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IosicHuTeIbHAS 3anKcKa K padoyeid mporpamMme 3aHaTHii 10 Gusnke «3aHUMaTeJabHast GU3MKa»
B /-8 ki1accax

PabGogas mporpaMma 3aHATHI JOMOJHUTEIHLHOTO OOpa3oBaHUsA IO (GHU3HMKE «3aHUMaTelabHas (HHU3UKa)
npefHa3HaYeHa AJIs OpraHu3alyy JOMOJHUTENBFHOTO oOpazoBaHms oOydarommxcs 7-8 kiaccoB MBOY
«Ypromckas COLLD» u pazpaboTraHa B COOTBETCTBUH CO CIEAYIOIUMHI HOPMAaTUBHBIMU JOKYMEHTAMHU:

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

2. [Mpuka3 MunuctepctBa oOpa3zoBanusi u Hayku P® ot 17.12.2010 Nel897 «OO06 yTBepaeHUH
(benepaabHOro TOCYAapCTBEHHOTO 0011e00pa30BaTeIbHOTO 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'ytauk). @usnka. 7-9 kiaaccsl: padoune mporpammsr / coct. @50 E.H. TuxoHoBa -
5-e u3z., nepepad.-M.: JIpoda, 2015. — 400c., ctp.4.

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

1. dopMupoBaHrne YHHUBEPCATbHBIX YUEOHBIX ACHCTBHIA B OCHOBHOW IIKOJIE: OT JIEHCTBUSI 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 CICHAPUHA YPOKOB Pa3BHBAOIIETO OOYYEHUS,
WMHTETpUpPOBaHHbIE Ypoku / aBT.-cocT. T.M. [lonras, B.A. nomosa, B.H. CadponoB, 3.B. XauatpsH. —
Bonrorpan: Yuurens, 2015. -125c.

3. JocTmKeHre JIMYHOCTHBIX PE3y/bTAaTOB ydalluMucs Ha ypokax ¢usukn / M.A. Kynam. -
Bounrorpan: Yuurens, 2015. - 255c.

1. MecTo Kypca B 00pa3oBaTeIbHOM Ipoliecce.

JononHuTensHOE 00pa3oBaHUe SIBISIETCSI COCTABHOW YacThi0 00pa3oBaTeNbHOTO MpoIlecca U OJHON M3
¢opM opraHuzanuu CBOOOJHOTO BpeMeHH oOyuaromuxcs. Peanmsanms paGoduell mporpammbl 3aHATHR
JONOJIHUTENFHOTO  oOpasoBanmsi 1o ¢(usmke  «3aHuMaTenbHas — (QHU3MKa»  CIIOCOOCTBYET
O0IIEHHTE/VIEKTYATBHOMY HANIPABJICHUIO Pa3BUTHUIO JIMYHOCTH O0YYArOIIMXCs 7-8-X KIIacCOB.

[Mpeanaraemass mporpamMma JONOJHUTENFHOTO 0Opa3oBaHusi B 7-8 Kiaccax paccumraHa Ha | roj
oOyuenns (1 wac B Henento). B 7 kimacce — 34 yaca; B 8 kiacce — 34 yaca.

Ouznueckoe 00pa30BaHUE B CHCTEME OOINEro M CPEJHEro oO0pa3oBaHWs 3aHMMaeT OJHO M3 BEIYIIMX
MecT. SBnsisick PyHIaMEHTOM HayYyHOTO MHPOIIOHMMAaHUs, OHO CIIOCOOCTBYET (POPMHUPOBAHHIO 3HAHHUH 00
OCHOBHBIX METOJ[aX HAYYHOI'O TO3HAHUS OKPYXKAIOMIEro Mupa, (pyHIaMEHTAIbHBIX HAy4YHBIX TEOPHU H
3aKOHOMEPHOCTEH, (OPMHUPYET y Y4YaIIUXCS yMEHHs HCCICI0BaThb M OOBSACHATH SBICHUS MPUPOIBI U
TEXHHKH.

MojiepHu3anus COBPEMEHHOTO 00pa3oBaHUs OpUEHTHpOBaHA Ha (OPMHUPOBAHHME Y Y4alIUXCS
JMYHOCTHBIX KAaueCcTB, COLMAIBHO 3HAYMMBIX 3HAHWI, OTBEYAIONIMX JUHAMHYHBIM HW3MCHEHHSM B
COBpeMEHHOM obmecTBe. HeoOX0auMo MOBEpHYTBCS K JHMYHOCTH peOeHKa, K €ro WHIUBHIYabHOCTH,
JMYHOCTHOMY ONBITY, CO3/aTh HAWIYYIIME YCIOBHS ISl Pa3BUTUS M MaKCUMAaJIbHOW peaM3allid ero
CKJIOHHOCTEH MW CIOCOOHOCTEH B HacrosmeM U OynymieM. ['ymaHu3aunms, WHIUBHIyalu3alus |
muddepeHnuanus 00pazoBaTeIbHON MOJIUTHKY CTaJM CPEACTBAMHE PEIICHUS TOCTABICHHOM 3a1a49u.

Kak mikonbHBIH Tpeamer, ¢Gu3nuka 00siagaeT OrpOMHBIM T'YMaHHTapHBIM TOTEHIIMAIOM, OHA aKTHBHO
(GopMHUpYeT HHTEIUICKTyaJ bHbIC U MHPOBO33PEHYECKUE KaYeCTBA JIMYHOCTU. Y YUTEIb IIPH TOM CTAaHOBHTCS
OpraHM3aTOPOMII03HABATEIBHON JEATEIBHOCTH YYCHHKA, CTUMYJIMPYIOIIMM HayajlOM B Pa3BUTHU JTUYHOCTH
Ka)XIOTO MIKOJIBHHKA.

Jubdepennmanust mpeanonaraeT TaKyl0 OpPTraHM3aIMI0 Iporecca OOydeHMs, KOTOpas YUHTHIBACT
UHJMBUIYaJbHbIE OCOOCHHOCTH YYAIIMXCS, WX CIIOCOOHOCTH ¥ HWHTEPECHl, JHMYHOCTHBIA OIIBIT.
Huddepennnanns obyueHus ¢Gu3MKe MO3BONAET, C OJHOH CTOPOHBI, 00ECTIEUUTh 0Aa30BYI0 MOATOTOBKY, C
JPYTroil — yIOBIETBOPUTH MOTPEOHOCTH KaXKA0TO, KTO MPOSBIISIET HHTEPEC U CIIOCOOHOCTH K IIPEIMETY.



2. Ileam kypca.

Omnmpasice Ha MHAMBUAYalIbHBIC O00pa30BaTeNbHBIC 3alPOCH M CIOCOOHOCTH KaXKIOTo peOeHKa HpH
peanu3anyy NporpaMMbl BHEYPOUHOM AeATENbHOCTH NO ¢u3uke «Pu3uka B 3afadax M IKCIEPUMEHTAX»,
MOXHO JOCTMYb OCHOBHOW WeJId - Ppa3sBUTb Yy o0y4yamuuxcs cTpeMJyleHMe K AajibHeliieMy
caMoonpeaeeHHI0, HHTE/UIEKTYaJbHOH, HAYYHOH W  NPAKTHYECKOH  CaMOCTOATEIbHOCTH,
NM03HABATEIbHOI AKTUBHOCTH.

Jannas mporpaMma Mo3BoJsieT 00y4aromuMCsl 03HAKOMHUTBHCSI ¢ METOJUKON OpraHU3alliid U TPOBECHHUS
9KCIEPUMEHTALHO-UCCIIEOBATELCKON ACATEILHOCTH B COBPEMEHHOM Y4eOHOM Tmpolecce Mo (usuke,
03HAKOMHTHCSI CO MHOTUMH MHTEPECHBIMHU BOIpOcaMy (PU3MKM HAa JAHHOM 3Tare 00y4YeHus], BBIXOIAIINMU 3a
paMKM INKOJBHOW IPOrpaMMbl, pPacCIIMPUTh LEJIOCTHOE IPEICTaBICHHE O MpodieMe AaHHOH HayKH.
DKcrnepuMeHTaIbHas AeSITeIbHOCTh OyIeT CIOCOOCTBOBATh Pa3BUTHIO MBICIHTEIHHBIX ONEPAAN U 00IIeMy
MHTEJICKTYaIbHOMY Pa3BUTHIO.

He wmenee BaxHbIM ()aKTOPOM peanu3alliid JAHHOM MPOTpaMMBbl SIBISETCS CTPEMIICHHE Pa3BHTH Y
yyalluxcs yMEHHE CaMOCTOSATENBHO padoTaTh, AyMaTh, 3KCIEPUMEHTHPOBATb B YCIOBHSAX IIKOJBHOMN
nabopatopuy, a TaKKe COBEPLICHCTBOBATh HABBIKM apryMEHTALMH COOCTBEHHOH MO3MLUH IO
onpenenéHHpIM BorpocaM. ConepaHue HpOrpaMMbl COOTBETCTBYET MO3HABATENIBHBIM BO3MOXKHOCTSIM
IIKOJIbHUKOB U MPEAOCTABIIACT UM BO3MOKXHOCTH pa6OTaTbHa YPOBHE MMOBBINICHHBIX TpC6OBaHI/II\/'I, pa3BuBas
y4eOHYI0 MOTHUBALUIO.

CopepxaHue 3aHATUH KPYKKa MPEACTaBISCT COOOH BBEJACHHE B MUP JKCIICPHUMEHTAIIBHON (DU3UKH, B
KOTOPOM ydYaluecs CTaHyT HCCIeJOBaTeNsIMH M HaydaThCsl MO3HABATh OKPYKAIOUMIMHA MX MHpP, TO €CTh
OCBOSIT OCHOBHBIC METOJbl HAYYHOrO IIO3HAaHUS. B ycnoBmsx peanusanuu oOpa3oBaTeNbHON HPOTrpaMMbl
HIMPOKO HMCIOJB3YIOTCSI METOBl y4eOHOIr0, UCCIEN0BAaTEIbCKOTI0, MPOOIEMHOTO SKCcIepuMenTa. Pe6éHok B
Tpoliecce MO3HAHUS, MPHOOpeTas YyBCTBEHHBIN ((heHOMEHOIIOTHYECKH) OIBIT, MEPEKUBACT MOTydYeHHBIE
OIYIICHUS W BIIEYATIICHUS. OTH TMEPEeKUBAHUS MPOOYXKIAIOT W TOOYXKIAIOT TPOLECC MBIIIICHHUS.
Crnenuguyeckas ¢opma OpraHM3alUd IMO3BOJSAET YYaIIUMCS O3HAKOMHTBCS CO MHOTHMH MHTEPECHBIMU
BompocamMu (U3WMKKA Ha JIAHHOM JTare OOYy4YeHHs, BBIXOSIMMH 32 paMKH HIKOJIBHOW MpPOTpPaMMBl,
pacuIMpuTh MEJIOCTHOE MpelicTaBlieHne o npobieMe daHHOW Hayku. [leT monmy4aroT mpodeccHoHANbHBIE
HaBBIKU, KOTOPbIE CIIOCOOCTBYIOT JallbHEHIICH COLMAIbHOM aganTauuy B OOIIECTBeE.

HeoOxomumo moctpouTh oOydeHHE Tak, 4YTOOBI MaKCHMalbHO pPa3BUTh 3aJ0KEHHBIE MPHPOJOH
CHOCOOHOCTH yYEHHMKA K ONpeAETIEHHBIM BUAAM AEATENBHOCTH, TaK KaK KaKUMH Obl (heHOMEHAJbHBIMH HU
ObUIN 33/1aTKH, caMU 110 cebe, BHE chepbl 00yUeHHS U BHE IESTEILHOCTH OHU Pa3BUBATHCS HE MOTYT.

[TosTOMY HENSIMM HPOTpaMMBbl 3aHATUH BHEYPOUHOM AeATENbHOCTH MO ¢u3nke «Pu3uka BOKPYI Hac»
JUTSL ydaIuxcsi 7-8-X KIIaccoB SIBIISIOTCSL:

. pa3BUTHE y yYallUXCs MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MPOLIECCEPELICHHUS MPAKTHUSCKUX 3a/1a4 U CAMOCTOSTEIBHOI0 PUOOPETEHUS HOBBIX
3HAaHUMH;

. (dhopMupoBaHUE U PA3BUTHE Y YIAITUXCS KITFOUEBBIX KOMIETSHITHI — YIeOHO — MTO3HABATEIBHBIX,

WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX, COITUANIBHBIX, H KaK CJIECTBUE - KOMIIETEHIIN JIMYHOCTHOTO
CaMOCOBEPILICHCTBOBAHUS;

. (hopMupoBaHUE IPEIMETHBIX U METAIIPEIMETHBIX PE3yJIHTATOB O0yUEHHUS, YHUBEPCATEHBIX
y4eOHBIX JIEHCTBHIA.

. BOCITUTAHHWE TBOPYECKOW JIMIHOCTH, CIIOCOOHONW K OCBOEHHUIO TEPEIOBBIX TEXHOJIOTHH U
CO3JITaHUIO0 CBOMXCOOCTBEHHBIX Pa3pabO0TOK, K BEIABIKCHHIO HOBBIX MJICH U TIPOEKTOB;

. peanm3anus JAeSTEIBPHOCTHOTO TOIX0Ja K IMPEeIMETHOMY OOYYCHHIO Ha 3aHATHUSAX BHEYPOUHOMN
JIESATEIIbHOCTH TO(U3HKE.

Oco0eHHOCTHIO BHEYPOUHOM JIEATEILHOCTH 10 (PU3UKE B PaMKaX KPY>KKOBOW PabOTHI SBISIETCS TO, YTO
OHa HaIpaBJieHa HAJOCTMKCHUE O0YUarOIIMMHUCS B OOJBIICH CTENEHN TUYHOCTHBIX M METAIPEIMETHBIX
pE3yJIbTaTOB.

3. Konuenmus kypca.

OCHOBHBIM HAIIPABIICHUEM TPOTPAMMEI SIBIISIETCS KOMIUIEKCHBIH ITOIX0JI, HANPaBJICHHBIN HA JOCTIKCHHE
00y4JaroIMMUCS TUYHOCTHBIX U METAIPEIMETHBIX Pe3yJbTaTOB, NOMyYeHUE 3HAHUN, YMEHUI M HABHIKOB B
MPOIIECCE 3aHIATUH BHEYPOYHOH AEATEIHLHOCTH Ha 0a3e TEOPETHUYECKOro MarepHalia, PacCMOTPEHHOTO Ha



ypOKax B LIKOJIE.

Kypc «®uszuka B 3amayax U 5SKCIOECPUMEHTAaX» OPUEHTUPOBAH, TMPEXKAEC BCETO, HA OpraHU3alLUIO
CaMOCTOSITEJIbHOTO  MMO3HABATEIBHOTO TPOIECCa U CaMOCTOSITEIBHOM MPAaKTUYECKOH ACSITeNbHOCTH
ydamuxcsa. B mporpamme mpencTaBieHa CHCTEMa MPAKTUYECKUX 3a/JaHWi IOCTETIEHHO BO3PAcTaloIIei
CIIOXHOCTH TIO0 Kypcy (pm3WKM OCHOBHOW mIKonbl. Kypc mpemycMaTprBaeT pemieHHe TEOPETHYECKHX W
MPAKTHYECKUX 3a7[ad Ha OCHOBE CHCTEMAaTH3AI[MN UMEIOIIETOCS TEOPETHIECKOTro Oaraxa 3HaHUH 10 (QU3NKe
U MaTeMaTHKe, 3HAKOMCTBO C OCHOBHBIMH METOJAMH PEIICHUs (hU3NYECCKUX 3aJ]lad, BBHIPAOOTKY HAaBBIKOB
pelIeHus HeCTaHAAPTHBIX 3aJIaHU, MPOSKTUPOBAHUE U CO3/IaHNE IPUOOPOB U (PU3NUECKUX YCTPOUCTR.

B mporpamme peanu3yroTcsi MEKIpPEAMETHBIE CBA3M C XHMHUEH, OMOJIOTHEH, HCTOpHel, TUTepaTypoH,
reorpadueii; co3qaroTCsl YCIOBHS JIsl aKTHBHU3AllMKM MO3HABATENFHOTO MHTEpEca y4alluxcs, pa3BUTHS HX
WHTEIUIEKTYaIbHBIX, TBOPYECKHX CHOCOOHOCTEW B Mpollecce perieHrs (GU3WYecKuX 3aaad, MPUKIaTHOU
MPAKTHYECKON MeATENFHOCTH M CAMOCTOSTENIbHOTO MTPHOOPETEHSI HOBBIX 3HAHH.

4. 3amgaum Kypca.
Jnst peanuzaru 1enedl kypca TpeOyeTcsl pelieHHe KOHKPETHBIX MPaKTHUECKUX 3anad. OCHOBHBIC
33JJaYMBHEYPOYHOM JEATCIILHOCTU 110 (PU3UKH:
. BEISIBJICHHE WHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH yUalIUXCS K
Pa3IUYHBIM BUJIAMJIEATEIHHOCTH,
. (hopMUpOBaHUE MPEJCTABICHUS O ABJICHHUIX U 3aKOHAX OKPYKAIOIIETO MUPA, C KOTOPBIMHU
IIKOJIbHUKUCTAJIKMBAIOTCS B IIOBCEAHCBHOM )U3HU; 0  (OpPMHUpPOBAHKE MPEACTABICHUS O HAYYHOM METOJIC

MIO3HAHUS;
. pa3BUTHE UHTEpECa K UCCIIEI0BATENbCKOMN IEATEIbHOCTH;
. pa3BUTHE OMNBITA TBOPUECKON JEATEIBHOCTH, TBOPUYECKUX CIIOCOOHOCTEH;
. Pa3BUTHE HABBIKOB OPTaHU3ALMU HAYYHOTO TPYAA, pabOThI CO CIOBAPSIMH U SHIMKIIONIEAUIMHY;
. CO3JIaHME YCIIOBUH AJISl pealn3aliil BO BHEYPOUHOE BpPEMS NPUOOPETEHHBIX YHUBEPCAIBHBIX

yueOHBIX ACUCTBHUI B ypOUHOE BpeMs; 0  pa3BUTHE OIbiTa HE(QPOPMAILHOTO OOIICHHUSI, B3aUMOACHUCTBHS,
coTpyaHundectsa; [
pacuIpeHre paMoK OOILEHHS C COLIUYMOM.

. (opMHpOBaHHE HABBIKOB IIOCTPOCHUS (U3MUECKUX MOJENEeH M ONpeAeieHus] TPaHML HX
MIPUMEHUMOCTH.
. COBEpILEHCTBOBAHUE YMECHUH NPUMEHSTH 3HAHUS 10 (PU3UKE ISt OOBSICHEHUS SIBICHUN TIPUPOJIBL,

CBOICTB BeIeCTBa, pelIeHUs (U3NYECKHX 33734, CAMOCTOSTENLHOTO NPUOOPETeHHs W OIICHKH HOBOU
uHpopMaIH (PU3NIECKOTO COACPIKAHMUS, HCIIOJIb30BAHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;

. WCTOJNb30BaHUE NMPUOOPETEHHBIX 3HAHWH M YMEHHMH AJISl PELICHUs] NMPaKTHYECKUX, KU3HEHHBIX
3a1a4;

. BKITIOYEHHE YYaLIUXCs B Pa3HOOOPa3sHyIO AEATEIbHOCTh: TEOPETHUYECKYIO, MPAKTHYECKYIO,
AHAINTUYECKYIO,TONCKOBYIO;

. BbIpab0TKa TMOKMX YMEHHI TIEPEHOCUTh 3HAHMS M HAaBBIKK Ha HOBbIE ()OPMBI YUeOHOH paboThI;
O pasBuTHE COOOPA3UTENLHOCTH U OBICTPOTHI PEAKIMK MPH PEIICHUH HOBBIX Pa3IHYHBIX

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

5. Metoanl 00yueHus ¥ (JOPMBbI OPraHU3AIUHU AESITETLHOCTH 00yYAIOIINXCSI

Peasnzanuss mporpamMmbl  BHEYpOUHOH aesitenbHOCTH «@PuU3MKa B 3aJa4ax M OKCHEPUMEHTaX»
MpenoyaraeT WHAWBHAYATbHYI0O W TPYNIOBYIO padoTy 0O0ydYaroImuxcs, IJIAaHWUPOBAHWE W TPOBEACHHE
UCCIIEIOBATEIBCKOT0 SKCIIEPUMEHTA, CAMOCTOSITEIIbHBIA COOp JAaHHBIX ISl PEIICHUs MPaKTHYECKUX 3a]ad,
aHaNM3 W OICHKY TIOJYYCHHBIX pE3yJbTAaTOB, W3TOTOBICHHE mocoOuit u wMoxeneit. I[lporpamma
MpeycMaTpPUBaeT HE TOJIBKO 00yJaloIue ¥ pa3BUBAIOIIHUE TIENH, e€ pean3alis CliocCOOCTBYET BOCIIUTAHUIO
TBOPYECKOMN JJUYHOCTH C aKTUBHOM XKM3HEHHOM MO3UIIMEH. BBICOKMX pe3yiabTaTOB MOTYT JIOCTUYDL B TAHHOM
ClIy4ae He TOJIbKO YUYEHHKH C XOPOIIeH MIKOJIBHOM yCIeBaeMOCThIO, HO M BCE IIeNIeyCTPeMIIEHHBIE aKTHBHBIC
pedsTa, yxKe caenaBIire CBOM nMpodecCuoHalbHbBIN BEIOOD.

B Havanme y4yeOHOro roja oOydaromUMCs MPEIIararOTCs TEMbI Ui MPOSKTHO — HCCIIEIOBATEIbCKON
nestenbHOoCTH. OOydarommuecss OOBEANMHIIOTCS B TPYIIBI WM pab0Tal0T CaMOCTOSTEIHPHO HAJl MPOCKTOM B



TEUCHHE YUeOHOTO TO/1a, TONy4ast KOHCYJIBTAIUU YIUTENS U UMes. BO3MOXKHOCTD OOCYAHUTH MPOMEKYTOUHEIC
pe3ynpTaThl B TPYIIE Ha €XEHENENbHbIX 3aHATHSAX. B pamMKkax exeHemelabHBIX 3aHATHH oOydaromuruecs
TUTAHAPYIOT SKCIIEPUMEHTHI, IPOBOISAT MX, 00CYKIAIOT PE3yIbTAThI, PEIIalOT IKCIIEPIMEHTAIBHbIE 3aJaHNs,
3a/1a4¥l pa3IMIHBIX (OPM U THIIOB.

4. IlnaHupyemble pe3y/bTaThl.

JlocTrkeHne TUIaHUPYEMBIX PE3YIbTATOB B OCHOBHOM HIKOJIE MPOUCXOIUT B KOMIUIEKCE HCIIONb30BAHUSA
YeThIpEX MEKAUCLUUIUIMHAPHBIX Y4eOHbIX nporpamMMm («PopMHpPOBaHHE YHUBEPCAIBHBIX Y4EOHBIX
JIEUCTBUANY, «DopmupoBaHue UKT-komnerenTHOCTH o0yyaromuxcs, «OCHOBBI yueOHo-
MCCIIEIOBATENbCKON U MPOEKTHOH AeaTenbHOCTH», «OCHOBBI CMBICIIOBOTO YTEHHS M PaOOTHI C TEKCTOM») U
yueOHBIX MpOrpamMMbl MO BCEM INpeAMeTaM, B TOM uucie mo ¢usuke. [locie wm3ydeHHs mporpammbl
BHEYPOUHOM AesATeNbHOCTH «DPHU3MKa BOKPYT Hac» o0ydaromuecs

. CUCTEMATU3HPYIOT TEOPETHUYECKUE 3HAaHUSA M yMEHUS 10 PEIICHUI0 CTAHJAPTHBIX,
HECTaHJApTHBIX, TEXHUYECKUX U OJIMMIIMAIHBIX 33]1a4 pPa3JINYHbIMU METOAAMU;

. BBIPa0OTAIOT HHANBUAYABHBIN CTHITL pEIICHHUS PU3MYECKHX 3a/1a4.

® COBCPIICHCTBYIOT YMCHUA HA INPAKTHUKE ITOJIL30BATHCA HpI/I60paMI/I, IMPOBOJAUTHL U3MCPCHUA
(bu3NYeCKUX BETHUYUH(ONPEACIATh ICHY JICICHSI, CHUMATh MOKa3aHus, COOI0ATh PaBUIIa TEXHUKU
0e301macHOCTH);

. HAyJaTCsl MOJB30BATECS MPUOOpPAMH, ¢ KOTOPBIMHM HE CTAIKMBAIOTCS Ha ypoKax (pH3MKH B
OCHOBHO# 1mikoie; [ pa3paboTarOT U CKOHCTPYUPYIOT MPUOOPHI M MOJACIH JUIs TIOCIICIyIOIIel paboThI B
KaOuHeTe (PU3HKH.

. COBEPIICHCTBYIOT HABBIKM MUCBMEHHOW W YCTHOH peun B TMpolecce HalHuCaHWS
HUCCIICI0OBATCIBbCKUX pa60T, I/IHCprK]_[I/Iﬁ K BBIIIOJTHEHHBIM MOJICISAM U HpI/I60paM, IIpU BBICTYIUICHUAX Ha
HAYYHO — MPAKTUYECKUX KOHPEPEHIINAX PA3TUIHBIX YPOBHEH.

. OTIPENeNIAT JalibHElIllee HampaBICHUEe pa3BUTHS CBOMX CIOCOOHOCTEH, cdepy HaydHBIX
WHTEPECOB, OMPEACIATCS C BRIOOPOM JaNbHEHIIIEro 00pa3oBaTeIbHOTO MapIIpyTa, JATbLHEHIIero mpoguis
o0y4JeHus B cTapiiei mKoe.

Ilpeomemuvimu pe3ynbmamamu nporpaMMbl BHEYPOUHOH JESTSILHOCTH SBIISIOTCS:

1. YMCHHUE 110JIB30BATLCSA MCTOJJaMH HAYYHOI'O IIO3HAHHUA, IIPOBOJUTH Ha6HIOI[eHI/IH, IJIaHUPOBATh U
MPOBOJIMTH 3KCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTAThHl H3MEPECHUH;

2. Hay4YUThCS TI0JIb30BAThCS M3MEPUTEILHBIMH MpUOOpaMu (BEChl, JAMHAMOMETP, TEPMOMETD),
COOMpaTh HECIIOXKHBIC SKCIIEPUMEHTAITBHBIC YCTAHOBKH JIJISl TPOBEICHHSI MTPOCTEHIIINX OIBITOB;

3. pa3sBUTHE DJJIEMEHTOB TEOPETUYECKOTO0 MBIIIICHUS HA OCHOBE (DOPMHUPOBAHUS yMEHHI
YCTaHaBJIUBATh q)aKTBI, BBIACIIATE TJIABHOC B H3Yy4YaCMOM SBJICHUH, BBIABIATH IMPUYUHHO-CIICACTBCHHBIC
CBs3U MCXKAY BEJIMUMHAMHU, KOTOPBIC €T0 XapaKTCPU3YIOT, BEIIBUTATh THIIOTE3EI, q)OpMyHI/IpOBaTB BBIBOJIBI,

4. pa3BUTHE KOMMYHHKATHBHBIX YMCHHUM: JOKIAIBIBATH O PE3yJbTaTax JKCIEPUMEHTA, KPAaTKO H
TOYHO OTBEYATh HAa BOIIPOCHI, UCIIOJIB30BATh CIPABOYHYIO JINTEPATYPY U IPYIHe HCTOYHUKH HH(DOPMALIUH.

Memanpeomemnuvimu pes3yibmamamu TPOrpaMMbl BHEYPOUHOH nesitenbHOCTH «DH3MKa B 3aaa4ax W
IKCTICPUMEHTAXY SIBIISIOTCSL:

1. OBJIAJICHUE HABBIKAMH CAMOCTOSATEIHLHOIO MPHOOPETEHHS HOBBIX 3HAHWMN, OpraHU3aIiK yueOHOU
JICSITEJIbHOCTH, TIOCTAHOBKH IeNieH, TUTAHHUPOBAHUSI, CAMOKOHTPOJSI U OIGHKH PEe3yJbTaTOB CBOESH
ACATCIIBHOCTH, YMCHUAMU NIPEABUACTb BO3MOXKHBIC PE3YJIbTAThl CBOUX HeﬁCTBHﬁ;

2. MpUOOpEeTEHHe ONbITA CAMOCTOSITEIBHOTO TIOMCKA aHanu3a W oTbopa wuHDoOpMalmu ¢
WCTOJIb30BAaHUEM PA3JMYHBIX HCTOUYHHUKOB W HOBBIX HH(POPMAIMOHHBIX TEXHOJOTUN JUIS PEHICHUS
IKCIIEPUMEHTAITLHBIX 33]1a4;

3. (dbopMHpoBaHHEe YMEHHI paboTaTh B TPYIIE C BBHIMOJHCHUEM Da3IMUYHBIX COIUAIBHBIX POJICH,
NPECTABIATh M OTCTAMBATH CBOM B3TJISIBI M YOCIKICHHUS, BECTH AUCKYCCHUIO;

4. OBIIQJICHHE DKCIIEPHUMEHTATBHBIMU METOJIAMH PEIICHUS 3a7a4.

Juunocmuvimu pesyrvmamamu TPOTpaMMbl  BHEYPOUHOH JnesitenbHOCTH «®Du3nka B 3a7adax u
IKCIIEPUMEHTAX) SBIISIOTCS:

1. c(OPMUPOBAHHOCTh  TO3HABATEIILHBIX  HWHTEPECOB, HHTCIUICKTYalbHBIX U TBOPYECKUX
CITOCOOHOCTEH yJanuxcs;



2. CaMOCTOSITEIILHOCTh B TPHOOPETECHUH HOBBIX 3HAHUH M MPAKTUYCCKUX YMEHUM;

3. MpHOOpeTEeHNEe YMEHUSI CTaBUTH Mepel]] co0OW TO3HaBaTEIbHBIE €M, BBIABUTATh THIIOTE3BL,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3pEHHUSI,;

4. npuoOpeTeHre MOJOKHUTEIFHOIO SMOLMOHATBHOTO OTHOMICHUS K OKPYXKAIOWIEH NpHpoAe H
caMoMy ce0e KaK 9acTH IPUPOIBI.

7.  Cnoco0bl OIEHKH YPOBHSI TOCTHKEHHUS 00yJAIOIINXCS

KadecTBO MOATrOTOBIEHHOCTH YyYamIuXcsl OMpPEAENseTCs KadeCTBOM BBINOIHEHHBIX HWMH paboT.
KpurepneM oIieHKH B TaHHOM CIIydae SBJISIETCS CTENECHb OBJIAACHHS HaBBIKAaMU pabOThI, CAMOCTOSITEIIBHOCTh
¥ 3aKOHYCHHOCTH PAa0OTHI, TIIATEIEHOCTh KCIIEPUMEHTa, HAYYHOCTh IPEIaraéMoro peIeHus: IpooIeMsl,
BHEIIHWI BHJ M KadecTBO paboThl mpubopa WM MOAETH, COOTBETCTBHE HCCIEIOBATEIBCKOW PaOOTHI
TpeOyeMbIM HOpMaM U mpaBuiaM opopMIIeHUS.

[MoompurensHolt (HOPMON OLEHKH TPyAa YdYalIUXcs SIBISETCS AEMOHCTpanus padoT, BBITOJTHEHHBIX
yY4alluMHUCA U BBICTYIUICHUE C pE3yJibTaTaMU I/ICCJ'ICI[OBaHI/II\/'I nepea pasindibIMU Ay AUTOPUAMUA (B Kjacce, B
CTapmux M MJIaIINX KiIacCax, YUUTCIIAMHU, IeJaroraMmu JOIMOJHUTEIILHOT'O O6pa3OBaHI/Iﬂ) BHYTpPU JIULECA.

PaboTta ¢ yueOHBIM MaTepuanoM pa3zHOOOpPa3HBIX (OPM JaeT BO3MOXKHOCTh KKIOMY HMX YYallHXCS
MIPOSIBUTH CBOHM CIIOCOOHOCTH (B 00JACTH CHUCTEMAaTH3allMH TEOPETHYECKUX 3HAHWN, B OOJACTH pEIIeHUs
CTaHJApPTHBIX 33714, B 00JaCTH pellieHHsT HEeCTaHJApPTHBIX 3ajad, B OOJACTH HCCIEHI0BATENbCKON PabOTHI
u T.1.). CuTyanuu ycrexa, Co3Jaroliue

IMOJIOXKHUTEIIbHYI0O MOTUBAlIUIO K JCATCIBHOCTU, ABJIAKOTCA Ba>KHBIM (I)aKTOpOM pa3BUTUA TBOPYECKUX U
MMO3HABATEIbHBIX CIIOCOOHOCTEH yJyamuxcs.

8. HudopMannoHHO — MeTOIUYECKOE ODecTIeUeHHe

1. Paboune mporpammel. @usuka. 7-9 kiaccel: yuebHo-MeTonuueckoe nocodue/coct. E.H.
Tuxonosa.- M.:J/Ipoa,2012.-398 c.
2. denepanbHbIil TOCYIApCTBEHHBINH CTaHIAPT OOLIEro 0Opa30BaHUsI BTOPOTO MOKOJICHHMS:

JIeSATeIbHOCTHBIN 1o xoa[ TekcT]: MeToquieckne pekoMenaanuu. B 3

4. Yacte 1/ C.B.AnannueBa; mox oomr. Pen. T.d.Ecenkoroii, B.B. 3apybunoii, aBT. Beryn. Cr. B.B.
3apyouna —Ynesnosck: YUIIKITPO, 2010. — 84 c.

3. 3annmarenbHas Qusuka. [lepensman S.1. — M. : Hayka, 1972.

4. 3aHumaresbHble OnbITH 10 Gusuke. 'opes JI.A. — M. : IIpocsenienue, 1977.

5. Xouy ObITh KynuOunsvm. Onpmanckuit 1.U. — M. : PULl MK/, 2002.

6. ®dusuka nns yinedeHHbIX. Kubansuenko A.fl., Kubansuenko U.A.— PocroB H//l. : «DeHHKCY,
2005.

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

Xytopckwuii, U1.C. Macios.

— M. : I'no6yc, 2008.

8. ®poHTansHbIE JabopaTopHble 3aHTHs 0 Gu3nke B 7-11 knaccax o0meoOpa3oBaTeabHBIX
yupexaenuit: Kaura pnsyqnrens./noj pen. B.A. Byposa, I'.I'. Hukudoposa. — M. : [Ipoceemenne, 1996.

9. Hayunbie pa3siedenus B oonactu pusuku u xumun. I'. Tuccanape. / Ilep. KO.T'ondapos. — M. :
Teppa- Kamwknsiiikinyo, CI16., 2009 (Mup Bokpyr Hac).

10. denepabHBI TOCYAapCTBEHHBIM 00pa30BaTEeNbHBIN CTaHAAPT [DNEKTPOHHBIH pecypc]. —
Pexxum moctyma:http://standart.edu/catalog.aspx?Catalog=227

11. Caiitr MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit depepaunu// opuumanbHbeld calT. —
Pexum moctymna:http://MuHoOpHAYKH.pG/

12. Meroamdeckas cimyx06a. M3marensctBo «bBMTHOM. JlaGoparopus 3HaHHM» [ DISKTPOHHBINA
pecypc]. — Pexxummoctyma: http://metodist.lbz.ru/

13. Urposas nporpamma Ha nucke «/lpakoma u 3anumarenbHas Gusnka» [DIeKTpOHHBIN pecypc]. —
Pexxum nocryna:http:// www.media 2000.ru//

14. Pa3BuBaromue 2IeKTPOHHBIE UTPHI «YMHUKH — M3y4YaeM IUTAHETY» [ DJIEKTPOHHBIA pecypc]. —

Pexxum mocryma:http:// www.russobit-m.ru//
15. Asropckas mactepckas (http://metodist.1bz.ru).
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16. AnroputMmsl perrenus 3amad mo ¢usuke: festivai.lseptember.ru/articles/310656

17. dopmupoBaHue yMeHU yqanmxcs pemars pusznueckue 3agayun: revolution. allbest.
ru/physics/00008858 0. html



Cooepicanue uzyuaemozo Kypca ¢ 7 kiacce

1. lepBoHaYaIbLHbBIE CBEEHHsI 0 CTPOeHHH BelecTBa. (7).

[lena nmenenust uaMepuTenbHOrO NpuOopa. OmpesiereHue IeHbl JCJICHUS W3MEPUTEIHHOTO MUINHIPA.
OmnpenesieHUe TEOMETPHUECKUX pa3MepoB Tena. M3roToBlieHHEe H3MEPUTEIBHOTO IMIUHIpA. M3mepeHue
TEMIIEPATyphI TENA.

H3mepeHne pa3MepoB Manibix Teld. Mi3mepeHue TONIMHEL JrcTa OymMary.

2. BzaumopgeiictBue Teia. (12) M3MmepeHnme CKOpPOCTH IBIDKEHHMS Tella. F3MepeHme Macchl Teia
HenpaBwiIbHOW (Qopmbl. M3MepeHne mnoTHOCTH TBepAoro Tema. M3mepeHume oObemMa IYCTOTHI.
HccnenoBannue 3aBHCHMOCTH CHJIBI TSDKECTH OT Macchl Tena. OmpeneneHne Macchl M Beca BO3AyXa.
CrnoxxeHue Cuji, HampaBlICHHBIX MO OIHON mpsMoil. M3MepeHue >KECTKOCTH MpyKuHbl. M3Mmepenue
KO3 GUITMCHTA CHITBI TPSHUS CKOJIbXKeHMsI. Perienne 3a1ad.

3. JlaBaenue. JaBiaenne xxkuakocteil u razos. (7) McciaenoBanre 3aBHCHMOCTH JaBICHUS OT IUIOIIAIH
noBepxHocTH. OnpeeneHye qaBieHUs TBEPIOTO Tena. BEUUCIeHHEe CUITbI, ¢ KOTOPOH aTMocdepa AaBUT Ha
MOBEPXHOCTh cTona. OnpeneneHue Macchl Tena, MiIaBaromero B Boae. OnpeneneHue MmIOTHOCTH TBEPAOIO
tena. Onpenenenue ooObeMa Kycka npaa. M3ydenue yciioBus miaBanus tei. Pemenne 3amad.

4. Pa6oTta u MOLTHOCTh. JHeprus. (9) Brrurcnenre paboThl M MOIITHOCTH, Pa3BUBAEMON YIEHUKOM TpH
nogbeMe ¢ 1 Ha 3 atax. OnpezieneHre BHIMTPHINIA B cuiie. HaxoxeHne HeHTpa TSHKECTH TIOCKOH (Uryphl.
Boruucnenne KIIJI Haknonno#t mimockoctu. M3mepeHue KMHETHYECKOM sHepruu. M3mepenue
MOTEHIMAIBHON 3Hepuu. Penienue 3aaau.



5. KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHUE.

KJIACC: 7 Kosn4yecTBo 4acoB B Hexedam0 1, B rox — 34 yaca

«OmnpenencHue IeHbI
NEeTICHUST Pa3THYHBIX

No Tema ypoxka OcHOBHOE cozepkaHne Bunel nestenpHOCTHYYAIIUXCS
(pemaeMple MPoOOIEMBI
1 Bgojgnoe 3ansTue. BBoaHoe 3ansTHE. @poHTaNbHas— HHCTPYKTaX 10 Th
UucrpykTax mo HuctpyxTax ['pynnoBas— 3HakOMCTBO c
oXpaHe Tpyaa o oxpaHe mpaBuiIaMu 0opMIICHHS J1a0.
Tpyna OCHOBBI paboThI
SKCIEPUMEHTA
OxcrniepuMmeHTanbHas [[{ena nenenus ®poHTanbHasA — 3HaKOMCTBO ¢ Th,
pabora Ne 1 M3MEPUTENBLHOTO IPHOOpa ITOPUTMOM 0(OpMIICHHS Ta00PATOPHBIX

pabot
['pynmoBast — mpoBeaeHne 1abopaTopHON

prOOPOBY paboThl
WunuBumyansHas —o0paboTka
pe3yabTaToOB
/lemoHcTpanmu:
OxcnepumenTanbHas | [Hlupuna, quna,BricoTa, ®poHTanbHasg — 3HaKoMcTBO ¢ Th,
pabora Ne 2 I0MIa b, 00beM anroput™MoM oopmIteHHs Tab0PaTOPHBIX
«Ormpenenenue pabot
TeOMETPHUUECKUX I'pynmoBas — npoBeaeHne 1a60paTOPHOM
pa3MepoB Tem» paboTs
WunuBunyansHas —o0paboTka
pe3yJIbTaToB
JemoncTpanmu:
H3roTtoBienune Lena nenenus | MHauBuayanbHas —M3roTaBIUBAIOT
U3MEPUTEIILHOTO HU3MEPUTENHHOT 0 prdopa HU3MEPUTENBHBIN IUIHHAD
UITHH]IPA OpoHTanpHas —TpaBUIIO
HAXOXK/ICHUSIICHBI  JICTICHUS
H3MEpUTENILHOrO Ipudopa
OxcnepuMmeHTanbHad | Llena penenus ®poHTanabHas — 3HakoMcTBO ¢ Th,
pabora Ne 3 H3MEPUTENLHOT O ITOPUTMOM 0(OpMIIEHHS JTa00PATOPHBIX
«3mepenne npudopa, pabot

TeMIIepaTyphl TeM»

NOrpeIHOCTb U3MCPCHUSL.

I'pyrnmoBast — npoBeieHne J1ab0paTOpHOM
paboThI

WuauBuayansHas —o0paboTka
pe3yJIbTaToB

JemoHcTpanuu:.

DKCcnepuMeHTaIbHAS | MeTon psmoB ®poHTanbHasg — 3HaKOMCTBO ¢ Th,
pabora Ne 4 IropuTMOM 0(hOpMIIEHHSI Ta00PaTOPHBIX
«3mepenue pabor
pa3MepoB MajbIX I'pynmoBas — mpoBeaeHne 1abopaTopHON
TE» paboTe
WunuBunyansHas —o0paboTka
pe3yIbTaTOB
JemoHcTpanmu:
DKCIepuMeHTaIbHAS | MeTon psmoB ®poHTanbHasg — 3HaKOMCTBO ¢ Th,
pabora Ne 5 IrOpUTMOM 0(OpMIIEHHS Ta00PAaTOPHBIX
«3mepenue pabor
TOJIIIUHBI JIUCTA I'pynmoBas — mpoBeeHue TabopaTOPHOI
Oymaru» paboTh
UnpuBunyansHast —o0paboTka
pe3yIbTaToB
JlemoHcTpaum:
OxcnepumenTanbHas | CKOpoCTh paBHOMEPHOTO ®ponTanbHas — 3HaKOMCTBO ¢ Th,
pabota Ne 6 JIBUKEHUS IrOpUTMOM 0(OpMIICHHS Ta00PaTOPHBIX
«3mepenue pabor

CKOPOCTH

['pynmoBas — mpoBeaeHne 1abOpaTOPHOM




JBWKEHUSITEID paboTh
WNunuBuyanbaas —o0paboTka
pe3yIbTaTOB
JemoHcTpanuu:

9 Pemenne 3agay Ha | CkOpOCTH paBHOMEPHOTO IropuTMOM O0(hOPMIICHHS U
TeMy «CKOpOCTb JBIDKEHUS peleHus 3a1a4
PaBHOMEPHOTO
JBYKEHHSDY

10 DKcrnepuMeHTabHas | Macca Tena,CI0XKeHUE ®poHTanbHasg — 3HAaKOMCTBO ¢ Th,
paborta Ne7 Macc AITOPUTMOM OGOPMIICHHUS TaO0PATOPHBIX
«M3mepenue maccol 1 pabort
KaIlIi BOJIBD) I'pynmoBas — npoBeaeHne 1a60paTOPHOM

paboThI

WnpuBunyansHast —o0paboTka
pe3yIbTaTOB

JeMoHCcTpanuu:

11 OxcnepuMmeHTanbHas | [lnoTHOCTH Tena, ®poHTanabHas — 3HakoMcTBO ¢ Th,
pabora Ne 8 HaXOXXAeHUE 00bemMa ITOpUTMOM 0(OpMIICHHS Ta00PaTOPHBIX
«3mepenue MPSIMOYTOJILHO TO pabot
IUIOTHOCTH napauenenuieaa I'pynnoBas — npoBenenne 1abopaTOpHOM
KycKacaxapa» paboTsI

WunuBuayansHas —o0paboTKa
pe3yIbpTaTOB
JeMoHCcTpanuu:

12 OkcnepumenTtanbHas | [ImoTHOCTB Tena, 00beM ®poHTangpHas — 3HaKOMCTBO ¢ Th,
pabora Ne 9 MPSIMOYTOJILHO TO ITOpUTMOM 0(OpMIICHHS Ta00PaTOPHBIX
«3mepenue napaJienenuie Ja, pabor
IUIOTHOCTH B3BELIMBAHUE HABECAX I'pynmoBas — npoBeneHne 1abopaTOpHOM
X03.MBbIJIa» paboThl

WunuBunyansHas —o0paboTka
pe3yIbTaTOB
JemoHcTpanuu:
13 Pemenue 3anau Ha ITInoTHOCTB TENA ®poHTanbHas — 3HaKoMCTBO ¢ Th,
TeMy ITOpUTMOM 0(OpMIICHHS Ta00PATOPHBIX
«IInoTHOCTB pabor
BEILECTBA» I'pynmoBas — mpoBejieHne 1a00PaTOPHOM
padoThI
WunuBunyansHas —o0paboTka
pe3yIbTaTOB
JemoHcTpanmu:

14 OKcliepuMeHTanbHas | 3aBUCUMOCTD CHIIBI ®poHTanbHas —3HAaKOMCTBO c
pabdora Ne 10 TSHKECTUOT MACChI Tea Th,anroputmMoM
«HccnenoBanme odopmiieHus nadbopaTopHbIX paboT
3aBUCUMOCTH CHJIBI I'pynmoBas — mpoBeaeHne sabopaTopHOH
TSDKECTH OT MacChl paboThI
Tena» WnpuBunyansHast —o0paboTka

pe3yIbTaTOB
JeMoHCcTpanuu:

15 OxcrnepuMeHTanbHas | OnpeneaeHueMaccsl U Beca ®poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 11 BO3yXa B KOMHATE aIropuTMOM 0(hopMIIEHHSI Ta00PaTOPHBIX
«Omnpeneneamne pabor

M I'pynmoBas — npoBeneHne 1ab0paTOPHOM
accel u paboTh
WNunuBuyanbaas —o0paboTka
pe3yabTATOB
JeMoHcTpanuu:
16 OxcniepuMeHTaIbHas | CloKeHue Cul, ®poHTagbHas — 3HAKOMCTBO ¢ Th,

pabora Ne 12
«CnoxxeHue Cuil,

HanpaBJIE€HHBIXIIO OJTHOMN
psiMOH

aNropuTMOM oopMIIeHHs 1Ta00PATOPHBIX
pabort




HaIpaBJICHHBIX 10
OJHOU IPSIMOii»

I'pynmoBast — npoBeneHne 1ab0paTopHON
paboThI
UnpuBunyansHast —00paboTka

pe3yabTaTOB
JlemoHcTpanmu:

17 OxcnepumenTanbHas | 3akoH ['yka, cuna ynpyroctu | @poHTanmpHast — 3HaKOMCTBO ¢ Th,
pabora Ne 13 ITOpUTMOM 0(OpMIIEHHS Ta00PATOPHBIX
«3mepenue pabort
JKECTKOCTH ['pynmoBast — mpoBeaeHne 1abopaTopHON
MIPY>KHHBD) paboThI

WnpuBunyansHast —00paboTka
pe3yIbpTaToB
JlemoHCcTpanmu:

18 OkcnepumenTtanbHas | Cuiia TpeHUs! CKONBXCHUSI. ®ponTansHast — 3HakoMcTBO ¢ Th,
pabora Ne 14 3aBUCUMOCTbH CHJIBI TPEHHSI ITOPUTMOM 0(OpPMIICHHS Ta00PaTOPHBIX
«M3mepenue oTBeca Tena pabort
Koa(huUIeHTa I'pymmoBast — mpoBeaeHue 1abopaTopHON
CUJIBITPEHUS paboThl
CKOJIbKEHUS» WnpusunyansHast —00paboTka

pe3yabTaToOB
JemoHcTpanuu:

19 Pemrenue 3agau Cuna TpeHHUSICKOIbKECHHSI. ITOpUTMOM O(OPMIICHHS 1
Ha TeMy «Cunna peleHus 3aga4
TPEHUs»

20 OKcrniepuMeHTanbHast | 3aBUCUMOCTBIABICHUS OT ®poHTanbHas — 3HaKoMCTBO ¢ Th,
pabora Ne 15 IJI0IIaId TIOBEPXHOCTH ITOPUTMOM 0(OPMIIEHHS Ta00PATOPHBIX
«HccnenoBanue pabor
3aBUCUMOCTH I'pynmoBas — npoBejieHne 1a00PaTOPHOM
JTaBJICHUA oT paboThl

WunuBunyansHas —o0paboTka
pe3yIbTaTOB
JemoHcTpanmu:

21 OkcrnepuMeHTallbHas | JlaBmeHue TBepaoro Tena ®poHTanbHasg — 3HaKOMCTBO ¢ Th,
pabota Ne 16 ITOpUTMOM 0(OpMIICHHS Ta00PATOPHBIX
«OnpeneneHue pabort

I'pynmnosas — npoBezeHue 1a00paTOPHON
paboTs

WunuBunyansHas —o0paboTka
pe3yIbTaTOB

JeMoHCcTpanuu:

22 OkcnepumenTtanbHas | Cuia qaBieHHsIaTMOCEph ®ponTanpHas — 3HakOMCTBO ¢ Th,
paborta Ne 17 IrOpUTMOM 0(OpMIIEHHS Ta00PAaTOPHBIX
«Brrancnenune pabot
CHJIBI, C KOTOPOH I'pynmoBas — npoBeneHne 1abopaTOPHOM
atMocdepa  JIaBUT paboThI
Ha MOBEPXHOCTH WNunuBuyanbsaas —o0paboTka
CTOJIa» pe3yIbTaTOB

JeMoHcTpanuu:

23 OxcnepumenTtanbHas | Cuta Apxumena ®ponTansHas — 3HaKOMCTBO ¢ Th,
padora Ne 18 aNIropuTMOM O(POpPMIIEHHS J1Ta00PATOPHBIX
«OnpeneneHue pabort

I'pynmoBas — npoBeaeHne 1a60paTOPHOM
MacChl paboThI
WNunuBuyanbaas —o0paboTka
Tela,IaBaroIero B pe3yabTATOB
BOJIE» JlemoHCcTpanmu:
24 OxcniepuMmenTanbHas | Cuna Apxumena ®poHTagpHas — 3HAKOMCTBO ¢ Th,

pabora Ne 19

aroputMoM ohopMIIEHHSI 1a00PaTOPHBIX




«OnpeneneHue pabort
IJIOTHOCTH TBEPOTO I'pynmoBas — poBeeHme TabopaTOpHOI
Tena» paboThl
WnpuBunyansHast —00paboTKa
pe3yIbpTaTOB
JlemoHCcTpanuu:

25 Pemenue Cuna Apxumena. IropuTMOM O0(hOPMIICHHS U
KadecTBEeHHBIX 3aaad | [lmaBanue Ten peleHus 3a1a4
HateMy «IInaBaHue
TEI»

26 OKcrepuMeHTanbHas | Y CIOBHS TUTaBaHUSI TE OponTansHast — 3HakoMcTBO ¢ Th,
pabota Ne 20 IrOpUTMOM 0(OpMIIEHHS Ta00PATOPHBIX
"U3ydenne yciaoBui pabot
rIaBaHus Ten" I'pynmosas — mpoBeacHue 1a00paTOPHON

paboThsI

WunuBumyansHas —oOpaboTka
pe3yIbpTaTOB

JemoncTpanuu:

27 OKCTepUMEHTAJIbH MexannueckasipaboTa ®ponTtanbHas — 3HaKOMCTBO ¢ Th,
ast pabora Ne 21 anroputMoM oopmIteHHs Tab0PaTOPHBIX
"Berancnenne pabot

['pynmosas — npoBeacHKUE 1a00paTOPHON
paboTsI

WunuBunyansHas —o0paboTka
pe3yIbTaTOB

JemoncTpanmu:

28 OkcrnepuMeHTanbHas | MOIIHOCTH ®poHTanabHas — 3HakoMcTBO ¢ Th,
paborta Ne 22 ITOpUTMOM 0(OpMIICHHS Ta00PATOPHBIX
«Brruncnenue padort

I'pynmoBas — npoBeneHne 1abopaTOpPHOM
paboTs

WuauBuayanbHas —o0paboTKa
pe3yIbTaTOB

JeMoHCcTpanuu:

29 OxcnepumeHTanbHas | [IpocTeie MEXaHU3MBI. ®poHTanabHas — 3HakoMcTBO ¢ Th,
pabora Ne 23 Brrurpeim Beuiie ITOPUTMOM 0(OpMIIEHHS JTa00PATOPHBIX
«OnpenencHue pabdort
BBIMIPHIIIA B CHIIE, I'pynmoBas — npoBeneHne 1ab0paTOPHOM
KOTOpBIi JaeT paboThl
IOIBUKHBIN "u WNunuBuyansaas —o0paboTka
HETIOABHKHBIN pe3yIbTaTOB
0JI0K» JemoHcTpanmu:

30 Pemenue 3anau YcnoBue paBHOBECHS TEI. IrOpUTMOM 0(OPMIICHHS U
Ha Temy «Paborta. entp TsDKECTH penenus 3aaa4d
MourHocTb)»

31 OxcnepumenTtanbHas | KITJ. KITJ ®poHTanbHasA —3HAKOMCTBO c
pabora Ne 24 HAKJIOHHOMIIIOCKOCTH TB,anropurmMom
«Brrancnenue odopmIIeHus J1ab0PaTOPHBIX paboOT
KIIJ I'pynmoBas — npoBeneHne 1abopaTOPHOM
HAaKJIOHHOM paboTe
TIJIOCKOCTH WNunuBuyanbaas —o0paboTka

pe3yabTATOB
JeMoHcTpanuu:

32 OKcrnepuMeHTalIbHas | KuHeTndeckassHeprus.. ®poHTanbHasg — 3HAaKOMCTBO ¢ Th,
padota Ne 25 ®dopmya s pacyeTa aIropuTMOM O(pOpPMIIEHHS J1Ta00PaTOPHBIX
«3mepenue K KHHETHYECKOHIHEPTUH pabort

I'pynmoBas — mpoBeeHue TabopaTOpHOI
paboThI

WnpuBuayansHas —00paboTKa




pe3yAbTaTOB
JlemoHcTpanmu:

SHEPTHs»

33 Pemenwe 3amau | Kunerndeckasaneprusi. anropuTMOM O(hOpPMITCHHS U
«Kunernueckas ®dopmyna 1 pacueTa pelieHys 3aa1a4
SHEPTHS» KUHETHYECKOU

34 Pemenne 3amaq Ha [loTennmanpHast SHEPTHSL. anropuTMOM O(hOpPMITCHHS U
TeMy perieHus 3a1a4
«lToTteHnuansHas




Cooepicanue uzyuaemozo Kypca 6 8 knacce

1. Du3nyecKuii MeToJ H3y4YeHHsl IPHPOJAbI: TeOpeTHYeCKHil u
IKcnepuMenTaibHbIii  (3). OmnpeneneHue IICHBI JACJICHUS MPUOOPOB, CHSITHE
nmokazanuii. OnpeeeHne morperrHOCTeHH3MEPCHHM.

2. TenJioBble siBJIeHUs 1 MeTOABI UX HccaenoBanus (8). OnpeneneHue
YAJIMHEHUS Tela B MPOIECCe U3MEHEHHUS TeMIlepaTyphl. PelieHue 3a1a4 Ha onpe/ieieHue
KOJIMYECTBA TEIUIOTHL. [I[prMeHeHne TemIOBOro paciupeH s sl pETUCTPALuN
TeMriepaTypsl. MccneqoBanue mporiecCOBILIABICHUS U OTBepieBanus. M3yueHue
YCTPOICTBA TEIUIOBBIX JBUTATECH. [IpruOOpHI 1)1 M3MEPEHUS BIaXKHOCTH BO3/IyXa.

3. JyieKTpUYeCKHe ABJIEHUS U MeTOAbI X ucciaenopanui (8). Onpenenenue
YAETHHOTO COTMPOTUBIICHHS MTPOBOAHMKA. 3akoH OMa [t yuacTka 1end. Permrenune 3amay.
HccnenoBanne u MCIOIB30BAaHUE CBOMCTB JIEKTPUICCKUX KOHIEHCATOPOB. Pacyer
norpednsiemoit anexktposneprun. Pacuet KI1/] sanextpuueckux ycrpoiicTs. Pemenue 3ana4
Ha 3akoH Jxoynsa-Jlenna.

4, JuekTpomaruutHble siBiaeHusi (5). Ilomyuenwe um QuxcupoBanHOE
n300pakeHNe MAarHUTHBIX Moyed. 3ydeHwe cBOICTB anekTpomarHuTa. M3ydeHume
MOJIEJIH 3NEeKTpoiBUTraTens. PenenrekauecTBeHHBIX 3a/1a4.

5. OnTuka (8). M3yuenne 3akoHOB oTpaxkeHus. Habmoqenre oTpaxkxeHus u
npenoMieHus csera. M3o6paxenus B uH3ax. OnpeseneHue riaaBHOro GoKycHOro
PACCTOSIHUS M ONTUYECKOH CHITBLIMH3BL. Halnronenne naTepdepeHn caera.
Pemenne 3a1a4 Ha npenomiienue ceera. HaOuogeHre moHoro oTpakeHus CBeTa.

6. IMoaroroBka U NpoBeeHUE UTOTOBOM KOHpepeHuu (2).
NuauBuyansHas paboTa MOMOATOTOBKE MPOEKTa K MPE3eHTAIINH.



Ne Tema OcHoBHOE coepkaHue(perraeMble Bune! nestensHOCTH

poOIeMBI yuamuxcs

1 Ousnyeckuii METO [lpaBuna Ttexuukm Oe3zomacHocTH Tpu | 1. Onpenenenue
U3ydEHHs IPUPOIBI: | pabore ¢ (QU3MYECKMM  OPHOOPOM. | MEHBI JeleHHs MPUOOPOB,
TEOPETUIECCKUNA U Wsmepenne (hm3nyueckmx BEIUYUH. | cHATHE TOKA3aHWIA.
9KCIMEPUMCHTAIbHBI OmnpeneneHue 1eHbl JECHUS U NOKa3aHUH | 2 Onpeernenne
1 (3) npubopoB. AGCOMIOTHAS U OTHOCHTEIbHAS norpemHocTeii

MIOTPEIIHOCTh. 3HaUeHHE 3Kcvr1epHMeHTa L [ ——
pa3BUTHA Hay4YHBIX TeOprI/I W cosyjaHuA | o PewmcHe
HOBBIX TEXHHYECKHX YCTPOUCTB. KAYCCTBEHHBIX3AMAY.

2 TennoBsle sBIEHUSA TemmoBoe  pacmupenue Ten U ero | 1.OmpeneneHue YATUHEHUS
U METOOsl  HX ucrnonb3oBaHue B TexHuke. CrnocoObl | Tena B Tpolecce HW3MEHEHUs
rccienoBanusi(8) A3MEHEHUS BHYTPEHHEHN dHepruuten. Buasl | Temneparypsl.

Temonepeaayu. Temmonepeaadya B Ipupoie 2. Pemienne 3agau  Ha
n TexHuke. KomndecTBo TeroTh.. 3aKOH | OIpeEIeNeHue KOJIMYEeCTBa
COXpaHEHWS W TPEBpalleHUs] SHEPTrUd B | TEIUIOTHL..
MEXaHWUYECKUX M TEIUIOBBIX Mporeccax. | 3. IIpumeHeHue
ArperaTHLIe COCTOSIHUS BEIIIECCTBA. TCIJIOBOI'O0  paCIUPEHUA  IJIA
dazoBbie mepexonbl. Pabora rasa u mapa. perucTpanuu TEMIICPaTypPEL.
TemnoBbie JIBUTATEIIN. JBurarenn Ananus n 0600ueHne
BHyTpeHHero cropanus. Potopuo — | BO3MOXHBIX BapUaHTOB
MmopmHeBoM aBurarens Bankems. [uzens. KOHCTpyKumid. 4. Mcenenosanne
IMapoBast u raszoBas TypOuHa. HeoObrunpie | MMPOLCCCOB IVIaBJICHUA u
nsurarend. [lepcnekTiBbI co3anus HOBbIx | OTBCPACBAHMA.
JBUTATENEH, yCOBEpIICHCTBOBAHME | Wsyuenue CTPOCHHS
NPEXHUX U 3aMEHBI UCIIONB3yeMOro B Hux | KPHUCTAUIOB, MX BBIDALINBAHMC.
tormmBa. KIIJI TemmaoBoro paBurarens W 6. Msyuennue yeTpoticTsa
MEPCIIEKTHBBI €T0 TOBBIIICHNUSI. TETIOBBIX JBUTATENEH.

7. IlpuGops asnst u3MepeHus

3 OnexTprudecKue Kongencaropel.  DnekTpUYecKHl  TOK. 1.0mpenenenne yaensHOro
SIBIICHUS] 1 METO/IbI JevicTBust ANEKTPUIECKOTO TOKA. | COMPOTHBIIEHHUS ITPOBOTHUKA.
HX HCCJICIOBAHU OJEKTpUYECKUN TOK B Cpelax: MeTaiax, 2.3akon Oma Juts yqacTKa
8 KMJIKOCTSIX, — Trasax, IIOJNYNPOBOAHHUKAX. | penu.Pemienue 3a1au.

Coenunenust MpoBoTHUKOB. OCBETUTENbHAS 3.MccrnenoBanue u
CeTh. OIEKTPOM3MEPUTEIbHBIE TPHOOPHL. | [crnoin30BaHHe CBONCTE
PaboTta ¥ MOIIHOCTb SJEKTPHYCCKOTO TOKA. | 51eKTPHYCCKHX
3aKoH Joxoyis - Jlenna. KOH/JIEHCAaTOPOB.
OnexkTpoHarpeBatensHble TpUOOpsl. Pacuer | 4. Pemienne  3agad = Ha
noTpedIIsiemMoi SJIEKTPOSHEPIUH. 3aBUCUMOCTh  CONPOTHUBIICHUS
KOpOTKOC 3aMBbIKaAHHUEC. IInaBxue IIPOBOJHUKOB OT TEMIIEPATYPEL.
HNpeAOXpaHUTEIIN. Ilpumenenne | 5 Pacuér noTpedIIsIeMoit
TIOJIYIIPOBOJAHHUKOBBIX HpI/IGOpOB. JJIEKTPOIHEPTUH.
6. Pacuér KII/]
INEKTPUYECKUX
YCTPOUCTB.
7. Pemienue 3agau Ha
3akon/[xoyins-JIenia.
8. Pemenne
KaueCTBEHHBIX3a/1a4.

4 DIIeKTPOMarHUTHEI MarnuTtHoe rmoJe. 1.ITonyuenune u

e siBieHus (5) ONeKTPOMarHUTHI. (uKCUpOBaHHOE W300paKEHHE
OJeKTpOMarHuTHbIC pene u ux MATHHTHBIXIOIEH.

MNPUMCHCHHC. IlocTosSHHBIE MarHUTHEL U HUX

2. Nzyuenue




npuMeHeHne. MarautHoe noje 3emiu. Ero
BIMSIHUE Ha  paauocBs3b.  [lelicTBue
MarHUTHOTO TIOJI Ha IIPOBOJHHK C TOKOM.

QHGKTPOILBI/H‘&TGHI).

CBOMCTBIJIEKTpOMAarHuTa.
3. N3yuenune
MOJIENN
JJIEKTPOABUIATEIS.

4.PelicHue KauyeCTBEHHBIX 3a1a4.

5. Pemenne
Ka4yeCTBEHHBIX3a/1a4.

Omruka (8)

Uctounnku CBeTA. Cuna CBeTa.
OcBeménHocTh. OTpaskeHUE U MPETOMIICHHE
CBETa. 3aKOHBI OTPAKCHUS M MPETOMIICHUSI.
[lonHoe oTpaxkeHne. BojokoHHas onTHKA.
3epkana tuiockue u chepudeckue. JIMH3HL
OnTunueckas cwia JuH3bL. OnTHYeckue
npubopel. ucmepcusi cBera. Llger Temna.
Wntepdepennuss  cBeta. [IpocBeTnenue
ontukd. Judpakuus ceera. HMckaxeHnue
N300paKEHUH, IMOMYYCHHBIX C MOMOIIBIO
ONTUYECCKUX MTPHUOOPOB.

CrekTpalibHbII aHATU3.

1.13yueHune 3aKOHOB

orpakeHus.2.Habmonenue

OTpPaKCHUS U MPEIOMIICHUS

CBeTa.

3.M300paxeHus B

nunH3ax.4.0npeaenenue

TJIABHOTO (POKYCHOTO

paccTosiHUS U

ONTHUYECKOU CHUJIBI

JIMH3BL

5. Ha6monenue

UHTEpPEPEHLINU U

IQpaKIuCcBeTa.

6. Pemenwne 3amaq Ha

MIpeIOMIICHUE CBETa.

7.Habmronenune
MTOJTHOTOOTPAXKESHHSI

CBeTa.

8. Pemrenne kauecTBEeHHBIX

3a/layHa OTpaKCHUE CBETA.

IloaroroBka u
MIPOBEJICHIE
HTOTOBOI1
koH(bepeHuu (2)

IIpesentaunss  paborel.  Odopmienue

WunuBuayansHas pabora
[IOATOTOBKE poeKTa
Mpe3eHTalHH.

oo




IMepeuyennb Tem ucciie0BaTEIbLCKUX PadoT yuanuxcs 8 KiaaccoB

Ne Paznen Tema uccjie10BaTeIbCKOM
n/n padoThI
1 Brusaue — pmestenbHOCTH | DKOJOTHYECKUE TPOOJIEMBI MPOU3BOICTBA U TIEpEAayuu AICKTPOIHEPTUU B
YEJI0BEKA Ha COCTOSIHUE Poccun
OKpPY’Karolllel Cpeibl.
2 DKOJIOTUYECKHUE PasButne snepreruku B PocToBCKO# 007aCTH M OXpaHa OKPYKaIOIIei cpembl
MOCJIEICTBUS
MPUMEHEHUS
3 YeJOBEKOM DKkoJoruueckre npo0IeMbl OCYIIICCTBICHUS HSYNPABISIEMBIX U YIIPABIISAEMBIX
usrgeckux AJICPHBIX pe
OTKPBITUA -
4 OJIEKTpUYECKUE SBJICHUS B MOEM 1IOME
5 Hcropust pa3ButHs 3neKTpo3HepreTuku B Poccun
6 CoBpeMeHHas 2IeKTpodHepreTnieckas kaptuHa Poccnn







