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HHosicHuTeIbHAA 3aNIMCKA
HanpagpijieHHOCTH POrpamMMBbl.

JlononHuTenbHas o0meo0pa3zoBaTeabHas oOlIepa3BUBalONasl MporpaMmma
«AHkeHepuYM»  HMEET  €CTeCTBEHHO-HAYYHYK)  HAlpaBlIECHHOCTh, €€
collep)KaHUE OPUEHTUPOBAHO HA COBPEMEHHBIM cTaHmapT oOpa3oBaHUS ISt
CpellHEeW IIKOJIbl M aKTUBHOE OCBOEHHE COBPEMEHHBIX CIOCOOOB IMOJY4YECHUS,
00pa0OTKM U TpeiacTaBieHHUs HHPOpMAIUU, a TakKe METOJIOB MPOBEICHUS
UCCJIEIOBATENBCKUX PaboT Mo Pu3mke.

HoBu3Ha, aKTyaJbHOCTD, eJaroru4yecKas 1e1eco00pa3HoCTh.

Pa3BuTHe COBpeMEHHON TEXHHMKH W TMPAKTHKAa BCEX ECTECTBEHHOHAYUYHBIX
UCCJIEIOBAHUM B MHpE MOKa3bIBAET, YTO M3MepeHue (U3MUYECKUX BEIMYUH BCE
IIMPE MCIOJIb3YEeT MPUHIIMITBI OIIM(PPOBBIBAHMS aHAIIOTOBBIX CUTHAJIOB, BHEJPEHNE
JAaTYUKOB (PU3MUYECKUX BEJIMYMH U KOMIBIOTEPHYIO 00paboTKy uHGbOpManuu
NOJIY4EHHOW € TakuX JaT4ukoB. COBpEMEHHBI cTaHAapT oOpa3oBaHMS s
CpeIHEW IIKOJbl TpeOyeT aKTHUBHOIO OCBOEHHUS COBPEMEHHBIX CIIOCOOOB
NOJlydyeHusi, 0OpabOTKM U TMpeAcTaBiIeHUs HH(MOpPMalKK, a TakkKe METOJI0B
MPOBEJICHUSI UCCIIEIOBATENBCKUX PA0O0T MO (pU3UKeE.

[TosTomMy akTyanbHOM 3ajadeld pa3BUTUS J1a0OPATOPHOrO IpPaKTUKyMa
SBIIIETCS. BHEJIPEHHE KOMIIBIOTEPHONM TEXHUKHM B TIOJArOTOBKY, IHPOBEACHUE
HKCIIEPUMEHTAJIbHBIX pabOT W B OOpabOTKY MOJYyYEHHBIX 3KCIEPUMEHTAIbHBIX
JTAHHBIX.

HNmenno B IKCMIEPUMEHTATBHBIX UCCIICTIOBAHMSIX CTaHOBSTCSA
BOCTPEOOBAHHBIMH HABbIKM YYEHHMKOB, CKJIOHHBIX HE TOJBKO K aOCTpaKkTHOMY
MBIIUIEHHUIO, HO M K KOHCTPYHUPOBAHUIO, TOHKUM MBIIIEYHBIM JEHCTBUSIM, KOTOPbIE
BCE PEKE MOYKHO MPOSIBUTH B MPOCTPAHCTBE COBPEMEHHOM IIKOJIBI.

NupopmalinoHHbIE TEXHOJOTMM HACTYyHalOT Ha BCE OTpacid 3HAHUN U
CTOPOHBI JIEATENHHOCTH ueioBeka. [Ipu TpakToBKe mpemomaBaHusi (PU3UKHA KaK
IpUOOIIEHUST K COBPEMEHHBIM METOIaM TIO3HAHMSI MBI 00s13aHBI TTOKa3aTh CIIOCOOBI
bukcupoBanuss U 00pabOTKM WHGOPMAIIMK, HCIIOJIB3yeMble B COBPEMEHHOM
¢dbusuke, kak orpaciau Hayku. B srom «l{udpoas mabopaTopus»» He3aMeHUMA.
[{udpoBbie 1aTYMKK TOYTH BCeX (DPU3MUECKUX BEIUYUH, BUJIEOKaMepa, MOKaApoBast
oOpaboTka BuAeo, 00paboTKa TabIMIl HAa KOMIBIOTEPE TIOCIEe MPOBEACHUS
HKCIIEPUMEHTa — ATO PYTHMHHBIE CPEACTBAa M3 apCeHajla COBPEMEHHOM HayKH, a
ITO3HAKOMHUTBCS C HUMH MOXKHO paboras ¢ «ludpoBoit madbopaTopueii.

Ucnonb3oBanue «l{udpoBoit nmaboparopun» YCWIMBAET MOTHUBAIIUIO
oOyJaromuxcs U KapAWHAJIbHO MEHSET UX OTHOLICHHE K (hU3MKe KaKk yuyeOHOMY
IPEIMETY.



eanb 1 321a4M JONOJHUTEIbHOI 0011€00Pa30BaTEIbHON IPOrPAMMBI.
L]env npoepammbi:

BOCITUTaHUE TBOPYECKOM JUYHOCTH, CIOCOOHOI OBJIAJIETD
npoecCHOHATLHBIMU ~ HABBIKAMH W Pa3BUTHE CTPEMJICHHS K TIO3HAHHIO
OKPYXaIOIEro MUpa Yepe3 MOCTaHOBKY (PU3NYECKOTO IKCIIEPUMEHTA.

W3 nocraBneHHO# 11e5u GOpMUPYIOTCS CIIEAYIONINE 3adaYH:
oopazosamenvhble (npeomemHuule) 3a0auu:

Hay4YUTh aHATU3UPOBATH BO3MOXKHBIE BAPUAHTHI SKCIIEPUMEHTAIILHOTO
penieHus 3a7a4d U BhIOMpATh ONTHMAJIbHBIA BapHaHT; MJIAHUPOBATH
AKCIIEPUMEHT;

POU3BOJIUTh PAIMOHATBHBIN OTOOpP NPUOOPOB W MaTEpPHAIOB;
OIICHUBATh NOTPELIHOCTU SKCIIEPUMEHTA; JIENIaTh BHIBOJIBIL;

U3YYUTh OIMCAaHWE NPOrpaMMHOro obecrnedeHus s cOopa U
MePBUYHON 00pabOTKH IKCIIEpUMEHTATBHBIX TaHHbIX Ha [1K;
MOJIY4YUTh TPEACTABICHUE O Mporpamme st 0OpaOOTKH OIBITHBIX
JAHHBIX;

M3yYUTh OOJACTh TMPUMEHEHUS M TEXHUYECKUE XapaKTECPUCTUKU
NATYMKOB, BXOAAIIKUX B KOMIUIEKT LIJI «HayuHbie pa3BieueHus».

Pazeusarowgue (memanpeomemmunle) 3aoauu:

BOBJICUCHHE YUYCHHMKOB B Pa3IyMbsl Uepe3 MHTEPEC K IMPOUCXOIAIIIM
SIBJICHHSIM M PEaTU3alliI0 CBOMX 3aMBICIIOB 10 U3YUYEHUIO SIBJICHUH,
pa3BUTHE MOTHBAllUM M CTUMYJIMPOBAHHE HWHTEPECOB YyUalTUXCS K
U3YUYEHUIO HayK  €CTCCTBCHHOHAYYHOI'O HMKJIA: bu3nKwy,
MH()OPMATUKHA U MAaTEMATHKH;

pa3BUTHE WHKEHEPHOTO MBIIIJICHHUS, HAaBBIKOB KOHCTPYMPOBAHMS,
IPOrpaMMHPOBAHUS;

pa3BUTHE MEJIKOH MOTOPUKH, BHHMATEIBHOCTH, aKKypPaTHOCTH,
M300pEeTaTeIbHOCTH;

dbopmupoBaHUe y YYaIuxcs OIbITa CaMOCTOSITCILHOM
o0pa3oBaTeIbHOM, OOIIECTBEHHOM, MPOEKTHO-UCCIEI0BATEIHLCKOM
JNESTCILHOCTH.

Bocnumamenvnoie (Tuunocmmuoie) 3aoauu:

dbopMupoBaHWe TyMaHW3Ma, 4YyBCTBAa J0JIra, MUJIOCEPAUS U
OTBETCTBEHHOCTH, TOBAPUIIIECTBA U MATPUOTU3MA;

dbopMupoBaHWEe  KyJIbTYphl  TOBEICHHS,  OOINCHUS,  TpYyHa,
AKOJIOTHYECKOTO CO3HAHUS;

dbopmupoBaHue NMOTPEOHOCTH W YMEHHsSI padOTaTh Haj MPOEKTOM B
KoMaHJie, 3P GEeKTHBHO paclpeensiTh 00s13aHHOCTH;

dbopMupoBaHrWe  CTpEMJICHHME K  MOJIYYEHHUIO  KadyeCTBEHHOTO
3aKOHYEHHOI'O Pe3yibTaTa;



- (I)OpMI/IPOBaHI/Ie HABBIKOB IIPOCKTHOI'O MBIINUICHUSA, CTPEMIICHUA K
CaMOYTBCPIKACHUIO.

OTanunTe/IbHbIe 0COOEHHOCTH OT YK€ CYyIIeCTBYIOIIMX MPOrpamMM.

OTnuuuTEeNnbHONM  OCOOEHHOCTBIO  JAHHOM  MpPOrpaMMbl,  SIBISETCS
HaIlEJICHHOCTh Ha MPOBEJACHUE (PU3NYECKOTO IKCIIEPUMEHTA C UCTIOJIb30BAaHUEM HE
TOJIBKO TPAJAWIIMOHHOTO IIIKOJBHOTO O0OpyAOBaHHUS KaOWHeTa (U3WUKH, HO U
KoMIuiekTa 0oopynoBanus «l{udposas maboparopus.

JIns  pa3BUTHS  TBOPYECKUX  CIIOCOOHOCTEH  HENOCTAaTOYHO  JaTh
oOydJarommmcsi CymMMy 3HaHWHA. [J1aBHOE YCIOBHE pa3BUTHS TBOpUYECTBA —
opraHu3aius JesTeIbHOCTH O0YyYalolUXCsi, 0COOEHHO B 00JlacTU (HU3UYECKOTO
sKkcriepuMeHTa. [IOBBICHTH YpPOBEHB SKCIEPUMEHTAIBHON IMOATOTOBKH MOJKHO,
ucnosb3ys nudpoyto gsadoparopuro (L1JI) «Hayunsie pa3BieueHus.

I[IJI «Hayunble pa3BiedyeHUs»» — HOBOE IIOKOJIEHHME  IIKOJIBHBIX
CCTECTBEHHOHAYYHBIX J1a0OpaTOpuid JUIsl TPOBEICHUS IIUPOKOTO  CIEKTpa
UCCJIEIOBAHUM, IEMOHCTpAIINMA, Ta00OpaTOPHBIX PaboT.

Anpecat  NMpoOrpamMmsbi. Cpoxkn  peamm3zanyu  (MPOJAOJIKUTEJIbHOCTD
00pa3oBaTeJIbHOI0 MpPoLecca, ITANbI).

[IporpamMma mnpenHasHaueHa ansi pedAT B Bo3pacte oT 13 mo 16 ger.
KonuyectBo nereir B rpynmax mno Hopme HamosiHsemoctu: 20 YenoBeK, 4To
COOTBETCTBYET 3akoHYy "OO oOpazoBanuu B Poccutickoit denepanmu"Ne 273-D3,
KOHIICTIIIUK Pa3BUTHUS JOMOJHUTEIIBHOTO oOpaszoBaHusi aetedr Ne 1726-p ot 4
centsiops 2014r., CanlluH 2.4.3648-20. ®opmupoBaHue y4eOHBIX TPYMI
OCYUIIECTBJISIETCS. C Y4Y€TOM BoO3pacTa (TpYNIbl YyYalluXcs MOTYyT OBITh Kak
OJIHOBO3pPACTHBIE, TaK W Pa3HOBO3PACTHBIC), YPOBHS TOJATOTOBKH YYaIlUXCS.
VYpoBeHb MOJATOTOBKYU JIeTE! MPpHU MPUEME OIpeeseTcs co0eceI0BaHUEM.

dopma oOydeHHsI - OYHAs, C BO3MOXXHBIM TNPHUMEHEHHEM DJICKTPOHHOTO
OOy4YEHHMS ¥ TIUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHMA.

Pexum 3ansaTuii. [leppoanuHOCTs NPOBEACHUS 3aHATUN: | pa3 B HEAENIO.

[Tpo10KUTENTEHOCT OJTHOTO 3aHSITHS — 2 YI4EOHBIX Yaca.

Bcero 68 gacos B rog.

@dopmbl TIpOBENICHUSI 3aHATUN: Oecena, AEMOHCTpalMsi W WUTFOCTpAIus,
3aHUMATENIbHBIC OIBITHI, JEMOHCTPAIIMOHHBIC OIBITHI, JIA0OpAaTOPHBIE PabOTHI,
pelIeHUE SKCIIEPUMEHTAIBHBIX 3a71a4.

Ilnanupyembie pe3yJabTaThI H CIIOCOOBI ONpPeieIeHUs X Pe3yJIbTATUBHOCTH.
[To okoHuaHuu 00y4YeHUs ydaiuecs OyayT
3HATh:

- mporpammHoe obecnieuenue LJI «Hayunbie pazBieueHus»;



- Ha3HAYCHHWE [JAaT4YMKOB, BXomammx B KomiuiekT [IJI «Hayunsie
pa3BIICUCHUS;

- BO3MOXXHOCTH IIpOTpaMMbl JjIsi OOpabOTKH SKCHEPUMEHTAIbHBIX
nanHbix Ha 11K

yMeTh:

- noarorasinusars 11K mis skcnepumenra;

- monp3oBatbes [IK, u3mepurenpHbIM HHTEpdEcOM U TaTYNKAMU
cbopa 1 NepBUYHON 00paOOTKH SKCIIEPUMEHTAIIBHBIX TaHHBIX;

- TPaMOTHO HUCITOJIb30BATh JATYUKHU B SKCIIEPUMEHTAIBLHON YCTAHOBKE;

- (opMyIHpOBaTh LIEIb U COCTABIIATH IUIAH SKCIIEPUMEHTA;

- NPOBOJUTH DKCIIEPUMEHT;

- 00pabaThIBaTh SKCIIEPUMEHTAIbHBIE JAHHBIE;

- JleJIaTh BBIBOJIBI;

- BUJETH IIPAKTUYECKYIO HAIIPABIEHHOCTD CBOEH IESITENBHOCTH;

- Pa3HOOOpa3HO MPEICTABIATH PE3YJIbTAThl CBOEH NEATEIBHOCTH.

q)Ole)I arTrecranmmu.
I[JUI OTCJIC)KMBAHUA  PC3YJIbTAaTUBHOCTHU O6pa3OBaTeJILHOFO Imponccca
HCIIOJIB3YIOTCA CICAYIOIKUC BU bl KOHTPOJIA:

BXOJHOW KOHTPOJb (CEHTAOPH) - COJIepKaHHWE WMCXOJHOTO YPOBHS 3HAHUU
y4aluxcs mo BEBIOpaHHOMY BUTY J€STEIbHOCTH.

MPOMEXKYTOUHBIM  KOHTPOJIb  (Zekabpb) - colepKaHHEe HM3YYEHHOTO
IPOrpaMMHOTO MaTepHasa 3a oJyroIue.

UTOTOBBIM  KOHTposb  (Mail) -  coaepkaHUE  JIONOJHUTEIHHOU
00111e00pa30BaTEILHON MPOrpPaMMBbI 32 YUEOHBIN IO/,

BxoaHolt KOHTpOJIb TPOBOAMUTCS B (opMe coOeceqoBaHMs WU YCTHOTO
ormpoca. IIpoMeXyTOUHBII U MTOTOBBIM KOHTPOJL MPOBOAUTCS B (dopme
TECTUPOBAHUS WUJIN BBITIOJIHEHUS] TBOPUYECKUX 3aJJaHUN, IIPOEKTOB.



Y4yeOHO-TeMATHYECKHH TLJIAH

KonnuecTBo yacoB

<
No = & dopma npoBeneHUs dopma
Ha3spanue paszena, TEMBI 2 g = P poBel P
/i 8 g 2 3aHATAN aTTeCTAIN/KOHTPOISA
[aa] & o
=
3nakoMcTBO ¢ [{udposoit
o HHcTpyKTaXK,
Jlaboparopueii «Hayunbie 6 2 4 CobecenoBanue
Mpe3eHTaIus
pa3BICYCHUS»
Pacckas, Oecena,
pabora ¢
Brimonnenne 00yJaronumMu Onpoc
SKCIIEPUMEHTOB C IpOrpaMMaMHu ’

P 20 8 12 porp ’ Mpe3eHTaLUs
ucnonas3oBanuem 1{J1. MIPaKTUYECKOE TBODUECKIX DAGOT
MexaHuka 3aHATHC, p p

CaMOCTOSTEIbHAS
pabota
Brinonsenue Paccxas,
IpaKTHYECKas
JKCIIEPUMEHTOB C [Ipesenranus
12 4 8 pabora,
ucnoas3oBanuem 1J1. TBOPYECKUX pabOT
M CaMOCTOSTEIbHAS
OJNIEKyJIsipHast PU3MKa paGora
Brinonnenue TIpakTHyecKoe CobecenoBanue,
3KCIIEPUMEHTOB C 20 8 1p | 3amATHe, TBOpUECKas | 3AUIMTA IPOEKTOB,
Hcrojab3oBanueM 1JI. MacTepcKas, urpa- BBLICTABKa,
DNeKTPUUECTBO COPCBHOBAHNE TECTUPOBAHNE
Bukropuna,
KOHKYPC,
Brimosimenne npoexkra 1o Bukropuna, urpa,
10 4 6 TECTUPOBAHUE,
buzuke. KOHKYPC
TBOpPYECKOE
3aJlaHue
Hroro: 68 | 26 | 42




KaﬂennapHO-TeMaaneCKoe INIAHUPOBAHUE

KommuecTBo yacos

Ne
[ara Hara Tema [Tpumeuanus
3aHSATHUS
Teopus [IpakTuka
3nakomcTBO ¢ L{udposoii Jlaboparopueit «Hayunsle pa3siedenus» (64) 2/4
1 BBojHOE 3aHsTHE.
2 O3znakomyieHHe ¢ nHTepdeiicom mporpammbl 1
3 O3HaKOMJICHHE C TPOrPaMMOit 00pabOTKH BUICO 2
BrimosHeHue 3kcniepuMeHToB ¢ ucrnoiibzoBanueM L[JI. Mexanuka (20 1) 8/12
4 HccnenoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU TIPU 1 1
PaBHOYCKOPEHHOM JIBM)KEHUHU
5 HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH TMIPH 1 1
PaBHOYCKOPEHHOM JIBM)KEHUHU
6 N3mepenne yckopeHus CBOOOIHOTO MaIeHUs 1 1
7 [TpoBepka BTOporo 3akoHa Hpr0TOHA MpH IBMKEHHUH Tela 1 1
110 HAKJIOHHOM IIJIOCKOCTH
8 N3mepenune kodpuIpenTa TpeHus 1 1
9 [TpoBepka Teopembl 00 U3BMEHEHUH MEXaHUYECKOM 1 1
SHEPTUU
10 3aKOH COXpaHEeHHsI SHEPTUU NpU KoleOaHUU rpy3a Ha 1 1
HUTH
11 Ornpenenenne nepruoaa KojiedbaHu HUTSIHOTO MasTHUKA 1 1
12 Ornpenenenne nepruoaa Kojie0aHW MasTHUKA Ha TIPYKUHE 0 2
13 [Ipeo6pa3zoBaHre FHEPTUH B IPY>KUHHOM MasTHUKE 0 2
BeinonHeHne skcrepuMeHToB ¢ uenonb3oBanueM LJI. Monekynspras pusuka. (12 u) 4/8
14 [TpoBepka 3akOHa COXPAHEHHUS SHEPTUU JIJISl TETIJIOBBIX 1 1




IIponeccoB

15 Ornpezenenne yaelbHON TEIJIOEMKOCTH TBEPAOIO Teja 1 1

16 Ornpezenienne yAelIbHOU TEIJIOEMKOCTH TIJIaBICHUS JIbIa 1 1

17 N3ydeHne 3aKOHOMEPHOCTH UCIIAPEHUSI JKUAKOCTU 1 1

18 W3ydeHne 3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIIEPaTyphl B 0 5
COCyZie TOCTOSIHHOTO 00beMa

19 3aBUCHMOCTb JIaBJICHUS T'a3a OT 00beMa MPH MMOCTOSTHHON 0 5
TeMIeparype

BeInonHeHne 3KCrepuMeHTOB ¢ ucnoib3oBanueM LIJI. DnexkrpuuectBo (20 u) 8/12

20 3HaKOMCTBO ¢ HHTEpPeticoMm muppoBoro ocuuiorpada 1

21 N3mepenne cuitbl TOKa ¢ IOMOIIBIO ocIuiuIiorpada 1

29 W3y4eHne 3aBHCUMOCTH COITPOTUBJICHHSI IIPOBOJIA OT 1 1
JUIMHBI ¥ TJIOIAAH MONEPEYHOT0 CEUCHUS
W3ydenue pacrpeaencHus HAMpsHKSHUH B TN C

23 MOCJICIOBATEIbHBIM COSIMHEHUEM, COCTOSIINUX U3 Pa3HBIX 1 1
DJICMEHTOB
W3ydeHue pacnpeaeneHus HAMPsHKEHUH B LIETH C

24 MapasuieIbHbIM COEAUHEHUEM, COCTOSIIIUX U3 Pa3HBIX 1 1
HIIEMEHTOB
N3yuenue pacnpeneneHuss TOKOB B LIENH €

25 MOCJIEIOBATEIbHBIM COEIUHEHUEM, COCTOSIIIIUX U3 Pa3HBIX 1 1
DJICMEHTOB

26 W3ydeHue pacnpeaeneHus: TOKOB B LIEMHU C MapaIeIbHBIM 1 1
COCJIMHEHUEM, COCTOSIINX U3 Pa3HBIX DJIEMEHTOB

27 Onpenenenne D/1C 1 BHYTPEHHETO CONPOTUBIICHUS 1 1
MCTOYHUKA TOKA

28 N3yueHue CBOMCTB MOIYNPOBOJAHUKOBOTO AMO/IA 0 2

29 W3y4eHne mpoTeKaHus TOKa B IETH, COJIepIKaIICH 0 5

KOHACHCATOP




30 OmnpeneneHne TeMbl, COCTaBJICHHE TJIaHA IIPOEKTA 110 1 1
¢dusnke.

31 Brimonnenue npoekrta no Gpusuke 1 1

32 [Toxa3 npuoOpeTEéHHBIX 3HAHUM, YMEHUI U HABBIKOB 1 1
yJalmMcs CBOET0 Kilacca

33 Brimonnenue npoekrta no ¢pusuke 1 1

34 Hrtorosoe 3ausrue. 0 2




CoaepxkaHue v4eOHOro 1mjiaHa

1) 3nakomctBo ¢ L{udporoii Jlabopatopueit «Hayunsie pazsieuenus» (64) 2/4
BBoaHOE 3aHATHE.

O3HakomiieHHe ¢ UHTEephEncOM IPOrPaMMBbI.

O3HaKOMIIEHHE C ITPOrpaMMoil 00pabOTKU BUIEO.

2) BeimoHeHMe 3KCIepUMEHTOB ¢ ucnoiak3oBanreM [JI. Mexanuka (20 1) 8/12
HccnenoBanre 3aBUCUMOCTH CKOPOCTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBH>KCHUU.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
N3mepenue yckopeHusi CBOOOTHOTO MaieHUs.

[IpoBepka BTOpOro 3akoHa HBIOTOHA INpUM JABWKEHUM TeJla II0 HAKIOHHOU
MIJIOCKOCTH.

N3mepenne koapduimenta TpeHus.

[IpoBepka TeopeMbl 00 N3BMEHEHUH MEXaHUYECKON PHEPTHUH.

3aK0H COXpaHEHUs YHEPTUU MPU KoJIeOaHUU TPpy3a Ha HUTH.

Omnpenenenue nepuojia KoiaeOaHuii HUTSHOTO MasITHUKA.

Omnpenenenue nepuoja KojaeoaHuii MasTHUKA Ha TIPYKUHE.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MAasITHUKE.

3) BeinosiHeHHE SKCIIEPUMEHTOB ¢ Hcnoib3oBanueM LIJI. MonekynspHas ¢puznka.
(12 4) 4/8

[IpoBepka 3akOHa COXpAHEHUS SHEPTUH ISl TETIOBBIX MPOLIECCOB.

Onpenenenue yaeabHOW TEMIIOEMKOCTH TBEPAOTO TEA.

Onpenenenune yaeabHOW TEMJIOEMKOCTH TIJIABJICHUS JIbJA.

N3y4yeHne 3aKOHOMEPHOCTH UCTIAPEHUS KUIKOCTH.

M3y4yeHnue 3aBUCHMOCTH JIaBJICHHs ra3a OT TEMIEPATYphbl B COCYZAE MOCTOSHHOTO
o0BeMa.

3aBUCHUMOCTb JIaBJICHUS T'a3a OT 00bEeMa MPH MOCTOSHHOM TeMIiepaType.

4) BoImoHeHHE YKCIECPUMEHTOB ¢ Hcnoab3oBanueM L{JI. DmexrpuuectBo (20 u)
8/12

3HaKOMCTBO ¢ uHTepdericoM nudppoBoro ociuuiorpada.

W3mepenne cuitbl TOKa ¢ TOMOIIBI0 ocriiorpada.

N3yueHne 3aBUCMMOCTH COINPOTUBICHHUS TIPOBOJA OT JJIMHBI M IUIOIIAIU
MONEPEYHOTO CEYCHUS.

N3yuenne pacnpencsiieHUs] HaNpsOKEHUH B IENW € MOCTeA0BaTEIbHBIM
COCIMHEHUEM, COCTOSIINX U3 PA3HBIX AJIEMEHTOB.

N3yueHne pacnpeqieieHus] HaANpsHKEHUM B LEMU ¢ MapajuielIbHbIM COEMHEHHEM,
COCTOSIIIINX U3 PA3HBIX IJIEMEHTOB.

N3yuenune pacrpefeneHuss TOKOB B LIEMH C IMOCIEA0BATEIbHBIM COCIUHEHUEM,
COCTOSIIIINX U3 PA3HBIX JIEMEHTOB.



N3yuenne pacnpefeneHuss TOKOB B LENH C MapajlIeIbHBIM COEIUHEHUEM,
COCTOSIIUX U3 PA3HBIX DIIEMEHTOB.

Onpenenenue D/]C 1 BHYTpEeHHEr0 CONMPOTUBIICHUSI HICTOYHUKA TOKA.

N3yyeHue cBONCTB MOJIYIPOBOJHUKOBOIO TUO/A.

N3yyeHue nmpoTekaHus ToKa B IIEMH, COJEpKallel KOHIEHCATOP.

5) Beimonnenue npoekta o ¢usuke. (10 1) 4/6

Omnpenenenre TeMbl, COCTABICHHE IJIaHa MPOEKTa MO (PU3UKE.

BrimonHeHune npoekTa mno Gpu3uke.

[Toka3 nproOpPeTEHHBIX 3HAHUHN, YMEHHI K HABBIKOB YYAIlIUMCSI CBOETO Kjlacca.
BrimonHeHne npoekTa mno Gpu3uke.

Hrorosoe 3aHsATHE.
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Ha

MeTtoauyeckoe odecrnedeHe MPOrPaMMabl.

3aHATHUAX O6’B€I[I/IHCHI/I$I HCITIOJIB3YIOTCA

AUJTAKTUYCCKHUC  HUIPBI,

OTJMYUTEIHHOH OCOOCHHOCTBIO KOTOPBIX SABISETCA OOyYEHUE CpEACTBAMHU
AKTUBHOM M MHTEPECHOM JUIA JET€d WIPOBOM JEITEIBHOCTH 1O Pa3HBIM
HaIpaBJICHUSAM (MHTETPUPOBAHHBIEC 3aHATHUS, MEKIIPEAMETHBIE CBSI3U, TBOPUYECKUE

3a/IaHu).

B 3aBucumoctu ot CHCHI/I(I)I/IKH COACpIKaHUA yqe6Hor0 MaTtcpualia U ¢ Y4CTOM

HCI/IXO(bI/ISHOJIOFI/ILICCKI/IX

0CcOoOeHHOCTEN

oOy4Jarommxcs

CIelyeT BBIOUPATH

Pa3INYHBIC MCTOIbI 06y‘IeHI/I}I N COOTBCTCTBYIOIIMC UM IIPUCMbI OpPraHU3alluH
y‘-Ie6HO-BOC1'[HTaT€JILHOFO Imponecca, a MMCHHO:

ITpuemsl MIPUMEPHI
MCTOA TIPETIOTaBaHus YUEHUSI HCIIOJIb30BAHUS
Penponykru | YcTHBIN v | Bemmonnenue [Ipu co3manuu poOGOTOB MO
BHBIN MMMCbMEHHBIN 3aJJaHuu 1o | obpasiy HCIIOJIb3YIOTCS
orpoc. oOpasity, 10 | KAPTOYKU-3aaHHUs c
Urpa. TEXHOJIOTUYECKH | MHCTPYKIUEN 10 ero
M  KapTaM ¥ | BBIIOJHEHUIO
CXEeMaM. (KOHCTpYUpOBaHHE MOJAEIU
[loBTOpEHNE IO YEepTEKaM U HarJIAIHBIM
uH(hopManuu. cxemam)
Oo6wbsicauten | becena IIpocmorp, [Ipy  u3yyeHHMHM  HOBOrO
BHO- CooOmienue IIPOYTEHHE, Marepualia 1o BCEM
wuioctpatu | OObsICHEHHE MPOCIYIIMBAHUE, | pa3aeiaaM y4aeOHOMI
BHBII [Toka3 nercTBUM | KOHCIIEKTUPOBAH | IPOTPaMMBbl MCIIOJIb3YIOTCS
ue uadopmaruu. | o0ydarmme IpOrpaMMBbl,
BUJICOPOJIMKHU,
MYJIbTUMEIUNHBIE
IIPE3EHTALMH, JJIEKTPOHHBIE
y4€OHUKH U CIIPABOYHUKHU.
YactuuHo- CamocrosrenbHa | Pemenue Jns 3aKpeIUICHUS
NMOUCKOBBI |51 paboTa  C | HO3HABATEIbHBIX | U3YYEHHOTO Marepuala
AJIIEMEHTAMH 151 BBITTOJTHSFOTCS 3a1aHUS
VCCIICIOBAHMS. U300peTaTeNbCKU | TOUCKOBOTO XapakTepa
Jlenosas urpa. X 3amad. 3ammra | (KOHCTPYUPOBAHHUE MOJICITH
Konkypc. TBOPYECKUX 10 33JaHHBIM YCJIOBHSIM).
IIPOEKTOB.
[TpoGnemust | [locranoBka OcwMmbIciieHne Brinonnenne  TBOpYECKUX
17} pOOJIEMBI. y4e0HOTO 3a1aHuil (KOHCTPYUPOBAHHE
Co3nanue U | Marepuana. MOJIEIM 1O  3aMBbICIY).
pa3peuieHue CocraBnenue OKCIIEpUMEHTUPOBAHUE U
poOIeMHOM CLEHapus aHaJu3 pe3yJIbTaTOB
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CUTyalUH. Ipe3CHTalNH, AKCIIEPUMEHTA.
Ananus poJuKa.
HOJIy4YEHHOTO Pa3paboTka
pEeIICHHUS. aJIrOpUTMa.
Coznanne
IPOrPaMMBlI.
Uccnenosare | Koncynpranua. | Oco3Hanue [IpoBomsTCa 3aHATHA 11O
JIBCKUU AHanu3 yueOHOI METOLY IIPOEKTOB,
W3BECTHBIX poOJIEMBI. pe3ynbTaToOM KOTOPBIX
¢dakToB. CaMOCTOSITENBHO | ABJISIOTCS TBOPUYECKHE
VYnpasienue €  BBLABW)KCHHE | pabOTHI yUaIIuXCsl.
UCCIIEIOBATENbCK | TUIIOTE3BI o
oM PELICHUIO 33]1a4u.
JEATEIBHOCTBIO.
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