MUHUACTEPCTBO IPOCBEIEHHUA
POCCUUCKOHU PEAEPALINHN

( MUHITPOCBEIINEHUA POCCHUN)

PACIIOPAXEHMHE

«12 » gaBaps 2021 r. Ne P-6

MockBa

OO0 yTBep:KIeHNN METOANYECKUX PEKOMEeH AU
110 CO3JAHUI0 U (YHKIHOHHUPOBAHMIO B 00111€00pa30BaTE/JIbHbIX OPraHU3ALMAX,
PACHOI0KEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX I'OPOAaX, HEHTPOB 00pa30BaHus
€CTEeCTBEHHO-HAYYHOM U TEXHOJIOIMYeCKOM HANPABJICHHOCTEH

Bo ucnonnenue nynkra 4 [IpaBui npenocTtaBieHUs] U paclpenesieHuss cyOocuauit
u3 denepanbHoro Owkera  OropkeTam  cyObekToB  Poccuiickoit — dexpepanuu
Ha co(MHAHCHPOBAHUE PACXOJHBIX 00s513aTeNIbCTB CyObEeKTOB Poccuiickoit denepanuu,
BO3HUKAIOIIMX TNPU pealu3alldd PETHOHAIBHBIX MPOEKTOB, 00€eCIeunBarOIINX
JOCTIDKEHUE TIeJIeH, TToKa3aTesied M Pe3ysbTaToB (efepalbHbIX TPOEKTOB, BXOSIINX
B COCTaB HaIlMOHALHOTO TpoekTa «OO0pa3oBaHuEe», B paMKaxX TIOCYyAapCTBEHHOU
nporpammbl  Poccuiickoit  @epepanuu  «Pa3Butne  00pasoBaHUs», NPUBEAEHHBIX
B [Ipunoxennn Ne 5 k rocynapcrBeHHoM nporpamme Poccuiickon @enepauun «Pa3surue
o0pa3oBaHuUs», yTBEpKIEHHOU nocTtaHoBieHueM [IpaButenscTBa Poccuiickoit denepanuu
oT 26 nekabpst 2017 r. No 1642:

1. VYTBepautrh mnpuiaraembie MeToAMYECKHE PEKOMEHJAMK IO  CO3JaHUI0
U (QYHKIIMOHUPOBAHUIO B 00II€00pa30BaTEIbHBIX OpPTraHU3alMAX, PACIOI0KEHHBIX
B CEJIbCKOM MECTHOCTH U MaJjbIX TOpOJiax, LIEHTPOB 00pa30BaHUsl E€CTECTBEHHO-HAYyYHOU
W TEXHOJIOTUYECKOM  HANpPaBJIICHHOCTEHW B  PAaMKax PErMOHAIBHBIX  MOPOEKTOB,
o0ecreunBaoIMX JOCTUKEHUE LeTel, moKa3aTeseil U pe3yibTaTa peaepalbHOTro NpoeKTa
«CoBpemeHHas IIK0JIa» HAIMOHAIBHOTO MpoekTa «O0pa3oBaHuey;

2. KoHTpOoJb 32 HCTIOJIHEHUEM HACTOSAIIETO PACTIOPSIKEHUST OCTABJIISIIO 32 COOOM.

JOKYMEHT NOJANUCAH T.B. BacunneBa
MTEKTPOHHOM MOANHCLIO

CepTH[bPIKaT 4B7BTBEF9594E29A8B8EE25876116626720374C9
Bﬂa}:{eneu BacniseBa Tathsana BaktopoHa
I[EFICTBHTEI[EH ¢ 28.07.2020 o 28.10.2021




[Ipunoxenue

YTBEPXIEHbI
pacnopsbKeHueM
MuHuCcTEpCTBA IPOCBEUICHHUS
Poccuniickonn @enepanun
ot «12» suBapst 2021 r. Ne P-6

MeTtoauyeckue peKOMEHAALMU
10 CO3JAHUI0 U (PYHKIIMOHUPOBAHHMIO B 00111€00pa30BaTeIbHBIX
OPraHU3alHAX, PACHOJIOKEHHBIX B CeJIbCKOI MECTHOCTH M MAJIBIX TOPOAAX,
LHEHTPOB 00Pa30BaHMS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOM
HAIPaBJIEHHOCTEH



1. OO01Me moJI0KeHus

Hacrosmue Mertoauueckue pexomeHgauun (nanee — PexomeHpanmn)
HalpaBJeHbl Ha OOECTICUCHHE €IWHBIX OPTaHU3AIMOHHBIX M METOIUYECKHUX
YCIOBUM  cO3MaHUs H  OOIMX  TOAXOJ0B K  (PYHKIMOHUPOBAHUIO B
00111e00pa3oBaTEIbHBIX OPraHU3AIMIX, PACTIOIOKEHHBIX B CEIbCKOW MECTHOCTH H
MajblX  ropojax, LUEHTPOB  0Opa3oBaHMS  €CTECTBEHHO-HAY4YHOU u
TEXHOJIOTUYECKOW HampaBieHHocTe «Touka pocTtay, B LeIsIX obOecrneueHus
peanuzauuu (enepanbHoro mnpoekra «CoBpeMEeHHas IIKOJIa» HaIMOHAIBHOIO
npoekta «OOpaszoBanue» (manee — ¢eaepibHbI MPOEKT), B TOM YHCIIE
YCTaHOBJICHHSI TpeOOBaHUM K pe3yibTaTaM HCHOJb30BaHUS CYOCHIUU U3
dbenepanpHoro OropkeTa OrKeTaM CcyobekToB Poccuiickoit denepanun Ha
COMHAHCUPOBAHHE  PACXOJHBIX  00s3aTeNbCTB  CyObekTOB  Poccuiickoit
denepalnuy, BO3ZHUKAIOMIMX TMPU  peaU3alldd  PETHOHAIBHBIX  MPOEKTOB,
00ecCreunBaIINX JOCTHKEHUE 1IeJIeH, TTOKa3aTeyel u pe3ysbrara peaepaabHoro
npoekTa «B 001eo0pa3zoBaTeNbHBIX OpraHU3alMsIX, PACIIONIOKEHHBIX B CEIbCKON
MECTHOCTH U MaJIbIX TOPOJIaX, CO3/IaHbl U (DYHKIIMOHUPYIOT LIEHTPHI 00pa3oBaHUs
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAIIPABIEHHOCTEN.

[IpuBeneHHbIE B HACTOAIUX PekoMmeHAanusax TpeOOBaHUS SIBISIOTCS
MUHUMAJIbHBIMU. Opranbl HCIOJHUTENBHOW BIAacTH CyOBeKTOB Poccuiickoi
®denepanuu (opraHbl MECTHOTO CaMOYTIPABIICHUS) MIPU peATTU3ALMU MEPOIPUATUI
M0 CO3/JaHuI0 U (YHKIMOHUPOBAHUIO B 00IE0O0pa30BATENbHBIX OpraHU3alUIX,
PaCIOJIOKEHHBIX B CEILCKOM MECTHOCTH M MAaJIbIX TOPOJaX, IIEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOM HampasiaeHHocTen «Touka pocray
(mamee — Ilentper «Touka pocra») BHpaBe oOecneynBaTh TpeOOBAHUS,
MPEBBIIAIOININE YCTAHOBJICHHBIE HACTOSIIIMMU PexoMeH 1ausimu.

Hensimu coznanust LlenTpoB «Touka pocTa» ABISETCS COBEPUICHCTBOBAHUE
YCIIOBUMA JUIsl TOBBIINIEHUS KadecTBa OO0pa3oBaHUs B 00HI€00pa30BaTEIbHBIX
OpraHU3alMsiIX, PACIOJIOKEHHBIX B CEJIbCKOM MECTHOCTU M MajblX TOpoJax,
pacuIupeHus BO3MOXHOCTEH OOYydYarolIuXcsi B OCBOCHUHU YUE€OHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOW M  TEXHOJOTHYECKOM  HAIPaBICHHOCTEW, Mporpamm
JIOTIOJIHUTEILHOTO ~ O0pa3oBaHUs  €CTECTBEHHO-HAyYHOM UM TEXHUYECKOU
HaIpaBJIEHHOCTEW, a TakKe AJIA MPAKTUYECKOW OTpabOTKM ydyeOHOro marepuasa
1o y4eOHbIM mipeameTaMm «Dusnkay, « Xumus», «buomorus.

[enTtpsl «Touka pocTay obecrieunBaIOT MOBBIIICHHE OXBaTa 00Yy4arOIIUXCS
o011eo0pa3oBaTeNbHbIX OPraHU3aAlUM, PACIIONIOKEHHBIX B CEIIbCKOM MECTHOCTU H
MajblX TOpOJax, MpOrpaMMaMH OCHOBHOTO OOILNET0 U JIONOJIHUTEIHLHOTO
o0pa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HANpaBIEHHOCTEH C
UCIIOJIb30BAHUEM COBPEMEHHOTO 000pYAOBaHUSI.

OpraHu3alMoOHHO-TEXHUYECKOe,  METOJMYeckoe U  MH(GOPMAIMOHHOE
COMPOBOXKJICHNE cOo3/lanus B cyObekTax Poccuiickoit @eaepanuu lleatpoB «Touka
poctay  ocymectBiusier — DenepadbHOE — TOCYJIapCTBEHHOE aBTOHOMHOE
oOpa3oBaTeaLHOe YUpEKJICHHUE JOTIOJIHUTEIIBHOTO poeCcCUOHATEHOTO
oOpa3zoBaHus  «AKaJeMHUs pealn3alid  TOCYJapCTBEHHOW  TMOJUTUKH |
po(eCcCHOHATLHOTO Pa3BUTHS pAOOTHUKOB 00Opa3oBaHus MUHHCTEPCTBA



npocBeleHust Poccutickoit denepanumny (nanee — OeaepanbHBIA OrepaTop).
Anpec caiira: https://www.apkpro.ru/.

2. Tlopsaaok co3nanust

Hentps! «Touka pocTa» MOTYT cO37aBaThCs KAK 3a CUET CPENCTB CyOcHIni
denepanbHOrO OIOKETa B paMKax peanu3auuu (eaepaibHOro MpoeKTa
«CoBpemMeHHasl IIKOJIa», TaK U B paMKax MHBIX MPOrPaMM M MPOEKTOB 3a CUET
CpelncTB OrKeTOB cyObeKTOB Poccuiickoii @enepauuu, CpelICcTB MECTHBIX
OIOPKETOB U BHEOIO/IPKETHBIX HCTOYHHUKOB.

Coznanune IlentpoB «Touka pocTa»  OCyHIeCTBIsieTCs Ha  0Oasze
o01reo0pa3oBaTeNbHbIX OpPraHU3aIUi, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJIbIX rOpoJax, Ipy 3TOM B IIEpBYIO ouepens cosnanue Llentpos «Touka pocra»
PEKOMEHIYETCST  OCYIUECTBIIATH B OpraHHU3alMAX, IIOKAa3bIBAIOIIUX HU3KHUE
oOpa3oBaTeIbHbIE PE3YIIbTATHI.

B cnyuae co3ganus Llentpa «Touka pocta» 3a cueT cpeiacTB cyOcHauu U3
dbenepanpHoro Orojkera B paMkax (denepanbHoro mnpoekta «CoBpeMeHHas
nIkoJaa» cyonekT Poccuiickoit @enepaiiiu onpeaenser:

- OpraH HCHOJIHUTENbHOW Biactu cyOwvekta Poccuiickoii Pexnepanuu,
OTBETCTBEHHBIN 3a peaju3alMi0 MEPONPHUSATUH MO CO3JaHUI0 U O00ECIEUEHHUIO
¢ynkunonupoBanusi LlentpoB «Touka pocta» Ha TeppUTOpUM CyOBEKTa
Poccuiickoii @enepanunn (PernoHaibHbIi KOOPIUHATOD);

- KOMIUIEKC Mep (AOpOXKHYIO KapTy) MO CO3JaHUI0 U (YHKIMOHUPOBAHUIO
[lentpoB «Touka pocra» corimacHo [Ipunoxkenuro Ne 1 Kk HacToAIUM
Pexomenpanusim.

KomriekcoM mep mpu3Haercs IUIaH MEPOIPUATHH HA OYEPEIHOM Tox U
JBYXJIETHUM TUIAHOBBIM MEpUOJ, MNPEAyCMATPUBAKOIIMNA MEPONPHUIATHSA IO
co3nanuio U GyHkimonupoanuo LlentpoB «Touka poctay, BKIHOYAKOMUN B TOM
YyuUCJe:

MEpONPUATHS, HAPABJIEHHBIE HA CO3aHne U OTKpbITHE LlenTpoB «Touka
pocTay;

MEpOINpUATHS, HalpaBieHHble Ha obecnedeHue (PyHKIMOHUPOBAHUS
enTpoB «Touka pocray;

MEPONpPUITHS MO  MOBBIIICHHIO  MPO(PECCHOHAIBHOIO  MAacTepcTBa
pabotuukoB LleaTpoB «Touka poctay;

MEPOIPHUATUA N0 KOHTPOJK JOCTHUKEHHS MHHUMAIBHBIX TOKa3aTeleu
co3nanus U pyHkuuonupobanus Llentpos «Touka pocTay.

PervonaneHblli  KOOPIMHATOP B COOTBETCTBUM  CO  CPOKaMmu,
ycTaHOBJIeHHbIMU B [Ipunoxxennn Ne 1 k Pekomennanusm, yTBepKIaaer:

— JIOJDKHOCTHOE JIMIO B COCTaB€ PETHOHAIBHOTO BEIOMCTBEHHOTO
MIPOEKTHOTO o(rica, OTBETCTBEHHOE 3a co3faHue U (yHKuHoHUpoBaHue LleHTpoB
«Touka pocray;

— MEpEYCHb MOKA3aTENEN U UHAUKATOPOB, COOTBETCTBYIOIIUX MPHUBEICHHBIM
B [Ipunoxenun Ne 2 k HactosimuM PekoMenjauusaMm, nx 3Ha4YECHUIM;


https://www.apkpro.ru/

— TMepedyeHb 00111e00pa3oBaTeNIbHbIX OpraHU3alluid, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpojiaxX, Ha 0a3e KOTOPHIX MJIAHUPYETCS CO3JAaHHE
IlertpoB «Touka pocta» (1o Gopme, npeacrasieHHo B [Tpunoxennun Ne 3);

— tunoBoe [lomoxxenne o IleHTpe oOpa3oBaHUsS €CTECTBEHHO-HAYYHOU W
TEXHOJIOTHUECKOH HampaBieHHocTel «Touka pocray (I[Ipumoskenne Ne 4).

Coznanne munentpa «Touka pocta» Ha 0aze 001eo0Opa3zoBaTENbHOM
OpraHu3allyd  JIONyCKaeTcd KaKk IyTeM  BBIJACJIECHHS  COOTBETCTBYIOILETO
CTPYKTYPHOTO TOJApa3JeieHnus o0eo0pa3oBaTeNbHOM OpraHu3alui, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPAa3/IEIICHU.

O61eo0pazoBaTebHas OpraHu3alus U3aeT JOKAIbHBIM HOPMATUBHBIN aKT
0 HazHaueHuu pykoBoautens Llentpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a (YHKIIMOHMPOBAHUE U PA3BUTHE), a TAKXKE O CO3/1aHUHU LIeHTpa « Touka pocta» u
YTBEPKICHHUH ITOJIOKEHUS O ieaTesbHOCTH LlenTpa «Touka pocTay.

PernonanbHbli KOOpAUHATOP HE mo3nHee AHA OTKpbITHs Llentpa «Touka
pocTa» o0ecreynBaeT pa3MEUIEHUE B CIELHAIBHO CO3AaHHOM paszaene «LleHtp
«Touka poctay oduIMAIBHOrO caiiTa 00IIe00pa30BaTEIBLHON OpraHU3alU B
MH(OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «MHTepHeT» wuHpopManuu o
co3gannu U (QyHkinuonupoanun llentpa «Touka pocra», B TOM 4YuCIE
uHpopMaluu 00 oOpazoBaTeNbHBIX Mporpammax, oodopynoBanuu Llentpa «Touka
pocTay, IUIAHUPYEMOM pPEXKHUME 3aHATUA  OOydalomMXCcs, IUIAHUPYEMBIX
MeponpusiITusaX. B co3maHHOM paznene opuIUaNbHOTIO caiiTa 00pa3oBaTENbHOM
OpraHM3alMi TaKXkKe pa3Mmelaercs HHpopMmanus O HaIMOHAIbHOM IPOEKTE
«O0pa3oBanue» (B TOM YHUCJIE JIOTOTHM), aJpec caiiTa u ouiranibHass CHMBOJIUKA
MununcrepcTBa npocsenienns Poccuiickoit denepanuu.

PernonanpHbIi KOOPJAHUHATOP obecrieynBaeT uH(popMHUpoBaHUE
denepaabHOro omeparopa B CilIy4yae CO3JaHUsl Ha TEPPUTOPUU CyObeKTa
Poccniickont ®@enepanun LlentpoB «Touka pocta» B paMKax MHBIX NMPOTpPaMM MU
IIPOEKTOB, HE OTHOCAIIMXCS K peanzanuu denepanbHoro npoekra «CoBpeMeHHas
IIKOJIa» HAIMOHAJIBHOTO MpoekTta «OO0pa3oBaHUE», 32 CUET CPEACTB OOJIKETOB
cyonrekToB Poccuiickoit @enepanyu u (W) CpeICTB MECTHBIX OIO/IKETOB U (MJIH)
BHEOIO/DKETHBIX HMCTOYHHMKOB, a TaKXE HallpaBJI€HHWE Ha COIJIACOBAHUE
denepaibHOMY OINEpaTOpPy KOHLENIUHU CO3JaHUS M (YHKIMOHUPOBAHUS TaKUX
[lenTpos.

3. TpeboBaHus K MOMeNIeHNUSIM, KOMILJIEKTOBAHUIO 000PYy10BaHHEM,
PACX0AHBIMU MATEPUAIAMH, CPEACTBAMH 00yUYeHHs] U BOCTIUTAHUS

Cosznanne llentpoB «Touka pocTa» NpenanosiaraeT KOMIUIEKC YCJIOBUM MO
OCHAILIEHUIO 00pa30BaTENIbHbIX OpraHu3aluii  000pYJOBaHUEM, PACXOIHBIMU
MaTepuajiaMH, CpeICTBaMHW OOY4YeHHMS] U BOCIHHUTAHUS JUIS  JOCTHDKCHUS
0o0pazoBaTeIbHBIX PE3yJIbTATOB MO MPEAMETHBIM 00J1acTSIM « ECTECTBEHHOHAYYHbIC
npeamerb», «EctecTBeHHBIe  Hayku», «Marematuka W HUH(POPMATHKAY,
«OO0IIecCTBO3HAHNE W eCTeCTBO3HaHME», «TexHomorus», 00pa3oBaTEIbHBIX
mporpaMm oOIIero o00pa30BaHUS ECTECTBEHHO-HAYYHOW U TEXHOJOTUYECKOMN
HANpaBJICHHOCTEN, IIPU peAIU3alUU KYypCOB BHEYPOUHOWU JIESITEIBHOCTH U



JOTIOJTHUTENBHBIX ~ OOIIEpa3BUBAIOIIMX IPOrPaMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKOU HAIIPaBJIECHHOCTEN.

[lepeuenp HampaBJIeHHOCTEH peanu3yembix Ha Oasze LlentpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOrpaMM MOXKET OBITh PACHIMPEH B 3aBUCUMOCTU OT
UMEIOIIUXCS Yy 00Ileo0pa30oBaTeIbHBIX OPraHU3allMil  yCIIOBHM, a Takxke
NOTPEOHOCTEN YHYaCTHUKOB 00pa30BATEIbHBIX OTHOIICHHI.

Coznanne  nentpa  «Touka  pocta»  mpexamnonaraer  pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYPHI 00IIE00pa30BaTEIHPHON OpraHU3alUHA, B TOM
YHClie OCHAIEHHE 00111e00pa30BaTEIbHOM OpraHN3aIuu:

— 000pymOBaHUEM, CPEICTBAMH OOYYCHUS M BOCIUTAHUS U1 U3Y4YeHUS (B
TOM YHCJIE JKCIEPUMEHTAIBHOI0) MPEIMETOB, KYypCOB, MUCHUUIUIAH (MOIyJIeH)
€CTECTBEHHO-HAYYHOW HAINPABICHHOCTH M TEXHOJIOTMYECKOM HAIPaBICHHOCTEM
Opu  peanu3alil  OCHOBHBIX  OOIIEOOpa3oBaTeNbHBIX  IpoOrpamMM U
JIOTIOJTHUTENBHBIX ~ 00IIe00pa3oBaTeNbHBIX MPOTpaMM, B TOM 4YHUCJIE IS
pacuIMpeHust coJepkanus yaeOHbIX nmpeamMeToB «Duszukay, «Xumusy,
«buonorusy;

— 000pyAOBaHUEM, CPEICTBAMU OOYYEHMsS] M BOCHMTAHHUS ISl U3YyYEHUS
OCHOB  POOOTOTEXHUKH,  MEXAHUKH,  MEXATPOHUKH, OCBOEHHUA  OCHOB
IPOrpaMMHUPOBAHMS, pEATM3ALMU  [POrpaMM  JTOMOJHUTEIBHOTO 00pa30BaHUS
TEXHUYECKOU U €CTECTBEHHO-HAYYHOM HAIIPABICHHOCTEW U T. 1.

— KOMITBIOTEPHBIM U UHBIM 000PYIOBAHHEM.

[lepeyenb, MUHUMAIBLHO HEOOXOAMMbIE (PYHKIMOHAIbHBIE U TEXHHUYECKHE
TpeOOBaHMSI W  MHUHUMAJbHOE  KOJMYECTBO  OOOPYJIOBaHUS, PACXOIHBIX
MaTepHayioB, CPEACTB OOyUYEeHHS M BocHUTaHUs A ocHarleHus: [{entpos «Touka
poctay (majree — HUHPPACTPYKTYPHBIA JIMCT), OMpenelsitorcs PernoHanbHBIM
KoopAuHAaTopoM ¢ yuderoMm IlpumepHoro mnepedHs oOOpyHOBaHUS, PACXOIHBIX
MaTepuasoB, CPEACTB OOy4YEHHUS M BOCHHMTAHUSA JUIsl CO3/1aHUSA U OOecreyeHus
(YHKIIMOHUPOBAHMUS  LIGHTPOB  OOpa30BaHMsI ~ €CTECTBEHHO-HAYyYHOH U
TEXHOJIOTMUECKON HampaBieHHOCTH «Touka pocTta» B 0011e00pa3oBaTEIbHBIX
OpraHu3alysX, PACMOJIOKEHHBIX B CEIbCKOW MECTHOCTH W MallbIX TOpoJiax
(ITpunoxxenne No 6), HNpPUMEPHOrO THUIMOBOTO HWH(MPPACTPYKTYPHOTO JIUCTA,
onpenensiemoro denepanbHbIM ONEPATOPOM, U HacTOSIIMX Pexomenaanmii.

B pamkax ocHamieHuss 0011€00pa30BaTENbHBIX  OpPraHU3aluid  IpH
dbopmupoBaHun HHPpacTpykTypHOro jucta cyOwnekT Poccuiickoii deneparuu
BIIpaBE€ BBHIOpaTh CTAaHAAPTHBIA WU MPOQPUIbHBIA KOMIUIEKT OOOpYIOBaHUS,
MIPE/ICTABICHHBIN B IPUMEPHOM MEepeyHEe 000PYI0BaHUS, PACXOIHBIX MAaTEPHUAJIOB,
cpenctB oOydeHus M BocnuTaHus Ans ocHameHusi LlentpoB «Touka pocta»
(ITpunoxkeane Ne  6). Jliug  MaJOKOMIUICKTHBIX  00IIe0Opa30BaTEIbHBIX
opranuzanuii’ 06beM €IMHUI] CPEACTB OOydEeHHsS M BOCIUTaHUS (OPMUPYETCS B
MEHBIIEM KOJINYECTBE.

! Manokommuexrroit 00111e00pa30BaTENFHON OpraHU3alueii B paMKax pealn3allid MEPONPHUATUH MO CO3MAHUIO U
(hYHKIIMOHHPOBAaHUIO IIEHTPOB CCTCCTBEHHO-HAYYHOH M TEXHOJOTHMYSCKOW HAINpPaBICHHOCTEW IPU3HACTCS
o01reoOpa3oBaTeNpHasl OpraHW3alys, YHUCICHHOCTh KJIACCOB-KOMIUICKTOB B KaXKJIOW W3 Mapajiesicl KOTOpOW
cocTaBiisieT He Oosiee 1 € MHUIIEL.



[IpodunbHbIE  KOMILIEKT OOOpYJAOBaHUS MOXET OBITh BBIOpaH IS
o011eo0pa3oBaTeNbHBIX OPraHU3aINi, IMEIOIINX Ha MOMEHT CO3aHMS IICHTPa
«Touka pocta» HAOOp CpelcTB O0OyYEHUS U BOCIUTAHUS, MOKPHIBAIOIIUNA CBOUMHU
(GyHKUHMOHATBHBIME  BO3MOKHOCTSIMA  0a30Bbl€ MOTPEOHOCTH TMPU  H3YYECHHUH
npeaMeToB «Pusuka», «Xumus» u «buosorus».

[MpodunbHbli  KOMIUIEKT 00OpyAOBaHUsA obOecrieuuBaeT 3PGHEeKTUBHOE
JOCTIDKCHHE O0pa30BaTEBHBIX PE3YJbTaTOB OOYYAIOMMMHUCS IO IporpaMmMmam
€CTECTBCHHO-HAYYHOM W TEXHOJIOTUYECKOM HANpPaBICHHOCTEW, BO3MOXKHOCTH
yTIyOJIEHHOTO N3YUYEHUS OTACIBHBIX IPEIMETOB, B TOM YUCIIE 11T (POPMUPOBAHUS
U300pETaTeNIbCKOT0,  KPEaTHBHOTO, KPUTHYECKOTO  MBINUICHUS,  Pa3BUTHS
(GyHKIHMOHATIBHOM TPAMOTHOCTH Y OOydYarouuxcsi, B TOM YHCJI€ €CTECTBEHHO-
Hay4YHOU U MaTeMaTUYECKOM.

[Ipu dopmupoBanuu UHOPACTPYKTYPHOTO JUCTA U3 NPOPHIBHOTO
KOMILJIEKTA B 00A3aTEIILHOM MOPSAKE 00eCIeUnBaETCs BEIOOP CPEICTB OOYUECHHUS U
BOCITUTAHUSI HE MEHEEe YeM 10 TpeM yueOHbIM npeameTaM («Dusukay, « XuMHs»,
«buonorusi») M KOMIBIOTEpPHOro oOopynoBanus. OcTaBiidecs IO HTOram
OTIpeJICNICHHsT 0053aTeTLHOTO O0OpYAOBAaHMS CPEJACTBA, MPEAYCMOTPEHHBIC IS
ocHamienuss llentpa «Touka pocta», pacnpenenstoTcss Ha NpUOOpeTeHUE
JIOTIOJIHUTEILHOTO  O0OPY/IOBaHMS, BXOJMSIIET0 B TIEepeYeHb 00OpYyAOBaHUA,
PacXOJIHBIX MATEpHAJIOB, CPEACTB OOyYEeHHST U BOCHUTaHUS MPOPUIBLHOTO
komruiekTa ([Ipunoxxenue Ne 6 K METOAMYECKUM PEKOMEHIAIMSM).

[Ipu BBIOOpPE AOMOJHUTEILHOTO OOOPYOBAHUS TAKKE CJIEAYET YUUTHIBATh
cnenquUKy W TMOTPEOHOCTH OTpaciel SKOHOMUKH cyObekTa Poccuiickoii
denepanum.

PernonanpHbIi KOOPAUHATOP oOecrieunBaeT COIJIaCOBAHUE
c(hOPMHPOBAHHOTO B COOTBETCTBUU C THUIOBON (opmoil UHEOPACTPYKTYpPHOTO
mucta ¢ DenepalibHbIM  ONEPATOPOM B  COOTBETCTBUU C  PETJIAMEHTOM,
onpenensaemMbiM DeepaibHbIM OIEPATOPOM.

[Ipy HampaBieHWHM Ha COTJACOBaHUE HHQPPACTPYKTYPHOTO JIUCTA,
COZIEpIKAIllET0  CTAaHAAPTHBIE  KOMIUIEKTHI, PeruoHanbHBII  KOOpPJAUHATOP
npenoctasisiet (mo popme deaepanbHOTO onepaTopa):

- TOJTBEPXKJEHUE OTCYTCTBUSI B COOTBETCTBYIOIIMX OOpa30oBaTElbHBIX
OpraHU3alMsIX, OCHAICHHE KOTOPBIX IUIAHUPYETCS, OOOPYIOBaHUS, PACXOIHBIX
MaTepuajioB, CPEJICTB OOyYEeHHS U BOCIHUTAHUS, YKa3aHHBIX B IEPEUHE
CTaHJAPTHOTO KOMILUICKTA;

- MOATBEpKIeHUe Hamuuusi (00 oOecreueHre HaIW4Yus 10 MOMEHTa
ocHanleHus LlentpoB «Touka pocTta») yClIOBUU IJi XpaHEHUS U HCIOJIb30BAHUS
XUMUYECKUX PEAKTHBOB, B TOM YHCJIE HEOOXOAUMOTO OOOpYIOBaHUS, BKIIOYAs
mKad BHITSHKHOW MaHOPAMHBIN W MIKad Uil XpaHEHUS XUMHYECKUX PEaKTHBOB
OTHEYNOpHBIN, cormacHo Ilepeynto cpeactB oOydeHHST ¥ BOCHHUTAHUS,
HEOOXOIMMBIX JIJI pean3alii 00pa3oBaTebHBIX MPOTPAMM HaYyaIbHOTO OOIIETO,
OCHOBHOTO 0O0IEero u CcpeaHero oOmero oO0pa3oBaHMs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCJOBUSAM  OOyYE€HHUs, HEOOXOJMMOro TpH  OCHAIICHUU
o011eo0pa3oBaTeNbHbIX OpPraHU3AlMK B LENSAX peaju3aldud MEpONPUATHA IO
COJICMCTBUIO CO3/IaHUI0 B cyObekTax Poccuiickoit deneparuu (Mcxoast u3



MPOTHO3UPYEMOM  MOTPEOHOCTH) HOBBIX MeECT B  00IIe00pa3oBaTeIbHBIX
OpraHu3alusX, YTBEpXKACHHOMY mpukazoM MunnpocBemenuss Poccun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpazoBarenbHble OpraHU3allid, Ha 0a3e KOTOPBIX CO3MAIOTCA U
byakuuonupytor  Ilentper  «Touka pocTta», TODKHBI  COOTBETCTBOBATH
JEHCTBYIONTUM TPEOOBAHUAM K YCTPOMCTBY, COAEPKAHUIO U OpTaHU3AINH PEeKUMA
paboThl 00pa30BaTEILHBIX OPTAHU3AIMN U MHBIM HOPMATUBHBIM ITPABOBBIM aKTaM,
ONPENEISIONMM TpeOOBaHUS K OpraHu3audd OOWEro M JONOJHUTEIBHOTO
oOpa3oBaHMUsI IETEH.

[Tomemennst (GyHKIIMOHATBHBIE 30HBI, B TOM 4YHCJIe Y4eOHbIE KaOWHETHI
busuku, xumun, 6uosorun) Llentpa «Touka pocTay peKOMEHIyeTCs pacoJiaraTh
B IIpeJiesiax OJJHOTO 3/JaHus.

[IpoexTupoBanue, 30HupoBanue nomemieHui llentpoB «Touka poctay u
ONpEJEeNeHNe AU3alH-PEIICHU OCYHIECTBISETCS C YYE€TOM pPYKOBOJACTBA IIO
MPOCKTUPOBAHUIO IIEHTPOB «Touka pocTa», yTBEepKAaeMoro GheaepabHbIM
OIEPaTOPOM.

[Ipn mpoexTnpoBannu, 30HUpoBaHNH noMeeHnit Llentpos «Touka pocra»
CIIEyeT YYHUThIBaTh OCOOEHHOCTH OOOPYJOBaHUS, PACXOJHBIX MATEpPUAJIOB,
cpencTB  OOy4eHUMss M BOCHUTaHUSA, KOTOpPhIM Oyner  oOecreyuBaThCes
oOpa3oBarebHasi OpraHu3aIus.

[Ipoext  30oHupoBanus  nomemieHnt  LlentpoB  «Touka  pocTta»
npenacrasigercss dDefepaqbHOMYy OMNEPATOPY OJHOBPEMEHHO C MPEICTaBICHUEM
UHOPACTPYKTYPHBIX JIUCTOB.

4. Opranuszauusi 00pa3oBaTeIbLHON AeITeJILHOCTH

OOpasoBaTenbHast AEATENbHOCTh Ha 0a3e 1eHTpoB «Touka pocTay
OCYUIECTBJISIETCS IO 00Pa30BaTEIbHBIM MPOrpaMMaM OOIIEro U JOMOJHUTEIBLHOTO
oOpa3oBaHUs.

TpeGoBanus k ¢opMary opranu3anud 00pa30BaTEIbHON NESITEIbHOCTH
PETYIHUPYIOTCS HACTOAMMMU PekoMeHmanusiMu ¥ WHBIMA UH(QOPMAIMOHHBIMHU U
METOAUYECKUMU MaTtepuaiamu denepaibHOro oreparopa.

Hamnpagiienust peanusyemspix ¢ UCHOJIb30BaHUEM pecypcoB LlenTpoB «Touka
pocTay MpOrpaMM  ONPEACNSIIOTCS B COOTBETCTBUU C  METOJUYECKUMU
MaTepraJiaMi U PEKOMEHIAIUSMHU, YCTaHABIUBAEMBIMH U aKTYaJIU3UPyEMBIMH
denepanbHBIM OIEPATOPOM.

Ha ©6aze muentpoB «Touka pocta» oOecrneunBaeTcs peanu3aius
o0pa3oBaTeNbHBIX MPOrpaMM  E€CTECTBEHHO-HAyYHOM M  TEXHOJOTMYECKOMN
HaIMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOAAaTeNhCTBA B cdepe oOpa3oBaHMS W C Y4YETOM peKOMEeHAAIuil
denepanbHOro omneparopa. B oOs3arensHOM mopsjke Ha 0a3e 1eHTpoB «Touka
pocTay 0becreuynBaeTCsi OCBOCHHE 00yJaroIUMHUCS YU€OHBIX MPEIMETOB
«Duzuka», «Xumus», «buomorus» ¢ HUCHONB30BaHHUEM IPHOOPETAEMOTO
00OpyI0BaHUS, PACXOIHBIX MATEPUAJIOB, CPEJCTB OOYICHHS M BOCTIMTAHHSL.



He menee 1/3 oObema BHEYpOUHOU JEATEILHOCTH OOYYAIOMIMXCS JOJIKHO
OBITh OPUEHTUPOBAHO HA MOJIEPKAHNE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTEW 00pa3oBaTeNbHBIX MpOrpamMM, MpPU ATOM O0OBEM Mporpamm
€CTECTBEHHOHAYYHON HAINpaBICHHOCTH HE MOXET cocTaBiiATh MeHee 20% oOT
oOmiero o0bemMa BHEYpOUHOU nesTenbHOCTH. OOpa3oBaTeNbHbIE MPOTrpaMMBbI 10
JPYTUM  HaIlpaBJICHHOCTSM NPH HAJIWYUU  BO3MOXKHOCTH PEKOMEHIYETCS
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pa3zpabotka pabouux nporpamm mno npeameram «duzukay, «Xumus»,
«buonorus», y4yeOHbIM MpeAMETaM €CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEW W3 YacTH Y4YeOHOro IuUiaHa, (GOopMUpyeMOH ydacTHUKaAMHU
o0pa3oBaTeNbHBIX OTHOUICHUHM, TMPOrpaMM BHEYPOUHON JE€ATENBbHOCTH W
JOTIOJTHUTEIBHOTO  00pa30BaHUsl  OCYIIECTBIISIETCS  00111e00pa3oBaTeIbHBIMU
OpraHu3alysMH, B KOTOPBIX CO3/Aar0TCS LEHTPbI «Touka pocTa», CaMOCTOATEIBHO
C YYETOM METOJMYECKUX MAaTEpUAIIOB U pekomeHaaumi denepanpbHOro oneparopa.
Peanuzanusi oOpa3oBaTelbHBIX MPOrpamMM JOTOJHHUTEIBHOTO 0Opa3oBaHUsl B
MaJIOKOMIUIEKTHBIX 00IIe00pa30BaTEIbHbBIX OPraHU3ALUAX OCYILECTBIAETCS MPHU
HaJIMYUHM Yy OpPraHU3allMd COOTBETCTBYIOLIMX YCJIOBHM. J[J MaIOKOMIUIEKTHBIX
001eo0pa3oBaTeNbHbIX OpPraHU3alUid JTOMYCKAeTCs OTCYTCTBHE JMIIEH3UUM Ha
JOTIOJTHUTENBHOE O00pa30BaHUE U pPEAIU3YEMBIX MPOrPAMM JIOMOJHUTEIBHOTO
oOpa3oBaHUs.

PekomeHmanuu 10 HKCHONB30BAaHHWIO  CTAHJAPTHOIO  KOMILIEKTa
obopynoBanus Llentpa «Touka pocTa» nmpu peaiu3aluy MpOrpaMM €CTECTBEHHO-
HAay4YHOU M TEXHOJIOTMYECKON HAanpaBJICHHOCTEN onpeaeneHbl B [Ipuoxenun Ne 5
K HacTosiuuM PekoMeHauusm.

CompoBoXIeHHE M METOJMYECKOoe  OOECleYeHUE  UCIOJIb30BAHUS
npodUILHOTO KOMILIEKTa O0O0OpYyJOBaHUS B 00pa30BaTEbHOW AEATEILHOCTH
ueHTpoB «Touka pocta» ocymiectisier DenepanbHbIi ONEpaTop.

MeTtonnueckue Marepuanibl, pa3padOTKU U MHbIE MaTEpHUaJIbl IO BOIIPOCAM
UCIIOJIb30BaHUsl TNPO(PHUIBHOTO KOMIUIEKTa O0O0OpYyJI0BaHUsA pa3padaTbIBarOTCH,
aKTyaJIM3UPYIOTCS U pacrpocTpaHsroTcss denepabHbIM OIEpaToOpoOM, B TOM YHCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeIua MHCTPYMEHTOB (BHIE0, BeOHHap,
myOuKaIm).

®enepabHBIM  ONEPATOPOM Ha PEryJSIPHOM OCHOBE 00€ecreYrBaceTCs
OpOBEJCHUE METOJWYECKUX W OOydaroluX MEpONpHUsITH MO BOIpocam
opranusainuu ooOpaszoBarenbHOro rmpouecca B Llentpax «Touka poctay c
IPUMEHEHHEM MPOPHIBHOTO KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOANYECKON
NOMOIIM  TpU  pa3paboTKe  ydyeOHbIX  MaTepuanoB,  3aJaHuil  JJIs
COBEPILIEHCTBOBAHUS MPAKTUYECKOW TMOArOTOBKH OOYYalOIUXCA M0 Y4YEeOHBIM
peaMeTaM, KypcaM BHEYPOUHOU JesATEIbHOCTH, JTOMOJHUTEILHOIO 00pa3oBaHuUs
JeTeN.

[legarornyeckue pabOOTHUKU, OCYILECTBISIONINE JESATENBHOCTh Ha 0ase
entpoB «Touka pocray ¢ nOpuMEHEHHEM NPOPUIBHOIO  KOMILJIEKTa
o0OpylOBaHUs, MPOXOJAAT OOy4deHHe 10 mporpaMmaM JOMOJIHUTEIHLHOTO
npodeccuoHanbHOr0 00pa3oBaHusl (KypChl TMOBBIIIEHUS KBaJU(pUKALUU) U3
denepanpHoro peectpa nporpamm JI1O. [ToBeimenne kBanudukaum



NEeAarorn4eckux pabOTHUKOB OCYIECTBIISIETCS HE PEKE OJJHOTO pa3a B TpHU roja.
5. OpraHu3anMOHHO-MeTOAMYECKOe CONPOBOXKACHHE U HCI0JIb30BaHNe
UHOM CO3IaHHOM B paMKaXx peaju3alui HAIIMOHAJIBLHOI0 MPOEKTA
«O0pa3zoBanne» HHPPACTPYKTYPHbI

B mensix KOMIUIEKCHOTO CONMPOBOXACHUS AeaTenbHOCTH LleHTpoB «Toukay»
denepadbHBIM  OTIEPATOPOM O0OECIICUHUBACTCS OCYIIECTBICHUE ITyONHMKAIUNA |
OOHOBJICHUSI METOJIUYECKHX MaTEPHAIIOB, BKIIOYAMONINX Y4eOHO-METOIUICCKUC
MaTepuanbl  (MHCTPYKIMH,  METOAMYECKHE  TocoOus,  MHGOPMAIIMOHHBIE
MaTepHUabl, MEPEYHU  PEKOMEHAYEMBIX  JIUTEPATYPHBIX  HCTOYHHKOB,
BUJIEOMATEpUANIbI U Jp.), a TakKe MaTepuaibl [0 UTOraM MPOBEACHUS
Meponpusatuii denepanbHOro omneparopa (BeOMHaApbI, CEMUHAPHI, KOH(pEPEHIUH,
COBEIIAHUS U JIp.).

Jns nepgarorndeckux paboTHUKOB LlenTpoB «Touka pocta» denepanbHbIM
OmepaTopoM  O00ECIEeYUBACTCS  MPOBEJACHUE TEMAaTUYECKUX BEOMHApPOB U
o0pa3oBaTEIbHBIX MEPONPUSITUH, HANPABICHHBIX HA Pa3bsICHEHHE BOIPOCOB
peanuzaiu 00pa3oBaTeNbHBIX MporpamMm Ha Oa3e llenTpoB «Touka pocta» ¢
MPUMEHEHUEM MTPOPUIBLHOTO KOMITJIEKTa 000PY/I0BAHMUSI.

Jliist PeruoHanbHBIX KOOPJIMHATOPOB U PYKOBOAIIMX paOOTHUKOB LeHTpoB
«Touka pocta»  ®DenepanbHbli  omeparop  OOECIEUUBAET  MPOBEIACHUE
TEeMaTUYECKUX BEOMHAPOB, HAMPABJICHHBIX HA JOMOJHUTEIBHOE pa3bSICHEHUE
BOIIPOCOB, OTHOCSIIIMXCSI K MCIOJHEHUIO KOMIUJIEKCOB MEp (IOPOXKHBIX KapT) MO
co3nanuio M ¢yHkuuoHupoaHuto lleHTpoB «Touka pocTay, TOCTHUKEHUIO
YCTAaHOBJICHHBIX ~ TOKa3arejell  (yHKIIMOHUPOBAHMS, HCIOIB30BAHUIO HHOU
CO3JaHHOW B paMKax peaju3allid HaIMOHAIBLHOTO TMpoekTa «O0pa3zoBaHUE)
UHOPACTPYKTYPHI.

B nensx 2¢@dexkTuBHON OpraHU3allMOHHO-METOAUYECKON  MOIEPKKU
co3manusi W (¢yHkuuonupoBaHusi llentpoB «Touka pocTay Ha TEPPUTOPUU
cyorektoB  Poccuiickoit ~ ®Denmepanun  PermoHanbHbIM  KOOPAHHATOPOM
oOecrieynBaeTCs BOBJICYCHHE JETCKUX TeXHOMapkoB «KBaHTopuym», IEHTpOB
nudpoBoro odpazopanus aerer «IT-kyO», KIIFOUEBBIX [EHTPOB JOMOIHUTEILHOTO
oOpazoBanus «Jlom Hay4HOl KoJutaboparuu» B nearenbHOCcTh LleHTpoB «Touka
pocTay B cieayromux ¢popmarax:

1. TlpoBeneHre COBMECTHBIX MEPONPUATHA JJIsi OOy4aromuxcs U
MeJarornueckux pabOTHUKOB 0011e00pa3oBaTeIbHBIX OpraHu3anuii, Ha 0a3ze
KoTopbix co3gatorcs LlenTpsl «Touka pocta» (oOydaromiye ceMUHapbl U MacTep-
KJIaCChl TIO0 BOIPOCAaM HCMOJIb30BaHUS OOOpPYAOBaHUSA, CPEICTB OOyUYCHHS U
BOCIIMUTAHUS, METOAUYECKHE MEpOMNpPHUSATHUS IO  BOMpocaM  pa3pabOTKH,
COBEPIIICHCTBOBAHUSI M BHEAPCHHS MPOTPaMM JOTOJHUTEIHHOTO OO0pa30BaHUS
€CTECTBCHHO-HAYYHOM M  TEXHUYECKOW  HANpaBJICHHOCTH,  OpTraHU3alUU
BHEYPOUYHOM JEATEIBHOCTU O00YYaIOIIMNXCsl; UHANBUIYATbHBIE KOHCYJIbTAIIUU IS
MeJJarori4ecKuX pabOTHUKOB, B TOM YKCJIE B PEXKUME OHJIAWH; 3aHITHS POSKTHON
JESTENPHOCTBIO; KOHKYPCHBIE M COPEBHOBATEIIbHBIE MEPONPUATHS IS JIE€TEH U

ap.).



2. OpraHumzanusi ¥ ydacTHe B PETUOHAIBHBIX M MEXKPETHOHAIbHBIX
KOoH(pepeHusax, dectuBaniax, ¢opymMax Mo OOMEHY OmnbIToM paboThl Ha
BBICOKOOCHAILICHHBIX YUEHUKO-MECTAaX, B TOM YHCIIE 0 peaIM3alHy NPEeIMETHBIX
obnacteii  «EcrecTBeHHOHay4Hble  MpeAMETh»,  «EcTecTBEHHBbIE HAyKW»,
«Martematnka u uHpopMaTHKa», «OOIIECTBO3HAHWE ¢ ECTECTBO3HAHUEY,
«TexHonorus», a TakXe MporpaMM JOMOJIHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-
HAay4YHOU Y TEXHUYECKOM HAIIPABICHHOCTEM.

3. VYuactue peruoHajIbHBIX KOOPJIMHATOPOB, IipeacTaBuTeneil LlenTpon
«Touka pocTa» W MHBIX LIEHTPOB, (HYHKIMOHUPYIOIIMX HA TEPPUTOPUU CYOBEKTa
Poccuiickon @enepannu, B Mmeponpusatusax dOeaepaibHOro oneparopa.

I'padux mepornpusiTuéi, KBOTHI y4acTHsl, COACpPKAHWE U TEXHOJIOTUU
MIPOBEICHUS MEpONPUATUNA TOBOJSTCS denepanbHbIM OnepaTopoM
JOTIOJTHUTENBHO.

4. Opranu3zanus ¥ y4acTHe B IPOBEICHUHU UH(OPMAIIMOHHBIX KaMIIaHUH 110
NOMYJSPU3allMd  HAallMOHAJIBHOTO TMpoekTa «OO0pa3oBaHue» HAa TEPPUTOPHH
cyobekToB Poccuiickoii denepannn, B TOM YUCIE COOBITUSIX, MPOBOIUMBIX JJIS
KOHCYJIbTAIlIHOHHOTO COIPOBOXACHUS POAUTENCH (3aKOHHBIX NpEICTaBUTEIIEH)
oOy4arolmuxcss O BO3MOXKHOCTAX Ul Pa3BUTHsSI CHOCOOHOCTEM M TaJlaHTOB HUX
JeTe, NpopecCHOHANbHON OpPHUEHTAllMM U YCHEIIHOTO OCBOECHMSI OCHOBHBIX
o0Opa3oBaTeNbHBIX NPOTrpamMM 00111ero 0Opa3oBaHMUsL.

5. Pa3zpaboTka, yTBep)KJIE€HUE M peau3alus CETEBBIX 00pa30BaTEIbHBIX
IIPOrpaMM C UCIOJIb30BAHUEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyonekte Poccuiickoit denepaliny B paMKax HaIlMOHAILHOTO MPOEKTa
«O6pa3oBaHue», B TOM 4YHCIE€ COBMECTHO C JETCKMMHM TEXHOIapKaMu
«KBaHTOpHYM.

6. Boeieuenne oOydaromuxcs oO0IIeo0pa30BaTEIbHBIX OpPTraHU3AIMKA, Ha
0aze koTopbiXx co3natorca U (yHKkuuoHuUpyroT lLlenTpsl «Touka pocra», B
paznuyHble (QOPMBbI COMPOBOXKIECHHUS M HACTAaBHUYECTBA C HCIOJIb30BAHUEM
KaJIPOBBIX PECYpPCOB, 00ECMEeUnBaOUIMX pPa0OTy BBICOKOOCHAIEHHBIX YYEHUKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoit @denepanny B paMKax HAIMOHAJIBLHOTO
npoekta «OOpa3oBaHHE» € Y4E€TOM  METOJOJOTHU  (LIEJICBOM  MOJEIIH)
HACTaBHUYECTBA  OOydYarolIuMXcsi s OpraHu3alMii,  OCYIIECTBISIOMIMX
00pa30BaTeNbHYI0 JAEATEIbHOCTh MO OO0IIe00pa30BaTEIbHBIM, JOMOJIHUTEIBHBIM
oOmeoOpa3oBaTebHBIM W MpPOTpaMMaM  CpeIHero  mpodecCHOHAIBLHOTO
oOpa3oBaHMsI, B TOM 4YHCII€ C MPUMEHEHUEM JY4IIMX MPAKTUK OOMEHa OIBITOM
MeEX1y 00y4aroIMMHUCS.

Hentpst «Touka pocra» HCHONAB3YIOT HWHOPACTPYKTYPY M KaJpOBBIE
pecypcbl  AeTckux —TexHomapkoB «KBaHTOpuym», co3gaBaeMblx Ha 0ase
o01ieo0pa3oBaTeNbHbIX OpraHU3aluid, IS Pa3BUTHS MPOEKTHON NEATEIbHOCTH
oOyuaromuxcs. Ilegarormueckue paboruuku LlentpoB  «Touka  pocray
00€eCIeynBalOT y4acTHe OOYYalOLIMXCS B MEPOIPHUATUAX AETCKUX TEXHOMApKOB
«KBaHTOpHYM» C yJaJIeHHBIM HCIIOIb30BaHUEM 000PYI0BaHMs, CPEACTB 00YUCHHUS
Y BOCIUTAHUS, a TAK)KE€ IPUHUMAIOT y4aCTUE B OPTaHU3yEMbIX MU CEMUHApax Mo
JeMOHCTpanuk  A(PQGEKTUBHOIO  OIbITa  pealn3allud  00pa30BaTEIIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOTUYECKON U MHBIX HAIMPABICHHOCTEN CPEOU MHBIX



o011e00pa3oBaTeNbHbIX OpraHu3aliii, pacloil0KEHHbIX Ha TEPPUTOPUU CYyOBEKTa
Poccuiickon ®@enepanum.

PervonanbHBIM KOOPAMHATOPOM Ha TeppuUTOpUU cyObekTa Poccuiickoi
®denepanuu obecnieunBaeTcss paboTa MO MOAJEPXKKE 0011e00pa3oBaTelbHbBIX
OpraHW3aliid, TIOKA3bIBAIOIINX HU3KHWE O0pa30BaTelIbHBIC PE3YNbTATHI, C
WCITOJIb30BaHUEM WHGPACTPYKTYPHI U KagpoBoro obecmneueHus llentpo «Touka
pocTtay B pasnu4HBIX ¢GopMarax (COBMECTHas peanu3arus o0pa30BaTeIbHBIX
MporpaMm, MPOBEICHUE O0YyYaIOIIUX MEPONPUSATUNA, CEMUHAPOB, KOHCYJIbTAIlUN U
np.).

[Ipu mpoBeaeHWH pPa3IUYHBIX MEPONPUSATHMI, CBI3aHHBIX C pealnu3aluci
HallMOHANBHOTO TMpoekTa «OO0pa3oBaHUE», MCIOJIB30BAHUEM COOTBETCTBYIOIIEH
UHOPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJKHO OBITH 00ECTIEUEHO
uX WHGOPMAIIMOHHOE COMNPOBOXKJICHHE, B TOM YHCIE B CPEIACTBAX MAaCCOBOM
uH(pOpMAaIK, COIMAIBHBIX CETSIX, Ha callTax o0pa3oBaTEIbHBIX OpPraHU3AIMM C
UCIOJIb30BaHUEM (DUPMEHHON CUMBOJIMKY HAIIMOHAIBHOTO MPOEKTa
«O0pazoBaHue.

Uudopmarus 06 yuactum LlentpoB «Touka pocTta» B MEpPONPUITHIX
HanpaBisieTcss  DenepaibHOMY  ONEPATOPY B paMKax  €XKEKBAPTAIBHOTO
MOHHUTOPHHTA.

6. TpedoBanus k punancosomy odecneueHuto LlenTpos «Touka
pocra»

dunancoBoe obOecneuenue ¢GyHkimonuposanus llentpoB «Touka poctay
BKJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOmUMHU TPeOOBAHUSIMHU K OIPEACIICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE TOCY/IapCTBEHHBIX (MYHUIIMIIAIBHBIX) YCIYT B
chepe ONIKOILHOTO0, Ha4allbHOTO O0IIEro, OCHOBHOT'O OOIIIETO, CPETHETO OOIIIETO,
cpeaHero mnpodeccuoHaabHOro 00pa3oBaHUs, JOMOJHUTEIBHOTO O0pa30BaHUs
JI€Te U B3POCIBIX, JOTOJIHUTEIHHOTO MPO(hecCnOHAIBHOTO 00pa30BaHUs JIJIs JIUII,
UMEIONIUMX WM TOJy4YalluX cpeaHee mnpodeccuoHallbHOEe 0o0pa3oBaHUeE,
npo¢eCCUOHAIBHOTO 00yUYeHHUsI, TPUMEHIEMBIMU TIPU pacyeTe o0bema CyOCcuauu
Ha (pHAHCOBOE OOECIIeYCHUE BRITIOJIHCHHS TOCYIapCTBEHHOTO (MYHHUIIMITAIEHOTO)
3aJlaHds Ha OKa3aHHe TOCYJapCTBEHHBIX (MYHHMIIMIAIBHBIX) YCIYT (BBITOJTHEHHE
paboT) ToCyIapCTBEHHBIM (MYHHIIUTAIBHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazom MunnpocBemenuss Poccum ot 20 HosOps 2018 r. Ne 235 wm
BKJTFOYAIOIITIMU B TOM YHUCJIE:

- OoIUlaTy TpyJda TeJaroruyeckux pabOTHUKOB 0011e00pa3oBaTebHON
opranuzanuu, obecrneunBaronux GpynkmnuonupoBanue Llentpos «Touka pocTay;

- MPUOOPETEHNUE TOCTATOYHOTO 00BEMA OCHOBHBIX CPEJICTB M MaTePUATBLHBIX
3aracoB, B TOM YHCIIE PACXOIHBIX MaTEpHaJioB, i OOECHEUYCHUs peaTu3aluu
oOpa3oBaTeIbHBIX MporpaMM B 0O0BbEeME, HEOOXOAMMOM JUIsl HEMpPEephIBHOM
peanu3anuu 00pa3oBaTENbLHOTO MPOLIECCa;

- ofecrieueHue  TEKyIlled  JEATENHHOCTH  0011e00pa3oBaTeIbHON
OpraHu3alliy 1Mo 00ECIeYeHUI0 00pa30BaTEILHOTO MpoIlecca.



[Ipu dopmupoBanuu Orokera cyobekta Poccuiickoit deneparuu
(MecTHOTO OIO/PKETa) HAa OYEPEAHON TOJ W IUIAHOBBIA MEpHOJ] HE0OXOTUMO
npeIycMaTpuBaTh OFO/KETHBIC AaCCUTHOBAaHUS B 00beMe, HEOOXOTUMOM IS
¢uHaHcoBoro obecrieueHust pyHknuonupoBanus LleatpoB «Touka pocray, B ToM
YHCIIe C YI€TOM COOTBETCTBYIOIIEH MHICKCAIIHH.

7. 3akJII0UYNTEIbHDbIE MOJI0KEHUS

[Ipu peanuzanu MEpoONpUSATUN B LEISAX CO3AaHUS U (DYHKIIMOHUPOBAHUS
[lentpoB «Touka poctay cyowbekT Poccuiickoit ®enepanuu obecrneunBaeT
coOJto/IeHre TpeOOoBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA U
3aKOHOJIATEIhCTBA O KOHTPAKTHOW CHUCTEME B cepe 3aKylmoK TOBapoB, padorT,
YCIIYT I 00ecriedeH s TOCYIapCTBEHHBIX U MYHUITUTIATBHBIX HYK]I, B TOM YHCIIE
B YacTu oOecrieueHus: MOBBIMIEHUSI dPGEKTUBHOCTH, UCKIIOUEHUS OTPaHUYCHHUS
Kpyra TIOCTaBIIMKOB M  TIOCTaBIIEMOr0  OOOpYAOBaHHWS,  MOBBIIICHUS
pPE3YJAbTAaTUBHOCTU  OCYIIECTBIICHHMS 3aKyINOK, OO€CHe4YeHUsI MpO3pavHOCTH,
MpeAOTBPAICHUS KOPPYIIIUU U JPYTUX 3T0YNOTPEOICHUH.

[Ipu ocymectBiennn cyobekramu Poccuiickoit ®enepanuu  3aKymnok
TOBApOB, pabOT, YCIyr C IEeIbl0 NpUOOpeTeHHs O00O0pYAOBaHUA, PACXOMAHBIX
MaTepuaioB, CPEACTB OOyUEHHS U BOCIIUTAHUS B LIENAX co3nanus LlenTpon
«Touka pocta» 3a cuer cybcumuu u3 (denepanbHOro OrOHKETa OrOIKETaM
cyorektoB Poccuiickoit ®eneparmu  Ha  COPUHAHCHUPOBAHHE  PACXOJHBIX
00s13aTeNbCTB CyOBekTOB Poccuiickoii denepanyu:

- obOecrieunBaeTCsl IEHTPAIU3alUs 3aKyMOK B TOPSAKE, ONPEICICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTPAaKTHOUM cucteme B chepe
3aKyNOK, TOBapoB, paboT, yciayr s oOecnedeHus ToCYJIapCTBEHHBIX U
MYHULIMIATBHBIX HY XK,

- MPUMEHSAETCS HAlMOHAIBHBIA PEKUM B COOTBETCTBUU C TPEOOBAHHSIMU
ctatbu 14 @enepanbHoro 3akona ot 5 anpens 2013 r. No 44-D3 «O KOHTpakTHOU
cucteMe B cdepe 3aKylmoK TOBapoB, paboOT, YyCIyr msg oOecIeUeHHUs
roCyJJapCTBEHHBIX U MYHULIMIATbHBIX HY K.

KpoMe Toro, mpu oOCyImecTBICHHU 3aKylnoK cyObekTamu Poccuiickoit
denepanyu JOIKHBI OBITh YUTCHBI:

- TOJIOXKEHUs noctaHoBiieHus [IpaBurenscTBa Poccuiickonn denepanuu ot
03.12.2020 Ne 2013 «O MUHUMAaJIBHOW [0J€ 3aKylMOK TOBapOB POCCHICKOIO
MIPOUCXOKICHUSY;

- nonoxxeHus nocraHosiieHus IIpasurenscrBa Poccuiickonn denepanun
or 03.12.2020 Ne 2014 «O wMuHUMQJIBHOM 00s3aTEIBLHON JOJI€ 3aKyMOK
POCCHUNCKHX TOBAapOB U €€ JOCTHKEHUHU 3aKkazuukom» (BMmecte ¢ «llonoxkeHuem o
TpeOOBaHUSIX K COJEpKaHHIO U (popMe oTyeTa 00 00OBEME 3aKYMOK POCCHUHCKHUX
TOBApOB, B TOM YHUCJIE TOBApOB, MOCTABJISIEMBIX IMPH BBIMOJHEHUH 3aKyIaeMbIX
paboT, OKa3aHWM 3aKyIMaeMbIX YCIYT, OCYIIECTBICHHBIX B IESIX JOCTHKEHUS
3aKa3YMKOM MHUHUMAJIBHOM 00s3aTENBHONW IOJIM 3aKYIMOK, O TPEeOOBaHMSIX K
CONIEP)KaHUI0 ~ OOOCHOBAaHMSI ~ HEBO3MOXXHOCTH  JIOCTHKEHHUS  3aKa34MKOM
MUHUMAJIbHON 0053aTeNbHON JOJNH 3aKYMOK POCCHMCKHUX TOBApOB (B TOM YHCIIE



TOBAapOB, TOCTABJISIEMbIX TMIPU BBINOJHEHUU 3aKylaeMbIX paboT, OKa3aHUU
3aKyMaeMbIX YCIYT) OTAEIbHBIX BUIOB, IIPU OCYIIECTBICHUHU 3aKyMOK KOTOPBIX
YCTAHOBJICHBl OIPAHUYECHUS JOMYyCKa TOBApOB, MPOUCXOISAIIUX U3 MHOCTPAHHBIX
rocyAapcTB, O MOPSAKE MOATOTOBKH M pa3MElIeHus: B €AMHON MHGOPMAIIMOHHON
cucteMe B cdepe 3aKylmoK Takux oTyera U obocHoBaHus», «llomoxkenuem o
MOpPSIAKE, KPUTEPUSX UM TOCJIEACTBUU MPOBEJICHUS OIEHKU  BBINOJIHEHUS
3aKa3YUKOM OOS3aHHOCTH JOCTYIKEHUS MHUHUMAJIbHOW 00s3aTeNhbHOU JOTHU
3aKYIMOK POCCHUMCKUX TOBapoB (B TOM YHCJE€ TOBAapOB, IOCTABISIEMBIX MpHU
BBITIOJTHEHUU 3aKyMaeMbIX pabOT, OKa3aHMM 3aKyNaeMbIX YCIYT) OTACIbHBIX
BUJIOB, IPU OCYIIECTBICHUM 3aKYNOK KOTOPBIX YCTAHOBJIECHBI OTPAHUYCHUSA
JIOITyCKa TOBAPOB, MPOUCXOIAIINX U3 HTHOCTPAHHBIX TOCYIAPCTBY ).



KOMILJIEKC

Hpuaoxenue Ne 1

K MeTOI[I/I‘leCKI/IM PEKOMEHAAIINAM

MEP («(ZIOPOKHAS KAPTA») 1O CO3JJAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBIIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX, PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, IEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOTMYECKON HAITPABJIEHHOCTEHN

«TOYKA POCTA»
Ne | HaumeHoBaHH€ MEPOTIPUSITHUS OTBETCTBEHHBIHN PesynbTar Cpoxk
Y TBepKACHBI:
— JOJKHOCTHOE JIMLO B COCTaBe
PEruoHaILHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOI'O
o(uca, oTBeTCTBEHHOE 32
CO3J]aHuE U
KIIMOHUPOBAHUE [IEHTPOB .
ymxn p Hentp PacnopsiauTenbHblil akT
«Touka poctay;
PErHOHAIILHOIO OpraHa
— II0Ka3aTeJN AEeATEIbHOCTU .
VCIIOJIHUTEJIbHON
neHTpoB «Touka pocray;
BJIACTH,
- Tunosoe Ilonoxenue o .
PernonanbHslii OCYLIECTBJISOILETO HE MMo3/IHee
1. |nesrenbHocTH LlenTpoB «Touka 2
KOOpJUHATOP roCy/1apCTBEHHOE 31 stBaps X roga
pocTa» Ha TEpPUTOPUU
N ympaBiieHue B cepe
cyonekTa Poccuiickoit
obOpazoBanHus (janee -
®denepanun o
pacnopsIUTENbHbIN aKT
— TIepeYEHb
POVB)
0011e00pa3oBaTeIbHBIX
OpraHu3alMii, pacroJOKEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJbIX TOpojiax, Ha 6a3e
KOTOPBIX IUIAHUPYETCS
cosnanue Llentpos «Touka
pocTtay.
Pernonansusiii | [IuceMo QenepaibHOTO Comiaco
2 CdopmupoBan 1 coriiacoBaH KOOpJAUHATOP, orepaTtopa u ——
' MH(QPACTPYKTYPHBIN JTHUCT (benepanbHBI | pacOpSAAUTENbHBIN aKT rpaduk y
oreparop POUB P y
OObsIBIIEHBI 3aKYIKH TOBAPOB, .
PernonanbHblii N3Bemenus o He no3naHee 1
3. paboT, yCIIyr As CO3JaHus
KOOpJIUHATOP MIPOBEJIEHUU 3aKYTIOK anpens X rosaa
enTtpoB «Touka pocta»
CdopmupoBaHbl IPOEKTHI . .
Pervonansheiii  |PacnopsnurenbHblil akT| — He mo3aHee |
4. | 3onupoBanus Llentpos «Touka
KOOPAUHATOP POMB arnpens X roga
poctay
5 [IpoBeneH MOHUTOPUHT paboOT PernonanbHslii ITo popwme, 25 aBrycra X roja,
' 10 IPUBEACHUIO IUIOIAT0K KOOpJAUHATOP onpeaensieMon Jlajiee €XeroiHoO

2 X — roj momydeH s CyOCHIHH.




Ne | HaumenoBanue meponpusitus | OTBETCTBEHHBIN PesynbTar Cpok
HentpoB «Touka pocra» B MuHnpocBemeHus
COOTBETCTBUE C Poccun nmm
METOANYECKUMU ®denepanbHbIM
PEKOMEH1alusIMU OnepaTopoM
Munnpocsemenus Poccun
Hauamno pa6ots! LlenTpoB PervonanbHbIi HNudopmanmronnoe
6. 1 cents16psa X rona
«Touka pocra» KOOPJAUHATOP ocsenienue B CMU
ExexBapTanbHbIi MOHUTOPUHT
N 1 okTs16ps X rona,
BBIIIOJIHEHUS TIOKa3aTenen . Otuer @enepaibHOMY
PernonanpHbIN nainee —
1. CO371aHus U orepaTopy 1o UTOram
KOOpJUHATOP €XKEKBapTaJIbHO B

(GYHKIIMOHUPOBAHHUS LIEHTPOB
«Touka pocra»

MOHHUTOpHUHI'A

TeUueHue 2-X JeT




Ipunoxenune Ne 2
K MeToan4ecknM peKoMeHAalusM

MHUHUMAJIBHBIE HHIUKATOPBI U IOKA3ATEJIN
PEAJIM3AIIMU MEPOIIPUATHUM 1O CO3JJAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBIIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX, PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, IEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOUN HATIPABJIEHHOCTEN
«TOYKA POCTA»

MuHMMallbHOE 3HAaUECHHUE B

«TexHomorusi» M (WIN) Kypehl

rox st MunumMansHOE Meronuka pacuera
3HAYEHHE B IO I | MUHEMAaJILHOTO IOKAa3aTeIs
HaumenoBanne mHIIKATOpa 0011e00pa30BaTEIbHBIX
N N MaJIOKOMITIEKTHBIX B IIEJIOM TI0 CyOBEKTY
(mokazaTens) opraHu3aiuii, He L
obmieodpasoBarensHbIX | Poccuiickoii deneparvu, B
SIBIISIOLIIAXCSI N
opraHu3sarui ron
MaJIOKOMITJIEKTHEIMH

UncIeHHOCTh 00YJaroLTIXCs
00111600pa30BaTENBLHOM
OpraHU3aIiK, OCBAUBAIOIIUX
JiBa ¥ OoJiee yueOHBIX
IpeaMeTa 13 9ucia
MIPEeIMETHBIX OOMacTe
«EcTecTBeHHOHAYYHEIC
npeaMeTsh», «EcTecTBeHHbIE CymMa 3HaueHUI
Haykm», «MaTeMaTnka u TOKa3aTeJIs 110 BCeM 00IIe-
nadopmartuka, 300 100 00pa3oBaTeIbHBIM
«OO01ecTBO3HAHNE U (B rox otkpertust — 150) | (B rox otkpeiTs — 50)|  opranuszanusam, Ha 6asze
€CTECTBO3HAHHEY, KOTOPBIX CO3IAIOTCS

LHEHTPBI «Touka pocTa»

BHEYPOUHOU JEATETbHOCTH
OOIIENHTEIIEK Ty aJIbHOM
HAIPaBJICHHOCTH C
HCTIONB30BaHUEM CPEIICTB
00y4eHUs U BOCTIMTAHUS
Llentpa «Touka pocray
(4enoBek)

UnCIeHHOCTh 00YJaOTIXCs

001eo0pa3oBaTebHOM .
CymMma 3Ha4YeHU
OpraHu3aI[iK, OCBANBAIOIINX
MoKa3aTeJsl Mo BceM o01iie-
JIOTIOJTHUTENbHBIE

60
(8 rox otkpeiTHs — 30)

30
(B rox oTKphITHS — 15)

00pazoBaTeNbHBIM
OpraHu3aysM, Ha 0aze
KOTOPBIX CO3/Ial0TCSI
neHTpsl «Touka poctay

2 |oOuieobpa3oBarenbHbIC
MPpOTrpaMMbl TEXHUUECKOHN 1
€CTECTBEHHOHAYYHOU
HAIPABICHHOCTH C
HCIIONIE30BAHUEM CPEJICTB

® Ucnonb3osanue cpencTe 0o0OpyIOBaHUS, OOy4YCHHsS ¥ BOCIUTAHHS BO3MOXKHO Ha BCEX YPOBHSAX OOIIEro
0o0pa3oBaHUsT W IEJIECOO0pa3HO IS pealu3alliil YPOYHOW W BHEYPOYHOW JESITEIBHOCTH IO MpPOTrpaMMaM
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTMYECKOM  HampaBieHHOcTed. Pacdyer mokaszarens IpeaycMaTpUBacT
CYMMHUpPOBaHHE YHCJICHHOCTH OOYYarOmUXCs OO0IIeo0pa3oBaTeIbHON OpraHW3alud, KaXIbld U3 KOTOPBIX
3a/1efiCTBOBaH B OCBOEHHM HE MEHEE JIByX IPEAMETOB, KypCOB, AWCIUIUINH (MOIYJeH) €CTeCTBEHHO-HAyYHOU U
TEXHOJIOTHYECKOW HANpaBICHHOCTEHl B paMKax peaju3allid OCHOBHBIX 0O0IIeoOpa3oBaTeNbHBIX IPOTPaMM.
YuuTeiBaroTCS y4eOHBIE IPEIMETHI U3 YHCIa MPEeIMETHBIX obsactel «MaTteMaTika 1 HHPOPMATHKAY,
«OO0IIeCTBO3HAHHE W eCTeCTBO3HAHHE», «TexHosorus», «EcTecTBeHHOHayd4HbIC OpEAMEThI», «EcCTecTBEHHBIC
HayKW» W (WIM) KypChl BHEYPOUYHOW EATEILHOCTH, PEaIM3yeMble C HCIIOJIb30BAaHHEM CPEACTB OOYYCHHS H
Bocniutanus L{entpoB «Touka pocta». B cinydae, eciin B 00111€00pa3oBaTeIbHOM OPraHU3aIliy, 0011ast YMCIACHHOCTh
00y4JaroImuXcsl MEHbIIIe YKa3aHHOTO 3HAUEHUS, 3HAUCHHE TI0Ka3aTells JOJKHO COCTaBIATh He MeHee 80% ot obmiei
YUCJICHHOCTH 00YJarOIInXCs;




00y4eHUst 1 BOCIUTaHHS
Ilentpa «Touka pocta» 4
(uenoBex)

Jlomst TeraroruaecKux
paboTHuKOB 1IeHTpa «Touka
pOCTay», POLIEAIINX 00ydYeHHEe
3 |mo mporpaMmam U3 peectpa 100 100 100
[POTPaMM HOBBIILCHUS
KBaJTU(QUKAINU QereparbHOTO
onepatopa’® (%)

*B ciyuae, eci B 0611e06pa30BaTEIBHON OPraHM3aIiH, o0Mmas YHCICHHOCTh 0OYUAIOIINXCS MCHBIIE 3HAYCHHS,
YKa3aHHOTO B TOKa3arene |, 3HaueHWe IOKazaTelss JOJDKHO COCTaBATh He MeHee 20% oT o0miedl YhcIeHHOCTH
oOyuatoruxcs. sl MaIOKOMIDIEKTHBIX 0011e00pa30BaTelIbHBIX OPraHU3alMi JIOMYCKAeTCsl OTCYTCTBUE JIMIIEH3UU
Ha JIOTIOJIHUTENIbHOE 00pa30BaHUE U PEaIM3yeMbIX ITPOTPAMM JOMOIHUTEIFHOTO 00pa30BaHusI.

> B COOTBETCTBUH C MyHKTOM 2 uacTu 5 crateu 47 @emepambHoro 3akoma ot 29.12.2012 Ne 273-®3 «06
obpazoBannn B  Poccumiickoii ®depepanun» MNOBBIIEHHWE  KBadU(UKAMM  IE1aroruyeckux pabOTHHKOB
OCYIIECTBIISIETCSl HE PeXe ONHOTr0 pasza B Tpu roza. IloBbilieHHe KBadu(UKAIMU TEIaroruyeckoro paboTHHKA
neHntpa «Todka pocTay 3aCUMTHIBAETCS NPU HAIMYMHU JEHCTBYIOIIETro (C JaThl MPOXOXKAEHHS Mpouuio He Oonee 3
J'[eT) YAOCTOBEPCHHUA O MOBBIIICHUN KBaJ’[I/I(bI/IKaHI/H/I 110 mporpaMmam, COOTBETCTBYIOIIUM HAIIPABJIICHHOCTAM ]_[eHTpa
«To4ka pocTay, WM MPOXOXKICHUH OOydeHHs: 1o mporpammam (eaepanpHoro omneparopa. Takke ydUTHIBAETCS
HaJIMYUE Y IeIarornyeckKux paOOTHHUKOB YJOCTOBEPEHHII O MOBBILCHWH KBAIM(HUKALMU II0 NpOrpamMMaM H3
®denepanbHOro peectpa 00pa3oBaTENbHBIX IPOrPaMM AOIOIHUTEIHLHOTO MPO(ECCHOHANEHOTO 00pa30BaHusL.




Ipuaoxenue Ne 3
K MeToan4ecknM peKoMeHAalusM

Ilepeuenn 001Ie00pa3oBaTEILHBIX OPraHU3AIUI, HA 0a3€ KOTOPBIX
IUIAaHUpYeTcs co3aanue u pyHkunonupoBanue LlenTpoB odOpazoBanus
€CTEeCTBEHHO-HAYYHOI U TeXHOJIOTHYecKoil HanpaBJjeHHocTell «Touka pocTa»
B____roay B paMmkax ¢eaepajbHOro npoekra «CoBpeMeHHas IKOJIa»

HAIlUOHAJIBbHOI'0 IIPOEKTA «Oﬁpa303anne» B (HGUMBHOGCZHMQ
cyovekma Poccutickou @edepayuu)
Ne | HammeHoBaHme HaumenoBanmue Opuanueckn | YuciaenHoct | MajnokoMIIeKTHA
n/ | MyHHIMNAJBHOT | 001e00pa3oBaTebH i anpec b 00y4aro- a1 (na/uer,
n | o oOpasoBaHus Ol opranusaumum, Ha | 001Ieo0pa3o- muxcst KOJIUY€eCTBO
0a3e xoTopoii BaTeJIbHOI KJIACCOB-
IUIAHUPYeTCs OpraHu3anum KOMILJIEKTOB)
coznanue LlenTpa (mo ycrany)
«Touka pocray»




Ipunoxenune Ne 4
K MeToan4ecknM peKoMeHAalusM

Tunosoe Ilojo:xxenue
o llenTpe 00pazoBaHMsi €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM
HanpasJjieHHOcTel « Touka pocra» Ha 0a3e <naumenosanue
00we0dpazoeamenvHoll OpeaHu3aAuUU>

1. OO0mue noJio:keHust

1.1. llentp oOpa3oBaHHs €CTECTBEHHO-HAYYHOH U TEXHOJIOTHYECKOM
HanpaBlIeHHOCTEN «Touka pocTay Ha 0aze <HaumenosaHue
obweobpazoeamenvHoli opeanuzayuu> (nanee - ILleHTp) co3gaH C  IENbIO
pa3BUTUs y  OOydYarOmMXCS  €CTECTBEHHO-HAy4HOW,  MaTeMaTH4ecKOil,
UHGOPMAIMOHHON TPAMOTHOCTH, (DOPMHPOBAHUS KPUTHUYECKOTO U KPEATHBHOTO
MBIIJICHUS,  COBEPIICHCTBOBAHWS  HABBIKOB  €CTECTBEHHO-HAyYHOH U

TEXHOJIOTMYECKON HAIPABJICHHOCTEN.

1.2. llentp He sABIAETCS OPUAMYECCKUM JHMIIOM H JEUCTBYET IS
JOCTIDKEHUSI  YCTaBHBIX — Ielie  <HaumeHogaHue  00wWeobpazoeamenbHou
opeanuzayuu> (nanee — YUpexJeHue), a TakKe B IEJISIX BBINOJIHEHUS 3a/lady U
JOCTHXKEHUS MIOKA3aTeJIeN U PE3yJIbTaTOB HALMOHAIIBHOIO ITPOEKTA
«O0pazoBaHue».

1.3. B cBoeit pnesrensHocTH LleHTp pykoBonctByeTcss DeaepaibHbIM
3akoHOoM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuU B
Poccuiickon denepaunny, , IPYTUMHA HOPMATUBHBIMHU JOKYMEHTAMHU
MunucrepcrBa npocseuienus Poccurickon ®enepaunv, UHBIMM HOPMAaTUBHBIMU
npaBoBbIMU akTamu Poccurickon denepanuu, nporpaMMon pa3BUTHSA
<HaumeHoBaHue 00WEOOPA306AMENLHOU Op2aHU3ayuY™>, TUIAaHAMH PabOTHI,
YTBEPAKIAECHHBIMU yUpeauTeseM U HactosiuM [lonoxenuem.

1.4. Tlentp B cCBOeH JACATEILHOCTH TOAUYMUHSETCS PYKOBOIUTEIIO
VYupexaenus (IMpeKkTopy).

2. eaun, 3axaun, pynkuun geareabHocTu [lenTpa

2.1.  OcHoBHOM 11EJIbIO JEeSITETLHOCTH IlenTpa SBJISICTCS
COBEPIIICHCTBOBAHME YCIIOBMW JJisi  TOBBIIIEHUS KadecTBa O0Opa3oBaHUS,
pacuIupeHus BO3MOXHOCTEH OOYy4YarolIuXcsi B OCBOCHUHM Y4YE€OHBIX MPEIMETOB
€CTECTBCHHO-HAYYHON U  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEH, IpOrpaMm
JIOTIOJIHUTEILHOTO ~ O0Opa3oBaHUS  €CTECTBEHHO-HAyYHOM UM TEXHUYECKOU
HaIPaBJICHHOCTEH, a TakXe ISl MPaKTUYEeCKOW OTpabOTKU yd4eOHOro Marepuasa
1o yueOHbIM nipeaMeraM «Dusukay, « Xumus», «buosorus.

2.2. 3anmadamu lleHTpa sSBIAIOTCA:

2.2.1. peanuzanvsi OCHOBHBIX  00II€0Opa30BaTEIbHBIX IPOTPAMM IO

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYJIHOMH U TEXHOJIOTHIECKON
HalpaBJICHHOCTEH, B TOM 4YHCJI€ B paMKax BHEYPOYHOH JEATEIBHOCTH
00y4JaroImxcs;

2.2.2. pa3paboTka U peanu3aisi Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX
o011e00pa3oBaTeNbHBIX MPOTPaAMM €CTECTBEHHO-HAYYHON M TEXHUYECKOM



HaIpaBJIICHHOCTEHM, a TakXKe€ HWHBIX MPOrpaMM, B TOM YHCJI€ B KaHUKYJSIPHBIN
TIEPHUOT;

2.2.3. BOBJIeueHHE OOyYaIOMMXCsI W TMEAarorudeckux pabOTHUKOB B
MIPOCKTHYIO JICSITEILHOCTD;

2.2.4. opraHmu3aiusi BHEY4YCOHON NEATETLHOCTH B KAHHWKYJISAPHBIN TMEPHOI,
pa3paboTKa W peanu3aliys COOTBETCTBYIONMINX 00pa30BaTEIbHBIX MIPOTrPaMM, B TOM
yucie Ui Jlarepeil, OpraHW30BAHHBIX O0pPAa30BaTEIbHBIMH OpPraHU3AUSAMU B
KaHHUKYJISIPHBIN TIEPUOI;

2.2.5. IOBBIIIIEHHE  TPOGECCHOHATBPHOTO  MacTepCTBa  MEJarormyecKux
pabotHukoB  IleHTpa, peanu3yrONMX  OCHOBHBIE W  JIONOJHHUTEIIBHBIC
00111e00pa30BaTeIbHBIC MPOTPAMMBI.

2.3. lleHTp 1 JOCTWKECHHMS 1€ M BBHINIOJHEHUS 3a7ad  BIIPaBe
B3aMMO/ICHCTBOBATH C:

- pa3IMYHBIMH O00pa30BaTEIbHBIMH OpTaHH3alMsIMU B (OpME CETEBOIO
B3aMMO/ICHCTBUS;

- ¢ UHBIMHM O0pa30BaTEeIbHBIMU OpraHU3aIMsAMH, Ha 0a3e KOTOPBIX CO3JIaHbI
1eHTphl « Touka pocTay;

- ¢ (QeaepadbHBIM  ONEPATOPOM, OCYIICCTBISIOMUAM (QYHKIIUA  TI0
WHOOPMAITMOHHOMY,  METOJAMYECKOMY W  OpPraHU3aIlMOHHO-TEXHHUYECKOMY
COTPOBOXKICHUIO MEPOTIPUATHH IO CO3/IaHUIO B (PYHKITMOHHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM 4YHCIE II0 BOIPOCAM TIOBBIIMICHHUS KBATH(UKAINH
MearornIecKux pabOTHUKOB,;

- 0o0y4aromuMHCsIT W POJUTEISAMU  (3aKOHHBIMH  TIPEJICTABHTEIISIMH)
o0ydJaromuxcs, B TOM YUCJIe ¢ MPUMEHEHHUEM JHCTaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. Hopsanok ynpasienusi LHlearpom «Touka pocra»

3.1. PykoBoautenp YupexaeHUs H3JaeT JOKaJIbHBIH HOPMATUBHBIM aKT O
Ha3HaueHuu  pykoBogutenss  lleHtpa  (KypaTtopa,  OTBETCTBEHHOTO  3a
GyHKIMOHUPOBAHUE U PA3BHUTHE), a TaKkKe O co3manuu LleHTpa u yTBepKIeHHUH
[Tonoxenue o aearenvHocTr LleHTpa.

3.2. PykoBomutenem llenTtpa MoxkeT OBITh Ha3HAYeH COTPYIHUK
VYupexaeHus: U3 4nciia pyKOBOJSAIIMX U NEJarornueckux pabOTHUKOB.

3.3. PykoBonurens LlenTpa 00s13aH:

3.3.1. ocylecTBIATH OnepaTUBHOE pyKOBOACTBO LleHTpoMm;

3.3.2. npencraBisaTh  uHTepechl  LleHTpa 1m0  JOBEpeHHOCTH B
MYHULIMNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3aluiax s
peanvszauuu ueneu u 3aaad Llenrpa;

3.3.3. otunThiBaThCcs Tepen PykoBomurenem YUpexkaeHUs O pe3ysbTrarax
pabots LlenTpa;

3.3.4. BBITIONHATH UHBIE 00s13aHHOCTH, MpEeAYyCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTAaBOM YUPEXKICHHUS, HOJDKHOCTHOM WHCTPYKUHMEN U
HactosiuM [losoxxenueM.

3.4. PykoBonutens llenTpa Bnpase:



3.4.1. ocyiiecTBIAT, paccTaHOBKY KaapoB ILlenTtpa, mpuem Ha paboty
KOTOPBIX OCYIIECTBIIICTCS MPUKA30M PYKOBOIUTENS Y UPESKICHNUS,

3.4.2. IO COIJIaCOBAaHUIO C PYKOBOAMTENIEM YUpPEXKIACHHS OpPraHU30BHIBATH
y4eOHO- BOCIHUTATENIbHBIN Tpoliecc B lleHTpe B COOTBETCTBUM C IEISIMU U
3agayaMiu L{eHTpa u OCyIIEeCTBIATH KOHTPOJIb 34 €0 PEATN3ALUEN;

3.4.3. OCyIIECTBIATh MOJATOTOBKY OOYYAIOIIMXCS K YYacTHUIO B KOHKYpCax,
OJIMMITHAJIAX, KOH(MEPEHIUAX U WHBIX MEPOMPHUATUAX MO0 TMPODHII0 HAIPABICHHUHA
nesrenpHocTH LleHnTpa;

3.4.4. 1O COTNIacOBaHHUIO C PYKOBOAMTENEM YUPEXKICHUS OCYLIECTBIATDH
OpraHW3allii0 ¥ TPOBEACHUE MEPONPHATHH MO TPOo(II0 HampaBICHUHA
nesitenbHOCTH LleHTpa;

3.4.5. ocylecTBIATh UHBIE TIPaBa, OTHOCSIIMECS K AesTenbHocTH LlenTpa u
HE TMPOTUBOpEYAIlMe IeJIsIM M BHJAM JESATEIbHOCTH 00pa3oBaTesbHOMN
OpraHu3alnuu, a TAKXKe 3aKoHoAaTenbCcTBY Poccuiickoint denepaunu.



Ipunoxenune Ne 5
K MeToan4eckuM peKoMeHIauusM

PexomMeHnaanuu mo MCmoib30BaHUI0 CTAHAAPTHOI0 KOMILIEKTA
ooopynoBanus IllenTpa «Touka pocra» npu peajusanuu NporpamMmm
€CTeCTBCHHO-HAYYHOM U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

[lepedyeHb CTaHAAPTHOTO KOMIUIEKTa OOOpYIOBaHUSA Jisi OCHALICHUS
[entpoB «Touka pocTa» cOpPMUPOBAH C YUETOM psiJia MIPUHIIUIIOB, B TOM YHUCIIE:

[IpuHIIMNT MpEeeMCTBEHHOCTH cucTeM obOopynoBaHus. OOopynoBaHuE s
MPOBEICHUS] YUYCHUUYECKUX MPAKTHUUECKUX pabOT SBJISETCA OOIMM JJis YpOBHEH
OCHOBHOI'O 00IIEro M cpenHero obmiero oOpa3zoBaHus. B cucTteMe HarysiaHbBIX
CpelCcTB OOy4YeHHUSI M JEMOHCTPAIIMOHHOTO OOOpYAOBaHUS HMMEIOTCA Oa30BbIC
AJIEMEHTHI, OOIKEe JUIsi OCHOBHOTO OOIIEr0 W CPEeIHEro OoOIIero oOpa3oBaHUS.
HudpoBass nabopatopus u o00OpymOBaHUE OOIIETO HA3HAYECHUS MO3BOJISIIOT
oOecIieunBaTh NEATEILHOCTh O0YyJaronuXxcsi Kak B OCHOBHOM, TaK M B CTapIIcH
IIKOJIE, 3 B COBOKYIHOCTH C IIU(POBBIMHU JIA0OPATOPHUSIMU 1O (PU3HKE, OMOJIOTUH U
XUMUHU — TIPAKTUYECKYIO JEATEILHOCTh B paMKaX M3YYCHHUS €CTECTBEHHOHAYYHBIX
npeameroB B 10-11 kiaccax Ha yriry0JIeHHOM YpOBHE.

[TpuHIIMTT COUeTaHUs KJIACCUYECKHX U COBPEMEHHBIX CPEJCTB M3MEPECHHUHA U
CIIOCOOOB IKCTICPUMEHTAIILHOTO MCCIICIOBAHUS SBICHUN. B cocTaB 06opymoBanus
BXOJST KJIACCHMYECKHE CpEACTBAa U3MEpEHUs (HampuMmep: JTUHAMOMETPHI,
CTPEJIOYHbIE aMIepMETp U BOJBTMETP) M LU(pPOBbIE NpUOOPHI (HApPUMED:
udpoBbIE BEChl, CEKyHAOMEp) U AaTuuku. CoOMI0eHHE ATOTO MPHUHIUIIA UMEET
0c000€ 3HaueHHUE JJI1 YPOBHS OCHOBHOTO 001ero 00pa3oBaHMsl, TOCKOJIBbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHoco0aMu U3MEpeHUs] (PU3MUYECKUX BEJIUYUH,
dbopmupyeTcss TOHUMaHUE TPUHIIUIIOB JIEWCTBHS AHAJIOTOBBIX H3MEPUTEIHHBIX
npubOpoB M obOecrneurBaeTcsl MEepexo]l K HCIOIb30BAHUIO HMHCTPYMEHTOB
rdpoBoii 1adopaTopuu.

[IpuHIIMTT TIpHOpUTETa YYCHUYECKOTO OKCICPUMEHTA IS peau3aiiu
CHUCTEMHO-JICATEILHOCTHOTO TOAX0Aa. Peanm3amusi CHCTEMHO-ACSITEIBHOCTHOTO
MOAX0/a B OOYYCHUM €CTECTBEHHOHAYYHBIM IMpeaMeTaM Oa3upyercs B TEPBYIO
ouepelb Ha BOBJCYCHHHM OOYYAIOIIMXCS B MPAKTUYECKYIO NESITEIBHOCTH II0
MPOBEJICHUIO HAOI0IeHUH 1 onbITOB. [[09TOMY 3HAaUMTEILHAS YacTh HAOMIOACHUN
U ONBITOB, KOTOpPhIE B TPATUIIMOHHOM METOJMKE TMpeJIarainuch Kak
JEMOHCTPAIIMOHHBIE, TIEPEHECEHBl B pa3ps] ydeHudeckux pabdor. Cruemyer
OTMETHUTh, YTO B HACTOSIIECE BpeMs H3ydeHHE (U3UKHA, XUMUU U OHOJOTUU B
OCHOBHOM IIIKOJIE W Ha 0a30BOM YpOBHE CTapIled IIKOJIbl OPUEHTUPYETCS Ha
OCBOCHHME ECTECTBEHHOHAYYHON T'PAMOTHOCTH, KOTOpOE€ HAET dYepe3 pa3BUTHE
CIIOCOOHOCTEW yYaluxcsi aHAIM3UPOBAaTh Pa3HOOOPA3HYIO €CTECTBEHHOHAYYHYIO
WH(OPMAITUIO M WCITOJIB30BaTh MOJTYYCHHBIC 3HAHHS ISl OOBSICHEHHS SBIICHUU U
MIPOIIECCOB  OKPYXKAIOIIETO MHpa; IOHMUMaTh OCOOCHHOCTH HCIIOJb30BAHMS
METOJIOB €CTECTBO3HAHHUS JIJI IIOJYYCHHUS HAYYHBIX JaHHBIX; TIPOSBIATH
CaMOCTOSATEILHOCTh CYXKICHUH W TIOHMMAaTh pPOJb HAYKH M TEXHOJIOTHYCCKUX
WHHOBAIIMI B Pa3BUTHH OOIIECTBA; OCO3HABATh BAXXHOCTh HAYYHBIX HCCIICIOBAHUMN



U UX CBSI3b C HAIIMM MaTepUaIbHbIM OKPYKEHHEM M COCTOSHUEM OKpPYXKaroLIeH
cpensl. OpueHTalys Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTD IPEAINOIAraeT akleHT
Ha METOJI0JIOTUIO HayKU U HAIPSIMYIO CBSI3aHO KakK ¢ OOLIUM YHMCIIOM YYEHHUECKUX
ONBITOB B Kypcax €CTECTBEHHBIX HAyK, TaK UM HaIPaBICHHOCTbIO HUX Ha
(OpMHUpPOBAaHKE CAMOCTOSITEIBHOCTU JAECUCTBUN NpU NPOBEACHUM HAOIIOJIEHU,
M3MEPECHUH U UCCIENOBAHUM.

Hcnonp30BaHue CpencTB HAINSIIHOCTH M y4eOHOro 000pyJOBaHHUS B
yueOHOM TIpollecce HAampaBlIe€HO Ha BBIMOJIHEHHUA CICAYIOMMX  (QYHKIUH:
o0ecnieuynBalOT OoJiee MOJIHYI0 U TOYHYIO MH(pOpMalLKio 00 U3y4yaeMOM SIBICHUH
WM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIIEHUIO KayecTBa OOYyUYEHUS;
MIOMOTal0T B MAKCUMAJIbHON Mepe pa3BUTh MTO3HABATEIIbHBIE HHTEPECHI yUalUXCSl;
MOBBIIIAIOT YPOBEHb HATJSAHOCTH M JOCTYITHOCTH OOYYEHHS; YBEIUYHBAIOT
00BEM CaMOCTOATENbHONM pabOThl ydaluXcsi Ha YPOKE U BHEYpPOUHOU
JEATEIbHOCTH; CO3JAI0T YCIOBHUS Ul OPTaHU3alUU MPAKTUKO-OPUEHTUPOBAHHOU
IIPOEKTHOM M HCCIEA0BATEIBCKON JESITEIBHOCTH; NAal0T BO3MOXKHOCTh JOCTYIIHEE
U Tay0Xe packpbiTh COJEp)KaHue Y4YeOHOro MmaTepuana, CIOCOOCTBYIOT
(OPMUPOBAHUIO Y YUAIIUXCS MOJIOKUTEIBHBIX MOTUBOB OOyUEHUS.

Baxnenmen 4acteto ocHameHus Llentpa «Touka pocrta» sABusercs
uuppoBas gadopaTopusi, NEPEUYCHb NTaTYUKOB KOTOPOW IMO3BOJSET UCIOJIb30BATh
3Ty J1abOpaTOpUIO NpU HU3y4YeHUH (GU3MKH, XUMHUM W Ouonoruu. BBenenue B
HIKOJIbHBIM 3KCHEPUMEHT LU(POBBIX AATYUKOB JUIsl PETUCTPALUU Pa3IMUHBIX
BEJIMYMH U BO3MOXHOCTU HCIIOJIb30BAaTh KOMIBbIOTEP (CMapT(OH WM IUJIAHIIET)
JUISL pacyeToB U O(hOpPMIICHUS PE3YJIbTATOB OIBITOB, MO3BOJISET NEPEUTH HA HOBBIN
Ka4EeCTBEHHBI YPOBEHb IPOBEACHUS U3MEPEHUH, YIIPOCTUB MPOLIECC U3MEPEHUN U
NOBBICUB UX TOYHOCTb. [losiBneHHe HU(POBBIX TEXHOJOTUN B J1a0OPATOPHBIX
paboTax TOBBIIIAET HUX aKTYaIbHOCTh W NPHUBIEKATEIBHOCTh B CO3HAHHUU
COBPEMEHHOI0 IIKOJbHUKA, YCHUJIMBAET HATJISIJHOCTh KAaK B XOJE OIBITOB, TaK W
npu 00pabOTKe pe3yJbTaTOB C HUCIOJIB30BAHUEM MPOrPAMMHBIX CpeAcTB. Jlis
HKCIIEPUMEHTOB MO OMOJIOTMM M XUMHUHU 3TO SIBJIAECTCS 3HAYMMBIM MEPEXOJOM OT
KaueCTBEHHbIX HAOJIOJICHUI U OMBITOB K KOJMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonb3oBanue nudpoBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET MOIXOIbI
K MMPOBEACHUIO U AEMOHCTPALIMOHHBIX, 1 YYEHUUECKUX OIBITOB:

Hcnonp3oBanne 1UPPOBBIX JAaTYUKOB B KAYECTBE H3MEPUTEIbHBIX
WHCTPYMEHTOB H3MEHSET TMOJAXOJAbl K TPOBEICHUIO TMPSAMBIX H3MEPEHUM
(bU3NMYECKUX BEIIMYHH.

TpaguMOHHO B  KayecTBE CPEICTB  HM3MEPEHMS]  MCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHI (pbIYaKHbIE BECbl U PA3HOBECHI, MEH3YypKa,
JTUHAMOMETP, TEPMOMETP) U CTPETIOUHbIE TPUOOPHI (aMIEPMETP U BOJIBTMETD).

Hcnonb3zoBanne HUQPPOBBIX JATYUKOB MO3BOJIAET HA COBEPILIEHHO JAPYTOM
KaueCTBEHHOM YPOBHE MPOU3BOAUTH W3MEPEHHS BPEMEHU, PACCTOSHUS, HMETh
BO3MOXKHOCTh PErMCTpUPOBaTh M HAONIOAATh W3MEHEHHE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIEepaTypa, MEKTPUUYECKOE HANPSIKEHNE, CHUla TOKA U T. 1.

OTU BO3MOXKHOCTU TO3BOJISIIOT, HANPUMEP, HA YpOKax (PU3UKU C BBHICOKOU
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPABHOMEPHO,
Ha0JI01aTh B IMHAMUKE MPOLIECC JIEKTPOMAarHUTHON MHAYKLHUN, BOSHUKHOBEHHUE



U M3MEHEHUE MHIYKIIMOHHOTO TOKa, UCCIENOBAaThb M3MEHEHHE TEeMIEpaTyphl C
TEYEHUEM BPEMEHU B IIPOLIECCE YCTAHOBJICHMS TEIJIOBOIO PABHOBECUS U T.JI.

Ha ypokax 6uosioruu nosiBjisieTcsi BO3MOXHOCTb MOTYYUTh KOJTUYECTBEHHBIC
JTaHHBIE TIpU MPOBEACHUM ONBITOB, HANpPUMEp: MPU OMNpEAeTIeHUH (HAKTOPOB,
BJIMSIIOIINX Ha CKOPOCTH Ipoliecca GOTOCHHTE3a, IPU U3YUEHUH JIbIXaHUsI KOpHEH
U JINCTHEB, IPU UCCIICTOBAaHUH YCIIOBUH MPOPACTAHUS CEMSH H T. [I.

Ha ypokax XuMHUHM Ha KOJUYECTBEHHBIN YPOBEHb MEPEXOAST MPAKTUUCCKUE
paboThI 10 U3YYEHHIO MPOLECCA IEKTPOIIN3a, UCCIAEAOBAHUE SK30TEPMHUECKUX U
HIOTEPMUYECKUX PEAKIMid, TEIIoBoro 3¢¢ekra ropeHuss tommmBa U T. A. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEJCTB MOJAOOHBIE M3MEPEHHUS
BBITIOJIHUTh HEBO3MOXKHO. OJIHAKO, MpHU niepexoje Ha IupoByo J1ad0paTopuio B
TEMaTUYECKOM TUIAHUPOBAHUU HEOOXOJUMO MPEAYCMOTPETh JTOMOJHUTEIHHOE
BpeMs Juist oO0yueHus: paboTe ¢ TaTYMKaMu, BKIItoYasi COOPKY SKCIEpUMEHTAIBHOM
YCTaHOBKH C JaTYMKAMM, CHATHE NOKa3aHUI ¢ 3KpaHa KOMIIbIOTEpA, ONPECIICHNE
IIOrPETHOCTEN U3MEPEHUM.

Jis paborbl ¢ 1UGPOBBIMH JaTYUKAMH HCIOJB3YETCS CIEHUaIbHOE
nporpaMMHOe 00ecliedeHHe, YCTaHOBJIIEHHOE Ha KOMITbIoTep. [[1si KOMMyHHUKaIUK
UGPOBBIX JATYMKOB, 3alMCH M XpaHEHHs WH(GOpPMAIMH, MOJYYEHHOW C UX
MOMOILBIO, LU(PPOBas J1abOPATOPHsT UCIOJB3YETCA B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIICYCHHUEM.

Hcnonp3oBaHne KOMIBIOTEPHONH (QOPMBI  PETUCTPALMU  TOTYYCHHBIX
3HaYCHUH ¥ TOCTPOCHHUS TpauKOB M3MEHSET TOIXOAbl K OQOPMIICHUIO
Ja00pATOPHBIX U MPAKTUYECKUX PAOOT 00yJaArOITUMHUCS.

JlanHble, MOJIY4YEHHbIE HPU MOMOILIM LUPPOBBIX JATYUKOB, BHOCSITCS B
AJIGKTPOHHBIE TAONHULBI, YTO TMO3BOJSIET CTPOUTh TIpadUKu 3aBUCUMOCTEH
UCCIIEIyeMbIX BEJIMYMH Ha 3KpaHe KommbloTepa. Ha ocHoBaHMM 3TuX rpaduxos
JieNaTh BBIBOJBI O XapakTepe 3aBUCHUMOCTH BEJIMYMH OT BPEMEHU WM JPYTHUX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE I1ienecoo0pa3Ho o00y4yaTh MPOBOAMTH
anmpoOKCUMAIMIO BEIOPaHHBIX TOUEK UTOTOBOM rpaduuecKoi 3aBUCUMOCTBIO.

OTU HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMAaTHU3UPOBATh PYTHUHHBIE
OpOLEeAYphl  3aloJIHEHUS  TaOJWI, BBINOJHEHHE OJHOTHIHBIX  PacyeToB,
noctpoerus: rpaduxoB. lludposas (orokamepa moszBosnseT choTorpadupoBaTh
COOpaHHYI0 SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M MpPUKpenuTh Qortorpaduio B
ANEKTPOHHBIN 0TueT. Takum 00pa3oM, OCYLIECTBISIETCS Mepexo K 0hOpMIICHHUIO
AIIEKTPOHHOTO OTYETa O MPOJEIaHHOM JKCIEPUMEHTE, MPOEKTHOM WM
HCCIIeIOBATENbCKOM padoTe.

B03MOXXHOCTP ~ MCHOJB30BAaHUS ~ BUACOHAONIONEHUS 33  MPOLIECCOM
BBIMIOJIHEHUSI TPAKTUYECKUX paboT oOyYaromMMHCS HW3MEHSIeT MOAXOIbl K
OIICHUBAHUIO PadOT.

DNEKTPOHHBIA OTYET O TMPOJICTAHHOW TMPAKTHUYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIUIeHHON (oTorpaduei, KoTopas Mo3BOJISET OLEHUBATDH
IPaBWIBHOCTh COOPAHHOM SKCIEPUMEHTAIBHOM YCTAaHOBKH, OoJjiee IOJIHO
ONMpENENsATh MOJHOTY MW  NPaBUJIBHOCTb  MPOJIEIAHHOTO  UCCJEIO0BAHMS,
aHAJIM3UPOBATh TOCTOBEPHOCTh TPEICTABICHHBIX AKCIEPUMEHTAIBHBIX JTaHHBIX.
[Ipu 0THOBPEMEHHOM BBINOJIHEHUHU PA3HBIMU IPYNIIAMHU 00yUYalOIIUXCs Pa3HbIX



HCCJIEIOBATENBCKUX PAbOT 11e1eco00pa3HO HMCIOJIb30BaTh BUEO3AMUCh BCETO
xojga pabor. B »TOM cCilyyae OIIEHMBAaThCS MOTYT HE TOJIBKO MPEIMETHbBIE
pe3yibTaThl, CBSI3aHHBIE C IPOBEICHUEM KOHKPETHOTO JKCIEPUMEHTa, HO U
KOMMYHUKATHUBHBIE M  PEryJSTUBHbIC JCHCTBUSA: IJIAHUPOBAHHE PpPabOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPpPEKIHs I1aHa pabOThl, KOMMYHHUKAIUS B
COBMECTHOM JESATENBHOCTH, HAIWYNE (WM OTCYTCTBUE) KOH(IMKTOB U CHOCOOBI
WX PEIICHHUS.

Hcnonb3oBanue nudpoBbIX 1a00paTOpUil CYIIECTBEHHO PACHIMPSET CIEKTP
BO3MOXKHBIX OIIBITOB M UCCJEJOBAHMUM, OCOOEHHO JTO KacaeTrcs U3YYCHUs
OHOJIOTUU U XUMHH.

Pacmiupenue crnekTtpa BO3MOXXHOCTEH MOXKHO MPOWLIIOCTPUPOBATH HA
npuMepe HU3Y4YEHUs DJICKTPOMArHUTHOW WHAYKIMM B Kypce ¢(usuku. I[lpu
HCITIOJIb30BAaHUU CTPEIIOYHOTO aMIlepMeTpa TPATUIIMOHHO HAOMIOAAI0T JHIIb (PaKT
BO3HUKHOBEHUS WHAYKIIMOHHOTO TOKa B TMPOBOJHUKE UM U3MEHEHHUE €ro
HaIpaBJICHUS] IPU U3MEHEHUU CKOPOCTH BHECEHMSI MarHUTa WA €ro MOJSPHOCTH.
Hcnons3oBanue nudpoBOTro JaTYMKa MO3BOJSET MOMYyUUTh ociuuiorpammy 3/(C
WHIYKIINK, BO3HUKAIONIEH B KaTYIIKE, MPU MPOJETE Yepe3 Hee MarHuta. ITO
MO3BOJISIET CpPAaBHUBATh 3HAaueHUA MakcumaibHblx JJC mnpu mpornere uepes
KaTyIIKy MarHuTa C pa3HbIMU CKOPOCTSIMU W C pPa3HOW TMOJSPHOCTHIO,
aHaJIM3UPOBATh BU/I MOJYYEHHOU 3aBUCHUMOCTH, KOHCTPYHUPOBATh
AKCHEPUMEHTAJIbHBIE 33141 110 U3YUYECHHIO AIEKTPOMAarHUTHON MHIYKIIVH.

[Mudposas naGopatopusi MO3BOJSET OPraHU30BATH MPOEKTHYIO M y4eOHO-
HCCIIEI0BATENbCKYIO JIESITENBHOCTh IIKOJBHUKOB KaK B PAMKaxX YpPOKOB, TaK U BO
BHEYPOUHOI AesTenbHOCTU. Hanmnuue pazHooOpa3HbIX IMUMPOBBIX NTaTIYMKOB J1a€T
BO3MOKHOCTh TPOBOJIUTH CaMble Pa3HOOOpa3HbIE HCCIENOBAHUA, OMUPAsSCh Ha
WHTEpeChl o0ydarmuxcsa. B kadecTBe nmpuMepa MOXHO TPUBECTH UCCIEIOBAHUS
HKOJIOTMYECKON HAMpaBJICHHOCTH IO BBIABICHUIO (DAKTOPOB  3arps3HEHUs
OKpYXaloLel Cpefbl, U3yUYEHUIO HKOJIOTUYECKOTO COCTOSIHUS MOMEIIEHUI IIKOJBI,
MOYBBI, BO3/JyXa B HACEJIEHHOM NyHKTe W T.n. MccnepgoBaTenbckue pabOThI €
MCIOJIb30BaHUEM LU(POBBIX JATUUKOB 11eJIeco00pa3Ho mpeaararh yyammmces 10-
11 xnaccoB B paMkax o0Os3aTeNbHOM JJisI HUX MPOEKTHOM JAESTEIHLHOCTH.
BrinmonHeHne Takux MPOEKTOB SBISETCS OCHOBAaHUEM ISl OLICHKM HE TOJBKO
ypoBHsI CHOPMHUPOBAHHOCTH TPEAMETHBIX PE3yJbTaTOB, HO WTOTOBOM OIICHKU
JOCTIDKCHHSI METaNpeIMETHBIX pEe3yJbTaTOB OOYYEeHHS: KOMMYHUKATHBHBIX
(KOTOpBIE OIIEHUBAIOTCA KaK B MPOIECCE MPOBEACHUS pabOThI, TAK U B IMPOIIECCE
3alIMUTHI MPOEKTA WIIA UCCIIEIOBAHUS) U PETYJISITUBHBIX (KOTOPHIE OLEHUBAIOTCS B
MPOIIECCE BHITIOITHEHUS MPOEKTA).

OcHarenue Juisi M3ydeHus: (PU3UKU TPEACTABICHO B BHJIE OOOpPYAOBaHUS
JUTSL IGMOHCTPAITMOHHBIX OTBITOB U OOOPYAOBaHUS JUIsl JIAOOPAaTOPHBIX PaboOT U
YYEHUYECKUX OMBITOB, BKJIOYas OOIIyI JJIsI €CTEeCTBEHHOHAyYHOTO IIMKJIa
nudpoByro naboparoputo, a Takke HUGPOBYIO JabopaTopuro 1o (dusuke (Kak
JOTIOJTHUTENbHBINA 3IE€MEHT 7151 yTyOJIeHHOTO U3YYEeHHS (PUBHUKH ).

JIeMOHCTpallMOHHOE o0opynoBaHue o0OecrmeunBaeT  BO3MOXKHOCTh
HaOMoIeHNsT OOJIBPIIMHCTBA M3Yy4YaeMbIX SIBIICHHWM, TPOILECCOB W 3aKOHOB. ITO
BO3MOYKHO TIPY ONTUMATHHOM COYETAaHUHM aHAJIIOTOBBIX M IIU(PPOBHIX CPEICTB



HaOJI0ICHUS, aHaIKM3a u3MepuTenbHoil nHbopmarmu. Tak, Hanpumep, I Kypca
(GU3MKKM OCHOBHOW WIKOJBI €CTh BO3MOXHOCTH JIEMOHCTpAIlMM KJIACCHYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajeHue Ten B Tpyoke HbioToHa,
JEMOHCTpanus JeHCTBUSA aTMOC(EepHOro AaBieHus, 3akoHa [lackans, u3mMeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKIEHUU), IPUTSHKEHUS MOJIeKyl U T.a1. HabGop
0 3JIEKTPOCTATHKE JTA€T BO3MOXKHOCTh JEMOHCTPALUU JIEKTPU3ALUU TEJl, 3aKOHA
COXpaHEHUSs 3apA]a, TMHUI HAIPSHKEHHOCTH 3JEKTPUYECKOTO TOJIA U T.J. U MOXKET
MCITOJIB30BAThCS KaK & KJlacce MPU M3YUYEHUU JIEKTPOMArHUTHBIX SIBJICHUH, TaK U
B 10 Kiacce npu U3y4eHUM JIEKTPOCTATUKH.

[Ipy mnpoBeneHUH AEMOHCTPAIMOHHBIX OIBITOB JOHKHBI COOJIOIATHCS
TpeOOBaHMS K UX HAMISIIHOCTU (ACHAas W TIOHSATHas IIOCTAaHOBKA OIBITA),
BUJIMMOCTH [UJIs BCEeX YyyalMxcs Kiacca (NMpU HAIMYUU MEIKHUX JeTalei
UCIOJIB3YETCSI UX YBEIMUYEHHOE HW300paK€HUE TMpU IOMOILIM BeO-KaMepshl),
AMOIIMOHAIBHOCTH M, IO BO3MOXHOCTH, 3aHUMATEIBHOCTH (JIEMOHCTPALIMOHHBIN
OMBIT JIOJDKEH BBI3BIBATH MHTEPEC yUYAIUMXCS, CO3/1aBaTh MOTHBAIUIO K U3yYEHUIO
npeaMera) U yoenuTenbHOCTH (TOKa3bIBaThb TOT 3(P(DEKT, Ha JAEMOHCTPAILUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

Opnako peanuzanus JESITEIBHOCTHOTO IMOJX0Ja B OOy4YeHUU (Qusnke
NEPEHOCUT aKIEHT € JEMOHCTPAlMOHHOTO SKCIEPUMEHTAa HAa YYEHUYECKUHU.
Hampumep, 1o MeXaHHMKE HCCIEI0BAaHHE KHHEMAaTHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMUKH, KOJIEOATENbHBIX JBM)KCHUH IEPEHECEHO B YUYEHUYECKUH
HKCIEPUMEHT C COOTBETCTBYIOIMM HabopoM oOopynoBanus. Ilpu uzyueHun
AJIEKTPOJIMHAMUKU JIabOpaTOpHOE O0OpYJOBaHHE IIO3BOJISIET HCCIIEIOBaTh HE
TOJIBKO 3aKOHBI IIOCTOSHHOIO TOKa, HO C MWCIOJb30BAHMEM KOMIIBIOTEPHOIO
ocunsuiorpaga Mo3BOJSET MPOHAOIIOAATh W UCCIENOBATh 3JIEKTPUUYECKUE IEMH
NEPEMEHHOTO TOKa, OJIOK JUOJIOB TO3BOJSIET MCCIEAOBATh BOJIbTAMIIEPHBIE
XapakTepUCTUKU auoda. IIpu wm3yueHum ontuku jabopaTopHOoe 00OpYIOBaHUE
MO3BOJISIET M3YYHMTh 3aKOHBI T'€OMETPUYECKON ONTUKH (MPETOMIICHHE CBETa B
MOTYUWIMHAPE U TOJIydeHUE N300pakeHUs B JIMH3aX) U IPOHAOII01aTh OCHOBHBIC
SBJICHUSI BOJIHOBOM ONTUKH (MHTep(EepeHUrs W TOoJgpu3alus), HCCIeI0BaTh
nugpakiuio cBeTa (IuppaKkIMOHHAs PELIETKa).

B cooTrBercTBHUM C TpPEAMETHBIMH pe3yJbTaTaMU OO0ydeHus (PU3HKe
000py1I0BaHUE JUIsl YUEHUYECKUX OIBITOB OOECIIEUNBAET MPOBEACHUE CIIEAYIOLINX
TUIIOB paboT, CTPYIIUPOBAHHBIX MO BHJAM JAESITEIbHOCTH, HE3aBUCUMO OT HX
TEMaTUYECKON IPUHAIIEKHOCTH:

1. TlpoBeageHue UPsMBIX HU3MEPEHHN (U3UYECKUX BEIUYUH (M3MEpEeHue
Macchl, 0o0beMa JKHAKOCTH, TEMIEpaTypbl >KUIKOCTH, CHJIbI, CHUJIbl TOKAa,
HaIpPSDKEHMS) C UCIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB.

2. TlpoBepka 3aaHHBIX MPEANOIOKEHUN (IIpsIMble U3MEPEHUsT (PUINUECKUX
BEJIMYMH M CpPaBHEHUE 3a/laHHbIX COOTHOIIECHMH Mex1y HuMmu). Hampumep:
IpoBepKa YCJIOBMI IUJIaBaHUsS TeJ, YCJIOBUM paBHOBECHS pblyara U OJIOKOB,
3aKOHOMEpPHOCTE  MOCJENOBAaTEeIbHOr0 U NapajyIeIbHOTO  COEIMHEHMS
IIPOBOJHUKOB H T. [I.

3. PacueTt no nosyueHHBIM pe3yJbTaTaM MPsSMbIX U3MEPEHUI 3aBUCUMOTO OT
HUX TlapameTpa (B OCHOBHOM IKoJje) U kocBeHHbIe n3Mepenus (B 10-11 kmaccax).



Hampumep: yckopeHue Tella NpH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE
CBOOOJTHOTO MaJIEHUs, KECTKOCTh MPYXKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbXKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTG U T. 1.

4. HaGmroneHue SIBIICHUN W TIOCTAHOBKA OTIBITOB (HAa KAYECTBEHHOM yYPOBHE)
mo oOHapyXeHHI0 (aKTOPOB, BIUAIONIMX HA MPOTCKAHUE AHHBIX SBICHUM.
Hanpumep: npsMonnHeHOe paclipoCTpaHEHUE CBETa, AUCTIEPCHS CBETA; H3yUCHUE
CBOMCTB M300paKEHUS B MJIOCKOM 3€pKaJie U T. T.

5. UccnenoBanue 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYMHBI OT JAPYTOM C
MPE/ICTaBICHUEM PE3yJIbTaTOB B BUJE I'paduka M pacdyeTa UCKOMOIO MapaMmerpa.
Hampumep: 3aBUCUMOCTH IMyTH PABHOMEPHO ABMXKYILETOCS Tella OT BPEMEHU
JBIDKEHUS TeNa; CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO JaBJICHUS,
KauecTBa OOpabOTKM MOBEPXHOCTEH Ted W HE3aBUCUMOCTU CHUJIBI TPEHHUS OT
IUIOIIAM CONPUKOCHOBEHUS TEJ; CHJIbl YNPYrOCTU OT YJ/UIMHEHUS TPYKUHBI,
BBITAIKUBAIONICH CHUJIBI OT 00BbEMa IMOTPYKEHHOM YacTH Tella U OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJIO U T.1.

JlaGoparopHoe o0opyoBaHue obecrieunBaeT CaMOCTOSITETIbHBIN
YICHHYCCKUH OJKCIEPUMEHT, KOTOPBIH MOXKET HWMETh pa3JIudHble (OPMBIL:
(pOHTANBHBII AKCIEPUMEHT ((PPOHTAIBHBIE OMNBITHI U JabopaTOpHbIE pPadOTHI),
paboThl  MpPaKTUKyMa, Y4eOHO-HCCIENOBaTeIbCKUEe pPAbOTBI U MPOEKTHI
HKCIIEPUMEHTAJILHOTO XapakTepa. [Ipm 3TOM HOPMAaTUBHO-0053aTE€NbHBIM BHE
3aBUCUMOCTH OT YPOBHSI M3yueHUs GU3UKK (0a30BbIM WM YriayOJEHHBIN) U
oOpa3oBaTenbHOM TMporpaMMbl (OCHOBHAsl WJIM CPEAHSS IIKOJA) SBISETCS
dbpoHTaNnbHBIN SKcIIepuMeHT. IMEHHO TocpeIcTBOM (PpOHTATBHOTO SKCIIEPUMEHTA
JIOCTUTAIOTCSl TIPEIMETHBIE PE3YJbTaThl AKCICPUMEHTAILHOTO XapakTepa, a
YYalllMMUCST OCBAaMBAIOTCS CIOCOOBI JCHCTBUH, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE MSITH TUIaM paboT. JIJabopaTopHbIil MPaKTUKYM Ieecoo0pa3eH TOJIbKO MPH
yIIyOJICHHOM YPOBHE M3YUYCHHsI IPEAMETA.

OnTuManbHBIM I JOCTIDKCHUS IIeJied TMpoBeAeHUS (DPOHTAIBHOTO
DKCIIEPUMEHTA SBJIIETCS TMPEJCTaBICHUE JabopaTOpHOro OOOpYAOBaHHUS W

MaTepHaJioB B BUJIE TEMATHUECKUX KOMIUIEKTOB [0 MEXaHUKE, MOJIEKYIISIPHOU
bu3uKe, FIEKTPUUECTBY U ONTHKE. VICoap30BaHNe TEMAaTHYECKUX KOMILIEKTOB
crocoOCTByeT (OPMHUPOBAHUIO TAaKOTO BAXKHEWINETO YMEHHUsA, Kak Moa0op
ydaluMucs 00O0pYy/IOBaHHWS B COOTBETCTBUU C IIEJbI0 HCCIICIOBAHUS U3
M30BITOYHON HOMEHKJIATYPhI MPEIOKEHHOTO KOMIUICKTA; MO3BOJISECT MPOBOJANTH

AKCIIEPUMEHTAIbHYIO pabOTy Ha JTIOOOM 3Tare ypoka, YMEHBIIAET TPYAOBBIC

3aTpaThl YYHMTENsS TIPU TIOATOTOBKE K YypOKaMm, IIOCKOJIBKY HE Tpedyercs
MIEPEKOMITOHOBKA 00OPYIOBAaHHS B COOTBETCTBHH C 33JJa4aMU KOHKPETHOTO ypOKa.
[Ipn mIaHUpOBaHWUW TPAKTUYCCKUX PAaOOT BaXKHO MMETh B BHIY, UYTO
MIPEIMETHBIC PE3YJIbTAThl AKCIIEPUMEHTAIBHOTO XapaKTepa MOTYT ObITh OCBOCHBI
TOJIBKO MPY ONITUMAIBHOM COYETAaHHH KPATKOBPEMEHHBIX (DPOHTAIILHBIX ONBITOB U
OJIHOYACOBBIX JJAOOPATOPHBIX PAbdOT.

Baxxnoe 3Hauenme wumeer TOT (akTt, YT0 B cocTaB (POHTAITHHOTO
00OpyI0BaHUS HAPSIY C AHAJIOTOBBIMH BXOJIAT U IUGPOBBIC CPEICTBA U3MEPECHHUS.
K HMM OTHOCSITCSI QJIEKTPOHHBIN CEKYHIOMEP C TaTYUKAMHU, dJICKTPOHHBIC BECHI 1



JaT4uKd  nu@poBod  nmabopatopuu. Takum  o0pa3oM, TMpu  MPOBEACHUU
(GpOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMATCA C
AJIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUN U BHIYUCIICHUH.

bnox oGopynoBanus A yueHH4ecKux padboT mo ¢usuke chopMUpOBaH Ha
0aze mnepeuyHs OOOPYNOBaHUSA I MPOBEAEHUS OCHOBHOTO T'OCYAapCTBEHHOIO
’K3aMeHa 1o ¢usuke. Mcnonbp3zoBanue npubOpPOB U 000PYIOBAHUS C €IUHBIMH IS
BCEX  OOydYalOmMXCAd  XapakKTEPUCTHUKAMU  MO3BOJSET  CTAaHJAPTU3HPOBATH
OpOLEAYPHl BBIMOJHEHUS JKCIEPUMEHTANbHBIX 3aJlaHui  Ha OJK3aMEHE U
o0ecneunTh HAJCKHYIO OLIEHKY Pe3yJIbTaTOB Ha OCHOBAHUHU HKCIEPTHOM MPOBEPKH
oTBeTOB oOyuaromuxcsa. [Ipu 3ToM OcHOBaHMEM [JIsi BBIBOJIA O MPaBUILHOCTH
MPOBEICHUS] JAHHOTO OINBITa SIBIAIOTCS PE3yJIbTaThl, MOJYUYECHHbIC YYAIIUMUCS
MOCPEJICTBOM MPSIMBIX U3MEPEHUN 3aIaHHBIX (PU3NUECKUX BEJTUYMH.

HaGop g mnpoBeAaeHHS OCHOBHOTO TOCYIAapCTBEHHOI'O  3K3aMeHa
o0ecrieunBaeT  pa3pabOTKy  HECKOJbKMX  OJHOTHIHBIX  3aJaHUNl  IpH
UCIIOJIb30BaHUU OJMHAKOBOTO OOOPYAOBAaHUSA C Pa3HBIMU XapaKTEPUCTUKAMHU.
OTOT MOJIXOJ 1LEeIecO00pa3HO MCIONb30BaTh U MPU MPOBEACHUU (POHTAIBHBIX
OMBITOB M JabopaTtopHbix paboT. Hampumep, mpu TpoOBEICHUH HUCCIEIOBAHHUS
3aBHCHUMOCTH CHJIBI TOKa OT HAMpPSOKCHHs MOKHO BBIACIUTH B KJAcce TPYIIIH,
KOTOpble OyAyT NIpPOBOJAUTH JAHHOE HCCIEIOBAHUE, HUCIOJB3YySd PE3UCTOPHI C
pasHbIM CONPOTHBJICHHEM, W JaMrmouky. [lo pesympraraM MOXXHO CpPaBHHTH
MOJTy4YE€HHBIE 3aBUCUMOCTH, OOCYIWUTh TPAaHUIIBI BBIMOJIHEHUA 3aKkoHa Owma ams
y4dacTKa I€IH, ONPEACIIUTh CONPOTUBIIEHUS PE3ZUCTOPOB.

Cnenyer OTMETUTh, 4YTO MpPH NPOBEACHUM (PPOHTAIBHBIX ONBITOB U
7a00paTOpHBIX pabOT B OCHOBHOM IIKOJIE TPeOYyeTCs 3aluch PE3yJIbTaTOB BCEX
OpPSAMBIX HM3MEpPEHUH C ydeToM aOCONIOTHOM MOTPelIHOCTH. 311eCh TIpH
UCIOJIb30BaHUU  TPAIUIIMOHHOTO 00O0pyIOBaHUs (MEH3YpOK, JHHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB M BOJBTMETPOB aOCONIOTHYIO
NOTPENIHOCTh 11e1ecO00pa3HO CBS3BIBATH C ILEHOW JeneHus mnpubopa, a OpH
nepexoAe K LU(PPOBBIM HHCTpyMEHTaM (LU(POBbIE BEChl U JaTYUKHU) YUHUTh
paboTaTh € OMUCAaHUAMM 3THX MPUOOPOB, BBIAENAS JaHHbIE 00 aOCOMIOTHOM
NOTPENIHOCTH, OO0 Mpearatb 3Ha4€HHE MOTPEITHOCTH B TEKCTE 3aJaHUM.

[Ipy mnpoBeneHUM UCCIEAOBAHUSI 3aBUCUMOCTEM OJHOW (PU3HMUECKOU
BEJIMYMHBI OT JPYrod ydauiuecs JOJKHBI OCBOUTH IOCTPOCHHE T'papUKOB C
yKa3aHueM a0COJIIOTHBIX MOTPENIHOCTEH, a IpU MPOBEACHUU pabOT Ha MPOBEPKY
IPEINOIOKEHUH — yMeTh CpaBHHMBATh 3HAUEHUS JABYX MPSAMBIX H3MEPEHUU C
y4eToM aOCOJIFOTHOM TMOTrpenIHOCTH (HalpuMep, MyTeM CPaBHEHHUS WHTEPBAJOB
MOJYYEHHBIX 3HAY€HWW Ha 4ucioBod ocH). I[IpoBeneHune wu3MepeHUd U
uccienoBannii B kypce ¢us3uku 10-11 KIaccoB JOMOTHSIOTCS WCIIOIB30BAHUEM
OTHOCHUTENbHBIX TOTPEHIHOCTEH, ydaliuecs: TOJDKHBl HAYyYUThCS PACCUUTHIBATH
OTHOCHTEIbHBIC TOTPEITHOCTH B MPOCTEUIINX CIydasx MPsIMBIX U3MEPEHUN u
CpaBHHUBATh TOYHOCTH PA3JIMYHBIX U3MEPEHUI.

OOpairaeM BHUMaHWE, YTO OIICHMBAaHWE JIAOOPATOPHBIX pPabOT MOIKHO
0a3upoBaThCS, KaK U B KPUTEPHUSAX OLIEHUBAHUS SKCIIEPUMEHTAJIBHBIX 3aJaHUil
KVM OI'D, He Ha mpaBUIBLHOCTH O0(hOpMIICHHS OTYeTa 0 paboTe, a Ha



NPaBUIBHOCTH JIEUCTBUM MO COOpPY YCTAHOBKHM, MPOBEICHUIO OIBITOB, CHSTHUIO
MOKa3aHui mpuOOpoB.

OcHamienue st M3y4eHUs: OWOJOTHMU  TMPEJCTABICHO KOMILIEKTaMU
JIEMOHCTPALIMOHHBIX BIQXKHBIX IPENaparoB, repoapueB U KOJUIEKIMN MO pa3HbIM
TeMaM Kypca Ouoyioruu, a Takxke HudpoBoii naboparopueld A MPOBEACHUSA
npakTuyeckux padot. Kpome Toro, npu uzydeHur OMOJIOTMU MOKET UCIOIb30BATh
mudpoBas nadbopatopuss 1o Ouogoruu (Kak TOTOJHUTENBHBIA SJIEMEHT IS
yIIyOJIEHHOTO U3yUeHHUs Kypca).

B yuebHOM mporecce ywammecs JODKHBI TMOJIYYUTh BO3MOXHOCTH
YYBCTBEHHOT'O BOCHPHUSTHS U3y4aE€MbIX SBICHHA U 00BEKTOB. OHAKO H3ydyaeMble
SBJICHUSI U OOBEKTHI HE BCErJa MOTYT OBbITh HEMOCPEJICTBEHHO BOCIPOM3BEACHBI
WIM TOKa3aHbl B yueOHOM moMelleHud. B aToM ciydae yueOHoe oOopyaoBaHHe
AT BO3MOYKHOCTb HMX BOCIPOM3BECTH OIOCPEAOBAHO, 4Ye€pe3 KOJUIEKLHIO,
repOapHbIii JTUCT, MUKpOIIpEnapaT, MOJIeib, BUA€O(QparMeHT | T.I1.

Bnaxxupie mnpenapartbl MOpPECTaBISIOT COOOW HATypajbHbIE OOBEKTHI,
CMOHTHUPOBAaHHbIE HAa CTEKIISIHHOM IUJJACTUHKE W OIYLIEHHbIE B CTEKJISIHHBIN
HUIMHAP C KOHCEPBUPYIOIIEH KUAKOCTHIO, JTUOO MPECTaBICHHBIE B IUIACTHKE.
3nech mpeaiaraloTcsl TOTAJIbHBIE MPENapaThbl, MO3BOJIAIONIME H3yYaTh BHEIIHEE
CTpPOEHHE OpraHu3Ma WK ero dactu, (Hanpumep: «KopeHbp 6000BOro pacteHus c
KIyOeHbKaMm», «l ajtoKka»); aHaTOMUYECKUE Tpenaparsl, MpeIHa3HAYEHHbIE IS
U3Y4YEeHUS] BHYTPEHHETO CTPOEHUSI OpraHu3Ma WA €ro OpraHoB (Hampumep:
«BHyTpeHHee cTpoeHHE JISTylmIKn», «BHyTpeHHee CTpOEHUE  MTHUILIBIY);
OMOJIOTMYECKUE Tpenapatrhbl, AArOUIUMe MPEACTaBICHUE O CTagusiX pa3BUTHS
opranuzma (Hampumep: «Pa3Butue KOCTHCTOW pbIOBI», «Pa3BUTHE KypHIIBD?).
Braxxable mpenapaTbhl MCHOJIB3YIOTCS KaK pa3JaTOYHbI Marepuall B Mpolecce
JEMOHCTpAllUM MPU U3YYEHUU HOBOI'O MAaTepHalia WA B MPOLECCE BBIMNOJIHEHUS
MPaKTUYECKUX 3aJ]aHui, pa3pabOTaHHBIX HA UX OCHOBE.

['epbapun — coOpaHHe NTPECCOBAHHBIX, 3aCYIICHHBIX PACTCHHN WIM HX
JacTel MOMOraroT U3y4aTh pacTeHHE B KaOMHETE W y3HaBaTh €ro B MPUPOJE, a
repOapuzaiys — HanboJiee MpOCTo crocod COXpaHEHUsT PACTEHUN M UX YacTel B
TEUEHUE [JIMTENBHOIO BpeMeHU. B mepeuHe mnpemyiaraercs CUCTEMaTHYECKUI
repOapuil (Hampumep, «OCHOBHBIE TPYNIBI PACTeHHiI») U repOapuil mo oouiei
Ovonorun  (KOTOpbIA  MO3BOJIAET  MNPOWJUIIOCTPUPOBATH  HW3MEHUYHUBOCT,
UCKYCCTBEHHBIH OTOOp, CHCTEeMaTHYECKHME KaTeropud U BUA000pa3oBaHUE,
JMBEPTeHIIMS W KOHBEPIEHIMS, TOMOJIOTUYHBIE W AaHAJOTHYHBIE OpTraHbl,
pyIUMEHTapHbIE oOpraHbl, apomMopdo3, uauoanantauus Q(EHOTHN W TEeHOTHII,
MOJIUTUIONINSI, OTJAJCHHAs TUOpUIW3aIMs, B3aUMOJICUCTBHE PACTCHHM C
abnotnyeckumu (GakTopamMu Cpelibl, B3aUMOJICUCTBUE PACTCHUA C OMOTUYECKUM
daktopamu cpenn). ['epOapHbIii MaTepuan HCHOJB3YIOT Kak pa3gaTOYHBINA
MaTepuan JUIg  JIEMOHCTpAaIlMi HW3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUMN TPU 3aKPETUICHUN MaTepHuasia Wik JUArHOCTUKU YUCOHBIX
pE3yNbTATOB.

Takke mnpeAcTaBieHbl KOJUIEKIUMHM — HAOOpBI MPEAMETOB WM BEIIECTB,
NOJOOpaHHBIX M0 OMNpeAeNIeHHbIM npu3HakaMm. OO0beKTaMu HX MOTYT OBITh
pacrnpaBieHHbIE U 3aCyIIEHHbIE HACEKOMbIE, PAKOOOPa3HbIE, PAKOBUHBI



MOJUTIOCKOB, OTJEIbHBIE YACTH CKEJETOB >KMBOTHBIX. B KOJIEKIMSAX COYETaroT
HaTypajbHble OOBEKTHI C UX U300pAKEHHUEM B BUJIE PUCYHKOB WM MYJISDKEH —
umutauui. IlpemioxeHHpie B mnepedyHe MOPQOJOTUYECKHE KOJUICKIIMM JaroT
MPEACTABICHUE O BHEIIHEM CTPOEHHWU OPraHOB WJIM HX 4YacTed, MO3BOJISIOT
MPOBOJIUTH CPAaBHEHUS OOBEKTOB, BBISICHATH MX OOIME YEPThl U YEPTHl PAZITUUMS
(manpumep: «IIpeacTaBuTenu OTpsSIO0B HACEKOMBIX» H JIp.); OOIIEOMOIOTHYECKHUE
KOJUICKIIUM TIO3BOJISIIOT  BBUSICHSATH B3aUMOCBSI3M B OPTaHMYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, MPOCIEKHUBATH OOIEOMOTOTHYECKHE
3akoHOMepHOCTH (Hampumep: «llpuMepsl 3alIUTHBIX MPHUCIOCOOJICHUNA Y
HaceKkoMbIx»). Kommekuuu, xak u repOapuu, HCMIONB3YIOT KaK pa3gaTOYHbBIN
MaTepuana I JEMOHCTpAallMM H3y4aeMbIX OOBEKTOB, JJIs  BBIMIOJHEHUS
MPAKTUUECKUX 33JaHUN TPU 3aKPEIUICHUH MaTepuala Uil TUArHOCTHUKU Y4eOHBIX
pe3yJIbTaTOB.

O3HaKOMJICHHE YYaIIUXCSI C MHKPOCKOMUYECKUM CTPOCHHEM JKHUBBIX
OpPraHM3MOB — OJIHA W3 TJaBHEHIIMX 3a7a4 HayKd, MO3BOJISIOMIUX TIOJBECTH
IIKOJIFHUKOB K TMOHHUMAaHHWIO €IWHCTBA OpraHWYeckoro mupa. Jms mpoBenaeHwus
7a00paTOpHBIX pabOT B HU(GPOBYIO JIAOOPATOPUIO BKJIOUEH MHUKPOCKOI, a B
KOMIUIEKTE MOCYyIbl U 000pyA0BaHUs OOILEro Ha3HAUEHUS! UMEIOTCS HEOOX0IUMOe
OCHAIIIEHHE IS IPOBEJICHUS J1abOpaTOPHBIX padoT.

[uppoBass  nmaboparopust  BKIO4aeT  HAOOp Uil  WU3TOTOBJICHUS
MuKpornpenaparoB. CBexxue IMpenapaTbl H3rOTaBIMBAIOT Uil HEMEIJIECHHOIO
paccmotpenusi. K HUM OTHOCSTCS KUAKOCTHBIE (0OBEKTHI OOBIYHO MOMEUIAIOTCS B
BOJ1Y, a MIpenapaThl COXPaHIIOTCS B TEUEHNUE HECKOJIBKUX JHEH), cyxue (Hampumep,
YacTHIy MNTHUYBETO Tepa, TMPOCTO TMOJOXKHUTh Ha TMPEAMETHOE CTEKIO U
MUKPOCKOIIMPOBATh), )KUBBIC MpernapaThl (Ma3Kh — Kalllk >KUIKOCTH, HalpuMep
KPOBH) ¥ BHUTAJbHBIE TMpemapaThl (KOTOPBIE WCIONB3YIOTCS I HM3yYeHUs
MaJIOKJICTOYHBIX ~ OOBEKTOB  (MPOCTEMIIMX, KOJIOHMM  BOAOpOCHEH), s
HaOmoeHuss ABWkeHUs (Tydenbku, ameObl). [IpuroroBiaeHue Mukpomnpenapara
BbIpa0aThIBAET y yUAIIeTroCs] HAaBBIKM CaMOCTOSITEIbHON pabOThl, aKTUBU3UPYET UX
MO3HABATEJIbHYIO JESTEIbHOCTh U 3HAKOMHUT C TEXHUKOM M METOAMKOW HAay4yHOTO
ucciaenoBanus. B 1udpoByro mabopatopuio BKJIIOYEH Takxke U HaOboOp
MHUKpPOIIpENnapaToB, KOTOPBIA COAEPKUT MOCTOSIHHBIE Ipenaparbl, JOJT0e Bpems
COXPAaHSAIOIIMECS B IPUTOTHOM ISl MUKPOCKOITUPOBAHUS BUJIE.

CrnenyeT OTMETHTb, UTO HapSAY C MCIIOJIb30BAHUEM TIEPEUUCICHHOTO BBIIIE
y4eOHOro o0OOpy/IOBaHUS BaXHYK pOJb B M3YYCHUHU OHOJIOTHU UTPAIOT
IPUPOJIHbIE OOBEKTHI, TaK KAaK B OOJBIIMHCTBE CIIy4aeB TOJBKO OHH MOTYT
o0ecnieunTh HAuOOJBINYI0 KOHKPETHOCTh U TIONHOTY 3HAHUN ydYalluxcs,
MOMOTarOT (POPMHUPOBAHUIO Y HUX MPAaBHIBHBIX OHMOIOTHYECKUX 3HaHUU. K Takum
KHUBBIM OOBEKTaM OTHOCST pPAacTEHUs, >KMBOTHBIC >KMBOTO YroOJIKa, aKBapuyMma,
teppapuyma. IHPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaMU
SBIISIIOTCA HKCKYPCHM B OMOJIOTHYECKHE U KpaeBeAuecKHe My3eu, OOTaHUYECKHe
caibl, 300HapKH M OKPYXKAIOLIUE IIKOJIY €CTECTBEHHbIE M HCKYCCTBEHHBIC
MPUPOHBIE COOOIIECTRA.

TpaguoHHble OMOJIOTUYECKUE MYJSKM M MOJIENM B HACTOSILEE BpeMs
YCIICITHO 3aMEHSIOTCS IIU(PPOBBIMU 00pa30BaTEIbHBIMU PECYPCAMHUL:



BUJIeOparMeHTaMH, aHUMAallMEe, BUPTyalbHbIMU Jlaboparopusimu. Ludposbie
oOpa3oBaTelbHbIE PECYpChl HE MOTYT CTaTh MOJHOIICHHOW 3aMEHON peaslbHbIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHCS C 00Jiee MIUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MPEANOCBUIKM  JUIsl ~ WHTEHCU(UKAIUU
0o0pa30BaTeNbHOTO Ipollecca M 00ECHeUYMBAIOT HE3aMEUIMTENIbHYI0 OOpaTHYIO
CBSI3b,  KOMIIBIOTEPHYIO  BU3yanu3aluio  WHGOpMalMd,  aBTOMATHU3AILIMIO
yIpaBieHUs Y4eOHOH 1eATeIbHOCTHIO U KOHTPOJIIb €€ Pe3yIbTaToB.

OcHamenue  Juis  M3YYEeHHs]  XUMUU  TPEACTABICHO B BUJE
JEMOHCTPALIMOHHOTO 000OPY/JOBaHUs, KOMILJIEKTa XWMHUYECKHX PEaKTUBOB C
HEO0OXOAUMBIM O0OpPYAOBAHUEM U3 OOLIEr0 KOMIUIEKTa MOCYJbl U 000pYyI0BaHUS
JUTSl YYEHUYECKHUX ONBITOB U KOMILIEKTa Koyuiekiuil. Kpome Toro, npu m3ydeHuun
XUMHUHM HCHOJB3yeTcs 00Ias Juisi eCTEeCTBEHHOHAYYHOTo IHKiIa IudpoBas
nabopaTtopus, a Takke 1nudposas JadopaTopus M0 XUMHUH (KaK JOTMOJTHUTEIbHBIN
AJIEMEHT /ISl yIITyOJIEHHOTO U3yYEHUS] XUMUN ).

JIeMOHCTPALIMOHHBII 3KCIEPUMEHT SIBJISIETCA Ba)XHOW 4YacThlO 0O0y4YeHUs
XUMHH. 37€Ch BaXKHO MOMHHUTH, YTO TPU €T0 MPOBEACHUH 00S3aTEIBHO JOJKHBI
OBITH COOJIFOICHEI BCE HEOOXOAUMBIE DTAIIbI:

MOCTaBKa IIeTTN YKCIIEPUMEHTA,

onucaHne HeOOXOAMMOTO IS €r0 BBIMOIHEHHSI 000PYI0BAHUS U PEAKTHBOB,

IUTAaHWPOBAHUE MOPSAIKA IPOBECHUS,

OIHCaHUE UCXO/IHBIX BELIECTB,

IPOTHO3UPOBAHUE OXHUAAEMBIX B PEAKIMOHHOM CMECH W3MEHEHHH W
pe3yJIbTaTOB SKCIIEPUMEHTA,

OTHCaHne N3MEHEHUH, MPOU3OIIEANINX C BEIIECTBAMH,

(dbopMyTHUpOBKa BHIBOAOB U3 SKCIIEPUMEHTA,

CO3/IaHM€ pHUCYHKA OKCIIEPUMEHTAIbHOW YCTAaHOBKM H COCTaBIICHHUE
YPaBHEHUSI pEaKIUH.

B mpormecce mpoBeneHHs IEMOHCTpAIMid, yYalldecss OCBaWBaIOT JTallbl
MIPOBENICHUsI OIbITa, MOATOMY HambOoJjiee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCaHUE OMbITa YUYWUTEIEM, a MCIOJb30BaHHE H3BpUcTHUECcKO Oecenpl. [lpu
pealin3aly TaKoro CLEHapHs 1aXKe He OYEHb CIIOXKHBIN ONBIT 3aHUMAET JOBOJIBHO
MHOTO BPEMEHM, HO CJEeIOBaHHME €My T[O03BOJseT OOeCneYuTh MOHUMaHUE
OOy4arolMMHUCSl MPUEMOB HAyYHOTO IMO3HAHUS U MCIOJIb30BaHUE HUX YK€ B
CaMOCTOSITENIbHOM JESTEIbHOCTH B MPOILIECCE YUYEHWYECKOro sKkcrepumeHta. Ha
HAYaJbHOM JTame u3ydeHuss xumuu (B 8-9 Kjaccax) MMEHHO TaKOW IMOAXO.
MO3BOJIACT  JOCTUYh  MAaKCUMAIbHONW  I(PQPEKTUBHOCTH  OT  MPOBEICHUS
7a00paTOPHBIX M MPAKTHYECKHX padoT, a Takke cHOpMHUPOBATH y YyUaIIUXCS
OTBETCTBEHHOE OTHOIICHHE K SKCTIEPUMEHTY.

[Ipy olleHMBAaHMK YYEHUYECKUX MPAKTUYECKUX padoT 1esnecooOpa3Ho
YUUTHIBaTh MOIXOMABI, MCIONB3YIOIINE B dK3aMEHAIIMOHHBIX MaTepuaiax. Tak, B
HACTOsIIEEe BpeMsI npeiaraeTcs AKCIIEPUMEHTAIHHOE 3aJlaHue,
npeaycMaTpuBaloliee BHIOOP JBYX BEIHIECTB U3 MSATH MPEAJIOKEHHBIX H
IPOBEJCHUE C HUMHU PEAKIUN, OTPAXKAIOLIMX XUMUYECKHUE CBOMCTBA YKa3aHHOTO B
yCIIOBUM 3afaHus BemecTBa. OlleHUBaHUE UIET Ha OCHOBAaHUHM OTYETAa YUYEHHUKA O
pojieIaHHoM paboTe (YpaBHEHHsI pEaKIlfii, BBIBOIBI O HAOIIOICHHIX) U HA



OCHOBAaHUM NPSIMOro HAOMIOACHMS 3a JEHUCTBUSAMHU YYEHHKA IO IPOBEACHUIO
onbITOB. [Ipy 3TOM BBIIEIAIOTCS 3Tarbl 0TOOPA BELIECTB M CMELIMBAHUS BEILECTB
B COOTBETCTBUU C IyHKTaMHU MHCTPYKIUH K padoTe.

BaxHelMM HamnpaBJIEeHHEM KaK JEMOHCTPALlMOHHOTO, TaK U YYEHHYECKOTO
IKCIEPUMEHTA JOJDKHO CTaTh MCIHOJB30BaHUE HU(PPOBOM maboparopuu, KOTOpas
MO3BOJISIET OPraHU30BaTh XMMUYECKHHM 3KCHEPUMEHT Ha MPUHIUIUAIBHO HOBOM
YPOBHE, TIEPEUTH OT KAa4eCTBEHHOU OIEHKH HAOJI0JaeMbIX SBJICHHA K CUCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepuctuk. [lpu pabore ¢ marumkamu muQPpoOBOii
nJaboparopun o0ecreunBaeTCsi aBTOMAaTU3UPOBAHHBIN cO0p 1 00paboTKa JaHHBIX,
XOJ] IKCHEPUMEHTa MOXKET OTOOpa)KaThCs B BHJE TIPa(PUKOB WINM IOKa3aHUN
npuOOpPOB, a pPe3yNbTaThl SKCIIEPUMEHTOB MOTYT COXPAHATHCA JJIUTEIBHOE BpEMSI.
Haubonee akTyanpHbIM [JIi XUMHUHU SBISETCA MEPEXOA K KOJINYECTBEHHBIM
XapaKTepUCTUKaM, KOTOpPBIM  MOXKHO  IMPOWJUIIOCTPUPOBATH  CIEAYIOLIUMU
IPUMEPAMU: U3YUYECHHE CTPOEHUS IIIaMEHH, onpenenceHue pH B pasHbIX cpenax,
ONPENEIICHUE CKOPOCTH pEaKLHUH, H3y4YCHHE BIUSHUSA KOHICHTPAlUH W
TEMIIEpaTypbl HA CKOPOCTh PEAKIUY.

[upposas naboparopusi MO3BOJISIET PEATM30BATh MEXIIPEIMETHBIE CBSI3U C
JPYTUMU  TPEIMETaMH  €CTECTBEHHOHAYYHOIO  IIMKJA, IIOCKOJIBKY  JlaeT
BO3MOYKHOCTb  BBIMIOJIHATh HMHTETPUPOBAHHBIE Yy4YyE€OHBIE HCCIEAOBAaHUS IIO
€CTECTBEHHbIM HayKaM, NpPUMEHATh U OCBAaWBAaTh OJJIEMEHThl CTATUCTHUKU MU
MH(POPMAILIMOHHBIE TEXHOJIOTUH.



MPUMEPHBIN NEPEYEHb

Hpuaoxenue Ne 6

K MeTO)II/I‘leCKI/IM PECKOMECHIAUAM

OBOPYAOBAHUA, PACXOJHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U BOCIITMTAHMSA 1JI1 CO3JAHUSA U
OBECIEYEHUS ®YHKIIUOHUPOBAHUSA IEHTPOB OGPA3OBAHUSI ECTECTBEHHO-HAYYHOM U

TEXHOJIOTHYECKOM HATIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPTAHU3AIIHAAX,

PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJJAX

CTAHJAPTHBIA KOMILJIEKT

TABJIMLIA Nel

HaumenoBanue
000py10BaHust

KpaTKne NMPUMEPHBLIE TEXHUYECCKHE XaPAKTCPUCTUKH

KoauuecTBo equHum 1Ist
0011e00pa3oBaTEbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCST

MaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KosmmvecTBo equHUI 11K
0011e00pa3oBaTEebHbBIX
OpraHu3aNuii, ABJISIOIHXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

ECTeCTBeHHOHay‘lHaﬂ HalpaBJC€HHOCTD

1.

Oo0uree odopynoBanme (pusnka, XuMusi, 0MOJIOTUs1)

1.1.

[udposas
naboparopus

yueHunueckas (pusuka,
XUMHUS, OUOJIOTHS)

[{udpoBoii AATYMK TEKTPOIIPOBOAHOCTH

[Mudposoit natunk pH

[TndpoBoii JaTYMK MOJIOKEHHS

[MudpoBoit JaTUnK TeMIepaTypsl

[{udpoBoii JaTYMK aOCOTIOTHOTO JIaBICHUS

[Mudposoit ocuusuorpadguyecKkuil 1aTIuK

Becs1 anexktponnsie yueOHbIe 200 T

Muxkpockor: 1uppoBoi WK onTUuYecKui ¢ yBenuueHuem ot 80 X
Habop 1111 13roToBICHUS MUKPOIIPETIapaToB

Muxkponpenapatsl (Habop)

CoenuHUTENBHBIE IPOBO/IA, IPOTPaMMHOE 00ecTIeYeHrne, METOJUUYECKUE
YKa3aHHS

KOMIUIEKT COITyTCTBYIOLINX IEMEHTOB JIJISl OIBITOB [0 MEXAHUKE
KOMIUIEKT COIIYTCTBYIOIIMX JIEMEHTOB JUUIsl ONIBITOB 110 MOJIEKYJISIPHON

2 1IT.




HaumenoBanmue
00opynoBaHuA

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

dusuke

KOMIUIEKT  COIYTCTBYIOIIUX
AIIEKTPOAMHAMHUKE

KOMIUJICKT COIYTCTBYIOIIUX 3JICMCHTOB JJI OIIBITOB 110 OIITUKE

3JICMCHTOB JJIA OIIBITOB

1o

1.2.

Komrmiekt mocyasl u
000opyI0BaHUS VTS
YUEHHUUYECKUX  OIBITOB
(pusuka, XUMHUS,
OuoJIorHs).

[lITaTuB 1a00PaTOPHBI XUMUYECKUMA

Habop uvamex Iletpu

Habop uHCTpyMEHTOB MpenapoBaIbHBIX

JlokKa i1 C)KUraHus BEIIECTB

Crynka dapdopoBast ¢ IECTUKOM

Habop 6anok g xpaneHus TBepabIx peakTuBos (30 — 50 mu)
Hab6op ckissHOK ((py1akoHOB) JUIsl XpaHEHHUST PaCTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, I1X-16)

[Tpubop 11 nonydeHus ra3on

CnuproBka

I'oprouee 11 CIUPTOBOK

OunbsTpoBasibHast Oymara (50 miT.)

Konba konnueckas

[Tanouka crexkysiHHAA (C pe3MHOBBIM HAKOHEYHUKOM)
Yameuka Jj1s BBIIApUBaHUS (BbIIApUTEIbHAS YaIIeyKa)
Mepublii UIMHAP (TUIaCTUKOBBII)

Boponka creknsinHas (Manas)

Craxkan crexasaabii (100 mur)

["a3ooTBOTHAS TpyOKa

3 mIT.

2 IIT.

BUOJIOTI'Us

2.1.

Kommuekr
MpenapaToB
JEMOHCTPALIMOHHBII

BJIQXKHBIX

Ha3HAYCHHUE: JIEMOHCTPAIIMOHHOE,
MaTepHall KOHTeHHepa: MIacTUK,
TCPMETHYHASA KPBIIIKA: HATMIUC,
KpEIUICHHE DKCIIOHATA: HAINYHE,
KOHCEPBUPYIOIIEE BEIIECTBO: HATHMYUE,
HaKJIelKa C HAMMEHOBAHHEM: HaJIMUHE.

1 mrr.

1 mrr.




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

He MeHee 10 npenapaToB U3 MIPUBEJCHHOIO HUXKE CITUCKA!
Brnaxwnsrii npenapar "be33yoka"

Bnaxusiii npenapat "I"agroka”

Brnaxxnsriii npenapat "BHyTpeHHee cTpoeHe OpIOXOHOTOro MOJUTIOCKA"
Bnaxusiil npenapat "BHyTpeHHee cTpoeHue KpbIChl'”

Bnaxuslii npenapar "BHyTpeHHee cTpOeHuUE JIATYILKH

Bnaxusiil npenapat "BHyTpeHHee cTpoeHre NTUIbI"

Bnaxuslii npenapar "BHyTpeHHee cTpoeHue pbiob"”

Bnaxusiii npenapat "Kapacp"

Brnaxwnsrii npemnapar "Kopenb 6000BOro pacteHus ¢ Ki1yoeHbKaMu'"
Bnaxunsiii npenapat "Kpeperka"

Bnaxusiit npenapar "Hepenna"

Brnaxxusiit npenapat "Pa3BuTie KOCTHCTOM pbIObI"

Bnaxusiii npenapar "Pa3zButue Kypuis"

Brnaxusiit npenapat "Crudomenysa"”

Bnaxusiit npenapar "Tputon"

Brnaxxusiit npenapat "Uepenaxa 6onorHas"

Bnaxusiit npenapar "Yx"

Bnaxusiit npenapar "SAmepuna"

2.2.

Kommiekt repbapues
JEMOHCTPALIMOHHBII

Ha3naueHnue: 1eMOHCTpallMOHHOE,

OCHOBA JUTsI KPETUICHHS: TepOapHbIii JIUCT,

CIHCOK DKCIIOHATOB: HAJIMUUE

He MeHee § repOapueB U3 MPUBEACHHOTO HIDKE criicka: HazHaueHue:
JIeMOHCTPaIMOHHOE,

OCHOBA JUTsI KPETUICHHS: TepOapHBIii JIUCT,

CIHCOK AKCIIOHATOB: HAJIMUUE

He MeHee § repOapueB U3 MPUBEICHHOTO HIDKE CIHUCKA!
['epOapuii "JlepeBbst 1 KyCTapHUKH"

I'epGapwmit "{ukopactymiue pacteHus"

["'epOapuii "KopmoBsie pactenus"

1 mrr.

1 mrr.




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

I'ep6apwuii "KynbTypHble pacTeHus"

I'epbapuii "JlekapcTBeHHbIE pacTEeHUS"
I'epGapwuii "MenoHocHbIe pacTeHUS"

['ep6apuit "Mopdonorus pactermii”

['ep6apuii "OcHOBHBIE TPYMIIBI pacTeHUI"
['epbapuii "Pactutenbuble cooOuiecTa"
['ep6apuii "CenbCKOX035IIICTBEHHBIE paCTeHHS"
['epGapuii "SAnoButsie pacteHus"

['epGapwuii kK Kypcy OCHOB 10 00111Ie# OnoIOTUN

2.3.

KomrmekT  kosutekimi
J€EMOHCTPALIMOHHBIN
(Mo  pa3HBIM  TeMaM
Kypca OMOJIOTHH )

HazHaueHnue: 1eMOHCTpaLMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HAaIU4ue,

HaKJICHKU C HAUMEHOBAaHUEM: HAJIMYHE

He MeHee 10 KoJUIeKIuid U3 MPUBEJICHHOTO HIKE CITHUCKA!
Komnekuus ""onioceMeHHbIE pacTeHUS"
Komneknus "O6urtaTenu Mopckoro aHa'
Komnekuus "llaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTpsioB
HACEKOMBIX: He MeHee 4

Konnexuus "IIpuMeps! 3aUTHBIX MPUCTIOCOOIEHUI Y HACEKOMBIX"
Komnekuust  "IlpucnocoOuTenbHble  M3MEHEHHsS B KOHEYHOCTSX
HaCEeKOMBIX "

Konnekuus "Pa3BuTre HaCEKOMBIX ¢ HEMOJIHBIM IIPEBpalicHUEM "
Komneknns "Pa3BuTre HaCEKOMBIX € ITOJIHBIM ITpEBpaIicHUEM "
Komnexnug "Pa3surne nmeHus"”

Kosnexnus "Pa3surue 6adouku”

Konnekuus "PakoBUHBI MOJUTFOCKOB"

Komnexnus "CemeiictBa 6a60uek”

Komneknus "CemeiicTBa )xyKkoB"

Komnexnus "Cemena u mioasr"

Konnexuus "®opma coxpaHHOCTH UCKONAEMbIX PACTEHUH U )KMBOTHBIX"

HACEeKOMBIX"  KOJHMYECTBO

1 mT.

1 .




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

Habop naneonronorunueckux Haxonok "lIporcxoxaeHue yenopeka”
KOJIMUECTBO MOieNieil: He MeHee 14

XUMUA

3.1.

JeMoHCTpalmoHHoe
o0opynoBaHue

CocTtaB KOMILIEKTa:

Cronuk nogpeMubii HasHauenue: cOopka yueOHBIX yCTaHOBOK,
pasmep crosiemHuLbl: He MeHee 200%200 MM,
TUTaBHBINA MTOJTBEM C TIOMOIIBIO BUHTA: HAJTMYNE
[taTtus JIEMOHCTPAIIOHHBIHA XUMHYECKUMN:
JeMOHCTpanus MpruOOPOB U YCTAHOBOK,

0T0pa, CTEP>KHU, JIAMKU, My(ThI, KOJIbIA: HAIUYUE,
BO3MOXXHOCTH 3aKPEIUICHHUS 3JIEMEHTOB Ha Pa3IMYHON BBICOTE: HAIMYHE
Amnmapar i [pOBENEHUsT XUMHYECKHX peakuuid: Hasnauenwue:
JIEMOHCTpAIHS XUMUYECKUX PEaKIuii,

HOTJIOTUTEINb APOB U I'a30B: HAJIMYHE,

MaTepuai KoJObl: CTEKIIO

HaGop amns anexTponu3a 1eMoHCTpalmoHHblii: HazHauenue: niydenue
3aKOHOB JIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPA,

€MKOCTh: HaJIM4ue,

AIIEKTPOBI: HATTMUNE
Kommnexkt  MepHbIX  KOJO
JIEMOHCTPAIIMOHHBIE OTIBITHI,
00beM k0110: oT 100 M go 2000 mut,

KOJIMYECTBO KOJIO: He MeHee 10 miT.,

MaTepHal Kojo: CTeKJIO

Ha6op ¢nakonos (250 — 300 mi1 A1t XpaHEHHUsS! paCTBOPOB PEAKTUBOB).
Ha3nauenue: xpaHeHne pacTBOPOB PEaKTHBOB,

KoJu4ecTBO (piiakoHOB: He MeHee 10 miT.,

MaTepHai (JIakOHOB: CTEKIIO

npoOKa: HaIM4Ine
[Tpubop st

Hasnauenwue:

Majaoro oOBema: Haznauenue:

OINBITOB MO XHMHUHU C OJJIICKTPUYCCKHMM  TOKOM

1 mrr.




KonmyecTBo eqmHAL 115
0011e00pa3oBaTEeNbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePUCTHKH Opranusauuii, ne OpraHM3anui, ABJISIOIHNXCS
o0opynoBaHust SIBJISIIOILMXCS
MAJIOKOMILTEKTHBIMH, /1. MAaJIOKOMILVICKTHBIMHU, €/]1.
H3M. H3M.
(;1abopaTopHBIii)
[Tpubop 11 MILTIOCTPALMK 3aKOHA COXPAHEHUS MAaCChl BEILIECTB: COCY
JlangonpTa: HanM4ue,
npoOKa: HaIM4ue,
TUI IPHOOpA: TEMOHCTPAIIIOHHBIN
HenutenbHast BopoHka: Ha3zHaueHue: pazeneHue IByX KUAKOCTEH 1o
IUIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
YcTaHOBKa /1715 IEPETOHKH BellecTB: Ha3HaueHune: JeMOHCTpanus
OYHUCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOVIILHUK /ISl OXJIQXKICHHS, AJUTOHXK, IIPOoOKa: HAIN4ue,
JUIMHA YCTaHOBKU: HE MeHee 550 mm
[TpuGop 1 moTydeHns Ta30B: Ha3HAUYEHUE: MTOTyUYSeHHE Ta30B B MAJIBIX
KOJINYECTBAX,
COCTaB KOMIUIEKTA: HE MEHee 6 MPeIMETOB
bans komOuHMpoBaHHas nabopatopHas: bansa BonsHas: HamMuue,
KOJIbIIa CMEHHBIE C OTBEPCTHSAMH PAa3HOTO THAMETpa: HAINIHe,
IUIUTKA JICKTPUYECKas: HAInYne
®dapdoposas crynka ¢ nectukom: Haznauenue: 11t pa3mMenbUeHHS
KPYIHBIX (ppakiuii BeecTB U MPUTrOTOBJIECHUS MTOPOIIKOBBIX cMecei
KommiexT repmomerpos (0 — 100 C; 0 — 360 C)
CocTtaB KOMILIEKTA!
Habop «Kucnotei» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «I'mapokcuap» (ruapokcupa — Oapusi, THUIPOKCHA  Kajwd,
KoMIuiekT xivmdeckux | TFAPOKCHI KalTbIHs, THAPOKCHL HaTpHS)
3.2. Habop «Oxcuapl MeTamioBy (aTIOMUHHS OKCHJL, Oapust OKCHJI, JKelle3a 1 . 1 mr.

pEaKTHUBOB

(IIT) oxcwa, kanpmus okcua, Maraus okcua, meau (11) okcua, nuaKa
OKCH/T)

Habop «lllenounsle U mea04yHO3eMeNbHbIE METAIbI (JIMTUH, HATPHIA,
KaJIbITAN )




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

Habop «MeTamibn» (aTFOMUHHM, )KEIe30, MarHUM, ME/Tb, ITMHK, OJIOBO)
Hab6op «lllenounblie U 11eI0YHO3EMENbHBIE METAILIIBD (JIMTUM, HATPUH,
KaJTbITHIA )

HabGop «Orneonacusie BemectBa» (cepa, docdop (KpacHbIi), OKCHI
hocdopa(V))

Habop «["anmorensi» (1o, 6pom)

HaGop «l anorenuap» (aIrOMHHHS XJIOPUJI, aMMOHHS XJIOpHU, Oapus
xaopun, xeneza (III) xmopun, xanus Homun, Kausi XJIOPHI, KaJIbIUS
XJIOpUA, JIUTUS XJopujJ, MarHus xjopun, meau (II) xmopupn, HaTpus
Opomu, HaTpUst GTOPUI, HATPUS XIOPH, IUHKA XIIOPH)

Ha6op "Cynbdatel, cynbdunel, cynburbl" (amroMuHus cyibdar,
ammonust cyibdat, xeneza (II) cympdun, xenesa (1) cymbdar, 7-mu
BOJIHBIN, Kanus cyibdar, kodansta (II) cynbdar, Mmaraus cynsdar, meau
(II)) cynedar 6e3Boanbii, menu (II) cynbdar 5-Tu BOAHBIN, HATpHS
cynbpun, HaTpus CyibpUT, HATpUs Cynb(ar, HaTpUs TUApocyiIbdar,
HUKEJS Cynbdar

HaGop "KapOonatel" (amMmmoHUs kapOoHat, kanust kapOonart, meau (II)
KapOOHAT OCHOBHOM, HAaTpuUsl KapOOHAT, HaTpUsI TUAPOKapOOHAT)

HaGop "®ocdatsl. Cunukatel" (Kaiaus MOHOTUApoopTodochaT, HaTpUs
CHJIMKAT 9-TH BOJHBIN, HaTpus opTodocdar Tpex3aMelleHHbIH, HaTpus
muruapodocdar)

Ha6op "Amnerarsl. Pomanunpl. CoenvHenust xene3a" (Kaimus arerar,
kaimust geppo(Il) rexcannanua, kamust geppo (III) rekcarmonuny, xamus
pOJlaHU, HATpUs alleTaT, CBUHLIA alleTar)

Ha6op "Coeaunenus mapranna" (kaiaus nepmanranat, mapranmna (IV)
okcun, mapranna (II) cynedat, maprania XJIo0pum)

Habop "Coenunenus xpoma" (aMMOHHUS AMXpOMAT, Kajaus AUXpOMAT,
kanus xpomart, xpoma (I1I) xnopun 6-Tu BoaHBII)

HaGop "Hutparel" (amioMMHHS HHUTpaT, aMMOHHMS HUTpaT, Kalus
HUTpAT, KanbIus HUTpat, Meau (I1) auTpar, Hatpust HUTpaT, cepedpa




KonmyecTBo eqmHAL 115
0011e00pa3oBaTEeNbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

HaunmeHnoBanue OpraHu3auuii, He .
Ne Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePUCTHKH OpraHM3anui, ABJISIOIHNXCS
o0opynoBaHust SIBJISIIOILMXCS
MAaJIOKOMILVICKTHBIMHU, €/]1.
MAaJIOKOMIIVICKTHBIMHU, €/]1.
H3M.
HU3M.
HUTpAT)
HaGop  "Wumukatopel"  (TakMOHWJ,  METWJIOBBIA  OpaHKEBBIMH,
dbenondranenn)
Habop "Kucnopozaconep:kamiue opraHuueckue BeriecTBa" (aleroH,
DIALNEPUH,  JUITWIOBBIA  3Qup, COUPT  H-OYTWIOBBIH,  CIHPT
W30aMWJIOBBIM, CHOUPT U300YTHIIOBBIM, CHOUPT JTHIOBBIA, (EeHOI,
(dopMauH, STUIECHIJIUKOJb, YKCYCHO-3TUJIOBBIN 3Up)
Habop "VYraeBomopoasl"  (06eH3uH, TekcaH, HepTb, TOIYoOI,
[IUKJIOTECKaH)
Ha6op "Kucnotsl opranuyeckue" (KMCIOTa aMUHOYKCYCHasl, KHCIIOTa
OeH30ifHasg, KuCIOTa MacisHas, KHCIOTa MypaBbUHas, KHUCIIOTa
OJICMHOBAsI, KUCJIOTa MaJIbMUTUHOBAs, KHCIOTAa CTEAPUHOBAas, KHCIOTa
YKCYCHasl, KUCJIOTa I1aBeJieBas)
HaGop "YrneBoabl. AMUHBI" (aHWJIMH, AQHWIMH CEpHOKHCIBIA , [I-
[II0K03a, METUJIAMUH TUAPOXJIOPU] , caxaposa)
HazHaueHue: 1eMOHCTpallnOHHOE,
BU/J] YIIAaKOBKH: KOpOOKa,
ONMCAHUE: HAIMUNE
CocraB KOMILIEKTA:
Komnexnus "Bomgokaa"
Konnekuus "KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepadoTku”
. | Komneknusg "Metanibl ¥ criiaBbl"
KoMmmiekT  Komiekuui " "
3.3. Konnekuust "Munepains! 1 ropusie nopoast” (49 BugoB) I . 1 mr.

n3 CIIMCKa

Komnexuus "Munepanbhble ynoOpenus"
Konnexkuus "HedTh 1 poayKThl ee nepepaboTku”
Konnekuus "Ilnactmaccsr”

Komneknusa "Tonauso"

Konnexkuus "UYyryHn u crans"

Komnexnnsa "Kayayk"

Komnexnus "lkana tBepaoct”




KonmyecTBo eqmHAL 115
0011e00pa3oBaTEeNbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePUCTHKH Opranusauuii, ne OpraHM3anui, ABJISIOIHNXCS
o0opynoBaHust ABJIAIOIHAXCH
MAJIOKOMILTEKTHBIMH, /1. MAaJIOKOMILVICKTHBIMHU, €/]1.
H3M. H3M.

HaGopsl nnst monaenupoBaHUsi CTPOEHUS OPraHUYECKUX BEIIECTB
(yueHuueckue) He MeHee 4 IIT.

4. | PU3UKA
CocraB KOMILUIEKTA:!
[IIratus JEMOHCTPALIMOHHBIN: Ha3nauenue: [IPOBEICHUE
JIEMOHCTPALIMOHHBIX OMNBITOB, OCHOBAHME, CTEP)KEHb, JIANKH, KOJIbLA,
My(TbI: HAIUYUE
CTONUK NOIBbEMHBII:
Tum cTonuka: yaeOHbII/ 1ab0paTOpHBIH,
010pa, CTEP’KEHb BUHTOBOW, BUHT PEryJIMPOBOYHBIN: HAIMYUE,
GyHKIMS TOTbEMA U OIMYCKAHUS CTOJIMKA: HAIMYNE
M cToYHMK TOCTOSIHHOTO M IEPEMEHHOI0 HanpskeHus: Haznauenue: s
MUTAHUS PEryJUPYyEeMbIM TEPEMEHHBIM U  TOCTOSIHHBIM  TOKOM
ANEKTPUUECKUX CXEM,
vacrtota, I '11: 50,

Ob6opynoBanue Ui | moTpebisiemast MOIITHOCTh, BA: 10
4.1. | neMOHCTpaIMOHHBIX ManomeTp JKHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnwe: s 1 mT. 1 .
OTMBITOB u3MmepeHus namieHuss 10 300 MM BOASHOTO CTONOA BBINIE M HUXKE

aTMoc(epHOro J1aBJICHHUS,

crexsisinHas U-o0pa3Has TpyOka Ha Mo/IcTaBKe: HaJIMuue

KamepToHn Ha pe3oHaHCHOM simuke: Ha3zHadenue: 1 JeMOHCTpaluu
3BYKOBBIX KOJIeOaHUI 1 BOJIH,

JIBa KaMepTOHA Ha PE30OHUPYIOMIMX SIIUKaAX: HaJU4ue,

PE3NHOBBIN MOJIOTOYEK: HATUUUE

Hacoc BakyymHbIil ¢ anekTponpuBogoMm: Hasznauenuwe: co3nanue
pa3psHKEHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OIIBITHI: KUTICHUE ) XUAKOCTU ITPH IMMOHWKCHHOM JAaBJICHUH, BHCIIHEC U
BHYTPEHHEE JIaBJICHUE U JP.

Tapenka BakyymHas: HazHaueHue: JeMOHCTpanys ONBITOB B 3aMKHYTOM
00BeMe ¢ pa3pesKeHHBIM BO3IYXOM,




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI W3 TOJICTOTO CTEKJIa, pPEe3HMHOBas
MPOKJIAKA, STIEKTPHUSCKUN 3BOHOK: HATMIUE

Benepko Apxumena: HazHaueHue: neMoHCTpanus ACHCTBUS JKUIAKOCTH
Ha TIOTPY’KCHHOE B HEE TEJIO M M3MEPECHHUE BEIMYMHBI BBHITAIKHBAIOIICH
CUUIBI,

BEJICPKO, TENO IWIMHIPHYECKONH (POPMBI, TPYKUHHBIA JTUHAMOMETD:
HaIU4Yue

OramBo BO3AyIIHOE: Ha3HaveHWe: JEMOHCTpAIUs BOCIIAMCHCHHS
roproyeil cMecu pu ee OBICTPOM CXKaTHUH,

TOJICTOCTCHHBIM IWIMHIpP, TOPIICHh HAa METALIMYCCKOM INTOKE C
PYKOATKOM, MOJCTaBKa AJIs IWIMHPA: HAJTHUKe

[Tpubop I AEMOHCTpallMK JaBJICHUS B JKUIKOCTH: Ha3HadeHwme:
JEMOHCTpAIHs U3MEHEHHUSI TAaBJICHHsI C TIIyOUHOMN MOTPYKEeHUs,

JMATYUK JABJICHUS, KPOHINTEHH JUIsI KPEIUICHWS Ha CTEHKE COCy/a:
HAIU4Yue

[Tpubop nnst nemoHcTparuu arMocepHoro aaBieHus (MaraeOyprckue
nonymapusi): Ha3HadeHwe: JeMOHCTpanus CHIIBI — aTMochepHOro
JTABJICHUS,

JIBA Pa3beMHBIX METAITUYECKHUX MONYIIAPHSI C TPOYHBIMU PYUKAMH U
XOpOIIo MPUILTH(OBAHHBIMU KPasiMU, HUIIIIETh C KPAHOM: HAJTUIHE,
CO3/1aBaeMOe BHYTPH IIaPOB BaKyyMMETPUUYECKOE JIaBIICHUE: HE MEHEee
0,05 MIl1a,

MaKCHMaJbHOE pa3pbiBaroliee ycuine: He MeHee 90 H

HaGop Ttenm paBHOro o6Owema: HasHauenwe: s ompeneneHus |
CpPaBHEHHSI TEIUIOEMKOCTH W IUIOTHOCTH  PA3MYHBIX  TBEPHABIX
MaTepHaJoB,

MWIMH]IPBI U3 PA3IMYHBIX MaTepUAIIOB: HE MEHee 3 IIT.,

KPIOYKH JUTS TTOIBEITUBAHUS IIWIHH/IPOB: HATHYNE

HaGop Ten paBHOW wMaccel: HasHaueHue: [ ompeneneHus U
CPaBHEHMIO INIOTHOCTH PA3IMYHBIX MAaTEPHUAJIOB,




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

HWIMHJPBI U3 PA3IMYHBIX MaTepUaOB: HE MeHee 3 MIT.,

KPIOYKH JJIs MOABEIINBAHUS LIWJIMHPOB: HAIMYUE

Cocynsl coobmaromuecs: HasnaueHue: aeMoHCTpanusi OJMHAKOBOTO
YPOBHSI OJHOPOJHOM >KHUIKOCTH B COOOMIAIOIIUXCS MEXAY COo00i
cocyaax pasHoi (hopmsl,

coO00ILaroIIMecs CTEKJIIHHbIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IT.,
MOJICTAaBKA: HaJIN4ne

TpyOxa HptoTona: HazHauenue: neMoHcTpaius 0O JHOBPEMEHHOCTU
NaJeHUs Pa3INYHbIX TENl B Pa3pe:KEHHOM BO3JIyXe,

GYHKIUS TOJKIIOUYECHUS K BAKYYMHOMY HAacOCY: HAJIMYHUE,

JuHa TpyOku: He menee 80 cm.,

PE3UHOBBIC MPOOKHU, HUMTIENb: HATHMYKE,

KOJIMYECTBO TeJ B TPyOKe: HEe MeHee 3 IIT.

[Tap ITackans: HaznaueHue: 1eMOHCTpaluUs Mepenadyd NpOU3BOJIUMOrO
Ha JKUJKOCTb JIaBJICHUSI B 3aMKHYTOM COCYJ€, JEMOHCTpALMs MOAbeMa
YKUJIKOCTH IO/ IEHCTBUEM aTMOC(EPHOTO JaBICHUS,

METATMYECKUI IWIMHAP C OMpaBaMH, MOPILIEHb CO IITOKOM, MOJIBIHA
METaJUTMYECKHUH II1ap ¢ OTBEPCTUSIMU: HAJTUIHE,

JUITMHA IIWIMH]IpA: HEe MeHee 22 cM,

JUaMeTp I11apa: He MeHee 8 cM

[Tap ¢ xonbom: HazHaueHue: 1eMOHCTpALMs pacIUPEHUs] TBEPIAOTO
TeJa TIPU HarpeBaHUH,

MITaTUB, METAITTNYECKOE KOJIBIIO C MY(DTOM, IIap C MEeMOYKOi: HaTn4ue,
JUIMHA IIen0YKH: He MeHee 80 MM,

JMaMeTp I11apa: He MeHee 25 MM

[umueapsl CBUHIOBBIE CO cTpyroM: Ha3Hadenue: aeMOHCTpanus
B3aMMHOT'O TIPUTSDKEHUST MEXKTy aTOMaMH TBEPABIX Te,

KOJIMYECTBO OJMHAKOBBIX IIFJIMHIPOB: HE MEHEe 2 IIT.,

MaTepuai HUIUHAPOB: CTallb U CBUHEII,

KPIOYKH JJIs TIO/IBEITUBAHUS: HATTHYHE,




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

CTpYT, HaNpaBJIsAIOIIas TpyOKa: HAIN4Ke

[Tpubop Jlenna: Hasnauenuwe: JuIsI HCCIEIOBaHUSA 3aBHCHMOCTH
HAIpaBJICHUS MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHMs
MarHMTHOI'O IIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJIMYECTBO aJJIOMUHUEBBIX KOJIEL: HE MEHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI: HAJTMYHE

Maruur IyrooOpa3HblIii JE€MOHCTPALIMOHHBIN: Haznauenue:
JIEMOHCTpALMs CBOMCTB IOCTOSIHHBIX MarHuTOB,

TUI MarHUTa: HAMAarHWYEeHHBIH OPYyCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MEeHee 2,

0003HauEHKE MOJOCOB MarHuTa: HalIUu4yKe

MarnuT MOJOCOBOM  JeMOHCTpallMOHHBIM  (mapa): Hasnauenwme:
JEMOHCTpPALMSI CBOMCTB IIOCTOSIHHBIX MArHUTOB,

TUIl MarHWTa: HaMarHWYeHHbIH OPYCOK MPSIMOJIMHEHHON (HOpPMBI,
KOJINYECTBO LIBETOB MarHuTa: He MeHee 2,

0003Ha4YeHHE MOJIFOCOB MAarHUTA: HAJTMUKE

Crpenku MarHuTHele Ha 1rTatuBax: HasHaueHue: JeMOHCTpaunus
B3aMMOJICHCTBUSL  IOJIFOCOB MAarHUTOB, OpHUEHTAllMM MarHuTa B
MarHMTHOM IIOJIE,

HaMarHW4YeHHasl CTpeJiKa: HaJu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIN4ne

Habop nemoHcTpanmonHslil "IJnekTpocTaTika" (3J1€KTpOCKOnsI (2 1mT.),
cydataH (2 mIT.), MajJoyka CTEKJISHHAs, Majoyka >00HUTOBAsS, IITATHUBHI
u3oaupyromue (2 1miT.)

MamHa ~ 37eKTpogopHas WM BBICOKOBOJBTHBI  HCTOYHHK:
Haznauenue: A MOMy4eHHsS] DIEKTPUYECKOIO 3apsiia BBICOKOTO
NOTEHLIMANA U MOJIy4YEHUsI HCKPOBOT'O pa3psa,

JUCKHU Ha CTOMKAaX: HAJIUUHE,




KonmyecTBo eqmHAL 115
0011e00pa3oBaTEeNbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePUCTHKH Opranusauuii, ne OpraHM3anui, ABJISIOIHNXCS
o0opynoBaHust SIBJISIIOILMXCS
MAJIOKOMILTEKTHBIMH, /1. MAaJIOKOMILVICKTHBIMHU, €/]1.
H3M. H3M.

KOJIMYECTBO JICHIeHCKUX OaHOK: HE MeHee 2,
[I0JICTAaBKA: HAJIM4YNE
Kommnext npoBonos: yinna: He menee 500 mm - 4 it , 250 MM - 4 .,
100 MM - 8 wT., HA3HAYEHHE: JUISI MMOAKIIOUEHHUS JAEMOHCTPALMOHHBIX
npubopoB U O0OpyIOBaHUS K UCTOYHUKY TOKa, JAns COOpKH
AIIEKTPUUYECKUX IIeTIeH, BKIIIOUYast 3JIeMEHTHI U3 pa0boThl "[locTosTHHBIIHM
ANEKTPUUYECKUN TOK"
[ItaTuB 1a00OpaTOPHBIIA C AepKATETIIMU
BECHI AJIEKTPOHHbBIE
MEH3YpKa, rpeaen usmeperus 250 mi
nuHamometp 1H
nuHamometp SH
HUAJTUHAP CTATbHOM, 25 cM3
UUJIUHAP aTIOMUHUEBBIN 25 cm3
HUAJTUHAP aTIOMUHUEBBIN 34 cm3
WIMH]IP MJIACTUKOBBINA 56 cM3 (7151 M3MEpeHust CUiIbl ApXumMena)

Ob6opynoBaHue i | npyxxuHa 40 H/m

1a00paTOpHBIX paboT u | npyxuHa 10 H/m

4.2. | ydeHU4eCKuX OmBITOB | rpy3sl o 100 r (6 mT.) 8 . 4 mr.

(Ha 0a3e KOMIUIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAEeT Maccy ¢ marom 10 r

MepHas JICHTa, JIMHEeWKa, TPAHCIIOPTHP

OpYCOK C KPIOYKOM M HUTHIO

HarpasJysitomas 1iuHo He MeHee S00 M. JlomkHBI OBITH 0OecTIeueHbI
pa3Hbie K03 (OUIIMEHTHI TPeHUS OpyCcKa MO HAIPABIISIONIEH
CEKYHJIOMED ANEKTPOHHBIN C TaTINKOM

HaIIpaBJIAONIAs CO MIKAION

OpyCOK JIepeBSIHHBIN C MyCKOBBIM MarHUTOM

HUTSHOW MasTHUK C TPY30M C ITyCKOBBIM MarHUTOM U C BO3MOKHOCTBIO
U3MEHEHUS JUIMHBI HUTU

pbIyar




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

0JIOK MOJIBUXKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMET]

HMCTOYHHK TUTAHUS TOCTOSIHHOTO TOKa (BBINPSAMUTENIb C BBIXOJHBIM
HampspbkeHueM 36-42 B wiam OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEeryJIUPOBKHU BBIXOIHOTO HAIIPSIKEHUS

BOJILTMETP JBYXIIpenesbHblii (3 B, 6B)

amnepMetp aByxmnpeaenbHeiil (0,6A, 3A)

pesucrtop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIN pe3uctop (peoctat) 10 10 Om
COEIMHUTEINbHBIE TPOBOJA, 20 mIT.

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparomas n1uH3a, pokycHoe paccrosaue 100 Mmm
cobuparonias JMH3a, GoKycHoe paccTosiHre SOMM
pacceuBaroiast 1MH3a, GOKYCHOE pacCTOSHUE -75MM
SKpaH

ONTHUYECKAasl CKaMbsI

cnang «Mognenb npeaMeray

OCBETHUTETh

MOJYLUMUIUHAP € MJIAHIIETOM C KPYTOBBIM TPAHCTIOPTUPOM
[TpuGop 11 n3ydeHus ra30BbIX 3aKOHOB

Kanwmsiper

Judpakuuonnas pemerka 600 mTpuxos/Mm
Hudpaxuonnas pemerka 300 mTpruxos/Mm

3epkano

JlazepHas yka3ka




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.

H3M. H3M.
[Tonsiponn B pamke
Ilenu FOura
Karymika MoTok
biok nuonos
bnok xonneHcatopon
Kommac
Maruut
DNIeKTPOMAarHuT
Onunku >xene3Hble B 0aHKe
TexHosornyeckasi HAMPaBJIEHHOCTh

PoGororexnuueckuii HaOOp mpeqHa3HAYeH MJIsi M3YyYEHUS OCHOB
POOOTOTEXHHKH, NETallei, Y3710B M MEXaHW3MOB, HEOOXOIUMBIX IS
CO3/1aHUs pOOOTOTEXHUYECKUX YCTPOUCTB.
Habop mnpexncraBnser coOOM KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEMHUTENIbHBIX 3JIEMEHTOB U DJIEKTPOTEXHUUYECKIX KOMIIOHEHTOB.
HaGop mno3Bosser cobupath (M NIporpaMMUpOBaTh coOHMpaemble
MOJIEIIN), U3 FJIIEMEHTOB, BXOAAIINX B €r0 COCTAB, MOJIENTH MEXaTPOHHBIX

06 . U poOOTOTEXHHMYECKMX  YCTPOHCTB C  aBTOMATHU3UPOBAHHBIM

pa30BaTEIbHBIN 9

yIpaBJIEHUEM, B TOM UYHUCIIE Ha KOJIECHOM XONY, a TaKKe KOHCTPYKIIMH,

KOHCTPYKTOP TSt

1 | mpaxtukn  Grodnoro | CCHOBAHHBIX HA HCIONL30BAHMHU MEpeiad (B TOM 4YHCIEe YEpBSIYHBIX U | wr. 1 wr.
pa

IpOrpaMMUPOBAHUS ¢
KOMIUIEKTOM JaTYNKOB

3y04aThIX), a TAKXKE PbIUaroB.
CBETOJIMOJIHBIA MATPUYHBIA JUCIJIEH C
KOHTPOJIJIEPE

KonudecTBo mOpTOB BBOA/BBIBOIA HA KOHTPOJUIEPE HE MeHee 6
KonnuectBo kHOIIOK HE MeHee 4

OO011ee KOJIMYECTBO JIEMEHTOB: He MeHe 520 1T, B TOM YHCIIE:

1) mporpamMmupyeMblii OJIOK YIpaBJICHHUS, KOTOPBIH MOXKET paboTaTh
ABTOHOMHO M B TIOTOKOBOM PEKHME;

2) CepBOMOTOPEI

3) JaTYUK CHJIBI

Oeyloif  IIOACBETKOM Ha




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

4) naTYMK PaCCTOSHHS

5) maTumk 1BeTa

6) akkymyssTopHas Oarapest

7) IlnacTUKOBBIC CTPYKTYPHBIEC 3JIEMEHTBI, BKIIIOUasi nepHOoprUpOBaHHbBIC
SIIEMEHTHI: OAJIKK, KyOMKH, OCH M BaJbl, COEJNHUTEIbHBIE 3JIEMEHTHI K
OCsIM, IINECTEPHHU, NpEJAHA3HAYCHHBIC [UIA CO3/MAHHS YEPBAYHBIX U
3y0YaThIX Mepeiad, COCIUHUTEbHBIE H KPEIEKHBIE JIEMEHTHI;

7) [TporpammHuOe obecrieueHue, UCIIOJIb3yeMOe TSI
[IPOrPaMMHPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX MOJEIEH |
YCTPOMCTB, JOCTYITHO JJIsi CKAYMBaHUS U3 ceTu MHTepHET

OO6pa3zoBaTeabHBII
HAa0Op 1O MeXaHWKe,
MEXaTPOHHKE "
pPOOOTOTEXHUKE

KoMmmuiekT 17151 u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKU

HaGop nomken ObITh IpeHa3HAUEH JUIsl IPOBEACHUS yUEOHBIX 3aHATHH
[0 DJIEKTPOHMKE M CXEMOTEXHUKE C LENIbI0 HU3ydeHHs Hauboiee
pacrpoCTpaHEHHOH 3J1eMEHTHOW 0a3bl, MPUMEHSAEMOH Il WHXKEHEPHO-
TEXHUUYECKOI0 TBOPYECTBA yYAIIUXCS U pa3pabOTKU y4yeOHbIX Mojenen
po6oTtoB. HaGop moimkeH MO3BOJATH ydyallUMCS HAa MPAKTUKE OCBOMTH
OCHOBHBIE  TEXHOJOTHMM  TNPOEKTHUPOBAHUS  POOOTOTEXHUUECKHUX
KOMIIJIEKCOB Ha IpuUMepe y4eOHbIX Mojeneil poO0ToB, a TakKe U3Y4UTh
OCHOBHBIE TEXHHYECKHE pELIeHUS B 00JIacTH KHOEpHETHYECKUX U
BCTPAUBAEMBIX CUCTEM.

B cocraB KkoMmIUleKTa JIOMKEH BXOAWTH HaOOp KOHCTPYKTHUBHBIX
AJIIEMEHTOB Il COOPKH MakeTa MaHWUMYJSIIIHOHHOTO po00Ta, KOMILIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB sl COOpKHM MakeTa
MOOUJIBHOTO Ppo0OTa U T.II.

B cocraB xomriekTa BXOAWUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3yYEHHs] OCHOB DJIEKTPOHUKH M CXEMOTEXHHMKH, a TaKKe KOMILJIEKT
IMPpUBOJ0OB n JaTYUKOB Pa3sIN4IHOTrO THUIIa JJIsA p33pa6OTKI/I
POOOTOTEXHUYECKUX KOMIUIEKCOB.

B cocraB KoMIIIeKTa JOIKHO BXOJUTH: MOTOPBI C SHKOJEPOM - HE

1 mrr.




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
0011e00pa3oBaTEeNbHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABISIOIHXCSH
MAaJIOKOMILTEKTHBIMH, €]1.
H3M.

MeHee 2IIT, CepBONpPHUBOA OOJBIION - HE MeHee 4IUT, CepBOIPHBOJ
Mallblii - He MeHee 2mT, MH(QPaKpacHBIA JaT4MK - HE MEHee 3IIT,
yJABTPa3BYKOBOW HATYMK - HE MeHee 3IUT, JAaT4YUK TeMIepaTypbl - He
MeHee 1T, JaT4yuK OCBEUNICHHOCTH - HE MeHee lmT, Habop
3JIEKTPOHHBIX KOMIIOHEHTOB (PE3HCTOPBI, KOHIEHCATOPbI, CBETOJUObI
pa3IM4YHOrO HOMHHAJA), KOMIUIEKT IPOBOAOB M OecrnaeyHoro
OPOTOTUIMPOBAHUS,  Ijara  OecrnaeyHoro  MPOTOTUIMPOBAHUA,
AKKyMYJIATOD U 3apsiAHOE YCTPOMCTBO, .

B cocTtaB KOMIUIEKTa TOJKEH BXOJUTh IIPOrPaMMHUPYEMBbIN KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE mnm aHamoru4HeIx cBOOOIHO
pacrpocTpaHsieMbIX  cpelax  pa3pabOoTKH. ITporpamMmmupyemslii
KOHTpOJUIEp JTOJKEH 001aaTh MOpTaMu AJIs MOAKIIOUEHUs HU(POBBIX
U aHajoroBbIX ycrpoictB, unrepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocraB KOMIUIEKTa JOJKEH BXOOUTH MOJYJIb TEXHHYECKOIO 3pEHUS,
MPEJICTaBIISIFOIIMM COOOM BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MHUKpPOIPOIIECCOPOM (KOJI-BO sJiep - He MeHee 41T, yacToTa sjpa He
menee 1.2 I'Tn, oovem O3Y - He menee 512M6, o0beM BCTpOEHHOM
namsTu - He MeHee 81'0), MHTErpupOBaHHON KaMepol (MakCHUMajIbHOE
pazpelieHue BUAECONOTOKa, NepeaaBaemoro no uHrepdeiicy USB - He
meHee 2592x1944 en.) wu onrtudeckod cucremoil.  Moaynb
TEXHUYECKOT0 3pEeHUs JODKeH o001aJaTh COBMECTUMOCTBIO  C
pa3IMYHBIMM  NPOTPAaMMHUPYEMBIMH  KOHTPOJUIEPAMU C  ITOMOLUIBIO
untepdericoB - TTL, UART, 12C, SPI, Ethernet. Moayns TeXHUYECKOTO
3peHHsl JIOJDKEH MMETh BCTPOEHHOE IpOrpaMMHOE oOecleyeHne Ha
OCHOBE OTIEPAIMOHHONW CHCTeMBbI Linux, MO3BOJSIONIEE OCYIIECTBISITH
HACTPOHKY CHUCTEMBl MAIIMHHOTO OOy4YeHMs IMapaMeTpoB HEWPOHHBIX
ceTeil st oOHapykeHus: 00BEKTOB, ONPEIeICHHs UX TapaMeTPOB U
JanbHEHIIeH NACHTH(UKAIIIH.




KonmyecTBo eqmHAL 115
0011e00pa3oBaTEeNbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePUCTHKH Opranusauuii, ne OpraHM3anui, ABJISIOIHNXCS
o0opynoBaHust ABJIAIOIHAXCH
MAJIOKOMILTEKTHBIMH, /1. MAaJIOKOMILVICKTHBIMHU, €/]1.
H3M. H3M.
KommuiekT pomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yUEHHUS OCHOB
pa3pabOoTKK TPOrPAaMMHBIX M amlapaTHBIX KOMIUIEKCOB WH)KCHEPHBIX
cucreM, pemieHuid B cepe "MHTepHET Bemeil", a Takke PEIICHHH B
00J1acTH POOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEJUIEKTa U MAIIMHHOTO
00y4eHusI.
KoMmnbrorepHoe odopynoBanue
dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJIlu4uue;
Pycckas packianka KjiaBUaTypbl: HaJTU4HE;
Jnaronanp skpaHa: He MeHee 15,6 q10iMOB;
Paspemenue skpana: He meHee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KonanyecTBO MOTOKOB: HE MeHee §;
ba3oBas TakToBas yactoTa npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBas 4acToTa mporeccopa: He menee 2,5 I'T;
Kbomr-nmamare mporneccopa: He MmeHee 6 MoOaiir;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: He MeHee 8 ['0ailT;
1 HoyT6yk O0beM nmoaaep>KUBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3 . 2 .

pacmupenus): He meHee 24 ['0aiT;

O0wem HakommTens SSD: He Mmenee 240 I'0aiiT;

Bpems aBToHOMHO# paboThI OT OaTapen: He MeHee 6 9acoB;

Bec HOyTOYyKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6ouee 1,8 kr;
Buemnwuit unrepgeiic USB crangapra He Huxke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepdeiic LAN (ucnonb30BaHuE MEPEXOTHUKOB HE
IIPEyCMOTPEHO): HAINYMKE;

Hanmune momyneii u narepdeiicoB (MCMoIb30BaHNE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI,

becripoBoanas cBsa3p Wi-Fi: Hanuuue ¢ nonaepxkoil crangapra [IEEE
802.11n unu coBpeMeHHee;




KonmyecTBo eqmHAL 115
0011e00pa3oBaTEeNbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

CKaHep, KOIHUP)

TexHomorus nevyaTu: Ja3CpHasa

MaxkcumanbHoe paspeunienue neyatu: He MeHee 1200x1200 Touek;

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

HaumenoBanue OpraHu3auuii, He M
Ne Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePUCTHKH OpraHu3anui, ABJIAIOIHXCS
o0opynoBaHust ABJIAIOIHAXCH
MAaJIOKOMILVICKTHBIMHU, €/]1.
MAaJIOKOMIIVICKTHBIMHU, €/]1.
H3M.
HU3M.
Web-kamepa: Hannume;
Manunynastop "Mbllb": HAIUYKE;
[IpenycranoBiaeHHAas ONepallMOHHAs CUCTEMA C TpaduuecKumM
M0JIb30BATEILCKUM HHTEp(ericom, obecrieunBaromias padboTy
pacrpoCcTpaHEHHBIX 00pa30BaTEIbHBIX U OOIECUCTEMHBIX
IIPUIOKEHUI: HAJTUYHE.
Tun yctpoiictBa: MOV (pyHkumu rneyatu, KONUPOBaAHUS,
CKaHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
Moy (mpuHTED, p M . ’
2 [IBeTHOCTD: YepHO-0O€blii; I . 1 wr.




MMPOP®UJIBHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

HaumeHnoBanue
000opy10BaHus

KpaTKne NPUMEPHBIE TCXHUYECCKHE XaPDAKTCPUCTUKHU

KonnuecTBo equmHun ais
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOIM eCS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosmuecTBo equHuUL 1JIs1
npo¢ujILHOrO
KOMILJIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHM3almn), . U3M.

BA3OBAS (OBA3ATEJ/IBHAS YACTbD)

ECTeCTBeHHOHaquaﬂ HallpaBJC€HHOCTb

[udposas nmadopaTopus
1. 1o 6MoIOTUU
(yueHunueckas)

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA YpOKax M0 OMOJIOTUU B
OCHOBHOI IITKOJIE U TPOEKTHO-UCCIIET0BATENbCKON JESTEIbHOCTH YUAIIHXCA.
Kommexranus: becipoBoiHON MynbTUIATYUK 110 OMOJIOTHH € 6-10
BCTPOCHHBIMH JJaTYUKAMHU:

JaTuuk BnaxxHocTH ¢ quanazonoM usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AMAa30HOM U3MEpeHus He yxe ueM ot 0 110
180000 nx

Hartuuk pH ¢ quanazoHom usmepenus He yxe dem ot 0 no 14 pH

JlaTuuk TemmepaTypsl ¢ TMara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEpEHUsI He yxke ueM oT 0
110 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MrkCm

JlaTuuk TeMnepaTypbl OKpYysKarollei cpeibl C IUarna3oHoM U3MEPEHNUs He
yxke ueM ot -20 o +40

AKceccyapsl:

Ka6ens USB coequHUTENBHBIHI

3apsiiHOE yeTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauy HupoBoi 1abopaTopuu
[udposas BueokamMepa ¢ METANTMYECKUM IITATHBOM, pa3pelieHne He
menee 0,3 Mmmkc

ITporpammHoe obecnieueHue

Meroandeckue pekomeHaanuu He meHee 30 paboT

YnakoBka

3 .

2 IIT.




HauMeHnoBaHue
000py10BaHUs

KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

Hannuue PYCCKOA3BIYHOT'O caiita MOAACPIKKHU, HAJTMYHNEC BUACOPOJIUKOB.

[udposas nmadopaTopus
M0 XUMUHM (yueHHUYecKas)

ObecrieynBaeT BBIIOJIHEHUE JJA0OPATOPHBIX padOT MO XUMUM HA YPOKaX B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON JESATENbHOCTH YUaIUXCA.
Komruiekramnus:

becripoBoiHON MyJIBTUAATUUK 110 XUMUU C 4-MSI BCTPOSHHBIMU JaTYUKAMU:
Hatuuk pH ¢ nuanaszonom nsmepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHBIil) ¢ AMAa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANAa30HaMU U3MEpEHUsI He yxke ueM oT 0
10 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 o 20000 MxCMm

JlaTuuk Temneparypbl MJIATHHOBBIN C TMAaNa30HOM U3MEPEHUS HE YKE YeEM
ot -30 o +120C

OTtnenbHBIE JATYUKU:

JlaT4yuK ONTUYECKON IJIOTHOCTH 525 HM

AKceccyapsl:

Ka6ens USB coequHUTENBHBIHI

3apsiiHOE yeTpoiicTBO ¢ kKabeinem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 dKCILTyaTanuy MuGpoBoii 1abopaTopun

HaGop nmabopatopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaanuu He menee 40 padot

Hanuuue pycckos3pMHOTO caiiTa nOAIEPKKN

Haymune Buaeopoankos.

3 .

2 IIT.




HauMeHnoBaHue
000py10BaHUs

KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

Hudposas maboparopust
1o ¢usuke
(yueHunueckas)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB TI0 TeMaM Kypca (pu3ukH.
Komruiekramnus:

BecripoBogHOM MyJIETHAATUUK 110 PU3UKE C 6-F0 BCTPOCHHBIMH JTaTYHKAMHU:
[udpoBoii gaTynK TeMIEpaTyphl ¢ AUAMA30HOM U3MEPEHHSI HE YK€ YeM OT -
20 o 120C

udposoii gaTunk aOCOTOTHOTO JABJICHHS C JUAMa30HOM U3MEPEHUS He
yxe ueM ot 0 10 500 kIla

JlaTyuk MarHUTHOTO TOJIS C TUANa30HOM U3MEpEeHUs He yke 4yeM oT -80 110
80 mTn

JlaTuuk HampspKEHU ¢ AMana3oHaMu U3MEpeHUs He yxKe ueM oT -2 110 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 1m0 +15B

JlaTunk TOKa He yxke 4em ot -1 1o +1A

JlaTauk akcenepoMeTp ¢ ToKa3aTeJIIMA He MeHee 4eM: £2 g; +4 g; +8 ¢
OTtnenpHBIE YCTPOMCTBA:

USB ocmumiorpad e menee 2 kanana, +/-100B

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp A1 TpoBeIeHUs IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauy HudpoBoi 1abopaTopuu
ITporpammHoe obecnieueHue

Meroanueckue pexkomeraamnuu (40 pador)

Hannuue pycckosi3pI9HOTO caifTa MOIAePKKU

Hanuune Buaeopoankos.

3 .

2 IIT.

Komnn

HTEepHOE 000pyA0BaHUE

4.

Hoyt0yx

®opm-pakTop: HOYTOYK;




HauMeHnoBaHue
000py10BaHUs

KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

XKecTkas, HeOoTKIIIOUaeMas KilaBuaTypa: HaJIu4ue;

Pycckas packiiagka KiaaBuaTypbl: HAIUUUE;

Juaronans skpaHa: He MeHee 15,6 11oiMoB;

Pazpemenue skpana: He meHee 1920x1080 nukceneit;

KonnuecTBo siep npoueccopa: He MeHee 4;

KonnuecTBO NOTOKOB: HE MeHee §;

bazoBas TaktoBas yactorta npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBasl 4acToTa mpoueccopa: He Menee 2,5 ['T'w;
Komi-namsarts nporeccopa: He Mmenee 6 MoOaiir;

O0beM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O6beM noaepKUBaeMOM ONepaTuBHOM MaMsTH (1711 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['6aiiT;

O60nem Hakomutela SSD: He menee 240 ['0aiiT;

Bpemst aBToHOMHO# paboThl OT OaTapeu: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIsiTOpoM: He Oosee 1,8 Kr;
Buemnnit unrepdeiic USB crannapra He Huxke 3.0: He MeHee Tpex
CBOOOIHEIX;

Buemnnit uarepdeiic LAN (ucnonb3oBaHMEe NEPEXOTHUKOB HE
MPEelyCMOTPEHO): HATMUHE;

Hanuune monyneii u uatepdericoB (MCIoONb30BaHUE TEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;

becnpoBoanas cBa3p Wi-Fi: nanuume ¢ nognepxkoii crannapra IEEE
802.11n unu coBpeMeHHEE;

Web-kamepa: nanmuuue;

Manunynsatop "Mble'": HanUM4KeE,;

[IpenycraHoBieHHas ONEPAMOHHAs CUCTEMA C rpauyecKum
10JIb30BaTEIbCKUM UHTEp(delicom, obecreunBaroiias padory

pacrpoCcTpaHEHHBIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKECHHIH:




KoanyecTBO eIMHUIL 151

leO(l)HJILHOFO KoanuecTrBo CAUHUI TJIs1
KOMILJIEKTA NpoQUILHOIO
Ne Haumenosanue KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH (06m006pa3OBaTeJII)HI)le KOMILTEKTA
o0opynoBanus OpraHu3anuu, He (MaJIOKOMILICKTHBIE
ABJIAIOIIHECHA 06meOﬁpa30BaTeJ1bl—l]>Ie
MaJIOKOMILJIEKTHBIM), OpPraHu3alnuu), ex. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiicta: MOV (pyHkumu neyatu, KONUPOBAHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;
5 MOV (mpunrep, ckaHep, | L[BeTHOCTb: 4epHO-O€IbIN; 1 wr 1 wr
' KOITHUD) TexHoJIOTHS TTeYaTH: JTa3epHas ' '
MakcumanbHoe pazpenienue neyatu: He MeHee 12001200 touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJIBHOE OBOPYJIOBAHHUE
EcrecTBeHHOHAYyYHAsl HAIPABJICHHOCTH
ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIIKOJI€ ¥ MPOEKTHO-UCCIEA0BATENIbCKOMN I€ATEIbHOCTH yJalIUuXCsl.
Kommnexranus: becipoBoiHOM MynbTUIATYUK 110 OMOJIOTHH € 6-10
BCTPOEHHBIMH JIATYUKAMM:
JaTunk BraxkxHoCcTH ¢ quanazonom usmepenus 0...100%
JlaTuMK OCBEIIEHHOCTH C JUANa30HOM U3MEpPEHHUs He yxke ueM oT 0 10
180000 nx
Hatuuk pH ¢ nuanasonom usmepenus He yxe yem ot 0 1o 14 pH
Hudposas nadoparopust | JlaTuuk TemMreparypsl ¢ AUANa30HOM H3MEPEHHS He ke 4eM oT -20 1o
1. 1o OMOJIOTUHU +140C 1 . 1 .
(yueHmveckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH C AMaNa30HaMU U3MEpPEHUs He yxe ueM oT ()

1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MxCm

JlaTuuk TeMmepaTypbl OKpYy>Karolei cpeibl ¢ IUarna3oHoM U3MEPEHHUs He
yxe yeM oT -20 no +40

Akceccyapsl:

Kabens USB coennHUTENBHBIN

3apsimHOE yCTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 dKCILTyaTauy MUGPoBOi Jab0opaTopun




HauMeHnoBaHue
000py10BaHUs

KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

[udposas BumeokaMmepa ¢ METALTMYSCKUM IITATHBOM, Pa3peIICHUE HE
meHnee 0,3 Mimkc

[TporpamMmmMHOe oOecrieueHue

Meroaundeckue pekomeHaanuu He MmeHee 30 paboT

YnakoBka

Hanwuaune pyccKosI3bI9HOTO CaifTa MOIICPKKH, HATUINE BHICOPOIHKOB.

[udposas nabopaTopus
0 XUMUHM (yueHHYecKasi)

OO6ecnieurBaeT BHINIOJHEHHUE TA00OPATOPHBIX padOT MO XMMUHU Ha YPOKaxX B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON JEATEIbHOCTH YUAIIHXCA.
Kommnekranus:

BecripoBoHOM MyIbTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEPMOMAPHBIN) ¢ JUAMa30HOM U3MEPEHHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3IeKTPONPOBOAUMOCTH C AMANAa30HAMU U3MEPEHHs He yxke 4eM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMmnepaTyphl MIATHHOBBIN C TUANa30HOM U3MEPEHHS HE YKe YeM
ot -30 1o +120C

OTtnenbHBIC JATYUKH:

JlaTunk onTHYecKOM MIOTHOCTH 525 HM

Axceccyapbl:

Kabens USB coennHUTENBHBIN

3apsigHOE yCTpoiicTBO ¢ Kabernem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoit 1abopaTopuun

Ha6op nabopaTopHoii ocHaCcCTKH

ITporpammHoe obecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 40 paboT

Hanuuue pyccKos3pIMHOTO caiTa nOAIEPKKU

1 .

1 .




HauMeHnoBaHue
000py10BaHUs

KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

Hannuue BUICOPOJIMUKOB.

[udposas nmabopaTopus
no usuke
(yueHunueckas)

ObecrieynBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMH TaTYHMKAMHU:
[{udpoBoii JaTYNK TEMIEPATYPHI C JUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udpoBoii gaTyuk aOCOTIOTHOTO JABJICHHS C JUATA30HOM U3MEPCHHUS HE
yxke ueM oT 0 1o 500 klla

JlaT4rK MarHUTHOTO TOJISl C AMANa30HOM U3MEpPEHUs He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMara3oHaMu U3MEpEeHUs He yxke ueM oT -2 110 +2B
oT -5 10 +5B; ot -10 mo +10B; ot -15 mo +15B

JlaTunk TOKa He yxke 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTesIIMU He MeHee ueM: +2 g; +4 g; £8 g
OTtnenpHBIE YCTPOMCTBA:

USB ocmumiorpad e meHee 2 kanaina, +/-100B

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsigHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp A1 TpoBeIeHUs IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaiuy HupoBoit 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroanueckue pexkomeraamnuu (40 pador)

Hanunuue pycckosi3pI9HOTO caifTa MOIAePHKKU

Hanuuue BuaeopoInKoB.

1 mrr.

1 mrr.

[udposas nabopaTopus
1o (U3HOJIOTHUH

ObecnieunBaeT NPOBEACHNUE UCCIIEOBaHMS 110 (YHKIIMOHUPOBAHUIO
yenoBeyecKkoro oprann3ma. Komriekranus: becnpoBoaHON MyJIbTHAATYUK

1 mrr.

1 mrr.




HauMeHnoBaHue
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KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILIEKTa

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

SABJISIOIIHECH 00meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpPraHu3alnuu), ex. u3M.
€. U3M.

(mpoMIIbHBIN YpOBEHBb) | MO (PU3HOJOTHH C 5-F0 BCTPOCHHBIMH JIaTYMKaMU: J[aT4uK apTepuasbHOro
nasneHus (0...250 MM prt. CT.)
JlaTyuK ImyJibca ¢ Auana3zoHoM u3mepeHus He yxe dyem ot 30 o 200 ya/mun
JlaTuuk Temmneparypsl Teja ¢ JUarna3oHoM U3MEpEeHHs He yKe 4eM oT +25 110
+40C
JlaTuuk 4acTOTHI AbIXaHUS ¢ JUAa30HOM U3MEpeHus He yxke ueM oT 0 1o
100 uukI0B/MUH
JlaTuMK yCKOpEHHUs ¢ nmoka3arensimu £2 g; +4 g; £8 g
OTtnenpHBIE yCTPOMCTBA:
Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
JlaTuuk cuinoMep ¢ quanasoHoM U3MepeHus He yxke ueM oT -40 no 40 H
JlaTuuk OCBEIIEHHOCTH C AUANa30HOM U3MEPEHHUs He yxe ueM ot 0 110
180000 nx
AKceccyapsl:
Ka6ens USB coeqnHUTENbHBIIHI
3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHncTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB
Kpartkoe pykoBOACTBO 10 3KCILTyaTanuu udpoBoii madbopatopuu
[IporpamMmmMHoe obecrieueHue
Metoanueckue pekoMeHaanuu He menee 20 padot
Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU
Hanuuune BuaeopoanKkos.
ObecnieunBaeT MpoBeACHNE YI€OHOT'0 HKOJIOTMUECKOT0 MOHUTOPHHTA

Ilndposas naboparopus | HHCTPYMEHTAIBHBIME MeToMaMu. Habop mpuMeHseTcs pu u3ydeHun | e | e

110 3KOJIOT'HMH

OKOJIOTHH, 6I/IOJIOFI/II/I, XHUMUH, reorpa(pnn U IpUPOAOBCACHUA, 4 TAKKC IJIA
UHAUBUAYAJIbHBIX UCCICAOBAHUA U HpOCKTHOfI JACATCIIbHOCTH IIKOJIbHUKOB.




HauMeHnoBaHue
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KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

Kommiekranus: becnpoBogHOM MyIbTUAATYHK I10 3KOJIOTUYECKOMY
MOHHUTOPHHTY C 8-}0 BCTPOCHHBIMU JaTYNKAMU:

JlaT4MK HUTPAT-HOHOB

JlaTuuk XJIOpUI-UOHOB

Hatuuk pH ¢ nuamnazonom usmepenus He yxe uem ot 0 1o 14 pH

JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%

JlaT4K OCBEIICHHOCTH C MANa30HOM M3MEpPEeHUsI He yxke ueM oT 0 110
180000 nx

JlaTuuk TemmepaTypsl ¢ TMara3oHOM U3MEPEHHsS He Yxke ueM oT -20 10
+140C

JlaT4MK AJIEKTPONPOBOAUMOCTH C AUANa30HAMHU U3MEPEHUsS HE yxe 4eM OT ()
1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MkCM

JlaTuuk TemmepaTyphl OKpYKaroIIel Cpeibl C TUana3oHoM U3MEPEHUS HE
yxke yeM oT -20 go +50C

OTtnenbHBIE JATYUKU:

Jlatuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 'y go 8 xI'ig;

JlaTuMK BIaXKHOCTH MOYBBI C JUANIa30HOM U3MEPEHHS HE yxke yeM oT 0 10
50%

Jatuuk kucnopoja ¢ auanazoHom usmepenus ot 0 1o 100%

JlaTyuK ONTUYECKOW IIOTHOCTH 525 HM

JlaTuuk ontudeckoi mioTHocTy 470 HM

JlaTauk TypOMANMETD ¢ TUana30HOM M3MepeHust He yxxe ueM oT 0 1o 200
NTU

JlaTyuK OKHCH yriiepojia ¢ Juarna3zoHoM u3mepeHus He yxe yem ot 0 go 1000
ppm

AKceccyapsl:

Ka6ens USB coenuauTeNnbHBIN (2 MIT.)
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KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

3apsimHOE yCTpOcTBO ¢ KabemeM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

CrepixeHb Ui 3aKpETUICHHSI JATYUKOB B IITATUBE

Kpartkoe pyKoBOJICTBO 110 SKCILTyaTalluy HUPPOBOi 1abopaTopun
[Tporpammuoe obecnieueHme

Meroanueckue pekomeHaanuu He Mmenee 20 padbot

VYmnakoBka

Haymgme pyccKOS3pIYHOTO CaiiTa MONICPKKH, HAUTHIHE BUACOPOINKOB.

Muxkpockon uuppoBoit

Tun Mukpockomna: 6HOIOTHIeCKUl

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MetoJ uccinenoBaHus: CBETIO0E NOJIe
Matepuran ONTHUKU: ONTHUYECKOE CTEKIIO
YBenudyenne MUKpockorna, kpat: 64 — 1280
Oxymsips: WF16x

OO6nwexTuBsl: 4x, 10x, 40xs (moaANpy>KUHEHHBIH )
PeBonbBepHas royioBka: Ha 3 0ObEKTHBA

Tun noacBeTKH: 3epKano UM CBETOIUO
PacnonoxeHnne moaCcBeTKA: BEPXHSS U HYDKHSS
Marepuan kopmyca: MeTal

[IpenmeTtHslil cTonk, MM: 90

Hctounuk nutanus: 220 B/50 I'ig

UYucno meranukcenen: |

1 mrr.

1 mrr.

Hab6op OI'D o xumuu

B nabop BxozasT Becsl 1aboparopHsble anekTpoHHbIe 200 T, CIUPTOBKA
nmabopaTopHasi, BOpOHKAa KOHMUYECKas, MaJlouKa CTEKIIsTHHAs, mpooupka [1X-
14 (10 mwTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
WIMHAP U3MEepUTENbHBIN 2-50-2 (CTeKIITHHBIN, C TPUTEPTON KPBIIIIKON ),
IITaTUB 715 TpoOHpok Ha 10 rHE3 A, 3a)KUM TPOOUPOUHBIH, IITATeINb-

1 .

1 .
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KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

noxkedka (3 mryku), Habop GIIAKOHOB AJIsE XpaHEHUS! pAaCTBOPOB U
peakTuBoB (00beM (hrakoHa 100 mit - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢makona 30 mit - 10 KOMIUIEKTOB 10 6 MITYK), HAJIHHIP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mrykn), crakad Beicokuit 500 mi (3 mTyku), Habop
epLueil 11 MBIThS OCYABI (EpII ISl MBIThSI IPOOUPOK - 3 IITYKH, €pIL JJIsI
MBIThsI KOJIO - 3 MITYKH), XanaT Oenbliit X/0 (2 mTyKH), epuyaTku pe3nHOBBIC
XUMHAYECKHE CTOHKHNE (2 MTYKH), OYKU 3alIUTHBIC, PUIBTPHI OyMasKHBIC
(100 wryk), roprouee amnst cnuptoBok (0,33 ).

B cocraB HabOp BXOASAT peaKTHBBI: AIFOMUHUI, KeJe30, COISIHASL KACIIOTa,
METHJIOpaHXK, peHoapTalenH, aMMHaK, IEPOKCHUI BOJAOPOa, HUTPAT
cepeOpa u Apyrue; B o0IIeH CI0KHOCTH - 44 pa3IMUHBIX BEIIECTB,
HCMOJIb3YEMBbIX JUISl COCTABJICHUSI KOMIIJIEKTOB PEaKTUBOB MPH MPOBEACHUN
9K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB I10 KYPCY ITKOJIbHOW XHMUH.

VYyeOnas 1abopatopust
110 HEUPOTEXHOJIOTUH

B cocraB BxogsT:
Cencop Tun 1 ve menee 1 mr., obecnedrnBaeT BO3MOKHOCTb PErUCTpalun
CUTHaJIa 3JIeKTPUUECKON aKTUBHOCTH MBI (3JeKTpoMuorpammsl, IMI).

PCFI/ICTpaI_II/ISI AO0JI’KHA OCYHICCTBIISICTCA HCMHBA3WMBHO, CYXUMU 3JICKTPOAAMHU.

B03MOKHOCTBIO KpEIUIEHHS K pyKe YeJIOBeKa, YTO JOKHO /1aBaTh
BO3MO>XHOCTb PETMCTPUPOBATH NIEKTPUUYECKYIO aKTUBHOCTH MBIIIIIBI B
o0acTH, HaJl KOTOpOH pacnosaraercs kperuienue. [Ipu HanpsbxkeHun
MBIIIIIBI T0JKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOII0I€HUS TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabieHNUN MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecrneynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromaerusmorpammsl (OIII7) onTuyeckum myTem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
U3MEHSETCA MOJ1 BO3/IeHCTBUEM MYJIbCOBOU BOJHBI. CEeHCOp J0KEH OBITh
o0ecreyeH BO3MOXKHOCTBIO KPEIUICHUs K TOYIIECUKe Majblla YEJIOBEKA.

1 .

1 .
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Cencop Tun 3 ue menee | mr., o6ecrnedyrnBaeT BO3MOKHOCTb: PETUCTPALIUN
curxaia snextpokapauorpammsl (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpauud I, II u Il oTBe 1€HMI; TOAKIIFOYEHHUS SIIEKTPOJIOB K CEHCOPY C
MIOMOILBIO COEMHUTENIBHBIX POBOAOB, 000pynoBaHHbIX TouchProof
pazpeMamu.

Cencop Tun 4 He menee 1 mrt. o6ecreunBaeT BO3MOXKHOCTb: PETUCTPALIUU
CUTHaJIa KO>KHO-TanbBaHn4eckoit peakiuu (KI'P), perucrpanust kotoporo
OCYILIECTBIISAETCS HA TOCTOSHHOM TOKE; ITOJKJIIOUEHUS K TEIly YEJIOBEKa ¢
ITOMOUIBIO CYXUX 3JIEKTPOAOB, OJKIIOUEHHE KOTOPHIX K CEHCOPY
ocyuectsisiercs ¢ nomouisio TouchProof pazbemos.

Cencop Tun 5 He menee | mT., oOecreunBaeT BO3MOKHOCTh: PETUCTPALIUN
CUTHaJIa 3JIEKTPUYECKON aKTUBHOCTH Mo3ra (231") ¢ MOMOIIbIO CYyXHUX
HEMHBA3HMBHBIX 3JIEKTPOOB; PETUCTPALMU FIEKTPUUECKON aKTUBHOCTH
Pa3HBIX JA0JEM MO3ra; IOJKIOYEHHS 2JIEKTPOIOB K CEHCOPY € TOMOIIBIO
COEIMHUTENIbHBIX IPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKpEIIEHUS 3JIEKTPOJOB HAa IOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He meHee | mT., oOecreunBaeT BO3MOKHOCTh: PETUCTPALIUN
curHaia konedanus rpyaHoil kietku (CeHcop AbIXaHUs); ONpeieIeHus
YacTOTHI JAbIXaHHUSL.

YcrpoiicTBo /i cOopa TaHHBIX OT CEHCOPOB U Nepeaun Ha MepCOHATbHBIN
KOMITbIOTEp 00ecreynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUYEHHBIX
K HEMY CEHCOPOB U OTIIPaBKY nosty4eHHbIX JaHHbIX Ha [IK. [Toakmrouenne
nentpainpHOro Moyt K I1K ¢ momompiro USB-ka6ens. [lenTpanbubrit
MOJyJIb UMEET He MeHee | IT,: ranbBaHnuecKyro u3ossinmio ot 11K.
LenTpanpHbIif MOAYIIb 00€CTIEYMBAET BO3MOXXHOCTD OJIHOBPEMEHHOIO
MIOJIKJIFOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxkapiii n3 BxonoB LlenTpansHOro
MOJ1yJISl UMEET TajbBaHUYECKYIO H30JISIHIO (00ecneueHne MeKKaHaIbHOM
rajibBaHn4yeckom uzossiiun). [onkiodenne cencopos k L{enTpanibHOMY




HauMeHnoBaHue
000py10BaHUs

KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH

KonnuecTBo equHun ans
npo¢ujILHOro
KOMILJIEKTA

(o0eodpa3oBaTe/IbHbIE
OpraHM3aluu, He
SIBJISIIOLLMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

MOJYJIIO OCYILIECTBIIECTCS C OMOIIBIO CIIEHUATU3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecrnieunBaomux NpaBUiIbHOCTh MOJIKIIOUEHUS pa3beMa U
CHHKAIOIIUX PUCK CIIYYalfHOTO KacaHUs pa3beMOB TOKOIIPOBOISIINUX
qacTel, a Takke 00eCeYNBaIONINX 3alIUTy OT HECAaHKIIMOHHUPOBAHHOTO
MTOAKITIOYEHUS K MPOU3BOJIBHBIM YCTPOMCTBAM.

Monyne «KHomkay» He MeHee | mIT., o6ecreynBaeT BO3MOKHOCTh: Pa3METKH
PErUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHEE 3-X Pa3IMYHbIX KAaTETOPUH
COCTOSIHUM.

Y CTpORCTBO, BXOJIAIIEE B COCTAB JIA0OPATOPHH, TOJKHO 00eCIIeUnBaTh
BO3MOKHOCTb PETUCTPALIMU apTEPUATILHOTO JaBICHUS.

[Tporpammuoe obecrnieuenue (panee - [10). JlomkHo obecrnieunBaTh
BU3YaIH3aIUI0 U 00pabOTKY PETUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO TIPOTpaMMBbI IOJKHO COCTOATH U3 BKIIAJIOK, KaXK/as U3
KOTOPBIX COJIEPKUT HabOp rpadukoB, HEOOXOTUMBIX TSI OTOOpAKEHUS
Tpedyemoii nHpopMaluu.

JlomkHa UMeThCA BKJIaAKa AJI1 OJHOBPEMEHHOTO MPOCMOTPa CUTHANIA CO
BCEX CEHCOPOB, OJTHOBPEMEHHO MOAKIIOYEHHBIX K LleHTpansHOMy MOy,
OT0 obecrneynBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TTOTUTpadudecKoro)
pexxnma paboThl yCTPOHCTBA.

Takske O KHBI UMETHCS BKJIAJIKH JIJIsl BU3yalu3allii CUTHAJIOB OT CEHCOPOB
OMI', ®III', KT, KI'P, D3I, cencopa apIxaHus, KHOIIKH; a TAaKXKe
MIPOU3BOIHBIX TPaUKOB, HA KOTOPHIX BU3YATH3UPYIOTCS CHEITU(PUIHBIE IS
TOTO WJIM MHOTO CUTHAJIA BETUIUHBI.

I1O momxHO naBaTh BOZMOKHOCTh BU3YyallU3allK U 00paboTKH
PErUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3zauus CUrHaja, CIeKTp CUTHAJIa, aMIUTUTYIHBII TpUrrep

- ®III': BU3yanu3auus curHana, CrekTpa CUrHajia, TaxorpaMMel, rpaduk
nyJbca
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- OKI': Bu3yanu3anus cursania, TaxorpaMmsl, rpaduk myiasca

- KI'P: Bu3yanusanus cursaia

- O0I': Bu3yanu3anus CUrHaia, CleKTp CUrHaja, aMIuIMTyAa anb(a-puTMma,
aMIUTUTya OeTa-puTMma.

- CeHcop IbIXaHUs: BU3YyaJln3allus CUTHANA,

- Knonka: Bu3yanuszanus curHaia pa3MeTKH

I1O nomxHO UMETh BO3MOXKHOCTh KacToMu3aluu U Hactpoiiku 110 s

3¢ deKTUBHOTO 0TOOpaKeHHs TpadUKOB: HACTPOMKA [[BETA, BEIOOP
napaMeTpoB Ul aHaJIu3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpadpukoB. [10 101KHO UIMETh BO3MOKHOCTb 3aIUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

B03M0OKHOCTh HACTPOIKH MapaMeTpoB HIBTPALUHN CUTHAJA C TIOMOIIHIO
(GUIbTpa HUKHUX YacTOT, PUIIBTPA BEICOKUX YaCTOT, MOJIOCOBOrO (huibTpa,
PEXEKTOPHOTO (PUIBTPA.

C nenpio ynoOcTBa aHAIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aMMCH PETUCTPUPYEMBIX CUTHAJIOB B (haiii, ¢ mocienyromen
BO3MOKHOCTBIO MX MOCJIEAYIOIIEr0 BOCIIpOn3BeIeHHs B JaHHOM [10
(MMUTHPYS PETUCTPAIIMIO CUTHAJIA B PEKUME PEATbHOTO BPEMEHH ).

B cocraBe: MeTomueckrue MaTepHabl A YUUTENS U 00ydaromuxcs,
OIMCaHMe TIOKITFOUYEHUS CEHCOPOB JIA00PATOPUH, HHCTPYKIIHH TTO
ucnoib3oBanuio 110, onucanue 1abopaToOpHBIX U MPAKTUYECKUX paboT,
KOTOPOE B TOM YHCJIE COICPKUT MPE3CHTAIMOHHBIC MaTEePHAITbI.
VYnakoBka/kopoOka J1abopaTopuu 10 KHA o0ecriednBaTh y100HOE XpaHEeHHe
U COZIePIKaTh MOACKA3KH JUIsl PACIIONIOKEHHS] CEHCOPOB U YCTPOUCTB
nabopaTopud ISl yIOOHOTO MCTIOIB30BAHUS TIPETIOaBaATEISIMU 1
00y4arOIUMUCS.

TexHoJorn4Yeckas HaNnpaBJI€HHOCTH

9.

‘ OO0pazoBarenbHBIN

‘ PoGoToTexHnueckuii HaOOp MpeaHa3zHaueH JUIsl U3yUEHHs] OCHOB

1 mrr.

1 mrr.
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KOHCTPYKTOp JAJIst
IPaKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYNKOB

POOOTOTEXHUKH, JAETANICH, Y3JI0B M1 MEXaHU3MOB, HEOOXOAMMBIX JIJIs
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEIIbHBIX DJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Hab6op mo3BossieT cooupats (i MporpaMMHPOBATh COOMpPAEMBbIC MOJICIH ), U3
AJIEMEHTOB BXOJSIIUX B €r0 COCTaB, MOJEIIN MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPOICTB C aBTOMATH3UPOBAHHBIM YIPABIECHUEM, B
TOM YHCJIE Ha KOJIECHOM XOJly, & TaK kK€ KOHCTPYKIIU/, OCHOBaHHBIX Ha
MCIOJIb30BaHUU Tiepeiay (B TOM YHCIIE YEPBSYHBIX U 3yOUaThIX), a TaK XKe
pBIYATOB.

CBETOJIMO/IHBIN MaTPUYHBIN TUCIUIEH ¢ O€Toii MOICBETKON Ha KOHTPOJUIEpe
KonuuecTBO mopTOB BBOJIa/BBIBOIA HA KOHTPOJIEpE HE MeHee 6
KonnyectBo kHOMOK He MeHee 4

OO11ee KOIMYECTBO IEMEHTOB: He MeHe 520 1IT., B TOM YuCIIe:

1) mporpaMMupyeMslii 010K yrpaBieHUs, KOTOPBIH MOXET paboTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBOMOTOpBI

3) JaTYHMK CHUIIBI

4) MaTYuK paccTOSTHUS

5) maT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKIIFOUast meppopupoBaHHBIC
AJNIEMEHTHI: OaKU, KyOUKH, OCH U BaJIbl, COSIMHUTEIHHBIC DIIEMEHTHI K OCSIM
, IIECTEPHU, MpeIHa3HAYCHHBIE TSI CO3IaHMUs YEPBIUHBIX H 3y0UaThIX
nepezaay, COeTUHUTEIbHbIE U KPETIeKHbIE FIIEMEHTHI;

7) IlporpamMmMHoOe obecrieueHne, UCIoIb3yeMOoe I POrpaMMUPOBAHUS
coOupaeMbIX poOOTOTEXHUYECKUX MOJENEN U YCTPOICTB, TOCTYITHO IS
CKaunBaHUs U3 ceTn HTEepHET
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leO(l)HJlBHOFO KoanuecTrBo CAUHUI TJIs1
KOMILIEKTa NpoQUILHOIO
Ne Haumenosanue KpaTKne NPUMEPHBIE TEXHUYECCKHE XaPDAKTCPUCTUKH (Oﬁme()ﬁpaSOBaTeﬂbele KoMILIeKTa
o0opynoBanus OpraHM3aluu, He (MaJIOKOMILICKTHBIE
SABJISIOIIHECH 00meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpPraHu3alnuu), ex. u3M.
€. H3M.

KommuiekT 171t u3y4eHusi OCHOB IEKTPOHUKU U POOOTOTEXHUKU

Habop nomken ObITh IpeHA3HAYCH [T IPOBEACHUS YICOHBIX 3aHATHI 11O

JIEKTPOHUKE U CXEMOTEXHHKE C 1IeJIbI0 U3yYeHUs Hanboiee

pacpoCcTpaHEHHOMN JIEMEHTHOM 0a3bl, MPUMEHSIEMO 1JIsi MHKEHEPHO-

TEXHUYECKOI'0 TBOPUYECTBA y4yaIUXCsl U pa3pabOTKH yueOHbIX Mojeleit

po6oTtoB. Habop H0ImKeH MO3BOIIATH YYaIMMCS Ha MIPAKTHKE OCBOUTH

OCHOBHBIE TEXHOJIOTUH NTPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMIUIEKCOB

Ha IpuMepe yueOHbIX Mojiee poOOTOB, a TAK)KE U3YYUTh OCHOBHBIE

TEXHUYECKHE PELICHUs B 00JIaCTH KMOSPHETUUECKUX U BCTPAUBAEMBIX

CUCTEM.

B cocraB koMIIeKkTa JOKEH BXOAUTh HA00OP KOHCTPYKTUBHBIX JIEMEHTOB

U1 COOpKM MaKeTa MaHUMYJISIIIMOHHOTO po00Ta, KOMILIEKT METAJUIMYECKUX

OO6pa3zoBarenbHbIi HA0OP | KOHCTPYKTUBHBIX JIEMEHTOB JUIs1 COOPKH MakeTa MOOMIIBHOTO poOoTa U T.II.
10 10 MEXaHHUKe, B coctaB koMmiekTa BXOJUT HA0Op 3JIEKTPOHHBIX KOMIIOHEHTOB JAJIs1 1 wr 1 wr

MEXaTPOHUKE U
pOOOTOTEXHHKE

M3Y4YECHHs OCHOB JJIEKTPOHUKU U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT
MIPUBOJIOB U JJATYMKOB PA3IMYHOIO THUIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B coctaB koMIiekTa JOIKHO BXOAUTh: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepPBONPUBOJT OONBIION - HE MEeHee 411IT, CEPBOIIPUBO MBI - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MeHee 3UIT, yIbTPa3ByKOBOM
JaTYUK - HE MEeHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunK
OCBEIIEHHOCTH - HE MeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPbI, CBETOAMOIbI PA3IMYHOTO HOMUHAIIA),
KOMILIEKT MPOBOJIOB JJIsi OeCraeyHoro NpOTOTUIIMPOBAHUS, I1aTa
OecraeqyHoro NpoTOTUIUPOBAHUS, AKKYMYJIATOP U 3apsSAHOE YCTPOUCTBO, .
B coctaB koMIIIeKTa JOHKEH BXOIUTh IPOTPpaMMHUPYEMBII KOHTPOJLIED,
nporpaMmmupyeMsliil B cpeae Arduino IDE nnu ananorudasix cBOOOIHO
pacrpocTpaHsieMbIX cpefax pa3paboTku. [IporpaMmupyemblit KOHTpOIIIED
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J0JDKEH 00J1a/1aTh MOPTaMH [T MOIKII0YEeHHUS IM(POBBIX U aHATOTOBBIX
ycrpoiict, untepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth unu
WiFi.

B cocraB koMIiekTa JOIKEH BXOJIUTh MOYIb TEXHUYECKOTO 3PEHUS,
MIPEICTaBIISIONINI COO0M BBIUUCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MHUKPOTMPOIIECCOPOM (KOJI-BO siIep - HE MeHee 411IT, 4acToTa spa He MEHee
1.2 I'Tn, o6vem O3V - e menee 512M0O, 00beM BCTPOCHHO MaMsTH - HE
MeHee 81°0), MHTerpupOBaHHON KaMepoi (MakCUMallbHOE pa3pelieHne
BHJIEONOTOKA, nepenaBaemoro 1o uarepdericy USB - ne menee 2592x1944
€/1.) ¥ ONTUYECKON CUCTeMO. Moay/lb TEXHUYECKOTO 3pEHUS T0JKEH
00J1a/1aTh COBMECTHMOCTBIO C Pa3IMYHBIMU POTPAMMHUPYEMBIMU
KOHTpoJIepaMu ¢ momoribio uatepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHUSI IOJIKEH UMETh BCTPOEHHOE
porpaMMHoOe oOecrieueHre Ha OCHOBE ONEpallMOHHOM cucTeMsl Linux,
MTO3BOJISIIOIIEE OCYIIECTBIISATH HACTPOMKY CHCTEMBI MAILIMHHOTO O0y4eHUs
napaMeTpoB HEHPOHHBIX ceTel A1 OOHApYKEeHUsI 00BEKTOB, ONPEeTICHHS
UX MapaMeTpoOB U JaibHeHel naeHTu UKy,

KommiexT nomxken odecreynBaTh BO3MOKHOCTh U3Y4YE€HHUSI OCHOB
pa3pabOTKX MPOTPAMMHBIX M alllIapaTHBIX KOMIJIEKCOB WH)KEHEPHBIX
cucteM, pemreHuii B cepe "MHTepHET Bemiei", a Takke peleHnit B 00JacTh
POOOTOTEXHUKH, HICKYCCTBEHHOTO MHTEIUIEKTAa U MALTMHHOTO 00Yy4eHUsl.

11.

YerpipéxoceBoit
yueOHBIN poOoT-
MaHMITYJISTOP C
MOAYJIbHBIMHU CMCHHBIMU
HacaJKaMu

VY4eOHbIil poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, [l OJTOTOBKH 00yYarOIIUXCSI K
BHEJPEHUIO U MOCIEAYIONIEMY UCIIOJIb30BAHUIO pOOOTOB B MPOMBIIIIJIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceil poboTa MaHUITYNIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YIPaBIATHCS IIArOBBIMU ABUraTenasiMu. HanpskeHne nuTaHus MaroBbIX

1 .

1 .
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nBurareseil He oonee 12 B.

CepBoaBuraTeiib YeTBEPTON OCH JIOJDKEH 00eCTieunBaTh TOBOPOT
WHCTPYMEHTA.

VYo noBopoTa MaHUITYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIbHON OCH HE
MeHnee 180 rpaaycos.

Jliig onpeiesieHus NOJI0KEHUSI MaHUITYJISITOpa IIPU IOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH HCIOJIb30BATHCS YHKOEP.

VYroi noBopoTa 3aJHEro mieya MaHUIysIsiTopa He MeHee 90 rpatycos.

Yroa noBopoTa nepeaHero mnjaeda MaHunysasTopa He menee 100 rpaaycos.
Jlig onpeiesieHus MOJI0KEHUS 3aTHETO U IIEPEIHEr0 IIeY MaHUIYJIsITOpa
JIOJKEH HCII0JIB30BAThCS TMPOCKOIL. YTOJ IOBOPOTA 110 YETBEPTOM OCH HE
Menee 180 rpamaycos.

JlomkHa OBITH BOBMOXKHOCTH OCHAIIIEHUS CMEHHBIMU HacaJKaMH (Harpumep,
JiepKaTelb KapaHjaama i giomMacTtepa, IpUcocKa ¢ CEpBOJIBUraTelEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPOMCTBO C CEPBOJABUTATEIIEM, YCTPOMCTBO IS
J1a3epHON TPaBUPOBKYU WK yCTporcTBO 11s 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJKIFOUEHUS JIOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIOpTEpa, peiibca AJs nepeMelieHus podoTa, myabTa
YIPABJICHUS TUIA I)KOUCTUK, KAMEPbI MAIIMHHOTO 3PEHUS, ONITHYECKOTO
JaTynKa, MOJyJisl OECPOBOIHOTO JIOCTYIIA.

PoboT-MaHumynsaTop 10keH o0ecreuynBarh epeMeleHue Haca k1 B
IIPOCTPAHCTBE, aKTUBALIMIO HACAIKH, BO3MOXHOCTb IIOJyYEHHUS! CUTHAJIOB OT
KaMephl U JaTYUKOB, BO3MOXKHOCTD YIPABICHUS TOMOTHUTEIbHBIMU
YCTPOMCTBAMM.

Marepuan kopiryca — amoMuHui. J{namerp padodeit 30061 (0€3 yuera
HABECHOTO MHCTPYMEHTA M YeTBepTOi ocu) He MeHee 320 mM. MHTepdeiic
noaxroueHus — USB.

JlomkeH uMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThl U BHELITHETO
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YIPaBIECHUS.
YrpaBisoomuid KOHTPOJUIEP JOKEH OBITh COBMECTHM €O cpeoit Arduino.
YpaBioomui KOHTPOJJIEP COBMECTUM CO CPENOM IPOrPaMMUPOBAHUS
Scratch, u s3p1koM porpammupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT MO IEPBBIM TPEM OCSM B 3aJlaHHBIN Yol U
Ha 33JIaHHBIN yroJI, TIOBOPOT 110 YETBEPTOM OCH HA 3aJaHHBIN yroJI,
IBUKEHME B KoopauHaTthl X, Y, Z, IepeMeIleHUE Ha 3alaHHOE PaCCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJI0KEHNUHN YTJIOB,
nepenady AaHHBIX O TEKYIIMX KOOpAUHATaX MHCTPYMEHTA.

JlomkeH noaepKuBaTh NEPEMEIICHUE B IEKAPTOBBIX KOOPAUHATAX U YIilax
IIOBOPOTA OCEM, C 3aJJaHHON CKOPOCTBIO U YCKOPEHHEM.

Tunsl nepeMenieHnii B 1€KapTOBbIX KOOpAUHATAX: ABHKEHUE T10
TPAcKTOPUH, IBUKEHUE 10 MPAMON MEKIY ABYMsI TOUKaMH,
MepeNnphIriBaHue U3 TOYKU U TOUKY (IEPEHOC OOBEKTA).

12.

O6pa3zoBaTenbHBIN HAOOD

JUTSL U3YUCHUS
MHOTOKOMITIOHECHTHBIX
POOOTOTEXHUYECKUX
CHUCTEM U
MaHHITYJISIUOHHBIX
po6oToB

OO6pazoBaTenbHbIN KOMIUIEKT JOKEH OBITh IPEeIHA3HAYEH JUIsl U3yUEHUS
POOOTOTEXHUYECKHX TEXHOJIOTUH, OCHOB HH(POPMALIMOHHBIX TEXHOJIOTUI U
TEXHOJIOTMH IPOMBIIUICHHON aBTOMAaTU3alMH, a TAK)KE TEXHOJIOTHI
[IPOTOTUIIMPOBAHUS U aJAUTUBHOI'O IIPOU3BOJICTBA.

B cocraB komIuIeKkTa JOMKHO BXOIUTH!

1) UnTennexTyanpHblil CEepBOMO/IYIIb C HHTETPUPOBAHHOM CHCTEMOI
yIpaBieHus, MO3BOJISIONIEH 00beTUHATH CEPBOMOIYIIHU APYT C IPYTOM IO
nocseoBaTelbHOMY UHTEpdeiicy - He MeHee 61T,

2) PoGOTOTEXHHYECKHIT KOHTPOJUIEP MOIYJILHOTO THITA, IPEICTABIISIONIHI
c000#1 0JTHOTUTATHBI MUKPOKOMITBIOTED C OTIEPALMOHHON cucteMoi Linux,
00BEIMHEHHBIN ¢ epuPepuitHbIM KOHTPOJIEPOM C TIOMOIIIBIO TJIATHI
pacupenus. PoOoToTexHHUECKUi KOHTPOJUIEp TOJIKEH YOBIETBOPSTh
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO sJI€p BCTPOCHHOTO
MHUKPOKOMIIbIOTEpA - HE MeHee 4, TAKTOBasi 4acToTa sijipa - He MeHee 1,2

1 .

1 .
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I'Tu, oosem O3V - He menee 512 MO, manuune untepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, nudpoBbie 1 aHAJIOTOBBIC TTOPTHI JIS
MOJIKJTIOYEHUS] BHEIITHUX YCTPOUCTB, a Takxke WiFi umu Bluetooth s
KOMMYHHKAI[MH CO BHEIIHUMU ycTpoiicTBaMH. PoOoToTeXHMUECKUit
KOHTPOJIIEP JI0JIKEH 00eCcIeuynBaTh BO3MOKHOCTb IPOrPAMMHUPOBAHUS C
NOMOILBIO cpeAcTB sA3bIK0B C/C++, Python u cBoGo1HO pacnpocTpaHsieMoit
cpensl Arduino IDE, a Taxoke yrpaBieHHs] MOACTSIMA POOOTOTEXHUIECKHUX
cucteM ¢ nomotibio cpenbl ROS.

3) BorauciuTesnbHbIi MOAYJIb CO BCTPOCHHBIM MUKPOKOHTPOJIJIEPOM - HE
MeHee 11mT. BerancnurenbHbli MOy b JOJDKEH 001afjaTh BCTPOCHHBIMU
(G POBBIMU TIOPTaMU - He MeHee 1 21T U aHaJIOrOBBIMU IOPTAMHU- HE MEHEE
12T, BeravcnurenbHbI MOYIb T0JKEH 001a/1aTh BCTPOSHHBIM MOAYJIEM
6ecripoBoHOM cBs3u Tuma Bluetooth u WiFi1 ans co3nanus annaparHo-
IIPOrpaMMHBIX PELIeHUH U "yMHBIX/CMapT"-yCTpOMCTB AJs pa3paboTKH
pemenuii "MHTepHeT Bemei".

BeruucnuTenbHblii MOIYIIb TOJIKEH 001aJaTh COBMECTUMOCTBIO €
nepudepuiHBIMHU TIATaMU JUIS ToAKIItoueHns K cetr Ethernet n
MOJIKJIIOYEHUS BHEIITHEH CHIIOBON Harpy3KH.

4) Monyib TEXHHUECKOTO 3pEHHS, TPEICTABIISIONINNA CO00# yCTPOWCTBO Ha
6a3e BBIYMCIUTEILHOTO MUKPOKOHTPOJUIEPA U HHTETPUPOBAHHOM KaMephl,
o0ecrnieunBarollee pacrno3HaBaHue MPOCTEHIINX H300pakeHn Ha MOAyJIe 3a
CUeT COOCTBEHHBIX BBHIUMCIUTEILHBIX BO3MOXKHOCTEH - HE MeHee 111T;
Monynb TEXHUYECKOTO 3pEHHMSI TOJIKEH 00ecTeunBaTh BO3MOKHOCTb
OCYILECTBIIATh HACTPOMKY IKCIO3ULIMH, OanaHca 6enoro, HSV
COCTAaBJISIFOIIUX, TUTOIIAIA OOHAPYKHMBAEMOM 00JaCTH U300paKEeHMSI,
OKpYTJIOCTH OOHApPYKMBAEMOMN 00JIACTH N300paKEHUS, ITOJIOKEHHE
oOHapyXHBaeMbIX 00acTelf OTHOCUTEIBHO IPYT Ipyra

Moy TEXHUYECKOTO 3pEHNUs JOJKEH UMETh BCTPOCHHbIE HHTEP(EICHI -
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SPI, UART, I2C nnu TTL nns kxoMMyHUKaMu JpyT ¢ APYroM WU
BHEIIHUMU YCTPOHCTBAMH.

5) KoMIIeKT KOHCTPYKTHBHBIX JIEMEHTOB U3 METaJUIa JUIsi COOPKU MOJICIIN
MaHMITYJIATOPOB - HE MeHee 11T;

6) KomruiekT 251eMeHTOB J1si COOpPKH BaKyyMHOT'O 3aXBaTa - HE MeHee 11IT.
OO0pa3oBarenbHbIi pOOOTOTEXHUYECKUN KOMILJIEKT JOJDKEH COAEp KaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEIEH ISl IPOTOTHITMPOBAHUS MO/IEIIeH
MOOMJIBHBIX M MAaHUITYJIILIMOHHBIX pOOOTOB pazauMyHOro Tuna. B cocras
KOMILJIEKTA JIOJKHBI BXOJUTHh HHCTPYKIIMU U METOJUYECKUE YKa3aHUS 110
pa3paboTKe TpeXMEPHbBIX MoJiesieil MOOUIIBHBIX POOOTOB,
MaHUITYJISIIHOHHBIX pOOOTOB C PA3IMYHBIMH TUIIAMUA KHHEMATUKH (YTII0Bast
KHHEMaTHKa, TNIOCKO-TIapajiesbHasi KHHEMaTHKa, JiefIbTa-KUHEMaTHKa,
SCARA unu pelyakHasi KWHeMartuka, rardgopma CtroapTa u T.11.).
OO6pa3oBarenbHbIi pOOOTOTEXHUYECKUN KOMITJIEKT JOJDKEH COAEp KaTh
WHCTPYKIIUU TI0 IPOSKTHPOBAHUIO POOOTOB, HHCTPYKIIUH U METOAUKH
OCYILECTBIICHUS HHKEHEPHBIX PACUETOB MPH NMPOESKTUPOBAHHUHU (pacueTsl
Harpy3Kv 1 MOMEHTOB, pacueT MOIIHOCTH TIPUBOJIOB, pPacyeT MapaMeTpOB
KMHEMaTHUKH U T.I1.), THCTPYKLUH 110 pa3pabOTKe CUCTEM YIPABICHUS U
MIPOTPaAMMHOTO 00ECTIeUeHUS TSl YIIpaBJIeHUS] poOOTaMU, HHCTPYKIIMA U
METOAMKH IO pa3pabOTKe CUCTEM YIPABJICHHUS C dJIEeMEHTaMH
MCKYCCTBEHHOT'O MHTEJIEKTa U MAIIMHHOTO O0yYEeHHUS.

Komnn

0TEepHOE 000pyA0BaHUE

13.

Hoyt0yx

dopm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJu4ue;
Pycckas packiagka KjaaBuaTyphbl: HAIUUUE;
Jnaronane 5kpaHa: He MeHee 15,6 ToMOB;
Paspemenune skpana: He MeHee 1920x1080 nuxceneit;

1 .

1 .
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KomnunuecTBo snep npoueccopa: He MeHee 4;

KonnuecTBo NOTOKOB: HE MeHee §;

bazoBas TaktoBas yacrtorta npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBasl 4acToTa rpoueccopa: He Menee 2,5 ['T'w;
Komi-mamsarts nporeccopa: He Mmenee 6 MoOaiir;

O0BeM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O06bem noIepKUBAEMO ONEpaTUBHON NMaMATH (111 BO3MOKHOCTH
pacipenus ): He MmeHee 24 ['0aiT;

O6nem Hakomuteld SSD: He menee 240 ['0aiiT;

Bpemst aBToHOMHOI paboThl OT OaTapeu: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oosee 1,8 Kr;
Buemnnit uarepgeiic USB crannapra He Huxke 3.0: He MeHee Tpex
CBOOOTHEBIX;

Buemnnit uarepdeiic LAN (ucnonb3oBaHME NEPEXOTHUKOB HE
MPEAYCMOTPEHO): HAJTUYHE;

Hannuue moayneit u untepdeiicoB (MCIONb30BaHUE MEPEXOTHUKOB HE
npenycmotrpeno): VGA, HDMI;

becnpoBoanas cBa3b Wi-Fi: Hanuume ¢ nognepxkoii crannapra IEEE
802.11n unu coBpeMeHHEE;

Web-kamepa: nanmuuue;

Manunynsatop "Mellb'": HanU4KeE,;

[IpenycraHoBieHHas ONEPAMOHHAs CUCTEMA C rpauyecKum
10JIb30BaTEILCKUM UHTEp(delicom, obecrieurBaronias paboTy
pacrpocTpaHeHHBIX 00pPa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHIHA:
HaJM4ue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THII KOPITyCa: METaJl;

BO3MOKHOCTb 0€30MaCHOTr0 3alUIEHHOI0 3aMKOM XpaHEHHs HOYTOYKOB:

HaJIU4He;

1 .
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BO3MOKHOCTbH 3apsIKH HOYTOYKOB: HaJIMUYHUE, MOAEPKKa HOYTOYKOB U3
KOMILJIEKTa ITOCTABKH;

Hanmuue poyrepa Wi-Fi crangapra 802.11n unu coBpemensee: 1 mir.
HoJIIep>KKa HOYTOYKOB U3 KOMILJIEKTa TOCTAaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 HITYK, OJJIEP’KKa HOYTOYKOB U3 KOMIUIEKTa
MIOCTaBKU;

Hanpsoxenne nutanus: 220B\500n;

[ToTpebnsemas momHOCTh, BT (Makcumym): 2500;

[ToTpebiisiemsrii TOk, A (MakcumyMm): 12;

JlnuHa mHypa 3JeKTPONUTaHus: OT 2,5 MeTpa;

3amyra oT nepeHanpsHKeHus, KOPOTKOTo 3aMbIKaHUS: HAINYHE;
Koueca jutst mepeiBMKEHUs C TOPMO30M: HAJTMYHE.
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