MUHUCTEPCTBONPOCBEIEHUNA
POCCUUCKOUN ®PEAEPALINHN

(MUHIOPOCBEUIEHUSI POCCHUN)

PACIIOPAXEHMUE

«12  » suBaps 2021 r. Ne P-6

MockBa

00 yTBep:KIeHuH MeTOAUYECCKUX PEKOMEHIANNH
10 CO3JAHUI0 U (YHKIIHOHUPOBAHHMIO B 00111€00pa30BaTEIbHbIX OPraHU3ALMSAX,
PacCHOJI0KEHHBIX B CeJIbCKOM MECTHOCTH U MAJIbIX TOPOAaX, HEHTPOB 00Pa30BaHUS
€CTECTBEHHO-HAYYHOM U TEXHOJOIM4YeCKON HANPABJIEHHOCTEH

Bo ucnonnenne nynkra 4 IlpaBui mpenoctaBieHus] U pacnpeesieHus: cyocuaui
u3 enepanbHoro  Orojpkera  OmomxeraM  cyObekToB  Poccuiickoit ~ depepanuu
Ha cOo()MHAHCHUPOBAHHUE PACXOMHBIX 0053aTeNBbCTB CyOBbeKTOB Poccuiickoit denepamnmm,
BO3HHMKAIOIIMX TPU  pEaTn3alldd PETHOHAIBHBIX  MPOEKTOB,  O0ECMEeYMBAIOIINX
JNOCTH)KEHUE IIeJIel, TMoKa3arejaell M pe3yiabTaToB (elepalbHbIX MPOEKTOB, BXOMSIINUX
B COCTaB HaIMOHAIbHOTO TpoekTa «OOpa3oBaHMe», B paMKax TrOCYyIapCTBEHHOMN
nporpammbl  Poccuiickoit  ®@epepanun  «Pa3Butue  oOpazoBaHus», NPUBEAEHHBIX
B IIpunoxxenuun Ne 5 x rocymapctBeHHou nporpamme Poccutickont @enepanun «Pa3Butne
oOpa3oBaHus», yTBepKIEHHOU mocTaHoBieHUeM [IpaBuTtenscTBa Poccutickoit deneparun
oT 26 nekalpst 2017 r. Ne 1642:

1. VYTBepauth npunaraeMbie MeToAUYECKUE PEKOMEHIAIMU TI0  CO3JaHUI0
U (YHKIIMOHMPOBAHUIO B OO0IIE00pa30BATENBHBIX OpPraHU3ANMIX, PACIOJIOKCHHBIX
B CEJIbCKOM MECTHOCTH M MajbIX ropojax, IEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHOUN
M TEXHOJIOTMYECKOM  HamNpaBJICHHOCTEH B  paMKaxX pPETrHOHAJBHBIX  MPOEKTOB,
o0ecreunBarIINX JOCTIKECHUE IeTIeH, moKa3aTeseil u pe3yiabTaTa GeaepaabHOTO IPOSKTa
«CoBpeMeHHas IITKOJ1ay HAIIMOHAIBHOTO TTpoekTa «O0pa3zoBaHuey;

2. KOoHTpOJTh 32 NCTIOTHEHNEM HACTOSAIIETO PACIIOPSKEHUS OCTABIISIO 32 COOOM.

JOKYMEHT HOAIUCAH T.B. Bacuibesa
IEKTPOHHOI MO CHIO0

CepTHd)PIKaT 4B7BTBEF9594E29A8B8EE25876116626720374C9
BJ’IB.I[GJ'IEL[ Bacnnwesa Tathsana BuktopoBna
I[EFICTBHTEJ‘[EH ¢ 28.07.2020 mo 28.10.2021




[Tpunoxenue

YTBEPXIEHDbI
pacnopshKeHuEM
MuHncTepCcTBa NPOCBEIICHUS
Poccuniickon ®enepanuun
ot «12» suBapst 2021 r. Ne P-6

MeToanuecKue peKoMeHIalun
110 CO3JAHUI0 U (PYHKIMOHUPOBAHMIO B 00111€00pa30BaTe/IbHBIX
OPraHU3alMAX, PACHOJI0KEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX FOPOAAX,
LEHTPOB 00PA30BAHUS €CTECTBEHHO-HAYYHOI M TEXHOJIOTHYeCKOM
HANpaBJICHHOCTel



1. O01Me moJIoKeHus

Hacrosimme Meroandeckue pekoMeHnanuu (nanee — Pexomennanun)
HalpaBjeHbl Ha OOECHEUYEeHHE E€JIMHBIX OPTraHU3alMOHHBIX W METOJMYECKHX
YCIOBUM  cO3laHUsd U OOIMMX MOAXOAOB K  (YHKUMOHUPOBAHHUIO B
o01reo0pa3oBaTeIbHBIX OPraHU3aLUAX, PACIIOJIIOKEHHBIX B CEJILCKOM MECTHOCTHU U
MajblX ~ TOpoJax, UEHTPOB  oOpa3oBaHUs €CTECTBEHHO-HAYYHOU u
TEXHOJOTHYECKON HampaBieHHocTe «Touka pocTta», B Ienax o0OecredeHus
peanuzanuu (enepaabHoro mnpoekTa «CoBpeMEHHasl IIKOJa» HAIMOHAJIBLHOTO
npoekta «OOpa3zoBanue» (manee — (QeAepabHBIA TPOEKT), B TOM YHUCIE
YCTaHOBJCHHUsSI TpeOOBaHWMN K pe3yJbTaTaM WCIOJb30BaHUS CyOCHIANH U3
denepanbHOorO OrOMKETa OroKeTaM CcyObekToB Poccuiickoit demeparuu Ha
coMHAaHCUPOBaHUE  PACXOJHBIX  00s3aTeNbCTB  CcyOBekTOB  Poccuiickoit
denepanuy, BO3HHUKAOIIMX [PU  pPEAIM3AUUM  PETHOHAIBHBIX  IMPOEKTOB,
o0ecreunBaoIIMX JTOCTHKEHUE 1eNIel, TToKa3aTesleld U pe3yibTara (perepaabHOro
npoekta «B 001eo0pa3zoBaTeIbHbIX OpraHU3alUsaX, PACO0KEHHBIX B CEJIbCKON
MECTHOCTH M MaJIbIX TOpOJiax, CO3JaHbl U (PYHKIIMOHUPYIOT LIEHTPHl 00pa30BaHUs
€CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKOW HAIIPaBIECHHOCTE.

[IpuBenennsie B HacTosmux Pexomenpamusx TpeOOBaHUS —SBISIOTCS
MUHUMaJIbHBIMU. Opradbl HCHOJHUTEIBHOW BJacTH CcyObekToB Poccuiickoi
®denepauuu (opraHbl MECTHOTO CaMOYINPABIICHUS) MIPU peaTu3aliid MEPOIPHUSITHIA
10 CO3/JaHHMI0 U (YHKIMOHUPOBAHUIO B 00II€00pa30BaTEIbHBIX OpPraHU3ALMIX,
pPacnoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOpOJaXx, [IEHTPOB 00pa30BaHuUs
€CTECTBCHHO-HAYYHOM W TEXHOJIOTMYECKON HampaBlieHHOCTEW «Touka pocTay
(manee — Ilentper «Touka pocra») BHpaBe oOecneunBaTh TpeOOBaHUS,
MPEBBILIAIONINE YCTAHOBICHHBIE HACTOSIIMMU PeKOMeH1allusaMH.

Hemsimu coznanus LlentpoB «Touka pocTa» ABISETCS COBEPLICHCTBOBAHUE
YCJIOBUM JUIsl TIOBBIIICHUS KadecTBa oOpa3oBaHus B 00Ie00pa30BaTeIbHBIX
OpraHu3alysX, PaCHOJIO)KEHHBIX B CEJIBCKOW MECTHOCTM W MajblX TOpOJAaXx,
paciiMpeHtsi BO3MOXHOCTEH OOydaroluXxcsi B OCBOCHMM YYEOHBIX IPEIMETOB
€CTECTBECHHO-HAYYHOM U  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEH, MpOrpaMm
JIOTIOJIHUTEIBHOTO  OOpa30BaHMS  €CTECTBEHHO-HAy4YHOM M TEXHUYECKOU
HaIpaBJIEHHOCTEN, a TakKe JJIS MPaKTHUYECKON OTpabOTKM y4eOHOro marepuania
1o y4eOHbIM npeaMeTaM «Pusnkay, « XuMus», «buosorus».

LenTper «Touka pocta» obecrneuynBalOT MOBBILICHHE OXBaTa 00YyYarOIMIMXCS
0011e00pa3oBaTeIbHBIX OPraHU3alMi, PACIOIOKEHHBIX B CEILCKON MECTHOCTH U
MaJlbIX Topojax, IMpOorpaMMaMH OCHOBHOTO OOHIET0 M JOMOJIHHUTEIHLHOTO
0o0pa3oBaHMsI €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HaNpaBIIEHHOCTEH C
MCIIOJIb30BaHUEM COBPEMEHHOTO 000PYOBAHHUS.

OpraHu3aimoOHHO-TEXHUYECKOE, METOJMYEeCKOe U  MH(POPMAIMOHHOE
COMPOBOXKJICHHE co3anus B cyobekTax Poccuiickoit @enepanuu llentpor «Touka
pocta»  ocymectBisier — DenepalibHOE  TOCYJAApCTBEHHOE  ABTOHOMHOE
oOpa3oBaTeabHOe yupexIeHUE JOTOJTHUTEIBHOTO po(ecCuOHATBHOTO
oOpa3zoBaHus  «AKaJeMHUsi pealu3aldd TOCYJapCTBEHHOM  TMOJUTUKH |
npo(ecCUOHaNBHOTO Pa3BUTHS paOOTHUKOB 00pa3oBaHus MUHUCTEpCTBA



npocseleHust Poccuiickoit denepanumny (nanee — deaepalibHbld OnepaTop).
Anpec caitra: https://www.apkpro.ru/.

2. Iopsinok co3nanusi

Hentpst «Touka pocTa» MOTYT co3AaBaThCs KakK 3a CUET CPEJICTB CyOcuui
benepanbHOrO OIOJKETA B paMKax pean3aiuu GheaepalbHOro MpoeKTa
«CoBpeMeHHas IIKOJa», TaK U B paMKaxX HMHBIX MPOTPAMM U IMPOEKTOB 3a CUET
cpenctB OroxeToB cyObekToB Poccuiickoit ®enepanvu, CpencTB MECTHBIX
OIOKETOB M BHEOIOKETHBIX NCTOYHHUKOB.

Cozmanne IlentpoB «Touka pocrta»  ocyiiecTBisieTca Ha  0ase
o01reo0pa3oBaTeNbHBIX OPTaHU3AINH, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH H
MaJIBIX TOPOJAax, MIPU 3TOM B NEPBYIO ouepenb co3nanue Llentpos «Touka pocTtan
PEKOMEHJIYETCSl OCYIIECTBIATH B OpPraHu3alvaX, [OKA3bIBAIOIINX HU3KHUE
o0pa3oBaTeIbHbIE PE3YJIbTATHI.

B caydae co3nanus Ilentpa «Touka pocTa» 3a cueT CpeIcTB CyOCUIUU U3
dbenepanibHOro OrOKETa B pamkax (enepanbHoro mnpoekra «CoBpeMeHHas
mkosia» cyowsekt Poccuiickoit denepariiu onpeaesser:

- OpraH HCIHOJHUTEIBHOM BiacTh cyObekTta Poccuiickoit ®denepanuu,
OTBETCTBEHHBIM 3a peaqu3alli0 MEPOIPUSTUN 1O CO3JIaHUI0 U O00ECTICUCHUIO
dbynkuuonupoBanusi llentpoB «Touka pocTta» Ha TEPPUTOPUU CYOBEKTa
Poccuiickoit @eaepannu (PernonanbHbIA KOOPIUHATOD);

- KOMIUIEKC Mep (JIOPOKHYIO KapTy) MO CO3AaHUI0 U (DYHKIIMOHUPOBAHUIO
[lentpoB «Touka poctay cormacHo Ilpunoxenutro Ne 1 k HacTosuUM
Pexomenmanusam.

KommuiekcoM Mep mpu3HaeTcs IUIaH MEPONPHUSATHM HA OYEPEAHOU TOI U
JBYXJICTHUM IUIAHOBBIM IMEPHUOJ, MPEAYCMATPUBAIOIIMKA MEPONPUATHUS IO
co3fganuio u ¢pyHkuuonupoanuio Llentpo «Touka pocTay, BKIIOYAIONUN B TOM
qucIe:

MEPOIIPUSATHS, HANIPaBICHHbIE Ha co3fgaHue U OoTkpbiTMe LleHTpoB «Touka
pocTay;

MEpOTIpUATHS, HaIMpaBieHHbIe Ha obecniedeHrue (QYHKIIMOHUPOBAHUS
LenTpos «Touka pocray;

MEpPONPUSATAS MO  TOBBIMICHHIO  MPO(ECCHOHATBLHOTO  MacTepCTBa
pabotHukoB llenTpoB «Touka poctay;

MEpOIPUATHS TIO KOHTPOJIO JAOCTHUKECHUS MHHUMAJbHBIX TOKa3aTesien
co3manus u GpyHkimonuposanus LlenTpoB «Touka pocTay.

PernonanpHbldi  KOOpPJIMHATOP B COOTBETCTBUM  CO  CpPOKamH,
ycTaHoBJIeHHbIMU B [Ipunoxxennn Ne 1 k PekoMeHnanusim, yTBEpKAaeT:

— JOJDKHOCTHOE JIMIO B COCTaBE€ PETMOHAJIBHOIO BEIOMCTBEHHOTO
MPOEKTHOTO o(rica, OTBETCTBEHHOE 3a co3daHue U (yHKIuoHupoanue LleHTpoB
«Touka pocray;

— IEpPEYEHb MOKA3aTEeNIeN U HHAUKATOPOB, COOTBETCTBYIOIINX ITPUBEAECHHBIM
B [Ipunoxenuu Ne 2 x HacTosmM PexoMeHaanumsaMm, ux 3HaYCHHM;


https://www.apkpro.ru/

— TepeueHb 0O0Ieo0pa30BaTeNbHBIX OpraHU3alfil, pacHOJIOKEHHBIX B
CEeJIbCKOM MECTHOCTH M MaJIbIX TOpoJiaX, Ha 0a3e KOTOPBIX IUIAHUPYETCS CO3/IaHue
[lertpoB «Touka pocta» (o popme, npencrasienHol B [Ipunoxennu Ne 3);

— tunoBoe Ilonoxkenne o lleHTpe oOpa3oBaHUs €CTECTBEHHO-HAYYHOU U
TeXHOJOTn4Yeckoi HarnpaBieHHOcTel «Touka poctay ([Ipunoxenue Ne 4).

Coznanne wneHtpa «Touka pocra» Ha 0a3e 001Eeo0Opa3oBaTENbHON
OpraHu3allid  JIOMyCKaeTcsd KaK IyTeM  BBIJCJICHHUS  COOTBETCTBYIOIIETO
CTPYKTYpPHOTO MOJpa3fesieHusl o01ieo0pa3oBaTeIbHON OpraHu3anuu, Tak u 0e3
BBIICJICHUSI OTACJIBHOTO MOPA3ACIICHHUS.

OO6meoOpa3oBaTeTbHAS OPTaHU3AIUS U3ACT JOKATBHBIA HOPMATUBHBIA aKT
0 Ha3HaueHuH pykoBojutens Llentpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a (DYHKIMOHHPOBAHHUE U Pa3BUTHUE), a TAKXKe O co3aanuu 1eHTpa «Touka pocta» u
YTBEPKJICHUH MOJIOKEHUS 0 earenbHocTH LlenTpa «Touka poctay.

PernonasibHBIN KOOpAMHATOP HE Mo3aHee nHS OTKpbITUsA LlenTpa «Touka
pocta» oOecleurBaeT pa3MEIlleHUE B CHEIHAIbHO CO3JAaHHOM paszzene «LleHtp
«Touka pocTta» o¢uuuanbHOro caita 001e00pa30BaTENbHON OpraHu3aluu B
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn «WHTepHeT» uHbopmanuu o
co3ganuu W (QyHkuuoHupoBanuu llentpa «Touka pocrta», B TOM uHcIe
uH(popmanuu 00 oOpa3zoBaTeIbHBIX Mporpammax, obopyaoBanuu Llentpa «Touka
pocTa», IUIAHUPYEMOM pPEXKHUME 3aHATUH  OOydaromuxcs, IUIaHUPYEMBIX
MeponpuaTusaX. B co3maHHOM paznene oQUIMalIbHOrO caiita oO0pa3zoBaTENbHOU
OpraHu3allid TaKXKe pa3MellaeTcss HHPopMaluus O HAUUOHAIBHOM MPOEKTE
«O0pazoBaHue» (B TOM 4YHUCJE JIOTOTHM), aJpec caiiTa u oulMaIbHasi CUMBOJIMKA
MunucrepcrBa npocsenieHus: Poccuiickoit @enepanni.

PervonanbHbIN KOOPJHUHATOP obecrieunBaeT nH(pOpMHpOBaHHUE
denepanbHOr0 omneparopa B Ccllydae CO3JaHMs Ha TEpPpUTOpUU CyOBeKTa
Poccuiickonn @enepanuu LlentpoB «Touka pocra» B paMKax MHBIX IPOTPaMM U
IPOEKTOB, HE OTHOCSIIMXCS K peanu3anuu ¢peaepaibHoro npoekra « CoBpeMeHHast
IIKOJIa» HAIMOHAJbHOrO mpoekTa «OOpazoBaHue», 3a CUET CPEACTB OHOIKETOB
cyobekToB Poccuiickoit @enepaiuu U (M) CpeACTB MECTHBIX OIOJIKETOB U (UJIH)
BHEOIO/IPKETHBIX ~MCTOYHMKOB, a TaK)K€ HalpaBJI€HUE Ha COIVIACOBAHUE
denepaabHOMY ONEpaTopy KOHIENIMU CO34aHUsl UM (YHKIMOHHUPOBAHUS TaKHX
LlenTpos.

3. TpeboBaHus K MOMeENIEHUSIM, KOMILJICKTOBAHUIO 000PY10BAHUEM,
PACXOAHBIMH MAaTEPHAJIAMH, CPeCTBAMH 00y4eHHUS U BOCIIMTAHUS

Coznanue llentpoB «Touka pocta» npeanonaraeT KOMIUIEKC YCIOBUHM IO
OCHAIIICHUIO 00pa30BaTENIbHBIX OpraHu3alii 000pyIOBaHUEM, PACXOJIHBIMU
MaTepuajiaMH, CpeACTBaMH OOYyYeHHS ¥ BOCIHTAHHS ISl JOCTHIKEHUS
o0pa3oBaTeIbHBIX PE3YIHTATOB IO MPEAMETHBIM 00J1acTsIM «EcTecTBeHHOHAYUHBIE
npenmete», «EctecTBeHHble Haykm», «Marematnka ©W  UHPOpPMATHKAY,
«OOI11eCTBO3HAHME U €CTECTBO3HaHHWE», «TexHoJorus», 00pa3zoBaTEIbHBIX
nporpaMm oOIIEro 00pa3oBaHUS E€CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOM
HaIlpaBJICHHOCTEW, MpU peaau3aluyd KypCOB BHEYPOUHOW JEATEIBHOCTH H



JOTIOJTHUTENBHBIX ~ OOIIEPa3BUBAIONINX IPOTPAMM  E€CTECTBEHHO-HAYYHOU U
TEXHUYECKOUN HAIIPABIECHHOCTEM.

[lepeuenp HampaBieHHOCTEH peanu3dyemblx Ha 0Oasze llenTpoB «Touka
pocTa» 00pa30BaTENbHBIX MPOTPAMM MOKET OBITh PACIIMPEH B 3aBUCUMOCTH OT
UMEIOIIUXCS Yy 00meo0pa3oBaTeIbHBIX OpraHU3allMid  YCIOBHM, a Takke
NOTPEeOHOCTEN YUaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHIA.

Co3manne  uentpa  «Touka  poctra»  mpeamnonaraet pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYpHI 00111€00pa30BaTENIbHON OpraHu3alii, B TOM
YuCJIe OCHAIllEHHE 00111e00pa30BaTEIbHON OpraHU3aAINN:

— 000py/I0BaHHEM, CpEJICTBAaMH OOyYEHUS] U BOCIUTAHUS IS U3y4yeHUs (B
TOM YHCJE 3KCHEPHUMEHTAIBHOIO) MPEIMETOB, KypCOB, AUCHUIUIMH (MOIYJEi)
€CTECTBCHHO-HAYYHOM HANPABICHHOCTH W TEXHOJOTHYECKOW HAIPaBICHHOCTEU
OpyU  peanu3allMd  OCHOBHBIX  00IE0Opa30BaTENbHBIX  MPOrPAMM 17§
JIOMIOJIHUTENBHBIX ~ O0IIe00pa30oBaTeNbHBIX MPOTpaMM, B TOM YHCIE IS
pacuIMpeHus coJiepKaHusi yueOHbIX peaAMeToB «Duzukay, « XumMus»,
«buomorusny;

— 00OpyJIOBaHUEM, CpEJICTBAMU OOYYEHUS M BOCIUTAHUA JIsI U3YUYCHHS
OCHOB  POOOTOTEXHUKHU,  MEXAHUKH, MEXAaTPOHUKHU, OCBOCHHUS  OCHOB
POrpaMMUPOBAHUS, peAU3AIMU MPOTPAMM JIOMOJHUTEILHOTO 00pa3oBaHUs
TEXHUYECKON M €CTECTBEHHO-HAYYHOI HAIIPaBICHHOCTEW U T. 1.

— KOMITBIOTEPHBIM U UHBIM 000PY/I0BAaHUEM.

[lepeuenb, MUHUMATBLHO HEOOXOAUMbIE (PYHKIIMOHAIBHBIE U TEXHUUYECKHE
TpeOOBaHMSI W  MHUHUMAIBHOE KOJUYECTBO OOOPY/IOBaHUS,  PACXOJHBIX
MaTepuaioB, CPEJACTB OOy4YEeHUSI U BocnUTaHus JJisi ocHameHus [lentpoB «Touka
poctay (manee — UHQPPACTPYKTYPHBINA JIMCT), OMpPEACNSItoTCS PernoHalbHBIM
KoopauHaTopoM ¢ ydetoMm IlpumepHOro mnepeuHss 0OOpPYAOBaHUS, PACXOIHBIX
MaTepuaioB, CPEICTB OOYUEHMS U BOCIUTAHMS JJIsl CO3JaHUS M OOECreUYeHUs
(GYHKIIMOHUPOBAHUS  LEHTPOB  OOpa30BaHUS  €CTECTBEHHO-HAyYHOW U
TEXHOJIOTUYECKOW HampaBieHHOcTH «Touka pocta» B 001€00pa3oBaTebHbBIX
OpraHU3alusaX, PACHOJIOKEHHBIX B CEIBCKOM MECTHOCTH W MajbIX TOpOAax
(ITpunoskenne Ne  6), MTPUMEPHOTO THIIOBOrO HMHMPACTPYKTYpHOTO JIUCTA,
onpezaensiemoro denepaibHbIM OIIEPaTOPOM, U HACTOAIMX PekoMmennanmii.

B pamkax ocHamenuss 001Ie00pa3oBaTENbHBIX  OpPraHW3alUi  MPU
dbopmupoBanun MHGPACTPYKTypHOTO JHucTa cyOobekT Poccuiickoit deneparnuu
BIIpaBE€ BBHIOpaTh CTAaHAAPTHBIA WM NPOPUIHHBIA KOMIUIEKT 000pYyI0BaHUS,
MIPE/ICTABJICHHBIN B IPUMEPHOM MEepeUHE 000PYI0BAHUS, PACXOIHBIX MATEPHUAJIOB,
CpeAcTB OoOydeHUss W BocnuTaHus s ocHameHus IlentpoB «Touka poctay
(ITpunoxenne Ne  6). [l  MaJIOKOMIUIEKTHBIX  00IIe00pa30oBaTeIIbHbIX
opranusanuii’ 00beM €IUHUII CPEACTB 00ydYeHHs U BOCHUTaHUs (GOpMUpyeTCsS B
MEHBIIIEM KOJUYECTBE.

! ManokommekTHO} 0611e06pa3oBaTeIbHON OpraHu3anueil B paMKax peanu3aliyd MEepOIPUATHI 0 CO3JaHUIO U
(hyHKIMOHMPOBAHUIO IIGHTPOB €CTECTBCHHO-HAYYHOH W TEXHOJOTHMYECKOW HANpaBIEHHOCTEH IPHU3HACTCS
o0meoOpa3oBaTenpHasl OpPraHW3alysA, YHCICHHOCTh KIACCOB-KOMIUIEKTOB B KaKIOW W3 Mapajuiesiell KOTOpO
cocTaBIsIeT He Ooiee | eMUHUIIBL.



[IpodunbHBIE  KOMIUIEKT OOOpYIOBaHUS MOXET ObITh BbIOpaH 7S
o011eo0pa3oBaTeNbHBIX OPraHU3aui, UMEIOIIMX HA MOMEHT CO3JJaHusl LIEHTpa
«Touka pocta» HabOp cpencTB 0Oy4eHUS W BOCHHUTAHUS, MTOKPHIBAIOIIUN CBOUMHU
(YHKIIMOHATBPHBIMA BO3MOKHOCTSIMH  0a30Bble TMOTPEOHOCTH TPU H3YyUECHUHU
npeaMeToB «Puznkay, « Xumus» u «buonorus.

[IpodunbHpIE KOMIUIEKT 00O0pyaoBaHus oOecrieunBaeT 3(PpGheKTuBHOE
JIOCTIKEHHE 00pa30oBaTEIbHBIX PE3YJHTATOB OOYYAIOIMIMMUCS MO MPOrpaMMam
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HaIpaBJIE€HHOCTEH, BO3MOKHOCTh
yTIIyOJIEHHOTO U3YUYEHUS OTACNIbHBIX PEIMETOB, B TOM YUCIE A1 (POPMUPOBAHUS
U300peTaTeNbCKOro,  KPEaTUBHOTO, KPUTHUYECKOTO  MBIIUICHUS,  Pa3BUTHUSA
(GYHKIIMOHATBFHOW TPAMOTHOCTH y OOYYalOIIMXCs, B TOM YHCJIE €CTECTBEHHO-
HAay4YHOU U MAaTEMATHYECKOM.

[Ipu ¢dopmupoBanun HUHPPACTPYKTYpHOTO JIMCTa W3 MNPOPUIBHOTO
KOMILJIEKTA B 00A3aTEIbHOM MOPSAAKE 00ECIIEUNBAETCS BBIOOP CPEACTB OOYUECHHS U
BOCIIUTAHUSA HE MEHEE 4eM Mo TpeM yueOHbIM mpeameTam («Dusukay, «Xumusy,
«buonorus») M KOMIBIOTEpHOTO oOOOpymoBaHus. OcTaBIIMecss MO UTOTaM
OTmpeseNieHus] 00s3aTEIbHOTO 00OPYIOBaHMS CPEACTBA, MPEAYCMOTPEHHBIC IS
ocHaulenust lLlentpa «Touka pocTta», pachpenensorcs Ha NpUOOpETeHHE
JIOTIOJIHUTEIBHOTO  O0OpY/NOBaHUsS, BXOJAILIErO0 B IE€pPeUeHb O00OpYIOBaHMUS,
pPacxoAHbIX MAaTepHalioB, CPEACTB OOyUEHUS W BOCHHMTAHUSA MNPOQYHUIBHOTO
komiuiekTa (IIpunoxxenue Ne 6 K METOIUYECKUM PEKOMEHIALIUSM).

[Tpu BbIOOpE AOMOJHUTEIBHOTO O0OOPYJOBAHMS TAaKXKE CIEAYET YUYUTHIBAThH
cnenuuKy W TOTPEOHOCTH OTpaciell HSKOHOMHUKH cyObekta Poccuiickoi
denepanum.

PernonanbHbIi KOOpZAHUHATOP o0ecreynBaer COIJIACOBAHUE
c(OPMHPOBAHHOTO B COOTBETCTBUU C THUIOBON (OpMON HHEOPACTPYKTYPHOTO
mucta ¢ @DenepalbHBIM  OMEPATOPOM B  COOTBETCTBHHM C  PETJIAMEHTOM,
onpeaensieMbiM DeeparbHBIM OEPATOPOM.

[Ipu HampaBneHHWM Ha COIJIACOBaHWE WHOPACTPYKTYPHOTO  JIHCTA,
COAEpKAIIEr0  CTaHJAPTHBIE  KOMIUIEKThI,  PEruoHalbHBII  KOOPIAUHATOP
npenoctasisiet (o Gpopme DenepaabHOro onepaTopa):

- TOATBEP)KIECHUE OTCYTCTBHSI B COOTBETCTBYIOUIMX 0Opa3oBaTeNbHBIX
OpraHM3alMsIX, OCHALEHUE KOTOPBIX IUIAHUpPYETCS, O0OpYAOBaHUS, PACXOIHBIX
MaTepuasoB, CPEACTB OOy4YeHMs] W BOCHHMTAHHUSA, YKAa3aHHbIX B IEpEYHE
CTaHJIAPTHOT'O KOMILIEKTA;

- TOATBepKIeHUEe Hanmuuus (1100 obecriedeHHe HaJIWYMs O MOMEHTa
ocHanieHus [{entpoB «Touka pocTay) yCIOBUHN 1Ji XpaHEHUS U HMCIOJIb30BaHUS
XUMHYECKUX PEaKTUBOB, B TOM YHCJIE€ HEOOXOIMMOTrO OOOpYyIOBaHUS, BKIIOUas
mKad BBHITSHKHOW MAaHOPAMHBIA M KA I XpaHEHUS XUMHUYECKHX PEaKTHBOB
OTHEYTOpHBIN, cormacHo Ilepeunto cpenctB o0OydeHHs W BOCIHTAHUA,
HEOOXOMMBIX JIJIsl pean3alliu 00pa3oBaTeIbHBIX MPOTpaMM HadyaabHOTO OOIIEro,
OCHOBHOTO OOIIEro W cpeaHero oOmero oOpa3oBaHUs, COOTBETCTBYIOIIMX
COBpPEMEHHBIM  YCJOBHSIM  OOy4YeHHs, HEOOXOAMMOIro TMpU  OCHAIICHUU
0011e00pa3oBaTeIbHBIX OpraHU3aluii B LEISIX peaju3allid MEpONpPUATHH IO
COJICHCTBHIO CO3JIaHMUIO B CyObekTax Poccuiickoit @enepanun (Mcxoas u3



MPOTHO3UPYEMOW  TOTPEOHOCTH) HOBBIX MECT B  00IIE00pa30oBaTEIHHBIX
OpraHM3alusX, YTBEPKICHHOMY IMpuKa3oM MunmnpocBemenuss Poccuun ot 3
cenTsiopst 2019 1. Ne 465.

OOpazoBaTenbHble OpraHM3alMu, Ha 0a3e KOTOpPhIX CO3JaloTCid W
bynkuuonupyrotr  ILlentpsl  «Touka pocTa», JIOKHBI  COOTBETCTBOBATh
JEUCTBYIOIUM TPEOOBAHUAM K YCTPOMCTBY, COAEP>KaHUIO U OpPraHU3AlUK PEeKUMa
paboThl 00pa30BaTENbHBIX OPraHU3alMNA U UHBIM HOPMATUBHBIM MIPABOBBIM aKTaM,
OTPENEISIONMM TpeOOBaHUSI K OpraHu3alnudd oOIEero M JOMOJHUTEIHLHOTO
oOpa3oBaHus JeTeH.

[Tomemenust ((PpyHKIMOHATBHBIE 30HBI, B TOM YHUCJE y4eOHbIe KaOWHETHI
¢uzuku, xumuu, ouonorun) Llentpa «Touka pocTta» pekOMEHAyETCs pacmojiaratb
B [IpeJIeNax OJJHOTO 3aHUs.

[IpoekTnpoBanue, 30HHpoBaHue noMemieHur LleHTpoB «Touka pocrta» u
ONPENENCHUE JU3alH-PEIICHUI OCYILIECTBISAETCI C Y4YETOM pYKOBOJACTBA I10
IPOEKTUPOBAHUIO LEHTPoB «Touka pocTtay, yTBepkAaeMoro ¢eaepaabHbIM
OIIEPATOPOM.

[Ipu nmpoexTrpoBaHuy, 30HUPOBAHUM NToMenieHui LlenTpos «Touka pocTta»
ClIEyeT YYUTBhIBATb OCOOEHHOCTH OOOPYIOBAaHMS, PACXOJIHBIX MAaTEpUAOB,
CpeacTB  O0y4YeHHMs M BOCHHMTAaHUA, KOTOpbIM Oyaer oOecrneduBaThCs
oOpa3oBarebHasi OpraHUu3alMsl.

[Ipoekt  3oHupoBanus  nomemeHnd  LlentpoB  «Touka  pocra»
npeacrasisiercss deneparbHOMY ONEPATOPY OJHOBPEMEHHO C NPEACTABICHUEM
UH(PACTPYKTYPHBIX JIUCTOB.

4. Opranuzaunusi 00pa3oBaTejJbHOI 1eATeJIbHOCTH

OOpazoBaTenbHas JeATENbHOCT, Ha ©0a3e 1eHTpoB «Touka pocTa»
OCYIIECTBISETCS 10 00pa30BaTENbHBIM MIPOrpaMMaM OOLIETO U JTOHNOJHUTEIBHOTO
oOpa3zoBaHusl.

TpeboBanus k ¢dopmary opraHuzanuv oO0pa3oBaTEIbHON AEATETLHOCTH
PEryIUpYIOTCS HACTOAMMU PekoMeHmauus MM U UHBIMH HUH(QOPMALMOHHBIMHU H
METOAMYECKMMU MaTepuanaMu denepabHOro oneparopa.

HampaBnenusi peanu3yeMbIX ¢ UCNoOiIb30BaHueM pecypcoB LlenTpoB «Touka
pocTay MporpaMM  OMNpPEAENISIOTCS B COOTBETCTBUM C  METOJUYECKHUMU
MaTepualiaMl U PEKOMEHIAIUSMHU, YCTAHABIMBAEMBIMU M aAKTyaJIU3UPYyEMbIMU
denepalnbHBIM ONIEPATOPOM.

Ha o0Gaze mumentpoB «Touka pocra» oOecrieunBaeTcs peaqu3anus
0o0pa3oBaTeNbHBIX MPOTPAMM  €CTECTBEHHO-HAYYHOM W  TEXHOJOTHYECKOU
HalpaBJIEHHOCTEH, pa3paOOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUAMU
3aKOHO/AaTeIbcTBA B cdepe oOpa3oBaHMsI M C Y4YETOM pPEKOMEHAALUN
denepanpHOro omeparopa. B obs3arenbHOM mopsuke Ha 0a3e meHTpoB «Touka
pocTa» o0ecreynBaeTcs 0OCBOCHHE 00yYaroMMUCA yYeOHBIX TPEIMETOB
«Duzuka», «Xumus», «buosorus» ¢ HUCNOIB30BAHUEM MPUOOPETAEMOTO
000pyI0BaHUs, pACXOAHBIX MaTepUaJIOB, CPEIACTB OOYUEHHS U BOCIIUTAHMUS.



He menee 1/3 oObema BHEYpOUYHOU IEATEIHLHOCTH OOYUYAIOIMIUXCS JOJKHO
OBITh OPUEHTUPOBAHO HA MOJAJIEP)KAHUE €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKON
HaIpaBJIEHHOCTEH OO0pPa30BAaTENBHBIX MPOTPaMM, HPHU ATOM OO0BEM MPOrpaMMm
€CTECTBEHHOHAYYHON HANpPaBICHHOCTH HE MOXET cocTaBisiTh MmeHee 20% ot
obmero o0bemMa BHEYPOUHOH JesTenbHOCTH. OOpazoBaTeibHbIE MPOTPAMMBI TI0
JPYTUM  HaIpaBJICHHOCTSIM TP HAJIAYUU  BO3MOXKHOCTH  PEKOMEHAYETCA
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpoB «Touka pocTay.

Pa3paboTtka pabounx mnporpamm no mnpeameram «Duszuka», «Xumusny,
«buonorusi», y4eOHbIM MpEeAMETaM €CTECTBEHHO-HAYYHOU W TEXHOJOTMYECKON
HAIpaBJIEHHOCTEH U3 dYacTH yd4eOHOro I1uUiaHa, (QopMHUpyeMOi y4YacTHUKAMU
00pa30BaTENbHBIX OTHOILIEHUH, MPOrpaMM BHEYPOUHOM JCSATENbHOCTH U
JIOTIONIHUTEIBHOTO ~ 00pa30BaHUsl  OCYIIECTBISIETCS  00IIe00pa3oBaTeIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3/1al0TCS LEHTPbI « Touka pocTay, CaMOCTOSTEILHO
C YYETOM METOJIMYECKUX MaTEepHalIoB U pekoMeHaanuii deaepanbHOro oneparopa.
Peanuszamus 00pa3oBaTenbHBIX MPOTpamMM JIONOJHUTEIBHOTO OOpa30BaHUSA B
MaJIOKOMIUIEKTHBIX OOII€00pa30BaTEIbHbIX OpraHU3alUsAX OCYILIECTBIISIETCS NPU
HQJIMYUU Y OpraHM3allMi COOTBETCTBYIOUIMX YCIOBUH. [[is MamoOKOMIUIEKTHBIX
0011e00pa3oBaTeIbHbIX OpPraHU3alMi JIOMYyCKAaeTcsd OTCYTCTBUE JIHUICH3UU Ha
JIOTIOJIHUTEIbHOE O00pa30BaHUE M pEATM3yEeMbIX IPOTPAMM JOMOIHUTEIHLHOTO
oOpa3zoBaHUs.

PekomeHmauuu MO  HCNOJIB30BAHHUIO  CTAHJIAPTHOTO  KOMILUIEKTa
obopynoBanus Llentpa «Touka pocTta» mpH peaau3aldyd MporpaMM €CTECTBEHHO-
HAay4YHOM M TEXHOJOTMYECKOUW HaIpaBJIEHHOCTEN onpeneneHsl B [Ipunoxenun Ne 5
K HacToAIUM PexomMeHanusmM.

ConpoBokaeHME U METOAMYECKOoe  oOecrnedyeHue  MCHOJIb30BaHUS
npoPHIBHOTO KOMIUIEKTa 00OpYIOBaHUS B 0OOpa30BaTEIbHON ACSATEIHHOCTH
eHTpoB «Touka pocra» ocymectBisier OenepaibHbId ONIEPaTOP.

Metoauueckue maTepuaibl, pa3pabOTKH M HHbIE MaTepuaibl 10 BOIPOCaM
WCIIOJIb30BAaHUSI TPO(PHIBHOTO KOMIUIEKTa OO0OpYyJOBaHUS pa3pabdaThIBAIOTCA,
aKTyaJIM3UPYIOTCS U pacrpocTpaHsaroTcess DenepabHbIM 0NepaTopoM, B TOM YHUCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeIWa HWHCTPYMEHTOB (BHIEO, BeOHHap,
yOJIMKaIN).

®denepa’abHbIM  ONEPATOPOM HA PEryJSIpHOM OCHOBE 00€CIeunBaeTCs
MPOBEICHUE METOJUYECKUX M OO0ydalolluX MEpONpHUATHNA MO BOIpOcaM
opraHuzauuu oOpazoBaTenbHoro mnpouecca B llenTtpax «Touka pocta» ¢
npUMEHEHUEM NPO(UIBHOTO KOMIUIEKTa 000pYyAOBaHUS, OKa3aHUE METOIUYECKON
MOMOIIM  mpu  pa3pabOTKe  y4yeOHBIX  MaTepuajoB,  3aJaHHM TUTSt
COBEpIICHCTBOBAHUS MPAKTUUYECKOW MOJITOTOBKUA OOYYaIOMIUXCS MO y4eOHBIM
npeaMeTaM, KypcaM BHEYPOUHOU JIEATENbHOCTH, JAOMOJHUTEIBHOTO 00pa3oBaHuUs
JETEN.

[lenarornueckue paOOTHUKH, OCYILECTBISIONIME JEATEILHOCTh Ha 0ase
[lentpoB «Touka pocta» ¢ TpUMEHEHUEM MPOPUILHOTO  KOMIUIEKTa
o0OpyZ0BaHUsl, MPOXOJAT OOy4YeHHE [0 MpPOrpaMMaM JONOJHUTEIBHOTO
npodeccuoHabHOTO 00pa3oBaHus (KypChl TOBBIIICHHUS KBadu(UKALUK) W3
®denepanbpHOro peectpa nporpamm JI1O. [ToeiieHue kBanudukanuu



NeAarorndeckux pabOTHUKOB OCYIECTBIISIETCA HE PeXe OJHOrO pa3a B TPH roja.
5. OpraHu3zanHOHHO-METOAHYecKoe CONPOBOXKAeHNE U UCI0Ib30BaHNe
WHOM CO3JAHHOM B PAMKaX peajiM3alui HAUOHAJIbHOI0 MPOEKTA
«Oo0pa3zoBanue» HHPPACTPYKTYPHI

B mensx KOMIUIEKCHOTO CONMPOBOXAEHUA AesiTenbHOCTH LleHTpoB «Touka»
denepaabHBIM  ONEPATOPOM OOECIEUUBACTCS OCYIIECTBICHUE NyONUKauil u
OOHOBJICHUS METOJMYECKHX MaTEpHalIOB, BKIIIOYAIOMIMX Yy4eOHO-METOJUYECKUE
Matepuanbl  (MHCTPYKIMH, METOJAMYECKHe  TocoOusi,  HH(OpMaAIMOHHbBIE
MaTepuallsbl, NEPEYHU  PEKOMEHAYEMBIX  JINTEPATypPHBIX  HCTOYHHKOB,
BUJIEOMATEPHANIBI U Jp.), a TaKKe MaTepHalibl [0 HTOraM IpPOBEACHUS
meponpustuii DenepanpHoro omneparopa (BeOWHApHI, CEMUHApPHI, KOHPEPEHIIUH,
COBEIIAHUSA U JIp.).

Jlna nenarornueckux pabotHukoB LlenTpoB «Touka poctay denepanbHbIM
orepaTopoM o0ecnedyuBaeTcs IpPOBEJCHHE TEMaTHYECKMX BEOMHApOB U
0o0pa30BaTeNbHBIX MEPONPUATHUN, HANpPaBICHHBIX Ha pa3bsCHEHUE BOIPOCOB
peanu3zanu oOpa3oBaTeiabHBIX HporpamMMm Ha 0Oaze LlentpoB «Touka pocta» c
IPUMEHEHHEM NPOPUIBHOTO KOMIUIEKTa 000PYI0BaHMUSL.

Jlist PernoHalibHBIX KOOPAMHATOPOB M PYKOBOASIIMX paOOTHUKOB LleHTpoB
«Touka pocray  @enepaibHblil  omepaTop  OOecHeunMBaeT  MPOBEIECHUE
TEMaTUYE€CKUX BEOMHAPOB, HANPABICHHBIX HA JOIMOJHUTEIBHOE pa3bsCHEHHE
BOIPOCOB, OTHOCSIIIUXCSL K MCIIOJHEHNIO KOMIUIEKCOB Mep (JOPOXKHBIX KapT) IO
co3maHuio U (pyHkuuoHupoBaHuio lleHTpoB «Touka pocTa», ITOCTHKEHUIO
YCTAaHOBJICHHBIX  MOKa3aTejaeil (PyHKUMOHUPOBAHMS, HCIONB30BAHUIO HHOU
CO3JaHHOW B paMKaxX peaju3alid HaUMOHAJIBHOro mpoekra «OO0pa3oBaHHE»
UH(PACTPYKTYPHI.

B umenmsx 2d¢dekTuBHON  OpraHu3alMOHHO-METOIUYECKON  MOICPKKH
co3nanus U (QyHkuuoHupoBanusi lLleHTpoB «Touka pocTay Ha TeppUTOPUU
cyobektoB  Poccuiickoii  @epepauun  PernoHasbHBIM  KOOPJAMHATOPOM
oOecrieynBaeTcs BOBJIEYEHHE JETCKUX TeXHOonapkoB «KBaHTOpHUyM», LIEHTPOB
uudpoBoro odpazopanus aerei «IT-kyO», KIIFOUEBBIX [IEHTPOB JOMOIHUTEILHOTO
oOpazoBanus «/lom HayuHOU Koyutaboparuu» B JeatenbHoCcTh [{enTpoB «Touka
pocTa» B cieayomux popmarax:

1. TIlpoBeneHwe COBMECTHBIX MEpPONPUITHN AJid OOydalImuxcs U
MEeJarOrMYecKuX paOOTHUKOB 0O0Ie00pa30BaTEeNbHBIX OpraHU3aluii, Ha O0aze
KoTophIx co3aatoTcs LlenTprl «Touka pocTtay (oOydaromiye ceMUHapbl U MacTep-
KJIaCcChl IO BOMPOCAM MCIIOJIBb30BaHUs OOOpYAOBaHUS, CPEACTB OOy4YeHUS U
BOCIIUTAHUSA;, METOAMYECKHE MEpOIpHUATHS 1O  BOmpocaM  pa3paboTKH,
COBEpIICHCTBOBAHUS W BHEIPEHHUs MIPOrpaMM JOMOJHUTEIBHOIO O0pa30BaHUsA
€CTECTBEHHO-HAYYHOM M  TEXHMYECKOW  HANpPABIEHHOCTH,  OpraHu3aluu
BHEYPOUHOH JEATENBHOCTH OO0YyUYaloIUXCsl; UHANBUIYaIbHbIE KOHCYJIbTAIlUH JJIs
NeJaroru4eckux pabOTHUKOB, B TOM YKCIIE B PEXKUME OHJIANH; 3aHITHUS IPOESKTHOM
JEATEIIBHOCTBIO; KOHKYPCHBIE W COPEBHOBATEJIbHBIE MEPONPHUATUS ISl IETEN U

zp.).



2. Opranuzaisi U Yy4yacTHE€ B PErHOHAIbHBIX U MEXKPETHOHAIBHBIX
KoHpepeHuusax, QectuBansax, ¢opymax 1O OOMEHYy OIBITOM paboThl Ha
BBICOKOOCHAILIEHHBIX YYEHHKO-MECTaX, B TOM YHCJIE MO peaanu3alnuy MpeaMETHBIX
obnacreii  «EcTecTBeHHOHayuHBIe  TNpeAMETb», «ECTECTBEHHbIE  HAyKH»,
«Marematnka u uHPopMatuka», «OOIIECTBOZHAHME W E€CTECTBO3HAHUEY,
«Texnonorus», a Takke MPOrpamMM JOMOJIHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-
HAYYHOM U TEXHUYECKOW HAPABICHHOCTEN.

3. VYuyacTue permoHaJbHBIX KOOPAMHATOPOB, MpencraButeneil LleHTpoB
«Touka pocTa» U MHBIX IIEHTPOB, (PYHKIIMOHUPYIOIIUX HA TEPPUTOPUU CYOBEKTa
Poccniickon @enepanun, B Mepornpusatusax denepanbHOro oneparopa.

I'paduk MepompusTHii, KBOTHl Y4YacTHs, COJAEpPKaHHE U TEXHOJOTUHU
IIPOBEICHHUS MEpOTPUATUN JOBOJIATCSA ®denepanbHbIM onepaTopoM
JOTIOJTHUTENBHO.

4. Opranuzaius 1 y4acThe B IpOBeIeHUHU WH(OPMAIIMOHHBIX KaMIIaHUM 110
NOMYJISIpU3allMd  HAallMOHANBHOTO mpoekTa «OOpa3oBaHue» Ha TEPPUTOPUU
cyobexToB Poccuiickoit denepanuu, B TOM 4yHucie COOBITHSX, MPOBOJAUMBIX IS
KOHCYJIbTALIMOHHOTO COIPOBOXKJEHUS POAUTENCH (3aKOHHBIX MPEICTaBUTEIEH )
oOy4Jaronmxcss 0 BO3MOXHOCTSIX I Pa3BUTUSA CHOCOOHOCTEM W TaJaHTOB HX
nereid, mpoQecCHOHaTIbHOM OpHUEHTAIlMM U YCHEIIHOTO OCBOCHHUSI OCHOBHBIX
00pa3zoBaTeIbHBIX MPOrpaMM 00IIEero 00pa3oBaHUsI.

5. Pa3paboTka, yTBEp>KIEHUE U pealu3alus CETEBbIX 00pa30BaTEIIbHBIX
IpOrpamMM C UCIOJIb30BAHUEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyonbekTe Poccuiickoit denepannu B paMkax HAIMOHAIBHOTO MPOEKTA
«O0Opa3zoBaHue», B TOM YHUCJIE COBMECTHO C JETCKMUMHU TEXHOMapKaMu
«KBaHTOpHYM.

6. Bosneuenue oOywaronuxcsi oOmieoOpa3oBaTeIbHBIX OpraHU3aIfii, Ha
0a3ze koTophix cozmatorcs u  (pyHkiumonupyior Ilentper «Touka poctay», B
pa3iauuHble (OpPMBI COMPOBOXKIACHUS M HACTaBHUYECTBA C MCIIOJIb30BAaHHEM
KaJIpOBBIX PECYpCOB, OOECIEUMBAIOIIUX Pa0OTy BHICOKOOCHALEHHBIX YUYEHUKO-
MECT, CO37aHHBIX B cyObekTe Poccuiickoit denepainu B paMKax HAIlMOHAIBHOTO
npoekta «OOpa3oBaHME» C Yy4YeTOM METOJOJOTUH  (LIEJIEBOM  MOJEIN)
HacTaBHMYECTBa  oOyvarolmuxcs Ui~ OpraHM3aluif,  OCYIIECTBIISIOLIUX
o0pa3zoBaTeIbHYIO0 JACSATEILHOCTh MO OO0IIe00pa30BaTEIbHBIM, JIOMOJHUTEIBHBIM
oOmeoOpa3oBaTebHBIM W MOpPOrpaMMaM  CPEeIHEro  MpodecCHOHATBLHOTO
oOpa3oBaHus, B TOM YHCJI€ C MPUMEHEHHEM JIyYIIHX MPAKTUK OOMEHa OIBITOM
MEXIy 00y4JarouMMUCH.

entppr «Touka pocTa» HUCHONB3YIOT HWHOPACTPYKTypy H  KaJpOBBIE
pecypchl AeTckux TexHomapkoB «KBanTopumym», co3maBaeMblx Ha 0aze
o011e00pa3oBaTeIbHbIX OpPraHU3aIMi, A Pa3BUTHSA MPOEKTHOW AEATEIbHOCTH
oOyuaroruxcs. [lemarormdeckue  pabGotHuku IlentpoB  «Touka  poctan
00ecreunBaOT ydyacThe OOydaroIUMXCsl B MEPONPHUATUSAX AETCKHX TEXHOMAPKOB
«KBaHTOpHYM» C yIaJE€HHBIM UCIOJIb30BaHUEM 000PYI0BaHUS, CPEACTB O0YUESHUS
Y BOCIIUTaHUS, a TAK)KE MPUHUMAIOT yYacTHE B OPraHU3yEeMbIX MU CEMHHApaXx 1o
neMoHcTpauuu — 3(G@(EKTUBHOTO  OMbITa  peanu3anud  o0pa3oBaTeIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKOW M MHBIX HANPaBJIECHHOCTEN CPEOU MHBIX



00111e00pa3oBaTeIbHBIX OPraHU3alNl, PaClOIOKEHHBIX HA TEPPUTOPHH CYObEKTa
Poccuiickon denepanum.

PernoHaibHbIM KOOPJIMHATOPOM Ha TeppuUTOpuH cyobekTa Poccuiickoit
denepanuu  obecnieurBaeTcss padboTa MO MOAJAEPKKE O0O0Ieo0pa3oBaTEIbLHBIX
OpraHM3alii, TOKa3bpIBAIOIIMX HU3KUE O00pa3oBaTelIbHBbIC pE3YyIbTATHI, C
UCIIOJIb30BaHUEM HMH(PACTPYyKTypbl U KajgpoBoro odecneueHus Llentpos «Touka
pocTta» B paszauuHbIX (opmarax (COBMECTHAsl peanu3anus 00pa30BaTEIbHbBIX
IporpaMM, NpoBeACHUE 00yYarOIUX MEPONPUSATHI, CEMUHAPOB, KOHCYJIbTALIUNA U
np.).

ITpu mpoBeAeHUM pPA3NUYHBIX MEPOIPUSATHI, CBA3aHHBIX C pealnu3alnuen
HaIMOHaJIbHOTO TpoekTa «OO0pa3oBaHHE», HCIOJIB30BAHHEM COOTBETCTBYIOIIEH
UHPPACTPYKTYPHI, KaAPOBBIX U (PUHAHCOBBIX PECYPCOB, AOKHO OBITH 00ECIIEUYEHO
uX MH(POPMAIIMOHHOE CONPOBOXIEHUE, B TOM YHCIE€ B CpPEICTBaX MAacCOBOM
uH(pOpMaIUK, COLMAIBHBIX CETSAX, Ha cailTax o0pa3oBaTENbHBIX OPraHU3ALMK C
UCITI0JIb30BaHUEM (DUPMEHHON CHMBOJIMKH HAIIMOHAIBHOTO MPOEKTA
«O0pazoBaHue».

Nudopmanus 06 ywactum LlentpoB «Touka pocta» B MEpONPHUITHIX
Hampasisiercss  DenepasbHOMY — OmepaTopy B pPaMKax — €XKEKBapTAJIBHOIO
MOHUTOPUHTA.

6. TpeooBanus k punancosomy odecneueHuro LlenTpos «Touka
pocra»

dunaHcoBoe obOecrieueHune ¢yHkimonupoanus llentpoB «Touka poctay
BKIJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOmUMHU TPeOOBAHHSIMHU K OIPEACIICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHE TOCYMAAPCTBEHHBIX (MYHUIIMITAIBHBIX) YCIYT B
chepe OIIKOILHOTO0, HauaJbHOTO O0IIEro, OCHOBHOT'O OOIIIET0, CPETHET0 O0IIIEeTo,
cpenHero mnpo(eccHoHaIbHOTO 00pa30BaHUs, OMOJHUTEILHOTO OO0pa30BaHUS
JIETEN U B3POCIBIX, IOMOJHUTEIHLHOTO MTPO(ECCHOHATEHOTO 00pa30BaHUS IS JIUII,
UMEIOINX WM TOJNyYarluX cpeaHee mpodeccruoHansHoe 0o0Opa3oBaHUE,
mpoecCHOHaNBEHOTO 00yUYeHHs, MPUMEHSIEMBIMA TIPH pacueTe o0beMa CyOCHaNH
Ha (puHAHCOBOE OOECIeYeHUE BHITIOJIHEHUS TOCYAapCTBEHHOTO (MYHUIIMITAIBHOTO)
3aJlaHdsl Ha OKa3aHWe rOCyJIapCTBEHHBIX (MYyHUIMNAIBHBIX) YCIAYT (BBIIOJHEHUE
paboT) rocyIapCTBEHHBIM (MYHUIIMIIATBHBIM) YUYPESKICHUEM, YTBEPKICHHBIMH
npukazom MunnpocBemenuss Poccuun ot 20 HosiOps 2018 r. Ne 235 wu
BKJTFOYAIOIITUMHU B TOM YHUCJIC:

- oIJlaTy TpyJa TMeAaroru4yeckux pabOTHUKOB 0011eo0pa3oBaTeIbHON
OpraHu3aiyu, o0ecreunBarmux GyHkuonuposanue LleHTpos «Touka pocTay;

- MPUOOPETEHHUE JOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB M MaTEpHUATbLHBIX
3armacoB, B TOM YHCJE€ PACXOJHBIX MAaTE€pHUAOB, UIsI OOCCICUCHUs peaTnu3aluu
oOpa3oBaTenbHBIX MpOrpaMM B 00bEeMe, HEOOXOAMMOM Jisi HEMPEPHIBHON
peanu3anuy o0pa3oBaTEILHOTO MPOIECCa;

- o0ecrieueHue TEeKyIIeW  JeATeIbHOCTH 00111€00pa3oBaTeIbHOM
OpraHu3alliy 1Mo 00ecreyeHu0 00pa3o0BaTeIbHOIO MpoIiecca.



[Ipu dopmupoBanun Oromxera cyOwvekta Poccuiickort — ®enepaunu
(MecTHOrOo OIOMKETa) HA OYEPETHOM TOM W IUIAHOBBIA TEPHOJ HEOOXOIUMO
npeaycMaTpuBaTh OIOKETHBIE ACCUTHOBAHMS B OOBEME, HEOOXOAUMOM IS
¢unancoBoro obecrneuenust pyHkuuonupoBanus LlentpoB «Touka poctay, B ToM
YHCJIe C YIETOM COOTBETCTBYIOIIEH MHICKCAIIHUH.

7. 3akJII0YUTEIbHbIE TOJ0KEeHUS

[Ipu peanu3an MEpoONpUATHNA B LENIAX CO34aHUSA U (PYHKIUMOHUPOBAHUS
[HentpoB «Touka poctay cyobekT Poccuiickoit ®enepanuu obecrneynBaeT
coOroieHne TpeOOBaHMIA AHTUMOHOIIOJIBHOTO 3aKOHOJATEIbCTBA U
3aKOHO/IATEJIhCTBA O KOHTPAKTHOH cucTteMe B cdepe 3aKymoK TOBapoB, padorT,
YCIIYT AJi1 00ecnedeHus TOCyAapCTBEHHBIX U MYHULMIIATIBHBIX HYX/I, B TOM YHCIIE
B 4acTh oOecreyeHus MOBBIEHUSI 3PPEKTUBHOCTH, UCKIIOUEHUS OTrPaHUYCHHS
Kpyra TOCTaBUIMKOB M  IOCTAaBIIEMOro  OOOpYyJOBaHUsS,  IMOBBIIICHUS
PE3yJNbTaTUBHOCTH  OCYIIECTBICHMSI 3aKylOK, OOecrneueHusi MpOo3payHOCTH,
IPEeIOTBPALICHUS KOPPYILMH U APYTUX 310yNOTPEOICHUMN.

[Ipu ocymectBienun cyobektamu Poccuiickoit ®enepanuu  3aKymok
TOBapoB, paboOT, yCIyr C ILeJbl0 MNPUOOpETeHUs OOOPYAOBAaHUSA, PACXOJHBIX
MaTepuasoB, CPeACTB OOy4YeHUsS M BOCHHUTAHUS B LENAX co3aaHus LleHTpoB
«Touka pocrta» 3a cuer cybocuauu u3 QeaepanbHOro OrOKeTa Or0KETaM
cyorektoB Poccuiickoit ®enepauum  Ha COQUHAHCUPOBAHUE PACXOIHBIX
00s13aTenbeTB cyObekTOB Poccuiickoit @eaepanunu:

- oOecrieunBaeTCsl LEHTPATU3ALMS 3aKylOK B TOPSAIKE, ONpPENEICHHOM
NyHKTOM 7 cTaThu 26 denepanbHoro 3axkoHa «O KOHTpaKTHOUM cucteMe B chepe
3aKyllOK, TOBapoB, paboT, yciyr ains oOecrneueHusi TroCydapCTBEHHBIX U
MYHUITUTIATBHBIX HYKY;

- MPUMEHAETCS HAUMOHAJIbHBIM PEXHM B COOTBETCTBUHU C TPEOOBAaHUAMHU
crateu 14 ®@enepansHoro 3akona ot S5 anpeinsa 2013 r. Ne 44-D3 «O KOHTpakTHOM
cucteMe B cdepe 3aKymok TOBapoB, pabor, yciayr s oOecredyeHus
roCyJAapCTBEHHBIX U MYHHULIMIIAIIBHBIX HYXD.

Kpome ToOro, mpu ocyuecTBieHHMH 3aKynok cyObekramu Poccuiickoii
denepauuu AOTKHBI ObITh YUTEHBI:

- TIOJIOKEHUsA nocTaHoBiieHUs [IpaBurenscrBa Poccuiickont denepaunu OT
03.12.2020 Ne 2013 «O MUHHUMaNIBHOW Md0JIe 3aKYNMOK TOBAapOB POCCHUHCKOTO
IIPOUCXOXKICHUSD?;

- monoxeHus TmocraHosieHus [lpaBurtenbcTBa Poccuiickont @Deneparuu
or 03.12.2020 Ne 2014 «O wmuHUMaANIBHOW O0O0S3aTEIBLHOM J0OJIEe 3aKYIOK
POCCHICKMX TOBApOB U €€ JOCTUKEHUHU 3aKazuukom» (BMecte ¢ «llomoxxeHunem o
TpeOOBaHMIX K COJEpKaHuio U GopMe oT4eTa 00 00BEMe 3aKyNMOK POCCHUHUCKHUX
TOBapoOB, B TOM YMKCJIE€ TOBApOB, MOCTABISEMbBIX MPHU BBIIOJIHEHUHN 3aKyHaeMbIX
paboT, OKa3aHMM 3aKyMAeMbIX YCIYT, OCYIIECTBJICHHBIX B UEISAX JOCTHXKEHUS
3aKa3YMKOM MHUHUMAJIbHOM 00s3aTENbHONW JIONM 3aKYyNOK, O TPEOOBaHUSIX K
COJIEP)KaHUI0 ~ OOOCHOBAHMSI ~ HEBO3MOXHOCTH  JOCTHMIKEHHS  3aKa34YMKOM
MUHUMAJIbHON 00s3aTeIbHON J0JU 3aKYIMOK POCCUMCKUX TOBAapOB (B TOM YHCIE



TOBapOB, TIOCTaBISIEMBIX TMPHU BBIIOJHEHUN 3aKyMaeMbIX paldoT, OKa3aHWUU
3aKyNaeMbIX YCIYyT) OTAEIbHBIX BUIOB, IPH OCYLIECTBIECHUHU 3aKyNOK KOTOPBIX
YCTaHOBJIEHBl OTPAHUYEHUS JOIYyCKAa TOBAPOB, MPOUCXOMSIINX W3 HMHOCTPAHHBIX
TOCy/JapCTB, O MOPSIKE MOATOTOBKM W pa3MENIeHUs] B €AMHON MH(OPMAIMOHHON
cucteMe B cdepe 3aKylmoK TakuxX oTdeTa U oOocHOBaHUs», «llomoxkeHuem o
NOPSZIKE, KPUTEPUAX U TOCICIACTBUM IIPOBEACHUS OLICHKU  BBIIOJHEHUS
3aKa34MKOM OOSI3aHHOCTU JOCTM)KEHHS MUHUMAIbHOM 0053aTelbHON  J10JIH
3aKYIIOK POCCHUHCKHX TOBapoB (B TOM YHCJIE TOBAapOB, IMOCTaBISEMBIX IIpU
BBIMIOJIHEHUM 3aKyINaeMbIX padoT, OKa3aHMM 3aKy[aeMbIX YCIYT) OTAEJbHBIX
BUJIOB, IIPH OCYIIECTBICHUH 3aKyllOK KOTOPBIX YCTAHOBJIEHBI OIPaHUYEHUS
JIOITyCKa TOBAPOB, MPOUCXOIALINX U3 HHOCTPAHHBIX TOCYAAPCTBY).



KOMILJIEKC

IIpunoxenne Ne 1

K MeToanuyecKuM peKoMeHAalusAM

MEP («IOPOKHASI KAPTA») [1IO CO3JIAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIINAX, PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOMH, U TEXHOJIOT'MYECKOM HAITPABJIEHHOCTEM

«TOYKA POCTA»
Ne | HaumenoBanue mepornpusitusg | OTBETCTBEHHBIN Pesynbprar Cpoxk
Y TBepKACHBI:
— JIOJKHOCTHOE JINLO B COCTABE
PEruoHAIILHOTO
BEJJOMCTBEHHOTI'O IIPOEKTHOT'O
o(uca, oTBeTCTBEHHOE 32
CO3/1aHHE U
HKLIOHUPOBAHUE LIEHTPOB .
(ymxn P HeHTp PacniopsauTenbHbIi akT
«Touka pocray;
PErMOHAIILHOTO OpraHa
— II0Ka3aTeJN AeATEIbHOCTU .
VCIIOJIHUTEIILHON
1eHTpoB «Touka poctay;
BJIACTH,
- TunoBoe Ilonoxenue o .
Pernonanbhslii OCYIIECTBIIAIOLIETO HE MMo3/IHee
1. |nesrenbHocTH LlenTpoB «Touka 2
KOOPJIUHATOP rOCY/IapCTBCHHOE 31 suBaps X* roga
pocTa» Ha TEPPUTOPUU
N ynpasieHue B cepe
cyobekrta Poccuiickoit
obOpazoBanus (j1anee -
®denepanun o
pacopsAUTEIbHBIN aKT
— IepeYEHb
POUB)
0011e00pa3oBaTeNIbHBIX
OpraHM3alMil, pacloI0KEHHbIX
B CEJIbCKOW MECTHOCTH U
MaJIbIX TOpoJiax, Ha 6a3e
KOTOPBIX TUTAHUPYETCS
cosnanue Llentpos «Touka
pocTay.
Pernonanbueiii | [IuceMo ¢enepasibHOTO Comlaco
2 CcdopmupoBaH u corinacoBaH KOOpJAUHATOP, orepaTopa u OTIENBHOM
' MHQPACTPYKTYPHBIN JUCT (benepanbHbIN pacnopsIIUTENbHBIN aKT rpaduK y
oreparop POUB P Y
OObsIBIIEHBI 3aKYTIKH TOBAapOB, .
PernonanbHblii H3Bemenus o He no3naHee 1
3. paboT, yCiyr 1Jisl CO3IaHMs
KOOpJIUHATOP MIPOBEICHUH 3aKYIIOK anpens X roga
enTtpoB «Touka pocta»
CdopmupoBaHbl IPOEKTHI . .
Pernonaneueiii  |PacnopsautenpHelii akt|  He nosgHee 1
4. | 3onupoBanus Llentpos «Touka
KOOPAUHATOP POMB anpens X roga
pocta»
5 [IpoBeneH MOHUTOPUHT paboT PernonanbHslii ITo popwme, 25 aBrycra X roja,
' 10 IPUBEIECHHUIO IIJIOIIAI0K KOOpJAUHATOP onpeaensieMon JlaJiee €KEroIHO

2 X — roji mosy4eHus CyOCHIMH.




Ne | HaumenoBanue meponpusitusg | OTBETCTBEHHBIN Pesynbprar Cpok
Hentpos «Touka pocra» B MuHnpocBenieHus
COOTBETCTBUE C Poccun nmm
METOANYECKUMU ®denepanbHbIM
PEKOMEH1alusIMU OnepaTopoM
Munnpocsenienus Poccun
Hauano pa6otsr LlenTpoB PervonanbHbIit HNudopmanmnonnoe
6. 1 cents6ps X rona
«Touka pocra» KOOPJAUHATOP ocsenienne B CMU
ExexBapTanbHbIi MOHUTOPUHT
N 1 okTs16ps X rona,
BBIIIOJIHEHUS TIOKa3aTenen . Otuer denepaibHOMY
PernonanpHbIl najee —
1. CO371aHus U orepaTopy 10 UTOram
KOOpJUHATOP €KEKBapTaJIHHO B

(GYHKIIMOHUPOBAHUS [IEHTPOB
«Touka pocta»

MOHHUTOpHHI'A

TEeYEeHHUE 2-X JIET




Ipunoxenne Ne 2
K MeToAu4eCKUM peKOMeHIAIUsIM

MHMHUMAJIBHBIE HTHJIUKATOPBI U IIOKA3ATEJIN
PEAJIM3ALIUU MEPOIIPUATUM IO CO3JJAHUIO U ®YHKIIUOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIINAX, PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOIT'HNYECKOUW HAITPABJIEHHOCTEM
«TOYKA POCTA»

MuHuManbHOE 3HaYCHUE B

«TexHoMmorusH» U (MIHM) KypCH

S MunuMansHOE Meronuka pacuera
3HAYEHUE B TOJ JUTSI | MUHUMAJIBHOTO TIOKa3aTels
HanmMenoBanue nnaukaropa 00111e00pa3oBaTeNbHBIX
N . MaJIOKOMITIEKTHBIX B IICJIOM TI0 CYOBEKTY
(mokazaTens) opraHu3aiuii, He .
obrreodpazoBatenbHbIX| Poccuiickoii denepanuu, B
SIBIISTFOIIAX CST .
opraHusarui ron
MaJOKOMITIEKTHBIMU

UncIeHHOCTh 00YJaroLIXCsl
00111600pa30BaTENBLHOM
OpraHu3aI[iK, OCBANBAIOIINX
nBa U Oonee y4eOHbBIX
mpeaMeTa U3 9ucia
MIPEeIMETHBIX O0JacTen
«EcTecTBeHHOHAYYHEIC
npeaMeTsl», «EcrecTBeHHBIE CyMMa 3Ha4eHUH
HayKm», «MaTtemaTnka u IOKa3aTeJs 1o BceM o01e-
uHpopmarukay, 300 100 00pa3zoBaTeIbHBIM
«OO0111eCTBO3HAHHUE U (B ron otkpeits — 150) | (B ron otkpeiTs — 50)|  oprammzanusam, Ha 6ase
€CTECTBO3HAHHEY, KOTOPBIX CO3IAIOTCS

HEHTPBI «Touka pocTa»

BHEYPOUYHOH JIeTeIbHOCTH
OOIIENHTEIIEKTy AJIbHOM
HAaIpaBJIEHHOCTH C
HCTIOJb30BaHUEM CPENICTB
00y4YeHUs U BOCTIUTAHUS
Llentpa «Touka pocray 3
(4enoBek)

UnCIeHHOCTh 00YJarOLIXCs

001eo0pa3oBaTebHOM N
CyMmMa 3HaYeHHi
OpraHu3aI[iH, OCBANBAIOIINX
ToKa3aTels Mo BceM o01IIe-
JIOTIOJTHUTENbHBIE

60
(8 rox otkpeitHs — 30)

30
(B o oTKphITHS — 15)

00pazoBaTeNbHBIM
OpraHu3aIysM, Ha 0aze
KOTOPBIX CO3/IAI0TCSI
neHTpsl «Touka pocray

2 |obuieobpa3oBarenbHbIC
MPOTpaMMbl TEXHUUECKOU U
€CTECTBEHHOHAYYHOU
HAIPaBICHHOCTH C
HCIIOIb30BAHUEM CPEIICTB

3 Hcnomp3oBaHue CpeACTB OOOPYHOBAaHMS, OOYYeHMS M BOCIMTAHMS BO3MOXKHO Ha BCEX YPOBHAX OOIIEro
00pa3oBaHUss M IEJIECO00pasHO I pealn3aldd YPOYHOM M BHEYPOYHOH MAEATCIBHOCTH IO MpOrpaMmmam
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTMYECKOH  HampaBleHHOCTEH. Pacder Tmokaszareiss mpexycMaTpuUBacT
CYMMHUpPOBaHHE YHCJICHHOCTH OOydYaromuxcs oO0IIeo0pa3oBaTeIbHOW OpPraHU3alluM, KaXKABIA W3 KOTOPBIX
3aJICiCTBOBaH B OCBOCHHU HE MEHEE IBYX IMPEIMETOB, KYpCOB, JUCIMIUINH (MOAIyJeH) €CTeCTBEHHO-HAYYHOH |
TEXHOJIOTHYECKOW HANPABICHHOCTEH B paMKaxX peali3allid OCHOBHBIX 00IIe0Opa3oBaTeNbHBIX IPOTPAMM.
Y4uTHIBAIOTCS y4eOHBIE MPEIMEThl U3 YHCla MpPEJIMETHBIX obnactell «MaTemaTtnka U HHPOPMATHKAY,
«OOIIecTBO3HAHUE W eCcTeCTBO3HaHUe», «TexHonorus», «EcTecTBeHHOHay4HBIC MpeaMeThl», «EcrecTBeHHBIC
HayKm» ® (WIM) KypChl BHEYPOYHOW JEATENBHOCTH, PEallM3yeMble C HCIOJB30BAHHEM CPEICTB OOydYCHHS U
Bocriutanus Lentpos «Touka pocta». B cinyyae, ecnu B 0011e00pa3oBaTeIbHON OpraHu3aiyy, 00mas YNCICHHOCTb
00yJaroIUXCsl MEHbBIIIEe YKa3aHHOTO 3HAUEHUS, 3HAUCHHE TI0Ka3aTells JOJKHO COCTaBIATh He MeHee 80% oT oOmiei
YUCJICHHOCTH 00yJaromnXCs;




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

Jlomst meraroruaecKux
paboTHHKOB HIeHTpa « Touka
pOCTay, MpoIIeAnX 00ydeHne
3 |mo mporpaMmam U3 peectpa 100 100 100
[POrPaMM HOBBIILCHUS
KBaTHU(QHUKAINU QereparbHOTO
onepatopa’® (%)

4 B ciyuae, ecnu B 0011€00pa30BATENLHOM OpraHU3alMy, 00Ias YUCJIEHHOCTh OOYYArOIMXCSl MEHBIIE 3HAYEHHS,
YKa3aHHOTO B IIOKa3aresie 1, 3HaYeHHe IoKa3aTels JIOJDKHO cOocTaBlsiTh He MeHee 20% oT oOIei YMCIeHHOCTH
oOyuatormuxcst. st MaJIOKOMIDIEKTHBIX 0011e00pa3oBaTeNIbHBIX OpraHU3aUi JIOIYCKAETCsl OTCYTCTBHE JIMICH3UU
Ha JIONIOJTHUTENbHOE 00pa30BaHUe U PEasIM3yeMBbIX IIPOTPaMM JOHOIHUTEIBHOTO 00pa30BaHus.

> B coorserctBuM ¢ nyHKkToM 2 uacth 5 crateu 47 ®dexepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccumiickoit ®exepanym» TOBBIIEHHE KBAIM(UKAIWK NEJarorudeckux pabOTHHKOB
OCYIIECTBIISIETCSl HE PEXEe OJHOTO pasa B Tpu roxaa. IloBeleHne KBaau(UKALMU TEIarorudeckoro pabOTHHKA
neHTpa «Todka pocTay 3acUMTHIBAETCS NPU HAIWYMHU JEHCTBYIOIMIEro (C AaThl MPOXOXKAEHHS npouuio He Goiee 3
JIET) YJIOCTOBEPEHUS O MOBBIIICHUH KBATU(PHUKALIUH TI0 TPOrpaMMaM, COOTBETCTBYIOIINM HarpaBiieHHOCTIM LleHTpa
«Touka poctay, WIM NPOXOKACHUM OOYYCHHS IO Iporpammam (elepaibHOro oneparopa. Takke YYHUTHIBAeTCS
HaJIM4UE y NeIaroruyecKux paOOTHHKOB YIOCTOBEPEHHMI O IOBBILCHUM KBAJIH(HKAMU IO IpPOrpaMmaM H3
DenepanbHOTro peectpa 06pa3oBaTENbHBIX IPOrPaMM AONOIHUTEIBHOTO MPO(ECCHOHANTEHOTO 00pa30BaHHUsI.




IIpunoxenune Ne 3
K MeToau4ecKUM peKoOMeHAalusIM

Ilepedyennb 00mIe00pa3oBaTeIbHBIX OPraHU3aLMid, HA 0a3€e KOTOPBIX
IUIAHUPYeTCcH co31aHue U pyHkuuoHupoBauue LleHTpoB o6pa3oBanus
€CTECTBCHHO-HAYYHOM U TEXHOJIOIMYeCKOM HanpaBjaeHHocTel «Touka pocTa»
B_____roay B paMmkax ¢eaepajJbHOro npoekra «CoppeMeHHas IIKO0JIa»

HAIMOHAJIBHOTI'O MpoekTa «O0pa3oBaHue» B (HaumeHoBaHue
cyovekma Poccuiickoii @edepayuu)
Ne | HaumeHoBanme HaumeHoBaHue KOpuanyeckn | Yncnennoer | MajJlokOMIUIeKTHA
n/ | MyHHIMNAJBHOT | 001e00pa3oBaTebH i anpec b 00y4aro- a1 (na/uer,
n | o oOpazoBaHust oii opranuzanumu, Ha | o0meoOpaso- LM XCH KOJIN4eCTBO
0a3e xoTopoii BaTeJIbHOI KJIACCOB-
IUIAHUPYeTCs OpraHu3anum KOMILIEKTOB)
coznanue LlenTpa (mo ycrany)
«Touxa pocra»




Ipunoxenne Ne 4
K MeTogu4ecKUM peKOMeHIausIM

Tunosoe Ilojoxxkenune
o IlenTpe 00pa3oBaHNsi €CTECTBEHHO-HAYYHOM M T€XHOJIOTHYECKOM
HanpasjeHHocTell «Touka pocra» Ha 0a3e MyHUYUNANLHOZ20
0100)1cemnozo oouieodpazosamenvnozo yupexcoenus Cegephoii
cpeoneil WKoJibl

1. OO0mue noJioKeHust

1.1. DLentp o0O0Opa3oBaHHs ECTECTBEHHO-HAYYHOH U TEXHOJOTHMYECKOU
HanpaBlIeHHOCTEH «Touka pocTa Ha 0aze <HaumeHosaHue
obweobpazoeamenvHol opeanuzayuu> (nanee - lleHTp) co3maH ¢ 1EbIO
pa3BuTHUs y  OOy4alomMXCs  €CTECTBEHHO-HAyYyHOW,  MaTeMaTHYeCKOM,
WH()OPMAITMOHHONW TPaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U KPEATHUBHOTO
MBIIJICHUS,  COBEPIICHCTBOBAHUS  HABBIKOB  €CTECTBEHHO-HAy4YHOH U

TEXHOJIOTMYECKON HAIPABJICHHOCTEN.

1.2. llentp He sABIAETCS HOPUAMYECKUM JHMIIOM H JEUCTBYET st
JOCTIDKEHUSI  YCTaBHBIX — IeJie  <HaumeHogaHue  00wWeoopazosamenbHou
opeanuzayuu> (nanee — YUpexJeHue), a TakKe B IEJISIX BBINOJIHEHHUS 3a/lady U
JOCTHIKEHHUSI TTOKA3aTeIen U pe3yIbTaTOB HALMOHAIBHOTO MPOEKTa
«O0pazoBaHue».

1.3. B cBoeit pnesarensHocTH lLleHTp pykoBojctByercs DenepaibHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-d3 «O06 obpazoBaHuU B
Poccuiickon denepaunny, , APYTUMH HOPMAaTUBHBIMU JTOKYMEHTaMU
MunucrepcrBa npocsewienuss Poccuiickon denepaunn, MHBIMU HOPMATUBHBIMU
npaBoBbIMM akTaMu Poccuiickoit denepannn, MporpaMmMon pa3BUTHS
<HaumeHoBaHue 006UEOOPA306AMENLHOU  Op2aHU3aYUuY>, TUIAHAMH PadOThI,
YTBEPKACHHBIMU YUPEIUTENEM U HACTOSAMM [lonoxxenuem.

1.4. Tlentp B cCBOeH JACATEILHOCTH TOAYMHSETCA PYKOBOIUTEIIO
Yupexaenus (AIUpEKTopy).

2. Hesu, 3axaun, pynkuun aesreabHoctu LlenTpa

2.1. OcHoBHOU L[EJIBIO NESTEIIbHOCTU [lenTpa ABIIAETCS
COBEpILIEHCTBOBAHUE YCIIOBUW JJIi  TMOBBILIEHUS KadecTBa 0Opa3oBaHUS,
paciiMpeHusi BO3MOXKHOCTEM OOydYarolmuxcs B OCBOCHHUU YUYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM U  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEH, IpOrpaMm
JIOTIOJIHUTEJILHOTO ~ OOpa3oBaHUs  €CTECTBEHHO-HAyYHOM U TEXHUYECKOU
HaIpaBJICHHOCTEW, a TakXKe Jisl MPAKTUYECKOW OTpabOTKM y4eOHOro marepuala
1o y4eOHbIM npeaMeTaM «Puznkay, « XuMus», « buosorus».

2.2. 3amadamu lleHTpa SABISIOTCS:

2.2.1. peanuzansi OCHOBHBIX  00IIE00pa30BaTENbHBIX MPOTPAMM  TIO

y9IeOHBIM npeaMeTam €CTECTBCHHO-HAYIHOMH U TEXHOJIOTHIECKOH
HalpaBJICHHOCTEH, B TOM WYHCIE B paMKaX BHEYPOUHOW JCATEIHLHOCTH
o0y4Jarommxcs;

2.2.2. pazpaboTka M peanu3alus pPa3HOYPOBHEBBIX JIOTIOJHUTEIbHBIX
00111e00pa30BaTENFHBIX MPOTPaMM €CTECTBEHHO-HAYYHOH M TEXHUYECKOM



HAIPaBJICHHOCTEHW, a TaK)Ke€ WHBIX NPOrpaMM, B TOM YHCJIC B KaHUKYJSPHBIA
NEPUO/I;

2.2.3. BOBJICUEGHUE OOyYalOUXCSI M MEJaroruiyeckux pabOTHHUKOB B
MIPOCKTHYIO ESITEIILHOCTB;

2.2.4. opranuzanysi BHEY4YeOHOU JEATEIbHOCTU B KAHUKYJISIPHBIN IMEPHO/I,
pa3paboTka U peajau3alus COOTBETCTBYIOIIUX 00pa30BaTENbHBIX MIPOrpamMmM, B TOM
qucie JUisl Jlarepeil, OpraHM30BaHHBIX O0pa30BaTEIbHBIMM OpTraHU3AlUsSIMUA B
KaHUKYJISIPHBIN MEepUoO;

2.2.5. oBbIIeHHE  MPOGECCHOHAIIBHOTO  MacTepCcTBa  MEAarorudecKux
pabotHukoB  [leHTpa, peanu3ylomUX  OCHOBHbIE U  JIONOJHUTEIbHBIC
o01reo0pa3oBaTeIbHbIC MPOTPAMMEI.

2.3. llenTtp s MAOCTWKEHWS TEIM W BBIOJTHCHHWS 3a/ad  BIIPaBe
B3aMMOJICCTBOBATH C:

- pa3snuYHBIMH 00pa30BaTEIbLHBIMH OpTaHM3AIUSIMU B (OpME CETEBOTO
B3aMMOJICHCTBUS,

- ¢ UHBIMHU 00pa30BaTEIHHBIMHM OPTaHMU3AIUAMH, Ha 0a3¢ KOTOPBIX CO3IaHbBI
1eHTpsl «Touka pocTay;

- ¢ (QenepanbHbIM  ONEPATOPOM, OCYIIECTBISIOMUM (YHKIUA TIO
WHOOPMAITMOHHOMY,  METOJAMYECKOMY U OPTraHU3alMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIIPUSATUHN 10 CO3JAHUIO0 U (PYHKIIMOHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM 4YHCIE IO BOIMNPOCAM TMOBBIIICHHUS KBaTU(PUKAIMH
NeJaroru4eckux paboOTHUKOB,;

- 0o0yvarlmuMUCs U POJIUTENSIMU  (3aKOHHBIMU  TIPEJICTAaBUTEIISIMHU)
oOydJaronuxcs, B TOM YHCJIE ¢ MPUMEHEHUEM TUCTAHIITMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH.

3. Hopsinok ynpasienus LleaTtpom «Touka pocra»

3.1. PyxoBomuTens YupexacHUS M3IACT JOKATbHBIH HOPMATUBHBIA aKT O
Ha3HaueHUH  pykoBojautenss  Llentpa  (Kypatopa,  OTBETCTBEHHOIO  3a
(GYHKIIMOHUPOBAHUE W Pa3BUTHUE), a TaKXKe O Cco3laHuu lleHTpa U yTBEpKICHUU
[Tonmoxenue o nestenpHOCTH LleHTpa.

3.2. PyxoBomurenem lleHTpa MOXET OBITh Ha3HA4YeH COTPYIHUK
YupexaeHus u3 yncia pyKOBOASIINX U TETarornyeckux paboTHUKOB.

3.3. PyxoBonutens LlenTpa 00s13aH:

3.3.1. ocymiecTBIAThH ONEPaTUBHOE PYKOBOACTBO LleHTpom;

3.3.2. mpencrtaBisaTh ~ WHTEpechl  lleHTpa WO JMOBepeHHOCTH B
MYHULIMNAIBHBIX, TOCYJapPCTBEHHBIX OpraHax pEruoHa, OpraHu3alMsaX s
peanuzanuu 1esien u 3agad Llenrpa;

3.3.3. oTunThIBaThC Tepen PykoBoauteneM YupexIeHUS O pe3yJbTaTax
pabotsl LlenTpa;

3.3.4. BBINONHATH WHBIE 00513aHHOCTH, MIPEAYCMOTPEHHBIE
3aKOHOJATEIBLCTBOM, YCTAaBOM Y UPEXKICHUs, JOJKHOCTHOM WHCTPYKIIMEU U
HactosmuM Ilomoxxenuem.

3.4. PyxoBoaurens lleHnTpa Bopage:



3.4.1. ocymiecTBIATh paccTaHOBKY KaapoB lLlentpa, mpuem Ha paboTty
KOTOPBIX OCYILIECTBIISETCS IPUKA30M PYKOBOAUTENS Y UPEKICHUS;

3.4.2. IO COTJIaCOBaHHUIO C PYKOBOJHUTENEM YUpEXKICHUS OPraHU30BHIBATDH
y4eOHO- BOCHHUTATENbHBIM mporecc B LleHTpe B COOTBETCTBUMU C IENIMU U
3agayaMu L{eHTpa 1 ocyIecTBIATh KOHTPOJIb 3a €T0 pealn3aliei;

3.4.3. oCyIIECTBIATh MOATOTOBKY OOYYarONIUXCSl K Y4acCTHIO B KOHKYpCax,
OJIUMIINA/IaX, KOHPEPEHUUAX U UHBIX MEPONPUITUIX MO NPOPUIIO HAIpPaBICHUM
nesitenbHOCTH LleHTpa;

3.4.4. 10 COIVIaCOBAaHUIO C PYKOBOJUTENIEM YUPEXKACHUS OCYIIECTBIATH
OpraHM3alMi0 U TPOBEICHUE MEPOIPHUATHH 10 MNpouUI0 HampaBiIeHUH
nestenpHocTH LleHnTpa;

3.4.5. oCcylIeCTBIIATh UHBIE MpPaBa, OTHOCSIIMECS K AesTenbHocTd LlenTpa u
HE TMPOTHUBOpEUAINE IENIM W BHAAM JIEITEIbHOCTH 00pa30BaTeIbHOU
OpraHM3alry, a TaKKe 3aKOHOoaTenbCeTBY Poccuiickont denepannu.



Ipuioxenue Ne 5
K MeToAu4eCKUM peKOMeHIAIUsIM

PexoMeHganuM 10 HCMOJIb30BAHUIO CTAHAPTHOI0 KOMILIEKTA
odopynoBanus LlenTpa «Touka pocTa» npu peaju3anuu NPpoOrpaMmm
€CTeCTBCHHO-HAYYHO! U TEeXHOJIOTMYeCKO HanpaBJIeHHOCTel

[lepeueHb CTaHIAPTHOTO KOMIUIEKTAa OOOpPYIOBaHMS [JIi OCHAICHUS
[{enTpoB «Touka pocTay cHOPMUPOBAH C YIETOM Psiia IPUHITATIOB, B TOM YHCIIE:

[IpuHIMO MPEEeMCTBEHHOCTU cUCTeM oOopyaoBaHus. OO0opyaoBaHHe s
MIPOBEICHNS] YUCHUYECKUX MPAKTHUUECKUX PadOT SIBISETCS OOIMMUM IJisS YPOBHEH
OCHOBHOTO OOWIEro M CpeaHero obmiero odpaszoBaHusi. B cucrteme HariasgHbIX
CpeACTB OOy4YeHUsS U JEMOHCTPALIMOHHOTO OOOpYIOBaHMS HMMEIOTCS Oa30BbIC
AJIEMEHTHI, OOIME AJII OCHOBHOTO OOIIEro M CpeAaHero oOmiero oOpa3oBaHUS.
[MudpoBas mnabopatopus u o00OpyJOBaHHE OOIIErO0 HA3HAYECHUS] TO3BOJISIIOT
oOecreunBaTh JIEATEILHOCTh 00yYaroNMXcsi Kak B OCHOBHOM, Tak M B cTapuiei
IIKOJIE, 2 B COBOKYITHOCTH C IIU(GPOBBIMU JIA0OpATOPUSIMU 110 (HU3HKE, OMOJIOTUH U
XUMHUHU — TMIPAKTUYECKYIO JACATEIBHOCTh B PaMKax M3y4YE€HHsI €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 kiaccax Ha yriiyOiIeHHOM YpPOBHE.

[IpuHIIMTT coueTaHusl KJIACCUYECKUX U COBPEMEHHBIX CPEJICTB U3MEPEHUH U
CIIOCOOOB IKCIEPUMEHTAIILHOTO HCCIIeIOBaHus siBJIeHU. B coctaB 06opynoBanus
BXOJAT KJIACCHYECKHE CpEeICTBa HW3MEpEeHUs (HampuMmep: JAUHAMOMETPHI,
CTPEJIOUYHbIE aMIEPMETP M BOJBTMETP) M LHU(PPOBbIE NpUOOPHI (HAMPUMEDP:
uudpoBbie Bechl, CeKyHaAOMep) U AaTunku. CoONI0eHHe TOr0 MPUHIIUIA UMEET
0co00€ 3HaueHue AJI1 YPOBHSA OCHOBHOIO 001Iero o0pa3oBaHUsl, TOCKOJIbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHOCOOAMHM U3MEPEHUsT (PU3MYECKUX BEIUYMH,
dbopMupyeTCs TTOHMMaHUE TPHHIIUIIOB JCWCTBUS aHAJIOTOBBIX H3MEPUTEIBHBIX
npubOpoB © OOECIeYMBAETCS TEPEXOJ K HCIOJb30BAaHUI0 WHCTPYMEHTOB
1 poBOIt TabopaTOPUU.

[IpuHIMn mpuopuTeTa YYEHHYECKOTO OKCIEPUMEHTA IS peau3aiuu
CUCTEMHO-JIEATEIIBHOCTHOTO MOJxo0Aa. Peann3anusi CHUCTEMHO-AESATEIbHOCTHOTO
MO/IX0/1a B OOYYEHUH €CTECTBEHHOHAYUYHBIM MpeaMeTaM O0a3upyercs B IMEPBYIO
ouepellb Ha BOBJICYCHUH OOYYAIONIMXCS B MPAKTHUUECKYIO JACSTEIBHOCTH I10
MIPOBEICHUIO HAOMIOACHUI U ONBITOB. [l09TOMY 3HAUMTENbHAS YaCTh HAOIIOACHHIM
U ONBITOB, KOTOpPhIE B TPATUIIMOHHOW METOAMKE TMpeIarajuch Kak
JEMOHCTpPALIMOHHBIE, TEpPEeHECEeHbl B pa3psAl YyueHudyeckux pabot. Crenyer
OTMETHTh, YTO B HACTOSIICE BpeMsl W3ydeHUE (DU3UKH, XUMHUU U OHOJIOTHH B
OCHOBHOM IIIKOJIE M Ha 0a30BOM YypOBHE CTaplield IIKOJbl OPUCHTHUPYETCS Ha
OCBOCHHME ECTECTBEHHOHAYYHON TI'PaMOTHOCTH, KOTOpO€ HJIET Yepe3 pa3BUTHE
CIIOCOOHOCTEM yyaluxcs aHalIM3UpOBaTh Pa3HOOOPAa3HYI0 €CTECTBEHHOHAYYHYIO
UH(OPMAITUIO ¥ UCIIOJIH30BATh MOJTYUYEHHBIC 3HAHUS JJISi OOBSICHEHUS SBJICHUM U
MPOIIECCOB  OKPY’KAIOMIETO MHpPA; TMOHUMATh OCOOEHHOCTH  HCIIOJIh30BaHUS
METOJIOB €CTECTBO3HAHUS [JJIsi TOJMYYEHUs HAYYHBIX [AHHBIX; TIPOSBIATH
CaMOCTOSATEILHOCTh CYXJIEHWW W TOHUMATh POJIb HAYKA W TEXHOJOTHYECKHX
WHHOBAIIMW B Pa3BUTUHU OOIIECTBA; OCO3HABATH BAYXHOCTh HAYYHBIX MCCIICTOBAHUN



U UX CBSI3b C HAIIUM MaT€PHUAIbHBIM OKPYKEHHEM M COCTOSHHEM OKpY>Karouei
cpenbl. OpreHTalys Ha €CTECTBEHHOHAYYHYI0 TPaMOTHOCTh IIPEANOIAraeT aKIeHT
Ha METOJIOJIOTHIO HAyKU M HAIPSIMYIO CBSI3aHO KaK C OOIIUM YHCIIOM YYCHHUUECKUX
OMBITOB B KypCcax €CTECTBEHHBIX HAayK, TaK M HaIpaBICHHOCTHIO HX Ha
dbopMHpOBaHUE CaMOCTOSTEIIBHOCTH JCUCTBUN TPU TPOBEACHUHM HAOJIOICHUH,
VM3MEPEHUH U UCCIIEIOBAHUM.

Hcnonb3oBaHue CpeiacTB HAriasgHOCTH M y4eOHOro oOOpyJoBaHUS B
y4eOHOM TIpOllecCe HAMpaBJICHO Ha BBIMIOJHEHUS CIEAYIOMUX (YHKIUMU:
oOecreunBalOT 0oJiee TOJHYI0 U TOYHYIO MHPOpMAIMIO 00 M3y4yaeMOM SIBJICHHUU
WM OOBEKTE W TEM CaMbIM CIOCOOCTBYIOT MOBBIIICHUIO KadyecTBa OOYyYECHUS;
MIOMOTAaOT B MaKCUMaJIbHON MEpE Pa3BUTh IMO3HABATEIbHBIE HHTEPECH! YUAITUXCS;
MOBBIIIAIOT YPOBEHb HATJSTHOCTH M JOCTYIHOCTH OOY4YEHHs; YBEIUYUBAIOT
0o0BEM CaMOCTOSITEIbHOM pabOThl yyallMXcsd HAa YPOKE M BHEYPOUYHOMU
NEATEIIBHOCTH; CO3JA0T YCIOBHS JUIsl OPTaHU3ALMHU NPAKTUKO-OPUEHTUPOBAHHOU
IIPOEKTHOW M HCCIIEIOBATEIBCKON JESITENBHOCTH; JAIOT BO3MOXXHOCTD JOCTYITHEE
U TIyOXXEe pacKpbITh COJEpKaHUE Y4eOHOro MaTepuayia, CIOCOOCTBYIOT
(OPMHUPOBAHUIO Y yUaLTUXCS MOJOKUTEIBHBIX MOTUBOB O0YUYEHUSI.

Baxueinmen uacteto ocHamenuss llentpa «Touka pocrta» sBisercs
nudpoBas gabopaTopusi, MEPeUYCHb aTYUKOB KOTOPOU IMO3BOJISIET MCIOJIb30BATh
3Ty Ja00paTOpUI0 MpU M3yYeHUW (QU3NKU, XUMUM W Ouonoruu. BBeneHnue B
IIKOJBHBIA JKCIEPUMEHT HHU(PPOBBIX JATYMKOB ISl PETUCTpALUUd Pa3IAYHBIX
BEJIMYMH U BO3MOKHOCTH HCIOJB30BaTh KOMMBIOTEP (CMapTPOH WU IUIAHIIET)
JUTSL pacyeToB U OPOPMIIEHUS PE3YJIbTATOB OMBITOB, MO3BOJISIET MEPEUTH HA HOBBIN
KA4YE€CTBEHHBIN YPOBEHb MPOBEACHUS U3MEPEHUN, YIIPOCTUB MPOLIECC U3MEPEHUN U
MOBBICUB WX TOYHOCTb. [losiBieHHMe HUGPOBBIX TEXHOJOTHN B Ja00OpaTOPHBIX
paboTax TMOBBIIIAET HMX AaKTYaJlbHOCTh M MPUBIIEKATEIBHOCTh B CO3HAHHUH
COBPEMEHHOI'0 IIKOJIbHUKA, YCHJIMBAET HArJISAHOCTh KaK B XOJ€ ONBITOB, TaK U
npu 00paboTKe pe3yJbTaTOB C HCIOJb30BAHUEM IMPOTPaAaMMHBIX cpenct. s
HKCIIEPUMEHTOB IO OMOJIOTMM M XUMHUHU ITO SIBIIAECTCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/ICHU U OMBITOB K KOJTMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonp3oBanue nudpoBoii 1a00paToOpuu CyIIECTBEHHO U3MEHSET MOAXOIbI
K MPOBEJICHUIO U JJEMOHCTPALIMOHHBIX, 1 YYEHUUYECKUX OIBITOB:

Hcnonb3oBanrue 1U@POBBHIX JAaTYUKOB B KAUECTBE HM3MEPUTEIIHHBIX
WHCTPYMEHTOB HM3MEHSET TMOAXOJbl K TMPOBEACHHUIO TMPSAMBIX H3MEpPEHUN
(bU3HYECKUX BEIIUYHUH.

TpagumoHHO B  KayeCTBE CPEACTB HM3MEPEHHS  HCIOJb30BAIUCH
MpPOCTEHIIINE HHCTPYMEHTHI (pbIYaXXKHbIE BECHl W Pa3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) M CTPEIOUHBIE MPUOOPHI (aMIIEPMETP ¥ BOJILTMETD).

Hcnonp3oBanne MU(PPOBLIX NaTYUKOB MO3BOJIIET HA COBEPIIEHHO JAPYTOM
Ka4eCTBEHHOM YpPOBHE MPOU3BOAUTH HM3MEPEHHS] BPEMEHU, PACCTOSIHUSI, UMETh
BO3MOXKHOCTh PErHMCTPUPOBATh M HAOMIOAATh HM3MEHEHHE BO BPEMEHH TaKHX
BEJIMYMH KaK TEeMIEpaTypa, 3JIEKTPUUECKOE HANIPSIKEHUE, CHUJIa TOKA U T. 1.

OTHU BO3MOXKHOCTH TO3BOJIAIOT, HAl[pUMEP, HAa ypOKax (PU3MKU C BBICOKOM
TOYHOCTBIO U3MEPUTh MTHOBEHHYIO CKOPOCTh TEJA, IBUKYIIETOCS HEPABHOMEPHO,
HaOJI0aTh B IMHAMUKE MPOLIECC 3JIEKTPOMATHUTHON MHAYKIIMU, BOSHUKHOBEHHE



U W3MEHEHHE WMHIYKIMOHHOTO TOKa, MCCIENOBaTh W3MEHEHUE TEMIEPaTyphl C
TEYEHUEM BPEMEHU B IPOLIECCE YCTAHOBIICHHUS TEIIJIOBOTO PAaBHOBECHS U T.]I.

Ha ypoxax 6uonoruu nosiBisieTcsi BO3MOKHOCTD MOJIyYUTh KOJTMUECTBEHHBIE
JaHHBIE TIPU TPOBEICHUU OMNBITOB, HANpPHUMEP: IMPHU OMNPEICICHUU (PaKTOPOB,
BIIUSIIOIIUX HA CKOPOCTH Ipoliecca (POTOCUHTE3a, MPU U3YUYCHHUH JbIXaHUs KOPHEH
U JIUCTHEB, MPU UCCIIEIOBAHUM YCIOBHM MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuU Ha KOJUYECTBEHHBIN YpOBEHb MEPEXOJAT MPAKTUUECKHE
paboThI MO U3YUYEHUIO MPOIecca IICKTPOIIN3a, UCCIIEJOBAHUE IK30TEPMUUECKUX U
SHAOTEPMUYECKUX peaklni, TeroBoro sddexra ropenus TommuBa u T. A. C
UCIIOJIb30BAaHUEM TPAJUIIMOHHBIX «aHAJIOTOBBIX» CPEJCTB MOJO0OHBIE W3MEPEHHUS
BBITIOJTHUTh HEBO3MOKHO. OJIHAKO, TP Tepexo/ie Ha HU(PPOBYIO 1a00OpaTOpuUio B
TEMaTHYECKOM TIUIAHUPOBAHUU HEOOXOIUMO TPETYyCMOTPETh JOMOJHUTEIHLHOE
BpeMs i oOydeHHs paboTe ¢ AaT4UKaMu, BKJIOYas COOPKY IKCIEPUMEHTAIbHOM
YCTaHOBKH C JAaTYMKAMH, CHATHE TIOKa3aHUI ¢ 9KpaHa KOMITBIOTEpa, OTpe/IeIeHHe
MIOTPEIIHOCTEN N3MEPEHHM.

Jis paGotel ¢ UUGPOBBIMU JaTYMKAMHU HCIIOJIB3YETCS CHEIHATBbHOE
nporpaMMHOe o0ecreYeHne, yCTaHOBIEHHOE Ha KOMITbIOTep. [IJ1si KOMMyHHKAIIH
U(POBBIX JATUYMKOB, 3aMKMCH W XpaHEHUs HWHGOPMAIUHU, TMOIYYEHHOM C HX
NOMOIIbIO, IU(poBast 1ad0paTopusi UCHOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTAHOBJIEHHBIM MPOTPaMMHBIM 00€CIIEUEHHUEM.

Hcnonp30BaHue KOMIBIOTEPHOHM (OPMBI  PETUCTPALIMU  IOJYUYEHHBIX
3HaYCHUM M TOCTPOEHUS TpaQUKOB U3MEHSAET MOAXO0Abl K OQOPMIICHUIO
71a00paTOPHBIX U IPAKTUYECKUX PabOT 00YUAIOIIUMUCS.

JlanHple, TOTyYEHHBIC TPH TOMOIIM IU(GPOBBIX TAaTYMKOB, BHOCATCS B
DIIGKTPOHHBIE TAOJHUIIBI, YTO TO3BOJSET CTPOUTh TpaduKu 3aBUCUMOCTEH
UCCIIETyeMbIX BEITMYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHMM 3TuX rpaduxos
JieNnaTh BBIBOJBI O XapaKTepe 3aBHUCHMOCTH BEJIWYUH OT BPEMEHH WM JPYTHX
napameTpoB. Ha yrinyOiieHHOM ypoBHE IierecooOpa3Ho 00ydarh MPOBOJIUTH
aNMpPOKCUMAITUIO BEIOPaHHBIX TOYEK UTOTOBOM rpaduuecKkoi 3aBUCUMOCTBIO.

OTH HOBbIE BO3MOXKHOCTH TIO3BOJISIIOT aBTOMAaTHU3MPOBATh PYTHHHBIE
OpoueAypbl  3alojHEHHUs TaOJull, BBIIOJHEHUWE OJHOTHIHBIX  pPacyeToB,
noctpoeHusi rpadukoB. [{udposas ¢ortokamepa mozBossieT chororpadupoBaTh
COOpaHHYI0 SKCIEPUMEHTAILHYI0O YCTaHOBKY W TMpHUKpenuTh (ororpaduio B
ANIEKTPOHHBIN oTueT. Takum 00pa3oM, OCYILIECTBIsSIETCA nepexod K 0hOpMICHHIO
AIIEKTPOHHOTO OTYe€Ta O TNPOACIAHHOM 3KCIEPUMEHTE, TMPOEKTHOM WU
HCCIIeIOBATEIIbCKOM paboTe.

BO3MOXXHOCTP ~ HCNONB30BaHUS ~ BUJACOHAOIONEHUS  3a  MPOIECCOM
BBITIOJTHEHHSI TMPAKTUYECKUX paboT oOO0ydyaromMMHCs W3MEHSET TMOAXOABl K
OLICHHBAHUIO PadoT.

DNEKTPOHHBIM OTYET O TMPOJAENIAHHONM NPaKTUYECKOH padboTe MOXKET
COTPOBOXAATHCSA MPHUKpPEIUIEHHON (hoTorpadueid, KoTopasi MO3BOJISET OICHUBATH
NPAaBWJILHOCTh COOpPAaHHOW OSKCIIEPUMEHTAILHOW yCTaHOBKM, Ooyiee TOJIHO
ONpEeAeNsATh MOJHOTY W  MPaBWIBHOCTh  MPOAETAHHOTO  MCCIEAO0BaHUS,
aHAJIM3UPOBATh JTOCTOBEPHOCTh MPEICTABICHHBIX SKCIEPUMEHTAJIbHBIX JaHHBIX.
[Ipu ogHOBpEMEHHOM BBIMIOJIHEHWH Pa3HBIMH TPYIIAMU OOYYAIOIIUXCS Pa3HBIX



UCCIIEIOBATENbCKUX PA0OT 11e/IecO00pa3HO HCIOJIb30BATh BHJAE03AMUCh BCETrO
xoga paboTr. B 3TOM ciywyae OLIGHHMBAaThCAd MOTYT HE TOJBKO MpEIMETHBIC
pe3yNbTaThl, CBA3aHHBIE C TMPOBEACHHEM KOHKPETHOTO JKCIIEPUMEHTa, HO U
KOMMYHUKATHBHBIC W  PETYJSATUBHBIC JCHCTBUSA: IIAHUPOBAaHHE PabOTHI,
OTCJIC)KMBAHHUE XO0Ja pabOThl, KOPPEKIHs IUIaHa padOThl, KOMMYHHUKAIUi B
COBMECTHOM AESITENbHOCTH, HAIMUUE (MM OTCYTCTBUE) KOH(IMKTOB U CIIOCOOBI
UX pelIeHHUs.

Hcnonp3oBanue MUPPOBBIX JTa00paTOPUil CYHIECTBEHHO PACIIUPSET CHEKTP
BO3MOXXHBIX ONBITOB M HCCIEJOBAHMIA, OCOOCHHO JTO KacaeTcsi HU3Y4YCHHUs
OMOJIOTHHU U XUMUHU.

Pacmmpenue cmekTpa BO3MOXKHOCTEM MOXKHO MPOWJLTIOCTPUPOBATH Ha
IpUMEpe W3YUYEHUS DICKTPOMAarHUTHOW WHAYKIMH B Kypce ¢usuku. Ilpu
UCIIOJIb30BaHUU CTPEIIOYHOTO aMIiepMeTpa TPaJAULIMOHHO HAOIIOJAIOT UL (haKT
BO3HMKHOBEHHUS HWHIYKIIMOHHOTO TOKAa B TMPOBOJHUKE M W3MEHEHHE €ro
HaIpaBJIeHUs MPU U3MEHEHUH CKOPOCTH BHECEHUS] MarHUTA WJIM €r0 MOJISIPHOCTH.
Hcnonb3oBanue nudpoBoro gaTdyrka MO3BOJISIET MOMYyUUTh ociusuiorpammy DJ1C
WHYKIIMY, BO3HHUKAIOIIEH B KaTylIKe, MPHU MpOJIeTe 4Yepe3 Hee MarHura. ITo
MO3BOJISIET CpaBHUBATh 3HaueHUs MakcuManbHbiX OJIC mpu mponere uepes
KAaTylIKy MarHuta C pa3HbIMH CKOPOCTSMH M C Pa3HOW MOJIIPHOCTHIO,
aHAIIM3UPOBATh BUJ MOJTy4YEeHHOM 3aBUCUMOCTH, KOHCTPYHPOBATh
AKCIIEPUMEHTAIBHBIC 3aa91 110 U3YICHHIO DJICKTPOMAarHUTHOW WHTYKITHH.

[udpoBas nadbopaTopusi MO3BOJISIET OPraHU30BATH MPOEKTHYIO M y4EOHO-
UCCIIEIOBATENBCKYIO JESTEIBHOCTh IMKOJPHUKOB KaK B PaMKaX YPOKOB, TaK M BO
BHEYpPOUHOI AesTenbHOCTH. Hammune pazHooOpa3HbIX MUGPOBBIX JTaTYMKOB JAET
BO3MOXXHOCTh TPOBOAUTH CaMble Pa3sHOOOpa3HbIE HCCIIENOBaHUS, OMHPAsSCh Ha
WHTEpechl ol0yuaromuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH HUCCIEIOBAHUS
HKOJIOTUYECKON HAMpPaBICHHOCTH 110 BBISBICHUIO (DAKTOPOB  3arpsi3HCHUS
OKpY>Karollen cpesibl, U3y4EeHUIO 3KOJOTUYECKOTO COCTOSIHUSI TIOMEUICHUH IIKOJIbI,
MOYBBI, BO3JyXa B HAceJICHHOM NyHKTe U T.I. McciemoBaTenbckue pabOTHI ¢
UCIIOJIb30BaHUEM ITU(PPOBBIX TaTYUKOB Iiesiecoo0pa3Ho npemiaraTh ydamummes 10-
11 xmaccoB B paMKax oO0s3aTeNbHOW [JIi HUX TPOEKTHOW JIeITEIbHOCTH.
BrlimioiHeHHEe TaKUX MPOEKTOB SIBJISIETCS OCHOBAHUEM JUIsI OIEHKH HE TOJIBKO
yYpOBHsI CHOPMHPOBAHHOCTH TPEAMETHBIX PE3yJIBTaTOB, HO HTOTOBOH OIICHKU
JOCTIDKCHHSI METAalpEIMETHBIX pPEe3yJbTaTOB OOYYCHHSA: KOMMYHHKATHBHBIX
(KOTOpBIE OIICHUBAIOTCS KakK B IMpoIliecce MPOoBeAeHUsT paboThl, TaK U B TPOIECCEe
3aIIUTHI MPOCSKTA WM MCCIICOBAHUS) M PETYJIATUBHBIX (KOTOPHIC OIICHUBAIOTCS B
MIPOIIECCE BHITIOTHEHUS MPOEKTA).

OcHamenue s u3ydeHus: QU3UKUA TPEACTABICHO B BHJE OOOPYIOBaHHS
JUIsl IGMOHCTPAIlMOHHBIX OMNBITOB U O0OpPYAOBAaHMS AJis JTAOOPATOPHBIX padOT H
YYCHHYECKUX OIBITOB, BKJIIOYAs OOIIyI0 [JIi €CTeCTBEHHOHAYYHOTO IMKJIA
udpoByto JabopaTopuio, a Takxke IUGPOBYyIO abopartopuio mo ¢usuke (Kak
JOTIOTHUTENBHBINA JIEMEHT JIJIs1 YTIyOJIeHHOTO U3ydeHUs (PU3UKH ).

JleMoHCTpaluoHHOE obopyaoBaHue obecrieynBaeT BO3MOKHOCTh
HaOMoieHUsT OONBIIMHCTBA M3y4YaeMbIX SBJICHHM, MPOLIECCOB M 3aKOHOB. JTO
BO3MOYKHO NPHU ONTUMAJILHOM COYETAHHM aHAJIOTOBBIX U HU(POBBIX CPEACTB



HaAOJI0/ICHNS], aHANIM3a U3MEepUTENbHON uHpopMmanuu. Tak, Hanpumep, s Kypca
(GU3MKK OCHOBHOM IIKOJBI €CTh BO3MOXHOCTb JEMOHCTPALIMU KIACCHUECKHUX
JEMOHCTPAIIMOHHBIX ~ SKCIIEPUMEHTOB: TaJeHue Ten B TpyOke HrpioToHa,
JEMOHCTpanus AecTBus aTMochepHoro maBneHusi, 3akoHa [lackans, u3MeHeHuUs
o0beMa Tes MpY HarpeBaHUM (OXJIAKICHUH), TIPUTSDKCHUST MOJIEKYT U T.1. Habop
0 AJIEKTPOCTATUKE JTA€T BO3MOXKHOCTb JEMOHCTPALIMU JICKTPU3AIUU TEJl, 3aKOHA
COXpaHEHUs 3apsAJia, TMHUI HAPSHDKEHHOCTH 3JEKTPUYECKOTO TOJIA U T.JI. U MOXKET
UCITIOJIb30BAThCA Kak 8 Kilacce MpH U3YyUYEHUHU AJIEKTPOMATHUTHBIX SBJICHUM, TaK U
B 10 kitacce rpu u3y4eHUH dJIEKTPOCTATHKHY.

[Ipu mpoBeneHUM JEMOHCTPAIIMOHHBIX OIBITOB JOJDKHBI COONIONATHCSA
TpeOOBaHUSI K WX HAIJSIAHOCTH (SCHAs W TIOHATHas IIOCTAHOBKA OIBITA),
BUJUMOCTH [UIsl BCEX YYalMxcs Kiacca (IpU HAIMYMM MEJKHX JIeTanen
UCIIOJIB3YEeTCSl HMX YBEIMYEHHOE HW300pakKeHHE TMpU TOMOIIM BeO-KaMephl),
HMOLIMOHAIIBHOCTH M, MO BO3MOKHOCTH, 3aHHUMATEIbHOCTU (AEMOHCTPALMOHHBIN
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC yYAIUXCS, CO3/1aBaTh MOTHUBAIUIO K M3YUYEHUIO
npeaMeTa) U yOeAUTEeNbHOCTH (MOKa3biBaTh TOT 3(P(EKT, Ha JIEMOHCTPAIUIO
KOTOPOTO OH ObLI HAIIPABJIEH).

OpHako peanuzauus JAESITENBHOCTHOTO TOJAXOJa B OO0y4yeHHHM (u3uKe
NEPEHOCUT aKIEHT C JEMOHCTPAIlMOHHOTO JKCIIEPUMEHTa Ha YUYCHUYECKUM.
Hanpumep, mo MexaHUKE HCCIEOBAaHME KHUHEMAaTHYECKHUX 3aKOHOMEPHOCTEH,
3aKOHOB JWHAMUKH, KOJE€OATENbHBIX JBMKCHHHA IEPEHECEHO B YUYCHHUYECKUU
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obOopyaoBanus. Ilpu wusyuenun
AIIEKTPOJMHAMUKH JIabopaTOpHOE O0OpYyI0OBaHHE TO3BOJIAET HCCIEI0BATh HE
TOJIBKO 3aKOHBI TOCTOSTHHOTO TOKa, HO C HCIIOJIb30BAHUEM KOMITBIOTEPHOTO
ocumiuiorpada TO3BOJISIET NMPOHAOII0IATh M HCCIENOBATh JJIEKTPUYECKHE IIETH
MEPEeMEHHOTO TOKa, OJIOK JTHOIOB TIO3BOJSIET MCCIEAOBATh BOJIbTAMIIEPHBIC
XapakTepUCTUKU auoda. [Ipm u3yueHun ontuku jabopaTopHOE 00OpYIOBaHUE
MO3BOJIAET HU3YYHUTh 3aKOHBI T€OMETPUYECKOM ONTHKU (MpEIOMJICHHE CBETa B
MOJIYIUJIMHAPE U MOJTyYeHrne U300pakeHus B JIMH3aX) U MPOHAOIII01aTh OCHOBHBIE
SBJICHUSI BOJIHOBOW ONTUKH (MHTEp(EpeHIMs] W TMOJspu3aius), HCCIEA0BAThH
nudpakiuio cBeTa (IudpaKkIMoOHHAs pelIeTKa).

B cooTBercTBUM ¢ TpeAMETHBIMH pe3ysibTaTamMu OOydeHus (usuke
000pyIOBaHUE ISl YUEHUYECKUX OIBITOB 00ECTICYNBACT MPOBEACHHUE CIICTYIOIINX
TUTIOB padOT, CTPYINIUPOBAHHBIX MO BHIaM ACSITEILHOCTH, HE3aBHCHMO OT HX
TEMaTHYECKON MPUHAIIICKHOCTH:

1. TlpoBeaeHue UPSMBIX HU3MEPEHUN (U3UUECKUX BEIUYHH (H3MEpEHUE
Macchl, 00beMa IKHAKOCTH, TEMIEpPaTyphl KUIAKOCTH, CHJIBI, CHJIBI TOKa,
HaIPSHKEHUS) C UCTIOIH30BAaHUEM aHAJIOTOBBIX U U(PPOBBIX TPUOOPOB.

2. TlpoBepka 3agaHHBIX MPEANOIOKEHUN (MIPSMbIE U3MEPEHUs (PU3NUECKUX
BETMYMH W CpaBHEHWE 3aJaHHBIX COOTHOIICHWH Mexay Humu). Hampumep:
MpOBEpKa YCJIOBUI TIUIaBaHWS TeJ, YCIOBUH pPaBHOBECHS pblyara u OJIOKOB,
3aKOHOMEPHOCTEH  MOCJIENOBAaTENbHOTO W MapaJyIeIbHOTO  COEAMHEHUs
MIPOBOJHHUKOB U T. 1.

3. Pacuer 1o nosry4eHHbIM pe3ysibTaTaM MPSMbIX U3MEPEHUN 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM I1KoJIe) M KocBeHHbIe n3Mepenus (B 10-11 kmaccax).



Hanpumep: yckopeHue Tena NpuU PAaBHOYCKOPEHHOM JIBIJKEHUH, YCKOPEHUE
CBOOOHOTO MaJCHHUS, KECTKOCTh MPYXUHBI, KOA(DOUIIUEHT TPEHUS CKOJIbKEHHUS,
MexaHu4eckas paboTa U MOIIHOCTb U T. 1.

4. HabmrofieHue sIBJICHUM W TIOCTAHOBKA ONBITOB (Ha KAYECTBEHHOM YPOBHE)
no OOHApy>KEHHIO (PAaKTOPOB, BIHUAIONIMX Ha MPOTEKAHUE JAHHBIX SIBJICHUU.
Hampumep: npsiMmosinHeHOE pacpOCTpaHEHHE CBETA, AUCIIEPCUs CBETA; U3yUCHHE
CBOMCTB U300pa’KE€HHUS B IJIOCKOM 3€pKaJie u T. II.

5. HUccnenoBanne 3aBUCUMOCTH OJHON (PU3UYECKON BEIMYUHBI OT IPYTOH C
Ipe/ICTaBICHUEM pPe3yJIbTaTOB B BUJE Ipaduka M pacueTra MCKOMOTO MapameTpa.
Hanpumep: 3aBUCHMOCTH IyTH PAaBHOMEPHO JBIDKYIIETOCA Tela OT BpPEMEHHU
JBUKCHUSI TeJa; CHIIbI TPEHUSI CKOJIbKEHHUS OT CHJIbl HOPMAJIbHOTO JaBJICHHUS,
KayecTBa OOpabOTKM MOBEPXHOCTEW TEM U HE3aBHCHUMOCTH CHJIBI TPEHHUS OT
IUTOIIAIA COTPUKOCHOBEHUS TEJN;, CHUJIbI YNPYTOCTH OT YUIMHEHUS MPYKUHBI;
BBITAJIKMBAIOIIEH CWJIBI OT 00bEMa MOTPYKEHHOM 4YacTU Teja U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOMHBI, HAa KOTOPYIO
HOTPY’KEHO TEJIO U T.JI.

JlaGoparopHoe o0opyioBaHuE o0OecnieunBaeT CaMOCTOSITENIbHBIN
YUYEHUYECKUN OKCIIEPUMEHT, KOTOPBIA MOXKET HMETh pas3u4Hble (OPMBL:
(bpoHTaNbHBIN IKCIIEpUMEHT ((DpOHTANIbHBIE OMBITHI U JabopaTopHbIE PadOTHI),
paboThl  MpPaKTUKyMa, Y4e€OHO-UCCIEAOBATEIbCKUE PabdOThl U IPOEKTHI
IKCIIEPUMEHTAJIBFHOTO XapakTepa. llpu STOM HOPMATHBHO-00S3aTEIHHBIM BHE
3aBUCUMOCTH OT YpOBHSA H3ydeHHs (u3uku (0a30BbIA WIM YIIIyOJCHHBIA) WU
oOpazoBaTeabHOM TporpaMMbl (OCHOBHAasi WJIM CPEIHSIS IIKOJA) SBISETCSA
(b poHTaNBHBIN dKCTIEpUMEHT. FIMEHHO MOCPEeCTBOM (PPOHTAIBHOTO YKCIIEPUMEHTA
JOCTUTAIOTCSl TPEAMETHBIE pPEe3yJabTaThl JKCIEPUMEHTAIBHOTO XapakTepa, a
YYalUMHICS OCBAMBAIOTCS CHOCOOBI JEHCTBHI, COOTBETCTBYIOIIUE YKa3aHHBIM
BBIIIIE TIATH TUMaM padboT. JITabopaTopHbIil MPAKTUKYM I1€J€CO00pa3eH TOJIBKO MPH
yriayOJIeHHOM YPOBHE U3YUYEHHUs MPEAMETA.

OnTuManbHbIM IS TOCTIDKEHHUS IeJield TpoBelAeHUS (POHTATHHOTO
AKCIIEPUMEHTA SBJIIETCS MpEACTaBiIeHUE JadopaTOpHOro OOOpYyAOBaHUS H

MaTEpHUaIOB B BUJE TEMATHUYECKUX KOMILJICKTOB TI0O MEXaHUKE, MOJICKYIISIPHON
¢usnke, >MEKTpUUECTBY M omTHKe. Vcmoiap30BaHME TEMATHUYECKHX KOMILIEKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAaKOrO Ba)KHEWINEro yMEHHUsA, Kak Moadop
yyalluMUCs 00OpY/IOBaHHWS B COOTBETCTBUM C LEJIbIO HCCIEIOBAHUS U3
U30BITOYHON HOMEHKJIATYPHI MPEAI0KEHHOTO KOMIUIEKTa; TIO3BOJISIET MPOBOIUTH

AKCIIEPUMEHTAJIbHYIO0 padoTy Ha JHOOOM 3Tare ypoka; yMEHbIIAeT TPYAOBbIC
3aTpaTbhl YYHUTENs TpU TOArOTOBKE K YpOKaMm, IIOCKOJbKY He TpeOyeTcs
NEPEKOMITIOHOBKA 00OPYI0BaHUS B COOTBETCTBHUHU C 33JJa4aMU KOHKPETHOT'O YpOKa.

[Ipu rurtannpoBaHWY MPAKTUYECKUX PAOOT BAXKHO MMETh B BHUIY, YTO
peIMEeTHbIE pe3yNbTaThl IKCIEPUMEHTAIBHOIO XapaKkTepa MOTYT OBbITb OCBOCHBI
TOJIBKO TMPU ONTUMATHHOM COYETAaHUHU KPATKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB U
OJTHOYACOBBIX JTAOOPATOPHBIX PabOT.

BaxHoe 3HaueHwe wuMeer TOT (akT, 4YTO B COCTaB (HPOHTAIBLHOIO
000pyI0BaHUs HAPSIY C aHAJIOTOBBIMH BXOJAT U HUGPOBBIE CPEICTBA U3MEPEHHUS.
K HUM OTHOCATCS 3JEKTPOHHBIN CEKyHAOMEpP C JaTYMKAMU, DJIEKTPOHHBIE BECHI U



naTyukd  mudpoBod  jmaboparopum. Takum  00pa3oMm, TpH  TPOBEICHUU
(GpOHTANIBHOTO HKCINEPUMEHTa B OCHOBHOM IIKOJE YYEHHKH 3HAKOMSTCS C
AIIEKTPOHHBIMHU CIOCOOAMU U3MEPEHUI U BBIYUCICHUN.

brok obopynoBanus I yueHUYeCcKuX padbot mo ¢usnke chopMUpOBaH Ha
0aze mepeyHs 00OpYIOBaHUS MJisi TMPOBEJACHUS OCHOBHOTO TOCYJIAPCTBEHHOTO
sK3ameHa 1o ¢usuke. McrnonpzoBanue npuOOpoB U 000PYIOBAHUS C SAUHBIMU JJIs
BCeX  OOydYaromMXcid  XapakTEPUCTHUKAMU  MO3BOJSET  CTaHAAPTU3HPOBATH
IPOLETYypbl  BBIMIOJHEHUS OKCIEPUMEHTANBHBIX 3aJaHUii Ha 9K3aMEeHE U
o0ecreyuTh HAJEKHYIO OLIEHKY pe3yIbTaTOB HA OCHOBAHUU SKCIEPTHON POBEPKU
oTBeTOB oOyuaromuxcs. [Ipu 3TOM OCHOBaHMEM MJii BBIBOJIAa O MPAaBUIBLHOCTU
IIPOBEJICHUS] JAHHOTO OIbITa SIBJISIOTCSA PE3YJbTaThl, MOJYYEHHBIC YYallUMUCS
MOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3UUECKUX BEIUYHUH.

HabGop mna 1poBeneHHs OCHOBHOIO TOCYJApCTBEHHOTO  3K3aMeHa
obecrieunBaeT  pa3pabOTKy  HECKOJbKUX  OJAHOTUIHBIX  3aJlaHUM npu
UCIIOJIb30BAaHUU OJMHAKOBOIO OOOpPYAOBAHMS C Pa3HBIMU XapaKTEPUCTHUKAMHU.
OTOT MOAX0J LENecO00pa3HO HCIONIb30BaTh M MPU MPOBEACHUHM (PPOHTAIBHBIX
ONBITOB M JabopaTopHbIX paboT. Hampumep, mpu npoBeNEeHUU HCCIEAOBaHUSA
3aBUCHUMOCTH CHJIBI TOKa OT HAIPSKEHUS MOKHO BBIJIENIUTh B KIJIACCE TPYMIIHI,
KOTOpble OYyAyT HpPOBOJAWUTH JAHHOE HWCCIEIOBAHUE, HCIOJbB3Ys PE3UCTOPHI C
pPa3HBIM CONIPOTHBIICHHEM, M JIaMIlo4ky. [lo pe3ynpraTaM MOXHO CpaBHMTH
IIOJlyYE€HHBIE 3aBUCUMOCTH, OOCYAMTh T'PAHMIIBI BBINOJIHEHMs 3akoHa Oma s
y4acTKa LEMH, ONPEAEINUTH COIPOTUBIICHUS PE3UCTOPOB.

Cnegyer OTMETUTb, 4YTO TMpPU MPOBEAECHUU (PPOHTAIBHBIX OIBITOB U
7a00paTOpPHBIX PabOT B OCHOBHOM IIKOJIE TpeOyeTcsl 3amuch Pe3yIbTaTOB BCEX
NpSIMBIX  M3MEPEHUl C y4eToM aOCOJIFOTHOM MOTpenIHOCTH. 37eCh MpHU
WCIIOJIb30BAaHUU TPAJAMIIMOHHOTO 000pyAOBaHHUsS (MEH3YpPOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
HOTPEIIHOCTh 11eJIeCO00pa3HO CBA3BIBATH C ILIEHOM JesieHus Mpubopa, a mpu
nepexone K HUPPOBBIM HHCTpyMeHTaM (IudpoBbIE BEChl M JATUYUKH) YUUTh
paboTaTh C ONUCAHUSIMH ATHUX NPUOOPOB, BBIJAEIAS JaHHBIE 00 aOCOJIOTHOU
HOTPEIIHOCTH, JIMOO Mpeaarath 3Ha4eHUe MNOTrPeIIHOCTH B TEKCTE 3aJaHUil.

[Ipy mpoBeneHUU HCCICAOBAHUS 3aBUCUMOCTEH OJHON  (HU3UUECKOM
BEJIMYMHBI OT JPYroll ydaimiuecs AODKHBI OCBOUTH MOCTPOCHHE TpauKoB ¢
yKa3aHueM a0COJIIOTHBIX MOTPEIIHOCTEH, a MpU MPOBEACHUU pabOT HA MPOBEPKY
NPEANoJIOKEHU — YMETh CpaBHUBAaTh 3HAYEHHUS JBYX HPSIMBIX H3MEPEHUU C
y4eTOM a0COJIFOTHOW MOTPELIHOCTH (HAapuMep, MyTeM CpPaBHEHHS MHTEPBAJIOB
MOJIyYeHHBIX 3HA4eHW Ha uuciaoBoid ocu). IlpoBeneHue wu3MepeHuil u
uccinenoBanuii B kypce ¢uszuku 10-11 kmaccoB AOMOTHSAIOTCS HUCIOIb30BaHUEM
OTHOCUTEJIBHBIX MOTPENIHOCTEN, yualuecss AOJKHBI HAyYUThCS PAaCCUMUTHIBATH
OTHOCUTEJbHBIE TOTPEIIHOCTH B MPOCTEUIIHMX CIy4YasX MNPSAMBIX H3MEPEHHU M
CpaBHUBATh TOYHOCTh PA3TUYHBIX U3MEPEHUM.

OOpaiiaeM BHUMaHHE€, 4YTO OLEHMBAHME JA0OPATOPHBIX PabOT IOJIKHO
0a3upoBaThCs, KAK U B KPUTEPUSIX OLIEHUBAHUS SKCIEPUMEHTAIbHBIX 3aJaHUMN
KVM OI'D, He Ha npaBUILHOCTH 0OpMIIEHHUS OTYeTa 0 pabore, a Ha



MPaBUIBHOCTH JIEUCTBHM TO COOPY YCTaHOBKH, MPOBEACHHUIO OMBITOB, CHATHIO
NoKa3aHuil NpubdopoB.

OcHamieHue i U3y4YeHUST OWOJIOTUM TIPEACTABICHO KOMILJIEKTAMH
JEMOHCTPAIIMOHHBIX BIQKHBIX IMPENapaToB, TepOapueB W KOJUICKIHKA MO Pa3HBIM
TeMaM Kypca OMOJOruu, a Takke HUPpPOBOM sadopartopueil s NpOBEICHUS
npakTuyeckux padbot. Kpome Toro, npu nzydeHun OMOJIOTUN MOKET UCTIOIB30BaTh
uudpoBas nadoparopuss Mo OHONIOTMM (KaK JIOMOJHUTEIBHBIM JJIEMEHT s
yIIIyOJI€HHOTO U3YUEHHUS Kypca).

B yueOHOM mpouecce yuamuecs JOJKHBI MOJIYYUTh BO3MOXHOCTD
YYBCTBEHHOTO BOCHIPUSATHS U3yYaE€MbIX SIBIICHUM U 00BEKTOB. OJJHAKO U3ydyaemble
SIBJICHUSI 1 OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEICTBEHHO BOCIPOW3BEIACHBI
WM TI0OKa3aHbl B y9eOHOM MoOMemeHnd. B 3ToM ciydae ydeObHOe o0opyaoBaHHE
Ja€T BO3MOXKHOCTb WX BOCIPOM3BECTH OIOCPEIOBAHO, Yepe3 KOJUICKIIHIO,
repOapHBIi JTUCT, MUKpOTIpenapaT, MOJIeNb, BUIeO(GparMeHT | T.I1.

Bnaxupie mpemapaThl TPENCTABISAIOT COOOW HATypallbHBIE OOBEKTHI,
CMOHTHPOBAaHHBIE Ha CTEKJISTHHOW IIACTUHKE W OIYIICHHBIE B CTEKIJISHHBIN
WIMHIP C KOHCEPBUPYIOMIEH >KUIKOCTHIO, JIMOO TPEICTaBICHHBIC B IUIACTHKE.
3nech mpeiiararoTcsl TOTAJbHBIE Tpenaparhl, MO3BOJSIONIME W3y4yaTh BHEIIIHEE
CTpOEHHE OpraHu3Ma Wiu ero yactu, (Hanpumep: «Kopenr 6060Boro pactenus c
KiTyoeHbKaMmny», «l ajtoka»); aHaTOMUYECKUE Mpenaparsl, MpeaHa3HAYCHHbIC IS
W3Y4YEHUS BHYTPEHHETO CTPOCHHUS OpraHu3Ma WIM €r0 OpPraHoB (Harpumep:
«BHyTpeHHee cTpoeHue JNATYIIKW», «BHYTpeHHee CTpoeHue MTHIIBI»);
OMOJIOTUYECKUE TIpermaparhbl, Jalolue TMPEJCTaBICHUE O CTaausix pa3BUTHS
opranu3zMa (Hampumep: «Pa3BUTHE KOCTHUCTOW pBIOBI», «Pa3BuUTHE KypHIIBD»).
Brnaxaple mpemapaThl HCIONB3YIOTCS KaK pa3JaTOYHBIA MaTepual B MpoIecce
JEMOHCTPAIMKA TIPH M3YYCHHH HOBOTO MaTepuaia Wi B IMPOIECCE BBHITOJTHCHHSI
MPaKTUYCCKUX 3aJIaHui, pa3pabOTaHHBIX HA X OCHOBE.

I'epOapuu — coOpaHue NPECCOBAHHBIX, 3ACYIICHHBIX PACTCHUN WU HX
gacTell MOMOraroT M3ydaTh pacTeHHE B KaOWHETE W y3HaBaTh €ro B MPHUPOJE, a
repOapuzanus — HauboJiee MPOCTON Coco0 COXpaHEHUsI PACTEHUN W UX YacTel B
TEUEHUE [JIMTEIHHOTO BpeMEHU. B mepeuHe mpesaraercs CUCTEMATUYECKUN
repOapuii (Hampumep, «OCHOBHBIE TPYNIBI PACTCHHI») U repOapuil mo ooIiei
Owonmornn  (KOTOPBIA  TO3BOJIIET  NPOWJUTFOCTPHPOBATH  M3MEHYUBOCTD,
HUCKYCCTBEHHBIH OTOOp, CHCTEMAaTHYECKHE KaTerOpUH U BHUI000pa30oBaHUE,
JTUBEPICHIIMS W KOHBEPIEHIUS, TOMOJIOTUYHBIC W AHAJOTMYHBIE OpTaHbI,
pyIMMEHTapHBIE OpraHbl, apomopdo3, wuauoamantanus (EHOTHUI U TEHOTHII,
TOJINTJIONIHMSI, OTJAJCHHAs TUOpHIM3AIUs, B3aUMOJCHCTBUE pPACTCHUN C
a0MOTHYECKUMH (DAKTOpPAMU CpeJIbl, B3aUMOJICHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epbapHbplii MaTepuan UCHONB3YIOT KaK pa3IaTOYHBIN
MaTepuan JUIA JEMOHCTpAIMd H3y4YaeMbIX OOBEKTOB, [JIsS  BBIMOJTHCHHUS
MPAKTUYCCKUX 3aJaHUH MPU 3aKPETUICHUHA MaTepHuasia Wik TAArHOCTHKU YUCOHBIX
PE3yIbTATOB.

Taxke mpeAcTaBICHBl KOJUICKIIMA — HAOOPHI MPEIMETOB WM BEIIECTB,
noo0paHHBIX MO OMNPEACICHHBIM mpu3HakaM. OOBEKTaMU HX MOTYT OBITh
pacnpaBiICHHBIC W 3aCyIIEHHbIE HACEKOMBIE, paKOOOpa3HbIC, PAKOBHHBI



MOJUTIOCKOB, OTIEIbHBIC YACTH CKEJIETOB >KMBOTHBIX. B KOJIEKITUSX COYETAIOT
HaTypalibHbIE OOBEKTHI C WX W300pPAKCHHUEM B BUJIC PUCYHKOB WM MYJIDKEH —
umutanmii. [lpeanoskeHHple B mepeyHe MOP(OIOrMYECKrUe KOJUICKIIMH J1aloT
NPEJCTaBICHUE O BHEIIHEM CTPOCHMHM OPraHOB MM WX 4YacTeH, MO3BOJSIOT
MIPOBOJIUTH CPAaBHEHUS OOBEKTOB, BBISCHATHh WX OOIIHME YEPTHI U YEPTHI PA3IAUMS
(manpumep: «IIpeacTaBuTtenu oTpsSIO0B HACEKOMBIX» M JIp.); 0OIIEOMOIOTHYECKHE
KOJUICKIIMU TO3BOJISIIOT  BBICHATH B3aMMOCBSI3M B OPraHMYECKOM  MHpE,
paccMaTpuBaTh pPa3BUTHE OPTraHU3MOB, MPOCIEKHUBATH OOIEOMOIOTHUECKHE
3aKoHOMepHOCTH (Hampumep: «IIpuMepbl 3alUTHBIX MOPUCTIOCOOJIEHUN Y
HaceKoMbIx»). Komnekumu, kak u repOapuu, HCIOJIB3YIOT KaK pa3aaTOYHbINA
Matepuan g JEMOHCTpAllid M3y4aeMblX OOBEKTOB, JJIS  BBINOJHEHUS
MPaKTUYECKUX 3aJaHUM MPU 3aKPEIUICHUH MaTepuasa Uid JUarHOCTUKU yu4eOHBIX
pe3yJIbTaTOB.

O3HAKOMJICHHE YYalIuXcsi € MHMKPOCKOIUYECKHUM CTPOCHUEM KHBBIX
OpraHM3MOB — OJHA W3 TJaBHEWUIIUX 3aJad HAyKH, IMO3BOJSIONIUX MOJABECTH
IIKOJIbHUKOB K TMOHHMAHMIO €JMHCTBA OpraHM4eckoro mupa. s mnpoBemaeHUs
JabopaTopHbIX paboT B HUGPOBYIO J1a0OPATOPUIO BKIIOYEH MHUKPOCKOI, a B
KOMIUIEKTE TIOCYIbI U 000pyA0BaHMUs 00IIEro Ha3HAUEHUSI UMEIOTCS HEOOX0AUMOE
OCHAILIEHUE IS POBEAEHUS 1a00paTOpHBIX padoT.

[udpoBass  nmaGopatopusi  BKJIOYaeT HAO0Op 1  M3TOTOBJICHUS
MuKpornpenapatoB. CBexue TmpenapaTsl H3TOTaBIMBAIOT Ui HEMEIJICHHOTO
paccMmoTpeHus. K HUM OTHOCSTCS KUJIKOCTHBIE (OOBEKThI OOBIYHO MOMEIIAIOTCS B
BOJIy, a TIpenapaThl COXPAHSIIOTCS B TEUCHNE HECKOJIBKUX JHEH), Cyxue (Harmpumep,
YacTUI[y TNTHUYBErO TIepa, MPOCTO TMOJOXKUTh Ha TPEIMETHOE CTEKIO U
MUKPOCKOITUPOBATh), JKUBBIC TMpernapaThl (Ma3ku — KaIlId KUJAKOCTH, HAIpUMeEp
KpOBM) M BUTaJbHBIE TMpenaparbl (KOTOPbIE HCHOIB3YIOTCS ISl W3Y4YeHUs
MaJIOKJIETOYHBIX OOBEKTOB  (MIPOCTEMINNX, KOJOHWA  BOAOpOCIEH),  AJid
HaOmoneHus: ABWxKeHUs: (Tydenbku, ameOnl). [IpuroroBieHue Mukporpemnapara
BbIPA0ATHIBACT Yy yHAIlETOCs] HABBIKM CAMOCTOSATEIBLHON PabOThI, aKTUBU3UPYET UX
MO3HABATENIbHYIO JESITEIbHOCTh M 3HAKOMHUT C TEXHHUKOW M METOAMKOW HAy4HOTO
ucciaenoBanus. B uudpoByro nabopaTopuio BKIIOYEH Takke U Habop
MUKPOTIPENapaToB, KOTOPBIA COACPKHUT TOCTOSIHHBIE MpeTnapaThl, J0JIT0e BpeMs
COXPaHSIONINECS B MMPUTOTHOM JIJIT MUKPOCKOITUPOBAHUS BUJIE.

Crnenyetr OTMETHTH, YTO HapsAy C UCHOJIb30BAaHUEM MEPEUHUCICHHOTO BBIIIE
y4eOHOTO OO0OpYJOBaHHS BAXKHYIO pOJIb B HM3YYCHHH OHOJIOTUA  HTPAIOT
NPUPOIHBIE OOBEKTHI, TaK KaK B OOJIBIIUHCTBE CIIy4aeB TOJIBKO OHU MOTYT
o0OecreynTh HaAMOOJBIIYI0 KOHKPETHOCTh U TOJHOTY 3HAHWM  ydamuxcs,
MOMOTa0T (DOPMUPOBAHHIO Y HUX MPABWIBHBIX OMOJIOTUYECKHX 3HaHMM. K Takum
KUBBIM OOBEKTAM OTHOCST PACTCHHS, XKUBOTHBIC JKMBOTO YTOJIKA, aKBapUyMa,
Teppapuyma. I(h(HEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOIHBIMH OOBEKTAMHU
SBIISIIOTCSA DKCKYPCHH B OMOJIOTHYECKHE W KpaeBeAuecKHue My3eH, OOTaHHYECKHUE
caabl, 300MapKH ¥ OKPYXKAIOIIUE INKOJIY eCTECTBEHHBIE M WCKYCCTBEHHBIC
NPUPOAHBIE COOOIIECTBA.

TpanuuMoHHbIE OHOJOTUYECKUE MYJSKM UM MOJENIM B HACTOSILEE BpeMs
YCHENIHO 3aMEHAIOTCS UU(PPOBBIMU 00pa30BaTENIbHBIMU PECYPCAMMU:



BUJco(pparMeHTaMy, aHUMalued, BHUPTyalbHbIMH JalbopaTopusiMu. Ludpossie
oOpa3oBaTeNbHbIE PECYpPChl HE MOTYT CTaTh IMOJHOIEHHOW 3aMEHOW peallbHbIX
IPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH MO3HAKOMUTHCS ¢ O0Jiee HIMPOKUM

Kpyrom 00BEKTOB, CO3a10T MPEANOCHUIKI VIS WHTEHCU(DUKAITIN
o0pa30BaTeILHOTO TMpoIecca W O00ECIEUYMBAIOT HE3aMEJIUTEIIbHYI0 00paTHYIO
CBsI3b, KOMIIBIOTCPHYIO  BHU3YaJIU3alMI0  HH(POPMAIIHH, aBTOMAaTH3aIHIO0

yIpaBJIeHUs Y4eOHOU NeATEeIbHOCTHIO U KOHTPOJIb €€ pe3yJIbTaToB.

Ocnamienue  AJii  U3Y4YeHHs ~ XMMUM  TOPEJACTaBICHO B BHUJE
JIEMOHCTPAIIMOHHOTO 000PYJOBaHMS, KOMIUIEKTA XUMHUYECKHMX PEAKTHBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMIUJIEKTa MOCYAbl U 000PYI0BaHHMS
JUISL YIeHMUYECKUX OIBITOB U KOMIUJIEKTa Koyulekuuid. Kpome Toro, nmpu mzydeHun
XUMHH HUCIOJIb3yeTCsl O00Ias Uis eCTEeCTBEHHOHAYyYHOro MHKJIa IudpoBas
naboparopus, a Takxke 1udponas gadopaTopusi IO XUMHUH (KaK JOMOJHUTEIbHBIN
3JIEMEHT JJIsl YIIIyOJIEHHOTO U3yUEHUs! XUMUN ).

JIeMOHCTpallMOHHBIA HSKCIIEPUMEHT SIBJISETCS Ba)KHOM YacThl0 OOydeHUs
XUMHHU. 37€Chb BaXHO MOMHHUTH, YTO MPHU €ro NPOBEACHUM 00SA3aTEIbHO JOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAMbI:

[IOCTaBKa LI€JIU 3KCIIEPUMEHTA,

ONHCaHue HEOOXOAUMOTIO I €r0 BBIIOJIHEHUsI 000PYJOBaHUS U PEAKTHUBOB,

TUTAHUPOBAHKE TTOPSAIKA TPOBEICHHUS,

OTIHCaHNE UCXOIHBIX BEIIECTB,

IPOTHO3UPOBAHUE OXHUAAEMBIX B PEAKIIMOHHOM CMECH W3MEHEHHH W
pe3yJIbTaTOB SKCTIIEPUMEHTA,

ONHCaHUE U3MEHEHUH, MPOU30LIeIIINX C BEIIECTBAMH,

(opMyIMpOBKa BBIBOAOB U3 HKCIIEPUMEHTA,

CO3/JaHME PHUCYHKA OKCIEPUMEHTAJbHOW YCTAaHOBKM M COCTaBJICHUE
YPaBHEHUS PEAKLIUM.

B mnponecce mpoBeneHUs OEMOHCTpalMif, yyaliuecs OCBaMBAIOT STallbl
IIPOBEJICHUS OIbITa, MOATOMY HauOosiee 3(PEKTUBHBIM SBISAETCS HE IMPOCTOE
ONKCAaHWE OIbITa YYHUTEJEM, a HCIOJh30BaHUE OHBpHCTUYECKON Oecenpl. [lpm
pean3anny TaKoro CIEHApHs 1aKe HE OUEHB CIOXHBIA OMBIT 3aHUMAET JJOBOJIBHO
MHOTO BPEMEHH, HO CJEJOBaHHWE €My T03BOJIAET OOECIeYUuTh MOHNMAaHHE
OOy4aroIMMHUCS TPUEMOB HAyYHOTO TMMO3HAHUS M WCIOJb30BAaHUE HX YK€ B
CaMOCTOSITENTLHOW JEATEIbHOCTH B TIPOIECCe YYCHHYECKOTO dKcmepuMmeHTa. Ha
HavYaJbHOM JTame u3ydeHuss xumuu (B 8-9 Kkjaccax) MMEHHO TakoW MOAXO0.
MO3BOJIIET  JOCTUYb  MakCUMaldbHOM  3(P(EKTUBHOCTH  OT  MPOBEICHUs
7a00paTOPHBIX W TPAKTHYECKUX paboT, a Takxke cHOPMUPOBATH Y YUAIIMXCA
OTBETCTBEHHOE OTHOIICHHE K SKCIIEPUMEHTY.

[Ipy olLeHUWBaHUM YYEHUYECKUX MPAKTUYECKUX paboT I1eaecoodpa3Ho
YUUTHIBaTh MOAXOMbI, MCIONb3YIOIIME B SK3aMEHAIIMOHHBIX MaTepuanax. Tak, B
HaCTOsIIEe BpeMsi npeiaraeTcs AKCIIEPUMEHTAIILHOE 3aJlaHue,
npeaycMaTpuBaroliee BBIOOp JABYX BEIIECTB M3 MATH MPEAIOKEHHBIX U
IPOBEJCHUE C HUMHU PEaKIUN, OTPAKAIONINX XUMHUYECKHNE CBOWCTBA YKa3aHHOTO B
yCJIOBUHM 3a7aHus BenlecTBa. OleHMBaHNUE UJIET HA OCHOBAHMM OTYETa YUEHHUKA O
MpoJieJIaHHOW paboTe (YpaBHEHUS PEakiivii, BHIBOJBI O HAOJIOJACHUSAX) U HA



OCHOBAaHHMH TIPSMOTO HAOIOMEHUS 3a JCUCTBUSMU YUYEHUKA IO MPOBEIACHHUIO
ombITOB. [Ipr 3TOM BBIIEISAIOTCS ATAIlbl OTOOPA BEIIECTB U CMEIIMBAHUS BEIIECTB
B COOTBETCTBHUH C ITYHKTaMH MHCTPYKIIMH K padoTe.

BaxuelmM HanmpaBiIeHHEM KakK JIEMOHCTPAIMOHHOTO, TaK U YYCHHUECKOTO
OKCIIEPUMEHTAa JOJDKHO CTaTh WCIOJh30BaHUE MU(PPOBON Jmaboparopuu, KOTOpas
MO3BOJIICT OPTaHW30BATh XUMHUYECKHHN KCIICPUMEHT Ha MPUHITUIHAIEHO HOBOM
YpOBHE, MIEPEUTH OT KAYECTBEHHOHN OLIEHKH HAOJIOIAEMBIX SIBJICHUH K CHCTEMHOMY
aHaIIM3y KOJWYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ marumkamu muQpOBOi
JabopaTopun 00ECIeYnBaeTCsl aBTOMAaTU3UPOBAHHBIN cOOp U 00paboTKa JaHHBIX,
XOJl JKCIEPUMEHTa MOXKET OTOOpakaThCs B BHIE TpadUKOB WIH TIOKA3aHHMA
pruOOPOB, a Pe3yJbTaThl IKCIIEPUMEHTOB MOTYT COXPAHSATHCS JTUTEIIBHOE BPEMSI.
Haubonee akTyanpbHBIM JIS XUMHH SBISICTCS TEPEXOJ K KOJIMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBIH  MOXKHO  NPOWJUTFOCTPHPOBATH  CICAYIOIIAMH
pUMEpaMH: U3YYCHHE CTPOCHUS IJIaMEHH, ompenerncHre pH B pa3HBIX cpemax,
OTIpEJICNICHNEe CKOPOCTH pEaKIMH, W3YYCHUE BIUSHAS KOHIEHTPAMH |
TEMITepaTyphbl Ha CKOPOCTh PEAKITUH.

[Mudposas naboparopusi MO3BOISET PeAM30BaTh MEKIIPEIMETHBIE CBSI3U C
JPYTUMHU  TIpeAMETaMH  €CTECTBEHHOHAYYHOTO  IIMKJIA, IIOCKOJIbKY  J1aeT
BO3MOKHOCTh ~ BBIMIOJIHATh HMHTETPUPOBAHHBIE y4E€OHBIE HCCIECIOBAHUA T10
CCTECTBEHHBIM HayKaM, NPHMEHSATh W OCBaWBaTh »JJEMEHTHI CTATHUCTHKU U
WH(OPMAITMOHHBIC TEXHOJIOTHH.



MPUMEPHBIV MIEPEYEHD

Ipuioxenue Ne 6

K MeToanuecKuM peKoMeHIalusiM

OBOPYJOBAHUA, PACXOIHBIX MATEPHAJIOB, CPEJCTB OBYYEHUSI U BOCHHUTAHUS JI51 CO3JAHUS U
OBECHEYEHUA ®YHKIIMOHUPOBAHUS HEHTPOB OBPA3OBAHUS ECTECTBEHHO-HAYYHOU U
TEXHOJOI'MYECKOHU HAIIPABJIEHHOCTEHA «TOYKA POCTA» B OBIIEOBPA3OBATEJIBHBIX OPI'TAHU3ALIUSAX,

CTAHJAPTHBIA KOMILIEKT

PACIIOJIO’KEHHBIX B CEJIbCKO MECTHOCTHU U MAJIBIX TOPOJAX

TABJIMLIA Nel

HaumenoBanue
000py10BaHust

KpaTKne NMPUMEPHBLIEC TEXHUYIECCKHE XaPAKTCPUCTUKHA

KoauuecTBo equHuL 1Ist
0011eo00pa3oBaTeJbHbIX
OpraHu3aumii, He
SIBJISIOILIMX CSI

MaJIOKOMIIJICKTHBIMHU, €/1.

H3M.

KoJsmm4ecTBo equHUI 1JIsK
00ueo0pa3oBaTebHbIX
OpraHu3anuii, ABJISIONIAXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

ECTeCTBeHHOHaquaﬂ HalpaBJC€HHOCTDL

1.

Oo0uree odopynoBanme (pusnka, XuMusi, 0MOJIOTUs1)

1.1.

Hudposas
naboparopus

yueHunueckas (pusuka,
XUMHUS1, OMOJIOTHA)

[TudpoBoii 1aTYHK FITIEKTPOIPOBOJHOCTH

[Mudposoit natunk pH

[{udpoBoii JaTYNK MOTOKEHUS

[{udpoBoit naTYNK TEMIIEpaTypbl

[udpoBoii faTYMK aOCOTIOTHOTO JaBIECHUS

[Tudposoii ocuuuiorpadguyecKkuil 1aTIuK

Becsl anextponnsie yueonsie 200 r

Mukpockorr: U poBOi UK ONTHYECKHiA ¢ yBenmndeHneM ot 80 X
Habop 111 13roToBICHUS MUKPOIIPENIapaToB

Muxkponpenapats! (HaO0p)

CoenuHUTEIBHBIE POBOA, IPOTPAMMHOE 0OecIIeueHIe, METOJUUECKUE
yKa3aHUs

KOMILJIEKT COITYTCTBYIOILIMX 3JIEMEHTOB ISl OTBITOB TI0 MEXaHUKE
KOMIUIEKT COITyTCTBYIOIIUX AJIEMEHTOB ISl OTBITOB MO MOJICKYJISIPHOM




HaumenoBanmue
o0opynoBaHust

KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
001eo0pa3oBaTebHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CSI

MAaJIOKOMIIVICKTHBIMHU, €/1.

HU3M.

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX
OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

dusuke

KOMIUIEKT  COIYTCTBYIOIIUX
AIIEKTPOAMHAMHUKE

KOMIIJICKT COITYTCTBYIOHIUX 3JICMCHTOB JJIA OIIBITOB I10 OIITUKEC

3JICMCHTOB JJIA OIIBITOB

10

1.2.

Kommiekt mocynsl u
o0opyIoBaHUs TUTST
YUECHHUUYECKUX  OIBITOB
(pusuka, XUMUS,
OuoJIorHs).

[lITaTuB 1abOpaTOPHBI XUMHUIECKUI

Habop uamex Ilerpu

Hab6op nHCcTpyMEHTOB MpenapoBalIbHBIX

JloxKa st C)KUTraHus BEILIECTB

Crynka dapdopoBast ¢ IECTHKOM

Habop 6anoxk as xpaneHus TBepabix peakTuBoB (30 — 50 mur)
Hab6op ckissHOK ((pJ1akoHOB) JUIsl XpaHEHHUS PpaCTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, T1X-16)

[Tpubop 11 noy4eHus razon

CnuproBka

["oprouee 11 CIUPTOBOK

dunsTpoBanbHas 6ymara (50 m.)

Konba xonnueckas

[Tanouxa crekisiHHas (C PE3NHOBBIM HAKOHEYHUKOM)
Yameuka Jy1st BeIIapyuBaHUs (BhIMTAPUTENbHAS YallleuKa)
Mepublii UIMHAP (TUIaCTUKOBBII)

Boponka creknsiHHas (Manasi)

Crakan crexsstHabIH (100 M)

["azooTBOTHAs TPYOKA

3 mIT.

2 1IT.

BUOJIOTI'Us

2.1.

Kommuekr
MpernapaToB
JEMOHCTPALIMOHHBII

BJIaXXHBIX

Ha3HauCHHE: ICMOHCTPAI[OHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETHYHASA KPBIIIKA: HATUIUC,
KpETUICHUE YKCIIOHATA: HAJINYHE,
KOHCEPBHPYIOIIEE BEIIECTBO: HAINIHE,
HaKJIeilka ¢ HanMEeHOBaHNEM: HaTUIHE.

1 mrr.

1 mrr.




HaumenoBanmue
o0opynoBaHust

KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
001eo0pa3oBaTebHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CSI

MAaJIOKOMIIVICKTHBIMHU, €/1.

HU3M.

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX
OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

He MeHee 10 mpemnapaToB U3 NPUBEICHHOTO HUXKE CIIHUCKA:
Bnaxwnsiii mpenapar "be33yoka"

Bnaxusiit npenapat "I"agroka”

Bnaxnsiii npenapar "BHyTpeHHEee cTpoeHue OprOXOHOTr0ro MOJUIIOCKa"
Brnaxxubiil npenapat "BHyTpeHHee cTpoeHue KpbICchl'”

Bnaxwnsiii npenapar "BHyTpeHHee cTpoeHue asaryuKu"

Bnaxxubiil npenapat "BHyTpeHHee cTpoeHre NTUIbI"

Bnaxnsiii npenapat "BHyTpenHee crpoeHue pbiob"”

Bnaxunsiii npenapat "Kapacp"

Bnaxusiit npenapar "Kopensb 6060Boro pactenus ¢ kixyoeHbkamu"
Bnaxunsiit npenapat "Kpeserka"

Bunaxnsiii npenapat "Hepenga"

Bnaxxusbrit npemapar "Pa3BuTre KOCTUCTOM pHIOB"

Bnaxwusiii npenapat "Pa3zButue Kypuiist"

Brnaxusiit npenapar "Craudomerysa"

Bnaxwnsiit npenapar "Tputon"

Brnaxxusiit npenapat "Yepenaxa GonotHas"

Brnaxnsiit npenapar "Yx"

Bnaxnsiii npenapar "Amepuna”

2.2.

Kommuekt repOapues
JEMOHCTPALIMOHHBII

HazHaueHue: ne€MOHCTPAaLIMOHHOE,

OCHOBA JJIs1 KpeIUIeHUs: repOapHbIil JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

He MeHee 8 repOapHeB W3 NMPUBEICHHOTO HWXKE crucka: HazHauenwue:
JEMOHCTPALIMOHHOE,

OCHOBA JJIs1 KpeIUICeHUs: repOapHbIil JIUCT,

CIIMCOK 3KCIIOHATOB: HAJIM4NE

He MeHee 8 repOapreB U3 MPHUBEICHHOTO HUKE CITHCKA:
['epOapuii "/lepeBbs U KyCTapHUKHU"

['epGapwii "Iukopactymue pacteHus"

["'epOapuii "KopmoBsle pactenus"

1 mrr.

1 mrr.




HaumenoBanmue
o0opynoBaHust

KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
001eo0pa3oBaTebHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CSI

MAaJIOKOMIIVICKTHBIMHU, €/1.

HU3M.

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX
OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

I'epGapwuii "KynbrypHbie pacTeHus"

I'epbapuii "JlekapcTBeHHbIE pacTeHUS"
I'epGapwuii "MemoHocHBIC pacTeHUS"
['ep6apuit "Mopdonorus pactenmii”
['ep6apuii "OcHOBHBIE TPYIIIBI pacTeHU"
['epbapuii "Pacturenbuble coobmiecTna”
['epbapuii "CenbCcKoX0341CTBEHHBIE pacTeHUs"
['epGapuii "AnoButsie pactreHus"

['epGapwuii Kk Kypcy OCHOB 1O 00111el OMOJIOTHH

2.3.

KommnekT  komnekuumii
J€EMOHCTPALIMOHHBIN
(Mo  pa3HBIM  TeMaMm
Kypca OHOJIOTHH)

Ha3naueHnue: 1eMOHCTpallMOHHOE,

OCHOBA JJIs1 KpEIUIEHUS: HAaIU4ue,

HaKJIeHKHU C HAMMEHOBaHUEM: HAJIMUUe

He MeHee 10 xoyuteKnuii U3 MPUBEIEHHOTO HIKE CITUCKA!
Konnekuus "I"onocemeHHble pacTeHUS"
Komneknus "O6utaTenn MOpckoro aHa"
Konnekuus "[laneonronornueckas”
Komnexkuust "IlpeacraBurenu  oTpsioB
HACEeKOMBIX: He MeHee 4

Konnexuus "[IpuMeps! 3aUTHBIX MPUCTIOCOOIEHUH Y HACEKOMBIX"
Komnexkuust  "IlpucnocoOutenpHble  U3MEHEHHS B KOHEYHOCTSX
HACeKOMBIX"

Konnekuus "Pa3zBuTne HACEKOMBIX C HETIOJIHBIM IIPEBPALLIEHUEM "
Konnekuus "Pa3BuTre HaCEKOMBIX € MOJHBIM MTpeBpalieHuEM"
Komnexnug "Pa3sutne nmeHuis"

Kosmexnus "Pa3sutue 6a00uku”

Konnexkuus "PakoBrHBI MOJITIOCKOB"

Komnexnus "CemeiictBa 6a60uek"

Konnekuus "CemelicTBa xykoB"

Komnexnuga "Cemena u mioasr"

Konnexuus "dopma cOXpaHHOCTH UCKONIAEMBIX PACTEHUIN U KUBOTHBIX "

HAaceKOMBIX" KOJIWYECTBO

1 mT.

1 .




HaumenoBanmue
o0opynoBaHust

KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
001eo0pa3oBaTebHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CSI

MAaJIOKOMIIVICKTHBIMHU, €/1.

HU3M.

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX
OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

Habop naneontonormueckux Haxonok "lIpoucxoxneHue uenoBeka'
KOJIMUECTBO MOJieNIeil: He MeHee 14

XUMUA

3.1.

JeMoHCTpalmoHHoe
obopyaoBaHue

CocTaB KOMILIIEKTA:

Cronuk nogbeMHublii HazHaueHue: cOopka yueOHbIX YCTAaHOBOK,

pasmep crosiemHunbl: He MmeHee 200*200 MM,

TUTaBHBINA TIOJTHEM C ITOMOIIBIO BUHTA: HAINYHE

[taTtus JIEMOHCTPAIOHHBIHA XUMHYECKUMN: Haznauenwue:
JIEMOHCTpaIHs MPUOOPOB U YCTAaHOBOK,

0T10pa, CTEP)KHU, JTANKU, My(ThI, KOJIbIIa: HAJTHYNE,

BO3MOYXHOCTH 3aKPEIUICHHUS JIEMEHTOB Ha Pa3IMYHON BBICOTE: HAINYHE
Amnmapar nans  [poOBENEHUs XUMHYECKHX peakuuid: Hasnauenwue:
JEMOHCTpAIHs XUMUYECKUX PEaKIuii,

HOTJIOTUTENb NApOB U I'a30B: HAJIMYHE,

MaTepuai KoJobl: CTEKIO

HaGop st snekTponusa AeMOHCTpalnoHHbIM: Ha3zHaueHue: mu3yueHue
3aKOHOB AJIEKTPOJIH3a, COOpKa MOJIENN aKKyMYJISITOpa,

€MKOCTh: HaJIM4ue,

AIIEKTPOBI: HATNYHE

Kommnexkt  mepHbix  kon®  mamoro  oOwbema:  HasnaueHwue:
JIEMOHCTPAIIMOHHBIE OTIBITHI,

00beM k0110: oT 100 M go 2000 mut,

KOJIMYECTBO KOJIO: He MeHee 10 miT.,

MaTepHai Kojb: CTeKIIO

Ha6op ¢nakonor (250 — 300 M1 a1t XpaHEHHs paCTBOPOB PEaKTHBOB).
Haznauenue: xpaneHue pacTBOPOB PEAKTHBOB,

Kor4uecTBO (priakoHOB: HEe MeHee 10 miT.,

MmatepHal (pIaKOHOB: CTEKIIO

npoOKa: HaJIMIue

[lpubop IS OMBITOB TO XHMHHA C OJCKTPUYECKHM  TOKOM

1 mrr.




KonmyecTBO eqMHUAIL 115
001eo0pa3oBaTebHbBIX

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX

Ne Haumerosanue Kparkue npuMepHbIe TEXHHYECKHE XapaKTEPUCTHKHA OpraHusauuii, ne OpraHM3anuii, ABISAIOIUXCS
o0opynoBaHust ABJIAIOIIHXCS
MAJIOKOMILTEKTHBIMH, /1. MAJOKOMILUICKTHBIMU, €.
H3M. H3M.
(;1abopaTopHBIii)
[Tpubop AN WITIOCTpALMK 3aKOHA COXPAHEHMSI MacChl BEIIECTB: COCY]
JlangonpTa: HaIM4HUeE,
npoOKa: HAJIM4Iue,
THUII PUOOpa: TEMOHCTPAITMOHHBII
JenurenbHast Boponka: HasHauenue: pasaeneHue IBYX >KHIKOCTEH IO
TUIOTHOCTH,
MaTepuai BOPOHKH: CTEKIIO
YcTaHOBKa /TS IEPETOHKY BellecTB: HasHaueHue: 1eMOHCTpaIus
OUYHMCTKHU BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOIMIBHHK JIJISI OXJIAXKICHUS, JJIOHK, MPOOKa: HATMIHE,
JUIMHA YCTaHOBKH: HEe MeHee 550 Mm
[Tpubop s MOJTyYeHUs Ta30B: Ha3HAUCHUE: TTOJTyUYCHUE Ta30B B MAJIbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 peIMeToB
bans xkomOuHMpoBaHHas naboparopHas: bans BoasHas: HamU4Me,
KOJIbIIa CMEHHBIC C OTBEPCTHSMU PA3HOTO JHAMETPA: HATNIHE,
TUTMTKA SJIEKTPUUYECKas: HATUIUE
®dapdopoBas crymnka ¢ nectukoMm: Ha3Hauenue: mis pa3MenbueHUs
KPYMHBIX (Ppakiuii BEIIECTB U MPUTOTOBICHHSI MIOPOIIKOBBIX cMecen
Kommiekt repmomeTpos (0 — 100 C; 0 — 360 C)
CocTaB KOMIIIIEKTA:
Habop «Kucnots» (a30THas, cepHas, coisiHasi, oprodochopHas)
Habop «I'mapokcuap» (tuapokcun Oapusi, THAPOKCHI — Kalus,
KoMIiekT xumuteckux | TAPOKCHIL KaITbIHS, THPOKCHL HATpPHSI)
3.2. Habop «Oxcuasl MeTamioBy» (aTlOMUHUS OKCUI, Oapus OKCHUJ, jKeje3a 1 . 1 .

pEaKTHUBOB

(1) oxcun, kampitust okcua, maraus okcua, mean (I1) okcmna, nuHKa
OKCH/T)

Hab6op «lllemounsie u mien09HO3eMeNbHBIE METAUIBD) (JTUTHI, HATPUH,
KaJIbIN )
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KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
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opraHu3anmii, He
SIBJISTIOIIMX CSI

MAaJIOKOMIIVICKTHBIMHU, €/1.
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Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX
OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

Habop «MeTamib (aTrOMUHHM, )KEIe30, MarHUM, Me/Tb, ITMHK, OJIOBO)
Hab6op «lIllenouynsie u menouyHo3eMelIbHbIE METaUIb» (JTUTUM, HATPUH,
KaJTbIIHIA )

Habop «Orneonacusie BemecTtBa» (cepa, (ocdop (KpacHbI), OKCHI
hocdopa(V))

Habop «I"anorensi» (noa, 6pom)

HaGop «l'anorenuap» (aIrOMHHUSA XJIOPUJ, aMMOHMS XJIOpHJI, Oapus
xyaopun, xeneza (III) xmopua, xanus Hoaum, Kaius XJIOPHUMA, KaabIus
XJOpU, JUTHs XJopuna, maruus xmopua, meau (I1) xmopua, nHarpus
Opomuz, HATpUst PTOPUI, HATPHUS XIOPUT, IUHKA XIOPHU)

Ha6op "Cynbdatel, cynbdunel, cynbpursl" (amroMuHus cynbdar,
ammonust cyibdart, xeneza (II) cynmsdun, xenesa (1) cymbdar, 7-mu
BOJIHBIN, Kanus cynbdar, kodansta (II) cynbdar, maraus cynbdat, Meau
(M) cynbdar Gessomubiit, meau (Il) cynabdar 5-Tu BoAHBINA, HAaTpUs
CyabGua, HaTpus CyabQUT, HATpUs CyIabdaT, HATpUs THIpOCYiIbdar,
HUKEJS Cyibdar

HaGop "KapOonatel" (amMmmoHMs kKapOoHat, kanust kapOonat, meau (II)
KapOOHAT OCHOBHOM, HaTpuUsl KapOOHAT, HaTpUsI TUAPOKapOOHAT)

HaGop "®ocdarsl. Cunnkatel" (Kaiaust MOHOTUIpoOopTOodochaT, HaTpUs
CHJIMKAT 9-TH BOJHBIN, HaTpus opTodocdar Tpex3aMelleHHbIH, HaTpUs
muruapodocdar)

Ha6op "Amneratsi. Pomanuapl. CoenuHeHus >xene3a" (Kanus aierar,
kanust geppo(Il) rexcaunanua, kamust geppo (III) rekcanmonny, xanus
POJaHU], HATPUS areTaT, CBHHIIA alleTaT)

Habop "Coeaunenust mapranmna" (kaausi nepmanranat, mapranua (IV)
okcun, mapranna (II) cynbdat, maprania XJIopum)

Ha6op "Coenunenust xpoma" (aMMOHHUS JUXpoMart, Kajusl AMXpOMArT,
kanus xpomat, xpoma (I11) xigopua 6-Ti BomHBIH)

HaGop "HwutpaTsl" (adtoMUHMS HHUTpaT, aMMOHHS HHUTpAT, Kauus
HUTpAT, Kajblus Hutpat, meau (I1) Hutpar, Hatpusi HUTpaT, cepedpa




KonmyecTBO eqMHUAIL 115
001eo0pa3oBaTebHbBIX

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX

HaunmeHnoBanue OpraHu3auuii, He .
Ne Kparkue npuMepHbIe TEXHHYECKHE XapaKTEPUCTHKHA OpraHM3anuii, ABISAIOIUXCS
o0opynoBaHust AIBJISIIOIIMAXCS
MAJOKOMILUICKTHBIMU, €.
MAaJIOKOMIIVICKTHBIMHU, €/1.
H3M.
HU3M.
HUTpAT)
HaGop  "Wumukatopel"  (JaKMOWJ,  METHUJIOBBIM  OpaHXKEBBIH,
dbenondranenn)
Ha6op "Kucnopoaconepxampe oOpraHudeckue BemiecTBa' (ameToH,
DIALNEPUH,  JUATWIOBBIA  3Qup, COUpPT  H-OYTUIIOBBIH,  CIHPT
W30aMWJIOBBIM, CHOUPT W300YTWIOBBIM, CHUPT OTHIOBBIK, (deHo,
(dbopmanuH, STHICHTIIMKOb, YKCYCHO-3TUIIOBBIHA 3PHP)
HaGop "VYrmeBomoponsl" (OeH3uH, rekcaH, HepTb,  TOJIYOI,
[UKJIOTECKaH)
Ha6op "Kucnotsl opranuueckue" (KHCIOTa aMUHOYKCYCHas, KUCIIOTa
OeH30ifHas, KuUCIOTAa MacisHasi, KHUCIIOTa MypaBbHUHAas, KHUCIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAs, KHCIOTAa CTEAPUHOBAas, KHCIOTa
YKCYCHasl, KUCIJIOTa LIaBeJieBast)
HaGop "YrneBonwsl. AMuHb" (aHWJIMH, AHWIUH CEPHOKHUCTBIA , [I-
TJII0K03a, METUJIAMUH THAPOXIIOPUJ , caxaposa)
HazHaueHue: 1eMOHCTPallnOHHOE,
BU/| YITAKOBKH: KOpOOKa,
ONHUCaHUE: HATN4He
CocraB KOMILIEKTA:
Komnexnus "Bomokaa"
Konnekuus "KaMeHHBIN yroib ¥ MPOyKTHI €ro nepepadboTku”
. | Komneknus "MeTtasibsl ¥ ciiaBbl"
KoMmnekr  Kosutekuui " "
3.3. Konnekuust "Munepains! 1 ropHsie nopoast" (49 Bu1oB) I . 1 wrT.

n3 CIIMCKa

Komnexuus "MunepanbHble yaoopeHus"
Konnexkuus "HedTs u mpoaykTsl ee nepepadoTku”
Konnekuus "Ilnactmaccer”

Komneknusa "Tonauso"

Konnexkuus "Uyrys u crans"

Komnexnnsa "Kayuayk"

Konnekuus "lkana TBepaoctu”




KonmyecTBO eqMHUAIL 115
001eo0pa3oBaTebHbBIX

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX

Ne Haumerosanue Kparkue npuMepHbIe TEXHHYECKHE XapaKTEPUCTHKHA OpraHusauuii, ne OpraHM3anuii, ABISAIOIUXCS
o0opynoBaHust ABJIAIOIIHXCS
MAJIOKOMILTEKTHBIMH, /1. MAJOKOMILUICKTHBIMU, €.
H3M. H3M.
HaGopel 11 MopaenupoBaHUsT CTPOECHMSI OPIaHUYECKUX BELIECTB
(yuenuueckue) He MeHee 4 mIT.
4. | ®DU3UKA

CocraB KOMILIEKTA:
[IIratus JEMOHCTPALIMOHHBIN: Ha3nauenue: [IpOBEICHUE
JEMOHCTPALIMOHHBIX OIBITOB, OCHOBAaHWE, CTEP)KEHb, JIANKH, KOJIbLA,
My(ThI: HanMune
Cronuk noabeMHBI:
Tum cTonuka: yaeOHbIi/1abopaTopHbIH,
0I10pa, CTEP’KEHb BUHTOBOM, BUHT PEryJIMPOBOYHBIN: HAJTUYNE,
(GYHKIUS ObEMA U OIyCKaHUS CTOJIUKA: HAJINYHUE
McTOYHUK IOCTOSIHHOT'O U NIEPEMEHHOT0 HanpsbkeHus: Haznauenue: i
NUTaHUSL  PEryJIUpyeMbIM IEPEMEHHBIM M  IOCTOSHHBIM  TOKOM
IIEKTPUYECKUX CXEM,
gacrota, I'1: 50,

O6opynoBanue Uit | moTpebnsiemast MOITHOCTE, BA: 10

4.1. | neMOHCTpallMOHHBIX MaHoMeTp KUIAKOCTHOM JEMOHCTpanMOHHBIN: Hasnaduenuwe: s I . 1 wrT.
OIIBITOB uzMepenus: nasineHus 1o 300 MM BOASHOrO croji6a BBINIE M HHKE

aTMOC(epHOro JIaBJICHHUS,

crexyisiHHas U-o0pa3Has TpyOKka Ha MOJICTaBKe: HaIU4YHe

KamepToH Ha pe3oHaHCHOM siuke: Ha3zHaduenue: nisi JeMOHCTpaluu
3BYKOBBIX KOJI€OaHU U BOJIH,

JIBa KaMepTOHA Ha PE30HUPYIOIIUX SIIHUKaX: HAIUYHE,

PE3NHOBBIN MOJIOTOYEK: HAIMYHE

Hacoc BakyymHBI C 3nekTponpuBojgoMm: HasHauenuwe: co3naHue
paspsHKEHUS WK U30BITOYHOTO JIaBJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUIIEHUE >KUJIKOCTH TNPHU MOHUKEHHOM JIaBJICHUH, BHELIHEE U
BHYTPEHHEE JIaBICHUE U JP.

Tapenka BakyymHas: HazHaueHnue: 1eMOHCTpALys ONBITOB B 3AMKHYTOM
00BbeMe C pa3pexeHHBIM BO3YXOM,
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KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
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Kosn4uecTBO eTUHUILL TSI
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OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI M3 TOJICTOTO CTEKJIa, PE3MHOBAs
MPOKJIA/IKA, JIEKTPUUYECKUM 3BOHOK: HATUYHE

Benepko Apxumena: Haznadyenue: neMoHCTpanus ACHCTBUS JKUIAKOCTH
Ha TIOTPY)XKCHHOE B HEE TEJIO M M3MEPECHUE BEIMYUHBI BBHITAIKHBAIOIICH
CHUIBI,

BEJICPKO, TEJIO IWIMHIPHYECKON (OPMBI, MPYKUHHBIA JHHAMOMETD:
HaJIM4Hne

OrnuBo BoO3aymHOe: HaszHaueHue: JEeMOHCTpalMs BOCILUIAMEHEHHS
TOPIOYCH CMECH TP €€ OBICTPOM CIKATHH,

TOJICTOCTCHHBIM IWIMHIpP, TOPIICHh HA METaUIMYECKOM IITOKE C
PYKOSATKOM, OJCTaBKa AJIs WIMHIPA: HATHYUE

[Tpubop uIst JEMOHCTpAIMK JaBJICHUS B JKUAKOCTH: Ha3HadeHwme:
JEMOHCTpAIMsI U3MEHEHUS TaBJICHUSI ¢ TITyOUHOM MOrpy>KeHus,

JMATYUK JIaBJICHUS, KPOHINTEHH JUIsl KPEIUICHHWS Ha CTEHKE COCyaa:
HaJIN4ne

[Tpubop nnst nemoHcTparuu arMocepHoro aaBieHus (MaraeOyprckue
nonymapus): Ha3zHadeHuwe: JeMOHCTpalus CHJIBI  aTMOC(epHOro
JIaBJICHMUS,

JIBa Pa3bEMHBIX METAUTMYECKHUX MOJYIIapus C MPOYHBIMH PyYKaMH U
XOpOoIIo MPUILTA(OBAHHBIMU KPasiMU, HHIIIIETh C KPAHOM: HAJTUIHE,
CO3/1aBaéMO€ BHYTPH IIAPOB BAKYYMMETPUUYECKOE JIaBIIiCHUE: HE MEHee
0,05 MIl1a,

MaKkcHUMaibHOe paspbiBatoliee ycuue: He menee 90 H

HaGop Ttenm paBHOro oObema: Hasnauenwe: s ompeneneHus U
CpPaBHEHMSI TEIJIOEMKOCTH W IUJIOTHOCTH  PA3IUYHBIX  TBEPABIX
MaTepHaioB,

WIMHJIPHI U3 PA3IMYHBIX MaTEPHATIOB: HE MeHee 3 IIT.,

KPIOYKH JJTS TTOIBEITUBAHUS IIIMHIPOB: HATMIUE

HaGop Ten paBHOW wMmaccel: HasHauenue: 1 ompeneneHus U
CPAaBHEHHIO TUIOTHOCTH PA3JIUYHBIX MAaTEPHAJIOB,
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H3M.

HWIMHJPBI U3 PA3IMYHBIX MaTepHaliOB: HE MeHee 3 IIT.,

KPIOYKH /IS MOABEIINBAHUS IUJIUHIPOB: HATMYUE

Cocynpl coobmiaromuecs: Ha3naueHue: AeMOHCTpalus OJMHAKOBOIO
YPOBHSI OJHOPOJHOW J>KHAKOCTH B COOOIIAIOLIMXCS MEXIy COOOM
cocyaax pa3Hoii (hopmbl,

cooOmrarommecs CTeKISTHHBIE TPYOKH pa3Hoil pOpMBI: HE MeHee 3 MIT.,
MOJICTAaBKA: HaJIH4Ke

TpyOka Hetorona: Ha3sHauenue: 1eMOHCTpAIHsl OJHOBPEMEHHOCTH
NaJeHUs Pa3IMYHBIX TENl B Pa3peKEHHOM BO3IyXeE,

(GyHKIMS TOIKITIOUYEHUS K BAKYYMHOMY HAcOCY: HAJIMYUE,

muHa TpyOku: He menee 80 cm.,

PE3UHOBBIC MPOOKHU, HUMITIENb: HATHMYHUE,

KOJIMYECTBO TeJ B TpyOKe: HE MeHee 3 MIT.

[Tap ITackans: Haznadyenue: neMOHCTpanus nepeaayd MpoU3BOAUMOTO
Ha JKUJKOCTb JIaBJIEHUS B 3aMKHYTOM COCYJE, JEMOHCTpALMs MOJAbEeMa
YKUJIKOCTH TIOJT IEHCTBUEM aTMOC(EPHOTO JaBICHUS,

METAJUIMYECKUI LWJIMHIP C ONpaBaMHy, MOPLIEHb CO IITOKOM, IMOJIBIHA
METaJUTMYECKHUH IIap ¢ OTBEPCTUSIMU: HAJTMYHE,

JUTMHA IIHHIpA: He MeHee 22 M,

JUaMeTp I1apa: He MeHee 8 cM

[ITap ¢ konpuom: Ha3HaueHue: AeMOHCTpalus pacUIMPEHHs] TBEPAOTO
TeJa MpU HarpeBaHUH,

HITaTUB, METAJUTMUECKOE KOJIBIIO ¢ My(QTOH, IIap ¢ NENOYKOM: HATU4He,
JUIMHA IIeI0YKHu: He MeHee 80 MM,

JMaMeTp I111apa: He MeHee 25 MM

[umuaapsl CBUHIOBBIE CO CcTpyroMm: Ha3HadeHue: aeMOHCTpanus
B3aUMHOTO MIPUTSHKEHUS] MEX1y aTOMaMH TBEPJIbIX TET,

KOJIMYECTBO OJIMHAKOBBIX ITWJIMHIPOB: HE MEHEE 2 IIT.,

MaTtepual HWJIMHIPOB: CTallb U CBUHEI],

KPIOUKH J1J1s1 TO/IBEIIMBAHUS: HATUYHE,
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CTpYT, HAaIpaBJISIOIIas TPyOKa: HaTMIne

[Tpubop Jlenna: Hasnauenuwe: JUIsI HCCIEIOBaHUSA 3aBHCHUMOCTH
HAIpaBJIEHUs HMHAYKLUHOHHOIO TOKa OT XapakTepa HW3MEHEHUs
MarHMTHOI'O IIOTOKA,

CTOMKa C KOPOMBICIIOM: HAJIMYHE,

KOJINYECTBO AIIOMUHUEBBIX KOJIEIl: HE MeHee 2 IT.,

IPOPE3b B OJJHOM U3 KOJIELl: HaJu4ne

Maruur IyrooOpa3HbIi JE€MOHCTPALIMOHHBIN: Haznauenue:
JIEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHUTOB,

TUI MarHUTa: HAMAarHUYEHHBIH OpyCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MEHee 2,

0003HaueHHE MOJIFOCOB MArHUTA: HAJTNUUE

Marnut 1OJOCOBOM  JeMOHCTpalMoHHBIM  (mapa): Hasnauenwue:
JEMOHCTpPALMSI CBOMCTB IIOCTOSIHHBIX MArHUTOB,

TUIl MarHWTa: HaMarHWYeHHbINH OPYCOK MPSIMOJIMHENHON (HOPMBI,
KOJINYECTBO LIBETOB MarHuTa: He MeHee 2,

0003Ha4YeHNE MOJIFOCOB MarHuTa: HaJIlM4uKe

Crpenku MarHuTHele Ha 1ratuBax: HasHaueHue: JeMoOHcCTpanus
B3aMMOJICHCTBHSI  IOJIFOCOB MAarHUTOB, OPHUEHTAllUM MarHuTa B
MarHMTHOM TIIOJI€,

HaMarHW4YeHHasl CTpeJiKa: HaJu4ue,

KOJINYECTBO 1[BETOB MarHuTa: HEe MEHee 2,

MOJICTAaBKA: HAaJIU4YKe

Habop nemoHcTpanmoHHblii "DnekTpocTaTuKa" (3J1€KTPOCKONbI (2 IMIT.),
CyaTaH (2 mT.), HaJoyka CTEKISHHAsA, Majoyka >00HUTOBAS, IITATHUBHI
M30JUpYyromHe (2 1IT.)

MamHa ~ 37eKTpoQopHas  WIM  BBICOKOBOJIBTHBIH  HCTOYHHK:
Haznauenue: a1 MOMy4deHHs] DIIEKTPUYECKOTO 3apsiia  BBICOKOTO
NOTEHLIMANA U MOJy4YeHHUsI HCKPOBOI'O pa3psa,

JCKU Ha CTOMKaX: HaJIU4ue,
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KOJINYECTBO JIEHICHCKMX OaHOK: HE MEHee 2,

[I0JICTaBKA: HAJIU4Ne

Kommnext npoBonos: yinna: He menee 500 mm - 4 it , 250 MM - 4 .,
100 MM - 8 wT., Ha3HAYEHHUE: JUIS MOAKIIOYEHUS JEMOHCTPALIMOHHBIX
npubopoB U 000pyAOBaHMS K HCTOYHHUKY TOKa, Ui COOpKH
AIIEKTPUYECKUX LIETel, BKIOYas 3JeMeHThl U3 padoTsl "llocTossHHBIN
ANEKTPUIECKUHN TOK"

4.2.

O6opynoBanue TUTSt
71a00paTOpHBIX paboOT U
YUEHHUYECKUX  OIBITOB
(Ha 0a3e KOMIUIEKTOB
st OI'D)

HITaTuB 1abOpaTOpHBIN C AeprKaTEIIMU

BECHI DJICKTPOHHBIE

MeH3ypKa, rpenen usmepenus 250 mi

nuHamometp 1H

nuHamometp SH

UUJUHAP CTAIbHOM, 25 cMm3

LWIMHAP aJTIOMUHUEBBINH 25 cM3

[IWTHH]IP aTFOMUHUEBBINA 34 cM3

LWIMH/P MJIACTUKOBBIN 56 cM3 (JU1s1 u3MepeHus Cuiibl ApxumMena)
npyxuHa 40 H/m

npyxuna 10 H/m

rpy3st o 100 1 (6 mmit.)

rpy3 HaOOpHBIN ycTaHaBIMBaeT Maccy ¢ marom 10 T

MepHas JICHTa, JINHEKa, TPaHCTIOPTUD

OpYCOK C KPIOUKOM M HUTBIO

Hanpasistromas amuHoi He MeHee 500 MM. JIoKHBI OBITH 00ecIieYeHBI
pasHble K03 UIMEHTHI TPEeHUs OpyCKa 110 HalpaBJIsroIei
CEKYHJIOMEp JIEKTPOHHBIN C JTaTYUKOM

HaIpaBJISAONAs CO MKAION

OpYCOK JI€pEBSHHBIN C yCKOBBIM MarHUTOM

HUTSIHOM MasiTHUK C TPY30M C ITyCKOBBIM MarHUTOM M C BO3MOXHOCTBIO
U3MEHEeHUS JUTMHBI HUTH

pblyar




HaumenoBanmue
o0opynoBaHust

KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
001eo0pa3oBaTebHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CSI

MAaJIOKOMIIVICKTHBIMHU, €/1.

HU3M.

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX
OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

0JIOK MOJBUKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETD

WUCTOYHUK TUTAHHS IMOCTOSHHOTO TOKa (BBIMPSMUTENb C BBIXOJIHBIM
HampspbkeHueM 36-42 B wnm OarapeliHplii OJOK ¢ BO3MOXXHOCTBIO
PETYIHPOBKU BBIXOHOTO HAMPSHKECHUS

BOJILTMETP JIByXIpeaenbHbIi (3 B, 6B)

amnepMerp aByxnpeaenbHbiil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIH pe3uctop (peoctar) 1o 10 Om
COEIMHUTEIIbHBIC MpoBOJa, 20 IIT.

KITIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparomas n1uH3a, pokycHoe paccrosaue 100 Mmm
coOuparorias aTuH3a, GoKycHOe paccTossHue SOMM
pacceuBaroias 1uH3a, GOKYCHOE pacCTOSHUE -75MM
9KpaH

ONTHYECKasi CKaMbsl

cnang «Moaens npeamera»

OCBETUTETh

MONYIIJIMHAP C MJIAHIIETOM C KPYTOBBIM TPAHCTIOPTHPOM
[Tpubop /i U3ydeHHs Ta30BbIX 3aKOHOB

Kanwmsiper

Judpakuuonnas pemerka 600 mTpuxos/MM
Hudpaxuonnas pemerka 300 mTpruxos/Mmm

3epkano

JlazepHas ykaska




HaumenoBanmue
o0opynoBaHust

KpaTkune npuMepHbIe TEXHUYECKHE XapPAKTePUCTHKH

KoauuecTBo equHum 1uist
001eo0pa3oBaTebHbBIX
opraHu3anmii, He
SIBJISTIOIIMX CSI

MAaJIOKOMIIVICKTHBIMHU, €/1.

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX
OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.

H3M. H3M.
[Tonsipons B pamke
Illenu FOura
Karymika MoTok
bnok quonos
bnok xonmeHcaTopon
Kommnac
Marsaut
DIIeKTPOMArHuT
Onuiku Kene3Hble B 0aHKe
TexHosornyeckasi HANPaBJIEHHOCTH

PoGoTorexnuueckuii HaOOp mpeaHa3HAYEH /i M3YyYEHUS OCHOB
pOOOTOTEXHHKH, ICTalieH, y3JI0B M MEXaHHU3MOB, HEOOXOJHMMBIX s
co3aHUsI pOOOTOTEXHUYECKUX YCTPOUCTB.
Habop mnpexacraBnsier coO0M KOMIUIEKT CTPYKTYPHBIX 3JEMEHTOB,
COETMHUTENBHBIX DIIEMEHTOB U AJIEKTPOTEXHUYECKUX KOMITIOHEHTOB.
HabGop mo3Bomsier cobuparh (M TporpaMMUpoOBaTh CcoOUpaembie
MOJIEJIH ), U3 PJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, MOJIETH MEXaTPOHHBIX

06 . U pOOOTOTEXHWYECKHUX  YCTPOHCTB €  aBTOMATU3HPOBAHHBIM

pa3oBaTEIbHBIN .

yOpaBlIeHUEM, B TOM UYUCIIE HA KOJIECHOM XOJy, a TaKkKe KOHCTPYKIIHH,

KOHCTPYKTOP TUTST

1 | mpaxtukn  Grotnoro | CCHOBAHHBIX HA HCIIONL30BAHMHU MEpeiad (B TOM YHCJIC YEPBSIYHBIX U | wr. 1 wr.
pa

IpOrpaMMUPOBAHUS ¢
KOMIUIEKTOM JaTYUKOB

3y0uaThIX), a TAK)KE PHIYATrOB.

CBETOAMOJIHBI MATPUYHBIM JUCIUIE C¢ Oenmoil TMOACBETKOM Ha
KOHTpOJLIIEpE

KonmdaecTBo MOpTOB BBO/IA/BBIBO/IA HA KOHTPOJIIEpE HE MEeHee 6
KonnuecTBo KHOIIOK HE MeHee 4

OO01Iee KoIM4eCTBO dIIEMEHTOB: He MeHe 520 1T, B TOM YHCIe:

1) mporpamMmupyeMblii OJIOK yIpaBJIeHUs, KOTOPBIA MOXET paboTaTh
ABTOHOMHO H B TIOTOKOBOM PEXHME;

2) CepBOMOTOPEI

3) JaTYMK CUIIBI
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OpraHu3anuii, SBISIONAXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

4) naT4YMK pacCTOSTHUS

5) maTumk 1BeTa

6) akkymyJsiTopHast 6arapest

7) IlnacTUKOBBIC CTPYKTYPHBIEC 3JIEMEHTBI, BKIIFOYasi nephopupoBaHHbIC
DJIEMEHTBI: OaJIKH, KYOMKH, OCH U Bajbl, COCIUHUTEIbHBIC 3JIECMEHTBI K
OCsM, IIECTEPHH, NpPEJAHA3HAYCHHBIC [UIA CO3/MaHHS YCPBSIYHBIX U
3yOuaThIX Mepeaay, COeIUHUTEIbHBIC U KPETICKHBIC SJIEMEHTHI;

7) [TporpammHuOe obecrieueHue, UCIIOJIb3yeMOe TSt
POrPaMMHUPOBAHUS  COOMPAEMbIX POOOTOTEXHHUYSCKHX MOCICH U
YCTPOMCTB, JOCTYITHO [T CKAYMBaHUS U3 ceTu MHTepHeT

OO6pa3zoBaTeabHBII
Ha0Op 1O MEXaHHKeE,
MCXaTPOHUKE u
pPOOOTOTEXHUKE

KoMruiekT 1715t u3y4eHusi OCHOB AJIEKTPOHHUKU M POOOTOTEXHUKHU

Habop nomken ObITh peIHA3HAYEH JIJIS IPOBEACHUS YUeOHBIX 3aHATUN
[0 DJJEKTPOHUKE U CXEMOTEXHUKE C IIeJIbl0 M3yueHus Hauboiee
pacmipoCcTpaHEHHOW 3JIEMEHTHOM 0a3bl, MPUMEHSIEMON IS WHKEHEPHO-
TEXHUYECKOTO TBOPYECTBA yYAIIUXCS U pa3pabOTKU YUEOHBIX MOjeNen
pobotoB. Habop momkeH MO3BONATH yYalIUMCS Ha MPAKTUKE OCBOUTH
OCHOBHBIE  TEXHOJIOTHM  IPOCKTUPOBAHUS  POOOTOTEXHUUYECKHX
KOMIUIEKCOB Ha MpuMepe Y4eOHBIX Mojieseld poO0TOB, a TakKe U3yUUTh
OCHOBHBIE TEXHHYECKHE pEIIeHUST B 00JIacTU KUOCPHETHYECKUX U
BCTPAUBAEMBIX CUCTEM.

B coctaB KkommiiekTa JODKEH BXOJAUTh HabOp KOHCTPYKTHUBHBIX
HIIEMEHTOB JIJIs1 COOPKHM MaKeTa MaHUIYJSIIMOHHOTO po00Ta, KOMILIEKT
METAJUIMYECKUX KOHCTPYKTHUBHBIX 3JEMEHTOB Uil COOpPKM Makera
MOOUJILHOTO POOOTA U T.II.

B cocTtaB xommiiekTa BXOIUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3yYEHHUs] OCHOB AJIEKTPOHUKH M CXEMOTEXHHKH, a TaKKe KOMIUIEKT
IIPpUBOJ0OB n JaTYUKOB Pa3sIn4IHOTrO THUIIa JJIA pa3pa60TKI/I
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB koMmIuIeKkTa J0JDKHO BXOAMTH: MOTOPBI C 3HKOAEPOM - HE

1 mrr.

1 mrr.
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MeHee 2IIT, CepBONPHUBOJ OOJIBLION - HE MeHee 4IUT, CepBONPHBOJ
Mallblii - He MeHee 21T, MH(paKpacHBId MaTYUK - HE MEHee 3T,
yJIBTPa3BYKOBOM JaTyuK - HE MeHee 3IUT, JAaT4YUK TeMIepaTypbl - He
MeHee 1T, JaT4yuK OCBEUIICHHOCTH - HE MeHee lmT, Habop
3JIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHJIEHCATOPHI, CBETOAHOMIbI
pa3IMYHOrO HOMMHAJA), KOMIUIEKT IPOBOJOB JUIs OecraeyHoro
OPOTOTUIMPOBAHUS,  IIaTa  OEcraeyHoro  MPOTOTUIUPOBAHMA,
AKKYMYJISITODP U 3apsAHOE YCTPOUCTBO, .

B cocraB komIiekTa 10JKEH BXOJUTh POrpaMMHUPyEMbIii KOHTpOJLIEp,
nporpammupyemsiii B cpene Arduino IDE mnm aHamoru4HeIX cBOOOIHO
pacrpocTpaHsieMblx  cpenax  paspabotku.  IIporpammupyemsiit
KOHTPOJUIEp J0JKEH 00iaiaTh MopTaMu Ul MOAKIIOYEHUS LU(POBBIX
U aHaJoroBbIX ycTpoicTB, uHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth unm WiFi.

B coctaB xommiiekTa AOJKEH BXOAMTH MOAYJb TEXHHUUYECKOTO 3pEHus,
IPEJICTaBIISIIOIIMI COO0M BBIUHMCIUTENBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKpPOIPOIIECCOPOM (KOJI-BO siJiep - HE MeHee 41T, yacToTa sjpa He
meHee 1.2 I'Tu, oobem O3V - He meHee 512M6, 00beM BCTPOEHHOM
namsTu - He MeHee 81'0), MHTErpupOBaHHON KaMepoil (MakcHUMajIbHOE
paspelieHrne BUIEONOTOKa, nepegaBaeMoro no unrepgdeiicy USB - He
meHee 2592x1944 en.) wum onTuueckoil  cucremoi.  Moaynb
TEXHUYECKOT0 3pEeHHs JODKeH o01aJaTh COBMECTUMOCTBIO €
Pa3IMYHBIMM ~ [IPOTPAMMHMPYEMBIMU  KOHTPOJUIEpAMH € MOMOILBIO
untepdeiicoB - TTL, UART, I2C, SPI, Ethernet. Moaynb TeXHHYECKOTO
3peHHsl JIOJDKEeH HMMETh BCTPOCHHOE IporpaMMHOE olecrieueHue Ha
OCHOBE OTIEPAIIMOHHONW CHCTeMBbI Linux, MO3BOJISIONIEE OCYIIECTBISITH
HACTPOWKY CHCTEMbl MAIIMHHOTO OOyYeHHUs MapamMeTpoB HEHpPOHHBIX
ceTell s 0OHapyKeHUsi 00bEKTOB, ONpeeNIEHUsI UX TapaMeTPOB U
JanbHENIeH nIeHTU(PUKAINN.
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KommiekT nomken oOecneunBaTh BO3MOXKHOCTH H3YyYEHHS OCHOB
pa3pabOTKU MPOTpaMMHBIX U alMapaTHBIX KOMIUIEKCOB WH>KEHEPHBIX
cucreM, pemieHuid B cepe "MHTEpHET Bemei", a Takke PEHICHHI B
00sacTi poOOTOTEXHUKHU, MCKYCCTBEHHOTO MHTEIUIEKTa M MAIIMHHOTO
00y4eHwusI.

Kom

NbITEPHOE 000PyI0BaHHE

Hoyt6yx

®opm-pakTop: HOYTOYK;

Kectkas, HeoTKIIIOUaeMas KlaBUaTypa: HaJIu4ue;

Pycckas packiiagka kjaBuaTyphl: HaJIMUUE;

Jnaronanp 5kpaHa: He MeHee 15,6 T10MOB;

Paspemenue sxpana: e menee 1920x1080 nukceneii;

KonuuecTBo snep npoueccopa: He MeHee 4;

KonmgecTBo moTokoB: He MeHee §;

bazoBas TakToBas yactoTa npoueccopa: He Menee 1 I'T;
MakcuMaibpHas TAKTOBAas 9acToTa mpoieccopa: He menee 2,5 ['T1r;
Kbomr-mamare npotieccopa: He meHee 6 MoOaiir;

OO0BeM yCTaHOBIIEHHOM OMEepaTUBHOM MaMsITH: HE MeHee 8 ['0aiiT;
O0beM noaAepKUBAEMOM OTIEPATUBHOM MaMSTH (IJIsI BO3MOXKHOCTH
pacmupenus): He meHee 24 ['0aiT;

O60wem Hakonutenns SSD: He menee 240 I'GaiiT;

BpeMst aBToHOMHO# paboThI OT OaTapeun: He MeHee 6 9acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oonee 1,8 Kr;
Buewmnuit untepdeiic USB crannapra He Huxke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit unrepdeiic LAN (ucnonb30BaHuE MEPEXOIHUKOB HE
IIPEyCMOTPEHO): HATNYHE;

Hanmune momyneit u uatepdeiicoB (MCMOIb30BaHNE MTEPEXOTHUKOB HE
npexycmotrpeno): VGA, HDMI,

becnipoBoaHas cBsi3p Wi-Fi: Hannuue ¢ moanaepxkoit cranaapra IEEE
802.11n nnu coBpeMeHHee;




KonmyecTBO eqMHUAIL 115
001eo0pa3oBaTebHbBIX

Kosn4uecTBO eTUHUILL TSI
001eo0pa3oBaTebHbIX

CKaHep, KOIHUpP)

TexHonorus neyaTu: Jla3CepHas

MakcumanbHOe pazpenieHue neyaru: He menee 1200x1200 Touek;

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

HaumenoBanue OpraHu3auuii, He M
Ne Kparkue npuMepHbIe TEXHHYECKHE XapaKTEPUCTHKHA OpraHu3anui, ABJIAIOIHXCH
o0opynoBaHust ABJIAIOIIHXCS
MAJOKOMILUICKTHBIMU, €.
MAaJIOKOMIIVICKTHBIMHU, €/1.
H3M.
HU3M.
Web-kamepa: Hannume;
Manunynsatop "Mpllb": HaJIU4YKE;
[IpenycranoBieHHAas ONepallMOHHAs CUCTEMA C rpauuecKuM
MOJIb30BaTEIHCKUM HHTEp(eicoMm, obecrieunBaromias padboTy
pacrpoCcTpaHEHHBIX 00pa30BaTEIbHBIX U OOIECUCTEMHBIX
IIPUIOKEHUH: HATTMYHE.
Tun yctpoiictBa: MOV (yHKkunM nedaTu, KOMUPOBAHUS,
CKaHUPOBAHHUA);
®opmar Oymaru: He MeHee A4;
Moy (mpuHTEp, p y . ’
2 [IBeTHOCTD: YepHO-0Oeblii; I . 1 wr.




MNPOP®WUJIbHBIN KOMILIEKT OBOPYJOBAHUSA

TABJIALIA Ne2

HaumeHnoBanue
000opy10BaHus

Kpanme NPUMEPHBIC TEXHUYECCKHE XaPAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(001eoOpa3oBaTesibHbIE
OpraHM3aluu, He
SIBJISIIOILMECST
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuecTBo equHuUL 1JIsI
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHM3almm), eJ. u3M.

BA3OBAS (OBA3ATEJIBHAS YACTD)

ECTeCTBeHHOHaquaﬂ HanpaBJE€HHOCTb

[udposas nabopaTopus
1. 1o 6MoIOTUU
(yueHuueckas)

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA ypoKax 1o OMOJIOTUH B
OCHOBHOI IITKOJIE U TPOEKTHO-UCCIIET0BATENbCKON JEATEIbHOCTH YUALTUXCA.
Kommexranust: becripoBoiHON MyJIBTHIATYUK IO OUOJIOTHH € 6-10
BCTPOCHHBIMH JTaTYUKAMHU:

Jatunk BnaxxHoctu ¢ Auanazonom uzmepenus 0...100%

JlaTuyuk OCBEIIEHHOCTH C IMAala30HOM U3MepeHus He yxke uem ot 0 110
180000 nx

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe 4yem ot 0 go 14 pH

JlaTymK TeMmepaTyphl ¢ JHarna3oHOM H3MEepeHHs He yxe ueM oT -20 110
+140C

JIaT4HK 3JIEKTPOIIPOBOIUMOCTH C IMaNa30HaMU H3MEpEeHHs He yke ueM oT 0
110 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MkCm

JlaTurK TeMnepaTypbl OKPYKArOIIEH cpelibl ¢ TUarma3oHOM U3MEPEHUs He
yxke yem oT -20 1o +40

AKceccyapsl:

Kab6ens USB coeannutenpHbIi

3apsiiHOE yCTPOMCTBO ¢ Kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoJICTBO 10 3KCIUTyaTanuu HudpoBoi 1abopaTopuu
[Mudposas BugcOKaMepa ¢ METAIMYECKUM IITATUBOM, pa3pellieHre He
menee 0,3 Mnmkc

[TporpammHuoe obecrieueHue

MeTtoaudeckue pekomenaanuu He MeHee 30 padboT

YnakoBka

3 .

2 IIT.




HauMeHnoBaHue
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Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He
SIBJISIIOLLMECS]
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3alnuu), el. u3M.

Hannuue PYCCKOA3BIYHOT'O caiita IOAACPIKKH, HATUYNEC BUACOPOJINKOB.

[udposas nabopaTopus
10 XUMUH (YUEeHHUecKast)

ObecrieunBaeT BBIMOJIHEHUE JTA0OPATOPHBIX padOT MO XUMUH Ha YPOKax B
OCHOBHOM IIIKOJIE ¥ IPOEKTHO-UCCIIEAOBATEIIbCKON NEITEIbHOCTH yUaIIUXCSl.
Komruiekramnus:

BecripoBoHOM MyJIBTUIATUNK 10 XUMHUU C 4-MsI BCTPOSHHBIMU JATYNKAMU:
Haruuk pH ¢ nuanazonom usmepenus He yxke ueM ot 0 o 14 pH

JlaTuuk BBICOKOW TeMIEpaTyphl (TEpPMONAPHBII) ¢ AUAa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTauK 2JIEKTPOTPOBOIUMOCTH C IMAINIa30HAMU H3MEPEHUs He yxe 9yeM oT O
10 200 MmxCwm; ot 0 1o 2000 MxCwMm; ot 0 7o 20000 MkCwm

JlaTauk TeMrepaTyphl INIATHHOBBIHN ¢ AWAITa30HOM HU3MEPEHUS HE YKe YeM
ot -30 o +120C

OTtnenbHBIC JATYUKU:

JlaT4rMK ONTHYECKOM IIIOTHOCTH 525 HM

AKceccyapsl:

Kabens USB coenmnHuTensHbII

3apsiiHOE yCTPOMCTBO ¢ Kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoB0o1CTBO 10 KCIUTyaTaIiuu udpoBoit 1abopaTopun

HaGop nmabopatopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomenaanuu He MmeHee 40 pabot

Hannuue pycckosA3pMHOTO caiiTa NOAIEPKKN

Hannuue BUACOPOITHKOB.

3 .

2 IIT.




HauMeHnoBaHue
000py10BaHUs

Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He
SIBJISIIOLLMECS]
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3alnuu), el. u3M.

Hudposas madoparopus
1o ¢usuke
(yueHuueckas)

OOecnieunBaeT BHINOJIHEHUE YIKCIIEPUMEHTOB 10 TEMaM Kypca (PU3HKH.
Komruiekranus:

BecripoBoHOM MyJIBTUIATUUK 110 PU3UKE C 6-F0 BCTPOCHHBIMH TaTYHKAMHU:
[udpoBoii gaTynK TeMIEpaTypsl ¢ AUAMA30HOM U3MEPEHHSI HE yKe YeM OT -
20 o 120C

udposoii gaTunk aOCOTIOTHOTO JABJICHHS C JUAMa30HOM U3MEPEHUS He
yxe yem ot 0 1o 500 xI1a

JlaTyuk MarHUTHOTO TOJIS C TMANIa30HOM U3MEPEHUs He yke 4eM oT -80 110
80 mTn

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

JlaTuuk Toka He yke 4em oT -1 1o +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTesiIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenbHBIE yCTPOMCTBRA:

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

AKkceccyapsl:

Ka6ens USB coennnuTenbHbIIH

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTop A1 npoBeAeHHsI SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 10 AKCIUTyaTaluu nudpoBoii 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroanueckue pexomenaamnuu (40 pador)

Hanunuune pycckosi3pIdHOTO caifTa MOAAePKKU

Hannune Buaeopoamkos.

3 .

2 IIT.

Komnn

HTEepHOE 000pYA0BaHUE

4.

Hoyt0yx

®opm-pakTop: HOYTOYK;

3 mr.

2 IIT.




HauMeHnoBaHue
000py10BaHUs

Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He
SIBJISIIOLLMECS]
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3alnuu), el. u3M.

XKecTkas, HEOTKIIIOUaeMasi KJ1aBUaTypa: HaJIu4due;

Pycckas packiiagka KjaaBuaTypsl: HaJIMYUE;

Juaronans skpaHa: He MeHee 15,6 11oiMoB;

Pazpemenue skpana: He menee 1920x1080 nukcenei;

KomnunuecTBo siep npoueccopa: He MeHee 4;

KonnyecTBo MoTokoB: He MeHee §;

bazoBas TaktoBas yacrtorta npoueccopa: He meree 1 ['T;
MakcumanbHas TaKTOBasi 4acToTa rpoueccopa: He MeHee 2,5 ['T';
Kam-mamste nporeccopa: He MmeHee 6 Moaiir;

O0beM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O06beM noaepKUBAEMON ONEPATUBHON NaMATH (IU1s1 BO3MOKHOCTH
pacmpenus): He MmeHee 24 1'0aiT;

O0neMm Hakonutels SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHO# paboThl OT OaTapeu: He MeHee 6 yacoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIiTOpoM: He Oonee 1,8 Kr;
Buemnuit uarepgeiic USB crannapra He Huke 3.0: He MeHee Tpex
CBOOOTHEIX;

Buemnuit uarepdeiic LAN (ucnonp30BaHME EPEXOIHUKOB HE
MIPEyCMOTPEHO): HAJINYUE;

Hannuue monyneit u untepdeiicoB (MCMonb30BaHUE MEPEXOTHUKOB HE
npexycmorpeno): VGA, HDMI,

becnipoBonHas cBsa3p Wi-Fi: Hannune ¢ moanepxkoit crangapra IEEE
802.11n wim coBpeMeHHee;

Web-kamepa: namuuue;

Manunynstop "Mbelb": HaTMYKE;

[IpenycraHoBieHHas ONEPAMOHHAs CUCTEMA C rpaduyecKum
10JIb30BaTEIbCKUM UHTEp(delicom, obecreunBaronias paboTy

PACIIPOCTPAHCHHBIX O6p8.30BaTeJ'ILHLIX n O6IJ_I€CI/ICTCMHBIX HpHJ’IO)KGHHfII




HauMeHnoBaHue
000py10BaHUs

Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILIEKTa

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIIHECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3alnuu), el. u3M.
el. H3M.
HaJu4ue.
Tun ycrpoiictBa: MOV ((pyHKIIMU neyatu, KOMAPOBAHUS, CKAHUPOBAHUSA);
®opmar Oymaru: He MeHee A4;
5 MOV (nmpunrep, ckanep, | L[BeTHOCTb: yepHO-0OeJIbI; 1 wr 1 wr
' KOITHUD) TexHoIOTHS TIeYaTH: JTa3epHas ' '
MakcumanbHoe pazpenienue nedyatu: He Menee 1200x1200 Touek;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJIBHOE OBOPYIOBAHUE
EcrecTBeHHOHAYyYHAsl HAIPABJIEHHOCTH
ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA ypoKax 1o OMOJIOTUH B
OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIEA0BATENIbCKOM 1€ATEIbHOCTH YUaIUXCSl.
Kommexranust: becnipoBoiHON MyJIBTHIATYUK IO OUOJIOTHH € 6-10
BCTPOEHHBIMH JTATYUKAMM:
Jatunk BnaxkHoctu ¢ aAuanazonom uzmepenus 0...100%
JlaTuyuk OCBEIIEHHOCTH C IUAaNa30HOM U3MepeHus He yxke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanasonom usmepenus He yxe yem ot 0 1o 14 pH
Hudposas nadoparopust | JlaTunk Temreparypsl ¢ IMana30HOM U3MEPEHUs He yxke 4yeM ot -20 1o
1. 1o OMONIOTUHU +140C 1 . 1 .
(yueHmueckas) JlaTuuk AIEeKTPOMPOBOIUMOCTH C IUaNla30HAMU U3MEPEeHUs He yxe 4yeM oT 0

1o 200 MmxkCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MxCm

JlaTyuk TeMnepaTypbl OKpYXKarollei cpejibl ¢ TMana3oHoOM U3MEpEHUs He
yxe gem oT -20 1o +40

Axceccyapbl:

Kabens USB coenuunTeNBHEIH

3apsitHOE ycTpoiicTBO ¢ kabemem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO 1O AKCIUTyaTaluu HudpoBoii 1abopaTopuu
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Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He
SIBJISIIOLLMECS]
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3alnuu), el. u3M.

[udposas BuIeOKamMepa ¢ METAJUIMYECKUM IITATUBOM, pa3pelieHue He
menee 0,3 Mnmkc

[TporpamMmmHoOe obecrieueHue

Meroandeckue pekomeHaanuu He Menee 30 padbor

VYmakoBka

Hanwuaue pyccKosI3pI9HOTO caifTa MOICPKKH, HATMYNUE BUICOPOITHUKOB.

[udposas nabopaTopus
10 XUMHH (yuyeHUYecKasl)

OObecrieunBaeT BBIIIOJIHEHUE J1a0OPAaTOPHBIX padOT [0 XMMUH Ha YPOKax B

OCHOBHOM IIIKOJIE U HpOGKTHO-HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH YHAIIUXCA.

Kommiekranusi:

BecripoBoiHOM MyNIBTUIATUMK 110 XUMHUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOUM TemrepaTypsl (TEpMOMAPHBI) C TMana30HOM U3MEPEHUS
He yxe 4yeM ot -100 o +900C

JlaTuuk AIEeKTPOMPOBOIUMOCTH C IUAaNa30HaMU U3MEPEHUs He yxke 4yeM oT O
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MxCm

JlaTuuk TemMnepaTyphl IJIATHHOBBIN ¢ TUAa30HOM U3MEPEHUS HE YKE YeEM
ot -30 1o +120C

OTtnenpHBIE JATYUKU:

JlaT4MK ONTHYECKOM IJIOTHOCTH 525 HM

AKkceccyapsl:

Kab6ens USB coenuauTeIHHBIN

3apsiHOE yCTPOMCTBO ¢ kKabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO M0 3KCILTyaTanuu uGpoBoit 1abopaTopuu

Ha6op nabopaTopHoii ocHacCTKH

[TporpammHuoe obecrieueHue

MeTtoaudeckue pekomenaanun He MeHee 40 padbot

Hannuue pyccKosi3pIYHOTO caiTa MOJAePKKU

1 .

1 .




HauMeHnoBaHue
000py10BaHUs

Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He
SIBJISIIOLLMECS]
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpraHu3alnuu), el. u3M.

Hannuue BHUACOPOJINKOB.

[udposas nmabopaTopus
no usuke
(yueHuueckas)

ObecrieynBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommnekranus:

BbecripoBoiHOM MyNIBTUIATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[udpoBoii AaTYMK TeMIepaTyphl C JHAa30HOM U3MEPEHHS HE YXKE YeM OT -
20 o 120C

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

JlaTurK MarHUTHOTO TOJISl C AMANIA30HOM U3MEpEHUs He yke ueM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMy U3MEpEeHUs He yke ueM oT -2 110 +2B ;
oT -5 mo +5B; ot -10 no +10B; ot -15 mo +15B

JlaTunk ToKa He yke yem ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ Moka3aTesIMU He MeHee ueM: +2 g; +4 ¢; +8 g
OTnenbHbIE yCTPOHCTBA:

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

AKkceccyapsl:

Ka6ens USB coennuuTenbHBIIH

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpyKTOp A5 IpoBeAeHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 1O 3KCIUTyaTaly HudpoBoi 1abopaTopuu
[TporpammHoe oOecrieueHue

Meroanueckue pexkomeraamnuu (40 pador)

Hannune pyccKos3bIMHOTO caifTa moAIepKKU

Hannune Buaeopoamkos.

1 mrr.

1 mrr.

[udposas nadbopaTopus
1o (PU3HOJIOTUHN

ObecnieunBaeT NpoBeIeHNE UCCIeT0BaHus 10 (YHKIIMOHUPOBAHHUIO
4yenoBeyecKoro oprannsMa. Kommiekramus: becripoBogHON MyIbTHIATUYUK

1 .

1 .
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Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILIEKTa

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIIHECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3alnuu), el. u3M.
el. H3M.

(mpouiIbHBIN ypOBEHB) | MO (PU3HOIOTHH C 5-10 BCTPOCHHBIMH JaT4yiKamMu: JlaTdrK apTepruaibHOrO
nasneHus (0...250 MM pr. CT.)
JlaT4yuK Imysbca ¢ Juana3oHoM u3mepeHus ue yxe yem ot 30 mo 200 ya/mun
JlaTuuk TemmnepaTtypsbl Tejla ¢ AMana3oHOM U3MEepeHus He yxe 4yeM oT +25 1o
+40C
JlaTuuk 4acTOTHI ABIXaHUS C AUANA30HOM HU3MEpeHus He yxke yeM oT 0 10
100 umkia0B/MUH
JlaTuMK yCKOpEHHMs C moka3arensimMu +2 g; +4 g; £8 g
OTtnenpHbIE yCTPOMCTBA:
Hatuuk OKI' ¢ auanasonom usmepenus He yxe ueM ot -300 o +300 mB)
Haruuk pH ¢ nuanazonom u3mepenus He yxe geM ot 0 mo 14 pH
JlaTuMk cuioMep ¢ AuanazoHOM U3MepeHus He yxe yeM oT -40 no 40 H
JlaT4rK OCBEIICHHOCTH C MANa30HOM M3MEpPEeHUsI He yxe ueM oT 0 110
180000 nx
AKceccyapsl:
Ka6ens USB coeannutensHbIi
3apsiiHOe yCTpoicTBO ¢ kaberem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KonctpykTop 11st mpoBeieHUsT SKCIIEPUMEHTOB
KpaTkoe pykoBOACTBO MO dKCIUTyaTaliu HudpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue
MeTtoaudeckue pekomeraanuu He MeHee 20 pabot
Hannune pycckosi3pIMHOTO cailTa MOAACPKKU
Hanuune BuaeopovKoB.
ObecrieunBaeT MPOBEACHNUE YUEOHOTO AKOJIOTMUYECKOTO MOHUTOPUHTA

[udposas nabopaTopusi | MHCTPYMEHTAIBHBIMUA MeTOAaMu. Habop mpuMeHseTCs TP U3yYECHHH | e | e

110 3KOJIOT'HMH

OKOJIOTHH, 6I/IOJ'IOFI/II/I, XHUMUH, FCOI‘pa(I)I/II/I U IIPUPOAOBCACHUS, a4 TAKIKE I
HWHAWBUAYAJIbHBIX UCCICIOBAHUS U HpOCKTHOfI JACATCIIbHOCTH INIKOJIBHUKOB.
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Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(o01eoOpa3oBaTesibHbIE
OpraHM3aluu, He
SIBJISIIOLLMECS]
MaJIOKOMILJIEKTHBIM),
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KoanvecTBo exHuL As
npo¢ujILHOrO
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o0meo0pa3oBaTeIbHbIE
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Kommiekranus: becnpoBogHOM MyIbTHAATYHK I10 3KOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOSHHBIMH JaTYUKAMHU:

JlaT4MK HUTPAT-HOHOB

JlaTuuk XJI0pUI-UOHOB

Harunk pH ¢ quanazonom u3mepenus He yxe ueM ot 0 go 14 pH

JlaTuuk BiaaxHOCTH ¢ auana3zonoM usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C IMAINa30HOM M3MepeHus He yxke ueM ot 0 110
180000 nx

JlaTyuk TemmepaTypsl ¢ JHarna3oHoOM H3MepeHust He yke ueM oT -20 10
+140C

JlaTauK 2JIEKTPOTPOBOIUMOCTH C TMAINIa30HAMU H3MEPEHUs He yxe 4yeM oT O
1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MkCm

JlaTuuk TemriepaTypbl OKpYKarolel Cpeibl C TUama3oHoOM U3MEpPEHUs He
yxe geM oT -20 no +50C

OTtnenbHBIC JATYUKU:

JlaTuuk 3ByKa ¢ GyHKIIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yactoT He MeHee ueM oT 50 'ty mo 8 kI

JlaTuuk BIaXHOCTH MOYBHI C TMANIa30HOM U3MEpeHHs He yxke ueM oT 0 110
50%

Jatuuk kucnopona ¢ nuanazoHom usmepenus ot 0 o 100%

JlaTYMK ONTHYECKOM IIOTHOCTH 525 HM

JlaTumk onrudeckoi miotTHoctr 470 HM

JlaTyuk TypOUIUMETp C Arara3oHoM u3MepeHus He ke ueM ot 0 mo 200
NTU

JlaTyuK OKHCH yIiIepoJia ¢ Juarna3oHoM u3MepeHus He yxke uem ot 0 go 1000
ppm

AKceccyapsl:

Kabenp USB coenunauTenbHblii (2 mT.)
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Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
npo¢ujILHOro
KOMILJIEKTA

(o01eoOpa3oBaTesibHbIE
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3apsiiHOE yCTPOMCTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepKeHb I 3aKPeTICHHS TATYMKOB B IIITATHBE

Kpartkoe pykoBOICTBO TI0 3KCILTyaTaIiy HUPPOBOH J1abopaTOpru
[IporpamMmmMHoe obecrieueHue

Meroandeckue pekomeHaanuu He Menee 20 padbor

YnakoBka

Hanwaue pyccKosI3pIdHOTO caifTa MOICPKKH, HATMYNUE BUICOPOITHUKOB.

Muxkpockon 1uppoBoit

Tun Mmukpockona: OnoJIoruyecKuit

Hacanka MuUKpocKoIa: MOHOKYJISIpHast
Haznauenwue: nabopaTopHsblii

Mertoa uccienoBaHus: CBETIIOE 110JIe
Marepuain ONTHKH: ONTHYECKOE CTEKIIO
YBenudyenne MUKpockorna, kpat: 64 — 1280
Oxynsiper: WF16X

OO0mwexTuBsl: 4x, 10X, 40xs (moanpy>KUHEHHbIH )
PeBonbBepHas rosoBKa: Ha 3 00BEKTHBA

Tun noacBeTKH: 3epKajno UM CBETONON
PacnonoxeHnne moacBeTKN: BEPXHSS U HYDKHSS
Marepuan kopiyca: MeTaul

[IpeameTHsIit cTonuk, MM: 90

Uctounuk nutanus: 220 B/50 'y

Yucno meranukcenei: 1

1 mrr.

1 mrr.

Hab6op OI'D o xumun

B nabop Bxoaat Becsl nabopatopusle anekrponnsie 200 r, ciupToBKa
nmabopaTopHasi, BOpDOHKAa KOHMUYECKas, MaJlouKa CTEKIIsTHHAs, mpooupka [1X-
14 (10 mTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
WIMHAP H3MEepUTENbHBIN 2-50-2 (CTeKIITHHBIN, C TPUTEPTON KPBIIIIKON ),
mTaTUB JUIst pobupok Ha 10 rués, 3axuM NpoOUPOYHBIH, IIMATeb-

1 .

1 .
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Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA

KonnuecTBo equmHun Ans
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KOMILJIEKTA
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noxkedka (3 mryku), Habop GIIaKOHOB IJIsE XpaHEHUsS! PAaCTBOPOB U
peakTuBOB (00BbeM ¢urakoHa 100 mi1 - 5 KOMITIIEKTOB 10 6 MTYK, 00BEM
¢makona 30 mit - 10 KOMIUIEKTOB 110 6 MITYK), UIHMHIP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mryku), crakan Beicokuit 500 mu (3 mTyku), Habop
epLIeil 11 MBIThS OCYABI (EpII ISl MBIThSI IPOOUPOK - 3 IITYKH, €pII JIsI
MBIThsI KOJIO - 3 ITYKH), Xajat Oenblii X/0 (2 mTyKn), HepUaTKH Pe3UHOBbIC
XUMHAYECKHE CTOHKHE (2 MTYKN), OUYKH 3alIUTHBIC, PHIBTPHI OyMakKHbIE
(100 mrtyk), roprouee ais criuptoBok (0,33 ).

B cocraB HabOp BXOIAT pEeaKTHBBI: AIFOMUHUI, KeJe30, COISTHASL KUCIIOTA,
METUJIOPaHXK, peHonpTalenH, aMMHaK, IIEPOKCU BOAOPOIa, HUTPAT
cepeOpa u apyrue; B 00IIeH CII0KHOCTH - 44 pa3IMYHBIX BEIIECTB,
UCIOJIb3YEMBIX JJISl COCTaBJICHUSI KOMIUIEKTOB PEaKTUBOB MPHU MPOBEACHUN
9K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB I10 KYPCY IIKOJIbHONW XUMUH.

VYyeOHnas 1abopatopust
110 HEHPOTEXHOJIOTHH

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

PCFI/ICTpaI_II/ISI AO0JIKHA OCYHICCTBIIAICTCA HCUMHBA3UBHO, CYXUMHU JJICKTPOJaMU.

B03MOXHOCTBIO KpEIUJIEHHS K pyKe YeJIoBeKa, YTO JOJKHO JaBaTh
BO3MO>KHOCTb PEFMCTPUPOBATH NIEKTPUYECKYIO AKTUBHOCTH MBIIIIBI B
obnacTtH, Hal KOTOPOi pacnonaraercs kperuienue. [Ipu HanpskeHun
MBILIIIBI TOJKHA OBITh 00ecrieyeHa BO3MOXKHOCTh HaOIIOICHHUSI TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabaeHUN MBI - €€
OTCYTCTBHUE.

Cencop Tun 2 He menee | mrT., obecrneynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromiaerusmorpammsl (OIII7) onTuyeckum myTem, 3a c4eT
M3MEHEHHUS OTPAKEHHOT'O OT KPOBEHOCHBIX COCYJIOB CBETA, 00HEM KOTOPBIX
M3MEHSETCA MOJ1 BO3/IEHCTBUEM IYJIbCOBOM BOJIHBL. CEHCOp JOKEH ObITh
o0ecreyeH BO3MOKHOCTBIO KPEIUIEHNUS K MOAYIIEYKe MaJIbLIa YeIOBEKa.

1 .

1 .
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Cencop Tun 3 ue menee | mr., o6ecrnedyrnBaeT BO3MOKHOCTb: PETUCTPAINN
curaaia snexTpokapauorpammsl (OKI') He HHBAa3UBHBIM CIIOCOOOM;

peructpauud |, |1 u Il oTBeieHmit; NOIKIIIOUEHHS SJIEKTPOIOB K CEHCOPY C
MIOMOIIBIO COETUHUTENBHBIX TPOBOAOB, 000pyaoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 He menee 1 mT. o0ecnieynBaeT BO3MOXKHOCTb: PETUCTPALIH
CUTHaJIa KO>KHO-TanbBaHn4eckout peakiuu (KI'P), perucrpanust kotoporo
OCYILIECTBIISIETCS HA IOCTOSHHOM TOKE; ITOAKJIIOUEHUS K TEIly YeIOBeKa ¢
MTOMOLUIBIO CYXUX 3JIEKTPOAOB, OJIKIIOUEHHE KOTOPHIX K CEHCOPY
OCYyILIECTBIIsIETCs ¢ oMoIbio TouchProof pazsemos.

Cencop Tun 5 He MeHee 1 T., 06ecreYMBaET BO3MOXHOCTb: PETUCTPALIUN
CUTHaJIa 3JIEKTPUYECKON akTUBHOCTU Mo3ra (O31) ¢ momouibpio cyXux
HEMHBA3MBHBIX 3JIEKTPOOB; PETUCTPALIMU FTEKTPUUECKON aKTUBHOCTH
Pa3HBIX J0JEM MO3ra; MOJKIOYEHHS 2JIEKTPOAOB K CEHCOPY C TOMOIIBIO
COEIMHUTENbHBIX TPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKpEIJIEHUS 2JIEKTPOJOB HAa IOBEPXHOCTH TOJIOBBI.

Cencop Tun 6 He menee 1 mT., o6ecrieynBaeT BO3MOKHOCTD: PETUCTPAIIHA
curHaia kosedanus rpyaHoit kietku (CeHcop IbIXaHMs); ONpeleIeHUs
Y4acTOTHI JAbIXaHHUS.

YcrpoiicTBo 11 cOopa JaHHBIX OT CEHCOPOB U Nepelaun Ha MepCOHATbHBIN
KOMIIBIOTEp 00ecreuynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUYEHHBIX
K HEMY CEHCOPOB U OTIIPaBKY Nnosy4eHHbIX JaHHbIX Ha [IK. [Tonkitouenue
nentpanpHOro Moyt K I1K ¢ momompro USB-ka6ens. LlenTpanbublit
MOJlyJIb UM€EET HE MeHee | IT,: ranbBaHuuecKyo n3ossinuio ot 11K.
LenTpanpHbIif MOAYIb 00ECTIEYMBAET BO3MOXKHOCTD OJIHOBPEMEHHOTO
MOJIKJIIOYEHUS BIUIOTh 10 4 cencopoB. Kax el u3 Bxo10B LleHTpanbHOro
MOJYJIsl UMEET rajbBaHMUECKYI0 3OS0 (00ecredeHrne MeKKaHaATbHOM
rajibBaHuuecKoi n3omsiiun). Ilonkimouenue cencopos K LieHTpanbHOMY
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MOJIYJIFO OCYIIECTBIISIETCS ¢ TTIOMOIIBIO CTICIIHATU3UPOBAHHBIX Pa3bEMOB
turma LEMO, o6GecnieunBaromumx npaBuiIbHOCTD MOAKIIOUEHUS pa3beMa U
CHIDKAIOIIIUX PUCK CITYYAHOTO KacaHUs Pa3beMOB TOKOIIPOBOISIIIHX
YacTel, a Takke 00eCIeYnBaIONINX 3alUTY OT HECAaHKIIMOHUPOBAHHOTO
MTOJIKJTFOUCHUS K TPOU3BOIBHBIM YCTPOMCTBAM.

Monynb «KHonkay He meHee 1 mIT., oOecreynBaeT BO3MOKHOCTD: Pa3METKH
PETHCTPUPYEMBIX CUTHAJIOB i OTMEUATh HE MEHEe 3-X Pa3IMUHBIX KaTeTOPUU
COCTOSIHUM.

Y CTpORCTBO, BXOJIAIIECE B COCTAB JIA0OPATOPHH, TOJKHO 00eCIIeUnBaTh
BO3MOJKHOCTB PETUCTPAIIMU apTEPHUATILHOTO JaBICHUS.

[Iporpammuoe o6ecnieuenue (nanee - [10). JlomkHo obecnieunBaTh
BU3YaJIN3alUI0 U 00pabOTKYy perUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO TIPOTPaMMBI JJOJKHO COCTOSITh M3 BKJIQJIOK, KaX/1ast U3
KOTOPBIX COJEPKUT HAbOp rpaduKoB, HEOOXOTUMBIX JIJIs1 OTOOpAKEHUS
Tpedyemoi nHdopManuu.

JlomkHa UMEThCS BKIIAAKA 711 OJHOBPEMEHHOTO MPOCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO TOJIKIIFOUEHHBIX K [[eHTpaibHOMY MOJTYITIO.
OT0 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOTUTpadudecKoro)
pexxumMa paboThl yCTPOUCTBA.

Taxxke TOMKHBI UMETHCS BKJIAAKH JIJIS1 BU3yaJIU3allMd CUTHAJIOB OT CEHCOPOB
OMT, ®IIT, OKT', KI'P, D3I, cencopa apixaHusi, KHOIIKH; a TaAKKe
MIPOU3BOIHBIX TPaUKOB, HA KOTOPHIX BU3YaTH3UPYIOTCS CHIEITU(UIHBIE [T
TOr0 WJIM MHOTO CUTHAJIA BEJIMYMHEL.

1O nomkHO MaBaTh BO3MOKHOCTH BH3yalU3alliu B 00paboTKH
PETHCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanuzaius CurHana, CrieKTp CUTHaa, aMILUIATY IHBIH TPUTTEP

- ®III': Bu3yanu3anus curHasia, CeKTpa CUrHajia, TaxorpaMMsl, rpaduk
yJibca
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- OKI': Bu3yanusanus CUrHaia, TaxorpaMMsl, rpauk Imysibca

- KI'P: Bu3yanuzanus cursana

- O0I': Bu3yanusanus CurHania, CleKTp CUrHaja, aMIuIuTya alb(a-puTMma,
aMIUINTyAa OeTa-puTMma.

- CeHcop JIbIXaHMs: BU3yallu3al|sl CUTHAA,

- Knonka: Bu3yanusanus curHaia pa3sMeTKH

1O nomKHO UMETh BO3MOKHOCTh KaCTOMHU3alMK U HacTpoiiku [10 s

3¢ GeKTUBHOTO 0TOOpaKeHHs TpadKOB: HACTPOIKA [[BETA, BEIOOP
napaMeTpoB Ul aHAJIM3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpadpukoB. [10 101KHO UMETh BO3MOKHOCTD 3aIUCH U
BOCIIPOU3BEICHUS PETUCTPUPYEMBIX CUTHAJIOB.

B03M0OXHOCTH HACTPOIKH MapamMeTpoB (GUIBTPALUU CUTHATIA C TIOMOIIBIO
(GUIbTpa HIXKHUX YacTOT, PUIIBTPA BEICOKUX YaCTOT, OJIOCOBOrO (huibTpa,
PEXEKTOPHOTO (PUIBTPA.

C nenplo yn00CTBa aHANIM3a CUTHAJIA, JOJKHA UMEThCS BO3MOXHOCTb
3aMMCH PETUCTPUPYEMBIX CUTHAJIOB B (haiii, ¢ mocieayomen
BO3MOKHOCTBIO MX MOCJIEAYIOIIET0 BOCIIpOn3BeIeHHs B JaHHOM [10
(MMUTHPYS PETUCTPAIMIO CUTHAIA B PEXKUME PEATbHOTO BPEMEHH ).

B cocraBe: MeTonmueckre MaTepuaibl sl yUUTENS U 00ydaromuxcs,
OIMCaHME TOKIFOUYEHUS] CEHCOPOB JIA00PATOPUH, HHCTPYKITHH IO
ucnonib3oBanuto 110, onucanue 1a60paTOpHBIX M MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCJIE COJICPIKUT MPE3CHTAIIMOHHBIE MaTEPHaIIbI.
VYnakoBka/kopoOka 1abopaTopuu JOKHA 00ecreunBaTh YA00HOE XpaHEeHHE
U COZIePKaTh MOACKA3KH JUIs PACIIONOKEHHsI CEHCOPOB M YCTPOUCTB
nabopaTopud ISl yI0OHOTO UCITOIB30BAHUS MTPETMOIaBaTEIISIMH 1
00y4aroIuMucs.

TexHoJorn4Yeckas HanpaBJIE€HHOCTD

9.

| OGpazoBarenbHbIid

‘ PoGoToTexunueckuii Ha6op npeaHa3HauCH I U3YUCHUSI OCHOB

1 .

1 .
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KOHCTPYKTOP ULt
IPaKTUKU OJIOYHOTO
IIPOrpaMMHUPOBAaHUs C
KOMIUIEKTOM JIaTYHKOB

POOOTOTEXHUKH, eTalIeH, Y3II0OB M MEXaHIU3MOB, HEOOXOIUMBIX JJIsI
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOICTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEIIbHBIX JIEMEHTOB U 3JIEKTPOTEXHHUUECKUX KOMIIOHEHTOB.
Ha6op mo3BosieT codupath (M IporpaMMUpPOBATh COOMPAEMBbIC MOJICIH ), U3
AJIEMEHTOB BXOJSIINUX B €r0 COCTaB, MOJEIIN MEXaTPOHHBIX U
POOOTOTEXHHUYECKUX YCTPOUCTB C aBTOMATH3MPOBAHHBIM YIIPABJIICHUEM, B
TOM YHUCJI€ Ha KOJIECHOM XOJy, a TaK e KOHCTPYKIIMI, OCHOBaHHBIX Ha
WCIIOJIB30BAaHUH TIepeaay (B TOM YKCIIe YEPBSIYHBIX U 3y0UaThIX), a TaK ke
pBIYAroB.

CBETOJMOJIHBIN MaTPUYHBIN AUCIUICH ¢ O€JI0H MOICBETKOM Ha KOHTPOJLIEPE
KonnuecTBo mopToB BBOAa/BBIBOIAa HA KOHTPOJLIEpE HE MeHee 6
KonuuecTBo kHOTIOK HE MeHee 4

OO0111e€e KOIMIECTBO dIIEMEHTOB: He MeHe 520 MIT., B TOM YHCIIE:

1) mporpaMmupyemblii OJIOK yrpaBlieHUs, KOTOPBIA MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXHME;

2) CepBOMOTOPHI

3) IaT4YMK CHIIBI

4) naTYMK pacCTOSTHUS

5) maTumk nBeTa

6) akkymysTopHas baTapest

7) I1nacTUKOBBIE CTPYKTYPHBIC 3JIEMEHTBI, BKJIFOUas iephOpHUPOBAHHBIC
AJIEMEHTHI: OAJIKU, KyOUKH, OCH M BaJIbI, COSAMHUTEIHHBIC JJIEMEHTHI K OCSIM
, IIECTEePHH, TIPeIHA3HAYCHHBIE IJIS1 CO3/IaHUS YePBIYHBIX U 3yOUaThIX
nepeiad, COSTMHUTEIbHBIC H KPETIeXKHBIC JIEMEHTHI;

7) IlporpammHOe obecrieueHre, UCTIOIb3yEMOE ISl TPOTPAMMUPOBAHHUS
coOupaeMbIX poOOTOTEXHHUUECKUX MOJIETeH U YCTPOUCTB, JOCTYITHO IS
cKaynBaHUs u3 cetr HTepHeT




KoanuecTBo CAUMHHUI JIs1

leO(l)HJlBHOFO KoanuecTBo CAUHUI JIs1
KOMILIEKTa NpoQUILHOIO
Ne Haumenosanue Kpanme NPUMEPHBIC TEXHUYECCKHE XaPDAKTCPUCTUKHA (061He06p230BaTeJ]bHLIe KoMILIeKTA
o0opynoBanus OpraHM3aluu, He (MaJIOKOMILICKTHBIE
ABJIAIOIIHECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3alnuu), el. u3M.
el. H3M.

KommiekT 17151 u3y4eHust OCHOB 3JIEKTPOHUKH U pOOOTOTEXHUKH

Habop nomxken ObITh peiHA3HAYEH /IS IPOBEACHUS YUeOHBIX 3aHATUH 110

JIEKTPOHUKE U CXEMOTEXHHKE C 1IeJIbI0 U3yUeHHsl Harnboiiee

pacnpoCcTpaHEHHOM JIEMEHTHOU 0a3bl, MPUMEHSIEMOM 711 MHKEHEPHO-

TEXHUYECKOI'0 TBOPUYECTBA yUaIllUXcs U pa3pabOTKH yueOHbIX MoJieei

po6oToB. Habop H0mKeH MO3BOIIATh YHAIMMCS Ha IPAKTHKE OCBOUTH

OCHOBHBIE TEXHOJIOTUH IPOEKTUPOBAHUS POOOTOTEXHUUECKUX KOMITJIEKCOB

Ha MpUMepe YIeOHBIX MoJiesiell poOOTOB, a TAK)KEe U3yUYNTh OCHOBHBIC

TEXHUYECKHE PELICHUs B 00JIaCTH KUOSPHETUUECKUX U BCTPAUBAEMBIX

CHCTEM.

B cocraB koMIIeKTa JOKEH BXOAUTh HA0OP KOHCTPYKTUBHBIX 3JIEMEHTOB

11 COOPKH MaKeTa MaHUITYJISIIUOHHOTO pO00Ta, KOMIUIEKT METAJUIMIECKUX

OO0pa3zoBarenbHbIi HA0Op | KOHCTPYKTHBHBIX 2JIEMEHTOB /7151 COOPKM MakeTa MOOMIILHOTO poOOTa U T.1I.
10 110 MEXaHUKe, B cocraB KoMITIIeKTa BXOJUT HA0OP AIIEKTPOHHBIX KOMIIOHEHTOB JIJIS | wr | wr

MeXaTpPOHUKE U
pOOOTOTEXHHKE

U3Y4YEHHsSI OCHOB DJIEKTPOHUKU U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT
MIPUBOJIOB U JJATYMKOB PA3IMYHOIO THUIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B coctaB koMIiekTa JOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBOJT OONBIION - HE MEeHee 41T, CEpBOIIPUBO MaJbIi - HE
MeHee 21T, HH(paKpacHbI TaTYMK - HE MEHee 31T, YIbTPa3ByKOBOI
JaTYUK - HE MEHee 31T, JaTYUK TEMIIEPATyphl - HE MeHee | 1IT, TaTuuK
OCBEIIEHHOCTH - HE MeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPbI, CBETOAMObI PA3IMYHOTO HOMUHAIIA),
KOMIUIEKT IMPOBOOB JUIs OecriaeqHoro MpoTOTUIIMPOBAHNS, I1JIaTa
OecraeqyHoro NpOTOTUIIUPOBAHUS, AKKYMYJIATOP U 3apsIHOE YCTPOICTBO, .
B cocTaB koMIIekTa JOHKEH BXOIUTH IPOrpaMMHUPYEMBIA KOHTPOJLIED,
nporpamMmupyemsliii B cpeae Arduino IDE nnn aHanoruyHeix cBOOOHO
pacrpocTpaHsieMbIX cpefax pazpadotku. IlporpaMMupyemslii KOHTPOJLIEp
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J0JDKEH 00J1a/1aTh TOPTaMH [T MTOIKII0YEeHUS IM(POBBIX U aHATIOTOBBIX
ycrpoticts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth nimn
WiFi.

B coctaB koMIiekTa JOMKEH BXOJUTh MOIYJIb TEXHUYECKOTO 3PEHUS,
MIPEICTaBIISIONINI COO0M BBIYUCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MHUKPOTPOIIECCOPOM (KOJI-BO SIEP - HE MeHee 41T, 4acToTa s/ipa He MeHee
1.2 I'Tn, o6vem O3Y - e menee 512M6, 00beM BCTPOCHHO MaMSsTH - HE
MeHee 81'0), MHTEerpupPOBaHHON KaMepol (MaKCHMallbHOE pa3pellieHne
BHJIEONIOTOKA, nepenaBaemoro 1o uarepdericy USB - ne menee 2592x1944
€/1.) ¥ ONTUYECKON CUCTEeMON. MOyJIb TEXHUYECKOTO 3pEHUs JOKEH
00J1a71aTh COBMECTHUMOCTBIO C PA3IMYHBIMH TPOTPAMMHUPYEMBIMHU
KOHTpoJIIepamMu ¢ moMonisio uarepdetricos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHUSI IOJIKEH UMETh BCTPOEHHOE
porpaMMHoOe oOecrieueHre Ha OCHOBE ONEpallMOHHOM cucTeMsl Linux,
MTO3BOJISIIOIIEE OCYIIECTBIISATH HACTPOIKY CHCTEMbI MAlTMHHOTO O0y4YEeHHUS
apaMeTpoB HEHPOHHBIX ceTel Al OOHApY)eHUs 00BEKTOB, ONpeIeIeHUs
UX [apaMeTpoB U JanbHEWIeH UIeHTU(DUKALINN.

KommiexT nomxken o0ecreynBaTh BO3MOKHOCTh U3YUEHHUSI OCHOB
pa3pabOTKU MPOTPaMMHBIX U alapaTHBIX KOMIUIEKCOB WHKEHEPHBIX
cucteM, peuieHuii B cepe "MuTepHeT Beieit", a Takke peleHnit B 00JacTi
POOOTOTEXHUKH, HCKYCCTBEHHOI'O MHTEJUIEKTA U MAIIMHHOTO O0yUYEeHHSL.

11.

YerpipéxoceBoit
y4eOHBIH poOOoT-
MaHMITYJIATOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIil poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00yYaroImuMHUCs OCHOB POOOTOTEXHUKH, JUISI TOJITOTOBKH 00YUaIOIIUXCS K
BHEIPEHUIO U MOCIIEAYIOIIEMY UCTIOIb30BaHUI0 POOOTOB B IPOMBIIIICHHOM
IIPOU3BOJICTBE.

KonnuecTBo oceil poOboTa MaHUTYIATOpA - YETHIPE.

IlepemenieHue MHCTPYMEHTA B IPOCTPAHCTBE 110 TPEM OCSIM JIOJIKHO
YHOPaBJIATHCA IIAarOBGIMU ABUTATCIAMMU. HanmeeHHe IIMTAaHUA N1aroBbIX

1 .

1 .
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nBurareseil He ooiee 12 B.

CepBoBHTATEINIh YETBEPTOM OCH JIOJDKEH 00ECTICUNBATH TIOBOPOT
UHCTPYMEHTA.

YT0II TOBOPOTA MaHMITYJIITOPA HA OCHOBAaHMH BOKPYT BEPTUKAIBHON OCH HE
MeHnee 180 rpaaycos.

Jlist onpeienieH st MOJI0KEHHUSI MAHUITYJIATOPA IIPH TOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJHKEH HMCIOIB30BATHCS DHKOJIEP.

YT0I1 TOBOPOTA 33 JHETO TIeYa MaHUITYJIATOpa HE MeHee 90 rpaaycoB.
Yo noBopoTa nepeaHero mieya manumnysstopa He meHee 100 rpamycos.
Jlist onipeiesieH s OJIOKEHUS 3aIHET0 M EPEAHEr0 TUIeY MaHHITYJIATOpa
JIOJKEH MCIIOJIb30BaThCS THPOCKOIL. YTOJ MOBOPOTA [0 YETBEPTOM OCH HE
Menee 180 rpamaycos.

JlokHa OBITH BO3MOKHOCTh OCHAILICHHUSI CMEHHBIMU HacajikaMH (Harpumep,
Jep KaTeNb KapaHaia wid GomMactepa, MPUCOCKa ¢ CEPBOIBUTATEIIEM,
MEXaHUYECKO€e 3aXBaTHOE YCTPOUCTBO C CEPBOJIBUTATENIEM, YCTPOMCTBO IS
Ja3epHON TPaBUPOBKHU WU YCTpoicTBO it 3D-nieuat).

JlokHa OBITH BO3MOKHOCTh MOJIKJIFOYEHHUS TOTIOTHUTENIBHBIX YCTPOUCTB
(HampuMep, TpaHCTIOPTEpa, peibca IS IepeMenieHns poooTa, myJIbTa
yIpaBJIeHUs TUIA JHKOWCTHK, KAMEPbl MAILIMHHOTO 3PEHUsI, ONITHYECKOTO
JaT4rKa, MOIyJIs 0ECIIPOBOTHOTO JIOCTYIIA.

PoboT-MaHumynaTop 10JkeH o0ecreynBaTh NepeMelieHle Hacalky B
MPOCTPAHCTBE, AKTUBALIMIO HACAAKH, BO3SMOXHOCTb MTOJYYEHHSI CUTHAJIOB OT
KaMepbl U JaTYHKOB, BO3MOXHOCTH YIIPABJICHUS JIOTIOTHUTEIbHBIMA
YCTPOMCTBAMMU.

Marepuan kopiryca — amoMuHui. J{nametp padodeit 30061 (0€3 yuera
HABECHOTO MHCTPYMEHTA U 4eTBepToil ocn) He Menee 320 mM. MuTepdeiic
noakroueHus — USB.

JloIDKeH UMETh BO3MOXKHOCTh aBTOHOMHOM pabOTHI M BHEIITHETO




KoanuecTBo CAUMHHUI JIs1

leO(l)HJlBHOFO KoanuecTBo (1070:0/01@INI6
KOMILJIEKTAa NpoQUILHOIO
HaunmenoBaHnue (o01eoOpa3oBaTesibHbIE KOMILJIEKTa
Ne Kparkue npuMepHbIe TeXHHYeCKHE XapAKTePHCTHKH
o0opynoBanus OpraHu3anuu, He (MaJIOKOMILICKTHBIE
ABJISIIONIHECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3alnuu), el. u3M.
e/l. U3M.
YIIpaBJICHUS.
YrpaBisoomuid KOHTPOJIIEp JOKEH OBITh COBMECTUM €O cpeoit Arduino.
VYpaBisomuil KOHTPOJJIEP COBMECTUM CO CPEAOH MPOTPaMMHUPOBAHUS
Scratch, u s3p1kOM niporpammupoBanus C.
JlomkeH obecrieunBaTh MOBOPOT IO MEPBBIM TPEM OCSIM B 3aJIaHHBIN yTOMI U
Ha 33JIaHHBIN yTOJ1, TIOBOPOT 110 YE€TBEPTOM OCH Ha 3aJJaHHBIN YT OJI,
JBUKEHUE B KOOpAUHATHI X, Y, Z, IepeMelIeHUe Ha 3aJaHHOE pacCTOSHUE
1o koopauHatam X, Y, Z, mepenady JaHHBIX O TEKYIIEM MOJIOKEHUHU YTIIOB,
nepeaaydy JaHHbIX O TEKYLIUX KOOpAUHATaX UHCTPYMEHTA.
JlomkeH noaiepKruBaTh NEPEMELICHHUE B IEKAPTOBBIX KOOPIMHATAX U YTIiax
IIOBOPOTA OCEM, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.
Tunel nepeMenieHnii B IEKAPTOBBIX KOOPAMHATAX: IBUKEHUE 10
TPAeKTOPHUH, JABH>KEHHE 110 MPSAMOI MEXIY ABYMS TOUKAMH,
NIepeNphIrMBaHNE U3 TOYKU U TOUKY (IIepeHOC 00BEKTa).
O06pa3zoBaTeIbHBIN KOMIUIEKT JOHKEH OBITh IPEIHA3HAYCH JIJIs1 U3YUEHUS
POOOTOTEXHUYECKUX TEXHOJOTHI, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI TPOMBIIIICHHOW aBTOMAaTHU3allH, a TAKKE TEXHOJIOTHI
. MPOTOTUIIUPOBAHUS U AJAUTUBHOTO IPOU3BOICTBA.
OO6pa3zoBaTeabHBIN HA0OP P p o p 8
B cocraB koMIuiekTa 101KHO BXOIUTH:
JUTSL U3YYEHUs N . .
1) UnTesiekTyalbHbIil CEpBOMO/IYJIb ¢ HHTETPUPOBAHHOM CHCTEMOI
MHOTOKOMITOHEHTHBIX ARG OBBOISLOLLEH OBLe CePBOMO . OM 116
TIpaBJICHUS, TIO3BOJIS 1 O0BEUHATH CEPBOMOTYITH T TOM I
12. POOOTOTEXHUYECKUX yip ’ Hl YbCIl p Ay ApYT € IPY 1 . 1 .
CHCTEM I Mocle0BaTeIbHOMY UHTEpEiicy - He MeHee OIIT;
2) PoboToTeXHNYECKHUiT KOHTPOJLIIEP MOIYJIBHOTO THIIA, PEACTABIISIOIIN I
MaHUIYJISUOHHBIX . N . N
poGoToB c000i1 OTHOTUTATHBIN MUKPOKOMIIBIOTED C ONEPAIMOHHON cucTeMoit Linux,

00BeTMHEHHBIN C TepuPepUNHBIM KOHTPOJIJIEPOM C TTOMOIIIBIO TIIATHI
pacmupenus. POOOTOTEeXHUYECKHI KOHTPOJUIEP TOJKEH YIOBIETBOPATH
TEXHUYECKUM XAPAKTEPUCTUKAM: KOJI-BO SJ€P BCTPOECHHOIO
MHUKPOKOMIIBIOTEPA - HE MeHee 4, TaKTOBas 4acToTa sijipa - He MeHee 1,2
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I'Tu, oosem O3V - He menee 512 MO, nanuune untepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, niucdpoBbic 1 aHAIOTOBBIE TIOPTHI IS
MOJIKITIOYEHUS BHEITHUX YCTPOMCTB, a Takxke WiFi umu Bluetooth s
KOMMYHHUKAIMH CO BHEIIHUMU yCTpoiicTBaMu. PoOoTOTEXHNUECKUI
KOHTPOJIIEP JI0JIKEH 00ecTieunBaTh BO3MOKHOCTD [IPOrPAMMHUPOBAHMUSI C
HOMOIIBIO cpecTB s13bikoB C/C++, Python u cBoGoaHO pacmpoctpaHsemMoit
cpensl Arduino IDE, a Taxoke ynpaBiieHUs] MOACTSIMA POOOTOTEXHUIECKUX
cucteM ¢ nomoiibio cpeabl ROS.

3) BoruuciuTenbHbliA MOAYJIb CO BCTPOCHHBIM MUKPOKOHTPOJIJIEPOM - HE
MeHee 11mT. BerancnurenbHbli MOyJIb TOJKEH 00J1afiaTh BCTPOCHHBIMU
U pPOBBIMU TIOPTAMU - HE MeHee 1 21T U aHaJIOrOBBIMU IOPTAMHU- HE MEHEE
121T. BeruncaurenbHbIM MOyJIb 10JIKEH 001a1aTh BCTPOSHHBIM MOJyJIEM
6ecripoBoHOM cBs3u Tuma Bluetooth u WiF1 ans co3nanus annaparHo-
IIPOrpaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTpOMCTB A pa3paboTKH
pemenuii "MHTepHeT Bemei".

BorancnuTtenbHbplii MOy TOJDKEH 00J1aJaTh COBMECTUMOCTBIO C
nepu@epruiiHbIMU IJIaTaMu JUIs oAKIoueHus K cetd Ethernet u
MTOJIKJIFOUEHUS BHEIIHEN CUIIOBOM HArpy3KH.

4) Motysib TEXHUYECKOTO 3pEHHS, TPEICTABIISIONINIA CO00# yCTPOHCTBO HA
6a3e BBIUMCIUTEILHOTO MUKPOKOHTPOJUIEPA U MHTETPUPOBAHHOM KaMepbl,
oOecrnieunBarollee pacrno3HaBaHue MPOCTEHINX H300pakeHN Ha MOAYJIe 3a
CUeT cOOCTBEHHBIX BBIUMCIUTENILHBIX BO3MOXKHOCTEH - HE MeHee 111T;
Monynib TEXHUYECKOTO 3pEHHMSI TOJIKEH 00ecTeyuBaTh BO3MOKHOCTD
OCYILECTBIIATh HACTPOMKY AKCHO3ULIMH, OanaHca 6enoro, HSV
COCTABJISIFOIIUX, TTOIIAIA OOHAPYKUBAaeMOM 00JaCTH N300PaKEHNUS,
OKpYTJIOCTH 0OHApy>KHBaeMON 00JIACTH N300paKeHUs, TOJI0KEHHE
oOHapyXUBaeMbIX 00JIacTell OTHOCUTEIBHO JAPYT Apyra

Moysib TEXHUYECKOTO 3pEHHUS JOHKEH UMETh BCTPOCHHbBIE HHTEP(EICHI -
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SPI, UART, I12C umu TTL myist KOMMyHUKAIUW APYT C IPYTOM WITH
BHEUTHUMH YCTPOHCTBAMHU.

5) KoMmIieKT KOHCTPYKTHBHBIX 2JIEMEHTOB U3 METaJlIa JUIsi COOPKU MOJIENN
MaHUMYJSATOPOB - HE MeHee 11T;

6) KomruiekT 351eMeHTOB /1Jisi COOpKM BaKyyMHOT'O 3axXBaTa - He MeHee 11iT.
OO6pazoBaTenbHbIN POOOTOTEXHUUECKHU KOMIUIEKT JIOJKEH COAEePKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEIIEH ISl POTOTHITMPOBAHMS MOIEIIEH
MOOUITFHBIX ¥ MAHUITYJISLIMOHHBIX pOOOTOB pa3iauyHOro Tuma. B cocras
KOMIUICKTA JIOJDKHBI BXOJIUTh MHCTPYKITUU M METOIMYECKUE YKa3aHUS 110
pa3paboTKe TpeXMEepHBIX MOJiele MOOUIBLHBIX POOOTOB,
MaHUTYJISAIUOHHBIX POOOTOB C Pa3IMYHBIMH TUTIAMH KHHEMATHUKH (yTI0Bas
KMHEMAaTHKa, IUIOCKO-TIapaielbHasi KHHEMaTHKa, JeJIbTa-KUHEMaTHKa,
SCARA wm peryakHasi KnHeMaTHka, matdopma CToapTa v T.IL.).
OO6pazoBaTenbHbIN POOOTOTEXHUUECKHU KOMIUIEKT JIOJKEH COAEePKaTh
WHCTPYKIIAU TIO TPOSKTHPOBAHHUIO POOOTOB, MHCTPYKIIUU U METOIMKHU
OCYIIECTBICHUS HHKEHEPHBIX PACUETOB MPU MPOEKTUPOBAHUU (PacdeThl
Harpy3Kd 1 MOMEHTOB, pacdeT MOIIHOCTH IIPUBOJIOB, PACUYET TapaMeTPOB
KMHEMAaTUKH U T.I1.), KHCTPYKIIMH 0 pa3pabOTKe CUCTEM YIIPaBICHUS U
MIPOrPaMMHOTO OOECTICUeHUs JJIs yIpaBJICHHs] poOOTaMH, HHCTPYKIIUU U
METOJIMKH TI0 pa3paboTKe CHCTEM yMpaBIeHUS C dJIeMEHTaMU
HCKYCCTBEHHOT'O MHTEJIEKTa ¥ MATMHHOTO 00y4eHHSI.

Komnn

TEepHOE 000pyA0BaHUE

13.

Hoyt0yx

®opm-pakTop: HOYTOYK;

XKecTkas, HeoTKIIIOUaeMasi KI1aBHaTypa: HaJlu4due;
Pycckas packiazika KiiaBUaTypbl: HaIM4YHeE;
Jnaronane 5kpaHa: He MeHee 15,6 TroMOB;
Pa3pemenune skpana: He meHee 1920x1080 nukcenei;

1 .

1 .
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KonunuecTBo sinep npoueccopa: He MeHee 4;

KonnyectBo noTokoB: He MeHee §;

bazoBas TaktoBas yacrorta npoueccopa: He meree 1 I'T'i;
MakcumanbHasi TAKTOBast 4acToTa rpoueccopa: He Menee 2,5 ['T'w;
Kam-mamsite nporeccopa: He MmeHee 6 Moaiir;

O0beM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O06beM noaepKUBAEMON ONEPATUBHON NaMATH (IU1s1 BO3MOKHOCTH
pacipenus): He MmeHee 24 1'0aiT;

O0neMm Hakonuteis SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHO# paboThl OT OaTapeu: He MeHee 6 YacoB;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIiTOpoM: He Oosee 1,8 Kr;
Buewnuit untepgeiic USB crannapra e Huxe 3.0: He MeHee Tpex
CBOOOIHEIX;

Buemnuit uarepdeiic LAN (ucnonp30BaHNe IEPEXOIHUKOB HE
MIPEyCMOTPEHO): HAJINYHE;

Hannuue monyneit u untepdeiicoB (MCMoIb30BaHUE MEPEXOTHUKOB HE
npexycmorpeno): VGA, HDMI,

BecripoBosHas ces3p Wi-Fi: Hanmnuue ¢ monaepxkoii cranaapra IEEE
802.11n wim coBpeMeHHee;

Web-kamepa: Hannuue,

Manunynstop "Mbllib'": HaTMYKE;

[IpenycraHoBiIeHHas ONEPAMOHHAS CUCTEMA C rpauyecKum
0JIb30BaTEILCKUM UHTEp(delicom, obecriednBaronias paboTy
pacrpocTpaHeHHBIX 00pa30BaTENbHBIX U OOIECUCTEMHBIX PUIIOKEHUH:
HaJIM4ue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THII KOpIryCa: MCTaJl;

BO3MO>XHOCTh 0€3011aCHOT0 3aIIUIIEHHOT0 3aMKOM XpaHEHUs! HOYTOYKOB:

HaJINn4uce,

1 .

1 .
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BO3MOKHOCTb 3apsAKH HOYTOYKOB: HaIM4YHE, TIOJIeP’KKa HOYTOYKOB U3
KOMILJIEKTa ITOCTaBKH;

Hanmuuue poyrepa Wi-Fi crannapra 802.11n uiu coBpemennee: 1 mir.
HoJiiep>KKa HOyTOYKOB U3 KOMIUIEKTa MIOCTABKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, OAJEPKKA HOYTOYKOB U3 KOMILJIEKTa
MIOCTaBKU;

Hanpsokenne nmutanus: 220B\S00

[ToTpebnsemas moiHOCTh, BT (Makcumym): 2500;

[Torpebnsiemslii TOk, A (MakcumMyMm): 12;

JlnuHa nIHypa 3JeKTPONUTaHUs: OT 2,5 MeTpa;

3amumra OT epeHanpsKeHHsl, KOPOTKOIO 3aMbIKAHHsI: HAIUYHE;
Kouneca 1y nepeaBikeHUs: C TOPMO30M: HAJIMUHE.




