MUHUCTEPCTBONPOCBEIEHNA
POCCUUCKOU ®PEJAEPALINN

(MUHIOPOCBEIIEHHUSA POCCHUN)

PACIIOPAXEHMUE

«12  » guBaps 2021 r. Ne P-6

MockBa

00 yTBepKIeHMH METOAUYECKMX PEKOMEeHIalu i
10 CO3AHUI0 U PYHKIIHOHMPOBAHUIO B 00111€00Pa30BaATEJIbHBIX OPraHU3ALUAX,
PACIOJIOKEHHBIX B CEJIbCKOI MECTHOCTH M MAJIBIX TOPOaxX, HEHTPOB 00pa30BaHUs
€CTeCTBEHHO-HAYYHOM U TeXHOJOIrM4YeCKOl HANPABJIEHHOCTEH

Bo ucnonnenue nynkra 4 IlpaBun npenocTaBiieHUs W pacrpeiesieHus cyOcuInii
u3 ¢eneparibHoro  Owmkera  Orokeram  cyObekToB  Poccuiickoit — Depepanmu
Ha cOo(MHAHCHUPOBAHUE PACXOAHBIX 00s3aTeNbCTB CyOBbeKTOB Poccuiickoit denepanuu,
BO3HUKAIOIIMX MpPH  pealu3ald  PETUOHAJIBHBIX  MPOEKTOB,  00ECIECYMBAIOIINX
JOCTIDKEHUE IIeJIel, TMoKa3aTejaell W pe3yibTaToB (elepalbHBIX MPOEKTOB, BXOJSIIUX
B COCTaB HalMOHAJIBbHOrO TmpoekTa «OOpa3oBaHHe», B paMKax TrOCYIapCTBEHHON
nporpammbl  Poccuiickoit  ®denepanun  «Pa3zButne  o0Opa3oBaHuS», NPUBEAEHHBIX
B IIpunoxxenun Ne 5 x rocynapctBenHoi nporpamme Poccuiickonn @enepanuu «Pa3purtue
oOpa3zoBaHuUs», yTBepKIEHHOU nmocTtaHoBieHueM [IpaButenscTBa Poccuiickoit deneparuu
ot 26 nexabpst 2017 r. Ne 1642:

1. VrtBepautrh mnpuiaraembie MeTOAMYECKHE PEKOMEHIAUU TI0  CO3/IaHUIO
U (QYHKIMOHMPOBAHUIO B 00II€00pa30BATEILHBIX OpPraHU3aAlUIX, PACIOJI0KEHHbBIX
B CEJIBCKOM MECTHOCTH U MaJlbIX Topojax, IIEHTPOB 00pa3oBaHUs €CTECTBEHHO-HAYYHOM
M TEXHOJIOTUYECKOM  HANpPaBICHHOCTEW B  PaMKaX PETHOHAIBHBIX  IPOEKTOB,
o0ecreynBaoMX JOCTHKEHUE LIeTeH, oKa3aTesneil 1 pe3ynbTaTa peaepalbHOT0 IPOeKTa
«CoBpemMeHHas IIKO0JIa» HAIIMOHATLHOTO TipoekTa «O0pa3oBaHuey;

2. KoHTposb 32 HCTIOJIHEHUEM HACTOSIIET0 PACTIOPSKEHHS OCTABJISIO 32 COOOM.

JAOKYMEHT NOANKMCAH T.B. BacunreBa
NEKTPOHHON HOAIHCHIO

CepTI/I(I)I/IKaT 4B7B7BEF9594E29A8B8EE25876116626720374C9
Bnaneneu BacnibeBa TaTssina BakropoBHa
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[Tpunoxenue

YTBEPX/IEHBI
pacnopsiKEHUEM
MuHuCTEpCTBA TPOCBEIICHUS
Poccuiickon denepanuun
oT «12» stuBapst 2021 r. Ne P-6

MeTtoauyeckue peKOMEHAALMH
10 CO31aHNMI0 U (PYHKIHUOHUPOBAHUIO B 00111€00pa30BaTeIbHBIX
OPraHU3alHAX, PACHOJI0KEHHBIX B CEJIbCKOM MECTHOCTH M MAaJIbIX FOPOJAX,
LHEHTPOB 00Pa30BaHMS €CTECTBEHHO-HAYYHOU M TEXHOJIOTHYECKOM
HAIlPaBJIEHHOCTEH



1. Oo01me moJIoKeHus

Hacrosimue Mertoauueckue pekoMeHaauuu (nanee — PexomeHmanmn)
HaIlpaBJ€Hbl Ha OOECIEYEHHE E€IMHBIX OPraHU3aUUOHHBIX M METOJMYECKHX
YCIOBUM  cO3MaHusl H  OOIUX  TMOAXOJ0B K  (PYHKIIMOHUPOBAHHIO B
00111e00pa30BaTEIbHBIX OPTaHU3AIMIX, PACTIONOKEHHBIX B CEIBCKOW MECTHOCTH U
MajblX  TOpoJax, ULEHTPOB  0oOpa3oBaHUs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUUECKOW HampaBieHHocTed «Touka pocTa», B LENAX OOecredeHHs
peanuzauuu QenepanbHoro mnpoekta «CoBpeMEHHas NIKOJIa» HalMOHAIBHOTO
npoekta «OOpa3zoBanue» (maigee — QeAepibHbI MPOEKT), B TOM YHCIIE
YCTaHOBJICHHsSI TpeOOBaHUM K pe3yibTaTaM MCIOJIb30BaHUS CyOCHIIMU U3
dbenepanpHoro OrokeTa OrokeTaM cyObekToB Poccuiickoit denepanmu Ha
COMHAHCUPOBAHHE  PACXOJHBIX  0053aTeNbCTB  CyOBbeKTOB  Poccuiickoi
®denepauny, BO3HUKAIOIMIMX MPH pEATU3ALMU  PETHOHAIBHBIX  IMPOEKTOB,
00ecCreunBaIINX JOCTHKEHUE 1IeJIeH, TTOKa3aTeyel u pe3ysbrara peaepaabHoro
npoekTa «B 001eo0pa3zoBaTeNbHBIX OpraHU3alMsIX, PACIIONIOKEHHBIX B CEIbCKON
MECTHOCTH M MaJIbIX TOPOJIax, CO3/IaHbl U (PYHKIMOHUPYIOT LEHTPHI 00pa30BaHUs
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAIPABIEHHOCTEN.

[IpuBeneHHble B HAcTOSIMX PekomeHOanusx TpeOOBaHUS SBISIOTCA
MUHUMAJIbHBIMU. Opradbl HCHOJHUTENBHOW BJacTH cyObekTOoB Poccuiickoi
®denepanuu (opraHbl MECTHOTO CaMOYTIPABIICHHUS) MIPU peanu3alluid MEPOTPUITHIA
M0 CO3/JaHHI0 U (YHKIIMOHUPOBAHUIO B 00IIC00pa30BaTEIbHBIX OpPTraHU3AIMIX,
PaCIOJIOKEHHBIX B CEILCKOM MECTHOCTH M MAaJIbIX TOPOJaX, IIEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHOW W TEXHOJIOTUYECKOW HampaBiaeHHOcTed «Touka pocta»
(mamee — Ilentper «Touka pocra») BIpaBe oOecneynBaTh TpeOOBaHUS,
MPEBBIIAIOIINE YCTAHOBJICHHBIE HACTOSIIMMU PeKOMeH 1alusiMu.

Hensimu coznanust LlenTpoB «Touka pocTa» ABISETCS COBEPUICHCTBOBAHUE
YCIIOBUM JUIsl TIOBBINIEHUS KadecTBa oOpa3oBaHud B 00II€00pa30BaTeNIbHbBIX
OpraHu3alysX, PacHOJIOKEHHBIX B CEIbCKOW MECTHOCTM W MajblX TOpojaXx,
paclIMpeHrss BO3MOXKHOCTEH O0OydYarolmuxcsi B OCBOCHMHM YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOW W  TEXHOJOTHYECKOM  HAIPaBIICHHOCTEW, Mporpamm
JIOTIOJIHUTEJILHOTO ~ OOpa3oBaHUs  ©CTECTBEHHO-HAYYHOM U TEXHUYECKOU
HaIPaBJICHHOCTEH, a TakXe JUIsl MPaKTUYEeCKOM OTpabOTKH y4eOHOTO Marepualia
1o y4eOHbIM mIpeiMeTaM «Pusnkay, « XuMus», «buomorus.

[entpsl «Touka pocTay oOecreUnBAIOT MOBBIIICHUE OXBaTa O0YJAIOIITUXCS
o01ieo0pa3oBaTeNbHbIX OPraHU3aLUM, PACIION0KEHHBIX B CEIbCKOM MECTHOCTU U
MajblX TOpOJax, NPOrpaMMamMd OCHOBHOTO OOIIEr0 U JOMOJIHUTEIBHOIO
o0pa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HAaMpaBIEHHOCTEH C
UCITI0JIb30BAHUEM COBPEMEHHOTO 000pYAOBaHUSI.

OpraHu3alMOHHO-TEXHUYECKOE, METOJUYECKOoe M MH(OpMAIMOHHOE
COMPOBOXKJICHNE cOo3/lanus B cyObekTax Poccuiickoit @eaepanuu lleatpoB «Touka
pocta»  ocymecTBiasier — dDeneparbHOE  TOCYJapCTBEHHOE  aBTOHOMHOE
oOpa3oBaTeNbHOE  YUpPEXKACHHE  JOMOJHUTEIHHOTO 1po¢heCCUOHATIBHOTO
oOpa3zoBaHus  «AKaJeMHUsl pealu3allid  TOCYJAapCTBEHHOM  TIOJUTUKH |
poecCHOHANBFHOTO Pa3BUTHS PAaOOTHHKOB 00pa3oBaHus MUHHUCTEpCTBA



npocselienus Poccuiickoit @enepanun» (nanee — denepalibHBIN onepatop).
Anpec caiita: https://www.apkpro.ru/.

2. Tlopsaaok co3nanust

entpst «Touka pocTa» MOTYT co37aBaThCs KAk 3a CUET CPENICTB CyOcUIui
dbeneparbHOTO OIOJKETA B paMKax peain3arui GheaepabHOro MPOeKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HMHBIX MPOTPaMM U MPOEKTOB 3a CUET
cpelnctB OrKeTOB cyObeKkTOB Poccuiickoii @enepannu, CpencTB MECTHBIX
OIO/PKETOB U BHEOIOIPKETHBIX NCTOYHHUKOB.

Coznanue IlentpoB «Touka pocra»  ocyimiecTBisercs Ha  0ase
o01reo0pa3oBaTeNbHbIX OpPraHU3aIUi, PACTIONOKEHHBIX B CEJIbCKOM MECTHOCTH U
MaJlbIX TOpoJax, Mpy 3TOM B MEPBYIO ouepenp co3znanue Llentpos «Touka pocra»
PEKOMEHAYETCSI OCYIIECTBJIATh B OpPraHM3alMsX, IMOKAa3bIBAIOIIUX HU3KHE
oOpa3oBaTeiIbHbIE PE3yIbTaThl.

B cinyuae co3nanus llentpa «Touka pocta» 3a CHET CPeNICTB CYOCHUIUU U3
dbenepanpHoro Owmkera B pamkax (eaepanbHoro mpoekta «CoBpeMeHHas
nIkoJaa» cyonekT Poccutickoit denepanvi onpeenser:

- OpraH HCHOJIHUTENbHOW BiacTu cyOwbekra Poccuiickoin Penepaunu,
OTBETCTBEHHBIM 3a peaqu3alMi0 MEPONPUATUH MO CO3JaHUI0 U OOECIEUYECHHIO
dbyukiuonupoBanus IlentpoB «Touka pocta» Ha TEppUTOpUU CyOBEKTa
Poccuiickoit @enepanuu (PernonanbHblii KOOPAUHATOD);

- KOMILUIEKC Mep (IOpOKHYIO KapTy) MO CO3/1aHUI0 U (HYHKIIMOHUPOBAHUIO
[lentpoB «Touka poctra» corigacHo Ilpunoxkenntro Ne 1 Kk HacrogmuMm
Pexomenpanusim.

KommiiekcoM Mep mpu3HaeTcs IUlaH MEpPONpPHUSITUNA HAa OYEpPEdHON Toa U
JBYXJIETHUM IUIAHOBBIM IEPUOJ, MPEIyCMAaTPUBAIOIIAN MEPONPHUATHS IO
co3nanuio U GyHkimonupoanuo LlentpoB «Touka poctay, BKIHOYAKOMUN B TOM
YyuUCJe:

MEpOIPHUATHS, HAIPABICHHbIE HA co3gaHue W OTKpbiTHe LleHTpoB «Touka
pocTay;

MEpONPUSITUS, HaMpaBjJeHHbIE Ha o0ecreueHne (QYHKIMOHUPOBAHUS
enTpos «Touka pocray;

MEpOTNPUATUS 1O  TOBBIIIEHUIO  MPOGECCHOHATBHOTO  MAacTepCTBa
pabotuukoB LlenTpoB «Touka poctay;

MEpONPUATHS MO KOHTPOJIIO JOCTUKEHUS MHUHUMAJIbHBIX IIOKa3aTeleu
co3nanus v pyHkuronupoBanus Llentpos «Touka pocTay.

PervonaneHblli  KOOPIMHATOP B COOTBETCTBHM  CO  CpOKaMmH,
yctaHoBJIeHHbIMU B [Ipunoxkennn Ne 1 k PekoMeHanusm, yTBepKaacT:

— JIOJDKHOCTHOE JIMIO B COCTaBE€ pPETHOHAJIBHOIO BEIOMCTBEHHOIO
MIPOEKTHOTO o(rica, OTBETCTBEHHOE 3a co3AaHue U (yHKuHoHUpoBaHue LleHTpon
«Touka pocray;

— MEepPEeYEHb MOKA3aTeNIe U UHANKATOPOB, COOTBETCTBYIOIINX MTPUBEACHHBIM
B [Ipunoxxenuun Ne 2 k HacTosiiuM PexoMeHianusM, ux 3Ha4CHUM;


https://www.apkpro.ru/

— TMepeyeHb 00I11e00pa3oBaTEIbHBIX OpraHU3alui, paclojIOKEHHbIX B
CEJIbCKOM MECTHOCTH M MaJIbIX rOpojiax, Ha 0a3e KOTOPbIX MJIaHUPYETCS CO3AaHHe
[lentpoB «Touka pocta» (1o popme, npencrarienHo B [Ipunoxennun Ne 3);

— tunoBoe Ilonoxxenne o llenTpe oOpa3zoBaHUs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMUECKOH HampaBieHHocTel «Touka pocray ([Tpmmosxenue Ne 4).

Cosmanne meHtpa «Touka pocra» Ha 0asze oO0meoOpa3oBaTEILHOM
OpraHu3alldd  JIONyCKAaeTcd KaK IMyTeM  BBIJACIECHHS  COOTBETCTBYIOIIETO
CTPYKTYPHOTO TOApa3JeieHus 001eo0pa3oBaTebHON OpraHu3aluu, Tak U 0e3
BBIJICJICHHS OTAEJIBHOIO MOAPA3ACIICHHUS.

O61eo0pazoBaTebHas OpraHU3alusl U3AeT JTOKAJbHBIN HOPMATUBHBIN aKT
0 HazHaueHuu pykoBoautens Llentpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a (YHKIIMOHMPOBAHUE U PA3BUTHE), a TAKXKE O CO3/1aHUHU LIeHTpa « Touka pocta» u
YTBEPKIAEHUH TMOJIOKEHUS 0 esTenbHoCcTH LlenTpa «Touka poctay.

PernonanbHblli KOOpAMHATOP HE MO3aHee OHA OTKpeITHA Llentpa «Touka
pocTa» oOecneuyrBaeT pa3MeIIeHHE B CHELHAIBbHO CO3JaHHOM paszene «LleHtp
«Touka pocta» oduIHMaNILHOTO caiiTa 00IIE00pa30BaTENIbHON OpraHu3alid B
MH(OPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «MHTepHeT» wuHdopmManuu o
co3naHun M (QyHkuuoHupoBaHuu llentpa «Touka pocray, B TOM 4HCIIE
uHpopMaluu 00 oOpazoBaTeNbHBIX Mporpammax, oodopynoBanuu Llentpa «Touka
pocTa», IUIAaHUPYEMOM pEXHUME 3aHATUH  00ydYaroIMXcs, IUIAHUPYEMBbIX
MeponpusaTusx. B co3gaHHoM pasznene oduuuambHOro caidta oOpa3oBaTelbHON
OpraHM3alMMi TakKe pa3Mellaercs HHQopMalus O HalMOHAIBHOM IPOEKTE
«O6pa3zoBaHue» (B TOM UYHMCIE JOTOTHUI), aJpec caiiTa U ouIuanbHas CUMBOJIMKA
MununcrepcTBa npocsenienus Poccuiickon denepannu.

PernonanbHbIi KOOPJIUHATOP obecrieunBaeT nH(popMHUpOBaHUE
denepanabHOro omeparopa B CIydae CO3JlaHHS Ha TEPPUTOPUU CYOBEKTa
Poccniickont ®@enepanun LlentpoB «Touka pocta» B paMKax MHBIX NMPOTpPaMM MU
MIPOEKTOB, HE OTHOCAILIMXCS K pean3aiuu (denepanbHoro npoekra « CoBpeMeHHast
IIKOJIa» HAIMOHAJIBHOTO mpoekTa «OO0pa3oBaHUE», 32 CUET CPEACTB OHOIKETOB
cyonrekToB Poccuiickoit @enepanyu u (W) CpeICTB MECTHBIX OIO/IKETOB U (MJIH)
BHEOIO/DKETHBIX ~HMCTOYHMKOB, a Tak)XK€ HalpaBjeHHME Ha COIJIaCOBaHME
®enepaibHOMY ONEpaTOpy KOHLEMUUU CO3AaHUA W (QYHKIHMOHUPOBAHMS TaKUX
[lenTpos.

3. TpedoBaHus K MOMeNIeHUSIM, KOMILJIEKTOBAHUIO 000PY10BAHNEM,
PACXOIHBIMU MaTEPUAIAMH, CPEACTBAMU 00YyUEHHUS U BOCTIUTAHUS

Cosznanne llentpoB «Touka pocTa» NpenanosiaraeT KOMIUIEKC YCJIOBUM MO
OCHAILIEHUIO 00pa3oBaTENIbHbIX OpraHU3alMil 000pYyTOBaHUEM, PACXOIHBIMHU
MaTepuajiaMM, CpeICTBaMHU OOY4YeHHMS W BOCIHHUTAHUS JUIl  JOCTHXKCHUS
00pa3zoBaTeIbHBIX PE3YyJIBTATOB MO MPEAMETHBIM 00J1acTsIM « ECTECTBEHHOHAYYHBIE
npeametb», «EcrectBeHHble Hayku», «Marematuka U UHGOPMATUKA,
«OOI1IEeCTBO3HAHME U €CTECTBO3HaHWE», «TexHoJorus», 00pa3zoBaTEIbHBIX
nporpamMm oOIero oOpa3oBaHUS €CTECTBEHHO-HAYYHOW U TEXHOJOTUYECKOU
HANpaBJICHHOCTEH, IIPU pEAIU3alUU KypCOB BHEYPOUHOW JESATEIBHOCTH U



JOTIOJTHUTENBHBIX ~ OOLIEPa3BUBAIOIIMX IPOTpaMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKOU HAIIPABIECHHOCTEN.

[lepeuenp HampaBlieHHOCTEeH peanmu3yeMbix Ha 0Oaze llentpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOTPaMM MOXKET OBITh PACHIMPEH B 3aBUCHMOCTH OT
UMCIOINXCSA y 00meo0pa3oBaTeIbHBIX OpraHU3allMid  YCIOBHM, a Takke
NOTPEOHOCTEN YHaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHIA.

Coznanne  uneHtpa  «Touka  pocra»  MpEIoNaraet pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYPHI 00IIE00pa30BaTEIHPHON OpraHU3alUHA, B TOM
YHClie OCHAIIeHHEe 0011e00pa30BaTeIbHON OpraHU3aIIH:

— 000pymOBaHUEM, CPEICTBAMH OOYYCHUS M BOCIUTAHUS U1 U3Y4YeHUS (B
TOM 4YHCJIE JKCHEPUMEHTAIBHOI0) MPEIMETOB, KYypCOB, AUCIUIUIMH (MOIYyJei)
€CTECTBEHHO-HAYYHOW HAMpaBIIEHHOCTH M TEXHOJIOTMYECKON HampaBIEHHOCTEN
Opy  peaju3allii  OCHOBHBIX  00II€00pa3oBaTENbHBIX  MPOrpPaMMm u
JOTIOJTHUTENBHBIX ~ 0011e00pa30BaTeNIbHBIX MpPOrpaMM, B TOM 4YHUCJIE A
pacuIMpeHusi coJiepKaHusl y4eOHbBIX MPeaMeToB «DPu3nKay, « XuMUs»,
«buonorusy;

— 000pyAOBaHUEM, CpPEACTBAMU OOYYEHHS M BOCHUTAHMS JIS WU3YUCHMS
OCHOB  POOOTOTEXHUKH,  MEXAHUKH, MEXATPOHUKHA, OCBOCHHS  OCHOB
POrpaMMUPOBAHMS, pPEATU3ALUU [POTPaMM JIOMOJHUTEIBHOTO 00pa3oBaHUs
TEXHUYECKOU M €CTECTBEHHO-HAYYHON HAIIPaBJICHHOCTEU H T. 1.

— KOMITBIOTEPHBIM U UHBIM 000PYI0BAaHUEM.

[lepeyenb, MUHUMAIBLHO HEOOXOAMMbIE (PYHKIMOHAIbHBIE U TEXHHUYECKHE
TpeOOBaHWSI W  MHUHUMAJIBHOE KOJMYECTBO OOOPYIOBaHUSA,  PACXOJHBIX
MaTepuasoB, CPeiCTB 00ydYeHUs U BocHUTaHuA Uil ocHamleHus LlentpoB «Touka
poctay (nmamee — HUHPPACTPYKTYPHBIA JIMCT), OMpeAensaroTcs PernoHaibHbIM
KoopAUHATOpoM ¢ yderoMm llpumepHoro mnepedyHs oOOpymOBaHUs, PaCXOJHBIX
MaTepuasoB, CPEACTB OOy4YeHHUS M BOCHUTAHMS JJs CO3JaHUS M OOecreueHust
(YHKIIMOHUPOBAHMUS  ILIEHTPOB  OOpa3oBaHHUsl  E€CTECTBEHHO-HAyYHOH U
TEXHOJOTMYECKOM HampaBieHHOCTH «Touka pocta» B 0011€00pa3oBaTeIbHbBIX
OpraHu3alysX, PAaclOJOKEHHBIX B CEJIIbCKOM MECTHOCTH M MajbIX Tropoaax
(ITpuoskenne Ne  6), TPUMEPHOTO THIIOBOTO HMH(PPACTPYKTYpHOTO JIHCTA,
onpeznensiemoro denepanbHbIM ONEPATOPOM, U HACTOSIIIUX PeKoMeH 1aluui.

B pamkax ocHameHuss —00meo0pa3oBaTENbHBIX  OpraHU3aludid  MpU
dbopmupoBaHun UHPpacTpykTypHOro jaucta cyOwnekT Poccuiickoit ®denepaiuu
BIIpaBE€ BBIOpaTh CTAaHJAPTHBIA WM NPOPUIBHBIA KOMIUIEKT 00O0pYyIOBaHHUS,
MIPE/ICTABICHHBIN B IPUMEPHOM MEpEeYHE 000PYI0BaHUS, PACXOIHBIX MAaTEPHUAJIOB,
cpencTB oOydeHus M BocnuTaHusi Juist ocHamieHus lLlentpoB «Touka poctay
(ITpunoxernne Ne  6). [l  MallOKOMIUIEKTHBIX — 00IIe00pa3oBaTEIbHbIX
opranuzanuii’ 06beM €IMHUI] CPEACTB OOydEeHHsS M BOCIUTaHUS (OPMUPYETCS B
MEHBIIEM KOJINYECTBE.

! ManokomIekTHO} 0611e06pa3oBaTeIbHON OpraHu3anueil B paMKax pealu3aliy MEpOIPUATHIL 0 CO3JaHUIO U
(hYHKIIMOHMPOBAaHUIO IICHTPOB CCTECTBCHHO-HAYYHOH W TEXHOJOTHMYECKOW HANPaBICHHOCTEH IPHU3HACTCS
o0rreoOpa3oBaTeNpHasl OpPraHW3alys, YHCICHHOCTh KIACCOB-KOMIUICKTOB B KaXKIOW W3 Mapajuiesiell KOTOpOi
COCTaBIISICT He OoJiee | eMUHUIIEL.



[IpodunbHbIE KOMIUIEKT OOOpYJAOBaHUS MOXET OBbITh BbIOpaH IS
o01reo0pa3oBaTeNbHBIX OPTaHU3AINH, UMEIONINX HA MOMEHT CO3JaHus IIEHTpa
«Touka pocta» HAOOp CpencTB OOyYEHUS U BOCIUTAHUS, MOKPHIBAIOIIUNA CBOUMHU
(GyHKIHMOHATBHBIMA  BO3MOKHOCTSIMU  0a30Bble MOTPEOHOCTH TMPU HU3YUCHHUH
npeaMeToB «Pusnka», «Xumus» u «buosorus».

[TpodunpHbli  KOMIIEKT 00OpyHoBaHus oOecrneunBaeT dS(PexTHBHOE
JOCTHKEHHE 00pa30BaTEIbHBIX PE3yIbTaTOB OOYUYAIOIIMMHUCSA MO MpOrpamMmam
€CTECTBCHHO-HAYYHOM M TEXHOJIOTUYECKOW HAIPABJICHHOCTEW, BO3MOMXHOCTb
yTIyOJIEHHOTO N3YUYEHUS OTACIBHBIX IPEIMETOB, B TOM YUCIIE 11T (POPMUPOBAHUS
U300pEeTaTeNIbCKOr0,  KPEaTUBHOTO, KPUTHYECKOTO  MBINUICHHS,  Pa3BUTHSA
(GyHKIHMOHATIBHOM TPAaMOTHOCTH y OOYYalolUMXCsi, B TOM YHCJIE €CTECTBEHHO-
HAay4YHOU U MaTeMaTUYECKOMU.

[Ipu ¢dopmupoBanuu HUHPACTPYKTYpHOTO JIKMCTA U3 NPOPUIBHOTO
KOMILJIEKTA B 00A3aTEILHOM MOPSAKE 00eCrieunBaeTCsl BBIOOP CPeICTB OOyUEHHUS U
BOCITUTAHUSI HE MEHEE YeM I10 TpeM Y4eOHbIM mpeameTam («DPuznkay, «Xumus»,
«buonorusi») W KOMIBIOTEpHOrOo oOopyaoBaHus. (OcraBmivecs IO HUTOraM
OTIpeJICNICHHs] 0053aTeNIbHOTO O0OpYAOBaHUSI CPENICTBA, MPEITyCMOTPEHHBIE IS
ocHamenus llentpa «Touka poctay», pacHpenenstorcs Ha NpUOOpPETEHUE
JIOTIOJIHUTENILHOTO  O000pYy/IOBaHMUsS, BXOJSIIETO B IMEpeYeHb O00OpyIAOBaHUS,
pPacXO/IHBIX MAaTEpHAJIOB, CPEACTB OOYyYEHHSI M BOCIUTAHUS MNPOGUIBHOTO
komruiekTa ([Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIAIMSM).

[Ipu BBIOOpPE AOMOJHUTEILHOTO OOOPYOBAHUS TAKKE CJIEAYET YUUTHIBATh
cnequUKy W TNOTPEOHOCTH OTpaciedl SKOHOMHUKM cyObekTta Poccuiickoi
denepanum.

PervonanbHbIi KOOPAUHATOP oOecrieunBaeT COTJIACOBAHUE
c(hOpPMHPOBAHHOTO B COOTBETCTBUU C THUIIOBON (GopMol HUHEOPACTPYKTYPHOTO
mucta ¢ @DenepalibHbIM  OMNEPATOPOM B  COOTBETCTBUH C  PETIIAMEHTOM,
onpenensaemMbiM DeiepalibHbIM OIEPATOPOM.

[Ipy HampaBieHWHM Ha CoOTJacoBaHWE HMHQPPACTPYKTYPHOrO  JIHCTA,
COZIEpIKAIllET0  CTAaHAAPTHbIE  KOMIUIEKTHI, PeruoHanbHBII  KOOpPJIMHATOP
npenoctasisiet (o popme DeaepanbHOTO onepaTopa):

- TOJTBEPXKJIEHHE OTCYTCTBUSI B COOTBETCTBYIOIIUX OOpa30BaTEIIbHBIX
OpraHU3alMsIX, OCHAICHHE KOTOPBIX IUIAHUPYETCs, 000pYyIOBaHUS, PACXOMAHBIX
MaTepuasioB, CPEACTB OOyYeHHs] M BOCIHUTAHUS, YKa3aHHBIX B TIEPEUHE
CTaHJAPTHOTO KOMILUICKTA;

- MOATBEpKJIeHUE Hamuuusa (b0 obecrneueHue HaJIUYMS 10 MOMEHTa
ocHanieHus LlentpoB «Touka pocTta») yClIOBUHM IJi XpaHEHUS U HCIOJIb30BAHUS
XUMUYECKUX PEAKTHBOB, B TOM YHCJIE HEOOXOJIMMOTro 00OPYIOBaHUS, BKIIOUAs
mKad BHITSHDKHOW MaHOPAMHBIN W mIKad AJI XpaHEHUS XUMUYECKHX PEaKTHBOB
OTHEYMNOpHBIN, cormacHo [lepeunto cpeacTB oOy4YeHHST W BOCIUTAHUS,
HEOOXOIMMBIX JIJI pean3alii 00pa3oBaTebHBIX MPOTPAMM HaYyaIbHOTO OOIIETO,
OCHOBHOTO OOIIET0 # CpeaHero ooOmero o0pa3oBaHUs, COOTBETCTBYIOIIMX
COBPEMEHHBIM  YCJIOBUSM  OOyYeHHs, HEOOXOJUMOro TpU  OCHAIICHUU
o011eo0pa3oBaTeNbHbIX OpPraHU3alMil B LENAX peaju3alud MEpPONpPUITHI 10
COJICHCTBHIO CO3JIaHuUI0 B cyObekTax Poccuiickoit @enepannu (MCX0As U3



MPOTHO3UPYEMOl  MOTPEOHOCTH) HOBBIX MECT B  00I1Ieo0pa3oBaTeIbHBIX
OpraHu3alusX, YTBEpXKIACHHOMY TmpukazoM Munmnpocsemenuss Poccun ot 3
centsaops 2019 r. No 465.

OOpazoBaTenbHble OpraHM3alMu, Ha 0a3e KOTOpPbIX CO3JAalTCid |
byakuuonupytor  Ilentper  «Touka pocTa», JOKHBI  COOTBETCTBOBATH
JNEUCTBYIOLIUM TPEOOBAHUAM K YCTPOMCTBY, COAEP/KAHUIO U OPTraHU3ALMK PEKUMa
paboThl 0Opa30BaTEIbHBIX OpraHU3alluii U HUHBIM HOPMATUBHBIM MIPABOBBIM aKTaM,
OTIPECTSAIONMM TpeOOBaHUS K OpraHu3alUy OOIIEro M JOMOJHUTEIBHOTO
oOpa3oBaHUs JIETEH.

[Tomemnienus: (GpyHKUIMOHANIBHBIE 30HBI, B TOM YHCIIEe Y4eOHbIE KaOWHETHI
busuku, xumun, 6nonorun) Llentpa «Todka pocTay peKOMEHIyeTcsl pacroiarath
B [IpEJETax OJTHOTO 3JaHUs.

[IpoextrpoBanue, 30HHpoBaHUE mnomenieHni LlentpoB «Touka pocra» u
ONpENENCHUE IU3alH-PEIICHU OCYIIECTBISETCA C YYETOM pPYKOBOACTBA I10
IIPOEKTUPOBAHUIO LEHTPOB «Touka pocTa», yTBEepKAaeMoro (deaepajibHbIM
OIEPaTOPOM.

[Ipn mpoexTHpoBaHuM, 30HUPOBaHUHU noMeleHnit Llentpos «Touka pocra»
CIIElyeT YYHUTBhIBaTh OCOOEHHOCTH OOOPYJOBaHHUSA, PACXOAHBIX MaTEpUAIIOB,
cpenctB  OOy4eHMSs M BOCIUTaHUA, KOTOpPhIM  Oyner  o0ecrneuynmBaThCs
oOpa3oBarebHasi OpraHu3aIusl.

[Ipoexkt  3oHupoBanusi  nomemeHud  LlentpoB  «Touka pocTa
npencrasisiercss PeneparbHOMY OIEPATOPY OJHOBPEMEHHO C INPEICTaBICHUEM
UHOPACTPYKTYPHBIX JIUCTOB.

4. Opranuzaunusi 00pa3oBaTeJbHOI 1eATeJbHOCTH

OOpazoBarenbHasi JEITENBHOCT, Ha 0aze I1eHTpoB «Touka poctay
OCYIIECTBIISIETCS IO 00OPa30BaTENIbHBIM MPOrpaMMaM OOILETO U JOTOJHUTEIBHOTO
oOpa3oBaHUs.

TpeGoBanust k ¢opMary opraHu3zaluu O00pPa30BATEIBHONU JEATEIHLHOCTH
PETYIHUPYIOTCS HACTOAMMMU PekoMeHmanusiMu ¥ WHBIMA UH(QOPMAIMOHHBIMHU U
MeToauyeckumMu Marepuainamu denepanbHOro oneparopa.

Hamnpagiienust peanusyemspix ¢ UCHOJIb30BaHUEM pecypcoB LlenTpoB «Touka
pocTay TporpaMM ONPEACNSIOTCS B COOTBETCTBUM C  METOJIWYECKUMU
MarepuajlaMi M PEKOMEHJALUSIMHU, YCTAaHABIMBAEMBIMU U aKTyaJIM3UPYyEMBIMU
denepaibHBIM ONIEPATOPOM.

Ha ©6aze muentpoB «Touka pocra» oOecrneunBaeTcss peanu3aius
oOpa3oBaTEIbHBIX  MPOTPAMM  E€CTECTBEHHO-HAyYHOW W TEXHOJIOTHYECKOMU
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBAHUSIMU
3aKOHOJAaTeNbCTBA B cdepe oOpa3oBaHUSI U C YYETOM PEKOMEHIALUM
denepanbHOrO omeparopa. B oOs3arenbHOM mopsjike Ha 0a3e 1meHTpoB «Touka
pocTa» 00ecreYrBaETCs OCBOCHUE O0YJAIONIUMUCS YUYEOHBIX MPEIMETOB
«Duzuka», «Xumus», «buomorus» ¢ HUCMOIB30BAaHUEM IPHOOPETAEMOTO
00Opy0BaHUS, PACXOHBIX MAaTEPUAJIOB, CPEJCTB OOYICHHS M BOCTIUTAHMUS.



He menee 1/3 oObema BHEYpOUHOU JEATEIBHOCTH OOYYAIOIIUXCS JOJKHO
OBITh OPUEHTUPOBAHO HA MOJIEPKAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOM
HaIpaBJICHHOCTEW 00pa30BaTENIbHBIX MPOTrpaMM, MHpU 3TOM O00BEM MPOTrpaMMm
€CTECTBEHHOHAYYHON HANpaBICHHOCTH HE MOXeT cocTaBisiTh MeHee 20% ot
oOmiero o0beMa BHEYpOUHOU aesTesibHOCTH. OOpa3zoBaTeNbHbIE MPOTrpaMMBbI 10
JPYTUM  HalpaBJICHHOCTSM NpPU HAJIAYUUM  BO3MOYKHOCTH  PEKOMEHIYETCA
IJIAaHUPOBATH C UCIOJIb30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pa3paboTtka pabounx mnporpamm no mnpeameTram «Duszukay, «Xumusy,
«buonorus», y4eOHBIM MpeaMETaM €CTECTBEHHO-HAYYHOM U TEXHOJOTUYECKOMN
HaIpaBJICHHOCTEM M3 YacTH Y4YeOHOro IuiaHa, (popMupyemMond yd4acTHHUKAMU
oOpa3oBaTeNbHBIX OTHOILIEHUH, NPOrpaMM BHEYPOUHOM JIESATENBHOCTH U
JOTIOJTHUTENBHOTO  00pa30BaHUsI  OCYHIECTBISIETCS  00111e00pa30BaTEIbHBIMU
OpraHu3alusIMH, B KOTOPBIX CO3/1al0TCs HEHTPbI « Touka pocTay, CaMOCTOSITEIbHO
C Yy4E€TOM METOJAMYECKUX MAaTEpUAIIOB U pekomenaauni denepanpsHOro oneparopa.
Peanuzauuss oOpa3oBaTeIbHBIX MPOrpamMM JOMOJIHUTEIBHOIO 00pa3oBaHUsl B
MaJIOKOMIUIEKTHBIX 00IIe00pa30BaTEIbHBIX OpPraHU3alUsIX OCYIIECTBIISIETCS IMpPHU
HaJIMYUHM Yy OpPraHU3allMd COOTBETCTBYIOLIMX YCIOBUH. {1 MamoKOMIUIEKTHBIX
o01eo0pa3oBaTeNbHbIX OpPraHU3aluid JIONMYCKAeTCs OTCYTCTBUE JIMUEH3MH Ha
JOTIOJTHUTENBHOE O00pa30BaHUE W PEANM3YyEMBIX MPOrpamMM JOMOIHUTEIBHOIO
oOpa3oBaHUs.

PexkoMeHmanuy ~ MO HCHOJIB30BAHHMIO  CTAHJAPTHOTO  KOMILJIEKTa
obopynoBanus llentpa «Touka pocta» nmpH peaau3aluy MPorpaMM €CTECTBEHHO-
HAay4YHOU M TEXHOJIOTMYECKON HAaIpaBJICHHOCTEN onpenaeneHsl B [Ipunoxenun Ne 5
K HacTosuUM PekoMeH1auusm.

CompoBOXKJEHHE W METOJMYECKOEe  O00ECHEeYEeHHE  HCIOJIb30BAHMS
npodUILHOTO KOMILJIEKTa O0O0OpYyJOBaHUA B 00pa30BaTEIbHOW JESTEILHOCTH
eHTpoB «Touka pocta» ocymecTBisieT OenepaibHbIN OnepaTop.

MeTtonnueckue Marepuanibl, pa3padOTKU U MHbIE MaTEpHUaJIbl IO BOIIPOCAM
UCIIOJIb30BaHUsI TPO(PHIBHOIO KOMIUIEKTa OOOpYyIOBaHMS pa3padaThIBAIOTCA,
aKTyJIM3UPYIOTCS U paclpocTpaHsroTcss PenepabHbIM 0NEPaTOPOM, B TOM YHUCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeJIua MHCTPYMEHTOB (BHIEO, BeOUHap,
myOuKaIm).

denepalbHBIM  ONEPATOPOM HA PErYJSIPHOM OCHOBE OOecreuynBaeTcs
OPOBEJCHUE METOAWYECKMX U OOydarloluX MEpONpHUSATHH 10 BOIpocaM
opranuszanuu obOpaszoBarenbHOro rmnpouecca B Llentpax «Touka poctay ¢
IPUMEHEHUEM NMPOPHIBHOIO KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOANUYECKON
noMoOIlM  mOpu  pa3paboTke  y4yeOHBIX  MaTepualoB,  3aJaHHU TUISL
COBEPILIEHCTBOBAHMS TMPAKTUYECKON TOJATOTOBKM OOyYarouuxcsi Mo y4eOHbIM
npeaMeTaM, KypcaM BHEYPOUHOM AESTENbHOCTHU, TOMOJHUTEILHOTO 00pa30BaHUs
JeTeN.

[lenarorndyeckue paOOTHUKH, OCYIIECTBISIOIIME JEATEIbHOCTh Ha 0ase
[lentpoB «Touka pocta» ¢ mNOpUMEHEHHEM TPODYHUILHOTO  KOMIUICKTa
o0OpylOBaHUs, MPOXOJAAT OO0y4YyeHHe M0 MporpaMMaM JIOINOJHUTEIbHOTO
npodeccuoHanbHOTO 00pa3oBaHus (Kypchl TIOBBIMICHUS KBamu(UKAIUU) U3
denepanpHOro peectpa mporpamm JI1O. IToBeimenne kBaaudUKaIUA



NeJarorn4eckux pabOTHUKOB OCYILECTBIIETCS HE PEXE OJTHOTO pa3a B TPU roja.
5. OpraHm3anMoOHHO-MeTOANYEeCKOe CONMPOBOKIEHNE U UCIIO0JIb30BAHUE
HHOM CO3IaHHOM B PAMKAX pPeaju3aliuy HAMOHAJIbHOIO MPOEKTA
«Oo0pa3zoBanune» HHPPACTPYKTYPHI

B mensix KOMIUIEKCHOTO CONMPOBOXACHUS AeaTenbHOCTH LleHTpoB «Toukay»
denepaibHBIM  ONEPATOPOM  OOECIIEUMBAETCS OCYILECTBICHUE NyONUKAUd U
OOHOBJICHUSI METOJWYECKHX MAaTEPHAIOB, BKIIOYAOIINX y4eOHO-METOIUICCKUC
MaTepuanbl  (MHCTPYKIIMH, METOAMYECKHEe  TocoOus,  uH(OpMaAIMOHHBIC
MaTepHUabl, MEepEYHN  PEKOMEHIYEMBIX  JIMTEPATYPHBIX  HCTOYHUKOB,
BUJIEOMATEpHANIbl U Jp.), a TaKkKe MaTephalibl IO HTOraM MpOBEICHUS
Meponpusatuii denepanbHOro omneparopa (BeOMHaApbI, CEMUHAPHI, KOH(pEPEHIUH,
COBEIIAHUSA U JIp.).

s negarorndeckux paboTHukoB LlentpoB «Touka poctay denepaibHbIM
omepaTopoM  OOecreyuBaeTCsl MPOBEJACHUE TEMAaTUYECKUMX BEOMHApOB U
o0pa3oBaTEIbHBIX MEPONPUATUN, HAMNPABJICHHBIX HA pPa3bICHEHUE BOMPOCOB
peanuzaiuu oOpa3oBarelbHBIX mporpamMM Ha 0Oaze IlentpoB «Touka poctay c
MpUMEHEHUEM MTPOPUIBLHOTO KOMILJIEKTa 000pYI0BaHMUS.

Jlist PernoHalibHBIX KOOPAMHATOPOB U PYKOBOASIIMX paOOTHUKOB LleHTpoB
«Touka pocray  @DenepanpHbli  omepaTop  OOECIEUMBAET  IMPOBEICHUE
TeMaTUYECKUX BEOMHAPOB, HANpPABJICHHBIX Ha JOMNOJHUTEIHLHOE pPa3bsICHEHHE
BOIIPOCOB, OTHOCSIIIIMXCSI K MCIIOJHEHUIO KOMILJIEKCOB MEpP (IOPOXKHBIX KapT) IO
co3manuio M ¢yHkuoHupoBaHuto llentpoB «Touka pocta», TOCTHKEHHUIO
YCTAaHOBJICHHBIX  TOKa3aTejaedl  (yHKIMOHUPOBAHMS, HCIOIB30BAHUIO HHOU
CO3JaHHOM B paMKaX peaju3allud HaIMOHAJIBHOrO mpoekTta «OO0pa3oBaHHE»
UHOPACTPYKTYPHL.

B nensx 2d@dexTuBHON OpraHU3allMOHHO-METOJUYECKOW  MOJIEPKKU
co3nanusi u ¢yHkuuonupoBanusi lLlentpoB «Touka pocTa» Ha TEPPUTOPUU
cyorektoB  Poccuiickori ~ @epepanuu  PernoHasbHBIM  KOOPJAWHATOPOM
oOecrieuynBaeTCs BOBJICYCHHE JETCKUX TeXHOMapkoB «KBaHTOpHyM», ILEHTPOB
nudpoBoro odpazopanus geren «IT-kyO», KIIFOUEBBIX [IEHTPOB JOMOIHUTEIBLHOTO
oOpazoBanus «Jlom Hay4HOl KoJutaboparuu» B nearenbHOCcTh LleHTpoB «Touka
pocTay B cieayomux ¢popmarax:

1. TlpoBeneHre COBMECTHBIX MEPONPUITHN JJig OOydYaloIUXCi U
MeJarornueckux pabOTHUKOB 00I1Ie00pa3oBaTEIbHBIX OpraHu3alui, Ha 0ase
KoTOophix co3patorcst Llentpol «Touka pocta» (0Oydaromiue ceMuHapbl U MacTep-
KJIaCChl TI0 BOIPOCaM HCMOJIb30BaHUS OO0OpPYJAOBaHUS, CPEACTB OOy4YECHUS W
BOCIIMUTAHUS, METOAMYECKHE MEpOMNPHUSATHUS IO  BOMpocaM  pa3paldOTKH,
COBEPIIICHCTBOBAHUS M BHEAPEHUS MPOrpamMM JIOMOJIHUTEIBLHOTO OOpa3oBaHUs
€CTECTBCHHO-HAYYHOM M  TEXHUYECKOM  HANpaBJICHHOCTH,  OpTraHU3alUU
BHEYPOUYHOM JEATEIbHOCTH O0YYaIOIINXCs; UHANBUyaTbHbIE KOHCYJIbTAIlUU IS
MeJJarori4ecKuX pabOTHUKOB, B TOM YKCJIE B PEXKUME OHJIAWH; 3aHITHS POSKTHON
JIEATEIIbHOCTBIO; KOHKYPCHBIE W COPEBHOBATEJIbHBIE MEPONPUATUS ISl JETel U

ap.).



2. OpraHmzanusi ¥ y4acTH€ B PErHMOHANBHBIX U MEXPETHOHAIbHBIX
KoHpepeHusax, GectuBaniax, ¢opymax 1o OOMEHY OIBITOM paboThl Ha
BBICOKOOCHAILICHHBIX YUEHUKO-MECTAaX, B TOM YHCIIE 0 peaIM3alHy NPEeIMETHBIX
obnacteii  «EcTecTBeHHOHayuHble mpeAMeTh», «EcTecTBeHHbIE  HayKkmy,
«Marematuka u uHpoOpMaTuka», «OOLIECTBOZHAHUE U ECTECTBO3HAHUEY,
«TexHonorus», a TaKXe MporpaMM JOMOJIHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-
HAay4YHOU ¥ TEXHUYECKON HAIIPABICHHOCTEM.

3. VYuyacTtue permoHaJbHBIX KOOPAMHATOPOB, mpencraButeneir LleHTpos
«Touka pocTa» W MHBIX LIEHTPOB, (HYHKIMOHUPYIOIIMX HA TEPPUTOPUU CYOBEKTa
Poccuiickon @enepannu, B meponpusatusax dOegepaibHOro oneparopa.

I'padux wmepornpusiTuif, KBOTHI YYacTHs, COJEpKAHME€ U TEXHOJOTUU
MIPOBEICHUS MEPONPUATUI JIOBOASTCSA denepanbHbIM onepaTopoM
JOTIOJIHUTEINIBHO.

4. Opranu3anys 1 y9acThe B IPOBEICHUH WH(OPMAITMOHHBIX KaMIIaHUH 110
NOMYJSPU3allMd  HallMOHANBbHOTO mpoekTa «OO0pa3oBaHHE» Ha TEPPUTOPUU
cyobekToB Poccuiickoii denepannn, B TOM YUCIE COOBITUSIX, MPOBOIUMBIX JJIS
KOHCYJIbTAIIMOHHOTO COIPOBOXK/CHUS POAUTENICH (3aKOHHBIX MpPE/ICTaBUTEIICH )
OOy4YaromMXxcsi 0 BO3MOXHOCTSIX I Pa3BUTHSA CHOCOOHOCTEM W TaJaHTOB HX
JeTe, NpopecCHOHANbHONM OPHEHTAMUd W YCHEIIHOIO OCBOEHMSI OCHOBHBIX
o0pa3oBaTeIbHBIX TPOrpamMM OOIIIEro 00pa30BaHMUs.

5. Pazpabotka, yTBepkJIeHHE U peau3alis CETeBhIX 00pa30BaTENbHBIX
MPOTrpaMM C UCIIOJIb30BAaHUEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3JaHHBIX B
cyonrekte Poccuiickoit denepaiuy B paMKax HallMOHAIBHOTO MPOEKTa
«O0Opa3zoBaHue», B TOM YHCJIE COBMECTHO C JIETCKUMU TEXHOMapKaMu
«KBanToprym».

6. Bomieuenne oOydwaromuxcs oOIeoOpa3oBaTeIbHBIX OpTraHU3aINi, Ha
0a3ze KoTopbIX co3farorcss U (pyHkuoHupyror Llentpel «Touka pocta», B
paznuyHble (QOpPMBbI CONMPOBOXKIECHUS M HACTABHUYECTBA C HCIOJIb30BAHUEM
KaJIpOBBIX PECYpPCOB, OOecneunBaroluXx padOTy BBICOKOOCHAIIEHHBIX YYEHHKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoit @denepanny B paMKax HAIMOHAJIBLHOTO
npoekta «OOpa3oBaHHE» € Y4YETOM METOJOJOTMU  (LICJICBOM  MOJIEIM)
HAaCTaBHUYECTBA  OOydYarolUMXCs  JJId  OpraHu3aluii,  OCYIIECTBIISIIOLIUX
o0pa3oBaTeNbHYI0 JEATEILHOCTh MO O0O0Ie00pa30BaTENbHBIM, JIOMOIHUTEIBHBIM
oOmieoOpazoBaTebHBIM W MpPOrpaMMaM  CPEIHEro  MPodecCHOHATBHOTO
oOpa3oBaHus, B TOM YHCII€ C MPUMEHEHHEM JIY4IINX MPAKTHK OOMEHa OIMBITOM
MEXIy 00yJaroIuMUCH.

[lentpst «Touka pocTa» UCHONB3YIOT HHPPACTPYKTYpPY U  KaJpPOBBIC
pecypcbl  JeTCKUX —TexHomapkoB «KBaHTOpuym», coO31aBaeMblx Ha 0ase
o01ieo0pa3oBaTeNbHbIX OpraHU3alliid, A Pa3BUTUS NPOEKTHOW JAESITeIbHOCTU
oOyuaromuxcs. Ilegarormueckue pabotHuku IlentpoB  «Touka  poctay
00eCIeynBalOT ydyacTue OOyYaroUIMXCSl B MEPOINPHUATUSAX JETCKUX TEXHONAPKOB
«KBaHTOpHYM» C yIaJ€HHBIM UCIOJIb30BaHUEM 000PYI0BaHUS, CPEACTB OOyUEHHUS
Y BOCHUTAHUS, a TAK)KE€ IPUHUMAIOT Y4aCTHUE B OPTaHU3yEMbIX MU CEMUHApax Io
JeMOHCTpanuk  3(PGEeKTUBHOTO  OIbBITa  pealu3alud  00pa3oBaTEIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOTUYECKON U MHBIX HAIPABICHHOCTEN CPEOU MHBIX



00111e00pa3oBaTeNIbHbIX OPTaHU3aAlMNA, PACTIONOKEHHBIX HA TEPPUTOPUHU CYOBEKTA
Pocculickon ®@enepanumu.

PervonanbHBIM KOOPJIMHATOPOM Ha TeppUTOpUU CcyObekTa Poccuiickoi
denepanuu obecnieunBaeTcsi paboTa MO MOAAEPKKE 00IIe00pa3zoBaTEIbHBIX
OpraHu3alyid, TOKa3bIBAIOIMIMX HU3KKME O0O0pa30oBaTelbHbIE PE3YNbTAThl, C
UCIIONIb30BaHUEM HH(PPACTPYKTypbl U KagpoBoro obecrneueHus: Llentpos «Touka
pocTa» B pa3iauuHbIX (opMarax (COBMECTHas peanu3anus 00pa30BaTEIbHBIX
porpamm, NpoBeAeHUE O0YYAIOIINX MEPONPUATHI, CEMUHAPOB, KOHCYJIbTAlUN U
np.).

[Ipn mpoBeAcHUM pPA3IUYHBIX MEPONPHUATHN, CBSI3aHHBIX C pealu3anuen
HallMOHANBHOTO TMpoekTa «OO0pa3oBaHME», HMCHOJIb30BAaHHUEM COOTBETCTBYIOIIEH
UHOPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJKHO OBITH 00€CIIEUeHO
uxX WHGOPMAIIMOHHOE COMPOBOXICHUE, B TOM YHCJIE€ B CpPEICTBaX MAacCOBOM
uH(pOpMaIK, COLMAIIBHBIX CETSIX, Ha cailTax o0pa3oBaTEIbHBIX OpPraHU3ALMM C
UCIOJIb30BaHNEM (PUPMEHHON CUMBOJIMKH HALIUOHAJIBHOTO MIPOEKTa
«O6pa3zoBaHUe».

Nudpopmanus 06 yuactum lLlentpoB «Touka pocTa» B MEpONPHUATHIX
HanpaBisieTcss  DefepabHOMY  ONEpaTopy B paMKax  €KEKBAapTaJbHOIO
MOHHUTOPHUHTA.

6. TpeooBanus k punancosomy odecneueHuro LlenTpoB «Touka
pocra»

dunaHcoBoe obOecneueHue QGpyHkimoHupoBanus llentpoB «Touka pocrtay
BKJIIOYAET 3aTpaThl B COOTBETCTBUU ¢ OOUUMHU TPeOOBAHUSIMHU K OIPEACIICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE TOCY/IapCTBEHHBIX (MYHUIIMIIAIBHBIX) YCIYT B
chepe ONIKOILHOTO0, Ha4allbHOTO O0IIEro, OCHOBHOT'O OOIIIETO, CPETHETO OOIIIETO,
CpeaHero mnpodeccuoHaIbHOro 00pa30BaHMs, JOTOJHUTEIHHOTO OOpa3oBaHUs
JIETEH ¥ B3POCIBIX, TOMOJHATEIHLHOTO MTPO(PECCHOHATEHOTO 00pa30BaHMS IS JIHII,
UMECIONIMX WU TMOJydYarlux cpeaHee mnpodeccuoHanibHOe 00pa3oBaHuUeE,
npodecCUOHaNBHOTO 00y4YeHHUs, MPUMEHSIEMbIMA TIPU pacueTre o0beMa CyOCUANU
Ha (prHAHCOBOE OOECTIEYCHUE BBITIOIHEHHSI TOCYIApPCTBEHHOTO (MYHHUIIUITAIEHOTO)
3aJlaHds Ha OKa3aHHe TOCYJapCTBEHHBIX (MYHHMIIMIAIBHBIX) YCIYT (BBITOJTHEHHE
paboT) TrocyJapCTBEHHBIM (MYHHUIIMIAIBHBIM) YUYPEKIECHUEM, YTBEPKICHHBIMU
npukazoM Munnpocsemennss Poccum ot 20 HosOps 2018 r. Ne 235 wm
BKJIFOYAIOIIMMH B TOM YHUCIIE:

- oImjaTty Tpyda TMeAaroruyeckux pabOTHUKOB 00I1eo0pa3oBaTeIbHON
opranu3zanuu, odecreunBaronmx Gyaknuonupoanue Llentpos «Touka poctay;

- MPUOOPETEHNUE TOCTATOYHOTO 00BEMA OCHOBHBIX CPEJICTB M MaTePUATBLHBIX
3a1macoB, B TOM YHCJIE PACXOJHBIX MaTepHasoB, IS OOCCIICUCHHS peaTu3aliuu
oOpazoBaTeIbHBIX TIporpaMM B o0ObeMe, HEO0OXOIUMOM [IJIsi HENpPEepPbIBHOU
peanu3anuu 00pa3oBaTeILHOTO MPOIIeCCca;

- oOecrieueHue TEeKylleW  JeATEeIbHOCTU 00111600 pa3oBaTeIbHOM
OpraHu3alliy 1Mo 00ECIeYeHUI0 00Pa30BaTEIHLHOTO MPOIIecca.



[Ipu dopmupoBanun Orkera cyobekta Poccuiickoit  depeparuu
(MecTHOrO OIOJKETAa) HA OYEPEAHOM TroJ M IUIAHOBBIM TEPHOJ HEO0OXOIUMO
IpeaycCMaTpuBaTh OFOJDKETHBIC ACCUTHOBAaHUS B OOBbeME, HEOOXOAMMOM IS
buHaHCOBOTO OOccreueHus GyHKIMOHUpoBaHus LleHTpoB «Touka pocra», B TOM
YHCJIC C YYETOM COOTBETCTBYIOIICH MH/ICKCAIIHH.

7. 3akJII0UYNTEIbHDbIE MOJI0KEHUS

[Ipu peanuzanu MEpoONpUSATUN B LEISAX CO3AaHUS U (DYHKIIMOHUPOBAHUS
IlentpoB «Touka pocTtay cyOwbekT Poccuiickoit ®enepanuu obecreynBaeT
coOJto/IeHre TpeOOoBaHMI AHTUMOHOITOJIBHOTO 3aKOHOAATEIbCTBA u
3aKOHOJIaTEIbCTBA O KOHTPAKTHOW cHUCTeME B cepe 3aKylmoK TOBapoB, paldorT,
yCIIYT J1 00ecriedeH s TOCYAapCTBEHHBIX U MYHUIIMTIATBHBIX HYK]I, B TOM YHCIIE
B YacTu oOecrieueHusi MOBbIIEHUSI dPHEKTUBHOCTH, UCKIIOUEHHUS OTPaHUYCHHUS
Kpyra TIOCTaBIIMKOB ¥  TIOCTaBJIIEMOTO  OOOpYJOBaHUs,  MOBBIIICHUS
pPE3YJAbTAaTUBHOCTU  OCYIIECTBIICHHMS 3aKyINOK, OO€CHedYeHUss MPO3pPavHOCTH,
NpEeAOTBPAICHUS KOPPYIIIUU U APYTUX 3JI0YIIOTPEOICHUIA.

[Ipu ocymectBnenun cyobektamMu Poccuiickoil ®enepanuu  3aKymnok
TOBApOB, pabOT, YyCIyr C LEIbl0 NPUOOpPETeHUS OOOpPYIOBAHUS, PACXOIHBIX
MaTepUalioB, CPEICTB OOYUYECHHUSI M BOCHUTAHUA B LEeNAX co3faHus LleHTpoB
«Touka pocrtay 3a cuer cyOcuauu u3 deneparbHOro OroKeTa OroKeTaM
cyorektoB Poccuiickoit ®enepanuu  Ha  coUMHAHCUPOBAHUE PACXOHBIX
00s13aTeNbCTB CyOBeKTOB Poccuiickoit denepanuu:

- obOecrnieunBaeTCsl IEHTPATU3AIMs 3aKylOK B TOPSAIKE, OMNpE/IeICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTpPaKTHOUW cucteme B cdepe
3aKyIOK, TOBapoB, paboOT, yciayr s oOecnedYeHus TOCyJIapCTBEHHBIX U
MYHULIMIATBHBIX HY XK,

- MPUMEHSETCS] HAIMOHAJIBHBIA PEXKHUM B COOTBETCTBUM C TPEeOOBaHUSIMU
ctatbu 14 @enepanbHoro 3akoHa ot 5 anpensa 2013 r. No 44-D3 «O KOHTpaKTHOMN
cucteMe B cdepe 3aKylmok TOBapoB, pabor, ycayr s obecredeHus
roCyJJapCTBEHHBIX U MYHULIMIATbHBIX HYKID.

Kpome Ttoro, mpu ocyimecTBieHHH 3aKynok cyOwbekramu Poccuiickoit
denepanyu A0MKHBI OBITh YUTCHBI:

- nosnioxkeHust nocraHosiieHus [IpasurensctBa Poccuiickont denepaunu ot
03.12.2020 Ne 2013 «O MUHHUMANBHOM d0JIe 3aKYIIOK TOBAapOB POCCHHCKOTO
MIPOUCXOKICHUS,;

- noJsioxkeHns mnoctaHoBieHus IIpaBurenscTtBa Poccuiickont Penepanuun
or 03.12.2020 Ne 2014 «O wMuHUMaIBLHON O00s3aTENBLHON J0JI€ 3aKyMOK
POCCHUNCKHX TOBAapOB U €€ JOCTHKEHUHU 3aKkazuukom» (BMmecte ¢ «llonoxkeHuem o
TpeOOBaHUSIX K COJEpKaHHIO U (popMe oTyeTa 00 00OBEME 3aKYMOK POCCHUHCKHUX
TOBApOB, B TOM YHUCJIE TOBApOB, MOCTABJISIEMBIX IMPH BBIMOJHEHUH 3aKyIaeMbIX
paboT, OKa3aHWM 3aKyIMaeMbIX YCIYT, OCYIIECTBIECHHBIX B IEJSIX JOCTHKEHUS
3aKa3YMKOM MHUHUMAaJIbHOM OO0s3aTENBbHONW JIONHM 3aKYyNOK, O TPEOOBaHUSIX K
CONEP)KaHUI0 ~ OOOCHOBAaHMSI ~ HEBO3MOXXHOCTH  JOCTWDKEHUS  3aKa34MKOM
MUHUMAJILHON 00s3aTeIbHON JOJU 3aKYIMOK POCCHMCKUX TOBAapOB (B TOM YHUCIIE



TOBAapOB, TOCTABJIIEMbIX TMPU BBINOJHEHUU 3aKylMaeMbIX paboT, 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 Takhx oryeta W oOocHoBaHus», «llomoxxkeHuem o
MOPSIAKE, KPUTEPUSAX M TOCIEACTBUH IPOBENCHUS OLEHKU  BBIITOJIHEHUS
3aKa34MKOM OOSI3aHHOCTH JOCTHDKCHHUS MUHUMANbHOM 005S3aTelbHOM  J10JIH
3aKyNOK POCCHWCKUX TOBapoB (B TOM YHCIIE TOBApOB, IOCTABISEMBIX IpHU
BBIMIOJTHEHUH 3aKYIMAaeMbIX padoT, OKa3aHWM 3aKyMaeMbIX YCIYT) OTAEIbHBIX
BHUJIOB, IIPU OCYUIECTBICHHHM 3aKyIOK KOTOPBIX YCTAHOBJICHBI OIPAHUYECHUS
JIOIyCKa TOBAPOB, MPOUCXOIAIIUX U3 HHOCTPAHHBIX TOCYAAPCTBY).



KOMILJIEKC

Hpunoxenue Ne 1

K MeToanyecKum PECKOMECHIAIINAM

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

«TOYKA POCTA»
Ne | HaumenoBanue mepornpusitusg | OTBETCTBEHHBIN PesynbTar Cpoxk
Y TBepKACHBI:
— JOJKHOCTHOE JIMIO B COCTaBe
PErMOHAIILHOTO
BEJJOMCTBEHHOTI'O IIPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3/1aHUE U
KIIMOHMPOBAHUE LICHTPOB .
(ymxn p HeHTp PacniopsimuTenbHBIN akT
«Touka pocray;
PErMOHAIILHOI'O OpraHa
— IIOKa3aTelu ASITEIbHOCTU .
UCIIOJTHUTEJIbHOMN
1eHTpoB «Touka pocray;
BJIACTH,
- tunioBoe [lonoxenue o .
PernonanbHbIit OCYIIECTBJISAIOLIETO HE M03/1Hee
1. |nesrenbnoctu LlenTpoB «Touka 2
KOOPJAUHATOP roCyJ1apCTBEHHOE 31 saBapst X° roaa
pocTa» Ha TEPPUTOPUH
N yIpaBiieHue B cepe
cyobekTa Poccuiickoit
oOpazoBaHus (j1anee -
®denepanun o
pacnopsiAUTEIbHBINA aKT
— epeYeHb
POUB)
0011e00pa3oBaTeIbHBIX
OpraHu3alMi, PacroI0KEHHBIX
B CEIbCKOW MECTHOCTHU U
MaJbIX ropojiax, Ha 6a3e
KOTOPBIX MJIAHUPYETCS
co3nanue LlenTpoB «Touka
pocTay.
Pernonansusiii | [IuceMo QenepaibHOTO Comiaco
2 CdopmupoBan u cornacoBat KOOpJUHATOD, orepaTopa u OTIETBHOM
' UHQPACTPYKTYPHBIN JTHCT dbenepanbHBId | pacHOPSAUTENBHBIN aKT y
rpaduxy
omneparop POVB
OO®bsIBIIEHBI 3aKYIIKH TOBApOB, .
PernonanbHslii N3Bemenus o He nosnaHee 1
3. | pabot, yciyr aiist CO3TaHus
KOOpJAUHATOP MPOBE/IEHNH 3aKYIIOK anpens X roga
entpos «Touka pocra»
CdopmupoBaHbI TPOEKTHI . .
Pervonansheiii  |PacnopsnurenbHblil akT| — He mo3aHee |
4. | 3ormpoBanus LleatpoB «Touka
KOOpAUHATOP POMB anpens X roga
pocTta»
5 [IpoBeneH MOHUTOPUHT paboT PernonanbHslii ITo popwme, 25 aBrycra X roja,
' 110 TPUBEICHUIO TUIOMIAJIOK KOOPJUHATOP OnpeaeIsieMoi najiee eXXerogHo

2 X — rop nonyd4eHus cyOCHIUH.




Ne | HaumenoBanue meponpusatus | OTBETCTBEHHBIN Pesynbrar Cpok
entpoB «Touka pocta» B MuHnpocBenieHus
COOTBETCTBUE C Poccun nnmn
METOANYECKUMU ®denepanbHbIM
PEKOMEHIalUsIMU oIepaTopoM
Munnpocsenienust Poccuun
Hauano pa6ots! LlentpoB Pernonanbubiii WNundopmannonnoe
6. 1 cents6ps X rona
«Touka pocta» KOOPJUHATOP ocsemenre B CMU
E>xexkBapTanbHblii MOHUTOPUHT
N 1 okTs10ps X rona,
BBINIOJIHEHUS TTOKA3aTelen . Otuer @enepaibHOMY
PernonanbHbiit nanee —
1. CO3JaHUs U OmepaTopy Mo UToram
KOOPAHHATOP €XKEKBapTaJIbHO B

(GYHKIIMOHUPOBAHUS [IESHTPOB
«Touka pocra»

MOHUTOPHHTA

TEeYeHHUe 2-X JIeT




Ipunoxenune Ne 2
K MeToanyecKuM peKOMeHIAIUusAM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIA
PEAJIN3AIINM MEPOIIPUSATHUM 11O CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3AIUAX, PACITIOJIO)KEHHBIX B
CEJIbCKOH MECTHOCTH U MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOT MYECKO HATIPABJIEHHOCTEM
«TOYKA POCTA»

MuHuManbHOE 3HaYCHUE B

«TexHonmorusi» u (UIM) Kypcsl

ro s MuHuMansHOE Meronuka pacuera
3HAYEHME B IO I | MUHHMAJIBHOTO IOKAa3aTeIs
HammeHnoBanme nHAMKAaTOpa 0011e00pa3oBaTeIbHBIX
N N MAaJIOKOMILIEKTHBIX B IICJIOM IO CYOBEKTY
(moka3zaTens) OpraHu3aINiA, He .
obmeobpazoBarensHbIx| Poccuiickoit @enepannu, B
SIBJISTFOLIIAXCSI o
OpraHu3aIyi rox
MaJIOKOMITJIEKTHBIMHU

UHCIeHHOCTh 00YJaOIIIXCS
001eo6pa3oBaTeNbEHOM
OpTaHU3aIIH, OCBANBAIOIINX
IBa 1 Oonee yIeOHBIX
mpeaMeTa U3 9uciia
MPEeIMETHBIX 00JIacTen
«EcTecTBeHHOHAy4YHbIE
npeaMeTsl», «EcTecTBEeHHBIE CymMa 3HaueHUI
Haykn», «MaTemMaTuka u [MOKa3aTelIs 10 BceM 0011e-
nHpopmarukay, 300 100 00pa3oBaTeIbHBIM
«O0111eCTBO3HAHUE U (B rox otkpeitusi — 150) | (B rog otkpsiTust — 50)|  opraHuzanmsm, Ha 6ase
€CTECTBO3HAHHEY, KOTOPBIX CO3JIAI0TCS

HEHTPBI «Touxa pocTa»

BHEYPOUYHOH JeATEIFHOCTH
OOIIEHTEIUIEKTYJIbHOI
HaIpaBJIEHHOCTH C
UCTIONIb30BaHUEM CPEJICTB
00y4eHUsI 1 BOCIIUTAHUS
Llentpa «Touka pocray
(denoBek)

YHCcIIeHHOCTD 06yqa}on_u/1xcs[

00meo0pa3oBaTeNbHOM .
CymMma 3Ha4YeHU
OpraHu3aliK, OCBAUBAIOIIIX
[oKa3aress [0 BCeM 001Le-
OO HUTEIbHbIE

60
(8 rox otkpeitHs — 30)

30
(B rox oTKphITHS — 15)

00pazoBaTeNbHBIM
OpraHM3aIysaM, Ha Oase
KOTOPBIX CO3JIaI0TCS
ueHTpsl «Touka pocray

2 |oOuieobpa3oBarenbHbIC
MpOTrpaMMbl TEXHUUECKOU U
€CTECTBEHHOHAYYHOM
HAaIPaBIEHHOCTH C
HCTIONb30BaHUEM CPEJICTB

% Hcnonp3oBaHue CpeiCTB 00OpYyHOBaHHUs, OOYYeHHs M BOCIMTAHMS BO3MOKHO HA BCEX YPOBHSX OOIIEro
o0pa3oBaHMs W LEJIECOO0pasHO Uil pealM3allid YPOYHOM W BHEYPOUYHOH JEATEIBHOCTH II0 Hporpammam
€CTECTBEHHO-HAY4YHOH M  TEXHOJOTMYEeCKOW HampaBlieHHOcTed. Pacuer mokasatenst mnpemycMaTpuBaeT
CYMMHpPOBaHHE YHCJICHHOCTH O0ydarolmuxcsi o0011eo0pa3oBaTebHOM OpraHu3aliM, KaKAbIH U3 KOTOPBIX
3a/1efiCTBOBaH B OCBOEHHM HE MEHEE JIByX IPEAMETOB, KypCOB, AWCIUIUINH (MOIYJeH) €CTeCTBEHHO-HAyYHOU U
TEXHOJIOTHYECKOW HAINpPaBICHHOCTEH B paMKax peaji3alid OCHOBHBIX 00IIe00pa30oBaTeNbHBIX IPOTPAMM.
YunteiBaroTcsl yueOHBIE MPEeAMETH U3 YUCIa MpeAMETHBIX obmactel «MartemaTtnka u HHPOPMATHKAY,
«OO0uiecTBO3HAaHNE U ecTecTBO3HaHue», «TexHonorus», «EctecTBeHHOHayuHble mpeaMeTh», «EcrecTBeHHbIE
HayKu» M (MJIM) KypCchbl BHEYPOUHOH JIeSTENIbHOCTH, PEaU3yeMble C HCIIOJIb30BAHHEM CPEICTB OOydeHHs H
Bocrintanus Llentpos «Touka pocta». B cinydae, ecnu B 061meo6pa3oBaTelbHOW OpTaHU3aIH, 00IIas YHCICHHOCTh
00y4JaromuXxcsl MEHbIIIEe YKa3aHHOTO 3HAUEHUS, 3HAUCHHE T0Ka3aTels JOJKHO COCTaBIATh He MeHee 80% ot obmiei
YHCIIEHHOCTH 00yYaronnxcs;




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

Jlomst memaroruaecKux
paborHukoB neHTpa «Touka
POCTay, MPOILEAIINX 00yUeHnE
3 |mo mporpammam u3 peectpa 100 100 100
MIPOTrpaMM MOBBIIICHHS
KBaJTU(QUKAIMU (PeiepaTbHOTO
oneparopa® (%)

4 B ciyuae, eciy B 0011e00pa3oBaTeNLHON OpraHU3alluK, 00Ias YHUCIEHHOCTh O0YJAIOMIUMXCS MEHbIIE 3HAUYEHMUs,
YKa3aHHOTO B TOKa3arene |, 3HaueHWe IOKazaTelss JOJDKHO COCTaBIATh He MeHee 20% oT o0miedl 4hciIeHHOCTH
oOyuatoruxcs. sl MaIOKOMIDIEKTHBIX 0011e00pa30BaTelIbHBIX OPraHU3alMi IOMYCKAeTCsl OTCYTCTBUE JIMIEH3UU
Ha JIOTIOJIHUTENIbHOE 00Pa30BaHUE U PEAM3yEeMbIX IPOTPAMM JIOMOJHUTEIBHOTO 00pa30BaHusl.

5 B cooTBeTcTBUM ¢ NyHKTOM 2 yacTh 5 crateu 47 ®enepanbHoro sakona ot 29.12.2012 Ne 273-®3 «O6
obOpasoBanmn B Poccuiickoii @eneparum» TMOBBIIICHHE KBATU(GHUKAIMH TEJAarOTHYECKHX  PaOOTHHKOB
OCYIIECTBIISIETCSl HE PeXe OJHOr0 pasza B Tpu roja. IloBeilieHHe KBadu(UKAIMU TEIaroruyeckoro paboTHHKA
neHtpa «Todka pocTay 3aCUMTHIBAETCS MPU HAIMYMHU JIEHCTBYIOIIEro (C AaThl MPOXOXKACHHS Mpouuio He OGojee 3
J'leT) YAOCTOBEPCHHUA O IMOBBIIICHUN KBaJ'II/IlI)I/IKaHI/II/I 110 mporpaMmam, COOTBETCTBYIOIIUM HAIIPaBJICHHOCTAM ]_[eHTpa
«Touka pocTay, WM NPOXOXKICHUH OOydeHHs 1O IporpaMmam (enepansHoro omneparopa. Takxke ydHTBIBACTCS
HaJlMyhe y NeJaroruyeckux pabOTHUKOB YIOCTOBEPEHHH O MOBBIMICHHH KBaJM(UKAIMU IO TporpaMMaM |3
®denepanbHOrO peectpa 00pa3oBaTeIbHBIX IPOrPaMM JIOTIOIHUTEIHLHOTO IPO(ECCHOHAIBHOTO 00pa30BaHusL.




Ipunoxenune Ne 3
K MeToanyecKuM peKOMeHIAIUusAM

Ilepeuenn 001Ie00pa3oBaTEILHBIX OPraHU3AIUI, HA 0a3€ KOTOPBIX
IUIAHUPYeTcs co3aanne u pyHkuuonupoanue LleHTpoB oOpazoBanns
€CTEeCTBEHHO-HAYYHOI U TeXHOJIOTH4YecKoil HanpaBJjieHHocTel «Touka pocra»
B____roay B paMmkax ¢eaepajbHOro npoekra «CoBpeMeHHas IKOJIa»

HAIlUOHAJBbHOI'O IIPOCKTA «06pa30BaHHe» B (HauMeHOG(JHue
cyovekma Poccuiickoii @edepayuu)
Ne | HammeHoBaHme HaumenoBanmue Opuanueckn | YuciaenHoct | MajnokoMIieKTHA
n/ | MyHHIHMNAJBHOT | 001e00pa3oBaTebH i anpec b 00y4aro- a1 (na/uer,
n | o oOpasoBaHus Ol opranusaumum, Ha | 001eo0pa3o- mIuxcst KOJIUY€eCTBO
0a3e xoTopoii BaTeJIbHOM KJIACCOB-
IVIAHUPYeTCS opraHmu3auuu KOMILIEKTOB)
coznanue LlenTpa (mo ycrany)
«Touxa pocra»




Hpunoxenue Ne 4
K MeToan4yecKuM peKoMeHIalusaM

Tunosoe IloJio:xxenue
o llenTpe 00pazoBaHMsi €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM
HanpaBJjieHHocTell «Touka pocra» Ha 0a3e MyHuyunaibHO20
0100)1cemnozo oouieodpazosamenvnozo yupeixcoenus CegepHoil
cpeoneil WKoJibl

1. OO0mue noJioKeHust

1.1. Ilentp oOpa3oBaHHsI €CTECTBEHHO-HAYYHOH U TEXHOJOTHUYECKOU
HanpaBlIeHHOCTEH «Touka pocTtay Ha 0aze <HaumeHoBaHue
obweobpazoeamenvroli opeanuzayuu> (nanee - lLleHTp) co3maH C  IEJIbIO
pasBuUTHA y  OOydYalOmMXCs  ©CTECTBEHHO-HAyYHOW,  MaTeMaTHYECKOM,
WH()OPMAITMOHHONW TPAaMOTHOCTH, (DOPMHPOBAHUS KPUTUUYECKOTO U KPEATHBHOTO
MBINJICHNS,  COBEPIICHCTBOBAHWS  HABBIKOB  €CTCCTBEHHO-HAYYHOH U

TEXHOJIOTUYECKOW HAIIPABIEHHOCTEN.

1.2. lleHTp He sABIACTCS IOPUANYCCKUM JIMIIOM | JCUCTBYET s
JOCTHXKEHMSI ~ YCTaBHBIX  ILele  <waumenosanHue  00weobpasoeamenvbHou
opeanusayuu> (nanee — YUpexJEeHUE), a TAKKE B LEJSIX BBINOJIHEHUS 3a/1ad U
JOCTHXKEHUS ITOKA3aTeNed U Pe3yJIbTaTOB HAIMOHAIBHOIO ITPOEKTa
«O0pazoBaHue».

1.3. B cBoeii gesarensHoctn llenTp pykoBoactByercs denepanbHbIM
3akoHOM Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-03 «O06 ob6pazoBaHuu B
Poccuniickon ®denepannn», , APYTMMU HOPMATUBHBIMU JOKYMEHTaMH
MunncrepcTBa npocsemeHuss Poccuiickoit @enepanny, THBIMA HOPMAaTHUBHBIMU
1paBoBbIMU akTamu Poccuiickon @enepanuu, IporpaMMon pa3BUTHS
<HaumeHOB8aHUe 00WEO6PA306aMENbHOl  OpeaHu3ayuu™>, IUIAHAMH PpaboThI,
YTBEPKAECHHBIMHU yUpEIUTENEM U HaCTOSIUM [lonoxxenuem.

1.4. Ilentp B CBOeH JEATEIBHOCTH TMOTYUHSETCS PYKOBOIUTEIIO
Yupexaenus (IUpeKTopy).

2. Hesau, 3axaun, pynkuun aesreabHoctu LlenTpa

2.1. OcHoBHOM 1[EJIbIO JEeSITETbHOCTH IlenTpa ABJISICTCS
COBEPIIICEHCTBOBAHUE YCIIOBUW Ui  TOBBIIIEHUS KadecTBa 0Opa3oBaHUS,
pacIIMpeHruss BO3MOXKHOCTEH O0OydJaronuxcsi B OCBOCHHHM YYEOHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOM U  TEXHOJOTMYECKOW  HAIPaBJIECHHOCTEH, MpOrpaMm
JOTIOTHUTEIBHOTO ~ 00pa30BaHMSl  €CTECTBEHHO-HAYYHOW M TEXHUYECKOU
HAIPaBJICHHOCTEH, a Tak)Ke JJisi MPAKTHUYECKOW OTpabOTKU y4eOHOro MaTepualia
1o y4eOHbIM mIpeaMeTaM «Dusnkay, « XuMusy», «buomorus».

2.2. 3anmadamu lleHTpa SBIAIOTCS:

2.2.1. peanuzanvsi OCHOBHBIX  OO0IIe0Opa30BaTEIbHBIX MPOTPAMM 10

y4eOHbBIM npeaMeTam €CTECTBEHHO-HAYIHOM U TEXHOJIOTHYECKON
HAIllpaBJICHHOCTEH, B TOM 4YHCJIE€ B paMKax BHEYPOYHOW JCATCIBHOCTH
oOyyJarommxcs;

2.2.2. pa3paboTka W peaju3anusi Pa3HOYPOBHEBBIX JOMOIHUTENbHBIX
0011e00pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHO-HAYYHON M TEXHUUYECKOMH



HaIpaBJICHHOCTEH, a TaKXK€ HMHBIX MPOrpaMM, B TOM 4YHUCJE B KaHUKYJIAPHBIN
TIEPHUOT;

2.2.3. BOBJIeUGHHE OOYyYaIOIMMXCsI W TEAarorudyeckux paOOTHUKOB B
MIPOCKTHYIO JICSITEILHOCTD;

2.2.4. opraHmu3aiusi BHEY4YCOHON NEATETLHOCTH B KAHHWKYJISAPHBIN TMEPHOI,
pa3paboTKa ¥ peanu3aliys COOTBETCTBYIOIMINX 00pa30BaTEIbHBIX MTPOTPaMM, B TOM
yucie IS Jlarepeil, OpraHW30BaHHBIX OOpa30BaTEIbHBIMH OPraHU3alUsIMUA B
KaHHUKYJISIPHBIN TIEPUOI;

2.2.5. IOBBILIICHHE  TPO(ECCHOHATFHOTO  MAacCTEpCTBA  MEIarOTHYEeCKUX
pabotHukoB  lleHTpa, peanu3yronmx  OCHOBHBIE W  JOMOJHUTCIHHBIC
00111e00pa30BaTeIbHBIC MPOTPAMMBI.

2.3. lleHTp i JOCTWIXKEHHMS 1€l M BBHINIOJHEHUS 3a7ad  BIIPaBe
B3aHMMOJICHCTBOBATE C:

- pa3IMYHBIMH O00pa30BaTEIbHBIMM OpTraHU3alusIMH B (opMe CceTeBoro
B3aMMO/ICHCTBUS;

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

- ¢ (enepanbHBIM  ONEPATOPOM, OCYIIECTBISIOMUM (YHKIHHA IO
WHOOPMAITMOHHOMY,  METOJAMYECKOMY W OPTraHU3aIMOHHO-TEXHHUYECKOMY
COTPOBOXKICHUIO MEPOTIPUATHI 1O CO3AHUI0 U (PYHKITMOHUPOBAHHIO IIEHTPOB
«Touka pocta», B TOM UHCIE II0 BOMPOCAM TOBBIIMICHHUS KBaTHU(UKAINH
MearoruIecKuX pabOTHUKOB,;

- 0o0yyaromuMHCS ® POIUTEISIMU (3aKOHHBIMH  TIPEJICTABHTEIISIMH)
o0ydJaromuxcs, B TOM 4YUCJIe ¢ MPUMEHEHHUEM JUCTaHIIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUH.

3. IHopsaaok ynpasienusi llearpom «Touka pocra»

3.1. PykoBoautenp YupexaeHUs H3JaeT JOKaJIbHBIH HOPMATUBHBIM aKT O
Ha3HaueHun  pykoBomutenss  llentpa  (Kypatopa,  OTBETCTBEHHOTO  3a
GyHKIMOHUPOBAHUE U PA3BHUTHE), a TaKkKe O co3manuu LleHTpa u yTBepKIeHHUH
[Tonoxenue o aesrensHocTH LleHTpa.

3.2. PykoBomutenem llenTtpa MoOkeT OBITh Ha3HA4Y€H COTPYIHUK
YupexxaeHus U3 Yucia pyKOBOISIINAX U MeIarorndeckKuX paboTHUKOB.

3.3. PyxoBoautens LlenTpa 00s13aH:

3.3.1. ocymiecTBIATH ONepaTuBHOE pyKOBOACTBO LleHTpoMm;

3.3.2. mpenacTaBisATh ~ WHTepechl  lleHTpa 1m0  JOBepeHHOCTH B
MYHHUITUTIATBHBIX, TOCYJAPCTBEHHBIX OpraHaX pEruoHa, OpTaHM3aIusAX IS
peanvszanuu ueneu u 3anad Llenrpa;

3.3.3. oTunTHIBaTHCH TIepen PykoBomuteneM YUpexkIeHUS O pe3yiIbTaTax
pabots LlenTpa;

3.3.4. BBITIONHATH UHBIE 00s13aHHOCTH, MPEeAYCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTABOM YUPEXKICHHS, JOJDKHOCTHOM WHCTPYKLMEH U
HactosiuM [losoxxenueM.

3.4. PykoBonurens LleHnTpa Bripase:



3.4.1. ocyliecTBIAT, paccTaHOBKY KaapoB IlenTtpa, mpuem Ha paboty
KOTOPBIX OCYILIECTBIIAETCS MPUKA30M PYKOBOIAUTEINS Y UPEXKICHNUS;

3.4.2. IO COIJIaCOBaHUIO C PYKOBOAMUTENEM YUpEXKICHHUS OpraHU30BHIBATH
y4eOHO- BOCIHUTATEIbHBIM TMpoliecc B LleHTpe B COOTBETCTBUM C UEISIMU U
3amadamu LleHTpa 1 oCymecTBIATE KOHTPOJIb 32 €r0 peaanu3aluen;

3.4.3. OCyIIECTBIATh MOJATOTOBKY OOYYAIOIIMXCS K YYacTHUIO B KOHKYpCax,
ONUMIHNA/IAaX, KOHPEPEHIUAX U UHBIX MEPONPUATUAX MO MPOPUIIO HApaBICHHUMA
nesrenpHocTH LleHnTpa;

3.4.4. 10 COIJIacOBaHUIO C PYKOBOJUTENEM YUPEXKACHUS OCYIIECTBISATH
OpPraHM3alMI0 W TPOBEIACHHE MEPONPHUATHA 10 TNpOoUI0 HampaBICHUHA
nearenbHocTH LleHTpa;

3.4.5. ocylecTBIATh UHBIE TIPaBa, OTHOCSIIMECS K AesTenbHocTH LlenTpa u
HE TMPOTUBOpEYAlME IEeNsIM ¢ BHAAM JEATEIbHOCTH 00pa3oBaTEIbHOU
OpTraHU3aIMHU, a TAKKE 3aKOHOIATENbCTBY Poccuiickon denepanumu.



Hpunoxenue Ne 5
K MeToanyecKuM peKOMeHIAIUusAM

PexomMeHnaanuu mo MCmoib30BaHUI0 CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus llenTpa «Touka pocTa» npu peanuzanuu NporpamMm
€CTeCTBEHHO-HAYYHOM M TEXHOJIOTHYEeCKON HANPaBJIEHHOCTEN

[lepeueHb CTaHIAPTHOTO KOMIUIEKTAa OOOPYIOBaHMS [Jii OCHAICHUS
[enTpoB «Touka pocTa» cHhOPMUPOBAH C YUETOM psijia IPUHIIUIIOB, B TOM YHUCIIE:

[IpyHIIMNT TMpeeMCTBEHHOCTU cUCTeM oOopynoBanus. OOopymoBaHHe IS
MPOBEICHUS] YUYEHUYECKUX MPAKTUUECKUX PadOT SIBISETCS OOIIMM IJisi YpPOBHEM
OCHOBHOI'O O0IIEro W cpeaHero oouiero obpaszoBaHus. B cucreme HariasiaHbIX
CpelCcTB OOy4YeHUsI M JEMOHCTPAIMOHHOTO OOOpYIOBaHUS HMEIOTCS 0a30BbIe
AJIIEMEHTHI, OOIKEe I OCHOBHOIO OOIIEro M CpeAaHero ooOIiero oOpa3zoBaHUS.
HudpoBass nabopatopus u 000pyJAOBaHHME OOIIErO0 HA3HAYCHHS TMO3BOJISIIOT
o0ecrieunBaTh JESITEIBHOCTh OOYUYalONIUXCS KaKk B OCHOBHOMW, TaKk W B cTapuieit
IIKOJIE, 3 B COBOKYIHOCTH C IIU(POBBIMHU JIA0OPATOPHUSIMU 1O (PU3HKE, OMOJIOTUH U
XUMUHU — TIPAKTUYECKYIO JEATEILHOCTh B paMKaX M3YYCHHUS €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 kiraccax Ha yriryOJIeHHOM YPOBHE.

[TpuHIMTT COYeTaHUs KJIACCUYECKUX U COBPEMEHHBIX CPEJICTB U3MEPCHUHN H
croco00B AKCIEPUMEHTAIILHOTO MCCIeI0OBaHus sBiIeHUM. B coctaB o0opymoBanus
BXOJST KJIACCHUYECKHUE CpEACTBA HU3MEpEHUs (Hampumep: JTUHAMOMETPHI,
CTpEJIOUHbIE aMIEpPMETP M BOJBTMETP) W HHUQPPOBBIE NPUOOPHI (HAMPUMED:
udpoBbIE BEChl, CEKyHAOMEp) U naTuuku. CoOMI0eHUE ATOTO MPHUHIMIIA UMEET
0co00€ 3HaueHHUE JJI1 YPOBHS OCHOBHOTO 0011ero 00pa3oBaHMsl, TOCKOJIBbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHoco0aMu U3MEpeHHUs (U3HMYECKUX BEIUYHH,
dbopmupyeTcss TOHUMaHUE TPHUHIIMIIOB JCUCTBUS aHAJIOTOBBIX H3MEPUTEIHHBIX
npuOOpoB M OOECMEeUUBAETCA TMEpPeXoJ K HCMOJb30BAHUID HWHCTPYMEHTOB
rudpoBoii 1abopaTopuu.

[TpuHIIMTT TIpHOpUTETa YYCHUYECKOTO OKCIEPUMEHTA IS peai3ariu
CHUCTEMHO-JIEATEIbHOCTHOTO TMOoJx0Aa. Peanuzanusi CUCTEMHO-ACSATEILHOCTHOTO
MoaxoJa B O0OY4YEHHHM €CTECTBCHHOHAYUYHBIM MpeAMeTaMm Oa3upyercsi B NEPBYIO
ouepe/lb Ha BOBJICUCHUHM OOYYAIOIIMXCS B MPAKTHUYECKYIO JACSTEIbHOCTH IO
MPOBEJCHUIO HAOMI0IeHUH 1 onbITOB. [[03TOMY 3HAaUMTEIBLHAS YaCTh HAOIIOACHUIN
U ONBITOB, KOTOpblE B TPATUIIMOHHOM METOAMKE TMpeiarajuch Kak
JIEMOHCTpPAIIMOHHBIE, TEPEHECEHbl B pa3psAl YydyeHudeckux pabot. Cremnyer
OTMETHUTh, YTO B HACTOSIIEE BpeMsi M3ydeHUE (DU3UKU, XUMUU U OUOJIOTHH B
OCHOBHOMW IIIKOJIe W Ha 0a30BOM YpOBHE CTapIiliel IIKOJb OPUEHTHUPYETCS Ha
OCBOEHUE €CTECTBEHHOHAYYHOW TPAMOTHOCTH, KOTOPOE€ HUIET uepe3 pa3BUTHE
CIIOCOOHOCTEH yYaluxcsi aHAIM3UPOBAaTh Pa3HOOOPA3HYIO €CTECTBEHHOHAYYHYIO
WH(OPMAITUIO M WCITOJIB30BaTh MOJTYYCHHBIC 3HAHHS ISl OOBSICHEHHS SBIICHUU U
MPOIIECCOB  OKPYXKAIOLIET0 MHpA; IMOHUMaTh OCOOCHHOCTH  HCIOJIb30BaHUS
METOJIOB €CTCCTBO3HAHUS I IOJYYEHUS HAYYHBIX JAHHBIX; TIPOSBIIATH
CaMOCTOSTEIILHOCTh CYKJIEHUW W TOHUMAaTh POJIb HAYKH W TEXHOJOTHYECKHX
WHHOBAIM B pa3BUTHH O0IIIECTBA; OCO3HABATh BAXXHOCTh HAYYHBIX MCCIIEIOBAHUN



U UX CBA3b C HAIIUM MaTepUATIbHBIM OKPY)XEHHUEM M COCTOSIHUEM OKpPYKaroIleH
cpenbl. OpreHTalMs HA €CTEeCTBEHHOHAYUYHYIO TPAMOTHOCTh IIPENoIaraeT akieHT
Ha METOJIOJIOTHIO HAYKHU U HAIMPSIMYIO CBSI3aHO KaK ¢ OOIIMM YUCIOM YYEHUUYECKUX
OMBITOB B Kypcax €CTECTBEHHbIX HAayK, TaK U HAMpaBICHHOCTHIO HUX Ha
dbopMHpOBaHUE CAMOCTOSITEIbBHOCTH JCUCTBUN MpU MPOBEACHUM HAOJIOJCHUH,
VM3MEPECHUH U UCCIICIOBAHUM.

Hcnonb3oBaHuE CpPEACTB HArISAHOCTH M y4eOHOro oOOpyAOBaHHUS B
y4eOHOM TIPOIIECCE HAMPABJICHO HA BBITIOJHECHHS CICAYIONUX (YHKITUAN:
o0ecnieuynBalOT OoJiee MOJIHYI0 U TOYHYIO MH(pOpMalLKio 00 U3y4yaeMOM SIBICHUH
WM OOBEKTE UM TEM CaMbIM CIOCOOCTBYIOT IOBBIIICHHIO KadecTBa OOyUYCHUS;
MIOMOTal0T B MAKCUMAJIbHON Mepe pa3BUTh MTO3HABATEIIbHBIE HHTEPECHI yUalUXCSl;
MOBBIIIAIOT YPOBEHb HATJSJHOCTH M JOCTYIHOCTH OOYYEHHsS; YBEIUUUBAIOT
00BEM CaMOCTOSITEIbHOM pabOThl ydallMXCd Ha YpOKE U BHEYPOUHOM
JESATEIbHOCTH; CO3JAI0T YCJIOBUS ISl OPTaHU3aIlMU MPAKTUKO-OPUEHTUPOBAHHOM
IIPOEKTHOM M HCCIEA0BATEIBCKON AESITEIBHOCTH; JTAI0T BO3MOYKHOCTh JTOCTYITHEE
U Tay0Xe pacKpbiTh COJEp)KaHue Y4YeOHOro maTepuana, CIOCOOCTBYIOT
(OpPMUPOBAHUIO Y YUAILIUXCS TTOJIOKUTEIBHBIX MOTUBOB O0OyUEHUSI.

Baxueimen uacteto ocHamenuss lLlentpa «Touka pocrta» sBisercs
uuppoBas gadopaTopusi, NEPEUYCHb NTaTYUKOB KOTOPOW IMO3BOJSET UCIOJIb30BATh
3Ty J1abOpaTOpUI0 NpHU H3YYeHUHM (U3MKU, XUMUU U Ouojoruu. Bmenenue B
IIKOJIbHBIA DKCIEPUMEHT HU(PPOBBIX JATUUKOB JUISI PETUCTPAIMU PaA3IUYHBIX
BEJIMYMH U BO3MOYKHOCTHU HCIOJIB30BaTh KOMIBIOTEP (CMapT(OH WIM IUIAHIIET)
JUISL pacyeToB U O(hOPMIICHUS PE3YJILTATOB OIBITOB, MO3BOJISET NEPEUTH HA HOBBIN
KAuECTBEHHBIN YPOBEHb MPOBEJICHUS U3MEPEHU, YIIPOCTHB IIPOLIECC U3MEPEHUN U
NOBBICUB UX TOYHOCTb. [losiBNIEeHME LMQPPOBBIX TEXHOJOTHHA B J1a0OPATOPHBIX
paboTax MOBBIIIAET HUX aKTYaJlbHOCTh M IPHUBIEKATEIBHOCTh B CO3HAHUU
COBPEMEHHOT'0 IIKOJbHUKA, YCUJIMBAET HAIVISIIHOCTh KAaK B XOJI€ ONBITOB, TaK U
npu 00paboTKe pe3yJbTaTOB C HCIOJb30BAHUEM MPOTPaMMHBIX cpencts. s
HKCIIEPUMEHTOB MO OMOJIOTMM M XUMHUHU 3TO SIBJIAETCS 3HAYMMBIM MEPEXOJOM OT
KaueCTBEHHbBIX HAOJIOJICHUN U ONBITOB K KOJTMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonb3oBanue nudpoBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET MOIXOIbI
K MPOBEACHUIO U IEMOHCTPAI[MOHHBIX, U YYEHUYECKUX OIBITOB:

Hcnonp3oBanne 1UQPOBBIX JAaTYMKOB B KAa4eCTBE HM3MEPUTEIbHBIX
WHCTPYMEHTOB H3MEHSAET NOAXOAbl K NPOBEICHHUIO MPAMBIX H3MEPEHUI
(bU3NYECKUX BEIIUYHUH.

TpaguIMOHHO B  KA4yeCcTBE CPEACTB HM3MEPEHHS  MCIHOJIb30BAIHCH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXHbIE BECbl W Pa3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPEIOUYHBIE MPUOOPHI (aMIIEPMETP U BOJIBTMETP).

Hcnonb3zoBanne HUQPPOBBIX JATYUKOB MO3BOJIAET HA COBEPLIEHHO JAPYTOM
KaueCTBEHHOM YPOBHE MPOU3BOJUTH M3MEPEHUS] BPEMEHH, PACCTOSHHUSA, UMETh
BO3MOYKHOCTh PErMCTpUpPOBaTh M HaOMIOAaTh HM3MEHEHHE BO BPEMEHHM TaKHX
BEJIMYMH KaK TEMIIepaTypa, JIEKTPUUECKOE HANPSHKEHUE, CHIIa TOKa U T. 1.

OTU BO3MOXKHOCTU TO3BOJISIIOT, HANPUMEP, HA YpOKax (PU3UKU C BBHICOKOU
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPABHOMEPHO,
HaA0JII01aTh B IMHAMUKE MPOLIECC 3JIEKTPOMAarHUTHON MHAYKIWU, BOSHUKHOBEHHE



U HU3MEHEHUE HMHAYKIIMOHHOTO TOKa, MCCIENIOBAaThb M3MEHEHHE TEeMIEpaTyphl C
TEYEHUEM BPEMEHU B IIPOLIECCE YCTAHOBIIEHUS TEIJIOBOTO PABHOBECHS U T.[.

Ha ypokax 6uosioruu nosiBjisieTcsi BO3MOXHOCTb MOTYYUTh KOJTUYECTBEHHBIC
JTAaHHBIE TIPU MPOBEACHUHU OIBITOB, HANpPUMEpP: MpHU oOmpeaeneHur (HaKTopoB.,
BJIMSIIOIINX Ha CKOPOCTH Ipoliecca POTOCHHTE3a, IPU U3YUECHUH JIbIXaHUSI KOpHEH
Y JINCTHEB, IPU UCCIETOBAHUH YCIOBHI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuu Ha KOJMYECTBEHHBI YPOBEHb NEPEXOAAT MPAKTUUECKUE
paboThI 10 U3YYEHHIO MPOLECCA IEKTPOJIN3a, UCCIEAOBAHUE FK30TEPMHUUECKUX U
HAOTEPMUYECKUX PpPEeaKIMid, TerioBoro s¢dekra ropenus tormBa u T. A. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEJCTB MOJAOOHBIE M3MEPEHHUS
BBITIOJIHUTh HEBO3MOXKHO. OJIHAKO, MpHU niepexoje Ha IupoByo J1ad0paTopuio B
TEMaTUYECKOM TUIAHUPOBAHUU HEOOXOJUMO MPEAYyCMOTPETh JTOMOJHUTEIHHOE
BpeMs Ui oOydeHus paboTe ¢ AaT4uKaMu, BKIOYasi COOPKY IKCIEPUMEHTAIBLHOM
YCTAaHOBKHU C JATYMKAMU, CHATHE MMOKA3aHUM C HKpaHa KOMIIbIOTEpa, ONpeieliCHUue
IIOrPENTHOCTEN U3MEPEHUN.

Jis paborbl ¢ 1UGPOBBIMU JIaTYMKAMH HCIIOJIB3YETCSl  CIIELHUAIbHOE
nporpaMMHOe 00ecre4eHne, YCTaHOBJIEHHOE Ha KOMITbIOTep. [I1si KOMMyHHUKAIUH
UM(POBBIX JATYMKOB, 3aMKMCH W XpaHEHUs HUH(GOpMAIUHU, MOIYYEHHOM € HX
MOMOILBIO, LU(PPOBas J1abOPATOPHsT UCIOJB3YETCA B KOMIUIEKTE C HOYTOYKOM C
HEO0OXOMMBIM YCTAaHOBJIIEHHBIM TPOrPAMMHBIM 00ECIIEUEHHUEM.

Hcnonb3oBaHue KOMIIBIOTEPHOW  (POPMBI  PETrUCTPALMM  MOJYyYEHHBIX
3HAYEHUA M TOCTPOEHUs TrpaduKoB U3MEHSET MNOAXOAbl K O(OPMIICHHIO
7a00pATOPHBIX U MPAKTUYECKUX PAOOT 00YUAIOIITUMUCS.

JlanHble, MOJy4YEHHbIE MpPHU TMOMOIIM LU(POBBIX JAaTYMKOB, BHOCATCS B
AJIGKTPOHHBIE TAOJIMLbI, YTO TO3BOJSET CTPOUTh TpaUKu 3aBUCUMOCTEH
UCCIIEyEMbIX BEJIMYMH Ha 3KpaHe KommbloTepa. Ha ocHoBaHMM 3TuX rpaduxos
JieNaTh BBIBOJBI O XapaKTepe 3aBHUCHUMOCTH BEJIWYUH OT BPEMEHHU WM JPYrHX
napameTpoB. Ha yrimyOrneHHOM ypoBHE 1enecooOpa3Ho o0ydaTh MPOBOJIUTH
anmpOKCUMAIUIO BEIOPaHHBIX TOYEK UTOTOBOM rpaduueckoi 3aBUCHMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH TIO3BOJISIFOT ABTOMAaTU3WPOBATh PYTHHHBIE
IpOLEIypbl  3alOJIHEHUsS TaOJML, BBINOJIHEHUWE OJHOTUIIHBIX  PACUETOB,
noctpoeHus: rpadukos. I{udposas ¢oTokamepa mo3Bojsier chororpadupoBaTh
COOpaHHYI0 JKCHEPUMEHTAJIbHYI0 YCTaHOBKY M NpHUKpenuTh (ororpaduio B
ANEKTPOHHBIN 0TueT. Takum 00pazoM, OCYLIECTBISETCA Mepexo K 0hOPMIICHHUIO
ANIEKTPOHHOIO OTYETa O TMPOJIETAHHOM JKCIIEPUMEHTE, TMPOEKTHOH WIU
HCCIIeI0OBATENbCKOM padoTe.

B03MOXXHOCTP ~ UCHOJB30BaHUS  BUJCOHAONIONEHUS 32  MPOLIECCOM
BBIMIOJTHEHHSI TPAKTUYECKUX paboT oO0y4aromuMHCs H3MEHSeT TMOAXOAbl K
OIICHUBAHUIO PaldoT.

DNEKTPOHHBIA OTYET O TMPOJCTAHHOW MPAKTUYECKON paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIUIeHHON (oTorpaduei, KoTopas Mo3BOJISET OLEHUBATDH
IPaBWJIBHOCTh COOPAHHOM OSKCIIEPUMEHTAILHOM yCTaHOBKM, Ooyiee IOJIHO
ONMpENENsATh MOJHOTY W  MNPaBWIBHOCTh  MPOJAENAHHOTO  MCCIEIOBaHUS,
aHAJIM3UPOBaTh JIOCTOBEPHOCTh MPEACTABICHHBIX IKCIEPUMEHTAIbHBIX JaHHBIX.
[Ipn 0IHOBPEMEHHOM BBIMIOJIHEHUH Pa3HbIMU TPyNIaMU OOYYaIOIIMXCSA Pa3HBIX



UCCJIEIOBATENCKUX PabOT 1e71eco00pa3HO MCMOJb30BaTh BUJIE03AMUCh BCETO
xoga pabor. B »TOM cCilyyae OIIEHUBAaTbCS MOTYT HE TOJBKO MpEAMETHbBIC
pe3yibTaThl, CBSI3aHHBIE C MPOBEJACHUEM KOHKPETHOTO OHKCIIEPUMEHTa, HO H
KOMMYHUKATHUBHBIE U  PEryJSTUBHbIC JCHCTBUA: IJIAHUPOBaHUE PalOTHI,
OTCIIeKUBAaHUE XoAa pabOThl, KOPPEKIUs IUlaHa pabdoThl, KOMMYHHKAIUs B
COBMECTHOI JAEATENbHOCTH, HaJHune (MM OTCYTCTBHE) KOH(MIMKTOB U CHOCOOBI
UX peIicHUs.

Hcnonp3oBanue MUPPOBBIX T1a00paTOpUil CYIIECTBEHHO PACIIUPSIET CHEKTP
BO3MOXKHBIX OIBITOB M MCCJIEIOBAaHUM, OCOOCHHO JTO Kacaercsi U3y4YeHUs
OHOJIOTUU U XUMHH.

Pacmiupenue crnexkrtpa BO3MOKHOCTEH MOXHO MPOWLIIIOCTPUPOBATH Ha
npUMepe HW3Y4YEHUs DICKTPOMAarHUTHOM WHAYKIMU B Kypce ¢usuku. Ilpu
UCITIOJIb30BAaHUU CTPEIIOYHOTO aMIlepMeTpa TPATUIIMOHHO HAOMIOAAI0T JHIb (PaKT
BO3HMKHOBEHHUS WHIAYKIIMOHHOTO TOKAa B TPOBOJHUKE ¥ W3MEHEHHE €ro
HaIpaBJICHUS MPU U3MEHCHUHM CKOPOCTH BHECEHHUS MarHWTA WJIM €T0 MOJISIPHOCTH.
Hcnons3oBanue nudpoBOTro JaTYMKa MO3BOJSET MOMYyUUTh ociuuiorpammy 3/(C
WHIYKITMW, BO3HHWKAIONMICH B KAaTyIIKe, MPH MPOJIETe 4Yepe3 Hee MarHura. JTO
MO3BOJISIET CpPaBHUBATh 3HAuYeHUd MakcumanbHbix OJIC mpu mnpomere uyepes
KaTyIIKy MarHATa C pa3HbIMA CKOPOCTSMH H C Pa3HOW TMOJISIPHOCTHIO,
aHAJIN3UPOBATh BU/T MOJIyYeHHOU 3aBUCUMOCTH, KOHCTPYUPOBATh
AKCIIEPUMEHTAJIBHBIC 337241 110 U3YUYCHUIO DJIEKTPOMArHUTHOM MHYKIIUU.

[Mudposas naGopatopusi MO3BOJIAET OPraHU30BATH MPOEKTHYIO M y4eOHO-
UCCJIEIOBATENBCKYIO JICSITEIBHOCTh IKOJbHUKOB KaK B paMKaX YpOKOB, TaK U BO
BHEYpOUHOI AesTenbHOCTU. Hamuuue pazHooOpa3HbIX MU(POBBIX NTaTYUKOB J1a€T
BO3MOKHOCTh TPOBOJIUTH CaMble Pa3HOOOpa3HbIC HUCCIENOBAHUS, OMUPASICh HA
UHTEpeChl oO0ydarmuxca. B kadecTBe nmpuMepa MOMXKHO MPUBECTH HCCIIECTOBAHUS
DKOJIOTUYECKON HAMPaBICHHOCTH 1O BBIABICHUIO (PAKTOPOB  3arps3HEHUS
OKpY>KaroIen cpeibl, M3yU4eHUI0 KOJOTHIECKOTO COCTOSTHHSI TIOMEIICHHUH IIKOJIB,
MOYBHI, BO3AyXa B HAaceJIeHHOM MyHKTe W T.A. MccrmemoBarenbckue paboOThI ¢
UCTIOJIb30BaHNEM UG POBBIX TATYMKOB IeNIeco00pa3Ho mpenarats yyammmces 10-
11 xjmaccoB B paMKax o00s3aTeNbHOM [JIsi HUX MPOEKTHOW JI€ATEeIbHOCTH.
BrITToTHEHHE TaKMX TPOCKTOB SIBISICTCS OCHOBAHHMEM JUISI OIEHKH HE TOJIBKO
ypoBHsI CHOPMHPOBAHHOCTH TMPEAMETHBIX PE3YJIbTaTOB, HO HWTOTOBOM OIICHKU
JOCTHDKEHUSI METalpeIMETHBIX Ppe3yJbTaTOB OOYy4YeHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHMBAIOTCA KaK B MPOIECCE MPOBEACHUS pabOThI, TAK U B MPOIIECCEe
3aIMTHI MPOEKTA WM MCCIIECOBAHUS) U PETYISTUBHBIX (KOTOPHIC OIICHUBAIOTCS B
MIPOIIECCE BBHITOJHEHHS TIPOEKTA).

OcHarenue Uit u3ydeHus: GU3MKU TPEACTaBICHO B BUAEC 000pYyI0OBaHUS
JUTSL IGMOHCTPAIMOHHBIX OTBITOB U O0OPYIOBaHUS JIs JTAOOPATOPHBIX PabOT H
YUEHUYECKUX OIBITOB, BKIIOYas OOIIyI0 I €CTeCTBEHHOHAYYHOTO IIMKJIA
nudpoByro naboparopuio, a Takke HUGPOBYHO JabopaTopuro 1o (usuke (Kax
JOTIOJTHUTENbHBINA 3JEMEHT JIJIs1 YIITyOJIeHHOTO U3yUYeHUs (PU3UKH).

JleMoHCTpaluoHHOE obopynoBaHue obecrieynBaeT BO3MOKHOCTh
HaOMroIeHUsT OOJBIIMHCTBA HM3yYaeMbIX SIBJICHHM, MPOIECCOB W 3aKOHOB. JTO
BO3MOYKHO TP ONTUMAJILHOM COYETAHHH aHAJIOTOBBIX U IU(POBBIX CPEACTB



HaOJIIOICHUS], aHaIKM3a U3MepuTenbHoil nHbopmanmu. Tak, Hanpumep, A Kypca
(GU3MKM OCHOBHOW IIKOJBI €CTh BO3MOKHOCTH JIEMOHCTpAIMU KIJIACCUYECKUX
JEMOHCTPALIMOHHBIX HOKCIIEPUMEHTOB: TajeHue Tel B TpyOke HbroToHa,
JEMOHCTpanus JeHCTBUA aTMOochepHOro AaBieHus, 3akoHa [lackans, u3MeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKIEHUU), IPUTSHKEHUS MOJIeKyl U T.a1. HabGop
0 3JIEKTPOCTATHUKE AT BO3MOXKHOCTh JEMOHCTPALMU JIEKTPU3ALUU TEJl, 3aKOHA
COXpaHEHUS 3apAJa, TMHUI HAIPSHKEHHOCTH 3JIEKTPUYECKOTO MO U T.JI. U MOXKET
UCIIONb30BAThCS Kak 8 Kilacce MpU M3yUYEHUHU JIEKTPOMATHUTHBIX SBJICHUH, TaK U
B 10 xacce npu U3y4eHUH IEKTPOCTATHKH.

[Ipu mpoBeneHUM JEMOHCTPAIIMOHHBIX OIBITOB JOJHKHBI COONIONATHCSA
TpeOOBaHMS K HX HAIVSIAHOCTU (SICHAasE M TOHATHAsT TIOCTaHOBKA  OIIbITA),
BUJIMMOCTH [UJIsl BCEX Yyyalluxcs Kiacca (MpyW HAJIWYUU MEJKUX JeTaliel
UCIIOJIB3YETCSl HMX YBEIMYEHHOE HW300paKeHHE TMpU TOMOIIU BeO-KaMephl),
HYMOIIMOHAIBHOCTH U, IO BO3MOXHOCTH, 3aHUMATEIBHOCTH (JI€EMOHCTPALMOHHBIN
OMBIT JOJHKEH BBI3BIBATH MHTEPEC yUAIUXCS, CO3AaBaTh MOTHBALMIO K U3YUECHUIO
npeaMera) U yoenuTenbHOCTH (MOKa3bIiBaTh TOT 3P(MEKT, Ha JAEMOHCTpPAIUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

Opnako peanuzanus J€SITEIBHOCTHOTO IMOJX0Ja B OOydeHUU (QU3HKE
NEPEHOCUT aKIEHT C JEMOHCTPALMOHHOTO JKCIEPUMEHTAa Ha YYEHUYECKHUU.
Hampumep, 1Mo MeXaHMKE HCCIEIOBAHME KUHEMAaTUYECKHX 3aKOHOMEPHOCTEW,
3aKOHOB JMHAMUKH, KOJ€OaTeNbHBIX JBMKEHHH IEPEHECEHO B YUYEHMUYECKUM
HKCIEPUMEHT C COOTBETCTBYIOIIUM HabopoM oOopynoBanus. llpu wuzydenun
3JIEKTPOJIMHAMUKU JIa0OpaTOpHOE OO0OpYyJIOBaHHE MO3BOJIAET HCCIENI0BAaTh HE
TOJIBKO 3aKOHBI IIOCTOSHHOI'O TOKa, HO C MCIOJIb30BAHUEM KOMIIBIOTEPHOIO
ocunsuiorpaga MO3BOJISIET NPOHAOII0JaTh M HCCIEN0BAaTh JJIEKTPUUYECKHUE LIETH
NEPEMEHHOTO TOKa, OJIOK JUOJIOB TIO3BOJISIET MCCIEAOBATh BOJIbTAMIIEPHBIE
XapakTepUCTUKU auoda. [Ipum u3yueHuu oONTUKM JabopaTOpHOE 00OpYIIOBaHUE
MO3BOJISIET U3YYHUTh 3aKOHBl T'€OMETPUYECKOM ONTHKU (IpeIOMJIEHUE CBETa B
MOTYUWIMHAPE U TOJIydYEeHHUE U300paKeHUs B JIMH3aX) U IPOHAOII01aTh OCHOBHBIE
SBJICHHSI BOJIHOBOW ONTUKHU (MHTEpEpeHlrs W Moispu3anus), HCCIEA0BAThH
nugpakimio cBeTa (Iu(paKkIIMOHHAS pEeLIeTKa).

B cooTBercTBUM ¢ MNpeAMETHBIMH pe3ysibTaTaMu OOydeHHus (u3uke
000py1I0BaHUE JUIsl YUEHUYECKUX OIBITOB OOECIIEUNBAET MPOBEACHUE CIIEAYIOLINX
TUIOB padoT, CTPYIIIUPOBAHHBIX MO BHJIAaM JAESTENbHOCTH, HE3aBUCHMO OT MX
TEMaTHYECKOW IPUHAIIEKHOCTH:

1. IlpoBeneHue mnpsAMbIX HU3MEpEeHUN (U3MUECKUX BEIUYUH (M3MEpEHHE
Macchl, 00beMa >KUAKOCTH, TEMIEpaTypbl >KUAKOCTH, CHJbL, CHJIBI TOKa,
HaIpPsDKEHMS) C UCIOJIb30BAHUEM aHAJIOTOBBIX U ITU(POBBIX IPHUOOPOB.

2. TlpoBepka 3aaHHBIX MPEANOIOKEHUN (IIpsIMble U3MEPEHUsT (PUINUECKUX
BEJIMYMH W CpaBHEHUE 3aJaHHBIX COOTHOIICHWM Mexay Humu). Hampumep:
IpoBepKa YCJIOBHI TIUJIaBaHHWsS TeJl, YCJIOBUH pPAaBHOBECHS pblyara u OJIOKOB,
3aKOHOMEpPHOCTEH  MOCJIEeNOBATEIbHOTO M MapajuIeJIbHOTO  COEIUHEHUS
IIPOBOJHUKOB U T. [I.

3. PacueTt no nosyueHHBIM pe3yJbTaTaM MPsSMbIX U3MEPEHUI 3aBUCUMOTO OT
HUX TlapameTpa (B OCHOBHOM 1KoJje) U kocBeHHbIe n3Mmepenus (B 10-11 kmaccax).



Hampumep: yckopeHue Tela TpU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHUE
CBOOOJIHOTO MaJI€HUs, KECTKOCTb MPYKUHBI, KOAPOULIUEHT TPEHUS CKOIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTG U T. 1.

4. HaGmroieHue sIBIICHUN W TTOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE)
no OOHapy>KeHHUIO0 (HaKTOPOB, BIMSIONIMX HA MPOTEKAHHE JAHHBIX SIBICHUM.
Hanpumep: npsMoiarHEHOE paclipoCTpaHEHHUE CBETA, AUCIIEPCHsI CBETA; U3yUCHHUE
CBOMCTB M300paXEHU B INTIOCKOM 3epKaJie  T. T.

5. HccnenoBanue 3aBUCUMOCTH OAHON (PM3NYECKON BEJIMUMHBI OT JPYTOH C
MPE/ICTaBICHUEM PE3yJIbTaTOB B BUJE I'paduka M pacdyeTa UCKOMOIO MapaMmerpa.
Hampumep: 3aBUCUMOCTH ITyTH PaBHOMEPHO JBHKYILETOCS Tejla OT BpPEMEHU
JBIDKEHUS TeNa; CUJIbl TPEHUSI CKOJBXKEHHUS OT CHJIbl HOPMAJIbHOTO JIaBIICHUS,
KauecTBa OOpabOTKM MOBEPXHOCTEH TeNl W HE3aBUCUMOCTH CHWJIbI TPEHHUS OT
IJIOIIAN CONPUKOCHOBEHUS TEJ; CUJIbl YIPYTOCTH OT YJJIMHEHUS MPY>KUHBI;
BBITAJIKMBAIOIIECH CHWJIBI OT 00bEMa MOTPYKEHHOW 4YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCMMOCTH OT TUIOTHOCTH Tella, OT TIIyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJIO U T.1.

JlaGoparopHoe o0opynoBaHue obecrieunBaeT CaMOCTOSITEIIbHBIN
YUEHUYECKUN OKCIIEPUMEHT, KOTOPBIA MOXKET WMETh pa3IudHble (POPMBL
(pOHTANBHBIN IKCIEPUMEHT ((PpOHTANIbHBIE OMBITHI M JabOpaTOpHbIE PadOTHI),
paboThl  NpPAKTHKyMa, Yy4eOHO-UCCIIEOBATEIbCKUE pabOTBl U IPOEKTHI
HKCIIEPUMEHTAIBHOIO XapakTepa. llpu 3TOM HOPMATHBHO-00S3aTEIbHBIM BHE
3aBUCUMOCTH OT YpPOBHA H3yueHUs (u3uku (0a30BbIA WM YIIIyOJICHHBIM) U
oOpa3oBaTeNpHOM TNporpaMMbl (OCHOBHAsE WM CpPEIHsS IIKOJIAa) SBISETCS
(GpoHTaNBHBIN SKCIEPUMEHT. FIMEHHO MOCPEACTBOM (PPOHTAIILHOTO IKCIIEPUMEHTA
JOCTUTAIOTCSl TMPEAMETHBIE PEe3YyJbTaThl JKCHEPUMEHTAJIBHOIO Xapakrepa, a
yUYalIMMHCSl OCBAMBAIOTCSI CHOCOOBI JEHCTBHM, COOTBETCTBYIOUIME YKa3aHHBIM
BBIIIIE MSITH TUIaM paboT. JIJabopaTopHbIil MPaKTUKYM Ieecoo0pa3eH TOJIbKO MPH
yIIyOJICHHOM YPOBHE W3YUYCHHsI PEAMETA.

OnTuManbHbIM  [IJIS1  TOCTIDKEHHUS IeJield TpoBelAeHUS (POHTATBHOTO
HKCIIEPUMEHTA SIBJISIETCSl TpEACTaBlIE€HUE JIabopaTOpHOro OOOpyHOBaHUS MU

MaTepuasoB B BUJE TEMATUUECKUX KOMIUIEKTOB 110 MEXaHHUKE, MOJIEKYJISIPHOM
(¢usnke, 3MeKTpUUECTBY M onTuke. lcnonap3oBaHuEe TEMaTHUYECKHX KOMILIEKTOB
crocoOCTByeT (OPMHPOBAHUIO TAaKOTO BaKHEWIErO YMEHHUsA, Kak Moadop
ydauiuMucs 00OpyAOBaHHS B COOTBETCTBUM C LEJIbIO HCCIENOBAaHUS U3
M30BITOYHON HOMEHKJIATYPbI MPEAI0KEHHOTO KOMIUIEKTA; MO3BOJISIET MPOBOIUTH

HKCIIEPUMEHTAJIbHYI0 paboTy Ha JIFOOOM 3Tale ypoKa; YMEHbIIAET TPYAOBbIE
3aTpaThl YYHTENs TpU TIOATOTOBKE K YpOKaMm, IOCKOIbKY He TpebyeTcs
MIEPEKOMITOHOBKA 00OPYIOBAaHHS B COOTBETCTBHH C 33Ja4aMi KOHKPETHOTO ypOKa.

[Tpu nnaHupOBaHUH MPAKTUIECKUX PAOOT BAXKHO MMETh B BHUIY, UTO
IpeIMETHBIC PE3YNIbTaThl IKCIEPUMEHTATBHOTO XapaKTepa MOTYT OBITh OCBOCHBI
TOJIKO TIPH ONTHUMAJILHOM COYETaHWN KPATKOBPEMEHHBIX ()POHTATBHBIX OMBITOB U
OJIHOYACOBBIX JIAOOPATOPHBIX PadOT.

BaxxHoe 3HaueHme wuMeer TOT (akT, YTO B COCTaB (DPOHTAIBLHOIO
000pyIOBaHUS Hapsly C aHAJIOTOBBIMH BXOJAT U HU(POBHIE CPECTBA U3MEPEHUSI.
K HUM OTHOCSATCS 3JIEKTPOHHBIN CEKYHAOMEDP C JaTYMKAMU, SJIEKTPOHHBIE BECHI U



JaT4uku  uu@poBoil  ymabopatopuu. Takum  00pa3oM, @pU  NPOBEACHUU
(pOHTAJIBHOTO HKCHEPUMEHTA B OCHOBHOHM IIKOJE YYEHMKH 3HAKOMSATCS C
AJIEKTPOHHBIMU CIOCO0aMU U3MEPEHUN U BBIUYMCIICHUH.

bnok obopynoBaHus A yueHHYeCKUX paboT no (usnke chopMUPOBaH Ha
0aze mepeuyHs oOOpyHOBaHUS ISl MPOBEACHHS OCHOBHOTO TOCYJAapPCTBEHHOTO
’K3aMeHa 1o ¢usuke. Mcnonp3zoBanue npubOOPOB U 000PYIOBAHUS C €AMHBIMU AJIs
BCEX  OOydYalmMXCAd  XapakTEPUCTHUKAMU  MO3BOJSET  CTaHAAPTU3HPOBATH
IPOLEIYPbl  BBINOJHEHUS SKCIEPUMEHTANBHBIX 3aJaHMl Ha SK3aMEHE U
o0ecneunTh HAJCKHYIO OLIEHKY Pe3yJIbTaTOB Ha OCHOBAHUU IKCIEPTHOM MPOBEPKH
0oTBEeTOB oOyuaromuxcs. [Ipu 3TOM OCHOBaHMEM MJi1 BBIBOJIAa O MPAaBUIBLHOCTU
IPOBEJCHUS JAHHOI'O OIbITa SBJSIOTCS PE3YJbTaThl, MOJYYEHHBIE YYalllUMUCA
HOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJJaHHbIX (PU3NUECKUX BEIMUYUH.

HaGop g 1npoBedeHHMsT OCHOBHOTO T'OCYAApCTBEHHOIO  HK3aMEHa
o0ecnieunBaeT  pa3pabOTKy  HECKOJBKHMX  OJHOTHUIIHBIX  3aJ@aHUd  TIpHU
UCIIOJIb30BaHUU OJINHAKOBOTO OOOPYAOBAaHUSA C Pa3HBIMU XapaKTEPUCTHUKAMHU.
OTOT MOAXOJ Ieeco00pa3HO HMCHOJIb30BaTh U MPHU IMPOBEIECHUU (PPOHTAIBHBIX
ONBITOB M JabOpaTOpHbIX padboT. Hampumep, mpu MNpOBEACHUM HCCIIEIOBAaHUS
3aBUCUMOCTH CHJIbI TOKa OT HANPSKEHHUS MOYHO BBIIEIUTH B KJIACCE TPYMIIBL,
KOTOpble OyAyT NOpPOBOJIUTH JAHHOE HCCIEAOBAHHUE, HCIONb3YS PE3UCTOPHI C
pa3HbIM CONPOTUBIIEHWEM, U JaMiouky. [lo pe3yiabTaTaMm MOXHO CpPaBHHTH
MOJIyYEHHbIE 3aBUCHUMOCTH, OOCYIUTh TpaHUIbl BBINOJHEHUs 3akoHa Oma ais
y4acTKa IeMH, ONPEAEIUTh COPOTUBIEHUS PE3UCTOPOB.

Cnenyer OTMETUTh, 4YTO MpPH NPOBEACHUH (POHTAIBHBIX OIBITOB MU
71a00paTOpHBIX pabOT B OCHOBHOM IIKOJie TpeOyeTcs 3aluch Pe3yJIbTaTOB BCEX
OpsIMBIX  U3MEPEHUM C ydyeToM aOCOJIOTHOW MOTrPEUIHOCTH. 37eCh IpHU
UCIOJIb30BaHUU  TPAJUIMOHHOTO 00OpynoBaHUs (MEH3ypOK, JAMHAMOMETPOB,
TEPMOMETPOB) M CTPEJOYHBIX AaMIEPMETPOB M BOJBTMETPOB aOCOJIOTHYIO
MOTPENIHOCTh 11€JIeCO00pPa3HO CBSA3BIBATH C LEHOM JeleHus npuodopa, a Mpu
nepexoAe K LUPPOBBIM HHCTpyMeHTaM (Lu(ppoBble BEChl M JATUYUKH) YUUTh
paboTaTh C ONHMCAHUSMH HTUX MPUOOPOB, BBIACISS JaHHbIE 00 aOCOIIOTHOU
NOTPENIHOCTH, JTUOO0 MpeaIaratb 3Ha4eHUEe MOTPEUTHOCTH B TEKCTE 3aJaHU M.

[Ipy mnpoBeneHUHM HCCACAOBAHUS 3aBUCUMOCTEH OJIHON (U3UUECKOM
BEJIMYMHBI OT JpYrod ydaimquecssi IOJDKHBI OCBOUTH IOCTPOEHHE TpaduKOB C
yKa3zaHueM a0COJIIOTHBIX MOTPEUIHOCTEH, a MpHU MPOBEACHUU pabOT Ha MPOBEPKY
IPEANOJIOKEHN — YMETh CpPaBHUBAaTh 3HAYEHUS JBYX NPSIMBIX W3MEPEHHUU C
y4eToM aOCOJIFOTHOM MOTrPEeUIHOCTH (HAapuMep, MyTeM CpaBHEHHsS] MHTEPBAJIOB
MOJYYEHHbIX 3HauYeHUW Ha uucioBod ocu). IIpoBenenwe wu3MepeHUl U
uccienoBannii B kypce ¢uszuku 10-11 KgaccoB JOMOTHSIOTCS WCIOB30BAHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEN, y4Yalluecs AOJKHBI HAay4YHThCS PacCCUUTHIBATH
OTHOCUTEJbHBIE TOTPEIIHOCTA B MPOCTEUIIHUX CIydasX MNPSIMbIX HU3MEPEHHH U
CpPaBHUBATh TOUHOCTh PA3IMYHBIX U3MEPEHUIA.

OOpaitaeM BHUMaHHE€, 4YTO OLEHMBAHME JA0OPATOPHBIX PabOT JOJIKHO
0a3upoBaThCS, KaK MU B KPUTEPUSAX OLIEHWBAHUS SKCICPUMEHTAIBHBIX 3a/JaHui
KVM OI'3, He Ha npaBuibHOCTH 0OpMIIEHUS OTYeTa 0 pabore, a Ha



NPaBUIBHOCTH JIEUCTBUM MO cOOpY YCTaHOBKH, MPOBEACHHUIO OMBITOB, CHATHUIO
MOKa3aHuil mpuOOpoB.

OcHamieHue s U3y4eHUsT OHOJOTMM TPEACTABICHO KOMILJIEKTaMU
JIEMOHCTPALIMOHHBIX BIQXKHBIX IPENapaTroB, repoapueB U KOJUIEKIHMN MO pa3HbIM
TeMaM Kypca Ouoyioruu, a Takxke HudpoBoil nabopaTropuedt nis MPOBEACHUS
npakTuyeckux padot. Kpome Toro, npu nu3ydeHun OMOJIOTHH MOXKET UCIIOJIb30BATh
mudpoBas nadbopatopusi mo Ouosoruu (Kak JOMOJHUTENBHBIN JJIEMEHT Jis
yIIyOJICHHOTO U3yUeHHUs Kypca).

B yuebGHOM mporecce yuamigecss IOKHBI TOJYyYUTh BO3MOXKHOCTD
YYBCTBEHHOI'O BOCHPHUSTHS HU3y4aE€MbIX BICHHA U 00BEKTOB. OHAKO M3ydyaeMble
SBJICHUSI U1 OOBEKThI HE BCErJa MOTYT OBbITh HEMOCPEJICTBEHHO BOCIPOM3BEACHBI
WIM TOKa3aHbl B yueOHOM moMelleHud. B aToM ciydae yueOHoe oOopyaoBaHHe
JTA€T BO3MOXKHOCTh HMX BOCIPOM3BECTH OMNOCPEAOBAHO, 4Yepe3 KOJUJICKIIHUIO,
repOapHbIii JTUCT, MUKPOIIpENapar, Mojelb, BUAeOGparMeHT U T.1.

Bnaxxupie mnpenapaThl TPENCTaBIAIOT COO0OM HaTypalibHble OOBEKTHI,
CMOHTHUPOBAaHHbIE HAa CTEKJISIHHOM IUJJACTUHKE M OMYIICHHBbIE B CTEKJISHHBIN
WIMHAP C KOHCEPBUPYIOIIEH >KUIKOCTbIO, JTUOO NPEICTaBICHHBIE B IUIACTHKE.
3nech mpeaararoTcsl TOTAJbHBIE IMpEenaparbl, MO3BOJSIONIME W3y4yaTh BHEIHEE
CTpPOEHHE OpraHu3Ma WK ero dactu, (Hanpumep: «KopeHbp 6000BOro pacteHus c
KIyOeHbKaMm», «l ajtoKka»); aHaTOMUYECKUE Tpenaparsl, MpeIHa3HAYEHHbIE IS
U3Y4YeHUs BHYTPEHHErO CTPOEHHS OpPraHu3Ma WIM €ro OpPraHoB (Harpumep:
«BHyTpeHHee cTpoeHuEe JIATYHKW», «BHYTpEHHEE CTPOEHUE  MTUIIBDY);
OMOJIOTMYECKUE Tpenaparbl, AalolIue TMPEACTaBICHUE O CTaausiX pa3BUTHUS
opranuzma (Hampumep: «Pa3Butue KOCTHUCTON pbIOBI», «Pa3BUTHE KYpHIIBI»).
Braxxuble mpenapaTsl MCHOJB3YIOTCS Kak pa3gaTOYHbI MaTepual B IpoIEecce
JIEMOHCTpPAllUK MPU U3YYEHUU HOBOIO MaTepuaia WIM B MPOLIECCE BBIIOJIHEHUS
MPaKTUYECKUX 3aJ]aHui, pa3pabOTaHHBIX HA X OCHOBE.

['epbapuun — coOpaHue NpPECCOBAHHBIX, 3aCyIIEHHBIX PACTEHUH WM MX
yacTell MOMOraroT M3y4yaTh pacTeHHE B KaOMHETe M y3HaBaThb €ro B IpHUpOJE, a
repOapuzaiys — HanboJee MpOoCTol crocod COXpaHEHUsST PaCTCHUM M X YacTeH B
TEUEHUE [JIMTENIBHOIO BpeMeHU. B mepeuHe mnpennaraerca CUCTEMaTUYECKUN
repOapuil (Hampumep, «OCHOBHBIE TPYNIBI PACTeHHiI») U repOapuil mo oouiei
Ovonorun  (KOTOpBIA  MO3BOJIIET  NPOUJUIFOCTPUPOBATH  M3MEHYUBOCTD,
UCKYCCTBEHHbIH OTOOp, CHCTEMAaTHYECKHE KaTeropud U BUI000pa30OBaHUE,
JIUBEPTeHIIMSI W KOHBEPreHIMsl, TOMOJIOTMYHBbIE M aHAJOTMYHBIC OpraHbl,
pYJIMMEHTapHble oOpraHbl, apomopdo3, uauoazantauus (EHOTUN U TEeHOTHII,
MOJIUTUJIONINSI, OTJAJeHHass TuOpUIM3aIus, B3aUMOJCUCTBHE pACTEHUN C
abnotnyeckumu (akTopaMu Cpe/ibl, B3aUMOJICUCTBUE PACTCHHA C OMOTHYECKUM
daktopamu cpenni). ['epOapHbIii MaTepuan HCMOJB3YIOT Kak pa3gaTOYHBIH
MaTepuan JUIA  JEMOHCTpAIliUd H3y4aeMbIX OOBEKTOB, [Jisi  BBIMOJHEHUS
MPAKTUYECKUX 3aJaHUI MPU 3aKPEIUICHUN MaTepHalia WA JUATHOCTUKHU YIeOHBIX
pE3yNbTATOB.

Takxke mnpeAcTaBieHbl KOJUIEKIMHW — HAOOphI MPEIMETOB WM BEIIECTB,
NOJOOPAaHHBIX 10 OMNpEeAeNeHHbIM Npu3HakaM. OOBEKTaMH HUX MOTYT OBbITh
pacrnpaBieHHbIE U 3aCyIIEHHbIE HACEKOMBIE, PaKoOOpa3Hble, PaKOBUHBI



MOJUTIOCKOB, OTJEIbHBIE YACTH CKEJETOB >KMBOTHBIX. B KOMJIEKIUSAX COYETAIOT
HaTypajbHble OOBEKTHl C UX U300pAKEHHUEM B BUJIE PUCYHKOB WM MYJISDKEH —
umutauui. [lpennoxeHHpie B mnepeyHe MOPQOJOTHUUECKHE KOJUICKIIUU JaloT
MPEACTAaBICHUE O BHEIIHEM CTPOCHHUUM OpPraHOB WM HMX YacTeH, MO3BOJISIOT
MPOBOJIUTH CPaBHEHUS OOBEKTOB, BBIACHITH MX OOIIME YEPThl U YEPTHI pa3Inyuus
(manpumep: «IIpeacTaBuTenu OTpsSIO0B HACEKOMBIX» H JIp.); OOIIEOMOIOTHYECKHUE
KOJUICKIIUM TIO3BOJIIIOT ~ BBUSICHSATH B3aMMOCBSI3M B OPraHMYECKOM  MHUDE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, MPOCIEKHUBATH OOIEOMOIOTHYECKHE
3akoHOMepHOCTH (Hampumep: «[IpuMepsl 3amUTHBIX OPUCHOCOOTICHHUN Y
HaceKkoMbIx»). Kosmeknuu, kak u repOapuu, HCHOJB3YIOT KakK pa3laTOYHBIN
Matepuan JUid JEMOHCTpAalMM H3y4yaeMbIX OOBEKTOB, JJIA  BBIIOJHEHUS
MPAKTHUECKUX 33JaHUN MPHU 3aKPEIUICHUH MaTepuaia Wid AUArHOCTUKH y4eOHBIX
pe3ynbTaToB.

O3HAaKOMIIEHHE Yy4YalIuXxcsi C MHKPOCKOIIMYECKHUM CTPOCHHUEM KHBBIX
OpraHM3MOB — OJHA W3 TIJaBHEWINMX 3a]ay HAyKd, IMO3BOJSIOIIMX IOABECTH
IIKOJIFHUKOB K TMOHHUMAaHHWIO €IWHCTBA OpPraHMYecKoro mupa. s mpoBeneHus
7a00paTopHBIX paboOT B HUMPOBYIO J1a0OPATOPHUIO BKJIIOUEH MHUKPOCKON, a B
KOMIUIEKTE MOCYyIbl U 000pyA0BaHUs OOILEro Ha3HAUEHUS! UMEIOTCS HEOOX0IUMOe
OCHAIIIEHHE IS TPOBEICHUS JIaDOpaTOPHBIX padoT.

[TuppoBast  nmaboparopust  BKIOYaeT  HAOOp A M3TOTOBJICHUSA
MuKpornpenaparoB. CBexxue IpenapaTbl H3rOTaBIMBAIOT Ui HEMEIJICHHOIO
paccmotpenust. K HUM OTHOCSTCS AKUAKOCTHBIE (0OBEKTHI OOBIYHO MOMEUIAIOTCS B
BOJ1Y, a MIpenapaThl COXPaHIIOTCS B TECUEHNE HECKOJIBKUX JHEH), cyxue (Hampumep,
YacTUIy NTHUYBEro Iepa, MPOCTO TMOJOXKUTh HA NPEIMETHOE CTEKIO U
MUKPOCKOIIMPOBAThH), )KUBBIC MpernapaThl (Ma3Ku — KallIk >KUIKOCTH, HalpuMep
KpOBH) ¥ BUTAJbHBIE IMpemapaThl (KOTOpPbIE WCHOMB3YIOTCS [UIsl W3YyYeHUS
MaJOKJIETOYHBIX  OOBEKTOB  (IIPOCTEMIIMX, KOJOHMA  BOAOpOCHEH),  AJd
HaOmoeHus: ABWKeHUs (Tydenbku, ameOnl). [IpuroroBieHue MuKpomnpenapara
BbIPA0ATHIBAET y YYaIIErocsl HABBIKU CAMOCTOSATEIbHON paOOThl, aKTUBU3UPYET UX
MO3HABATEJIbHYIO JESTEIbHOCTh U 3HAKOMHUT C TEXHUKOM M METOAMKOW HAay4yHOTO
ucciaenoBanus. B 1mudpoByro mabopaTopuio BKIIOYEH Takke U Ha0op
MHUKpPOIIpENnapaToB, KOTOPBIA COAEPKUT MOCTOSIHHBIE Ipenaparbl, JOJT0e Bpems
COXPAHAIOIINECS B IPUTOJTHOM ISl MUKPOCKOITUPOBAHUS BUJIE.

CrnenyeTr OTMETHUTb, UTO HapsAy C UCIOJIb30BAHUEM NEPEUUCIIEHHOTO BBILIE
y4eOHOro OO0OpYJIOBaHMS BaXHYI pOJb B M3YYCHUU OHOJIOTMU  UTPAIOT
NPUPOAHBbIE OOBEKTHI, TaK KaK B OOJIBIIMHCTBE CIy4aeB TOJIbKO OHU MOTYT
o0ecreynuTh HauOOJbIIYI0 KOHKPETHOCTh U MOJHOTY 3HAHMM  ydaluxcs,
MIOMOTar0T (POPMHUPOBAHUIO Y HUX MPAaBHIBHBIX OHMOIOTHYECKUX 3HaHMU. K Takum
KUBBIM OOBEKTaM OTHOCST DPACTEHUS, KUBOTHBIC >KMBOTO YTOJKa, aKBapUyMa,
teppapuyma. IHPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaMU
SBIISIIOTCA HDKCKYPCHM B OMOJIOTHYECKHE U KpaeBeAueCKHe My3ed, OOTaHUYECKUe
caibl, 300IapKH M OKPYKAIOIIUE IIKOJIY €eCTECTBEHHbIE M HMCKYCCTBEHHBIC
MPUPOHBIE COOOIIECTRA.

TpagunonHple OHWOJNIOTMYECKHWE MYJISDKM M MOJIEIM B HACTOSIIEEe BpeMs
YCIICITHO 3aMEHSI0TCA HU(PPOBBIMU 00pa30BATEIbHBIMU pPECYpCaMHU:



BUJIeOparMeHTaMH, aHUMallMe, BUPTyallbHbIMU Jaboparopusimu. lludpossie
oOpa3oBaTeibHbIE PECYpPChl HE MOTYT CTaTh MOJHOLEHHON 3aMEeHOW peajbHBIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHCS C 00Jiee MIUPOKUM

Kpyrom O6T)CKTOB, co34ar0T MMPpCAIIOCBIIIKH JJIs1 HHTGHCI/I(bI/IKaHHH
06p&30BaTCJ'II)HOFO nmponecca Hu 00eCIIeYnBaIOT HC3aMCIJINTCIIbHYIO o6paTHy}0
CBA3b, KOMIIBIOTCPHYTO BU3YyaJIN3allUTO HH(i)OpMaI_[I/II/I, AdBTOMAaTHU3alluIO

YIPABJICHHS YYEOHOU JEATEIbHOCTHIO U KOHTPOJIb €€ PE3yJIbTaTOB.

OcHamienue  Juisi  M3y4YeHUS]  XMMUM  [PEACTaBIEHO B BHJE
JEMOHCTPALIMOHHOTO 000PYJOBaHUs, KOMILUIEKTa XHUMUYECKUX PEaKTUBOB C
HEO0OXOAUMBIM O0OpPYAOBAHUEM U3 OOLIEr0 KOMIUIEKTa MOCYJbl U 000pYyI0BaHUS
JUTSl YYEHUYECKHUX ONBITOB U KOMILIEKTa Koyuiekiuil. Kpome Toro, npu m3ydeHuun
XUMHUHM HCHOJIb3yeTcd o00Imast Il €CTECTBEHHOHAy4yHOro IuKIa uudpoBas
nabopaTtopus, a Takxke 1udpoBas JadopaTopusi M0 XUMHUU (KaK JAOMOTHUTEIIbHBIN
AIIEMEHT JUJIsl YTIITyOJIE€HHOTO U3yYE€HHSI XUMHUH ).

JIeMOHCTPAaLIMOHHBII 3KCIIEPUMEHT SIBJIACTCS BAXXHOW YacThblO OOy4YEHHS
XUMHH. 37€Ch BaXKHO MOMHHUTH, YTO TPU €T0 MPOBEACHUH 00S3aTEIBHO JOJKHBI
OBITH COOJIIOAEHBI BCE HEOOXOIMMBIE DTAIIbI:

MOCTaBKa LIEJU IKCIIEPUMEHTA,

OMKCaHUe HEOOXOUMOTO AJI €T0 BBINOJIHEHHUSI 000pYAOBaHUS U PEaKTHUBOB,

IUTAaHWPOBAHUE NOPSAIKA IPOBEACHMUS,

OTHCaHUE UCXO/IHBIX BEIIECTB,

IPOTHO3UPOBAHUE OXHUAAEMBIX B PEAKIIMOHHOM CMeCH W3MEHEHUH W
PE3yJIbTaTOB 3KCIIEPUMEHTA,

OTNHCaHue N3MEHEHUH, MPOU30IISANINX C BEIIECTBAMH,

(dbopMyTupOBKa BHIBOAOB U3 HKCIIEPUMEHTA,

CO3JaHUE PHUCYHKA OHKCIIEPUMEHTAJIbHOM YCTAHOBKM M COCTaBIICHHE
YPaBHEHUSI pEaKIUH.

B mpouecce mnpoBeneHHs IEMOHCTpALMii, ydalluecs OCBAaMBAIOT JTaIlbl
MPOBENICHUS OIbITa, MOATOMY Haubosiee A(D(PEKTUBHBIM SBISAETCS HE TMPOCTOE
ONKCaHUE OINbITa YYWUTEIEM, a HCIOJb30BaHUE HBpHUCTHYECKON Oecensl. Ilpum
pealin3alyy TaKoro CLEHapus J1aXe He OYEHb CJIOKHBIN OIBIT 3aHUMAET JOBOJIBHO
MHOTO BpPEMEHHM, HO CJEJIOBaHHME €My II03BOJIIET OOECIeYuTh MOHHUMAaHUE
OOy4arolMMHUCSl MPUEMOB HAyYHOTO IO3HAHUS M UCIOJb30BAaHUE HX YK€ B
CaMOCTOSITENIbHOM JESATENIbHOCTH B MIPOLECCe YYEHMUYECKOro 3kcrnepuMmeHTta. Ha
HaYaJbHOM JTamne u3ydeHuss xumuu (B 8-9 kjaccax) MMEHHO TakKOW MOAXO.
MO3BOJIAET  JOCTUYh  MakKCUMaidbHOW  A(G(EKTUBHOCTH  OT  MPOBEICHUS
7a00paTOPHBIX M TMPAKTUYECKHX paboT, a Takxke cHOpMHpOBaATH y ydalIUXCA
OTBETCTBEHHOE OTHOILIEHUE K SKCIIEPUMEHTY.

[Ipy olEeHMBAaHMM YYEHUYECKUX MPAKTHUUECKUX paldoT 1ernecoo0pa3Ho
YUUTHIBATh MOIXOMbI, HCIONB3YIOIINE B dK3aMEHAIIMOHHBIX MaTepuanax. Tak, B
HACTOSIIIIEe BpeMs npeajiaraeTcs AKCIIEPUMEHTAILHOE 3a/laHue,
npeaycMaTpuBaroliee BbIOOp JBYX BEHIECTB M3 MATH MPEAJIOKEHHBIX U
IPOBEJCHUE C HUMHU PEAKIUN, OTPAXKAIOLIMX XUMUYECKHUE CBOMCTBA YKa3aHHOTO B
ycIIOBUM 3afaHus BewecTBa. OlleHUBaHUE UIET Ha OCHOBAaHUM OTYETa YUYEHHUKA O
npojenaHHol paboTe (ypaBHEHMs pEaKIMii, BHIBOABI O HAOJIOJEHUAX) U Ha



OCHOBAaHUM MPSIMOro HaOMIOJAEHUS 3a JAECUCTBUAMU YYEHHKA I10 IPOBEICHUIO
onbITOB. [Ipy 3TOM BBIIENAIOTCS 3TAnbl OTOOPA BELIECTB U CMEUIMBAHUS BEILECTB
B COOTBETCTBHUHM C ITyHKTAaMHU MHCTPYKIIMH K padboTe.

Baknelmmm HanpaBieHHEM KaK IEMOHCTPALMOHHOTO, TaK U YYEHHUUECKOTO
IKCIEPUMEHTA JOJDKHO CTaTh MCIHOJB30BaHUE HU(PPOBOM maboparopuu, KOTOpas
MO3BOJISIET OPraHU30BaTh XMMUYECKHU 3KCIEPUMEHT Ha MPUHLMIHAIBHO HOBOM
YPOBHE, TTEPEUTH OT KAa4€CTBEHHOU OIEHKH HAOI0aEMBbIX SBJICHUA K CUCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepuctuk. [lpu pabore ¢ marumkamu muQPpoOBOii
nJaboparopun o0ecreunBaeTCsi aBTOMAaTU3UPOBAHHBIN cO0p 1 00paboTKa JaHHBIX,
XOJ] IKCHEPUMEHTAa MOXKET OTOOpa)KaThCsi B BHJE I'paUKOB WM IOKa3aHUN
npuOOpOB, a Pe3yNbTaThl SKCIIEPUMEHTOB MOTYT COXPAHSTHCS JJINTEIBHOE BPEMSI.
Haubonee akTyanbHbIM MJI1 XUMHUHU SBISETCA MEpPEXoi K KOJIWYECTBEHHBIM
XapaKTepUCTUKaM, KOTOpPBI  MOYKHO  IPOWJUIIOCTPUPOBATH  CIIEAYIOIIUMU
IpUMepaMH: U3yYEHUE CTPOCHMs IUIaMeHH, ompeneieHne pH B pas3HbIX cpepax,
ONPENENICHNE CKOPOCTH pEaKIMH, U3y4YCHUE BIUSHHAA KOHUEHTPALMU U
TEMIIEpaTypbl HA CKOPOCTh PEAKLUU.

[upposas naboparopusi MO3BOJISIET PEATM30BATh MEXIIPEIMETHBIE CBSI3U C
JPYTUMHU  TIpPEIMETAMH  €CTECTBEHHOHAYYHOTO  IMKJA, IIOCKOJIBKY  J1aeT
BO3MOYKHOCTb ~ BBINIOJIHATh HMHTETPUPOBAHHBIE y4YE€OHBIE MCCIECIOBAHUA 10
€CTECTBEHHbIM HayKaM, IpPHUMEHATh U OCBaMBaTh JJIEMEHTbl CTATUCTUKU U
UH(POPMAIIMOHHBIE TEXHOJIOTUH.



MPUMEPHBIV NIEPEYEHD

Ipuioxenue Ne 6

K MeTOI[I/I‘IeCKI/IM PEKOMECHIAUAM

OBOPYAOBAHUA, PACXOJHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U BOCITMTAHUA U1 CO3JAHUA 1
OBECIEYEHUS ®YHKIIMOHUPOBAHUS HEHTPOB OGPA3OBAHNS ECTECTBEHHO-HAYUYHOM U

TEXHOJIOTHYECKOM HATIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPTAHU3AIIHAAX,

PACITIOJIOKEHHBIX B CEJIbCKOU MECTHOCTH U MAJIBIX TOPOJIAX

CTAHJAPTHBIA KOMILIEKT

TABJIMLIA Nel

HauMmenoBanme
o0opynoBaHust

KpaTkne npuMepHbIe TEXHHYECKHE XapaKTePUCTHKH

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

MaJIOKOMIIVICKTHBIMHU, €/1.

H3M.

KosnyecTBo equHuL A1
0011e00pa3oBaTebHbIX
OpraHu3anmii, IBJISTIOLINXCS
MaJIOKOMILIEKTHBIMH, €]1.
H3M.

ECTeCTBeHHOHay‘lHaﬂ HalpaBJC€HHOCTDL

1.

Oo6uree odopynoBanme (pusuka, XumMusi, 0M0JI0TUs1)

1.1.

Hudposas
nabopaTopus

yueHndeckas (pusuka,
XUMHUS, OUOTIOTHS)

[{u¢poBoii 1aTYMK IEKTPOIPOBOAHOCTH

[udposoii natunk pH

[Mu¢poBoii JATYNK OJTOKEHUS

[{udpoBoii naT4nK TeMIepaTypsl

[udposoit gaTunk aGCOMOTHOTO AaBICHUS

[udposoii ocrmmnorpadpuuecknii 1aTIuK

Becsr anexkrponnsie yueonsie 200 T

Muxkpockor: nuppoBoi UK ONTHYECKUi ¢ yBenuueHueM ot 80 X
Habop 1151 U3roToBIIEHNST MUKPOIIpENapaToB

MuxponpenapaTsl (Ha6op)

CoeauHHTENBHBIE TPOBOAA, IPOTPAMMHOE 00ECIIeYeHHEe, METOINYECKUE
YKa3aHHUs

KOMIUIEKT COITyTCTBYIOIINX AJIEMEHTOB JIJISl OTIBITOB [0 MEXaHUKE
KOMIUIEKT COIYTCTBYIOIIUX 3JIEMEHTOB JUJISl ONBITOB 110 MOJIEKYJIIPHOM

3 .

2 IIT.




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

dusuke

KOMILUIEKT  COIIYTCTBYIOIIUX
JIIEKTPOTUTHAMUKE

KOMIUIEKT COITYTCTBYIOIIMX JIEMEHTOB /IS OTIBITOB MO ONTHKE

9JICMCHTOB JUISL OIIBITOB

o

1.2.

Kommuiekr mnocynsl u
000pyI0BaHUS UL
YUEHUYECKUX  OIBITOB
(pusuka, XHAMUS,
Ouosorus).

[ltaTuB 1a00paTOPHBIN XUMUYECKUI

Hab6op vamrek Iletpu

Habop nHCTpYMEHTOB npenapoBaIbHBIX

Jloxka 1Ji CKUTraHus BEIIECTB

Crynka dapdopoBas ¢ IECTHKOM

HaGop 6aHoK /1t XpaHeHus TBepAbIX peakTuBoB (30 — 50 mu)
Habop cxnsiHok ((hi1akoHOB) AJ1s1 XpaHEHUsI PACTBOPOB PEAKTHBOB
Ha6op npubopok (ITX-14, I1X-16)

[Tpubop 11 nosydeHus razon

CnuproBka

I'oprouee i CiUPTOBOK

dunpTpoBanbHas Oymara (50 mir.)

Konba xonnueckas

[Tanouka creksiHHAs (C PE3NHOBBIM HAKOHEYHUKOM)
Yameuka /151 BEITApUBAHUSA (BBITAPUTENIbHAS YallIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBIN)

Boponka crexisiHHas (Maiasi)

Crakan crexsstHHbIN (100 Mo1)

["a3o0TBO/IHAs TPYOKa

BHOJIOI'UA

2.1.

Komiiekt
IpEIapaToB
JIEMOHCTPALIMOHHBII

BJIAXXHBIX

Ha3HA4YCHHE: IEMOHCTPALMOHHOE,
MaTepuas KOHTeMHepa: IJIACTHK,
TepMETUYHAs] KPBILIKA: HAJINYUE,
KpEIJIEHUE DKCIIOHATa: HAaJIu4He,
KOHCEPBUPYIOIIEE BEIIECTBO: HAIMYHE,
HAaKJICHKa C HAMMEHOBAHUEM: HAJIMYUE.

1 mrT.

1 mrT.




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

He MeHee 10 mpenapaToB U3 NPUBEACHHOTO HIDKE CIIHMCKA:
Bnaxxusrii npemapar "be33yoka"
Bnaxuslii npenapar "["agroxa”
Bnaxusriii npenapat "BHyTpeHHee cTpoeHrne OproXOHOT0Oro MOJUTFOCKA"
Bnaxuslii npenapart "BHyTpeHHee cTpoeHUE KPBICHI"
Bnaxwusiil npenapat "BHyTpeHHee cTpoeHue Jsrymku”
Biaxxnasrii npenapar "BHyTrpeHHee cTpoeHue nITUILL"
y
Brnaxusiit npenapar "BHyTpeHHee cTpoeHue poiObr"
Bnaxusiit npenapar "Kapacp"
Brnaxusiit npenapar "Kopens 6060Boro pacteHus ¢ kiryoeHpkamu"
Bnaxusiii npenapat "Kpeserka"
Bnaxusiii npenapar "Hepenma"
Bnaxuslii npenapar "Pa3zButue KOCTUCTON pbIObI"
Bnaxwusiil npenapat "Pa3Butue Kypuubl"
Bnaxusiit npenapar "Craudomernysa'
Brnaxssiit npenapar "Tputon"
Bnaxxnsrit npenapar "Uepenaxa 6osnotHas"
Bnaxxns1it npenapar "Yx"
Brnaxnsiil npenapar "Amepuna”

2.2.

Kowmmnekt repOapues
JIEMOHCTPALIMOHHBII

Haznauenue: neMoHCTpallMOHHOE,

OCHOBA JIsl KpEIJICHUs: repOapHbIil JTUCT,

CIIMCOK 3KCIIOHATOB: HAJIM4YKeE

He MeHee 8 repbapHeB M3 NPUBEICHHOIO HUXKe crnucka: HaszHaueHue:
JIEMOHCTPALIMOHHOE,

OCHOBA JUIsl KPeIJICHUs: TepOapHbIil JIUCT,

CIIMCOK 3KCIIOHATOB: HAJM4UKe

He MeHee 8 repbapHeB U3 MPUBECHHOTO HUXKE CITHCKA:
['epGapwii "JlepeBrs 1 KycTapHUKH"

['epOapuii "lukopactyiiue pacteHus"

I'epGapwuii "KopmoBbie pactenus"

1 mrr.

1 mrr.




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

I'ep6apwuii "KynbTypHble pacTeHus"

I'epGapwii "JlekapcTBeHHBIC pacTeHUS"
I'epGapuii "MenonocHble pacTeHus"
I'epGapwuii "Mopdosorus pacreHuin"
['ep6apuii "OcHOBHBIE IPYIIIBI pacTeHUI"
I'epGapuii "PacturensHbie coobOmecTna"
['epGapuii "CenbCKOX03MCTBEHHBIE PACTCHUS"
I'epGapuii "SAnoButhie pacTeHus"

['epbapuii Kk Kypcy OCHOB 10 0011Iel OHOTOTHH

2.3.

KoMmiekt  kosyekuui
JIEMOHCTPALIMOHHBII
(Mo  pa3HBIM  TeMaMm
Kypca OUoI0THN)

Ha3znauenue: neMOHCTpallMOHHOE,

OCHOBA JJIsl KPEIUICHHUS: HATYKE,

HaKJICHKU C HAMMEHOBaHUEM: HaJIU4une

He MeHee 10 KoeKuii U3 IpUBEISHHOTO HUXKE CIIHUCKA:
Komneknus "I"onocemennsie pacteHus"
Komnnekuus "O6urtaTenu Mmopckoro axHa'"
Konnexkuus "Ilaneonronornueckas”
Komnexkuust "IlpencraBurenu  oTpsI0B
HAacEeKOMBIX: HE MeHee 4

Komnexuus "[Ipumeps! 3alIUTHBIX PUCIIOCOOIEHUN Y HACEKOMBIX "
Komneknus  "llpucnocoOutenbHbple  HM3MEHEHHMs] B KOHEUHOCTSIX
HaCEeKOMBbIX "

Konnekuus "Pa3Butne HaCEKOMBIX C HEMIOJIHBIM MIpeBpaLieHueM"
Konnekuus "Pa3BuTre HaCEKOMBIX € IIOJHBIM ITPEBPALLIEHUEM "
Komneknug "Pa3zButne nmeHuis"

Konnexkuus "Pa3zBurue 6abouku”

Komnexnus "PakoBHHEI MOJUTIOCKOB"

Konnekuus "CemeiictBa 6abouex"

Komnnekuus "CemelicTBa xykoB"

Komnexnus "Cemena u mioas!"

Komneknus "®opma COXpaHHOCTH UCKOMTAEMbIX PACTEHHUIN U JKUBOTHBIX"

HAaCEKOMBIX" KOJINYECTBO

1 mIT.

1 .




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

Habop naneontonormueckux Haxonok "lIpomcxoxnenue uenoBexa'
KOJIMYECTBO MoJelel: He MeHee 14

XUMUA

3.1.

JleMOHCTpalnoHHOE
obopynoBaHue

CocTaB KOMILUICKTA:

Cronuk nogbeMHusblii Haznauenue: cOopka yueOHBIX YCTaHOBOK,

pasmep crosemHuIpl: He Mmeree 200*200 mm,

IJIABHBIM MOIBEM C IIOMOIIBIO BUHTA: HAJTUYUE

IItaTtus JIEMOHCTPALIMOHHBII XUMHUYECKHH: Haznauenue:
JEMOHCTpAIHs MPUOOPOB U YCTAHOBOK,

oTI0pa, CTEPIKHU, JIAIKH, MY ThI, KOJIbIIA: HAJTHYNE,

BO3MOJKHOCTB 3aKPETUICHUS 3JIEMEHTOB Ha Pa3IMYHON BBICOTE: HATMYNE
Amnmapar s TpPOBEICHUS XUMHYECKHX peaknuid: Hasnauenwe:
JIEMOHCTPAIMS XUMHUYECKUX PEaKIUH,

MOTJIOTUTEIIb ITAPOB U Ta30B: HAIMYHUE,

MaTepuai KoJIObl: CTEKIIO

HaGop st snextponnsza neMoHCTpamoHHbli: HasHaueHue: u3ydeHue
3aKOHOB AJIEKTPOIIN3a, COOPKA MOJIEIH aKKyMYJISITOPa,

€MKOCTb: HaJIMUHne,

AIIEKTPOJIbI: HATHMYUE

Kommekt  mepHbix  kon®  mamoro  oOwvema:  Hasnauenue:
JEMOHCTPAIIMOHHBIE OTIBITHI,

00BeM k0110: oT 100 M1 mo 2000 M,

KOJINYECTBO K010: He MeHee 10 mT.,

MaTepuai Kojb: CTEeKIIO

Ha6op ¢nakonos (250 — 300 M1 a1t XpaHEHHs paCTBOPOB PEAKTHBOB).
Ha3nauenwne: xpaneHne pacTBOPOB PEaKTHUBOB,

KonuecTBO (prakoHOB: HEe MeHee 10 mmiT.,

MaTepuai (pIakoHOB: CTEKIIO

npoOKa: HaTuIue

[IpuGop 1UIsI ONBITOB MO XHUMHUU C DJIEKTPUYECKUM TOKOM

1 mIT.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npumMepHble TeXHHYECKUE XapPaKTePUCTHKH OpraHusauni, ne OpraHM3alui, ABIAIOLIHNXCSH
oﬁopyaonamm ABJIAIOIIUXCHA
MAJIOKOMILICKTHBIMH, /1. MaAJOKOMIIVIEKTHBIMH, €.
H3M. HU3M.
(;1abopaTopHBIii)
[Tpubop A WILIIOCTpALMU 3aKOHA COXPAHEHMsI MacChl BEIIECTB: COCY/
Jlannonpra: HanUuue,
poOKa: HaJIn4ue,
THUI IpUOOpa: 1eMOHCTPAIIMOHHBII
JenurenbHast BopoHka: Ha3sHauenue: pasneneHue IBYyX >KMJIKOCTEH IO
IJIOTHOCTH,
MaTepuail BOPOHKH: CTEKIIO
YcTaHoBKa JJ1s IEperoHky BelecTB: HazHaduenue: 1eMoHCTpalus
OUMCTKHU BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOMIILHUK JJIs1 OXJIKICHNUS, aJUIOHK, MPOOKA: HaJTHM4Iue,
JUTMHA YCTaHOBKH: HE MeHee 550 MM
[TpuGop s mosydyeHus ra30B: Ha3HAYEHUE: MOJyUYEeHUE Ta30B B MaJbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 peIMeTOB
bansa xomOuHMpoBaHHas 1aboparopHas: bansa BoasHas: Hamu4ue,
KOJIbIIA CMEHHBIE C OTBEPCTUAMH Pa3HOTO AMAMETpA: HAJIMYHE,
IUTMTKA 3JIEKTpUYECKasi: HaIUuue
®dapdopoBas cTynka ¢ nectukoM: HazHauenue: 1 pa3zMenbueHUs
KPYIHBIX (Ppakiuii BEIIECTB U MPUTOTOBJICHHSI OPOIIKOBBIX CMecen
Kommnekt repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMILIEKTA:
HaGop «Kucnote» (a30THas, cepHasi, cosiHasi, opTodocdopHast)
Habop «I'mnmpokcuael» (Tuapoxcun Oapus, THIPOKCHA  KaJws,
KoMILIeKT ximudeckix | TAPOKCHI KaIbIHS, THAPOKCH] HaTpHUsI)
3.2. Habop «Oxcuasl MeTamioBy (UTFOMUHUS OKCHUJ, Oapus OKCHJ, XKeje3a I mr. I mr.

PCaKTUBOB

(1) oxcua, xampumst okcua, mMaraus okcua, meau (I1) oxcmpa, ruHKa
OKCH]T)

Habop «lllemounbie U mIeI04YHO3EMENbHBIC METAUTbDy (JINTHH, HATPUA,
KaJIbIU)




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

Habop «MeTamibn» (aTFOMUHHM, )KEIe30, MarHUM, ME/Tb, ITMHK, OJIOBO)
Hab6op «lllemounbie U mIeI09YHO3EMENIbHBIE METAUIBDy (JIMTHI, HATPUH,
KaJIbITAN )

Habop «OrneomacHsie BemiecTBa» (cepa, (ocdop (kpacHbIil), oKcupg
tocdopa(V))

Hab6op «I"amorensl» (noa, 6pom)

Habop «l'amorenuap» (aqoMHUHUS XJIOpUZ, aMMOHHUS XJIOpuA, Oapus
xyopua, xenesa (III) xmopua, kanust Woaun, Kauus XJIOpHUA, KaidbLus
XJIOPH[, JHUTHUS XJIopul, MarHus xiopun, menu (1) xmopun, HaTpus
OpomuJ, HaTpust GTOPUL, HATPUS XIOPUJ, LIUHKA XJIOPU)

Hab6op "Cynbdatsel, cynbduas, cymbuter" (anroMuHHsS Cyabdar,
ammonust cyibdat, xeneza (II) cynbdpun, xenesa (1) cynbdar, 7-mu
BOJIHBIN, Kanus cyibdar, kobansra (II) cynsdar, maraus cynedar, meau
(IN) cynbdar Gessoaubiit, meau (I1) cynabdar 5-Tu BOAHBINA, HATpUsI
cynbdua, HaTpus CylnbQUT, HATpus cyiabdar, HaTpus TUIpocyibdar,
HUKeNs cyibdar

Habop "KapOonats" (amMoHMsI kKapOoHaT, kanusi kapOonar, meau (1I)
KapOOHAT OCHOBHOM, HATpHUs KapOOHAT, HATPUS TUAPOKApOOHAT)

Habop "®ocdarsr. Cunukarsl" (kaiaust MoHOTUapoopTodocdar, HaTpus
CHJIMKAT 9-TH BOAHBIN, HAaTpUs opTodocdar Tpex3aMeleHHbIH, HaTpus
murusipodocdar)

HaGop "Awneratsl. Ponmanunel. CoenuHeHus xene3a" (kKanus arerar,
kamus peppo(ll) rekcaunanun, xanust gpeppo (III) rexcaunronuy, xanus
pPOJaHU], HATPUS alleTaT, CBUHIIA alleTaT)

Hab6op "Coenunenus mapranua" (kaiusi nepmaHrasnat, mapranua (IV)
okcun, maprania (II) cynedar, mapranma xyiopum)

Hab6op "Coenunenuss xpoma" (aMMOHHUSI TUXpoOMaT, Kalus AUXPOMaT,
kanus xpomat, xpoma (I11) xmopuza 6-Ti BomHBIIH)

Ha6op "HutpaTthe" (antoMuHUS HUTpaT, aMMOHHS HHUTpAT, KaJus
HUTpAT, Kajnplus Hutpar, meau (Il) Hutpar, Hatpus HuTpat, cepedpa




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

HaumeHnoBanue opraHu3anmi, He o
Ne Kparkue npumMepHble TeXHHYECKUE XapPaKTePUCTHKH OpraHM3alui, ABIAIOLIHNXCSH
oﬁopyaonamm ABJIAIOIIUXCHA
MaAJOKOMIIVIEKTHBIMH, €.
MAaJIOKOMIIJICKTHBIMHU, €/1.
HU3M.
H3M.
HUTpAT)
Habop  "Wnmukaropwel"  (JlakMOuJ,  METUJIOBBIH  OpaH>KEBbIH,
dbenondTanenn)
Habop "Kucnopoaconepxaiiue oOpraHudeckue BemiecTsa' (ameTox,
[NIMLEPUH,  JUATWIOBBIM  3Qup, CcOupr  H-OYTUIIOBBIH, CHOHPT
W30aMUJIOBBIA, CIHUPT W300yTUIIOBBIA, CIOUPT OJTUJIOBBIA, (EHOI,
dbopManuH, STUIEHTIIMKONb, YKCYCHO-3TUIIOBBIN 2QHp)
HaGop "YrmeBomoponbel" (OeH3WH, TekcaH, HeQTb,  TOIYOI,
IIUKJIOT'ECKaH)
Ha6op "Kucnotsl opranuueckue" (KMCIOTa aMUHOYKCYCHAasl, KHCIOTa
OceH30ifHas, KUCJIOTAa MacisHas, KHCIOTa MypaBbHHAsA, KHUCIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAs, KHUCIOTA CT€ApUHOBAsA, KUCIIOTa
YKCYCHasl, KHUCIIOTa II[aBeJieBast)
HabGop "VrneBoapl. Amuubl" (aHWIHMH, aHWIMH CEPHOKUCIBLIH , JI-
b
TII0K03a, METUIIAMUH THAPOXIIOPHU] , CaXxapo3a)
Ha3znauenue: neMoHCTpanMoOHHOE,
BUJ| YIIAKOBKH: KOpOOKa,
ONMCAaHNE: HATUYue
CocraB KOMILIEKTA!
Konnekuus "Bonokna"
Komnexnus "KameHHBIH yroib U MPOIyKThI €ro nepepadboTku”
.. | Komneknus "Metamis! u cruiaBb”
KommuiekT kosuiekuuit " "
3.3. Komnexnust "Munepans! ¥ ropHblie mopoisl" (49 BuioB) 1 . 1 mr.

H3 CIIMCKa

Konnekuus "Munepanbhbie ynoOpeHus"
Komnexuus "HedTs 1 mpoaykTsl ee nepepadoTku”
Komrexus "Imactmaccer"”

Komnexkuus "Tonnmso"

Komnexnusa "YyryH u crans"

Konnexkuus "Kayuyx"

Komneknusa "Hlkana tBepgoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npumMepHble TeXHHYECKUE XapPaKTePUCTHKH OpraHusauni, ne OpraHM3alui, ABIAIOLIHNXCSH
060pyaonamm ABJIAIOIIUXCHA
MAJIOKOMILICKTHBIMH, /1. MaAJOKOMIIVIEKTHBIMH, €.
H3M. HU3M.
HaGopel nmnsi MOAETUpOBaHUS CTPOCHHS OPTaHUYECKUX BEIICCTB
(yueHndeckue) He MeHee 4 1mT.
4, | ®PU3UKA

CocraB KOMILIEKTA!
[lIratuB JIEMOHCTPAIIMOHHBIN: Haznauenue: MIPOBE/ICHHE
JIEMOHCTPAIIMOHHBIX ONBITOB, OCHOBAaHWE, CTCP)KEHB, JIANKH, KOJbIIA,
My(TBI: HATUYUE
CTOJIMK TTOABEMHBIH:
Tun cronuka: yueOHbIH/Tab0paTOpHbIH,
or10pa, CTeP)KEHb BUHTOBOM, BUHT PETYJIMPOBOYHBIN: HATHYNE,
GyHKIIMS TOJbeMa U OMYCKaHUs CTOJUKA: HAJIUYUe
VICTOYHUK TTOCTOSTHHOTO U NIEPEMEHHOTO HanpspkeHus: Haznaduenue: is
NUTaHUS  PEryJIHPYeMbIM TEPEMEHHBIM H  IMOCTOSHHBIM  TOKOM
AIIEKTPUICCKUX CXEM,
gacrota, I'1: 50,

O6opynoBanue TSt | moTpebisiemMas MOIITHOCTE, BA: 10

4.1. | IeMOHCTPAIIMOHHBIX MaHoMeTp JKUIKOCTHOW JE€MOHCTpallMOHHBIN: HasHauenue: s 1 m. 1 mT.
OTIBITOB u3mepenus nasicHuss 10 300 MM BOISHOTO CTOJI0A BBHINIC M HUXKE

aTMoc(epHOro TaBiIeHMUS,

crexsssHHas U-o0pa3Has TpyOKka Ha MOJICTaBKe: HATUINE

KamepTon Ha pe3oHaHCHOM simiuke: Ha3zHadeHue: nisi JeMOHCTpAlUU
3BYKOBBIX KOJIEOAHUH U BOJIH,

JIBa KaMEPTOHA Ha PE30OHUPYIONIUX SIIUKAX: HATAIHE,

pGSHHOBBIﬁ MOJIOTOYCK: HAJINYNC

Hacoc BakyyMmHBIH ¢ oanekTponpuBojoM: HasHadeHue: co3naHue
PpaspsAKECHHA UIIN N30BITOYHOTO JOaBJICHUSA B 3aMKHYTBIX O6L€MaX,
OTIBITBI: KUIIEHUE >KUJKOCTH MPHU MOHUKCHHOM JaBIICHUH, BHEITHEE U
BHYTpPEHHEE JIaBJICHHUE U JIP.

Tapenka BakyymHas: HazHaueHue: TEMOHCTpAIHSI ONBITOB B 3aMKHYTOM
00BbeMe ¢ pa3peKeHHBIM BO3IYXOM,




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJa, pPEe3MHOBas
MPOKJIAJKA, JIEKTPUUECKUI 3BOHOK: HATMYUE

Benepko Apxumena: Haznauenue: nemMoHcTpaiusi 1eUCTBUS KUIKOCTH
Ha MOTPYKEHHOE B HEE TEJIO M MU3MEPEHUE BEIMYMHBI BHITAIKUBAIOLICH
CHIJIBI,

BEJICPKO, TEJIO IMIMHIPUYECKON (OpPMBI, MPYKUHHBIA AUHAMOMETD:
HaJIN4ue

OrauBo Bo3aymHOe: HasHaueHue: AeMOHCTpalusi BOCIJIAMEHEHUS
rOproYei CMeCH MpH ee OBICTPOM CXKATHH,

TOJICTOCTEHHBIM IWIMHIpP, MOPIIEHb HA METaUIMYECKOM IITOKE C
pYKOHTKOfI, nmoacCTaBKa JJIsd MUJIMHApA: HAJIAYNC

[Tpubop 1mist AEMOHCTpalUMU JaBI€HUS B JKUAKOCTH: Haznadenwue:
JEMOHCTpAaLMs U3MEHEHUSI IaBJICHUS C IN1yOHHO MOorpy>KeHus,

MaTYMK JaBJICHUS, KPOHIUTEHH [UIsl KPEIUIEHWS Ha CTEHKEe COocyha:
HaJIN4ue

[Tpubop ans nemoHcTpauuu arMoc(hepHOro AaBieHHs (Maraedyprckue
nonywapusi): Ha3zHadenuwe: JeMOHCTpalus CHJIBI  aTMOC(EpHOro
JTaBJICHUS,

JABa pa3bEMHBIX MCETANIMYCCKUX IOJyIIapusa € MPOYHBIMU PYUKaAMU U
XOPOUIO MPUIIITH(OBAHHBIMH KpasiMH, HUMIEIb C KpAaHOM: HaJIM4ue,
CO3/1aBa€MO€ BHYTpH IIApPOB BAKYYMMETPUUYECKOE JIaBJICHUE: HE MEHee
0,05 MI1a,

MaKCHMaJIbHOE pa3pbiBatomiee ycune: He MeHee 90 H

HaGop Ten paBHOro oOwvema: HasHaueHue: a1 ompeneneHuss u
CpaBHCHHA TCIIIIOEMKOCTH nu IIJIOTHOCTHU Pa3IUYHBIX TBEPABIX
MaTepHasoB,

IIMHAPHI U3 Pa3IMYHBIX MAaTepUAIIOB: HE MEeHee 3 IIT.,

KPIOYKH JUI OABEIINBAHUS LIMJIMHIPOB: HAJTHMUUE

HaGop Tenm paBHoit wmaccel: Hasnauenwe: nnsi omnpeneneHuss u
CPaBHEHHIO IJIOTHOCTH Pa3IMYHBIX MAaTepHAJIOB,
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KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
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MaJIOKOMILIEKTHBIMH, €]1.
U3M.

HWIMHJPBI U3 PA3IMYHBIX MaTepUAIOB: HE MeHee 3 IIT.,

KPIOYKH I MTOJIBELIIMBAHUS [IJIMHAPOB: HATUYHE

Cocynpl coobmaromuecs: Ha3naueHnue: neMOHCTpalus OJMHAKOBOI'O
YPOBHSL OJHOPOJHOM >KUIKOCTH B COOOIIAIOIIUXCS MEXAy CcoOoi
cocynax pa3sHoi (popMmBl,

COOO0IIaroIIMecs CTeKIITHHbIE TPYOKU pa3HoW (hOpMBI: HE MeHee 3 IIT.,
MIOJICTaBKA: HAMYHE

Tpybka Hetorona: Hasznauenue: nemMoHcTpanusi 0THOBPEMEHHOCTH
naJIeHUs Pa3IMYHBIX TN B pa3pekeHHOM BO3JIyXeE,

GyHKIMS MOAKIIOYEHHS K BAKYYMHOMY HAcoCy: HaJIM4ue,

JutnHa TpyOKu: He MeHee 80 cM.,

PE3UHOBBIC TPOOKH, HUIIIETh: HAIUYHE,

KOJIMYECTBO TEJI B TpyOKe: HE MeHee 3 IIT.

[Hap ITackansa: HaznaueHue: nemMoHCTpalys nepeaadyu Mporu3BOIUMOTO
Ha JKUKOCThH JAaBIICHUS B 3aMKHYTOM COCYZE, J€MOHCTpAIHs IOabeMa
KUAKOCTHU TIOJT AeMCTBHEM aTMOC(EepHOTro IaBIeHUS,

METALTUYCCKUA IWIMHIP C OMpaBaMH, MOPIICHb CO IITOKOM, IMOJIBIA
METAITMYECKHI 1ap ¢ OTBEPCTUSAMU: HAIUYHE,

JUTMHA IWIAHpPA: He MeHee 22 M,

TUaMeTp I1apa: He MeHee 8 cM

[ITap ¢ xonpuoM: HasHaueHue: AEMOHCTpalusl PACIIMPEHUS TBEPAOTO
TeJa MpH HarpeBaHUU,

ITAaTUB, METATHYECKOE KOIBI0 ¢ MyPTOM, IIap ¢ MEMOYKON: HATHIUE,
JUIMHA 1IeNoYKH: He MeHee 80 MM,

JIMAMETp I1apa: HE MeHee 25 MM

[{unuHIpEl CBHUHIIOBBIE CO cTpyroMm: Ha3HadyeHwe: JeMOHCTpalUs
B3aMMHOT'O TIPUTSDKEHUS MKy aTOMaMHU TBEPJIBIX Te,

KOJIMYECTBO OJIMHAKOBBIX IIWIMHIPOB: HE MEHEE 2 IIT.,

MaTepHall HUJIHHIPOB: CTalb U CBUHEII,

KPIOYKH JJTS TIOJIBENITMBAHMS: HATUIHE,
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MaJIOKOMILIEKTHBIMH, €]1.
U3M.

CTpYT, HalpasJjstouas Tpyoka: HalIuuue

[TpuGop Jlenuna: HasHaueHue: 1 HCCIEIOBaHUS 3aBUCUMOCTH
HalpaBlIeHUs MHAYKUMOHHOTO TOKAa OT Xapakrepa HW3MEHEHUs
MarHMTHOI'O IIOTOKA,

CTOMKa C KOPOMBICIIOM: HAJINYHE,

KOJINYECTBO AIFOMUHHUEBBIX KOJIEIl: HE MEHee 2 IIT.,

Ipope3b B OJHOM M3 KOJIell: HaJIn4yue

Marnut yrooOpa3HbIi JEMOHCTPALIMOHHBIN: Ha3nauenue:
JIEMOHCTpAIMsI CBOMCTB MOCTOSIHHBIX MarHUTOB,

TUI MarHUTa: HAMAarHWYEeHHBIH OPYyCOK,

KOJINYECTBO LBETOB MarHuTa: He MeHee 2,

0003Ha4YeHKE MOJIFOCOB MarHuTa: HaJIn4ue

Marsut  1ojsocoBOW  JAEMOHCTpAaLMOHHBIM  (mapa): Ha3naueHwue:
JIEMOHCTpAaLMs CBOMCTB OCTOSIHHBIX MAarHUTOB,

TUI MarHUTa: HAMAarHUYEHHbIH OpyCcOK MpAMOITUHEHHOH (HOPMBI,
KOJINYECTBO [IBETOB MarHMTa: HE MEeHee 2,

0003HaueHHE MOTIOCOB MarHUTA: HAJTMUUE

Crpenku MarHuTHele Ha ImTatuBax: Ha3HaueHue: aeMoOHcCTpanus
B3aMMOJCHCTBYS IIOJIIOCOB MAarHUTOB, OPUEHTAlMM MarHuTa B
MarHMTHOM MOJe€,

HaMarHW4Y€HHasl CTpeJIKa: HaJM4ue,

KOJINYECTBO I[BETOB MarHuTa: HE MEHee 2,

MIOJICTaBKA: HAJIN4Ne

Habop nemoHcTpanmoHHslil "JaekTpocTaTika" (31€KTPOCKONHI (2 IIT.),
cynrtaH (2 mT.), maJioyKka CTEKJSHHAsI, Majodyka S00HUTOBAs, ITATHUBbI
u3osMpyromue (2 mr.)

Mammna  snexkTpodopHas  WIM ~ BBICOKOBOJBTHBIA  HCTOYHHK:
Ha3nauenue: Ui NOMy4YEHMsS DJIEKTPUYECKOTO 3apsiia  BBICOKOTO
MOTEHLIMaNa U MOJy4YeHHUsI HCKPOBOT'O pa3psa,

JIMCKH Ha CTOMKAaX: HAJIMUIHeE,




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npumMepHble TeXHHYECKUE XapPaKTePUCTHKH OpraHusauni, ne OpraHM3alui, ABIAIOLIHNXCSH
060pyaonamm ABJIAIOIIUXCHA
MAJIOKOMILICKTHBIMH, /1. MaAJOKOMIIVIEKTHBIMH, €.
H3M. HU3M.

KOJIMYECTBO JICHICHCKUX OaHOK: HE MEHee 2,
MOJICTaBKa: HAJTUIME
Kommekt npoBojos: yuna: ue meree 500 mwm - 4 it , 250 MM - 4 wr.,
100 MM - 8 mIT., Ha3HAYCHHE: JJISI TOAKIIOUYCHUS JEMOHCTPAIMOHHBIX
npuOopoB U 00OpyIOBaHUS K HCTOYHUKY TOKa, g COOpKHU
JJICKTPUYCCKUX IIeTel, BKIIFOYAs AJIEMEHTBl U3 paboThl "IloCTOSTHHBIHM
SJIEKTPUYECKUM TOK"
[IITaTuB 1a0OpaTOPHBIN C AepIKATEIIIMA
BECHI JJICKTPOHHBIE
MeH3ypKa, npeaen usmeperns 250 mi
nuHamometp 1H
nuHamometp SH
HWIMHAP CTAIbHOM, 25 cM3
[WIAH]IP aTFOMUHUEBBINA 25 cM3
UIMH]IP aTIOMUHUEBBINH 34 cM3
[IWIAH]IP TTIACTUKOBBIN 56 cM3 (11 M3MepeHus CHITbI ApXUMea)

Ob6opynoBaHue i | npyxkuHa 40 H/m

nabopaTopHbIX padoT u | npyxkuHa 10 H/m

4.2. | yueHH4ecKHX OmBITOB | rpy3sl o 100 r (6 mT.) 8 wT. 4 mr.

(Ha ©0a3e KOMILIEKTOB
s OI'9)

rpy3 HaOOPHBIN ycTaHABIMBAET Maccy ¢ marom 10 T

MepHas JIeHTa, TUHEeHKa, TPAHCTIOPTUP

OpYCOK C KPIOUKOM U HUTBHIO

Hanpasisomas anuHoi He MeHee 500 Mm. JlomkHBI OBITH 00ecredeHbI
pa3Hbie K03 (ULIMEHTHI TPeHUs OpycKa MO HapaBIsAOLIEH

CEKYHJIOMED ANEKTPOHHBIN C TaTINKOM

HATPABIISIONIAS CO MIKAION

OpYCOK JIEpeBSIHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOM MasiTHUK C TPY30M C MYCKOBBIM MarHMTOM U C BO3MOYXHOCTBIO
W3MEHEHUS JUTMHBI HUTH

peIyar




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

0JIOK IIOJIBUKHBIN

0JIOK HENOIBUKHBIN

KaJOpUMETP

TEPMOMETDP

UCTOYHUK MUTAHUS IOCTOSHHOI'O TOKa (BBIIPAMHUTENIb C BBIXOJHBIM
HanpsbkeHneM 36-42 B wnm GatapeifHplii 010K € BO3MOYKHOCTBIO
PEryJIMPOBKHU BBIXOAHOTO HAIIPSKEHUS

BOJIBTMETp JIBYXIIpenesbHbli (3 B, 6B)

amnepMetp aByxmnpeaensHseiil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIi peauctop (peocrat) 10 10 Om
COEIMHUTEIbHBIE ITpoBOAa, 20 mT.

KITIOY

HaOOp NMPOBOJIOYHBIX PE3UCTOPOB P1S

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

ONTUYECKAsl CKaMbsl

cnang «Monenb npeaMeTa»

OCBETHUTEIh

HOJYIWINHAP C TUIAHIIETOM C KPYTOBBIM TPaHCIOPTUPOM
[Tpubop 11 3ydeHus ra30BbIX 3aKOHOB

Kanumnsipet

Hudpaxuonnas pemerka 600 mTpruxos/MmM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkano

JlazepHas yka3ka




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.

H3M. HU3M.
[Tonsiponn B pamke
Illenu FOura
Karymka MoTOK
bnox nuonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiiky sxese3Hble B OaHKe
TexHoJiornyecKkasi HANPaBJIEHHOCTh
PoGororexnuueckuit HabOp npeaHa3HA4YeH Ui M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JETajel, y3JI0B U MEXaHU3MOB, HEOOXOAUMBIX IS
CO3aHUsI pOOOTOTEXHUYECKUX YCTPOMCTB.
HaGop mnpencraBinser co0Ol KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTENIbHBIX AJIEMEHTOB U JNEKTPOTEXHUUECKUX KOMIIOHEHTOB.
HaGop mno3Bosiser coOupark (M MporpaMMHpoOBaTh coOupaemble
MOJIEJIH ), U3 AIIEMEHTOB, BXO/SIINX B €r0 COCTaB, MOJIEIN MEXaTPOHHBIX
06 . U poOOTOTEXHHUYECKUX  YCTPOWCTB  C  aBTOMAaTU3MPOBAHHBIM
pa30BaTEIIbHBIN .
KOHCTPYKTOP st | YAPABICHHUEM, B TOM MHCIIE Ha KONIECHOM XOJy, a TaKke KOHCTPYKLHH,
1 | upaktukn  Grousoro | CCHOBAHHBIX Ha HCTONL30BAHMM Tepenad (B TOM 4YMcIe YepBAYHBIX U | wr. 1 wr.
p

IIPOrpaMMUPOBAHUS €
KOMILIEKTOM JaTYMKOB

3y04aThiX), a TAKXKE pbIUaroB.

CBETOJIMOJIHBIN MaTpUYHBIA JUCIUIEd ¢ Oeloil MOACBETKOW Ha
KOHTPOJIJIEPE

KonmruecTBo mopToB BBO/IA/BBIBO/IA HA KOHTPOIIJIEpE HE MeHee 6
KonnuecTBo KHONOK HE MeHee 4

OO011ee KOIMYECTBO dIIEMEHTOB: He MeHe 520 11T, B TOM YHCIE:

1) mporpaMMHpyeMbIi OJIOK yIpaBJIeHHsI, KOTOPBIA MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEKUME;

2) CepBOMOTOPBI

3) MaT4YMK CHITBI




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

4) naT4YMK pacCTOSTHUS

5) matuuk 1BeTa

6) akkymynsTopHas baTapest

7) IlnacTUKOBBIC CTPYKTYPHBIE JIEMEHTHI, BKJIHOUast epPOpHUpPOBAHHBIC
9JIEMEHTHI: 0anKku, KyOMKH, OCH U Bajibl, COEIUHUTEIbHBIC JIEMEHTHI K
OCsIM, TIECTCPHH, IPEIHA3HAUCHHBIC I CO3/JaHUS YCPBSIYHBIX W
3yOuaThIX Mepeayd, COSUHUTENbHBIC U KPENEe)KHbIE SJIEMEHTHI;

7) [TporpamMmmuoe obecrieueHue, UCTIOIB3yeMOe TUIs
IPOrpaMMHUPOBAHUA COOUpaeMbIX pPOOOTOTEXHUUYECKUX MOJeNIed U
YCTPOMCTB, JOCTYIHO JJIsI CKauuBaHus U3 ceTh MHTepHer

OO6pa3zoBaTeabHBII
HAaboOp 1O MeXaHMUKe,
MeXaTpOHHKE u
pOOOTOTEXHHKE

KoMmmuiexT 17151 u3y4eHust OCHOB JIEKTPOHUKU U POOOTOTEXHUKH

HaGop nomkeH ObITh IpeqHa3HAYESH JUTS IPOBEACHUS yUeOHBIX 3aHATHIA
[0 DJIEKTPOHUKE M CXEMOTEXHHUKE C LeNbl0 H3yuyeHus Haubosee
pacpoCTpaHEHHOW 3JIEMEHTHOW 0a3bl, MPUMEHSEMOU /Il WHXKCHEPHO-
TEXHUYECKOTO TBOPUECTBA YYaIIMXCS M pa3pabOTKH y4eOHBIX Mojeien
poboToB. Habop 1oykeH MO3BOJATH YYal[UMCS Ha NMPAKTUKE OCBOUTH
OCHOBHBIE ~ TEXHOJIOTUM  HPOEKTHUPOBaHUA  POOOTOTEXHHUECKUX
KOMILJIEKCOB Ha MpUMEpPEe yueOHBIX MojieNiell poOOTOB, a TaKKe U3YIUTh
OCHOBHBIC TEXHHUYECKHE pEIIeHUs B 00JacTh KHOEpHETHYECKUX U
BCTPAMBAEMbIX CHCTEM.

B cocraB koMmieKkTa JOMKEH BXOOUTh HA0Op KOHCTPYKTHBHBIX
3JIEMEHTOB JJIs1 COOpKM MakeTa MaHUIYJISILIMOHHOTO po00Ta, KOMILIEKT
METAJIMYECKUX KOHCTPYKTUBHBIX 3JEMEHTOB [UIsi COOpKM MakeTa
MOOWJIBHOTO POOOTa U T.II.

B cocraB xomriekTa BXOAWUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3YYEHUS OCHOB D3JIEKTPOHUKH M CXEMOTEXHHKH, a TaKK€ KOMILIEKT
OPUBOJOB M  JATYMKOB  pa3IMYHOIO THUHA s pa3paboTKu
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B coctaB koMmIUIeKTa JTOJKHO BXOJAWUTH: MOTOPBI C IHKOJIEPOM - HE

1 mrT.

1 mrr.




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

MeHee 2IIT, CepBONPHUBOJ OOJBIION - HE MeHee 41T, CEepBOINPUBO
Majblii - HE MeHee 2INT, WH(PpaKpacHBIM AATYMK - HE MEHee 3IIT,
YIBTPAa3BYKOBOM JaT4YMK - HE MEHee 3IUT, JaTYMK TEeMIIepaTyphl - HE
MeHee 1T, [OAaTYMK OCBEIIEHHOCTH - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHJEHCATOPHI, CBETOIMOIbI
pa3IMYHOTO HOMMHAJA), KOMIUIEKT WPOBOAOB Ui Oecrnac4yHoro
MPOTOTUIIMPOBAHUS,  IUIaTa  OECMaeyHoro  MPOTOTUIIMPOBAHUS,
AKKYMYJIATOD U 3apsSAHOE YCTPOUCTBO, .

B coctaB koMIIiekTa 10KEH BXOUTh MPOTPaMMUPYEMbIA KOHTPOJLIEP,
nporpammupyemsiii B cpene Arduino IDE wnu aHanoruyHsix cBoOOIHO
pacnpocTpaHsIeMbIX cpenax pa3paloTKu. IIporpammupyemslii
KOHTPOJUIEP JOJDKEH 001a/aTh MOpTaMu i MOAKIIOYEHUS HU(POBBIX
W aHaJoroBBIX ycrpoictB, mHTEepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth i WiFi.

B cocrtaB xomriekTa J0JIKEH BXOIUTH MOIYJIh TEXHUYECKOTO 3pEHUs,
MPEJICTABIISIFOIINI COO0M BBIUMCIUTENHHOE YCTPOUCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO siiep - HE MeHee 41T, yacToTa sipa He
menee 1.2 I'Tu, oobem O3Y - He meHee 512MO, 00beM BCTPOECHHOM
namsTH - He MeHee 81'0), MHTErpupoOBaHHOW KaMepol (MaKCHUMaJbHOE
pa3pelieHue BUAECONOTOKa, MepeaaBaemoro no uHrepdeiicy USB - He
meHee 2592x1944 en.) w onTHueckod  cuctemoil.  Momaynb
TEXHUYECKOTO 3pEeHHUs JODKeH o001aJaTh COBMECTUMOCTBIO €
Pa3IUYHBIMH ~ TIPOTPAMMHUPYEMBIMH  KOHTPOJUIEpPAMHU € TTOMOIIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moaymnp TeXHUYECKOTO
3peHusi JOJKEH HMMETh BCTPOCHHOE NPOrpaMMHOE oOecreueHne Ha
OCHOBE ONEpPAlMOHHOW CHUCTEMBI Linux, MO3BOJISIOIIEE OCYIIECTBISThH
HACTPOWKY CHCTEMBbl MAIIMHHOTO OOYYEHUsS IMapaMeTPOB HEUPOHHBIX
ceTell s 0OHapy)eHUs: 00BEKTOB, OMpeAeIEHUsI UX TapaMeTPOB U
JanbHENIIeH nIeHTU(PUKAITNN.




HaumenoBaHme
o0opynoBaHust

KpaTkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €]1.

H3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MaJIOKOMILIEKTHBIMH, €]1.
U3M.

KommuiekT pomkeH oOecrneunBaTh BO3MOXKHOCTh HM3yU€HHUS OCHOB
pa3paboTKu IPOrpaMMHBIX U amnmapaTHBIX KOMIUIEKCOB WHKXEHEPHBIX
cuctem, pemieHnii B cepe "MHTepHeT Bemiei", a Takke pEIICHUH B
o0nactu poOOTOTEXHUKH, MCKYCCTBEHHOTO MHTEIJIEKTAa M MAIIMHHOTO

o0OyueHusl.

Kom

NbITEPHOE 000PyI0BaHHE

Hoyt0Oyx

®Dopm-PakTop: HOYTOYK;

Kectkas, HeoTKIItOUaeMas KiaBuaTypa: HaJlu4uue;

Pycckas packiazika KjiaBUaTypbl: HaIMYHE;

Juaronane skpaHa: He MeHee 15,6 110iMOB;

Pazpemenue skpana: He Mmenee 1920x1080 nukcenei;

KonuuecTBo s1ep npoueccopa: He MeHee 4;

KonngectBo MoTokoB: He MeHee §;

bazoBas TakToBas yactoTa nponeccopa: ne menee 1 I'T;
MakcumManbHas TakTOBasi 4acToTa mpoueccopa: He MeHee 2,5 ['T';
Komr-namsate nporieccopa: He MeHee 6 MOaiir;

O0beM yCTaHOBIIEHHON ONEepaTUBHOM mamsTh: He MeHee § ['0ailT;
O06beM noaAepKUBAEMON ONEPATUBHOM MaMATH (151 BO3MOKHOCTH
pacmiupenusi): He meHee 24 ['6aiit;

O0wem Hakonurens SSD: He menee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThI OT OaTapen: He MeHee 6 YacoB;

Bec HoyTOyKa ¢ yCcTaHOBJIEHHBIM aKKyMyJsiTopoM: He Ooiee 1,8 kr;
Buemnuit unarepdeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOOTHBIX;

Buemnuit unrepdeiic LAN (ucnonb30BaHuE MEPEXOTHUKOB HE
MPEAYCMOTPEHO): HATTUYHE;

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

BecnipoBonnast ez Wi-Fi: Hanmume ¢ mognepxkoit crangapra |IEEE
802.11n wm coBpeMeHHee;

3 miIT.

2 IIT.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

CKaHep, KOIup)

TexHonorus nevaru: jgazepHas

MakcumanibHOe pazpenieHue neyaru: He menee 1200%1200 Touek;

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

HaumeHnoBanue opraHu3anmi, He o
Ne Kparkue npumMepHble TeXHHYECKUE XapPaKTePUCTHKH OpraHM3alui, ABIAIOLIHNXCSH
060pyaonamm ABJIAIOIIUXCHA
MaAJOKOMIIVIEKTHBIMH, €.
MAaJIOKOMIIJICKTHBIMHU, €/1.
HU3M.
H3M.
Web-kamepa: Hannume;
Manunynstop "Mblllib": HAUIMYKE;
[TpemycraHoBICHHAS OTICPAIMOHHAS CUCTEMA C TpadruecKumM
M0JIb30BaTEILCKUM HHTEpGelicoM, obecrieunBarorias paboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECHCTEMHBIX
MPUIOKEHUIN: HATMYHE.
Tumn yerpoiictBa: MOV (¢hyHKIMH nIedaTH, KOMUPOBAHUS,
CKaHHUPOBAHHUA);
®opmar Oymaru: He MeHee A4;
Moy (mpuHTED, p y . ’
2 L{BeTHOCTB: YepHO-OEIIbI; 1 . 1 .




MPOPUJIBHBIN KOMILIEKT OBOPYJOBAHUSA

TABJIALIA Ne2

HaumenoBanue
000py10BaHust

KpaTKHe MNPUMEPHBLIEC TEXHUYIECCKHE XaPAKTEPUCTUKHA

KosmvecTBO equHUI 1151
npo¢uiIbLHOro
KOMILIEKTa

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

KoanuecTBo exuHuL As
npo¢ujILHOro
KOMILIEKTa

(MaJ10KOMILIEKTHBIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

BA30OBAS (OBA3ATEJIBHASA YACTD)

ECTeCTBeHHOHay'—IHaﬂ HaNnmpaBJIC€HHOCTb

[udposas nmadopaTopus
1. 1o Ouosiorun
(yueHuueckas)

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX pabOT HA YpOKax Mo OMOJIOTHH B
OCHOBHOM IITKOJIC ¥ IPOEKTHO-HCCIICTOBATEIBCKON e TSIIEHOCTH YIaIHXCSI.
Kommnekranus: becnpoBoiHO# MyIbTUIATYUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JTATYHKAMH:

JlaTuuk BiaakHOCTH ¢ AuanazoHoM uzMepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C IMAINa30HOM M3MepeHus He yxxe ueM ot 0 110
180000 1k

Haruuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH

JlaTuuk TemMnepaTypsl ¢ qUana3oHoOM U3MEpeHus He yxe yeM oT -20 1o
+140C

JlaTuuk AIEeKTPOMPOBOIUMOCTH C IUaNla30HAMU U3MEPEHHUs He yxe yeM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MxCwm

JlaTuuk TemnepaTypbl OKpYy>Karolieil cpeibl ¢ Juana3oHoM U3MEpEeHHsI He
yxke gem ot -20 mo +40

AKceccyapsl:

Ka6ens USB coeauHuTENBHBIN

3apsiiHOE yeTpoiicTBO ¢ kabemem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu nudpoBoi 1adbopaTopuun
[{udposas BuIeOKaMepa ¢ METAJUTMYECKUAM IITATHBOM, pa3pelicHue He
menee 0,3 Mmukc

[IporpamMmmMHoOe obecrieueHue

MeTtoauueckue pekomenaanuu He meHee 30 paboT

VYmakoBka




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

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
OpraHM3aluu), . U3M.

Hanuuue PYCCKOA3BIYHOT'O caiita NOAACPIKKHU, HATNINEC BUACOPOJINKOB.

[udposas nmadopaTopus
0 XUMHHU (YdEeHHYECKast)

OO0ecrieynBaeT BBIMTOJIHEHUE JIA0OPATOPHBIX padOT MO XUMUH HA YPOKaX B
OCHOBHOI IITKOJI€ U IPOEKTHO-UCCIIEI0BATENbCKON JEATEIbHOCTH YUaIHXCA.
Kommnekranus:

BecripoBoHOM MyIbTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JAaTYUKAMU:
Hatuuk pH ¢ nuanasonom uzmepenus e yxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOUW TeMIepaTypsl (TEpPMOMAPHBIN) ¢ JUATa30HOM U3MEPEHHUS
He yxe uyeM ot -100 1o +900C

JlaTuuK AIEeKTPOMPOBOIUMOCTH C IUAaNla30HAMU U3MEPEHUs He yxe 4yeM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm

JlaTuuk TemMnepaTrypsl MIATHHOBBIN ¢ AMAMa30HOM U3MEpPEHUs HE YKe YeM
ot -30 1o +120C

OTtnenvHBIE JATYUKH:

JlaT4MK ONTHYECKOM IJIOTHOCTH 525 HM

AKkceccyapsl:

Kab6ens USB coennauTeIHHBIN

3apsiiHOE yeTpoiicTBO ¢ kabemem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 1O dKCIUTyaTauu HuGpoBoi 1abopaTopuu

Ha6op nabopaTopHoii ocHacCTKH

[TporpammHuoe oGecrieueHue

MeTtoaudeckue pekomenpanuu He MeHee 40 padbot

Hannuue pycckosI3pI9HOTO caifTa MOIIePKKU

Hannune Buaeopoamkos.

3 .

2 IIT.




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

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
OpraHM3aluu), . U3M.

[udposas nadopaTopus
no usuke
(yueHuueckas)

Ob6ecrieynBaeT BBIIOJIHEHUE SKCIIEPUMEHTOB 0 TeMaM Kypca (PU3UKH.
Kommnekranus:

BecripoBoiHOM MyIBTUAATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMH JTaTYHKAMHU:
[{udpoBoii JaTYNK TEMIIEPATYPHI ¢ JUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udposoii gaTIMK aOCOTIOTHOTO JABJICHUS C TUAa30HOM U3MEpPEHHs He
yxke ueM oT 0 7o 500 klla

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

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM oT -2 110 +2B
oT -5 mo +5B; ot -10 no +10B; ot -15 mo +15B

JlaTunk Toka He yxe uem ot -1 1o +1A

JlaTuMk akcenepoMeTp ¢ NoKa3aTelIsIMU He MeHee ueM: +2 g; +4 g; £8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coennnutensHbIi

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KonctpykTop m1st mpoBeIcHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 10 dKCIUTyaTaliu HudpoBoii 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosI3pIYHOTO cailTa MOIEPHKKHU

Hanuune Buaeoposukos.

Komnb

I0TepHOE 000PYyI0BaAHUE

4.

Hoyt0yx

dopm-PaxTop: HOYTOYK;

3 mr.

2 IIT.




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

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
OpraHM3aluu), . U3M.

XKectkas, HeoTKIIIOUaeMasi KaBUaTypa: HaJlu4ue;

Pycckas packiiagka KinaBuaTyphl: HaJIM4KE,

Juaronanb skpaHa: He MeHee 15,6 q10iMOoB;

Pa3pemenue skpana: He meree 1920x1080 nukceneii;

KonunuecTBo sinep mporeccopa: He MeHee 4;

KonngecTBo moTokoB: He MeHee §;

bazoBas TakToBas yactoTa npoueccopa: He menee 1 ['T;
MaxkcuMaibHas TaKTOBas 9acToTa rpoieccopa: He menee 2,5 I'T;
Kom-mamste npoueccopa: He meHee 6 Moaiir;

O0beM yCcTaHOBIIEHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaepKUBacMON ONePaTUBHOM MaMATH (111 BO3MOKHOCTH
pacmpenusi): He MmeHee 24 ['6aiT;

O6mnem Hakonutelns SSD: ne menee 240 I'0aiiT;

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

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyIsiTopoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crangapra He Huxe 3.0: He MeHee Tpex
CBOOOIHEBIX;

Bueunuit unrepgeiic LAN (ucnoiab30BaHuE NMEPEXOIHUKOB HE
MPEeIyCMOTPEHO): HAIUYHE,

Hanuuune monyneit u uatepdeiicoB (MCIonb30BaHNEe MMEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI,

becnipoBoanast cBs13b Wi-Fi: Hamuuwme ¢ moaepkkoit crangapra IEEE
802.11n wiu coBpeMeHHee;

Web-kamepa: Hamuuue,

Manunynsatop "Mpllb": HaIU4KE;

[IpenaycranoBneHHas onepaoHHas CHcTeMa ¢ rpaduIeCcKuM
MOJIb30BaTEIbCKUM UHTEp(delicom, obecrednBaromias paboTy

pacnpocTpaHEHHBIX 00pa30BaTEIbHBIX U O0IIECHCTEMHBIX MPUITOKEHHIA:




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

KoanuyecTBo eqmHuAI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3amnuu, He

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMHJIeKTHLIM), opram/lsamm), €. U3M.
ell. U3M.
HaJu4ue.
Tun yctpoiictBa: MOV (pyHKUIMHN eyaTy, KOMTMPOBAHHS, CKAHUPOBAHUS ),
dopmar Oymaru: He MeHee A4;
5 M®YV (npunrep, ckanep, | L[BeTHOCTB: yepHO-OebI; | e | e
' KOITHP) TexHomorHs MeyaTH: a3epHas ' '
MakcumanbHoe paspenieHue neyaru: He Menee 1200x1200 touek;
Hurepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHNOJHUTEJBHOE OBOPYJIOBAHUE
EcTecTBeHHOHay4YHasl HANIPABJIEHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKaxX MO OMOJIOTUU B
OCHOBHOM IITKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIBCKOM IEATETbHOCTH yUaIXCsl.
Kommekranus: becnpoBoiHOM MynbTUIATYUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JaTtunk BnaxxHoctu ¢ AuanazoHom uzMepenus 0...100%
JlaTauk OCBEIIEHHOCTH C IMANa30HOM M3MepeHus He yxke ueM ot 0 110
180000 1k
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
Hudposas nadboparopust | JlaTunk Temreparypsl ¢ IUana30HOM U3MEPEHUs He yxe yeM oT -20 1o
1. o Ouoaoruu +140C 1 . 1 .
(yueHuueckas) JlaTauK 2JIEKTPOTPOBOIUMOCTH C IMAINIa30HAMU H3MEPEHHUs He yxe 9yeM oT O

10 200 MmxCwm; ot 0 g0 2000 MxCwMm; ot 0 7o 20000 MkCwm

JlaTauk TeMIepaTypbl OKPYKaIoMIeH cpeibl ¢ TUarna30HOM U3MEPECHHSI He
yxke uem oT -20 o +40

AKceccyapsl:

Kabens USB coenuHuTenbHbIi

3apsiHOE YCTPOMCTBO ¢ Kaberem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 10 dKCIUTyaTaliu nudpoBoii 1abopaTopuu




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

KoanuyecTBo eqmHuAI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

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

KoaunyecTBo exmHuI A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

[ludpoBas BugcOKamMepa ¢ METAUTMYECKIM IITATUBOM, pa3pelieHue He
menee 0,3 Mmukc

[Tporpammuoe obecnieueHue

Metoanueckue pekomenaanuu He menee 30 padot

YnakoBka

Hanume pyccKos3bI9HOTO caiiTa MOICPIKKHU, HAJTMYHE BUICOPOINKOB.

[udposas nabopaTopus
1o XUMHH (ydCHHYECKas)

ObecrieunBaeT BBIIIOJIHEHUE JIA0OPATOPHBIX padOT IO XMMUM HA YPOKaX B

OCHOBHOM IIKOJIE U HpOGKTHO'PICCJICIIOB&TGJII)CKOﬁ ACATCIIBHOCTH yUallluXCs.

Komruiekramnus:

BecnipoBogHON MYTBTHAATYHMK 110 XUMHUH € 4-MSI BCTPOCHHBIMU JTaTYNKAMHU:
Haruuk pH ¢ auanazonom usmepenus He yxxe uem ot 0 1o 14 pH

JlaTuuk BbICOKOM TemnepaTypsl (TEpMONApHBI) C TMana30HOM U3MEPEHUS
He yxe 4eM ot -100 1o +900C

JIaT4HK 3JIEKTPOIIPOBOIUMOCTH C IMaNa30HaMu H3MEpPEeHHs He yxe ueM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwm; ot 0 7o 20000 MkCwm

JlaTyuk TeMnepaTyphl ITIATHHOBBIN C HANIa30HOM U3MEPEHHUS HE YiKE YeM
ot -30 o +120C

OTaenbHbIe TaTYNKH:

JlaT4rMK ONTHYECKOM IIIOTHOCTH 525 HM

AKceccyapsl:

Kab6ens USB coennnuTenbHbIi

3apsiHOE yCTPOMCTBO ¢ Kaberem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuy HudpoBoi 1abopaTopuu

HaGop nmabopatopHoii 0OCHaCTKH

[IporpamMmmMHoOe obecrieueHue

Metoanueckue pekomeHanuu He menee 40 padbot

Hanuuue pycckos3pIMHOTO caiTa noIIepKKU

1 mr.

1 .




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

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
OpraHM3aluu), . U3M.

Hannune Buaeopoaukos.

Hudposas maboparopust
1o ¢usuke
(yueHunueckas)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB MO0 TEMaM Kypca (pH3UKH.
Komruiekranus:

BecripoBogHOM MyJIETHAATUHK 110 PU3UKE C 6-F0 BCTPOCHHBIMH TaTYHKAMHU:
[udpoBoii gaTynk TeMIepaTypsl ¢ AUAMA30HOM U3MEPEHHSI HE YK€ YeM OT -
20 no 120C

udpooii gaTunk aOCOTIOTHOTO JABJICHHS C JUAMa30HOM U3MEPEHUS He
yxe ueM ot 0 10 500 kIla

JlaTyuk MarHUTHOTO TOJIS C TMANIa30HOM U3MEPEHUS He yxke 4eM oT -80 110
80 mTn

JlaTuuk HampspKEHU ¢ AMana3oHaMu U3MEPEeHUs He yxKe ueM ot -2 110 +2B ;
oT -5 1o +5B; ot -10 go +10B; ot -15 o +15B

JlaTuuk Toka He yxe 4eM oT -1 1o +1A

JlaTuuk akcenepoMeTp C MoKa3aTelssMU He MeHee ueM: £2 g; +4 ¢; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Kab6ens USB coennnurtenbHbIi

3apsiiHOe yeTpoiicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp /115 IPOBEACHHUSI SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 1O dKCIUTyaTauu HuGpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomenaanuu (40 pador)

Hannune pycckosI3pIYHOTO cailTa MOIIEPHKKI

Hannuue BUACOPOIHKOB.

1 mr.

1 .

[udposas nadbopaTopus
no puznonorun

ObecrnieunBaeT NMpoBeieHNe UcCe10BaHus M0 G yHKIIMOHUPOBAHUIO
yesoBeyeckoro opranusma. Kommnexranus: becpoBogHON MyJIbTHAATYUK

1 mrr.

1 .




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

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
OpraHM3aluu), . U3M.

(mpo(hUIBHBIN YPOBEHB)

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

JlaTumk myJsibca ¢ quana3’oHoM u3MepeHus He yxke ueM oT 30 go 200 yu/muH
JlaTyuk TemmepaTyphl Teja ¢ TUarna3oHOM U3MEPEHUs He yxKe 4yeM oT +25 1o
+40C

JlaT4rK 4acTOTHI IBIXaHHS C TUATa30HOM M3MepeHus He yxe yem ot 0 1o
100 uukiIoB/MUH

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

OTtnenpHBIE YCTPOMCTBA:

Hatruuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Haruuk pH ¢ nuanazonom usmepenus He yxe yeM ot 0 1o 14 pH

JlaTuMK cuioMep ¢ Arana3zoHoM U3MepeHus He yxke uyem ot -40 mo 40 H
JlaT4MK OCBEIIEHHOCTH € AMaNa30HOM MU3MepeHUs He yxe ueM oT 0 10
180000 nx

AKkceccyapsl:

Kab6ens USB coennuuTenbHBIN

3apsHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTop /1711 TpOBeCHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOoACTBO 1O 3KCIUTyaTaluu HudpoBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

MeTtoaudeckue pekomenpanuu He MeHee 20 padboT

Hanunuue pycckosi3pI9HOTO caifTa MOIAePHKKU

Hanuune Buaeopoankos.

Hudposas naboparopust
TI0 3KOJIOTHH

ObecnieurBaeT MPOBEICHUE YIEOHOTO SKOJIOTUUECKOTO MOHUTOPHHTA
WHCTPpYMEHTAILHBIME MeTo1aMu. Habop npumeHsieTcs mpu u3yuyeHuu
9KOJIOTHUHU, OMOJIOTUH, XUMHH, TeoTpaduu ¥ TPUPOIOBEACHHS, a TAKKE TS
WHAWBUAYAJIBbHBIX UCCICIOBAHUSA U HpOCKTHOfI NCATCIIPHOCTHU IIKOJIBHUKOB.

1 mrr.

1 .




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

KoanuyecTBo eqmHuAI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

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

KoaunyecTBo exHuI Aas
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

Komrmiekranus: becnpoBoiHON MyTbTHIATYHUK O IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOCHHBIMH JATYUKAMH:

JlaTyuk HUTPAT-UOHOB

JlaT4MK XJIOpHUI-HOHOB

Hatuuk pH ¢ quamazonom uzmepenus He yxe uem ot 0 o 14 pH

JaTunk BnaxxHocTH ¢ quanazonom usmepenus 0...100%

JlaTuyuk OCBEIIEHHOCTH C IUala30HOM U3MepeHus He yxxe uem ot 0 110
180000 nx

JlaTuuk TemMnepaTtypsl ¢ JUana3oHoOM H3MEpeHus He yxe yeM oT -20 1o
+140C

JlaTuuK AJIEeKTPONPOBOAUMOCTH C IUaNla30HaMU U3MEPEHUs He yxe yeM oT 0
10 200 MmxkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm

JlaTuuk TeMmepaTypbl OKpYysKarollei cpeibl ¢ IUana3oHoM U3MEPEHHUs He
yxe ueM oT -20 no +50C

OTtnenpHBIE JATYUKH:

JlaTuuk 3ByKa ¢ QyHKIMEH WHTETPUPOBAHUS C TUATIA30HOM U3MEPECHHUS
yacToT He MeHee ueM oT 50 I'ry go 8 I

JlaTuuk BIQXKHOCTH ITOYBHI C TMANIA30HOM U3MEpeHHs He yxke ueM ot 0 110
50%

Jatauk kucnopoa ¢ quanazoHoM usmeperus ot 0 go 100%

JlaTYMK OMTHYECKOM IIOTHOCTH 525 HM

Jatauk ontrdeckoit motHocTH 470 HM

JlaTyuk TypOUIUMETp ¢ AHana3zoHoM u3mMepeHus He yxe ueM ot 0 1o 200
NTU

JlaTuuk OKHcH yriiepoja ¢ [uana3oHoM n3MepeHus He yxxe uyem ot 0 no 1000
ppm

Axceccyapbl:

Kabens USB coeaunauTenbubiii (2 mir.)




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

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
OpraHM3aluu), . U3M.

3apsaHOE yCTPOMCTBO ¢ Kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepieHb IS 3aKPEIUICHUS JaTYMKOB B IITATHBE

Kpartkoe pykoBOJCTBO 10 3KCIUTyaTaluu udpoBoi 1aboparopuu
[TporpammHuoe oOecrieueHue

Metoanueckue pekomenaanuu He menee 20 padot

YnakoBka

Haym4ue pyccKOsS3bIMHOTO caiiTa O ICPIKKH, HAJTMUUE BHICOPOIHKOB.

Muxkpockon 1uppoBoit

Tun Mukpockorna: OuoJIOrHIecKui

Hacanka MEKpOCKOITa: MOHOKYJISIpHAS
Haznauenue: nabopaTopHbiii

MeTtoJ ucciieioBaHus: CBETIIOE 10JIe
Marepuan ONTUKH: ONITUYECKOE CTEKIIO
YBenn4yenne MUKpockora, kpat: 64 — 1280
Oxynsapsr: WF16x

O6bextuBbl: 4x, 10x, 40xs (MOANPYKUHEHHBIH )
PeBonbBepHas rojoBka: Ha 3 0ObEKTHBA

Tun noacBeTKu: 3epKajo Win CBETOUO]
PacnonoxeHne noacBETKH: BEPXHSSI U HHKHSIS
Marepuan kopmyca: MmeTail

[IpeameTHslii cronuk, MM: 90

Ncrounuk mutanus: 220 B/50 I'n

Uwncno Meranukcenei: 1

1 .

1 mrr.

Ha6op OI'D o xumun

B nabop Bxoasar Becsl nabopatopusle anekrponnsie 200 r, ciupToBKa
nabopaTopHas, BOPOHKA KOHHUYECKasl, MaJovKa CTeKJIsHHAas, npooupka I1X-
14 (10 wityk), cTakaH BeicOKui ¢ HocukoM BH-50 ¢ metkoii (2 mTyku),
LHWINHAP U3MepUTENbHbIN 2-50-2 (CTeKIIHHBIN, C IPUTEPTON KPBIIIKON),
mTaTuB Uit Tpooupok Ha 10 rHé3 N, 3aKUM MPOOUPOIHBIHA, IITTATEIh-

1 mrr.

1 mrr.




HaumenoBanue
00opy10BaHus

KpaTkue npuMepHbie TEXHUYECKHE XapaKTePHCTUKH

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
OpraHM3aluu), . U3M.

nokeuka (3 mryku), Ha0op (PIAKOHOB ISl XpaHEHUS PACTBOPOB H
peakTuBoB (00beM (akona 100 mit - 5 KOMITIIEKTOB 1O 6 MTYK, 00BEM
¢dnakona 30 My - 10 KOMIUIEKTOB 110 6 MITYK), IAJIUHIP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mtykn), ctakan Beicokuit S00 mi (3 mTyku), Habop
epIIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JIs
MBIThsI KOJIO - 3 IITYKH), Xanat 0enblid X/0 (2 ITykn), IepuaTKH PE3MHOBBIC
XUMHYECKHE CTOWKHE (2 MITYKH), OYKU 3alUTHBIC, GUIBTPEI OyMaKHbIC
(100 mmityk), roprouee as cniuproBok (0,33 ).

B coctaB Ha0op BXOJAT peaKTUBbI: AIFOMHHHUIA, KENE30, COJISIHAS KUCIIOTa,
METHIIOpaHXK, peHosdrarent, aMMHUaK, MePOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B 00IIeH CI0XKHOCTH - 44 pa3iIMyuHbIX BEUIECTB,
WCIIOJIb3YEMBIX JIJISl COCTABJICHHSI KOMIICKTOB PEAKTUBOB IPH MPOBEACHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 110 KYpPCY HIKOJIBbHON XUMUH.

YueOHas maboparopust
10 HEWPOTEXHOJIOTUH

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

Pemcrpaum{ A0JDKHA OCYIICCTBIIAACTCA HCMHBA3UBHO, CYXHUMH JJICKTPOJaMU.

B03M0OXXHOCTBIO KpPEIUIEHHS K PYKE YEJIOBEKA, YTO JOJKHO 1aBaTh
BO3MOKHOCTBH PETUCTPUPOBATH DJIEKTPUUECKYIO aKTUBHOCTH MBIIIIIHI B
o0ractu, HaJ KOTOPOM pacmoiaraetcs kpemneHue. [Ipu HanpsxeHun
MBIIIIIBI JOJIKHA OBITH 00ecTieueHa BO3MOXXHOCTh HAOIIOICHUS ITyYHOCTH
curHana (T.e. npucyrctsue OMI'), mpu paccaabIeHUN MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecreynBaeT BO3MOXKHOCTh PETUCTPALIUN
curazia goromieruzmorpammsl (OIIIY) onTuueckum myrem, 3a cHeT
W3MEHEHHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETa, 00HEM KOTOPBIX
W3MEHSETCS MO BO3CHCTBHUEM TYJIbCOBOM BOJTHBI. CEHCOp AOMKEH OBITh
obecrniedeH BO3MOKHOCTBIO KPETUIEHHUS K TIOYIIIEUKE Majbla YeIoBeKa.

1 .

1 mrr.
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Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTD: PETHCTPALIUN
curHana snekrpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpanu# |, |1 u Il oTBeieHMiT; MOIKIIOUESHHS SJIEKTPOIOB K CEHCOPY C
MOMOIIIBIO COCMHUTENBHBIX MPOBOAOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 e menee 1 mt. obecnieunBaeT BO3MOKHOCTb: PETUCTPALIUU
CUTHaJja KoxkHO-ranbBannueckoil peakuuu (KI'P), peructpanus kotoporo
OCYILIECTBIISIETCS] HA TIOCTOSSHHOM TOKE; [TOJIKJIFOUEHUS K TEJly YEJIOBEKa C
MIOMOIILBIO CYXUX 3JIEKTPOJOB, MOJKIIFOUEHUE KOTOPBIX K CEHCOPY
OCYIIECTBIIsAETCS ¢ TToMotsio TouchProof passemos.

Cencop Tun 5 He menee 1 mT., 06ecreynBacT BO3MOXKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (D917) ¢ moMoLIbIo CyxXux
HEWHBA3UBHBIX JJIEKTPOJOB; PETUCTPALIMH dJIEKTPUUECKON aKTUBHOCTU
Pa3HbIX J0Jei MO3ra; MOJKIOYEHHS 3JIEKTPOAOB K CEHCOPY C OMOIIbIO
COEIMHUTEJNIBHBIX NMPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKpEIICHUS 3JIEKTPOJOB Ha TOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He menee 1 mT., o6ecriedrBaeT BO3MOKHOCTbD: PETUCTPALUU
CUTHaja Kojiebanus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeIeIeHUs
Y4acTOTHI AbIXaHMSL.

YceTpoiicTBo /it cOopa TaHHBIX OT CEHCOPOB U Mepeiayy Ha NEPCOHAIbHbIN
KOMIIbIOTEp 00€CceurnBaeT BO3MOXKHOCTh COOpa JTaHHBIX OT MOJKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmouenne
nentpanbHoro moayis k I1K ¢ momomsto USB-kabens. LlenTpanbHbIit
MOZYJIb UMEET He MeHee | 1IT,: rabBaHn4ecKyro n3osanuio ot [1K.
LleHTpasbHBIi MO b 00€CIIEUNBAET BO3ZMOKHOCTh OJJTHOBPEMEHHOTO
MOJIKJIIOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxapiit u3 BxoaoB LlenTpanbHoro
MOJTyJIsl UMEET TajibBaHUUYECKYIO U300 (0OecrieueHre MeKKaHaIbHOM
rajibBaHnyeckoi nzossiun). [lonkmouenue cencopos k LleHTpanbHOMY
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MOJIYJIIO OCYIIECTBIISIETCS C TOMOIIBIO CHIEIHATN3UPOBAHHBIX PAa3bEMOB
tuna LEMO, oGecnieunBaromux npaBUiIbHOCTh MOJKIIOUYEHUS pa3beMa 1
CHIDKAIOIIUX PUCK CITYYalHOTO KacaHUsl Pa3beMOB TOKOIIPOBOISIINX
9acTeil, a TakyKe 00eCIIeYNBAIONINX 3aIIUTY OT HECAHKIIMOHHPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOIBHBIM YCTPOUCTBAM.

Monynpe «KHonka» He meHee | 1mT., 06ecrieunBaeT BO3MOKHOCTh: Pa3METKU
PETUCTPUPYEMBIX CUTHAIIOB U OTMEUaTh HE MEHEe 3-X Pa3IMUHBIX KaTErOpUu
COCTOSIHUM.

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

[IporpammHuoe obecnieuenue (nanee - [10). lomkHo obecnieunBaTh
BU3YJIM3AIUIO 1 00pabOTKY PETUCTPUPYEMBIX CUTHAIIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJKHO COCTOSITh U3 BKJIAIOK, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpaduKoB, HEOOXOTUMBIX ISl OTOOPAKEHUS
TpeGyeMoii nHpopmanuu.

JlomkHa UMEThCS BKJIAAKa /111 OJTHOBPEMEHHOTO MMPOCMOTpPa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOJAKIIIOUEHHBIX K LleHTpasibHOMY MOIYIIIO.
OT10 0becrneuynBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOJIUTrpaduyecKoro)
pexkuma paboThl yCTpOHCTBa.

Taxxe TOMAKHBI UMETHCS BKJIAIKH /711 BU3YaJIU3allMi CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIIKH; a TAKKE
MIPOU3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE [T
TOTO WJIM MHOT'O CUTHAJIA BEINYMHBI.

ITO nomxHO MaBaTh BO3MOXXHOCTh BU3yaJIU3aIliy U 00pabOTKHI
PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3anus CUTHaua, CIEeKTp CUTHAJIA, aMIUIUTYIHbII TPUTTEP

- ®OI1II": Bu3yanu3aius CUrHaia, CIeKTpa CUTHaJa, TaXOrpaMMBI, Tpaduk
yJbca
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- OKT': Bu3yanu3aius CUTHaIa, TaXOrpaMMbl, TpaduK Myabca

- KI'P: Bu3yanuzanus curmaia

- ODOI': Bu3yanu3anus CUTHaNa, CIIEKTP CUTHAJIA, aMIUTUTYAa alnb(a-puTMma,
aMIuInTya 6era-purMma.

- CeHCOp AbpIXaHUS: BU3yaJln3allisl CUTHATIA,

- Knomka: Bu3yanu3anus curnansa pa3sMeTKu

[1O nomxHO UMETh BO3MOKHOCTh KaCTOMHU3aluu U HacTpouku 110 nms

3¢ peKkTUBHOrO 0TOOpaXKEeHUs rPaUKOB: HACTPOIKA IIBETA, BHIOOD
mapaMeTpoB I aHATIN3a, BEIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpadpukoB. [10 101KHO UIMETh BO3MOKHOCTb 3aIUCH U
BOCTIPOU3BEICHHS PETUCTPUPYEMBIX CUTHAIIOB.

Bo3MOXHOCTE HACTPOIKHU NTapaMeTpoB (GUIBTPALIMU CUTHANA C TOMOIIBIO
(GUIbTpa HIKHUX 9acTOT, PUIIBTPA BEICOKUX YaCTOT, IIOJIOCOBOTO (pHibTpa,
PEKEKTOPHOTO (QUIIBTPA.

C uenbto yno0cTBa aHajIu3a CUTHajA, JOHKHA UMETHCSI BO3MOXHOCTh
3aIllUCH PETUCTPUPYEMBIX CUTHAIIOB B (haili, ¢ mocneayromei
BO3MO>XHOCTBIO X MOCJIEAYIONIEro BOCIpON3BeAeHHS B 1aHHOM 110
(MMUTHpYSI pETUCTPALIMIO CUTHAIA B PEeXKUME PEalbHOTO BPEMEHN ).

B cocrase: MeToanueckre MaTepuaibl A yUUTENs U 00ydaromuxcs,
OIMCaHKUEe NOJKIIOUEHHS] CEHCOPOB JIab0PaTOPUH, HHCTPYKIIMU O
ucnosns3zoBanuto [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpOE B TOM YHCJI€ COJIEPKUT MPE3CHTAMOHHBIE MaTepUabl.
VYnakoBka/kopoOka 1abopaTopuu JOKHA 00ecreunBaTh YA00HOe XpaHEeHHE
U CoJiepKaTh MOJCKA3KH JIJISl pACIOIOKEHUsI CEHCOPOB U YCTPOUCTB
nabopaTopuu A yI00HOTO MCTIOIb30BAHUS MPETOAABATENSIMU U
00yJaronuMucs.

TexHoJ0OrNYecKas HanpaBJCeHHOCTb

9.

| OGpazoBarenbHbIid

‘ PoboToTexunueckuii Ha6op npeaHa3HauCH I U3YUCHUA OCHOB

1 mrr.
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KOHCTPYKTOp JJIst
IPAKTUKHU OJIOUHOTO
IPOTrpaMMHUPOBAHUS C
KOMIUIEKTOM JIaTYUKOB

POOOTOTEXHUKH, JICTAJICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3JIaHMs pOOOTOTEXHUYECKHX yCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JICMEHTOB,
COCMHUTENIBHBIX SJIEMEHTOB M DJIEKTPOTEXHUYECKAX KOMIIOHEHTOB.
Ha6op mo3Bosisier cobupats (M mporpaMMHpPOBaTh COOMpPAEMbIE MOJICTIH ), U3
9JIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJICIH MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABIICHUEM, B
TOM YHCJIE Ha KOJIECHOM XOJ1y, @ TaK )K€ KOHCTPYKIIMA, OCHOBaHHBIX Ha
UCIIOJIb30BAHUY Tiepe/iad (B TOM YKCIIC YEPBIYHBIX U 3y0UaThIX), & TaK Ke
pBIYATOB.

CBETO/IMO/IHBIM MaTPUYHBIN AUCIUICH C O€I0i TIOJCBETKOM Ha KOHTPOJLIepe
KonugecTBo mopToB BBOAA/BBIBOJIa HA KOHTPOJUIEpE HE MeHee 6
KonnyectBo kHONOK He MeHee 4

OO011€e€e KOIMIECTBO DIIEMEHTOB: He MeHe 520 mIT., B TOM YHuCIeE:

1) mporpaMmupyeMbIii OJIOK yIIpaBiIeHHUs, KOTOPBIA MOKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKUME;

2) CepBOMOTOPBI

3) MaT4YMK CHITBI

4) MaTYUK PacCTOSHUS

5) natumk 1BeTa

6) akkymyJssTopHas 6arapes

7) TlnacTiKOBbIE CTPYKTYPHBIC SJIEMEHTHI, BKIIFOUas neppoprupoBaHHbIC
AJIEMEHTHI: 0aJKU, KYOMKH, OCH M BaJIbl, COSMHUTEIBHBIC DIIEMEHTHI K OCSIM
, IIIECTePHH, IPEHA3HAYCHHBIC JJIs1 CO3JJaHHS YEPBSIIHBIX M 3y04YaThIX
nepeay, COeTMHUTENbHBIE U KPETeKHBIE DTIEMEHTHI;

7) IlporpammHOe obecrieueHune, UCIOIb3yeMOoe sl TPOrpaMMUPOBAHUS
coOMpaeMbIX pOOOTOTEXHUUYECKUX MOJIENIEH U YCTPOHCTB, TOCTYITHO JUIS
CKaYMBaHUs U3 ceTH VHTEepHET
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KomrmuiekT st u3ydeHusi OCHOB JIEKTPOHUKU U pOOOTOTEXHUKHU

Ha6op nomxeH ObITh IpeIHa3HAYCH JIJIs1 IPOBEICHUS YICOHBIX 3aHATHUH 110

JNEKTPOHUKE M CXEMOTEXHHKE C IIEeTbI0 U3YUeHHUs Hanbosee

pacnpocTpaHEHHOH JIEMEHTHOM 0a3bl, MPUMEHSIEMOM 11 MHKCHEPHO-

TEXHUYECKOT'0 TBOPUECTBA YUAIIUXCS M pa3pabOTKU yueOHBIX MOJIENIEH

pobotoB. Habop momxkeH Mo3BoJsATh YUaIUMCs Ha MPAKTUKE OCBOUTD

OCHOBHBIE TEXHOJIOTUU TPOCKTUPOBAHKS POOOTOTEXHUUECKIX KOMILIEKCOB

Ha IpuMepe Y4eOHBIX Mojieieil poOOTOB, a TaK)KE U3YUUTh OCHOBHBIE

TEXHUYECKUE PEIICHUS B 00J1aCTH KMOEPHETUUECKUX U BCTPAMBAEMBIX

CHUCTEM.

B coctaB koMIiekTa JOIKEH BXOIUTh HA00p KOHCTPYKTUBHBIX AJIEMEHTOB

Ui COOpPKU MakeTa MaHUMYJISIIIHOHHOTO poO0Ta, KOMIUIEKT METAJUTMYECKUX

OO6pa3zoBaTeabHBIN HA0OP | KOHCTPYKTUBHBIX DJIEMEHTOB ISl COOPKU MaKkeTa MOOMIILHOTO poOOTa U T.II.
10 10 MEXaHHUKE, B coctaB koMIiekTa BXOJUT HAOOP AJIEKTPOHHBIX KOMIIOHEHTOB IS | e 1 e

MEXaTPOHHKE U
pPOOOTOTEXHUKE

W3y4YEHUsI OCHOB JIEKTPOHUKH M CXEMOTEXHMKH, a TAKKE KOMILJIEKT
MPUBOJOB M JaTUUKOB Pa3IMYHOI0 THUIIA AJIS pa3pabOTKU
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocraB KOMILIEKTa JOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBO/] OOJIBIION - HE MEeHee 41T, CEpBONPUBO MaJIbIi - HE
MeHee 21T, HHPPaKpacHbIM JaTYKK - HE MeHee 31T, yIbTPa3ByKOBOH
JaTYUK - HE MEHee 31T, JaTYUK TEMIIEPATyphl - HE MEeHee | 1IT, naTuuk
OCBEILEHHOCTHU - HE MeHee 11T, Habop PNEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPHI, CBETOAMOIBI PA3IMYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJOB sl O€CaeyHOro MPOTOTUIHPOBAHUS, IJ1aTa
OecraeyHOro MPOTOTUIIMPOBAHUS, AKKYMYJISITOP U 3apsiTHOE YCTPOUCTBO, .
B cocraB KoMIUIEKTa TOKEH BXOAUTH TPOrpaMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE mim ananoruyHsix ¢cBOOOIHO
pacnpocTpaHsieMbIX cpefax pazpadoTku. [IporpaMMupyemMsblii KOHTpoJLIEp
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JOJKEeH 00J1aaTh MOPTaMu JIJIsl HOJKITIOYEHHS IU(PPOBBIX U aHAJIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa J0KEH BXOUTh MOAY/Ib TEXHUYECKOTO 3PEHUS,
MIPEICTABISAIONINI cOO0M BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIACP - HE MEHee 41T, 4acToTa siipa HE MEHee
1.2 I'Tu, o6sem O3V - He menee 512M06, 00beM BCTPOCHHOM ITaMSTH - HE
MeHee 81'0), HHTEerpupOBaHHON KaMepol (MaKCUMalIbHOE pa3pelleHue
BUJICOTIOTOKA, NepenaBaemoro no untepdeiicy USB - ne Mmenee 2592x1944
€/1.) M1 ONTUYECKON cUCTEMON. MOysIb TEXHUYECKOIO 3pEHUS JOKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU POTPAMMHUPYEMBIMU
KOHTpoJuIepamu ¢ momotbio uaTepderico - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHHUSI TOIKEH UMETh BCTPOSHHOE
porpaMMHOe o0ecredeHrne Ha OCHOBE OTEpPaIlMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBIISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpOB HEMPOHHBIX ceTel /Isi OOHAPYKEHUS 0OHEKTOB, OTPEICICHUS
WX MMapamMeTpoB U JanbHEWIEH nIeHTU(UKALINN.

KommiekT nomken obecneynBaTh BO3MOXKHOCTh U3YUCHHSI OCHOB
pa3paboTKu MPOTpaMMHBIX U alllIapaTHBIX KOMIUIEKCOB MHKEHEPHBIX
cucteM, petieHuii B cepe "MuTepHeT Bemiei", a Takke peleHnii B 00J1acTi
POOOTOTEXHHUKH, HCKYCCTBEHHOT'O MHTEJJIEKTA M MAIITMHHOTO 00yYeHUsI.

11.

UYetsipéxoceBoit
y4eOHbII po0OoT-
MaHUIYJIATOp C
MOZYJIbHBIMH CMEHHBIMH
HacaJKaMu

Y4eOHbIi poOOT-MaHUTTYIIATOP MPEIHA3HAYEH JIJISI OCBOCHHS
00yJaroIMMHUCs OCHOB POOOTOTEXHUKH, JUISI TIOJATOTOBKH O0yUJaIOIINXCS K
BHEJPEHUIO U TIOCTIEAYIOIIEMY HCIIOIH30BAHUIO POOOTOB B TPOMBIIIJICHHOM
MIPOU3BOJICTBE.

KomnmnaecTBo oceit poboTa MaHUTTYIISATOpA - YETHIPE.

[IepemenieHne HUHCTPYMEHTA B POCTPAHCTBE IO TPEM OCSIM JIOJKHO
yIPaBISATHCS MATOBBIMY JIBUTATENsIMU. HamnpsikeHre muTaHus M1aroBbIxX

1 mrr.
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nBurareieii He 6oinee 12 B.

CepBoaBuraTesnb 4eTBEpTOH OCH AOJKEH 00ecreunBaTh IOBOPOT
MHCTPYMEHTA.

VYT0J1 IOBOPOTAa MaHMITYIATOPA HA OCHOBAaHUH BOKPYT BEPTUKAIbHON OCH HE
Menee 180 rpamaycos.

Jlist onpenienieHust OJI0KEHHUs. MAaHUITYJIATOpa IIPU OBOPOTE BOKPYT
BEPTUKAJIBLHON OCH JIOJKEH MCIIOJIb30BaTHCS SHKOIED.

VYT0J1 HOBOPOTA 33 JHET0 IIeya MaHUITyJIATopa He MeHee 90 rpaaycos.
VYro moBOpOTa epeAHero mieda Mmanumyastopa He menee 100 rpamgycos.
Jlist onpeesieHust MOJIOKEHHs 3a/IHEr0 U epeHEro Mmied MaHUIyJIaTopa
JOJDKEH MCIIONTb30BaThCs THPOCKOI. YTOJI IOBOPOTA MO YETBEPTOM OCH HE
menee 180 rpagycos.

JlokHa OBITH BOBMOKHOCTh OCHAILIEHHUSI CMEHHBIMU HacaJKkaMH (Harpumep,
Jiep KaTeNb KapaHaala uid Giomacrepa, IpUCcoCcKa ¢ CepBOIBUTaTENIEM,
MEXaHUYECKOE 3aXBAaTHOE YCTPOUCTBO C CEPBOJIBUTATENIEM, YCTPOMCTBO IS
Ja3epHOM IpaBUPOBKU WM YCTpoiicTBO i 3D-nevat).

JlomkHa OBITH BO3MOKHOCTB MTOJIKITIOYCHUS TOTIOTHUTENIFHBIX YCTPOHCTB
(HampuMep, TpaHCIOPTEPa, peibca AN MepeMenieHns poboTa, myabTa
YIIpaBJICHUS THIIA JDKOWCTHK, KAMEPHl MATMHHOTO 3PEHUS, OIITHYECKOTO
JaTyrKa, MOJIyJsi 0€CIPOBOJHOIO I0CTYIIA.

PoboT-MaHumynsaTOp 10JKEeH o0ecreunBaTh NepeMeleHue Haca ik B
MPOCTPAHCTBE, AKTUBAIIUIO HACAIKH, BO3SMOXXHOCTH MOTYYCHUSI CHTHAIIOB OT
KaMepbl U JaTYMKOB, BO3MOXXHOCTH YIPABJICHUS JTOMOIHUTEIbHBIMU
YCTPONCTBAMM.

Marepuan kopmyca — amoMuHuid. J[namerp paboueit 30HbI (6e3 yuera
HABECHOTO MHCTPYMEHTA U 4eTBepToi ocn) He MeHee 320 mm. MHTepdeiic
noaxirouenus — USB.

JloJKeH UMETh BO3MOXKHOCTh aBTOHOMHOM pabOThI U BHEIIIHETO
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npo¢uiIbLHOro KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢ujILHOrO
HaumeHnoBaHue (o0ueodpa3oBaTe/IbHbIE KOMILJIEKTa
Ne Kparkue npumMepHble TeXHUYeCKHE XapaAKTePUCTHKH
00opy10BaHus OpraHu3alum, He (MaJIOKOMILIEKTHbIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMHJIeKTH])IM), opraﬂnsamm), €. U3M.
ell. U3M.
YIIPaBJIEHHUS.
VYrpaBistomuii KOHTPOJIEP TOJDKEH OBITh COBMECTHM CO cpenoi Arduino.
YpaBasrommii KOHTPOJUIEP COBMECTUM CO CPENOM MTPOTPaMMUPOBAHHUS
Scratch, u si3pikoM mporpammupoBanus C.
Jlomxken o0ecrieyuBaTh MOBOPOT IO MEPBBIM TPEM OCSIM B 33JIaHHBIN yroJl U
Ha 33JIaHHbIN yroJI, TOBOPOT IO YETBEPTOM OCH Ha 3aJaHHBII yrod,
JBH>KEHUE B KOOpIHUHATHI X, Y, Z, IepeMeNIeHUE Ha 3aJJaHHOE PACCTOSHUE
o koopauHatam X, Y, Z, nepefauy JaHHBIX O TEKYIIEM MOJIOKEHUH YTJIOB,
nepegavyy JaHHBIX O TEKYIIMX KOOPANHATAX HHCTPYMEHTA.
JlomkeH noaiepKruBaTh NEPEMELICHHUE B IEKAPTOBBIX KOOPAUHATAX U yIiiax
IIOBOPOTA OCEM, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.
Turnbl nepeMeIeHnii B IEKapTOBBIX KOOPJIMHATAX: IBUKEHHE 110
TPaeKTOPHUH, ABUKEHHE MO MPSIMON MEXKITY IBYMSI TOUKAMM,
MepenphITHBaHNe U3 TOYKU U TOUKY (TIepeHoC 00BeKTa).
OO0pazoBaTenbHBIN KOMIUIEKT JOHKEH OBITh IPEeTHA3HAYEH ISl U3y4eHUS
POOOTOTEXHHUUECKUX TEXHOJIOTHI, OCHOB WH()OPMAITMOHHBIX TEXHOJIOTUN U
TEXHOJIOTMI IPOMBILIIEHHOW aBTOMAaTHU3allMH, a TAKKE TEXHOJIOTUI
. MPOTOTUITUPOBAHHUS U aIIMTUBHOTO IPOU3BOJICTBA.
Ob6pa3zoBarenbHbIi HAOOp P p ok P a
B cocraB koMIuiekTa JOMKHO BXOAUTH:
JUTA U3yYCHUS N N .
1) UHTenneKTyanbHbIH CepBOMOIYIIb C HHTETPUPOBAHHON CHCTEMOM
MHOTOKOMITOHCHTHBIX aBJICHMSI, TO3BOJIAIOIIEH O0BEIUHATH CEPBOMOIYIIN c OM I10
12. POOOTOTEXHHUECKUX yrip ’ Hl Ybell P ALY APYT € ApYyT 1 . 1 .
CHCTEM I MocJeI0BaTeIbHOMY HHTEp(ECy - He MeHee OIIT;
2) PoOOTOTEeXHUYECKHIT KOHTPOJUIEP MOJIYJILHOTO THIIA, IPEICTABIISFOIIHIA
MAaHUITYJAITOHHBIX . N N N
poGOTOB co00¥ OTHOTIIATHBIM MUKPOKOMITHIOTED C OTIEPAIIMOHHON cHUcTeMoi Linux,

00BbETMHEHHBIH ¢ epUPEePUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenusi. POO0TOTeXHUYECKHI KOHTPOJUIEP I0JKEH YIOBIETBOPSTH
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SIIEP BCTPOECHHOIO
MHUKPOKOMIIBIOTEpA - HE MeHee 4, TAKTOBas 4acToTa sapa - He MeHee 1,2
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I'Tu, o6bem O3Y - He meHee 512 MO, nanuune uarepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, ntudpoBbie 1 aHATOTOBBIE MOPTHI IS
MOAKJIIOUEHHUS BHEIIHUX YCTPOUCTB, a Takke WiFi wnm Bluetooth s
KOMMYHHMKAIMHU CO BHEIIHUMHU ycTpolicTBaMu. PoOoToTeXHUUECKUi
KOHTPOJUIEP JOJDKEH 00ecreunBaTh BO3MOKHOCTh IPOrPaMMHUPOBAHUS C
noMoIibio cpeacts s3bikoB C/C++, Python u cBo6oHO pactpocTpaHseMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMU POOOTOTEXHUYECKUX
cucTeM ¢ momotisio cpeast ROS.

3) BerunciuTenbHblit MOAYIb CO BCTPOCHHBIM MHUKPOKOHTPOJLIEPOM - HE
MeHee 1mT. BeravcnuTenbHbIi MOLYIIb 10JIKEH 001a/1aTh BCTPOSCHHBIMU
1uGpPOBBIMU IOPTAMU - HE MeHee 121IT U aHaJI0rOBBIMU IOPTAMU- HE MEHEE
12mT. BeraucauTenbHbIi MOIYJIb TOJDKEH 00J1a1aTh BCTPOCHHBIM MOTYJIEM
6ecripoBojiHOM cBsi3u THIa Bluetooth u WiFi qyisg co3nanus anmapatHo-
MIPOrPaMMHBIX pelIeHuH 1 "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKu
pewennii "MHTepHeT Bemen'".

BoruncnuTenbHbIi MOAYIIb J0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMu A7 noAKItoueHus Kk cetu Ethernet u
ITOAKJIFOUEHUS] BHEIIHEHW CUIIOBOM HATrPy3KH.

4) Mozyns TEXHHYECKOTO 3pSHUS, IPEICTABISIONINIA CO0O0 YCTPOCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEpA U UHTEIPUPOBAHHOMN KaMephl,
obecrieynBaroliee pacrno3HaBaHue MPOCTEUIINX U300pakeHN Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEHN - HE MeHee 11IT;
Moyiab TEXHUYECKOTO 3pEHUs T0JDKeH 00eceunBaTh BO3MOXKHOCTh
OCYIIECTBIISATh HACTPOUKY IKCIO3UIIMH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAeMOM 001acT N300pakeHHs,
OKpPYTJIOCTH OOHApYXUBaeMoi 00J1aCTH U300paKeHNs, TOJI0KEHUE
oOHapy>KUBaeMbIX 00J1aCcTel OTHOCUTEIBHO JIPYT Apyra

Moysb TEXHUYECKOTO 3pEHUS TOJKEH UMETh BCTPOEHHBIE MHTEP(ENCHI -
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SPI, UART, I12C wim TTL nns KOMMyHUKAIIUU APYT C APYTOM HUITH
BHEIIIHUMH YCTPOUCTBAMH.

5) KoMIuIeKT KOHCTPYKTHBHBIX JIEMEHTOB U3 METaJUIa JIJIsl COOPKU MOJEIH
MaHHMITYJIITOPOB - HE MeHee | mT;

6) KomruiekT 351eMeHTOB /1Jist COOpKH BaKyyMHOT'O 3aXBaTa - He MeHee 11T,
O06pazoBaTebHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIHMOTEK TPEXMEPHBIX MOJIETICH JIJIsl MPOTOTUIHPOBAHUS MOJIEIeH
MOOUJIBHBIX U MAHUITYJIILIMOHHBIX pOOOTOB pa3iauyHOro Tumna. B cocras
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIEIeH MOOMILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C Pa3IMYHBIMUA TUTIAMH KUHEMATUKH (yTJI0Bas
KMHEMAaTHKa, TUIOCKO-TIapaljieNibHasi KHHEMAaTHKa, JIeJbTa-KHHEMaTHKa,
SCARA wiu peluakHasi KWHEMaTuka, miaardopma CTroapra U T.I1.).
O06pazoBaTebHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJIEPKATh
MHCTPYKILIHHU IO IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYIIECTBIICHHSI MHKECHEPHBIX PACYETOB MPH NMPOESKTUPOBAHUH (PacUeThl
Harpy3kv 1 MOMEHTOB, pacdeT MOLIHOCTH IPUBO/IOB, pacyeT apaMeTpoB
KHHEMATHKH U T.I1.), THCTPYKIUH 10 pa3pabOTKe CUCTEM YIIPABICHHS U
IIPOrpaMMHOT0 0OecrieueHus JUIsl yrpaBiieH!s] poOOTaMH, HHCTPYKIIUU U
METOAMKH IO Pa3pabdOTKe CUCTEM YIPABJICHUS C dIIEMEHTAMHU
MCKYCCTBEHHOTO HHTEJUICKTAa U MAITMHHOTO OOYUYEHHSI.

Komnb

I0TepHOE 000PYyI0BaAHUE

13.

Hoyr6yk

dopm-PakTop: HOYTOYK;

XKectkast, HeoTKIIIOUaeMasi KJIaBUaTypa: HAINYHE;
Pycckas packiagka KjiaBuaTyphbl: HAIUYUE;
JlnaroHane skpaHa: He MeHee 15,6 110iMOB;
Paspemenne skpana: He meHee 1920x 1080 nuxceneii;

1 mrr.

1 mrr.
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KonunuecTBo sinep npoueccopa: He MeHee 4;

KonuyectBo noTokoB: He MeHee §;

bazoBas TakToBas yacrora npoueccopa: He menee 1 I'T'w;
MakcumanbHasi TAKTOBas 4acToTa mpoleccopa: He menee 2,5 ['T;
Kom-mamste npouieccopa: He meHee 6 Moaiir;

O0beM yCcTaHOBIIEHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM nojaepKUBacMON OTEPATUBHOM MaMATH (111 BO3MOKHOCTH
pacmpenus): He MmeHee 24 ['6aiiT;

O0nem HakonuTenaa SSD: ne menee 240 I'0aiiT;

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

Bec HoyTOyKa ¢ ycTaHOBJICHHBIM aKKyMyJIsiTopoM: He Oonee 1,8 Kr;
Buemnnit unarepdeiic USB crannapra He Hike 3.0: He MeHEe Tpex
CBOOOIHEBIX;

Buemnuit unrepgeiic LAN (ucnonbp3oBaHue NEPEXOJHUKOB HE
IPESYCMOTPEHO): HAIUYHE;

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

becnipoBonnas cBs3p Wi-Fi: Hanuuue ¢ moanepxkkoit cranaapra IEEE
802.11n wnu coBpeMeHHee;

Web-kamepa: Hanuuue,

Manunynsatop "Mplb": HaIU4KE;

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias padoTy
pacnpocTpaHEHHBIX 00pa30BaTEIbHBIX U OOIIECHCTEMHBIX MPUITOKEHHINA:
HaJINYue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THI KOpITyca: METaT;

BO3MOXKHOCTH 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU A HOyT6y1(OBI

HaJIM4IHe;

1 mrr.

1 mrr.
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BO3MOXXHOCTb 3apsI/IKH HOYTOYKOB: HAJIMYUE, MTOAJIEPKKa HOYTOYKOB U3
KOMIUICKTA IMOCTABKY;

nanunyue poyrepa Wi-Fi cranmapra 802.11n wiu coBpemennee: 1 mit.
MOJIJIEP’KKA HOYTOYKOB M3 KOMITJICKTa TIOCTABKH,

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJJepKKa HOYTOYKOB U3 KOMIUIEKTa
MTOCTABKH;

Hanpsokenne muranus: 220B\500';

[ToTtpebissemas MomHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (Makcumym): 12;

JlivHa 1IHYypa 3JIEKTPOIUTAHUS: OT 2,5 MeTpa;

3amuTa OT NepeHanpsKeHNs, KOPOTKOTO 3aMbIKAHUS: HAINYHE,
Kozeca i nepeiBIyKeHUs: C TOPMO30M: HAJIMYHE.




