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[MosicHUTeNnbHaA 3anucKa

Pabouas nporpamma 3aHATUI BHEYPOUYHOM AeATeNbHOCTM No ¢dmsnKe «PU3mMKa B 3a4a4ax U
3KCMepuMeHTax» npeaHasHavyeHa /19 opraHM3auum BHEYPOUHOMN AeATeNbHOCTU 0byYatoLLLMXCS.

BHeypoyHas geaTeNbHOCTb ABASETCA COCTaBHOM YacTbio 06pa3oBaTeIbHOro NpoLecca U ogHon 13 popm
opraHusaummn ceoboaHoro BpemeHun obydarowmxca. B pamkax peanmsaunm rocC 000 BHeypoyHas
[eATeNIbHOCTb — 3TO 06pa3oBaTe/IbHAA AEATENbHOCTb, OCYLW,ecTBAAemMas B GOPMaXx, OTIMYHbIX OT YPOUHOM
cUCTeMbl 06y4YeHMA, N HanpaBieHHasa Ha AOCTUMKEHME NIAHUPYEMbIX Pe3Y/IbTAaTOB OCBOEHUSA
obpaszoBaTenbHbIX Nporpamm. Peannsauma paboueit nporpammol 3aHATUIN BHEYPOUHOW AEATENbHOCTU MO
dusnKke «Pu3mKa B 3a4a4ax U IKCMNEPUMEHTAX» CNOCOOCTBYET 0OLLENHTENNEKTYa/IbHOMY Hanpas/ieHUIo
Pa3BUTMIO IMYHOCTU OBYYatOLLUXCA.

dusmyeckoe obpasoBaHue B cucteme 06pa3oBaHMUA 3aHMMAET O4HO M3 BeayLMX MecT. ABNAAChL
bYHOAMEHTOM Hay4YHOTO MMPOMNOHMMAHMA, OHO CNOCcobCTBYET GOPMMUPOBAHMIO 3HAHWU 06 OCHOBHbIX
METoAaxX Hay4YHOro NO3HAHWA OKPYXKatoLWero Mmpa, PyHAAMEHTabHbIX HAayYHbIX TEOPUI U
3aKOHOMepHocTel, GopMUpyeT y 0ByYatOLWMXCA YMEHUA UCCNEAO0BaATb U OOBACHATL ABAEHUA NPUPOLbI U
TEXHWUKM .

KaK WKonbHbIN npeameT, pusmka 061a4aeT OrpoMHbIM F'YMaHUTapPHbIM NOTEHLMANOM, OHa aKTUBHO
bopmUpyeT UHTENIEKTYaIbHbIE N MUPOBO33PEHYECKME KayecTBa nYHocTU. AnddepeHumaumn
npeanonaraer TaKylo opraHMsaumio npouecca obyyeHums, KOTopan yuuTbiBaeT MHANBUAYA bHbIE
0C06eHHOCTN 0BYUaIOLLMXCA, X CNOCOBHOCTU U MHTEPECHI, IMYHOCTHbIN onbIT. AnddepeHumnaumsa obyyeHnn
dU13MKe N03BONAET, C OAHOM CTOPOHbI, 06ecneunts 6a30ByI0 NOAFOTOBKY, C APYroii — yA0BAETBOPUTL
NOTPeBHOCTU KaKkA0ro, KTO NPOABAAET MHTEPEC M CMOCOBHOCTM K NPeAMETY U BbIXOAUT 33 PaMKM U3yYeHUn
$U3MKK B LUKONBHOM Kypce.

Llenu Kypca

OnupasAcb Ha HAMBUAYaNbHble 06pa3oBaTesibHble 3aMPOChl M CMOCOBHOCTU KaxK4oro pebeHka npum
peanunsaummn Nnporpammbl BHEYPOUHOMN aeaTeibHOCTU No ¢du3MKe «PU3MKa B 3a4a4ax U IKCNEPUMEHTaX Y,
MOXHO A0CTMYb OCHOBHOM LLeU - Pa3BUTb Y 0ByYatoLWmMXca CTPEMIEHNE K AafibHerLemy
camoonpeaeneHno, MHTeIJIEKTYa /IbHOM, HAy4YHOM M NPAKTUYECKOM CaMOCTOATE/IbHOCTM, NO3HaBaTe/IbHOM
aKTUBHOCTU.

[aHHan nporpamma no3BoseT 06y4aloWmMmca 03HAKOMUTLCA C METOAMKOW OpraHM3aLmm
npoBegeHWs 3KCNepMMeEHTaIbHO-UCCNeL,0BaTENbCKON AeATENIbHOCTU B COBPEMEHHOM yyebHOM npouecce
no ¢pu3MKe, 03HAKOMUTLCA CO MHOTMMM MHTEPECHBIMM BONPOCaMK GU3MKM Ha JaHHOM 3Tane obydyeHus,
BbIXOAALLMMM 33 PAMKM WKOJIbHOM NPOrpammbl, PaclUMpPUTL LLEJIOCTHOE NpeacTaBaeHme o npobieme
[aHHOM HayKK. JKCNepuMeHTaibHas AeATesIbHOCTb byaeT cnocobcTBOBaTL PA3BUTUIO MbICANTENbHBIX
onepaumii u obemy MHTENNEKTYalbHOMY Pa3BUTHIO.

He meHee BaXKHbIM GpaKTOpPOM peanmsaumm AaHHOM NPOrpammol ABAAETCA CTPEMAEHNE PA3BUTb Y
obyyaloLmMxca ymeHne camocToAaTelbHO paboTaTb, AymaTb, SKCNEPUMEHTUPOBATL B YCIOBUAX LLIKOJIbBHOWM
NabopaTopum, a TakKe CoBepLIEeHCTBOBaTb HAaBbIKW aprymeHTauum cobcTBeHHOM NO3MuUmMmM Nno
onpeaenéHHbiMm Bonpocam. CogeprkaHne Nporpammbl COOTBETCTBYET NO3HABATE/IbHbIM BO3MOMXKHOCTAM
LUKO/IbHMKOB M NPeAoCTaBAseT MM BO3MOXHOCTb paboTaTb Ha YpPOBHE NOBbIWEHHbIX TPe6OBaHWi, pa3BnBas
y4ebHyto motusaumio.  CoaeprkaHue 3aHATUI BHEYPOUHOW AeATENbHOCTM NpeacTaBaseT coboli BBeseHme
B MMP 3KCMEPUMEHTANbHON GU3MKK, B KOTOPOM OByYatoLMeca CTaHyT UCCNe0BaTeNAMM U Hay4aTbCs
MO3HABaTb OKPYKAOLMIA UX MUP, TO €CTb OCBOAT OCHOBHbIE METOAbI HAYy4YHOIo NO3HAHMA. B ycnosuax
peanusaumm o6pa3oBaTeibHOM NPOrPaMmbl LIMPOKO UCMOIb3YIOTCA METOAbl y4ebHOro,
nccnenoBaTeNbCKoro, NpobaemHoro skcnepMmeHTa. Pe6EHoK B npouecce No3HaHWA, NnpuobpeTan
YYBCTBEHHbIN (GEHOMEHONOrMYECKMIA) OMbIT, MePeXMBAET NOYYEHHbIE OLLYLLEHWUA U BNEYATAEHUA. ITU
nepexKmMBaHuA NPobyKAatoT U NObyXKAAIT NpoLecc MbllwneHua. Cneunduyeckas ¢opma opraHM3aLmnm
NO3BOJIAET yYaLLMMCA 03HAKOMUTLCA CO MHOTUMW MHTEPECHBIMM BONPOCaMu GU3MKM HA A@aHHOM 3Tane
06y4yeHus, BbIXOAALLMMM 33 PaMKU LLUKOSbHOM NPOrpammbl, PaclUMpUTb LLeJIOCTHOE NpeacTaBaeHme O



npo6neme lEl,aHHOIL/:I HayKku. [letn nonyyawoT I'IpOd)ECCMOHaI'IbeIe HaBbIKU, KOTOpPbIE CI'IOCO6CTByI'0T

JaNbHelLWwen coumanbHOM aganTaumm B obuiectse.

Llenbro nporpaMmsl 3aHATUI BHEYPOUHOM AeATENbHOCTM No pusmKe «PU3MKa B 3a4a4ax U SKCNEPUMEHTaX

pa3BuTMe y 06yYaioLLMXCA MO3HaBATE/IbHbIX MHTEPECOB, MHTE/IIEKTYa IbHbIX U TBOPYECKUX CrnocobHocTe B
npoLecce peLleHns NPakTUYeCcKMX 3a4a4 M CaMOCTOATE/IbHOrO NPUOBPETEHUA HOBbIX 3HAHWIA;

d)OpMVIpOBaHMe n pa3sutne y O6y‘-IaIOLLI,VIXCﬂ K04 EBbIX KOMI'IeTeHLI,Ml\;I - yqe6Ho — MO3HaBaTe/IbHbIX,
I/IHd)OpMaLI,MOHHO-KOMMYHMKaTVIBHbIX, counanbHbIX, U KakK cneacrsue - KOMFIeTeHLI,MI\/'i JTNYHOCTHOTO
CcamocoBepLleHCTBOBAaHUA,

dopmmpoBaHMeE NpeaMETHbIX U MeTanpeaMeTHbIX Pe3y/ibTaToB 0byyYeHus, YHUBEPCaNbHbIX Y4ebHbIX
nencTeun.

BOCMUTaAHME TBOPYECKOMN JIMYHOCTU, CMOCOOHOM K OCBOEHMIO NEPEeA0BbIX TEXHO/IOTUI M CO34aHUI0 CBOMX
COBCTBEHHbIX Pa3paboToK, K BblABUKEHUIO HOBbIX UAEN U NPOEKTOB;
peanusauma AeATeNbHOCTHOrO noaxoga K NpegMeTHOMY OOy4yeHMI0 Ha 3aHATUAX BHEYPOYHOM

AeATeNbHOCTU NO ¢M3MK€.

3apaum Kypca:

[na peanusaumm ueneit Kypca Tpebyertca pelleHne KOHKPETHbIX NPaKTUYecknx 3agay. OCHOBHble

33341 BHEYPOUYHOM AeATeNbHOCTM NO GU3UKK:

BblAAB/IEHME MHTEPECcOB, CKJOHHOCTEN, CnocobHOCTelM, BO3MOMKHOCTEN OOy4YaloWMXCA K PasnYHbIM
BMAAM OEATENbHOCTY;

dopmMmunpoBaHMe NpeacTaBAeHMA O ABIEHMAX U 3aKOHAX OKPYXKAKLWEro MMpa, C KOTOPbIMU LLKOJIbHUKU
CTa/IKMBAlOTCA B NOBCEAHEBHOM KU3HU;

dbopmmupoBaHMe NpeacTaBAeHUA O HAYYHOM METOAE MO3HAHUS;

pa3BUTME MHTEpeca K UcCaeaoBaTeIbCKoM AeATeNbHOCTY;

pa3BUTHE OMbiTa TBOPUYECKOW AEATENIbHOCTU, TBOPHYECKNX CnocobHoCTel;

pa3BUTME HaBbIKOB OpraHn3aLMmM HayyHoro Tpyaa, paboTbl CO CNOBAPAMM U SHUMKNONEANAMU;

co3faHue ycnoBui ANA peannsanmnm Bo BHEYPOUYHOE BpeMA NPUOBPETEHHbIX YHUBEPCANbHbIX Y4EOHbIX
OeNCTBMI B ypOUHOE Bpems;

pasBuTME oOnbiTa HepopMasibHOro obLweHus, B3aMMOLENCTBUA, COTPYAHMYECTBA;
pacwupeHne pamoK 0B6LLEHNA C COLUYMOM.

d)OpMVIpOBaHMe HaBblKOB NOCTpPOEHUA ¢M3M‘-IeCKMX Mo,a,eneﬁ n onpeageneHna rpaHuL, KX
NPUMEHUNMOCTHU.

COBEPLIEHCTBOBAHME YMEHUW MPUMEHATb 3HAHMA MO GU3MKe AN OOBACHEHWA ABNEHWUI NPUPOAD,
CBOWCTB BeLLECTBa, peleHna GUsnYecknx 3agay, caMocToaTelbHOro NpUobpeTeHnsa N OLeHKN HOBOWM
NHbOopMaLLMKN PU3NYECKOTO CoAEPKAHMA, UCMOIb30BAaHMA COBPEMEHHbIX MHPOPMALIMOHHbIX

TEXHONOTNA;

ncnosab3oBaHMe I'IpMO6p€TéHHbIX 3HAHWUI U yMeHMﬁ AnAa peweHnAa NPpakTUY4eCKnX, XM3HEHHbIX 3a4a4;

BK/IOYEHME  yyalmMxXcA B  PasHOODOpasHyld AeATeNbHOCTb: TEOPETUYECKYID, MNPaKTUYECKYy!o,
aHA/IMTUYECKYIO, MOUCKOBY!HO;

BblpaboTKa rMBKNX yMEHUIN NepeHOCUTb 3HAHUA U HaBblKW Ha HoBble GopMbl y4ebHOMN paboTbl;

pa3BuTMe coobpasnUTeNnbHOCTM U BbICTPOTLI Peakumy Npu PelleHnn HOBbIX Pas/inyHbIX GU3NYECKUX
3a/1a4, CBA3aHHbIX C NPAKTUYECKOWN AeATENbHOCTbIO.



MeTtopabi 0byueHua un popmbl opraHmusaumm geatenbHoCcTM obydalowmxca

Peanusauma nporpammbl BHEYPOUHOI AeAaTenbHOCTU « PM3MKa B 334a4aX M IKCNepUMeHTax»
npeanonaraeT UHAMBUAYaANbHYIO U FPYNNoByo paboTy obyyatowmxca, NaaHMpoBaHne 1 nposeaeHne
MCCNenoBaTeNbCKOro 3KCNepuMeHTa, CaMOoCTOATENbHbIN COOP AaHHbIX ANA PelleHNsA NPaKkTUYeCcKMx 3a4a4,
aHaNn3 1 OLLeHKY NOJIYYeHHbIX pe3ynbTaToB, M3roToBaeHMe Nocobuit n moaenei. NMporpamma
npeaycmaTpuBaeT He ToJIbKO obyvatolme 1 pasBuBaloLLme Leau, eé peannsaums cnocobcTByeT BOCMUTAHMUIO
TBOpl-IeCKOﬁ JIMYHOCTU C aKTUBHOM }KU3HEHHOM FIO3MLI,VIEI‘/JI. Bbicokmnx pe3ynbtatoB MOryT A4OCTUYb B AdHHOM
C/ly4ae He TOJIbKO YYEHMKM C XOPOLLEN LLIKOJIbHOW YCNeBaemMoCTbio, HO U BCe LLe/IeyCTPEM/TEHHbIE aKTUBHbIE
pebsTa, yxKe caenaslime cBoM NpodeccuoHasbHbIl Bbibop.

MnaHupyemble pe3ynbTaTbl OCBOEHUA Kypca BHEYPOUHOU AeATeNibHOCTU PU3KnKa B 3aga4ax U
3KCnepumeHTax

JocTuxKeHne nnaHnpyemblix pe3ynbTaToB B OCHOBHOM LLIKO/1€ MPOUCXOAUT B KOMMJIEKCE UCMO/b30BaHUSA
YeTbIPEX MEXAMCLUUNANHAPHBIX y4ebHbIX Nporpamm («PopmupoBaHme YyHUBEPCaNbHbIX YY4EBHbIX
aencreming, «®@opmmposaHmne NKT-komneTeHTHOCTM 0bydatowmxca», « OCHOBbI y4ebHO nccnenoBaTeIbCKOM
W NPOEKTHOM AesATeNbHOCTM», « OCHOBbI CMbIC/IOBOTFO YTEHUA M PabOoTbl C TEKCTOM») U y4ebHbIX Nporpamm no
BCEM NpeameTam, B TOM Yyncsie no ¢pusmke. Mocne nsydeHna nporpammbl BHEYPOUHOM AeATENbHOCTH
«®un3nKa B 3a4a4ax U aKCNepUMeHTax» obydyatowimecs:

*  CUCTEMATM3IMPYIOT TEOPETUYECKUE 3HAHUA M YMEHWUs MO peleHUto CTaHZAPTHbIX, HeCTaHAAPTHbIX,

TEXHUYECKMX M OZIMMMMAAHbIX 33434 PAa3IMYHbIMU MeToAaMK;
*  BblpaboTaloT UHAMBUAYANbHbIN CTUb pelleHns GU3NYECKUX 3a4au.

*  COBEpLUEHCTBYIOT YMEHMA Ha NPaKTUKe No/1b30BaTbCA Npubopamm, MPoBOAUTb N3MepeHma GU3NUYECKUX
BE/IMUMH (onpedenATb LUeHYy [AeNeHWs, CHUMMaTb MoKasaHuA, cobnogaTb npaBuaa  TEeXHUKM
6esonacHoCTH);

*  HayyaTcs MnoJsib3oBaTbcA NpMbopamm, C KOTOPbIMU HE CTaNKMBAOTCA HA YpPOKaxX GU3MKU B OCHOBHOWM
lwKone;

*  pa3paboTaloT M CKOHCTPYMPYLOT NpMbopbl U Mogenun ana nocneaytouleit paboTbl B KabuHeTe GUIUKM.

° COBEPLUEHCTBYHOT HaBbIKKU NUCbMEHHOM 1 yCTHOﬁ pedn B npouecce HanncaHnAa nccnenoBaTelbCKUX

paboT, MHCTPYKUWMIA K BbINOJIHEHHbIM MOAENAM U Npubopam, MPU BbICTYM/IEHUAX HA HayyHO —
NPaKTUYECKMX KOHbEPEHLMAX Pa3NINYHbIX YPOBHEN.

onpefensaT fanbHelllee Hanpas/eHUE Pa3BUTUA CBOMX CMOCOOHOCTEN, chepy HayyHbIX MHTEPECOB,
onpeaenatca c Bblbopom panbHelwero o6pas3oBaTeNbHONO MapllpyTa, AanbHehwero npoduns
obyyeHuA B cTapLuen WKoe.

MpedmemHobimu pe3yasmamamu NporpaMmmbl BHEYPOUHOW AeATeIbHOCTU ABNAIOTCA:

1. ymeHue nonb3osaTbcA MeTOAaMM Hay4yHOro MO3HaHWA, NPOBOAUTL HabalaeHUs, NnaHMpoBaTb U
NPOBOAMTb IKCNEPUMEHTbI, 06pabaTbiBaTb Pe3ybTaTbl USMEPEHUN;

2. HayuMTbCA MO/b30BaTbCA WM3MEpUTE/NbHbIMM npubopamu (Becbl, AMHAMOMETP, TepMOMETp),
cobMpaTb HECNOMKHbIE SKCMEPUMEHTA/IbHbIE YCTAHOBKM A0 NPOBEAEHUA MPOCTEMLLMX OMNbITOB;

3. pasBuTME 31EMEHTOB TEOPETUYECKOTO MbILL/IEHUA Ha OCHOBE GOPMMPOBAHUA YMEHMWI yCTaHaBIMBaTb
baKTbl, BbIAENATb FNAaBHOE B M3y4aeMOM AIBJIEHUM, BbISBATb MPUUMHHOCIEACTBEHHbIE CBA3M MEXAY
BE/IMYMHAMM, KOTOPbIE Ero XapaKTepusyIoT, BblABMraTb rMnoTesbl, GOpMyanpoBaTh BbIBOAbI;

4. pasBuTME KOMMYHMKATMBHbIX YMEHWIA: AOKNAAbIBATL O Pe3y/ibTaTax IKCNepMMeHTa, KPaTKo U TOYHO

0TBEYaTb HA BOMPOCHI, UCNO/1b30BaTb CNPABOYHYIO INTEPATYPY U APYrMe NCTOYHUKM MHbOPMaLUK.

MemanpedmemHbiMu pe3yabmamamu nporpaMmmbl BHEYPOUHOW AEATE/IbHOCTU ABNAIOTCA:



1. oBNageHMe HaBblKamMmn CaAMOCTOATE/IbHOMO NPUOBPETEHNA HOBbIX 3HAHMIA, OpraHn3aUnmn yuebHom
AeATeIbHOCTM, MOCTAHOBKM Liesiei, NAaHUPOBaHMUA, CAMOKOHTPOA M OLEHKM pe3y/bTaToB CBOeM
AeATeNIbHOCTM, YMEHUAMM NPeaBUAETb BOSMOXHbIE Pe3y/bTaTbl CBOUX AEUCTBUIA;

2. npuobpeTeHune onbiTa CaMOCTOATENbHOIO NOMCKa aHannsa u otbopa MHPOPMaLMM C UCMO/b30BaHNEM
Pa3/IMUYHbBIX MCTOYHUKOB M HOBbIX MHOOPMALMOHHbBIX TEXHONOMMIA ANA PelleHNn SKCNepuMEeHTaNbHbIX
3amau;

3. ¢dopmupoBaHue ymeHud paboTaTb B rpynne C BbIMNOJHEHWEM Pas/IMuHbIX COLMabHbLIX Ponen,
npeAcTaBAATb M OTCTauBaTbh CBOM B3rA4bl U Y6EXKAEHUA, BECTU AUCKYCCUIO;

4, oB/ageHNe aKCNeEPUMEHTA/IbHbIMU METOLAaMU pPeELUEHNA 3a4au.

JIuYHOCMHbIMU pe3yabmamamu NPorpammbl BHeypquoﬁ 0eATENbHOCTU ABNAKOTCA:

1. Cd)OpMVIpOBaHHOCTb NMNO3HABATEJ/IbHbIX MHTEPECOB, MHTEN/IEKTYA/IbHbIX U TBOPYECKUX cnocobHocTel
y4yalWKnxca,

CaMOCTOATE/IbHOCTb B ﬂpMO6peTeHMM HOBbIX 3HaHUI U NPaKTUn4eCKnx YMEHMﬁ;

3. npuobpeTeHne ymeHuA CTaBWUTb Nepes CoboON Mo3HaBaTeNbHble LEAW, BblABUraTb FUMNOTE3bI,
[0Ka3blBaTb COOCTBEHHYIO TOYKY 3PEHUS;

4, npmo6peTeHme NONOKNTENIBHOIO 3SMOLMOHA/IbHOTO OTHOLWEHNA K Opr>K3POLLI,€I7I npupoae un

camomy cebe KaK 4acTu npupoapbl.

CopaeprkaHue Nnporpammbl Kypca BHEYPOUHOM aeATeNbHOCTU PU3KMKa B 3a4a4ax U SIKCNEePUMEHTaxX
BeBeaeHue. BeogHoe 3aHaTHe. Llenn n 3agaum kKypca. TexHnka 6e3onacHocTu.
Ponb 3KcnepmmeHTa B }KU3HU YenoBeKa.

Teopus: 3yunTb OCHOBbI TEOPUM NOrpeLlHOCTEN. MorpeLHOCT NPAMbIX U KOCBEHHbIX U3MEPEHUI,
MaKCMMas/ibHan MOrpeLHOCTb KOCBEHHbIX M3MEPEHUIA, y4eT NOrpeLwHoCTeN M3MepPeHnii Npu
NoCTpoeHUK rpaduKos. NpeactaBaeHne pesynbTaToB UsmepeHuii B opme Tabamu, n rpapuKos.

npaKmUKa: OcHoBblI Teopuun I'IOFpGLIJHOCTGVI NPUMEHATL NPU BbINOZIHEHUN SKCNEPUMEHTA/IbHbIX
3a4ay4, NPaKTUYeCcKux pabor.

XapakmepucmuKa 0CHO8HbIx 8ud08 desmeanbHocmu: NMpuUBOANTb NPUMepPbl 06 BEKTOB U3yYeHUsA
¢u13mKK (dn3myeckune seneHnn, pusnyeckoe Teno, BewecTso, pusnyeckoe nose). Habaogatb u
aHanusnposaTb pusnyeckme asneHmaA (PUKCMpoBaTb MU3MEHEHMA CBOMCTB OOBEKTOB, CPAaBHMBATL UX
1 06061WaTb). MO3HAKOMUTLCA C IKCMEPUMEHTA/IbHBIM METOA0M UCC/ea0BaHNA Npupoabl. CoopKa
NpMbOPOB 1 KOHCTPYKUUIA. Mcnonb3oBaHWE N3MeEPUTE/bHbBIX MPUOOPOB. BoinonHeHne
NlabopaTopPHbIX M NPAKTUYECKUX PaboT. [JMarHOCTMKA U yCTpaHEeHWe HencnpaBHoOCTeNn NpUbopos.
BbicTpanBaHMe rMnoTes Ha OCHOBAHUM UMEIOLMXCA AaHHbIX.

MexaHuKa.

TeopusA: PaBHOMepHOE 1 HepaBHOMepHOe ABUKeHue. [paduyeckoe npeactaBneHme ABUKEHNA.
PeweHue rpaduyecknx 3agay, pacyet NyT1 U cpeaHein CKopoCTM HEPABHOMEPHOIO ABUMKEHUS.
MoHATUE MHEPLMM U MHEPTHOCTU. LieHTpobexkHasa cuna. MpumeHeHne AaHHbIX GU3NYECKUX
NOHATU B KU3HELEeATeIbHOCTU YesioBeKa. Cua ynpyroctu, cuia TpeHus.

Mpakmuka: iccneaoBaHue 3aBUCMMOCTM CUAbI YNPYFOCTU, BO3HUKAOLWEN B NPYXKUHE, OT CTENEHU
aedopmanmm npyxRuHbl. OnpegeneHve KoadoduumeHTa TpeHua. UccneaoBaHne 3aBUCMMOCTU CUAbI
TPEHUA OT CU/Ibl HOPMA/IbHOTO AABAEHMS.

XapakmepucmuKa OCHOBHbIX s8udos desmesnbHOCMU:



AHanus Tabauu, rpadunkos, cxem. Nounck obbAcCHeHUA Habatogaembim cobbiTuAM. OnpeaeneHune
CBOMCTB NPUBOPOB MO YepTexRam U moaenam. AHaAn3 BO3HMKAOLWMX NPOBJAEMHbIX CUTYaLLUA.
MN306parkaTb cuctemy KoopanHaT, BbIBUpaTb TeN0 OTCUETA M CBA3bIBATb €0 C CUCTEMOWN KOOPAMHAT.
Mcnonb3oBaTb cMCTEMY KOOPAMHAT A5 U3ydeHUsA NPSAMOSUHENHOTO ABUXKeHMA Tena. CbopKa
NpMBH0OPOB M KOHCTPYKLMIA. Mcnob3oBaHWE U3MepUTebHbIX MPMOOpPOoB. BbinonHeHMe
NabopaTopHbIX U NPAKTUYECKUX pPaboT. [IMarHoCTUKa U ycTpaHeHWe HeucnpaBHoOCcTel Npnbopos.
BbicTpanBaHMe rMnoTes Ha OCHOBAHMM UMEOLMXCA AaHHbIX. KOHCTPYMpoBaHMeE U MOAENNPOBaHME.
BbInonHeHMe 3a4aHNiM NO ycoBEPLIEHCTBOBAHMIO NPUOOPOB. PazpaboTKka HOBbLIX BApMaHTOB
onbIToB. Pa3paboTka 1 NpoBepKa METOANKMN IKCMEPUMEHTANIbHOM paboTbl. PaboTa B ManbIx
rpynnax. AHaAn3MpytoT, BbIbUpatoT M 060CHOBbLIBAKOT CBOE peLleHue, aeicTeua. NpeacrasaeHme
pe3ynbTaToB NapHOM, rpynnoBoit AeATeNbHOCTU. YYacTue B AManore B COOTBETCTBUM C MPaBUAaMMU
peyeBOro NoBeaeHuUs.

fmapocTtaTtuka.

Teopus: 3akoH Apxumenaa, 3akoH lNackans, rmapoctaTMyeckoe AasneHne, coobuiatolmecs cocyapl,
rmgpasaMyeckme maliuHbl.

Mpakmuka: 3a0a4u: BbITaNKMBAIOLLLAA CUAA B Pa3/IMYHBIX CUCTEMAX; NPNBOPbI B 3aaa4ax
(coobuatowpeca cocyapl, rmapasaMyeckme MalinHbl, pbldaru, 6J10KKN). dKcnepuMeHTabHble
3aaHus:

1)usmepeHue cunbl Apxumeaa, 2)M3mepeHne MOMEHTa CUJbl, AeNCTBYIOLLEro Ha pblyar,
3)usmepeHue

paboTbl CUAbI YNPYrocT NPU NoAbeMe rpy3a C NOMOLLLbIO MOABUMKHOIO NN HENOABUMKHOIO 610Ka
XapakmepucmuKa 0CHOBHbIX U008 desamesibHoCmu:

AHanus Tabnuu, rpadmkos, cxem. MNounck ob6bAcCHeHUA Habatogaembim cobbiTuaM. CHopKa
NpMBHOPOB M KOHCTPYKLMIA. Mcnoib3oBaHWE U3MepUTebHbIX MPMOOpPOB. BbinoaHeHMe
NabopaTopHbIX U MPAKTUYECKMX PaboT. [JMarHOCTUKA U yCTPpaHEHWE HeMcnpaBHOCTe Npnbopos.
BbicTpanBaHMe rMnoTe3 Ha OCHOBAHMM UMEOLWMXCA AaHHbIX. KOHCTPYMpoBaHMeE U MOAENNPOBaHME.
PaboTa B Mmasibix rpynnax. AHanU3npyoT, BbIOMPatoT U 060CHOBBIBAOT CBOE peLLeHne, AeNCTBUA.
MpeacTaBneHne pesynbTaToB NApPHOW, FPYMNNOBON AeATENbHOCTY.

MoarotosKa coobLeHNin M A0KNaA0B. YyacTue B Anasnore B COOTBETCTBUM C NpaBMaamMmM PeyeBoro
noseaeHus.

CraTuka.

TeopusAa: bnok. Pbiyar. PaBHoBecue TBepablx Ten. Ycnosua pasHosecma. MomeHT cuaebl. MNpasunno
MoMeHTOB. LleHTp TaxkecTn. MiccneaoBaHme pasiMyHbIX MexaHUYyeckux cuctem. KOMBUHUMpPOBaHHbIE
33434mn, UICNONb3YA YCNOBUA paBHOBECKUA.

lMpakmuka: N3rotoBneHue paboTatoLLeit cuctembl 6/10K0B.

XapakmepucmuKa 0CHOBHbIX 8u008 dessmesibHOCMU:

AHanus Tabnuu, rpadumkos, cxem. Nounck ob6bAcHeHUA HabatogaembiMm cobbiTuaM. OnpeaeneHne
CBOMCTB NpMBOPOB Mo YyepTexam n moaenam. AHaNM3 BO3HMKAOLWMX NPOBIEMHbIX CUTYaLLUIA.
HabntoaaTb AeiicTBue NpocTbiX MeXaHNM3MOB. [03HaKOMUTLCS € PU3MYECKON MOLENBIO
«abconoTHO TBEPAOE Teo». PelwlaTh 3a4a4M Ha NPUMEHEHMe ycnoBMA(npasuaa) paBHoBecus
pbiyara. MpumeHATb ycioBMe (MPaBuIo) paBHOBECUS pblvara Ana 06bACHEHUS AencTBuA
Pa3INYHbIX UHCTPYMEHTOB, MCMOJIb3YEMbIX B TEXHUKE U B ObITy. CO0PKA NPUOBOPOB U KOHCTPYKLMIA.
Ncnonb3oBaHue nameputenbHbix NpMbopoB. BoinonHeHe NabopaTopHbIX U NPAKTUYECKUX PaboT.
[JwnarHoctnka n



yCTpaHeHuMe HencnpasHocTen npubopos. BbicTpanBaHMe rMnoTe3 Ha OCHOBAHUN UMEIOLMXCA
AaHHbIX. KOHCTpyMpoBaHue 1 mogennposaHue. BoinosHeHMe 3a4aHUIA MO YCOBEPLLIEHCTBOBAHMIO
npubopos.. PazpaboTKka HOBbIX BApMaHTOB OMNbITOB. PazapaboTka n npoBepKa MeToauKu
3KCNepumeHTanbHOM paboTbl.

PaboTa B Masibix rpynnax. AHanu3npyoT, BbIOMPatOT U 060CHOBLIBAOT CBOE pelleHne, AeNCTBUA.
MpeacTtaBneHne pesynbTaToB NApPHOM, FPYNMNoBoi aeaTeibHOCTU. [10AroToBKa COOOLLEHN U
A0Knazo.. OcyLLecTBAIOT CAMOOL,EHKY, B3aMMOOLLEHKY AeATeIbHOCTU. YYacTue B guanore B
COOTBETCTBUM C MPABUIAMU PEYEBOTO NOBEAEHUS.

TennoBble ABNEHUA.
Tennosoe pacwmpeHue Ten. lNpoueccbl NaaBAeHNA N OTBEPAEBAHUA, UCMAPEHUA U KOHAEHCALUW.
Tennonepepaya. BnarKHOCTb BO34yXa HAa Pa3HbIX KOHTUHEHTAX.

JlemoHcmpauuu: 1. HabnoaeHue TaaHua nbaa 8 soae. 2. CKOpOCTM UcnapeHna pasanyHbIx
»uakocteid. 3. Tennosble agsuratenu byayuiero.

JlopamopHsie pabomei): 1. U3meHeHUs ANMHbI Tena Npu HarpeBaHuu u oxnaxaeHun. 2. OTAnBKa
napadunHoOBOro congaTmka. 3.

HabntopeHue 3a nnaeneHmem nbga 4. OT 4ero 3aBUCUT CKOPOCTb UCMAPEHUA KUAKOCTM? 5.
HabntopeHne TennonpoBoAHOCTM BOAbI M BO3A4yXa.

XapakmepucmuKa 0CHOBHbIX UG08 deamesibHocmu:

CamocTonaTeIbHO GOPMYIMPYIOT MO3HABATE/IbHYO 3a4a4y. YMeoT C MOMOLLLbI0 BONPOCOB 406bIBaTh
HepocTatolyto nHdopmaumio. Mcnonb3oBaHWe U3MepUTENbHbIX MPMBOPOB. BbinoiHeHMe
NabopaTopHbIX M NpaKTUYecKMx paboT. [lMarHoCTMKa 1 ycTpaHeHWe HencnpasHocTel NnpmMbopos.
BbicTpanBaHMe runoTes Ha OCHOBAHUU MMEIOLLMXCA AaHHbIX. KOHCTPYMpPOBaHWE U MOAENMPOBaHME.

BbinosHeHMe 3a4aHKMI NO ycoBEPLIEHCTBOBaHMIO NpMbopoB. PaspaboTKa HOBbLIX BAPUAHTOB
onbIToB. Pa3paboTka 1 NPOBEPKA METOAMKM IKCNEPUMEHTAIbHOM paboTbl. PaboTa B manbix
rpynnax. AHanM3upytoT, BbIGMpPatoT M 060CHOBLIBAIOT CBOE pelueHune, AelcTBus. NpeacTaBaeHne
pe3y/ibTaToB MAapPHOM, rPYNMNoOBOM AeATENbHOCTU. YYacTue B Ananore B COOTBETCTBMM C NPaBUIamMm
peyeBoro noBeaeHwus.

3HEKTpM‘-IECKVIe ABNIEHUA.

Mukpomup. Moaenu atoma, cyl,ecTBoBaBLlUMe A0 Hadana XIX. Mctopuma oTKpbITMA 1 aelicTeuna
rabBaHWYECKOro afieMeHTa. Mictopuma co3gaHma snekTpopopHom malumHbl. OnbiT BosbTa.
INEeKTPUYECKMI TOK B INEKTPOSNTAX.

LemoHcmpayuu:
1. Mogenu atomos. 2. NanbBaHMYECKME 31eMeHTbI. 3. D1eKTPodOpPHON
MawuHbl. 4. OnbiTbl BonbTa u MNanbBaHw.

JlabopamopHsie pabomei: 1. Co3faHue ranbBaHUYECKUX 3/1EMEHTOB U3 MOAPYUHbIX CPeACTB. 2.
DNEKTPUYECKUIA TOK B MUAKOCTAX CO34aHMNA «30/10TOTO KOUMNKAY .

XapaKmepuchKa OCHOBHbIX BUA OB AEATE/IbHOCTU!

YnpaBAstoT cBOel No3HaBaTeIbHOW U y4ebHOW AeATeNbHOCTbIO NOCPeACTBOM MOCTaHOBKU Lenei,
NNaHMPOBAHUSA, KOHTPOA, KOPPEKLMM CBOMX AENCTBUI U OLLEHKM YCMNELUHOCTU YCBOEHMUA.
CpaBHMBAIOT CNOCOH U pe3ynbTaT CBOUX AeNCTBMI C 06Pa3LOM - IMCTOM COMPOBONKAEHUSA.
O6HapyKMBatoT OTKAOHEHMA. O64yMbIBAIOT MPUYMHBI OTKAOHEHU . OCyLLecTBAAIOT
CaMOKOHTPO/Ib U



B3aMMOKOHTPO/b. Micnonb3oBaHWe namepuTebHbIXx NpMbopoB. BoinonHeHMe N1abopaTopHbIX 1
NpPaKTUYecKnx paboT. JuarHoCTMKa U ycTpaHeHWe HencnpaBHocTen Npnbopos. BbicTpanBaHue
rMnoTes Ha OCHOBAHUM MMEIOLMXCA AaHHbIX. KOHCTpynpoBaHue n mogennposaHme.

ONEeKTPOMArHMUTHbIE ABNEHUA.

MarHutHoe nose B Bewectse. MarHutHaa aHomanua. MarHuTHble 6ypu. PasHOBUAHOCTH
3/IEKTPON3MEPUTENbHbIX NPUBOPOB. Pa3HOBUAHOCTM 3/1eKTpOABUraTENEN.

HdemoHcmpayuu: 1. HarnagHoCTb NnoBeAeHNA BELLECTB B MarHUTHOM none. 2. [pe3eHTaymm o

MarHMTHOM noJsie 3eMan U 0 MarHUTHbIX Bypax. 3. [leMOHCTpaLmMsa pa3sHOBUAHOCTEN
3/1EKTPOU3MEPUTENbHBIX NPUBOPOB. 4. Harnsa4HOCTb Pa3HOBUAHOCTEN 3/1eKTpoABUraTeen.

JlabopamopHsie pabomei: 1. UccneaoBaHue pasinMyHbIX 3N1€KTPOU3IMEPUTENbHbIX NPUBOPOB.

XapakmepucmuKa OCHOBHbIX s8udos desmesnbHOCMU:

YnpaBnstoT cBOei No3HaBaTeIbHOM 1 yuebHOW 4,eATeNbHOCTbI0 NOCPeACTBOM MOCTaHOBKM Lenen,
NAaHMPOBAHUA, KOHTPONA, KOPPEKLMM CBOMX AENCTBUI U OLLEHKM YCMNELIHOCTU YCBOEHMUA.
CpaBHMBAIOT CNOCOH U pe3ynbTaT CBOUX AEeNCTBMI C 06Pa3LOM - IMCTOM COMPOBONKAEHUA.
O6HapyKMBatloT OTKAOHEHUA. O64yMbIBAOT NPUYNHBI OTKNOHEHUI. OcyLLecTBaAOT
CaMOKOHTPO/Ib U

B3aMMOKOHTPO/1b.
OonTuyecKue ABNEHUA.

NCTOYHMKM cBeTa: TenioBble, NIOMUHECUEHTHbIE, MCKYCCTBEHHble. M3roTtoBaeHne Kamepbl -
o6c+<ypa n unccnegosaHue M306pa)-KeHMF| c nomouwbio mogenn. MHorokpatHoe M306pa)KEHMe
npegmeTa B HECKOJIbKUX NJIOCKUX 3epKaax. M3rotoBntb nepuckon n ¢ ero NoMoLbto NpoBecTU
Ha6ﬂI-O,CI,EHMFI. npaKTW-IECKOG MCcnonb3oBaHWE BOrHYTbIX 3€PKa. 3p|/|Teanb|e UNNK3UNn,
nopoxagaemble

npenomneHnem CBeta. MMpa)-KM. Pa3BMTHE BONOKOHHOM ONTUKK. McNnONb30BaHME 3aKOHOB CBETa B
TeXHuKe.

LemoHcmpayuu 1. PaznnyHble UCTOYHUKK cBeTa. 2. M3o6parkeHune
npegmeTta B HECKONbKMUX

NNOCKUX 3epKanax. 3. M3o6pakeHne B BOTHyTbIX 3epKanax. 4. Mcnonb3oBaHMe BOJIOKOHHOM ONTUKM.
5. YcTpoiictBo dpoToannapaToB, KNHOMNPOEKTOPOB, Kaei0CKOMNoB.

JlabopamopHsie pabomel: 1. U3roToBneHne Kamepbl - 06CKypa M ncciegoBaHme 3o0bpaxKeHus ¢
NOMOLLBIO Moaenu. 2. MpakTUYecKkoe NpuMeHeHue NAOCKMX 3epKan. 3. MpakTnyeckoe
MCMNO/b30BaHME BOTHYTbIX 3epKan. 4. M3roToBneHMe nepuckona U HabatoaeHNa ¢ MOMOLLLbIO
MoZenu.

XapakmepucmuKa OCHOBHbIX s8udos desmenbHOCMU:

YnpasnatoT cBoeli No3HaBaTeIbHOW U y4ebHOW AeaTeNbHOCTbIO NOCPeACTBOM MOCTaHOBKM Lenei,
NAaHNPOBAHMA, KOHTPOSA, KOPPEKLMN CBOUX AEACTBUIM U OLEHKWN YCNELWHOCTN YCBOEHUS.
BbiaenstoT n GopmyanpyIoT No3HaBaTE/IbHYIO Lie/b. BblAENAIOT KOIMYECTBEHHbIE XapaKTEPUCTUKM
06bEeKTOB, 3agaHHble cIoBaMu. NTPUHUMAIOT NO3HaBATEbHYIO Lie/lb U COXPaHALOT ee npu
BbINOJIHEHUN

y4ebHbIx genctamit. OCO3HaIOT CBOU AeUCTBUA. IMeloT HaBblKM KOHCTPYKTUBHOMO OOLLLEHUA B
ManbIx rpynnax.

YenosekK u npupopaa



ABTOMAaTMKa B Hawen }Kn3Hu. Mpumepbl UCMOIb30BAHUSA aBTOMATUUYECKMX YCTPOMCTB B HayKe, Ha
nponssBoacTee 1 B bbiTy. Cpeactsa cBA3n. Pagmo n TenesuaeHme. AibTePHATUBHbIE UCTOYHUKMU
3Hepruun. Buabl anekTpoctaHumin. Heo6xoaMmoCcTb SKOHOMUU NMPUPOAHBIX PECYPCOB U
MCNO/Ib30BaHMA, HOBbIX 3KONOTMMYHbIX M 6e3onacHbIX TexHoa0rMin. Hayka n 6esonacHocTb Atoaei.

LemoHcmpayuu: 1. oTomatepumansl U crangbl no teme.
JlabopamopHsie pabomel: 1.M13yueHne AelCTBUIA CPEACTB CBA3M, PASUO U TENEBUAEHMA.

XapakmepucmuKa OCHOBHbIX s8udos desmesnbHOCMU:

CamocTonaTelbHO GOPMYIMPYIOT NO3HaBATEIbHYO 3a4a4y. YMeIOT (MM pa3BMBatoT) CNOCOBHOCTL C
NMOMOLLbIO BOMPOCOB A406bIBaTh HeAO0CTaloLWY0 MHGOPMALMIO.

KnHemaTtuka

Cnocobbl onMcaHMA mexaHuYeckoro AsuxeHuns. Cuctema otcyeta. MpAMOANHENHOE ABUMKEHUE.
MpAMONUHeHOe paBHOMEPHOE ABUMKEHME NO NAOCKOCTU. MepemelleHne N CKOPoCTb Npu
paBHOMEPHOM NPAMOANHENHOM ABUMKEHUM NO NNOCKOCTU. OTHOCUTENbHOCTD ABUNKEHMUA.
CnokeHune ABuKeHUI. MPUHLUN HE3aBUCUMOCTU ABUMKEHUI. KpnBOAMHEHOE ABUKEHME.
[BuxeHue Tena, bpoweHHOro Noa yrn1omM K ropu3oHTy. PaBHOMepHOE ABUXKEHME MO OKPYKHOCTH.
Yrnosan ckopocTb. MNepros 1 YyacToTa BpalieHMA. CKOPOCTb U YCKOPEHWe NPy paBHOMEPHOM
ABUXEHNN MO OKPYXKHOCTH.

JlabopamopHsie pabomel

MN3yyeHune auxkeHma cBoboaHO nagatoLLero Tena.
MN3yyeHre OBUKEHNA MO OKPYIKHOCTU.

lpumepHbie membl NPOEKMHbIX U uccnedosamesnbCKux pa6om.'

OnpeaeneHne CKOPoCTY PaBHOMEPHOTO ABUMKEHUSA NPU UCMO/b30BaHUM TPeHaxepa «berosasn
[OPOXKKa».

McToprueckan peKoHCTPYKLUMA onbIToB [anunaen no onpeaeneHuto yCKopeHus cBoboLHOro
nageHus Ten.

MpuHUMNbI paboTbl NPUHBOPOB A9 U3MEPEHNSA CKOPOCTEN N YCKOPEHUA.
MpumeHeHMe cBO6OAHOro NageHus ANA U3SMEPEHNs peaKkLUnmn Yenoseka.
PacueT TpaeKkTopuM ABUKEHUA NEPCOHaXKel pacckasos P.Pacns.

XapakmepucmuKa 0CHOBHbIX 8UO08 BesimeanbHOCMU: YTeHME U 0BCYKAeHMe TeKcTa cTaTei
WHTEPHET-CalToB, 06CYKAeHWe AOKNAA0B M Npe3eHTaLM i, CoCTaBAeHMe U peleHne 3a4a4,
obcyXaeHue cnocobos pelleHns (noarotoska K O no ¢pusuke).

AnHamuka

NHepumanbHble cuctembl oTcyeTa. Cuna. 3akoHbl HbtoToHa. [BuKeHMe Tena nog aencrsnem
HECKOIbKUX CUA. [IBUKEHUE CUCTEMDI CBSI3AHHbIX Ten. JMHaMMKa PaBHOMEPHOTO ABUMKEHMUA
MaTepuasbHOM TOYKM NO OKPYKHOCTU. Knaccbl cn. 3aKOH BCEMUPHOTO TAFOTEHUSA. [ BUKEHUE
nnaHet. UCKycCTBEHHbIE CRYTHUKM.

ConHeyHas cuctema. Nctopua pa3sButmns npeacrasneHnin o BceneHHol. CTpoeHue u 3BoAIOLMNSA
BceneHHo.

JlabopamopHsie pabomel

N3mepeHne maccbl Tesla C MCNONb30BaHMEM BEKTOPHOIO PasfioXKeHua cubl. M3yyeHue
KMHEMATUKM U AMHAMWKUW PAaBHOYCKOPEHHOTO ABUKEHUA (Ha npumepe malumHbl ATByaa). U
3y4yeHne TPEHUN CKOJIbIKEHUS.



lMpumepHbie membl IPOEKMHbIX U UCCAe008amenbcKux pabom:

NcToprueckan peKkoHCTPYKLUMA onbiToB KynoHa n AMOHTOHa Mo onpegenieHunto BeIMUYUHbI CUIbI
TPEHMUA CKOMbKeHUsA. NepBble NCKYCCTBEHHbIE CMYTHUKM 3eMaun.

KaK oT/In4atoTca MexaHUYecKkme npoueccbl Ha 3emsie 0T MeXaHUYEeCKMX NPOLLECCOB B KOCMoOcCe?
Tena ConHeuyHoM cuctembl. OTKPbITUA Ha KOHUYMKe nepa.

XapakmepucmuKa 0CHOBHbIX 8U008 OeamesnbHOCMU: YTEHNE U 06CyKAEeHME TEKCTa cTaTel
WHTEPHET-CaNTOB, 0OCYKAEHME AOKNAA0B U NMPe3eHTauuin, CoCTaB/leHUEe U pelleHme 3a4ay,
obcykaeHue cnocobos pelleHna (nogrotoska K O3 no ¢usuke).

Umnynbc. 3aKOH cOXpaHEeHUA UMNyabca

NUmnynbe. U3meHeHne nmnynbca maTepuanbHoOn TOUKKU. CucTema Tesl. 3aKOH COXPaHeHus
MMNynbca.

I'Ipumeprle membl NMPOEeKMHbIX U uccnedosamesnbCKUx pa6om:

PeakTnBHOe asueHue B npupoae. PaccnegosarHue AT ¢ NOMOLLbIO 3aKOHA COXPaHEHUA
MMmny/abca.

XapakmepucmuKa 0CHOBHbIX 8UO08 BesimeanbHOCMU: YTeHME U 0BCYyKAeHMe TeKcTa cTaTei
WMHTEPHET-CAalUTOB, 06CYKAEHWE A0KNAL40B U Npe3eHTaLMiA, COCTaB/IEHME U peLlleHme 3aau,
obcyXaeHue cnocobos pelleHns (noarotoska K O no ¢pusunke).

Cratuka

PaBHoBecue Tena. MomeHT cubl. Yc1o0BKUA paBHoOBeCUA TBepAoro Tena. [pocTbie mexaHU3Mbl.
JlabopamopHsie pabomei:

OnpegeneHune LEeHTPOB Macc Pas/iMyHbIX Ten (Tpu cnocoba).

lpumepHbie memebl NPOEKMHbIX U uccnedosamesbCKUx pa6om:

MpMMeHeHMe NPOCTbIX MEXaHW3MOB B CTPOMTE/IbCTBE: OT 3eM/IAHKM A0 HebocKpeba.
WNccnepoBaHme KOHCTPYKUMM Befocuneaa.

XapakmepucmuKa 0CHOBHbIX 8UO08 OessmenbHOCMU: YTeHME U 0BCYyKAeHMe TeKCTa cTaTei
WHTEePHEeT-calnToB, 06CyKaAeHNe AO0KNAA0B M Npe3eHTaLMiA, cCoCcTaBaeHMe U pelleHne 3a4ad,
obcyxkaeHue cnocobos peweHus (noarotoBka K O no ¢pusmnke).

MexaHuyeckue KonebaHuA 1 BONHbI

MexaHnyeckue KonebaHus. I'IpeoﬁpaaosaHme SHEPTNU NP MeXaHNYECKUX KonebaHunax.
MaTtemaTnyeckuii n I'Ipy)'KMHHbIﬁ MaATHUKMN. CBO6OAHbIe, 3aTtyxarowme n BbiIHyXEeHHbIE
KonebaHuA. PesoHaHc. MexaHMYecKkne BOJHbI. OnnHan CKOPOCTb BOJIHbI. 3ByK.

JlabopamopHsie pabomei:

MN3yyeHne KonebaHWii HUTAHOTO MAATHUKA.

lMpumepHble memMbl MPOEKMHbIX U Uccaedo8amenbcKux pabom:

CTpyHHble My3blKa/ibHble MHCTPYyMeHTbl. KonebaTtenbHblie CUCTEMBI B NPUPOLE U TEXHUKE.

XapakmepucmuKa 0CHOBHbIX 8UO08 OeamenbHOCMU: YTeHMe 1 0BCyKaeHMe TeKcTa cTaTei
WHTEPHEeT-CalnToB, 06CyKAeHMe A0KNaA0B M Npe3eHTal M, CoCTaBleHMe U pelleHne 3agau,
obcyxaeHue cnocobos peweHns (noarotoBka K O no ¢pusmnke).

3neKTp0MaI'HMTHbIe KonebaHuA 1 BOHbI



MepemeHHbIN 3/1eKTpUYecKknii Tok. KonebatenbHblit KOHTYpP. BbiHY»KAeHHbIe 1 cBo6oaHble M
KoJsiebaHuA. DM BOJIHbI U UX CBOUCTBA.

I'Ipumepr/e membl NMNPOeKMHbIX U uccned0o8amesbCKUXx pa6om:

MPUHLMMbI PpagnoCcBA3n 1 TeneBuaeHua. BanaHme M nsnyyeHnin Ha *Kuneble OPraHNU3Mbl.
N3roToBneHne yCTaHOBKM 414 AeMOHCTpaumu onbiTos no MW,

dneKkTpomarHmTtHoe nsnydyeHme CBY-neun. Nctopryeckaa peKoHCTPYKLKMA onbiToB AMnepa.

XapakmepucmuKa 0CHOBHbIX 8UO08 OesmenbHOCMU: YTeHne U 0bCyKaeHMe TeKcTa cTaTei
WHTEePHEeT-calnToB, 06CyKaAeHWe AO0KNAA0B M Npe3eHTalLMiA, cocTaBaeHMe U pelleHue 3a4au,
obcyxaeHue cnocobos peweHus (noarotoBka K O no ¢pusmnke).

OnTtuKka

NCTOYHMKM cBeTa. ,ﬂ,eﬁCTBMH cBeTa. 3aKoH ﬂpﬂMOJ’IMHEﬁHOFO pacnpocTtpaHeHNA CBETa. 3aKoH
OTpa*eHnAa ceeTa. HOCTpoeHMe M306pa)'KEHMﬁ B NJIOCKOM 3epKane.

3aKOH NPesioM/IeHNA CBETa Ha NJIOCKOM rpaHumLe ABYX OAHOPOAHbIX MPO3payHbIX cpea,
MpenomneHue ceeTa B npusme. ncnepcus ceeta. ABAeHNE NONHOMO BHYTPEHHENO OTPaXKEHMA.
JInH3bl. TOHKME NNH3bI. MocTpoeHre M306parkeHnid, CO34aBaeMbIX TOHKMMU ANH3aMuK. [nas u
3peHune. OnTuyeckre npubopbI.

JlabopamopHsie pabomei:

JKcnepumeHTanbHan NPOBepKa 3aKoHa OTPaXKeHMA cBeTa.
N3mepeHune nokasartensa npenoMaeHns Boabl.

N3mepeHne PoKyCHOro pacctoAaHma cobuparoLLeit IMH3bI.
MpumepHbie membl MPOEKMHbIX U UccraedosamesnbCcKux pabom:
NcTopua nccnenoBaHUs CBETOBbIX ABAEHUIA.

McTopmueckan peKoHCTpYKUMa Teneckona Fanunes.
M3roTosneHmne Kanenaockona.

XapakmepucmuKa 0CHOBHbIX 8UO08 OeamesnbHOCMU: YTeHNE U 06CyKaeHME TeKCTa cTaTel
WHTEPHET-CaNToB, 0OCYXKAEeHME AO0KNaA0B U NPe3eHTaUuii, COCTaBEHNE U pelleHme 3aad,
obcyaeHue cnocobos pelleHnn (nogrotoska K O3 no ¢usuke).

®du3nKa atoma 1 aTOMHOro aapa

CtpoeHue atoma. [MornoweHue n ucnyckaHue cseta atomamum. OntTuyeckne cnektpbl. OnbiThbl
Pesepdopaa. MnaHeTapHaa moaenb atoma. CTpoeHne aTOMHOro sapa. 3apafoBoe U MaccoBoe
yucna. aepHbie cubl. DHEPrua cBA3M aTOMHbIX agaep. 3aKOH paanoaKTUBHOIO pacnaaa. Anbda- u
6eTa-pacnagbl. NpaBuaa cmelleHuna. AgepHble peakunn. [leneHme n cuHTes saep. AgepHas
aHepreTuKa. UcTtouHuKm sHeprum ConHua 1 3Be3a. Pernctpauma agepHbix nsnyveHunin. Bananuwe
PaAMOaKTMBHBIX U3/TYYEHWNI Ha KMBble OpraHM3mbl. Jo3MmeTpUs. DKoa0rnyeckme npobaemol
A0EPHON SHEPrETUKMN.

lMpumepHble membl MPOEKMHbIX U UcCiedo8amesbCKux pabom:
NcTopua nsyyeHuns atoma.
N3mepeHune KMNAO conHeyHol 6aTapen.

HeBuAaumble N3ny4yeHns B CMEKTPE HArpeTbIX Tes.



XapakmepucmuKa 0CHOBHbIX U008 OesmenbHOCMU: YTeHME U 0BCYKAEeHMe TeKCTa cTaTei
WMHTEPHET-CAalUTOB, 06CYKAEHWe AOKNAL0B M Npe3eHTaLM i, COCTaBAeHMEe U pelleHne 3a4a4,
obcyXaeHue cnocobos pelweHns (noarotoska K O no ¢pusmnke).

dopmbl opraHmsaumnmn obpasosaTenibHOro npouecca:
lpynnosas, uHAnBMAYaAbHaA, POHTaNbHaNA
Bepgywme TeXHONOrUMU:

Mcnonb3yoTca afieMmeHTbl Ciefyowmx TEXHOJIOTUIA: NPOEKTHanA, I'IpO6J'IEMHOFO 06y‘-|eHMFI,
MH(I)OpMaLI,VIOHHO-KOMMYHMKaLI,MOHHaFI, KPUTUYECKOIo MbllneHnA, I'IpO6I'IEMHOFO Aunanora,
nrposasn.

OcHoBHble meToAbl paboTbl Ha YpoKe:

Begywumn metogamm 06yHEHMﬂ ABNAKOTCA: YaCTUYHO-NOMCKOBOW, MeToa maTeMmaTnyeckoro
MmoaennpoBaHusa, aKCMOMATUYECKUN mMmeToa.

¢0prI KOHTpOAA:

TaK KaK 3TOT KypcC ABNAETCA A0NONAHUTENbHbIM, TO OTMETKa B 6annax He cTaBuTCA.

yqaumﬁcn Y4UTCA OLL,eHNBATb cebaun APYrnx cam, 4To NO3BOJIAET Pa3BMUBATb YMEHNUA CaMOaHa/In3a
n CI'IOCO6CTBVET Pa3BUTUIO CaMOCTOATENIbHOCTU, KaK CBOﬁCTBy JIMYHOCTM y4yauleroca. BeiasneHne

NMPOMEKYTOUYHbLIX N KOHEYHbIX PE3YNbTATOB Yy4aLlNXCA NPONCXOOUNT Yepe3 NPaKTU4eCKyro
AeATE/IbHOCTb,; 3a4€THbIE pa6OTbI:

* BbICTaBKa MPOEKTOB, Npe3eHTaLmii;

* NEeMOHCTPaLMA 3KCNEepPUMEHTa, KauyecTBEHHOW 3a4auMn C KayecTBeHHbIM (YCTHbIM WMAM B BuAe
NPUNOXKEHUS, B TOM 4ucCae, NpeseHTaumen) onucaHuem npouecca Ha 3aHATMM, decTuBane

3KCNEepMMEHTOB; ¢WI3VILIECKME onnmnunagbl.

KaneHpapHo-Tematuyeckoe nnaHuMpoBaHue

Ne Tema 3aHATUA. OdaTta
Ucnonb3oBaHue
n/n. Bcero yacos nposeae
obopyaoBaHus HuA
Teopua | NPaKTUKa
BBogHoe 3aHATMe. Llenn n KomnbloTepHoe 1 14.01.25
3a4a4m Kypca. TexHUKa obopygoBaHue
1. 6e3onacHOCTW.
JlabopamopHsie pabomel: ObopyanoBaHue ana 1 21.01.25
«M3yyeHne aBUKEHUA NabopaTopHbIx paboT n
csobogHoO YY4EHUYECKMX OMbITOB
nagaroLero Tenar,
«MN3yyeHmne
ABUXKEHMA Tena no
2. OKPYKHOCTU»




Kak 1 Kyga nonetena ObopyaoBaHue ana 28.01.25
BMLUHEBAA KOCTOYKa? PacyeT | AeMOHCTpaumi
TPaeKTopUKN ABUKEHUA TeN U
nepcoHaxen pacckasos
3. P.Pacns o MioHxay3eHe
NcTopuruecKkasa pekoHCcTpyKuma| ObopyaoBaHue ans 04.02.25
onbiToB lNAaAMnesa no AEMOHCTPaLn
4 onpeaeneHunto yCKopeHus g.
Cuna Bonu, cuna ybexaeHma | ObopyaoBaHue ans 11.02.25
nnun cuna - dpmsmyeckasn AEeMOHCTpauui
5. BE/INYMHA?
JlabopamopHsie ObopynoBaHue ana 18.02.25
pabomet: «Usy-enne NabopaTopHbIX paboT U
TPEHUNA CKONBbKEHNA»
6. YYEHNYECKNX ONbITOB
UcTtopua passutma ObopyaoBaHue ans 25.02.25
npeacTaB/ieHN o AEeMOHCTpaumi
BceneHHoi.
ConHeyHana cucrtema.
OTKpbITUA HA KOHYMKe nepa.
Mepsble
7. NCKYCCTBEHHbIE
CNYTHUKKM 3eman.
8. KakK Bbl AXTY Ha3oBeTe... KomnbloTepHoe 04.03.25
obopyaoBaHue
PeakTnBHOE aBMXKEHME B 11.03.25
9. npupoae.
PaccneposaHune ATM ¢ KomnbloTepHoe 18.03.25
NOMOLLbIO 3aKOHA obopyaoBaHue
10. COXpaHeHUA MMMNynbca
MpumeHeHne NpocTbIX KomnbloTepHoe 01.04.25
MEeXaHU3MOB B obopynoBaHue
cTpouTenbcTee: oT
11. 3eMNAHKM A0 Hebockpeba




Buabl MaATHUKOB N KX ObopyaoBaHue ans 08.04.25

KonebaHui OEeMOHCTpaumi
12.
Y10 nepeHOCUT BOAHA? 1 1 15.04.25
13. KonebaTtenbHble cMCTEMDI B
npUpoAe U TEXHUKE
MccneposaHme KomnbloTepHoe 1 22.04.25
9NEKTPOMArHMTHOro obopygoBaHue
14. nsnyvyeHuna CBY-neuu
N3rotoBneHne moaenu KomnbloTepHoe 29.04.25
15. Kanemngockona. obopynoBaHue
JKcnepumeHTanbHanA ObopynoBaHue gna 1 06.05.25
NPOBEpPKa 3aKOHa OTPAXKEHUA | AEeMOHCTpaLMi
16. ceeTa.
MNMornoweHne n ncnyckaHme KomnbloTepHoe 1 1 13.05.25
cseTa aTomamu. Ontuyeckme | obopynosaHue
CNeKTpbl.
17.
BanaHmne pagmoakTUBHbIX 1 20.05.25
N3ly4eHUI Ha KMBble
OpraHusmbl
18.

YuebHO — meToamnueckoe obecneyeHune

1. depepanbHbIi rOCYyAapCTBEHHbINM 06pa3oBaTe/ibHbIA CTaHAAPT [INEeKTPOHHbIN
pecypcl. — Pexxum goctyna: http://standart.edu/catalog.aspx?Catalog=227

2. Caiit MuHucTepcTBa 06pa3oBaHMA U Haykun Poccuitckoit ®epepauunn// oduumanbHbiii canT. —
Pexum goctyna: http://MmuHobpHayku.pd/

3. AnropuTmbl pelieHuns 3agad no ¢usuke: festivai.lseptember.ru/articles/310656
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