MUHHUCTEPCTBO IPOCBEIEHHUA
POCCUUCKOU PEAEPALINHN

( MUHITPOCBEINEHUA POCCHUN)

PACIIOPAXEHMHE

«12  » guBaps 2021 r. Ne P-6

MockBa

OO0 yTBep:KIeHNN METOANYECKUX PEKOMEeH AU
110 CO3JAHUI0 U (PYHKIHOHUPOBAHMIO B 0011€00pa30BaTE/IbHbIX OPraHU3ALMAX,
PACHOI0KEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX I'OPOAaX, HEHTPOB 00pa30BaHus
€CTEeCTBEHHO-HAYYHOM U TEXHOJIOIMYeCKOM HANPABJICHHOCTEH

Bo ucnonnenne nynkra 4 IlpaBui npegoctaBiieHuss W pacnpeneseHuss cyOcuaui
u3 penepanpHoro  OromxkeTa  OropkeTam  cyOnekToB  Poccmiickont — Dexpepanuu
Ha co(UHAHCHPOBAHUE PACXOJHBIX 00s53aTeNIbCTB CyOBeKTOB Poccuiickoit denepanuu,
BO3HUKAOUIMX TPU peaau3alldd PETHUOHAIBHBIX MPOEKTOB, 00eCIreunBarOIINX
JIOCTIDKEHUE TIEJIeH, TToKa3aTeNel M pe3ysnbTaroB (efepalbHBIX MPOEKTOB, BXOJSIINUX
B COCTaB HaIlMOHALHOTO TpoekTa «OO0pa3oBaHuEe», B paMKaxX TIOCYyAapCTBEHHOU
nporpammbl  Poccuiickoit  @enepanuu  «Pa3Butue  oOpaszoBaHMs», MPUBEAEHHBIX
B [Ipunoxenun Ne 5 k rocynapcrBeHHoM nporpamme Poccuiickon @enepanun «PasButue
o0Opa3zoBaHuUs», yTBEpKIEHHOU nocTaHoBieHueM [IpaButenscTBa Poccuiickoit deneparuu
ot 26 nexabpst 2017 r. No 1642:

1. VYTBepautrh mnpuiaraembie MeToAMYECKHE PEKOMEHJAMK IO  CO3JaHUI0
U (YyHKIIMOHUPOBAHUIO B 00IIc00pa30BaTEIbHBIX OpraHU3alUiIX, PaCIOJ0KEHHBIX
B CEJIbCKOM MECTHOCTH U MaJjbIX TOpOJiax, LIEHTPOB 00pa30BaHUsl E€CTECTBEHHO-HAYyYHOU
M  TEXHOJIOTMYECKOW  HAMNpPaBICHHOCTEH B  paMKaX pPEruOHAIbHBIX  IPOEKTOB,
o0ecreunBaINX JOCTUKEHUE LIeTeH, moKa3aTeseil u pe3yibTaTa GpeaepalbHOTro NPoeKTa
«CoBpeMeHHas IIKOJIa» HAIMOHAIBHOTO MpoekTa «OOpazoBaHUEY;

2. KOHTpOJIB 34 UCIIOJTHCHUEM HACTOAIICTO PACIIOPSKCHUSA OCTABJIAIO 3a CcOOOH.

JOKYMEHT OJIHCAH T.B. BacunbeBa
MEKTPOHHON MOANMHCHIO

CepTI/Id)I/IKaT 4B7B7BEF9594E29A8B8EE25876116626720374C9
Bnaz[eneu Bacuisesa Tarssana Bukroposna
JIeiCTBUTENEH c¢ 28.07.2020 o 28.10.2021




[Tpunoxenue

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

MeTtoauyeckue peKOMEHAALMU
10 CO3JAHUI0 U (PYHKIIMOHUPOBAHHMIO B 00111€00pa30BaTeIbHBIX
OPraHu3aNHAX, PACHOJIOKEHHBIX B CeJIbCKOIl MECTHOCTH M MAJIBIX TOPOAAX,
LHEHTPOB 00Pa30BaHMS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOM
HAIPaBJIEHHOCTEH



1. OO01Me moJIoKeHus

Hacrosmue Mertoauueckue pexomeHgauun (nanee — PexomeHpanmn)
HanpaBlieHBl Ha OOECHEYEeHHE EAMHBIX OPTaHU3alMOHHBIX U METOJUYECKHX
YCIOBUM  cO3MaHUs H  OOIMX  TOAXOJ0B K  (PYHKIMOHUPOBAHUIO B
00111e00pa3oBaTEIbHBIX OPraHU3AIMIX, PACTIOIOKEHHBIX B CEIbCKOW MECTHOCTH H
MajblX  ropojax, LUEHTPOB  0Opa3oBaHMS  €CTECTBEHHO-HAY4YHOU 151
TEXHOJIOTUYECKOW HampaBieHHocTe «Touka pocTta», B LeENsIX oOecreueHus
peanuzauuu (enepanbHoro mnpoekra «CoBpeMEeHHas IIKOJIa» HaIMOHAIBHOIO
npoekta «OOpaszoBanue» (manee — ¢eaepibHbI MPOEKT), B TOM YHCIIE
YCTaHOBJICHHSI TpeOOBaHUM K pe3yibTaTaM HCHOJb30BaHUS CYOCHIUU U3
dbenepanbHoro Ormkera Oromxeram cyObekToB Poccuiickoit ®enepanuu Ha
copMHAaHCUPOBAHHWE  PACXOJHBIX  00s3aTeNbCTB  CyOBEKTOB  Poccuiickoi
®denepauny, BO3HUKAOIIMX MpPU peaJU3allMd  PETUOHAIBHBIX  IPOEKTOB,
00ecCreunBaIINX JOCTHKEHUE 1IeJIeH, TTOKa3aTeyel u pe3ysbrara peaepaabHoro
npoekTa «B 001eo0pa3zoBaTeNbHBIX OpraHU3alMsIX, PACIIONIOKEHHBIX B CEIbCKON
MECTHOCTH M MaJIbIX TOpPOJaxX, CO3AaHbl U (YHKIHOHUPYIOT LIEHTPhI 00pa30BaHuUs
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAIIPABIEHHOCTEN.

[IpuBenennpie B HacToAmMX PexkomeHmanusx TpeOOBaHUS SIBISIOTCA
MUHUMAJIbHBIMU. Opranbl HCIOJHUTENBHOW BIAacTH CyOBeKTOB Poccuiickoi
®denepanuu (opraHbl MECTHOTO CaMOYTIPABIICHUSI) MIPU PeATU3AIMN MEPOITPUSATUI
10 CO3JIaHUI0 W (PYHKIIMOHHPOBAHUIO B 00IC00pa30BaTEIbLHBIX OpraHU3AIUsX,
PaCIoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOPOJaX, IIEHTPOB 00pa30oBaHuUs
€CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOM HampasiaeHHocTen «Touka pocray
(mamee — Ilentper «Touka pocra») BHOpaBe oOecreynBaTh TpeOOBAHUS,
MPEBBIIAIOININE YCTAHOBJICHHBIE HACTOSIIIMMU PexoMeH 1ausimu.

Hensimu coznanust LlenTpoB «Touka pocTa» ABISETCS COBEPUICHCTBOBAHUE
YCIIOBUM JUIsl TOBBINIEHUS KadecTBa OO0pa3oBaHUsi B 00HI€00pa30BaTEIbHBIX
OpraHM3alyAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MajbIX TIOpOJaXx,
paclIMpeHrss BO3MOXKHOCTEH OOydYaromuxcsi B OCBOCHHM YYEOHBIX NPEIMETOB
€CTECTBCHHO-HAYYHON U  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEH, IpOrpaMm
JOTIOJITHUTEILHOTO ~ OOpa3oBaHUs  €CTECTBEHHO-HAyYHOM M TEXHHUYECKOM
HaIpaBJICHHOCTEW, a Tak)Ke JJI MPAKTUYECKOW OTpabOTKM yuyeOHOro marepuasna
1o y4eOHbIM mipeameTaMm «Dusnkay, « Xumus», «buomorus.

[lentpsr «Touka pocTay 0OeCTIEUMBAIOT MOBBIIICHUE OXBaTa O0YJAIOIITUXCS
o011eo0pa3oBaTeNbHbIX OPraHU3alUi, PACTIONIOKEHHBIX B CEJIbCKOM MECTHOCTU H
MajblX TOpOJax, MporpaMMaMd OCHOBHOIO OOIIEro M JIOMOJHHUTEIbHOTO
o0pa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HAMpaBIEHHOCTEN C
UCIIOJIb30BAHUEM COBPEMEHHOTO 000pYAOBaHUSI.

OpraHu3alMOHHO-TEXHUYECKOe,  METOJMYeckoe U  MH(GOPMAIMOHHOE
COIPOBOXACHUE co3Aanus B cyobekTax Poccuiickoit @denepannu Lentpos «Touka
poctay  ocymectBisier — DenepanbHOE  TOCYIApCTBEHHOE aBTOHOMHOE
o0pa3oBaTenbHOE YUPEKICHHE JOTIOJIHUTEIBHOT O po(heCCUOHATIBHOTO
oOpa3oBaHMsl  «AKageMusi peaau3alud TOCYJapCTBEHHON  MOJUTHKH |
npo(hecCHOHANBFHOTO pa3BUTHA PaOOTHUKOB 00pa3oBaHus MuHHCTEpCTBA



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

2. Tlopsaaok co3nanust

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

Coznanue IlentpoB «Touka pocray  ocyimiecTBisercs Ha  0aze
0011e00pa3oBaTeIbHbIX OPraHU3alMN, PACOJIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJIbIX rOpoJax, Ipy 3TOM B IIEpBYIO ouepens cosnanue Llentpos «Touka pocra»
PEKOMEHIYETCST  OCYILECTBIIATH B OpraHHU3alUAX, IIOKAa3bIBAIOLIUX HU3KHUE
oOpa3oBaTebHbIE PE3YJIbTATHI.

B cnyuae co3ganus Llentpa «Touka pocra» 3a c4eT CpeACTB CyOCHUANM U3
dbenepanpHoro Orojkera B paMkax (denepanbHoro mnpoekta «CoBpeMeHHas
nIkoJaa» cyonekT Poccuiickoit @enepaiiiu onpeaenser:

- OpraH HCHOJIHUTENbHOW Biactu cyOwvekta Poccuiickoii Pexnepanuu,
OTBETCTBEHHBIN 3a peaqu3alMi0 MEPONPHUSATUH MO CO3JaHUI0 U OOECIEUEHHUIO
¢dbynkunonupoBanuss LlentpoB «Touka pocta» Ha TeppUTOpUM CyOBEKTa
Poccuiickoii @eaepannu (PernoHanibHbI KOOPIUHATOD);

- KOMIUIEKC Mep (AOpOXKHYIO KapTy) MO CO3JaHUI0 U (YHKIMOHUPOBAHUIO
IlentpoB «Touka pocrta» cormacHo Ilpmmoxenuro Ne 1 k HacTosAIUM
Pexomenpanusim.

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

MEpONPUATHS, HANPABJICHHBIE HA co3aHne U OTKpbiTHEe LlenTpoB «Touka
pocTay;

MEpOMNpUATHS, HalpaBieHHble Ha obecneyeHue (PYHKIMOHUPOBAHUS
LenTpoB «Touka poctay;

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

MEpPONPUATHA IO KOHTPOJIIO JOCTHMIKEHHS MHUHUMAJIBHBIX IIOKa3aresen
co3nanus U pyHkuuonupobanus Llentpos «Touka pocTay.

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

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

— MEPEYCHb MOKA3aTENEN U UHAUKATOPOB, COOTBETCTBYIOIIUX MPHUBEACHHBIM
B [Ipunoxenun Ne 2 k HactosamnuM Pekomenaanusim, UX 3HAYECHU;


https://www.apkpro.ru/

— TIepedyeHb 0011e00pa3oBaTeIbHbIX OpraHU3allMid, PpACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpojiaxX, Ha 0a3e KOTOPHIX MJIAHUPYETCS CO3JAaHHE
IlertpoB «Touka pocta» (1o Gopme, npeacrasieHHo B [Tpunoxennun Ne 3);

— tunoBoe [lonoxxenne o LlenTpe oOpa3zoBaHUsI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKO# HampasieHHOCTel «Touka poctay (IIpumokenue Ne 4).

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

O61eo0pazoBaTebHas OpraHu3alus U3aeT JOKAIbHBIM HOPMATUBHBIN aKT
0 HazHaueHuu pykoBoautens Llentpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a (PyHKLIMOHUPOBAHHUE U Pa3BUTHUE), a TAKXkKe O co3aaHuu LeHTpa «Touka pocta» u
YTBEPKJICHHUH TOJIOXKEHUS O ieaTesbHOCTH LlenTpa «Touka pocTay.

PernonanbHbli KOOpAUHATOP HE mo3nHee AHA OTKpbITHs Llentpa «Touka
pocTa» o0ecreynBaeT pa3MEUIEHUE B CIELHAIBHO CO3AaHHOM paszaene «LleHtp
«Touka poctay oduIMAIBHOrO caiiTa 00IIe00pa30BaTEIBLHON OpraHU3alU B
MH(OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «HTepHeT» wuHpopManuu o
co3nanun M (QyHkunonupoBanuu lLlentpa «Touka pocta», B TOM UHCIE
uHpopMaluu 00 oOpazoBaTeNbHBIX Mporpammax, oodopynoBanuu Llentpa «Touka
pocTa», IUIAHUPYEMOM pPEXKHUME 3aHATHN  0Oydaroluxcsi, IUIAHUPYEMBIX
MepornpuaTusx. B co3manHoM paszzene oduIManbHOTO caidiTa 00pa3oBaTeNbHOM
OpraHM3alMi TaKXke pa3Mmeliaercs HHpopMmanus O HaIMOHAIbHOM IPOEKTE
«O0pa3oBanue» (B TOM YHUCJIE JIOTOTHM), aJpec caiiTa u ouiranibHass CHMBOJIUKA
MununcrepcTBa npocsenienns Poccuiickoit denepannu.

PernonanbHbIi KOOPAUHATOP o0ecreunBaeT MH()OPMUPOBAHKE
denepaabHOro omeparopa B CiIy4yae CO3JaHUsT Ha TEPPUTOPUU CyObEeKTa
Poccniickont ®@enepanun LlentpoB «Touka pocta» B paMKax MHBIX NMPOTpPaMM MU
IIPOEKTOB, HE OTHOCAILLIMXCS K pean3aiuu deaepanbHoro npoekra « CoBpeMeHHas
IIKOJIa» HAIMOHAJIILHOTO TpoekTa «OO0pa3oBaHUE», 32 CUET CPEACTB OOJIKETOB
cyonrekToB Poccuiickoit @enepanyu u (W) CpeICTB MECTHBIX OIO/IKETOB U (MJIH)
BHEOIO/DKETHBIX HMCTOYHHMKOB, a TaKXE HallpaBJICHWE Ha COIJIACOBAHUE
denepaibHOMY ONEpaTOpPy KOHLEMIUHU CO3/aHUs U (PYHKIIMOHMPOBAHMS TaKHUX
[lenTpos.

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

Cosznanne llentpoB «Touka pocTa» NpenanosiaraeT KOMIUIEKC YCJIOBUM MO
OCHAILIEHUIO 00pa30BaTENIbHbIX OpraHu3alMii 000pYTOBaHHUEM, PACXOIHBIMU
MaTepuaiamMH, CpeACTBaMU OOYyYE€HHMS] M  BOCIHUTAHUA JUISl  JIOCTHOKEHUS
00pa3oBaTeNIbHBIX PE3YJIBTATOB MO MPEAMETHBIM 00J1acTsIM «EcTecTBEeHHOHAYUYHBIE
npeamets», «EcrecTBeHHble Haykn», «MartemaTuka W HMHPOpPMATHUKAY,
«OO1IecTBO3HAHME M €CTeCTBO3HaHWe», «TexHonorus», 00pa30BaTelbHbBIX
mporpaMm oOIIero o00pa30BaHUS E€CTECTBEHHO-HAYYHONW U TEXHOJOTUYECKOUN
HANpaBJICHHOCTEN, NPU pPeaIu3aldd KypCOB BHEYPOUHOW JEATEIBHOCTH U



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

[lepeuenp HampaBJIeHHOCTEH peanu3yembix Ha Oasze LlentpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOTPaMM MOXKET OBITh PACHIMPEH B 3aBUCHMOCTH OT
UMEIOIIUXCS Yy 00Ileo0pa30oBaTeIbHBIX OPraHU3allMil  yCIIOBHM, a Takxke
NOTPEOHOCTEN y4aCTHUKOB 00pa30BATEIbHBIX OTHOIIICHUH.

Coznanne  nentpa  «Touka  pocta»  mpexamnonaraer  pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYPHI 00IIE00pa30BaTEIHPHON OpraHU3alUHA, B TOM
YHClie OCHAIIEHHE 00111e00pa30BaTeIbHOM OpraHN3aIuu:

— 000pymOBaHUEM, CPEICTBAMH OOYYCHUS W BOCTUTAHUS JJI M3y4deHUS (B
TOM YHCJIE JKCIEPUMEHTAIBHOI0) MPEIMETOB, KYypCOB, MUCHUUIUIAH (MOIyJIeH)
€CTECTBEHHO-HAYYHOW HAMPABICHHOCTH M TEXHOJIOTMYECKOW HAaIpaBICHHOCTEN
Opyu  pealu3aldd  OCHOBHBIX  OOIIe0oOpa3oBaTeNbHBIX  MNPOrpaMM U
JIOTIOJTHUTENBHBIX ~ 00Ie00pa3oBaTEeNbHBIX MpPOTpaMM, B TOM 4YHCJE A
pacuIMpeHust coJepkanus yaeOHbIX nmpeamMeToB «Duszukay, «Xumusy,
«buonorusy;

— 000py/IOBaHHEM, CPEJCTBAMH OOYYEHHS W BOCIUTAHUS I H3YyUCHHUS
OCHOB  POOOTOTEXHUKH,  MEXAHHKH,  MEXAaTPOHUKH, OCBOEHHA  OCHOB
IPOrpaMMUPOBAHMS, pEATU3AlUU [POrpaMM JIONOJHUTEIBHOTO 00pa3oBaHUs
TEXHUYECKOU U €CTECTBEHHO-HAYYHOM HAIIPABICHHOCTEW U T. 1.

— KOMIBIOTEPHBIM U UHBIM 000pYI0BaHHUEM.

[lepeueHb, MUHUMAJIBHO HEOOXOIUMBbIE (PYHKIIMOHAIBHBIE U TEXHUUYECKHUE
TpeOOBaHMSI W  MHUHUMAJbHOE  KOJMYECTBO  OOOPYJIOBaHUS, PACXOIHBIX
MaTepHayioB, CPEACTB OOy4YeHHsS M BocnuTaHus Juist ocHameHus LlentpoB «Touka
poctay (mairee — UHPPACTPYKTYPHBINH JIUCT), Ompenemsitorcs PernoHanbHbIM
KoopAuHAaTopoM ¢ yuderoMm IlpumepHoro mnepedHs oOOpyHOBaHUS, PACXOIHBIX
MaTepHayioB, CPEJCTB OOYy4YEHWsS W BOCHHUTAHUS JUIsl CO3JaHUS U OOecredeHHs
GyHKIMOHUPOBAHUSL  IIEHTPOB ~ OOpa3oBaHUs  €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOW HampaBieHHocTu «Touka pocta» B 00IIe00pa3oBaTeIbHBIX
OpraHu3alysX, PACMOJIOKEHHBIX B CEIbCKOW MECTHOCTH W MallbIX TOpoJiax
(ITpunoxxenne No 6), NPUMEPHOr0 THUIOBOTO HUH(MPACTPYKTYPHOTO JIUCTA,
onpenensiemoro denepaibHbIM ONEpaTOPOM, U HacTosMX Pexomenaamii.

B pamkax ocHamieHuss 0011€00pa30BaTENbHBIX  OpPraHU3aluid  IpH
dbopmupoBaHun HHPpPACTPpyKTypHOTrO JHucTa CcyOBeKT Poccuiickoii deneparuu
BIIpaBE€ BBHIOpaTh CTAaHAAPTHBIA WM MPOQPUIbHBIA KOMIUIEKT 0OOpYIOBaHUS,
MPE/ICTABICHHBIN B IPUMEPHOM MEepeyHe 000pYyI0BaHUS, PACXOIHBIX MaTEPHUAJIOB,
cpenctB oOydeHuss W BocnuTanus ais ocHamieHus: llentpoB «Touka pocray
(ITpunoxkeane Ne  6). i  MaJOKOMIUICKTHBIX  0OIIe0Opa30BaTEIIbHBIX
OpraHM3aIii- 00beM SIHHHI] CPEACTB OOYYCHHS H BOCIIMTAHHS (HOPMHUDPYETCS B
MEHBIIEM KOJINYECTBE.

! ManokommexTHO#M 00mieo0pa3oBaTenbHON OpraHu3aliell B paMKax peaju3alliid MEpONPHUATHN MO CO3aHUI0 H
(hYHKIIMOHMPOBAHUIO IIEHTPOB CCTCCTBEHHO-HAYYHOH M TEXHOJOTHMYCCKOW HAMpPaBICHHOCTCH IPU3HACTCS
o01ieoOpa3oBaTeNipHasl OpraHW3alys, YHUCICHHOCTh KJIACCOB-KOMIUICKTOB B KaXKJOW W3 Mapajuiesicii KOTOpOW
COCTaBJISICT He OoJiee | eMUHUIIBL.



[IpodunbHBIE  KOMILIEKT OOOpYJAOBaHUS MOXET OBITh BBIOpaH IS
o011eo0pa3oBaTeNbHBIX OPraHU3aINi, IMEIOIINX Ha MOMEHT CO3aHMS IICHTPa
«Touka pocta» HAOOp CpencTB OOyYEHUS U BOCIUTAHUS, MOKPHIBAIOIINIA CBOUMHU
(GyHKUHMOHATBHBIME  BO3MOKHOCTSIMA  0a30Bbl€ MOTPEOHOCTH TMPU  H3YYECHHUH
npeaMeToB «Puszukay, «XuMus» u «buonorus.

[MpodunbHbli  KOMIUIEKT 00OpyAOBaHUsA obOecrieuuBaeT 3PGHEeKTUBHOE
JOCTIDKCHHE O0pa30BaTEBHBIX PE3YJbTaTOB OOYYAIOMMMHUCS IO IporpaMmMmam
€CTECTBCHHO-HAYYHOM W TEXHOJIOTUYECKOM HANpPaBICHHOCTEHW, BO3MOXKHOCTh
yTIyOJIEHHOTO N3YUYEHUS OTACIBHBIX IPEIMETOB, B TOM YUCIIE 11T (POPMUPOBAHUS
U300pETaTeNIbCKOT0,  KPEaTHBHOTO, KPUTHYECKOTO  MBINUICHUS,  Pa3BUTHS
(GyHKIHMOHATIBHOM TPAMOTHOCTH Y OOydYarouuxcsi, B TOM YHCII€ €CTECTBEHHO-
HAay4YHON M MaTEMATHYECKOM.

[Ipu dopmupoBanuu UHOPACTPYKTYPHOTO JHUCTA U3 NPOPUIBHOTO
KOMILJIEKTA B 00A3aTEIILHOM MOPSAKE 00eCIeUnBaETCs BEIOOP CPEICTB OOYUECHHUS U
BOCITUTAHUSI HE MEHEEe YeM 10 TpeM yueOHbIM npeameTaM («Dusukay, « XuMHs»,
«buonorusi») M KOMIBIOTEpHOro oOopymoBanus. OcTaBiiMecs MO MTOram
OTIpeJICNICHHsT 0053aTeTLHOTO O0OpYAOBAaHMS CPEJACTBA, MPEAYCMOTPEHHBIC IS
ocHamienus Ilentpa «Touka pocta», pacnpenenstoTcss Ha NpUOOpEeTeHUE
JIOTIOJIHUTEILHOTO  O0OPY/IOBaHMS, BXOJMSIIET0 B TIEepeYeHb 00OpYyAOBaHUA,
PacXOJHBIX MATEpHAJIOB, CPEACTB OOYyYEHHS] U BOCHUTAHUS MPOPUILHOTO
komruiekTa ([Ipunoxxenue Ne 6 K METOAMYECKUM PEKOMEHIAIIMSM).

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

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

[Ipy HampaBieHWHM Ha COTJACOBaHUE UHPPACTPYKTYpPHOTO  JIHCTA,
COZIEpIKaIllET0  CTAaHAAPTHbIE  KOMIUIEKTHI, PervoHanbHBIi  KOOpPAUHATOP
npenoctasisiet (o popme DeaepanbHOTO onepaTopa):

- TOJTBEPXKJCHHE OTCYTCTBUSI B COOTBETCTBYIOIIUX O0Opa30oBaTelIbHBIX
OpraHu3alusIX, OCHAICHHE KOTOPBIX IUIAHUPYETCSA, OOOPYIOBaHMS, PACXOHBIX
MaTepuasioB, CpPEACTB OOyYEeHHST M BOCIHUTAHUS, YKa3aHHBIX B IEPEUHE
CTaHJAPTHOTO KOMILUICKTA;

- TOATBEpPXKIEHUE Hamuyusi (Jubo oOecreyeHue HaJWyusl 10 MOMEHTa
ocHanleHus LlentpoB «Touka pocTta») yClIOBUU IJi XpaHEHUS U HCIOJIb30BAHUS
XUMUYECKUX PEAKTHBOB, B TOM YHCJIE HEOOXOJUMOTO OOOpPY/IOBaHHUS, BKIIIOUAS
mKad BHITSHDKHOW MaHOPAMHBIN W mIKad AJI XpaHEHUS XUMUYECKHX PEaKTHBOB
OTHEYNOpHKIN, cormacHo Ilepeynto cpeactB oOydeHHST ¥ BOCHHUTAHUS,
HEOOXOIMMBIX JJI pean3aliyi 00pa3oBaTeIbHBIX MPOTPAMM HaYaIbHOTO OOIIETO,
OCHOBHOTO 0O0IIero # cpeaHero oOmero o0pa3oBaHUs, COOTBETCTBYIOIIMX
COBPEMEHHBIM  yCIIOBUSM  OOYy4YeHHUs, HEOOXOJMMOIro TpU  OCHAIICHHUH
o011e00pa3oBaTeNbHbIX OpPraHU3AlMi B LENISAX peaju3allud MEpONPUATHA IO
COJICMCTBUIO CO3/IaHUI0 B cyObekTax Poccuiickoit deneparuu (Mcxoast u3



MPOTHO3UPYEMOM  MOTPEOHOCTH) HOBBIX MeECT B  00IIe00pa30BaTeIbHBIX
OpraHu3alusX, YTBEpXKACHHOMY mpukazoM Munnpocsemenus Poccun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpa3zoBaTenbHblE OpraHuM3alii, Ha 0a3e KOTOpPBIX CO3MaI0TCS U
byakuuonupytor  Ilentper  «Touka pocTta», TODKHBI  COOTBETCTBOBATH
JEHCTBYIOIUM TPeOOBAaHUSAM K YCTPONCTBY, COACPKAHUIO M OPTaHU3AINU PEXKUMA
paboThl 00pa30BaTEILHBIX OPTAHU3AIUN U WHBIM HOPMATHBHBIM TIPABOBBIM aKTaM,
OTPEACTSAIONMM TpeOOBaHUS K OpraHu3aluu OOIIEro U JIOMOJHUTEIHLHOTO
oOpa3oBaHMUsI IETEH.

[Tomemennst (GyHKIMOHAIBHBIE 30HBI, B TOM 4YHCJE y4eOHBbIC KAaOWHETHI
busuku, xumun, 6uonorun) Llentpa «Touka pocTay pekoOMeHAyeTCs pacrHojiaraThb
B IIpeJIeIax OJJHOTO 3/1aHUS.

[IpoexTupoBanue, 30HupoBanue nomemieHui llentpoB «Touka poctay u
OTpe/ieNieHNe AU3aiiH-pEIIeHUH OCYIIECTBISIETCS C Y4YeTOM PYKOBOJICTBA IIO
IPOEKTUPOBaHUIO MEHTPOB «Touka poctay, yTBepx)AaeMoro (deaepaabHbIM
OIEPaTOPOM.

[Ipn mpoexTHpoBaHuM, 30HUPOBaHUHU noMeleHnit Llentpos «Touka pocra»
ClIeyeT YYHUTBIBAaTh OCOOCHHOCTH OOOpPYAOBaHHUA, PACXOIHBIX MaTEpHAJIOB,
cpencTB  OOy4eHUMss M BOCHUTaHUSA, KOTOpPhIM Oyner  oOecreyuBaThCes
oOpa3oBarebHasi OpraHu3aIusl.

[Ipoext  30oHupoBanus  nomemieHn  LlentpoB  «Touka  pocTta»
npencrasisiercs denepasbHOMY ONEPATOPY OAHOBPEMEHHO C MPEACTABICHUEM
UHOPACTPYKTYPHBIX JIUCTOB.

4. Opranuzaunusi 00pa3oBaTeJIbHOM JAeATeJTbHOCTH

OOpazoBarenbHasi JI€SITENBHOCT, Ha ©0Oa3ze 1eHTpoB «Touka poctay
OCYUIECTBJISIETCS IO 00Pa30BaTEIbHBIM MPOrpaMMaM OOIIEro U JOMOJHUTEIBLHOTO
oOpa3oBaHUs.

TpeGoBanus k ¢opMary opranu3anud 00pa30BaTEIbHON NESITEIbHOCTH
PETYIHUPYIOTCS HACTOAMMMU PekoMeHmanusiMu ¥ MHBIMA HUH(POPMAIMOHHBIMHU H
METOAUYECKUMU MaTtepuaniamu denepaibHOro oneparopa.

Hanpagiienust peanusyemsbix ¢ UCHOJIb30BaHUEM pecypcoB LleHTpoB «Touka
pocTay MpOrpaMM  ONPEACNSIIOTCS B COOTBETCTBUU C  METOJUYECKUMU
MaTtepuajlaMi M PEKOMEHJAIMSIMH, YCTAHABIMBAEMBIMU U aKTyaJlU3UPYEMbIMHU
denepanbHBIM ONEPATOPOM.

Ha ©6aze mumentpoB «Touka pocrta» oOecrneunBaeTcs peanu3aius
oOpa3oBaTEIbHBIX  MPOrPAMM  E€CTECTBEHHO-HAyYHOW W TEXHOJIOTHYECKOU
HaIMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOJATENbCTBA B cdepe 00pa3oBaHUST U C YU4ETOM PEKOMEHJAlui
®denepanpHoro omneparopa. B oOsi3arenbHOM mnopsinke Ha 0aze ueHTpoB «Touka
pocTa» 00ecreunBaeTcss OCBOSHNE 00YJAIOITUMUCS YIeOHBIX MTPEAMETOB
«Duszukay, «Xumus», «buomorus» ¢ HCMOTB30BaHHEM MPUOOPETAEMOTO
000OpyI0BaHUS, PACXOIHBIX MATEPUAJIOB, CPEACTB OOYICHUS 1 BOCTIMTAHWSL.



He menee 1/3 oObema BHEYpOUHOU NIEATENHHOCTH OOYUYAIOIIMXCS JOJIKHO
OBITh OPUEHTUPOBAHO HA MOJIEPKAHNE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTEW 00pa3oBaTeNbHBIX MpOrpamMM, MpPU ATOM O0OBEM Mporpamm
€CTECTBEHHOHAYYHON HAINpaBICHHOCTH HE MOXET cocTaBiiATh MeHee 20% oOT
oOmiero o0bemMa BHEYpOUHOU aesTenibHOCTH. OOpa3zoBaTenbHbIE MPOTrpaMMBbI IO
JPYTUM  HaIlpaBJICHHOCTSM NPH HAJIWYUU  BO3MOXKHOCTH PEKOMEHIYETCS
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pa3zpabotka pabouux nporpamm mno npeameram «duzukay, «Xumus»,
«buonorus», y4eOHBIM MpeAMETaM €CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEW W3 YacTH Y4YeOHOro IuUiaHa, (GOopMUpyeMOH ydacTHUKaAMHU
o0pa3oBaTeNbHBIX OTHOUICHUHM, TMPOrpaMM BHEYPOUHOH NI€ATENBbHOCTH W
JIOTIOJIHUTEIBHOIO ~ 00pa30BaHUsl  OCYIIECTBISETCS  0OIIe00pa30BaTEIbHBIMU
OpraHu3alysMH, B KOTOPBIX CO3/Aal0TCS LEHTPBI «Touka pocTa», CaMOCTOATEIBHO
C YYETOM METOJMYECKUX MAaTEpUAIIOB U pekomeHaaumi denepanpbHOro oneparopa.
Peanuzanusi oOpa3oBaTelbHBIX MPOrpamMM JOTOJHHUTEIBHOTO 0Opa3oBaHUsl B
MaJIOKOMIUIEKTHBIX 00IIe00pa30BaTEIbHbIX OPraHU3alUAX OCYIIECTBISETCS MNpU
HaJIMYUHM Yy OpraHU3allid COOTBETCTBYIOUIMX YCJIOBHM. J[J MalOKOMIUIEKTHBIX
001eo0pa3oBaTeNbHbIX OpPraHU3alUid JTOMYCKAeTCs OTCYTCTBHE JMIIEH3UUM Ha
JOTIOJTHUTENBHOE O00pa30BaHUE U pPEAIU3YEMBIX MPOrPAMM JIOMOJHUTEIBHOTO
oOpa3oBaHUs.

PekomeHmanuu 1O HKCHONB30BAaHHWIO  CTAHJAPTHOIO  KOMIUIEKTA
obopynoBanus Llentpa «Touka pocTa» nmpu peain3aluy MPOrpaMM €CTECTBEHHO-
HAay4YHOU M TEXHOJIOTMYECKON HAanpaBJICHHOCTEN onpeaeneHbl B [Ipuoxenun Ne 5
K HacTosiuuM PekoMeHauusm.

CompoBOXKIEHHE M METOJIMYECKoe  O0eCleueHue  MCIOJIb30BaHUs
npodUILHOTO KOMILJIEKTa OOOpyJOBaHUS B 00pa30BaTEIbHOW AESTEILHOCTH
ueHTpoB «Touka pocta» ocymiectisier DenepanbHbIi ONEpaTop.

MeTtonnueckue Marepuanibl, pa3padOTKU U MHbIE MaTEpHUaJIbl IO BOIIPOCAM
UCIIOJIb30BaHUsl TNPO(PHUIBHOTO KOMIUIEKTa O0O0OpYyJI0BaHUsA pa3padaTbIBarOTCH,
aKTyJIM3UPYIOTCS U paclpocTpaHaroTcss PenepabHbIM ONIEpaTopoM, B TOM YHUCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeIua HMHCTPYMEHTOB (BHIE0, BeOHHap,
myOTUKaIm).

denepaqbHBIM  ONEPATOPOM Ha PErYJSIPHOM OCHOBE 0OecreYnBaeTCs
OpOBEJCHUE METOJWYECKUX W OOydaloluX MEpOINpHUsITH 1O BOIpocam
opranuzainuu obOpaszoBarenbHOro rmpouecca B Llentpax «Touka pocta» c
IPUMEHEHHEM NMPOPHIBHOTO KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOAMYECKON
NOMOIIM  TpU  pa3paboTKe  ydyeOHbIX  MaTepuanoB,  3aJaHuil  JJIs
COBEPILIEHCTBOBAHUS MPAKTUYECKOW TMOArOTOBKH OOYYalOIUXCA M0 Y4YEeOHBIM
npeaMeTaM, KypcaM BHEYPOUHOU AEeSTENbHOCTH, TONOJHUTEILHOTO 00pa30oBaHUs
JEeTEN.

[lenarornueckue paOOTHUKH, OCYIIECTBISIONIME MEATEIBHOCTh Ha 0aze
LlentpoB «Touka pocray ¢ nOpuMEHEHHEM NPOPUIBHOTO  KOMILJIEKTa
0o0OpylOBaHUS, MPOXOAAT OOy4deHHe 10 mporpamMmaM JOMOJIHUTEIHLHOTO
npodeccuoHanbHOTO 00pa3oBaHusi (KypChl TIOBBIMIEHUS KBATH(PUKAINKA) U3
denepanpHoro peectpa nporpamm JI1O. [ToBeimenne kBanudukaum



neJaroru4eckux pabOTHUKOB OCYIIECTBIISIETCS HE peKe OJIHOTO pa3a B TPH roja.
5. OpraHm3anMoHHO-MeTOAMYEeCKOe CONMPOBOKIEHNE U UCIIOJIb30BAHUE
HHOM CO3IaHHOI B paMKaX peajiM3alui HAIIMOHAJILHOT0 MPOEKTA
«Oo0pa3zoBanne» HHPPACTPYKTYPHI

B 1nensx KOMILJIEKCHOTO CONpOBOXACHUA AesiTeabHOCTH LlenTpoB «Toukay
denepadbHBIM  OTIEPATOPOM O0OECIICUHUBACTCS OCYIIECTBICHUE ITyONHMKAIUNA |
OOHOBJICHHSI METOJMYECKHX MAaTepUaIOB, BKJIIOYAIOMIMX Y4eOHO-METOAMUYECKHE
MaTepuanbl  (MHCTPYKIMH,  METOAMYECKHE  TocoOus,  MHGOPMAIIMOHHBIE
MaTepUaIbl, MEpEYHU  PEKOMEHIYEMBIX  JINTEPATYPHBIX  HCTOUYHHMKOB,
BUJIEOMATEpUANIbI U Jp.), a TakKe MaTepuaibl [0 UTOraM MPOBEACHUS
Mmeponpusatuii denepanbHOro omneparopa (BeOMHApHI, CeMHUHApbI, KOH(EepeHIIUH,
COBEIIAHUS U JIp.).

st nmegarorudeckux pabotHukoB LlentpoB «Touka poctay denepaibHbIM
ornepatopoM  0O€eCleYuBaeTCS MPOBEACHUE TEMAaTUYECKUX BEOMHAPOB H
0o0pa3oBaTEIbHBIX MEPONPUITUN, HAMPABICHHBIX HAa Pa3bsICHEHUE BOIPOCOB
peanu3anuu 00pas3oBaTesbHBIX IMporpamMm Ha 0Oasze llenTpoB «Touka pocta» ¢
MpUMEHEHUEM MTPOPUIBLHOTO KOMILJIEKTa 000PY/I0BAHMUSI.

Jliist PeruoHanbHBIX KOOPJIMHATOPOB U PYKOBOAIIMX paOOTHUKOB LeHTpoB
«Touka pocta»  ®DenepanbHbli  omeparop  OOECIEUUBAET  MPOBEIACHUE
TeMaTUYECKUX BEOWHAPOB, HAMPABJICHHBIX Ha JIOMOJHUTEIHLHOE pa3bsICHEHUE
BOIIPOCOB, OTHOCSIIIIMXCSI K UCIIOJHEHUIO KOMILJIEKCOB MEpP (IOPOXKHBIX KapT) IO
co3nanuio M ¢yHkuuoHupoaHuto IleHTpoB «Touka pocTay, TOCTHUKEHUIO
YCTAaHOBJICHHBIX ~ TOKa3arejell  (yHKIIMOHUPOBAHMS, HCIOIB30BAHUIO HHOU
CO3JaHHOM B paMKax peaju3allud HaIlMOHAIBHOTO mpoekTta «OO0pa3oBaHUE»
UHOPACTPYKTYPHI.

B umenmsax 5¢¢eKkTHBHON OpraHM3allMOHHO-METOAUYECKON  MOJIACPKKH
co3ganuss W QyHkuuonupoBaHus LlentpoB «Touka pocTay Ha TEPPUTOPHUH
cyorektoB  Poccuiickoit ~ ®Denmepanun  PermoHanbHbIM  KOOPAHHATOPOM
oOecrieynBaeTCs BOBJICYCHHE JETCKUX TEeXHOMapkoB «KBaHTOpuym», IEHTPOB
udpoBoro odpazoBanus aeteit «IT-kyO», KITFOUEBBIX IEHTPOB JOMOJHUTEILHOTO
oOpa3oBanus «Jlom Hay4HOI KoJutaboparuu» B nearenbHOCTh LleHTpoB «Touka
pocTa» B cieayromux ¢popmarax:

1. TlpoBemeHWe COBMECTHBIX MEPONPUATHA I OOy4alomuXCci U
MeJarornueckux pabOTHUKOB 0011e00pa3oBaTeIbHBIX OpraHu3anuii, Ha 0a3ze
KoTopbix co3patorcs Llentpor «Touka poctay (oOydaromiye ceMUHapbl U MacTep-
KJIACChl MO0 BOMNPOCaM HCIOJIb30BaHUSI OOOPYIOBaHUS, CPEACTB OOYy4YEHHUS U
BOCIIMUTAHUS, METOAWYECKHE MEpONpPHUSATUS IO  BOMpocaM  pa3paldOTKH,
COBEPIIICHCTBOBAHUSI M BHEAPCHHS MPOTPaMM JOTOJHUTEIHHOTO OO0pa30BaHUS
€CTECTBEHHO-HAYYHOW M  TEXHUYECKOW  HAIPaBJICHHOCTH,  OpraHu3aluu
BHEYPOUYHOU JEeATEIBbHOCTH OOYyYArOIIMXCS; UHAMBUIyAIbHbIE KOHCYJIbTAUUU JIS
MearOrMIeCKuX pabOTHUKOB, B TOM YKCJIE B PEKUME OHJIAWH; 3aHATHS IPOSKTHON
JIEATEIIbHOCThIO; KOHKYPCHBIE W COPEBHOBATEIIbHBIE MEPONPUATUS ISl JETell U

Ip.).



2. OpraHumzanusi ¥ ydacTHe B PETHOHAIBHBIX M MEXKPETHOHAIbHBIX
KoH(pepeHusax, QectuBaniax, ¢dopymax 1o OOMEHY OmbIToOM paboThl Ha
BBICOKOOCHAILICHHBIX YYEHUKO-MECTAaX, B TOM YHCJIE 0 peaIM3alHy NpeIMETHBIX
obnacteit  «EcrecTBeHHOHay4Hble  mpeaMeThl», «EcTecTBEHHBbIE HAYKH»,
«Marematuka u uHpopMaTuka», «OOILIECTBOZHAHUE U ECTECTBO3HAHHUEY,
«TexHonorus», a TakXe MporpaMM JOMOJIHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-
HAay4YHOU Y TEXHUYECKOM HAIIPABICHHOCTEM.

3. VYuyactue pernoHaJIbHBIX KOOPAMHATOPOB, MpeacTaBuTeneii LlenTpos
«Touka pocTa» W MHBIX LIEHTPOB, (HYHKIMOHUPYIOIIMX HA TEPPUTOPUU CYOBEKTa
Poccuiickon @enepannu, B Mmeponpusatusax dOeaepaibHOro oneparopa.

I'padux mepornpusiTuéi, KBOTHI y4acTHsl, COACpPKAHWE U TEXHOJIOTUU
IIPOBEICHHUS MEpOIPUATHN JOBOJATCS denepanbHbIM OIepaTopoM
JOTIOJTHUTENBHO.

4. Opranu3zanus ¥ y4acTHe B IPOBEICHUHU UH(OPMAIIMOHHBIX KaMIIaHUH 110
NOMYJSPU3allMd  HAallMOHAJIBHOTO TMpoekTa «OO0pa3oBaHue» HAa TEPPUTOPHH
cyowsektoB Poccuiickoit denepanuu, B TOM 4uciie COOBITUSX, MPOBOAUMBIX IS
KOHCYJIbTAlIMOHHOTO COIPOBOXACHUS POAUTEIEH (3aKOHHBIX IPECTaBUTEINIEH)
oOyyaromuxcss O BO3MOXKHOCTAX Ul Pa3BUTHsS CHOCOOHOCTEM M TalaHTOB HUX
JeTei, MpopecCHOHANbHON OpPHUEHTAMM U YCIEIIHOTO OCBOEHHS OCHOBHBIX
o0Opa3oBaTeNbHBIX NPOTrpamMM 00111ero 0Opa3oBaHMUsL.

5. PaspaboTka, yTBepXKIeHHE W peaau3alus CETEBhIX 00pa30BaTEIIbHBIX
IIPOrpamMM € UCIOJIb30BAHUEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyonekte Poccuiickoit denepaliny B paMKax HaIlMOHAILHOTO MPOEKTa
«O06pa3oBaHue», B TOM 4YHCIE€ COBMECTHO C JETCKUMHM TEXHOIapKaMu
«KBaHTOpHYM.

6. Bomieuenne oOydvaromuxcs oO0IIeoOpa3oBaTEIbHBIX OpPTaHU3AIMKA, HA
0aze koTopbiXx co3natorca U (yHKkuuoHuUpyroT lLlenTpsl «Touka pocra», B
paznuyHble (QOPMBbI COMPOBOXKIECHHUS M HACTAaBHUYECTBA C HCIOJIb30BAHUEM
KaJIpOBBIX PECYpPCOB, 00ECMEUMBAIOUIUX Pa0OTYy BBICOKOOCHAIEHHBIX YUYEHUKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoit deaepannn B paMKax HallMOHAIBHOTO
npoekta «OOpa3oBaHHE» € Y4E€TOM METOJOJOTUU  (LIEJICBOM  MOJEIIH)
HACTaBHUYECTBA  OOydYaroluxcsi s OpraHu3alMi,  OCYIIECTBISIOMIMNX
00pa30BaTeNbHYI0 JAEATEIbHOCTh IO OO0IIe00pa30BaTEIbHBIM, JOMOJIHUTEIBHBIM
oOmeoOpazoBaTebHBIM W MPOTpaMMaM  CPEeIHEr0  MPOo(ecCHOHATBLHOTO
oOpa3oBaHMsI, B TOM 4YHCII€ C MPUMEHEHUEM JY4IIMX MPAKTUK OOMEHa OIBITOM
MeEX1y 00y4aroIMMHUCS.

[lentpet «Touka pocTta» HCHOMB3YIOT HWHDPPACTPYKTYPY H KaJPOBBIC
pecypcbl  AeTckux —TexHomapkoB «KBaHTOpuym», co3gaBaeMblx Ha 0ase
o01ieo0pa3oBaTeNbHbIX OpraHU3aluid, IS pPa3BUTUS NPOEKTHOW JESTEIbHOCTU
oOyuaromuxcs. Ilegarormueckue paboruuku  llentpoB  «Touka  pocray
00€eCIeynBalOT y4acTHe OOYYalOlIMXCS B MEPOIPHUATUSAX JIE€TCKUX TEXHOMApKOB
«KBaHTOpHYM» C yal€HHBIM UCIOJIb30BaHUEM 000PYI0BaHUS, CPEACTB O0yUEHHUS
Y BOCIIUTaHUsA, a TAK)KE MPUHUMAIOT YYaCTHE B OPTaHU3yEMbIX MU CEMHHAPaXx IO
neMoHcTpammu  3G(GEKTUBHOTO  OMbITAa  peanu3anud  00pa3oBaTEIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTHYECKOW W MHBIX HAIIPABJICHHOCTEW CPEAU WMHBIX



o011e00pa3oBaTeNbHbIX OpraHu3aliii, paclol0KEHHbIX Ha TEPPUTOPUHN CYyObeKTa
Poccuiickon ®@enepanum.

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

[Ipu mpoBeaeHWH pPa3IUYHBIX MEPONPUSATHMI, CBI3aHHBIX C pealnu3aluci
HallMOHANBHOrO TMpoekTa «OO0pa3oBaHME», HMCIOJIB30BAHHEM COOTBETCTBYIOILIEH
UHOPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJKHO OBITH 00ECTIEUEHO
uX WHGOPMAIIMOHHOE COMNPOBOXKJICHHE, B TOM YHCIE B CPEIACTBAX MAaCCOBOM
uH(pOpMAaIK, COIMAIBHBIX CETSIX, Ha callTax o0pa3oBaTEIbHBIX OpPraHU3AIMM C
UCIOJIb30BaHUEM (DUPMEHHON CUMBOJIMKU HAITMOHAIBHOTO MPOEKTA
«O0pazoBaHue.

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

6. TpeooBanus k punancosomy odecneuennio Llearpos «Touka
pocra»

®dunancoBoe obecrneuenne (QyHkimonupoBanus LlentpoB «Touka poctay
BKJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOmUMHU TPeOOBAHUSIMHU K OIPEACIICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE TOCY/IapCTBEHHBIX (MYHUIIMIIAIBHBIX) YCIYT B
chepe IOIIKOIBLHOTO, HaYaJbHOTO O0IIEro, OCHOBHOTO 00IIIET0, CPEIHETO OOIIIETO,
cpeaHero mnpodeccuoHaIbHOTO O00pa3oBaHUs, JAOMOJHUTEIBHOTO OOpa30BaHUS
JIETEH ¥ B3POCIBIX, TOMOJHATEIHLHOTO MTPO(PECCHOHATEHOTO 00pa30BaHMS IS JIHII,
UMEIONIUMX WM TOJy4YalluX cpeaHee mnpodeccuoHallbHOEe 0o0pa3oBaHUeE,
npodeCCUOHAIBHOTO 00yUYeHMs, MPUMEHSIEMbIMUA TIPU pacueTre oO0bema CyOCHUIuu
Ha (prHAHCOBOE OOECIIEYCHUE BBITIOJIHCHHS TOCYAapCTBEHHOTO (MYHHUIIMITAIEHOTO)
3aJlaHds Ha OKa3aHHe TOCYJapCTBEHHBIX (MYHHIIUTAIBHBIX) YCIYT (BBITOTHEHHE
paboT) ToCyIapCTBEHHBIM (MYHHIIUTAIBHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazoMm MunnpocBemenus Poccum ot 20 HosOps 2018 1. Ne 235 wu
BKJTFOYAIOIITIMU B TOM YHUCJIE:

- OoIUlaTy TpyJAa TeJaroruyeckux paboOTHUKOB 0011e00pa3oBaTebHON
opranuzanuu, obecrneunBaronux GpynkmnuonupoBanue Llentpos «Touka pocTay;

- MPUOOPETEHUE JOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB M MaTepHUATIbHBIX
3armacoB, B TOM YHUCJIE€ PACXOJHBIX MaTEpHANIOB, Jisi OOECIEeUEHUsl peau3aliu
oOpa3oBaTeNbHBIX MporpaMM B 00beMe, HEOOXOAMMOM [UIsi HENpPephIBHOM
peanu3anuu 00pa3oBaTENbLHOTO MPOLIECCa;

- oOecrieueHue TEeKyled  JAeATEeTbHOCTH 00111e00pa3oBaTeIbHOM
OpraHU3aIliy 1O 00ECIIEYEHUIO0 00Pa30BaTEILHOTO MPOIIecca.



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

7. 3akJII0UYNTEIbHDbIE MOJI0KEHUS

[Ipu peanuzanu MEpoONpUSATUN B LEISAX CO3AaHUS U (DYHKIIMOHUPOBAHUS
[lentpoB «Touka poctay cyowbekT Poccuiickoit ®enepanuu obecrneunBaeT
coOJto/IeHre TpeOoBaHMI AHTUMOHOITIOJIBHOTO 3aKOHOAATENBCTBA U
3aKOHOJIaTEIhCTBA O KOHTPAKTHOW CHUCTEME B cepe 3aKylmoK TOBapoB, padorT,
YCIIYT I 00ecriedeH s TOCYIapCTBEHHBIX U MYHUITUTIATBHBIX HYK]I, B TOM YHCIIE
B YacTu oOecrieueHus MOBBIMIEHUS 3(P(HEKTUBHOCTH, MCKIIOUEHUS] OTpaHUYEHUS
Kpyra TIOCTaBIIMKOB M  TIOCTaBIIEMOr0  OOOpYAOBaHHWS,  MOBBIIICHUS
pPE3YNbTATUBHOCTH  OCYIIECTBJICHHUS 3aKYyNOK, OOECleYeHusi MpO3pavyHOCTH,
MpeAOTBPAICHUS KOPPYIIIUU U JPYTUX 3T0YNOTPEOICHUH.

[Ipu ocymectBienun cyobektamMu Poccuiickoil @Peaepanuu 3aKyrnok
TOBAapOB, pabOT, YCIyr C ILEeIbl0 NpUOOpeTeHHs 000pYyAOBaHUSA, PACXOJAHBIX
MaTepuaioB, CPEACTB OOyUEHHS U BOCIIUTAHUS B LIENAX co3nanus LlenTpon
«Touka poctay 3a cuer cyocuauu w3 QeaepanbHOro OrKeTa OrKeTam
cyorektoB Poccuiickoit ®enmeparmu  Ha  COPUHAHCUPOBAHHE  PACXOJHBIX
00s13aTeNbCTB CyOBeKkTOB Poccuiickoii deaepanyu:

- obOecrieunBaeTCsl IEHTPAIU3alUs 3aKyMOK B TOPSAKE, ONPEICICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTpaKTHOU cucteme B cdepe
3aKyNoOK, TOBapoB, paboOT, yciayr [js oOecrnedeHus: TrOCYJapCTBEHHBIX U
MYHULIMIATBHBIX HY XK,

- MPUMEHSETCS] HAIMOHAIBHBINM PEXKUM B COOTBETCTBUMU C TPEOOBAHUSIMHU
ctatbu 14 @enepanbHoro 3akoHa ot 5 anpensa 2013 r. No 44-D3 «O KOHTpaKTHOMN
cucteMe B cdepe 3aKylmoK TOBapoB, paboOT, YyCIyr s OOecCIeUeHHUs
roCyJJapCTBEHHBIX U MYHULIMTIATbHBIX HY XK.

Kpome TOro, mpum oOCymecTBIeHHH 3aKymnok cyOwbekTamu Poccuiickoi
denepaiuu JOIKHBI OBITh YITCHBI:

- nosnioxkeHust nocraHosiieHus: [IpasurensctBa Poccuiickont denepaunu ot
03.12.2020 Ne 2013 «O MUHUMAaJIBHOW [0J€ 3aKylMOK TOBapOB POCCHICKOIO
MIPOUCXOKICHUS,;

- TonoxkeHus rnocra”HoBieHus lIpasurenscrBa Poccuiickon @Penepauuu
or 03.12.2020 Ne 2014 «O wMuHUMaJIBHOW O00s3aTENBLHON J0JIE€ 3aKYIOK
POCCHIICKUX TOBapOB U €€ JOCTHKEHUHU 3aKazuukom» (BMecte ¢ «llomoxxenuem o
TpeOOBaHUSIX K COJAEpKaHHIO U (popMe oTyeTa 00 00OBEME 3aKYNOK POCCHHCKHUX
TOBApOB, B TOM YHUCJE TOBApOB, MOCTABIISIEMBIX IPU BBHIMNOJHEHUH 3aKYIaeMbIX
paboT, OKa3aHUM 3aKyNaeMbIX YCIYT, OCYIIECTBICHHBIX B MLENSIX JOCTHXKEHUS
3aKa3YMKOM MHUHUMAJIBHOW O0S3aTENIBHONW IO 3aKYIMOK, O TPEeOOBAaHMSIX K
CONEpKaHUI0O  OOOCHOBAaHMS ~ HEBO3MOXKHOCTH  JIOCTIDKCHHSA  3aKa3YUKOM
MUHUMAJIbHON 0053aTENbHON JOJNH 3aKYMOK POCCHMCKHUX TOBApOB (B TOM YHCIIE



TOBAapOB, TOCTABIIIEMbIX TIPU BBINOJHEHUM 3aKyMaeMbIX padoT, OKa3aHUU
3aKyMaeMbIX YCIYT) OTAEIbHBIX BUIOB, IIPU OCYIIECTBICHUHU 3aKyMOK KOTOPBIX
YCTAHOBJICHBl OIPAHUYECHUS JOMYyCKa TOBApOB, MPOUCXOISAIIUX U3 MHOCTPAHHBIX
roCcyapcTB, O MOPSAKE MOATOTOBKA M pa3MENICHUs! B €IMHOW MH(POPMAIIMOHHOM
cucteMe B cdepe 3aKylmoK Takux oTyera U obocHoBaHus», «llomoxkenuem o
MOpPSIAKE, KPUTEPUSX UM TOCJIEACTBUU MPOBEJICHUS OIEHKU  BBINOJIHEHUS
3aKa34YMKOM OOS3aHHOCTH JOCTIDKEHUS MHUHUMAJIBHOW 00s3aTeIbHON 0NN
3aKyNOK POCCHUMCKUX TOBapoB (B TOM YHCJIE€ TOBAapOB, IOCTABISIEMBIX MPHU
BBITIOJTHEHUU 3aKyMaeMbIX pabOT, OKa3aHMM 3aKyNaeMbIX YCIYT) OTACIbHBIX
BUJIOB, MPU OCYIIECTBICHUU 3aKYNOK KOTOPBIX YCTAHOBJIEHBI OTPAHUYCHUSA
JIOITyCKa TOBAPOB, MPOUCXOIAIINX U3 HTHOCTPAHHBIX TOCYIAPCTBY ).



KOMILJIEKC

Hpuaoxenue Ne 1

K MeTOI[I/I‘leCKI/IM PEKOMEHAAIINAM

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

«TOYKA POCTA»
Ne | HaumenoBanue meponpusitus | OTBETCTBEHHBIN PesynbTar Cpok
Y TBEpKICHBI:
— JOJIKHOCTHOE JIMIO B COCTaBe
PEruOHAILHOTO
BEJIOMCTBEHHOT'O IIPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3/1aHUE U
KIIMOHMPOBAHUE LIEHTPOB .
(ymxn p HeHTp PacniopsimuTenbHbIM akT
«Touka pocray;
PErMOHAIILHOI'O OpraHa
— IIOKa3aTely A TeIbHOCTH .
WCITOJIHUTEIIbHON
eHTpoB «Touka poctay;
BJIACTH,
- tunoBoe [lonoxenue o .
PernonanbHbIit OCYIIECTBIISIOIIETO HE M03/1Hee
1. |nesrensHoctu LlenTpoB «Touka 2
KOOPAMHATOP roCcyapCTBEHHOE 31 stBaps X° roga
pocTa» Ha TEPPUTOPUHU
N yrpasieHue B chepe
cyowekta Poccuiickoit
o0Opa3oBaHus (nanee -
denepauun N
pactopsIUTETLHBIN aKT
— TepeveHb
PONMB)
0011e00pa3oBaTeIbHBIX
OpraHu3alMi, PaCOJIOKEHHBIX
B CEJIbCKOW MECTHOCTHU U
MaJbIX ropojiax, Ha 6a3e
KOTOPBIX TUIAHUPYETCS
co3nanue LlenTpoB «Touka
pocTtay.
Pernonansueiii | [luceMo denepanbHOrO CoMlaco
2 CdopmupoBan u cornacoBan KOOpJUHATOD, orepaTopa u OTIENBHOM
' MHPACTPYKTYPHBII JTUCT benepanbHbIi pacnopsIUTEIbHBIN aKT y
rpaduxy
oreparop POUB
OOBsBIEHBI 3aKYITKH TOBAPOB, .
PernonanbHeiit N3Bewenus o He no3naHee 1
3. paboT, yCIIyT JUIS CO3TaHMs
KOOPAMHATOP MPOBEACHUU 3aKYIIOK anpens X roja
Lentpos «Touka pocra»
CdopmupoBaHbI TPOEKTHI . .
Pervonanbheiii  |PacnopsnurensHblil akT|  He mo3aHee |
4. | 3onmpoBanus llenTpoB «Touka
KOOPJUHATOP PONB ampens X roaa
pocTta»
5 [IpoBeaeH MOHUTOPUHT PadboOT PernonanbHbIit ITo dhopwme, 25 aprycra X roja,
' 10 MPUBEACHUIO TUIOMATI0K KOOPAMHATOP onpenensieMon Jlajiee eKeroiHo

2 X - roa NoJIyucHud Cy6CI/I,Z[I/II/I.




Ne | HaumenoBanue meponpusitust |  OTBETCTBEHHBIN Pesynbrar Cpox
entpoB «Touka pocta» B MuHnpocBeneHust
COOTBETCTBUE C Poccun nnmn
METOANYECKUMU ®denepanbHbIM
PEKOMEHIalUsIMU oIepaTopoM
Munnpocenienus Poccun
Hayvaino pa6ots! LlenTpos PernonanbHblii WNundopmannonnoe
6. 1 cenTs10ps X roga
«Touka pocta» KOOPJUHATOP ocsemenne B CMU
E>xexkBapTanbHblii MOHUTOPUHT
N 1 okTs0ps X rona,
BBINIOJIHEHUS TTOKA3aTelen . Otuer denepaibHOMY
PernonanbHbIit Janee —
1. CO3JaHus U ONepaTopy Mo UToram
KOOPAHHATOP €KEKBapTaJIHHO B

(yHKIMOHUPOBAHUS IICHTPOB
«Touka pocra»

MOHUTOPHHTA

TEUYEHUE 2-X JIET




Ipunoxenune Ne 2
K MeToan4ecknM peKoMeHAalusM

MHUHUMAJIBHBIE HHANKATOPBI U IIOKA3ATEJIN
PEAJIN3AIINM MEPOIIPUSATHUM 11O CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3AIUAX, PACITIOJIO)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3BOBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HATIIPABJIEHHOCTEM
«TOYKA POCTA»

MuHMMallbHOE 3HAaUECHHUE B

«TexHomorusi» M (WIN) Kypehl

rox s MuHuMansHOE Meronuka pacuera
3HAYCHUE B TOJ 11 | MUHUMAaJIBHOTO TTOKA3aTels
HaumenoBanne HHIIKaTOpa 0011e00pa30BaTENEHEIX
N N MaJIOKOMIUIEKTHBIX B IIEJIOM IO CyOBEKTY
(moka3zaTens) OpraHU3aINiA, He L
obmeobpazoBatensHbIX | Poccuiickoit denepanmm, B
SIBIISTIOIITIX CS .
OpraHu3aIyi TOJ
MaJIOKOMIUICKTHBIMU

UHCIeHHOCTh 00YJaOIIIXCS
001eo6pa3oBaTeNbEHOM
OpTaHU3aIIH, OCBANBAIOIINX
IBa 1 Ooyee yIeOHBIX
IpeaMeTa 13 9ucia
MPEeIMETHBIX 00acTen
«EcTecTBeHHOHAy4YHbIE
npeaMeTsh», «EcTecTBeHHbIE CymMa 3HaueHUI
HayKn», «MaTemMaTuka u MoKa3aTeJsl Mo BceM o01iie-
nHpopmaruka, 300 100 00pazoBaTeIbHBIM
«OO0mIecTBO3HAHNE U (B rox otkpeitust — 150) | (B rox otkpeiTs — 50)|  opraHuzanumsiM, Ha 6aze
€CTECTBO3HAHHEY, KOTOPBIX CO3/Ial0TCA

LHEHTPBI «Touka pocTa»

BHEYPOUYHOM JeATeIbHOCTH
OOIIEMHTEIUIEKTYJIbHO I
HaIpaBJIEHHOCTH C
UCTIONIb30BAHUEM CPEJICTB
00y4eHUs U BOCIUTAHUS
Hentpa «Touka pocta» 3
(denoBek)

YHCcIIeHHOCTD 06yqa}01111/1xc51

0011e00pa3oBaTebHOM .
CymMma 3Ha4YeHHIA
OpraHM3aIiK, OCBAUBAIOIIHX
MOKa3aTeJssi [0 BCeM 001Ie-
JIOTIOJTHUTETbHBIE

60
(B rox otkpeiTHs — 30)

30
(B rox oTKpBITHS — 15)

00pa3oBaTeIbHBIM
OpraHu3aIysM, Ha 0aze
KOTOPBIX CO3Ja0TCA
neHTpsl «Touka poctay

2 |obmieobpazoBarenbHbIC
MPOTrpaMMbl TEXHUUECKOUN 1
€CTECTBEHHOHAYYHOU
HAarpaBJIeHHOCTH C
HCTIONB30BaHUEM CPEICTB

Hcnonp3oBaHue CpeAcTB OOOPYAOBaHHS, OOYYEHHS W BOCIHTAaHHS BO3MOXXHO Ha BCEX YPOBHSIX OOIIETO
0o0pa3oBaHUsT W IEJIECOO0pa3HO IS pealu3alliil YPOYHOW W BHEYPOYHOW JESITEIBHOCTH IO MpPOTrpaMMaM
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTMYECKOM  HampaBleHHOcTed. Pacder Tokasarens mpexycMaTpuUBacT
CYMMHPOBaHHE YHCJICHHOCTH OO0YyYaromuxcs o0I1eo0pa3oBaTe/ibHOW OpraHu3aliy, KaXKIbld W3 KOTOPBIX
3a/eficCTBOBaH B OCBOGHHM HE MEHEE [IBYX NPEAMETOB, KYpCOB, AWCIUIUINH (MOIyJeH) €CTeCTBEHHO-HAYYHOW U
TEXHOJIOTHYECKOW HANpPaBICHHOCTEH B paMKax pealn3allid OCHOBHBIX 00mMIeo0pa3oBaTeNbHBIX IIPOTPaMM.
YuuteiBaroTcs yaeOHBIE IPEIMETHI U3 YHCIa MPEIMETHBIX obactel «MaTteMaTnka 1 HHPOPMATHKAY,
«OO0IecTBO3HAHUE U ecTecTBO3HaHUE», «TexHonorus», «EcTecTBeHHOHay4HBIC NpeAMEThD», «EcTecTBeHHBIC
HayKn» W (WIM) KypCchl BHEYPOYHOW MEATEIHOCTH, pealli3yeMble C HCIOJIb30BaHHEM CPEACTB OOydeHHS U
Boctiutanus IlenTpoB «Touka poctay. B ciydae, ecnii B 00meo0pa3oBaTebHOM OpraHnu3amnny, o01ias YuCICHHOCTh
00y4JaroImuXcs MEHbIIIe YKa3aHHOTO 3HAUSHUS, 3HAUCHHE TTOKa3aTels JOJKHO COCTaBIATh He MeHee 80% oT oOmei
YHCJICHHOCTH 00YYatOLINXCS;




00y4eHUs 1 BOCIUTaHMS
Ientpa «Touka pocta» 4
("4enoBek)

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

* B ciyuae, ecin B 0611e06pa3oBaTENbHON OPraHU3aIMH, OOIIAs YHCICHHOCTh 00YYAIONIMXCS MCHBIIE 3HAYCHIS,
YKa3aHHOTO B TOKa3arene |, 3HaueHWe IOKazaTelss JOJDKHO COCTaBIATh He MeHee 20% oT o0miedl 4hciIeHHOCTH
oOyuatoruxcs. sl MaIOKOMIDIEKTHBIX 0011e00pa30BaTelIbHBIX OPraHU3alMi IOMYCKAeTCsl OTCYTCTBUE JIMLIEH3UU
Ha JIOTIOJIHUTENbHOE 00pa30BaHUE U PEaM3yeMbIX TPOTPAMM JOMOIHUTEIFHOTO 00pa30BaHusI.

> B COOTBETCTBHH C IYHKTOM 2 4acTé 5 crateu 47 MemepampHOro 3akona ot 29.12.2012 Ne 273-®3 «OG
obpazoBanmn B Poccuiickoii ®Denepanun» TMOBBIMICHWE KBaNU(PUKAUKA TEIarorHieckux pPabOTHHKOB
OCYILIECTBIISIETCS HE peXe OJHOTO pa3a B TpH rona. [lopplmieHHe KBaTM()HKAIUU IMEAarOrHIecKoro pabOTHHKA
nerTpa «Todka pocray 3acUMTHIBAETCS IPH HATMYWU ACHCTBYIOMIETO (C JaTHl MPOXOXKACHUS MPOIUIO He Oojee 3
JIeT) YAOCTOBEPEHHS O TIOBBIIICHUH KBATH(HUKAIINH 110 TPOrpaMMaM, COOTBETCTBYIOIINM HarpaBiieHHOCTSM LlenTpa
«Touka pocTa», WM MPOXOXKICHHH OOyUYCHHS IO MporpammaM (QeaepaibHOro omneparopa. Takke YYUTHIBACTCS
HAJIMYKC Y TEHarOrHYecCKHX paOOTHUKOB YAOCTOBCPEHHI O IMOBBIIICHUM KBAJTU(UKAIMKA 0 MPOrpaMMaM u3
®denepanbHOro peectpa 00pa3oBaTENbHBIX IPOrPaMM AOIOIHUTEIHLHOTO MPO(ECCHOHANEHOTO 00pa30BaHusL.




Ipuaoxenue Ne 3
K MeToan4ecknM peKoMeHAalusM

Ilepeuenn 001Ie00pa3oBaTEILHBIX OPraHU3AIUI, HA 0a3€ KOTOPBIX
IUIAaHUpYeTcs co3aanue u pyHkunoHupoBanue LleHTpoB o0pazoBanus
€CTEeCTBEHHO-HAYYHOI U TeXHOJIOTHYecKoil HanpaBJjeHHocTell «Touka pocTa»
B____roay B paMmkax ¢eaepajbHOro npoekra «CoBpeMeHHas IKOJIa»

HAIUOHAJBbHOI'O IIPOCKTA «OﬁpaiﬁOBaHlfle)) B (HGUMBHOGCZHMQ
cyovekma Poccutickou @edepayuu)
Ne | HammeHoBaHme HaumenoBanmue IOpuanueckn | YuciaenHoct | MajnokoMIieKTHA
n/ | MyHHIHUNAJBHOT | 001e00pa30BaTeIbH i aapec b 00y4aro- 1 (na/ner,
n | o oOpazoBaHust oii opranuzanumu, Ha | o0wmeoOpaso- N XCH KOJIN4eCTBO
0a3e xoTopoii BaTeJIbHOI KJIACCOB-
IUIAHUPYeTCs OpraHu3anum KOMILIEKTOB)
coznanue LlenTpa (mo ycrany)
«Touxka pocra»




Ipunoxenune Ne 4
K MeToan4ecknM peKoMeHAalusM

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

1. OO0mme moJI0KeHus

1.1. llentp oOpa3oBaHHs €CTECTBEHHO-HAYYHOH U TEXHOJIOTHYECKOM
HanpaBlIeHHOCTEN «Touka pocTa» Ha 0aze <HaumenosaHue
obweobpazoeamenvHoli opeanuzayuu> (nanee - IleHTp) co3gaH C  1ENbIO
pa3BuTUs y  OOyYarOIIMXCS  E€CTECTBEHHO-HAyYHOW,  MaTeMaTHYeCKOM,
UHGOPMAIMOHHON TPAMOTHOCTH, (DOPMHPOBAHUS KPUTHUYECKOTO U KPEATHBHOTO
MBIIJICHUS, ~ COBEPIICHCTBOBAHWS  HABBIKOB  €CTECTBEHHO-HAyYHOU U

TEXHOJIOTUYECKOW HAPaBJIECHHOCTEN.

1.2. llentp He sABIAETCS OPUAMYECCKUM JHMIIOM H JEUCTBYET IS
JOCTIDKEHUSI ~ YCTaBHBIX — Ielie  <HaumeHogaHue  00wWeobpazoeamenbHol
opeanuzayuu> (nanee — YupexJeHue), a TakKe B IEJSIX BBINOJIHEHHUS 3a/ad U
JIOCTUKEHUS MIOKA3aTeNIe U pe3yJIbTaTOB HAIIMOHAJIBHOTO MPOEKTa
«O0pazoBaHue».

1.3. B cBoeit nesrensHocTH LleHTp pykoBonctByeTcss DeaepaibHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-®d3 «O06 o6pa3oBaHuu B
Poccuiickon denepaunny, , IPYTUMHA HOPMATUBHBIMHU JOKYMEHTAMHU
MunucrepcrBa npocseuienus Poccuiickon denepannu, MHBIMU HOPMaTUBHBIMU
IpaBoOBbIMU akTamu Poccuiickon @enepanuu, nporpaMMon pa3BUTUS
<HaumeHOB8aHUe 00WEOOPA308aMENLHOL  OpeaHU3ayuu™>, IUIAHAMH PaboThI,
YTBEPAKIAECHHBIMU yUpeauTesieM U HacTosimuM [lonoxenuem.

1.4, Tlentp B cCcBOeH JACATEILHOCTH TOAUYMHSETCS PYKOBOIUTEIIO
VYupexaenus (IMpeKkTopy).

2. Hean, 3agaum, pynkuun aesareabHocTu Llenrpa

2.1. OcHoBHOM 10(SH1500) JIESTeIIbHOCTH Ilentpa SIBJIAETCSI
COBEPIIICHCTBOBAHWE YyCIOBUW JJIsi  TOBBIIIEHUS KadecTBa O0Opa3oBaHUS,
paciidpeHusi BO3MOXKHOCTEH OOydYarolUXCs B OCBOCHUU YYEOHBIX MPEIMETOB
€CTECTBCHHO-HAYYHON U  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEH, IpOrpaMm
JOTIOJITHUTEILHOTO ~ OOpa3oBaHUs  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HaIPaBJICHHOCTEH, a TakXe ISl MPaKTUYeCKOW OTpabOoTKU yd4eOHOTro Marepuala
1o yueOHbIM nipeaMeraM «Dusukay, « Xumus», «buosorus.

2.2. 3anmadamu lleHTpa sSBIAIOTCA:

2.2.1. peanuzanvsi OCHOBHBIX  00II€0Opa30BaTEIbHBIX IPOTPAMM IO

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYIHOU u TEXHOJIOTHIEeCKON
HaIpaBJIECHHOCTEH, B TOM UYHCJI€ B paMKax BHEYPOYHOW JIEATEIHHOCTH
00yJaroImXcs;

2.2.2. pazpaboTka M peanu3alus pPa3HOYPOBHEBBIX JOTOJHUTEIbHBIX
o01reo0pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHON M TEXHUYECKOU



HaIpaBJICHHOCTEW, a Tak)Ke€ HHBIX IMPOrpaMM, B TOM 4YHCJI€ B KaHUKYJSPHBIN
TIEPHUOT;

2.2.3. BOBJIeueHHE OOyYaIOMMXCsI W TMEAarorudeckux pabOTHUKOB B
MIPOCKTHYIO JICSITEILHOCTD;

2.2.4. opraHmu3aiusi BHEY4YCOHON NEATETLHOCTH B KAHHWKYJISAPHBIN TMEPHOI,
pa3paboTKa W peanu3alys COOTBETCTBYIOIMUX 00pa30BaTEIbHBIX MTPOTPaMM, B TOM
yucjie IS JIarepeil, OpraHW30BaHHBIX OO0pa30BaTEIBHBIMH OpPTaHU3AIUSIMU B
KaHHUKYJISIPHBIN TIEPUOI;

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

2.3. lleHTp s JOCTYIKEHMS 1€MW W BBINOJHEHHWS 3a7ad  BIpPaBe
B3aMMO/ICHCTBOBATH C:

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

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

- ¢ (QeaepadbHBIM  ONEPATOPOM, OCYIICCTBISIOMUAM (QYHKIIUA  TI0
WHOOPMAITMOHHOMY,  METOJAMYECKOMY W  OpPraHU3aIlMOHHO-TEXHHUYECKOMY
COTPOBOXKICHUIO MEPOTIPUATHH IO CO3/IaHUIO B (PYHKITMOHHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM 4YHKCIE @O BOIpPOCAM MOBBIIIECHHUS KBaTU(PUKALUH
MeJaroruIecKux pabOTHUKOB,;

- 0o0y4aromuMHCS W POJUTEIAMHU  (3aKOHHBIMH  TIPEICTABUTEIISIMH )
o0ydJaromuxcs, B TOM YUCJIe ¢ MPUMEHEHHUEM JHCTaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. IHopsinok ynpasienusi LHlenrpom «Touka pocra»

3.1. PykoBoautenp YupexaeHUs H3JaeT JOKaJIbHBIH HOPMATUBHBIM aKT O
Ha3HaueHun  pykoBomutenss  Llentpa  (Kyparopa,  OTBETCTBEHHOIO  3a
GyHKIMOHUPOBAHUE U PA3BHUTHE), a TaKke O co3manuu LleHTpa u yTBepKIeHHUH
[Tonmoxenue o nesrenpHOCTH LleHTpa.

3.2. PykoBomutenem llenTtpa MoOxkeT OBITh Ha3HA4YeH COTPYIHUK
VYupexxaeHus U3 yncia pyKoBOASIIMX U NEeAaroruueckux paboTHUKOB.

3.3. PykoBonurens LlenTpa 00s13aH:

3.3.1. ocylecTBIATh OnepaTUBHOE pyKOBOACTBO LleHTpoMm;

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

3.3.3. otunThiBaThCcs Tepen PykoBomurenem YUpexkaeHUs O pe3ysbTrarax
pabots LlenTpa;

3.3.4. BBITIOTHATH WHBIE 00s13aHHOCTH, MpEeAYyCMOTPEHHBIE
3aKOHOAATENBCTBOM, YCTABOM YUpPEXKACHUSA, JOJDKHOCTHOM WHCTPYKIMEN U
HactosiuM [losoxxenuem.

3.4. PyxoBonutens LlenTpa Bnpase:



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

3.4.2. IO COIJIaCOBaHUIO C PYKOBOAMUTENEM YUpEXKICHHUS OpraHU30BHIBATH
y4eOHO- BOCIHUTATENIbHBIN Tpoliecc B lleHTpe B COOTBETCTBUM C IEISIMU U
3agayaMiu L{eHTpa u OCyIIEeCTBIATH KOHTPOJIb 34 €0 PEATN3ALUEN;

3.4.3. OCyIIECTBIATh MOJATOTOBKY OOYYAIOIIMXCS K YYacTHUIO B KOHKYpCax,
OJIMMITHAJIAX, KOH(MEPEHIUAX U WHBIX MEPOMPHUATUAX MO0 MPODHII0 HAIPABICHUHA
nesatenpHocTH LlenTtpa;

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

3.4.5. ocyliecTBIATh UHBIE TIPaBa, OTHOCSIIMECS K jAesTenbHocTH LlenTpa u
HE TMPOTUBOpEYAIlMe IeJIsIM M BHJAM JESATEIbHOCTH 00pa3oBaTesbHOMN
OpraHu3alnuu, a TAKXKe 3aKoHoAaTeNnbCcTBY Poccuiickoint denepaunu.



Ipunoxenune Ne 5
K MeToan4eckuM peKoMeHIauusM

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

[lepedyenp CTaHAAPTHOTO KOMIUIEKTAa OOOPYIOBAaHUS IS OCHAIICHUS
[enTpoB «Touka pocTa» cOpMUPOBAH C YUETOM psJia IPUHIIUIIOB, B TOM YHUCIIE:

[IpuHIIMNT MpEeeMCTBEHHOCTH cucTeM obOopynoBaHus. OOopynoBaHuE s
MPOBEICHUS] YUYEHUYECKUX MPAKTUUECKUX padOT SBJISETCS OOIIMM IJisi YpPOBHEH
OCHOBHOI'O 00IIEero M cpenHero obmiero oOpa3zoBaHus. B cucTteMe HarysiIHbBIX
CpelICcTB OOy4YeHHUs] M JEMOHCTPAIIMOHHOTO OOOpYAOBaHUS HMMEIOTCA 0a30BbIC
AJIEMEHTHI, OOIKEe JUIsi OCHOBHOTO OOIIEr0 W CPEeIHEro OoOIIero oOpa3oBaHUS.
[HudpoBass nabopatopus u 00OpyAOBaHUE OOIIETO HA3HAYEHUSI TO3BOJIAIOT
oOecIieuynBaTh NEATEILHOCTh OOYJArONIMXCsl KaK B OCHOBHOM, TaK M B CTapIiei
IIKOJIE, 3 B COBOKYIHOCTH C IIU(POBBIMHU JIA0OPATOPHUSIMU 1O (PU3HKE, OMOJIOTUH U
XUMHUHU — TIPAKTUYECKYIO JEATEILHOCTh B paMKaX M3YYCHHUS €CTECTBEHHOHAYYHBIX
npeameroB B 10-11 kiaccax Ha yriry0JI€HHOM ypOBHE.

[TpuHIMTT COUeTaHUs KIACCUYECKUX U COBPEMEHHBIX CPEICTB M3MEPCHUH U
CIIOCOOOB IKCTICPUMEHTAIILHOTO MCCIICIOBAHUS sABJICHUN. B cocTaB 00opymoBaHus
BXOJST KJIACCHMYECKHUE CpEICTBAa U3MEpeHUs (HampuMmep: JTUHAMOMETDHI,
CTPEJIOYHbIE aMIEpPMETp M BOJBTMETP) M LHUQPPOBBIE MNPUOOPHI (HANIpUMED:
uppoBbIE BEChl, CEKyHAOMEp) U AaTuuku. CoOMroAeHne 3TOro MpUHITUIIA UMEeT
0c000€ 3HaueHHUE JJI1 YPOBHS OCHOBHOTO 001ero 00pa3oBaHMsl, TOCKOJIBbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHoco0aMu U3MEpeHUs] (PU3MUYECKUX BEJIUYUH,
dbopmupyeTCsT TTOHMMaHUE MPUHIIMIIOB JEUCTBUSI AHAJIOTOBBIX HM3MEPHUTEIBHBIX
npuOOpoB M obOecreunBaeTcsl MEPEeXoJ K HCIOJIb30BAHUIO HHCTPYMEHTOB
rdpoBoii 1adopaTopuu.

[IpuHIIMTT TIpHOpUTETa YYCHUYECKOTO OKCICPUMEHTA IS peau3aiiu
CHUCTEMHO-JICATEIILHOCTHOTO TOAX0Aa. Peanu3amusi CHCTEMHO-ACSITEIBHOCTHOTO
MoIX0/a B OOYYCHHH €CTECTBCHHOHAYYHBIM IpeAMeTaM Oa3upyeTcss B TICPBYIO
ouepelb Ha BOBJICYCHHM OOYYAIOIIMXCS B IPAKTUYECKYIO JESITEIBHOCTH II0
MPOBEJICHUIO HAOI0IeHUH 1 onbITOB. [[09TOMY 3HAaUMTEIbHAS YaCTh HAOIIOACHUN
U ONBITOB, KOTOpPhIE B TPATUIIMOHHOM METOJMKE TMpeJIarainuch Kak
JEMOHCTpPAIIMOHHBIE, TIEPEHECEHbl B pa3psaa ydeHudeckux pabor. Cremyer
OTMETHUTh, YTO B HACTOSIIECE BpeMs H3ydeHHE (U3UKHA, XUMUU U OHOJOTUU B
OCHOBHOM IIIKOJIE W Ha 0a30BOM YpOBHE CTapIled IIKOJIbl OPUEHTUPYETCS Ha
OCBOCHHME €CTECTBEHHOHAYYHON TPaMOTHOCTH, KOTOpOE€ HUAET dYepe3 pa3BHUTHE
CIIOCOOHOCTEH yYaluxcs aHAIM3UPOBATh PAa3HOOOPA3HYI0 €CTECTBEHHOHAYYHYIO
MH(OPMAIUIO U UCIIOJIb30BATh MOJTYYEHHbIE 3HAHUS JUIsl OOBSICHEHMS SIBJICHUN U
MPOLIECCOB  OKPYXKAIOIIETO MHUpa; MOHUMaTh OCOOEHHOCTH HCHOJIb30BAHUS
METO/IOB €CTECTBO3HAHHUS [IJIi TMOJYYEHHUS HAy4HbIX JaHHBIX; MPOSBIAThH
CaMOCTOATENbHOCTh CYXKJIEHUH W TOHUMAaTh pPOJb HAYKH U TEXHOJOTUYECKUX
WHHOBAIIMI B Pa3BUTHH OOIIECTBA; OCO3HABATh BAXXHOCTh HAYYHBIX HCCIICIOBAHUMN



U UX CBA3b C HAIIUM MaTepUATIbHBIM OKPY)XEHHUEM M COCTOSIHUEM OKpPYKaroIleH
cpenbl. OpreHTalMs Ha €CTEeCTBEHHOHAYYHYIO TPAaMOTHOCTD MPE/IOJIaraeT akIeHT
Ha METOJOJIOTHIO HAYKH U HAIPSIMYIO CBSI3aHO KaK ¢ OOIIMM YUCIOM YYEHUYECKUX
OMBITOB B KypcaXx €CTECTBEHHbIX HayK, TaK M HalpaBJICHHOCTbIO HX Ha
dbopMHpOBaHUE CAMOCTOATEILHOCTH JEUCTBUI MPU NPOBENCHUU HAOIOJACHUM,
M3MEPECHUH U UCCIIEAOBAHNM.

Hcnonp30BaHue CpencTB HAIJBSIIHOCTH M y4eOHOro o0OpyaoBaHHUS B
y4eOHOM TIPOIIECCE HAMPAaBICHO Ha BBHINOJHECHUS CICAYIOMMX (QyHKITHI:
o0ecneuynBalOT OoJiee MOJIHYI0 U TOYHYIO MH(OpMalLKi0 00 HU3y4yaeMOM SIBICHUH
WM OOBEKTE W TEM CaMbIM CHOCOOCTBYIOT TOBBIIICHHIO KaduecTBa OOYy4YCHUS;
MOMOTal0T B MAaKCUMAaJIbHOM Mepe Pa3BUTh [103HABATEIIbHBIE HHTEPECHI yUaLUXCS;
MOBBIIIAIOT YpPOBEHb HAIJISAHOCTH M JIOCTYHHOCTH OOYY€HHs; YBEJIMYHUBAIOT
00BEM CaMOCTOATENbHONM pabOThl ydaluXcsi Ha YPOKE U BHEYpPOUHOMU
JEATEIIbHOCTH; CO3/AI0T YCIOBHUS JUIsl OPraHU3alMU MPAKTUKO-OPUEHTHPOBAHHOM
IIPOEKTHOM M HCCIEAO0BATENIBCKON ACATENBHOCTH; JAIOT BO3MOYKHOCTh JOCTYITHEE
U Tay0Xe packpbiTh COJEp)KaHue Y4YeOHOro MmaTepuana, CIOCOOCTBYIOT
(GOpMHUPOBAHUIO Y yUAIIUXCS TOJIOKUTEIBHBIX MOTUBOB OOYUYECHHUSI.

Baxueimen yacteo ocHamenus Llentpa «Touka pocra» saBusercs
uuppoBas gadopaTopusi, MEPEUYCHb TAaTYMKOB KOTOPOU IMO3BOJISET HCIOIb30BATh
ATy JabOpaTOpUI0 MPU U3YYEHUM (PU3UKU, XUMHUU U Ouojoruu. BpeneHue B
IIKOJIBHBIA DKCMEPUMEHT HU(PPOBBIX JATUYUKOB JUISI PETUCTPAIMU PA3IAYHBIX
BEJIUYMH U BO3MOKHOCTH HCIIOJIb30BaTh KOMMBIOTEP (CMapT(POH WM TUIAHIIET)
JUTSL pacdeToB ¥ OPOPMIICHUS PE3yIbTaTOB OMBITOB, MO3BOJISET MEPEUTH HA HOBBIN
Ka4E€CTBEHHBI YPOBEHb MPOBEJACHUS U3MEPEHUN, YIIPOCTUB MPOLIECC U3MEPEHUH U
MOBBICB WX TOYHOCTH. [losiBeHrne HU(POBBIX TEXHOJOTHH B J1a0OPATOPHBIX
paboTax TOBBINIAET HMX aKTYaJbHOCTh M MPHUBIEKATEIIBHOCTh B CO3HAHUU
COBPEMEHHOI'0 IIKOJbHUKA, YCHJIMBAET HATJISIJHOCTh KAaK B XOJE OIBITOB, TaK W
npu 00paboOTKe pe3yJbTaTOB C HMCIOJB30BAHUEM NPOrPAMMHBIX CpeACTB. Jlms
HKCIIEPUMEHTOB MO OMOJIOTMM M XUMHUHU 3TO SIBJIAETCS 3HAYMMBIM MEPEXOJOM OT
KaueCTBEHHbIX HAOJIOJICHUI U OMBITOB K KOJMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonb3oBanue nudpoBoi 1a00paTopuu CyIECTBEHHO U3MEHSET MOIX0 bl
K MMPOBEACHUIO U AEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIBITOB:

Hcnonp3oBanne 1HUQPPOBBIX JAaTYUKOB B KA4eCTBE W3MEPUTEIBHBIX
WHCTPYMEHTOB HM3MEHSIET TOAXOAbl K TPOBEJACHUIO NPSIMBIX H3MEPEHHUI
(bU3NYECKUX BEIIMYHH.

TpaguMOHHO B  KA4eCTBE CPEICTB  H3MEPEHMS  HMCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHI (pbIYaKHbIE BECbl U PA3HOBECHI, MEH3YypKa,
JTUHAMOMETP, TEPMOMETP) U CTPETIOUHbIE TPUOOPHI (aMIEPMETP U BOJIBTMETD).

Hcnonb3oBanue HUQPPOBBIX JATYUKOB MO3BOJIIET HA COBEPIIEHHO JIPYroM
KaueCTBEHHOM YPOBHE MPOU3BOAUTH HM3MEPEHHS BPEMEHU, PACCTOSHUS, HMETh
BO3MOXKHOCTh PErMCTpUpPOBaTh M HAONIOAATh W3MEHEHHE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIIepaTypa, MIEKTPUUECKOE HaNPsHKEHUE, CHIIa TOKa U T. [I.

OTU BO3MOXHOCTU TO3BOJISIIOT, HAPUMEP, HA YPOKaX (PU3UKU C BBICOKOM
TOYHOCTBIO U3MEPUTh MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPABHOMEPHO,
Ha0JI01aTh B IMHAMUKE MPOLIECC JIEKTPOMAarHUTHON MHAYKLHUN, BOSHUKHOBEHHUE



U W3MEHEHHE HHIYKIMOHHOTO TOKa, HCCIENOBaThb M3MEHEHHE TEMIIEpaTyphl C
TEYEHHEM BPEMEHH B MPOIIECCE YCTAaHOBICHUS TEIUIOBOTO PaBHOBECHS U T.I.

Ha ypoxkax 6uosoruu nosBisieTcsi BO3MOKHOCTh HOJIYYUTh KOJMYECTBEHHBIE
JaHHbIE TIPU IPOBEJCHUM OINbBITOB, HANpUMEpP: NpPU OIpeneiaeHUH (aKTOpPOB,
BJIMSIIONINX Ha CKOPOCTH Ipoliecca POTOCHHTE3a, IPU U3YUEHUU JIbIXaHUsI KOpPHEH
U JINCTHEB, IPU UCCIICTOBAaHUH YCIIOBUH MPOPACTAHUS CEMSH H T. [I.

Ha ypokax XuMUHM Ha KOJUYECTBEHHBIN YPOBEHb MEPEXOMAAT MPAKTUUECCKHE
paboThI 10 U3YYEHHIO MPOLECCA IEKTPOIIN3a, UCCIAEAOBAHUE SK30TEPMHUECKUX U
HAOTEPMUYECKUX PEaKIMid, TEIIoBOro 3¢¢ekra ropeHus tommBa u T. 1. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEJCTB MOJAOOHBIE M3MEPEHHUS
BBINIOJIHUTh HEBO3MOXHO. OHaKO, NPU NEpexoie Ha HUPPOBYIO 1a00paTOPHUIO B
TEMaTUYECKOM IJIAHUPOBAHUM HEOOXOJUMO MPEAYCMOTPETh JOIMOJHUTEIbHOE
BpeMs Juisl oOydeHus: paboTe ¢ JaTYMKaMu, BKJIIOYas COOPKY 3KCIEPUMEHTaIbHON
YCTaHOBKH C JaTYMKAMM, CHATHE NOKa3aHUI ¢ 3KpaHa KOMIIbIOTEpA, ONPECIICHNE
IIOrPETHOCTEN U3MEPEHUM.

Jis paborbl ¢ 1UGPOBBIMH JaTYUKAMH HCIOJB3YETCS CIEHUaIbHOE
IporpaMMHOE 00€eCIiedeHHEe, YCTAHOBIEHHOE Ha KOMIbIOTEp. {151 KOMMyHUKauu
UGPOBBIX JATYMKOB, 3alMCH M XpaHEHHs WH(GOpPMAIMH, MOJYYEHHOW C UX
MOMOILBIO, LU(PPOBas J1abOPATOPHsT UCIOJB3YETCA B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIICYCHHUEM.

Hcnonp30BaHne KOMMBIOTEPHOH (QOPMBI  PETUCTpALMK  TOJTYYCHHBIX
3HaYCHUH ¥ TIOCTPOCHUS TpaUKOB M3MEHSET TMOAXOAbl K O(POPMIICHUIO
Ja00pATOPHBIX U MPAKTUYECKUX PAOOT 00yJaArOITUMHUCS.

JlanHble, MOJIY4YEHHbIE HPU MOMOILIM LUPPOBBIX JATYUKOB, BHOCSITCS B
AJIEKTPOHHBIE TAOJHMLBI, YTO TMO3BOJISIET CTPOUTH TIpadUKH 3aBUCHUMOCTEH
UCCIIEIyeMbIX BEJMYMH Ha 3KpaHe KommbioTepa. Ha ocHoBaHMM 3TuX rpaduxos
JieNaTh BBIBOJBI O XapakTepe 3aBUCHUMOCTH BEJIMYMH OT BPEMEHU WM JPYTHUX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE I1enecoo0pa3Ho o00y4yaTh MPOBOAUTH
anmpOKCUMAIUIO BEIOPAaHHBIX TOYEK UTOrOBOM rpauuecKoi 3aBUCUMOCTBIO.

OTU HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMATHU3UPOBATH PYTUHHBIE
OpOILEAYphl  3allOJIHEHUS  TaOJWIl, BBHITIOJHEHHE OJHOTHIHBIX  PacyeToB,
noctpoeHus: rpadukoB. lludposas (orokamepa moszBosisieT choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAJIbHYI0 YCTAHOBKY M NpHUKpenuTh (ororpaduio B
ANEKTPOHHBIN 0TueT. Takum 00pa3oM, OCYIIECTBISIETCA Mepexoa K 0(hOpMIICHHUIO
DJIGKTPOHHOTO OTYeTa O TPOACTAHHOM OKCIIEPUMEHTE, TPOCKTHOW WM
HCCIIeIOBATENbCKOM padoTe.

B03MOXXHOCTP ~ MCHOJB30BAaHUS ~ BUACOHAONIONEHUS 33  MPOLIECCOM
BBIMIOJIHEHUSI TPAKTUYECKUX pPadOT o0OydaromMMHUCS HW3MEHSIET MOAXOIbl K
OIICHUBAHUIO PaldoT.

ONEeKTPOHHBIA OTYET O TMPOJACIIAHHOW TMpaKTUYECKOW paboTe MOXKeT
COIPOBOXAATHCA MPHUKpPEIIeHHON (oTorpaduei, KoTopas MO3BOJISET OLECHUBATDH
IPaBUJIBHOCTh COOPAHHOM SKCIEPUMEHTAIBHOM YCTAaHOBKH, OoJiee TIOJIHO
ONpENENATh MOJHOTY MW  IPAaBWIBHOCTh  IPOJEIAHHOIO  MCCIEA0BaHUS,
aHaJIN3UPOBATh JTOCTOBEPHOCTh IPEJCTABICHHBIX AKCIEPUMEHTAIbHBIX JIAHHBIX.
ITpu 0AHOBPEMEHHOM BBINOJIHEHUH Pa3HBIMU I'PyHIaMH 00Y4arOIIUXCS pa3HbIX



HCCJIEIOBATENBCKUX PabOT 11e1eco00pa3HO HMCIOJIb30BaTh BUEO3AMUCh BCETO
xoja pabor. B »TOM cCiydae OII€eHMBAaTbCA MOTYT HE TOJIBKO TIPEIMETHbIE
pe3yibTaThl, CBSI3aHHBIE C IPOBEICHUEM KOHKPETHOTO JKCIEPUMEHTa, HO U
KOMMYHUKATHUBHBIE M  PEryJSTUBHbIC JCHCTBUSA: IJIAHUPOBAHHE PpPabOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPpPEKIHs I1aHa pabOThl, KOMMYHHUKAIUS B
COBMECTHOM IEATEIBbHOCTH, Hadu4ne (WM OTCYTCTBHE) KOH(IUKTOB U CHOCOOBI
UX peIicHUs.

Hcnonp3oBanue 1mudpoBbIX J1a00paTOpUil CYIMIECTBEHHO PACIIMPSET CIICKTP
BO3MOXHBIX OIIBITOB M UCCJEIOBAHMUM, OCOOEHHO JTO KacaeTrcs U3yYeHUs
OHOJIOTUU U XUMHH.

Pacmiupenue crnekTtpa BO3MOXXHOCTEH MOXXHO MPOWUIIOCTPUPOBATh Ha
npuUMeEpe U3Y4YCHHUS DJICKTPOMArHUTHOW WHAYKIMM B Kypce (usuku. I[lpu
HCITIOJIb30BAaHUU CTPEIIOYHOTO aMIlepMeTpa TPATUIIMOHHO HAOMIOAAI0T JHIIb (PaKT
BO3HMKHOBEHHUS WHAYKIIMOHHOTO TOKAa B TIPOBOJHHUKE W HW3MEHECHHE €T0
HaIpaBJICHUS MPU U3MEHEHUHM CKOPOCTH BHECCHHUS MarHWTa WU €TO TMOJSPHOCTH.
Hcnons3oBanue nudpoBOTro JaTYMKa MO3BOJSET MOMYyUUTh ociuuiorpammy 3/(C
WHIYKITMH, BO3HHUKAIONMIEH B KaTyIIKe, MPH TPOJETe Yepe3 Hee MarHuTa. ITo
MO3BOJISIET CpPAaBHUBATh 3HAaueHUA MakcumaibHblx JJC mnpu mpornere uepes
KaTyIIKy MarHuTa C pPa3HBIMA CKOPOCTSMH W C pa3HOW TOJSIPHOCTHIO,
aHAJIN3UPOBATh BU/T MOJIy4eHHOU 3aBUCUMOCTH, KOHCTPYHPOBAThH
HKCIIEPUMEHTAJILHBIC 337241 110 U3YYCHHIO DJIIEKTPOMArHUTHON MHTYKIIUH.

[Mudposas maGoparopusi MO3BOJSET OPraHU30BATH MPOCKTHYIO M y4eOHO-
HCCJIEIOBATENLCKYIO JICSTENBHOCTD IMKOJFHUKOB KaK B paMKaX YPOKOB, TaK U BO
BHEYPOUHOI AesTenbHOCTU. Hanmnuue pazHooOpa3HbIX IMUMPOBBIX NTaTIYMKOB J1a€T
BO3MOKHOCTh TPOBOJIUTH CaMble Pa3HOOOpa3HbIE HCCIENOBAHUA, OMUPAsSCh Ha
UHTEpeChl o0ydarmmxca. B kayecTBe nmpuMepa MOMXKHO MPUBECTH HCCIICTOBAHUS
DKOJIOTHYECKON HANpPaBJICHHOCTH II0 BBIABICHUIO (PAKTOPOB  3arps3HEHUS
OKPYXaIOMIel Cpebl, H3yUYCHUIO AKOJOTHIECKOTO COCTOSTHHS TTOMEIICHHUH TITKOJTHI,
MOYBBI, BO3AyXa B HACEJICHHOM NYyHKTe W T.On. McciaemoBaTenbckue pabOTHI C
MCIOJIb30BaHUEM LU(POBBIX JATUUKOB 11eJIeco00pa3Ho mpeaararh yyammmces 10-
11 xmaccoB B paMkax oOs3aT€IbHOM IS HUX TMPOCKTHOW JESITEIHHOCTH.
BEITIOTHEHHE TaKMX TPOCKTOB SIBIIICTCS OCHOBAaHWUEM JUUIS OICHKH HE TOJBKO
ypoBHsI CHOPMHPOBAHHOCTH TPEAMETHBIX PE3yJbTaTOB, HO WTOTOBOM OIICHKHU
JOCTIDKCHHSI METAalpeIMETHBIX Ppe3yJbTaTOB OOYyYEeHHS: KOMMYHUKATHBHBIX
(KOTOpBIE OIICHMBAIOTCSA KaK B MPOIECCE MPOBEACHUS PabOThI, TAK U B MPOIIECCE
3aIUTHI MPOEKTA WJIM MCCIICOBAHUS) U PETYISTUBHBIX (KOTOPHIC OIICHUBAIOTCS B
MPOIIECCE BHITIOITHEHUS MPOEKTA).

OcHarenue Juisi M3ydeHus: (PU3UKU TPEACTABICHO B BHJIE OOOpPYAOBaHUS
JUTSL IGMOHCTPAIMOHHBIX OMBITOB M OOOPYAOBAaHUS IS JIAOOPATOPHBIX PabOT U
YUYEHMUYECKUX OIbITOB, BKJIIOYas OOIIyH [JIs €CTeCTBEHHOHAY4YHOI'O IIMKJa
nudpoByro naboparopuro, a Takke HUGPOBYHO JabopaTopuro 1o (dusuke (Kak
JOTIOJTHUTENBHBINA 3EMEHT 7151 yTAyOJI€HHOTO U3YYeHUs (PUBUKH ).

JleMOHCTpalMOHHOE o0opyoBaHuE o0OecrieyuBaeT  BO3MOYKHOCTb
HaOMroIeHNsT OONBIMMHCTBA M3YyYaeMbIX SIBIICHHW, TPOIECCOB W 3aKOHOB. ITO
BO3MOYKHO TIPY ONTUMATHHOM COYETAaHUHM aHAJIIOTOBBIX M IIU(PPOBHIX CPEICTB



HaOJI0ICHUS, aHaIKM3a u3MepuTenbHoil nHbopmarmu. Tak, Hanpumep, I Kypca
(GU3MKKM OCHOBHOW IIKOJBl €CTh BO3MOXHOCTH JIEMOHCTPAIMKM KJIACCHYECKUX
JEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajeHue Ten B Tpyoke HrpioToHa,
JEMOHCTpanus JeHCTBUSA aTMOC(EepHOro AaBieHus, 3akoHa [lackans, u3mMeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKICHUU), IPUTSHKEHU MOJIeKyl u T.1. Habop
10 3JIEKTPOCTATHUKE JAET BO3MOXKHOCTh AEMOHCTPALMU JIEKTPU3ALUU TEJl, 3aKOHA
COXpaHEHUs 3apAa, JMHUI HAIPSHKEHHOCTU 3JIEKTPUYECKOTO MOJIA U T.J. U MOXKET
MCITOJIB30BAThCS KaK & KJlacce MPU M3YUYEHUU JIEKTPOMArHUTHBIX SIBJICHUH, TaK U
B 10 Kyacce npu U3y4eHUM IEKTPOCTATUKH.

[Ipu mpoBeneHUM IEMOHCTPAIIMOHHBIX OIBITOB JOJKHBI COOMIOIATHCS
TpeOOBaHMS K UX HAMISIIHOCTU (ACHAas W TIOHSATHas IIOCTAaHOBKA OIBITA),
BUJIMMOCTH JUJII BCEX Yydyaluxcs Kiacca (NMpU HAIWYUU MEIKHUX JeTaliei
UCIOJIB3YETCSI UX YBEIMUYEHHOE HW300paK€HUE TMpU IOMOLIM BeO-KaMepshl),
AMOIIMOHAIBHOCTH M, IO BO3MOXHOCTH, 3aHUMATEIBHOCTH (JI€MOHCTPALIMOHHBIN
OMBIT JOJDKEH BBI3BIBATH MHTEPEC YUAIMXCS, CO3/1aBaTh MOTHBAIMIO K MU3yYEHUIO
npeaMera) U yoenuTenbHOCTH (TOKa3bIBaThb TOT 3(P(DEKT, Ha JAEMOHCTPAILUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

Opnako peanuzanus J€SITEIBHOCTHOTO TMOAXOJa B OOy4YeHUU (usuke
NEPEHOCUT aKIEHT C JEMOHCTPALMOHHOTO J3KCIEPUMEHTAa Ha YYEHUYECKUH.
Hampumep, 1o MeXaHHMKE HCCIEI0BAaHHE KHHEMAaTHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JMHAMHUKH, KOJIEOATENbHBIX MIBM)KCHUH MEPEHECEHO B YUYEHUYECKUH
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obOopynoBanus. l[lpu wuzyueHun
AJIEKTPOJIMHAMUKU JIabOpaTOpHOE O0OpYJOBaHHE IIO3BOJISIET HCCIIEIOBaTh HE
TOJIBKO 3aKOHBI IIOCTOSHHOIO TOKa, HO C MWCIOJb30BAHMEM KOMIIBIOTEPHOIO
ocunsuiorpaga Mo3BOJSIET MPOHAOIIOJATh U HCCIIENOBaTh 3JIEKTPUUECKHUE LENU
NEPEMEHHOTO TOKa, OJIOK JUOJOB TMO3BOJSET MCCIEA0BAaTh BOJIbTaMIIEPHbIE
XapakTepUCTUKU auoda. IIpu wm3yueHum ontuku jabopaTopHOoe 00OpYIOBaHUE
MO3BOJISIET M3YYHMTh 3aKOHBI T'€OMETPUYECKON ONTUKH (MPETOMIICHHE CBETa B
MOTYUWIMHAPE U TOJIydeHUE U300paKeHUS B JIMH3aX) U TPOHAO0JII0aTh OCHOBHBIC
SBJICHUSI BOJIHOBOM ONTUKH (MHTep(EepeHUrs W TOoJgpu3alus), HCCIeI0BaTh
nudpaxiyo ceta (qudpakimoHHas peieTka).

B coorBercTBUM C TIpeAMETHBIMU pe3yJbTaTaMu OO0yudeHus (¢u3MKe
000pyIOBaHUE ISl YUEHUYECKUX OIBITOB OOECIEUYNBAET MPOBEACHUE CIIEAYIOIINX
TUTIOB PabOT, CTPYNIHUPOBAHHBIX MO BHJAM JEATEIHLHOCTH, HE3aBUCHMO OT HUX
TEMaTUYECKON IPUHAIIEKHOCTH:

1. IlpoBeneHue mnpsMbIX HU3MEpEeHUN (U3MUECKUX BEIMYUH (M3MEpEeHHe
Macchl, 0o0beMa JKHAKOCTH, TEMIEpaTypbl >KUIKOCTH, CHJIbI, CHUJIbl TOKAa,
HaIpPsHDKEHMS) C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB.

2. TlpoBepka 3aaHHBIX MPEANOIOKEHUN (IIpsIMble U3MEPEHUsT (PUINUECKUX
BEJIMYMH M CpPaBHEHUE 3a/JlaHHbIX COOTHOIIECHUM Mex1y HuMmu). Hampumep:
IpoBepKa YCJIOBHI IUJIaBaHUsS TeJ, YCJIOBUM paBHOBECHS pblyara u OJIOKOB,
3aKOHOMEpPHOCTE  MOCJeNOBAaTeIbHOTO0 U MapaUIeIbHOTO  COSAMHEHUS
IIPOBOJIHUKOB H T. [I.

3. Pacuet no nonmyueHHBIM pe3yabTaTaM MPSMbIX U3MEPEHUI 3aBUCUMOTO OT
HUX TlapameTpa (B OCHOBHOM IKoJje) U kocBeHHbIe n3Mepenus (B 10-11 kmaccax).



Hampumep: yckopeHue Ttela NOpH PaBHOYCKOPEHHOM JIBHOKEHHUH, YCKOPEHUE
CBOOOJTHOTO MaJIEHUs, )KECTKOCTb MPYKUHBI, KOAPGUIUEHT TPEHUS CKOIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTG U T. 1.

4. HaGmrofieHue sIBJICHUN U TIOCTAHOBKA OTBITOB (HAa KAYECTBEHHOM YpPOBHE)
no OOHapykeHUI0 (HaKTOPOB, BIMSIONIMX Ha TMPOTEKAHHE IaHHBIX SIBJICHUH.
Hanpumep: npsiMoiIHHEHHOE paclipoCTpaHEHHUE CBETA, AUCIIEPCHS CBETA; H3yUCHUE
CBOMCTB M300paKEHUS B MJIOCKOM 3€pKaJie U T. T.

5. HccnenoBanue 3aBUCUMOCTH OJHON (PU3UYECKON BEIMYMHBI OT APYTOH C
MPE/ICTaBICHUEM PE3yJIbTaTOB B BUJE I'paduka M pacdyeTa UCKOMOIO MapaMmerpa.
Hampumep: 3aBUCUMOCTH IMyTH PABHOMEPHO ABMXKYILIETOCs Tella OT BPEMEHH
JBIDKEHUS TeNa; CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO JaBJICHUS,
KayecTBa OOpaOOTKM MMOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOLIA/IA CONPUKOCHOBEHHUS TEN;, CUJIbl YNPYTrOCTH OT YAJWHEHUS NPY>KUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPY)KEHHON YacTH Tela W OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO U T.1.

JlaGoparopHoe o0opyoBaHue obecrieunBaeT CaMOCTOSITETIbHBIN
YUEHUYECKUN OSKCIIEPUMEHT, KOTOPBHIH MOXET HWMETh pa3IudHble (QOPMBIL:
(pOHTANBHBII AKCIEPUMEHT ((POHTAIBHBIE OMNBITHI M J1a0OpATOpPHBIE PabOTHI),
paboThl  NPAaKTHKyMa, Y4eOHO-HCCIIEOBATEIbCKUE padOTbl U TPOEKTHI
HKCIEPUMEHTAJIBHOIO Xapakrtepa. llpu 3TOM HOpPMaTHBHO-00S3aTEIbHBIM BHE
3aBUCUMOCTH OT YpOBHSI u3yueHUs ¢Gu3uku (0a30BBIA WM YIIIyOJICHHBIN) U
oOpa3oBaTeNpHOM MporpaMmbl (OCHOBHAs WM CPEAHSAS ILIKOJA) SIBISETCS
(GpoHTaNbHBIN 3KCTIEpUMEHT. IMEHHO MOoCpeICTBOM (PPOHTAILHOTO SKCIEPUMEHTA
JOCTUTAIOTCSl TMPEAMETHbIE Pe3yibTaThl JKCIHEPUMEHTAIbHOIO Xapakrepa, a
yUYalIMMHCSl OCBAMBAIOTCSI CHOCOOBI JEHCTBHUM, COOTBETCTBYIOUIME YKa3aHHBIM
BBIIIIE MSITH TUIAaM paboT. JIJabopaTopHbIil MPaKTUKYM Iesecoo0pa3eH TOJIbKO MPH
yIIyOJICHHOM YPOBHE M3YUYCHHsI IPEAMETA.

OnTuManbHBIM  JUISI  JOCTIDKEHHUS IIefied TPOBEACHHUS (PPOHTAIHLHOTO
HKCIIEPUMEHTA SIBJISIETCSl TpEACTaBIEHUE JIabopaTOpHOro OOOpyHOBaHUS M

MaTepUajoB B BUJIE TEMAaTHUECKUX KOMIUIEKTOB 10 MEXaHHUKE, MOJICKYJISIPHOM
¢duznKe, NMEKTPUUYECTBY U ONTUKE. MIcroap30BaHUE TEMAaTHUECKUX KOMILIEKTOB
crocoOCTBYeT (OPMHUPOBAHUIO TAKOTO BAXKHEUINETO YMEHHUA, Kak Moa0op
ydalniuMucs 00OpyAOBaHHS B COOTBETCTBHM C ILEJIbI0 HCCIENIOBAaHUS U3
M30BITOYHON HOMEHKJIATYPhI MPEIJI0KEHHOTO0 KOMIUIEKTA; MO3BOJISIET MPOBOJIUTH

HKCIEPUMEHTAIbHYIO pabOTy Ha JII0OOM 3Tare ypoKa; YMEHbIIAET TPYIOBbIE
3aTpaThl YYHTENs TIpU TIOATOTOBKE K YpOKaMm, TIOCKOJIbKY He Tpelyercs
MIEPEKOMITIOHOBKA 00OPYIOBAaHUS B COOTBETCTBHH C 33J]Ja4aMH KOHKPETHOTO ypOKa.

[Tpu maHWpOBaHWM MPAKTUYECKUX PAOOT BaXKHO MMETh B BHUJY, UTO
MpPEAMETHbIE PE3YJIbTaThl IKCIIEPUMEHTAIBHOTO XapaKTepa MOTYT OBITb OCBOEHBI
TOJIBKO MPU ONTUMAIBHOM COYETAHUM KPATKOBPEMEHHBIX (DPOHTAIILHBIX ONBITOB U
OJIHOYACOBBIX JIAOOPATOPHBIX pPabOT.

Baxxnoe 3HaueHme wumeer TOT (HakT, UYTO B COCTaB (PPOHTAIHLHOTO
000pyIOBaHUS HapsILy C aHAJIOTOBBIMH BXOJAT U U(POBBIE CPECTBA U3MEPEHUSI.
K HUM OTHOCSTCS 3NEKTPOHHBIN CEKYHAOMED C JaTUNKAMHU, JJIEKTPOHHBIE BECHI U



JaT4uKd  nu@poBod  nmabopatopuu. Takum  00pa3oM, TMpu  MNPOBEACHUU
(GpOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMATCA C
AJIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUN U BHIYUCIICHUH.

brok o6opynoBanus sl yueHUYECKUX padboT mo ¢usuke chopMHUpOBaH Ha
0aze mnepeuyHs OOOPYIOBaHUsS [Jis MPOBEAEHUS OCHOBHOTO TOCYIapCTBEHHOIO
’K3aMeHa 1o ¢usuke. Mcnonbp3zoBanue npubOpPOB U 000PYIOBAHUS C €IUHBIMH IS
BCEX  OOydYalOmMXCAd  XapakKTEPUCTHUKAMU  MO3BOJSET  CTAaHJAPTU3HPOBATH
IPOLEIYPbl  BBINOJHEHUS OKCIIEPUMEHTAJIbHBIX 3aJaHU Ha DJK3aMEHE U
00ecneunTh HAJCKHYIO OLIEHKY Pe3yJbTaTOB Ha OCHOBAHUHU HKCIEPTHOM MPOBEPKH
oTBeTOB oOyuaromuxcsa. [Ipu 3ToM OcHOBaHMEM [JIsi BBIBOJIA O MPaBUILHOCTH
MPOBEJECHUSI JAHHOTO OINbITa SIBJISIOTCS PE3YJIbTaThl, MOJTYYCHHBIC YYAIIMMUCS
IOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHbIX (PU3MUECKUX BEIMYHUH.

HaGop g mnpoBeAaeHHs OCHOBHOTO TOCYIapCTBEHHOIO  3K3aMeHa
o0ecrieunBaeT  pa3pabOTKy  HECKOJbKMX  OJHOTHIHBIX  3aJaHUNl  IpH
UCIIOJIb30BaHUU OJMHAKOBOTO OOOPYAOBAaHUSA C Pa3HBIMU XapaKTEPUCTUKAMHU.
OTOT MOJIXOJ 1LEeIecO00pa3HO MCIONb30BaTh U MPU MPOBEACHUU (POHTAIBHBIX
OMBITOB M JabopaTopHbIX padoT. Hampumep, mpu NpoBENEHUH HCCIEAOBAHMS
3aBUCUMOCTH CHJIbI TOKa OT HANpPSsDKEHHSI MOXHO BBIJCIHUTH B KJIACCE€ TPYIIIHI,
KOTOpble OyAyT NIpPOBOJAUTH JAHHOE HCCIEIOBAHUE, HUCIOJB3YySd PE3UCTOPHI C
pa3HbIM CONPOTUBIIEHUWEM, W Jammnouky. [lo pesynbraraMm MOXHO CpPaBHUTH
MOJIyYeHHbIE 3aBUCHUMOCTH, OOCYIUTh TPAHUIIBI BBIMOJIHEHUS 3akoHa Oma st
y4dacTKa IeNH, ONPEACIUTh CONPOTUBRIIEHUS PE3UCTOPOB.

Cnenyer OTMETUTh, 4YTO MpPH NPOBEACHUM (PPOHTAIBHBIX ONBITOB U
7a00paTOpHBIX pabOT B OCHOBHOM IIKOJIE TPeOYyeTCs 3aluch PE3yJIbTaTOB BCEX
OpSMBIX HM3MEPEHUH C ydeToM aOCOJIOTHOM MOTrpeurHOCTH. 31eCh TpH
UCIOJIb30BaHUU  TPAIUIIMOHHOTO 00O0pyIOBaHUs (MEH3YpOK, JHHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB M BOJBTMETPOB aOCONIOTHYIO
NOTPENIHOCTh 11e1ecO00pa3HO CBS3BIBATH C ILEHOW JeneHus mnpubopa, a OpH
nepexoAe K LUPPOBBIM HHCTpyMeHTaM (LU(POBbIE BEChl U JATYUKHU) YUHTh
paboTaTh C ONHUCAHUSIMH JTHUX MTPUOOPOB, BBIAEISS JaHHbIE 00 aOCOIOTHOM
MOTPENIHOCTH, OO0 MpeIaratb 3Ha4eHHE MOTPEIIHOCTH B TEKCTE 3aJaHUH.

[Ipy mnpoBeneHUHM HCCAEAOBAHUS 3aBUCUMOCTEH OJHOM (u3nuecKon
BEJMYMHBI OT JPYrod ydairuecs: AOJKHBI OCBOUTH IMOCTPOCHHE T'PaQHUKOB C
yKa3aHueM a0COJIIOTHBIX MOTPENIHOCTEH, a IpU MPOBEACHUU pabOT Ha MPOBEPKY
NPEANOJIOKEHN — YMETh CPaBHUBATh 3HAYEHMS JBYX MPSAMBIX H3MEPEHUH C
y4yeToM aOCOJIFOTHOM MOTPEenIHOCTH (HapuMep, MyTeM CPaBHEHHUS HHTEPBAJIOB
MOJYYEHHBIX 3HAY€HUW Ha uuciaoBod ocu). I[IpoBeneHune u3MepeHUd U
uccienoBannii B kypce ¢us3uku 10-11 KIaccoB JOMOTHSIOTCS WCIIOIB30BAHUEM
OTHOCUTEJBHBIX MOTPEIIHOCTEN, YyYalluecs AOJDKHBI HAyYHUThCS PacCUUTHIBATH
OTHOCHUTEJIBHBIE TMOTPEIIHOCTH B MPOCTEUIIMX CydasX OPSIMbIX HW3MEPEHUU U
CpaBHUBATh TOYHOCTh PA3JIUYHBIX U3MEPEHUM.

OOpailaeM BHUMaHHE, YTO OIICHMBaHHE JIAOOPATOPHBIX pPabOT MOJKHO
0a3upoBaThCs, KAK U B KPUTEPUSIX OLEHUBAHMS HKCIEPUMEHTAIbHBIX 3aJaHUM
KM OI'D, He Ha npaBuibHOCTH 0OPMIIEHHS OTYeTa 0 paboTe, a Ha



NPaBUIBHOCTH JIEUCTBUM MO cOOpPY YCTAHOBKHM, MPOBEICHUIO OIbBITOB, CHSTHUIO
MOKa3aHui mpuOOpoB.

OcHamienue s M3y4eHUs] OWOJOTHMM  TMPEJCTABICHO KOMILIEKTaMU
JIEMOHCTPALIMOHHBIX BIQXKHBIX IPENapaTroB, repoapueB U KOJUIEKIHMN MO pa3HbIM
TeMaM Kypca Ouojoruu, a Takke IudpoBoil jabopaTopueil s TPOBEICHUS
npakTuyeckux padot. Kpome Toro, npu uzydeHur OMOJIOTMU MOKET UCIOIb30BATh
mudpoBas nadbopatopuss 1o Ouogoruu (Kak TOTOJHUTENBHBIA SJIEMEHT IS
yIIyOJIEHHOTO U3yUeHHUs Kypca).

B yuebHOM mporecce ywammecs JODKHBI TMOJIYYUTh BO3MOXHOCTH
YYBCTBEHHOTO BOCHPHSITHS M3y4aeMbIX SIBICHUN U 00beKTOB. OHAKO M3ydaeMbIe
SBJICHUSI U OOBEKTHI HE BCErJa MOTYT OBbITh HEMOCPEJICTBEHHO BOCIPOM3BEACHBI
WIM TIOKa3aHbl B Y4eOHOM IMoMelleHud. B atom ciaydyae yueGHOe 00opynoBaHUE
AT BO3MOYKHOCTb HMX BOCIPOM3BECTH OIOCPEAOBAHO, 4YEpPE3 KOJUIEKIHIO,
repOapHbIii JTUCT, MUKpOIIpEnapaT, MOJIeib, BUA€O(QparMeHT | T.I1.

Bnaxxupie mnpenapartbl MOpPECTaBISIOT COOOW HATypajbHbIE OOBEKTHI,
CMOHTHUPOBAaHHbICE HAa CTEKJISIHHOM IUJJACTUHKE W OIYLIEHHbIE B CTEKJISTHHBII
HUWIMHAP C KOHCEPBUPYIOIIEH KUAKOCTHIO, JTUOO MPE/CTABICHHBIE B IUIACTHUKE.
3nech mpeaararoTcsl TOTAJIbHBIE Ipenaparhbl, MO3BOJISIIOUIME M3y4aTh BHELIHEE
CTpPOEHHE OpraHu3Ma WK ero dactu, (Hanpumep: «KopeHbp 6000BOro pacteHus c
KIyOeHbKaMm», «l ajtoKka»); aHaTOMUYECKUE Tpenaparsl, MpeIHa3HAYEHHbIE IS
U3Y4YEeHUS] BHYTPEHHETO CTPOEHUSI OpraHu3Ma UIIM €ro OpraHoB (Hampumep:
«BHyTpeHHee CcTpoeHue JArymkw», «BHyTpeHHee CTpoeHue MNTHLBIY);
OMOJIOTMYECKHUE Tpenapatrhbl, AArOUIUMe MPEACTaBICHUE O CTagusX pa3BUTHS
opranuzma (Hampumep: «Pa3Butue KOCTHCTOW pbIOBI», «Pa3BUTHE KypHIIBD?).
Braxxable mpenapaThl MCHOJIB3YIOTCS KaK pa3faTOYHBbIM Marepuall B MpoLecce
JEMOHCTpAllUM MPU U3YYEHUU HOBOI'O MAaTepHalia WA B MPOLECCE BBIMNOJIHEHUS
MPaKTUYECKUX 3aJ]aHui, pa3pabOTaHHBIX HA UX OCHOBE.

['epbapun — coOpaHHe NTPECCOBAHHBIX, 3ACYIICHHBIX PACTCHHN WIH HX
yacTel MOMOraroT U3y4aTh pAacTeHHE B KaOMHETE W y3HAaBaTh €ro B MPUPOJE, a
repOapuzaiys — HanboJiee MPOCTo crocod COXpaHEHUsT PACTEHUN M UX YacTel B
TEUEHUE [JIMTENBHOIO BpeMeHU. B mepeuHe mnpeaniaraercs cUCTEMaTHYECKUI
repOapuii (Hampumep, «OCHOBHBIE TPYNIBI PACTeHHI») U repOapuil mo ooIiei
Ovonorun  (KOTOpbIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  HU3MEHYUBOCT,
UCKYCCTBEHHBIH OTOOp, CHCTEeMaTHYECKHME KaTeropud U BUA000pa3oBaHUE,
JMBEPTeHIIMS W KOHBEPIEHIMS, TOMOJIOTUYHBIE W AaHAJOTHYHBIE OpTraHbl,
pYAMMEHTapHbIE OpraHbl, apoMopdo3, uauoazantanus (EHOTHUH W TEHOTHII,
MOJIUTUIONINSI, OTJAJCHHAas THOpUIM3aIMs, B3aUMOJCUCTBHE PACTCHHH C
abnotnyeckumu (GakTopamMu Cpelibl, B3aUMOJICUCTBUE PACTCHUA C OMOTUYECKUM
daktopamu cpenni). ['epbapHbIii MaTepuan HCHOJB3YIOT Kak pa3gaTOYHBIN
MaTepuan JUIA  JIEMOHCTpAaIlMi HW3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUN MPU 3aKPETUICHUHA MaTepuaia Wil TUArHOCTUKU YICOHBIX
pE3yNbTATOB.

Takke mnpeAcTaBieHbl KOJUIEKIUMHM — HAOOpBHI MPEAMETOB WM BEIIECTB,
NOJOOpaHHBIX 10 OMNpeAeNieHHbIM npu3HakaMm. OO0beKTaMu HUX MOTYT OBbITh
pacrnpaBieHHbIE U 3aCyIIEHHbIE HACEKOMbIE, PAKOOOPa3HbIE, PAKOBUHBI



MOJUTIOCKOB, OTJEIbHBIE YACTH CKEJETOB >KMBOTHBIX. B KOJIEKIMSIX COYETaroT
HaTypajbHble OOBEKTHI C UX U300pAKEHHUEM B BUJIE PUCYHKOB WM MYJISDKEH —
umutauui. IlpemioxeHHpie B mnepedyHe MOPQOJOTUYECKHE KOJUICKIIMM JaroT
MPEACTABICHUE O BHEIIHEM CTPOEHHWU OPraHOB WJIM HX 4YacTed, MO3BOJISIOT
MPOBOJIUTH CPAaBHEHUS OOBEKTOB, BBISICHATH MX OOIIME YEPThl U YEPThl Pa3IAUMS
(nanpumep: «IIpencraButenu OTpsIOB HACEKOMBIX» H JIp.); O0IIEOHOTIOTHYECKUE
KOJUICKIIUM TIO3BOJISIIOT ~ BBUSICHATH B3aUMOCBSI3M B OPTaHMYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, MPOCIEKHUBATH OOIEOMOTOTHYECKHE
3akoHOMepHOCTH (Hampumep: «llpuMepsl 3alIUTHBIX MPHUCIOCOOJICHUNA Y
HaceKkoMbIx»). Kommekuuu, xak u repOapuu, HCMIONB3YIOT KaK pa3gaTOYHbBIN
MaTepuana JJIs  JEMOHCTpAallMM HM3y4aeMbIX OOBEKTOB, JJIs  BBIIOJHEHUS
MPAKTHYECKHUX 3aJaHUN TPU 3aKpPEIUICHUH MaTeprala Uil TUArHOCTUKU YIeOHBIX
pe3yJIbTaTOB.

O3HaKOMJICHHE YYaIIUXCSI C MHKPOCKOMUYECKUM CTPOCHHEM JKHUBBIX
OpPraHM3MOB — OJIHA W3 TJaBHEHIIMX 3a7a4 HayKd, MO3BOJISIOMIUX TIOJBECTH
IIKOJIFHUKOB K TMOHMUMAaHHMIO €IWHCTBA OpPraHW4YecKkoro mupa. s mpoBeaeHHs
7a00paTOpHBIX pabOT B HU(GPOBYIO JIAOOPATOPUIO BKJIOUEH MHUKPOCKOI, a B
KOMIUIEKTE MOCYyIbl U 000pyA0BaHUs OOILEro Ha3HAUEHUS! UMEIOTCS HEOOX0IUMOe
OCHAIIIEHHE IS IPOBEJICHUS J1abOpaTOPHBIX padoT.

[uppoBass  nmaboparopust  BKIO4aeT  HAOOp Uil  WU3TOTOBJICHUS
MuKpornpenaparoB. CBexxue MpenapaTbl H3rOTaBIMBAIOT Uil HEMEIJICHHOIO
paccmoTpenus. K HUM oTHOCSTCS KUIKOCTHBIE (0OBEKTHI OOBIYHO MOMEIIAIOTCS B
BOJ1Y, a MIpenapaThl COXPaHIIOTCS B TEUEHNUE HECKOJIBKUX JHEH), cyxue (Hampumep,
YacTHIy MNTHUYBETO Tepa, TMPOCTO TMOJOXKHUTh Ha TMPEAMETHOE CTEKIO U
MUKPOCKOIIMPOBATh), )KUBBIC MpernapaThl (Ma3Kd — Kallld >KUIKOCTH, HalpuMep
KPOBH) ¥ BHUTAJbHBIE TMpemapaThl (KOTOPBIE WCIONB3YIOTCS I HM3yYeHUs
MaJIOKJICTOYHBIX ~ OOBEKTOB  (MPOCTEMIIMX, KOJIOHUM  BOAOpOCHEH), s
HaOmoeHus: ABWxkeHus (Tydenbku, ameObl). [IpuroroBieHune Mukpomnpenapara
BbIpa0aThIBAET y yUAIIeTroCs] HAaBBIKM CaMOCTOSITEIbHON pabOThl, aKTUBU3UPYET UX
MO3HABATEJIbHYIO JCSTEIbHOCTh U 3HAKOMHUT C TEXHUKOM M METOAMKOW HAay4HOTO
ucciaenoBanus. B 1udpoByro smaboparopuio BKIIOYEH Takke U HAOOp
MUKpPOIIpENapaToB, KOTOPBIA COAEPKHUT MOCTOSIHHBIE Ipenaparhbl, JOJIT0e BpeMs
COXPAHSAIOIINECS B IPUTOTHOM ISl MUKPOCKOITUPOBAHUS BUJIE.

CrnenyeTr OTMETHUTb, UTO HapsAY C HUCIOJIb30BAHUEM NMEPEYUCICHHOTO BBILIE
y4eOHOro o0OOpy/IOBaHUS BaXHYK pOJb B M3YYCHUHU OHOJIOTHU UTPAIOT
IPUPOJIHBIE OOBEKTHI, TaK KaKk B OOJBIIMHCTBE CIIy4aeB TOJBKO OHHU MOTYT
o0ecrieunTh HAWOONBIIYI0 KOHKPETHOCTh U TIONHOTY 3HAHUN ydYaluxcs,
MIOMOTar0T (POPMHUPOBAHUIO Y HUX MPAaBHIBHBIX OHMOIOTHYECKUX 3HaHMU. K Takum
KHUBBIM OOBEKTaM OTHOCST pPAacTEHUs, >KMBOTHBIC >KMBOTO YroOJIKa, aKBapuyMma,
Teppapuyma. IGHEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaAMU
SBIISIIOTCA SKCKYPCHHM B OMOJIOTHYECKHE U KpaeBeAueCKHUe My3eH, OOTaHHYEeCKHUE
caabl, 300HapKH M OKPYXKAIOLIUE IIKOJIY €CTECTBEHHbIE M HCKYCCTBEHHBIC
IPUPOJIHBIE COOOIIECTRA.

TpagunonHple OMOIOTUYECKHE MYJSKHM M MOJENM B HACTOSILEE BpEMs
YCIICITHO 3aMEHSIOTCS [IU(PPOBBIMH 00pa30BaTEIbHBIMU PECYPCAMHU:



BUJIeOparMeHTaMH, aHUMallMel, BUPTyaldbHbIMU Jabopatopusmu. Ludposbie
oOpa3oBaTelbHbIE PECYpChl HE MOTYT CTaTh MOJHOIICHHOW 3aMEHON peaslbHbIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHCS C 00Jiee MIUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MNPEANOCHUIKA Ui  WHTeHCU(]UKanuu
0o0pa30BaTeNbHOTO Ipollecca U 00ecneunBaloT HE3aMEUIMTENbHYI0 OO0paTHYIO
CBSI3b,  KOMIIBIOTEPHYIO  BU3yanu3aluio  WHGOpMalMd,  aBTOMATHU3AILIMIO
yIpaBieHUs Y4eOHOH 1eATeIbHOCTHIO U KOHTPOJIIb €€ Pe3yIbTaToB.

Ocnamenue  AMs  U3YYEHHS  XUMUM  TPEACTaBICHO B BHJE
JEMOHCTPALIMOHHOTO O00OPYJIOBaHUS, KOMIUIEKTa XUMHUYECKUX PEAKTUBOB C
HEO0OXOAUMBIM O0OpPYAOBAHUEM U3 OOLIEr0 KOMIUIEKTa MOCYJbl U 000pYyI0BaHUS
JUTSl YYEHUYECKHUX ONBITOB U KOMILIEKTa Koyuiekiuil. Kpome Toro, npu m3ydeHuun
XUMHHA UCHOJB3YyeTCsl 00mas s €CTEeCTBEHHOHAyYyHOTO LHMKIa I(poBas
nabopaTtopus, a Takke 1udpoBas JadopaTopusi Mo XUMHUU (KaK JOMOTHUTEIIbHbBIN
AJIEMEHT /ISl yIITyOJIEHHOTO U3yYEHUS] XUMUN ).

JIeMOHCTPALIMOHHBII 3KCIEPUMEHT SIBJISIETCA Ba)XHOW 4YacThlO 0O0y4YeHUs
XUMHH. 37€Ch BaXXHO MOMHHTb, YTO TPU €T0 MPOBEICHUU 00S3aTEIBHO JOJDKHBI
OBITH COOJIFOICHEI BCE HEOOXOAUMBIE DTAIIbI:

MOCTaBKa IIeTTN YKCIIEPUMEHTA,

onucaHne HeOOXOAMMOTO IS €r0 BBIMOIHEHHSI 000PYI0BAHUS U PEAKTHBOB,

TUTAHUPOBAHUE TTOPSIIKA TIPOBEICHNUS,

OIHMCaHNE UCXOJHBIX BELIECTB,

IPOTHO3UPOBAHUE OXHUAAEMbIX B PEAKIMOHHOM CMECH W3MEHEHHH W
pe3yJIbTaTOB SKCIIEPUMEHTA,

OTHCaHNe N3MEHEHUH, MPOU30IEANINX C BEIIECTBAMH,

(dbopMyTHUpOBKa BHIBOAOB U3 SKCIIEPUMEHTA,

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

B mpormecce mpoBeneHHs IEMOHCTpAIMid, yYalldecss OCBaWBaIOT JTallbl
MPOBENICHUS OIbITa, MOATOMY HamOosiee A(h(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCaHUE OMbITa YUYWUTEIEM, a MCIOJb30BaHHE H3BpUcTHUECcKO Oecenpl. [lpu
pealin3alyy TaKoro CLEHapus J1aXe He OYEHb CJIOKHBIN OIBIT 3aHUMAET JOBOJILHO
MHOTO BpPEMEHHM, HO CJEJIOBAaHHUE €My TIO3BOJISIET O0O0ECeYuTh MOHUMAaHUE
OOy4arolMMHUCSl MPUEMOB HAyYHOTO TMO3HAHUS U HCIOJb30BaHHE HUX YK€ B
CaMOCTOSITENIbHOM JESTEIbHOCTH B MPOILIECCE YUYEHWYECKOro sKkcrepumeHta. Ha
HA4YaJlbHOM JTamne u3ydeHuss xumuu (B 8-9 Kjaccax) MMEHHO TaKOW MOJIXO[
MO3BOJIACT  JOCTHYh  MaKCUMalbHOW  A(P(EKTUBHOCTH  OT  TMPOBEACHUSA
7a00paTOPHBIX M MPAKTHYECKHX padoT, a Takke cHOpMHUPOBATH y YyUaIIUXCS
OTBETCTBEHHOE OTHOIICHHE K SKCTIEPUMEHTY.

[Ipy olleHMBAaHMK YYEHUYECKUX MPAKTUYECKUX padoT 1esnecooOpa3Ho
YUUTHIBATh MOJXO/IbI, UCIOIB3YIOUIME B SK3aMEHAIIMOHHBIX Marepuainax. Tak, B
HACTOsIIIIEe BpeMs npesaraeTcs AKCIIEPUMEHTAIILHOE 3a/laHue,
npeaycMaTpUBalolIee BBHIOOP JBYX BEIIECTB U3 TMSTH MPEAJOKEHHBIX H
POBEJCHUE C HUMHU PEAKINN, OTPAXKAIOLINX XUMUYECKHUE CBOMCTBA YKAa3aHHOTO B
ycIoBUM 3afaHus BemiecTBa. OlleHUBaHNUE UET Ha OCHOBAaHUHM OTYETa YUYEHHUKA O
npojieIaHHOW padoTe (YpaBHEHHS PEaKIMid, BRIBOJBI O HAOMIOACHUSIX) M Ha



OCHOBAaHUM NPSIMOro HAOMIOACHMS 3a JEHUCTBUSAMHU YYEHHKA IO IPOBEACHUIO
onbITOB. [Ipy 3TOM BBIIEIAIOTCS 3Tarbl 0TOOPA BEUIECTB U CMEIINBAHUS BELIECTB
B COOTBETCTBUU C IYHKTaMU MHCTPYKIUH K padoTe.

BakneimuyM HanpaBieHUEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
IKCIEPUMEHTA JOJDKHO CTaTh MCIHOJB30BaHUE HU(PPOBOM maboparopuu, KOTOpas
MO3BOJISIET OPraHU30BaTh XMMUYECKHU 3KCIEPUMEHT Ha MPUHLMIHAIBHO HOBOM
YPOBHE, TTEPEUTH OT KAa4eCTBEHHOU OIEHKH HAOJI0JaEMbIX SBJICHHA K CUCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepuctuk. [lpu pabore ¢ marumkamu muQPpoOBOii
nJaboparopun o0ecreunBaeTCsi aBTOMAaTU3UPOBAHHBIN cO0p 1 00paboTKa JaHHBIX,
XOJl IKCHEPUMEHTa MOXKET OTOOpa)kaThCsli B BUJE TIpaUKOB MM IOKa3aHUMN
npuOOpPOB, a Pe3yNbTaThl SKCIIEPUMEHTOB MOTYT COXPAHSATHCS AJIUTEIBHOE BPEMSI.
Haubonee axkTyanbHBIM [Jii XUMHUHU SBJSETCS MEPEXOJ K KOJINYECTBEHHBIM
XapaKTepUCTUKaM, KOTOpPBIM  MOXKHO  IMPOWJUIIOCTPUPOBATH  CIEAYIOLIUMU
IPUMEPAMU: U3YUYECHHE CTPOEHUS IIJIaMEHH, omnpeneneHue pH B pasHbIX cpenax,
ONpPEJEICHNE CKOPOCTH pEaKLMH, H3y4YCHHE BIMSHUSA KOHILICHTPAlUH H
TEMIIEpaTypbl HA CKOPOCTh PEAKIUY.

[upposas naboparopusi MO3BOJISIET PEATM30BATh MEXIIPEIMETHBIE CBSI3U C
JPYTUMU  TPEAMETAMH  €CTECTBEHHOHAYYHOTO  IMKJA, IIOCKOJIBKY  JIaeT
BO3MOYKHOCTh  BBINIOJIHATh HMHTETPUPOBAHHBIE y4e€OHBIE MCCIEIOBAaHUA 10
€CTECTBEHHbIM HayKaM, NpPUMEHATh U OCBAaWBAaTh OJJIEMEHThl CTATUCTHUKU MU
MH(POPMAIIMOHHBIE TEXHOJIOTUH.



MPUMEPHBIN NEPEYEHb

IIpuioxxkenune Ne 6

K MeTO)II/I‘leCKI/IM PECKOMECHIAUAM

OBOPYAOBAHUAA, PACXOJHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U BOCITMTAHUA U1 CO3JAHUA 1
OBECIEYEHUS ®YHKIIUOHUPOBAHUSA IEHTPOB OGPA3OBAHUSI ECTECTBEHHO-HAYYHOM U

TEXHOJIOTHYECKOM HATIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPTAHU3AIIHAAX,

PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJJAX

CTAHJAPTHBIA KOMILJIEKT

TABJIULIA Nel

HaumenoBanme
o0opynoBaHust

KpaTkue npumepHble TeXHHYECKHE XapAKTePUCTHKH

KonuuyecTBo eqununn s
001e00pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISIFOLI[UXCST

MaJIOKOMIIVICKTHBIMHU, €/1.

H3M.

KounuecTBo equHuL 1JIs1
001e00pa3oBaTebHbIX
OpraHu3anuii, IBJISTIOLUINXCS
MAaJIOKOMILIEKTHBIMH, e/l
U3M.

ECTeCTBeHHOHay‘lHaﬂ HalpaBJC€HHOCTD

1.

Oo6uree odopynoBanue (pusnka, XuMusi, 6MOJIOTUs1)

1.1.

[udposas
nabopaTopus

yueHndeckas (pusuka,
XUMHUSL, OUOIIOTHS)

[{u¢poBoii AATYUK NEKTPONPOBOIHOCTH

[udposoii natunk pH

[Mu¢poBoii JATYMK TOJOKEHUS

[{udpoBoii JaTYMK TeMIepaTypbl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocummorpadpuueckuii 1aTIuK

Beck1 anexTponnbie yueoHsie 200 r

Muxkpockor: nuppoBOii WK ONTHYECKUH ¢ yBenuueHuem ot 80 X
Habop 11151 U3roToBIIEHNS MUKPOIIPENapaToB

MuxkponpenapaTsl (Ha60Op)

CoeauHuTEIBHBIE IPOBO/IA, IPOrPaMMHOE 00ecCIiedeHHEe, METOJUUECKHE
yKa3aHus

KOMIUIEKT COITyTCTBYIOIIMX JIEMEHTOB JIJIS OIIBITOB IO MEXaHUKE
KOMIUIEKT COITYTCTBYIOIIUX DJIEMEHTOB I OIIBITOB 110 MOJIEKYJISIPHON

3 mT.

2 IIT.




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

dusuke

KOMIUIEKT  COIIYTCTBYIOIIUX
JIIEKTPOTUTHAMUKE

KOMIUIEKT COITYTCTBYIOLIHX JIEMEHTOB ISl OIIBITOB 110 OIITHKE

9JICMCHTOB JJIsL OIIBITOB

8 (0)

1.2.

Kommiekr mocynel u
o0opymoBaHus JUTSI
YUYEHHUUYECKUX  OIIBITOB
(pusuka, XUMHS,
Ouosorus).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka Jyist CXKMTaHMs BEIIECTB

Crynka dapdopoBasi ¢ meCTUKOM

HaGop 6aHoK 1t XpaHeHus TBepAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((hi1akoHOB) 1151 XpaHEHHs paCTBOPOB PEAKTHBOB
Hab6op mpubopok (ITX-14, [TX-16)

[Tpubop 11 nonydeHus razon

CnuproBka

["oproyee mJ1st CIUPTOBOK

OunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTekisiHHAas (C pe3MHOBBIM HAKOHEUHUKOM)
Yameuka /7151 BITApUBaHUS (BBITAPUTEIbHAS YalIeuKa)
Mepsblii HWIMHAP (TUIaCTUKOBBII)

Boponka crexinsiHHast (Manas)

Crakan crexyisHHbIN (100 M)

["a3ooTBO/IHAs TPyOKa

BHOJIOI'UA

2.1.

Kommnekt
npenaparoB
JIEMOHCTPAIIMOHHBIN

BJIQXKHBIX

Ha3HA4YCHHE: IEMOHCTPALMOHHOE,
MaTepuas KOHTEMHepa: IIIACTHK,
repMETUYHAsL KPBILIKA: HAJINYUE,
KPEIUICHHE DKCIIOHATA: HAJIM4Ke,
KOHCEPBUPYIOIIEE BEIIECTBO: HAIMYHE,
HAaKJICHKa C HAMMEHOBAHUEM: HAJIMYUE.




KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
HaumeHnoBanue OpraHu3aumii, He
KpaTkue npuMepHble TEXHHYECKHE XapaAKTePUCTHKH
o0opynoBaHus SIBJISIOIIMXCS
MaJIOKOMILIEKTHBIMH, e/l.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

He MeHee 10 npenapaToB U3 MPUBEJEHHOTO HUXKE CIIUCKA:
Bnaxxusrii npemapar "be33yoka"

Bnaxuslii npenapar "'agoka”

Brnaxusiit npenapar "BuyTpeHHee cTpoeHue OproXOoHOroro MoJuocka”
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl'”

Bnaxubiil npenapat "BHyTpeHHee cTpoeHHe IArymku”

Bnaxwuslii npenapat "BHyTpeHHee cTpoeHne NTUIb!"

Brnaxusiit npenapar "BuyTpeHHee cTpoeHue poiObI"

Bnaxusiit npenapar "Kapacp"

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

Brnaxssiii npenapar "Hepenna"

Brnaxwuslii npenapar "Pa3zButrue KOCTUCTOMN pbIObI"

Brnaxnsiil npenapar "Pa3zsutne Kypuusl"

Bnaxwusiii npenapar "Cundomenyza”

Brnaxssiit npenapar "Tputon"

Bnaxxnsrit npenapar "Uepenaxa 6onotHas"

Bnaxxns1it npenapar "Yx"

Brnaxssiil npenapar "SAmepuna”

HasznaueHue: 1eMOHCTpaAIIMOHHOE,

OCHOBA JUIsl KpEIJICHUs: TepOapHbIil JTUCT,

CIIFICOK DKCTIOHATOB: HAJTMUNE

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

OCHOBA JUIsl KpeTJICHUs: TepOapHbIil JIUCT, 1 . 1 mT.
CIIFICOK DKCTIOHATOB: HAJIMUNE

He MeHee § repOapueB U3 MPUBEAEHHOTO HIDKE CIHCKA!
I'epGapwii "/lepeBbs U KycTapHUKH"

['epOapuii "Iukopactyiue pacTeHus"

I'epGapwuii "KopmoBbie pactenus"

Kowmmnekt  repbapues
JIEMOHCTPALIMOHHBII




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

I'ep6apwuii "KynbTypHble pacTeHus"

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

I'epGapwuii "Mopdosiorus pacreHuit"

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

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

2.3.

KoMmmiexkr komnekumit
JIEMOHCTPALIMOHHBII
(mo  pa3HBIM  TeMaM
Kypca OUoI0Tun)

Ha3znauenue: neMOHCTpallMOHHOE,

OCHOBA JIJIs1 KpEIJICHUs: HAJIMYKeE,

HaKJICWKU C HAMMEHOBAHUEM: HAJTMINE

He MeHee 10 KoJuleKUuuii U3 NpUBECHHOTO HUXKE CIIHUCKA!
Konneknus "T'onocemennsie pacteHus"
Konnekuust "Oburarenu Mopckoro qHa"
Konnexkuus "Ilaneontonornyeckas”
Komnexkuust "IlpeacraBurenu  oTpsIoB
HAaCcEeKOMBIX: HE MeHee 4

Komnexuus "IIpumeps! 3alIUTHBIX IPUCIIOCOOICHUN Y HACEKOMBIX "
Komneknus  "llpucmocoOutenbHple  W3MEHEHHS B~ KOHEYHOCTSIX
HaCEKOMBbIX "

Konneknus "Pa3BuTre HaCEKOMBIX C HETIOJIHBIM IpEBpalieHuemM"
Konnekuus "Pa3BuTre HaCEKOMBIX € IIOJHBIM ITPEBPALLIEHUEM "
Komneknug "Pa3Butne nmeHus"

Konnexkuus "Pa3zBurue 6abouku”

Komnexnus "PakoBHHBI MOIIFOCKOB"

Konnexkuus "CemeiictBa 6a60uex"

Konnekuus "CemelicTBa xyKkoB"

Komnexnus "Cemena u mioas!"

Konneknus "®@opma COXpaHHOCTH UCKOMAEMbIX paCTeHUHN U KUBOTHBIX"

HAaceKOMBIX"  KOJIHYECTBO

1 mrT.

1 .




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

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

XUMUA

3.1.

JleMOHCTpalnoHHOE
obopynoBaHue

CocTaB KOMILIEKTA:

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

OTI0pa, CTEPIKHH, JIANTKHA, MY(PTHI, KOJIbIIA: HAINYHE,
BO3MO>KHOCTh 3aKPEIUICHHUS AJIEMEHTOB Ha Pa3jIN4HOM BHICOTE: HAJIHUKE
AnmapaT s TPOBENEHHsS] XUMHUYECKHMX peaknwii: HazHauenue:
JEMOHCTpAIIHSI XUMUYECKUX PEaKIui,

MOTJIOTUTEIND MAapOB U Ta30B: HATUYHE,

MaTepHai KoJObl: CTEKIO

Habop asnst anexTponmsa 1eMoHCTpalnoHHbIi: HazHauenue: n3ydenue
3aKOHOB 3JIEKTPOJIN3a, COOpKa MOJIENN aKKyMYJIATOPa,

€MKOCTh: HAJIN4HeE,

AIIEKTPObI: HAJTMUUE
KommiekT  MepHbIX KOO
JIEMOHCTPAIIMOHHBIE OTBITHI,
00BeM k0j16: ot 100 Myt 10 2000 M1,

KOJIMYECTBO KOJI10: He MeHee 10 miT.,

MaTepuai Koji0: CTeKIIO

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

KOJIN4ecTBO (prrakoHOB: He MeHee 10 miT.,

MaTtepuan (pJIakoOHOB: CTEKJIO

npoOKa: HaTHIue
[Tpubop nnsa

Hasnauenue:

MaJIOTO obbeMa; Hasznaueunue:

OIIBITOB 10 XHUMHHN C QJICKTPUYCCKUM  TOKOM

1 mT.

1 .




KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3alnui, ABIAIOIHXCH
060py1103amm ABJIAOIIUXCH
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €.
H3M. HU3M.
(;1abopaTopHBIii)
[Tpubop 11 nUIOCTpalK 3aKOHA COXPAHEHMSI MAaCChl BELIECTB: COCY/L
Jlannonpra: HanUuue,
npoOKa: HaJlIu4ue,
TUIT Ipubopa: AeMOHCTPAIIMOHHBIN
JenurenbHast BopoHka: HasHauenue: pa3zneneHue JByX *KHUIKOCTEH 10
IJIOTHOCTH,
MaTepuanl BOPOHKH: CTEKIIO
YcTaHoBKa JUIs IEpEroHKH BenlecTB: HazHaueHue: JeMOHCTpalus
OUMCTKHU BEUIECTBA, IEPETOHKA,
KOJIOBI, XOJIOVIILHUK /ISl OXJIQXKICHHS, AJUTOHXK, IIPOoOKa: HAIN4ue,
JUIMHA YCTaHOBKHU: HEe MeHee 550 Mm
[Tpubop 11 nosmydeHus ra3oB: Ha3HAUEHHE: MOJyYeHHE T'a30B B MAJIbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE MeHee 6 IPeIMETOB
bansa komOuHMpoBaHHas 1abopaTtopHas: baHs BonsHas: Hanuuue,
KOJIbIIa CMEHHBIE C OTBEPCTUAMH Pa3HOIO AMAMETpA: HAMYHE,
IUTMTKA 3JIEKTPUYECKas: HaIUuue
®dapdopoBas cTynka ¢ nectukoM: HazHaueHue: 11 pa3MenbueHUs
KPYIMHBIX (Ppakiuii BEIIECTB U MPUTOTOBJICHHSI IIOPOIIKOBBIX CMecel
Kommnekt repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMIUIEKTA:
Habop «Kucnoten» (a30THas1, cepHasi, coisiHast, opTodochopHas)
HabGop «I'mmpoxcumpl» (THApokcun Oapusi, THUIPOKCHUI Ky,
KoMILIeKT xunaeckux | TAPOKCHI KabIHs, THAPOKCH] HaTpHsI)
3.2. Ha6op «Oxcunmpl MeTaiuioBy (aTFOMUHUS OKCHT, Oapusi OKCHI, Keje3a I . I mrr.

PCaKTUBOB

(IIT) okcw, kabys okcua, Maraus okcu, Mmeau (I11) okcua, nuHKa
OKCH]T)

Habop «lllenouHbie 1 MIETOYHO3EMENbHBIE METAJUTBD (JINTUN, HATPUH,
KaJTBITHIA )




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XapaKTePUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

Habop «MeTamibn» (aTFOMUHHM, )KEI€30, MarHUM, MeJlb, IIUHK, OJIOBO)
Hab6op «ll{enouHble U meI09H03eMeNIbHbIC METALIb» (JTUTUH, HATPHA,
KaJIbITAN )

Hab6op «OrneomnacHbie BemecTBa» (cepa, gochop (KpacHBbIif), OKCHA
tocdopa(V))

Hab6op «I"amorens» (noma, 6pom)

Habop «["ajmoreHuapl» (aqrOMUHHS XJIOPHI, aMMOHUS XJIOpHJ, Oapus
xyopua, xenesa (III) xmopua, xanus Hoaua, Kamusl XJIOPHUJ, KaJbLUSA
XJIOpUA, JUTUS XJopuj, Maraus xjopun, meau (II) xmopupa, nHatpus
Opomu, HaTpust GTOPUL, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Ha6op "Cynbdatel, cynbdunsi, cymbdurer" (amromMuHus Cyiabdar,
ammoHus cyibdar, xenesa (II) cynsdun, xenesa (II) cynbdar, 7-mMu
BOJIHBIH, Kanus cynbdar, kodbansta (II) cynbdar, maruus cynbdar, meau
(II)) cynbdar O6e3somubiii, Meau (II) cynmbdar 5-TM BOAHBIN, HATpPHUs
cynb(dua, HaTpus CylbQUT, HaTpusa cyiabdaT, HATpUS TUAPOCYIbQaAT,
HUKeNs cyabdar

Hab6op "KapbOonatsl" (amMoHMsI kapOoHaT, kanusi kapOonart, menu (II)
KapOOHAT OCHOBHOM, HATpUs KapOOHAT, HATPUS TUAPOKApOOHAT)

Habop "®ocdarer. Cunukarsl" (kaiaust MOHOTUapoopTodocdar, HaTpus
CHJIMKAT 9-TH BOAHBIN, HAaTpUs opTodocdar Tpex3aMeleHHbIH, HaTpus
nuruapodocdar)

Ha6op "Amnerarbl. Pomanunel. CoenuHeHus sxenes3a" (kKanus arerar,
kamusi peppo(ll) rekcaunanun, xanust gpeppo (III) rexcaunronuy, xanus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

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

Hab6op "Coenunenus xpoma" (aMMOHHUSI OUXpOMAT, Kalldsd AUXpOMaT,
kanus xpomar, xpoma (II) xnopun 6-Tv BoaHBIN)

HaGop "HwutpaTthl" (aqfoMUHHS HHUTpAT, aMMOHHUS HHUTPAT, KaJIUS
HUTpaT, Kajaplus Hutpar, meau (Il) Hutpar, Hatpus HuTpat, cepedpa




KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX

HaumeHnoBanue OopraHusanmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHM3alnui, ABIAIOIHXCH
060py1103amm ABJIAOIIUXCH
MaJOKOMIUICKTHBIMH, €.
MaJOKOMIUICKTHBIMH, €.
HU3M.
HU3M.
HUTpAT)
Habop  "Wnmukaropsl"  (JlakmMouJ,  METUJIOBBIH  OpaH)KEBBIH,
dbenondTanenn)
Habop "Kucnopoacoaepxaiiyue opraHudeckue BemiecTBa' (ameToH,
[NIMLEPUH,  JUATWIOBBIA  >Qup, COUPT  H-OYTWUIIOBBIM,  CHOHUPT
W30aMUJIOBBIA, CIHUPT W300yTWUIIOBBIA, CIHUPT ATHJIOBBIH, (EeHO,
dbopManuH, STUICHTIIUKOJb, YKCYCHO-3TUIIOBBIN 2hup)
HaGop  "VYrmeBomoponsl"  (OeH3WH, TekcaH, HedTb, TOIYOI,
IIUKJIOT'ECKaH)
Ha6op "Kucnotsl opranuueckue" (KHCIOTa aMUHOYKCYCHasi, KUCIIOTa
OcH30ifHasg, KUCIOTa MacisHas, KHCIOTa MypaBbUHAs, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJbMUTUHOBAs, KHCIOTAa CT€ApUHOBas, KHUCIOTa
YKCYCHasl, KUCIOTa IIaBeieBast)
Habop "YrneBoapl. AmuHbI" (aHWJIMH, AHWINH CEPHOKHUCIBIA , JI-
TII0K03a, METUJIAMHIH THAPOXIIOPHU] , caxaposa)
Ha3znauenue: neMmoHCTpanMoOHHOE,
BUJ] YIIAaKOBKH: KOpOOKa,
OINMCAaHNE: HATUYUe
CocraB KOMILIEKTA:
Konnexnus "Bonoknaa"
Komnexnus "KamMeHHBIH yroib 1 IPOAYKTHI ero nepepadoTku”
. | Komeknus "MeTtamisl U critaBel"
KommuiekT  kosutekimii " "
3.3. Konnekuus "Munepansl u ropHbie mopoast” (49 BugoB) 1 mrT. 1 mmr.

H3 CIIMCKa

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

Komnexnus "Tonnuso"

Komneknus "YyryH u cranp"

Komnexkuus "Kayuyx"

Komneknus "[Ikana tBepmoctu”




KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3alnui, ABIAIOIHXCH
060py1103amm ABJIAOIIUXCH
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €.
H3M. HU3M.

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

4, | ®PU3UKA
CocraB KOMIUICKTA!
[lIratuB JIEMOHCTPAIIMOHHBIN: Haznauenwue: MIPOBEACHUE
JIEMOHCTPAIIMOHHBIX ONBITOB, OCHOBAaHME, CTEP>KEHb, JIAMKH, KOJbIIA,
My(TBI: HATUYHE
CTOJIMK TTOBEMHBIN:
Tun cronuka: y4eOHbIi/Tab0paTOpHbIH,
01opa, CTEP>KEHb BUHTOBOW, BUHT PEryJIUPOBOYHBIN: HAIMYHKE,
GyHKIMS OJbeMa U OIYCKaHUs CTOJIMKA: HATHUNe
HcTouHrK MOCTOSITHHOTO M TIEPEMEHHOT0 HanpsbkeHus: Haznauenue: muist
MUTAHUS PEryJUpPyEeMbIM TEPEMEHHBIM H  IOCTOSHHBIM  TOKOM
AIEKTPUIECKUX CXEM,
yacrtota, I '11: 50,

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

aTMOC(EepHOro AaBICHMUS,

crexisiHHas U-oOpa3Has TpyOka Ha MMOJCTaBKe: HaJM4Ke

Kamepron Ha pe3oHaHCHOM smuke: Ha3HaueHue: /uis JE€MOHCTpaIMH
3BYKOBBIX KOJICOAHUI U BOJIH,

JIBa KAMEPTOHA Ha PE30HHUPYIONINX SIIUKAX: HAJIMIHUE,

pGSHHOBBIﬁ MOJIOTOYECK: HAJIMYHUEC

Hacoc BakyymHbIli ¢ osnektponpuBosoMm: HasHauenue: cosmanue
PpaspsAKCHHA NN H30BITOYHOTO JAaBJICHUS B 3aMKHYTBIX O6T)eMaX,
OTIBITHI: KUMEHUE KUAKOCTH MPH MOHWKEHHOM JIaBJICHUH, BHEIIIHEE U
BHYTPEHHEE JIaBJICHHE H JIP.

Tapenka BakyymHas: HazHaueHue: 1eMOHCTpaLys ONBITOB B 3aMKHYTOM
00beMe ¢ pa3peKEHHBIM BO3ITYXOM,




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

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

Benepko Apxumena: Haznauenue: neMoHcTpanusi 1eUCTBUS KUIKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U U3MEPEHUE BEJIMYUHBI BHITAIKMBAIOLICH
CHUIBI,

BEIEPKO, TEJIO LMIMHIPUYECKOH (OPMBI, MPYKUHHBII JUHAMOMETD:
HAJIN4YHe

OruuBo Bo3aymHoe: Ha3HaueHue: JEMOHCTpalys BOCIIAMEHEHHS
rOpIOYeH cMecH IIpH ee OBICTPOM CIKATHUH,

TOJICTOCTEHHBIM LMIMHIpP, MOPLIEHb HAa METAIMYECKOM INTOKE C
PYKOSITKOM, IOJICTaBKa IS IIMJIMH/IPA: HATUYHE

[Tpubop 11 nIEeMOHCTpalMM JaBieHUs B kuakoctu: HasHaueHwue:
JIEMOHCTpAIHsI N3MEHEHHS JABJICHUS C TITyOMHOHN ITOTPYKEeHHUS,

JaTYUK JaBJICHUS, KPOHIUTEHH JUIsl KpPEIUIeHHWs Ha CTEHKe cocyja:
HaJIN4He

[Tpubop ans nemoHcTpanuu arMocepHOro maBieHus (Maraedyprckue
nonywapus): Ha3zHadenuwe: geMoOHCTpanus CHIBI  aTMOC(EpHOro
JTaBJICHUS,

JIBa pa3bEMHBIX METAUTUIECKUX MOTYIIApHs C TPOYHBIMHA PYYKaMU U
XOPOUIO NPUIIITH(OBAHHBIMHU KpasiMH, HUMIENIb C KpAaHOM: HaJIM4ue,
CO3/1aBaeMOe BHYTPH IIapOB BAKYYMMETPHUECKOE JJaBJICHHUE: HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3phiBarolee ycwine: He Menee 90 H

HaGop Ten paBHOoro oObema: HasHaueHue: ansi ompeneneHuss M
CpaBHEHHSI TEIUIOEMKOCTH H IUIOTHOCTH  pa3IMYHBIX  TBEPIBIX
MaTepHasoB,

IUTMHAPHI U3 Pa3IMYHBIX MaTEePUAIOB: HE MeHee 3 IIT.,

KPIOUKH IS IOJBEIINBAHUS LIWIHMHIPOB: HAJTHYUE

HaGop Tenm paBHoii wmaccel: Hasnadenwe: nias omnpenencHuss u
CPaBHEHHIO IJIOTHOCTH Pa3IMYHBIX MAaTEpHAJIOB,




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

HWIMHJPBI U3 Pa3IMYHBIX MaTepUaioB: HE MeHee 3 IIT.,

KPIOYKH IS [TO/IBEIIMBAHUS IIMJIMHIPOB: HAIUYHUE

Cocynel coobOmaromuecs: HasHaueHue: JeMOHCTpaIusi OJUHAKOBOTO
YPOBHSL OJHOPOJHON JKUAKOCTU B COOOMIAIONIMXCA MEXAy co0oi
cocynax pa3sHoi (popMmsl,

COOO0IIAOIIMECs CTEKJISIHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJICTaBKa: HATMINE

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

(GyHKIMS TOIKITIOYSHHS K BAKYYMHOMY HAcoCy: Hallu4ue,

JIHa Tpyoku: He meHee 80 cM.,

PE3WHOBBIC TPOOKH, HUIIIETh: HATUYHE,

KOJIMYECTBO TEJ B TPYOKE: HE MEHEe 3 IIIT.

[Tap [MTackans: HaznaueHue: neMoOHCTpanus nepegayd npou3BOAUMOTO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJ€, JTEMOHCTpAIHS MOabeMa
KUJKOCTHU TOJT AeMCTBHEM aTMOC(hepHOTro TaBiIeHMs,

METaJUIMYECKUH HWJIMHIP C OIMpaBaMU, TMOPIIEHb CO IITOKOM, TMOJIBIMA
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HATUYHE,

JUTMHA IUIMHJIpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee § cM

[ITap ¢ konboM: Haznauenune: qeMOHCTpalus paciiipeHus TBEPAOTO
TeJa MpyU HarpeBaHuu,

MITaTUB, METALUTNYECKOE KOJBIIO C My(DTOH, IIap ¢ MEMOYKON: HAIMIne,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETD IIapa: HE MEHee 25 MM

HunuHapsl CBUHLOBBIE €O cTpyroM: Ha3zHaueHue: JaeMOHCTpanus
B3aUMHOTO TIPUTSHKEHUST MEXKTY aTOMaMH TBEPABIX TEll,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 MIT.,

MaTepuail UMIUHAPOB: CTallb U CBUHEII,

KPIOYKH IS TTO/IBEIIMBAHUS: HAJTMYHE,




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €/1.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

CTpYT, HalpaBJIAIOIIas TpyOKa: HAIM4HE

[TpuGop Jlenna: Ha3nauenue: [IsI UCCIEOBaHMUS 3aBHUCUMOCTH
HAIpaBJICHUS MHAYKUUMOHHOIO TOKAa OT Xapakrepa H3MCHECHMs
MarHMTHOI'O IIOTOKa,

CTOMKA C KOPOMBICIIOM: HAJIMYHE,

KOJIMYECTBO aJJFOMUHUEBBIX KOJIEL: HE MEHee 2 MIT.,

IIPOPE3b B OJTHOM U3 KOJIEL]: HAINYHE

Marnut yrooOpa3HbIi JEMOHCTPALIMOHHBIN: Ha3nauenue:
JEMOHCTpALMsI CBOMCTB IIOCTOSIHHBIX MarHUTOB,

TUI MarHUTA: HAMAarHUYEHHBIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003HauEHNE MOJOCOB MarHUTA: HAIU4YKe

Marsut mosocoBOW  JEMOHCTpAaLMOHHBIM  (mapa): HasHaueHwue:
JIEMOHCTpAIMs CBOMCTB OCTOSIHHBIX MAarHUTOB,

TUI MarHUTa: HAMAarHWYEHHbIH OpyCcOK NMpsAMOIUHEHHOH (HOPMBI,
KOJINYECTBO [IBETOB MarHuTa: He MeHee 2,

0003HaueHHE MOJIKOCOB MarHUTa: HaJIMUne

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

HaMarHW4YE€HHasl CTPEJIKa: HaJu4ue,

KOJIMYECTBO 1IBETOB MarHuTa: He MeHee 2,

MOJICTAaBKA: HAJIM4NE

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

Mammna  snexkTpodopHas  WIM  BBICOKOBOJBTHBIH ~ HMCTOYHHK:
Ha3nauenue: g mNOIydeHMs] DIIEKTPUYECKOrO 3apsiia  BBICOKOIO
IOTEHLIMAJA U MTOJIy4EHUsI HCKPOBOIO pa3psAa,

JMCKH Ha CTOMKAaX: HaJIMJue,




KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3alnui, ABIAIOIHXCH
060py1103a1mn ABJIAOIIUXCH
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €.
H3M. HU3M.

KOJIMYECTBO JICHICHCKUX 0aHOK: HE MEHEe 2,
MOJICTABKa: HATMYKE
Kommekt npoBozos: liuna: ne meree 500 mm - 4 wr , 250 MM - 4 wr.,
100 MM - 8 mIT., Ha3HAYEHME: JJISI TOAKIIOUCHUS JEMOHCTPAIMOHHBIX
npuboOpoB H  000pyIOBaHHMSA K HWCTOYHHKY TOKa, I COOPKH
AJICKTPUYCCKHUX IIETIeH, BKITtOYast 3JIEMEHTHI U3 paboThl "TlocTOSHHBIN
SJIEKTPUYECKUM TOK"
[IITaTuB T1a00PaTOPHBINA C AepPKATEIIMU
BECHI AJICKTPOHHBIC
MEH3ypKa, rpenen usmepenus 250 mi
nuHamometp 1H
nuHamoMmetp SH
HUJIUHAP CTaIbHOM, 25 cMm3
HUATUHAP aTIOMUHHUEBBIN 25 cm3
UUJIUHAP aTIOMUHHUEBBIN 34 cm3
HUATUHAP TIACTUKOBBIA 56 cM3 (117151 U3MEPEHUsI CHIIBI ApXUMe/ia)

Ob6opynoBaHue i | npyxkuHa 40 H/m

1abopaTopHbIX padoT u | mpyxkuHa 10 H/m

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

(Ha ©0a3e KOMILJIEKTOB
st OI'9)

rpy3 HaOOPHBINA yCTaHABIWBAET Maccy ¢ marom 10 T

MEpHas JIEHTA, TUHEWKa, TPAaHCTIOPTUP

OpYCOK C KPIOUKOM U HUTHIO

Harnpasisomas JUIMHoH He meHee 500 MM. J{oykHBI ObITH 0OecTieueHbl
pa3Hbie K03 OULIMEHTHI TPeHUs OpycKa MO HaIpaBIISIoIIEH
CEKYH/IOMED IEKTPOHHBIN C TaTYMKOM

HaIpPaBJISAIONIAs CO HIKAION

OpyCOK JIepeBsIHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MasiTHUK C TPY30M C IIyCKOBBIM MarHUTOM U C BO3MOKHOCTBIO
W3MEHEHUS JUIMHBI HUTU

ppIyar




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

0JIOK MOJIBUXKHBII

0JIOK HETOJIBUXKHBIN

KaJIOpUMETP

TEPMOMETDP

UCTOYHUK TUTAHHUS TOCTOSHHOTO TOKa (BBIIPSMHUTENb C BBIXOIHBIM
HanpspkeHueM 36-42 B unu OarapeilHblli OJOK € BO3MOYXHOCTBIO
PEryJIUPOBKHU BBIXOJHOTO HAMPSIKEHUS

BOJIBTMETP JIBYXIIpeneibHbli (3 B, 6B)

amnepmMetp nByxmnpeaensuseiii (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIH pesuctop (peocrtar) 1o 10 Om
COCIMHUTEINIbHBIE TTPOBO/Ia, 20 IT.

KITIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparonias J1MH3a, pokycHoe paccrosiHue 100 MM
cobuparommas 1uH3a, PokycHoe pacctosaue SOMm
pacceuBarolas JIMH3a, POKYCHOE paccTOsIHUE -75MM
JKpaH

ONTUYECKAsl CKaMbsl

cnang «Monenb npeaMeTa»

OCBETHUTEID

HOJYIWINHAP C IUTAHIIETOM C KPYTOBBIM TPAHCIIOPTUPOM
[Tpubop 114 N3ydeHus ra3oBbIX 3aKOHOB

Kanumnsipet

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

3epkaio

JlazepHas ykazka




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.

H3M. H3M.
[Tonsiponn B pamke
Illenu FOura
Karymka MoTOK
bnok nnonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky xene3Hble B OaHKe
TexHoJI0rnYecKasi HANPaBJIEHHOCTD
PoGororexnuueckuit HaOoOp npeaHa3HAYeH Ui M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JI0OB W MEXaHHW3MOB, HEOOXOIUMBIX IS
CO3/1aHUsI pOOOTOTEXHUYECKUX YCTPOUCTB.
HaGop mnpencraBinser coOOH KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Bonsier coOupare (M NpOrpaMMHpOBaTh COOMpaeMble
MOJIEJIH ), U3 BJIEMEHTOB, BXOJSIINX B €0 COCTaB, MOJIETN MEXaTPOHHBIX
06 . U poOOTOTEXHHMYECKUX  YCTPOHCTB  C  aBTOMATU3UPOBAHHBIM
pa30BaTENIbHBIN .
KOHCTPYKTOD 1 | YTPABICHHUEM, B TOM HCIIE Ha KONIECHOM XOJy, a TaKke KOHCTPYKLHH,
1 | upaxtmkn  Grounoro | CCHOBAHHBIX Ha HCTONL30BAHMU Tiepenad (B TOM 4YHcIe YEpBAYHBIX U | wr. | wr.
p

IIPOrPpaMMUPOBAHUS €
KOMILIEKTOM JJaTYMKOB

3yOuaThIX), a TAKXKE PhIYaroB.
CBETOJMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

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

OO0111e€ KOIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

1) mporpamMMHpyeMBbIi OJIOK yIIpaBiICHHUS, KOTOPBIA MOXET paboTaTh
ABTOHOMHO U B IIOTOKOBOM PEKUME;

2) CEpBOMOTOPBI

3) MaT4YMK CHITBI

Oelloli  IIOJACBETKOM Ha




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

4) naTYMK PaCCTOSHHS

5) matuuk 1Bera

6) akkymyssTopHas 6aTapes

7) IlnacTUKOBBIC CTPYKTYPHBIC DJIEMEHTHI, BKJIOUasi eppoprUpOBaHHBIC
AJIEMEHTHI: OaJKU, KyOMKH, OCH M Bajibl, COCIMHUTEIBHBIC DJIEMEHTHI K
OCSIM, MICCTEPHM, MPEAHA3HAYCHHBIC JUISI CO3JAHHUS UYCPBAYHBIX U
3y04aThIX Tiepeiad, COSTUHUTEIBHBIC U KPETIC)KHBIC DIIEMEHTHI,

7) [Tporpammuoe obecrieueHue, UCTIOJIB3yeMOe TUTSt
NPOrPaMMHUPOBAaHUS  COOMPAaEMBbIX POOOTOTEXHHUYECKHX MOJCICH |
YCTPOMCTB, JOCTYITHO JJIsi CKAYWBaHUs U3 ceTd MHTepHeT

OO6pa3zoBaTeabHBIN
HAabOp 1O MEXaHUKE,
MeXaTpOHHKE u
pOOOTOTEXHHKE

KommiekT 171t u3ydeHusi OCHOB AJIEKTPOHUKU B POOOTOTEXHUKH

Habop nomkeH ObITh IpeIHA3HAYEH /711 TPOBEACHUS YUEOHbIX 3aHATHH
IO DHJIEKTPOHUKE M CXEMOTEXHUKE C ILeNIbI0 HU3ydeHHsl Hauboiee
pacrpoCTpaHEHHON 3JIEMEHTHOM 0a3bl, TPUMEHSEMOHN JIs1 WHXKEHEPHO-
TEXHUYECKOTO TBOPUYECTBA YYaIMXCS M pa3pabOTKH y4eOHBIX Mojenen
poboToB. Habop moykeH MO3BOJATH YYalUMCSl Ha MPAKTUKE OCBOMTH
OCHOBHBIE ~ TEXHOJOTMM  HPOEKTHPOBAHUS  POOOTOTEXHUYECKHX
KOMILJIEKCOB Ha MpUMeEpe yU4eOHBIX MojieNielt poOOTOB, a TaK)Ke U3YUHTh
OCHOBHBIC TEXHMUYECKHE pelIeHUus B 00JacTH KHOEpHETHYECKHX U
BCTPaNBaCMBIX CHCTEM.

B cocraB KkoMIUleKTa [JIOJKEH BXOAMTH HA0Op KOHCTPYKTHUBHBIX
HIIEMEHTOB JJIs1 COOpKM MakeTa MaHUMYJSIIIMOHHOTO po00Ta, KOMILIEKT
METAJIMYECKUX KOHCTPYKTUBHBIX JJIEMEHTOB JMJii COOpKM MakeTra
MOOWJIBHOTO PoOOTa U T.1I.

B cocraB xomIuiekTa BXOAUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3YYEHUS OCHOB JJIEKTPOHUKH U CXEMOTEXHHMKH, a TaKK€ KOMIUIEKT
OPUBOJOB W  JAaTYMKOB  PA3jIMYHOrO THUHA I Pa3paboTKU
POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocTaB KOMIUIEKTa JOIKHO BXOJUTH: MOTOPHI C SHKOAEPOM - HE

1 mrr.

1 mrr.




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOIIMXCS

MaJOKOMIUICKTHBIMH, €.

HU3M.

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX
OpraHu3anmii, ABJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.

MeHee 2IIT, CepBONPUBOJ OOJBIION - HE MeHee 41T, CEepBOIPUBOJL
Majblii - HE MeHee 21T, WH(PpaKpacHBIM JAaT4YUK - HE MEHee 31T,
YIBTPa3BYKOBOM JaT4MK - HE MEHee 3IUT, JaTYMK TEeMIIepaTypbl - HE
MeHee lmIT, JOaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHJIEHCATOPHI, CBETOINOIbI
pa3IMYHOTO HOMHHANA), KOMIUIEKT TPOBOJOB i OecrmaeyHoro
MPOTOTUIIMPOBAHUS,  IUIaTa  OECMaeyHoOro  MPOTOTHUIUPOBAHMS,
AKKYMYJIATOP U 3apsSAHOE YCTPOHCTBO, .

B coctaB xoMImiekTa 10KEH BXOUTh MPOTPAMMHUPYEMbIA KOHTPOJLIEP,
nporpammupyemsiii B cpene Arduino IDE wunu ananoruyssix cBoGOIHO
pacnpoCcTpaHsIeMbIX cpenax pa3palboTKu. [Iporpammupyemslii
KOHTPOJUIEP JTOJDKEH 001aaTh MOpTaMH ISl MOAKIIOUEHUs HU(POBBIX
u a”aoroBelx yctpoucts, unTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth wm WiFi.

B cocrtaB xomriekTa JOJKEH BXOJIUTH MOIYJIb TEXHUYECKOTO 3pEHUs,
MPEJICTABIISIFOIINI COOOM BBIUMCIUTENHFHOE YCTPOUCTBO CO BCTPOSCHHBIM
MHUKpPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, 4acToTa sjpa He
menee 1.2 I'Tu, oobem O3Y - He meHee 512MO, 00beM BCTPOECHHOM
namsTi - He MeHee 81'0), MHTErpupoOBaHHOW KaMepol (MaKCHUMallbHOE
paspelieHne BHJICONOTOKa, mepenaBaemMoro mno uHrepdeiicy USB - He
MeHee 2592x1944 en.) w onrtuueckod cuctemor. Momyib
TEXHUYECKOTO 3pEeHHUs JOKeH 001aJaTh COBMECTUMOCTBIO  C
Pa3IUYHBIMH ~ TIPOTPAMMHUPYEMBIMH  KOHTPOJUIEpAMH C  MOMOIIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moaynp TeXHUYECKOTO
3peHusi JOJKEH HMETh BCTPOEHHOE IpOrpaMMHOE oOecliedeHne Ha
OCHOBE ONEpPAlMOHHOW CHUCTEMBI Linux, MO3BOJSIONIEE OCYIIECTBISThH
HACTPOIMKY CHCTEMbl MAIIMHHOTO OOyuYeHHUsl MapamMeTpoB HEUPOHHBIX
ceTel 111 OOHApYKEHUs1 00BEKTOB, ONPECTCHHS X TApaMETPOB U
JanbHEHIIeH nACHTH(UKAIIIH.




KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3alnui, ABIAIOIHXCH
060py1103amm ABJIAOIIUXCH
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €.
H3M. HU3M.
KommuiekT pomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yYEHHUS OCHOB
pa3pabOoTKH NPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, pemieHnii B cepe "MHTepHeT Bemiel", a Takke pelIeHUH B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIIEKTa U MAIIMHHOTO
o0OyueHusl.
KoMmnbrorepHoe odopynoBanue
®Dopm-PakTop: HOYTOYK;
Kecrtkas, HeoTKIIOYaeMas KJIaBHaTypa: HAJIMIUE;
Pycckas packiiajika KinaBuaTypbl: HAIMYKE,
Huaronane skpaHa: He MeHee 15,6 n1roiMoB;
Pazpemenue sxpana: He menee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KonuyecTBO MOTOKOB: HE MeHee §;
bazoBas TaktoBas yactora nmporeccopa: He Menee | I'T';
MakcumanbHasi TAKTOBasl 4acTOTa mpoueccopa: He menee 2,5 ['T'w;
Kamr-namsate nporieccopa: He MeHee 6 MoOaiir;
O0beM ycTaHOBJIEHHOHN ONepaTUBHON maMsTu: He MeHee § ['0aiiT;
1 HoyT6yk O0Bem noaIep>KUBAEMOM OTIEPAaTUBHON MaMSITH (TSI BO3MOXKXHOCTH 3 e 2 .

pacmupenus): He MmeHee 24 ['6aiit;

O0bveM Hakonutels SSD: He MeHee 240 I'0aiiT;

Bpewmst aBToHOMHO# paboTHI OT OaTapeu: He MeHee 6 4acoB;

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

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

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

BecnipoBoanas cBa3p Wi-Fi: nanuune ¢ mognepxkkoii crannapra IEEE
802.11n unu coBpeMeHHee;




KoaunyecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

KoJsiuecTBO eUHUILL TSI
0011e00pa3oBaTeIbHbIX

CKaHep, KOIup)

TexHonorus nevyaTu: Ja3epHas

MaxkcumanbHoe paspeunienue neyatu: He MeHee 1200x1200 Touek;

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

HaumeHnoBanue OopraHusanmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHM3alnui, ABIAIOIHXCH
060py1103amm ABJIAOIIUXCH
MaJJOKOMIUICEKTHBIMH, €/1.
MaJOKOMIUICKTHBIMH, €.
HU3M.
HU3M.
Web-kamepa: Hannume;
Manunynstop "MbIlb'": HaTU4KE;
[IpenycTanoBieHHas onepanoHHasi CUCTeMa C rpaduIecKuM
MOJIb30BaTENbCKUM HHTEpdeiicoM, oOecnieunBaromias padboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECUCTEMHBIX
MPUIOKEHUIN: HATTMYHeE.
Tumn yerpoiictBa: MOV (pyHKIIUM 11e4aTH, KOMUPOBAHHSA,
CKaHHUPOBAHHUA);
®dopmart Oymaru: He MeHee A4;
Moy (mpuHTED, p yM . ’
2 L{BeTHOCTB: YepHO-OEIIbI; 1 . 1 .




MMPOP®UJIBHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIMIIA Ne2

HaumenoBanme
000py10BaHuUsI

KpaTKne NPUMEPHBIE TCXHUYECCKHE XaPDAKTCPUCTUKHU

KoanuecTBo exHuL Ais
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJsim4ecTBo equHAL IS
npo¢ujILHOrO
KOMILIEKTa

(MaJ10KOMILIEKTHBIE
o0ueodpa3oBaTebHbIE
OpraHM3alMn), . U3M.

BA3OBAS (OBA3ATEJIBHASA YACTD)

ECTeCTBeHHOHay'—IHaﬂ HanpaBJI€CHHOCTD

[udposas nmabopaTopus
1. 1o Ouosiorun
(yueHuueckas)

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

JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%

JlaTauk OCBEIIEHHOCTH C AWAITa30HOM M3MEPEHHUS He yxe ueM ot 0 110
180000 nx

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

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

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

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

Axceccyapbl:

Ka6ens USB coennHuTENbHBIN

3apsigHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

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

[IporpammHuoe obecrieueHne

Metoaunueckue pekoMeHaanuu He Mmeuee 30 pabot

YnakoBka




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Hanuuue PYCCKOA3ZBIYHOTO caiita MOAACPIKKHU, HAJIMINEC BUACOPOJINKOB.

[udposas nmabopaTopus
0 XUMUHM (yueHHUYecKasi)

OO6ecnieurBaeT BHIMOJHEHHUE TA00OPATOPHBIX padOT 1O XMMUHU Ha YPOKaxX B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIET0BATENbCKON e TEIbHOCTH YUAIIHXCS.
Kommnekranus:

BecripoBoHOM MyIbTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe 4em ot 0 1o 14 pH

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

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

JlaTuuk Temmneparypsl IIATHHOBBIN C TUANa30HOM U3MEPEHHS HE Y)Ke YeM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaTark onTHYecKoM MIOTHOCTH 525 HM

Axceccyapbl:

Kabens USB coennHUTENbHBIN

3apsigHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoit 1abopaTopuu

Ha6op nabopaTopHoii ocHacCTKH

ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He meHee 40 padbot

Hanuune pycckos3pIMHOTO caiTa MOAIEPKKU

Hanuune BuaeopoanukoB.

3 .

2 IIT.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJIOKOMIJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Hudposas nadboparopus
no usuke
(yueHuueckas)

Ob6ecrieynBaeT BBHIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 (PU3UKE C 6-F0 BCTPOCHHBIMH TaTYHUKAMHU:
udposoii AaTYMK TeMIepaTypsl ¢ AHANA30HOM H3MEPEHHS HE Y)KE YEM OT -
20 mo 120C

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

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

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpeHHsl He yKe ueM oT -2 110 +2B ;
oT -5 10 +5B; ot -10 mo +10B; ot -15 mo +15B

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

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

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsimHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHncTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuun
[IporpamMmmMHoe obecrieueHue

Metonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Bugeoposvkos.

Komnn

0TepHOE 000py10BaHUE

Hoyt0yx

®dopMm-(pakTop: HOYTOYK;




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3alMu), ef. U3M.

XKectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJlu4ue;

Pycckas packiagka KjaaBuaTypbl: HAIUYUE;

Jnaronanb sKkpaHa: He MeHee 15,6 T1oiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnunuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee &;

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

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O0Bem noaepKUBaeMoi onepaTuBHOM MaMATH (1151 BO3SMOXKHOCTH
pacmmpenus): He MmeHee 24 ['0aiT;

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

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

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

Buemnuit uarepgeiic LAN (ucnonb3oBaHue NepexoJHUKOB He
IPEIYCMOTPEHO): HAINYHE;

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

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

Web-kamepa: Hamuuue,

Manunynsatop "Mbllb": HATNYKE,

[IpenycranoBieHHast onepalnroHHas cucTeMa ¢ rpaguueckum
MOJIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias paboTy

pacrnpocTpaHEHHBIX 00Pa30BaTEIbHBIX M OOIIECUCTEMHBIX MPUIIOKECHUINA:




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTa

(MaJI0KOMILJIEKTHbIE

ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJ’lOKOMHJ’[eKTHBIM), opralmsalmn), €. U3M.
el. U3M.
HaJM4ue.
Tun ycrpoiictBa: MOV (pyHkumu neyatu, KONUPOBAHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;
5 M®YV (mpunrep, ckanep, | L[BeTHOCTB: uepHO-OEIBI; | e | e
' KOITHP) TexHoMOTHA MeYaT: Ja3epHas ' '
MakcumanbHoe paspemienue nedatu: He meHee 1200x1200 touek;
Hutepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOINOJIHUTEJIBHOE OBOPY1OBAHHUE
EcTecTBeHHOHay4YHasl HANPABJIEHHOCTD
OObecnieunBaeT BHINOJIHEHUE JJAOOPATOPHBIX PadOT Ha ypoKax Mo OMOIOTHUU B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON eI TEIbHOCTH YUaIUXCS.
Kommnekranus: becnipoBoiHON MyIbTUIATYMK O OUOJIOTHH € 6-10
BCTPOEHHBIMM JaTYUKaMHU:
JaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AUara30HOM U3MepeHus He yxe uyeM ot 0 110
180000 1k
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
Iludposas naboparopust | [larumk TemriepaTypsl ¢ TUaa30HOM U3MEPEHHS He yxe 4eM oT -20 110
1. 1o Ouosoruu +140C 1 mr. 1 mr.
(yueHuueckas) JlaT4HK 3JIEKTPOIPOBOANMOCTH C JHaria30HaMH U3MepeHHs He yxe 4yem oT O

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

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

AKceccyapsl:

Ka6ens USB coequHUTENBHBIHI

3apsimHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu MuGpoBoi 1abopaTopuu




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

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

IIporpammHoe obecnieueHue

Metoanueckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haynune pycckos3pI9HOTO caiiTa Moep KK, HAINYME BUACOPOJIUKOB.

[udposas nmabopaTopus
M0 XUMUHM (yueHUYIecKas)

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

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

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

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

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

OTnenbHBIE JATUYNKH:

JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coequHUTENBHBIH

3apsiiHOE yCTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HuppoBoi 1abopaTopuun

HaGop nmabopaTtopHoii 0OCHaCTKH

[IporpammHuoe obecrieueHne

Metoaunueckue pekoMeHaanuu He menee 40 padot

Hannune pycckosi3pIMHOTO caiiTa moAAepKKU

1 mT.

1 .




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Hannune Buaeopoamkos.

Hudposas naboparopust
1o ¢usuke
(yueHunueckas)

OO6ecnieurBaeT BHIMOJHEHUE SKCIIEPUMEHTOB 10 TEMaM Kypca (pU3HKH.
Komruiekranus:

becnipoBogHOM My IbTHAATYMK TTO PU3UKE C 6-F0 BCTPOSHHBIMU JaTYUKAMU:
[udpoBoii gaTynK TeMIEpaTypsl ¢ AUAMA30HOM U3MEPEHUSI HE y)Ke YeM OT -
20 mo 120C

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

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

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

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

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

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

AKceccyapsl:

Ka6ens USB coequHUTENBHBIH

3apsmHOE yeTpoicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHusI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBo 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hannune Buaeoposnkos.

1 .

1 .

[udposas nadopaTopus
no pusuonoruu

ObecrnieunBaeT MPOBEACHNUE UCCIIEOBAHMS 110 (GYHKIIMOHUPOBAHUIO
4esoBedeckoro oprauusma. Kommnekranus: becripoBogHol MyIbTHAATYUK

1 mrr.

1 mIT.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

(mpohUIBHBIN YPOBEHB)

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

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

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

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

OTtnenpHBIE YCTPOMCTBA:

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

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

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp A1 TpoBeIeHUs] IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He meHee 20 padoT

Hanunuune pycckosI3pI9HOTO caiiTa Mo IIeP>KKH

Hannune Buaeopoankos.

Hudposas nadboparopust
10 SKOJIOTUH

ObecnieurBaeT MPOBEICHUE YIEOHOTO SKOJIOTHUECKOTO MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU MeTo1aMu. Habop npruMeHsieTcs npu U3y4yeHun
9KOJIOTUH, OMOJIOTUN, XUMHH, TeoTrpaduu ¥ IPUPOJOBEICHHS, a TAKKE JIIS
WHIMBUIYATbHBIX UCCICIOBAHUS U MPOCKTHON JCATEIBHOCTH IIKOJIBHUKOB.

1 mrr.

1 mIT.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmu, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Komrmiexranus: becpoBoiHON MyIbTHIATYHUK O IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-F0 BCTPOCHHBIMU JTATINKAMHU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

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

JaTtunk BnaxkxHocTH ¢ quanazonom usmepenus 0...100%

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

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

JlaTuuk 3EeKTPONPOBOAUMOCTH C AMANAa30HAMHU U3MEPEeHUs He yke ueM oT 0
1o 200 MxkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm

JlaTuuk TeMmnepaTypbl OKpYy>Karollei cpeibl ¢ IUarna3oHoM U3MEPEHHUs He
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

Jlatauk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPCHHS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1;

JlaTurK BIAQXKHOCTH TOYBHI C TMANIa30HOM U3MEPEHUS He yxe 4eM oT () 1o
50%

JlaTauk Kuciopoa ¢ auamna3zonom m3mepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM

JaTtuuk ontudeckoi mioTHocTy 470 HM

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

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

Axceccyapbl:

Kabens USB coenMHHUTENBHBIN (2 IIT.)




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJIOKOMIJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

3apsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepeHb Ui 3aKpeIIeHHsI JaTYUKOB B LIITATUBE

KpaTtkoe pykoBOJCTBO 110 3KCILTyaTauuu Hu(poBoi 1abopaTopuun
[TporpammHoOe obecrieueHme

Metoanyeckue pekoMeHaanuu ne menee 20 pador

YnakoBka

Hannume pyccKOsS3bIYHOTO caiiTa MoAICPIKKY, HAINYNE BUCOPOIUKOB.

Muxkpockon uuppoBoit

Tun Mukpockorna: OuoJIOrHIecKui

Hacanka Mukpockona: MOHOKYJISIpHast
Ha3znauenue: nabopaTopHbIit

Meron uccienoBaHus: CBETIIOE I0JIE
Martepuran ONTHKU: ONTHYECKOE CTEKIIO
YBenndyenne MUKpockora, kpat: 64 — 1280
Oxynsaper: WF16x

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

Tun noACBETKU: 3epKajo WU CBETOIHOL
Pacnonio)xeHne noICBETKU: BEPXHSIS U HUKHAA
Marepuan kopmyca: MeTail

[IpeameTHslit cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno Meranukceneu: 1

1 mrr.

1 .

Ha6op OI'D o xumun

B nabop BxozasT Becsl 1aboparopHbie snekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOPOHKA KOHHUYECKas, Majoyka CTeKIsHHas, npobupka [1X-
14 (10 mTyk), crakad Beicokui ¢ Hocukom BH-50 ¢ MeTkoii (2 mtykn),
WINHAP U3MEepUTENbHBIN 2-50-2 (CTEKIIHHBIN, C IPUTEPTON KPBIIIKON),
MTaTUB Tl MpoOoupok Ha 10 rHE3 N, 32)KUM MPOOUPOYHBIH, IITATEITh-

1 mrT.

1 mr.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

nokeuka (3 mryku), Ha0op (PIaKOHOB 711 XpaHEHHUS PACTBOPOB H
peakTuBOB (00beM (hakoHa 100 MiT - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢bnaxona 30 mi - 10 KOMIUIEKTOB 10 6 ITYK), HAIUHAP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mtykn), ctakan Beicokuit 500 mi (3 mTyku), Habop
epiIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBSI KOJIO - 3 ITYKH), Xanat 0eibiit Xx/0 (2 TYKH), IepYaTKi Pe3HHOBBIC
XUMHUYECKHE CTOMKHE (2 IITYKH), OYKU 3alUTHBIE, (PUIBTPHI OyMaXKHbIE
(100 mwrtyk), roproyee asns cnuptoBok (0,33 m).

B coctaB Ha0op BXOJAT peaKTUBBI: AIFOMUHMUIA, JKEIE30, COJISTHAS KUCIIOTA,
METHIIOpaHXK, peHoyndrarent, aMMHaK, MePOKCHI BOJIOPOIa, HUTPAT
cepeOpa u Apyrue; B 001N CI0KHOCTH - 44 pa3IUYHBIX BELECTB,
HCIIOJIE3YEMBIX JIJISI COCTABIICHUS! KOMIUIEKTOB PEAKTHBOB IPH MPOBEACHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 10 KYpPCYy NIKOJIHHON XUMHUHU.

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUH

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

Pemcrpaum{ J0JIDKHa OCYHICCTBIIACTCA HCMHBA3MBHO, CYXUMU 3JICKTPOAaMHU.

B03M0OXKHOCTBIO KpEIUIEHHS K PYKE YEJIOBEKA, YTO JOJKHO /1aBaTh
BO3MOKHOCTB PETUCTPUPOBATH DJIEKTPUUECKYIO aKTUBHOCTH MBIIIIIHI B
o0actu, HaJ KOTOPO pacnonaraercs Kpemienue. [Ipu HanpsskeHun
MBIIIIIBI JOJDKHA OBITH 00€CTICYeHa BO3MOKHOCTh HAOIIOIEHUS TYIHOCTH
curHana (T.e. npucyrctsue OMI'), mpu paccaabIeHNUN MBITIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecrneynBaeT BO3MOXHOCTb PETUCTPALIUN
curtazna goromieruzmorpammsl (PIIT") onTrueckum myrem, 3a c4er
W3MEHEHHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
W3MEHSETCS MO BO3JACHCTBUEM MYJIbCOBOM BOTHBI. CEHCOp AOKEH OBITh
obecrniedeH BO3MOKHOCTBIO KPETUICHHUS K MOAYIICYKE MabIla YeIOBEKa.

1 mrr.

1 mrr.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTh: PETHCTPAIlUN
cur”aia snexrpokapanorpammsl (OKI') He ”HBa3UBHBIM CIIOCOOOM;
peructpauuu I, II u Il oTBe1eHMI; MOAKIFOYEHHUSI DJIEKTPOIOB K CEHCOPY C
MOMOIIIBIO COSMHUTENBHBIX MPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. obecredrBaeT BO3MOXHOCTh: PETUCTPALIUN
CUTHaJja KoxkHO-ranbBannueckoil peakuuu (KI'P), peructpanus kotoporo
OCYILIECTBIISIETCS] HA TIOCTOSIHHOM TOKE; [TOJIKJIFOUEHUS K TEly YeIOBeKa ¢
MIOMOIILBIO CYXUX 3JIEKTPOJOB, MOJKIIFOUEHUE KOTOPBIX K CEHCOPY
ocytectisiercs ¢ nomouipto TouchProof pazbemos.

Cencop Tun 5 He menee 1 mT., oOecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIeKTPUUECKOl akTUBHOCTU Mo3ra (331") ¢ momomIbio Cyxux
HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPAIIUU JIEKTPUUECKOW aKTUBHOCTH
Pa3HBIX J0JEH MO3Ta; MOIKIOUYEHHS JIEKTPOAOB K CEHCOPY C IIOMOLIbIO
COEJTMHUTENBHBIX NPOBOIOB, 000pynoBaHHbIX TouchProof passemamu;
3aKPEIUICHUS JJIEKTPOOB HA IIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee | mT., obecreunBaeT BO3MOKHOCTh: PETUCTPALIUU
cUrHaja kojiebanus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeIeIeHUs
YacCTOTHI JIbIXaHUSI.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepeiayl Ha ePCOHAIbHbIN
KOMITBIOTEp 00eCIeuynBaeT BO3MOKHOCTh COOpa IaHHBIX OT MOAKIIOUYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nentpanbHoro moayss k I1K ¢ momometo USB-kabens. LlenTpanbHblit
MOJyJIb UMEET HE MeHee | MIT,: TalbBaHUYECKYI0 n30is1uio ot [1K.
[leHTpanbHBI MOAYIIb 00€CIIEYNBAET BOSMOKHOCTH OJTHOBPEMEHHOTO
MOJKJIFOYEHUS BIJIOTH 10 4 ceHcopoB. Kax bl u3 BXxoa0B LleHTpanbHOro
MOJIYJISI UMEET TaJbBaHUYECKYI0 M30JISAIUIO0 (00ecTieueHue MeKKaHATbHOM
rajibBaHU4YECKOMN n3ossiun). [logkirodenne cencopos K L{eHTpanibHOMY
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MOZYJIIO OCYILECTBIIAETCS C IOMOIIBIO CIIEHUATU3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecrieunBaronux npaBuiIbHOCTD TOJKIIOUYEHUS pa3beMa U
CHMKAIOILUX PUCK CIIy4allHOTO KacaHUs pa3beMOB TOKOIIPOBOISIINAX
9acTeil, a TakKe 00EeCIeUNBAONINX 3aIIUTY OT HECAHKIIMOHHUPOBAHHOTO
MOAKJIIOYEHUS K IIPOU3BOJIbHBIM YCTPOICTBAM.

Monynb «KHomnkay» He meHee | 1IT., 00ecrieynBaeT BO3MOKHOCTb: Pa3METKU
PErUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHEE 3-X Pa3JIMYHbIX KaTErOpUU
COCTOSIHU.

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

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

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

JlomkHa UMEThCS BKJIAAKa /1711 OJHOBPEMEHHOT0 MMPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUYEHHBIX K L[eHTpambHOMY MOIYIIIO.
OT10 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIbHOTO (TIOJIUTpaduiyecKoro)
pexuma paboThl yCTpOHCTBA.

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

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

- OMI'": Bu3yanu3anus CUrHajia, CIEKTP CUTHAJIA, aMIUIUTYTHBIA TPUTTEP

- OIII': Bu3yanu3alys CurHaia, CleKTpa CUrHajia, TaxorpaMMbl, rpaduk
yJIbCca
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- OKI': Bu3yanu3aius Curuaia, TaxorpaMmsl, Tpaduk mynasca

- KI'P: Bu3yanu3aius cursaia

- OOI': Bu3yanu3anms CUTHaNA, CIIEKTP CUTHAJIA, aMIUTUTYAa anb(a-puTMma,
aMILTUTY/1a 6eTa-puT™a.

- CeHCOp JIbIXaHus: BU3yalu3alys CUTHATIA,

- Knonka: Bu3yanu3anus cursaia pa3smMeTku

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

3¢ PeKTUBHOrO 0TOOpaKEHUS rPaUKOB: HACTPOITKA 1IBETA, BHIOOP
[apaMeTpoB JUIsl aHaIu3a, BBIOOp 0TOOpaxaeMbIX rpauKoB,
MacitabupoBanue rpapukos. [1O 101KHO UMETh BO3MOXKHOCTD 3aIHCH U
BOCIIPOU3BEJIEHUS] PETUCTPUPYEMBIX CUTHAJIOB.

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

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

B cocrase: MeToanueckrue MaTepuaibl A yUUTENs U 00ydaromuxcs,
OIKCaHKUEe MOJKIIOUEHHS] CEHCOPOB JIa00PATOPUH, HHCTPYKIIMU O
ucnosnb3oBanuio [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOPOE€ B TOM UHUCIIE COAEPKUT ITPE3CHTALIMOHHBIE MAaTEPUAIIBI.
YnakoBka/kopoOKa J1abopaTopuu JI0JKHA o0ecTieynBaTh y100HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH JIJISl pacIoyIOKEHUs CEHCOPOB U YCTPOMCTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMS MTPENOoIaBaTeIIMU U
00yJaronuMuUCS.

TexHoJ0rN4YecKas HalpaBJCHHOCTb

9.

‘ OO0pazoBarenbHBIH

‘ PoGoToTexHuueckuii HaOOp MperHa3HAYEH ISl U3YUYEHUSI OCHOB

1 mrr.

1 mIT.
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KOHCTPYKTOp AJIst
IPaKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaT4NKOB

POOOTOTEXHUKH, JETANICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOAUMBIX JIJIs
CO3/1aHUSI POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTENBHBIX JIEMEHTOB M MJIEKTPOTEXHUYECKIX KOMIIOHEHTOB.
Ha6op mo3BomsieT codupats (i MporpaMMHUPOBATh COOUpPacMbIe MOJISIH), U3
9JIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJEIH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOWCTB C aBTOMAaTH3MPOBAHHBIM YIIPABICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, & TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIb30BaHUHM TIepesiad (B TOM YMCIIE YEPBSYHBIX U 3y0UaThIX), a TaK JKe
pBIYaroB.

CBETOJMO/IHBIN MaTPUYHBIN JUCIUICH ¢ OEJION TOJICBETKON Ha KOHTPOJUIEpe
KonnyecTBo nopToB BBOAA/BBIBOIAa HA KOHTPOJIIEpPE HE MeHee 6
KonnuectBo kHOMOK HE MeHee 4

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

1) mporpaMmupyemblii OJIOK yrpaBlieHHs, KOTOPBIH MOXET paboTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) DaT4YHK CHUIIBI

4) naT4uK paccTOSHUS

5) maT4uK 1BETA

6) akkymynaTopHas OaTapes

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

7) IlporpamMmMHoOe oOecrieyeHne, UCIoIb3yeMoe JUIsl TPOrpaMMHUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETICH U YCTPOMCTB, TOCTYITHO IS
ckauMBaHus U3 cetu MHTepHeT




KoanyecTBO eqIMHUI 1151

npo¢ujILHOrO KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢uJILHOIO
Ne Haumenosante Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePHCTHKH (0bureoGpasoateaHyie fomrierra
obopyaoBaHus OpraHU3aIMM, He (MaJI0KOMIJIEKTHBIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMILIEKTHBIM), OpraHu3aNuM), eJ. H3M.
e/l. M3M.

KoMIUIeKT 1715t i3ydeHust OCHOB 3JIEKTPOHHUKH U POOOTOTEXHUKH

Ha6op nomxeH ObITh IpeAHa3HAYEH AJIs TPOBEACHUS YUeOHBIX 3aHATHH 1O

QJICKTPOHHUKE U CXCMOTEXHUKE C LCJIIbIO U3YUCHUA HauoOoJee

pacrpoCcTpaHEHHOH AJIEMEHTHOM 0a3bl, IPUMEHAEMOH I HHXKEHEPHO-

TEXHUYECKOTO TBOPYCCTBA YUANTUXCS U Pa3pabOTKH YIeOHBIX MOJICIICH

pO6OTOB. Ha60p AOJIKCH MO3BOJIATH YHAIIUMCA HA IIPAKTHKE OCBOUTH

OCHOBHBIE TEXHOJIOTHH MPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB

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

TEXHUYECKHE PEIICHUS B 001aCTH KHOSPHETUYCCKUX U BCTPAHBACMBIX

CUCTCM.

B cocrtaB xomIiekTa JOJDKCH BXOIUTH Ha60p KOHCTPYKTHUBHBIX 3JICMCHTOB

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

O6pa3zoBaTenbHBIN HA0OP | KOHCTPYKTUBHBIX DJIEMEHTOB JJIs1 COOPKHM MaKeTa MOOMJIBHOTO poOOTa | T.II.
10 10 MCXaHHUKC, B cocrtaB xomIiekTa BXOAUT Ha6op QJICKTPOHHBIX KOMIIOHCHTOB IJIA 1 mr 1 mr

MCXAaTpPOHHUKE U
pPOOOTOTEXHUKE

M3YUYEHHS OCHOB DJIEKTPOHUKH U CXEMOTEXHUKH, & TAK)KE KOMIUIEKT
MIPUBOOB M JATUYUKOB Pa3IMYHOIO THUIIA TS pa3pabOTKU
POOOTOTEXHUYECKIX KOMITJIEKCOB.

B cocraB KoMIIIeKTa JOKHO BXOJUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBOJ] OOJIBIION - HE MeHee 41T, CEpBONPUBO MaJIbIi - HE
MeHee 21T, HHPPaKpacHbBIN TaTUUK - HE MeHee 31T, yIbTPa3ByKOBOMH
JaTYMK - HE MeHee 31IT, JaTYUK TeMIIepaTyphl - He MeHee 11T, JaTuuK
OCBEIICHHOCTH - He MeHee 11T, Habop JIEKTPOHHBIX KOMITOHEHTOB
(pe3ucTopbl, KOHACHCATOPHI, CBETOAHOAbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT TIPOBOIOB JTsl O€CIIaeyHOTr0 MPOTOTHITMPOBAHMS, TIIaTa
OecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB koMIIIeKTa JOKEH BXOAUTh IPOrPaMMHUPYEMBbI KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyasix cBo0601HO
pacrpocTpaHsieMbIX cpefax pa3padboTku. [IporpamMmupyemslii KOHTpoIIEp
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JOJKEeH 00J1aaTh MOPTaMu JIJIsl HOJKITIOYEHHS IM(PPOBBIX U aHAJIOTOBBIX
ycrpoiicts, uarepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHUUYECKOTO 3PEHUS,
MIPEICTABISIONINI cOO0H BRIUUCIUTEILHOE YCTPOMCTBO CO BCTPOCHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa HE MEHee
1.2 I'Tu, o6sem O3V - He menee 512M06, 00beM BCTPOCHHOM ITaMSTH - HE
MmeHee 81°0), HHTErpHpPOBaHHOM KaMepoi (MaKCUMAIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - He menee 2592x1944
€/1.) M1 ONTUYECKON cucTeMoil. Moayib TEXHUUECKOIO 3pEHUS 10JIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpOJUIepaMu ¢ momortbio uaTepdericos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHUECKOTO 3pEHHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecIiedeHre Ha OCHOBE OIEepalMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpOB HEMPOHHBIX ceTel ISt OOHAPYKEHUST OOBEKTOB, OTPECICHUS
WX MapaMeTpoB U JanbHEHIIeH HAeHTU(DUKALINH.

KommiekT nomken obecneynBaTh BO3MOKHOCTh U3YYCHHUSI OCHOB
pa3paboTKu MPOrPaMMHBIX U allapaTHBIX KOMILIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B chepe "MHTepHET Bemiei", a Takke peleHnit B 0071acTi
POOOTOTEXHHUKH, NCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHSI.

11.

YeTtsipéxoceBoit
y4eOHbII po0OoT-
MaHUIYJIATOp C
MOAYJbHBIMHU CMCHHBIMUA
HacaJKaMu

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

KommaecTBo oceit poboTa MaHUITYIIATOpA - YETHIPE.

[lepemernienne HHCTPYMEHTA B TPOCTPAHCTBE MO TPEM OCSIM JTOJKHO
YIIPABJIATHCA TAarOBLIMU ABUTATCIIAMMU. HaHpﬂ)KeHHe IIUTaHUA I1aroBbIX

1 .

1 .
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nBurareseii He 6oonee 12 B.

CepBoBUTaTENb YETBEPTOM OCH JIOJDKEH 00ECIIeUrnBaTh TOBOPOT
HUHCTPYMEHTA.

VY01 10BOpOTa MAHUITYNIATOPA HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
menee 180 rpamaycos.

Jiia onpesienieHus MOJI0KEHUsT MAaHUITYJISITOPA IPU TTOBOPOTE BOKPYT
BEPTUKAIbHON OCH JJOJKEH HCII0JIb30BATHCS SHKOJEP.

Yo noBopoTa 3a/iHero 1ieya MaHUIyJIsITopa He MeHee 90 rparycoB.

VYros moBopoTa nepenHero mieya MmaHumnynaropa He mexee 100 rpamycos.
JUia onpeiesieHns OJI0KEHUS 3aJHETO U IIEPENHETO TIeY MaHUITYJISITOpa
JIOJKEH HCII0JIb30BAThCS THPOCKOIL. YTOJI MOBOPOTA 110 YETBEPTON OCH HE
MeHnee 180 rpaaycos.

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

JlomkxHa ObITH BO3MOXKHOCTD MOAKIIOUYEHHUS JJOTIOJIHUTENbHBIX YCTPOMCTB
(HampuMep, TpaHCTIOPTEPA, peibca AN MepeMenieHus podoTa, myIbTa
yIpaBiIeHUs TUMA JHKOUCTUK, KaMEPbl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaTyrKa, MOJyJisi 0eCIpOBOIHOIO JOCTYIIA.

PoboT-MaHuIynATOp 10JIKEH 00ecIeynBaTh NepeMelieHe Hacaku B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXXHOCTh MIOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30151 (0€3 yuyera
HaBECHOT'O MHCTPYMEHTA U YeTBepTOH ocH) He MeHee 320 mMm. MHTepdetic
noaxiouenus — USB.

JIOJKeH UMEeTh BO3MOKHOCTh aBTOHOMHOM paOOThI M BHEITHETO
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YIIPaBJICHHUS.

VYnpapisromuil KOHTPOJLIEp T0JIKEH ObITh COBMECTUM CO cpeoil Arduino.
VYpapisomuii KOHTPOJJIEP COBMECTUM CO CPEIOM POrpaMMHUPOBaHUS
Scratch, u a3sikom nporpammuposanus C.

JloiwkeH obecnieunBaTh MOBOPOT 1O TIEPBBIM TPEM OCSIM B 3aJIaHHBIN YTOJI U
HAa 3aJJaHHbIN YroJ, IOBOPOT 10 YETBEPTON OCH Ha 3aJJaHHBIN yToJl,
JBH>)KEHUE B KOOpIUHATHI X, Y, Z, IepeMeNIeHUE Ha 3aJJaHHOE PACCTOSHUE
1o koopauHatam X, Y, Z, nepeady JaHHbBIX O TEKYIIEM I10JI0KEHUH YIJIOB,
nepcaavy AaHHbIX O TCKYIIUX KOOpJAWHATaAX MHCTPYMCHTA.

I[OJ'DKCH MoAACPIKUBATD NEPEMCIHICHUC B ICKAPTOBBIX KOOpAWHATAX U yIjax
IIOBOPOTA OCEM, C 3aJAHHOU CKOPOCTBIO U YCKOPEHHUEM.

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

12.

Ob6pa3oBarenbHbli Habop

JUTSL U3YICHHUS
MHOT'OKOMIIOHEHTHBIX
POOOTOTEXHHYECKUX
CUCTEM U
MaHUITYJIAIUOHHBIX
poOoTOB

OO0pa3oBaTesbHbIM KOMIUIEKT 10JIKEH ObITh MTpeIHa3HAuEeH JUIsl U3Y4YEeHUs
POOOTOTEXHUUYECKUX TEXHOJOTUI, OCHOB MH(DPOPMAIIMOHHBIX TEXHOJIOTUN U
TE€XHOJIOTUH MPOMBIIUIEHHOW aBTOMAaTH3all1H, a TAKKE TEXHOJIOTUI
MPOTOTUNTUPOBAHMS U AJIUTUBHOTO MPOU3BO/ICTBA.

B coctaB KoMIIIEKTA JOIKHO BXOJUTH:

1) UnTeekTyanbHbli CepBOMO/IY/Ib C HHTETPUPOBAHHOM CHCTEMOi
yIIpaBJIEHUs], TO3BOJISAIONIEH 00BETUHAT CEPBOMOIYIIH APYT C JPYTOM IO
MocJieIoBaTeIbHOMY HHTEp(ElCcy - He MeHee O1IT;

2) PoboToTexHn4ecKuit KOHTPOJLIEP MOTYIBHOTO THIIA, MTPEACTABIISIONINN
c000i#1 0JTHOTUIATHBI MUKPOKOMITBIOTED C OTIEPAIMOHHON cucTemMoit Linux,
00BbETMHEHHBIH ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacupenus. POOOTOTeXHUUECKUI KOHTPOJLIEP TOJIKEH yIOBJIETBOPSATh
TEXHUUYECKUM XapaKTEPUCTUKAM: KOJI-BO SIIEP BCTPOEHHOIO
MUKPOKOMITBIOTEpA - HE MEHEE 4, TAKTOBAsI YacTOTa sjipa - He MeHee 1,2

1 mrr.

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

3) BeruncnuTenbHbIi MOYIb CO BCTPOCHHBIM MHKPOKOHTPOJIIEPOM - HE
MeHee 1mT. BerarcnuTenbHbIi MOoYIb T0JKEH 00J1aJaTh BCTPOCHHBIMU
1(GpPOBEIMU IOPTAMU - HE MeHee 1 21T U aHaJIOrOBBIMU OPTAMU- HE MEHEe
12mT. BeraucauTenbHbIi MOTYIb TOJDKEH 00J1a71aTh BCTPOSCHHBIM MOTYJIEM
6ecripoBosiHOM cBsi3u THIa Bluetooth u WiFi qyisg co3nanus anmnapatHo-
MIPOrPaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKu
pemienuit "MuatepHer Bemen".

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

4) Moynb TEXHUUECKOTO 3peHHS, PEICTABISIONINN COO0H yCTPOWCTBO Ha
0a3e BBIYMCIUTEIHHOIO MUKPOKOHTPOJUIEpA U UHTEIPUPOBAHHOMN KaMephl,
obecreynBarolee pacrno3HaBaHUe MPOCTEUIINX U300paKeHU Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEILHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moy TeXHUYECKOT0 3pEeHuUs T0JKEeH 00ecrieunBaTh BOZMOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCTIO3UIINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAEMOM 001acT N300pakeHHs,
OKPYTJIOCTH OOHApYKMBaeMOM 00J1aCTH N300PaKEHHUSI, TTIOJT0KEHUE
o0OHapyKUBaeMbIX 00J1aCTEl OTHOCUTENBHO APYT Apyra

Moy TEXHUYECKOTO 3PEHUS JOJDKEH UMETh BCTPOCHHbIE HHTEP(ECHI -
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SPI, UART, 12C uinu TTL nis KOMMyHUKAUK APYT C IPYTOM WIH
BHEUIHUMH YCTpOICTBaMH.

5) KoMIUIeKT KOHCTPYKTHBHBIX 3JIEMEHTOB M3 METa/lIa JJIsl COOPKU MOJIEIH
MaHUIYJISTOPOB - HE MEHee 11T;

6) KoMmIuiekT 351eMeHTOB 151 COOPKH BaKyyMHOT'O 3aXBaTa - He MeHee 11iT.
O06pazoBaTenbHBIM POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEeH sl IPOTOTUIIMPOBAHUS MOJIENIeH
MOOWIJIBHBIX ¥ MAaHUITYJISIIMOHHBIX pOOOTOB pa3anMyHOro THIA. B coctas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJENIe MOOMIBHBIX POOOTOB,
MaHMITYJIIHUOHHBIX pOOOTOB C PA3JIMYHBIMM TUIIAMU KHHEMATUKHU (YTJI0Bas
KMHEMAaTHKa, IUIOCKO-TIapajielbHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KHHeMaTtuka, niaargopma Ctroapra H T.I1.).
O06pazoBaTenbHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
MHCTPYKIIMHU 0 IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MHKEHEPHBIX PAacueTOB IPU MPOEKTUPOBAHUH (PacyeThl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, pacuyeT IapaMeTpOB
KMHEMATUKH U T.11.), THCTPYKIIMH 110 pa3paboTKe CUCTEM YIPABIIEHUS U
IIPOrpaMMHOT0 oOecrieueHus ISl yIpaBiieH!s] poOOTaMu, HHCTPYKIIUU U
METOJIMKH IO pa3paboTKe CUCTEM YIIPABIIEHUS C dJIEMEHTaMH
MCKYCCTBEHHOT'O MHTEIIJIEKTA M MAIIUHHOTO 00Y4YEeHHUS.

Komnb

I0TepHOE 000pYy/10BaHUE

13.

Hoyt6yxk

®dopm-PakTop: HOYTOYK;

XKecTkas, HeoTKIIIOUaeMas KJIaBUaTypa: HaJIu4due;
Pycckas packiagka KjiaBuaTyphbl: HAIUYUE;
JluaroHanb skpaHa: He MeHee 15,6 110iMOB;
Pazpemenue sxpana: e menee 1920x1080 nukceneit;

1 mrr.

1 mrr.
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KonnuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo MOTOKOB: HE MeHee &;

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

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

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

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

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

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

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

becripoBognas cBsa3p Wi-Fi: Hannune ¢ nonnepxkkoii crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue,

Manunynsatop "Mbllb": HATNYKE;

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

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUT KOPITyca: METal;

BO3MOKHOCTh 0€30MacHOT0 3aLIUIEHHOT0 3aMKOM XpaHEeHHUsI HOYTOYKOB:

HaJIn4ue;

1 mrT.

1 mr.
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BO3MOXKHOCTb 3apsIKM HOYTOYKOB: HaJTM4Ke, OIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

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

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

Hanpsokenne muranus: 220B\500';

[ToTpebnsiemast moutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemsrii Tok, A (Makcumym): 12;

JlIvHa MIHYypa JIEKTPONUTAHUS: OT 2,5 METpa;

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




