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1. IOACHUTEJIBHAS 3AIIMCKA

JononuutenbHas — oOpasoBarenbHass mnporpamma  «lIpoexTHas u  HMccieqoBaTeNbCKast
JeATeIbHOCTHY» pa3paboTaHa B COOTBETCTBHH C COBPEMEHHBIMU TPEOOBAaHUSIMU HOPMATHUBHO-TIPABOBOTO
o0ecrieyeHus:

1. ®enepanbublii 3akoH Poccuiickoit denepanuu ot 29 nexadps 2012 Ne 273-03 «O6 oOpazoBaHuU B
Poccuiickoit deneparumn» (nanee — @3 Ne 273).

2. Ilpuka3 MunucrepctBa obpa3zoBanus u Hayku Poccuiickoii @eneparnuu ot 9 suBaps 2014 Ne 2 «O6
YTBEP)KJACHUM MOpsiAKAa MPUMEHEHUS OpraHu3alMsIMM, OCYILECTBISIOUIMMU  00pa30BaTeNIbHYIO
JEATeNbHOCTh, JJIEKTPOHHOTO OOYYeHUs, JUCTaHIMOHHBIX OO0pa30BATENbHBIX TEXHOJOTHHA TIpU
peanuzanuu 00pazoBaTeIbHBIX Tporpammy (nanee — [Ipukasz Ne 2).

3. KoHuemnuusi pa3BUTUSL JONOJHUTENBHOIO 0Opa3oBaHUS JAETEH, YTBEPXKICHHAS PpPacCHOpPsHKEHUEM
[IpaBurensctBa Poccuiickoit deneparuu ot 31 mapra 2022r. Ne 678-p ([Janee — Konnernus).

4. IlpuoputetHbiii NPOeKT «JlOCTymHOE OMOTHUTENbHOE OOpa3oBaHHWE IS JETEH», YTBEPKICH
npesuauymom Cosera npu Ilpesunente Poccuiickoit ®denepanuu mo cTpaTeruyeckoMy pa3BUTHIO U
MIPUOPUTETHBIM MpoekTaM (1poTokoi1 oT 30 Hos1Opst 2016 . Ne 11).

5. Ilpuka3 MunuctepctBa npocsemienus Poccuiickoit @enepanuu ot 09 Hos10pst 2018 roga Ne 196 «O06
yrBepxkaeHun [lopsiaka opraHuzaluu M OCYHIECTBJIEHHS 00pa30oBaTENIbHON JIEATENBHOCTH  T10
JOTIOJTHUTEIBLHBIM 0011Ie00pa3oBaTeIbHBIM porpamMmamy (nanee — [Ipukaz Ne 196).

6. Ilpukaz3 MuHucrepctBa 00pa3oBaHHUS M MOJIOAEKHOW NOMUTHKU CBEpIUIOBCKONW 00sacTH OT
30.03.2018 Ne 162-Z1 «O06 yrBepxkaenun KoHuenuuu pa3BuTHS 0Opa30BaHUS Ha TEPPUTOPUHU
CeepmiioBckoit obsactu Ha niepuoa 10 2035 rogay.

7. Ilpuka3z MunucrepctBa npocpemenust Poccuiickoit @enepanun ot 9 HosiOps 2018 1. Ne 196 «O
MOPSIIKE OpraHu3allMd M OCYILECTBICHUS 00pa30BaTENbHON JEATENBHOCTH MO JOMOJHUTEIbHBIM
00111600pa30BaTEIHHBIM MTPOTPAMMaM).

8. [Toctanorienue [ maBHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpaua PD ot 28 centsops 2020 r. Ne 28
«O06 yrBepxkaennn canuTapHbix nmpasmi CII 2.4.3648-20 «CaHuTapHO-31THIEMHOJIOTHISCKUE
TpeOOBaHUs K OpraHU3aIUsIM BOCIIUTAHUS U 00YUESHHUSI, OT/IbIXa U O3/I0POBJICHHUS IETEH U MOJIOACKI
(manee — CanlluH);

9. ®enepanbHbIi HAIIMOHAIBHBIN MPOEKT «YCcHeX Kaxa0ro pebeHka», B paMKax HallHOHAJIBHOTO MTPOEKTa
«O0pazoBanue» (yrBepxkaeH npesuauymom Cosera mnpu Ilpesugente Poccuiickoit ®denepauuu 1o
CTPAaTETHYECKOMY Pa3BUTHUIO M HAITMOHAIBHBIM ITpoekTam oT 24 nexadps 2018 r. Ne 16);

10. Ycra MKOY OOIII c. I'opoauiie.

HanpasieHHocTs IporpaMmsl

JlononuutenbHas — oOpas3oBatenbHas nporpamma  «lIpoekTHas W MccienoBaTenbeKas

NEeATeIbHOCTb» UMEET OOIEMHTEIIEKTYaIbHYIO HallPABJIE€HHOCTb.
AKTYaJIbHOCTB NIPOTPAMMBI.

OKCIIEpUMEHT SBISAETCS ICTOYHUKOM 3HAHWM M KPUTEPUEM MX MCTUHHOCTHU B Hayke. KoHnenuus
COBPEMEHHOT0 00pa30BaHUs MOJPAa3yMEBAET, UTO B y4EOHOM 3KCIIEPUMEHTE BEIYIIYIO POJIb JOJKEH
3aHATH  CAMOCTOSITENIBHBIM ~ HCCIIENIOBATEIbCKUMM — y4EHMYECKHH  dKkcnepuMeHT. (CoBpeMEHHBbIE
HKCTIIEpUMEHTAIbHbIE HCCIIEAO0BAaHUS MO (U3UKE YK€ TPYIAHO NPEACTaBUTh O€3 HCIOJIb30BaHMS He
TOJIBKO aHAJIOTOBBIX, HO U HU(POBBIX U3MEPUTENBHBIX TPHO0poB. B denepanbHOM rocynapcTBEHHOM
oOpa3oBarenbHOM cranaapte (nanee — OI'OC) nponucaHo, YTO OJHUM U3 YHHUBEPCAJIBHBIX YUEOHBIX
nevictBuil (manee — YY), npuoOpeTaeMbIX ydallMMHCS, JOJDKHO CTaThb yYMEHHE «IIPOBEICHHS
ONBITOB, IPOCTBIX OKCIEPUMEHTAIbHBIX HCCICNOBAHUM, MNPAMBIX U KOCBEHHBIX W3MEpPEHUU C
MCTOJIb30BAHUEM AHAJOTOBBIX M HU(MPOBBIX U3MEPUTEIBHBIX MPUOOPOB». YUEOHBIN IKCIIEPUMEHT 110
¢u3uKe, MIPOBOIUMBIN Ha TPAJAUIIMOHHOM 000py0oBaHuHU (6€3 MpUMEeHEeHus! HUPPOBHIX JabopaTopuit),

[Beaure Tekcr]



HE MOXET B ITOJHOU Mepe 00eCTIeYnTh pereHne Bcex 00pa3oBaTeIbHbIX 337a4 B COBPEMEHHOW HIKOJIE.
CrnoxuBIIascs CUTyalusi 00ycIOBJIEHA CYIIECTBOBAHUEM pPsijia IpoOiIeM:

* TPAaJUIIMOHHOE IIKOJBHOE 000pyI0BaHUE U3-3a OIPAHUYEHMSI TEXHUUECKHX BO3MOYKHOCTEN HE
II03BOJISIET ITPOBOJUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEA0BAHNS;

* JIMTEIBHOCTh NPOBEACHUS (U3NYECKMX HCCIEAOBAaHUI HE BCErjga Coryiacyercs ¢
JUINTENbHOCTHIO YUEOHBIX 3aHSTHIA;

* BOSMOXXHOCTh ~ TNPOBEACHUS  MHOTHX  (U3UYECKUX  HCCIEAOBAHUN  OTPAaHMYMBACTCS
TpeOOBaHUAMHU TEXHUKH OE€30MAaCHOCTH H JIp.

[udposass mabopatopusi KapAWHAIBHBIM O0pa3oM H3MEHSET METOJUKY W COJICp)KaHHE
AKCIEPUMEHTAJIbHON AEATEIbHOCTU U IIOMOTAET PEIMTh BbILIENIEpEUUCIIeHHbIe TpoOieMbl. lupokuit
CHEKTp IH(POBBIX TATYUKOB IO3BOJICT YUYAIIMMCS 3HAKOMHUTBCA C Tapamerpamu (PU3n4ecKoro
SKCIEPUMEHTAa HE TOJBKO Ha KaueCTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHE. C MOMOIIBIO
uuppoBoil 1aboparopud MOXKHO MPOBOJAUTH JUIMTENBHBIM OSKCIEPUMEHT Jake B OTCYTCTBUU
sKcniepuMeHTaropa. IIpu 3TomM u3MepsieMble JaHHbIE W pe3yiabTaThl UX 00pabOTKH OTOOpa)karoTcs
HENOCPECTBEHHO Ha dKpaHe KoMIlbloTepa. B mpouecce popmMupoBaHus sKCriepuMEHTAIbHBIX YMEHUN
1o pU3UKe yyaluics y4uTcsl IpeaCTaBIATh HH(POpMaLIKIO 00 HCCIeI0BaHUH B YETHIPEX BUAX:

* B BepOaJbHOM: OIHCHIBaTh SKCIIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJEIb 3KCIIEPUMEHTA,
¢buKcHpoBaTh BHUMAHHUE HA U3MEPSIEMBIX PU3NYECKUX BEIMUMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJIHATH TAOJIUIBl TAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHUs IpaduKoB (IIpH
3TOM y yYalIuXcs BO3HHKAET MEPBUYHOE NIPECTABIEHUE O MacIITabax BEJIUYHH);

* B rpaduyecKkoM: CTPOUTh Tpa@UKd MO TAOIMYHBIM JaHHBIM, YTO IO3BOJSET MEPEUTH K
BBIJIBIDKEHUIO TUIIOTE3 O XapaKTepe 3aBHUCHUMOCTH MEXIy (PU3MYECKHMMH BEJIWYUHAMH (IIPH 3TOM
yuuTedb IOKa3bIBA€T TMPEUMYLIECTBO B BHU3yaIM3allMM 3aBUCUMOCTEH MEXIy BEIMYHMHAMH,
HarJsIHOCTh U MHOTOMEPHOCTD);

* B AHWINTHYECKOM (B BHJE MAaTeMaTHYECKMX YpPaBHEHUi): HPUBOAUTH MAaTEMaTHUYECKOE
ONMCAaHHE B3aUMOCBS3M (PU3MUECKUX BEIMYMH, MaTeMaTHuecKkoe OOOOIIeHne MOIy4eHHBbIX
pe3yIbTaToB.

Ilepexox K KaxaoMy 3Tally NpeACTaBICHHUS HH(DOPMALMHU 3aHUMAET JOCTATOYHO OOJIBIION
MPOMEXYTOK BpeMmeHU. besycimoBHo, B 7—9 Kiaccax 3TOT mpoliecc HEoOXOIuM, HO B CTapIINX
KJlaccax 3TO BpeMs MOXHO ObLIO Obl OTBECTHM Ha pelieHue 0osiee BaKHBIX 3a7ad. B 3ToMm IuiaHe
UG poBbIE J1TAOOPATOPUH MO3BOJISIOT CYIIECTBEHHO 3KOHOMUTH BPEMsl, KOTOPOE€ MOXHO IOTPAaTUTh HA
(bopMupoBaHHE UCCIENOBATEIbCKUX YMEHUN yUaIllUXCsl, BBIPAKAIOIIUXCS B CICAYIOIUX ACHCTBUAX:

* onpezieseHrne IpoOIeMsl;

* [I0CTAHOBKA UCCIIEZ0BATENILCKOM 3a1auu;

* [UTAHUPOBAHUE PELICHUs 3a1a4u;

* IOCTPOEHHUE MOJIENIEH;

* BBIJIBIDKCHUE TUIIOTES;

* SKCIIEPUMEHTAJIbHAS TPOBEPKA TUIIOTES;

* aHaJIM3 JaHHBIX SKCIIEPUMEHTOB WM HAOIIOICHU;

* popmynupoBaHue BHIBOJOB.

[locnenuue ronpl y ydamuxcs HaOMIOMAETCsl HHU3Kas MOTHBALMA HM3Yy4YCHHsS] €CTECTBEHHO-
HAay4YHBIX TUCIHUIUIMH M, KaK CJEACTBUE, MajeHue KadecTBa oOpasoBanus. LludpoBoe yuebHOE
o0opy/noBaHHE TO3BOJSET yJalllUMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOJaMHU HCCIEIOBaHUS,
MPUMEHSIEMBIMU B HayKe, a YYUTEII0 — MPUMEHITh Ha MPAKTUKE COBPEMEHHBIC MeIaroruueckue
TEXHOJIOT U H.

AKTyallbHOCTh TMpOTpaMMbl OOYCIIOBIIEHA €€ METOJOJOTHYECKOW 3HAYMMOCTBHIO. 3HaHUS H
YMEHHsI, HEOOXOAWMBbIE Ui OpraHu3allid MPOEKTHONW U HCCIEeNOBATENbCKON JesITeNbHOCTH, B
OyIylieM CTaHyT OCHOBOW JUIsl OpraHW3allid HAayYHO-HCCIIEOBATENbCKON IEsITeNhHOCTH B BY3aX,
KOJUIEKaxX, TEXHUKyMax U T.1. [Iporpamma mo3BoJisieT peaau3oBaTh akTyallbHbIE B HACTOSIIIIEE BpeMs
KOMIIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, JESITENIbHOCTHBIM MOAX0Jbl. BkitoueHue
yYaluxcsi B Y4eOHO-HCCIEIOBATEIbCKYI0 M TPOEKTHYIO NEATENbHOCTh TaK JX€ OJWH U3 MyTel
MOBBIIIEHUS MOTUBAIMHU U 3(PPEKTHBHOCTU caMOl y4eOHOU JesITeNLHOCTH B OCHOBHOM IITKOJIE
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Heas u 3axaum Kypca

Leas nporpamMmel: co3aHuE YCIOBUIM JIJISl YCIICIIHOTO OCBOEHUSI YUEHUKAaMU OCHOB ITPOEKTHO-
HCCIIEIOBATEILCKOM ASSITCIHHOCTH.

3agaum nporpamMmbl.

J (hopMHpOBAHKE MPEACTABICHUNA YJaIIHXCsl 00 MCCIIeIOBATEIILCKOM JIeATEIFHOCTH;

J 00y4eHHE CIEeIHAIbHBIM 3HAHUSM, HEOOXOJMMBIM JUISI TPOBEACHHUS CaMOCTOSTEIbHBIX
HCCIIEIOBAHNH;

. (dhopMHpOBaHKE U PA3BUTHE YMEHHUI M HABBIKOB MCCIIEI0BATEIHCKOTO TTOUCKA,

J pa3BUTHE TTO3HABATEIIBHBIX MOTPEOHOCTEN U CIIOCOOHOCTEH, KPEaTUBHOCTH;

o pa3BUTHE KOMMYHUKATHBHBIX HaBBIKOB (TIApTHEPCKOE OOIICHHE);

. dbopmupoBaHrEe HaBBIKOB paboOThl ¢ uHOpMmarmeil (cOop, cUcTeMaTH3alMs, XpaHEHHE,
WCIIOJIb30BAHUE);

. (hopmMupoBaHNE YMEHHUS OLIEHUBATh CBOM BO3MOXKHOCTH, OCO3HABATh CBOU UHTEPECHI U

JIeNIaTh OCO3HAHHBIN BBHIOOP.

LleHHOCTHBIMM OPHEHTHPAMHU [IPH OCBOEHHUH Kypca CIyXaT: COLMaIbHasi COMMIAPHOCTh, TPY
1 TBOPYECTBO, HayKa, UCKYCCTBO, IPUPO/Ia, UETOBEYECTBO U €r0 Pa3BUTHE.

dopMa U pe:KuM 3aHATHI

Cucrema 3aHSATHH COPUEHTHUPOBAHA HE CTOJIHPKO Ha TEpenady «rOTOBBIX 3HAHUN», CKOJIBKO Ha
(hopMupoOBaHNE aKTUBHOW JIMYHOCTH, MOTUBUPOBAHHON K CaM0O00Opa30BaHUIO, 00Iagaroeil HaBbIKaMU
CaMOCTOSITEIPHOTO MOMCKa, 0TOOpa, aHAJIM3a M UCTOJIb30BaHus nHpopmarmu. B ocHOBe hopMupoBaHus
HCCTIEOBATEIbCKAX YMEHUW JIGKUT JBa TJABHBIX BHJAAa Yy4eOHO-TIO3HABATEIBHOW JEATEIbHOCTH
yUalxcs: MpoeKTHas! 1eATeIbHOCTh B MUKPOIpYIIIe, MpakTuieckasi pabora B 6ubinrorednoM ¢GoHse (B
TOM 4YHClie B MHOPMAIMOHHOM cpefie), a TaKkKe M3YYCHHE PEKOMEHJAIMK M0 OpraHu3aIii yueOHO-
UCCIIEIOBATENIbCKON NIeATeNbHOCTU. JIJia mpoBeAeHUs 3aHATUN HCIOJIB3YIOTCS paziudHble (OpMbI U
METO/bI: y4eOHBIN AKCHEPUMEHT, KPYIJIbIE CTOJbI, TUCIYTHI, OJMMIIMAJbI, MMOMCKOBBICE U Hay4yHBIE
HCCIIEIOBaHUS, MOCTAHOBKA U pellleHHe MPOOJIEMHBIX BOIMPOCOB, MPAKTUUYECKHE PabOThl, TBOPUYECKHE
paboTHI, CaMOaHAJIN3 ¥ CAMOOIIEHKA, HAOIIOCHUS U SKCKYPCHH.

®opMBbl OpraHU3aluu 00pa30BaTEIHLHOIO MpolLecca:

- TpyNnoBas;

- UHJIUBUyalbHas;

- ¢poHTaTBHASI.

Beaymme TexHos0ruu:

Hcnonb3yroTest 3IeMeHThI CIASAYIONINX TEXHOJIOTHIA: MPOEKTHAS, TPOOIEMHOT0 00y4YeHHUs,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO MBILUICHHUS, TPOOJIEMHOTO TUAIOTa, UTpoBasi.

OcHoBHBIE MeTObI PA00THI HA 3AHATHH:

Benymumu metoiamu 00ydeHus SIBISIFOTCS: YaCTUYHO-TIOUCKOBOM, METO MaTeMaTHIECKOTO
MOJENUPOBAHUS, AKCHOMATUYECKUN METO/I.

Pe:xxum 3aHsaTHl. 3aHATHUS IPOXOIAT OJUH pa3 B Hezento 1o 1 yuebHomy vacy (40 muH).

Kareropus yuammxest

JlomonnutensHas  oOpaszoBarenbHass mnporpamma «lIpoekTHas U HcclemaoBaTeNbCcKas
NEeSATENbHOCThY  IpeaHasHaueH i yuammxcs 13-16 ner. KonmuectBo gereit B rpynme ao 10
YeJI0BEK.

Cpok peanu3zanuu nporpammsbl — 34 yaca, Cpok ee ocBoeHus — 1 rog, 1 yac B Henento.
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2. PE3YVJIbTATBI OCBOEHUS JTOINOJHUTEJIBHON OBPA3OBATEJBLHOM
IMPOI'PAMMBI "IIPOEKTHASA n NCCIEAOBATEJBbCKASA
JAEATEJIBHOCTB"

W3yuenne nOMOTHUTENBHOM 00pa3oBaTebHON nporpammbl «IIpoeKkTHas U HCCiIe0BaTEeNbCKast
JeATeIbHOCTh»  HampaBieHO Ha (PopMUpOBaHHE JIMYHOCTHBIX, METANpPEJIMETHBIX U IPEIMETHBIX
pe3yabTaToB  OOYYEHHs, COOTBETCTBYIOUIMX TpeOOBaHUSAM (enepasbHOro TOCYAapCTBEHHOTO
00pa30oBaTeLHOTO CTaHIAPTa OCHOBHOTO 001Ier0 00pa3oBaHus:

IInanupyeMbie pe3yJbTaTbl OCBOEHHUS JOINOJHUTEIBHON 00pa30BaTEbHON IMpPOrpaMMBbl
«[IpoexkTHast M wucciaenoBaTeabCKasi IESTENBbHOCTb»  (C HCIOJIb30BaHMEM 00opyaoBaHus «Touka
pocta») B 7-9 kiaccax.

Peanu3zanus nporpaMMsl CrioCOOCTBYET TOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTaTOB:

JIMYHOCTHBIE:

B cepe muuHOCTHBIX YHUBEPCATbHBIX YUEOHBIX AEUCTBUM ydaIIuXcs:

* yueOHO-1I03HABATENIbHBI HMHTEpPEC K HOBOMY Y4YeOHOMY MaTepualy U croco0am pelieHus
HOBOM 3a7a4HU;

* OpUEHTAIlMs Ha MMOHMMAaHHE MPUYHMH ycliexa BO BHEYUYEOHOU AEATEIbHOCTH, B TOM YHCIE Ha
CaMOaHaJU3 M CAMOKOHTpPOJb pe3y/lbTaTa, Ha aHajU3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBaHUAM
KOHKPETHOM 3a71a4H;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHO e TeIbHOCTH;

Obyuarowuiics noay4um 603MONCHOCHb O (POPMUPOBAHUA:

* BHYTpPEHHEH MO3UIMH IIKOJbHUKA Ha YPOBHE IIOJIO)KUTEIHHOIO OTHOIICHMUSI K IIKOJIE,
MOHUMAaHUsI HEOOXOAMMOCTH YUY€HUS, BBIPAKEHHOrO0 B MpeoliagaHuu y4yeOHO-TI03HABATEIbHBIX
MOTHBOB;

* BRIPQKEHHOHN YCTONYMBOM y4eOHO-TT0O3HABATEILHOW MOTHUBAIIMH YUCHHUS;

* YCTOWYMBOTO y4eOHO-TI03HABATEILHOTO HHTEPECA K HOBBIM OOITHUM cItoco0aM perieHus 3a1ad.

MeTtanpeaMeTHble:

B cdepe peryasiTHBHBIX YHUBEPCATHHBIX YUEOHBIX ACUCTBUN yUaITUXCSI:

* IUIAHMPOBATH CBOM JIEMCTBHUSI B COOTBETCTBMU C IOCTABJICHHOW 3aJaueldl U YCIOBHUSIMHU €€
peanu3anum, B TOM YUCIIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MpPaBUJja B IITAHUPOBAHUH U KOHTPOJIE ClIOcO0a pelieHus;

* OCYILECTBJIATh UTOTOBBII U MOIATOBBIA KOHTPOJIb IO PE3YNbTaTy;

* OLICHMBATh IPABWJIBHOCTH BBIIIOJIHEHUS JCHCTBUS HAa YPOBHE AJEKBATHOW PETPOCIEKTUBHOMN
OIICHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSIM JIaHHOM 334 U 3a7]a4HOI 00J1aCTH;

* aJICKBaTHO BOCIPHHHMMATh NPEAJIOXKEHHS U OLCHKY YYUTENeWl, TOBapuIlel, poauTened u
JIPYTUX JIOJEH;

* pa3nuyath Cocod U pe3yiabTar AeHCTBUS.

Obyuarowuiica noay4um 803MONCHOCHb HAYUUMCAL:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC y4EOHbIEC 3a/auu;

* IPOSIBJISITH NMO3HABATENIbHYIO HHUIIUATHBY B y4€OHOM COTPYIHHYECTBE;

* CaMOCTOSITEIBHO AJCKBATHO OLIEHUBATh IMPABUIBLHOCTh BBIOJIHEHUS JIEUCTBHS U BHOCHUTh
HE0OX0IMMbIe KOPPEKTHUBBI B UCTIOJTHEHHE KaK 110 XOAY €0 peain3alui, Tak U B KOHIIE IeHCTBUSI.

B cdepe noznaBaTesibHBIX YHUBEPCATBHBIX YYEOHBIX NEHCTBUIN yUalTUXCS:

* OCYILIECTBIISITh MOUCK HEOOXOAMMOW MH(OPMAIMU A7l BBIOJHEHUS BHEYYEOHBIX 3a/laHUi C
UCIOJIb30BaHMEM Y4eOHOH JuTepaTyppl M B  OTKPHITOM HH(POPMAIIMOHHOM MPOCTPAHCTBE,
SHIMKJIONEINH, CIIPABOYHUKOB (BKIIIOYAs AJIEKTPOHHBIE, IIU(PPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE
WnrepHera;

* OCYILIECTBIIATh 3aMUCh ((pUKcalnio) BRIOOPOYHON MHPOpPMALUMK 00 OKpYXarolleM MHUpPE U O
ce0e caMoM, B TOM 4HcIIe ¢ momolibio nHcTpyMeHToB UKT;

* CTPOUTH COOOIIEHMS, TPOEKTHI B YCTHOM U MUCbMEHHOH (opme;

* POBOJIUTH CPaBHEHHUE U KIIACCU(UKALIUIO 110 3aIaHHBIM KPUTEPUSIM;
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® YCTaHAaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3H B U3YUdCMOM KPYI'e SIBJ'IGHI/II;'I;

® CTPOUTH PACCYKJICHUS B OpPME CBSI3U MPOCTHIX CYKJICHUH 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBS3SX;

Obyuarowuiics NOIYYUM 803MOHCHOCHb HAYYUMbCA.!

* OCYIIECTBIISITh PACIIMPEHHBIA OUCK HH(POPMALIUH C UCTIOIB30BAHUEM PECYPCOB OMOIHOTEK U
cetu HTepHeT;

* 3amMchiBaTh, (GUKCHPOBATh HHGOPMAIMIO 00 OKPYKAIOUIMX SBICHHSIX C IOMOIIBIO
nacrpymentos UKT;

* OCO3HAHHO U IPOMU3BOJIBHO CTPOUTH COOOIIEHUSI B YCTHOM M MUCbMEHHOH popme;

* OCYIIECTBIIATH BBIOOP Harboee 3 (EeKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBU;

* CTPOUTB JIOTHYECKOE PACCYKICHNE, BKIFOYAONIEE YCTAHOBICHNE TPUYMHHO-CIICCTBEHHBIX
CBsI3€;

* MOT'YT BBIMTH Ha TEOPETUYECKUM YPOBEHD PEIICHHUS 3a/1a4: PELICHUE 110 ONIPENEIEHHOMY
IIJIaHY, BJIAJICHUE OCHOBHBIMM IIPUEMAMH PELLIEHUs, OCO3HAHUS AEATEIBHOCTH 10 PEIICHUIO 331a4H.

B chepe koMMyHNKATHBHBIX YHUBEPCATbHBIX YIEOHBIX JEUCTBUM ydalUXCs:

* aJICKBaTHO MCIIOJIb30BaTh KOMMYHUKATHBHBIE, IIPEKJE BCEr0 - pEYEBBIE, CPEACTBA JUIA
pelIeHHs pa3IMYHbIX KOMMYHHKAaTHUBHBIX 3aJad, CTPOUTh MOHOJIOTMUYECKOE€ COOOIIeHHE, BIaJleTh
MaIOTHYecKoil popMoii KOMMYHUKAIIUHU, UCTONb3Ys, B TOM 4Hcie cpeacTBa U uHCTpyMeHThl UKT u
JMCTaHLIMOHHOTO OOIIEHUS;

* IOIIyCKaTh BO3MO>KHOCTb CYIIIECTBOBAHHMS Y JIFOAEH Pa3IUYHBIX TOYEK 3PEHUS, B TOM YHCIIE HE
COBIAJAIOIIUX C €ro COOCTBEHHOM, M OPHEHTHPOBAThCA HA MO3UIMIO MapTHepa B OOIMIEHUH U
B3aMMO/ICCTBUH;

* YUYUTBHIBATh pa3HbIE MHEHHMS U CTPEMHUTBCA K KOOpPAMHALMU pPa3IUYHBIX MO3ULUN B
COTPYIHUYECTBE;

* popMyIMpOBaTH COOCTBEHHOE MHEHHE U TIO3UIIHIO;

* IOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PELIEHUI0 B COBMECTHOM J€SITEIbHOCTH, B TOM YHUCIIE
B CUTYyal[UU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiics noay4um 603MOMCHOCHb HAYUUMbCA

* YYUTHIBATh U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTJIMYHBIEC OT COOCTBEHHOM MO3UIUU IPYTHX
JIFOJIEH

* YUUTHIBATh Pa3Hble MHEHHS U UHTEPECHI 1 000CHOBBIBATH COOCTBEHHYIO MO3UIHIO;

* IOHUMATh OTHOCUTEIBLHOCTh MHEHHI U MOJIX0JI0B K PEHICHHUIO MPOOIEMBI;

* ApPryMEHTUpPOBATh CBOIO MO3ULIMIO U KOOPJAUHUPOBATH €€ C MO3UIUSAMU IapTHEPOB B
COTPYIHHYECTBE IIPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM EATEIBHOCTH;

* 33/7aBaTb BONPOCHI, HEOOXOAMMBIC ISl OpraHu3alud COOCTBEHHOW JESITENbHOCTH U
COTPYIHUYECTBA C MAPTHEPOM;

* OCYIIECTBISATh B3aWMHBIM KOHTPOJIb U OKa3biBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIILIb.

IIpexmeTHbIE:

- OpHUEHTHPOBATHCS B SIBICHUSX U 00BEKTAX OKPYXKAIOIIEr0 MUPA, 3HATh TPAHUIIBI UX
IIPUMEHUMOCTH;

- IOHUMATh ONpeeNeHns (PU3NUECKUX BEIMYUH U MIOMHUTH ONpeeNstomne (GopMyIbl;

- IOHUMAaTh KaKUM (PU3MYECKUM NPUHIUIIAM U 3aKOHAM MOAYUHSIOTCS T€ UM HUHbIE OOBEKTHI U
SIBJICHUS] IPUPObL;

- 3HaHUE MOJIEIH MOMCKA PEeLIeHUH A 3a/1a4 1o (pu3uKe;

- 3HaTh TEOPETUYECKUE OCHOBBI MaTEMATHKU.

- IpUMeYaTh MOJIENU SIBJICHUI U 00BEKTOB OKPYXAIOIIEro MHUPA;

- aHaJIM3UPOBATh YCIOBHE 3a1a4H;

- nepeopMyaMpoBaTh U MOJEIUPOBATh, 3aMEHATh UCXOIHYIO 3aJ1auy Ipyroii;

- COCTaBJISITH IIJIaH PELICHNUS;

- BBIIBUTATh U IPOBEPSTH MpeJlaracMble sl PELIEHHS TUIIOTE3bI;
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- BJIAICTb OCHOBHBIMU YMCTBCHHBIMHU OIICpaAlIUAMU, COCTABJIAIONIMMHA ITIOUCK PCUICHUA 3a1a4u.

IIpoexTHO-HCC/IE0BATENbCKHE:

3HATh:

— nporpammuoe obecrieuenue LIJ1 «Hayunsie pa3BiedeHus»;

— Ha3HAYEHHUE JAaTYUKOB, BXoaAmux B koMiuiekT LU «Hay4nsie pazBieueHus»;

— BO3MO’KHOCTH ITPOrPaMMBbI JUIsl 00paOOTKH IKCIIEpUMEHTaIbHbIX JaHHbIX Ha [1K;

yMeTh:

—noarotasnusatk [IK mis sxcriepuMenra;

— nonb3oBathes [1K, usmepurensapiM nHTEpQEHCcOM U HaTInKaMu cOopa U MEPBUYHON
00pabOTKH IKCTIEPIMEHTAIBHBIX TaHHBIX;

— I'PaMOTHO MCIOJIb30BaTh JATYUKH B SKCIIEPUMEHTAIBHON YCTAHOBKE;

— (opMyIMPOBATH LENb U COCTABIIATH IJIaH SKCIIEPUMEHTA;

— IIPOBOJIUTH DKCIIEPUMEHT;

— 00pabaTbIBaTh SKCIIEPUMEHTANIbHBIE JaHHBIE;

— JIeTIaTh BBIBO/IBI;

— BHJIETh ITPAKTUYECKYIO HAIIPABICHHOCTh CBOEH JCSITEIBHOCTH;

— pa3Ho00pa3HO MPEACTABIATh PE3YIbTATHI CBOEH ACSITEILHOCTH, B TOM YHCIIE C
ncrnomas3zoBanueM [1K.

3. YYUEBHBIN (TEMATUYECKHWN) IVIAH

Ne Tema pa3znena KoimmnuecTBo
4acoB

1 Beenenue B MIPOEKTHO-MCCIIEIOBATEIBCKYIO 5
IEeITEIBHOCTD

2 HNucTpymMeHTHI MIPOEKTHO-HCCIICI0BATEIHCKON 10
JIEeITEILHOCTH

3 Hcnonws3oBanue 110 xommbroTepa 11si OpraHu3anin 10
MIPOEKTHO-MCCIICIOBATEILCKON ACATEIHBHOCTH.

4 [IpoekTHO-HUCCIeOBATENbCKAS AEITEIBHOCTD 7

5 IlogroTroBka K 3amure W 3almTa MPOEKTHO- 2
HCCIIE0BATEIIBCKON pabOThI

34
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4. COIEPXKAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH «ITPOEKTHASA U
NCCIEAOBATEJBbCKASA JEATEJIBHOCTbD 11O ®U3UKE»

Coaepikanue Kypca

Tema 1. BBeneHue B IpoEKTHO-UCCIIEAOBATEIbCKYIO I€ATENbHOCTD (2 4.)

Lenn, 3amaum, coaepkaHWE Kypca MPOCKTHO-UCCIICIOBATEILCKONH JCATeIbHOCTH. YUYeOHO-
UCCIIEIOBATENIbCKAsE M Hay4YHO-UCCIIEOBATENbCKas JeATeNbHOCTh. (CHOBHBIE BHJIbI MPOEKTHO-
HCCIIEIOBATENIbCKUX paboT Mo (PU3MKE: Hay4Has CTaThs, HAYYHBIH OTYET, IPOEKT, UCCIIE0BATENbCKAs
pabora.

Tema 2. IHCTpyMEHTBI IPOEKTHO-UCCIIEN0BATENLCKOM nesTenbHocTH (10 ).

W3yuenne 1u@pPOBBIX H  AHAIOTOBBIX  WMHCTPYMEHTOB  IPOEKTHO-HCCIIEIOBATEIHCKOM
nesTenbHOCTH (1UpoBbIe Ta0OPATOPUU U M3MEPHUTENIbHBIC MPUOOPHI), TPOrPaAMMHOE OOecTiedeHUE
Ui 00pabOTKH JaHHBIX. 3HAKOMCTBO C LHMQPOBBIMH JaboparopusiMu 1o (GU3MKe (KOMILIEKT,
COCTOSIIMIA M3 JATYMKOB JJISI U3MEPEHUS W PETUCTPAIMH Pa3IMYHBIX TapamMeTpoB, MHTepderica s
cOopa JaHHBIX M MPOTPAMMHOTO OOECIEUeHUs], BU3YAIM3UPYIOMIETO SKCIEPUMEHTAIbHBIE TaHHbIE Ha
9KpaHe). 3HAaKOMCTBO C MYJbTUAATYUKAMHU (LH(PPOBOE yCTPOMCTBO, BBINIOJHEHHOE B BHJIE IIATGOPMBI
C MHOTO- KaHAJIBHBIM HM3MEpPHUTENEM, KOTOPBIH OJHOBPEMEHHO MOJY4aeT CHTHAIBI C Pa3IMYHBIX
BCTPOEHHBIX JIATYNKOB, Pa3MEIIEHHBIX B €JMHOM KOPITyce YCTPOMCTBA).

Tema 3. Ucnomp3oBanue [1O xoMmbroTepa i OpraHM3alvi MPOEKTHO-UCCIEA0BATEIbCKON
nesitenbHOCTH. (10 4.)

CrpykTypa Hay4HO-HCCIENOBaTeNbCKOM paboThl. TeKCT Kak MPOAYKT HCCIIENOBATENbCKON
paboTel. 3yueHnne o6pa3iioB 1 3HAKOMCTBO CO CTPYKTYpOI HaydHbIX padoT.

1. BBenenue: apryMeHTanus akTyalbHOCTH W XapaKTEPHCTUKA OOIIEro COCTOSHUS MPOOIEMBI
KO BpEMEHH Hauaja McclieZloBaHus, (hopMyIupoBaHue 1eNH, 3a7a4, 00beKTa UCCIe0BAaHUS, PEeIMeETa
UCCIIEIOBaHUS, TUIIOTE3bl, METOJ0B HUCCIIEI0BAHUSI.

2. OcHOBHas dYacTh: OINHCAaHHWE OJTAOB U Tpolecca wuccienoBanus. Kaxknmas riaBa
COTMPOBOXKIAETCS BHIBOIAMHU.

3. 3akmtouenue: 0000IeHne Hanboaee BaXXKHBIX PE3yJbTaTOB HCCICAOBAHUS M IMEPCIEKTHBBI
nccnenoBanus. TpeboBaHus K 0POPMIICHHIO HCCIENOBATEIbCKUX PA0OT.

WNucTpyMeHTBl aHallM3a JAaHHBIX OJKCIEpUMEHTa: paboTa B cpele DJICKTPOHHBIX TaOJHIlL.
[ToaroroBka rpaduueckoit unpopmanuu: pabora B rpaduueckom penaktope. I[loarotoBka BuIeo-
unpopmanuu: padota B BUAEO - penakrope. [loarotoka neyarHoro marepuana: padbota B TEKCTOBOM
penakrope. [Toaroroska npe3zeHTanuu padoTsl: paboTa B peJakTope Mpe3eHTalu.

Tewma 4. IIpoekTHO-HCCIEAOBATENbCKAS ACSITSIBHOCTD (7 4.)

OcHoBHBIE 3Tallbl Hay4yHOTO HccleAoBaHua. OCHOBHBIE MOHSATHS HCCIEI0BATEIbCKOW PabOThI:
HccnenoBanue u mpoekT: cxoacTtBa u paznuuus [IpoGnema. AxTyanbHOCTh paboThl. McTouHumkm
unpopmanuu. Bei6op TeMbl: 00beKT U npeaMeT padothl. Llens paboTsl: 3amaun. ['unoreza. Meron u
METO/IMKa MpoBeaeHus uccienoBanus. [Inanupoanue pabotel. PesynbraTsl U ux 06paboTka. AHamu3
u obcyxknenue pe3ynbratoB. [loarotoska otyera o padote. [loaroroBka MaTepuanaoB Uil IOKIana U
BBICTYIUICHHUE.

Tema 5. [loaroToBka K 3alUTe UCCIENOBATENLCKON paboOTHI (2 4.)

Kputepun omneHku wuccnenoBaTenbckoil paboTel. CocCTaBleHHE TE3UCOB UCCIENOBaHUS U
KOMITIOHEHTBI HMX COJEpKaHUs. AHHOTaIMs. 3amuTa y4eOHO-UCCIIeOBAaTeNbCKUX padoT: alroOpUTM
npoBeneHus: 3ammThl. Jloknan — ¢dopma myOnuuHOTO BBICTYIJIeHHs. [IpaBuna myOIUYHOTO
BoIcTyIUIeHUs. CTpykTypa HayyHOro Joknajna. llcuxomornueckwii acmekT TOTOBHOCTH K
BBICTYIUIEHUIO. KynbTypa BBICTYIUIEHHS U BEJICHHS JUCKYCCHH: COOIOJICHHE TIPAaBUI ITUKETa, OTBETHI
Ha BOIIPOCHI, 3aKJIIOUYUTEIILHOE CIIOB.
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Coaepixkanue TeM Kypca
Pa3nen 1. Benenue.
BBonnoe 3anstue. Llenu u 3amaun kypca. Texauka 6€30mMacHOCTH.

Teopusa: llenu, 3amaud, cOAEpKaHUE Kypca NPOEKTHO-UCCIIECIOBATENBCKON JEATEIBHOCTH.
VY4ebHo-HUccaenoBaTenabCckas W HAy4YHO-HCCIEIOBaTelIbCcKas JAeATeNbHOCTh. (OCHOBHBIE — BHIIBI
MIPOEKTHO- HCCIENOBATEIbCKHX paboT Mo (HU3MKE: HAaydyHas CTaThs, HAayYHBIH OTYET, MPOEKT,
uccrenoBaTeNbekas pabora.

IIpakmuxa: 3HaKOMCTBO C IPUMEPAMHU MPOEKTHBIX U UCCIIETOBATENLCKUX PadOT

Xapaxkmepucmuka 0CHOBHbIX 6UO08 OeSMENbHOCU.

[TpuBoauTH TIpUMEpPHI OOBEKTOB HM3ydeHUS (GHU3UKU ((PU3UUECKUe SBJICHUS, (PU3MUECKOE TEIo,
BelIeCcTBO, ¢u3uueckoe mose). Habmromate u aHanm3upoBarh (uU3MUEcKue sBICHHUS ((PUKCHPOBATH
M3MEHEHHUsI CBOMCTB 0OBEKTOB, CPaBHUBATh UX M 000011aTh). [I03HAKOMUTHCS € SKCIIEPUMEHTAIbHBIM
METOJIOM MCCIIeIOBAHUS TIPUPOIBI.

BricTpanBaHue TUTIOTE3 HA OCHOBAHUH NUMEIOIINXCS JaHHBIX.

Pazgen 2. UHCTpyMEHTHI IPOEKTHO-UCCIEA0BATENBCKOM ACSITEIIBHOCTH

[udpoBele AaTYMKH W WX OTJIMYHE OT AHAJOTOBHIX MPUOOPOB. OOmUE XapaKTEPUCTHKH
natyukoB. Ouznveckue Y3PQPeKThI, UCIOIb3yeMbIe B pad0Te JaTYMKOB. BO3MOKHOCTH MPOTpaMMBbl ISt
00paboTKH 3KCIIepUMEeHTaNbHbIX JaHHBIX Ha [1K.

Mexanuka.

HNHCTPpYMEHTHI:
[udpoBoii qaTYMK MOJIOKEHHUS HA OCHOBE MarHUTOYITPABIISEMbIX KOHTAKTOB
[Ipeana3HaueH s perucTpaiyy MOJOKESHUS Tela ¢ MPUKPEIJICHHBIM K HeMy MarHuToM. [lo3Bomsier
3aUKCUPOBATH BPEMS B MOMEHT MPOXOXKICHHUS YETHIPEX 3aIaHHBIX TOUKE TPACKTOPHH.
Hudporoii natunk yrma (0...360 rpax.)
[udpoBoii 7aTINK YCKOPEHUS
JloTok «MexaHuKa
Jlotok "OOopynoBanue obuiero HazHaueHus" 1
Jlotok "KomrutekT nudpoBbIX JaTYHKOB"

Temvbl uccredosamenvckux pabom:

BsanMmopelictBue Ten

JlaBieHue TBEPABIX TeIN, KUAKOCTEH 1 ra30B

PaGota u momrHOCTE. DHeprus

Kunemartuka: ucciieoBaHue paBHOYCKOPEHHOIO JBMIKEHUS, IBUKEHHE Tella, OpOIIEHHOTO

TOPU30HTAIIBHO, IBUKEHUSI 110 OKPYKHOCTH U SJUTUIICY, UCCIIeJOBaHUE KoJeOaHun

5. JluHamuka: 3aKOHBl TUHAMHKH, HCCIEAOBAHHME IBUKEHHUS IO HAKIOHHOM IJIOCKOCTH U IO
OKPY)KHOCTH, CKaThIBaHHE LWJIMHIpA MO0 HAKJIOHHOHM TIOCKOCTH, CHUCTEMa CBS3aHHBIX Tell,
JTMHAMHKA CBOOOHBIX U BBIHYKJICHHBIX KOJICOAHHIA.

Hw PR

Teopus: PaBHOMepHOE U HepaBHOMEpHOe JBIKeHUe. [ paduueckoe mpencTaBieHHe JBUKEHUS.
Pemenne rpaduueckux 3amay, pacueT NYTHM M CpeJHEH CKOPOCTH HEpPaBHOMEPHOIO JBMIYKEHHS.
[Tonsitne unepuuu U nHEpTHOCTU. LlenTpoOexnas cuna. [IpuMeHeHne naHHBIX (QU3NYECKUX MOHATUH
B JKU3HEJEATEIBHOCTH uenoBeka. Cuia ynpyrocTtH, Cuiia TpEHHUS.

Ilpaxmuxa: VccnenoBaHWe 3aBUCHUMOCTH CHJIBI YIIPYTOCTH, BO3HMKAIOIIEW B MPY)XKHHE, OT
creneHu epopmanuu npyxuHsl. Onpenenenue koddduimenta TpeHus Ha TpudomeTpe.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIBI HOPMAJIBHOTO JaBJIEHUS.

Xapaxmepucmuxa 0CHOBHbBIX 8U008 0esAMENbHOCHI:
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Ananus tabmu, rpadukos, cxeM. [Touck oObsicHeHUsT HaOMIO1aeMbIM coObITHSIM. OmpeieneHue
CBOMCTB MPUOOPOB MO YEpTEKaM M MOJENAM. AHalIM3 BO3HUKAIOMIMX TPOOJIEMHBIX CUTYaIIHi.
N300paxkaTh cUCTEMY KOOPAMHAT, BEIOMpATh TEIO OTCUETA U CBSA3BIBATH €r0 C CHCTEMOU KOOPIHHAT.
Hcnonb30BaTh cuUCTEMY KOOPAMHAT MJIs M3y4EHUS NPSAMOJIMHEMHOro nBwkeHus tena. COopka
npuOOPOB U KOHCTPYKIMH. Vcronb30BaHNe U3MEPUTENBHBIX TPUOOPOB. BhimonHenue 1abopaTopHBIX U
MPaKTUYECKUX paboT [lmarHocTika U ycTpaHeHHe HeHCIpaBHOCTEH MpuOopoB. BricTpanBanue rumores
Ha OCHOBAaHMHU UMEIOUIMXCS AaHHbIX. KoHCTpyHpoBaHue u mojenupoBaHue. BollosHeHUe 3a1aHuil 110
YCOBEPIIICHCTBOBAHUIO MPUOOpOB. Pa3paboTka HOBBIX BapHaHTOB OMNBITOB. PazpaboTka W mpoBepka
METOJMKH SKCIEPUMEHTAIbHOW palboThl. PaboTa B Manbix rpymnmnax. AHaJIW3UPYIOT, BBIOMPAIOT U
00OCHOBBIBAIOT CBOE pemieHue, neilcTBus. llpencraBieHue pe3yabTaTOB MApHOW, TPYyNIOBOU
NESITEIbHOCTH. Y4acTue B AUAJIOre B COOTBETCTBUHM C IIpaBUJIaMU PEYEBOTO ITOBEICHMUS.

I'mppocraruka.
Hudpossie uncTpyMeHThI: [{ndpoBoil 1aTUNK aOCOTIOTHOTO JaBIECHUS
[IpennazHaueH ajs peructpanuu aObCOJIIOTHOTO JaBJIEHUS CYXOro BO3/lyXa (MM XUMUYECKU
HEaKTHBHOTO Ta3a).

Teopus: 3axon Apxumena, 3akon [lackas, ruapocTaTiYecKoe JaBiIeHUE, COOOIIAIOIIHECS
COCY/IbI, THPABIINYCCKUEC MANITHHBI.

Ilpakmuxa: 3a0auu. BRITATKABAOIAS CHJIA B PA3IIMYHBIX CUCTEMaX; MPHOOPHI B 3aa4ax
(cooOmaronuecst CoCy/pl, THAPABIHYECKUE MAIIMHBI, PhIYard, OJIOKH). DKCIIepUMEHTAIBHBIC 3a/IaHus:

1) wu3MepeHue cuibl Apxumena,

2) W3MepeHHe MOMEHTA CHIIBI, ACHCTBYIOIIErO Ha phIvar,

3) wu3MepeHue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME I'Py3a € TIOMOIIBIO TIOABHKHOTO HITH

HEMOIBIYXHOTO OJIOKa
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Ananmu3 Ttabmun, rpadukoB, cxeMm. [lonck oOBsicHeHus HaOmOgaeMbIM coObITHsIM. COOpKa
puOOpoB M KOHCTpYKUUH. Vcnonap3oBaHre u3MepuTenbHbIX TpuOOpoB. BeinomHenue 1a00 paTopHBIX
U TMPaKTHYECKUX padoT. J[marHocTMka M yCTpaHEHHE HEUCIIPaBHOCTEH TpuOOpoB. BricTpanBanme
TUIO0TE3 Ha OCHOBAHWHU MMeEIOIIUXCs JaHHbIX. KoHcTpynpoBanue u MmoaenupoBanue. Pabora B Manbix
rpynmnax. AHaTU3UPYIOT, BBIOMpPaOT U OOOCHOBBIBAIOT CBOE perieHue, aerctBusa. Ilpencrasrnenue
pe3yNIbTaTOB MapHOM, rpynnoBoi nesTenbHOCTH. [loaroToBka cooOlieHU U J0KIAA0B. YdacTue B
JIaJIoTe B COOTBETCTBUU C MPaBUJIAMU PEUEBOT0O MOBEICHUSI.

Craruka.

PaBHoBecue Tesna. MoMeHT cuiibl. Y ClIOBUSI paBHOBECHUs TBEpAOTO Tena. [IpocTbie MeXxaHU3MBI.

IIpumepnvie memol NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM:

[IpuMeHeHHEe TPOCTHIX MEXaHM3MOB B CTPOUTENBCTBE: OT 3EMISIHKM J0 Hebockpeoda.
HccnenoBanue KOHCTPYKIIUU BETOCHUIIEA.

Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCMU. YTEHHUE W OOCYKIEHHE TeKCTa CTaTei
UHTEPHET-CAaliTOB, OOCYXJeHHE JOKJIAaJOB M MPE3CHTAllMi, COCTaBJICHHE U pEIICHHe 3ajad,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Teopus: bnok. Peluar. PaBHOBecHe TBEpIBIX TEN. YCIOBHUS paBHOBECHA. MOMEHT CHIIBIL.
IIpaBuno MomentoB. lleHTp Tskectn. HMccnenoBaHue pa3IMYHBIX MEXAHUYECKHUX  CHUCTEM.
KomOuHupoBaHHbIE 3a/1a4u, UCIIOJIB3Ys YCIOBHS PABHOBECHS.

Ilpakmuxa: VI3roToBieHue paboTaromeil cucTeMbl OJI0KOB.

Xapaxkmepucmuka 0CHOBHBIX 6UO08 0esIMENbHOCU.

Ananmu3 tabnun, rpadukos, cxeM. [Touck oObsicHeHus: HabI0AaeMbIM COOBITHIM. OmpeienieHne
CBOMCTB NpHUOOPOB IO YepTeXaM U MOJENAM. AHAIN3 BO3HUKAIOMIMX MPOOJIEMHBIX CHTYyallUi.
HaGnronate nedicTBue mpocThiXx MexaHU3MOB. [To3HakOMUTBCS ¢ (PU3MUECKON MOJENBI0 «a0COIIOTHO
TBEpIOE Teno». Pemars 3agaun Ha MpUMeHEHHe yCloBus(IpaBuiia) paBHOBecUs pbiuara. [Ipumensars
ycioBue (TMpaBMIIO) paBHOBECHs pblyara JUlsl OOBSICHEHUs IEWCTBUS PA3IMUYHBIX HHCTPYMEHTOB,
UCMOJb3yeMbIX B TeXHUKE U B ObITy. COOpKa mpruOOopoB U KOHCTpyKIMiA. Mcnosb3oBaHue
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M3MEPHUTENbHBIX MPHUOOPOB. BrIMonHeHne 1a0OpaTOpHBIX M MpaKTHYeCKuX padoT. Jmarnoctuka u
yCTpaHeHHe HeHCIIPaBHOCTEH MpuOopoB. BricTpanBanue runoTe3 Ha OCHOBAaHUHM UMEIOLUXCS TAaHHBIX.
KonctpyupoBanue u MojenupoBaHue. BbIoMHEHHE 3aJaHUIl 10 YCOBEPIICHCTBOBAHHIO MPHOOPOB.
Pa3zpaboTka HOBBIX BapuUaHTOB OMBITOB. Pa3paboTka M HpoBEpKa METOJMKH AKCIEPHUMEHTAIbHOM
paboTHI.

PaGota B Mambix rpymmax. AHATH3UPYIOT, BBIOMPAOT W OOOCHOBBIBAIOT CBOE peIICHHE,
neiictBus. [IpencraBienue pe3ynbTaTOB MapHOM, TPYIIOBOM JesTeabHOCTH. [loaroToBka cooOueHui
u 10K1an0B. OCyIIECTBISAIOT CAMOOLICHKY, B3aMMOOLIEHKY JESTEbHOCTH. YdYacThe B JUalore B
COOTBETCTBUU C IIPAaBUJIAMH PEYEBOIO ITOBEJICHUS.

Kunemaruka

Crioco0pl onucanusi MexaHU4eckoro JaBmkeHus. Cucrema orcuera. [IpsMmonuHeiiHOe TBUKEHNE.
[IpsMonMHENHOE paBHOMEPHOE JBW)KEHUE 10 IUIOCKOCTH. [lepeMemieHne M CKOpOCTH IPHU
PaBHOMEPHOM MPSMOJIUHEHHOM JIBUKEHUU TIO TIOCKOCTH. OTHOCHUTENBHOCTh JBIKEHHS. ClosKeHHe
nBrKeHUW. lIpyHIMn He3aBucMMOCTHM JBWXKEHMHA. KpuBonmHeiiHoe nBukeHue. [IBrkeHue Ttena,
OpOIIIEHHOTO TIOJI YIJIOM K TOPU30HTY. PaBHOMEpHOE JABMKEHUE TIO OKPY>KHOCTU. YTJIOBask CKOPOCTb.
[Tepuoxa u yactora BpamieHus. CKOPOCTb U YCKOPEHHE MPU PABHOMEPHOM JIBHXKEHHH 110 OKPYKHOCTH.

Ilpakmuka

N3yuenue nBuxeHust CBOOOIHO MaJarOIIero Teja.

N3yuenne nBUIKEHUS 110 OKPYKHOCTH.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Omnpenenenre CKOPOCTH paBHOMEPHOTO JIBMKEHUS IIPU UCIOJIb30BaHUU TpeHaxepa «Oeropas
TOPOKKAY.

Hcroprueckas peKOHCTPYKIHUS ONBITOB ["anuies mo onpeaeneHuto yCKOpeHusi CBOOOIHOTO
MaJeHus Ted.

[TpuHtUB pabOTHI TPUOOPOB IS U3MEPEHHS CKOPOCTEH U YCKOPEHUM.

[IpumeneHne cBOOOTHOTO MAZCHUS ISl U3MEPEHUS PEAKIIH YeI0BeKa.

Pacuer Tpaekropun nIBMXEHUA NEpCOHAXKEN paccka3zoB P. Pacmo.

Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCMmuU. YTEHHUE W OOCYKIEHHE TeKCTa CTaTel
UHTEpHET-CaliToB, OOCYXJeHHE JOKIAZOB U TPE3eHTAlUl, COCTaBJICHHE U peIIeHHe 3ajad,
o0cyxieHne crmoco6oB pemieHus (moarotoka k OI'D o dusuke).

Jlnnamuka

Nuepunaneubie cuctembl orcyera. Cuna. 3akoHbl HproToHa. JIBukeHHE Tena Mmoj JIeHCTBUEM
HECKOJIbKMX CHJI. JIBM)KEHHME CHUCTEMBI CBSI3aHHBIX Tell. JlMHAMUMKa paBHOMEPHOTO JBW)KEHUS
MaTepUalIbHON TOYKH IO OKPYKHOCTH. Kitacchl cuil. 3aKOH BCEMHUPHOrO TATOTEHHUs. JIBrKeHHe
maHeT. MIcKkyCCTBEHHbIE CITyTHUKHU.

Conneunas cucrema. Mctopus pazsutus npencrasieHuid o Beenennoil. CTpoeHue u 3BOJIIONUS
Bcenennon.

Ipaxmuka

N3mepenune macchl Tella C HCIOJIb30BAHMEM BEKTOPHOTO pA3lOXKeHUs cuibl. l3yueHue
KMHEMAaTUKH U TMHAMUKH PaBHOYCKOPEHHOTO JBIDKEHHUSA (Ha mpuMepe MamuHbl AcTBynaa). 3ydyenue
TPEHUS CKOJIbKEHHUS.

IIpumeprvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

Hcropuueckasi peKOHCTpYKIUS onbITOB KynoHa 1 AMOHTOHA MO ONPEJEICHUIO BEIMYUHBI CHIIbI
TpPEHUs CKOJIbKeHUs. [lepBble HICKYCCTBEHHBIE CIYTHUKU 3EMIIH.

Kak oTnnuarotcst MexaHnuecKre IpoLecchl Ha 3eMiie OT MEXaHUYECKHUX IIPOIIECCOB B KOCMOCe?
Tena ConHeuHoit cuctembl. OTKPBITUS HA KOHYMKE Tepa.

Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCMU. YTeHHUE W OOCYKIeHHE TeKCcTa CTaTei
WHTEpHET-CAaliTOB, OOCyXJeHHE JMAOKIAJ0B U TPE3CHTAllMl, COCTaBJICHHE U peIIeHHe 3ajad,
obcyxkaeHue crnoco0oB perierus (moaroroska k OI'D no dusuke).

HMmnyasbce. 3akoH coXpaHeHHs HMITYJIbCA

Nmnynbe. M3Mmenenne ummynbca MarepuaibHOM TOuku. CucTtema Tenl. 3aKOH COXpaHEHUs
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HAMITYJIBCA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

PeaxktuBHoe nBuwxenue B mpupone. PaccimenoBanue JTII ¢ moMomipro 3akOoHa COXpaHEHUS
HAMITYJIBCA.

Xapakmepucmuka OCHOBHLIX 6U008 OesAmelbHOCMU: YTEHUE W OOCYKICHHWE TEKCTa craTel
WHTEPHET-CAliTOB, O0OCYXJIEHHE [OKIaJ0B W TPE3EHTAlWH, COCTAaBJICHHWE W peIIeHHE 3ajad,
obcyxkaeHue croco0oB perrerus (moarororka k OI'D no dusuke).

Mexann4yeckue KoJe0aHUsI M BOJHBI

Iu¢ppoBbIe HHCTPYMEHTHI:
udpoBoii JaTYHK 3ByKa ABYXKaHAJIHHBIN
[HudpoBoii qaT4uK paccTOSHUS YIbTPa3BYKOBON

Mexannueckue kojebanusa. IlpeoOpazoBaHue »HHEPruM MpPH MEXaHUYECKUX KOJeOaHUsX.
Maremaruueckuil U NpyXKUHHbIA MasTHUKUA. CBOOOHBIE, 3aTyXalOIINe U BBIHYKJCHHbIE KOJIeOaHus.
Pe3onanc. Mexanuueckue BOIHBI. J{JIMHA U CKOPOCTH BOJIHBI. 3BYK.

Ilpakmuka

N3yuenne konebaHuii HUTSHOTO MasiTHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

CrpyHHBIE MY3bIKaIbHbIE HHCTPYMEHTHI. KoslebaTenbHble CUCTEMBI B IPUPOJIE U TEXHHUKE.

Xapaxmepucmuka OCHOBHBIX U008 OesmenbHOCmuU. YTEHHUE W OOCYKJEHHE TeKcTa cTaTel
UHTEpHET-CaliToB, OOCYXJeHHE JOKIAJ0B M TPE3eHTalUl, COCTaBJICHHE U peIlIeHHe 3ajad,
o0cyxenne cnoco6oB pemienus (moarotoka k OI'D mo ¢usuke).

TemoBble siBJICHUS.
IudpoBbIie HHCTPYMEHTHI:
[udpoBoii naTunK TeMIIEpaTyphl.
Jlotok "MonekynspHas pu3uka u TepMOJMHAMHUKA"

Ipumepwl uccredosamenvckux pabom:
MounekynspHas pusznKa U TepMOIMHAMHUKA
e JIBmkeHHE U B3aMO/ICIICTBIE YaCTHI] BEIIECTBA
e Temmeparypa u e€ u3mepeHue
e TemnooOMeH 1 U3MeHEHUE BHYTPEHHEN SHEPTUH MPU COBEPIICHUN PabOTHI
e HccnenoBanue U30MpoIieccoB U YpaBHEHHSI COCTOSHUS
e MHccnenoBanue aedopmanmu
e ArperaTHble IPEeBpPALICHU
o [loBepxHOCTHOE HATSHKEHUE
e TemnoBoe pacmupenue Ten. [Iporeccs miaBieHus 1 OTBEPAEBaHUSA, UCTIAPCHUS U
KoHJeHcanuu. Temnonepeaaya. BinaxxHocTh BO3lyxa Ha pa3HbIX KOHTUHEHTAX.
Lemoncmpayuu: 1. Habmonenue tasaus np1a B Boje. 2. CKOPOCTH UCTIapEHHs] Pa3TUYHbIX
xuakoctei. 3. TernnoBsie ABUTaTenu OyIyIIETO.
Ilpaxmuxa:
1. VI3aMeHeHus ATUHBI Tella IPU HarPEeBaHUU U OXJIAXKICHUU.
2. OtnuBKa napadUHOBOTO CONIATUKA.
3. HaOmrogenue 3a mIaBiIeHHEM JIba
4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS YKUIKOCTH?
5. HabnroeHue TemnonpoBoIHOCTH BOABI M BO3AyXa.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

CamocTosaTensHO GOPMYITHUPYIOT TO3HABATENBHYIO 33/ady. YMEIOT C MOMOIIBIO BOIPOCOB JI0OBIBAThH

HefocTaonlyro  uHpopmarmio.  Mcmonp3oBaHWe — M3MEPUTENBHBIX — MPUOOPOB.  BrImomHeHwue
nabopaToOpHBIX U TPAKTHUYECKUX paboT. J[MarHOCTHMKa M YCTpaHEHHE HEHCIpaBHOCTEW MTpPHOOPOB.
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BrIcTpanBaHue runore3 Ha OCHOBaHUU UMEIOIINXCS JaHHBIX. KOHCTpyHpOBaHue U MOIEIUPOBAHUE.
BrimosiHeHue 3agaHuil IO yCOBEPIIEHCTBOBAHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB

onbITOB. Pa3paboTka U mpoBepKa METOIUKH 3KCIIEPUMEHTAIBHON paboThl. PaboTa B ManbIX rpymmax.
AHanM3UpPYIOT, BHIOMPAOT U 000CHOBBIBAIOT CBOE pelieHue, neiicteud. Ilpeacrasienue pe3yiabTaToB
[IapHOM, IPYIIIOBOM JACATEIBHOCTH. Y YacTUE B JUAJIOT€ B COOTBETCTBUM C IIPABUIIAMU PEYEBOTO
IIOBEJICHUS.

DJIeKTprYecKHe sIBJIeHHUS.

Iu¢ppoBbIe HHCTPYMEHTHI:
[{udpoBoii JaTYUK IMEKTPUICCKOTO 3apsaa
[udpoBoii JaTYNK HAPSHKEHHS
[udposoii qaTynk ToKa
HudpoBoii qaTyuk cuiIbl TOKA

IIpumepyl uccneoosamenvckux pabom:
DneKTpoguHaAMHUKA

o HccnenoBanue 37€KTpU3alUU PA3IMYHBIX TEI

e 3aKOHBI MOCTOSTHHOTO TOKA

o IIpeobpazoBaHue sHEPrUH B JIEKTpUUeCcKoil nenu. PaboTa 1 MOIIHOCTH TOKa
JloTok "DnekTpoanHamuka"

Mukpomup. Moaenn atoma, cymectsoBaBmme 10 Hayana XIX. McTopust OTKpbITUS U JEHUCTBUS
rajlbBaHUYECKOro djemeHTa. Mcropust co3manmst anekTpodopHoit wmammebl. OnbiT  Bosbra.
DIEeKTPUYECKUN TOK B DJIEKTPOJIUTAX.

Ilpakmuxka:

1. Mozaenu aToMOB.

2. 'anpBaHUYECKUE DTIEMEHTHI.

3. DnekTpoGopHBIC MAIIHHEI.

4. OnpiTel Bonbra u 'anpBany.

IIpoexmmuvle pabomui:

1. Co3nanue ralbBAHMUECKUX 3JIEMEHTOB U3 MOJAPYYHBIX CPECTB.

2. DNEKTPUYECKUN TOK B )KHJIKOCTSX CO3JaHUS «30JI0TOrO KIIFOUUKaY.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATE€IbHOCTH:

VYopaBifoT cBoel MMO3HABATENbHONW M Y4eOHOU JeATeIbHOCTHIO IMOCPEICTBOM IOCTAHOBKHU
LeseH, MIaHUPOBAHUSA, KOHTPOJIA, KOPPEKIUU CBOMX JCHCTBUHA M OLICHKM YCIEHIHOCTH YCBOCHHS.
CpaBHuBaT crnoco® H pe3ylbTaT CBOUX JEMCTBHI C 00pa3lioM - JUCTOM COIPOBOKJICHUS.
OO6HapyxuBaT OTKIOHEHUs. OOyMBIBAIOT IPUUMHBI OTKIOHEHUH. OCYyIIECTBISIOT CAMOKOHTPOIb U

B3aMMOKOHTpPOJb. M cIosib30BaHNe U3MEPHUTENbHBIX MPUOOpOoB. BeImomHeHue 1abopaToOpHBIX U
MpakTH4eCKuX pabor. J[MarHocTMka W yCTpaHEHUE HeHclnpaBHOCTed mpubopoB. BricTpauBanue
TUIIOTE3 HA OCHOBAHUM UMEIOLIUXCS TaHHbIX. KOHCTpynpoBaHue U MOIEIMPOBaHUE.

JJleKTpOMarHuTHble sisjienus. LlndppoBbie HHCTPYMEHTHI:
[udpoBoii JaTYMK MAarHUTHOTO ITOJIS.

MarauTHoe 1ojie B BellecTBe. MaruuTHas aHOMajlusa. MarHuTHBIE 6ypI/I PazHoBugHOCTH
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. PaznoBugHocTH BHGKTpOﬂBHFaTeHCﬁ.

Jlemoncmpayuu
1. HarnsmHOCTh MOBEICHUS BEIIECTB B MArHUTHOM ITOJIE.
2. [Ipe3eHTan 0 MAarHUTHOM T10JIe 3eMJTU 1 O MAarHUTHBIX OypsiX.
3. JleMOHCTpalys pa3HOBUAHOCTEH 2IEKTPOU3MEPHUTEIHHBIX PUOOPOB.
4. HarnaiHOCTh pa3HOBUAHOCTEN 3JIEKTPOABUTATENEH.
IIpakmuka
1. MccnenoBanue pa3iuyuHBIX dJIEKTPOU3IMEPUTENBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCHIU.
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YpaBisOT cBOel MO3HABATEIILHOM M Y4E€OHOW NIEATEIHHOCTHIO TMOCPEACTBOM IMOCTAHOBKU
LeneH, IIAHUPOBAHUsA, KOHTPOJISA, KOPPEKIMH CBOMX JCUCTBUH M OLIEHKH YCIEIIHOCTH YCBOCHUS.
CpaBHMBAIOT crmocod H pe3yiabTaT CBOMX JEMCTBUH C€ 00pa3loM - JIHMCTOM COMPOBOXKICHHUS.
OOHnapyxuBatoT OTKIOHEHHA. OOTyMBIBAIOT IPUYUHBI OTKJIOHEHHH. OCYyIIECTBISIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.

DJIEKTPOMarHUTHbIE K0J1e0aHUsI M BOJIHBI

[lepemennsbiit anektpuueckuil Tok. KonedarenbHblil KOHTYp. BeIHYX1eHHBIE 1 cBOOOIHBIE DM
Kosiebanus. DM BOJIHBI U UX CBOWCTBA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

[IpuHUMIBI paguocBs3u U TeneBuAeHus. Biusnue OM n3iyueHuil Ha )KUBbIE OPTaHU3MBI.
N3roToBnenue ycTaHOBKH JUIsl IEMOHCTpPALMU OIBITOB 1o OMU.

OnextpoMarauTHoe u3nydeHne CBU-neun. Mctoprueckas peKOHCTPYKIIUS ONBITOB AMIIEpa.

Xapaxkmepucmuka OCHOBHLIX 6U008 OesimelbHOCmU: YTEHUE U O0CYXKIEHUE TEeKCTa cTaTel
WHTEpHET-CAaliTOB, OOCYXJE€HHE JOKIAJ0B M TPE3EHTALMH, COCTaBJIEHHE U pElIeHHe 3ajad,
o0cyxaenne crmoco6oB pemrenus (moarotoska k OI'D mo duzuke).

OnTnyeckue siBJIEHUS.

HudpoBble HHCTPYMEHTHI:
[udpoBoii JaTYUK OCBEIIEHHOCTH.
Jlotok "Omntrka u KBaHTOBas pu3nka"

Ipumepuol uccneoosamenvckux pabom: Onruka
e lccnenoBaHue sSIBICHUS OTPOKEHUS CBETA
e lccnenoBaHue siBIEHUS PEJIOMIICHHS CBETa
o HaGmonenue aucnepcun cBeTa Mpy MPEIOMIICHUN CBETA MMPU3MON
e lI3MepeHue JUIMHBI BOJHBI CBETA PA3IMYHBIX HCTOUHUKOB
e l3yueHue nojaspusanyu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPUKA
o M3ydyenue uHTEpPEPECHIINH JTA3EPHOTO UITYUCHHUS Ha ABYX IiensX (ombiT FOHTa)

HcTouHuku cBeTa: TEIJIOBBIC, JIIOMHUHECLEHTHBIC, HCKYCCTBEHHbIC. V3roToBiIeHHE Kamephbl -
o0cKypa U Hucciae10BaHue W300paxeHus ¢ TOMOIIbIO Moiein. MHOTOKpaTHOE N300paxeHHe nmpeaMera
B HECKOJIBKUX IUIOCKUX 3epKajiaX. 3roTOBUTh MEPUCKOI U C €ro MOMONIbIO MPOBECTH HAOIIOACHUS.
[IpakTyeckoe HCMONB30BAaHME BOTHYTHIX 3€pKal. 3pUTENIbHBIE WLIIO3UH, IOPOXKIaeMbIe
npesomiieHneM cBeta. Mupaxu. PazButue BOJOKOHHOM onTuku. Vcnosib30BaHuE 3aKOHOB CBETa B
TEXHHUKE.

Jlemoncmpayuu

1. Pa3znuuHble HCTOYHUKH CBETA.

2. N300paxkeHue npeMera B HECKOJIBKHUX TUIOCKUX 3epKaiax.

3. M300paxkeHne B BOTHYTBIX 3€pKaax.

4. Ucnionb30BaHUE BOJIOKOHHOM OMTHUKH.

5. YcrpoiicTBo (hoToamnmaparoB, KHHOIPOEKTOPOB, KalleHI0CKOIIOB.

Ilpaxmuxa:

1. MzrotoBieHne kKaMepsl - 00CKypa U HCCIeI0BaHNEe N300paKEHHsI ¢ TIOMOIIBIO MOIEIH.

2. [IpakTHyeckoe MpUMEHEHHE TUIOCKUX 3epKall.

3. [IpakTHyeckoe UCTOIb30BaHUE BOTHYTHIX 3€PKAJl.

4. 3roToBreHNe MEpUCKOTIa U HAOMIOIEHUS C TIOMOIIBI0 MOJIETH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

YopaBisOT CcBOel MO3HABATENbHON M y4eOHOW JesTeNbHOCTHIO TOCPEACTBOM MOCTAHOBKHU
LeJIeH, IUIAHUPOBAHUSA, KOHTPOJIS, KOPPEKIUU CBOUX JACHMCTBUM M OLIEHKH YCIIEIIHOCTH YCBOCHMS.
Brigensitor u GopMynupyIOT MO3HABATENBHYIO II€NIb. BBIIENAIOT KOJWYECTBEHHBIE XapaKTePUCTUKU
00BEKTOB, 3aJ]aHHbBIE CIIOBaMU. [[pMHUMAIOT MO3HABATENBHYIO 11EJ1h M COXPAHSIOT €€ MPHU BHIMOJTHEHUN
yueOHbIX aericTBuil. OCO3HAIOT CBOM JAeUCTBUA. MIMEIOT HABBIKM KOHCTPYKTHBHOTO OOIIEHUS B MaJbIX
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rpyIIax.
Ontuka

Ucrounuku cBera. JlelicTBusl cBeTa. 3aKOH NPSIMOJIMHEWHOTO PacHpOCTPaHEHHUs CBETa. 3aKOH
otpaxeHus cBera. [locTpoeHne n300paxkeHnil B TUIOCKOM 3epKaJie.
3aKkOoH TpPENOMJIEHMSI CBETa Ha IUIOCKOM TpaHMIE [BYX OJHOPOJHBIX IPO3PAUHBIX CpEX.
[Ipenomiienne cBera B mpusMme. [lucnepcust cBerta. SIBieHME IOJHOTO BHYTPEHHETO OTPaKEHUS.
JIunzel. Tonkue nmH3bL. [locTpoeHue n300pakeHni, Co31aBaeMbIX TOHKMMH JTUH3aMH. ['11a3 1 3peHwue.
OnTrueckue npuOOpsI.
IIpakmuxka:
1. DxcnepuMeHTanbHas IPOBEPKA 3aKOHA OTPAXKEHUS CBETA.
2. U3mepenune nmokasarenst MpeIoMIICHHUS BOIBL.
3. H3mepenue GOKYCHOTO pacCcTOSHUS COOMPAIOIIEH JIMH3HI.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. Hcropus uccnenoBaHusi CBETOBBIX SBJICHUI.
2. Hcropuueckas peKOHCTPYKIUS Teneckona [ anmes.
3. Usroromnenue Kaneimockorna.
Xapakxmepucmuka OCHOBHbIX U008 OesmenbHOCMmuY: YTEHUE U OOCYXJEHHE TeKCTa cTaTel
MHTEpHET-CAaliTOB, OOCYXJE€HHE JOKIAZ0B U NPE3eHTAlMi, COCTaBJICHHE U pEeLIeHHe 3ajad,
o0cyxenne cmoco6oB pemnienus (moarotoka k OI'D o ¢usuke).

Yesi0BeK U mpupoaa

ABTOMaTHKa B Hamen ku3HU. [IpumMepsl UCIoNb30BaHMs aBTOMATHYECKHUX YCTPOMCTB B HAYKeE,
Ha TIpou3BOACTBE M B ObITy. CpenctBa cBsizu. Panmno u teneBuaeHne. ANbTEpHATUBHBIE WCTOYHUKU
sHeprun. Buabl snekrtpoctanmuii. HeoOXoaMMOCTh  SKOHOMHUM  TPHPOIHBIX  PECYPCOB H
MCIO0JIb30BaHMs, HOBBIX SKOJIOTMYHBIX U Oe30macHbIX TexHoJoruil. Hayka u 6e30macHOCTb J0ei.

Jlemoncmpayuu: 1. GoTOMaTepUabl U CIANIBI IO TEME.

Ilpakxmuxka: 1.1I3ydeHnue NelcCTBUM CPEICTB CBSI3U, PAIUO U TEICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMeNbHOCIU:

CamocrosaTensHO  GOPMYIHPYIOT TIO3HABATENbHYIO 3a7ady. YMeEKT (WM pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBI0 BOIIPOCOB JI0OBIBATh HEIOCTAIOILYIO HH(POPMALIHUIO.

@du3nKa aTOMa U AaTOMHOI0 S/Apa.
Jlotok "Ontrka v KBaHTOBasI pu3nKa"

Crpoenue aroma. Ilornomenue u ucnyckanue cBera aroMaMu. OnTudeckue creKTpbl. OmbIThI
Peszepdopna. [lnanerapuas mozaens aroma. CTpoeHHe aTOMHOTO sifjpa. 3apsIoBOE U MacCOBOE YHCIA.
SlnepHble CUIBI. DHEPrus CBSA3M aTOMHBIX siep. 3aKOH paJHOaKTHBHOIO pacmanga. Anbda- u Oera-
pacnanel. [IpaBuna cmemienus. Snepusie peakuuu. JleneHue u cuHTe3 snep. SnepHas SHepreTuka.
Wctounuku sueprun ConHua u 3Be3]. Peructpanus saepHbIX W3nydeHuil. BiusiHue paguoakTHUBHBIX
W3ITy4YeHUH Ha KUBbIe OpraHu3Msbl. Jlo3umeTpus. DKoIoruyecKkue IpooaeMsbl siIEPHON SHEPTETUKH.
IIpumeprvie memvl NPOEKMHBIX U UCCLEO0BAMENLCKUX PAOOM.:

1. Ucropus uzyueHus aToma.

2. N3mepenue KI1J] conneunoit Oatapeu.

3. HeBuanmble U3TydyeHUs B CIIEKTPE HArpeThIX Te.
Xapaxkmepucmuka 0OCHOBHbIX 8U008 OesamenbHOCmU. YTEHNEe U 00CYXJIEeHHE TEeKCTa CTaTell MHTEpHET-
caiiToB, OOCyXJeHHE MJOKIaJ0B U Ipe3eHTAllUil, COCTaBJEHUWE WU pelIeHHe 3a/1ad, OOCYXICHHE
croco6oB pemnienus (moarotoska k OI'D o gusuke).

Pasnen 3. Ucnonp3oBanue [10 koMmproTepa Juisi OpraHu3aluy IpOEKTHO-UCCIEA0BATEIBCKOM
JESITEIBHOCTH.
Teopusi: (opMBl TIPEICTABICHUS HCCIEAOBATEILCKUX M IMPOEKTHBIX paboT. MHCTpyMeHTHI
aHaJM3a JIaHHBIX SKCIIEpUMEHTa: paboTa Ha KomIbtloTepe ¢ ucnosibzoBanueM I10 Microsoft Office.
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Ilpakmuxa: paboTa 1O MPEACTABICHUIO IPOCKTOB U MCCIEIOBAHUN, B TOM YHUCIIE B 3JICKTPOHHOM
BUJe B (popMe mpe3eHTanuu, J0KIaaa, Buaeo-puiabMa, Makera u T.11.

Xapaxmepucmuxa OCHOBHbIX U008 Oesamenvbhocmuy: 00cyxkneHue (HOpMbl IPEACTABICHUS
MPOEKTOB U UCCIIECTOBAHUM.

Pazgen 4. IIpoekTHO-HCCIE10BATENIbCKAS AEATEIBHOCTD

1. Beibop Tembl mccienoBaTenbckoi padoTel. [IpuHIMIBL BEIOOpa TeMBI U 0OOCHOBaHHE €€
aKTyalTbHOCTH. BO3MOXHBIE TEMBI HCCIIEAOBAHUI 1O (hPU3HKE.

2. ®opMynupoBaHHUE THIIOTE3bI HCCIECIOBAHNS.

3. TlocraHoBKa 1eNH ¥ 3a]1a4 UCCIIETOBAHMUS.

4. Pabota ¢ UCTOYHHKAMU UHPOPMAIUH.

5. Bunpl uHpopmanuu u ee MCTOUYHUKM: NOMYJSPHBIE M CIPAaBOYHbIE W3JaHUS MO (DU3HKE.
DOneKTpoHHbIE OMOIMOTEKH, UX BO3MOXKHOCTH B NPOBEACHUM HccieqoBaHus. Crenuaan3upoBaHHbIE
caiTel. Bo3M0oXHOCTH HCIIOIB30BaHNs MIHTEPHET-TEXHOJIOTHI B UCCIIEIOBATEIBCKON A TEIBHOCTH.

6. Pabota ¢ mHayuHoi mwmrepatypoid. I[IpuHIHMIBI cocTtaBieHus Oubnmorpadum. IlpaBmma
0(pOpPMIIEHHUSI CCBUIOK U CTIHCKA JIUTEPATYPHI.

7. CriocoObl 00pabOTKH MOTy4eHHON MHPOPMAITIH.

8. Meronpl HaydyHOTO WCCIENOBAaHHSA (TEOPETUYECKHE W DMITMPHYECKHE) - OKCIIEPHMEHT,
HaOIOZICHUE W CpaBHEHUE, NX OTJIMYHE.

9. OnucarenbHbBIA METO.

10. [IpoBeneHne caMOCTOSITEIIBHOTO HCCIICIOBAHUS TT0 BEIOPAHHOM TEMeE.

Pazgen 5. IloaroroBka K 3amure UCCaeA0BATEILCKONH PabOTHI

Teopus: Kputepuu olleHKH UCCIIEA0BATEIbCKON padoThl. COCTaBIICHUE TE3MCOB UCCIICIOBAHUS U
KOMITIOHEHTBI HMX COJepKaHus. AHHOTalMs. 3amuTa y4eOHO-UCCIIeOBATeNbCKUX padoT: alropuTM
npoBeneHus: 3aumThl. Jlokmax — ¢dopma nyOGnuuyHOTrOo BBICTYIJIeHHMsS. IlpaBunma mnyOGmudHOTO
BoIcTyIuieHud. CTpykTypa HayyHoro Joknafga. Ilcmxonormdeckwifi acmekT TOTOBHOCTH K
BBICTYIUIEHUIO. KynbTypa BBICTYIUIEHHS ¥ BEJICHUSI AUCKYCCHH: COOJIIOJICHHE TIPAaBUJI AITUKETA, OTBETHI
Ha BOMPOCHI, 3aKIIOYUTEIHLHOE CIIOB.

Ilpakxmuka: paboTa Mo opraHu3alUy MyOJUKALUU U JEMOHCTPALMH PE3YJIbTaTOB MPOEKTHON U
HCCIIEIOBATENIbCKON JESITeTbHOCTA, B TOM 4HCIE B JJIGKTPOHHOM BHUZIE B (OpMe Mpe3eHTalHH,
JOKJIaJa, BUAeo-(QuiibMa, MakeTa u T.11.
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4. OPTAHU3AIIMOHHO-IIEJATOI'MYECKUE YCJ/IOBUSA PEAJIN3ALUU
IMPOT'PAMMBI conepxar:

MaTtepuajbHO-TeXHUYECKHE YCIOBUS Peaiu3aliu MPOrpaMMbl

- Kommuiektsr o0opynoBanus no ¢pusuke: "Mexannueckue spneHus", "Mosexynspaas puzuka',
"Onexrpuueckue spiaeHus", "Onruka".

- Hudposas madoparopust «HaydHbsie n3MepeHUsD.

- Hudposas madopatopus L-mukpo.

- HOYTOYKH.

D opMBI KOHTPOJIA:

VYyammiics y4uTCS OICHMBAaTh ce0s8 W APYrUX caMm, YTO TMO3BOJSET pa3BUBAaTh YMEHUS
caMoaHallM3a M CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITENIFHOCTH, KaK CBOWMCTBY JIMYHOCTH Y4aIlerocs.
BrIsiBIIeHHE TPOMEKYTOUHBIX U KOHEUHBIX PE3YJIbTAaTOB YYAIIMXCS MPOUCXOTUT Yepe3 MPAKTUIECKYIO
NeATeNbHOCT, 3a4eTHhIE pPAa0OTHI, BBICTYIUICHHS Ha KOH(MEPEHIUSAX, CMOTpax, IMpeICTaBICHHE
MPOCKTOB B BHJIC TEKCTOBOI'0 JOKYMEHTA, Mpe3eHTanuu, (piii-aHuManum, BUAeOPoOIuKa win Web
- cTpaHMIbI (caiiTa), ydacTre B BBICTABKaX MPOEKTOB, IEMOHCTPAIUS KCIIEPUMEHTOB.

Y4eOHo-MeTOoAMYECKOEe M HH(POPMALMOHHOE 00eceYeHrue NPorpaMmal

Jlureparypa
1. «udposas maboparopus» MeToauyeckoe PYKOBOACTBO TIO paboTe C KOMIUIEKTOM

obopynoBanuss u mporpammubeiM obecnieueHneMm ¢upmel «HAYUYHBIE PA3BJIEUEHU S»
M.,2011,89c.

2. TlpumepnHasi mporpamMma OCHOBHOTO oOmiero obpaszoBanus mo ¢uzmke 7 — 9 kmaccel. M.,
ITpocsemienue, 2008

3. ITlpumepnas mporpamma cpeaHero (ImoJiHoro) obmiero oopazoanus mo ¢usuke 10 - 11 kmaccsl.
M., IIpocsemienue, 2009

4, YyeOuuku: , usrka 7-9 KiIaccel,

5. «MccnemoBarenbCKkue M MPOEKTHBIE pabOThl MO Gu3uke 5-9 kimaccel» ydeOHOE mocoOue s
o0meoOpazoBaTeNbHBIX Opranm3anuid, A. A. Mapko, . A. CmupHOB. — MockBa
«IIpocsemmennen, 2021.
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5. KAIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

IIpumeuanue
Mecsi, P
Ne J1aTa no
3aHSATHUS | pacIUCaAHUIO, Tema 3ansTus
n/n KO0JIMYECTBO
4acoB

1. BBoanoe 3ansaTtue. Llenu u 3amaunm kypca. TexHuka
OezonacHocTH. IIpoekT W HccienoBaHue: CXOACTBO H
pas3iinurue BUOAOB ACATCIbHOCTU.

2 [pakTukym: pobiieMa H aKTyanbHOCTb.

3 Bri6op Tembl mpoekTa (MccnenoBaHus): 00bEKT 1
npeaMer paboThlI.

4 ITocTanoBka 11eneit u 3a1a4 paboThI, BBIIBIKEHUE
THUITIOTE3.

5 ITox6op MEeTOAOB 1 METOIUK HCCIICIOBAHUS:
IJTAHUPOBaHKE PabOTHI.

6 3HaKOMCTBO C IM(pOoBOi abdopaTopueil Mo ¢usnke
«Hay4Hble pa3BlieueHHs»: IPOrpaMMHOE oOecIiedeHre
1 JaTYUKH.

7 3HAKOMCTBO ¢ UG POBBIM JATIUKOM ITOJIOKCHHS Ha
OCHOBE MarHUTOYIIPABIISIEMbIX KOHTAKTOB U JIOTKOM
«MexaHuKa.

8 3HaKOMCTBO ¢ UG POBEIM AaTdnkoM yria (0...360
rpaj.) u 10TKoM «MexaHuKay.

9 [IpakTukyMm: onpeneneHre CKOPOCTH Tela,
JBUKYIIET0Cs TTO0 HAKIIOHHOM IIOCKOCTH.

10 JlaGopaTopust L-MHKpO: 3HAKOMCTBO ¢ KOMIIJICKTOM TI0
MEXaHHKe.

11 3HAKOMCTBO C IIPOTrPaMMHBIM O0ecTIeueHUEM
«[IpakTuxym» mudpoBoit rabopatopun L-Mmukpo

12 Hatuuk yckopenus mudpoBoii mabopatopun L-Mukpo

13 Jatuuk Temmeparypbl mudpoBoii sadbopatopun L-
MHUKpPO

14 CTpyKTypa HaydIHO-UCCIENOBATENHCKON paOOTHI.
TekcT Kak TPOAYKT HCCIENOBATEIHCKOW PaOOTHI.
Wzydenne o0OpaslioB W 3HAKOMCTBO CO CTPYKTYpOWM
Hay4HBIX padorT.

15 [Iporpammuass o00OpaboTka JaHHBIX HCCIIEIOBAHMUS:
M3y4YeHHWE Cpenbl OJJIEKTPOHHBIX TaOmmii Ha 0ase
Microsoft Office Excel.
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16 [Iporpammuass 00paboTKa JaHHBIX HCCICIOBAHMUS:
W3yYeHHE CpeIpl DJIEKTPOHHBIX Tabnui Ha Oase
Microsoft Office Excel.

17 O0paboTka rpaduveckoil HHGpOpMaLUU B IPOrpaMme
Paint.

18 O0paboTka BUCO: paboTa B BUJCO - PEIAKTOPE.

19 OdopmieHne MPOEKTHOH pabOTBl B TEKCTOBOM
penakrope Microsoft Office Word.

20 OdopmieHne NPOEKTHOH pabOTBl B TEKCTOBOM
penakrope Microsoft Office Word.

21 Odopmrenne npesentanuu padotsl B Microsoft Office
Power Point.

22 Odopmienne npe3enrtanuu padotel B Microsoft Office
Power Point.

23 [Moxroroska neuaTHo# npoxykiuuu B Microsoft Office
Publisher

24 Pabota Hax mpoekToM (HCCIIeIOBaHUEM )

25 Pabota Hax mpoekToM (HCCIIeIOBaHNUEM )

26 Pabora Hag IpoeKTOM (HCCIIeIOBaHUEM )

27 Pabota Hax mpoekToM (MCClIeIOBaHIEM )

28 CTpyKTypa Hay4dHO-HUCCIIEA0BATENbCKON paboThl. TekcT
KaK TPOIYKT HMCCIIECIOBATEIbCKOW paboThl. M3ydeHue
0o0pasnoB W 3HAKOMCTBO CO CTPYKTYPOH Hay4HBIX
pabor.

29 [IporpaMMHBbI€ CpEACTBA IS ITOATOTOBKH OTUETHOCTH
O TIPOEKTHO-UCCIIEIOBATENLCKON JeATENLHOCTH.

30 Pa6ora na I1K: ucnons3zoBanue 1O 1151 MOATOTOBKU
OTYETHOCTH TIPOCKTa (MCCICTOBAHMS)

31 Pabora na IIK: ucronszoBanue [10 a1 moaroroBku
OTYETHOCTH MPOEKTA (MCCIeTOBAHIIS)

32 Pabora na IIK: ucronszoBanue [10 a1 moaroroBku
OTYETHOCTH MPOEKTA (MCCIEMTOBAHUS)

33 [lomroroBka Te3WcoB paboOTHL, pa3paboTka TIaHa
MPe3eHTANNN PadOThI.

34 3anmTa NpoeKTOB.

Hroro vacos: 34
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