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Pabouyasa nporpaMMma Kypca BHEYPO4HOM

AeATeJIbHOCTM

«JKCNnepuMeHTapum no

dusuke» ana 7-9

KJ1aCCOB

C NCMOoJIb30BaHMEM 0bopyaoBaHUSA LEeHTPa
«To4yka PocTa» Ha 2024-2025

y4yebHbIn rop,

CpoK peanv3any porpammel - 1 rop

ITporpamma paccuuTtaHa - Ha 1 yac B Hezle/mto, roj -34 yaca

CocraButenn: borgaH E.N.
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NMOACHUTEJIbHAA 3ANMUCKA

Peannsaumnsa nporpamMmmsel obecrneymBaeTcs HOPMaTUBHLIMN
NOKYMEeHTaMu:

1. ®epepanbHbi 3aKOH OT 29.12.2012 Ne 273-®3 (pen. oT
31.07.2020) «O6 obpasoBaHmm B Poccunckon Ddepepaumnn» (c
M3M. KU gon., BCTymn. B cuay c 01.09.2020).

2. MacnopT HauuoHasbHOro npoekta «O6bpa3oBaHue» (yTB.
npesnanymMmom CoBeTa npwu [Mpe3npoeHTe PO rno
cTpaTernyeckomMy pas3BUTUIO N  HaAUWOHaJIbHbIM MPOEKTaM,
NnpoToKoNa oT 24.12.2018 Ne 16)

3. ocypapcTBeHHas nporpamMmma Poccuimnckon
depepaunn  «Pa3Butme obpasoBaHusA» (yTB. [locTaHOB/IEHNEM
MpasutensctBa PO oT 26.12.2017 Ne 1642 (pen. ot 22.02.2021)
«0O6 yTBEpPXOEHUU TrOCyoapCTBEHHOW TMporpamMmmbl Poccunckon
depnepaunn «Passntmne obpasoBaHUs».

4. TpodeccnoHanbHbIn cTaHpapT «lMeparor
(neparornyeckasa 0eAaTesIbHOCTb B OOWKOJIbHOM, HavaJlbHOM
obwem, ocHoBHOM o0buweM, cpegHem obuwem obpa3oBaHun),

(BOCNUTATEND, yuynTenb)» (pean.

oT 16.06.2019) (Mpwukas
MunHmncTepcTBa Tpyaa 1 counasnbHoOW 3awnTbl PO oT 18 okTabps
2013 r. Ne 544H, ¢ N3BMEHeHNIMWN, BHECEHHbLIMU MPUKa30M
MuHuncTepcTBa Tpyaa 1 coysawmntbl PO oT 25.12.2014 Ne 1115H 1
oT 5.08.2016 r. Ne 422H).

5. MeToon4yeckme pekomMeHgauum nnNo  Co3JaHUl 1
dyHKUNOHMPOBaHNIO B o0buleobpa3oBaTesbHbIX OpraHM3auunsax,
PACMNOJZIOXKEHHbIX B CEeJIbCKOM MECTHOCTM U MasJibiXx ropoaax,
LLeHTpPOB 0bpa30BaHNA eCTeCTBEHHO-HAaY4YHOW U TEXHOJIOrM4YeCKOW
HarpaBJ/IEHHOCTEN («To4yka pocTa») (YTBEpP)XKOEHDI
pacnops>xeHnem  MuHuUCTepcTBa npocBeweHna Poccumnckon
depnepaunm ot 22 Mada 2022r. Ne TB 977/02)

6. Paboyasa nporpamma BocnutaHmsa MbOY Emuceesckas OOILL.
BHeypo4yHasa OedaATeNbHOCTb SABASETCA COCTaBHOWM YacCTblo
obpa3oBaTesibHOro

npouecca M ogHom n3 GopM opraHusaunmm cBobOAHOro BpeEMEHU
obyyatowmxca. B pamkax peanmsaynn Groc OOO BHeypo4Has
neaTenbHOCTb - 3TO obpa3oBaTesibHas nesaTenbHOCTb,
ocywectensgemMada B dopMax, OTJIMYHbLIX OT YPOYHON CUCTEMBI
obyyeHus, un HarnpasJiIeHHas Ha DOCTUXKEHNe



MJaHNPyeMbIXpe3yibTaToB OCBOEHUA obpa3oBaTesibHbIX
nporpamMm OCHOBHOro obuiero obpasoBaHus. Peanumsauyna paboyen
nporpamMMmbl  Kypca BHEYPOYHOM  AeATeNbHOCTM no  pusmke
«9KCNepuMeHTapumn Mo dhunsmke» crnocobcTByeT
obenHTenneKkTyasbHOMY  HanpaB/leHUIO  Pa3BUTUID  JINYHOCTWU
obyyatowmxca 7-9 -x knaccos. dnsndeckoe obpasoBaHme B cucteme
obweron cpegHero obpa3oBaHUs 3aHMMaeT OAHO W3 BeayLUxX
MecT. dBngacb @QyHOAMEHTOM Hay4YHOro MUPONOHUMaHUA, OHO
cnocobcTByeT QOpMUPOBaAHMID 3HaHUN 00 OCHOBHLIX MeTodax
Hay4YHOro rMoO3HaHUA OoKpyXawwero ™Mupa, GyHOaMeHTalbHbIX
Hay4HbIX Teopun WnN 3aKOHOMepHOCTen, opMUPYeT Y YyYallUXCs
YMEHNA nccnenoBaTb N 00OBACHATL SABAEHUA NPUPOAbI N TEXHUKMN.
Kak LWKONbHbIN npeameT, du3nka obnagaeT OrpoMHbIM



F'YMaHUTAPHbIM noTeHunasnom, OHa aKTUBHO dopmupyeT
NWHTeNNIeKTyallbHble U1 MUPOBO33PEHYeCKMe KadyecTBa JINYHOCTMW.
OndpdepeHumnauma npegnosiaraeT TaKyl OpraHusauuio npouecca
obyyeHunsa, KoTopas Yy4dYuUTbIBAaeT uUHAOMBUAOYAJIbHble OCOOEHHOCTMU
yYyalmxcs, Wux CcnocobHOCTM U  WUHTepechbl, JNYHOCTHbLIA OnMbIT.
OnddepeHumnaunsa obyveHns pusnke no3BonaseT, C 0AHON CTOPOHHI,
obecneynTto 6a30Byt0 MNOArOTOBKY, C APYrom — YAOOBNETBOPUTH
NOTPEOHOCTN KaXOoro, KTO MNposBASeT WHTepec W CnocobHoCTuU
K npegMeTy W BbIXOOAUT 3@ pPaMKuU un3yvyeHns GQU3NKKU B
LLKOJIbHOM Kypce. Ha 3aHATUAX KPpy>XKa nJaaHupyeTcs

peweHune npobaemMHbIX 3ajgau MexnpeoMeTHOro
cofep>XaHus, BbINOJIHEHNE 3KCMNepUMeEHTasIbHO-PaCYeTHbIX 3a4aHUn
nccrenoBaTesibCKOro XapakTepa. Bce 3To no3sBongeT nMNOAHATb
MHTEepeC Yy4awmxca K WU3y4YeHUio dun3unkn. 3aHATUSA
MO3BONAIOT dopMupoBaTb  Takue BaXXHble nns
COBPEMEHHOCTU KadecCcTBa 4esioBeKa, KakK CTpeMJieHue K Yycrnexy,
ymeHune pabotatb B KOMaHAe, paboTtatb ¢ obopynoBaHuem
dunsndeckonm nabopatopum «To4kKa pocCTa»; BOCNUTbIBAOT YYyBCTBO
KOJNIIeKTMBM3Ma, OpyXbbl 1 ToBapuwecTBa, CnocobCcTByOT
opMUPOBaAHNIO TaKUX YepT XapaKTepa, Kak BOJS, HAaCTONYMBOCTD,
OTBETCTBEHHOCTb 3a BbINOJIHEHUE
3alaHUN.

LLenu Kypca
Llenbto nporpaMmblKypCa BHEYPOYHOW AEATEeNbHOCTHU no
dbun3nke «IkcnepnumMeHTapum no dusnke», ANs yvallmxcs
7-9- X K/1aCCOB SABNAOTCSA:

° pa3BuUTME Yy YyYalWMUXCA TMO3HaBaTesIbHbIX WHTEPECOos,

NHTENNEeKTYallbHbIX U TBOPYECKUX cnocobHocTen B
npouecce pelweHus MNPaKTUYeCKnNX 3a4au
N CaMOCTOATENbHOro NpuobpeTeHnsa HOBbIX 3HAHWUN,

e dopMUpoOBaHME U pPa3BUTUE Yy YYALWIUXCHA KJIHOYEBbIX
KoMreTeHuun - y4ebHO - no3HaBaTeslbHbIX, WH(OPMALUNOHHO -
KOMMYHUKaTUBHbIX, COUMaNbHbIX, WKaK cneacTtBme - KOMMNeTeHUun
JINYHOCTHOIr0 CaMOCOBEPLLUEHCTBOBAHUS,

* dopMMpoBaHME MNpeaMeTHbIX N MeTanpeaMeTHbIX
pe3ynbTaToB 00y4yeHus, yHUBepCasbHbIX Y4eOHbIX 0ENCTBUN;

* BOCMWTAHME  TBOPYECKOM  JINYHOCTW, crnocobHom K
OCBOEHMID MNepenoBbiX TEXHOSIOMMN N CO3AaHUID CBONX COBCTBEHHbIX



Pa3paboToK, K BbIABUXXEHNIO HOBbLIX UOEN U MPOEKTOB; peann3auns
NeATeNbHOCTHOro noaxoda K npegMeTHoMy oby4vyeHUo  Ha
3aHATUAX BHEYPOYHON OeATEeNbHOCTN No PU3MKe.

Ocob6eHHOCTbI0 BHEYPOYHOW [OeAaTeNbHOCTM Mo  dusnke B
paMKax Kpy>XKoBoi paboTbl SBNAETCA TO, YTO OHa HarnpaBfieHa Ha
OOCTUXXeHne obyvatowmmuca B 6osiblUen CTENEeHU JIMYHOCTHBLIX W
MeTanpeaMeTHbIX pe3yibTaToB.

3apaum Kypca



Onga peannsaunn uenenm Kypca TpebyeTcsa pelleHune
KOHKPETHbIX NpakTnyeckmnx 3angad. OCHOBHble 33424 BHEYPOYHOW
DeAaTesIbHOCTU NO PU3UKN:

* BbliIBJIEHME UHTEPECOB, CKJIOHHOCTEN, cnocobHocTen,
BO3MOXXHOCTEN YHaLIMXCA K Pa3/INYHbIM BUOaM OeATeNIbHOCTU;

e (hopMMpoBaHME NMpencTaB/ieEHNS O ABJIEHNAX N 3aKOHaX
OKpYy>aloLero Mmypa, C KOTOPbIMU LUKOJIbHUKN CTaJIKUBAOTCS B
MoBCEAHEBHOMN XU3HWU;

* (hbopMmnpoBaHue NpencTtaBaeHUA 0 HAy4YHOM

MeTode NO3HaHWUS; * pa3BUTME NHTepeca K

nccrenoBaTeNbCKOW OeATEeNIbHOCTY;

* pa3BUTKME OMbiTa TBOPYECKOW AEATENbHOCTUN, TBOPYECKNX
cnocobHocTen:;

* pa3BUTUE HaABbIKOB OpraHmM3auum Hay4YHoro Tpyaa, paboTol
CO C/lIoBapsAMU M 3HUMKNoneanamMmn, paboTel ¢ obopyanoBaHmnem
nabopaTtopuun «To4yka pocTa»;

* CO34aHue yCc/noBUW ONg peanm3aynm BO BHEYPOYHOE BpPEMS
NpuobpeTeHHbIX YHUBEPCA/IbHbIX Y4ebHbLIX AENCTBUIA B YPO4HOEe
BpeMs;

* pa3BuTKME onNbiTa HehopMaibHOro obLeHns, B3aMMo4ENCTBUS,
COTPYAHUYECTBA; pacluMpeHme paMoK obLeHnsa C CounMyMOoM.

* (bopMUMPOBaAHME HABLIKOB MOCTPOEHUA PU3NYECKUX Moaeneun
N onpegeneHns rpaHny UX NpUMEHNMOCTN.

* COBEpLUEHCTBOBaHME YMEHUN MNPUMEHATb 3HaHUSA Mo PU3nKe
ons obbACHEeHUa ABJIEHUN MPUPoAbl, CBOMNCTB BeLLECTBa, pelleHus
dur3nyecknx 3agad, CaMoCToATENbHOro NpuobpeTeHns NOLLEHKWN

HOBOW NMHOopMaLMN dnsnyeckoro
cogep>xaHus, NCMNOJIb30BaHUS COBPEMEHHbIX
NHGOPMALMOHHBLIX TEXHOJIOMUIA;

* NCMOJIb30BaHME NMPNOBPETEHHLIX 3HAHUN N YMEHUA ONS
peLleHns NPakTUYeCKnNX, XN3HEHHbIX 3a4ay;

* BKJIIOMEHME YyYalwuxcsa B pa3Hoobpa3Hyl OeATenbHOCTb:
TeopeTnvecKkylo, NpakTU4YeCcKyo, aHaJIMTNYECKYI0, MONCKOBYIO;

e BbipaboTKa rMbKNX yMeHUn NnepeHoCUTb 3HAHUSA N HaBbIKN
Ha HoBble (pOopMbl y4ebHON paboThl;

e pa3BuTME CO0BpPa3nTENbHOCTU KU ObLICTPOTbLI peakuum npu
pelweHnn HOBbIX Pa3INYHbIX PU3NYECKNX 3a8a4, CBA3AHHbIX C
NPaKTNYECKOW AeATEeSIbHOCTbIO.

HanpaBneHHOCTb MporpamMmbl - uudpoBas nabopaTopus.
YpoBeHb nporpammbl - 6a3oBbi. Bo3pacT obyyvatowmxca: oT 12 net



no 16 net. Cpok peanmsayunm nporpammsbl: 1 ropa, 34 Yaca. Pabovas
nporpamMma KypCa BHEYypoO4YHOW  fOeATesibHOCTUM Nno  (usumke
«IKCNnepnMeHTapumn no dunsnke» npegHa3sHa4vyeHa nns
OopraHusaunum BHEYPOYHON AeATesIbHOCTU oby4datowmxca 7-9 Kaccos
MBOY Emuiceesckas OOIIL.

NMnaHupyeMmbie pe3ysibTaTbl OCBOEHUSA NMpPOorpaMmmbl
BHEYPO4YHOM B EeATENIbHOCTU «IKCNepuMeHTapuiu no pusnke»
(c mcnonb3oBaHueMm obopyanoBaHusa «Touka pocta») B 7-9
KJlaccaxX.



Peannsaumnsa nporpamMmsbl CrocobCcTBYEeT OOCTUIXKEHUIO ClieayoLnNX
pe3ysibTaToB:

JINYHOCTHbIE!:

B chepe NMNYHOCTHBIX YHUBEPCAJIbHbLIX Y4EOHbIX 4ENCTBUN
yYaLlumxcs:

e y4yebHO-Mo3HaBaTEJIbHbIN MHTEPEC K HOBOMY Yy4yebHOMY
MaTepuany u cnocobam pewleHUs HOBOW 3aa4u;

. opuveHTauuns Ha NOHUMaHMe NPUYNH ycnexa BO
BHey4YeOHOM oeAaTenbHOCTWU, B TOM 4YuUCJAe Ha CcaMoaHaam3 U
CaMOKOHTPOJIb pe3yJsibTaTa, Ha aHa/n3 COOTBETCTBUA pe3ysibTaToB
TpeboBaHNSAM KOHKPETHON 3a4a4u;

* CMOCOBHOCTb K CaMOOLleHKe Ha OCHOBe KpuTepues
yCNewHoCTn BHey4YebHOM OesaTeNbHOCTHU;

Oby4YarLWmnncs nosayYnT BO3IMOXHOCTb 4J15 hOPMUPOBAHUS:

* BHYTPEHHEeN NO3NUUN LUKOJIbHMKA Ha YPOBHE MOJIOXKNTESIbHOI0
OTHOLWIEHNSA K WKone, TMOHMMAHUS HeobXxoOMMOCTN  y4YeHus,
BbIpa>XE€HHOro B npeobnagaHuu y4ebHO-Nno3HaBaTesIbHbIX
MOTMBOB,;

* Bblpa>XeHHOW yCTon4YnBon y4ebHo-no3HaBaTe/IbHOW MOTMBaAL NN
yYeHuns;

* YCTON4YMBOro y4ebHo-no3HaBaTeIbHOI0 MHTEpPEeca K HOBbIM 06LLIUM
cnocobam pelueHus 3agau.

MeTanpep,MeTH ble:

B chepe perynaTuBHbIX YHMBEPCAJIbHbIX Y4ebHbIX OeNCTBUN

yYallmxcs:

* NJaHNPOBaTb CBOU AENCTBUSA B COOTBETCTBUN C MOCTaBJIEHHOW

3aa4Yen n ycsoBnUsSMKU ee peannsaumm, B TOM YUCe BO BHYTPEHHEM

naaHe;

* YYNTbIBATb YCTAHOBJIEHHbIE NPaBuia B MNJIAaHNPOBAHUN N KOHTpPOJ1E

crnocoba pelleHuns; ¢ oCyLWeCcTBASATb UTOMOBbIN M NOLLAroBbI

KOHTPOJIb MO pe3ynbTaTy;

* OUEeHWBaTb MPaBUJIbHOCTb BbINOJIHEHUSA
NencTBmAa Ha ypOBHe afleKBaTHOMN

PETPOCMNEKTUBHOW OLIEHKMN COOTBETCTBUSA pe3ysibTaToB TpeboBaHUAM

JAaHHOW 3a4a4u 1 3ajavyHon obnacTtu;

* aleKBAaTHO BOCMNPUHMMATb NPeaNIOXKEHUA U OLUEHKY yYnTenen,

TOBapuLLen, poantenenm n opyrunx aonen;

* pa3snydaTb Crocob u pesynbTaT

nencteusa. ObyYarLWmnncs noayYnT

BO3MOXHOCTb Hay4YnTCA:

* B COTPYOAHNYECTBE C Y4UTEesIeEM CTaBUTb HOBble y4ebHble 3afa4u;



* NPOSABNATb NO3HaABaTENIbHYIO MHULMATUBY B Yy4eOHOM
COTPYyOAHUYECTBE,

. CaMOCTOATESIbHO afeKBaTHO oL.eHMBaTb NPaBUJIbHOCTb
BbIMOJIHEHUA OENCTBUA W BHOCUTb HeobxoOmMble KOPPEKTUBbLI B
NCMNOJIHEHME KaK MO Xo4y ero peanmsayunm, Tak U B KOHLE OENCTBUS.
B chepe no3HaBaTeNbHbIX YHUBEPCAJIbHbIX Y4eOHbLIX OENCTBUN
yYalwmxcs:

°*  OCYLLeCTBNIATb  MOUCK  Heobxogmmom  WHGoOpMauun  Ons
BbIMOJIHEHNUA BHey4YeOHbIX 3afaHUN C WCNOJIb30BaHMEM Yy4ebHou
nvTepaTtypbl U B OTKPbLITOM WHGMOPMALUMOHHOM MNPOCTPAHCTBE,
SHUMKoNeann, CrpaBOYHUKOB (BKJtOYas 3/IEKTPOHHbIE,
LU pOBLIE), KOHTPOJIMPYEMOM MNPOCTPAHCTBE



NHTepHeTa;

* OCYLLECTBAATb 3anuch (hnkcauyunto) eeibopo4Honm nHhpopmaumnm ob
OKpy>Xatuiem mmupe n o cebe camom, B TOM 4ucae ¢ NOMOLLbIO
NMHCTpyMmeHTOB UKT;

* CTPOUTb COOOLWLEHNS, NPOEKTbI B YCTHOW U MUCbMEHHOW (hOpME;

* MPOBOANTbL CPaBHEHME U KNacCNPUKaLnIo No 3a4aHHbIM
KpuTepusam;

* yCTaHaB/MBaTb NMPUYNHHO-CNEACTBEHHbIE CBA3N B U3yHaeMOM

Kpyre siBJIEHUN;

* CTPOUTb PaCCyXAEHNA B POPMe CBA3UN NMPOCTbIX CyXaAeHnn 06
obbekTe, ero CTpoeHmnmn, CBONCTBAX N CBA3aAX;

Oby4YarLwmnncs nosayYnT BO3IMOXHOCTb Hay4YNTbCS:

* OCYLUEeCTBJIATb PacCLUMPEHHbIN MOUCK WMHGpOPMaunm c
NCNONIb30BaHNEM pecypcoB bubnnotek n cetm NHTepHeT,;

* 3anucbiBaTb, PUKCUPOBATb MHGOPMaUMIO 00 OKpyXatoLmnx
ABNIEHNAX C MOMOLLbIO MHCTpYyMeHTOB UKT;

* OCO3HAHHO M NPOU3BOJIBHO CTPOUTbL COOBLLEHNSA B YCTHOWN U
NMMCbMEHHON (hopMe;

* OCyLLecTBNATb BbIOOp Haubosiee 3¢pPpeKTMBHLIX crnocobos
peweHnsa 3aga4y B 3aBMCUMOCTU OT KOHKPETHbIX YCJI0BUW;

* CTPOUTb JIOTN4YeCKoe paccyXaeHue, BKJOYalollee
yCTaHOBJIEHME TMPUYNHHO-C/Ie0CTBEHHbIX CBA3EN;

* MOryT BbIATU Ha TeopeTu4YeCcKUn YpPOBEHb pelleHUa 3adau:
pewieHne no onpegesieHHoMy rJiaHy, BJlageHne OCHOBHbIMMU
npueMamMn  peleHnsd, OCO3HaHUA [OeATeNbHOCTU MO peLleHnto
3ajaun.

B chepe KOMMYHUMKATUBHbIX YHNBEPCaJIbHbIX Y4€OHbIX 4ENCTBUN
yYalmxcs:

* afeKBaAaTHO WUCNOJIb30BaTb KOMMYHUKATUBHbIE, MpeXxne BcCero -
pedyeBble, CpencTBa A1 peweHna pasiMyHbIX KOMMYHUKATUBHbIX
3ajau, CTPOUTb MOHOJ10rnyeckKoe coobuieHue, BlafeThb
ananorn4eckom (popmMom KOMMYHWUKaALWW, WUCMNOJIb3ys, B TOM 4ucne
cpencTtBa U MHCTpyYMeHTbl UKT n gncTtaHumMoHHOro obuieHuns;

* [OMyCKaTb BO3MOXHOCTb CYLIECTBOBaHUA Yy Jilogen pas3indHbIX
TOYEK 3peHuns, B TOM 4Yucse He coBnagalowmx ¢ ero cobCcTBeHHON, U
OpMEeHTUpPOBaATbLCA Ha MNoO3MUMKD MnapTHepa B  obweHun n
B3aMMO4ENCTBUN;

* YYNTbIBATb pPa3Hble MHEHUA U CTPEMUTLCA K KOoopAUHaLUW
pa3/IN4HbIX NO3UUMNA B COTPYOHUNYECTBE;

* oopMyNmMpoBaTb COBCTBEHHOE MHEHME N NO3UNLMIO;

e IOroBapuBaTbCA N NPUXOONTb K 0bLLeEMY pelleHno B COBMECTHOW
nesaTenNbHOCTWU, B TOM 4YUCsie B CUTyaunm CTONIKHOBEHNA NHTEPECOB;
Oby4YarLWmnncs nosayYnT BO3IMOXHOCTb Hay4YNTbCS:

* YYUTbIBATb N KOOPAWHUPOBATbL B COTPYAHUYECTBE OTJINYHbIE OT
cobCTBEHHOM NO3NUNN OAPYTrnUX NIOOEN;



* YYUTbIBATb Pa3Hble MHEHNSA N NHTepecCkbl 1 060CHOBLIBaTb
COBCTBEHHYIO MO3ULNIO; * MOHUMAaTb OTHOCUTESIBHOCTb MHEHUN U
NOAXOA0B K pelleHunto npobnemsl;

* apryMeHTMpoBaTb CBOIO MO3NLUIO U KOOPAUHUPOBATL e€e C
no3nynamMm napTHEpPOB B COTPYAHMYECTBE Npu BbipaboTke obuiero
pelleHns B COBMEeCTHOWN OeATesIbHOCTN;

* 33jaBaTb BOMPOCHLI, HeEOOXoAMMbIE ONA OpraHu3aunm
COOCTBEHHOW OeATesIbHOCTU N COTPYOAHMYECTBa C NapTHEPOM;



* OCYLLLECTBAATb B3aWMHbIA KOHTPOJIb U OKa3blBaTb B
COTPYAHNYECTBE HeobX0ANMYIO B3aMMOMOMOLLb.

NMpeamMeTHblIE:

- OPUEHTUPOBATLCSA B SAIBNIEHUSAX M 0O6bEeKTax OKPYXKaloLero mMmpa,
3HaTb FPaHULbl NX MPUMEHUMOCTMN;

- MOHUMATb onpeaeneHns PUusn4ecknx BEANYNUH U MOMHUTb
onpeaenstouwme popmysbl; - MOHUMATb KaKUM (PU3NYECKUM
ApUHUMNAM N 3aKoHaM MNOAYUHSAIOTCSA Te WU UHble 00bEeKThI U
SIBJIEHUS NPUPOabI;

- 3HAHMEe MOoAeNn NOUCKA peLleHnin ans 3aaad

no n3nKe; - 3HaTb TEOPETUYECKNE OCHOBBI

MaTEMATUKW.

- MpUMeYaTb MOAENN ABJIEHUIA N 06BEKTOB

OKpPY>KaloLLEero M1upa; - aHanm3mpoBaTb yCJloBue

3a4a4u;

- NnepedopMyIMPoBaTb N MOAENINPOBATh, 3aMEHATb MCXOAHYIO
3a4a4y APYron; - COCTaBNATb MJIaH peLleHuns;

- BbIIBUIaTb 1 MPOBEPAThL NpeaslaraemMble OS5 pelleHns runoTessbl;
- BNlafleTb OCHOBHbIMW YMCTBEHHbIMM ONepaunsiMn, COCTaBASIOLWLNMU
MOUNCK peLUeHns 3aaa4uu.

Copep>xaHue nporpamMMbl BHEYPOUHOM
AeATeNIbHOCTH

7 Knacc

BBepeHune. BBogHoe 3aHATMe. Llenn n 3agaydnm Kypca.
TexHuKa 6e3onacHOCTU. PONb 3KCNepuMeHTa B )KU3HU
yesnoBeka.
Teopus: WN3y4nTb OCHOBbLI Teopuwm norpewHocTen. [lorpelwHocTun
NPAMbIX N KOCBEHHbIX W3MEPEHUN, MaKCUMaJibHaA MOrpeLwHoOCTb
KOCBEHHbIX W3MEPEHNN, Yy4eT TMOorpewHoCTeNn UnU3MepeHun npwu
nocTpoeHnn rpadukos. [lpencTaBsieHne pe3ynbTaTOB U3MEPEHUN
B dpopme Tabnny n rpadmKos.

lpakTnka: OCHOBbI TeOopuUW TMOrpewHoOCTen TMPUMEHATbL TMpPw
BbIMOJIHEHUWN 3KCNEPUMEHTAalNIbHbIX 3ada4, npakTudeckux pabot. (c
McnoJsib30BaHMeM obopynoBaHua «To4yka pocTa»)
XapakTepunCcTuKa OCHOBHbLIX BUAOB AEATE/IbHOCTU:
MpuBOoONTbL NpUMepbl 0OBEKTOB N3yHeHUA PU3NKN (Prn3nyeckume
ABNEeHUA, nsndeckoe Teso, BeWwecTBo, husnyeckoe rnone).
HabnwgaTbe U aHannu3mnmpoBaTb mnsnHeckune aaeHuns (nkcnpoBaTb
N3MEHEHUS CBOWCTB O0OBEKTOB, CpaBHMBaATb WX U 0600WaTh).
[MO3HAKOMUTbLCA C 3KCMNepuMeHTaslbHbiIM MeTOLOM WucciiefoBaHUSA
npuponabl. Cbopka NpubopoB N KOHCTpYKUM. Ncnonb3oBaHue



N3MepuTesibHbIX Npubopos. BbinonHeHMe nabopaTOPHbIX U
npakTu4yeckmx pabot. AnarHoCTUKa U yCTpaHeHNEe HeEUCNPaBHOCTEN
Npnbopos. BeiICTpanmBaHue rmnoTes Ha OCHOBAHNN UMEIOLLINXCA
DaHHbIX.
MexaHuKa.

Teopusa: PaBHOMepHOe N HepaBHOMepHOe fOBUXeHue,
[(padnyeckoe npencTtaBiieHne OBUXKEHUA. PeweHne rpadpunyecknx

3aja4, pacyeT nNyTM W CpefHen CKOpoCTwn



HepaBHOMEPHOro nABMXeHusA. [loHATHMe wWHepuunm N UHEPTHOCTW.
LleHTpobexxHasa cuna. NpnMeHeHne JaHHbIX PU3NHECKUX MOHATUN B
XXU3HenesaTeNbHOCTU 4YenoBeKka. Cuna ynpyrocTtu, cuia TPpeHus.
lpakTuka: WccnepoBaHMe  3aBUCMMOCTM  CWbl  YMPYrocTy,
BO3HMKAOLWeEN B MPYXWUHe, OT CTeneHw pedopmMaunn Mpy>XUHbI.
OnpepeneHne KodppuuneHTa TpeHnsa Ha TpubomeTpe. (c
Mcnosnb3oBaHMeM obopynoBaHua «To4yKa pocTa»)
NccnepoBaHue 3aBUCUMOCTU CUJIbl TPEHUA OT CUJIbI
HOPMaJIbHOro faBneHunsd. XapakTepncTnka OCHOBHbIX BUOB
AesATe/IbHOCTU:
AHanuns Tabnuu, rpadpnkos, CXeM. Monck o0b6bACHeHUS
HabngaembiM cobbiTnam. OnpepeneHne CBOUCTB NpubopoB Mo
yepTtexaMm U1 MogenaM. AHanu3  BO3HMKawWKMX MpobnemMHbIX
cuTyauun. W3obpaxaTb cucteMy KoopauHaT, BbibupaTb Teno
OTCYETa U CBA3bIBAaTb €ro C CUCTEeMOM KoopauHaT. Mcnonb3oBaTb
CUCTEeMY KOOpAUHAT 418 U3yYeHUs MPAMOJIMHENHOrO OBUXKEHUS
Tena. Cbopka npubopoB ©N  KOHCTpPyKUun. WNcnonb3oBaHue

n3MepuTesibHbIX npubopoB. BbiNosHeHKe
nabopaTopHbIX U NPaKTUYeCKnNX paboT (c
Ucnosib30BaHueM obopyanoBaHus «Touyka pocTa»).

InarHocTunka n yCTpaHeHune HencnpaBHOCTEN Npnbdopos..
BbiCTpanBaHue rumnoTes Ha OCHOBAHUM UMEKWKUXCA  OaHHbIX.
KoHCTpynpoBaHne u MoaenuposaHue. BbinosHeHMe 3afaHunl Mo
ycoBepLUeHCTBOBaHUIO npubopos. Pa3paboTka HOBbLIX BapuaHTOB
onblToB. Pa3zpaboTka u npoBepka METOAUKWN 3SKCNepuMeHTaJIbHOW
paboTbl. PaboTa B Manbix rpynnax. AHanm3upylT, BbibupatloT wn
oboCHOBbLIBAlOT  CBOE pelleHue, nencrteusa. lpenctasneHne
pe3y/ibTaTOB MapHOMN, rPynnoBON AeATesIbHOCTU. Y4acTue B gunasore
B COOTBETCTBUMN C NMpaBunIaMn pey4eBoro nosegeHus.
'mppocTaTuka.
Teopusa: 3akoH Apxmmepna, 3akKoH [lackangd, rmgpocrtatmnyeckoe
nasneHune, coobuatoumecsa cocyabl, rmapaBamnyeckme
MaLUWUHBbI.
lpakTuka: 3aga4yv: BblTaKMBAOLWAA CWla B pPas/iMyHbIX CUCTEMAX;
npubopbl B 3aga4vax (coobuatomecs cocynpbl,
rmagpaBanydeckune MalUWHbI, pbl4ary,
610KMN). IKCNepuMeHTasibHblE 3a0aHUNS:
1)nsmepeHune cnnol Apxmmena, 2)uaMmepeHmne MOMeHTa CUbl,
ANEeNCTBYIOLWEro Ha pblyar, 3)usmMepeHue
paboTbl Cunabl yNpyrocTu npuv nogbeMe rpysa C MNOMOLLbIO
NOABMXHOIO WM HENOABUXXHOro 6s10Kka. (€ ucnosb3oBaHMEM
obopyaoBaHusa «Touka pocTa») XapakTepncTnka OCHOBHbIX BUOB
AesATe/IbHOCTU:
AHanuns Tabnnu, rpadnKkos, CXeM. Monck 0b6bACHeHUs
HabngaembiM cobbiTuaAM. CbOopka npubopoB U KOHCTPYKLUW.



Ncnonb3oBaHune N3MepUTEsNbHbIX npnbopos. BbinonHeHue
nabopaTopHbIX U NpakTu4yeckmx  paboT. [OunarHoCTmka W
yCTpaHeHue HeucnpaBHocTen npunbopoB. BbicTpamBaHme runoTtes
Ha OCHOBaHUW MMEKLWNXCA OAaHHbIX. KoHCTpynpoBaHne u
MoaennpoBaHme. PaboTa B ManblX
rpynnax. AHanusupytoT, BbibMpatloT n 0H6OCHOBLIBAOT CBOE
peweHne, pewncteud. [llpeacrtaeBneHne  pe3ysibTaTOB  MNapHOWN,
rpynnoBon peaTenbHOCTWU. [loarotoBka cooblieHun un [OoKNa[oB.
YyacTne B Amanore B COOTBETCTBMM C nMpaBulaMu peyeBoro
nosBeneHns.
CraTukKa.



Teopusa: bnok. Pobidar. PaBHOBecnme TBepabix Ten. Ycnosud
paBHOBecus. MoMeHT cunbl. lNMpaBnno MomMeHTOB. LleHTp TaxecTw.
NccneposaHue pa3INYHbIX MexaHUn4YeCcKunx cucTem.
KomMbuHMpoOBaHHbIE 3a4a4M, UCNOJIb3YS YC/IOBUS PaBHOBECUSA.
lNMpakTuka: N3rotoBneHne paboTtatoLien

cucTeMbl BNIOKOB. XapaKTepuUcTmka OCHOBHbIX

BUAOB AEATE/IbHOCTMU:

AHann3 Tabnuu, rpadukos, cxeM. lMonck obbACHeHMUSA
HabnwgaembiM cobbiTAM. OnpeneneHne cBomncTe Npubopos no
yepTexxaM 1 MopenaMm. AHasin3 BO3HUKaKOWKUX NPobseMHbIX
cuTyauun. HabnwogaTte AencTBre NpoCcTbiX MEXAaHN3MOB.
NO3HAaKOMUTBLCA C Punsn4eckon moaenbto «abcontoTHO TBEPAOE
Teno». PewaTb 3a4a4nm Ha npuMeHeHue ycnosus(npasunnia)
paBHoBecus pblyara. NpumeHaTb ycnosue (NpaBuio) paBHOBECUS
pbl4ara AOn8 obbACHEeHMA [EeNCTBUSA Pa3/INYHbIX UHCTPYMEHTOB,

NCNosib3yeMbIX B TexHuke n B 6bITy. COopka npubopos n
KOHCTPYKUWN. cnonb3oBaHMe n3MepuTesibHbIX Npnbopos.
BbinonHeHne nabopaTopHbIX U NPaKTUYEeCKUX paboT. AnarHoCTnKa u
yCTpaHeHune HeuncnpaBHocTen npunbopoB. BuicTpamBaHme runortes
Ha OCHOBAHUN UMELNXCA AaHHbIX. KOHCTpynpoBaHue u
MoAennpoBaHmne. BoinonHeHne 3agaHnUn Mo yCOBEPLUEHCTBOBAHMIO
npnbopos. PaspaboTka HOBbIX BapuaHTOB OMNbITOB. Pa3paboTka un
NpoBEepKa MeTOANKN IKCNePUMeHTabHON paboThl.
Pabota B Manblx rpynnax. AHanu3upyloT, BblbupawoT wn
060CHOBbLIBAlOT CBOE pelleHne, AencTBuS. NMpencTasneHne

pe3ynbTaToOB MapHOWN, rpynnoBou

neatenbHoCcTU. lMoarotoBka coobuwleHMW W OOKIano0B.
OcyLwiecTBasioT CaMOOLEHKY, B3aMMMOOLIEHKY  OEeSATeNIbHOCTW.
YyacTne B QOunanore B COOTBETCTBUWM C nMpaBulaMu pedvdeBoro
noseneHus.

8 knacc

Tennosble ABJIEHUA.

Tennosoe pacwunpeHue Ten. lpouecchl NnaB/eHNA U OTBepLeBaHUA,
ncrapeHna n KoHgeHcaumn. Tennonepenaya. Bna>xHoCTb BoO3AyXa Ha
pPa3HbIX KOHTUHEeHTax. [JJemMmoHcTpaunn: 1. HabniogeHne TasHUA
nbfa B Boge. 2. CKOPOCTU WCMapeHUs pasiNYyHbIX XXNOKOCTeNn. 3.
Tennosble gpuratenn bypyuiero.

JlabopaTopHbie paboTkl (C ncnonb3oBaHueMm odbopypoBaHMA
«To4yka pocTta»): 1. UI3MeHeHUa ONMHbI Tena npu HarpeBaHUn u
oxnaxkneHun. 2. OTanBKa napadpumHOBOro congaTtuka. 3.
HabniwogeHne 3a nnasseHvemM nbaa 4. OT 4ero 3aBUCUT
CKOPOCTb NUcnapeHusa xmnakoctmn? 5. HabnawogeHne Tens0NpPoBOAHOCTH



BOObl N BO3AyXa. XapakTepnCTnKa OCHOBHbIX BUAOB AEATE/IbHOCTU:
CaMoCTOATEsIbHO dhopmynmnpytoT No3HaBaTeJIbHYIO 3agauy.
YMmeloT C MOMOLLbIO  BOMPOCOB  O0ObiBaTb  HeOoCTaloLyto
NHGopMaLnIo. Ncnonb3oBaHune N3MepUTESIbHbIX npnbopos.
BbinonHeHune nabopaTopHbIX n NPaKTUNYECKNX paboT.
IunarHocTuka N  yCcTpaHeHune HencnpaBHOCTEN Nnpnbopos..
BbiCTpanBaHue rmnoTtes Ha  OCHOBAHUM UMEKLWNUXCA OaHHbIX.
KOHCTpynpoBaHme n MmoaennpoBaHme.

BbinonHeHMe  3adaHMi MO YCOBEPLIEHCTBOBaHUIO  npunbopos.
Pa3spaboTka HOBbIX BapuMaHTOB onbiToB. Pa3paboTka v npoBepka
MEeTOAUKN 3KCcnepmMmeHTanbHoW paboTbl. PaboTa B Manbix rpynnax.
AHann3npytoT, BblbupatoT u 0OOCHOBLIBAlOT CBOE pelleHue,
nencteua. lpepcrtasneHne pe3ynbTaToOB  MapHOW, TPYrrnoBOW
neatenbHOCTU. Y4yacTme B Amasiore B COOTBETCTBMM C MNpaBuiamMu
pe4yeBoro



noBeneHus.
dneKTpuyeckKkue
AABJIGHMAL.
Mukpomunp. Mopenn aToma, cywecTBoBaBlWKMe [0 Hadana XIX.
NcTopua OTKpbITUS N OEeUCTBUA  raJibBaHWYEeCKOro 3JIeMeHTa.
NcTopua cospaHua snekTpodopHonm MawwumHbl. OnblT  BosibTa.
INEeKTPUYECKNIN TOK B JIEKTPOJSIUTAX.

HemoHcTpaumm: (C ncnonb3oBaHMEeM obopyaoBaHUA
«To4yka pocTta») 1. Mogenn atomoB. 2. [anbBaHU4YeCckKne
3/1IeMeHTbI. 3. DNeKTpodopHONn
MalnHbl. 4. OnNbITbl BonbTa 1 NanbBaHMN.
JlabopaTopHble paboTtei: 1. Co3paHne rajsibBaHNYECKUX D/IEMEHTOB
N3 NOAPYYHHbIX CPEenCTB. 2. DNEeKTPUYECKUN TOK B XXULAKOCTSAX
CO3aHUNA «30J10TOr0 KJOYNKa». XapaKTepnucTtmka OCHOBHbIX BUAOB
nesaTenbHOCTU:
YnpasnsawT CcBOEewn Mo3HaBaTeIbHOW 7 y4yebHon
NesaTeNbHOCTbIO MOCPeACTBOM MOCTAHOBKU Lesien, niaaHupoBaHuUs,
KOHTPOJIS, KOpPpeKuun CBOUX [OEeNCTBUM W OLEHKU YCNewHOCTH
ycBoeHnsa. CpaBHMBAKOT crnocobd v pesynbTaT CBOUX LOENCTBUN C
obpasuom - JINCTOM COMPOBOXKAEHUA. ObHapy>xuBatoT
OTKNOHEeHUA. O6ayMbIBalOT MPUYUHBLI OTKJOHEHU. OCyLlecTBASOT
CaMOKOHTPOJIb U

B3aMMOKOHTPO/Ib. Ncnonb3oBaHMe N3MepuTesibHbIX
npmnbopos. BbinonHeHune nabopaTopHbIX n
npakTudeckmx paboT. AnarHoCTUKa U yCTpaHEeHUe HeUCnpaBHOCTEWN
npnbopos. BeicTpanBaHune rmnoTes Ha OCHOBaHWUU
NMEILLLNXCS OaHHbIX. KOHCTpynpoBaHMe n mogenmposaHume.
dNeKTPOMarHUTHbIE ABJIGHUA.
MarHunTHoenoszie B BeLllecTBe. MarHnTHas
aHOMaNus. MarHuTHble dypw.
Pa3HoBMOHOCTHU 3N1eKTPON3MepPUTENbHbIX npnbopos.

Pa3HOBUAOHOCTW 3N1eKTpoaBUraTesien.

HdemoHcTpaunm (€ ncnonb3oBaHMeM obopypoBaHMa «Touka
pocTa»): 1.
HarnagHoCTb noBefeHusa BewecTs B MarHUTHOM nose. 2.
[Mpe3seHTauum o
MarHUTHOM nosie 3eMJIn U O MAarHUTHbIX Bypsax. 3. [eMoHCTpauumsa
Pa3HOBUAHOCTEN IEKTPONU3IMEPUTESIbHbIX npnbopos..

4. HarnagoHocTb

pPa3HOBMOHOCTEWN dN1eKTpoaBuUraTesnen.
JlabopaTopHblie paboTbi: 1. WccnepoBaHue pa3fiMyHbIX
3NeKTponsmMepuTesibHbiX Nprubopos.
XapakTepuUcTnKa OCHOBHbIX BULOB AeSATE/IbHOCTU:
YnpasnsawoT cBoen rno3HaBaTesIbHON n y4yebHon
neaTesnbHOCTbIO NOCPenCTBOM MOCTAHOBKWU Lesien, MNJaHNPOBaHMUS,



KOHTPOJSA, KOppeKuun CBOUX OEeNCTBUA N OLEHKU YCMNEewHOCTU
ycBoeHuns. CpaBHMBaOT cnocob u pesynbTaT CBOUX AOENCTBUN C
obpa3uom - JINCTOM COMNPOBOXXOEHUA. O6Hapy>xuBatoT
OTKJNIOHeHUA. OO6ayMbIBalOT MPUYUHBI OTKJOHEHUN. OCYLLEeCTBASAIT
CaMOKOHTPOJ1b U

B3aMMOKOHTPOJIb.

onTnyeckue

fIBJZIEHMUA.

NCcTOYHUKN cBeTa: TenJioBble, JIIOMUHECLLEHTHbIE,
NCKYCCTBEHHbIE. W3rotoBneHne Kamepsbl - 06CKypa U nccnegosaHue
n3obpa>keHms C nomouwbo Mogenn. MHorokpaTHoe usobpakeHue
npeaomMeTa B HECKOJIbKUX MNOCKNX 3epkKaJsiax.
N3roToBUTbL NEPUCKONMMUC €ro mnoMoLWblo MNpoBecTn HabnwaeHus.
[MpakTn4eckoe WNCNoJsib30BaHMEe BOrHYTbIX 3epKaJjl. 3puTesibHble
NJIIO3UK, MopoXK4aeMble



npenomseHmemMm ceBeTa. Mupaxun. Pa3Butme BOJIOKOHHOW OMTUKMN.
Ncnonb3oBaHMe 3aKOHOB CBeTa B TEXHUKE.
HemoHcTpaunm (€ ncnonb3oBaHueM obopyaoBaHusA
«Toyka pocTa») 1. Pa3nmyHble NCTOYHUKKN CBETa. 2.
N306pakeHne npegmMmeTa B HECKOJIbKUX
NNOCKUX 3epkanax. 3. WN3o6bpaxeHme B BOrHyTbIX 3epkanax. 4.
Ncnonb3oBaHMe BOJIOKOHHOW OMNTUKWN. 5.
YcTponcTtBo poToanmnapaTos,
KMHOMPOEKTOPOB, KaJiengoCKOMOoB.
JlabopaTopHble paboThi: 1. WN3rotoBneHMe Kamepbl - 0BCKypa W
nccnenosaHue nsobpakeHns ¢ noMolbio Mogenun. 2. MNpakTudeckoe
npMMeHeHne TMJoCKUX 3epka. 3. [llpakKTuyeckoe WUCMNOJsb30BaHMe
BOrHYTbIX 3epkan. 4. M3rotoBneHme nepuckona u HabnwoaeHus c
MOMOLLbIO MOZesNn.
XapakTepUCcTnKa OCHOBHbIX BULOB A4eSATE/IbHOCTU:
YnpasnawT cBoen rno3HaBaTesIbHON n y4yebHom
NesaTeNbHOCTbIO MOCpPenCcTBOM MOCTAHOBKU Uesien, MjaHMPOBaHUA,
KOHTPONISl, KOPpPeKuun CBOUX OENCTBUM WN OLEHKU YCNEeWwHOCTU
yCcBOoeHusd. BbigensaioT n  GQOpMyMPYOT MO3HaBaTesIbHYIO LUesb.
BoioensooT KOJIN4eCTBEHHbIe XapaKTepUCTuKun 06bEeKTOB,
3afaHHble C/I0BaMMW. MpHUMAlOT MO3HaBaTENIbHYIO LUeSlb WU
COXPaAHAIT ee Npu BbIMNOJIHEHUN
y4yebHbix gencteuin. OCO3HAOT CBOM AeNCTBUA. IMEloT HaBblKU
KOHCTPYKTUBHOI0 obueHns B Manabix rpynnax.
Yenosek u npupopaa
ABTOMaTMKa B  Hawen XWU3HWU. [lpuMmepbl  MCMNOJIb30BaHUS
aBTOMAaTU4YECKMX YCTPOWCTB B HaykKe, Ha TnMpom3BoaACTBE N B
ObITY. CpencTsa CBA3N. Panovo n TenesungeHue.
AnbTepHaTUBHbIE WUCTOYHUKW 3SHeprun. Buabl 3N1eKTPOCTaHUMUN.
Heob6x0AMMOCTb 3KOHOMUN MPUPOLHbBIX PECYPCOB U MUCMOJIb30BaHMUA,
HOBbIX 3JKOJIOrMUYHbLIX W 6e3onacHbIX TexHosorunm. Hayka wu
be3onacHOCTL Ntogen.
HdemMoHcTpauyun: 1. poToMaTepmanbl U Cnangbl No Teme.
JlabopaTopHbie paboThi: 1. N3y4eHne oencTeunin cpeacTs CBA3U, pagno
N TeneBnaeHna. XapakTepuctmka OCHOBHbIX BUAOB AEeATE/IbHOCTU:
CamMocToAaATeNbHO (POPMYJIMPYIOT MO3HAaBATe/IbHYIO 3afadvy. YMeloT
(nnn pa3BMBalOT) CNOCOOHOCTL C MOMOLLLIO BONPOCOB A06bIBaTb
HeLOoCTaloLWyo NHpopMaLuio.

9 Knacc

KuHeMmaTtu

Ka

Cnocobbl onncaHua MexaHn4eckoro nOBuXeHus. Cuctema oTcyeTa.
MpsamMosnnHenHoe OBU>XXeHune. MpsMonnHenHoe paBHOMepHoe

NBUXXEHNE No NJIOCKOCTU. [epemMelleHne U CKOPoCTb  Mpwu



pPaBHOMEPHOM NPAMOJINHENHOM OBU>XXEHUN
Mo  MJIOCKOCTMW. OTHOCUTENbHOCTb OBVXXeHUS.
CnoxeHne  agBmXeHWn. [lpuHUKMN  HE3aBUCUMOCTU OBUXEHUN.
KpuBonnHenHoe pasumxeHue. [OBuxeHue Tena, 6poweHHOro noa
YyrJ1IOM K TOpPU30OHTY. PaBHOMepHOe [AOBUMXXEHME TMNO OKPYXXHOCTW.
Yrnosasa ckopocTb. lNepunon v 4yactoTa BpaweHnsa. CKoOpoCTb
N YCKOpPEeHue npu paBHOMEPHOM OBMXXEHUN MO OKPYXXHOCTW.
JlabopaTopHble paboThkl (€ nCNonb30BaHMEeM obopynoBaHusA
«To4yka pocTa»): I3yyeHne asmxxeHna ceBoboaHO NagatoLlero
Tena.
N3y4eHne OBMXKEHUSA MO OKPYXXHOCTN.



lpuMepHbIe TEMbI MPOEKTHbLIX N UCC/1eA0BaTE/IbCKUX paboT:
OnpepesieHne CKOPOCTU PaBHOMEPHOro AOBUXXEHUA TMpw
NCMNONIb30BaHNN TpeHaXkepa «berosas 4OPOXKKa».
NcTopuyeckaa pekKoHCTpyKuua onbliToB [anuvnea no
onpeneneHnto yckopeHusa ceobogHOro nageHus Ten.
MpnHUMNbl paboTel NPUOOPOB A4/19 N3MEPEHNUA CKOPOCTEWN
N yckopeHun. NpumeHeHne ceoboAHOro NageHnsa ong
N3MepeHnda peakumnm 4enoseka. PacyeT TpaekTopumn
OBU>XXEeHNs nepcoHa>ken pacckasos P.Pacna.
XapakTepucTukKa OCHOBHbLIX BUAOB LAEATE/IbHOCTU: YTEHUe Wu
obcyxaeHne TekCTa CTaTelW WHTEPHEeT-CanToB, 0bcy>XaeHune
OOKNaLoB M Mpe3eHTauuwW, COoCTaBieHMe W pelleHune 3ajau,
obcyxxaoeHne cnocobos peweHusa (mnogrotoska Kk O3 no pusunke).
IOAvuHaMuKa
WHepunanbHble cucteMbl oTcdeTa. Cumna. 3akoHbl HbOTOHa.
B>XeHne Tena non OENCTBMEM HECKOJIbKUX cun.  [ABuXXeHue
CUCTeMbl CBfA3aHHbLIX Tesn. [MHaMuKa paBHOMEPHOro AOBUXKeHUS
MaTepunasibHONM TOYKM 1O OKPYXHOCTWU. Knaccel cun. 3aKoH
BCEMUPHOro TAroteHusa. [BuxeHnme nsaHeT. WCKyCcCTBEHHble
CNYTHUKMN.
CosiHeYyHasa cuctemMa. Nctopusa pasButua npencrtaB/eHUn o
BceneHHon. CTpoeHne n aposoumns BceneHHon.
JlabopaTopHbie paboThkl (C nCnonb3oBaHUeM obopyaoBaHusA
«Toyka pocTa»): IamepeHne MaccCbl Tena C WUCMOJib30BaHWEM
BEKTOPHOr0 pPa3loXXeHUs Cuibl.
N3y4yeHne KUHEeMaTUKu “ OUWHAMUKWN PaABHOYCKOPEHHOrO
OBKeHNsa (Ha npuMmepe mawnHbl ATByna). U3ydeHne TpeHus
CKOJIb)XXEHUA.
lpuMepHbie TeMbI MPOEKTHbLIX N UCC/1ef0BaTE/IbCKUX paboT:
NcTopunyeckaa peKoHCTpyKuua onblToB KysoHa M AMOHTOHa no
ornpeneneHnio BeJIMYNHbI CUNbl TPEHUSA CKOJIb)XeHUS. lNepBble
NCKYCCTBEHHbIE CMYTHUKN 3eMN.
Kak OoT/IM4alTCsa MexaHn4Yeckue npoueccbl Ha 3emne oT
MeXaHu4Yeckux npoueccos B kocMoce? Tena CosIHEYHOW CUCTEMBI.
OTKpPbLITUA Ha KOHYMKe rnepa.
XapakKTepuUcTnka OCHOBHbIX BUAOB AEATE/IbHOCTU: YTEHNE WU
obcyxaeHne TekCTa cTaTen WHTEPHeT-CanToB, 0bcyXXaeHune
OOK/lafoB N MNpe3eHTauun, CoCTaBJIEHNE W pelleHue 3ajad,
obcyxneHune cnocobos pewieHna (nogrotoeka kK O3 no dusunke).
NMMnynbc. 3aKOH COXPaHEeHUA uMnysbca
NWMnynbc. W3MeHeHMe wnMmnysbCa MaTepuasibHOM TOYKMW.
Cunctema Tes. 3aKOH COXpPaHeHusa uMmnynbca.
lpuMepHbIe TEMbI MPOEKTHbLIX M MCC/Ie40BaTE/IbCKUX paboT:
PeakTnBHoe pnOBM>XXeHue B npupope. PaccneposaHune [LOTI €
MOMOLLbIO 3aKOHa COXPaHeHUs nMnysbca.



XapakTepucTnka OCHOBHbIX BUAOB AEATEJ/IbHOCTU: YTeHue W
obcyXaeHne TekCTa CTaTel WHTEPHeT-CanToB, obcy>XaeHune
NOKNaoB M Mpe3eHTauun, COCTaB/ieHWEe W pelleHune 3aaau,
obcyxneHune cnocobos pewieHna (nogrotoeka Kk O3 no dusnke).
CtaTuka

PaBHOBecne Tena. MoMeHT cunbl. YCNOBUA paBHOBeCUA TBepAoro
Tena. lpocTble MeEXaHU3MBbI.
JlabopaTopHbie paboTkl (C nCnonb3oBaHueM obopyaoBaHusA

«To4yka pocTa»): OnpeneneHne LLEeHTPOB MAacC Pa3/INYHbIX TeN
(Tpwn cnocoba).



lpuMepHbIe TEMbI MPOEKTHbLIX N UCC/1eA0BaTE/IbCKUX paboT:
[MpMeHeHne MPOCTbIX MEXAHU3MOB B CTPOUTENbCTBE: OT 3eMJISHKN
no Hebockpeba. UccnepoBaHme KOHCTPYKL MM Beslocuneaa.
XapaKTepucTtuka OCHOBHbIX BULAOB AEATEJ/IbHOCTU: YTeHue U
obcyxaeHne TekCTa CTaTeNW WHTEPHeT-CanToB, 0bcyXxaeHune
OOKNa[doB M Mpe3eHTauun, CoCTaB/lIeHMe W pelueHune 3agav,
obcyxxaeHne cnocobos peweHus (mnogrotoska Kk OI'2 no pusunke).
MexaHun4yeckue KosiebaHuA U BOJIHbI
MexaHn4yeckme  kKonebaHus. NMpeobpa3oBaHne  SHepPrun npw
MexaHu4yecknx KonebaHmsax. MaTeMaTU4eCKUN U MPY>XXUHHbLIN
MaaTHUKK. CBoboaHbIe, 3aTyXxakwme U BblIHY)XXAEHHble KonebaHus.
Pe3oHaHC. MexaHMn4Yeckune BOJIHbI. [l/InHA N CKOPOCTb BOJIHbI. 3BYK.

JlabopaTopHbie paboThl (€ nCNONb30BaHMEeM obopynoBaHUusA
«Toyka pocTa»): I3yyeHue konebaHUm HUTAHOrO MassTHUKA.
lpumMepHbIe TEMbI MPOEKTHbLIX U NCC/Ie40BaTE/IbCKUX paboT:
CTpYHHble My3blKaJlbHble WHCTPYMeHTbl. KonebaTesibHble CUCTEMbI
B rnpupoae un TeXHUKe.
XapaKTepucTtuka OCHOBHbIX BUAOB AEATE/bHOCTN: HYTEHUEe 1"
obcyXxaeHne TeKCTa CTaTen UHTepHeT-canToB, obcyxaeHune
OOKNa[LoB M Mpe3eHTauun, CoCTaBlIeHMe W pelleHune 3ajav,
obcyxneHune cnocoboB pewieHna (nogrotoeka K O3 no dusnke).
NIeKTPOMAarHUTHble KoJieDaHUsA U BOJIHbI
[NepeMeHHbIN 3neKTpudecknn Tok. KonebaTenbHbi KOHTYP.
BbiHYy)XaeHHble U1 cBoboaHble DM KonebaHmnsa. M BOSIHbI U UX
CBOWCTBA.
lpumMepHbIe TEMbI MPOEKTHbLIX U NCC/Ie40BaTE/IbCKUX paboT:
MpuHUMNbl paguvocBa3n WM TenesumpoeHusa. BamaHue >SM
N3TYYEHUN Ha >KMBble OpraHu3Mbl. U3roToBneHmne yCTaHOBKU O
AEeMOHCTpauum onbiToB No M. IneKTpoMarHUTHOE U3Ny4YeHune
CBY-ne4un. UcTtopmnyeckasa pPeKOHCTPYKUMA onbiTOB AMMepa.
XapaKTepuUcTnka OCHOBHbIX BUAOB AEATE/IbHOCTU: YTeHue u
obcyxaeHne TekCTa cTaTen WHTEpPHeT-CanToB, obcyXxaeHune
OOKNa[LoB M Mpe3eHTauun, coCTaB/ieHMe W pelleHune 3ajav,
obcyxneHune cnocoboB peweHnsa (mnogrotoska K O3 no pusunke).
OnTuKa
NcTo4yHnKM ceeTa. [lencTtBmnsa ceBeTa. 3aKoH NPSAMOJIMHENHOI O
pacnpocTpaHeHNs cBeTa. 3aKOH OTpa)keHus ceeTa. locTpoeHne
n3obpa>keHni B NJIOCKOM 3epKane.
3aKOH MpesioMNIeHNnsa CBeTa Ha MJIOCKOW rpaHuue ABYX OOHOPOOHbIX
npo3paYvHbIX cpen. lNpenomneHune cBeTa B nNpusme. [ucnepcus
CBeTa. fBneHMe MNOJIHOrO0 BHYTPEeHHero oTpakeHus. JInH3bl. TOHKKe
JINH3bI. [locTpoeHne n3obpakeHnin, co3gaBaeMblX TOHKUMU JINH3AMMN.
[(na3 n 3peHne. OnTuyeckue npmnbopsl.

JlabopaTopHble paboThkl (C ncnonb30oBaHUEeM obopypoBaHUuA
«To4YKa pocTa»): DKCrnepnMeHTaJ/ibHasa NpoBepKa 3akoHa



OTpa>keHus ceeTa.

N3mepeHne nokasaTena npenomsieHnsa Boabl.
N3mepeHne hoKyCHOro pacctosHmns cobupatouwien
NVH3bI. [IpUMEpPHbIE TEMbI MPOEKTHbIX U
nccegoBartesibCkux pabot: Nctopunsa
nccnenoBaHUsA CBETOBbLIX SABJIEHUMN.
NcTopuyeckas peKoOHCTPYKLUSA

Teneckona Nanunnes. UsrotosneHune
Kasniengockona.



XapakKTepucTnka OCHOBHbIX BUAOB AEATE/IbHOCTU: YTEHNEe WY

obcyxaeHne TekCTa cTaTen WHTEpPHeT-CanToB, obcyXxaeHune

OOK/MlafoB M Mpe3eHTauun, cocTaBjlieHMe U1 pelleHue 3ajad,

obcyxneHune cnocoboB pewieHna (mnogrotoska K O3 no pusunke).

dusukKa atoMa U aTOMHOro aapa

CTpoeHue aToma. lNornouieHre n NCnyckaHne ceeta aToOMaMMu.

OnTudeckume cnekTpbl. OnbiTbl Pe3epcopna. [llnaHeTapHaa MoAesb

aToma. CTpoeHue aTOMHOro g4pa. 3apafoBoe M MacCcoBOe 4ucia.

fAoepHble CUsbl. DHEPrma CBA3M aTOMHbIX A4ep. 3aKoH

pagnoakTUBHOIro pacnaga. Anba- n beta-pacnagbl. lNpasuna

cMelleHunda. doepHble peakuun. leneHne n cnHTes agep. doepHasa

SHepreTuka. NcTouyHnku sHeprum ConHua n 3sesn. Perncrpaumns

A0EPHbIX U3NYy4YeHUNn. BamsaHue pagnoaKTUBHbLIX U3JTyHEeHUW Ha

XXNBble OpraHn3Mbl. [lo3nmeTpus. IKosormyeckme rnpobdbiemsl

A0EepPHON 3HepreTukn. lNpumMepHble TeMbI MPOEKTHbLIX U

nccaenoBaTesibCKux pabor:

NcTopua nsyvyeHmnsa atoma.

N3mepeHne KI[ conHe4yHOM

baTapew.

HeBnaonmMbie n3nyv4eHnsa B CNeKTpe HarpeTbixX Tesl.

XapakTepucTuka OCHOBHbIX BUAOB LAEATE/IbHOCTU: YTEHUe W«

obcyxaoeHne TeKCTa CTaTen WHTEepHeT-canToB, obcyxaeHune

OOKNa[LoB M Mpe3eHTauun, COoCTaBieHMe W pelueHune 3ajav,

obcyxxaeHne cnocobos peweHus (mogrotoska Kk O3 no pusunke).

dopmMbl OpraHMsauum odpasoBaTesibHOro npouecca:

- rpynnosas;

NHOWBMAOYaJbH

ad; -

(PpoHTasIbHaA.

Bepyuwiue TexXHOJIOrMu:

Ncnonb3yloTca 3/71eMeHTbl  Ciegylwmx TEeXHOJIONnn: MNpoeKTHas,

npobnemMHoro obyyeHus, NMHPOPMaLMOHHO-

KOMMYHUKaLMOHHaA, KPUTNYECKOro
MblLWNeHUs, npobnemMHoOro ananora, nrposas.

OcHOBHble MeTOoAbl paboThbl Ha ypoKe:

Beoywummm metogamum obydeHnsa ABAAOTCA: YaCTUYHO-MOUCKOBOWN,
MeTo MaTeMaTU4yeCKoro MmoaesimpoBaHus,

aKCMomMaTn4yeckmnm meTtoga.

dOopMbl KOHTpPONA:

Tak Kak 3TOT KypC ABNSeTCA OOMOJIHUTEsNIbHbIM, TO OTMeTKa B 6annax

He CTaBUTCA. YH4alWlMNCa YYNTCA oueHmBaTb cebsa u gpyrux cam, 4To

NO3BOJIAET pa3BMBaTb YMEHUsS caMOaHasin3a nu cnocobcTeyeT

Pa3BUTUIO CaMOCTOATEJIbHOCTU, KaK CBOMNCTBY JINYHOCTMN y4allerocs.

BbigsBNneHne npoMeXyTOo4YHbIX W KOHEeYHbIX pe3ysbTaToB

yHalKMXCa NPONCXOOUT Yepes NPaKTUYeCKyo 4eATeNIbHOCTb;



3a4eTHble paboThbl:

* TeMaTu4eckas noabopka 3agay pPa3IM4HOro YPOBHSA CJIIOXKHOCTU C
npeacTtaB/JeHNEM pa3HbIX METOLOB peleHus B BUOE TEKCTOBOro
AOKYMEHTa, npe3seHTauuu, di3w-aHUMaLum, BUAEeoposiuka nin
web - cTpaHuUUbI (CanTa)

* BbICTaBKa NPOEKTOB, Npe3eHTauun,

* [OEeMOHCTpauusa 3KCrnepuMeHTa, KayeCTBEHHOW 3aja4n ¢
Ka4yeCTBEHHbIM (YCTHbIM WM B BULE TMPUIOXKEHUSA, B TOM 4uUcne,
npeseHTaymen) onucaHnem rnpouecca Ha 3aHATUKM, decTuBane
3KCMNEPUMEHTOB; (DU3NYECKME ONMMNnaabl.



KaneHpapHo-TeMaTuiyeckoe nJjaHupoBaHue 7 Knacc

Ha3BaH TeMa ypoka Kon| OcHOBHbIe Ucnonb3o
ne nye Ba Hue
pasgen C BUAbl AEeATeNIbHOCTU Ha | oOopyaoB
a TBO | ypoke aH usa
yac LeHTpa
OB ecTecTBeH
HO
Hay4YHOMU U
TexHoJsor
MY eCKoM
Hanpasne
HH OCTeWn
BeoaHoe 3aHATMe. | 1 MpuBoOAnTb  NpuUMepsl KoMmnbloTe
Llenn u 3aga4yn Kypca. obbekTOB N3y4YeHus | pH oe
BBemneH TexHuKa pusnkn  (pusnyeckne o6opynoBa
ue (14) | 6e3onacHOCTMW. ABJIEHUA, usndeckoe | ;o
Ponb | Cuctema egunHunu, 1 Teno, BELLECTBO, M omnbioTe
3Kcnep | NoHATUE O NMPAMbIX n (pu3neckoe nosne). pH oe
HabnogaTtb 7]
MM eHTa KOCBEHHbIX aHaNN3MpPOoBaTh obopynosa
B Nn3MepeHnax q:)m3|/|l.|eCK|/|e HNn e
XXU3HU | PU3nNYeckunin 1 aBJI€HUS (pukcnposaTb Obopyno
yeJsioBe | SKCNepPUMEHT. Buabl N3MeHeHuns CBOWCTB| B aHue
Ka (3u4) 06beKTOB, CpaBHUBaTbL | AN
hU3NYECKOro nx u obobuaTb). | gemMoHCT
3KCMeprMeHTa. MosHakoMnTbCA C| pauwni
norpeLIJHOCTb SKCNnepmnMmeHTaJIbHbIM
MeToa0M nccnenoBaHns
npupoabl (BOCANPON3BOAUTD,
M3MEepeHus. Buabl (i)FI)/IKFzVIHDOBigTb pI/I3MeHD|eHI/IFI
NabopaTopHas pabota |1 CBOMCTE obbekTa, Obopyn
«A3mepeHne aHaM3npoBaTh. Cbopka | OB aHue
npmMbopoB U KOHCTpyKuwui. | AJA
obbeMa TBepLOro Ncnonb3oBaHue nabopaTop
Tena». lNpaBuna N3MepuUTesIbHbIX Hbl X
ochopmMmeHuns npnbopos.. BbinosHeHne paboT
nabopaTopHon paboThbl. nabopaTopHbIXU _ y
MexaH | PaBHoMepHoOe ni1 AHann3 Tabnny, Obopyn
MK a HepaBHOMepHoOe rpaukKoB, CXeM. OB aHue
(84) ONBVXKEHUS. Mounck obbsACHeHus ans
pagmyeckoe 1 |HabnwopaembiM nabopatop
npencraBaeHmne cobbiTnam. OnpepeneHne | Hol
PeweHne 1 cBouncTB npubopos Mo | x paboT u
HepTexam 1 yyeHunyecK
rpauyeckunx 3agad, MoZensAM. VX OMbITOB
pacyeT NyTn u AHanNn3 BO3HMKAOLWLNX
cpenHen npobneMHbIx  cuTyaunin, | (Ha base
NMoHATMEe WHepuun wu| 1  MN306paxkaTb cuctemy | KOMNJIEKTO
WHEPTHOCTM. KoopAuHaT,BblOUpaTh B onsa Or2)
LleHTpobe)xHasa cuna.. Teso OTCYE€Ta U




Cnna ynpyrocTwm, NPSMOJIMHENHOI O O6opyn
cuna TpeHums OBWXKEHNS Tena. OB aHue
JlabopaTopHasa paboTa Cbopka ans
«NccnepoBaHne NpnbopoB N KOHCTPYKLUNK. | nabopaTop
3aBUCMMOCTW CUJIbI Ncnonb3oBaHune Hbl X
N3MEPUTENbHbIX paboT
ynpyrocTu, npnbopoB. BeinonHeHne "
BO3HMKalOLLEN B nabopaTopHbIX U
NDY>XUHe, OT NpaKTUYeCcKmX yHeHnqeck
JlabopaTopHas paboT. AnarHocTuka n | WX OnbITOB
paboTa ycTpaHeHune (Ha
«OnpepeneHune HencrnpaBHOCTEN base
KoadhpumumeHTa npnbopoB. BeiCTpanBaHUe | yomnnekT
NlabopaTopHas paboTa rmnoTtes Ha OCHOBaHWM Obopyn
«NccnepoBaHne MMELWNXCA AaHHbIX. OB aHue
3aBUCMMOCTW CUJIbI KoHCTpynpoBaHue u nns
TPEHNS OT CUbI MoLenmpoBaHue. nabopaTtop
HOPMaNlbHOIr o BbinosiHeHMe 3a4aHuii H bIX
OABIEHNSA». MO YCOBEPLUEHCTBOBAHUIO | paboT u
npunbopos.. Pa3paboTka y4YeHMn4eckK
HOBbIX BapMaHTOB NX OMNbITOB
onbiTOB. Pa3paboTka u
npoBepkKa MeTOoOUNKN
SKCNepMeHTasIbHOM
paboTbl. Pabota B
ManbIX  rpynnax.
Ha/IU3UDVIOT.
Mwppoc | [M1oTHOCTL. 3adava AHanu3 Tabnuu, rpacukos, | Obopynosa
Ta TUKa Laps cxeM. Nounck obbsAcHeHns HWN e ons
(124) PeweHune 3ajaad HabntogaeMblM COObITUAM. O0EeMOHCTpa
MOBbILLUEHHOW OnpepeneHne CBONCTB LN
CNNOXXKHOCTWU Ha NpnbopoB Mo YepTexxaMm U
pacyeT Moaenam. AHanm3
PewweHne 3afa4 BO3HUKaloWMx Npobnemubix | O0opyAosa
MOBbILLEHHOW cuTyauuit. C6opka HU e ans
[aBneHne XuUakocTtm u NPUBOPOB 1 KOHCTPYKLMIA. AEeMOHCTpa
rasa. 3aKoH Wcnonb3oBaHue uunn
Nackans N3MEPUTENbHbIX I'Ipl/|60pOB.
)(Elgggmaa'r*?)mﬁae:ﬂ 26073 BbinonHeHne nabopaTopHbIX 060
<<M3F(?TOBJ$€HVI€p M NPAKTMHECKNX PAOOT. 0B apH>l//ID|6
JuarHocTuka n yctpaHeHue
HencnpaBHOCTEN NpMbOpPOB. An:
JlabopaTopHas paboTa B nabopaTopH
«M3roToBneHne bICTPpanBaHMNE r’MroTe3 Ha bIX pa60T n
OCHOBaAaHUN NMeKLWUNXCA yYeHUYecku
3akoH Mackans. AaHHbIX. KOHCTPYUpoBaHne | onqpirop
[laBneHue B n mogenmposaHue. PaboTa B (Ha Haze
XKUOKOCTAX U rasax. MaJibIX Fpynnax. KOMIMJIEKTOB
FMapaBandeckmne AHanM3upyoT, BbIBUPAT U |nng O3
BuiTankusaloLas cmna. 060CHOBbLIBAIOT CBOE O6opyno
3akoH ApxumMeaa. pelleHve, NencTems. B aHue




COOTBETCTBUM C O0EeMOHC
npaBuIaMn pe4yeBoro TP auunn
JlabopaTopHas paboTa noBefeHus. Obopya
«BblaCcHeHue OB aHue
ans
yCNOBUSA NnaBaHns nabopatop
TEn»., H bIX
paboT un
Bnok 3amay Ha Obopyno
3aKOH [lackans, B aHue
3aKOH Apxumeaa. ans
Bbnok 3apmad Ha DEMOHCT
3akKoH [Mackans, p auunmn
3aKOH Apxmumepga.

Ctatuk | bnok. Pbivar. AHanus Tabnuy, rpacukos, | Obopynosa
a cxeM. Monck ob6bsCHeHNS HU e Ons
(10y) | PaBHOBecue HabntooaemMbIiM COBbITUSAM. [eMOHCTpa

TBEpObIX OnpeneneHne CBONCTB unm
Ten. npnbopoB Mo YepTexam u
LeHTp Monenam. AHanums O6opynoBa
BO3HUKAIOLMX NPOBIEMHBIX | |1 o nns
TAXKECTW. cntyaunn. Habnionatey OEeMOHCTpa
LeNcTBME NPOCTbIX 5
KomMbuHnpoBaHHbIE MEXaHU3MOB. L
3afa"u, ncnosnbsyn MO3HaKOMUTLCS C
hunsnyeckom monenbto
KoMBbunHnpoBaHHbIe «abconoTHO TBEpPAOE
3ada4yun, ncnoJsiblys Teno». PewaTb 3af4a4u Ha
npMMeHeHne
NlabopaTopHas paboTa ycnosus(npasusia) Obopyn
«M3roToBneHne paBHOBECUA pblHara. OB aHue
paboTatLeil cncTemsl [MpumeHsTL yciosue ans
(npaBwnno) paBHoBecCKUs 6
pbl4ara ans o6bsACHeHUS niabopatop
610K0B». OhopmMneHne NeACTBIS Pa3INYHbIX Hbl X
PaboTta Han NHCTPYMEHTOB, paboT u
NPOEKTOM NCNoJib3yeMblX B TeXHUKe 1 | YHEeHN4eCK
«bnokn». B 6bITy. C6opKa npubopos 1 | NX OMbITOB
NabopaTopHasa paboTa KOHCTPYKLWIA. (Ha 6a3e
«M3roToBneHmne Wcnonb3oBaHue KOMIMJIEKTO
JlabopaTopHasa paboTa n3MepuTesibHbIX Obopyn
«N13rotToBneHme I'IpV|60p08. BbinosHeHne OB aHue
paboTaloLen cucTemsl NabopaTopHbIX U ans
6710KOB> . npakTnyecknx paboT. na6opaTop
IOnarHocTtmnka un
yCTpaHeHune Hbl X
HeuncnpaBHOCTEN paboT
OdopmneHne paboTbl. Npr6opoB. BbICTpanBaHme KomnbioTe
runoTes Ha OCHOBaHUN pH o€
3alnTa NPOEKTOB. NMEILMXCS AaHHbIX. obopynoBsa
KoHCTpynpoBaHue HW e

N MoaenmpoBaHme.
BbinosiHeHWe 3adaHnn No




neatenbHocTuW. MNoaroToBKa
coobLeHnn n 0oKNagoB.
OcywecTBnaoT
CaMOOLEHKY, B3aMMOOLLEHKY
nesaTenbHoCTU. YyacTtume B
Onasiore B COOTBETCTBUUN C

KaneHpapHo-TeMaTu4yeckoe NnjiaHMpoBaHue 8 Knacc

Ha3BaH TeMa ypoka Kon| OcHOBHbIE NUcnonb3oB
ne nye aH ue
pasaen C BUAbl AEeATeNIbHOCTU Ha | obopyaoBa
a TBO | ypoOKe HU A
yac LeHTpa
OB €CTeCTBEeHH
OH ay4YHOM
]
TEexXHOoJIorm
yec Kou
HanpaBseH
BeoaHoe 3aHaTMe. | 1 CamocToaTesibHO Obopynos
Tennos | Lenn wn 3apaym Kypca. dpopmMynupytoT a Hune
ble TexHuKa NO3HaBaTeJsIbHYIO
aBIEHM 6e3onacHoCTM. ans
Pa3sHoobpa3une 1 3a4avy. YmetoT c| Obopynos
A NOMOLLIbIO BOMPOCOB| a Hue
TennoBbIX ABJIEHUN. nobbiBaTb
HeaoOoCTaloLLYo ans
JlabopaTopHasa pabota |1 NHopMaLMIO. Obopyno
«I3mMeHeHna OnnHebl Vcnonb3oBaHue Ba Hue
Tena Npu HarpeBaHun n N3MepUTENbHbIX ans
OXJTaXXOEHUN». npnbopos. nabopaTopH
biIX paboT wu
BbinosiHeHMe y4yeHn4yeckm
Tennonepenadya 1 NnabopaTopHbIX 1 Obopynos
HabnioneHne npakTU4ecknx pabor. a Hue
TEernJ1onposoaHOCTN InarHoCcTunka n
BOObl 1 BO34YyXa. yCTpaHeHue a4
HencrnpaBHOCTEN AEMOHCTP
NabopaTopHas 1 npnbopos. Obopyno
paboTa «M3mepeHune BbicTpanBaHue Ba Hue
yZenbHou rmnoTes Ans
TENJI0EMKOCTU Ha nabopaTopH
MnaBneHne n 1 OCHOBaHUW biX paboT u
oTBepAeBaHMe. NMELWNXCS NaHHbIX. | YHeHNYEeCKM
JlabopaTopHas KOHCTpyMpoBaHue X OMNbITOB
N MoOenmpoBaHme. (Ha base
paboTa «OTNAMBKa BbiNosIHEHWE 3a4aHWUA Mo/ KOMMJIEKTOB
JlabopaTopHasa paboTta |1 yCOBEPLUEHCTBOBaHMIO Ob6opyno
<<H86)'I}O,D,eHVIe npm60pOB. Ba HUe
PaknafhnTka HORRKIX 415




nbaa» noBeneHuns. nabopaTtopH
biIX paboT wu
yY4eHNYeCKu
X OMbITOB
PeweHne O6opynoBaH
ne ans
oNMMNuaaHbIX 3a4a4 AeMOoHCTpaL
Ha YypaBHeHue nn
PeweHne ObopypnosaH
ne ans
oNMMNuaaHbIX 3aga4 AeMOoHCTpaL
Ha pacyéeT nin
JNlabopaTopus
KpucTananorpa
NcnapeHne v ObopypnosaH
KOHOEHCaLums. ne ans
AeMOoHCTpaL
CocTas O6opynoBaH
aTMOC(i)epbl, ne gnsa
HabnogeHue LeMOHCTpaL
nepexona ia
Bna>xHOCTb BO34yXa Ob6opynoBaH
Ha pa3HbIX ne ons
KOHTUHEHTaXx AeMoHCTpaL
2nekTp | Mukpomump. Mogenun YnpasnsawT Obopynos
ny aToMa, a Hue
eckme | CYLleCcTBOBaBLUME A0 CBOEW No3HaBaTEIbHOW
aBneny |-Havana Xix n  ydebHon ans
NcTopusa OTKpbITUA W NEeATeNbHOCTbIO KoMmnbloTep
A OEeNCTBUSA nocpencTBOM NMOCTAaHOBKU | Ho e
rajlbBaHN4eCcKoro Lenen, NJaHMpoOBaHUA, o60opynoBa
NcTopus KOHTPOAA, KOppeKLum HUe
CBOUX OENCTBUN U OLEHKMN
CO34aHUS YCMEeLWwHOCTN YCBOEHUS.
OnbIThl CpaBHMBalOT cnocob | KomnbioTep
N pesynbTaT CBOUX HO e
BosibTa. NencTemMn c obpasuom obopynosa
PelweHne - INCTOM O6opynoBaH
COMPOBOXXOEHUS. ne ans
oaMMNMagHbIX 3aga4y Ha ObHapyXxuBatoT AEeMOHCTpaL
HabntoneHwve OTKJIOHEHWS. Ob6opynoBaH
3aBUCUMOCTN O6ayMbIBalOT MPUYNHBI ne gns
CconpoTuBJIEHUA OTKJIOHEHUN. AEMOHCTpaL
npoBOAHMKa OT OcyulecTBnaoT i
JlabopaTopHas CaMOKOHTPOJ1b Obopyno
paboTa N B3aVUIMOKOHTPO/Ib. Ba HUe
«OnpepneneHne Mcnonb3oBaHune ans
CTOMMOCTN N3MepuUTesbHbIX nabopaTopH
N3pacxo0BaHHOMN NpnbopoB.. bIX paboT u
3/1eKTPO3HEPIrnmn YYEHNYECKMU
Mo MOLLIHOCTM BbinonHeHwne X OMbITOB




YnpasnsioT KOMMNJEeKT
OB Ons
PelweHne CBOEW No3HaBaTEIbHON O6opynos
n  yyebHon a Hue
ONIMMMUaaHbIX 3a4a4 NeATeNbHOCTbIO
Ha TenJoBoe AeNcTBue nocpencTsOM NMOCTAaHOBKN ans
DNeKTPOMarHUTHbIE Lenen, naaHMpoBaHuA, ObopypnosaH
ABNEHUNA. KOHTPONS, KOppeKLun ne ons
INEKTPOU3IMEPUTESIbHbI CBOUX OENCTBUN U JeMOoHCTpal,
MarHnTHas OLLeHKN yCnewHOCTH ObopynosaH
ycBoeHus. CpaBHMBAIOT ne ons
aHoManusa. MarHUTHbIE crnocob W pesynbTaT | nemoHcTpaLl
Pa3sHoBuaoHOCTHU CBOUX [OENCcTBUN C it
3NeKTpoaBuraTe obpasuyom -
nen. JINCTOM COMPOBOXOEHUS.
OHHADVKURAKT
CseToB | ICTOYHMKK CBeTa: YnpasnsaioT Obopynos
ble TenJjosble, a Hne
aBNEHn | DKCMEepUMeHT CBOEW No3HaBaTesIbHOW
q HabnwoaeHune. n y4ebHon ons
MHoOrokpaTHoe NeATeNbHOCTbIO ANEeMOHCTP
n3obpaxkeHue nocpencTsoM NMOCTaHOBKN ay un
npeagmMeTas Lenen, NnnaHMpoBaHUA,
N3roTtoBnTb nepuckon KOHTPOJ14, KOppeKLunn Ob6opynoBaH
W C ero nomouwblo CBOUX OENCTBUN N OLLEHKW | ne ons
YCNeLwHOCTN YCBOEHUS. AeMOoHCTpal,
MNpakTn4ecko Boiogenawot wu ObopypnosaH
e dhopmMmynunpytoT ne onsa
NCNosb30BaH Mno3HaBaTesIbHYI0 AeMOHCTpaLl
3puTenbHble Lens. BoigenswoT Obopynos
NNI3nN, KONIMYEeCTBEHHbIE a Hue
nopo>xaaemMble XapaKTEePUCTUKN
npesioMmaeHnem 00beKToB, 3ajaHHbIe ons
Pa3zsutne cnosamu. lpuHUMatoT NEMOHCTP
Mo3HaBaTesIbHYIO Lesib 1 au nn
Ncnonb3oBaHue COXpPaHAIT ee npu
BbIMNOJIHEHUN
3aKOHOB CBETa B y4ebHbIX AENCTBUN.
Hayka | ABTOMaTuKa B Hallen CamocTosiTeNbHO KomnbloTep
B Paguno n TtenesunpgeHune opMynupytoT HO e
Xu34 | ANbTepHaTUBHbIE NosHaBaTe/IbHyto  3aliady.| ofopynosa
" NCTOYHUKMN SHEPr N, YmeloT (W pasBuBaIoT) |, a
CNOCOOHOCTbL C MOMOLLULIO
BOMpPOCOB
Hayka cerogHs4. [06bIBATH

Hayka un

HenocTamllivin

KaneHpapHo-TeMaTu4deckoe nJjaHupoBaHue 9 knacc




HasBaH TeMa ypoka Kon| OcHOBHbIE Ucnonb3oBa
ue nye HU e
pasaen C BUAblI AEeATEeNbHOCTU HA | obopypoBaH
a TBO | ypokKe M LeHTpa
Yyac eCcTeCTBEHH
oB OHa Y4YHOMU U
TexHoNormy
ecK oM
HanpasBJZieHH
ocC Ten
«TO4K
BeogHoe 3aHAaTume. | 1 CamocToATeNbHO KomnbloTepH
BBepeH | Uenn v 3apaym Kypca. dopmynunpyoT oe
me (1u4) TexHukKa Mo3HaBaTesIbHYIO obopynoBaH
KuHem | Cnocobbl onncaHus 1 ObopynoBaH
aT UKa | MexaHun4eckoro 3agauvy. YmeloT C| ne ons
(7 4) | ABMXKEHUs MOMOLLLbIO BOMPOCOB | AeMOHCTpaL,
MpamonnHen 1 nobbiBaTh O6opynoBaH
HOe HeOoCTalWwyto ne on4
paBHOMepHoe NHMOopPMaLmio. LAEeMOHCTpaL,
OBVKEHNE no Ncnonb3oBaHue it
MJOCKOCTU? N3MepUTENbHbIX
OTHOCUTEJNIbHOCTb 1 npnbopos. O6opynosaH
asmxeHus. CnoxxeHue ne ons
OBVKEHUN. BbinonHeHne AeMOoHCTpall
JlabopaTopHsbie paboThbl: | 1 NabopaTopHbIX U O6opynos
«N3y4eHune NPaKTNYECKNX aH ne onsa
nabopaTopHbl
ABMXeHus csoboaHo paboT. AnarHoctmka wu | X paboTt n
nagatoLero yCTpaHeHue y4eHUN4YeCcKunx
HencrnpaBHOCTEN OMbITOB
Tena», «M3yyeHune npnbopos. BeicTpanesaHue
Kak 1 Kypna 1 rmnoTes Ha ObopynosaH
rnonerena OCHOBaHWUWU ne onsa
BMLLIHEBAA nMerLwnxcsa AaHHbIX. oeMoHCTpaLl
KOCTOYKa? KOHCTpyupoBaHue Nin
n MmozenmpoBaHue.
PacyeT TpaekTopum BbinonHeHne 3agaHnuin  no
OBVXEHUA Ten n yCOBEpPLLUEHCTBOBAHUIO
NcTopunyeck 1 npubopos. ObopynoBaH
as Pa3paboTka HOBbIX ne nns
PEKOHCTPYK BapWaHTOB OMbITOB. LeMOoHCTpaLl
LA Pa3paboTka u Nin
onblToB [anusea no NpoBepKa
OnpepeneHne ckopocTu | 1 MEeTOaANKM O6opynosaH
PaBHOMEPHOIo 3KCNEepPUMEHTAIbHON ne ons
paboTbl. PaboTa B | neMoHcTpal
OBUWXeHNA Nnpu ManblX N
McrnoJsib3oBaHU rovnnax. AHAaNNIUDVIOT.
OunHam | Cnna Boaun, cmna 1 O6opynosa
MK a ybexxgeHns nan H ne




cuna - YnpasnawT DEeMOHCTpa
dpun3nyeckas L n
JlabopaTopHas CBOeW rno3HaBaTesIbHOW Obopynos
paboTa: «3mepeHmne n y4ebHon aH ne onsa
IBn>xeHne Tena NeATeNbHOCTbIO nabopaTopHbl
noa nocpeacTBOM NOCTAHOBKU | X paboT n
nencTememM Lenen, NJaHMpPOBaHUA, YY4EeHNYEeCKNX
HECKOJIbKMX CUN KOHTPOJISA, KOppeKLnmn ONbITOB
BxeHune CBOUX OENCTBUN N OLEHKN Obopynosa
YCMeLwHOCTN YCBOEHUS. H ne
CUCTEMbI CBSA3AHHbIX CpaBHuBaloT cnocob
Tes N pesynbTaT CBOUX ans
JlabopaTopHbie AencTBuin ¢ obpasuom - Obopynos
INCTOM COMPOBOXAEHMSA. aH e ans
paboTsbi: «N3y4veHne ObHapy>xunsawT nabopaTopHbl
TPEHUSA CKOJIbXXEHNSA» OTKJIOHEHUS. X paboTt n
yYeHUYeCKnx
O6aymbIBalOT  MPUYUHbLI | ONbITOB
AnHamuka OTKJIOHEHWIA. O6opynosaH
OcyuwecTsnawT ne onsq
PaBHOMEPHOrIo CaMOKOHTPOJ1b n | AeEMOHCTpaL,
NcTopms B3aMMOKOHTPO/b. ObopynosaH
Ncnonb3oBaHue ne ansa
Pa3BUTUA M3MepUTEsIbHbIX AEMOHCTPaL
npeacTaBiaeHUmn Nnpnbopos. BbinosiHeHWe nn
OTKpbITUA Ha KOHYKNKeE na6opaTopr|x n O6opy,u03a
nepa. lepsble NPaKTUYECKNX H ne
paboT. lnarHoCcTuka wu
NCKYCCTBEHHbIE yCTpaHeHue ansa
COYTHUKWN HencnpaBHOCTEN AEeMOHCTpa
KaK Bbl AXTY Ha30BeTe... CamocToaTesibHO KoMnbioTepH
PeakTUBHOeOBM)XEHNEB dopmynunpyoT oe
npupoge. no3HaBaTesibHYt0 3agadvy. | obopyaoBaH
PaccnepoBaHue YMmelT (nnm passmBaloT) KoMnbioTepH
AOTn ¢ CrMoCcoBbHOCTb C MOMOLLLID | oe
UmMnyn | nomowbto BONpocoB Ao6biBaTb obopynoBaH
bC 3aKOHa HeAoCTatoLyto ne
3aKkoH nHgpopmaumio. PaboTta B
COXPaH | coxpaHeHMsa nMnyJsibca MaJiblIX rpynnax Han
€H uA aJIropuTMOM peLleHuns
uMnyJsb 3aja4y No yKa3zaHHON TeMe
CraTtuk | J/labopaTopHas paboTa: YrnpasnsaioT O6opynos
a «OnpepneneHve aH ne ons
(24) | ueHTpOB Macc CBOEeN No3HaBaTeJsIbHOW nabopaTopHbl
Pa3/INYHbIX Ten n ydebHon x paboT n
(Tpn NesATesIbHOCTbIo YY4EHNYECKNX
cnocoba)» nocpencTBOM NMOCTaHOBKW | OMNbITOB
NMpumeHeHne Lenen, NJaHMpoOBaHUA, KoMnbloTepH
KOHTPON4, KOppeKLuumn oe
MPOCTbIX MEXaHW3MOB CBOUX OENCTBUN N OUeHKN | obopynoBaH
B CTpouTenbCTBE: OT YCMeLwHOCTN YCBOEHUS. ne




Hebockpeba

XapPaKTEPUCTUKMN
0b6beKTOB,

3aJaHHble CJIOBAMW.

MpnHnmatoT

no3HaBaTesIbHYIO Leslb U
COXPaHAT ee npu
BbIMOJIHEHNN YYEOHbIX

NEeNCTBUN. Oco3HalT
Buabl MasTHUMKOBU KX CaMocCToATEeNbHO O6opynosa
KonebaHum dopmynumpyoT H ne
YTo nepeHoCUT BoJIHA? Mo3HaBaTesIbHYIO
KonebaTenbHble 3afavy. YmewoT ans
cucTemMbl B nNpupone u (nnn NeMOoHCTpa
TeXHNKe pa3BMBalT) CNOCOOHOCTb L i
MexaHu C NOMOLLbIO BONPOCOB
4 eckue nobbiBaTb HEQOCTAlOLLYIO
Koneba nHgopmaumto. PaboTa B
HU A M MasnbIX Fpynnax Hapg
BOJIHbI aJIrOPUTMOM peLleHuns
(34) 3a[ay Mo VKa3aHHOW
ANeKTp | IKCrnepumeHTan Pa3paboTka HOBbIX KomMnbloTepH
o bHas NpoBepKa BapMaHTOB OMbITOB. oe
MarHuT | CBONCTB DM BOJIH. Pa3paboTka n npoBepka obopynoBaH
H ble | /icchepoBaHue MEeTOONKN KoMnbioTepH
Koneba | 3/1IeKTpOMarHnTH SKCMNepuMeHTaIbHOW oe
HMU A U | Or0 N3Ny4veHus paboTbl. PaboTa B Manbix obopynosaH
BOJIHbI | CBY-neun rpynnax. AHaNU3NpPYyIoT, ne
(24) BblOMpaloT U
000CHOBbIBAOT CBOE
peweHue, 4eNCTBUS.
MpencrtasneHne
pe3ynbTaToB NapHoON,
COVONOBOWN NeATENbHOCTU.
OonTuK | IarotosneHune YnpasnawT CBOewn KoMnbioTepH
a Mooenu Mo3HaBaTesSIbHON W oe
(44) | OkcnepuMeHTan y4ebHon O6opynosa
bHas NMpoBepKa NeATeNbHOCTbIO H ne
3aKOHa OTpa>keHns nocpencTBOM NOCTAaHOBKM
cBeTa. Lenen, NaaHMpoBaHUS, ans
JlabopaTopHas KOHTPONS, KOppeKkyumn Obopynos
paboTa: CBOUX OENCTBUN N OLEHKN aH ne gns
«MN3mepeHune YCNEeLWHOCTN YCBOEHUS. nabopaTopHblI
rnokasarens CpaBHuBatoT crnocob un x paboT n
npenomMsieHns pe3ynbTaT CBOUX y4eHUN4YeCKunx
BOObl» nencTeum ¢ obpasyom - ONnbITOB
Kak oTaunyatoTcA JINCTOM COMPOBOXOEHUSA. ObopynoBa
rnokasartenu ObHapyxunBawT H ne
npenomMseHns OTKJIOHEHUS.
O6aymbiBatloT Ans
LIBETHOrO CTEKNA MOUYUHBI OeMOHCTpa




SKCMepuMeHTaslbHbIX
3afad, obcyxageHue
pe3y/ibTaToB,
MnoCTpoeHne
rpapuyeckon
3aBMCUMOCTW

dusuka
aToMa
7]
aTOMHO
ro aapa
(44)

MornoweHne u
NcnyckaHue ceeTa
aToOMaMN.

Pa3paboTKa HOBbIX
BapuaHTOB OMbITOB.
Pa3paboTka v npoBepka
MeTOANKN

N3mepeHune KI1[
cosiHeYyHow baTapen

SKCMNepUMeEHTaIbHOW
paboTbl. PaboTa B ManbIx

BanaHune
PaAN0aKTUBHbIX
N31y4YeHUN Ha

rpynnax. AHanm3unpytor,
BblOMpaloT U
000CHOBbLIBAOT CBOE

Cnocobbl 3aWwnThl OT
PaANOAKTUBHbIX
n3nyvyeHun

peweHve, 0eNCTBUS.
MpenctasneHune
pe3ynbTaToB MapHON,

rpynnoBon AesTenbHOCTN.

Y4yacTue B Ananore B
COOTBETCTBUNN C

npaBunjiamMmm ped4eBsoro
noreneHuMa. PelleHune

KoMnbloTepH
oe
obopynoBaH
ne

KoMnbloTepH
oe
obopynoBaH
ne
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