MUHUACTEPCTBO IPOCBEIEHHUA
POCCUUCKOHU PEAEPALINHN

( MUHITPOCBEIIEHUA POCCHUN)

PACIIOPAXEHMNE

«12  » suBaps 2021 r. Ne P-6

MockBa

00 yTBep:KIeHNH METOANYECKNX PEeKOMEeHIalui
10 CO3JAHUI0 U (YHKIIHOHUPOBAHHMIO B 00111€00pa30BaTEIbHbIX OPraHU3ALMSAX,
PacCHOJI0KEHHBIX B CeJIbCKOM MECTHOCTH U MAJIbIX TOPOAaX, HEHTPOB 00Pa30BaHUS
€CTeCTBEHHO-HAYYHOM U TEXHOJIOIMYeCKON HANPABJIEHHOCTEH

Bo ucnonnenue mynkra 4 [IpaBuit npeoctaBieHusi U pacupeneieHus cyocuaui u3
denepanprHoro Oromxera OrmomxeraM cyObekToB  Poccuiickoit  ®denpeparuu Ha
co(pMHAHCUPOBAHUE PACXOAHBIX 00s3aTENbCTB CyOBekTOB Poccuiickoit ®denepanuu,
BO3ZHUKAIOIIUX MTPHU PEATM3AIIMU PETHOHAIIBHBIX TPOEKTOB, 00ECIICUMBAIONIUX JOCTHKEHUE
Lesel, nmokasarene M pe3ynbTaToB (eAepalibHbIX MPOEKTOB, BXOJSAUIMX B COCTaB
HaIMOHAJIBHOTO TIpoekTa «OOpa3oBaHMe», B paMKax TOCYJapCTBEHHOM MPOrpaMMBbl
Poccuiickoii  ®epepaunn «Pa3Butue o00pa3oBaHus», MNpuUBEAEHHBIX B lIpunoxeHuu
Ne 5 k rocynapctBenHoi nporpamme Poccuiickoit ®deneparuu «Pa3Butue 00Opa3oBaHUs,
yTBEPKIEHHOM noctaHoBienreM [IpaBurenscTBa Poccuiickoit @enepamnmu ot 26 nekabdbps
2017 r. Ne 1642:

1. VYTBepauth mnpunaraeMbie MeToaMUeCKMEe PEKOMEHJAIMU IO CO3[aHUI0 U
(GYyHKIIMOHUPOBAHUIO B OOIIEOOpa30BATENBHBIX OpTraHU3AIMSAX, PACIOJIOKCHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOPOJIax, IIEHTPOB 00pa30BaHUsl E€CTECTBEHHO-HAYYHOUH U
TEXHOJIOTUYECKOM  HamNpaBJIEHHOCTEH B  paMKaxX  PErHOHAJIBHBIX  IMPOEKTOB,
o0ecreunBarIINX JOCTIKEHUE TIeTIeH, moKa3aTeseil u pe3yabTaTta GeaepalbHOTO MPOEKTa
«CoBpemeHHas 1IKO0JIa» HAlMOHAIBHOTO MpoekTa «O0pa3oBaHue»;

2. KOHTpOJTb 32 UCTIOJTHEHUEM HACTOSIIIIETO PACTIOPSHKEHUS OCTABIISIO 332 COOOM.
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[Tpunoxenue

YTBEPXJIEHBI
pacropsiKEHUEM
MunuCcTEPCTBA TPOCBEILICHUS
Poccuiickonn ®depepanuu
oT «12» staBaps 2021 r. Ne P-6

MeToanyeckue peKOMeHIaluu
110 CO3JaHUI0 U (PYHKIMOHHUPOBAHHUIO B 00111¢00pa30BaTeIbHbIX
OPraHM3alMAX, PACIOJIOKEHHBIX B CeJIbCKOH MECTHOCTH U MAJIbIX FOPOJAX,
LHEHTPOB 00Pa30BaHUs eCTECTBEHHO-HAYYHOI U TEXHOJIOTMYeCKOi
HANpPaBJICHHOCTEH



1. OO01Me moJIoKeHus

Hactoamme Metoauueckue pekoMmeHganuu (manee — PexkoMenpanun)
HalpaBJieHbl Ha OOECHEYEHUE EIMHBIX OPraHU3alUOHHBIX U METOAMYECKHUX
YCIOBUM  CO3JaHUsl M OOWMX MOAXOJO0B K  (PYHKIMOHUPOBAaHUIO B
0011e00pa3oBaTeIbHbIX OPraHU3ALMIX, PACIIOJIOKEHHBIX B CEJIbCKONM MECTHOCTH U
MaJbIX TOpoJax, IEHTPOB 00pPa30BaHMsI €CTECTBEHHO-HAYYHOU U TEXHOJOTHYECKON
HampaBieHHocTe «Touka pocta», B LeMAX OOECHeYeHUs peanu3aluu
denepanpHoro mpoekta «CoBpeMeHHash IIKOJa» HAIMOHAIBHOTO TMPOEKTa
«O6pazoBanne» (manmee — (emepnbHBI MPOEKT), B TOM YHUCJE YCTAHOBJICHHS
TpeOOBaHUIl K pe3ysibTaTaM UCIOIb30BaHuUs cyOcuanu u3 ¢eaepaibHOro 010pKeTa
oromxeram cyobekToB Poccuiickoit denepannn Ha coOPUHAHCUPOBAHUE PACXOIHBIX
00s13aTenbCTB cyOBekToB Poccuiickoit depepariui, BOZHUKAIOMIUX IPU peaTn3aiu
PErHOHANBHBIX MPOEKTOB, 00ECNEUNBAIOIINX TOCTHKEHUE LENEH, MoKa3aTenel u
pesynbrara (enepaibHOro mnpoekra «B 00meoOpa3zoBaTeNbHBIX OpraHU3aLUsAX,
PACIIOJIOKEHHBIX B CEIbCKOM MECTHOCTM M MalbIX TIOpOJax, CO3MaHbl H
(YHKIMOHUPYIOT LEHTPbI 00pa30BaHuUs €CTECTBEHHO-HAYYHON M TEXHOJIOTMUECKON
HaIIPaBJICHHOCTEW».

[IpuBenenHple B HacTosUMX PexkomMeHnauusx TpeOOBaHUs —SBISIOTCS
MUHUMaNbHBIMU. OpraHbl HCIOJHUTENBHOM BIacTH cyObekToB Poccuiickoi
®denepauuu (opraHbl MECTHOTO CaMOYTPABIIEHUA) IPU peaTnu3alliid MEPOIPUITHIA
10 CO3/JaHHI0 M (YHKIMOHUPOBAHUIO B 00IIEO00pA30BATENbHBIX OpraHU3aLUSX,
PacoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MAJIbIX TOPOJaX, [IEHTPOB 00pa3oBaHuUs
€CTECTBEHHO-HAYYHOW W TEXHOJIOTMYECKOW HampasieHHOCTEN «Touka pocrtay
(manee — Ilentpst «Touka pocTta») BHpaBe oOecrneuuBaTh TpeOOBaHUS,
MPEBBILIAIONINE YCTAHOBICHHbIE HACTOSIIIMMHU PeKoMeHJalusMH.

Hemsimu coznanus LlentpoB «Touka pocTa» ABISETCS COBEPLICHCTBOBAHUE
YCJIOBUM JUIsl TIOBBINICHHWS KadecTBa OOpa3oBaHUs B 00IIe00pa30BaTeIbHBIX
OpraHu3alysX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTM W MajblX TIOpOJaXx,
paciiupeHusi BO3MOXHOCTEH OOyyaroluXxcs B OCBOCHMM YUEOHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJOTMYECKOW  HAIpPaBJIECHHOCTEH, IPOrpaMm
JIOTIOJIHUTEIBHOTO ~ 00pa30BaHUsl ~ €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HaIpaBJIEHHOCTEH, a TakXKe JIJIsl MPAKTUYECKOM 0TpabOTKH yueOHOro MaTepuara 1o
yueOHbIM npenaMeTram «Puznkay, «Xumusy», «bruomorusy.

LenTpsr «Touka pocTay obecrneuynBarOT MOBBILICHHE OXBaTa 00YyYaroIIMXCs
0011e00pa3oBaTeIbHBIX OPraHU3alMi, PacloJ0KEHHBIX B CEIbCKON MECTHOCTU U
MalbIX TOpoJiaX, MpOorpaMMaMHd OCHOBHOTO OOINEr0 U JIOMOJHUTEIBHOTO
0o0pa30BaHMsI €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HampaBlICHHOCTEH C
UCIIOJIb30BaHUEM COBPEMEHHOTO 000PYAOBAHHUS.

OpraHu3aluoOHHO-TEXHUYECKOE, METOJMYECKOe U  MH(POPMAIMOHHOE
COMPOBOXKJICHHE co3anus B cyobekTax Poccuiickoit @enepanuu llentpor «Touka
pocta»  ocymectBisier — DeaepanbHOE  TOCYJAPCTBEHHOE  ABTOHOMHOE
o0pa3oBaTeNbHOE  YUPEXKACHHE  JIOMOJHHUTEIBHOIO  MpodeCcCHOHATBHOTO
oOpa3zoBaHusl  «AKaJeMHUs pealu3aluud  TOCYJapCTBEHHOW  MOJUTUKH U
po(ecCUOHANBHOTO Pa3BUTHs pAOOTHUKOB 0Opa3oBaHus MuUHHCTEPCTBA



npocBelenust Poccutickoit @enepanumny (nanee — @eaepanbHbIA omepaTop).
Anpec caiita: https://www.apkpro.ru/.

2. Iopsinok co3nanusi

Hentpst «Touka pocTa» MOTYT co3AaBaThCs KakK 3a CUET CPEJICTB CyOcuui
denepanbHOrO OI0KETa B paMKax peaju3aiuuu (penepaibHOro npoekTa
«CoBpeMeHHas IIKOJa», TaK U B paMKaxX HMHBIX MPOTPAMM U IMPOEKTOB 3a CUET
cpenctB OroxeToB cyObekToB Poccuiickoit denepanuu, CpeacTB MECTHBIX
OIOHKETOB U BHEOIOPKETHBIX HCTOYHHUKOB.

Coznmanne IlentpoB «Touka pocTa»  OCyIIeCcTBIsSeTCsS Ha  0ase
o01reo0pa3oBaTeNbHBIX OPTaHU3AINH, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH H
MaJIBIX TOPOJAax, MIPU 3TOM B NEPBYIO ouepenb co3nanue Llentpos «Touka pocray
PEKOMEHIIYETCSl OCYILIECTBISATH B OPraHU3alUAX, [OKAa3bIBAIOIINX HU3KHUE
00pa3oBaTeIbHbIE PE3YIIbTATHI.

B caydae co3nanus Ilentpa «Touka pocTa» 3a cueT CpeIcTB CyOCUIUU U3
denepanbHOrO OI0KETa B paMKax (enepanbHoro npoekra « CoBpeMeHHast IIKOJIa
cyonsekT Poccuiickoit denepaiu onpeaenser:

- OpraH HCHOJHHUTEIBHOW BiacTu cyOwbekTa Poccuiickoit ®denepanmm,
OTBETCTBEHHBIM 3a peaqu3aliio0 MEPOIPHUSITUN 10 CO3JaHUI0 U O00ECIICUCHHUIO
dbynkuuonupoanusi llentpoB «Touka poctay Ha TeppuTopun CyOBEKTa
Poccuiickoit @eaepanuu (PernoHaibHbIN KOOPIUHATOD);

- KOMIUIEKC Mep (JIOPOKHYIO KapTy) MO CO3JAaHUI0 U (DYHKIIMOHUPOBAHUIO
[lentpoB «Touka pocrta» cornacHo Ilpunoxenutro Ne 1 k HacTosUIUM
Pexomenmanusam.

KommuiekcoM Mep Npu3HaeTcs IUIAH MEPONPHUITHN HAa OYEPENHOW roA M
JIBYXJICTHUH TJIAHOBBIN MIEPUO/T, TPELYCMATPUBAOIIUNA MEPOIIPUSITHUSA 110 CO3TaHUIO
u ¢pynkuuonuposanuto Llentpos «Touka pocTay, BKIIOYAIONIUN B TOM YHCTIE:

MEPOIIPHUSATHUSL, HAIIPABIICHHbIE HA co3aHue U OTKpbITHE LleHTpoB «Touka
pocTay;

MEpOTIpUATHS, HaNpaBiCHHbIE Ha obecnieyeHre (PYHKIIMOHUPOBAHUS
LenTpoB «Touka pocray;

MEpPONPUSITAS 1O  MOBBIIMICHUIO  MPO(ECCHOHATBLHOTO  MacTepCTBa
pabotHukoB LlentpoB «Touka poctay;

MEpOIPHUATUSA TIO KOHTPOJIO JOCTHUKEHHS MHUHUMAJIBHBIX TMOKa3aTelen
co3nanus 1 pyHkuronupoBanus LlentpoB «Touka pocTay.

PernonanpHbldi  KOOpPJIMHATOP B COOTBETCTBUH  CO  CPOKaMmH,
ycTaHoBJieHHbIMU B [Tpunoxxenun Ne 1 k PekomenaaiusimM, yTBepKIaeT:

— JOJDKHOCTHOE JIMIO B COCTaBE€ PETMOHAJIBHOTO BEIOMCTBEHHOIO
MPOEKTHOTO O(prica, OTBETCTBEHHOE 3a co3/anue U GhyHKIuoHupoanue LleHTpoB
«Touka pocray;

— IEepPEYEHb MOKA3aTEJIEN U UHIUKATOPOB, COOTBETCTBYIOIINX PUBEICHHBIM
B [Ipunoxxenun Ne 2 k HacTosiuM PekoMeHjanusMm, ux 3HaYEHUI;


https://www.apkpro.ru/

— TepeueHb 0O0Ie00pa3oBaTeNbHBIX OpraHU3alfii, PpacHOJIOKEHHBIX B
CEeJIbCKOM MECTHOCTH M MaJIbIX rOopojiaX, Ha 0a3e KOTOPBIX TUIAHUPYETCS CO3JaHue
[lertpoB «Touka pocta» (o Gopme, npeacrasienHoi B [Tpunoxennn Ne 3);

— tunoBoe Ilonoxxenne o llenTpe oOpa3zoBaHUsI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKO# HampaBieHHOCTel « Touka poctay ([Ipumoxkenue Ne 4).

Coznanune mnentpa «Touka pocta» Ha 0aze 001I€00pa3oBaTeIbHON
OpraHu3allid  JIOMyCKaeTcd KaK IyTeM  BBIJCJICHHUS  COOTBETCTBYIOIIETO
CTPYKTYpPHOTO TOJpa3fesieHusl 001ieo0pa3oBaTeIbHOM OpraHu3aluu, Tak u 0e3
BBIICJICHUS OTACJIBHOTO MOAPAa3/IeIICHUS.

OO6meoOpa3oBaTeTbHAS OPTaHU3AIUS U3ACT JOKATBHBIA HOPMATUBHBIA aKT
0 Ha3HaueHnH pykoBoautens LlenTpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a (DYHKIMOHHPOBAHHUE U Pa3BUTHUE), a TAKXKe O co3aanuu 1eHTpa «Touka pocta» u
YTBEPKJICHUH MOJIOXKEHUS 0 ieaTesibHOCTH LlenTpa « Touka pocTtay.

PernoHasibHbI KOOPAMHATOP HE Mo3aHee NHS OTKpbITUsA LlenTpa «Touka
pocTa» obOecreunBaeT pa3MEUICHHE B CHELMAIBHO CO3JaHHOM pasnene «LleHtp
«Touka pocta» o¢uuManbHOro caita o00IE00pa30BaTENbHON OpraHu3aluy B
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT» uHpopManuu o
co3ganuu W (QyHkuuonupoanun llentpa «Touka pocta», B TOM yucie
uH(popmanuu 00 oOpazoBaTeNbHBIX Mporpammax, obopyaosanuu Llentpa «Touka
pocTa», IUIAHUPYEMOM PEXHME 3aHATUH  OOydaromMXcsd, IUIAaHUPYEMBIX
MeponpusaTuiax. B co3naHHOM pazgene odUIMATIBHOIO caidta 00pa3oBaTEbHOMN
OpraHu3allid TakXKe pa3MelniaeTcss HHQOpManus O HAUUMOHAIBHOM IPOEKTE
«O0pa3oBaHue» (B TOM 4YHUCIE JOTOTHM), aJpec caiTa U opuIHaIbHAsT CUMBOJIMKA
Munucrtepcrsa npocseuieHus: Poccurickon @enepanuu.

PervonanbHbIN KOOPJMHATOP obecrieunBaeT nH(popMHUpOBaHHUE
denepanbHOr0 oOmneparopa B clydyae CO3JaHHUS Ha TEPPUTOPUU 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 Poccutickoit @enepanuu U (MIM) CPeACTB MECTHBIX OOJIKETOB U (WJIN)
BHEOIOJIPKETHBIX ~MCTOYHHUKOB, a TaKXe€ HalpaBJI€HHE Ha COrJacoBaHUE
denepaabHOMY ONEPATOPy KOHIEMIMU CO3AaHMS M (PYHKUMOHUPOBAHUS TaKHX
[{enTpoB.

3. TpedoBaHus K MOMeENIEHUSIM, KOMILICKTOBAHUIO 000PYA0BaHHEM,
PACXOAHBIMH MATEPHATAMH, CPEACTBAMH 00YUYCHUSI U BOCTIMTAHUS

Coznanue llentpoB «Touka pocta» npeanonaraeT KOMIUIEKC YCIOBUHM IO
OCHalIeHHIO 00pa30oBaTeNbHBIX OpraHu3aluil  000pYyJOBAHHUEM, PACXOJHBIMU
MaTepuajiaMH, CpEJACTBAMHU OOYyYEeHHMs] W BOCIUTAHUA JUISI  JTIOCTHOIKCHUS
00pa30BaTeNbHBIX PE3YIBTATOB IO MPEAMETHBIM 001acTaM «EcTecTBeHHOHAYYHbIE
npenmeTs», «EcrecTBeHHble Haykm», «MartemaTtuka u  HUHPOPMATHUKAY,
«OO011ecTBO3HAHME M €CTeCTBO3HaHHME», «TexHonorus», 00pa30BaTeNbHbBIX
nporpaMMm o0I1Iero o0pa30BaHUSI E€CTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOU
HAalpPaBJICHHOCTEH, IPU peaau3aldd KypCOB BHEYPOUHOU JEATEIBHOCTH U



JOTIOJTHUTENBHBIX ~ OOLIEPa3BUBAIOIIMX IPOrPaAMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKOU HAIIPABICHHOCTEM.

[lepeuenb HampaBIEHHOCTEN peanu3zyeMbix Ha 0a3e LlenTpoB «Touka pocTtay
00pa30BaTEeNbHBIX MPOTPAaMM MOXKET OBbITh paclIupeH B 3aBUCUMOCTH OT
UMEIOIUXCSA Yy 00I1e00pa3oBaTeIbHBIX OpraHU3alluid  yCIIOBUM, a TaKke
NOTpeOHOCTEN YYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHM.

Coznanue nentpa «Touka pocTtay mpeanosiaraeT pa3BuTue 00pa3oBaTesibHON
UHOPACTPYKTYphl 00111e00pa30BaTEILHON OpraHU3allii, B TOM YKCIIe OCHAIICHHUE
o01reo0pa3oBaTeNbHON OpraHu3aIiu:

— 000py/I0BaHHEM, CpEJICTBAaMH OOyYEHUS] U BOCIUTAHUS IS U3y4yeHUs (B
TOM YHCJIE 3KCHEPUMEHTAIBHOI0) MPEIMETOB, KYypCOB, NHUCLMIUIMH (MOIYJIEH)
€CTECTBCHHO-HAYYHOM HANPABICHHOCTH M TEXHOJIOTMYECKON HANpPaBICHHOCTEN
IIPU pean3ali OCHOBHBIX 00111€00pa30BaTEIbHBIX TPOrPaMM U TONOTHUTEIbHBIX
o01eo0pa3oBaTeabHbIX MNPOrpaMM, B TOM YHUCJE ISl PACIIUPEHUS COAEPKAHMS
y4eOHbIX MpeAMETOB «Pu3HKa», «XUMUS,

«buomorusny;

— 000pyIOBaHHEM, CpPEICTBAMH OOYYEHHS W BOCIUTAHUSA I H3YyYCHHS
OCHOB  pPOOOTOTEXHHMKHM,  MEXAaHUKH, MEXaTPOHUKH, OCBOEHHUS  OCHOB
POTrPAaMMUPOBAHMS, pEATM3AIMK  MPOrpamMM  JTOTOJHUTEIBHOTO 00pa30BaHUS
TEXHUYECKON M €CTECTBEHHO-HAY4YHOW HAIIPaBJIEHHOCTEN U T. 1.

— KOMIIBIOTEPHBIM M UHBIM 000pYI0BaHHEM.

[lepeueHp, MUHUMaAJIBHO HEOOXOAUMbIE (DYHKIIMOHAIBHBIE U TEXHUYECKUE
TpeOOBaHUS 1 MUHUMAJIbHOE KOJIMUYECTBO 000PYJOBAHUSI, PACXOIHBIX MaTepUajoB,
cpencTB 00ydeHus u BocnuTanus st ocHameHus LlentpoB «Touka poctay (nanee
— UHQPACTPYKTYPHBIA JIMCT), ONPEAENSIOTCS PernoHalbHBIM KOOPJIMHATOPOM C
yuetoM [IpumepHoro nepedns o00pynIOBaHMs, PACXOJHBIX MAaTEPHAIIOB, CPEJICTB
oOy4YeHHMs] W BOCIMTAHMS JUIsl CO3JaHusl U oOecreyeHus: (PyHKIMOHUPOBAHMS
IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHON M TEXHOJIOTHYECKON HAITPaBIEHHOCTH
«Touka pocta» B 00111€00pa30BaTENbHBIX OpPraHU3aLUAX, PACIOJIOKEHHBIX B
CEJIbCKOIM MeCTHOCTH U MaJibiX ropojax (IIpunosxkenue Ne 6), mpuMepHOTo TUIIOBOTO
UHQPACTPYKTYpHOro JHcTa, omnpenensemoro @enepalbHbIM ONEPaTOPOM, U
HacTosIUX PekomeHnanuu.

B pamkax ocHameHuss 0011€00pa30BaTENbHBIX  OpPraHU3alMid  TIPH
dbopmupoBanun HHGpaACTpyKTypHOro jucta cyOonekt Poccuiickoit deneparuu
BIIpAaBE€ BBHIOpaTh CTAHAAPTHBIA WU TPOQPWIBHBIA KOMIUIEKT OOOpYIOBaHUS,
IPEJICTaBICHHBII B IPUMEPHOM IepeuHe 000pyAOBaHUS, PACXOJAHBIX MaTEpUAJIOB,
CpeACTB OOydeHHss M BOCNUTaHUS Jis1 ocHamieHus llenTtpoB «Touka pocTay
(ITpunoxxenne Ne  6). [l  MaJOKOMIUIEKTHBIX  0O0IIe00pa30BaTEIbHBIX
opranusanuii’ 00beM €IMHUII CPEACTB O0yUYeHHs U BOCHUTaHUS (OPMUpYETCS B
MEHBIIIEM KOJIMYECTBE.

! ManokommniekTHol 0611e06pa3oBaTe/bHOM OpraHu3alyeil B paMKax pealu3alui MEpPOIPUATUH MO CO3JaHMI0
(hyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOH HANpaBIEHHOCTEH IpHU3HAETCS
o0meobpa3oBaTenpHasl OpraHW3anys, YHUCIEHHOCTh KIIACCOB-KOMIUIEKTOB B KaXXJOW W3 Mapaiesieli KOTOpou
cocTaBiseT He 6osee 1 eTMHUIIBL.



[TpodunbHBIE KOMIUIEKT OOOpYIOBaHUS MOXKET OBbITh BBIOpaH IS
o011eo0pa3oBaTeNbHbIX OpPraHu3alfil, UMEIOIIMX Ha MOMEHT CO3aHMs IIEHTpa
«Touka pocta» HabOp cpencTB 0Oy4YeHUS W BOCIHUTAHUS, TOKPHIBAIOIIUN CBOUMHU
(GYHKIIMOHATBPHBIMA BO3MOXKHOCTSIMH 0a30BbIE TMOTPEOHOCTH MPU  HU3YUYEHUH
npeaMeToB «Puznkay, «Xumus» u «buonorus.

[IpodunbHBIE KOMIUIEKT 00OpyaoBaHUs oOecreunBaeT dA(PdeKTUBHOE
JOCTH)KEHHE O00pa30BaTEIbHBIX PE3YJbTATOB OOYYAIOMIUMUCS IO IMporpaMmMmam
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HaMpaBICHHOCTEH, BO3MOMXHOCTb
YTIIyOJIEHHOTO U3YUYEHUS OTACIbHBIX PEIMETOB, B TOM YHUCJIIE A1 (POPMUPOBAHUS
U300peTaTeNbCKOro,  KPEaTUBHOTO, KPUTUYECKOTO  MBIIUICHUS,  Pa3BUTHUS
(GYHKIIMOHATBFHOW TPAMOTHOCTH y OOYYaroIIMXCs, B TOM YHCJIE€ ECTECTBEHHO-
HAay4YHOU U MAaTEMATUYECKOM.

[Ipu QopmupoBanuu UHPPACTPYKTYPHOTO JIMCTAa U3 MNPO(PHILHOTO
KOMILJIEKTA B 00A3aTEIbHOM MOPSAAKE 00ECIIEUNBAETCS BBIOOP CPEACTB OOYUECHHS U
BOCITUTAHUS HE MEHEEe YeM TI0 TpeM yueOHBIM npeameTaM («Duzukay, « XuMus»,
«buonorusi») W KOMIBIOTEPHOTO o00OOpynoBaHus. OcTaBUIMECS 10 HWTOraM
ONpeENeHHs] 0053aTeTbHOT0 O0OpYAOBAHUS CPEJCTBA, MPETyCMOTPEHHBIE IS
ocHaumienust Llentpa «Touka pocTa», pacnpenenstorcss Ha HpUOOpeTeHHUe
JIOTIOJIHUTEIBHOTO  O0OpYy/IOBaHMUs, BXOJALIETO B IepedeHb 000OpYAOBaHUA,
pPacXOJIHBIX MaTepuajoB, CPEICTB OOyYeHHUS ¢ BOCHUTAHHUS MPOPUIHHOTO
koMmruiekTa ([Ipunoxenue Ne 6 kK METOAMYECKUM PEKOMEHIAITUSIM).

[Ipu BBIOOpPE AOMOITHUTEILHOTO O0OPYIOBAHUSI TaKXKE CIEAYEeT yUYUTHIBATH
cnenuuKy W TNOTPEOHOCTH oOTpaciel HSKOHOMUKH cyObekTa Poccuiickoit
denepanu.

PernonanbHbIi KOOpZAHUHATOP o0ecreynBaer COIJIACOBAHUE
c(OpPMHPOBAHHOTO B COOTBETCTBHUHU C THUIMOBOW (hopMO MHPPACTPYKTYPHOTO JTUCTA
c denepabHBIM ONEPATOPOM B COOTBETCTBHM C PETIAMEHTOM, OMNPEEISEMBIM
denepanbHBIM ONIEPATOPOM.

[Ipy HampaBieHMHM Ha COIJacoBaHUE HMHPPACTPYKTYPHOIO  JIMCTA,
COAEpKAaIIEro  CTaHJAPTHBIE  KOMIUIEKTbI,  PEruoHanbHbIi  KOOPAMHATOP
npenoctasisiet (o Gpopme denepanbHOro onepaTopa):

- TOATBEPXKIIEHUE OTCYTCTBUA B COOTBETCTBYIOIIHUX OOpa30BaTEIbHBIX
OpraHu3alusX, OCHAIICHHE KOTOPBIX IUIAHUPYETCS, 00OpPYIOBaHMS, PACXOHBIX
MaTepHayioB, CpPEJACTB OOy4YeHUs U BOCHHUTAHUS, YyKa3aHHBIX B TEpEeUHE
CTaHJapTHOTO KOMILJIEKTA;

- TIOATBEp)KJEHUE Hamuyusi (Iub0 oOecrieyeHue HaIW4usl 10 MOMEHTa
ocHanieHus [{entpoB «Touka pocTay) yCIOBUHN 1Ji XpaHEHUS U HMCIOJIb30BaHUS
XUMHUYECKUX PEAKTHBOB, B TOM YHCJI€ HEOOXOAUMOIro OOOpYyIOBaHUS, BKIIOYAs
mKad BHITSHKHOW MaHOPAMHBIN W MIKad IS XpaHEHWS XHUMHUYCCKHX PEaKTHBOB
OTHEYNOpHbI, cormacHo Ilepeynto cpeactB oOydeHHsT UM BOCHUTaHUS,
HEOOXOAMMBIX JJI peanu3aluy 00pa3oBaTelbHbIX MPOrPaMM HayaabHOTO OOUIETO,
OCHOBHOTO OOIIEro W cpeaHero oOmero o0pa3oBaHUs, COOTBETCTBYIOIIUX
COBpPEMEHHBIM  YCJOBHSIM  OOyYeHHs, HEOOXOAUMOIO TMpH  OCHAIICHUU
o011eo0pa3oBaTeNbHBIX OpPTaHU3ANMK B LENAX peaju3alud MEPONPUATHNA TI0
COJICHCTBHIO CO3aHMI0 B cyObekTax Poccuiickoit denepanun (Ucxons w3



MPOTHO3UPYEMOW  TOTPEOHOCTH) HOBBIX MeCT B  00meo0pa3oBaTeIbHbBIX
OpraHu3alysX, YTBEPXKACHHOMY NpukazoM MunHnpocsemwenus Poccum ot 3
ceHTsi0pst 2019 r. No 465.

OOpa3zoBaTenbHbIE OpraHuM3alii, Ha 0a3e KOTOPBIX CO3/Al0TCI U
bynkuuonupyrotr  Ilentpslt  «Touka pocTa», IOJDKHBI — COOTBETCTBOBAThH
JEUCTBYIOIUM TPEOOBAHUAM K YCTPOMCTBY, COAEP>KaHUIO U OpPraHU3AlUK PEeKUMa
paboThl 00pa30BaTENbHBIX OPraHU3alMi U UHBIM HOPMATUBHBIM MTPAaBOBBIM aKTaM,
OTPENEISIONMM TpeOOBaHUSI K OpraHu3aludd OOLIEro M JOMOJHUTEIHHOTO
oOpa3oBaHuUsl JIeTEH.

[Tomemenus (GyHKIIMOHATHHBIC 30HBI, B TOM YHCJIE y4eOHBIC KaOWHETHI
¢uzukn, xumuu, ononorun) Llentpa «Touka poctay pekoOMEHIyeTCs pacnoiarath B
npeaesax OJHOro 3JaHus.

[IpoekTrupoBanue, 30HUpoBaHue nomemeHud llentpoB «Touka pocrtay u
ONpEJENICHNE JU3alH-PEIICHUI OCYIIECTBISETCS C YYE€TOM pYKOBOJACTBA IIO
IPOEKTUPOBAHUIO LEHTPOB «Touka pocTay, YTBEpKAAEMOro ¢eaepaibHbIM
OIIEPaTOPOM.

IIpu nmpoexTnpoBaHuy, 30HUpOBaHUK romenieHui LlenTpos «Touka pocra»
ClIEyeT YYHUTBIBaTh OCOOECHHOCTH OOOpYAOBaHHUSA, PACXOIAHBIX MaTEpHaJIOB,
CpeacTB  OOy4YeHHMs M BOCIMTAHHUSA, KOTOpbIM Oyaer oOecneduBaThCs
oOpa3oBarebHasi OpraHu3alIysl.

[IpoekT 30HMpOBanus noMenennii LlenTpos « Touka pocTay npeacTraBisieTcs
denepaabHOMY ONEPATOPY OJHOBPEMEHHO C MPEACTaBICHUEM HHPPACTPYKTYPHBIX
JIUCTOB.

4. Opranuzaunusi 00pa3oBaTeJIbHOM JAeATeJTbHOCTH

OOpazoBatenbHas JeATENbHOCTh Ha ©Oa3e 1eHTpoB «Touka pocTay
OCYIIECTBISIETCS 10 00pa30BaTENbHBIM MIPOTrpaMMaM OOIIETO U JOMOJHUTEIBHOTO
oOpa3zoBaHusl.

TpeboBanus k ¢dopmary opraHuzalud 00pPa30BATEIBHOM NESITEIHLHOCTH
PEryIUpYIOTCS HACTOAMMU PekoMeHmauus MM U UHBIMH HUH(QOPMALMOHHBIMHU H
METOAMYECKMMU MaTepraiaMu DegepaibHOro oneparopa.

HamnpaBneHusi peanu3yeMbIX ¢ UCNOIb30BaHUEM pecypcoB LlenTpoB «Touka
pPOCTa» MPOrPaMM OIMPENEISAIOTCS B COOTBETCTBUM C METOJIMYECKUMH MaTepruagaMu
U PEKOMEHAAIMSIMH, YCTAHABIMBAEMBIMU M aKTyalu3upyeMbiMu DenepaibHbIM
OIIEPaTOPOM.

Ha o6a3ze wuentpoB «Touka pocray oOecneunBaeTcs peaau3aus
0o0pa30BaTeNbHBIX MPOrPaMM  €CTECTBEHHO-HAyYHOM U  TEXHOJOTHMYECKOMN
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUSMU
3aKOHO/IaTeJIbCTBA B c(hepe 00pa3oBaHUs U C yUETOM peKkoMeHanuii denepanbHOro
ornepatopa. B oOs3arenbHOM mopsiake Ha ©Oa3e neHTtpoB «Touka poctay
o0ecreuynBaeTcss OCBOEHUE 00YYAIOIIMMUCS y4eOHBIX MTPEAMETOB
«Duzuka», «Xumus», «buonmorus» ¢ HUCHONB30BaHHEM NPUOOPETAEMOTO
000pyI0BaHUSs, pACXOIHBIX MaTEpUAJIOB, CPEACTB OOYUEHUS U BOCIIUTAHMUSL.



He menee 1/3 oObema BHEYpOUYHOU IEATEIHLHOCTH OOYUYAIOIMIUXCS JOJKHO
OBITh OPUEHTUPOBAHO HA MOJIEPIKAHUE ECTECTBEHHOHAYYHON U TEXHOJIOIMYECKOM
HaIpaBJIEHHOCTEH 00pa30BaTENbHBIX MPOTPaMM, THPU ITOM OO0BEM MpOrpaMm
€CTECTBEHHOHAYYHON HANpPaBICHHOCTH HE MOXET cocTaBiATh MeHee 20% or
obmero o0bemMa BHEYPOUHOH JesTenbHOCTH. OOpazoBaTeibHbIE MPOTPAMMBI TI0
JPYTUM  HAIIPaBJICHHOCTSAM IPHM HAJIWYUU  BO3MOXKHOCTH  PEKOMEHAYETCS
IUIAHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LieHTpoB «Touka pocTay.

Pa3pabotka pabounx nporpamm mno npeameram «Pusnka», «XuMus»,
«buonorusy, y4yeOHbIM MpeAMETaM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOMH
HAnpaBJIEHHOCTEH M3 dYacTh ydeOHOro IiaHa, (opMupyeMoW ydaCTHHUKAMU
00pa30BaTEeNbHBIX OTHOILICHHUM, TPOrpaMM BHEYPOUYHOW JEATEIbHOCTH H
JIOTIONIHUTEIBHOTO ~ 00pa30BaHUSl  OCYIIECTBISIETCS  OOIIe00pa30BaTEIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3/1at0TCs HEHTPHI « Touka pocTa», CaMOCTOSITENBHO C
y4€TOM METOJUYECKHX MaTepUaloB U pekoMeHpauui denepalibHOro oreparopa.
Peanuszanus o0pa3oBareibHBIX MPOrpaMM JOMOJHUTEIBHOIO 0O0pa3oBaHUS B
MaJIOKOMIUIEKTHBIX 00I€00pa30BaTEeIbHBIX OPraHU3aLUAX OCYILIECTBISIETCS MpU
HAJIMYMHA Yy OpraHU3allMd COOTBETCTBYIOUIMX YCIOBHM. [l MaIOKOMIUIEKTHBIX
0011e00pa3oBaTeIbHbIX OpPraHU3alMi JIOMYCKAaeTCs OTCYTCTBUE JIMIICH3UM Ha
JOTIOJIHUTENbHOE O00Opa3oBaHUE U peaiu3yeMbIX IPOrpaMM JOIMOJHUTEIBHOIO
oOpa3zoBaHUs.

PexomeHnannm no HCoab30BAHUIO CTAHJAPTHOIO KOMIUIEKTa 000PY10BAHHUS
[HenTpa «Touka pocTa» NpHU peanu3alyd MPOTPAMM €CTECTBEHHO- HAYYHOU M
TEXHOJIOTUYECKOW HampaBieHHOCTEN omnpeneneHbl B [Ipumoxennn Ne 5
HACTOSIIIIMM PexoMeHnanusmM.

ConpoBokieHME U METOJUYECKoe  OOecCredyeHue  HCMOIb30BaHUs
npoPHUIBHOTO KOMIUIEKTa OOOpYJOBaHUS B OO0pa30BaTENbHOW EATEIHLHOCTH
ueHTpoB «Touka pocta» ocyuectsiser OenepanbHbli OIepaTop.

Metoauueckue maTepuaibl, pa3pabOTKH M HHbIE MaTepuaibl 10 BOIPOCaM
UCIIOJIb30BaHUSI TPO(HUIBHOTO KOMILIEKTa O00OpYy/IOBaHUS pa3padaThIBarOTCS,
aKTyaJIM3UPYIOTCS U pacrpocTpaHsatoTces DeaepanbHbIM 0NepaTopoM, B TOM YUCIE
C TMPUMEHEHHEM COBPEMEHHBIX MeIua HWHCTPYMEHTOB (BUIEO, BeOHHAp,
yOJIMKaIN).

®denepaiabHbIM  OMNEPATOPOM Ha PETYJSIPHOM OCHOBE OOecreYrBaeTcs
IPOBEICHHE METOAMYECKUX M OO0y4arollUX MEpONpUSATHH 10  BOMpPOCaM
opraHuzauuud obOpazoBaTenbHoro mnpouecca B llentpax «Touka poctan c
IpUMEHEHUEM NPO(UIBHOTO KOMIUIEKTa 000pYAOBaHUS, OKa3aHUE METOJUYECKON
MOMOIUIH MU pa3paboTKe y4eOHbIX MaTepUaoB, 3aaHUI JJI1 COBEPILIEHCTBOBAHUS
OPAKTUYECKONM TMOATOTOBKH OOYyYaromMxcsi MO Y4YeOHBIM MpeAMeTaM, Kypcam
BHEYPOUHOI 1eATEIbHOCTH, JOTIOIHUTEILHOTO 00pa30BaHus IeTeH.

[lenarornueckue paOOTHUKH, OCYILIECTBISIONIME MAESATEIBHOCTh Ha 0aze
[enTpos «Touka pocTtay ¢ mpuMeHeHueM NpoPUILHOTO KOMILIEKTa 000pyI0BaHUS,
IpOXOAST OOy4YeHHE IO NIporpamMmaM JIOMNOJHUTEIBHOTO MNpo(dheCcCHOHATBLHOTO
oOpa3zoBanus (Kypchl MOBbIIeHHUs KBanudukauu) u3z denepanbHOro peecrpa
nporpamm JII1O. TToBeiieHue kBaaudukanuu



MeJIarOrMIeCKUX paOOTHUKOB OCYIIECTBIISIETCS HE PEXKE OJTHOTO pa3a B TPH roja.
5. OpraHu3anMoHHO-MeToAN4YecKoe CONMPOBOKIeHNE U UCII0JIb30BAHUE
WHOM CO3IaHHOM B paMKax peajiu3aluid HAMOHAJILHOI0 MIPOEKTA
«O0pa3zoBanue» HHPPACTPYKTYPHI

B mensx KOMIUIEKCHOTO CONMPOBOXAEHUA AesiTenbHOCTH LleHTpoB «Touka»
denepa’abHbIM  ONEPATOPOM O0OECIEUUBACTCS OCYIIECTBICHUE MyOIUKAUNA U
OOHOBJICHUS METOJIMYECKUX MaTEPHAJIOB, BKIIOYAIOIIMX Y4YE€OHO-METOJIUYECKUE
MaTepHuabl (MHCTPYKIMU, METOJJUYECKHE TTOCOOUS, THPOPMAlIMOHHBIE MaTepUaIbI,
MEePEYHH PEKOMEHIYEMBIX JIMTEPATYPHBIX UCTOUYHUKOB, BUJEOMATEpUAIIbl U 1p.), a
TaK)K€ MaTepHaJIbl IO UTOraM MPOBEACHUS MeEpONpUATUI DenepabHOro orepaTopa
(BeOUHApBI, CEMUHAPBI, KOH(GEPEHIIUN, COBEIIAHUS U JIp. ).

s nepgarorndeckux pabotHukoB LlentpoB «Touka poctay denepaibHbIM
OlepaTopoM  OOECHeuMBaETCs IMPOBEACHHE TEMAaTHUUECKUX BEOMHApOB U
o0pa30BaTeNbHBIX MEPOMNPUITHI, HANPaBIECHHBIX Ha pPa3bICHEHHE BOIPOCOB
peanu3zanuu oOpa3oBareibHBIX Hporpamm Ha 0Oaze LlentpoB «Touka pocra» c
IPUMEHEHUEM POPUIBHOIO KOMIUIEKTa 000PYI0BaHMUS.

Jliist PerroHaabHBIX KOOPJIMHATOPOB U PYKOBOJAIINX pabOTHUKOB L{eHTpoB
«Touka pocray ®DenepanbHbIil ONIEpaTop 0OECIEUNBAET IPOBEACHUE TEMATUUECKUX
BEOMHApOB, HAINPABICHHbIX HA JIONOJHUTEIBHOE pa3bsCHEHUE BOIPOCOB,
OTHOCSIIIIUXCS K UCIIOJHEHUIO KOMIUIEKCOB MEp (IOPOKHBIX KapT) MO CO3JIaHUIO U
dbynkuuonupoBanuio llenTpoB «Touka pocTay, MOCTHKEHHIO YCTaHOBJIEHHBIX
nokasareyied (PyHKIIMOHMPOBAHUS, HCIIOJIb30BAHUIO MHOW CO3JJaHHON B pamKax
peanu3anuy HalMOHAIBHOTO MpoekTa «O0pa3oBaHue» HHPPACTPYKTYPHI.

B mensx a¢dexkTuBHOW OpraHU3allMOHHO-METOAUYCCKON  IMOIACPIKKU
co3ganuss W QyHkuonupoBanus llentpoB «Touka pocTay Ha TEPPUTOPHUH
cyorektoB  Poccuiickoit  ®Denmepanuu  PermoHanbHBIM  KOOPAMHATOPOM
o0ecrieunBaeTcs BOBJICUEHHE JAETCKUX TEeXHOMapKoB «KBaHTOpUym», LEHTpOB
uuppoBoro odpazoBanus aeteil «IT-ky0», KIIOUYEBBIX LIEHTPOB JOMOJIHUTEIEHOTO
oOpa3oBanus «Jlom Hay4yHOW KoJutabopamum» B nearenbHOcTh LleHTpoB «Touka
pocTa» B cleAyomux popmarax:

1. TIlpoBeneHre COBMECTHBIX MEPONPUATHA JJs OOydHaromuxcs |
MeJarornueckux pabOTHUKOB 0011e00pa3oBaTebHBIX OpraHu3anuii, Ha 0a3ze
KoTopbix co3gatorcs LlenTpol «Touka poctay (oOydaromme ceMuHapbl U MacTep-
KJIaCChl IO BOIMPOCAM HCIIOJIB30BaHUSI O0OpY/IOBaHUS, CPEACTB OOyuYeHUs U
BOCIMTAHUSA; METOAMYECKHE  MEpONpHUITHS 1O  BONpocaM  pa3pabOTKH,
COBEPIICHCTBOBAHUSI W BHEIPEHMS MPOTrpamMM JOMNOJHUTEIBHOTO OOpa3oBaHUs
€CTECTBEHHO-HAYYHON 1 TEXHUYECKOW HAIPABJIEHHOCTH, OPTaHU3ALlUA BHEYPOUHOU
NESTENIBHOCTH  00y4aroIuxcs; WHJIMBUAYAJIbHbIE  KOHCYJbTAllMU IS
MeJJaroriIecKuX pabOTHUKOB, B TOM YKCJIE B PEXKUME OHJIAWH; 3aHITHS IPOSKTHON
NEATEIbHOCTBIO; KOHKYPCHBIE U COPEBHOBATEIbHBIE MEPOIIPUATHS IS IE€TEH U 1Ip.).



2. Opranmzaisi ¥ yd4acTHE€ B PETHOHAIBHBIX M MEXPErHOHATbHBIX
KoHpepeHuusax, (QecrtuBansax, ¢opymax 1o oOMeHy ONbITOM paboThl Ha
BBICOKOOCHAILIEHHBIX YYEHHKO-MECTaX, B TOM YHCJIE MO peaanu3alnuy MpeaMETHBIX
obnacteii  «EcTecTBeHHOHayudHble  TNpeAMETb», «EcTecTBEHHBIE HAYKW»,
«Marematnka u uHpopMatuka», «OOIIECTBOZHAHME W E€CTECTBO3HAHUEY,
«Texnonorus», a Takke MPOrpaMM JOMOJIHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-
HAYYHOM U TEXHUYECKOMN HAMPABJIECHHOCTEH.

3. VYuyactue pernoHaJIbHBIX KOOPAMHATOPOB, MpeacTaBuTeneii LlenTpos
«Touka pocTa» U MHBIX LIEHTPOB, PYHKIIMOHUPYIOUIMX HA TEPPUTOPUU CYOBEKTa
Poccniickon @enepanun, B Meponpuatusax OenepanbHOro oneparopa.

['paduk MepompusTHii, KBOTHl YYacTHsl, COJEpKaHHE M TEXHOJOTHH
IIPOBEICHHUS MEpOIPUATUI TOBOJIATCS ®denepanbHbIM OMepaTopoM
JOTIOJTHUTENBHO.

4. Opranuzaius 1 y4acThe B IpOBeIeHUHU WH(OPMAIIMOHHBIX KaMIIaHUM 110
NOMYJISIPU3allMd  HAllMOHAJIBHOTO TMpoekTa «OOpa3oBaHHE» HAa TEPPUTOPHUU
cyobexToB Poccuiickoit denepanuu, B TOM 4yHucie COOBITHSX, MPOBOJAUMBIX IS
KOHCYJIbTALIMOHHOTO COIPOBOXKJEHUSI POAMTENIEH (3aKOHHBIX MPEICTAaBUTEIIEH)
0Oy4Jaronmxcs 0 BO3MOXHOCTSIX JIJIs1 pa3BUTHUS CIIOCOOHOCTEN U TaTaHTOB UX JAETEM,
npo(EeCCUOHANPHON  OpHUEHTAllMd M YCHEIIHOTO  OCBOECHHMS  OCHOBHBIX
00pazoBaTeIbHBIX MPOrpamMM 00I1IeTO 0Opa30BaHUsI.

5. Pa3paboTka, yTBEp>KIEHHE U peau3alusi CETEBhIX 00pa30BaTEIbHBIX
IIpOrpamMM C UCIOJIb30BAHUEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyowekre Poccuiickoit denepaliny B paMKax HallMOHAJIBHOTO MPOEKTa
«O0Opa3zoBaHue», B TOM YHUCJIE COBMECTHO C JETCKMUMU TEXHOMNapKaMu
«KBanToprym».

6. Bosneuenue oOywaronuxcsi oOmeoOpa3oBaTeNbHBIX OpraHU3aIiii, Ha
0a3e KOTOpbIX co3natorcs U GyHKIHoHUPYIoT Llentpsl « Touka poctay, B pa3nnyHbie
(GOpMBbI  COMPOBOXKIEHUS M HAaCTaBHUYECTBA C HCIOJb30BAaHUEM KaJPOBBIX
pecypcoB, obOecrneuuBaroUmMX padoTy BBICOKOOCHAIEHHBIX YUYEHUKO- MECT,
co3aaHHbIX B cyObekTe Poccuiickoit denepariuu B paMKkax HaIIMOHAJIBLHOTO MTPOEKTA
«O0pa3oBaHMe» C YYETOM METOAOJOrMH (LeJeBOM MOJIeNM) HAacTaBHUYECTBA
oOyuarolmuxcss A OpraHu3alui, OCYLIECTBIAIOMIUX  00pa3oBaTeNIbHYIO
NeSATEIbHOCTD o o011eo0pa3oBaTeIbHbIM, JOTIOJTHUTENbHBIM
oOmeoOpa3oBaTebHBIM W MpPOrpaMMaM  CPEeIHEro  Npo(ecCHOHaTbHOTO
oOpa3oBaHus, B TOM YHCJIE€ C MPUMEHEHHEM JIyYIIHX MPAKTUK OOMEHa OIBITOM
MEXKTy 00yYaroImUMUCH.

LenTpe! «Touka pocTa» UCIONB3YIOT HHPPACTPYKTYPY U KaIPOBBIE PECYPCHI
JETCKHUX TEXHOMAPKOB «KBanTOprym», CO37aBaEMbIX Ha 0aze
0011e00pa3oBaTeIbHBIX OpPraHU3alMi, ISl Pa3BUTUS MPOECKTHOM NESTEIbHOCTH
oOyuaroruxcs. Ilemarormueckue  pabGotamku  llentpoB  «Touka  pocray
00eCreurnBalOT ydacTue OOYyYarolIMXcsi B MEpONPUATUSAX JETCKUX TEXHOMApPKOB
«KBaHTOpHyM» C yaneHHBIM UCIOJIb30BaHUEM 000PYI0BaHUs, CPEACTB OOyUECHHUS
Y BOCIIUTaHUS, a TAKXKE MPUHUMAIOT YYacTHE B OPraHU3yEeMbIX MU CEMHHApax 1o
JeMoHCTpauu 3PEKTUBHOTO OMBITA PeATH3alMi 00pa30BaTEIbHBIX €CTECTBEHHO-
HAyYHOM, TEXHOJIOTUYECKON U UHBIX HAMPABIECHHOCTEU CPEAY MUHBIX



00111e00pa3oBaTeIbHBIX OPraHU3alNl, PaClOIOKEHHBIX HA TEPPUTOPHH CYObEKTa
Poccuiickon @enepanum.

PernonaibHbIM KOOpPJIMHATOPOM Ha TeppuTopun cyObekTa Poccuiickoit
denepanuu  obecnieunBaeTcs paboTa MO TOAIEPKKE 001e00pa3oBaTeIbHBIX
OpraHM3alvii, TOKa3bIBAIOIIMX HU3KUE O0Opa30BaTENbHBIE PE3YJIbTAThl, C
UCIIOJIb30BaHUEM HMH(PACTPYKTypbl U KajgpoBoro obecneuenus Llentpos «Touka
pocTta» B paszauuHbIX (opmarax (COBMECTHAs peann3anus 00pa30BaTEIbHbBIX
IporpaMM, NpoBeAeHUE 00y4YaroIUX MEPONPUATHI, CEMUHAPOB, KOHCYIbTALIUNA U
np.).

ITpu mpoBeaeHMM pa3IMYHBIX MEPONPHUITHH, CBSI3aHHBIX C peaau3anueil
HallMOHAJIBHOTO MpoekTa «OO0pa3oBaHME», HCIOIB30BAHUEM COOTBETCTBYIOIIEH
UHPPACTPYKTYPHI, KaAPOBBIX U (PUHAHCOBBIX PECYPCOB, AOKHO OBITH 00ECIIEUYEHO
UX HMH()OPMAIIMOHHOE COMPOBOXKJEHUE, B TOM YHCIE B CPEICTBaX MacCCOBOM
uH(pOpMaIUK, COLMAIBHBIX CETSAX, Ha cailTax o0pa3oBaTENbHBIX OPraHU3ALMK C
UCITI0JIb30BaHUEM (DUPMEHHON CUMBOJIMKY HAIMOHAJIIBHOTO MTPOEKTA
«O0pazoBaHue».

Nudopmanus 06 ywactuum LlentpoB «Touka pocTta» B MEpPONPUITHIX
Hanpasisiercss  DenepanbHOMYy — OlEparopy B paMKax  €XKEKBapTaJIbHOTO
MOHUTOPUHTA.

6. TpedoBanus k punancosomy odecnevyenuro Llenrpos «Touka
pocra»

®dunHaHcoBoe obOecnieueHne (QpyHkuuoHupoBanus LlenTpoB «Touka pocta»
BKIJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOmUMHU TPeOOBAHHSIMHU K OIPEACIICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE TOCYJAapCTBEHHBIX (MYHHUIIUIIAILHBIX) YCIyT B
chepe OIIKOILHOTO0, HauaJbHOTO O0IIEro, OCHOBHOT'O OOIIIET0, CPETHET0 O0IIIEeTo,
cpenHero mpodeccHoHaTbHOTO 00pa30BaHUs, IOTOJHUTEIHHOTO O00pa30BaHMS
JIETEN U B3POCIBIX, IOMOJHUTEIHLHOTO MTPO(ECCHOHATEHOTO 00pa30BaHUS IS JIUII,
UMEIOINX WM TOJydYalluX CcpeaHee mpodeccuoHadbHOe 00pa3oBaHuE,
poecCHOHATEHOTO 00YUYeHUsI, MPUMEHIEMbBIMU MPHU pacyeTe 00beMa CyOCu I Ha
¢buHaHCOBOE OOECreYeHUEe BBIMOJHEHUS TOCYAApCTBEHHOTO (MYHHUIIMIIAIBLHOTO)
3aJlaHMs Ha OKa3aHHWe rOoCyJapCTBEHHBIX (MYHHUIIMNAIbHBIX) YCIYT (BBINOJIHEHHUE
paboT) TOCYTapCTBEHHBIM (MYHHUITUTIATBHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazoM MunnpocBemenus Poccunm ot 20 HosO6ps 2018 1. Ne 235 wu
BKJTFOYAFOIITIMHU B TOM YHCJIE:

- oIJlaTy Tpyda TMeAarorudeckux pabOTHUKOB 00111e00pa3oBaTeIbHOM
opranuzanmu, odecneunBaromux GyHkiuonuposanue Lleatpos «Touka pocTtay;

- MPUOOPETEHHUE JOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB M MaTEpHUATbLHBIX
3armacoB, B TOM YHCJIE€ PACXOJHBIX MaTEpPHAJIOB, s OOECIeUeHUs pealn3aIiuu
oOpa3oBaTeIbHBIX MporpaMM B oO0beMe, HEOOXOJAMMOM JUIsl HENPEPHIBHOM
peanu3aiuy 00pa3oBaTEILHOTO MPOIIECCa;

- o0ecrieueHue TeKyIlen JIEATENbHOCTH 00111e00pa30BaTeIbHOM
OpraHu3ally 1Mo 00eCTIeYeHUI0 00Pa30BaTEIHLHOTO MpoIlecca.



[Tpu hopmupoBanuu OroxeTa cyonekta Poccuiickoii denepannu (MeCTHOTO
Oro/KeTa) Ha OYepeqHON IO/l U TUIAHOBBIN Mepruol He0OX0IMMO MPEayCMaTPUBATh
OIO/’KETHBIE AaCCUTHOBaHHA B oOBeMe, HEoOXoauMoM s (hpUHAHCOBOTO
obecneuenus ¢pyHkuonupoanus Llentpos «Touka poctay, B TOM YUCIIE C YIETOM
COOTBETCTBYIOIIEN MHJICKCALUU.

7. 3aka0uYnTEIbHbIE MOJ0KEHHUS

[Tpu peanuzanmu MEpONPUATHI B IENAX CO3MaHUSA U (HYHKIMOHUPOBAHHS
[HentpoB «Touka pocta» cyobekT Poccuiickoit ®enepanuu obecneynBaeT
coOroieHne TpeOOBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA U
3aKOHO/IaTEIhCTBA O KOHTPAKTHOM cUCTEME B c(hepe 3aKyMOK TOBApPOB, paboT, yCIyT
JUIs 0OeCTieueHus TOCYAapCTBEHHBIX U MyHHUIUTIATBHBIX HYX/l, B TOM YHCJIE B YaCTH
oOecrieyeHus: TNOBBIIEHUA 3()(PEKTUBHOCTH, HCKIOYEHUS OrPAHUYEHHs Kpyra
NOCTaBIIMKOB U IOCTaBIsIEMOT0 0OOpYNOBaHUS, MOBBIIIEHUS PE3YyIbTATUBHOCTH
OCYIIECTBJICHUS  3aKyNOK, OOEcleueHusi Mpo3pavyHOCTH, MPEIOTBPALICHUS
KOPPYNLMHU U APYTUX 3JI0yNIOTPEOICHUN.

[Ipu ocymectBienun cyobektamu Poccuiickoit @Deaepanuu  3aKyrnok
TOBapoB, paboOT, YyCAyr C LEIbl0 MpUOOpeTeHuss o0OpyAOBaHUS, PACXOTHBIX
MaTepuasoB, CPeICTB OOyUYEHUsI U BOCIUTAHUS B 1IeNIAX co3nanus LlenTpoB
«Touka pocrta» 3a cuer cybcunuu u3 (denepanbHOro OrOKeTa OrIKEeTaM
cyorektoB Poccuiickoit ®enepanuu  Ha  COPUHAHCUPOBAHHME  PACXOJIHBIX
o0s13aTenbeTB cyObekToB Poccuiickoit denepanuu:

- oOecrieunBaeTCsl LIEHTPaIU3alMsl 3aKylNOK B MOPSAKE, OINPEIAEICHHOM
NyHKTOM 7 ctathu 26 denepanbHoro 3akoHa «O KOHTPAKTHOW cucteme B cdepe
3aKyllOK, TOBapoB, paboT, yclIyr nanas oOecrneueHusi TroCyAapCTBEHHBIX U
MYHULIMOATBHBIX HYXKI»;

- MPUMEHSAETCS HAlUUOHAIbHBIA PEXKHM B COOTBETCTBUU C TPEOOBAHHSIMU
cratb 14 ®@enepanbHoro 3akoHa ot 5 anpens 2013 r. Ne 44-03 «O KOHTpaKTHOU
cucteMe B cdepe 3aKylmok TOBapoB, paboOT, yciayr mjs oOecreyeHuUs
roCyJAapCTBEHHBIX U MYHHUIIMIAIIBHBIX HYXKD.

Kpome Toro, mpu oOCyIIECTBICHUU 3aKyIloOK CcyObekTamu Poccuiickoit
deaepaliuu JOJKHBI ObITh YUTEHBI:

- noJiokeHus1 nocraHosiieHus lIpaBurenscTBa Poccniickonn @enepanuu ot
03.12.2020 Ne 2013 «O MUHUMAQJIBHOW JOJE 3aKyIIOK TOBApOB POCCHICKOIO
IIPOUCXOXKICHUS;

- ToJio)keHus noctaHoBiieHus [IpaButenscTBa Pocculickoin deaepauuu oT
03.12.2020 Ne 2014 «O mMuHUMaIbHOW 00sI3aTENBHOMN J0J€ 3aKyNOK POCCHUHCKUX
TOBAapOB U €€ JOCTIXKEHUHU 3aKa3uukom» (BMmecTe ¢ «llojoxkenuem o TpeGoBaHMIX
K COJIEp’KaHuI0 U opMme oTueTa 00 00beMe 3aKyNOK POCCUHUCKUX TOBAapOB, B TOM
YlClie TOBAPOB, MOCTABIISIEMbIX MPU BHINOJHEHUH 3aKyNaeMbIX padoT, OKa3aHUU
3aKyMaeMbIX YCIyT, OCYIIECTBIEHHBIX B UEIAX JOCTHXKCHHS 3aKa3uYMKOM
MUHHUMAJIBHON 00s3aTeIbHON JIOJM 3aKyINOK, O TPEOOBAHUAX K COJIEPKAHUIO
00OCHOBaHUSI  HEBO3MOXXHOCTH  JIOCTMDKEHHUS  3aKa3YMKOM  MHUHHUMAJIbHOM
00s13aTENbHON JO0JU 3aKYIOK POCCHMCKUX TOBApOB (B TOM YHUCIE



TOBapoOB, TIOCTaBISEMBIX NPHU BBIMOJHEHUN 3aKyNaeMbIX padoT, OKa3aHUU
3aKyNaeMbIX YCIYTr) OTAEJIBHBIX BUIOB, IPH OCYLIECTBIEHUHU 3aKyHOK KOTOPBIX
YCTaHOBJIEHBl OTPAHUYEHUS JOIYyCKAa TOBAPOB, MPOUCXOMSIINX W3 HMHOCTPAHHBIX
rOCy/AapCTB, O MOPSIIKE MOJATOTOBKM M pa3MEIIeHHUs B €AMHON HWH(OPMAIIMOHHON
cucteMe B cdepe 3aKyloK TakuxX oTdeTa W oOocHOBaHUs», «llomoxeHuem o
MOPSAKE, KPUTEPUAX U NTOCIEACTBUN IPOBEACHUS OLICHKH BBITTOJTHEHUS 3aKa3UNKOM
00513aHHOCTH IOCTUKEHUSI MUHUMAJIBHON 00513aTeNIbHOM 0N 3aKyTIOK POCCUMCKUX
TOBapoB (B TOM YHCJIE TOBAPOB, MOCTABISIEMBIX MPU BBHIMOJHEHUU 3aKyNaeMbIX
paboT, OKa3aHUM 3aKYyMAeMbIX YCIYyT) OTACNIbHBIX BUIOB, MPU OCYIIECTBICHUU
3aKyIIOK KOTOPBIX YCTAHOBJICHBI OTPAaHUYEHUS 10Ty CKa TOBAPOB, MPOUCXOISIINX U3
WHOCTPAHHBIX TOCYapCTB»).



KOMILJIEKC

IIpunoxenne Ne 1

K MeToauuyecKkumM PEKOMECHAAIIUAM

MEP («IOPOKHASI KAPTA») I1O CO3JIAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIINAX, PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOTMYECKON HAITPABJIEHHOCTEHN

«TOYKA POCTA»
No | HaumeHoBaHHME MEPOTIPUSATHS OTBETCTBEHHBIHN PesynbTar Cpok
VY TBepKICHBI:
— JOJKHOCTHOE JIMLO B COCTaBe
PErMOHAILHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOT'O
oduca, OTBETCTBEHHOE 32
CO3J1aHuE U
HKIIMOHUPOBaHUE IIEHTPOB .
ymx p HeHtp PacniopsauTenbHblid akT
«Touka poctay;
pPErMOHAJILHOTO OpraHa
— IIOKa3aTeNu A TeIbHOCTU .
WCIIOJIHUTEJIbHON
neHTpoB «Touka poctay;
BJIACTH,
- Tunosoe Ilonoxenue o .
PernonanbHslii OCYIIECTBIIAIOLIETO HE Mo3/IHee
1. |mesarensHOCcTH L{enTpoB «Touka )
KOOPAMHATOP roCyapCTBEHHOE 31 auBaps X roga
pocTa» Ha TeppUTOpUN
N ynpasiieHue B chepe
cyonekTa Poccuiickoit
oOpasoBanus (nanee -
®denepaunn .
pacnopsIUTEIbHbIN aKT
— IIEpEYECHb
POUB)
00111600pa3oBaTeIbHBIX
OpraHM3aluil, pacloI0KEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJlbIX TopoJiax, Ha 6a3e
KOTOPBIX IIAHUPYETCS
co3nanue Llentpos «Touka
pocTtay.
Pernonaneueiii | [Iucemo denepanbHOro CoMiaco
2 CdopmupoBan 1 coriacoBaH KOOpJAUHATOP, orepaTopa u OTIENBHOM
' UH(QPaCTPYKTYPHBIN JIHUCT (benepanbHbBI | pacOpsSIUTENbHBIN aKT rpaduk y
oreparop POUMB P Y
OObsBIIEHBI 3aKyTIKH TOBAPOB, .
PernonanbHblii N3Bemienus o He no3jaHee 1
3. paboT, yciayr /Ui Co31aHus
KOOpPJIUHATOP MIPOBEJICHUH 3aKyTIOK anpens X rosaa
entpoB «Touka pocta»
CdhopMupoBaHbI TPOEKTHI . .
Pernonaneueiii  |PacnopsautenbHelil akt|  He nosgHee 1
4. | 3onupoBanus Llentpos «Touka
KOOPAUHATOP POVB armpens X roga
poctay
5 [TpoBeneH MOHUTOPUHT padboOT PernonansHslii ITo popwme, 25 aBrycra X roja,
10 NPUBEJECHUIO TUIOIA0K KOOpJAUHATOP OnpeaensIeMoi Jlajiee €XXeroiHo

2 X — roj nosyueHus CyOCUIUM.




No | HaumenoBanue meponpusitusi | OTBETCTBEHHBIN PesynbTar Cpok
HenTpos «Touka pocra» B MuHnpocBemeHus
COOTBETCTBHE C Poccun nmm
METOANYECKUMU ®denepaibHbIM
PEKOMEHIalusIMU OIEPATOPOM
Munnpocsenienus Poccuun
Hauano pa6ots! LlenTpos PervonanbHbIit Nudopmannonnoe
6. 1 cents16psa X rona
«Touka pocra» KOOPJAUHATOP ocsenienue 8 CMU
E>xexBapTanbHbII MOHUTOPUHT
N 1 okTs16ps X rona,
BBIIIOJIHEHHMS TTOKa3aTesnei . Otuer denepanbHOMY
PernonanpHbINi nainee —
7. CO3JIaHUs U orepaTopy 10 UTOraM
KOOpJIUHATOP €XKEKBapTaJIbHO B

(GYHKIIMOHUPOBAHUSI LIEHTPOB
«Touka pocra»

MOHHUTOPHHI'A

TeUeHHUE 2-X JIET
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MHUHUMAJIBHBIE HHIUKATOPBI U IOKA3ATEJIN
PEAJIM3ALIUU MEPOIIPUATUM IO CO3JJAHUIO U ®YHKIIUOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIINAX, PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'MYECKOUN HATTIPABJIEHHOCTEN
«TOYKA POCTA»

MuHuMallbHOE 3HAaYECHHUE B

«TexHonorusi» u (WIN) Kypcel

rox st MunumanbsHoe Meronuka pacuera
3HAYCHHE B TOJ IS | MUHUMAaJIBLHOTO TTOKA3aTels
HammeHnoBanne mHIMKaTOpa 0011e00pa3oBaTeIbHBIX
N N MaJIOKOMITIEKTHBIX B IIEJIOM TI0 CyOBEKTY
(mokazarerns) opraHusaiuii, He .
o0mmeobpasoBarenbHbIX | Poceniickoit ®enepanum, B
SIBIISTFOIIIAX CSI .
opraHu3zaun ToJ
MaJIOKOMIUICKTHBIMU

YucneHHOCTh 00yYaromuxcs
00111600pa30BaTENILHON
OpraHU3aI[|H, OCBAUBAIOIINX
JiBa U OoJjiee y4eOHBIX
TpeaMeTa U3 yucia
MPeIMETHBIX 00NacTeit
«EcTecTBeHHOHAYYHBIC
npeaMeTsl», «EctecTBeHHbBIE CyMmMa 3Ha4eHUH
HayKm», «MaTeMaTHka u ToKa3aTes 1o BceM o01e-
undopmarukay, 300 100 00pa3zoBaTeIbHBIM
«OOIIECTBO3HAHNE U (B ron otkpbiTist — 150) (B rox otkpeitisa — 50)|  opranmzanusam, Ha 6ase
€CTECTBO3HAHUEY, KOTOPBIX CO3JIAI0TCA

LHCHTPBI «Touka pocTta»

BHEYPOYHOI1 e TeIbHOCTH
0O0IIenHTEIUIeKTy aJIbHOM
HaIpaBJIeHHOCTH C
HCIIOJIb30BaHUEM CPEJICTB
00y4eHUs U BOCTIMTAHUS
Llentpa «Touka pocTay 3
("uenmoBek)

YHCIeHHOCTh 00yYaOITUXCS

001e00pa3zoBaTeNbLHOM .
CyMmMa 3HaYeHU
OpraHU3aI[|H, OCBAUBAIOIINX
MoKa3aTeJsl Mo BceM o0I1ie-
JIOTIOJTHUTEIIbHBIE

60
(8 rox otkpeiTHs — 30)

30
(B rox oTKphITHS — 15)

00pazoBaTeNbHBIM
OpraHu3aysM, Ha 6aze
KOTOPBIX CO3/IAF0TCS
neHTpol « Touka poctay

2 |oOmieobpa3oBaTebHbIC
MpOrpaMMbl TEXHUUECKOU U
€CTECTBEHHOHAYYHOMI
HaIpaBJIEHHOCTH C
HCIIOJIb30BaHUEM CPEJICTB

3 Hcnonp3oBaHue CpEACTB 00OpPYAOBAaHMA, OOydeHHMs M BOCHMTAHHS BO3MOKHO HA BCEX YPOBHAX OOILIEro
o0pa3oBaHKMs W LeNecoo0pasHo Ul peali3aldd ypPOYHOH W BHEYPOUHOM JESTENbHOCTH MO IporpaMmam
€CTECTBEHHO-HAYYHOU W TEXHOJIOTUIECKOW HAIlpaBleHHOCTEW. PacueT mokaszarens mpeaycMaTpiuBaeT CyMMHPOBaHHE
YUCICHHOCTH 00yJaroImuxcs 00meo0pa3oBaTeIbHOM OpraHu3allui, KX IbIi H3 KOTOPBIX 33JeHCTBOBAH B OCBOCHHU
HE MCHee [BYX MPEIMETOB, KypCOB, IHCHUIUIMH (MOMIYJEH) €CTECTBCHHO-HAyYHOW W TEXHOJIOTHYCCKOM
HAIPaBJICHHOCTEH B pPaMKax pealn3alliil OCHOBHBIX OOIICO0pa30BaTEIbHBIX MPOTPaMM. YUHTHIBAKOTCSA ydcOHBIC
MPEMETHI U3 YHCIIa PEJMETHBIX o0nacTeli «MaremaTnka 1 HHQOPMATHKAY,

«OO0rmIecTBO3HAHUE U ecTecTBO3HaHUE», «TexHomorus», «EcTecTBeHHOHaydHBIE NpeAMETHD», «EcTecTBeHHBIC
HayKm» W (WIM) KypChl BHEYPOYHOW MAEATEIFHOCTH, PEalH3yeMble C WCIIONE30BAaHHEM CPEACTB OOYYCHHUS H
Bocriutanus LentpoB «Touka poctay. B cinydae, eciu B 0011eo0pa3oBaTeIbHOM OpraHU3alliuy, 00IIas YUCICHHOCTh
00yJaroImuXxcsl MEHbIIIEe YKa3aHHOTO 3HAUEHUS, 3HAUSHHE T0Ka3aTels JOJKHO COCTaBIATh He MeHee 80% ot olbmiei
YUCJICHHOCTH 00YJarOIINXCs;




00y4eHHs 1 BOCIUTaHUS
Llentpa «Touka pocra» *
(uenoBex)

Jlomst IIe1aroruaecKux
paboTHHKOB LeHTpa «Touka
pocTay, mponieaAnux o0ydeHue
3 |mo mporpammam U3 peecTpa 100 100 100
HPOrpaMM HOBBIIICHHS
KBaJH(puKanuy GpenepaIbHoTo
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. sl MaJIOKOMIDIEKTHBIX 001Ie00pa3oBaTeNIbHBIX OPraHU3aMi JIOITYCKAETCsl OTCYTCTBHE JIMIICH3UU
Ha JIOTIOJIHUTENIEHOE 00pa30BaHUE U PeaM3yeMbIX TPOTPaMM JONOIHUTEIEHOTO 00pa3oBaHusl.

% B COOTBETCTBMY C MYHKTOM 2 4acTh 5 crathk 47 ®esiepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o6pazosanuu
B Poccuiickoii Penepannny MoBHIIEHHE KBATU(HUKAIMK ME1arOTHUYECKUX paOOTHHKOB OCYIIECTBIISICTCS HE pexe
OIHOTO pa3a B Tpu roxa. lloBbimieHne KBadM(UKalMM NeJaroruueckoro paborHuka ueHTpa «Touka poctay
3aCUMTHIBACTCS NPU HAJIMYUM JICHCTBYIOIIETO (C AaThl MPOXOXJEHUS NPOIIIO He Oojee 3 JieT) y/IOCTOBEpEHHUs O
MOBBIIIEHNH KBATU(QUKAIIIH 10 TIPOrpaMMaM, COOTBETCTBYIOIMM HarpaBieHHOCcTsM LlenTpa

«Touka pocTa», WM MPOXOXKICHUH OOydeHHs MO Iporpammam (eaepanbHOro omeparopa. Takke YUHTHIBAETCS
HaJIM4We y TeAarormyecKnX PpaOOTHWKOB YAOCTOBEPEHHH O TOBBIMICHHN KBATH(UKAIMK MO TporpaMmaM u3
DenepanbHOTO peecTpa 00pa3oBaTENbHBIX IPOrPaMM JAOMOIHUTEIBLHOTO MPO(ecCHOHANBHOTO 00pa3oBaHusL.



IIpunoxenune Ne 3
K MeToin4ecKUM peKoMeHIalusiM

Ilepedyennb 00mIe00pa3oBaTeIbHBIX OPraHU3aLMid, HA 0a3€e KOTOPBIX
IUIAHUPYeETCH co31aHue U PyHKUuoHupoBanue LieHTpoB 00pa3oBanust
€CTECTBCHHO-HAYYHOM U TEXHOJOIMYeCKOM HanpaBjaeHHocTel « Touka pocray»
B_____roay B paMmkax ¢eaepajJbHOro npoekra «CoppeMeHHas IIKO0JIa»

HALMOHAJIBHOIO NpoekTa «O0pa3oBaHue» B (HaumeHo8aHue
cyovexkma Poccuiickou @edepayuu)
Ne | HaumeHoBanme HaumeHoBaHue Opuanyeckn | Yncnennoer | MajlokoMIUIeKTHA
n/ | MyHHIHMNAJBHOT | 001e00pa3oBaTebH i anpec b 00y4aro- a1 (na/uer,
n | o oOpasoBaHus Ol opraHusaumum, Ha | 001eodOpa3o- Huxcs KOJIUY€eCTBO
0a3e xoTopoii BaTeJIbHOMI KJIACCOB-
IUIAHNPYeTCs OpraHu3anum KOMILIEKTOB)
coznanue LlenTpa (mo ycrany)
«Touxka pocra»
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Tunosoe Ilooxkenune
o IlenTpe 00pa3oBaHus €CTECTBEHHO-HAYYHOH ¥ TEXHOJIOTMYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <naumeHnosanue
o0weobpazoeamenvHoll Opeanuzayuu>

1. OO01mue mMoJI0KeHus

1.1. [entp oOpa3oBaHMsI €CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKON
HarnpaBJieHHocTel « Touka pocta» Ha 6aze <HaumeHnosaHue ooueoopazosamenbHou
opeanusayuu> (nanee - LleHTp) co3gaH C 1eNbl0 Pa3BUTHS Yy OO0YyYaIOIIUXCS
€CTECTBEHHO-HAYYHOM, MaTeMaThyeckod, HH(POPMAIIMOHHON TIPaMOTHOCTH,
bopMHpOBaHUS KPUTHUYECKOTO U KPEATUBHOTO MBIIUICHUS, COBEPILIEHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKON HAIIPABIEHHOCTEM.

1.2. llentp He sBIsIeTCd OPUANYECKUM JUIIOM U JCHCTBYeT s
JOCTH)KEHHMSI ~ YCTaBHbIX  ILele  <waumenoganue  00weodpaszosamenvbHou
opeanusayuu> (nanee — YUpexJEeHUE), a TAKKe B LENISIX BBINOJHEHUS 3a/1ad U
JOCTHIKEHUS II0KA3aTeNIeN U pe3yJIbTaTOB HALIMOHAJIBHOIO MPOEKTA
«O0pazoBaHue».

1.3. B cBoeii gesarensHocTu LleHTp pykoBoactByetcs DenepambHbIM
3akoHOM Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-03 «O06 ob6pazoBaHuu B
Poccniickonn denepannn», , IPYTUMHU HOPMAaTHUBHBIMU JTOKYMEHTaMU
MununcrepcTBa npocsemeHuss Poccuiickot @enepannyu, THBIMA HOPMAaTHBHBIMU
npaBoBbIMH akTaMu Poccuiickon Penepanun, mporpaMMOn pa3BUTHSA
<HaumeHoBaHue 00UEO0OPA306AMENbHOL  OpeaHu3ayuu™>, TUIAHAMH PadOoThI,
YTBEPKIAECHHBIMU YUpEAUTENIEM U HacTOSIUM [lonoxenuem.

1.4. llentp B cCBOEW [EATEIBHOCTU MOAYUHSETCS PYKOBOAMUTEIIO
Yupexaenus (IUpeKTopy).

2. Hesu, 3axaun, pynkuun gesresabHocTu LlenTpa

2.1. OcHOBHOU LEJIbIO JESATEIIbHOCTU [lenTpa ABJIAETCS
COBEpILICHCTBOBAHME YCJIOBUW JJisi TOBBILIEHUS KadecTBa 0Opa3oBaHUS,
paclIMpeHrss BO3MOXKHOCTEH OOydYaromuxcsi B OCBOCHHHM YYEOHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJOTMYECKOW  HAIPaBJIECHHOCTEH, IPOrpaMm
JIOTIOJIHUTEIBHOTO  00pa30BaHMS  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HaIpaBJIEHHOCTEH, a TaKXKe JIJIs MPAKTUYECKON 0TpabOTKH yueOHOro MaTepuara 1o
y4eOHbIM nipenMeTam «Dusnkay, « Xumusy», «buomorusy.

2.2. 3amadamu lleHTpa SABISIOTCS:

2.2.1. peanuzaniss OCHOBHBIX  OO0Ie0Opa30BaTEIbHBIX IMPOTPAMM IO

y4eOHBIM npeaMeTam €CTECTBEHHO-HAYYHOM u TEXHOJIOTHYECKOU
HaIlpaBJICHHOCTEH, B TOM WYHCIICE B paMKaX BHEYPOUHOH JEATECIHLHOCTH
oOyyJarommxcs;

2.2.2. pa3paboTka U pealu3alusi pPa3HOYPOBHEBBIX JIOMOJHUTEIbHBIX
00111e00pa30BaTEIbHBIX TPOTPAMM €CTECTBEHHO-HAYYHON U TEXHUUYECKOMN



HAIPaBJICHHOCTEW, a TaK)KE€ HMHBIX MPOTPAMM, B TOM YHUCJIE B KaHHUKYJISPHBIN
NEepPHUO/I;

2.2.3. BOBJIeUCHUE OOyYalomMXcd M TMEJarormyeckux pabOTHUKOB B
MIPOCKTHYIO ESITEIILHOCTB;

2.2.4. opranuzanysi BHEY4YeOHOU ACATEILHOCTH B KAHUKYJISPHBIM IMEPUOI,
pa3paboTka U peajau3alus COOTBETCTBYIOIIUX 00pa30BaTENbHBIX MIPOrpamMmM, B TOM
qucie JUisl Jlarepeid, OpraHW30BaHHBIX O0O0pa30BaTEbHBIMU OpraHU3alUSIMHU B
KaHUKYJISIPHBIN MEepUoO;

2.2.5. oBbIIeHHE  MPOPECCHOHATIBHOIO  MacTepCTBa  IEIarOTMYeCKUX
pabotHukoB  IleHTpa, peanu3ylOlMX  OCHOBHBIE W  JOMOJHUTEIbHBIC
o01reo0pa3oBaTeIbHbIC MPOTPAMMEI.

2.3. llentp s MAOCTWIKEHWS 1€MW W BBINIOJHCHHWS 3a7ad  BIIpaBe
B3aUMOJIEHCTBOBATH C:

- pa3nuYHBIMH O00Opa30BaTEIbLHBIMH OpTaHMU3AIUSIMUA B (OpME CETEBOTO
B3aMMOJICHCTBUS,

- ¢ UHBIMHU 00pa30BaTEIHHBIMH OPTaHM3AIMAMH, Ha 0a3¢ KOTOPHIX CO3/IaHbI
HeHTphl « Touka pocTtay;

- ¢ (QenepanbHbIM  ONEPATOPOM, OCYHICCTBISIOMUM (QYHKIUUA TIO
WHOOPMAITMOHHOMY,  METOJAMYECKOMY W OPraHU3aIMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIIPUSATUH IO CO3/IaHUIO U (PYHKITMOHHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM 4YHCIE [0 BOIPOCAM TMOBBIIICHUS KBATHU(PUKAINH
NeJaroru4eckux pabOTHUKOB,;

- 0o0yvarlomuMUCS U POJUTEISAMHU  (3aKOHHBIMU  TIPEJICTAaBUTEIISIMHU)
oOydJaronuxcs, B TOM YHCJIE C MIPUMEHEHUEM TUCTAHITMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH.

3. IHopsinok ynpasJenusi LHlearpom «Touka pocra»

3.1. PyxoBomuTens YupexacHUS M3IACT JOKATbHBIH HOPMATUBHBIA aKT O
Ha3HaueHuu  pykoBomutens  lLlentpa  (kyparopa,  OTBETCTBEHHOTO  3a
(GYHKIIMOHUPOBAHUE W Pa3BUTHUE), a TaKXKe O Cco3laHuu lleHTpa U yTBEpKICHUU
[Tonmoxenue o nestenpHOCTH LleHTpa.

3.2. PyxoBomurtenem lleHTpa MOXET OBITh Ha3HA4YeH COTPYIHUK
YupexxaeHus u3 yncia pyKOBOASIINX U MEJaroruaeckux paboTHUKOB.

3.3. PyxoBonurens LlenTpa 00s13aH:

3.3.1. ocymiecTBISTH OnepaTUBHOE PyKOBOACTBO LleHTpom;

3.3.2. mpencraBisaTe  wHTEpechl  lleHTpa 1m0 JOBEpeHHOCTH B
MYHULIMNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax pEruoHa, OpraHu3aluax s
peanuzanuu uesien u 3anad Llenrpa;

3.3.3. otunThiBaThcs mepen PykoBomureneM YupexkaeHus O pe3ysbTarax
pabotsl LlenTpa;

3.3.4. BBHITIONHSATH VHBIC 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJATEIBLCTBOM, YCTaBOM YUPEXKICHUs, HJOJDKHOCTHOM WHCTPYKLIMEH U
HactosmuM Ilomoxxenuem.

3.4. PyxoBoaurens LleHTpa Bripase:



3.4.1. ocymiecTBIATh pacCTaHOBKY kaapoB llenTpa, mpuem Ha paboty
KOTOPBIX OCYILECTBIISETCS IPUKA30M PYKOBOAUTENS Y UPEKICHUS;

3.4.2. IO COTNIacOBaHUIO C PYKOBOAHUTENEM YUpEKICHUS OPraHU30BHIBATDH
y4e0OHO- BOCIIMTATENbHBIN nporiecc B LIeHTpe B COOTBETCTBHH C IENISIMHU U 33]Ja4aMu
IleHTpa 1 OCyIIECTBIATH KOHTPOJIb 3a €r0 pealn3aluei;

3.4.3. oCyIIECTBIATh MOATOTOBKY OOYYarONIUXCSl K Y4acCTHIO B KOHKYpCax,
OJIUMIINA/IaX, KOHPEPEHIUAX U HUHBIX MEPONPUATUAX IO MPOQPHIII0 HANpPaBICHUN
nesitenbHOCTH LleHTpa;

3.4.4. 10 COINIacOBaHUIO C PYKOBOAMTEIEM YUPEXKIECHUS OCYILIECTBIATH
OpraHM3allMi0 U TPOBEACHHE MEPONPUIATHA 1O NpoWI0 HalpaBICHUN
nestenpHocTH LleHnTpa;

3.4.5. oCyIIECTBIIATh UHBIE MPaBa, OTHOCSIIUECS K AesTenbHocTy LlenTpa u
HE TMPOTHUBOpEUAIME IENAM U BHJIAaM JIEATEIHHOCTH 00pa3oBaTEIbHOMN
OpraHM3ally, a TAKXKe 3aKOHOIATENbCTBY Poccurickoit denepannu.



Ipuioxenue Ne 5
Kk MeToau4ecKHM peKOMEeHIauusAM

PexoMeHganuM 10 HCNOJIb30BAHMIO CTAHIAPTHOI0 KOMILJIEKTA
odopynoBanus LlenTpa «Touka pocta» npu peajuzanuu NporpaMmm
€CTeCTBEHHO-HAYYHOH M TeXHOJIOrH4ecKOi HanpaBJeHHOCTel

[lepeyeHb CTaHAAPTHOIO KOMIUIEKTAa OOOpYIOBaHUA MJIs OCHALIEHUS
LentpoB «Touka pocta» cPOPMUPOBAH C YIETOM psiJia IPUHIIUIIOB, B TOM YHUCIIE:

[IpyHIMI MPEEeMCTBEHHOCTH cHCTEM oOopynaoBaHusa. OOOpynoBaHUE s
IIPOBEICHUS] YUYEHUYECKHX MPAKTHUYECKUX padOT SBISETCS OOIIMM IJis YPOBHEM
OCHOBHOTO 00IIEero M cpemHero obOmiero oOpa3oBaHus. B cucTteMe HarsIIHBIX
CPEICTB OOy4YeHHsS] U JIEMOHCTPAIIMOHHOTO OOOPYIOBaHMUS HUMEIOTCS 0a30BbIe
AJIIEMEHTBI, OOIIME JUIsi OCHOBHOIO OOIIEro M CpemaHero oOumero oopa3oBaHMS.
[Mudpoast nmaboparopust U 000pyJOBaHHE OOILIEr0 HA3HAUYECHUS IO3BOJISIIOT
o0ecnieunBaTh JEATEIBHOCTh OOYyUalOIMXCSd KaK B OCHOBHOM, TaKk M B CTapuIei
IIKOJIE, @ B COBOKYITHOCTH C IIU(PPOBBIMU JIAOOPATOPUSAMU IO (PU3UKE, OMOJIOTUU U
XUMHUHU — IPAKTUYECKYIO ACSATENBHOCTh B PAMKax MU3yYEHHsI €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 knaccax Ha yriyOJieHHOM YpOBHE.

[IpyHIMI cOoYeTaHusl KJIACCHUYECKUX U COBPEMEHHBIX CPEICTB U3MEPEHHUU U
CHI0CO00B IKCIIEPUMEHTAIIBHOTO UCCIIEI0BaHus siBJIeHUI. B cocTaB 060pyoBaHus
BXOJAT KJIACCHUYECKHE CpEACTBA MU3MEpEHUs (HampuMep: JUHAMOMETPHI,
CTPEJIOYHbIE aMIEPMETP M BOJBTMETP) M LU(PPOBbIE NpUOOPHI (HApUMED:
nudpoBbie BeChl, CeKyHAOMep) U AaTuukd. CoOJIoieHUEe ATOro MPUHIUIIA UMEET
0co00€ 3HaueHue AJI1 YPOBHSA OCHOBHOIO 001Iero o0pa3oBaHUsl, TOCKOJIbKY 3/1€Ch
IMPOUCXOJUT 3HAKOMCTBO CO CHOCOOAMU HU3MEPEHHs] (PU3MYECKUX BEJIUYUH,
dbopmupyeTcss TOHUMAaHUE NPHUHIIMIOB JIEWCTBHS AHAJIOTOBBIX M3MEPUTEIbHBIX
npuOOpOB U 0OECTIeunBaeTCs MEPEX0 K UCIIOIb30BAaHUIO HHCTPYMEHTOB UG POBOI
nabopaTopuu.

[IpyHIMD [pUOpPUTETAa YYEHUYECKOTO OKCIEPUMEHTA U1 peau3alyu
CUCTEMHO-JIEATEIILHOCTHOIO IOoAXoAa. Peanuzanusi CHUCTEMHO-AESITEIBHOCTHOTO
noJxoJa B OOy4YEHHU €CTECTBEHHOHAYYHBIM MpeaMeTaM 0a3upyercsi B IMEPBYIO
ouepelb Ha BOBJIICYCHUH OOYYaIOIUXCA B MPAKTUYECKYIO JAESITENBbHOCTh I10
MPOBEJICHUIO HAOI0ICHUH 1 ONBITOB. [l03TOMY 3HAUMTEIbHAS YaCTh HAOIIOICHUI
U ONBITOB, KOTOpble B TPAJULUMOHHOM METOAMKE MpeAJIaraiuch Kak
JEMOHCTpPALIMOHHbIE, TEPEHECEHbl B pa3psd ydyeHudeckux pador. Craemyer
OTMETHUTb, YTO B HACTOSIIEE BpeMs U3ydeHHE (U3UKU, XUMUU U OUOJIOTHH B
OCHOBHOM IIKOJE€ W Ha 0a30BOM YpOBHE CTaplled ILIKOJbl OPUEHTUPYETCA Ha
OCBOCHHME ECTECTBEHHOHAYYHOH TI'PAMOTHOCTH, KOTOpOE€ HIET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEM yyaluxcsi aHaJIM3UPOBaTh Pa3HOOOPAa3HYIO €CTECTBEHHOHAYUYHYIO
uHGOPMAIIMIO U UCMOJIb30BaTh MOJyUYEHHbIE 3HAHUS JJIs1 OOBSCHEHUS SBICHUN U
IPOLIECCOB OKPYKAIOIIET0 MUPa; MOHUMAaTh OCOOEHHOCTH MCTIOJIb30BAHMSI METOI0B
€CTECTBO3HAHUS IS ITOJIyYEHHUS] HAYYHBIX TaHHBIX; IPOSIBIATH CAMOCTOSTEIbHOCTD
CYXJIEHUIl U MOHUMATh POJb HAYKH U TEXHOJOTMYECKUX WHHOBALUA B Pa3BUTHU
o0I11ecTBa; 0CO3HABaTh BAXKHOCTh HAYYHBIX MCCIIEAOBaHUN



U UX CBA3b C HallUM MaT€PUAIbHBIM OKPYKEHHUEM H COCTOSIHUEM OKpPYKAIOLIEH
cpenbl. OpreHTalMs Ha €CTECTBEHHOHAYYHYIO T'PAMOTHOCTD MPEAIO0JIaracT akIeHT
Ha METOJIOJIOTHIO HAyKU M HAIPSIMYIO CBSI3aHO KaK C OOIIUM YHCIIOM YYCHHUUECKUX
ONBITOB B Kypcax €CTECTBEHHbIX HAyK, TaK U HAaNpPaBICHHOCTHIO HUX Ha
dbopMHpOBaHUE CAMOCTOSTEIBHOCTH NEUCTBHM TMPU TPOBEICHUN HAOIOJACHUM,
VU3MEPEHUH U UCCIIEOBAaHUM.

Hcnonb3oBaHue CpeACTB HAMVISIIHOCTU U Y4eOHOT0 000pyJ0BaHUS B y4eOHOM
MpOLIECCEe HAIpPaBJICHO Ha BBIMOJIHEHUS CIEAYIONMX (YHKIMA: oOecreunBaroT
0oJiee MOHYI0 U TOYHYIO HH(OPMAIUIO 00 U3y4yaeMOM SIBJICHUH U 00BEKTE U TEM
CaMbIM  CIIOCOOCTBYIOT TMOBBIIICHUIO KadecTBa OOYy4Y€HHUs; T[OMOTarT B
MaKCUMAJIbBHOW MEpE Pa3BUTh MO3HABATEJIbHBIE MHTEPECHI YUAIIUXCS; MOBBIIIAIOT
YPOBEHb HArJAJHOCTH U JOCTYIHOCTH OOyYEeHHS; YBEIUYHBAIOT o0beM
CaMOCTOATENBHON padOThl yYallUXCS HA YPOKE M BHEYPOUHOH [JEATEIbHOCTH,
CO3JAI0T YCJOBHUS ISl OPTaHHM3alUU MPAKTUKO-OPUEHTUPOBAHHOW MPOEKTHOU M
UCCJIEI0OBATENBCKOW JI€ATEIbHOCTH; JAI0T BO3MOXHOCTb JIOCTYNHEE U TIiyOxe
PacKphITh COJEpX)aHUE YYEOHOro MaTepHalia, CIoCOOCTBYIOT (DOPMUPOBAHUIO Y
YYAIIKUXCS TOJIOKUTEIIbHBIX MOTUBOB O0YUYEHHUS.

Baxneiimeit yacteto ocHamenus Llentpa « Touka pocTay siBisieTcs: niudponas
naboparopus, NEpeYeHb JATYMKOB KOTOPOW IO3BOJIIET HCIOJB30BaTh ATy
7a00paTOPHIO MPU U3YYEHUHU (PU3UKU, XUMUU U OMoJorud. BBegeHne B MIKOIbHBIN
AKCIEPUMEHT HU(PPOBBIX JATUUKOB ISl PETUCTPALMU PA3IMYHBIX BEJIUYMH U
BO3MOXXHOCTH HCIIOJI30BaTh KOMITbIOTEP (cMapTHOH WM IUJIAHIIET) JJIsl pacueToOB
1 0(pOpMIICHUS PE3YJIbTATOB OIBITOB, TO3BOJISET MEPEUTH HA HOBBIN KaU€CTBEHHBIN
YPOBEHb MPOBEACHUS W3MEPEHUI, YIPOCTUB MPOLECC U3MEPEHUN U MOBBICUB HX
TOYHOCTb. [losiBIIeHHE IMPPOBBIX TEXHOJIOTU B 1a0OPATOPHBIX padOTAX MOBHIIIAET
UX aKTyaJbHOCTh U NPHUBJIEKATEIBHOCTh B CO3HAHWU COBPEMEHHOIO IIKOJIbHHKA,
YCUJIMBAET HATJISITHOCTh KaK B XOJIE ONBITOB, TaK U IIPH 00pabOTKE Pe3yIbTaTOB C
UCIIOJIb30BaHUEM TPOTPAMMHBIX CpelICcTB. [[s1 SKcriepuMEHTOB MO OMOJOTHHM U
XUMHUHU 3TO SIBJSIETCS 3HAYMMBIM TEPEXOJOM OT KAaueCTBEHHBIX HAOIOJIEHUN U
OMBITOB K KOJTUYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonp3oBanue nudpoBoii 1a00paToOpuu CyIIECTBEHHO U3MEHSET MOAXOIbI
K MPOBEICHUIO U JJIEMOHCTPALIMOHHBIX, 1 YYUEHUUECKUX OIBITOB:

Hcnonb3zoBaHne UUPPOBBIX JATYUKOB B KAue€CTBE HM3MEPUTEIbHBIX
WHCTPYMEHTOB M3MEHSET TOAXOJbl K TMPOBEACHUIO TPSIMBIX H3MEpPEHUMN
(U3NYECKUX BEJIIUYUH.

TpaauMOHHO B Ka4ECTBE CPEACTB U3MEPEHUS UCIIOJIB30BAINCH TPOCTENUILINE
WHCTPYMEHTHl (pblYaXHbI€ BEChl M PA3HOBECHI, MEH3ypKa, JAUHAMOMETD,
TEPMOMETP) U CTPEIIOYHbIE IPUOOPHI (aAMIIEPMETP U BOIBTMETD).

Hcnonp3oBanue 1mupoBbIX JAaTYMKOB MO3BOJSET HA COBEPILIEHHO JIPYTOM
KAUECTBEHHOM YPOBHE IPOM3BOAUTH W3MEPEHMSI BPEMEHHU, PACCTOSIHUS, WMETh
BO3MOXKHOCTh PETHCTPUPOBATh M HAONIONATh W3MEHEHHE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIEepaTypa, 3JEKTPUUECKOe HANpsHKEHUE, CUJla TOKA U T. 1.

OTHU BO3MOXKHOCTH TO3BOJIAIOT, HAl[pUMEP, HAa ypOKax (PU3MKU C BBICOKOM
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0oCs] HEPABHOMEPHO,
HaOJII0AaTh B IMHAMUKE MIPOLIECC AJIEKTPOMATHUTHON MHAYKIIMHU, BOSHUKHOBEHHE



YU HM3MEHEHUWE HMHIYKIHMOHHOTO TOKA, MCCIIEI0BAaTh M3MEHEHHE TEMIIEpaTyphl C
TEYEHUEM BPEMEHU B MPOIIECCE YCTAHOBJICHHS TEJIOBOIO PABHOBECUS U T.1I.

Ha ypokax 01oJIoruu nosiBiieTCcsl BO3MOXKHOCTD MOTYYUTh KOJTMYECTBEHHBIE
JAHHBIE TIPU MPOBEACHUM ONBITOB, HANpPUMEp: NPHU ONPEACICHHH (HAKTOPOB,
BIIUSIIOIIUX HA CKOPOCTH Ipoliecca (POTOCUHTE3a, IPU U3yUYECHUHU JIbIXaHUSI KOPHEH U
JIMCTHEB, IPU UCCIICIOBAHUU YCIOBUN MTPOPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuu Ha KOJUYECTBEHHBIM YPOBEHb MEPEXOAAT MPAKTUUECKUE
paboThI MO U3YUYEHUIO MPOIecca IICKTPOIIN3a, UCCIIEJOBAHUE IK30TEPMUUECKUX U
HSHAOTEPMUYECKUX peakluid, TeroBoro »¢dexra ropenus tormBa u T. a. C
WCIIOJIb30BAaHUEM TPAIUIIMOHHBIX «aHAJIOTOBBIX» CPEJICTB MOJ00HBIE HU3MEPEHUS
BBIMIOJIHUTh HEBO3MOXHO. OHAaKO, MPHU Nepexojie Ha IUPPOBYIO 1a00paTOPHUIO B
TEMAaTUYECKOM IUIAHHUPOBAaHUM HEOOXOAUMO MPEAYCMOTPETH JOIMOJIHHUTEIBHOE
Bpems it o0ydeHus: paboTe ¢ TaTYMKaMu, BKIItoYasi COOPKY 3KCIIEPUMEHTAIBHOM
YCTAaHOBKHU C JATYMKAMU, CHATHE MOKAa3aHUM C SKpaHa KOMIIBIOTEpA, ONPENEICHUE
MIOTPEIIHOCTEN U3MEPEHNN.

Jns paboTrel ¢ LUPPOBBIMU JAaTYMKAMHU HCHOJB3YETCA CIEUUATbHOE
IpOrpaMMHOE 00€CIeueHNEe, YCTAHOBIEHHOE Ha KOMITbIOTEp. JlJI1 KOMMYHUKALIMH
nU(POBBIX JATYMKOB, 3alUCU M XpaHEHUs MH(POpPMallMU, MOJYYEHHOM C uX
NOMOIIbIO, LU(PpOBasi 1ab0paTOpusi UCHOIB3YETCSI B KOMIUIEKTE ¢ HOYTOYKOM C
HEOOXOMMBIM YCTAHOBJIEHHBIM IPOTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp3oBaHne KOMNBIOTEPHON  (QOPMBI  PETUCTPALMU  MOJTYYEHHBIX
3HaYEHUM M TOCTPOEHUs TIpadUKOB M3MEHSET NOIXOJAbl K O(QOPMIICHUIO
71a00paTOPHBIX U MPAKTUYECKUX pabOT 00yUYarOIUMUCS.

JlaHHble, MOJYYEHHbIE NpPH MOMOIIM HU(PPOBBIX AATYUKOB, BHOCSTCS B
ANIEKTPOHHBIE TAaOJMMIBI, YTO TIO3BOJISIET CTPOUTH TIpaQUKA 3aBUCUMOCTEH
UCCJIEyEMbIX BEJIIMYMH Ha 3KpaHe kommbioTepa. Ha ocHoBaHuM 3TuX rpadukoB
JienaTh BBIBOJBI O XapaKTepe 3aBUCUMOCTH BEIUYMH OT BPEMEHU WM JIPYTHX
napameTpoB. Ha yriayOieHHOM ypoOBHE Iiejiecoo0pa3Ho oOy4aTh MPOBOJUTH
anmnpOKCUMAIMIO BHIOPAHHBIX TOYEK UTOTOBOM IpapuecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH TMO3BOJISIIOT aBTOMAaTU3UPOBATh PYTHUHHbBIE
IpoLEeAYpbI 3aTI0JTHEHUS TaOJIUL, BHITIOJHEHHE OJTHOTUITHBIX PACYETOB, TIOCTPOCHHUS
rpadukoB. [ludpoBas doTokamepa mno3Boisier choTorpadupoBaTh COOPAHHYIO
HKCIEPUMEHTAIbHYIO YCTAaHOBKY M MPHUKPENUTh (GoTorpadurio B 3JIEKTPOHHBIN
otyeT. TakuM 00pa3oM, OCYILIECTBIISAECTCSA NEPEX0]l K OPOPMIICHUIO 3JIEKTPOHHOTO
OoTyeTa O MPOAEIIAHHOM JKCIIEPUMEHTE, IPOEKTHOM WIH HCCIEN0BATEIbCKON
pabore.

BO3MOXXHOCTP  WCHOJNIB30BAaHUSA  BUACOHAOIIOAEHUS 32  IPOLIECCOM
BBINIOJIHEHUS TMPAKTHUYECKUX padoT o0O0yyarolMMUCS H3MEHSAET MOAXOAbl K
OLICHMBAHUIO PaldoT.

DNEKTPOHHBIM OTYET O MPOJAENAHHON NPAKTUYECKON padoTe MOXKET
COMPOBOXKIATHCS MPUKPEIUIEHHON (oTorpadueil, kotopasi MO3BOJISET OLIEHUBAThH
NpaBUIBHOCTh COOpAaHHOM SKCHEPUMEHTAIBHOW YCTaHOBKHM, 0oJjiee TOJIHO
ONpENENATh IOJHOTY W  MPaBUJIBHOCTb  INPOJEIAHHOTO  MCCJEIOBAHMS,
aHaAJIM3UPOBaTh JTOCTOBEPHOCTh MPEJCTABICHHBIX AKCIEPUMEHTAJIbHBIX JTaHHBIX.
[Tpu 0AHOBpEMEHHOM BBIMOJIHEHUH Pa3HBIMU IPyHIaMH 00YyYaroIIUXCs pa3HbIX



MCCIIEIOBATENLCKUX Pa0OT 11ETECO00Pa3HO NCIIOTH30BATH BUACO3AUCH BCETO X0/a
pabot. B aTOM ciyuae OIeHMBaThCS MOTYT HE TOJBKO MPEIMETHBIE PE3yJIbTATHhI,
CBSI3aHHBIC C MPOBEJACHUEM KOHKPETHOTO YKCIIEPUMEHTA, HO 1 KOMMYHUKATHUBHBIC
U PETYJIATUBHBIC JCHCTBUSA: TJIAHUPOBAHKUE PaOOTHI, OTCIACKUBAHUE XO7a PabOTHI,
KOPPEKITUS TUIaHa pabOThl, KOMMYHHUKAITUSI B COBMECTHOM JEATEIHHOCTH, HATMINE
(W OTCYTCTBHE) KOH(MIUKTOB U CITOCOOBI UX PEIICHUS.

Hcnonp3oBanue 1udpoBbIX J1a00paTOpuil CYyIIECTBEHHO PACIIMPSET CIICKTP
BO3MOYKHBIX OTBITOB M UCCIIEOBaHMI, OCOOCHHO 3TO KacaeTCs N3ydeHHUs] OMO0JI0THI
U XUMHH.

Pacmupenmne cmekTpa BO3MOXXHOCTEH MOKHO MPOWIIIOCTPUPOBATH Ha
npuMepe HW3Y4YCHHUsS DJICKTPOMArHUTHOW WHAYKIMU B Kypce ¢usuku. I[lpu
WCITOJIP30BAHUHU CTPEIIOYHOTO aMIlepMeTpa TPATUIIMOHHO HAOIIOAAIOT UG (PaKT
BO3HMKHOBEHHUS WHAYKIIMOHHOTO TOKAa B TIPOBOJHUKE W W3MEHEHHE €T0
HaIpaBJIeHUs MPU U3MEHEHUH CKOPOCTH BHECEHHS] MarHUTa WM €ro MOJISIPHOCTH.
Hcnonb3oBanue 1udpoBoro AaTdyuka MO3BOJISIET MOMYUUTh ociuiuiorpammy DJ1C
WHIYKIIMY, BO3HMKAIONIEH B KaTyIlIKe, NMPU NPOJETe Yepe3 Hee MarHuTa. ITo
MO3BOJISIET CpaBHUBATHh 3HaueHUsi MakcuMaiabHbIX JJIC mpu mposere uepes
KAaTylIKy MarHuta C pa3HbIMA CKOPOCTSMM W C pPa3HOM MOJSPHOCTHIO,
aHAJIN3UPOBATh BU/T MOJTy4YeHHOU 3aBUCUMOCTH, KOHCTPYHPOBATh
AKCIIEPUMEHTAILHBIC 3aa9H 110 U3YYCHHIO DJICKTPOMATrHUTHOW WHTYKITHH.

[udpoBas nadopaTopusi MO3BOJISIET OPraHU30BATH MPOEKTHYIO M y4EOHO-
HCCIIEIOBATEIBCKYIO JCSITSIBPHOCTh MKOJIBHUKOB KaK B paMKax ypOKOB, TaK U BO
BHEYPOUHOU AesTenbHOCTH. Hammume pazHooOpas3HBIX IMU(POBBIX JTaTIYMKOB J1aCT
BO3MOYKHOCTh TPOBOJHUTH CaMbIE€ Pa3HOOOpa3HBIC HMCCIIECNOBAHMS, OMHPASICh Ha
WHTEpEChl 00ydJaroImmxcs. B kadecTBe mpuMepa MOXHO TIPHBECTH HUCCICIOBAHUS
DKOJIOTHYCCKON HANpPaBICHHOCTH I10 BBIABICHUIO (PAKTOPOB  3arps3HEHUS
OKPYXKaIOIIeH CPeIbl, U3yUYCHUIO HKOJIOTHYECKOTO COCTOSIHUS MTOMEIICHUHN TITKOJIBI,
MOYBBI, BO3JyXa B HACEJICHHOM NyHKTe U T.n. VMcciemoBarenbckue pabOThI C
UCITOJIb30BaHUEM ITU(POBBIX JATYUKOB I1eJIecO00pa3Ho mpeaiarath yyammmcs 10-
11 xmaccoB B pamkax oOs3aTeNbHOM IJIsi HUX TMPOECKTHOM JIESITEIbHOCTH.
BrlmoiHeHE TaKUX TPOEKTOB SIBISIETCS OCHOBAHUEM JIJISl OIIEHKU HE TOJILKO YPOBHS
c(hOpMHPOBAHHOCTH MIPEIMETHBIX PE3yJIbTaTOB, HO UTOTOBOM OIICHKU JTOCTHKECHHSI
METANpPEeAMETHBIX ~ PE3YyJIbTATOB  OOY4YCHUS: KOMMYHHUKATHBHBIX  (KOTOpBIE
OIICHMBAIOTCS KakK B TIPOIECCE MPOBEACHHsI pabOThI, TAaK W B TPOIECCE 3AIIUTHI
MPOCKTa WIIM UCCIICAOBAHUS) M PETYJIATUBHBIX (KOTOPBIE OIEHUBAIOTCS B MPOIIECCE
BBITIOJTHEHUS MPOEKTA).

OcHarieHue 11 u3ydeHus PU3UKH MPEACTABICHO B BUIE 000PYA0OBaHUS JIJIs
JIEMOHCTPAIIMOHHBIX OIBITOB W 000pYIOBaHUS Il JAOOpPaTOPHBIX pabOT
YYCHHYECKUX OIBITOB, BKJIIOYas OOy 11 ©CTeCTBEHHOHAYYHOT'O ITHKJIA
udpoByto JabopaTopuio, a Takke MUPPOBYIO Jaboparopuio Mo ¢usnke (Kak
JOTIOTHUTEBHBINA AJIEMEHT JIJIs1 yTIyOJIEHHOTO U3yYeHHS (PU3UKH ).

JleMoHCTpaluoHHOE o0opyaoBaHue obecrieynBaeT BO3MOYXHOCTh
HaOI0/IeHUsT OOJIBIITMHCTBA M3Yy4YaeMbIX SIBJICHUM, MPOILIECCOB M 3aKOHOB. IJTO
BO3MOYKHO TIPY ONTUMAIHFHOM COYCTAaHUH aHAJIOTOBBIX M IIU(PPOBHIX CPEICTB



HAOIOICHNS, aHAIM3a U3MEpUTENbHON nHbopMarmu. Tak, Hanpumep, I Kypca
(GU3MKA OCHOBHOW WIKOJBl €CTh BO3MOXHOCTH JIEMOHCTPAIMHM KJIACCHYECKUX
JEMOHCTPAIIMOHHBIX JKCIIEPUMEHTOB: TajJcHHWE Tel B Tpyoke HrpioToHa,
JEMOHCTpanus AEHCTBUA aTMOC(EpHOTro AaBieHUs, 3aKoHa [lackamns, u3meHeHus
o0BeMa TeJl Py HarpeBaHUH (OXJIAXKICHUH ), TPUTSDKSHHS MOJIEKYJT U T.J1. Habop 1o
AIEKTPOCTATUKE A€T BO3MOXKHOCTh JEMOHCTPALIMU DJCKTPU3ALMH TeJl, 3aKOHa
COXpaHEHUs 3apsAJia, TMHUI HAPSHDKEHHOCTH 3JEKTPUYECKOTO TOJIA U T.JI. U MOXKET
HCITIOJIb30BAThCA KaK 8 Kilacce MPU U3YYSHUH 3JIEKTPOMArHUTHBIX SIBJICHUH, TaK U B
10 kyacce mpu U3y4E€HUHU AJIEKTPOCTATUKH.

[Ipu mpoBeneHWH JEMOHCTPAIMOHHBIX OIBITOB JODKHBI COOJIOIATHCS
TpeOOBaHMS K MX HATJISITHOCTH (SICHAS ¥ TIOHATHASI IIOCTAHOBKA OTIBITA), BUAUMOCTH
JUTST BCEX y4Yamuxcs Kiacca (MpU HAJIWMYUHM MEJKHUX JCTalleld UCIOJIb3YeTCs HX
YBEIIMUYEHHOE M300paKEHUE MPHU MOMOIIU BEO-KaMephbl), SMOIIMOHAIBHOCTU U, TIO
BO3MOYKHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPAIMOHHBIA OMBIT JOHKEH BbI3bIBATH
WHTEpPEC Yy4YallluXCs, CO3/JaBaTh MOTHUBAIIMI0O K HU3YUYEHUIO TIpeAMeTa) U
y0enuTenpHOCTH (TIOKa3bIiBaTh TOT A(M(PEKT, HA JEMOHCTPAIMIO KOTOPOTO OH ObLI
HaIpaBJIcH).

Opnako peanu3anusi JAESITEIBHOCTHOTO TOJX0/la B 00yueHUU (U3MKe
MEPEHOCUT aKIEHT C JEMOHCTPAlIMOHHOTO JKCIEPUMEHTAa Ha YYCHUYECKUH.
Hampumep, 1Mo MexXaHWKE HCCIEIOBAaHWEC KHHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMHKH, KOJIEOATEIbHBIX ABMKEHUN TIEPEHECECHO B YYCHHYCCKUU
HKCIIEPUMEHT C COOTBETCTBYIOIIMM Habopom oOopynoBanus. I[lpu wuzyueHum
AIIEKTPOJIMHAMUKH JIabOpaTOpHOE OOOpYJOBaHHE TIO3BOJISIET HCCIIEIOBaTh HE
TOJIBKO 3aKOHBI TIOCTOSSHHOTO TOKa, HO C WCIOJB30BAHHEM KOMITBIOTEPHOTO
ocumsuiorpada TO3BOJSET MPOHAOTIOAATh U WCCIEN0BaTh DJIEKTPUUECKHUE IIETH
MIEPEMEHHOTO TOKa, OJIOK JHOJOB IIO3BOJIAET HCCIEAOBATh BOJIBTAMIICPHBIE
XapakTepUCTUKU auoda. [lpu wm3yueHun ontuku jabopaTopHOoe 000pYIOBaHWE
MO3BOJISIET M3YYUTh 3aKOHBI T€OMETPUYECKON ONTUKH (TPETOMIICHHE CBETa B
MOJIYIUJIMHAPE U MOJTyYeHrne U300pakeHHs B JIMH3aX) U IPOHAOIIOAaTh OCHOBHBIC
SBJICHUSI BOJIHOBOM ONTUKH (MHTep(EepeHIus W TOoJsIpu3aiius), HCCIeI0BaTh
nudpakiuio cBeta (IudpakImoHHAs peIeTKa).

B cooTrBercTBHM C TIpeAMETHBIMU pe3yJbTaTaMu oOO0yudeHus ¢u3nKe
o0opy0oBaHUE VIS YICHUYCCKHUX OMBITOB 00ECIIeUYNBAET MPOBEICHNUE CIICTYIONTHX
TUTIOB PabOT, CTPYNIHUPOBAHHBIX 1O BHIAM JEATEILHOCTH, HE3aBUCHMO OT HX
TEMaTUYECKON IPUHAIIICKHOCTH:

1. TlpoBeaeHue NUPSIMBIX HU3MEPEHHM (U3HUECKUX BEIMYUH (M3MEPEHHE
Macchl, 00beMa IKHAKOCTH, TEMIEPATyphl >KUIKOCTH, CHJIBI, CHUJIBI TOKa,
HaIPSHKEHUS) C UCTIOJIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB.

2. TlpoBepka 3agaHHBIX MPEANOIOKEHUN (MIPSMbIE U3MEPEHUs (PU3NUECKUX
BEIMYMH W CpPaBHEHWE 3a/JlaHHBIX COOTHOIICHWA MEXIy HuMmH). Hampumep:
MpoBEepKa YCJOBUH IUIaBaHHS TeJ, YCJIOBUN paBHOBECHS pblyara M OJIOKOB,
3aKOHOMEPHOCTEH  MOCJIENOBATEILHOTO U MApPAICIBHOTO  COCIMHCHMS
MPOBOJTHUKOB H T. II.

3. Pacder 1o mosry4eHHBIM pe3yJIbTaTaM MPSMBIX U3MEPEHUH 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM 1KoJ€) U KocBeHHbIe u3mepenus (B 10-11 knaccax).



Hanpumep: yckopeHue Tena MNpu PaBHOYCKOPEHHOM JIBXKEHUH, YCKOpPEHUE
cBOOOIHOTO MAaJCHHUS, KECTKOCTh MPYXUHBI, KOA(DOULIUEHT TPEHUS CKOJIbKEHHUS,
MeXaHu4yecKkas paboTa ¥ MOIIHOCTD U T. [I.

4. HabmoieHue sIBJICHUN U TIOCTAHOBKA OTBITOB (Ha KAYECTBEHHOM YpPOBHE)
no OOHapy>KeHHI0 (PaKTOPOB, BIHUAIONIMX Ha MPOTEKAHUE JAHHBIX SBJICHUMU.
Hampumep: npsiMmosinHeHOE pacpOCTpaHEHHE CBETA, AUCIIEPCUs CBETA; U3yUCHHE
CBOMCTB M300pakeHUs B MJIOCKOM 3€pKaJie U T. II.

5. HUccnenoBanue 3aBUCUMOCTH OJHON (PU3UYECKON BEIMYUHBI OT APYTOH C
Ipe/ICTaBICHUEM pPe3yJIbTaTOB B BUJE Ipaduka M pacueTra MCKOMOTO MapameTpa.
Hanpumep: 3aBUCMMOCTH IyTH PaBHOMEPHO JBHXKYIIETOCS Tela OT BPEMEHH
JBUKCHHS TeJa; CHJIBI TPEHHUSI CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO JaBJICHHUS,
KayecTBa OOpabOTKM MOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOMIA/IA CONPUKOCHOBEHHUS TEN;, CUJIbl YNPYTrOCTH OT YAJWHEHUS NPY>KUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bEMa MOrPYKEHHOM YacTH Teida U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO U T.A.

JlaGoparopHoe o0opyi0BaHuE oOecrieunBaeT CaMOCTOSITENIbHBIN
YUYEHUYECKUN OSKCIIEPUMEHT, KOTOPBIH MOXET HMETh pa3iudHble (OpMBI:
(bpOoHTaNBHBIN AKCIIEPUMEHT ((POHTANILHBIE OMBITHI M J1a0OpaTOpHBIE PabOTHI),
paboThl  MpaKTUKyMa, Y4uyeOHO-UCCIENOBATEIbCKUE Pa0dOThl U MPOEKTHI
OKCIIEPUMEHTAJIBFHOTO XxapakTepa. llpu 3TOM HOPMAaTHBHO-00S3aTEIHHBIM BHE
3aBUCUMOCTH OT YPOBHSI H3yueHUd (QU3HKU (0a30BbIA WM yrayOJEHHBIN) U
oOpa3oBaTeabHONM MporpaMMbl (OCHOBHAasi WJIM CpPEIHSASl IIKOJIa) SIBISETCS
b poHTaNBHEIN 3KCcTIepUMEHT. IMEeHHO mocpeIcTBOM (PPOHTATEHOTO SKCIIEPUMEHTA
JOCTUTAIOTCSL TPEAMETHBIE Pe3yJabTaThl JKCIEPUMEHTAJIBHOTO Xapakrepa, a
YYalUMHICS OCBAaMBAIOTCS CHOCOOBI JCHCTBHIA, COOTBETCTBYIOIINE YKa3aHHBIM
BBIIIIE TIATH TUMaM padboT. JITabopaTopHbIil MPAKTUKYM I1€J€CO00pa3eH TOJIBKO MPH
yriayOJIeHHOM YPOBHE U3YUYEHHUSI PEAMETA.

OnTuManbHBIM  JUISI  JTOCTIDKEHHUS IIefied TPOBEACHHUS (PPOHTAIHLHOTO
AKCIIEPUMEHTA SBJIIETCS MpEICTaBiIeHUE JadopaTOpHOro OOOpYyAOBaHUS H

MaTepUajoB B BHJIE TEMATHUECKUX KOMIUIEKTOB M0 MEXaHHUKE, MOJICKYJISIPHOM
¢dusnKe, FMEKTPUUIECTBY U OoNTUKE. Mcronp30BaHue TEMaTHUECKUX KOMILIEKTOB
crnocoOcTByeT (OPMHUPOBAHUIO TaKOrO Ba)KHEWIIEro YMEHHUsA, Kak Moadop
ydaiummucs 000pyJOBaHHS B COOTBETCTBHM C IEbI0 HCCJICIOBAaHUS U3
M30BITOYHON HOMEHKIIATYPBI MPEIJI0KEHHOTO KOMIUIEKTA; MO3BOJISIET MPOBOIUTH

AKCIIEPUMEHTAIbHYIO pa0OTy Ha JI00OOM 3Tare ypoKa; yMEHbIIAET TPYAOBbIC
3aTpaThl YYHUTENs TNpU TOArOTOBKE K YpOKaMm, IIOCKOJbKY He Tpelyercs
NEPEKOMITIOHOBKA 000PY/I0BaHUS B COOTBETCTBHUHU C 33JJa4aMU KOHKPETHOT'O ypOKa.

[Ipy mnaHupoBaHUM NMPAKTUYECKUX PabOT BaXKHO MMETh B BHUAY, UTO
IpeIMETHbIE Pe3yJIbTaThl IKCIEPUMEHTAIBHOIO XapakTepa MOTYT OBbITb OCBOCHBI
TOJILKO MIPU ONTHUMAJILHOM COUYETAaHUU KPATKOBPEMEHHBIX ()POHTAIBHBIX ONBITOB U
OJIHOYACOBBIX JIJAOOPATOPHBIX PaOOT.

BaxxHoe 3HaueHue wuMeer TOT (akT, 4YTO B COCTaB (PPOHTAIBHOIO
000pyIOBaHUS HAPsIIy C aHAIOTOBBIMH BXOJAT U IIU(GPOBBIE CPECTBA U3MEPEHUSI.
K HUM OTHOCSTCS SNIEKTPOHHBINA CEKYHAOMED C JaTYNKAMHU, DJIEKTPOHHBIE BECHI U



natunkd  mudpoBodt  mabopatopuu. Takum  00pa3oM, TpuU  MPOBEACHUU
(GpOHTANBHOTO JKCHEPUMEHTA B OCHOBHOM IIKOJE YYEHUKH 3HAKOMSTCS C
AJIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUI U BBIYUCIICHUN.

brok obopynoBanus I yueHUYeCcKuX padbot mo ¢usnke chopMUpOBaH Ha
0aze mepeuyHs 0OOpYIOBaHUS HJisi MPOBEJACHUS OCHOBHOTO T'OCYJapCTBEHHOTO
sK3ameHa 1o ¢usuke. Mcrnonb3oBanue npubopoB U 000PYI0BaHUS C €AUHBIMU TS
BCeX  OOydYarmomMXcid  XapaKTEpPUCTHKAMU  TO3BOJISIET  CTaHJIAPTU3HPOBATH
MPOLIETyPbI BHIMOTHEHUS SKCIIEPUMEHTANIbHBIX 33JJaHUI Ha HK3aMEeHE U 00eCTIeYUTh
HAJIC)KHYI0 OLEHKY pPE3yJbTAaTOB HAa OCHOBAHUM SKCIEPTHOM MPOBEPKU OTBETOB
oOyuatomuxcs. [Ipu 3ToM ocHOBaHHEM IS BBIBOJIA O TIPABUIBHOCTU MPOBEACHHUS
JAHHOTO OIIbITa SBJISIIOTCSA PE3YyJIbTAThI, MOJTYYEHHBIE YYAIIMMHUCS IMOCPEICTBOM
IPSIMBIX U3MEPEHUH 3aJJaHHBIX (PU3UUECKUX BEITHUYMH.

HabGop mmga 1npoBeleHHs OCHOBHOIO  TOCYJApCTBEHHOIO  3K3aMEHa
oOecrieunBaeT pa3pabOTKy HECKOJIbKHX OJHOTUITHBIX 3a/IaHUW MPU UCIOJIb30BAHUH
OJIMHAKOBOTO O0OpYJOBaHMS C pa3HbIMH XapaKTEPUCTUKAMH. ODTOT MOAXOA
L€JeCO00pa3HO HCMHOJIB30BATh M MPHU TMPOBEACHUU (POHTAIBHBIX OIBITOB U
nabopatopHbIX pabot. Hampumep, npu npoBeneHUN HUCCIEI0BAaHUS 3aBUCUMOCTHU
CHJIBI TOKa OT HAIPSKEHHSI MOYKHO BBIJICIMTH B KJIACCE IPYMIbI, KOTOpbIE OyayT
IPOBOJUTH  JTAHHOE  HCCJIEAOBAHME, MCIOJb3ysd PE3UCTOPBl C  Pa3HbIM
CONPOTUBJICHUEM, U JIaMIIOUKy. [I0 pe3ynbraraM MOXXHO CPaBHUTH IOJyYECHHBIE
3aBHCHUMOCTH, OOCYAMTH I'PAaHUIbI BBINOJHEHUS 3akoHa Oma JUIsl ydacTKa LIEIH,
OIPEJENNUTH COITPOTHUBIICHHS PE3UCTOPOB.

Cnengyer OTMETUTb, YTO MpPU MPOBEACHUU (PPOHTANBHBIX ONBITOB U
7a00paTOpPHBIX PabOT B OCHOBHOM IIKOJIE TpeOyeTcsl 3amuch PE3yIbTaTOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM MOrPEemIHOCTH. 3AeCh TpHu
UCIIOJIb30BAaHUU TPAJAMLIMOHHOTO 000pynOBaHUsS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOJIOTHYIO
HOTPEIIHOCTh 11eJIECO00pa3HO CBA3BIBATH C ILIEHOM JefeHus npubopa, a MpH
nepexoae K HUPPOBBIM HHCTpyMEeHTaM (IUGPOBBIE BEChl U JNATYUKHU) YUUThH
paboTaTh C OMUCAHUSAMH JTHX MPUOOPOB, BBHIACHSS JaHHBIE 00 aOCOTIOTHOMU
HOTPEIIHOCTH, JTUOO MpeaIarath 3Ha4eHUe MOTPEIIHOCTH B TEKCTE 3aJaHUi.

[Ipu mpoBemeHUHM HCCIEAOBAHUS 3aBUCUMOCTEH OJHOW (u3HUECKOn
BEJIMYMHBI OT JIPYroil ydaiuecs JOJDKHBI OCBOMTH IMOCTPOEHUE TpauKOB C
yKa3aHueM a0COJIFOTHBIX MOTPEIIHOCTEH, a MpU MPOBEACHUU pabOT HA MPOBEPKY
MPEANOJI0KEHNN — YMETh CPAaBHUBAThH 3HAUCHHUSI IBYX MPSAMbBIX U3MEPEHU C yUETOM
aOCOJIOTHOM  TNOTpEemHOCTH  (Hampumep, IMyTeM CpPaBHEHUS  MHTEPBAJIOB
MOJIyYEHHBIX 3HA4YeHM Ha 4YuciIoBOoM ocu). I[lpoBeneHwe wu3MepeHUd W
uccinenoBanuii B kypce ¢usuku 10-11 kmaccoB AOMOTHSAIOTCA HUCIOIb30BaHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEN, yYalluecs AO0DKHBI HAYyUYHUThCS PACCUMUTHIBATH
OTHOCUTEJbHBIE TOTPEIIHOCTH B MPOCTEUIINX CIydasx MPsSMbBIX HU3MEPEHHUUA H
CPaBHUBATh TOYHOCTh PA3IUYHBIX U3MEPEHUM.

OOpairaeM BHUMaHHE, YTO OIICHMBAaHUE JIAOOPATOPHBIX PadOT MOJKHO
0a3upoBaThCs, KAK U B KPUTEPUSIX OLIEHUBAHUS SKCIIEpUMEHTaIbHBIX 3aaanuii KUM
OI'D, He Ha npaBUILHOCTH O(OpMIIEHHS OTYeTa O paboTe, a Ha



MPaBUJILHOCTH NIEUCTBHM TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHUIO
MOoKa3aHuil NpubopoB.

OcHamenne s W3y4eHWS OWOJOTHH TPEACTABICHO KOMIUICKTaMHU
JEMOHCTPAIIMOHHBIX BIQKHBIX IMPENapaToB, TepOapreB W KOJUICKIHA MO Pa3HBIM
TeMaM Kypca OWOJOrMHu, a Takke HudpoBoil nmabopaTopuei sl MPOBEACHUS
npakTuyeckux padbot. Kpome Toro, npu n3ydeHuu OMOJIOTUNA MOXKET UCITOJIB30BAThH
nudpoBas sadopaTtopus Mo OuUONOrUU (KaK JOMOJHUTENbHBIA DSJIEMEHT JUIs
yIIIyOJI€HHOTO M3YUCHHS Kypca).

B ydeOHOM mpouecce yuamuecs JOJKHBI TMOJTYYUTh BO3MOXHOCTD
YYBCTBEHHOTO BOCTIPUATHS M3Y4YaeMbIX SIBICHUN U 00BbeKTOB. OHAKO HM3yUyaeMble
SIBJICHHSI 1 0OBEKTHI HE BCETIa MOT'YT OBITh HETIOCPEICTBEHHO BOCTIPOM3BEACHBI HITH
noKa3aHbl B yueOHOM moMmenieHnd. B 3ToM ciyuyae yueOHOe 0060pyIoBaHHE JaeT
BO3MOXXHOCTh MX BOCHPOHM3BECTH OIOCPEIOBAHO, Yepe3 KOJUICKIHIO, repOapHbIi
JUCT, MUKpOTIperapar, MOJIeib, BUACO(DparMeHT | T.11.

Brnaxupie mpenapaTtel TPEACTaBISIOT COOOW HATypajdbHBIE OOBEKTHI,
CMOHTHPOBAaHHBIE HAa CTEKISHHOW IIJJACTUHKE W OIMYIICHHBIE B CTCKJISHHBIA
MAJIMHAP ¢ KOHCEPBUPYIOMICH KHIKOCTHIO, JTUOO TPEICTAaBICHHBIC B IUIACTHKE.
3nech mpeyaraloTcsl TOTalbHBIE Tpernaparhbl, MO3BOJISIIONIME U3y4yaTh BHEIIHEE
CTpOEHHE OpraHu3Ma Wiu ero yactu, (Hanpumep: «Kopenr 6060Boro pactenus c
KiTyoeHbKaMmny», «l ajtoka»); aHaTOMUYECKUE Mpenaparsl, MpeaHa3HAYCHHbIC IS
U3YYECHUS] BHYTPEHHETO CTPOEHUSI OpraHu3Ma WK €ro OpraHoB (Harmpumep:
«BHyTpeHHee CcTpoeHue JATYIIKW», «BHYTpeHHee CTpoeHue MTUIIBI»);
OMOJIOTUYECKHUE TIperapathl, JalolIue MPEeACTaBICHUE O CTaausiX pa3BUTHS
opranu3Ma (Hampumep: «Pa3BuTue KOCTUCTON pbIObDY, «Pa3BuTue KypHIIBD).
Bnakapie mpemapaThl MCHOJB3YIOTCS KakK pa3laTOYHBId MaTepuaja B IpoIlecce
JEMOHCTPAIMKA TIPH M3YYCHHH HOBOTO MaTepuaia Wi B IMPOIECCE BBHITOJTHCHHSI
MPaKTUYECKUX 3aJlaHui, pa3pabOTaHHBIX HA UX OCHOBE.

['epOapuu — cobpaHue MPECCOBAHHBIX, 3aCYIICHHBIX PACTCHUHN UM UX YacTel
MOMOTAIOT W3y4yaTh pacTeHWe B KaOWMHETe W Yy3HABaThb €ro B TPUPOJE, a
repOapuzaius — HauboJiee MPOCTON croco0 COXpaHEHUsI PACTEHUN M UX 4YacTell B
TEUEHUE [JIMTEIBHOTO BpeMeHU. B mepeuHe mnpejuiaraercs CUCTEMATUYECKUN
repOapuii (Hampumep, «OCHOBHBIE TPYNIBI PACTCHHI») U repOapuil mo ooIiei
Oouonornun  (KOTOPBIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  HU3MEHYUBOCT,
UCKYCCTBEHHBIH OTOOp, CHCTEeMAaTHYECKHE KaTeropuu W BHUA000pa30BaHMUE,
JTUBEPIreHIIMS W KOHBEPIeHIUS, TOMOJIOTUYHBbIE W AHAJIOTHYHBIE OpraHbl,
pYJIMMEHTapHBIE OpraHbl, apoMopd03, uauoanantainus QGEHOTHI W TEHOTHII,
MOJINTIONINSI, OTHAJCHHAs THOpUIW3aMs, B3aMMOJCHCTBHE PACTCHHH C
a0MOTHYECKUMH (DAKTOpPAMU CpeJIbl, B3aUMOJICHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epOapHblii MaTepuan HCIONB3YIOT Kak pa3laTO4YHBIN
MaTepuan JUIA  JIEMOHCTpAaIlMd HW3y4aeMbIX OOBEKTOB, IS  BBITIOJIHCHHS
MPaKTUYCCKUX 3aJaHUM MPU 3aKpeIUICHUH MaTepHalia WIH JUArHOCTUKHM YYeOHBIX
pe3yabTaTOB.

Taxke TpencTaBiICHbl KOJUIEKIIMM — HAOOpBHI MPEAMETOB WJIM BEIIECTB,
MOMOOPAaHHBIX 10 OMNpEACICHHBIM mnpu3HakaMm. OObeKTaMu HX MOTYT OBITh
pacrnpaBJICHHBIC U 3aCYIIICHHBIE HACEKOMBIE, PAKOOOPa3HbIE, PAKOBUHBI



MOJUTIOCKOB, OTIEIbHBIC YACTH CKEJIETOB JKMBOTHBIX. B KOJIEKIMSAX COYETAIOT
HATypalibHbIE OOBEKTHI C WX W300pAKCHUEM B BUJIC PUCYHKOB WM MYJISDKEH —
umutanui. [IpemnoxeHHsie B mepedyHe MOP(OJOTUYECKHE KOJUICKIIMH JaroT
MPEACTABIICHUE O BHEIIHEM CTPOSCHWW OPraHOB WM WX 4YacTed, IO3BOJISIOT
MIPOBOJIUTH CPAaBHEHUS OOBEKTOB, BBISCHATHh WX OOIIHME YEPTHI U YEPTHI PA3IAUMS
(manpumep: «IIpeacTaBuTtenu oTpsSIO0B HACEKOMBIX» M JIp.); 0OIIEOMOIOTHYECKHE
KOJUIGKIIMM TO3BOJISIIOT  BBISICHATH B3aUMOCBSI3M B OPraHUYECKOM  MHPE,
paccMaTpuBaTh pPAa3BUTHE OPraHU3MOB, MIPOCICKUBATH OOIEOMOIOTHUYECKHE
3aKOHOMEpHOCTH (Hampumep: «l[IpuMepsl 3alUTHBIX MPUCIOCOOTIEHUN Y
HacekoMbIx»). Kosekuuu, kak U repOapuu, HCHOJIB3YIOT Kak pa3JaTOYHBIHI
Matepuan g JEMOHCTpAlMd H3y4YaeMbIX OOBEKTOB, [l  BBINOJIHEHUS
MPaKTUYECKUX 3aJaHUM MPU 3aKPEIUICHUH MaTepuasa Wiu JUarHOCTUKUA y4eOHBIX
pPE3yJIbTATOB.

O3HAaKOMJICHHE YYalIMXCs C MHUKPOCKOIUYECKUM CTPOEHUEM >KHUBBIX
OpraHM3MOB — OJ[HA W3 TJABHEWINUX 3ajad HAyKH, IO3BOJISIONIMX TMOJBECTH
IIKOJIbHUKOB K TOHHMAHMIO €IMHCTBA OpraHUYecKoro Mmupa. [ns mpoBeneHwus
7abopaTopHBIX paboT B HHU(POBYIO JIA0OPATOPHUIO BKIIOYEH MHKPOCKOIN, a B
KOMITJIEKTE TOCYABI U 000PYAOBaHUS O0IIETr0 Ha3HAYCHUS UMEIOTCS HEOOX0IUMOE
OCHAILIEHUE JUIsl MPOBEJEHUS 1a00paTOPHBIX padoT.

[udpoBass  nmaGopatopusi  BKJIOYaeT HAO0Op 71 M3TOTOBJICHUS
MUKporpenaparoB. CBexue mpenapaTbl HW3TOTABIMBAIOT I  HEMEIJIEHHOTO
paccMmoTpeHus. K HUM OTHOCSTCS KUJIKOCTHBIE (OOBEKThI OOBIYHO MOMEIIAIOTCS B
BOJIY, a IIpernapaThl COXPAHIIOTCS B TEUCHNE HECKOJBKUX JTHEHN), Cyxue (Harmpumep,
YacTUIy TMTUYBEro Tiepa, IMPOCTO TOJIOKUTh Ha TMPEIMETHOE CTEKIO U
MUKPOCKOITUPOBATh), JKUBBIC TMpernapaThl (Ma3ku — KaIlId KUJAKOCTH, HAIpUMeEp
KpOBM) U BUTaJbHBIE Tpemaparbl (KOTOpPbIE WCIOIB3YIOTCA IS U3YYCHUS
MaJIOKJIETOYHBIX O0BEKTOB (MPOCTEHIIINX, KOJIOHUN BOIOPOCTEH ), 7151 HAOIIOIeHUS
nBkeHus (Tyenbku, ameonl). [IpuroroBnenne MuKponpenapara BblpadaThIBaeT y
y4YaIerocsi HAaBbIKM CaMOCTOATENIbHON padOThl, aKTUBU3UPYET UX TTO3HABATEIHHYIO
JESITENbHOCTh M 3HAKOMUT C TEXHUKOW M METOJIMKOM HAYyYHOrO HcclienoBaHus. B
IU(POBYIO JTAOOPATOPHIO BKIFOUCH TaKXKe M HAOOpP MHUKPOIpENapaToB, KOTOPHIH
COZICP>KUT TTOCTOSIHHBIC TIPETapaThl, JOJT0€ BPEMs COXPAHSIIOMNUECS B IPUTOTHOM
JUTSI MUKPOCKOTTMPOBAHHUSI BH/IC.

Crnenyetr OTMETHTH, YTO HApsAYy C UCHOJIb30BAaHUEM MEPEUMCICHHOTO BBIIIE
y4eOHOTr0 000pyI0BaHUS BAXKHYIO POJIb B U3yUCHUU OMOJIOTUU UTPAIOT MPUPOJTHBIC
OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIy4aeB TOJBKO OHU MOTYT OOECIEYHTH
HauOOJIBIITYI0 KOHKPETHOCTb ¥ TIOJHOTY 3HAaHWW ydYalIUXCsA, IMOMOTAIoT
(GbOpMHUPOBAHUIO y HUX TMPaBUIBHBIX OUOJOTHYECKUX 3HAHWK. K TakuM >KUBBIM
00BEKTaM OTHOCST PACTEHUs, )KUBOTHBIC KHUBOTO YTOJIKa, aKBapuyMma, Teppapruyma.
D} hHeKTUBHBIM CPEJICTBOM 3HAKOMCTBA C MPHUPOIHBIMHA OOBEKTAMH SBIISIOTCS
DKCKYpCHH B OHOJIOTMYECKHE M KpaeBEIUECKHE My3eH, OOTaHWYCCKHE CaJlbl,
300TapPKU ¥ OKPYKAIOIIHME IIIKOJy €CTECTBEHHBIC M WMCKYCCTBEHHBIC MPUPOIHBIC
coo011ecTBa.

TpamuuoHHbIE OMOJOTHYECKHE MYJSDKM M MOJCIHA B HACTOSIIEE BpEMs
YCIEITHO 3aMEHSI0TCS UPPOBBIMU 00pa30BaTEILHBIMHU PECYPCAMMU:



BUJcOo(pparMeHTaMu, aHUMalued, BUPTyaldbHbIMU Jabopatopusimu. Lludpossie
oOpa3oBaTenbHBIE PECYpChl HE MOTYT CTaTh IMOJHOIICHHOW 3aMEHOM pealbHBIX
IPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTh O3HAKOMHUTHCS ¢ O0Jiee IMHUPOKUM
KPYroM  OOBEKTOB,  CO3[AaI0T  MPEANOCBUIKM  JUIi  HWHTEHCHU(UKAIMU
00pa30BaTeNpHOrO TpoIlecca M OOECHEeUrBAIOT HE3aMEMIUTENBbHYI0 OOpaTHYIO
CBS13b, KOMIIBIOTEPHYIO BU3YyaJIN3alUI0 HHPOPMAIIMHU, aBTOMATU3ALUIO YIIPABICHUS
y4eOHOU JEeSTENbHOCThIO U KOHTPOJIb €€ PE3YJIbTAaTOB.

Ocnamenue  Ans  U3Y4YeHHS  XUMUM  TPEACTaBICHO B BUJC
JEMOHCTPAIIMOHHOTO 000PYJOBaHUSA, KOMIUIEKTa XHUMHUYECKHX pPEaKTHBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMIUJIEKTa MOCYAbl U 000PYI0BaHHMS
JUISL YIeHMUYECKUX OIBITOB U KOMIUJIEKTa Koyulekuuid. Kpome Toro, nmpu mzydeHun
XUMHH HUCIOJIb3YeTCsl 00Imas i eCTEeCTBEHHOHAYyYHOrO LHWKIa IH(poBas
nabopaTtopus, a Takke 1udposas JadbopaTopus Mo XUMHUM (KaK JOTIOTHUTEIbHBIN
3JIEMEHT JJIs1 YIITyOJIEHHOTO U3YyUYEHUS] XUMUHN ).

JIeMOHCTpallMOHHBIA HKCIEPUMEHT SIBJISIETCS BAXXHOM 4YacTbiO OOYy4YEHMS
XUMHHU. 37€Chb BaXHO MOMHHUTH, YTO MPHU €ro NPOBEACHUM 00SA3aTEIbHO JOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIIbL:

[IOCTaBKa 11eJIU KCIIEPUMEHTA,

ONHCaHue HEOOXOAUMOTIO I €r0 BBIIOJIHEHUsI 000PYJOBaHUS U PEAKTHUBOB,

TUTAHUPOBAHKE MTOPSAIKA TPOBEICHUS,

OTHMCaHNE UCXOIHBIX BEIUIECTB,

MPOTHO3UPOBAHUE OXHUAAEMBIX B PEAKIHOHHOM CMECH W3MEHEHHH W
pe3yJIbTaTOB SKCIIEPUMEHTA,

OTNHCaHUE U3MEHEHU, MPOU30LIEIIINX C BELIECTBAMH,

(opMyIIMpOBKa BHIBOAOB U3 SKCIIEPUMEHTA,

CO3/IaHME pHUCYHKA OKCIEPUMEHTAJbHOW YCTAaHOBKM M COCTaBJICHHUE
YPaBHEHUS PEAKIIUI.

B mnponecce mnpoBeneHUs JEMOHCTpalMid, ydYallluecs OCBaWBaIOT ATallbl
MPOBEICHUS OIbITa, MOATOMY HambOojee 3(P(EKTUBHBIM SBISETCS HE MPOCTOE
ONKCAaHUE OTbITa YUYWUTEIEM, a HCIOJb30BaHHE H3BpUCTHUECKOW Oecenpl. [lpm
pean3anny Takoro CIEHApHs 1aXXe HE OYEHB CIIOKHBIN OMBIT 3aHUMAET JTOBOJIBHO
MHOTO BPEMEHHM, HO CJEIOBaHHE €My TMO3BOJSET OOeCneYnTh TMOHUMAaHHUE
OOydJaroImUMHUCsl TPUEMOB HAYYHOTO TO3HAHUS W WCIONb30BaHHE HUX YK€ B
CaMOCTOSITENTLHOW JESITEIbHOCTH B TPOIECCE YUYEHWYECKOro JdKcmepumeHTa. Ha
HAYaJbHOM JTame u3ydeHuss Xxumuu (B 8-9 Kkjaccax) MMEHHO TakOW MMOAXO.
MO3BOJISIET JJOCTUYb MAKCUMAJIbHOM 2 (DEKTUBHOCTH OT IPOBENCHUS JTAOOPATOPHBIX
U MpaKkTUYECKUX paboT, a Takke CHOPMUPOBATH Yy YYAIlUXCS OTBETCTBEHHOE
OTHOIIIEHUE K HKCIIEPUMEHTY.

[Ipy olLleHWBaHUU YUYEHUYECKUX TMPAKTUYECKUX padoT I1eraecoodpaszHo
YUUTHIBaTh MOAXOMbI, MCIONb3YIOIIME B SK3aMEHAIIMOHHBIX MaTepuanax. Tak, B
HaCTOsIIEe BpeMmsl npearaeTcs AKCIIEPUMEHTAJIbHOE 3aJlaHue,
peycMaTpUBarolee BEIOOP ABYX BEIIECTB U3 MATH MPEAJIOKECHHBIX U TPOBEICHHE
C HUMHU peaKUuid, OTPaxarolMX XUMHUYECKHE CBOMCTBA yKa3aHHOTO B YCIIOBHH
3amanus BemiecTBa. OIEHMBaHME WIET HAa OCHOBAaHWMU OTYETa YUYEHHKA O
MpoJieJIaHHOW paboTe (YpaBHEHHUS PEakiivii, BHIBOJBI O HAOJIIOACHUSAX) U Ha



OCHOBAaHHMH TPSIMOTO HAOIIOJEHUS 3a JCUCTBUSAMHU YYCHHKAa TIO0 TIPOBEICHUIO
ombITOB. [Ipr 3TOM BBIZIENSIOTCS ATAITBI OTOOPA BEIIECTB M CMEITMBAHMUS BEIIIECTB B
COOTBETCTBHH C IMyHKTAMH HHCTPYKIIUH K padoTe.

BaxuelmM HanmpaBiIeHHEM KakK JIEMOHCTPAIMOHHOTO, TaK U YYCHHUECKOTO
OKCIIEPUMEHTA JOJDKHO CTaTh WCIOJB30BaHUE MU(PPOBON Jmaboparopuu, KOTOpas
MO3BOJIICT OPTaHW30BATh XUMHUYECKHHN KCIICPUMEHT Ha MPUHITUIHAIEHO HOBOM
YpOBHE, MIEPEUTH OT KAYECTBCHHOH OIICHKH HAOJIOIaeMbIX SIBIICHUI K CUCTEMHOMY
aHaIIM3y KOJWYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ marumkamu muQpOBOi
JabopaTopun 00ECIeYnBaeTCsl aBTOMAaTU3UPOBAHHBIN cOOp U 00paboTKa JaHHBIX,
XOJl JKCIEPUMEHTa MOXKET OTOOpa)kaThCsi B BUIE TpapUKOB WM TOKa3aHUU
pruOOPOB, a Pe3yJIbTaThl SKCIIEPUMEHTOB MOTYT COXPAHITHCS IITUTEIHHOE BPEMSI.
Haunbonee akTyanpbHBIM IS XUMHH SBISICTCS TEPEXOJ K KOJIWYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBIH  MOXKHO  MPOWJUTIOCTPUPOBATH  CIEAYIOIIAMHA
pUMEpaMH: U3YYCHHE CTPOCHUS IJIaMEHH, ompenerncHre pH B pa3HBIX cpemax,
OTIpEICICHNEe CKOPOCTH pEaKIWH, W3y4YCHHE BIUSHUS KOHIICHTPAIUH W
TEMITepaTyphbl Ha CKOPOCTh PEAKITUH.

[Mudposas naboparopusi MO3BOJSIET PEATM30BATh MEKIIPEIMETHBIE CBSI3U C
JPYTUMU  TPEAMETaMH  €CTECTBEHHOHAYYHOTO  IIMKJIA, TIOCKOJIBKY  J1aeT
BO3MOXKHOCTh ~ BBIMIOJIHSATH HMHTETPUPOBAHHBIE Y4YeOHBIE HCCIEJOBAaHUS TIO
CCTECTBEHHBIM HayKaM, NPHMEHSATh W OCBaMBaTh JJIEMEHTHI CTATUCTUKH W
nH(OPMAITMOHHBIC TEXHOJOTHH.



IPUMEPHBI NEPEYEHDB

Hpuaoxenue Ne 6

K MeTOI[I/I‘leCKI/IM PEKOMEHAAIINAM

OBOPYIOBAHUS, PACXOJAHBIX MATEPUAJIOB, CPEACTB OBYUHEHUSA U BOCIITUTAHUSA JIA CO3JAHUA U
OBECIEYEHUA ®YHKIIUOHUPOBAHUA IEHTPOB OGPA3OBAHUS ECTECTBEHHO-HAYYHOM U

TEXHOJIOTMYECKOM HAIIPABJEHHOCTEM «TOUYKA POCTA» B OBIIIEOBPA3OBATEJBHBIX OPTAHU3AIIMAX,

PACIIOJIO)KEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX

CTAHJAPTHBINA KOMILIEKT

TABJIMLIA Nel

HaumeHnoBanue
000opy10oBaHust

KpaTlme NPUMEPHDbLIE TEXHUYECCKHE XaAPAKTCPUCTUKHU

KoauuecTBo equHuL 1Ist
0011e00pa3oBaTeJbHbIX
OpraHu3aumii, He
SIBJISIIOLLMX CS

MaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KosmyecTBo eNMHAL IS
001meo0pa3oBaTeJIbHBIX
OpraHu3anuii, SBJISIOIHXCH
MAJIOKOMILIEKTHBIMH, €]1.
U3M.

ECTeCTBeHHOHaquaﬂ HalpaBJC€HHOCTD

1.

Oo0uree odopynoBanme (

¢pu3uka, xumus, 0U0JIOTHA)

1.1.

[udposas
nabopaTtopus

ydueHu4deckas (pusmka,
XUMHUSL, OUOIIOTHS)

[{udpoBoii JaTYMK 3TEKTPONPOBOAHOCTH

Hudposoit natunk pH

[MudpoBoii JaTYMK MONOKEHUST

[Hudposoit gaTuuk TemMnepaTypsl

[udposoii gaTyrk aOCOIIOTHOTO aBICHUS

Hudposoit ocunsiorpadpuyeckuii 1aTIuK

Becsl anextponnsie yue6Hsie 200 r

Muxkpockor: nudpoBoi WM ONTHYECKUH ¢ yBenuueHueM ot 80 X
HaGop a5t U3roToBICHUS MUKPOIIPENIapaToB

Muxkponpenapatsl (Habop)

CoenuHHUTEIBHBIE TPOBOJIA, IPOIPAMMHOE 00ecTIedeHrne, METOJUUYECKUE
yKa3aHUs

KOMIUIEKT COITyTCTBYIOLMX 3JIEMEHTOB JJIS ONIBITOB [10 MEXAHUKE
KOMIUIEKT COITyTCTBYIOIIMX YIEMEHTOB JUJISl ONIBITOB IO MOJIEKYJIIPHOU

3 miT.

2 1IT.




HaumenoBaHmue
00opynoBaHuA

KpaTkune npuMepHbIe TeXHHYECKHE XaPAKTEPHCTHKH

KoauuecTBo equHum st
001eo0pa3oBaTebHbIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX
OpraHu3aNuii, SBISIOIHXCSH
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

¢buznke

KOMIUIEKT  COIMYTCTBYIOIIUX
AJIEKTPOJMHAMUKE

KOMIUJICKT COIMMYTCTBYIOIIUX 3JICMCHTOB JIS1 OIIBITOB I10 OIITUKC

9JICMCHTOB JI OIIBITOB

110

1.2.

Kommiekt mocynsl u
00opyIoBaHUs TUTSt
YUECHUUYECKUX  OIBITOB
(pusuka, XUMHUS,
OHoJIoTHs).

[IITaTuB 1a00OPaTOPHBIM XUMUYCCKUN

Ha6op vammek [letpu

Habop uHCTpyMEHTOB mpenapoBaibHbIX

Jloxkka 151 C)KUTaHMS BEILIECTB

Crynka dapdopoBast ¢ IECTUKOM

HaGop 6anox myst xpaneHust TBEpAbIX peakTHBoB (30 — 50 mur)
Hab6op ckisiHOK ((pi1akoHOB) JUIsl XpaHEHHUST PaCTBOPOB PEAKTHBOB
Ha6op npubopoxk (I1X-14, [1X-16)

[Tpubop st momydeHus razoB

CnuproBka

I"oprouee U1 COUPTOBOK

OunbTpoBanbHas Oymara (50 miT.)

Konba konndeckas

[Tanouka crexyisiHHAsS (C pe3MHOBBIM HAKOHEYHUKOM)
Yameuka /715 BhITapUBaHUS (BBIIAPUTETbHAS Yallleyka)
Mepubliii TUIMHAP (TIACTUKOBBIN )

Boponka creknsiHHas (Mamasi)

Crakan crexisanbii (100 mot)

l"azooTBOIHAS TpyOKa

3 miIT.

2 IIT.

BHUOJIOTI'Us

2.1.

Kommuekr
MpenapaToB
JEMOHCTPALIMOHHBII

BJIQXKHBIX

Ha3HaYCHHE: JICMOHCTPAIHOHHOE,
Marepuas KOHTeiHepa: TIacTHK,
repMETHYHAA KPBINIKA: HATUYIUC,
KpEeIUICHUE SKCIIOHATA: HAJINYue,
KOHCEPBHPYIOIIEE BEIIECTBO: HAINYHUE,
HaKJIeiiKa ¢ HAMMEHOBAHUEM: HAJINYHE.

1 mrr.

1 mrr.




HaumenoBaHmue
o0opynoBaHust

KpaTkune npuMepHble TeXHHYECKHe XapaKTepUCTHKH

KoauuecTBo equHum st
001eo0pa3oBaTebHbIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX
OpraHu3aNuii, SBISIOIHXCSH
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

He MeHee 10 mpenapaToB U3 MPUBEJCHHOTO HUXKE CIIUCKA:
Brnaxwnsrii mpenapar "be33yoka”

Bnaxwnsriit npenapat "["agroka"

Brnaxxusiii npenapat "BHyTpeHHee cTpoeHre OproXOHOToro MoJurtocka”
Bunaxxnb1it npenapar "BHyTpeHHee cTpoeHue KpbIChl'”

Bnaxuslii npenapar "BHyTpeHHee cTpoeHue JISTryIKu"

Bunaxxnbiii npenapar "BHyTpeHHee cTpoeHre NTUIbL"

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne pbob"”

Bnaxwnsiit npenapat "Kapacp"

Brnaxwnsrii npenapar "Kopenb 6000BOTro pacteHus ¢ KiryoeHbKaMu'"
Bnaxunsiit npenapat "KpebeTka"

Bnaxwusiii npenapart "Hepenna"

Brnaxxuelii npenapat "Pa3BuTue KOCTUCTOM pBIObI"

Brnaxwnslii npenapar "Pa3zButue kypuis"

Brnaxxunsiii npenapart "Cuudomenysa”

Bnaxusiit npenapar "Tputon"

Brnaxxuslii npenapat "Yepenaxa 6osnorHas"

Bnaxusiit npenapar "Yx"

Bnaxusiit npenapar "Amepuna

2.2.

Kommiekt repbapues
JEMOHCTPALIMOHHBII

Ha3nauenue: 1eMOHCTpaIIOHHOE,

OCHOBA JIsl KPETICHHS: TepOapHBIi JTUCT,

CIHMCOK PKCIIOHATOB: HAJIMYHUE

He MeHee § repOapreB M3 MPUBEACHHOTO HIDKE criicka: HazHaueHme:
JI€MOHCTPALIMOHHOE,

OCHOBA JTsI KPETICHHS: TepOapHBIH JTUCT,

CIHMCOK PKCIIOHATOB: HAJIMYHUE

He MeHee § repOapreB U3 MPUBEACHHOTO HI)KE CITHCKA:
I'epOapuii "/lepeBbst 1 KycTapHUKH"

I'epGapwuit "/Iukopactymue pacteHus"

I'epbapuii "KopmoBeie pactenus"

1 mrr.

1 mrr.




HaumenoBaHmue
o0opynoBaHust

KpaTkune npuMepHble TeXHHYECKHe XapaKTepUCTHKH

KoauuecTBo equHum st
001eo0pa3oBaTebHbIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX
OpraHu3aNuii, SBISIOIHXCSH
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

I'ep6apuii "KynbrypHbie pacteHus"

I'epOapuii "JlexkapcTBeHHBIE pacTeHUs"
I'epGapwuii "MenonocHsie pacTeHUs"

I'ep6apuii "Mopdomnorust pacteHuit"

I'ep6apuii "OcHOBHBIE TPyNIIIBI pacTeHUi"
I'epbapuii "Pacturensabie coodiecTa"
I'ep6apuii "Cenbckoxo3siicTBEHHbIE pacTeHUs"
['epGapuii "Anoutsie pacteHus"

['epOapwuii kK Kypcy OCHOB 10 0011Iei1 OroIOoTHH

2.3.

KomrmekT  kosutekimii
J€EMOHCTPALIMOHHBIN

(mo

Pa3HBIM TEMaM

Kypca OMOJIOTHH )

Ha3znauenue: 1eMOHCTpaIIOHHOE,

OCHOBA JJIs1 KPEIUICHUS: HAaIU4ue,

HaKJIEWKHU C HAUMEHOBAaHUEM: HaIU4Ke

He MeHee 10 KoteKMii U3 NPUBEACHHOT0 HIKE CITUCKA!
Komnekuus "I'onocemennsie pacteHus"
Konnexnus "O6uTtaTenu Mmopckoro qHa"
Komnekuus "llaneonronornueckas”
Komnexkuust "IlpeacraBurenu  oTpsI0B
HACEeKOMBIX: He MeHee 4

Konnekuus "IIpuMeps! 3a1IUTHBIX MPUCTIOCOOIEHUIN Y HACEKOMBIX "
Komnexkmust  "IlpucnocoOutenbHble  U3MEHEHHMS B KOHEYHOCTAX
HAcCeKOMBIX"

Komnekuus "Pa3BuTHe HaCEKOMBIX C HEMOJIHBIM NIPEBPALLIEHUEM "
Komneknus "Pa3BuTre HaCEKOMBIX € ITOJHBIM ITpeBpanieHueM"
Komnexnus "Passurtne mmeHuns"

Komnnekuus "Pa3zsurue 6abouxu”

Komnekuust "PakoBUHBI MOJIITIOCKOB"

Komnexmus "CewmeiictBa 6abouex”

Komnexknus "CemeiicTBa xKykoB"

Komneknus "Cemena u mioas!"

Komnekuus "®opma coXxpaHHOCTH UCKOMAEMbIX PACTEHUN U )KMBOTHBIX"

HACEeKOMBIX"  KOJMYECTBO

1 mIT.

1 mT.




HaumenoBaHmue
o0opynoBaHust

KpaTkune npuMepHble TeXHHYECKHe XapaKTepUCTHKH

KoauuecTBo equHum st
001eo0pa3oBaTebHbIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX
OpraHu3aNuii, SBISIOIHXCSH
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

Ha6op naneontonornueckux Haxonok "IIpoucxoxaenue yenoBexa'
KOJIMYECTBO MOJeiel: He MeHee 14

XUMUA

3.1.

JeMoHCTpalmoHHOE
o0opyaoBaHue

CocTaB KOMIIIIEKTA:

Cronmuk mogbeMHublii Haznauenne: cOopka yueOHBIX YCTAaHOBOK,
pasmep crosiemHuibl: He MeHee 200%200 MM,
TUTAaBHBIA MTOJIBEM C TIOMOIIBIO BUHTA: HAJTMYNE
taTuB JI€MOHCTPAIIMOHHBIN XUMHYECKHIA:
JIeMOHCTpanus NpuOOPOB U YCTAHOBOK,

OTI0pa, CTePXKHU, JTANKU, My(ThI, KOJIbIIA: HATUYHE,
BO3MOKHOCTh 3aKPEIIJICHUS DJIEMEHTOB Ha PA3IUYHON BBICOTE: HAIMYHE
Amnmapar s TpOBeNeHUS XHMHUYECKUX peakiuii: Hasnauenue:
JIEMOHCTPAIHS XUMUYECKUX PEaKIuii,

MIOTJIOTUTENb MAapOB U Ta30B: HATTUYHE,

MaTepuai KoJobl: CTEKIO

HaGop ans anexTponnza 1eMoHCTpalmoHHbli: HazHauenue: nzyuenue
3aKOHOB AJIEKTPOJIH3a, COOpKa MOJIENN aKKyMYJISITOPa,

€MKOCTbh: HaJTU4HeE,

AIIEKTPOIBI: HATTMYNE
Kommekt  MepHbIX  KOIO
JI€MOHCTPAIIMOHHBIE OTIBITHI,
00beM k010: oT 100 M mo 2000 mut,

KOJIMYECTBO K0J10: He MeHee 10 miT.,

MaTepHal Kojo: CTEKIO

Ha6op ¢akonos (250 — 300 mut 11 XpaHEeHUs! paCTBOPOB PEAKTHBOB).
Ha3nauenue: xpaHeHHe pacTBOPOB PEAKTHUBOB,

KOJIUYECTBO ()IakoHOB: HE MeHee 10 miT.,

MaTepHuall (JIaKOHOB: CTEKJIO

npoOKa: HaTn4ue
[Ipubop s

Haznauenwue:

Majoro oOBema: Haznauenwue:

OIIBITOB IO XHMMHH C OJCKTPUUCCKHM  TOKOM

1 mrT.

1 mrr.
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MAJIOKOMILTEKTHBIMH, /1. MAJOKOMILUICKTHBIMU, €.
H3M. H3M.
(J1abopaTopHbIi)
[Tpubop /it ULTIOCTPAIK 3aKOHA COXPAHEHHS MAaCcChl BEIIECTB: COCY/L
JlangonpTa: HaIM4ueE,
npo0Ka: HalIu4ue,
THUII IPUOOpa: 1EMOHCTPALIMOHHBIN
HenutenbHast BOopoHKa: Ha3zHaueHue: pazneneHue AByX KHUJIKOCTEH Mo
IJIOTHOCTH,
MaTepua BOPOHKH: CTEKIIO
VYcranoBka Jis IeperoHky BeniecTB: HazHauenue: neMoHcTpanus
OUYHCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOJAMJIBHUK /TSI OXJIQXKACHUS, AJJIOHXK, MPOOKa: HAaIH4ue,
JUIMHA YCTaHOBKH: HE MeHee 550 Mm
[Tpubop m1st momydeHus ra30B: Ha3HAYEHUE: TTOJIYYCHHUE Ta30B B MAJIBIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MEHee 6 MpeIMETOB
bans koMOuHUpoBaHHas nabopaTopHas: baHs BosHas: Hanuuue,
KOJIbI1a CMEHHBIE C OTBEPCTUSMH PAa3HOTO IUaMETpa: HaJIuvHe,
IJTUTKA 3JIEKTPUYECKas: HATMYue
®dapdopoBas crynka ¢ nectukoMm: Haznauenue: yisi pa3MenbueHUst
KpYHHBIX (pakiuii BEIIECTB U MIPUTOTOBIECHUS MOPOLTKOBBIX CMeCei
KommexT Tepmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMILIEKTA!
Ha6op «Kucnots» (a30THast, cepHas, coisiHasi, opTodocdopHas)
Habop «[mppokcuab» (TUApokcua —Oapusi, THAPOKCHA  Kaius,
KoMmuiext xivmeckux | TAPOKCH/ KaTbIIHS, THPOKCH T HaTpus)
3.2. Hab6op «Okcunbl MeTanioBy (TFOMUHUS OKCHII, Oapusi OKCHII, JKeTe3a 1 . I .

pEaKTHUBOB

(III) oxcua, kanmpLust okcua, Mmaruus okcu, Meau (II) okcua, nuHka
OKCH]T)

Ha6op «lllenouynsbie u menoyHo3eMeNbHbIE METAIbDy (JINTUH, HATPH,
KaJbIN )
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Ha6op «MeTamibny (aIlOMUHHH, )KEI€30, MarHUH, MeJlb, IIUHK, OJIOBO)
Ha6op «lllenoynbie U MeI0YHO3EMENbHBIC METALUTB (JINTUH, HATPUH,
KaJTBITH )

HabGop «Orneonacusie BemiecTBa» (cepa, ¢ocdop (KpacHbIif), OKCHT
hochopa(V))

Ha6op «I"amorens» (noxa, Opom)

HaGop «['anoreHuap» (aaroMUHMS XJIOPUI, aMMOHMS XJIOpHUI, Oapus
xynopun, xeneza (I1I) xmopun, kamust onun, Kaius XJIOPUI, KaJIbIIHS
XJIOpUA, JUTHUS Xjopui, marHus xjopun, meau (II) xmopua, Hatpus
OpomMu, HATPUST PTOPUT, HATPHUS XIOPHJ, IUHKA XIOPU)

Ha6op "Cynwedatel, cynbdunbl, cynb@urel" (adroMuHus Ccyibdar,
amMmoHus cyibdat, xeneza (II) cympdun, xenesa (II) cymbdar, 7-mu
BOJIHBIN, Kanus cyibdar, kobansrta (II) cynsdar, maraus cynbdar, menu
(IT)) cynbdar 6e3Boansiii, menu (II) cynabdar 5-Tu BOAHBIN, HATPHUS
cynabun, HaTpus CyiabpuT, HaTpus Cyibdar, HaTpUs TUAPOCYIbDaT,
HUKEJS cybdar

HaGop "KapOonatel" (ammoHus kapOoHat, kanus kapoonart, meau (II)
KapOOHAT OCHOBHOM, HAaTpUsl KapOOHAT, HATPUS TUAPOKApOOHAT)

Ha6op "®ocdarel. Cunukatel" (kamaust MOHOTUApoopTOodochaT, HATpUs
CHWJIMKAT 9-TH BOJHBIN, HaTpus opTrodocdar Tpex3aMeleHHbIH, HaTpUs
auruapodocdar)

Ha6op "Amneratsl. Pomanmapl. CoenunHeHms >kene3a" (Kaius arerar,
kamust peppo(Il) rexcanmanua, kamust geppo (I1I) rekcarmonunn, kamus
POJaHM[I, HATPUs alleTaT, CBUHIIA aIleTar)

Ha6op "Coeaunenus mapranuna" (kaiausi nepmanrasat, mapranua (IV)
okcun, mapranna (II) cynedar, mapranma xmopun)

Habop "Coenunenus xpoma" (aMMOHHSI AMXPOMAT, KaJHs AUXPOMAT,
kanust xpomart, xpoma (III) xnopuna 6-T BoAHBI)

Ha6op "Hutpats!" (aJIlOMUHUS HUTPAT, aMMOHUSI HUTPAT, KAJIUsl HUTpAT,
kanbims Hutpat, mean (I1) Hutpart, Hatpus HuTpar, cepedpa
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HUTpAT)

HabGop  "Wunmukatopwel"  (JaKMOWI,  METHUJIOBBIM  OpaHKEBBIH,
denondranenn)

Ha6op "Kucmopoaconepxaimiue opraHuueckue BemiecTBa" (ameToH,
TIIMLIEPUH,  JUATWIOBBIA  3up, COUPT  H-OYTUIIOBBIH,  CHHUPT
W30aMWJIOBBIM, CHOUPT HW300YTWIIOBBIM, CHOUPT ATHIOBBIA, (eHoI,
(hopMaiH, STWICHIJIUKOJb, YKCYCHO-ITHIIOBBIHA d(UP)

Ha6op "YraeBonopoas!" (6eH31H, TekcaH, HedTh, TOTYOJ, IUKIOTECKaH)
Ha6op "Kucnorel opranwueckue" (KHCIOTa aMHHOYKCYCHAs, KHCIIOTa
OcH30iiHasA, KUCJIOTAa MacisHas, KHCIOTa MypaBbUHAs, KHCIOTa
OJICMHOBAsI, KUCIOTa MAJIbMUTHHOBAs, KUCJIOTAa CTEAPUHOBAS, KUCIOTA
YKCyCHasl, KUCJIOTa IIaBeJieBasi)

Habop "YrneBoapl. AMuHBI" (aHWJIMH, AHWJIUH CEPHOKUCIBIA , [I-
TJII0K03a, METUJIAMHH THAPOXJIOPH] , caxapo3a)

3.3.

KomMmmiekr koJuiekuii
W3 CIIMCKa

HazHaueHue: 1eMOHCTPallMOHHOE,

BU/JI YITAKOBKH: KOpOOKa,

OIMCAaHUE: HAINUNE

CocTaB KOMITJIEKTA!

Komnexnus "Bomokaa"

Komnnekuus "KaMeHHBIH yroib U IPOAYKTHI €ro nepepadoTku”
Komneknus "Mertaiis! 1 crjiaBsl"”

Komnnekuus "Munepansl 1 ropsble nopozst" (49 BuaoB)
Komnexnus "MunepanbHble yaoopeHus”

Komnekuus "HedTr 1 npoykThl ee nepepaboTku"
Komnekuus "ITnactmaccer”

Komnexnus "Tommso"

Komnekuus "Hyrys u crans"

Komnexnus "Kayuyxk"

Konnexkuus "Illlkana tBeproctu"

1 mrr.

1 mrr.
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o0opynoBaHust ABJIAIOIIHNXCH
MAJIOKOMILTEKTHBIMH, /1. MAJOKOMILUICKTHBIMU, €.
H3M. H3M.

HaGopbl 111 MOJETUpOBaHHMS CTPOCHUS OPraHUYECKHUX BEIIECTB
(yueHHueckue) He MeHee 4 1IT.

4. | ®DU3UKA
CocraB KOMILIEKTA:
[Iratus JEMOHCTPALIMOHHBIN: Ha3nauenue: [IPOBEJICHUE
JEMOHCTPALIMOHHBIX OIBITOB, OCHOBAaHHUE, CTEPXKEHb, JIANIKH, KOJIbLA,
MyQTbI: HaIU4YKE
CrosuK oabeMHBII:
Tun cTonuka: yaeOHbIi/1adopaTopHBIH,
OIIOpa, CTEPKEHb BUHTOBOM, BUHT PETYJIMPOBOYHBIN: HAIMUUE,
(GYHKIMS IOJbeMa M OITYCKaHHsI CTOJIMKA: HAJTHIUE
M cTOuHMK TOCTOSHHOIO U IEPEMEHHOT0 HanpsbkeHus: HazHadenue: 1uis
MUTAaHUSl  PEryJIUPYEMbIM IE€PEMEHHBIM M  IOCTOSHHBIM  TOKOM
INEKTPUUYECKUX CXEM,
yacTtoTa, I'11: 50,

Ob6opynoBanue Uit | motpebmsiemast MouTHOCTh, BA: 10
4.1. | neMOHCTpallMOHHBIX MaHoMeTp KUIAKOCTHOM JEMOHCTpanMOHHBIN: Hasnauenuwe: s I . I .
OIIBITOB u3Mepenuss nasneHus 1o 300 MM BOASHOrO cTOJ0a BBINIE U HHXKE

aTMOC(EPHOTO JIaBJICHUS,

crexisiHHas U-oOpa3Has TpyOKa Ha MOJCTaBKe: HATNYHe

Kamepron Ha pe3oHancHOM simuke: HasHaueHue: sl TEMOHCTpALIUU
3BYKOBBIX KOJIEOaHUI U BOJH,

JIBa KAMEPTOHA Ha PE30OHUPYIOMINX SAMTUKAX: HATHINE,

PE3UHOBBIA MOJIOTOYEK: HATHUYHE

Hacoc BakyymHbII ¢ anekTponpuBogoMm: HaszHaueHue: coznaHue
pa3psHKeHUS UM U30BITOYHOTO JJABICHUS B 3aMKHYTHIX 00beMax,
OTIBITHI: KUIIEHHUE KUKOCTH TIPH TIOHI>KEHHOM JIaBJICHUH, BHEIITHEE 1
BHYTpPEHHEE JaBJICHUE U JIp.

Tapenka BakyyMHasi: HazHaueHue: JeEMOHCTpaLUs ONBITOB B 3aMKHYTOM
00BEME C pa3peKEHHBIM BO3IYXOM,
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OCHOBaHUE C KpPaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJa, PEe3MHOBas
MPOKIIAJIKA, TIEKTPHUSCKUN 3BOHOK: HATMYUE

Benepko Apxumena: HaznaueHue: neMoHCTpanus AEHCTBUS KUAKOCTH
Ha TIOTPYKCHHOE B HEE TEJIO U M3MEPECHUE BEIMYMHBI BBHITAIKHBAIOIICH
CHUIBI,

BEJIEPKO, TENO IWIMHIPUICCKOH (OPMBI, TPYKUHHBIA JTUHAMOMETD:
HajIn4uue

OramBo BO3aymiHOe: Ha3HadeHue: JIEeMOHCTpaIUsi BOCIUIAMCHCHUS
roproyeit cMecu npu ee OBICTPOM CXKATHH,

TOJICTOCTCHHBIN IWIMHIP, MOPHICHh HAa METAUIMYECKOM IITOKE C
PYKOSITKOM, TIOJICTaBKa I WIMH]IpA: HaJTu4Ke

[IpubGop nmns AEMOHCTpallMM JaBICHHUS B KHIKOCTH: HazHadeHwme:
JIEMOHCTpAIIMS U3MEHEHUS aBJICHUSI C TIyOUHOM MOTrpyKeHus,

JTaTYUK JaBJICHUS, KPOHINTEHH JUIS KPEIUICHHS Ha CTEHKE COCyja:
HaIn4uue

[Tpubop nnst nemoHcTpauu arMocepHoro masienus (MaraeOyprckue
nonymapus): HasHaueHwe: JeMOHCTpanus CHIIBI  aTMOc(epHOro
JaBJICHUS,

7IBA pa3beMHBIX METAITMYECKUX MOMYIIAPHsI C TPOYHBIMU PYUKaAMH U
XOPOIIOo MPUILTU(GOBAHHBIMU KPasiMH, HUIIIIETH C KPAHOM: HAJTUIHE,
CO3/1aBaeMO€ BHYTPH IIaPOB BAKYYMMETPUUYECKOE JIaBJICHHE: HE MEHEe
0,05 MIla,

MaKCHMaJbHOE pa3pbiBatolee ycunne: He meHee 90 H

HaGop Tenm paBHOoro oObema: Hasnauenwe: s ompeaeneHus U
CpPaBHEHHS TEIJOEMKOCTH U IUIOTHOCTH  Pa3IMYHBIX  TBEPJBIX
MaTepHaJIoB,

IWIMHIPBI U3 PA3IMYHBIX MAaTEPUAIIOB: HE MEHee 3 MIT.,

KPIOYKH JUTS TTO/IBEITNBAHUS IIWIHHIPOB: HATHIUE

HaGop Tenm paBHOW wMaccel: Ha3naueHue: [uisi ompefeneHus W
CPaBHEHHUIO IJIOTHOCTH Pa3IMYHbIX MAaTEpUaJIOB,
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LWIMHAPBI U3 PA3IMYHBIX MaTepHUajIoOB: HE MEHee 3 IIT.,

KPIOYKH JUIS TTOJIBEIIMBAHUS [IMJIMHIPOB: HATHYHUE

Cocyabl coobmaronivecs: Ha3HaueHue: JeMOHCTpanus OJMHAKOBOI'O
YPOBHS OTHOPOJHOM KUAKOCTHU B COOOLIAIOIIMXCS MEX 1y co00i cocynax
pasHoi (popmbl,

cooOnraronmecs CTEKISTHHbIE TPyOKH pa3HOl (OpMBI: HE MeHee 3 IIT.,
[I0JICTaBKa: HAJIMYUE

Tpy0Oxa HptoTona: Haznauenue: neMoHcTpanusi OJHOBPEMEHHOCTH
Na/IEHUS Pa3IMYHBIX TN B Pa3peKEHHOM BO3/yXE,

(GYHKIMS TOJKITIOUYEHHS K BAKYYMHOMY Hacocy: HaJln4ue,

JuiiHa TpyOku: He menee 80 cm.,

PE3MHOBBIE TPOOKHU, HUMIIEIb: HAIUYHE,

KOJINYECTBO TeJ B TpyOKe: HE MeHee 3 IIT.

[Tap IMTackans: Haznauenue: neMOHCTpanus Nepeaadyd TpOU3BOJIUMOTO
Ha >KUJKOCTh JIaBJIEHUS] B 3aMKHYTOM COCYE, JEMOHCTpalMsl MoabemMa
AKHUJKOCTHU TOJI AeWCTBUEM aTMOC(EPHOTO TaBICHMS,

METAJUIMYECKUH LIMIMHIP C ONpaBaMH, MOPIIEHb CO IITOKOM, MOJBII
METAJIJIMYECKH 11ap ¢ OTBEPCTUSAMU: HAJINYHE,

JUIMHA LHWIMHJpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee 8 cM

Hlap c xonbuom: HazHaueHue: feMOHCTpalLus paclIupeHUs: TBEPAOTro
Teja Mpu HarpeBaHuH,

HITaTUB, METAJUTMYECKOE KOJIBIO ¢ MY(TOH, IIap C LIETOYKOI: Halnu4ue,
JUIMHA IIenoYku: He MeHee 80 MM,

JUaMeTp 1apa: He MeHee 25 MM

unuuapsl cBUHLOBBIE €O cTpyroM: HasHaueHwe: nemMoHCTpanus
B3aMMHOTO MIPUTSKEHUSI MKy aTOMaMHU TBEPBIX Tell,

KOJIMYECTBO OAMHAKOBBIX LIMJIMHAPOB: HE MEHee 2 MIT.,

MaTepHall UINHIPOB: CTajb U CBUHEIL,

KPIOYKH JUIS NTOJIBEIINBAHUS: HAIUYHE,
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CTpYT, HalpaBJIsitoIas TpyOKa: Hau4ne

ITIpubop Jlenna: Hasnauenue: JuUIsI HCCIEIOBAHUSA 3aBHCUMOCTH
HalpaBJICHUsT HMHAYKLUMOHHOIO TOKa OT XapakTepa W3MEHEHUs
MarHMTHOI'O IIOTOKa,

CTOMKA C KOPOMBICIIOM: HAJIMYHE,

KOJIMYECTBO AJIOMUHHUEBBIX KOJIEL: HE MEHee 2 IT.,

IIPOpE3b B OJTHOM U3 KOJIEL]: HATNYHE

Maruur IyrooOpa3HblIit J€MOHCTPALIMOHHBIN: Ha3nauenue:
JIEMOHCTpALMSI CBOMCTB IIOCTOSIHHBIX MarHUTOB,

TUI MarHuTa: HaMarHUYEHHbIH OPyCOK,

KOJIMYECTBO 1IBETOB MarHuTa: HE MEHee 2,

0003HaYeHHE NOJIKOCOB MarHUTAa: HAIU4YKE

MarnuT 1OJOCOBOM  JEeMOHCTpallMOHHBIA  (mapa): Hasnauenwe:
JEMOHCTPALIMSI CBOMCTB IIOCTOSIHHBIX MArHUTOB,

TUIl MarHUTa: HAMarHWYEHHbIA OPYCOK MPSAMOIMHEIHON (HOPMBI,
KOJINYECTBO 1IBETOB MAarHUTa: HE MEHee 2,

0003Ha4YEeHHE MOJIFOCOB MarHuTa: HaJIu4ne

Crpenku MarHuTHble Ha IuTatuBax: HasHadeHue: JeMOHCTpanus
B3aMMOJICHCTBUS  IOJIIOCOB MAarHUTOB, OpHUEHTAllMM MarHuTa B
MarHMTHOM IOJIE,

HaMarHW4YeHHas CTpeJiKa: HaJlu4ue,

KOJIMYECTBO 1IBETOB MarHUTa: HE MEHEeE 2,

MO/ICTaBKa: HaJIM4yKe

HaGop nemoHcTpanmoHHbli "nekTpocTaTika" (3J1eKTPOCKOMHI (2 mIT.),
cyataH (2 mIT.), Majo4yKka CTEKJISHHAs, NaJo4yKka 300HUTOBAs, IUTATUBEI
M30JIUpyroIIye (2 1T, )

MaruHa 31eKTpoOopHas iIM BBICOKOBOJIBTHBIN HCTOUHUK: HazHaveHue:
JUIS TIOJMYYEHHS! AJIEKTPUYECKOTO 3apsiia BBICOKOTO MOTEHLHada |
IIOJIy4€HHUsI UCKPOBOIO pa3psa,

JIMCKM Ha CTOMKAX: HAIMUHE,
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KOJIMYECTBO JICHACHCKIX OaHOK: HE MeHee 2,
MO/ICTaBKa: HATMYUE
Kommnekt npoBoaos: Jlnuna: ne menee 500 mm - 4 wt , 250 MM - 4 mirt.,
100 MM - 8 WIT., HA3HAYEHHUE: JUIS MOAKIIOUYEHHUS JEMOHCTPALMOHHBIX
npuOoOpoB u OOOpYHOBaHUS K HCTOYHUKY TOKa, M COOpKH
ANIEKTPUYECKUX LTI, BKIKOYast 3J1eMEHThI U3 paboThl "[1ocTOSHHBIM
AIEKTPUIECKUN TOK"
[ItaTuB 1ab0OpaTOPHBIIA C AeprKATEIIMU
BECHI JIEKTPOHHBIE
MEH3YpKa, npeaen usmeperus 250 mi
nunamometp 1H
nuHamometp SH
HUAJTUHIP CTAbHOH, 25 cm3
UUJUHAP aTFOMUHUEBBIN 25 cm3
HUAJTUHIP aTIOMUHUEBBIN 34 cm3
IWIMH]IP MIIACTUKOBBINA 56 cM3 (7151 u3MepeHHs CUITbI ApXHUMea)

Ob6opynoBanue s | npyxuHa 40 H/m

1a00paTOpHBIX paboT u | mpyxwuna 10 H/m

4.2. | yueHNYeCKUX ONBITOB | rpy3sl 110 100 r (6 miT.) 8 wT. 4 mr.

(Ha 0a3e KOMIUIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAET Maccy ¢ marom 10 r

MepHas JIeHTa, JINHEIKa, TPAHCIIOPTHP

OpYyCOK ¢ KPIOYKOM M HUTBIO

HarpasJysitorast 1uHo He Meree S00 M. J{ommKHBI OBITE 00€CTIeueHbI
pazHblie K0 PUIIMEHTHI TPeHUS OpyCKa MO HaIPaBJISIOIIEH
CEKYHJIOMED ANEKTPOHHBIN C TaTIYMKOM

HaIlpaBJIAOIIAsl CO MIKAION

OpyCOK JIEpPEBSIHHBIN C MTyCKOBBIM MarHUTOM

HUTSHOW MasATHUK C TPY30M C ITyCKOBBIM MarHWTOM H C BO3MOKHOCTBIO
W3MEHEHHUS JUTUHBI HUTU

peIyar




HaumenoBaHmue
o0opynoBaHust

KpaTkune npuMepHble TeXHHYECKHe XapaKTepUCTHKH

KonnuecTBo equmHun Ans
001eo0pa3oBaTebHbIX
OpraHu3auui, He
SIBJISIIOILMX CS

MAaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX
OpraHu3aNuii, SBISIOIHXCSH
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

OJIOK TIO/IBHIKHBIIA

OJIOK HENOIBUKHBIN

KaJIOPUMETDP

TEPMOMETD

HMCTOYHUK TUTAHUS TOCTOSIHHOTO TOKa (BBINPSMUTENb C BBIXOJHBIM
HanpspkeHueM 36-42 B wiam OatapeiiHblli OJIOK ¢ BO3MOXKHOCTBIO
PEryJIUPOBKHU BBIXOJITHOTO HAIIPSIKEHUS

BOJIbTMETp JIByXIpezaenbHslil (3 B, 6B)

amnepMetp aByxnpeaenbHbiil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIi pe3uctop (peocrat) 10 10 Om
COEJIMHUTEIIbHBIE TPOBOJA, 20 IIT.

KJIIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PIS

cobOuparomas nuH3a, pokycHoe paccrosiaue 100 MM
coOuparoias JuH3a, PoKycHoe paccTosiHue SOMmM
pacceuBaroias JMH3a, POKYCHOE paccTosHUE -75MM
JKpaH

ONTHUYECKasi CKaMbsI

cnang «Moaenb npeameTay

OCBETUTENh

MOJTYUUIIMHAP C MJIAHIIETOM C KPYTOBBIM TPaHCIOPTUPOM
[Tpubop /it U3ydeHus ra30BbIX 3aKOHOB

Kanumsapet

Hudpaximonnas pemerka 600 mTpuxos/Mm
Hudpaxuonnas pemerka 300 mTpuxos/mMm

3epkano

JlazepHas yka3ka




HaumenoBaHmue
o0opynoBaHust

KpaTkune npuMepHble TeXHHYECKHe XapaKTepUCTHKH

KoauuecTBo equHum st
001eo0pa3oBaTebHbIX
opraHu3anmii, He
SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.

KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX
OpraHu3aNuii, SBISIOIHXCSH
MAaJIOKOMILJIEKTHBIMH, €]I.

H3M. H3M.
[Tonsipoun B pamke
[lenu FOnra
Katymika MmoTok
biok nuonos
bnok koHzaeHcaTopoB
Kommnac
Maruut
DNeKTpOMarHuT
Onwuiky skesne3Hble B OaHKe
TexHoJI0rnYecKkasi HANPaBJIEHHOCTD
PoGotoTexHuueckuii HaOop mpeaHa3HaueH JJIsi H3Y4YEHUS OCHOB
POOOTOTEXHHUKH, IETalei, y3J0B M MEXaHH3MOB, HEOOXOIMUMBIX IS
CO3JIaHMsI pOOOTOTEXHUYECKUX YCTPOMUCTB.
Habop mpencraBnsier co00l KOMILIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEIIBHBIX 3JIEMEHTOB U 3JIEKTPOTEXHUYECKMX KOMIIOHEHTOB.
Habop no3Bossier cobupats (1 IporpaMMUpOBaTh COOMpaeMble MOJIENN),
U3 DJEMEHTOB, BXOJSIIMX B €ro COCTaB, MOJEIN MEXaTPOHHBIX W
. 000TOTEXHUYECKUX YCTPOICTB C aBTOMATU3UPOBAHHBIM YIPaBICHUEM
OO6pa3zoBaTeabHBII P yerp P bIM YIp ’
B TOM 4YHCJI€ Ha KOJIECHOM XOJYy, a TaK’K€ KOHCTPYKLUI, OCHOBaHHBIX Ha
KOHCTPYKTOP TSt
WCIOJIb30BAHUU Mepeay (B TOM YHCIIEe YEPBAYHBIX U 3yOUaThIX), @ TAKKE
1. | mpaktuku 0J104HOTO I . I .
pBIYaroB.
IpOTpaMMHUPOBAHUS ¢ . . . . .
CBETOJUOJHBIM MaTpuUyHbIA JUCIIed ¢ Oenod MOACBETKOW Ha
KOMILIEKTOM JaTYHKOB
KOHTpOJLIIEpE

KonnyecTBOo mopTOB BBOJIa/BBIBOIA HA KOHTPOJUIEpE HE MeHEe 6
KonnuecTBo kHOIIOK HE MeHee 4

OO0111€€ KOJIMYECTBO DIIEMEHTOB: HEe MeHe 520 11T, B TOM YHCIIE:

1) mporpamMmMHpyeMblii OJIOK YIIPpaBICHHS, KOTOPBI MOXKET paboTaTh
ABTOHOMHO U B IIOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) JaTYuK CUJIBI
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KoauuecTBo equHum st
001eo0pa3oBaTebHbIX
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SIBJISTIOIIMX CST

MAaJIOKOMIIVICKTHBIMHU, €/]1.
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KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX
OpraHu3aNuii, SBISIOIHXCSH
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

4) MaT4uK pacCTOSTHUS

5) marumk nBeta

6) akkymyssiTopHas 6arapest

7) IlnacTUKOBBIC CTPYKTYPHBIC 3JICMEHTHI, BKJIFOYast nephoprupoBaHHbIC
AJIEMEHTBI: OalKH, KYOHMKH, OCH M Bajbl, COCUHUTEIbHBIC JIEMEHTBI K
OCSIM, IIECTEPHHU, TMpEIHA3HAYCHHBIC Ui CO3MAHHS YCEPBAYHBIX U
3yOuaThIX mepeaay, COCAUHUTEIbHBIC U KPETICKHBIC JIIEMEHTHI;

7) [IporpammHOe obecrieueHwue, UCIIOJIb3yeMOe TUIST
IPOrpaMMHUPOBAHUS  COOMPAEMBbIX POOOTOTEXHHUYSCKHX MOJCICH U
YCTPOMCTB, OCTYITHO JUIs CKAYMBAHUS U3 ceTH MHTepHET

OO6pa3zoBaTeabHBII
HaOOp 1O MeXaHWKe,
MCXaTPOHUKE u
pPOOOTOTEXHUKE

KommuiekT 1715t u3y4eHus: OCHOB JIEKTPOHUKU B POOOTOTEXHUKH

HaGop nomxkeH ObITh IpeHA3HAYECH U1 IPOBEACHUS YUEOHBIX 3aHATUH
[0 2JIEKTPOHUKE M CXEMOTEXHUKE C LEJIbI0 HU3ydeHHUs Hauboiee
pacrpocTpaHEeHHOH 3JIEMEHTHOM 0a3bl, MPUMEHAEMOMN Ui WHKEHEPHO-
TEXHUYECKOI0 TBOPYECTBA YYAIIUXCS U pa3pabOTKU yuyeOHbIX Mojelsen
po6oroB. HaGop momkeH MO3BOJATH yHallMMCs Ha MPAKTHKE OCBOUTH
OCHOBHBIE = TEXHOJOTMM  TPOEKTHPOBAHUS  POOOTOTEXHHUECKUX
KOMIIJIEKCOB Ha IpHUMepe Y4eOHBIX Mojieneil poO0TOoB, a TaKkKe U3YYUTh
OCHOBHBIE TEXHUYECKHE pEUIeHUs B 00JIacTH KHOEpPHETUYECKUX U
BCTPaMBACMBbIX CHCTEM.

B coctaB KoMIUIEKTa JIOMDKEH BXOAWUTh Ha0Op KOHCTPYKTHUBHBIX
AJIEMEHTOB 11 COOPKH MaKeTa MaHUMYJLIIIMOHHOTO po00Ta, KOMILIEKT
METAJUINYECKUX KOHCTPYKTHUBHBIX 3JEMEHTOB i COOpKM MakeTa
MOOUIIBHOTO po0OO0Ta U T.II.

B cocraB xoMIuiekTa BXOAUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3YyYEHUS] OCHOB JJIEKTPOHUKH M CXEMOTEXHHMKH, a TaKKe KOMILJIEKT
IIPpHUBOJ0OB n JaTYUKOB pPas3siInvdHOIO THUIIa I pa3pa6OTKI/I
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KOMITIEKTa JOKHO BXOJUTH: MOTOPBI C SHKOJIEPOM - HE

1 mrT.

1 mrr.
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MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

MEHee 2IIT, CEPBOMPHUBOJ OOJBIIONW - HE MeHee 41T, CepBOINPHUBO
MaJblii - He MeHee 2mT, MH(paKpacHBId JaTYMK - HE MEHee 3IIT,
yJIbTPA3BYKOBOM JAaTYUK - HE MeHee 3T, JaTYMK TeMIepaTyphl - He
MeHee 11T, TaTYuK OCBEIIEHHOCTH - He MeHee 11T, Habop 3JIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPbI, KOHAEHCATOPBI, CBETOAHObI PA3IUYHOTO
HOMHMHAJIA), KOMILIEKT MPOBOJIOB JJIsi OECIIAEYHOTO MPOTOTUITUPOBAHHUS,
mara OecrnaeyHoro MNPOTOTUIIMPOBAHUSA, AKKYMYJSITOD M 3apsaHOe
YCTPOMCTBO, .

B coctaB komIUIEeKTa JOJKEH BXOJIUTh MPOTrPaMMUPYEMBbIil KOHTPOJLIEP,
nporpammupyemsiii B cpene Arduino IDE niam aHanmornyHex cBOOOIHO
pacrpocTpaHsieMblx ~ cpenax  paspabotku.  IIporpammupyemsiit
KOHTpOJIIEp JOJKEH 00J1a/1aTh MOPTaMH JUIsl TOAKIIOUEHUS TUPPOBBIX U
aHaloroBeIX ycTpoicTB, uHTepdeiicamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocraB KOMIUIEKTa AOKEH BXOAUTH MOJYJIb TEXHUYECKOTO 3pEHUS,
MPeICTaBISAIONINI cO00M BBIUNCIUTENBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKpPOIPOIIecCOpoM (KOJI-BO siJiep - HE MeHee 41T, yacToTa sapa He
menee 1.2 I'Th, oobem O3V - He meHee 512M6, o0beM BCTpOEHHOM
namsTH - He MeHee 81'0), MHTErpUpPOBaHHOM KaMepol (MakCHUMajIbHOE
paspelieHue BUACOINOTOKA, nepenaBaemoro no uHrepgeiicy USB - He
MmeHee 2592x1944 en.) u onTrueckoi cucreMoid. Molylib TEXHUYECKOTO
3peHusi JIOJDKeH  o0sajaTb  COBMECTHMMOCTBIO € Pa3IUYHBIMU
IPOrpaMMUPYEMBIMU KOHTPOJIIEpaMU € TIOMOIIbI0 HHTEpdeiicos - TTL,
UART, I2C, SPI, Ethernet. Moaynps TEXHUYECKOTO 3pECHHUSI JOTKEH UMETh
BCTPOGHHOE MpOrpaMMHOE OOecreyeHre Ha OCHOBE OIepaliMoHHON
cucteMbl Linux, MO3BOJSIIONIEE OCYIIECTBISATh HACTPOMKY CHCTEMBI
MAaIIMHHOTO O0YYEHHUs MapaMeTpoB HEHPOHHBIX ceTell /i OOHApYKEeHUs
00BEKTOB, OMPENIEICHUSI X MTApaMETPOB U

JTanbHEHIIeH naeHTU(PUKAIIUHN.
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KommuiekT nomken oOecneunBaTh BO3MOXKHOCTh HM3yUEHHUS OCHOB
pa3paboTK TPOrPaMMHBIX U amllapaTHBIX KOMIUIEKCOB WHKEHEPHBIX
cucteM, pemeHuii B chepe "MHTepHer Bemiei", a Takke PEIICHUA B
o0acTu pOOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIIEKTA M MAITUHHOTO
o0ydeHusI.

Kom

NbITEPHOE 000py/I0BaAHHE

Hoyt6yx

®opm-PakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasl K1aBUaTypa: HaJlu4due;

Pycckas packiiagka KjaaBuaTyphl: HaJIUUKE;

Jnaronanb sKkpaHa: He MeHee 15,6 T1oiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnnuecTBo sinep nporeccopa: He MeHee 4;

KomnnyecTBo MOTOKOB: HE MeHee §;

ba3oBas TakroBas yacroTa npoueccopa: He meHee 1 I'T';
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['T;
Ksmr-namsts mporneccopa: He MeHee 6 MOaiiT;

O0beM yCTaHOBIIEHHOM ONepaTUBHOM MaMsITH: HE MeHee 8 ['0aiiT;
O06beM moaaepKUBAEMOM ONEPaTUBHOMN MaMsTH (7151 BO3MOKHOCTH
pacmpenus): He MmeHee 24 ['0aiT;

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

Bpewmst aBToHOMHO# paboThI OT OaTapeu: HE MEHee 6 YacoB;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6onee 1,8 Kr;
Buewmnuit untepgeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOO/IHBIX;

Buewnuit unrepdeiic LAN (1cnonb30BaHUE TEPEXOAHUKOB HE
MIPEYyCMOTPEHO): HAIUYHE;

Hannuune monyneit u uatepdeiicoB (MCIoOMb30BaHUE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becripoBognas cBs3p Wi-Fi: Hannuue ¢ nonnepxkkoii crangapra IEEE
802.11n unu coBpeMeHHee;




KonmyecTBO eNMHUAIL 115
001eo0pa3oBaTebHbIX

KoJinuecTBo exuHun st
001meo0pa3oBaTeJIbHbBIX

CKaHep, KOIHUp)

TexHomorus neyaTu: Jla3€pHasa

MaxkcuManbHoe paspemienue neuatu: He MeHee 1200x1200 Touex;

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

HaumeHnoBanue OpraHu3auuii, He .
Ne Kparkue npuMepHbie TEXHUYECKHE XaPaKTEPHCTUKH OpraHu3anuii, ABIAIOIIUXCS
o0opynoBaHust SIBJISIIOILMX CS
MAJOKOMILUICKTHBIMU, €.
MAaJIOKOMIIVICKTHBIMHU, €/]1.
H3M.
H3M.
Web-kamepa: Haqn4ue,
Manunysnsatop "Mbllb": HATNYKE;
IIpenycraHoBieHHas ONEpalMOHHAs CUCTEMA C rpaduyecKum
MOJIb30BaTEILCKUM HHTEpQeiicom, obecnieunBaromnias padboTy
pacrpocTpaHEeHHbIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX
MIPUIIOKEHUN: HaJIM4HE.
Tun yctpoiictBa: MOV (pyHkumu rneyatu, KONUPOBAHUS,
CKaHUPOBAHUS);
®opmar Oymaru: He MeHee A4;
Moy (mpuHTED, p y . ’
2 LIBeTHOCTD: UepHO-OENBIN; 1 . 1 .




MPO®UJIbHBIN KOMILJIEKT OGOPYJIOBAHUS

TABJIALIA Ne2

KoanuecTBo CAUMHHUI JIs1

NPOoPHIBLHOTO KoauyecTBO eIMHUIL A5
KOMILJIEKTAa leO(l)HJ]BHOFO
Ne Haumenosanne KpaTKne NMPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKH (06H.[eOﬁpaSOBaTeJ]LHI>Ie KOMILTCKTa
obopynoBaHus opraHu3anum, He (MaJIOKOMILIEKTHbIE
ABJIAIOIHECS o0meodpa3oBaTeIbHbIC
MaJIOKOMILJIEKTHBIM), OpraHu3alum), e. u3M.
ell. U3M.
BA3OBAS (OBA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYyYHAsl HAIPABJICHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX pabOT HA YpOKax Mo OMOJIOTHH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIIbCKON NEITEIbHOCTH yUaIUXCSl.
Kommekranus: becipoBoiHO#M MyIbTHIATYHK 1O OMOJIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaT4rK OCBEIICHHOCTH C JMANa30HOM M3MEpEeHUsI He yxe ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 go 14 pH
JlaTuuk TemmnepaTypsl ¢ 1Mara3oHOM U3MEPEHHsS He yxe ueM oT -20 10
+140C
ITudiposas Ta6opaTOPHS JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUANa30HAMU U3MEPEHUsS HE yxke ueM oT ()
1 10 BHONOLHH 1o 200 MxCwm; ot 0 10 2000 MKCwMm; ?T 0 1o 20000 MxCm 3 wr. 2 wr.
e — JlaTunk TemMmepaTypbl OKpyKarolel Cpeibl C IUana3oHoOM U3MEpPEHUs He

yxe ueM oT -20 mo +40

Axceccyapbl:

Kabens USB coenuHUTENBHBIA

3apsigHOE yCTpOicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTanuu u@poBoii 1abopaTopuu
[udposas BumeokamMepa ¢ METAUNTMYECKUM IITATHBOM, pa3pelicHue He
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanyeckue pekoMmeHaanuu ve menee 30 pador

YnakoBka




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILJIEKTAa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He
SIBJISIIO LM ECS]
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

Hannuue PYCCKOA3ZBIYHOT'O caiita MOAACPIKKHU, HAJTMYHNEC BUACOPOJIUKOB.

[udposas nabopaTopus
M0 XUMUH (yUeHUYEeCKas)

Ob6ecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT MO XMMHUH HA YPOKax B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENBCKON JESATENIbHOCTH YUALUXCS.
Komruiekramnus:

BbecripoBojHON MyJIBTUATUMK 110 XUMUU C 4-MSI BCTPOCHHBIMU JaTYUKAMU:
Hatuuk pH ¢ nuanaszonom usmepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHBII) ¢ AUANa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH C AMANAa30HaMU U3MEpEHUsI He yke ueM oT 0
10 200 MmxCwm; ot 0 10 2000 MxCwMm; ot 0 7o 20000 MkCwm

JlaTuuk Temneparypbl IJIATHHOBBIN C TMAaNa30HOM U3MEPEHUS HE y)KE YeEM
ot -30 mo +120C

OTtnenbHBIE JATYUKU:

JlaT4yuK ONTUYECKON IJIOTHOCTH 525 HM

AKceccyapsl:

Ka6enr USB coequHUTENBHBIH

3apsiiHOE yCTpoicTBO ¢ kKaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO MO dKCILTyaTaI[uu UGPOBOM Tab0paTOpUn

HaGop nmabopatopHoii 0OCHaCTKU

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 40 padot

Hannuue pycckos3pIMHOTO caiiTa NOAIEPKKN

Hanuuune BUAEOpPOINKOB.

2 IIT.
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Hudposas maboparopust
1o ¢usuke
(yueHunueckas)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB TI0 TeMaM Kypca (pu3ukm.
Komruiekranus:

BecripoBoHOM MyJIBTUIATYUK 110 PU3UKE C 6-F0 BCTPOCHHBIMH TaTYHKAMHU:
[udpoBoii gaTynk TeMIEpaTypsl ¢ JUAMA30HOM U3MEPEHHSI HE yKe YeM OT -
20 o 120C

Hudpooii gaTynk aOCOTIOTHOTO JABJICHHS C JUAMa30HOM U3MEPEHUS He
yxe yem ot 0 1o 500 klla

JlaTyuk MarHUTHOTO TIOJIS C TMANIa30HOM M3MEPEHUS He yke 4eM oT -80 110
80 mTn

JlaTuuk HampspKEHUS ¢ AMana3oHaMu U3MEpeHUs He yKe ueM oT -2 110 +2B ;
oT -5 1o +5B; ot -10 1o +10B; ot -15 mo +15B

JlaTunk TOKa He yke 4eM ot -1 10 +1A

JlaTauk akcenepoMeTp ¢ ToKa3aTesIiIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenbHBIE yCTPOMCTBA:

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

AKkceccyapsl:

Kabens USB coenuHUTEILHBIN

3apsaHoe ycTpoiicTBO ¢ KaberneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp /U1 TpoBeIeHus IKCIIEPUMEHTOB

KpaTkoe pyxoBoJICTBO 10 3KCILTyaTanuu HudpoBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroanueckue pexkomenaanuu (40 pador)

Hanuuue pycckosi3pI9HOTO caiiTa MOIIePKKU

Hannune BuaeopoankoB.

2 IIT.

Komnn

HTEepHOE 000pyA0BaHUE

4.

Hoyt0yx

dopm-pakTop: HOYTOYK;

2 IIT.




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIEC TEXHUYECCKUE XAPAKTEPUCTUKHA

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILJIEKTAa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He
SIBJISIIO LM ECS]
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

XKecTkas, HeOTKIIIOUaeMasi K1aBuaTypa: HaJu4uue;

Pycckas packiiagka KiaBuaTypsl: HaJIM4UE;

Juaronans skpaHa: He MeHee 15,6 11oiMoB;

Pazpemenue skpana: ne menee 1920x1080 nukceneit;

KomnnuecTBo siep npoueccopa: He MeHee 4;

KonnuecTBO NOTOKOB: HE MeHee §;

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

O0BeM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O6beM noaepKUBaeMoM ONepaTuBHOM MaMsTH (1711 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['6aiiT;

O60nem HakomuTela SSD: He menee 240 ["0aiiT;

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

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

Buemnuit uarepdeiic LAN (Mcnosp30BaHNEe NEPEXOIHUKOB HE
MIPEyCMOTPEHO): HATMUHE;

Hanuune monyneii u uatepdeiicoB (MCIONb30BaHUE TEPEXOJHUKOB HE
npenycmorpeno): VGA, HDMI;

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

Web-kamepa: nHanmuuue;

Manunynstop "mMelb": Hanu4ue,;

[IpenycraHoBieHHas ONEpaMOHHAs CUCTEMa C rpaduyecKum
10JIb30BaTEILCKUM UHTEp(delicom, obecreunBaronias paboTy

PACIIPOCTPAHCHHBIX O6paBOBaTCJIBHBIX )4 O6H.I€CI/ICTCMHBIX HpHHOX(CHHﬁI




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILIEKTa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJISIOIIHECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpPraHu3alnuu), ex. u3M.
ell. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (byHKIIMM ITeUaTH, KOMUPOBAHUS, CKAHUPOBAHUSA);
®opmar Oymaru: He MeHee A4;
5 MOV (mpunrep, ckanep, | L[BeTHOCTb: yepHO-O€IbI; 1 wr 1 wr
' KOITHUD) TexHooTHS NTeYaTH: JTa3epHas ' '
MakcumanbHoe pazpenienue neyatu: He MeHee 12001200 touek;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJBHOE OBOPYJIOBAHUE
EcrecTBeHHOHAYyYHAsl HAIPABJICHHOCTH
ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA ypoKax 1o OMOJIOTUH B
OCHOBHOM IIKOJI€ U MPOEKTHO-UCCIEA0BATENIbCKOMN I€ATEIbHOCTH yUaIUXCSl.
Kommnexranus: becipoBoiHOM MyIbTHIaTYHMK 10 OMOJIOTHH € 6-10
BCTPOEHHBIMH JIATYUKAMM:
JaTtunk BnaxxHoCTH ¢ quanazonoM umepenus 0...100%
JlaTuMK OCBEIIEHHOCTH C JUANa30HOM U3MEpPEHHUs He yxe ueM oT 0 10
180000 nx
Hatuuk pH ¢ nuanaszonom usmepenus He yxe yem ot 0 1o 14 pH
Hudposas nadoparopust | JlaTuuk TemMreparyphl ¢ AMaNa30HOM H3MEPEHHS He yxke 4eM oT -20 1o
1. 1o OMONIOTUHU +140C 1 . 1 .
(yueHmveckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUANa30HAMU U3MEPEHUs He yxke ueM oT ()

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

JlaTyuk TeMnepaTypbl OKpY Karollei cpeibl ¢ AUana3oHoM U3MEpPEeHUs He
yxe yeM oT -20 mo +40

Akceccyapsl:

Kabens USB coenuHUTENBHEBIA

3apsimHOE yCTPOMCTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoJICTBO 10 3KCILTyaTaluu HudpoBoi 1abopaTopuu




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILJIEKTAa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He
SIBJISIIO LM ECS]
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

[udposas BumeokaMmepa ¢ METALTMYSCKUM IITATHBOM, Pa3pelICHUE HE
menee 0,3 Mmmkc

[TporpamMmmMHoOe oOecrieueHue

MeTtoaudeckue pekoMeHaanuu He menee 30 pabor

YnakoBka

Hanwmuaue pyccKosI3bI9HOTO CaiiTa MOIICPIKKH, HATUINE BHICOPOIHKOB.

[udposas nmadopaTopus
0 XUMUH (YyUEHHUYECKas)

OO0ecrieunBaeT BBITOJIHCHUE JJA0OPATOPHBIX padOT MO XUMHUH HA YPOKaX B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIET0BATENbCKON JEATEIbHOCTH YUALTUXCA.
Kommnekranus:

BecripoBoiHOM MyNIBTUIATUUK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHEIi) ¢ AUAMa30HOM U3MEPEHUS
He yxe ueM oT -100 no +900C

JlaTuuk 3IeKTPONPOBOJAUMOCTH C AMANAa30HAMU U3MEPEeHUsI He yke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMmneparyphl IIATHHOBBIN C TUANa30HOM U3MEPEHHS HE yKe 4YeM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaT4uK ONTHYECKON IIOTHOCTH 525 HM

Axceccyapbl:

Kabens USB coenuHUTENBHBIA

3apsimHOE yCTpOicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO 10 3KCIUTyaTauu HuGpoBoi 1abopaTopuu

Ha6op nabopaTopHoii ocHacCTKH

ITporpammHoe obecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 40 paboT

Hannuune pycckosi3pIUHOTO caifTa moIepKKU

1 mr.

1 .




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILJIEKTAa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He
SIBJISIIO LM ECS]
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

Hannuue BUICOPOJIMUKOB.

[udposas nabopaTopus
no usuke
(yueHuueckas)

ObecrieynBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommnekranus:

BbecripoBoHOM MyJIbTUAATUMK 110 (GU3KKE C 6-10 BCTPOCHHBIMH TaTYHMKAMHU:
[{udpoBoii JaTYNK TEMIEPATYPHI C JUAMTA30HOM U3MEPCHHSI HE yKE YeM OT -
20 no 120C

udposoii gaT4rK aOCOTFOTHOTO IABJICHUS C TUATa30HOM U3MEPEHUS HE
yxke ueM oT 0 1o 500 klla

JlaTurK MarHUTHOTO TOJISl ¢ AUANa30HOM U3MEpEHUs He yke ueM oT -80 110
80 mTn

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

JlaTunk TOoKa HE yke 4em ot -1 10 +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTesIiIMi He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBRA:

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

AKkceccyapsl:

Kabens USB coenuHUTEILHBIN

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp /U1 TpoBeIeHuUs IKCIIEPUMEHTOB

KpaTkoe pykoBoJICTBO 10 3KCILTyaTanuu HudpoBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroanueckue pexkomenaamnuu (40 pador)

Hannuue pycckosi3pI9HOTO caiiTa MOIIePKKU

Hannune BuaeopoankoB.

1 mrr.

[udposas nabopaTopus
1o (U3HOJIOTUH

ObecrnieunBaeT NPOBEICHNUE UCCIEOBAHMS 110 GYHKIIMOHUPOBAHUIO
yesoBeueckoro oprannsmMa. Komrmekranus: becnpoBoaHOW My IbTHAATINK

1 mrr.

1 .




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILIEKTa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJISIOIIHECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpPraHu3alnuu), ex. u3M.
ell. U3M.

(TpoHIIBHBIA ypOBEHB) | 1O (PU3UOJIIOTUH C 5-F0 BCTPOCHHBIMH JaTYMKaMu: [laTunK apTepuanbHOro
nasneHus (0...250 MM prt. CT.)
JlaT4mK Imynbca ¢ quana3oHoM u3mepeHus He yxe dyem ot 30 mo 200 ya/mun
JlaTyuk TeMnepaTypbl Teja ¢ IMana30HoM U3MEPEHUs He yKe 4eM oT +25 110
+40C
JlaT4MK 4acTOTHI IbIXaHMs C IMANIa30HOM U3MEpeHHUs He yxxe yeM ot 0 10
100 uuKI0B/MUH
JlaTuMK yCKOpEHHUs C moka3arensimu +2 g; +4 g; £8 g
OTtnenpHBIE yCTPOUCTBA:
Hatuuk OKI' ¢ auanasonom usmepenus He yxe ueM ot -300 no +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 go 14 pH
JlaTuuk cuinoMep ¢ quanasoHoM U3MepeHus He yxke ueM oT -40 no 40 H
JlaTuuk OCBEIIEHHOCTH C AMANa30HOM U3MEpEeHHUs He yxke ueM ot 0 110
180000 nx
AKceccyapsl:
Kab6ens USB coennHuTEnbHBIN
3apsiiHOE yCTpoicTBO ¢ kKabeinem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KoHcTpykTop /Ui mpoBeieHus: IKCIEPUMEHTOB
Kpartkoe pykoBOACTBO 10 KCILTyaTanuu u@poBoii 1abopaTtopuu
[IporpamMmmMHoe obecrieueHue
Mertoanueckue pekoMmeHaanuu He menee 20 padot
Hannune pycckosi3pIMHOTO cailTa MOAACPKKU
Hanuuune BUAEOpPOINKOB.
ObecnieunBaeT NMpoBeACHNE YIEOHOTO HKOJIOTHUECKOT0 MOHUTOPHHTA

[lndposas naboparopus | MHCTpYMEHTAIbHBIMEU MeToaMu. Habop mpuMeHsieTcs mpu n3ydeHnn 1 wr | e

110 3KOJIOT'HMH

OKOJIOTHH, 6I/IOJIOFI/II/I, XHUMUH, reorpa(pnn U IpUPOAOBCACHUA, 4 TAKKC IJIA

HWHAUBUAYAJIbHBIX UCCIICAOBAHNA U HpOCKTHOfI ACATCIIBHOCTH IIKOJIBHUKOB.




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILJIEKTAa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He
SIBJISIIO LM ECS]
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

Kommiekranus: becnipoBogHOM MyIbTHAATYHK I10 3KOJIOTUYECKOMY
MOHHUTOPHHTY C §-10 BCTPOCHHBIMU JaTYMKAMU:

JlaT4MK HUTPAT-HOHOB

JlaTuuk XJIOpHUI-UOHOB

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 no 14 pH

JlaTuuk BiaaxHOCTH ¢ auana3zoHoM udmepenus 0...100%

JlaTuuK OCBEIIEHHOCTH C AMANa30HOM U3MEPEHHUs He yxke ueM ot 0 110
180000 nx

JlaTuuk Temneparypbl ¢ Juana30HOM U3MEpEHMsI He yke ueM oT -20 10
+140C

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEpEHUsI He yke ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MkCm

JlaTuuk Temnepatypbl OKpYsKarollei cpeibl C 1Mana3oHoM U3MEpEeHus He
yxke yeM oT -20 no +50C

OTtnenbHBIE JATYUKU:

Jlatuuk 3ByKa ¢ QyHKIHEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHHS
yacToT He MeHee yeM oT 50 'y go 8 kI

JlaTuMK BIaKHOCTH MOYBBI C TMANIa30HOM U3MEPEHHS He yxke ueM oT 0 10
50%

Jatuuk kucnopoa ¢ auanazoHom usmeperus ot 0 1o 100%

JlaTyuK ONTUYECKON IIOTHOCTH 525 HM

JlaTuuk ontudeckoi mioTHocTy 470 HM

Jatuuk TypOuAMMETp € JUana3zoHOM u3MepeHus He yxke ueM ot 0 1o 200
NTU

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

AKceccyapsl:

Ka6ens USB coenuHUTENbHBIN (2 IIT.)




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIEC TEXHUYECCKUE XAPAKTEPUCTUKHA

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILJIEKTAa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He
SIBJISIIO LM ECS]
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

3apsiHOE yCTPOMCTBO ¢ KabemeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

CrepixeHb Ui 3aKpETUICHHSI JATYUKOB B IITATHBE

Kpartkoe pykoBOCTBO 110 IKCILTyaTauu udpoBoii 1adopaTopuu
[TporpammHuoe obecnieueHme

Metoanueckre pekoMeHaauu He menee 20 pador

YnakoBka

Haymume pyccKOSI3pIYHOTO CaiiTa MOJICPKKH, HATNYHE BUACOPOINKOB.

Muxkpockon uuppoBoit

Tun Mmukpockona: OnoIoruyecKuit

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

Meto uccienoBaHus: CBETIOE MOJIe
Matepuran ONTHKU: ONTUYECKOE CTEKIIO
YBenndyenne MUKpockorna, kpat: 64 — 1280
Oxynsiper: WF16x

OO6mwexTuBsl: 4x, 10x, 40xs (moanpyKUHEHHBIH )
PeBonbBepHas royioBka: Ha 3 0ObEKTHBA

Tun noacBeTKN: 3epKajo WIN CBETOIUO
Pacrnono)xeHre noJICBETKU: BEPXHSISI U HUKHSISA
Marepuan kopmyca: MeTaul

[IpenmeTtHslil cTomk, MM: 90

Wctounuk nutanus: 220 B/50 I'n

Uucno meranukcenen: |

1 mrr.

Ha6op OI'D o xumuun

B nabop BxoasT Becsl 1aboparopHble dnekTpoHHbIe 200 T, CIUPTOBKA
nmabopaTopHasi, BOpDOHKAa KOHMUYECKas, MaJlouKa CTEKIIsTHHAs, mpooupka [1X-
14 (10 mTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ metkoii (2 mTykn),
WIAHAP U3MEepUTENbHBIN 2-50-2 (CTeKIITHHBIN, C TPUTEPTON KPBIIIIKON ),
IITaTUB /715 TpoOHpok Ha 10 rHE3A, 3a)KUM TPOOUPOYHBIH, IITATeNb-

1 mrr.

1 .




HauMeHnoBaHue
000py10BaHuUs

KpaTKne NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH

KoanuecTBo exumHun Ans
npo¢uILHOro
KOMILJIEKTAa

(o01eoOpa3oBaTesibHbIE
OpraHM3alnuy, He
SIBJISIIO LM ECS]
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo exHuL As
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

noxkedka (3 mryku), Habop GIIaKOHOB IJIsI XpaHEHUsS! PAaCTBOPOB U
peakTuBOB (00BeM drakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢makona 30 mit - 10 KOMIUIEKTOB 10 6 MITYK), UJIHH]P U3MEPHUTEIBHBIN C
HocukoM 1-500 (2 mryku), crakan Beicokuit 500 mu (3 mTyku), Habop
epLueil 11 MBIThS OCYABI (EpII ISl MBIThSI IPOOUPOK - 3 IITYKH, €pII JIsI
MBIThsI KOJIO - 3 MITYKH), XanaT Oenbliit X/0 (2 mTyKH), IepYaTKy pe3uHOBBIC
XUMHAYECKHE CTOMKHE (2 MTYKH), OUYKH 3alIUTHBIC, (GHIBTPHI OyMaXKHbIE
(100 wryk), roprouee amns cnuptoBok (0,33 ).

B cocraB HaOOp BXOIAT peaKTHBBI: AIFOMUHUI, KeJe30, COISIHASL KACIOTA,
METUJIOpaHXK, peHoapTalenH, aMMHaK, IEPOKCHUI BOJAOPOa, HUTPAT
cepeOpa u aApyrue; B 00IIeH CI0KHOCTH - 44 pa3IMUHbBIX BEIECTB,
HCMOJIb3YEMBIX JUIsl COCTABJICHUS KOMIIJIEKTOB PEaKTUBOB MPH MPOBEACHUN
9K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB I10 KYPCY IIKOJIBHOW XHMHUH.

VYyeOnas 1abopatopusi
110 HEUPOTEXHOJIOTUH

B cocrtaB BxomAT:
Cencop Tun 1 e menee 1 mt., o6ecreunBaeT BO3MOKHOCTb PErUCTpaLUn
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH MBILII] (37eKTpoMuorpammsl, IMI).

PCFI/ICTpaI_II/ISI AO0JI’KHA OCYHICCTBIIACTCA HCMHBA3WUBHO, CYXHMU 3JICKTPOAAaMHU.

B03MOXHOCTBIO KpEeIUIeHHs K pyKe YeloBeKa, YTO JOKHO /1aBaTh
BO3MO>XHOCTb PETMCTPUPOBATH MIEKTPUUYECKYIO AKTUBHOCTHU MBIIIIBI B
o0JacTH, HaJl KOTOpOH pacnosaraercs kperuienue. [Ipu HanpsbxkeHun
MBIIIIIBI T0JKHA OBITH 0OecreueHa BO3MOKHOCTh HaOII01€HUS ITyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabaeHUN MBI - €€
OTCYTCTBHUE.

Cencop Tun 2 He menee | mrT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromiaerusmorpammsl (OIII7) onTuyeckum myTem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY0B CBETa, 00bEM KOTOPBIX
M3MEHSETCA MOJ1 BO3/IeHCTBUEM IYIbCOBOM BOJIHBL. CEHCOp JA0KEH OBITh
o0ecreyeH BO3MOXKHOCTBIO KPEIUIEHUs K OAyIIeUKe Majblla YeJI0BEKA.

1 mrr.
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Cencop Tun 3 ue menee | mr., o6ecrnedyrnBaeT BO3MOXKHOCTb: PETUCTPALIUN
curHaia snextpokapauorpammsl (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpaund I, Il u Il oTBeneHMI; MOIKIIOYEHHUS SJIEKTPOIOB K CEHCOPY C
MIOMOILBIO COEIMHUTENBHBIX MPOBOAOB, 000pyaoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 ne menee 1 mr. obecriednBaeT BO3MOXKHOCTb: PETUCTPALIUU
CUTHaJIa KO>KHO-TanbBaHn4eckout peakiuu (KI'P), perucrpanust kotoporo
OCYILIECTBIISIETCS HA IOCTOSHHOM TOKE; ITOJKJIIOUEHUS K TEIly YeIOBEKa ¢
MTOMOUIBIO CYXUX 3JEKTPOAOB, IOJKIIOUEHHE KOTOPBIX K CEHCOPY
ocymectsisiercs ¢ nomouisio TouchProof pazsemos.

Cencop Tun 5 He menee | mT., oOecreunBaeT BO3MOKHOCTh: PETUCTPALIUN
CHTHaJIa 3JIEKTPUYECKOIN akTUBHOCTH Mo3ra (931) ¢ moMouIbio CyXux
HEMHBA3MBHBIX 3JIEKTPOOB; PETUCTPALMU FIEKTPUUECKON aKTUBHOCTH
Pa3HBIX J0JEM MO3ra; MOJKIOYEHHS 2JIEKTPOAOB K CEHCOPY € TOMOLIBIO
COEIMHUTENIbHBIX TPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamuy;
3aKpEIIEHUS 3JIEKTPOJOB HAa IOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He meHee | mT., oOecreunBaeT BO3MOXKHOCTh: PETUCTPALIUN
curHaia kosedanus rpyaHoil kietku (CeHcop bIXaHMs); ONpeIeIeHUs
Y4acTOTHI JAbIXaHHUS.

YcrpoiicTBo 11 cOopa TaHHBIX OT CEHCOPOB U Nepelaun Ha MePCOHATbHBIN
KOMITbIOTEp 00ecreynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUYEHHBIX
K HEMY CEHCOPOB U OTIIPaBKy nosy4eHHbIX JaHHbIX Ha [IK. [Tonkitouenue
nentpanpHOro Moy K I1K ¢ momompro USB-ka6ens. LlenTpanbubrit
MOJlyJIb UM€EET HE MeHee | IT,: ranbBaHuuecKyo nzossinuio ot 11K.
LenTpanpHbIif MOAYIb 00ECTIEYMBAET BO3MOXKHOCTh OJIHOBPEMEHHOTO
MIOJIKJIFOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxkapiii u3 BxonoB LlenTpansHOro
MOJ1yJIsl UMEET TaJbBaHUYECKYIO U30JISUIO0 (00ecrieueHne MeKKaHaIbHOM
rajlbBaHuuecKoi n3ossiun). I[onkirouenue ceHcopoB Kk LleHTpanbHOMY
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MOJYJIIO OCYILECTBIIAECTCS C TOMOIIBIO CIIEHUATU3UPOBAHHBIX PA3bEMOB
turmta LEMO, obecnieunBaronux mpaBHUJIBHOCTD MOAKIIOUEHUS pa3beMa 1
CHHKAIOIIUX PUCK CIIyYalHOTO KacaHUs pa3beMOB TOKOIPOBOISIINUX
YacTel, a Takke 00eCredrBaIoNINX 3alUTy OT HECAHKIIMOHUPOBAHHOTO
MTOAKITIOYEHUS K MIPOU3BOJIBHBIM YCTPOMCTBAM.

Monynb «KHonkay He meHee 1 mIT., 00ecrieynBaeT BO3MOKHOCTh: PA3METKH
PErUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHEE 3-X Pa3JIMUHbIX KaTErOPUHU
COCTOSIHUM.

Y CTpORCTBO, BXOJIAIIECE B COCTAB JIA0OPATOPHH, TOJKHO 00eCIIeUHBaTh
BO3MOKHOCTb PETUCTPALMU apTEPUATILHOTO JaBICHUS.

[Tporpammuoe obecrnieuenue (anee - [10). JlomkHo obecrieunBaTh
BU3YaJIHN3aIUI0 U 00pabOTKY PErHCTPUPYEMBIX CUTHAIIOB.

['maBHOE OKHO TIPOTrpaMMBbI IOJKHO COCTOATH U3 BKIIAJIOK, KaXK/as U3
KOTOPBIX COJEPKUT HAbOp rpaduKoB, HEOOXOTUMBIX i1 OTOOpaKEHUS
Tpedyemoii nHpopManuu.

JlomkHa UMEThCA BKJIaAKa A1 OJHOBPEMEHHOTO MPOCMOTPA CUTHANA CO
BCEX CEHCOPOB, OJTHOBPEMEHHO MOAKIIOYEHHBIX K LleHTpamsHOMy MOTyITIO.
OT0 0becrneuynBaeT BO3MOKHOCTh MHOTOKAHATBFHOTO (OMUTPadUIecKoro)
pexxnmMa paboThl yCTPOHCTBA.

Tak>ke O KHBI UMETHCS BKJIAJIKH JIJIsl BU3YaJIM3allMi CUTHAJIOB OT CEHCOPOB
OMI', ®III', KT, KI'P, D3I, ceHcopa apIxaHus, KHOIKH; a TAaKXKe
MIPOU3BOIHBIX TPaUKOB, HA KOTOPHIX BU3YaIH3UPYIOTCS CHIEITU(UIHBIE [T
TOTO WJIM UHOTO CUTHAJIA BETUIUHBI.

I1O momxHO naBaTh BOZMOKHOCTH BU3YyAIU3AIMK U 00paboTKH
PErUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanuzauus curaaia, CieKTp CUrHajla, aMIUTUTYIHbII TPUITep

- ®III': Bu3yanu3anus Curaana, crekTpa CUrHaia, TaxorpaMMsl, rpaduk
nyjbca
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- OKI': Bu3yanu3zanusi Cursana, TaxorpaMmsl, rpaduk myJbsca

- KI'P: Bu3yanusanus cursaia

- ODOI': Bu3yanu3alus CurHania, CleKTp CUrHaja, aMIuIuTya alb(a-puTma,
aMIUTUTyAa OeTa-puTma.

- CeHcop /IbIXaHMs: BU3yaJIU3allus CUTHANA,

- Knonka: Bu3yanusanus curHaia pa3MeTKH

I1O nomKHO UMETh BO3MOXKHOCTh KacToMu3aluu U Hactpoiiku 110 s

3¢ deKTUBHOTO 0TOOpaKeHHs TpadUKOB: HACTPOIKA [[BETA, BEIOOP
apaMeTpoB Ul aHaJIu3a, BHIOOP 0TOOpa)kaeMbIX rpa)uKoB,
MmacmtabupoBanue rpadpukoB. [10 101KHO UMETh BO3MOKHOCTD 3aIUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoxHOCTH HAaCTpOMKM apaMeTpoB (GUIbTPALMU CUTHAA C TIOMOIIbIO
(GUIbTpa HUXKHUX 9acTOT, (PUIIBTPA BEICOKUX YaCTOT, OJIOCOBOrO (huibTpa,
PEXKEKTOPHOTO (PUIBTPA.

C nenpio y1o0CTBa aHAJIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTD
3aMMCH PETUCTPUPYEMBIX CUTHAJIOB B (haiii, ¢ mocieayomen
BO3MOKHOCTBIO MX MOCJIEAYIOIIETr0 BOCIIPpOn3BeIeHHs B JaHHOM [10
(MMUTHPYS PETUCTPAIMIO CUTHAJIA B PEKUME PEATHHOTO BPEMEHH).

B cocraBe: MeTomueckrue MaTepuaibl sl yUUTENs U 00ydaromuxcs,
OTIMCaHME TOKITFOUYEHUS CEHCOPOB JIA00PATOPUH, HHCTPYKITHH IO
ucnonb3oBanuio I10, onucanue 1abopaTopHBIX U MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCJIE COICPKUT MPE3CHTAIIMOHHBIC MaTEPHAITbI.
YnakoBka/kopoOka J1abopaTopuH JT0JKHA o0ecriednBaTh y100HOE XpaHEHUE
U COZIepKaTh MOACKA3KH JUIsl PACTIOJIOKEHUS] CEHCOPOB U YCTPOMCTB
nabopaTopud ISl yI00HOTO MCTIOIB30BAHUS TIPETIOaBaTEIsIMU 1
00y4aroIuMucs.

TexHoJorn4Yeckas HanpaBJI€HHOCTD

9.

| OGpazoBarenbHblii

‘ PoboToTexunueckuii Ha60p npeaHa3HauCH I U3YUYCHUA OCHOB
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KOHCTPYKTOP ULt
IPaKTUKU OJIOYHOTO
IIPOrpaMMHUPOBAaHUs C
KOMIUIEKTOM JaT4NKOB

POOOTOTEXHUKH, AETANEH, Y37I0B U MEXaHU3MOB, HEOOXOAMMBIX JJIS
CO3J1aHMsI pOOOTOTEXHUYECKUX YCTPOMUCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEJIBHBIX 3JIEMEHTOB U 3JICKTPOTEXHUUYECKUX KOMIIOHEHTOB.
Ha6op no3Bossier cobupaTs (M IporpaMMUpOBaTh COOMpAaEMBbIE MOAECIIH ), U3
3JIEMEHTOB BXO/SIINX B €r0 COCTaB, MOJIEIN MEXaTPOHHBIX U
POOOTOTEXHUYECKHX YCTPOMCTB C aBTOMAaTU3UPOBAHHBIM YIIPABJICHUEM, B
TOM YHCJIE Ha KOJIECHOM XOJTy, @ TaK e KOHCTPYKIIHA, OCHOBaHHBIX Ha
UCIOJIb30BAHUY Ilepeiay (B TOM YHCIIE YEPBSIYHBIX U 3yOUaThIX), a TaK e
pBIYAroB.

CBETOAMO/IHBIM MaTPUYHBIN JUCIIIeH ¢ 0eoil MoACBEeTKON Ha KOHTpoJLIepe
KonuuecTBO mopTOB BBOJIa/BBIBOIA HA KOHTPOJIEpE HE MeHee 6
KonnyectBo kHOMOK He MeHee 4

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

1) mporpaMMupyeMslii 010K yIpaBlieHuUs, KOTOPBIH MOXET padoTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) JaTYHMK CHUIIBI

4) MaTYuK paccTOSTHUS

5) naT4uk 1BEeTa

6) akkymynsTopHas 6aTapest

7) IlnacTUKOBBIE CTPYKTYPHBIE AJIEMEHTHI, BKIIFOUasi meppOpupOBaHHBIC
9JIEMEHTHI: OalKH, KyOUKH, OCH U BaJbl, COETUHUTEIbHbIE SJIEMEHTHI K OCSM
, IIECTEPHU, MpeTHa3HAYCHHBIE JIUTsI CO3AaHUs YePBIYHBIX U 3y0UaThIX
nepezaay, CoeTMHUTEIbHbIE U KPETIeKHbIE FIIEMEHTHI;

7) IlporpamMmmMHoOe obecriedeHne, UCIoIb3yeMoe Il TPOrpaMMHUPOBAHUS
coOupaeMbIX pOOOTOTEXHUYECKUX MOJIENIEN U YCTPOICTB, JOCTYITHO IS
CKauMBaHUs U3 ceTH MHTepHeT
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KoMruiexT amst u3yueHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKH

Habop nomkeH ObITh peqHA3HAYCH TSI IPOBEICHUS YISOHBIX 3aHSATHI 110

ANEKTPOHUKE M CXEMOTEXHHKE C LIEeTIbI0 U3YUYeHUs Haubosee

pacrpoCcTpaHEHHOM JIEMEHTHOM 0a3bl, IPUMEHSIEMO 1JIsi MHKEHEPHO-

TEXHHUYECKOT0 TBOPYECTBA YUaLTUXCA U Pa3pabOTKH y4eOHbIX MOIeei

po6oTtoB. Habop H0mKeH MO3BOIIATh YHAIMMCS Ha IPAKTHKE OCBOUTH

OCHOBHBIE€ TEXHOJIOTHH MPOSKTHUPOBAHUS POOOTOTEXHHUECKUX KOMILIEKCOB

Ha IIpuMepe YUeOHBIX MoieNiel poOOTOB, a TAKIKE U3yUHUTh OCHOBHBIC

TEXHUYECKHE pelIeHusl B 0071acTh KHOEPHETUYECKUX U BCTPABAEMbBIX

CUCTEM.

B coctaB koMIuiekTa JOIKEH BXOIUTh HA00p KOHCTPYKTUBHBIX AJIEMEHTOB

JUTst COOPKY MaKeTa MaHUTTYJISIIIAOHHOTO po00Ta, KOMIUIEKT METaUIMUYECKUX

OO0pa3oBarenbHbI HA0OP | KOHCTPYKTUBHBIX AJIEMEHTOB ISl COOPKH MakeTa MOOUIBLHOTO poOO0Ta U T.II.
10 10 MEXaHHKE, B cocraB kommiekTa BXOIUT HAOOP AJIEKTPOHHBIX KOMIIOHEHTOB JIJIst 1 wr 1 wr

MEXaTpPOHUKE U
pOOOTOTEXHHKE

U3Y4YEHHSI OCHOB DJIEKTPOHUKU U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT
MIPUBOJIOB U JJATYMKOB PA3IMYHOIO THUIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KoMIUIeKTa TOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBO/L OONBILION - HE MEeHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN 1aTYUK - HE MEeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEeHee 31T, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, aTunK
OCBEIIEHHOCTH - HE MeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPbI, CBETOAMOIbI PA3IMYHOTO HOMUHAIIA),
KOMILIEKT MPOBOIOB JJIsi OeCraeyHoro NpOTOTUIIMPOBAHUS, I1aTa
OecraeqyHoro NpOTOTUIMPOBAHUS, AKKYMYJISITOP U 3apsHOE YCTPOUCTBO, .
B cocTaB koMIIeKTa JOIKEH BXOUTh POTPpaMMUPYEMBIN KOHTPOJLIED,
nporpamMmmupyeMsiii B cpeae Arduino IDE nnm aHanoru4Hex cBOOOHO
pacrpocTpaHsieMbIX cpefax pa3pabotku. [IporpaMmupyemblii KOHTpOIIED
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JOJDKEH 00J1a/1aTh MOPTaMH [T TOIKII0YEeHUS IU(PPOBBIX U aHATIOTOBBIX
ycrpoticts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth nnu
WiFi.

B coctaB koMIiekTa JOKEH BXOUTh MOIYJIb TEXHUYECKOTO 3PEHUS,
IIPEICTaBIISIONINI COO0M BBIYUCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MHUKPOTMPOIIECCOPOM (KOJI-BO siIep - HE MeHee 411IT, 4acToTa spa HE MEHee
1.2 I'Tn, o6vem O3V - e menee 512M0O, 00beM BCTPOCHHOI MaMsTH - HE
MeHee 81°0), MHTerpUpOBaHHON KaMepoi (MakCUMAallbHOE pa3pelieHre
BHJIEOINIOTOKA, nepenaBaemoro 1o uarepdericy USB - He menee 2592x1944
€/1.) ¥ ONTHYECKON cUCTeMO. MoayIb TEXHUYECKOT0 3pEHUS 10JKEH
00J1a/1aTh COBMECTHMOCTBIO C Pa3IMYHBIMU POTPAMMHUPYEMBIMU
KOHTpoJIepaMu ¢ momoribio uatepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHUSI IOJIKEH UMETh BCTPOEHHOE
IporpaMMHoOe oOecrieueHre Ha OCHOBE ONEpallMOHHOM cucTeMsl Linux,
MTO3BOJISIIOIIEE OCYIIECTBIISATH HACTPOIKY CHCTEMbI MAIlTMHHOTO O0y4EeHHUS
apaMeTpoB HEHPOHHBIX ceTel A OOHApYy)eHUs 00BEKTOB, ONPEAeIICHUS
UX MapaMeTpoB U JanbHeHen naeHTuGruKaum.

KommekT nomxken o0ecreynBaTh BO3MOKHOCTh U3YUEHHUSI OCHOB
pa3pabOTKK MPOTPAMMHBIX M alllIapaTHBIX KOMIUIEKCOB WH)KEHEPHBIX
cucteM, pemeHuii B cepe "MHTEepHET Bemiei", a Takke pelieHnii B 00JacTH
POOOTOTEXHUKH, HICKYCCTBEHHOTO MHTEIUIEKTAa U MALTMHHOTO 00y4eHUsl.

11.

YerpipéxoceBoit
y4eOHBIH poOOoT-
MaHMITYJIATOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIil poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00yYaroImuMHUCs OCHOB POOOTOTEXHUKH, JUISI OJTOTOBKH 00YUaIOIIUXCS K
BHEIPEHUIO U TOCIIEAYIOLIEMY HCIIOJIb30BaHUIO POOOTOB B TPOMBIIIIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceil poOboTa MaHUITYJIATOpPA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE 110 TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IAroBbIMH ABUTATCIISAIMU. HaprDKeHI/Ie IIUTAaHUA IaroBbIX
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nBurareseil He oonee 12 B.

CepBoaBuraTeib YeTBEPTON OCH JIOJDKEH 00eCIeYrBaTh TOBOPOT
UHCTPYMEHTA.

VYo noBopoTa MaHHUITYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIbHON OCH HE
Menee 180 rpaaycos.

Jliig onpesiesieHus MOJI0KEHUSI MAaHUITYJITOpA PU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJHKEH UCIOIB30BATHCS IHKOJIEP.

VYroi noBopoTa 3aHEro mieya MaHuImyasTopa He MeHee 90 rpatycos.

Yroa noBopoTa nepeaHero mniaeda MaHunysastopa He menee 100 rpagycos.
Jliig onpeiesieHus MOJIOKEHUS 3aTHET0 U IEPEAHErO IIeY MaHUITYJITopa
JIOJKEH HCIIOJIb30BaThCS THPOCKOIL. YTOJ MOBOPOTA M0 YETBEPTOM OCH HE
Menee 180 rpamaycos.

JlomkHa OBITH BO3MOXKHOCTH OCHAIIIEHUS CMEHHBIMU HacaJKaMH (Harpumep,
JiepKaTelb KapaHjaaa uiu ¢iomMacTtepa, IpUcocKa ¢ CEpBOJIBUraTElEM,
MEXAaHMUYECKOE 3aXBATHOE YCTPOMCTBO C CEPBOJBUTATEIIEM, YCTPOMCTBO IS
J1a3epHON I'PaBUPOBKU WM yCTpoicTBO A 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJIKJIFOUEHUS JIOTIOJIHUTENBHBIX YCTPOUCTB
(Hampumep, TpaHCIIOpTEpa, peiibca AJs nepeMelieHus podoTa, MmyJibTa
YIpPaBJICHUS TUNA J)KOHUCTUK, KAMEPHl MAIlIMHHOTO 3PEHUs, ONITHYECKOT0
JaT4ynKa, MOJyJis OECIPOBOIHOTO JIOCTYIIA.

PoboT-Manumynarop 1okeH o0ecreynBarh epeMerieHne Haca ik B
IIPOCTPAHCTBE, aKTUBALINIO HACAIKH, BO3MOXHOCTb IIOJyUYEHUSI CUTHAJIOB OT
KaMephl U JaTYUKOB, BO3SMOKHOCTD YIIPABIECHUS JONOTHUTEIbHBIMU
YCTPOMCTBAMMU.

Marepuan kopiryca — amtoMuHui. J{namerp padodeit 30061 (0€3 yuera
HABECHOTO MHCTPYMEHTA 1 YeTBepTOi oc) He MeHee 320 mM. MHTepdeiic
noaxroueHus — USB.

JlomkeH nMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThl U BHELITHETO




KoanuecTBo CAUMHHUI JIs1

leO(i)I/lJI])HOI‘O KoanuecTBo CAUHUI TJIs1
KOMILJIEKTA NpoQUILHOIO
HaumenoBanue (0o0meoOpa3oBaTenbHbIC KOMILJIEKTAa
Ne KpaTkue npuMepHbIe TEXHHYECKHE XaPaKTePHCTUKH
o0opynoBanus OpraHu3anuu, He (MaJIOKOMILICKTHBIE
ABJISIIONIHECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpPraHu3alnuu), ex. u3M.
ell. U3M.
YIIpaBJICHUS.
YrpaBisomuid KOHTPOJIIEp JOKEH OBITh COBMECTHM €O cpeoit Arduino.
VYrpaBisomnii KOHTPOJJIEP COBMECTUM CO CPEAOH MPOrpaMMHUPOBAHUS
Scratch, u s3p1koM porpammupoBanus C.
JlomkeH obecrieunBaTh MOBOPOT MO TIEPBBIM TPEM OCSAM B 33JJaHHBIN yToJI U
Ha 33JIaHHBIN yTOJ1, TIOBOPOT I10 YETBEPTON OCH HA 3a/IaHHBIN YT O,
JBUKEHUE B KOOpAUHATHI X, Y, Z, IepeMelIeHUe Ha 3aJaHHOE pacCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady JaHHBIX O TEKYIEM IIOJI0KEHHUH YIJIOB,
nepeaaydy JaHHbIX O TEKYIIUX KOOPJAMHATAaX UHCTPYMEHTA.
JloJKeH noaep KUBaTh EPEMEIIICHNUE B ICKAPTOBBIX KOOPJAMHATAX U YIJIax
IIOBOPOTA OCEMl, C 3aJaHHOU CKOPOCTBIO U YCKOPEHHUEM.
Tunel nepeMeneHnii B IEKapTOBBIX KOOPAUHATAX: JBUKECHUE 10
TPAeKTOPHUH, ABHKEHHE 10 IIPAMON MEXAY ABYMs TOUKAMH,
MIepenphIriBaHue U3 TOYKU U TOUKY (IIEPEHOC OOBEKTA).
OO0pazoBaTenbHbIN KOMIUIEKT JOJKEH OBITh ITPeIHA3HAYEeH JIJISl U3yUeHUs
POOOTOTEXHUYECKHX TEXHOJIOTUH, OCHOB HH(POPMALIMOHHBIX TEXHOJIOTUI U
TEXHOJIOTMI MPOMBIIUICHHON aBTOMAaTU3AlMH, a TAKKE TEXHOJIOTHI
. IIPOTOTUIIMPOBAHUS U aJAUTUBHOIO IIPOU3BOJICTBA.
O6pa3zoBaTenbHBIN HAOOP P p o p A
B cocraB koMIuIeKkTa JOIKHO BXOAUTH:
JUIS U3y4YEeHUS . . .
1) UnTennexTyalbHblil CEpBOMOYJIb C HHTETPUPOBAHHOW CHCTEMOM
MHOTOKOMIIOHEHTHBIX ARG OBBOISIOLICH OB Le CeDBOMO . OM IO
MIpaBJICHUS, TO3BOJIA i1 00BEIUHATH CEPBOMOYIIH JPYT TOM IT
12. POOOTOTEXHUYECKUX yrip ’ Hl YbCIl P Ay ApYL ¢ pY 1 w. 1 .
CHCTEM I nocseoBaTeIbHOMY UHTEpdeiicy - He MeHee 61T,
2) PoboToTeXHUYECKHUiT KOHTPOJLIIEP MOIYJIBHOTO THIIA, TPEACTABIISIOIIN I
MaHUIYJISUOHHBIX . . . o p
poGoToB co00# OJTHOTUTATHBI MUKPOKOMITBIOTED C ONEpPaAIlMOHHON crucTeMoi Linux,

00BbeTMHEHHBIN C TepuPepUNHBIM KOHTPOJIJIEPOM C TTOMOIIBIO TUTATHI
pacmupenus. POOOTOTEeXHUYECKHI KOHTPOJUIEP TOJKEH YIOBIETBOPATH
TEXHUYECKUM XAPAKTEPUCTUKAM: KOJI-BO SJEP BCTPOECHHOTO
MUKPOKOMIIBIOTEPA - HE MeHee 4, TAKTOBasl 4acToTa sifpa - He MeHee 1,2
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I'Tu, oosem O3V - He menee 512 MO, manuune untepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, niudpoBbic 1 aHAJTIOTOBBIE TIOPTHI IS
MOJIKJTIOYEHUS] BHEIITHUX YCTPOUCTB, a Takxke WiFi umu Bluetooth s
KOMMYHHUKAIIMH CO BHEIIHUMU yCTpoiicTBaMu. PoOoTOTeXHNUECKUI
KOHTPOJIIEP JI0JIKEH 00eCcIeunBaTh BO3MOKHOCTb IPOrPAMMHUPOBAHUS C
NOMOILbIO cpeAcTB sA3bIKk0B C/C++, Python u cBoGo1HO pacnpocTpansemMoit
cpensl Arduino IDE, a Taxoke ynpaBieHUsI MOACTSIMA POOOTOTEXHUIECKUX
cucteM ¢ nomotibio cpenbl ROS.

3) BoruuciuTenbHbliA MOAYJIb CO BCTPOCHHBIM MUKPOKOHTPOJIJIEPOM - HE
MeHee 11mT. BerancnutenbHbli MOyJIb TOJKEH 00J1afjaTh BCTPOCHHBIMU
1M(POBBIMU IOPTAMHU - HE MEeHee 1 21T U aHAJIOTOBBIMH ITOPTaMHU- HE MEHEE
12T, BerarcnutenbHbIi MOYJIb JOJKEH 00J1a/1aTh BCTPOSHHBIM MOAYJIEM
6ecripoBoHOM cBs3u Tuma Bluetooth u WiF1 ans co3nanus annaparso-
IIPOrpaMMHBIX pelIeHuH 1 "yMHBIX/cMapT"-yCTpOMCTB A pa3paboTKH
pemenuii "MHTepHeT Bemei".

BrraucnutenbHbI MOIY b TOJIKEH 001aJaTh COBMECTUMOCTBIO C
nepu@epruiiHbIMU IJIaTaMu JUIs oAKIIoueHus K cetd Ethernet u
MIOJIKJIFOUEHUS BHEIIHEW CUIIOBOM HArpys3KHu.

4) Motysib TEXHUYECKOTO 3pEHHS, TPEICTABIISIONINIA CO00# yCTPOHCTBO HA
6a3e BBIUMCIUTEILHOTO MUKPOKOHTPOJUIEPA U HHTETPUPOBAHHOM KaMepbl,
o0ecrnieunBarollee pacrno3HaBaHue MPOCTEHIINX H300pakeHNH Ha MOAyJIe 3a
CUeT COOCTBEHHBIX BBIUMCIUTENLHBIX BO3MOXKHOCTEH - HE MeHee 111T;
Moynib TEXHUYECKOTO 3pEHMSI TOJIKEH 00ecTeuuBaTh BO3MOKHOCTD
OCYIECTBIIATh HACTPOMKY AKCHO3ULIMH, OanaHca 6enoro, HSV
COCTABJISIFOIIUX, TITOIIAIA OOHAPYKMBAEMOM 00JaCTH N300paKEeHNUS,
OKpYTJIOCTH 0OHApy>KMBaeMON 00JIaCTH N300paKeHUs, TOJI0KEHHE
oOHapyXMBaeMbIX 00J1acTell OTHOCUTEIBHO APYT Apyra

Moysib TEXHUYECKOTO 3pEHMSI TOJIKEH UMETh BCTPOEHHBIE HHTEP(EHCHI -
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SPI, UART, I2C nnu TTL nns koMMyHHUKalMu Ipyr ¢ APyroM WK
BHEIIIHUMH YCTPOWCTBAMH.

5) KoMmIuieKT KOHCTPYKTHBHBIX 2JIEMEHTOB U3 METaJlIa JIIsi COOPKU MOJICIN
MaHMITYJIATOPOB - HE MeHee 11T;

6) KomruiekT 35eMeHTOB 1i1si COOpPKH BaKyyMHOTO 3aXBaTa - He MeHee 11IT.
OO6pa3oBarenbHbIil pOOOTOTEXHUYECKUN KOMILJIEKT JOJDKEH COAEp KaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEIIEH ISl POTOTHITMPOBAHUS MOJIEIEH
MOOMJIBHBIX 1 MAaHUITYJISILIMOHHBIX pOOOTOB pazMyHOro Tumna. B cocras
KOMILJIEKTA JIOJKHBI BXOJUTHh HHCTPYKIIMKA U METOJUYECKUE YKa3aHUs 110
pa3paboTKe TPeXMEPHbIX MoJiesieil MOOUIIBHBIX POOOTOB,
MaHUITYJIIIMOHHBIX pOOOTOB C PA3IMYHBIMH THITAMUA KHHEMATUKHU (YTIIOBast
KHHEMaTHKa, TNIOCKO-TIapajiesbHasi KHHEMaTHKa, JiefbTa-KUHEMaTHKa,
SCARA unu pelyakHasi KWHeMartuka, rardgopma CtroapTa u T.11.).
OO6pa3oBarenbHbIi pOOOTOTEXHUYECKUN KOMITJIEKT JOJDKEH COAEp)KaTh
WHCTPYKIIMU TI0 IPOSKTHPOBAHUIO POOOTOB, HHCTPYKIIMH U METOIUKH
OCYILIECTBIICHHS UHKEHEPHBIX PACUETOB MPH MPOEKTUPOBAHHUHU (pacueThl
Harpy3Kd 1 MOMEHTOB, pacueT MOIIHOCTH TIPUBOJIOB, PacyeT MapaMeTpOB
KMHEMaTHUKH U T.I1.), THCTPYKLIUU 10 pa3pabOTKe CUCTEM YIIpaBICHUS U
MIPOTPaAaMMHOTO 00eCTIeUeHUs TSl yIpaBiIeHus: poOOTaMu, WHCTPYKIIMN U
METOAMKH I10 pa3pabOTKe CUCTEM YIPABJICHHUS C dJIEeMEHTaMH
MCKYCCTBEHHOT'O MHTEJIEKTa U MAIIMHHOTO O0yYEeHHUS.

Komnn

0TEepHOE 000pyA0BaHUE

13.

Hoyt0yx

®opm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasi Kl1aBuaTypa: HaJu4due;
Pycckas packiazika KiiaBUaTypbl: HaIM4YHE;
Jnaronane skpaHa: He MeHee 15,6 THoMOB;
Paspemenune skpana: He MeHee 1920x1080 nukceneit;

1 mrr.
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KomnunuecTBo snep npoueccopa: He MeHeE 4;

KonnuecTBo NOTOKOB: HE MeHee §;

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

O0BeM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O06bem noaaep>KUBaEMO ONEpaTUBHON MaMSTH (IIs1 BO3MOKHOCTH
pacipenus): He MmeHee 24 ['0aiT;

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

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

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepdeiic USB crannapra He Huxke 3.0: He MeHee Tpex
CBOOOIHEIX;

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

Hannuue monyneit u unrepdeiicoB (MCMonb30BaHNE MEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

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

Web-kamepa: nanmuuue;

Manunynstop "mMele": Hanu4ue,;

[IpenycraHoBiIeHHas ONEPAMOHHAS CUCTEMa C rpadpuyecKum
10JIb30BaTEILCKUM UHTEp(delicom, obecrieunBaronias paboTy
pacrpocTpaHEeHHBIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPHUIIOKESHHIH:
HaJIM4ue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THII KOPITyCa: METall;

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

HaJINn4uce,

1 mrr.
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BO3MOKHOCTb 3apsJIK HOYTOYKOB: HaJM4Me, MOACPKKA HOYTOYKOB U3
KOMIUIEKTa MOCTaBKU;

Hanmuue poyrepa Wi-Fi crangapra 802.11n unu coBpemensee: 1 mir.
MoAJEP>KKa HOYTOYKOB U3 KOMITJIEKTa MOCTaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MOJAEPKKa HOYTOYKOB U3 KOMIUIEKTa
MIOCTaBKU;

Hanpsokenne nmutanus: 220B\500

[ToTtpebnsemas momHOCTh, BT (Makcumym): 2500;

[ToTpebisiemsrit TOk, A (MakcumyM): 12;

JlivHa MIHypa IeKTPONUTAHUS: OT 2,5 MeTpa;

3amyra oT nepeHanpsHKeHus, KOPOTKOTO 3aMbIKaHUS: HAINYHE;
Kouneca jutst mepeiBMKEHUsI C TOPMO30M: HAJTMYHE.




