MHUHHCTEPCTBO NPOCBEIMEHUWSI
POCCHUCKOHN ®PEJEPALINN

(MUHIIPOCBEIEHUS POCCHMN)

PACIHOPAXKXEHMUE

« 12  » ssuBaps 2021 r. Ne P-6

MockBa

00 yTBep:KAeHHH METOAUYECKUX PeKOMeHalui
Mo CO3AAHHMI0 U (PYHKLIHOHHUPOBAHUIO B 00111€00Pa30BATE/IbHbIX OPTraHU3ALMSX,
PAaCnoJI0KeHHbIX B CeJILCKOH MECTHOCTH U MAJIbIX TOPOAAX, HEHTPOB 00pa30oBaHUA
€CTeCTBEHHO-HAYYHOH H TEXHOJIOTH4€eCKOH HANPABJIEHHOCTEH

Bo ucnonnenune nyHkra 4 IlpaBun mpeaoCcTaBiICHUS U PACIPEACICHUS CyOCUani
u3 deacpanbHoro  OwokeTa  OwomkeramM  cyObekTOoB  Poccuiickolt — deaepaliuu
Ha COUHAHCHPOBAHUE PACXOIHBIX 0053aTELCTB CYOBCKTOB Poccuiickoit dencpaiuu,
BO3HUKAIOIIMX NP  PEAIM3ALUU  PETHUOHAIBHBIX  IPOCKTOB,  00ECIECUMBAKOUINX
JIOCTHDKEHUE TIeJieH, mokasarejeil W pe3ynbTaroB ¢eAcpalibHBIX TPOCKTOB, BXOJISIITNX
B COCTAB HAUMOHAJIBLHOrO mnpoekta «OOpa3zoBaHHE», B paMKaxX TOCYJIapCTBCHHOU
nporpammbl  Poccuiickoit  ®enepaunu  «PasButue  0oO0paszoBaHUsi», MPUBEAEHHBIX
B IIpunoxenun Ne 5 k rocynapctBeHHoi nporpamme Poccutickoit @eaepaunu «Pa3Butne
oOpaszoBanusty, yTBepxA&HHOK nocranopieHueM Ilpasurenncrra Poccuiickoit deaepaiiuu
oT 26 nexadps 2017 r. Ne 1642:

. VYrBepauth npuinaracmbie MeETOAMYECKUME PEKOMEHJAUMU [0  CO3/IAHUIO
U (PYHKIMOHUPOBAHUIO B 00IICOOPA30BATENBHBIX OPraHU3ALMIX, PACIOTOKEHHBIX
B CEJIbCKOW MECTHOCTH M MaJlbIX rOpoaax, HEHTPOB 0Opa3oBaHUsl €CTECTBECHHO-HAYUYHOMH
U TEXHOJOTMYECKOH  HAMpPaBICHHOCTEM B  paMKaxXx pPETHOHAIBHBIX  IPOCKTOB,
00¢cCIICUHBAKOIINX JOCTHIKCHHUE LICcH, ToKazatee U pe3ybrara peaepaibHOro npoeKTa
«CoBpeMEHHas KOJIa» HAMOHAIILHOIO ITpoekTa « O0pa3zoBaHue»;

2. KOHTpOJ'IB 3d UCIIOJIHCHHUCM HACTOALICTO PACIIOPAKCHUA OCTABJIAIO 3a coOOH.

JOKYMEHT IIOANUCAH T.B. BacunneBa
IEKTPOHHON HOAMHCHIO

CepTH(bHKaT 4B7B7BEF9594E29A8B8EE25876116626720374C9
Bnaz[eneu Bacnibesa Tarsana Bukroposua
JeHCTBHUTENEH ¢ 28.07.2020 o 28.10.2021




[Ipunoxenue

YTBEPX/IEHDbI
pacropsHKEHUEM
MmuHucTEpCTBA POCBEIICHUS

Poccuiickoit denepannn
oT «12» suBaps 2021 r. Ne P-6

Metoan4yecKkue peKoMeHAaluu
MO CO3MAHUI0 U (YHKIIHOHHPOBAHHUIO B 00111€00Pa30BaATEIbHBIX
OPraHu3aLMAX, PACIOJIOKEHHBIX B CEJIbCKOH MECTHOCTH U MAJIBIX FOPOJAX,
HEHTPOB 00Pa30BaAHMS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOM
HANPABJICHHOCTEH



1. Oo01mmue moJj1oKeHus!

Hacrosimme Meroanueckne pexkomeHpaumu (nanee — PekoMeHpanmm)
HANpPaBJICHbl HA OOECMEUYCHUE €AMHBIX OPraHU3alMOHHBIX M METOAMYECKUX
YCIOBUI  co3maHust HM  OOMMX NOAXOJ0B K  (PYHKIMOHWPOBAHWUIO B
0011e00pa30BaTENbHBIX OPraHU3aLMIX, PACTIOIOKEHHBIX B CEJIbCKOH MECTHOCTH U
MalbIX ~ TOpoJax, LEHTPOB  OOpa3oBaHWs  €CTECTBEHHO-HAYYHOH W
TEXHOJIOTMYECKOH HampaBlIcHHOCTEH «Touka pocTta»y, B LENsAX OOECnedcHUs
peamu3aumu  (eaecpanbHOro mnpoekra «COBPEMEHHAs WIKOJIA» HALMOHAIBHOTO
npoekta «OOpa3zoBaHue» (nanee — (QEACpIAbHBIA MPOEKT), B TOM YHUCIE
YCTAHOBJICHHsS TPeOOBAaHMH K pe3ysibTaraM MCIOIb30BAaHUS CYOCHIMU W3
benepanbHoro Ormkera OrpkeTaM CcyObekToB Poccuiickoit deaecpanuu Ha
COMHAHCUPOBAHUE  PACXOOHBIX  00s3aTENbCTB  CyOBEKTOB  Poccuiickoii
Oenepaiy, BO3ZHHUKAKOIMIMX TP pealu3aldyd  PETHOHAIBHBIX  MPOEKTOB,
00ECIIEUNBAIINX JTOCTH)KEHUE LENICH, MOoKa3aTelle U pe3ynbrara (peacpaabHoro
npoekta «B 001meo0pa3oBaTeIbHbIX OPraHU3alusaX, PACHOJOKEHHBIX B CEIbCKOM
MECTHOCTH M MaJIbIX FOPOJax, CO3AaHbl U (PYHKIMOHUPYIOT LIEHTPBI 00pa30BaHMs
€CTECTBEHHO-HAYYHOMN M TEXHOJOTMYECKON HAMPABICHHOCTEN.

[IpuBencHHBIE B HACTOSIMMX PekomMeHmaumsax TpeOOBaHUS —SIBISIOTCS
MUHUMAIBHBIMU. OpraHbsl WCHOJHUTENBHON BracTh CyObEeKTOB Poccuiickoii
®denepaumn (OpraHbl MECTHOTO CAMOYTMPABJICHKS ) TPH PEATM3ALMHA MEPONPUITHIN
N0 CO3JaHMI0 M (PYHKIMOHUPOBAHUIO B 00IEOOPA30BATENBHBIX OPraHU3ALMsIX,
PACTIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH M MAJIbIX FOPOAAX, IEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHONW W TEXHOJIOTMYECKONW HampaBlIieHHOCTER «Touka pocray
(manee — Llentper «Touka pocra») BOpaBe oOecneunBarh TPeOOBaHUS,
MPEBBILIAOIINE YCTAHOBIICHHBIE HACTOAMMA PEKOMEHTAlUsAMH.

Llensamu coznanus LlenTpos «Touka pocrtay sABIAETCSA COBEPLIEHCTBOBAHUE
YCIIOBUI UIsl TOBBILIEHMSI KAauecTBAa 00pa3oBaHWst B 00MIE0Opa30BATENIbHBIX
OpraHu3alusX, pPacloiI0KeHHBIX B CEIBCKOW MECTHOCTM M MajblX TOpoJax,
paclMpeHrss BO3MOXKHOCTEH OOy4aromMXcss B OCBOCHMM YYEOHBIX MPEIMETOB
€CTECTBCHHO-HAYYHON W  TEXHOJIOTHYECKONM  HANpPaBJIICHHOCTEHW, IMPOrpaMm
JOMOJIHUTENBHOTO ~ 00pa30BaHUsl  €CTECTBEHHO-HAYYHOW WM TEXHUYECKOH
HAMPABJICHHOCTEH, a TAKXKE NJIsl MPAKTUUYECKOW OTpadOTKM ydyeOHOro marepuana
1o y4eOHbIM npeaMeTaM « Du3uka», « XuMus», « buosnorusy.

LlenTpsl «Touka pocra» 00ECNEUMBAIOT MOBBIMIEHUE OXBaTa 00YYarOMIMXCS
0011e00pa3oBaTENbHBIX OPraHU3alni, PacOIOKEHHBIX B CEIbCKOW MECTHOCTH U
MalbIX TOpPOJAX, NPOrpaMMaMK OCHOBHOTO OOIIEr0 W JONOJHUTEIBHOTO
o0pa3oBaHusl €CTECTBCHHO-HAYYHOW W TEXHOJOTHYECKOW HAMPaBJICHHOCTEN C
UCIOJb30BAHUEM COBPEMEHHOTO 000PYAOBAHHS.

OpraHu3aiMoOHHO-TEXHUYECKOE,  METOAMYECKOE UM MH(POPMALNMOHHOE
COIMPOBOXACHUE co3AaHus B cyObekTax Poccuiickoi ®enepanun Lientpos « Touka
pocray  ocywectBisseT — DenepaibHOE  TOCYJAPCTBEHHOE  ABTOHOMHOE
0o0pa3oBaTeabHOE  YUPEKACHHE  JIOMOJHHUTEIBHOIO  MPO(ECCUOHATBHOTO
oOpasoBaHMsl  «AKaJeMUsl pealu3auud  TOCYJAPCTBCHHON  MONMTHKH W
npo(heCCHOHATBHOTO  Pa3BUTUSl  Pa0OTHUKOB  oOpa3oBaHMs MuHHCTEPCTBA



npoceenieHus Poccuiickoii ®enepauviny (nanee — denepalibHbIA  OMeparop).
Anpec caiita: https:// www.apkpro.ruw/.

2. Tlopsipok co3naHus

Llentpol «Touka pocTa» MOTYT CO3/1aBaThCsl KaK 3a CYET CPEACTB CyOCHAMIA
denepanpbHoro OropkeTa B paMKax peanm3anuu  QeAcpaabHOro MPOEKTa
«CoBpeMEHHas IKOJNIA», TAK U B PAMKAaX MHBIX MPOTPAMM K MPOEKTOB 34 CYET
cpeactB OrKETOB CyOBbekTOB Poccuiickoil denepanuu, CpencTB MECTHBIX
OFO/IPKETOB M BHEOKIKETHBIX HCTOUYHUKOB.

Coznanue IlentpoB «Touka pocTay  OCywIecTBisieTcss Ha  Oase
0011e00pa3oBaTENbHBIX OPraHU3alni, PacOIOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJbIX TOpPOJax, MPu 3TOM B MEPBYIO ouepenb co3nanue Llentpos «Touka pocray
PEKOMEHAYETCA  OCYILIECTBIIATh B  OPraHM3alMsAX, MOKA3bIBAOIIMX HU3KHUE
00pa3oBaTeNbHbIC PE3YJIBTATHI.

B cnyuae coznmanus IlenTpa «Todka pocTta» 3a CYET CPEACTB CyOCHUIUU U3
denepanbHoro OrpKeTa B paMkax (QeacpaabHoro mnpoekta «CoBpeMeHHas
nikona» cyobekt Poccuiickoit denepanm onpeaenser:

- OpraH WCHOJHUTEIbHON Biactu cyObekta Poccuiickoii ®denepanuu,
OTBETCTBEHHBIM 3a pealM3alyi0 MEPOMPHUATHA MO CO3JAHUI0 M OOCCIECUYEHHIO
¢ynkuuonupoBanus LleHTpoB «Touka pocra» Ha TEPPUTOPUM CYOBEKTA
Poccuiickoii ®eaepanum (PernoHanbHbli KOOPAUHATOP ),

- KOMIUTIEKC Mep (JOPOKHYIO KapTy) MO CO3JIaHUI0 U (DYHKIIMOHUPOBAHUIO
Ilentpo «Touka pocray cormacHo Ilpunoxkennro Ne 1 Kk Hacrosmum
Pexomenpauusim.

KommiekcoM Mep Npu3HAeTCs IJIaH MEPOINPUATHNA HA OYEPEOHOW Troa U
JBYXJICTHUM IUIAHOBBIA TMEPHOJ, NPEAYCMATPUBAOIINAN MEPONPUATHAS  T10
co31aHuI0 U (PYHKIMOHUPOBaHUIO LleHTpoB «Touka pocTay, BKIIOUYAKOLWIMI B TOM
YHUCIIE:

MEPONPUATHS, HANPABIECHHBIE HA cOo3laHue U OTKpeITHE LleHTpoB «Touka
pocray;

MEPOMNPUATHS, HAMNpPaBICHHBIE HAa oOecneueHue (PyHKIMOHUPOBAHUS
LienTpos «Touka pocray;

MEPOMPUATHS MO  NOBBIIEHUKD  MPOPECCHOHATBHOIO  MacTEpPCTBa
padotaukoB LleHTpoB «Touka poctay,

MEPONPHUATHAS IO KOHTPOJIK JOCTHIKEHUS MUHUMAIBHBIX TOKa3arenei
cozmanus U GpyHkuuonuposanus LieHTpos «Touka pocTay.

PervonaneHelii  KOOPAMHATOP B COOTBETCTBMM  CO  CPOKamy,
yCcTaHOBJICHHBIMU B [Ipunoskennn Ne 1 k PekomeHpanusm, yTBEpKIaeT:

— JOJDKHOCTHOE JIMI0O B COCTaBE€ PErMOHAIBHOIO BEIOMCTBEHHOI'O
OPOEKTHOrO Odrica, OTBETCTBEHHOE 3a CO3JaHUE U (PyHKIMOHHpPOBaHKE LIeHTpOB
«Touka pocray;

— MEPEYCHBb MOKA3aTENEH U MHAMKATOPOB, COOTBETCTBYIOIIMX MPUBEACHHBIM
B [Ipunosxkenun Ne 2 k HacTosmmM PekoMeHaanusM, nX 3HAYCHU M,



— TepeyeHb 001e00pa30BaTEIbHBIX OPraHU3ALMNA, PACIONOKEHHBIX B
CEJIbCKOW MECTHOCTH M MaJIbIX FOpoJiax, Ha 0a3e KOTOPBIX MIAHUPYETCS CO3JaHHE
Ilentpos «Touka poctay (1o dpopme, npeacrasiacHHo B [Ipunosxkennn No 3);

— tunoBoe [lonoxkenue o lleHTpe 00pa3oBaHMsi €CTECTBEHHO-HAYYHOU H
TEXHOJIOTHYECKON HanpaBiaeHHOCTeH « Touka poctay ([Tpunoxenue Ne 4).

Co3znanue 1eHtpa «Touka pocta» Ha ©Oase 001I€0Opa30BATENBHON
OpraHM3allid  JIOMYCKACTCS KAaK TYTEM  BBIACIICHUS  COOTBETCTBYIOLIETO
CTPYKTYPHOTO TMOAPA3JesicHAs 00meo0pa3oBareIbHOW OpraHu3alui, Tak U 0e3
BBIICTICHHSI OTACIBHOTO MOAPA3ICICHHUSL.

O61u1eoOpazoBaTebHas OpraHu3aus U31acT JOKaIbHbIH HOPMATUBHBINA aKT
0 HazHaueHnH pykoBoautens LlenTpa «Touka pocta» (Kyparopa, OTBETCTBEHHOTO
3a (PyHKIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O CO3JIaHMM LIeHTpa « Touka pocra» u
YTBEPKACHHUHA MOJIOKEHUS 0 AeaTenbHOCTH LleHTpa « Touka poctay.

PervoHayibHBI KOOPAMHATOD HE IMO3AHEE IHA OTKpBITHA LleHTpa «Touka
pocTay 00ECneurMBacT Pa3MEIICHUE B CHEHMAIBLHO CO3JAaHHOM pasaene «LleHTp
«Touka poctay oduiManbHOrO caiita 00mEeo0pa3oBaTENLHON OpraHu3aluu B
WH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceT  «MHTepHET» HWHpOpMAIUU O
co3manun M (QynkumonupoBaHun Llentpa «Touka pocta», B TOM YHCIE
uH(popmanmu 00 00pa3zoBaTeNbHBIX MporpaMmax, ooopynoBanuu LlenTtpa «Touka
pOCTa», TMJIAHUPYEMOM PEKUME 3aHIATHIA  OOydaromuxcs, IJIAHUPYEMBIX
MeponpuaTHsaX. B co3pgaHHOM paznene opUUMaIbHOTO caiita 00pa3oBaTeNbHOM
OpPraHM3alliM TaKXKe pa3MelacTcs WHPOpManuss O HAUUOHAJTBHOM MMPOEKTE
«O0pazoBaHue» (B TOM YUCIIE JOTOTHM), aAPEC caiiTa u ouiraibHas CUMBOJIMKA
MmunucTepcTBa npocseleHns Poccuiickoin deneparuu.

PernoHasibHbBIM KOOPIUHATOP o0ecreunBacT UH()OPMUPOBAHUE
denepabHOr0  OMeparopa B CIy4ae CO3/JaHUs Ha TEPPUTOPHHM CYOBEKTa
Poccniickoit @enepanmu LleHTpoB «ToYka pocTay B paMKax WHBIX MMPOrpamMm
POEKTOB, HE OTHOCSIIMXCS K peanu3auuu (peaepaibHoro npoekta « CoBpeMeHHast
IIKOJIa» HAIMOHAJILHOTO mpoekTa «OO0pa3oBaHME», 3a CUET CPEIACTB OOKETOB
cyObekToB Poccniickoit deaepannu u (Mn) CPeCTB MECTHBIX OFOJKETOB H (HJIH)
BHCOIO/UKETHBIX HMCTOYHHMKOB, a TAaKXXE HAIMpaBJICHUE HA COMIACOBAHUE
denepaTbHOMY OMEPATOPy KOHUENIMHM CO3JaHUS M (PYHKIIMOHWPOBAHUS TaKUX
LlenTpos.

3. TpeGoBaHusl K NOMEIIEHUSIM, KOMILICKTOBAHHIO 000PYA0BaHUEM,
PACXOAHBIMHU MATEPHAJIAMH, CpPeaACTBAMH 00y4eHHs U BOCTIMTAHUS

Coznanue lLlenTpoB «Touka pocTay MPEANONaracT KOMIUICKC YCJIOBHH IO
OCHAIIICHUID 00pa30BaTE/IbHBIX OpraHu3anuii  000pyJAOBaHUEM, PACXOIHBIMH
Marepuaiam, CpeAcTBaMU OOYyYEHHMST W BOCHHUTAHUS I JOCTHIXKEHUS
00pa3oBaTeabHBIX PE3YJIBTATOB MO MPEAMETHBIM 001aCTIM « ECTECTBEHHOHAYYHBIE
npeaMeTs», «EcTecTBeHHbIE Haykwy, «Marematuka W uH(pOpMaTHKAY,
«OOIIECTBO3HAHME M €CTECTBO3HAHME», «TexHomorus», 00pa30BaATEIbHbIX
nporpaMm oOmIEro 00pa30BaHUsl E€CTECTBEHHO-HAYYHONH W TEXHOJIOTUYECKOMH
HAMpaBJICHHOCTEH, MpPU peau3alli KypCOB BHEYPOUHOM JIEATCILHOCTH H



JOTMOJIHUTENBHBIX ~ OOLICPa3BUBAIOLIMX MMPOTPaMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKON HAITPABJICHHOCTEMN.

[lepedyeHp HampaBieHHOCTER peanmudyembix Ha 0Oasze llentpoB «Touka
pocTay 00pa3oBaTENbHBIX MPOrPaMM MOKET OBITh PACIIMPEH B 3aBHCHMOCTH OT
UMEIIMXC Y  001eo0pa3oBaTeNnbHbIX  OpraHu3anuii  YCJIOBHMA, a Takke
noTpeOHOCTEN YYACTHUKOB 00Pa30BaTENbHBIX OTHOLICHHIA.

Cozmanne  neHtpa  «Touka ~ poctay  MPEANONAracT  pa3BUTHE
oOpazoBareabHON MHPPACTPYKTYPHI 00111€00Pa30BATENBHON OpraHu3alii, B TOM
4UCIIe OCHAICHUE 001e00pa3oBaTeIbHON OpraHu3aluu:

— 000pyAOBaHUEM, CpEACTBAMH OOYUYEHMS M BOCIUTAHUS ISl U3yYeHUs (B
TOM YHCJIE SKCIIEPUMEHTAIBHOTO) MPEAMETOB, KYypCOB, MUCLMILUIAH (MOMIYJICH)
€CTECTBCHHO-HAYYHON HAMPABICHHOCTH W TEXHOJIOTMYECKOM HAIPaBICHHOCTEN
OpH  peaiM3allid  OCHOBHBIX  OOmMICOOpa3oBaTENBHBIX  MPOTpaMM |
JOMOJIHUTENBHBIX ~ 00IE00pa3oBaTeNbHBIX NPOrpaMM, B TOM  YHCIAE s
paclIMpEeHust  COACpKaHUs  Y4YEOHBIX MPEeaAMETOB  «Du3uka», «XumMusy,
«buosorusy,

— 000pyIOBaHUEM, CPEACTBAMU OOYYEHWsS W BOCHUTAHUS Ul M3yUYCHUS
OCHOB  pPOOOTOTEXHWKH, MEXAaHUKH, MEXAaTPOHHKH, OCBOCHUS  OCHOB
OPOrpaMMUPOBAHUS, PEAIM3ALMNA MPOTrPaMM  JOMOJHUTEIBHOIO 00pa3oBaHUs
TEXHUYECKON U €CTECTBEHHO-HAYYHOM HAIPABJICHHOCTEN U T. [I.

— KOMIBIOTEPHBIM U UHBIM 000PYI0BAaHUEM.

[lepedyeHb, MUHUMAIBHO HEOOXOIUMBIE (PYHKIMOHAIBHBIE U TEXHUUYECKUE
TpeOOBaHMUST M  MHHUMAJBHOE  KOJHMYECTBO  OOOPYAOBAHMS, PACXOIHBIX
MaTepUAIOB, CPEACTB OOYUCHHS W BOCIMTAHUS [UIsl ocHalIeHus LlenTpoB «Touka
poctay (nmanee — WHQPPACTPYKTYPHBIA JHCT), OMPEACISIOTCS PeruoHanbHbBIM
KOOPAMHATOPOM ¢ y4deToM [IpuMepHOro mepeuHs o0OpyHOBaHUS, PACXOIHBIX
MaTEpUAIOB, CPEACTB OOYUYEHMSI W BOCHMTAHWS I CO3JAHHUS M OOECECUCHUs
(YHKIIMOHWPOBAHUS ~ LEHTPOB  00pa3oBaHWs  €CTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKON HampaBlieHHOCTH «Touka poctay B 00meoOpa3oBaTEIbHBIX
OpPraHM3alMsIX, PACIONOXKEHHBIX B CEJIbCKOM MECTHOCTM W MAaJbIX TOpoJax
(ITpunoxkerne No  6), NPUMEPHOrO THUIOBOTO WH(PPACTPYKTYPHOTO JIUCTA,
onpeaensiemoro deaepaabHbIM OMEPATOPOM, U HACTOSAIIMX PEKOMEH Talnid.

B pamkax ocHamieHus — 00meoOpa3oBaTeNbHBIX — OpPraHu3auuii  Mpu
(hopMHUpOBaHUK HHQPPACTPYKTYPHOro Jmcta cyObekT Poccuiickoii denepanuu
BIIpaBE BbHIOpaTh CTAHJAPTHBIA WM TPO(UIBHBIA KOMIUIEKT 00OpYIOBaHMS,
NPEICTABICHHBII B MPUMEPHOM MEPEYHE 00OPY0OBAHHUS, PACXOAHBIX MATCPUAJIOB,
cpeactB OoOydeHWss W BOCnuTaHWs aias ocHawieHust LlentpoB «Touka pocray
(ITlpunoxkerne  Ne  6).  Jlns  MajJOKOMIUIEKTHBIX  00II€00pa30BaATENBHBIX
opraHu3ammii' 0GbEM EIMHAMIL CPEJCTB OOYUEHHS M BOCIHTAHHS (GOPMHpPYETCS B
MEHBIIEM KOJTMYECTBE.

! MaokoMIIeKTHOM 00IIe00pa30BaTEIBHON OPraHMm3auueii B PAMKAX PEATH3alHH MEPONPHATHI 110 CO3IAHHIO H
(VHKIHOHHPOBAHHIO LCHTPOB CCTCCTBCHHO-HAYYHOH W TCXHOJOTHUYCCKOH HAMPABICHHOCTCH TNPH3HACTCS
00meo0pa3oBaTeIbHAS OPTAHW3ALMA, YHCJICHHOCTh KJIACCOB-KOMIUICKTOB B KAKIOW H3 TMApANICICH KOTOPOH
cocTaByAeT He 0osiee | ¢AMHMIBL.



[TpodunbHelii  KOMIIEKT OOOPYAOBAaHUS MOKET ObITH BbIOpaH IS
0011e00pa3oBaTENbHBIX OPraHW3alni, UMEOMIMX HA MOMEHT CO3JAaHHs LIEHTPA
«Touka pocta» HabOp cpeAcTB 0OyYECHHs] U BOCIIUTAHMS, MOKPBIBAOIINANA CBOMMHU
(YHKIIMOHAIBHBIMM  BO3MOXHOCTSMU 0a30BBIE MOTPEOHOCTH TMPU H3YUYCHHH
npeaMeToB «Pusnkay, « XumMus» U « bUOJIOTUs.

[TpodunbHelid  KOoMIIEKT 00OpPyAOBaHMA oOecrneunBacT 3SPPEKTUBHOE
JOCTUKEHHE O00pa30BATENIbHBIX PE3YJIBTATOB OOYYAIOMIMMHUCS IO MporpaMmmam
€CTECTBCHHO-HAYYHON W TEXHOJIOTUYECKON HAIPABICHHOCTENW, BO3MOYKHOCTH
yryOJIEHHOTO U3YYEHHS OTACIBHBIX TPEIMETOB, B TOM YHCIIE AJ11 POPMUPOBAHUS
U300pETATENLCKOTO,  KPEATHMBHOIO, KPUTHYECKOTO  MBILUICHWS,  Pa3BUTHS
(YHKIMOHAIBHONH TPaAMOTHOCTH y OOYYarOIIMXCS, B TOM YHCJIE €CTECTBEHHO-
HAy4YHOU W MaTeMaTHYECKOM.

[Ipu ¢dopmupoBaHuM HHPPACTPYKTYPHOTO JHCTa W3 NPOPUIBHOTO
KOMIUIEKTA B 00s3aTE€IBbHOM MOPSIKE 00ECIEUMBAETCS BEIOOP CPEACTB O0YUEHUS U
BOCIIUTAHHS HE MEHEE YEM MO TPeM Y4eOHbIM npeameraM («Dusnkay, « XuMusy,
«buonorus») W KOMOBIOTEPHOro o0opynoBaHus. OcTaBmIKAECS 10 WTOram
OnpeAcneHuss 003aTeIbHOTO 00OPYJAOBAaHUS CPEICTBA, MPEAYCMOTPEHHBIE IS
ocHauleHust LleHTpa «Touka pocTa», pacopeleNsitoTCss Ha NPHOOPETEHUE
JOTOJIHUTENIBHOTO  00OpPYIOBaHMS, BXOJSIIET0O B MEPEYeHb O000OPYAOBAHUS,
PACXOHBIX MAaTEPUATOB, CPEACTB OOYYEHHsT W BOCHOUTAHHS MPOQPHUIBHOTO
komuiekTa ([Ipunoskenne Ne 6 K METOIMYECKUM PEKOMEHIALIHASIM ).

[Tpu BBIOOpE AOMOJIHUTENBHOTO OOOPYIOBAHUS TAKXKE CIECIYET YUUTHIBATH
cneMpuKy W MOTPeOHOCTM OTpacieil >KOHOMUKH CyObekTa Poccuiickoii
denepauuu.

PernonaneHbIi KOOPAUHATOP obecnieynBacT COIIACOBAHUE
Cc()OPMUPOBAHHOTO B COOTBETCTBHM C THIOBOH (PopMOi MH(PPACTPYKTYPHOTO
micta ¢ @DenepaibHBIM  OMEPATOPOM B COOTBETCTBUM C  PETJIAMEHTOM,
onpeaenseMbiM DeaepanbHBIM OMEPATOPOM.

[Ipy HanpaBleHUM HA  COIJIACOBAHWME WMHQPACTPYKTYPHOrO  JIMCTA,
COJEPKAIEr0  CTAHAAPTHBIE  KOMIUICKTBI,  PErMoHanbHBIA  KOOPAMHATOP
npeaocTasiset (no popme denepanbHOro onepaTopa):

- TMOATBEPKICHUE OTCYTCTBHS B COOTBETCTBYKOIIMX OOPa30BATEIBHBIX
OpPraHM3alMsIX, OCHALICHUE KOTOPBIX IJIAHUPYETCs, O00OpPYIOBaHUS, PACXOIHBIX
MaTepUaNoB, CPeACTB OOYyYEHHMs] M BOCIHTAHUS, YKA3aHHBIX B MEPEYHE
CTaHIaPTHOTO KOMIUIEKTA,

- TOATBEPXKIACHUE HaIWuus (OO O0OECNEUEHUE HAM4uus 10 MOMEHTA
ocHauleHus LlenTpoB «Touka pocta») ycloBuil JUisl XpaHEHHWS W UCIOIb30BAHUS
XUMHYECKAX PEAKTUBOB, B TOM YHMCJIE HEOOXOAMMOIro OOOpYIOBAHMS, BKIHOUAs
mKa( BBITSHKHOH NMAHOPAMHBIA M KA A XpPaHEHUS XUMHYECKHX PEAKTHBOB
OTHEYNOpHBIN, cormacHo [lepeuHro cpeactB  OOyYeHUsT W BOCIHTAHMS,
HEOOXOMMBIX ISl Peau3anuy 00pa3oBareabHbIX TPOrpaMM Ha4aIbHOTO OOIIETO,
OCHOBHOIO O0OIIIET0 M CPeAHero oOuiero oOpa3oBaHUs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCJIOBHSM  OOy4YeHHMs, HEOOXOOAMMOTO MpPH  OCHALIEHUH
0011e00pa3oBaTeNbHBIX OPraHu3aliii B LENIX pealu3alid MEPONPHITHIA 1O
COINCHCTBUIO CcO3laHni0 B cyObekrax Poccuiickoit ®enepaumm (Mcxons W3



MPOTHO3UPYEMOM  MOTPEOHOCTH) HOBBIX MECT B 00I1€00pa30BaTEIbHBIX
OpraHM3alMsIX, YTBEPKICHHOMY MpuKa3oM MuHnpoceemenuss Poccum ot 3
ceHts0ps 2019 1. Ne 465.

OOpazoBaTenbHBIC OpraHuM3anuu, Ha ©0a3e KOTOPBIX CO3JATCS U
¢yHkumonupyror  LlenTpel  «Touka pocra», JOMKHBI — COOTBETCTBOBATH
JAEUCTBYIOIIUM TPeOOBaHMSIM K YCTPOWCTBY, COAEPKAHUIO U OpPraHU3alui peskuma
padoTel 00pa30BaTENbHBIX OPraHU3alii 1 THBIM HOPMATUBHBIM MPABOBBIM AKTaM,
ONpEeACTAOMMM TpeOOBaHUS K OpraHM3alu oOWIeEr0 W JOMOJHHUTEIBHOTO
oOpazoBaHus JETECH.

[Tomemenust ((PyHKIMOHAJBHBIE 30HBI, B TOM YHCJE y4€OHbIE KaOWHETHI
¢u3nkn, xumun, ouonorun) Llentpa « Touka pocTay PEeKOMEHIYETCS PacoiaraTh
B IIPEJIENax OJHOTO 3/IAHUS.

[IpoektupoBanue, 30HupoBaHue mnomelieHui LleHTpoB «Touka pocta» u
ONpEeACTICHUE AM3ANH-PEIICHANA OCYIIECTBIAECTCS C YYETOM PYKOBOJACTBA IO
NPOEKTUPOBAHUAID LEHTPOB «Touka pocTtay, YTBEPKAAEMOro (eacpanbHbIM
OTEPaTopoM.

IIpu npoexkTrpoBaHuu, 30HUpOBaHUK NoMeleHui LlenTpos «Touka pocra»
CIIEAYET YUYUTBIBATH OCOOCHHOCTH OOOPYAOBAHHWSA, PACXOJHBIX MAaTEPUAIIOB,
cpeactB  OOy4YeHHMss M BOCIMTAHHWS, KOTOPbIM  Oyaer  o0ecnedyuBaThCs
oOpazoBarenbHas OpraHu3aLus.

IIpoext  30HMpoBanuss  nomeweHuit  LlentpoB  «Touyka  pocray
npeactapisiercss OenepaibHOMY ONEPATOPY OJAHOBPEMEHHO C MPEACTABICHUEM
WH(PACTPYKTYPHBIX JIUCTOB.

4. Opranmn3anusi 00pa3oBaTe/JIbHOI 1CATEIbHOCTH

OOpazoBarenbHas JEATENBHOCTE Ha Oa3e weHTpoB «Touka pocray
OCYILIECTBISAETCS MO 00pa30BaTENbHBIM MPOrpaMMaM OOLIETO U JAOMOJHUTEIBHOTO
oOpazoBaHwusl.

TpeGoBanust k ¢opMary opraHu3anud 00pa30BaATECILHON JCATEIBHOCTH
PETYJIMPYIOTCS HACTOSAUMU PEeKOMEHIAUMsIMU M MHBIMA WH(POPMAIMOHHBIMA H
METOJMYECKUMU MaTepraiaMu DeaepanbHOro oneparopa.

HanpaBnenus peanusyeMbix ¢ HCIOJIb30BaHUEM pecypcoB Lientpos «Touka
pocTay MOpOrpaMM  ONPEHENSIOTCS B COOTBETCTBHM C  METOJMYECCKUMH
MarepualiaMi U PEKOMEHJAIMSMHU, YCTAHABJIMBAEMBIMU W AKTYaJIM3UPYEMBbIMH
denepalnbHBIM ONIEPATOPOM.

Ha ©0a3e wuentpoB «Touka pocra» oOecneuMBacTcs —peanu3anus
00pa3oBaTeNbHBIX OPOrPaMM  €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM
HaMpaBJICHHOCTEH, pa3padOTaHHBIX B  COOTBETCTBMM ¢  TpeOOBaHUSIMH
3aKOHOMATEALCTBA B cepe 00pa3oBaHUST U C YYETOM PEKOMEHIAIMI
®denepanbHoro omeparopa. B obs3arensHOoM mopsiake Ha 0aze HEHTPoB «Todyka
poctay 00ecrneunBacTCsl OCBOEHHE OOYYaArOMIMMMCS Y4€OHBIX MPEIMETOB
«Duzuka», «Xumusg», «bHOJOTHS» C HUCHOJB30BAHUEM MPUOOPETAEMOTO
000pyIOBaHUS, PACXOJHBIX MATEPHAIIOB, CPEACTB OOYUYEHHS U BOCTTUTAHMSI.



He menee 1/3 oObema BHEYPOUHOU JEATEIBLHOCTH OOYYaIOIMIUXCS JOJIKHO
OBITH OPUEHTUPOBAHO HA MOJACPYKAHUE €CTECTBEHHOHAYYHOU M TEXHOJOTUMYECKOM
HAMPABJICHHOCTEH O0Pa30BATEIBHBIX MPOrPaMM, MPU 3TOM O0BEM MPOTPaMM
€CTECTBEHHOHAYYHON HANPABICHHOCTH HE MOXET COCTaBisATh MeHee 20% ot
o0uiero o0bemMa BHEYPOUHOH aeATENIbHOCTH. OOpa30BaTEibHBIE MPOTPAMMBI 10
JAPYTMM  HAOpPaBJICHHOCTSM TP HATMYAA  BO3MOXHOCTH  PEKOMEHIYETCS
IUTAHAPOBATH C UCTIOIB30BAHUEM pecypcoB LleHTpoB «Touka poctay.

Pazpabotka paboumx mnporpaMmMm mno npeameram «Dusukay, «Xumusy,
«buonorusy, y4eOHbIM MPEAMETaM €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOM
HAMPABJICHHOCTEH W3 4YacTW Y4YeOHOro IuiaHa, (OPMUPYEMOH Yy4YaCTHHKaMH
00pa3oBaTeNbHBIX OTHOILIEHWH, NPOrpaMM BHEYPOUHOW ACATEBHOCTH W
JIOTIOJTHUTENIBHOTO  00pa3oBaHus  OCYIIECTBISECTCS  00mEe0o0pa3oBaTe/IbHbIMU
OpPraHM3aLMsIMH, B KOTOPBIX CO3MAKOTCS HEHTPBI « ToUka pocTay, CaMOCTOSITETBHO
C YYETOM METOJMYECKUX MAaTEPHATIOB M peKOMeHAanni DeaepabHOTO oneparopa.
Peannzanust 00pa3oBareiabHBIX MPOrpaMM JOMOJHHUTEIBHOTO 00pa30BaHUS B
MAJIOKOMIUIEKTHBIX 00HIE00PA30BATENbHBIX OPraHU3alusX OCYIIECCTBISETCS MPH
HUIAYUU Y OPraHM3alli COOTBETCTBYIOMIMX YCIOBHMM. [IJIsi MaJOKOMIIIEKTHBIX
0011e00pa3oBaTENbHBIX OpPraHU3alid  JTOMYCKACTCS OTCYTCTBUE JIMIICH3MM HA
JOTMOJIHUTENIBHOE O0PA30BAHUE W PEATM3YEMBIX MMPOrpaMM JOTOIHUTEIBHOTO
oOpazoBaHwusl.

PekoMeHmanmum 1O HCMOJB30BAHMIO  CTAHJAPTHOTO  KOMILJIEKTA
obopynoBanus LleHTpa «Touka pocTa» MpW peaau3aniy NporpaMM €CTECTBEHHO-
HAyYHOU ¥ TEXHOJIOTMYECKOW HanpaBIeHHOCTEN onpeneneHbl B [Ipunoxxennn Ne 5
K HACTOSIIMM PekOMEHIALIASIM.

ConpoBO’KIEHME W METOAMYECKOE  OOECIEUYECHUE  HMCIOJIb30BAHHMS
npo(UIBHOrO KOMIUIEKTAa OOOpyIOBaHUS B 00pa30BATENIbHON JEATEIBHOCTH
LEeHTPOB «Touka pocta» ocyuecTiseT DeaepaibHblil Oreparop.

MeTtonnueckue MaTepuasbl, pa3paboTKW W MHBIE MATEPHAJIBl IO BOMPOCAM
UCTIOJIB30BAaHUSL TMPOMUIBHOTO KOMIUIEKTa O0OPYAOBaHMs pa3padarbIBarOTCs,
AKTYaJTU3APYIOTCS U PACIPOCTPaHsOTCS DenepaibHbIM ONEPATOPOM, B TOM YMCIIE
C MNPUMEHCHHEM COBPEMEHHBIX MEIuMa HWHCTPYMEHTOB (BUACO, BeOMHAp,
nyOJNHUKaLWN).

denepaabHbIM - OMEPATOPOM  HA PETYJISIPHOW  OCHOBE  O0ECHEUYMBAETCS
OPOBCIACHUE METOAMYECKMX W O0ydYaroluxX MEPONPHITHIA 1O BOMpOCaMm
opranm3zanmu  oOpaszoBarenbHOro mnpouecca B lleHtpax «Touka pocray c
NPUMEHEHUEM MPOPUIBHOTO KOMILIEKTA 000PYI0BAHHS, OKA3aHUE METOINYECKOMN
NOMOIIM  OpH  pa3paboTKe  y4uyeOHBIX ~ MAaTepUalioB,  3aJaHud IS
COBEPIICHCTBOBAHUSI MPAKTHYECKOH MOArOTOBKM OO0yYaronMxcs N0 y4EeOHBIM
npeaMeTaM, KypcaM BHEYPOUHOH JEATENIbHOCTH, MOMOTHUTEIBRHOTO 00pa3oBaHuUs
JETEN.

[leparornueckne pabOTHUKH, OCYIIECCTBISIOIIME NEATENBHOCTE Ha 0Oasze
LlenTpoB «Touka pocrta» ¢ NOPUMEHEHUEM MPOPUIBHOTO  KOMILUIEKTA
00OpyIOBaHUs, MPOXOAAT OOy4YeHHEe N0 MOporpamMMmaMm  JOTOIHMTEIBHOTO
npo(ecCuoHanbHOro 00pa3oBaHusl (KypChl MOBBIIIEHUS KBaIU(UKALWW) W3
OdenepanvHoro  peectpa nporpamm  JI1O. IloBbimieHne  kBanupuKaMu



NEIarOrMYECKUX PAOOTHUKOB OCYLIECTBIISAETCS HE PEXe OJHOTO pasa B TPH roja.
S. OpraHu3anoOHHO-METOAHYECKOEe CONPOBOKICHHE H HCII0JIb30BAHHE
WHOIi CO3JaHHOI B paMKaXx peajn3alui HAHOHAILHOIO MPOEKTA
«Oo0pa3zoBanne» HHPPACTPYKTYPHI

B nensx KOMIIJIEKCHOTO COMPOBOKIAEHUS ACATENBHOCTH LleHTpoB «Touka»
denepaibHbIM  ONEPATOPOM  OOECHEUMBACTCA OCYIIECTBICHHE MNyOJMKALMA |
OOHOBJICHUSI METOAMYECKAX MATEPHATIOB, BKIIFOYAKOIIMX YUYEOHO-METOINYECCKUE
Matepuanbl  (MHCTPYKLHMHM,  METOOMYECKHE  1ocoOus,  MH(OPMALMOHHBIE
Marepualbl,  MEPEYHHM  PEKOMEHAYEMBIX  JIMTEPATYPHBIX  MCTOYHHKOB,
BUJCOMATEPHATIBI M Jp.), 4 TaKkKe Marepuajibl MO WTOraM HPOBEICHUS
meponpusathii denepanbHoro oneparopa (BeOMHApBI, CEMUHAPBI, KOHPEPEHUUHN,
COBELIAHMS U JIP. ).

Jlna neparornueckux paboTHUKOB LleHTpoB «Touka poctay denepaibHbIM
OMepaTopoM  OOECNEUMBACTCS  MPOBEACHHUE TEMATUYECKMX BEOMHAPOB W
00pa3oBaTeNbHBIX MEPONPUATHN, HAMPABICHHBIX HA PAa3bsCHEHHUE BOMPOCOB
peanu3anmu oOpa3oBaTesibHbIX MporpaMMm Ha 0Oasze LlentpoB «Touka pocra» ¢
NPUMEHEHUEM TPOPUIBHOIO KOMIUIEKTa 000PY I0OBaHMS.

Jlis PernoHaIbHBIX KOOPAMHATOPOB M PYKOBOJAIIMAX paOOTHUKOB LIeHTpOB
«Touka  pocran  DeaepalibHbIii  omeparop  OOECHeuMBacT  MPOBEACHHE
TEMATUYCCKMX BEOMHAPOB, HAMPABICHHBIX HA JOMOJIHUTEIBHOE Pa3bICHEHHE
BOMPOCOB, OTHOCSIIIMXCS K MCIIOJIHEHUIO KOMIUIEKCOB MEP (AOPOXKHBIX KapT) MO
co3gaHuo W (QpyHKIMOHMpoBaHUIO LleHTpoB «Touka pocTay, JOCTUIKECHHUIO
YCTAHOBJICHHBIX TOKa3arenel  (YHKIUOHWPOBAHMS, WCIOIb30BAHUIO HMHOMN
CO3/IaHHOM B paMKax peanu3aluuy HAIMOHAIBHOTO mnpoekra «OOpa3oBaHUE)
UH(PACTPYKTYPBHIL.

B  mensx 5>¢¢pexkTHBHONH OpPraHu3alMOHHO-METOIMYECKOH TOIACPKKA
co3manuss W (pyHkumonupoBanus llentpoB «Touka poctay Ha TEPPUTOPUH
cyObekToB  Poccumiickoii  ®denepaumm  PermoHalbHBIM — KOOPAMHATOPOM
00eCrneunBacTCS BOBJICYEHHE ACTCKMX TEXHOMAPKOB «KBAaHTOpHYyM», LEHTPOB
nudposoro oOpazoBanus AeTeil «IT-ky0», KITIOUEBBIX HEHTPOB JOMOJHUTEILHOTO
oOpazoBanus «JloM Hay4yHOW Koymabopauum» B AeATeNbHOCTh LleHTpoB «Touka
pocTay B cienyromux popmarax:

1. TlpoBeneHuWE COBMECTHBIX MEPONPHATANA Ui OOYyYAOIIKUXCS W
NEJArorM4eckux pabOTHUKOB 001Ic00pa3oBaTEIbHbBIX OpraHu3anuii, Ha 0aze
KOTOpBIX co3aarorcs LlenTpel «Touka pocta» (0Oydaromue ceMuHapbl U MacTep-
KJIACChl MO BOIMPOCAM HKCIOJIB30BaHHUs OOOPYJOBaHMS, CPEACTB OOYUYEHHS H
BOCIIUTAHMS, METOJAMYECKME MEPONPHUATHS 1O  BOMpocaM  pa3paboTKw,
COBEPIICHCTBOBAHUST W BHEAPCHHUs MPOrpaMM JOTOJHUTEILHOTO O0pa3oBaHMs
€CTECTBEHHO-HAYYHOM M TEXHWYECKOH  HANPAaBICHHOCTH,  OPraHU3aLMH
BHEYPOUHOH AEATENLHOCTA OOYYarOMMXCS, UHAWBHAIYAJIbHBIC KOHCYJIBTALMA IS
NEeAArornYeckux pabOTHUKOB, B TOM YMCIIE B PEKUME OHJIANH; 3aHATUS TPOEKTHOM
JEATENBHOCTBIO, KOHKYPCHBIE M COPEBHOBATEIILHBIE MEPONPUATHS N JETCH W

ap.).



2. OpraHm3anus W y4acTME B PETHOHAJIBHBIX M MEKPETMOHAJBHBIX
KOH(pepeHuusx, ¢ectuBansax, (opymax 1o o0OMEHYy ONbITOM paboTel Ha
BBICOKOOCHAILEHHBIX YYEHUKO-MECTAX, B TOM YHCIIE N0 PEaTU3aluy NMPEAMETHBIX
obnacreii  «EcTecTBeHHOHAyuHble  MpeaMEThBD», «ECTECTBEHHBIE  HAYKW»,
«Marematnka u uH(popMaruka», «OOIIECTBO3HAHUE W  E€CTECTBO3HAHUCY,
«TexHOonorusy, a TakKe MporpaMm JOMOJHATENBHOTO 00pa30BaHUs ECTECTBEHHO-
HAy4YHOU W TEXHUYECKON HAIPABICHHOCTEMN.

3. YyacTue pErMOHAJIbHBIX KOOPAMHATOPOB, mpeacraBurencii LleHTpoB
«Touka pocTa» W MHBIX LIEHTPOB, (PYHKIMOHUPYIOUIMX HA TEPPUTOPHU CYOBEKTA
Poccniickoit denepanuu, B MEPONPUATHAX DEACPATIBHOTO ONeEparopa.

I'paduk MeponpusTHii, KBOTHI y4YacTHs, COACPKAHUEC W TEXHOJOTUHU
MIPOBENCHUS MEPOTIPUATUN JOBOJATCA denepanbHbIM OIepaTopom
JOTIOTTHUTEIIBHO.

4. Opranuzauust ¥ y4acTHe B MPOBEACHUHA MH(POPMAIIMOHHBIX KaMIAHWHA 1O
NOMYJISIPU3ALAA  HALMOHAIBHOrO MmpoekTa «OOpa3oBaHuE» Ha TEPPUTOPHH
cyonekToB Poccuiickoit denepanuu, B TOM YHACIE COOBITUSX, MPOBOAMMBIX JUIS
KOHCYJIbTALIMOHHOTO COIMPOBOXKACHHUS POAUTENCH (3aKOHHBIX NPEACTABUTENEH )
o0yvaromuxcss 0 BO3MOXKHOCTSX JUIS Pa3BUTHSI CHOCOOHOCTEH M TaJlaHTOB WX
AT, MPOPECCHOHAIIBHON OPHUEHTALMM M YCIEIIHOTO OCBOCHUS OCHOBHBIX
o0OpazoBareabHBIX TPOrpaMm o0IIero 0Opa3oBaHusl.

5. Pa3paboTka, yTBEpKIEHUE M peanm3aius CETEBbIX 00pPa30BATEIIbHBIX
IPOrpaMM € MCHOJIb30BAHUEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3JaHHBIX B
cyObekTe Poccuiickoii ®enepanmu B pamMKax — HAOUOHAIBHOIO MPOEKTA
«O0Opa3oBaHHe», B TOM YHCIIE COBMECTHO C JCTCKUMH TEXHONApPKaMH
«KBa"nTOpHYM».

6. Boeneuenue oOyvaronmxcs o0meo0pa3oBaTeIbHBIX OpraHu3aluid, Ha
0aze KOTOphIX co3parTcs W (QyHkuHoHupyroT Llentpel «Touka pocta», B
paznuuHble  (POPMBI COMPOBOXKACHWS W HACTABHUYECTBA C MCIHOJIb30BAHUEM
KaJIPOBBIX PECYPCOB, 00€CIEUMBAOIIMX PAOOTY BBICOKOOCHAIIEHHBIX YYECHUKO-
MECT, CO3JaHHbIX B CyObekTe Poccuiickoit denepanmm B paMKax HAMOHATBHOTO
npoekra «OOpa3oBaHHE» C YYETOM METOAOJIOTMH  (LIEJIEBOM  MOJEINHN)
HACTAaBHUYECTBA  OOywaromMxcs s OpPraHu3auuii,  OCYLIECTBIISFOIINAX
00pa3oBaTEAbHYIO JEATENBHOCTh MO 00IIECO0Pa30BATENBHBIM, JOMOJTHUTEIBHBIM
o0meoOpa3oBareibHBIM M OpOrpaMmmaM  CpeaHero  npo()eCCHOHATBHOTO
0o0pa3oBaHMs, B TOM YHCJE C NPUMECHCHUEM JIYUIINX MPAKTHK OOMEHA OMBITOM
MEXKIY 00YUYarOIIMMHKCS.

Lentpel «Touka pocTa» HCHONB3YIOT WHQPACTPYKTYPY M KAIPOBBIE
pecypchl  ACTCKMX TexHonapkoB «KBaHTOpHym», co3aaBacMbix Ha 0ase
0011e00pa3oBaTENbHBIX OpPraHU3alMiA, IJIs Pa3BUTUs MPOCKTHOH JEATEIBHOCTH
oOyuaromuxcs. [lemarormueckne  pabotHukm  LlentpoB «Touka  pocray
00ECNEUYNBAOT yYacTHE OOYYAMOIIMXCS B MEPONPHITHIX NETCKAX TEXHONAPKOB
«KBaHTOpHMYM» C yIAQJICHHBIM MCIOJIB30BAHUEM 000PYI0BAHHMSI, CPEACTB OOYUYCHHS
Y BOCIIUTAHUS, a TAKKE TPUHUMAIOT YYaCTUE B OPraHU3yEMbIX UMW CEMHHAPAX 10
neMOHCTpam  3(Q@QEKTUBHOTO  ONbITa  peau3alud  00Pa30BaATEIBHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKON M WHBIX HAIPABIICHHOCTENH CPENU MHBIX



0011e00pa30BaTENbHBIX OPraHu3alnid, PACIOIOKEHHBIX HA TEPPUTOPUH CYOBEKTA
Poccuiickoii denepanuu.

PernoHanbHeIM KOOPAMHATOPOM HA TEPPUTOPUM CyOBekTa Poccuiickoi
Odenepanun  odecneunBacTcss padoTa MO MOAAEPKKE 00mEe00pa3oBaTEIbHbIX
OpraHM3alMi, TMOKA3bIBAOIIMX HU3KHE OOpA30BATENBHBIE  PE3YJbTAThI, C
UCIOJb30BAHUEM HH(PPACTPYKTYPbl U KaapoBoro obecneueHus LlentpoB «Touka
pocTa» B Ppa3aMuHbIX (opMmarax (COBMECTHas peajau3anus 00pa30oBaTEIbHBIX
nporpamm, MpoBeACHUE 00yUYarOIUX MEPONPUATHIA, CEMUHAPOB, KOHCYJIbTAllMi U
np.).

[Ipn mpoBeNECHUM PA3NIMYHBIX MEPONPHUATHHA, CBA3aHHBIX C peaau3anuci
HAMOHAJIBHOrO mpoekTa «OO0pa30BaHME)», UCHOJIB30BAHUEM COOTBETCTBYIOLICH
WH(PACTPYKTYPBI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOHKHO OBITH 00ECTIEYECHO
X WH()OPMALMOHHOE COMPOBOXKICHHE, B TOM YHCIE B CPEICTBAX MAacCOBOM
uH(pOpMalMK, COLMAIBHBIX CETSIX, Ha caiiTax 00pa3oBaTENbHBIX OPraHU3alMil C
UCMNOJB30BaHUEM  (UPMEHHOH  CHUMBOJMKH  HAMOHAJILHOTO  MPOEKTa
«O0Opa3oBaHuEy.

Hudopmamms 06 yuactum LlentpoB «Touka poctay B MEPONPHUITHIX
HanpaeisieTcss  DeacpanbHOMY — OMEPAaToOpy B paMKaxX  €KEKBAPTAIBHOTO
MOHHMTOPHHTA.

6. TpeGoBanus k punancosomy obecnevenuro Llenrpos «Touka
pocTa»

duHaHcoBoEe obOecrieueHre (PpyHkuroHupoBaHus LleHTpoB «Touka pocray
BKJIIOYAET 3aTparhl B COOTBETCTBUM ¢ OOUIMMHU TPeOOBAHUSAMHU K OMPEICICHUIO
HOPMATUBHBIX 3aTPaT HA OKA3aHUE rOCYNAPCTBEHHBIX (MYHUIUNAIBHBIX) YCIAYT B
chepe AOMKONBHOT0, HAYaIbHOTO 0OLIEr0, OCHOBHOTO OOMIETO, CPEIHEr0 OOMIETO,
cpenHero mnpo(ecCHOHAILHOTO 00pa30BaHUs, JOMOJIHUTENBHOTO 00pa30BaHUs
AeTelt ¥ B3POCIIbIX, HOTIOJIHUTEILHOTO MPO(ECCHOHAIILHOTO 00pa3oBaHus Jisl JIULL,
UMECIOIIMX WM TOJydYallluX CcpeaHee npodecCHOHaIbHOE 00pa3oBaHUE,
npo(heCcCHOHATBEHOTO0 00yUYEHUs, MPUMEHIEMBIMU MIPU pacueTe o0bemMa CyOCcuanu
Ha (MHAHCOBOE 00ECNEUEHUE BBIMOJHEHHS IOCYAAPCTBEHHOTO (MYHULIMIIAIBHOTO)
3a[laHKsl HA OKA3aHUE TOCYJAPCTBEHHBIX (MYHUIMMAIBHBIX) YCIYT (BBINOJTHEHUE
paboT) TOCYJapCTBEHHbIM (MYHUIMOAIBHBIM) YUPEKACHUEM, YTBEPKACHHBIMU
npukazoM MuHnpoceemenuss Poccum ot 20 HosOps 2018 1. Ne 235 wu
BKJTIOYAIOIIMMH B TOM YHUCJIE:

- OmIary TpyJda NEeAaroruyeckux pabOTHUKOB 00e00pa3oBaTebHON
opranusaiuu, odecrneunBaromux Qyakiuuonuporanue Lientpor «Touka poctay;

- MPUOOPETEHUE AOCTATOUHOTO 0OBEMA OCHOBHBIX CPEICTB M MAaTEPUAIBHBIX
3aracoB, B TOM YMCJI€ PACXOJHbIX MATEPUAJIOB, JUIsl OOECMECUEHMs peau3aluu
oOpazoBareibHBIX OpPOrpaMM B 00BEME, HEOOXOJMMOM JUis HENPEPHIBHOM
peanu3anmu 00pa3oBaTENbHOrO MPOLECCa,;

- olecneueHue  TEKyWEH  ACATENBHOCTH  001Ee00pa3oBaTENbHOM
OpraHu3aluy Mo 00eCneueHn0 00Pa30BATEIBHOIO MPOIIECCa.



[Ipu ¢dopmupoBanum Oromxera cyObekTa Poccuiickoit ®enepaunu
(MECTHOTrO OFO/PKETa) HA OYECPEAHOH IO W IUIAHOBBIA MEPHOJ HEOOXOIUMO
npelyCMaTpUBaTh OFOPKETHBIE ACCUTHOBAHWS B 00BEME, HEOOXOOUMOM JUIs
(¢uHaHCcOBOTO OOecneveHus PpyHkumoHupoBanus LleHTpoB «Touka pocTa», B TOM
YHCJIE ¢ YYETOM COOTBETCTBYIOLICH MHACKCALINN.

7. 3akII0UYNTEIbHBIC MOJIOKEHHUS

[Ipn peanuzanuu MEpONPUATHH B LENISIX CO3AAHHAS U (PYHKIMOHMPOBAHUS
LlenTtpoB «Touka pocra» cyOvekT Poccumiickoii @enepaumm obecneunBacT
coOnmtoneHne  TpeboBaHMi AHTUMOHOIIOIBHOTO 3aKOHOJATENBCTBA M
3aKOHOJATENbCTBA O KOHTPAKTHOH cHcTeME B c(epe 3aKymnmoK TOBapoB, padoT,
YCIYT It 00ECTIEUEHUsI TOCYTAPCTBEHHBIX M MYHULIMNIAIBHBIX HY>K]I, B TOM YHCJIE
B 4acTH OOecreyeHHus: MOBBILICHUS 3(P(PEKTUBHOCTH, MCKIKOYCHUS OTPAHWYCHHS
Kpyra TMOCTaBUIMKOB M  MOCTABISIEMOr0  OOOPYJOBAaHMS,  MOBBILICHHS
PE3YJABTATUBHOCTH  OCYLICCTBIICHUSI 3aKYyMOK, OOECHEYeHHs MPO3PAYHOCTH,
NPEIOTBPALICHHS KOPPYNLMHU U IPYTHX 370yNIOTPEOIEHUIA.

[Ipn ocymecTrieHnn cyObekraMmu Poccuiickoit ®denepanuu  3aKymok
TOBApOB, padOT, yCJIYyr C IEIbl0 NPUOOPETEHUsT 000PYIOBaHUS, PACXOHBIX
MaTEpUANOB, CPEACTB OOyYEHWsT W BOCHUTAHUS B LEIAX Cco3daHus LIeHTpoB
«Touka pocta» 3a cuer cybcuaun u3 (enepanpHOoro OrmKeTa OROIKETaM
cyObekTOoB  Poccuiickoit  ®enepaumu  Ha  COQUHAHCHMPOBAHME  PACXOAHBIX
00s13arenbCTB cyObeKTOB Poccuiickoit deaepanum:

- olecneynBacTCs LEHTPAIM3ALMS 3aKYNMOK B TMOPSAKE, ONPEIACIICHHOM
NYHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTPAKTHOM cucteme B cdepe
3aKyMOK, TOBapoB, paboT, yciayr s OO0€CHeuYeHHs] TOCYNapCTBEHHBIX U
MYHULMNATBHBIX HYKI;

- NPUMEHSETCS HAlMOHAIBHBIA PEXUM B COOTBETCTBUM C TPEOOBAHHUSIMHU
craren 14 ®enepanpHoro 3akoHa ot 5 anpens 2013 r. Ne 44-D3 «O KOHTPAKTHOM
cucteMe B cdepe 3aKynmok ToBapoB, padOT, ycayr s 00CCHeUCHUs
rOCyJapCTBEHHBIX U MYHULIMITAIBHBIX HYXKI.

Kpome TOro, mpu oOCymieCTBICHUM 3aKynok cyObekramu Poccuiickoii
denepaunu JOKHBI OBITh YUTCHBI:

- MOJIOKEHUA MMOCTaHOBJIeHUs [IpaBurenscTBa Poccniickoit deneparun ot
03.12.2020 Ne 2013 «O MUHHUMAQJIBHOW JAOJE 3aKyNMOK TOBAPOB POCCHICKOIO
MIPOUCXOKICHUS

- noJiookeHus mnocra”HosieHus [IpaBurensctBa Poccuiickoit denepanuun
or 03.122020 Ne 2014 «O MUHAMABLHOH O00s3aTEIBHONH J0JE 3aKYIOK
POCCUIICKHX TOBApPOB M €€ NOCTHXKEHUU 3aKa3uuKoM» (BMecTe ¢ «IlonoxkenueM o
TpeOOBAHUAX K COACPKaHUIO M (opMe OoT4yeTa 00 00BEME 3aKYMOK POCCUHCKHUX
TOBapOB, B TOM YMCJIE TOBAPOB, MOCTABISEMBIX IMPH BBITOJHCHUM 3aKyNAcMBbIX
padoT, OKa3aHWUM 3aKYMAEMBIX YCIIYT, OCYIIECTBICHHBIX B LENSIX ITOCTHXKEHUS
3aKa3YMKOM MHWHMMAJIBHOM 00s3aTenbHOM JOMM 3aKyNnoK, O TPeOOBaHUSAX K
COJEP)KaHUI0  OOOCHOBAHMS  HEBO3MOXKHOCTH  JOCTHIXKEHHS  3aKa3YMKOM
MUHUMAJIGHON 00s3aTeIbHON JI0JIM 3aKYMOK POCCHICKHMX TOBApOB (B TOM YHUCIIE



TOBApOB, TOCTABISEMBIX TPHA BBIMOJHEHUM 3aKyNaeMbIX pPadoT, OKa3aHWU
3aKYMAaEMbIX YCIIYT) OTACIbHBIX BHIOB, MPH OCYIIECCTBICHHM 3aKYNOK KOTOPBIX
YCTAHOBJIEHBI OTPAHMYEHUS! AOMYCKa TOBAPOB, MPOMCXOMALINX W3 HMHOCTPAHHBIX
rOCyJIapCTB, O MOPAAKE MOATOTOBKM M PA3MEIICHUS B €IWHON MH(POPMALMOHHOM
cucteMe B cdepe 3aKynoK TaKMX OoTdera W 0O0OCHOBaHUsY, «[lonmoxeHuem o
NOPAAKE, KPUTEPUSAX W TMOCICACTBUM MPOBENCHUS OLEHKH BBIMOJHCHHS
3aKa3YMKOM OOS3aHHOCTH JOCTH)KCHHS MHMHHMMAJIBHOW 00s3aTenbHOR  10JM
3aKYMOK POCCHHCKMX TOBapOB (B TOM YHMCJIE TOBAPOB, MOCTABJISIEMBIX IPU
BBITIOJTHCHUH 3aKyMaeMbIX padOT, OKa3aHWUM 3aKyMacMbIX YCIIYT) OTACIbHBIX
BUJIOB, NPH OCYLICCTBIICHUM 3aKyNOK KOTOPBIX YCTAHOBJIEHBI OrPAHUYECHHS
JIOITyCKa TOBAPOB, MPOUCXOIAIIMX U3 MHOCTPAHHBIX TOCYAAPCTBY ).



Ipunoxenne Ne 1

KOMILIEKC
MEP («IOPOKHAS KAPTA») IO CO3JIAHUIO U ®YHKIIUOHUPOBAHUIO B
OBILEOBPA3OBATEJIbHBIX OPTAHU3AILIUSX, PACIHOJOXEHHBIX B
CEJHbCKOU MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OGPA30OBAHUS
ECTECTBEHHO-HAYUYHOM, 1 TEXHOJIOTMYECKOUN HAITIPABJIEHHOCTEN

K MeToauuecKkum PEKOMEHIALNAM

«TOUYKA POCTA»
Ne | Haumenosanue meponpusatuss | OTBETCTBEHHBIN Pesynbrar Cpok
YTBEpKIECHBI:
— JOJDKHOCTHOE JIULIO B COCTaBE
PErHOHAIIBHOTO
BEOMCTBEHHOT'O TTPOEKTHOTO
o(uca, OTBETCTBEHHOE 32
CO3JaHue U
HKIIHOHUPOBAHHE LICHTPOB o
ymxu P HEHTP PacnopsimurenpHbIil akT
«Touka pocray;
PErHOHAJIBHOTO OpraHa
— TIOKA3aTeNIn AeSITETbHOCTH o
HCTIOTHUTEIbHON
ueHTpos «Touka pocTay;
BJIACTH,
- TunoBoe [lonoxxenue o o
PernonanpHbIi OCYLIECTBIIAIOLIETO HE MO3JHEE
1. [mestenpnocTu LlenTpos «Touka 2
KOOPIUHATOP rOCyJIapCTBEHHOE 31 suBaps X° roga
pPOCTa» Ha TEPPUTOPUH
N ynpaByieHue B cepe
cyonexTa Poccutickoit
obpazoBanHus (nanee -
®denepaunu N
PacnopsAaUTEIbHBIN aKT
— TIEPEUCHb
POUB)
o01reo0pa3oBaTeIbHBIX
OpraHU3aLMi, PacHOJOKEHHBIX
B CEJIbLCKOH MECTHOCTH U
MaJIbIX TOpojax, Ha 6aze
KOTOPBIX TUIAHUPYETCS
cosnanue LlenTpos «Touka
pocTay.
Pervonanbueiii | [Tucemo ¢enepaibHOTO CoOMIacHo
5 CdhopmupoBaH u corjlacoBaH KOOPJMHATOP, omeparopa u OTHENBHOM
' UHPPACTPYKTYPHBIH JIUCT benepaabHBIN PacCoOPsAANUTENIbHBIN aKT y
rpaduky
oneparop POMB
OO®BsIBIICHBI 3aKYIKH TOBAPOB, o
PernonanpHbIi H3Bemenus o He no3aHee |
3. paboT, yCIyT i CO3aaHust
KOOPJIUHATOP MPOBEICHUH 3aKYTIOK ampens X rona
Llentpos «Touka pocra»
CdopmupoBaHbI MPOEKTHI . .
Perunonanenbiii  |PacnopsiauTenbHbIN akT He no3aHee |
4. | 3onupoBanus Llentpos «Touka
KOOPIHHATOP POUB ampens X rona
pocTa»
5 [IpoBeneH MOHUTOPUHT PpabOT PernonanpHbIi ITo dpopwme, 25 aBrycra X roaa,
' MO MPUBEACHUIO TIIOLIAA0K KOOPJIUHATOP onpeaensieMon Jajee eKEeroHo

* X — TOZ1 MOy YeHHS CyOCHIHH.




Ne | Haumenosanue meponpusatuss | OTBETCTBEHHBIN Pesynbrar Cpok
LlenTpos «Touka pocray» B MuHnpocBeleHus
COOTBETCTBUE C Poccun nnu
METOANYECKUMU DenepanbHbIM
PEKOMEHALUAMHI ONepaTopoM
Munnpocsewmenus Poccun
Hauvano paboter LienTpos PervonanbHbIi HndpopmarmonHoe
6. 1 cenTsibps X roxa
«Touka pocta» KOOPAUHATOP ocsemenne 8 CMU
E>xexBapTasbHBII MOHUTOPUHT
- 1 oktsa0ps X rona,
BBIIIOJIHEHHUs [TOKa3aTenen . OTtuer @PenepanbHOMY
PernonanbHbIi naiee —
7. CO37aHus U OmnepaTopy Mo UuToram
KOOPIHHATOP €XEeKBapTaJIbHO B

(YHKLMOHMPOBAHUS LICHTPOB
«Touka pocra»

MOHHUTOPHHTA

TeueHue 2-X JeT




Ipunoxenune Ne 2
K MeToan4ecKkuM peKoOMeHAAUusIM

MHUHHUMAJIBHBIE HHIUKATOPHI H IOKA3ATEJIN
PEAJIU3ALIUN MEPOIIPUATHN IO CO3JAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBILEOBPA3OBATEJIbHBIX OPTAHU3AILIUSX, PACIOJOXEHHBIX B
CEJHbCKOU MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OGPA30OBAHUS
ECTECTBEHHO-HAYUYHOUW U TEXHOJIOTMUECKOW HATIPABJIEHHOCTEWM

«Texnomorusa» U (WIH) KypChl
BHCYPOYHOH ACATEIFHOCTH
OOIICHHTEIICKTY AIbHOH
HAMPABICHHOCTH C
HCTIONIb30BAaHHEM CPEICTB
O0OyUCHHA W BOCITUTAHHAS
Llentpa «Touka poctay
(4emoBEK)

«TOUYKA POCTA»
MuHMMATLHOE 3HAYCHUE B
roa L MuHuMaTbHOE Metoauka pacuera
3HAYCHHE B TOA A/ | MHHHMAIBHOTO TTOKA3ATEIIA
HamvenoBanne mHAukaropa | o0meoOpa3oBaTenbHBIX
N . MAaJIOKOMITICKTHBIX B [CJIOM MO CYOBEKTY
(mokazares) OopraHu3auui, He .
oO1meoOpazoBarenbHbx| Poccniickoit deaepanum, B
SIBILTFOIITIXCSA 9
OpraHu3anuH roxa
MAaJIOKROMIIJICKTHBIMH

UncieHHOCTH 00y JarOIIHXCS
001meo0pa3oBaTeIEHOH
OpraHu3aliy, OCBAMBAFOIIIX
J1Ba ¥ OoJee yIeOHbIX
MpeaAMETa M3 YHCIA
MPSAMCTHBIX 00IACTCH
«ECcTeCTBEHHOHAY YHBIE
mpeaMeTh», «ECTeCTBEHHBIE Cymma 3HauCHUH
HAyKm», «MaTeMaTHKa H TOKa3aTelsl Mo BCEM 001Ie-
HH(OPMATHKA, 300 100 00pa30BaTCIIEHBIM
«OO0mIeCTBO3HAHUC H (B rox otkperrug — 150) | (B rox oTkpeiTHa — 50)|  opraHm3ariaM, Ha 6a3c
€CTECTBO3HAHHCY, KOTOPBIX CO3JAFOTCS

neHTpsI «Touka poctay

UucieHHOCTh 00YJArOIIHXCSI

00mmeo0pa3oBareIbHOM .
CymMa 3HaUCHUI
OPTaHH3AINH, OCBAWBAFOIIIHX
TOKa3aTelsl Mo BCEM 001Ie-

JIOTIOTHATCTHHBIC

60 30 00pa30BaTCIIEHBIM
001meo0pa3oBaTCIILHEIC

. (8 rox otkpbrTaa — 30) | (B rO OTKpBITHA — 15)| opraHm3araM, Ha 6a3c
MPOTPAMMBI TEXHHYCCKOH H
9 KOTOPBIX CO3IAOTCS

©CTCCTBCHHOHAYYHOH

neHTpsI «Touka poctay
HAMPABICHHOCTH C

HCTIOJIb30BAHUCM CPCACTB

’ YCnonb30BaHHE CPEACTB OGOPYIOBAHHSA, OOYYCHHA M BOCIHTAHHSA BO3MOJKHO HA BCEX YPOBHAX OOIIETO
00pazoBaHMA W LENECOOOPA3HO Ui pEeanM3alpd YPOUHOM M BHEYPOUYHOH JCATEIPHOCTH IO IPOTPaMMaM
€CTCCTBCHHO-HAYYHOM MW  TEXHOJNOTHYECKOM  HANMPABICHHOCTEH. Pacyer mokaszaTtena IpeayCMaTpHUBACT
CYMMHPOBAHHE YHCICHHOCTH OOYYarOIMXCS OO0IeoOpa30BaTCIbHOW OPTaHW3AUMH, KAKIBIH W3 KOTOPBIX
3aJCHCTBOBAH B OCBOCHHMH HE MEHEE ABYX MPEAMETOB, KYPCOB, JUCUMIUIMH (MOAYJICH) €CTECTBEHHO-HAYYHOH H
TEXHOJIOTHYCCKON HANPABICHHOCTEH B paMKaxX pEaln3allid OCHOBHBIX OOIcOOpa30BATENBHBIX IIPOTPAMM.
YUuTHIBAaOTCS Y4COHbIC IPEIMETHI M3 UHCIA TPEAMETHBIX oOnacted «Martematmka ©  HWH()OPMATHKA»,
«OOIIeCTBO3HAHNE W ECTECTBO3HAHME», «TexHonorms», «EcTecTBeHHOHAY4YHBIC NpPEIMETHDy, «ECTeCTBEHHBIC
HAYKH» H (MIHM) KyPChl BHCYPOYHOHW MCATCIBHOCTH, PCATM3YCMBIC C HCHOJB30BAHHCM CPCIACTB OOYUCHHA H
pocrutanmsa LienTpos «Touka pocra». B ciyuae, ecn B 00mieo0pazoBaTeIbHOM OPraHM3aMiH, 00INAs YHCICHHOCTh
00YUAFOIIHXCA MCHBIIC YKA3AHHOTO 3HAYUCHHS, 3HAUCHHUC MOKA3ATC/IA TOJDKHO COCTABILITH HE McHee 80% oT oOmieh
YHCICHHOCTH 00YUAFOIIUXCS,




0OYYCHHSA W BOCITHTAHAS
Llenrpa «Touka pocta»
(4eIOBEK)

Joma megaroruueckux
paboTHHKOB HeHTpa «To4uka
pocTay, mponreAmuX 00y UCHHE
3 |mo mporpamMmam u3 peecrpa 100 100 100
MPOrpaMM MOBBIIICHUS
KBaU(HKALHA (eICPATHHOTO
omeparopa’ (%)

B cmyuae, eci B 001Ie00PA30BATEIBHON OPraHM3ALMY, O0IAS YHCICHHOCTh OOYYAFOLIHXCS MCHBIIC 3HAUCHHMS,
VKa3aHHOTO B TOKA3aTele 1, 3HaUeHWE MOKA3aTelsl AOJDKHO COCTABIATH He MeHee 20% OT oOIel YHCICHHOCTH
oOyyarormuxcs. 11 MaTOKOMIUIEKTHBIX 00IEO0pa30BATEIbHBIX OPTAaHU3AIMHA JOIYCKACTCSl OTCYTCTBHC JTHICH3UH
HA JOTOJIHUTEIFHOE 00PA30BAHUE M PEATIM3Y EMBIX ITPOTPAMM JOMOTHUTEILHOTO 00PA30BAHMSL.

> B COOTBEICTBHH C MYHKTOM 2 4YacTH 5 cTathd 47 (emepambHOTO 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obopazopanmn B Poccmiickoii ®exepanum» TOBBINCHHC KBAUIM(PHKAOMH IEJATOTHUCCKHX PAaOOTHHUKOB
OCYIICCTBILICTCA HE PCE OTHOTO Pa3a B TPH Toja. [IOBBIMICHHC KBaIHM(PHKANH TCIATOTHICCKOTO PAOOTHHKA
neHTpa «Todka pocTay 3aCUMTHIBACTCS MPH HAJIWMYHHU JCHCTBYIOIIETO (C JATHI MPOXO’KICHHA IMPOIIIo He Oonee 3
JI€T) YAOCTOBEPCHHUS O MOBBIMICHUN KBAMM(DHUKAILMH IT0 IIPOTPaMMaM, COOTBETCTBYIOLIMM HampaBieHHOCTIM LleHTpa
«Touka pocra», WIH MPOXOXICHHH OOydeHHSI MO Iporpammam (emepanbHOTO omeparopa. Takke YUMTBHIBACTCS
HAIIMYHE V NEJArOTHUCCKUX PAOOTHHUKOB YIOCTOBEPEHHH O MOBBIIICHUHM KBATH()HMKAIMH IO IPOrpaMMaM H3
DeaepanbHOTO peecTpa 00pa30BaTEIbHBIX MPOTPAMM JOTIOIHUTEIBHOTO TPO(ECCHOHATEHOTO 00PA30BAHMSL.




Ipunoxenue Ne 3
K MeToan4ecKkuM peKoOMeHAAUusIM

Ilepevyensb 00me006pa30BaTEIBHBIX OPraHU3aNNil, HA 6a3¢ KOTOPBIX
IUIAHUPYETCsI co3JaHue U pyHknnoHupoBanue IleHTpoB oOpa3oBaHus
€CTEeCTBEHHO-HAYYHOH B TeXHOJIOIH4ecKoi HanpaBJ/jeHHocTel «Touka pocray»
B roay B paMKax (eaepajbHOro npoekra «CoBpeMeHHAasi HIK0JIa

HAMOHAJBHOTIO npoekTa «O0pa3oBaHue» B

(HaumeHoBaHUe
cyovexma Poccuiickoti @edepayuu)

Ne | HanmeHoBaHue Haunmenosanue Opugu4yeckn

Yucaennoct | MajokoMmieKTHA
n/ | MyHHUHOAJBHOT | 00Ieo0pa3oBaTe/bH

it agpec b 00y4ar- s (na/uer,
n | ooOpa3oBanusi | oii opraHu3anuu, Ha | 00uEoOpa3o- LIHXCS KOJIHYECTBO
0aze KoTOPOIA BaTeJIbHOH KJIACCOB-
MJIAHHPYETCS OpraHH3alHH KOMILJIEKTOB)
cozaxanue Llentpa (o ycramy)

«Touka pocra»




Ipunoxenue Ne 4
K MeToan4ecKkuM peKoOMeHAAUusIM

Tunosoe Ilojio:xkenue
o IlenTpe 06pa3oBaHusi €CTECTBEHHO-HAYYHOH H TEXHOJIOTHYECKO
HanpasjeHHocTeill «Touka pocray Ha 0ase <naumeHnoganue
00ue00pazoeamenibHOU opeanu3auuu™>

1. OO01mme noJioKeHust
1.1. llentp oOpa3oBaHUsi E€CTECTBCHHO-HAYYHOH W TEXHOJOTHUYECKOMN
HaIMpaBJICHHOCTEH «Touka pocTay Ha 0aze <HAUMEHOBAHUE

obweobpazosamenvHoli  opeanuzayuu>  (ganee - lIeHTp) co3gaH C LEJBIO
pazBuTHss Yy  0OydarIIUXCsl ~ €CTECTBEHHO-HAyYHOH,  MaTeMaTH4ECKOM,
WH(OPMALMOHHON TPAMOTHOCTH, (POPMUPOBAHUS KPUTUUYECKOTO W KPEATUBHOTO
MBILJICHAS,  COBEPLICHCTBOBAHWS ~ HABBIKOB  E€CTECTBEHHO-HAYYHOH W
TEXHOJIOTUYECKON HAIIPABIICHHOCTEMN.

1.2. LeHTp HE SsBISETCS HOPUAMYCCKUM JIMIOM W JACHCTBYET s
JOCTWKEHMSI  YCTaBHBIX — LENEH  <naumenosanue  obujeobpazosamenvhoi
opeanuzayuu> (fanee — YUPEKACHHE), a TAKKE B LENAX BBHIMOJIHCHUS 33434 W
JOCTWKEHMsI  TIOKa3aTelied WM pe3ysIbTarOB  HAUMOHAJIBHOTO  MPOEKTA
«O0Opa3oBaHuEy.

1.3. B cBoeit pedrenbHOCTH LleHTp pykoBoacTByercs DenepaibHbIM
3akoHOM Poccuiickoii @enepanmn ot 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHur B
Poccuiickoit denepaummny, , APYTUMH HOPMATHUBHBIMU JTOKYMEHTaMH
MunucreperBa npoceemieHust Poceuiickoid denepaunn, WHBIMA HOPMAaTHBHBIMU
mpaBoBbIMM  aktamu  Poccuiickot  @enepauuu, OporpamMMoil  pa3BUTHSA
<HaumeHnoganue  00ueobpPA306aAMeENbHON  Op2aHu3ayuy >, TIIaHAMH  PaOOTHI,
YTBEPKACHHBIMH YUPEIUTENIEM U HACTOSIIMM [10JI0KEHHEM.

1.4, lleHTp B CBO€H JCATEILHOCTH TMOJYUHSECTCS  PYKOBOJUTEIIO
YupexaeHus (IMpeEKTOpY ).

2. Henu, 3ana4n, pyHxuun gesreabHocTu LlenTpa

2.1.  OcHOBHOIA LENBIO NEATENBHOCTH LlenTpa SABJIAETCS
COBEPLICHCTBOBAHWE YCIOBUI JJIi MOBBIIIEHUS  KAauecTBa  0Opa3oBaHMs,
pacIlMpeHrss BO3MOXKHOCTEH OOyYarolMXCs B OCBOCHUM YYEOHBIX NPEIMETOB
€CTECTBCHHO-HAYYHON W  TEXHOJIOTHYECKONM  HANpPaBJIICHHOCTEHW, IMPOrpaMm
JOMOJIHUTENBHOTO ~ 00pa30BaHUsl  €CTECTBEHHO-HAYYHOW WM TEXHUYECKOH
HAIMPaBJICHHOCTEH, a TaKXKE JJII MPAKTUYECKOH OTpaOOTKM ydyeOHOro marepuaia
1o y4eOHbIM npeaMeTaM « Du3uka», « XuMus», « buosnorusy.

2.2. 3apavyamu LleHTpa SBASIOTCS:

2.2.1. peam3anps  OCHOBHBIX  00IICOOpPA30BATENBHBIX  MPOTPaMM IO

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYYHOM u TEXHOJIOTMYECKOMH
HANPaBJIEHHOCTEH, B TOM UHMCI€ B paMKax BHEYPOUYHOH JEATEIBHOCTH
o0y4Jaronmxcs;

2.2.2. pazpaboTka ¥ peaqu3alys Pa3HOYPOBHEBBIX  JOMOJIHHUTEIBHBIX
00meo0pa3oBaTeabHbIX  MPOrPpaMM  €CTECTBEHHO-HAYYHOW M TEXHUYECKOM



HAMPABJICHHOCTEH, a TAKXKE WMHBIX MPOrpaMM, B TOM YHCIIE B KaHUKYJISPHBIA
NEPUOT,

2.2.3. BoBAcUEeHUE OOYy4YarOMXCsl M MEJAroruu4eCcKux pPaOOTHUKOB B
MPOEKTHYIO ACATEIbHOCTD,

2.2.4. opranuzanusi BHEYYEOHOM IEATEIbHOCTH B KAHWKYJSPHBIA MEPHOL,
pa3padoTKa M peanu3anrs COOTBETCTBYOLIMX 00Pa30BaATEIbHBIX TPOTPAMM, B TOM
YHCIIE I Jlarepeil, OpraHu30BaHHBIX OOpPA30BATEIIbHBIMM OpPraHU3alUsIMU B
KaHUKYJISIPHBIA IEPUOT;

2.2.5. noBBIIIEHUE  TPO(PECCHOHAIBHOTO  MACTEPCTBA  MEJArOrMYECKHAX
pabotHukoB  LleHTpa, peamu3ylomMX  OCHOBHbIE W JOMOJIHUTEIIBHBIE
0011e00pa30BaTENbHBIE TPOTPAMMBI.

2.3. LlleHTp s [OOCTHXKEHUS WEJIA W BBINOJHEHHS 3a/Ja4  BIPaBe
B3aUMOJICHCTBOBATH C:

- pa3NMuYHBIMKA O0PA30BATENBHBIMUA OpraHM3alMsIMA B (POpME CETEBOrO
B3aUMOICHCTBHA,

- ¢ MHBIMU 00pa30BaTEIbHBIMUA OPraHU3aALMAMU, HA 0a3€ KOTOPHIX CO3/aHbI
neHTpol «Touka pocTay;

- ¢ (eacpanbHbIM  ONEPATOPOM, OCYIIECTBASIOMMM  (YHKOUU TIO
WHPOPMALMOHHOMY,  METOJMYECKOMY M OPraHu3alMOHHO-TEXHUUYECKOMY
COIMPOBOXKACHUAIO MEPONMPUATHI TO CO3JaHMI0 M (PYHKIMOHWPOBAHUIO LIEHTPOB
«Touka pocTa», B TOM UHMCIE MO BOMNPOCAM TMOBBIMICHUS KBATH(PUKALIH
NeAArornyeckux paboTHUKOB,

-  o0yYawIUMUCA W POJUTEISIMA  (3aKOHHBIMH ~ MPEACTABUTEIISIMH )
o0yvaromuxcs, B TOM YHACIE C TPUMEHEHUEM JAMCTAHIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHH.

3. Hopsinok ynpasienus Llearpom «Touka pocray»

3.1. PykoBomuTenp YUpEKACHUS WU3JACT JIOKAIbHBIA HOPMATHUBHBIA aKT O
Ha3HauYeHUH  pykoBoautenss  LleHTpa  (Kyparopa,  OTBETCTBEHHOIO  3a
()YHKLIMOHUPOBAHUE W PA3BUTHUE), a4 TAKXKE O CO3MaHWU LIeHTpa M yTBEPKACHUH
[Tonoxenue o aearenbHOCTH LleHTpa.

3.2. PyxoomuteneMm lleHTpa MOxkeT OBITb HA3HAUEH COTPYIHUK
VY4upexaeHus U3 Yucia PyKOBOAAIIUX U NEAArOTHYECKUX PAOOTHHKOB.

3.3. PyxoBoautens LlenTpa 00s13aH:

3.3.1. OCyWIECTBAATH ONEPATUBHOE PYKOBOJACTBO LIeHTpOM;

3.3.2. mpencraBnsaTe  MHTEpechl  LleHTpa MO JOBEPEHHOCTH B
MYHULMOAIBHBIX, TOCYJAPCTBEHHBIX OpraHax pPEruoHa, OpraHu3aumsax i
peaym3anuu Henen u 3anad Lienrpa;

3.3.3. oTuuThIBaTbCs nepen PykoBoauTeneM YUpEeKACHUs O pe3ynbTarax
pabGoTsi Llentpa;

3.3.4. BBINIONHATH WUHBIE 00s13aHHOCTH, PEAYCMOTPEHHBIE
3aKOHOJATENBCTBOM, YCTABOM YUPEKIEHHUs, IOJDKHOCTHOW WHCTPYKLUENH U
HactosAwmM [lonmoxxeHuem.

3.4. PykoBoaurens LlenTpa Brpase:



3.4.1. ocylmIeCTBIIATE PACCTAHOBKY KaapoB LleHTpa, mpuem Ha paboty
KOTOPBIX OCYIIECTBISIETCS MPUKA30M PYKOBOAUTENS Y UPEKICHUS,

3.4.2. MO COIJIACOBAHMIO C PYKOBOJUTENEM YUPEKACHHUS OPraHU30BHIBATH
y4eOHO- BOCHUTATENbHBIM mponecc B LIGHTpe B COOTBETCTBMM C LEHSAMH M
3anayamu LIeHTpa 1 OCylIeCTBIIATE KOHTPOJIb 3a €0 Pealli3alucii;

3.4.3. OCyHIECTBIIATh MOArOTOBKY OOYYAKOIIMXCS K YYAaCTHUIO B KOHKypCax,
ONUMMMNANAX, KOHPEPEHIMAX U UHBIX MEPONPUATHIX MO NPOQUII0 HANpPaBICHUIA
JEeATeNbHOCTH LleHTpa;

3.4.4. M0 COMIACOBAHWUKD C PYKOBOJUTEIIEM YUPEKACHUS OCYIIECTBIISTh
OPraHM3alliil0 W TOPOBEACHUE MEPONPHUATHA 10 mpoQuao  HanpaBlIeHWA
JEeATeNbHOCTH LleHTpa;

3.4.5. OCyLIECTBIISATE MHBIE MPABa, OTHOCSIIMECS K ACATEIbHOCTH LleHTpa u
HE MPOTUBOPEHAIME MLEIIM MW BHIAAM  JEATEIIBHOCTH  00pa3oBaTeNIbHOM
OpraHu3aliu, a TAaKKe 3aKOHOAATENLCTBY Poccuiickoit denepauuu.



Ipunoxenue Ne 5
K MeToan4ecKkuM peKoOMeHAAUusIM

PexomeHnaanuu no uCnoIb30BaHUIO CTAHAAPTHOI0 KOMILIEKTA
o0opynoBanus IlenTpa «Touka pocra» npu peaju3anuu Nporpamm
€CTeCTBEHHO-HAYYHOH H TeXHOJIOTHIeCKOH HATPABJICHHOCTEH

[lepeueHb CTAHAAPTHOTO KOMILIEKTa OOOPYAOBaHUS sl  OCHAILLECHMUS
Lentpor «Touka poctay cHOpMUPOBAH C YYETOM psifa MPUHIUIIOB, B TOM YUCIIE:

[TpuHIMIT MPEEeMCTBEHHOCTH CUCTEM oOopyaoBaHus. OOOpyAOBaHHE IS
OPOBEACHUSI YUCHUUECKUX MPAKTUUECKUX padoT SBISETCS OOLIUM AJisi YPOBHEH
OCHOBHOI'O 00WIEro W cpeaHero oobmiero oOpa3zoBaHus. B cucTemMe HaruisiIHbIX
CpeACcTB OOy4YeHUS M JAEMOHCTPALMOHHOTO OOOPYIOBAHUS MMEIOTCS 0a30BbIE
AJIEMEHTHI, OOWME AJii OCHOBHOIO OOIIEr0 M CPEeAHEro o0miero oOpa3oBaHUS.
[ludporass maboparopust ¥ 00OpPyJOBaHWE OOMIETO HA3HAYCHUS TO3BOJISIFOT
obecreunBarh JEATEABHOCTh O00YyYaIOIMXCsS KaKk B OCHOBHOMW, TaKk M B CTapiuei
IIKOJIE, @ B COBOKYITHOCTH C U(PPOBBIMH JIAOOpATOPUSAMH N0 PU3UKE, OMOIOTHH U
XUMUU — MPAKTUYECKYIO JEATETLHOCTh B PAMKaX M3YUYECHHUS €CTECTBEHHOHAYYHbIX
npeametoB B 10-11 knaccax Ha yriyOJ€HHOM YPOBHE.

[TpyHIMO coYeTaHMs KTACCUUYECKUX U COBPEMEHHBIX CPEJICTB MU3MEPEHUN U
CMOCOOO0B PKCMEPUMEHTAILHOTO MCCEN0BaHUs sBJICHUH. B coctaB 060pynoBaHus
BXOJST  KJIACCHMYECKME CPEICTBA M3MEPEHUs (HAmpUMEp: JTUHAMOMETPHI,
CTPEJIOYHBIE AMIIEPMETP M BOJBTMETP) M UU(POBbIE TPHOOPHI (HAPUMED:
nU(POBBIE BECHI, CEKYHAOMEDP) U JaTYuKU. COONIOACHHUE 3TOr0 MPUHIMIA UMEET
0c000€ 3HAUYEHUE NIJIsl YPOBHS OCHOBHOTO 001Iero 00pa3oBaHusl, MOCKOJIBKY 31ECh
OPOUCXOAMT 3HAKOMCTBO CO CIOcOo0aMM HM3MEPEHUS (PU3MUECKUX BEIMYMH,
dopMUpyeTCS MOHMMAHUE MPUHLMIOB ACHCTBUS AHAJIOTOBBIX HM3MEPHUTEIBHBIX
npuOOpOB M 00ECMEUMBACTCS MEPEXO] K HUCHOJIB30BAHUIO WHCTPYMEHTOB
1 (ppoBoit 1aboparopuu.

[IpyHUMO TpUOPUTETA YUYEHMUYECKOTO SKCIEPUMEHTA [UIsl peaiu3aliu
CUCTEMHO-CATENIbHOCTHOTO TOAX0MAa. Peanuzaiusi CUCTEMHO-AEATEIbHOCTHOTO
noaxoAa B 0OyYEHUM E€CTECTBEHHOHAYUYHBIM MpeaMeTaM Oa3upyeTcsi B MEPBYIO
ouepelb Ha BOBJCYCHUH OOYYAIOIIUXCS B TPAKTUYECCKYIO JEATEIBHOCTH 10
IPOBEACHUIO HAOMIOACHUN U OMBITOB. [109TOMY 3HAUUTENbHAS YacTh HAOIIOCHU I
U OMNBITOB, KOTOpPhIE B TPAJAUIMOHHON METOAMKE Mpelarajiuch Kak
JEMOHCTPALIMOHHbBIE, TMEPEHECEHbl B pa3psal yueHuueckux padotr. Craenyer
OTMETHUTH, YTO B HACTOSIICEC BpPEMsl M3yUEeHUE (PU3UKU, XUMHU WU OUOJIOTUU B
OCHOBHOH 1IKOJIe U Ha 0a30BOM YpPOBHE CTapuLICH ILIKOJbI OPUEHTUPYETCS Ha
OCBOCHUE E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH, KOTOPOE€ HIET UEPe3 Pa3BUTHE
CMOCOOHOCTEH yYalIuxcsi aHaIU3UpOBaTh Pa3HOOOPA3HYIO €CTECTBEHHOHAYUHYIO
UHGPOPMALIMIO U MCIIONB30BaTh MOJIYYCHHBIC 3HAHUS JJIs1 OOBICHEHUS SBJICHUNA U
OPOLIECCOB  OKPYIKAIOIIEr0 MHpa, MOHUMATh OCOOCHHOCTH MCMOJIb30BAHUS
METOJOB €CTECTBO3HAHUS Ui TIOJAYYECHUsT HAy4YHBIX JAHHBIX; MPOSIBJIAThH
CaMOCTOSITENIbHOCTh CYXKICHUM W MOHMMATh POJIb HAYKW M TEXHOJOTHUYECKUX
WHHOBAIM B pa3BUTUU OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX MCCIIEAOBAHUIMA



W WX CBSI3b C HAIIMM MaTEPHUATBHBIM OKPY>KCHHEM M COCTOSIHUEM OKPY>KarOLIEH
cpenpl. OpreHTanMs HAa €CTECTBEHHOHAYYHYIO TPAMOTHOCTD MTPEANOJIAracT aKIeHT
HA METOJOJIOTHIO HAYKH W HAPSIMYIO CBA3aHO KaK ¢ OOIIMM YMCIOM YUEHUYECKUX
OMBITOB B KypCcax €CTECTBEHHBIX HAYK, TaK W HAMpPaBICHHOCTBKD WX Ha
(OpPMHUPOBAHUE CAMOCTOSATEIBLHOCTH JCHCTBUIM MPU MPOBEICHUW HAOJFOJACHHMIA,
M3MEPEHNIN U UCCITETOBAHUM.

Hcnonb30BaHrue CpPEACTB HAMISAHOCTH W Yy4eOHOro oO0OpyAOBaHHS B
y4eOHOM [MPOLECCE HAMPABICHO HA BBIMOJHCHUS CICAYIOMMX (YHKIUII:
o0ecrneunBarOT 0OJIEe MOJIHYK W TOYHYHO MH(OPMALUIO 00 M3y4acMOM SIBICHUH
WIH OOBEKTE M TEM CaMbIM CHOCOOCTBYIOT MOBBIMICHUIO KAueCTBAa OOYYCHHS,
NOMOTAOT B MAKCUMAJIBHOM MEPE Pa3BUTh MO3HABATEIbHBIC HHTEPECH YUYALUXCS,
NOBBIIIAKOT YPOBEHb HAMISAHOCTH M JOCTYIMHOCTH OOYYEHHMS, YBEIWYHBAIOT
00BEM  CaMOCTOATENBHONH pa0dOThl  yYalIUXCSd HA YPOKE MW BHEYPOUHOM
JEATEIILHOCTH;, CO31AK0T YCIIOBUS AJsl OpPraHu3alui MPaKTUKO-OPUEHTHPOBAHHOMN
NPOEKTHOM M MCCIIE0OBATENBCKON ACATENbHOCTH, JAKOT BO3MOYKHOCTh JIOCTYITHEE
U ray0xke pacKpbITh COAEP)KAHUE Y4YeOHOro Marepualia, CrnocoOCTBYIOT
(OPMUPOBAHUIO Y YHALMXCS MOJTOXKUTETBHBIX MOTUBOB OOYUCHUS.

Baxuenimeir 4yactero ocHameHus lLleHtpa «Touka pocrtay sBigeTcs
nu(poBas 1aboparopus, NEPEUEHb NATYMKOB KOTOPOH MO3BOJISET HMCIOJIB30BATh
3Ty Ja0OpaToOpu0 MPH W3YYeHHH (U3HKK, XUMUM W OWonoruu. BeencHue B
HIKOJIbHBIM 3KCIEPUMEHT UU(POBBIX JATYMKOB Ui PETHCTPALMM PABTAYHBIX
BEJIMYMH W BO3MOKHOCTH HWCIOJIb30BAaTh KOMIBIOTEP (CMApPTPOH WM IJIAHUIET)
JUTS pac4eToB U 0(POPMIICHHS PE3YIBTATOB ONBITOB, TTO3BOJISET NEPEHTH HA HOBBIiA
KaQYeCTBEHHBIN YPOBEHD MPOBEACHUAS U3MEPEHHN, YIIPOCTHUB IMPOLIECC U3MEPEHUN U
NOBBICUB WX TOYHOCTb. [losiBIeHHME LM(POBBIX TEXHOJOTHH B JTAOOPATOPHBIX
padoTax TMOBBIMIACT MX AaKTyaJbHOCTh MW MPHUBJICKATEIIbHOCTH B CO3HAHUH
COBPEMEHHOTO IIKOJIbHAKA, YCUJIMBACT HAIJSAHOCTh KAaK B XOJ€ OMNBITOB, TaK W
npu 00pabOTKE pe3yJIbTaTOB € HCIOJB30BAHUEM MNPOrPAMMHBIX CpeAcTB. Jlis
SKCIEPUMEHTOB N0 OMOJIOTMM W XHMHHW 3TO SIBJISETCS 3HAYUMBIM MEPEXOIOM OT
KQYEeCTBEHHBIX HAOIIOJACHUN U OMBITOB K KOJTMYECTBEHHBIM SKCIIEPUMEHTAM.

HcnonrzoBanue nudpoBoit 1a00paTOpruu CYIMIECTBEHHO U3MEHSIET MOIXO/IbI
K MMPOBEICHUIO U IEMOHCTPALMOHHBIX, U YYEHUUYECKHUX OIBITOB:

Hcnonb3oBanne OM(QPOBBIX JATYMKOB B  KAYECTBE M3MEPHUTEIBHBIX
WHCTPYMEHTOB W3MCHSCT TMOAXOABl K TMPOBEACHUIO NPIMBIX H3MEPEHUIA
(pU3NYECKUX BETTUYHH.

TpaguuMOHHO B  KAYeCTBE CPEACTB  M3MEPEHMS]  MCHOJb30BAIMCH
OPOCTEHIIME WHCTPYMEHTHI (PBIYQXHBIE BEChl W PA3HOBECHI, MEH3YpKa,
JUHAMOMETP, TEPMOMETP) M CTPEIIOUHBIE MPUOOPHI (AMIEPMETP U BOJIETMETD).

Hcnonb3oBanne nM@POBBIX JATYMKOB TO3BOJSET HA COBEPIICHHO APYTrOM
KAYECTBEHHOM YPOBHE IMPOMU3BOJUTH HM3MEPEHUSI BPEMEHM, PACCTOSHHS, MUMETh
BO3MOKHOCTb PETUCTPUPOBATh W HAONIOAATh M3MEHEHUE BO BPEMEHM TaKUX
BEJIMYMH KaK TEMIIEPATYPA, JICKTPUUECKOE HAMPSHDKEHUE, CHITA TOKA U T. 1.

OTU BO3MOKHOCTH TO3BOJISIFOT, HAPUMED, HA YPOKax (PU3UKK C BBICOKOW
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTB TeJIa, ABMXKYIIETOCS HEPABHOMEPHO,
HAOMOaTh B JUHAMHMKE MPOLECC SJEKTPOMArHUTHON MHIYKIMHW, BOSHUKHOBEHHE



U U3MEHEHHUE WHAYKUIMOHHOTO TOKA, MCCIEAO0BAaTh M3MEHEHUE TEMIMEpaTyphbl C
TEUEHUEM BPEMEHHM B MIPOIIECCE YCTAHOBJICHHUS TEMJIOBOIO PABHOBECHS U T.]I.

Ha ypokax Onosioriuu nosiBjisieTcsi BO3MOKHOCTh MOJIyUYUTh KOJTMUECTBEHHbBIE
JaHHbIC TPU TPOBEACHUM OIBITOB, HAMpPUMEp: MpU onpeaeicHUHu (aKTOpPOB,
BIIMSIIOIIMX HA CKOPOCTH Mpolecca (POTOCUHTE3a, MPU U3YUEHUHU JIbIXaHUs KOPHEH
Y JIUCTHEB, IPU UCCIIENOBAHUU YCIOBUM MPOPACTAHUS CEMSIH U T. JI.

Ha ypokax XMMUM Ha KOJIMYECTBEHHBIA YPOBEHb MEPEXOIAT MPAKTUUECKUE
padOThl O U3YUYEHUIO TPOIIECCa IEKTPOIN3a, UCCIEIOBAHNE IK30TCPMUUECKUX U
SHAOTEPMHUUYECKUX PEaklMid, TeniaoBoro >¢g¢dekra ropenus tormnmea U T. A C
UCIMOJIb30BAHUEM TPAJAULMOHHBIX «AHAJIOTOBBIX» CPEICTB MOJOOHBIE U3MEPEHUS
BBIMIOJIHATHh HEBO3MOXKHO. OJTHAKO, MPU NEPEXoAe Ha 1U(POBYIO JTaADOPATOPHUIO B
TEMATUYECKOM TUIAHUPOBAHUM HEOOXOJMMO MPEAYCMOTPETh IOMOJIHUTEIBHOE
BpeMs sl 00yueHus padoTe ¢ JaTuuKamu, BKIKOYas COOPKY IKCIEPUMEHTATIBHOM
YCTAHOBKM C JAaTUMKAMU, CHATHUE MOKA3aHU C SKpaHa KOMIIBIOTEPA, OMPEACTICHUE
MIOT'PEITHOCTEN N3MEPEHNH.

Jlns paGotel ¢ UM(POBBIMU JAaTYMKAMU HCIHOJB3YETCS CIEHUATLHOE
nporpaMMHOE 00€CreUeHe, YCTAaHOBICHHOE Ha KOMMbIOTEp. [l KOMMYHUKALIUU
IU(PPOBBIX JATYMKOB, 3aUCU W XPaHEHWs HHPOPMALMHU, MOJTYUYEHHOH € HX
MOMOIIBI0, [U(POBaAs JTaOOPaTOPHsl MCIOJB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEOOXOIUMBIM YCTAHOBJIEHHBIM MPOrPAMMHBIM 00ECIIEYEHUEM.

Hcnonb3oBaHUE KOMIBIOTEPHOM  (OpMBI  PErucTpallMé  MOJYUYEHHBIX
3HAYEHUH W TOCTPOEHUs] TPaPUKOB U3MEHSET MOAXOJAbl K O(OPMIICHHUIO
71a00PATOPHBIX U MPAKTAYECKUX PabOT 00yUYaArOIIMMHUCH.

JlaHHbIe, TOJYYCHHBIC MPU MOMOIIM LHUQPPOBBIX TATUUKOB, BHOCSTCS B
AJICKTPOHHBIE TaOJHUIBI, YTO TMO3BOJIET CTPOUTH Tpauku 3aBUCUMOCTEH
UCCIIEAYEMbIX BEIMYMH HA 3KpaHe KommbioTepa. Ha ocHoBaHMU 3TuX rpaduKoB
JeNiaTh BBIBOJBI O XapaKTepe 3aBUCUMOCTH BEJIMYMH OT BPEMEHM WM JAPYTHX
napameTpoB. Ha yrmyOmeHHOM ypoBHE 1enaecoo0pa3Ho o0y4yaTh MPOBOAMTH
anmnmpoOKCUMAIMIO BHIOPAHHBIX TOUYEK UTOTOBOM rpauiecKoii 3aBUCUMOCTBIO.

OTH HOBbIE BO3MOKHOCTH TO3BOJIIIOT aBTOMATU3WPOBATh PYTHHHBIC
OpoLeyphl  3aMOjHEHUsT TAONML, BBIMOJIHEHUE  OJHOTUIIHBIX  PACUETOB,
noctpoeHusi rpagukoB. l{udposas ¢orokamepa mno3zpossger choTorpadupoBaTh
COOpPaHHYIO JKCIECPUMEHTAIBHYIO YCTAHOBKY W NPHKPENUTh (ororpaduio B
ANEKTPOHHBIA OTUeT. Takum 00pa3oM, OCYIIECTBISIETCS MEPEXO] K O(QOPMIICHUIO
AJIEKTPOHHOTO ~ OTYETa O TMPOJEIAHHOM SKCIEPUMEHTE, MPOEKTHOH WK
UCCIIE0BATENbCKOM padoTe.

B0O3MOXKHOCTh ~ MCMOJIb30BAHUSI  BUICOHAONMIONEHHUS 32  MPOLIECCOM
BBITOJIHEHUSI TMPAKTUUYECKUX PA0OT OOYYAIOIUMUCS HW3MEHSET MOAXOAbl K
OLICHUBAHUIO palboT.

ONEKTPOHHBIA OTYET O NPOACIIAHHOM MPAKTUYECKOW padoTe MOXKET
COIMPOBOKAATHCS MPUKPEIJIEHHOH (oTorpadueii, kKoTopas MO3BOJSET OLICHUBATH
OPaBUIBHOCTh COOPAaHHON AKCHEPUMEHTAIBHON YCTAHOBKM, O0Jie€ TIOJHO
OMpENENaTh  TMOJHOTY W MPAaBWIBHOCTH  MPOACIAHHOTO  MCCIIEIOBAHUS,
aHAJIM3UPOBATh JOCTOBEPHOCTh MPEACTABICHHBIX AKCHEPUMEHTATIBHBIX TAHHBIX.
[Ipy OJHOBPEMEHHOM BBIMIOJTHEHUM Pa3HBIMU TpyMnaMu OOYYAIOUIMXCS Pa3HbIX



UCCIICIOBATENBCKAX PadoT 1esieco00pa3HO MCMONb30BaTh BHJACO3AMUCH BCETO
xofa paboT. B 3TOM ciy4yae OLICHMBAaThCS MOTYT HE TOJBKO TNPEAMETHBIC
pe3yNbTaThl, CBS3aHHBIE C MPOBEACHUEM KOHKPETHOTO SKCIEPUMEHTa, HO U
KOMMYHUKATUBHBIE W  PEryJISTUBHbIC JACHCTBUS: IUIAHUPOBAHHE PadOTHI,
OTCJICKMBAHKUE XOJa PpaboThl, KOPPEKIMs MjaHa padoThl, KOMMYHHUKAIMs B
COBMECTHOM JEATENIBHOCTH, HAJIMUME (WA OTCYTCTBHE) KOH(IMKTOB U CIOCOOBI
WX PELICHHUS.

Hcnonb3oBanue MUPPOBbIX Ja00paTOpuii CYUIECTBEHHO PACUIMPSET CIEKTP
BO3MOKHBIX OMNBITOB M MCCIEAOBAHWMA, OCOOCHHO 3TO KacaeTcs U3YUYCHUs
OMOJIOTUU U XUMUH,

Pacuivpenue crektpa BO3MOKHOCTEH MOKHO MPOWUIIOCTPUPOBATh Ha
OpUMEPE H3YYEHUS DJICKTPOMArHUTHOW MHAYKUMM B Kypce ¢usuku. Ilpu
UCIMOJIb30BAHUU CTPEJIOYHOIO aMIIEPMETPa TPAAUIIMOHHO HAOMIOAAOT JIMlib (DaKT
BO3HUKHOBEHHUS HWHIYKIIMOHHOTO TOKA B TMPOBOJHUKE U W3MEHECHUE €ro
HaMpaBJICHUs PU U3MEHEHUHM CKOPOCTH BHECEHMsI MAarHUTA WK €ro MOJISPHOCTH.
Hcnonb3oBanue 1UGpPOBOro AaTyvKa MO3BOJISET MONYUYUTh ocumiorpammy D/1C
WHAYKIMKY, BO3HUKAIOUICH B KATyLIKE, MPU MPOJIETE Yepe3 HEe MAarHura. ITO
MO3BOJISIET CpPAaBHMBATh 3HA4YeHUst MakcuMaibHbix OJIC mpu mponere uepes
KaTyUIKy MarHuTa ¢ Pa3HbIMA CKOPOCTSIMM M C Pa3HOM MOJISIPHOCTEIO,
aHAJTM3UPOBATh BUJI NOJTYYEHHOM 3aBHCUMOCTH, KOHCTPYUPOBATh
AKCIEPUMEHTATIBHBIE 3a1a4M M0 U3YUYECHUIO JJIEKTPOMATHUTHON MHYKIIUH.

[udpoas naboparopusi MO3BOJSIECT OPraHU30BATH MPOEKTHYIO M YUEOHO-
UCCJIE0BATENbCKYIO ACATEIbHOCTh HIKOJBHUKOB KakK B PaMKax YPOKOB, TaK U BO
BHEYPOUHO# jAedarenbHOCTH. Hanmnune pazHooOpa3HbIX HU(POBBIX JATUUKOB JAET
BO3MOKHOCTh MPOBOJIUTH Camble PazHOOOpAa3HBIE HMCCIIEAOBAHUS, OMUPAiCh Ha
UHTEpechl o0yuaronmxcs. B kauecTBe mpumepa MOKHO MPUBECTU UCCIICIOBAHUS
DKOJIOTUYECKON HAMpPaBACHHOCTH TO BBISABICHUIO (DAKTOPOB  3arpsi3HEHUs
OKpY>Karoliel Cpe/ibl, U3YUYEHUIO HKOJOTHUECKOTO COCTOSIHUS TOMEIICHUH HIKOJIBI,
MOYBBI, BO3JyXa B HACEICHHOM MyHKTe W T.J. Mccnenoparenbckue padoThI C
UCMOJIb30BAHUEM IIM(PPOBBIX JATUMKOB LIEIECO00pa3HO npeaiaratsh yyammumces 10-
11 xknaccoB B pamkax oOs3aTeNbHOM Uil HMX NOPOEKTHOM JAEATEIBHOCTH.
BbINonHEeHWE TakuX MPOECKTOB SBJISETCS OCHOBAHMEM JJisi OLIEHKU HE TOJIBKO
YPOBHsI C(POPMUPOBAHHOCTH MPEAMETHBIX PE3YJIBTATOB, HO WMTOTOBON OLIEHKU
JOCTHKEHUSI METANPEAMETHBIX  PE3yJbTaTOB OOYYECHUS: KOMMYHUKATHBHBIX
(KOTOpBIE OLICHMBAIOTCSl KaK B MPOLIECCE MPOBEACHUS PadOThI, TAK U B MPOLIECCE
3aLUTHI MPOEKTA UM UCCIICIOBAHUS) U PETYJISTUBHBIX (KOTOPHIE OLIEHUBAIOTCS B
MPOLIECCE BBHIMOJIHCHUSI MPOEKTA).

OcHaienue s U3ydeHus (PU3MKU TPEACTaBICHO B BHUJE 00OpYIOBaHUS
IJIs. IEMOHCTPALIMOHHBIX OMBITOB U O0OPYJOBaHUS IJisi JIabOpaTopHbIX paboT U
YUEHUYECKUX ONBITOB, BKIIOYas OOIIyI0 sl €CTECTBEHHOHAYYHOTO IIMKJIa
nudpoByro nadopaTopuio, a Takxke HMUPPOBYIO JTAOOpaTopuio Mo (U3MKE (Kak
JOTIOJIHUTENBHBIA 3JIEMEHT 1Sl YIITyONEHHOTO N3YYEHHS (PU3UKH ).

JIEMOHCTpallMOHHOE 000pyI0BaHUE o0ecreynBacT  BO3MOXHOCTh
HAOMOIeHUsT OOJIBINMHCTBA WM3YYAaEeMbIX SIBJICHWI, MPOLECCOB M 3aKOHOB. JTO
BO3MOKHO MpPU ONTUMAILHOM COYETAHUM AHAJIOTOBBIX U IU(PPOBBIX CPEINCTB



HAOJFOJICHUS, aHAIM3a U3MEPUTENBHON nHPopManmu. Tak, HanpuMep, s Kypca
(M3MKA OCHOBHOHM INKOJIBI €CTh BO3MOXKHOCTh JIEMOHCTPALMM KJIACCUYECKUX
JEMOHCTPALMOHHBIX JKCIEPUMEHTOB. MancHue Tea B TpyOke HbroToHa,
JEMOHCTpALKs ACHCTBUS aTMOC(EPHOro AaBiIcHUs, 3aKkoHa [lackans, u3MeHeHUs
o0beMa TEN MPU HArpeBaHUM (OXJIAKICHUM ), IPUTSHKEHUS MOJICKYJT U T.1. Habop
10 JIEKTPOCTATUKE AACT BO3MOKHOCTh ACMOHCTPALMHU 3NEKTPU3ALMH TEN, 3aKOHA
COXPAHEHUS 3apsAaa, TUHUI HAMPSHKEHHOCTH SJIEKTPUYECKOTO MOJS M T.Jl. © MOXKET
UCIOJIb30BaThCS KaK 8 KJlacce MPU M3YUYEHUH SJIEKTPOMATHUTHBIX SIBJICHWMA, TaK U
B 10 Kyacce npu M3y4eHUH SIEKTPOCTATHKH.

[Ipn mnpoBeAECHUM NEMOHCTPAMOHHBIX OIBITOB JOJDKHBI COOMFOIATHCS
TpeOOBaHUS K WX HANSIIHOCTH (SCHAs M TMOHSATHAS ITOCTAHOBKA OIBITA),
BUJMMOCTH JUIsl BCEX VY4YAlMXCH Kiacca (MPU HaIW4YMW MEJKUX ACTamei
UCTIONIB3YETCSl WX YBEJIMYEHHOE W300paXKEeHWE NpPU MNOMOLIM BeO-KaMephl),
SMOLIMOHAIBHOCTH M, MO BO3MO>KHOCTH, 3aHMMATEIBHOCTH (AEMOHCTPALMOHHBIN
OTBIT JOJKEH BBI3BIBATH MHTEPEC YYAIUXCS, CO3AABATh MOTUBALMIO K U3YUYCHHUIO
npeaMera) U yOeIUTENBHOCTH (MOKa3biBaTh TOT 3(PQEKT, HA AEMOHCTPALMIO
KOTOPOT0 OH ObLJT HAMPABJIEH ).

OpHako peanu3auus ACITETBHOCTHOTO TMOAXOAA B OOydeHUM (U3MKE
NEPEHOCUT AaKIEHT C JEMOHCTPALMOHHOTO JKCIEPHUMEHTA HA YUYCHUUYECKUH.
Hampumep, mo MeXaHWKE MCCICAOBAHUEC KHHEMATHYECKMX 3aKOHOMEPHOCTEH,
3aKOHOB JHMHAMHUKH, KOJIECOATEIbHBIX ABUKCHHUNA TEPEHECEHO B YUYCHUYECKUH
SKCIEPUMEHT € COOTBETCTBYIOINMM HabopoMm oOopynoBanusi. [lpw usyueHun
ANEKTPOJAMHAMUKH JIa0OpaTOpHOE OOOPYJOBAHME TO3BOJISET HMCCIIEA0BATh HE
TOJIBKO 3aKOHbl TOCTOSSHHOTO TOKA, HO € MCHOJB30BAHUEM KOMIIBKOTEPHOTO
ocumtorpada Mo3BOJAET MPOHAONIOAATh W UCCIIECAOBATh AJCKTPHUYECKUE LETH
NEPEMEHHOTO TOKA, OJIOK AMOJOB TMO3BOJISIET HKCCIEI0BATH BOJBTAMIEPHBIE
XapakTepUCTHKU auoja. [lpu u3ydeHun onTvku JaboparopHoe 00OpYAOBaHHE
NO3BOJIICT M3YYWTh 3aKOHbI T€OMETPUYECKOH ONTHUKH (ITPETOMJICHUE CBETA B
MOJTYUJIMHAPE W MOJTyUYEHUE N300PKCHUSI B JIMH3AX ) U TPOHAOII0]aTh OCHOBHBIC
SBJICHUS BOJIHOBOM ONTWUKKA (MHTEp(EpPEHUMS M TOJSPHU3ALMs), HCCIEA0BATh
INQPPAKLMIO CBETA (AM(PPAKIMOHHAS PELIETKA).

B cooTBeTCTBMM C TNpPEeaAMETHBIMH pe3yabTaTaMu OOyueHus (pusmke
000pYyIOBAHUE ISl YUEHUYECKUX OMBITOB OOECIIEUMBACT MPOBEACHUE CIIEAYOIINX
TUNOB PadOT, CrPYNIIMPOBAHHBIX MO BHJIAM ACATEIBHOCTH, HE3ABUCUMO OT WX
TEMATHYECCKON MPUHAICKHOCTH:

1. IlpoBeneHue nOpPsIMBIX M3MEPCHHUN (PU3NYECKUMX BEIWYHMH (M3MEPEHUE
Maccel, 00bEMa >KUIAKOCTH, TEMIIEPATyPbl JKUAKOCTH, CHWJBI, CHJIBI TOKa,
HANPSHKEHUS) C UCMOJIb30BAHUEM aHAIIOTOBBIX U LIM(PPOBBIX TPHOOPOB.

2. IlpoBepka 3aAaHHBIX MPEANOIOKECHHNA (MTPSAMBIE U3MEPEHUS (PU3HUECKUAX
BEIIMYMH W CPABHCHHEC 3a/JIaHHBIX COOTHOLIEHWH Mexay HUMH). Hanpumep:
NPOBEPKA YCJIOBHHA IUIABaHMs TEJ, YCJIOBHMI pPaBHOBECHs pblyara U OJIOKOB,
3aKOHOMEPHOCTEH  MOCIENOBATENIBHOIO W MAPAJUICIbBHOTO  COCIMHEHUS
NPOBOJAHMKOB H T. JI.

3. PacyeT 1o nmony4eHHBIM Pe3ybTaraM MPSIMbIX K3MEPEHUNA 3aBUCUMOTO OT
HUX NapameTpa (B OCHOBHOM LIKOJIC) U KOCBEHHBIE m3MepeHus (B 10-11 kimaccax).



Hanpumep: yckopeHue Tena MpU PABHOYCKOPEHHOM JIBUKEHUHM, YCKOPEHUE
CBOOOJHOTO MAJCHUS, KECTKOCTh MPYKUHBI, KOIPPUIMEHT TPEHUs CKOJIBKEHUS,
MEXAHWYECKast padoTa U MOLIHOCTb U T. 1.

4. HaGntoneHue sSBICHHUIA M TOCTAHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE)
no oOHapy>XEHUIO (PAKTOPOB, BIUSIONIMX HA MPOTEKAHWUE JAHHBIX SIBJICHUH.
Hanpumep: npsMoiuHeiiHOe pacnpoCTPaHEHUE CBETA, TUCIIEPCUS CBETA;, U3YUCHUE
CBOMCTB M300PAKEHUS B TNTOCKOM 3€PKaJIC U T. 1.

5. HccnenoBanne 3aBUCUMOCTH OJHON (PM3WYECKON BEIMYMHBI OT APYroi ¢
NPECTABICHUEM PE3YJIbTATOB B BHJE Ipaduka W pacuera HCKOMOTO MapameTpa.
Hanpumep: 3aBUCMMOCTH MyTH PABHOMEPHO JBMKYLIETOCS Tejda OT BPEMEHHU
JBWKEHUS TEJA, CWJIbI TPEHHS CKOJIBKEHHSI OT CHJIbI HOPMAJbHOTO [ABJICHUS,
KadecTBa OOpaOOTKM MNOBEPXHOCTEH TEM W HE3ABUCHUMOCTU CHJIBI TPEHUS OT
IUIOIIAM COMPUKOCHOBEHUSI TEJ;, CHUJIbl YIOPYTOCTH OT YJ/UIMHEHUS TPYXKHUHBI,
BBITAJIKUBAIONICH CHUJIBI OT 00bEMA MOTPY>KEHHOW 4YacTH Tejla M OT IJIOTHOCTH
KUJIKOCTH, €€ HE3aBUCUMOCTM OT IUIOTHOCTH TeEJia, OT TIyOMHBI, Ha KOTOPYIO
NOTPYKEHO TEJIO U T .

JlaGoparopHoe 000pyI0BaHUE o0ecreunBacT CaMOCTOSTETbHBIM
YUEHUUYECKUH DKCIEPUMEHT, KOTOPBIA MOXKET HMETh pa3uyHble (HOPMBIL:
(pOHTANBHBIA 3KCIEPUMEHT ((PPOHTAIBHBIE ONBITHL M JTAOOPATOPHBIE PAOOTHI),
pabOThl  MPAKTHKyMa, YYEOHO-UCCIENOBATEILCKUE pabOThl W MPOEKTHI
AKCIEPUMEHTAJIBHOTO Xapaktepa. [lpu 3TOM HOPMATUBHO-00S3aTEIbHBIM BHE
3aBUCUMOCTH OT YPOBHS HM3yueHUs (m3uku (0a30BbIi wim yrioyOJeHHBIH) |
oOpazoBareiabHON mporpaMmbl  (OCHOBHAsl WJIM  CPEAHSS IIKOJA) SIBIISIETCS
($poHTaIBbHBIN SKCTIEpUMEHT. UMEHHO MOCPENCTBOM (PPOHTATBHOTO IKCIIEPUMEHTA
JOCTUTAKOTCS  MPEIMETHBIE PE3YybTaThl AKCIEPUMEHTATBHOIO XapakTtepa, a
yUallUMUCST OCBAMBAIOTCS CMOCOOBI JCHCTBUIM, COOTBETCTBYIOLIME YKA3aHHBIM
BBIIIC MATHA TAMAM paboT. JIaGopaTopHbIi TPAKTHKYM LEIeCO00Pa3eH TOABKO NPH
yIIIyOJIEHHOM YPOBHE M3yUYEHUS MTPEAMETA.

OnTuManbHBIM U8 JIOCTIDKEHMsI 1eNiel  MmpoBeneHus (HPOHTATIBLHOTO
DKCIIEPUMEHTA SIBJIIETCS MPEACTABICHUE JIaOOpaTOPHOro OOOPYAOBAaHUSA U
MaTepUajioB B BUAE TEMATUUYECKMX KOMILUIEKTOB MO MEXAHUKE, MOJICKYJISPHOMH
du3MKe, PNEKTPUUYECTBY U ONTHUKE. MCMOMb30BaHME TEMAaTUUYECKUX KOMILUIEKTOB
CcnocoOCTBYET (OPMHUPOBAHMIO TAKOTO BaKHEHUIIErO0 YMEHUS, Kak moadop
ydaimuMmucs 00OpyJOBaHMsS B COOTBETCTBHHM C LENBK) HCCIECAOBAHUS W3
U30BITOYHONH HOMEHKIIATYPbl MPEAJIOKEHHOTO KOMIUIEKTA; MO3BOJIIET MPOBOAUTH
AKCIEPUMEHTAJBHYIO pa0doTy Ha J000M 3Tane ypoKa, YMEHBIIAET TPYIOBBIC
3aTparbl Y4YuTeNs TMPU MOATOTOBKE K YpOKaMm, TIOCKOJbKY HE Tpedyercs
NEPEKOMITOHOBKA 00OPYIOBaHKS B COOTBETCTBHH € 33JJa4aMU KOHKPETHOTO YPOKa.

[Ipy TIaHUPOBAHMM MPAKTUYECKUX PAdOT BaXKHO MMETh B BHJIY, YTO
OPEIMETHBIC PE3YJIbTaThl SKCIEPUMEHTATBHOIO XapaKkTepa MOTYT OBbITh OCBOEHBI
TOJILKO MPH ONTUMAJILHOM COYETAHWU KPATKOBPEMEHHBIX (PPOHTATBHBIX OMBITOB U
0JIHOYACOBBIX JIAOOPATOPHBIX padoT.

BaxxHoe 3HaueHme wumMeer TOT (PakT, 4YTO B COCTaB (PPOHTAIBLHOIO
000pyZ0BaHus HAPSIY C AHAJIOTOBBIMU BXOJST U LIM(POBBIE CPEACTBA U3MEPEHHUS.
K HUM OTHOCSTCS AJIEKTPOHHBIN CEKYHAOMEP C JaTUYMKAMM, DJIEKTPOHHBIE BECHI U



naTuukn  nu@poBoit  nmaGoparopuu. Takum  oOpa3oMm, TP  MPOBEACHHUH
(POHTATBHOTO 3KCHEPUMEHTA B OCHOBHOM IIKOJIE YYEHWKH 3HAKOMSTCS C
ANEKTPOHHBIMU CMIOCOOAMH U3MEPEHUI M BBIYACIICHHIA.

briok o0opyaoBanus g ydeHUUYECKUX paboT no (pusuke chOpMUPOBAH HA
0aze mepeuHs OOOpyAOBaHWS [Uisl MPOBEACHUS OCHOBHOIO TOCYIAAPCTBEHHOTO
sK3aMeHa no ¢usuke. McnonaszoBanue mpuOOpoB U 000PYIOBAHUS C €IUHBIMM IS
BCEX  OOy4YarOIIMXCS  XApaKTCPUCTHKAMHM  MO3BOJIIET  CTAaHJAPTHU3HPOBATH
OPOUEAYPBl  BBIMOJIHEHUS SKCIEPUMCHTAIBHBIX 33JaHUil Ha DJK3aMEHE W
00ECIEUNTh HAACIKHYIO OLIEHKY PE3YJIbTATOB HA OCHOBAHWH SKCIEPTHOM MPOBEPKH
0TBeTOB OOyuarommxcs. [Ipn 3TOM OCHOBaHWEM I BBIBOJA O MPABWJIBHOCTH
NPOBEACHHUS JAHHOTO OMBITA SIBJSIOTCS PE3YJIBTATHI, MOTYUYCHHBIC YYalUMUCS
NOCPEACTBOM MPSIMBIX U3MEPEHU 3aJaHHBIX (PU3NYECKUX BEITMYMH.

HaGop s mnpoBedeHHWss OCHOBHOTO TOCYJAPCTBEHHOIO — 3K3aMEHa
oOecrieunBacT  pa3pabOTKy  HECKOJIBKMX  OJHOTHUIHBIX  3aJaHuid  OpH
WCMOJb30BaHUU OJMHAKOBOIO OOOpPYAOBAaHWS C PA3HbIMH XapaKTCPUCTHKAMMU.
OTOT MOAXOJ LENECO00pa3HO MCIOJIB30BaTh W MPU NPOBEACHUH (PPOHTAIBHBIX
OMBITOB M naboparopHbIX pador. Hanmpumep, npu mpoOBEACHHH MCCIEIOBAHHS
3aBUCUMOCTH CHJIBI TOKA OT HANPSHKCHHUS MOKHO BBIICTWTH B KJacce TPYMIbI,
KOTOpbIe OyAyT MPOBOJAMTH JAHHOE WCCICAOBAHUE, HCIONB3Ysl PE3UCTOPBI C
Pa3HBIM COMPOTHBIICHUEM, WM JamMnouky. [lo pe3ynpraTaMm MOXKHO CpaBHHUTH
NOJTyYEHHBIE 3aBUCUMOCTH, OOCYIWTh T'PAHULBI BBIMTOJHEHUS 3akoHa Oma yis
y4acTKa LEMU, ONPEACIUTh CONPOTUBIICHUAS PE3UCTOPOB.

Cnemnyer OTMETUTh, YTO TPU NPOBECACHUH (POHTAIBHBIX ONBITOB W
Ja0opaTopHbIX PadOT B OCHOBHOM IIKOJIE TpeOyeTCs 3amuch PE3YJIbTATOB BCEX
OpPSAMBIX  M3MEPEHUH C  ydeToM aOCONIOTHOM MOrpemHOCTH. 371eCh IpH
WCMOJb30BAHUU TPAJULMOHHOTO O00OpyIOBaHWS (MEH3YPOK, JIWHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AMIEPMETPOB M BOJIBTMETPOB AOCOJFOTHYHO
NOTPEIIHOCTh LENECO00Pa3HO CBSI3BIBATH C LICHOH JAeleHus mpudopa, a mpu
nepexone K UA(POBBIM HMHCTPYMEHTaM (LH(POBBIC BECHI M JATYMKH) YUYUTh
padoTarh ¢ ONMCAHMSIMH STUX MNPUOOPOB, BBIACIHSS JaHHBIE 00 aOCOMFOTHOM
NOTPELIHOCTH, JINOO MpeAIaratb 3Ha4eHUE MOTPEIIHOCTH B TEKCTE 3a1aHUH.

[Ipy TOpoBEACHUM WCCIICIOBAHUS 3aBUCUMOCTEH OJHON  (PU3MYECKOM
BEJIMYMHBI OT JPYrod ydamuecss AOKHbI OCBOMTH MOCTPOCHUE T'PAPHUKOB C
YKa3aHUEM A0COJTIOTHBIX MOTPEIIHOCTEH, a MPU MPOBEACHUU PabOT HA MPOBEPKY
OPEINONIOKEHUA — YMETh CPABHMBATh 3HAUYEHUS JABYX MPSAMBIX W3MEPEHHHA C
y4eTOM a0COJIFOTHOM TMOTPENIHOCTH (HAPUMEP, MYTEM CPABHECHUS WHTEPBAJIOB
NOJYYEHHBIX 3HAYEHWH Ha uwmciaoBod ock). [lpoBeneHue wu3MepeHWid W
uccienaoBanuii B kypce ¢uzuku 10-11 KJIaccoB AOMOJHSIOTCS HCMOIb30BAHUEM
OTHOCHTEJIbHBIX TOTPEIIHOCTEHN, ydammecss OOKHBI HAYYMThCS PACCUUTHIBATH
OTHOCHUTEJIbHBIC TMOTPEHIHOCTH B MPOCTEHIIMX CAy4YasX NPSIMBIX H3MEPCHUN W
CPaBHHBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUIA.

OOpamiacM BHUMaHHWE, 4YTO OLICHWBAHWE Na0OPATOPHBIX PAa0dOT MOJKHO
0a3upoBaThCs, KAK W B KPUTEPUSAX OLECHUBAHUS SKCIEPUMEHTAIBHBIX 33JaHUIA
KM OI'D, He Ha npaBWIbHOCTH oOQopmiicHHs oTdeTta O padoTe, a Ha



MPaBUJILHOCTH JEHCTBUI MO cOOpPY YCTAaHOBKM, MPOBEACHHUIO OTBITOB, CHATHIO
MoKazaHuii NnpuOOPOB.

OcHameHue s M3y4eHus: OWOJIOTMM  MPEACTaBICHO KOMIUIEKTaMHU
JICMOHCTPALMOHHBIX BIQKHBIX MPEnaparoB, repOapueB W KOJUICKIMKM MO pa3HbIM
TeEMaM Kypca OWOJIOrMH, a Takke Hu(poBoi nabopaTtopuei is MPOBEACHUS
npakTHUecKux padot. Kpome TOro, mpu M3y4eHrun OMOJIOTHH MOXKET MCTIONIBh30BaTh
nudposas jgadopatopuss MO0 OWONOTUU (KaK JOMOTHUTENBbHBIA 3JEMEHT JUIs
yrayOJE€HHOTO U3YUYECHUS Kypca).

B yueOHoM mpoiecce yuammecs MOKHBI MOMYYMTh BO3MOXHOCTb
YyBCTBEHHOTO BOCIPHUATHS M3y4aeMbIX SBJCHUM W 00BeKTOB. OHAKO M3ydYaeMbIe
SIBJICHUS M OOBEKTHI HE BCErJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPOU3BEACHBI
WM MOKa3aHbl B y4eOHOM moMmemeHun. B aTom ciiydyae yyeOHoe 000py0BaHUE
JaeT BO3MOKHOCTb WX BOCHPOM3BECTH OIMOCPEAOBAHO, YEPE3 KOJUIEKIHIO,
repOapHbIii TUCT, MUKPOTIPENapar, MoJieib, BUACOGParMeHT U T.11.

Brnaxubie mnpenapaThl OPEACTABNSIOT COOOM HaATypajibHbIE OOBEKTHI,
CMOHTHPOBAaHHbIC Ha CTCKJSHHOW TIJJACTUHKE M OMYIIEHHBIC B CTEKJISTHHBIM
WIMHAP C KOHCEPBUPYIOWIECH KUAKOCTBIO, JTMOO MPEACTABICHHBIE B IMJIACTUKE.
3nech MpeanararTcs TOTAJbHBIE TMpenaparhl, MO3BOJISIOIIME M3y4YaTh BHEIIHEE
CTPOEHUE OpraHu3Ma Wiu €ro yactu, (Hanpumep: «KopeHb 0000BOro pacTeHus ¢
K1yOeHbpKkaMmuy», «l'amtokay), aHaTOMUYECKUE TpenapaTsl, MpeaHa3HaYeHHbIC s
U3yYCHHS BHYTPEHHErO CTPOCHMsI OpraHu3Ma WJIM €ro OpPraHoB (Hampumep:
«BHyTpeHHEEe CTpOCHME JIATYHIKWY», «BHYTpeHHEE CTPOCHUE  TTHILBI»);
OMOJIOTMYECKUE TMpenaparbl, AlONIME MPEACTABICHUE O CTAausX pa3BUTHS
opranm3ma (Hampumep: «Pa3BuTHe KOCTHCTOH pbIOB», «Pa3BUTHE KypHLBI).
BnakHeie mpenaparbl MCIOJB3YIOTCS KaK pa3laTOuHbli Marepuall B MPOLECCE
JCMOHCTpPALMK TIPU M3YYCHUHM HOBOTO MaTepuajia WU B MPOIECCE BHITIOTHCHUS
MPAKTUYECKUX 3a/1aHuil, pa3paboTaHHBIX HA UX OCHOBE.

I'epOapun — coOpaHue NPECCOBAHHBIX, 3aCYUICHHBIX PACTEHUN WM WX
YyacTeil MOMOralT M3ydaTh pacTeHuE B KaOMHETE W y3HABaTh €ro B MPUPOJE, a
repOapu3aius — Haudosiee MPOCTOM CMOCOO COXpaHEHUsS! PACTCHUIA U UX 4acTell B
TEUCHUE JIUTEILHOIO BpeMEHH. B mepedyHe mnpemiaractcs CHUCTEMATUUYECCKUiA
repOapuii (Hanpumep, «OCHOBHBIE TPYNIBI pacTeHWit») U repdapuii mo oOuiei
Oouonmorun  (KOTOpbI  MO3BOJIIET  MPOWJUIIOCTPUPOBATH  M3MEHUYUBOCTD,
UCKYCCTBEHHBI OTOOp, CHUCTEMATMYECKME KAaTeropud U BHI000pA30BAHUE,
JVBEPIEHIIMSA M KOHBEPICHIMS, TOMOJIOTUYHBIE U AaHAJIOTWYHBIE OpraHHbI,
pyJMMEHTapHbIC OpraHbl, apomopdos, wmamoagantais (EHOTHI M TEHOTHII,
NOJMIJIOUNS, OTJAJICHHAs TUOpUAM3ALUS, B3aUMOJCHCTBUE PpACTEHUH C
adMoTHYecKuMK (PaKTOpamMHu CPENbl, B3aUMOJCUCTBUE PACTCHUNA ¢ OMOTUYECKUM
(daktopamu cpeabl). ['epOapHblii MaTepuiall MCHOJB3YIOT KaK Ppa3daTOYHbINA
Matepuan s JEMOHCTpAallMM M3Yy4aeMbIX OOBEKTOB, JJIs  BBITIOJHCHHMS
MPAKTUYECKUAX 3aJaHUN TPU 3aKPETUICHUM MaTepuaia Wid JUarHOCTUKKM yUeOHBIX
PE3YBTATOB.

Taroke mpeACTaBICHBl KOJUIEKIIMM — HAOOpbl MPEIMETOB WU BEILECTB,
noo0paHHBIX MO OMpeACTEeHHBIM Tpu3Hakam. OOBEKTaMM HMX MOTYT OBITh
pachpaBiieHHbIE M  3aCyUICHHBIE HACEKOMBIC, PAKOOOpa3HBIE, PAKOBUHBI



MOJUTFOCKOB, OTAEJIbHBIE YaCTH CKEJIETOB KMBOTHBIX. B KOJIEKIMSIX COYETAOT
HATypalbHbIE OOBEKTHI C UX M300PAKECHUEM B BUAC PUCYHKOB WJIM MYJISDKEH —
umutaimid. [lpeanoskeHHble B mepeyHe MOP(OJIOTMYECKUE KOJUIEKIMHA AT
OPEJCTABICHAEC O BHEIIHEM CTPOCHWM OPraHoB WM WX YacTed, MO3BOJISIOT
OPOBOJIUTH CPABHEHUSI OOBEKTOB, BBISICHATH MX OOLIME YEPThI U YEPThI pazIuyus
(Hammpumep: «IIpencTaBuTENn OTPSIIOB HACEKOMBIX» H JIp.), 00IIEOMOIOTHYECKHE
KOJUICKIIMM  TO3BOJISIIOT  BBISICHATH B3aUMOCBSI3M B OPraHMYEeCKOM  MUPE,
paccMarpuBaTh PA3BUTHE OPraHU3MOB, NPOCIECKUBATH OOIICOMOTOTUYECKHUE
3akoHOMepHOCTH  (Hampumep: «[Ipumepsl 3alMTHBIX MOPUCHOCOOTICHUN Y
HaceKkoMbIx» ). Kommekumm, kak u repOdapuu, WCHOJB3YIOT Kak Pa3JdaTOYHBIHA
Matepuan s JACMOHCTpAllMM M3yYaeMbIX OOBEKTOB, JJsi  BBINOJHEHUS
NPAKTUYECKUX 3alaHUi TPU 3aKPETJICHUH MaTepuajia Wik AMarHOCTUKKM yUEOHbIX
PE3YBTATOB.

O3HaKOMJICHHE YYalIUXCS C MHUKPOCKONMYECKUM CTPOCHUEM JKUBBIX
OPraHM3MOB — OJIHA W3 T[JIaBHEHIIMX 3a0a4 HAyKW, NO3BOJISIOIIMX TMOJABECTH
HIKOJbHUKOB K MOHMMAHWIO €IMHCTBA OpPraHMYeckoro mupa. [ljis mpoBencHus
Ja00paTopHBIX padoT B HU(PPOBYIO JAOOPATOPHUIO BKJIFOYEH MMKPOCKOIN, a B
KOMIUIEKTE MOCYAbl 1 000PYAOBAHUS OOIIEr0 HA3HAUYECHUSI UMEIOTCS HEOOXOAUMOE
OCHAIIICHUE JUTSl MPOBEACHUS 1a00paTOPHBIX padoT.

[ludppoBas  naboparopusi  BKIOYaeT  HAOOpP It W3COTOBJICHHUS
MuKponpenaparoB. CBeXue Npenaparsl K3TOTABIMBAKOT JJI  HEMEUICHHOTO
paccMoTpeHus. K HUM OTHOCSATCS sKUAKOCTHBIC (OOBEKTHI OOBIYHO TOMEIIAKOTCS B
BOJIY, & MpeNapaThl COXPAHSIIOTCS B TEYEHUE HECKOJIBKUX AHEH ), CyXHe (Hapumep,
YACTHLy NTUYBETO TMEpa, NPOCTO TOJOKHATH HA MNPEAMETHOE CTEKIO H
MUKPOCKOMUPOBATH), KUBbIC Mpenaparbl (Ma3ku — KalUId >KUAKOCTH, HANpPUMED
KPOBHM) W BUTAJIbHbIC Mpenaparbl (KOTOPbIE HWCHONB3YIOTCA Ui WU3YYCHUs
MAJIOKJIETOYHBIX ~ OOBEKTOB  (MPOCTCHIIMX, KOJIOHWHA  BOAOPOCIECH),  JUIs
HaOmoaeHusl ABWKeHUs (Ty(denbku, ameOsbl). [IpurotoBiieHne Mukponpenapara
BbIPa0ATHIBACT Y YYAILETOCS HABBIKA CAMOCTOSTEIBHOM paOOThI, AaKTUBU3UPYET UX
MO3HABATENBbHYIO ACATEIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOJMKONH HAY4YHOTO
uccienoBanus. B 1mudpoByro adoparopui0  BKIKOYEH Takke U HAOOP
MUKPOMPENApaToOB, KOTOPHIA COAEPKUT MOCTOSHHBIE MPENaparhl, J0JIr0€ BPEMs
COXPAHSIONIMECS B MPUTOJHOM [l MUKPOCKOTIUPOBAHUS BUJIE.

Crnenyer OTMETHTD, YTO HAPSAY C MCIOJBb30BAHUEM NEPEUUCICHHOTO BBILIE
y4eOHOro OOOpYJOBaHUS BaXHYK POJb B M3YYCHUH OWOJIOTMM WIPAOT
OPUPOAHbIE OOBEKTHI, TAK Kak B OOJIBIIMHCTBE CJIy4a€B TOJBKO OHU MOTYT
00eCneuYnTh HauOONBIIYI0 KOHKPETHOCTh W MOJHOTY 3HAHWN  yYallluXcs,
NOMOTaT (POPMUPOBAHUIO Y HUX MPABUIBHBIX OMOJIOTMYECKUX 3HaHUH. K Takum
KUBBIM OOBEKTaM OTHOCAT PACTEHUS, >KMBOTHBIE >KMBOIO YTOJIKA, aKBapUyMma,
Teppapuyma. I(PPEKTUBHBIM CPEJICTBOM 3HAKOMCTBA ¢ MPUPOJHBIMH OOBEKTAMHU
SBJISIFOTCA DKCKYPCHH B OMOJIOTMYECKHE W KPACBEAUECKHE MY3€H, OOTaHWYECKHUE
cajJbl, 300MapPKHM M OKPYXKAIOINUE [IKOJIY €CTECTBEHHBIE M HCKYCCTBEHHBIC
IPUPOJHBIE COOOIIECTRA.

TpaauuMoHHble OMOJOTMYECKHE MYJISHKM U MOJEIM B HACTOSIICE BpEMs
YCIEIIHO  3aMEHSATCS  HUPPOBBIMH  O0pa30BaTCIbHBIMA  PECYpCaMu:



BUJcO(PparMeHTaMy, aHWMAUWEH, BHPTYaJIbHBIMU JlabopaTtopusmu. L{udposbie
o0pa3zoBaTeNbHbIE PECYPChl HE MOTYT CTaTh MOJIHOLICHHOW 3aMEHOH peabHBIX
OPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOKHOCThH MO3HAKOMUTBCS C 00JI€€ MIMPOKUM
KPYroM  OOBEKTOB,  CO3JalOT  MPEANOCHUIKM A  MHTEHCU(UKALUU
00pa3oBaTenpHOrO0 mporecca M O0ECNeunBaOT HE3AMEIJUTENBHYK OOpaTHYyo
CBSI3b,  KOMIIBIOTEPHYIO  BHM3yaiu3alMio  HUHpoOpManuu,  aBTOMATH3ALMIO
yIpaBieHUs Y4EOHOH NEATENBHOCTHIO U KOHTPOJIb €€ PE3YJIbTATOB.

OcHalenue A WM3YYCHUsST ~ XMMHUM  MPEACTaBIEHO B BHUJE
JEMOHCTPALIMOHHOTO 000PYIOBaHMS, KOMILIEKTA XUMHUYECKMX PEAKTHUBOB C
HEOOXOMMBIM O0OPYJOBAaHMEM M3 OOLIEr0 KOMILJIEKTA NOCYABl U 000PYI0BaHHS
IJIsl YYEHUUYECKUX OTIBITOB M KOMILIEKTA KoJuleKuuid. Kpome Toro, npu usyueHuu
XUMHHM HKCIOJIB3YETCs O0WIas i E€CTECTBEHHOHAYYHOro UMKiIa [HudpoBas
nabopatopus, a Takxke udposas gadopaTopus N0 XUMUHU (KaK AOMOJHUTEIbHbIN
AJIEMEHT U1 yIIyOJICHHOTO U3yUYEHUS! XUMHUH ).

JIeMOHCTpAIIMOHHBIM SKCIEPUMEHT SBJISETCS BAXKHOW 4YacThiO OOY4YEHHUs
XUMHUU. 3€Ch BOXHO MOMHUTh, YTO MPHU €r0 MPOBEACHUM 00S3aTEIBbHO JOJKHBI
OBITH COOJTFOIEHBI BCE HEOOXOIUMBIC ITAllbI:

NOCTABKA LIENTN SKCIEPUMEHTA,

OTMHUCaHKE HEOOXOAUMOTO ISl €r0 BHIOJHEHUS 000PY/I0OBAHUS U PEAKTUBOB,

TUTAHUPOBAHUE MOPSIKA MPOBEICHMUS,

OTMUCAHKE UCXOIHBIX BEILECTB,

OPOTHO3UPOBAHUE OXKUJACMBIX B PEAKIMOHHOW CMECH W3MEHEHWH u
PE3YIABTATOB SKCIIEPUMEHTA,

OTMUCAHKUE U3MEHEHU, MPOU30LICIIINX C BEIICCTBAMM,

(OopMyIHPOBKA BHIBOJIOB U3 SKCIIEPUMEHTA,

CO3JAHME PUCYHKA OKCICPUMEHTAIBHOM YCTAHOBKM M COCTaBIICHUE
VPaBHEHUS PEAKLUIL.

B mnpouecce mpoBeAcHUs NEMOHCTpAIMid, ydalMecs OCBAaWBAIOT ATarllbl
OPOBEACHHUS OMBITA, MO3TOMY HamOonee >PQPEKTUBHBIM SBISCTCS HE IMPOCTOE
OMMCAHUE OMbITA YUYMUTEJIEM, a MCIHOJb30BAaHUE HBpUCTHYECKOM Oeceabl. [lpu
peanu3anny Takoro CLEHApUs JaKe HE OYEHb CIIOKHBIA OMBIT 3aHUMACT JOBOJIBHO
MHOTO BPEMEHH, HO CJIECIOBAHUE €My TMO3BOJSET OOECHEUYUTh TMMOHUMAHUE
00y4arolmMMUCs TPUEMOB HAYYHOTO MO3HAHUS M KCIMOJIb30BAHME MX YK€ B
CaMOCTOSITETIBHOM JEATEIbBHOCTH B MPOLECCE YUYEHUUYECKOro 3KcrepruMmeHta. Ha
HAUaJIBHOM JTane u3yueHuss xumuu (B 8-9 Kjaccax) MMEHHO TakoW MOIXO0n
NO3BOJISIET  JOCTMYh  MAaKCUMaJbHOW  3(PQPEKTUBHOCTHM  OT  MPOBEACHUS
71a00paTOPHBIX M TPAKTUYECKUX PAdOT, a Takke cHopMUpOBaTH y ydalluxcs
OTBETCTBEHHOE OTHOIIIEHUE K SKCIIEPUMEHTY.

[Ipn OLCHWBAHWM YYECHUYECKMX NPAKTHUECKUX PAOOT 1EnecooOpa3Ho
YUUTBIBATh TOJXOJbI, UCTOJB3YIOLUIME B SK3aMEHAIMOHHBIX Marepuajax. Tak, B
HACTOSLIEE BpEMSI npeIaracTcs SKCIEPUMEHTATIEHOE 3a/1aHue,
npeaycMaTpuBaioiee BBIOOP JBYX BEHIECTB M3 TMATH  OPEJIOKEHHBIX U
OPOBENCHUE C HUMU PEAKIUN, OTPAKAIOLIMX XMMUUECKIUE CBOMCTBA YKA3aHHOTO B
YCIIOBUM 3a7aHusl BemecTBa. OLCHUBAHUE MIET HA OCHOBAHWUM OTYETA YUYCHHKA O
npojenaHHoi padoTe (YpaBHCHMS peakluid, BBIBOJAbI O HAOMIOJACHMSIX) M Ha



OCHOBAaHUM NPSIMOr0 HAONIOACHUS 32 JCHCTBUSIMM YUYEHUKA IO MPOBEACHUIO
OmnbITOB. [Ipr 3TOM BBIIEHSAIOTCS 3Tanbl 0TOOpA BEMIECTB M CMEIIUBAHUS BELIECTB
B COOTBETCTBUM C MyHKTAMHU UHCTPYKIIMH K paboTe.

BaxHelmMM HanpaBIeHUEM KaK JEMOHCTPALMOHHOIO, TAK U YYEHUYECKOTO
AKCIEPUMEHTA JOJKHO CTAaTh MCHOJB30BaHUE LMQPPOBOM aboparopuu, KoTopas
NO3BOJIICT OPraHU30BaTh XUMUYECKHIA SKCIEPUMEHT HA MPUHLMIHAIILHO HOBOM
YPOBHE, MEPENTH OT KAUECTBEHHON OIEHKH HAOIIOJAEMBIX SIBJICHUNA K CHCTEMHOMY
aHaJIM3y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ garumkamu nu@poBoid
naGoparopun 00eCEYNBACTCS ABTOMATU3UPOBAHHBIM cOOp M 00padOTKa NaHHBIX,
XOJl DKCINEPUMEHTA MOXKET OTOOPaKaTbCs B BHIAC TPAPUKOB WM MOKAa3aHWMN
nprOOPOB, & PE3yNbTATHI SKCIEPUMEHTOB MOTYT COXPAHSATHCS JATUTEIIBHOE BPEMSI.
HanGonee akTyalbHbIM IS XWMHUHU SBJIISIETCS TEPEXOA K KOJMYECTBEHHBIM
XApPAKTEPUCTHKAM, KOTOPBIA  MOXKHO  NPOWJUTIOCTPUPOBATH  CICAYHOLIUMH
NIPUMEPAMU: U3YUYECHHE CTPOCHUS IUIAMEHM, onpenencHue pH B pasHBIX cpenax,
ONPEACNCHUE CKOPOCTM PEaKUMM, W3YYECHHE BIWSHUS KOHLICHTPALMU U
TEMIIEPATYPbI HA CKOPOCTh PEAKLIMH.

Lndposas mabopaTopust MO3BOJISIET PEATN30BATh MEKITPEIMETHBIE CBSI3U C
OPYyTMMH  TIPEIMETaMH  €CTECTBEHHOHAYYHOrO0  LMKJIA, TIOCKOJBKY  JAcT
BO3MOKHOCTb ~ BBITIOJIHATh ~MHTETPUPOBAHHBIC  yUEOHBIE MCCICAOBAHHS 10
€CTECTBCHHBIM HAayKaM, NPUMEHATh W OCBAWBATh JJIEMECHTHl CTATUCTHKU M
WH(OPMALMOHHBIE TEXHOJIOTHH.



NPUMEPHBII TEPEUYEHDb

Hpunoxenne Ne 6

K MeToauuecKkum PECKOMEHIANHAM

ObOPYAOBAHUS, PACXOAHBIX MATEPHAJIOB, CPEACTB OBYUYEHUS 1 BOCHUTAHUSA V1A CO3JAHUA U
OBECHEYEHUS @YHKITNOHUPOBAHIS IEHTPOB ObPA3OBAHUA ECTECTBEHHO-HAYYHOU U
TEXHOJOI'MYECKOUN HAITPABJIEHHOCTEHU «TOYKA POCTA» B OBHIEOBPA3OBATEJIBHBIX OPI'TAHU3AIIUAX,

CTAHJAPTHBIN KOMILIEKT

PACHOJIOKEHHBIX B CEJIBCKOI MECTHOCTH U MAJIBIX TOPOJIAX

TABJIMIIA Nel

Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KomgecTrBo exmuni ajis
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

ECTeCTBeHHOHaquaH HANPaBJICHHOCTH

1.

Oo6uiee odopynosanue (pusuka, xumusi, 6MOJIOTHsI)

1.1.

Hudposas
nadopaTopust

yaeHnueckas (pusuka,
XUMHUsI, OHOJIOTHA)

Hudposoii gaTINK 3JIEKTPOTPOBOTHOCTH

Hudposoit natunk pH

n¢poBoit gaTYNK MONTOKEHUS

HugpoBoit naTunk TeMIepaTypsl

udposoii naTunk aOCOMFOTHOTO NABICHUS

Hudposoit ocunsutorpadguyeckuii JaTIuK

Bechbl snexrponnble yuedHbie 200 ©

Muxkpockon: unuppoBOi WM ONTHYECKUH C yBenudeHneM ot 80 X
Habop nuist H3roToBICHUSI MUKPOITPETIapaTOB

Muxkponpenapatsl (HaOOp)

CoenuHuTEIBHBIE TIPOBOAA, TPOrPAMMHOE O0ECIIEUEHNE, METOIUYECKHE
yKa3aHus

KOMILIEKT CONYTCTBYIOIINX 3JIEMEHTOB JIs1 ONBITOB [0 MEXAHUKE
KOMILIEKT COMYTCTBYIOIIHUX 3JIEMEHTOB JJIs1 ONBITOB MO MOJIEKYJIIPHON

3 1mrT.




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

¢dusnke

KOMILUIEKT  COIMYTCTBYOIIUX
3JIEKTPOJUHAMUKE

KOMILJIEKT COMYTCTBYIOMIMX 3JIEMEHTOB ISl OTIBITOB 11O ONTHKE

JJIEMECHTOB 1A OIIBITOB

110

1.2.

Komnexkt mnocynsl u
obopynoBaHus haly &
YUYEHUYECKUX  OIBITOB
(pusmka, XUMUS,
ouonorus).

[ItaTis mabopaTOpHBII XUMHYECKHIT

Habop wamex Ilerpu

Habop MHCTPYMEHTOB MpenapoBajbHbIX

Jlokka 1t COKUTaHUsI BEIECTB

Crynika ¢apdopoBasi ¢ ECTUKOM

Habop 6anok amnst xpaneHust TBepAbIX peakTuBos (30 — 50 M)
Habop cknstHOK (1akOHOB) 115t XpaHEHHs PaCTBOPOB PEAKTHBOB
Hab6op npudopox (ITX-14, I1X-16)

[Tpubop st mosyueHust ra3os

CnouproBka

I'oprouee nyist CiUpTOBOK

QunprpoBanbHast Oymara (50 mr.)

Konba xonnveckas

[Tanouka crexnsiHHAsS (C PE3SMHOBBIM HAKOHEYHHUKOM)
Yarneyka aJ1st BbIMapuBaHus (BbIIAPUTENIbHAS YaLIeYKa)
MepHblif TuMHAP (MTACTUKOBBIN)

Boponka creknsiHHas (Masias)

Craxkan crexisiHHEbIH (100 MiT)

l'azooTBONHAS TPyOKa

3 1mrT.

BHNOJIOI'UA

2.1

Kommnekt
MpenapaToB
JE€MOHCTPALIMOHHBII

BJIAJKHBIX

Ha3Ha4YeHUe: NTEMOHCTPALIMOHHOE,
MaTepHas KOHTeHHepa: MJIACTHK,
répMEeTUYIHAs KPbIIKA. HAJTUYHNE,
KpPEIUIeHHE SKCIIOHATA. HAJIYHe,
KOHCEPBHpYIOLIEe BEIECTBO: HAIMYHE,
HaKJIelika ¢ HaUMeHOBaHHUEM. HaJIMUHE.

1 1.

1 .




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

He MeHee 10 mpenapaTtoB U3 NPUBEAEHHOIO HUXKE CIHUCKA!
Bnaxnsrii mpemapar "be33yoka"

Bnaxneiii npenapar "I'agroxa”

Brnaxxusiit mpenapat "BHyTpeHHEe CTpoeHHe OPIOXOHOTOro MOJITIOCKA'
Bnaxneiii npenapart "BHyTpeHHee cTpoeHHe KphIChl"

Bnaxneiii npenapart "BHyTpeHHee cTpoeHUe JISTyIKT"

Bnaxneiii npenapat "BHyTpeHHee cTpoeHHe NTHLbL"

Brnaxxubiit mpenapat "BHyTpeHHEe cTpoeHHe PHIOB!"

Bnaxnerii npenapat "Kapacp"

Bnaxnsriii mpemapat "Kopenb 0000Boro pacrenus ¢ kiyoeHbkamu"
Bnaxneiii npenapat "Kpeserka"

Bnaxneiii npenapat "Hepeuna"

Brnaxxunsiit mpenapat "Pa3zButue KOCTUCTOH PBIOBI"

Bnaxneiii npenapar "Pa3surue kypuubt"

Bnaxusriii mpenapar "Cuugpomenysa”

Bnaxneiii npenapat "Tpuron"

Bnaxxusriii mpemapat "Uepenaxa 6osoTHas"

Bnaxneiii npenapar "Yx"

Braxxuelii npenapat "Awmepuna”

22

Kommekr repbapues
JE€MOHCTPALIMOHHBII

Haznauenue: 1eMOHCTPALIMOHHOE,

OCHOBA 151 KpPeTUIeHHs: repOapHBbIil JIUCT,

CIIMCOK DKCIIOHATOB: HAJIMUNe

He MeHee 8 repOapueB M3 MPUBENEHHOIO HWXKE criHcka: Ha3zHaueHue:
JI€MOHCTPALIUOHHOE,

OCHOBA 151 KpPeTUIeHHs: repOapHBbIil JIUCT,

CIIMCOK DKCIIOHATOB: HAJIMUNe

He MeHee 8 repbapueB U3 MPUBEIEHHOIO HIKE CIIUCKA!
I'epbapwii "/lepeBbsi U KyCTapHUKH"

I'epOapwuii "/Iukopactymue pactenus"

I'epbapuii "Kopmossie pacTeHus"

1 1.

1 .




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He

ABJIAIONINXCS

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

I'epbapmnii
I'epbapmnii
I'epbapmnii
I'epbapmnii

"KynpTypHble pacTeHus"
"JlexapcTBeHHbIE pacTeHus"
"MenoHOCHBIE pacTeHHs"
"Mopdonorust pacrenmii”

I'epbapuii "OcHOBHBIE TPyNIBI paCTEHU"
I'epbapwuii "PactutenpHble cooOmmecTna"
I'epOapuii "CenbcKOX03sTHCTBEHHBIC pacTEHUS"
I'epbapwii "AnosuThie pacreHus"

I'epOapwii k Kypcy OCHOB 1o 001el duonoruu

23.

Kommnekt komnekuuii
JE€MOHCTPALIMOHHBII
(mo  pasHBIM TEMaMm
Kypca OHOJIOTHN)

Haznauenue: 1eMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPEIJICHUs: HAJIN4HE,

HaKJIEUKHU C

HAaUMCHOBAHUCM. HAJIHUYHUEC

He MeHee 10 KoJIeKIMi U3 MPUBEICHHOTO HUKE CITHCKA:

Konnexmus
Konnexmus
Konnexmus
Konnexmus

HaCCKOMBIX:

Konnexus
Konnexus

HACEKOMBIX'

Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus

"I"onocemeHHbIe pacTeHus"

"Oburareau MOpCKOro aHa"

"ITaneonTonornyeckas”
"IIpencraBuTenu  OTPSAOB

He MeHee 4

"TIpuMephI 3aLTUTHBIX TPUCTIOCOOIEHUH Y HACEKOMBIX"
"IlpucnocoOuTEeNbHBIE W3MEHEHHs B  KOHEYHOCTSX

HACEKOMBIX" KOJUYECTBO

"Pa3BUTHE HACEKOMBIX C HEIIOJIHBIM NpeBpaleHueM"
"Pa3BUTHE HACEKOMBIX C ITOJIHBIM MpeBpaleHuemM"
"PassutHe mnineHunb"

"Pa3BuTtue 6adouxu”

"PakOBHUHBI MOJIJTFOCKOB"

"Cewmetictaa Oabouex"

"CemelicTBa )XKyKOB"

"CemMeHa u mionb!"

"dopma COXpPAaHHOCTH HCKONAEMbIX PACTEHUN U KUBOTHBIX"

1 1.

1 .




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

Habop mnaneonronornueckux nHaxonok "[Ipoucxoxnenne dyenoseka"
KOJIM4YECTBO MOfENel: He MeHee 14

XUMUA

3.1.

JleMOHCTpalmoHHOe
obopynoBaHue

CocrtaB KOMILIEKTA!

Cronmuk nogbeMubiii Hasnauerne: cOopka ydeOHBIX YCTAHOBOK,

pa3Mep cToJielrHuIbl. He MeHee 200%200 MM,

TUIABHBIA OJIBEM C ITOMOIIBIO BUHTA: HAJIMYHE

IMtaTtus JEMOHCTPALIMOHHBII XUMHUYECKUH! Haznauenue:
IEMOHCTpaLUsl MPUOOPOB U YCTAHOBOK,

OTI0pa, CTEPIKHH, JIAMKU, My(PThI, KOJIbIIA: HAIUYHE,

BO3MOYKHOCTbB 3aKPEIUICHHUS 3JIEMEHTOB Ha Pa3IMYHON BBICOTE: HATMYNE
Amnmapar Ui TPOBENSHHsS XUMHYECKHX peakuuid: Ha3HaueHue:
IEMOHCTPALIUSl XUMUYECKUX PEaKLIHi,

MIOTJIOTUTEINb TTAPOB U T'a30B. HAJMYHE,

MaTepuai KoJObl: CTEKIIO

Habop nns snekTponusa AeMOHCTpAalMOHHBIN: HasHaueHue: n3ydeHue
3aKOHOB 3JIEKTPOJIH3a, COOpKa MOZIENH aKKyMYJISTOpPa,

€MKOCTb. HaJIN4Hne,

3JIEKTPOJIBL. HAINYHE

Kommekt  mepHpix  kon®  Mmamoro  obvema:  Hasnauenwe:
JIEMOHCTPALIMOHHBIE OTIBITHI,

o6beM ko0: ot 100 M 1o 2000 mu,

KOJIMYECTBO KOJIO: He MeHee 10 T,

MaTtepuai Kojd: CTeKIIO

Habop ¢aaxonos (250 — 300 mut st XpaHeHHUsT PaCTBOPOB PEAKTHBOB).
Hasnauenue: xpaHeHue pacTBOPOB PEAKTHUBOB,

KOJIN4ecTBO (hy1akoHOB: HEe MeHee 10 T,

Matepual (JIaKOHOB: CTEKJIO

npoOKa: HaU4He

IIpnGop [1ns1 ONBITOB MO XUMHH C  DJEKTPUYECKHM TOKOM

1 1.

1 .




KoJym4vecTBo equmm aJist
00meo0pa3oBaTeILHBIX

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX

Ne Hauvenosanne Kparkune npuMepHbIe TeXHHYECKIE XAPAKTePUCTHRKH opranmanuii, ne OPraHH3ALNIA, ABJIAIONINXCS
o0opyaoBaHNs SIBJISTFOTI X C ST
MATOKOMILTEKTHBIMIL, €11, MAJIOKOMILICKTHLIMH, €.
HIM. H3M.
(;mabopatopHbIii)
[Tpubop ni1st MILTFOCTPALIK 3aKOHA COXPAHEHHSI MAcChl BEILIECTB: COCY[
JlangonpTa: HaINJHeE,
npoOka: Hanu4ue,
THT IPUOOPa; AEMOHCTPALIMOHHBIN
HenurenbHass BopoHKa: HasHaueHue: pasneneHue IByX >KMIKOCTEH IO
IUIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
YcraHOBKa Ui TEPEroHKW BemnecTB: HasHaueHue: IEeMOHCTparus
OYHUCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAMIIbHUK TSI OXJIAKIACHUS, aJUTOHK, TPOOKa: HAJIN4He,
IJIMHA YCTAHOBKU: HE MeHee 550 Mm
[Tpubop st moMyUeHus ra30B; HA3HAYSHHE: MOTyUYEHHE Ta30B B MAJIbIX
KOJINYECTBAX,
COCTaB KOMIUIEKTA: HE MEHee 6 MPEeIMETOB
bans komOnHupoBanHas naboparopHas: bans BoxsiHas: Hanmu4ue,
KOJIbLIA CMEHHBIE C OTBEPCTHAMH PA3HOTO TUAMETpPA: HAJINYHE,
TUTUTKA JIEKTPUYECKast: HATNIHE
dapdopoBass cTynka ¢ nectukoM: HasHaueHue: sl pa3MenbueHHS
KPYIHBIX ()pakirii BEIIECTB U MPUTOTOBJICHHSI MTOPOIIKOBBIX CMeCei
Kommiekt TepmomeTpos (0 — 100 C; 0 — 360 C)
CocrtaB KOMILIEKTA!
Habop «Kucnoter» (a30THasA, cepHast, colisiHast, opTodochopHas)
Habop «l'mmpokcunby (rumpokcun Oapusi, THAPOKCUA  Kaus,
KoMmiekT xunieckux | TFAPOKCHI KaJIbLIHS, THAPOKCHN HATPUs)
3.2. Habop «Oxcunpl MetayuioB» (aFOMUHHSI OKCUA, Oapwisi OKCHJ, Kejie3a 1 . 1 wr.

PEaKTHUBOB

(ITT) okcun, xampiusi okcua, marnust okcun, meam (II) okcun, nmHKa
OKCHT)

Habop «Illenounble U mMEI0YHO3EMENbHBIE METAJUTBD (JTUTUIM, HATPUIA,
KaJIbIIHI)




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

Habop «Metannby (aFOMUHAN, JKeJIe30, MATHUHN, MEAb, LIMHK, OJIOBO)
Habop «Illenounble U mMEI0YHO3EMENbHBIE METAJUTBD (JTUTUIM, HATPUIA,
KaJIbI[Hil)

Habop «OrneomnacHbie BemmectBa» (cepa, ¢ocdop (KpacHbIil), OKCHI
bocdopa(V))

Habop «"anorensr» (nox, Opom)

Habop «l"anorenuapl» (amFOMUHHS XJOPHUZI, aMMOHHS XJIOpHI, Oapus
xjopun, xkeneza (1) xmopun, xaaus WOOWA, Kaus XJIOPHI, KaJIbITUs
XJIOpUA, JUTUS Xjopupn, Maraus xjopun, menu (1) xjopun, Hatpus
Opomupn, HaTpus Propua, HATPUS XIJIOPHA, LIMHKA XJIOPUA)

Habop "Cynbdatsl, cynbpunel, cynbhutel” (amoMuHus Cyibdar,
amMmoHust cyibdar, xenesa (II) cynbpun, xenesa (II) cynedar, 7-mu
BOJHBIN, Kanus cynbgar, kodansta (II) cynasdar, maraus cynbpat, Meau
(II)) cynbdar 6e3somnbiii, meau (II) cynbdar S5-TM BOmHBIN, HATPUs
cynbun, HaTpus cynb(UT, HATpUsl CynbdaT, HATPUS THAPOCYIb)AT,
HUKEJIs Cybdar

Habop "Kapbonatel" (ammonus kapOoHar, kanus kapbonat, menu (II)
KapOOHAT OCHOBHOM, HATPHsI KapOOHAT, HATPHSI THAPOKapOOHAT)

Habop "®ocdarer. Cunukater" (kanus MoHOTUApPOOopTodochar, HATPUs
CHIIUKAT 9-TH BOAHBIA, HATPUsl opTodochaT Tpex3aMeIleHHbIH, HATPHsI
ouruapodocdar)

Habop "Aueratel. Pomanupel. CoemuHenus skenme3a" (Kajmusl anerar,
kammsa peppo(ll) rexcaunanun, kamus peppo (II1) rexcaunonun, Kamus
pPOIaHUA, HATPUS aLeTaT, CBUHIIA aleTaT)

Habop "Coenunenus mapranma" (kanusi mepmanranar, mapranua (IV)
okcun, mapranina (II) cynedat, Mapranma xjaopun)

Habop "Coenunenuss xpoma" (aMMOHHSI TUXPOMAT, Kajusl JUXPOMAT,
kanus xpomat, xpoma (I1I) xmopun 6-Ti BOAHBII)

Habop "Hurparel" (adroMHHHMS HHUTPAT, aMMOHHUS HUTPAT, KaJlus
HUTpat, Kajpius HuTpar, Meau (II) HuTpar, Hatpust HUTpaAT, cepedpa




KoJym4vecTBo equmm aJist
00meo0pa3oBaTeILHBIX

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX

HaunmenoBanue oprasmsanuii, He M
Ne Kparkune npuMepHbIe TeXHHYECKIE XAPAKTePUCTHRKH OPraHH3ALNIA, ABJIAIONINXCS
o0opyaoBaHNs SIBJISTFOTI X C ST
MAJIOKOMILICKTHLIMH, €.
MAJIOKOMILICKTHBIMH, €.
H3M.
H3M.
HUTPAT)
Habop  "Unpumkatopbl"  (JaKMOWA,  METHUJIOBBIH  OPAaH)KEBBIH,
benondTanenH)
Habop "Kucnoponmconmep:kamue opraHudeckue BemecTBa"' (ameroH,
IULEPUH, AMSTIIIOBBIA  3¢dup, crnupt  H-OyTUIIOBBIA,  CHHPT
W30aMUJIOBBIH, CIUPT H300YTWIIOBBIH, CIUPT STWIOBBIH, (eHou,
(bopManuH, STHICHIIIMKOb, YKCYCHO-3TUJIOBBIN 3(Hp)
Habop "Vrnesomoponsl" (OeH3uH, rekcaH, He(Th, TOIYOII,
IIUKJIOTECKAH )
Habop "Kucnorel opranmueckue” (KHUCIOTa aMHHOYKCYCHAsl, KHCJIOTA
OeH30liHass, KHCIOTAa MAacCJsHas, KHUCIOTa MypaBbHHAs, KHCJIOTA
OJIEMHOBAsI, KUCJIOTA MaJbMUTHHOBAs, KHMCJIOTa CT€ApPUHOBAas, KHUCIOTa
YKCYCHasl, KHCJIOTA LIaBeJIeBas)
Habop "Vrnesomel. AmuHBI" (aHWJIMH, AHWINH CEPHOKHCIBIA , JI-
TJIFOK03a, METHJIAMUH THAPOXJIOPHT , CaXxapo3a)
Haznauenue: 1eMOHCTPALIMOHHOE,
BUJI YITAKOBKH: KOPOOKa,
ONMCaHUE: HaIu4ue
CocrtaB KOMILIEKTA!
Konnexuus "Bonokna"
Konnekius "KaMeHHBIH yroib U NIPOAYKTHI ero nepepadoTku”
.. | Konnexuus "Metasbl u criiaBer”
KowmnnekT KoIneKiui " "
3.3. 3 CIICKa Konnexius "Munepaiel u ropHbie mopoas!” (49 Bugos) I wr. I wr.
Konnekius "Munepanbible ynodpenus"
Konnekius "Hedts 1 nponykTsl ee nepepadoTku”
Konnexuus "INlnactmaccer”
Komnnekmust "Tormmmeo"
Konnexuus "UyryH u crajib"
Konnexnus "Kayuyk"
Koanexius "lkana Teeproctu”




KoJym4vecTBo equmm aJist
00meo0pa3oBaTeILHBIX

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX

Ne Hauvenosanne Kparkune npuMepHbIe TeXHHYECKIE XAPAKTePUCTHRKH opranmanuii, ne OPraHH3ALNIA, ABJIAIONINXCS
o0opyaoBaHNs SIBJISTFOTI X C ST
MATOKOMILTEKTHBIMIL, €11, MAJIOKOMILICKTHLIMH, €.
HIM. H3M.

Habopel nnst MopmenmupoBaHHsS CTPOCHHSI OPTaHMYECKUX BEILIECTB
(yaeHn4eckre) He MeHee 4 IIT.

4. OU3UKA
CocrtaB KOMILIEKTA!
IItatus JE€MOHCTPALIMOHHBIN: Hasnauenue: [IPOBENEHUE
JEMOHCTPALIMOHHBIX OIBITOB, OCHOBAHHWE, CTEPKECHb, JIAMKH, KOJbLA,
My(TBI: HATUYHE
CTonuk mogbeMHBIN:
Tun cronuka: yueOHbIi/1adopaTopHBIH,
OTopa, CTeP>KEHb BUHTOBOMW, BUHT PETYJIMPOBOYHBIN: HATUYIHE,
(YHKIUS TOJTheMa U OMYCKAHUS CTOJIMKA: HAJTMYNE
HcTounnk mOCTOAHHOTO U MEPEMEHHOIO HanpspkeHus: HasHauenue: nis
MUATAHUS  PEryJUPYEeMbIM TIEPEMEHHbBIM W  TOCTOSIHHBIM  TOKOM
SJIEKTPUUECKHUX CXEM,
yactota, ['11; 50,

OObopynosanue s | motpedJsiemast MOITHOCTE, BA: 10
4.1. | IeMOHCTPALIMOHHBIX ManoMeTp SKUIKOCTHOW JAE€MOHCTpPaUMOHHBbIN: HasHaueHuwe: s 1 wr. I wr.
OIBITOB usMepenus: nasieHnss A0 300 MM BOASHOrO CTON0A BBIMIE M HUXKE

aTMoCc(hepHOTO AaBJICHUS,

crexisiHHast U-oOpa3Hast TpyOKa Ha MOACTABKE: HAJTMYHE

Kamepron Ha pe3oHaHcHOM siuiuke: HasHaueHue: niist IEMOHCTpaLUU
3BYKOBBIX KOJIeOaHUI U BOJIH,

IBa KAMEPTOHA Ha PE30HHPYIOLINX SIIUKAX: HAJTMIHUE,

PE3MHOBBIN MOJIOTOYEK: HATMUNE

Hacoc BakyymHblil ¢ 2nekrponpuBonoM: HasnaueHue: cosganue
Pa3psLKEHUsT WK U30BITOYHOTO JABJICHHUS B 3aMKHYTBIX 00BbeMax,
OTIBITHI, KHUIIEHUE KUIKOCTU TPU MOHIKEHHOM JAaBJICHUH, BHEITHEE W
BHYTPEHHEE aBJICHUE U JP.

Tapenka BakyymHasi: HazHaueHue: 1eMOHCTpaLys ONBITOB B 3aMKHYTOM
o0BbeMe ¢ pa3peKEHHBIM BO3YXOM,




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

OCHOBaHHE C KpPaHOM, KOJIOKOJ U3 TOJICTOTO CTeKJla, Ppe3UHOBas
MPOKJIANIKA, SJIEKTPUIECKUI 3BOHOK: HAJTHIHE

Benepko Apxumena: HaznaueHue: neMOHCTpalusi NEHCTBUS KUAKOCTH
Ha TIOTPY>KEHHOE B HEE TEJIO U U3MEPEHHE BEJIUYUHBI BBITAJIKHUBAIOIIECH
CHJIBI,

BEAEPKO, TEJO IMIMHIAPHYECKON (HOPMBI, MPYKUHHBIA AUHAMOMETP:
HaJIM4ne

OrnuBo BO3aywHOe: HasHaueHue: AEMOHCTpaLUs BOCIJIAMEHEHUS
rOpIOYEe CMECH MPH ee ObICTPOM CXKATHH,

TOJICTOCTEHHbIH LWIMHIAP, MOPLIEHb HA METAIMYECKOM IITOKE C
PYKOSITKOM, TOJICTABKA AJII LMJIMHPA: HATUINE

[Ipubop nns AeMOHCTpauMM JABJICHWS B KUIKOCTH. HasHaueHue:
JIEMOHCTpALIUS U3MEHEHHUSI IaBJICHUSI ¢ TTyOUHON MOTrpyKeHus,

JaTYUK JaBJICHUs, KPOHIUTEWH ISl KPEIUIEHUS Ha CTEHKE COCy[a:
HaJIM4ne

[Ipubop nns nemoHcTpauu atmochepHoro nasienus (MarneOyprekue
nonymapusi). Ha3HaueHwe: JAeMOHCTpauus CHJIBI  aTMOC(hepHOro
TaBJICHUS,

IBA Pa3beMHBIX METATMYECKUX TMOJYIIapwsi ¢ MPOYHBIMU PYYKAMU H
XOPOIIO MPUILTA(OBAHHBIMU KPAsiMU, HUIIEb C KPAHOM: HAJTUYHE,
CO3/1aBaeMO€ BHYTPHU ILIAPOB BaKyyMMETPUUYECKOE AaBJICHHUE: HE MEHee
0,05 MI1a,

MaKCHUMaJIbHOE paspriBarolee ycuine: He MeHee 90 H

Habop Ten paBHoro obObema: HasHaueHue: s omnpeneneHus u
CpPaBHEHHUSI TEIUIOEMKOCTH H  ITUIOTHOCTH  PAa3JIMYHBIX  TBEPIBIX
MaTepuaos,

LWJIMHAPHI U3 PA3JIUYHBIX MATEPUAJIOB. HE MEHee 3 IIT.,

KPIOYKU JJIs1 TOABELINBAHUS [IMJIMHAPOB. HAIUUNE

Habop Ten paBHOli wmaccel: HasHadeHuwe: nisi OmpeneneHus U
CPaBHEHHIO TJIOTHOCTH PA3JINYHBIX MATEPHAJIOB,




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

LWJIMHAPHI U3 pa3IMYHBIX MaTepUaJIOB: HE MeHee 3 HIT.,

KPIOYKH AJI MOJBELINBAHUSA LIWINHAPOB. HAIUYUE

Cocynbl coobmarommecs: HasHaueHune: neMOHCTpanus OIWHAKOBOTO
YPOBHSI OJHOPOMHON >KUAKOCTH B COOOMIAIOIINXCS MEXKIy CcoOoH
cocynax pasHoi Gopmsl,

coofmmaromuecst CTEKJISIHHbIE TPYOKH pasHOH GOpMbI: HE MEeHee 3 IT.,
MOJICTaBKa: HAIU4YUe

Tpybka HetoTona: HasHaueHue: neMOHCTpalusi ORHOBPEMEHHOCTH
NaIeHNsl Pa3JIMUHBIX TeJl B Pa3peKEHHOM BO3JlyXe€,

(bYHKLMS TOAKIFOUEHUS K BAKYYMHOMY HAacOCY: HaJIM4He,

anuHa TpyOku: He Menee 80 cM.,

PE3UHOBBIC IPOOKH, HUMIIENb: HAJTHYHE,

KOJINYECTBO TeJ B TPyOKe: HE MeHee 3 IIT.

IMTap ITackansa: Ha3sHaueHnue: neMOHCTpauys nepeaadu Npou3BOAUMOrO
Ha >KUIKOCTb JaBJIEHUs B 3aMKHYTOM COCYJi€, A€MOHCTpaLus MoabeMa
JKUIKOCTH TIOJ IefiCTBHEM aTMOC(hepHOro aBIeHHH,

METAJIMYECKUN IWINHADP C ONpaBaMH, MOPLIEHb CO IITOKOM, IOJIBIH
METAJTMUECKUH 11ap C OTBEPCTUSIMU: HAJIUUUE,

IJIMHA LWJIMHIPA: He MeHee 22 CM,

IUaMETp LIapa. He MeHee 8 CM

IMTap ¢ xonpuom: HasnaueHue: AeMOHCTpaLUs PAaCUIMPEHUs] TBEPAOTO
TeJa MpU HarpeBaHUH,

IITATHB, METAIUTMYECKOE KOJBLO ¢ My(PTOH, I1ap ¢ LENOYKOH: HAIUIHE,
JUTUHA IeTIOYKH: He MeHee 80 MM,

IUaMeTp Lapa. He MeHee 25 MM

umuuapel cBUHLOBBIE CO cCTpyrom: HasHayeHue: aeMOHCTpauus
B3aMMHOTI'O IIPUTSKEHUS] MEXKAY aTOMaMU TBEPABIX TeJ,

KOJIMYECTBO OIMHAKOBBIX LIUJIMHIPOB. HE MeHee 2 IIT.,

MaTepuas LUINHAPOB: CTallb U CBUHELI,

KPIOYKH JJI1 NOJBELUINBAHUS . HAJIUYHE,
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MAJTIOKOMILICKTHLIMH, €1,
H3M.

CTPYT, HANPaBJSIOIIAs TPyOKa: HAIUYHE

IIpubop Jlenua: Ha3HaueHwe: [is1 UCCIENOBAHMS 3aBUCHMOCTHU
HampaBlieHUs MHAYKLIUOHHOTO TOKa OT XapakTepa H3MEHEHMUs
MarHUTHOTO MOTOKa,

CTOMKA C KOPOMBICJIOM: HAJIMYHE,

KOJIMYECTBO aJFOMUHHUEBBIX KOJIEL. HEe MeHee 2 IIT.,

IpOpe3b B OJJHOM U3 KOJIell: HaJluuue

Maruut IyrooOpas3HbIi JE€MOHCTPALIMOHHBIN: Hasnauenue:
J€MOHCTpaLUsl CBONCTB MOCTOSIHHBIX MarHUTOB,

THN MarHUTa. HAMAarHMYEHHBIH OpyCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

0003HaYeHHE TIOJIFOCOB MArHUTA: HAJIMYIHE

Maraut MOJOCOBOWM  JAEMOHCTpalMOHHBIM  (mapa): HasnaueHue:
J€MOHCTpaLUsl CBONCTB MOCTOSIHHBIX MarHUTOB,

THN MarHUTa. HAMArHMYEHHBIH OpyCOK MPSMOIMHEHHOH HOpMB,
KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

0003HaYeHHE TIOJIFOCOB MArHUTA: HAJIMYIHE

Crpenku wmarHuTHele Ha 1uTatuBax: HasHaueHue: aeMOHCTpauus
B3aMMOJEHMCTBUsI IMOJIIOCOB MAarHUTOB, OpHEHTAlUW MarHura B
MarHUTHOM IIOJIE,

HaMarHW4eHHasl CTpesika: Halluuue,

KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

MOJICTaBKa: HAIU4YUe

Habop nemoHcTparoHHbIil "JnekTpocTaTuka” (3JIeKTPOCKOMBI (2 IIT.),
cynatad (2 1IT.), Majo4YKa CTEKJITHHAs, Majiouka 300HUTOBAs, IITATHBBI
usonupyromue (2 mr.)

MamuHa  3nexTpoopHas ~ WIM  BBICOKOBOJIBTHBIH  HMCTOYHUK:
Hasnauenue: pais mOMy4deHUs] 3JIEKTPUYECKOrO 3apsiia  BBICOKOTO
MOTEHLHAJa U MOJyueHHUs] HCKPOBOTO pas3psna,

JMCKHU Ha CTOMKaX: HaJU4ue,




KoJym4vecTBo equmm aJist
00meo0pa3oBaTeILHBIX

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX

Ne Hamvenosanne Kparkue npuMepHbIe TEXHHICCKHAE XAPAKT PUCTHRHA Opramm3aii, He OpraHu3anuii, IBJISIOMMXCS
o0opyaoBaHNs SIBJISTFOTI X C ST
MATOKOMILTEKTHBIMIL, €11, MAJIOKOMILICKTHLIMH, €.
HIM. H3M.

KOJIMYECTBO JICHAeHCKMX OaHOK: HE MeHee 2,
MO/ICTAaBKa: HAJINUNE
KommnekT nposonos: /lnuHa: He meHee S00 MM - 4 T , 250 MM - 4 T,
100 MM - 8 wT., Ha3Ha4YeHUE: I MOAKIOYEHUS AEMOHCTPALIMOHHBIX
npuOoOpoB u O0OpPYIOBaHUS K HUCTOYHUKY TOKa, sl COOpKH
ANEKTPUUECKUX Lemel, BKimouas 3meMeHTbl u3 paboTel "llocTosHHBIN
SIEKTPUIECKUH TOK"
IItaTns mabopaTopHBIH ¢ AepKATENIMU
BECHI DJICKTPOHHBIE
MEH3ypKa, npeaen n3mepenus 250 mi
nuHamometp 1H
nuHamometp SH
LUINHAP CTaJIbHOMU, 25 cM3
LWJIMH]P aJIOMUHUEBBIN 25 cM3
LWJIMH]P aJIOMUHUEBBIN 34 cM3
LWITHH/P [JIACTUKOBBINA 56 cM3 (7151 I3MepeHHst CHIIbI ApXUMena)

OObopynosanue s | npyskuna 40 H/m

nadopatopHbIX padot u | npyxuna 10 H/m

4.2. | yaeHn4ecKux  OmbITOB | rpy3sl o 100 1 (6 1mT.) 8 wmir. 4 wr.

(Ha 0ase KOMIUIEKTOB
st OID)

rpy3 HaOOpHBIH yCTaHaBIMBAaET Maccy ¢ marom 10 r

MepHas JIeHTa, JIMHEeNKa, TPaHCIIOPTUP

OpYCOK C KPIOYKOM H HHUTBIO

HanpasJsomas niuHol He MeHee 500 mm. JIomKHBI OBITH OOECTIeUeHBI
pas3Hble KO3 ULIHEHTHI TPEHUs OpyCKa IO HAIMPAaBIISIOIIEH

CEKYHJIOMEp 3JIEKTPOHHBIN C JaTYMKOM

HAIPABJISOLAS CO IIKAION

OpYCOK IEPEBSHHBIN C ITyCKOBBIM MArHUTOM

HUTSIHONW MasITHUK C IPY30M C ITyCKOBBIM MarHUTOM U C BO3MOXXHOCTBIO
WU3MEHEHUs AJIMHBbI HUTH

phIyar
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OJIOK TIOJIBUKHBIN

OJIOK HETTOBUIKHBIH

KaJOPUMETP

TEPMOMET]

UCTOYHUK THTAHUS TOCTOSIHHOTO TOKa (BBINPSIMHUTENb C BBIXOIHBIM
HanpspkeHueM 36-42 B wunm OarapeiiHblii ONOK € BO3MOKHOCTBIO
PEryJIMPOBKH BBIXOTHOTO HATIPSIKEHHS

BOJIbTMETp AByXnpenenbHbii (3 B, 6B)

amrepMmeTp aByxnpenenbHeii (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIi pe3uctop (peoctar) no 10 Om
COEeIMHUTENbHBbIE TPOBOAa, 20 mT.

KJTFOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB plS

cobuparomas nuH3a, pokycHoe paccrosiue 100 MM
cobuparomas juH3a, PokycHoe paccTosHue SOMM
pacceuBaroIas JUH3a, POKYCHOE pacCcTOsSHUE -75MM
SKpaH

ONITUYECKAs CKaMBbsI

cnaiin «Mopaens nmpenmera»

OCBETHUTEIb

NOJYLIFJTUH/IP C TUTAHLIETOM C KPYTOBBIM TPAHCIIOPTHPOM
[Tpubop st U3ydeHus ra30BbIX 3aKOHOB

Kanunnsapsr

HudpaxmonHas pemerka 600 wTpuxos/Mm
Hudpaxmonnas pemerka 300 wTpuxos/Mm

3epkano

JlazepHas ykaska




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,

HIM. H3M.
Ilonspoun B pamke
IMenau FOnra
Karymka moTok
bnok nuonos
biox koHneHcaTopos
Kommnac
Marsaut
DJNEKTPOMArHUT
Onuiky jkene3Hble B OaHKe
TexHOJI0rHYECKAS HAMPABJIEHHOCTh

PobGororexHuueckuii HaOOp TpenHa3Ha4YeH Uil U3Y4YEeHUs OCHOB
poOOTOTEeXHUKH, neTajel, y3J0B U MEXaHM3MOB, HEOOXOMUMBIX MJIs
CO3MIaHMs POOOTOTEXHUYECKHX YCTPOMCTB.
Habop mnpencraBiser coOOi KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTENIbHBIX 3JIEMEHTOB U JJIEKTPOTEXHUUECKHX KOMIIOHEHTOB.
Habop mnosBomsier cobuparb (M mporpaMMHpOBaTh COOUpaeMble
MOJEJIH), U3 3JIEMEHTOB, BXO/SIIUX B €r0 COCTAB, MOJEIN MEXaTPOHHBIX

06 . U poOOTOTEXHHYECKHUX  YCTPOHCTB C  aBTOMATHU3MPOBAHHBIM

pa3oBaTeNbHbIH .

yMpaBJIeHUEM, B TOM YHCJIE HA KOJIECHOM XOAY, a TaK)Ke€ KOHCTPYKLHIA,

KOHCTPYKTOP st

e 60umoro | OCHOBAHHBIX HA HCTONB3OBAHMH Mepenad (B TOM 4HClie YEPBSIYHBIX H 1 1
PaKTHUKH JIOYHOTO IIT. IIT.

MPOrpaMMHUPOBAHUS  C
KOMILUIEKTOM JaTYUKOB

3yO4aThIxX), a TAKXKE PHIUArOB.
CBETOMOAHBIA MATPUYHBIA AUCIUIER
KOHTPOJLIEPE

KonudecTBo mopTOB BBOAA/BBIBOJA HA KOHTPOJUIEPE HE MeHee O
KonmuecTBo KHONIOK He MeHee 4

OO0I11ee KOJIMYECTBO JIEMEHTOB. He MeHe 520 IIT, B TOM YUCJIE:

1) mporpammupyemslii OJOK yrpaBieHHUs, KOTOPBIH MOXeT paboTarh
ABTOHOMHO U B IIOTOKOBOM PEXKIME;

2) cepBOMOTOPHI

3) AaTYuK CUJIBI

¢ Oeyiolfi 1monCBETKOH Ha




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

4) naTuuK PacCTOSHUS

5) maT4uk 1BeTA

6) akKyMyJIITOpHast Oarapest

7) IInacTuKoBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKIIFOUast epPOPHUpPOBAHHBIE
3NeMeHTHI: OajKu, KyOHUKH, OCH M BaJlbl, COeTUHUTENbHBIC 3JIEMEHTHI K
OCsIM, LIECTEPHM, IIpelHa3HAaueHHble MJIi CO3/aHus YEpPBAYHBIX MU
3yOuaThIX mepenay, COeNUHUTENbHBIC i KPENeIKHBIC 3JIEMEHTBL,

7) IIporpammuoe obecrieyeHue, UCIIOJIb3YEMOE IJ1sL
NPOrPaMMHUPOBAHMSI COOMpPAaEMBIX POOOTOTEXHUYECKHX MOIETIeH W
YCTPOWCTB, AOCTYITHO AJIs cKauuBaHus U3 cetu MHTepHeT

OO0pasoBarenbHbIN

HaboOp MO MexaHuKe,

MEXaTPOHUKE
poOOTOTEXHUKE

u

KomruiekT aist i3y4eHus: OCHOB 3JIEKTPOHUKU U pOOOTOTEXHHUKH

Habop nomxkeH ObITh peHa3HAYUEH Ul TPOBEACHUS yIeOHBIX 3aHATHH
IO DJIEKTPOHMKE W CXEMOTEXHUKE C IIeJbI0 HM3y4YeHUs1 HamOojee
pacpoOCTpaHEHHON 3JIEMEHTHOH 0a3bl, MPUMEHSIEMON M HHKEHEPHO-
TEXHIUYECKOrO TBOPYECTBA YYAIIHMXCS U Pa3padoTku y4eOHBIX Mopaenei
pobotoB. Habop nomkeH MO3BOJNATH yYaLTUMCS Ha MPAKTHKE OCBOUTH
OCHOBHBIE  TEXHOJOTMM  TPOCKTUPOBAHUS  POOOTOTEXHHUYECKUX
KOMIUIEKCOB Ha MpuMepe y4eOHbIX Mopaenel poOOTOB, a TaKXKe U3YYHTh
OCHOBHBIE TEXHMYECKHE pPEIIeHUs B OONACTH KHOEPHETUYECKHX W
BCTPAHUBAECMBIX CHCTEM.

B cocraB koMIuUleKTa [OJDKEH BXOAMTb HAa0OpP KOHCTPYKTHUBHBIX
HJIEMEHTOB IJisi COOPKH MakKeTa MaHUMYJISILMOHHOTO po0OO0Ta, KOMILIEKT
MECTAUIMYCCKUX KOHCTPYKTUBHBIX JJCMCHTOB IJisd C60pKI/I MaKeETa
MOOMIIBHOTO poboTa U T.1I.

B cocrap xommiexTa BXOOUT Ha6op SJICKTPOHHBIX KOMITIOHCHTOB JIA
HU3YyYCHUA OCHOB JJICKTPOHUKHU U CXCMOTCXHHUKH, a TAKXKE KOMILJICKT
NMPpUBOAOB u JaTYHUKOB Pa3jiniHOTrO TUIIA JJIsA pa3pa6OTKI/I
pO6OTOTeXHI/ILIeCKI/IX KOMILJIEKCOB.

B cocraB kommiekTa AOJDKHO BXOAWUTH. MOTOPBI ¢ SHKOACPOM - HE

1 1.

1 .




Hanmvenosanue
o0opyaoBaHNs

Kparkue npuMepHbIE TEXHHYECKHE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHBIX
oprasmsanuii, He
SIBJISTEOLIHXCST

MAJTOKOMILICKTHLIMI, €.

H3M.

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX
OpraHu3amuii, siBJISTFOINIXCSI
MAJTIOKOMILICKTHLIMH, €1,
H3M.

MeHee 2IIT, CEepBONMpPHBOA OONBIION - HEe MeHee 41T, CEPBOMPHBOA
MaJlblii - He MeHee 2T, MH(QPAKpacCHBId AAaTYMK - HE MEHee 3INT,
yIBTPa3BYKOBOH AATYMK - HE MeHee 3INT, AaTYUK TEeMIIEepaTyphl - HE
MeHee |INT, [JaTYMK OCBEUIEHHOCTH - HE MeHee lmrt, Habop
3JIEKTPOHHBIX KOMITIOHEHTOB (PE3HCTOPBI, KOHACHCATOPBI, CBETOIHOIBI
Pa3IMYHOTO HOMHHAJA), KOMIUIEKT  TPOBOAOB sl OECIaeqHOro
NPOTOTHIMPOBAHUS,  I1ata  OECrmaeyHoro  MPOTOTHIIHPOBAHUS,
AKKyMYJISITOP U 3apsiIHOE YCTPOUCTBO, .

B cocraB koMIuieKkTa 10JKEH BXOAUTh IPOrpaMMHUpPYEMBbI KOHTPOJLIEp,
nporpammupyemsiii B cpene Arduino IDE wnm aHanmoruuHbex ¢cBOOOIHO
PacIpOCTPaHsAEMbIX cpenax pa3paboTKu. IIporpamMmmupyemslit
KOHTPOJUIEP JOJDKEH O0NanaTh MOPTaMHM ISl MOIKIFOYEHUS LU(PPOBBIX
U aHajoroBbix ycrporicts, uHrepdeiicamun TTL, USART, 12C, SPIL
Ethernet, Bluetooth wimn WiFi.

B coctaB xoMIiekTa JODKEH BXOAUTH MOAYJb TEXHUUYECKOTO 3pEHus,
NPEACTABISIFOINN COOOH BBIMUCIUTEIBHOE YCTPOHCTBO CO BCTPOSHHBIM
MHKpPOIPOLIECCOPOM (KOJI-BO sifiep - He MeHee 4IIT, 4acToTa siapa He
menee 1.2 I'Tu, oovem O3Y - He meHee 512MO, o0beM BCTpPOSHHOMH
namsaTu - He MeHee 81°0), MHTErpUpOBAHHON KaMepoil (MakCHMabHOE
paspelieHne BHIEOIOTOKa, nepenasaeMoro no unrepgeticy USB - He
meHee 2592x1944 en) ®W ONTHYECKOH CHCTEMOM. Monynb
TEXHUYECKOrO 3pEHHs] JOJDKeH o00jafaTb COBMECTUMOCTBIO €
pa3IMYHBIMU  [POrPaMMUPYEMbIMH  KOHTpOJIJIEpAMH C  [IOMOIIbBIO
untepdeiico - TTL, UART, 12C, SPI, Ethernet. Moayiap TEXHUYECKOTO
3peHHsl JIOJDKEH HMMEThb BCTPOCHHOE IpOrpaMMHOE OOecIedeHHne Ha
OCHOBE ONEpaIOHHONW CHUCTeMbI Linux, Mo3BOJSIOIEE OCYIIECTBISITH
HACTPOHKY CHUCTEMBI MAIIMHHOTO OOYYEHHS NapaMeTpoB HEHPOHHBIX
cerell st OoOHapykeHHsT OOBEKTOB, ONPENETCHUS WX IMapaMeTpoB H
JaJbHENIel naeHTUPUKALINN.




KoJym4vecTBo equmm aJist
00meo0pa3oBaTeILHBIX

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX

Ne Hamvenosanne Kparkue npuMepHbIe TEXHHICCKHAE XAPAKT PUCTHRHA Opramm3aii, He OpraHu3anuii, IBJISIOMMXCS
o0opyaoBaHNs SIBJISTFOTI X C ST
MAJIOKOMILICKTHLIMH, €1, MATOKOMILICKTHEIMM, 1.
HIM. H3M.
Kommuiekt nomkeH ofecneyuBaTh BO3MOXKHOCTb HM3YYE€HHS OCHOB
pa3paboOTKH MPOrpaMMHBIX M aNMapaTHBIX KOMILJIEKCOB WH)KEHEPHBIX
cucrem, pemeHuil B chepe "HMHTepHer Bemeil', a Takke peIICHUH B
obnactu poOOTOTEXHHUKH, UCKYCCTBEHHOTO WHTEJUIEKTa M MAIIUHHOTO
oOyueHus.
KomnblorepHoe 06opynoBanme
dopm-pakTop: HOYTOYK;
Kectkas1, HeoTKIIIOUaeMas KjaBuaTypa: HaJlu4ue;
Pycckas packiagka KaBUaTyphl: HaJUUUE,;
Jlnaronane 3kpaHa:. He MeHee 15,6 nriMOoB,
Pazpemenue skpana: He meHee 1920x1080 nukcenei,
KonuuecTtBo simep mpoueccopa: He MeHee 4,
Konu4uecTBO MOTOKOB: HE MEHEeE §;
basoBas TakToBas yacrtora npoueccopa: He MeHee 1 I'Tw;
MaxkcumanbpHas TAKTOBasi 4aCTOTa mpoueccopa: He MeHee 2,5 I'T'w;
Ksmr-namsite nponeccopa: He MeHee 6 MOaiiT;
O0beM ycTaHOBIIEHHOH ONepaTUBHON MaMsATH: He MeHee 8 1 0aiir;
1 HoyT6yx O6pem nonaepKUBaeMoi ONepaTUBHON MaMsITH (1151 BO3MOXKHOCTH 3 wr 2wt

pacimupenus): He MmeHee 24 ['OaiiT;

O6bem HakonuTesst SSD: He menee 240 I0aiir;

Bpewmst aBToHOMHOI1 paboThI OT OaTapen: He MeHee 6 4acoB,;

Bec HOyTOyKa € yCTAaHOBIEHHBIM aKKyMYJISITOpOM: He Oosee 1,8 kr;
Breuranii uarepdeiic USB crangapra He Hipke 3.0: He MeHee Tpex
CBOOOHBIX;

Breunanii uarepdeiic LAN (rcronb30BaHie MEPEXOTHUKOB He
MPEIyCMOTPEHO): HAJTHYNE,

Hanuane monyneti u uHTepdeficoB (MCIONBb30BaHUE NMEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI,

becnipoBonHas cBs3p Wi-Fi: Hanmuue ¢ noanepskkoit crannapra IEEE
802.11n unu coBpeMeHHee,




KoJym4vecTBo equmm aJist
00meo0pa3oBaTeILHBIX

KoJymvecTBo eummy st
00meo0pa3oBaTEIHLHBIX

CKaHep, KOIHUp)

TexHonorus nevaru: jJazepHas
MaxkcumanpHoe paspewieHue nedatu: He MmeHee 12001200 Touek;
Hnrepodetice: Wi-Fi, Ethernet (RJ-45), USB.

HaunmenoBanue oprasmsanuii, He M
Ne Kparkune npuMepHbIe TeXHHYECKIE XAPAKTePUCTHRKH OPraHH3ALNIA, ABJIAIONINXCS
o0opyaoBaHNs SIBJISTFOTI X C ST
MAJIOKOMILICKTHLIMH, €.
MAJIOKOMILICKTHBIMH, €.
H3M.
H3M.
Web-kamepa: namuune;
MaHunynaaTop "Mbllib": HANUYHE,
[IpenycraHoBNIeHHAs ONEPALIMOHHAS CHCTEMA C TpaguuecKum
NOJIb30BATENBCKUM HHTEpdeiicom, odecnieunBaroinas padoTy
PacIpOCTPaHEHHBIX 00Pa30BATEIbHBIX U OOIECHCTEMHBIX
MPUJIOKEHUN: HAJTUYHE.
Tun ycrpoiictsa: M@V (pyHKIIMH 11e4aTH, KOMUPOBAHM,
CKaHMPOBAHU),
®opwmar Oymaru: He MeHee A4,
Moy (mpuHTED, P y . ’
2 L{BeTHOCTB: UepHO-OENbI; I wr. I wr.




NPOPUJIbHBIN KOMILUIEKT OGOPYJTOBAHUS

TABJIMLIA Ne2

KosmuecTBo exmuni AJ1s

npodpuILHOro KosmecTBo equnmn st
KOMILJICKTA NpPOoPUWILHOTO
Ne Hanvienosanue Kparkune npumMepHbIe TEXHHYECKIE XapAKTePUCTHRKH (06meobpasoparemLmLIC KomIeRTa
o0opynoBanns OpraHmsanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.

BA3OBASA (OBA3ATE/IBHASN YACTD)

EcTecTBeHHOHAYYHAS] HAIPABJEHHOCTD
ObecnieunBaeT BBIMOJHEHUE JTA0OPATOPHBIX padOT HA YPOKax MO OHOJIOTHH B
OCHOBHOW LIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHALIUXCA.
Kowmmnekrarus: becnpoBonHO# MyIbTHAATYNK 1O OHOJIOTHHU C 6-10
BCTPOCHHBIMH TaTYUKAMM:
JaTtunk BraXXHOCTH ¢ auanaszonoM uzmepenus 0... 100%
JlaT4MK OCBELIEHHOCTH C TMaNa30HOM U3MEPEHUs He yxke ueM oT O 10
180000 nx
Hatuuk pH ¢ nunanasonom nsmepenus He yxxe uem ot 0 no 14 pH
JlaTunk TeMmepaTypsl ¢ IUANa30OHOM U3MEPEHUs He yxke 4eM OT -20 a0
+140C

Tadposas Taboparopus JlaT4uK 3J€KTPONPOBOAUMOCTH C AUANA30HAMU U3MEPEHHUs He yke ueM oT O

1o 200 mxCwm; ot O o 2000 MxCwm; ot 0 o 20000 MxCm

1. o Ouosoruu ’ ’ 3 wrT. 2 .

(yueHndeckast)

JlaT4uK TeMrepaTypbl OKpPy KaroLIel Cpeabl C JHAMa30HOM U3MEPEHHUs He
yxe yeM oT -20 no +40

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
Iudposas BuneokaMepa ¢ METAUTMYECKUM LITATUBOM, Pa3peLIeHHe He
menee 0,3 Mnukc

[IporpammHoOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 30 padbot

YnakoBka




KosmuecTBo exmuni AJ1s

npodpuILHOro KosmecTBo equnmn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkune npumMepHbIe TEXHHYECKIE XapAKTePUCTHRKH (06meobpasoparemLmLIC KomIeRTa
o0opynoBanns OpraHmsanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.
Hannuue pycCckOsA3pMHOrO caiiTa NOAAEPIKKH, HAUTUYNE BUACOPOIUKOB.
ObecneunBaeT BHINOIHEHNE TAOOPATOPHBIX PadOT MO XMIMHUU Ha yPOKax B
OCHOBHOW LIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHALIUXCA.
Kowmmnnexranmsi:
becnpoBogHON MyabTUAATUUK MO XUMUU C 4-Msl BCTPOCHHBIMU JaTUYUKaAMHU:
Hatuuk pH ¢ nunanasonom usmepenus He yxe 4em ot 0 no 14 pH
JlaT4rK BBICOKOH TeMIepaTypsl (TEPMONAPHBIN) ¢ AUANA30HOM H3MEPEHHSI
He yxe yeM oT -100 go +900C
JlaT4uK 3J€KTPONPOBOAUMOCTH C AUANA30HAMU U3MEPEHHUs He yke ueM oT O
10 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 go 20000 MxCwMm
JlaTuuk TeMrepaTypsl INIATUHOBBIN C JUANa30HOM U3MEPEHUS HE YIKE UEM
ot -30 mo +120C
Hudposas nadboparopusi .
OtnenbHbIE TATUYUKU: 3 mT. 2 mrT.

10 XUMUH (yUEeHHUECKast)

JlaTank onTHYECKON MIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
Habop nmabopaTopHOil OCHACTKH

[IporpammHoOe obecrieueHne

Mertonnueckue pekoMeHaaunu He Meree 40 padbot
Hanu4due pycckos3bIYHOTO caiiTa MOAaepKKH
Haynnuue BUgeoponmuKkos.




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Hudposas nadboparopusi
1o ¢pu3nKe
(yueHndeckast)

ObecneunBaeT BHITIOJHEHHE SKCIIEPUMEHTOB 110 TEMaM Kypca QU3HKH.
Komnnexranus:

BecripoBonHON MyJIbTHIATYHK TIO (PU3HKE C 6-F0 BCTPOSHHBIMHU TaTUHKAMU:
Hu¢poBoit naTuuk TeMIepaTypsl ¢ TUANa30HOM U3MEPEHUs He yIKe UeM OT -
20 no 120C

Hudposoit natTunk adbCOMFOTHOTO NABJICHUS C TUATA30HOM U3MEPEHUS HE
yxe ueM oT 0 go 500 klla

JlaT4yMK MarHUTHOTrO MOJIsl C IUANa30HOM U3MEPEHUs He yxke YeM oT -80 1o
80 mTn

JlaTuuk HanpsDKEHUs ¢ AMana3OHaMU U3MEPEHUs He yke 4eM OT -2 10 +2B ;
ot -5 g0 +5B; ot -10 no +10B; or-15 no +15B

JaTtunk TOKa He yke 4eM oT -1 1o +1A

JlaT4uuk akceaepoMeTp ¢ MOKa3aTeNssMu He MeHee ueM: +2 g, +4 g; +8 g
OTtnenbHbIEe yCTpPOMCTBA:

USB ocummiorpad He meHee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 poBenieHusl 3KCIIEPUMEHTOB

Kpartkoe pykoBOICTBO MO 3KCILIyaTauy nudpoBoii JadopaTopun
[IporpammHoOe obecrieueHne

Mertonnueckue pekomenaaunu (40 pador)

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuune BUIeoponnKkoB.

2 IIT.

Komnb

TEepHOe 000pYyAOBaAHUE

4.

Hoytbyx

Dopm-pakTop: HOYTOYK;

2 IIT.




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Kectkasi, HeoTK/IIOUaeMas KJlaBuaTypa: HaJIM4Ke;

Pycckas packiagka KaBUaTypbl: HATUUUE,

JlnaroHane 5kpaHa: He MeHee 15,6 nroiMOoB,

Paspemenue skpana: He meHee 1920x1080 nukcenei,

KonuuecTBo sinep mpoueccopa: He MeHee 4,

Konu4decTBO MOTOKOB: HE MEHee §;

basosas TakToBas yactora npoueccopa: He meHee 1 I'T'L;
MakcumasbHas TAaKTOBask 4acToTa mpoueccopa: He medee 2,5 I'T'L;
Kam-namsate nporeccopa: He MeHee 6 MOaiiT;

O0beM yCTaHOBJIEHHON ONEPaTUBHON MaMATH: He MeHee 8 [ Oaiit;
O6bem noanep>KMBaeMOi OnepaTHBHON MaMATH (IJ1s1 BO3MOXKHOCTH
pacimupenusi). He meHee 24 ['Gaiir;

O6bem Hakomnurenss SSD: He meHee 240 I'Gaiir;

Bpemst aBToHOMHOI paboThI OT OaTapen: He MeHee 6 4acoB,;

Bec HOoyTOyKa ¢ yCTAaHOBIEHHBIM aKKyMYJISITOpOM: He Oonee 1,8 kr;
Breurnnii uarepdeiic USB crannapra He Hipke 3.0: He MeHee Tpex
CBOOOJTHBIX;

Breurnnii unrepdeiic LAN (ucnonb3oBaHue MEPEXOIHUKOB HE
NPEAYCMOTPEHO): HAINYHE,

Hanuune monyneti u nHTepdeficoB (UCMONIBb30BAHNUE TIEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI,

BbecnipoBonHas cesi3p Wi-Fi: mHanmuue ¢ nognepskkoii crannapra IEEE
802.11n unu coBpemMeHHee,

Web-kamepa: Hanuuue,

Manunynatop "Mbllib": HAJIUUUE,

[IpenycraHoBNIEHHAS OTIEPALIMOHHAS CHCTEMA C TpauuecKum
NOJIb30BATENBCKUM HHTEpdeiicom, odecnieunBaroimas padboTy

PacIpOCTPAHEHHBIX 00PAa30BATEIbHBIX U OOIMECUCTEMHBIX MPHIIOKEHHH:




KosmuecTBo exmuni AJ1s

npodpuILHOro KosmecTBo equnmn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkune npumMepHbIe TEXHHYECKIE XapAKTePUCTHRKH (06meoGpasosarenmp1e ROMILICKTA
OﬁopyIlOBaHI/Iﬂ opraHmsanmum, HE (Ma.]'IOKOMH.]'IeKTHLIe
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. M3M.

HaJIN4ue.
Tun ycrpoiictea: MOV (pyHKIMH meyaTH, KOMUPOBAHMS, CKAHIPOBAHUS),
dopmar Oymaru: He MmeHee A4,

5 M®YV (npunTep, ckanep, | LiBerHocTb: yepHO-OembIi; 1 wr 1 wr

' KOITHP) TexHomorust nmevaTu: JasepHast ' '

MaxkcumanbHoe paspewenue nedatu: He meHee 12001200 touek;
Wnrepdetice: Wi-Fi, Ethernet (RJ-45), USB.

JAONOJHUTEJBHOE OFOPYJITOBAHHUE

EcTecTBeHHOHAYYHAS] HAIPABJIEHHOCTD
ObecneunBaeT BHINOIHEHNE Ta0OPAaTOPHBIX PadoT HAa ypOKax Mo OUOIOruu B
OCHOBHOM LIKOJIE U IPOEKTHO-UCCIEAOBATENbCKON NEATENIBHOCTH YHALTUXCSI.
Kowmmnekrarus: becnpoBonHO# MyIbTHAATYNK 1O OHOJIOTHHU C 6-10
BCTPOCHHBIMH JaTYNKAMHU:
JaTtunk BraXXHOCTH ¢ auanaszonoM uzmepenus 0... 100%
JlaT4MK OCBELIEHHOCTH C JUANa30HOM U3MEPEHHUs He yxke 4eM oT O 10
180000 nx
Hatuuk pH ¢ nunanasonom nsmepenus He yxke uem ot 0 no 14 pH

Hugposas naboparopust | JlaTduuk Temmnepatypbl ¢ AHANA30HOM H3MEPEHUs He yike ueM oT -20 10
1. o Ouosoruu +140C I wrT. I wrT.

(yueHndeckast)

JIaT4uK 3JeKTPONPOBOAMMOCTH C TUANa30HAMH U3MEpeHHs He yike 4eM oT O
10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCwMm

JlaT4uK TeMrepaTypbl OKpPy KaroLIel Cpeabl C JHAMa30HOM U3MEPEHHUs He
yxe yeM oT -20 no +40

AKceccyaphl:

Kabens USB coemuHuTENbHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTtkoe pyKOBOACTBO MO 3KCIUTyaTalyu HU(pOoBOH 1abopaTopuu




KosmuecTBo exmuni AJ1s

npodpuILHOro KosmecTBo equnmn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkune npumMepHbIe TEXHHYECKIE XapAKTePUCTHRKH (06meobpasoparemLmLIC HOMILTCKTA
o0opynoBanns OpraHmsanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILTICKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.
Hudposas BuAEOKaMepa ¢ METAUTMISCKUM IITATUBOM, Pa3pelieHue He
menee 0,3 Mnukc
[IporpammHoOe obecrieueHne
Mertoanueckue pekoMeHaaunu He Meree 30 padbot
YnakoBka
Hannune pycCKOsS3bMHOrO caiiTa NOAAEPIKKH, HAINYNE BUACOPOJIUKOB.
ObecneunBaeT BBHINOIHEHNE Ta0OPATOPHBIX PadOT MO XMMUHU HA YPOKaX B
OCHOBHOW LIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHALIUXCA.
Kommnexranus:
becnpoBogHON MyabTUAATUUK MO XUMUU C 4-Msl BCTPOCHHBIMU JaTUYUKaAMHU:
Hatuuk pH ¢ nnanasonom n3smepenus He yxke uem ot 0 no 14 pH
JlaT4rK BBICOKOH TeMIIepaTypsl (TEPMONAPHBIN) C ANANIA30HOM H3MEPEHHS
He yxe yeM oT -100 go +900C
JlaT4uK 3J€KTPONPOBOAUMOCTH C AUANA30HAMU U3MEPEHHUs He yke ueM oT O
10 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 go 20000 MxCwMm
JlaTuuk TeMrepaTyphl IVIATUHOBBIN C TUAa30HOM U3MEPEHHUS HE YIKE UeM
udposas nadoparopust | ot -30 no +120C 1w 1w

10 XUMUH (yUEeHHUECKast)

OTnenpHBbIC JATYUKU:

JlaTank onTHYECKON MIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOACTBO MO 3KCIUTyaTalnu U POBOH 1abopaTopuu
Habop nmabopaTopHOil OCHACTKH

[IporpammHoOe obecrieueHne

Mertonnueckue pekoMeHaaunu He Meree 40 padbot
Hanu4due pyccKos3bIMHOTO CaiiTa NOAIePKKH




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Hanuune BUIeoponnKkoB.

Hudposas nadboparopusi
1o ¢pu3nKe
(yueHndeckast)

ObecneunBaeT BBITIOJIHEHHE SKCIIEPUMEHTOB IO TEMaM Kypca (QH3HUKH.
Komnnexranus:
BecripoBonHON MyJIbTHIATYHK TIO (PU3HKE C 6-F0 BCTPOSHHBIMHU TaTUHKAMU:

Hu¢poBoit naTuuk TeMIepaTypsl ¢ TUANa30HOM U3MEPEHUs He yIKe UeM OT -

20 no 120C

Hudposoit narunk adbCOMOTHOTO NABICHUS C TUATA30HOM U3MEPEHUs He
yxe ueM oT 0 go 500 klla

JlaT4rK MarHUTHOTIO MOJIS ¢ AUANIA30HOM HU3MEpPEHUs He yxke ueM oT -80 1o
80 mTn

JlaTuuk HanpsDKEHUs ¢ AMana3OHaMU U3MEPEHUs He yke 4eM OT -2 10 +2B ;
ot -5 g0 +5B; ot -10 no +10B; or-15 no +15B

JaTtunk TOKa He yke 4eM oT -1 1o +1A

JlaT4uuk akcenepoMeTp ¢ MOKa3aTeNsIMU He MeHee ueM: 2 g, +4 g +8 g
OTtnenbHbIEe yCTpPOMCTBA:

USB ocummiorpad He meHee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 poBenieHusl 3KCIIEPUMEHTOB

Kpartkoe pykoBoacTBO mo skcrtyaTanuu nudposoii nadoparopun
[IporpammHoOe obecrieueHne

Meronuueckue pekomenaannu (40 pador)

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuune BUIeoponnKkoB.

1 .

Hudposas nadboparopusi
1o HU3HOJIOTHU

ObecneunBaeT NPoOBEACHNUE HCCIEIOBAHNS IO (PYHKIMOHUPOBAHUIO
yesoBedeckoro opraausma. Kommiuekranus: becnpoBoaHON MyJIbTHAATUYUK

1 .




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

(npounbHBIN YPOBEHD)

1o (pu3HoNIorNuy ¢ 5-F0 BCTPOSHHBIMU AaTYMKaMU: J[aT4nK apTepHabHOTO
nasyienns (0...250 MM pT. CT.)

JlaT4uk myJsibca ¢ AMana3oHOM U3MepeHus He yxke yeM oT 30 no 200 yn/mMuH
JlaTuuk TeMmnepaTypsl Tejla ¢ AMana3OHOM U3MEPEHUs He yke 4eM OT +25 1o

+40C

JlaTuuK 4acTOTHI AbIXaHUS C JUANa30HOM U3MepeHHUsl He yke ueM oT 0 1o
100 1uK10B/MUH

JlaT4MK yCKOPEHHUs C MoKasaTeasiMu £2 g; +4 g £8 g

OTtnenbHbIEe yCTpPOMCTBA:

Harunk DKI' ¢ nuanazoHoM n3MepeHus He yxke ueM ot -300 o +300 mB)
Hatuuk pH ¢ nunanasonom usmepenus He yxe 4em ot 0 no 14 pH
JlaTuuk cuaoMep ¢ AMana3’OHOM HU3MepeHus He yxe ueM oT -40 no 40 H
JlaTunK OCBEIEHHOCTH C AUana3oHOM H3MepeHHs He yke ueM oT 0 1o
180000 nk

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 poBenieHusl 3KCIIEPUMEHTOB

KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
[IporpammHoOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 20 padbot

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuune BUIeoponnKkoB.

Hudposas nadboparopusi
I10 3KOJIOTUU

ObecnieunBaeT NpoBeNeHUE YUeOHOTO HKOJIOTMUECKOTO MOHUTOPHHTA
WHCTPYMEHTaIbHBIMU MeTonamMu. Habop npumensiercst mpu u3y4eHun

JKOJIOTUH, OMOJIOTHH, XUMHH, Teorpaduu 1 NpUpOIOBENCHHS, & TAKKE IS
VHIVBHUYAJIbHBIX UCCIEIOBAHUS U NPOEKTHON AEATEIbHOCTH IIKOJIbHUKOB.

1 .




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Kommnekranus: becnpoBogHON MyJIBTUAATYHK MO SKOJOTHYECKOMY
MOHHUTOPHUHIY C 8-F0 BCTPOCHHBIMH JaTYUKAMMU:

JlaT4uK HUTPAT-UOHOB

JlaTuuk XJIOPUA-UOHOB

Hatuuk pH ¢ nunanasonom usmepenus He yxe 4em ot 0 no 14 pH

JlaTuuk BIAXXHOCTH ¢ Auana3zoHoM usMepenus 0...100%

JlaT4MK OCBELIEHHOCTH C JUANa30HOM U3MEPEHHUs He yxke ueM OT 0 10
180000 nx

JlaTuuk TeMIepaTypsl C 1Mana30HOM U3MEPEHUs He yxke yeM oT -20 1o
+140C

JlaT4uK 31€KTPONPOBOAUMOCTH € AUATIA30HAMU U3MEPEHUs He yxke 4eM OT O
10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCwMm

JlaTuuk TeMnepaTypbl OKPyKarOLEeH Cpenbl C AUana30HOM U3MEPEHUs He
yxke 4em oT -20 mo +50C

OTnenpHBbIC JATYUKU:

JlaTtunk 3ByKa ¢ QyHKIMEH HHTErPUPOBAHUS C TUATTA30HOM U3MEPEHUS
qacTOoT He MeHee YeM OT 50 I'm go 8 kl11;

JlaT4MK BJIAXXHOCTH NMOYBBI C JUANIa30HOM HU3MEPEeHUs He yxke 4eM oT 0 1o
50%

Jlatuuk kucnopona ¢ AuanazoHoM usmepenus ot 0 no 100%

JlaTank onTHYECKON MIOTHOCTH 525 HM

Jatunk ontuyeckon mioTHOCTH 470 HM

Jatuuk TypOunIuMeTp ¢ quana3oHoOM U3MepeHus He yike yeM oT 0 mo 200
NTU

JlaT4uMK OKUCH yraepoaa ¢ AMana3’oHoOM u3MepeHus He yxxe 4em ot 0 go 1000
ppm

AKceccyaphl:

Kabens USB coepnnuTenbHbli (2 1mT.)




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CTep)KeHb AJI 3aKPCTIICHNSA JAaTYUKOB B IITATUBE

KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
[Iporpammuoe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 20 padbot

YnakoBka

Hamuue PYCCKOA3BITHOTI'O caiira NOAACPKKH, HAJTUMINEC BUACOPOJIUKOB.

Muxkpockon unuppoBoit

Tun Mukpockona: OuoIorudecKkuii

Hacanka Mukpockomna: MOHOKYJIIpHast
Haznauenue: nabopaTopHbIii

MeTton ucciIeOBaHuUs: CBETIIOE TOIEe
Matepuas ONTHUKH: ONTHYECKOE CTEKIIO
YBenuueHue MUKpOCKoOma, kpat: 64 — 1280
Oxymsiper: WF16x

OO6mwexTuBsl: 4x, 10x, 40xs (MoanpyKUHEHHBIH)
PeBonbBepHas rooBka: Ha 3 0ObEKTHBA

Tun moacBETKH: 3epKajio MIIH CBETOIUO
Pacnionosxenne moACBETKH: BEPXHSSA U HUKHSIS
Marepuan kopnyca: MeTaJLl

IIpenmetHslii cTonuk, Mm: 90

HUctounnk muranus: 220 B/50 'y

Hucno meranukcesnen: 1

1 .

1 .

Habop OI'D no xumuu

B Habop BxonsT Bechl madopaTopHble dnekTpoHHble 200 T, CIUPTOBKA
naboparopHasi, BOpPOHKA KOHHUYECKasl, Majo4yKa CTeKIsiHHas, npodupka [1X-
14 (10 wtyk), crakan Bbicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
LWIMHAP U3MEPUTENbHBIN 2-50-2 (CTEKIITHHBIN, C MPUTEPTON KPBILIKOHN),
mtaThB Ut pobupok Ha 10 raé3n, 3akuM NpoOHUPOUHBIH, ITATEIb-

1 .




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

noxedka (3 mtyku), Habop GIAKOHOB AJIst XpAaHEHUS] PACTBOPOB U
peakTuBOB (00BbeM ¢rakoHa 100 Mt - 5 KOMIUIEKTOB 10 6 ITYK, 00BbEM
¢naxona 30 mi - 10 KOMIUIEKTOB 1O 6 IUTYK), UIMHIAP U3MEPHUTEIBHBIN C
HOocuKOM 1-500 (2 mrykn), ctakad Beicokuid S00 mut (3 wTyku), HAOOP
epLIeH AT MBIThSI TOCYABI (€PII IJIs1 MBIThsI TPOOUPOK - 3 IITYKH, €pLT IS
MBITBSI KOJIO - 3 IITYKH), Xanat Oenbiil x/0 (2 mTyKu), nepyaTku Pe3HHOBBIE
XUMHYECKUE CTOWKHE (2 ITYKH), OUYKH 3aLIUTHBIE, PUIbTPBI OyMakKHbIE
(100 wTyk), roprouee ans ciuptoBok (0,33 7).

B cocraB HaOop BXOAAT peaKTHUBBI: ATIOMHHUM, JKEJI€30, COJISTHAs KHCIIOTA,
METHJIOpaHXK, (peHondTanenH, aMMHaK, IEPOKCUT BOIOPOIA, HUTPAT
cepeOpa u apyrue; B o0IIel CIOKHOCTH - 44 pa3INYHBIX BEIIECTB,
UCTIONB3YEMBIX JUIsl COCTABJICHUS! KOMITJIEKTOB PEAKTHBOB ITPH MPOBEACHUHU
HK3aMEHAIIMOHHBIX SKCIIEPUMEHTOB MO KYPCY IIKOJIBHON XUMHH.

YuebHas naboparopust
MO HEHPOTEXHOJIOTUU

B cocras BXOmAT:

Cencop Tun 1 He mMenee | mt., obecrneunBaeT BO3MOXKHOCTb PETUCTPALINN
CHUTHAJIA 3JIEKTPUIECKOH aKTHBHOCTH MBI (3JIEKTPOMHOTpaMMbl, IMI').
Perucrpauus nomKkHa OCYIIECTBISIETCS HOUHBA3UBHO, CYXHMH 3JIEKTPOIAMU.
B0O3MOXXHOCTBIO KPETUIEHHSI K PYKE YEJIOBEKa, YTO JOJUKHO 1aBaTh
BO3MOYKHOCTb PETUCTPUPOBATH JIEKTPHUUECKYIO AKTUBHOCTH MBIIILIBI B
o0Jactu, Hal KOTOPOH pacmonaraercst kpervienue. [Ipu HanpsprkeHH
MBILIIBI TOJKHA ObITH 0OecrieueHa BO3MOKHOCTD HAOIOIEHHSI ITyYHOCTH
curnana (t.e. npucyrcrsue OMI'), npu paccnabieHIH MBILIITBI - €€
OTCYTCTBHE.

Cencop Tun 2 e mMeHee | wmr., obecrneunBaeT BO3MOKHOCTb PETUCTPAINN
curnana poromnerusmorpammsl (PI1IIN) onTuyeckum nmyTem, 3a cuer
U3MEHEHUsI OTPAKEHHOTO OT KPOBEHOCHBIX COCYZIOB CBETA, 00bEM KOTOPBIX
U3MEHSIETCS TIOJ] BO3/IeHCTBUEM MyJIbCOBON BOJMHBL CEHCOp AOJIKEH OBITh
o0ecrieueH BO3MOKHOCTBIO KPEIUICHHsI K TOAYIIEYKE NaJIbla YeJIOBEKa.

1 .

1 .




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Cencop Tun 3 He mMeHee | ., obecrieunBaeT BO3MOXKHOCTD. PETUCTPALIU
curxana snexrpokapauorpammsl (OKI') He HHBA3UBHBIM CIIOCOOOM;
peructpauuu 1, I u Il oTBeNeHUH; MOAKIIIOYEHUS DJIEKTPOIOB K CEHCOPY C
MOMOIIBIO COEAMHUTENBHBIX MMPOBOAOB, 000opynoBaHHbIX TouchProof
pa3beMam.

Cencop Tun 4 e menee | . obecrieynBaeT BO3SMOKHOCTD. PETUCTPALIN
CHrHasa KOKHO-raibBaHnuecko peakuuu (KI'P), perucrpauus koroporo
OCYIIECTBIISIETCS HA TIOCTOSIHHOM TOKE; MOJKIIFOUEHUS K TEJTy YeJIOBEeKa C
MOMOIIBIO CYXHX 3JIEKTPOIOB, MOIKIIFOYEHNE KOTOPBIX K CEHCOPY
ocymecTsisieTcs ¢ momoupto TouchProof pazsemos.

Cencop Tun 5 e meHee | ., obecrieunBaeT BO3MOXKHOCTD. PETUCTPALINU
CHTHAJIa 3JIEKTPUIECKON aKTHBHOCTH Mo3Ta (I317) ¢ mMOMOIIBIO CyXHX
HEMHBA3MBHBIX 3JIEKTPOAOB; PErHCTPALIUH 3JIEKTPUIECKON aKTHBHOCTH
Pa3HBIX OJEH MO3Tra; MOAKIIOUEHHSI SJIEKTPOIOB K CEHCOPY € TOMOIIBIO
COEAMHUTENbHBIX MPOBOAOB, 0bopynoBanHbIX TouchProof pazvemamuy;
3aKPEIUICHHUS 3JIEKTPOIOB HA TIOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He MeHee | ., obecreunBaeT BO3MOXKHOCTD. PETUCTPALINU
curHana xkonedanus rpyaHoi kinetku (CeHcop NbIXaHMsl), ONpeneTeHus
YaCTOTHI JbIXaHMUS.

YcTporicTBo muist cOOpa NaHHBIX OT CEHCOPOB M Mepenavyu Ha MePCOHATBHBIN
KOMITBIOTEp 00eCneunBaeT BO3MOKHOCTb COOpa NAaHHBIX OT MOJKIFOUEHHBIX
K HEMY CEHCOpOB U OTIPaBKy noy4eHHbIX naHHbX Ha [IK. ITogkmrouenue
ueHTpanpHoro monyist k IIK ¢ momomeio USB-kabens. LienrpanbHbiit
MOJyJIb UMeeT He MeHee | 1T, rajnbBaHn4eckyro u3ossinmto ot [1K.
LeHTpanbHbIA MOIYJIb OOECIIEYNBAET BO3MOXKHOCTh OTHOBPEMEHHOTO
MOAKJIFOUEHUS BIJIOTh 10 4 ceHcopoB. Kaxkabiil u3 Bxoaos LleHTpanbHOro
MOJYJIsI UMEET raJIbBAaHUUECKYIO0 M30JIIHI0 (00ecTiedeHne MeKKaHAIbHOM
raJibBaHn4eckoi m3oJsiiun). onkmouenue cencopo k L{eHTpampHOMY
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MOJYJIFO OCYIIECTBISIETCS C IOMOLIBIO CIIEIHAIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, obecrieunBaromux npaBUIbHOCTb MOAKIFOUEHUS pa3beMa U
CHIDKAFOIIUX PUCK CIYYaifHOTO KacaHUs pa3beMOB TOKOMPOBOISIINX
qacTeil, a Takke 00eCIeYNBAOINX 3aALIUTY OT HECAHKIIHOHUPOBAHHOTO
MOJKJIFOUEHUS K MPOU3BOJIBHBIM yCTPOHCTBAM.

Monyne «KHonkay He MeHee 1 mT., obecrneunBaeT BO3SMOKHOCTD: Pa3METKH
PETrUCTPUPYEMBIX CHTHAJIOB U OTMEYATh HE MEHEE 3-X Pa3IMUHbIX KATErOpUN
COCTOSIHUI.

YcTpoicTBO, BXOISIIEE B COCTAB JIAOOPATOPHH, JOJKHO 00eCTeYnBaTh
BO3MOYKHOCTh PETUCTPALINH apTEPUATHHOTO TABJICHUS.

[Iporpammuoe obecnieuenue (nanee - I10). lomxkHo oOecneynBaTh
BHU3YQJIM3AIUI0 U 00pa0OTKy perucTpUPYEMbIX CUTHAJIOB.

I'maBHOE OKHO IPOrpaMMBbl AOJDKHO COCTOSITh U3 BKIIAIOK, KasKAast U3
KOTOPBIX COAEPKUT HAOOp rpaduKOB, HEOOXOAUMBIX IJIsl OTOOpasKEeHUs
TpeOyeMoii nHpopMaLUu.

JloJKHA MMETBCST BKIIAAKA TSI OTHOBPEMEHHOT'O IPOCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OIHOBPEMEHHO MOAKIIOUEHHBIX K LIeHTpasbHOMYy MO JIIO.
J10 obecneunBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOUTpadhuaecKoro)
peskuma padoThl yCTPONCTBA.

Taxoke TOJKHBI IMETHCS BKJIAIKU IS BU3YAJIH3aUN CHTHAJIOB OT CEHCOPOB
OMI', ®IIT', OKT', KI'P, D3I, ceHcopa AbIXxaHUs, KHOTIKH; a TAaKXKe
NPOM3BOMHBIX IPa)UKOB, HA KOTOPBIX BU3YAIH3UPYIOTCA CIeMUDUIHBIE JJIST
TOT'O UJI MHOTO CUTHAJIA BEJINIHHBL

I1O nomwkHO KaBaTh BO3MOXKHOCTH BU3YAJIU3ALIUH U 00pabOTKU
PETUCTPUPYEMBIX CHTHAJIOB, & HMEHHO:

- OMI': BUu3yanusanus CUrHana, CekTp CUrHalla, aMILUIUTY JHbIH TpUrrep

- @OI1I": Bu3yanu3aius CUrHaja, CIIeKTpa CUTHAJA, TaXOTrPaMMBl, Tpaduk
nyJIbCca
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- OKI": Bu3yanu3anus CUrHaja, TaxorpaMMel, TpaduK MmyJbca

- KI'P: Busyanu3anus curnana

- O0T': Bu3yanusanus CUrHaja, CIIeKTp CUTHaJIa, aMIUIUTYAa ajlb(a-puTma,
amIuuTya oera-puTma.

- CeHCOp bIXaHUS: BU3yaJIU3alLlUsl CUTHAJIA,

- KHonka: Bu3yanu3anus CUTHaIA pa3MeTKU

I1O nomxHO MMETh BO3MOKHOCTDh KacToMuzaluu 1 HacTporku [10 nis
s¢dexkTuBHOrO OTOOpaKEHUs rpadUKOB: HACTPOIKa LBETA, BBIOOD
napamMeTpoB Ui aHATTN3a, BBIOOP 0TOOpaskaeMbIX rpaduKoB,
maciuraduposanue rpagukos. [10 1oMKHO IMETh BO3MOXKHOCTD 3aITUCH U
BOCIIPOU3BECHHS PETUCTPUPYEMbIX CHTHAJIOB.

Bo3MokHOCTD HaCTPOHKH apamMeTpoB (PUIBTPALIUN CHTHAJIA C TTIOMOIIBIO
($uIbTpa HIKHUX YacTOT, (PUIIBTPA BHICOKMX YaCTOT, MOJIOCOBOTO (pHUIIETpa,
PEKEKTOPHOTO (PUIIBTPA.

C uenbio ynoOCTBa aHAIN3a CUTHANA, TOJKHA UMEThCS BO3MOXKHOCTD
3aMUCH PETHCTPUPYEMBIX CUTHAJIOB B (haiil, C OCIeNyIOIIeiH
BO3MOYKHOCTBIO HX ITOCJIEAYIOIIErO BOCIIPOU3BeaeHNs B fanHOM 110
(MIMUTHPYS PETUCTPALIMIO CUTHAJIA B PEKUME PEaJIbHOTO BPEMEHH).

B cocraBe: MmeTonndeckiie MaTepHalIbl AT YIUTEISI U O0yHarOINUXCA,
OIMHCaHNE MOJKIFOUEHUS] CEHCOPOB J1a00PaTOPUH, HHCTPYKLIUH T10
ucnons3oBanuio 110, onucanne 1abopaTOpHBIX U MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCIIE COIEPKUT MPE3EHTALMOHHBIC MaTEPHAIbL.
YnakoBka/kopoOka naboparopun qo:KHA 0OecrednBaTh yI00OHOE XpaHEHHE
U COZIePIKaTh MOACKA3KH [T PACIIONIOKEHHSI CEHCOPOB M yCTPOHCTB
naboparopuu it yIOoOHOTO UCTIONB30BAHUS MIPETIOIABATEIISIMU 1
00yHaIOIMUMUCS.

TexHoJI0THYECKAS HaNnpaBJI€EHHOCTb

9.

| O6pasosarensHeIit

| PoboTorexHndeckuii HaOOp NpeHaA3HAYEH AJIsT I3YYEHUSI OCHOB

1 .

1 .
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KOHCTPYKTOp JJIst
NPaKTUKN OJIOYHOTO
POTPaMMHPOBAHUS C
KOMILIEKTOM TaTYHKOB

pOOOTOTEXHUKH, [eTajeH, Y3JI0B U MEXaHU3MOB, HEOOXOUMBIX JIJIsI
CO3MIaHMsI pOOOTOTEXHHUYECKUX YCTPOMCTB.

Habop mpencrasnsier codoit KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHHUTENIbHBIX JIEMEHTOB U 3JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Habop no3sossier codupath (1 mporpaMMHUpPOBaTL COOMpPAEMbIe MOMIEITH ), U3
3JIEMEHTOB BXOMSLINX B €r0 COCTAB, MOACIH MEXaTPOHHBIX
pOOOTOTEXHUYECKUX YCTPOWUCTB C aBTOMATH3UPOBAHHBIM yIIPABJICHUEM, B
TOM YHCJIE HA KOJIECHOM X0y, & TaK e KOHCTPYKLMH, OCHOBaHHbBIX Ha
UCTIOJIB30BAHUU NTepead (B TOM YHCIIe YePBAYHBIX U 3y0UaThIX), & TaK XKe
pBIYATOB.

CBETOIMOHBIN MaTPUYHBIN TUCTLIEH ¢ OeJoi MOICBETKON Ha KOHTPOJUIEpe
KonudecTBo mopToB BBOJA/BHIBOJA HA KOHTPOJLIEPE HE MeHee O
KomnuuecTso kHOMOK HE MeHee 4

OO0111ee KOJIMYECTBO 3JIEMEHTOB. He MeHe 520 IIT., B TOM YHUCJIE:

1) nmporpamMmMupyemslii OJIOK yrpaByieHusI, KOTOPBII MOXkeT paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEXKHME,

2) cepBOMOTOPHI

3) maT4mMK CHIIBI

4) naT4UK PacCTOSHUS

5) matuuk 1BeTa

6) akkyMyJIATOpHas OaTapest

7) [11acTHKOBBIE CTPYKTYPHBIE 3JIEMEHTBI, BKJIIOUasi eppOpHUpOBaHHbIE
3JIeMEHTBI. OaKK, KyOUKH, OCH U BaJIbl, COSIMHUTEIbHbIE JIEMEHTBI K OCSIM
, LIECTePHHU, MPeJHa3HAYeHHbIE [l CO3AaHMUs YePBSIYHBIX U 3y0UaThIX
nepenay, COeMHUTEIbHbIC U KPETIEeKHbIE JIEMEHTBI,

7) IlporpamMHOe oOecriedeHne, HCIONb3yeMOe Il TPOrPaMMHUPOBAHUS
cobupaemMbIx pOOOTOTEXHUIECKHX MOAEIEH U YCTPOMCTB, TOCTYITHO JJISI
ckauuBaHus 13 ceTu MHTepHer




KosmuecTBo exmuni AJ1s

npodpuILHOro KosmecTBo equnmn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkune npumMepHbIe TEXHHYECKIE XapAKTePUCTHRKH (06meobpasoparemLmLIC HOMILTCKTA
o0opynoBanns OpraHM3AINN, HE (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.

KowmrutekTt anst u3y4eHust OCHOB 3JIEKTPOHUKH U pOOOTOTEXHHUKH
Habop nomxkeH ObITh peaHA3HAYEH IS TPOBENCHUS YUeOHBIX 3aHATHI 1O
3JIEKTPOHUKE U CXEMOTEXHHKE C LENbI0 U3yUeHHs Hanbosee
pacmpoOCTPaHEHHOM 3JIEMEHTHOM Oa3bl, MPUMEHSIEMOH J1JIsl WHKEHEPHO-
TEXHUYECKOTrO TBOPUYECTBA YHALTUXCS U Pa3pabOTKH y4eOHBIX MOMEIeH
poboros. Habop noskeH mo3BOJSATh yUAIIUMCS HA MTPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUH MPOEKTHPOBAHMS POOOTOTEXHUYECKUX KOMITJIEKCOB
Ha npuMepe yueOHbIX Mojeneii poOOTOB, a TaAK)KE U3YYUTh OCHOBHBIE
TEXHUYECKHE PELICHHUs B 00IACTH KHOEPHETHUECKUX U BCTPAHBAEMBIX
CUCTEM.
B cocraB koMIieKTa JODKEH BXOAUTh HAOOP KOHCTPYKTHBHBIX 3JIEMEHTOB
111 cOOPKH MakeTa MaHUMYJSILMOHHOTO pO0O0Ta, KOMIUIEKT METAJUTHIECKHX

OO6pasoBarenbHbIif HAOOP | KOHCTPYKTHBHBIX 3JIEMEHTOB ISl COOPKH MakeTa MOOHIIBHOTO poboTa U T.1II.

10, 0 MEXaHHKE, B cocraB kommiekTa BXOAUT HAOOP 3JIEKTPOHHBIX KOMIIOHEHTOB /IS 1w 1w

MEXATPOHUKE U
pOOOTOTEXHUKE

U3yYeHUs] OCHOB AJIEKTPOHUKHU U CXEMOTEXHUKH, a TAK)KE KOMILIEKT
NPUBOZIOB M JATYUKOB PA3IMYHOIO TUIIA ISl Pa3paboTKu
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocras kOMIIIEKTa AOJIKHO BXOAUTH. MOTOPBI C SJHKOEPOM - HE MEHEe
21T, cepBONPUBOA OONBLION - HE MEHEe 41T, CEPBONPHUBOA MBI - He
MeHee 21T, THPpPaKPaCHBII JaTYUK - HE MEHee 31UT, YIbTPa3BYKOBOM
JaTYUK - HE MeHee 31UT, JaTYUK TeMIepaTypel - He MeHee 11T, JaTuuk
OCBELICHHOCTH - HE MeHee 11T, Habop 3JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsl, KOHAEHCATOPBI, CBETOANOIBI PA3JIMYHOTO HOMUHAA),
KOMILIEKT IPOBOMOB IJIsi OECIaeqHOr0 MPOTOTUITUPOBAHMS, TUIATA
OecraeuyHOro MPOTOTHUITHPOBAHUS, AKKYMYJISITOP U 3apsIHOE YCTPOKICTBO, .
B cocras koMIIIEKTa AOKEH BXOAUTH NPOrPaMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE mnn ananormusbeix ¢cBOOOIHO
pacrpocTpaHsieMbIxX cpenax paspadorku. IIporpaMmupyemslii KOHTpOILIED
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TOJDKEH 00JIaiaTh MOPTaMU ISl MTOAKIIFOUEHUS TU(POBBIX U aHAIOTOBBIX
yctpoiicts, unrepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wiu
WiFi.

B cocras koMIIIEKTa AOJKEH BXOAUTh MOAYJIb TEXHUYECKOTO 3PEHHs,
NPEACTABISIFOIUN COOOH BBIYMCIUTEIBHOE YCTPOUCTBO CO BCTPOSHHBIM
MUKPOIpPOIeccopoM (KOJI-BO siAep - He MeHee 41IT, 4acToTa siapa He MeHee
1.2TTu, obvem O3Y - He meree 512M6, 00beM BCTPOSHHOH MaMATH - He
meHee 81°0), MHTerpupOBaHHOM KaMepoil (MaKCUMaIbHOE pa3pelleHne
BUIEOMNOTOKA, epenasaeMoro no untepdeiicy USB - He menee 2592x1944
€71.) U ONITHYECKOHN cUCTeMO. MOoayib TEXHUUECKOTO 3PEHUS TOJKEH
00JaaTh COBMECTUMOCTBIO C PA3JIMYHBIMH MIPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ iomoltnbto uaTepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeEXHUUECKOTO 3pEHHSI TOJDKEH UMETh BCTPOSHHOE
nporpaMMHOe obecriedeHre Ha OCHOBE OMEPAIIHOHHON cucTeMbl Linux,
MIO3BOJISTFOIIIEE OCYIIECTBIISITh HACTPOMKY CHUCTEMBI MALITITHHOTO O0yUeHUs
napaMeTpPoB HEHPOHHBIX ceTel 1JIsi OOHAPYKEHUSI OOBEKTOB, ONPEACIICHHS
UX NIApaMETPOB U NajbHEHIIeH HACHTUPHUKALNH.

Kowmmiekt nomkeH obecnednBaTh BO3MOXKHOCTb U3YUEHHsI OCHOB
pa3paboTKH MPOTrPaMMHBIX M alIapaTHBIX KOMITIEKCOB HH)KEHEPHBIX
cuctem, pemenuii B cepe "MHTEpHET Beeil", a Takke pelieHuii B 00aacTu
pOOOTOTEXHUKH, HCKYCCTBEHHOI'O MHTEJUIEKTA U MAITMHHOTO O0YUYEHMSL.

11.

Yertripéxocesoit
yueOHbIH po0oT-
MaHUIYJIATOP C
MOOYJbHBIMHU CMCHHBIMHA
HacaJKaMu

YueOHbIil poOOT-MaHUITYIATOP MPETHA3HAYEH JIJIsi OCBOSHUS
00yHaroIUMUCS OCHOB pOOOTOTEXHUKH, AJISI MOATOTOBKU O0yUYAO X CSI K
BHEIPEHHIO U TIOCIIEAYIOLIEMY HCIIOJIb30BAHHUIO POOOTOB B MPOMBILLICHHOM
TIPOM3BOJICTBE.

KonmudecTBo oceli poboTa MaHHUIYJISITOPA - YETHIpPE.

[TepemereHne HHCTPYMEHTA B MMPOCTPAHCTBE IO TPEM OCSIM JTOJIKHO
YOPaBISITHCS MIArOBBIMU ABUTATEIsIMU. Hanpsi:keHre MUTaHus MaroBbIxX

1 .
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nsuraresneil He 6oxee 12 B.

CepBonpuraresib Y4eTBEPTOI OCH TOJKEH 00eCIeunBaTh TOBOPOT
HUHCTPYMEHTA.

VYroa noBopoTa MaHUIYJIATOPa HA OCHOBAHUH BOKPYT BEPTHKAJIbHON OCHU HE
MeHee 180 rpaaycos.

Jlns onpeneneHus MOJNOKEHNUsT MAaHUITYJISITOpa IPU OBOPOTE BOKPYT
BEPTUKAJIBHON OCH AOJDKEH HUCIOJIB30BATHCSA SHKOIED.

Yroa noBopoTa 3aAHETO Mieua MaHUMNyasaTopa He MeHee 90 rpanycos.

Yroa noBopoTa nepeaHero mieda MaHunyJsaropa He meHee 100 rpaagycos.
Jlns onpeneneHys MOJOKEHUs 3aJHETO U MEePEIHero ey MaHUIyJIsITopa
JOJDKEH UCIIONIb30BaThCsl TUPOCKOI. YTOJI MOBOPOTA M0 Y€TBEPTON OCH He
MeHee 180 rpaaycos.

JlomkHa OBITh BO3MOXKHOCTh OCHAIIEHUSI CMEHHBIMU HacaakaMu (Hampumep,
aeprKaTeNb KapaHaama wia guomacrepa, MPUCOCKa C CEPBOIBUIATEIIEM,
MeXaHMYECKOe 3aXBaTHOE YCTPOICTBO C CEpBOABUIATENEM, YCTPOICTBO AJIs
Ja3epHON IPaBUPOBKHU MITH YCTPOUCTBO Ast 3D-nevarn).

JlokHa OBITh BO3MOXKHOCTD MOIKJIFOUEHHUS TOTIOIHUTENbHBIX YCTPOHCTB
(HarmpuMep, TpaHCIIOPTEPa, pPeibca A epeMeLIeHnst poOoTa, MyJIbTa
yIpaBlieHUs TUNA JPKONCTUK, KaMEPbl MAIIMHHOTO 3PEHMsI, ONTUYECKOT0
IaTYuKa, MOIYJIsl O€CIIPOBOIHOIO AOCTYIIA.

PoboT-mManunynaTop powkeH odecneunBaTh MepeMeeHIe HACAAKH B
MIPOCTPAHCTBE, AKTUBALIMIO HACAIKH, BO3MOXHOCTb MOJYUEHHUS] CUTHAJIOB OT
KaMephbl U 1aTYMKOB, BO3MOXKHOCTb YIPABJIEHUsI JOMOJIHUTEIbHBIMU
YCTPONUCTBAMU.

Marepuan kopryca — amomunwuii. Jlmamerp pabodeii 30HbI (03 yueTa
HABECHOT'O MHCTPYMEHTA M 4eTBepTOi ocn) He MeHee 320 mm. MHTepdetic
nopkiouenus — USB.

JIOJ5K€H MMETh BO3MOYKHOCTb ABTOHOMHOM PadOThI ¥ BHEITHETO
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yIIpaBlI€HUS.

Yrpasisromuii KOHTPOJUIEP AOKEH OBITh COBMECTHM CO cpenoii Arduino.
VYnpasnsomui KOHTPOJIJIEP COBMECTUM CO CPEOi MPOrpaMMHUPOBaHUS
Scratch, u si3p1koM nporpammuposanus C.

JomwkeH obecneunBaTh MOBOPOT MO NMEPBLIM TPEM OCSM B 3aJaHHBIN YOI U
HA 3aJJaHHBIN YroJl, IOBOPOT IO YE€TBEPTOU OCH HA 33a[JaHHBIN YIOJl,
IBH)KEHHE B KoOpAuHATHI X, Y, Z, nepeMelLIeHne Ha 3aJJaHHOE PacCTOsIHUE
1o koopauHataMm X, Y, Z, nepenady JaHHBIX O TEKYLIEM [TOJIOKEHUHU YTJIOB,
nepenavy AaHHBIX O TEKYyLIMX KOOpAUHATaX UHCTPYMEHTA.

JloJkeH MoAepKUBaTh NepeMellieHre B IeKapTOBbIX KOOPANHATAX U yIJlax
MOBOPOTA OCEH, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.

Tune! nepeMelieHNi B 1EKapTOBbIX KOOPJAUHATAX: ABM)KEHUE IO
TPAeKTOPUH, IBUKEHUE 110 MPSIMON MEXY IBYMs TOUKAMH,
NepenphIriBaHNE U3 TOYKH U TOUKY (IEpEeHOC OOBEKTA).

12.

Ob6pasoBarenbHbIil HAOOP
IUIs1 U3YYECHUS
MHOTOKOMITOHCHTHBIX
POOOTOTEXHIMYECKUX
CUCTEM U
MaHUITYJIALTUOHHBIX
poboToB

OO0pa3zoBarenbHbII KOMIUIEKT TOJDKEH OBITh MPEeIHA3HAUEH ISl U3YUYEHUS
pOOOTOTEXHUYECKHUX TEXHOJIOTUH, OCHOB MH(POPMALIMOHHBIX TEXHOJIOTUH U
TEXHOJIOTUH MPOMBIIIIEHHOH aBTOMAaTU3aLMH, a TAK)KE TEXHOJIOTUI
MIPOTOTUIIUPOBAHUS U AAJUTUBHOIO IPOU3BOACTBA.

B cocras kOMIIIEKTa JOJIKHO BXOAUTH!

1) MHTennexTyanpHblil CEpBOMOIYJIb C MHTETPUPOBAHHON CHCTEMOMN
yIPABJICHUS, TIO3BOJISIIOLIEH OO BENNHATE CEPBOMOYJIIH APYT C IPYTOM I10
MOCJIeIOBATEIbHOMY UHTEpdEICy - He MeHee OIT;,

2) PoOoTOTEXHHUYECKUIT KOHTPOJLIEP MOAYJIBHOTO THUIIA, TPEACTABIISFOIIUI
co00¥i OTHOTUTATHBIA MUKPOKOMITBIOTED € OMEPALMOHHON cucTeMoi Linux,
O0BETMHEHHBIH ¢ TIepU(pepUITHBIM KOHTPOJIEPOM C TIOMOLIBIO TIATHI
pacurpenust. POOOTOTEXHHUECKUI KOHTPOJUIEP NOJDKEH YIAOBIETBOPATD
TEXHUYECKUM XapPaKTePUCTUKAM: KOJI-BO s/iep BCTPOCHHOIO
MHKPOKOMIIBIOTEPA - HE MeHee 4, TAKTOBAsI YaCTOTA siApa - He MeHee 1,2

1 .
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I'Tu, oovem O3V - He menee 512 M6, nannuue narepdeticos - SPI 12C,
128, TTL, UART, PWM, 1iu¢poBbie 1 aHaJOTOBBIE TIOPTHI AJISI
MOJKJIFOUEHUS BHELITHUX YCTPOHCTB, a Takke WiF1 umn Bluetooth ans
KOMMYHHKAIMH CO BHEIIHUMH yCTpOoHCTBaMU. PoOoTOTEXHIUECKHIA
KOHTPOJUIEP JOJDKEH 00ecneunBaTh BO3MOKHOCTD POTPAMMHUPOBAHHS C
noMoIeko cpeacts s3bikoB C/C++, Python u cBoGogHO pacnpocTpaHseMoit
cpenst Arduino IDE, a Taxke yrpaBieHUs] MOAETSIMH POOOTOTEXHUIECKHX
cucrteM ¢ momoineio cpeansl ROS.

3) BeruncnuTenbHbI MOAYJIb CO BCTPOSHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BbucInTenbHbIi MOAYJIb JOJDKEH 00J1aaaTh BCTPOCHHBIMU
U(pPOBBIMHU ITOPTAMH - HE MeHee | 21T U aHAJOTOBBIMHU IIOPTAMHU- HE MEHEe
12T, BeraucnuTenbHBIN MOAYJIb TOJKEH 001aaTh BCTPOSHHBIM MOAYJIEM
6ecripoBonHOM cBsizu TN Bluetooth m WiFi ms coznanust anmapaTHo-
NPOTPAMMHBIX PEIIeHUH 1 "yMHBIX/CMapT"-yCTPOUCTB s pa3padoTKH
pewenuii "UHTepHeT Beleit".

BeranciauTenbHbIN MOy TOJDKEH 001aaTh COBMECTUMOCTBIO C
nepudepUiHbIMH IIATAMH IS TOAKIIOUeHHs K cetr Ethernet u
MOAKJIFOYEHUS] BHEIIHENH CUJIOBON HArpy3KH.

4) Monayib TEXHUYECKOTO 3PEHUS, MPENCTABIISIOLINIA COOOH YCTPOHCTBO Ha
0a3e BBIUUCIUTENBHOTO MUKPOKOHTPOJUIEPA U HHTETPUPOBAHHOMN KaMepsbl,
o0ecrnieunBaroIIee pacro3HaBaHUE MPOCTEHIIINX H300paKeHUH Ha MOy JIe 32
cueT COOCTBEHHBIX BBIUHCIIUTENBHBIX BO3MOXKHOCTEH - HE MeHee 11T,
MonyJib TEXHHYECKOTO 3pEHUs AOJDKEH 00eCeunBaTh BO3MOKHOCTD
OCYIIECTBJISITh HACTPOUKY dKCIo3uLinu, Oananca 6enoro, HSV
COCTABJISIIOLINX, MJIOMIAnN OOHAPYKUBAEMOM 00JIaCTH H300paKeHUs,
OKPYTJIOCTH OOHAPYKUBAEMOU 00JIaCTH M300pasKEeHUs, TIOJIOKEHUE
o0OHapy’KuBaeMbIX 00JacTell OTHOCUTEBHO IPYT APyra

MonyJib TEXHHUYECKOTO 3pEHUs JOJKEH MMETh BCTPOEHHbBIE HHTEP(EHCHI -
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SPI, UART, I12C unu TTL 1151 KOMMyHUKalUy APYT C IPYTrOM WU
BHEIIHUMH yCTPOHCTBAMHL.

5) KoMITIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 METaJUIa JJIsi COOPKU MOJENH
MaHHITYJSITOPOB - HE MeHee 11T,

6) Kommnexr s3nemMeHTOB Aist COOpKM BaKyyMHOTO 3aXBaTa - HE MeHee 1mT.
O06pazoBaTenbHbIA POOOTOTEXHUYECKHI KOMITJIEKT TOJKEH COAEePKaTh
Habop OMONMHUOTEK TPEXMEPHBIX MOJIENEH /ISl MPOTOTHITHPOBAHUS MOJIENeH
MOOMJIbHBIX 1 MAHHITYJIILIMOHHBIX pOOOTOB pa3nyHOro tumna. B cocras
KOMILJIEKTA JOJDKHBI BXOJUTHh HHCTPYKLUH U METOIMYECKUE YKA3aHUS 110
pa3paboTke TpeXMEePHBIX MO MOOUITBHBIX pOOOTOB,
MaHHITYJISIIHOHHBIX POOOTOB € PA3JINYHBIMU THIIAMH KHHEMATUKH (YriIoBast
KMHEMATHKa, TUIOCKO-TIapaljiesibHasi KHHEMATHKA, AeJIbTa-KHHEMAaTHKa,
SCARA wnu peruakHasi KuHemaTuka, miargopma CtroapTa u T.11.).
O06pazoBaTenbHbIA POOOTOTEXHUYECKHI KOMITJIEKT TOJKEH COAEePKaTh
WHCTPYKLHH 1O POEKTUPOBAHUIO pOOOTOB, HHCTPYKLIMH U METOUKU
OCYIIECTBIJICHHS] NHKEHEPHBIX PACYETOB MPH MPOSKTUPOBAHHUH (PacueThl
HArpy3KH 1 MOMEHTOB, pacyeT MOIIHOCTH MPUBOOB, PACUET MapaMeTPOB
KMHEMATHUKH U T.I1.), THCTPYKLHH 10 pa3pabOoTKe CHCTEM YIPABICHUS U
MPOTrPaMMHOTO 0OeCTieueH s [UTsl yIIpaBIeHUs] pOOOTaMH, HHCTPYKIIMH U
METOAMKH MO Pa3paboTKe CHCTEM YIPABJICHUS C 3JI€MEHTaMU
HCKYCCTBEHHOT'O HHTEJIJIEKTA U MAITUHHOTO OOYYEHUSI.

Komnb

TEepHOe 000pYyAOBaAHUE

13.

Hoytbyx

Dopm-dpakTop: HOYTOYK;

JKecrtkas, HeOTKIIOUaeMas KJlaBuaTypa: HaJu4due,
Pycckas packianka kjiaBuaTypel. HAINYUE,
JnaroHane 5kpaHa: He MeHee 15,6 qroiiMoB;
Paspemenue skpana: He meHee 1920x1080 nukcenei,

1 .
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KonuuecTBo sinep mpoueccopa: He MeHee 4,

Konu4decTBO MOTOKOB: HE MEHee §;

basosas TakTOBas yactora npoueccopa: He meHee 1 I'T'L;
MaxkcumanbHas TAKTOBas 4acToTa mporeccopa: He Menee 2,5 I'T'L;
Kam-namsate nporeccopa: He MeHee 6 MOaiiT;

O0beM yCTaHOBJIEHHON ONEPaTUBHON MaMATH: He MeHee 8 [ Oaiit;
O6bem noanep>KMBaeMOi OnepaTHBHON MaMATH (IJ1s1 BO3MOXKHOCTH
pacimupenus): He MeHee 24 ['GaiiT;

O6bem Hakomnurenss SSD: He meHee 240 I'Gaiir;

Bpewmst aBToHOMHOI1 paboThI OT OaTapen: He MeHee O YacoB,;

Bec HOoyTOyKa ¢ yCTAaHOBIEHHBIM aKKyMYJISITOpOM: He Oonee 1,8 kr;
Breurnnii uarepdeiic USB crannapra He Hipke 3.0: He MeHee Tpex
CBOOOJTHBIX;

Breurnnii uarepdeiic LAN (ucnonb3oBaHue MEPEXOIHUKOB HE
NPEAYCMOTPEHO): HAINYHE,

Hanuune monyneii u untepdeiicos (MUCMONb30BaHNUE MEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI,

BbecnipoBonHas cesi3p Wi-Fi: mHanmuue ¢ nognepskkoii crannapra IEEE
802.11n unu coBpemMeHHee,

Web-kamepa: Hamuuue;

Manunynatop "Mbllib": HAJIUUUE,

[IpenycraHoBNIeHHAS ONIEPALIMOHHAS CHCTEMA C TpapUUIeCKuM
NOJIb30BATENBCKUM HHTEpdeiicom, odecnieunBaroimas padboTy
PacIpOCTPaHEHHBIX 00Pa30BATENbHBIX U OOIECUCTEMHBIX MPHIIOKEHHH:
HAJINYHE.

14.

Tenexka-xpaHUINLLE
HOYTOYKOB

THUI KOpIyca: MeTal;

BO3MOYKHOCTh O€301TaCHOTO 3alUIIEHHOT0 3aMKOM XPaHEHUSI HOYTOYKOB!

HaJIU4HE,

1 .
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KosmuecTBo exmuni AJ1s

npoPHILHOTO KommuecTro exmamy 171si
KOMILICKTA npodpuILHOro
Ne Hauvenosanne Kparkue npuMepHbIe TEXHHICCKHAE XAPAKTEPUCTHRA (00meobpasosareLubIC KomIeRTa
00opya0BaHMS OpraHmzanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILTICKTHBIM), OPTAHM3AINN), ¢/, H3M.
el M3M.

BO3MOYKHOCTb 3apSAKH HOYTOYKOB: HAJHYHUE, MOAAEPIKKa HOYTOYKOB U3
KOMILJIEKTA TTOCTABKH;

Hanuane poyrepa Wi-Fi crannapra 802.11n nnm coBpemennee: 1 mrT.
NoJ/IePKKa HOYTOYKOB U3 KOMIUIEKTA IMOCTABKH;

KOJINYECTBO HOYTOYKOB: OT 6 INTYK, MOAAEPKKAa HOYTOYKOB U3 KOMILIEKTa
MIOCTaBKUY,;

Hanpsixkenne nutanus: 220B\S0I

[Torpebnsiemas mourHOCTE, BT (Makcumym): 2500;

[Torpebnsiemsrii TOK, A (Makcumym): 12;

JInuHa WHypa 3JeKTPONUTAHUA: OT 2,5 MeTpa;

3amuTa OT NepeHanpsKeHUs, KOPOTKOTO 3aMbIKaHHSI: HATMYIHE;
Koneca nist nepenBrKeHHst C TOPMO30OM: HAJIMYHE.




