MUAHUACTEPCTBO IPOCBEIIEHHU A
POCCUUCKOHN PEAEPALINN

( MUHITPOCBEHIEHUSA POCCHUN)

PACIHHOPAXKEHMHUE

« 12  » guBaps 2021 r. Ne P-6

MockBa

00 yTBep:KIeHHMH METOANYECKUX PEKOMEHAAIMI
10 CO3JAHUI0 U (YHKIIHOHUPOBAHMIO B 00111€00pa30BaTeIbHBIX OPraHU3aANMAX,
PACHOJI0KEHHBIX B CEJIbCKOM MECTHOCTH U MAJIbIX TOPOAaX, HEHTPOB 00pa30BaHUs
€CTeCTBEHHO-HAYYHOU U TEXHOJOIMYeCKON HANIPABJIEHHOCTEeM

Bo ucnonnenune nynkra 4 IlpaBun npenoctaBieHuss W pacnpeeseHus cyocuaui
u3 penepanpHoro  Oromxkera Oromxketam  cyobekToB  Poccuiickoir  Deneparumn
Ha CO(QMHAHCUPOBAHME PACXOJHBIX 00s13aTeNbCTB CyOBekTOB Poccuiickoit ®denepaiuu,
BO3HUKAKOLIMX TPU PEAIU3alMU PETUOHAIBHBIX IPOEKTOB, 00ecreunBaroIImX
JOCTHKEHHE 1eJIeH, MoKa3aTeNiel W pe3ynbTaToB (efepaabHbIX MPOEKTOB, BXOSIIMX
B COCTaB HAal[MOHAILHOTO TpoekTa «OO0Opa3oBaHUE», B paMKax TOCYJapCTBEHHOM
nporpammbl  Poccuiickori  @eneparu  «Pa3zButne  0o0pa3oBaHUS», NPUBEAEHHBIX
B IIpunoxxenun Ne 5 k rocynapcrsennon nporpamme Poccurickont @enepannn «Passutne
oOpa3oBaHus», YTBepKAEHHOU moctaHoBieHueM [IpaButenscTBa Poccuiickoit deneparuu
ot 26 nexabpst 2017 r. Ne 1642:

1. VYrtBepaute npuiaraeMple MeTOIMYECKHME PEKOMEHIAUUM 10  CO3JaHUIO
U (PYHKIIMOHMPOBAHHUIO B 00I1€00pa30BATENbHBIX OpPraHU3ALMIX, PACIOJIOKEHHBIX
B CEJIbCKOM MECTHOCTH M MajbIX TOpoJiax, [IEHTPOB 00pa30oBaHUsl €CTECTBEHHO-HAYyUHOU
U TEXHOJIOTMYECKOW  HANpPABIECHHOCTEM B  pPaMKaxX  PpETrMOHAJIBHBIX  MPOEKTOB,
oOecreunBaoIIMX JOCTUKEHUE LIeTeH, moKa3aTesei 1 pe3yiabraTa GpeaepalbHOro MNpoeKTa
«CoBpeMeHHas MIKOJIa» HAIMOHAIBLHOTO MpoekTa «OOpa3oBaHuey;

2. KOHTpOJ'IB 34 UCIIOJJHCHUEM HACTOAIICTO PACIIOPSAKCHUS OCTABJIAIO 34 COOOH.
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JIefiCTBUTENEH © 28.07.2020 1o 28.10.2021




[Tpunoxenue

YTBEPXJIEHbBI
pacrnopsKeHHEM
MuHHuCTEPCTBA IPOCBEILICHUS
Poccuiickon ®epnepanuu
oT «12» auBaps 2021 r. Ne P-6

MeToanuyeckue peKkoMeHAaluu
10 CO3JAHUI0 U (YHKIIHOHUPOBAHMIO B 00111€00pa30BaTEIbHBIX
OPraHM3aLMAX, PACIOJIOKEHHBIX B CeJIbCKOH MECTHOCTH U MAJIBIX FOPOJAX,
LEHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHOI U TEXHOJIOTHYeCKOM
HanpaBJIeHHOCTeM



1. O01Me moJIoKeHus

Hacrosmme Meroauueckue pekoMeHaauuu (naigee — PexomeHmanmm)
HanpaBJieHbl Ha OOECHEeYEeHHE EAMHBIX OPraHU3alMOHHBIX U METOJUYECKHUX
YyCIOBUM  CO3JaHUs M OOLMX MOAXOJ0B K  (PYHKIMOHUPOBAaHHIO B
0011e00pa30BaTEIbHBIX OPraHU3aLUAX, PACIIONOKEHHBIX B CEJILCKOM MECTHOCTU U
MalblX  TOpojax, LEHTPOB  O0pa30BaHUA  €CTECTBEHHO-HAY4YHOUH "
TEXHOJOTMYECKON HampaBieHHocTe «Touka pocTta», B Iemix oOecredeHus
peanuzanuu (enepaabHOoro mnpoekTa «CoBpeMEeHHasl IMIKOJa» HAaIMOHAJIbHOTO
npoekta «OOpa3zoBanue» (manee — ¢eAepabHBIA TPOEKT), B TOM YHUCIE
YCTaHOBJICHHUs] TpeOOBaHUN K pe3yibTaTaM HCIOJB30BaHUS CyOCHAMM U3
denepanbHorO OrOMKETa OroKeTaM CcyObekToB Poccuiickoit deneparuu Ha
copUHAHCUPOBAHUE  PACXOMHBIX  0053aTeNbCTB  CyOBEKTOB  Poccuiickoit
@denepanny, BO3HUKAOIIMX [PH  pPEATU3ALMM  PETHOHAIBHBIX  IPOEKTOB,
oOecrneunBarOIIMX JOCTHKEHHUE LIETIeH, IoKazareneil u pesynbrara (eaepaibHOro
npoekTa «B 001eo0pa3oBaTENbHBIX OPraHU3aALNAX, PACIIONOKEHHBIX B CEIbCKON
MECTHOCTH M MaJIbIX FOPO/AX, CO3JaHbl U (PYHKIMOHUPYIOT LEHTPbI 00pa30BaHUs
€CTECTBEHHO-HAYYHOU ¥ TEXHOJIOIMYECKOW HAIIPABICHHOCTEN».

ITpuBeneHHple B HacTosMX PexkomeHmauusx TpeOOBaHUS SBISAIOTCA
MUHUMaNbHbBIMU. OpraHbel HCIOJHUTEIBHONM BJIAcTH CyOBbeKkTOB Poccuiickoit
®denepannu (Opraibl MECTHOIO CaMOYIPABIICHHS) NPU peaIn3alliid MEPONPUATUN
0 CO3JaHUI0 M (PYHKIIMOHHUPOBAHHIO B 00111€00pa30BaTENbHBIX OpraHU3aIUsIX,
pacMoJIOXKEHHBIX B CEJIBCKOM MECTHOCTH M MaJIbIX TOpPOJaX, LIEHTPOB 00Pa30BaHUS
€CTECTBEHHO-HAYYHOW W TEXHOJIOTMYECKOW HampasiaeHHocTen «Touka pocray
(manee — Ilentpst «Touka pocra») BopaBe oOecneunBaTh TpPeOOBaHUA,
IPEBBILIAIOIINE YCTAHOBICHHBIE HACTOSIIUMU PeKOMEHTallusAMH.

[ensamu coznanua LlenTpoB «Touka pocTa» ABISIETCS COBEPIICHCTBOBAHUE
yCIIOBUHM [UIsl TOBBILIEHUS KadecTBa O0pa3oBaHMS B 00I11€00pa30BaTEIbHbBIX
OpraHu3alMsX, PACIOJIOKEHHBIX B CEJIIBCKOM MECTHOCTH M MAJbIX TIOpoAax,
paciMpeHusi BO3MOXKHOCTEH OOy4YaroIMXCsi B OCBOCHUHM YYEOHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJIOTMYECKOW  HAIPaBJIEHHOCTEW, Iporpamm
JIOTIOJIHUTEBHOIO  O0pa30BaHUS  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HAIpPaBJICHHOCTEN, a TAKXKE€ JJI NPAKTHUUECKOH OTpabOTKM Yy4yeOHOro marepuana
1o yueOHbIM npeameram «Dusukay, «Xumus», «bruonorusn.

I{enTpel «Touka pocTa» 00ECHeUnBaOT MOBBIILIEHUE OXBaTa 00y4arOLUXCs
0011e00pa30BaTENbHBIX OpraHU3alUil, pacloIOKEHHBIX B CEJIbCKOM MECTHOCTU U
MalblX TopoJax, IpOorpaMMaMHM OCHOBHOIO OOIIET0 M JOMOJHUTEIBHOTO
0o0pa30oBaHMUsl €CTECTBEHHO-HAy4YHOH M TEXHOJOTMYECKOW HaIpPaBIEHHOCTEH C
MCIIOJIb30BaHUEM COBPEMEHHOI0 000PYJOBaHMSL.

OpraHu3alMOHHO-TEXHUYECKOE, METOJMYECKOE M MHPOPMALMOHHOE
compoBOXAeHHUE co3anus B cyobekTax Poccuiickoit denepannu Lentpos «Touka
pocra»  ocymectBisier — DenepanbHOE  TOCYJAapCTBEHHOE  ABTOHOMHOE
oOpa3oBaTellbHOE  YUYPEXKACHHE  JOMOJHHUTEIBHOTO  MPO(PECCHOHATBHOTO
oOpa3oBaHusi «AKaJeMus pealu3aldd TOCYyJapCTBEHHOM  MOJUTHUKA U
po(hecCHOHATBHOTO Pa3BUTHS PaOOTHUKOB 0Opa3oBanuss MuHHCTEpCTBa



npocselenust Poccutickoit @enepanumny (nanee — @eaepaibHbIA orepaTop).
Anpec caiita: https:// www.apkpro.ru/.

2. Ilopsaok co3nanus

[enTtpsl «Touka pocTa» MOTYT CO3/1aBaThCs KaK 3a CUET CPEACTB CyOCHAMIA
benepaibHOTO OI0/KETA B paMKax peanu3aiuu penepaibHOro npoekTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HHBIX MPOrpaMM KU MPOEKTOB 3a CYET
cpeAcTB OrmkeToB cyOnekToB Poccuiickoit ®deneparuu, CpeACTB MECTHBIX
OFOHKETOB Y BHEOIOIPKETHBIX NCTOYHHUKOB.

Cosmanne IlentpoB «Touka pocTay  OCymecTBisercs Ha  0Oase
00111e00pa30BaTEeIbHBIX OpTraHU3AINNA, PACTIONIOKEHHBIX B CEIHCKOH MECTHOCTH U
MaJIBIX TOPOJax, IPU 3TOM B NEPBYIO ouepenn cosnanue Llentpos «Touka poctan
PEKOMEHYETCS OCYILUECTBIATH B OpPraHU3alMAX, [OKA3bIBAKOIINX HU3KHE
o0Opa3oBaTeNbHbIE PE3YIbTATHI.

B cnyuae coszmanus llentpa «Touka pocTtay 3a cUeT CpeaAcTB CyOcHauu w3
dbenepanibHoro Orokera B pamkax (denepanbHoro mnpoekra «CoBpeMeHHas
nIkoja» cyorekT Poccuiickoit deaeparuu onpeienser:

- OpraH WCIHOJHUTEIbHOM BiacTu cyoObekTta Poccuiickoit ®enepanuu,
OTBETCTBEHHBIN 32 peai3alii0 MEPONPUATUNA IO CO3[aHUI0 U OOECIECUEHUIO
¢dbynkuuonupoBanusi LlentpoB «Touka pocTta» Ha TEPPUTOPUU CYObEKTa
Poccuiickoii ®enepanuu (PernoHanbHbIi KOOPAUHATOD);

- KOMIUIEKC Mep (IOPOKHYIO KapTy) MO CO3MAaHHI0 M (DYHKITMOHMPOBAHUIO
[lentpoB «Touka pocta» cormacHo Ilpunoxenutro Ne 1 k HacTosuUM
Pexomenpanusim.

KommuiekcoM Mep NpH3HAeTCs IUIaH MEPONPUSATUM HAa OYEPEAHOW TOJ M
JBYXJIETHUM TUIAHOBBIM TMEpUOJ, MPEAYyCMATPUBAKOLIUMNA MEPONPUITUS IO
co3nanuto U pyHkuuonupoBanuio LlentpoB «Touka poctay, BKIIOUAIOMIMA B TOM
quCJe:

MEpONPUATHS, HAIPABJIEHHbIE HA co34aHue U OTKpbiTHE LlenTpoB «Touka
pocTay;

MEpOIpUATHS, HampaBieHHble Ha obOecnieueHre (OYHKIMOHUPOBAHUS
LenTpoB «Touka pocray;

MEpOTIPUATUS [0  TOBBINIEHUIO  MPOGECCHOHATBPHOTO  MacTepCTBa
pabotHukoB LlentpoB «Touka pocTtay;

MEPOIPHUATHAA MO KOHTPOJK JOCTHUKEHHS MHUHUMAIIBHBIX MOKa3aTelieu
co3nanus u pyHkunonuponanus Llentpos «Touka pocTay.

PernoHanbHblii  KOOPAMHATOp B~ COOTBETCTBUM  CO  CPOKAMH,
ycTaHoBJIeHHbIMU B [Ipunoxxenun Ne 1 k Pekomenaanusm, yTBepKIaer:

— JIOJDKHOCTHOE JIMIO B COCTaB€ PETHOHAIBHOTO BEIOMCTBEHHOTO
POEKTHOTO O(prica, OTBETCTBEHHOE 3a co3/laHne U (pyHKIHoHUpoBaHue LleHTpoB
«Touka pocray;

— MEepEYCHb MOKA3aTENEN U UHAUKATOPOB, COOTBETCTBYIOIIUX MPHUBEAECHHBIM
B [Ipunoxenun Ne 2 xk Hactodammm Pekomenganusam, NxX 3Ha4ECHHI;



— TmepeueHb oO0Ie00pa30BaTeNbHBIX OpraHU3alfil, PpacHOJOKEHHBIX B
CEJIbCKOW MECTHOCTH M MaJIbIX TOpO/ax, Ha 0a3e KOTOPBIX IJIAHUPYETCS CO3/1aHue
[enTpoB «Touka pocta» (1o ¢popme, npeacraieHHon B [Tpunoxkenun Ne 3);

— tunoBoe Ilonoxxenne o LleHTpe oOpa3oBaHUs €CTECTBEHHO-HAYyYHOU U
TeXHOJIornYeckoi HanmpasieHHocTel « Touka poctay ([Ipunoxenue Neo 4).

Coznanve unentpa «Touka pocta» Ha 0a3ze o00nIe00pa3zoBaTEILHOM
OpraHM3alMi  JONMYCKAEeTCS KaK IIyTeM BBIJEJIEHUS  COOTBETCTBYIOLIETO
CTPYKTYPHOTO MoJipa3feiaeHusi oOeo0pa3oBaTebHON OpraHu3aluu, Tak U 0e3
BBIJICJIEHUS OTAEIBHOTO MOAPAa3ICICHHUS.

OO6meoOpa3oBaTeTbHAS OPTaHU3AIUS U3ACT JTOKATBHBI HOPMATUBHBIA aKT
0 Ha3HaueHuu pykoBoautens LlenTpa «Touka pocta» (Kyparopa, OTBETCTBEHHOIO
3a (DyHKUMOHHPOBAHUE U PA3BUTHE), a TAKXKE O CO3JaHUM LIeHTpa « Touka poctay u
YTBEPKIECHUHU MOJI0KEHUs 0 AesiTenbHocTr LlenTtpa « Touka pocTay.

PernonaneHblil KOOpAMHATOP HE TO3AHEE IHSA OTKpbITHA LleHTpa «Touka
pocTta» o0ecreunBaeT pa3MelleHrue B CHEIUalIbHO cO3JaHHOM pasnene «lLleHTp
«Touka pocta» oduimManbHOro caiiTa 00I11€00pa30BaTENbHON OpraHU3allud B
MH(OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «MHTepHeT» wuHbopmauu o
co3manuu W ¢yHkuuonupoBanuu llentpa «Touka pocta», B TOM dHCIE
uHpopMaiuu 00 0OpazoBaTeNbHBIX Mporpammax, ooopyaoBanuu Llentpa «Touka
pocTay, TIUIAHUPYEMOM pPEKHME 3aHATUH  OOyYaromuxcs, IUIAaHUPYEMBIX
MeponpuaTusx. B co3maHHOM pasznene o(uimanibHOro caiita 00pa3oBaTEIbHOU
OpraHM3alli TaKXe pa3Memniaercs HHPopManUs O HAIMOHAJIBLHOM TMPOEKTE
«O06pa3zoBaHue» (B TOM 4YKCIe JOTOTHUI), aipec caiiTa U ouuraibHasi CHUMBOJIMKA
MunucrepcTBa npocselieHus Poccurickon denepanuu.

PernonanbHbii KOOPAHHATOP o0ecreunBaeT UH()OPMUPOBAHKE
denepanbHOro omeparopa B Cilydae CO3[laHUsS Ha TEPPUTOPUU CyObeKTa
Poccuiickon ®enepanuu LlentpoB «Touka pocta» B paMKax HMHBIX IPOrpaMm M
MIPOEKTOB, HE OTHOCSIIUXCA K peanu3anuu penepaibHoro mpoekra «CoBpeMeHHas
IIKOJIa» HAIMOHAJIBHOIO TpoekTa «OO0pa3oBaHuE», 32 CYET CPEACTB OIOIKETOB
cyowsexToB Poccuiickoit deneparuu u (Uim) CpeaCTB MECTHBIX OFOIKETOB U (VIIH)
BHEOIO/DKETHBIX ~HMCTOYHMKOB, a Tak)K€ HampaBieHHE Ha COTJACOBaHME
denepanbHOMY ONEpaTOpy KOHIIEMIUU CO3JaHUS W (YHKIIMOHUPOBAHUS TaKHX
[{eHTpOB.

3. TpeGoBaHus K NOMeLIEHUSIM, KOMILIEKTOBAHUIO 000PY/A0BaHHEM,
PACXOJIHBIMH MaTepUaIaMH, CPeACTBAMH 00y4YeHHUsI U BOCTIMTAHUSA

Co3nanue llentpoB «Touka pocray mpeanojaracT KOMIUIEKC YCIOBHH IO
OCHAIIICHUIO 00pa30BaTEIbHBIX OpraHM3aluid  000pYOBAHUEM, PACXOIHBIMH
MaTepualiaMH, CpeJCTBaMU OOydYeHUS W  BOCHHMTAHUS JUIS  JIOCTHXKCHHS
00pa30BaTENIbHBIX PE3yJITATOB IO MPEIMETHBIM 00J1acTsSIM « ECTECTBEHHOHAYYHBIC
npeametbl», «EctecTBeHHbIe Hayku», «Marematka u  HH()OpPMATHKa,
«OOIIeCTBO3HAHNE W €CTeCTBO3HaHHWE», «TexHolorus», 00pa30BaTEeILHBIX
mporpamMm oOIIero o0Opa3oBaHUS E©CTECTBCHHO-HAYYHOW W TEXHOJOTUYECKOU
HaIpPaBIICHHOCTEH, MPH pealM3alid KypCOB BHEYPOYHOH JESITEILHOCTH U



JIOTIOJIHUTEIBHBIX ~ OOIIEPa3BUBAIOIIUX MPOrpaMM  €CTECTBEHHO-HAyYHOH U
TEXHUYECKOU HAIIPaBICHHOCTEM.

[lepeuennr HampaBieHHOCTEW peanu3dyembix Ha Oasze IlenTtpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOrPAMM MOKET OBITh PAaCHIMpPEH B 3aBUCHMOCTHU OT
UMEIOIIUXCA Yy 00leo0pa3oBaTeIbHbIX OpraHU3allMid  YCIOBHM, a Takke
NOTPeOHOCTEN YYaCTHUKOB 00pa30BaTENIbHbIX OTHOIICHH.

Co3manme  nentpa  «Touka  pocta»  mpenamojaraeT  pa3BUTHE
o0Opa3oBarenbHON MHPPACTPYKTYpbl 00IIe00pa30BaTEIbHON OpraHu3ali, B TOM
quclie OCHaIIeHre 001ieo0pa3oBaTeIbHON OpraHu3alim:

— 000py/I0BaHHEM, CpeICTBAaMH OOY4YEHUS M BOCHUTAHUS NJIsl U3ydyeHus (B
TOM YHCJE 3KCHEPUMEHTAIBHOIO) MPEIMETOB, KypCOB, AMCLMUIUIMH (MOIYJEi)
€CTECTBCHHO-HAYYHOM HANPAaBICHHOCTH W TEXHOJOTHYECKOW HAINpPaBICHHOCTEU
Opu  peanu3alil  OCHOBHBIX  0OmIe0Opa3oBaTeNbHBIX  MPOrpaMM U
JIOTIOIHUTEIBHBIX ~ 0011€00pa30BaTENbHBIX MPOrpaMM, B TOM 4YHCIE JJIs
pacIupeHust CoAep>KaHus YIeOHbIX mpeaMeToB «Dusukay, «XumMusy,
«buomnorusy;

— 000pyZOBaHHEM, CpPEeICTBAMU OOYYEHHS M BOCHUTAHMUS MJS W3YUCHHS
OCHOB  pPOOOTOTEXHUKH, MEXaHUKH, MEXATPOHUKH, OCBOCHHS  OCHOB
IpPOrpaMMUPOBAHMS, pead3aliy MpPOorpaMM JIONOJHUTEIBHOTO 00pa3oBaHUs
TEXHUYECKON U €CTECTBEHHO-HAYYHOM HAIIPABICHHOCTEW U T. 1.

— KOMITBIOTEPHBIM U UHBIM 000pY10BAHUEM.

[lepeyenb, MUHUMAIBLHO HEOOXOAMMBIE (PYHKIMOHAIbHBIE U TEXHUYECKHUE
TpeOOBaHMSI W  MHUHUMAJIBHOE  KOJMYECTBO  OOOpPYIOBaHMS, PACXOJHBIX
MaTepuasoB, CPEICTB 00ydeHUsI U BOocIUTaHUs a7 ocHauleHus Llentpos «Touka
poctay (mamee — UHGPACTPYKTYPHBIA JIUCT), OIpenemsioTcss PernoHambHbIM
KoopAMHATOpOM ¢ yderoMm IlpumepHoro mnepedHs oOOpyAOBaHUS, PACXOIHBIX
MaTepuasoB, CPEACTB OOyuYeHHUS M BOCHHUTAHUS IJS CO3JAAHUA M OOECHeueHus
(YyHKIMOHUPOBAHMUS ~ I[IEHTPOB  OOpa3oBaHHs  €CTECTBEHHO-HAYYHOH U
TEXHOJOTMYECKON HampaBieHHOCTH «Touka pocTta» B 0011€00pa3oBaTeIbHBIX
OpraHMu3alysIX, PACIHOJIOKEHHBIX B CEJIBCKOW MECTHOCTH W MajbIX Topoaax
(ITpunoxxenrie Ne 6), NpuUMEpHOro TUIOBOIO HWHOPACTPYKTYPHOTO JIMCTA,
onpenesiemoro denepanbHbIM ONEPATOPOM, U HACTOAIIMX PekoMeHaaui.

B pamkax ochHamenus oOuieoOpa3oBaTeIbHBIX  OpraHU3alMM  [pU
dbopmupoBaHun HHPpPACTpyKTypHOro jucta cyobekT Poccuiickoit ®eneparuu
BIIpAaBE€ BBHIOpaTh CTAHJAPTHBIA WM NPOPUIBHBIA KOMIUIEKT 000pYI0BaHUS,
MPE/ICTABICHHBIA B IPUMEPHOM MEepeyHe 000pYyA0BAHMS, PACXOAHBIX MAaTEPUATIOB,
cpenctB oOydeHuss u BocmuTaHus st ocHaumleHust llentpoB «Touka pocray
(ITpunoxenne Ne  6). JIns  MaJOKOMIUIEKTHBIX  0011€00pa30oBaTeNIbHbBIX
opranusanuii’ 00beM €IMHHUI] CPEACTB O0YYEHUS M BOCHHUTAHHSA (POPMUDPYETCS B
MEHBIIIEM KOJIMYECTBE.

! MasnokoMIIeKTHOH 06111e00pa3oBaTebHON OpraHu3aluell B paMKax pealu3alid MEPOTPHUATUH MO CO3IaHMI0
(DYHKIIMOHMPOBAHMIO LIEHTPOB ECTECTBCHHO-HAYYHOHM W TEXHOJOTHYECKON HAampaBJICHHOCTEH IpHU3HAETCS
o01meoOpa3oBaTenbHasl OpraHU3anus, YHCIEHHOCTh KIIACCOB-KOMIUIEKTOB B KaXJOW M3 mapamienaed KOTOpOH
cocTaBiseT He Oosee 1 equHUIIbL.



[IpodunbHBIE KOMIUIEKT OOOpYIOBaHUS MOXKET ObITh BBIOpaH IS
00111€00pa30oBaTebHbIX OpraHu3aluil, UMEIOLUX HA MOMEHT CO3/JaHusl LIEHTpa
«Touka pocta» HabOp cpencTB 0Oy4YeHHS U BOCHUTAHMS, MOKPHIBAIOIINNA CBOMMHU
(YHKIIMOHATBHBIMA BO3MOXKHOCTSIMH 0a30Bble TMOTPEOHOCTH TIPU H3YyUYEHUH
npeaMeToB «Pusukay, «Xumus» u «buonorusy.

[IpodunbHpIE KOMIUIEKT 00O0pyJaoBaHMs oOecrieunBaeT 3(PdeKTuBHOE
JOCTHXKEHHE 00pa30BaTENIbHBIX PE3YJbTATOB OOYYAIOIIMMUCS IO MporpaMmmam
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HaIpaBJIE€HHOCTEH, BO3MOKHOCTh
yTIIyOJIEHHOTO U3YUYEHUs OTACIbHBIX IPEIMETOB, B TOM UKCie At GOPMUPOBAHUS
U300peTaTesbCcKoro,  KpPeaTUBHOTO, KPUTUYECKOTO  MBIIUICHHS, Pa3BUTHUSA
(YHKIIMOHATBHOW TPAMOTHOCTH y OOYYalOIIMXCs, B TOM YHCJIE €CTECTBEHHO-
HAay4YHOU M MAaTEMATUYECKOMU.

[Ipu ¢opmupoBanun HUHOPACTPYKTYpHOTO JHCTa U3 MOPOPUIBHOTO
KOMIUIEKTa B 0053aTEIbHOM MOPSAKE 00ECIeUnBaeTCs BBIOOP CPEeACTB 00yUeHHUS U
BOCIUTAHUA HE MEHEE YeM M0 TpeM yueOHbIM mpenmMeraM («Pusnka», « XuMus»,
«buonorus») U KOMIbIOTEpHOro oOOpymoBaHus. OcTaBiiMecss MO HTOTaM
onpezeneHusi 0053aTeNbHOr0 00OPYIOBaHUS CPEACTBA, MPEAYCMOTPEHHBIEC IS
ocHamenust llentpa «Touka pocTtay, pacnpenensioTcss Ha NpPUOOpPETEHHE
JOTIOJTHUTEIBLHOTO  000PY/IOBaHMSI, BXOMSIIET0O B IEpeYeHb 00OpYyHAOBaHMUS,
pacXOJIHbIX MaTepuajoB, CpPEICTB OOy4YeHHUs] M BOCHUTAHUS MPOPUIBHOTO
koMmiuiekTa ([Ipunoxenue Ne 6 kK METOAMYECKUM PEKOMEHIAITUSIM).

[Ipu BBIOOpE AOMOTHUTENHHOIO OOOPYIOBAHUS TAKXKE CIEIYET YUUTHIBAThH
cienpuKy U TOTPEOHOCTH oOTpacield HKOHOMHKU cyObekTa Poccuiickoi
denepanumu.

Pernonanbubii KOOpZAUHATOP oOecrnieunBaeT COIVIACOBAHUE
c(OpPMUPOBAHHOTO B COOTBETCTBHUH C THUIIOBOW (OopMOM HHPPACTPYKTYPHOTO
aucta ¢ @DenepalbHBIM  ONEPATOPOM B  COOTBETCTBHM C  PETJIAMEHTOM,
onpeaensieMbiM DeiepaabHbIM OTIEPATOPOM.

[Ipu wHampaBneHMM Ha COTJIACOBaHUE WHQPACTPYKTYpPHOTO  JIHCTA,
COAEPIKALIETO  CTaHAAPTHBIE  KOMIUIEKTBI, PermoHanpHbIl  KOOPIWHATOP
npenoctasisiet (mo popme deaepanbHOTO ONepaTopa):

- TOATBEPXKIEHHE OTCYTCTBUSI B COOTBETCTBYIOIIMX 00pa30BaTENIbHbIX
OpraHu3alMsaX, OCHAIIEHUE KOTOPbIX IUIAHHPYETCS, 000PYIOBaHUSA, PACXOIHBIX
MaTepHayoB, CpPEJACTB OOyuY€HHS ¢ BOCHUTAHUS, VYKa3aHHBIX B TIE€pPEUHE
CTaHAAPTHOI'O KOMILJIEKTA;

- TIOATBEpPXKJEHUE Haiuyus (Jmbo oOecreyeHrue HalIU4yusg J0 MOMEHTa
ocHaieHust LlentpoB «Touka pocTa») yClIOBHM JUIsl XpaHEHUS] U UCIOJIb30BAaHUS
XUMHYECKHX PEaKTUBOB, B TOM UHKCJIE HEOOXOJUMOTo OOOpYAOBaHUS, BKIOYAS
mkad BBHITSHKHOM MaHOPAMHBIM M IKad Uis XpaHEHUS XUMUYECKUX PEaKTHBOB
OTHEYMOpHbIN, cormacHo IlepeuHio cpeactB o00ydeHMsT W BOCHHUTAHMUA,
HEOOXOUMBIX JJIsl peaanu3aluuu o0pa3oBaTeNbHBIX IPOrpaMM HAYaJIbHOTO OOIIETO,
OCHOBHOTO OOIIET0 ¥ CpeaHero ooOmero o0pa3oBaHUs, COOTBETCTBYIOIIMX
COBPEMEHHBIM  YCJIOBHSM  OOydYeHHs, HEOOXOAMMOrO0 TMpU  OCHAIECHUU
00111e00pa3oBaTeNbHbIX OpraHu3aluil B ILENIX pealu3alid MEpPONpHUSTUH 1O
COJICHCTBHIO CO3/IaHMIO B cyObekTax Poccuiickoit denepanuu (Mcxoas u3



MPOTHO3UPYEMOW  TOTPEOHOCTH) HOBBIX MECT B  00II€00pa30BaATEIHHBIX
OpraHu3alMsaX, YTBEPKIECHHOMY Ipuka3oM MuHnnpocsenienuss Poccun ot 3
ceHTs10ps 2019 1. Ne 465.

OOpaszoBaTenbHble OpraHM3aluu, Ha 0a3e KOTOpPbIX CO3JAIOTCA U
bynkuuonupyrotr  Llentpst  «Touka pocTa», JOJDKHBI  COOTBETCTBOBAThH
JENUCTBYIOIIUM TPEOOBAHUSAM K YCTPOMCTBY, COJAEPIKAHUIO U OpTraHU3alMU PEKUMA
paboThl 00pa3oBaTENbHBIX OPraHU3alUid U HUHBIM HOPMATHUBHBIM MPABOBBIM aKTaM,
ONpENEAoUM TpeOOBaHUA K OpraHU3alMu OOIIEro W JIOMOJHUTEILHOTO
00pa3oBaHus JICTEH.

[Tomemenus (GyHKIIMOHATBHBIC 30HBI, B TOM YHCJIE y4eOHbIE KaOWHETHI
busuku, xumun, 6uonorun) Llentpa «Todka pocTay peKOMEHIYETCs pacIoiaraTh
B [IpEJIETIax OXHOTO 3aHUs.

[IpoekTupoBanue, 30HHpoBaHue mnoMmeuleHurd LleHTpoB «Touka pocta» u
ONPENCIICHUE [U3alH-PEUIEHUN OCYIIECTBISIETC C YYETOM pPYKOBOJCTBA IO
MPOEKTUPOBAHUIO WEHTPOB «Touka pocTa», YTBEpKIaeMOro denepaibHbIM
OIEPATOPOM.

[TIpu mpoekTupoBanuu, 30HUpOBaHUM nomenieHnt Lleatpos «Touka pocrta»
ClelyeT YYUThIBaTh OCOOEHHOCTH OOOpYIOBaHHUS, PACXOAHBIX MaTEPUAJIOB,
cpenctB  0O0yyeHUsT M BOCIUTaHUS, KOTOpbIM OyAeT oOecrneunBaThCs
oOpa3oBaTeibHasi OpraHU3alysl.

[Ipoekt  30HmpoBanms  nomemenut  LlentpoB  «Touka  pocra»
npeacrasisiercss deneparbHOMY ONEPATOPy OAHOBPEMEHHO C MNPEACTABICHUEM
UH(PACTPYKTYPHBIX JTUCTOB.

4. Opranuszanusi 00pa3oBaTeJbHOI 1eATEeJIbHOCTH

OOpa3zoBaTenbHas JAesATENbHOCT Ha ©0a3e ueHTpoB «Touka poctay
OCYILECTBISIETCS IO 00pa30BaTENbHBIM MPOrpaMMaM OOILETO U JOMOJIHUTEIbHOTO
o0OpasoBaHws.

TpeboBanust k ¢opMary opraHuU3alUH OOPa30BATEIHHOU JEATEIHHOCTH
peryIupyroTCsl HacTOSIIIKUMUA PekoMeHIalusiMi U MUHBIMH MH()OPMALIMOHHBIMUA U
METOAMYECKMMU MaTepraiaMu denepaibHOro oneparopa.

Hanpasnenus peanusyeMsix ¢ ucnonas3oBanueM pecypcoB LlenTpoB «Touka
pocTa» MOpOrpaMM  ONPENEISIOTCS. B COOTBETCTBUM C  METOAUYECKUMU
MaTepyalaMi U PEKOMEHJAUUSMHU, YCTAHABIMBAEMBIMU M AKTYaJIM3UPYEMBIMU
denepabHBIM ONEPATOPOM.

Ha ©0a3e wuentpoB «Touka pocra» obOecrieunBaeTcsi peaau3aius
00pa3oBaTeNbHbIX  MPOrpaMM  €CTECTBEHHO-HAy4YHOM M TEXHOJOTMYECKOU
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSMU
3aKOHOJATeNhCTBA B cdepe o00Opa3oBaHUsT M C YYETOM PEKOMEHJaluil
®denepanbHoro omneparopa. B ob0si3arensHOM mnopsinke Ha 0Oasze 1HeHTpoB «Touka
pocTay 0becreynBaeTCsi OCBOCHHE 00yYarOIUMHUCS YI€OHBIX MPEIMETOB
«Dmukay, «Xumus», «buomorus» ¢ HUCMOTB30BAaHHEM MPUOOPETAEMOTO
000pyA0BaHus, PACXOJHBIX MAaTEPUAIIOB, CPEJCTB O0yUEHUS M BOCIIUTAHUSI.



He menee 1/3 o0bema BHEYpPOUHOU NESITEIHHOCTH OOYYArONIUXCS JTOJDKHO
OBITh OPUEHTUPOBAHO HA MOJAJEPKAHUE €CTECTBEHHOHAYYHON U TEXHOJOTHYECKON
HaAIpaBJIEHHOCTEH O00pPa30BaTENbHBIX MPOTPaMM, HPHU ATOM OO0BEM MPOrpaMm
€CTECTBEHHOHAYYHON HAIpPaBICHHOCTH HE MOXET cocTaBisATh MeHee 20% or
oOmiero oobeMa BHEYpOuHOU aestenbHocTH. OOpa3oBaTeNbHbIE MPOrpPaMMBI IO
JPYTUM  HaIpaBJICHHOCTSM TP HAJIWYUU  BO3MOXKHOCTH  PEKOMEHAYETCA
IJIAaHUPOBATH C UCIIOJIb30BaHKUEM pecypcoB LlenTpoB «Touka pocTtay.

Pa3zpaboTka pabounx mporpamm 1o npeameraM «Puznkay, «XuMus»,
«buonorusy, y4yeOHBIM NpeAMETaM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON
HAIpaBJIEHHOCTEH U3 dYacTH Yy4eOHOro IuUiaHa, (QOpMHUPYEMON ydaCTHUKAMU
o0pa3oBaTeNbHbIX OTHOIIEHUH, MPOTPaMM BHEYPOUYHOH JEATENBHOCTH U
JOTIOTHUTENHHOTO ~ O00pa30BaHUsI  OCYIIECTBISIETCS  0011e00pa3oBaTEIbHBIMU
OpraHM3alsIMH, B KOTOPBIX cO3/at0Tcs HeHTphl «Touka pocTa», caMOCTOATEIHHO
C y4€TOM METOJMYECKUX MaTepuasoB U pekomeHaanuii denepanbHOro oneparopa.
Peanuzanust oOpa3oBaTeinbHBIX MPOrpamMM JOMOJIHUTENBHOIO 00pa3oBaHUsl B
MaJIOKOMIUIEKTHBIX 00IIe00pa30BaTeIbHbIX OPraHU3alUsIX OCYUIECTBISETCS MpU
HAJIMYUM Yy OpPraHU3allMM COOTBETCTBYIOIIUX YCIOBUH. JlJI1 MamoOKOMIIIEKTHBIX
00111e00pa3oBaTeNbHbIX OpraHU3alliid JOMyCKAaeTCd OTCYTCTBUE JIMIEH3UM Ha
JOTIOJTHUTEIbHOE 00pa30BaHUE W PEANTM3yeMbIX MPOrpamMM JAOMOIHUTEIBHOTO
o0OpasoBaHws.

PekoMeHpanmu ~ 1O HCHONB30BAaHUIO  CTAHAAPTHOTO  KOMILUIEKTa
obopynoBanus Llentpa «Touka poctay mpu peaiu3alui NporpaMM €CTECTBEHHO-
HAay4YHOM M TEXHOJOTWYECKOM HaIpaBIEHHOCTEN onpeaenensl B [Ipunoxennn Ne 5
K HacTosiuuM PekoMeHnauusm.

CompoBOXKJIEeHHE M METOJUYECKoe  O0OecleueHHue  HCIMOIb30BaHUsA
npoQUIBHOTO KOMIUIEKTa OOOpYyJIOBaHUSI B 00pa30BaTEIbHON ESITENIbHOCTH
neHTpoB «Touka poctay ocyuiecTBisger DeaepalibHbIN OneparTop.

MeTonnueckre Marepuaibl, pa3padOTKU U MHbIE MaTEpHUAJIbl MO BOIPOCAM
UCIIOJIb30BaHUsI MPO(PHIBHOIO KOMIUIEKTa OO0OpYyIOBaHUS pa3padaThIBAIOTCA,
aKTyaJM3UPYIOTCs U pacnpocTpansiorcs degepaibHbIM ONEPATOPOM, B TOM YHCIIE
C TPUMEHEHHEM COBPEMEHHBIX MeAua HWHCTPYMEHTOB (BHAEO, BeOWHAp,
myOJIMKAITIN).

denepanbHbIM  ONEPATOPOM HA PETrYJSIPHOM OCHOBE OOecTeuynBaeTCs
IpOBEJCHUE METOAWYECKUX U OOydaloluX MEpOINpHUSATHH IO BOIpocaM
opranmzanuu obpaszoBarenbHoro mpomecca B Llentpax «Touka poctay ¢
IPUMEHEHHEM MPOPHIBHOTO KOMIUIEKTa 000pYyI0BaHUS, OKa3aHUE METOIUYECKON
noMomuy  mpu  pa3paboTke  y4eOHbIX ~ MaTepuanoB,  3aJaHudl  AJid
COBEPILIEHCTBOBAHUS MPAKTUYECKOM MOATOTOBKM OOYyYalOIUXCS MO Y4YEOHBIM
npeaMeTaM, KypcaM BHEYPOUHOU JesATeIbHOCTH, JOMOJIHUTEIBHOIO 00pa3oBaHus
JEeTEN.

[legarornyeckue pabOOTHUKH, OCYIIECTBISIOUINE JEATEIBHOCTh Ha 0Oasze
IlentpoB «Touka pocray ¢ mNOpuUMEHEHHEM NPOPUIBHOTO  KOMILIEKTa
o0opysOBaHusA, MPOXOAAT OOyuYeHHEe [0 MpPOorpaMMaM JOIMOJHUTEIBHOTO
npodeccuoHanbHOTO 00pa3oBaHus (KypChl TIOBBIMICHUS KBadu(UKAIIUN) W3
®denepanpHoro peectpa nporpamm J[I10. [ToBeimenne kBamudukaum



NeJIarOrMIeCKUX paOOTHUKOB OCYIIIECTBIISICTCS HE PE¥KE OJTHOTO pa3a B TPH roja.
5. Oprann3anmoHHO-MeTOAUYECKOEe CONPOBOKIEHNE U UCII0JIb30BAHUE
UHOW CO3IaHHOM B paMKaX peajiu3allMi HAUMOHAJbHOIO MPOEKTA
«O0pa3oBanne» HHPPACTPYKTYPbI

B nensix KOMIIEKCHOIO CONPOBOXKIACHHU AesTenbHOCTH LlenTpoB «Touka»
denepabHbIM  ONEpaTOPOM OOECIEUYMBAETCA OCYIIECTBICHUE NyOIMKanuil u
OOHOBJIEHHS METOJUYECKUX MaTEpUajoB, BKIIOYAIOUIMX YYEOHO-METOAUYECKHE
MaTepuanbl  (MHCTPYKLMHM,  METOJMYECKHE  1ocoOus, HH(POpMalMOHHBIE
MaTepHuaIbl, IEPEYHH  PEKOMEHIYEMBIX  JIMTEPATypHBIX  HMCTOYHUKOB,
BUJIEOMATEPHANIBI WU Jp.), a TaKKe MaTepuajibl [0 HTOraM MpPOBEIACHUS
meponpustuii OenepansHoro omepartopa (BeOMHApHI, CEMUHAPHI, KOH(EPEHIINH,
COBEILAHHUS U JIp.).

Jns nemarormdeckux padboTHukoB LlenTpoB «Touka poctay denepalbHbIM
ornepaTopoM  00€cleYuBaeTCsl MPOBEJIECHUE TEMaTUYECKUX BEOMHApOB U
00pa30BaTeNbHBIX MEPONPUITHI, HANpPABIECHHBIX Ha pa3bsCHEHUE BOIPOCOB
peanm3anmMu oOpa3oBareabHBIX IporpamMMm Ha 0Oaze lLlenTpoB «Touka pocta» c
IPUMEHEHHEM IPOPUIBHOIO KOMIUIEKTa 000PY10BaHMUS.

Jlnis PernonaibHBIX KOOPIMHATOPOB M PYKOBOSIINX pab0oTHUKOB LleHTpoB
«Touka pocta»  @exnepanbHbli  omepaTop  o0OecnedyMBaeT  MPOBENECHUE
TEMaTUYECKMX BEOMHApOB, HANPABJICHHBIX HA JOINOJHUTEIBHOE DPa3bsCHEHHE
BOIIPOCOB, OTHOCSIIIIMXCSL K MCIIOJIHEHHUIO KOMILJIEKCOB MeEp (IOPOKHBIX KapT) IO
Co3MaHMI0 W (QyHKUMOHUpoBaHUIO IleHTpoB «Touka pocTay, IOCTHKEHUIO
YCTAaHOBJICHHBIX  MMOKa3zareiae (yHKIMOHMPOBAHMS, HWCIOJIb30BAaHUIO HWHOU
CO3aHHOM B paMKax pealu3allid HalMOHANBHOrO TmpoekTa «OOpazoBaHUE»
UHPPACTPYKTYPHI.

B umemsx »¢¢exkTuBHON OpraHuM3allMOHHO-METOIUYECKOW MOIIEPIKKU
co3manusd U (QyHkuuoHupoBaHus lLlenTpoB «Touka pocra» Ha TEppUTOPUU
cyobektoB  Poccmiickoit ~ ®enmepanmu  PernoHaibHBIM  KOOPAMHATOPOM
oOecrieunBaeTCsl BOBJICUEHUE NETCKUX TeXHOmapkoB «KBaHTOpuym», LIEHTPOB
udpoBoro odpazoanus neteil «IT-kyO», KIIOUEBBIX LIEHTPOB JOMOJIHUTEIHLHOTO
oOpazoBanus «Jlom HayuHOU KoJutabopanuu» B JesTenbHOCTh LlenTtpoB «Touka
pocTa» B ciaeayoomux ¢hopmarax:

1. IlpoBemeHue COBMECTHBIX MEPONPHUATHH [ oOOydarolmuxcs U
NEeAarornyeckux pabOTHUKOB 0011e00pa30BaTeNIbHbIX OpraHu3alnuii, Ha 0aze
KoTophIx co3aatorcs LlenTpol «Touka poctay (0Oydaromue ceMHHapbl U MacTep-
KJIacChl [0 BONPOCAM MCIIOJIb30BaHUs OOOpYNOBaHUs, CPEACTB OOydeHUs U
BOCIIMTAHUSA; METOAMYECKHE  MEpOIpHUATHS 1O  BOmpocaM  pa3paboTKH,
COBEpLICHCTBOBAHUSA M BHEAPEHUS IPOrpaMM JOIMOJHUTEIBHOIO 00pa30BaHUs
€CTECTBEHHO-HAYYHOM M  TEXHMYECKOW  HAINPABIECHHOCTH,  OpraHU3aluu
BHEYPOUHOH JEATEIBHOCTH OOYYarolMXCsl; HHANBUAYAIbHBIE KOHCYJIBTAUU IS
NeAarorndeckux paboTHUKOB, B TOM YHCIIE B PEKUME OHJIAIH; 3aHATHS MPOCKTHON
JEATENIbHOCTBIO; KOHKYPCHBIE M COPEBHOBATENIBHBIE MEPOIPHUATHS Ul JETEN H

ap.).



2. Opra#umzanus W Yy4yacTHE B PErMOHAIBHBIX M MEXPETHOHAIBHBIX
KoHpepeHuusax, QectuBansax, ¢opymax 10 OOMEHYy ONBITOM paboThl Ha
BBICOKOOCHAILICHHBIX YYEHUKO-MECTAX, B TOM YHMCJIE 10 PEAIM3ALNH MPEIMETHBIX
obOnacreii  «EcrecTBeHHOHayuHble  TpeAMETb», «EcTecTBEHHbIE HAYKN»,
«Marematnka u uHOpMaTuka», «OOILIECTBOZHAHUE W ECTECTBO3HAHHUEY,
«Texnonorus», a TaKke MNPoOrpaMM JAOMOJTHUTEIBHOIO 00pa30BaHMs €CTECTBEHHO-
HAYYHOM U TEXHUYECKOW HAMPABICHHOCTEN.

3. VYuactue peruoHajabHbIX KOOPJIMHATOPOB, NpeAcTaBuTeneil LleHTpon
«Touka pocTa» U MHBIX LIEHTPOB, (PYHKIIMOHUPYIOLIUX HA TEPPUTOPHHU CyOBEKTa
Poccuiickon @enepannn, B MeponpuiaTusax OeaepansbHoro oneparopa.

['paduk MepompusTHii, KBOTHl Yy4YacTHs, COAEpPKAaHHE U TEXHOJOTUHU
[IPOBEICHUS MEpOIPUATHN NOBOJATCS denepanbHbIM onepaTopoM
JOTIOJIHUTENIBHO.

4. Opranu3zanus ¥ y4yacTue B MPOBEACHUU MHPOPMALIMOHHBIX KaMITAaHUH 110
NOMyJIIPU3allMd  HallMOHANbHOTO TmpoekTa «OO0pa3oBaHHe» Ha TEPPUTOPUU
cyobekToB Poccuiickoit denepaiiuu, B TOM YUCIIE€ COOBITUSX, MPOBOJAUMBIX JIJIst
KOHCYJIbTALIMOHHOTO COIPOBOXKJIEHUS POAUTENCH (3aKOHHBIX NPEICTaBUTEIEH )
00y4Jarmuxcsi 0 BO3MOXKHOCTSIX JUJIsl Pa3BUTHUSL CIIOCOOHOCTEH M TaJaHTOB MX
JeTei, MpopecCHOHANbHON OPHUEHTAlMd W YCHEIIHOTO OCBOCHMSI OCHOBHBIX
00pa3oBaTeNbHBIX MPOTpaMM 001Iero 00pa3oBaHMs.

5. Pa3paboTka, yTBepkIeHHWE W pealu3amus CETeBhIX 00pa30BaTeIbHBIX
IIPOTPAMM C MCIIOJIb30BAHUEM BBICOKOOCHAILEHHBIX YYEHHUKO-MECT, CO3JaHHBIX B
cyonekte Poccuiickoit @enepaiyiv B paMKax HallMOHAIBHOTO MPOEKTa
«OOpa3oBaHue», B TOM YHCIE€ COBMECTHO C JETCKMMH TEXHOIMapKaMu
«KBanTopuym».

6. Bosneuenue oOywarouuxcsi oOeoOpa3oBaTeNbHbIX OpraHu3alui, Ha
0aze koTopbix co3farorcss U (pyHkiuonupyror Llentper «Touka pocTay, B
paznuyHbie  (OPMBI COMPOBOXKIECHHUS M HACTABHUYECTBA C HCIOJIb30BAHUEM
KaJIpOBBIX PECYpPCOB, OOecneunBaronux padOTy BBICOKOOCHAIICHHBIX YUYEHHKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoit denepanuivi B paMKax HalMOHAIBHOTO
npoekta «OOpa3oBaHME» C€ yY4E€TOM METOAOJOTMU  (L[EJeBOM  MOJIEIH)
HACTAaBHUYECTBA  OOydYalolMXCs I OpraHu3aluii,  OCYIIECTBIISIONINX
o0pa3oBaTeNbHyI0 ACSITENBHOCTh MO O00Ie00pa30BaTENbHBIM, JOMOTHUTEIbLHBIM
o0mieo0pa3oBaTeIbHbIM U NpOrpaMMaM  CpedHero  npo¢eCCHOHAIBLHOTO
o0Opa3oBaHHs, B TOM YHUCJIE€ C MPUMEHEHUEM JIYyYIIUX MPAKTUK OOMEHa OIBITOM
MEXTy 00yJaronUMUCH.

entpst «Touka pocra» HCHOAB3YIOT HHPPACTPYKTYpPY U KaJpOBBIE
pecypcbl  JeTcKux TexHomapkoB «KBaHTOpuym», co3laBaeMblx Ha 0ase
00111e00pa30BaTeNbHbIX OpTraHU3AlMM, AJI1 PAa3BUTUS MPOECKTHOM AESTENbHOCTU
oOyuatomuxcsi.  [lemarormyeckue  paGotHuku LlentpoB  «Touka  pocTay
00€ecreurBaOT yyacTUe OOYydYarolMXCsd B MEPONPUATUSIX ACTCKUX TEXHOIAPKOB
«KBanTOpHMYM» C yJaJI€HHBIM HCIIOIb30BAaHUEM 000PYI0BaHUS, CPEACTB O0yUEHUS
Y BOCIIMTAHUs, a TAK)KE NPUHUMAIOT yYaCTUE B OPTaHU3yEMbIX UMM CEMHUHAPAX I10
neMoHcTpanuu  3(G(GEKTUBHOTO  OMbITA  peanm3anud  00pa30oBaTEIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOTUYECKON W MHBIX HAIPABICHHOCTEN CPEAU MHBIX



0011e00pa30BaTEIbHBIX OPraHU3AIMM, PACTIONOKEHHBIX HA TEPPUTOPUN CyOBEKTa
Poccuiickon @enepanum.

PernonanbHbIM KOOPAMHATOPOM Ha TEppUTOpUU cyObekTa Poccuiickoii
denepanuu  obecnieunBaeTcss paboTa MO MOAJMEPKKE 00Ieo0pa3oBaTEIbLHBIX
OpraHu3alluii, TOKa3bIBAIOIIMX HU3KHE O00pa3oBaTelbHbIE PE3YyJbTAThl, C
UCITOJIb30BaHUEM HMHPACTPYKTYpHl U KagpoBoro obecrneuenus Llentpos «Touka
poctay B paszaMuHBIX (opmarax (CoBMECTHas peanu3anus 00pa3oBaTEeNbHBIX
nporpaMm, IpoBeieHNe 00yYarolX MEPONPHUITUNA, CEMUHAPOB, KOHCYJIbTALUN U
np.).

[Ipy mpoBeneHMM pa3IMYHBIX MEPONPHUSATHHA, CBS3aHHBIX C peanu3alueit
HaIMOHAJIbHOTO TpoekTa «OO0pa3oBaHME», HCIOJIB30BAHHEM COOTBETCTBYIOIIEH
UHPPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOHKHO OBITH 00ECIIeYeHO
UX HMH()OPMAIIOHHOE COMPOBOXKJIEHHE, B TOM YHCJIE€ B CPEACTBAX MAaCCOBOM
uHbOpMaIluK, COLMATIBHBIX CETSIX, Ha cailTax 00pa30BaTENbHBIX OpPraHU3alui C
UCIOJIb30BaHNEM (PUPMEHHON CUMBOJIMKU HAIIMOHAJIBHOTO MTPOEKTa
«O06pa3zoBaHue».

Uudpopmanus 06 yuactum lLlentpoB «Touka pocTa» B MEpONMPHUITHIX
HampaBisercs  DenepadbHOMY — OomepaTopy B paMKax — €XKeKBapTaJlbHOTO
MOHHUTOPHHTA.

6. TpeOoBanusi k puHancoBomy odecnedennio Llenrpos «Touka
pocTa»

dunaHcoBoe obOecneueHne QGyHkimoHupoBanus llenTpoB «Touka poctay
BKJIFOYAET 3aTpaThl B COOTBETCTBHH ¢ OOmuMH TpeOOBAaHUSMU K OMPEISICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHUE TOCYAAPCTBEHHBIX (MYHHUIIMMIAIBHBIX) YCIYT B
chepe TOIIKOIBLHOT0, HAYAJIBHOTO 00111eT0, OCHOBHOTO OOIIIET0, CPEHEro O0IIIero,
cpenHero mpodeccuoHaBHOTO 00pa3oBaHUs, JOIMOJHUTEIBHOTO 0OO0pa30BaHUs
JIeTeH U B3POCIBIX, TOTIOTHATEIHLHOTO MPOPECCHOHATBHOTO 00pa30BaHus AJIs JIHII,
UMEIONINX WM TOJYyYalIluX CcpeaHee MnpodeccuoHaNbHOe 00pa3oBaHHE,
npodeccCHoHaTFHOTO 00y4YeHHsI, MPUMEHSIEMBIMU TIPU pacdeTre o0bema cyOcuanu
Ha (PMHAHCOBOE OOECIIeUeHUE BHITIOTHEHHSI TOCYIaPCTBEHHOTO (MYHHIIMITAILHOTO)
3a/IaHUsl HA OKa3aHUE TOCYJAPCTBEHHBIX (MYHHUIIMNAIbHBIX) YCAYT (BBIOJIHEHUE
paboT) TOCYIapCTBEHHBIM (MYHHUIIUIAIBHBIM) YUIPEKICHUEM, YTBEPKICHHBIMU
npukazoM Munnpocsemenus Poccun ot 20 HosiOps 2018 1. Ne 235 wu
BKJTFOYAIOIITMMHU B TOM YHUCJIE:

- omIaTy TpyAa TMEJaroruv4ecKux pabOTHUKOB 0011e00pa3oBaTeIbHON
opranuzanuu, ooecneunBaronmx GpynkruonupoBanue [leatpos «Touka poctay;

- MPUOOPETEHNE TOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB M MaTePHUATIbHBIX
3armacoB, B TOM YHCII€ PAaCXOJHBIX MaTEepPHAJIOB, JUIsI OOECICUCHHs pealln3aiuu
oOpa3oBaTeNbHBIX TIpOrpaMM B 00beMe, HEO0OXOIUMOM [UIsi HEMpEephIBHOU
peanuzanuu 00pa3oBaTEILHOTO MPOIIECCa;

- obecneueHue  TeKymled  ACATENBHOCTH  001Ie00pa30BaTENbHOM
OpraHu3aIuH 1Mo 00eCIeUeHNI0 00PA30BATEIHHOTO MPOIIECCa.



[Ipu dopmupoBanun Ormxera cyobekta Poccuiickoii ®enepauuu
(MecTHOrOo OIOKETa) HA OYEPETHOM TOJM ¥ IUIAHOBBIA TEPHOJ HEOOXOIUMO
npeaycMaTpuBaTh OIOMKETHBIE ACCUTHOBAHHMA B OOBEME, HEOOXOAUMOM MJis
¢unancoBoro obecrnedenust pyHkiuonupoBanus Llentpos «Touka pocray, B ToM
YHCIIE C YYETOM COOTBETCTBYIOIIEH MHIEKCALIUH.

7. 3aKJII04YUTeIbHbIE MOJI0KEHUS

[Tpu peanuzanuu MepoONpUATUI B LEISIX CO3AAHUS U (PYHKIMOHUPOBAHUS
IlentpoB «Touka poctay cyObekT Poccuiickoit ®enepanun obecrneunBaeT
cobmoienne  TpeOOoBaHUU AHTUMOHOIIOJIHLHOTO 3aKOHOJIATEIhCTBA |
3aKOHO/IATEJIbCTBA O KOHTPAKTHOH cucteMe B cdepe 3aKymoK TOBapoB, padorT,
YCIIYT JJIs1 00€CIeUeHusl TOCYAapCTBEHHBIX U MyHHUIIMIIAIbHBIX HYXK], B TOM YHUCJIE
B 4yacTu oOecrieyeHus] MOBBIEHUS 3(()EKTUBHOCTH, MCKIIOUYEHUS OTpaHUYCHUs
Kpyra TOCTaBUIMKOB M  IIOCTABJIAEMOIO  OOOpY/IOBaHUS,  IOBBILICHUS
pE3yJNbTaTUBHOCTH  OCYILIECTBJICHMSI 3aKyIOK, OOECleueHus NpOo3payHOCTH,
IPEeIOTBPALIEHHS] KOPPYIILIUHU U IPYTUX 370yHOTPEOIEHUIA.

[Ipu ocymectBieHnn cyoObekTamu Poccuiickoit ®enepanuu  3aKymnok
TOBapoOB, pabOT, yCIayr C LEJIbl0 MpUOOpEeTeHUuss O0OPYAOBAaHUSA, PACXOIHBIX
MaTepuasoB, CpecTB OOyUYEeHUs U BOCIIUTAHUS B LENSIX co3aanus LleHTpoB
«Touka pocta» 3a cuer cyOcuauum u3 (deaepanpHOro OrmIKeTa OroIKeTaM
cyobektoB  Poccuiickoit  ®enepaunu Ha CcOQUHAHCHPOBAHHE PACXOJHBIX
o0s3atenscTB cyObekToB Poccuiickoit denepanuu:

- oOecreynBaeTcsl LEHTpaIM3alusl 3aKylNoK B TMOPSAIKE, OMpPEIEICHHOM
NyHKTOM 7 ctaThu 26 ®PexnepanbHOro 3akoHa «O KOHTPaKTHOM cucTeMe B cdepe
3aKyNoOK, TOBapoB, paboT, yciyr i OOecHeueHusi ToCyAapCTBEHHBIX U
MYHULMIIATIBHBIX HYKI»;

- TPUMEHSIETCS HAI[MOHAJbHBIA PEXUM B COOTBETCTBUU C TPEeOOBAaHUSIMHU
crateu 14 ®enepanbHoro 3akoHa ot 5 anpeia 2013 r. Ne 44-03 «O KOHTpakTHOU
cucteMe B cdepe 3aKymok TOBapoB, paboT, yciayr s oOecredeHus
roCyJapCTBEHHBIX U MyHUIIUIAIBHBIX HY XK.

Kpome Toro, mpu ocymiecTBIeHHUH 3aKymnok cyObektamu Poccuiickoit
denepannu JOMHKHBI OBITh YUTECHBI:

- noJiokeHus nocra”osienus IlpasurensctBa Poccuiickon ®denepaunn oT
03.12.2020 Ne 2013 «O MUHUMAaIBHOW [0J€ 3aKyIOK TOBAapOB POCCHUKUCKOIrO
IIPOUCXOXKICHUSD;

- monoxxeHus nocraHoBieHus lIpaBurensctBa Poccuiickon @Penepauuun
or 03.12.2020 No 2014 «O MuHUMaAILHON 00s3aTENIBHOM J10J€ 3aKyIOK
POCCHUICKHMX TOBApOB U €€ JOCTHMKEHUH 3aKazuukom» (BMecte ¢ «llomoxxeHuem o
TpeOOBaHUSIX K COJACpKaHUI0 U Popme oTuera 00 00BEeMe 3aKyNOK POCCHUUCKHUX
TOBAapOB, B TOM 4YMCJIE€ TOBApPOB, IOCTABIIIEMBIX IIPU BBIIOJIHECHUM 3aKyIaeMBbIX
paboT, OKa3aHWU 3aKyMA€MbIX YCIYT, OCYLIECTBICHHBIX B LESIX JOCTHKEHUS
3aKa34MKOM MHHHMMAJIbHOM 00s3aTelbHOM JOJMM 3aKyMoK, O TpeOOBaHUAX K
COJIEpP)KaHNI0O  OOOCHOBaHHMS  HEBO3MOXKHOCTH  JOCTHMKEHHS  3aKa3uMKOM
MUHUMAJIbHON 0053aTENbHON TOJNM 3aKYMOK POCCHICKHX TOBApOB (B TOM YHCIIE



TOBapoOB, TOCTaBISEMBIX NPHU BBIOJHEHUU 3aKyNMaeMbIX paldoT, OKa3aHUU
3aKyNaeMbIX YCJIYT) OTAEJIbHBIX BUIOB, IIPU OCYIUECTBIECHUHU 3aKyNOK KOTOPBIX
YCTaHOBJIEHBI OTPAHUYEHUS JOMyCKa TOBApOB, MPOMCXOASIIMX W3 MHOCTPAHHBIX
rOCy/AapcTB, O MOPsAKE MOATOTOBKM U pa3MENIeHHs] B €AMHON MH()OPMAIIMOHHON
cuctemMe B cdepe 3aKylmoK Takux oTuera U oOocHOBaHUA», «llomoxkeHuem o
NOPSAKE, KPUTEPUSAX M TOCIEACTBUU IPOBEACHUS OLEHKU BBIITOJIHEHUS
3aKa3YUKOM OOSI3aHHOCTH JOCTHXKEHHUS MHUHUMAIBHOM 00s3aTeNbHOM 107K
3aKyMOK POCCHUMCKUX TOBapoB (B TOM YHCJIE€ TOBApOB, IOCTaBISIEMbIX MpU
BBINIOJIHEHUH 3aKyIMaeMbIX paldOT, OKa3aHUU 3aKyMaeMbIX YCIYT) OTIEIbHBIX
BUJIOB, IPU OCYLIECTBICHHHM 3aKyNOK KOTOPBIX YCTAHOBJICHBI OIPAHUYECHUS
JIOITyCKa TOBAPOB, MPOUCXOIAIIUX U3 HHOCTPAHHBIX TOCYAAPCTBY ).



KOMIIVIEKC

IIpunoxenne Ne 1

K MeToan4yecKuM peKoMeHAalusAM

MEP («IOPOKHASI KAPTA») [1IO CO3JIAHHUIO 1 ®YHKIIMOHUPOBAHHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX, PACIIOJIO)KEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOTMTYECKON HAITPABJIEHHOCTEHN

«TOYKA POCTA»
Ne | HanmeHoBaHHME MEPOTIPUATHUS OTBETCTBEHHBII Pesynbrar Cpok
Y TBEpKACHBI:
— JOJKHOCTHOE JIMIO B COCTaBe
PErMoHaAILHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOI'O
o(uca, oTBeTCTBEHHOE 32
CO3J]aHUE U
HKIIMOHMPOBAHUE LIEHTPOB .
(yman p HeHTp PacnopsiaurenbHeblil akT
«Touka pocray;
PErMOHAILHOTO OpraHa
— MIOKa3aTeNu AeSITEIbHOCTU .
WCIIOJTHUTEIBHON
eHTpoB « Touka pocTay;
BJIACTH,
- tunioBoe [lonoxenue o .
Pernonanbubiit OCYILECTBIISIOIIETO HE T031Hee
1. |nearenbHocTH LlenTpoB «Touka )
KOOPAUHATOP roCyJapCTBEHHOE 31 suBapst X roga
pOCTa» Ha TEPPUTOPUU
N yIpaBiieHue B cepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (Hanee -
®enepauuu N
pacropsIANTENbHBINA aKT
— IIEpEYCHb
PONB)
0011e00pa3oBaTeIbHBIX
OpraHu3alyii, pacroJOKEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJIbIX TOpoJIax, Ha 6aze
KOTOPBIX TUIAHUPYETCS
co3nanue [lentpoB «Touka
pocTtay.
Pernonaneusiii | IIncemo denepanbHoro Coracho
) CdopmupoBaH u coriiacoBat KOOpPJIMHATOD, orneparopa u OTHENHOM
) MHPPACTPYKTYPHBIH JTUCT benepanbHBI | paCHOPSAUTENBHBIN aKT y
rpaduky
orniepaTop PONB
OOBsIBIICHBI 3aKyIIKH TOBAPOB, .
PernonanbpHbIN W3Bemenus o He no3guee 1
3. paboT, yCIIyT i CO3/IaHus
KOOPAMHATOP MPOBEACHUU 3aKYTIOK anpesnst X roaa
entpos «Touka pocra»
CdopMupoBaHbI IPOSKTHI . .
Pernonanbheiii | PacnopsiauTenbHbIN akT He no3guee 1
4. | 3onupoBanus LlentpoB «Touka
KOOPJUHATOP PONB arnpens X roga
pocTay
5 ITpoBeeH MOHUTOPHUHT paboT Pernonanbhslii ITo dhopwme, 25 aBrycra X roja,
) 110 MPUBEACHUIO MIJIOMIA0K KOOPAMHATOP onpenensieMon Jlajiee eKeroTHo

2 X — rox nostyueHus CyOCHIH.




Ne | HaumenoBanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
LenTpos «Touka pocra» B MuHnpocBemeHus
COOTBETCTBHE C Poccun nmm
METOANYECKUMU ®denepaabHbIM
PEKOMEHTalsIMHU OIepaTopoM
Munnpocsemenus Poccun
Hauamno pa6otsr LlenTpoB PernonanbHbIit Nudopmanmonnoe
6. 1 cenTs0ps X roga
«Touka pocra» KOOPAUHATOP ocseuenue 8 CMU
ExexBapTanbHbII MOHUTOPUHT
N 1 oxTs16ps X rona,
BBITIOJIHEHUS TTOKa3aTelen . Ortuer @enepanbHOMY
PeruonanpHBIN naiee —
7. CO3/1aHuA U oreparopy Mo uToram
KOOPAMHATOP €KEeKBapTaJIbHO B

(YHKIIMOHMPOBAHUS LIEHTPOB
«Touka pocra»

MOHUTOPHHTA

TeYeHUE 2-X JIET




IIpunoxenue Ne 2
Kk MeToau4ecKHM peKOMeHauusAM

MHUHUMAJIBHBIE THIMKATOPBI U IOKA3ATEJIN
PEAJINBALIMA MEPOIIPUSITUI 1O CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX, PACIIOJIO)KEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM HAITPABJIEHHOCTEN

«TOYKA POCTA»
MuHnMaIbHOE 3HAYCHHC B
ro IS MunuManpHOE Mertonuka pacuera
3HAUEHHE B O JJISl | MUHUMAJIBHOTO MOKa3aTes
HaumenoBanne nHIIKaTOpa 0011e00pa30BaTENBHBIX
N N MaJIOKOMITJIEKTHBIX B 1I€JIOM MO CYOBEKTY
(moxazaTens) opraHusaiuii, He .
o0mmeobpasoBarensHbIX | Poccniickoit @enepanum, B
SIBIISTFOIIIAX CSI N
OpTraHU3aIUI roJ
MaJIOKOMIUICKTHBIMU
UHCIeHHOCTh 00YYarOIUXCs
0011e00pa30BaTENBLHOM
OpTraHU3aIUH, OCBAUBAIOIINX
IIBa 1 0oJIee yueOHBIX
npeaMeTa U3 Yucia
MIpeIMETHBIX o0acTei
«EcTecTBeHHOHAYYHBIE
npeaMeTs», «EcTecTBeHHbIE CymMa 3Ha4eHU
HayKu», «MaTemaTuka u MoKazaTeJsisi o BceM o01e-
1 nHPOPMATHKAY, 300 100 00Opa3oBaTeIbHBIM

«OO0IIECTBO3HAHNE U (B rox otkperTHS — 150) | (B rOg oTKphITHsA — 50)|  OpraHm3aiusaM, Ha 0aze
€CTECTBO3HAHUEY, KOTOPBIX CO3JAI0TCs
«Texnonorus» u (WIK) Kypchbl LeHTpbl «Touka pocTa»

BHEYPOYHOM JeATEIEHOCTH
OOIIEHHTEILICKTY aIbHOIM
HAIIPaBJICHHOCTH C
UCIIOJIB30BAHUEM CPEICTB
00y4eHHs ¥ BOCIIUTAHHUS
Llentpa «Touka pocray
("4enoBek)

YHCIIeHHOCTD 06y‘laIOIIII/IXC${

0011e00pa3oBaTeNbLHOM .
CyMMa 3HayeHH
OpraHM3aIiK, OCBAUBAIOIIHX
moKasareJs 1o BceM o0IIe-
JIOTIOJTHUTEJIbHBIE

60 30 00pa3oBaTeIbHBIM
(B rox otkpbitus — 30) | (B rox oTkpeITHS — 15)|  opraHuzanumsaM, Ha 6aze
KOTOPBIX CO3Jal0TCsl
neHTpsl «Touka pocray

2 |obmeobpa3oBaTeIbHEIC
NPOrpaMMbl TEXHUYECKOW U
€CTECTBEHHOHAY4HOU
HAaIpaBJIEHHOCTH C
UCIIOJIb30BAaHHEM CPEJICTB

3 Hcmomb30BaHHE CpPEICTB 0OOPYHOBAHMS, OOYYEHHMS M BOCIMTAHHS BO3MOXKHO Ha BCEX YPOBHAX OOLIETO
00pa3oBaHUsl M ILEJIECO00pa3HO I peau3allid YPOYHON M BHEYPOYHOH NEATCIBHOCTH IO IMpOorpaMmmam
€CTeCTBEHHO-HAyYHOM W  TEXHOJOTMYECKOW  HampaBjeHHocTedl. Pacuer mokasaTtens mpeaycMaTpuBaeT
CYMMHUpPOBaHHE YHCJICHHOCTH OOydarommxcs oO0meoOpa3oBaTebHOW OpraHM3aliM, KaXIblH W3 KOTOPBIX
3a/eficCTBOBaH B OCBOGHHHM HE MEHEE BYX NPEAMETOB, KypCOB, TUCHUIUINH (MOIyJei) eCTeCTBCHHO-HAyYHOUH U
TEXHOJIOTHYECKOW HANpPaBICHHOCTEH B paMKax peaju3allid OCHOBHBIX 0O0IIeoOpa3oBaTeNbHBIX IPOTPAMM.
YuuTeiBaroTCs yaeOHBIC IPeIMETHI 3 YUCIIa MPeIMETHRIX oOmacTei «MaTemMaTnka 1 HH(POPMaTHKa,
«OOmecTBO3HAaHNE W ecTeCTBO3HaHUe», «TexHomorus», «EcTecTBeHHOHay4HBIC IpeaMeTbl», «EcrecTBeHHBIC
HayKm» W (WIM) Kypchl BHEYPOUHOHM IEATEIBHOCTH, peallMi3yeMble C HCIOJIB30BAHMEM CPEICTB OOydYeHHS u
Bocniutanus [lenTpoB «Touka pocta». B cirydae, ecnmu B 00111eo0pa3oBaTeIbHON OpraHU3aIiy, 001as YUCICHHOCTD
00yJaromuXCcs MEHBIIE YKAa3aHHOTO 3HAUCHUS, 3HAYCHHE TTOKA3aTels TOJDKHO COCTaBIATh He MeHee 80% ot olriei
YHCIICHHOCTH 00YYarOIIIXCS;




00y4YeHUs 1 BOCITUTAHHS
Ilentpa «Touka pocta» 4
(uenoBek)

JloJs mearorudecKux
paboTHHKOB 1eHTpa «Touka
pocTay, MPOIIEeIIIUX 00yIeHHE
3 |mo mporpaMMam U3 peectpa 100 100 100
MIPOTPaMM MOBHIIIICHHS
kBayukanmu QeneparsHOTO
oneparopa’® (%)

4 B ciyuae, ecnu B 001e00pa3oBaTeNbHON OpPraHU3anuy, o0Lmas YUCIEHHOCTh 00YYalOIUXCs MEHBLIE 3HAYCHMS,
yKa3aHHOTO B TOKa3areie |, 3HaueHHe TMOKa3aTess JOJDKHO COCTaBIATH He MeHee 20% oT oOrmielt 9uCIeHHOCTH
oOygaromuxcs. Jisi MaTOKOMITIEKTHBIX 00Ie00pa3oBaTeIbHBIX OPTaHU3AIMA JOMYCKAETCS OTCYTCTBUE JIHIICH3NN
Ha JIOTIOJTHUTEIHHOES 00Pa30BaAHUE U PEATH3YEMBIX IIPOrPaMM JOMIOJHUTEIBHOTO 00pa30BaHusl.

> B COOTBETCTBMM C IyHKTOM 2 dacTu 5 crathk 47 ®emepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «06
obpazoBanmn B Poccuiickoii ®enepanmun» TOBBIIICHWE KBaTU(PUKAMA TEIarorHIeckKux pabOTHUKOB
OCYIIECTBIISIETCS HE peXe OTHOTO pa3a B TpH roxa. [loBBIIEHHE KBaTU(QHUKAIMK IIEJArOTHYECKOTO pabOTHHKA
nerTpa «Touka pocTay 3aCYUTHIBACTCS MPH HAIMYHWK ICWCTBYIOMIETo (C JAaThl MPOXOXKISHHS MPOIUIo He Oomee 3
JIeT) YIOCTOBEPEHUS O TIOBBIMICHUH KBATH(DUKALUY 11O MPOrpaMMaM, COOTBETCTBYIOIINM HarpaBieHHOCTsIM [{eHTpa
«Touka pocTa», WM MPOXOXKICHUH OOYUYCHHs IO IporpaMMmaM (enepajabHOro omepaTopa. Takke y4YUTHIBacTCS
HAJIMYMAC Y TEHArOrHYCCKUX PaOOTHHUKOB YAOCTOBCPEHHUI O TMOBBINICHHHM KBATA(UKAIMK O IpPOrpaMMmaM u3
®denepanabHOTO peecTpa 00pa30BaTEIBHBIX IPOrPaMM JOMOIHUTEIEHOTO MPOGECCHOHATBLHOTO 00pa30BaHHS.




IIpuno:xenue Ne 3
K MeToin4ecKUM peKoMeHIausiM

Ilepeyennb 00meo0pa3oBaTeIbHbBIX OPraHU3aluil, Ha 0a3e KOTOPBIX
IVIaHUpYyeTcs co3nanue U pynkunoHuposanue LlenTpos o0pazoBanus
€CTEeCTBCHHO-HAYYHOU U TEXHOJOIM4YeCKOW HanpaBjaeHHocTel «Touka pocTay
B____roay B paMkax ¢eaepajJbHOro npoekra «CoppeMeHHAas HIKOJIA»

HAIMOHAJIBHOI0 NMpoekTa «O0pa3oBaHue» B (HaumenoBanue
cyovexma Poccuiickoti @edepayuu)
Ne | HammeHnoBaHme HanMmenoBanue Opuanueckn | YuciaenHoct | MajgokoMmieKTHa
n/ | MyYHHIHMOAJBHOr | 0011e00pa3oBaTe/IbH il agpec b 00y4aro- s1 (na/Her,
n | oobpa3oBaHus 0ii opranu3zanuu, Ha | o0mmeodpa3o- muxes KOJIU4eCTBO
0a3e koTopoii BaTeJbHOI KJIACCOB-
TLUIAHUPYETCS OpraHu3anuu KOMILIEKTOB)
co3nanue Lentpa (mo ycramy)
«Touka pocra»




IIpunoxenune Ne 4
Kk MeToau4ecKHM peKOMeHauusAM

Tunosoe Ilosio:xxkenue
o IlenTpe 00pa3oBaHusi €CTECTBEHHO-HAYYHOM M T€XHOJIOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <naumeHnosanue
00weo0dpazoeamenvHoOU Opeanu3aAUUU>

1. OO0uue nmoJioKeHust

1.1. Ilentp oOpa3oBaHUs E€CTECTBEHHO-HAYYHOM © TEXHOJOTHYECKON
HamnpaBlIeHHOCTEH «Touka pocTtay Ha 0aze <HaumeHoBaHUe
obweobpazoeamenvHoll opeanuzayuu> (nanee - IlleHTp) co3maH C  IeNbIO
pasBuTHs y  OOy4alomMxcs  ©CTECTBEHHO-HAy4YyHOW,  MaTeMaTHYeCKOM,
WHPOPMAIMOHHONW TPAMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO M KPEATHBHOTO
MBIIIJICHUS, ~ COBEPIICHCTBOBAHHUS  HABBIKOB  €CTECTBEHHO-HAyYHOH W

TE€XHOJIOTHYECKOW HAITPaBJIEHHOCTEM.

1.2. Ilentp He sBISETCS OPUAUYECKUM JMIOM H JCUCTBYeT s
JOCTMDKEHUSI  YCTaBHBIX  Leled  <waumenosanue  obweobpaz0e6amenvHoll
opeanusayuu> (nanee — YUpexJEHUE), a TAKKE B LEJSIX BBINOJHEHUS 33134 U
JOCTHKEHHUSI I0KAa3aTeNe U pe3yJbTaTOB HALIMOHAIBHOIO IPOEKTa
«O06pa3zoBaHue».

1.3. B cBoeil nesarenbHocTH LleHTp pykoBoacTByeTcss dDenepaibHbIM
3akoHOM Poccuiickoit ®enepaunu ot 29.12.2012 Ne 273-03 «O6 obpa3oBaHuu B
Poccuiickonn denepanuny, , JPYyTUMH HOPMAaTUBHBIMU [OKYMEHTaMU
Munucrepcta npocsenienus Poccuiickon denepanyu, MHBIMA HOPMaTHBHBIMU
npaBoBbIMM akTaMu Poccuiickon Penepanuu, nporpaMMON pa3BUTHUSA
<HaumeHoeanue 00wWe0OPA306aMENLHOU  Op2aHu3ayuu>, IUIAHAMH paboTHI,
YTBEPKICHHBIMU yUpeauTesieM U HacTossumM [losoxeHuem.

1.4. Ilentp B CBOEM JEATEIBHOCTH IOAYMHAETCS PYKOBOJUTEIIO
YupexaeHus (TupeKkTopy).

2. Hean, 3anaun, pynkuuu aesareabHoctu Lenrpa

2.1.  OcHoBHOM LEbIO NEeSATENbHOCTH [lenTpa SBJISIETCS
COBEpILICHCTBOBAHWE YCJIOBUW JUIsl TIOBBIIIEHHS KadecTBa OOpa30BaHUA,
paciIMpeHusi BO3MOYKHOCTEH OOy4YaroIMXCsli B OCBOEHMM YYEOHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJIOTMYECKOW  HAIPaBJIEHHOCTEW, Iporpamm
JIOTIOJIHUTEIBHOIO ~ 00pa30BaHUs  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HAIpPaBJICHHOCTEN, a TAaKXKe JJI NPAKTHUECKON OTpabOTKM y4yeOHOro marepuana
1o y4eOHbIM mpenaMeraM «Dusnkay, «Xumus», «bronorus.

2.2. 3apavamu lleHTtpa gaBistoTCS:

2.2.1. peann3anysg OCHOBHBIX  O0IIEOOpPA30BAaTENBbHBIX  IMPOrpaMM  I10

y9IeOHBIM npeaMeTam €CTeCTBCHHO-HAyIHOM u TEXHOJIOTHYECKOM
HalpaBJICHHOCTE, B TOM WYHCJIE B paMKaX BHEYPOUYHOW JESITEIHLHOCTH
oOyyJaronmxcs;

2.2.2. pazpaboTka ¥ peanu3alysi Pa3HOYPOBHEBBIX JJIOMOJHUTEIBHBIX
0011e00pa30BaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHON U TEXHUYECKON



HAIpPaBIEHHOCTEH, a TaKKe HMHBIX MPOrpaMM, B TOM YHCJIE B KaHUKYJSPHBINA
HEPUOS;

2.2.3. BoBieueHHE OOY4YAIOMIUXCS M TMENaroruyeckux pabOTHUKOB B
POEKTHYIO IESATEIbHOCTD;

2.2.4. opranu3anusi BHEY4eOHON IEATENBHOCTH B KaHUKYJSPHBIA MEPHUOL,
pa3paboTKa U peanusanusi COOTBETCTBYIOINUX 00pa30BaTENbHBIX IPOrPaMM, B TOM
yuciae Ui Jlarepeil, OpraHu30BaHHBIX OOpa30BaTEIbHBIMU OPraHU3aLUSIMU B
KaHUKYJISIPHBII IEPUOL;

2.2.5. noBpllIEHUE MPO(PECCHOHAIBHOTO  MacTepCcTBa  IEAAroru4ecKux
paboTtHukoB  lleHTpa, peanu3ylOIMX  OCHOBHbIE U  JIONOJHUTENIbHBIE
o01reo0pa3oBaTeabHbIe TPOrPAMMBI.

2.3. Uentp 1 HOOCTHXKEHUS UEIM W BBINOJHEHHWS 3a7ad BIIpaBe
B3aMMO/JICHCTBOBATH C:

- pa3nUyHBIMH OO0pPa30BaTEIbHBIMU OpTraHU3ALUAMH B (QOpPME CETEBOTO
B3aUMOICUCTBHUS;

- ¢ UHBIMU 00pa30BaTEIbHBIMHU OPTaHU3AIUSIMHU, Ha 0a3€ KOTOPHIX CO3AaHbI
neHTpsl «Touka pocTtay;

- C (enepanbHbIM ONEPATOPOM, OCYLIECTBISAIOMMM (PYHKIMH 1O
UHPOPMALIMOHHOMY,  METOJMYECKOMY W OpPraHHU3allMOHHO-TEXHUYECKOMY
COIPOBOXKIACHHUIO MEPONPUATUH IO CO3AAHUIO U (DYHKIIMOHUPOBAHUIO LIEHTPOB
«Touka pocta», B TOM 4YHCJIE€ IO BOIPOCAM IMOBBIIIEHUS KBAIU(PUKALUU
NEeAarorn4eckux paboTHUKOB,;

- oOydamIIMMUCA M POJUTENAMHU  (3aKOHHBIMU  IPEICTaBUTEIISIMN)
o0y4aromuxcs, B TOM 4HClIe ¢ TPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTelbHBIX
TEXHOJIOTUH.

3. IHopsinok ynpasienus Llenrpom «Touka pocra»

3.1. PykoBoautenb YUpexJaeHUs U3/1aeT JOKAJIbHbIM HOPMATUBHBIN aKT O
Ha3HaueHUH  pykoBojautenss  LleHtpa  (Kyparopa,  OTBETCTBEHHOIO  3a
(GYHKIIMOHUPOBAHUE U Pa3BUTHE), a TaKke O co3naHuu LleHTpa u yTBepx’aeHUn
[Tomoxenune o nesrenpHOCTH LleHTpa.

3.2. PyxoBomutenem lleHTpa MOXeT OBITh Ha3HauY€H COTPYIHHUK
YupexxaeHus U3 yncia pyKoBOISIINX U MEJaroru4eckux paboTHUKOB.

3.3. PyxkoBoaurens LlenTpa 00s13aH:

3.3.1. ocylIeCTBIATH ONEPATUBHOE PYKOBOACTBO LIeHTpOM;

3.3.2. npexacTtaBisaTh ~ uHTEpechl  LleHTpa  mO  JOBEpPEHHOCTH B
MYHULMNANbHBIX, TOCYJAapCTBEHHBIX OpPraHax pPEruoHa, OPTraHu3alMsaAX s
peanuszauuu uesneu u 3aaad Llenrpa;

3.3.3. otunThiBaThCs mepen PykoBoauTeneM YupexIeHHS O pe3yibTaTax
pabots LlenTpa;

3.3.4. BBINIONHATH VHBIE 00s13aHHOCTH, IIPEAYCMOTPEHHBIE
3aKOHOAATENBCTBOM, YCTABOM YUpPEXKACHUSA, JOJDKHOCTHOM WHCTPYKLMEH U
HactosiuM [losoxxenuem.

3.4. PykoBoaureins LlenTpa Bripase:



3.4.1. ocymiecTBIATh paccTaHOBKY KaapoB LlenTpa, mpuem Ha paboty
KOTOPBIX OCYILECTBIISETCS IPUKA30M PYKOBOAUTENS Y UPEKIACHUS;

3.4.2. MO COIVIACOBAHHUIO C PYKOBOAMTENIEM YUPEKACHUS OPraHu30BbIBATH
y4eOHO- BOCHUTATENbHBIM mporecc B LleHTpe B COOTBETCTBUU C LEMSAMU U
3amadamu LleHTpa 1 ocylecTBIATh KOHTPOJIb 33 €r0 peanu3aluei;

3.4.3. ocylecTBIATh MOArOTOBKY OOyYaroIIMXCsl K YYacTHIO B KOHKYypcax,
OJIMMIINAAAX, KOHPEPEHLINAX U UHBIX MEPOIPUATHIX MO0 NPO(UII0 HalpaBIeHUN
nesitenbHOCTH LleHTpa;

3.4.4. 10 COIVIACOBAaHUIO C PYKOBOJUTENIEM YUPEXKACHUS OCYILIECTBIATH
OpraHM3alMl0 M MPOBEJEHUE MEPONPHUATHI MO0 NpoQUI0 HampaBiIeHUH
nestenpbHocTH LleHnTpa;

3.4.5. ocyllecTBAATh MHBIE TIpaBa, OTHOCSAIIMEC K AesTeabHocTU LlenTpa u
HE TMPOTHUBOpEUAlHe UEeIIM U BHAAM JEATEIbHOCTH 00pa30BaTeIbHOU
OpraHM3alliy, a TAKXKE 3aKOHOAATENLCTBY Poccuniickon denepanun.



Ipuiaoxenue Ne 5
Kk MeToau4ecKHM peKOMeHauusAM

PexomMeHaaluy 10 MCIOJIb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
o0opynoBanus LlenTpa «Touka pocta» npu peaju3anuu NporpaMmm
€CTECTBEHHO-HAYYHOM U TEXHOJIOIMYECKOM HANPAaBJIEHHOCTEH

[lepeyeHbp CTaHIAPTHOTO KOMIUIEKTa OOOpPYMOBaHMS JUIsl OCHAIICHHS
[leatpoB «Touka poctay cHOPMHUPOBAH C YUETOM psifia IPUHIIUIIOB, B TOM YHUCIIE:

[TpuHIMIT TPEEeMCTBEHHOCTH cUCTeM oOopyaoBanusi. OOopynoBaHHE IS
NPOBE/ICHUSI YUYSHHUECKUX IMPAKTHUYECKUX PabOT SIBIISETCS OOIIMM Il ypOBHEU
OCHOBHOTO OOIIEr0 M cpeaHero odimiero obpazoBaHusi. B cucteme HarisiaHbBIX
CpencTB OOy4YeHUsS W JIEMOHCTPAIIMOHHOTO OOOPYIOBaHUS HUMEIOTCS 0a30BbIe
AJIEMEHTHI, O0IIMe I OCHOBHOTO OOIIEro M CpeaHero o0mero oOpa3oBaHUS.
[MudpoBass nabopatopuss U 000pyAOBaHWE OOIIEr0 HA3HAYCHHS IO3BOJISIIOT
obecreunBaTh NEATEIHHOCTh O0YYAIOIINXCS KaKk B OCHOBHOW, TaK W B CTapiiei
IIKOJIE, @ B COBOKYITHOCTH C IIU(POBLIMH JIAOOPATOPUSIMU 110 (PU3UKE, OMOJIOTUU U
XAMHH — TIPAKTUYECKYIO JESATEIILHOCTh B PAMKaX M3YYCHHS €CTECTBEHHOHAYYHBIX
npeameroB B 10-11 kiaccax Ha yriry0JaeHHOM ypOBHE.

[TpuHIMIT coUeTaHUs KIIACCHYECKUX M COBPEMEHHBIX CPEJICTB U3MEPEHHUN U
CIoco00B PKCIIEPUMEHTATBHOTO HCCIIEI0BaHNUS SIBICHUI. B cocTaB 0060pynoBanus
BXOIST KIACCHUYECKHE CpEICTBA HM3MEpeHHs (Hampumep: JIHHAMOMETHI,
CTPEJIOYHBIE aMIIepPMETpP W BOJBTMETP) H IHQPPOBBIE MPHOOPHI (HATPUMED:
U(PPOBBIE BECHI, CEKyHIOMEP) U naTdyuku. CoOIIOIEHUE 3TOTO MPUHIIMIIA UMEET
0co00e 3HaYeHHE AJIS1 YPOBHSI OCHOBHOTO 00IIero 00pa3oBaHMsl, TOCKOJIBKY 3/1€Ch
IPOUCXOAUT 3HAKOMCTBO CO CIIOCOOAMU U3MEPEHHs] (PU3NYECKUX BEIUYHH,
dopMmupyeTcss TOHMMAaHWE TPUHIIMIIOB JIEHCTBHSI AHAIOTOBBIX W3MEPHUTEIHHBIX
npuOoOpoB © oOecreynBaeTCsl MepexoJ K HCIOJb30BaHUIO WHCTPYMEHTOB
i poBoii 1adopaTopuHu.

[IpuHIMIT TPUOPUTETA YUYEHUYECKOTO OKCIEPUMEHTA IS pealln3aiuu
CUCTEMHO-/ICITeTLHOCTHOTO TMoAxo/a. Peanm3anusi CHCTEMHO-JESTEIILHOCTHOTO
NoJIX0Ja B OOY4YeHHH E€CTECTBEHHOHAYUYHBIM MpeaMeraM Oa3upyercs B TEPBYIO
ouepellb Ha BOBJCUYECHHWH OOYYAIOIIUXCS B MPAKTHUECKYIO IEATEIBHOCTH TIO
IIPOBEJICHUIO HAOMIOIEHNH 1 onbITOB. [103TOMY 3HaUMTEIbHAS YaCTh HAOIIOACHUN
U OIBITOB, KOTOPbIE B TPATUIMOHHOW METOAWKE MPEAJaraiuch Kak
JEMOHCTpAIlMOHHbIE, TEPEHECEHbl B pa3psa  yudeHudyeckux pabor. Cremyer
OTMETHTh, YTO B HACTOSIIEEC BpeMs H3y4deHHE (U3UKH, XUMUU W OUOJOTHH B
OCHOBHOHM MIKOJE M HAa 0a30BOM YpOBHE CTapIliedl MIKOJbl OPUEHTHUPYETCS Ha
OCBOCHHE €CTECTBEHHOHAYyYHON TI'PaMOTHOCTH, KOTOpO€ HAET 4Yepe3 pa3BHUTHE
CIIOCOOHOCTEH yyalMxcsl aHAIM3UPOBATh PA3HOOOPA3HYIO €CTECTBEHHOHAYUHYIO
UHPOPMAITIIO ¥ UCTIOIH30BaTh MOJYYCHHBIC 3HAHUS NJIs1 OOBSCHEHUS SBICHUN U
MIPOIIECCOB  OKPY’KAIOIIETO MHUpPA; IOHUMAaTh OCOOEHHOCTH HCIOJb30BaHUS
METOJIOB €CTECTBO3HAHUSA [UIsl TIOJYYEHHUS HAY4YHBIX JAaHHBIX; TMPOSIBIATH
CaMOCTOSITEILHOCTh CYXKJICHWH W TIOHUMAaTh POJIb HAyKH M TEXHOJOTHYECKUX
WHHOBAIIMA B Pa3BUTHH OOIIECTBA; OCO3HABATh BAYKHOCTh HAYYHBIX HCCIIETOBAHUN



U UX CBSI3b C HAIIMM MaTEPUAIbHBIM OKPYKEHHEM U COCTOSHHEM OKpY: Karolien
cpenpl. OpueHTalMs Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTD MPEANOaraeT akleHT
Ha METOJOJIOTHIO HaYKU U HAIPSIMYIO CBSI3aHO KaK C OOIIKMM YHCIIOM YYEHUYECKIX
OMBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK M HANpaBICHHOCThIO HX Ha
dbopMHpOBaHUE CaMOCTOSITEIbHOCTH JEUCTBUI TMpPU MPOBEACHUHM HAOJIOICHUH,
M3MEPEHUH U UCCIIEIOBAHUN.

Hcnonb3oBaHue CpeACcTB HArdsAHOCTM M y4eOHOro oOOpyAoBaHHUS B
y4eOHOM TIpOlleCC€ HAMpaBJIICHO HA BBHIMOJHEHUS CIEAYIOUMX (PYHKIUMU:
obecnieynBarOT OoJiee MOJHYI M TOYHYIO MH(OpMamuio 00 M3ydaeMoM SIBJICHUU
WM OOBEKTE M TEM CaMbIM CIOCOOCTBYIOT MOBBIIICHHUIO KauyecTBa OOYyYEHHUS;
MOMOTaI0T B MAaKCUMAJIbHON Mepe pa3BUTh MTO3HABATEIbHbIE MHTEPECHI YUAIIUXCS;
MOBBIIAIOT YPOBEHb HArJSAHOCTH M JOCTYIHOCTH OOYYEHHS; YBEIUYHBAIOT
0o0beM CaMOCTOATENbHOM pabOTHl yYallUXCS HAa YpOKE ¢ BHEYPOUHOU
JESITEIIbHOCTH; CO3/AAI0T YCIOBHS I OPTaHU3alMK MPAaKTUKO-OPUEHTUPOBAHHOM
MPOEKTHOIN U MCCIIEeOBATENIbCKON JEATENbHOCTH; JAI0T BO3MOXKHOCTh JOCTYITHEE
U TrayOxke packpbiTh COJEp)KaHME Y4YeOHOro maTepuana, CHOCOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS MOJOKUTEIBHBIX MOTHUBOB OOyUEHUSI.

Baxnenmen dyactero ocHamenus Llentpa «Touka pocrta» sABIgeTCA
uudpoBas nadbopaTopus, MepeyeHb AATYUKOB KOTOPOU MO3BOJIAET UCIOJIb30BAThH
9Ty 7a0OpaTOpUI0 MpU W3y4YeHUW (U3UKUA, XUMUU W Ouonoruu. BBeneHue B
IIKOJIBHBIA OKCIEPUMEHT NU(PPOBBIX MATUYUKOB JUISI PETUCTPAIUU PaA3TIAYHBIX
BEJIMYMH U BO3MOXKHOCTU HCIIOJIb30BaTh KOMIBIOTEP (CMapT(OH WM IUIAHIIET)
JUISL pacyeToB U O(hOpPMIICHUS PE3YJIbTATOB OIMBITOB, MO3BOJISET MEPEUTH HAa HOBBIMA
KA4EeCTBEHHBIN YPOBEHb POBEACHUS U3MEPEHHM, YIIPOCTHUB IIPOLIECC U3MEPEHUN U
MOBBICUB WX TOYHOCTh. [losiBNeHMEe HUQPPOBBIX TEXHOJOTHHA B Ja0OPATOPHBIX
paboTax TOBBIIIAET UX aKTyalbHOCTh M MPHUBIEKATEIBHOCTb B CO3HAHHUH
COBPEMEHHOI'0 IIKOJIbHUKA, YCUJIMBAET HAIVISIIHOCTh KaK B XOJI€ ONBITOB, TaK U
npu 00paboTKe pe3yJIbTaTOB C HCIOJIb30BAHUEM IMPOTpaMMHBIX cpencts. s
HKCIIEPUMEHTOB MO OMOJIOTMM M XMMHUU ATO SBISIETCS 3HAYMMBIM TEPEXO0JIOM OT
KaueCTBEHHbIX HAOJIOJICHUN U OMBITOB K KOJMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonb3zoBanue 1uppoBoii 1a00paTOpUU CYIIECTBEHHO U3MEHSIET MOAXObI
K MPOBEACHUIO U JEMOHCTPALIUOHHBIX, U YUEHUYECKHUX OMBITOB:

Hcnonp3oBanne 1UGPOBBIX JAaTYMKOB B KAa4eCTBE H3MEPUTEIbHBIX
UHCTPYMEHTOB HU3MEHSAET TOAXOAbl K TMPOBEACHUIO TMPIMBIX H3MEPEHUN
($u3nYECKUX BETUYHH.

TpaguMOHHO B  KayeCTBE CPEACTB  HU3MEPEHUs  MCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXHbIE BECbl W Pa3HOBECHI, MEH3YpKa,
JTUHAMOMET]P, TEPMOMETP) U CTPEJIOUHBIE TPUOOPHI (aMIIEpPMETP U BOJIBTMETD).

Hcnonb3oBanue HUQPPOBBIX JATYMKOB MO3BOJISIET HA COBEPILIEHHO IPYroM
KaueCTBEHHOM YPOBHE MPOU3BOJUTh HU3MEPEHUS BPEMEHH, PACCTOSHUSA, HUMETh
BO3MOXHOCTh PErMCTpPUPOBaTh M HAOMIOAATh HM3MEHEHHWE BO BPEMEHU TaKUX
BEJIMYMH KaK TEMIIepaTypa, JMEKTPUUECKOE HAMPsHKEHUE, CHUla TOKA U T. II.

OTH BO3MOXKHOCTU TO3BOJISIIOT, HApUMEpP, Ha YPOKaX (PU3UKU C BBICOKOM
TOYHOCTHIO U3MEPUTH MTHOBEHHYIO CKOPOCTh TeJa, JBUKYIIErOCs HEPaBHOMEPHO,
HaO0JI01aTh B TMHAMUKE MPOLIECC JIEKTPOMArHUTHON MHAYKIIUU, BOSHUKHOBEHHUE



U W3MEHEHHE WHIYKIIMOHHOTO TOKa, UCCIEOBAaTh M3MEHEHHE TEMIEpaTyphbl C
TEYCHHEM BPEMEHH B MPOIIECCE YCTAHOBJICHHMSI TEIIJIOBOTO PABHOBECHUS U T.I.

Ha ypoxax Ononoruu nosiBiasieTcst BO3SMOXXHOCTD MOJIyYUTh KOJTMUECTBEHHBIE
JaHHBbIE TIPU MPOBEIECHUU OMNBITOB, HANpPHUMEP: IMPHU OMNpEIeIeHUH (PaKTOPOB,
BJIMSIONINX Ha CKOPOCTH Mpoiiecca GOTOCHHTE3a, IPH U3YUCHUU JBIXaHUS KOPHEU
¥ JINCTHEB, TIPU UCCIICIOBAaHUH YCIOBUH MIPOPACTAHUS CEMSH H T. II.

Ha ypokax XuMuHM Ha KOJWYECTBEHHBIH YPOBEHb MEPEXOIAT MPAKTUUECKUE
paboThI IO U3YYEHHUIO TIPOIIecca ICKTPOIH3a, UCCIETIOBAaHNE YK30TEPMUUECKUX U
DHIOTEPMUYECKUX PEaKIMid, TeruioBoro s¢¢ekra ropenus tommmBa u T. 1. C
WCTIOJIb30BaHUEM TPAIUIIMOHHBIX «aHAJIOTOBBIX» CPEICTB MOAOOHBIC H3MEpPEHUS
BBHITIOJIHUTh HEBO3MOXXHO. OIHAKO, MpU Tepexojie Ha u(poByro JabopaTopuro B
TEMaTHYECKOM IUIAHUPOBAHUU HEOOXOIUMO TMPETYyCMOTPETh TOMOJIHUTEIBHOE
Bpems it o0ydeHus: paboTe ¢ JaTYUKaMu, BKJIIOYas COOPKY IKCIEPUMEHTaIbHON
YCTAaHOBKH C JATYUKaMH, CHATHE MOKa3aHUM C SKpaHa KOMIIBIOTEPA, OMpeIeICHHE
IIOTPEIIHOCTEN U3MEPEHHM.

Jligs pabotel ¢ 1UGPOBBIMU JaTYMKAMH HCIIOJIB3YETCS CIELHAIBHOE
nporpaMMHOe o0ecriedeHre, YCTaHOBICHHOE Ha KOMIbIOTEp. [ KOMMyHUKauu
UQGPOBBIX JATYUKOB, 3aMMCH M XpaHEHUs HH(DopMammu, MOIYyYEeHHOH € HX
IOMOIIIBbI0, IU(pOBasi 1ab0paToprsi UCHOIB3YETCS B KOMIUIEKTE ¢ HOYTOYKOM C
HEOOXOMMBIM yCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIICYCHHUEM.

Hcnonp30BaHne KOMIBIOTEPHOH (QOPMBI  PETUCTPALMUA  TOTYyUEHHBIX
3HAaUYEHUH W TIOCTPOCHHUS TpapuKOB H3MEHSET TMOAXOABl K O(OpPMIICHUIO
71a00paTOPHBIX U MPAKTHUECKUX pabOT 00yUJarOIUMUCS.

JlanHble, MOJIy4YEHHBIE TPHU MOMOIIM IU(PPOBBIX TATYUKOB, BHOCSTCS B
AIIEKTPOHHBIE TAONHUIBI, YTO TO3BOJSET CTPOUTh TpauKu 3aBUCUMOCTEH
UCCIIETyeMbIX BEIMYMH Ha 3KpaHe KommbioTepa. Ha ocHOBaHuUM 3THX rpadukKoB
JieNaTh BBIBOJBI O XapakTepe 3aBHUCHUMOCTH BEJIWYUH OT BPEMEHU WM JIPYTHX
napameTpoB. Ha yrmyOieHHOM ypoBHE IenecooOpa3Ho o0ydaTh TPOBOIUTH
anMpOKCUMAIUIO BEIOPAHHBIX TOYEK UTOTOBOM rpauuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTHU TO3BOJISIIOT aBTOMATH3UPOBATh PYTHUHHBIE
NOpOIEAYphl  3allOJIHEHUsT  TaONWIl, BBINIOJHEHHE OJAHOTUIHBIX  PAacCYeTOB,
noctpoeHus: rpadukos. I{udposas ¢oTokamepa mo3Bojsier chororpadupoBaTh
COOpaHHYI0 J3KCIEPUMEHTAIBHYIO YCTAaHOBKY M TPHUKPENuTh ¢GoTorpaduo B
AIIEKTPOHHBIN O0TUeT. Takum 00pa3oM, OCYIIECTBISIETCS Mepexo K 0(hOpMICHUIO
DIIEKTPOHHOTO OTY4eTa O TPOACTAHHOM OKCIEPUMEHTE, TPOCKTHOW WU
UCCIIeIOBATENLCKOM padoTe.

Bo3MOXHOCTP  MCMONB30BaHMSA  BHJCOHAOTMIOACHMS 32  MPOLECCOM
BBIMIOJIHEHHSI TMPAKTUYECKUX paboT OOy4yaroUMMHCS W3MEHSET TMOAXOAbl K
OLICHUBAHUIO PadOT.

ONEeKTPOHHBIA OTYET O TMPOJEIAHHON MPAKTUYECKON paboTe MOXKeT
COTMPOBOXKAATHCS MPHUKPEINIEHHOM (poTorpadueil, kKoTopasi MO3BOJISET OLIEHUBATH
OPAaBWJIBHOCTh COOpPAHHOM SKCIEPUMEHTAIBHOM yCTaHOBKM, Ooyiee TOJIHO
OMpeAeNATh TMOJHOTY W  MPaBWIBHOCTh  MPOAETAHHOTO  HMCCIIEIOBaHUS,
aHAIIM3UPOBATh JTOCTOBEPHOCTh TPEJCTABICHHBIX AKCIEPHUMEHTAIBHBIX JTaHHBIX.
[Tpr 0AHOBPEMEHHOM BBITIOJTHEHUH Pa3HBIMH IPyIIIaMHU 00YUYaIOIINXCs Pa3HbIX



UCCIIEIOBATENLCKUX padOT 11eJIecO00pa3HO HMCMOIb30BaTh BHUAEO3AMKCh BCETO
xoga paboT. B 3TOM ciyuyae OLIEHHMBAaTBbCA MOTYT HE TOJBKO IMPEIMETHBIC
pe3yNbTaThl, CBA3aHHBIE C MPOBEJACHHEM KOHKPETHOTO OJKCIEPHUMEHTa, HO U
KOMMYHUKATHBHBIE W  PETYJSTUBHBIC JCHCTBUS: IUIAHUPOBAaHHE PabOTHI,
OTCIC)KMBAHHE XOAa pabOThl, KOPPEKIUs IJaHa paboThl, KOMMYHHUKAIHs B
COBMECTHOH JIeATEIHHOCTH, HAIWUME (MM OTCYTCTBHE) KOH(DIUKTOB M CIOCOOBI
WX peIIeHusI.

Hcnonp3oBanue MuppoBbIX 1a00paTOpuil CYIIECTBEHHO PACIIUPSIET CIIEKTP
BO3MOXXHBIX OIIBITOB M HCCJIEJOBaHHUM, OCOOEHHO JTO KacaeTcsl HU3y4eHHUs
OMOJIOTUY U XUMHH.

Pacmmmpenue crnekTpa BO3MOXKHOCTEH MOXKHO MPOMJUTIOCTPUPOBATH HA
npuMepe W3Y4YEHUs DJIEKTPOMAarHUTHOW WHAYKIMU B Kypce ¢usuku. Ilpu
UCIOJIb30BaHUU CTPEIOYHOTO aMIepMeTpa TPaAULIMOHHO HAOMIOJAI0T U (aKT
BO3HUKHOBEHHUS HMHIYKIIMOHHOTO TOKAa B TPOBOJHMKE U W3MEHEHHE €ro
HaIpaBIICHUS P U3MEHEHUHM CKOPOCTH BHECEHHSI MAarHWTa WM €T0 MOJISIPHOCTH.
Hcnonp3oBanue uGpoBOro AaTdyuKa MO3BOJISIET MONYYHTh ociuiorpaMmmy DJC
WHAYKIIMHA, BO3HUKAIOIICW B KaTyIKe, MPH TpOJIETe Yepe3 Hee MarHuTa. JTO
MO3BOJIICT CpaBHUBATh 3HadeHHWs MakcuManbHbIX OJIC mpu mponere depes
KaTylIKy MarHuTa ¢ pa3HBIMH CKOPOCTSMH H C pPa3HOW MOJSPHOCTHIO,
aHaAJIM3UPOBATh BUJ MOJTy4YE€HHOM 3aBHCHMOCTH, KOHCTPYUPOBATh
HKCIEPUMEHTAIbHBIC 33]]a41 110 U3YUYEHHIO 3JIEKTPOMATHUTHON MHAYKIIUU.

[Mudposast mabopaTopusi MO3BOJISET OPraHU30BATh MPOEKTHYIO U Yy4eOHO-
UCCIIEIOBATENBCKYIO IEATEIbHOCTh IIKOJbHUKOB KaK B paMKax YPOKOB, TaK M BO
BHEYpPOUHOI AesTenbHOoCTU. Hammune pasHooOpa3HbIX HU(GPOBBIX AATYMKOB JaeT
BO3MOXKHOCTh IPOBOAUTH CaMble Pa3sHOOOpa3HbIE HCCIEIOBaHMS, OMHUPAsCh Ha
UHTEepechl oOyuaromuxcs. B kadecTBe mpumepa MOKHO IMPUBECTU HCCIEAOBAHUS
DKOJIOTUYECKON HAMpPaBICHHOCTH 10 BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPYKAIOMIeH Cpeibl, N3YUCHHIO YKOJIOTUUECKOTO COCTOSHUS TOMEIIEHUH [ITKOJIHI,
MOYBHI, BO3AyXa B HAceJICHHOM MyHKTe W T.A. VccriemoBarenbckue pabOTHI C
UCTIOJIb30BaHUEM IIU(PPOBBIX AATUYUKOB II€JIeCO00pa3HO mpeniarats yuammmes 10-
11 xmaccoB B paMkax oO0s3aTeNbHOM [UIsi HHUX MPOEKTHOH JeSTeIhHOCTH.
BriTionHEHNE TaKMX TMPOEKTOB SIBISETCS OCHOBAaHHEM IS OIICHKH HE TOJBKO
ypOBHSL C(HOPMHUPOBAHHOCTH MPEAMETHBIX PE3yJIbTaTOB, HO HTOTOBOM OLIEHKU
JOCTIDKCHHSI METAlpEIMETHBIX Ppe3yJbTaTOB OOy4YeHHS: KOMMYHUKATHBHBIX
(KOTOpBIE OLICHWBAIOTCSI KaK B Ipoliecce MpOBeaeHUsl paboThl, Tak U B IMpoLecce
3aIUTHI MPOEKTA WM WCCIEIOBAHUS) U PETYISITHBHBIX (KOTOPBIE OIEHUBAIOTCS B
MPOLIECCE BBHITIOJIHEHUS IPOEKTA).

OcHamenue uis U3ydyeHus: (PU3UKU MPEACTABICHO B BHUJE 00OPYIOBAHUS
JUISL IEMOHCTPAIMOHHBIX OMBITOB M O00OpYAOBaHUS ISl JIaOOpaTOPHBIX padoT U
YYEHUYECKUX OIBITOB, BKIIOYas OOIIyI Ui €CTeCTBEHHOHAYYHOTO IIMKIIA
nudpoByro naboparopuio, a Takke HUGPOBYIO JlabopaTopuro 1o (dusuke (Kak
JIOTIOJTHUTEIHHBIN JIEMEHT JIJIsl YTITyOJIEHHOTO H3yUeHUsT PU3UKN).

JleMoHCTpanimoHHOE ~ 00OpymOBaHME  O0OECIEUYMBAET  BO3MOXHOCTH
HaOMroIeHNsT OONBIMMHCTBA M3yYaeMbIX SIBJICHHM, MPOIECCOB W 3aKOHOB. JTO
BO3MOXKHO TPY ONITUMAaJIbHOM COYETAaHUU aHAJIOTOBBIX M LIU(PPOBBIX CPEACTB



HAOIOICHNS, aHAIM3a U3MepUuTeNnbHON nHbopmaruu. Tak, Hampumep, s Kypca
(GU3UKM OCHOBHOM MIKOJBI €CTh BO3MOXKHOCTH JIEMOHCTPAIIUU KIACCUYECKUX
JEMOHCTPAIIMOHHBIX JKCIIEPUMEHTOB: TajeHue Ten B TpyOke HrpioToHa,
JEeMOHCTpalus AercTBUs aTMoc(epHoro AaBieHus, 3akoHa [lackans, nuamMeHeHus
oObeMa Ten mpu HarpeBaHWUW (OXJIAXKICHUH), TPUTSDKEHHUS MOJIEKya U T..1. Habop
0 3JIEKTPOCTATUKE JTAET BO3MOXKHOCTh JEMOHCTPALIMU JIEKTPU3AIUU TeJl, 3aKOHA
COXpaHEHUs 3apsiia, TUHUN HAMPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS U T.J. U MOXKET
UCIIOJIb30BAThCA KaK 8 Kilacce MpH U3YyUYEHUHU AJIEKTPOMATHUTHBIX SIBJICHUN, TaK U
B 10 Kiacce npu n3y4eHuM dJIEKTPOCTATHKH.

[Ipn mnpoBemeHWr AEMOHCTPAIIMOHHBIX OTBITOB JOJKHBI COOJIFOIATHCS
TpeOOBaHMS K WX HAJBIAHOCTA (SCHAasT W TIOHATHAs TIOCTAHOBKA OIIBITA),
BUJIMMOCTH JUJII BCEX Yydwamuxcs Kiacca (MpyW HAIWYUU MEIKUX JeTaliel
UCIIONB3YETCSl MX YBEIUYEHHOE H300paKEHHE TMpU TOMOIIU BeO-Kamephl),
HMOIIMOHAJIBHOCTH U, MO BO3MOXXHOCTH, 3aHUMATEIbHOCTH (JI€MOHCTPAIlMOHHBIN
OTIBIT JIOJIKEH BBI3bIBATH MHTEPEC YYAIIMXCS, CO3[]aBaTh MOTHUBAILIMIO K U3YUYEHUIO
npeaMera) U yoOeauTenbHOCTH (TOKa3bIBaThb TOT A(P(DEKT, Ha JAEMOHCTPAIUIO
KOTOPOTO OH OBbLIT HAaIIpaBJIeH).

Opnako peanu3anusl JACSITENIbHOCTHOTO TOAX0Aa B OO0ydeHHH (u3uKe
NEPEHOCUT aKIEHT C JEMOHCTPALIMOHHOTO JKCIEPUMEHTAa Ha YYEHUUYECKHUU.
Hampumep, mo mexaHuke ucCCleIOBaHHE KHHEMATHUYECKUX 3aKOHOMEPHOCTEM,
3aKOHOB JIMHAMWKH, KOJIE€OATETbHBIX IBMIKEHUN TEPEHECEHO B YUYECHUYCCKUU
OKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopyaoBanus. llpu wuzydenun
AIIEKTPOJIMHAMUKH J1abOpaTOpHOE OO0OpYyIOBaHME TMO3BOJIIET MCCIEAOBATH HE
TOJIbKO 3aKOHBI TOCTOSIHHOTO TOKa, HO C HCIIOJIb30BAHUEM KOMIIBIOTEPHOTO
ocumiuiorpada mo3BoJIA€T NMPOHAOII0IATh M HCCIENOBATh JJIEKTPUUYECKHE LIETH
NEPEMEHHOTO TOKa, OJIOK JIUOJOB TIO3BOJISIET MCCIIEAOBATh BOJIBTAMIIEPHBIC
XapakTepucTuku nuoxaa. IIpu m3yueHuum onTuku JabopaTopHOEe 00O0pY/IOBaHUE
MO3BOJISIET M3YYUTh 3aKOHbl T'€OMETPUYECKOM ONTHKU (IpesioMJIEHUE CBETa B
NOJIYUMJIMHAPE U MOJydYeHue U300paxKeHus B JIMH3aX) U IPOHA0II0AaTh OCHOBHbBIE
SBJICHUSI BOJIHOBOM ONTUKHM (MHTep(epeHuus U Mossipu3alusi), HUCCiel0BaTh
nudpakiyo cera (qudpakimoHHas peieTka).

B cootBercTBUM ¢ mNpeaMETHBIMU pe3yibTaTamMu oOy4YeHUs (Qu3uKe
o0opyA0OBaHuE JIJIsl YICHUYECKUX OMBITOB 00ECIIEYMBAET MPOBEICHUE CIIEIYIOIINX
TUTIOB PabOT, CTPYNIUPOBAHHBIX MO BHJAM JEATEILHOCTH, HE3aBUCHUMO OT HX
TEMaTUYECKON TPUHAIIICKHOCTH:

1. TlpoBeneHue mNpsMbIX H3MEpPEHUN (PUINYECKUX BEJIUYUH (M3MEpPEHUE
Macchl, o0beMa JKHAKOCTH, TEMIEpaTypbl >KUAKOCTH, CHJIbI, CHUJIBI TOKAa,
HaIpPsHKEHUS) C UCTIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB.

2. IlpoBepka 3ajaHHBIX MPEATNONOKEHUN (MpsMbIe U3MEPEHUS (U3UUECKUX
BEJIMYMH M CpaBHEHUE 3a/JaHHBIX COOTHOIICHMM Mexnay Humu). Hampumep:
poBepKa YCJIOBUI IJIaBaHHWsS TeJ, YCJIOBUM paBHOBECHS pblyara u OJIOKOB,
3aKOHOMEPHOCTEH  MOCJEAOBATEIbHOIO M MapajieNbHOTO  COEIUHEHUS
MIPOBOJTHUKOB H T. II.

3. Pacder 1o mosy4eHHBIM pe3yabTaTaM MPSIMbIX U3MEPEHUN 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM IIKOJIe) U KocBeHHbIe u3Mepenus (B 10-11 kmaccax).



Hampumep: yckopeHue Tena NpuU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHE
CBOOOJHOTO MaJeHUs, )KECTKOCTh MPY>KUHBI, KO3PPHUIHEHT TPEHUSI CKOIbKEHU,
MeXaHu4yeckas paboTa v MOIIHOCTD U T. [I.

4. HabmroeHue sSIBICHUH U TOCTAaHOBKA OMBITOB (HA KAY€CTBEHHOM YPOBHE)
no OOHapykeHUI0 (HaKTOPOB, BIMSIONIMX Ha MPOTCKAHHWE HTaHHBIX SBJICHUH.
Hanpumep: npsIMOJIMHEHOE pacIpOCTpaHEHHUE CBETa, AUCIIEPCHS CBETA; N3yUeHHE
CBOMCTB M300paKEHUS B TUIOCKOM 3€pKaJie U T. TI.

5. HUccnenoBanue 3aBUCUMOCTH OAHOW (PU3NYECKON BETMYUHBI OT IPYTOH C
IpeICTaBICHUEM pPe3yJbTaTOB B BUJE rpaduka W pacuera MCKOMOIO MapameTpa.
Hampumep: 3aBHCMMOCTH MyTH pPaBHOMEPHO MABIXKYIIETOCS Tela OT BPEMEHHU
JBUKCHUSI TeJa; CHJIbI TPEHUS! CKOJIbKEHHUS OT CHJIbl HOPMAJbHOTO JaBJICHHUS,
KauecTBa OOpabOTKM TOBEPXHOCTEH TeNl W HE3aBHUCHUMOCTH CHJIBI TPEHUS OT
IUIOIA/IA CONPUKOCHOBEHUS TEN;, CUJIbl YNPYTOCTH OT YUIMHEHUS MPYKHUHBI;
BBITAJIKMBAIOIICH CWJIBI OT 00b&Ma TOTPYKEHHOW YacTH Tela W OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TUIyOWHBI, HA KOTOPYIO
TIOTPYKEHO TEJIO H T.1.

JlabopatopHoe o0opymoBaHue obecrieunBaeT CaMOCTOSITEITbHBIN
YYCHUYECKUH OKCIIEPUMEHT, KOTOPBI MOXKET HWMETh pa3ludHble (POPMBL:
bpoHTaNBHBIN SKCHEpUMEHT ((PPOHTANIbHBIC OMBITHI W JIa0OpaTOpHBIE PabOTHI),
paboThl  MpaKTHUKyMa, Y4eOHO-MCCIEAOBATEIbCKUE PpadOTBI W MPOEKTHI
AKCIEPUMEHTAJIBbHOrO XxapakTepa. llpu 3TOM HOPMATHBHO-00S3aTEIbHBIM BHE
3aBUCHUMOCTH OT YpOBHA u3yueHUs (u3uku (0a30BBIA WM YTIIyOJICHHBIM) U
o0pa3zoBaTtenbHON MpPOTpaMMbl (OCHOBHASI WJIM CPEIHSS IIIKOJA) SIBISETCS
(bpoHTaNbHBIN 3KCTIEpUMEHT. FIMEHHO MOCPeaCTBOM (PPOHTAIBHOTO HKCIIEPUMEHTA
JOCTUTAIOTCSl TMPEAMETHBIE Pe3yJbTaThl JKCHEPUMEHTAIbHOIO Xapakrepa, a
yYalUMHCSl OCBAaMBAIOTCSI CHOCOOBI JEMCTBHM, COOTBETCTBYIOUINE YKa3aHHBIM
BBIIIIC IISITH THITaM padoT. JIabopaTopHBIH MPAKTUKYM LIeTECO00pa3eH TOIBKO MpU
yIIyOJIeHHOM YPOBHE U3YUYEHHUS MPEAMETA.

OnTuUManbHbIM ISl JOCTIDKEHUS IleNied MpOBEACHHS] (PPOHTAIBLHOTO
HKCIIEPUMEHTa SIBISIETCSl TpPEACTaBIEHUE JAaOOpaTOpPHOrO OOOpYAOBaHUS H

MaTepUajoB B BUJIE TEMATHUECKUX KOMIUIEKTOB IO MEXaHHKE, MOJIEKYJISIPHOM
¢dusnKe, FNEKTPUUYECTBY U ONTUKE. Mcronp30BaHne TEMaTHUECKUX KOMILIEKTOB
CHOCOOCTBYeT (OPMHUPOBAHUIO TAKOrO BaXKHEHMILEro yMeHMs, Kak moadop
ydaluMucs 000pyJOBaHHS B COOTBETCTBHMM C IEJNbIO HCCIEIOBAaHUS U3
M30BITOYHON HOMEHKJIATYPhI MPEATI0KEHHOTO KOMITJIEKTA; MO3BOJISIET MPOBOIUTH

HKCIEPUMEHTAIbHYIO pabOTy Ha JTI0OOM 3Tare ypoKa; YMEHBIIAET TPYAOBbIE

3aTpaThl Y4YUTeNsd TpPH TOATOTOBKE K YypOKaM, IIOCKOJIBKY He TpebyeTcs
MIEPEKOMITOHOBKA 00OPYIOBAHUS B COOTBETCTBHUH C 3a/1a4aMH KOHKPETHOTO ypOKa.

[Ipn nmnaHWpOBaHUM MPAKTUYECKUX PAbOT BaXKHO MMETh B BHUJY, UTO
pEeIMETHBIC PE3yJIbTAaThl IKCIEPUMEHTATIBHOIO XapaKTepa MOTYT OBITh OCBOCHBI
TOJIKO TIPH ONTHUMAJILHOM COYETaHWU KPATKOBPEMEHHBIX (DPOHTATBHBIX OMBITOB U
OJIHOYACOBBIX JJAOOPATOPHBIX PadoT.

Baxxnoe 3HaueHume wumeer TOT (akT, YTO B COCTaB (HPOHTAIBLHOTO
000py0BaHUs HapsAy C aHAJOTOBBIMU BXOJAT U LIU(POBBIE CPEACTBA U3MEPEHUS.
K HUM OTHOCSITCS 3NIEKTPOHHBIN CEKYHIOMEp C JaTYUKAMHU, SIEKTPOHHBIE BECHI U



naTyukd  mu@poBod  Jmaboparopum. Takum  00paszoMm, TpU  TPOBEICHUU
(GpOHTANBHOTO HKCINEPUMEHTa B OCHOBHOH IIKOJE YYCHHKH 3HAKOMSTCS C
3JIEKTPOHHBIMU CIIOCOOAMU U3MEPEHHUI U BEIYUCIICHHIA.

briok o0opynoBaHus s y4eHUYECKUX paboT 1o ¢uzuke chopMUpoBaH Ha
0aze mepeuyHs 00OpYIIOBaHUA Ji MPOBEAEHUS OCHOBHOI'O TOCYJIAapCTBEHHOTO
sK3ameHa 1o ¢usuke. Mcnonp3oBanrue npubOpoB U 000PYAOBAHUS C €AUHBIMU JJIS
BCeX OOydYaromMxcs  XapakTepUCTUKaMU  TO3BOJSET  CTaHAAPTU3UPOBATH
IpOLETypbl  BBINOJHEHUS SKCIEPUMEHTAJbHBIX 3aJaHuil Ha 9JK3aMeHEe U
00ecreunTh HaJIeKHYIO OLICHKY pe3yJIbTaTOB Ha OCHOBAaHUU HKCIIEPTHOM MPOBEPKU
oTBeTOB OOyuaromuxcs. [Ipu 3TOM OCHOBaHMEM Jii BBIBOJA O MPAaBUIBHOCTHU
NPOBEJCHUS JAHHOTO OIBbITa SIBJSIOTCS PE3yibTaThl, MOJYyYEHHBIC YYallUMUCS
MOCPEACTBOM MPSIMBIX U3MEPEHUHN 3aJaHHBIX (PU3NUECKUX BETUUHH.

HaGop 1ms mpoBeaeHHsT OCHOBHOTO — TOCYAapCTBEHHOTO — HK3aMeEHa
obecrmeunBaer  pa3pabOTKy  HECKOJBKMX  OJHOTUIIHBIX  33JaHUil  TpHU
UCIOJIb30BaHUU OJMHAKOBOTO OOOPYZOBAaHUA C Pa3HBIMH XapaKTEPUCTUKAMHU.
OTOT MOAXO[ IeNeco00pa3sHO HMCMOJIb30BaTh U MPHU MPOBEACHUU (PPOHTAIBHBIX
OMBITOB M JlabopaTopHbIX padoT. Hampumep, mpu NpoBEAECHUU HCCIEIOBAHUSA
3aBUCMMOCTH CHJIbI TOKAa OT HAIPSOKEHUSI MOKHO BBIJIETUTh B KJIacCE€ TPYIIIIHI,
KOTOpble OyAyT MNpOBOJUTH JAHHOE HCCIEAOBAHHUE, HCIONb3YS PE3UCTOPHI C
pa3HBIM COMPOTUBIICHUEM, M JlaMnodky. [lo pe3yinpraraM MOXHO CpPaBHHUTH
MOJIyYeHHbIE 3aBUCHUMOCTH, OOCYJIUTh TpaHUIbl BBIMOJHEHUs 3akoHa Owma aiid
y4acTKa IeNH, ONPEAENIUTh COPOTUBRIICHUS PE3UCTOPOB.

Cnenyer OTMETUTH, 4YTO TMpPH NPOBEACHUH (POHTANBHBIX OIBITOB H
71a00paTOpHBIX pabOT B OCHOBHOM WIKOJIe TPeOyeTCsl 3amuch pe3ybTaTOB BCEX
OpSIMBIX ~ U3MEPEHHM C ydeToM aOCOJIOTHOW TMOTPEHIHOCTH. 31eCh MpHu
UCIIOJIb30BaHUU  TPAJUIIMOHHOTO O0OpynOBaHUS (MEH3YpOK, JAMHAMOMETPOB,
TEPMOMETPOB) M CTPEJOYHBIX aMIIEPMETPOB M BOJHTMETPOB aOCOJIOTHYIO
MOTPENIHOCTh 11€J1eCO00pa3HO CBSI3BIBATH C IEHOM JeieHus mpubopa, a Mpu
nepexone K HUGPOBBIM HMHCTpyMEHTaM (LU(PPOBBIE BEChl M JATYMKU) YUYUTh
paboTaTth C OMNHUCAHMSIMHU HTUX MNPUOOPOB, BBIAECIAS JaHHBIE 00 aOCOJIIOTHOM
NOTPENIHOCTH, TUOO0 IpeaaraTb 3Ha4YeHUe MOrPEIIHOCTH B TEKCTE 3a/IaHU.

[Ipy mnpoBeneHWM UCCIETOBAHUS 3aBUCUMOCTEM OJHOW (U3UYECKOU
BEJMYMHBI OT JPYrod ydaiuecss AOJDKHBI OCBOUTH IOCTPOEHHE TpaduKoB C
yKa3aHueM a0COJIIOTHBIX MOTPEUIHOCTEH, a MPH MPOBEACHUH pabOT Ha MPOBEPKY
IOPEINOJNIOKEHUH — yMETh CpaBHHBATh 3HAUYEHHUS ABYX MPSAMBIX H3MEPEHHH C
y4eToM aOCOJIFOTHOM MOTPENIHOCTH (HAapUMep, MyTeM CpaBHEHHsS] MHTEPBAJIOB
NOJIyYEHHBIX 3HA4YeHW Ha u4uciaoBod ocu). IIlpoBenenue wusMepeHuil u
uccienoBannii B kypce ¢usuku 10-11 KIaccoB JOMOTHSIOTCS KCIIOIH30BAHUEM
OTHOCHUTENIbHBIX MOTPEITHOCTEH, ydJaliuecs AOKHBI HAay4YUTbCS PACCUMTHIBATH
OTHOCUTEJIbHBIE MOTPEUIHOCTH B MPOCTEHIIMX ClIy4asX OpsIMbIX H3MEpPEHUN U
CPaBHUBATH TOYHOCTb PA3IMYHBIX U3MEPEHUM.

OOparraeM BHUMaHHE, 4YTO OIICHHBAHHME JIAOOPATOPHBIX PAOOT JOKHO
0a3upoBaThCS, KaK MU B KPUTEPUAX OLIEHWBAHUS SKCIEPUMEHTAIBHBIX 3aJaHUM
KM OI'3, He Ha mpaBUIBLHOCTH OPOPMIICHHS OTYETa O padoTe, a Ha



MPaBUJILHOCTH JIEUCTBHM TO COOpPY YCTaHOBKH, MPOBEACHHUIO OMBITOB, CHSATHUIO
MoKa3aHW# MpUOOPOB.

OcHameHue s U3y4YeHUST OWOJOTUM TPEACTABICHO KOMILJIEKTaMH
JIEMOHCTPAIMOHHBIX BIQKHBIX IMPENapaToB, TepOapreB U KOJUICKIHI MO0 Pa3HBIM
TeMaM Kypca Ouoyioruu, a Takke mUQpoBoil jaboparopueld As TPOBEACHHSA
npakTHueckux padot. Kpome Toro, npu n3ydeHnn OMOIOTUN MOKET UCTIOIB30BaTh
nudpoBas nmaboparopuss MO OHONOTrMU (KaK JOTOJHUTENIBHBIM AJIEMEHT s
yIIIyOJIE€HHOTO U3YUEHHS Kypca).

B ydeOHOM mporecce ydamuecs TOKHBI TIOMYyYHUTh BO3MOXKHOCTB
qyBCTBEHHOTO BOCIIPHUATHS U3Y4YaeMbIX SBICHUN B 00beKTOB. OTHAKO M3ydaeMbIe
SIBJICHUSI M OOBEKTHI HE BCET/Ia MOTYT OBITh HEMOCPEICTBEHHO BOCIIPOHU3BECHBI
WM T0OKa3aHbl B y4eOHOM TOMelIeHnru. B 3ToMm ciydae ydyeOHOEe 000pyIOBaHUE
JaeT BO3MOXKHOCTb HX BOCIPOM3BECTH OIOCPEJOBAHO, YEpe3 KOJUICKIIHIO,
repOapHbIi JTUCT, MUKPOTIPETIapaT, MOJIeh, BUACOPPArMeHT U T.II.

Brnaxneie mnpemapaThl TPEACTABISIIOT CO0OM HATypaibHbIE OOBEKTHI,
CMOHTHUPOBAHHBIC Ha CTCKISTHHOW TIUIACTUHKE M OMYIIEHHbIE B CTEKJISSHHBIN
MUJIUHAP C KOHCEPBUPYIOMICH KUAKOCTBHIO, JTUOO TMPEICTABICHHBIE B IJIACTHKE.
3mech mpenaralTcs TOTAJIbHBIE MpEenaparhbl, MO3BOJISIONINE HM3ydYaTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero dacTtH, (Hampumep: «KopeHb 6000BOTO pacTeHus ¢
kinyOeHbkamMm», «['amtokay); aHaTOMHYECKHE TpermapaThl, IpeIHa3HauYeHHbIS IS
W3YYCHUS BHYTPEHHETO CTPOSHHS OpTaHNW3Ma WUJIH €T0 OpPraHOB (HaIpuMep:
«BHyTpeHHee cTpoeHHME JATYHIKW», «BHyTpeHHee CcTpoeHHWE  MTHUIBD»);
OuoNornuecKkue mpenaparhbl, MAlOMIME MPEACTABICHHE O CTagusiX pPa3BUTHS
opranusma (Hanmpumep: «Pa3BuTHE KOCTHUCTOW pBIOBY, «Pa3BuTHE KypHIBI»).
Brnaxxupie mpemapatbl HCMONB3YIOTCS KaK pa3gaTOYHBIM MaTepHwall B IPOIEecce
JEMOHCTPAIMKA TPU W3YYEHUH HOBOTO MaTepuaja WM B MPOIECCE BBHIMOTHEHUS
MPAKTUYECKUX 3aJIlaHui, pa3paboTaHHBIX HA UX OCHOBE.

['epbapum — coOpaHWe TPECCOBAHHBIX, 3aCYIICHHBIX PACTCHUN WM UX
YacTell TOMOTaloT M3y4yaTh PacTeHHE B KaOWHETE W y3HABaTh €ro B MPUPOJE, a
repOapuzanmsi — HauboJee MPOCTON CrOcod COXpaHEHUs PACTCHUM M WX YacTel B
TEYCHHE NJIUTEIILHOTO BpeMeHH. B mepedyHe mpearaeTcss CUCTEMaTHUYECKHUN
repOapuii (Hanpumep, «OCHOBHBIE TPYIIIBI pacTeHUN») U TrepOapuil 1o oOluen
Oouonormu  (KOTOpPHI  TMO3BOJSIET  MPOWLIIOCTPUPOBATH  M3MEHYHMBOCTH,
UCKYCCTBEHHBI OTOOp, CHCTEMaTHYeCKHEe KaTeropud M BHUI000pa3oBaHUE,
JTUBEPTreHIS W KOHBEPIeHIWS, TOMOJOTHYHBIE M aHAJOTHYHBIE OpPraHbI,
pyIMMEHTapHbIE OpraHbl, apoMopdo3, uauoananTanus (EHOTUN W TEHOTHII,
MOJIUTUIONINSI, OTJAJCHHAsh TUOpUIW3AIMs, B3aUMOJCUCTBHE PACTCHHH C
abnotnueckumu (GaKTOpamMu Cpeibl, B3aUMOJCUCTBUE PACTCHHA C OMOTUYECKHUM
daktopamu cpenn). ['epOapHbIi MaTepuan HCHOJB3YIOT Kak pa3gaTOYHBIN
MaTepuan JUIA JEMOHCTpAIlMU W3y4YaeMbIX OOBEKTOB, ISl  BBIMOJTHEHUS
MPAKTUYECKUX 3aJaHUHN TPU 3aKPETUICHUH MaTepuaia Wil TUarHOCTHKU yUeOHBIX
pe3yJIbTaTOB.

Taxxe mpencTaBlieHbl KOJUICKIIMM — HAOOpHI TPEIMETOB WJIM BEIIECTB,
noI0OpaHHBIX MO0 OMPEJEIeHHBIM mpu3HakaM. OOBEKTaMH WX MOTYT OBITh
pacrpaBlieHHbIC U 3aCyIIEHHbIE HACEKOMbBIE, paKOOOpa3HbIe, PAaKOBUHBI



MOJUTIOCKOB, OTJEJIbHbIE YacTH CKEJIETOB >KMBOTHBIX. B KOJUIEKIMSIX cOueTaroT
HATypaJbHbIE OOBEKTHI C WX H300paKCHHEM B BUIC PUCYHKOB WU MYJISDKEH —
umutanuii. [lpeanokeHHpie B mepeyHe MOP(OIOTUYECKUE KOJUICKIUUA JaoT
NPEJCTaBICHUE O BHEIIHEM CTPOCHMHM OPraHOB MIM HX 4YacTeW, MO3BOJSIOT
IPOBOJUTH CPaBHEHHSI OOBEKTOB, BBISCHITH WX OOIIUE YEPThI U YEPTHI PA3IUIHS
(nammpumep: «IIpencraBureny OTpAIOB HACEKOMBIX» U Jp.); 00IIEOHOIOTHYECKHE
KOJUICKIIMM TIO3BOJISIIOT ~ BBISICHATH B3aMMOCBSI3M B OPraHUYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, MPOCIEKUBATH OOIIEOMOIOTHUECKUE
3akOoHOMepHOCTH (Hampumep: «lIpumepsl 3alUTHBIX OPUCHOCOOTICHUH Y
HacekoMbIx»). Komnekmuu, xak u repOapuu, HCHOJIB3YIOT KakK pa3daTOYHBINA
MaTtepuan s JAEMOHCTpPAllMd HW3Yy4aeMbIX OOBEKTOB, ISl  BBIOJHEHUS
NPaKTUYECKHUX 3a/laHUi MPU 3aKpeIyICHUH MaTepHrala Wik AMarHOCTHUKU Y4eOHBIX
pe3yJIbTaTOB.

O3HaKOMJICHHE YYaIlIUXCSl C MHUKPOCKOIMMYECKUM CTPOCHHUEM >KHUBBIX
OpPraHM3MOB — OJIHA M3 TJABHEHIIUX 3aJady HayKH, IO3BOJISIOUIMX MOJBECTU
IIKOJIPHUKOB K TMOHHMMAaHHUIO €IUWHCTBA OpraHuyeckoro mupa. [[nsa mposeneHus
1a00paTOpHbIX PadOT B IU(PPOBYIO JTaOOpAaTOPHIO BKIIOUYEH MHKPOCKOI, a B
KOMIUIEKTE MOCYAbl U 000pyAOBaHUA OOIIEro Ha3HAUYEHUSI UMEIOTCS HEOOXO0AMMOe
OCHAIIIEHUE JIJIsl MPOBEACHUS J1a00paTOPHBIX PaldoT.

[MudppoBass  maboparopust  BKJIO4aeT HAOOp AN HM3TOTOBJICHUSA
MuKpornpenaparoB. CBexxue IMpemnapaTsl H3rOTaBIMBAIOT Ui HEMEIJICHHOTO
paccmoTpenus. K HUM OTHOCSTCS JKUAKOCTHBIE (0OBEKTHI OOBIYHO MOMEIIAIOTCS B
BOJIYy, a TIpenapaThl COXPAHIIOTCS B TEUCHUE HECKOJIBKUX JTHEH), cyxue (Hampumep,
YacTUIly MNTUYBETO Tepa, MPOCTO TMOJIOKUTh HA TMPEIMETHOE CTEKIO U
MHUKPOCKOIIMPOBATH), KUBBIE IMpenaparbl (Ma3Ku — KallId >KUAKOCTH, HallpUMep
KPOBHM) UM BHUTAJbHBIE IMpenaparbl (KOTOpbIe HWCHOJB3YIOTCA IS H3YUYCHUS
MaJIOKJIETOUYHBIX ~ OOBEKTOB  (MPOCTEHIIMX, KOJOHUM  Bomopocneil), s
HaOmoieHns JABWKeHUs (Tydenbku, ameObl). [IpuroroBieHre MuKporpenapara
BBIpA0ATHIBAET y YUAIETOCs HABBIKA CaMOCTOSITETIbHON PabOThl, aKTUBU3UPYET UX
MO3HABATEJIbHYIO JESTENbHOCTh U 3HAKOMHUT C TEXHUKON M METOIAMKON HAYyYHOTO
uccienoBanus. B nudpoByro mabopaTtopuio BKIIOYEH Takke U Habop
MUKPOIIPENapaToB, KOTOPBIA COACPKHUT MOCTOSHHBIE IMpernapaThl, JOJIF0€ BpeMs
COXpAaHSIIOIIMECS B IPUTOJAHOM JJIsi MUKPOCKOIIMPOBAHUS BUJIE.

Crnenyer OTMETUTh, YTO HAPSAY C UCIOJIb30BAHUEM MEPEYNCICHHOTO BBIIIE
yueOHOTO 000pyNOBaHHMS Ba)XXKHYI0 pPOJIb B M3YYEHUH OHOJOTHH UIPAIOT
IOPUPOAHbIE OOBEKTHI, TaK KaKk B OOJBIIMHCTBE CIy4aeB TOJBKO OHU MOTYT
o0ecrieyuTh HAuMOONBUIYI0O KOHKPETHOCTh U TOJHOTY 3HAaHWM y4alluxcs,
IOMOTAIOT (POPMHUPOBAHUIO Y HUX MPABWIBHBIX OMOJOrHYecKuX 3HaHUH. K Takum
KHUBBIM OOBEKTaM OTHOCAT PACTEHMS, XHBOTHBIE XHBOI'O YToOJIKa, aKBapHyMa,
Teppapuyma. DPPEKTUBHBIM CPEJICTBOM 3HAKOMCTBA C MPUPOAHBIMH OOBEKTaMU
SABIIAIOTCSI SKCKYPCUM B OMOJIOTHUYECKHE M KpaeBEeTUECKHE My3ed, OOTaHHMYECKHE
cajabl, 300MapKd M OKPYXKAIOIIME IIKOJYy €CTeCTBEHHbIE W HUCKYCCTBEHHbBIE
IPUPOJIHBIE COOOIIECTRA.

TpagunonHple OMONIOTMYECKHWE MYJISDKM M MOJIEIM B HACTOSIIEE BpeMs
YCHEIIHO 3aMEHSIOTCS IIU(PPOBBIMU 00pa30BaTEIbLHBIMU PECYPCAMHU:



BUJcO(pparMeHTaMy, aHUMalued, BHUPTyalbHbIMH JabopaTopusiMu. Ludpossie
o0Opa3oBaTenbHbIE PECYpPChl HE MOTYT CTaTh IOJIHOIEHHOW 3aMEHOW peabHBIX
IPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOKHOCTh MO3HAKOMUTHCS ¢ O0Jee HIMPOKUM
KPYroM  OOBEKTOB,  CO3MAIOT  MPEANOCBUIKM  JUIsl ~ HMHTEHCU(UKALUU
o0pa3oBaTeNbHOTO TMpolecca U 00eCleYnBalOT HE3aMEeIUTEIbHYI0 OOpaTHYIO
CBS3b, KOMIBIOTEPHYIO  BHM3yalu3allMl0  HMHQOpMAMM,  aBTOMAaTHU3aLUIO
yHpaBieHUs y4EOHOH 1E€ATEIbHOCTBIO U KOHTPOJIb €€ pe3ybTaTOB.

Ochamenue A U3Y4YeHHS  XUMUU  TOPEACTaBICHO B BUJE
JEMOHCTPAIIMOHHOTO 000PYJOBaHMsSI, KOMIUJIEKTA XUMHUYECKHX PEaKTHBOB C
HEOOXOUMBIM 00OPYIOBaHHUEM U3 OOILEro KOMIUIEKTa MOCYbl U 000pYyAOBaHUS
JUI YYeHMYECKUX OIBITOB U KOMILJIEKTa Koyekuuid. Kpome Toro, mpu uzydeHuu
XUMHH HCIOJIb3yeTCsl 00Inas Jig eCTEeCTBEHHOHAYyYHOTO LHMKIA IH(poBas
naboparopus, a Takxke HudpoBas 1adopaTopus MO XUMHUU (KaK JOTMOTHUTEIbHBIN
DJIEMEHT JJIs1 YIITyOJIEHHOTO U3yUEHUsI XUMUN).

JIEMOHCTPALIMOHHBIA HKCIIEPUMEHT SBIIETCS BaXXHOW 4YacTbi0 OOyuYeHUs
XMUMHHU. 3J€Ch BaXXHO MOMHHUTh, YTO MPU €r0 NPOBEACHUM 00sA3aTEIbHO AOJKHBI
OBITH COOJIFOAEHBI BCE HEOOXOIUMBIE ITAIIBI:

[IOCTaBKa LI€JIN 3KCIIEPUMEHTA,

ONHCaHue HEOOXOAMMOTIO IS €r0 BBINOJIHEHHSI 000PYI0BaHMsI U PEAKTUBOB,

MJIAHUPOBAHHE MOPSJIKA IPOBEICHUS,

OTHCaHUE UCXOIHBIX BEUIECTB,

IPOTHO3UPOBAHUE OXKUAAEMBIX B PEAKIIMOHHOM CMecH H3MEHEHUl U
pe3yJIbTaTOB 3KCIIEPUMEHTA,

ONKCaHNE U3MEHEHU, IPOU30LLIEANINX C BELIECTBAMM,

(OopMyJIMPOBKA BBIBOJOB U3 3KCIIEPUMEHTA,

CO3JaHHE PHUCYHKA OKCIIEPUMEHTAIIBHOM YCTAaHOBKM M  COCTABJICHUE
YPaBHEHUS PEAKLIUM.

B npouecce mpoBeneHuss JIEMOHCTpalMil, ydaliMecs OCBaMBAOT ATallbl
NPOBEJCHUS OIBITAa, MO3TOMY Haubosnee 3(P(PEKTUBHBIM SBISIETCS HE MPOCTOE
OMMCAaHUE ONbITa YYHUTEJEM, a HCIOJb30BaHUE 3BpUCTHUYECKON Oecenpl. Ilpu
pealin3alyy Takoro CLEHApHsl 1a)Ke HE OUYEHB CIOXHBIA OMBIT 3aHUMAET JOBOJIBHO
MHOTO BpPEMEHHM, HO CJEeJIOBaHHE €My II03BOJIAET OO0ECleyuTh MOHMUMAaHUE
00y4JalImuMUCs TPUEMOB HAy4YHOTO TO3HAHUS M HUCIHOJB30BaHHE HX YXKE B
CaMOCTOSITENIbHOM JEATENbHOCTH B MPOLECCE YYEHMUYECKOTo 3KkcrmepuMmeHTa. Ha
HAYaJIbHOM JTame M3ydeHus XUMHH (B 8-9 Kjaccax) MMEHHO TakOW IOAXO.
NO3BOJIAET  JOCTUYb  MaKCUMaldbHOM  A(Q(EKTUBHOCTH  OT  IPOBEACHUSA
71a00paTOPHBIX M MPaKTUYECKUX padoT, a Takke cHOpMHUpOBATh y YydalUXCs
OTBETCTBEHHOE OTHOILLEHUE K IKCIIEPUMEHTY.

ITpu olLEeHMBaHMM YYEHUYECKUX MPAKTUYECKUX pabdoT LeaecoodpaszHo
YUUTBIBaTh MOAXOAbI, MCHOJb3YIOIIME B 3K3aMEHAIMOHHBIX Marepuanax. Tak, B
HaCTOsIIEe BpeMsI HpeIaraeTcs HKCIEPUMEHTAIbHOE 3aJjaHue,
npeIyCcMaTpUBaloOlee BBHIOOP JBYX BEUIECTB W3 IMATH MPEIIOKEHHBIX U
IPOBEJCHUE C HUMHU PEAKIIMA, OTPAKAIOIIUX XUMUYECKHUE CBOWCTBA YKa3aHHOTO B
yclIoBUU 3afaHus BemiecTBa. OleHNBaHUE WIET HA OCHOBAHUU OTYETa YUCHHKA O
npojenaHHoi pabore (ypaBHEHHs peaklUi, BHIBOABI O HAOMIOJEHUSIX) U Ha



OCHOBAaHWM TMPSMOTO HAOMIONCHUS 3a JCHCTBUAMH YYCHHKA IO TMPOBEICHUIO
ombITOB. [Ipr 5TOM BBIIEISAIOTCS 3TAbl OTOOpPA BEIIECTB U CMEITMBAHUS BEIIECTB
B COOTBETCTBUU C ITYHKTaMU WHCTPYKITHH K padoTe.

BaxneiimmM HampaBieHHEM KaK JEMOHCTPAIMOHHOTO, TaK M YYEHUIECKOTO
OKCIIEPUMEHTa JOJDKHO CTAaTh MCIOJb30BaHHE ITUGPOBOH J1abopaTOpuu, KOTOpas
MO3BOJIACT OPraHU30BaTh XMMHUYECKHI IKCIEPUMEHT Ha TPUHIUIUAIBPHO HOBOM
yYpOBHE, MIEPEUTH OT KAYECTBEHHOHN OIICHKH HAOJFO1aeMbIX SIBICHUI K CUCTEMHOMY
aHaIIM3y KOJWYECTBEHHBIX XapakTepucTuk. [lpu padore ¢ maTdaukamu 1iudpoBoOi
JabopaTopun 00ECreuyrnBaeTCsl aBTOMAaTU3UPOBAHHBIN cOOp U 00pabOTKa JaHHBIX,
XOJl JKCIEPUMEHTa MOXKET OTOOpakaThCs B BHIE TpadUKOB WIH TIOKA3aHHUMA
pruOOPOB, a pPe3yJIbTaThl SKCIEPUMEHTOB MOTYT COXPAHATHCS IITUTEIHLHOE BPEMHI.
Haubonee akTyanpbHBIM ISl XUMHUU SIBISETCS TEPEX0] K KOJIMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBIH MOXKHO  NPOWJUTFOCTPHPOBATH  CICAYIOIIUMH
puMeEpaMH: U3yYeHHE CTPOEHUs IUIaMeHH, ompeneneHue pH B pasHbIX cpenax,
OTIpeNIeJICHUE CKOPOCTH PEAKIMH, W3YYEHWE BIUSHHUS KOHICHTpAIUU U
TEMITepaTyphl Ha CKOPOCTh PEAKITUH.

[{udpoBast 1abopaTopusi O3BOJIAET PEATM30BATh MEKIIPEIMETHBIC CBSI3U C
IpYyTMMH  TIpeIMETaMH  €CTeCTBEHHOHAYYHOTO  I[MKJA, IIOCKOJIbKY  JaeT
BO3MOXXHOCTh ~ BBITIOJIHATh WHTETPUPOBAHHBIE yYEeOHBICE HWCCIICIOBAHUS  TI0
€CTECTBEHHBIM HayKaM, NPHUMEHSITh W OCBaWBaTh »JJEMEHTHI CTATUCTUKU U
uH(OPMAITMOHHBIC TEXHOJIOTHUH.



NMPUMEPHBIN NEPEYEHD

IIpunoxenue Ne 6

K MeToanuecKuM peKoMeHAalusM

OBOPYIOBAHUA, PACXOJAHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUSA U BOCIITMTAHUSA 1JIA CO3JAHUA U
OBECIHEYEHUA ®YHKIIUOHUPOBAHUSA IIEHTPOB OEPA3OBAHUSI ECTECTBEHHO-HAYYHOM U

TEXHOJIOTMYECKOM HAIIPABJJEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX,

PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

CTAHJAPTHBIA KOMILJIEKT

TABJIALIA Nel

KoJsnuecTBo exuHuL 1151
001meo0pa3oBaTebHbBIX

KoanyecTBo enmHAI 115
001meo0pa3oBaTebHbIX

HanmeHnoBanue OpraHu3aluii, He .
Ne KpaTkue npuMepHbIe TEXHUYECKHE XapAKTePHCTHKHA OpraHu3auui, ABJIAIHAXC
00opynoBaHusi SIBJISTIOIMX CSI
MAaJTOKOMILICKTHBIMH, €]1.
MAaJTOKOMILICEKTHBIMH, €]1.
H3M.
H3M.
EcTecTBeHHOHAY4YHAasi HAIPABJIEHHOCTH
1. Oo01ee odopynoBanme (pusuka, Xumusi, 0H0JIOTHs1)
[{udpoBoii AaTUUK JIEKTPOITPOBOTHOCTH
Hudporoii natunk pH
[{udpoBoit faTUnK MOTOKESHUS
Hudposoii naTunk TeMnepaTypsl
[{udposoit gaTunk abCOMOTHOTO AaBICHUS
Hudposas Hudposoii ocuustorpaduyeckuii JaTauK
naboparopus Bechl anextponnsie yue6Hsie 200 r
1.1. patop p y 3 mr. 2 mT.

yueHu4deckas (pusuka,
XUMHUSL, OUOIIOTHS)

Muxkpockor: nuppoBOii WK ONITHYECKUH ¢ yBenuueHuem ot 80 X
HaOop a5 U3roToBIEHNS MUKPOIPENapaToB

Muxkponpenapats! (HaO0p)

CoenuHuTENbHBIE IPOBO/IA, IPOIrPAMMHOE 00ECIIeYeHNE, METOJUUECKUE
yKa3aHUs

KOMILIEKT COIIYTCTBYIOLIMX 3JIEMEHTOB JUIsl ONBITOB IO MEXaHUKE
KOMIUIEKT CONYTCTBYIOLIMX IEMEHTOB JIJIsl ONIBITOB 10 MOJIEKYJIIPHOMN




HaumenoBaHue
00opynoBaHusI

KpaTKne NMPUMEPHbIC TEXHUYCCKUE XaPAKTCPUCTUKHU

KoanyecTBo enmHAI 115
001meo0pazoBaTebHbBIX
OpraHu3aluii, He
SIBJISTIOIIHX CS

MAaJTOKOMILVIEKTHBIMH, €]1.

H3M.

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

duzuke

KOMIUIEKT  COIMYTCTBYIOIIMX
AIIEKTPOAMHAMUKE

KOMIUJICKT COIIYTCTBYIOIIUX 3JICMCHTOB JJISI OIIBITOB IO OIITUKC

9JICMCHTOB JJIA OIIBITOB

110

1.2.

Kommiekr mocyasl u
o0opyaoBaHUS VTS
YYCHHYECKHUX  OIBITOB
(pusuka, XUMMSL,
Oouosorus).

[lITatuB 1a0OPaTOPHBIA XUMUYECKHI

Ha6op wamex Iletpu

Habop uHCTpyMEHTOB MpenapoBaIbHbIX

Jloxkka 1 CKUTaHHus BEIIECTB

Crynika dapdopoBas ¢ TeCTUKOM

Ha6op 6anok ams xpaneHus TBepabIx peakTuBoB (30 — 50 mur)
Hab6op ckissHOK ((ps1akoHOB) ISt XpaHEHHUS PAaCTBOPOB PEAKTHBOB
Hab6op npubopox (ITX-14, I1X-16)

[Tpubop 11 monyvyeHus razon

CnuproBka

["oproyee aJ1st CHUPTOBOK

QunpTpoBanbHas Oymara (50 mr.)

Konba xonnueckas

[Manouka cTexnstHHAS (C PE3NHOBBIM HAKOHEUHHUKOM )
Yameuka Jy1s BeIIapUBaHUS (BbIIapUTEIbHAS YalleyKa)
MepHubIil HUIHHIP (TJIACTUKOBBIN )

Boposnka creknsaHas (Manas)

Crakan crexssHabIN (100 M)

I"azooTBOAHAsA TPYyOKa

3 .

2 IIT.

BUOJIOT'Us

2.1.

Kommnekt
npenaparoB
JIEMOHCTPALIMOHHBII

BJIQ’KHBIX

Ha3HAYEHHE: IEMOHCTPAI[MOHHOE,
MaTepuall KOHTEHHepa: TUIACTHK,
TCPMCTHUYHASA KPbIIIKA: HAJTUYUC,
KpEIUIeHHE PKCIIOHATa: HAIU4ue,
KOHCEPBHPYIOIIEE BELIECTBO: HAINYHE,
HaKJIeliKa C HANMEHOBAHUEM: HAJIUYHE.

1 mIT.

1 mIT.




HaumenoBaHue
00opynoBaHusI

KpaTKne NMPUMEPHbIC TEXHUYCCKUE XaPAKTCPUCTUKHU

KoanyecTBo enmHAI 115
001meo0pazoBaTebHbBIX
OpraHu3aluii, He
SIBJISTIOIIHX CS

MAaJTOKOMILVIEKTHBIMH, €]1.

H3M.

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

He MeHee 10 nmpemapaTtoB U3 NPUBEAECHHOTO HUKE CITACKA:
Brnaxusrii mpenapar "be33yoka"

Brnaxunsiii npenapat "["agroka"

Brnaxusrii npenapar "BHyTpeHHee cTpoeHre OPIOXOHOTOT0 MOJLITIOCKA"
Brnaxusiii npenapat "BHyTpeHHee cTpOeHHE KPBICHI"

Bnaxwnslii npenapat "BHyTpeHHee CTpoeHHE JATYIIKT"

Brnaxusiii npenapat "BHyTpeHHee cTpoeHne NTUlb"

Brnaxusrii mpenapar "BHyTpeHnee crpoeHue ppiosr"”

Brnaxunsiii npenapat "Kapacp"

Brnaxnsrii mpenapar "Kopens 6060Boro pactenus ¢ KiryoeHbkamu"
Brnaxunsiit npenapat "Kpesetka"

Bnaxwnsiii npenapar "Hepenna"

Bnaxxusrit npemapar "Pa3BuTie KOCTUCTOM pHIOBI"

Bnaxwnsiii npenapar "PazButue Kypuus!"

Bnaxnsrit npemapar "Crudomenysa”

Bnaxwnsiii npenapat "Tputon"

Bnaxxnsrit npemnapar "Uepenaxa 6onotHas"

Bnaxwnsiii npenapar "Yx"

Bnaxwnsiii npenapar "Amepuna”

2.2.

Kommniekt  repOapues
JIEMOHCTPALIMOHHBII

Haznauyenue: 1eMOHCTpaAIlMOHHOE,

OCHOBA JJIsI KpEIUICHHUS: TepOapHBIii JIUCT,

CIIMCOK 3KCIIOHATOB: HaJM4uKe

He MeHee § repOapueB U3 MPUBEACHHOTO HIDKE criicka: HazHauenue:
JEMOHCTPALIMOHHOE,

OCHOBA JJIsI KPEIUICHHUS: TepOapHbIii JIUCT,

CIIMCOK 3KCIIOHATOB: HAJMYKE

HEe MeHee § repOapreB U3 MPUBEICHHOTO HIKE CITHCKA:
['epGapwii "/lepeBbs U KycTapHUKH"

I'epbapuii "/lukopactymue pactenus"

I"'epGapwuii "KopmoBsie pactenus"

1 mIT.

1 mrT.




HaumenoBaHue
00opynoBaHusI

KpaTKne NMPUMEPHbIC TEXHUYCCKUE XaPAKTCPUCTUKHU

KoanyecTBo enmHAI 115
001meo0pazoBaTebHbBIX
OpraHu3aluii, He
SIBJISTIOIIHX CS

MAaJTOKOMILVIEKTHBIMH, €]1.

H3M.

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

I'ep6apwii "KynbrypHble pacTerus"

I'epbapuii "JIexapcTBeHHBIE pacTeHUs"
['epGapwuii "MemoHocHbIC pacTeHUS"

I'epbapuii "Mopdonorus pactenuii”

['epGapwuii "OCHOBHBIC TPYIIBI pacTCHHUI"
I'epbapuii "PacturensHbie coodmiecTBa"
['epGapwuii "CenbCKOX035HCTBEHHBIE PACTCHHS"
I'epbapuii "SAnoButkie pacrenus"

I'epbapuii k Kypcy OCHOB 10 001IIeli OroIoTHH

2.3.

KoMmnekr kosmekuui
JIEMOHCTPALIMOHHBII
(mo  pa3HbIM  TeMaMm
Kypca OHO0I0THn)

Hasnauenwue: neMoHCTpaImoHHOE,

OCHOBA JIJIsl KpEIJICHUS: HaJIMYue,

HaKJIEMKY ¢ HAMMECHOBAHUEM: HAJTMYHUE

He MeHee 10 Koekunii U3 NpUBEAECHHOTO HIKE CITUCKA!
Komneknus "I'onoceMenHnblie pacteHus"
Komnekmus "O6urarenn Mopckoro qHa"
Komnnexuus "Tlaneonromornyeckas"
Komnexuust "IIpeacraBurenu  OTpsiAOB
HACEKOMBIX: He McHee 4

Komnekmus "IIpumepsl 3aUTHBIX TPUCTIOCOOIEHUH Y HACEKOMBIX"
Komneknus  "llpucmocoOuTenpHbIE HW3MEHEHHS B KOHEYHOCTSIX
HaCEeKOMBIX"

Konneknus "PazBuTue HaCEKOMBIX C HEMOJIHBIM IIPEBpalieHuem"
Komnekuus "Pa3BuTre HaCEKOMBIX C ITOJIHBIM MpeBpalieHueM"
Komnnexuus "Pa3sutue nienuns"

Komnekus "Passutue 6a00uxu”

Komaexus "PakoBHHBI MOJIIIFOCKOB"

Koseknus "CemeiictBa 0abouex"

Komnekuus "CemeiicTBa KykoB"

Komnexnus "Cemena u ioanr"

Komneknus "®opma COXpaHHOCTH UCKOMAEMbIX PACTEHUN U )KUBOTHBIX"

HACEKOMBIX"  KOJIMYECTBO

1 mr.

1 mT.




HaumenoBaHue
00opynoBaHusI

KpaTKne NMPUMEPHbIC TEXHUYCCKUE XaPAKTCPUCTUKHU

KoanyecTBo enmHAI 115
001meo0pazoBaTebHbBIX
OpraHu3aluii, He
SIBJISTIOIIHX CS

MAaJTOKOMILVIEKTHBIMH, €]1.

H3M.

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

Habop naneonronornueckux Haxonok "[Ipoucxoxaenue yenoBeka"
KOJIMUECTBO MOAENEl: He MeHee 14

XUMUA

3.1.

JleMoHCTpanOHHOE
obopynoBaHue

CocraB KOMIUIEKTA:!

Cronuk nogbeMHublii HazHauenue: cOopka yueOHBIX yCTaHOBOK,
pa3mep cronemHuipl: He Menee 200%200 mwm,
TUTABHBIN TIOJIHEM C TTOMOIIBIO BUHTA: HATUYUE
ItaTtus JIEMOHCTPALIMOHHBII XUMHUYECKUH:
JEMOHCTpAIHsI PUOOPOB U YCTAHOBOK,

OT10pa, CTEP>KHU, JIANKU, My(PTHI, KOJIbLIA: HAIUYHE,
BO3MOXKHOCTH 3aKPEIUICHHUS YJIEMEHTOB Ha Pa3IMYHON BBICOTE: HATHYKE
AnmapaT g TpPOBEICHUS XMMHUYECKuX peakuuii: Ha3nauenwe:
JEMOHCTpAIHSI XUMUYECKUX PEAKITUi,

MOTJIOTUTEIND MapOB U Ta30B: HATMYHE,

MaTepHaj KoJObl: CTEKIO

HabGop mist anexktponu3a AeMOHCTpalnoHHbIN: HasHaueHue: u3ydeHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJIEH aKKyMYJIsATOpa,

€MKOCTh: HaJIn4He,

DJIEKTPOJIbI: HATNYHE
Komrmiekr  MepHBIX  KOJIO
JEMOHCTPAIIOHHBIC OTIBITHI,
00BeM k0716: ot 100 Myt 10 2000 M1,

KOJIMYeCTBO K0JI10: He MeHee 10 miT.,

MaTepHuas KoJi0: CTEKIIO

Ha6op ¢raxonos (250 — 300 M 11t XpaHEeHHUS PaCTBOPOB PEAKTHBOB).
Haznauenue: xpaHeHHe pacTBOPOB PEaKTUBOB,

KoJIn4ecTBO (prrakoHOB: HE MeHee 10 mT.,

MaTtepuan (pJIakOHOB: CTEKJIO

npoOKa: HaTHIue
[Ipubop s

Ha3zunauenue:

MaJioro obbema: Haznauenwue:

OIIBITOB 1o XUMHHN C SJICKTPUYCCKUM  TOKOM

1 mIT.

1 mrT.




KoanyecTBo enmHAI 115
001meo0pazoBaTebHbBIX

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX

Ne Haumenosanue Kpatkue npuMepHble TEXHUYECKHE XapaKTePUCTHKHI OpraHHM3AMIL, He OpraHu3aNuii, IBJISIOIHNXCS
00opynoBaHusI SIBJISTIOLLMX CSL
MAJTOKOMILTIEKTHBIMH, e]1. MAaJTOKOMILIEKTHBIMH, €]1.
H3M. HU3M.
(;mabopaTopHbIit)
[TpuGop A1 UITFOCTpAIIMU 3aKOHA COXPAHEHHSI MacChl BEIIECTB: COCY/T
JlangonpTa: HaTU4ME,
npoOKa: HaTH4ue,
THUT TIpUOOpa: AEMOHCTPALMOHHBIN
HenurenbHas BopoHka: HazHaueHue: pa3aeneHue AByX )KUAKOCTEH Mo
IJIOTHOCTH,
MaTepHua BOPOHKHU: CTEKIIO
YcraHoBKa Il IEPETOHKY BeliecTB: HazHaueHue: n1eMoHCcTpanus
OYMCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOIUIBHHK JIJISI OXJIAKACHHS, aJNIOHX, TPOOKa: HATMYHE,
JUTMHA YCTAaHOBKH: HE MeHee 550 MM
[Tpubop mist momydeHus ra30B: Ha3HAYCHHE: MTOJIYICHUE Ta30B B MAJIBIX
KOJIMYECTBAX,
COCTaB KOMIUJIEKTA: HE MEHee 6 IPEeIMETOB
banst komOuHUpOBaHHas 1aboparopHast: bans BoasiHas: HATUYHE,
KOJIbIIa CMEHHBIE C OTBEPCTUSMH PA3HOTO IMaMETpa: HaJIuvKe,
TJTUTKA AJICKTPUYCCKAs: HATHIUE
®dapdopoBast cTynka ¢ nectukoM: Haznauenue: i pa3mMenbueHUs
KPYIHBIX (DpaKIfii BEIIECTB ¥ MPUTOTOBJICHHSI TTOPOIIKOBBIX CMECEH
Kowmmiexkt Tepmometpos (0 — 100 C; 0 — 360 C)
CocTaB KOMIIIEKTA:
Ha6op «Kucnoter» (a3oTHas1, cepHasi, coisiHast, opTodocopHast)
Habop «l'mapokcunby (Tmapokcun Oapusi, THUIPOKCHUI  KaJus,
KoMILIeKT xumeckux | TAPOKCHI KabIHs, THAPOKCH HaATpHs)
3.2. Habop «Oxcunbl MeTaiuioBy» (aTFOMUHUS OKCHJT, Oapysi OKCH/I, Keje3a 1 mr. 1 mrT.

pPEaKTHUBOB

(IIT) okcua, KanbIys okcua, Maraust okcua, menu (I1) okcun, muHKa
OKCH]T)

Habop «lllenounbie 1 MIETOYHO3EMENBHBIE METAJUTBD) (JIUTHIA, HATPUH,
KaJTbITHIA )
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OpraHu3aluii, He
SIBJISTIOIIHX CS

MAaJTOKOMILVIEKTHBIMH, €]1.

H3M.

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

Habop «Metamibly (aTrOMUHHMA, )KEJI€30, MarHHUM, MeJlb, IIUHK, OJIOBO)
Habop «lllenounbie 1 MIETOYHO3EMENBHBIE METAJUTBD) (JIUTHIA, HATPUH,
KaJTBITHIA )

Habop «OrneomacHbie BemecTBa» (cepa, docdop (KpacHbIi), OKCHI
hocopa(V))

Habop «I"anorensn» (noj, 6pom)

Habop «l"anmoreHuapy (aqiOMUHUS XJIOPHUI, aMMOHHS XJIOpHUI, Oapus
xyaopun, xeneza (III) xmopua, xanus Hoaua, Kanus XJIOPUA, KaabIus
XJIOpUJI, JUTUS XJopua, marHus xjopun, menu (II) xmopun, Hatpus
Opomu, HaTpUst GTOPUI, HATPUS XIOPH, LIMHKA XIJIOPH]I)

Ha6op "Cynedatel, cynbbuasl, cyabdurs" (amomMuHus cyiabdar,
ammoHus cyibdar, xkeneza (II) cynsdun, xenesa (II) cynbdar, 7-mu
BOIHBIN, Kanus cyibdar, kodansta (I1) cynedar, maruus cynasdar, Mmeau
(IT)) cynbdar 6e3Bomubiii, meau (II) cymbdar 5-Tu BoAHBIN, HaTpuUs
cynbua, HaTpus cynbPuUT, HaTpus Cyiabdar, HATPHUS TUIPOCYIb(DAT,
HUKEJNA CyIbdat

Hab6op "KapGonatel" (ammonust kapOonar, kamusi kapoonar, meau (1)
KapOOHAT OCHOBHOM, HATPUs KapOOHAT, HATPHUS TUAPOKApOOHAT)

Hab6op "®ocharel. Cunukats" (kanust MOHOTHApOoOopTOodochar, HATpHs
CHWJIMKAT 9-TH BOJHBIN, HATpUst opTodocdaT Tpex3aMelleHHbIH, HaTPHUs
nuruapodocdar)

Ha6op "Anerarel. Pomanunel. CoenuHenus sxene3a" (Kauus arerar,
kanus deppo(Il) rexcanmmanma, kamus deppo (III) rekcarmonwa, xamus
pOIaHu, HATPHs alleTaT, CBUHIIA alleTaT)

Hab6op "Coenunenus mapranma" (kaaus nepManraHat, mapranma (IV)
okcun, mapranina (II) cynedar, mapranma xmopum)

Ha6op "Coenunenust xpoma" (aMMOHHUS JUXpOMAT, KaJIUsl TUXpOMAT,
kanus xpomar, xpoma (III) xnopun 6-tu BoaHBIN)

HaGop "HwutpaTtel" (amroMuHHs HUTpAT, aMMOHHS HUTpAT, Kaaus
HUTpaT, Kanplwsi Hutpar, meau (II) Hutpar, HaTpus HUTpar, cepedpa
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001meo0pazoBaTebHbBIX

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX

HaumeHnoBanue opraHmu3amnuii, He .
Ne KpaTKne NMPUMEPHbIC TEXHUYCCKUE XaPAKTCPUCTUKHU OPraHu3aAlNNH, ABJIAIOIIAXCH
00opynoBaHusI SIBJISTIOIIHX CS
MAaJTOKOMILIEKTHBIMH, €]1.
MAaJTOKOMILVIEKTHBIMH, €]1.
H3M.
H3M.
HUTpAT)
Habop  "Wumukatopwel"  (JaKMOWI,  METWUJIOBBIM  OpaHKEBBIH,
denondranenn)
Ha6op "Kucnopoaconmepxamue oOpraHHYeckue BemiecTBa' (ameToH,
TIIALEPUH,  JUITWIOBBIA  3Qup, COUPT  H-OYTUIIOBBIH, CHHPT
W30aMHUJIOBBIM, CHUPT HW300YyTWIIOBBIA, CHOUPT OSTHIOBBIH, (eHOI,
(dbopmanuH, STUICHIIUKOIb, YKCYCHO-3TUIIOBBINA 3(Hp)
HaGop "VYrmeBomopoaw"  (OeH3uH, TekcaH, HePTh, TOJYOI,
IIUKJIOTE€CKaH)
Ha6op "Kucnorel opranmdeckue" (KHCIOTa aMHHOYKCYCHas, KHCIIOTa
OcH30ifHass, KHCJIOTa MAacJsHas, KHCIOTa MypaBbHHAs, KHCIOTa
OJIEMHOBAsI, KUCJIOTa MaJbMUTHHOBAs, KHCIOTa CT€apHMHOBAs, KUCIOTa
YKCYCHasi, KHCJIOTa IIaBejieBas)
HaGop "YrneBompl. AMuHBI" (aHWJIWH, aHWJIMH CEPHOKHCIBIA , JI-
TIF0K03a, METUIIAMUH THAPOXIIOPHU] , CaXxapo3a)
Haznauenue: 1eMOHCTpallMOHHOE,
BUJ YIIAKOBKH: KOPOOKa,
OIMCaHUE: HATUYUE
CocraB KOMILIEKTA:
Komniaexuus "Bomgokaa"
Komnekmus "KameHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTku”
. | Komnexknus "MeTtaminsl U ciiaBel"
KoMmmnext  komnekiuii " "
3.3. Komnexkuus "Munepansl u ropHblie nopoast” (49 BuaoB) 1 mmr. 1 mrT.

H3 CIIMCKa

Konneknus "Munepaibabie ynoopenus"
Komnekmus "Hed1s u mpoaykTsl ee nepepadoTku”
Komnexus "ITmactmaccer”

Komneknus "Tommuso"

Komneknusa "Yyryn u crans"

Komneknus "Kayuyk"

Komneknus "lllkana TBeproctu”
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Ne Haumenosanue Kpatkue npuMepHble TEXHUYECKHE XapaKTePUCTHKHI OpraHHM3AMIL, He OpraHU3aNNii, ABISIOIIHXCH
00opynoBaHusI SIBJISTIOIIHX CS
MAJTOKOMILTIEKTHBIMH, e]1. MAaJTOKOMILIEKTHBIMH, €]1.
H3M. HU3M.

HaGopel 1 MomenupoBaHUsT CTPOCHHUS OPTaHUYECKUX BEIICCTB
(yueHunueckue) He MeHee 4 IIT.

4, OU3UKA
CocTaB KOMILJIEKTA:
IITaTtus JIEMOHCTPALIMOHHBII: Haznauenue: MPOBEAECHUE
JIEMOHCTPAIIMOHHBIX OMBITOB, OCHOBAaHME, CTEP)KEHb, JIAMKH, KOJIbIIA,
My(ThI: HanMune
CTOJIMK NONBEMHBII:
Tun cTonuka: yueOHbIH/1a00paTOpHBIH,
0TI0pa, CTEP)KEHb BUHTOBOW, BUHT PETYJUPOBOYHBIN: HAIMYUE,
(GYHKIUS TTOJheMa U OIYCKAHUS CTOJMKA: HATHINE
M cTOYHHK TTOCTOSTHHOTO M TIEPEMEHHOT0 HanpsbKkeHus: Haznauenue: mist
MUTAHUS PEryJUPYEeMbIM TEPEMEHHBIM U  TOCTOSHHBIM  TOKOM
AJIEKTPUUCCKUX CXEM,
gacrora, I'm: 50,

O6opynoBanue Uit | moTpebisieMast MOITHOCTh, BA: 10
4.1. | neMOHCTpallMOHHBIX MaHoMeTp KUIKOCTHOM JeMOHCTpauMOHHBbIM: Hasnauenwe: s 1 mr. 1 .
ONBITOB n3Mmepenns napieHus g0 300 MM BOASIHOTO C€TO0a BBINIE W HUXKE

aTMOC(epHOTO AaBICHHUS,

crexsssHHas U-o0pa3Has TpyOKa Ha TOJICTaBKe: HATMIHE

Kamepron Ha pe3oHaHcHOM smuke: HazHaueHuwe: A I1eMOHCTpayuu
3BYKOBBIX KOJ€OaHHH U BOJIH,

JIBa KaMEPTOHA Ha PE30OHUPYIOLIUX SLIUKAX: HAJIUYNE,

PE3UHOBBIM MOJIOTOUEK: HAJIMYHE

Hacoc BakyymHblii ¢ 2nexrponpuBonoM: HasHauenue: cosnaHue
pa3pspKeHMs UM N30BITOYHOTO 1aBIEHUS B 3aMKHYTHIX 00beMax,
OMBITHL: KUIIEHNUE KUIKOCTU TP NOHWKEHHOM JIaBIICHUH, BHELIHEE U
BHYTPEHHEE JIaBJICHUE U Jp.

Tapenka BakyymHas: HazHaueHue: 1eMOHCTpalKs ONBITOB B 3AMKHYTOM
00BbEME C pa3peKEHHBIM BO3TYXOM,
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KoJsinuecTBo exuHuL 1J1st
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OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIa, pPEe3HMHOBas
MPOKIIAIKA, STIEKTPHUECKUN 3BOHOK: HATMYUE

Benepko Apxumena: Haznauenue: neMOHCTpanus JEHCTBUS KUIAKOCTU
Ha TIOTPYKCHHOE B HEE TEJIO M M3MEPEHHE BEIMYMHBI BHITAIKUBAIOLICH
CUJIBI,

BEJICPKO, TENO IWIMHIPHYECKON (OpMBI, MPYKUHHBIA JUHAMOMETD:
HaJIU4yue

OrnuBo Bo3aymHoe: Ha3zHaueHue: JEMOHCTpalMs BOCILUIAMEHEHHS
roproyeil cMecu npu ee OBICTPOM CHKaTUH,

TOJICTOCTCHHBIM IWIMHIpP, TOPIICHh HA METAUIMYECKOM IITOKE C
PYKOSITKOM, OJICTaBKa JUISl LIUJIMHAPA: HAJTNYHE

[Ipubop nns AeMOHCTpanuu JaBICHHWS B KHUIKOCTH: HaszHaueHwue:
JNEMOHCTpALMs U3MEHEHHSI TaBJICHUS C MIyOHMHON MOTpyKEeHHUS,

MaTYMK JABJICHUS, KPOHINTEHH JUIsi KPEIUIEHWsS Ha CTEHKE COocyaa:
HaJIU4yue

[Ipubop st nemMoHCTpanuu arMoc(epHoro naBieHus: (Maraedyprckue
nonymapusi):  Ha3naueHue: aeMoOHCTpanus CHIBI  aTMOC(HEPHOTO
TaBJICHUS,

JIBA Pa3bEMHBIX METATHYECKUX MOJIYIIapHs C MPOYHBIMU PYYKaMHU U
XOpoIIo NPUILTH(GOBAHHBIMU KPasiMU, HUTIIIETh C KPAHOM: HATTUYHE,
CO3/1aBaéMO€ BHYTPH IIaPOB BAKYYMMETPUUYECKOE JIaBJICHHE: HE MEHEe
0,05 Mlla,

MaKCHMaJIbHOE pa3phiBaroniee ycuinue: e meHee 90 H

HaGop Tenm paBHOro oObema: HasHauenue: isi ompeneneHus u
CpPaBHEHMSI TEIJIOEMKOCTH U IUIOTHOCTH  Pa3jM4YHbIX  TBEPABIX
MaTepuaioB,

HWIMHJIPBI U3 Pa3IMYHBIX MaTepHaJIOB: HE MEHee 3 MIT.,

KPIOYKH JJIS TTO/IBEITUBAHUS IIVUIMHPOB: HATHIUE

HaGop Tenm paBHO#l wmaccel: Hasnauenwe: nsi  omnpeneneHuss |
CPaBHEHHIO TUNIOTHOCTH PA3IUYHBIX MAaTEPHAJIOB,
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MAaJTOKOMILVIEKTHBIMH, €]1.

H3M.
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OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

IWIMHAPBI U3 PA3IMYHBIX MaTepHUajoOB: HE MEHee 3 IIT.,

KPIOYKH IS [TO/IBEILIMBAHUS IWJIMHIPOB: HAJINYHUE

Cocyabl coobmaronuecs: Ha3zHaueHue: neMOHCTpaunus OJMHAKOBOI'O
YPOBHS OJIHOPOJHON JKUAKOCTH B COOOMIAIONIMXCS MEXIy COoO00i
cocynax pa3Hou popMel,

cooOmraronmecs CTeKISIHHbIE TPYOKH pa3Hoi (popMbl: HE MeHee 3 mIT.,
IIOJICTaBKA: HATUYHUE

TpyOka HeioTona: HasHauenue: qeMoHCTpanus 0JHOBPEMEHHOCTH
naJIeHUs pa3IMyHbIX TNl B Pa3peKEHHOM BO3/yXe,

(YHKLHS TOJKITIOUEHHS K BAKYYMHOMY Hacocy: HaJlu4ue,

JITMHa TpyOKu: He MeHee 80 cM.,

pE3UHOBbIE TPOOKH, HUMIIEIb: HATHYHE,

KOJINYECTBO TeJI B TpyOKe: HE MeHee 3 IIT.

[Tap ITackans: HasznaueHue: neMOHCTpanus mnepetadyd IpoU3BOAUMOIO
Ha JKUJKOCTb JaBJICHUS B 3aMKHYTOM COCYJE, JEMOHCTpAIHs MOoAbeMa
XKHUJIKOCTH MOJI ICUCTBHEM aTMOC(EpPHOTO AaBICHHUS,

METAJUINYECKUHA LMUIMHIP C OIpaBaMH, HNOPIIEHb CO IUTOKOM, IOJIBIN
METAJTIMYECKU 1Iap ¢ OTBEPCTUSMU: HAINYHE,

JUTMHA [WIMHAPA: HE MeHee 22 cMm,

JUaMETp I1apa: HE MEHee 8 cM

Hap ¢ xonbrioM: HazHaueHue: qeMoHCTpanys paciMpeHust TBEPIOTo
TeNa IIPU HarpeBaHUH,

IITaTHB, METAJUIMYECKOE KOJIBIO ¢ My (TOH, IIap ¢ LIEMOYKOM: Halu4Ke,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETp I1apa: HE MEHee 25 MM

Hunuuapel cBUHIOBBIE cO cTpyroM: Ha3Hauenue: nemMoHcTpanus
B3aMMHOTO IPUTSKEHUS MEKAY aTOMaMU TBEP/BIX Tell,

KOJIMYECTBO OJAMHAKOBBIX LIUJIMHAPOB: HE MEHee 2 IIT.,

MaTepHall LUINHIPOB: CTalb U CBUHEIL,

KPIOYKH JUIs OJBEIIMBAHUS: HAJIMUHE,
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OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

CTpYT, HAIPABIISIOMIAs TPyOKa: HATUYHE

[Ipubop Jlenma: Ha3nauenuwe: s WCCIEIOBAaHUS 3aBUCHMOCTH
HalpaBj€HUsT HWHIYKIMOHHOTO TOKa OT XapakTepa HW3MEHEHUs
MarHMTHOT'O TIOTOKa,

CTOMKa C KOPOMBICIIOM: HAJIUYUE,

KOJIMYECTBO aJTIOMUHUEBBIX KOJICIl: HE MeHee 2 IIT.,

pope3b B OJTHOM U3 KOJIEI: HaTu4Ke

Maruut TyrooOpa3HbIi JEMOHCTPALIMOHHBII: Ha3znauenue:
JIEMOHCTpALIMS CBOMCTB MOCTOSIHHBIX MAarHUTOB,

TUIl MarHWTa: HaMarHWYeHHbIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE MOJIFOCOB MAarHUTA: HATMYUE

Marautr  MOJIOCOBOM  JEMOHCTpalMOHHBIA  (mapa): Ha3nauenwe:
JEMOHCTpAIMs CBOMCTB MOCTOSTHHBIX MarHuTOB,

TUI MarHUTa: HAMarHUYEHHBIH OpYCOK IPSIMOIMHEHHOHN (opMBI,
KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

0003HaYCHHE MTOJIFOCOB MATHUTA: HATUYHE

Crtpenku MarHuTHble Ha InTaTtuBax: Ha3HaueHue: JeMOHCTpalus
B3aUMOJICMCTBUSL TOJIIOCOB ~MAarHWTOB, OpUEHTAllMd MarHuTa B
MarHMTHOM TOJIE,

HaMarHu4eHHas CTpeJika: HaJlIu4uue,

KOJIMYECTBO 1IBETOB MarHuTa: He MeHee 2,

MOJ/ICTaBKa: HATMYUE

Habop nemoHcTpanuoHHbIN "DaekTpocTaTKa" (3IEKTPOCKOMHBI (2 1IT.),
cynrtaH (2 mT.), majo4YKka CTEKJISHHAs, Majodyka S00HHUTOBAs, ITATUBbI
U30JUpyomue (2 mrT.)

Mamumna  snekTpodopHas  WIM  BBICOKOBOJBTHBIA  HCTOYHHK:
Ha3znauenue: s MOJMydYeHHUs] HIEKTPUYECKOTO 3apsiia BBICOKOTO
MOTEHLIMaNa U MOJy4eHUsI HCKPOBOTO pas3psia,

JMCKH Ha CTOMKAaX: HaJIMJue,
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MAJTOKOMILTIEKTHBIMH, e]1. MAaJTOKOMILIEKTHBIMH, €]1.
H3M. H3M.

KOJIMYECTBO JICHIEHCKUX OAaHOK: HE MEHee 2,
MOJ/ICTaBKa: HAJTMUNeE
Kommext npoBonos: lyinHa: He menee S00 mm - 4 at , 250 Mm - 4 mit.,
100 MM - 8 mIT., HA3HAYEHUE: JUIsl MOJKIIIOUEHUS JIEMOHCTPAIMOHHBIX
npuOOpoB ® 000pyNOBaHUS K HCTOYHUKY TOKa, I COOpPKH
AIIEKTPUYECKUX IIeTIel, BKIIIoYas 3JeMeHThI U3 padboTh! "[locTossHHBII
ANEKTPUUECKUN TOK"
[lITaTuB 1a0OPATOPHBIN C AEPKATEIIMU
BECHI 3JIEKTPOHHBIE
MEH3YpKa, npenen usmepenus 250 mi
nuHamometp 1H
nuHamometp SH
UUJUHAP CTaIbHOM, 25 cm3
HWIMHAP aJTIOMUHUEBBIN 25 cM3
UUJTUHAP aTIOMUHUEBBIN 34 cm3
MUAJTUHIP TIIACTUKOBBINA 56 cM3 (117151 U3MEPEHHsI CHITBI ApXHUMeia)

O06opynoBanue nns | npyskuHa 40 H/m

1abopaTopHbIX paboT u | mpyskuHa 10 H/m

4.2. | ydeHH4YeCKHX ONBITOB | Tpy3sl 10 100 T (6 1mT.) 8 . 4 mr.

(Ha 0a3e KOMILIEKTOB
st OI'D)

rpy3 HaOOPHBINA yCTaHABIUBAET Maccy ¢ marom 10 T

MepHas JICHTa, JTUHENWKa, TPAHCIIOPTHUP

OpYCOK C KpIOUKOM M HUTHIO

HanpasIstomas JuHoi He MeHee 500 MM. JIomKHBI OBITH 00eCIIeYeHBI
pasHbie KOd(PUITMEHTHI TpEeHUs OpycKa MO HaMPaBIISIOIICH
CEKYHJIOMED 3JIEKTPOHHBIN C JaTYNKOM

HaIIPaBJIAIOLIAs CO IIKAIOU

OpyCOK JIepeBsIHHBIN C MyCKOBBIM MarHUTOM

HUTSHOW MasTHUK C TPY30M C IIyCKOBBIM MarHUTOM U C BO3MOXHOCTbBIO
WU3MEHEHUS JUIMHBI HUTU

ppryar
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001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

OJIOK ITOJIBUKHBII

OJIOK HEITOIBUKHBIN

KaJIOPUMETP

TEPMOMETDP

UCTOYHUK TUTAHHS TMOCTOSHHOTO TOKA (BBIMPSIMHUTENHh C BBIXOJHBIM
HampspbkeHueM 36-42 B wnm  Oatapeiinplii OJOK ¢ BO3MOYKHOCTHIO
PETYIHPOBKU BBIXOAHOTO HATPSKEHUS

BOJIBTMETP BYyXmpenenbHbiii (3 B, 6B)

amriepmetp aByxmnpenenbubiii (0,6A, 3A)

pesucrop 4,7 Om

pesuctop 5,7 Om

nammouka (4,8 B, 0,5 A)

nepeMeHHbI pesuctop (peocrtar) 1o 10 Om
COEMHUTEINIbHBIE MPOoBOA, 20 IIT.

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB P1S

cobuparonias 1MH3a, pokycHoe paccrossHue 100 MM
cobuparotas 1uH3a, POoKyCcHOe paccTosHre SOMM
pacceunBaronias JMH3a, (POKYCHOE PACCTOSHUE -75MM
JKpaH

ONTHYECKAsT CKAMBbSI

cnang «Moaenb mpeameTa»

OCBETHUTEIh

MOJYLWJIMHAP C TUIAHIIETOM C KPYTOBBIM TPaHCIOPTHPOM
[Tpubop 11 M3ydeHus ra30BbIX 3aKOHOB

Kanunnsiper

Hudpakmuonnas pemietka 600 mTpuxoB/MM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkaio

JlazepHas ykazka
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OpraHu3aluii, He
SIBJISTIOIIHX CS

MAaJTOKOMILVIEKTHBIMH, €]1.

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.

H3M. H3M.
[Tonsiponn B pamke
Illenu FOura
Karymika MoToK
bnok nuonos
biiok koHIeHCaTOpOB
Komnac
Marnut
ONEKTPOMarHuT
Onuiky xene3Hble B OaHKe
TexHoJsiornueckasi HANPaBJIEHHOCTD
PoOoroTexHuueckuii HaOop mpeaHa3HaueH Uil H3Y4YEHUS OCHOB
pPOOOTOTEXHMKH, JeTalieil, y3JI0B M MEXaHM3MOB, HEOOXOAUMBIX IS
COo3/1aHUs pOOOTOTEXHUUYECKHX YCTPOICTB.
HabGop mnpexncraBnser co00il KOMIIEKT CTPYKTYPHBIX 3JEMEHTOB,
COEMHUTENIBHBIX 3JIEMEHTOB U AJIEKTPOTEXHHUUECKUX KOMIIOHEHTOB.
HaGop mo3Bomsier cobuparb (M NpOrpaMMUpOBaTh CcoOHMpaeMble
MOJIEIIN), U3 IIEMEHTOB, BXOAAIINX B €r0 COCTAB, MOJEIIN MEXATPOHHBIX
06 . U poOOTOTEXHHUYECKUX  YCTPOWCTB C  aBTOMATU3MPOBAHHBIM
pa3oBaTENbHBIN .
KOBGIPYKTOP jurs | YOPABICHHEM, B TOM YHCIIE Ha KOJIECHOM XOJIy, & Taloke KOHCTPYKLMI,
1| upaxmuks  6noumoro | CCHOBAHHBIX Ha HCTIONB30BAHUH Mepead (B TOM ymCIie YEpBAYHBIX U | wr. | wr.
p

IpPOrpaMMHUPOBAaHUSA  C
KOMIUIEKTOM JaTYNKOB

3y04aThIX), a TAK)KE PHIYAroB.
CBETOIMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTpOJLIEpe

KonudecTBo mopToB BBOJa/BRIBOIa HA KOHTPOJLIEPE HE MeHee 6
KonnyecTBO KHONOK HE MeHee 4

OO011€e€e KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

1) mporpamMMupyembIii OJI0K yIpaBlIeHUsI, KOTOPBIA MOXET paboTaTh
ABTOHOMHO U B IIOTOKOBOM PEXHME;

2) cepBOMOTOPHI

3) IaTYMK CHITBI

Oellofi  IOACBETKOM Ha
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001meo0pazoBaTebHbBIX
OpraHu3aluii, He
SIBJISTIOIIHX CS

MAaJTOKOMILVIEKTHBIMH, €]1.

H3M.

KoJsinuecTBo exuHuL 1J1st
001meo0dpa3oBaTebHbIX
OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

4) naTyuK paccTOSIHUS

5) maT4uK 1BeTa

6) akkymynsaTopHas OaTapest

7) IInacTUKOBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKJII0OYasi eppopupoOBaHHbIE
DJIEMEHTHI: OaiKu, KyOMKHU, OCH U Bajbl, COCTUHUTEIBHBIC JIEMEHTHI K
OCsIM, IIECTEPHH, IpelHa3HAuYeHHbIE MJI1 CO3/JaHUsA YEpPBAYHBIX H
3y04aThIX mepeaad, COeIUHUTENbHBIE H KPETICKHBIE SJICMEHTHI;

7) [Tporpammuoe obecrieueHue, HCIIOIb3yEMOE TUTS
IPOrpaMMHUPOBAHUS  COOMpaeMbIX POOOTOTEXHHUYECKUX MOJENed |
YCTPOMCTB, OCTYIHO Ui CKauyuBaHus u3 cetu HTepHer

OO0pazoBarenbHBIH
Habop MO MEXaHHKE,
MEXaTPOHUKE "
pOOOTOTEXHHKE

Kommuiekt a5 u3y4eHus OCHOB 3JIEKTPOHUKU U pOOOTOTEXHUKH

HaGop momken ObITh IpeIHA3HAYEH JJIS MPOBEACHUS YICOHBIX 3aHATHIA
10 B.HGKTpOHI/IKe U CXEMOTCXHHUKE C LICJIbIO I/I3y‘-I€HI/ISI HaH6onee
pacrpoCTpaHEHHOW 3JIEMEHTHOM 0a3bl, MPUMEHSIEMOMN N1 WHXXEHEPHO-
TEXHUYECKOTO TBOPUYECTBA YYALIUXCS U Pa3pabOTKH y4eOHBIX MOeTei
po6oroB. Habop momKeH MO3BOMATH ydYalTUMCs Ha MPAKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOT'NHU HpOGKTHpOBaHI/IH pOGOTOTGXHI/I‘ICCKHX
KOMILJIEKCOB Ha MIpUMeEpe yU4eOHBIX MojieNiell poOOTOB, a TaK)Ke N3YUUTh
OCHOBHBIC TCEXHHUYCCKHC peIJ_IGHI/ISI B 06J'IaCTI/I KI/I6€pH€TI/I‘-I€CKI/IX nu
BCTPAaUBAEMBIX CHCTEM.

B cocraB KkoMIUIeKTa JODKEH BXOJUTH HAa0Op KOHCTPYKTHBHBIX
3JIEMEHTOB JJIs1 COOPKM MakeTa MaHUMYJSIIIMOHHOTO po00Ta, KOMILIEKT
METAIMYECKUX KOHCTPYKTHBHBIX 3JEMEHTOB Ui COOpPKH MakeTa
MOOMIJIBHOTO poOOTa U T.II.

B cocraB xoMIulekTa BXOJUT HAOOp AJIEKTPOHHBIX KOMIIOHEHTOB JUIS
U3y4YCHUSI OCHOB 3JIEKTPOHMKH M CXEMOTEXHHKH, a TaKKe KOMIUIEKT
NPUBOJOB W  JAaTYMKOB  PA3IMYHOrO THUHA I Pa3paboTKH
POOOTOTEXHHYECKUX KOMITJIEKCOB.

B coctaB xoMIuIekTa JOKHO BXOIUTH: MOTOPHI C SHKOIEPOM - HE

1 mIT.

1 mrT.




HaumenoBaHue
00opynoBaHusI

KpaTKne NMPUMEPHbIC TEXHUYCCKUE XaPAKTCPUCTUKHU

KoanyecTBo enmHAI 115
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OpraHU3aNNii, ABISIOIIHXCH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

MEHee 21T, CEPBOMPUBOJ OOJIBIION - HE MeHee 41T, CEpBONPHUBOJ
Mallblii - He MeHee 2mT, MH(paKpacHbId JaT4YMK - HE MEHee 3IIT,
yJIbTPa3BYKOBOM JaTUMK - HE MEHee 3WIT, JaT4YUK TeMmIepaTyphl - He
MeHee lImT, OAaTYMK OCBEMICHHOCTH - HE MeHee lmT, Habop
3JIEKTPOHHBIX KOMIIOHEHTOB (PE3HCTOPHI, KOHIEHCATOPHI, CBETOAMOIbI
pa3IMYHOrO HOMHHANA), KOMIUIEKT TPOBOJOB sl OecrmaeyHoro
OPOTOTUIIMPOBAHUS,  IJlaTa  OEClaeyHOro  MPOTOTUIIHPOBAHUS,
AKKyMYJISITOP U 3apsJHOE YCTPONCTBO, .

B cocTtaB kOMIUIEKTa TOJKEH BXOJUTh IPOrPaMMUPYEMBIM KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE nnm aHamoru4Heix cBOOOAHO
pacnpocTpaHsIeMbIX cpemax  pa3paboTKH. [Iporpammupyemsblit
KOHTPOJUIEP JOJDKEH 00JagaTh MOpTaMH JUIsl MOAKIIOUCHHS HU(POBBIX
W aHAIOTrOBBIX ycTporct, mHTepdericamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth i WiFi.

B cocraB KOMIUIEKTa JNOMKEH BXOAWTH MOIYJIb TEXHUYECKOTO 3pEHUS,
NPECTaBISIOMUN cO00M BRIYMCIUTEIBLHOE YCTPOUCTBO CO BCTPOSCHHBIM
MHUKpPOIIPOLIECCOPOM (KOJI-BO s1ep - HE MeHee 41T, yacToTa sAapa He
menee 1.2 I'Tu, oobem O3Y - He menee 512M6, 0O0beM BCTpOEHHON
naMaTu - He MeHee 81°0), MHTErpupPOBaHHONW KaMepoil (MaKCHMajIbHOE
paspelieHre BUAEONOTOKA, mepenaBaeMoro no uHrepdeiicy USB - He
MeHee 2592x1944 en.) w onrtuyeckod cuctemo. Momayib
TEXHUYECKOTO 3pEHHsI JIOJDKeH 00JIafaTh COBMECTUMOCTBIO €
Pa3sIUYHBIMU  NPOTPAMMHUPYEMBIMH  KOHTPOJUIEPAMH € ITOMOULIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moayns TeXHHYECKOTO
3peHHs JIOJDKEH HMETb BCTPOEHHOE IpOrpaMMHOE oOOecleyeHHe Ha
OCHOBE OINEPAIMOHHONW CHUCTeMbI Linux, MO3BOJISIONIEE OCYIIECTBISAThH
HACTPOMKY CHCTEMbl MAIIMHHOIO OOy4YeHHs MapaMeTpoB HEHPOHHBIX
ceTelt 111 OOHapyKeHUsI O0BEKTOB, ONPECIICHHS UX MapaMeTPOB U
JabHEUIEeH HIeHTUPUKALINH.
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Ne Haumenosanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHHM3AMIL, He OpraHu3aNuii, IBJISIOIHNXCS
00opynoBaHusI SIBJISTIOLLMX CSL
MAJTOKOMILTIEKTHBIMH, e]1. MAaJTOKOMILIEKTHBIMH, €]1.
H3M. H3M.
KommiekT pomkeH oOecrneuynBaTh BO3MOXKHOCTb HM3yU€HHUS OCHOB
pa3paboTKU MPOrPaMMHBIX W aNMapaTHBIX KOMIUIEKCOB WHKEHEPHBIX
cucreM, pemeHuid B cdepe "MHTepHET Bemel", a Takxke penieHUN B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO
o0ydeHusl.
KomnbroTepHoe o0opyioBanue
dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KjIaBuaTypa: HaJlu4Ke;
Pycckas packnanka KiaBUaTyphl: HAIMYUE;
Jwnaronanp skpaHa: He MeHee 15,6 THoMOB;
Pa3zpemienne skpana: He meree 1920x1080 nukceneit;
KonnuecTBo siaep npoueccopa: He MmeHee 4;
KonnuecTBo moTOKOB: HEe MeHee §;
bazoBas TakToBas yacrora nponeccopa: He meHee 1 I'T;
MakcumanbHasi TAKTOBas 4acToTa npoueccopa: He meree 2,5 I'T';
Kam-namsate nporeccopa: He MeHee 6 MOaiit;
O0BeM yCTaHOBIIEHHOW ONIEpaTUBHON mamsTh: He MeHee § [ 0ailT;
1 HoyT6yk O0BemM noaIep)KUBAEMOM OTIEPATUBHON MaMSTH (TSI BO3MOKHOCTH 3 1t 2 wr.

pacmpenus): He MmeHee 24 ['6aiir;

O0nem Hakonurenas SSD: ne menee 240 I'0aiit;

Bpemst aBToHOMHO# paboTHI OT 6aTapeun: He MeHee 6 4acoB;

Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYJISITOpOM: He Oonee 1,8 kr;
Buemnuit uatepdeiic USB cranpapra He Hike 3.0: He MeHee Tpex
CBOOOIHEIX;

Buemnuii uarepdeiic LAN (rcnosib30BaHUE TEPEXOIHUKOB HE
MPETYCMOTPEHO): HAJTUUHE;

Hanuune monyneit u uHTepdeiicoB (MCNOIb30BAHNE IEPEXOTHUKOB HE
npeaycMmoTpero): VGA, HDMI;

BecnipoBoanas cBa3p Wi-Fi: nanuune ¢ mognepxkkoii crannapra IEEE
802.11n unu coBpeMeHHEE;
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CKaHep, KOIHUp)

TexHoorus rne4yaTw: Ja3cpHas

MakcumanibHO€e pazpenienue nevyatu: He meHee 1200x1200 touek;

Wntepdeiice: Wi-Fi, Ethernet (RJ-45), USB.

HaunmeHoBaHue opraHmu3amnuii, He .
Ne KpaTKne NMPUMEPHbIC TEXHUYCCKUE XaPAKTCPUCTUKHU OPraHu3aAlNNH, ABJIAIOIIAXCH
00opynoBaHusI SIBJISTIOIIHX CS
MAaJTOKOMILIEKTHBIMH, €]1.
MAaJTOKOMILVIEKTHBIMH, €]1.
H3M.
H3M.
Web-kamepa: Hannuue;
Manunynarop "Mbllib": HAIUYKE;
[TpenycranoBiaeHHas ONepalliOHHAas cUcTeMa ¢ rpapuuecKum
N0JIb30BATENbCKUM HHTEpdeiicom, obecrieunBaroias padoTy
pacrpoCcTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECUCTEMHBIX
IIPUIOKEHUN: HAJTUYHE.
Tun ycrpoiictBa: MOV (byHKIMH nedyaTv, KOMUPOBAHUS,
CKaHUPOBAHHUA);
®opmart Oymaru: He MeHee A4;
MoV (mpunTep, p y . ’
2 1[BETHOCTBH: YepHO-OCIIBI; 1 . 1 .




MNPOPUJIbHBIN KOMILUIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoanuecTBo CANHUI TJIs1

NpoPHUILHOrO KoanvecTBo equuun A
KOMILIEKTAa NpopUILHOr0
Ne Haumenopanne KpaTkue npuMepHble TeXHUYECKHE XapaAKTEePUCTHKH (06meoGpasosarennurre KomiLerra
00opyaoBaHus OpraHH3alNu, He (MaJI0OKOMILIEKTHbIE
SIBJIAIOLIM ECS o01eodpa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpPraHu3anuu), e. u3M.
€. U3M.
BA3OBAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHOHAYyYHAasl HANIPABJEHHOCTh
OOecnieunBaeT BHINOIHEHUE TAOOPATOPHBIX PadOT Ha ypoKax Mo OHMOJIOrUU B
OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIbHOCTH YUAIIUXCA.
Kommekranus: becipoBoiHON MyIbTHAATYHK O OHOJIOTHH C 6-10
BCTPOCHHBIMU JIATYNKAMH:
JlaTunk BraxxHOCTH ¢ quanazonoM usmepenus 0...100%
JlaTuyuK OCBEHIEHHOCTH C IMAaNa30HOM M3MEpeHUs He yxe yem oT 0 10
180000 nx
Hatuuk pH ¢ nnanazonom uamepenus He yxe yeM ot 0 1o 14 pH
JlaTuuk Temneparypsl ¢ Juana3oHOM U3MEpPEHUS He yke 4eM oT -20 10
+140C
JlaT4MK 3JIEKTPONPOBOJAUMOCTH C AMANa30HAMU U3MEPEHUsI He yxe ueM OT ()
[{udposas nabopaTopus
1o 200 mxCwm; ot 0 mo 2000 MxCwm; ot 0 7o 20000 MxCwm
1. o 6uosoruu ’ . 3 mT. 2 mmiT.
(yacHmIeCKaf) JlaTuuk TeEMIIepaTyphl OKPYKAOLIEN CPEABI C IMANla30HOM U3MEPEHUS HE

yxe yeM oT -20 no +40

Akceccyapbl:

Kabens USB coennHuTEIbHBIN

3apsimHOE yCeTpoiicTBO ¢ kKabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO 10 3KCIUTyaTanuu nudpoBoi 1adbopaTopuun
[udposas Buneokamepa ¢ METAIIMYECKUM IITATUBOM, Pa3pelIeHHE He
menee 0,3 Mnukc

[IporpammHuoe obecrieueHne

Metoanueckue pekoMeHaanuu He Mmeree 30 pabot

YnakoBka




KoamuecTBO eIMHUI /151

npoGUILHOTO KoanyecTBO eIMHUI /151
KOMILIEKTA npoguiabHoro
Ne Haumenosanue KpaTKne NPUMEPHBIC TEXHUYCCKHE XaPAKTCPUCTUKHA (oﬁmeoﬁpasonaTeﬂLHMe KOMILTEKTa
060pyz[013aﬂml OpraHu3anuu, He (MaJ'lOKOMl'IJ'leKTHLIe
ABJAIOIINECHA oﬁmeoﬁpasoBaTenLHMe
MaJ'lOKOMl'IJ'leKTHLIM), opraﬂmaunn), €. U3M.
€. U3M.

Hanuuue pycckos3pMHOTO caiiTa NOAEPKKH, HATUYHE BUACOPOJINKOB.

ObecnieurBaeT BHITIOJHEHHUE JTJA0OPATOPHBIX padOT MO XMMHUHU Ha YPOKax B

OCHOBHOM IIKOJIE€ U MPOEKTHO-UCCIEA0BATEIbCKON I€ATEIbHOCTH YUaIUXCSl.

Komruiekranus:

becnipoBogHOM MyIbTUAATYHUK IO XUMHUH C 4-MSI BCTPOCHHBIMU TATYMKAMM:

Hatuuk pH ¢ nnanazonom uamepenus He yxe yeM ot 0 1o 14 pH

JlaT4uK BBICOKOHM TeMIepaTypsl (TEpMONapHBI) ¢ AMANIa30HOM H3MEPEHHS

He yxe yeM oT -100 go +900C

JlaT4MK 3JIEKTPONPOBOJAUMOCTH C AMANa30HaMU U3MEpPEHUsI He yxe ueM OT ()

1o 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKkCMm

JlaTuuk TemrepaTyphbl IJIATUHOBBIN C AMANa30HOM U3MEPEHUS HE yKe YeM

ot -30 no +120C

[{udposas nabopaTopus
OTtnenbHbIE JATYUKH: 3 mIT. 2 IIT.

M0 XUMHH (YICHHYECKas)

JlaTark onTHYeCKOM INIOTHOCTH 525 HM
Akceccyapbl:

Ka6ens USB coennHuTEIbHBIN

3apsimHOE yCeTpoiicTBO ¢ kKabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJICTBO 10 3KCIUTyaTanuu nudpoBoi 1adbopaTopuun
Ha6op nabopaTopHoii ocHaCTKH

[Tporpammuoe obecnieueHue

Meroandeckue pekomeHaanuu He meHee 40 paboT
Hanuune pycckOsA3bIMHOIO caiTa NOAAECPKKU
Hanuuue BUI€OpOIUKOB.




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

Hudposas nadboparopust
o GpusnKe
(yueHmnueckas)

ObecrieunBaeT BBHIMOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Komruiekramnus:

BecripoBoHOM MyJIBTUIATUMK 110 GU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[udposoit gaTynk TeMIepaTypsl ¢ JUANa30HOM U3MEPEHHS HE y)Ke YeM OT -
20 mo 120C

[udpoBoit gaTynuk aOCOIIOTHOTO JABJICHUS C AUANa30HOM U3MEPEHUS He
yxe ueM ot 0 10 500 kIla

JlaT4uK MarHMTHOTO MOJIA C TUANa30HOM M3MEPEHUS HE yxe 4eM oT -80 10
80 MmTn

JlaTyuk HanpsHKEHUS ¢ Auana3oHaMy U3MEPEHHS He yKe 4eM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 go +10B; oT -15 mo +15B

JlaTuuk TOKa HEe yxe 4eM oT -1 10 +1A

JlaTuuk akcenepoMeTp ¢ MoKa3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OtnenbHbBIE YCTPOICTBA:

USB ocuusmtorpad ne menee 2 xkanana, +/-100B

AKceccyaphl:

Ka6ens USB coequHUTENbHBII

3apsiiHOe ycTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHncTpykTop /uid mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJICTBO 10 3KCIUTyaTanuu nudpoBoi 1adbopaTopuun
[IporpammHuoe obecrieueHne

MeTtoaudeckue pekomenaanuu (40 pador)

Hanuune pycckosi3pIMHOTO cailTa MoAAEPKKU

Haymune BuaeopoInKoOB.

3 mT.

2 IIT.

Komnn

IOTepHOEe 000pyI0BaHUE

HoyTtOyxk

dopmMm-(hakTop: HOYTOYK;

3 mT.

2 IIT.




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

KecTkas, HeoTKIIIOUaeMas KJIaBuaTypa: HaJludue,

Pycckas packiiagka KiaBuaTyphl: HaJIHUUE;

Jlnaronanb skpaHa: He MeHee 15,6 110iMOB;

Pazpemenne sxpana: e menee 1920x1080 nukcenei;

KonuyectBo snep nporeccopa: He MeHee 4;

KonmuecTBO MOTOKOB: HE MEHee §;

bazoBas TaktoBas yacrora npoueccopa: He meree 1 I['T;
MakcumanbHasg TaKTOBas 4acToTa mpoiieccopa: He menee 2,5 I'T'w;
Ksm-namsts mponeccopa: He MeHee 6 MOaiT;

OOBeM yCTaHOBIIEHHOM ONEpaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O0beM moIepKUBAEMOU ONIEPaTUBHON MaMSITH (IJ11 BOZMOKHOCTH
pacmmpenus): He MeHee 24 ['0aiT;

O6neMm Hakomnurens SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHO# paboOThI OT OaTapen: HE MeHee 6 4acoB;

Bec HOyTOYKa ¢ YCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6oinee 1,8 Kr;
Buemawuit uatepdeiic USB crangapra He HUKe 3.0: HE MEHee Tpex
CBOOO/IHBIX;

Buemnwnii uatepdeiic LAN (ucmonap30BaHe MEPEXOTHUKOB HE
IIPEyCMOTPEHO): HATMUHE;

Hannuune monyneit u uaTepdeiicoB (MCIOIb30BaHNE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becnipoBognas cBsa3p Wi-Fi: nanmune ¢ mognepxkoi ctangapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "Mbllb": HAIUYKE;

[IpenycranoBieHHas onepanuoHHas cucTeMa ¢ rpadu4ecKium
MOJIb30BaTEILCKUM HHTepdeiicom, obecnieunBaromias padboTy

pacnpocTpaHEeHHBIX 00Pa30BaTEIbHBIX M O0IIECUCTEMHBIX MPUIIOKEHHIM:




KoamuecTBO eIMHUI /151

npoGUILHOTO KoanyecTBO eIMHUI /151
KOMILIEKTA NpopUILHOr0
Ne Hanvenosanue KpaTKI/Ie NPUMEPHBIC TEXHUYCCKHE XaPAKTCPUCTUKHA (06me06pa30B2TeﬂbHLle KOMILTEKTa
OﬁOpyI[OBaHHﬂ OpraHu3anuu, He (MaJ'lOKOMl'IJ'leKTHLIe
ABJIAIOIIUECH oﬁmeoﬁpasoBaTenLHue
MaJ'lOKOMl'lJ'leKTHLIM), opraﬂmaunﬂ), €. U3M.
€. U3M.
HaJIU4ue.
Tun yctporictBa: MOV (byHKIm# nevaty, KOMAPOBaHUS, CKAHUPOBAHMUS ),
®opmar Oymaru: He MeHee A4;
5 MOV (nmpunrep, ckanep, | LIBeTHOCTB: YepHO-OCIbIN; 1 e 1 e
' KOIIUD) TexHonorus nevaTu: JlazepHas ' '
MakcumanbHoe pazpenienne neyatu: He MmeHee 1200x1200 touek;
Wutepodeiice: Wi-Fi, Ethernet (RJ-45), USB.
JOINOJIHUTEJBHOE OBOPYJAOBAHUE
EcTtecTBeHHOHay4YHasi HAIPABJIEHHOCTb
OOecnieunBaeT BHINOIHEHUE TAOOPATOPHBIX PadOT Ha ypoKax Mo OMOIOrUU B
OCHOBHOI IIIKOJI€ U TPOEKTHO-UCCIIEI0BATEIbCKON eI TENIbHOCTH YUALUXCA.
Komrmnekranus: becipoBoiHON MyIbTHIATYHK IO OHOJIOTHH € 6-10
BCTPOEHHBIMH JJaTYUKAMHU:
JlaTunk BnaxxHOCTH ¢ quanazonoM uzmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AHana3oHOM U3MepeHHsl He yke ueM oT 0 1o
180000 nx
Hatuuk pH ¢ nnanazonom u3mepenus He yxe yeM ot 0 1o 14 pH
Hudposas nadboparopust | JlaTuuk TeMrepaTyphl ¢ AMAa30HOM H3MEPEHHS He yxke deM oT -20 10
1. 1o OuoJyIorun +140C I . 1 .
(yueHmnueckas) JlaTyuK 3JIEKTPONPOBOAMMOCTH C JUANa30HAMH U3MEPEHUS He yxe 4eM oT ()

1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk TemnepaTypbl OKpysKarollei cpeibl ¢ 1Mana3oHoM U3MEpEeHus He
yxe yem oT -20 no +40

AKceccyaphl:

Ka6ens USB coequHUTENbHBII

3apsimHOe ycTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO 10 3KCILTyaTanuu nudpoBoi 1adbopaTopuun




KoamuecTBO eIMHUI /151

npoGUILHOTO KoanyecTBO eIMHUI /151
KOMILIEKTa NpopUILHOr0
Ne Hanvenosanue KpaTKne NPUMEPHBIC TEXHUYCCKHE XaPAKTCPUCTUKHA (06me06pa30B2TeﬂbHLle KOMILTEKTa
060pyz[013aﬂml OpraHu3anuu, He (MaJ'lOKOMl'lJ'leKTHLIe
ABJAIOIINECHA Oﬁ].l[eoﬁpiBOBaTeJ'l])HLIe
MaJ'lOKOMl'IJ'leKTHLIM), opraﬂmaunn), €. U3M.
€. U3M.

[Mudposas BumeokaMmepa ¢ METAITHYECKUM ITATHBOM, Pa3pelIeHUE HE

menee 0,3 Mmmkc

[TporpammHuoe oOecnieueHue

Meroandeckue pekomeHaanuu He meHee 30 padoT

YnakoBka

Hanuune pycckos3p4HOTO caiTa moAIepKKU, HATUYKUE BUACOPOJIUKOB.

OOecnieunBaeT BHINOIHEHUE TAOOPATOPHBIX padOT MO XMMUHU Ha ypOKax B

OCHOBHOI IIIKOJIE ¥ TPOEKTHO-UCCIIEI0BATEIbCKON eI TEIbHOCTH YUALUXCA.

Kommnekrarusi:

BecripoBoiHOM MyNIbTUIATUMK 110 XUMUU C 4-MSI BCTPOCHHBIMU JaTYUKAMU:

Haruuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 no 14 pH

JlaT4rK BBICOKOM TeMMepaTypsl (TEPMOIIApHBIi) ¢ TUAla30HOM U3MEPECHHS

He yxe ueM ot -100 go +900C

JlaTuuk 31eKTPONPOBOAUMOCTH C AMAIa30HAMU U3MEPEHHs He yke 4eM oT 0

1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk Temneparypbl IJIATUHOBBIN C IMANa30HOM U3MEPEHUS HE yKe YeM

[Mudposas maboparopust | ot -30 mo +120C 1 . 1 .

0 XUMUH (YICHUYECKas)

OTtnenbHBbIE JATYUKU:

JlaTuvK ONTHYECKOM MIIOTHOCTH 525 HM
AKceccyaphl:

Ka6ens USB coequHUTENbHBII

3apsimHOe ycTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy
Kpartkoe pykoBOACTBO 10 3KCILTyaTauy MudpoBoii JabopaTopun
Hab6op nmabopatopHoii OCHaCTKH

[IporpammHuoe obecrieueHne

Metoaunueckue pekoMeHaanuu He Mmeree 40 pabot
Hannune pycckosi3pIMHOTO cailTa NOAAEPKKU




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

Hanuuue Buaeopoaukos.

[{udposas nadbopaTopus
1o ¢pusuKe
(yuenuueckas)

ObecrieunBaeT BBIIOJIHEHNE IKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommnekrarusi:

becnipoBogHOM MyIbTHAATYHK TTO PUBHKE C 6-F0 BCTPOSHHBIMU JaTYUKAMHU:
[{udpoBoii faTYNK TEMIEPATYPHI C JUATTA30HOM U3MEPEHHS HE yKe YeM OT -
20 no 120C

[udpoBoii gaTuynk aOCOTIOTHOTO JABJICHHUS C JUAMA30HOM U3MEPECHUS HE
yxe yeM oT 0 1o 500 kIla

JlaTuvK MarHUTHOTO MOJIsl ¢ AMANa30HOM U3MEpEeHus He yxke ueM oT -80 110
80 mTn

JlaTuuk HanpspKEHU ¢ AMana30HaMu U3MEpEHMsI He yke 4eM oT -2 10 +2B ;
oT -5 mo +5B; o1 -10 go +10B; oT -15 1m0 +15B

JlaTuuk TOKa HE yke yem ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ MoKa3aTesIsIMU He MeHee ueM: +2 g; +4 g; +8 g
OtnenbHbBIE YCTPOMCTBA:

USB ocuustorpad He menee 2 xkanana, +/-100B

AKceccyaphl:

Ka6ens USB coequHUTENbHBII

3apsimHOe ycTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHncTpykTop /i mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJICTBO 1O 3KCILTyaTanuu nudpoBoi 1adbopaTopuun
[IporpammHuoe obecrieueHne

Metoaudeckue pekomenaanuu (40 pador)

Hanuune pycckosi3pIMHOTO cailTa mOoAAEPKKU

Hannune Buaeopoankos.

1 mrT.

1 mrT.

Hudposas nadboparopust
no usuonorun

OOecnieunBaeT MPOBEACHUE HCCIIEIOBAHUS IO ()YHKIIMOHUPOBAHUIO
yenoBeyeckoro opranusma. Kommuiekranus: becripoBoaHo#M My IbTHIATYNK

1 mT.

1 mT.




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

(mpoduIIbHBIN YPOBEHB)

10 (PU3MOJIOTUH C 5-10 BCTPOCHHBIMU AaTYMKaMu: JlaT4uK apTepruaaIbHOTO
nasneHus (0...250 MM pr. CT.)

JlaT4yuK Imysbca ¢ Juana3oHoM u3mepeHus He yxe 4yem ot 30 no 200 ya/mMmun
JlaTuuk TeMIiepaTypsl Tejla ¢ TUana30HOM U3MEPEHUS HE yKe 4eM OT +25 10

+40C

JlaTuuk 4acTOTHI JAbIXaHUS C JUANa30HOM U3MepeHHs He yke 4eM oT 0 10
100 1ukI10B/MHUH

JlaTuukK ycKOpeHus ¢ nmokazarensimMu +2 g; +4 g; +8 g

OTtnenpHBIE yCTPOUCTBA:

Hatunk OKI ¢ nuanazonom usmepenus He yxe uem oT -300 mo +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 no 14 pH
JlaTuuk cuiomep ¢ 1ruana3oHOM U3MepeHus He yxe yem oT -40 no 40 H
JlaTuMK OCBEIIEHHOCTH C JUANa30HOM U3MEpEeHuUst He yxke ueM oT 0 110
180000 1k

Akceccyapsl:

Ka6ens USB coennHuTEIbHBIN

3apsimHOE yCeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KonctpykTop [u1st mpoBeieHUs SKCIEPUMEHTOB

Kpartkoe pykoBOACTBO 10 3KCILTyaTauy MudpoBoii JabopaTopun
[TporpammHuoe obecnieueHue

Meroandeckue pekomeHaanuu He meHee 20 paboT

Hanuune pycckosA3bIMHOTO caiTa NOAAECPKKU

Hanuuue BueopoankoB.

Hudposas nadboparopus
10 3KOJIOTHH

ObecrnieunBaeT NPOBEACHUE YUEOHOTO FIKOJIOTMUECKOI0 MOHUTOPHUHTA
MHCTPYMEHTAIbHBIMU MeTo1aMu. Habop npuMeHsieTcs npu u3yueHuu
AKOJIOTMH, OMOJIOTHH, XUMHH, reorpaduu ¥ IpUPOIOBEACHHUS, a TAKXKE JUIS

MHAWBUAYAJbHBIX UCCIICOOBAHUA U HpOCKTHOI\/'I JACATCIIBHOCTH IIKOJBbHUKOB.

1 mrT.

1 mrT.




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

Kommnekranusi: becipoBogHOM MyIbTHAATYHUK IO SKOJIOTUUECKOMY
MOHUTOPHHTY C 8-10 BCTPOSHHBIMH JIaTYNKAMHU:

JlaT4MK HUTPAT-HOHOB

JlaTuuk XJIOpUI-MOHOB

Hatuuk pH ¢ nuanazonom uzMepenus He yxxe yem ot 0 no 14 pH

JlaTuuk BiIaxHOCTH ¢ auana3zoHoM udMepenus 0...100%

JlaTuMK OCBEIIEHHOCTH C JUANa30HOM U3MEpEeHuUs He yxke ueM oT 0 710
180000 nx

JlaTuuk Temneparypsl ¢ Juana3oHOM U3MEPEHUS He yke 4eM oT -20 10
+140C

JlaT4MK 3JIEKTPONPOBOAUMOCTH C AMANa30HaMU U3MEPEHUsI He yxe ueM oT ()
1o 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MkCMm

JlaTuuk TemrepaTypbl OKpyKarolel cpelibl C IMana3oHOM U3MEpPEHUs He
yxe yeM oT -20 qo +50C

OtnenbHBIC TaTUYUKU:

JlaTuuk 3ByKa ¢ GyHKIIUEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPECHHS
yacToT He MeHee yeM oT 50 ' no 8 kI

JlaTuMK BIQXKHOCTH MOYBKI C TUANIa30HOM M3MEPEHHS He yke 4em oT 0 1o
50%

Jatuuk kuciopojaa ¢ nuanazoHoM uzmepenus ot 0 1o 100%

JlaTuvK ONTHYECKOU IIIOTHOCTH 525 HM

Jatank ontuyeckoi mioTHOCTH 470 HM

JlaTyuk TypOMIUMETp C JHana3oHoM u3MepeHus He yxe dyem ot 0 1o 200
NTU

JlaTuMK OKMCH yTiiepoJia ¢ AMana3oHoM u3MepeHus He yxe yeM ot 0 go 1000
ppm

Akceccyapbl:

Kabens USB coenMHUTENBbHBIN (2 IIT.)




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

3apsimHOE yCeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepikeHb IS 3aKpeTUICHUS TaTIYNKOB B IITATUBE

Kpartkoe pykoBOACTBO 10 3KCIITyaTauy MudpoBoii JabopaTopun
[TporpammHuoe obecnieueHue

Meroandeckue pekomeHaanuu He meHee 20 pabot

YnakoBka

Hannuue pyccKOsS3bI9HOTO caifTa MOAAEPKKH, HATHYUE BUACOPOITHKOB.

Mukpockomn nudpoBoi

Tun Mukpockona: GMOJIOrMYECKH

Hacanka Mukpockomna: MOHOKYJIsIpHast
Haznauenue: nabopaTopHbIit

MeTton uccie0BaHus: CBETIIOE MoJie
Matepuan ONTHUKU: ONITHYECKOE CTEKIIO
YBenuueHue MUKpOCKoIa, kpat: 64 — 1280
Oxymsiper: WF16x

OObekTuBbL: 4%, 10X, 40xs (moANpY>KHHEHHBIH )
PeBonbBepHas ronoBka: Ha 3 00BEKTHBA

Tun noacBeTKU: 3epKajio WM CBETOAHO
PacrnonosxeHre moICBeTKU: BEPXHsISI M HUKHSS
Marepuan kopmyca: MeTal

[IpeameTHslit cronuk, MM: 90

Ucrounuxk nuranus: 220 B/50 I'n

Uucno meranukcenei: 1

1 mrT.

1 mrT.

Ha6op OI'D o xumuwn

B Habop BXoasT Beckl 1abopatopHsbie aeKkTpoHHBIe 200 T, CIUPTOBKA
naboparopHasi, BOpOHKa KOHUYECKasl, MajJouka CTeKIsTHHAas, npooupka [1X-
14 (10 mTyK), crakaH Beicokuii ¢ HocukoM BH-50 ¢ MeTkoii (2 mTykw),
LWIMHIP U3MEPUTENbHBIN 2-50-2 (CTEKJISIHHBIN, C IPUTEPTON KPBILIKOH ),
MTaTUB I MpoOupok Ha 10 rHE3N, 3KUM MPOOUPOUHBIN, IITTATEITb-

1 mT.

1 mr.




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

noxeuka (3 mTyku), Habop (GIaKOHOB AJISt XPaHEHHUS! paCTBOPOB U
peakTuBOB (00BbeM ¢rakoHa 100 Mt - 5 KOMIUIEKTOB 1O 6 MTYK, 00beM
¢nakona 30 mit - 10 KOMIUIEKTOB 10 6 MITYK), IUIHMHJP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mtykn), ctakan Beicokuit S00 M (3 mTyku), Habop
eplIeH ISt MBIThSI TOCYBI (€pI ISl MBIThSI TPOOMPOK - 3 MITYKH, €pI IS
MBIThS KOJIO - 3 mITyKH), XajmaT Oenbii X/0 (2 mTykn), IepuYaTKu pe3nHOBBIC
XMUMUYECKHE CTOMKHE (2 IITYKH), OUYKH 3aLIUTHBIC, GHIBTPHI OyMaXKHbIE
(100 mTyxk), roprouee mis ciuptoBok (0,33 ).

B cocraB Habop BXOIAT peakTUBBI: IIOMUHUH, XKele30, COIsHAs KUCIIOTa,
METHJIOpaHXK, peHoapTalenH, aMMHaK, IIEPOKCUI BOAOPOIa, HUTPAT
cepebpa u apyrue; B o0 COKHOCTH - 44 pa3TUYHBIX BEIIECTB,
UCIOJIb3YEMBIX JJISl COCTABJICHHS KOMIUIEKTOB PEaKTHBOB IPHU MPOBEACHUN
HK3aMEHAIIMOHHBIX SKCIEPUMEHTOB 10 KYPCY IIKOIbHON XUMHH.

VYuebnas naboparopus
110 HEHPOTEXHOJIOTUN

B cocraB BxonsT:
Cencop Tun 1 He menee 1 miT., o0ecrieunBaeT BO3MOKHOCTh PETUCTPAIIUN
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH MBILIIL (3J1€KTpoMuorpammsl, OMI).

PCFI/ICTpaHI/ISI AO0JIDKHA OCYHICCTBIACTCA HCMHBA3MBHO, CYXHNMHU 3JICKTPOAaMHU.

B03MOXHOCTBIO KPEIUJICHHS K PyKe YeJIOBEeKa, YTO JOJHKHO J1aBaTh
BO3MOYXHOCTbH PETUCTPUPOBATH AJIEKTPUUYECKYIO AKTUBHOCTH MBIIIIIHI B
o0iactu, HaJ KOTOPOU pacmoiaraercs kperieHue. [Ipu HanpsokeHun
MBIIIIIBI JOJKHA OBITH 00ECTICYeHa BO3MOKHOCTh HAOIIOICHUS TyYHOCTH
curHaina (t.e. npucyrcrsue OMI'), mpu paccnabieHUN MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee | mr., o6ecreunBaeT BO3MOXKHOCTb PETHCTPaLUN
cur"ana orormieruzmorpammsal (PIII7) onTraeckum myTem, 3a cueT
W3MEHEHHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
WU3MEHSETCS MO BO3JCHCTBHUEM ITyJIHCOBOM BOJHBI. CEHCOp JOJIKEH OBITh
obecriedeH BO3MOKHOCTBIO KPETUICHHUS K MOAYIICUKe MaIbIla YeIOBEKA.

1 mT.

1 mT.




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

Cencop Tun 3 He menee | mr., obecreunBaeT BO3MOKHOCTb: PETUCTPAIIUU
cur"aia snektTpokapanorpammsl (OKI') He MHBa3UBHBIM CITOCOOOM;
peructpaund I, II u Il oTBeneHMI; MOAKIIOYEHHUSI JIEKTPOIOB K CEHCOPY C
MTOMOIIIBIO COCTMHUTENIBHBIX MPOBOAOB, 000pyaoBaHHBIX TouchProof
pazbemMami.

Cencop Tun 4 He menee 1 mT. oO6ecreunBaeT BO3MOKHOCTD: PETUCTPAIIIHI
CUTHaJa KoKHO-rabBannueckoit peakuuu (KI'P), peructpanus koToporo
OCYIIECTBIISIETCS HAa MOCTOSIHHOM TOKE; MTOJKIIIOUEHUS K TEJTy YeIoBeKa ¢
IIOMOUIBIO CYXUX 3JIEKTPOAOB, IOJKIIOUEHUE KOTOPHIX K CEHCOPY
ocymiecTisieTcs: ¢ momoinbio TouchProof pa3semos.

Cencop Tun 5 e menee 1 mr., obecreurnBaeT BO3MOXKHOCTb: PETUCTPAIUU
CUTHAJIA JIEKTPUICCKON aKTUBHOCTH MO3ra (D317) C MOMOIIBIO0 CyXHX
HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPALIUU IEKTPUUECKON aKTUBHOCTHU
Pa3HbIX J0Jei MOo3ra; OJKIIOYEHHS 3JIEKTPOOB K CEHCOPY C TOMOIIBIO
COEIMHUTENIBHBIX MPOBOIOB, 0060pynoBaHHbIX TouchProof pazsemamu;
3aKpEIICHUS 3JIEKTPOJOB Ha TOBEPXHOCTHU TOJIOBBI.

Cencop Tun 6 He menee 1 mr., o6ecreunBaeT BO3MOKHOCTb: PETUCTPAIIUU
cuUrHaJIa KojiebaHus rpyaHoi kinetku (CeHcop IbIXaHwusl); ONpeaeIICHHs
YacCTOTHI JIbIXaHUSI.

YerpoiicTBO 1151 cOOpa TaHHBIX OT CEHCOPOB U Mepeavyn Ha MePCOHATbHBIN
KOMITBIOTEp 00eCIeunBaeT BO3MOKHOCTh COOpa TaHHBIX OT MOAKITIOUYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy noyiydeHHbIX AaHHbIX Ha [1K. [Toakmouenune
neHTpanbHoro moays k I1K ¢ momometo USB-kabens. LlenTpanpHblit
MOJyJIb UMEET HE MeHee | mT,: rabBaHn4ecKyto n3ossuuto ot [1K.
LleHTpanbHBIA MOIYJIH 00ECIIEUNBACT BOZMOKHOCTD OJTHOBPEMEHHOTO
MOJKJIFOYEHUS BIJIOTH A0 4 ceHcopoB. Kaxknplii 3 BXog0B LleHTpanbHOro
MOJIYJISI UMEET TaTbBaHUYECKYIO H30JIAINI0 (00ecrieueHrne MexKKaHaIbHON
rajibBaHn4YecKoi u3omsun). [lonkmodenne ceHcopoB K L{enTpanpsHOMY
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MOJYJIIO OCYILIECTBIISAETCS C MOMOIIBIO CIIEHUATTM3UPOBAHHBIX Pa3bEMOB
turma LEMO, obecnieunBaronux mpaBHUJIBHOCTD MOAKIIOUEHUS pa3beMa U
CHIDKAIOIIUX PUCK CIYYaitHOTO KacaHUs Pa3beMOB TOKOMPOBOISIIIX
JacTel, a Takke 00eCreyrBaONINX 3alUTy OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., o0ecrnedynBaeT BO3MOKHOCTh: Pa3METKH
PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HEe MEHEe 3-X Pa3IMYHbIX KaTerOpHH
COCTOSIHMIA.

Y CTpoicTBO, BXOJIAIIEE B COCTAB TA00OPATOPHH, TOKHO 00eCIeYnBaTh
BO3MO>XHOCTb PETHUCTPAIIUN apTEPUATILHOTO JaBICHHUS.

[TporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecrieunBaTh
BU3yaJIM3aIUI0 U 00pabOTKY PETHCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO TIPOTPaMMBI JOJHKHO COCTOSITh M3 BKIAI0K, KXKIAasl U3
KOTOPBIX COJIEPKUT HAOOP rpaduKoB, HEOOXOIUMBIX ISl OTOOPaKEHUS
TpedyeMoii nHpopManuu.

JlomkHa UMEThCS BKIIAAKA Il OTHOBPEMEHHOTO MPOCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJTHOBPEMEHHO MOAKIIOYEHHBIX K LleHTpanbHOMYy MOJTYIIIO.
OT10 obecreuynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TTOTUTPaduuecKoro)
pexuma paboThl yCTpOWCTBA.

Takke T0JKHBI UMETHCS BKJIAAKHU JJIs1 BU3YyalIU3allii CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa abixaHusi, KHOIIKH; a TAKKe
MIPOU3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YaJIU3UPYIOTCA Crienu(UIHbIE A5
TOTO WJIM MHOTO CUTHAJIA BEIIMYUHBIL.

ITO momKHO KaBaTh BOZMOXKHOCTH BU3YaIIU3AIMKN i 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI": Bu3yanusanus Curtania, CeKTp CUTHaJIa, aMIUTUTY AHBIA TPUTTEP

- OIII': Bu3yanu3amus curaasia, CreKTpa CurHajia, TaxorpaMMbl, Tpaguk
myJibca
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- OKT': Bu3yanu3anus curHaia, TaxorpaMmbl, rpaduk Mmyabca

- KI'P: Bu3yanu3aiusi curaasia

- O0TI": Bu3yanm3anus CurHaia, CIIeKTp CUTHaIa, aMIUTATYAa alib(a-puTMma,
aMITUTyAa OeTa-puTma.

- CeHCOp ZIbIXaHUs: BU3YyaIH3alsl CUTHATIA,

- Knomka: Bu3yanusanusi curHaa pa3MeTKu

ITO nomxHO UMETh BO3MOKHOCTh KaCTOMHU3AIMU U HacTporku [10 nis

3¢ dexTUBHOrO 0TOOpaKeHHs rpaMKOB: HACTPOIiKa LBETa, BEIOOP
rapamMeTpoOB JIJIsl aHAJIM3a, BEIOOP 0TOOpakaeMbIX TpaduKoB,
MacmrabupoBanue rpadukos. [10 10mKHO UMETh BO3MOXKHOCTD 3aITUCH H
BOCIIPOU3BE/ICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoxkHOCTh HACTPOIKK TTapaMeTpOB (GUIBTPALMN CUTHAJA C TTOMOIIBIO
(buIpTpa HIHKHUX YacTOT, (PUIBTPA BEICOKUX YaCTOT, MMOJI0COBOTO (PHIIBTpA,
PEKEKTOPHOTO (QUIIBTPA.

C uenbio yno0OcTBa aHalIM3a CUTHAJIA, T0JKHA UMEThCSI BO3MOXKHOCTh
3aIUCH PETUCTPUPYEMBIX CUTHAJIOB B (Daiiy1, ¢ MOCIEIyIOMIeH
BO3MOXXHOCTBIO UX MOCJIEAYIONIEro BOCIpon3BeAeHus B JaHHOM 110
(MMHATHPYS PETUCTPAIMIO CUTHAIA B PEKUME PEATbHOTO BPEMEHH ).

B cocraBe: MeToanueckue MaTepuabl A yUUTENs U 00ydaromuxcs,
OIHMCaHNE TIOJIKITIOYEHHS CEHCOPOB JIA00PATOPUH, HHCTPYKITUH 110
ucnosnbs3oBanuio [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpPOE B TOM UHCII€ COACPIKHUT MPE3CHTAIIHOHHBIC MAaTEPUAIIBL.
YmnakoBka/kopoOKa JabopaTopuu J0JKHA 00€CTIeunBaTh YI00HOE XpaHCHHE
U coJiepKaTh MOJCKA3KH JIJIsl pacloyIOKEHUs CEHCOPOB U YCTPOICTB
naboparopuu Jyuist yI0OHOTO UCTIONB30BaHUS MIPETIOAABATEISIMU 1
00yJaronMMUCS.

TexHog0orn4YecKas HalpaBJCHHOCTb

9.

| O6pasoBaresbHbIit

| Po6oToTexHuuecknii HAGOP IPeHA3HAYEH JUTS U3yYEHHs OCHOB

1 mT.

1 mr.
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KOHCTPYKTOP IS
MPaKTUKU OJIOYHOTO
IPOrPaMMUPOBAHMUS C
KOMILIEKTOM JaTYHKOB

POOOTOTEXHHKH, IeTalIeH, Y3II0OB M MEXaHU3MOB, HEOOXOIUMBIX IS
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Ha6op no3Bossier cobupaTh (M MporpaMMUpOBaTh COOUpaEMbIe MOAECTIH), U3
AJIEMEHTOB BXOSIINUX B €r0 COCTaB, MOJENIN MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPONCTB C aBTOMaTHU3WPOBAHHBIM YIIPaBJICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJy, a TaK e KOHCTPYKIIMI, OCHOBAaHHBIX Ha
WCIIOJIB30BaHUH TIepead (B TOM YHCIIe YEPBIYHBIX M 3y0UaThIX), a TaK Ke
pBIYAroB.

CBETOAMO/IHBIN MaTPUYHBIN AUCIUICH ¢ O€IOoN MOJACBETKON HAa KOHTPOJLIEpE
KomnmgecTBo mopToB BBOAA/BBIBOIA HA KOHTPOJLIEPE HE MeHee 6
KonnuecTBo kHONOK HE MeHee 4

OO111€ee KOJIMYECTBO JIEMEHTOB: He MeHe 520 1IT., B TOM YHCIIE:

1) mporpaMMupyemsblii 010K yrpaBiieHUs, KOTOPBII MOXKET paboTaThb
aBTOHOMHO U B IOTOKOBOM PEXHME;

2) cepBOMOTOpBI

3) DaT4YHK CHUIIBI

4) naTYuK paccTOsTHUS

5) aTyuK 1BeTa

6) akKyMyJIITOpHasi OaTapes

7) IlnmacTukOBBIE CTPYKTYPHBIC JIEMEHTHI, BKIItoUasi neppoprupoBaHHBIC
AJIEMEHTHI: OanKu, KyOUKH, OCH U Bajlbl, COEAMHHUTEIbHBIE AJIEMEHTHI K OCAM
, IECTepHU, MPEAHA3HAYCHHBIC TSI CO3JJaHMS YSPBSIYHBIX U 3y0UaThIX
nepeiad, COeIMHUTENbHBIE U KPETIeKHBIE DIIEMEHTHI;

7) IlporpamMHOe obecrieueHme, NCIoIb3yeMoe JIsl POTrPaMMHUPOBAHUS
cOOMpaeMbIX POOOTOTEXHUYECKUX MOJCIIEH M YCTPOICTB, TOCTYITHO IS
cKayuBaHus u3 ceTu MHTepHer




KoamuecTBO eIMHUI /151

npoGUILHOTO KoanyecTBO eIMHUI /151
KOMILIEKTa NpopUILHOr0
Ne Hanvenosanue KpaTKne NPUMEPHBIC TEXHUYCCKHE XaPAKTCPUCTUKHA (06me06pa30B2TeﬂbHLle KomIIexTa
OﬁOpyI[OBaHﬂﬂ OpraHu3anuu, He (MaJ'lOKOMl'IJ'leKTHLIe
ABJIAIOIIUECH Oﬁlﬂe06pa3OBaTeJ'll>Hl>Ie
MaJ'lOKOMl'IJ'leKTHLIM), Opl"al-ll/Bal.lHH), €. U3M.
€. U3M.

KommuiekT a5 u3y4eHus OCHOB JIEKTPOHUKU M pOOOTOTEXHUKH

Habop nomkeH ObITh peAHA3HAYEH I IPOBEICHUS YUeOHBIX 3aHATHH 110

JIEKTPOHUKE U CXEMOTEXHHKE C IIEJIbI0 U3yUeHHs Hanbosee

pacrpoCcTpaHEeHHOH 3JIeMEHTHON 0a3bl, MPUMEHSEMOH ISl HHKEHEPHO-

TEXHUYECKOI'0 TBOPUYECTBA yUallluxcs U pa3pabOTKH yueOHbIX MoJenei

po6oTtoB. Habop H0KeH M03BOJIATh YHALIUMCS Ha IPAKTHKE OCBOUTH

OCHOBHBIE TEXHOJIOTUU ITPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMIIJIEKCOB

Ha puUMepe y4eOHbIX MoJiesiell poOOTOB, a TAK)Ke U3yUYUTh OCHOBHBIE

TE€XHUYECKHE PELICHUs B 00JIaCTH KMOEPHETUUECKUX U BCTPAaUBAEMBIX

CHCTEM.

B cocraB koMITIEKTa JOKEH BXOAUTh HA0OP KOHCTPYKTHBHBIX 2JIEMEHTOB

111 COOpKM MakeTa MaHHUITYJISILIMOHHOTO pO0O0Ta, KOMIUIEKT METANTUYECKUX

OO6pa3zoBaTenbHBIN HAOOP | KOHCTPYKTHUBHBIX DJIEMEHTOB JIJIs1 COOPKHM MaKeTa MOOMIILHOTO po0OTa | T.II.
10, 110 MEXaHMUKE, B cocraB koMIIeKTa BXOAUT HAO0OP AJIEKTPOHHBIX KOMIIOHEHTOB JIJIsI 1w 1w

MEXaTpPOHHUKE U
pOOOTOTEXHHKE

U3yYEHUS] OCHOB AJIEKTPOHUKH U CXEMOTEXHUKH, a TAKKE KOMIUIEKT
MPUBOOB M JATYMKOB Pa3IMYHOIO THIA IS pa3pabOTKH
POOOTOTEXHUUYECKHX KOMITJIEKCOB.

B coctaB koMIIIEKTa JOKHO BXOAUTH: MOTOPBI C JHKOJIEPOM - HE MEHEE
21IT, CepBONPHUBO/I OOJIBIIION - HE MEHEE 41T, CEPBOIPUBOJ] MAJIBIH - HE
MeHee 21T, HHPPaKpaCHBII JaTUUK - HE MEHee 31T, YIbTPa3ByKOBOM
JATYMK - HE MeHee 31UT, JaTYUK TEMIIEpPAaTyphl - HE MeHee 11T, JaT4uK
OCBEIIEHHOCTH - HE MeHee 11T, Habop JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPBI, CBETOANO/bI PA3IMUHOTO HOMUHAIIA),
KOMILIEKT IPOBOJIOB AJIs1 O€CraeyHOro MpOTOTUIINPOBAHMS, I1aTa
OecraeyHOr0 MPOTOTUIIMPOBAHUS, AKKYMYJISITOP M 3apsIHOE YCTPOUCTBO, .
B cocraB koMIIIeKTa JOKEH BXOJUTh IPOrPaMMHUPYEMBbIH KOHTPOJLIED,
nporpammupyembiii B cpese Arduino IDE mim ananornyssix cBoOOIHO
pacrpocTpaHsieMbIX cpefax pa3paboTku. [IporpamMmmupyemslii KOHTPOILIED
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JOJKEH 00J1a1aTh MOPTaMU JIJIsl TIOIKITIOUEHUS [IU(PPOBBIX U AaHATIOTOBBIX
ycrpoiicts, uaTepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth nnu
WiFi.

B cocraB komIiekTa JOKEH BXOJUTh MOAYJIb TEXHUYECKOTO 3PEHU,
MPECTABIAIOMINN COO0H BBIYMCIUTEIHHOE YCTPOMCTBO CO BCTPOCHHBIM
MUKPOMPOIIECCOPOM (KOJI-BO sIJIEp - HE MeHee 411IT, 4acToTa pa HE MEHee
1.2 I'Tn, o6vem O3Y - e menee 512M0O, 00beM BCTPOCHHOM MaMSATH - HE
MeHee 81'0), HHTErpupOBaHHOM KaMepoil (MaKCUMaIbHOE pa3pelIeHue
BUJICOTIOTOKA, IepenaBaeMoro no uutepdeiicy USB - He menee 2592x1944
€/1.) U ONITHYECKON cUCTeMO. MOAyJTb TEXHUYECKOTO 3PEHUS JTOJDKEH
0071a/1aTh COBMECTUMOCTBIO C PA3TUIHBIMU MPOTPAMMHPYEMBIMU
KOHTpoJuiepamu ¢ nomorisio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moyib TEXHUUECKOTO 3pEHHSI JOJDKEH UMETh BCTPOSHHOE
MporpaMMHOe obecrieyeHue Ha OCHOBE OTepallMOHHOMN crucTeMbl Linux,
MTO3BOJISFOIIEE OCYIIECTBIISATh HACTPONKY CHCTEMbI MAITMHHOTO OOYYCHHUS
rapaMeTpoB HEUPOHHBIX CeTe JIIs1 OOHapyKEeHUS 00BEKTOB, ONpeAETICHUS
WX MMapaMeTPOB U NalbHEHIIeH NACHTU(DUKAIIHH.

KomruiekT nomken obecrieunBaTh BO3MOXHOCTh U3yU€HHUsI OCHOB
pa3paboTKU MPOTPaMMHBIX U allapaTHBIX KOMILIEKCOB MHKEHEPHBIX
cucrem, pemeHul B cepe "MHTEpHET Bemei", a Takke peleHnuid B 001acTu
POOOTOTEXHUKH, HUCKYCCTBEHHOTO MHTEJJIEKTAa U MAIIMHHOTO O0Yy4YEeHUsI.

11.

YeTpipéxoceBoil
y4eOHbII po0OoT-
MaHUIYJISATOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIil poOOT-MaHUITYISATOP MpeIHA3HAYEH /ISl OCBOCHUS
00yJaronMMHUCs OCHOB POOOTOTEXHUKH, VISl TIOJITOTOBKU OOYYAFOIITUXCSI K
BHGI[peHI/HO n HOCJ'IC,Z[YIOH_ICMY HCITIOJIB30BaHNIO p060TOB B HpOMBIH_UIeHHOM
MIPOU3BO/ICTBE.

KommaecTBo oceit poboTa MaHHUITYISATOPA - YETHIPE.

[Tepemenienne HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJDKHO
praBHHTBCH I1aroBbIMM IABUT'AaTCIISIMU. HaHpH)KeHI/Ie IINUTAHHS IHArOBbIX

1 mT.

1 mT.




HaumeHnoBanme
000py10BaHUsI

KpaTkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTHKH

KoauuecTBo eqnnum st
NpoPHUILHOrO
KOMILJIEKTA

(o01eo0pa3oBaTesibHbIE
OpraHu3anum, He
AIBJSIOLIHECS
MAaJOKOMIIEKTHBIM),
e/l. U3M.

KoanyecTBo exmHAI 115
npopuILHOro
KOMILJIEKTa

(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

nBuraresieil He oonee 12 B.

CepBoaBHraTenb YeTBEPTON OCH JOJDKEH 00eCIeunBaTh MOBOPOT
MHCTPYMEHTA.

VY01 noBOpoTa MAaHUIYJIATOPA HA OCHOBAaHUH BOKPYT BEPTUKAJIbHONW OCH HE
Menee 180 rpamycos.

Jlii onpenesieHns MOJI0KEHUSI MAaHUITYJIATOpA IPU IOBOPOTE BOKPYT
BEPTUKAIBHON OCH JJOJKEH HCIIOJIb30BAThCS SHKOJEP.

VYron noBopoTa 3aHEro mjieda MaHUIyasTopa He MeHee 90 rpanycos.

VYron noBopoTa nepenHero mieya Mmanunysitopa He menee 100 rpagycos.
Jliis onpeiesieHus MOJI0KEHUS 3aJTHETO U NIEPEIHETO IJIeY MaHUITYJIsTOpa
JIOJKEH HCIIOJIb30BAThCSA THPOCKOI. YTOJ MOBOPOTA 110 YETBEPTON OCH HE
Menee 180 rpaaycos.

JlomkHa ObITH BO3MOXKHOCTH OCHAIIEHUSI CMEHHBIMH HacaJKaMu (Harpumep,
JepKaTeNb KapaHaaia wid Gomacrepa, IPUCcOCKa C CEPBOABUTaTEIEM,
MEXaHMYECKOe 3aXBaTHOE YCTPOMCTBO C CEPBOJBUTATENEM, YCTPOHUCTBO IS
Ja3€pHON I'PaBUPOBKYU WK yCTpoucTBO A 3D-nevarn).

JlomkHa OBITH BO3MOXKHOCTH MOJKIIOYEHUSI JOTIOJTHUTEIbHBIX YCTPONCTB
(HampuMep, TpaHCTIOpTEpa, peibca s MepeMenieHHs po0oTa, IMyIbTa
YOpaBlIeHUs TUMA HKOUCTUK, KaMepbl MAIIMHHOTO 3PEHMSI, ONTHYECKOTO
JaT4rKa, MOJyJisi 6€CIIPOBOIHOTO JOCTYIIA.

Pob6oT-manunyasTop noymkeH obecreynBaTh epeMelieHre Hacaaku B
MPOCTPAHCTBE, aKTUBALIMIO HACAIKU, BO3MOYKHOCTb MOJTy4YE€HHUSI CUTHAJIOB OT
KaMephbl U JAaTYUKOB, BO3SMOYKHOCTD YIIPABJIEHUS JONOJHUTEIbHBIMU
YCTpPONCTBaMU.

Marepuan kopmyca — amoMuHuii. Jluamerp paboueit 30161 (6€3 yuera
HaBECHOT'0 MHCTPYMEHTA U 4eTBepTOr ocH) He MeHee 320 mM. HTepdetic
noaxiarouenus — USB.

JIOJKEH UMEeTh BO3MOXKHOCTh aBTOHOMHOM paOOThI M BHEIITHETO
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YIIpaBJICHUS.
VYnpaisiomuii KOHTPOJIEp T0JIKEeH OBITh COBMECTUM CO cpenoil Arduino.
VYpaBisiomuii KOHTPOJUIEP COBMECTUM CO CPEO TPOTPaMMHUPOBAHUS
Scratch, u a3s1koM nporpammupoBanus C.

JlomkeH obecriednBaTh MOBOPOT 110 TIEPBBIM TPEM OCSM B 3aJIaHHBIN yTOMI U
Ha 3aJIaHHBIN yTOJ1, IOBOPOT I10 YETBEPTON OCH Ha 3aJaHHBINA yrol,
JBH>KEHUE B KoopauHaThl X, Y, Z, mepeMenieHrne Ha 3aJITaHHOE pacCTOSIHUE
1o koopauHaraM X, Y, Z, nepefady JaHHBIX O TEKYILEM I1OJI0KEHUH YIJIOB,
repeaady JaHHbIX O TEKYIIUX KOOPJINHATaX MHCTPYMEHTA.

JlomKeH noAaepKuBaTh IEPEMEICHUE B IEKAPTOBBIX KOOpAUHATAX U YIJIax
MOBOPOTA OCEH, C 3aIaHHON CKOPOCTHIO U YCKOPEHUEM.

Tunsl nepeMeleHnil B 1€KapTOBbIX KOOPANHATAaX: JBUKEHUE 110
TPAEKTOPHUH, ABHXKEHHE 110 MIPAMON MEXAy ABYMS TOUKaMH,
MIePENPHITUBAHNE U3 TOUYKH U TOUYKY (IIEPEHOC O0BEKTA).

12.

Ob6pazoBarenbHbIi HAbOP

JUTSL U3y9CHUS
MHOTOKOMIIOHCHTHBIX
POOOTOTEXHHYECKUX
CUCTEM U
MaHHITYJISTIAOHHBIX
poboToB

OO0pazoBaTeNbHBIN KOMIUIEKT JOJIKEH OBITh MTPEeIHA3HAYEH JJISl U3yUeHUs
POOOTOTEXHUYECKUX TEXHOJIOTUI, OCHOB HH(POPMALIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI IPOMBILIIEHHOW aBTOMAaTHU3allH, a TAKKE TEXHOJIOTHI
MIPOTOTUIIMPOBAHUS U aJINTUBHOTO IIPOU3BOJICTBA.

B cocraB komruiekTa J0IKHO BXOAUTH:

1) UHTEeNnNneKTyanbHbIi CEpBOMOIYIIb C MHTETPUPOBAHHON CHCTEMOM
YIpaBIIEHUS, TIO3BOJISIONICH 00ObETUHATE CEPBOMOTYIIU APYT C APYTOM IO
rocJeioBaTeIbHOMY HHTEep(eicy - He MeHee OIIT;

2) PoGoToTeXHHMYECKUIT KOHTPOJUIEP MOAYJIBHOTO TUIA, PEACTABIISIOINI
co00¥l 0JTHOTIIIATHBIM MHUKPOKOMITBIOTEP C ONEpallMOHHOM cucTemoii Linux,
O00BETMHEHHBIH ¢ TepUPEPUHHBIM KOHTPOIJUIEPOM C TIOMOIIBIO TUIATHI
pacupenusi. POG0ToTeXHUYEeCKHil KOHTPOJUIEP TOJKEH YIOBIETBOPSThH
TEXHUYECKUM XapaKTePUCTUKAM: KOJI-BO sJIep BCTPOCHHOTO
MHKPOKOMIIBIOTEPA - HE MEHEE 4, TaKTOBas 4acToTa siJpa - He MeHee 1,2

1 mT.

1 mT.
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(MaJIOKOMILIEKTHbIE
o0meodpa3oBaTebHbIE
OpraHM3anmm), ei. u3M.

I'Tu, o6sem O3V - He menee 512 MO, manuune untepdeiicos - SPL, 12C,
12S, TTL, UART, PWM, nudpoBbie 1 aHAJIOTOBBIC TTOPTHI JJIS
MOJKIIIOYEHUS BHEITHUX YCTPOMCTB, a Takxke WiFi unu Bluetooth ms
KOMMYHHKAITUW CO BHEITHUMU yCTpoCTBaMU. PoOOTOTEXHMYECKUI
KOHTPOJIIEP TOJDKEH 00eCcIIeYnBaTh BO3MOKHOCTH MPOTPAMMHPOBAHUS C
MOMOIIBIO cpencTB s13b1koB C/C++, Python u cBoO0HO pactpocTpaHseMoin
cpens! Arduino IDE, a Taxoke yrpaBineHHst MOIEISIMUA POOOTOTEXHUUECKUX
cucteM ¢ nomoibio cpenbl ROS.

3) BeraucnuTenbHbIN MOAYIh CO BCTPOSHHBIM MUKPOKOHTPOILJIEPOM - HE
MeHee 11T, BeraucauTenpbHbI MOIYITb JOJKEH 001a1aTh BCTPOSHHBIMU
1M (POBBIMU TIOPTAMH - HE MEeHee 1 21T U aHAJIOTOBBIMH ITOPTaMHU- HE MEHEe
12mT. BEI4uCIUTENbHBIN MOTYJTh TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecnipoBoHOM cBsi3u THa Bluetooth u WiFi mis co3nanus anmaparHo-
MPOTPaMMHBIX PEHICHUH U "yMHBIX/CMapT"-yCTPONCTB TSl pa3paboTKu
pewennii "MHTEepHeT Bewei".

BoruncnuTenbHbI MOYIIb TOJKEH 001a/1aTh COBMECTUMOCTBIO C
nepudepruiHbIMHE IJIATaMH JUTSI TOAKITIOUYeHUs K ceTu Ethernet u
MOJIKJIFOYEHHUS BHEITHEW CHIIOBOM Harpy3Ku.

4) Mozyiab TEXHUYECKOTO 3pEHUs, IPEICTABIISIONINI OO0 yCTPOHCTBO Ha
0a3e BBIYMCIUTEIHHOIO MUKPOKOHTPOJUIEpA U UHTEIPUPOBAHHOI KaMephl,
o0ecrieynBarolee paco3HaBaHUe MPOCTEHITNX N300paKEHUH Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIYUCIUTEIbHBIX BO3MOXKHOCTEN - HE MeHee 11IT;
Moysb TEXHUYECKOTO 3pEHUs TOJDKEH 00eCieunBaTh BOZMOKHOCTh
OCYIIECTBJISATh HACTPOUKY dKCIO3UIINU, Obamanca 6emoro, HSV
COCTAaBIISIOLINX, IJIOUIAIM OOHAPYKUBAEMOM 00acT N300paKeHUA,
OKPYTJIOCTH OOHApYKHUBaeMOM 00J1aCTH N300paKEHHU S, TIOJIOKCHHE
o0OHapy>KUBaeMbIX 00J1aCTEl OTHOCUTEIBHO APYT ApyTa

Moysib TEXHHUECKOTO 3PEHHSI TOJDKEH HMETh BCTPOCHHBIE HHTEP(EHCHI -
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SPI, UART, I2C nnu TTL nns koMMyHHUKalMK JpyT ¢ APYTOM WU
BHEIIIHUMH YCTPOUCTBaMH.

5) KoMIieKT KOHCTPYKTHBHBIX 3JIEMEHTOB U3 METaJljIa /il COOPKH MOJIENN
MaHMITYJIATOPOB - HE MeHee 11IT;

6) KommexT aieMeHTOB 1711 COOpKM BaKyyMHOTO 3aXBaTta - He MeHee 1 mT.
OO6pa3zoBaTeNbHBIN POOOTOTEXHUUECKUI KOMIUIEKT JOJIKEH COJIePKaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENIEH ISl MPOTOTUIIMPOBAHUS MOIeeH
MOOWJIBHBIX 1 MaHUITYJISILMOHHBIX pOOOTOB pa3IMyHOro Tuna. B cocras
KOMIIJICKTA JIOJIKHBI BXOJUTHh HHCTPYKIMH U METOIMYECKUE YKa3aHUS 1O
pa3paboTKe TPEXMEPHBIX MOJICIICH MOOMIBHBIX POOOTOB,
MaHHITYJIALMOHHBIX pOOOTOB C PA3IMYHBIMH TUIIAMUA KHHEMATUKHU (YTJIOBast
KMHEMaTHKa, INIOCKO-TIapaljiesibHasi KHHEMAaTHKa, J1e/IbTa-KMHEMaTHKa,
SCARA wim pelyakHasi KHHeMaTuka, miardopma Crroapra u T.11.).
OO6pa3zoBaTeNbHBIM POOOTOTEXHUUECKUI KOMIUIEKT JOJIKEH COJIePKaTh
MHCTPYKIIMU TIO IPOSKTHPOBAHUIO POOOTOB, HHCTPYKIIUH U METOAUKH
OCYILECTBJICHHSI UHKEHEPHBIX PACUETOB MPH MPOEKTUPOBAHUHU (pacdeThl
Harpy3Kd 1 MOMEHTOB, pacueT MOIIHOCTH IPUBOJIOB, pacyeT MapaMeTpoB
KMHEMAaTHKHU U T.I1.), THCTPYKLIUH 110 pa3pabOTKe CUCTEM YIIPABICHUS U
IIPOrPaMMHOT0 0OecreueHus Il yIpaBiIeHus: poO0TaMu, HHCTPYKIUH U
METOAMKH 110 pa3pabOTKe CUCTEM YIPABJIEHUS C dJIEMEHTaMU
HCKYCCTBEHHOI'O MHTEJJICKTa U MAIIMHHOTO O0YYEHHS.

Komnn

IOTEepHOE 000pyI0BaHHE

13.

HoyTtOyxk

dopmMm-(pakTop: HOYTOYK;

KecTkas, HeoTKIIIOUaeMas KJIaBuaTypa: Halndue,
Pycckas packiiagka KiaBuaTyphl: HaJIH4UE;
Jlnaronane skpaHa: He MeHee 15,6 110iMoB;
Pazpemenne sxpana: e meHee 1920x1080 nukcenei;

1 mT.

1 mr.
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KonuyectBo snep nporeccopa: He MeHee 4;

KonmuecTBO MOTOKOB: HE MEHee §;

bazoBas TaktoBas yacrorta npoueccopa: He meree 1 ['T;
MakcumanbHasg TaKTOBas 4acToTa mpoiieccopa: He Menee 2,5 I'T'w;
Ksm-namste mponeccopa: He MeHee 6 MOaiT;

OOBeM yCTaHOBIIEHHOM ONEpaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O0beM moIepKUBAEMOU ONIEPAaTUBHOMN MaMsITH (IJ11 BOZMOKHOCTH
pacmmpenus): He MeHee 24 ['0aiT;

O60beMm Hakomnurens SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHO# paboThI OT OaTapen: HE MeHee 6 4acoB;

Bec HOyTOyKa ¢ YCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6osnee 1,8 Kr;
Buemnawuit uatepdeiic USB crangapra He HUxe 3.0: HE MEHee Tpex
CBOOO/IHBIX;

Bremawnii uatepdeiic LAN (ucmonap30BaHe MEPEXOTHUKOB HE
IIPEyCMOTPEHO): HAIMUHE;

Hannumne monyneit u uatepdeiicoB (MCIOIb30BaHNE MEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becnipoBognas cBsa3p Wi-Fi: nanuune ¢ nogaepxkoi ctangapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynasatop "MbIlb": HAIUYKE;

[IpenycranoBieHHas onepalnroHHas cucTeMa ¢ rpauuecKiuM
MOJIb30BaTEILCKUM HHTepdeiicom, obecnieunBaromias padboTy
pacnpocTpaHEHHBIX 00Pa30BaTEIbHBIX U O0IIECUCTEMHBIX MPUIOKEHHI:
HaJIMYue.

14.

Tenexka-xpaHuIuIe
HOYTOYKOB

THUIT KOPITyca: METAaI;

BO3MOYXHOCTh 0€3011aCHOT0 3aIIUIIEHHOTO 3aMKOM XPaHEHHUsI HOYTOYKOB:

HaJIM4ue;

1 mT.

1 mr.
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BO3MOKHOCTb 3apsJIKM HOYTOYKOB: HaJIM4ue, MOAJePKKa HOYTOYKOB U3
KOMILIEKTA ITOCTABKH,

Hasnmune poyrepa Wi-Fi crangapra 802.11n unu coBpemensee: 1 mir.
MoJIIeP)KKa HOYTOYKOB U3 KOMIUIEKTA MIOCTABKH,

KOJINYECTBO HOYTOYKOB: OT 6 IITYK, MOJAAEPKKa HOYTOYKOB U3 KOMILIEKTa
MOCTaBKU;

Hanpsoxenne nuranus: 220B\500;

[ToTpebnsiemast MmontHOCTh, BT (Makcumym): 2500;

[ToTpebnsemsrii TOk, A (MakcumyMm): 12;

JlnuHa mHypa 3JIeKTpONUTaHus: OT 2,5 MeTpa;

3amyTa OT epeHanpsHKeHUs, KOPOTKOTO 3aMbIKaHHS: HATNYHE;
Kouneca juist mepeBMKEHUs C TOPMO30M: HAJTMYHE.




