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IosicauTeIbHAA 3aMMcKA K pado4eil mporpaMme 3aHATHII M0 ¢pu3nke «PU3MKa BOKPYT HAC»



B 7-8 Kki1accax

Pabouass mporpamma 3aHATUH BHEYPOUHOW AEATENLHOCTH MO ¢u3nke «Du3uka BOKPYr Hac» MpeAHa3HadeHa IJis
OpraHu3alKy BHEYpOUHOH HAesTenbHOCTH oOydaromuxcsi 7-8 xmaccoB MBOY COLI Ne3 r.KonakoBo um paspaboraHa B
COOTBETCTBUU CO CIEIYIOLUIMMU HOPMAaTUBHBIMU JOKYMEHTAMHU:

1. ®denepanbublii 3axkoH «O0 o6pazoBannu B PD» 29.12.2012 Ne 273
2. [Ipuka3 MmunuctepctBa obOpasoBanust U Hayku PD ot 17.12.2010 Nel897 «OO6 yTBepkaeHuu QenepaabHOro
rOCYJapCTBEHHOTO 00Ie00pa30BaTENIFHOTO CTaHapTa OCHOBHOTO oO0mIiero o0Opa3oBaHHs» (C W3MEHEHUSIMH OT
29.12.2014 Ne1644, ot 31.12.2015 Nel577).
3. [Iporpamma ocHOBHOTO 00mIero oOpa3zoBanus. dusmka. 7 - 9 xmaccel (aBTophl: A.B. Ilepeimkun, H.B. ®unonosny,
E.M. I'yrauk). @usuka. 7-9 xiaccor:
pabouwre porpammsl / coct. @50 E.H. Tuxonosa - 5-¢ u3n., nepepad.-M.: JIpoda, 2015. — 400c., ctp.4.

JlaHHas paGoyasi HporpaMMa coCTaBJ/ieHa ¢ HCI0JIb30BAHUEM HAYYHBIX, HAYYHO-METOAMYEeCKHX H
MeTOANYEeCKUX PeKOMEeHAaluii:
1. dopMupoBaHNEe YHUBEPCAILHBIX YUCOHBIX JCHCTBUI B OCHOBHOM HIKOJIE: OT JeHcTBUS K Mbician. CHucTeMa 3aJaHuii:
nocobue mist yuutens / A.I'. Acmonos, I'.B. bypmenckas, M.A. Bonogapckast u ap.; nog pea. A.I'. Acmornosa. — 2-¢
u3a. — M.: [Ipocsemenue, 2011.
2. ®duzuka. 7-9 Kimacchl: TEXHOJOIMYECKas KapTa M CLEHAapUH YPOKOB Pa3BHBAIOLIETO OOYYEHUs, MHTEIPUPOBAHHBIC
ypoku / aBt.-cocT. T.W. [Jonras, B.A.

nonoBa, B.H. Cadponos, 2.B. XauarpsH. — Bonrorpaxa: Yunrens, 2015. -125c.

3. JocTmkeHre TMYHOCTHBIX Pe3yJbTaToB ydamuMucs Ha ypokax ¢msuku / M.A. Kynam. - Bonrorpan: Yuwnrens,
2015. - 255c.
1. MecTo kypca B o0pa3oBaTeIbHOM MpoLecce.

BHeypouHas JesiTebHOCTD SIBISETCSI COCTABHOW YacThio 00pa3oBaTeIbHOro Mpoliecca U 0JTHON U3 (opM opraHu3aiuu
cBOOOJHOrO BpeMeHu oOydaromuxcs. B pamkax peamusaiun @I'OC OOO BHeypouHash JESTEIBLHOCTH — 3TO
oOpazoBareibHas IeATebHOCTD, OCYIECTBIsIeMasi B popMax, OTIMYHBIX OT YPOUHOU CUCTEMBI 00yUYeHNsI, U HaTlpaBJIeHHAS
Ha JOCTIKCHHE TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHS 0OOpa3oBaTEeNbHBIX MPOrpaMM OCHOBHOTO OOINETO OOpa3oBaHUSI.
Peanu3zamnust paboueii mporpaMMel 3aHATHIl BHEYPOUHOU JESATEIBHOCTH 10 pu3nke «Pu3nka B 3ajjadax T SKCIIEPUMEHTAX»
CHOCOOCTBYET O0IIEMHTEIEKTYAJILHOMY HAPABICHHUIO Pa3BUTHIO JINYHOCTH oOydarommxcs 7-8-X Ki1accos.

IIpemmaraemasi mporpaMMa BHEYpPOUHOH IeATENHHOCTH B 7-8 Kiaccax paccuuTtaHa Ha 1 rom oOydenus (1 dac B
Heneno). B 7 kimacce — 34 gaca; B 8 kimacce — 34 yaca.

dusnyeckoe 00pa3oBaHue B cUCTeME OOIIEro M CpelHEero oOpa3oBaHUs 3aHMMAeT OJHO M3 BEAYIIMX MECT. SBISACH
(yHIaMEHTOM Hay4yHOI'0 MHUPONOHHMAaHUS, OHO CIIOCOOCTBYET (hOPMHUPOBAHUIO 3HAHUI 00 OCHOBHBIX METOJAaX HAy4HOI'O
MO3HAHUS OKPY)KAIOUIETO MUpa, (PYHIAMEHTAILHBIX HAYYHBIX TEOpPUH M 3aKOHOMEpHOCTEeH, (GOpMHUpYeT y ydJamiuxcs
YMEHUS UCCIE0BATh U OOBSCHSTD SBJICHUS IPUPOBI U TEXHUKH.

MogepHu3anys COBPEMEHHOIO 00pa30BaHUSl OPUEHTHPOBaHA Ha (HOPMHUPOBAHUE Yy YYALIMXCSl JIMYHOCTHBIX
Ka4yecTB, COLIMATBHO 3HAYMMBIX 3HaHUH, OTBEYAIOIINX JUHAMHUYHBIM H3MEHEHHUSIM B COBpeMeHHOM obmiectBe. Heobxoammo
MOBEPHYTHCS K JIMYHOCTU peOeHKa, K ero MHAUBHAYAIbHOCTH, JHUYHOCTHOMY OIIBITY, CO3JaTh HAMIYUIIHE yCIOBUS JUIS
pPa3BUTHS W MaKCHMaJbHON peaM3aIllil ero CKJIOHHOCTEH M crocoOHOCcTel B HacrosimeM W Oyaymiem. |'ymanuzarus,
WHAWBUAYyanu3auus U quddepeHnnanys o0pa3oBaTelbHON HOIUTHKY CTAJIM CPEJICTBAMH PELICHHs TOCTaBICHHOM 3aa4u.

Kak mxonbHbII npenmer, ¢pu3uka 001aiaeT OrpOMHBIM TYMaHUTApPHBIM MOTEHIMAJIOM, OHa aKTUBHO (hOpMHpYET
WHTEIJIEKTYalbHbBIE W MHMPOBO33PEHYECKHE KAadyecTBAa JIMYHOCTH. YUHUTENb MPH 3TOM CTAHOBHUTCS OPraHU3aTOPOM
MO3HaBaTEIbHON ACATCIIBHOCTH YUYCHHKA, CTUMYJIUPYIOINUM Ha4YaJIOM B Pa3BUTHU JIMYHOCTU KaXXJ10I'0 IIKOJIbHUKA.

Huddepennmanus npennonaraet TakKy OpraHU3allyio mporecca 00y4eHus], KOTopasl YIUThIBAeT WHANBUIYIbHBIE
0COOEHHOCTH y4Yalluxcsi, MX CIIOCOOHOCTH W HMHTEPECHl, JUYHOCTHBIH ombIT. JuddepeHumanus oOydeHus Qusmke
MO3BOJISIET, C OJHOW CTOPOHBI, 00eCNeYUTh 0a30BYIO MOATOTOBKY, C APYTrOi — yIOBIETBOPUTH MOTPEOHOCTH KaXKAOTO, KTO
IIPOSIBJIIET UHTEPEC U CIIOCOOHOCTH K IIPEIMETY.

2. Henn xypca.



Omnmpasick Ha WHAUBHIYaJIbHBIE 00pa30BaTebHBIC 3aIPOCH U CHOCOOHOCTH KaXKI0ro peGeHKa MpH peann3alun
IIPOrpaMMbl BHEYPOUHOM IesTeTbHOCTH IO (pr3nke «Pu3uka B 3ajavax U HKCIEPUMEHTAX», MOXKHO JOCTHYb OCHOBHOI
1eJIM - Pa3BUTh Y 00y4YalOIIMXCs CTPeMJIeHHe K JAaJbHeilllleMy caMmoonpe/e/eHNI0, HHTeJUIeKTYAJIbHOH, HAYyYHOH U
NMPAKTHYECKOH CAMOCTOATEIBHOCTH, IO3HABATEIbHONH AKTUBHOCTH.

JlaHHas mporpamMma MO3BOJSIET OOY4YarOIIMMCS O3HAKOMUTBCS C METOAMKON OpraHu3alud M IPOBEACHUS
9KCIEPUMEHTAIbHO-UCCIICA0BATEIbCKON NESITEIBHOCTH B COBPEMEHHOM Y4e€OHOM Iporiecce 1o (U3NKe, 03HAKOMUTHCS CO
MHOT'MMU MHTEPECHBIMH BOIIPOCaMu (U3UKU Ha TAHHOM 3Tare 00y4eHHMs, BBIXOISAIMMHU 32 PaMKH LIKOJBHON IPOrpaMMBbl,
pacIIMpuTh LENOCTHOE MpeACTaBiIeHue O TmpobieMe MaHHOW HayKd. OKCIEepUMEHTalbHas [esATEIbHOCTh OyaeT
CIOCOOCTBOBAThH PAa3BUTHIO MBICIUTENBHBIX OIEpaliii ¥ 00IEeMy UHTEIIIEKTYaJIbHOMY Pa3BUTHIO.

He menee BaxHBIM (pakTOpOM peanu3aluy JaHHOW IPOTrPaMMBbl SIBISETCS CTPEMJIEHHE DPAa3BUTh Yy yYallUXcCs

YMEHHE CaMOCTOSITENbHO paboTaTh, AyMaTbh, 3KCIIEPUMEHTHPOBATh B YCIOBHSAX IIKOJBHOW J1a0OpaTopuy, a TaKxke
COBEpPILLICHCTBOBAaTh HABBIKM AapryMEHTalMd COOCTBEHHON MO3ULIMU 10 ompenenéHHbM BompocaMm. CoaepikaHue
MPOTPaMMBl COOTBETCTBYET MO3HABATEIBHBIM BO3MOKHOCTSIM IIKOJILHUKOB U MPEAOCTABISET UM BO3MOXKHOCTH paboTaTh
Ha YpOBHE NOBBIILICHHBIX TPeOOBaHUil, pa3BuBas y4eOHYI0 MOTHBALIUIO.
Copeprkanne 3aHATHIA KPY)KKa MPEJICTABIICT cO00I BBeeHHE B MHUP SKCIIEPUMEHTAIBHON (DM3UKH, B KOTOPOM YYaIHecs
CTaHyT MCCIICOBATEISIMA M HaydaTbCsd IO3HABAaTh OKPYXKAIOMIMK MX MHpP, TO €CTh OCBOAT OCHOBHBIE METOIBI HAYYHOTO
no3Hanus. B ycnoBusAx peanuzaunu 00pa3oBaTeNbHONM MPOrpaMMbl IIHUPOKO HCIOJB3YIOTCSA METOIBl  yueOHOro,
UCCJIEIOBATENIbCKOr0, IMPOOJIEMHOro »JKcrnepuMeHTa. PeGEHOK B mporecce MO3HaHMSA, NpUOOpeTas YyBCTBEHHBIH
(peHOMeHONOrMYECKHIA) OMBIT, MIEPEKUBACT MMOTYYCHHBIC OUIYIICHUS M BIICYATICHHs. JTU MEPEeKUBAHUS TPOOYKIAIOT H
noOyxaatoT npotiecc MpinuieHus. Crnenuduyeckas popmMa opraHU3auy MO3BOJISET YIAIIUMCS 03HAKOMUTBHCS CO MHOTHMH
WHTEPECHBIMU BOIIpOcaMHM (M3MKKM Ha [AaHHOM 3Tarne OOydYeHMS, BBIXOASIIMMU 33 PAMKHU LIKOJIBHOM IPOrpaMMBL,
paclIMpUTh LEIOCTHOE MNpEICTaBlIeHHE O mpobsieMe NaHHOW HayKu. JleTw moiy4daroT HpoQecCHOHAIbHBIE HAaBBIKH,
KOTOpBIE CIOCOOCTBYIOT JajibHENIIel COIMaIbHOM alanTalui B 00IIEeCTBE.

HeoOxomumo mocTpouTs 00y4YeHHE TaK, 4TOObl MaKCHMAalbHO Pa3BHUTh 3a0KEHHBIE MPHUPOJON CHOCOOHOCTH
YUEHHKA K ONpeIeIEHHBIM BUIAM JISITEIFHOCTH, TaK Kak KaKMMHU Obl ()eHOMEHaNbHBIMU HU OBLTH 33/1aTKH, caMu 10 cebe,
BHE chepbl 00ydeHUsI U BHE JAEATEIILHOCTH OHU Pa3BUBATHCS HE MOTYT.

[MosTOMY m1EnsIMH TIpOrpaMMBbl 3aHATHIH BHEYPOUHOU JesTenbHOCTH 1o (usuke «Ddusnka BOKpPYr Hac» JUis

yuamuxcs 7-8-X KI1accoB SBISIOTCA:

® Pa3BUTUC Yy yUHAIMUXCA ITO3HABATCIIbHBIX MHTEPECOB, NHTCIIJICKTYAJIbHLIX U TBOPYCCKUX CIIOCOOHOCTEH B mpouecce
peUICHUA MMPAKTUYCCKUX 3a/la4d U CaMOCTOATCIIbBHOT'O HpHOGpeTeHI/IH HOBBIX 3HaHHI>'I;

. (hopMUpOBaHUE U PA3BUTHEC Y YUAIIUXCS KIHOYCBBIX KOMIIETCHIIUI — y4eOHO — MO03HABATEIbHBIX, HHPOPMAIIMOHHO-
KOMMYHUKATHUBHBIX, COIUAJIbHBIX, U KaK CJIICACTBUC - KOMHeTeHHI/Iﬁ JIMYHOCTHOI'O0 CaMOCOBEPIICHCTBOBAHM,

. (dopMHpOBaHHE NIPEIMETHBIX U METANIPEAMETHBIX PE3y/IbTaTOB 00Y4YEHHUs, yHUBEPCATbHBIX YUSOHBIX AEHCTBUIL.

® BOCIIUTAaHUEC TBOp‘-IeCKOﬁ JIMYHOCTH, CIIOCOOHON K OCBOEHMIO NEPEAOBLIX TEXHOJIOTUN H CO3JJaHUIO CBOHX
COOCTBEHHBIX pa3pabOTOK, K BBIIBUKCHHUIO HOBBIX HJICH M ITPOEKTOB,;

. peanu3anys AESTENbHOCTHOIO MOJAX0Ja K IPEIMETHOMY OOYYEHHUIO Ha 3aHATUSX BHEYPOUHOH JEATEIbHOCTH IO
bmsuke.

OcoOEHHOCTHIO BHEYPOUHOH JIEATENHLHOCTH 10 (PU3UKE B paMKaxX KPYKKOBOU pabOTHI SBISIETCS TO, YTO OHA HAIlpaBJieHa Ha
JOCTIDKEHHE 00YJatoNIMMHUCS B OOJIBIICH CTETIEHH JIMYHOCTHBIX U METaNPEJIMETHBIX PE3yJIbTaTOB.

3. Konmennus kypca.

OCHOBHBIM HampaBJIeHHEM MPOrPaMMbl SIBISETCS KOMIUIEKCHBIA TOJAXOJA, HANpaBICHHBIA Ha JOCTHXKEHHE
00yYaroIMMHCS JTMYHOCTHBIX M METalpEeIMETHBIX Pe3y/lbTaTOB, MOJY4YeHHE 3HAHMH, YMEHUH M HaBBIKOB B IIpolecce
3aHATHI BHEYPOUHOU IEATETFHOCTH Ha 0a3e TEOPETHUECKOro MaTepraa, paCCMOTPEHHOIO Ha YPOKax B LIKOJIE.

Kypc «®uznka B 331a4ax U 9KCIIEPUMEHTAX» OPHUEHTHUPOBAH, MPEXKIIE BCETO, HA OPTaHU3AINI0 CAMOCTOATELHOTO
MO3HABaTENFHOTO MpOLEcca M CaMOCTOSATENFHON MPaKTHYECKON NEesTEIbHOCTH yYalluxcs. B mporpamme mpezicTaBieHa
cucTeMa MpPaKTHUECKUX 3aJaHHi MMOCTENEHHO BO3pacTalolIed CIOKHOCTH MO Kypcy (HM3MKA OCHOBHOM MIKOJBL. Kypc
MpeoycMaTpuBaeT pELICHHE TEOPEeTHUECKHMX W MPAaKTHYEeCKMX 3aJad Ha OCHOBE CHCTEMAaTH3allMd HMEIOIIErocs
TEOPETUIECKOro Oaraxka 3HaHHWW 1O (PU3MKE U MAaTEMaTUKE, 3HAKOMCTBO C OCHOBHBIMH METOJIAMHU PEHICHUS (PU3MUECKIX
3aja4, BHIPaOOTKY HABBIKOB PEIICHUS HECTAHJAPTHBIX 3aJaHUM, MPOCKTUPOBAHUE U CO3JIaHKME MPUOOPOB U (PH3MUECKHX
YCTpPOMCTB.



B nporpamme peaau3yroTCs MEKIIPEIMETHBIC CBI3M C XMMHUEH, OMOJIOTHeH, HCTOPUEH, IUTepaTypoit, reorpadueii;
CO3/IAalOTCS YCIOBUS JUIA aKTHBHU3AIMHM TI03HABATEIHHOTO WHTEpeca YYaIllWXCs, pPa3BUTHSI WX HHTEIIEKTyalbHBIX,
TBOPYECKUX CIIOCOOHOCTEH B IMpOLIECCe peIICHUs (U3MUYSCKUX 3a/ad, MPHUKIATHOW NPaKTHYSCKOW JICITeIbHOCTH H
CaMOCTOSITETFHOTO IPHOOPETeHNsI HOBBIX 3HAHWH.

4. 3agauu Kypca.
Hns peanmzanuu ueieid Kypca TpeOyeTcsl pelieHHe KOHKPETHBIX MNpakTHYecKux 3aaad. OCHOBHBIC 3aJayd
BHEYPOYHOM AEATEILHOCTH MO (HU3HKU:

. BBISIBJICHHEC WHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH Yy4YallUXCsl K pa3jMYHbIM BUIAM
JIeATEeILHOCTH;
. (opMupoBaHHE TIPEACTABICHHUS O SBICHUSX M 3aKOHAX OKPYXKAIOMIETO MHpPa, C KOTOPBIMH IIKOJBHUKH

CTaJKHBAIOTCS B IIOBCEIHECBHOM )Ku3Hy; O q)OpMI/IpOBaHI/Ie MMpeaACTaBJICHHA O HAYYHOM METOJC TO3HAHUA,

. pa3BUTHE UHTEPECA K UCCIIEI0BATENBCKOM AEATENBbHOCTH;

. pa3BUTHE OIBITA TBOPUYECKOH JACATEINbHOCTH, TBOPUECKHX CIIOCOOHOCTEI;

. pa3BUTHE HABBIKOB OPraHU3alMN HAyYHOTO TPYZAa, PadOTHI CO CIOBAPSIMHU M SHIUKIIONEIUSIMHU;

. CO3JIaHME YCIIOBUH Ul peau3allii BO BHEYPOUHOE BpeMs MPUOOPETECHHBIX YHUBEPCAIbHBIX yUeOHBIX ACHCTBUI B

ypouHoe Bpems; 0  pa3BuTHe ombiTa HE(OPMaIbHOTO OOIICHUS, B3aUMOJACHCTBHA, COTpyAHHYecTBa; 0
pacimpeHue paMoK OOIIEHHS C COLILYMOM.
. (hopMHpOBaHUE HABBIKOB MOCTPOCHHS (PU3UUECKUX MOAETICH 1 ONpPEICICHUS TPaHUIl UX TPUMEHUMOCTH.
. COBEpILECHCTBOBAHUE YMCHHUU NPUMEHSATh 3HAHUS MO (QHU3MKE Ui OOBSICHEHWS SIBICHWH NPHUPOJBI, CBOMCTB
BEIIECTBA, PELICHUS] (U3MYECKUX 3alad, CaMOCTOSTEIBHOTO HPUOOpPETeHHS M OLCHKM HOBOM WH(pOpMAaILUH
(bU3MUECKOro COAEpIKaHMsl, UCIIOIb30BAHUS COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH;

. HCIONb30BaHUE NPUOOPETEHHBIX 3HAHUM U YMEHUH VIS PEeLIeHUs TPAaKTHYECKUX, KU3HEHHBIX 3a1ay;

. BKITIOYEHUE Y4YallUXCsi B Pa3HOOOPa3HYI NESATENbHOCTH: TEOPETUYECKYI0, MPAaKTUYECKYH0, aHAIUTHYECKYIO,
HIOUCKOBYIO;

. BbIpabOTKa TMOKMX YMEHHI IIEPEHOCUTh 3HAHUS M HAaBBIKU Ha HOBbIE ()OpMBI yueOHOM paboTsr; O pasBuTHE

C006pa3I/ITeJ'II)HOCTI/I n 6bICTpOTBI pe€aKkuuun Mnpu peuICHUU HOBBIX Pa3JIMYHBIX (1)H3H‘ICCKI/IX 3aJa4, CBA3aHHBIX C
HpaKTI/I‘IQCKOﬁ JACATCIBHOCTBIO.

5. MeTtoan! 00ydyeHusi 1 GopMbI OPraHN3aANMM JeATEeJHLHOCTH 00yUalomuXxcst

Peanuzamnuss mporpaMMel BHEypouHOU aesiTenbHOCTH «®PHU3MKa B 3aJadyax M OKCIEPUMEHTax» IpearoJiaraer
WHAWBUAYAIbHYI0O W TPYNNOBYI0 paboTy oOydalommxcs, IUIAHUPOBAHWE M MPOBEIEHHE HCCIIEI0BATEIbCKOTO
9KCHEPUMEHTA, CAMOCTOSTENbHBIA COOp NaHHBIX JUIS PELICHUS NMPaKTHYECKHX 3ajad, aHaIW3 M OLIEHKY IOJYYEHHBIX
pe3ysIbpTaTOB, U3TOTOBICHHUE MOCOOUH 1 Moaenei. [IporpamMma mpenycmMarpuBaeT He TOJIBKO O0y4YarolIMe M pa3BUBAIOIINE
nesu, e€ pealn3anusi CocOOCTBYET BOCIIMTAHMIO TBOPUECKOW JIMYHOCTU C aKTUBHOM >KM3HEHHOW mMo3uuuei. Bricokux
pe3yIbTaTOB MOTYT JOCTHYb B JAaHHOM CIy4yae HE TOJBKO YYEHHMKH C XOpOILIEHW IIKOJIBHOM yCIEBAaEMOCTHbIO, HO U BCE
LeJIeyCTpEeMIIEHHBIE aKTUBHBIE pe0siTa, yKe cAeaBIie CBoK NpodeccuoHalbHbII BEIOOD.

B nHauvane yueOHOTO roja o0y4aroumMes IpeaaaraloTcs TeMbl AJ1s1 HPOEKTHO — UCCIIEI0BATEILCKON JesITEIbHOCTH.
Obyuatomuecst 00bETUHSIOTCS B TPYIIBI MM PadOTAIOT CaMOCTOSTEIbHO HaJ NPOEKTOM B TEUYEHHE y4yeOHOro roja,
Nnojly4yass KOHCYJNbTallMM YUYUTEIs W HMMES BO3MOXKHOCTH OOCYIUTH NPOMEXKYTOUYHBIE pE3yJbTaTbl B TpyIIe Ha
©KEHENIEeNbHBIX 3aHATHAX. B paMkax exeHeAelbHbIX 3aHATHH O0ydarouluecs MIaHUPYIOT KCIEPHUMEHTHI, IPOBOAST HX,
00CYKIIAIOT Pe3ybTaThl, PELIAl0T IKCIIEPUMEHTAJIbHBIE 3aaHus, 3aJa4l Pa3IUnIHbIX (OPM U TUIIOB.

4. IlnanupyeMmble pe3yabTaThbl.

JlocTikeHre TUTAHUPYEMBIX PE3YJIBTaTOB B OCHOBHOM IMTKOJIE TMPOWCXOJHWT B KOMIUIEKCE HCIIOIB30BAHUS HYETHIPEX
MEKIUCITUIUIMHAPHBIX YIeOHBIX mporpamMM («DopMHUpoOBaHWE YHUBEPCAIBHBIX YUEOHBIX ACUCTBHIY, «DopMHUpOBaHHE
UKT-komnereHTHOCTH OOy4arommxcs», «OCHOBBI Y4eOHO-UCCIIEIOBATEIBCKOW W MPOSKTHOW JeATENbHOCTHY, «OCHOBBI
CMBICJIOBOTO YTCHHUS W pa0OThI C TEKCTOM») U YYEOHBIX MPOrpaMMBI 110 BCEM MpeaIMeTaM, B TOM ducie mo ¢gusuke. [locie
M3Y4YEHUS TIPOTPaMMBbl BHEYPOUHOU JAeATEbHOCTH «DH3MKa BOKPYT HAC» 00YUaIONTHECS

. CHUCTEMATU3UPYIOT TCOPETUUECKUE 3HAHUS U YMEHUS MO PEIICHUIO CTAHAAPTHBIX, HECTAHAAPTHBIX, TEXHUUECKUX U
OJIMMITMAIHBIX 33/1a4 Pa3IMYHBIMU METOJAMU;



. BBIpa0O0TAIOT MHANBHUIYANbHBIA CTHIb PELICHUS PU3MYECKHX 3a1a4.

. COBEpILUECHCTBYIOT YMEHUS Ha MPAKTHKE MOJIb30BAaThCA MPHOOpaMHM, MPOBOAUTH M3MEPEHUS (PUIUUECKUX BEITHUUH
(ompenensaTh UeHy JeeHHsI, CHUMAaTh MTOKa3aHus, COOM0aTh MpaBWia TEXHUKH 0€30TIaCHOCTH);

. HAYJaTcsl MOJh30BaThCS MPUOOPaMH, ¢ KOTOPBIMU HE CTAJTKUBAIOTCS HA ypokax (hM3WKM B OCHOBHOW mikone; [
pa3paboTaroT U CKOHCTPYUPYIOT PUOOPHI M MOJIETH [T MTOCIIEAYIONIe padoThl B KabnHEeTe PU3UKH.

. COBEpPILUCHCTBYIOT HABBIKM MUCHbMEHHOW M YCTHOHW pedd B Mpolecce HalmuCaHusl HCCIeJOBaTeNbCKUX padoT,
WHCTPYKIIUA K BBIMOJHEHHBIM MOJENsAM M mpuOopam, MpPH BBICTYIUICHUSX HA HAYYHO — MPAKTHYCCKUX
KOH(EPEHLUIX PA3TUYHBIX YPOBHEH.

. OTIPEIEINAT JAajbHEWIIIee HApaBICHUE Pa3BUTHS CBOMX CIIOCOOHOCTEH, chepy HAYUHBIX HHTEPECOB, OMPEICISATCS C
BBEIOOPOM IabHENIIIET0 06pa30BaTeIFHOIO MaPIIPyTa, JalbHelero npod s 00ydeHus B CTapIiei IKoe.

Ilpeomemmnpimu pezynvmamamu NporpaMMbl BHEYPOUHOU AEATENTBHOCTH SIBISIOTCS:

1. yMeHue monb30BaThCS METOAAMU HAyYHOTO TO3HAHWS, MPOBOJAUTH HAONIOJCHUS, IUIAHUPOBATh M MPOBOAMTH
SKCIIEPUMEHTBI, 00pabaThIBATh PE3yJIbTAThl U3MEPEHUIA,

2. HAYYHTBHCA TOJIB30BATHCA M3MEPUTENHHBIMHA MPUOOpPaMu (BECHI, TUHAMOMETP, TEPMOMETP), COOMPATh HECIOKHBIC
OKCIICPUMCHTAJIbHBIC YCTAHOBKH IJIA IPOBEACHUA HpOCTCﬁMHX OIIBITOB;,

3. pa3BUTHE DIIEMEHTOB TEOPETHYECKOTO MEBIIUICHUS Ha OCHOBE (DOPMHUpPOBAHWS yYMEHHWH YCTAaHABIUBATh (DaKThI,
BBIACIIATH TJIaBHOC B HM3Yy4YaCMOM SABJICHHWU, BBIABIIATH NPUYMHHO-CJICACTBCHHLIC CBA3M MCKIAY BCIMYHMHAMU,
KOTOPBIC €0 XapaKTCpU3yrOT, BEIIBUT'aTh T'MIIOTE3bI, (I)OpMy.TII/IpOBaTB BBIBOJBI,

4. pa3BUTHE KOMMYHHKATHBHBIX YMEHUI: TOKIAABIBATH O PE3YJIbTATaX SKCIEPUMEHTA, KPATKO U TOYHO OTBEYATh HA
BOIIPOCHI, UCIIOJB30BAThH CIPABOYHYIO JJUTEPATYPY H APYTHE UCTOUHUKH HHGPOPMAIIUH.

Memanpeomemnuvimu pe3yibmamamu IPOrpaMMbl BHEYPOUHOH NesiTeIbHOCTH «DU3HKA B 3a/1a4aX U
AKCIIEPUMEHTAX) SBISIOTCS:

1. oBnagecHME HAaBBIKAMH CAMOCTOSITEILHOTO MPHUOOpPETEHUS] HOBBIX 3HAHWH, OpraHM3allii Y4eOHOH NesTeTbHOCTH,
IIOCTAaHOBKH ueneﬁ, IJIaHUPOBAHUA, CAMOKOHTPOJIA W OLCHKU PE3YJIbTATOB cBOEH ACATCIIbBHOCTH, YMCHHAMU
MPEBUICTh BO3MOXHBIC PE3YJIbTAThI CBOMX JICHCTBHUI;

2. MPHOOPETEHUE OTBITa CAMOCTOSTEIBHOTO MOUCKA aHANIN3a U 0TOOpa MH(GOPMAIIMYU C UCIIOJIE30BAHUEM Pa3InIHbBIX
HCTOYHUKOB U HOBBIX HH(POPMAITUOHHBIX TEXHOJIOTHUH JUTS PEIICHHUS SKCIIEPUMEHTAIBHBIX 33/1a4;

3. ¢gopmupoBaHue ymeHUil paboTaTh B TpyIIle C BBHIMOJHEHUEM pa3IHUYHBIX COIMAIBHBIX POJIEH, MPEACTaBIsATh U
OTCTanuBaThb CBOM B3IJIAJbI U y(se)K}:[eHI/I}I, BECTU JUCKYCCHUIO,

4. oBnaJieHUE PKCIEPUMEHTATIBHBIMUA METOIAMH PEIIICHHUS 3a/1a4.

Juunocmuvimu  pesyavmamamu TPOrpaMMbl BHEYPOUHOH JesTenbHOCTH «Du3nKa B 3a7adax M OKCIEPUMEHTAX»
SABJISIFOTCA:

1. chopMUPOBAHHOCTH MO3HABATEILHBIX HHTEPECOB, HHTEIIICKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH yUaIuxcs;

2. CaMOCTOSTENILHOCTh B TPUOOPETEHUN HOBBIX 3HAHUH W MPAKTHYECKUX YMEHUH;

3. mpuoOpeTeHne yMEHHs CTaBUTh Iiepes co0O MOo3HaBaTelIbHBIE II€NM, BBIABHIaTbh THUIOTE3bl, JOKA3bIBATH

COOCTBEHHYIO TOUKY 3PEHHS;
4. npuoOpeTeHre MONI0KUTEIHLHOTO SMOLMOHATBHOTO OTHOLIEHUS K OKPY>KaloIIel IPpUpoIe U caMoMy ce0e KakK 4acTH
NIPUPOABL.

7. Crioco0bI OLEHKU YPOBHS TOCTHXKEHUS 00yYa0IINXCS

KauecTBO MOATOTOBICHHOCTH yUAIMXCS OMPEACIIAETCS] KAYECTBOM BBIMOJIHEHHBIX UMH paboT. Kputepuem oneHkn
B JIaHHOM CJly4yae SBJISICTCS CTEINCHb OBIAJCHHUS HABBIKAMHU PAa0OTHI, CAMOCTOSITENILHOCTh M 3aKOHYEHHOCTh PabOTHI,
THIATCJIBHOCTh OJKCIICPUMCEHTA, HAYYHOCTH MNpCAjIara€Moro pericHus HpO6HeMI)I, BHEIITHHUH BUJ MU Ka4YeCTBO pa6OTBI
prbopa WK MOJIENIN, COOTBETCTBUE HCCIIENOBATEILCKON paboThl TpeOyeMbIM HOPMaM U TIpaBHiIaM O(OPMIICHHSI.

[MoompuTenbHO# (hOpMOIA OIEHKU TPyJa yYAIIUXCS SBISCTCS AEMOHCTpAIl PadoT, BRITIOJHEHHBIX YYAIUMHUCS U
BBICTYIUICHHE C pe3yJIbTaTaMH HCCICIOBAaHMNA MEpell Pa3IMYHBIMU ayIuTOpusMu (B Kiacce, B CTapIIMX M MIIQIIINX
KJIaccax, YIUTEISIMH, MearoraMu JTOTIOTHUTEIBHOTO 00pa30BaHysl) BHYTPH JTUTIES.

PaboTta ¢ yueOHBIM MaTepHraioM pa3HOoOOpa3HbIX (OPM J1aeT BOZMOKHOCTh KKJIOMY UX yUAIIUXCsl IPOSIBUTH CBOU
CIOCOOHOCTH (B 00JIACTH CHCTEMATH3AllMH TEOPETHYECKHUX 3HAHHUM, B 00JIACTH PEIICHHs CTaHIApTHBIX 3ajad, B 00jacTH
pElICHUs HECTaHMapTHHIX 3a/ad, B O0OJACTH HCCICNOBATENLCKONH paboThl u T.a.). CuTyanuu ycrexa, CO3JIalolue



HOJIOKUTETBHYI0 MOTHBAIMIO K ACSTEILHOCTH, SIBISIIOTCS BOKHBIM (DaKTOPOM Pa3BUTHS TBOPYECKHX M MO3HABATEIbHBIX
CHOCOOHOCTEH yJaluxcsl.

©®~N oo

11.

12.

13.

14.

15.

16.

17.

18.
19.

8. UudopmannoHHo — MeTOAUYECKOE 00ecTieyeHHne

BHeypouHasi nesTenbHOCTh MIKOJIBHUKOB. MeToauyeckuid KOHCTpYKTop: mocodue mist yuutens/ [.B. I'puropses,
I1.B. CrenanoB. — M.: [IpocBemenne, 2011. — 223 c. -. (CtaHzapTsl BTOPOTO MOKOJICHUS).
Bueypounas gesrenbHocTh. [IpuMepHBI TUIaH BHEYPOYHOH NEATEIBHOCTH B OCHOBHOHM WIKOJE: MOCOOME s
yunrenst/. B.I1. Crenanos, /[.B. I'puropseB — M.:

[poceemnienne, 2014. — 200 c. -. (CTaHaapThl BTOPOTO TTOKOJICHYS).
Paboune nporpammbl. @usuka. 7-9 knaccel: yueOHO-meroanueckoe mnocodue/coct. E.H. Tuxonora.- M.:/Ipoda,
2012.-398 c.
®denepanbHBIA TOCYAAPCTBEHHBIN CTaHAAPT OOIIET0 00pa30BaHUS BTOPOTO IOKOJIEHUS: NEATEIbHOCTHBIA TIOXO/
[Tekct]: MeToamueckue pekoMeHaauu. B 3

4. Yacte 1/ C.B.Ananunuena; nox o6, Pex. T.®.Ecenkosoii, B.B. 3apyounoti, agt. Beryn. Cr. B.B. 3apyouna —

Viesunosck: YUIIKIIPO, 2010. — 84 c.
3annmarenbHas gusnka. [lepensman SI.1. — M. : Hayxka, 1972.
3annMarenpHble onbITH Mo (usuke. ['opes JILA. — M. : IIpocBemenue, 1977.
Xouy 6bITh Kynmubunsim. Dnpmanckuii 1.W. — M. : PUL] MK, 2002.
®wusuka s ypnedeHHbIX. Kubanpuenko A. 5., Kubamsuenko U.A.— Poctos H//I. : «@enukcy, 2005.
Kak crare yuensim. 3ausaTus mo gusuke ais crapuekiaccHukoB. A.B. Xyrtopckuii, JI.H. Xyropckuii, U.C. Macnos.
— M. : I'noGyc, 2008.
®dpoHTabHBIE TA0OpaTOPHBIC 3aHATHS 10 Qu3uke B 7-11 kitaccax o01ieo00pa3oBaTe/bHBIX yupexaeHuii: Kuura s
yuurens./mox pen. B.A. Byposa, I'.I'. Hukudoposa. — M. : [Ipocsemienne, 1996.
Hayunsie pa3zsieuenus B oosactu ¢pusuku 1 xumud. ['. Tuccangse. / Ilep. FO.I'onuapos. — M. : Teppa- Kakabiit
kiy0, CII6., 2009 (Mup BoKpyr Hac).
@enepadbHBIA TOCYIAPCTBEHHBI 00pa30BaTeNbHBIA CTaHAApPT [DJEKTpOHHBINH pecypc]. — Pexum npocryna:
http://standart.edu/catalog.aspx?Catalog=227
Caiit MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoni denepanuu// odunmanbHbiii caiit. — Pexxum mocryna:
http://mMmunoOpHaYKHU.pD/

Mertoandeckas ciyx06a. MznarensctBo «BMHOM. JlaGoparopusi 3HaHMiD» [DneKTpoHHBIH pecypc]. — Pexum
noctyma: http://metodist.lbz.ru/

Urporas nporpamMmMa Ha aucke «/[pakoiia u 3aHuMaTebHas Gusukay [DJIeKTpOHHBIN pecypc]. — Pexxum mocTyna:
http:// www.media 2000.ru//

Pa3BuBaromniye 31eKTPOHHBIE UTPbl «YMHUKH — U3y4aeM IUIAHETy» [DJEKTpOHHBIN pecypc]. — Pexum noctyma:
http:// www.russobit-m.ru//

Astopckas Mactepckas (http://metodist.Ibz.ru).

Auroput™mbl perienns 3a1a4 o ¢usuke: festivai.lseptember.ru/articles/310656

dopmupoBaHKe yMEHHI ydaruxcs pemiath pusndeckue 3amaaqn: revolution. allbest. ru/physics/00008858_0. html
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Cooepircanue usyuaemozo Kypca 6 7 knacce 1.
IlepBoHauyajbHbIe CcBedeHHsT 0 CcTpoeHuM BelnecTBa.(7). lLleHa nenmeHws HW3MEPHTENHLHOTO TIpHOOpA.
Ompenenenue IEHBI JIEICHUS H3MEPHUTENbHOrO HuianHapa. OmnpeneiacHHe TeOMETPUUECKUX pa3MEpoB Tena.
UsroroBnenne naMepuTenpbHOTO MITHHAPa. V3MepeHne TemnepaTypsl Tena.

Wzmepenne pa3mMepoB MajbIX Tell. Mi3MepeHue TOMIIUHEI TUCcTa OyMard.

2. B3aumoneiicteue Ten. (12)M3mepenue CKOpOCTH MOBMKEHHUS Tena. M3MmepeHue wacchl Tena
HEeTnpaBWIbHOH (GopMBl. M3MepeHue IIIOTHOCTH TBEpAOro Tena. M3mepenue oObema mycToThl. MccnemoBanue
3aBHCHMOCTH CHJIBI TSDKECTH OT Macchl Tena. Ompeienenne Macchl U Beca Bo3ayxa. CiioxeHHne cujl, HalpaBJiICHHBIX 110
OITHOM TpsAMOi. 3MepeHne KecTKOCTH MpYKUHBL. M3MmepeHune KodQQHUIMeHTa CUIbl TPEHHS CKONBXKeHUs. Pemrenne
3ajad.

3. JlaBnenne. JlaBjaeHue kuakocTeil u rasos. (7)MccienoBanue 3aBUCHMOCTH JIABJIICHUS OT ILIOLIAIN
noBepxHocTH. OmpeneneHne AaBICHUS TBEPAOro Teja. BeluncneHune cuibl, ¢ KOTOpPOM armocdepa OaBUT Ha
noBepxHOCTh crona. OmpeneneHue Macchl Teja, IUIaBaroiiero B Boae. OmpeneneHue MJIOTHOCTH TBEPAOrO Tela.
Omnpenenenue o6bema Kycka jibaa. M3ydenue ycrnoBus ruiaBaHus Tell. Pemenue 3anaud.

4, Padora u MouHocTh. JHeprusi. (9)Boruncinenue paboThl U MOITHOCTH, Pa3BUBaEMOH YUCHUKOM IPH
nogpeMe ¢ 1 Ha 3 oarax. OmpeneneHue BHIMIpHIIA B cuie. HaxoxaeHHe IEHTpa THKECTH IJIOCKOH (GUTYpHI.
Brruucnenue KIIJ HakioHHOHM miockocTu. M3MepeHrne KMHETUUECKON sHepruu. M3MepeHne noTeHIHalbHON HEpUN.
Pewenne 3anau.



KAJIEHIAPHO-TEMATHYECKOE IIVTAHUPOBAHMUE.

NunuBuayanbHas —
o0paboTKa
pe3ybTaTOB

JemoHcTpanuu:

KJIACC: 7 KounuecTBo yacos B Hegenio 1, B rog — 34 yaca
Ne Tema ypoxka OcHoBHOE Buasl gestensHOCTH [Inanupyem
COACPKAaHUEC y4ammxcs
(pemaemblie VYV
IPOOTIEMBI
ITo3HaBarenbHbBIE
Perynarusnsie
KoMMyHuKaTHBHEIE
IIepBoHaya/bHBIE CBEJAEHHUS O CTPOEHUM BellecTBa (7 1)
1 Bronnoe 3anatue. Uuctpykrax mo | BBoanoe ®poHTaNbHAsS— P.- onpenensate U popMyaIUpoOBaTh LS
OXpaHe TpyJa Ha ypOKax. 3aHATHE. HHCTPYKTAX I10 Th NEATEIIPHOCTH HA 3aHATHUU C IIOMOIIBIO
UncTpykTax r YUUTEJIS; aHAIM3UPOBATh COOCTBEHHYK
no OXpaHE pyHnoBast— paboTy: COOTHOCHUTH IIIaH U COBEPIIICH
3HaKOMCTBO c
Tpyaa Ha olnepanuu, BEIICIATh dTallbl U OLICHUBA
OKax fpapHIamu Mepy OCBOEHHMSI KayKI0T0
yp ’ odopmiteHus 1ao. Py A
OCHOBBEI .
paboThI [I. —opueHTHpOBaTBECSI B CBOEH CH
JKCIIEpUMEHTa b
3HaHMU:  OTJIMYAaTh  HOBOE  OT
W3BECTHOTO; IepepadaThiBaTh IMOJTydye
nHpOpMaLHIo, JIeNaTh BBIBO/IBI
pe3yabTaTe COBMECTHOH paloThI
knacca K. — ymerp paborate B ma
KOJIJIEKTUBE
2 OkcnepuMmeHTanbHas padora Ne 1 lena nenenus | poHTanbHAA — P.- cooTHOCUTD IJ1aH U COBEPUICHHBIE
«OmnpeneneHne IEHbI  JEJICHUS | U3MEpHUTENbHOT | 3HAKOMCTBO ¢ Th, OTIepaliy, BBIIEISATh Talbl U OIICHUBA
Pa3IUYHBIX TPHOOPOBY o mpubopa aJIrOPUTMOM Mepy OCBOEHHMSI KayKJ0Tr0; yMETh padoT
odopmieHus 10 NPEJI0KEHHBIM HHCTPYKLHUSM.
J1a00PaTOPHBIX padoT
II. - nepepabareiBaTh  MONy4e
I'pynmosast — nHpOpMAITHIO, JeNaTh BBIBO/IBI
HPOBEACHNE pe3yabTaTe COBMECTHOH palOoThI
1n1abopaTopHoit paboThI | knacca; YMETh I0JIb30B

TCOPETUYCCKMMU 3HAHHUAMHA HaA ITPAKTY
JKU3HU; YMCTb aHAJIU3UPOBATDH SBJICHUS

K. — ymets paboTath B mape u KOJUIEKT




OkcniepuMmeHnTanbHas pabdota Ne 2
«OnpeneneHue reoMeTpUIEeCKUX

pasMepoB Tel

IIupuna, muHa,
BBICOTA,
IUIOLIA b, O0bEM

®poHTanbHasg —
3HakoMCcTBO ¢ Th,
aITOPUTMOM
ohopMIIeHUS
JabopaTOpHEIX paboT

I'pynnosas —
MIPOBEJICHHE
nabopaTopHOI pabOTHI

P. —ymeTh paboTaTh 10 MPenI0KEHHBIN
HHCTPYKLUSIM; YMEHHUE U3/1araTth MbICII
YETKOHN JIOTMYECKOM MOCISI0BATEIBLHO
aHAJIM3UPOBATH COOCTBEHHYIO PaboTy:
COOTHOCHTH IJIaH U COBEPLIEHHBIE
onepalyu, BbIJIEISATh 3Tallbl U OI[EHHBA
MEPY OCBOEHHUS KaXJ0ro, HaXOIUTh
OIMOKY, YCTAHABITUBATh X IPUIHHBI.

II. — opueHTHpPOBATLCS B CBOECH CH(
WNunuBuyaneHas — .

6036 3HaHMU:  OTIMYAaTh  HOBOE  OT
00paboTka W3BECTHOTO; TepepadaThiBaTh Moayye
pE3yJIbTaTOB uHOpMANUIO,  JeNaTh  BBIBOIBI

pe3yabpTaTe COBMECTHOW pPabOTHI
JeMoHcTpanuu:
KJlacca; yMEeTh aHaJIN3UPOBATh
SIBIICHUS
K. — ymers paboTars B mape U KOJUIE}
3¢ (heKTUBHO pactpeensTh 00s3aHHOC
N3roToBiieHHE U3MEPUTETHLHOTO Iena nenenus | MupuBunyanbHas — P.- onpenensts u popMyIHpOBaTH ET
LITMHIPA HU3MEPUTENHLHOT | U3TOTABIUBAIOT JIESITETbHOCTH Ha 3aHSTHHU C TIOMOIIHIO
o mpu6opa H3MEPUTCIIEHEIA YUUTENIS; aHATM3UPOBATh COOCTBEHHYK
LHITMHAD paboTy: COOTHOCHTH IIIaH M COBEPIICH
DpoHTaNbHAS _ | omiepaIuu, BbIIEIATH Talbl U OIICHUBA
NPABIIIO HAXOXKIeHHs | MEPY OCBOCHHUS Kak0r0, HAXOUTh
EHEBI IEeNeHUs OH_H/I6KI/I, YCTaHABJIMBATb UX NPUYIHUHBI;
M3MEPUTETHLHOTO OPHEHTUPOBATHCS B CBOEH CHCTEME 3HE
npudopa OTIINYaTh HOBOE OT

YK€ U3BECTHOI'O, YMETH
IMOJIB30BATHCA TCOPETUUCCKUMI

3HAHWAMH Ha IPAKTUKE, B JKU3HU

K. — npu He00X0ANMOCTH OTCTaNBaIOT
TOYKY 3pEHHUS, APTyMEHTHPYA €€,
noaTBepkaast pakramu




OkcnepuMeHTanbHass padora Ne 3|llena nenenus | @poHTanbHas — P. — yMeTh paboTaTh 10 MPeITOKEHHBI
«M3MepeHue Temneparypsl Te» U3MEpPHUTENLHOr | 3HAKOMCTBO ¢ Th, WHCTPYKIUSAM; YMEHHE U3J1araTh MBICT
o npubopa, | AITOPUTMOM YETKOU JIOTHYECKOM ITOCIIeI0BATEIHHO
MOrPEIHOCTD OCbOpMHeHI/IH OTCTanMBaTb CBOIO TOYKY 3pCHUI,
M3MEpEHUSL. 7a00paTOPHBIX PabOT | AHAIM3UPOBATH CUTYALMIO U
CaMOCTOSITEIbHO HaXOAUTh OTBETHI Ha
T'pynnosas - BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIE
TPOBCACHHC aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
11abopaTopHOit paboTL | oo ryocyts mnan 1 COBEpILICHHbIE
WHanBHyaTbHAsS — oTiepaliy, BbIIEISTh Talbl U OIICHHUBA
o6paGoTia Mepy OCBOEHMS KaXKJI0I'0; HAXOJUTh
OIIMOKH, YCTaHABINBATh UX MPUYHHBL;
pe3yIbTaToOB
TenoHCTpamHH:. II. - mepepabarbiBaTh  MONy4Ye
nHpOpMaLHIo, JenaTh BBIBOZBI
pe3yabTaTe COBMECTHOW paboThI
KJiacca; YMETb TMIOJIB30B
TEOPETUUECKUMH 3HAHUSMU Ha MPAKTY
KHU3HH; YMETh aHAJIN3UPOBATH SIBJICHMUS]
K. — ymets paboTath B nape u KOJUIEK
yMeTh paboTaTh HaJ MPOEKTOM B KOM
3¢ (HEeKTUBHO pacnpeIeaTh 00sA3aHHOC
OkcnepumenTanbHas pabora Ne 4| Metox psinos ®poHTanbHas — P. —ymeTh paboTaTh 10 MpeAOKEHHBIN
«M3MepeHue pasMepoB MaJbIX TEJ» 3HaKoMcTBO ¢ Th, HWHCTPYKLUSIM; YMEHHUE U3JIaraTb MBICIT
AITOPUTMOM YETKOW JIOTHUECKOM MOCIIE0BATENBHO
odopmieHus AHAIIM3UPOBATH COOCTBEHHYIO paboTy:

J1a00PaTOPHBIX padboT

['pynnosas —
IpoBeEHHE
nmabopaTopHOU paboThI

NunuBunyaneHas —
00paboTka
pe3yIbTaTOB

JemMoHcTpanuu:

COOTHOCUTH TUIaH U COBEPIIICHHBIC
OTIepaIliy, BBIIEISITh STAlbl H OI[CHHUBA
Mepy OCBOCHHS KaxXJI0T0, HAXOIUTh

OIMOKY, YCTAHABIIUBAThH UX TIPUYHHEI.

II. — opueHTHpOBaTHCS B CBOEH CH!
3HaHUM:  OTIMYaTb  HOBOE  OT
W3BECTHOTO; IepepadaThiBaTh Moyye
UH(OpMAITHIO, JIeNaTh BBIBOJIBI
pe3yabpTaTe COBMECTHOH paloThI
KJlacca; yMeTh aHaJTM3UPOBAaTh

SIBJICHUS

K. — yMmeTp paboraTe B mape U KOJJIEl
3¢ (HEeKTUBHO pactpeIeNsaTh 00s3aHHOC




OKkcrniepuMeHTaIbHas pabota Ne 5 | Merton psooB ®poHTaTHHAST — P. —ymeTh paboTaTh 10 MPEAI0KEHHBIN
«M3MepeHue  TONIIMHBI  JIMCTA 3HaKoOMCTBO ¢ Th, HHCTPYKLUSIM; YMEHHUE U3JIaraTb MbICIT
Oymaru» aJITOPUTMOM YETKOM JIOTMYSCKOM MOCIIEA0BATEIbHO
odopmieHus aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
71a00paTOPHBIX paOOT | COOTHOCHTH IUIAH U COBEPIICHHBIC
OTIepaLlUH, BBIAEIATH 3TAlbl U OLICHHUBA
I'pynnosas —
Mepy OCBOEHHS Ka)XJI0TO, HAXOAUTh
IIpOBEEHHE
. OIIMOKY, YCTaHABJINBATh UX NPUYMHBL.
nabopaTopHOI pabOTHI
i II. — opueHTHUpOBaTHCSI B CBOEH CH

HAMBUAYyaJIbHAs — .

p A p y 3HAaHUM:  OTIMYaTb  HOBOE  OT
00paboTka W3BECTHOTO; TepepadaThiBaTh Moayye
pe3yIbTATOB uHpOpMAIIUIO,  JIeTaTh  BBIBOJIbI

pe3yabpTaTe COBMECTHOW pPabOTHI
JeMoHcTpanuu:
KJlacca; yMEeTh aHaJIN3UPOBATh
SIBIICHHS
K. — ymers paboTars B mape U KOJUIE}
3¢ (heKTHBHO pactpenensiTs 00s3aHHOC
B3aumogeiictBue e (12 1)
OkcnepumeHTanbHas padbora Ne 6 CkopocTh ®poHTaNbHAS — P. —ymeTh paboTaTh 10 MpenIoKEHHBIN
«M3MepeHune cKopoCTH IBUKEHUS paBHOMepHOTO | 3HaKOMCTBO ¢ Th, WHCTPYKIUSM; YMEHUE H3JIaraTh MBICIT
TEI» JIBIKEHUS aJrOpUTMOM YETKOH JIOTMYECKOU MTOCIIE0BATENBHOC
odopmieHus AHAIIM3UPOBATH COOCTBEHHYIO paboTy:

mabopaToOpHBIX padoT

I'pynnosas —
MPOBEICHHE
J1a00pPaTOpHOM PabOTHI

NunuBunyaneHas —
obpaboTka
pe3yIbTaToB

JemMoHcTpanuu:

COOTHOCHUTH TIJIaH B COBEPIIICHHBIE
OTIepAaIlUH, BEIICIISATh ATAIbl U OIICHUBA
MEepy OCBOCHHS KaXJI0T0, HAXOJIUTh

OIMOKY, YCTAHABIIUBAThH UX MPUYNHBL.

II. — opueHTHpPOBATBCS B CBOEH CH(
3HaHUM:  OTIMYaTh  HOBOE  OT
W3BECTHOTO; IepepadaThiBaTh MoIyye
UHQOpMAITHIO, Jienarb BBIBOJIbI
pe3yabTaTe COBMECTHOH palOTEhI
KJIacca; yMETh aHAJIIM3UPOBATh

SIBJICHUS

K. — ymeTp paboraTs B mape 1 KOJLIE]
3¢ (HEeKTUBHO pactpeIeNsaTh 00s3aHHOC




9 Pemenne 3amau Ha Temy «CxopocTs| CKOpPOCTH aJTOPUTMOM
PaBHOMEPHOTO IBIKEHUS PaBHOMEpHOTO | OpOPMIICHUS H
JBIDKEHUS pemieHus 3aaaq
10 OkcnepumeHTanbHas padora Ne7 Macca Tena,| OpoHTaNbHAS — P. —ymeTh paboTaTh 10 MpeAIOKEHHBIN
«M3mepenne Macesl 1 Kamm Boas» | CIOKEHHE Macc | 3HAKOMCTBO ¢ Th, HHCTPYKLMAM; YMEHHUE U3J1araTh MbICI
AITOPUTMOM YeTKOH JIOrMYeCKO MMoceJ0BaTeNbHO
odopmieHus aHAIIM3UPOBATH COOCTBEHHYIO PaboTy:
71a00paTOPHBIX PAOOT | COOTHOCHTH IUIAH M COBEPIICHHBIC
Orepanuun, BbIACIATH 3Tallbl U OLICHUBA
I'pynnosas —
Mepy OCBOEHHSI KaK0T0, HAXOIUTh
MPOBEJICHHE
o OHII/I6KI/I, YCTaHaBJIUMBATb UX MMPUYNHBI.
nabopatopHoii paboThI
II. — opueHTHpPOBAaTBCS B CBOEH CH(
NunuBuayanbHas — ..
6036 3HaHWW:  OTIIMYAaTh  HOBOE  OT
00paboTKa M3BECTHOTO; TiepepadaThIBaTh MOIyYe
PE3yJIbTaTOB MH(pOPMALIHIO, nenaTh BBIBOJIBI
pe3yabTaTe COBMECTHOW paboThI
JemoHcTpanuu:

KJIaCcCa; YMCTb aHAJIN3UPOBATH
SIBJICHUS

K. — ymers pabortaTh B mape M KoJuiel
3¢ (heKTUBHO pactpeeNsiTh 00s3aHHOC




11 OkcnepumenTtanpHas pabora Ne 8| IlmoTHOCTB ®poHTaNbHAS — P. — ymetp paboTaTh 0 IpeaIoKeHHBI
«M3MepeHue II0THOCTH KyCKa Tela, 3HakoMcTBO ¢ Th, HHCTPYKLUSIM; YMEHHE U3/1araTh MbICJ
caxapay» HaxXO0XJICHUC AIrOPUTMOM YETKOW JIOTUYECKOM MOCIEN0BATEIBHO

obbema oopmnenus OTCTauBaTh CBOIO TOYKY 3PCHMS,
IPAMOYTONIBHO | JabOpaTOPHBIX PadOT | aHAIM3UPOBATH CUTYalUIO U
ro r CaMOCTOSITEIbHO HaXOAUTh OTBETHI Ha
napanenenune | - PYIIOBad = BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIE
MIpOBEJICHNE .
na . aHaJIM3UPOBATh COOCTBEHHYIO PadoTy:
11abopaTOpHOH PadOTH | ¢ rocuTh MTAH U COBEpIIEHHbIE
VH MBIy A b HAST — OTIepaLliy, BBIACIATH 3TAlbl U OLICHHUBA
MepY OCBOEHUS Ka)KJI0T0; HAXOUTh
00paboTka py AOTO, a
OomKOKHY, YCTaHABINBATH UX IPUIHUHBL;
pe3yIbTaToB
I[I. - nmepepabarbiBaTh  IOJIy4e
JeMoHcTpanuu:
nHpOpMaLHIo, JenaTh BBIBOZBI
pe3yabpTaTe COBMECTHOW pPabOTHI
KJacea; YMETh MI0JIb30B
TEOPETUYCCKUMH 3HAHUSIMU Ha MPaKTE
KU3HH; YMETh aHAIM3UPOBATH SIBIICHMUS]
K. — ymeTp paboTath B mape u KOJUIEK
yMeTh paboTaTh HajJ MPOEKTOM B KOM
3¢ (heKTUBHO pactpeensTh 00s3aHHOC

12 OkcnepumenTanbHas pabora Ne 9| IlmotHOCTB ®poHTaNbHAS — P. — ymeTb paboTaTh 0 TpeII0KEHHBI
«3mepenue MIOTHOCTH XO03. Telna, 00beM 3HakoMcTBO ¢ Th, HWHCTPYKLMSIM; YMEHHE U3J1araTh MbICJ
MBIJIa MPSMOYT'OJIBHO | aNrOpUTMOM YETKOM JIOTMYECKOI MOCIIE0BATEIHHO(

ro odopmiieHus OTCTaMBaTh CBOIO TOUKY 3PEHHUS,

napajiesienuie | JadopaTopHBIX paboT | aHAJIM3UPOBATH CUTYAIUIO U

na, CaMOCTOSITEIbHO HaXOAUTh OTBETHI Ha
I'pynnosas —

B3BElIMBAHME HA BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIIE
IIpOBeEHHE

BE€cax

nmabopaTopHOU paboThI

NunuBunyaneHas —
obpaboTka
pe3yIbTaTOB

JemMoHcTpanuu:

aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCHTH IUIaH U COBEPIIICHHBIC
Orepanuun, BeIACIATE 3Tallbl U OLICHUBA
Mepy OCBOEHHMS KaXK/I0T0; HAXOIUTh
OIHOKHU, YCTAHABINBATH WX MPUYHUHBL;

II. - nmepepabarbiBaTh  monyye
nHpOpMaLHIo, JienaTh BBIBOJIBI
pe3yabTaTe COBMECTHOH palOTEhI

KJ1acca; YMETH TIOJTB30B

TCOPETUYCCKMMU 3HAHUAMU HA IPAKTY
JKU3HU; YMCTb aHAJIU3UPOBATDH SBJICHUS

K. — ymerp paborars B mape U KOJUIEK
yMeTh pa0oTaTh HaJ MPOSKTOM B KOM
3¢ (HeKTUBHO pactpeIeNsaTh 00s3aHHOC




13 Pemenue 3agau Ha TeMy IInotHOCTE TEna | @poHTAIBHAS — P. —ymeTb paboTtaTh 10 MpeaIoKEeHHBIN
«[110THOCTB BemiecTBa» 3HakoMcTBO ¢ Th, HHCTPYKLUSIM; YMEHHUE U3JIaraTb MbICIT
ANTOPUTMOM YETKOH JIOTMYECKOU MOCIIE0BATENBHOC
opopMieHus aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
JabopaTOpHBIX paboT | COOTHOCUTS IUIaH M COBCPIICHHBIC
OTIepaLlUH, BBIAEIATH 3TAlbl U OLICHHUBA
['pynmosas — Mepy OCBOEHHS KaXkI0Tr0, HAXOJAUTh
TIpOBCACHHC OINMOKY, YCTAHABJINBATh UX IPUYMHEL
nabopaTopHOI pabOTHI
II. — opueHTHUpOBaTHCSI B CBOEH CH
VnnusunyansHas — 3HAHWH:  OTIMYaTh  HOBOE  OT
obpaboTka W3BECTHOTO; TepepadaThiBaTh Moiryye
pe3yJIbTaToOB nHpOpMaLHIO, JienaTh BBIBO/IBI
pe3yabpTaTe COBMECTHOW pPabOTHI
HAemoncTpanuy: KIIacca; yMeTh aHAIIM3UPOBATh
SIBIICHUS
K. — ymers paboTate B mape U KOJUIE}
3¢ (heKTUBHO pactpenensiTs 00s3aHHOC
14 OkcnepumenTtanbHas padora Ne 10 | 3aBucuMocTh ®poHTambHA — | P. —ymeTs paboTaTh M0 NpeI0KeHHBIN
«HccrnenoBanue 3aBUCHMOCTH CHJIBI | CHJIBI TSDKECTH | 3HAKOMCTBO ¢ Th, | mHCTpyKIMAM; yMEHHE U3araTh MBICIT
TSHKECTH OT MacChl TEIay OT MacChl Tejla | AITOPUTMOM YETKOH JIOrMYecKOoil ocae10BaTeNbHO
o(opmIeHHs aHAIIM3UPOBATH COOCTBEHHYIO paboTy:
n1abopaTOPHBIX PabOT | COOTHOCHTH TINIAH M COBEPIICHHBIE
Tpynmosas — OTIepallny, BBIIEISTH STAIbl U OL[CHHBA
—— Mepy OCBOEHHSI KaXJI0T0, HAXOAUTh
1aGOPATOpHOI PaGOTHI OIKOKY, YCTaHABJIMBATh UX IPUYHHBI.
VHMBH Iy aTbHAS — I - OpHEHTHPOBATLCA B CBOEH CH(
o6paGoTka 3HaHUH:  OTIMYaTb  HOBOE  OT
W3BECTHOTO; IepepadaThiBaTh Moyye
PE3YJILTATOR UH(OpPMAITHIO, JIeNaTh BBIBOJIBI
JleMOHCTpALHH: pe3yabTaTe COBMECTHOH paloThI

KJ1acCa; YMCTb aHAaJIM3UPOBaTh
SABJICHUSA

K. — ymers paboTarh B mape U KoJuIek
3¢ GEKTHBHO pacipeaensTh 0053aHHOC




15

DKcnepuMeHTanbHas padora Ne 11
«Omnpenmenenne Macchl HW  Beca
BO3/IyXa B KOMHATE

Onpenenexnue
MAacchl M Beca
BO3/yXa B
KOMHATe

®poHTanbHasg —
3HakoMCcTBO ¢ Th,
NTOPUTMOM
ohopMIIeHUS
1ab0paTOPHBIX padoOT

I'pynnosas —
MIPOBEJICHHE
nabopaTopHOI pabOTHI

WunuBuyaneHas —
o0OpaboTka
pe3yJIbTaTOB

JemoHcTpauu:

P. —ymeTh paboTaTh 10 MPenI0KEHHBIN
HHCTPYKLUSIM; YMEHHUE U3/1araTth MbICII
YETKOHN JIOTMYECKOM MOCISI0BATEIBLHO
aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCHTH IJIaH U COBEPLIEHHBIE
onepalyu, BbIJIEISATh 3Tallbl U OI[EHHBA
MEPY OCBOEHHUS KaXJ0ro, HaXOIUTh
OIMOKY, YCTAHABITUBATh X IPUIHHBI.

II. — opueHTHUpOBaTHCSI B CBOEH CH
3HaHUM:  OTJIMYaTh  HOBOE  OT
W3BECTHOTO; TepepadaThIBaTh MOJIyYe
nH(pOpMAITHIO, JIeNaTh BBIBOJIbI
pe3ynbTaTe COBMECTHOW pabOTHI
KJIacca; yMeTh aHaJTU3UPOBaTh

SBJICHUA

K. — ymers pabortaTh B mape M KoJuiel
3¢ (heKTUBHO pactpeensTh 00s3aHHOC




16 OkcnepuMmenTanbHas padora Ne 12 | Cnoxenue cui, | PpoHTanbHas — P. — ymeTh paboTaTh 1o MpeIoKEHHBI
«Cro)xeHHe CHJI, HAalPaBJICHHBIX MO | HAMPABJICHHBIX | 3HAKOMCTBO ¢ Th, MHCTPYKIHUSAM; YMEHHE U3JIaraTh MBICT
OJTHOM TPSIMO¥i» 0 OIHOU AITOPUTMOM YEeTKOH JIOrMYecKO 1Moce10BaTebHO

TIpSIMOii oopmeHuns OTCTaMBAaTh CBOIO TOUKY 3PCHHUS,

Ja0opaTOPHEIX PabOT | aHATU3UPOBATH CUTYALUIO U
CaMOCTOSITEIIBHO HAXOAUTh OTBETHI HA

T'pynnosas - BOIIPOCHI ITyTEM JIOTHYECKHX PACCYKJIE

TIPOBCACHHC AHAJIM3UPOBATH COOCTBEHHYIO paboTy:

11abopaTOpHOH PadOTH | ¢ rocuTh MTAH U COBEpIIEHHbIE

VIH MBIy ATHHAS — OIlepaIyy, BBIACIATE STAIBl H OLCHNBA

o6paboTia Mepy OCBOCHHMS Ka)K/I0T0; HaXOIUTh
OHH/I6KI/I, YCTaHaBJIUMBATh UX MMPUYNHBI;

pe3yIbTaTOB

JlemoHCTpaLMH: I[I. - nmepepabaTbiBaTh  MONy4e
nHopmanuio,  JenaTb  BBIBOJBI
pe3ysibTaTe COBMECTHOH palboThI
KJacca; yMeTb HIOJTE30B
TCOPECTUYCCKMMU 3HAHUAMU HA IPAKTY
JKU3HU; YMETh aHAJIM3UPOBATH SABJICHUS
K. — ymeTp paboTath B mape u KOJUIEK
yMeTb padoTaTh HaJ MPOEKTOM B KOM
3¢ (heKTUBHO pactpeensaTh 00s3aHHOC

17 OxcnepumenTtanbpHass padora Ne 13| 3akon I'yka, ®poHTaNBHAS — P. —ymeTs paboTaTh 10 MpeAIOKEHHBIN
«/I3mMepenne KeCTKOCTH NMPYKUHBI» | CHJIa yIIPYyrocTH | 3HakoMCTBO ¢ Th, UHCTPYKIUSIM; YMEHHUE U3JIaraTh MbICIT

AITOPUTMOM YeTKOH JIOrMYeCKO 1MocIeJ0BaTeNbHO
odopmiieHus aHaJIN3UPOBATH COOCTBEHHYIO padoTy:

1mabopaTOpHBIX padboT

I'pynnosas —
IIpOBeEHHE
nmabopaTopHOU paboThI

NunuBunyaneHas —
obpaboTka
pe3yIbTaTOB

JemMoHcTpanuu:

COOTHOCUTH TUIaH U COBEPIIICHHBIC
OTIepaIliy, BBIIEISITh STAIbl H OI[CHHUBA
Mepy OCBOCHHS KaXJI0T0, HAXOJIUTh

OIMOKY, YCTAHABIIUBATh X TIPUYHHEI.

II. — opueHTHpOBaTBCS B CBOEH CH!
3HaHUM:  OTIMYaTh  HOBOE  OT
M3BECTHOTO; IepepabaThiBaTh MOJIyUe
nHpOpMaLHIo, JIeJIaTh BBIBO/IBI
pe3yabTaTe COBMECTHOH palOTEhI
KJIacca; yMETh aHaJIU3UPOBATh

SABJICHUSA

K. — ymers paboTtaTe B mape M KOJJI€l
3¢ (HEeKTUBHO pacipeessaTh 00A3aHHOC




18 OkcnepuMeHTanbHas padora Ne 14 | Cuia TpeHus ®poHTaTHHAST — P. —ymeTh paboTaTh 1Mo MpenIoKEHHBIN
«3mepenne kodpduImenTa CUIbl | CKOJBKEHUS. 3HaKoOMCTBO ¢ Th, WHCTPYKIUSM; YMEHHUE H3JIaraTh MBICIT
TPEHHS CKOJIBKCHHS 3aBUCHMOCTD aNrOPUTMOM YEeTKOH JIOTMYECKOH MOCIEI0BATEIBHO

CHJTBI TPEHHUS OT ohopMIIeHUS aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
Beca Tena 71a00paTOPHBIX paOOT | COOTHOCHTH IUIAH U COBEPIICHHBIC
OTIepaIlH, BBIIEISTH STAIbl H OI[CHHUBA
I'pynnosas —
Mepy OCBOEHHS Ka)XJI0TO, HAXOAUTh
MIPOBEJICHHE
N OIMOKY, YCTAHABITUBATh X IPUIHHBI.
nabopaTopHOI pabOTHI
i II. — opueHTHUpOBaTHCSI B CBOEH CH
HIANBUAyaTbHAS — N
p & p Ly 3HaHWW:  OTIMYAaTh  HOBOE  OT
00paboTka W3BECTHOTO; TepepadaThiBaTh Moayye
pe3yIbTATOB uHpOpMAIIUIO,  JIeTaTh  BBIBOJIbI
pe3ynbTaTe COBMECTHOW pabOTHI
JeMoHcTpanuu:
KJIacca; yMETh aHAJIN3UPOBATh
SIBIICHUS
K. — ymeTs pabortaTs B mape M KOJJIEl
3¢ (heKTUBHO pacmpenensiTs 00s3aHHOC
19 Pemenwne 3amau Ha Temy «Crna Cuna TpeHus aITOPUTMOM

TpEHUs»

CKOJIBXXCHHUA.

odopmIIeHUS U
peleHus 3a1a4y

JaBienne. /[aBjieHue TBepabIX Te

JI, 5)KHJAKOCTeH U ra3os. (7 1)




20 OkcnepumenTtanbHas padora Ne 15 | 3aBucumocTh ®OponTansHas — P. — ymetp paboTaTh 0 IpeaIoKeHHBI
«HccnenoBanue 3aBUCHUMOCTH | IaBJICHUS OT 3HaKoMcTBO ¢ TDh, HHCTPYKLUSIM; YMEHHE U3/1araTh MbICJ
JABIICHYS oT IUIOINAAN | TUTOLIAAN ANTOPUTMOM YEeTKOH JIOrMYecKO 1Moce10BaTebHO
IIOBEPXHOCTI MHOBEPXHOCTH O(bOpMJ'IeHI/IH OTCTaMBAaTh CBOXO TOYKY 3pCHUA,

Ja0opaTOPHEIX PabOT | aHATU3UPOBATH CUTYALUIO U
CaMOCTOSITEIbHO HaXOAUTh OTBETHI Ha

T'pynnosas - BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIE

TIPOBCACHHC aHaJIM3UPOBATh COOCTBEHHYIO PadoTy:

11abopaTOpHOH PadOTH | ¢ rocuTh MTAH U COBEpIIEHHbIE

VH MBIy A b HAST — OTIepaLlUH, BBIACISATH 3TAlbl U OLICHNUBA

o6paboTka Mepy OCBOEHHS KaXKJI0T0; HAXOJUTh
OHH/I6KI/I, YCTaHaBJIUMBATh UX MMPUYNHBI;

pe3yIbTaToB

TemoncTpamm: I[I. - nmepepabarbiBaTh  IOJIy4e
nHpOpMaLHIo, JenaTh BBIBOZBI
pe3yabpTaTe COBMECTHOW pPabOTHI
KJacea; YMETh MI0JIb30B
TCOPECTUYCCKMMU 3HAHUAMU HA IPAKTY
JKU3HU; YMETh aHAJIU3UPOBATH SABJICHUS
K. — ymeTp paboTath B mape u KOJUIEK
yMeTh paboTaTh HajJ MPOEKTOM B KOM
3¢ (heKTUBHO pactpeensTh 00s3aHHOC

21 OxcnepumenTanbHas padota Ne 16 | JlaBnenue ®poHTaNbHAs — P. — ymeTb paboTaTh 10 TIpeII0KEHHBI
«OnpeneneHue JIaBJIEHUs | TBEPJOTO Tejla | 3HAaKOMCTBO ¢ Th, WHCTPYKLMSIM; YMEHHE U3J1araTh MbICI
MAIUHAPUIECKOTO Tellay» aJITOPUTMOM YETKOH JIOTMYECKON MOCIIE0BATENBHOC

odopmiieHus OTCTaMBaTh CBOIO TOUKY 3pEHHS,

mabopaToOpHBIX padboT

I'pynnosas —
MpOBEICHHE
J1a00pPaTOpHOM PabOTHI

NunuBunyanbnas —
obOpaboTka
pe3yNbTaTOB

JemMoHcTpanuu:

AHAJIM3UPOBATH CUTYAIIUIO U
CaMOCTOATECIIbHO HAXOAUTh OTBETHI HA
BOIIPOCHI ITyTEM JIOTHUECKUX PACCYIK]IE
aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCHTH IUIaH U COBEPIICHHBIC
OTIEPAIINH, BBIJICIIATH ITAIbI U OI[CHUBA
MEPY OCBOEHHUS KaXJ0T0; HAXOAUTh
OIHI/I6KI/I, YCTaHaBJIUBATh UX IMIPUYNHBI;

I[I. - mepepabarbiBaTh  MONy4e
uHpOpMaLMIO,  JeNaTb  BBIBOABI
pe3yabTaTe COBMECTHOH paloTEhI

KJacca; YMETh MOJIb30B

TCOPETUYCCKMMU 3HAHUAMUN HA IPAKTY
JKU3HU, YMETH aHAJIU3UPOBATH SABJICHUS

K. — ymetp paboTath B mape 1 KOJUIEK
yMeTh paboTaTh HajJ MPOEKTOM B KOM
3¢ GEKTHBHO pacipeaensTh 0053aHHOC




22 OkcriepuMmenTtanbHas padora Ne 17 | Cuna nasnenust | @poHranpHas — P. — ymetp paboTaTh 0 IpeaIoKeHHBI
«Bbruncienue cuiabl, ¢ KOTOPOH | arMocgepsl 3HaKOMCTBO ¢ Th, HHCTPYKLUSIM; YMEHHE U3/1araTh MbICJ
atMoc(epa JaBUT Ha MOBEPXHOCTh aNrOpUTMOM YETKOW JIOTUYECKOM MOCIEN0BATENBHOK
CTOMaY odopmieHus OTCTauBaTh CBOIO TOUKY 3PEHHUS,

71a00paTOPHBIX PabOT | aHAIM3UPOBATH CHTYAIHIO
CaMOCTOSITEIbHO HaXOAUTh OTBETHI Ha
I'pynnosas —
BOIPOCHI MYTEM JIOTHYECKHUX PACCYKIE
IIpOBEEHHE
N aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
nabopaTopHOI pabOTHI
COOTHOCHTH IIJIaH U COBEPILICHHEIE
VHauBHIyaTbHAS — OTIepaLlny, BBIAEISTH STAlbl U OL[CHNBA
06paboTka Mepy OCBOEHMS KaXKJI0I'0; HAXOJUTh
PE3YIBTATOB OKOKH, YCTaHABINBAThH UX MPUYHHBL;
JleMOHCTpALIHH: I[I. - mepepabarpiBaTh  MONy4e
uHGOPMAITHIO, JeaTh BBIBOIbI
pe3yabTaTe COBMECTHOW pabOTHI
KJacca; YMETh MIOJIb30B
TEOPETUUECKUMH 3HAHUSIMU Ha MPAKTL
KHU3HH; yMETh aHAJIN3UPOBATH SIBJICHMUS]
K. — ymets paboTathk B nape u KOJUIEK
yMeTh paboTaTh HaJ MPOEKTOM B KOM
3¢ (HEeKTUBHO pactpeeNaTh 00A3aHHOC

23 OkcnepumenTtanbHas padora Ne 18 | Cuna ®poHTaNbHAS — P. —ymeTs paboTtaTh 10 MPEAIOKEHHBIN
«Omnpenenenue  Maccbl  Tena, | Apxumena 3HakoMcTBO ¢ Th, MHCTPYKIHUSAM; YMEHHE U3J1araTh MBICI
TUIaBAIOIIETO B BOAEY aJITOPUTMOM YeTKOH JIOrMYeCKOH 1MocIeJ0BaTeNbHO

opopmienus aHaJM3UPOBATh COOCTBEHHYIO PaboTy:

J1a00PaTOPHBIX padoT

['pynnosas —
IpoBeEHHE
nmabopaTopHOU paboThI

NunuBunyanbHas —
00paboTka
pe3yIbTaTOB

JeMoHcTpaiuu:

COOTHOCHUTD IIJIaH U COBCPIHICHHBIC
OIepanuu, BbIACIATD 3Tallbl U OLICHUBA
MCPY OCBOCHHS KAXA0I'0, HAXOJAUTH
OHII/I6KI/I, YCTaHaBJIMBATb UX IMPUYNHBI.

II. — opueHTHpOBaTbCA B CBOEH CH!
3HaHUW:  OTJIM4aTh  HOBOE  OT
M3BECTHOTO; TiepepadaThiBaTh MOIyYe
rH(OPMAITHIO, JIeNnaTh BBIBOJIBI
pe3ysibTaTeé COBMECTHOM paboThI
KJ1acca; yMETh aHAJIM3UPOBATh

SIBJICHUS

K. — ymeTs paborarh B mape u KoOJJI€l
3¢ (HEeKTUBHO pactpeIeNsaTh 00s3aHHOC




24 OkcnepumenTtanbHas padora Ne 19 | Cuna ®poHTanbHas — P. — ymetp paboTaTh 0 IpeaIoKeHHBI
«OmnpeneneHue MIOTHOCTU TBEPAOTo | Apxumeaa 3HakoMcTBO ¢ Th, HHCTPYKLUSIM; YMEHHE U3/1araTh MbICJ
Tena ANTOPUTMOM YEeTKOH JIOrMYeCKO MMoce10BaTeNbHOL

odopmieHus OTCTaMBaTh CBOIO TOUKY 3pEHHS,

Ja0opaTOPHEIX PabOT | aHATU3UPOBATH CUTYALUIO U
CaMOCTOSITEIbHO HaXOAUTh OTBETHI Ha

T'pynnosas - BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIE

TIPOBCACHHC aHaJIM3UPOBATh COOCTBEHHYIO PadoTy:

11abopaTOpHOH PadOTH | ¢ rocuTh MTAH U COBEpIIEHHbIE

VH MBIy A b HAST — OTIepaLliy, BBIACIATH 3TAlbl U OLICHHUBA

o6paboTka Mepy OCBOEHHS Ka)KJI0T0; HAXOJUTh
OomKOKHY, YCTaHABINBATH UX IPUIHUHBL;

pe3yIbTaToB

JlemoHCTpaLMH: I[I. - nmepepabaTbiBaTh  MONy4e
nHpOpMaLHIo, JenaTh BBIBOZBI
pe3yabpTaTe COBMECTHOW pPabOTHI
KJacea; YMETh MI0JIb30B
TEOPETUYCCKUMH 3HAHUSIMU Ha MPAKTE
KU3HH; YMETh aHAIM3UPOBATH SIBIICHMUS]
K. — ymeTp paboTath B mape u KOJUIEK
yMeTh paboTaTh HajJ MPOEKTOM B KOM
3¢ (heKTUBHO pactpeensTh 00s3aHHOC

25 Pemrenne kauyectBeHHBIX 3amad Ha| Cuna NTOPUTMOM P. —ymeTs paboTaTh 10 MPEAIOKEHHBIN
temy «[lnaBanue Tem Apxumena. oOopMIIEHHUS 1 WHCTPYKIUSIM; YMEHHUE U3J1araTh MBICIT

IImaBanue Ten

perieHus 3aaa4d

YETKOU JIOTHYECKOU TTOCIIEI0BATETbHOC
aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCHTH IUIaH U COBEPIIICHHBIC
Orepanuun, BeIACIATE 3Tallbl U OLICHUBA
Mepy OCBOEHHS KaXKI0T0, HaXOIUTh
OIIMOKH, YCTaHABIMBATH UX MPHYHHBIL.

II. — opueHTHpOBaThCA B CBOEH CH
3HaHWI: OTIMYaTh  HOBOE  OT
W3BECTHOTO; IepepadaThIBaTh IMOIyde
nHpOpMaLHIo, JIeNaTh BBIBO/IBI
pe3yabTaTe COBMECTHOW paboThI
KJIacca; yMETh aHaJIH3UPOBATh

SABJICHUSA

K. — ymers paboTtaTe B mape M KOJJI€l
3¢ (HEeKTUBHO pacipeesaTh 00A3aHHOC
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OkcnepumenTanbHas pabora Ne 20
"N3ydeHune ycnoBui miaBaHus Ten"

YcnoBusa
IIaBaHUsA Tl

®poHTanbHas —
3HaKOMCTBO C¢ Th,
aJITOPUTMOM
odopmiteHUS
JabopaTOpHEIX paboT

I'pynnosas —
MpoBeCHHE
1ab0paTOPHON PaboTHI

P. — ymeTh paboTaTh MO TPETI0KESHHBI
WHCTPYKIUSIM; YMEHHE U3J1araTh MbICI
YETKOW JIOTUYECKOM MOCIEN0BATENBHO
OTCTaMBaTh CBOIO TOUKY 3PCHHMS,
aHAITM3UPOBATH CUTYAIUIO U
CaMOCTOSITEIIPHO HAXOANUTh OTBETHI HA
BOTIPOCHI ITYTEM JIOTHYESCKHUX PACCYIKIIC
AHAJIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCHTH ITJIaH ¥ COBEPIIICHHBIC

VH MBIy A b HAST — OTIepaLliy, BBIACIATH 3TAlbl U OLICHHUBA
o6paboTka Mepy OCBOEHHS KaXKJI0T0; HAXOJUTh
DPE3YIIBTATOB OHII/I6KI/I, YCTaHaBJIUMBATh UX MMPUYNHBI;
TenorcTpam: I[I. - nmepepabarbiBaTh  monyye
nHpOpMaLHIo, JenaTh BBIBOZBI
pe3yabpTaTe COBMECTHOW pPabOTHI
KJacea; YMETh MI0JIb30B
TCOPECTUYCCKMMU 3HAHUAMU HA IPAKTY
JKU3HU; YMETh aHAJIM3UPOBATH SABJICHUS
K. — ymeTp paboTath B mape u KOJUIEK
yMeTh paboTaTh HajJ MPOEKTOM B KOM
3¢ (heKTUBHO pactpeensTh 00s3aHHOC

PaGora u MomHOCTB. JHeprus. (9 1)

27 OxcnepuMeHTanbHas padota Ne 21 Mexanunueckass | @poHTANIBHAS — P. — ymeTb paboTaTh 0 TIpeII0KEHHBI
"Brruucnenne paboTHI, pabota 3HaKOMCTBO ¢ Th, HHCTPYKLMAM; YMEHME U3J1araTh MBICT
COBEPIICHHON MIKOJIBHUKOM MpH JITOPUTMOM YETKOH JIOrMYecKOoil 1ocie10BaTeNbHO
noabeme ¢ 1 Ha 3 srax" odopmIiieHus OTCTaMBaTh CBOIO TOUKY 3pEHHS,

mabopaToOpHBIX padboT

I'pynnosas —
MIpOBEJICHNE
nabopaTopHOI pabOTHI

NunuBuayanbHas —
obOpaboTka
pe3ybTaTOB

JemMoHcTpanuu:

aHaJIM3UPOBATH CUTYAIIUIO U
CaMOCTOATECIIbHO HAXOAUTh OTBETHI HA
BOIIPOCHI ITyTEM JIOTHUECKUX PACCYIK]IE
aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCHTH IIJIaH U COBEPIIIEHHEIE
OTIEPAIINH, BBIJICIIATH ITAIBI U OI[CHHUBA
MEPY OCBOEHHS KaXJ0T0; HAXOAUTh
OIHI/I6KI/I, YCTaHaBJIUBATh UX IMIPUYNHBI;

I[I. - mepepabarbiBaTh  MONy4e
nH(OPMAIHIO, nenarhb BBIBOJIbI
pe3yabTaTe COBMECTHOH palOTEhI

KJacca; YMETh MOJIb30B

TCOPCTUYCCKUMU 3HAHUAMU HA HPAKTY
JKU3HU, YMETH aHAJIU3UPOBATH SABJICHUS

K. — ymeTp paboTath B mape U KOJUIEK
yMETh pa0oTaTh HAJ MPOCKTOM B KOM
3¢ (HEeKTUBHO pacupeeaTh 00S3aHHOC




28 OkcriepuMenTanbHas padora Ne 22 | MomHOCTb ®poHTampHAs — P. —ymeTb paboTaTh 10 MPEAIOKEHHBIN
«Bbruncnenue MOIIHOCTH 3HaKoOMCTBO ¢ Th, HHCTPYKLUSIM; YMEHHUE U3JIaraTb MbICIT
Pa3BUBAEMOM  IIKOJHGHMKOM IIPH aJITOPUTMOM YETKOM JIOTMYSCKOM MOCIIEA0BATEIbHO
noxbeMe ¢ 1 Ha 3 aTax» ohopMIIeHUS aHAJIM3UPOBATH COOCTBEHHYIO paboTy:

71a00paTOPHBIX paOOT | COOTHOCHTH IUIAH U COBEPIICHHBIC

OTIepaLlUH, BBIAEIATH 3TAlbl U OLICHHUBA
I'pynnosas —

Mepy OCBOEHHS Ka)XJI0TO, HAXOAUTh
IIpOBEEHHE

. OIMOKY, YCTaHABJIMBATh UX IPUYUHBI.

nabopaTopHOI pabOTHI
" II. — opueHTHUpOBaTHCSI B CBOEH CH

HAMBUAYyaJIbHAs — .

p A 5 1y 3HAaHUM:  OTIMYaTb  HOBOE  OT
00paboTka W3BECTHOTO; TepepadaThiBaTh Moiryye
pe3yIbTaTOB uHpOpMAIUIO,  JeJaTh  BBIBOJBI

pe3yabpTaTe COBMECTHOW pPabOTHI
JemoHcTpauu:

KJlacca; yMEeTh aHaJIN3UPOBATh

SIBIICHUS

K. — ymers paboTate B mape U KOJUIE}

3¢ (heKTUBHO pactpeensTh 00s3aHHOC

29 OkcnepumenTtanbHas padora Ne 23 | [Ipocteie ®poHTaNbHAs — P. —ymeTb paboTaTh 10 MPEAIOKEHHBIN
«OmpeneneHne BBIMTPHINIA B CHIIE, | MEXaHU3MBI. 3HaKOMCTBO € Th, WHCTPYKLUAM; YMEHUE U3JIaraTh MBICII
KOTOPBI  JIaeT MOABKMXKHBIA ¥ | BeIurpbim B aJIrOPUTMOM YETKOH JIOTHYECKOU MOCIIEA0BATENBHOC
HETIOIBIKHBIN OII0K» CHUTE odopmITeHUs AHAJIM3UPOBATH COOCTBEHHYIO paboTy:

71a60paTOPHBIX PA0OT | COOTHOCUTD IUIAH U COBEPIIICHHbIC
Orepanuun, BbIACIATH 3Tallbl U OLICHUBA
I'pynnosas —
Mepy OCBOEHHS KaXJI0T0, HAXOAUTh
MpoBeICHHE

J1a00pPaTOPHOM PabOTHI

NunuBuayanbHas —
00paboTka
pe3yJIbTaToB

JemoHcTpanuu:

OHII/I6KI/I, YCTaHaBJIMBATb UX MPUYNHBI.

II. — opueHTHpOBaTHCA B CBOEH CH!
3HaHUM:  OTIMYaTh  HOBOE  OT
W3BECTHOTO; IepepadaThIBaTh MOIyye
nHpOpMaLHIo, JIeNaTh BBIBO/JIBI
pe3yabTaTe COBMECTHOW paboTEhI
KJIacca; yMeTb aHAIU3HPOBaTh

SABJICHUSA

K. — ymers paboTarh B mape U KoJuIek
3¢ (HEeKTUBHO pacnpeIeNaTh 00A3aHHOC
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Pemenne 3amay Ha Temy «Pabora.
MouHocTe»

VYcnosue
paBHOBECHSI Tel.
IlenTp TsKECTH

ANTOPUTMOM
ohopMITCHUS U
peleHus 3a1a4

P. — yMeTh paboTaTh 10 MPeITOKEHHBI
WHCTPYKIUSAM; YMEHHUE U3JIaraTh MbICT
YETKOH JIOTHUECKOM MOCIEI0OBATEIBHO
OTCTamBaTh CBOIO TOUYKY 3pEHUS,
AHAJIM3UPOBATH CUTYAIUIO U
CaMOCTOSTENILHO HaXOAUTh OTBETHI HA
BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKJIC
aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCHUTH TIJIaH M COBEPITIICHHBIC
OTepalliy, BBIIEISITh STAlbl U OIICHUBA
MepY OCBOEHHS Ka)KJI0T0; HAXOIUTh
OIMOKY, YCTAHABITUBATh UX MPUINHBL,

I[I. - mepepabarbiBaTh  MONy4e
nHpopmanuio,  JeNaTb  BBIBOJBI
pe3ysbTaTe COBMECTHOH paboThl

KJ1acca; yMeTb MIOJIb30B

TCOPETUUCCKUMU 3HAHUAMMA Ha IIPAKTE
JKU3HU; YMETb aHAJIU3UPOBATH ABJICHUS

K. — ymerp paboraTh B mape M KOJUICK
yMeTh paboTaTh HaJ MPOEKTOM B KOM
3¢ (heKTUBHO pactpeensTh 00s3aHHOC
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OkcniepuMmeHTanbHas padora Ne 24
«Borancnenne KII HakaoHHON
TUIOCKOCTH

KITA. KIIJT
HAKJIOHHOH
IUIOCKOCTH

®poHTanbHas -
3HakoMcTBO ¢ Th,
aIrOpUTMOM
odopmiteHUs
J1a00PaTOPHBIX padoT

['pynnosas —
IpoBeEHHE
nmabopaTopHOU paboThI

NunuBunyanbHas —
00paboTka
pe3yIbTaTOB

JeMoHcTpaiuu:

P. —ymeTh paboTaTh 10 MPeaI0KEHHBIN
WHCTPYKIUSAM; YMEHUE H3JIaraTh MBICIT
YETKOM JIOTMYECKOM MOCIIES0BATEIHHO(
AHAIIM3UPOBATH COOCTBEHHYIO paboTy:
COOTHOCUTH TUIaH U COBEPIIICHHBIC
OTIepaIliy, BBIIEISITh STAIbl H OI[CHHUBA
Mepy OCBOCHHS KaXJI0T0, HAXOJIUTh
OIMOKY, YCTAHABIIUBATh X TIPUYHHEI.

II. — opueHTHpOBaTHCA B CBOEH CH!
3HAaHUM:  OTIAMYaTb HOBOE  OT
W3BECTHOTO; IepepadaThiBaTh Moyyye
nHpOpMAITHIO, JIeNaTh BBIBOJIBI
pe3yabTaTe COBMECTHOH palOTEhI
KJlacca; yMETh aHaJIU3UPOBATh

SIBJICHUS

K. — ymeTs paborarh B mape u KOJJIEl
3¢ (HEeKTUBHO pactpeIensaTh 00s3aHHOC




32 OkcniepuMmenTanbHas padora Ne 25 | Kunernueckass | @poHrtanbHas — P. —ymeTb paboTaTh 10 MPEAIOKEHHBIN
«M3Mepenne KHHETHYECKOH | SHEPIHUs. 3HaKOMCTBO ¢ Th, HHCTPYKLUSIM; YMEHHUE U3JIaraTb MbICIT
SHEPIUH TeNa» dopMyna I | aITOPUTMOM YEeTKOH JIOrMYeCKOH 1Moce10BaTeNbHOL

pacueTa odopmiteHUs aHAJIM3UPOBATH COOCTBEHHYIO paboTy:
KHHETUYECKOH | TAOOPAaTOPHBIX PabOT | COOTHOCHTH IUIAH U COBEPIICHHBIE
SHEPTUHU OTIepaLlUH, BBIAEIATH 3TAlbl U OLICHHUBA

I'pynnosas —

Mepy OCBOEHHS Ka)XJI0TO, HAXOAUTh
IIpOBEEHHE
. OIMOKY, YCTaHABJIMBATh UX IPUYUHBI.

nabopaTopHOI pabOTHI

" II. — opumeHTHpOBAaTBECA B CBOEH CH

HAMBUAYyaJIbHAs — .

p A p y 3HAaHUM:  OTIMYaTb  HOBOE  OT
00paboTka W3BECTHOTO; IepepadaThIBaTh IMOIyUe
pe3yIbTATOB uHpOpMAIUIO,  JelaTh  BBIBOJIbI

pe3yabpTaTe COBMECTHOW pPabOTHI
JeMoHcTpanuu:

KJ1acca; yMEeTh aHAJTU3UPOBATh

SIBIICHUS

K. — ymers paboTate B mape U KOJUIE}

3¢ (heKTUBHO pactpeensTh 00s3aHHOC

33 Pemrenue 3a7a4y Ha temy| Kunernueckast | anropurmom
«KuneTtnueckast SHEPTUS SHEPIHUsl. odopMIIeHHUS 1

®opmyna 11t peleHus 3a1a4y
pacuera
KHUHETUYECKOMN

34 Pemenue 3anau Ha Temy [lorenumanbHa | aITOPUTMOM

«[loTeHnagbHAsT SHEPTUS» s DHEPIHUsl. oopmienus n

peuiCHuA 3aaa4




Cooeporcanue uzyuaemozo Kypca ¢ 8 knacce

@OusnyecKuii MeTO H3yYeHHs MPUPOABI: TeOpeTHYECKHIT U IKCIIepUMeHTAIbLHBIN (3).
OnpeneseHue LeHBI IeleHus TPUOOPOB, CHATHE NOKazaHuit. OnpeneneHne NorpeHoCTel
HU3MEPEHUN.

TennoBble siBJIEHUs U MeTOABI UX HccaenoBanus (8). Onpenenenne yaInHEHUS Tena B
Ipolecce U3MEHEHUs TeMIlepaTypsl. PereHne 3aqad Ha onpezieieHue KOJIMYecTBa TEIIOTHI.
IIpumeHeHue TEeMmI0BOro pacIupeHHs Ul pETUCTpallu TeMIeparypsl. MccnenoBanue npoueccon
TUTaBIICHUS W OTBepJeBaHms. M3yueHue ycTpoiicTBa TeruioBsx apurateneii. [Ipubopsr mis
M3MEPEHHS BIaKHOCTH BO3LyXa.

JyleKTpUYeCKHe ABJIEHUS U MeTOAbI UX ucciaenoBanu (8). OnpeneneHue yaeabHOTO
COTPOTHBIIEHUS TPOBOAHMKA. 3akoH OMa /i yuacTka 1enu. Pemenue 3aaay. Mccnenosanue u
HCIIOJIb30BaHUE CBOMCTB AJICKTPUYECKUX KOHIIEHCATOPOB. Pacuer moTpedasieMoil 3IeKTPO3HEPTHH.
Pacuer KII/] anexTpuyeckux ycrpoicTs. Pemenue 3agau Ha 3akoH [xoynsa-Jlenna.

DaexkTpoMarauTHbIe siBiaeHus (5). [Tonydenue u GpukcupoBaHHOE M300paKEHHE MarHUTHBIX
nosiel. Mi3ydeHue cBOMCTB aieKTpoMaruura. M3zydenne Moenu anekrpoasurareiis. Penenue
Ka4C€CTBCHHBIX 3aJ1a4.

Onruka (8). Mzyuenne 3akoHOB oTpakenus. HaOroeHe OTpakeHust U MIPEIOMIICHHS CBETA.
Nzobpaxkenus B muH3ax. OnpeneneHne TIaBHOTO (DOKYCHOTO PACCTOSIHUS M ONTHYECKOUN CHITBI
nuH3bl. Habnronenue untepdepeniun ceera. Pemenue 3amaq Ha peoMIIeHHE CBETa.
Hab:roieHrie OTHOTO OTPaXKEHHUs CBETA.

IMoaroroBka u mpoBeaeHue NTOroBol KoHpepenuun (2). MunuBuayansHas padborta 1o
IIOATOTOBKE IPOEKTA K IPE3CHTALlUN.
Copeprxanue NporpaMMbl
8 kirace
34 yacoB (1 yac B HeleJII0)

m\n

Tema/KoJI-BO YacoB MatepuaJ A5 H3y4eHHs TeMbl BHEYPOYHBIX 3aHATHI IIn




Ousnueckuit metoy | [IpaBuina TexHuku Oe3omacHocTH mpu  pabore ¢ | 1. OmnpeneneHre eHbl JInys
U3Yy4YEHHS NIPUPOJBL: | pusudeckuM npuOopoM. Msmepenme (HU3HMYECKHX | neneHus IPUOGOPOB, CHATHE HaIp:
TEOPETHICCKUN BenmmuuH. OmpeaeleHne IEHBI JCICHUS W TOKa3aHWUH | [joxas3aHMid. Ppa3H
2KcnepHMeHTaanH mpuOOPOB. AbcomoTHas u OTHOCHUTEIIbHAS | 9 Onpesiesienne Mo3H
(3 MIOTPEIHOCTb. 3liaquMe OKCHEPUMEHTA JUIS PASBUTHA | 1ornerrocTeil H3MEpEHHS. hopwm
Hay‘lH{:IX TCOpHH M CO3/aHHS HOBBIX TEXHMYECKHX | g PellCHIE KAYeCTBEHHEIX Ctpo

YCTPOWMCTB. sanan. Briae

pe

Pery.

MO3H:

1 TIOC

COOTH

Kom:

o011y

aJieK!

0T00!

o0y

TemnoBsle siBicHUA | TemoBoe pacHIMpeHHE Tel W €ro ucnoib3oBaHue B | 1.Ompenenenue yminHeHus tena | JInui
u  Merombl  uX | TexHuke. CrocoObl M3MEHEHMsS BHYTPEHHEW SHEpruu | B npoiecce WU3MEHEHUS | OIBIT
uccnenoaHusi(8) ten. Bunsl Tennonepenaun. Temonepenada B npupoae | TEMIEPATYPHI. CIIOC(
u TexHuke. KoamdecTBo TemmoTsl. 3aKoH COXpaHeHus u | 2. Pemenne 3amau  Ha | PHEPI

MIpeBpalleHs dHEPrud B MEXAaHMYECKUX M TEIUIOBBIX | OIPEIEIECHUE konmuectBa | Ilo3m

mporieccax.  ArperaTHple  COCTOSIHHS — BEIECTBA. | TEIUIOTEL.. 0000

®azosbie Tepexoanl. Pabora rasa u napa. Teruiosbie | 3. [Ipumenenue TemnoBoro | Ycra

JBUTATENH. J[BUrarenb  BHYTPEHHETO  CropaHus. | PACIIUPCHHUSA UL PETUCTPALMH | CIIE]IC

PoropHo — mopuHeBoit nBuratens Bankens. uzens. | TEMICPATYPBHL. Ananus " | omnpe;

[lapoBast u ra3oBas TypOuHa. HeoObruHBIE MBUTATENH. 0600weHNe BOSMOXHBIX | pery,

[TepcnexTuBsbl CO3JIaHNs HOBBIX IBUrareseii, | BApMaHTOB KOHCTPYKLHH. 4. OC
YCOBEPIIICHCTBOBAHHUE MPEKHUX u samens | YiccieoBanue HPOLECCOB | oo

ucnonb3yemMoro B Hux Tommea. KIIJ[ Teruosoro | [VTABICHI M OTBCPIICBAHMA. Komn

JIBUTATENS ¥ TIEPCIIEKTHBBI €70 MOBBIIIEHHUS. S Usyuenne CTPOCHIA T e

KPHCTAIIIOB, WX BBIPAUMBAHKE. | o -

6. Uzyuenue YCTpOKCTBA ]

MpaK’

TEIJIOBBIX JABHTaTENCH.
7. Ilpubops! 11 N3MEpeHUs

BIIQ)KHOCTH.

8. Pemenne
KaueCTBEHHBIX 33/]1a4 Ha

onpeaenenue KII/] rernnosoro

JIBUTATEIS.




DIeKTpUYecKue Konmencaropbl. Onektpudeckuit  Tok. JledicTeus | 1.Onpenenenne yaeabHOTO JInys
ABICHUSA U METOZIBI | JIEKTPMIECKOTO TOKA. DIEKTPHYECKUM TOK B CPENax: | CONPOTUBIEHHS IPOBOIHHMKA. DJICKT
WX HCCIIEJOBAHUS MeTallax, JKUAKOCTAX, Ta3aX, MOJNYNPOBOAHMKAX. | 2 3akon OMa Ul yyacTKa memu. | Y B3a
8 CoennHennss TpOBOAHMKOB. OCBETHTENbHAs —CeThb. | Pemenue 3a1au. Io3H
Onextponsmeputenbhble  mpubopsl.  Pabota U | 3 Yccnenopanue u | dopwy
MOIIHOCTb 3JIEKTPUYECKOr0 TOKA. 3aKOH JIKOYIA — | pemonp3oBanue cBoticts | YCTa
Jlenna. DnekTpoHarpeBarenbHble HpuOOpHL. Pacuer SNEKTPHYECKUX KOHICHCATOPOB. | CIIE/I
notpebiseMoit JJIEKTPOIHEPTUH. Kopotkoe | 4. Pemenne  3amau = wHa | Pery.
3aMbIkaHue. IlnaBkue mpenoxpanurenu. IIpuMEHEHHE | 3appcHMOCTE CONPOTHBIEHHs | COXP:
TIOJTYIIPOBOTHUKOBBIX ITPHOOPOB. IIPOBOJHUKOB OT Temreparypsl. | PETY
5.Pacuér TOTpeOIIe MO y4eOl
3JIEKTPOSHEPTUH. Komr
6. Pacuér KII1/] apryn
ANEKTPUIECKHUX YCTPOICTB. CIIOp]
7. Perienue 3anau Ha 3akoH | HEBP:
Mxoyng-Jlenua.
8. Pemenne kauecTBEHHBIX
3a/ad.
DJeKTpOMarHuTHel | MarautHoe ToJe. OnextpomarHuThl. | 1.Ilomydyenne u puxkcupoannoe | Jlmui
e SIBJIEHUA (5) 9J‘I6KTp0MaFHI/ITHBIe peine u ux IIPUMCHCHHUE. 1/13()6pa)1(eH1/1e MATHUTHBIX | JEHC
[locTossHHBIE MarHUTHI U WX TpUMeHeHne. MarHuTHOE | roeit. Usro
nosne 3emau. Ero BiaumsHuEe Ha pamuocBssb. JlelicTBue 2. VI3yueHue CBOHCTB HCIIBI
MAarauTHOI'O 1IOJIA Ha IPOBOJHUK C TOKOM. NIEKTPOMATHHUTA. 3aBUC
ONEeKTPOABUTaTENb. 3 W3yuerue Moxern CHTBI
3JEKTPOIBUTATETIS. Tlosn
4.Pemenne KaueCTBEHHBIX 3a1a4. OTep:
5. Penienue kauecTBEHHbBIX Ymer
3a/ad. OTIpe;
poIx
qacTe
Pery.
dopw
CTpOsS
Komn
pabo
COTP)
CIIOC(

KOOII«




n/n

5 Ornrruka (8) Ucrounnku cBera. Cuma cBera. OcBeméHHOCTD. | 1.M3yueHne 3akoHOB oTpaxkeHus. | JImyi
OtpakeHue u NPETOMIICHHE CBETA. 3aKOHbI OTPAKECHNUS | 2 HaGmioAeHIEe OTPAKCHNUS H SBIIC}
u npenomnenus. IlomHoe otpaxkenue. BonoxoHHas NpesIOMIIEHNs CBETa. nyyel
ontuka. 3epkaja IUIOCKHE M cdepudeckue. JIMH3BL 3. M306paykeHns B JHH3X. OIITH
Ontudeckass cwiaa JHH3BEL OnTHYECKHE TPHOOPEL. yeTpe
4.0npenencHue riaBHOTO
Hucnepcus cBera. Iser Tenma. MHTEphepeHITHA CBETA. o Mo3n
OKYCHOTO PacCTOSHUS H
[IpocBemiienne onrtuku. Judpakmous ceera. Uckaxkenne Y vp nHAC
1300pakeHHl, MOTy4EHHBIX C MOMOIIBI0 onTHyeckux | OHNTHICCKON CHIILL IHH3BL. CaMO
puGOpOB. 5. Habnronenue TesTe
CHeKTpalbHbIi aHATH3. HHTEp(EPEHIIN 1 AUPpaKiin TBOp®
CBeTa. P
rYy.
6. Pemenue 3anad Ha ery
hopw
MpeJIOMJICHUE CBETA.
CTpOsS
7.Habnronenue MIOJTHOTO
Komz
OTpakKeHUS CBETA.
rpymi
8. Permienne xauecTBEHHBIX 3a1a4
COBef
Ha OTpaKEHHE CBETA.
P opuel
HJIN ¥
6 IloxroroBka u [Ipesentanuss ~ paborel.  Odopmienue  pabotsl.| MHouBuayanbHas pabota 1o | [lo3H
MIPOBEICHUE [IpoBenenne koHdepeHIUM. IIOATOTOBKE IIPOEKTa K | 0000
HUTOTOBOU [IPE3EHTALINH. Pery.
KoH(epeHuH (2) neiic
00Ha]
Komz
B3amN
COBM
HUHGO
o3H
CHTY:
(pucy
Pery.
JIEHC
Komnr
co0c1
ocp:
Ilepedyennb TeM HccIeA0BATEIBLCKHX PA0OT yyamuxcs § KjaccoB
Ne Paznen Tema uccjie10BaTeIbCKOH padoThI




1 DKOJIOTHYECKHE MPOOIEMBI TPOU3BOICTBA U MEpEAadn MICKTPOIHEPTrun B Poccum

2 PazBuTHe sHepreTrkH B POCTOBCKOM 00/1aCTH U OXpaHa OKPYKAfOIIEeH Cpeabl

Bnusnue JCATCIBHOCTH

YeJI0OBEeKa Ha COCTOSHUE DKOJIOTUYECKHE HpO6J'ICMBI OCYIICCTBJICHUA HEYIIPABIACMBIX 1 YIIPABIIACMBIX AACPHBIX PC

OKpPY’KaroILlEel cpebl.

4 DKOJOrMUECKHE
MTOCJICICTBUS TPUMEHEHUS
9eJI0BEKOM (PU3HUECKHUX

aﬂeKTpI/I‘IeCKI/IG SIBIICHUS B MOEM J0M€E

5 OTKPBITHHA Ucropust pa3BuTHs 31eKTpo3HEpreTuky B Poccun

6 CoBpeMeHHas 3JIeKTpo3HepreTnyeckas kapruaa Poccun

PEAJIM3YEMBIE YYEBHBIE ITPOT'PAMMBI 1 YYEBHO -
METOJIUYECKOE OBECIEYEHUE ITPOT'PAMMBI BHEYPOUHOM
JAEATEJIBHOCTHU «®PU3UKA BOKPYI' HAC» B 7-8 KNTACCAX
B 2020-2021 yyeOHOM roay

Kiacc IIporpamma Y4eOHo - MeToanveckoe odecreueHue (JIu1
Hasganue YUUTENA U yYaInuxcs)
y4e0HOT0
Kypca
KonuuecTtBo
4acoB




Txnacc
«Du3ukKa
BOKPYT HasD»
34 yaca,

1 yac B
HeJIelTio;

8 ki1acc
«Pur3nKa
BOKPYT HAaC»
34 yaca, 1 yac
B HEJICIIO

Pabowas mnporpamma. CocraBieHa Ha

ocHoBe IIpuMepHON mporpammbl IO
yueOHpIM Tpeameram. Pusmka. 7 — 9
knaccel (IIpumepHble mporpamMmsl 1O
yueObHpM Tpeameram. Pusmka. 7 — 9

Kiaccel. — 3-¢ u3a.- M.: Tlpoceenienue,
2013. — 80 c. (CrammapTel BTOPOIO
MOKOJICHUS)) W MPOTrPaMMbl OCHOBHOTO
obmero ob6paszoBanusi. dusmka. 7 - 9
kmaccsl  A.B.  Ilepenukuna, H.B.
O®uonosny, E.M. I'yrauk (Ilporpamma
OCHOBHOTO o01ero 00pa3oBaHHsI.
Ouzuka. 7 - 9 wimaccer (aBTopel: A.B.
Ileppiikun, H.B. ®unonosuu, E.M.
I'yrauk). ®usnka. 7-9 kmaccel: paboune
nporpammsl / coct. @50 E.H. Tuxonosa
- 5-¢ u3x., nepepad.-M.: [poda, 2015. —
400c., ctp.4.)

N o u

10.

11.

BreypouHas 1eATeNbHOCT HIKOJIBHUKOB. MeTOINYECKHiT KOHC!
I.B. I'puropnes, [1.B. Ctremanos. — M.: IIpocBemenue, 2011. —
TTOKOJICHHS ).

BreypouHas nestensHOCTh. [IpuMeEpHBIN IUIaH BHEYPOUHOU Jies
nocobue ans yuutens/. B.IL. Crenanos, J.B. I'puropses — M
(CrarmapTsl BTOPOTO TIOKOJICHHS).

Paboune nporpammel. @usuka. 7-9 kiaaccel: yaeOHO-METOIUYEC
M.:Ipoca, 2012.-398 c.

®denepanbHBINA TOCYJAPCTBEHHBINA CTaHIApT 00IIero 00pa3oBaHI
JesITebHOCTHBIN moaxoA [TekceT]: MeToandYeckrne peKoMeH 1Ay
rox o6m. Pen. T.®.Ecenxosoit, B.B. 3apybunoii, aBt. Betym. C
3apybuna — YmesHOBCK: YUIIKIIPO, 2010. — 84 c.
3annmarenpHas pusuka. [lepensman .M. — M. : Hayxka, 1972.
3aHuMaTtenbHbIe OnbITHI 0 (usuke. ['opes JI.A. — M. : [Ipocser
Xouy ObiTh KymuOunasim. Onbmanckuit 1.W. — M. : PULL MK/,
Owusuka s yBinedeHHbIX. Kubanpuenko A.S5., Kubanpuenko 1
9. Kak ctatp yueHbIM. 3aHATHS 110 (PU3MKE AJIS CTAPIIEKIACCHHU]
Xytopckwuii, 1.C. Macios. — M. : 'moGyc, 2008.
®poHTamBHBIE TA0OpaTOpHbIE 3aHATHA TT0 (pr3uKe B 7-11 Kiacc:
yupexaenuii: Kaura nist yuurens./mon pea. B.A. bByposa, I'.T". |
1996.

Hayunsie passieuenus B oonactu pusuku u xumud. 1. Trccan;
Teppa- Kamxusrit kiry6, CI16., 2009 (Mup BokpyT Hac).




