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IlosicHuTeNBbLHAA 3alIMCKA

HanpasnenHocTs mporpaMMsl — iudpoBast 1adboparopus
YpoBeHb MPOrpaMMbI — OA30BBIH.

Bo3spact obyuaromuxcs: ot 13 mer go 15 ner.

Cpok peanuzanuu nporpammsl: 1 ron, 34 gaca.

PaGouas nporpamMma 3aHATHI BHEYPOUHOI AeATEIbHOCTH IO (Gu3uke Dusnuka BOKPYI Hac npeaHa3HaYeHa ISl OpraHu3aIiH
BHEYPOUYHOU ACATEIHHOCTH 00yUaromuxcs /-9 KiiaccoB

BHeypouHast 1eaTenbHOCTh SBISIETCS COCTAaBHOM 4YacThi0 O0Opa3oBaTENBHOTO Ipoliecca W OTHOM M3 (opM OpraHM3ali CBOOOIHOTO BPEMEHH
obyuaromuxcs. B pamkax peanmuzannu @I'OC OOOBHeypouHas IesSTeNbHOCTh — 3TO 00pa3oBaTeNbHast AeSITeIbHOCTD, OCYyIIecTBIseMast B (opmax,
OTJIMYHBIX OT YPOYHOH CHUCTEMBI OOy4YeHHWs, W HaNpaBlICHHAs HA JOCTIKCHUE IUIAHHPYEMBIX PE3yJbTaTOB OCBOCHHS 00pa30BATEIBHBIX MPOTPAMM
OCHOBHOTO oOmiero oOpasoBanus. Peanmzanus paGoueil mporpamMmbl 3aHATHH BHEYPOUHOW JEATENBHOCTH MO (U3HKE
IKCTIEPUMEHTAX» CIOCOOCTBYET OOIEHHTEIUICKTYIbHOMY HAlPaBICHUIO PA3BUTHIO JTMYHOCTH 00ydaromuxcs 7-9 Kiaccos.

®usnyeckoe oOpa3oBaHHE B CHCTEME OOIIETO M CpPeJHEro oOpa3oBaHMS 3aHMMAET OJHO M3 BEIYIIMX MECT. SIBISACH (QyHAAMEHTOM HAaydHOTO
MHPOITIOHUMAaHUS, OHO CIIOCOOCTBYET (POPMHUPOBAHMIO 3HAHHK 00 OCHOBHBIX METOJAaX HAayYHOTO MO3HAHUS OKPYKAIOIIEro Mupa, pyHIaMEHTAIbHBIX
HAYYHBIX TEOPHI U 3aKOHOMEPHOCTEH, (POPMUPYET y yUAIIUXCS YMEHHUS UCCIIEIOBATh U OOBACHATH SBJICHUS IPUPOIBI U TEXHUKH .

Kak mxonbHBIN mpeamer, (usuka 007a1aeT OrPOMHBIM T'YMaHMTapHBIM IOTEHIMAJIOM, OHA AaKTHUBHO ()OPMHUPYET HHTEIUICKTyaJbHBIEC H
MHPOBO33PEHYECKHE KadecTBa JMYHOCTH. Jluddepennmanus mnpeamnonaraeT TaKyl0 OpraHM3aIlMI0 Ipolecca OOydeHHs, KOTOpas y4YHTHIBAET
WHAUBUIYaJIbHbIE

OCOOEHHOCTH YyYalluXcs, X CIIOCOOHOCTH W WHTEPECHI, JTUYHOCTHBIN ombIT. Juddepennmanus oOyueHus ¢Gu3MKe MO3BOJSET, C OJTHONH CTOPOHBI,
oOecrieunTh 0a30BYIO MOJTOTOBKY, C IPYrOil — YAOBJIETBOPUTH MOTPEOHOCTH KaXKIOTrO, KTO MPOSBISIET MHTEPEC M CIIOCOOHOCTU K IMpEeIMETy U
BBIXOJIUT 32 PAMKH M3Y4CHUS! PU3UKHU B IIKOJILHOM KypCe.

2. Hean kypca

Onwupasicb Ha MHIUBUAYyaJIbHbIE 00pa30BaTeNbHbIE 3aIPOCHl U CHOCOOHOCTH KaXI0Tro peOeHKa IPH pealu3aldd MporpaMMmbl BHEYPOUHOMH
nesTenbHOCTH 1o ¢u3uke "dusnka BOKpYT Hac " ) MOYKHO JIOCTUYb OCHOBHOW IIENTM - Pa3BUTh Yy OOYYaIOMIMXCSI CTPEMIIEHHE K
JanbHEeNIIeMy CaMOOIIPEIeIICHUI0, HHTEIIIEKTYaIbHOM, HAYYHOH U MPAKTUYECKON CaMOCTOSITEIbHOCTH, IO3HABATEIbHOM aKTUBHOCTH.

Jlannast mnporpaMma MO3BOJSET OOYy4YalOUIMMCS O3HAKOMHUTBCS C METOJMKOM OpraHu3allii M TPOBEAEHUS HKCIEPUMEHTaIbHO-
HCCIIEI0BATENLCKON IEITEIbHOCTH B COBPEMEHHOM Y4eOHOM Ipoliecce 1o (pU3uKe, 03HAKOMUTHCS CO MHOI'MMHU MHTEPECHBIMH BOIIPOCAaMU (PU3UKH Ha
JAHHOM dTare O0y4YeHMs, BBIXOJSAIIMMU 3a PaMKHM HIKOJIbHOM IMPOrpaMMbl, PacIIMPUTh LEIOCTHOE MPEJCTABIEHUE O NpoOiieMe JIaHHOM HayKwu.
DKcIepUMEHTaIbHAs JeSITeIbHOCTh OY/JIeT CHOCOOCTBOBATH PA3BUTHIO MBICIIUTENIBHBIX ONEpaLUil U 00IIeMYy HHTEIICKTYalbHOMY Pa3BUTHIO.

He menee BaxHBIM (PaKTOPOM pean3alliy JaHHOW MPOTPAMMBI SIBJISIETCS CTPEMIICHHE Pa3BHUTh Y yUaIIUXCs YMEHHE CaMOCTOSATEIBHO PadoTaTh,
IyMaTh, SKCIIEPUMEHTUPOBATh B YCIOBMSX IIKOJIBHOW J1a00paTOpUH, a TaKkKe COBEPLICHCTBOBATh HABBIKM apryMEHTALMU COOCTBEHHOW MO3MLIUU 10
onpeaenéHHpiM BompocaMm. CopepxaHHE TPOrpaMMbl COOTBETCTBYET IO3HABATEJIbHBIM BO3MOXHOCTSAM IIKOJBHUKOB U MPEAOCTABISIET UM
BO3MOXHOCTb pabOTaTh Ha YPOBHE MOBBIIIEHHBIX TpeOOBaHMM, pa3BuBas yueOHyto MotuBanuoo.  Coaep)kaHue 3aHATHIH BHEYPOUHOU NESTEIbHOCTH
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IpEeJCTaBIsieT coOON BBEIEHUE B MHUP OSKCIEPUMEHTAIbHON (U3MKHU, B KOTOPOM YydHallluecs CTaHyT HCCIIEIOBATENsIMU W HaydaTbCs MO3HABaTh
OKPY’KaIOIIMHA MX MUpP, TO €CTh OCBOST OCHOBHBIE METO/bl HAyYHOIO MO3HaHMs. B ycioBusx peanusanuu oOpazoBaTeIbHOM MPOrpaMMbl IIUPOKO
UCIIOJIB3YIOTCS METO/bI Y4EOHOT'0, UCCIIEeI0BATEIbCKOr0, MPOOIEMHOr0 dKcIepuMenTa. PeOEHOK B mpoliecce MO3HAHUA, MpUOOpeTasi YyBCTBEHHbBIN
(penomeHOMIOrNUECKUI) OMBIT, MEPEKUBAET MOIYUYEHHbIC OLIYIIEHUS M BIEYATICHUS. DTU MNEpeXHBaHUSA MPOOYXKIAIOT M MOOYXIAIT IMpoLEece
mpinuieHus. Crnennduyeckas ¢popMa OpraHU3alMy MO3BOJISIET YYAUIUMCSI 03HAKOMUTBCS CO MHOTMMHU MHTEPECHBIMU BOMpocamMu (pU3MKK Ha TaHHOM
3Tarne 00y4eHus1, BBIXOISAIIMMHE 32 PAMKH LIIKOJILHON MPOrpaMMBl, PACIIMPHUTH LIEIOCTHOE MPECTAaBICHHE O MpodiieMe TaHHON HayKu. [leTn momy4aroT
poQecCHOHaIbHbIE HABBIKM, KOTOPBIE CIIOCOOCTBYIOT JalbHENIIIEN COLMAIbHON alaNTalliu B OOLIECTBE.

Ienvio porpaMMBbI 3aHITHI BHCYPOUHOU JCSITEILHOCTH 1O Pu3nke «Du3nka B 3aa9ax ¥ SKCIIEPUMEHTAX) SIBIISTFOTCS:

pa3BUTHUE y yYalIUXCs [M03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B MpoIlecce PelIeHrs MPaKTHUYEeCKUX 3aau
U CaMOCTOSITENTLHOTO MPUOOPETEHUS HOBBIX 3HAHUM;

bopMHpOBaHHE W pa3BUTHE Y YYaAIIUXCS KITIOUEBBIX KOMIIETEHIIMA — Y4eOHO — TO3HABaTeIbHBIX, WH(POPMAIMOHHO-KOMMYHHKATHBHBIX,
COIIMAJIbHBIX, M KaK CIEJCTBUE - KOMIIETEHUIUNA TUYHOCTHOTO CAMOCOBEPILIEHCTBOBAHUS;

dbopMupoBaHUE IPEIMETHBIX U METAIIPEIMETHBIX PE3y/IbTaTOB O0yUEHUSs, YHUBEPCAbHBIX Y4eOHBIX ACHCTBUM.

BOCIIHTAHUE TBOPYECKON JUYHOCTH, CIOCOOHON K OCBOEHHIO NEpPEOBBIX TEXHOJIOTHHW M CO3JaHHIO0 CBOMX COOCTBEHHBIX pPa3palbOTOK, K
BBIJIBUKEHUIO HOBBIX MJIEW U MPOEKTOB;

peanm3ans 1eATeTPHOCTHOTO MOIX0/1a K MIPEIMETHOMY OOYUCHHUIO HA 3aHATUAX BHEYPOUHOU JEATSILHOCTH 10 (PU3UKE.

OCOOEHHOCTBIO BHEYPOYHOM JEATENILHOCTH MO (HU3UKE B paMKaxX KpPYKKOBOW pPabOThHI SBISETCS TO, YTO OHA HAaNpaBlieHa Ha JIOCTHUXKEHUE
00yJaromuMucs B OOJIbIIEH CTENCHN JIMYHOCTHBIX U METAIPEAMETHBIX PE3yIbTaTOB.

3. 3axauum Kypca

Jns peanuzanuu 1eneit Kypca Tpedyercs pelieHue KOHKPETHBIX MpakTUYecKuX 3a7ad. OCHOBHbIE3a/1a4ull BHEYPOUHOU JESATEIbHOCTH MO (PU3UKHU:

BBISIBIICHHE MHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BOZMOXKHOCTEH YUYaIIMXCsl K Pa3TUYHBIMBHIIAM JIESTEIBHOCTH;

(dbopMupOBaHUE MPEICTABICHUS O SBJICHUIX U 3aKOHAX OKPY’KAIOLIET0 MHPA, C KOTOPHIMUILKOIbHUKHU CTAJIKUBAIOTCS B TOBCEAHEBHON KU3HU;
(bopMHpOBaHUE MPEICTABIECHHUS O HAYYHOM METO/I€ MTO3HAHMS;

pa3BUTHE UHTEPECA K UCCIIEN0BATENBCKON NEATEIbHOCTH;

pa3BUTHE OIBITAa TBOPUECKON IEATEIILHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE HABBIKOB OPraHU3aLMU HAYYHOTO TPY/1a, pabOThI CO CIOBAPSIMHU U SHIMKIIONEIUSIMU;

CO3/1aHKE YCIIOBHUH IS peajau3alii BO BHEYPOUHOE BpeMs MPUOOPETEHHBIX YHUBEPCAIbHBIXYUEOHBIX IEHCTBUN B YPOUHOE BpEMS;

pa3BUTHE ombiTa  He(OPMATBLHOTO  OOLICHHS, B3aMMOJACHCTBHS, COTpyIHMYeCcTBAa; U pacumpeHHe paMOK OOIIECHHUS C COLUYMOM.
(dbopMupOBaHNE HABBIKOB MOCTPOEHUS (GPU3NYECKUX MOJENIEH U ONpeIeTIeHHs TPaHUIl UX TPUMEHUMOCTH.

COBEPILEHCTBOBAaHME YMEHUH NPUMEHATh 3HAHUA MO (U3UKE AT OOBSCHEHMs SIBICHUH NPHPOJIbI, CBOMCTB BEIECTBA, PELICHUA (PU3NYECKUX
3aa4, CaMOCTOSITENIHOIO NpUOOpPETEeHUs] M OLIGHKM HOBOW HHPOpMaLUU (U3UUYECKOTO COAEPIKAaHUsS, MCHOJIb30BAaHUS COBPEMEHHBIX
UH(POPMAIIMOHHBIX

TEXHOJIOTHM;

HCIIOJIb30BaHUC HpI/I06p€TéHHBIX 3HAHUU U YMGHI/Iﬁ AJid PCIICHUA MPAKTUUYCCKHX, )KU3HCHHBIX3a/1a4,



e BKIIOYCHHE YYAIIUXCS B PA3HOOOPAZHYIO IEATENBHOCTh: TEOPETHUECKYIO, TPAKTUYECKYIO,aHATMTHUECKYI0, TOUCKOBYIO;
e BbIpabOTKa TMOKUX YMEHMI EepEHOCUTh 3HAHUs U HABBIKW HAa HOBBIE (POPMBI yueOHOI padoThI;

® PA3BUTHUC COO6paSI/ITCJ'IBHOCTI/I nu 6BICTpOTBI pPE€aKnuu npu pEIICHUKU HOBBIX pa3J'II/ILIHI)IX(bI/ISI/I‘IeCKI/IX 3ajJa4, CBA3aHHBIX C HpaKTHHGCKOﬁ
ACATCIIBHOCTBIO.

4. Metoabl 00y4eHusi U (POPMBbI OPraHU3ALMNH /IeSITEILHOCTH 00y4a0IIUXCS

Peanuzanus nmporpamMmbl BHEYpOUHOU JiesaTebHOCTH «Du3KKa B 3a/1a4ax M HKCIEPUMEHTax» MPEIoIaraeT HHAUBUIYAIbHYIO U TPYHIOBYIO
paboTy 00ydaroIMXcCs, IUIAHUPOBAHUE U IPOBEACHUE HCCIIEI0BATEILCKOIO SKCIIEPUMEHTA, CaMOCTOSITENIbHBI COOp JaHHBIX JJS pPELIEHUS
MPAKTUYECKHUX 3aJay, aHaju3 M OIEHKY MOJyYeHHBIX pEe3yNbTaTOB, U3TOTOBICHHE MOCOOMI U mojenei. [IporpamMma mpeaycMaTpuBaeT HE TOJIBKO
oOyuJarolue 1 pa3BUBAIOIINE IENH, e peain3aius CIIOCOOCTBYET BOCIIMTAHUIO TBOPUYECKOW JTUYHOCTH C aKTUBHOW KU3HEHHOW MO3UIMeH. Bricokux
pe3yabTaTOB MOTYT JIOCTUYb B JIAHHOM CJIy4ae HE TOJBKO YUYEHHMKHU C XOPOLIEH HIKOJIbHOW YCIEBAEMOCThIO, HO U BCE LEIEYCTPEMIIEHHBIE AKTUBHBIE
pebsiTa, yxe caenaBiire cBoi MpodeCCUOHATBHBIN BEIOOD.

OOGyueHue ocymiecTBiseTcs npu noanepxke LlenTpa oOpa3oBaHus eCTECTBEHHO-HAYYHON HampaBieHHOCTH «Touka pocTay, KOTOPHIN co3aaH
JUIS Pa3BUTUS Yy OOYy4alOUIMXCS E€CTECTBEHHO-HAYYHOW, MaTeMaTh4yeckoil, MH(POPMAIMOHHON TIpaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO H
KpCAaTUBHOTO MBIIJICHHA, COBCPIICHCTBOBAHUS HABBIKOB eCTeCTBeHHO-HaquOﬁ HAIpaBJICHHOCTH, a4 TAKXKC IJIA HpﬁKTH‘ICCKOﬁ OTpaGOTKI/I yqe6H0ro
MaTepuaia 1no yueoHomy npeamery « Ouznukay.

5. [llianupyemble pe3yJbTAThI
JlocTukeHne MiIaHupPyEMBbIX Pe3yIbTaTOB B OCHOBHOM IIKOJIE MPOMCXOAUT B KOMILJIEKCE UCIIOJIb30BAHUS YETHIPEX MEXAUCIUIIMHAPHBIX YUEOHBIX
nporpamMm («®opMupoBaHHe YHUBEpPCANbHBIX Y4eOHbIX AedcTBHil», «DPopmupoBanue MKT-kommereHTHOCTH OO0ydarommuxcs», «OCHOBBI yueOHO-
HCCIJIEIOBATENBCKON U POEKTHOM J1eATeNbHOCTHY, «OCHOBBI CMBICJIOBOIO YTEHUS U PaOOTHI C TEKCTOM» M YYEOHBIX MPOrpaMM IO BCEM MpEAMETaM, B
TOoM yHcie 1o gusnke. [locne u3ydeHus NporpaMMbl BHEYPOUHOH J1esTeNbHOCTH «DH3KKa B 33ja4ax U 3KCIIEPUMEHTax» 00yJaroImuecs:

® CHUCTEMATU3SUPYIOT TCOPETHUYCCKHUE 3HAHUA W YMCHHA IO PCIICHHUIO CTAHAAPTHBIX, HCCTAHAAPTHBLIX, TCXHHUYCCKUX W OJIMMIIMAJHBIX 3aaad
Pa3IMIHBIMU METOJaMU;

e BbIPAOOTAIOT UHAMBUAYAIBHBIA CTUIIb PeIICHHs (PU3NYECKHX 3a/1a4.

¢ COBCPHICHCTBYIOT YMCHUS Ha MPAKTHKE I1OJIB30BATHCA HpI/I60paMI/I, MMPpOBOAUTL U3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCJIIMYMH (OHpCI[CJ'IHTL LOCHY ACJICHUA,
CHHUMATh IIOKa3aHHA, CO6HIOI[aTB IpaBujia TCXHUKU 6630HaCHOCTI/I);

e Haydarcs MOJIb30BaThCA MPUOOPAMU, C KOTOPHIMHU HE CTAJIKHUBAIOTCS Ha ypOKaxX (PH3UKU B OCHOBHOM IIKOJIE;
e pa3paboTarOT ¥ CKOHCTPYHPYIOT MIPUOOPHI M MOJIEIH JIJIs TTOCHIeNyIoel paboThl B KaOMHETE (PU3UKH.

® COBEpIIECHCTBYIOT HaBBIKM MUCHbMEHHOW M YCTHOW pedM B IPOLECCE HAMMCAHMS HCCIEeNOBATENbCKUX pabOT, MHCTPYKLUH K BBITOJHEHHBIM
MOJIENISIM U TpHOOpam, MPH BBICTYIUICHUSX HAa HAYYHO — MMPAKTUUECKUX KOH(PEPEHIMIX pa3IuyHbIX YPOBHEH.

e ompeneNiT AajbHEHIee HaNpaBICHHE Pa3BUTUS CBOMX CIOCOOHOCTEH, cdepy HAaydHBIX MHTEPECOB, ONPEACIATCS C BHIOOPOM JanbHEHIIEero
00pa3oBaTeNFHOI0 MapuIpyTa, JaibHeiero npoduis o0y4eHus B CTapiieil KoJe.

Ilpeomemmnvimu pezynromamamu nporpaMMbl BHEYPOUHOH J1€ATEIbHOCTH SIBIISIOTCS:

YMEHHE TMOJIb30BaThCd METOJaMH HAay4YHOTO TIO3HAHMS, TPOBOAMUTH HAONIOJEHUS, IJIAHHPOBATh U MPOBOIUTH HKCIEPUMEHTHI, 00pabaThIBaTh
pe3yJIbTaThl K3MEPEHUM;



el N S

HAYYUTHCS MOJIB30BATHCS M3MEPHUTENbHBIMU NpuOopamu (BEChl, JMHAMOMETP, TEPMOMETP), COOMPATh HECIOKHbIE SKCIIEPUMEHTANIbHBIE YCTAHOBKHU
JUIS IIPOBEJICHUS ITPOCTEUILINX OIBITOB;

pa3sBUTHE JIEMEHTOB TEOPETUYECKOI0 MBILIUIEHHS Ha OCHOBE ()OPMHUPOBAHMS YMEHHUH ycTaHaBIMBaTh (akThl, BBIACIATH IJIaBHOE B M3y4aeMOM
SIBICHUH, BBIABIATH NMPUUUHHO-CIICACTBEHHBIC CBA3M MEX]Y BEIMYMHAMHU, KOTOPBHIE €r0 XapaKTEpU3YIOT, BBIIBUTATh T'MIIOTE3bI, (HOPMYIUPOBATH
BBIBOJIBI;

pa3BUTHE KOMMYHHMKATHBHBIX YMEHMM: IOKIAJbIBaTh O PE3yJIbTaTax JKCIEPUMEHTA, KPaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, HCIIOJIIB30BaTh
CHPABOYHYIO JIUTEPATYPY U APYTHE UCTOYHUKH HH(POPMALIHH.

Memanpeomemnvimu pe3ynbmamamu IPOrpaMMbl BHEYPOUHO e TEILHOCTH SIBIISIFOTCS:

OBJIa/ICHUE HABBIKAMU CAMOCTOSTEIILHOTO MPHOOPETEHUSI HOBBIX 3HAHUN, OPTaHU3aMH YUeOHOU J1eTeIbHOCTH, IOCTAHOBKY IieJieH, MIIaHUPOBAHUS,
CaMOKOHTPOJISl U OLIEHKHU PE3yJIbTaTOB CBOEH AEATENIbHOCTH, YMEHUAMU MPEABUIETh BOZMOKHBIE PE3yJIbTaThl CBOUX JACHCTBUIL;

npuoOpeTeHNe OIbITa CaMOCTOATENBHOIO IIOMCKAa aHalnW3a M 0TOOpa MH(GOpPMAIMM C MCIOJb30BAaHHMEM pa3IMYHBIX HMCTOYHHUKOB M HOBBIX
UH(POPMALMOHHBIX TEXHOJIOTUHN JIJIS1 pEIICHUSIKCIIEPUMEHTAIBHBIX 33/1a4;

dopMupoBaHHEe yMEHHH paboTaTh B TPYMIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX pOJIEH, MPEACTaBIsATh M OTCTaMBaThb CBOU B3IJISABI U
yOexaeHUsl, BECTU TUCKYCCHIO;

OBJIaJICHUC SKCTICPUMCHTAJIbHBIMU METOJJAMH PCHICHUA 3a1a4.

Juunocmuvimu pe3yiomamamu NporpamMmabl BHCypO‘IHOI\/JI JACATCIIBHOCTH ABJIAIOTCA:
C(l)OpMPIpOBaHHOCTI) IIO3HAaBAaTCIbHBIX HHTCPECCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH ydamuxcs;
CaMOCTOATCIIbHOCTDL B HpI/I06peTeHI/II/I HOBBIX 3HAHUH U MMPaAKTUYCCKUX YMCHHﬁ;
HpI/IO6peTCHI/IC YMCHUA CTaBUTD IIEPEC] €000l MO3HABATEIIHLHEIC OCJIW, BRIABUIaTh TUIIOTC3bI, OKA3bIBATh CO6CTB€HHYIO TOYKY 3pCHUA;
HpI/IO6peTeHI/Ie MOJOXKHUTCIBbHOI'O SMOIIMOHAJIbHOI'O OTHOIICHHUA K oxpymammeﬁ mpupoaec u CaMomMy ce0e KakK 4acTH mpupoabl.

6. Crioco0bl OLIEHKHU YPOBHS J0CTUKEHHUS 00yYAIOIIUXCS

KadgectBO IMOATOTOBJICHHOCTHU YUalllUXCsA OMMPEACTIACTCA KAQ4€CTBOM BBIIIOJIHCHHBIX UMU pa60T. KpI/ITepI/IeM OLICHKHU B JaHHOM CJIy4ac ABJISACTCA

CTCTICHb OBJIAJICHUSI HAaBBIKAMH PabOThI, CAMOCTOSITENILHOCTh M 3aKOHYEHHOCTHh PabOThI, TIIATEIBHOCTh SKCIIEPUMEHTA, HAYYHOCTh MPEIaraeMoro
perieHus: mpoOieMbl, BHCITHUN BUJ M KA4eCTBO pabOThl mpuOOpa MM MOJENH, COOTBETCTBHE HCCIICIOBATEIHLCKON pabOThl TpeOyeMbIM HOpMaM M
npaBuiIaM opopMIIeHHUS.

HOOH.IpHTCJ'IBHOfI (I)OpMOfI OICHKHU Tpyda YUalluxcCsa ABJIICTCA ACMOHCTpalUA pa60T, BBIIIOJIHCHHBIX YyYalllUMUCA W BBICTYIUICHUC C

pe3yiabTaTaMu I/ICCJ'ICHOBaHI/Iﬁ nepea pas3jndHbIMHA  ayJUTOPHUAMU (B KjIacCe, B CTapmux ¢HW MIaJIIUX KJIacCax, YUYUTCIIIMHU, I€JaroraMmu
JAOIIOJIHUTCIIBHOT'O O6p&30BaHI/I$I) BHYTPH HMIKOJIBI.

Pabora ¢ yueOHBIM MaTepuasoM pa3sHOOOPa3HbIX (OPM AAeT BOZMOXKHOCTh KaKJOMY HX YYalIUXCs MPOSBUTH CBOM CIOCOOHOCTH (B 001acTH

CUCTeMATH3allMd TCOPSTHUSCKUX 3HAHWMA, B OOJIACTH PENICHHWS CTaHJAPTHBIX 3a/ad, B O00JAacTH pENICHHs] HECTaHJAPTHBIX 3ajJad, B 001acTh
UCCIIEIOBATENbCKON paboThl U T.1.). CUTyalluu ycriexa, CO3/aloIIue MOJI0XKUTEIbHYI0 MOTUBAIMIO K JEATENbHOCTH, SIBISIIOTCS BaKHBIM (DakTOpoM
Pa3BUTHS TBOPUECKUX U MMO3HABATEIIBHBIX CIOCOOHOCTEH yUaruxcs.



TemaTrnueckoe miannuposanme (1 200 odyuenus)

7 ki1ace
HaunmenoBan Copep:xanne Koa-Bo ®opma Hcnosn3oBanue Hara
ue pazjiena 4acoB 3aHATHS 000opy10BaHUsI
«Touxka pocra»
BBogHoe 3ansTHE. 1 Oecena OsnakomiieHue ¢ udpoBoit
HHCTpyKTaX MO TEXHUKE nmabopatopueit "Touka pocta"
0e30macHOCTH. (meMoHCTpanys TEXHOJIOTUH
U3MEpPEHUS)
I. lTepBoHayajbHbIE CBEJIEHUA O CTPOEHUM BellecTBa
OkcnepuMenTanbHas pabora Ne 1 9KCIIEPUMEHT Jluneiika, JeHTa MepHasi,
1 «Ompenenenue NeHbI JeICHUS M3MEPUTEIbHBIN HUIMHID,
Pas3IM4HBIX IPHOOPOBY. TEPMOMETP, NATUYUK
TeMIIEepaTyphl
OkcnepuMenTanbHas paborta Ne 2 1 9KCHEPUMEHT Habop reomerpuueckux Ten
«OnpezeneHre reOMeTpUIECKUX
pa3sMepoB Tem».
[pakTuueckas padora Ne 1 1 MpaKTHIecKas
«UW3roroBneHrne N3MEPUTEILHOTO pabora
LUTHHIPA
OkcnepuMeHTanbHas padota Ne 3 1 SKCIIEPUMEHT
«M3Mepenue TemmepaTypsl Tem»
OkcnepuMenTanbHas pabora Ne 4 1 3KCIIEPUMEHT
«M3MepeHune pazmMepoB MallbIx
TEI».
DKcniepuMeHTaIbHas paboTta Ne 5 1 AKCIIEPUMEHT
((I/ISMepeHI/Ie TOJIIINHBI JINCTA
Oymarm»
I1. B3aumopneiicTBue TeJ
OkcniepuMenTanbHast pabora Ne 6 1 SKCIIEPUMEHT

«3mepeHue cKOpoCTH JIBUXKEHUS
TEeI.




Pemenne 3aav Ha TEMY <(CKOpOCTB
PaBHOMEPHOI'O ABUKCHUS

PCHICHUC 3a4a4

10 DKcIepuMeHTa bHAS JKCIIEPUMEHT AJIEKTPOHHBIE BECHI
pabora Ne7 «M3mepenue
Macchl | Karid BOIBD».

1 OkcnepuMenTanbHas paborta Ne 8 9KCHEPUMEHT Jluneiika, TeHTa MEpHas,
«I/I3MepCHI/I€ MJIOTHOCTH KYCKa I/I3MepI/ITe.HI>HBII71 HUIMHAP,
caxapa» 3JIEKTPOHHBIE BECHI

12 DKcniepuMeHTallbHasg  paboTa 9KCIIEPUMEHT Jluneiika, 1eHTa MEpHAas,

Ne 9 «M3mepeHune MIOTHOCTH U3MEPUTEIILHBIN IHJIUHAD,
XO3SIICTBEHHOTO MBLITa. JJIEKTPOHHBIE BECHI

13 Pemenwue 3amau Ha TeMy «I1IOTHOCTB pelIeHne 3a1a4y
BEII[ECTBAY.

14 DxkcniepuMeHTanbHast pabota Ne SKCIEPUMEHT
10 «MccaenoBanme 3aBUCUMOCTH
CHUJTBI TSDKECTH OT MAaccChl Tella.

15 OkcnepumenTanbHas padora Ne 11 SKCIIEPUMEHT
«Omnpenenenue Maccol U Beca
BO3/yXa B KOMHATE»

16 OkcniepuMmenTanbHas pabora Ne 12 3KCIIEPUMEHT [lItaTuB, peryar, JuHeiKa,
«Cnoxenue CHUJI, HAIIpaBJICHHBIX I10 JIBa OJMHAKOBBIX T'py3a, IBa
OJTHOM MIPSIMOIA». 0JI0Ka, HUTh HEpaCTsHKUMas,

JMHENHKa U3MEPUTEIbHAS,
JTMHAMOMETP

17 OKcrnepuMeHTanbHas paboTta 3KCIEPUMEHT [ItaTuB ¢ kpenexom, HaGOP
No 13 «3mepenue IPYXKH, HA0Op
JKECTKOCTHU MPYKUHBDY Tpy30B, TUHEWKA, JHHAMOMETP

18 OkcrnepuMeHTadbHas pabora Ne SKCIIEPUMEHT JlepeBsiHHBII OPYCOK,

14 «M3mepenne koddduIreHTa Ha0op TPy30B,
CHJIBI TPCHHUSI CKOJTEIKEHUS). MEXaHUJIeCKas
CKaMBbsl,
JTUHAMOMET]
19 Pemenue 3amau Ha Temy «Cuia

TPEHHD.

PEeIICHUC 3a1a4

II1.laBaenne. /laBieHue :KuaKocTeil 1 ra3oB




20

DKkcniepuMeHTaIbHas padora Ne 15
«HccnenoBanue 3aBUCUMOCTH
JIABJICHUSI OT TUTOIIATU TOBEPXHOCTH

OKCIEPUMEHT

21

OxcniepumenTanbHast padora Ne 16
«OmnpeneneHne naBIeHUS
MUITHHIPHYECKOTO Tenay. Kak Mbl
BUINM?

IKCIIEPUMEHT

22

OxcniepuMeHTanbHast pabota Ne
17 «Berancnenme cumisl, ¢
KOTOpOit atMocepa JaBUT Ha
MOBEPXHOCTH cTosay. [louemy
MUP pa3HOLIBETHBIN.

IKCIEPUMEHT

23

OkcnepumenTanbHas pabora Ne 18
«OnpezneneHre Macchl Tena,
IUIABAIOIIETO B BOJAEY.

OKCIICPUMCHT

24

OxkcniepumenTanbHast padora Ne 19
«OnpezeneHye MIOTHOCTH TBEPAOIO
Tenay.

OKCIICPUMCHT

JIunelika, 1eHTa MepHasi,
M3MEPUTETHHBIN AITHHAD,
AJICKTPOHHBIE BECHI

25

Pemnrenne kauecTBEHHBIX 3a7a4 Ha
TEMY «IInaBanue Tem».

PEIICHUC 3a1a4

26

OkcnepuMenTanbHas pabora Ne 20
«3ydeHne ycioBHH MJIaBaHUs
TEI».

OKCIICPUMCHT

JluHaMoMeTp, MITaTHB
YHHUBEPCAIBHBI i, MEPHBIN
HUTHHIP

(mensypka), Tpy3
HWIHHIPUYECKUHN U3
CITCIIMAIFHOTO IIJIaCTHKA,
HUTh, TIOBApPECHHAS COJIb,
MaJiouKa Jijist
TepeMeIIBaHUS

IV. PaGora u MOIIHOCTH. DHepPrus

27

OkcnepumenTanbHas pabora Ne 21
«Boruncnenue padoTHl,
COBEPILICHHOM MIKOJIbHUKOM IPH
noaseMe ¢ 1 Ha 2 stax»

OKCIICPUMCHT

28

DKcnepruMeHTanbHas paborta Ne 22
«Brpraucnenue MOIITHOCTH

9KCIIEPUMEHT




pa3BUBaEMO MIKOIFHUKOM IIPH
noabeMe ¢ 1 Ha 3 pTax»
29 DkcnepuMeHTaabHast padbora Ne 23 1 9KCIIEPUMEHT [ToBHKHBIN U HETTOABHIKHBIN
«OrpeiesieHre BBIMTPHIIIA B CHIIE, 0710k, Ha0OP TPY30B, HUTD,
KOTOPBIA NAaCT HOABMXHBIN 1 JIMHAMOMETD, ITATUB, TUHEWKA
HETIOJIBM)KHBIN OJIOK».
30 Pemenue 3amau Ha Temy «Pabora. 1 peuieHue 3a1a4
MomHocTbY.
31 DKcnepuMeHTalbHas padbota Ne 24 1 SKCIIEPUMEHT [lITaTuB, MexaHuueckas
«Brraucnenue KIIJ] naknonnoi CKaMbs, OPYCOK ¢ KPIOUKOM,
HITIOCKOCTH. TMuHEelKa, Habop TPY30B,
TUHAMOMET]
32 OkcnepumenTanbHas pabora Ne 25 1 9KCTIEPUMEHT
«/3mMepenne KUHETUYECKOU
SHEPTUH TeIa»
33 Penrenue 3aja4 Ha TeMy 1 pelieHue 3a1a4
«Kunetngeckas sHepTus».
34 HToroBulii KOHTPOJIL 3HAHMIA. 1 JMIaKTHYECKOE
3a/laHne
Hmozo 34
TemaTnueckoe mJIaHUpoBaHue (2 200 o0yuenus)
8 KJ1acce
HaunmeHnoBan Copnep:xanue Koa-Bo ®opma Hcnonb3oBanue Hdara
ue pasjesa 4acoB 3AHATHS odopynoBaHus
«Touka pocta»
I. ®uszuyeckuii MeTO] U3yUYEHUS MPUPOABI: TEOPETHUECKUI U IKCTIEPUMEHTAIbHBIN
1 Broanoe 3anatue. MHCTpYKTaX 110 1 Oecena O3znrakomiteHHe ¢ ITUGPOBOH
TexHuke Oe3zonacHocTu. Ha 6aze naboparopueii "Touka pocra"
Hentpa "Touka Pocra"




DKcnepuMeHTanbHas paboTta Ne
1 «OnpeneneHue UEHBI JEICHUS
pUOOPOB, CHATHE MTOKA3aHUIN

9KCIIEPUMEHT

JIluneiika, neHTa MepHasl,
M3MEPUTENbHBIN IHIIUH/DP,
TEPMOMETP, TATYUK
TEMIIEPaTyph

Onpenenenne NOrpemHocTen
u3MepeHus. Penene kauecTBeHHBIX
3amad.

peHICHUC 3a0a4

II. TenyioBLIE ABJEHHUA M METOALI HX HCCJIEOBAHUSA

Omnpenenenue yIMHEHUs Tela B
Ipolecce N3MEHEHHUS TeMIIepaTyphl
Ha 6a3e Llentpa "Touka Pocra"

OIIBIT -
HCCIICIOBAHNC

JlaGopaTopHBIif TEpMOMETD,
JIATYVK TEMIIepaTyphl

Pemenne 3aav Ha OIIPEACIICHUC
KOJIMYCCTBA TCIIOTHI.

PCHICHUC 3a4a4

[TpuMeHeHue TEemI0BOro PacIIupeHHs
JUISS  PErUCTpalldd  TEMIIEPATypBhI.
Anann3 u 0000ILIeHHE BO3MOXKHBIX
BapHaHTOB KOHCTPYKIIUH.

MMPE3CHTAUA

OkcniepuMeHTanbHast padbora Ne 2
«HccnenoBanue npoueccoB
TUTaBJICHUS M OTBepieBaHus. Ha Oaze
Hentpa "Touka Pocta"

OKCIICPUMCHT

JaTtuuk TemnepaTypsl,
KaJIOPUMETP, COCY]I C
TarOIIUM

JIbJIOM, COCY/I C BOJIOM,
3JICKTPOHHEIE BECHI.

[IpakTnueckas padora Ne 1
«M3ydeHne CTpOeHUs KPUCTAIIIOB, UX
BBIPAILIUBAHHE.

HpaKTHYeCKast
pabota

N3yueHue ycTpoHCTBa TEIIOBBIX
JIBUTaTEIICH.

JICKIIUA

10

[Mpubops! 11t U3MEpeHHs
BJIaYKHOCTH.

OxcniepumenTanbHast pabota Ne 3
«OnpezeneHye BIaXKHOCTU BO31yXa B

9KCIIEPUMEHT

JlaTurk TemMneparypsl,
TEPMOMETP, MapJsl, COCY, C
BOJOU




kabnHeTax mKkoias» Ha 6a3e Llenrpa
"Touka Pocra"

11 Pemenne kauecTBEHHBIX 3aJad Ha pelieHue 3aaa4y
onpenenenne  KIIZI  temnosoro
JIBUTATEIS.
https://uchitel.pro/3anaunna-kmmi-
TEIJIOBBIXJIBUTaTEIICH/
II1. DyexTpryeckue siBJEHUSI H METOAbI HX MCCJIEI0BAHMSA
12 [IpakTudeckas padbota MpaKTHYecKas JlaTuuk HanpsKeHws,
Neo 2 «Onpenencaue pabora BOJIGTMETP JABYXIIPEAEIbHBIN,
YACIBHOTO HWCTOYHHUK IIUTAHUS, KOMILJICKT
CONPOTHBJICHHA IPOBOJIOB, PE3UCTOPHI , KIFOY
pa3IMYHBIX
MIPOBOTHUKOBY.
13 3akoH OMa 715 y4acTKa LEenH. peleHue 3aaa4y
Pewenue 3anau.
14 VccnenoBanne n HCHOJIB30BaHNE HaOmoIeHue
CBOMCTB 3JIEKTPUUECKUX
KOH/IEHCAaTOPOB.
15 Pemenue 3ama4 Ha 3aBUCMMOCTh pelieHue 3a1a4y
COTPOTUBIIEHNSI IPOBOAHHUKOB OT
TEMIIEPATYPHI.
16 [Ipaktnueckas padora Ne 3 «Pacuer IIpaKTUYECKas JlaTuuk TOKa, AaTYUK
HOTpe6JI$IeMOI71 OJICKTPOSHEPT U pa60Ta HaMpsDKEHUS, aMIICpMETP
COOCTBEHHOT'O JI0May. JIBYXIIPE/ICITbHBII, BOIBTMETP
Ha 6a3e LlenTpa "Touka PocTa" JIBYXIIpE/IeNbHbIH, JTaMIIouKa,
WCTOYHHUK MUTAHUS, KOMIUIEKT
IIPOBOJIOB, KIIIOY
17 Pacuer KIIJ] anexTpuuecknx peleHue 3aga4y
YCTPOMCTB.
18 Pemenue 3amau Ha 3akoH J[xoysns - pelieHue 3aaa4y
Jlenna.
19 Pemienne kauecTBEHHBIX 3a7ad. peluieHue 3a1a4
IV. DyekTpoMarHuTHbIE SIBJEHUS
20 [Homyuenne u pukcupoBaHHOE Hemonctpanus «M3mepenne

TIpaKTHYEeCKast



https://uchitel.pro/%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%B4%C3%90%C2%B0%C3%91%E2%80%A1%C3%90%C2%B8-%C3%90%C2%BD%C3%90%C2%B0-%C3%90%C2%BA%C3%90%C2%BF%C3%90%C2%B4-%C3%91%E2%80%9A%C3%90%C2%B5%C3%90%C2%BF%C3%90
https://uchitel.pro/%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%B4%C3%90%C2%B0%C3%91%E2%80%A1%C3%90%C2%B8-%C3%90%C2%BD%C3%90%C2%B0-%C3%90%C2%BA%C3%90%C2%BF%C3%90%C2%B4-%C3%91%E2%80%9A%C3%90%C2%B5%C3%90%C2%BF%C3%90

H300paKEHNUE MATHUTHBIX TIOJICH. pabora MarHUTHOTO TOJIsl BOKPYT
MIPOBOJIHUKA C TOKOMY. JaTYUK
MarHUTHOTO ITOJISA, JIBA IITATUBA,
KOMITJICKT MPOBOJIOB, HCTOYHHK
TOKa, KITF0Y
21 W3ydeHne cBOWCTB 3JIEKTPOMAarHuTa. 1 HabroneHue
22 W3ydeHne MOJeNH DIIEKTPOABUTATEIS. 1 JICKITUS, IEM. SKCIIEPUMEHT
23 DKCKypCHSL. 1 becena
24 Pemenne kauyecTBeHHBIX 3a/1a4. 1 pelnieHue 3aaa4y
V. Onruka
25 W3ydeHune 3aKk0OHOB OTpaKECHUSI. Jlekrus
26 DKcnepuMeHTalIbHas paboTa Ne 4 1 SKCIICPUMEHT OcBeTHTEh C ICTOYHUKOM
«Habnronenue oTpaxkeHus u cBera Ha 3,5 B, ucrounuk
MPETOMIICHHS CBETaY. MUTAHHS, KOMIUIEKT IPOBOJIOB,
Ha 6a3e LlenTpa "Touka Pocra" meneBas nuadparma,
MOJYLMINHIP, TUIAHIIET Ha
TUTOTHOM JIHCTE C KPYTOBBIM
TPAHCTIOPTUPOM
27 OkcnepuMeHTanbHas pabora Ne 5 1 AKCIIEPUMEHT OcBeTuTenh C HCTOYHIUKOM
«300paxkeHus B TMH3AX. cBera Ha 3,5 B, HCTOUHHK
Ha 6a3e Llentpa "Touka Pocra" MUTAaHUS, KOMILIEKT
MIPOBOJIOB, IieNieBas quadparma,
3KpaH CTaJlbHOM,
HAIPaBIISIONIAS C
HM3MEPUTEIHLHOMN IIKaJOM,
cOOUpAFOIIUE JINH3HI,
28 DKcrnepuMeHTaabHast padora Ne 6 1 9KCIIEPUMEHT
«Ompenenenne riIaBHOTO
(hOKYCHOTO PaCCTOSTHUS M ONITUYCCKON
CHITBI JIMH3bD».
29 DkcnepuMeHTansHas pabota Ne 7 1 9KCTIEPUMEHT
«Habnronenne nHTEpPEpEHITIH U
JTUQPaKIVH CBETA.
30 Pemienue 3agau Ha penioMIIcHUE 1 pelieHue 3a1au
cBeTa.
31 DkcnepuMeHTaabHas padora Ne 8 1 IKCIIEPUMEHT

«HabmroneHne noiaHoro
OTpaKEHUS CBETAY.




32 Perienre kauyeCTBEHHBIX 3a7a4 Ha 1 pelleHre 3a1a4
OTpa’KeHHE CBETA.
33 3armura mpoekToB. IIpOeKTHI. HCCITEIOBAHUS
34 HNToroBplii KOHTPOJIbL 3HAHUM. JIUJTAKTUYECKOE
3aaHue
Hmozo 34
TemaTnueckoe mianuposanue (3 200 od0yuenus)
9 KJ1acc
HaunmenoBan Copepxanne Koa-Bo ®opma Hcnonb3oBanue Hara
We paszena 4acoB 3aHATHS o0opya0BaHUsI
«Touka pocta»
1 BBoanoe 3ansitue. MHCTpyKTaX 1O 1 Oecena
TEXHHUKE 0€30ITaCHOCTH.
I. Marnerusm
2 OkcnepuMenTanbHast paborta Ne 1 1 3KCIIEPUMEHT
«Kowmmac. [Ipunmun paboTe».
3 [Ipaktuueckas padora Ne 2 1 MpaKTHYECKast
«OpueHTHpOBaHNE C TIOMOIIHIO pabota
KoMIacay.
4 MarsuTsl. /leficTBE MarHuTOB. 1 HaOJII0IeHHE,
Pemenwne 3amauq pemieHue 3amad
5 OkcnepuMeHTanbHast padora Ne 3 1 9KCIIEPUMEHT
«3aHNMATEIHHBIE OIBITHI C
MarHUTaMN.
6 MarnutHas pyna. [Tonesnbie 1 Mpe3eHTalus
uckornaemble Kuposckoii obmacTy.
7 JleficTBHE MarHUTHOTO ITOJISI. 1 HemoHcTpauus
MarauTHoe 1moJie 3eMIIH. «3mepenue nosst
MOCTOSIHHOTO
MarfmTay: JaTduK




MarHUTHOTO TIOJIS,
HOCTOSIHHBIN
MAarHUT IIOJIOCOBOM

8 JeiicTBre MmarHuTHOTrO NoJIsl. Pemmenne peleHue 3a1a4
3ajad.
9 OkcnepuMenTanbHas pabora Ne 4 3KCIIEPUMEHT
«HM3roTroBneHne MarHuTOBY.
10 [Ipe3enTanus NpOEKTOB. WCCIIETOBaHUS
I1. DnekTpocTaTtuka
11 DkcnepuMeHTanbHas padora Ne 5 9KCIIEPUMEHT
«CTaTHYECKOE JIEKTPHUUECTBOY.
12 OCTOpOKHO CTaTHYECKOE peleHne 3a1au
aneKkTpuiecTBo. Pemenue 3amau
13 OkcriepuMeHTanbHas padbora Ne 6 3KCIIEPUMEHT
«3aHUMATEIbHBIE OIBITHIY.
14 OJeKTpuyYecTBO B UrpyIIKax. CXembl MIPAaKTUYECKast
paboThI pabora
15 DJEKTPUUYECTBO B OBITY BUJICOTIOKA3
16 DkcnepuMeHTaabHas pabora Ne 7 « HaOJI0/ICHUE
YcTpoiicTBO OaTaperkm.
17 DkcnepuMeHTaabHas pabora Ne 8 MpaKTHYECKas
«M300petaem Oaraperkyy. pabota
18 [pe3eHTanUs TPOCKTOB. Hay4HbIC
UCCIIeIOBAHUS
19 Ipe3eHTamus MPOEKTOB. Hay4HbIC
HCCIICIOBAHMUS
I11. CBer
20 HCTOYHUKY CBeTA. JIEKITUSA, JEM.
9KCTIEPUMEHT
21 Kax mb1 Bugum? JIEKIUSA, JEM.
9KCTIEPUMEHT
22 [Toyemy Mup pa3HOLBETHBIH. JEKIHS
23 OkcniepuMeHTanbHast padbora Ne 9 SKCIIEPUMEHT
«Teartp TeHen»
24 OxcniepumenTanbHast padora Ne 10 SKCIIEPUMEHT OcBeTUTENh C UCTOYHUKOM

«CoiHeuHbIe 3aHYUKI»

cBeTa Ha 3,5 B, ncTouHHK




MUTaHUs, KOMIUIEKT MTPOBOJIOB,
meseBas auadparma,
HNOJTYLMINHID, IUIAHIIET Ha
TUIOTHOM JIHCTE C KPYTOBBIM
TPaHCTIOPTUPOM
25 Hucnepcus. MbUIBHBII CIIEKTP 1 JIEKIUsA, JEM.
9KCIIEPHUMEHT
26 Panyra B mpupoe. 1 Mpe3eHTALINS
27 OkcnepumenTanbHas padora Ne 11 3KCIIEPUMEHT OcBeTuTens ¢ HICTOUHUKOM
«Kak nony4yuts pagyry?». cBera Ha 3,5 B, HCTOYHUK
MUTaHUs, KOMILIEKT MTPOBOJIOB,
nieneBas auadparma,
HNOJTYLMINHID, IUIAHIIET Ha
IUIOTHOM JIMCTE C KPYTOBBIM
TPaHCTIOPTUPOM
28 DKcKypcust Oecena
29 Jlyuusie u CojlHEUHBIE 3aTMEHUS. JIEKITHSA, JIEM.
9KCIIEPHUMEHT
30 Kak cnomats siyu? Oecena
31 3a3zepkaine. JICKIIUSA, IEM.
SKCIIEPUMEHT
32 DkcnepuMenTanbHast pabora Ne 12 1 9KCTIIEPHMEHT
«3epxanay
33 3arura IpoeKToB 1 HCCITEIOBAHUS
34 3aKIounTeNbHOE 3aHATHE. 3aluTa 1 HCCIICI0OBaHUS
IIPOEKTOB.
Hmozo 34

[Tporpamma mpearmonaraeT pa3iHM4yHble (OPMBI KOHTPOJIS NMPOMEXKYTOUHBIX M KOHEUHBIX PEe3y/lIbTaToB. B pesynpTare M3ydeHUs JaHHOTO Kypca KOHTPOJb 3HAHHH M
HaBBIKOB ydamuxcs OyIeT MpPOXOAWTh B TEYEHHE Y4eOHOro Kypca - B (opMe (POHTAIBHOTO ONPOCA, CAMOCTOATENBHBIX HPAKTUYECKHX pPadOT, JUCKYCCHH ¢
BBICTPOCHHBIMU JIOTHIECKUMH LIEMOYKAMHU M JOKa3aTeNbCTBaMu. OLEHHBAETCSI CAMOCTOSTEIILHOCTD BHIIMOTHEHHUS 33/1a4, TaK jke paboTa yJaluxcsl OLlEHHUBAETCS C yIETOM
WX aKTHUBHOCTH, KayecTBa IOATOTOBJICHHBIX BBICTYIUICHWH, IEMOHCTPAI[IOHHBIX OIBITOB, YMEHUH pemeHus 3anad. OIECHUBAeTCs TakKKe ydacTHe B OOCYKICHWH,
Ka4eCcTBO 337aBaeMbIX BOIIPOCOB, BIIaJIeHHE MOHOJIIOTHYECKON U AUAIIOTHYECKON PeUblo, YPOBEHb (PH3MIECKON KOMIIETCHIIIH.
Hroroas arrecTanyst 0 BHEYPOUHOH NEATENBHOCTH yJaiuxcs 7-9 kiaccoB «@H3MKa B IKCIEPHUMEHTAX U 3a1a4axX» IPOBOJUTCS B OpPME TUIAKTHIECCKOTO 3aJaHUS B
LEJISIX ONpelesIeHUsT CTEIIEHH OCBOCHHMS YYallMMHUCS Y4eOHOro marepHajia Mo MPaKTHYeCKOH (H3HMKe, B paMKax OCBOCHHS OCHOBHON 00pa3oBaTeNbHOH MPOrpaMMBI
OCHOBHOTO 00111ero 00pa3oBaHMusl.

3aaHus OPUEHTUPOBAHBI HA TPOBEPKY YCBOCHHUS COJICPIKAHHS Pa3/IeIIOB/TEM:
® gzaumooeticmsue mei (HIOMHOCHb 8eUleCmad, CUuid mpeHus, Ko3guyuenm mpenus) (Mooyas 7 Kiacc),

® DjIeMeHmbl CmamuKu, menjioevle A6J1eHUs, dJ1eKmpocmamuKd, 3aKOHbl NOCMOAHHO20 MOKA, 3AKOHbl ONMUKU (MO()leb 8 KJZCZCC),' CDOpMa - Judaxkmuieckoe



3a0anue (mecmol, npaxmuieckue 3a0anus, peuieHue meopueckux 3a0a4) COCTaBICHbI B IBYX BapraHTaX. BpeMs BBIIOTHEHHS pabOThI — OJTUH YPOK.

IInan padoTsl (7 KJace)

Homep IIpoBepsieMble 3JIeMEHThI IIpoBepsieMble yMeHUsA BaJn 3a
3a1aHus coiep:KaHus BBINOJTHEHHE
3a1aHus
1 [MpakTHueckas padora. YMenne cobpaTh MPAKTUIECKYIO YCTAHOBKY COTJIACHO 3a/IaHUs 1
2 OmnpenenurensHas Gopmysia 3nanue GopMyI1 IUIOTHOCTD BEILECTBA, CUJIa TPEHHS 1
BEJIMYHUHBI
3 H3zmepenue ¢puzndeckoi YMeHue nosib30BaThCsi H3MEPUTENbHBIMU 1
BEJINYUHBL. npubopaMu, ONpENeNATh IeHY JIeJeHHs HpUOOpPOB, H3MEPATH
(hM3UYECKyI0 BEIHUNHY.
4 BeluuciurensHble HABBIKU Brruucinsath puzndeckyro BETHUUHY, 3alIUCHIBATh PE3YNIbTAT B 1
equHuIax nimepeHua CU

MaxkcuManbHOE KOJIHMUECTBO OaJIJIOB 3a BIMOJHEHUE pa0doThI cocTapisier 10 Oamios.
BricTaBnenne otMeTok: oTMeTKa «5» - 80-100% - 8-10 6amna, ormeTka «4» - 66%-79% - 76amios,0tMeTKa «3» - 30%-65% - 6 — 3 Gamma, orMeTka «2» - menee 30%
- 0 —2o6anna.
Hrorosas arrecranus 7 Kjaacca
«Du3uKa B IKCIEPUMENHTAX H 321a49axX»

Bapuant Nel

Hcnonb3ys pelyakHbIe BeChl, MEPHBIH IMIIMHIP, CTaKaH C BOJOW, IMIMHAP, cOOEpUTE SIKCIIEPUMEHTAIBHYIO YCTAHOBKY JJIsl OIPEIEICHUS IIIOTHOCTH
MaTepurania, u3 KOTOPOro M3roToBIeH MUINHIpP. B Oianke oTBETOB:

e  CJenaiiTe PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKY IS ONpeIelicHus 00beMa Tea;

e zanummre GopMyITy A pacyeTa INIOTHOCTH;

®  YKaXHTe Pe3ybTaThl H3MEPEHUSI MAaCChl LIMJIMHPA U €r0 00beMa;

e 3aNUIINUTE YUCICHHOE 3HAYCHHUE MIIOTHOCTU MaTepHaa UIHHIPA.

Bapuant Ne2

Hcronb3yst Opycok ¢ KprOUKoM, JUHAMOMETP C TipeenoM usMepenns 1H, muaamometp ¢ pexenom m3meperus SH, 2 rpysa maccoii 100r, Hampasisromniasi,
co0epuTe IKCIIEPUMEHTAIBHYIO YCTAaHOBKY JUIA OTpeAeNeHIs KO3 HUIIMeHTa TPEHUS CKOIBKEHN MEXTy OpYCKOM 1 TOBEPXHOCTHIO HaIpaBisoneil. B
OJIaHKE OTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTaHOBKH;
e 3anummre GopMyITy IS pacyeTa KOAPPUIIMESHTa TPEHUS CKOIBKCHUS;



e VKaxWTe pe3yibTaThl N3MEPEHHsS Beca OpycKa ¢ TPy3aMH U CHIIBI TPEHUS CKOJIBXEHHMS IIPH JIBMKEHUN OpycKa C TPY30M TI0 TOBEPXHOCTH HAIIPABIISAIOIEH;

e 3anMmmTe YUCICHHOE 3HaUYeHHE KO3 (HUIeHTa TPEHUS CKOIBKCHUSI.

OTBeTbI M KPUTEPHHU OLIEHMBAHMS BbINOJHEeHUs 3aganmii (7 kiacc)

Bapuant Nel
1)V—V2—V1 z)p:m/V
3)m=66r1; V=56m1=56 cm’;
4) p = 1.2 r/em® = 1200 kr/m®
Conep:xanue Baiel
KpuTepus

[TonHOCTBIO PAaBMIIBHOE BBIMOJIHEHUE 3aJaHNUs, BKIIIOYatoLIee B ceOsl:

. CXEMaTUYHBIN PUCYHOK HKCIEPUMEHTAIBHON YCTAaHOBKHY;

. dhopMymy IS pacdeTa HCKOMOH BEJTMYHHBI 110 JOCTYITHBIM ISl H3MEPEHUS BEITMUUHAM (8 OAHHOM Clyydae 0s

onpeodenenus NIOMHOCIU meia), 4

. MPAaBUIIBHO 3alMCaHHBIE PE3YIIBTATHI MPSIMBIX U3MEPEHHH (8 OAHHOM Clyuae pe3yibmambl U3MepeHUss Maccol

mena u 0dvema meia);

. MOJYy4YEeHHOE TIPaBIIILHOE YUCICHHOE 3HAYEHHE UCKOMOW BEJIMYUHBI

IpuBeaeHBI BCE DIIEMEHTHI TIPABUIBHOTO OTBeTa 1-4, HO JOMyIeHa OMHOKa MPU BHIYUCICHUH 3HAYCHUS HCKOMOMN
BEJINYHHBI.

N

Jomyrena ommnoOKa mpyu 0003HAYEHNH ANHUI] H3MEPEHHST HCKOMOM BEIMIHHBL 3
NI

JonyiieHa ommbKa B CXeMaTHYHOM PUCYHKE IKCIIEPUMEHTAIBHOM YCTaHOBKH, WIIM PHCYHOK OTCYTCTBYET, MM OTCYTCTBYET
(dbopMmysa B 001IEM BUJIE I PACYETa UCKOMOMN BEIIMYMHBI

CrhenaH pUCYHOK SKCIIEPUMEHTAIBHOM YCTaHOBKH, MPAaBUIIBHO MPUBEACHBI 3HAUEHUS MPSMBIX U3MEPEHUI BETUYHH, HO He
3anucaHa GopMyia Ui pacueTa HCKOMOI BETMYHHBL, U HE ITOJIyYeH OTBET.

N

[IpaBunbHO MpUBEAEHBI 3HAUEHUSI IPSIMBIX M3MEPEHUI BEIMYMH, 3anucaHa GopMyra A pacyeTa HCKOMOW BEJIMYHHBI, HO HE 2
HOJIy4€H OTBET, U HE MPUBEACH PUCYHOK SKCIICPUMEHTAIBHON YCTAHOBKH.

NI

[IpaBuabHO MpUBENEHBI 3HAYEHNS MIPSIMBIX U3MEPEHNH, IPUBECH MTPABUIIBHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
9KCTIIEPUMEHTAIILHON YCTaHOBKH M (pOpMyJa Ui PacueTa NCKOMOM BEIUIMHBI




3anucaHbl TOJBKO MPaBUIHLHBIC 3HAYCHUS MIPSIMBIX U3MEPCHUN.

NI

[TpuBeneHO MpaBMUIILHOE 3HAYCHHUE TOJIBKO OJHOTO U3 MPSMBIX U3MEPEHUH, U TIPEJICTABIICHA MPABUIBHO 3aKucaHHas popmyia
IUIS pacueTa HICKOMOW BETTUIHMHEI.

NI

[IpuBeneHo mMpaBMIIbHOE 3HAYEHHE TOIBKO OAHOTO M3 MPSMBIX U3MEPEHUH, U CAeNIaH PUCYHOK SKCIIEPUMEHTaIHbHON YCTAHOBKH

Bce citydau BeITOTHEHNS, KOTOPHIE HE COOTBETCTBYIOT BHINIEYKa3aHHBIM KPUTEPHUSAM BhICTaBieHus 1, 2, 3 nim 4 Ganos.
Pa3poznennsie 3anucyu. OTCYTCTBHE TONBITOK BBIITOJHEHUS 3a1aHUS

Maxcumanvroii 6ann

Bapuant Ne2
1)
o L
.
o 5‘;
mg
1. Fyp=Fy;  (Ipu paBHOMEPHOM JBHKECHUH);
Fp=uN,N=P—F,,=uP; u=
2. Fynp =0,44 H; P=2,8H
3. u =016
Copep:xanune Kputepus Banabt
[TomHOCTEIO MTPaBHIIFHOE BEHITIOTHEHNE 33aHNS, BKIFOYAOIIEe B ce0s:

. CXEMaTUYHBIN PUCYHOK 3KCIIEPUMEHTAIBHON YCTaHOBKHY;

. dhopmymy IS pacdeTa HCKOMOH BETTMYHHBI 110 TOCTYITHBIM ISl M3MEPEHUS BETUIUHAM (8 OAHHOM CIyuae 0Jisi Onpeoenietus

Ko2hpuyuenma mpenus); 4

. MPaBUIIBHO 3alTUCAHHBIE PE3YIBTATHI MIPSIMBIX U3MEPEHHI (8 OQHHOM CIyYae pe3yabmamyl UsMepeHust eca meia ¢ 08yms

2pY3amu U CUbl MPeHUsl CKOJIbHCEHUS);
. MOJIYYCHHOE MTPaBUIILHOE YUCICHHOE 3HAYCHUE HCKOMOW BETUUUHBI




[IpuBeneHsI Bce 2IIEeMEHTHI IPABUIIBHOTO OTBETa 1-4, HO JOMyIeHa OMMOKa MPU BBIYUCICHUH 3HAYSHHSI ICKOMOW BEJIMYHHBIL.

N

JlonynieHa ommbka npu 0003HAYECHUH €IMHUI] U3MEPEHUS] HCKOMO¥ BETHYHHBL.

Wi

JlomymieHa omuOKa B CXEMaTHYHOM PHCYHKE DKCIIEPUMEHTATBHON YCTAHOBKH, WIM PUCYHOK OTCYTCTBYET, WJIH OTCYTCTBYeT (opMmyla B
001IIeM BHIE TS pacdeéTa HCKOMOH BETHMYIHHBI

CraenaH prCyHOK SKCIIEpUMEHTAIFHONW YCTAHOBKH, MMPABHIIBHO MIPUBEICHBI 3HAYSHHS MIPSIMBIX N3MEPEHHUH BEJTMYHH, HO HE 3alicaHa
¢dopmyna aist pacyeTa HICKOMOM BEJTMYUHBI, U HE TIOIYYEH OTBET.

nin

[IpaBuibHO NIpHBEICHBI 3HAYCHHS MTPSIMBIX U3MEPEHH BEJIMYWH, 3armrcana GopMyina Juid pacueTa HCKOMOW BEJTMYUHBI, HO HE TOJTy4eH
OTBET, U HE IPUBEICH PUCYHOK SKCIEPUMEHTAILHON YCTAHOBKH.

NI

[IpaBusbHO MpHUBEEHBI 3HAYEHUS MIPSIMBIX U3MEPEHUH, IPUBEICH NPaBIIIBHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK 3KCIIEpUMEHTAIILHON
YCTaHOBKU ¥ (hopMyna AJisi pacu€Ta HCKOMOW BETMYHUHBI

3anucaHbl TOJBKO MPaBUIBLHBIC 3HAYCHUS MIPSMBIX U3MEPEHU.

NN

[IpuBeneHo mpaBUIIbHOE 3HAYSHHUE TOIBKO OAHOTO M3 MPSMBIX U3MEPEHUH, U TIPeICTaBlIeHa MPaBWIILHO 3arcanHas popMyria Ui pacueTa
HCKOMOM BEIMYHHEI.

NN

[IpuBeneHo MpaBMIIbHOE 3HAYCHHUE TOIBKO OAHOTO M3 MPSAMBIX U3MEPEHUH, U C/IeTIaH PUCYHOK SKCIIEPHUMEHTAIBHON YCTaHOBKH

Bce cimydaun BeIoOTHEHNS, KOTOPHIE HE COOTBETCTBYIOT BHINIEYKAa3aHHBIM KPUTEPHUSAM BhICTaBieHus 1, 2, 3 nim 4 Ganos.
Pasposnennsie 3amrcu. OTCYTCTBUE MTOTBITOK BBHITIOIHCHUS 3a1aHUS

Maxcumanvroiil 6ann

Ilnan padoTsl (8 Kiaacc)

Homep IIposepsiemsble IIpoBepsieMbie yMeHUs1 Bas 3a
3aaHu 3J1eMeHThbI COdePKAHMSA BBINOJIHEHU e
1 3aaHus
11 SBnenns OO0BsICHEHHE ABJICHUH TEIUTONPOBOAHOCTH 1

TEIUIONPOBOIHOCTH
1.2 ArperatHeie Urenne rpaduKOB HATPEBAHHUS TeJl. 1
COCTOSTHUSI BEIIIECTBa




1.3 3aKOHBI IOCTOSTHHOTO TOKA IIpakTrueckue ymeHus o pabore ¢ 4
3JIEKTPOIIpUOOpaMu. Y MCHHE
HaXO0XJICHUS BEJIMYMHBI SKCTIEPUMEHTATBHBIM

METOJIOM
UTOT O 6

2.1 SBnenus OOBsicHeHUE SBIICHUH TEIUIONPOBOIHOCTH 1
TEIUTONPOBOTHOCTH

2.2 ArperarHbie UreHue TpaiKOB OXIIQXKICHUS TEI. 1
COCTOSTHUSI BEIIIECTBa

2.3 3aKOHBI TOCTOSTHHOT'O TOKA [IpakTrdaeckne ymeHus 1o pabore ¢ 4

AIEKTPOIIpHOOpaMu. Y MEHHE
HAXOKICHUS BETMYUHBI SKCIIEPUMEHTATLHBIM

METOIOM

WTOT O 6

MakcrManbHOE KOJUUECTBO OANIOB 32 BBITIOHEHHE PA0OTHI COCTaBisieT 6 0anoB.
BricTaBiienue oTMeTOK: oTMeTKa «5» - 80-100% - _5-6 0Oama, otMeTka «4» - 66%-79% - 4 Gamna, otmetka «3» - 30%-65% - 2- 3 Oamma, OTMETKA «2) -
meHee 30% - 1 OGamn

IMpomexyTouHas aTTecTanus 8 Kiacca
«Du3HKa B IKCIEPUMEHTAX H 3aa49aX»

Bapuanr 1

1.Ha cHer noyoKuiIi TpH Kycka CyKHa pa3JIMYHON OKPACKH: OeJbIi, YepHbIH 1 3ereHbli. Korna coHIe npurpeno, To CycTs HeKOTOpOe BpeMsl 1101 HUMH HPOTasiil CHET
(puc. 98). Kakum HOMEpOM Ha 3TOM PHCYHKE 0003Ha4eHO Oesoe, YepHOe U 3eJIEHOE CYKHO?

1. Benoe — 1, uepnoe — 2, 3enenoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. benoe — 3, ueproe — 1, 3eneHoe — 2.

2. Ilpu kaxoii TemrepaType Ha4aJcs MPOIECcC TIaBIeHHS?

1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
3. Cobepute nemns 1o cxeme. OnpenenuTe CONpOTUBICHHE 3JEKTPUUECKHUX JTaMI UCITIONb3Ysl aMIEPMETP, BOJIBTMETD.
3. CoGepute nens no cxeme. Onpenennrte CONpOTUBICHUE JIEKTPHUECKUX JIAMII UCTIONb3Ys aMIEPMETP, BOJIIETMETD.
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3. CO6€pI/ITe IOCIIb ITO CXEMCE. OHpCI{eHI/ITe COIIPOTUBJICHUEC JJICKTPUICCKUX JIAaMII UCIIOJIB3Ys aMIICPMETP, BOJIBTMETP.

1 S
1
il
T
Puc. 176

Bapuanr 2

Puc. 93

1. K nmouieuke mpuOMTHI 1B OJJUHAKOBBIX JIMCTa OCIOW KeCTH. BHYTPEHHSSI MOBEPXHOCTh OHOTO M3 HUX IMTOKPHITA

KOTIOTBIO, a JIpyrasi ocTaBieHa omnectsimeil. K HapyHO# MOBEepXHOCTH JMCTOB MPUKIIECHBI BOCKOM CITMYKH. MKy JIMCTaMHU MIOMEIIAI0T PacKaleHHbIN
MeTaJTIecknii mapuk (puc. 93). OqHOBpEMEHHO T OTHAAYT CITUYKH OT JIUCTOB KECTH?



1. OmHOBpPEMEHHO.
OT 3aK0MueHHON OBEPXHOCTH CITUYKH OTMATYT PaHBIIIE.
3. Ot Onecrameit MOBEPXHOCTH CIIMYKU OTHAAYT paHbIIIE.

N

2. Ilpu kakoif TeMIiepaType Hadajcs IPOIecC OTBepACBaHNUs?
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PHe. 101

1. 50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

3.CO6CpI/ITC IOCIIb IO CXEME. Onpe;[eJmTe pa60Ty, BBITTIOJIHCHHYIO 3JICKTPUYCCKHUMU JIaMIIaMU B TCUCHUC 5 MHH, UCIIOJIB3YS aMIICPMETP, BOJILTMCTP, CCKYHIOMEP

~
T T

Puc. 176
HUrorosas arrecranusa 9 Kjiacca

«PDu3nka B IKCIIEPUMEHTAX H 3ala9dax»

Hrorosas arrecranus o BHEYPOUHOH JIEATETHLHOCTH yHauxcst 9 kiaccoB «@U3MKa B IKCHEPUMEHTAX U 3a1a4aX» MPOBOJIUTCS B OpPME 3aIIUTHI POSKTOB.
dopma KOHTPOIIS — 3aIIUTa IpoeKTa. BenymuMu MetogamMu 00y4eHus! SBISIOTCS: 00BSICHUTEIbHO-HIUTIOCTPATHBHBIN, YaCTUYHO-ITOMCKOBBIH, NCCIIEIOBATEILCKHUI:
aHaM3 WH(GOPMAINH, TOCTAHOBKA SKCIIEPUMEHTA, MPOBEICHUE HCCIIeIOBAaHMA. DTH METOBI B HANOOJIBINEH CTETIEHN 00ECTIEYHBAIOT Pa3BUTHE TO3HABATENBHBIX
WHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CTIOCOOHOCTEH. Poitb yuuTens B 00ydeHnH MEHSETCS: OH BBICTYIAET KaK OPTaHnu3aTop, KOHCYIBTAHT, SKCIIEPT CaMOro
mpolecca JesITeNbHOCTH yJaluxcs U €€ pe3yabTaToB.

TpeOoBaHus K 3alIMTe MPOEKTA:

o Marepuan JOCTYIEH U Hay4eH, HIeH PacKpbIThl. KauecTBeHHOE H3I0KEHUE CONIepKAHUS: YeTKas, TPAaMOTHAs peub, IEPecKa3 TEKCTa (JOIYCKaeTCsl 3a4UThIBAHUE
LUTAT); HauOoJiee BaXKHbIC IIOHTHS, 3aKOHBI U (POPMYJIBI TUKTYIOTCS ISl 3aIIUCH.



o HarnsgHoe npencrapnenrne MaTeprana (C HCIOIB30BaHIUEM CXeM, YepTeKel, pUCYHKOB, HCITOJIb30BaHUE TTPE3ECHTAIINHN)

° Hcnonp3oBaHue NMPaKTHYECKUX MHUHU-UCCIEAOBAHUH (ITOKa3 OIIBITA)
° KadecTBeHHbBIE OTBETHI HA BOMPOCHI CAYIIATENCH 110 TeMe
) Uetko chopMyTHUpOBaHBI BEIBOIBI

IIpubau3nTeibHbIE TEMbI TBOPUYECKUX NPOEKTOB, NPEe3eHTALMIA:
Kax usmeputs HEM3MEpUMOE.

TouHOCTBH U3MEpEHUII.

Hcropus xaneHaapsi.

OT ECOUYHBIX YacoOB JI0 ATOMHBIX.

ConHeuHas cucteMa

CKOpOCTh IBHKEHHS TPAHCIIOPTA B TOPOJIE

OHeprus BeTpa

Kak ynepxatb paBHOBecHe

[louemy mamarot Tema

©oNoTOh~wh

NHpopmannoHHO — MeTOANYECKOE 00ecIeYeHue

1. BHeypodHas AesTeIbHOCTD IIKOJIBHUKOB. MeToAMYeCKUi KOHCTPYKTOp: ocodue ms yuurens/ JI.B. I'puropses, I1.B. Crenanos. — M.: IIpoceemenue, 2011, — 223
c. -. (CraHmapTsl BTOPOTO MTOKOJICHHS).

2. Baeypounas gearensHOCTh. [IpuMepHBIH NIaH BHEYPOUHOH AESTEILHOCTH B OCHOBHOM 1IKoJie: mocooue st yunrtenst/. B.I1. Crenanos, /1.B. ['puropres — M.
[Ipocsemenue, 2014. — 200 c. -. (CtaHmapThl BTOPOTO MOKOJIECHHUS).

3. Paboune nporpammbl. dusmka. 7-9 knaccel: yuebHo-MeToanueckoe nocoomue/coct. E.H. Tuxonosa.- M.:/Ipoda, 2013.-398 c.

4. 3anumarenvHas ¢usnka. [Tepensman .M. — M. : Hayka, 1972.

5. Xouy 6bITe Kynmubunem. Dnemanckuii 1.W. — M. : PULL MK/, 2002.

6. @wmsuka ms yBiedeHHbIX. Kubanpuenko A.S., Kubaapuenko M.A.— PoctoB u//1. : «®ennkcy, 2005.

7. Kak ctaTth yueHbIM. 3aHATHS 10 (QU3MKE Ui cTapiiekiaccHukoB. A.B. Xyropckuii, JI.H. Xyropckuii, U.C. Macnos. — M. : ['mo0yc, 2008.

8. ®ponTanbHbIE Jab0paTOpHBIE 3aHATHS Mo (u3uke B 7-11 kiaccax o0meo0pa3oBaTeNnbHBIX yupexaeHuin: Kaura mist yauress./mos pes.

9. B.A. Byposa, I'.I'. Hukudoposa. — M. : IIpoceemenue, 1996. 12

10. ®enmepanbHBIf TOCYIAPCTBEHHBIM 00pa30BaTeIbHbIN CTAHAAPT [DIEKTPOHHBIN pecype]. — Pesxxum moctyma: http://standart.edu/catalog.aspx?Catalog=227 11. Caiirt

MununctepcTBa 00pazoBanus M Hayku Poccuiickoit @enepanun// opunmanbHelii caiit. — Pexxum nocryna: http://MuHOOpHaYKH.pd/

11. Meroaunueckas ciyx6a. M3narensctBo «k BMHOM. JlaGopaTopust 3HaHuit» [ DnekTpoHHbIi pecypc]. — Pesxum moctyna: http://metodist.Ibz.ru/

12. Urposas nporpamma Ha aucke «J{pakoia u 3anuMaTenbHas Gusnkay [ DaeKTpoHHbIH pecypc]. — Peskum mocryna: http:// www.media 2000.ru// 12. Pa3BuBarorue
SJIEKTPOHHBIE UTPHI «YMHHUKH — U3ydaeM TUIAHETY» [ DJIeKTPOHHBIN pecypc]. — Pexxnm mocryma: http:// www.russobit-m.ru//

13. ABtopckas mactepckas (http://metodist.lbz.ru).

14. Anroputmbl perieHus 3aga4 no ¢usuke: festivai.lseptember.ru/articles/310656 17. @opMmupoBanne yMeHUH yJaluxcs pemars pusnueckue 3aaaqu: revolution.
allbest. ru/physics/00008858_0. html
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