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IosicHuTeIbHAS 3anKcKa K padoyeii mporpamMme 3aHaTHii 1o ¢pusuke «3aHUMAaTeeJbHas (PUIHKA»
B /-8 Ki1accax

PabGogas mporpamMma 3aHATHH JOMOIHHUTEILHOTO 00pa3oBaHusA 110 (hHU3MKe «3aHUMAaTelnbHAs (DU3UKa»
npefHa3HaYeHa AJIs OpraHU3alKy JOMOJHHUTENFHOrO oOpa3oBaHus oOydarommxcs 7-8 kiaccoB MBOY
«Ypromckas COLLD» u pazpaboTraHa B COOTBETCTBUH CO CIEAYIOIUMHI HOPMAaTUBHBIMU JOKYMEHTAMHU:

1. ®denepanbubiii 3ak0H «O0 oOpaszoBanuu B PO» 29.12.2012 Ne 273

2. [Ipuka3 MunuctepctBa oOpa3zoBanusi 1 Hayku P® ot 17.12.2010 Nel897 «OO0 yTBepKaeHUH
(benepaibHOro TOCYAapCTBEHHOTO 00111e00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00Iero oOpa3oBaHus» (C
n3MeHeHussMH oT 29.12.2014 No1644, ot 31.12.2015 Nel577).

3. [Iporpamma ocHOBHOTO 001Ier0 0Opa3zoBanusa. Pusnka. 7 - 9 xmaccel (aBTophl: A.B. IleprImkuH,
H.B. ®unonosuy, E.M. I'ythuk). ®usuka. 7-9 kiaccsr: paboune nporpammsi / coct. @50 E.H. Tuxonosa - 5-
e u3j., nepepad.-M.: JIlpoda, 2015. — 400c., cTp.4.

JlanHas pa0oyasi mporpaMMa coCTaBJeHa ¢ HCIO0JIb30BAHMEM HAaY4YHbIX, HAYyYHO-MeTOAMYeCKHX U
MeTOAUYEeCKNX PeKOMEeHAIUii:

1. dopMupoBaHHe YHHUBEPCATbHBIX YUEOHBIX ACHCTBHI B OCHOBHOM IIKOJE: OT JACHCTBUS K MBICIH.
Cucrema 3aganuii: nocooue g yuutens / A.I'. Acmonos, I'.B. Bypmenckas, U.A. Bononapckast u ap.; noa
pen. A.I'. Acmonosa. — 2-e u3a. — M.: IlpocBemmenue, 2011.

2. O®uzmka. 7-9 KIacChl: TEXHOJOTHYECKas KapTa W CIEHAPUH YPOKOB Pa3BHBAIOIIECTO OOYYCHHS,
WHTETpUpPOBaHHBIE Ypoku / aBT.-cocT. T.M. [Jonras, B.A. nomosa, B.H. CadponoB, 3.B. XauatpsH. —
Bonrorpan: Yuurens, 2015. -125c.

3. JlocTmKeHre JIMYHOCTHBIX Pe3y/bTAaTOB ydaluMmucs Ha ypokax ¢wusumku / M.A. Kynam. -
Bounrorpan: Yuurens, 2015. - 255c.

1. MecTo Kypca B 00pa3oBaTeIbHOM Ipolecce.

JononHuTensHOE 00pa3oBaHUe SIBISIETCSI COCTABHOW YacThi0 00pa3oBaTeNbHOTO MpoIlecca U OJHON M3
¢opM opraHuzanuMd CBOOOJHOIO BpeMEHM oOydaromuxcs. Peanuszanms paOodeld mporpaMmbl 3aHITHN
JONOJIHUTENFHOTO  oOpasoBanmsi  mo  ¢(usmke  «3aHuMaTenbHas  (QHU3MKa»  CIIOCOOCTBYET
O0IIEHHTE/VIEKTYATBHOMY HAIIPABJICHUIO Pa3BUTHUIO JIMYHOCTH O0YUYArOIIMXCs 7-8-X KIIacCOB.

[Ipemnaraemast mporpaMmma JIOTMIOJTHUTEIBHOTO 00pa3oBaHus B 7-8 Kilaccax paccuutaHa Ha 1 roj o0y4eHus
(1 uac B Hepenro). B 7 knacce — 34 yaca, B 8 kiacce — 34 yaca.

Ounueckoe 0OpazoBaHUe B CUCTEME 0OIIETO M CPEAHEro 00pa30BaHusl 3aHIMAET OJTHO M3 BEAYIINX MECT.
SBnssick  pyHIAMEHTOM HAayYHOTO MHPOINOHMMAHHUS, OHO CIIOCOOCTBYeT (DOPMHUPOBAHUIO 3HAHUH 00
OCHOBHBIX METOJIaX HAyYHOTO IO3HAHHS OKPYXKAIOIIEro Mupa, (pyHIaMEHTAILHBIX Hay4YHBIX TEOPHHA H
3aKOHOMEPHOCTEH, POPMHUPYET y yualuxcsi yMEHHUS UCCIIEIOBATh U OOBSICHSTH SIBIICHUS TPUPOBI U TEXHHUKH.

MojiepHu3anus COBPEMEHHOTO O0pa3oBaHUs OpUEHTHPOBaHA Ha (QOPMHPOBAHHME Y Y4alIUXCs
JUYHOCTHBIX Ka4yecTB, COIHMAIbHO 3HAYMMBIX 3HAHWH, OTBEUYAIOIIMX JIUHAMUYHBIM HW3MEHECHUSM B
coBpeMeHHOM obmiectBe. HeoOXoaumMo MOBEpHYTECS K JIMYHOCTH pebeHKa, K ero WHIUBUIYaJbHOCTH,
JMYHOCTHOMY OIBITY, CO3JaTh HAWIYYIIWE YCIOBUS AJS Pa3BUTUS M MaKCHUMaJbHOH peanu3ally ero
CKJIOHHOCTE M cHmocoOHocTell B HacTosmeM # Oyaymem. ['ymMaHu3auus, WHAMBUAYyAIW3alUs |
muddepeHunanys o0pa3oBaTeIbHON MOJIMTHKH CTalM CPEACTBAMH PEIISHHUS TOCTaBICHHOH 3a1a4u.

Kak mikonbHBIH mpenMer, (u3nka o0iagaeT OrpOMHBIM I'YMaHHTapHBIM ITOTEHIIMAIOM, OHA AKTHBHO
bopMHpYET UHTEIICKTYallbHbIE 1 MUPOBO33PEHUYECKHE KaYeCTBA JJMYHOCTH. YUUTEIh TIPU 3TOM CTaHOBUTCSI
OpraHM3aTOPOMITO3HABATEIILHOM JCATEIBHOCTH YUCHHKA, CTUMYJIUPYIOIIMM HAyalloM B Pa3BHTHH JTHYHOCTH
Ka)XIOTO MIKOJIBHHKA.

Jubdepernmanust mpeanosgaraeT TaKyl0 OpPTraHM3aIMIO Iporecca OOyYeHMs, KOTOpas YYHUTHIBAET
WHIWBUAYaJbHbIE OCOOCHHOCTHM y4YallUXCs, HX CIIOCOOHOCTM W HWHTEPECHl, JUYHOCTHBIH  OIIBIT.
Huddepennnanns obyueHus Gu3MKe MO3BONAET, C OJHOH CTOPOHBI, 00ECTIEUUTh 0Aa30BYI0 MOATOTOBKY, C
JIpYroil — yAOBIETBOPUTH MOTPEOHOCTH KaXI0T0, KTO MPOSIBISIET HHTEPEC U CIOCOOHOCTH K TIPEIMETY.

2. Ileam kypca.



Onmpasick Ha WHANBUAYyaIbHBIC 00pa30BaTEIbHBIC 3alPOCHl W CIOCOOHOCTH KaXJOro peOeHKa IpH
peaM3anyy MporpaMMbl BHEYPOUHOH nesTenbHOCTH 1o ¢u3nke «Pusnka B 3ajadqax U IKCHEPUMEHTAX),
MOJKHO JOCTHYb OCHOBHOIl 1edH - Ppa3BUTh Yy OOy4YalUIUXcsl CcTpeMieHHe K JajbHeiimemy
CaMOONpeJe/JeHUI0, HHTe/UIEKTYaJlbHOH, HAay4YHOHM ¥  NPAKTHYEeCKOH  CaMOCTOSITEJbLHOCTH,
MO3HABATEIbHOW AKTHBHOCTH.

Jannas mporpaMma Mmo3BoJisieT 00y4alomuMCsl 03HAKOMHUTBHCSI ¢ METOJUKON OpraHU3alli U TPOBEJCHHUS
9KCIEPUMEHTAILHO-UCCIIE0OBATEILCKON AEATEILHOCTH B COBPEMEHHOM Y4eOHOM mpolecce Mo (usuke,
03HAKOMHTHCS CO MHOTUMH HHTEPECHBIME BOIIpOcaMu (DU3MKH Ha JAHHOM 3Tare 00y4eHUs, BBIXOSIIMMY 32
paMK{ IIKONBHOM MPOrpaMMBI, PACHIMPUTH IEJIOCTHOE NPEICTaBIEHHE O MpoOieMe JaHHOW HayKH.
DKcrnepuMeHTaIbHas AeSITeTFHOCTh OyIeT CIOCOOCTBOBATh PA3BUTHIO MBICIHTEIHHBIX ONEpAAi U 00IeMy
WHTEIUICKTYaTbHOMY Pa3BUTHIO.

He menee BakHBIM (haKTOpOM peann3alnnuyd JaHHOW MPOTPAMMBI SIBISIETCSI CTPEMIIEHHE Pa3BHUTh Y
yyalluXxcss yMEHHE CaMOCTOSATENBHO padoTaTh, AyMaTh, SKCIEPUMEHTHPOBATb B YCIOBHSX IIKOJIBHON
nmabopaTopuu, a TAKKe COBEPIICHCTBOBATh HABBIKM apTyMEHTAIINH COOCTBEHHOW TIO3HIINY 110 OTIpeIeIEHHBIM
BonpocaMm. ConepkaHue MPOrpaMMbl COOTBETCTBYET IIO3HABATEIHHBIM BO3MOXHOCTSM INKOJIHHUKOB U
MPEIOCTAaBIsIET WM BO3MOXKHOCTH padOTaTh HA YpPOBHE TMOBBIIMICHHBIX TPEeOOBAaHWM, pa3BUBas yd4eOHYIO
MOTHBAIIHIO.

CopepxaHue 3aHATUH KPYKKa MPEACTaBISCT COOOH BBEJACHHE B MHUP SKCIICPHUMEHTAIIBHON (DU3UKH, B
KOTOPOM y4dalIueCsa CTaHyT UCCIICAOBATCIIAMA U HAY4YaThCA IIO3HABATH oxpymaromm‘/i HUX MHP, TO €CTb OCBOAT
OCHOBHBIC METOJIbI HayYHOTO IMO3HaHUS. B ycrnoBusx peanmzanuu oOpa3oBaTelIbHON MPOTpaMMBbl IIHPOKO
HCTIONB3YIOTCSI METOBI Y4eOHOT0, NCCIIEIOBATENHCKOT0, TPOOIIEMHOTO 3KCIIepuMenTa. Pe0EHOK B Tiporiecce
MMO3HAHMS, TPHoOpeTas IyBCTBEHHBIH ((DEHOMEHOIOTMIECKHIT) OITBIT, IIEPEKUBAET IMOTyICHHBIC OLTYIIICHHUS U
BIIEYATIICHHSI. DTH TePEKUBAHUS MMPOOYKIAIOT M TTOOYKAAr0T Tporiecc Melenns. Crenuduyeckas hopma
OopraHu3anuy MO3BOJIACT yUallIUMCS O3HAKOMHUTLCSA CO MHOTUMUHUHTCPECHBIMU BOIIPOCAMU (I)I/I?:I/IKI/I Ha JaHHOM
JTane oO0ydeHUs, BEIXOISIIMMH 32 paMKH IIKOJIBHOHM MPOrpaMMbl, PACHIMPHUTE [IEIOCTHOE TPEICTABICHHE O
npobjeMe AaHHOW Hayku. JleTm mony4aroT mpodeccHOHANbHBIE HABBIKH, KOTOPBIE CIOCOOCTBYIOT
JabHEeHIIel CoIMaIbHOM aanTanuy B 00IIecTse.

HeoOxomumo mocTtpouTh oOydeHHE Tak, 4YTOOBIl MaKCHMalbHO pa3BUTh 3aJ0KEHHBIE MPHPOJOH
CIIOCOOHOCTH YYE€HHKA K OINpPEICIEHHBIM BHIAM JICSITEIbHOCTH, TaK KaK KaKUMH Obl ()eHOMEHAIbHBIMH HU
OBLITH 3a/1aTKH, caMu TI0 ceOe, BHe cepbl 00ydeHus 1 BHE AEITEIHLHOCTH OHU Pa3BUBATHCS HE MOTYT.

[To3ToMy 1iensaMu IpOTrpaMMBbl 3aHSATHI BHEYPOUHOU e TeNIbHOCTH 10 (hr3rke «Du3uKa BOKPYT HACH IS
yyammxcs 7-8-X K1accoB sBISIFOTCS:

. pa3BUTHE y YYaIUXCs MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B MPOIIECCEPEIIeHHs MPAKTHIECKUX 3a/1a4 U CAMOCTOSTEIHHOTO IPHOOPETEHNST HOBBIX
3HAHUM;

. dhopMupoBaHUE W PA3BUTHE Y YIAIIUXCS KITFOUEBBIX KOMIETSHITHI — YIeOHO — MTO3HABATEIBHBIX,

MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX, COIIHANIbHBIX, M KaK CJICICTBUE - KOMIIETCHIIMN JIMYHOCTHOTO
CaMOCOBEPIICHCTBOBAHUS;

. (hopMUpOBaHHUE MPEAMETHBIX U METANPEAMETHBIX PE3yJIbTaTOB 00yUCHHS, YHUBEPCAIbHBIX
y4eOHBIX JIEHCTBHIA.

. BOCIIUTAHUE TBOPYECKOW JIMYHOCTH, CIIOCOOHON K OCBOCHHIO MEPEAOBBIX TEXHOJOTHH U
CO3IaHHI0 CBOMXCOOCTBEHHBIX pa3pabOTOK, K BbIIBUKCHHIO HOBBIX HJICH M ITPOEKTOR;

. peanuzanus AESTeIbHOCTHOTO TOJX0/a K MPEIMETHOMY OOYUYCHHIO Ha 3aHSATUSX BHEYPOUYHOU
JIATSIbHOCTH TO(U3HKE.

Oco0EHHOCTHIO BHEYPOUHOM JIEATEILHOCTH 110 (PU3KKE B PAMKaX KPY)KKOBOM paOOThI SBISIETCS TO, YTO
OHa HaIpaBJieHa HAJOCTMKCHUE O0YUYarOIIMMHUCS B OOJBIICH CTENEHN TUYHOCTHBIX M METAIPEIMETHBIX
pe3yabTaTOB.

3. Konuenmus kypca.

OCHOBHBIM HAIIPABIICHUEM TIPOTPAMMEI SIBIISIETCS KOMIUIEKCHBIH ITOIX0/I, HANIPaBJICHHBIN HA JOCTIKCHHE
00y4JaroMMMUCS TUYHOCTHBIX U METANPEIMETHBIX Pe3yJbTaTOB, NOMYyYeHUE 3HAHUN, YMEHUI M HABHIKOB B
MPOIIECCE 3aHATUH BHEYPOYHOH JCITENLHOCTH Ha 0a3e TEOPETHYECKOro Marepualia, PacCMOTPEHHOTO Ha
YpOKax B IIIKOJIC.



Kypc «®wusmka B 3amayax ¥ OSKCICPUMCHTaX» OPUCHTHPOBAH, MPEKIE BCETrO0, HAa OPTaHU3AIUI0
CaMOCTOSITETIFHOTO TIO3HABATEIBHOTO MIPOIECCa F CAMOCTOATEIHHOMN MPAKTHYECKON IEATENHHOCTH YIaIUXCS.
B mporpamme mpezcTaBieHa CUCTeMa MPAKTUYECKUX 3aaHUI MOCTENEHHO BO3PACTAIOIMICH CIIOXHOCTH IO
Kypcy (hr3uKu OCHOBHOM IIKOJBI. Kype mpeaycmaTprBaeT pemeHne TEOPETHUECKUX M MPAKTHIECKUX 3a1ad
HAa OCHOBE CHCTEMAaTH3allMM HMMEIOIIErOCs TEOPETHYECKOro Oaraka 3HAHWM MO (U3MKE U MaTEMaTUKe,
3HAaKOMCTBO C OCHOBHBIMH METOJIaMU pelICHUS (QU3MUYSCKUX 33134, BBHIPAOOTKY HABHIKOB pEIICHUS
HECTaHJIAPTHBIX 33JaHUM, TPOCKTUPOBAHKE U CO3/IaHUE MPUOOPOB M (PU3HUSCKUX YCTPOUCTB.

B mporpamme peanmu3yroTcsi MEXIpPEAMETHBIE CBA3M C XHMHUEH, OMOJIOTHEH, HCTOpHeH, TUTepaTypoH,
reorpadueit; co3malTCs yCIOBHS JUISI aKTHBH3AIMK MMO3HABATEIFHOTO WHTEpEeca YYaIluXcs, Pa3BUTHI WX
WHTEIUICKTYaTbHBIX, TBOPYECKMX CHOCOOHOCTEW B Mpollecce perreHrs (GU3WYecKuxX 3aaad, MPUKIaTHON
MPAKTHYECKON MeATENFHOCTH M CAMOCTOSTENIFHOTO MTPHOOPETEH I HOBBIX 3HAHHA.

4. 3apgaum Kypca.

Jnst peanuzaruu 1enedl kypca TpeOyeTcsl pelieHHe KOHKPETHBIX MPaKTHUECKUX 3anad. OCHOBHBIC
3aIaYMBHEYPOYHON JIEATEIHHOCTH IO (DU3UKH:

. BEISIBJICHHE WHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH yUaIIMXCS K

Pa3IMYHBIM BHUIAMIEATEIHHOCTH,

. (hopMupoBaHUE TIPEICTABICHUS O SBJICHHUSIX W 3aKOHAX OKPYKAIOIIETO MUPA, C KOTOPHIMHU
MIKOJIEHUKUCTAIKIBAIOTCS B TIOBCEAHEBHOM )KU3HU; 0  (OopMHUpOBaHHE MPEICTABICHUS O HAYYHOM METOJIC
MTO3HAHWS,

. pa3BUTHE UHTEPECA K UCCIIEI0BATEIIbCKON NEATENbHOCTH;

. Pa3BUTHE OIBITA TBOPUECKON IEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE HaBBIKOB OPTaHU3ALMU HAYYHOTO TPYAA, pabOThI CO CIOBAPSIMH U SHIMKIONCANIMHY;
. CO3JIaHHe YCIIOBUH ISl pean3aliil BO BHEYPOUHOE BpEMsl IPUOOPETEHHBIX YHUBEPCAIBHBIX

yueOHBIX ACUCTBHUH B ypouHOE BpeMs; 0  pa3BUTHE OIbiTa HE(QOPMAILHOTO OOIIEHHSI, B3aUMOACHUCTBHS,
coTpyAHHYecTBa; O
pacuIpeHre paMoK OOILEHHS C COLIUYMOM.

. (opMHpOBaHHE HABBIKOB IOCTPOCHHS (HU3MUECKUX MOJENEH W ONpeneNeHus TPaHul HuX
MPUMEHHUMOCTH.
. COBEpILEHCTBOBAHUE YMEHUH MPUMEHSTh 3HAHUS 110 (HU3UKE ISt OOBSICHEHUS SIBICHUN TIPUPOJIBL,

CBOICTB BeLICCTBA, PCHICHUS (1)I/I3I/I‘IGCKI/IX 3aJga4, CaMOCTOATCIbHOI'O HpHOGpeTeHI/IH n OICHKHU HOBOM
I/IH(I)OpMaLIHI/I (1)I/I3H‘ICCKOFO COACPIKAHUS, UCTIOJIB30BAHNA COBPEMCHHBIX I/IH(l)OpMaI_II/IOHHLIX TeXHOJ’IOFHﬁ;

. WCTIOJIb30BaHUe MPUOOPETEHHBIX 3HAHUHW W YMEHHH JJISl PElICHUs MPaKTHYECKUX, KU3HEHHBIX
3a1ad4;

. BKITIOYEHHE YYalIUXCS B Pa3HOOOPa3sHyIO JEATENbHOCTh: TEOPETHUYECKYIO, MPAKTHYECKYIO,
aHAJIUTUYECKYIO,[I0UCKOBYIO;

. BBIpabOTKa THOKUX YMEHHI TIEPEHOCHTh 3HAHUS ¥ HABBIKY Ha HOBBIE ()OPMBI Y4eOHOH paboThI;
O pasBuTHE COOOPA3UTENLHOCTH U OBICTPOTHI PEAKIMK MPH PEIICHUH HOBBIX Pa3IHYHBIX

(1)I/I3I/ILIGCKI/IX 3aaa4, CBA3aHHBIX CHpaKTH‘lGCKOﬁ JACATCIBHOCTBIO.

5. Metoanl 00yueHus ¥ (JOPMBbI OPraHU3AINHU AESITETLHOCTH 00yYAIOIINXCSI

Peasnzanuss mporpamMmbl  BHEYpOUHOH aestenbHOCTH «@PuU3MKa B 3aJadaXx M SKCIEPUMEHTaX»
MpernoiaraeT WHAWBHAYAIbHYIO W TPYIMIOBYH padoTy OOYyYaroIIUXCs, IJIAHUPOBAHHE W TPOBEACHUE
WCCIIEIOBATEIBCKOT0OKCIIEPUMEHTA, CaMOCTOSITEIbHBIA cOOp JMAHHBIX JUIS PEHICHUS NMPAKTHYECKUX 33]1ad,
aHaNM3 W OIEHKY IIOJIYYCHHBIX pe3ylbTaToOB, W3TOTOBICHHE mocoOuii u wMoxeneit. [Iporpamma
NpeyCMaTpUBaeT HE TOJBKO O0YYaIOIIHe U Pa3BUBAIOIIUE [IEJH, € pean3alus CliocOOCTBYET BOCITUTAHHIO
TBOPYECKOMN JJUYHOCTH C aKTUBHOM KM3HEHHON MO3UIIMEH. BBICOKMX pe3yabTaTOB MOTYT IOCTUYDL B TAHHOM
ClIy4ae He TOJIbKO YUYEHHKH C XOPOIIeH IIKOJIBHOM yCIeBaeMOCThIO, HO M BCE IIeNieyCTPeMIIEHHBIE aKTHBHBIC
pedsTa, yxKe caenaBIiire CBOM nMpodecCuoHalbHbBIN BEIOOD.

B nauane y4eOHOTO Toja OOydYalONIMMCS TMPEIUIaraloTcsi TEMbl JUIS TPOEKTHO — HCCIE0BaTENhCKON
nestenbHOoCcTH. OOydarommecss OOBEANMHIIOTCS B TPYIIBI WM pab0Tal0T CaMOCTOSTEIHPHO HAJl MMPOCKTOM B
TE€YeHHEe Y4eOHOTO T0/1a,MT0Tydasi KOHCYIbTAIlNH YUUTENS U UMes BO3MOXKHOCTh OOCYANTh MPOMEKYTOUHBIE



pe3yNbTaThl B TPYIIE HAa €XKEHEACTbHBIX 3aHATHUAX. B paMkax eKeHEACNbHBIX 3aHITHH O00ydarouIuecs
TUTAHAPYIOT SKCIIEPUMEHTBI, POBOISAT MX, 00CYKIAIOT PE3yIbTAThI, PEIIalOT IKCIIEPIMEHTAIbHbIE 3aJaHNS,
3a/1a4¥l pa3IMIHBIX (POPM U THIIOB.

4. IlnaHupyemble pe3y/abTaThbl.

JocTrxeHne miaHupyeMbIX pe3yIbTaToOB B OCHOBHOM IIKOJIE MPOUCXOJUT B KOMIUIEKCE MCIONb30BAHUS
YeThIpEX MEKAUCLUUIUIMHAPHBIX Y4eOHbIX nporpamMm («PopMHpPOBaHHE YHUBEPCAIBHBIX Y4EOHBIX
neicTuiny, «@opmupoBanne MKT-komnerenTHOCTH 00ydaromuxcs», « OCHOBH yueOHO-HCCIIeT0BATENECKOM
Y TIPOCKTHOM AeATENbHOCTH», «OCHOBBI CMBICIIOBOTO YTCHHUS 1 pabOThI C TEKCTOM») U y4eOHBIX MPOrPaMMBI
Mo BCeM IpeAMeTaM, B ToM uuciie mo ¢usuke. [locie nm3yueHus mporpaMmbl BHEYPOUHOH IESITENbHOCTH
«Du3uKa BOKPYT Hac» 00ydaromuecs

. CHCTEMATHU3UPYIOT TEOPETUUECKUE 3HAHUS U YMEHHMS T10 PEILICHHUIO CTAHAAPTHBIX, HECTAHAAPTHBIX,
TEXHUYECKUX U OJTUMIINAIHBIX 33/1a4 pa3IUYHBIMU METOJaMU;

. BBIPa0OTAIOT HHAMBUAYAILHBIN CTHITL PEIICHHUS PU3MYESCKHX 3a/1a4.

® COBCPIICHCTBYIOT YMCHUA HAa INPAKTHUKE ITOJIL30BATHCA HpI/I60paMI/I, IMPOBOJUTHL U3MCPCHUA
(bU3NYECKUX BETHYMH(ONPEACIATH ICHY JICICHSI, CHUMATh MOKa3aHuUs, COOI0ATh PAaBUIIa TEXHUKU
0e30IacHOCTH);

. HAYJaTcsl MOJIb30BAThCSI MPUOOpPAMH, ¢ KOTOPHIMU HE CTAIKHBAIOTCS Ha ypokax (pu3uku B
OCHOBHO# mikoie; O pa3paboTarOT U CKOHCTPYUPYIOT MPUOOPHI M MOJCIH JUIs TIOCJIC YOIl paboThI B
KaOuHeTe (PU3UKH.

. COBEPIICHCTBYIOT HABBIKM MUCBMEHHOW W YCTHOH peud B TMpolecce  HalHuCaHWs
UCCIIETIOBATENBCKUAX PA00T, HHCTPYKIUIA K BBIMOJHEHHBIM MOJESM W MpHOOpaM, MPH BBICTYIJICHUAX Ha
HAYYHO — MPAKTUYECKUX KOHPEPEHIUAX PA3TUIHBIX YPOBHEH.

. OTIPEJICIIAT NaNbHElIIee HAMPABICHUE PA3BUTHSI CBOMX CIIOCOOHOCTEH, chepy HAyUHBIX HHTEPECOB,
OMPENIENIATCS ¢ BRIOOPOM JANIbHEHIIero 00pa3oBaTeIbHOT0 MapiipyTa, JalbHeHIero npodusis o0ydeHus B
cTapllel mKoe.

Ilpeomemmnvimu pezynsmamamu NpoOrpaMMbl BHEYPOUHOH J€SITENBHOCTH SBIISIFOTCS:

1. YMCHUE MOJIB30BATHECA METOJJaMH HAYYHOI'O ITO3HAHUSA, ITPOBOJUTH HaGJ’IIOI[eHI/ISI, IJIaHUPOBATh U
MPOBOJIMTH KCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl H3MEPECHUH;

2. Hay4YUThCS TIOJb30BAThCS HM3MEPUTEIIbHBIMH TNpHOOpaMu (BEChl, JAMHAMOMETP, TEPMOMETD),
COOHMpaTh HECIIOXKHBIC SKCIIEPUMEHTAITbHBIC YCTAHOBKH JIJISl TPOBEICHHSI TPOCTEHIIIUX OIBITOB;

3. pa3sBUTHE JJIEMEHTOB TEOPETUYECKOTO0 MBIIIICHUS HA OCHOBE (DOPMHUPOBAHUS yMEHUIt
YCTaHABIUBATH (DaKThI, BBIJICNATH MIABHOE B U3yYaeMOM SIBIICHUH, BBISBIIATH IPUYHHHO-CIICJICTBEHHBIC CBA3H
MEX]y BEIMYMHAMH, KOTOPBIE €T0 XapaKTEePU3YIOT, BBIIBUTaTh THIIOTE3bI, (POPMYJIMPOBATH BHIBOJIBI,

4. pa3BUTHE KOMMYHHKATHBHBIX YMCHHUU: JOKIAIbIBATH O PE3yJbTaTax JKCIEPUMEHTA, KPAaTKO H
TOYHO OTBEYATh HA BOMPOCHI, UCTIOJIF30BATh CIPABOYHYIO JTUTEPATYPY U JAPYTHE UCTOUHUKH HH(POPMAIIHH.

Memanpeomemnsimu pe3ynvmamamu TPOTPaMMbl BHEYPOUYHOH jaesTeldbHOCTH «DH3MKa B 337a4ax U
IKCTICPUMEHTAX» SBIISIOTCS:

1. OBJIAJICHUE HABBIKAMH CAMOCTOSATEIHLHOrO MPHOOPETEHHS HOBBIX 3HAHWMN, OpraHU3aIiK yueOHOU
JICATEIIHOCTH, TIOCTAHOBKH IIEJICH, IUTAHUPOBAHMS, CAMOKOHTPOJSI M OLCHKHM pPE3yJIbTaTOB CBOECH
JIeSITeTIbHOCTH, YMEHUSIMH TIPEBHIETh BO3MOXKHBIC PE3yJIbTAThI CBOUX JCHCTBUIA,

2. NpUOOpETEHHE OIBITA CAaMOCTOSITEJIFHOTO IIOMCKa aHaiM3a W oTOopa WHGpOpManuu C
HCTOJIb30BAaHUEM PA3JMYHBIX HCTOYHHUKOB W HOBBIX HH(GOPMAIMOHHBIX TEXHOJOTHH JUIsI PEHICHUS
OKCTICPUMEHTAIIBHBIX 337134,

3. (dopMHpoBaHUE YMEHHI paboTaTh B TPYIIE C BBHIMOJIHEHHEM PA3JIUYHBIX COIMATBHBIX POJIEH,
NPE/ICTABIATh U OTCTAaMBaTh CBOM B3IIISBI U YOSKIACHHS, BECTH TUCKYCCHUIO;

4. OBJIAJICHUE DKCIIEPUMEHTATBHBIMUA METOITAMH PEIICHUS 3a71a4.

Juunocmubimu  pezyivmamamu TPOTPAaMMBl BHEYPOUYHOH aesTenbHOCTH «®Du3Mka B 3amavyax u
IKCIIEPUMEHTAX) SBIISIOTCS:

1. COPMHUPOBAHHOCTh ~ MO3HABATENIBHBIX  WHTEPECOB, HHTCIUICKTYyaIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH yJaIInXxcs;

2. CaMOCTOSITETTFHOCTh B MTPHOOPETEHIH HOBBIX 3HAHUH M MPAKTUIECKINX YMEHUH;



3. MPUOOpETEHUE YMEHUS CTaBUTh Mepe] coOOW TO3HABATEIbHBIC IEJIH, BBIIBUTATh THIIOTE3BI,
JTIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS;

4. MPHOOpPETEHNE TOJOKHUTEIHHOTO SMOIMOHAIFHOTO OTHOMICHHWS K OKPYXKAloIeHd Mpupoae u
camMoMy ce0e KaK 4acTH MPUPOIBI.

7.  Cnoco0bl OIeHKH YPOBHS TOCTHKEHHUS 00y4Yalommuxcst

KavecTBo MOATOTOBICHHOCTH YYaIMXCsI OIPEIENIASTCS Ka9eCTBOM BBIITOJTHEHHBIX UMHU padoT. Kpurepuem
OLICHKH B JAHHOM Clly4ae SIBJICTCS CTCICHb OBJIAJICHHS HAaBBIKAMU Pa0OThI, CaMOCTOSATEIBHOCTh U
3aKOHUEHHOCTb paboTbl, THIATENbHOCTh SKCIEPHUMEHTA, HAYYHOCTH MPEIaraeMoro peleHHsl MpOOJIeMBl,
BHCLIHMI BHJ M KayeCcTBO paboThl mpuOOpa WIIM MOJEIH, COOTBETCTBUE HCCICIOBATEIbCKOW PabOTHI
TpeOyeMbIM HOpMaM U MpaBuiiamM 0popMIICHUSL.

[MoompurensHOi GOpMOI OLEHKH TpyAa YYaIIUXCs SBISIETCS JEMOHCTpanus paboT, BBITOJHEHHBIX
yYaIIMMHUCS U BBICTYIUICHUE C pe3yJIbTaTaMH NCCIEIOBAaHMH Tepe]] pa3IndyHbIME ay TUTOPHAMH (B Kilacce, B
CTapUIMX W MJIAJIINX KJaccax, yYUTEeISIMH, IIearoraMy JIOTOTHATEIBHOTO 00pa30BaHus) BHYTPH JIUIIES.

Pabota ¢ yueOHBIM MaTepHanoM pa3zHOOOpPa3HBIX (OPM aeT BO3MOKHOCTh KKIOMY HMX YYallHXCS
NPOSIBUTH CBOM CMOCOOHOCTH (B OOJNIACTH CHUCTEMAaTH3allMM TEOPETHUYCCKHX 3HAHWH, B OOJACTH pelIeHUs
CTaH/IapTHBIX 3aJ1a4, B 00JIaCTH peIIeHNs] HECTAHAAPTHBIX 337ad, B 00JACTH HMCCIEeN0BAaTEeIbCKOW padOTHl U
T.1.). Cutyarum ycmexa, co3faromniiue

IMMOJIOXKUTCIIbHYI0O MOTHUBAIIUIO K ACATCIBHOCTHU, SABJIAIOTCA Ba’XHBIM q)aKTOpOM Pa3sBUTHUA TBOPUCCKUX U
M03HABATEIBHBIXCIIOCOOHOCTEH yUaruxcsl.

8. HundopmaunoHHo — MeToAMYECKOE 00ecTIeueHmne

1. PaGoune mporpammer. @usuka. 7-9 kimaccel: yaeOHO-meTtoamueckoe mocoome/coct. E.H.
Tuxonosa.- M.:/[poa,2012.-398 c.
2. denepanbHBI TOCYAAPCTBEHHBIN CTaHAAPT OOMIEro 0Opa3oBaHUsI BTOPOTO MOKOJICHHUS:

JIATEIIbHOCTHBIN 10x0a[ TekceT]: MeToquueckue pekoMeHaanuu. B 3
4, Yacte 1/ C.B.Ananunuesa; nmox oouil. Pea. T.®.Ecenkosoii, B.B. 3apyounoii, aBt. Beryn. Cr. B.B.
3apyouna —YabsiHoBck: YUIIKIIPO, 2010. — 84 c.

3. 3anumarenbHas ¢usuka. llepensman S.1. — M. : Hayka, 1972.

4. 3aHnmarenbHbIe OmbITH IO Gu3uke. ['opeB JI.A. — M. : [Ipocsenienne, 1977.

5. Xouy 0biTh Kynuounbsim. Dnbinanckuii .. — M. : PUL] MK/I, 2002.

6. ®dusuka s yeieueHHbIX. Kubansuenko A.Sl., Kubansuenko M. A.— PoctoB H//1. : «DeHHKCY,
2005.

7 Kak cratph yuensiM. 3anstus no ¢usuke amns crapuiekiaccHikoB. A.B. Xyropckuit, JI.H.

Xytopckwuii, N1.C. Macios.

— M. : I'no6yc, 2008.

8. ®dpoHTaIbHBIE JIA0OpaTOpHbIC 3aHATHS M0 pu3uke B 7-11 Kitaccax 001e00pa30BaTeIbHBIX
yupexaenuit: Kaura pnsyuurens./nog pen. B.A. Byposa, I'.I'. Hukugoposa. — M. : IIpocsemenne, 1996.

9. Hayunsle pa3siedenus B odnactu ¢pusuku u xumun. I'. Tuccanape. / [ep. F0.I'ondapos. — M. :
Teppa- Kamwxnsritkny6, CI16., 2009 (Mup Bokpyr Hac).

10. denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIA CTAaHAAPT [DIEKTPOHHBIA pecypc]. —
Pexxum noctymna:http://standart.edu/catalog.aspx?Catalog=227

11. Caiit MunucrepcTBa o0Opa3oBanus U Hayku Poccuiickort deneparnu// ouiMaibHbIA caliT. —
Pexxum nmoctyma:http://MunoGpHayku.pdy/

12. Metoanueckas ciayx0a. M3narensctBo «BMHOM. Jlabopatopusi 3HaHUI» [DNEKTPOHHBIN
pecypce]. — Pexxumpoctyma: http://metodist.lbz.ru/

13. Urposas nporpaMmma Ha aucke «JIpakolia U 3aHHUMaTellbHas (U3nKa» [DIIEKTPOHHBIH pecypc]. —
Pexxum mocryma:http:// www.media 2000.ru//

14. Pa3BuBaromye 31eKTPOHHBIE UIPHl «YMHUKH — U3y4YaeM IUIaHETY» [DIEeKTpOHHBIM pecypc]. —

Pexxum nocryna:http:// www.russobit-m.ru//
15. Astopckas macrepckas (http://metodist.lbz.ru).
16. AnroputMmsl perrenus 3amad mo ¢usuke: festivai.lseptember.ru/articles/310656
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17. dopmupoBaHue yMEHHH ydyamuxcs pemarb Gpusndeckue 3aaaun: revolution. allbest.
ru/physics/00008858 0. html



Cooeporcanue uzyuaemozo Kypca e 7 Kiacce

1. llepBoHaYaIbLHbBIE CBEEHHsI 0 CTPOeHUH BelecTna. (7).

[lena nmeneHust uaMepuTenbHOTO TpuOOpa. OnpenereHue IEeHbl JCJICHUS W3MEPUTEIHHOTO IMUIMHIPA.
OmnpenesieHUe TEOMETPHUECKUX pPa3MEpoB Tena. M3roToBlieHWE WU3MEPUTEIBHOTO IUIUHIpA. M3mepenue
TEMIIEPATyphI TENA.

N3mepenue pa3MepoB Majbix Ten. Mi3MepeHue ToIIUHBL TucTa OyMary.

2. BzaumopgeiictrBue Tei. (12) 3MmepeHnme CKOpPOCTH MABIDKEHHs Tela. V3MepeHme MacChl Teja
HenpaBUIHLHON (opMmBbL. M3MepeHne mioTHOCTH TBepIoro Tena. M3amepenne oopema myctoThl. MecinenoBanme
3aBHCHMOCTH CHJIBI TSDKECTHM OT Macchl Tena. OrmpeneneHue Macchl M Beca Bosayxa. ClokeHue Cuil,
HANpPAaBJICHHBIX TI0 OJHOW MpsMod. M3MepeHHe >KeCTKOCTH TpYKUHBL M3MmepeHue koaQuIMEeHTa CHIIBI
TpEeHUs CKONbKeHus. Pemenue 3anad.

3. JlaBaenue. JaBiaenne ;xuakocteil u razos. (7) McciaenoBanre 3aBHCHMOCTH JaBIICHUS OT ILIOIIAIH
noBepxHocTH. OnpeeneHye qaBieHUs TBEPIOTO Tena. BeUucieHne CUilbl, ¢ KOTOPOH aTMocdepa AaBUT Ha
MOBEPXHOCTh cTona. OmnpeneneHue Macchl Tena, MIaBaromero B Boae. OnpeneneHue mIOTHOCTH TBEPAOrO
tena. Onpenenenue ooObeMa Kycka npaa. M3ydenue yciioBus miaBanus tei. Pemenne 3amad.

4. PaGoTta u MOITHOCTh. JHeprus. (9) Brrurncnenre paboTh M MOIITHOCTH, Pa3BUBAEMON YIEHUKOM TIpH
noxbeMe ¢ 1 Ha 3 atax. OnpenencHue BRIMTPHINIA B cuiie. HaxokaeHue eHTpa TSHKECTH TUIOCKOH (hUTypHI.
Brraucnenne KI1J[ HakmonHoIM miockoctu. Mi3MepeHre KuHeTUYeCcKoi saueprun. 3smepenne noTeHImanbHON
sHepuu. Pemenue 3anau.



5. KAJIEHJAPHO-TEMATHUYECKOE IINIAHNPOBAHUE.

KJIACC: 7 KosmuecTBo 4acos B Hegedamo 1, B rox — 34 yaca

HNHcTpykTax no
OXpaHe Tpyza Ha
YpOKax.

NHucTpyKTax

o OXpaHe

Tpyaa Ha
YpOKax.

OCHOBBI 3KCIEPUMEHTA

Ne Tema ypoka OcCHOBHOE COJIepKaHKe Buasl gestenbHOCTHYYALTUXCS
(pemtaembie IPOOIEMBI
1 BBoaHoe 3aHsTHE. Broanoe 3ansiTue. ®poHTanbHas— UHCTPYKTax 1o Th

I'pynnoBasi— 3HaKOMCTBO c
npaBuIaMu opopMIIeHHS J1a0.
paboTHI

«3mepenue

OkcnepumeHTanbHas (Llena nenxenus ®poHTanbHasA — 3HaKOMCTBO ¢ Th,
pabora Ne 1 M3MEPUTEITHLHOTO IprOopa aITOpUTMOM O(OPMITCHHUS J1a00PaTOPHBIX
«OmpeencHue IeHbBI pabor
MeNeHUsIPa3TnIHBIX I'pynmoBas — mpoBeicHne 1ab0paToOpHOM
MPHOOPOB» paboThI
NuauBumyansHas —o0paboTka
pe3yabTaToB
JlemoHCTpauu:
OxkcnepuMmenTanpHas | [llupuna, qyvHa,BeICOTA, ®poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 2 TUIOMIAh, 00BEM aNrOpUTMOM OQOPMITEHUS TAO0OPATOPHBIX
«Onpeznenenne pabot
FEOMETPUYECKUX ['pynmioBast — mpoBeaeHHE 1a00paTOPHOIH
pa3MepoB Tem» paboThI
WNuauBunyansHas —o0paboTKa
pe3yabTaToB
JeMoHCcTpanuu:
Usrorosnenne Ilena neneHus: | HaQuBUayabHas —M3TOTaBINBAIOT
W3MEpPHUTETHHOT WU3MEPUTENHHOT O MpUOopa WU3MEPUTENBHBIN IWINH/IP
OIIMIIMH]IpA ®poHTanpHas —TIPaBUIIO
HaXOXJICHUSIIEHBl  JIEIIEHUS
M3MEPUTETHLHOTO Iprdopa
OxcnepuMmeHTanbHas | [lena pemenus ®poHTanbHasg — 3HakoMcTBO ¢ Th,
pabora Ne 3 MU3MEPUTEIBLHOT O aNrOpUTMOM OQOPMIIEHUS JTAO0OPATOPHBIX
«3mepenne pubopa, pabot
TEMIIepaTypsl TE» | MOTPEITHOCTh U3MEPEHUSI. I'pynmoBas — mpoBejicHHE TabopaTOpHOM
padoThI
NupguBunyansHas —o0paboTka
pe3ynbTaToOB
JleMoHCcTpaluu:.
OKCcniepuMeHTalIbHas | MeTos psaoB ®ponTanbHasg — 3HakoMcTBO ¢ Th,
pabora Ne 4 aNropuTMOM 0(hOPMIICHHS 1a00PaTOPHBIX
«M3mepenue pabot
pa3MepoB MallbIx I'pynmoBast — mpoBeaeHNE Ta00paTOPHON
TEI» paboThI
WNunuBuayansHas —oO0paboTka
pe3yapTaToOB
JemoHcTpanuu:
DkcnepuMeHTanbHasa | Merop psaoB ®poHTanbHas — 3HaKoMCTBO ¢ Th,
paborta Ne 5 anropuTMoM o(hopMIICHHS J1a00PaTOPHBIX
«3mepenne pabor
TO I'pynmoBas — npoBeieHre 1ab0paTOpHOM
JIIAHBI paboThI
1 WNuauBunyansHas —o0paboTKa
cTabymarm» pe3yIbpTaToB
JemMoHcTpanuu:
OxcnepuMeHTanbHas | CKOpocTh paBHOMEPHOTO ®poHTanpHas — 3HakoMcTBO ¢ Th,
pabota Ne 6 JIBIDKCHUS aITOpUTMOM O(OPMITCHHUS J1a00PaTOPHBIX

pabot




pabora Ne 12

HAIIpaBJICHHBIXIIO OI[HOﬁ

CKOPOCTH I'pynmoBas — npoBeieHre 1ab0paTOpHOMA
TBIDKCHUSATEID) paboThI
WunuBuayanbHas —o0paboTka
pe3yabTaToB
JleMoHCTparuu:

9 Pemrenue 3amad Ha | CKOpOCTh paBHOMEPHOTO aNnropuTMOoM oopMITCHUS U
Temy «CKOpOCTh JBYKEHUS peleHus 3a1a4
PaBHOMEPHOTO
JIBYDKEHHSD)

10 DKcnepuMeHTalTbHas | Macca Tela,CcloXXeHne ®ponTanpHag — 3HakoMcTBO ¢ Th,
paborta Ne7 Macc anropuTMoM o(hOpMIICHHS 1a00PaTOPHBIX
«U3mepenne macchr 1 pabot
KaIlId BOJbD) ['pynmioBast — mpoBeaeHne 1a00paTOPHON

paboThI

WNuauBunyansHas —o0paboTKa
pe3yIbTaTOB

JeMoHcTpanuu:

11 OxcnepuMmenTansHas | [moTHOCTE Tena, ®poHTtanpHas — 3HAKOMCTBO ¢ Th,
pabora Ne 8 HaxokaeHue oobema anropuTMoM 0(hOpMIICHHS Ta00PaTOPHBIX
«3mepenue MPSMOYTOIBHO TO pabot
TIOTHOCTH napanienenumneaa I'pynmoBast — mpoBejicHUE Ta00paTOPHOM
KycKacaxapa» paboThI

NuguBumyansHas —o0paboTka
pe3yIbTaToB
JleMoHCTpauu:

12 OkcnepuMmeHTaibHas | [I1oTHOCTE Tena, 00beM ®poHTtanpHas — 3HAaKOMCTBO ¢ Th,
pabora Ne 9 MPSIMOYTOJIEHO T'O aNrOpUTMOM OQOPMIIEHUS JTAO0OPATOPHBIX
«3mepenue napajiienenure 1a, pabot
TUIOTHOCTH B3BELIMBAaHUE HABECAX I'pynmoBas — npoBejicHHE Tab0opaTOpHOM
X03.MbLTa» paboThI

NuauBunyansHas —o0paboTka
pe3yIbTaToB
JleMoHCcTpauu:
13 Perienue 3agaq Ha II;moTHOCTE TEMA ®poHTanbHas — 3HaKkoMcTBO ¢ Th,
TeMy anropuTMOM 0(hOPMIICHHS JTa00PaTOPHBIX
«[InotHOCTH pabot
BEILIECTBA I'pynmoBas — npoBejicHHE Tab0paTOpHOM
paboThI
WNuauBunyansHas —o0paboTKa
pe3yIbTaToB
JlemoHcTpanuu:

14 OKcrepuMeHTalIbHast | 3aBUCUMOCTD CHIIBI ®poHTanpHas —3HaKOMCTBO c
pabora Ne 10 TSHKECTHOT MAccChl TeJa Thb,anroputmMom
«UccnenoBanue odopmIeHus TabopaTOPHBIX padboT
3aBHCUMOCTH CHJIBI I'pynmoBas — npoBeieHne 1ab0paTOPHOM
TSHKECTH OT MacChl paboThI
TeIa» WunusunyansHas —o0paboTka

Pe3yIbTaToB
JemMoHcTpanuu:

15 OxcnepuMmeHTanbHas | OnpeneneHnemMaccsl 1 Beca | @poHTanpHas — 3HAKOMCTBO ¢ Th,
pabora Ne 11 BO3/[yXa B KOMHATE anropuTMoM o(hOpMIIEHHS JTa00PaTOPHBIX
«Onpexnenenne pabot

M I'pynmoBas — npoBeieHne 1ab0paTOpHOM
aCCHBI u paboThI
B WnnuBuayansHas —o0paboTka
€caBo3yxa B pe3yabpTaToB
KOMHAaTe» JleMoHCTpauu:
16 OxcnepuMeHTanbHas | ClIoXeHUE CHII, ®poHTanpHasA — 3HAKOMCTBO ¢ Th,

aNropuTMoM 0hOpMIICHHSI 1a00PaTOPHBIX




«CroxeHue cui,
HaIlpaBJICHHBIX 110

psIMON

pabot
I'pynmoBast — npoBeaeHHE 1ab0paTOPHOI

OJTHOU IIPSIMOI» paboThI
WnnuBuayansHas —o0paboTka
pe3yIbTaToB
JleMoHCTparuu:

17 OkcnepuMmenTtanbHas | 3akoH ['yka, cuna ynpyrocta | @ponransHas — 3HakoMcTBO ¢ Th,
pabora Ne 13 anropuTMoM o(hOpMIIEHHS 1a00PaTOPHBIX
«3mepenne pabor
JKECTKOCTHU ['pynmioBast — mpoBeaeHHE 1a00paTOPHOH
MPYKUHBD) paboThI

NnpguBunyansHas —o6paboTka
pe3yIbTaToB
JlemoHCcTpanuu:

18 OxcnepuMmenTanbHas | Cuna TPEHUS CKOIBKCHHUS. ®ponTanbHasg — 3HakoMcTBO ¢ Th,
pabota Ne 14 3aBHUCHMOCTH CHJIBI TPEHUS aNrOpUTMOM OQOPMITEHUS TAO0OPATOPHBIX
«3mepenne oTBeca Tena pabort
ko3¢ puIueHTa ['pynmoBas — npoBeeHUE JTa00PaTOPHOI
CHJIBITPEHUS paboThI
CKOJTBXKEHHSD) NuauBumyansHas —o0paboTka

pe3yIbTaToOB
JleMoHCcTpauu:

19 Pemenwne 3amaua Cuna TpeHHUSICKOIBKESHUSI. aNrOpUTMOM OPOPMIICHUS H
Ha Temy «Cuna peleHus 3a1a4
TPEHUS

20 OKcnepuMeHTa bHast | 3aBUCUMOCTBAABIEHUS OT ®poHTanbHas — 3HakoMCTBO ¢ Th,
paborta Ne 15 IUIOIIAIA TIOBEPXHOCTH aNrOpUTMOM OQOPMIIEHUS JTAOOPATOPHBIX
«Hccnenoranue pabot
3aBUCUMOCTH I'pynmoBas — npoBejicHHE TabopaTOpHOM
JaBIICHUS oT paboThI

w1 NuauBunyansHas —o0paboTka
OLIAAN pe3ynbTaTOB
MTOBEPXHOCTI JlemoHcTpanuu:

21 OkcnepuMeHTanbHas | [laBneHne TBEpaOro Tena ®poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 16 anropuTMoM o(hOpMITEHHS 1a00PaTOPHBIX
«Onpexnenenne pabor

I'pynmoBas — npoBezieHne 1a00paTOpHOi
JIaBIICHUS paboThI
MWIHHAPAYECKOTO WunusunyansHas —o0paboTka
Tena» pe3yIbTaToB

JemoHcTpanuu:

22 OkcnepuMmenTtansHas | Cuia qaBieHUIaTMOCHEpHI ®ponTanpHas — 3HakoMcTBO ¢ Th,
pabora Ne 17 anroputMoM ohOpMIIEHHS J1a00PaTOPHBIX
«Boruncnenve pabot
CHJIBI, C KOTOpPOH I'pynmoBas — npoBeieHne 1a00paTOPHOM
atMocdepa  JTaBUT paboThI
Ha  TIOBEPXHOCTH WunusunyansHas —o0paboTka
CTOJa» Pe3yIbTaToB

JleMoHCTpaiuu:

23 OxcnepuMmenTanbHas | Cuna Apxumena ®poHTanpHas — 3HAKOMCTBO ¢ Th,
paborta Ne 18 anropuTMoM 0hOpMIICHHS 1a00PaTOPHBIX
«Onpexnenenne pabot

I'pynmoBast — npoBeaeHHE 1ab0paTOPHOI
MacChl paboThI
WnnuBuayansHas —o0paboTka
TeJa,IJIaBaloLIEero B pe3yiIbTaToB
BOJIE» JleMoHCcTpauu:
24 OxcnepuMmeHTanbHas | Cuna Apxumena ®poHTanpHas — 3HAKOMCTBO ¢ Th,




pabora Ne 19
«Ompenencnne
IUIOTHOCTH TBEPJIOTO

aIrOpUTMOM OPOPMIIEHUS JTAOOPATOPHBIX
pabor
I'pynmoBast — mpoBeaeHUE T1a00paTOPHOI

TeIa» paboThI
NnpguBunyansHas —o6paboTka
pe3yIbTaToB
JleMoHCTpauu:

25 Pemenne Cuna Apxumena. aNropuTMOM O(hOpMIICHUS U
KayecTBEHHbIX 3azad | [ImaBanue Ten peleHus 3a1a4
HateMy «lInaBanue
TE»

26 OKcnepuMeHTabHast | Y CIIOBHS TUIaBaHHS T ®ponransHas — 3HakoMcTBO ¢ Th,
pabora Ne 20 aJIroOpuTMOM O(POPMIICHHS J1a00PATOPHBIX
"N3y4enue yciaoBuit pabot
1aBaHus Ten" I'pynmoBas — mpoBezicHne 1ab0paTOpHOM

paboThI

NnguBumyansHas —o0paboTka
pe3ynbTaToOB

JleMoHCTpauu:

27 OKCIIepUMeHTaIbH MexaHndeckaspabora ®ponTansHas — 3HaKOMCTBO ¢ Th,
ast pabora Ne 21 aNroOpuTMOM OQOPMITEHUS Ta00PATOPHBIX
"Boruncnenue pabot

['pymnmioBast — mpoBeaeHHe 1a00paTOPHOIH
paboTHI, paboThI
COBEPILECHHOM WnnuBuayanbHas —o0paboTka
MIKOJIBHUKOM TIPU pe3yIbTaToOB
noxbeMe ¢ 1 Ha 3 JeMoHcTpanuu:
sTax"

28 OxcnepuMeHTanbHas | MoniHocTh ®poHTanpHas — 3HAKOMCTBO ¢ Th,
pabota Ne 22 ANropuTMOM 0(hOPMIICHHS J1a00PaTOPHBIX
«Bprancienue pabor

['pynmoBast — npoBeieHUE JTa00PATOPHOI
MOIIHOCTH padoThI
pa3BUBaeMOi WnnuBuayansHas —o0paboTka
LIKOJIBHUKOM — TIpH pe3yIbTaToB
nogpeme ¢ 1 Ha 3 JemoHcTparum:
ITAK

29 OxcnepumeHTanbHas | [IpocTele MEXaHNU3MBI. ®poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 23 Brrurpsi Beuiie anropuTMoM o(hOpMITEHHS 1a00PaTOPHBIX
«Ormpenenenne pabot
BBIMIHIIIA B CHIIE, I'pynmoBas — npoBeieHne 1a00paTOPHOM
KOTOPBI Jaer paboThI
MHOIBYKHBIN u WNuauBuayansHas —o0paboTKa
HETOABKHBIN Pe3yIbTaToB
OJ10K» JemoHcTpanuu:

30 Pemenue 3anau YcnoBue paBHOBECHS TEL. ANrOPUTMOM O(hOpMIIEHUS 1
Ha Temy «Pabora. HenTp TsDKECTH peuieHus 3a1aqy
MouHOCTEY

31 OxcnepumenTtanbHas | KITJ. KT ®poHTaNbHAL —3HAKOMCTBO c
pabora Ne 24 HAKJIOHHOWIIITOCKOCTH Th,anroputmMom
«BoruncneHue odopmIIeHHs JTabOPaTOPHBIX PabOT
KITJ I'pynmoBas — npoBeieHre 1ab0paTOpHOM
HAKJIOHHOM paboThI
IJIOCKOCTH WNuauBunyansHas —o0paboTKa

pe3yIbTaTOB
JemMoHcTpanuu:

32 OKcnepuMeHTanbHas | KunetnaeckassHeprus. ®ponTanbHag — 3HakoMcTBO ¢ Th,
pabora Ne 25 ®dopmyna s pacueTa aJIropuTMOM OPOPMIICHHS J1TA00OPATOPHBIX
«U3mepenue KHHETHYECKONDHEPTUH pabot




KHUHETHYECKON
SHEPTHUH TEIa»

['pynmoBas — npoBeeHne 1a00paTOPHON
paboThI
WunuBuayanbHas —o0paboTka

pe3ybTaTOB
JleMoHCTparuu:
33 Pemrenne 3amad | KuaernueckassHeprusl. aITOPUTMOM O(OPMITCHUS U
Ha ®dopmyna s pacueTa perieHus 3a1a4y
TeMy | KHHETHUYECKOH
«KunaeTtnueckas
SHEPTHS
34 Pemenue 3amau Ha [ToTennmanbHas SHEPrusl. aJIrOpUTMOM OPOPMIICHUS U
TeMy perieHus 3a1a4y
«IToTeHmmansHas

OHEPIrus»




Cooepicanue uzyuaemozo Kypca é 8 knacce

1. Du3nyecKuii MeToJl H3y4YeHHMsl IPHPOAbI: TEOPeTHYeCKUl u
skcnepuMenTtaiabublii  (3). OmpeneneHue UEHBI JAEJCHUS MPUOOPOB, CHSITHE
mokazanuii. OnpeeeHne morperrHOCTeHH3MEPCHHH.

2. TenJioBble siBJeHUs U MeTOABI UX HccaenoBanus (8). Onpenenenme
YAJUHEHNA TeNla B Mpoliecce M3MEHEHMsI TeMIepaTyphl. Pemenue 3a1a4 Ha onpeneieHne
KOJIMYECTBA TEIUIOTHL. [I[prMeHeHne TemIoBOro paciupeHus sl pETUCTPaun
TeMnepatypsl. MccienoBanue NpoueccoBIUIaBIeHUs U 0TBepAeBaHus. M3yuenue
YCTPOMCTBA TEIUIOBBIX ABUraTesnei. [[pubops! s u3MepeHus BIaKHOCTH BO3AyXa.

3. DJleKTpUYeCcKHe SIBJIEHUsI M METObI UX uccienoBanus (8). OnpenencHue
YAETHHOTO COTPOTHUBIICHHS TPOBOAHMKA. 3akoH OMa [Tt yaacTka nenu. Permenne 3aay.
HccnenoBanne u MCIOIB30BAaHUE CBOMCTB JIEKTPUICCKUX KOHIEHCATOPOB. Pacyer
norpednsiemoit anexktposneprun. Pacuet KI1J] sanextpuueckux ycrpoiicTs. Pemenue 3amna4
Ha 3akoH Jxoyng-Jlenna.

4, JuaexkTpoMarHutHble sBjaeHust (5). I[lomyuenme un QuxcupoBanHOE
n300pakeHHe MAarHWTHBIX Mojei. V3ydeHue CBOWCTB aneKTpoMaraura. 3yueHue
MOJIEJIH 3NEeKTpoiBUTraTens. PenenrnexauecTBeHHBIX 3a/1a4.

5. OnTuka (8). M3yuenne 3akoHOB oTpaxkeHus. Habmoqenre oTpaxkxeHus u
npesoMieHus csera. M3o0paxenus B mH3ax. OnpeseneHue riaaBHOro GoKycHOro
PACCTOSIHUS M ONTUYECKOH CHITBLIMH3BL. Habmronenne naTepdepeHm ceera.
Pemenne 3a1a4 Ha npenomiienue ceera. HaOuogeHue morHoro oTpakeHus CBeTa.

6. IMoaroroBka U NpoBeeHUE UTOTOBOM KOHdepeHum (2).
NuauBuyansHas padoTa MOMOATOTOBKE TPOEKTa K MPE3eHTAIINH.



No Tema OcHoBHOE cojiepkanue(pelraeMbie Bunwl nesrenpHoctu
poOIeMBI y4anmxcs

1 Ou3nYECKUi METOT [lpaBuna Ttexuuku Oe3zomacHocTH Tpu | 1. Omnpenenenue
U3y4YeHUs OpUponpl: | pabore ¢  (QU3MYECKUM  MPHUOOPOM. LEHBI JIeTeHns MpUOOPOB,
TEOPETHIECKUN U Nzmepenne (hmznueckux BEIUYHH. | cHATHE MOKA3aHMIA.
9KCIICPUMCHTAIBHBI OmnpeneneHue LeHbl JEEHUS U MOKa3aHUU | 2 Omnpezernenue
i (3) npuGopoB. AGCOMIOTHAS M OTHOCHTEIbHAS norpeHocTeit

MOTPENIHOCTh. 3HaUCHHE SKC{[epI/IMeHTa L
PasBUTHSL HAYYHBIX TeOpI:II/I W CO3NAHHSA | o Pewmemie
HOBBIX TEXHHYECKHUX YCTPONCTB. KaUeCTBEHHBIX3a1aY,

2 TemnoBbie SBICHUS TemnoBoe pacmmpenue Ten W ero | 1.0npeneneHue yIJIMHEHUS Tena
M MeToasl WX | Hchmonb3oBaHue B TexHuke. CrnocoObl | B nporecce WU3MEHEHUS
uccnenoBanusi(8) W3MEHEHUS! BHYTPEHHEH sHepruntes. Buasl | Temmeparypsl.

Temionepenayu. Temionepegaya B Ipupoie 2. Pemenne 3agau Ha
n TexHuke. KommdecTBO TEUIOTHL. 3aKOH | ONpPEIEIICHUE KOJIMYeCTBa
COXpaHEHUS W TPEBpAIlCHUsS JSHEPruul B | TEIUIOTHL.

MEXaHHUYECKMX M TEIUIOBBIX IMporeccax. | 3. [IpuMeHneHue TemI0BOro
Arperatsele cocTosiHUs BetecTBa. MDa3oBble | PACIIMPEHUA I PETUCTpaluu
nepexo/pl. PaboTa ra3a u mapa. TemnoBbie | TEMIEPATYypHI. Ananus u
JIBUTaTEIIN. [Burarens BHYTPEHHETO 0006meHne BO3MOXKHBIX
cropauust. POTOpHO — MOpIIHEBO#i qBUraTep | BAPHAHTOB  KOHCTPYyKumil. 4.
Banukems. Jlusens. Ilapoas u rasopas | YlccienoBanue [IpolLieccoB
TypOHHa. HeoObrunbie aurareny. | [VIABJICHHSA M OTBCPICBAHUA.
[lepcreKTUBBI CO3IaHUS HOBBIX JIBUTATEIEH, S. Wsyuenue CTpOCHHA
YCOBEPIIEHCTBOBAHHUE NPEKHUX W 3amMeHpl | KPHUCTAIIOB, MX BBIDAIIMBAHUC.
ucnonpzyemoro B Hux TorumBa. KIIJ 6. Msyuenme yCTpoiicTBa
TEIIOBOrO JBHTATENs M NEPCIEKTHBBI ero | TETUIOBBIX JBHTATEINEH.
TOBBIIICHISL. 7. Ipubops! i1t M3MEpEeHUs

3 DNeKTpUIecKre Kongencatopbl.  DJIEKTpUYECKHiT  TOK. 1.0Onpenenenre yaeIbHOTO
SIBIIEHUS 1 METOBI HeiicTBus DJIEKTPUIECKOTO TOKa. COIIPOTUBIICHUSA NIPOBOIHUKA.
HX UCCIICIOBAHMA DIIeKTPUYECKUNA TOK B Cpelax: MeTajuiax, 2.3axon Oma s yyacTka
8) KUIKOCTSX, — TrasaX, [MOJNYNPOBOAHUKAX. | yerm.Pemrenue 3a1au.

Coeunenust IpOBOAHUKOB. OCBETHTENbHAS | 3 [ccyenoBaHue U
CeTb. OJIEKTPOU3MEPUTENIbHbIE TNPHUOOPBL. | croap30BaHKE CBONCTB
PaGora 1 MOIIHOCTB S/EKTPHYECKOTO TOKA. | 3jeKTPHUYECKHX
3aKoH Hoxoyns Jlenna. | gompencaropos.
DneKkTpoHarpeBarelbHble Tpudopkl. Pacuer | 4. Pemenue  3amad = Ha
NOTPedIIIeMOi SJIEKTPO3HEPIHH. 3aBUCHUMOCTb  COIPOTHBIICHUS
KopoTtkoe 3aMbBIKaHHE. ILraBkue IPOBOIHUKOB OT TEMIIEPATYPEI.
HIPETOXPAHUTEIIH. lpumenenue | 5 Pacuér noTpeosieMoit
MOJIYyIIPOBOAHUKOBBIX HpI/I60pOB. SJICKTPOIHEPTHU.
6. Pacuér KIIJ]
ANIEKTPUIECKUX
YCTPOMCTB.
7. Pemenwne 3agad Ha
3akoH/[xoyns-Jlenna.
8. Pemienue
KadecTBEHHBIX3aay.

4 DNEKTPOMarHUTHBI MaruautHoe ToJe. 1.Ilonyuenue 1 GUKCUPOBAHHOE

e ssienust (5) DJIEKTPOMArHHUTHI. n300paKeHHe
DNeKTpOMarHuTHBIE pelie U UX MIPHUMEHEHHE. MATHHTHEIXIIOE.
ITOCTOSAHHBIE MAarHUTBI U WX MPUMEHEHHUE. | o Wsyuenne

MarautHoe mnosne 3emumd. Ero BimsHue Ha

CBOﬁCTBBHCKTpOMaFHHTa.




panuocBsa3b. JIeHCTBUE MATHUTHOTO MOJIst HA | 3. Nzyuenue
MIPOBOJHHUK C TOKOM. MOJIENH
ONeKTpOABUraTeIb. 3IEKTPOJBUTATEIIS.
4.PelieHne Ka4eCTBEHHBIX 3a7ad.
5. Pemienue
Ka4eCTBCHHbIX3a/1ay.
Ormruka (8) Uctounuku CBETa. Cuna CBETAa. 1.M3yueHune 3aKOHOB

OcgeménHocTh. OTpaskeHUE U MPeTOMIICHUE
cBeTa. 3aKOHBI OTPAKECHUSH IIPEIIOMIICHUSI.
[Tonnoe otpakeHue. BonokOHHas ONTHKA.
3epkana miockue u chepuyueckne. JIMH3EL
OnTnueckas cwna JuH3BL.  OnTHYecKue
mpubopsl. Jlucriepcust cera. llBer Tema.
Wnrtepdepennusa  ceta. Ilpoceernenue
onruku. Judpakums ceera. VckaxeHue
M300pakeHNH, TOIYYEHHBIX C TIOMOIIBIO
ONTUYECKUX TTPHOOPOB.

CrexTpalibHbIN aHAIIN3.

oTpakenns.2. Habmonenne

OTPaKCHHS U MPEITOMIICHUS

CBETA.

3.Uz00paxeHus B

nnH3ax.4.0npenencHue

TJIaBHOTO (JOKYCHOTO

paccTosHUS U

ONTUYECKOU CHUJIBI

JIUH3BI.

5. HaGuronenue

UHTEpPEPEHLINH U

I paKIUICBETA.

6. Pemenwne 3amaq Ha

MpeJIOMIICHUE CBETA.

7.Habmonenne
MOJTHOTOOTPAKCHHS

cBera.

8. Pelienue xayecTBEHHBIX

3aJlauHa OTPaKCHUE CBETA.

IloaroroBka u
MIPOBE/ICHHE
HTOTOBOM
KoH(pepenuu (2)

pabotel.  Odopmienue
pabotel.IIpoBeneHne

[Ipe3enranus

KOH()EpEeHIINH.

WnauBunyansHas paborta 10
MOJITOTOBKE MpOeKTa K
Npe3eHTaIINH.




Ilepeuyennb Tem ucciie0BaTEIbLCKUX PadOT yuanuxcs 8 Kiaaccos

Ne Paszpnen Tema ucciienoBaTe bCKOM
n/n padoTsI
1 BnusiHne  nmesiTenbHOCTH | DKOJMOTHUYECKHE MPOOIEMBI POU3BOJICTBA U TIEPEauu AIEKTPOIHEPTHH B
YeJIOBEKA HA COCTOSIHUE Poccun
OKPY’Karolllel Cpeibl.
2 DKOJIOTUYECKHUE PazButne sHepreTrkn B POCTOBCKOM 007acTH M OXpaHa OKPY KaOIIeH Cpebl
MIOCIIEACTBUS
IIPUMEHEHUS
3 YeJ0OBEKOM DKoNornveckue mpoodaeMbl OCyIIECTBICHUS HEYIIPABISEMbIX U YIIPaBIseMbIX
usrgeckux AJICPHBIX PC
OTKPBITUA -
4 OIEKTPUUYECKHUE SIBICHUS B MOEM JIOME
5 Hcropust pa3BuTHs 2JIEKTpO3HEPreTUKH B Poccuu
6 CoBpeMeHHas 3IeKTpodHepreTndeckas kaptuHa Poccun







