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IlosicHuTeIbHAS 3alIHCKA

JlononHUTENbHAS o01meoOpa3oBaresbHast o01epa3BUBaroIas nporpamma
«OKcriepuMeHTalIbHas (U3UKa» C HUCIOJb30BaHMEM O00OpymoBaHus meHTpa «Touka pocTa»
IpeAHa3HAuCHA I OpraHU3allui BHEYPOUHON AeATEIbHOCTU 00yuaromuxcs 8 kiacca.

[Iporpamma pekomeHayercst Ui padOThl, C LENbI0 NPUBUTHS WHTEpeca K MpPEAMETY,
(GbopMUpPOBaHHS y YYalIMXCS HABBIKOB HCCIIEIOBATEILCKOM MESITEIBHOCTH, YIIIYOJCHHUS H
pacmpeHuss 3HaHUS 1O (HU3MKe, a TakkKe OTACIbHBbIE (ParMEHTHl 3aHATHH MOTYT OBITH
MCTIOJIb30BAHBI HA YPOKaX (PU3HKH.

Ha npenonaBanue kypca otBoautcst 34 vaca (1 gac B Hezemo).

Henbr0 mporpaMMbl  3aHATUH ~ BHEYPOYHOW  JESATENBHOCTH MO  (U3UKE
«QKCTIepUMEHTATbHAST PU3UKaY», IS 00yJaroImuxcs 8 Kiacca sSBISIOTCS:

. (dbopmMupoBaHNE W Pa3BUTHE y YYAIIUXCS KIFOUEBBIX KOMIIETCHIIMM: y4eOHO-
MO3HABATENBHBIX, WH(OOPMAIMOHHO-KOMMYHUKATUBHBIX, COLMAIBHBIX, M KakK CIJEJCTBUE
KOMITETEHIIMH JTUYHOCTHOTO CaMOCOBEPIICHCTBOBAHUS;

. (dbopmMupoBaHHE TPEAMETHBIX M METANpPEIMETHBIX pPe3yabTaTOB OOyUeHUS,
YHUBEPCAIbHBIX YUEOHBIX ICHCTBUIA;
. BOCIIUTAHHE TBOPYECKON JUYHOCTH, CIOCOOHOM K OCBOEHHUIO TMEpPEeIOBBIX

TEXHOJIOTUH M CO3JJaHHIO CBOUX COOCTBEHHBIX Pa3palOTOK, K BBIABM)KEHHIO HOBBIX HJEH U
MIPOEKTOB;
. peanuzanys JesiTeIbHOCTHOTO MOX0a K IPEIMETHOMY O0yUEHHIO Ha 3aHATHSIX
BHEYPOUYHOH AEATEIIBHOCTU O (PU3HUKE.
OCOOEHHOCTBIO BHEYPOUHOH AEATEIBHOCTU N0 (PU3UKE SABISAETCA TO, YTO OHA HAIlpaBJieHA
Ha JOCTIKEHHE oOydarouumucs B OOJbLICH CTENEHH JWYHOCTHBIX W MeETalpeIMETHBIX
pe3yiIbTaToB.

3anayu kypca

® BBISIBJICHUEC HHTCPECOB, CKHOHHOCTeﬁ, CHOCO6HOCTCI>1, BO3MOKHOCTEH yYUdamuxcs
K pa3JIM4YHbIM BUAaM ACATCIIBHOCTH,

® (bOpMPIpOBaHI/Ie IMPEACTABJICHHUA O ABJICHHAX M 3aKOHAX OKPYXKAromero Mmupa, ¢
KOTOPbIMU HIKOJIBHUKHN CTAJIKUBAKOTCA B HOBCC,Z[HCBHOﬁ KHN3HH,

® (bOpMPIpOBaHI/Ie MpEaACTABIICHHA O HAYYHOM MCTOAC ITO3HAHUSA,

® Pa3BUTHEC UHTCPECA K HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH,

® Pa3BUTHC OIIbITA TBOp‘leCKOﬁ JACATCIIbHOCTHU, TBOPUYCCKUX CHOCO6HOCT€I>1;

® CO3JaHucC YCJ'IOBI/Iﬁ AT peajindallii BO BHCYPOUIHOC BPEM:I HpI/IO6peTeHHBIX

YHUBCPCAJIBHBIX y‘l€6HLIX ﬂeﬁCTBHﬁ B YPOYHOC BPEM:I;

® HCIIOJIB30BaHHUC HpI/IO6p€TéHHLIX 3HaHWUHI u YMeHI/Iﬁ JUIA pCUICHUA
MPAaKTUYCCKUX, JKUZHCHHBIX 3a/1a4;

° BKJIFOUCHUC YUAlIUXCA B pa3H006pa3Hy10 ACATCIIbBHOCTB: TCOPECTHICCKYIO,
MPaKTUICCKYHO, aHAIIUTUYCCKYHO, IIOUCKOBYIO,

. BBIPA0OTKA TMOKMX YMEHHMH MEPEHOCHTh 3HAHWS W HAaBBIKA Ha HOBBIE (OPMBI
yueOHO paboThI;

° PasBUTUC COOGpEBPITCJ’ILHOCTI/I )51 6BICTpOTLI pCaKkinu 1npu pCIIiCHUU HOBBIX
Pa3JIMIHBIX (1)143I/IHCCKI/IX 3aaa4, CBA3aHHBIX C HpaKTHQCCKOﬁ JACATCIBbHOCTBIO.

Metoanb 00y4eHusi 1 (pOPMbI OPraHU3ALMHU AEATEIbLHOCTH 00y4aKOLINXCH

Peanuzanus mporpaMMbl BHEYPOUHOU JEATENBHOCTH MPEATIOIAracT MHANBUIYAIbHYIO U
IPYNIOBYIO pPabOTy O0OydYarolMXcCs, IUIAHUPOBAaHUE M IPOBEICHUE HCCIENI0BATEIbCKOTO
HKCTIIEPUMEHTA, CAMOCTOSITENIbHBINA COOp JaHHBIX JUIS PEIICHUS MPAKTUYECKUX 3a/ad, aHAu3 U



OIIEHKY TMOJYYEHHBIX pE3yJbTaTOB, U3rOTOBJIEHUE TocoOui u Mojeneil. I[Iporpamma
MpeycCMaTpUBAET HE TOJBKO 00ydYaroIIue U pa3BUBAIOIINE LIETH, €€ peaau3alus CriocoOCTBYeT
BOCIUTAaHHUIO TBOPYECKOW JINUHOCTH C AKTUBHOM KM3HEHHOM MO3ULIMEHM.

Ilnanupyembie pe3yJibTATHI OCBOEHHSI NMPOrpaMMbl BHEYPOYHOIH /1eSTEeJIbHOCTH
«IKcnepuMeHTaANIbHAsT (u3nKa» (Cc HCHOJbL30BaHHEeM o0opyaoBaHusi neHTpa «Touka
pocTtay) B 8 Kiacce.

Peann3anus nporpaMmsl CioCOOCTBYET JOCTHKEHUIO CIEAYIOIUX PE3YJIbTAaTOB:

Jluunocmmnoie:

* OpHUEHTAalUs Ha TOHMMaHUE NMPUYHMH ycIiexa BO BHE yUeOHOMN NeATeTbHOCTH, B TOM YUCIIE
Ha CaMOaHAJM3 U CAMOKOHTPOJIb pe3yJibTaTa, Ha aHAJIN3 COOTBETCTBUSI PE3YJbTATOB
TpeOOBaHUSIM KOHKPETHOM 3a/1a4u;

* CIHOCOOHOCTHh K CaMOOIICHKE Ha OCHOBE KPHUTEPHUEB YCIENTHOCTH BHE YyueOHOU
EeSITENLHOCTH;

Obyuarowuiics NoLyYum 803MONCHOCMb 015 (POPMUPOBAHUSA:

*  BHYTPEHHEW NO3WIMM IIKOJBHHMKA HA YPOBHE IOJOKHUTEIBHOTO OTHOLICHHS K IIKOJIE,
MOHMUMAaHUsI HEOOXOAMMOCTH Y4Y€HHUS, BBIPAKEHHOT0 B MpeobiajaHuu  ydyeOHO-
IT03HABATEIbHBIX MOTHBOB;

*  BBIP@XEHHOH ycTONYMBON yueOHO-TIO3HABATEIbHOW MOTHUBALIMY YUEHNS,

*  YCTOWYHMBOTO y4eOHO-NO3HABATEILHOTO MHTEpECa K HOBBIM OOIIMM crioco0aM pelieHus
3ajad.

Mema npeomemnuie:
B cghepe pezynamuenvix ynueepcanoHwvix y4eOHbIX 0elCmEuil yuaujuxc:

*  IUJIAHUPOBATh CBOU JICHCTBUS B COOTBETCTBUU C MOCTABJICHHON 3a/jauell U yCIOBUSMU €€
pean3anuu, B TOM YKCIie BO BHYTPEHHEM IUIAHE;

*  OCYUIECTBJISITh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb 110 PE3YNIbTaTY;

*  pasnuyath Ccroco0 U pe3ynbTaT ACUCTBHUS.

Obyuarowuiics nomyyum 03MONCHOCIb HAYYUNCAL:
* B COTPYJIHHUYECTBE C yUUTEJIEM CTAaBUTh HOBBIE yueOHbBIC 33a4H;

*  MPOSIBIIATH MO3HABATEIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

*  CaMOCTOSITEIBHO aJIEKBAaTHO OLICHUBATh MPABUJILHOCTH BBITIOJHEHUS IEUCTBUSI 1 BHOCUTh
HE0OX0IMMbIe KOPPEKTHUBBI B HCIIOJIHEHHUE KaK M0 X0y €ro peaju3aluu, Tak U B KOHIIE
JICUCTBHSL.

B cpepe noznasamenvnvix ynueepcanbHuiX yUeOHbIX 0ClcCm Ul YHAUUXCA:

*  OCYIIECTBISTh IOUCK HEOOXoauMoW HHGOpPMALMH JUIS BBINOJIHEHHS BHE Y4EOHBIX
3aJJaHUH C HUCMOJb30BaHUWEM Yy4eOHOM IUTepaTypsl U B OTKPBITOM HH(POPMAIMOHHOM
MPOCTPAHCTBE, SHIMKIIONEINH, CIPABOYHUKOB (BKJIIOYAs SJIEKTPOHHBIE, IM(POBHIE),
KOHTPOJIUPYEMOM NpocTpaHcTBe MHTepHeTa;

*  OCYILIECTBJISITh 3aMUCh ((pUKCalKI0) BEIOOPOUHON HHPOpMALUK 00 OKpYKaloIleM MUpE U
0 cebecaMoM, B TOM 4Hciie ¢ HOMOIIbI0 HHCTpyMeHTOB UKT;

*  TPOBOJUTH CPABHEHHUE U KJIACCH(PUKALINIO N0 33JaHHBIM KPUTEPUSIM;

Obyuarowuiics nOIY4UmM 603MOHCHOCb HAYYUMbCA.

* OCYLIECTBIISITh PACIIUPEHHBIH MOMCK HHPOPMALMU C HUCHOJIb30BAHUEM PECYPCOB
6ubnmotek u cetu MHTEpHET;

*  3aluCBIBaTh, (PUKCUPOBATH MHPOPMALUIO 00 OKpPYXAIOIUX SBICHHUSIX C MOMOIIBIO
nncrtpymenTtos UKT;

° CTpOUTH JJOTHYCCKOC accC JCHUC BKJIIOYAromice CTaHOBJICHUC IIPUYHUHHO-
) y



CIICICTBEHHEIX CBS3€Hi;

B cgpepe KommynukamugHbIX yHUBEPCAILHBIX YUEOHBIX 0 CHEUIL YUAUUXCA:

aJIEKBaTHO HCIMOJIb30BaTh KOMMYHUKATUBHBIE, TIPEKIE BCErO - PEUEBBIE, CPEICTBA IS
pelieHus: pa3InyHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTUYECKOE COOOIIEHNE,
BIIQJICTh TUATIOTHYCCKON (POpPMOI KOMMYHUKAIIMU, HCIIOJIB3Ys, B TOM YHUCJIC CPEJICTBA H
uactpymeHTsl UKT U 1MCTaHIIMOHHOTO OOIIECHMS;

JIOITYCKaTh BO3MOKHOCTh CYIIECTBOBAHHUS y JIIOAECH pPA3JUYHBIX TOYEK 3PECHUS, B TOM
YHUCJIE€ HECOBMAIAIIINX C €r0 COOCTBEHHOM, M OPUEHTUPOBATHCS Ha MO3UIUIO MTApTHEPA
B OOIIICHUM U B3aUMOJICHCTBUU,

AOTrOBApUBATBCA U MMPUXOIUTH K 06HI€My PEUIICHHIO B COBMECTHOM JCATCIIBHOCTHU, B TOM
YHCJICB CUTyallul CTOJIKHOBCHUSA MHTCPECOB;

Obyuarowuiics nNoLyYum 603MONCHOCHL HAYUUMbBCAL:

YUUTHIBaTh U KOOPJAWHUPOBATH B COTPYAHUYECTBE OTIUYHBIE OT COOCTBEHHOW MO3ULIUU
JIPYTUX JIOJIEH;

YUUTBIBATh PA3HbIC MHCHUA U UHTCPECHI U 000CHOBLIBATH CO6CTB€HHy1-O IIO3HUIIHIO,
HNOHUMATEL OTHOCUTEILHOCTE MHEHUH U MoAX0a0B K PECIICHUTIO HpO6J’IeMLI;

OCYIICCTBJIATH B3aMHBIN KOHTPOJIb U OKa3bIBaThb B COTPYAHUYCCTBEC HCO6XOJII/IMyI-O
B3anMOIIOMOIIb.

Ilpeomemmnuie:
OpPUEHTUPOBATHCS B SIBICHUAX M OOBEKTaX OKPYXKAIOUIETO MHpA, 3HATh I'PAaHUIBI UX
MIPUMEHUMOCTH;
MpUMeyaTh MOJIENH SBJICHUI U 00BEKTOB OKPYKAIOIIETO MUPA;
BBIJIBUTaTh U MPOBEPATH IpeyIaraeMble JJsl pelIeHUs TUIIOTE3bI.



Cojaep:xkaHue MPOrpamMMsl

TenioBble sIBIEHUS.

TermmoBoe pacmmpenue tei. [Ipoueccsl miaBjaeHus U OTBEPACBAHUS, UCIIAPEHUS U
KoHJleHcanuu. Termonepenada. BinaxHOCTb BO3/1yxa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu:

1. HaGmronenue TastHus JibJia B BOJIE.

2. CKOpOCTH UCTIAPEHUS PA3TUYHBIX JKUKOCTEH.

3. TerutoBbIe MBUTATENN OYIYIIETO.

Oxrcnepumenmanvuvie pabomul (C UCTIONb30BaHUEM 000pynoBanus «Touka pocray):

1. I3MeHeHus JJTMHBI TeJIa TPH HAarPEBAHUU U OXJTAKICHHH.

2. O1nuBKa apamHOBOTO COJIAATHKA.

3. HabOirotenue 3a muiaBiieHUEM JbJa.

4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUKOCTHU ?

5. HabGmroienue TernaonpoBOAHOCTH BOJIBI U BO3TyXa.

Xapaxkmepucmuka 0CHOBHbIX U008 0esAMENbHOCIU.

CamocTodaTenbHo  (OpMyNIHPYIOT TO3HABaTeNbHYIO 3a7ady. YMET €  IOMOUIBIO
BOIIPOCOB JIOOBIBATH HENOCTAOLIYI0 HH(popMaruio. Mcnonb30BaHue U3MEPUTENbHBIX TPHOOPOB.
Boimonnenue nmabopaTopHbIX M MpakTHYecKuX paboT. JluarHoctka U ycTpaHeHUe
HeucnpaBHocTell mpuOOpoB. BricTpanBaHWe rumoTe3 Ha OCHOBAHMM MMEIOIIMXCS JIaHHBIX.
KoHcTpynpoBanue u MoJepoBaHue.

BoimonHenue 3amaHuii Mo ycoBEpIIEHCTBOBaHHIO MpHOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB OMBITOB. Pa3zpaboTka U MpoBepKa METOAMKH SKCIIEpUMEHTaIbHOM paboTel. PaboTa B
MaJIbIXTpyIax. AHaIU3UPYIOT, BBIOUPAOT 1 000CHOBBIBAIOT CBOE pellIeHue, IeHCTBHUS.

[IpencraBnenue pe3yabTaTOB MApHOM, IPYIIIOBOM AEATEIbHOCTH. YUacTUe B JAHAJIOre B
COOTBETCTBUU C NPABUIAMH PEUYEBOT0O NIOBEICHUS.

JJleKTPUYeCKHE SIBJICHUS.

Muxkpomup. Moaenu aroma, cymiectBoBaBmue A0 Havdana XIX. Mctopusi OTKpeITHS U
NEHUCTBUS TaJIbBAaHUYECKOTO 3jeMeHTa. Mcropus cosmanus 37aeKTpodopHO MarmuHbl. OTmbIT
BousbTa. D51eKTpUYECKUl TOK B JIEKTPOJIUTAX.

Jlemoncmpayuu (¢ ncnonbp3zoBanuem obopynoBanus «Touka pocray):

1. Moaenu aToMOB.

2. N'anpBaHMYECKHUE PTIEMEHTHI.

3. DnekTpodopHas MalIuHa.

4. OnwiTeiBosibra 1 ["anbBanm.

Oxcnepumenmanvhvie pabomol:

1. Coznanue ralbBAaHMUECKUX IEMEHTOB U3 MOAPYYHBIX CPECTB.
2. 3roToBiieHUE 3JEKTPOCKOMA.

3. HccnenoBanue 1aMITbl HAKaJTMBAHUSL.

4. OmpezneneHne CTOMMOCTH U3PACX0I0BAHHOHN 3JIEKTPOIHEPTUH IO MOIIHOCTH NTOTPEOUTENS U
MOCYETYUKY.

Xapaxmepucmuka 0CHOBHbIX 6UO08 OesIMENbHOCMUL.

YopaBnsOT cBoed TO3HABATENbHOM W y4eOHOW AEATeThbHOCTHIO TMOCPEICTBOM
IIOCTAHOBKM LIEJIEW, IUJIAHUPOBAHUSA, KOHTPOJIS, KOPPEKLMU CBOUX [JEHUCTBUUA M OLEHKHU
ycrenrHocT ycBoeHus. CpaBHUBAIOT CIIOCOO W pe3yabTaT CBOMX NEHCTBHII ¢ oOpa3noMm -
JTUCTOM compoBoXAeHUsI. OOHAPYKUBAIOT OTKIOHEHUSI. OO IyMBIBAIOT TPUYUHBI OTKIOHEHHI.

OcCyllecTBISIIOT CaMOKOHTPOJIb U B3aUMOKOHTpPOJb. M CMonb30BaHUE W3MEPUTENIBHBIX
npubopoB. BreimonHeHne mabopaToOpHBIX W MPAKTHUECKUX paboT. JlmarHocThka U ycTpaHEHHE
HEUCIpaBHOCTEH mpuOOpoB. BricTpanBaHWe TUMOTE3 HAa OCHOBAHUU HMEIOLIUXCS JIAaHHBIX.
KonctpynpoBanue 1 MOJEIHpPOBAHKE.

JIEeKTPOMarHUTHbIE SIBJICHUS.
MarunuTHO€ 1oJie B BeuiecTBe. MaruutHas anomainusi. Maruutaele Oypu. PasHoBuIHOCTH



AIIEKTPOU3MEPUTEIBHBIX TPHOOPOB. Pa3HOBUIHOCTH AIIEKTPOABUTATEIICH.
Jemoncmpayuu (¢ ucriosipzoBanreM o6opynoBanus «Todka pocTay):
1. HarnsaHoCTh NOBEEHUS BEILIECTB B MATHUTHOM IIOJIE.
2. Ilpe3eHTanuy 0 MarHUTHOM T10JI¢ 3€MJIM 1 O MAaTrHUTHBIX OYypsX.
3. JleMOHCTpamus pa3HOBHIHOCTEH AIIEKTPOU3IMEPUTEBHBIX TPHOOPOB.
4. HarngtHOCTh pa3HOBHUIHOCTEN AJIEKTPOIBUTATEIIEH.
OxcnepumenmanvHvle pabompi:
1. UccnenoBanue pa3andHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

Xapaxkmepucmuka 0CHOBHbIX U008 0eAMeNbHOCIU.

VYrpaBnsitoT CBOEH TO3HABAaTEIbHOW UM y4eOHOM  ACSITENBHOCTBIO TOCPEICTBOM
IIOCTAHOBKM 1I€JI€H, IUIaHUPOBAHMS, KOHTPOJIA, KOPPEKIMH CBOMX JACUCTBUH M OLEHKH
yCHemHOCTH ycBoeHus. CpaBHUBAIOT crnoco0 M pe3yabTaT CBOUX JIEHCTBUH ¢ oOpasloMm -
JIUCTOM COTIPOBOKJCHHUSL.

OO6HapyxuBaoT OTKJIOHEHHS. OOIyMBIBAIOT NPUYMHBI OTKJIOHEHUH. OCyIIecTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnrTuyeckue siBJICHHSI.

WcTounuku cBera: TEIUIOBbIE, JIOMUHECIIEHTHBIE, HWCKyCCTBEHHbIE. l3roromnenue
KaMepel - OOCKypa M HCCIeIOBaHME H300pa)KeHHsI C TMOMOINbI0 MoJeTd. MHOrokpaTrHoe
n300paxkeHNe mIpeaMeTa B HECKOJIBKUX IUIOCKHX 3epkayax. M3roToBuUTh mepuckom M C €ro
MOMOIIBI0 TpoBecTH HaOmioaeHus. [IpakTuueckoe HCMONIb30BaHHE BOTHYTHIX —3€pKall.
3pUTeNbHBIE WIIIIO3UH, MTOPOXKIAEMBIE MTPEIOMIIEHMEM cBeTa. Mupaxu. Pa3BuTue BOJIOKOHHOMN
onTuku. Vcrosib30BaHre 3aKOHOB CBETAB TEXHHUKE.

Hemoncmpayuu (¢ uctonb3oBanrem obopynoBanus «Touka pocTay):

1. PaznuuHble HCTOYHUKH CBETA.

2. N3o0paxenue npeaMera B HECKOJIBKHUX TJIOCKUX 3epKaJiax.

3. M300pakeHne B BOTHYTHIX 3epKaJiax.

4. Vlcionp3oBaHNe BOJTOKOHHOW ONTHKH.

5. YcrpoiicTBo doToanmapaTtoB, KHHOIIPOESKTOPOB, KaJICHI0CKOTIOB.

Oxcnepumenmanvhvie pabomol:

1. U3roroBneHue kamepsl - 00CKypa U Ucciael0oBaHuEe N300pakeHUs ¢ TOMOIIBIO MOJICIH.

2. [IpakTryeckoe NpUMeHEHHUE MI0CKUX 3ePKaJl.

3. [IpakTuueckoe UCIOIB30BAHUE BOTHYTHIX 3epKall.

4. M3roToBiieHME TIEpUCKONa U HAOIIOIEHUSI CIOMOIIBbIO MO/JIEIIH.

Xapakmepucmuka OCHOBHBIX BUO0E 0eAMENbHOCIIL.:

praBJ’IHIOT CBOEGH MO3HABATEILHOU U yqe6H0171 JACATCIIbHOCTBIO  ITOCPEACTBOM
IIOCTaHOBKH ueneﬁ, INIAHUPOBAHHA, KOHTPOJIsA, KOPPCKIOHMHU CBOHX HeﬁCTBHﬁ Hn OLCHKH
YCHICIIHOCTH YCBOCHHUA. Breigenstor u (1)OpMan/Ipy}0T IMMO3HABATCJIIbHYIO IICJIb. Brigensior
KOJIMYCCTBCHHBIC XAPAKTCPUCTHUKH O6’beKTOB, 3aJaHHBbIC CJIOBAMM. Oco3HaT cBOM JEUCTBUS.
HMmeroT HaBBIKKU KOHCTPYKTHBHOTI'O 06].].[€HI/I${ B MAJIBIX I'pYyIIIIax.

®opmbl OpraHu3anuu 00pa3oBaTeIbHOrO Mpomecca:

Hcronb3yroTcsi  AIEMEHTBHl  CIENYIOMIMX TEXHOJOTHH: MpPOEKTHas, MpoOJIeMHOTro
oOydeHust, WHPOPMAIMOHHO-KOMMYHHKAIIMOHHASL, KPUTUYECKOTO MBIIUICHHS, MPOOIEMHOTO
JMAJIOTa,UrPOBasl.

OcHOBHBIE METOJIbI PaOOTHI HA YpOKE:

Benymmimun  MetomamMm  0OydeHHWS  SBISIOTCS:  YAaCTUYHO-TIOMCKOBOHM,  METOJ
MaTeMaTH4ecKOro MOJICITHPOBAHHMS.

®opMBbI KOHTPOJIS:

VYuamuiics y4uTcsl OIICHMBATh CEOsl W JPYTUX CaM, YTO TO3BOJISIET Pa3BUBATh YMEHUS
caMoaHaNM3a ¥ CIOCOOCTBYET pAa3BUTHIO CaMOCTOSITEIbHOCTH, KaK CBOWCTBY JIMYHOCTH
yJamierocsi. BpIsBIieHHE NPOMEXKYTOYHBIX M KOHEYHBIX PE3YJIbTATOB YYAIIUXCS MPOUCXOHT
yepe3  NPaKTHYECKYIO0  JESTENbHOCTh;  JEMOHCTpAllMd  JKCIEPUMEHTOB,  (ecTuBaib
OKCIICPUMCHTOB, (1)I/ISI/III€CKI/I€ OJIMMIINAaAbI.




TemaTn4veckoe INIAaHUPOBaHHUE

Hcnonb3oBanue 060py10BaHus

No Tema Koa-Bo LHEHTPAaeCTeCTBEHHOHAYYHOH
w/n 4acoB HANIPABJIECHHOCTH
«Touxka pocra»
TemnoBble siBjieHus (11 yaco)

1 BBoanoe 3ansarue. Lenu u 3amaum kypeca. | 1 KomrutekT nocynsl u
Texnuka Gezonacuoctu. Paznoo6pasue 000pyI0BaHusA Ul yYHCHHYECKUX
TEIUIOBBIX SBJICHUM, pAaCIIUPEHHE TEII. OTIBITOB

2 OkcnepuMenTanbHas pabora «M3menenus| 1 OGopynoBanue s
JUITMHBI Tena npu HarpeBaHUU u 1ab0paTOPHBIXPAOOT U
OXJIAKICHANY . YYEHUYECKUX OIIBITOB

3 Temnonepenaua. Habmonenue 1 O06opynoBaHue TSl IEMOHCTPAIIHIA
TEIUIOITPOBOJHOCTHU BOABI U BO3AyXa.

4 DkcnepuMeHTanbHas pabora «3mepenue 1 O6opynoBaHue 1is1 1aOOPATOPHBIX
yZIeHBHOﬁ TCIIIIOCMKOCTHU pa3JIMYHbIX pa60T U leeHI/I'-IeCKI/IX OIIBITOB
BEIIECTBY

5 [TnaBneHue u OTBEp/ICBaHHE. 1 O6opynoBanue st
OkcriepuMeHTanbHast pabora «OTIMBKa 1a00paTOPHEIXPabOT M
mapa(puHOBOTO CONAATHKAY VIEHUYECKHX OIIBITOB

6 OkcnepuMmeHTanbpHas padora «Habmonenune | 1 OOGopynoBaHue AJis 1a00PATOPHBIX
3a IUIABJICHUEM JIbJIa» paboT M yYEHHUYECKUX OIBITOB

7 JlabopaTopust kpucTayiorpahun 1 O0GopynoBaHue AJis T1a00PATOPHBIX

paboT M Y4EHHYECKUX OIBITOB

8 OkcniepuMeHTanbHas pabdora «McenenoBanue | 1 O6opynoBanue [i1s 1abOpaTOPHBIX
aMOpP(HBIX Te» paboT U yUEHHYECKHX OIBITOB

9 Wcmapeane wu  xonpmencamus.  Cocras| 1 O6opynoBanue Ji1s 1abOpaTOPHBIX
aTMoC(eps, HaOJIOeHHE repexona paboT 1 YUEHUYECKUX OIBITOB
HCHACBINICHHBIX IIapOB B HACBIIICHHEBIC. Or
4ero 3aBHCHT CKOPOCTb HCHAPEHHUs
KUAKOCTU? (IKCTIEpUMEHTaIbHas paboTa)

10 | DkcnepumenTanbHast pabora «M3yuenue 1 O6opynoBanue Juist 1a00paTOPHBIX
Ipornecca KUIEHUS BOABD) paboT U y4eHUYECKHX OTIBITOB

11 | Brmaxuocts BO3/1yxa Ha pasubix | 1 O6opynoBanue [1sl 1abOpaTOPHBIX
KOHTHHEHTaX. OKCIEpUMEHTalbHasi padoTa paboT U y4EHHYECKHX OIBITOB
«MccneqoBaHUEBIAXHOCTU BO3IyXay

DJekTpUYecKue siBjieHus (8 yacos)

12 | Hcropust OTKpBITHS U ASHCTBUSA 1 O06opynoBaHue A5l 1a00PAaTOPHBIX
TaJIbBAHUYCCKOI'O 2JICMCHTA pa6OT 1 YYCHHUYCCKUX OIILITOB

13 | Ucropus co3ganmst 31eKTpoOpHO MamuHb! | 1 O6opynoBaHue sl IEMOHCTPAIIHiA

14 | DkcnepumeHTtanbHas padota «Co3manue | 1 Ob6opynoBaHue 1is 1a00OPATOPHBIX
I"anpBaHUYECKUX IEMEHTOB U3 paboT M y4EeHUYECKUX OIBITOB
MIOJPYYHBIX CPEICTB)

15 | DkcnepumeHTanbHas paboTta 1 Ob6opynoBaHue 1is 1a00PaTOPHBIX
«M3roToBIIEHHE JIIEKTPOCKOIIA» paboT M y4EeHHUYECKUX OIBITOB

16 | Ombrtel Bonbra. DnekTpudeckuii TOK B 1 O6opynoBaHue ISl IEMOHCTPAIIHIA
QJICKTPOJIUTAX.

17 | HaGmroneHue 3aBUCUMOCTU conpoTuBiIeHus | 1 O6opynoBanue it 1Ta00PATOPHBIX

MIpPOBOAHHKA OT TCMIICPATYPHI.




paboT M yYEHUYECKUX OIBITOB

18 | DkcnepumentanbHas padora «McenenoBanue | 1 O6opynoBanue It 1Ta00PATOPHBIX
JIaMIIbl HAKAJIUBAHUD) paboT M yYEHUYECKUX OIBITOB

19 | OkcnepumenransHas pabora «Onpenenenue| 1 O06opynoBanue ajst 1a00paTOPHBIX
CTOMMOCTH M3PACXOJJOBAHHOM paboT ¥ Y4EHHUYECKUX OIBITOB
ANIEKTPOIHEPTUU IO MOIIHOCTH TOTPEOUTENS
U 10 CUETUUKYY

DJieKTpOMarHuTHbIe siBjieHus (5 yacos)

20 | DieKTpOMarHUTHBIC SIBICHUS. 1 OOGopynoBaHue sl JEMOHCTPALIUMA
DeKTpON3MepUTENbHBIC TPHOOPHI.

21 | DkcnepumenranbHas pabora «Mccnenoanue | 1 O06opynoBanue aJis1 1a60paTOPHBIX
MarHUTHOTO TIOJISl TOKa) paboT ¥ yUEHUUYECKHUX OIBITOB

29 MaruuTHas anoManus. Marautaeie 0ypu 1 OOGopynoBaHue sl JEMOHCTPALIUA

23 | PazHoBHaHOCTH 3J€KTpOBHTaTENCH 1 O6opynoBaHue it J€MOHCTpaLHi

24 | DkcniepuMeHTaIbHas paboTa 1 OO6opynoBaHue A 1a00PaATOPHBIX
«MccnenoBanue pa3inuYHbIX paboT M yUEHHUYECKUX OIBITOB
ANEKTPOU3MEPUTETHHBIX IIPUOOPOBY»

OnTtuyeckue sisjenus (8 yacon)

HCTOYHUKH CBETA: TEIIOBbIE, 1 OOGopynoBaHue s JEMOHCTPAIIUA

25 | nomuHecHeHTHEIE

26 | DkcnepuMent, Habmonenue. Muorokparuoe | 1 OGopynoBaHue JIs JEMOHCTPALIUIA
n300pakeHUe mpeaMera B HECKOJIBKHX
IUIOCKHX 3epKajax

27 | DkcnepumenTanbHas pabora «MsroroButs | 1 O6opynoBanue [i1sl 1abOpaTOPHBIX
IIEPUCKOIT U C €I0 IIOMOIIBIO IIPOBECTU pa60T M YYCHHMYCCKHX OMNBITOB
HaOITIOICHUSDY

28 | OxcniepumenTanbHas padora «/3roroBuUTH 1 O6opynoBanue JUIsl J1abOPaTOPHBIX
HEPUCKOIT M C er0 MOMOIIBIO TIPOBECTH paboT U yUEHHYECKHX OIBITOB
HaOIIOIECHU

29 | OkcnepumenrtanbHas pabota «lIpakTuueckoe | 1 OO6opynoBanue a1 1a00paTOPHBIX
UCIIONIb30BAaHUE BOTHYTHIX 3€PKaD) paboT M YUCHHYECCKUX OIBITOB
3puTENbHbBIC WILTFO3UH, TOPOXKIaEMbIe 1 O6opynoBaHHUE TSI ICMOHCTPALIHA

30 npesoMIIeHHEM cBeTa. Mupaku

31 Pa3BuTHE BOJIOKOHHOI ONITHKU 1 O6opynoBaHue it JEMOHCTpALUN

32 | DkcnepumeHTanbHas pabora «Mzrorosnenue | 1 O6opynoBanue it 1a00paTOPHBIX
MOJIEIH KaJei10CKOoma paboT U yYEHHUECKUX OIBITOB

33 | DkcnepumMenTanbHas pabora «Ontudeckue | 1 O6opynoBanue it 1a00paTOPHBIX
npuOOpBI B IPUPOJIEN paboT U y4EHUYECKHX OTIBITOB

34 | HUrorosoe 3ausaTue 1
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YueOHO-MeTOANYECKOE 00ecIIeueHne

Cnucok Jiureparypbl

3anumatensHas usuka. [lepensman S.1. - M. : Hayka, 1972.
Xouy 6b1Th KynubuasiM. Dnbmanckuii 1. - M. : PUL] MK/, 2002.

. ®usmka it yBieueHHbIX. Kubansuenko A.S., Kubansuenko U.A.- PoctoB H//l.: «DeHHKCY,

2005.
Kak ctatp yuensim. 3anatus o ¢pusuke st crapiiekiaccHukoB. A.B. Xyropckuid, JI.H.
Xyropckui, .C. Macnos. - M. : ['mo6yc, 2008.

HNuTepHeT-pecypceb:

Caiit s yuureneit u poauteneit "BaeknaccHsie Mepornpusitusa’ - Pexxumaocrymna:
http://school-work.net/zagadki/prochie/

Enunas xomnexkuus LHudpossix O6pazoBaTesbHBIX pecypcoB - PexxuM nocrymna:
http://school-collection.edu.ru/

Wznarensckuit nom "IlepBoe centsiops"- Pexxum nocrymna:

http://1september.ru/

ITpoexTtHast aesrenbHOCTh ydamuxcs / aBT.-cocT. M.K.I'ocnogaukoBa u p..
http://www.uchmag.ru/estore/e45005/content
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JIncr BHeceHUs] M3MEHEHUH M KOppPeKUHH

n/n

Jara

XapaKTepHCTI/IKa HU3MCHCHUSA

PexBHU3UTHI AOKYMEHTA,
KOTOPBIM 3aKPCIJIEHO
HU3MCHCHUC

IMoanucek,
BHeCIIIero
M3MeHeHune
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