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Beenenue

N3menenue coaep KaHus 151 Xapakrepa npodeccuoHaIbHON
NEATeNIbHOCTH  Mejarora Ha OCHOBe  BHeApeHust  coBpemeHHbIXx  UKT-
TEXHOJIOTUH TpeOyeT HHOrO YpPOBHS M  Xapakrepa oOpa3oBaHus. B
YCIOBUSX Pa3BUTUS HMHHOBAIIUOHHOW HSKOHOMHUKH, MOJCPHHU3AIMU CHUCTEMBI
oOpa3oBaHus Poccun 3aj1aya 3¢ HEeKTUBHOTO UCIIOJIb30BaHUS
UH()OPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA oOpeTaeT MOBBIIMICHHYIO
BaXXHOCTh. OJHUM U3 BAXKHEUIIMX KPUTEPUEB OOHOBJIEHHUS COJACPKAHUS
oOpazoBaHusl  SIBJIISIETCS  co37aHUE  BBICOKOA((PEKTUBHON 00pa3zoBaTeIbHON
cpeabl 00pa3oBaTEIHLHOTO YUPEIKICHUS.

Ceromuss mepea ydudTelleM UM YYEHHKAaMH OTKPBIBAIOTCS  OOJIBIIHE
BO3MOKHOCTHU, CBSI3aHHBIC HE TOJBKO C WCIOJIb30BaHUEM WHTEPAKTHUBHON JIOCKH,
IIPOCKTOPA WJIU MPOCTO KOMITBIOTEPA, UTO, 0€3YCIOBHO, BAXKHO W 3HAYMMO, HO U
UCIIOJIb30BaHUE JPYroro JOMOJHHUTENbHOrO O0OOpYyIOBaHUS, B YaCTHOCTHU
pa3sTUYHBIX UGPPOBHIX JIAOOPATOPU, YTO JIEeJaeT mpollecc o0yueHus emgé sipue,
UHTEpEecHee, pa3HOOOpa3Hee U PeIIaeT MHOXKECTBO MeIarornyeckux 3aj1ad.

VY4eOHbIN HSKCIEPUMEHT B INIKOJBHBIX Kypcax OKpYXKalIIero Mupa B
HAaYaJbHOM IIKOJIE — JTO OTPAXEHUE HAY4YHOIO METO/Ia HCCIEI0BaHUs,
MPUCYIIEr0 KOHKPETHOM €CTECTBEHHOM Hayke. IlocTtaHOBKa ONBITOB U
HAOMIOJIEHUS WMEIOT OOJIBIIIOE 3HAYCHHWE IS O3HAKOMJIEHUS OOYYaroIIUXCs C
CYIIHOCTBIO AKCHEPUMEHTAJbHOI'O METOAAa, C €ro poJibl0 B HAyYHbIX
MCCJIEIOBAHUSX, a TAKKe B (DOPMUPOBAHUN YMEHUM CAMOCTOSITEILHO MPHUOOpETaTh
Y IPUMEHSTh 3HAHUSA, PA3BUTHH TBOPUYECKUX CIIOCOOHOCTEH.

CdopmupoBaHHbIe B X0JI¢ TIPOBEICHUS IKCIIEPUMEHTOB YMEHHS SIBISIOTCS
BAKHBIM aCHEKTOM JUISl  TOJIOKUTEIIbHOM MOTHBallMM  OOyYaroIIMXcsl Ha
MPAaKTUKOOPUEHTUPOBAHHYIO JESATEIbHOCTh. B IIKOIBbHOM MPAaKTUKE SKCIIEPUMEHT,
AKCHEPUMEHTAIbHBIA METOJ M HSKCIHEPUMEHTAJIbHAS JIESITEJIBbHOCTh YyUalllUuXCs
peaIu3yroTCcsi B OCHOBHOM IPHU MOCTAHOBKE JEMOHCTPALIMOHHBIX U JA0OPaTOPHBIX

OIIBITOB, B HpO6HCMHO-HOI/ICKOBOM H UCCIICA0OBATCIIbCKOM METOAAX O6y‘-IeHI/I$I.



Bonpioe konuuecTBO HAOMIONCHUI W JAEMOHCTpaluii HE O00ECleyuBaroT
dbopMupoBaHUE YMEHHMM YyUalllUXCAd CaMOCTOSITEILHO M 1EJIOCTHO MPOBOJUTH
uccnenoBanue. VIMeHHO 1a0OpaTOPHBIM SKCHEPUMEHT, B KOTOPOM IIKOJIBHUKHU
MMEIOT  BO3MOXKHOCTb  CaMOCTOSITEJIbHO  BBHIMIOJIHATH  J1aOOpaTOpHBIE U
MpaKkTUYeCKue pabdoThl BBI3BIBAET HAUOOJBIIMN HHTEpeC oOydaroumxcs u
HauOonee 3¢ (PEeKTUBEH C MeJarornyecKo TOUYKH 3PEHUSL.

CHUCTEeMHO-IeSITETLHOCTHBIN TIO/IXO0/, TOJIOXKEHHBI B OCHOBY pPa3padOTKU
dbenepanbHOTO TOCYAAPCTBEHHOI'O CTaHAapTa O0IIero o0Opa3oBaHusl HAXOIUT CBOE
OTPa)KEHHUE U B MPAKTHUKO-OPUEHTUPOBAHHOMN JEATEIILHOCTU O0YyYaromuxcs. YKe B
HaYaJIbHOM IIKOJIE MaTepUaJIbHO-TEXHUUYECKOE U HUH(POPMAIIMOHHOE OCHAICHUE
00pa3oBaTeILHOTO MpoIlecca JOJDKHO 00ECreurnBaTh BO3MOXKHOCTH IPOBEICHUS
OKCTIIEPUMEHTOB, B TOM YHCJIE€ C HCIOJIB30BAHHEM YUYe€OHOTro J1abopaTopHOro
obopynoBaHusi 1UGPOBOro (IEKTPOHHOTO) M TPATUIMOHHOTO HM3MEPEHHUsS st
OCBOCHUS JOCTYIHBIX CIIOCOOOB M3YUYEHHS NPHUPOJILI M ollecTBa (HaOroAeHuUE,
3aMuCh, U3MEPEHUE, OTIBIT, CPABHEHUE, KIIAaCCU(PUKAIIIS U JP.)

N3yuenne nporpammbl «@Pu3uKa U1 MAIBIIIEH» B HA4YaJIbHOW IIIKOJIE
JIOJDKHO 00€CIEYUTh:
. OBJIQJICHUE YMEHUAMH (OPMYJIMPOBATh THIOTE3bl, KOHCTPYHUPOBATH,
MPOBOAUTH MPOCTHIC IKCIEPUMEHTAIBHBIE UCCIIECIOBaHUS, MPSIMBIX U KOCBEHHBIX
U3MEPEHUH C HCIOJb30BAaHUEM AHAJIIOTOBBIX W ITU(POBBIX H3MEPUTEIBHBIX
puOOPOB; OIEHUBATH MOJTYUYEHHBIE PE3yIbTATHI,
. OBJIQICHUE YMEHUEM COIOCTABIISITh SKCIEPUMEHTAIIbHBIE U TEOPETUUECKUE
3HaHUS C OOBEKTUBHBIMU PEATUSIMU KUZHU;
. dbopmMupoBaHue yMEHHH O€30mMacHOro ¥ 3(PGEKTUBHOIO HCIOJIH30BAHUS
1a60paTOPHOTO OOOPYMOBAaHMSI, MPOBEACHUS TOYHBIX M3MEPEHUN W aJeKBaTHOU
OLICHKH TIOJYYEHHBIX pEe3yJIbTaTOB, TMPEACTABICHUSI HAay4YHO OOOCHOBAHHBIX
apryMEHTOB CBOMX JICCTBHI, OCHOBAHHBIX Ha MEXIPEIMETHOM aHAIN3€ y4COHBIX
3a/1au.

B nenowm, B nponecce caMOCTOSATENBHON SKCIIEPUMEHTAIIBHON JIESITEIbHOCTH

oOyyaroiuecs: IpuoOPETAIOT CIECAYIONINE KOHKPETHBIE YMEHUS:



® Ha6JIIOI[aTB " U3y4aThb ABJICHUS U CBOMCTBA BCIICCTB U TCJI,

. OMKCHIBATH PE3YNIbTATHI HAOIOICHU;

. BBIIBUTATh TMIOTE3bI;

. 0oTOMpaTh HEOOXOAUMBIE JJIsl TPOBEACHUS SKCIIEPUMEHTOB TPUOOPBI;
. BBITNOJHATH U3MEPEHUS;

. BBIUUCIISATH HOTPEIIHOCTH PSIMBIX U KOCBEHHBIX U3MEPEHU;

. NPEJICTABISATh PE3YJIbTaThl U3MEPEHUH B BUJIE TAOIUI U TPAPHUKOB;

. UHTEPIPETUPOBATH PE3YJIBTATHI SKCIIEPUMEHTOB;

. JIeNaTh BHIBOIBL;

. 00CyXJ1aTh pe3yJbTaThl SKCIIEPUMEHTA, Y4aCTBOBATh B IUCKYCCHUHU.

Bce »t ymeHuss QopMUpYIOTCS 3HAYUTENBHO OBICTpEE, €CIH MpH
NPOBEJICHUN y4eOHOT0 SKCIEPUMEHTa HapsAIy C TPATUIMOHHBIM HCIOJIb3YIOTCS
U(pOBbIE U3MEpPUTEIbHBIE MPUOOPHI U CHUCTEMBI, K KOTOPBIM OTHOCHUTCS

MojyJibHasg cucrtema skcnepuMenToB PROLog.



HHosicHuTENBbHAS 3aNIMCKA

[Iporpamma « ®uzuka Uil Manbllei» pa3paboTaHa B COOTBETCTBUH C
TtpeOoBanusamMu denepanbHOro rocyJapcTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa
HayaJIbHOrO 00Iero o0Opa3oBaHus, a TakXKe OCHOBHOW 00pa3oBaTENbHOU
nporpaMMoi  HaudajapHOro 00mero oOpaszoBaHusi. IlporpamMma  y4yuThIBaeT
BO3pACTHBIC, OOIIEYyUYeOHbIE M TCUXOJOTMYECKHEe OCOOCHHOCTH OO0YyYaronuxcs
HaYaJIbHOM IIKOJIBI M pacCYMTaHa Ha 2 Toja.

AKTYaJIbHOCTH MPOTrPAMMBbI

OnHolt W3 akTyalbHBIX TMpoOJieM oOpa3oBaHUsT B HACTOSIIEE BpeMs
SBJISIETCS. Pa3BUTHE TIO3HABATEIBHBIX CHOCOOHOCTEN oOyuarmuxcs. PemieHue
JAHHOW mMpoOJeMbl TPeOyeT HE TOJIBKO BBISIBJICHUS W UCCIEAOBAHUSA OOIIMX
3aKOHOMEPHOCTEH TO3HABATEIILHON  NIESATEIBHOCTH  OOyYarolIUXcsi, HO U
pa3pabOTKH HOBBIX TEXHOJIOTHH IIEJICHAMPABICHHOTO U KaK MOYKHO 0oJjiee paHHEro
pa3BUTHs MX TO3HABATENbHBIX crocobHocTer. Kype « ®usuka nis Maniblein
COIEPKUT MaTepHuay, KOTOPBIA SABJISETCS NOATOTOBUTEIBHBIM IPU H3YYEHUU
OCHOBHOTO Kypca (pusznku. OH 3HAKOMHUT OOY4YarOIIUXCS HAaYaJIbHOM IIKOJIBI (3-4
KJIACC) C MHOTOYHUCJICHHBIMU (DU3MYECKUMHU SBICHUSAMH, KOTOpPHIE BCTPEUAIOTCS
peOEHKY Ha KakJoM miary. I'J1aBHas 3ajada Kypca BbI3BaTh YCTOWYMBBHIA HHTEpEC
oOyugaromerocss K ¢usuke. HoBu3Ha gaHHOW mTporpaMMbl — OMpejeieHa
TpeOOBaHUAMH K pe3ylbTaTaM OCHOBHOM 00pa3oBaTelbHON  IPOrpaMMbl
HavyajapbHOTO 001ero oopaszoBanuss ®I'OC. B 0CHOBY HOBBIX CTaHJIAPTOB BTOPOTO
MTOKOJICHUS 3aJI0’KeHO (POpMUpOBaHHE KOMIIETEHTHOCTEH pEeOEHKa MO OCBOCHUIO
HOBBIX 3HAaHUM, YMECHHH, HABBIKOB, CIIOCOOOB JESITCIBHOCTH.

OTINYUTEJIbHBIMHA O0COOCHHOCTSAMH TIPOrpaMMbl MO JaHHOMY KypCy
SABJISIIOTCS:  OMNpEAEICHUE BHUAOB OpPraHU3AlUMU  JIEATEIbHOCTH  y4allluXcs,
HaIpaBJICHHbIE Ha JOCTHKEHUE JUYHOCTHBIX, METANPEIMETHBIX U TMPEIMETHBIX
pEe3yJAbTaTOB OCBOEHMSI Y4eOHOro Kypca; B OCHOBY peajiu3allud MpOrpamMMbl
MOJIO’KEHBI [ICHHOCTHBIE OPUEHTUPBI U BOCIIUTATEIbHBIE PE3YJbTAThl; JOCTUKECHUS
IJIAHUPYEMBIX PE3YIbTATOB OTCIECKHUBAIOTCS B paMKax BHYTPEHHEH CHUCTEMBbI

olleHKH: mnenarorom. I[IporpamMma paccuuTaHa Ha TO, YTOOBI pPaCUIUPUTH U



YIIyOUTh DJIEMEHTapHbIE 3HAHHS, YMEHUS M HABBIKM TMPH W3YYCHUU SIBICHUN
NPUPOABI, TOJYYEHHbIE pPAHEE, OPraHMW30BaTh MPAKTHYECKYIO JESITEIbHOCTh
oOy4Jaromuxcs HayalbHOW HIKOJBL. YCHIEHHE MPAKTHYECKOW HaNpaBiIC€HHOCTH
TpeOyeT 0co00ro BHUMaHUs K TEM BOIIPOCAM TE€OPUHU, KOTOPBIE CIIyKaT 0a30i JJis
(bopMHUpOBaHUS 3HAHUM, YMEHUN U HABBIKOB M0 KOHKPETHOMY BOIIPOCY.

[Iporpamma mnpeaycMarpuBaeT (opMUpOBaHME NPAKTUUYECKUX HABBIKOB
NOJIb30BAHMST TPOCTEUIIUM J1aOOPATOPHBIM O00OPYJOBAaHUEM IPU BBIIOJIHEHUH
OPAKTUYECKUX 3ajlad, a TaKkKe HCIOJIb30BaHUE COBpPEMEHHOM I1upoBoOii
MOAYJBHOU cucTteMbl dkcniepuMeHToB PROLog.

Hens kypca: co3narh ycloBUA JUIsl  OBJQJACHHUS  OOYy4YarOIIUMHCS
AJIEMEHTAPHBIMU 3HAHUSMU O SBJICHUSX NpUpoAbl. [IoATOTOBUTH 00y4aromuXCs
HAYaJIbHOM MIKOJIBI K PEIICHUIO MPOOJIEM B3aUMOICHCTBUS YeI0BEKa C IPUPOION U
OKPYXAIOIUM MUPOM.

3amayu Kypca:

® OCBOCHHE 3HaHUI O MpOoCTEHIIMX (PU3NUECKUX 3aKOHAX, JIeKallUX B
OCHOBE COBPEMEHHOI (pU3MuecKoil KapTUHBI MUpa; HauboJee BaXXHbIX OTKPBITUSAX
B 00J1aCTH (PU3HKY;

® OBJAJCHME YMEHUSIMHU NPOBOJUTH HAONIONEHUS, IUIAHUPOBATH U
BBITIOJIHATD SKCIIEPUMEHTBHI, BBIBUTATh TUIOTE3bI U CTPOUTH MOJIEIH;

® pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIiecce MpUoOpeTeHus 3HaHUH 10 PU3HMKeE;

® BOCIHUTAHUE YOKIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB IIPUPOIbI
U HCIOJIb30BAHUA JOCTHKCHMH (U3MKM Ha OJaro pasBUTHS 4YEJIOBEUECKOMH
MUBWIN3AINH, HEOOXOAMMOCTH (U3UUECKH TPaMOTHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO M OKpYKaIOUIEH Cpelie;

® JCNOJb30BAaHHE TPUOOPETEHHBIX 3HAHMM M YMEHHH ISl peUIeHHs
MPaKTUYECKUX 3aJad IOBCEAHEBHOM KHU3HH, oOecrneueHus O€30MacHOCTU
COOCTBEHHOW JKM3HH, pPAIMOHAIBHOTO MPUPOJONONB30BAHUS U OXPAHbI

OKPY’KAIOIIEH CPEIBbI.



[IporpamMmma mnpenycMaTpuBAaeTCs NPOBEICHUE 3aHITUNA TEOPETUUYECKOTO,
MPAKTUYECKOTO, 3KCKYPCHOHHOTO COJEpKaHUsA, B TOM YHUCIE HCIOJIb30BAHUE
MOZIYJBHOU cucTeMbl 3kcnepumMeHToB PROLog. Ilpaktnueckue 3aHATHS MOTYT
MPOBOJUTHCS KaK B MOMENICHWHM, TaK U B NPUPOAHBIX YyclIoBUsAX. B mpouecce
paboThl oOyuaromnuecs Oosiee MOJIPOOHO 3HAKOMSTCS C SKCIEPUMEHTAIBHBIM
METOJIOM MCCJICIOBaHUS B (PU3MKE, TPUOOPETAIOT YMEHUS U HABBIKU TJIAHUPOBATh
bU3UYECKUl DKCIIEPUMEHT B COOTBETCTBUHM C TIOCTaBJICHHBIMU LEISAMH U
3a/1auaM¥, ydaTcsl BBIOMpATh pallMOHAIbHBIA METOJ] U3MEPEHUU ISl TPOBEPKHU
BBIIBUHYTOM  TUIIOTE3bl, BBINOJHATh  3alUIAHUPOBAHHBIA  CAMOCTOSITEIILHO
OKCIEPUMEHT M oO0OpabaThiBaTh €ro pe3yiabTaThl. Peanuzaiusi mporpaMmbl
OCYIIECTBIIICTCS 4epe3 pasziuuHble (GOpPMBbI OpraHU3aIluu 3aHATUN: Oecelpl,
POJIEBBIE WTPBI, MPAKTHUYECKUE pPaOOTHI, J1abopaTOpHbIE PAOOTHI, MPOCKTHHIE U
UCCIIE0BATEIBCKIE PAaOOTHI, IKCKYPCHUU, KOHKYPChI U COPEBHOBAHUS.

N3noxxenne marepuana BeOETCA HETPAOULMOHHO, OCHOBHBIM CPEACTBOM
N0JIa4y MaTepuania sIBIeTCS JEMOHCTPALMOHHBIN ONBIT, CIAI0BbIE IPE3EHTALINH,
a Tak ke MHOr0 BHUMAaHHUS VyJAENEeHO (POHTATLHOMY SKCIIEPUMEHTY,
UCCJICIOBATEILCKOM W TPOEKTHOH paboTe ¢ TOMOIIBI0 MOIYJIBHOH CHCTEMBI
skcnepumeHToB PROLog.

MopaynbHas cuctema skcnepumeHToB PROLog o6mamaer crnemyromumu
AKCKJIIO3UBHBIMH IIPEUMYIIIECTBAMH:

* WCIIOJB30BAHME NPUHLMIMAIBHO HOBBIX TEXHUYECKHUX PELICHUW B
KOHCTPYKLIIMH  U3MEPUTEIIBHBIX MOIYJEH, SBISIONIMXCA OJHOBPEMEHHO W
CEHCOPHBIM JTATYUKOM U ITU(POBBIM MPeoOpa3oBaTeIeM CUTHAIIA;

* KQXKIbI WM3MEPHUTEIBHBIH MOIYIIb MOXET paboTaTh B TpPEX peXKUMAaX:
ABTOHOMHO, C TpaQUYecKuM W/WIM YHUCIOBBIM MOJYJIEM OTOOpaxXeHUs
unpopmarmy, ¢ [1K;

* Bce MM mpenBaputenbHO OTKAIHOPOBaHBI (HET HEOOXOIUMOCTH
MOBTOPHOM MX KaIHOPOBKH);

* HAJIM4KE YUCIIOBOIO MOAYJSl OTOOpakeHUsI MHPOpMALIK, KOTOPBIA MOXKET

oToOpaxkaTh pe3yibTaThl U3MepeHH Bcex noakiatoueHHbIx [{UM (o ouepenu);



* Hanuyue rpauyeckoro Monayist otoOpaxeHuss MH(GOpMAaIMH, KOTOPBIN
MOXET OTOOpaXkaThb pe3ylbTaThl H3MEpPEHUN BcexX moakIoueHHbIX [[UM wu
nporpamMmmupoBaTs [IUM nist camoctosaTenbHOM paboThI;

* cnocoOHocTh [{UM pabGoTaTh B aBTOHOMHOM pexuMe (0€3 MOAKITIOUCHUS
k [IK npu nanuuuu Oatapen),

* MPOBEICHHUE HKCIEPUMEHTOB B TE€UEHHUE JIUTEIbHOro Bpemenu (10 30
JTHEW HETIPEPBIBHO);

* pe3yJbTaThl HECKOJbKUX 3KCHEPUMEHTOB (40 SOAHOBPEMEHHO) IMOCIE UX
MPOBEACHUS M OTKIIOYEHHUS OT 1MW MUTAHUSI COXPAHSIIOTCS B TMAMSITH MOJYJISI
muTenbHoe Bpems (10 30 gHel);

* U3MEpEHHbIE JAaHHbIe, HenocpeacTBeHHo ¢ [[UM, MoryT nepenaBarhes 1o
OecpoBOIHOMY KaHajy CBSI3M Ha MOJIYJIb OTOOpakeHUs (YMCIOBOM WM
rpaduyueckuil) UM KOMIbIOTED;

* cucTeMa I03BOJISIET OpPraHU30BaTh OJHOBPEMEHHYIO paboOTy TpYMIIbI
yuanuxcs (1o 9 den.) Ha 6a3e ogHoro I1K, uro ocoGeHHO aKkTyanbHO B HIKOJAX,
OTPaHUYEHHBIX KOJIMYECTBOM KOMIIBIOTEPOB;

* k ogHOoMYy Bxoay USB MOXHO MOAKIIOYUTE ogHOBpeMeHHo 110 50 UM,
pu 3ToM Kaxxbiid [{IM MokeT ObITh HACTPOEH Ha CBOM DKCIIEPUMEHT, CO CBOUMU
CBOMCTBaMU (pEKHUM M 4aCTOTa U3MEPEHUS, MPOJOKUTEIBHOCTh IKCIIEPUMEHTA).
Bce o310 oOOecrneunBaeT HEOTPAHUYEHHBIE TEXHHUYECKUE BO3MOXHOCTH IS
MPOBEACHUS YUYEOHBIX SKCIIEPUMEHTOB U pealin3alui Y4eOHBIX TPOCKTOB.

Becp matepuan goctyrieH st 0Oy4aromIuxcsi 1 COOTBETCTBYET UX YPOBHIO
Pa3BUTHSI, BKIFOUEHBI DJIEMEHTHI 3aHUMATEIbHOCTH U UTPBI, KOTOPHIE HEOOXOUMBI
JUISL UX YCIEIIHOW AesiTeabHOCTU. Kypc co3maer OnaronpusiTHble BO3MOXHOCTHU
JUISL pa3BUTUSL TBOPYECKUX CIIOCOOHOCTEH, TMpearnonaraeT TECHYIO CBsI3b C
MaTeMaTUKOM, OKPYKaIoIIUM MHUPOM, TEXHOJOTHEH, CIOCOOCTBYSI TEM CaMbIM
peanu3alnri METanpeJAMETHBIX CBS3€. DTO MO3BOISET COCAMHUTH U O0OOIIUTH
3HaHUS, KOTOpbIe OOydYaromiuecs MOJydald MPU W3YYEHUHM Pa3HBIX MPEIMETOB,
CO3J1aTh 1IEJIOCTHOE TMPEJCTAaBICHHE O NPUPOJAEC U MPUPOAHBIX SBICHUSAX,

bu3nYecKoi KapTHUHE MUpAa.



[{leHHOCTHBIMH OPUEHTHUPAMU COJICPIKAHUSI TAHHOTO Kypca SBIISIOTCS

— (¢dopMHupoBaHWE YMEHHS pACCYXIAaTh KaK KOMIIOHCHTA JIOTHYECKOU
TPaMOTHOCTH;

— OCBOCHHUE IBPUCTUUCCKUX ITPUEMOB PACCYKICHUM;

— (¢opMHpOBaHUE WHTCIICKTYATbHBIX YMEHHH, CBSI3aHHBIX C BHIOOPOM
CTpaTeruy PelIeHus, aHAJTM30M CUTYaIllH, COTIOCTABJICHUEM JTaHHBIX;

— pa3BUTHE MMO3HABATEIILHOW aKTHBHOCTH U CAMOCTOSTEIIbHOCTH YUaITUXCS;

— (opMupoBaHUE CMOCOOHOCTEW HaOII0IaTh, CpaBHUBATh, 0000OIIATH,
HaXOAUTh TIPOCTEHIINE 3aKOHOMEPHOCTH, HCIOJB30BaTh JOTAJKYy, CTPOUTH U
IIPOBEPATH MPOCTCUIITNE THIIOTE3HI;

— dbopmMupoBaHUE IPOCTPAHCTBEHHBIX IIPEICTaBIICHU I u
IPOCTPAHCTBEHHOTO BOOOPaKCHHUS,;

— MPUBJCYCHUE YyYalIMXCsd K oOMeHy MH(popMmanueld B X0Je CBOOOIHOTO
OOIIEHUs HA 3aHITHSIX.

Cucrema 3ansTuil no nporpamme « duzuka Maibliam» MO3BOJSIET pelIaTh
CJIEIYIOIINE acTeKThl: TO3HABATEIbHBIN, PA3BUBAIOLINHN, BOCTTUTHIBAIOIIHIA.

ITo3naBaTesibHBIH acneKT. POpMUPOBAHUE U PA3BUTHE PAIUYHBIX BUIOB
namsTH, BHUMaHHSA, BOOOPaKEHHUsA, a TakKe JIOTUYECKOTO  MBIIUICHHUS,
dbopMupoBaHuE U pa3BUTHE 00IICYUECOHBIX YMEHHI 1 HABBIKOB.

PazBuBawommii acnekt. Co31aTh yCIOBHUS JI1 Pa3BUTHUS MBIILUICHUS B
XOJIe¢ YCBOCHHSI TAaKWX NPHUEMOB MBICIUTEIBHOM NEATETbHOCTH, KaK YMEHHUE
aHAM3UPOBATh, CPAaBHUBATh, CUHTE3UPOBATH, BBIJACIATH TJIABHOE, JOKA3hIBATh U
OTIPOBEPTaTh, JenaThb YMO3aKITIOYCHUS; CIIOCOOCTBOBATH Pa3BUTHIO
MPOCTPAHCTBEHHOTO BOCTIPHUSITHS M CEHCOPHO-MOTOPHON KOOPIMHAIINH.

BocnureiBaommii acnekr. PopMUPOBAHUE MEKIUYHOCTHBIX OTHOUICHHM;
yMeHusi pabotatb B mapax, rpymmax. l[Iporpamma HameneHa Ha peIICHHE
MPUOPUTETHOW 3aJaud HAYaJbHOTO oOmero oOpasoBanus — (GopmMupoBaHue
YHUBEpCANbHBIX y4eOHBbIX JneiictBuid (YVY/): oOmux y4eOHBIX YyMEHHI,

0000IIIEHHBIX CIOCOOOB JEHCTBHM, KIIOUEBBIX YMEHHH, 00€CIeYMBAIOIINX



TOTOBHOCTh M CIOCOOHOCTh peOEHKa K OBIAJCHHIO KOMIETEHTHOCTBIO «YMETh
YUUTBCS.

JlaGopaTtopHble pabOTBl COOTBETCTBYIOT TpeOoBaHUsAM DeaepanbHOro
rOCy/IapCTBEHHOTO ~ 00pa3oBaTeNbHOIO  CTaHAApTa  HAYajJbHOTO  OOIIEro
0o0pa30BaHUs , OTPEEIISsI COIepPKaHNe TIIAHUPYEMBIX PE3yJIbTATOB JAESATEIBHOCTH
o0y4Jaronuxcsi:

JUYHOCHbLE Pe3)IbMambl.

® TOTOBHOCTH U CIIOCOOHOCTH 00YJarOIIUXCS K CAMOPa3BUTHIO;

® I[ICHHOCTHOE OTHOIICHHE K MPUPOJHOMY MHpPY, TOTOBHOCTH CJI€IOBAThH
HOpMaM 3/10pOBbecOeperaroiiero NoBeAeHMs;

¢ yueOHO-TT03HABATEIbHASI MOTHBAIIHS YI€OHOU IEATEIIbHOCTH;

® CaMOOIICHKA HAa OCHOBE KPUTEPHUEB YCIICITHOCTH yUYeOHOM NEATEITbHOCTH;

® HAaBBIKH COTPYTHUYECTBA B yUeOHON CUTYAIIHH.

Memanpeomemuvle pe3yibmamsl:

® CIIOCOOHOCTH PEryJIupoBaTh COOCTBEHHYIO JIEATEIbHOCTD, HAPABICHHYIO
Ha TIO3HAHUE OKPYKAIOILIEro MUPA;

® CIIOCOOHOCTH OCYIIECTBIIATh MH(DOPMAIMOHHBIA TMOUCK JIJISi BBIMTOJTHEHUS
y4eOHBIX 3a]1a4;

® OCO3HAHME TMPaBWJI U HOPM B3aUMOJACUCTBHUS C TMeJaroraMu u
CBEPCTHUKAaMU B KJIaccCe;

® CIIOCOOHOCTH paboTaTh ¢ MOJEISAMH H3y4aeMbIX OOBEKTOB M SIBJICHUI
OKPY’KaIoIllero Mupa.

npeomemuble pe3yibmamoi .

Bce nmaboparopubie paboThl MMEIOT OJUHAKOBYIO CTPYKTYpY, OINpeaemsis
€IMHBII aNTOPUTM K X OpraHM3aliu U nposeneHuto. Coaepxanue 1ab0paToOpHbIX
paboT HameneHo Ha (opMUPOBaHHE Yy OOYHYAIOIIMXCS YHHUBEPCANbHBIX YYEOHBIX
nevicteuid (YVY]I):

1. Tlo3naBatenwsHble wuHpoOpmanmoHHble YVY]I B pazgene «O0paboTka

uH(opManuu (onpeaeaeHue OCHOBHON U BTOPOCTENEHHON MH(DOpMALIN)».



2. Ilo3naBarenbHbie Jornueckue Y'Y /l: ananus; cpaBHeHUE; KiaccuUKaIMs
M0 3aJlaHHBIM KPUTEPUSIM; YCTAHOBJICHUE MPUUYUHHO-CIICICTBEHHBIX CBsI3EH. OTH
YV dopmupytorcs B XOJle aHalv3a JaHHBIX TaOJUIBI TOCJE MPOBEACHUS
HCCIICIOBAHMS.

3. KommynukatuBueie YVYJI. Jlng npoBeneHus paOoThl 00 ydaromIMMcs
npejJiaraeTcsi OpraHu30BaThCsl B Taphl WM Tpynmbl mo 3—5 denoBek (B
3aBUCUMOCTHU OT Hanu4us obopynoBanus). [Ipu aTom npoucxonut GopMupoBaHUe
YV]I, a umeHHo:

® 33/1aBaTh BOIPOCHI, HEOOXOAUMBIE JUIsi OpraHu3aluu COOCTBEHHOU
NESATeIbHOCTH U COTPYIHUUECTBA C TAPTHEPOM;

® OTIPENIEIIATH 11eNH, QYHKIIUU YUaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;

® JIOTOBapUBAThCS O pachnpenefieHnd (QyHKIUA W poJiei B COBMECTHOMU
e TeTbHOCTH.

Eciu pabGora mnpoBoautcss B mape, oOydaromipecss JOKHBI —CaMH
OTIPEJICNIUTh CTENEeHb ydacTus Kaxuoro. Eciam paGorta mpoBoauTcs B Tpymnme u3
TpeX U Oojee 4YeNnoBeK, JUIsl OPraHM30BAHHOTO MPOBEACHHS PabOTHl B KaXIOH
rpynmne omnpenensiercs  KOHCyiabTaHT. OOyuaromuecs JODKHBI — BBIOpaTh
KOHCYJIbTaHTa caMocTosTenbHO. Ilemaror compoBOXKIaer 3TOT  MpoIecc,
npenjarasi, HampuMep, CIEIYIONIMe KPUTEPUU BBHIOOpA: OTBETCTBEHHOCTD,
AKKypaTHOCTb, YCIIEIIHOCTh B OCBOCHUHU IMPEAMETA, aBTOPUTET CpPEau IPYrux
YJIEHOB IPYIIbI U JIP.

4. PerynaruBabie YVY]J B pazgene «OrmeHka». B konie paboTsl
oOydJaromumMcs: TpeyiaraeTcsl IpPOBECTH PEdISKCHI0O COOCTBEHHOM NESITEILHOCTH
7utst GOPMUPOBAHUS PETYIITUBHBIX Y Y]], a UMEHHO:

® BBIICTSATE U (POPMYIHPOBATH TO, YTO YCBOECHO, OMPENEISTh KAa4eCTBO U
YPOBEHb YCBOEHUS;

® YCTaHABJIMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJjbTaTa MOCTaBICHHOM
1eTu;

® COOTHOCUTH TMPABWIBHOCTh BBIOOpa, IUIAHUPOBAHUS, BBHIMIOJIHEHUS U

pe3yibTaTa JeUCTBUS C TpeOOBAHUSIMU KOHKPETHOU 3aa4u



Opranusanus 00pa3oBaTeIbLHOIO pouecca

Cpoxk peasusanuu  o0meoOpasoBarTe/ibHO  (00LIepa3BUBaIOIIECH)
nporpaMmmsl «@U3HKa VI MajbIIe» - 2 roaa.

Pexomennyemsliii Bo3pact aereii: 9-10 jer.

Ha nporpammy 1-2 200a 06yuenusa orsoautcs 68 yacos

Pesxkum 3aHATHH:

- 1 paza B Hegemto o 1 yacy.

HanoansiemocTs rpynm:

- Brpynne 1-2 200a 06yuenus — 25 4enoBex.

B nanHOM mporpamme HCNONB3YeTCs WHAUBUIYyalbHas, TPYIIOBas M

¢poHTanbHas GopMbl pabOTHI.

Ilnanupyembie pe3yibTaThl 0CBOeHHsI Kypca « DU3HKa ISl MAJIbIIIEi
JINYHOCTHBIE pe3yJIbTAaThI

Y ooyuarowezoca 6yoym cghopmuposanii:

-BHYTPEHHSIS MMO3UIUS IIKOJbHUKA HA YPOBHE MOJIOKUTEIBHOIO OTHOIIEHUS
K ypokaMm (pu3uku;

-[IOHUMaHUE POJIH PUBNYECKUX SIBIICHUH B )KH3HU YETIOBEKA;

-UHTEPEC K Pa3INYHBIM BHUJIaM Y4€OHOH JESITEIIbHOCTH, BKIIOUAs SJIEMEHTHI
MPEAMETHO-UCCIIEA0BATEIBCKON 1S TENbHOCTH;

-OpUEHTAIMSl Ha I[IOHMMaHWE TMPEIJIOKEHUA U OLEHOK YYUTEIEeh U
OJIHOKJIACCHUKOB;

-IIOHUMaHWE IPUYUH ycIieXa B yueoe;

-[IOHUMaHUE HPABCTBEHHOTO CO/IEPKAHMS MOCTYIIKOB OKPY KAIOIINX JIFOJIEH.
Ooyuarowguiica noayuum 603MOHCHOCMb 015 hopmuposanus:

-MHTEepeca K TO3HAHWIO  (U3MYECKHX  3aKOHOB,  KOJUYECTBEHHBIX
OTHOIICHUM, PU3UIECKUX 3aBUCUMOCTEH B OKPYKAIOIIEM MHUPE;

-OpUEHTAIIMH HA OIIEHKY PE3YJIbTAaTOB MMO3HABATEIbLHOMN JACSTEIBLHOCTH;

-00IIMX TPEACTaBICHUN O PAIMOHAIBHON OpraHU3alUd MBICIUTEIbHOM

ACATCIbHOCTH,



-CaMOOILICHKM Ha OCHOBE 33JaHHBIX KpPUTEPHEB YCIEIIHOCTH Y4eOHOMH
NEATENbHOCTH;

-[IEPBOHAYAJIBHON OpPUEHTAIlMH B TOBEJICHUU HA TMPHUHSATHIE MOpPAIbHBIE
HOPMBI;

-[IOHUMAHMS YyBCTB OJIHOKJIACCHUKOB, YUUTEIIEH;

-MPEeACTABICHUS O 3HAUCHUHU (PU3UKHU AJI MO3HAHUS OKPY>KAIOILIEr0 MUPA.

MeTanpeaMeTHblie pe3yJabTaThl
Pezynamuenvle. YueHuk noayuum 603MONCHOCHIb HAYUUMbCA:

-[IOHUMATh CMBICJI WHCTPYKIMH YUYMUTENS W 3aJaHUN, TPEIJIOKEHHBIX B
yueOHUKE;

-BBIMIOJIHATH JICCTBUS B ONIOPE HA 3aJlaHHBI OPUEHTHD;

-BOCIIPUHUMATh MHEHHE U TpeIJIoKeHus (0 crnocobe pelieHus 3a7adu)
CBEPCTHUKOB;

-B COTPYJIHUYECTBE C YUUTEJEM, KJIACCOM HAXOJAUTh HECKOJBKO BAPHUAHTOB
penieHus ydeOHOM 3a/1auu;

-Ha OCHOBE BapMaHTOB PEUICHUS MPAKTUYECKUX 3aJay O] PYKOBOJCTBOM
YUUTENS JAeNIaTh BHIBOABI O CBOMCTBAX U3y4aeMbIX OOBHEKTOB;

-BBINTOJIHATh y4eOHbIE JCHCTBHS B YCTHOH, IHUCBMEHHOM pedYd H BO
BHYTPEHHEM ILJIaHE;

-CAMOCTOSITEJIbHO OLIEHUWBATh MPABUJIBHOCTh BBINOJHEHUS JIEUCTBUA U
BHOCUTh HEOOXOJUMBbIE KOPPEKTHUBBI B JEHCTBUA C HAIJISITHO-OOpa3HBIM
MAaTEPUAIIOM.

Ilo3nasamenshvle. YueHuk noayuum 603MO0HCHOCHLb HAYUUMbCA:

-1I0J PYKOBOJICTBOM YUHWTENs OCYIIECTBIATh MOUCK HEOOXOIUMOU U
JOTIOJIHUTENbHOU UH(pOpMALUK;

-paboTaTh C TOMOJHUTEILHBIMHI TEKCTAMU 1 33/ IaHUSIMH,

-BBIJIBUTaTh TUMOTE3bI, AEJATh YMO3AKIIOUCHHUS;

-MOJIEJIMPOBATH 3aJ]a4M Ha OCHOBE aHAJIN3a )KU3HEHHBIX CIOKETOB;

-yCTaHaBJIMBATh aHAIOTUU; (OPMYJIUPOBATH BHIBOABI HA OCHOBE AHAJIOTHUH,

CpaBHEHUS, O0OOIICHHS;



-CTPOUTD PACCYKIEHUS O (PUINUECKUX SIBICHUSIX;

-[10JIb30BaThCA 3BPUCTHUUECKHUMH IpPHEMaMHU [JIsl HAXOXKACHUS PEIICHUS
(puznueckux 3aaay.
Kommynuxkamuenule. YueHuk noiyuum 603moicHOCmd HAYUUMbCA:

-CTPOUTD MOHSATHBIE JIsl TAPTHEPA BBICKA3bIBAHUS U apTyMEHTHPOBATH CBOIO
HO3UILINIO;

-HCII0JIb30BaTh CpeACTBa  YCTHOTO oOmieHust  JUiss  pelleHus
KOMMYHUKaTUBHBIX 3a]1a4.

-KOPPEKTHO (POPMYIIHUPOBATH CBOIO TOUKY 3PEHMS;

-MIPOSIBJISITS MHUIIMATUBY B y4eOHO-TI03HABATEIBHOM €S TEIbHOCTH.
CucreMa OleHKH JOCTHKeHUH YUAIUXCSH

JIns  oTciie)KMBaHUS pE3yJbTAaTOB MPEIyCMaTpUBAIOTCS B  CIHEAYIOIIUE
(bOpMBI KOHTPOJIS:

- CTApTOBBIU, MTO3BOJISIOINN ONPEACIIUTh UCXOAHBIN YPOBEHb 3HAHUN U
YMEHUU yYaIuxcs;

- TEKYILUN: - MPOrHOCTUYECKHI, TO €CTh IPOUTPHIBAHUE BCEX OINEPALIHiA
y4eOHOro ACHCTBHS A0 Hayasla ero peajbHOrO BHIMOJTHEHUS;

- IUIAHOBBIM, TO €CThb KOHTPOJIb 3a MPaBWIBHOCTHIO, IOJHOTON U
MOCJIEIOBATEIILHOCTHIO BBIMIOJIHEHUSI ONEpaluid, BXOJIAIINX B COCTaB JACHCTBUSA; -
pedIeKCUBHBINA, KOHTPOJIb, OOpAIIEHHBI Ha OPUEHTUPOBOYHYIO OCHOBY, «IUTaH)
JNEUCTBUS W ONUPAIOIIMKCS HAa MOHMMAHUE IPUHLMUIOB €ro IIOCTPOCHUS; -
KOHTPOJb TI0 PE3YNbTATy, KOTOPBIM MPOBOJMUTCS MOCIE OCYIIECTBICHUS YI€OHOTO
JICHUCTBUSL METOJIOM CpaBHEHHUS (DAaKTHUECKUX PE3YJIbTATOB WM BBITIOJHEHHBIX
onepaiuii ¢ 00pa3nom;

- UTOTOBBIM KOHTPOJb B popMax: JabopaTOpHBIE pabOTHI, TBOPUYECCKUE
paboTHI yHaluxcsi, CO3aHue MPOEKTa.

Kypc «Jlabopatopusi 3HaHuil» mpeamnonaraeT 0e3 OTMETOYHYIO (QopMmy
oneHnBaHus. OCHOBHYIO POJIb JIOJKHA UI'PaTh CIOBECHAs OLICHKA TOBAPUILEH U

yuntens. [Ipu olleHUBaHUM MPOEKTOB JIOMYCKAETCS OLIEHKa B Oaiax, KoTtopas



3aHOCUTCS B MACHOPT MpoeKkTa. Bo3MoXHa OIeHKa B BUJE PEICH3WU WU OT3hIBA
Ha BBIMOJHEHHYIO paboty (BMmecte ¢ e€ (dororpadueit, CKpUHIIOTOM), KOTOPYIO
clemyeT rmomeniaTh B moptdonmo yuamerocs. [IpemycmaTpuBaeTcss camoolrieHKa 1
CaMOKOHTPOJIb YYAIUXCS - OMPEACIICHUE YYEHWKOM TPAaHHI] CBOCTO «3HAHUS -
HE3HAHMS», CBOUX IOTCHIIMAIBHBIX BO3MOXKHOCTEH, a TakK)Ke OCO3HAHUE TeX
mpo0ieM, KOTOpble emé MPEJACTOUT PemUTh B XOAEC OCYIIECTBICHUS
JESATCIIBHOCTH.

ConepxkaTelnbHBIM ~ KOHTPOJb M OIEHKAa  pe3yJbTaTOB  YYaIIUXCS
npeIycMaTpHUBACT BBHISBICHUE WHIWBHUYaJTbHOW JIWHAMHKH KAaveCTBa YCBOCHHS
npenMera peOEHKOM HM HE JOMYCKAeT CPaBHCHHSI €ro C JAPYTHMMH JCThbMH.
Pe3ynbTaThl QUKCUPYIOTCS B 3aUETHOM JINCTE YUHUTEIIS.

Jist onieHKH 3P (GEKTUBHOCTH 3aHITHH MOXHO HCITOJIB30BATh CIICAYOIIHEC
TIOKa3aTeIH:

— CTeNeHb TIOMOIIM, KOTOPYIO OKa3bIBa€T YUYWUTEIh YYalIUMCS TpH
BBIMIOJTHEHUW  3a/IaHM: 4YeM T[OMOIIb  y4YWTEIs  MEHbIE, TEM  BBIIIE
CaMOCTOSITEJIbHOCTh YYEHHKOB W, CIIEJOBATENbHO, BBIIIE Pa3BUBAIOIMIUNA >PHEKT
3aHATHH;

— MOBEJICHUE  YYaIlMXCS Ha 3aHATUSAX: JKUBOCTb, AaKTUBHOCTb,
3aMHTEPECOBAHHOCTh HIKOJIBHUKOB O0ECTICUUBAIOT MOJIOKHUTEIbHBIE PE3YIbTaThl
3aHATHH;

— PE3yNbTAThl BHITIOJHEHUS TECTOBBIX 3aJlaHUN U 3aJJaHUi M3 KOHKypca
SPYAUTOB, MPHU BBIMOTHEHUU KOTOPBIX BBISBISETCS, CIPABISIOTCS JIM YYCHHUKHU C
ATUMHU 33JJaHUSIMHA CAMOCTOSITENIBHO;

— KOCBEHHBIM TOoKa3aresieM 3(()EKTUBHOCTH JAHHBIX 3aHATUA MOXKET
OBITH TOBBIIICHHUE YCIIEBAEMOCTH 1O PA3HBIM IIKOJIBHBIM JUCIUIUIMHAM, a TaKXKe
HAOJIOICHUST yuHTeNel 3a paboTol ydammuxcsi Ha APYTHX Ypokax (TIOBBIIICHUE
aKTUBHOCTH, PabOTOCTIOCOOHOCTH, BHUMATEIBHOCTH, YIYUIICHUE MBICIUTEIBHON

JEATEIIbHOCTH).



IIpoBepka pe3yJabTaTUBHOCTH
3HaHMsI, YMEHMs, HaBbIKM, MOJIyYEHHbIE€ Ha 3aHATHUAX, HEO0OXOAHMO
[IOABEpPrarb IMEJaroru4yeCKoMy KOHTPOII0, C ILE€IbI0 BBIABJICHUA KadecTBa
YCBOECHHBIX JIETbMH 3HAHUHM B paMKax IpOrpaMMbl O0yUYEHUsI.
dopMaMu MeJarorn4yeckoro KOHTPOJIE MOTYT ObITh: UTOTOBbIE 3aHATHS
OJIMH pa3 B MOJYrOAue, KOHTPOJIbHbBIC 3aJaHNsl, TEMAaTUUYECKUE BBICTABKU, YCTHBIN
OIIpOC, TECTUPOBAHKE, KOTOPbIE CIIOCOOCTBYIOT MOJEPKAHUIO HHTEPECA K padoTe,

HanpaBJIAOT YHaIIUXCA K JOCTUKCHUTO 0oJs1ee BHICOKHX BCPIIHUH TBOPYCCTBA.



Y4e0HO - TEeMATHYECKHUH IIJIAH

1-2 rox ob0y4enus

Ne Pa3nesbl nporpammsbl KouunyecTBo 4acos
wn U TeMbl Y4eOHbIX 3aHATHI Teopusi | MPAKTHKA | BCEro
1 rox o0y4enus
1. | 3apaBcTBYH, yauBuTeNbHas pu3uka! 3 0 3
2. | Texo u BemecTBo. B3anmonaeiictBue ten 10 10 20
3. | Temwo u xomoxa. TeruioBbie IBIICHUS 5 6 11
HUTOI'O 1 rox od6yuenus 18 16 34
2 roj 00y4yeHust
1.| 3ByKOBBIE SIBJICHUS 3 6 9
2.| CBETOBBIE ABJICHHUS 6 6 12
3.| JIBr>keHue 3 3 6
4./ Yenosek u npupoja 2 2 4
5. IToroBbIii IpoeKkT 1 2 3
HUTOI'O 2 roa o6yueHust 15 19 34
UTOoro 33 35 68




Coaep:xanne nporpammsl «@PU3uKa I MAJIbILIEH»

200 00yueHusn

Ne paznena Coneprxanue yueOHoro npeamera | [lnanupyemsie pe3yabTaThl
1. 3npaBcTBYH, Ouzuka — Hayka o npupone. | O0yuyaruuecs Hay4aTcs:
YAUBUTEIIbHAS duznueckue SIBJICHUSL.
¢dusnka! EcrecTBenHOHayuHBIE HAayKH | - BOCIIPOU3BOIUTE
(acTpoHomus, ¢dusnka, XUMHUS, | ONpeeIeHHs [TOHSATHIA:
3u. reorpadusi, OMOJIOT S, SKOJIOTHS) BEIIECTBO, TEJIO, Marepus,
¢buznyeckue puOOpBHL,
Mertos TTO3HAHUS MIPUPOJIBI: | BETMYHHEI, SIMHUTIBI
HaOII0ZICHUE, OTIBIT, TEOPHSL. U3MEPEHHs, IleHa  JIeJICHUs
npubopa;
HNuctpymenTapuit HACCIEN0BATENSA:
nabopaTtopHoe o0opynoBaHue. | - HU3MEPSITH buszngeckue
NsmepurensabIe MpUOOPHI. | BEIMYUHBI, OMPEICIATh IEHY
[Ipocreinmme n3mepeHusl. JiesieHus npuoopa;
- TIPUBOTUTH TIPUMEPBI
(bU3UYECKUX SBICHUIN
2. Teno n 1. XapakrtepucTuku Ten U BeulecTB. | O0ydaronmecs MoJry4art
BEIIECTBO. TBepnoe, KHUIKOE,  ra3o00pa3HOE | BO3MOKHOCTh HAYYHThHCH:
Bsaumoneiicteue COCTOSIHME BellecTBa. Macca Tena.
TeJl. Otanon Maccel. I3Mepenue macchl Tena | - COOTHOCHTh  (DM3MYECKHE
C moMompl BecoB. Temmeparypa. | sBjieHHs W TEOPUH,  HX
20 . TepmomerTp. 00BSCHSIONIKE;
2. Ctpoenue BemectBa. MoJeKynbl H | - BOCIIPOM3BOIUTH
aTOMBI. JIBmkenue MOJIEKYJL. | OIpeeNcHHE MOHATUI:
Hudpdysusa. BzaumozeicTBue 4acTUL | rumoresa, a0CcoJIroTHAs
BenlecTBa.  OOBACHEHHME  PA3IMYHBIX | MOIPEIIHOCTH U3MEPEHHUS.
COCTOSIHUII ~ BellecTBa Ha  OCHOBE
MOJIEKYSIPHO-KUHETUYECKUX - BOCIIPOU3BOIUTD
npezcraBieHuii.  CTpoeHHE — aTOMa. | ompepeneHHs] MOHSTHI: aToOM,
IInoTHOCTD BelecTBa. MOJIEKYJIa,  B3aUMOJCICTBUE,
mubdy3us, OpOYHOBCKOE
3. MexaHnuueckoe ABMXKEHUE. Buusl | nuwxenue;
MEXaHU4YeCKUX JBIWKEeHUUH. CKOpPOCTb.
OTHOCUTENBHOCTD MEXaHUYECKOTO | - OTINCHIBATH SIBJICHUS

JABHOXKCHU .

TupPy3un U CMaYMBaHUS;

- OOBSACHATH  paznuuus B
MOJICKYJIIPHOM CTPOCHHH
TBEPIBIX TEJ, JKUIKOCTEH U
rasos;




Jlabopamopnwvie pabomai.
1. CpaBHeHue XapakTEpUCTUK TeI

2. H3mepenune Macchl
PBIYQKHBIX Becax

TCJIa Ha

3. U3mepenune o0bEMa KUIKOCTH.

4. HaOnroneune
COCTOSHHUU BEIIECTBA

Ppa3IMYHbBIX

5. HaOmronenue
BEIIECTBA

JACITNMOCTHU

6. PasznmeneHwe pacTBOPUMBIX U

- TOpUMEHSATh  3HaHUSA K
00BSICHCHUIO SIBJICHHH,
HaAO0JI0JaeMbIX B IPUPOJIE U B
ObITY.

Odyuarommecst Hay4yaTcsi:
- pacro3HaBaTh MEXaHUYECKHE

SIBJICHUSI 1 OCHOBHBIC ITOHSTUSA:
PaBHOMEpHOE HPSMOJIMHENHOE

JIBIDKCHIE, WHEpLHs,
B3aNMOJICHiCTBHE TeI,
TSATOTEHUE, TPEHUE, MNIOTHOCTD,
Macca, CKOpOCTb, CHJIa, BEC
Tena;

- U3MEPSATH Maccy Tela, 00beM,

HEPaCTBOPUMBIX BEIIICCTB
(buILTpOBaHHEM IUIOTHOCTh ~ BENIECTBa, CHITY,
CKOpPOCTh
7. Ha6monenue nuddysun
-IPUMEHSTh TIOHSTHS:
8. Bsruncienne ckopocry | OTHOCHTCIBHOCTE
JBWOKEHMS GpyCKa MEXaHHYECKOTO JIBYDKEHHS,
yTh, BPEMsi, CKOPOCTb.
9. HaOmromeHne  BO3HUKHOBEHUS
CHIIBL yIPYTOCTH ripu | “H3MEPATH " BBIYHCIISITh
nedopmarm ¢du3nveckre BeTMYUHBI: BpEMS,
paccTosiHue, CKOPOCTbh, CHIIA
10. M3mepenue cuitbl
- BUIETh H (OPMYTUpPOBATH
npo0JIeMy; TUIAHUPOBATh TIOUCK
perieHust mpoOIeMbI
1.TeruoBoe  JnBWXKeHWE.  TeIwioBoe | -MPUMEHSTH TIOHATHUS
paBHOBECHE. Temneparypa. | BHyTPEHHASA SHEPIHus,
3.Teo u xonox. | BHyrpeHHss sHeprus. TeMIeparypa, IUIaBJICHUE U
TemnnoBble sBICHMSI KPHUCTAJLTU3AIHS, BIAKHOCTb.
2.Pabota u TeIuIonepeaaya.
11u. TeronpoBoHOCT. KonBekuusi. | -U3MepsITh TEMIIePaTypy
Wznydenwue. [TnaBienue U | pa3IUYHBIX TEJ, HAOIOAATh 3a

OTBCPACBAHUC KPUCTATNIMYCCKHUX TCII.
I/IcnapeHI/Ie 1 KOHACHCAIIUs. Kunenue.

3. Bnaxnocte BO3nyxa. OObsicHeHue
VU3MEHEHHUsl arperaTHOro  COCTOSIHUSA
BEUIECTBA HA OCHOBE MOJEKYJISPHO-
KMHETUYECKUX ITPEICTaBICHUMN.

mpoueccaMu  IUIABIEHUS U
KpHUCTaJTU3aIIH, U3MEPATh
BJIQKHOCTh BO3/yXa U
TEMIIEPATYpy C  IOMOIIBIO
MOJ1yJIbHOU CUCTEMBI

skcnepuMeHToB PROLog




Jlabopamopnwvie pabomui.

11.

12.

13.

14.

15.

16.

N3mepenue temneparypsl
XOJIOJTHOW U TOPSTYEN BOJBI C
MTOMOIIBIO MOJTYJIBHOM CHCTEMBI
skcnepumentoB PROLOQ

H3mepenue remiieparypsl
BO31yXa ( B KJlacce, Ha
YIIUIIE) C TIOMOIIBIO
MOJTYJIBHOUM CUCTEMBI
skcniepumenToB PROLog

H3mMepenne nosoxxuTeapHo
W OTPULIATEILHON
TEMIIEPATyPhI C TOMOUIBIO
MOJIYJIbHOM CHCTEMBI
skcriepuMeHToB PROLog

N3yuenue TasiHus Jibaa

N3MepeHne BIaxHOCTH
BO3/IyXa C MOMOIIbIO
MOJTyJIbHOM CUCTEMBI
skcniepumerToB PROLOQ

Or dero 3aBHCHUT CKOPOCTb
HCIIApCHUA KUIKO ctu?




Coaep:xanne nporpammbl «@U3UKa IS MAJIbILIEH»

2 200 00yueHusn
Ne paznena Coneprxanue yueOHoro npeamera | [lnanupyemsie pe3yabTaThl
1. 3BykoBbIE 3Byk. Pacnipoctpanenue 3Byka. Ot yero | O0yuyarommecs Hay4aTcs:
SABJICHUS 3aBHCUT TPOMKOCTh 3BYyKa. M3mepenue
rpoMKOCTH  3ByKa.  Mcnosb3oBanue | - chopMUpoBaTh MIOHATHS:
9y, MOI[y.HBHOﬁ CUCTCMbI JSKCIICPUMCHTOB 3BYKOBas BOJIHA, HCTOYHHUK H

PROLog
Jlabopamopnvie pabomwi

1. W3mepeHue rpoMKOCTH 3BYyKa

C TNOMOIIBIO  MOJYJIBHOU
CHUCTEMBbI OKCIICPUMCHTOB
PROLog

2. H3mepeHune rpOMKOCTH 3BYyKa
Ha YpOKE€ M Ha IIepeMeHe C

THOMOIIBIO MOyJbHON
CHUCTEMBI IKCIIEPUMEHTOB
PROLog

3. 3aBUCHMOCTH TPOMKOCTH
3ByKa OT paccTosiHus (c
IIOMOIIBIO MOYJIbHOM
CUCTEMBI JKCIIEPUMEHTOB
PROLog)

4. Kak pacrpocTpansieTcs 3ByK?
(c moOMOILIBI0  MOIYIBHOU
CUCTEMBbI IKCIIEPUMEHTOB

PROLog)
5. Kak cnenatp 3Byk rpomue?

6. Kax yBunets cBoii roigoc?

IMPUCMHUK 3BYKa,

- obecrneunThb YCBOEHUE
YCIIOBUM  HEOOXOJUMBIX  JIJIst
BO3HUKHOBEHUS 3BYKOBOM
BOJTHBI, ornpeieNeHus
HaIpaBJICHUS

pacrpocTpaHeHus 3ByKa,

MCXaHN3Ma BOCIPHUATHUSA 3BYKa
YCIIOBCKOM

2. CBeToBBIE
SIBJICHUA

12 4.

Cger. McTouHuKHM cBeTa.
Pacnpoctpanenue csera. CBeToBOM
nyd. O6pazoBanue TeHell. CoJlHeUHOE U
JTyHHOE 3aTMeHue. OTpakeHHe CBeTa.
[Ipenomiienue cera

Jlabopamoprvie pabomsi
1. U3mepeHue ypoBHS

OCBCHICHHOCTH B PAa3JIMYHBIX
NOMCIICHUAX C IIOMOIIIBIO

OO0yuaromuecs: Hay4aTcsi:

- MIPUMEHSTh
MPSIMOJIMHENHOCTh
pacnpocTpaHeHus CBETa,
OTpaXEHUE U  MPEIOMIICHHE
CBeTa

IIOHATHSA

- HU3MCPATH OCBCIICHHOCTD
KiaccCa ¢ IOMOIIIbIO MOI[yJ'IBHOfI
CHUCTEMbI 9KCIICPUMCHTOB




MOJTyJIBHOM CUCTEMBI
sxcriepumenToB PROLOQ

2. CaerT ¥ TeHb
3. 3epkana u UX IpUMEHEHHE.
OTtpakeHue cBeTa 3epKajioM

4. Conneunsle 3aitunku. PoKychl ¢
3epKajlaMy

5. HaGmronenue 3a npenoMiieHueM

PROLog

-Ha0Ir01aTh SIBJICHUA
HpCJIOMJIeHI/ISI nu OTpa)KeHI/ISI
cBeTa

3. JIBwkeHue

6u.

cBeTa
6. IlBer
Mexanudeckoe ABWXKEHHE. Buubl
MEXaHUYIECKUX JIBIDKEHUH.
CKOpOCTb. OTHOCUTENTHLHOCTh

MEXAaHUYCCKOT O IBUXKCHUA.
JlaGopaTopHbie pabOTHI.

1. Ilyte m Bpems. Beruucienue
CKOPOCTH JBM>KEHUS YUSHHKA

2. Boruncnenue
JBIDKCHHS OpycKa.

CKOPOCTH

3. Pemenne IMPAKTUYCCKUX 3a1a4

OOyuaromuecst HayJaTcs:

-[IPUMEHSATh MTOHATHSL:
MEXaHUYECKOE JIBUJKEHHE,
IIyTh, BPEMSI, CKOPOCTb.

-U3MEPSIThH U BBIUUCIIATH
¢buznyecKkue BeTUYUHbBI: BpeMs,
paccTosiHue, CKOpOCTb, CHIIA.

4, YenoBsexk u
MpHUpoJIa

4y,

H3meHeHus B IpUPOIIS, CBSI3aHHBIC C
e TENFHOCTRIO YeIoBeKa. BaskHewme
AKOIIOTUYECKHE MTPOOIIEMBI. 3I0POBHE
YyeJ0BeKa U 0E30IMacHOCTD JKU3HH.
[IpaBua moBeneHNs YemoBeKa B
OITACHBIX CUTYAIUSIX PUPOTHOTO
TIPOUCXOXKACHUSL.

Ipaxmuyeckue pabomvi

1. CO3Z[aHI/Ie IJIaKaTOB HA TCMY
((38.I_HI/ITI/IM Halry IJIaHeTy»

2. Ilyrtu pemeHust 3KOJIOIMYECKUX
npoOiem

-3aBUCUMOCTDb YCI0BCKa OoT
MMpUpoOAbLI U €ro BO3JCHCTBHE HA

IPUPOTY

-Ba)KHBIE ACMEKThl COXpaHEHUs
U cOepexeHus: OKpyKaromieu
cpensl




5.UtoroBeriii mpoekt | BeiGop Temsr mpoekTa. CocTaBneHue IIpoexTHas JIEeATEILHOCTD
WHJUBUAYAIBHOIO IJIAHA BBIMOJIHEHMS. | IOMOKET  CBSI3aTh  IIPOLIECC
34. 3amuTa IpoeKTa. 0o0ydyeHUsT W BOCHUTAHMUS C
peaJbHBIMU  COOBITHUSIMH U3
JKU3HU peOEHKa

MeTtoauyeckoe odecnedyeHue NporpaMmbl

JUis  peanuszali  MPOTpaMMbl  HCHOJIB3YIOTCS  CIEAYIOIIME MeTOAbI
o0yueHus:
- HO UCMOYHUKY NOTYYEHHbIX 3HAHUIL. CJIOBECHBIC, HATJISTHbIE, TPAKTUUECKHE.
- 1O CNOCO0Y OP2aHU3AUUN NO3ZHABAMENbHOU 0eAmeTbHOCMU.
v pa3BuBaroniee  oOydeHue  (TpOOJSIEMHBIM, TPOEKTHBIM, TBOPUYECKUH,
YaCTHUYHO-TIOMCKOBBIM, UCCIEA0BATENBCKUI);
v’ nuddepenppoBanHoe o0yueHue (ypoBHEBbIE, HHIMBUIYaIbHBIE 3a1aHMs).
v’ urpoBble  METOAbI  (KOHKYPCBHI,  WMIPBI-KOHCTPYKTOPBI, ~ TYPHHPBI  C
UCITOJIb30BAHUEM MYJIBTUMEINA, TUTAKTUIECKHE).

CpencrBa o0yueHus:

- JHUJAKTUYECKUE MaTephayibl (OMOPHBbIE KOHCIEKTBI, MPOEKTbl MPUMEPHI,
pa3IaToYHBIN MaTepHuai I 1JabopaTOpHBIX padoT).
- METOJIMYECKHE pa3paboTKH (Mpe3eHTALINH, BUICOYPOKH ).

- y4eOHO-TeMaTHICCKHM TIIaH.

MarepuajJbHO-TeXHHYECKOe ODecrievyeHue

e Kiacchas gocka ¢ HaOOpOM TPUCTIOCOONCHMN ISl  KPETUICHUS
TaOJINII, TOCTEPOB U KAPTUHOK

e MylbTUMETUNHBINA IPOECKTOP
e DKCNO3ULUOHHBIN SKpaH
e HoytOyk — 11 mir.

e (OOopynoBaHue kabOuHeTa (U3UKU (IJ1 JIEMOHCTPALMM SIBICHUIA,
puOOPOB U T.1.)




L4 BPII[@O(l)I/IHBMBI, COOTBCTCTBYIOIIHC TCMAaTHUKCE IIporpaMmbl 1o
CCTCCTBCHHO- HAYYHBIM IIPEAMCTAM.

e MonynbHas cuctema sxcriepuMenToB PROL0OG — 10 koMIIekToB



