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1. llosicHUTEIHLHAA 3aIUCKA

HopMmaTuBHBIC OCHOBAHMS

PaGouass  mporpamMma  BHEYPOUYHOH JAESITEIBPHOCTH €CTECTBEHHOHAYYHOU -
HarpaBieHHocTH «TBopueckas jlaboparopus» TNpelHa3HauY€Ha IJis peaau3aluu
€CTECTBEHHO - HAy4YHOTO OOpa3OBaHMsI W BOCIUTAHUSA JCTEH W TMOAPOCTKOB Ha
OCHOBE 3HaHHM 00 OKpYXalollleM MHpPE, CaMOCTOSTEIbHO NPHOOpETaeMbIX B

MpouecCCe BBIITOJIHCHUA y‘—Ie6HO'I/ICCHeI[OBaTCJ'IBCKI/IX H IIPOCKTHBIX pa60T.

I[aHHaH [mporpamMmma pa3pa60TaHa B COOTBCTCTBHH C HOBBIMH HOPMATHBHBIMH

JOKYMCHTaMMU:

o OenepanbHbM 3akOHOM OT 27.12.2012r.Ne273-®3(pen. ot 24.03.2021) «O6

oOpazoBanuu B Poccuiickoii deneparuiny;

e [Ipukazom Munucrepctsa obpazoBanusi 1 Hayku PD ot 09.11.2018r. Ne 196
«O0 ytBepxkaenun l[lopsimka opraHu3alMd UM OCYIIECTBICHHS] 00pa3oBaTeIbHON

JCATCIBHOCTHU U 110 JOITOJIHHUTCIBbHBIM 06H_[€O6p330BaTeHI>HI>IM IIporpamMmam»

e CanlluHom 2.4.3648-20 «CaHUTapHO-3MUIEMUOIOTHYECKHUE TPEOOBAHUS K
OpraHu3alysIM BOCIUTAHUS M OOYyYEeHHUsS, OT/AbIXa W O3JO0POBJICHHUS JAETeH U

MOJIOZISKHM» (IMOCTAaHOBJICHHE [JIABHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO Bpaya

P® ot 28.09.2020 r. Ne28);

e [luceMom MunoOpHayku Poccum ot 18H0sa06pst 2015r. Ne(09- 3242 "O
HampaBieHun uHopmanuu" (BMecte ¢ «MeTOIUYeCKUMH PEKOMEHIAIUSIMU 10
IMPOCKTUPOBAHUIO  BHEYPOUHBIX  MporpaMMm  (BKJIKOYas  pPa3HOYPOBHEBBIC

IPOrpamMMbD»);

e [TuceMom Munucrepctsa npocseiienus PO ot 19 mapra 2020 r. Ne I'/[39/04 «O
HapaBICHUN METOIMYECKHX DPEKOMEHIAINA MO peanu3anuy o0pa3oBaTebHBIX
mporpaMM  HAYaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero oOIero
oOpazoBaHus, 0O0pa30BaTEIBHBIX MPOrPaMM CpeaHero MNpodecCHoHaTLHOTO

oOpa3oBaHuUsI ¥  JOMOJHUTEIBHBIX  O0OIE00pa3oBaTeNbHBIX  MPOTPAaMM  C
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IMPUMCHCHHUCM JJICKTPOHHOI'O O6y‘I€HI/IH, N JUCTAHIIMOHHBIX O6pa?>OBaT€JILHI>IX

TEXHOJIOTHII;
e YcraBoMm MOV« Craporepuzmoprckas COLLy.

Bech Marcepuall OOCTYIICH JIA 06yqa}oumx051 H COOTBCTCTBYCT HX YPOBHIO
Pa3BUTHA, T.K. BKIIOYCHBI J3JICMCHTBI 3dHHUMATCIBHOCTH W HI'PbI, KOTOPLIC

HCO6XO,ZIHMI>I JJIs1 MO3HABATEILHOU JACATCIBHOCTH.

HanpasieHHOCTh ~ TaHHOM  BHEYpOYHOM  mporpammbl  «TBOpyeckas

1abopaTopusi»- OOLIEUHTEIIEKTYaIbHOE

AKTYaJlbHOCTh NPOTrPaMMbl 3aKJIIOYAETCS B PEAIM3alUUd €CTECTBEHHO -
HAay4YHOTr0 00pa30BaHUs W BOCIHMTAHMS JE€TEH U MOJAPOCTKOB HA OCHOBE 3HAHUM 00
OKpY’KaIoIlleM MHUpE, CAMOCTOATEIBHO MPUOOPETAEMBbIX B IMPOLECCE BHIIOTHEHUS

y4eOHO-UCCIEI0BATENbCKUX U IPOEKTHBIX padoT.

HoBu3Ha naHHOM mporpamMmsl omnpezeneHa deaepaibHbIM TOCY1apCTBEHHBIM
CTaHJApPTOM  OCHOBHOro  00miero oOpa3oBaHusi. EE  oTIMYUTENBHBIMU

0COOEHHOCTSAMU ABJISTFOTCH

1. OnpeneneHne  BUAOB  OpraHU3alldd  JCATCIBHOCTH  OOyYaroIuxcs,
HAMpaBJICHHBIX HAa JOCTHKCHUE JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX

PE3YJILTATOB OCBOCHUA IIPOTrPAMMBI;

2. B ocHOBY peanu3aluu HpOrpaMMbl IOJIOKEHbl IEHHOCTHBIE OPUEHTUPHI U

BOCIIMTATCJIIbHBIC PC3YJIbTATHI.

3. I[OCTI/I)KeHI/ISI INIAHUPYEMBIX  PE3YJIBTATOB  OTCICKHBAIOTCA B  pPaMKax

BHYTpeHHeﬁ CHUCTCMBI OLICHKH: I1I€1aroromM, aI[MHHI/ICTpaLII/Ieﬁ.

ﬂﬂ}l peanuzayuu 06pa3oeameﬂbuoﬁ npozpammsl UCnRoOJIb3yemca mamepuailblo-

mexHuueckasn oaza uenmpa «Touka pocmay.

IMenarornyeckas 1meiecoo0pa3HoOCTh:



OcHOBHOE MECTO B TIporpaMMe 3aHHMAeT JKCIEPUMEHT U HaOII0ACHUS,
pebnekcus. OTO  pa3BUBAaeT YMEHHE  JIOTHYECKH  MBICIUTh,  BHUIETh
KOJIMYECTBEHHYIO CTOPOHY IMPEIMETOB M MPUPOAHBIX SIBICHUH, JeTIaTh BBIBOIBI,
0000mmaTs. 3yueHue »sJeMEHTOB (HU3UMKM TMpEArojaraeT OpraHu3aluio |
NPOBEJICHUE TPAKTHUYECKUX PabOT HAa OCHOBE CAMOCTOSTEIHHOW MeATeIhHOCTH
oOyJaromuxcss MpU OOCYXJACHUH HAOIIOaeMBbIX W TOJIY9YaeMbIX PpE3yJIbTaTOB.

JlaHHas mporpaMma HalpaBJieHa Ha:

— CO3JIaHWe YCIIOBH JTsl pa3BUTHS PEOCHKA,

— pa3BUTHE MOTUBAIIUU K TIO3HAHUIO U TBOPUYECTRY;

— o0ecrieyeHne IMOIMOHATILHOTO OJIaronony4yusi peOeHKa;
— IpUOOIIIEHHUE IETEN K 00IICUEIOBEUECKUM IICHHOCTSIM;
— IpO(PMITAKTUKY acOIUATEHOTO TTOBEACHMUS;

— CO3JaHuc YCJ'IOBI/Iﬁ JJI COOUAJIBHOT'O U HpO(i)eCCI/IOHEUIBHOFO CaMOOIIPCACIICHHUA

— UHTEJUIEKTYaJIbHOE U TyXOBHOE PAa3BUTHS JUYHOCTH PEOCHKA,;
— YKpPETUICHHE TICUXUYECKOTO U (PU3HUECKOTO 370POBBSI.

[TpuHIIMTT KOMIETEHTHOCTHOTO TIOIX0J1a, KOTOPBIA aKIEHTHPYEeT BHUMAHHE Ha
pe3ynbTate 00pa3oBaHMs, NMPUYEM B KAueCTBE pE3ysIbTaTa paccMaTpHUBACTCS HE
CyMMa YyCBOCHHOM wuH(OpMammu, a CIOCOOHOCTh peOCeHKa JeHCTBOBATh B

Ppa3IN4YHbIX HpO6HeMHbIX CUTyalu:iaXx:

- YyeOHO-1T03HABATEIbLHEIC KOMIICTCHOUW y4aT YMCHHIO CTaBUTH LCJIb W 3aJda4Hu,
BBIABUI'AaTb TUIIOTC3Y, INIAHUPOBATH CBOIO ACATCIBbHOCTDL, dHAJIM3UPOBATHL U ACIATH

BBIBOA.

- HWudopmanmoHHble KOMITETCHIIMH CIIOCOOCTBYIOT —OBJIAJICHUIO HaBBIKAM
CaMOCTOATENLHOTO TOMCKa, aHajdu3a W O0TOopa HeoOXxoaumou uHdopmaIuy,

YMEHUIO MPeoOpa30BbIBATh, COXPAHAThH U NIEPEIaBaTh €€.



- HpO6HCMHa}I KOMIICTCHIOMA BKIIOYAaC€T MOACIUPOBAHUC JCATCIBbHOCTH B

ACIICKTHOM MJIA MHOU pCaJIBHOﬁ CUTyallil, TOTOBHOCTD K PCIICHUIO HpO6JIeMI>I

- KOMHGTGHHI/I?I JIMYHOCTHOI'O COBCPHICHCTBOBAHUA HAIIPpAaBJICHA Ha OCBOCHHC
CII0C000B HHTCJIICKTYaJIbHOI'O, AYXOBHOTO, (I)I/IBI/I‘-IGCKOFO caMOpa3BUTHA,
3MOHI/IOH&JII)HOﬁ CaMOpPCTYJIALINU, CaMOIIOAACPIKKH, CaMOYIIpaBJICHUA,

CaMOHCCIICTIOBAaHUS
- KoMMyHMKaTHBHAS KOMIICTCHIIUS Pa3BUBACT:

1.YMeHue B3auMOEICTBOBATh C OKPYXKAIOIIUMHU JIIOJIbMUA U COOBITUSIMU,
2. [IpnoGpereHne HaBBIKOB pabOTHI B FPyIIIE,
3. Bnagenue counaabHON POJIbIO B KOJIJIEKTUBE.

B ¢opmax u meTogax o0yueHus:
- i pepeHrpoBaHHOE O0YUEHHUE;

- HMHAUBHUAYAJIbHAA, HCCICHOBATCIILCKAA, ISKCIICPUMCHTAJIbHAA MW OIIBITHHYCCKAsA

NEATEIIBHOCTb.
OTiu4uTeIbHBbIE 0COOEHHOCTH MPOTrPaAMMBI.

[Tporpamma amantupoBana s nereit 12-13 nmer (7xmacc). OCHOBY Tporpammbl
COCTaBJISIET BBIMIOJHEHUE JOCTYMHBIX MPAKTHYECKUX 3aJaHUA U BO3MOXKHOCTH
MCIIOJIb30BaTh 3HAHUS B TIOBCEIHEBHOMU kH3HU. PeOeHok dopmMynupyeT mpodiemy,
UIIET TYTH €€ pEeIleHUs, NOCTUTaeT IeNu W JelaeT BbiBoAbl. OOywarommecs
CaMOCTOATEIBHO CTaBAT II€JIM, OIMUCBHIBAIOT OOOPYJOBaHHWE U IUIAHHUPYIOT XOJ
sKcnepuMeHTa. JlaHHble 3aJaHMsl MpenlaraeTcsl BBIIOJIHATH IMOCHE KaKIOU

W3YYEHHOM TEMBI Kypca.

Bo3pact gereil, yYacTHHKOB TNPOrpaMMbl W HMX I[CHXOJOTHYeCKHe
0COOCHHOCTH
Hetn B Bo3pacTte 12-1351eT B OCHOBHOM YpaBHOBEIIEHbI, UM CBONCTBEHHO

OTKPBITOC H AOBCPUYMBOC OTHOIICHHC K B3POCJIBIM. Onu KAYT OT quTeneﬁ,
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pOAMTENEH, NPYrHUX B3POCIBIX MOMOIIM W TOAAECPKKU. OJHAKO MOCTENEHHO
0COOyI0 PO B HX JKU3HM HAYWHAECT WrPaTh KOJUICKTHB CBEPCTHUKOB W
CKJIaJIbIBAIOIIMECS B HEM OTHOLICHUS. B 3TOT mepumon AETAIM CBONCTBEHHA
MOBBIIIIEHHAS AKTUBHOCTb, CTPEMJICHUE K JEATEIIbHOCTH, TPOUCXOIUT YTOUHEHUE
rpaHdll U cdep HMHTEpecoB, YyBIeYeHUH. JleTm maHHOrO BO3pacTa aKTUBHO
HAYMHAIOT MHTEPECOBATHCS CBOMM COOCTBEHHBIM BHYTPEHHUM MHUPOM M OLIEHKOMN
camoro ceos.

B »sTOT mnepuon MOAPOCTKY CTAHOBUTCS MHTEPECHO MHOIOE, JaJeKo
BBIXOJISIIIIEE 32 PAMKH €0 MOBCEHEBHOM KU3HMU.

B 12-13 ner moapOCTOK MBITAETCSA OMPEACIUTh CBOIO POJb W MECTO B
conmyMe. B o0mieHnn Ha mepBOoe MECTO BBIXOAUT HaJaKMBAaHUE KOHTAKTOB CO
CBEPCTHUKAMH.

CamooliynieHue B Cpesie OJJHOKJIACCHUKOB, TOBAPHILEH MO CEKIIMU, KPYKKY,
TYCOBKE CTaHOBHUTCS ompenenstonuM. [loTpeOHOCT, B NpHU3HAHUU U
CaMOYTBEPXKICHUU TOXKE pean3yeTcs B cpelne cBepcTHUKOB. [loapocTok
CTapaeTcsi HAMTHU BHE IIKOJIBI HOBYIO c(hepy s peanu3alu 3Toi MoTpeOHOCTH.

[losToMy mpOrpaMMHBIM MAaTepHAT CONEPKUT B JIOCTATOYHOU Mepe
MPAKTUKYMBI, OTIBITHI, AKCIEPUMEHTHI, YTO HEU3MEHHO  SIBIIIETCS
MIPUBJICKATEIBHBIM Y MIO3HABATEIIBHBIM JIJIS IETEW JAHHOW BO3PACTHOM KaTerOpUu

O0beM M CPOKM 0CBOCHHS NMPOrPaAMMBI

JlanHast mporpamma paccuutana Ha 1 roj o0y4ueHus ¢ oomum oobemom — 34
yaca.

DopMBbI U PeKUM 3aHATHI

dopma oOydeHUs — O9Has Ha Oa3ze KaOuHeTa (PU3NKU

MOY «Crapotepuszmoprckas COLL».

Pexxum 3anstuii:l paz3 B Hememo mo 1 wacy (34 waca B ron).

[TpoaOmKUTENEHOCTD 3aHATUSA — 35 MUHYT



2. Heab 1 32124 NPOrPaMMBbI

Hean mporpamMmebl: 15 yIOBJIETBOPEHUS UHIMBHIyaIbHBIX IOTPEOHOCTEN B

€CTECTBCHHO - HAYYHOM 00pa30BaHUM M BOCITUTAHUM yUaIIUXCs HA OCHOBE 3HAHUH
00 OKpyXKalolleM MHpE, CaMOCTOSITEIbHO NpHOOpEeTaeMbIX B  TIpoIecce

BBIITOJIHCHU A y‘—ICGHO-I/ICCHeHOBaTCJ'IBCKI/IX H IIPOCKTHBIX pa60T

3amaun:

Oopazoseamenvhole (npedmemHole):

- chopMupoBaTh MOHUMAaHKE BCEOOIIEH CBS3H SIBJICHUI MPUPOJIBI;

- TI0O3HAKOMUTb C OCHOBHBIMM METOJIaMU U TPUHIUIAMU BEIACHUS
MCCIIEIOBAHUN U DKCIEPUMEHTOB.

Hayuumw:

- (opMynmHpoBaTH MpEAMET, Iedb W 3aJadd HWCCJICIOBAHUS, BBIIBUTAThH
TUIIOTE3Y;

- HaxXOJWTh W aHAIU3UPOBATh HMHPOPMALUIO O TOM, UYTO H3BECTHO 00
HCCIICTYEMOM SIBJICHUH;

- IPOBOJIUTDH OMBITHI ¥ SKCIIEPUMEHTHI;

- coOyrofaTh MpaBuiIa JUYHONW M OOIIECTBEHHOW TEXHHKH OC30IaCHOCTH,
0€30MacCHOCTH MPHU MPOBEICHUH MPAKTUUECKUX padOT (IKCIIEPUMEHTOB, OTBITOB);

- aHAJTM3UPOBATH PE3YJILTATHI IKCIIEPUMEHTOB, (POPMYIIHUPOBATH BHIBOJIBI;

- HCMOJB30BAaTh  JlabopaTopHOe  OOOPYJOBAaHME U  HHCTPYMEHTHI,
HEOOXOMMBIC JUTsI IPOBEJCHUS UCCIICI0BAHMSI;

- BUJETh KpacoTy B (u3MKEe NPHUPOAHBIX SBJICHUM, Oojee TIIyOOKO
YyBCTBOBaTh MPEKPACHOE, YTO JIOJDKHO  CIIOCOOCTBOBATh  BOCIHUTAHHIO
HEPaBHOJIYIITHOTO OTHOIICHHS K TTPOOIeMaM OKpYyKarolel Cpeibl.

Juunocmnoie:

- chopMupOBaTh OTBETCTBEHHOE OTHOIIICHHE K BBITOJTHAEMOM paboTe;

- pa3BUTh KaudecTBa, MO3BOJAIONME dPPEKTUBHO pabOTaTh B KOJUICKTUBE,
pelarb CIOpHbIE BOMPOCHI O0€CKOH(MIUKTHO, B MPOIECCE AUCKYCCUM Ha OCHOBE

B3aMMHOT'O YBAKCHUA,



- pa3BUTh TBOPUYECKUH MOAXO]] K UCCIIEIOBATEIILCKON NEATENbHOCTH;

- chopMupOBaTH AKTUBHYIO, OOIIIECTBEHHYIO JKU3HEHHYIO TTO3HUIIUIO.

Memanpeomemnmnuie:

- chopMHUPOBATh AKTHUBHYIO UCCIIEI0BATENBCKYIO MO3UIIHUIO;

- chopMupoBaTh HABBIKM KOHIICHTPALMM BHUMAHMSI, CIIOCOOHOCTU OBICTPO
BKJIIOYATHCS B paldOTY;

- chopMupoBaTh CIOCOOHOCTH K CaMOCTOSITEIBHOMY aHalIHM3y, HaBBIKOB
YCTHOM U MUCbMEHHOW pEYH, MAMSTH.

Pazeums:

- M0003HATEIBHOCTh U YBJI€YEHHOCTb;

- HaOJII0JaTEIbHOCTD U YMEHUS TIOIJIEP>KUBATh IPOU3BOJIBHOE BHUMAHME,

- 3aMHTCPCCOBAHHOCTDL B PE3YyJIbTAaTax IPOBOAUMOIO UCCICIOBAHM.
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Hroro

3. YueOHO-TEMAaTHYCCKHUI TLJIAH

TEMA 3AHATUSA

BBeaenue

Poab  3xcnepumenTa

JKH3HU Y€J10BCKaA

MexaHuka

I'mapocraruka

Craruka

KoanuecTBo 4acoB

Bcero

B3

12

10

34

Teopus

24

IIpakTuka

10

11



4. Copeprxkanue NporpaMMbl BHEYPOYHOM AeSITeIbHOCTH

7 Kjacc

Tema 1. BBenenue.

Broanoe 3ansarue. llenu u 3anaun kypca. Texauka 0€301MaCHOCTH.

Tema 2. PoJb dKCIEPUMEHTA B 'KU3HU YeJI0BEKA.

Teopua:

N3yuuTh OCHOBBI TeOpuHU MorpemHocTei. [lorpemHocTu npsMbIX U KOCBEHHBIX
U3MEpPEHUM, MaKCUMajbHasi IMOTPEUIHOCTh KOCBEHHBIX HM3MEpPEHUH, yuer
NOTPENIHOCTE U3MEpPEeHU Tpu mnocTpoeHud rpaduxoB. Ilpencrasienue
pe3ynbTaToB U3MepeHui B hopme TabmauIl U rpaduKoB.

Ilpakmuka:

OCHOBBI TEOpUU MOTPEIIHOCTEN MPUMEHSTH pu BBITIOJTHCHUN
HKCIEPUMEHTAJIbHBIX  3a7a4, MpPaKTUUYECKUX  paloT. (¢ HCIOJIb30BAHMEM
odopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX 6UO0E 0CAMEIbHOCHIU:

[IpuBoauTh TIpUMEPHI OOBEKTOB U3Yy4YeHHUS (PU3UKH ((DU3UUECKUEe SBICHUS,
dbuznyeckoe TeNo, BEIIECTBO, ¢usmyeckoe nosie). Habmonars U aHaIM3upoBaTh
dbuznyeckue sABICHUS ((PUKCUPOBATh M3MEHEHHS CBOHCTB OOBEKTOB, CpaBHUBATh
uX 1 000011aTh). [T03HAKOMUTHCS € IKCIIEPUMEHTATBLHBIM METOJIOM MCCIIEI0BaHUs
npupoasl. COopka MPUOOPOB W KOHCTPYKIHMi. Mcronp3oBaHWe HU3MEPUTEITHHBIX
pubopoB. BrimosiHeHne J1a0paTOPHBIX U MPAKTHUYECKUX padoT. JlmarHoctuka u
YCTpaHEHHE HEWCIPABHOCTEH MPUOOPOB. BRICTpamBaHWE THIIOTE3 Ha OCHOBAaHWUU
UMEIOIINUXCS JaHHBIX.

Tema 3 Mexanuka.

Teopus:

PaBHOMEpHOE © HepaBHOMEpHOE BIKEHHE. [paduueckoe mpeacTaBiIeHUE
IBKeHUs. PemeHune rpaduueckux 3ajad, pacueT NMyTH M CPeIHEeH CKOpOCTH

HepaBHOMEpHOTO aBMXeHUS. [loHsTne mHepumu u wHepTHOCTU. LleHTpobexHas
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cuna. [lpuMmeHenne maHHBIX (U3UYECKUX TIOHATHH B IKU3HEACSITCIHHOCTH
yenoBeka. Cuia ynpyrocTtH, cujia TPeHHUS.

Ilpakmuka:

UccnenoBanne 3aBUCMMOCTH CHIIBI YNIPYTOCTH, BO3HHUKAIOIIEH B MPYXKUHE, OT
crerienn jAedopmaniu OpyKuHbl. OmnpeneneHue KodpduimeHTa TpeHUS Ha
TprOoMeTpe. (¢ HCmoJIb30BaHueM o0opynoBanus «Touka pocra»)
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT CHIIBI HOPMAJIBHOTO JIABJICHUS.

Xapakmepucmuka 0CHOGHBIX 61006 0CeAMETbHOCMU.:

Amnanu3 tabmui, rpadukoB, cxeM. [louck 0ObICHEHHS HAOII01aeMBIM COOBITHSIM.
OnpeneneHue CBOMCTB MNpUOOPOB MO dYepTexkaM M MOJENsAM. AHaIN3
BOZHMKAIOIIMX TMPOOJEeMHBbIX cutTyaruil. M3o0paxkaTh cuCTeMy KOOpJWHAT,
BBIOMpATh TEJO OTCUETA M CBSI3BIBATH €TI0 C CUCTEMOM KoopauHaT. Mcmonb30BaTh
CUCTEMY KOOpAMHAT IJisi M3Y4YEHUs MPSAMOJIMHEWHOro nBIKeHus Ttena. COopka
npubOpoB ©  KOHCTpyKuuid. Mcronp3oBaHWe HW3MEPUTENBHBIX MPUOOPOB.
BreinmonHenue J1a0opaTOpHBIX UM MPAKTHUYECKUX PpadoT (C  MCMOJIb30BAHUEM
odopynoBanusi «Touka pocray). /lnarHoctrka U ycTpaHEHHUE HEUCIPABHOCTEHN
npuOopoB. BricTpanBaHWe TUNOTE3 HA OCHOBAHUM MMEIOIMIUXCS JTaHHBIX.
KonctpyupoBanue 51 MOJEIIUPOBAHHUE. Breimonaenue 3aJJlaHu i 1o
YCOBEPIIIEHCTBOBaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
Pa3paboTka 1 nmpoBepka METOJUKH SKCIEPUMEHTAILHONU paboThl. PaboTa B Masbix
rpynmnax. AHaJIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE, JACHCTBUS.
[IpencraBnenne pe3yJbTaTOB MapHOM, TPYNIOBOM JESITEIBHOCTH. YYacTHE B
JIAAJIOTe€ B COOTBETCTBUM C MPABUIAMHU PEUEBOIO IMOBEICHUSI.

Tema 4. 'mapocraruka.

Teopus:

3akoH Apxumena, 3akoH [lackans, rugpocTaTuueckoe JaBiICHUE, COOOIAIONTUECS
COCY/[Ibl, THIPABINYECKHE MAIIINHBI.

Ilpakmuka: 3a0aqu:

BBITAIKMBAIONIAsl CWJIAa B PAa3IUYHBIX CHCTeMax; MpuUOOpPhl B  3a7adax

(coolmrarommumecs: CoOCy/ibl, THIPABIMYECKUE MAIIIUHbBI, PhIYaru, OJIOKH).
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DKcnepumenmaibHvle 3a0aHUSL:

1 )uzmepenue cuiibl Apxumena,

2)u3MepeHre MOMEHTA CUJIbI, IEHCTBYIOLIETO HA phlvar,

3)usmeperre paboOThl CHJIBI YOPYTOCTH TIPH TOIBEME Tpy3a C IOMOIIBIO
MOJBW)XHOTO WJIM HETOJBUXKHOTO OJIOKa(C MCMOJIb30BAHHEM O00OpPYA0BaHUS
«Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0CAMENbHOCHLU.

Ananu3 Tabaui, rpadgukos, cxem. [lonck 0ObsiCHEHHST HAOIIOJAEMbIM COOBITHSIM.
CoOopka npubOOpoB M KOHCTPYKIMU. Mcronp3oBaHWe W3MEPUTEITHLHBIX MPUOOPOB.
BrimotHeHIE 1a00paTOPHBIX M MPAKTHYECKUX padoT. JlnarHoCTHKA U yCTpaHEHUE
HEHUCTpaBHOCTEH MpuOOpoB. BricTpanBaHKe TUIOTe3 HAa OCHOBAHUHM HMMEIOLIUXCS
naHHbeIX. KoHCTpywmpoBaHwe u MojaenupoBaHue. PaboTa B MajbIx Tpymmax.
AHaIM3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE PpEIICHHWE, JCHCTBHS.
[IpencraBieHre pe3yabTaTOB MapHOM, TPYNIIOBOM JesTenbHOCTH. IloaroroBka
COOOIIIEHUA M JIOKJIaJIOB. Y4acThe B JAMAJOre B COOTBETCTBHMU C MpaBUIaMHU
peUYeBOro MoBEACHUS.

Tema 5. Craruka.

Teopus:

biiok. Ppruar. PaBHOBecue TBeEpABIX Ten. YCIOBUS paBHOBECHs. MOMEHT CHUIIBI.
[IpaBuno momeHTOB. LleHTp TskecTu. McciienoBaHne pa3auyHbIX MEXAHUYECKHUX
cucteM. KoMOMHMpOBaHHbIE 33]1a4H, UCTIOIB3YS YCIOBUS PABHOBECHUS.
Ilpakmuka:

N3roroBiieHne padoTaroliei CuCTeMbl OJIOKOB.

Xapakmepucmuka 0CHOBHBIX U006 0CAMENbHOCMU:

Ananu3 tabnui, rpagukoB, cxeMm. [louck 00OBsICHEHUST HAOII0JaeMbIM COOBITHSIM.
OmpenencHue CBOMCTB MPUOOPOB IO  dYepTeXkaM M MOJCIsAM. AHaIN3
BO3HUKAIOIIKMX MpoOiaeMHbIX curyanuil. Halmiomate geiicTBue  MpoCThIX
MexaHu3MOB. [l03HaKOMUTBCS ¢ (U3MYECKONM MOJENbI0 «a0CONIOTHO TBEPAOE
Teno». Pemate 3amaun Ha mpuMeHeHHE YCIoBHs(TIpaBUIa) PAaBHOBECHS pbhlyara.

[IpumensTh ycinoBue (MPaBUJIO) paBHOBECHs pblyara Jjisi OObSICHEHUS NEUCTBUS
14



pa3sTUYHBIX HMHCTPYMEHTOB, HWCIOJB3YEMbIX B TexHHMKe U B ObiTy. COOpka
npuOOpOB ®  KOHCTpyKumid. Mcrmonp3oBaHWE W3MEPUTENBHBIX  MPUOOPOB.
Brinmonnenue 1abopaTOpHBIX U MPAKTUYECKUX padoT. /[narHocTuka mycTpaHeHHE
HEUCNpaBHOCTEN MpuOOpPOB. BrICTpanBaHue TUIoTe3 Ha OCHOBAHUM HMMEIOLIUXCS
JNaHHbIX. KOHCTpyMpoBaHHE U MOJCIMPOBaHHUE. BbBIMONHEHHWE 3alaHUNA 1O
YCOBEPIIICHCTBOBAHUIO NpHOOpoB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
Pa3zpaboTka 1 mpoBepka METOUKH SKCTICPUMEHTAILHON paOOTHI.

PaGora B Mmanbix rpynmax. AHaJU3UPYIOT, BBIOMPAOT U OOOCHOBBIBAIOT CBOE
pemienue, geuctBusA. lIpencraBieHue  pe3yslbTaTOB  IIAPHOM, TIPYIIIOBOM
nearenbHocTH. IloaroroBka  cooOmieHnit u  10kIanoB.  OCYIIECTBISIIOT
CaMOOIICHKY, B3aUMOOILICHKY JICSATEIbHOCTH. Y4YacTHE B IMAJIOT€ B COOTBETCTBUHU C

IIpaBUJIaMH PE€ICBOI0 IMOBCACHUS.
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5. Kanenpapublii yueOHbIi rpapux Ha 2023-2024 yyeOHbIH 1o

T'on Hara Jara Bceero KonuuectBo | KosndecTBo Pexum
oOy4eHus1/ HayJaJia OKOHYAHMS | y4eOHBIX y4eOHBIX y4eOHBIX 3aHATUN
KJ1acc oOy4deHus oOydeHus | HeIenb THEl 4acoB

1o o
mporpaMmMe | Iporpamme
1 ron/ 01.09.2023 | 31.05.2024 34 34 34 1 pa3 B
7 KJ1acc HENIEITIO
nol yvacy
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6. KasiennapHo-temaTu4yeckoe JIAaHNPOBaHHE

Ne Paznen/Tema KoaunuecTBO 4acoB Ilnanu | ®aktu | DopMbl
3aHA Bcero | Teo Ilpak | pyemasi | yeckasi | KOHTPOJIs
THS pusi THKA | Aara naara

1 BBenenue 1

1/1 BBoanoe 3ansarue. Llenn u 3agaun OTBeTHI HA
Kypca. TexHuka 6€30MacHOCTH BOTIPOCHI,

HaOJIIOEHUE.

2 PoJib 3KcniepuMeHTa B )KH3HHU 3 1
YyeJioBeKa

2/1 Cucrema eIMHULL, TIOHATHUE O Mpe3eHTalus
MPSIMBIX ¥ KOCBEHHBIX
HU3MEpEHUSIX

2/2 Du3NUeCcKuil HIKCIIEPUMEHT. OTtBeThl HA
Buner ¢buznueckoro BOIIPOCHI,
IKCIIEPUMEHTA. Ha0Ir0IeHNE
ITorpemnocTs n3mepenus. Buabt
IIOIPELIHOCTEN U3MEpEHUs.

Pacuér
MTOTPEITHOCTH U3MEPEHUSI.

2/3 JlaGopaTopHas pabora 1 Hab6mronenue
«M3mepenne o6bema TBEpI0TO SKCHEPUMEHT
tena». [IpaBuna odpopmiuenus
1ab0paTopHO pabOTEHI.

3 MexaHuka 8 3

3/1 PaBHOMEpHOE ¥ HEpAaBHOMEPHOE Mpe3eHTAIHS
JIBUKCHHSL.

3/2 I'paduueckoe npeacraBieHne Habnronenue
JIBUKCHHSL.

3/3 Pemenwue rpaduueckux 3amay, Pemenwue
pacuer myTH U CpefHe CKopoCcTH 3a1aq
HEPABHOMEPHOTO JIBUKCHHSI.

3/4 [TonsiTve MHEPIIUU U UHEPTHOCTH. HaGnronenue
I{enTpobesxHas cuna..

3/5 Cuiia ynpyrocTtu, Cujia TpeHus HaGmnronenue

3/6 JIaGoparopHas paboTa 1 HaGnronenue
«HccrnenoBanue 3aBHCUMOCTH AKCIIEPUMEHT
CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B
MIPYXXUHE, oT CTCTICHH
nepopmanuu
TIPYKUHBD).

37 JIaboparopHast pabota 1 Habmonenue
«Omnpenenenue kodpdummeHTa AKCTIEPUMEHT
TpPEeHUsI Ha TPUOOMETPEY.

3/8 JlaboparopHast pabota 1 HaGmoienune
«HccnenoBanue 3aBUCUMOCTH AKCIIEPUMEHT
CWJIBI TPEHUS OT CHIIBI
HOPMAJIHHOTO JABICHUS.

4 I'mapocraTuka 12 3

4/1 [TnotHocTe. 3agaua naps ['epona Habmonenue

17




4/2 Pemrenue 3amay moBeINIEHHON Pemenue
CJIO)KHOCTH Ha pacueT MIOTHOCTH 3amaq
BEIIECTBA.

4/3 Pemenue 3a1a4 noBeILIEHHON Pemenue
CIIO’)KHOCTH 3a1a4

4/4 JlaBiaeHue OKUIAKOCTH U Tasa. Hab6mronenue
3akoH [lackans

4/5 Coo0b1aromuecst CoCybl. Habmonenue

4/6 JlaGopaTopHas pabota Hab6mronenue
«M3roToBrneHue MoaeNN IKCIIEPUMEHT
(dhoHTaHa»

ar7 JIaboparopHast pabota Habmonenue
«H3roroBiieHue Moienu IKCIICPUMEHT
dboHTaHA»

4/8 3akoH [lackans. JlaBieHue B Ha0mronenune
KHUJIKOCTSX M rasax.

'uapaBnruecKkue ManiuHbL.
Coo01marommecst CoCybl.

4/9 BrrrankuBaromias cuia. 3akoH
Apxumena.

4/10 | JlabopaTopHas paboTa Habmonenue
«BpIsICHEHHE YCIIOBUS TUIaBaHHS IKCIICPUMEHT
TEI.

4/11 Pemenne 3amay Ha  3aKOH Pemenue
Ilackans, 3aKkoH Apxumena. 3aj1a4

4/12 Pemenne 3amay Ha  3aKOH Pemenue
Ilackans, 3aKkoH Apxumena. 3aja4

5 Craruka 10

5/1 brok. Peryar. Habnronenune

5/2 PaBHOBecue TBEpBIX Tell. Habmonenue
MowmenT cuisl. [IpaBumno
MOMEHTOB.

5/3 enTp Tsxectu. MccnenoBanue HaGnronenue
Pa3IMYHBIX MEXaHHUECKUX AKCIIEPUMEHT
CUCTEM

5/4 KomOununpoBanHbie 3a1a4m, Pemenue
WCIIOJIB3YS YCIIOBHSI pAaBHOBECHSI. 3a/a4

5/5 KomOununpoBanHbie 3a1a4m, Pemenue
WCIOJIB3YS YCTIOBHS PABHOBECHS 3a/a4

5/6 JlabopaTopHas pabota Ha6nronenue
«U3rotoBnenue padoraromieit AKCIIEPUMEHT
cucteMbl 0J10k0B». OdopMmieHue
paloTHI.

57 Pabota nag mpoextoM «braokm. Ha6mronenue
JlaboparopHast pabota AKCIIEPUMEHT
«M3roroBnenue paboTarorei
CUCTEMBI OJIOKOBY.

5/8 JlabopaTopHas pabota Ha6mronenue
«U3roToBnenue padoraromieit AKCIIEPUMEHT
CUCTEMBI OJIOKOBY.

5/9 Odopmiienne paboTHI. Habmronenue
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5/10

3anuTa nMpoeKTOB. 3amura

ITPOEKTOB.

7. Ils1anupyeMble Pe3yJIbTAThl 0CBOEHHUS MPOTrPAMMBbI
K koHIiry Kypca o0yueHus ydaiuecs:

oyoym 3nHamo

- 4TO u3y4aeT Pu3nka;

- CMBICTI TTOHSTHI: pU3HYECKOe sIBJIeHNEe, (U3NICCKUM 3aKOH, BEIIICCTBO, MaTEpHs,
B3aUMOJICHCTBUE;

- MpuMepbl (PU3UYECKUX SBICHUM: MEXaHUYECKHUX, TEIUIOBBIX, JJICKTPUUYCCKHX,
MarHUTHBIX, CBETOBBIX SBJICHHSIX

- U3MEPUTEIIbHBIEC TPUOOPHI, KOTOPHIMU MOJIb3yETCS (PU3UKA: UX CXOJICTBA U
OTJINYHWS; HA3HAUYCHHUE U TIpaBUJIa UCIIOJIb30BaHUS IPHOOPOB U 000PYyIOBaHUS IJIsI
HKCTIIEPUMEHTOB.

- 4TO TaKO€ MOJIEKYJia U JeJaTh €€ MOJAEIb U3 MOAPYUYHBIX CPENICTB;

- COCTOSIHHSI BEIIECTBA M UX CBOMCTBA;

- MIOHSITUE TJIOTHOCTh, MHCTPYMEHTBI HEOOXOAUMBIC JIJIs ONIPEACIICHUS IIIOTHOCTH
- MEXaHU3M siBJeHus Auddy3uu;

- YTO TaKOE CHJIa ¥ KaKHe CHJIBI OBIBAIOT, BUABI CHUJI U MX OTJIMYUTEIILHEBIC
OCOOCHHOCTH;

- 3akoH Ilackans 11 )KUJIKOCTEH U ra3oB;

- COOONIAIOIIUECS COCYIbI U MX OCOOECHHOCTB;

- 3aKOH ApxuUMea;

- POCTHIE MEXaHU3MBI;

- MeXaHu4eckas padoTa;

- OCHOBHBIE€ METO/IbI, MPUMEHIEMbIC B UCCIICIOBATEILCKOMN JEATEIBHOCTH.

oyoym ymemau.:

- TIOJIL30BaThCs JTAOOPATOPHBIMHU NIPUOOPAMHU M UHCTPYMEHTAMH, HEOOXOUMBIMU
JUTSL  BBIMIOJTHEHUS KOHKPETHOTO WCCienoBaHusa. Bectu 3amucu HabOmroneHUN

TeTpaau u paboueil TeTpaay;
19




- IPEICTABIIAThH PE3yJIbTAThl N3MEPEHUI;

- permaTh IpOCTEHIIINE KaYeCTBEHHBIC 3a7a9i Ha TPUMEHEHNE N3YICHHBIX
(GU3HYECKUX 3aKOHOB;

- OCYIIECTBJISITh CAMOCTOSITEIBHBIA TOMCK HWH(OPMAIIUKA €CTECTBEHHOHAYYHOTO
COJICp)KaHUsl C WCIOJIB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (Y4EOHBIX TEKCTOB,
CIPaBOYHBIX W HAYYHO-TIOMYJSPHBIX HW3/IaHWUH, KOMIBIOTEPHBIX ©0a3 aHHBIX,
pecypcoB HTepHeTa), e 00paboTKy U MPEACTABICHHE B pa3HBIX (hOpMax;

- HUCIOJNB30BaTh TPUOOPETCHHBIE 3HAHUS W YMEHHA B TMPAKTHYECKOU
NEeSATEeTLHOCTH;

Qo1a0amov HagbIKAMU:

- CaMOCTOSTENIbHBIX HA0II0/IEHUH 32 O0BEKTOM HCCIIEI0BAHUS;

- U3MEpEHUN TeMIepaTypbl, Macchl, 00beMa, PacCTOSHUS, PAa3MEPOB MAaJBIX TEI C
MOMOUIBIO PSAJIOB, IPOMEKYTKA BPEMEHU;

- cOOpKU YCTaHOBKH Il SKCIIEPUMEHTA MO0 OIUCAHUIO, PUCYHKY, CXEME;

- IOCTAHOBKH SKCIIEPUMEHTA;

- BBINIOJIHEHUS pedepaTUBHON U HEOOJIBIION UCCIEI0BATEIbCKON PaOOTHI.

- HCTIOJIb30BaHUS JTAOOPATOPHOTO 000PYI0BAaHNUSA, MHCTPYMEHTOB U TPUOOPOB,
HEOOXOJUMBIX ISl MPOBEACHUS ONBITOB M SKCIIEPUMEHTANIbHBIX MCCIIEIOBAHUMN, B
TO YHUCJIE, BEIXOAAILIUX 32 paMKHU Kypca (PU3UKU CpEAHEH LIKOJIbI;

JInuHOCTHBIE pe3yJIbTaThI.

Yuawmuecs 6yoym npossisamen:

- OTBETCTBEHHOE OTHOIIIEHUE K BBITIOJIHSIEMOM paboTe;

- KauecTBa, Mo3BoJisitonue 3Pp¢heKTuBHO padoOTaTh B KOJJIEKTHBE, PEIaTh CIIOPHbIC
BOIIPOCHI  O0€CKOH(JIUKTHO, B TMPOIECCE ITUCKYCCMH Ha OCHOBE B3aMMHOIO
YBAXKECHUS;

- TBOPUYECKHUH MOJXO/I K UCCIIEI0BATEILCKOMN IESITEIbHOCTH;

- aKTUBHYIO, OOIIECTBEHHYIO KU3HEHHYIO TTO3HIIHIO.

MeTanpeaMeTHbIe pe3yJabTAThI.

Y yvuawuxca 6yoym cchopmuposanwl:

- aKTHUBHAas UCCICAOBATCIIbCKAA ITIO3UIINA,
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- HaBBIKM KOHIIEHTPAIlMU BHUMAaHMsI, CIOCOOHOCTHU OBICTPO BKJIIOYATHCS B paboTy;
- CIIOCOOHOCTh K CaMOCTOSITEIbHOMY aHAJIW3Y, HABBIKOB YCTHOM M NHCbMEHHOM
peun, namsTH.

- 110003HATENBHOCTD U YBICUEHHOCTD;

- Ha0JIIO1aTeNbHOCTh U YMEHUS MOAEPKUBATH IPOU3BOJIBHOE BHUMAHMUE;

- 3aMHTEPECOBAHHOCTD B PE3YJIbTAaTax MPOBOJUMOIO UCCIIETOBAHUS.

8. OneHoyHbIe MaTepUAJIBI

MeTopl eaarornyeckon TUarHoCTUKU: OIpoc, HAOJI0IEHUE, TECTUPOBAHUE,
U3yYeHUE  MEJAaroru4eckoil  JOKyMEHTallud, yCTHas W NHCbMEHHas
(uHOUBUOyaJdbHAs) MpoBEpKa CHOPMHPOBAHHOCTU TEX WM HHBIX KayecTB
HIKOJIbHUKA; TMpoekTHass pabora. CucTeMa JTUAarHOCTHKU BBIPAXKaeTcsl B
COIVIACOBAaHUU TEM M COJAEPKAaHMSA INPOBEPOK, (opM U MeTtonos. [lapainensHo
U3YYEHHUIO TPEIMETHBIX JOCTH)KEHUN LIKOJIBHUKOB OIpPENENSAeTCs] Pa3BUTHE psjia
TaKMX KadecTB, KakK TpPYJOJIOOHE, BOJS W OTBETCTBEHHOCTb, TBOPYECKHUWA U
MHUIMATUBHBIA MOAXOJ K JefiaM, Kpyrosop u Jap. JlaHHbIE METOABI MOKHO
WCITOJIB30BATh KakK JUIsl TEKYIIETO TaK U JJI1 IPOMEXYTOYHOIO KOHTPOJISI OCBOEHUS
00pa3oBaTeIbHOI MPOrPaMMBbI.

Kpurepun onieHkr yCBOSHHS ITPOrpaMMHOTO MaTepuaa

Kpurepun VYpoBHHU
Husknii Cpennnii Boicoknii
HuTepec Pabotaer Tonbko moj | PaGotaer c | PaGoraer c
KOHTpOJIeM, B JII000 | ommOKamMu, HO JEJ0 | MHTEPECOM,  POBHO,
MOMEHT MOJKET | 10 KOHILA JIOBOJUT | CUCTEMATUYECKH,
Opocuthb HA4yaToe | CaMOCTOSITENIbHO CaMOCTOSITENILHO
JeI10
3HAHUS U YMEHHUS Mo 50 % ycBoenus | Or 50-70% ycBoenus | Ot 70-100%
JTAHHOTO MaTepuana marepuaia BO3MOXHBIH
(TOCTHKUMBIIT)
YpPOBEHb 3HAaHUU H
YMEHUHN
AKTHBHOCTh PaGoraer no | [Ipu BbiOOpe 00bekTa | CaMOCTOSTENbHBIH
AITOPUTMY, TpyJa COBETyeTCsl C | BBIOOp 00beKTa TpyAa
IPEJI0KEHHOMY [1earorom
[earoromMm
Obmwem Tpyna Bemonneno no 50 % | Bemonneno ot 50 no | Bemoaneno or 70 o
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pabot 70 % pabor 100 % pabot
TBopuecTBO Konuu uyxux pador | Pabotsl ¢ yactuunbM | PaGoTel  TBOpueckwue,
U3MEHEHHUEM IO | OpUTHHAJIbHBIE
CPaBHEHUIO c
obOpasiom
KauectBo CootBercTBHE CooTtBercTBHE [Tonnoe
3aJIaHHBIM  YCJIOBHSIM | 3aJJaHHBIM  yCJIOBHsIM | COOTBCTCTBUE
TIpeabABICHHS, co BrOporo | FOTOBOTO M3/C/INAL.
OLINOKH IIPEbSABICHUS Coorsercrryer
3aJJaHHBIM  YCJIIOBHUSIM
c IIEPBOTO
peIbIBICHHS
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9. ®opmbl 00yUeHNsl, METOAbI, IPHEMBI, Nlearoru4ecKue TeXHOJI0T UM
®opmMbl OpraHu3anuu 00pa3oBaTeILHOIO NMpolecca:
- TPYIIOBas;
- UHJIUBUTyaJIbHAS;
- ¢ppoHTaNTBHAS.
Beayuiue TexHoJ10ruu:
Hcnonb3yroTes 3JIEMEHTBl CIEAYIONIMX TEXHOJOTUM: MPOEKTHAs, MPOOJIEMHOTO
oOyueHusi, WHGOPMALMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS,
pOOJIEMHOr0 IUaIora, UrpoBasl.
OcHOBHBIEC MeTObI PA0OTHI HA YPOKe:
Benymumu metogamu 00ydeHUs! SIBISIOTCS: YaCTUIHO-TIOMCKOBOM, METOT

MAaTEMAaTHYCCKOI'O MOACIINPOBAHMA, aKCMOMAaTHUYCCKHUU MCTOJ

Metoanueckoe odecnevyeHre MporpaMmsl

ﬂ]l}l peailulayuu npocpammbl HeobX00UMbl CJZQOV}‘OWMQ YCIO6UA.

- HATM4YUe y4eOHOTO TTOMEIICHHS CO CTOJIAMH U CTYJIBSIMHU, TOCKOH, TEXHHYECKUM
o0opyZ0oBaHUEM 11 JEMOHCTPAIlMM  HATJAIHOTO Marepuaina, BUIEO- U
ayJInoMaTepHaioB;

- ydyeOHO€ TIOMENIEHUE JOKHO OBITh MPUCTOCOOTIEHO ISl TPOBEACHUS
(bU3MYECKUX OMBITOB U SKCIIEPUMEHTOB, B TOM YHCIIE U IJTUTEIHLHOTO XapaKTepa;

- HaJu4We HArJBIAHOTO W JWIAKTHYECKOTO MaTepuajia (TaOJauIbl, CXeMBbI H
Apyroe);

- HJIMYME TEXHUYECKUX U JaOOpaTOPHBIX CPEACTB: MHXKEHEPHBIM KaJbKYJSTOP,
DJIEKTPOHHBIE W aNTEeUHBIC BECHI, PYyJETKa, CEKyHAOMEp, TEPMOMETp, OapoMmeTp,
XUMUYECKas mocyaa (MUMeTKy, mpoOupKu, Koaobl, yamku [letpu u T.11.), cpeacTra
WHIUBUTyaJIbHOMW 3aIUTHI,

- HAJTMYHE METOINYECKON OMOINOTEKY;

- Hajgu4he KOMMbBIOTE€pPA, WHTEPAKTHBHBIX KOMIIBIOTEPHBIX  IPOTPaMM,

CKOPOCTHOTO Aoctyna B UHTepHET, 17151 OCYIIECTBICHUS MOA00PKU UH(GOPpMAITUH U
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JUTEPATYyphl TIO TEMaM BBITIOJHAEMBIX HccleqoBanuii. [IpakTudeckass dacThb
MpOTrpaMMbl ~ pEaTU3yeTCsl C HCIOJB30BAHUEM pA3IMYHBIX MPUOOPOB U
UHCTPYMCHTOB:

- BECHI,

- TEPMOMETDHI,

- MarHuThI,

- IJJACTHHA U3 OPICTEKIIa,

- nabopaTopHas nocyzaa (IpoOUpKH, KOOI, TUTIETKH, Yammky [letpu u T.11.),

- CpeICTBa UHANBHUIYTbHOM 3aITUTHI.

CD@OCWZ@CIMH pearuzayuu npocpammovl Kypca Ae6jiAenicA.

- co3JlaHue aTMocdepbl 3aMHTEPECOBAHHOCTH KaXKJIOrO OOydaromierocss B padoTe
TPYIIIBEI ITyTEM BOBJICUEHUS €r0 B YICOHYIO IEATCILHOCTD;

- CTUMYJIUPOBaHUE 00YYAIONINXCS K BHICKA3bIBAHUIO, UCIIOIB30BAHUIO PA3TUYHBIX
CIIOCOOOB BBITIOJHEHUS 3a/I1aHU;

- WCTOJB30BaHWE HA 3aHATHAX PA3IUYHOTO JHUIAKTHYECKOTO MaTepuala,
MO3BOJISIONIET0 O0yYaroNMMCsl BbIOMpaTh HauboJee 3HAYMMBbIEC JUIsl HUX BUIBI U
dhopMBbI yueOHOTO COZEp KaHus;

- TPOBEJICHHE Ha 3aHATHUAX 3aHUMATEIBHBIX OIBITOB U (POHTAIBHBIX PabOT,
3HAYUTEIHHO YCHUJIMBAET HHTEPEC 00yUaIOIIUXCS.

ANTOPUTM y4eOHOTO 3aHSATHS .

1 aTamn: opraHu3alMOHHBIN

2 3Tan: npoOBEPOYHBIN

3 9TaI: MoATrOTOBUTENBHBIN (TTOATOTOBKA K HOBOMY COCPKaHHUIO)

4 >Tamn: OCHOBHOM

S 3Tan: KOHTPOJIbHBIN

6 3Tan: UTOrOBBIN

7 star: pedIeKTUBHBIN

8 aTan: uH(GOPMAaIIMOHHbIN
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10.MaTepuanbHO-TeXHUYECKOe o0ecredeHne nMporpaMmMsl

Mamepuaﬂbno-mexnuuecmm oasza uenmpa «Touka pocma).

HaunmenoBaHmue Koa-Bo, mT.

M®Y PANTUM M6550NW

HOYTBYK RAYbook Si1512

HcTOoUHUK MUTaHUS

Komnekt npoBoioB

HaGop Ten paBHON Macchl

Hab6op Ten paBHOro 00beMa

NINNINININ| -

Tapenka BakyyMHast

KoHcTpykTOp ITpOrpaMMupyeMBbIX MOJEIEH 1
VH)XCHEPHBIX CUCTEM

CTOJIMK TOIBEMHBIH 2

[lITaTuB 1a0OPATOPHBIHA C AEPIKATEIAMHU 15

Hudposas n1adoparopust no ¢pusuke (yueHH4ecKas)- 3 mr

HaumenoBaHue Koa-Bo,
IIT.

becnpoBoAHON MYIbTHAATYHUK

3apsiiHOE yCeTpolcTBO ¢ Kabenem mini-USB

R

USB Ananrep Bluetooth 4.1 Low Energy
MMEET BCTPOEHHBIN CBETOIMOIHBIN
HWHJUKATOP, KOTOPBIM 3aropaeTcsi BO BpeMs
paboThl aganTepa

USB ¢aem-nakonutens ¢ [10

KaGenb 111 U3MepeHus Toka U HalpsDKEeHUs

BriHOCHOM 30H] JaTYHKa TCCIAMETP

BBIHOCHOM 30H] 1aTyMKa TEMIEPaTypsl

USB ocuunmorpad

Kabens ocriiorpaga BNC-*Kpokoann*

Kab6ens USB coennunTEBHBIN

KOHCTpyKTOp AJ1s1 IPOBEAEHMS ONIBITOB

Metoanueckue peKoOMeHIaIuu 10 (PU3NKe

PYKOBOI[CTBO 110 OKCIUTyaTallun

[Tacnopt n3genus

RRrRrRRr R R R R R R -

Kelic 1151 XpaHEeHHsI M TPAaHCIOPTHPOBKH

«OI'D - JABOPATOPUSI»
KOMIIJVIEKT Nel

XapakTepuCTUKHU 3JIEMEHTOB 00opyaoBaHus komiuiekTa Nel obecnieunBarot
BBIIIOJIHEHHE CIEAYIOIIHNX ONBITOB:

-M3MEpEHHE CPeIHEH TUIOTHOCTH BeniecTBa (MMIHHAPEI Ne  1-4);




apXUMeI0BOM crbl ( HUIUHAPEL Ne 2-4);

-HCCIIEJOBAHUE 3aBUCUMOCTH apXUMEAOBOM CUJIbI OT 00BbEMA OTPYKEHHON

qaCTH TCJ1a (HI/IJII/IHI[p Ne 3) " OT INIOTHOCTH KUIKOCTH, HC3aBUCHUMOCTHU

BBITAJIKMBAIOIICH CHIIBI OT Macchl Tena (umHApbl Ne 1 u No 2).

CocraB komiLiekra Ne 1

JJieMeHTbI 000Py10BAHUS Koua-Bo XapakTepucTuKH
LT,

Becrl 251eKTpoHHBIE 1 IIpenen nzmepenus 200r

W3mepuTenbHbIi LUIUHAP (MEH3YPKA) 1 IIpenen usmepenus 250 mn
(C=2 mn)

Crakan 250 mn 2

Junamometp Ne 1 1 [Ipenen usmepenus 1 H
(C=0,02H)

Hunamometp No 2 1 [Ipenen uzmepenus 5 H
(C=0,1 H)

IToBapeHHas coJib, Majgo4yKa s 1 40T

nepeMenInBaHus

Hunuaap craneHon Ne 1 1 V=(25, 0+ 0,3) ky6. cm
m=(195+2) r

[Mununap amoMuHueBbI Ne 2 1 V=(25,0+0,7) ky6. cMm,
m=( 70 £2)r

[TnactukoBbiit mumuHAp Ne 3 1 V=(56,0+1,8)kyd.cm
m=(66+2)r
UMeeT KAy BIOJb
oOpa3yromieii ¢ 1ieHon
nenenus 1mM , qouaHA 80 MM

Hunuuap amromMuHUEBbIN Ne 4 1 V=(34,0+0,7) xy0.cm,
m=95+2)r

Hute MoTOK 1

KoHTelHep ¢ KphIKOH 1

JloxxemeHT 1

ITaciopT 1

«OI'2-JIABOPATOPUSI»
KOMIIJVIEKT Ne2

XapakTepuCTUKH SJIEMEHTOB 000pyA0BaHMs KOoMITIeKTa Ne2 obecrieunBaroT
BBITIOJTHEHUE CIIEYIOITUX OIBITOB:

-U3MepeHuE )KECTOKOCTU MIPYKUHBI, KOIPPUITMEHTA TPEHUSI CKOJIbKEHUS, PAOOTHI
CHJTBI TPEHHMSI, CHJTBI YIIPYTOCTH;
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-MCCJIEIOBAaHUE 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO
JIABJICHMS M OT pOJa NOBEPXHOCTH; CHIIBI YIIPYTOCTH, BOSHUKAIOLIEH B IIPYKUHE,
OT CTeNeH! AehOopMalluu IPYKUHBI.

CocraB koMIL1eKTa Ne2

DJIeMEHTHI 000PYA0BaHUS Koui-Bo, mr. XapakTepuCTUKU

[IItaTuB 1a00paTOPHBIIA C 1

JIEpKaTeNIIMU

Junamometp Nel 1 npenen usmepenus 1 H
(C=0,02 H)

Hunamometp Ne2 1 [Ipenen uzmepenus 5 H
(C=0,1 H)

[Ipyxuna 1 Ha ruTaHmeTe ¢ 1 Kécrkoctp (50+2) H/m

MUJUIMMETPOBOM IIKAJION

[TpyxuHa 2 Ha MIaHIIETE C 1 XKéctkoctp (10+£2) H/m

MUJUIMMETPOBOM HIKAJION

Tpu rpy3a Nel, No2 u Ne3 1 Macca kaxnoro (100£2) r

HabGopnsiii rpy3 Ne4, Ne5, Ne6 | 1 HabopHsiii rpys,

MIO3BOJISIOIINN YCTaHABJIMBATh
Maccy rpy3oB

JIluneiika u TpaHCTIOPTUP 1 Jnuna nuneiiku 300 MM, ¢
MUJUTUMETPOBBIMU JIETICHUSIMU

Bbpycok ¢ KproYKOM U HUTBIO 1 Macca 6pycka m =(50+5) r

Hanpasnstomas ayuHoit 500 1 [ToBepXHOCTH «A» -

MM. Ha noBepxHocTu npubm3uTensHO 0,2;

o0ecrie4yeHbl pa3Hble noBepXHOCTh «b» -

KO3 (HULIUEHTHI TPEHUS npubau3uTensHo 0,6

Opycka 1Mo HampaBIstoLIei
«A» u «b»

KoHTeitHep ¢ KpbIIKOH 1
JloxxemeHT 1
ITactiopt

«OI'2-JIABOPATOPUSI»
KOMILJIEKT Ne3

XapakTepuCTUKH dJIEMEHTOB 000pyA0BaHus KoMIUiekTa Ne3 obecrieunBaroT
BBITIOJTHEHUE CIIEYIOIIUX OMBITOB:

-U3MCPCHUC DJICKTPHUUICCKOI'0 COIIPOTHUBIICHUA PE3UCTOPA, MOINHOCTH
QJICKTPHUYICCKOI'O TOKA, pa6OTBI QJICKTPUYICCKOT'O TOKA,

-MCCJIEIOBAaHME 3aBUCUMOCTH CHJIbI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE
(pe3ucTopsl, JaMIIOYKa), OT HAMPSKEHUS HA KOHIIAX MTPOBOJIHUKA, 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI POBOIHUKA, IUIOMIAIN €TI0 MONEPEYHOTO CEUEHU U
YAEIBHOTO CONTPOTUBIICHUS,
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-IIPOBCPKaA ITpaBuJia JJIAA SJICKTPUICCKOI'O HAIIPSKCHUS IIPH ITOCIICA0OBATCIIBHOM
COCAMHCHNH IIPOBOAHWKORB; IIPpaBUJIa JJISI CHIIBI SJICKTPUYCCKOI'O TOKA IIpHU
ImapaJuiCJIbHOM COCINHCHUU IIPOBOJHHUKOB (pCSHCTOpLI )41 HaMHOLIKa).

CocraB koMILieKkTa No3

9JIEMEHTHI 000PYIOBaHUS Kon-o,mr. XapaKTePUCTHKU

Barapeiinblii 010K 1

Bonsr™merp aByxmnpenenbusii | 1 npezaen usmepenus 3 B,
C=0,1B;
npeaen usmepenus 6 B,
C=0,2B

AmMniepmeTp AByxnpenenbHbii | 1 IIpenen usmepenus 3 A,
C=0,1A;
[Ipenen uzmepenns 0,6 A,
C=0,02 A

Pesucrop R1 1 ConpoTtuBienue
(4,7+0,5) Om

Pesucrop R2 1 ConpoTtuBienue
(5,7+0,6) Om

Pesucrop R3 1 ConpoTtuBienue
(8,2+0,8) Om

Ha6op npoBosiouHbIxX 1 Pesucropsl o0ecrieunBaOT

pesuctopoB pIS (3 mrT.) MIPOBEICHUE MCCIICIOBAHUS
3aBHCUMOCTH COIIPOTUBIICHUS
OT JUIMHBI, IJIOIIAAH
MONIEPEYHOI0 CEUYEHUS U
YZAEIBHOTO CONPOTUBIICHHUS
MIPOBOJTHUKA

Jlammouka Ha MOJCTaBKe 1 HomuHnansHOE HanpshkeHune
4,8 B, cuna Toka 0,5 A

CoeMHUTENBHBIE TPOBOAA 10

IlepemeHHBIN pe3UCTOP 1 conpotusiienre 10 Om

(peocTar)

Kirou 1 JUTSL pa3MbIKaHUS U
3aMbIKaHUs JIEKTPUUYECKON
Lenu

KoHTelHep ¢ KppIKOH 1

JloxemMeHT 1

ITactiopt 1

«OI'2-JIABOPATOPU S
KOMIIJIEKT Ne4

XapakTepuCTUKH JIEMEHTOB 000pyA0oBaHMs KoMIUIeKkTa Ned obecrieunBaroT
BBITIOJTHEHUE CIIEYIOITUX OIBITOB:
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-U3MEPEHHS ONITUYECKON CHUIIBI COOMPAIOIIEH JTMH3HI ,(POKYCHOTO pacCTOSHHUS
coOuparoreit JTMH3HI (TI0 CBOMCTBY paBEHCTBA Pa3MepoB MpeaMeTa U H300pakeHus
, KOTJ1a TIpeIMET PacIIOIoKeH B IBOMHOM (OKyce),[moKa3aTes MpeIoMICHHS

CTEKIIa;

-UCCJICAOBAaHU CBOMCTBA I/I306pa)KCHI/IH ,IOJIYUCHHOI'O C IIOMOIIBIO co6npa101uef1

JIMH3bI , UBMCHCHUA CI)OKYCHOFO PaCCTOAHMA ABYX CIOKCHHBIX JIMH3; 3aBUCUMOCTHU
yrj1a IIPCJIIOMIICHHUA OT YIJIa HAACHUA Ha I'PAHHUIIC BO3AYX

-CTCKJIIO

CocraB koMiL1eKTa Ned

DeMeHTH 000pYIOBaHUS Kou-Bo,mir. XapaKTePUCTHKH

barapeiinbiii 6510k 1 1,5+7,5 B ¢ BO3MOXHOCTBIO PETYIMPOBKHU
BBIXOJIHOTO HANPSKCHUS

Cobuparomas imH3a 1 11 ®dokycHoe paccrosiaue F =(100+10) mm

Cobuparomas JH3a 2 1 dokycHoe paccrosiHue F =(50+5) mm

PacceuBaroias nH3a 1 dokycHoe paccrosiHue F = -(7545) mm

Jluneiika 1 Jnmuna 300 MM, ¢ MUJUTUMETPOBBIMU
JIeTICHUSIMA

OKpaH 1 CranpHOl

Hanpasisromas 1 (onTuyeckast ckambs C U3MEPUTEIBHON
IITKAJIOM )

Cnaiig «Mogenb npenmeray | 1

Hepxarens cnaitna «Moaens | 1

peIMeTa

Ocserutenp 1 OO0ecnieunBaeT OMBITHI C TUH3AMH U
BO3MOYKHOCTb MOJIyYEHHSI Y3KOT'O ITydKa Jist
OTIBITA C TOJYIAIHHIPOM

[Tomyuunuuap 1 Juametp (50+5) MM, nokazareinb
IIPEJIOMJIEHUS TpUMEpPHO 1,5

Kopnyc ocerurens 1

[Tnanmer Ha naoTHOM Jucte | 1 Ha mutanmere 0003Ha4eHO MECTO AJIst

C KPYTOBBIM TPAHCIIOPTUPOM MONYIIMIINHIPA

CoeauHUTEIBHBIE TPOBO/IA 2

Kirou 1

Huadparma menesas ¢ ogHou | 1

LENbI0

Jlepkatenb ONTHYECKUX 2

HJIEMEHTOB

KoHTeitHep ¢ KpbIIKOH 1

JloxxemeHT 1

ITaciopT 1

«OI'2-JIABOPATOPU S
KOMIIJIEKT Ne5
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XapakTEepUCTUKHA 3IIEMEHTOB 000pya0oBaHHe KoMIiekTa No5 obecrneunBaoT
BBIIIOJIHEHHE CIEAYIOIIHUX ONBITOB :

- U3MEPEHHUE CPEHEN CKOPOCTHU ABMKEHUE OpyCKa I10 HAaKJIOHHOM IIOCKOCTH
,4aCTOTHI U TIEpHOJIa KOJIeOaHU MaTeMaTHueCKOM MasiTHUKA , YaCTOThI U MepHoJia
KOJICOaHHI MPYKUHHOTO MasiTHUKA ( C 3JIEKTPOHHBIM CEKYHIOMEPOM);

- HUCCIJIEIOBaHHUE 3aBUCUMOCTH YCKOPEHUs OpycKa OT yrja HaKJIoHa
HaNpaBIIONIUE ,IEPHO/A ( YACTOTHI)KOIEOAHU HUTSHOTO MasiTHUKA OT JJIMHHBI
HUTH ,[IEpHOJa KOoJIeOaHU MPYKUHHOTO MasiTHUKA OT MAcChl Tpy3a U3 )KECTKOCTU
IPYKUHBI, HE3aBUCUMOCTHU NIEPUOAA KOJIEOaHUN HUTSIHOIO MasiTHUKAa OT Macchl

rpysa.

CocraB koMIL1eKTa Ne5

DeMeHTH 000pYIOBaHUS

Kom-Bo , miT .

XapaKkTepuCTUKU

CexkyH10Mep 3JIEKTPOHHBIH C
JATYNKAMHU

OeMeHThl MUTaHUS JUIs 2

CEKyHJIoMepa

MarunuTtoympasisemble 1 C kpyroBoii 30HO#

TepKOHOBBIC JATYHKH qyBCTBUTEIHHOCTH

ceKyHioMepa (KOMILUIEKT)

MexaHuueckasi CKaMbs 1 OOecnieunBaeT yCTaHOBKY
JATYNKOB ITOJIOKEHHS U
YCTQHOBKY IPY>KUHBI
MasiTHUKA

bpycok nepeBsiHHBIH C 1 Macca 6pycka (50 £2) r

MTYCKOBBIM MarHUTOM (o1HA U3 TOBEPXHOCTEH
Opycka UMeeT OTJIIMYHBIN OT
JIpyrux KodpuuueHT
TPEHUS CKOJIbKEHUS )

[ITaTuB ¢ KpenjaeHueM s 1

HAKJIOHHOM IIOCKOCTH

Tpancnoptup 1

Hutsnoit mastHuK ¢ Tpy3omc | 1 1,2 M ,perynupoBKa JAJIUHBI

YCKOBBIM MarHUTOM HUTH

TpyOka amoMHUHHEBAs 1

['py3Bl HMIAMHAPUYECKHE 4 Maccoii o (100 +2) r
KaXKIbIN

IIpyxnHa | 1 XKéctrocts (50+2)H/m

[Tpyxuna2 1 Kéctrkoctn(20+2)H/™m

MepHnas neHra 1

KoHTeitHep ¢ KpbIIKOH 1

JloxxemeHT 1

ITactiopt 1
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«OI'2-JIABOPATOPUS»
KOMILJIEKT Ne6

XapaKkTepuCTUKH 3JIEMEHTOB 000py0oBaHus KoMILiekTa Ne 6 obecrnieunBaroT
BBITIOJTHEHUE CIIEYIOIIUX OMBITOB:

-U3MEpPEHUE MOMEHTA CHJIbI , IEHCTBYIOLIErO Ha pblyar, padoThl CHIIbI
YIPYTrOCTH MPHU NOABEME I'Py3a C IOMOILBIO HEMOABHKHOTO OJ10Ka, paboThI
CWJIBI YIIPYTOCTU IIPU MOABEME TPy3a C HOMOIIBIO MOJBUKHOTO OJIOKA;

- IPOBEPKA yCIIOBUS PABHOBECHS pblyara .

CocraB komiiexkra Ne 6

DneMeHTH 000pYI0BaHUS Kos-Bo mir. | XapakrepucTuku

[lITaTuB J1abOpaTOPHBII C 1

JIepIKATEIISIMHA

Peruar 1 Jmuna 40 cm, ¢
KpEIUICHUEM JIJIs Tpy3a

Bi1ok moaBuXHEBIN 1

b0k HEenmogBHKHBIN 1

Hursb 1 1,2 ™M

['py3sI 3 Maccoii o ( 100 £ 2 ) T KaxapIi

Jdnnamometp 1 [Ipenen nusmepenus S H
(C=0,1H)

JIuneiika 1 Jmuaaa 300 MM, ¢
MUJLTUMETPOBBIMH
JCJICHUSIMU

Tpancnoptup 1

KoHTelHep ¢ KphIKOH 1

JloxxemeHT 1

ITacnopt 1

«OI'2-JIABOPATOPUSI»
KOMIIJIEKT Ne7

XapakTepuCTUKH JIEMEHTOB 000py0BaHus KoMILiekTa Ne 7 obecreunBaroT
BBITIOJIHEHUE CIICTYIOIIUX OMBITOB:

- UIBMCPCHUC YI[GHBHOﬁ TEIIIOEMKOCTH METAJLINYECKOTO MUuJIMHApAa,
KOJIMICCTBA TCIJIOTHI, ITOJIYYCHHOTO BOI[Oﬁ KOMHATHOM TCMIICPATYPbI

(bUKCHPOBAHHON MAaCCOM , B KOTOPYIO OIYIIEH HArPEThIM HIIHHJP,
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Konn4ecTBo TEMIO0Th! , OTAAHHOTO HATPETHIM LIAJIMHIAPOM IIOCIIE OIyCKaHHUs €r0 B
BOJly KOMHAaTHOW TEMIIEPATYPHI;

-UCCIICAOBAHNC UBMCHCHU A TCMIICPATYPhI BOA IIPH PA3JIMYHBIX YCIIOBHAX.

CocraB koMmILiekra Ne 7

DJIeMEHTHI 000PYA0BaHUS Kou-Bo mir. XapakTepUCTUKU

Kasopumerp 1

Tepmomerp 1

Beckl aneKkTpoHHBIE 1

W3MepuTenbHbIi IUIUHAD 1 [Ipenen usmepenns 250 miu

( MeH3ypKa) (C=1mn)

[Munmuanp cransHOU Nel 1 V =(25,0£0,1) xky0.c™m,
m=(189+2)r

[Mununnap amoMuHueBbIid Ne 2 1 V= (25,0 £0,1) ky6. cMm,
M=(69+2)r

KoHTelHep ¢ KphIIKOH 1

JloxxemeHT 1

Hutph MoTOK 1

[Tacriopt 1

HNudopmanuonnoe odecneueHne(ayauo-,suaeo-,(poro- ,AHTEPHET -

NHuTtepHeT pecypcsl

HCTOYHHUKH):

1. www.youtube.com/user/GTVscience

2. http://fcior.edu.ru/

3. http://www.abitura.com/happy physics/oster.html
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http://www.youtube.com/user/GTVscience
http://fcior.edu.ru/
http://www.abitura.com/happy_physics/oster.html

11.CMcoK HCnoJIb30BAHHOM JTUTEPATYPbI
st meparora:
OcHoBHas JuTeparypa:
1.benwsko E. Becenbie nayunsie onbiThl / E. benbko. - OO0 «llutep Ipecey, 2015
https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-30.html
2. I'ypesuu A.E., UcaeB [.A., Ilontak JI.C. ®usuka, xumus. 5-6 kinacc — U3,
«dpoda», 2011 3emns u Comnneunass cuctema/ Cepusi «Urpa «3abaBbl B
KapTuHKax» —M3narenscrBo«BecHa-au3aliny, 2014
3. «3gaTtenscTBO «OKCMOY, 2016
JlononHuTenbHasa JIUTEpATypa:
1. BankmB k. 3annmatesabHble onbITh 110 Gu3uke.-M.:ACT: Actpens, 2008r.
2. T'opes JI.A. 3anumarenbHble onbIThl 10 (usuke/ Ku. nnsa yuurens JILA. T'opes. —
2-e niepepad. — M.: [Ipocsemnienue, 1985. — 184 c.
3. [lepenbman. S. U. 3anumarenshas pusuka. — J1.: BAII. 1994.
st o0yvarommxesi:
1. AcnamasoB A.I'., BapnamoB A.A. Y ausutenbHas ¢pusuka. M.-/loopocser, 2002.
2. 'anpniepmreiin. JI. 3abaBHas ¢usuka. - M.: JleTckas nureparypa, 2014.
3. MaiiopoB A.H. ®usuka mns iro0i3HATENbHBIX, WM O yeM He y3Haellb Ha
ypoke. SpocnaBib: Akagemus pazButus, 2011.
4. Ilogonwueiid P. Heuto o umenu Hukrto.- M.: Jlerckas nmureparypa, 2018
5. Paduza ®@.b. OnbiTe 6€3 mpubopoB. - M.: [leTrckas nurepatypa,
1998http://padaread.com/?book=24696&pg=2
st poauresieit:
1. «I'mazamu usuka OT Kpas pagayru K rpanuiie Bpemenn» Yourep Jlesun, 2019

2. « Kpacora ¢usuku. [Tocturas ycrpoiictBo npupos» @penk Bunbuek, 2015
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