MUHUCTEPCTBONPOCBEIIEHUS
POCCHVICKOV®EJIEPAIINA

( MUHITPOCBEINEHUA POCCHUN)

PACIIOPAXEHMHE

«12 »IHBAPS 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, IEHTPOB 00pa30BaHus
€CTEeCTBEHHO-HAYYHOM U TEXHOJIOIMYeCKOM HANPABJICHHOCTEH

Bo ucnonnenne nyHkra 4 IlpaBui npegocTaBlieHUss W paclpeiesieHusl CcyOcuauil
u3 penepanpHoro  Oropkera  Oromkeram  cyObekToB — Poccuiickoit denepanuu
Ha co(MHAHCHPOBAHUE PACXOJHBIX 00s513aTeNIbCTB CyObEeKTOB Poccuiickoit denepanuu,
BO3HUKAIOIIMX TIPU pEajv3allid PETHUOHAIBHBIX MPOEKTOB, 00€eCIeunBaIOIINX
JOCTIDKEHUE TIeJIeH, TToKa3aTesied M Pe3ysbTaToB (efepalbHbIX TPOEKTOB, BXOSIINX
B COCTaB HAal[MOHANLHOTO TpoekTa «OO0pa3oBaHuE», B paMKax TOCYJapCTBEHHOU
nporpammbl  Poccuiickoit  @enepanuu  «Pa3Butue  oOpaszoBaHMs», MPUBEAEHHBIX
B [Ipunoxennn Ne 5 k rocynapcrBeHHoM nporpamme Poccuiickon @enepauun «Pa3surue
o0Opa3oBaHuUs», YTBEpKIEHHOM nocTtaHoBieHneM [IpaButensctBa Poccuiickoit denepaiuu
oT 26 nexabps 2017 r. Ne1642:

1. VrtBepautrh npunaraempie MeTOAMYECKHE PEKOMEHAAIMU TI0  CO3JaHUIO0
U (YyHKIIMOHUPOBAHUIO B 00IIc00pa30BaTEIbHBIX OpraHU3alUiIX, PaCIOJ0KEHHBIX
B CEJIbCKOM MECTHOCTH U MaJjbIX TOpOJiax, LIEHTPOB 00pa30oBaHUsl €CTECTBEHHO-HAYYHOH
W TEXHOJIOTUYECKOM  HANpPaBJIICHHOCTEHW B  PAaMKax PErMOHAIBHBIX  MOPOEKTOB,
o0ecreynBaoIMX JOCTUXKEHUE LeTIeH, moKa3aTeseil U pe3yibTaTa (peaepalbHOTOIPOeKTa
«CoBpemeHHas IIK0JIa» HAIMOHAIBHOTO MpoekTa «O0pa3oBaHuey;

2. KoHTposb 32 UCTIOJITHEHUEM HACTOSIIETO PACIOPSHKEHUST OCTaBIISFO 3aCO00M.
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[Tpunoxenue

YTBEPXIEHbI
pacnopsbKeHueM
MuHuCcTEpCTBA IPOCBEUICHHUS
Poccuniickonn @enepanun
ot «12» suBaps 2021 1. NeP-6

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



1. O01mMenoJoxKeHus

Hacrosmue Mertoauueckue pexomeHgauun (nanee — PexomeHpanmn)
HalpaBJeHbl Ha OOECTICUCHHE €IWHBIX OPTaHU3AIMOHHBIX M METOIUYECKHUX
YCIOBUM  CO3MaHUS HM  OOIUX TMOAXOJ0B K  (PYHKIMOHUPOBAHUIO B
00111e00pa3oBaTEIbHBIX OPraHU3AIMIX, PACTIOIOKEHHBIX B CEIbCKOW MECTHOCTH H
MajblX  ropojax, ULUEHTPOB  OOpa3oBaHMS  €CTECTBEHHO-HAyYHOU U
TEXHOJIOTUYECKON HampaBieHHocTe «Touka pocta», B 1ensx oOecrneyeHus
peanuzauuu (enepanbHoro mnpoekra «CoBpeMEHHas IIKOJIa» HaIMOHAIBHOIO
npoekta «OOpaszoBanue» (manee — ¢eaepibHbI MPOEKT), B TOM YHCIIE
YCTaHOBJICHHUsSI TpeOOBaHUM K pe3ylbTaTaM MCIOJIb30BAHUS CYOCHIUU U3
dbenepanpHoro OropkeTa OrKeTaM CcyobekToB Poccuiickoit denepanun Ha
COMHAHCUPOBAHHE  PACXOJHBIX  00s3aTeIbCTB  CcyOBeKkTOB  Poccuiickoii
denepalnuy, BO3ZHUKAIOMIMX TMPU  peaU3alldd  PETHOHAIBHBIX  MPOEKTOB,
00ecreynBaIINX JOCTHKEHUE LIeNIeH, TToKa3aTenel u pe3ysbrara GpeaepanbHOro
npoekTa «B 001eo0pa3zoBaTeNbHBIX OpraHU3alMsIX, PACIIONIOKEHHBIX B CEIbCKON
MECTHOCTH M MaJIbIX TOPOJIaX, CO3/laHbl U (PYHKIIMOHUPYIOT LIEHTPHI 00pa3oBaHus
€CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOMHAIIPABICHHOCTEW.

[IpuBeneHHbIE B HACTOAIMMX PekoMmMeHAanuax TpeOOBaHUS SIBIISIFOTCS
MUHUMAJIbHBIMU. Opranbl HCIOJHUTENBHOW BIAacTH CyOBeKTOB Poccuiickoi
®denepanuu (opraHbl MECTHOTO CaMOYTIPABIICHHUS) MIPU peanu3alluid MEPOTPUITHIA
M0 CO3/JaHuI0 U (YHKIMOHUPOBAHUIO B 00IE0O0pa30BATENbHBIX OpraHU3alUIX,
PaCIOJIOKEHHBIX B CEILCKON MECTHOCTH U MaJIbIX TOPOJIax, IIEHTPOB 00pa30BaHMUS
€CTECTBEHHO-HAYYHOW W TEXHOJIOTMYECKOW HampasieHHocTed «Touka pocrta»
(mamee — Ilentper «Touka pocra») BIpaBe oOecrneynBaTh TpeOOBaHUS,
MPEBBIIAIOININE YCTAHOBJICHHBIE HACTOSIIIMMU PexoMeH 1ausimu.

Hemstmu coznanust LlentpoB «Touka pocTay SBISETCS COBEPLICHCTBOBAHUE
YCIIOBUM JUIsl TOBBINIEHUS KadecTBa OO0pa3oBaHUsi B 00HI€00pa30BaTEIbHBIX
OpraHu3alysX, PAacHOJOKEHHBIX B CEIbCKOM MECTHOCTM W MajbIX TOpOJaX,
paclIMpeHrss BO3MOXKHOCTEH OOydYaromuxcsi B OCBOCHHM YYEOHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOM  HAIPABICHHOCTEW, MpOorpamm
JIOTIOJIHUTEILHOTO ~ O0pa3oBaHUs  €CTECTBEHHO-HAyYHOM UM TEXHUYECKOU
HaIpaBJIEHHOCTEW, a TakKe AJIA MPAKTUYECKOW OTpabOTKM ydyeOHOro marepuasa
1o y4eOHbIM mpeaMeTaM «DPusnkay, « XuMus»,«bruonorus.

[enTtpsl «Touka pocTay oOecrieunBAIOT MOBBIIICHUE OXBaTa 00YYaIOUTUXCS
o01ieo0pa3oBaTeNbHbIX OPraHU3aLUM, PACIION0KEHHBIX B CEIbCKOM MECTHOCTU U
MajbIX TOpOJax, MpOrpaMMaMH OCHOBHOIO OOILNET0 U JIONOJIHUTEIHLHOTO
0o0pa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HAMpaBIEHHOCTEN C
UCIIOJIb30BAHUEM COBPEMEHHOTO 000pYAOBaHUSI.

OpraHu3alMoOHHO-TEXHUYECKOe,  METOJMYeckoe U  MHGOPMAIMOHHOE
COMPOBOXKJICHNE cOo3/lanus B cyObekTax Poccuiickoit @eaepanuu lleatpoB «Touka
pocta»  ocymecTBiasier — PenepanpHOE  TOCYJIapCTBEHHOE  aBTOHOMHOE
oOpa3oBaTeNbHOE  YUpEXKACHHWE  JOMOJHUTENBHOIO  MpOo(hecCHOHATIBHOTO
oOpa3zoBaHusl  «AKaJeMHUs pealn3alid  TOCYJAapCTBEHHOW  TOJUTUKA |
po(eCCHOHATEHOTO Pa3BUTHs PAOOTHUKOB 00pa30BaHUSIMHUHUCTEPCTBA



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

2. Tlopsiaokco3nanusi

entpst «Touka pocTa» MOTYT co37aBaThCs KAk 3a CUET CPENICTB CyOcUIui
denepanbHOrO OIOKETa B paMKax peanu3auuu (eaepaibHOro MpoeKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HUHBIX MPOTPaMM U MPOEKTOB 3a CUET
CpelncTB OrKeTOB cyObeKTOB Poccuiickoii @enepauuu, CpeICcTB MECTHBIX
OIOPKETOB U BHEOIO/IPKETHBIX HCTOYHHUKOB.

Coznanune IlentpoB «Touka pocTa»  OCyHIeCTBIsieTCs Ha  0Oasze
o01reo0pa3oBaTeNbHbIX OpPraHU3aIUi, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJlbIX TOpoJax, Mpy 3TOM B MEPBYIO ouepenp co3znanue Llentpos «Touka pocra»
PEKOMEHAYETCS OCYLIECTBISATH B OpraHu3aluAX, [OKa3bIBAKOIIUX HU3KHE
oOpa3oBaTeibHbIE PE3yIbTaThl.

B cnyuae co3nanus llentpa «Touka pocra» 3a c4eT CpeicTB CyOCHIUU U3
dbenepanpHoro Orojkera B paMkax (denepanbHoro mnpoekta «CoBpeMeHHas
IkoJa» cyonekT Poccuiickoit @enepaiuuonpeaesisieT:

- OpraH HCHOJIHUTENbHOW Biactu cyOwvekta Poccuiickoii Pexnepanuu,
OTBETCTBEHHBIN 3a peaju3alMi0 MEPONPHUSATUH MO CO3JaHUI0 U O00ECIEUEHHUIO
dbyukiuonupoBanus IlentpoB «Touka pocTa» Ha TEppUTOPUU CYOBEKTa
Poccuiickoit @enepanuu (PernoHanbHBIRKOOPAUHATOD);

- KOMILUIEKC Mep (IOpOKHYIO KapTy) MO CO3/1aHUI0 U (HYHKIIMOHUPOBAHUIO
[lentpoB «Touka pocra» corigacHo [Ipunoxkenutro 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:

MEPOIPHUATHS, HAITPABIICHHBIE HA cOo3aHne U OTKpbiTUE L{eHTpoB «Touka
pocTay;

MEpONPUSITUS, HaMpaBJeHHbIE Ha o0ecreueHne (QYHKIUOHUPOBAHUS
HenTpoB «Toukapocray;

MEPOTPUATUS 1O  TOBBIIIEHUIO  MPOGECCHOHATBHOTO  MacTepCcTBa
pabotuukoB LlenTpoB «ToukapocTay;

MEPOIPUATUA TIO KOHTPOJIO JOCTHUKEHHS MHUHUMAIBHBIX IOKa3aTeleu
co3nanus U pyHkiuronupoBanus LlentpoB «ToukapocTay.

PervonaneHblli  KOOPIMHATOP B COOTBETCTBUM  CO  CPOKaMmu,
ycTtaHoBjeHHbIMU B [Ipunoxkenun Ne 1 k PekoMeHnnanusam,yTBepKIaeT:

— JIOJDKHOCTHOE JIMIO B COCTaB€ PETHOHAIBHOTO BEIOMCTBEHHOTO
MPOEKTHOTO O(prica, OTBETCTBEHHOE 3a co3/jaHue U (yHKIHoHUpoBaHuelleHTpoB
«Touka pocray;

— MEepPEYEHb MOKA3aTEJIEN U MHIMKATOPOB, COOTBETCTBYIOIINX NPUBEICHHBIM
B [Ipunoxenun Ne 2 k HactosiimuM PekomeHjanusiM, MX3Ha4eHUH;


https://www.apkpro.ru/

— TMepedyeHb 00111e00pa3oBaTeNIbHbIX OpraHU3alluid, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpOJaxX, Ha 0a3e KOTOPHIX MJIAaHUPYETCS CO3JAaHHe
[HentpoB «Touka poctay (1o ¢popme, npeacrasieHHon B [Ipunoxxenun Ne3);

— tunoBoe [lonoxxenne o LlenTpe oOpa3zoBaHUsI €CTECTBEHHO-HAYYHOU U
TeXHOJOornyeckol HanpaiaeHHocTel «Touka poctay ([Ipunoxenue Ned).

Cosmanne meHtpa «Touka pocra» Ha 0Oa3ze 001Ie00pa3oBATEIHLHON
OpraHu3allyd  JIONyCKaeTcd KaKk IyTeM  BBIJACJIECHHS  COOTBETCTBYIOILETO
CTPYKTYPHOTO TOJApa3JeieHnus o0eo0pa3oBaTeNbHOM OpraHu3alui, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPAa3/IEIICHU.

OO61eo0pazoBaTeNbHas OpraHu3alus U3aeT JOKaIbHBIM HOPMATUBHBIN aKT
0 HazHaueHuu pykoBoautens Llentpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a (YHKIIMOHHPOBAHUE U Pa3BUTHE), & TAKXKE O CO3/IaHMHU 1IeHTpa « Touka pocta» u
YTBEPKIACHUH TOJI0KEHUS 0 AesTeabHoCcTH LleHTpa «Touka poctay.

PernoHanbHblll KOOpIWHATOP HE IMO3aHEE OHA OTKpHITHA LlenTpa «Touka
pocta» olecreynBaeT pa3MElIeHUE B CIEHHAIBHO cO3AaHHOM paszaene«Llentp
«Touka poctay oduIMAIBHOrO caiiTa 00IIe00pa30BaTEIBLHON OpraHU3alU B
MH(OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «MHTepHeT» wuHpopManuu o
co3naHun M (yHkuuonupoBanuu llentpa «Touka pocta», B TOM UHCIE
uHpopMaluu 00 oOpazoBaTeNbHBIX Mporpammax, oodopynoBanuu Llentpa «Touka
pocTa», IUIAHHPYEMOM pPEXKHUME 3aHATHH  0Oydaroluxcsi, IUIaHUPYEMBIX
MeponpusITusaX. B co3maHHOM paznene opuIUalbHOIO caiiTa 00pa3oBaTENbHOM
OpraHM3alMi TaKXke pa3Mmelaercs HHpopMalus O HaIMOHAIbHOM MPOEKTE
«O6pa3zoBaHue» (B TOM UYHMCIE JOTOTHUI), aJpec caiiTa U ouIuanbHas CUMBOJIMKA
MununcrepcTBa nmpocsemenust Poccurickont @enepanum.

PernonanbHbIi KOOPJAMUHATOP obecrieynBaeT uH(popMHUpoBaHUE
denepanabHOro omeparopa B ClIydae CO3[aHUS Ha TEPPUTOPUU CYyObEeKTa
Poccniickont ®@enepanun LlentpoB «Touka pocta» B paMKax MHBIX NMPOTpPaMM MU
IIPOEKTOB, HE OTHOCAILIMXCS K pean3anuu denepanbHoro npoekra « CoBpeMeHHast
IIKOJIa» HAIMOHAJIBHOTO MpoekTta «OO0pa3oBaHUE», 32 CUET CPEACTB OOJIKETOB
cyonrekToB Poccuiickoit @enepanyu u (M) CpeICTB MECTHBIX OIOJIKETOB U (MJIH)
BHEOIO/DKETHBIX HMCTOYHHMKOB, a TaKXE HallpaBJI€HHWE Ha COIJIACOBAHUE
denepanbHOMY OINEpaTOpy KOHLENIMH CO3JaHUS M (PYHKIMOHUPOBAHUS TaKUX
[lenTpos.

3. TpeboBaHus K MOMeNIEeHUSIM, KOMILJIEKTOBAHUIO 000PY10BAHUEM,
PACXOHBIMU MATEPUAIAMH, CPEACTBAMH 00y4YeHHS] HBOCTIMTAHUSA

Cosznanne llentpoB «Touka pocTa» NpenanosiaraeT KOMIUIEKC YCJIOBUM MO
OCHAILIEHUIO 00pa30BaTENIbHbIX OpraHu3aluii  000pYJOBaHUEM, PACXOJHBIMU
MaTepuajiaMH, CpeICTBaMHU OOy4YeHHMs] UM  BOCIUTAHHUS ISl JIOCTIKEHUS
00pa3zoBaTeIbHBIX PE3YyJIBTATOB MO MPEAMETHBIM 00J1acTsIM « ECTECTBEHHOHAYYHBIE
npeamete», «EcTtecTBeHHBbIe HaykuW», «Marematuka W UHOOpPMATHUKAY,
«OO1IecTBO3HaHNE M €cTecTBO3HaHMe», «TexHonorus», 00pa3oBaTebHbBIX
mporpaMm oOIIero o0Opa30BaHUS ECTECTBEHHO-HAYYHOW U TEXHOJOTUYECKOMN
HANpaBJICHHOCTEN, NpPU pPeaIu3aldd KypCOB BHEYPOUHOU JEATEIBHOCTH U



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

[lepeuenp HampaBJIeHHOCTEH peanu3yembix Ha Oasze llenTpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOTPaMM MOXKET OBITh PACHIMPEH B 3aBUCHMOCTH OT
UMEIOIIUXCS Yy 00Ileo0pa30oBaTeIbHBIX OPraHU3allMil  yCIIOBHM, a Takxke
NOTPEOHOCTEN YH4aCTHUKOB 00pa30BaTEIbHBIXOTHOIIEHHIA.

Coznanne  nentpa  «Touka  pocta»  mpexamnonaraer  pa3BUTHE
oOpa3oBaTenbHON HHPPACTPYKTYPHI 00IIe00pa30BaTEIHPHON OpraHU3alNHA, B TOM
YHClie OCHaIIeHHE 00111e00pa3oBaTeIbHOMOPTraHn3alnu:

— 000pymOBaHUEM, CPEICTBAMH OOYYCHUS M BOCIUTAHUS U1 U3Y4YeHUS (B
TOM YHCJIE JKCIEPUMEHTAIBHOI0) MPEIMETOB, KYypCOB, MUCHUUIUIAH (MOIyJIeH)
€CTECTBEHHO-HAYYHOW HAINPABICHHOCTH M TEXHOJIOTMYECKOM HAIPaBICHHOCTEM
Opy  pealu3alldd  OCHOBHBIX  0OOIIe0oOpa3oBaTeNbHBIX  MOPOrpaMM U
JIOTIOJTHUTENBHBIX ~ 00IIe00pa3oBaTeNbHBIX MPOTpaMM, B TOM 4YHUCJIE IS
pacuIMpeHust coaepkanus y4eOHbIX nmpeaMeToB «Duzukay,« Xumus»,

«buonorusy;

— 000pyZOBaHUEM, CpEICTBAMU OOYYEHMS] M BOCHMTAHUS ISl U3YyYEHUs
OCHOB  POOOTOTEXHUKH,  MEXAHWKH, MEXAaTPOHUKH, OCBOEHHA  OCHOB
IPOrpaMMHUPOBAHMS, pEATM3ALMU  [POrpaMM  JTOMOJHUTEIBHOTO 00pa30BaHUS
TEXHUYECKON U €CTECTBEHHO-HAYYHON HAIPABJICHHOCTEM U T.J.

— KOMITBIOTEPHBIM U UHBIMOOOPYOBAaHUEM.

[lepeyenb, MUHUMAIBLHO HEOOXOAMMbIE (PYHKIMOHAIbHBIE U TEXHHUYECKHE
TpeOOBaHMSI W  MUHUMAJBHOE  KOJMYECTBO  OOOPYJIOBaHUSA, PACXOIHBIX
MaTepHayioB, CPEACTB OOYUYEeHHsS M BocHUTaHUs A ocHamleHus: [{entpos «Touka
poctay (mamee — HUHPPACTPYKTYPHBIA JIUCT), OMpenesitoTcss PernoHaibHbIM
KoopAuHAaTopoM ¢ yuderoMm IlpumepHoro mnepedHs oOOpyHOBaHUS, PACXOIHBIX
MaTepuasoB, CPEACTB OOy4YEHHUS M BOCHHMTAHUSA JUIsl CO3/1aHUSA U OOecreyeHus
(YHKIIMOHUPOBAHMUS  LIGHTPOB  OOpa30BaHMsI ~ €CTECTBEHHO-HAYyYHOH U
TEXHOJOTMYECKON HampaBieHHOCTH «Touka pocTta» B 0011€00pa3oBaTeIbHbBIX
OpraHu3alysX, PACMOJIOKEHHBIX B CEIbCKOW MECTHOCTH W MallbIX TOpoJiax
(ITpunoxxenne No 6), HNpPUMEPHOrO THUIMOBOTO HWH(MPPACTPYKTYPHOTO JIUCTA,
onpeznensiemoro denepanbHbIM ONEPATOPOM, U HacTOSIMX Pexomenaauii.

B pamkax ocHamieHuss —0011€00pa30OBaTENbHBIX  OpPraHUu3aluid  [pU
dbopmupoBaHun UHPpACTpyKTypHOro jucTa cyOnekT Poccuiickoii deneparuu
BIIpaBE€ BBHIOpaTh CTAaHAAPTHBIA WU NPOQPUIbHBIA KOMIUIEKT OOOpYIOBaHUS,
MIPE/ICTABICHHBIN B IPUMEPHOM MEpEeYHE 000PYI0BaHUS, PACXOIHBIX MAaTEPHUAJIOB,
cpenctB oOydeHuss M BocnuTaHus Ans ocHameHus LlentpoB «Touka pocTa»
(ITpunoxkeane Ne  6). Jlimg  MaJOKOMIUICKTHBIX  00IIe0Opa30BaTEIbHBIX
OpraHM3aIii- 00beM SIMHHI CPSACTB OOYYCHHS H BOCIIMTAHHS (HOPMHUDPYETCS B
MEHBIIEM KOJINYECTBE.

! MasnokoMeKkTHO#M 00mieo0pa3oBaTeNnbHON OpraHu3aleil B paMKax peaau3alldid MEpONpPHUITHI 10 CO3JaHUI0 U
(hYHKIIMOHHPOBAaHUIO IIEHTPOB CCTECTBEHHO-HAYYHOH M TEXHOJOTHMYECKOW HAINpPaBICHHOCTEH IPU3HACTCS
o0mreoOpa3oBaTeNpHasl OpraHW3alys, YHUCICHHOCTh KJIACCOB-KOMIUICKTOB B KaXKJIOW W3 MapajuieNicii KOTOpoi
cocTaBIIsIeT He OoJiee | eMUHUIIBL.



[IpodunbHbIE KOMILIEKT OOOpPYJAOBaHUS MOXKET OBITh BBIOpaH IS
o011eo0pa3oBaTeNbHBIX OPraHU3aINi, IMEIOIINX Ha MOMEHT CO3IaHMs IICHTPa
«Touka pocta» HAOOp CpelcTB O0OyUYEHUS U BOCIUTAHUS, MOKPHIBAIOIINNA CBOMMU
(GyHKUHMOHATBHBIME  BO3MOKHOCTSIMA  0a30Bbl€ MOTPEOHOCTH TMPU  H3YYECHHUH
npeaMeToB «Pusuka», «Xumus» u «buonorus».

[MpodunbHbli  KOMIUIEKT 00OpyAOBaHUsA obOecrieuuBaeT 3PGHEeKTUBHOE
JOCTHKEHHE 00pa30BaTENbHBIX PE3YNbTaTOB OOYYAIOUUMUCS IO MporpaMMam
€CTECTBCHHO-HAYYHOM W TEXHOJIOTUYECKOM HANpPaBICHHOCTEHW, BO3MOXKHOCTh
yrayOJIEHHOTO N3YUYEHHUS OTACIBHBIX MIPEIMETOB, B TOM YKCe 11 (JOPMHUPOBAHUS
U300pETaTeNIbCKOT0,  KPEaTHBHOTO, KPUTHYECKOTO  MBINUICHUS,  Pa3BUTHS
(GyHKIHMOHATIBHOM TPAMOTHOCTH Y OOydYarouuxcsi, B TOM YHCJI€ €CTECTBEHHO-
HAay4YHOU U MaTeMaTUYECKOM.

[Ipu dopmupoBanuu UHOPACTPYKTYPHOTO JHUCTA U3 NPOPHIBHOTO
KOMILJIEKTA B 003aTEIILHOM MOPSAKE 00ECIeUnBAETCs BHIOOP CPEICTB OOYUECHHUS U
BOCITUTAHUSI HE MEHEEe YeM 10 TpeM yueOHbIM npeameTaM («Dusukay, « XuMHs»,
«buonorusi») M KOMIOBIOTEPHOTO oOopynoBanus. OcTaBHIMECS IO HUTOram
OTIpeJIeNIeHUsT 0053aTeNbHOTO O0OpYAOBAHUSI CPEJCTBA, MPETYCMOTPEHHbBIE ISt
ocHamenus llentpa «Touka pocta», pacnpenenstoTcs Ha NpUOOpPETEHHE
JIOTIOJIHUTEILHOTO  O0OPY/IOBaHMS, BXOJMSIIET0 B TIEepeYeHb 00OpYyAOBaHUA,
PacXO/IHBIX MAaTEpHAJIOB, CPEACTB OOYyYEeHHS U BOCHUTaHUS MPOPUIBLHOTO
komruiekTa ([Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIALIHSIM).

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

PervonanbHbIi KOOPANHATOP oOecrieunBaeT COTJIACOBAHUE
c(hOPMHPOBAHHOTO B COOTBETCTBUU C THUIMOBOM (opmoil UHEOPACTPYKTYpPHOTO
mucta ¢ DenepalibHbIM  ONEPATOPOM B  COOTBETCTBUU C  PETJIAMEHTOM,
onpenensgeMbiM PeaepaibHIMOIIEPATOPOM.

[Ipy HampaBieHWHM Ha COTJACOBaHUE HHQPPACTPYKTYPHOTO JIUCTA,
COZIEpIKAIllET0  CTAHAAPTHBIE  KOMIUIEKThI,  PervoHanbHBII  KOOpPAUHATOP
npenoctasisiet (mo popme deaepanbHOTO onepaTopa):

- TOJTBEPXKJEHUE OTCYTCTBUSI B COOTBETCTBYIOIIMX OOpa30oBaTElbHBIX
OpraHU3alMsIX, OCHAICHHE KOTOPBIX IUIAHUPYETCS, OOOPYIOBaHUS, PACXOIHBIX
MaTepuasioB, CpPEICTB OOyYeHHS U BOCIUTAHUS, VYKAa3aHHBIX B IEPEUHE
CTaHJAPTHOTO KOMILUICKTA;

- MOATBEpKJAeHUe Hamuuusi (00 oOecrneueHre HaIU4Yds 0 MOMEHTa
ocHanleHus LlentpoB «Touka pocTta») yClIOBUU IJi XpaHEHUS U HCIOJIb30BAHUS
XUMUYECKUX PEAKTHBOB, B TOM YHCJIE HEOOXOAUMOTO OOOpYIOBaHUS, BKIIOYAs
mKad BHITSHDKHOW MaHOPAMHBIN W mIKad Uisi XpaHEHUS XUMHUYECKUX PEaKTHBOB
OTHEYNOpHBIN, cormacHo Ilepeynto cpeactB oOydeHHST ¥ BOCHHUTAHUS,
HEOOXOIMMBIX JIJI pean3alii 00pa3oBaTebHBIX MPOTPAMM HaYyaIbHOTO OOIIETO,
OCHOBHOTO 0O0IEero u CcpeaHero oOmero oO0pa3oBaHMs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCJIOBUSAM  OOyYeHHs, HEOOXOJUMOro TP  OCHAICHUU
o011eo0pa3oBaTeNbHbIX OpPraHU3AlMK B LENSAX peaju3aldud MEpONPUATHA IO
COJIEHCTBHIO cOo3AaHmI0 B cyOobekTax Poccuiickoit @enepannu (MCXoaau3



MPOTHO3UPYEMOM  MOTPEOHOCTH) HOBBIX MeECT B  00IIe00pa3oBaTeIbHBIX
OpraHu3alusX, YTBEp)KIAECHHOMY TmpukKazoM Munmnpocsemenuss Poccun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpa3zoBaTenbHble OpraHuM3aliid, Ha 0a3e KOTOPBIX CO3/al0TCS U
byakuuonupytor  Ilentper  «Touka pocTta», TODKHBI  COOTBETCTBOBATH
JEHCTBYIONTUM TPEOOBAHUAM K YCTPOUCTBY, COACPKAHUIO M OpTraHU3AINH PEKUMa
paboThl 00pa30BaTEILHBIX OPTAHU3AIUN U WHBIM HOPMATHBHBIM TIPABOBBIM aKTaM,
OTPEACTSAIONMM TpeOOBaHUS K OpraHu3aluu OOIIEro U JIOMOJHUTEIHLHOTO
oOpa3oBaHMUsI IETEH.

[Tomemennst (GyHKIIMOHATBHBIE 30HBI, B TOM 4YHCJIe Y4eOHbIE KaOWHETHI
busuku, xumun, 6uonorun) Llentpa «Touka pocTay peKOMEHIYETCs pacioiaraTh
B IIpe/iesiax OJTHOTO3/IaHMUS.

[IpoexTupoBanue, 3oHupoBanue nomemeHuit LlentpoB «Touka poctay u
OTpe/ieNieHNe AU3aiiH-pEIIeHUH OCYIIECTBISIETCS C Y4YeTOM PYKOBOJICTBA IIO
MPOCKTUPOBAHUIO IIEHTPOB «Touka pocTa», yTBEepKAaeMoro GheaepabHbIM
OIEPaTOPOM.

[Ipn mpoexTHpoBaHuM, 30HUPOBaHUHU noMeleHnit Llentpos «Touka pocra»
ClIeyeT YYHUTBIBAaTh OCOOCHHOCTH OOOpPYAOBaHHUA, PACXOIHBIX MaTEpHAJIOB,
cpencTB  OOy4eHUMss M BOCHUTaHUSA, KOTOpPhIM Oyner  oOecreyuBaThCes
oOpa3oBarebHasi OpraHu3aIus.

[Ipoext  30oHupoBanus  noMmemieHun  LlentpoB  «Touka  pocrta»
npenacrasigercss DenepanbHOMY OMNEPATOPY OJHOBPEMEHHO C MpEACTaBICHUEM
UHOPACTPYKTYPHBIXITUCTOB.

4. Opranuzaunusi 00pa3oBaTeJbHONIEATETbHOCTH

OOpasoBaTenbHast AEATENbHOCTh Ha 0a3e 1eHTpoB «Touka pocTay
OCYUIECTBIISIETCS O 00pa30BaTEIbHBIM MMPOrpaMMaM OOIIEr0 U JOMOJHUTEIBHOTO
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  ONPEACNSIOTCS B  COOTBETCTBUU C  METOJWYECKUMU
MartepuajlaMi M PEKOMEHIALMSIMH, YCTAHABIMBAEMBIMU U aKTyaJU3UPYEMbIMHU
denepanbHBIMONIEPATOPOM.

Ha ©6aze muentpoB «Touka pocra» oOecrneunBaeTcs peaausaius
oOpa3oBaTEIbHBIX  MPOTPAMM  E€CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOU
HaIMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOAAaTeNhCTBA B cdepe oOpa3oBaHMS W C Y4YETOM peKOMEeHAAIuil
denepanbpHOrO omeparopa. B oOs3arensHOM mopsjke Ha 0a3e 1eHTpoB «Touka
pocTay 0becreuynBaeTCsl OCBOEHHE 00YJarOIIMMHCS YI€OHBIX MPEIMETOB
«Duzuka», «Xumus», «buomorus» ¢ HUCHONB30BaHHUEM IPHOOPETAEMOTO
00OpyI0BaHUS, PACXOIHBIX MATEPUAJIOB, CPEJCTB OOYICHHS M BOCTIMTAHHSL.



He menee 1/3 oObema BHEYpOUHOU JEATEIBHOCTH OOYYAIOIIUXCS IOJKHO
OBITh OPUEHTUPOBAHO HA MOJJEPKAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTEW 00pa3oBaTeNbHBIX MpOrpamMM, MpPU ATOM O0OBEM Mporpamm
€CTECTBEHHOHAYYHON HAINpaBICHHOCTH HE MOXET cocTaBiiATh MeHee 20% oOT
oOmiero o0beMa BHEYpOUHOU aesTesnibHOCTH. OOpa3oBaTeNbHbIE MPOTPAMMBI 110
JPYTUM  HaIlpaBJICHHOCTSM NPH HAJIWYUU  BO3MOXKHOCTH PEKOMEHIYETCS
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pa3zpabotka pabouux nporpamm 1o npeameraM «duznkay,«XuMus»,
«buonorus», y4eOHbIM MpeAMETaM €CTECTBEHHO-HAYYHOM W TEXHOJOTHYECKOU
HaIpaBJICHHOCTEW W3 YacTH Y4YeOHOro IuUiaHa, (GOopMUpyeMOH ydacTHUKaAMHU
o0pa3oBaTeNbHBIX OTHOUICHUHM, TMPOrpaMM BHEYPOUHON JE€ATENBbHOCTH W
JOTIOJTHUTEIBHOTO  00pa30BaHUsl  OCYIIECTBIISIETCS  00111e00pa3oBaTeIbHBIMU
OpraHu3alusIMH, B KOTOPBIX CO3/1al0TCs LIEHTPhI «Touka pocTa», CaMOCTOSITEIbHO
C YYETOM METOJMYECKUX MAaTEpUAIIOB U pekomeHaaumi denepanpbHOro oneparopa.
Peanuzanusi oOpa3oBaTelbHBIX MPOrpamMM JOTOJHHUTEIBHOTO 0Opa3oBaHUsl B
MaJIOKOMIUIEKTHBIX 00IIe00pa30BaTEIbHbBIX OPraHU3ALUAX OCYILECTBIAETCS MPHU
HaJIMYUHM Yy OpPraHU3allMd COOTBETCTBYIOLIUX YCIOBUH. JlJI1 MamOKOMIIIEKTHBIX
001eo0pa3oBaTeNbHbIX OpPraHU3alUid JTOMYCKAeTCs OTCYTCTBHE JMIIEH3UUM Ha
JOTIOJTHUTENBHOE O00pa30BaHUE U pPEAIU3YEMBIX MPOrPAMM JIOMOJHUTEIBHOTO
oOpa3oBaHUs.

PexkoMeHmanuy MO  HWCHOOJB30BAHUIO  CTAHJAPTHOTO  KOMIUIEKTa
obopynoBanus Llentpa «Touka pocTtay mpH peanusalnuu NporpaMM €CTECTBEHHO-
HAay4YHOU M TEXHOJIOTMYECKON HAaIpaBJICHHOCTEN onpenaeneHsl B [Ipunoxenun Ne 5
K HacTosiuM PekoMeHiauusm.

CompoBOXKIEHHE M METOJIMYECKOe  O0OeCleueHUue  MCIOJIb30BaHUs
npopUILHOTO KOMIUIEKTa 00OpyJOBaHUS B 00pa30BaTEIbHOW JESITEIBLHOCTH
ueHTpoB «Touka pocta» ocymiectisier DenepanbHbIi ONEpaTop.

MeTtonnueckue Marepuanibl, pa3padOTKU U MHbIE MaTEpHUaJIbl IO BOIIPOCAM
UCIIOJIb30BaHUsl TNPO(PHUIBHOTO KOMIUIEKTa O0O0OpYyJI0BaHUsA pa3padaTbIBarOTCH,
aKTyaJUM3UPYIOTCS U pacrpocTpanstorcs DeepasbHbIM ONEPaTOPOM, B TOM UYHUCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeIua MHCTPYMEHTOB (BHIE0, BeOHHap,
myOuKaIm).

®enepabHBIM  ONEPATOPOM Ha PEryJSIPHOM OCHOBE 00€ecreYrBaceTCs
IPOBEJCHUE METOJWYECKUX U OOydyaroluX MEpONpHUsITH 1O BOIpocam
opranusanuu ooOpaszoBarenbHOro nmnpouecca B Llentpax «Touka pocTtay ¢
IPUMEHEHUEM NMPOPHIBHOIO KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOANYECKON
NOMOIIM  TpU  pa3paboTKe  ydyeOHbIX  MaTepuanoB,  3aJaHuil  JJIs
COBEPILIEHCTBOBAHUS MPAKTUYECKOW TMOArOTOBKH OOYYalOIUXCA M0 Y4YEeOHBIM
peaMeTaM, KypcaM BHEYPOUHOU AESTENbHOCTH, JOMOJHUTEILHOTO 00pa3oBaHuUs
JeTeN.

[lenarornueckue paOOTHUKH, OCYIIECTBISIOIIME MEATEIBHOCTh Ha 0Oaze
[lentpoB «Touka poctra» ¢ TNOpUMEHEHHEM TPOGUILHOTO  KOMIUICKTA
o0OpylOBaHUs, MPOXOJAAT OOy4deHHe 10 mporpaMmaM JOMOJIHUTEIHLHOTO
npodeccuoHanbHOTO 00pa3oBaHusi (KypChbl TIOBBIMIEHUS KBaTU(UKAIIUN) W3
denepanpHOTro peectpa nporpamm I10. [Topsimenne kBanupukanum



neJaroru4eckux pabOTHUKOB OCYIIECTBIISIETCS HE peKe OJIHOTO pa3a B TPH roja.
5. OpraHm3anMoOHHO-MeTOANYEeCKOe CONMPOBOKIEHNE U UCIIO0JIb30BAHUE
HHOWM CO3IaHHOM B pAaMKAaX peaju3alii HAIIMOHAJILHOTONIPOEKTA
«Oo0pa3zoBanne» HHPPACTPYKTYPHI

B mensix KOMIUIEKCHOTO CONMPOBOXACHUS AeaTenbHOCTH LleHTpoB «Toukay»
denepadbHBIM  OTIEPATOPOM O0OECIICUHUBACTCS OCYIIECTBICHUE ITyONHMKAIUNA |
OOHOBJICHHSI METOJMYECKHX MAaTepUAIOB, BKJIIOYAIOMIMX Y4eOHO-METOANUECKHE
MaTepuanbl  (MHCTPYKIIMH,  METOAMYECKHE  TOoCcoOus,  MHGOPMAIIMOHHBIE
MaTepUaIbl, MEpEYHU  PEKOMEHIYEMBIX  JINTEPATYPHBIX  HCTOUYHHMKOB,
BUJIEOMATEpUANIbI U Jp.), a TakKe MaTepuaibl [0 UTOraM MPOBEACHUS
Meponpusatuii denepanbHOro omneparopa (BeOMHaApbI, CEMUHAPHI, KOH(pEPEHIUH,
COBEIIAHUSI UJIP.).

st nmegarorudeckux pabotHukoB LlentpoB «Touka poctay denepaibHbIM
ornepatopoM  0O€eCleYuBaeTCS MPOBEACHUE TEMAaTUYECKUX BEOMHAPOB H
00pa30BaTeNbHBIX MEPONPUATHI, HANPABIECHHBIX HAa pa3bACHEHHE BOIPOCOB
peanu3anuu 00Opa3oBaTelbHBIX IporpamMm Ha 0Oaze llenTpoB «Touka pocra» c
pUMEHEHUEM TPO(PHIBHOIO KOMIUIEKTa 000PYI0BAHHUS.

Jliist PeruoHanbHBIX KOOPJIMHATOPOB U PYKOBOAIIMX paOOTHUKOB LeHTpoB
«Touka pocta»  ®DenepanbHbli  omeparop  OOECIEUUBAET  MPOBEIACHUE
TEMAaTUYECKHX BEOMHAPOB, HAIPABJIEHHBIX HA JIOMOJHUTEIBHOE pPa3bsCHEHUE
BOIIPOCOB, OTHOCSAIIUXCS K MCIOJHEHUIO KOMIUIEKCOB MEp (IIOPOXKHBIX KapT) IO
co3manuio M (¢yHkuuoHupoaHuto IleHTtpoB «Touka pocTay, TOCTHUKEHUIO
YCTAaHOBJICHHBIX ~ TOKa3aTejell  (yHKIIMOHUPOBAHMS, HCIOIB30BAHUIO HMHOU
CO3JaHHOM B paMKaxX peajdu3allid HaIMOHAIBHOTO TMpoekTa «O0pa3zoBaHuUE)
UHOPACTPYKTYPHI.

B umenmsax 5¢¢eKkTHBHON OpraHM3allMOHHO-METOAUYECKON  MOJIACPKKH
co3ganuss W QyHkuuonupoBaHus LlentpoB «Touka pocTay Ha TEPPUTOPHUH
cyorektoB  Poccuiickoit ~ ®Denmepanun  PermoHanbHbIM  KOOPAHHATOPOM
oOecrieynBaeTCs BOBJICYCHHE JETCKUX TeXHOMapkoB «KBaHTopuym», IEHTpOB
nudpoBoro odpazopanus aerei «IT-kyO», KIIFOUEBBIX IIEHTPOB JOMOIHUTEILHOTO
oOpazoBanus «Jlom Hay4HOl KoJutaboparuu» B nearenbHOCcTh LleHTpoB «Touka
pocTay B cieayromux ¢popmarax:

1. TlpoBeneHre COBMECTHBIX MEPONPUATHMA JJIsi OOydYaromuxcs U
MeJarornueckux pabOTHUKOB 0011e00pa3oBaTeIbHBIX OpraHu3aluii, Ha 0a3e
KoTopbix co3patorcs LlenTpol «Touka poctay (oOydaroliye ceMUHapbl U MacTep-
KJIACChl MO0 BOMNPOCAaM HCIOJIb30BaHUSI OOOpPYIOBaHUS, CPEACTB OOYYEHHS U
BOCIIMUTAHUS, METOAUYECKHE MEpOMNpPHUSATHUS IO  BOMpocaM  pa3pabOTKH,
COBEPILIECHCTBOBAHMUSI W BHEIPEHUS MPOrpaMM JOMOJHUTEILHOTO 00pa30BaHUs
€CTECTBCHHO-HAYYHOM M  TEXHUYECKOW  HANpaBJICHHOCTH,  OpTraHU3alUU
BHEYPOUYHOUM JIESITEIHHOCTH OOYYalOIIUXCS, WHAUBUIyATbHBIE KOHCYJbTAIlUU
JUTSTIEIarOTUYECKUX PAaOOTHUKOB, B TOM UHCJIE B PEXKUME OHJIANH; 3aHATHSA
MPOEKTHOMW JAESATEIbHOCTHIO; KOHKYPCHBIE M COPEBHOBATEIbHBIE MEPOIIPUATHS IS

JeTeu u ap.).



2. OpraHumzanusi ¥ ydacTHe B PETHOHAIBHBIX M MEXKPETHOHAIbHBIX
KoHpepeHuax, dectuBaniax, ¢opymax Mo oOOMEHY OmnbIToM paboThl Ha
BBICOKOOCHAILICHHBIX YYEHUKO-MECTAaX, B TOM YHCJIE 0 peaIM3alHy NpeIMETHBIX
obnacteit  «EcrecTBeHHOHay4Hble  MpeAMEThI»,  «EcTecTBeHHBIE HAyKW»,
«Marematuka u uHbopmaTHKa», «OOIIECTBO3HAHUE M ECTECTBO3HAHUEY,
«TexHonorus», a TakXe MporpaMM JOMOJIHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-
HAay4YHOU Y TEXHUYECKOM HAIIPABICHHOCTEM.

3. VYuyactue pernoHaJbHBIX KOOPAMHATOPOB, MpeacTaBuTenciilleHTpon
«Touka pocTa» W MHBIX LIEHTPOB, (QYHKIMOHUPYIONIMX HA TEPPUTOPUH CYOBEKTa
Poccuiickon @enepannu, B Mmeponpusatusax dOeaepaibHOro oneparopa.

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

4. Opranu3zanus U y4acThe B IPOBEICHUHU UH(OPMAIIMOHHBIX KaMIIaHUU 110
NOMYJSPU3allMd  HAallMOHAJIBHOTO TMpoekTa «OO0pa3oBaHue» HAa TEPPUTOPHH
cyobekToB Poccuiickoii denepannn, B TOM YUCIE COOBITUSIX, MPOBOIUMBIX JJIS
KOHCYJIbTAlIMOHHOTO COIPOBOXACHUS POAUTEIEH (3aKOHHBIX IPEICTaBUTEIIEH)
oOy4aromuxcss O BO3MOXHOCTAX Ul Pa3BUTHsSI CHOCOOHOCTEM M TaJlaHTOB HX
JeTei, MpopecCHOHANbHON OpPHUEHTAMM U YCIEIIHOTO OCBOEHHS OCHOBHBIX
o0pa3oBaTeIbHBIX MTPOrpamMM 00IIErooOpa3oBaHusl.

5. Pa3zpaboTka, yTBep)KJIE€HUE M peau3alus CETEBBIX 00pa30BaTEIbHBIX
IIPOrpaMM C UCIOJIb30BAHUEM BBICOKOOCHAIIECHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyonekte Poccuiickoit denepaiiii B paMKax HaIlMOHATLHOTOMIPOEKTa
«O6pa3oBaHue», B TOM 4YHCI€ COBMECTHO C JETCKMMHM TEXHOIAapKaMu
«KBanToprym».

6. Boeieuenne oOydaromuxcs oO0IIeo0pa30BaTEIbHBIX OpPTraHU3AIMKA, Ha
0aze koTopbix co3natorcs U (yHkuuoHupyroT LlenTpsr «Touka pocra», B
paznuyHble (QOPMBbI COMPOBOXKIECHHUS M HACTAaBHUYECTBA C HCIOJIb30BAHUEM
KaJIpOBBIX PECYpPCOB, 00ECIEUMBAIOUIMX pPa0OTYy BBICOKOOCHAIEHHBIX YYEHUKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoit ®denepanny B paMKax HAIIMOHAJIBHOTO
npoekta «OOpa3oBaHHE» € Y4E€TOM  METOJOJOTHU  (LIEJICBOM  MOJEIIH)
HACTaBHUYECTBA  OOydYarolIuMXcsi s OpraHu3alMii,  OCYIIECTBISIOMIMX
00pa30BaTeNbHYI0 JAEATEIbHOCTh MO O0O0IIe00pa30BaTEIbHBIM, JOMOJIHUTEIBHBIM
oOmieoOpa3oBaTebHBIM W MpOTpaMMaM  CpeIHero  mpodecCHuOHaIBLHOTO
oOpa3oBaHus, B TOM YHCII€ C MPUMEHEHHEM JIY4IINX MPAKTUK OOMEHa OIBITOM
MEXTy00yUYaroIUMHUCS.

[lentpet «Touka pocTta» HCHOMB3YIOT HWHDPPACTPYKTYPY H KaJPOBBIC
pecypcbl  AeTckux —TexHomapkoB «KBaHTOpuym», co3gaBaeMblx Ha 0ase
o01ieo0pa3oBaTeNbHbIX OpraHU3aluid, IJs pPa3BUTUS MPOEKTHOW ESITEIIbHOCTH
oOyuaromuxcs. Ilegarormueckue paboruuku LlentpoB  «Touka  pocray
00€eCIeynBalOT y4acTHe OOYYalolMXCS B MEPOIMPHUSATUSAX JIETCKUXTEXHOMAPKOB
«KBaHTOpHYM» C yIaJ€HHBIM UCIOJIb30BaHUEM 000PYI0BaHUS, CPEACTB OOyUEHHUS
Y BOCIUTAHUS, a TAK)KE TPUHUMAIOT y4acTUE B OPraHU3yEMbIX UMHU CEMUHAPAX IO
JeMOHCTpanuk  A(PQGEKTUBHOIO  OIbITa  pealn3allud  00pa30BaTEIIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOTUYECKOMMMHBIXHAIPABICHHOCTENCPEITMUHBIX



o011e00pa3oBaTeNbHbIX OpraHu3aliii, pacloil0KEHHbIX Ha TEPPUTOPUU CYyOBEKTa
Poccuiickon @enepanumu.

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

[Ipu mpoBeaeHWH pPa3IUYHBIX MEPONPUSATHMI, CBI3aHHBIX C pealnu3aluci
HallMOHANIBHOrO TMpoekTa «OO0pa3oBaHUE», HCIOJIB30BAHHUEM COOTBETCTBYIOLIEH
UHOPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJKHO OBITH 00ECTIEUEHO
uxX HMHGOPMAIIMOHHOE COMNPOBOXKJICHHE, B TOM YHCIE B CPEICTBAX MAacCCOBOM
uH(pOpMAaIK, COIMAIBHBIX CETSIX, Ha callTax o0pa3oBaTEIbHBIX OpPraHU3AIMM C
UCIOJIb30BaHUEM (DUPMEHHON CUMBOJIMKH HAITMOHAIBHOTO MPOEKTA
«O0pazoBaHue.

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

6. TpedoBanus k punancosomy odecnevyennio llenrpoB«Touka
pocra»

dunaHcoBoe obecrneueHue QGyHkimoHupoBanus llenTpoB «Touka poctay
BKJIIOYAET 3aTpaThl B COOTBETCTBUU ¢ OOUUMHU TPeOOBAHUSIMHU K OIPEACIICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE TOCY/IapCTBEHHBIX (MYHUIIMIIAIBHBIX) YCIYT B
chepe ONIKOIBLHOTO, HaYalbHOTO O0IIEro, OCHOBHOT'O OOIIET0, CPETHETO OOIIEro,
cpeaHero mnpodeccuoHaIbHOTO O00pa3oBaHUs, JAOMOJHUTEIBHOTO OOpa30BaHUS
JI€Te U B3POCIBIX, JOTOJIHUTEIHHOTO MPO(hecCnOHAIBHOTO 00pa30BaHUs JIJIs JIUII,
UMEIONIUMX WM TOJy4YalluX cpeaHee mnpodeccuoHallbHOEe 0o0pa3oBaHUeE,
po(EeCcCHOHAILHOTO 00y4YeHHUs, MPUMEHIEMBIMH TIPU pacyeTe oobema cyOcuauu
Ha (pHAHCOBOE OOECIIeYCHUE BRITIOJIHCHHS TOCYIapCTBEHHOTO (MYHHUIIMITAIEHOTO)
3aJlaHds Ha OKa3aHHe TOCYJapCTBEHHBIX (MYHHMIIMIAIBHBIX) YCIYT (BBITOJTHEHHE
paboT) rocyJapCTBEHHBIM (MYHHUIIMIAIBHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazom MunnpocBemenus Poccum ot 20 Hos06ps 2018 1. Ne 235 wu
BKJIFOYAIOIITUMU B TOM YHUCJIE:

- OoIUlaTy TpyJAa TeJaroruyeckux paboOTHUKOB 0011e00pa3oBaTebHON
opranu3zanuu, obecrneunBaronux GpynknuonupoBanue [lentpos « Toukapocray;

- MPUOOPETEHNE TOCTATOYHOTO 00BEMA OCHOBHBIX CPEJICTB M MaTEPUATLHBIX
3aracoB, B TOM YHCIIE PACXOIHBIX MaTepHalioB, JJiI OOECIEUCHHUs peaau3aluu
oOpa3oBaTeIbHBIX MporpaMM B 0OBbEeME, HEOOXOAMMOM JUIsl HEMpephIBHOM
peanuzanyu 00pa3oBaTEILHOTOMPOIIECCa;

- oOecrieueHue TEeKylel  JAeATEeTbHOCTU 00111€00pa30BaTeIbHOM
OpraHM3alMy Mo 0OecTeueHN0 00pa30BaTeILHOTONpoIIecca.



[Ipu dopmupoBanuu Orokera cyobekta Poccuiickoit deneparuu
(MecTHOrO OIOJKETAa) HA OYEpPeAHOW ToJ W IUIAHOBBIM IMEpUOJ]] HEOOXOAUMO
IpEeayCMaTPUBaTh OFOJKETHBIC AaCCUTHOBAHHMS B 00BEME, HEOOXOIUMOM JUIS
dbuHaHCOBOTO OOecmeueHus GyHKIMOoHUpoBaHus LleHTpoB «Touka pocra», B TOM
YHCJIC C YIETOM COOTBETCTBYIOIICHIHICKCAIUH.

7. 3aKJII0UYUTEIbHBICIIOI0KCHUS

[Ipu peanuzanu MEpoONpUSATUN B LEISAX CO3AaHUS U (DYHKIIMOHUPOBAHUS
[lentpoB «Touka poctay cyowbekT Poccuiickoit ®enepanuu obecrneunBaeT
coOJto/IeHre TpeOOoBaHMI AHTUMOHOITOJIBHOTO 3aKOHOAATEIBCTBA U
3aKOHOJIATEIhCTBA O KOHTPAKTHOW CHUCTEME B cepe 3aKylmoK TOBapoB, padorT,
yCIIYT J1 00ecriedeH s TOCYAapCTBEHHBIX U MYHUIIMTIATBHBIX HYK]I, B TOM YHCIIE
B YacTu oOecrieueHus: MOBBIMIEHUSI dPGEKTUBHOCTH, UCKIIOUEHUS OTPaHUYCHHUS
Kpyra TIOCTaBIIMKOB M  TIOCTaBJISIEMOTO  OOOpYJIOBaHUs,  IOBBIIICHUS
pPEe3yJAbTaTUBHOCTU  OCYIIECTBIICHUS 3aKyNOK, OOECIEUYECHUS] MPO3PavYHOCTH,
MpeAOTBPAICHUS KOPPYIIIUU U JPYTUX 3T0YNOTPEOICHUH.

[Ipu ocymectBienun cyobektamMu Poccuiickoil @Peaepanuu 3aKyrnok
TOBAapOB, pabOT, YCIyr C IEeIbl0 NpUOOpeTeHHs 00OpYIAOBaHUS, PACXOIHBIX
MaTepuaioB, CPEACTB OOyUEHHS U BOCIIUTAHUS B LIENAX co3nanus LlenTpon
«Touka pocrta» 3a cuer cyocuauu w3 QeaepanbHOro OrMKeTa OrKeTam
cyorektoB Poccuiickoit ®enepanmu  Ha  COPUHAHCUPOBAHHE  PACXOJIHBIX
00s13aTeNbCTB cyOBekTOB Poccuiickoit deneparyu:

- obOecrieunBaeTCsl IEHTpPAIU3alUs 3aKylOK B TOPSIKE, OINPEIACICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTpPaKTHOUW cucteme B cdepe
3aKyNOK, TOBapoB, paboT, yciayr s oOecnedeHus ToCYJIapCTBEHHBIX U
MYHULUTATBHBIXHY K,

- MPUMEHSETCS] HAIMOHAIBHBINM PEKUM B COOTBETCTBUM C TPEOOBAHUSIMHU
ctatbu 14 @enepanbHoro 3akoHa ot 5 anpensa 2013 r. No 44-D3 «O KOHTpaKTHOMN
cucteMe B cdepe 3aKylmoK TOBapoB, paboOT, YyCIyr msg oOecIeUeHHUs
rOCyJJapCTBEHHBIX U MYHULIMIATbHBIXHY XK.

Kpome TOro, mpu oCymecTBICHUH 3aKymnmokK cyObekTamu Poccuiickoit
denepanyu JOIKHBI OBITh YUTCHBI:

- nosnioxkeHust nocraHosiieHus [IpasurensctBa Poccuiickont denepaunu ot
03.12.2020 Ne 2013 «O MUHMMAaJBHOM J0JI€ 3aKYyNOK TOBApOB POCCHUUCKOIO
MIPOUCXOKICHUSY;

- moJioxkeHust nocrtaHoBieHusa I[IpaBurenbcTtBa Poccuiickonn @Penepaunu
or 03.12.2020 Ne 2014 «O wmuHHMMaNIbHOM o00s3aTEILHONM J0JIE€ 3aKYIOK
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, OKa3aHWW 3aKYIMAeMbIX YCIYT, OCYIIECTBICHHBIX B IENAX JTOCTHUKCHUS
3aKa3YMKOM MHUHUMAJIBHOM 00s3aTENBHONW IOJIM 3aKYIMOK, O TPEeOOBaHMSIX K
CONIEP)KaHUI0 ~ OOOCHOBAaHMSI ~ HEBO3MOXHOCTH  JIOCTHKEHHUS  3aKa34MKOM
MUHUMaJIbHONO0S3aTEIbHONUT0TM3aKYTOKPOCCUMCKUXTOBAPOB(BTOMYHCIIC



TOBAapOB, TOCTABIIIEMbIX TIPU BBINOJHEHUM 3aKyMaeMbIX padoT, OKa3aHUU
3aKyMaeMbIX YCIYT) OTAEIbHBIX BUIOB, IPH OCYUIECTBICHUHU 3aKyMOK KOTOPBIX
YCTAHOBJICHBl OIPAHUYECHUS JOMYyCKa TOBApOB, MPOUCXOISAIIUX U3 MHOCTPAHHBIX
roCyAapcTB, O MOPSAKE MOATOTOBKH M pa3MEIEHUs B €AUHON MHGOPMAIIMOHHON
cucteMe B cdepe 3aKylmoK Takux oTyera U obocHoBaHus», «llomoxkenuem o
MOpPSIAKE, KPUTEPUSX UM TOCJIEACTBUU MPOBEJICHUS OIEHKU  BBINOJIHEHUS
3aKa3YUKOM OOS3aHHOCTH JOCTYIKEHUS MHUHUMAJIbHOW 00s3aTeNhbHOU JOTHU
3aKyIOK POCCHMCKUX TOBapoB (B TOM YHCJIE TOBApOB, MOCTABISIEMbIX MpHU
BBITIOJTHEHUU 3aKyMaeMbIX pabOT, OKa3aHMM 3aKyNaeMbIX YCIYT) OTACIbHBIX
BUJIOB, IPU OCYIIECTBICHUM 3aKYNOK KOTOPBIX YCTAHOBJIECHBI OTPAHUYCHUSA
JIOITyCKa TOBAPOB, MPOUCXOISIINX U3 UHOCTPAHHBIXTOCYAAPCTBY).



KOMILJIEKC

Hpuaoxenue Ne 1

K MeToauuecKkuM PCKOMECHIAIIUAM

MEP («IOPOKHASI KAPTA») I10 CO3JJAHUIO U ®YHKIIUOHUPOBAHUIO B
OBIIEOBPA30BATEJILHBIX OPTAHU3ALIUSIX, PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOI, U TEXHOJIOTMYECKOI1 HAIIPABJIEHHOCTEM

«TOYKA POCTA»
Ne | HaumeHoBaHH€ MEPOTIPUSITHUS OTBETCTBEHHBII PesynbTar Cpoxk
Y TBepKACHBI:
— JOJKHOCTHOE JIMI[O0 BCOCTaBe
PErMOHAIILHOTO
BEJIOMCTBEHHOT'O MMPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3/1aHUE U
KIIMOHMPOBAHUE LIEHTPOB .
ymxn p HEHTP PacniopsimuTenbHbIM akT
«Touka pocray;
PErMOHAIILHOI'O OpraHa
— NIOKAa3aTeNnIeATEIbHOCTH .
WCITOJIHUTEIIbHON
eHTpoB «ToukapocTay;
BJIACTH,
- tunoBoe [lonoxenue o .
PernonanbHbIit OCYIIECTBIISIOIIETO HE M03/1Hee
1. |nesrensHoctu LlenTpoB «Touka 2
KOOPIHUHATOD rOCyAapCTBEHHOE 31 suBapsa X roga
pocTa» Ha TEPPUTOPUHU
N yIpaBiieHue B cepe
cyowekta Poccuiickoit
oOpazoBaHus (j1anee -
®denepanun o
pacnopsIUTEIbHBIN aKT
— TIepeUCHb
POUB)
0011e00pa3oBaTeIbHBIX
OpraHu3alMi, PaCOJIOKEHHBIX
B CEJIbCKOW MECTHOCTHU U
MaJbIX ropojiax, Ha 6a3e
KOTOPBIX TUIAHUPYETCS
co3nanue LlenTpoB «Touka
pocTay.
Pernonansusiii | [IuceMo QenepaibHOTO Comiaco
2 CdopmupoBaH u cormacoBaH KOOPJIUHATOD, orieparopa u OTIETBHOM
' UHQPACTPYKTYPHBIN JTHUCT dbenepanbHBId | pacHOPSAUTENBHBIN aKT y
rpaduxy
omnepaTrop POVB
OO®bsIBIIEHBI 3aKYIIKU TOBAPOB, .
PernonanbHeiit N3Bewenus o He no3naHee 1
3. paboT, yCIIyT JUIS CO3TaHus
KOOPAMHATOP MPOBEACHUU 3aKYIIOK anpens X roja
Lentpos «Touka pocra»
CdopmupoBaHbI TPOEKTHI . .
Pervonanbheiii  |PacnopsnurensHblil akT|  He mo3aHee |
4. | 3onupoBanus LlentpoB «Touka
KOOpAUHATOP POMB anpeins X rojaa
pocTay
5 [IpoBeneH MOHUTOPUHT pabOT PernonanbHslii ITo popwme, 25 aBrycra X roja,
' 10 TIPUBEICHUIO TUIOLIAIOK KOOPJUHATOP onpeaensieMon najiee eXKeroaHo

2X —rox MIOJTyYCHHUS CYOCHTUHL.




Ne | HaumenoBanue meponpusatus | OTBETCTBEHHBIN Pesynbrar Cpok
entpoB «Touka pocta» B MuHnpocBeneHust
COOTBETCTBUE C Poccun nnmn
METOANYECKUMU ®denepanbHbIM
PEKOMEHIalUsIMU oIepaTopoM
Munnpocenienus Poccun
Hayvaino pa6ots! LlenTpos PernonanbHblii WNundopmannonnoe
6. 1 cenTs10ps X roga
«Touka pocta» KOOPJUHATOP ocsemenne B CMU
E>xexkBapTanbHblii MOHUTOPUHT
N 1 okTs0ps X rona,
BBINIOJIHEHUS TTOKA3aTelen . Otuer denepaibHOMY
PernonanbHbiit Janee —
1. CO3JaHUs U ONepaTopy Mo UTOraM
KOOPAMHATOP €XKEKBapTaJIbHO B

(yHKIIMOHUPOBAHUS IICHTPOB
«Touka pocra»

MOHUTOpHHTA

TEUYEHUE 2-X JIET




Ipunoxenune Ne 2
K MeToan4ecKnM peKoMeHAalusAM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIN
PEAJIN3AIINM MEPOIIPUSATHUM 11O CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3AIUAX, PACITIOJIO)KEHHBIX B
CEJIbCKOH MECTHOCTH U MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HATIIPABJIEHHOCTEM
«TOYKA POCTA»

MuHMMallbHOE 3HAaUECHHUE B

«TexHonorus» u (WIN) Kypcel

rox s MuHuMansHOE Meronuka pacuera
3HAYCHUE B TOJ 11 | MUHUMAaJIBHOTO TTOKA3aTels
HaumenoBanne nHIIKATOpa 0011e00pa30BaTENBHEIX
N N MaJIOKOMITICKTHBIX B IICJIOM IO CYOBEKTY
(moka3zaTens) OpraHu3aINiA, He Lo
obmeobpazoBarensHbIX | Poccuniickoit denepanmm, B
SIBIISTIOIIAXCS .
OpraHu3aIyi TOJ
MaJIOKOMIUICKTHBIMU
UHCIeHHOCTh 00YJaOIIIXCS
001eo6pa3oBaTeNbEHOM
OpTaHU3aIIH, OCBANBAIOIINX
IBa 1 Ooyee yaeOHBIX
IpeaMeTa 13 9ucia
MpeAMEeTHBIX00IacTel
«EcTecTBeHHOHAy4YHbIE
npeaMeTsh», «EcTecTBeHHbIE CymMa 3HaueHUI
HayKn», «MaTemMaTuka u MoKa3aTeJsl Mo BceM o01iie-
1 nHpopmarukay, 300 100 00pa3oBaTeIbHBIM
«OO011ecTBO3HAHKE U (B rox otkpertust — 150) | (B rox otkpeiTs — 50)|  opraHuzaumsm, Habaze
€CTECTBO3HAHUCY, KOTOPBIXCO3/IAI0TCS

LHCHTPBI «Touka pocTa»

BHEYPOUYHOH JeATEIFHOCTH
OOIIEHTEIUIEKTYJIbHOI
HaIpaBJIEHHOCTH C
UCTIONIb30BAHUEM CPEJICTB
00y4eHUs U BOCIUTAHUS
Hentpa «Touka pocta» 3
(denoBek)

YHCcIIeHHOCTD 06yqa}01111/1xc51

00meo0pa3oBaTeNbHOM .
CymMma 3Ha4YeHU
OpraHu3aliK, OCBAUBAIOIIIX
MOKa3aTest [0 BCeM 001Ie-
JIOTIOJTHUTENbHBIE
60 30 00pazoBaTenbHbIM
2 |oOuieobpa3oBarenbHbIC
. (B rox otkpeitst — 30) | (B rox oTkpeiTHs — 15)|  opraHuzanusm, Habaze
MPOrPaMMBbl TEXHHUECKON 1
KOTOPBIXCO3/IAI0TCS

eCTeCTBeHHOHay‘IHOﬁ
HaMpaBJICHHOCTH C
HCIOJIb30BAHUEM CPEACTB

ueHTpsl «Touka poctay

Hcnonp3oBaHue CpeAcTB OOOPYAOBaHHS, OOYYEHHS W BOCIHTAaHHS BO3MOXXHO Ha BCEX YPOBHSIX OOIIETO
0o0pa3oBaHUsT W IEJIECOO0pa3HO IS pealu3alliil YPOYHOW W BHEYPOYHOW JESITEIBHOCTH IO MpPOTrpaMMaM
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTMYECKOM  HampaBleHHOcTed. Pacder Tokasarens mpexycMaTpuUBacT
CYMMHPOBaHHE YHCJICHHOCTH OO0YyYaromuxcs o0I1eo0pa3oBaTe/ibHOW OpraHu3aliy, KaXKIbld W3 KOTOPBIX
3a/1efiCTBOBaH B OCBOEHHM HE MEHEE JIByX IPEAMETOB, KypCOB, AWCIUIUINH (MOIYJeH) €CTeCTBEHHO-HAyYHOU U
TEXHOJIOTHYECKOW HANPABICHHOCTEH B paMKax pealu3allid OCHOBHBIX 00mIe00pa3oBaTeNbHBIX IPOTPaMM.
YuuTeiBaroTCS yaeOHBIE MPEIMETHI U3 YHCIa MPEeIMETHBIX obyactel «MaTteMaTika 1 HHPOPMATHKAY,
«OO0ImecTBO3HAHUE U ecTecTBO3HaHHUE», «TexHonorus», «EcTecTBeHHOHayd4HBIC NpeAMETh», «EcTecTBeHHBIC
HayKn» W (WIM) KypChl BHEYPOUYHOW MEATCIILHOCTH, PEeai3yeMble C HCIOJIb30BAHHEM CPEIACTB OOydYCHHS U
Bocniutanusi LlentpoB «Touka pocta». B cinydae, eciin B 0011e00pa3oBaTesibHOM OpraHu3aium, oo1as YuCciIeHHOCTh
00y4JaromuXxcsl MEHbIIIEe YKa3aHHOTO 3HAUEHUS, 3HAUCHHE T0Ka3aTels JOJKHO COCTaBIATh He MeHee 80% ot obmiei
YUCIICHHOCTH 00yJarOIUXCs;




00y4eHUst 1 BOCITUTaHHS
Ientpa «Touka pocta» 4
("4enoBek)

Jlomst TeraroruaecKux
paborHukoB neHTpa «Touka
pOCTay, MPOLICAIINX 00yIeHHE
3 |mo mporpammam u3 peectpa 100 100 100
MIPOTrpaMM MOBBIIICHHS
KBaJTU(QUKAIMU (PeepaTbHOrO
omeparopa® (%)

* B ciyuae, ecii B 061[e06pa30OBaTENbHON OPraHU3aIIH, 00MIAs YHCICHHOCTh 00YUAIONMMXCA MCHBIIIE 3HAUCHHS,
YKa3aHHOTO B TOKa3arene |, 3HaueHWe IOKazaTelss JOJDKHO COCTaBIATh He MeHee 20% oT o0miedl 4hciIeHHOCTH
oOyyatomuxcs. st MaJOKOMIUIEKTHBIX 0011e00pa30BaTeNbHBIX OPraHU3aIMi JOITyCKAeTCsl OTCYTCTBUE JIMLEH3UU
Ha JOTIOJIHUTENbHOE 00pa30BaHUE U PEATM3yEMBIX TPOTPAMM JOMOIHUTEIBHOTO 00pa30BaHusl.

® B COOTBETCTBHH C nyHKToM 2 uyactu 5 crateu 47 ®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit ®epepanum» NOBBILICHHE KBAIM(HUKAIMK MEJarorH4ecKuX paOOTHHUKOB
OCYILIECTBIISIETCS HE pPeXe OJHOTO pa3a B TpH roja. [lopplmieHHe KBaTM(HUKALMU MEAarOTMYECKOro pabOTHHKA
neHtpa «Todka pocTay 3acUMTHIBaETCS MPU HAIWYUU JEHCTBYIOIMIETo (C AaThl MPOXOXKAEHHUS Mpouuio He Goiee 3
JIeT) YAOCTOBEPEHHS O TIOBBIIICHUH KBATH(UKAIIH 110 IIpOrpaMMaM, COOTBETCTBYIOIINM HaIpaBieHHOCTSM LlenTpa
«Touka pocTa», WIH MPOXOXKJICHUH OOydUeHHs MO Iporpammam (eaepanbHOro omeparopa. Takke yIHTHIBAeTCS
HaJIM4Me y IEeJarormyecKnxX paOOTHUKOB YAOCTOBEPEHHH O TOBBIIICHHN KBAIH(HUKAIWH IO MpOrpaMMaM M3
®denepanbHOro peectpa 00pa3oBaTENbHBIX IPOrPaMM JOIOIHUTEIHLHOTO MPO(eCcCHOHANEHOTO 00pa30BaHusl.



Ipuaoxenue Ne 3
K MeToan4ecKnM peKoMeHAalusAM

Ilepeuenn 001Ie00pa3oBaTEILHBIX OPraHU3AIUI, HA 0a3€ KOTOPBIX
IUIAaHUpYeTcs co3aaHue u GpyHKunoHupoBanue LleHTpoBoOpa3oBanus
€CTEeCTBEHHO-HAYYHOI U TeXHOJIOTH4YecKoil HanpaBJjieHHocTel « ToukapocTa»

B roay B pamkax ¢enepaabHoro npoekra « CoBpeMeHHas1 HIKOJIA»
HAaIIMOHAJIBHOI'O leOGKTa«OﬁpaC;OBaHI/Ie» B (HGUMBHOGCZHMQ
cyovekma Poccutickou @edepayuu)

Ne | HaumeHoBanme HaumeHoBaHue KOpuanyeckn | Yncnennoer | MajJlokOMIUIeKTHA

n/ | MyHHIMNAJBHOT | 001e00pa3oBaTebH i anpec b 00y4aro- a1 (na/uer,
n | o oOpasoBaHus Ol opranusaumum, Ha | 001Ieo0pa3o- mIuxcst KOJIUY€eCTBO
0a3e xoTopoii BaTeJIbHOM KJIACCOB-
IUIAHUPYeTCs OpraHu3anum KOMILIEKTOB)
coznanue LlenTpa (mo ycrany)
«Touxka pocra»




Ipunoxenune Ne 4
K MeToan4ecKnM peKoMeHAalusAM

Tunosoe Ilojo:xxenue
o llenTpe 00pazoBaHMsi €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM
HanpasJjieHHOcTel « Touka pocra» Ha 0a3e <naumenosanue
00weo0dpazoeamenvbHoll Op2aHu3ayuu™>

1. OO0mmenoa0KeHus
[lenTp oOpa3oBaHMsSI €CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKON
HaNpaBJICHHOCTEN «Touxa pocTta» Ha 0aze <HaumeHo8aHue

0bweobpazoeamenvHol opeanuzayuu>(naiee - LleHTp) co3man ¢ uenp0 pa3BUTHUS
y O0O0ydJarwmuxcs eCTECTBEHHO-HAYyYHOH, MaTeMaTH4ecKo, WH(OpMarmoHHON
TPAaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO M KPEATUBHOTO  MBIIUICHUS,
COBEPILICHCTBOBAHUS HaBBIKOB €CTECTBECHHO-HAYYHOU u
TEXHOJIOTMYECKONHANPABICHHOCTEN.

IlenTp He sABIAETCS KOPUAWYECKAM JIMIIOM H© JACUCTBYET JUJIA
JOCTIDKEHUSI  YCTaBHBIX — Ielie  <HaumeHosaHue  00weobpasosamenbHou
opeanuzayuu>(nanee — YUpexIeHHE), a TaKKe B IEIAX BBINOTHCHHUS 3a7a4 U
JOCTHXKEHUS [IOKA3aTeJIeN U PE3yJIbTATOB HALMOHAJIBHOTOIIPOEKTA
«O0pazoBaHue».

B cBoenn pearensHOocTH lleHTp pykoBoactByercs denepanbHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-®3 «O06 ob6pa3oBaHUU B
Poccurickon®@enepanum», , IPYTUMHA HOPMATUBHBIMHU JOKYMEHTaAMHU
MunucrepcrBa npocseuienus Poccuiickon denepannu, MHBIMU HOPMAaTUBHBIMU
npaBoBbiMuakTamuPoccurickondenepanyu, nporpaMMoipa3BUTHS
<HaumeHOB8aHUe 00WEOOPA308aMENbHOL  Op2aHU3ayuU>, IUIAHAMH padoThI,
YTBEPKAECHHBIMU yUpeIuTesneM u HacTosmuM [lonoxenuem.

I[lenTp B CBOEH JEATENBHOCTH MOMYMUHSECTCS PYKOBOJIUTEIIO
YupexaeHus(AMpeKTopy).

2. Hean, 3agaum, pyHkuuu aesarejbHocTullenTpa

OcHOBHOI1 LIEJIBIO JEATEIIbHOCTU I{enTpa ABIIAETCS
COBEPILICHCTBOBAHUE YCIOBUW  JIJIi  TOBBIIIEHUS KadecTBa 0Opa3oBaHUS,
pacuIupeHus BO3MOXHOCTEH OOYy4YarolIuXcsi B OCBOCHUHM Y4YE€OHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOW M  TEXHOJOTHYECKOM  HAIPaBIIEHHOCTEW, Mporpamm
JOTIOJTHUTENBHOTO ~ 00pa30BaHMsSI ~ €CTECTBEHHO-HAyYHOM M TEXHMYECKOU
HaIpaBJIEHHOCTEW, a TakXe JJIA MPaKTHYEeCKOW OTpabOTKM ydyeOHOro marepuasa
1o y4eOHbIM npeaMeTaM «Pusnkay, « XuMus»,«bruonorus.

3anauamu L{eHTpasBiasgtoTcs:
peanu3anus OCHOBHBIX  00HIe00pa3oBaTEIbHBIX IMPOTrpaMM IO

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYIHOU U TEXHOJIOTHIECKON
HalpaBJICHHOCTEH, B TOM UYHCIC B paMKaX BHEYPOUYHOW JEATEIHLHOCTH
00y4JaroImxcs;

pazpaboTka ¥ peanu3anusi Pa3sHOYPOBHEBBIX JOTOTHUTEIHHBIX
o011e00pa3oBaTeNbHBIX MTPOTPaAMM E€CTECTBEHHO-HAYYHON UTEXHUUECKON



HAIIPaBJICHHOCTEH, 4 TAK)K€ MHBIX NPOTpaMM, B TOM YHUCJIE B KaHMUKYJISIPHBINI
NEPHUOT;

BOBJIEUEHUE OOYyYalOIUMXCsl M MEJAaroruyeckux pabOTHUKOB B
IIPOCKTHYIOACTEIBHOCTD;

OpraHu3alys BHEY4YEOHOW JESITENIbHOCTH B KaHUKYJSIPHBIA MEPUOJ,
pa3paboTKa U pean3anus COOTBETCTBYIOIIUX 00Pa30BaTENbHBIX MPOrPAMM, B TOM
yucie s Jlarepeil, OpraHM30BAHHBIX O0Opa30BaTEIbHBIMH OpPraHW3alUsIMH B
KAHHUKYJIAPHBIAIEPHO/;

NOBBIIIICHHE  TPOGECCHOHATBPHOTO  MacTepCTBa  MEJarormyecKux
pabotHukoB  lleHTpa, peanu3yrOnMX  OCHOBHBIE W  JOIOJHHUTEIIbHbBIE
00111e00pa30BaTeIbHBICIIPOIPAMMBI.

[leHTp Mg JOOCTMXKEHMS LENM W BBIIOJHEHUS 3aJad  BIIPaBe
B3aUMOJICHCTBOBAThHC:

- pa3NIUYHBIMU O0pa30BaTEIbHBIMU OpraHu3alusIMU B (opMe CeTeBOro
B3aUMOJICHCTBUS;

- ¢ UHBIMU 00pa30BaTEIbHBIMU OPraHU3ALUSIMH, HAa 0a3€ KOTOPBHIX CO3/1aHbI
ueHTpsl «ToukapocTay;

- ¢ (QeaepanbHbIM ONEPATOPOM, OCYHIECTBISIOIMM (YHKUUUA IO
WH()OPMAIMOHHOMY,  METOJAMYECKOMY W  OpPraHM3allMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIIPUATUHI IO CO3/IaHUIO U PYHKIIMOHUPOBAHUIOIIEHTPOB
«Touka pocta», B TOM 4YHKCIE @O BOIpPOCAM IMOBBIIICHHUS KBaJTHU(PUKALNH
NeJaroru4eckux padOTHUKOB,;

- o0yyarollUMHUCS M POJUTENSIMU  (3aKOHHBIMU  TPEJICTABUTEIISIMHU)
oOyJaromuxcs, B TOM YHUCJIE C MPUMEHEHUEM JHUCTaHIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH.

3. IHopsanok ynpasienusi LHlenrpom «Toukapocra»

PykoBoauTtens YupexxaeHUs U31A€T JTOKAJIbHBIA HOPMATUBHBIN aKT O
Ha3HaueHuu  pykoBogutenss  lleHtpa  (KypaTtopa,  OTBETCTBEHHOTO  3a
GyHKIIMOHUPOBAHUE W Pa3BUTHE), a Takke O co3naaHuM lleHTpa u yTBepKIeHun
[Tonoxenue o pearenpHocTUlleHTpA.

PykoBogutenem llentpa wmoskeT OBbITh Ha3HAY€H COTPYIHUK
VYupexaeHus: U3 unciia pyKOBOJSAIIMX U NEJarornyeCKuXxpaboTHUKOB.

PykoBoautens LlenTpaodsi3an:
OCYIIECTBIISITH ONEPATUBHOE PYKOBOACTBOLIEeHTpOM;

MpEACTaBIsATh  WMHTEpechl  LleHTpa MO  [OBEPEHHOCTH B
MYHUIUMIIAIBHBIX, TOCYJAPCTBEHHBIX OpraHax pEeruoHa, OpraHu3aluax s
peanv3zauuu ueneu u 3agaullenTpa;

OTUUTHIBATBCA nepes PykoBoauteneM YupexaeHus O pe3yJsibTaTax
pabotsillenTpa;

BBITIOJIHSTh VHBIC 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTABOM YUPEXICHHS, JOJDKHOCTHOM WHCTPYKLIMEH U
HactossuMI lonoxxenuem.

PykoBoaurens llenTpasmnpase:



OCYIIIECTBIISITh PAacCTaHOBKY KaapoB lLleHTpa, mpuem Ha paboTy
KOTOPBIX OCYIIECTBIISIETCS MPUKA30M PYKOBOIUTEIIS Y UPEKACHHUS;

[0 COrJIaCOBAaHUIO C PYKOBOJAUTEIEM YUPEKICHUS OPTraHU30BBIBATH
y4eOHO- BOCIUTATENBbHBIMN TMporecc B lleHTpe B COOTBETCTBUM C IIEISIMH U
3amadamu L{eHTpa 1 OCyIIeCTBIATE KOHTPOJIb 32 ErOpean3almei;

OCYIIECTBJIATh TOJATOTOBKY OOYYarONmUXCs K Y4acTHIO B KOHKYypCax,
OJIUMITHAJIAX, KOH(MEPEHITUAX U WHBIX MEPOMPHUATHAX 0 TMPOdHITI0 HAlpaBICHUI
nestenpHocTHlleHTpa;

[0 COTJIACOBAHHUIO C PYKOBOIUTEIEM YUPEKICHUS OCYIIECTBISThH
OpraHU3allMI0 W TPOBEACHUE MEPONPUATHUA 1O MNpoWI0 HaNpaBICHUM
nesitenpHocTUl[eHTpa;

OCYIIIECTBIISITh MHBIC MpaBa, OTHOCAIIMECA K AeaTenbHocTd LleHTpa u
HE TMPOTUBOpEYAIMe IeJdsIM W BHJAM JICATEILHOCTH 00pa3oBaTelbHON
OpTraHU3aIMH1, a TAKKE 3aKOHOIaTeNbCTBY Poccuiickon®denepamnuu.



Ipunoxenune Ne 5
K MeToan4ecKnM peKoMeHAalusAM

PexomMeHnaanuu mo MCmoib30BaHUI0 CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus IllenTpa «Touka pocTa) npu peanuzanuu NporpamMm
€CTeCTBCHHO-HAYYHOM U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

[lepeyeHb CTaHAAPTHOIO KOMIUIEKTAa OOOpYIOBaHHSA I OCHALIEHUS
[entpoB «Touka pocTa» cOpPMUPOBAH C YUETOM psiJia MIPUHIIUIIOB, B TOM YHUCIIE:

[IpuHIIMNT MpEeeMCTBEHHOCTH cucTeM obOopynoBaHus. OOopynoBaHuE s
MPOBEICHUS] YUYEHUYECKUX MPAKTUUECKUX padOT SIBISETCS OOIIMM JJisi YpOBHEH
OCHOBHOI'O 00IIEro M cpenHero obmiero oOpa3zoBaHus. B cucTteMe HarysiaHbBIX
CpelncTB OOy4YeHUsI M JE€MOHCTPAIIMOHHOTO OOOpYAOBaHUS HMMEIOTCS Oa30BbIe
3JIEMEHTHI, OOLIME A OCHOBHOTO OOIIET0 M CPEAHEro O0IIero oO0pa30BaHUS.
[HudpoBass nabopatopus u 00OpyAOBaHUE OOIIETO HA3HAYEHUSI TO3BOJIAIOT
oOecreunBaTh JIEATEIbHOCTh O0yYaronIMXcsli Kak B OCHOBHOM, Tak M B CTaplIeu
IIKOJIE, 3 B COBOKYIHOCTH C IIU(POBBIMHU JIA0OPATOPHUSIMU 1O (PU3HKE, OMOJIOTUH U
XUMUHU — MPAKTUYECKYIO JEATEIBHOCTh B paMKaX U3Y4YEHHUS] €CTECTBEHHOHAYYHBIX
npeameroB B 10-11 kiaccax Ha yriry0JI€HHOM YpOBHE.

[TpyuHIMD coueTaHusl KJIACCUYECKHX U COBPEMEHHBIX CPEJCTB MU3MEPEHHN U
CIIOCOOOB AKCHEPUMEHTAIILHOTO HCCIIeIOBaHus sBJIeHU. B cocTaB 00opynoBanus
BXOAAT KJIACCUYECKHE CpPEACTBA U3MEPEHUs (HAIpUMEpP: JHUHAMOMETPBHI,
CTPEJIOUHbIE aMIEepMETp M BOJBTMETP) M LU(PpPOBbIE NPUOOPHI (HApPUMED:
U poBbIE BEChl, CEKyHAOMEP) U AaTyuku. CoOM0eHNe 3TOr0 MPUHIIMIIA UMEET
0c0o00€ 3HauYeHue JIJIsl YPOBHSI OCHOBHOTO OOLIEr0 00pa3oBaHus, OCKOJIbKY 37€Ch
IPOUCXOAUT 3HAKOMCTBO CO CIOCOOaMU M3MEpeHHs (PU3UUECKUX BEJIMYMH,
dbopmupyeTcss TOHUMaHUE TPUHIIUIIOB JIEWCTBHS AHAJIOTOBBIX H3MEPUTEIHHBIX
npubOpoB M obOecrneurBaeTcsl MEepexo]l K HCIOIb30BAHUIO HMHCTPYMEHTOB
rdpoBoii 1adopaTopuu.

[IpyHIMn mpuopUTEeTa YYEHUYECKOTO SKCHEPUMEHTA I pealu3aluu
CUCTEMHO-JIEATEIbHOCTHOTO MMOAX0Aa. Peanu3anusi CHUCTEMHO-AESTEIbHOCTHOTO
MOAX0/a B OOYYEHUU €CTECTBEHHOHAYUYHBIM INpeaMeTaM Oasupyercs B NEPBYIO
ouepellb Ha BOBJICYEHUM OOYYAIOIIMXCS B MPAKTUYECKYIO NESITEIbHOCTh IO
MPOBEJEHUIO HAOMI0IeHUH 1 onbITOB. [[03TOMY 3HAaUUTEIBLHAS YacTh HAOIIOACHUN
U ONBITOB, KOTOpPhlE B TPATUIMOHHOM METOJMKE TMpeJIarainuch Kak
JIEMOHCTpAllMOHHbIE, TIEPEHECeHbl B pa3psii YydyeHuueckux pabdor. Cremyer
OTMETHUTh, YTO B HACTOSIIECE BpeMs H3ydeHHE (U3UKHA, XUMUU U OHOJOTUU B
OCHOBHOM IIIKOJE€ M Ha 0a30BOM YpOBHE CTaplliel IIKOJbI OPUEHTHUPYETCs Ha
OCBOCHHME ECTECTBEHHOHAYYHON TI'PAMOTHOCTH, KOTOPOE€ HIET 4Yepe3 pa3BUTHE
CIOCOOHOCTEH ydJalluxcsli aHAJIM3UPOBaTh Pa3HOOOPa3HYI0 €CTECTBEHHOHAYUYHYIO
MH(OPMAIMIO U UCIIOJIb30BATh MOJTYYEHHbIE 3HAHUS JUIsl OOBSICHEHMS SBIICHUU U
MPOLIECCOB  OKPYXKAIOIIETO0 MHUpa; MOHUMAaTh OCOOEHHOCTH HCHOJIb30BAHUS
METO/IOB €CTECTBO3HAHHUS JUJISl TMOJYYEHUS HAay4YHbIX JaHHBIX; TMPOSBIATH
CaMOCTOATENLHOCTh CYXKIEHUHW W TOHMMAaTh pPOJb HAYKM M TEXHOJIOTMYECKUX
WHHOBAIIMI B Pa3BUTHH OOIIECTBA; OCO3HABATh BAKHOCTh HAYYHBIXUCCIIEAOBAHUM



U UX CBA3b C HAIIUM MaTepUATIbHBIM OKPY)XEHHUEM M COCTOSIHUEM OKpPYKaroIleH
cpenbl. OpreHTalMs HA €CTEeCTBEHHOHAYYHYIO TPAMOTHOCTh IIPEINoiaraeT akieHT
Ha METOJIOJIOTHIO HAYKHU U HAIMPSIMYIO CBSI3aHO KaK ¢ OOIIMM YUCIOM YYEHUUYECKUX
OMBITOB B KypcaXx €CTECTBEHHbIX HayK, TaK M HalpaBJICHHOCTbIO HX Ha
dbopMHpOBaHUE CAMOCTOATEILHOCTH JEUCTBUI MPU NPOBENCHUU HAOIOJACHUM,
M3MEPECHUH U UCCIENOBAHUM.

Hcnonp30BaHue CpencTB HAINSIIHOCTH M y4eOHOro 000pyJOBaHHUS B
y4eOHOM TIPOIIECCE HAMPAaBICHO Ha BBHINOJHECHUS CICAYIOMMX (QyHKITHI:
o0ecneuynBalOT OoJiee MOJIHYI0 U TOYHYIO MH(OpMalLKi0 00 HU3y4yaeMOM SIBICHUH
WiIu OOBEKTE U TEM CaMbIM CHOCOOCTBYIOT MOBBIIICHUIO KauyecTBa OOYyYECHUS;
MOMOTAalOT B MaKCUMAaJIbHON Mepe pa3BUTh MMO3HABATEIIbHBIE MHTEPECHI YUAIINXCS;
MOBBIMIAIOT yPOBEHb HATSAHOCTH W JOCTYMHOCTH OOYYCHHWsS; YBEIHMYUBAIOT
00BEM CaMOCTOSITENIbHOM pabOThl ydYalllUXCSd HA YpPOKE U BHEYPOUYHOMU
JEATEIIbHOCTH; CO3/IAI0T YCIOBHUS JUIsl OpraHU3alMy NPaKTUKO-OPUEHTHPOBAHHOM
MPOEKTHOW M HCCIIEIOBATEIILCKON JIESITENBHOCTH; Tal0T BO3MOXKHOCTh JIOCTYITHEE
U TIyOXXe PpacKphITh COJIep)KaHUEe Y4yeOHOro maTepuaia, CIOCOOCTBYIOT
(bOpMHUPOBAHUIO Y yUAITUXCS TOJIOKUTEIBHBIX MOTUBOBOOYUYEHUSI.

Baxueinmen wyacteto ocHamenuss llentpa «Touka pocrta» sBisercs
uuppoBas gadopaTopusi, NEPEUYCHb NTaTYUKOB KOTOPOW IMO3BOJSET UCIOJIb30BATh
ATy JabOpaTOpUI0 MPU U3YYEHUM (PU3UKU, XUMHUU U Ouojoruu. BpeneHue B
IIKOJIbHBIA JKCIEPUMEHT HU(PPOBBIX JATUYUKOB JUIsI PETUCTPALUU Pa3IMYHBIX
BEJIMYMH U BO3MOKHOCTH HCIIOJIB30BaTh KOMMBIOTEP (CMapThOH WM TUJIAHIIET)
JUTSL pacyeToB ¥ OPOPMIICHUS PE3YIbTAaTOB OMBITOB, MMO3BOJISET MEPEUTH HA HOBBIN
Ka4eCTBECHHBIN YPOBEHb MPOBEACHUS U3MEPEHUM, YIIPOCTUB MPOLIECC U3MEPEHUI U
MOBBICUB WX TOYHOCTH. [losiBleHHe HU(PPOBBIX TEXHOJOTHH B J1a0OPATOPHBIX
paboTax TMOBBIIAET HMX aKTYaJbHOCTh M MPHUBIEKATEILHOCTh B CO3HAHUU
COBPEMEHHOI0 IIKOJIbHUKA, YCUJIMBACT HAIVISIAHOCTh KaK B XOJE OIbBITOB, TaK U
npu 00pabOTKe pe3yJbTaTOB C HUCIOJIB30BAHUEM MPOrPAMMHBIX CpeAcTB. Jlis
AKCTIIEPUMEHTOB 0 OMOJIOTMM M XMMHUHU ITO SIBISETCS 3HAYUMBIM IEPEXOJOM OT
Kaue€CTBEHHBIX HAOIIOJEHUN U ONBITOB K KOJIMYECTBEHHBIMAKCIIEPUMEHTAM.

Hcnonb3oBanue nudpoBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET MOIXOIbI
K MPOBEJICHUIO U IEMOHCTPALIMOHHBIX, 1 YUEHUUECKUX OTBITOB:

Hcnonp3oBanne 1HUQPOBBIX JAaTYUKOB B KA4eCTBE HW3MEPUTEIBHBIX
WHCTPYMEHTOB HM3MEHSET TMOAXOJbl K TMPOBEICHUIO TNPSAMBIX H3MEPEHUIN
(bU3NYECKUX BEIIUYHUH.

TpaguumoHHO B  KAauyeCTBE CPEIACTB  HM3MEPEHHS  UCIOJIb30BAIHCH
MPOCTEHIIINE HHCTPYMEHTHl (PhIYKHBIE BEChl W  Pa3HOBECH, MEH3YypKa,
JUHAMOMETP, TEPMOMETP) U CTPETIOUHbIE TPUOOPHI (aAMIIEPMETP UBOIBTMETD).

Hcnonb3oBanre MUGPOBLIX AATYMKOB MO3BOJSET HA COBEPIICHHO APYroM
Ka4eCTBEHHOM YpPOBHE MPOU3BOJIUTh W3MEPEHUS BPEMEHH, PACCTOSHUS, UMETh
BO3MOXXHOCTh PETUCTPUPOBATh W HAOMIOAATh W3MEHEHHE BO BPEMEHHM TaKUX
BEJIMYMH KaK TeMIepaTypa, dJIeKTpUUeCKOe HaNpshHKeHre, Cujla TOKa U T. 1.

OTH BO3MOXHOCTH TIO3BOJISIIOT, HAIPUMEDP, HA YpOKax (PU3UKU C BBICOKOUH
TOYHOCTBIO UBMEPUTH MTHOBEHHYIO CKOPOCTh T€JIa, IBUKYIIETOCS HEPABHOMEPHO,
HaOJIIOIAaTh B IMHAMHUKE TIPOLIECC AICKTPOMATHUTHON WHIYKIIMH, BOSHUKHOBEHUE



U M3MEHEHUE MHIYKIIMOHHOTO TOKA, HUCCIEIOBAaTb M3MEHEHHE TEeMIIEpaTyphl C
TEYEHHEM BPEMEHH B MPOIIECCE YCTAHOBICHUS TEIUIOBOTO PAaBHOBECHS U T.1.

Ha ypokax 6uosioruu nosiBjisieTcsi BO3MOXHOCTb MOTYYUTh KOJTUYECTBEHHBIC
JTaHHBIE TIpU MPOBEACHUM ONBITOB, HANpPUMEp: MPU OMNpEAeTIeHUH (HAKTOPOB,
BJIMSIIOIINX HAa 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 TUIAaHUPOBAHUU HEOOXOJUMO MPEAYCMOTPETh AOMOJHUTEIHHOE
BpeMs Ui oOydeHus paboTe ¢ AaT4uKaMu, BKIOYasi COOPKY IKCIEPUMEHTAIBLHOM
YCTaHOBKH C JaTYMKAMM, CHATHE NOKa3aHUI ¢ 3KpaHa KOMIIbIOTEpA, ONPECIICHNE
IIOrPETHOCTEN U3MEPEHUM.

Jis paborbl ¢ 1UGPOBBIMH JaTYUKAMH HCIOJB3YETCS CIEHUaIbHOE
nporpaMMHOe 00ecredeHre, YCTaHOBJIEHHOE Ha KOMIIbIoTep. [[1si KOMMyHHKaIUK
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.

Hcnonp30BaHne KOMIBIOTEPHONH (QOPMBI  PETUCTPALMU  TOTYYEHHBIX
3HaYCHUH ¥ TOCTPOCHHUS TpauKOB M3MEHSET TOIXOAbl K OQOPMIICHUIO
71a00pATOPHBIX U MPAKTUYECKUX PAOOT 00yJaArOITUMHUCS.

JlanHble, MOJIY4YEHHbIE NPU MOMOILIM LHUPPOBBIX JATYUKOB, BHOCSITCS B
AJIGKTPOHHBIE TAOJHMLbI, YTO IO3BOJSIET 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 rpauuecKoi 3aBUCUMOCTBIO.

OTU HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMAaTHU3UPOBATh PYTHUHHBIE
OpOLEeAYphl  3aloJIHEHUS  TaOJWI, BBINOJHEHHE OJHOTHIHBIX  PacyeToB,
noctpoerus: rpaduxoB. lludposas (orokamepa moszBosnseT choTorpadupoBaTh
COOpaHHYI0 SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M NPHUKpPENnuTh Qotorpaduio B
ANEKTPOHHBIN 0TueT. Takum 00pazoM, OCYLIECTBISETCA Mepexo K 0hOPMIICHHUIO
AIIEKTPOHHOTO OTYETa O MPOJEIAaHHOM JKCIEPUMEHTE, MPOEKTHOM WM
uccleaoBarenbekoiipadore.

B03MOXXHOCTP ~ MCHOJB30BAaHUS ~ BUACOHAONIONEHUS 33  MPOLIECCOM
BBIMIOJIHEHUSI TPAKTUYECKUX paboT oO0ydaromMMHCS H3MEHSIeT MOAXOIbl K
OIICHUBAHUIO PadOT.

DNEKTPOHHBIA OTYET O TMPOJICTAHHOW TMPAKTHUYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIUIEHHON (oTorpaduet, KoTopasi Mo3BOJISET OLECHUBAThH
IPaBWIBHOCTh COOPAHHOM SKCIEPUMEHTAIBHOM YCTAaHOBKH, OoJjiee IOJIHO
ONMpENENsATh MOJHOTY MW  NPaBUJIBHOCTb  MPOJIEIAHHOTO  UCCJEIO0BAHMS,
aHAJIM3UPOBATh JTOCTOBEPHOCTh TPEICTABICHHBIX AKCIEPUMEHTATIBHBIX TaHHBIX.
[Tpu 0THOBPEMEHHOM BBHITIOJTHEHUH Pa3HBIMU TPYNIIAMHA 00YJarOIIUXCS Pa3HBIX



HCCJIEIOBATENBCKUX PAbOT 11e1eco00pa3HO HMCIOJIb30BaTh BUEO3AMUCh BCETO
xojga pabor. B »TOM ciyyae OLIEHMBAThCS MOTYT HE TOJBKO MpPEIMETHBIC
pe3yibTaThl, CBSI3aHHBIE C IPOBEICHUEM KOHKPETHOTO JKCIEPUMEHTa, HO U
KOMMYHUKATHUBHBIE U  PEryJSTUBHbIE JICHCTBUA: IUJIAHUPOBAaHUE pPabOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPpPEKIHs I1aHa pabOThl, KOMMYHHUKAIUS B
COBMECTHOM JEeSATENbHOCTH, HANUYUE (WM OTCYTCTBHE) KOH(IMKTOB U CIOCOOBI
UXPELICHUS.

Hcnonp3oBanue MUPPOBBIX T1a00paTOpUil CYIIECTBEHHO PACIIUPSIET CHEKTP
BO3MOXHBIX OIIBITOB M HCCJEJAOBAHMIA, OCOOEHHO ATO KacaeTrcs HU3Y4YeHUs
OMOJIOTUN UXUMUHU.

Pacmiupenue crnekTtpa BO3MOXXHOCTEH MOXKHO MPOWLIIOCTPUPOBATH HA
npuUMepe U3Y4YEHHUS DJICKTPOMArHUTHOW WHAYKIMH B Kypce ¢(usuku. I[lpu
UCITIOJIb30BAaHUU CTPEIIOYHOTO aMIlepMeTpa TPATUIIMOHHO HAOMIOAAI0T JHIb (PaKT
BO3HMKHOBEHHUS HWHAYKIMOHHOTO TOKa B TIPOBOJHUKE U HU3MEHEHHE €ro
HaIlpaBJeHUs MPU U3MEHEHUH CKOPOCTH BHECEHUS] MarHUTA WJIM €r0 MOJSIPHOCTH.
Hcnons3oBanue nudpoBOTro JaTYMKa MO3BOJSET MOMYyUUTh ociuuiorpammy 3/(C
WHIYKIMY, BO3HHMKAIOLIEH B KaTyllIKe, MPU IpOJeTe Yepe3 Hee MarHura. ITO
MO3BOJISIET CpPAaBHUBATh 3HAaueHUA MakcumaibHblx JJC mnpu mpornere uepes
KAaTyIIKy MarHuta C pa3HbIMU CKOPOCTSMH W C pPa3HOM MOJSPHOCTHIO,
aHAJIN3UPOBATh BU/T HOJTy4YEeHHOU 3aBUCUMOCTH, KOHCTPYHPOBAaTh
HKCIEPUMEHTAIbHBIE 33]]a41 110 U3YUYEHHIO SJIEKTPOMAarHUTHON MHIYKIIHH.

[Mudposast nmabopaTopusi MO3BOJSET OPraHU30BATH MPOEKTHYIO M y4eOHO-
WCCJIEIOBATENBCKYIO JESITENBHOCTD IIKOJIBHUKOB KaK B PaMKaX YpPOKOB, TaK U BO
BHEYpPOUHOI AestenbHOCTU. Hannune pazHooOpa3HbIX HUGPPOBBIX JaTYMKOB JAET
BO3MOXXHOCTh IPOBOAUTH CaMble pPa3HOOOpa3Hble HUCCIEIOBaHMs, OMMUPAsCh Ha
UHTepechl ol0yvaroluxcs. B kauecTBe npumepa MOXKHO MPUBECTU HUCCIEIOBAHUS
HKOJIOTMYECKON HANpPaBICHHOCTH IO BBISBIEHUIO (PAKTOPOB  3arps3HEHUs
OKpYXaloLel Cpefbl, U3yUYEHUIO HKOJIOTUYECKOTO COCTOSIHUS MOMEIIEHUI IIKOJBI,
MOYBBI, BO3JyXa B HACEJIEHHOM NyHKTe M T.A. McciemoBarenbckue pabOThl €
MCIOJIb30BaHUEM LU(POBBIX JATUUKOB 11eJIeco00pa3Ho mpeaararh yyammmces 10-
11 kmaccoB B pamkax oO0sd3aTENbHOW [ HUX MPOEKTHOW NESITEIbHOCTH.
BolloniHeHHEe TaKMX NPOEKTOB SIBJISETCSI OCHOBAHUEM I OLICHKHM HE TOJBKO
YpOBHSL C(HOPMHUPOBAHHOCTH NPEIMETHBIX PE3YyJIbTaTOB, HO MTOTOBOM OLIEHKU
JOCTHKEHHUS] METalpPeIMETHBIX pPE3yJbTaTOB OOYYEHMs: KOMMYHHUKAaTHUBHBIX
(KOTOpbIE OLICHWBAIOTCSI Kak B Ipoliecce MpOoBeAeHUsI padoThl, TaK U B IpOLECCe
3alUThl IPOEKTa WM UCCIIEOBAHMS) U PETYISATUBHBIX (KOTOpPbIE OLEHUBAIOTCS B
MPOIIECCE BHITIOITHEHUS MPOEKTA).

OcHatienue uis u3ydeHus: (pU3MKW MPEACTaBICHO B BUJE 000pPYAOBAaHUS
JUTSL IGMOHCTPAIMOHHBIX OTBITOB U O0OPYIOBaHUS JIs JTAOOPATOPHBIX PabOT H
YUYEHMUYECKUX OIBITOB, BKJIOYas OOy [Js €CTeCTBEHHOHAY4YHOI'O IIMKJa
nudpoByro naboparopuio, a Takke HUGpPoOBYIO JlabopaTopuro 1o (usuke (kKak
JOTIOJTHUTENbHBINA 3JE€MEHT JJ1s1 yTayOJIeHHOTO U3yYeHUSI(DUZUKH).

JleMoHCTpaluoHHOE 0o0opy0BaHue obecrieunBaeT BO3MOXXHOCTh
HaOMoIeHNsT OOJIBPIIMHCTBA M3Yy4YaeMbIX SIBIICHHWM, TPOILECCOB W 3aKOHOB. ITO
BO3MOKHO TPU ONITUMAaJIbHOM COUYETAaHUH aHAJIOTOBBIX U LIU(PPOBBIX CPEACTB



HaOJI0ICHUS, aHaIKM3a u3MepuTenbHoil nHbopmarmu. Tak, Hanpumep, I Kypca
(GU3MKM OCHOBHOW WIKOJBI €CTh BO3MOXHOCTH JIEMOHCTpAIMU KJIACCUYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajeHue Ten B Tpyoke HbioToHa,
JEMOHCTpalus JeicTBUS aTMOochepHOro AaBieHus, 3akoHa [lackans, u3mMeHeHus
o0beMa Tel MpU HarpeBaHUM (OXJIAXKIEHUU), IPUTSHKEHUS MOJIeKyl U T.a1. HabGop
10 3JIEKTPOCTATHUKE JAET BO3MOXKHOCTh AEMOHCTPALMU JIEKTPU3ALUU TEJl, 3aKOHA
COXpaHEHUS 3apAJia, TMHUN HAIPSHKEHHOCTH JIEKTPUYECKOTO OIS U T.J. H MOKET
MCITOJIB30BAThCS KaK & KJlacce MPU M3YUYEHUU JIEKTPOMArHUTHBIX SIBJICHUH, TaK U
B 10 Kiacce npu N3y4eHUUINEKTPOCTATUKH.

[Ipu mpoBeneHUM IEMOHCTPAIIMOHHBIX OIBITOB JOJKHBI COOMIOIATHCS
TpeOOBaHMS K UX HAMISIIHOCTU (ACHAas W TIOHSATHas IIOCTAaHOBKA OIBITA),
BUJIMMOCTH [UJIsi BCEX YydwalMxcs Kiacca (Mpd HAIMYUU MEIKHX JeTalei
UCIIOJIB3YETCSl MX YBEJIMYEHHOE U300paKEHHE IMPU TIOMOIIM BeO-KaMmephl),
AMOIIMOHAIBHOCTH M, IO BO3MOXHOCTH, 3aHUMATEIBHOCTH (JI€MOHCTPALIMOHHBIN
OMBIT JOJHKEH BBI3BIBATh MHTEPEC YYAILMXCS, CO3AaBaTh MOTHUBALMIO K U3YyUYEHUIO
npeaMera) U yoenuTenbHOCTH (TOKa3bIBaThb TOT 3(P(DEKT, Ha JAEMOHCTPAILUIO
KOTOPOT0 OH ObUTHAINPABJIEH).

Opnako peanuzanus JESITEIbHOCTHOTO TMOAXOJa B OOydeHUU (U3MKe
NEPEHOCUT aKIEHT € JEMOHCTPAlMOHHOTO SKCIEPUMEHTAa HAa YYEHUYECKUHU.
Hampumep, 1mo MeXaHMKE HCCIEIOBAHME KUHEMATUYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMUKH, KOJIEOATENbHBIX JBM)KCHUH IEPEHECEHO B YUYEHUYECKUH
HKCIEPUMEHT C COOTBETCTBYIOLIUM HabopoM oOopynoBanus. Ilpu wusyuenumn
AJIEKTPOJIMHAMUKU JIaOOpaTOpHOE O00OpYJOBaHHE IIO3BOJISIET HCCIIEIOBaTh HE
TOJIBKO 3aKOHBI IIOCTOSHHOIO TOKa, HO C MCIOJIb30BAHUEM KOMIIBIOTEPHOIO
ocuusuiorpaga Mo3BOJSET NPOHAOIIOAATh U UCCIENOBATh 3JIEKTPUUYECKUE LEMH
NEPEMEHHOTO TOKa, OJIOK JUOJOB TMO3BOJSET MCCIEA0BAaTh BOJIbTaMIIEPHbIE
XapakTepUCTUKU auoda. IIpu wm3yueHum ontuku jabopaTopHOoe 00OpYIOBaHUE
MO3BOJISIET M3YYHUTh 3aKOHBI T'€OMETPUYECKON ONTHUKHU (MPETOMIICHHE CBETa B
MOTYUWIMHAPE U TOJIydYEeHHUE U300paKeHUs B JIMH3aX) U IPOHAOII01aTh OCHOBHBIE
SBJICHUSI BOJIHOBOM ONTUKH (MHTep(EepeHUrs W TOoJgpu3alus), HCCIeI0BaTh
nugpakiuio cBeTa (IuppaKkIMOHHAs PELIETKa).

B coorBercTBUM C TpeAMETHBIMH pe3yJbTaTaMu OOydeHus (u3uKe
000py1I0BaHUE JUIsl YUEHUYECKUX OIBITOB OOECIIEUNBAET MPOBEACHUE CIIEAYIOLINX
TUIOB paboT, CTPYIIIMPOBAHHBIX MO BHJAM JAESITEIbHOCTH, HE3aBUCUMO OT HX
TEMaTUYECKON IPUHAIIEHKHOCTH:

1. TlpoBeaeHue NPSIMBIX HU3MEPEHHM (U3HUECKUX BEIMYMH (HM3MEpEHUe
Macchl, 0o0beMa JKHAKOCTH, TEMIEpaTypbl >KUIKOCTH, CHJIbI, CHUJIbl TOKAa,
HaIPsHDKEHMS) C UCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(DPOBBIXITPUOOPOB.

2. TlpoBepka 3aaHHBIX MPEANOIOKEHUN (IIpsIMble U3MEPEHUsT (PUINUECKUX
BEJIMYMH M CpPaBHEHUE 3a/laHHBIX COOTHOIIEHWM Mex1y Humu). Hampumep:
IpoBepKa YCJIOBMI IUJIaBaHUsS TeJ, YCJIOBUM paBHOBECHS pblyara U OJIOKOB,
3aKOHOMEpPHOCTE  MOCJENOBAaTEeIbHOr0 U NapajyIeIbHOTO  COEIMHEHMS
IPOBOJHUKOB U T.J.

3. PacueTt no nosyueHHBIM pe3yJbTaTaM MPsSMbIX U3MEPEHUI 3aBUCUMOTO OT
HUXIapaMeTpa(BOCHOBHOMIIIKOIIE )UKOCBeHHbIen3Mepenusi(B10-11kimaccax).



Hampumep: yckopeHue Tella NpH pPaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHHE
CBOOOJIHOTO MaJI€HUs, KECTKOCTb MPYKUHBI, KOAPOULIUEHT TPEHUS CKOIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTG U T. 1.

4. HaOmrofieHue sIBJICHUN M TIOCTAHOBKA OMBITOB (Ha KaY€CTBEHHOM YPOBHE)
no OOHapyeHUI0 (HaKTOPOB, BIMSIONIMX Ha MPOTEKAHHE MAHHBIX SBIICHUH.
Hanpumep: npsMoiarHEHOE paclipoCTpaHEHHUE CBETA, AUCIIEPCHsI CBETA; U3yUCHHUE
CBOMCTB M300paKEHMS B INTIOCKOM 3epKaJie U T.II.

5. HUccnenoBanue 3aBUCUMOCTH OAHON (PM3NYECKONM BETHMUMHBI OT JIPYTOM C
MPE/ICTaBICHUEM PE3yJIbTaTOB B BUJE I'paduka M pacdyeTa UCKOMOIO MapaMmerpa.
Hampumep: 3aBUCUMOCTH IMyTH PAaBHOMEPHO ABMXKYIIETOCs Tela OT BPEMEHH
JBIDKEHUS TeNa; CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO JaBJICHUS,
KauecTBa OOpabOTKM TOBEPXHOCTEH Tel U HE3aBUCHUMOCTH CHJIBI TPEHUS OT
IUIOIIAN CONPUKOCHOBEHHUS TEJ; CHJIbl YNPYrOCTU OT Y/UIMHEHUS TPYKUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPY)KEHHON YacTH Tela W OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJIO U T.1.

JlaGoparopHoe o0opyioBaHue obecrieunBaeT CaMOCTOSITETIbHBIN
YUCHUYECKUN OSKCIIEPUMEHT, KOTOPBIH MOXET HWMETh pas3audHble (OpMBIL:
(pOHTANBHBII AKCIEPUMEHT ((POHTAIBHBIE OMNBITHI M J1a0OpATOpPHBIE PabOTHI),
paboThl  NPAaKTHKyMa, Y4eOHO-HCCIIEOBATEIbCKUE PpadOThl U MPOEKTHI
HKCIIEPUMEHTANILHOTO XapakTtepa. [Ipu 3TOM HOPMAaTUBHO-00S3aTE€NLHBIM BHE
3aBUCUMOCTH OT YPOBHSI M3yueHUs GU3UKK (0a30BbIM WM YriayOJEHHBIN) U
oOpa3oBaTenbHOM TMporpaMmbl (OCHOBHAsE WJIM CPEAHSS IIKOJA) SIBIAETCA
(GpoHTaNBHBIN 3KCIEpUMEHT. IMEHHO MOCpeCTBOM (PPOHTAIILHOTO 3KCIIEPUMEHTA
JIOCTUTAIOTCSl TPEIMETHBIE PE3yJIbTaThl HAKCIEPUMEHTAIBLHOTO XapakTepa, a
yUYalIMMHCSl OCBAMBAIOTCS CHOCOOBI JEMCTBHI, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE MSITH TUIAaM paboT. JIJabopaTopHbIil MPaKTUKYM Iesecoo0pa3eH TOJIbKO MPH
yIIyOJICHHOM YPOBHE M3YUYCHHsI IPEAMETA.

OnTuManbHBIM  JUISI  JOCTIDKEHHUS IIefied TPOBEACHHUS (PPOHTAIHLHOTO

DKCIIEPUMEHTA SIBISIETCSl TpeACTaBlIeHUE J1labopaTOpHOro 00OpyHOBaHUs
MMaTepHUaJIOB B BUJIE TEMATUYECKUX KOMILJIEKTOB
MOMEXaHUKE,MOJIEKYJISIPHOU(PU3UKE, JIIEKTPUUECTBY U ONTHUKE.
Hcnonp30BaHnETEMAaTHUECKUX KOMILJIEKTOBCIIOCOOCTBYET (bopMUPOBaHUIO
TAaKOro  BaXKHEWINIETO YMEHMs, KaK  MOJ00p y4alluMHUCS
00Opy/IOBaHUSI ~ BCOOTBETCTBUU C LENbI0 MCCIIE0BaHUS
M31U30bITOYHON HOMEHKJIATYPHhI MPETI0KEHHOTO
KOMIUTEKTA;T03BOJISETIPOBOIUTHIKCIIEPIMEHTATLHYIO pabOoTy Ha JTF0O0M JTare

ypOKa;yMECHbBINIACTTPYAOBbIC3aTPAaTBl  Y4YUTENss TpPU  TOATOTOBKE K
ypOKawm, MIOCKOJIBKY He TpeOyeTcs MePeKOMITOHOBKA
000pyIOBaHUSI B COOTBETCTBHUH C
3aJJa4aMUKOHKpeTHOTroypoKa. [ [puriaHnpoBaHUUTIPAK THIECKIXPAOOTBAKHOUMETh
BBUTY,YTOIPEIMETHBIEPE3YIbTaTHIIKCIIEPUMEHTAIEHOT0XapaKTePaMOTyTOBI THOCB
OCHBITOJIBKO MPU ONTUMATHHOM COYETAHUH KPATKOBPEMEHHBIX (DPOHTAIIBHBIX
OTIHITOBU

OJIHOYACOBBIX JIJAOOPATOPHBIX PaOOT.

Baxxnoe 3HaueHme wumeer TOT (akT, YT0 B cocTaB (POHTAIHHOTO

000pyIOBaHUS Hapsly C aHAJIOTOBBIMH BXOJAT U HU(POBHIE CPECTBA U3MEPEHUSI.



K HMM OTHOCSTCS 3JIEKTPOHHBIN CEKYHIOMEDP C JaTYMKaMU, JIIEKTPOHHBIE BECHI U



naT4uku  nudpoBoi  jmaboparopuu. Takum 00pa3oMm, MNpuU  IPOBEACHUU
(pOHTAJIBHOTO JKCHEPUMEHTA B OCHOBHOM IIKOJE YYEHUKH 3HAKOMSTCS C
3JIEKTPOHHBIMH CIIOCO0AMU U3MEPEHUN U BBIUMCIICHUN.

bnok obopynoBaHus A yueHHYeCKUX paboT no (usnke chopMUPOBaH Ha
0aze mnepeuyHs OOOPYIOBaHUS MJis MPOBEIAEHUS OCHOBHOTO T'OCYAapCTBEHHOIO
’K3aMeHa 1o ¢usuke. Mcnonbp3zoBanue npubOpPOB U 000PYIOBAHUS C €IUHBIMH IS
BCEX  OOydYalmMXCAd  XapaKTEPUCTHKAMU  MO3BOJSET  CTaHIAPTU3HPOBATH
IPOLEIYPbl  BBINOJHEHUS OKCIIEPUMEHTAJIbHBIX 3aJaHU Ha DJK3aMEHE U
o0ecneunTh HAJCKHYIO OLIEHKY Pe3yJIbTaTOB Ha OCHOBAHUU IKCIEPTHOM MPOBEPKH
oTBeTOB oOyuaromuxcs. [Ipm 3ToM OCHOBaHMEM [Jsi BbIBOJA O IPaBUJIBHOCTH
IIPOBEJICHNSI JAHHOTO OIIBITA SIBIIAFOTCS PE3YJIbTaThl, IOJYYEHHBIC Y4YallUMUCS
NOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3MUECKUX BEIMYUH.

HaGop g 1npoBeaeHHs OCHOBHOTO TOCYJapCTBEHHOIO — 3K3aMeEHa
o0ecrieunBaeT  pa3pabOTKy  HECKOJbKMX  OJHOTHIHBIX  3aJaHUNl  IpH
UCIOJIb30BaHUU OJMHAKOBOIO OOOpPYAOBaHUS C Pa3HBIMH XapaKTEPUCTHUKAMHU.
OTOT MOJIXOJ 1LEeIecO00pa3HO MCIONb30BaTh U MPU MPOBEACHUU (POHTAIBHBIX
ONBITOB M JabopaTopHbIX paboT. Hampumep, mpu NpoBENEHWH HCCIEIOBAHUS
3aBUCUMOCTH CHJIbI TOKa OT HANpPSsDKEHHSI MOXHO BBIJCIHUTH B KJIACCE€ TPYIIIHI,
KOTOpble OyAyT NPOBOJAUTH JAHHOE HCCIEIOBAHHUE, HCIIONb3YS PE3UCTOPHI C
pa3HbIM CONPOTUBIIEHUWEM, W Jammnouky. [lo pesynbraraMm MOXHO CpPaBHUTH
MOJIyYEHHbIE 3aBUCHUMOCTH, OOCYIUTh T'PAHMIIBI BBINOJIHEHUS 3akoHa Oma s
y4dacTKa IeH, ONPEAEIIUTh COPOTUBIECHUSPE3UCTOPOB.

Cnenyer OTMETUTh, 4YTO MpPH NPOBEACHUHM (PPOHTAIBHBIX ONBITOB MU
71a00paTOpHBIX pabOT B OCHOBHOM IIKOJie TpeOyeTcs 3aluch Pe3yJIbTaTOB BCEX
OpsIMBIX  U3MEPEHHH C ydyeToM aOCONIOTHOM MOTPEIIHOCTH. 31eCh MpH
UCIOJIb30BaHUU  TPAIUIIMOHHOTO 00O0pyIOBaHUs (MEH3YpOK, JHHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB K BOJBTMETPOB aOCOJIOTHYIO
NOTPENIHOCTh 11e1ecO00pa3HO CBS3BIBATH C ILEHOW JeneHus mnpubopa, a OpH
nepexoAe K LUPPOBBIM HHCTpYMEHTaM (LU(PPOBbIE BEChl U JATYUMKU) YUHUTh
paboTaTh € OMUCAaHUAMM 3THX MPUOOPOB, BBIAENAS JaHHbIE 00 aOCOMIOTHOM
NOTPEUIHOCTH, MO0 MpearaTb 3Ha4YeHUE MOrPEIIHOCTH B TEKCTE 3a1aHHM.

[Ipy mnpoBeneHUH HCCAEAOBAHUS 3aBUCUMOCTEM OJHON (U3HUECKOM
BEJIMYMHBI OT JPYrod yuamiuecs JOJKHbI OCBOMTH MOCTPOCHHE TpaUKOB C
yKa3zaHueM a0COJIIOTHBIX MOTPENIHOCTEH, a IpU MPOBEACHUU pabOT Ha MPOBEPKY
IPEANOJIOKEHN — YMETh CpPaBHUBAaTh 3HAYEHMUS JBYX HPSIMBIX W3MEPEHUU C
y4eToM aOCOJIFOTHON MOTrpenIHOCTH (HalpuMep, MyTeM CPaBHEHUS WHTEPBAJIOB
MOJYYEHHBIX 3HAY€HWW Ha 4ucioBod ocH). I[IpoBeneHune wu3MepeHUd U
uccienoBannii B kypce ¢us3uku 10-11 KIaccoB JOMOTHSIOTCS WCIIOIH30BAHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEN, YYalluecs JOJKHbI HAay4YUThCS PaCCUUTHIBATH
OTHOCUTEJIbHBIE TOTPEIIHOCTA B MPOCTEUIMX CIy4dasX MPSMbIX HU3MEPEHUU U
CpPaBHUBATh TOYHOCTh PA3TUYHBIX U3MEPEHUM.

OOpaitaeM BHUMaHHE, YTO OIICHMBAaHHE JIADOPATOPHBIX PadOT MOKHO
0a3upoBaThCS, KaK U B KPUTEPHUSAX OLEHUBAHUS HKCIIEPUMEHTAJIbHBIX 3a/aHui
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 BJIQXKHBIX IMPENapaToB, repOapreB U KOJUICKIUH MO0 pa3HbIM
TeMaM Kypca OWojoruu, a Takke IudpoBoil mabopaTopuei sl MPOBEIACHUS
npakTuyeckux padot. Kpome Toro, npu uzydeHur OMOJIOTMU MOKET UCIOIb30BATh
mudpoBas nadbopatopuss 1o Ouogoruu (Kak TOTOJHUTENBHBIA SJIEMEHT IS
yIIyOJIEHHOTO U3yUeHUs Kypca).

B yuebHOM mporecce ywammecs JODKHBI TMOJIYYUTh BO3MOXHOCTH
YYBCTBEHHOI'O BOCHPHUSTHS HU3y4aE€MbIX BICHHA U 00BEKTOB. OHAKO M3ydyaeMble
SBJICHUSI U OOBEKTHI HE BCErJa MOTYT OBbITh HEMOCPEJICTBEHHO BOCIPOM3BEACHBI
WIM TOKa3aHbl B yueOHOM moMenleHuu. B aTom ciyuyae yueOHoe 000OpyaoBaHUE
JA€T BO3MOXKHOCTh MX BOCIPOU3BECTH OIOCPEIOBAHO, Yepe3 KOJUICKIIHIO,
repOapHbIii JTUCT, MUKpOIIpEnapaT, MOJIeib, BUA€O(QparMeHT | T.I1.

Bnaxxupie mnpenapartbl MOpPECTaBISIOT COOOW HATypajbHbIE OOBEKTHI,
CMOHTHPOBAaHHbIE HAa CTEKJISIHHOM IIJJACTUHKE M OIYIICHHBIE B CTEKJISIHHBIN
WIMHAP C KOHCEPBUPYIOIIEH >KUIKOCTbIO, JTUOO NPEICTaBICHHBIE B IUIACTHKE.
3nech mpeaiaraloTcsl TOTAJIbHBIE MPENapaThbl, MO3BOJIAIONIME H3yYaTh BHEIIHEE
CTpPOEHHE OpraHu3Ma WK ero dactu, (Hanpumep: «KopeHbp 6000BOro pacteHus c
KITyOeHbKaMm», «l ajtoKka»); aHaTOMUYECKHUE TMpenapaThl, MpeAHa3HAYEHHbIE IS
U3Y4YEeHUS] BHYTPEHHETO CTPOEHUSI OpraHu3Ma WM €ro OpraHoB (Hampumep:
«BHyTpeHHee cTpoeHHE JISTylmIKn», «BHyTpeHHee CTpOEHUE  MTHUILIBIY);
OMOJIOTMYECKHUE Tpenapathbl, AAlOUIUMEe MPEACTaBICHUE O CTagusiX pa3BUTHS
opranu3zma (Hanpumep: «Pa3Butue KOCTHUCTOM pbIOBI», «Pa3BUTHE KYpHUIIBD»).
Bnaxkupie mpemapaThl MCHOJB3YIOTCS KaK pa3laTOYHbIA MaTepuan B Ipollecce
JEMOHCTpAllUM MPU U3YYEHUU HOBOI'O MAaTepHalia WA B MPOLECCE BBIMNOJIHEHUS
MPaKTUYECKUX 3aJ]aHui, pa3pabOTaHHBIX HA UX OCHOBE.

['epbapun — coOpaHHEe TPECCOBAHHBIX, 3aCYIICHHBIX PACTECHUN WM HX
yacTel MOMOraroT U3y4aTh pacTeHHE B KaOMHETE W y3HABaTh €r0 B IMPUPOJE, a
repOapuzaiys — HanboJiee MpOCTo crocod COXpaHEHUsT PACTEHUN M UX YacTel B
TEUEHUE [JIMTENBHOIO BpeMeHU. B mepeuHe mnpemyiaraercs CUCTEMaTHYECKUI
repOapuil (Hanmpumep, «OCHOBHBIE TPYMIBI PACTeHHiI») M repOapuil mo oouiei
Ovonorun  (KOTOpbIA  MO3BOJIAET  MNPOWJUIIOCTPUPOBATH  HU3MEHUYUBOCT,
UCKYCCTBEHHBIH OTOOp, CHCTEMaTHYECKHME KaTeropud U BUA000pa30OBaHUE,
JMBEPTreHIIMSI W KOHBEPIEHIMS, TOMOJIOTUYHbIE W AaHAJOTHYHBIE OpTraHbl,
pYJIMMEHTapHbIE OpraHsl, apoMopdo3, uaUMoananTauus QEHOTHN W TEeHOTHII,
MOJIUTUIONINSI, OTHAJCHHAsT THUOpUAW3aNMs, B3aMMOJICUCTBHE PACTCHHH C
abnotnyeckumu (GakTopamMu Cpelibl, B3aUMOJICUCTBUE PACTCHUA C OMOTUYECKUM
daktopamu cpenn). ['epOapHbIii MaTepuan MCHOJB3YIOT KaK pa3aaTOYHBIN
MaTepuan JUIg  JIEMOHCTpAaIlMi HW3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUI MPU 3aKPEIUICHUN MaTepHalia WA JUATHOCTUKHU YIeOHBIX
pE3yNbTATOB.

Takke mnpeAcTaBieHbl KOJUIEKIUMHM — HAOOpBI MPEAMETOB WM BEIIECTB,
NOJOOPAaHHBIX 10 OMNpeAeIeHHbIM Npu3HakaM. OOBEKTaMH HUX MOIYT OBbITh
pacrnpaBieHHbIE U 3aCyILIEHHbIE HACEKOMbIE, pAKOOOPa3HbIE,pPAKOBUHBI



MOJUTIOCKOB, OTJEIbHBIE YACTH CKEJETOB >KMBOTHBIX. B KOJIEKIMSAX COYETaroT
HaTypajbHble OOBEKTHl C UX U300pA)KEHHUEM 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 OOIIME YEPThl U YEPThl Pa3IAUMS
(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
NPAKTUUECKUX 3aJaHUN TPU 3aKpPEIUICHUH MaTepuala Uil TUArHOCTHKU Y4eOHbIX
pe3ynbTaToB.

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 HEMEIJICHHOIO
paccmotpenusi. K HUM OTHOCSTCS KUAKOCTHBIE (0OBEKTHI OOBIYHO MOMEUIAIOTCS B
BOJ1Y, a MIpenapaThl COXPaHIIOTCS B TECUEHNE HECKOJIBKUX JHEH), cyxue (Hampumep,
YacTHIly MNTUYBETO Tepa, TMPOCTO TMOJOXKHUTh Ha TMPEAMETHOE CTEKIO U
MHUKPOCKOIIMPOBATh), )KUBBIC MpenapaThl (Ma3Kd — KaIlIk >KUIKOCTH, HalpuMep
KPOBH) ¥ BHUTAJbHBIE TMpemapaThl (KOTOPBIE WCIONB3YIOTCS I HM3yYeHUs
MaJIOKJICTOYHBIX ~ OOBEKTOB  (MPOCTEMIIMX, KOJIOHUM  BOAOpOCHEH), s
HaOmoeHus: ABWxkeHus (Tydenbku, ameObl). [IpuroroBieHune Mukpomnpenapara
BbIpa0aThIBAET y yUAIIeTroCs] HAaBBIKM CaMOCTOSITEIbHON pabOThl, aKTUBU3UPYET UX
MO3HABATEJIbHYIO JCSTEIbHOCTh U 3HAKOMHUT C TEXHUKOM M METOAMKOW HAay4HOTO
uccienoBanus. B 1udpoByro smadoparopuio BKIIOYEH Takke U HAOOp
MHUKpPOIIpENnapaToB, KOTOPBIA COAEPKUT MOCTOSIHHBIE Ipenaparbl, JOJT0e Bpems
COXPAHSAIOIIKECS B IPUTOTHOM JIJIsl MUKPOCKOITUPOBAHUSBU/IE.

CrnenyeTr OTMETHUTb, UTO HapsAy C UCIOJIb30BAHUEM NEPEUUCIIEHHOTO BBILIE
y4eOHOro 0OOpyIOBaHUSI BaXHYK pOJb B M3YYCHUU OHOJIOTUU UTPAIOT
IPUPOJIHBIE OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIIy4aeB TOJBKO OHU MOTYT
o0ecrieunTh HAWOONBIIYI0 KOHKPETHOCTh U TIONHOTY 3HAHUM ydYaluxcs,
MIOMOTar0T (POPMHUPOBAHUIO Y HUX MPAaBHIBHBIX OHMOIOTHYECKUX 3HaHMU. K Takum
KHUBBIM OOBEKTaM OTHOCST pPAacTEHUs, >KMBOTHBIC >KMBOTO YroOJIKa, aKBapuyMma,
teppapuyma. IHPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaMU
SBIIAIIOTCA HKCKYPCHM B OMOJIOTHYECKHE W KpaeBeAuecKHhe My3eH, OOTaHWYeCKHUe
caibl, 300HapKH M OKPYXKAIOLIUE IIKOJIY ECTECTBEHHbIE M HMCKYCCTBEHHBIE
MPUPOIHBIECOOOIIIECTBA.

TpaguoHHble OMOJIOTUYECKUE MYJSKM M MOJIENM B HACTOSILEE BpeMs
YCIICITHO 3aMEHSIOTCS LIU(PPOBBIMH 00pa30BaTEIbHBIMU PECYPCaAMU:



BUJIeOparMeHTaMH, aHUMallMel, BUPTyaldbHbIMU Jabopatopusmu. Ludposbie
oOpa3oBaTeNbHbIE PECYpCbl HE MOTYT CTaTh MOJHOLIEHHOW 3aMEHON peasibHbIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHCS C 00Jiee MIUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MNPEANOCHUIKA  JUIi  WHTEHCU(]UKauu
0o0pa30BaTeNpHOTO Ipollecca U 00ecneunBaloT HE3aMEUIMTENbHYI0 OO0paTHYIo
CBS3b, KOMITBIOTEPHYIO  BH3yalu3auilo  WHPOPMAIMH,  aBTOMAaTH3AIIHIO
YIPABJICHHS YYEOHOU JEATEIbHOCTHIO U KOHTPOJIb €EPE3YIbTATOB.

OcHailenre i W3Yy4eHUsS ~ XUMUMA ~ TOPEACTaBIEHO B BHUJE
JEMOHCTPALIMOHHOTO O00OPYJIOBaHUS, KOMIUIEKTa XUMHUYECKUX PEAKTUBOB C
HEO0OXOAUMBIM O0OpPYAOBAHUEM U3 OOLIEr0 KOMIUIEKTa MOCYJbl U 000pYyI0BaHUS
JUISl YYEHUYECKUX OIBITOB M KOMIUIEKTa KOoJuleKuil. KpoMe Toro, mpu u3y4eHuu
XUMHUHM HCHOJb3yeTcs 00Ias s eCTEeCTBEHHOHAYYHOTO IMKIa IudpoBas
nabopaTtopus, a Takxke nudpoBas JadopaTopusi Mo XUMHUU (KaK JOMOTHUTEIIbHbBIN
AIIEMEHT JJIsl YTIyOJICHHOTO U3YUYEHUS XUMHUM ).

JIeMOHCTPALIMOHHBII 3KCIEPUMEHT SIBJISIETCA Ba)XHOW 4YacThlO 0O0y4YeHUs
XUMUH. 31€Ch BAXKHO MOMHHTH, YTO MPU €ro MPOBEACHUU 00SI3aTEIbHO JOJIKHbI
OBITH COOJIFOICHEI BCE HEOOXOAUMBIE DTAIIbI:

MOCTaBKa 1IN SKCIIEPUMEHTA,

OTMMCaHUe HEOOXOUMOTO JJIsl €70 BHITIOJIHEHUS 000PYAOBAaHUS U PEAKTHUBOB,

IJIAHUPOBAHUE MOPSAIKA MPOBEACHUS,

ONMCAHUE UCXOIHBIX BEILIECTB,

MIPOTHO3UPOBAHUE OKUJIAEMBIX B PpEAKIUOHHOM CMECH H3MEHEHUW U
pe3yJIbTaTOB SKCIIEPUMEHTA,

OMMCaHUE U3MEHEHUH, MPOU30IICAININX C BEIIECTBAMU,

dbopMyIUpOBKa BEIBOJIOB U3 SKCIIEPUMEHTA,

CO3JaHME PHUCYHKA DSKCIEPUMEHTAIbHOM YCTAHOBKM M  COCTaBJICHUE
YPaBHEHUSI pEaKIUH.

B mpouecce mnpoBeneHHs IEMOHCTpALMid, y4dal[uecs OCBauMBAIOT ATaIlbl
MIPOBENICHUsI OIbITa, MOATOMY HambOoJjiee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONHMCAHHWE OMbITa YYUTEIEM, a HCIOJIb30BaHUE 3BpucTUueckon Oecenbl. [lpu
peanu3aly Takoro CLIEHApHs Ja)Xe HE OUEHb CJIIOKHBIN OIBIT 3aHUMAET JOBOJIBHO
MHOTO BpPEMEHH, HO CJICIOBAHME €My TI03BOJSIET OOECHeYUTh TMOHUMAaHUE
OOyYarONIMMHUCS TPUEMOB HAy4YHOTO TO3HAHUS W HCIOJB30BAHHE HX YXKE B
CaMOCTOSITETIbHOM JESATEIbHOCTH B MPOLECCE YYEHUUYECKOro 3KcrnepuMmeHTta. Ha
HayaJbHOM OJTane u3ydeHus xumuu (B 8-9 kiaccax) MMEHHO TakKOW MOJXO]
MO3BOJIIET  JOCTUYL  MaKCUMadbHOW  A(P(EKTUBHOCTH  OT  MPOBEACHUS
Ja00paTOPHBIX W TPAKTHUYECKUX paboT, a Takxke cHOpMUPOBATH y YYalIUXCs
OTBETCTBEHHOE OTHOIIEHUE K IKCTICPUMEHTY.

[Ipy olleHMBAaHMK YYEHUYECKUX MPAKTUYECKUX padoT 1esnecooOpa3Ho
YYUTBHIBATh MOJXOJbI, UCIOJIB3YIONIME B dK3aMEHAIIMOHHBIX Marepuaiax. Tak, B
HACTOsIIIIEe BpeMs MpeaiaraeTcs AKCIIEPUMEHTAIILHOE 3a/laHue,
MpeaycCMaTpUBAIONIee BHIOOP JBYX BEHIECTB U3 IATH MPEMJIOKCHHBIX H
MPOBEJECHUE C HUMU PEAKLHM, OTPAKAIOIIUX XMMHYECKHUE CBOMCTBA YKa3aHHOTO B
yCJIOBUM 3aiaHusl BellecTBa. OLIEeHMBaHWE UIET HA OCHOBAaHUU OTYETA YUYECHHKA O
npojieaHHoipadoTe(ypaBHEHUS PEaKIIUiA, BHIBOABIOHAOTIOICHHSIX U HA



OCHOBAaHUM NPSIMOro HAOMIOACHMS 3a JEHUCTBUSAMHU YYEHHKA IO IPOBEACHUIO
onbITOB. [Ipy 3TOM BBIIEIAIOTCS 3Talbl 0TOOPA BEUIECTB U CMEIIMBAHUS BELIECTB
B COOTBETCTBUU C IyHKTaMU UHCTPYKIMHU KpaboTe.

BaxknHelmumM HanpaBieHHEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
IKCIEPUMEHTA JOJDKHO CTaTh MCIHOJB30BaHUE HU(PPOBOM maboparopuu, KOTOpas
MO3BOJISIET OPraHU30BaTh XMMUYECKHU 3KCIEPUMEHT Ha MPUHLMIHAIBHO HOBOM
YPOBHE, TIEPEUTH OT KAa4€CTBEHHOU OIEHKH HAOI0AEMBIX SBJIICHHH K CUCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepuctuk. [lpu pabore ¢ marumkamu muQPpoOBOii
nJaboparopun o0ecreunBaeTCsi aBTOMAaTU3UPOBAHHBIN cO0p 1 00paboTKa JaHHBIX,
XOJl IKCHEPUMEHTa MOXKET OTOOpa)kaThCsli B BUJE TIpaUKOB MM IOKa3aHUMN
npuOOpOB, a Pe3yNbTaThl SKCIIEPUMEHTOB MOTYT COXPAHSTHCS AJIUTEIBHOE BPEMSI.
Haubonee akTyanpHbIM [JIi XUMHUHU SBISETCA MEPEXOA K KOJINYECTBEHHBIM
XapaKTepUCTUKaM, KOTOpPBIM  MOXKHO  IPOWJUIIOCTPUPOBATH  CIEAYIOLIUMHU
IPUMEPAMU: U3YUYECHHE CTPOEHUS IIJIaMEHM, onpeneneHue pH B pasHbIX cpenax,
ONpPENEICHNE CKOPOCTH pEaKLWH, HW3y4YCHHE BIUSAHUSA KOHIICHTPAlUH H
TEMIIEpaTypbl HA CKOPOCTh PEAKIUY.

[upposas naboparopusi MO3BOJISIET PEATM30BATh MEXIIPEIMETHBIE CBSI3U C
JPYTUMU  TPEAMETAMH  €CTECTBEHHOHAYYHOTO  IMKJA, IIOCKOJIBKY  JIaeT
BO3MOYKHOCTh ~ BBINIOJIHATh HMHTETPUPOBAHHBIE y4€OHBIE HCCIIEJOBAHUA 10
€CTECTBEHHbIM HayKaM, NpPUMEHATh U OCBAaWBAaTh OJJIEMEHThl CTATUCTHUKU MU
MH(POPMAILIMOHHBIE TEXHOJIOTUH.



MPUMEPHBIN NEPEYEHb

Ipuioxenue Ne 6

K MeTOI[I/I‘leCKI/IM PEKOMEHAAIINAM

ObOPYJOBAHUSL, PACXOJHBIX MATEPHAJIOB, CPEACTB OBYYEHHWS 1 BOCIIUTAHUS UIA CO3JAHUA U
OBECHEYEHUA ®YHKIUOHUPOBAHUA HEHTPOB ObPA3OBAHUSI ECTECTBEHHO-HAYYHOH U
TEXHOJOI'MYECKOU HAITPABJIEHHOCTEHU «TOYKA POCTA» B OBIIEOBPA30OBATEJIBHBIX OPI'TAHU3ALUAX,

CTAHJAPTHBIA KOMILJIEKT

PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJJAX

TABJIMLIA Nel

HauMmenoBanme
o0opynoBaHust

Kparkune npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

Kosm4ecTBO eqUHUIL /151
001eo0pa3oBaTeNbHbBIX
OpraHu3anuii, He
SIBJISTIO LM XCSL

MaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KosnyecTBo equHuL A1
0011e00pa3oBaTebHbIX
OpraHu3anuii, ABISAIOLINXCS
MaJIOKOMILIEKTHBIMH, e/l
H3M.

ECTeCTBeHHOHay‘lHaﬂ HalpaBJC€HHOCTD

1.

Oo6uree odopynoBanue (pusnka, XuMusi, 6MOJIOTUs1)

1.1.

[udposas
nabopaTopus

yueHndeckas (pusuka,
XUMHUSL, OUOIIOTHS)

[Mu¢poBoii AATYUK ITEKTPOIPOBOIHOCTH

[udposoii natunk pH

[Mu¢poBoii JATYMK TOJOKEHUS

[Tudposoii gaTyuk TeMnepaTypbl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocummorpadpuueckuii 1aTIuK

Beck1 anexTponnbie yueoHsie 200 r

Muxpockor: nuppoBoii WK oNTHYECKUH ¢ yBenrndeHueM ot 80 X
Habop 11151 U3roToBIIEHNS MUKPOIIpENapaToB

MuxkponpenapaTsl (Ha60Op)

CoeauHuTEIBHBIE IPOBO/IA, IPOrPaMMHOE 00ecCIiedeHHEe, METOJUUECKHE
yKa3aHus

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIIBITOB I10 MEXaHUKE
KOMIIJIEKT COITYTCTBYIOIIUX JIEMEHTOB JJIs OIIBITOB 110 MOJIEKYJIIPHOM

3 miT.

2 IIT.




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

dusuke

KOMIUIEKT  COIIYTCTBYIOIIUX
JIIEKTPOTUTHAMUKE

KOMIUIEKT COITYTCTBYIOILIHMX JIEMEHTOB ISl OIIBITOB 110 OIITHKE

9JICMCHTOB JUISL OIIBITOB

8 (0)

1.2.

Kommuiekr mnocynel u
o0opymoBaHus JUTSI
YUYEHHUUYECKUX  OIIBITOB
(pusuka, XUMHS,
Ouosorus).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka Juis COKUTaHUS BEUIECTB

Crynka dapdopoBast ¢ TECTHKOM

HaGop 6aHoK /1t XpaHeHus TBEpAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((pi1akoHOB) JUTst XpaHEHHS paCTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, I1X-16)

[Tpubop 11 nonydeHus razon

CnuproBka

I'oprouee i ciUpTOBOK

OunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTekisiHHAas (C pe3MHOBBIM HAKOHEUHUKOM)
Yameuka /7151 BRITApUBaHUS (BBITAPUTEIbHAS YaIIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBINA)

Boponka crexisiHHas (Masiasi)

Crakan crexyisHHbIN (100 M)

["a3ooTBO/IHAs TPyOKa

BHOJIOI'UA

2.1.

Komiiekt
IperaparoB
JIEMOHCTPALIMOHHBII

BJIQXKHBIX

Ha3HA4YCHHE: IEMOHCTPALMOHHOE,
MaTrepuas KOHTEeMHepa: MIACTHUK,
repMETUYHAsL KPBILIKA: HAJINYUE,
KpEIJIEHUE DKCIIOHATa: HAaJIu4He,
KOHCEPBUPYIOLIEE BELICCTBO:HATUYHKE,
HAaKJICHKa C HAMMEHOBAaHUEM HAJINYHE.

1 mrT.

1 mrT.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
HaumeHnoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHE XapaKTePUCTHKH
00opynoBaHus SIBJISIOILMXCS
MaJIOKOMILIEKTHBIMH, e/1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

He MeHee 10 mpemnapaToB U3 NPUBEICHHOTO HUXKE CIIHUCKA:
Bnaxxusrii npemapar "be33yoka"

Bnaxuslii npenapar "'agoka”

Brnaxusiii npenapat "BrHyTpeHHee cTpoeHre OpIoOXOHOTOro MOJUTIOCKa"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl'”

Bnaxubiil npenapat "BHyTpeHHee cTpoeHHe IArymku”

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne nTUIb!"

Brnaxusiit npenapar "BuyTpeHHee cTpoeHue poiObr"

Bnaxusiit npenapar "Kapacp"

Brnaxusiit npenapar "Kopenb 6060Boro pactenus ¢ KixyoeHbkamu'"
Bnaxusit npenapar "Kpeserka"

Bnaxusiit npenapat "Hepenga"

Brnaxwuslii npenapar "Pa3zButrue KOCTUCTOMN pbIObI"

Brnaxnsiil npenapar "Pa3zsurne Kypuusl"

Bnaxusiii npenapar "Cundomenyza”

Brnaxssiit npenapar "Tputon"

Bnaxxnsrit npenapar "Uepenaxa 6onotHas"

Bnaxxns1it npenapar "Yx"

Brnaxssiil npenapar "SAmepuna”

Ha3znauenue: neMOHCTpallMOHHOE,

OCHOBaA JIsl KpeIJICHUs: TepOapHbIil JTUCT,

CIIMCOK 3KCIIOHATOB:HAJINYHE

He MeHee § repOapueB U3 MPUBEIEHHOTO HIDKE criucka: HazHauenue:
JEMOHCTPALIMOHHOE,

OCHOBA JUIsl KpeTJICHUs: TepOapHbIil JIUCT, 1 mT. 1 .
CIIMCOK 3KCIIOHATOB: HAaJIM4YKe

He MeHee § repOapueB U3 MPUBEAEHHOTO HIDKE CIHCKA!
['epbapuii "JlepeBbst U KycTapHUKH"

['epOapuii "Iukopactyiiue pacTeHus"

I'epGapwuii "KopmoBbie pactenus"

Kowmmnekt  repbapues
JIEMOHCTPALIMOHHBII




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

I'ep6apwuii "KynbTypHble pacTeHus"

I'epGapuii "JlekapcTBeHHBIC pacTeHUS"
I'epGapuii "MenonocHble pacTeHus"

I'epGapwuii "Mopdosiorus pacreHuit"

['ep6apuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhble coobmecTra'
['epGapuii "CenbCKOX035IICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHus"

['epbapuii K Kypcy OCHOB 1O 001Ie# Ononoruu

2.3.

KoMmiekT  KoJuteKumii
JIEMOHCTPALIMOHHBII

(mo  pa3HBIM  TeMaM
KypcaOHOJIOTHH )

Ha3znauenue: neMOHCTpallMOHHOE,

OCHOBA JIJIs1 KpEIJICHUs: HAJIMYKeE,

HaKJICHKU C HAUMEHOBAaHUEM: HAJINYHE

He MeHee 10 KoJueKni u3 NPUBEAEHHOTO HUKE CIIMCKA!
Komnneknus "T'onocemennsie pacTeHus"
Konnekuust "Oburarenu Mopckoro qHa"
Konnekuus "IlaneonTonornueckas”
Komnexkuust "IlpencraBurenu  oTps0B
HAaCEKOMBIX: HE MeHee4

Komnexuus "IIpumeps! 3alIUTHBIX IPUCIIOCOOICHUN Y HACEKOMBIX "
Komneknus  "llpucmnocoOutenbHple  W3MEHEHHS B~ KOHEYHOCTSIX
HaCEeKOMBbIX "

Konnexnus "Pa3BuTre HaCEKOMBIX C HETIOJIHBIM MpeBpanieHueM"
Konnekuus "Pa3BuTre HaCEKOMBIX € IIOJHBIM ITPEBPALLIEHUEM "
Komneknug "Pa3Butne nmeHus"

Konnexkuus "Pa3zBurue 6abouku”

Komnexnus "PakoBHHBI MOIIFOCKOB"

Konnexkuus "CemeiictBa 6a60uex"

Konnekuus "CemelicTBa xyKkoB"

Koynexmnus "Cemena u mwioasr"

Konneknusa "®opma COXpaHHOCTH UCKOMAEMbIX paCTEHUHN U KUBOTHBIX"

HAaCEeKOMBIX"  KOJIHYECTBO

1 mIT.

1 .




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

Habop naneonronorunueckux Haxonok "lIpoucxoxaeHue yenopeka”
KOJIMYECTBO MOJEJIEN: He MeHee 14

XUMUA

3.1.

JleMOHCTpalnoHHOE
obopynoBaHue

CocTaB KOMIUIEKTA:

Cronuk nogbemubiii HazHauenue: coopka yueOHBIX yCTaHOBOK,
pa3mep crosemHuibl: He Menee 200%200 mwm,
IUTaBHBIN TIOJIBEM C TOMOIIBIO BUHTA: HATUYHE
IITaTtus JIEMOHCTPALIMOHHBII XUMHUYECKHH:
JEMOHCTpaIHs MPUOOPOB U YCTAaHOBOK,

OTI0pa, CTEPIKHU, JIANKUA, My(THI, KOJbIIA: HATNIHE,
BO3MO>KHOCTh 3aKPEIUICHHUS AJIEMEHTOB Ha Pa3jIN4HOM BHICOTE: HAJIHUKE
Amnmapar s TpPOBEIEHUS XUMHYCCKHX peaknuid: Hasnauenwe:
JEMOHCTpAIIHSI XUMUYECKUXPEaKITUi,

MOTJIOTUTEIND MAapOB U Ta30B: HATUYHE,

MaTepuai KOJIObI: CTEKIIO

Habop asnst anexTponmsa 1eMoHCTpalnoHHbIi: HazHauenue: n3ydenue
3aKOHOB AJEKTPOIIN3a, COOPKA MOJENIN aKKyMYJISITOPA,

€MKOCTh: HAJINYHE,

AIIEKTPOJIbI: HATUYHE
KommiekT  MepHbIX KO0
JI€EMOHCTPAIIMOHHBICOTBITHI,
00BeM k0110: oT 100 Myt mo 2000 m,

KOJIMYECTBO KOJI10: He MeHee 10 miT.,

MaTepuai Koji0: CTeKIIO

Ha6op ¢uakonos (250 — 300 mu1 a1 XpaHeHUs! paCTBOPOB PEAKTHBOB).
Ha3nauenue: xpaHeHHE pacTBOPOB PEAKTHBOB,

KOTH4ecTBO (priakoHOB: HE MeHee 10 miT.,

MaTepuai (pIakoOHOB: CTEKJIO

npoOKa: HaTHnIue
[Mpubop s

Hasnauenue:

MAaJIOTo obbeMa; Hasznaueunue:

OIIBITOB 10 XHUMHHN C SJICKTPUYCCKUM  TOKOM

1 mIT.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npuMepHble TeXHUYECKHE XaPAKTePHCTUKH OpraHusauni, ne OpraHM3alui,ABJIAIOIIUXCSH
oﬁopyaonamm ABJIAIOIIUXCHA
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
(;1abopaTopHBIii)
[Tpubop 114 WiUTIOCTpaLIMK 3aKOHA COXPAHEHUSI MAaCcChl BELLIECTB: COCY/
Jlannonpra: HanUuue,
poOKa: HaJlIuvue,
TUI Ipubopa: AEMOHCTPAIIMOHHBIN
JenurenbHast BopoHka: HasHauenue: pa3zneneHue JByX *KHUIKOCTEH 10
IJIOTHOCTH,
MaTepuanl BOPOHKH: CTEKIIO
YcTaHoBKa JUIs IEpEroHKH BenlecTB: HazHaueHue: JeMOHCTpalus
OUYMCTKHU BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOMIIBHUK ISl OXJIQXKICHHS, JUIOHXK, IPOoOKa: HaIU4He,
JUTMHA YCTaHOBKH: HE MeHee 550 Mmm
[Tpubop 11 nosmydeHus ra3oB: Ha3HAUEHHE: MOJyYeHHE T'a30B B MAJIbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE MeHee 6 IPeIMETOB
bansa koMOuHMpoBaHHas 1abopaTopHasi: baHs BoisHas: HalIU4ueE,
KOJIbIIa CMEHHBIE C OTBEPCTUAMH Pa3HOTO AUAaMETpa: HAJIM4HE,
IUTMTKA 3JIEKTPUYECKas: HaIUuue
®dapdopoBas cTynka ¢ nectukoM: HazHaueHue: 11 pa3MenbueHUs
KPYIHBIX (Ppakiuii BEIIECTB U IPUTOTOBJICHHSI TOPOIIKOBBIX CMECen
Kommnext repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMIUIEKTA:
Habop «Kucnoten» (a30THas1, cepHasi, coisiHast, opTodochopHas)
HabGop «I'mmpoxcumel» (Tmapokcun Oapusi, THUIPOKCHUI K,
KoMIUIeKT xunmmaeckux | TAPOKCHI KaTbLus, TUIPOKCHTHATPHS)
3.2. Habop «Oxcunmpl MeTaisioBy (aTFOMUHUST OKCHT, Oapust OKCHJI, Keie3a I mr. I mr.

PCaKTUBOB

(IIT) okcw, kabus okcua, Maraus okcua, Mmeau (I1) okcua, muHKa
OKCH]T)

Habop «lllenouHbie U MIeT0YHO3EMENbHBIE METAIUTB (JINTUN, HATPUH,
KaJTBITHIA )




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

Habop «MeTamibly (aTFOMUHHM, )KEIe30, MAarHUM, ME/Tb, ITMHK, OJIOBO)
Hab6op «lllenouHble U men09H03eMeNIbHbIC METALIb» (JTUTUH, HATPHH,
KaJIbITAN )

Habop «OrneomnacHeie BemiecTBa» (cepa, ¢ocdop (KpacHbIi), OKCHI
tocdopa(V))

Hab6op «I"amorens» (noma, 6pom)

Habop «["ajmoreHuapl» (aqrOMUHHS XJIOPHI, aMMOHUS XJIOpHJ, Oapus
xyopua, xenesa (III) xmopua, kanust Woaun, Kauus XJIOpHUA, KaidbLus
XJIOpUA, JUTUS XJopuj, Maraus xjopun, meau (II) xmopupa, nHatpus
Opomu, HaTpust GTOPUL, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Ha6op "Cynbdatel, cynbdunsi, cymbdurer" (amromMuHus Cyiabdar,
ammonust cyibdat, xeneza (II) cynbdpun, xenesa (1) cynbdar, 7-mu
BOJIHBIH, Kanus cynbdar, kodbansta (II) cynbdar, maruus cynbdar, meau
(II)) cynbdar O6e3somubiii, Meau (II) cynmbdar 5-TM BOAHBIN, HATpPHUs
cynb(dua, HaTpus CylbQUT, HaTpusa cyiabdaT, HATpUS TUAPOCYIbQaAT,
HUKeNs cyabdar

Hab6op "KapOonats" (amMmMoHMsI KapOoHaT, kanusi kapOonat, meau (II)
KapOOHAT OCHOBHOM, HATpUs KapOOHAT, HATPUS TUAPOKApOOHAT)

Habop "®ocdarer. Cunukarsl" (kaiaust MOHOTUapoopTodocdar, HaTpus
cUJIMKaT 9-TH BOAHBIN, HAaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
murusipodocdar)

Ha6op "Anerarbl. Pomanunel. CoenuHeHust >xenes3a" (kanus arerar,
kamusi peppo(ll) rekcaunanun, xanust gpeppo (III) rexcaunronuy, xanus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Hab6op "Coenunenust mapranma" (kamusi mepmanranar, mapranmna (IV)
okcun, maprania (II) cyneat, mapranma xaopusm)

Hab6op "Coenunenuss xpoma" (aMMOHHUSI IUXpoOMaT, Kalus AUXpPOMaT,
Kanust xpomar, xpoma (III) xmopua 6-Tu BogHBIN)

Ha6op "Hutpatel" (aqtoMUHHSI HHUTpAT, aMMOHHUS HUTpaT, Kajlus
HUTpaT,KanbIustHuTpat,Meau(I) nuTpat,HarpusHuTpat,cepedpa




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

HaumeHnoBanue opraHu3anmi, He .
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHM3alui,ABJIAIOIIUXCSH
oﬁopyaonamm ABJIAIOIIUXCHA
MaJOKOMIUICEKTHBIMH, €/1.
MAaJIOKOMIIJIECKTHBIMHU, €/1.
HU3M.
H3M.
HUTpAT)
Habop  "Wnmukaropwel" — (JlakMOMJ,  METUJIOBBI  OpaH)KEBbIH,
dbenondTanenn)
Habop "Kucnopoacoaepxaiiiue opraHudeckue BemiecTBa' (ameTox,
[JIMLEPUH,  JUATWIOBBIA  3Qup, COUPT  H-OYTWIOBBIM,  CHOHPT
W30aMUJIOBBIA, CIHUPT W300yTWIIOBBIA, CIUPT OSTWIOBBIA, (eHOI,
dbopManuH, STUICHTIIUKOb, YKCYCHO-3TUIIOBBIN 2hup)
HaGop  "VYrmeBomoponsl"  (OeH3WH, TekcaH, HedTb, TOIYOI,
IIUKJIOT'ECKaH)
Ha6op "Kucnotsl opranuyeckue" (KMCIOTa aMUHOYKCYCHasl, KHCIIOTa
OcH30ifHasg, KUCIOTa MacisHas, KHCIOTa MypaBbUHAs, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAs, KHCIOTAa CTEAPUHOBAas, KHUCIOTA
YKCYCHasl, KUCIOTa IIaBeieBast)
Habop "YrneBoapl. AmuHbI" (aHWJIMH, AHWINH CEPHOKHUCIBIA , JI-
TJII0K03a, METUIIAMUH THAPOXIIOPHU] , caxaposa)
Ha3znauenue: 1eMOHCTPAIIMOHHOE,
BUJ] YIIAaKOBKH: KOpOOKa,
ONMCaHNE:HAJIN4Une
CocTaBKOMILIEKTA:
Konnekuus "Bonokna"
Komnexnus "KameHHBIH yroiabs U IpOAYKTHI €ro nepepaboTku”
. | Komeknus "Metaminl U criiaBe!”
KommuiekT  kosutekimii " "
3.3. Konnekuus "Munepansl u ropHbie mopoast” (49 BugoB) 1 mrT. 1 mr.

H3CITHCKa

Konnekuus "Munepanbhble yaoopenus"
Komnexnus "HedTh 1 npoaykTel ee nepepaboTku"
Komrexus "TImactmaccer"”

Komnexnus "Tonnuso"

Komnexnusa "YyryH u crans"

Konnexkuus "Kayuyx"

Komneknus "[Ikana tBepmoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npuMepHble TeXHUYECKHE XaPAKTePHCTUKH OpraHusauni, ne OpraHM3alui,ABJIAIOIIUXCSH
060pyaonamm ABJIAIOIIUXCHA
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.

HaGopsl nnsi  monenupoBaHUs CTPOEHUS OPraHUYECKUX BEIIECTB
(yueHndeckue) He MeHee 4 IIT.

4, | ®PU3UKA
CocraB KOMIUICKTA!
[lIratuB JEMOHCTPAIIMOHHBIN: Haznauenwue: MIPOBE/ICHHE
JIEMOHCTPAIIMOHHBIX ONBITOB, OCHOBAaHME, CTEP>KEHb, JIAMKH, KOJbIIA,
My(TBI: HATUYHE
CTOJIMK TTOBEMHBIN:
Tun cronuka: y4eOHbIH/1a00paTOpHbIH,
01opa, CTEP>KEHb BUHTOBOW, BUHT PEryJIUPOBOYHBIN: HAIMYHKE,
(GyHKIIMS OJbeMa U OMYCKaHUs CTOJIMKA: HAIUYUe
HcTouHrK MOCTOSITHHOTO M IIEPEMEHHOT0 HanpsbkeHus: Haznauenue: mist
MUTAHUS PEryJUpPyEeMbIM TEPEMEHHBIM H  IOCTOSHHBIM  TOKOM
AIEKTPUIECKUX CXEM,
yacrtota, I '11: 50,

O6opynoBanue Uit | moTpebisieMast MOITHOCTh, BA: 10
4.1. | IeMOHCTPAIIMOHHBIX MaHomeTp KUAKOCTHOM JAEMOHCTpalMOHHBIM: Ha3nauenwe: s 1 mr. 1 mT.
OTIBITOB u3mepenust napieHus 710 300 MM BOISHOTO CTOJIOA BBINIE W HIDKE

aTMoc(epHOro aBJIeHMUS,

crexysiHHas U-o0pa3Has TpyOKa Ha MOJICTaBKE: HATHYNE

Kamepron Ha pe3oHaHcHoM simuke: Ha3Hauenwe: [uisi J€MOHCTpalUH
3BYKOBBIX KOJICOAHUI U BOJIH,

JIBa KAaMEPTOHA HA PE3OHUPYIOMIUX SANTUKAX: HAJTUIHE,

peBHHOBBIﬁ MOJIOTOYECK: HAJIMYHUEC

Hacoc Bakyymublii ¢ anektponpuBoaoM: Ha3zHaueHue: co3naHue
PpaspsAKCHHA NN N30BITOYHOTO JaBJICHUA B SaMKHYTBIXO6T)eMaX,
OMBITHI: KUIIEHHUE JKUJIKOCTU MTPU TOHM>KEHHOM JIaBJICHUH, BHELITHEE U
BHYTPEHHEE JIaBJICHUE U JIP.

Tapenka BakyymHasi: Haznauenue: JeMOHCTpalys ONbITOB B 3aMKHYTOM
o0BeMe ¢ pa3peskeHHBIM BO3/1YXOM,




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

OCHOBaHHME C KpPAHOM, KOJIOKOJ U3 TOJCTOrO CTEK/Ia, PpPe3nHOBas
IPOKJIAIKa, JEKTPUUECKUI 3BOHOK: HAJIM4ne

Benepko Apxumena: Haznauenue: nemMoHCTpaiusi 1eUCTBUS KUIAKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U U3MEPEHUE BEIMUYUHBI BHITAIKMBAIOLICH
CUJIBI,

BEEPKO, TEJIO LMIMHIPUYECKOH (POPMBI, NPYKUHHBIA JUHAMOMETD:
HaJlIu4yue

OruuBo Bo3aymHoe: Ha3HaueHue: JEMOHCTpalys BOCIIAMEHEHHS
TrOpIOYe CMECH TMpH €€ OBICTPOM CIKATUH,

TOJICTOCTEHHBIM LMIMHIpP, MOPLIEHb HAa METAIMYECKOM INTOKE C
PYKOSITKOM, OJICTaBKA JUI LWIMHPA: HATUYHE

[Tpubop 1 nEeMOHCTpalMM JaBieHus B kuakocTu: HasHaueHue:
JEMOHCTpaLMsl U3MEHEHUsI IaBJICHUsI C TJIyOUHOM MOTpyKeHus,

JaTYUK JaBJICHUS, KPOHIUTEHH JUIs KpPEIUIEHUWS Ha CTEHKE COCyaAa:
HalIu4yue

[Tpubop ans nemoHcTpanuu arMocepHOro maBieHus (Maraedyprckue
nonywapus): Ha3Hauenuwe: JeMOHCTpauus CHJIBI  aTMOC(EpHOro
JTaBJICHUS,

JIBa Pa3bEMHBIX METAIIMYECKUX MOJIYIIAPHsI C TPOYHBIMU PYUYKaMH U
XOPOUIO MPUIIITH(OBAHHBIMH KpasiMH, HUMIEIb C KpAaHOM: HaJIM4ue,
CO3/1aBaéMO€ BHYTPH I1aPOB BAKYYMMETPUUYECKOE JIaBJICHUE: HE MEHEe
0,05MlIIa,

MaKCHUMaJIbHOE pa3phiBarolee ycuine: He mesee 90 H

HaGop Ten paBHOoro oObema: HasHaueHue: ansi ompeneneHuss M
CpPaBHEHMsI TEIJIOEMKOCTH U IUIOTHOCTH  Pa3jM4YHbIX  TBEPABIX
MaTepHasoB,

HWIMHJIPBI U3 PA3IMYHBIX MaTepUaJIOB: HE MeHee 3 IIT.,

KPIOYKH JUIs OJBEIINBAHUS LIUIMHIPOB: HAJTHYUE

HaGop Tenm paBHoit wmaccel: Hasnauenwe: nnsi omnpeneneHuss u
CPaBHEHHIO IJIOTHOCTH Pa3IMYHBIX MAaTEpHAJIOB,




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

HWIMHJIPBI U3 PA3JIMYHBIX MaTepUajoB: HE MeHee 3IIT.,

KPIOYKH IS MTO/IBEIIMBAHUS IWINHIPOB:HAJINUKE

Cocynel coobOmaromuecs: HasHaueHue: JeMOHCTpaIusi OJUHAKOBOTO
YPOBHSL OJHOPOJHON >KUAKOCTH B COOOLIAIONIMXCS MEXAYy Co00i
cocynax pa3sHoi (popMmsl,

COOO0IIaOIIMECs CTEKIIIHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJICTaBKa: HATMINE

TpybOxa Hprotona: Haznauenue: neMoHcTpaius 0 JHOBPEMEHHOCTH
MaJICHUs] Pa3IUYHBIX TEJI B PA3PEKEHHOM BO3yXE,

(GYHKIMS TOJKITIOYEHHS K BAKYYMHOMY HacoCy: Hallu4ue,

JIHa Tpyoku: He meHee 80 cM.,

PE3UHOBBIC TPOOKH, HUIIIETh: HAIUYHE,

KOJIMYECTBO TEJ B TPYOKE: HE MEHEe 3 IIIT.

[Tap [MTackans: HaznaueHue: neMoOHCTpanus nepegayd npou3BOAUMOTO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJE, TEMOHCTpAIHs MOoabeMa
KUJKOCTHU TOJT AeMCTBHEM aTMOC(hepHOTro TaBiIeHMs,

METaJUIMYECKUI HWJIMHIP C ONMpaBaMH, MOPIIEHb CO IITOKOM, TOJIBIHA
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HATUYHE,

JUTMHA IUIMHJIpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee § cM

[ITap ¢ konboM: HazHauenue: qeMOHCTpals paCIIMPEHUs TBEPAOTO
TeJa MpyU HarpeBaHuu,

MITaTUB, METAUTNYECKOE KOJBIIO C My(TOH, IIap ¢ IENOYKON: HAIUIne,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETD IIapa: HE MEHee 25 MM

Hunuuapsl CBUHLOBBIE €O cTpyroM: HasHaueHue: aeMOHCTpanus
B3aUMHOTO TIPUTSKEHUS MEXKIY aTOMaMHU TBEPIBIXTET,

KOJIMYECTBO OJJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 21IT.,

MaTepHuas MWJIXHIPOB: CTaJlb UCBUHEII,

KPIOYKH IS MTO/IBEIIMBAHUS :HATTHYNE,




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum Au1si
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

CTpYT, HalpaBJIAIOIIas TpyOKa: HAIM4HE

[TpuGop Jlenna: HasHaueHue: U1 UCCIENOBaHUS 3aBUCUMOCTHU
HAIpaBJICHUS MHAYKUUMOHHOIO TOKAa OT Xapakrepa H3MCHECHMs
MarHMTHOI'O IIOTOKA,

CTOMKA C KOPOMBICIIOM: HAJIMYHE,

KOJIMYECTBO aJJFOMUHUEBBIX KOJIEL: HE MEHee 2 MIT.,

IIPOPE3b B OJTHOM U3 KOJIEL]: HAINYHE

Marnut yrooOpa3HbIi JEMOHCTPALIMOHHBIN: Ha3nauenue:
JEMOHCTpALMsI CBOMCTB IIOCTOSIHHBIX MarHUTOB,

TUI MarHUTA: HAMAarHUYEHHBIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003HaueHNE MOJIOCOB MarHUTA: HaIU4YKe

Marsut mosocoBOW  JAEMOHCTpAalMOHHBIM  (mapa): HasHaueHwue:
JIEMOHCTpAIMs CBOMCTB OCTOSTHHBIXMAarHUTOB,

TUI MarHUTa: HAMAarHUYEHHbIH OpyCcOK NMpsAMOIUHEHHOH (HOPMBI,
KOJIMYECTBO 1IBETOB MarHuTa: He MEeHee?2,

0003HaueHHE MOJIOCOB MarHUTa:HAJIMYHUe

Crpenku MarHuTHble Ha IUTatuBax: Ha3HaueHue: JeMOHCTpanus
B3aMMOJCICTBUS  IOJIIOCOB MAarHUTOB, OpUEHTAlMM MarHuTa B
MarHMTHOM TOJI€,

HaMarHW4Y€HHasl CTpEJIKa: HaJM4ne,

KOJIMYECTBO 1IBETOB MarHuTa: He MeHee 2,

MOJICTAaBKA: HAJIM4NeE

Habop nemoHcTpanmonHslii "InekTpocTaTika" (3J1eKTpOCKOMNHI (2 mIT.),
cynrtaH (2 mT.), maJoYKa CTEKJSHHAS, TajToyka YOOHUTOBAsSI, ITATHBBI
u3onupyromue (2 mr.)

Mammna  snekTtpodopHas  WIM  BBICOKOBOJBTHBIA  HCTOYHHK:
Ha3nauenue: i1 NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHIIMaNa U MOJIy4eHUsI HCKPOBOTO pa3psia,

JMCKH Ha CTOMKAaX: HaJIMJue,




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npuMepHble TeXHUYECKHE XaPAKTePHCTUKH OpraHusauni, ne OpraHM3alui,ABJIAIOIIUXCSH
060pyaonamm ABJIAIOIIUXCHA
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.

KOJIMYECTBO JICHACHCKUX OaHOK: HE MeHee2,
MOJICTABKa: HAIMYKE
Kommekt npoBogos: iuna: ue meree 500 mwm - 4 it , 250 MM - 4 wir.,
100 MM - 8 mIT., Ha3HAYCHHE: JJISI TOAKIIOUYCHUS JIEMOHCTPAIMOHHBIX
npuboOpoB H  000pyIOBaHHMSA K HWCTOYHHKY TOKa, I COOPKH
AJICKTPUYCCKHUX IIETIeH, BKITtOYast 3JIEMEHTHI U3 paboThl "TlocTOSHHBIN
SJIEKTPUYECKUM TOK"
[IITaTuB T1a00PaTOPHBINA C AepPKATEIIMU
BECHI AJICKTPOHHBIC
MEH3ypKa, rpenen usmepenus 250 mi
nuHamometp 1 H
nuHamomeTpSH
HUJIUHAP CTaIbHOM, 25 cMm3
HUATUHAP aTIOMUHHUEBBIN 25 cm3
UUJIUHAP aTIOMUHHUEBBIN 34 cm3
TUATUHAP TIACTUKOBBINA 56 cM3 (117151 U3BMEPEHUsI CHIIBIApXHUMe/Ia)

Ob6opynoBaHue i | npyxuHa 40H/m

nabopaTopHbIX padoT u | mpyxura 10H/m

4.2. | yueHH4ecKHX OmBITOB | Tpy3sl o 100 r (6 1mT.) 8 wrT. 4 mr.

(Ha ©0a3e KOMILJIEKTOB
s OI'9)

rpy3 HaOOPHBIN yCcTaHABIUBAET Maccy ¢ marom 10 T

MEpHas JIEHTA, TUHEWKa, TPAaHCIIOPTHP

OpYCOK C KPIOUKOM U HUTHIO

Harnpasisomas JUIMHoi He menee 500 MM. J{oKHBI ObITH 00eCTIeYeHbI
pa3Hbie K03 OULIMEHTHI TPeHUs OpycKa MO HaIpaBIISIoIIEH
CEKYH/IOMED IEKTPOHHBIN C TaTYMKOM

HaIpPaBJISAIONIAs CO HIKAION

OpyCOK JIepeBsIHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MasiTHUK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOKHOCTBIO
U3MEHEHUS JUIMHBI HUTU

pbIyar




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

0JIOK MOJIBUXKHBII

0JIOK HETOJIBUXKHBIN

KaJIOpUMETP

TEPMOMETDP

UCTOYHUK TUTAHHUS TOCTOSHHOTO TOKa (BBIIPSMHUTENb C BBIXOIHBIM
HanpsbkeHneM 36-42 B wunm OatapeiiHblii OJOK € BO3MOXKHOCTBIO
PEryJIUPOBKHU BBIXOJHOTO HAMPSIKEHUS

BOJIBTMETP JIBYXIIpeneibHbli (3 B, 6B)

amnepmMetp nByxmnpeaensuseiii (0,6A, 3A)

pesuctop 4,70m

pesuctop 5,70m

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

nepeMeHHbIH pesuctop (peocrtar) 1o 10 Om
COCIMHUTEINIbHBIC TTpoBOJIa, 20 IIT.

KITIIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparonias JMH3a, pokycHoe pacctosiHue 100 MM
cobuparommas 1uH3a, PokycHoe pacctosaue SOMm
pacceuBarolas JIMH3a, POKYCHOE paccTOsIHUE -75MM
9KpaH

ONTHYECKAsI CKaMbsI

cnang «Monenb npeaMeTa»

OCBETHUTEID

HNOJYLIMJIMHAP C MUIAHIIETOM C KPYTOBBIM TPaHCIIOPTHPOM
[Tpubop 11 M3ydeHus ra30BbIX 3aKOHOB

Kanumnsipet

Hudpaxuonnas pemrerka 600 mTpruxoB/MM
Judpakuuonnas pemerka 300 mTpuxos/Mm

3epkano

JlazepHas ykazka




HaumenoBaHme
o0opynoBaHust

Kpatkue npumepHble TeXHHYECKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.

HU3M.
H3M.
[Tonsiponn B pamke
Illenu FOura
Karymka MoTOK
bnox nuonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky xesne3Hble B OaHKe
TexHoJI0rnYecKasi HANPaBJIEHHOCTD
PoGororexnuueckuit HaOoOp mpelHa3HAYeH JUId HM3YYEHUS OCHOB
pPOOOTOTEXHUKH, JETajel, y3JlI0B U MEXaHHW3MOB, HEOOXOIUMBIX IS
CO3/1aHUsI pOOOTOTEXHUYECKUX YCTPOUCTB.
HaGop mnpencraBinser coOOH KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HabGop mo3Boasier coOupare (M NpOrpaMMHpOBaTh COOMpaeMble
MO/JIEJIH ), U3 AIIEMEHTOB, BXO/SIINX B €r0 COCTaB, MOJIEN MEXaTPOHHBIX
. U poOOTOTEXHHMYECKUX  YCTPOHCTB  C  aBTOMATU3UPOBAHHBIM
OO6pa3zoBarenbHbIil 9
yIpaBjIe€HUEM, B TOM YHUCIIE€ HA KOJIECHOM XOJy, a TaKXe KOHCTPYKLHUH,
KOHCTPYKTOP ISt
OCHOBAHHBIX Ha HCMOJb30BAHUU Iepenad (B TOM YHCIE YEPBAYHBIX U
1. | npaktuku 6J109HOTO I . 1 .
3y04aThIX), a TAKKEPHIYAroB.
IPOrpaMMUpPOBAaHUSA € . . . . .
CBETOAMOAHBIM MaTpUyHbIl jaucruiell ¢ Oenoil  MOJCBETKOM Ha
KOMILJIEKTOM/IATYMKOB

KOHTPOJIJIEPE

KonmruecTBo mopToB BBOAA/BBIBOA HA KOHTPOJUIEpPE HE MeHee 6
KonndecTBo KHOIOK HE MeHee 4

OO0111€e€ KOIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

1) mporpammupyeMblii OJIOK yrpaBieHHUs, KOTOPbIA MOXET paboTaTh
ABTOHOMHO U B IOTOKOBOMPEXKHME;

2) CepBOMOTOPBI

3) MaTYUKCHIIBI




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

4) NaTYMKPACCTOSHUS

5) maruukinBera

6) akkymynsTopHasoaTapes

7) IlnacTUKOBBIC CTPYKTYPHBIC 3JIEMEHTHI, BKIIIOYasi nephopupoBaHHbIC
AJIEMEHTHI: OaJKu, KyOMKH, OCH M Bajbl, COCIMHUTEIbHBIC JIEMEHTHI K
OCsSM, IIECTepPHH, TMpEeIHA3HAUYCHHBIC JUISI CO3MAHHUS YEPBAYHBIX M
3y04aThIX mepeiad, COSTUHUTEIBHBIC U KPETIC)KHBICITIEMEHTHI;

7)  llporpammHoe  oOecrnedeHue, HCIIONBb3YEMOE UL
NPOrPaMMHUPOBAaHUSI  COOMPAEMBIX POOOTOTEXHHYECKMX MOJCICH |
YCTPOKCTB, JOCTYITHO AJIsi CKaunBaHUs u3 ceTullHTepHeT

OO6pa3zoBaTeabHBIN
HAabOp 1O MEXaHUKE,
MeXaTpOHHKE u
pOOOTOTEXHHKE

KomriekT 11t u3ydeHus: OCHOB JIEKTPOHUKU B POOOTOTEXHUKU

HaGop nomkeH ObITh IpeqHa3HAYESH JUTS IPOBEACHUS yUeOHBIX 3aHATHIA
IO DHJIEKTPOHUKE M CXEMOTEXHUKE C ILeNIbI0 HU3ydeHHsl Hauboiee
pacrpoCTpaHEHHON 3JIEMEHTHOM 0a3bl, TPUMEHSIEMOHN /ISl WHXKEHEPHO-
TEXHUYECKOTO TBOPUECTBA YYAIIMXCS U pa3pabOTKH ydeOHBIX Moemeit
poboToB. Habop 1oykeH MO3BOJATH YYal[UMCS Ha NMPAKTUKE OCBOUTH
OCHOBHBIE ~ TEXHOJOTMM  HPOEKTHPOBAHUS  POOOTOTEXHUYECKHX
KOMILJIEKCOB Ha MpUMeEpe yU4eOHBIX MojieNielt poOOTOB, a TaK)Ke U3YUHTh
OCHOBHBIC TEXHMUYECKHE pelIeHUus B 00JacTH KHOEpHETHYECKHX U
BCTPAUBAEMbIX CHCTEM.

B cocraB KoMIUIeKTa [OJDKEH BXOAMTH HAOOp KOHCTPYKTHBHBIX
HIIEMEHTOB JJIs1 COOpKM MakeTa MaHUMYJSIIIMOHHOTO po00Ta, KOMILIEKT
METAJIMYECKUX KOHCTPYKTUBHBIX JJIEMEHTOB JMJii COOpKM MakeTra
MOOWJIBHOTO PoOOTa U T.1I.

B cocraB xomriekTa BXOAUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3YYEHUS OCHOB JJIEKTPOHUKH U CXEMOTEXHUKH, a TaKXKe KOMILUIEKT
OPUBOJOB W  JAaTYMKOB  pA3jIMYHOrO TUHA I Pa3paboOTKU
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocTaB KOMIUIEKTa JOIKHO BXOJUTH: MOTOPHI C SHKOAEPOM - HE

1 mrr.

1 mrr.




HaumenoBaHme
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anuii, ABJISTIONIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

MeHee 2IIT, CepBONPUBOJ OOJBIION - HE MeHee 4T, CEpBONPUBOL
Majblii - HE MeHee 21T, WH(PpaKpacHBIM JAaTUYUK - HE MEHee 3IIT,
YIBTPa3BYKOBOM JaT4MK - HE MEHee 3IUT, JaTYMK TEeMIIepaTypbl - HE
MeHee 1T, [OaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHJIEHCATOPHI, CBETOINOIbI
pa3IMYHOTO HOMHHANA), KOMIUIEKT TPOBOJOB i OecrmaeyHoro
MPOTOTUIIMPOBAHUS,  IUIaTa  OECMaeyHoOro  MPOTOTHUIUPOBAHMS,
AKKYMYJIATOD U 3apsAHOE YCTPOKHCTBO,.

B coctaB xoMImiekTa 10KEH BXOUTh MPOTPAMMHUPYEMbIA KOHTPOJLIEP,
nporpammupyemsiii B cpene Arduino IDE wnu aHanoruyssix cBoOOIHO
pacnpocTpaHsIeMbIX cpenax pa3paloTKu. [Iporpammupyemslii
KOHTPOJUIEP JTOJDKEH 001aaTh MOpTaMH ISl MOAKIIOUEHUs HU(POBBIX
u a”aoroBelx yctpoucts, unTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nmuWiFi.

B cocTtaB xoMmrmiekTa JOJKEH BXOJIUTH MOIYJIh TEXHUYECKOTO 3pEHUS,
MPEJICTABIISIFOIINI COOOM BBIUMCIUTENHFHOE YCTPOUCTBO CO BCTPOSCHHBIM
MHUKpPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, 4acToTa sjpa He
menee 1.2 I'Tu, oobem O3Y - He meHee 512MO, 00beM BCTPOECHHOM
namsTi - He MeHee 81'0), MHTErpupOBaHHOW KaMepol (MaKCHUMallbHOE
pazpelieHue BUAEOMOTOKa, TepenaBaemoro no uHtepdeiicy USB - He
MeHee 2592x1944 en.) w onrtuueckod cuctemor. Momyib
TEXHUYECKOTO 3pEeHHUs JOKeH 001aJaTh COBMECTUMOCTBIO  C
Pa3IUYHBIMH  TIPOTPAMMHUPYEMBIMH  KOHTPOJUIEpAMH C  [TOMOIIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moaysnp TeXHUYECKOTO
3peHusi JOJKEH HMETh BCTPOCHHOE TMPOrpaMMHOE oOOecIlieueHne Ha
OCHOBE ONEpPAlMOHHOW CHUCTEMBI Linux, MO3BOJSIONIEE OCYIIECTBISThH
HACTPOWKY CHCTEMBI MAITMHHOTO OOYYEHHs! MapaMeTpOB HEHPOHHBIX
ceTeit st oOHapyKeHUs: 00BEKTOB, ONPEICTCHHS UX TapaMeTPOBU
JanbHEHIIeH nACHTH(UKAIIIH.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npuMepHble TeXHUYECKHE XaPAKTePHCTUKH OpraHusauni, ne OpraHM3alui,ABJIAIOIIUXCSH
060pyaonamm ABJIAIOIIUXCHA
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
KommuiekT pomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yYEHHUS OCHOB
pa3pabOoTKH NPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, pemieHnii B cepe "MHTepHeT Bemiel", a Takke pelIeHUH B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIJIEKTA U MAIIMHHOTO
o0OyueHusl.
KoMmnbrorepHoe odopynoBanue
®Dopm-PakTop: HOYTOYK;
Kecrtkas, HeoTKIIOYaeMas KJIaBHaTypa: HAJIMIUE;
Pycckas packiiajka KiaBuaTypbl: HAIHMYKE;
Juaronane skpaHa: He MeHee 15,6 110iMOB;
Pazpemenue sxpana: He menee 1920x1080 nukceneit;
KonuuecTBo simep mpouieccopa: He meHee 4;
KonuyecTBO MOTOKOB: HE MeHee §;
bazoBas TaktoBas yactora nmporeccopa: He Menee | I'T';
MakcumanbHasi TAKTOBasl 4acTOTa npoueccopa: He menee 2,5 ['T'w;
Kamr-namsate nporieccopa: He MeHee 6 MoOaiir;
O0beM ycTaHOBJIEHHOHN ONepaTUBHON maMsTu: He MeHee § ['0aiiT;
1 HoyT6yk O0Bem noaIep>KUBAEMOM OTIEPAaTUBHON MaMSITH (TSI BO3MOXKXHOCTH 3 e 2 .

pacmupenus): He MmeHee 24 ['6aiit;

O0beM Hakonutels SSD: He MmeHee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThl OT OaTapen: He MeHee 6 4acos;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIsITOpOM: He Oonee 1,8 Kr;
Buemmnuit untepdeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOTHBIX;

Buemnuit unrepgeiic LAN (rcnonb3oBaHue EPEXOIHUKOB HE
MPEAYCMOTPEHO): HATUIHE;

Hanuuue monyneit u uaTepdeiicoB (MCIONb30BaHUE TEPEXOTHIUKOB HE
npenycmotpeno): VGA, HDMI;

BecnipoBosHas cBa3p Wi-Fi: Hannume ¢ nognepxkoit crannapra IEEE
802.11n unu coBpeMeHHee;




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

CKaHep,KOoIup)

TexHonorus nevyaTu: JazepHas

MaxkcumanbHoe paspeunienue neyatu: He MeHee 1200x1200 Touek;

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

HaumeHnoBanue opraHu3anmi, He .
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTePHCTUKH OpraHM3alui,ABJIAIOIIUXCSH
060pyaonamm ABJIAIOIIUXCHA
MaJOKOMIUICKTHBIMH, €/1.
MAaJIOKOMIIJIECKTHBIMHU, €/1.
HU3M.
H3M.
Web-kamepa: Hannume;
Manunynstop "MbIlb'": HaTU4KE;
[IpenycTanoBieHHas onepanoHHasi CUCTeMa C rpaduIecKuM
M0JIb30BaTENLCKUM HHTEpGelicoM, obecrieunBaroIias paboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECUCTEMHBIX
MPUIOKEHUIN: HATTMYHeE.
Tumn yerpoiictBa: MOV (pyHKIIUM 11e4aTH, KOMUPOBAHHSA,
CKaHHUPOBAHHUA);
®dopmart Oymaru: He MeHee A4;
Moy (mpuHTED, p yM . ’
2 L{BeTHOCTB: YepHO-OEIIbI; 1 . 1 .




MMPOP®UJIBHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

HaumenoBanme
000py10BaHuUsI

KpaTKHe NPUMEPHDBIE TEXHUYECCKHUE XaPAKTCPUCTUKHU

KosmvecTBO equHUI 1151
npo¢uiIbLHOro
KOMILIEKTa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3alnuu, He
AIBJISIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOro
KOMILIEKTa

(MaJ10KOMILIEKTHBIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

BA3OBAS (OBA3ATEJIBHASA YACTD)

ECTeCTBeHHOHay'—IHaﬂ HanpaBJI€CHHOCTD

[udposas nmabopaTopus
1. 1o Ouosiorun
(yueHuueckas)

Ob6ecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IITKOJIC ¥ IPOEKTHO-HCCIICTIOBATEIIbCKON e TSIILHOCTH YUAIHXCSL.
Kommnekranus: becnpoBoiHOM MynbTUIATYHUK 110 OUONOTHH € 6-10
BCTPOCHHBIMH JTATYUKAMH:

JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%

JlaTuuk OCBEIICHHOCTH C AWAITa30HOM M3MEPEHHUs He yxe ueM ot 0 110
180000 nx

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH

JlaTuuk TeMmepaTypsl ¢ TUana3oHoOM U3MepeHHsl He yke ueM oT -20 10
+140C

JlaTuuk 3IEeKTPONPOBOAUMOCTH C AMANa30HAMHU U3MEPEeHHUs He yke ueM oT 0
1o 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCMm

JlaTuuk TeMmnepaTypbl OKpYy>Karollei cpeibl ¢ IUarna3oHoM U3MEPEHHUs He
yxe ueM oT -20 mo +40

AKceccyapsl:

Ka6ens USB coennHuTENbHBIN

3apsigHOE yCTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuun
[{udposas BupeokaMepa ¢ METALTHYCCKHM IMTATHBOM, pa3peIlICHHE HE
menee 0,3 Mnukc

[IporpamMmMHoe obecrieueHue

Metoaunueckue pekoMeHaanuu He mesee 30 pabot

YnakoBka




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

Hanuuue PYCCKOA3ZBIYHOTO caiita MOAACPIKKHU, HAJIMINEC BUACOPOJINKOB.

[udposas nmabopaTopus
0 XUMUHM (yueHHUYecKas)

OO6ecrieunBaeT BBITOJIHEHUE JIAOOPATOPHBIX padOT MO XUMHUH HA YPOKaX B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIET0BATENbCKON e TEIbHOCTH YUAIIHXCS.
Kommnekranus:

BecripoBoiHOM MyIBTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Haruuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 1o 14 pH

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

JlaTuuk 3IEeKTPONPOBOJAUMOCTH C AMANAa30HAMHU U3MEPEeHUs He yke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMmnepaTypsl IIATHHOBBIN C TMANa30HOM U3MEPEHHS HE Y)Ke YeM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coennHUTENbHBIN

3apsigHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoit 1abopaTopuu

Ha6op nabopaTopHoii ocHacCTKH

ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He meHee 40 padot

Hanuuune pycckosI3pI9HOTO caifTa MOIAePKKU

Hannune BuaeopoanKoB.

3 .

2 IIT.




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

[udposas nmabopaTopus
no usuke
(yueHuueckas)

Ob6ecrieynBaeT BBHIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMH TaTYMKAMHU:
udposoii faTYMK TeMIepaTypsl ¢ AHANA30HOM H3MEPEHHS HE y)Ke YEM OT -
20 mo 120C

udposoii gaT4rK aOCOTFOTHOTO IABJICHUS C TUATa30HOM U3MEPEHUS HE
yxke ueM oT 0 7o 500 klla

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

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHMsl He yxKe ueM oT -2 110 +2B
oT -5 mo +5B; ot -10 no +10B; oT -15 m0 +15B

JlaTuuk ToKa He yxxe 4em oT -1 g0 +1A

JlaTuMk akcenepoMeTp ¢ moKas3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

USB ocnumorpad He meHee 2 kaHana, +/-100B

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabernem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHncTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuun
[IporpamMmmMHoe obecrieueHue

Metonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Bugeoposvkos.

Komnb

I0TepHOE 000pYy/10BaHUE

4.

Hoyt0yx

dopm-PakTop: HOYTOYK;

3 mr.

2 IIT.




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYeCKHE XapPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

XKectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJlu4ue;

Pycckas packiiagka KinaBuaTyphl: HaJIM4KE,

Jnaronanb sKkpaHa: He MeHee 15,6 T1oiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnunuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee &;

bazoBas TakToBas yactoTa npoueccopa: He menee 1 ['T';
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['T;
Kam-mamsarte mporeccopa: He MeHee 6 MOaiir;

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBaEMOM ONepaTuBHOM MaMsTH (711 BO3MOKHOCTH
pacmmpenus): He MmeHee 24 ['0aiT;

O6mnem Hakomnurens SSD: He menee 240 I'0aiiT;

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

Bec HOyTOYKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6osee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit uarepgeiic LAN (ucnonbp3oBaHue NEpeX0JHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hannuune momyneit u uatepdeiicoB (MCIOMb30BaHNUE TTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuuue ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hamuuue,

Manunynsatop "Mbllb": HATNYKE,

[IpenycranoBneHHas oneparmoHHas cucTemMa ¢ rpaduuecKium
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias padboTy

pacrnpocTpaHEHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX NPUIIOKEHUN:




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3amnuu, He

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMHJIeKTHLIM), opraﬂnsaunn), ¢1. H3M.
ell. U3M.
HaJM4ue.
Tun ycrpoiictBa: MOV (pyHKIIMM 11e4aTH, KOMUPOBAHUS, CKAHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
5 M®YV (mpunrep, ckanep, | L[BeTHOCTB: uepHO-OEIBI; | e | e
' KOITHP) TexHoMOTHA MeYaT: Ja3epHas ' '
MakcumanbHoe paspemienue nedatu: He meHee 1200x1200 touek;
Hutepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOINOJIHUTEJIBHOE OBOPY1OBAHHUE
EcTecTBeHHOHay4YHasl HANPABJIEHHOCTD
ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax Mo OMOJIOTUU B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON eI TEIbHOCTH YUaIUXCS.
Kommnekranus: becnipoBoiHON MyIbTUIATYMK O OUOJIOTHH € 6-10
BCTPOEHHBIMM JaTYUKaMHU:
JaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AMAla30HOM U3MEpeHUs He yxe ueM ot 0 110
180000 1k
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
IMudpopas nadoparopust | Jlarymk TemrepaTypbl ¢ AMAa30HOM H3MEPEHHs He yke 4yeM oT -20 110
1. 1o Ouosiorun +140C 1 . 1 .
(yueHuueckas) JlaT4mK 3JIEKTPOIPOBOANMOCTH C JHaria30HaMH U3MepeHus He yxe dyem oT O

110 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MKCMm

JlaTauk TeMIepaTypbl OKPYKaroIIeH Cpeibl C TUAa30HOM H3MEPEHHUS He
yxke ueM oT -20 no +40

AKceccyapsl:

Ka6ens USB coequHUTENBHBIHI

3apsimHOE yCTpoicTBO ¢ Kaberem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu UGpPOBOH 1abopaTopuu




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

[Mudposas BureokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pelIeHne He
menee 0,3 Mnukc

IIporpammHoe obecnieueHue

Metoanueckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haynune pycckos3pI9HOTO caiiTa Moep KK, HAINYME BUACOPOJIUKOB.

[udposas nmabopaTopus
M0 XUMUHM (yueHHUYecKas)

OObecrieunBaeT BBIIOJIHEHUE J1A0OPATOPHBIX padOT [0 XMMUH HA YpOKax B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIE0BATEIbCKON JESTENbHOCTH YUaIUXCS.
Komruiekranus:

BbecripoBoiHON MyJIBTUAATUUK 110 XUMUU C 4-MSI BCTPOCHHBIMU JaTYUKAMU:
Hatuuk pH ¢ nuanazonom uzMepenus He yxe uem ot 0 no 14 pH

JlaTuuk BBICOKOW TeMIepaTypsl (TEpMONApPHBIil) ¢ AMANa30HOM U3MEPEHUS
He yxe 4eM oT -100 go +900C

JlaTuuk 3EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEpEHUsI He yxke ueM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwum; ot 0 o 20000 MkCwm

JlaTuuk Temneparypsbl MJIaTHHOBBIN C TMANa30HOM U3MEPEHMSI HE YKE UeEM
ot -30 o +120C

OTtnenbHBIE TATYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coequHUTENBHBIH

3apsiiHOE yCTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HuppoBoi 1abopaTopuun

HaGop nmabopaTtopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 40 padot

Hannune pyccKosi3pIMHOTO caiiTa moAAepKKU

1 mr.

1 .




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

Hannune Buaeopoamkos.

Hudposas naboparopust
1o ¢usuke
(yueHunueckas)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca (pu3ukH.
Komruiekranus:

becnipoBogHOM My IbTHAATYMK TIO PUBUKE C 6-F0 BCTPOSHHBIMU JaTYUKAMU:
[udpoBoii gaTyuK TeMIEpaTypsl ¢ AUAMA30HOM U3MEPEHUSI HE y)Ke YeM OT -
20 mo 120C

Hudpooii gaTunk aOCOTIOTHOTO JABJICHUS C JUAMa30HOM U3MEPEHUS HE
yxe ueM ot 0 10 500 kIla

JlaTuuk MarHUTHOTO TOJIS C TUANIa30HOM M3MEPEHHS He yke 4eM oT -80 110
80 mTn

JlaTuuMk HanpsKEHUs ¢ AMana3oHaMu U3MEPEHUs He yKe ueM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 mo +10B; oT -15 10 +15B

JlaTunk TOoKa HE yxe 4em ot -1 1o +1A

JlaTuMk akcenepoMeTp ¢ moKa3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

USB ocuumnorpad He MeHee 2 kaHania, +/-100B

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsmHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHusI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBo 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Buaeopoinkos.

1 mr.

1 .

[udposas nabopaTopus
no puzuonoruu

ObecnieunBaeT MPOBEACHNUE UCCIIEOBAHUS 110 (HYHKIIMOHUPOBAHUIO
yesoBeyeckoro opranusma. Kommiekramus: becripoBoiHoi MyabTHIATUHK

1 mrr.

1 .




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

(mpohUIBHBIN YPOBEHB)

10 U3UOJIOTUH C 5-10 BCTPOEHHBIMU JaTuynKaMu: JlaTunk apTepuanbHOro
nasnenus (0...250 mm pr. CT.)

JlaTuuk mynbca ¢ 1uana3oHoM u3MmepeHus He yxxe 4yem ot 30 no 200 yia/mMun
JlaTauk TeMIiepatyphl Tea ¢ Juana3oHoOM U3MEPEHHS He yKe 9eM OT +25 1o
+40C

JlaTuuk 4acTOTHI JBIXaHUS C TUATIA30HOM U3MEpEeHHs He yke ueM oT 0 10
100 uukII0B/MHUH

JlaTuuk yckopeHus c nokasarensimu £2 g; +4 g; +8 g

OTtnenpHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe uyeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH

JlaTuMk cuioMep ¢ AuarnazoHoM H3MepeHus He yxke uem ot -40 mo 40 H
JlaTuuk OCBEIIEHHOCTH C AMAMa30HOM H3MEpeHUs He yxe ueM ot 0 10
180000 nx

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHncTpykTop A mpoBeeHus: IKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He meHee 20 padoT

Hanunuune pycckosI3pI9HOTO caiiTa Mo IIep:KKH

Hannune Buaeopoankos.

Hudposas naboparopust
TI0 3KOJIOTHH

ObecnieurBaeT MPOBEICHUE YIEOHOTO SKOJIOTHUECKOTO MOHUTOPHHTA
WHCTPYMEHTAIBHBIMH MeTo1aMu. Habop npumeHsieTcs mpu u3yuyeHuu
9KOJIOTMH, OMOJIOTHH, XUMHH, reorpaduu U IpUPOIOBEICHNUS, a TAKXKE IS
WHAWBUAYAJIBbHBIX UCCICOOBAHNA U HpoeKTHOﬁ NCATCIIBPHOCTHU IIKOJBbHUKOB.

1 mrr.

1 .




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
opraHmM3anuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

Komrmiexranus: becpoBoiHON MyIbTHIATYHUK O IKOJIOTUYECKOMY
MOHUTOPHUHTY C 8-10 BCTPOCHHBIMU JIaTYNKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH

JaTtunk BnaxkxHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AMAIa30HOM H3MEpeHus He yxe ueM ot 0 10
180000 nx

JlaTuuk Temmnepatypsl ¢ [uana3oHoOM U3MepeHHsl He yke 4eM oT -20 10
+140C

JlaTuuk 3IEeKTPONPOBOJAUMOCTH C AMANa30HaMU U3MEPEeHUs He yxke ueM oT 0
1o 200 MxkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm

JlaTunk TemnepaTypbl OKpY:Karolel CpeJibl C TUana3oHOM U3MEPEHUS HE
yxe ueM oT -20 o +50C

OTtnenbHBIC JATYUKU:

JlaTuuk 3ByKa ¢ QyHKIIMEW UHTETPUPOBAHUSI C TUATIA30HOM U3MEPECHUS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1;

JlaTurK BIAXKHOCTH TOYBHI C TMANIa30HOM U3MEPEHUS He yxe 4eM oT 0 10
50%

JaTtuuk kucnopoaa ¢ nuamazoHom u3meperus ot 0 10100%

JlaT4yuK ONMTUYECKON IJIOTHOCTH 5S25HM

JlaTuuk ontudeckon mioTHocTy 470HM

JlaTuuk TypOMIUMETP C JHana3oHoM u3MepeHus He yxe dem ot 0 1o 200
NTU

JlaTuuk OKucH yriiepoja ¢ [uana3oHoM n3MepeHus He yxxe dyem ot 0 go 1000
ppm

Axceccyapbl:

Kabens USB coenuHUTENBHBIN (2 IIT.)




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

3apsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepeHb Ui 3aKpeIIeHHsI JaTYUKOB B LIITATUBE

KpaTtkoe pykoBOJCTBO 110 3KCILTyaTauuu Hu(poBoi 1abopaTopuun
IIporpammHoe oOecnieueHue

Metoanyeckue pekoMeHaanuu ne menee 20 pador

YnakoBka

Haynuue pycckos3pIYHOTO caiiTa MoJep KKK, HAINYHE BUACOPOJIMKOB.

Muxkpockon uuppoBoit

Tun Mukpockorna: OuoJIOrHIecKui

Hacanka Mukpockona: MOHOKYJISIpHas
Ha3znauenue: nabopaTopHbIit

Meron uccienoBaHus: CBETIIOE MOJIE
Martepuran ONTHKU: ONTHYECKOE CTEKIIO
YBenn4yenne MUKpockora, kpat: 64 — 1280
Oxynsaper: WF16x

OO6bextuBsl: 4x, 10X, 40xs (MoANPY>KUHEHHBIN)
PeBonbBepHas rosioBKa: Ha 3 00bEKTUBA

Tun noxCBEeTKU: 3epKajo WU CBETOIHOL
PacroniosxeHne noICBETKN: BEPXHSIS U HUKHAA
Marepuan kopmyca: MeTail

[IpeameTHslit cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno Meranukceneu: 1

1 .

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasaT Becsl 1abopatopHbie snekTpoHHbIe 200 r,ciupToBKa
nabopaTopHas, BOpOHKA KOHHUYECKas, Majovka CTeKIsHHas, npooupka [1X-
14 (10 wtyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTtkoii (2 mTykn),
LHWINHAP U3MepUTENbHbIN 2-50-2 (CTEKJIIHHBIN, C IPUTEPTON KPBIIIKON),
MTaTUB sl MpoOupok Ha 10 rHE3N, 3aKUM MPOOUPOTHBIN, ITTTATENTh-

1 mrr.

1 mrr.




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

nokeuka (3 mryku), Ha0op (PIaKOHOB 711 XpaHEHHUS PACTBOPOB H
peakTuBOB (00beM (hrmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 MITYK, 00bEM
¢bnaxona 30 mi - 10 KOMIUIEKTOB 10 6 ITYK), HAIUHAP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mTykn), ctakan Beicokuid 500 mut (3 mTykn), HaOOp
epiIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBSI KOJIO - 3 IITYKH), Xanat 0eibii x/0 (2 TyKH), HepYaTKi Pe3HHOBBIE
XUMHUYECKHE CTOMKHE (2 IITYKH), OYKU 3alUTHBIE, (PUIBTPHI OyMaXKHbIE
(100 mwrtyk), roproyee asns cnuptoBok (0,33 m).

B coctaB Ha0op BXOJAT peaKTUBBI: AIFOMUHMUIA, JKEIE30, COJISTHAS KUCIIOTA,
METHIIOpaHXK, peHondrarent, aMMHUaK, MePOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o0IIeH CI0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
WCTIOJIB3YEMBIX JUISI COCTABJICHUSI KOMILJIEKTOB PEaKTUBOB IPH MTPOBEICHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 10 KYpPCYy NIKOJIHHON XUMHUHU.

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUH

B cocraB BxozsT:
Cencop Tun 1 He menee | mrT., o0ecreunBaeT BO3MOXHOCTb PETUCTPALIUN
CHTHaJIa 3JICKTPUYECKON aKTUBHOCTH MBI (3JIeKTpoMHOTrpamMmMbl, OMI).

Pemcrpaum{ J0JIDKHa OCYHICCTBIIACTCA HCMHBA3MBHO, CYXUMU 3JICKTPOAaMHU.

B03MOXHOCTBIO KPEIUIEHH K PYKE YEJIOBEKa, YTO JOJKHO 1aBaTh
BO3MOYXHOCTb PETUCTPUPOBATH AJIEKTPUUECKYIO aKTUBHOCTH MBILIIBI B
o0JacTH, HaJl KOTOPOH pacnonaraercs kperuienue. [Ipu HanpsokeHun
MBIIIIBI JOJIKHA ObITH 0OecIiedeHa BOZMOKHOCTh HAOIOIEHUS ITyYHOCTH
curHaina (t.e. npucyrcrsue OMI'), npu paccnabiaeHUN MBIIIIIEI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecrneynBaeT BO3MOXHOCTb PETUCTPALIUN
curtazna goromieruzmorpammsl (PIIT") onTrueckum myrem, 3a c4er
M3MEHEHHSI OTPaKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
M3MEHSIETCS 01 BO3JICHCTBUEM IyJIbCOBOM BOJHBI. CeHCop AOKEH OBITh
obecreyeH BO3MOKHOCTBIO KPETUICHHUs K TOYIIEUKe Majblia YeJIOBEKa.

1 .

1 mrr.




HaumenoBanmue
00opynoBaHus

Kparkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuI A5
npo¢ujILHOrO
KOMILIEKTA
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Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTh: PETHCTPAIlUN
curHana snekrpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu I, II u Il oTBe1eHMI; MOAKIFOYEHHUSI DJIEKTPOIOB K CEHCOPY C
MOMOIIIBIO COSMHUTENBHBIX MPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. obecredrBaeT BO3MOXHOCTh: PETUCTPALIUN
CUTHaJja KoxkHO-ranbBannueckoil peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBIISAETCS HAa IOCTOSIHHOM TOKE; IOJIKJIFOYECHHUS K TEJLY YeJIOBEKa C
MIOMOIILBIO CYXUX 3JIEKTPOJOB, MOJKIIFOUEHUE KOTOPBIX K CEHCOPY
ocymecTBisieTcs ¢ momomrsio TouchProof pazpemos.

Cencop Tun 5 He menee 1 mrT., obecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIeKTPUUECKOl akTUBHOCTU Mo3ra (331") ¢ momouIbio cyxux
HEWHBA3MBHBIX JJIEKTPOOB; PETUCTPALMH HIEKTPUUECKON aKTUBHOCTH
Pa3HBIX J0JEH MO3Ta; MOIKIOUYEHHS JIEKTPOAOB K CEHCOPY C IIOMOLIbIO
COEIMHHUTEINIBHBIX NPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKPEIUICHUS JJIEKTPOOB HA IIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee 1 mT., o6ecrnedynBaeT BO3MOXKHOCTb: PErHCTPALUN
CUTHaja KojiebaHus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeeIeHUs
Y4acTOTHI AbIXaHMSL.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepeiayl Ha ePCOHAIbHbIN
KOMIIBIOTEP 00€CIeunBaeT BO3MOXKHOCTh COOpa JaHHBIX OT MOAKIFOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nentpanbHoro moayis k I1K ¢ momometo USB-kabens. LlenTpanbHblit
MOZYJIb UMEET He MeHee | IIT,: ralbBaHn4eCcKyro n3osanuio ot I1K.
LlenTpanbHbIi MOIY/Ib 00€CIIEUNBAET BO3ZMOKHOCTH OJJHOBPEMEHHOTO
MTOAKJIFOYEHUS BILUTOTH 10 4 ceHcopoB. Kaxaplii n3 Bx010B LleHTpanbHOTro
MOJTyJIsl UMEET raJIbBaHUYECKYI0 M30JIIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHUYECKOM n30ssiiun). [loakirouenne cencopos K LlenTpanibHOMY
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MOJIYJIIO OCYIIECTBIISIETCS ¢ TOMOIIBIO CIEIIMATU3UPOBAHHBIX Pa3beMOB
tuna LEMO, o6ecnieunBaronyx npaBUIbHOCTh TOAKIIOUEHHS pa3beMa u
CHIDKAIOIIMX PUCK CIYYalHOTO KacaHus Pa3beMOB TOKOIPOBOISIINX
9acTeil, a TakKe 00EeCIeUNBAONINX 3aIIUTY OT HECAHKIIMOHHUPOBAHHOTO
MOJIKIJIFOUEHUS K TPOU3BOJIBHBIM YCTPOUCTBAM.

Monynb «KHomnkay» He meHee | 1IT., 00ecrieynBaeT BO3MOKHOCTb: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHee 3-X pa3INuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOIAIIEe B COCTAaB 1aO0OPATOPHH, JOIKHO 00eCreunBaTh
BO3MO>XHOCTb PETUCTPALIUU apTEPUATILHOTO JaBICHHUS.

[IporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BU3yaJIU3AIMI0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJKHO COCTOSITh U3 BKJIAI0K, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpauKoB, HEOOXOJUMBIX TSI OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMEThCS BKJIAAKa /1711 OJHOBPEMEHHOT0 MMPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUYEHHBIX K L[eHTpambHOMY MOIYIIIO.
OT0 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIbHOTO (TIOJIUTpaduuecKoro)
pexuma paboThl yCTpONCTBA.

Taxke TOMAKHBI UMETHCS BKJIAJKH 711 BU3yaJIM3allud CUTHAJIOB OT CEHCOPOB
OMT', ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOM3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YATU3UPYIOTCS CHEU(PUUHBIE [T
TOTO WJIK MHOTO CUTHAJIA BEJINYUHBI.

I10 nomxHO naBaTh BOZMOKHOCTh BU3yaJIM3allUd U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3sanusi CUTHaja, CIeKTP CUTHAJA, aMIUIMTYHBIUTPUTTED

- OIII': Bu3yanu3anus CUrHaia, CIeKTpa CUrHaja, TaXorpaMMBbLrpad K
yJbca
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- OKT': Bu3yanu3anus CUTHAJA, TAXOTPAMMBI, TpadUKITyIbCa

- KT'P: Buzyanuszanusicuraania

- OOI': Bu3yanu3anms CUTHaNA, CIIEKTP CUTHAJIA, aMIUTUTYAa anb(a-puTMma,
aMIUIUTy1abeTa-puTma.

- CeHCOp ZbIXaHUA: BU3yaIU3alUsICUTHATIA,

- Knomka: Bu3yanu3zanus curHagapa3smMeTku

[1O noKHO UMETh BO3MOXKHOCTH KacToMu3aluu u Hactpoiku [10 mms

3¢ PeKTUBHOrO 0TOOpaKEHUS rPaUKOB: HACTPOITKA 1IBETA, BHIOOP
[apaMeTpoB JUIsl aHaJIu3a, BBIOOp 0TOOpaxkaeMbIX rpapuKoB,
MmacmTabupoBanue rpadpukoB. [10 101KHO UIMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEJICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo03M0XHOCTh HACTPOIKHU MapaMeTpoB (GUIBTPALUN CUTHAJA C TIOMOLIBIO
¢uIbTpa HUXKHUX YaCTOT, GUIIbTPA BBICOKHUX YACTOT, IIOJIOCOBOTO (PHIIbTpA,
PEKEKTOPHOTO (QUIIBTPA.

C uenbto yno0CTBa aHaIM3a CUTHANIA, TOJKHA UMEThCS BO3MOKHOCTh
3aIlUCH PETUCTPUPYEMBIX CUTHAJIOB B (haili, ¢ mocneayromei
BO3MO>KHOCTBIO UX MOCJIEAYIOLIEro BOCIpOou3BeAeH s B 1aHHOM 110
(MMUTHUPYSI PETUCTPALIMIO CUTHAJIA B PEKUME PEATTLHOI'O BPEMEHH).

B cocrase: MeToanueckue MaTepuabl AJi YUUTENs U 00y4aroIuxcs,
OIKCaHKUEe MOJKIIOUEHHS] CEHCOPOB JIa00PATOPUH, HHCTPYKIIMU O
ucnosnb3oBanuio [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpOE B TOM YHCJIE COAEPKUT NMPE3ECHTALMOHHBIE MaTepHAJIbL.
YnakoBka/kopoOka J1abopaTopuH T0JKHA o0ecrieyrBaTh y100HOE XpaHEeHUE
U coJiepKaTh MOJCKA3KH JIJISl pacIoyIOKEHUs CEHCOPOB U YCTPOMCTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMS MTPENOoIaBaTeIIMU U
00yJaronuMucs.

TexHoJ0OrNYecKas HalpaBJCHHOCTb

9.

| OGpazoBarenbHbIit

‘ PoboToTexunueckuii Ha60p npeaHa3HauCH I U3YyUYCHUA OCHOB

1 mrr.
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KOHCTPYKTOp AJIst
IPaKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaT4NKOB

POOOTOTEXHUKH, JETANICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOAUMBIX JIJIs
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTEIIbHBIX JIEMEHTOB U 3JIEKTPOTEXHUYECKUXKOMIIOHEHTOB.

Ha6op mo3BomsieT codupats (i MporpaMMHUPOBATh COOUpPacMbIe MOJISIH), U3
9JIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJICIH MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPOICTB C aBBTOMATH3UPOBAHHBIM YIIPaBICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, & TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
MCIOJIb30BaHUU Tiepeiay (B TOM YHCIIE YEPBSYHBIX U 3yOUaThIX), a TaK XKe
pBIYaroB.

CBETOJIMOTHBIM MATPUYHBIN TUCIUICH ¢ O€JI0i MOICBETKON Ha KOHTPOJUIEpE
KonnyecTBo nopToB BBOAA/BBIBOIAa HA KOHTPOJIIEpPE HE MeHee 6
KonnuectBo kHOMOK HE MeHee 4

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

1) mporpaMMupyeMslif 010K yrpaBieHUs, KOTOPbI MOXKET paboTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) DaT4YHK CUIIBI

4) naT4uK paccTOSHUS

5) naT4uk 1BETa

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE JJIEMEHTHI, BKITtoUast meppopupoBaHHbIC
AJIEMEHTHI: OaNKH, KyOUKH, OCH B BaJIbl, COCTUHUTEIBHBIE AJIEMEHTHI K OCSM
, IIECTEPHU, NpeIHa3HAYEHHbIE JIUIs CO3aHUs YEPBIYHBIX M 3y0UaThIX
nepeaay, COeTUHUTEIbHbBIC U KPETICKHBIC AIIEMEHTHI;

7) IlporpamMmmMHoOe obecriedeHne, UCIoIb3yeMoe I TPOrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETIeH U YCTPOMCTB, TOCTYITHO JIs
CKauMBaHUs U3 ceTH MHTepHeT




KoanyecTBO eIMHUIL 151

npo¢uiIbLHOro KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢ujILHOrO
Ne Haumenosante Kparkue npuMepHbIe TEXHUYECKHE XaPaKTEePHCTUKH (0Bmeobpasosarearbie fomriercra
obopyaoBaHus OpraHU3anuM, He (MaJI0KOMIJIEKTHBIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMILIEKTHBIM), OpraHU3aNuM), eJ. H3M.
efl. U3M.

KoMIUIeKT 1715t i3ydeHust OCHOB 3JIEKTPOHHUKH U POOOTOTEXHUKH

HaGop nomxkeH ObITh IpeaHA3HAYEH IS POBECHUS YU€OHBIX 3aHATHH 110

QJICKTPOHHUKE U CXCMOTEXHUKE C LCJIIbIO U3YUCHUA HauoOoJee

pacrpoCcTpaHEHHOH AJIEMEHTHOM 0a3bl, IPUMEHSAEMOM JIJIsi HHKEHEPHO-

TEXHUYECKOTO TBOPYCCTBA YUANTUXCS U Pa3pabOTKH YIeOHBIX MOJICIICH

pO6OTOB. Ha60p AOJIKCH MO3BOJIATH YHAIIUMCA HA IIPAKTHKE OCBOUTH

OCHOBHBIE TEXHOJIOTHH MPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB

Ha IIpuMepe y‘Ie6HBIX MOI[GJ'IGﬁ p06OTOB, a TaKKC U3YyUUTh OCHOBHBIC

TEXHUYECKHE PEIICHUS B 0071aCTH KHOSPHETUUECKUX M BCTPAMBACMBIX

CHCTCM.

B cocrtaB komIiekTa JOJDKCH BXOIUTH Ha60p KOHCTPYKTHUBHBIX 3JICMCHTOB

JJIA C60pKI/I MaKeTa MAaHUTTYJIIHUOHHOT'O po60Ta, KOMIUICKT MCTAJINIMYCCKUX

OO6pa3zoBaTenbHBIN HA0OP | KOHCTPYKTUBHBIX DJIEMEHTOB JJIsl COOPKHM MaKeTa MOOMIILHOTO POOOTa U T.II.
10 10 MCXaHHUKC, B cocrtaB xomIiekTa BXOAUT Ha6op QJICKTPOHHBIX KOMIIOHCHTOB IJIA 1 mr 1 mr

MCXAaTpPOHHUKE U
pPOOOTOTEXHUKE

W3y4YEHUsI OCHOB JIEKTPOHUKH M CXEMOTEXHMKH, a TAKKE KOMILJIEKT
MIPUBOOB M JATUYUKOB Pa3IMYHOIO THUIIA TS pa3pabOTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocraB KOMILIEKTa JOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBOJ OOJIBIION - HE MEeHee 41T, CEpBONPUBO MaJIbIi - HE
MeHee 21T, HHPPaKpacHbBIN TaTUUK - HE MeHee 31T, yIbTPa3ByKOBOMH
JaTYUK - HE MEHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, TaTunK
OCBEILEHHOCTHU - HE MeHee 11T, Habop 3IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHACHCATOPHI, CBETOAHOAbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJIOB /JIsl O€CMaeyHOoro NpoTOTUIIHPOBAHHUS, TIaTa
OecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB KoMIUIEKTa TOKEH BXOJUTh TPOrPAMMHUPYEMBIN KOHTPOJUIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananoruyssix cBo001HO
pacrnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyemsiii KOHTpOILIEDP
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JOJKEeH 00J1aaTh MOPTaMu JIJIsl OJIKITIOUEHHS IU(PPOBBIX U aHAJIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, I12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHUUYECKOTO 3PEHUS,
MIPEICTABIISAIONINI cOO0H BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa HE MEHee
1.2 I'T, o6sem O3V - He menee 512M06, 00beM BCTPOCHHOM MaMSITH - HE
MmeHee 81°0), HHTErpHpPOBaHHOM KaMepoi (MaKCUMAIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - He Mmenee 2592x1944
€/1.) M1 ONTUYECKON cucTeMON. Moayib TEXHUUYECKOIO 3pEHUS JOKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuIepaMu ¢ momortbio uaTepdericos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHUECKOTO 3pEHHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecredeHrne Ha OCHOBE OIepallMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpOB HEMPOHHBIX ceTel ISt OOHAPYKEHUST OOBEKTOB, OTPECICHUS
WX MapaMeTpoB U JanbHEHIIeH HAeHTU(DUKALINH.

KomrmuiekT nomken obecneynBaTh BO3MOKHOCTh U3YUYEHHSI OCHOB
pa3paboTKu MPOTPaMMHBIX U allapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B chepe "MHTepHET Bemiei", a Takke peleHnit B 0071acTi
POOOTOTEXHHUKH, NCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHSI.

11.

YeTtsipéxoceBoit
y4eOHbII po0OoT-
MaHUIYJIATOp C
MOZYJIbHBIMH CMEHHBIMHU
HacaJKaMu

Y4eOHbIi poOOT-MaHUITYIIATOP MPEeIHA3HAYEH JIJISI OCBOCHUS
00yJaroIMMHUCs OCHOB POOOTOTEXHUKH, JUTSI TIOJATOTOBKH O0YUJaIOIINXCS K
BHEJPEHUIO U MTOCIEAYIONIEMY UCIIOIb30BAHUIO POOOTOB B MTPOMBIIITIEHHOM
MIPOU3BOJICTBE.

KomnmuaecTBo oceit poboTa MaHUITYIATOpA - YETHIPE.

[Tepemenenne HHCTPYMEHTA B TIPOCTPAHCTBE IO TPEM OCSIM JTIOJDKHO
yIPaBIATHCS MIATOBBIMU JBHTaTeNsIMU. HanpsbkeHne MUTaHus MIaroBbIX

1 mrr.
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nBurareieit ue oonee 12 B.

CepBoaBuraTesnb 4eTBEPTONH OCH JOJKEH 00ecrieunBaTh IOBOPOT
HUHCTPYMEHTA.

VYT0J1 IOBOPOTa MaHUITYJIATOPA HA OCHOBAHUHU BOKPYT BEPTHUKAJIBHONW OCH HE
menee 180 rpamaycos.

Jlist onpeiesieHus MOJIOKEHUs] MAaHUIYJISITOpa IpU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH UCIOJIBb30BaThCS IHKOJIEP.

VY01 HOBOPOTA 33 HET0 IIeYa MaHUITyJIATOpa He MeHee 90 rpaaycos.

VYros moBopoTa nepenHero mieya MmaHumnynaropa He mexee 100 rpamycos.
Jlist onpeesieHust MOJIOKEHHs 3a/IHEr0 U epeHEro Mmied MaHUIyJIaTopa
JIOJKEH HCII0JIb30BAThCS TMPOCKOIL. YTOJI IOBOPOTA 10 YETBEPTOM OCH HE
MmeHee 180 rpagycos.

JlokHa OBITH BO3MOXKHOCTB OCHAIIIEHUS] CMEHHBIMU HacaJKaMH (Harpumep,
Jiep KaTeNb KapaHaala Wi giomacrepa, IpUCcoCcKa ¢ CEpBOIBUTaTENIEeM,
MEXaHMYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJBUTATENEM, YCTPOHCTBO JIsI
Ja3epHOM IpaBUPOBKU WM YCTPOHCTBO [yt 3D-nevat).

JlomkxHa ObITH BO3MOXKHOCTD MOAKIIOUYEHHUS JJOTIOJIHUTENbHBIX YCTPOMCTB
(HammpuMep, TpaHCIIOPTEPA, penbca A MepeMelieHns poboTa, myIbTa
yIpaBiIeHUs TUNA JHKOUCTUK, KaMEPhl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaTyrKa, MOJyJisi 0eCIIpOBOIHOIO AOCTYTIA.

PoboT-MaHumysATOp 10JKEH 00eCcTIeunBaTh NepeMeIieHue Haca iK1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXXHOCTh MIOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30HbI (6e3 yuera
HaBECHOTO MHCTPYMEHTA U ueTBepToi ocu) He MeHee 320 mMm. UHTepdeiic
noaxirouenus — USB.

JloJKeH UMeTh BO3MOKHOCTh aBTOHOMHOM paOOThl M BHEITHETO
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YIIPaBJICHHUS.

VpaBisomuil KOHTPOJUIEP A0JDKEH OBITh COBMECTUM O cpenoit Arduino.
VYpapisomuii KOHTPOJJIEP COBMECTUM CO CPEIOM POrpaMMHUPOBaHUS
Scratch, u a3sikom nporpammuposanus C.

JloiwkeH obecnieunBaTh MOBOPOT 1O TIEPBBIM TPEM OCSIM B 3aJIaHHBIN YTOJI U
HAa 3aJJaHHbII yTroJ, IOBOPOT 110 YETBEPTOM OCH Ha 3aJaHHBIN yToJl,
JBH>KEHUE B KOOpIUHATHI X, Y, Z, IepeMENIEHNE Ha 3aJJaHHOE PACCTOSHUE
1o koopauHatam X, Y, Z, nepeady JaHHbBIX O TEKYIIEM I10JI0KEHUH YIJIOB,
nepcaavy AaHHbIX O TCKYIIUX KOOpJAWHATaAX MHCTPYMCHTA.

I[OJDKGH MoAACPIKUBATD MEPEMCIICHUC B JICKAPTOBBIX KOOpAWHATAX U yIJiax
II0BOPOTA OCEM, C 3aJaHHON CKOPOCTBIO U YCKOPEHHUEM.

Tunsl nepeMenieHnii B 1EKapTOBBIX KOOPAUHATAX: ABH)KEHHE I10
TPACKTOPUHU, JBUIKCHUC I10 HpS[MOI\/JI MCKAY ABYMSA TOYKaMU,
NepenphIriBaHNe U3 TOYKU M TOUKY (IEpeHOC 0OBEKTA).

12.

O06pa3oBarenbHblif Habop

JUTSL U3YICHHS
MHOT'OKOMIIOHEHTHBIX
POOOTOTEXHHYECKUX
CUCTEM U
MaHUITYJIAIUOHHBIX
poOoTOB

OO0pa3oBaTesbHbIM KOMIUIEKT 10JIKEH ObITh MTpeIHa3HAuEeH JUIsl U3Y4YEeHUs
POOOTOTEXHUUYECKUX TEXHOJOTUI, OCHOB MH(DPOPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUNIMPOBAHMSI U AJINTUBHOTO MPOU3BOICTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) UnTeekTyanbHbli CepBOMO/IY/Ib C HHTETPUPOBAHHOM CHCTEMOi
yIIpaBJIeHUs], TO3BOJISIONIEH 0ObETUHITH CEPBOMOAYIIN APYT C APYTOMIIO
MocJieIoBaTeIbHOMY HHTEp(ECY - He MEHEeOIIT;

2) PoboToTexHNYeCKUiT KOHTPOJLIEP MOTYJIBHOTO THIIA, TPEACTABIISIOMINI
co00i1 OAHOIIIATHBIN MUKPOKOMIIBIOTED C ONEpAIMOHHON cucTeMoiLinux,
00BbETMHEHHBIH ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTeXHUYECKHI KOHTPOJIIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTHKAM: KOJI-BO SIIEP BCTPOECHHOIO
MHKPOKOMITBIOTEPA - HE MEHEE 4, TaKTOBas 4acToTa sijpa - He MeHeel,2

1 .
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I'Tu, o6bem O3Y - He meHee 512 MO, nanuune unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, iudpoBbie 1 aHATOTOBBIE MOPTHI IS
MOJIKJIFOUEHUS BHEITHUX YCTPOUCTB, a Takke WiFi unu Bluetooth s
KOMMYHMKAIMU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOTEXHHUECKUI
KOHTPOJUIEP OJDKEH 00ecrednBaTh BO3MOKHOCTb IPOIPaMMHUPOBAHUS C
MOMOIIBIO cpeACTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHsIeMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMA POOOTOTEXHUYECKUX
CUCTEM ¢ oMoIkio cpeasl ROS.

3) BeruncnuTenbHbIi MOYIb CO BCTPOCHHBIM MHKPOKOHTPOJIIEPOM - HE
MeHee 1 mT. BerancnuTenbHbIi MOy b TOIDKEH 00J1aaTh BCTPOCHHBIMA
1u(GpPOBBIMU IOPTAMU - HE MeHee 121IT U aHaJI0rOBBIMU IOPTAMU- HE MEHEE
12mT. BeraucauTenbHbIi MOTYIb TOJDKEH 00J1a71aTh BCTPOSCHHBIM MOTYJIEM
6ecnipoBojiHOM cBsi3u THIa Bluetooth u WiFi qys co3nanus anmnapatHo-
MIPOrpaMMHBIX pelIeHul 1 "yMHBIX/cMapT"-yCTpOMCTB Il pa3paboTKu
pemenuit "MutepHerBeme.

BoruncnuTenbHbIi MOAYJIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMU A7 oAKItoueHus Kk cetu Ethernet u
ITOAKJIIOUEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Mozynb TEeXHHYECKOTO 3pSHUs, PEICTABIIIONIHIA COO0H YCTPOWCTBO Ha
0a3e BBIYMCIUTEIHHOIO MUKPOKOHTPOJUIEpA U UHTEIPUPOBAHHOMN KaMephl,
obecreynBarolee pacrno3HaBaHUe MPOCTEUIINX U300paKeHU Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEILHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moy TeXHUYECKOTO 3pEeHUs T0JDKeH 00ecrieunBaTh BOZMOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCTIO3UIINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAEMOM 001acT N300pakeHHs,
OKPYTJIOCTH OOHApYKMBaeMOM 00J1aCTH N300PaKEHHUSI, TIOT0KEHNE
oOHapy>KUBaeMbIX 00J1aCcTel OTHOCUTENBHO APYT Apyra

Moy TEXHUYECKOTO 3pEHUs T0JDKEH UMETh BCTPOCHHbIE HHTep(ECHI -
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SPI, UART, 12C uinu TTL nis KOMMyHUKAUK APYT C IPYTOM WIH
BHEUIHUMH YCTPOMCTBAMHU.

5) KoMIUIeKT KOHCTPYKTHBHBIX 3JIEMEHTOB M3 METa/lIa JJIsl COOPKU MOJIEIH
MaHUIYJISTOPOB - HE MeHee | 1T;

6) KomruiekT 351eMeHTOB J1st COOpKM BaKyyMHOT'O 3aXBaTa - He MeHee 1 IT.
O06pazoBaTenbHBIM POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEJICH JIJIsl MPOTOTUIHPOBAHUS MOJIEIen
MOOWIJIBHBIX ¥ MAaHUITYJISIIMOHHBIX pOOOTOB pa3anMyHOro THIA. B coctas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeJICH MOOMIILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C Pa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TlapajielbHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KHHeMaTtuka, niaargopma Ctroapra H T.I1.).
O06pazoBaTenbHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
MHCTPYKIIMHU 0 IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MH)KEHEPHBIX PAacu€TOB MPU MPOEKTUPOBAHUH (pPacyeThl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, pacuyeT IapaMeTpOB
KMHEMATUKH U T.I1.), THCTPYKIIMH 10 pa3pabOoTKe CUCTEM YIPABIICHUS U
IIPOrpaMMHOT0 oOecrieueHus JUIsl yrpaBiieH!s] poOOTaMU, HHCTPYKIIUU U
METOJIMKH IO pa3paboTKe CUCTEM YIPaBIIEHUS C dJIEMEHTaMH
MCKYCCTBEHHOT'O MHTEIIJIEKTA M MAIIUHHOTO 00Y4YEeHHUS.

Komnb

I0TepHOE 000pYy/10BaHUE

13.

Hoyt6yxk

®opm-PakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasi KJIaBuaTypa: HAIN4HE;
Pycckas packiagka KjiaBuaTyphbl: HAIUYUE;
Jlnaronane skpaHa: He MeHee 15,6 110iMOB;
Paspemenne skpana: He MeHee 1920x1080 nukcenei;

1 mrr.
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KonnuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBas yactoTa npoueccopa: He meree 1 ['T';
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['Tw;
Kam-mamsarte mporeccopa: He MeHee 6 MOaiit;

O0beM yCcTaHOBIIEHHOM ONepaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O06beM noaaep>KUBaEMOM ONepaTUBHOM MaMATH (7151 BO3MOKHOCTH
pacmpenus): He MmeHee 24 ['6aiiT;

O6mbem Hakonutenns SSD: He menee 240 1'0aiit;

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

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOOHBIX;

Bueunuit unrepgeiic LAN (ucnonp3oBaHue NEPEXOJHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u uarepdeiicos (MCIoIb30BaHNUE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuune ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue,

Manunynsatop "Mbllb": HATNYKE;

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
MOJIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias paboTy
pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJINYue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUI KOpITyca: METa;

BO3MOXKHOCTH 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU A HOYT6YKOBZ

HaJIM4IHe;
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BO3MOXKHOCTb 3apsIKM HOYTOYKOB: HaJTM4Ke, OIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
MOJ/IEPKKA HOYTOYKOB U3 KOMIJIEKTA MTOCTaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, HOJAEpKKa HOYTOYKOB U3 KOMIUIEKTa
MOCTaBKH;

Hanpsokenne muranus: 220B\500';

[ToTpebnsiemast moutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (MakcumyM): 12;

JUlvHa MIHYpa IEKTPONUTAHUSL: OT 2,5 METpa;

3amura OT nepeHanpsKeHUs], KOPOTKOTO 3aMbIKaHUS: HaJTU4KeE,
Koneca i nepeiBUKEHUs: C TOPMO30M: HAJIMYHE.




