MeToanyeckue peKOMeHIaluu
110 CO3JaHHI0 U (PYHKIMOHHUPOBAHUIO B 00111¢00pa30BaTeIbHbIX
OPraHM3alMAX, PACIOJIOKEHHBIX B CeJIbCKOH MECTHOCTH U MAJIBIX TOPOJAX,
LHEHTPOB 00pPa30BaHUs €CTECTBEHHO-HAYYHOI 1 TEXHOJIOTMYECKOM
HANpPaBJICHHOCTEM

Pazpaborano npu ygactuu
®OI'BHY «OUIIN»



1. Oo01mme MoJI0OKEeHUS

Hacrosimne Metonuueckue pexomeHganuu (nainee — PekomeHaanun)
HampaBlieHbl Ha OOECIEUYEHHWE ENWHBIX OPraHU3allMOHHBIX M METOJAMYECKUX
YCIOBUM  CO3MaHUST M OOIUX  TMOAXOJO0B K  (PYHKIIMOHHPOBAHUIO B
00111e00pa30BaTEIbHBIX OPTaHU3AIMUIX, PACTIONOKEHHBIX B CEIbCKOW MECTHOCTH H
MajblX  TOpoJax, LEHTPOB  O0Opa3oBaHUsA  €CTECTBEHHO-HAy4YHOH U
TEXHOJOTHUECKON HampaBieHHocTel «Touka pocta», B 1LensIX oOecnedeHus
peanuzanuu (denepaibHOoro mpoekra «CoOBpeMEHHas IIKO0JIa» HalMOHAIBHOTO
npoekta «OOpa3zoBanue» (manee — QeAepiabHBI TPOEKT), B TOM YHUCIE
YCTAaHOBJICHHUSI TpPEOOBaHUM K pe3ysbTaTaM MCIOJIb30BAHUS CYOCUIAMM U3
dbenepanpHoro Oromkera Orokeram cyobekToB Poccuiickoit denepanun Ha
copMHAaHCHUPOBAHHWE  PACXOJHBIX  00s3aTeNbCTB  CyOBeKTOB  Poccuiickoit
denepanny, BO3ZHUKAOIMIMX [PU  pEATU3alMM  PETUOHAIBHBIX  IIPOEKTOB,
o0ecreunBaoIIMX JTOCTHKEHUE 1IeJIel, MoKa3aTellel U pe3ynbrara (eaepaabHOro
npoekTa «B 0011eo0pa3oBaTeNbHBIX OPraHU3ALMIX, PACIIONIOKEHHBIX B CEIbCKON
MECTHOCTH M MaJIbIX TOPOJIax, CO3/IaHbl U (DYHKIIMOHUPYIOT HEHTPbI 00pa30BaAHUS
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOW HAPABIECHHOCTEN.

[IpuBeneHnpie B HactoAmUx PekomeHmanusx TpeOOBaHUS SBISIOTCA
MUHUMAJIbHBIMU. OpraHbl HCIOJIHUTENIBHOM BiacTd CcyOBeKToB Poccuiickoi
®denepauuu (opraHbl MECTHOTO CaMOYIIPABIIEHUsS) IPU peaIn3alud MEpPONPUATUN
0 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B 001€00pa30BaTENIbHBIX OpraHU3alMsIX,
pacMoIOKEHHBIX B CEIBCKOM MECTHOCTH M MaJIbIX FOPO/ax, IIEHTPOB 00pa30BaHMs
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HampasiaeHHocTen «Touka pocray
(mamee — Ilentper «Touka pocrta») BHpaBe oOecnieunBaTh TPEOOBaAHMUS,
IIPEBBILIAIOIINE YCTAHOBJICHHBIE HACTOSIIMMU PeKOMEH 1alusAMH.

Hemsimu coznanus LlentpoB «Touka pocTtay sBISETCS COBEPIIEHCTBOBAHUE
YCIIOBUM JUIsl TIOBBIIICHHS KadecTBa OOpa3oBaHUsi B 00IIe00pa30BaTEIbHBIX
OpraHu3alysX, PAacHOJOKEHHBIX B CEIbCKOM MECTHOCTH M MajblX TOpoJax,
pacuIupeHuss BO3MOXHOCTEH OOYy4YaroIIuXcsi B OCBOCHHMHM Y4Y€OHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOW  HANpaBIEHHOCTEH, IPOrpaMm
JOTIOJTHUTENBHOTO ~ O0Opa30BaHMsSI ~ €CTECTBEHHO-HAYYHOM U TEXHMYECKOU
HaIpPaBJICHHOCTEW, a TaKXe IJIs MPaKTUYECKOM OTpabOTKM y4eOHOro marepuaia
1o y4eOHbIM npeaMeTaM «Pusnkay, « XuMus», «buosorusy».

Hentpsr «Touka poctay obecrneynBarOT MOBBIIICHHE OXBaTa 00yYarOIIUXCs
0011e00pa3oBaTeIbHBIX OPraHU3alNN, PACTIOIOKEHHBIX B CEIbCKOW MECTHOCTHU U
MaJlbIX TOpoJiaX, MpOrpaMMaMHd OCHOBHOTO OOIIEr0 U JIONOJHUTEIBHOTO
0o0pa30BaHMsI €CTECTBEHHO-HAYYHOM M TEXHOJOIMUECKON HAampaBICHHOCTEH C
UCIIOJIb30BaHUEM COBPEMEHHOTO 000PYIOBAHMS.

OpraHu3alMOHHO-TEXHUYECKOE,  METOJWYECKOe U MH(POPMAIMOHHOE
COMPOBOXKJICHUE CO3/laHus B cyOnhekTax Poccuiickoit @enepanuu [lentpoB «Touka
pocta»  ocymectBisier — DefepalbHOE  TOCYJIApPCTBEHHOE  ABTOHOMHOE
oOpa3oBaTelbHOE  YUYpEeXKJACHHE  JOMOJIHUTEIBHOIO npodeccuoHaIbHOTO
oOpa3zoBaHus  «AKaJeMHUs pealM3aldd TOCYAapCTBEHHOW  MOJUTHUKA U
npo(ecCUOHANBHOTO  pa3BUTHUA  PabOTHUKOB  0Opa3oBaHusi MwuHUCTEpCTBA



npocBemieHust Poccuiickoit ®denepaunn» (nanee — denepanbHblii omepaTop).
Anpec caifta: https://www.apkpro.ru/.

2. Hopsaaok co3ganus

Lentprl «Touka pocTta» MOTYT CO3aBaThCsl KaK 3a CUET CPEACTB CyOCHAMIA
deneparbHOTO OMOKETa B paMKax peanu3anuud  ¢GeAepaTbHOTO  MPOEKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaxX HMHBIX MPOTPAMM M IMPOEKTOB 3a CUET
cpelncTB Oro/KeToB CcyObeKkToB Poccuiickoit @Denepandu, CpencTB MECTHBIX
OIOPKETOB U BHEOIO/IKETHBIX HCTOYHHUKOB.

Coznanue IlentpoB «Touka pocTa»  OCyLIECTBIsieTCs Ha  0Oasze
o011eo0pa3oBaTeNbHBIX OPraHU3aIUi, PACTIONOKEHHBIX B CENTbCKOW MECTHOCTU U
MaJIBIX TOPOJax, IPHU 3TOM B IIEPBYIO ouepens co3nanue Llentpos «Touka pocra»
PEKOMEHAYETCSI OCYIIECTBIISIT B OpPraHMW3alMsX, IIOKa3bIBAIOIIMX HU3KHE
oOpa3oBaTeIbHbIE PE3YIbTATHI.

B cnyuae co3nanus Llentpa «Touka pocta» 3a cueT CpeAcTB CyOCUIUU U3
dbenepanpHoro Owokera B paMmkax (¢enepainpbHoro mnpoekta «CoBpeMeHHas
koJaa» cyonekT Poccuiickoit @eaepariuu onpeenseT:

- OpraH HCHOJIHUTEIbHON Biactu cyOwekra Poccuiickoin Pexnepauuu,
OTBETCTBEHHBIN 3a peaju3alMi0 MEPOIPUATUN MO CO3JIaHHUI0 U OOECIEUEHHUIO
dbynkuuonupoanusi llentpoB «Touka pocra» Ha TEPPUTOPUU CYyOBEKTa
Poccuiickoit @enepanuu (PernoHaibHbIN KOOPIUHATOD);

- KOMIUTEKC Mep (JOPOKHYIO KapTy) MO CO3JaHUI0 U (PYHKIIMOHUPOBAHHIO
IHentpoB «Touka pocta» corigacHo Ilpunoxenuto Ne 1 K HacTOSIIUM
Pexomenpanusim.

KomriekcoM mep mpu3Haercs IUIaH MEpPONPUATHUN HA OYEpPEIHOW IOl U
JBYXJIETHUM TUIAHOBBIM TEPUOJ, NPEAYCMATPUBAIOIIMN MEPOINPHUATHS IO
co3nanuio U GyHkimonupoBanuto I{entpoB «Touka poctay, BKIIOYAIOIINN B TOM
YuCJe:

MEPOTIPUATHS, HANPABJICHHbIE Ha co3/laHue U OTKpeiTHE LleHTpoB «Touka
pocTay;

MEpONpUSATUSI, HaMpaBiCHHbIE Ha o0ecrneueHre (QYHKIMOHUPOBAHUS
enTpos «Touka pocray;

MEpPOTPUATHS. 10  TIOBBINIEHWIO  MPOGECCHOHATBHOTO  MAacTepCTBA
pabotnukoB LleaTpoB «Touka poctay;

MEpOMNPUATHUS. MO KOHTPOIIO JOCTHUKEHUS MHUHUMAJIbHBIX IOKa3aTesei
co3nanus u ¢pyHkimonuposanus [{entpoB «Touka pocTtay.

PervonaneHplii  KOOpJIMHATOP B COOTBETCTBUH  CO  CPOKaMH,
ycTaHoBJIeHHbIMU B [Ipunoxkenun Ne 3 k Pekomenaanusm, yTBepK/1aeT:

— JIOJDKHOCTHOE JIMIJO B COCTaBE€ PETMOHAJIBHOIO BEIOMCTBEHHOTO
MPOEKTHOTO O(uca, OTBETCTBEHHOE 3a co3/lanue U GyHKUHoHUpoBaHue LleHTpoB
«Touka pocray;

— MEepEYEHb MOKA3aTENEeN U NHIUKATOPOB, COOTBETCTBYIOIINX NPUBEACHHBIM
B [Ipunoxenun Ne 2 xk HactodamuM Pekomenaanusam, Nx 3HaAYEHU;



— TmepedeHb o0Ie00pa3oBaTeNbHbIX OpraHu3alyid, pacroJIOKEHHBIX B
CEeJIbCKOW MECTHOCTH U MaJIbIX TOpoJiaX, Ha 0a3e KOTOPHIX TUIAHUPYETCS CO3/aHHe
LenTpoB «Touka pocta» (1o ¢popme, npeacraineHHon B [Ipunoxxenun Ne 3);

— TtunoBoe Ilonoxxkenune o llenTpe 00pa3oBaHMS €CTECTBEHHO-HAYYHOU H
TeXHOJornyeckol HanpaBiaeHHocTel «Touka poctay ([Ipunoxenue Ne 4).

Co3manne meHtpa «Touka poctay Ha 0a3e 00meoOpa3oBaTeIBHON
OpraHu3allid  JIONMYCKAaeTCs Kak MYTeM  BBIIEJIECHHS  COOTBETCTBYIOLIEIO
CTPYKTYPHOTO TMOJpa3zesieHuss o0rieo0pa3oBaTeIbHON Opranuszanuu, Tak u 0e3
BBIJICJICHUS OTAEIBHOTO MOAPAa3ICICHUS.

O61meo6pazoBaTenbHas OpraHu3aus U34aeT JOKAIbHBIA HOPMAaTUBHBIN aKT
0 Ha3HaueHuu pykoBoautens Llentpa «Touka pocta» (KypaTopa, OTBETCTBEHHOTO
3a (DYHKIITMOHHPOBAHUE U Pa3BUTHE), & TAKXKE O CO3/IaHUHM 1IeHTpa « Touka pocTta» u
YTBEPKIECHUU TMOJO0XKeHUs1 o nesarenbHocTH llenTpa «Touka pocrta». Tunosas
dopma monoxeHuss o aesarenbHoct llenTpa «Touka pocra» mnpencraBieHa B
[Tpunoxenun Ne 4 k HacTosAmUM PexoMeHaausIM.

PernonanbHblli KOOpAMHATOP HE MO3AHEEe OHA OTKpeITHS LleHTpa «Touka
pocTa» 00ecrneyruBaeT pa3MElIeHHE B CHEUUAIbHO CO3JaHHOM pasnene «LleHtp
«Touka poctay oduIMAIBLHOrO caiiTa 00IIe00pa30BaTEIBLHON OpraHU3alu B
MH()OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON cetn  «HTepHeT» wuHpopMaluu o
co3ganuu W (QyHknuoHupoBanun llentpa «Touka pocra», B TOM YHCIE
uHdopmaruu 06 0Opa3oBaTeIbHBIX Mporpammax, ooopynoanuu llentpa «Touka
pocTay, TIUIAHUPYEMOM pEXKHUME 3aHATUH  OOydaromMXcs, IUIAaHUPYEMBIX
MepornpuaTusx. B cozmanHoM paszzgene opuIMaIbHOTO caiiTa oOpa3oBaTelbHOMN
OpraHu3allud TakkKe pa3Mmeniaercss WHGOpMalMs O HaIUOHAJIBLHOM TPOEKTE
«O0pazoBanuey» (B TOM YHUCJE JIOTOTHI), aJpec caiiTa u ouiranibHas CHMBOJIUKA
Munucrepcrsa npocsenieHus Poccurickon @enepanuu.

Pernonanbublii KOOpJIUHATOP obecrieunBaeT nH(pOpMHUpPOBAHUE
®denepanabHOro omeparopa B CiIy4dae CO3JaHUsl Ha TEPPUTOPHHM CYOBEKTa
Poccniickont @enepanun LleHTpoB «Touka pocTta» B paMKax MHBIX MPOTPAMM H
IIPOEKTOB, HE OTHOCALIMXCS K peanu3aiuu dpeaepaibHoro npoekra « CoBpeMeHHas
IIKOJIa» HAIlMOHAILHOTO MpoekTa «OOpa3oBaHUE», 32 CUET CPEICTB OKOJKETOB
cyobekToB Poccuiickoit @enepanuu v (M) CPpeACTB MECTHBIX OOJIKETOB U (UJIH)
BHEOIOJDKETHBIX ~MCTOYHHUKOB, a Tak)K€ HalpaBJeHHE Ha COrJacoBaHHE
denepaabHOMY ONEPATOPY KOHIICTIIMHM CO3/aHUS U (PYHKITMOHMPOBAHUS TaKUX
[lenTpos.

3. TpeboBaHus K MOMENIEHUSIM, KOMILJIEKTOBAHUI0 000PY/10BaHUEM,
PACcXO0IHBIMU MATEPHUAJIAMH, CPEACTBAMH 00y4YeHHsI U BOCIMTAHUSA

Cosznanne llenTpoB «Touka pocTa» Mpeanojaraet KOMIUIEKC YCJIOBUUA IO
OCHAILIEHUIO 00pa3oBaTENbHBIX OpraHu3aluii  00OpyAOBaHUEM, PACXOAHBIMU
MaTtepuajiaMH, CpeJICTBaMU OOy4YeHHMST MW  BOCIHUTAHUS JJI1  JOCTHIKEHUS
o0pa3oBaTeNIbHBIX PE3YJILTATOB 10 MPEIMETHBIM 00NacTsIM «EcTecTBEeHHOHAYYHBIE
npeameto», «EcTecTBeHHble Haykuy», «MartemaTuka U MH(OpMaTHKAY,
«OOI1IeCTBO3HAHME UM €CTEeCTBO3HaHHME», «TexHoJorus», 00pa30BaTeNIbHbBIX



nporpaMm oOIIEro 00pa30BaHUsl E€CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKON
HAIlpaBJICHHOCTEW, MNpPHU pEeANN3alUA KypCOB BHEYPOUHOM JEATEIBHOCTH W
JOTIOJTHUTENBHBIX ~ OOLIEPa3BUBAIOIIMX MPOrpaMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKON HAIIPaBJIECHHOCTEN.

[lepeuens HampaBieHHOCTeW peanuzyemblx Ha Oasze lLlentpoB «Touka
pocTa» 00pa3oBaTENIbHBIX MPOrPAMM MOKET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIOINUXCSA y 00Ieo0pa3oBaTeNbHBIX OpPTaHW3allMid  yCIOBHUM, a TaKke
NOTPEeOHOCTEN Y4aCTHUKOB 00pa30BaTEIIbHBIX OTHOIICHHM.

Cozmanue  nentpa  «Touka  pocta»  mpennonaraer — pa3BUTHE
oOpa3oBarenbHON MHPPACTPYKTYphl 00111€00pa30BaTEILHON OpraHU3alii, B TOM
quclie OCHAIIeHHe 0011e00pa3oBaTeIbHON OpraHru3alum:

— 000py/I0BaHUEM, CpPEACTBAMU OOYUYEHHUS U BOCIUTAHUS JUIsl U3yueHus (B
TOM YHCJI€ SKCIIEPUMEHTAIBHOIO) MPEIMETOB, KypCOB, AUCLMIUIUH (MOIyJIEi)
€CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOM HAINPABICHHOCTEH NPHU PEATU3ALUU
OCHOBHBIX 001eo0pazoBaTeNbHbIX porpamm U JOTOJTHUTEIbHBIX
o01eo0pa3oBaTeNbHbIX NPOrpaMM, B TOM YHUCJE ISl PACIIUPEHUS COAEPKAHUS
y4eOHbIX npeaMeToB «Du3uka», « XuMusy, «bruonorusy;

— 000pyI0BaHHEM, CpPEACTBaMU OOY4YEHHS M BOCHUTAHUS I H3yYCHHUS
OCHOB  POOOTOTEXHUKH,  MEXAHHKH, MEXaTPOHHKH, OCBOEHUS  OCHOB
IPOrpaMMHUPOBAHMS, pEATU3ALMU TPOrpamMM JOMOJHUTENBHOTO 00pa30BaHUA
TEXHUYECKOM M €CTECTBEHHO-HAY4YHOW HAIIPaBICHHOCTEW U T. 1.

— KOMIIBIOTEPHBIM U HHBIM 000PYJOBaHUEM.

[lepeueHb, MUHUMAJIBHO HEOOXOJUMbIE (PYHKIIMOHAJIbHBIE M TEXHUYECKHUE
TpeOOBaHUS M  MHUHUMAJbHOE  KOJIMYECTBO  OOOPYJOBaHMS, PaCXOJHBIX
MaTepuasoB, CpeicTB oOydyeHus W BocnuTaHus i ocHamieHus LlentpoB «Touka
poctay (mainee — UHPPACTPYKTYpPHBIN JUCT), OMpENestorcs PernoHaibHbBIM
KOOpJIMHATOpOM ¢ ydeToMm IIpumepHOoro mnepeuHs oOOpyAOBaHUS, PACXOAHBIX
MaTepHaloB, CPEACTB OOy4YEHUs M BOCHHUTAHUS ISl CO3JaHUS U OOecrnedyeHHs
(GYHKIIMOHUPOBAHUS  IIEHTPOB  OOpa3oBaHMS ~ €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTUYECKOW HampaBieHHocTH «Touka pocra» B 001e00pa3zoBaTEIbHBIX
OpraHu3alysX, PaCMOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MajblX Tropojax
(ITpunoxxenne No 6), NPUMEPHOr0 THUIMOBOTO HMHOPACTPYKTYPHOTO JIUCTA,
onpeznensiemoro denepanbHbIM ONEPATOPOM, U HACcTOSIIMX Pekomennanmii.

B pamkax ocHameHus —001e00pa3oBaTeNbHBIX  OpPTaHU3AIUN  MpU
dbopmupoBanun HHPPACTPYKTYpHOTO JHcTa CyOBeKT Poccuiickoit ®eneparuu
BIIpaBE€ BBHIOpaTh CTAaHIAAPTHBIA WM TPO(WIBHBIA KOMIUIEKT OOOpYIOBaHMS,
IPE/ICTaBJICHHBII B IPUMEPHOM IE€peuHe 000PYIOBaHUs, PACXOAHBIX MaTEpHAJIOB,
cpencTB oOyueHuss W BocnuTaHust ansi ocHamleHus LlentpoB «Touka pocray
(ITpunoxxeane Ne  6). Jliusg  MaJOKOMIUICKTHBIX  OOIIE0Opa30BaTEIIbHBIX
opraHM3aImii' 00beM SIMHHI] CPEACTB O0YUCHHS M BOCIHTAHHS (OPMHUPYETCS B
MEHBIIEM KOJIMYECTBE.

! ManokoMrekTHOM 0011100pa30BaTEILHON OpraHU3alUCi B paMKax peaM3allii MEPOIPHUATHI IO CO3IaHUI0 U
(hYHKIIMOHMPOBAHUIO IICHTPOB €CTCCTBEHHO-HAYYHONM W TEXHOJOTMYCCKOW HAIMPABICHHOCTEH MPU3HACTCS
o01eoOpa3oBaTeNpHasl OpraHW3alds, YHUCICHHOCTh KJIACCOB-KOMIUICKTOB B KAXIOW W3 Mapajuiesicii KOTOpo
cocTaBiisieT He Oosiee 1 € TMHUIIEL.



[IpodunbHpIE  KOMIUIEKT OOOpYAOBaHUS MOXET OBITh BBIOpaH IS
0011e00pa3oBaTeNbHBIX OpPraHu3alii, UMEIOMIMX HAa MOMEHT CO3/aHus LIEHTpa
«Touka pocta» HabOp cpencTB OOyYEHHs] U BOCIHMTAHMS, MOKPHIBAIOIINIA CBOUMH
(GYHKIIMOHATBHBIMA BO3MOXKHOCTSIMH 0a30BbIe TMOTPEOHOCTH MPU HU3YUCHHUH
npeaMeToB «Pusznkay, «XuMus» u «buonorus.

[IpodunpHelii  KOMIUIEKT o0OOpymoBaHusi obecreynBacT d3(PPeKTUBHOE
JOCTHKEHHE 00pa30BaTENbHBIX PE3YJIbTATOB OOYYAIOUIMMHUCS IO Iporpammam
€CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKOM HaIpaBICHHOCTEHW, BO3MOMXHOCTb
yrayOJEHHOTO U3YUYEHUs OTACIbHBIX MIPEIMETOB, B TOM YHUCIe i1 PopMUpOBaHUS
U300peTaTeNbCKOr0,  KPEaTUBHOTO, KPUTHUYECKOTO  MBINUICHUS,  Pa3BUTHS
(GyHKIHMOHATBHOM T'PAMOTHOCTH Y OOYYarONIMXCS, B TOM YHCJIE €CTECTBEHHO-
Hay4YHOU U MaTEMAaTHYECKOM.

[Ipu dopmupoBanun HHPPACTPYKTYpHOTO JUCTA U3 MPOPUIHLHOTO
KOMILJIEKTA B 00A3aTEIbHOM MOPSAKE 00eceunBaeTcsi BBIOOP cpeACcTB OOyUEeHHS U
BOCIIUTAHUSI HE MEHEEe YeM IO TpeM yueOHbIM npenmeram («Duszukay, « Xumusy,
«buonorusi») M KOMIBIOTEPHOTO o00opynoBanus. OcTaBmIMECs 10 HUTOraM
OINpeENeHHs] 0053aTebHOT0 O0OpYAOBAHMS CPEACTBA, MPEIYCMOTPEHHBIE IS
ocHamenus llentpa «Touka pocra», pacnpefenstoTcs Ha NPHOOPETEHHE
JOTIOJTHUTENBHOTO  00OPY/IOBaHUsI, BXONAILIET0O B TIEPEUYECHb O0O0OPYIOBaHUA,
pPacXOJHBIX MAaTE€pUAJOB, CPEACTB OOYYEHUS U BOCIHUTAHUS NPODYHUIBLHOTO
koMmruiekTa ([Ipunoxenue Ne 6 kK METOIMYECKUM PEKOMEHAITUSIM).

[Ipu BBIOOpPE AOMOIHUTEIHHOTO O0OPYIOBAaHUS TAKXKE CJIEIYET YUUTHIBATH
cnenuuKy W TOTPEOHOCTH OTpacieil HSKOHOMUKH cyObekTa Poccuiickoit
denepanum.

PernonanpHblii KOOPAUHATOP oOecrieuynBaeT COIJIaCOBAHUE
c(hOPMHPOBAHHOTO B COOTBETCTBHMU C THUIOBOM (opmoil UHEGPACTPYKTYPHOTO
micta ¢ @enepanbHbIM ONEPATOPOM B COOTBETCTBUM C  PETJIAMEHTOM,
onpeznensiembiM denepanbHbIM ONEPATOPOM.

[Ipu mnpencrTaBiaeHMM Ha COrJacoBaHWE MHQPPACTPYKTYPHOIO JIMCTA,
c(OPMHPOBAHHOTO M3 CTAHJIAPTHOIO KOMIUIEKTa, PerMoHanbHbIl KOOPAMHATOP
PEeI0CTaBISET NOATBEPKICHUE OTCYTCTBUSA B COOTBETCTBYIOIIEH
oOpa3oBaTeNbHONl ~ OpraHu3aly,  OCHAIIeHHWEe  KOTOpOM  IUIaHUpYEeTCH,
000OpyZOBaHUs, PACXOJHBIX MaTEpPHANIOB, CPEACTB OOyYEHHUS U BOCIMTAHMUS,
YKa3aHHBIX B IIEPEYHE.

OOpa3oBarenbHblE OpraHuM3alM, Ha 0a3e KOTOPBIX CO3JAal0TCS |
byakuuonupyror  llentpst  «Touka pocTta», TODKHBI  COOTBETCTBOBATH
JEHCTBYIONTUM TPEOOBAHUAM K YCTPOUCTBY, COACPIKAHUIO I OPTaHU3AIUN PEKIMA
paboThl 00pa30BaTEILHBIX OPTaHU3AIMN U WHBIM HOPMATUBHBIM MPABOBBIM aKTaM,
OTIPEICIISIIONTAM  TPEOOBaHUS K OpraHW3aldd OOIIEr0 H JOTOJHUTEIHLHOTO
oOpa3oBaHuUs JICTEH.

[Tomemenus (GyHKIIMOHATBHBIE 30HBI, B TOM 4YHUCJE y4eOHbIC KaOWHETHI
busuku, xumun, ouonorun) Llentpa «Touka pocTay peKOMEHAyeTCs pacrojaraTh
B IIpeiesiax OJTHOTO 3/IaHuA.

[IpoextupoBanue, 30HMpoBanne nomemeHut LlenTtpoB «Touka pocray u
onpejeieHre AU3allH-PElIeHU OCYIIECTBISETCS C Y4Y4eTOM PYKOBOJACTBA IO



IIPOCKTUPOBAHUIO LEHTpoB «Touka pocra», yrBepxkmaemoro denepanbHbIM
OIIEPaTOPOM.

IIpn mpoexTrpoBanuu, 30HMpoBaHny noMemennit Llentpos «Touka pocra»
CIIEAyeT YYUTHIBaTh OCOOCHHOCTH O0OOpYAOBaHUS, PACXOAHBIX MAaTEpHasoB,
cpenctB  OOy4eHMSs M BOCHUTaHUSA, KOTOpPhIM Oyner  oOecreyuBaTbCs
oOpa3oBaTenbHasi OpraHu3aIysl.

IIpoexr  30HmMpoBanms  nomemennii  LlentpoB  «Touka  pocra»
npencrasisiercss PefepanbHOMY ONEPATOPY OJHOBPEMEHHO C IPEIACTaBICHUEM
UHPPACTPYKTYPHBIX JIUCTOB.

4. Opranm3zanusi 00pa3oBaTeJIbHOM 1eATEJIbHOCTH

OOpazoBaTenbHas JeATENBHOCT Ha 0a3e 1eHTpoB «Touka poctay
OCYUIIECTBJISIETCS IO 00pa30BaTEIbHBIM MIpOrpaMMaM OOLIErO U JTOMOJHUTEIBLHOTO
oOpa3zoBaHusl.

TpeboBanus k ¢opmaTy opraHuzalud 00pa30BaTEIbHOU JEATEIbHOCTH
PEryJIMpYyIOTCST HACTOSIUMU PekoMeHmausiMu U UHBIMU UH()OPMAIIMOHHBIMU 1
METOAMYECKUMU MaTepuaiaMu DeepabHOro oneparopa.

HamnpaBnenust peanu3zyeMbIX ¢ HCOJIb30BaHHEM pecypcoB LlenTpoB «Touka
pocTa» MOpOrpaMM  ONPENETSAIOTCS B COOTBETCTBUM C  METOAMYECKUMU
MartepuajlaMi M PEKOMEHJALMSIMH, YCTAHABIMBAEMBIMU U aAKTYyaJU3UPYEMbIMHU
denepaibHBIM OIEPATOPOM.

Ha ©0a3e munentpoB «Touka pocta» oOecrneunBaeTcss peanu3aius
o0pa3oBaTeNbHBIX MPOTPAMM  E€CTECTBEHHO-HAYYHOHM W TEXHOJIOTHYECKOU
HaIpaBJICHHOCTEW, pa3paOOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUSIMU
3aKOHO/ATeIbCTBA B cdepe o00pa3oBaHHS U C Y4YETOM PEKOMEHJAIMi
denepanbHOro omneparopa. B o0s3aTensHOM mopsiake Ha 0aze 1EeHTpoB «Touka
pocTta» obOecrneuynBaeTcsi OCBOCHHE OOy4YalOMIMMHUCS Y4YE€OHBIX MPEIMETOB
«Duzukay, «Xumus», «buonorus» ¢ HCHONB30BaHHEM MPUOOPETAEMOTO
000py0BaHUs, PACXOIHBIX MaTEpUAJIOB, CPEJICTB OOYUEHHUSI U BOCITUTAHUS.

He menee 1/3 o0beMa BHEYypOUHOH AEATEIBLHOCTH OOYUYAIOIIUXCS JOJKHO
OBITh OPUEHTUPOBAHO HA MOJJEPKAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTEe 00pa3oBaTENbHBIX MpOrpamMM, MpPU 3TOM OOBEM MpOorpamm
€CTECTBEHHOHAYYHOW HANpPaBJIECHHOCTH HE MOXKET cocTaBisaTh MeHee 20% oOT
o0miero o0bemMa BHEYPOUHOU nedarenbHOCTH. OOpazoBaTeNbHBIE MPOTPaMMBI IO
JPYTUM  HAMpaBJICHHOCTSM TMPU HAIWYAM BO3MOXKHOCTU  PEKOMEHJYETCS
MJIAHUPOBATH C UCMOJb30BaHUEM pecypcoB LlenTpoB «Touka pocTay.

PazpaboTka pabounx mporpamm 1o mnpeaMeram «Dusmkay, «XuMHUI»,
«buonorusy, y4eOHbIM MpeAMETaM €CTECTBEHHO-HAYYHOM WU TEXHOJIOTUYECKOU
HaIpaBJIeHHOCTeW W3 YacTh Yy4eOHOro IuiaHa, (GOpMHpPYEMON Yy4aCTHUKAMHU
o0pa30oBaTeNbHBIX OTHOUIEHUH, MPOrpaMM BHEYPOUHOH JI€ATEIIbHOCTU W
JOTIOJTHUTENBHOTO  00pa30BaHUs  OCYIIECTBIISIETCS  001e00pa3oBaTeIbHBIMU
OpraHu3alusIMH, B KOTOPBIX CO3/1al0TCsl LEHTPhl «Touka pocTa», caMOCTOSATENBHO
C YYETOM METOJIMYECKUX MaTepUaoB U pekoMeHaauuii deaepanbHoro oneparopa.
Peanuzanust oOpa3oBaTeNbHBIX MPOrpPaMM JIOMOJHUTENBLHOTO 0O0pa3oBaHUs B



MaJIOKOMIUIEKTHBIX 00I1e00pa30BaTEIbHBIX OPraHU3AIUAX OCYIIECTBISAETCA MpPU
HaJIMYUHM y OpraHU3allid COOTBETCTBYIOUIMX YCJIOBHM. [ MagOKOMIUIEKTHBIX
0011e00pa3oBaTeNbHBIX OpPraHMU3aluid JOMYCKAaeTCs OTCYTCTBUE JIMIICH3MHM Ha
JIOTIOJIHUTEbHOE O0pa3oBaHUE M PEAIM3YEMBIX MPOrpaMM JIOMOJHUTEIBHOTO
oOpa3oBaHMUs.

Pekomenmauuu 1O HKCHONB30BAaHHWIO  CTAHJAPTHOIO  KOMILIEKTA
obopynoBanus Llentpa «Touka pocTta» mpu peamu3aluu NporpaMM €CTeCTBEHHO-
Hay4YHOU M TEXHOJOTMYECKOW HaIlpaBJIEHHOCTEW onpeneiieHbl B [Ipunoxennn Ne 5
K HacTosiuuM PekoMeHnanuusm.

CompoBokJieHUE M METOJIMYECKoe  OOecCleYeHUEe  MCIOJIb30BaHUS
npoQHUIBHOTO KOMILUIEKTa OOOpyJOBaHUSI B 00pa30BaTEIbHOM NEATEIbHOCTH
1eHTpoB «Touka pocta» ocymecTBisieT PenepanbHbIi ONepaTop.

Meroanueckrue Matepuaibl, pa3padOTKH W MHBbIE MaTepUalbl MO BOIPOCAM
UCIIOJIb30BaHUsl NPO(HUIBHOTO KOMILIEKTa OOOpYIOBaHUs pa3padaThIBarOTCA,
aKTyaJIM3UPYIOTCS U paclpocTpaHsaroTces DeaepanbHbIM OEPAaTOPOM, B TOM YHUCIIE
C TMPUMEHEHHEM COBPEMEHHBIX Me€Iua HWHCTPYMEHTOB (BUIEO, BeOMHAap,
MyOJIMKALINN).

@denepanbHbIM  ONEPATOPOM Ha PETYJISIPHOM OCHOBE OOecreyrmBaeTcs
IPOBEICHHE METOAMYECKUX M OO0y4arollUX MEPONPUATUH 10  BOIPOCAM
opraHuzauud obOpazoBaTenbHOro mnpouecca B Llentpax «Touka pocTtay c
IPUMEHEHUEM MPOPHIBHOTO KOMILJIEKTAa 000PYJ0BaHMsI, OKa3aHUE METOAUYECKON
NOMOIIIM  TpH  pa3paboTke  y4yeOHBIX  MaTepHalioB,  3aJaHUN  JUId
COBEpIICHCTBOBAHUS NPAKTHUUYECKON MOJArOTOBKM OOYyYaromMXxcs MO Yy4eOHBIM
npeaMeraMm, KypcaM BHEYPOUYHON JESATENbHOCTH, TOMOJHUTEILHOTO 00pa3oBaHMs
JETEH.

[legarornyeckue pabOOTHUKH, OCYILECTBISIOLIME JIEATEIbHOCTh Ha Oa3ze
[HentpoB «Touka pocta» ¢ MNpPUMEHEHHEM NPO(UIBLHOTO  KOMILIEKTa
o0opy/ioBaHUsl, TPOXOJAT OOy4Ye€HHE 1O MporpaMmaM JOTOJHUTEIHHOTO
npodeccuoHanbHOro 00pa3oBaHusl (KypChbl MOBBIIIEHUS KBAIM(PUKALMH) U3
OenepanibHOoro  peectpa mporpamm  JI1O. IloBbiieHne  kBamudukaruu
neJaroruyeckux pabOTHUKOB OCYIIECTBIISIETCS HE pe’Ke OJTHOTO pa3a B TPH roja.

5. Oprann3alMOHHO-METOAMYECKOE CONPOBOKICHHE U UCII0JIb30BAHUE
WHOM CO3JaHHOW B paMKaXx peaju3alui HAUOHAJIBLHOI0 MPOEKTA
«Oopa3oBanne» HHPPACTPYKTYPbI

B nemsax KOMIUIEKCHOTO COMPOBOXKACHUS NEATEIBHOCTH L[eHTpoB «Touka»
denepaabHBIM  OMEPATOPOM O00ECIIEUMBACTCS OCYIIECTBICHUE IMyOJMKAIUNA |
OOHOBJICHUSI METOJIWYECKUX MATePUaJIOB, BKIIIOYAIONMUX Y4eOHO-METOIMYECKHE
Matepuaibl  (MHCTPYKIIMM, METOJAMYECKHE  mocoOus,  HUHGPOpPMAIMOHHBIE
MaTepuallbl, NepeyHu  PEKOMEHAYEMBIX  JINTEPATYpPHBIX  HCTOYHHKOB,
BUJICOMATEpUAIBl W JIp.), a TaKkKe MaTepuaiabl [0 UTOTaM MPOBEICHUS
Meponpusituii degepaibHOTO orneparopa (BeOUHApHI, CeMUHAPhI, KOH(EpEeHIUH,
COBEIIAHUS U JIP.).



Jlns nenarorndeckux paboTHUKOB lleHTpoB «Touka pocta» denepanbHbIM
orepaTopoM  OOECHeurBaeTCs TMPOBEACHHE TEMATUYECKUX BEOMHApOB |
00pa30BaTEeNbHBIX MEPONPUATUH, HAMPABICHHBIX Ha pPa3bsICHEHHE BOMPOCOB
peanu3anuu 00pa3oBaTeNbHBIX Iporpamm Ha 0Oasze llenTpoB «Touka pocra» ¢
IpUMEHEHHEM TPOPUIBHOTO KOMIUIEKTa 000Dy I0BaHHUS.

Jlist PernoHanbHBIX KOOPAMHATOPOB M PYKOBOJAIIMX paOOTHUKOB LleHTpoB
«Touka poctay  DenmepanbHBIE  oOmepaTop  OOECIEUMBACT  IPOBEICHUE
TEMaTUYECKUX BEOWHApPOB, HANPABJICHHBIX HA JOMOJHUTEIBHOE pa3bICHEHHE
BOIIPOCOB, OTHOCSIIUXCS K MCIOJHEHUIO KOMILUIEKCOB Mep (IOPOKHBIX KapT) IO
co3ganuio M (QyHknuoHupoBanuto lleHTpoB «Touka pocTtay, HTOCTUKEHHUIO
YCTAaHOBJICHHBIX  TOKa3aTenel  (PYHKIMOHUPOBAHUS, HCIOJIb30BAHUIO HWHOMN
CO3/IaHHOM B paMKax peanu3aliy HalMOHAJIBHOTO mpoekra «OOpazoBaHuUE»
UHPPACTPYKTYPBHI.

B wmemsax 5¢¢eKkTHBHON OpPraHM3allMOHHO-METOAMYECKON IMOACPKKH
co3ganuss W (QyHkuuonupoBaHus LlentpoB «Touka pocTa» Ha TEPPUTOPHUH
cyorektoB  Poccuiickoii  ®enepauuum  PerMoHambHbIM  KOOPAMHATOPOM
oOecrieuynBaeTcs BOBJICYEHHE JETCKUX TEeXHONapkoB «KBaHTOpuym», LEHTPOB
uudpoBoro odpazoBanus aereit «IT-ky0», KIIOUEBBIX IEHTPOB JOMOJIHUTEIHHOTO
oOpa3oBanus «Jlom Hay4yHOW KoJutabopauuu» B nedareabHOCTh LleHTpoB «Touka
pocTay B cieayromux Gpopmarax:

1. IlpoBeneHue COBMECTHBIX MEPONPUATUN g OOyYaIOIIUXCS U
NEeAarornyeckux pabOTHUKOB 0OIIe00pa3oBaTeNbHBIX OpraHu3aluuid, Ha Oase
KOTOphIX co3natoTcst Llentprl «Touka pocra» (oOydaromiue ceMUHApbl U MacTep-
KJIacChl IO BOINPOCAM HCIIOJIb30BAHUS O0OPYJIOBaHMs, CPEACTB OOY4YEHHUS WU
BOCIIMTAHUSA; METOAMYECKHE MEPONpUsTHS IO  BompocaMm  pa3paboTKw,
COBEpIICHCTBOBAHUS W BHEJPEHHUS IPOrpaMM JIOTIOJHUTEIBLHOTO OO0pa30BaHUs
€CTECTBEHHO-HAYYHOM WM  TEXHUYECKOW  HANpPAaBIECHHOCTH,  OPraHU3alHH
BHEYPOUYHOU AEATENBHOCTH OOYYAIOMIMXCSA; UHANBUIYAIbHBIE KOHCYIbTAI[UU IS
NeJaroru4eckux pabOTHUKOB, B TOM YUCJIE B PEKMME OHJIANH; 3aHATUS IPOSKTHOM
NEATENBHOCTBIO; KOHKYPCHBIE M COPEBHOBATEIBbHBIE MEPONPUATUS ISl JETEH U
ap.).

2. OpraHuzanpss W y4acTHE€ B PETHOHAIBHBIX M MEXPETHOHAIBHBIX
KoH(epeHUUAX, ¢ecTuBamsix, (opymax 1Mo OOMEHYy ONBITOM paboThl Ha
BBICOKOOCHAILIEHHBIX YYEHUKO-MECTAX, B TOM YHUCJIE 10 PEAIM3ALNN PEIMETHBIX
obnacreit  «EctectBeHHOHayuHble  TpeaMeTh», «EcTecTBEHHBIE — HAyKW»,
«Martematnka u uH(popMaTtuka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«TexHoJorus», a TaKkKe MPOrpaMM JOIMOJHUTEIBHOTO 00pa30BaHusl €CTECTBEHHO-
HAay4YHOU Y TEXHUYECKOM HAIIPABICHHOCTEM.

3. VYyacTue peruoHajdbHBIX KOOPAMHATOPOB, mpencraButeneii LleHTpos
«Touka pocTa» ¥ UHBIX LIEHTPOB, (DYHKIIMOHUPYIOUIUX HA TEPPUTOPHUH CyOBEKTa
Poccuiickon ®@enepanuu, B MeponpusaTusax PenepanbHoOro oneparopa.

I'padux MeponpusiTui, KBOTHI Y4YaCTHs, COAEp)KaHUE W TEXHOJOTUU
MIPOBEJCHUS MEpONPUATUN TOBOJSATCS denepanbHbIM onepaTopoM
JOTIOJIHUTEIIBHO.



4. Opranuzanusi 1 y4acTve B MPOBEJACHUHN WH(DOPMAIIMOHHBIX KaMIIaHUH 110
NOMYJSPU3allMd  HAalMOHAJIBHOrO IpoekTa «OO0pa3oBaHuE» Ha TEPPUTOPHH
cyobexToB Poccuiickoit denepannu, B TOM YUCIE COOBITHSIX, TPOBOAUMBIX IS
KOHCYJIbTALIMOHHOTO COIPOBOKJIEHUS POAMUTENECH (3aKOHHBIX HPEICTaBUTEIEH )
O0y4arommxcs O BO3MOXHOCTAX JUIS Pa3BUTHS CHOCOOHOCTEM M TaJlaHTOB WX
neTed, MpOoPECCHOHATIBHOM OpUEHTAlMM W YCIEIIHOTO OCBOEHHS OCHOBHBIX
o0Opa3oBaTeIbHBIX TPOrPaMM OOIIETO 00pa30BaHMUS.

5. Pa3paboTka, yTBEep>KIEHUE M peaju3alus CETEeBbIX 00pa3z0oBaTEIbHBIX
MIPOTPaMM C UCIIOJIb30BAHUEM BBICOKOOCHAILEHHBIX YYEHHUKO-MECT, CO3aHHBIX B
cyobekte Poccuiickoit dexepanuu B paMKaxX ~HalMOHAJIBHOTO  IMPOEKTa
«O0Opa3zoBaHue», B TOM YHCJIE COBMECTHO C JIETCKUMU TEXHOIMApKaMH
«KBanToprym».

6. Bopneuenue oOydarommxcs 00111e00pa3oBaTeIbHBIX OpraHU3alui, Ha
0aze koTopbIX co3matorca U (yHKkuMoHuUpyroT LlenTpsr «Touka pocTta», B
paznuyHble (OPMBI COMPOBOXKJEHUS M HACTABHUYECTBA C MCIOJIb30BAHUEM
KaJIpOBBIX PECYPCOB, 00ECIEUMBAIOMIMX PA0OTYy BBICOKOOCHAIEHHBIX YYEHUKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoit denepannu B paMKax HallMOHAJIBHOTO
npoekta «OOpa3oBaHue» C€ y4eTOM MeTojoJioruu  (1[eJeBOM  MOJIEIN)
HAaCTaBHUYECTBA  OOydYaromuxcsl s OpraHu3alyid,  OCYUIECTBISIOLIUX
00pa3oBaTEIbHYIO NESITEIBHOCTh MO 0011e00pa30BaTEIbHBIM, JOMOJHUTEIBHBIM
o0mieoOpa3oBarelbHBIM M IporpaMmMaM  CpeJHero  npo¢)eCCHOHAIBLHOTO
oOpa3oBaHus, B TOM YHCII€ C NMPUMEHEHUEM JIYYIIUX MPAKTUK OOMEHa OIBITOM
MEXTy 00y4JaroIUMUCH.

Lentpet «Touka pocra» HCHOAB3YIOT WHOPACTPYKTYPY U KaJapoBbIe
pecypchl  JAETCKUMX TexHomapkoB «KBanTtopuym», co3maBaeMbix Ha 0ase
o01reo0pa3oBaTeNbHBIX OpPraHU3alluid, AJs Pa3BUTHUS MPOEKTHOW NEATEIbHOCTH
oOyuaronuxcs. Ilegarormdeckue pabotuuku  LlentpoB  «Touka  pocrtay
00€eCreynBaOT ydyacThue OOy4arouuxcsi B MEPONPUATHIX JETCKUX TEXHOIMAPKOB
«KBaHTOpUYM» C yJlaJlEHHBIM UCIOJIb30BaHUEM 000PY0BaHUS, CPEICTB O0yUEHHUS
Y BOCIUTAHUS, a TAK)KEe TPUHUMAIOT y4acCTUE B OPTaHU3yEMbIX MU CEMUHAPAX IO
JeMoHcTpau  A(PGEeKTUBHOrO  OMbITa  pean3allud  00pa30BaTENIbHBIX
€CTECTBEHHO-HAYYHOW, TEXHOJIOTUYECKOW M MUHBIX HANPABICHHOCTEN CPEAN MHBIX
o011eo0pa3oBaTeNbHbIX OpraHu3alliii, pacroiI0KEHHbIX Ha TEPPUTOPUHU CyOBEKTa
Poccuiickon ®@enepanumu.

PernonanbHBIM KOOPAMHATOPOM Ha TeppuTopuu cyOwnekra Poccuiickoi
@denepanuu  obecrieunBaeTcs paboTa MO TOMJEPKKE 0011e00pa3oBaTeIbHBIX
OpraHW3aliii, TIOKA3bIBAOIIMX HU3KUE O00pa3oBaTelIbHBIC PE3YNIbTATHI, C
UCITIOJIb30BaHUEM MHPPACTPYKTYphl U KaapoBoro obecrneuenus LlentpoB «Touka
pocTtay B pasnuU4HBIX ¢GopMarax (COBMECTHas peanu3arus o0pa30BaTeIbHBIX
porpamm, MpoBeJeHUE 00yUYarOIIMX MEPOINPUATUNA, CEMUHAPOB, KOHCYJIbTAIIUN U
np.).

[Ipu mpoBeAeHNU PA3TUYHBIX MEPONPUSATHN, CBS3aHHBIX C peaau3aluei
HallMOHANBHOTO TMpoekTa «OO0pa3oBaHME», HCIOIB30BAHUEM COOTBETCTBYIOIICH
UHOPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJKHO ObITH 00ECIEeUeHO
uX HMHPOPMAIIMOHHOE COMPOBOXKJICHHE, B TOM YHCIE B CPEIACTBAX MAaCCOBOM



UHpOpMalINY, COIUANBHBIX CETAX, Ha caiiTax oOpa3oBaTeIbHBIX OPraHU3ALUN C
UCIIONb30BaHUEM  (UPMEHHONM  CHUMBOJUKMA  HAIMOHAJIBHOTO  IPOEKTa
«O0pazoBaHue».

Nudpopmanusa o6 ydactuu lLlentpoB «Touka pocTta» B MEpONPUATHUAX
HanpaBisiercss  DepepanbHOMY — OmepaTopy B paMKax  €XKEKBApTAJIbHOTO
MOHHUTOPUHTA.

6. TpeooBanus k punancosomy odecnevyenuto llenrpos «Touka
pocTa»

®unaHcoBoe obOecnieuenne (GyHkimonupoBanus LlentpoB «Touka pocta»
BKJIIOYAET 3aTpaTbl B COOTBETCTBUU ¢ OOUUMHU TPeOOBAHUSIMHU K OIPEACIICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE IOCYJApPCTBEHHBIX (MYHUIMNAIBHBIX) YCIYT B
cdepe JOLKOIBHOI0, Ha4aJbHOTO 00IEro, OCHOBHOT'O OOIIEro, CpeIHEro oOIIero,
cpeaHero mnpodeccuoHaIbHOro 00pa3oBaHUs, JOMOJHUTEIBLHOIO 00pa30BaHUS
JIeTEN U B3POCIbIX, TOMOJHUTEILHOTO MPO(PECCHOHATBEHOTO 00pa30BaHMS AJIA JIULI,
UMEIOIIMX WM TOJy4YalluX cpeaHee MpodecCuoHallbHOE 00pa3oBaHuE,
po(eCcCUOHANBHOTO 00y4YeHUs, MPUMEHSIEMBbIMH TIPU pacuere o0beMa CyOCHANH
Ha (prHAHCOBOE OOECTIeueHNE BHIMIOTHEHUS TOCYAapCTBEHHOTO (MYHHUIIUTIATBHOTO)
3aJlaHds Ha OKa3aHHE IOCYJapCTBEHHBIX (MYHHMIIMNAIbHBIX) YCIYT (BBITOJTHEHHUE
paboT) TOCyZapCTBEHHBIM (MYHHIIMITAIIEHBIM) YAPEXKACHUEM, YTBEPKICHHBIMHU
npukazoM Munnpocsemenuss Poccum ot 20 Hos0ps 2018 1. Ne 235 wm
BKJIFOYAIOITMMU B TOM YHUCJIE:

- oImaTy Tpyda MeAarorudeckux pabdOTHUKOB 00I11eo0pa3oBaTeIbHOM
opranu3zanuu, obecrneunBaronux GpynkmuonupoBanue [lentpos «Touka poctay;

- MPUOOPETEHUE JOCTATOYHOTO 00BEMA OCHOBHBIX CPEJICTB U MAaTEPUATHHBIX
3armacoB, B TOM YHCJI€ PACXOIHBIX MaTEPHAJIOB, JJisi OOECIECUEHUs pean3ariu
oOpa3oBaTeIbHBIX MporpaMM B O00BbEeME, HEOOXOAMMOM Jisi HEIMPEPHIBHOM
peanu3anuu o0pa3oBaTEIbLHOTO MPOLIECCa;

- olecrieueHue  TEKylled  JEATETBHOCTH  0011e00pa3oBaTebHON
OpraHu3alyy 1Mo 00ecreYeHn0 00pa3oBaTeILHOTO Ipoliecca.

I[Ipu dopmupoBanun Orokera cyobekta Poccuiickoit deneparuu
(MecTHOrO OIOJKETAa) HA OYEpPEAHOW ToJ W TUIAHOBBIM MEpUoJ; HEOOXOAUMO
npeaycMaTpuBaTh OFOJKETHBIE AaCCUTHOBaHUS B 00BbeMe, HEOOXOJAMMOM IS
¢dbuHaHcoBoro obecneueHus GpyHkimonupoBanus LlenTpoB «Touka pocra», B TOM
YHClIe C YYETOM COOTBETCTBYIOIIEH MHIEKCAIIUH.

7. 3akI0UYNTEIbHbIE MOJI0KEHUA

[Ipu peanuzaruu MEpONPUSATHN B LENAX CO3AaHUS U (HYHKIIMOHUPOBAHUS
[lentpoB «Touka poctay cyowbekT Poccuiickoit ®enepannu obecrneunBaeT
coOJI0/IeHNE TpeOoBaHMI AHTUMOHOIIOJIBHOTO 3aKOHO/IaTEIbCTBA "
3aKOHOJIATEIbCTBA O KOHTPAKTHOW cuUcTeMe B cepe 3aKymok TOBapoB, padoT,
yCIIyT 1JI1 00eCrieYeH s TOCYIAPCTBEHHBIX U MyHUIIMNIATBHBIX HYXK]I, B TOM YHUCJIE
B yacTu oOecrieyeHus: MOBBIIEHUS dPHEKTUBHOCTH, UCKIIOUEHUS OTpaHUYCHHUS
Kpyra TIOCTaBIIMKOB M  TOCTaBIsiEMOro  OOOpY/OBaHHWSA,  IOBBIIICHUS



pPEe3yIbTAaTUBHOCTH  OCYUIECTBJICHUSI 3aKyNoK, OOecleueHusi Mpo3payHOCTH,
MpEeAOTBPAICHUS KOPPYIIUU U JPYTUX 370YNOTPEOICHUM.

IIpu ocymectBiennn cyobekramu Pocculickoit @enepanuu  3aKymnok
TOBApOB, padOT, YCIyr C LEIbl0 NPUOOpEeTeHHs O00OpYAOBaHUS, PACXOIHBIX
MaTepUalioB, CPEACTB OOyUYEeHUS] M BOCIHUTaHUS B Iensx co3nanus lLleHTpos
«Touka pocta» 3a cuer cyOcuamu u3 ¢enaepanbHoro OroKeTa OrKETaM
cyobektoB  Poccuiickoit  ®enepanmu  Ha  cOQUHAHCHUPOBAHUE  PACXOIHBIX
o0s13aTenbeTB CyOBbekTOB Poccuiickoi deneparuu:

- obOecrnieunBaeTCsl LIEHTpAIM3alMs 3aKyloOK B MOPSAKE, OMpPEaeIEHHOM
NyHKTOM 7 ctaThu 26 denepanbHoro 3akoHa «O KOHTPAKTHOW cucteMe B cdepe
3aKyNoOK, TOBapoB, pabOT, yciyr Juisi OOeCHedYeHHs] TOCYJapCTBEHHBIX W
MYHULHUNAIBHBIX HYXKI;

- MPUMEHAETCS HAlMOHAIBHBIM PEXKUM B COOTBETCTBHUU C TPEOOBAHUSIMU
crateu 14 @enepanbHoro 3akona ot 5 anpensa 2013 r. Ne 44-D3 «O kKOHTpaKTHON
cucteMe B cdepe 3aKylmokK TOBapoB, paboOT, ycayr njs oOecreyeHus
rOCyJIapCTBEHHBIX U MYHUITUTIATLHBIX HYXK]I.

Kpome Toro, mpu oCyIIecTBICHUU 3aKylnok cyObekTamu Poccuiickoit
®deneparuu JOJKHBI OBITh YUTEHBI:

- moJiokeHus nocraHosieHus IIpaBurenscTBa Poccniickonn ®Penepanuu oT
03.12.2020 Ne 2013 «O MUHUMQJIBHOW J0J€ 3aKyIlOK TOBAapOB POCCHICKOIO
MPOUCXOKICHUS;

- monoxeHus nocraHosieHus IlpaBurensctBa Poccuiickonn ®epepauuu
or 03.12.2020 Ne 2014 «O wMuUHUMaNIBHOW O0O0S3aTEIBHOM JI0JI€ 3aKyMOK
POCCUHCKUX TOBapOB U €€ JOCTHKEHUU 3aKa3zunukom» (BMecte ¢ «llomoxkenueM o
TpeOOBAHMIX K COJEPKAHUIO M (opMe OT4eTa 00 00BEME 3aKYIMOK POCCHUICKUX
TOBApOB, B TOM YHUCJIE TOBApOB, MOCTABIIIEMbIX MPHU BBHIMNOJHEHUH 3aKYIaeMbIX
paboT, OKa3aHUM 3aKyNaeMbIX YCIYT, OCYIIECTBICHHBIX B IEJSIX JOCTHXKEHUS
3aKa34YMKOM MUHUMAJIBHOM 00sI3aT€IbHOM JOJU 3aKYNOK, O TpeOOBaHUAX K
COJIEP)KaHUI0  OOOCHOBAaHMSI ~ HEBO3MOXHOCTH  JIOCTHKEHHUS  3aKa34YUKOM
MUHUMAJIBLHON 00s13aTeIbHOM JIOJIM 3aKYMOK POCCUMCKUX TOBApOB (B TOM 4YHCIIE
TOBApOB, TMOCTABJISIEMbIX TMPU BBINOJHEHUM 3aKylaeMblX paboT, OKa3aHUU
3aKyMaeMbIX YCJIYT) OTJEIbHBIX BHJOB, MPU OCYIIECTBICHUM 3aKYMOK KOTOPBIX
YCTAHOBJICHBl OTPAHUYECHUS JOMyCKa TOBApOB, MPOUCXOISAIIUX U3 MHOCTPAHHBIX
roCyIapCTB, O MOPSAKE MOATOTOBKHA M pa3MEIIeHUsI B €IMHONW WH(POPMAITMOHHOM
cucteMe B cdepe 3aKylmoK Takux oTdera U oOocHOBaHUs», «[lomoxeHueM o
MOPSIAKE, KPUTEPHUSIX M TOCIEICTBUU TPOBEIACHUS OLICHKU BBIMNOJHEHHS
3aKa3YMKOM OOS3aHHOCTH JIOCTHMIKEHUS MHUHUMAIBHOU OO0s3aTENbHONU JIOJH
3aKYNOK POCCHMCKUX TOBApOB (B TOM WYHKCJE TOBAapOB, IOCTABISIEMBIX IIPH
BBITIOJIHGHUM 3aKyMaeMbIX padoT, OKa3aHWUM 3aKyMaeMbIX YCIyT) OTAEIbHBIX
BUJIOB, TPU OCYIIECTBICHUM 3aKyMOK KOTOPBIX YCTAHOBJIEHBI OTPAaHUYCHUS
JIOTTyCKa TOBApPOB, MPOUCXOIAIINX U3 HHOCTPAHHBIX TOCYIAPCTBY ).



[Tpunoxenune Ne 1
K MeToinueckuM peKoMeHAaIusIM

KOMILJIEKC
MEP («(ZIOPOKHAS KAPTA») [1O CO3JIAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX, PACIIOJIO)KEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOTMYECKOMN HAITPABJIEHHOCTEHN
«TOYKA POCTA»

HanmenoBanmne MCPOIIPpUATHUSA

OTBETCTBEHHBIH

PesynbTar

Cpok

Y TBepKICHBI:

— JIOJKHOCTHOE JIMIIO B COCTaBE
PETMOHAIBHOTO
BEZIOMCTBEHHOT'O ITPOEKTHOI'O
oduca, OTBETCTBEHHOE 32
CO3/1aHue U
(YHKIMOHUPOBAHUE LIEHTPOB
«Touka poctay;

— II0Ka3aTeln JAesITeIbHOCTU

PacniopsimuTenbHBIN aKT
PEruoHAILHOTO OpraHa

VCIIOJIHUTEJIbHON
ueHTpoB «Touka poctay;
BJIACTH,
- TunioBoe Ilonoxenue o .
PernonanbHslii OCYLIECTBIISAIOIIETO He no3aHee 31
1. |nearenbHocTH LlenTpoB «Touka
KOOPJAUHATOP roCyJ1IapCTBEHHOE nekadps X - 1 roga
pocTa» Ha TEpPUTOPUN
N ylpaBieHue B chepe
cyonekTa Poccuiickoit
obOpasoBanus (nanee -
denepaunn o
pacnopsIUTENbHbIN aKT
— IIepeYeHb
POUB)
0011e00pa3oBaTeIbHBIX
OpraHu3alMi, PaCIOJIOKEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJbIX ropojiax, Ha 6a3ze
KOTOPBIX TUIAHUPYETCS
co3nanue LlenTpos «Touka
pocTay.
2. | CdopmupoBan u coriacoBaH Pernonansueiii | [IuceMo denepanbroro |CornacHo rpaduky,
UHGPACTPYKTYPHBIN JIUCT KOOpJUHATOP, orepaTopa u HaIpaBIIIEMOMY
@denepanbHbIl | pacnopsaUTENbHbIA akT|  DeneparbHbBIM
omeparop POUB OIepaToOpoM
3. | OObsaBIEeHBI 3aKyIIKK TOBAPOB, PernonanbHbIi H3Bemenus o He no3aHee |
paboT, yCiIyr [Uis CO3/1aHus KOOpJAUHATOP IIPOBEJICHUU 3aKYIIOK anpens X rozxa
entpoB «Touka pocta»
CdopMupoBaHbI MPOEKTHI . .
Pernonanbheiii  |PacnopsiguTenbHbIN akT He mo3guee 1
4. | 3onupoBanus LlenTpoB «Touka
KOOpAUHATOP POUB amnpeina X roga
pocTa»
5. | IIpoBeaeH MOHUTOPHHT paboOT PernonanbHsIii Io dopwme, 25 aBrycra X roaa,
10 IPUBEACHUIO IIIOMIA0K KOOPAMHATOP onpenensieMon JlaJiee €KEroHO
IlenTpoB «Touka pocra» B MuHnpocsenieHus




Ne | HaumenoBanue meponpusitusi | OTBETCTBEHHBIN PesynbTar Cpok
COOTBETCTBHE C Poccun nnmn
METOJINYECKUMU ®denepalibHBIM
pEKOMEHIallUAMU 0IepaTopoM
Munnpocenienus Poccuun
6. Hauano pa6ots Llentpos Pernonanbhsiii Nudpopmanmonnoe | 1 cenrsdps X rona
«Touka pocta» KOOPJUHATOP ocsemenne B CMU
7. | ExexkBapTaibHbli MOHUTOPUHT Otuer o BemosHeHnn | 1 okTs0pst X roxa,
BBITIOJIHEHHUS TTIOKa3aTesei . IoKazaresieu najee —
PernonanbHbiit
CO3/aHUA U benepanbHOMY €KEeKBapTaJbHO B
KOOpPJIUHATOP
(YHKIIMOHUPOBAHUS LIEHTPOB orepaTopy TE€4YEeHUE 2-X JIeT

«Touka pocTa»




[Tpunoxenue Ne 2

K MeTOI[I/I‘-IeCKI/IM PEKOMCHOAUAM

MHUHUMAJIBHBIE THIUKATOPBI U IOKA3ATEJIN
PEAJIM3ALIMU MEPOIIPUATHUM IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX, PACIIOJIO)KEHHBIX B
CEJIbCKON MECTHOCTH U MAJIBIX TOPOJAX, IIEHTPOB OBPA3BOBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOMN HATIPABJIEHHOCTEN
«TOYKA POCTA»

MuHuManbHOE 3HaUYCHHUE B

«TexHomorusi» U (MIN) Kypchl
BHEYPOUHOH AESATEIbHOCTH
0O0IIenHTEIUIeK Ty aTIbHOM
HAIpaBJIEHHOCTH C
UCTIONIb30BaHUEM CPEZICTB
00y4eHHs U BOCTIUTAHUS
Ilentpa «Touka poctay >
("uenmoBex)

rox s MunumanbHOE Mertonuka pacuera
3HA4YCHHUE B TOJ [UI |MHUHUMAJIBHOTO ITOKa3aTels
HaumenoBanne nHIIKATOpa 0011e00pa30BaTEIEHBIX
. MaJIOKOMIUTEKTHBIX B IICJIOM TI0 CyOBEKTY
(Toxazarens) OpraHU3aINiA, He L
oO1eoOpazoBarensHBIX| Poccuiickoit denepanun, B
SIBIISTIOIITAXCS .
OpTaHU3aIHA rox
MaJIOKOMIUIEKTHBIMA

YucneHHOCTh 00yJalomumxcs
00111600pa30BaTENLHON
OpraHU3aIiH, OCBAaUBAIOIINX
JiBa U Oojiee y4eOHBIX
mpeaMeTa W3 Yrcia
MPeIMETHBIX o0JacTeit
«EcTecTBeHHOHAYYHEIC
npeaMeTsl», «EcTecTBEHHBIE CyMMa 3Ha4eHUI
HayKm», «MaTeMaTHKa 1 oKasareJs 1o BceM o01e-
HHPOPMATHKAY, 300 100 00pa30BaTeIbHBIM
«O011ecTBO3HAHKE U (B rox otkpbiTusi — 150) | (B ron otkpbiThs — 50)|  opraHuzanusiM, Ha Gase
€CTECTBO3HAHHUEY, KOTOPBIX CO3JAI0TCS

ueHTpsl «Touka pocray

YHCIeHHOCTh 00YYaIOIIHXCS
061eo0pazoBaTenbHON
OpraHU3aIiH, OCBANBAIOIINX
JOIIOJTHUTCIIbHBIC
obmeoOpa3oBarenbHbIE
MPOrpaMMbI TEXHHYECKOH U
€CTECTBEHHOHAYUHOU
HaIpaBJIEHHOCTH C
WCIIOJIb30BaHUEM CPEJICTB

60
(B roxr otkpeITHS — 30)

30
(B roxx OTKpHITHS — 15)

CyMMa 3HaYeHHA
IoKasateJs o BceM ob1e-
00pazoBaTeIbHBIM
OpraHu3aIisiM, Ha 6aze
KOTOPBIX CO3JIAIOTCS
ueHTpsl «Touka pocray

? Ycnonb3oBanue cpencts o0OopymoBaHWs, OOy4YeHHS M BOCIHTAHHUS BO3MOXXHO Ha BCEX YPOBHSAX OOIIEro
o0Opa3oBaHUsI W IIeeco00pasHoO JJs peaNn3aliil ypOYHOW W BHEYPOUYHOW MAEATENHHOCTH IO MpOrpaMMam
€CTECTBEHHO-HAYYHOM M  TEXHOJOTMYECKOW  HalpaBlleHHOCTeH. Pacuer mokasaTtens npeaycMaTpuUBaeT
CyMMHUpPOBaHHE YHCICHHOCTH OOYyJalommxcsi o0meo0pa3oBaTeIbHON OpraHu3alud, KaXIblH M3 KOTOPBIX
3a/IefiCTBOBaH B OCBOCHHH HE MEHEe JIByX IPEAMETOB, KypCOB, AWCIHIUINH (MOAIYJeH) eCTeCTBEHHO-HAyIHOH H
TEXHOJIOTMYECKOH HampaBJIeHHOCTEH B paMKaxX peaJi3allid OCHOBHBIX 00IIe00pa3oBaTEIbHBIX IPOTPaMM.
YuureiBaloTcs y4eOHBIE TIpeIMEThl M3 4YHCIIa MpeAMETHBIX obnactell «Marematnka W HH(QOPMATHKA,
«OO0uiecTBO3HAHNE U ecTecTBO3HaHue», «TexHonorus», «EcrecTBeHHOHay4yHble NpenMmerbl», «EcrecTBeHHbIE
HayKu» W (WJIM) Kypchl BHEYPOUHOH MAEATENIBHOCTH, peali3yeMble C HCIIOJIb30BAaHHEM CPEACTB OOY4YEeHUsS M
Bocrutanus Llentpos «Touka pocta». B ciydae, eciin B 001eo0pa3oBaTeIbHOM OpraHU3aliiy, 001as YHCICHHOCTh
00y4Jaromuxcsl MEHbIIE YKa3aHHOTO 3HAUCHMS, 3HAUCHUE TT0Ka3aTels JOJDKHO COCTaBIATh He MeHee 80% ot obmeit
YUCJICHHOCTH 00YJarOIInXCs;



00yueHHMs1 ¥ BOCITUTAHUS
Ilentpa «Touka pocra» ’
(uenoBex)

Jlomst e maroruaecKux
pabotHIKOB neHTpa «Touka
pocTay, pomeamux o0ydeHme
3 |mo mporpamMmam u3 peectpa 100 100 100
MPOTPaMM HOBBIIICHUS
KBaTHpuKanny GpenepaIbHOTo
omeparopa’ (%)

B ciyuae, eciin B 0011e06pa30BaTEIbHON OpraHM3alliy, 0OIAs YHCICHHOCTh 0OYYAIOMIMXCS MEHBIIE 3HAUCHHS,
YKa3aHHOTO B IMOKa3zaTelie 1, 3HAUYeHWE TOoKa3aTels JOJDKHO COCTaBiATh He MeHee 20% OT oOmel YMCIeHHOCTH
oOyuaromuxcs. Jiisi MaJTOKOMITIEKTHBIX 00Ie00pa30BaTeIbHbIX OPraHU3alMid JOMYCKACTCS OTCYTCTBHE JTHIICH3UU
Ha JIOMOJHUTEIBHOE 00Pa30BaHUE U PEATU3YEMbIX IPOTPAMM IONOJHUTEILHOTO 00pa30BaHHMs.

* B coortBerctBUM C myHKTOM 2 uacTH 5 cratbum 47 @emepanbHOro 3akoma ot 29.12.2012 Ne 273-03 «O6
obOpazoBanmu B Poccuiickoit ®Denepanym» MOBBIIICHHE KBaTH(PHUKANUU MEAATOTHYSCKUX  PaOOTHHUKOB
OCYILIECTBIIICTCS HE pPEXe OJHOTrO pa3a B Tpu roja. IloBbllieHUe KBanH(UKANNU MEIarOrmIecKoro pabOTHUKA
neHtpa «Todka pocray 3aCUMTHIBACTCS NPU HATUYKU JCHCTBYIOMIETO (C JaThl MPOXOXKICHUS MPOILIO He Ooiee 3
JIET) YAOCTOBEPEHUS O MOBBIIICHHH KBaTH(PHUKALMY 110 IIPOrpaMMam, COOTBETCTBYIOIIMM HarpaBieHHOCTsM [{eHTpa
«Touka pocTa», WM MPOXOXKICHUHA OOYUYCHHS IO MporpamMmam (erepanbHOro omeparopa. TakkKe YYUTHIBACTCS
HAJIMYKC Y TEHATOTHYCCKUX PAOOTHUKOB YAOCTOBEPCHHUI O TMOBBINICHHH KBANIU(UKAIMH TI0 MporpaMmaM H3
DdenepanbHOTO peecTpa 00pa30BaTENbHBIX IPOrPaMM JAOMOIHUTEILHOTO MPO(eCCHOHANEHOTO 00pa30BaHusL.




[Tpunoxxenue Ne 3
K MeToinueckuM peKoMeHAaIusIM

Ilepedyennb 0011€00pa30BaTEIbHBIX OPraHU3aLNA, HA 0a3€ KOTOPBIX
IUIAHUPYeETCs co3aHue U pyHKuuoHupoBanue LleHTpoB 00pazoBaHusi
€CTeCTBEHHO-HAYYHOM U TEXHOJIOTn4YecKoil HanpaBJeHHocTel «Touka pocray»
B roay B paMkax ¢eaepajbHoro npoekra «CoppeMeHHAasi IKOJIA

HAIIMOHAJIBHOTO MpoekTa «O0pa3oBaHue» B (HaumenosaHue
cyovexkma Poccutickou @edepayuu)
Ne | HammenoBanme HaumeHoBaHue Opuanyeckn | Uncnennoer | MajloKOMILUIEKTHA
n/ | MyHHIMNAJBHOT | 001e00pa3oBaTe]bH i anpec b 00yualo- a1 (na/uer,
1| 0 o0pa3oBaHusi | OH OpraHu3auuu, Ha | o0meodpa3o- M XCS KOJIMY€eCTBO
0a3e xoTopoii BaTeJbHOM KJIACCOB-
TUIAHUPYeTCcHA OpraHu3anum KOMILIEKTOB)
co3znanue [lenTpa (mo ycraBy)
«Touka pocray»




[Tpunoxxenue Ne 4
K MeToinueckuM peKoMeHAaIusIM

TunoBoe Ilo10keHHe
o IlenTpe 00pa3oBaHus eCTECTBEHHO-HAYYHO! M TEXHOJIOTHYECKOM
HanpasJieHHocTeill «Touka pocra» Ha 0a3e <naumeHnosanue
00uweodpazosamebHoI Op2anu3ayuu™>

1. OO01mme MoJI0KeHus

1.1. Ientp oOpa3oBaHus E€CTECTBCHHO-HAYYHOW W TEXHOJIOTHYECKOM
HanpaBlIeHHOCTEH «Touka pocTa Ha 0aze <HaumeHoBaHUe
obweobpazoeamenvrol opeanuzayuu>  (nanee - LleHTp) co3laH C IENbIO
pa3BuUTHSL y  OOy4YalOIIMXCSd  €CTECTBEHHO-HAYYHOM,  MaTeMaTH4eCKOM,
UH(OPMAITMOHHONW TPAaMOTHOCTH, (POPMHPOBAHUS KPUTUYECKOTO M KPEATUBHOTO
MBIIJICHNS,  COBEPIICHCTBOBAHWS  HABHIKOB  ©CTECTBCHHO-HAYYHOH U

TEXHOJIOTUYECKOW HAIIPaBJIECHHOCTEN.

1.2. lleHTp He £BIAETCS IOPUAMYECKAM JIMIIOM W JEUCTBYET IS
JNOCTH)KEHMSI ~ YCTaBHBIX  Leled  <HaumeHosaHue  00ueobpazoeamenvholl
opeanusayuu> (ganee — YUpexJeHUE), a TAaKKe B LEJISIX BBINOJIHEHUS 3a1a4y U
JNOCTMIKEHHsI  TIOKa3aTrellel W pe3yJbTaTOB  HAMOHAIBHOTO  ITPOEKTa
«O0pazoBaHue».

1.3. B cBoeit pesrenbHOcTH LleHTp pykoBonacTtByercs PenepanbHbIM
3akoHoM Poccuiickoit @enepamuu ot 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuM B
Pocculickon ®enepauumny, , JPYTMMU HOPMATUBHBIMU JOKYMEHTaMU
MunucrepcrBa npocseuienus Poccuiickon denepannn, MHBIMU HOPMAaTUBHBIMU
nmpaBoBbIMH  akTamu  Poccuiickorn ~ depepauuu, MOporpaMMoOM — pa3BUTHSA
<HaumeHO8aHUe 00WEOOPA308aMENLHOL  Op2aHU3aYUU™>, TUIAHAMH paboThI,
YTBEPKIAECHHBIMU YUpEAUTENIEM U HacTOsIUM [lonoxenuem.

1.4. Ilentp B CBOEW [JEATEIBHOCTH IOJYUHAECTCS PYKOBOJIMUTEIIO
Yupexaenus (IMpeKkTopy).

2. Heau, 3axaun, pynkuun aesreabHocTu LlenTpa

2.1. OcnHoBHOI LEIBIO JEATEIIbHOCTH Llentpa ABJISIETCA
COBEpILICHCTBOBAHME YCIOBMM JJIs TOBBIIIEHUS KadyecTBa 0Opa3oBaHMs,
pacuIMpeHus BO3MOXKHOCTEH OOydYaroluxcsi B OCBOCHUU YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM H  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEW, MPOTrpamMm
JIOTIOJIHUTEIBHOTO ~ 00pa30BaHUsl  €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HAIPaBJICHHOCTEH, a TaKXe JJIs MPAKTUYECKONW OTpabOTKH y4eOHOro marepuaia
1o y4eOHbIM mipeaMeTam «Dusnkay, « Xumus», «buonorusy.

2.2. 3anavamu lleHTpa SIBISIOTCS:

2.2.1. peanuzaiusi OCHOBHBIX  0O0IIE00pa30BaTENBHBIX MPOTPAMM  TI0

y4eOHBIM npeaMeTam €CTECTBEHHO-HAYYHOM u TEXHOJIOTHYECKON
HaIlpaBJICHHOCTEH, B TOM 4YHCJIE B paMKaX BHCYPOUYHOH JIEATEILHOCTH
oOyyJarommxcs;

2.2.2. pa3paboTka W pealu3anusi pPa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX
o01ieo0pa3oBaTeNbHbIX MPOrPaMM  €CTECTBEHHO-HAYYHOM M TEXHUYECKOU



HAIIPaBJICHHOCTEHW, a TAaK)K€ HMHBIX IPOrpaMM, B TOM YHUCJIE€ B KaHUKYJISPHBIN
NEPUOT;

2.2.3. BOBJICUEHHE OOYYaAIOIIMUXCA M MEJarornyeckux pabOTHUKOB B
IIPOEKTHYIO IE€SITEIBHOCTD;

2.2.4. opranu3auus BHEY4YEOHOM NEATEIbHOCTH B KAHUKYJIAPHBIA IEPUOI,
pa3paboTKa U pean3anns COOTBETCTBYIOIIUX 00Pa30BaTEIbHBIX MIPOrPaMM, B TOM
yucie Ui Jlarepei, OpraHM30BaHHBIX O0O0pa30BaTEIbHBIMU OpraHU3alUsIMHU B
KAHWMKYJIIPHBIN IIEPUOL;

2.2.5. noBpllIeHUE  MPO(ECCHOHATIBHOTO  MAacTepCTBa  MEJArOrMUECKUX
pabotHukoB  lleHTpa, peanu3ylOIUX  OCHOBHBIE U  JIOIOJHUTEJbHBIC
0011e00pa3oBaTeIbHbIE IPOTPAMMBI.

2.3. llenTp nn8 JOCTWXKEHHs LEIM W BBIIOJIHEHUS 3aJad  BIIPaBe
B3aUMOJICHCTBOBATH C:

- pa3nu4HbBIMH OOpa30BATENbHBIMU OpraHu3alusMU B (OpPME CETEBOIO
B3aHMMOJICHCTBUS,

- C UHBIMHU 00pa30BaTEIbHBIMH OpraHu3alusaIMU, Ha 0a3e KOTOPBIX CO3AaHbI
HeHTpbl « Touka pocTay;

- ¢ (QenepanbHbIM ONEPATOPOM, OCYIIECTBISIIOUUM  (QYHKIUU IO
UH()OPMAIMOHHOMY,  METOJMYECKOMY W  OpPraHU3alMOHHO-TEXHHUYECKOMY
COMPOBOXKJICHUIO MEPOIPUATUNA MO CO3JAHUI0O U (PYHKIMOHUPOBAHHUIO LIEHTPOB
«Touka pocTa», B TOM 4YHCJIE€ MO BOINPOCAM TMOBBIIMIEHUS KBaIU(PUKALIH
NeAarornyeckux paboOTHUKOB;

- oOydJalIUMUCA M POJUTENSAMU (3aKOHHBIMH  TPEACTABUTEISIMU)
oOyyaroluxcs, B TOM 4HCJI€ C IPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH.

3. IHopsinok ynpasienusi LHlenrpom «Touka pocra»

3.1. PyxoBomutens YupexaeHHUs U3ACT JIOKAIbHBIA HOPMATUBHBIN aKT O
Ha3HaueHuu  pykoBomutenss  Llentpa  (KypaTtopa,  OTBETCTBEHHOTO  3a
(GYHKIIMOHUPOBAHUE U PAa3BUTHE), a TaKke O co3laHuM LleHTpa U yTBEpKICHUU
[Tonoxenue o nestenpHOCTH LleHTpa.

3.2. PykoBomutenem llenTpa MoxeT ObITb Ha3HAYEH COTPYIHUK
VYupexaeHus U3 4uciia pyKOBOAIIUX U TeJarornuecKux pabOTHUKOB.

3.3. PykoBonurens LlenTpa 00s13aH:

3.3.1. ocyliecTBAsATh ONEPATUBHOE PyKOBOACTBO LleHTpoM;

3.3.2. npeacTtaBnsaTh ~ uHTEepechl  lleHTpa MO  JOBEPEHHOCTH B
MYHULIUNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax pEruoHa, OpraHu3aluax s
peanuzanuu 1eien u 3anad Llenrpa;

3.3.3. otunuthiBaThCA mepen PykoBoaurteneM YUpEKIECHHS O PE3yibTaTax
pabots LlenTpa;

3.3.4. BBIIOJNHATH VHBIC 00s13aHHOCTH, [IPEyCMOTPEHHBIE
3aKOHOJATEIBLCTBOM, YCTABOM YUPEXKICHUs, HJOJKHOCTHOM WHCTPYKUHUEH U
HactosiuM [lonoxxennem.

3.4. PyxoBoautens LlenTpa Bnpase:



3.4.1. ocyliecTBIATh paccTaHOBKY KaapoB lleHTpa, mpuem Ha paboty
KOTOPBIX OCYIIECTBIIECTCS MPUKA30M PYKOBOIUTENS Y UPEXKICHHUS;

3.4.2. MO COINIaCOBaHUIO C PYKOBOJUTENEM YUpPEKIECHUS OPraHH30BBIBATh
y4eOHO- BOCHUTATENbHBIM mporecc B lleHTpe B COOTBETCTBUM € UEISIMH U
3agayaMi L{eHTpa u oCyIecTBIATh KOHTPOJIb 32 €r0 peaanu3aluei;

3.4.3. oCylIECTBIIATh MOATOTOBKY OOyYalOIIMXCA K YYaCTHIO B KOHKypcax,
OJIMMITHAJIaX, KOH(MEPEHIUAX U WHBIX MEPOIPHUATUAX MO0 MPODHUII0 HAIPABICHUHA
nearenbHocTH LlenTpa;

3.44. 10 COINIACOBAaHUIO C PYKOBOJUTENIEM YUPEXKACHUS OCYLIECTBIATH
OpraHu3allil0 U TMPOBEACHUE MEPONPUATUN MO MNpOPWII0 HaNpaBICHUN
nearenbHocTH LleHTpa;

3.4.5. oCylIECTBIATh UHBIE IIPaBa, OTHOCSIIMECA K JiesITeNnbHOCTH LleHTpa u
HE TMPOTUBOpEYAlME IeJIiIM W BUJAM JICSITEIIBHOCTH 00pa30oBaTeIbHOM
OpraHu3alvu, a TAKXKE 3aKOHOAATENbCTBY Poccuiickoit denepannu.



ITpunoxxenue Ne 5
K MeToinueckuM peKoMeHAaIusIM

PexoMeHganum 1o UCNOJb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
odopynoBanus LlenTpa «Touka pocTra» npu peajuzanuu NporpaMmm
€CTeCTBEHHO-HAYYHO! M TeXHOJIOTH4eCcKOi HanpaBJeHHOCTel

[lepeyeHb CTaHAAPTHOTO KOMIUIEKTAa OOOpYIOBaHUS JJI OCHAIECHUS
[entpoB «Touka pocTa» cOpMUPOBAH C YUETOM psiJia IPUHIIUIIOB, B TOM YHUCIIE:

[IpuHMn npeeMCcTBEHHOCTH cUCTeM oOopynoBanus. OOopynoBaHue s
MPOBEICHUS] YUYEHUUYECKUX MPAKTUUECKUX PadOT SIBISETCS OOIIMM JJisi YpOBHEH
OCHOBHOT'O OOIIEr0 M cpeaHero oomero oOpa3zoBaHusa. B cucteme HarisaHbIX
CpelncTB OOy4YeHUS M JEMOHCTPAIIMOHHOTO OOOpYAOBaHHS HMMEIOTCS 0a30BBIC
AJIEMEHTHI, OOIME JJII OCHOBHOTO OOIIEro U CPEIHEro oO0Iero oopa3zoBaHMUS.
[HudpoBass naboparopus u o00OpynOBaHUE OOIIETO HAa3HAYEHUSI MO3BOJISIOT
oOecrieunBaTh NMEATCILHOCTh OOYJArONIMXCS KaK B OCHOBHOM, TaK M B CTapIIcH
IIKOJIE, 3 B COBOKYITHOCTH C IIU(POBBIMHU JIA0OPATOPUSIMU 10 (PU3UKE, OUOIOTUU U
XUMHUHU — TIPAKTUYECKYIO JCATEIHHOCTh B paMKaX M3YYCHHS €CTECTBEHHOHAYYHBIX
npeameroB B 10-11 kiaccax Ha yriryGJI€HHOM ypOBHE.

[TpuHIMTT cCOUeTaHUs KIIACCHYECKHX U COBPEMEHHBIX CPEJCTB U3MEPCHHUNA 1
CIIOCOOOB IKCIIEPUMEHTAIILHOTO HCCIIeIOBaHUs sIBJIeHU. B cocTaB o6opynoBanus
BXOJST KJIACCHMYECKHE CpEACTBA M3MepeHus (Hampumep: JIUHAMOMETPHI,
CTPEJIOYHbIE aMIEPMETp M BOJBTMETP) W LHUQPPOBBIE NPUOOPHI (HATIPUMED:
1u(poBBIE BEChI, CEKyHIOMEp) U AaTuuku. CoOII0IeHHE PTOTO MPUHIIAIIA UMEET
0co00€ 3HaueHHUE JJI1 YPOBHS OCHOBHOTO 00I1Iero 00pa3oBaHMs, MOCKOIBKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHOCOOAMU U3MEpeHUs (PU3NYECKUX BEIUYHH,
dbopMupyeTCs TTOHMMaHWE TPUHIIMIIOB JEHCTBUS aHAJIOTOBBIX W3MEPHUTEIIBHBIX
npuObOpoB M obOecrneunBaeTcsl MEepexo]l K HCIOJb30BAHUIO WHCTPYMEHTOB
rdpoBoii 1adopaTopuu.

[IpuHIIMTT TIpHOpHUTETa YYCHUYECKOTO OKCIIEPUMEHTA I peanu3alin
CUCTEMHO-JICATEIIbHOCTHOTO TMOJX0/1a. Peanuzanus CHUCTEMHO-IESITEILHOCTHOTO
MoX0/a B OOYYCHUH €CTECTBEHHOHAYYHBIM TpeaAMETaM O0a3upyeTcsi B TEPBYIO
ouepelb Ha BOBJICYCHHHM OOYYAIOIIMXCS B TMPAKTHYCCKYIO IEATEIBHOCTH TIO
MIPOBEICHUIO HAOMIOACHUI 1 ONBITOB. [l03TOMY 3HAUMTENBHAS YaCTh HAOIIOACHUIMA
U ONBITOB, KOTOPhIE B TPAAUIIMOHHOW METOJWKE TMpPEajiaraliuch Kak
JIEMOHCTPAIIMOHHBIE, TIEPEHECEHBl B pa3ps] ydeHudeckux pabdor. Cruemyer
OTMETHUTh, YTO B HACTOSIIEE BpeMsl H3y4YeHHE (U3UKU, XUMHH W OUOJIOTUH B
OCHOBHOMW IIIKOJIE W Ha 0a30BOM YypOBHE CTapIIeil IIKOJBl OPUEHTHPYETCS Ha
OCBOCHHME €CTECTBEHHOHAYYHON T'PAMOTHOCTH, KOTOpOe€ HUIET dYepe3 pa3BUTHE
CIIOCOOHOCTEM ydalluxcs aHaJIU3UPOBATh PA3HOOOPA3HYIO €CTECTBEHHOHAYUHYIO
WH(OPMAITUIO M UCITOJIB30BATh MOJTYYEHHBIC 3HAHHS JJI OOBSICHCHUS SBICHHH U
MPOIIECCOB  OKPYXKAIOIIETO0 MHpa;, TMOHUMATh OCOOCHHOCTU HCIOJIb30BAHMS
METO/IOB €CTECTBO3HAHUS [JIsl TOJYYEHHUS HAYYHBIX JIAHHBIX; MPOSIBIIATH
CaMOCTOATENbHOCTh CYXIEHUH W TOHMMATh POJb HAYKHM M TEXHOJOTMYECKUX
WHHOBAIIM{ B pa3BUTUHU OOIIECTBA; OCO3HABATh BaXKHOCTh HAYUHBIX UCCIIEIOBAHUMI



U UX CBA3b C HAllUM MaTepUAIIbHBIM OKPYKEHHUEM M COCTOSIHUEM OKpYKarolleu
cpenbl. OpreHTalMs Ha €CTECTBEHHOHAYYHYIO TPaMOTHOCTD MPEIO0JIAraeT aKIeHT
Ha METOJ0JIOTHIO HAYKH U HAIIPSIMYIO CBA3aHO KaK C OOLIMM YUCIOM YYEHUYECKUX
ONBITOB B KypcaX €CTECTBEHHbIX HayK, TaK M HaIlPaBICHHOCTbIO HX Ha
dbopMHpOBaHUE CAMOCTOSTEIBHOCTH JICUCTBUI MPU TPOBEICHUU HAOIIOACHUM,
VM3MEPECHUH U UCCIIEAOBAHNM.

Hcnonp30BaHne CpencTB HAMNSIIHOCTH M y4eOHOro o0OpyAoBaHUS B
y4eOHOM TIPOILIECCE HAMPaBIEHO Ha BBINOJHEHUE CIEAYIOMMX (QYHKIUN:
oOecreynBalOT 0oJiee MOJHYIO M TOUYHYIO MH(MOpMaIuio 00 U3y4aeMoOM SIBIICHUU
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TMOBBIIICHUIO KayecTBa OOYYEHHS,;
MOMOTaIOT B MAaKCUMAJILHON Mepe pa3BUTh MTO3HABATENIbHBIE HHTEPECHl yUalUXCS;
NOBBIIIAIOT YPOBEHb HAIJSAHOCTH M JOCTYIIHOCTH OOYYEHHS; YBEJIWYUBAIOT
00BEM CaMOCTOSATENbHOM paboOThl ydyalIMXCd Ha YPOKE U BHEYPOUHOU
NEeATEIbHOCTH; CO3JAI0T YCIOBUS Il OPraHU3aluu MPAKTUKO-OPUEHTUPOBAHHOM
IIPOEKTHOM M MCCIEN0BATENBCKON NESITEIbHOCTH; JA0T BO3MOKHOCTh JOCTYITHEE
U TIyOXXe packpbITh COJEpKaHUE Y4YeOHOro marepuana, CIOCOOCTBYIOT
(OPMHUPOBAHUIO Y yUAIIUXCS TOJIOKUTEIIbHBIX MOTUBOB O0YUYEHUSI.

Baxueimen wuacteto ocHamenuss Llentpa «Touka poctay sABasercs
uuppoBas gadbopaTopusi, NIEPEUECHb JATYMKOB KOTOPOH MO3BOJISIET MCHOJIb30BAThH
3Ty Ja0OpaTOpUI0 MPU M3YYEHHH (PU3MKM, XMMHUHM W Ouojorud. BBeneHue B
IIKOJIbHBIA JKCHEPUMEHT IUMPOBBIX JMATYUKOB I PETUCTPALMM PA3TUYHBIX
BEJIMYMH U BO3MOXHOCTH HCIOJIb30BaTh KOMIIbIOTEp (CMapT(OH WIM IJIAHILIET)
JUIsSL pacyeToB U 0(OPMIICHUS PE3YJIbTATOB OIBITOB, O3BOJIET MEPEHTH HA HOBBI
Ka4ECTBEHHBIA YPOBEHb NPOBEACHUS U3MEPEHUH, YIIPOCTUB IIPOLIECC U3MEPEHUN U
NOBBICUB UX TOYHOCTb. [losiBieHHE LU(POBBIX TEXHOJOTHH B J1aOOpPATOPHBIX
paboTax TMOBBIIAET HMX AaKTyalbHOCTh W TMPHUBJICKATEILHOCTH B CO3HAHHUH
COBPEMEHHOI'0 IIKOJbHUKA, YCHJIMBAET HArJSJHOCTh KaK B XOJE ONBITOB, TaK W
npu 00paboTKe pe3yJbTaTOB C MCIOJIb30BAaHUEM MPOTPaMMHBIX cpeAcTB. [l
HKCIIEPUMEHTOB O OMOJIOTMM U XUMHUU 3TO SIBISETCS 3HAYMMBIM MEPEXOJOM OT
KaueCTBEHHbIX HAOIOJICHU U OMBITOB K KOJUYECTBEHHBIM 3KCIIEPUMEHTAM.

Ucnonb3oBanue nudpoBoit 1a00paTopuu CyIECTBEHHO U3MEHSIET MOIXO0/IbI
K MMPOBEACHUIO U JEMOHCTPALMOHHBIX, 1 YYEHUUECKUX OIBITOB:

Hcnonbs3oBanne 1HUQPPOBBIX JATYMKOB B KA4eCTBE HU3MEPUTEIBHBIX
WHCTPYMEHTOB HW3MEHSET TOJAXOJAbl K TPOBEICHUIO TMPSMBIX H3MEPEHUI
(bU3UYECKUX BEIIMYUH.

TpamuuvoHHO B  KadyecTBE CPEICTB U3MEPEHHS  HCIIOJIb30BAINCH
IPOCTEUIINE HWHCTPYMEHTHI (pbIYaKHBIE BECHl W PA3HOBECHI, MEH3YypKa,
JTUHAMOMETP, TEPMOMETP) U CTPETIOYHbIE TPUOOPHI (aMIIEPMETP U BOJIBTMETP).

Hcnonp3oBanne 1mu@poBbIX JAaTYUKOB MO3BOJSET HA COBEPILIEHHO JIPYroM
KaueCTBEHHOM YPOBHE MPOU3BOAUTH W3MEPEHHS] BPEMEHHU, PACCTOSHHUS, UMETh
BO3MOXKHOCTh PErMCTpUpPOBaTh M HAONMIOAATh W3MEHEHHE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIIepaTypa, AIEKTPUUECKOE HaNPsHKEHUE, CHIIa TOKA U T. II.

OTHU BO3MOYKHOCTH TO3BOJISIIOT, HAI[PUMEP, HA YpOKax (PU3UKU C BBICOKOM
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh Teja, ABUKYIEr0oCsl HEPAaBHOMEPHO,
HaOJI0aTh B JUHAMUKE MPOIECC AIEKTPOMATHUTHON MHAYKIIMHU, BOSHUKHOBEHHE



U M3MEHEHHWE HHAYKIIMOHHOTO TOKa, MCCIENOBAaThb M3MEHEHHUE TEeMIEpaTyphl C
TEYCHHEM BPEMEHH B MPOIIECCE YCTAaHOBICHUS TEIUIOBOTO PaBHOBECHS U T..

Ha ypoxax 6uonoruu nosiBisieTcsi BO3MOKHOCTh MOJTYYUTh KOJTMYECTBEHHBIC
JaHHBIE TPU MPOBEICHUH OIMBITOB, HANpUMEpP: TpU OlpeneiacHuu (aKTOpoOB,
BJIMSIIOIINX HAa CKOPOCTH Ipoliecca POTOCUHTE3a, PU U3yUYEHUU TbIXaHUS KOpHEH
¥ JINCTHEB, TIPU UCCIICTOBAaHUH YCIIOBUH MPOPACTAHUS CEMSH H T. [I.

Ha ypokax XxumMuu Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAST MPAKTUUCCKUE
paboThI MO U3YUYEHHIO MPOIECCca IIEKTPOIIN3a, UCCIEAOBAHUE IK3OTEPMHUUECKUX U
HIOTEPMUYECKUX PEAKIMM, TEIoBOro 3¢¢ekra ropeHuss TommmBa U T. A. C
UCIIOJIb30BAaHUEM TPAAUIIMOHHBIX «aHAJIOTOBBIX» CPEJCTB MOJOOHBIE W3MEPEHUS
BBINIOJIHUTh HEBO3MOXHO. OJHaKO, NMpU Nepexo]e Ha HUPPOBYIO 1a00paTOpuUIO B
TEMaTUYECKOM IIJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JIOMOJHUTEIBHOE
BpeMms Uit oOyueHus: paboTe ¢ JaTYMKaMu, BKIItoYasi COOPKY dKCIEPUMEHTAIbHOM
YCTaHOBKH C JaTYMKAMHM, CHSATHE TIOKa3aHUI C KpaHa KOMITbIOTEpa, ONPEIeICHIE
MOTPEIIHOCTEN U3MEPEHUN.

Jns pabGoTbl ¢ MHUPPOBBIMH JaTYNKAMU HCTOJIB3YETCA CHEIHATBHOE
nporpaMMHOe o0ecriedeHne, YCTaHOBIEHHOE Ha KOMITbIOTep. I KOMMyHHKAIIH
uGpPOBBIX JAaTYUKOB, 3alUCH M XpaHEHHs WHGOpPMAIMU, TOJYyYEHHOW C UX
MOMOILBIO, LU(POBas J1aOOPATOPHsI MCIOIB3YETCA B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIICYCHHUEM.

Hcnonp30BaHne KOMIBIOTEPHOH (QOPMBI  PETUCTPALUU  MOJIYYCHHBIX
3HaYEHUM M TOCTPOEHUs TIpaUKOB M3MEHSET NOJIXOAbl K O(QOPMIICHUIO
71a00paTOPHBIX U MPAKTUYECKUX PAOOT 00yUarOIIMMHUCS.

JlaHnHble, MOJY4YEHHbIE NPU MOMOIIM MHU(PPOBBIX JATYUKOB, BHOCSITCS B
JJIEKTPOHHBIE TAOJMIBI, YTO IMO3BOJISIET CTPOUTH TIpadUKH 3aBUCHUMOCTEH
UCCIIEyeMbIX BEJMYMH Ha 3KpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpaduxos
JieNnaTh BBIBOJBI O XapakTepe 3aBUCHMOCTH BEIMYWMH OT BPEMEHHM WJIHM JPYTHX
napameTpoB. Ha yriayOneHHOM ypoBHE I1iesiecoo0pa3Ho oOydaTh MPOBOJUTH
aNMpPOKCUMAITUIO BEIOPAHHBIX TOYEK HTOTOBOM rpaduuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TIO3BOJISIIOT aBTOMATH3WPOBATh PYTUHHEBIC
OpoleAYphl  3aloJIHEHUs  TaOJMWIl, BBINOJHEHWE OJHOTHUIIHBIX  PacUeToB,
noctpoenusi rpaduxoB. lludposas (orokamepa moszBosnsieT choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAJIbHYI0 YCTAHOBKY M NpHUKpenuTh (ororpaduio B
AJIEKTPOHHBIN oTueT. TakuM 00pa3oM, OCYIIECTBIISETCS MEPEX0a K O(POPMIICHUIO
3JIEKTPOHHOTO OTY€Ta O TMPOJAETAHHOM 3KCIEPUMEHTE, TPOCKTHOW WIIH
HCCIIeIOBATEIIbCKOM pabdoTe.

B0O3MOXHOCTP  MCHOJB30BAaHUS  BUICOHAONIONEHUS 33  IMPOLIECCOM
BBIMIOJIHEHUSI TPAKTUYECKUX pPabOoT o0O0ydarolMMHUCS HW3MEHSIET MOAXOIbl K
OIICHUBAHUIO PaldoT.

DNEKTPOHHBIA OTYET O TMPOJIETAHHOM MPAKTUUYECKOW paboTe MOXKET
COTIPOBOXAATHCA MPHUKpPEIUIeHHON (oTorpadueii, KoTopasi MO3BOJSIET OIICHUBATH
NPAaBUJILHOCTh COOPAHHOW OKCIIEPUMEHTAIbHOW YCTAHOBKH, OoJiee IMOJIHO
ONMpENeNsITh  MOJHOTY MW  MPaBUJIBHOCTh  MPOJIETAHHOTO  MCCJIEIOBAHMS,
aHAJIM3UPOBAaTh JIOCTOBEPHOCTh MPEACTABICHHBIX 3KCHEPUMEHTAIbHBIX JTaHHBIX.
[Ipy OAHOBPEMEHHOM BBIMOJHEHUU PA3HBIMU TPYyNIaMu OOYYarOIIUXCS Pa3HbIX



HCCJIEIOBATENLCKUX PabOT 1e71eco00pa3HO HKCIONIb30BaTh BUJIE03AMUCh BCETO
xoga pabor. B 3TOM ciydyae OIEHUBAaThCS MOTYT HE TOJBKO TPEAMETHBIC
pe3yNbTaThl, CBA3AHHBIE C IPOBEJCHUEM KOHKPETHOIO 3KCIEPUMEHTA, HO U
KOMMYHUKATUBHBIE W  PEryJATHUBHbIC JEWUCTBUS: IUIAHUPOBAHUE PaOOTHI,
OTCJIC)KMBAHUE XOJla pabOThl, KOppEKIUs IuUlaHa paldOThl, KOMMYHHKAIUS B
COBMECTHOW IEATEIHbHOCTH, HAMM4KUe (WJIM OTCYTCTBHE) KOH(MDIUKTOB U CIOCOOBI
WX PEILICHMUS.

Hcnonb3oBanre nudpoBbIX Ja00paTOpuil CyIIECTBEHHO PACHIUPSIET CIIEKTP
BO3MOXKHBIX OIIBITOB U MCCJIEIOBAaHUM, OCOOCHHO JTO Kacaercs M3y4YCHHUs
OMOJIOTUU U XUMHH.

Pacumiipenue crnektpa BO3MOXXHOCTEH MOXKHO MPOWLIIOCTPUPOBATH HA
npuMepe U3Y4YEHHUsS DJIEKTPOMArHUTHOW WHAYKIMU B Kypce (usuku. I[lpu
WCITIOJIb30BAaHUU CTPEJIOYHOTO aMIlepMeTpa TPAIUIIMOHHO HAOIIOAAIOT JIUIb (HaKT
BO3HMKHOBEHHUS HWHAYKIMOHHOTO TOKa B TIPOBOJHUKE U HU3MEHEHHE €ro
HaIlpaBJIeHUs] PYU U3MEHEHUH CKOPOCTH BHECEHHS] MAarHWTa WIH €ro MOJIIPHOCTH.
Hcnonb3oBanue nmudpoBOTo JaTYMKA MO3BOJSET MOMYyUYUTh octuuiorpammy 3/(C
WHIYKIMY, BO3HHMKAIOLIEH B KaTylIKe, IPU NpOJETe Yepe3 Hee MarHuTa. ITo
MO3BOJISIET CpPAaBHUBATh 3HAueHUA MakcumainbHbix OJ[C mpu mponere uepes
KATyIIKy MarHuta C pa3HbIMU CKOPOCTSMH W C Pa3HOH MOJSPHOCTHIO,
aHAJIU3UPOBATh BUJ MOJIy4YeHHOU 3aBUCUMOCTH, KOHCTPYHPOBAaTh
HKCIEPUMEHTAIIbHBIE 33141 110 WU3YyUYECHHIO AJIEKTPOMAarHUTHON MHIYKIINH.

[u¢posas nabopaTopusi MO3BOJISIET OPraHU30BaTh MPOEKTHYIO M YYEOHO-
HCCIIEIOBATENbCKYIO JIEITENBHOCTh IIKOJBHUKOB KaK B paMKaX YPOKOB, TaK U BO
BHEYPOUHOI AesTenbHOCTH. Hamnuune paznooOpasHbIX MUGPOBBIX JATYUKOB J1AET
BO3MOXKHOCTh IPOBOAUTH Camble pa3HOOOpa3HbIe HCCIEIOBAHUSA, ONMUPASICh Ha
UHTepechl o0yvaronuxcs. B kauecTBe nmpumepa MOXKHO NMPUBECTH UCCIIETIOBAHUS
HKOJIOTUYECKON HANpaBJICHHOCTH IO BBIABICHUIO (DAaKTOPOB  3arpsi3HEHUS
OKpPYXaIoLEel Cpeibl, U3yUYEHUIO IKOJIOTMYECKOT0 COCTOSTHUS TOMEIIEHUI IIKOJIbI,
MOYBBI, BO3/JyXa B HACEJICHHOM MyHKTe W T.4. MccremoBarenbckue padOThI C
UCITIOJIb30BaHUEM LIU(PPOBBIX JATUYMKOB LEI€CO00pa3HO npeyiaraTh yyammumest 10-
11 kimaccoB B pamkax oO0A3aTENbHOW [JIi HUX NPOEKTHOW JI€ATEIbHOCTH.
BrlnonHeHHEe TaKUX NPOEKTOB SIBJIAETCS OCHOBAaHUEM JJisi OLIEHKHM HE TOJIBKO
YpOBHSI CHOPMHUPOBAHHOCTH NPEIMETHBIX PE3yJbTaTOB, HO HMTOrOBOM OLIEHKH
JOCTIDKCHUSI METalpeMETHBIX pe3yJIbTaTOB OOYYEHHS: KOMMYHUKATHUBHBIX
(KOTOpbIE OILIEHHMBAIOTCSI KaK B IMPOLECCe MPOBEACHH pabOThl, TaK U B MpOIlecce
3alUTHI IPOEKTA WM HUCCIEIOBAHNS) U PETYJISATUBHBIX (KOTOPHIE OIIEHUBAIOTCS B
MPOIIECCE BHITIOTHEHUS MMPOEKTA).

OcHaienue Juisi U3ydeHus: (PU3UKU MPEACTaBICHO B BHJIE 000PYIOBaHUS
JUTSL IGMOHCTPAITMOHHBIX OTBITOB U O0OPYIOBaHUS JJIs JTAOOPATOPHBIX PadOT H
YUYEHMUYECKUX OIBITOB, BKJIIOYas OOIIyI [JIs €CTECTBEHHOHAy4YHOro IMKJIa
nudpoByro naboparoputo, a Takke HUGPOBYIO JabopaTopuro Mo ¢usuke (Kak
JOTIOJTHUTENBHBINA 3J€MEHT JJ1s1 yTIyOJEHHOTO U3YYeHUS (DU3BHKH).

JleMOHCTpaluOHHOE o0opy0BaHuE o0OecrieynBaeT  BO3MOXHOCTD
HaOMoIeHUsT OOJIBIIMHCTBA W3Y4YaeMbIX SIBIICHUW, MPOLECCOB M 3aKOHOB. JTO
BO3MOXKHO TIPHU ONTHMAJILHOM COYETAaHUU AHAJIOTOBBIX M IIM(GPOBBIX CPEACTB



HaOJIIOICHUS, aHalu3a u3MepuTeabHoil nuopmanuu. Tak, Hanpumep, A Kypca
(GU3MKK OCHOBHOM IIKOJBI €CTh BO3MOXXHOCTH JIEMOHCTpAIlUU KJIACCUYECKUX
JIEMOHCTPAIIMOHHBIX ~ AKCIIEPUMEHTOB: TMajaeHue Ten B TpyOke HpbroToHa,
JEMOHCTpanus AecTBUs aTMochepHoro aaBneHusi, 3akoHa [lackans, uaMeHeHus
o0BeMa TeJ MpY HArpeBaHUM (OXJIAKICHUH), PUTSHKEHUS MOJIEKYT U T.1. HaGop
10 3JIEKTPOCTATUKE JAET BO3MOXKHOCTh AEMOHCTPALMU JIEKTPU3ALIMH TEJ, 3aKOHA
COXpaHEHUs 3apAa, TMHUI HAIPSHKEHHOCTH 3JIEKTPUYECKOrO NOJIA U T.J. U MOXKET
HCITIOJIb30BAThCS KaK 8 Kilacce MpU M3YUYEHUU JIEKTPOMArHUTHBIX SIBICHUM, TaK U
B 10 Kiacce npu M3y4eHUH dJIEKTPOCTATUKHU.

[Ipu mnpoBeneHUU JAEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COOMIOAATHCS
TpeOOBaHMSI K UX HAMVIAIHOCTU (SCHAas W TIOHSATHAs IIOCTAaHOBKAa OIBITA),
BUJIMMOCTH JUISI BCEX YydyalMxcs Kiacca (NP HaJU4YMKM MEJIKUX JieTaieu
UCIOJIB3YETCSl HX YBEIMYEHHOE H300pa)KeHHe IMpH IOMOUIM BeO-KaMephl),
AMOIIMOHAJIBHOCTH M, TI0 BO3MOXXHOCTH, 3aHUMATENbHOCTU (JEMOHCTPALMOHHBIM
OMBIT JOJHKEH BBI3BIBATH MHTEPEC YYAILMXCS, CO3/1aBaTh MOTHUBAIUIO K U3YUYEHUIO
npeaMera) M yOeauTeabHOCTH (TMOKa3biBaTh TOT A(MQPEKT, Ha JAEMOHCTPAIUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

Onnako peanuzanus JESITEIbHOCTHOTO TMOAXOJa B OO0ydYeHHH (U3UKE
NEPEHOCUT aKIEHT C JEMOHCTPAllMOHHOTO SKCHEPUMEHTAa Ha YYECHUUYECKHUU.
Hampumep, 1mo MexaHHMKE HCCIEI0OBaHUE KHHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMUKH, KOJIEOATENIbHBIX JBM)KEHUN IEPEHECEHO B YUYEHUYECKHM
HKCIEPUMEHT C COOTBETCTBYIOUIMM HabopoMm obOopynoBanus. Ilpu wuzydenuu
AJIEKTPOJIMHAMUKU JIabOpaTOpHOE O0OOpYJOBaHME TO3BOJIAET HCCIENIOBaTh HE
TOJIBKO 3aKOHBI TIOCTOSIHHOTO TOKAa, HO C HCIIOJIb30BAHHEM KOMIIBIOTEPHOIO
ocunsuiorpada Mo3BOJseT MPOHAOIIOAATh U UCCIEAOBATh JJEKTPUUECKUE LEMH
NEPEMEHHOTO TOKa, OJIOK AMOJOB IO3BOJISIET HCCIENIOBaTh BOJbTaMIIEPHBIE
XapakTepucTUKU nuoda. IIpu m3ydeHum ontuku nabopaTopHoe 000pYyIOBaHUE
MO3BOJISIET M3YYHMTh 3aKOHBI T€OMETPUYECKON ONTHUKHU (MPEIOMIIEHHE CBETa B
NOJIYUMJIMHAPE U MOJTYyYEHUE N300pakKeHHsI B IMH3AX) U MPOHAOII0IaTh OCHOBHBIE
SBJICHUSI BOJIHOBOM ONTUKHU (MHTEep(dEepeHUus M MOJspU3alMs), HCCIEI0BaTh
nugpakiuio cera (IMPpakuoHHAas PeLIeTKa).

B coorBercTBUM ¢ mpeAMETHBIMH pe3yJibTaTaMd OOydeHus (U3MKe
00opyZ0BaHUE VISl YYEHUYECKUX ONBITOB 00ECIEUMBAET MPOBEJICHUE CIIETYIOUIUX
TUIIOB paboT, CTPYINIUPOBAHHBIX MO BHJAM JAESITEIbHOCTH, HE3aBUCUMO OT HX
TEMaTUYECKON IPUHAIIEKHOCTH:

1. IIpoBeneHue npsMbIX H3MEPEHUN (PU3MUECKUX BEIMYMH (M3MEpEeHHE
Macchl, 00bEMa JKUIKOCTH, TEMIIEpPATypbl KHUAKOCTH, CHJIBI, CHJIBI TOKa,
HANPSDKEHUS) C UCMOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB.

2. IIpoBepka 3aJaHHBIX MPEANONIOKEHUN (IIPSIMbIE U3MEPEHUST (PUBUUECKUX
BEJIMYMH W CPaBHEHUE 3a/IaHHBIX COOTHOIICHUA Mexay Humu). Hampumep:
poBepKa YCJIOBHI IUIaBaHMsS TeJ, YCJIOBUI paBHOBECHs] phluara M OJIOKOB,
3aKOHOMEpPHOCTE  MOCJENOBAaTEeIbHOT0 U NapaJyIeIbHOTO  COEIMHEHMS
MPOBOJITHUKOB U T. 1.

3. Pacuer o nojgy4yeHHbIM pe3yJibTaTaM MPSMbIX U3MEPEHUN 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOMH IIK0JI€) M KOCBEeHHbIe u3mepeHus (B 10-11 kiaccax).



Hanpumep: yckopeHue Tena INpU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOpPEHHUE
CBOOOJHOTO MAaJCHHUS, )KECTKOCTh MPYXUHBI, KOA(D(UIIUEHT TPEHUS CKOJIbKEHUS,
MexaHn4yeckas paboTa ¥ MOIIHOCTb U T. [I.

4. HabGmtoneHue sIBJICHUI M TTOCTAHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE)
no OOHapyeHUI0 (HaKTOPOB, BIMSIONIMX Ha MPOTEKAHWE MAHHBIX SBIICHUH.
Hanpumep: npsiMoJIMHEHHOE paCIpPOCTPAHEHUE CBETA, JUCIIEPCUS CBETA; U3YUCHHE
CBOMCTB M300paKE€HUS B INIOCKOM 3€pKaJI€ U T. II.

5. UccnenoBanre 3aBUCUMOCTH OJTHOW (PU3WUECKON BEIMYHMHBI OT JAPYIOH ¢
IpEJICTaBICHUEM PE3yJbTaTOB B BUJE Ipaduka W pacueTa UCKOMOIO MapameTpa.
Hanpumep: 3aBUCHMOCTH INyTH PaBHOMEPHO JIBWXKYIIErOCs Tejla OT BpPEMEHH
JBUKEHUSI TEJa; CWIbl TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOIO JABJICHUS,
KayecTBa OOpaOOTKM MOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOIIAAN CONPUKOCHOBEHHUS TEJ; CWIBl YNPYIOCTH OT YJUIMHEHUS IPYXXUHBI,
BBITAIKMBAIONIEH CUJIBI OT 00bEMa MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Te€Ja, OT IIYyOMHBI, HA KOTOPYIO
NOTPYKEHO TEJO U T.JI.

JlaGopatopHoe o0opynoBaHue obecrieuynuBacT CaMOCTOSITETbHBIN
YUYEHHUYECKUN SKCHEPUMEHT, KOTOPBIH MOMKET UMETh pa3JH4YHbE (POPMBI:
(pOHTANBHBINA AKCIEPUMEHT ((POHTAIBHBIE OMBITHI M J1a0OpATOpPHBIE pPadOTHI),
paboThl  MpaKTHUKyMa, Y4eOHO-HUCCIEAOBaTEeNIbCKUE pabOThl W IPOEKTHI
HKCIEPUMEHTAIBHOIO Xapakrepa. lIpu 3TOM HOPMaTHUBHO-O0S3aTENbHBIM BHE
3aBUCUMOCTH OT YpOBHA H3y4yeHHUs (u3uku (0a30BbIl win yriayOJeHHbIN) U
oOpa3oBaTeNbHOM MporpaMmbl (OCHOBHAsE WJIM CPEAHSS IIKOJIA)  SIBJISIETCS
(bpoHTaNbHBIN 3KCIEpUMEHT. MIMeHHO mocpeacTBOM (PPOHTATIBLHOIO SKCIIEPUMEHTA
JOCTUTalOTCSl TPEIMETHBIE PE3yJIbTaThl HIKCIIEPUMEHTAIBHOIO XapakTepa, a
yUYalIMMHCSl OCBAMBAIOTCSI CHOCOOBI JEWCTBUN, COOTBETCTBYIOIIME YKa3aHHBIM
BbIIIIE MSATU TUMaM padoT. JTabopaTopHbIl MPAaKTUKYM LEI€CO00pa3eH TOJIBKO MPHU
yrayOJI€HHOM YPOBHE U3YUYEHUS MIPEIMETA.

OnTuManbHbIM  JI1  JOCTHOKEHMSI 1elied MpoBeACHUS (POHTAIBLHOTO
HKCIIEPUMEHTA SIBJIAETCS TPEJCTaBICHUE JIaDOpAaTOPHOTO OOOpPYHOBAHMS H
MaTepUaloB B BHJIE€ TEMATUYECKHX KOMIUIEKTOB MO MEXAHHMKE, MOJIEKYJSPHOU
bu3uKe, >MEeKTpUYECTBY M onTHke. Vcrnoiab30BaHME TEMAaTUYECKUX KOMILIEKTOB
CHOCOOCTBYET (OPMHPOBAHUIO TAKOTO Ba)XHEWIIEro YyMEHUs, Kak moa0op
ydaluiuMucs 00OpyAOBaHHS B COOTBETCTBUM C ILEJNbIO0 HCCIENOBAaHUS U3
U30BITOYHON HOMEHKJIATYpPbl MPEIVIOKEHHOTO KOMILIEKTA; MO3BOJISET MPOBOIUTH
HKCMEPUMEHTAIbHYI0 pabOTy Ha JI0OOM »JTame ypoKa; YMEHbBIIAET TpPYAOBbIE
3aTpaThl YYHMTENs TNpU TOATOTOBKE K YpOKam, IIOCKOJbKY He TpeOyercs
NEPEKOMITIOHOBKA 000PY/1I0BaHUS B COOTBETCTBHUH C 33JJa4aMU KOHKPETHOT'O YpOKa.

[Ipy mnaHMpOBaHMM MPAKTHYECKUX padOT Ba)XXHO HMETh B BHUIY, YTO
IpPEeIMETHbIE PE3yJbTaThl HKCIIEPUMEHTAIBLHOTO XapakTepa MOTYT ObITh OCBOEHBI
TOJIBKO TIPU ONTUMAJIbHOM COYETAHUU KPATKOBPEMEHHBIX ()POHTAIBLHBIX OIBITOB U
OJIHOYACOBBIX JJAOOPATOPHBIX PAOOT.

BaxxHoe 3HaueHue wumeer TOT (aKkT, 4YTO B COCTaB (PPOHTAIBHOTO
000py1I0BaHUs Hapsily C aHAJIOTOBBIMH BXOJAT U LU(POBBIE CPENICTBA U3MEPEHUS.
K HuUM OTHOCATCS ANEKTPOHHBIN CEKYHIOMEP C JaTUUKAMM, HJIEKTPOHHBIE BECHI U



naT4uku  uudpoBoi  jmaboparopuu. Takum 00pazoMm, MNpuU  [POBEIECHUU
(GpOHTANIBHOTO JKCHEPUMEHTA B OCHOBHOM IIKOJE€ YYEHUKH 3HAKOMSTCS C
AIIEKTPOHHBIMHU CLIOCOOAMU U3MEPEHHUI U BBIYMCIICHHM.

brox oGopynoBanus A yueHU4eckux padoT mo ¢uszuke chopMUpoBaH Ha
0aze mepeuyHs OOOpYyNOBaHUS Ui TMPOBEACHUS OCHOBHOTO TOCYAapCTBEHHOTO
’K3aMeHa 1o ¢usuke. Mcnonb3oBanue npudboOpoB U 000PYIOBAHUS C €AUHBIMU IS
BCEX  OOydYalIMXCAd  XapaKTEPUCTHKAaMU  MO3BOJISIET  CTaHJIAPTU3UPOBATh
OpOLEAYPHl BBINOJIHEHUS HKCHEPUMEHTANbHBIX 3aJaHUil Ha DJK3aMEHE W
00ecreunTh HaIe)KHYIO OLIEHKY PE3YyJIbTaTOB Ha OCHOBAHUU IKCIIEPTHOM MPOBEPKU
oTBeTOB oOyuaromuxcs. [Ipy 3T0M OcHOBaHHMEM ISl BBIBOJA O IPABHJIBHOCTU
IPOBEJCHUS JAHHOIO OIBITA SIBJSIIOTCS PE3YJIbTAThl, MOJIYUYEHHbBIE YYaLUMUCS
HOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3NUECKUX BEIMYHUH.

HaGop i mnpoBeaeHHs OCHOBHOIO —TOCYJApCTBEHHOIO  dK3aMeHa
obecrnieunBaeT  pa3pabOTKy  HECKOJBKMX  OJHOTUIIHBIX  3aJaHuil  1pH
UCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBaHMS C Pa3HBIMU XapaKTEPUCTUKAMMU.
OTOT MOAXo[ Ieeco00pa3HO MCIOJIb30BaTh M IMPU NPOBEIECHUU (DPOHTAIBHBIX
ONMBITOB M JabopaTopHbIX paboT. Hampumep, nmpu npoBeOEeHUM HCCIEIOBaHUSA
3aBUCUMOCTH CHJIbI TOKa OT HANpsSKEHHUS MOKHO BBIIEIUTH B KJacce TPYIIIIbI,
KOTOpble OyAyT NpPOBOAUTH JAHHOE MCCIEIOBAaHUE, HCIOJb3YySd PE3UCTOPHI C
pa3HbIM CONPOTUBIEHUEM, W Jamnouky. [lo pe3ynpraTaM MOXHO CpaBHHTH
NOJTyYE€HHBIE 3aBUCUMOCTH, OOCYIWUTh T'paHUIbl BBINOJHEHUS 3akoHa Oma is
y4dacTKa L€IH, ONPEAEIIUTD COIPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETUTh, 4YTO MpPU MPOBEAECHUU (POHTAIBHBIX OIBITOB MU
7a00paTOpHBIX pabOT B OCHOBHOMW INKOJIE TPEOYeTCs 3alKCh PE3YJIbTaTOB BCEX
OpSAMBIX HM3MEPEHUH C ydeToM aOCONIOTHOM TMOTPEeUIHOCTH. 371eCh TIpH
UCIOJIb30BaHUU  TPAJUIIMOHHOTO 00O0pyIOBaHUS (MEH3YpOK, JHHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
NOTPENIHOCTh 11€JIeCO00pa3HO CBSA3BIBATH C LEHOM JeneHus npubopa, a mpu
nepexoAe K LUPPOBBIM HHCTpYMEHTaM (LU(POBbIE BEChl U JATYUKU) YUHUTh
paboTaTh € ONUCAaHUAMM 3THX MPUOOPOB, BBIACNAS JaHHbIE 00 aOCOMIOTHOM
NOTPENIHOCTH, OO0 MpearaTb 3Ha4YeHUE MOTPEIIHOCTH B TEKCTE 3a/IaHUM.

[Ipy npoBeneHUH HCCAEAOBAHUS 3aBUCUMOCTEM OJHOW (pu3HUecKon
BEJIMYMHBI OT JPYroil yyaimuecs JOJDKHBI OCBOUTH MOCTPOEHUE TI'papUKOB C
yKa3aHueM a0COJIIOTHBIX MOTPEIIHOCTEH, a Mpu MpoBeIeHUU paboT Ha MPOBEPKY
NPEANOJIOKEHN — YMETh CpPaBHUBAaTh 3HAYEHHUS JIBYX MPSIMBIX H3MEpPEHUN C
y4eToM aOCOJIIOTHOM TMOTrpenIHOCTH (HalpUMep, MyTEeM CpPaBHEHHS WHTEPBAJIOB
MOJYYEHHBIX 3HAYEHUW HaA 4uCIOBOM ocH). I[lpoBenenue wusmepeHud
uccienoBannii B kypce ¢usuku 10-11 ki1accoB AOMONHSIOTCS HCHOIB30BAHHEM
OTHOCUTEJIBHBIX MNOTPEIIHOCTEN, YYalluecs IODKHBl HAyYWUThCS PACCUUTHIBATH
OTHOCUTEJbHBIE TIOTPEIIHOCTH B MPOCTEUIIUX CIy4asx MPSAMbIX H3MEpPEHUH U
CpPaBHUBATh TOYHOCTh PA3IUYHBIX U3MEPEHUM.

OOpaiaeM BHUMaHHE, YTO OIICHMBAaHUE JIAOOPATOPHBIX PAbOT TOJKHO
0a3upoBaThCS, KaK U B KPUTEPUSAX OLICHUBAHUS SKCIIEPUMEHTAIBHBIX 3aJaHU
KM OI'D, He Ha mnpaBwiIbHOCTH O(QOpMIIEHUS oOT4eTa O pabore, a Ha



NPaBUIBHOCTH JIEUCTBUM MO cOOpPY YCTAHOBKHM, MPOBEICHUIO OIBITOB, CHSTHUIO
MOKa3aHUi mpuOOpOB.

Ocnamenue [ W3y4YeHHS OHOJOTHMU TPEACTABICHO KOMIUIEKTaMH
JIEMOHCTPAIIMOHHBIX BIAXXHBIX MpPENapaToB, repOapreB M KOJUIEKIHI MO pa3HbIM
TeMaM Kypca OWoONoruu, a Takke IudpoBo mabopaTopuel s MPOBEACHUS
npakTHueckux padot. Kpome Toro, npu uzydeHnn OMOJIOTHH MOXET HCIIOIb30BaTh
mudpoBas jabopatopuss 1o Ouojsoruu (Kak JTOTOJHUTEIbHBIM 3JIEMEHT s
YTIIyOJICHHOTO U3YUYEHHUS Kypca).

B yueOHOM mpouecce yuwammecs JOMKHBI MOJYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCTIPUATUS M3Y4YaeMbIX SIBIICHUN U 00beKTOB. OJIHAKO M3y4yaeMble
SBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBbITh HEMOCPEACTBEHHO BOCIPOU3BEICHBI
WIM TIOKa3aHbl B y4eOHOM momenieHud. B atom ciydae yueOHOe 0OopyroBaHUE
JA€T BO3MOXHOCTb MX BOCIIPOM3BECTH OIIOCPENOBAHO, YEpPE3 KOJUICKIMIO,
repOapHbIil TUCT, MUKPOTIpENiapar, MoieJb, BUICOPParMeHT U T.1I.

Brnaxnple mnpenapaTel TPEACTaBISIIOT €000 HaTypadbHBIE OOBEKTHI,
CMOHTHPOBAaHHBIE Ha CTEKJISIHHOW IIJJACTUHKE W OIYIICHHBIC B CTCKJISHHBIN
HUWIMHADP C KOHCEPBUPYIOIIEH >KUAKOCTBIO, JUOO MPE/ICTABICHHBIE B IUIACTHKE.
3nech mpearaloTcs TOTaJbHBIE Ipenapathbl, MO3BOJISIONINE H3y4aTh BHEIIHEE
CTpPOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHb 6000BOro pacteHus c
KiyOeHbKkaMmn», «l'ajtoka»); aHaTOMUYECKUE IMpenaparhbl, NpeJIHa3HAaYeHHbIE IS
U3Y4YCHUSI BHYTPEHHETO CTPOEHHUs OpraHuM3Ma WM €ro OpraHoB (Hampumep:
«BuyTpeHHee CTpoeHue JIArymiku», «BHyTpeHHee CTpoeHUE  MTHUIIBIY);
OMOJIOTUYECKUE TIperapathl, JArolIue TMPEACTABICHHE O CTaausiX pa3BUTUS
opranuzma (Hampumep: «Pa3Butue kocTHCTOW pbIOB», «Pa3BuTHE KypHIIBI»).
Brnakupie mpemapaThl UCHOJB3YIOTCS KaK pa3/laTOYHbIA Marepuai B IMPOIECcCe
JIEMOHCTPALMK TP M3YYEHHH HOBOTO MaTepuaia WM B MPOLIECCE BHITTOJIHECHUS
MPAKTHUECKUX 3aJaHH, pa3paO0OTaHHBIX HA UX OCHOBE.

I'epbapun — coOpaHue NPECCOBAHHBIX, 3aCYHIEHHBIX PACTEHUM WM UX
yacTell MOMOraroT M3y4yaThb pPACTEHHE B KaOMHETE M y3HaBaTh €ro B MPHUPOJE, a
repOapuzanus — HauboJiee MPOCTON Coco0 COXpaHEHUsI PACTEHUN W UX YacTel B
TEUEHUE [JIMTENBHOIO BpeMEHU. B mepeuHe mnpejaraercs CUCTEMaTUYECKUN
repOapuil (Hampumep, «OCHOBHBIE TPYMIBI PACTEHHI») M repOapuil mo oouiei
Ouonormu  (KOTOpPBIM  TMO3BOJSIET  MPOWLIIIOCTPUPOBATH  HM3MEHUYHBOCTD,
UCKYCCTBEHHBI OTOOp, CHCTEMaTHYEeCKHEe KaTeropu M BUI000pa3oBaHuE,
JTUBEPreHIINS W KOHBEPICHIUS, TOMOJIOTUYHBIE W AHAJIOTHYHBIE OpTaHbl,
pYIMMEHTapHBIE OpraHbl, apomMopd03, uauoamanTanus (GEHOTHI W TEHOTHII,
MOJIUTUIONINSI, OTJAJCHHAasT THUOpUIW3ANMs, B3aUMOJICUCTBHE PACTCHHH C
abnotnyeckumu (GakTopamMu Cpelibl, B3aUMOJICUCTBUE PACTCHUA C OMOTUYECKUM
daktopamu cpenni). ['epOapHbIii MaTepuan MCHOJB3YIOT Kak pa3gaTOYHBIN
MaTepuana IS JEMOHCTpAallMd H3y4aeMbIX OOBEKTOB, JJS  BBITIOJHCHHS
NPAKTHUECKUX 3aJaHUN TPHU 3aKPETUICHUH MaTepuasia WId TUarHOCTUKHA y4eOHBIX
pe3yibTaTOB.

Takke mpeacTaBieHbl KOJUIEKIIMM — HAOOpBI MPEAMETOB WM BEIIECTB,
NOJO0OpAaHHBIX [0 OMNpeAeNieHHbIM mpu3HakaMm. OO0beKTaMu HX MOTYT OBITh
pacmpaBieHHblE UM  3aCyIICHHbIE HACEKOMbIE, pakooOpa3Hble, PaKOBUHBI



MOJUTIOCKOB, OT/JEIbHBIE YACTH CKEJIETOB >KMBOTHBIX. B KOJJIEKIMSIX COYETAIOT
HaTypaJIbHble OOBEKTHI C UX M300paKEHHWEM B BHJIE PUCYHKOB WM MYJDKEH —
umutarmii. [IpeanoxkeHHpie B mepeyHe MOPQOIOTUYECKUE KOJUIEKIUU JaroT
NPEACTABICHUE O BHEIIHEM CTPOEHUM OPraHOB WM KX 4YacTed, IO3BOJIAIOT
IPOBOJUTH CPaBHEHHSI OOBEKTOB, BBISICHATH UX OOIME YEPTHI U YEPTHI Pa3TUUMS
(nanpumep: «IIpencraButenu OTPSIOB HACEKOMBIX» M JIp.); 0OIIEOMOIOTHIECKHE
KOJUICKIIUM TIO3BOJISIIOT ~ BBISICHATH B3aUMOCBSI3M B OPraHMYECKOM  MHpE,
paccMaTpuBaTh pPa3BUTHE OPraHU3MOB, TIPOCIEKHUBATH OOIIEOMOIOTUYECKUE
3aKOHOMEpHOCTH (Hampumep: «l[IpuMepsl 3alIUTHBIX MPUCIOCOOJICHUN Yy
HacekoMbIx»). Kosekuuu, kak W repbapuu, HUCHOJB3YIOT KakK pa3gaTOYHBIM
Matepuan g JIEMOHCTpallMd HU3Y4aeMbIX OOBEKTOB, JUIsl  BBIIIOJIHEHUS
IPAKTUUECKUX 3a/JaHUN MPU 3aKPEIUIEHUU MaTepualia WId JUarHOCTUKU yYEOHbIX
pE3yJIbTaTOB.

O3HaKOMJICHHE YYalIUXCsl C MHKPOCKOMUYECKHM CTPOCHHEM JKHBBIX
OpraHM3MOB — OJHA W3 [JaBHEWIIUX 3a7a4 HayKd, MO3BOJISIOLIMX IOJABECTH
IIKOJIFHUKOB K TMOHHUMAaHHWIO €IWHCTBA OpPraHMYecKoro mupa. s mpoBenaeHwHs
7a00paToOpHBIX paboOT B HUGPOBYIO J1a0OpPaTOPUIO BKJIIOUYEH MHUKPOCKOI, a B
KOMILJIEKTE MOCYAbl U 000PYyAOBaHMS O0ILIEr0 HA3HAYEHUsI UMEIOTCS HEOOX0UMOe
OCHAILIEHUE ISl POBEAEHUS 1a00paTOPHBIX PaldoOT.

HudpoBass  nmaGopatopusi  BKJIOYaeT HAOOp Il  WU3TOTOBJICHHS
MukpornpenaparoB. CBexxue mpemapaTbl H3rOTABIMBAIOT JJISi HEMEIJIEHHOTO
paccmotpenust. K HUM OTHOCSTCS JKUIKOCTHBIE (0OBEKTHI OOBIYHO NTOMEIIAIOTCS B
BOJ1Y, a MIpenapaThl COXPaHIIOTCS B TEUEHNUE HECKOJIBKUX JAHE), Cyxue (Harpumep,
YaCcTULy MTUYBErO Iepa, MPOCTO TOJOXKUTh HAa NPEIMETHOE CTEKIO H
MHUKPOCKOIIMPOBATh), )KUBBIE IMpernapaThl (Ma3Ku — KaIUIM KUAKOCTH, HAIpUMEp
KPOBM) M  BHUTAJbHBIE Mpenaparbl (KOTOpblE HCHOIB3YIOTCS I H3YYECHHS
MaJIOKJICTOYHBIX ~ OOBEKTOB  (MPOCTEUINNUX, KOJOHUWU  BOJOpOCHEH), s
HaOmoneHust ABWkeHus (Tydenbku, ameOsl). IlpuroToBnenne MuKpomnpenapara
BbIpa0aThIBACT y yUallIeTroCs HABBIKK CAMOCTOSITENIFHOM paObO0ThI, aKTUBU3UPYET UX
MO3HABATENIbHYIO JCSITEIFHOCTh U 3HAKOMHUT C TEXHUKOW U METOJIMKON HAyYHOTO
ucciaenoanus. B 1mudpoByro 71a0opaTopuio BKJIIOYEH Takke U HaOop
MUKPOTIPENapaToB, KOTOPBIA COAEPIKUT MOCTOSHHBIE Tpenaparhl, J0JTr0e BpPeMs
COXPAHSIOIINECS B IPUTOTHOM JIJIsI MUKPOCKOTTUPOBAHUS BUJIC.

CrnenyeT OTMETHUTb, UTO HAPSAY C UCIIOJIb30BAHUEM MEPEUUCICHHOTO BBIIIE
y4eOHOrO O00OpYJIOBaHUS BaXHYI0 pOJb B M3YYCHUH OWOJOTHH WIPAIOT
OPUPOJIHbIE OOBEKTHI, TaK KaKk B OOJIBLIIMHCTBE CIIy4aeB TOJBKO OHHU MOTYT
o0ecneunTh HauMOOJBIIYI0 KOHKPETHOCTh U TIOJHOTY 3HAHUM YydYalluxcs,
OMOTatoT (POPMHUPOBAHUIO Y HUX MPAaBUIBHBIX Onosiornyeckux 3HaHui. K Takum
KUBBIM OOBEKTaM OTHOCST pPAacTEHUs, *KUBOTHBIE >KUBOTO YTOJIKa, aKkBapuyMa,
teppapuyma. IHPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaMU
SBJIIIOTCSL DKCKYPCUU B OMOJIOTUYECKHE W KpaeBeIYeCKHe My3eH, OOTaHMYECKHe
caZibl, 300MapKd U OKPYXKAIOIIME IIKOJY €CTECTBEHHbIE M MCKYCCTBEHHBIE
MPUPOIHBIE COOOIIECTBA.

TpanuuuoHHble OUONOTMYECKHME MYJSDKM M MOJIEJIM B HACTOSIIEE BpeMs
YCHEIIHO  3aMEHSIIoTC  IUGPOBBIMH  00pa3oBaTelIbHBIMU  pecypcamu:



BUJIeOparMeHTaMH, aHUMalluel, BUPTyalbHbIMU JabopaTopusmu. Lludpossie
oOpa3oBaTeNbHbIE PECYpPChl HE MOTYT CTaTh MOJHOIIEHHON 3aMEHOM pealbHbBIX
IPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh TTO3HAKOMUTHCA C 00Jiee MHUPOKUM
KPyroM  OOBEKTOB,  CO3/[alOT  MPEANOCHUIKM A MHTCHCU(DHUKAIIH
00pa30BaTeNpHOrO TpoIlecca M O0ECHeuMBalOT HE3aMEATUTENbHYI0 OOpaTHYIO
CBSI3b,  KOMIIBIOTEPHYIO  BHU3yalIM3aluio  UHGOpMAllMK,  aBTOMATHU3AIIMIO
yIpaBieHUs Y4eOHOH 1eATeIbHOCTHIO U KOHTPOJIb €€ pPe3yIbTaToB.

OcHamienue Uit M3Y4EeHHS ~ XUMUU  TPEACTABICHO B BUJE
JEMOHCTPALIMOHHOTO O0OpYJOBaHUS, KOMIUIEKTa XHUMHYECKUX PEAKTHBOB C
HEO0OXOAUMBIM O0OpPYZOBaHUEM K3 OOIIEro KOMIUIEKTA MOCYIbl U 000pYAOBaHMS
JUISl YYEHUYECKUX OMBITOB U KOMIUIEKTa KoJuiekiuii. Kpome Toro, npu m3ydeHuu
XMMHHA UCHOJB3YyeTCsl 00mias i €CTeCTBEHHOHAYYHOIro IMKiIa LudpoBas
naboparopus, a Takke HudpoBas 1ad0paTopust MO XUMHUU (KaK JOMOJHUTEIbHBIHN
AJIEMEHT /ISl YIITyOJIEHHOTO U3yYEHUS] XUMUN ).

JIEeMOHCTPAallMOHHBIN 3KCHEPUMEHT SIBJIAETCA BAXKHOW YacThblO OOy4YEHHUS
XUMHH. 37€Ch BaKHO MOMHHTD, YTO TMPU €T0 MPOBEACHUH 00s3aTENBHO JOKHBI
OBITH COOJIIOICHEI BCE HEOOXOIUMBIE DTAIIbI:

MOCTaBKa IIeNTN KCIIEPUMEHTA,

onucaHne HeOOXOAMMOTO IS €r0 BHIMOJIHEHHSI 000PYI0BaHMS U PEAaKTHBOB,

TUTAHUPOBAHKE MOPSIKA IPOBEICHUS,

OIHCaHUE UCXO/AHBIX BELIECTB,

OPOrHO3UPOBAHUE OXHUIAEMbIX B PEAaKIMOHHOW CMECH HW3MEHEHHH U
pe3yJIbTaTOB SKCIIEPUMEHTA,

ONHCaHUE U3MEHEHUH, MPOU30IIEAIINX C BEIIECTBAMH,

(opMynupOBKa BBIBOJOB U3 SKCIIEPUMEHTA,

CO3/IaHH€ pHUCYHKA OKCIEPUMEHTAJbHOW YCTAaHOBKM M COCTaBJICHHUE
YPAaBHEHUS PEAKIIUI.

B mpormecce mpoBeneHHsS IEMOHCTpAlWid, ydaliuecs OCBaWBAaIOT ATarlbl
MIPOBEICHUS OIbITa, MOATOMY HambOosee 3(P(EKTUBHBIM SBISETCS HE IPOCTOE
ONKMCAaHUE OTbITA YUYWUTENEM, a HCIOJb30BaHHE O3BpUCTHUYECKOW Oecempl. [lpu
pean3anyy Takoro CIIEHApHs J1aXKe He OYSHB CJIOKHBIN OIBIT 3aHUMAET JT0BOJIHHO
MHOTO BPEMEHHM, HO CJEIOBaHHE €My TO3BOJsSET OOeCneYnTh MOHUMAHUE
OOyJaroIMMHUCS TPUEMOB HAyYHOTO TIO3HAHWSI W HCIIOJB30BAHHE WX YXKE B
CaMOCTOSITENIbHOM JESTEIbHOCTH B TPOIECCE YUYEHWYECKOro sKcrepuMmeHnTta. Ha
HayaJbHOM »JTane u3ydeHus xumuu (B 8-9 kiaccax) MMEHHO TakOM MOJXO[
MO3BOJIIET  JOCTUYb  MAaKCUMaNbHOM  3(PQPEKTUBHOCTH  OT  IPOBEIACHHUS
7a00paTOPHBIX W TMPAKTHUYECKUX pPaboT, a Takke CHOPMHPOBATH Yy YyUYalTUXCS
OTBETCTBEHHOE OTHOUIEHHE K SKCIIEPUMEHTY.

[Ipy oLeHWBaHMU YUYEHUYECKUX MPAKTUYECKUX paboT I1eaecoodpaszHo
YUUTHIBATh MOIXO/bI, MCIONB3YIOIINE B dK3aMEHAIIMOHHBIX MaTepuanax. Tak, B
HACTOsIIEEe BpeMsI npearaeTcs AKCIIEPUMEHTAIILHOE 3a/laHue,
npeIycMaTpUBAIOee BBIOOP JBYX BEIIECTB W3 TSATH MPEAJIOKECHHBIX |
MPOBEICHUE C HUMH PEaKLUii, OTpaKalOUMX XMMUYECKHUE CBOICTBA YKa3aHHOTO B
yCJIOBUHM 3a7aHus BenlecTBa. OleHMBaHNUE UJET HA OCHOBAHUU OTYETA YUCHHKA O
MpoJieIaHHOW paboTe (ypaBHEHHUs peaklMii, BBIBOJBI O HAOMIOJACHUSAX) U Ha



OCHOBAHMM TPSIMOTO HAOMIOJAEHUS 32 JEHCTBUSIMH YUYEHHKA [0 TMPOBEIACHUIO
omnbITOB. [Ipy 3TOM BBIIETSAIOTCS 3Tarbl 0TOOPA BEUIECTB U CMEIIUBAHUS BEUIECTB
B COOTBETCTBUU C MMyHKTaMU MHCTPYKITHH K padoTe.

BaxxneinmM HanpaBieHHEM KakK IEMOHCTPAIMOHHOTO, TaK U YYEHUYECKOTO
IKCIEPUMEHTa JOJKHO CTaTh UCIOJb30BaHUE HU(POBOI JabopaTtopuu, KOTOpas
MO3BOJIIET OPraHU30BATh XUMHUYECKHI SKCIEPUMEHT Ha MPUHIUIHAIFHO HOBOM
YPOBHE, IEPEUTH OT KaYE€CTBEHHOM OLICHKH HAOJIOAAEMBIX SIBJICHUN K CUCTEMHOMY
aHaIM3y KOJMYECTBEHHBIX XapakTtepuctuk. [Ipu pabore ¢ matumkamu 1udpoBoit
JabopaTopur 00ECIeYnBaCeTCsl aBTOMATU3UPOBAHHBIM cOOp M 00padoTKa JTaHHBIX,
XOJl JKCIIEpUMEHTa MOKET OTOOpaxaThCsi B BHUAEC TpadUKOB WM MOKa3aHU
puOOPOB, a pe3yabTaThl IKCIIEPUMEHTOB MOTYT COXPAHSTHCS JJIUTEIBHOE BpEMSI.
HaubGonee axkTyaslbHBIM JJII XUMHH SIBIIIETCS TEPEXOJ K KOJMYECTBEHHBIM
XapaKTEepPUCTUKAM, KOTOPBIM  MOXHO  MPOWIIIOCTPUPOBATH  CIIEAYIOIIUMU
npUMepamMu: H3ydeHue CTPOCHHsS IUIaMeHH, ompesnenenue pH B pasHbIX cpeaax,
OTpE/EeNICHNEe CKOPOCTH pEaKlUH, W3yYeHUE BIMSHHUS KOHIICHTpAIMH U
TEMIEPATypPbl HA CKOPOCThH PEAKIIHH.

Hudposas naboparopusi TO3BOISIET PeAIM30BaTh MEKIPEIMETHBIE CBSI3U C
IpYyTMMH  TIpeIMETaMH  €CTeCTBEHHOHAYYHOTO  IIMKJA, IOCKOJIbKY  JaeT
BO3MOXXHOCTh ~ BBINIOJIHATh WHTETPUPOBAHHBIC y4ueOHBIE MCCIECOBAHUS IO
CCTECTBEHHBIM HayKaM, NPHMEHSATh M OCBaMBaTh JJIEMEHTHI CTATUCTUKH W
uH(OPMAIMOHHBIE TEXHOJIOTHH.



IPUMEPHBIV NEPEYEHB

[Ipunoxenune Ne 6

K MeTonuecKuM peKoMeHAaIHsAM

OBOPYJIOBAHUS, PACXOIHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUS U BOCIIUTAHUA 1A CO3JAHUA U
OBECIHEYEHHWS ®YHKIIMOHUPOBAHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOHU U
TEXHOJOT'MYECKOK HAIIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3ALIUSAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJIO)KEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HaumenoBanue
000py10BaHust

KpaTKne NMPUMEPHBIE TEXHUYECKHE XaPDAKTCPUCTUKH

KosuyecTBO eqMHUIL 1JIs1
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISTIOLMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KosmmyecTBo equHUI IS
0011e00pa3oBaTEeNbHbBIX
OpraHu3aNuii, ABJISTIONIUXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

ECTeCTBeHHOHay‘lHaﬂ HANPpaBJCHHOCTD

1.

Oo0uree odopynoBanme (pusnka, XuMusi, 0M0JIOTHs)

1.1.

[Mudposas
naboparopus

yueHnueckas (pusuka,
XUMHUS, OMOJIOTHSA)

[{udpoBoii AaATYMK ITEKTPOIIPOBOAHOCTH

[Mudposoit natunk pH

[{udpoBoii AaTYUK MOTOKEHUS

[Mu¢poBoit JaTunK TemMepaTypsl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnorpadpuueckuil 1aT4nK

Beckl anexkTponnbie yueoHsie 200 r

Muxkpockor: nuppoBoii WK oNTHYECKUH ¢ yBearnueHueM ot 80 X
Habop 11151 U3roToBIIEHNS MUKPOIIpENapaToB

MuxponpenapaTsl (Ha60Op)

CoeauHuTENBHBIE IPOBOJIA, IPOTPAMMHOE OOECIIeueHUE, METOUYECKHE
yKa3aHus

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIBITOB I10 MEXAHUKE
KOMILIEKT COIYTCTBYIOIIUX JJIEMEHTOB ISl OIBITOB I10 MOJIEKYJISIPHOM




HaumenoBanme
o0opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

dusuke

KOMIUIEKT  COIYTCTBYIOIIUX
AIIEKTPOAMHAMHUKE

KOMIUIEKT COIYTCTBYIOUIMX JIEMEHTOB JJISl OIBITOB 110 ONTHKE

3JICMCHTOB JJIA OIIBITOB

10

1.2.

KommiekT mocyabl u
000pyI0BaHUS TUTSt
YYEHUUYECKUX  OIBITOB
(pusmka, XUMUSI,
Ouoorus).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamrex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka /Ui COKUTaHUs BEUIECTB

Crynka dapdopoBasi ¢ TECTHKOM

HabGop 6aHoK /1t XpaHeHus TBepAbIX peakTuBOB (30 — 50 mu)
Habop ckistHOK ((pi1akoHOB) JUTsl XpaHEHHs pACTBOPOB PEAKTHBOB
Hab6op mpubopox (ITX-14, I[1X-16)

[Tpubop 11 nostydyeHus razon

CnuproBka

I'oprouee i CIUPTOBOK

OunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTekyssHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yameuka /715 BITApUBaHUS (BBITAPUTEIbHAS YaIlIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBIIA)

Boponka crexisiHHas (Masiasi)

Crakan crexnsHHBIH (100 M)

["azooTBOTHAS TPyOKa

3 .

2 IIT.

BHOJIOI'UA

2.1.

Kommekr
MpEenapaToB
JEMOHCTPALIMOHHBIN

BJIaXXHBIX

Ha3HAuCHHE: ICMOHCTPAI[OHHOE,
Marepuall KOHTeHHepa: IIaCTHK,
TCPMETUYHAA KPBIIIKA: HATUIUC,
KpETUICHUE YKCIIOHATA: HAJINYHE,
KOHCEPBHPYIOIIEE BEIIECTBO: HAJIMYHE,
HaKJICiiKa ¢ HAMMEHOBAHUEM: HaJIYHeE.

1 mrr.

1 mrr.




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
HaumenoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHE XapaKTePUCTHKH
o0opyaoBaHus SIBJISIIOIIMX CSI
MaJIOKOMILIEKTHBIMH, e/1.

HU3M.

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

He MeHee 10 npenapaToB U3 NPUBEICHHOIO HUXKE CIIUCKA:
Bnaxxusrit npemapar "be33yoka"

Bnaxuslii npenapar "'agroka”

Bnaxusriii npenapat "BryTpeHHee cTpoeHre OproXOHOTroro MoJuTtocKa"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl"

Bnaxwuslil npenapat "BHyTpeHHee cTpoeHue aarymku”

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne nTUIb!"

Brnaxusrit npenapar "BHyTpeHHee cTpoeHue poiObr"”

Bnaxusiit npenapar "Kapacp"

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

Bnaxusiit npenapat "Hepeuga"

Bnaxwuslii npenapar "Pa3Butue KOCTUCTOMN pbIObI"

Brnaxxnsiil npenapar "Pa3zsurne kypuus!"

Bnaxusiit npenapar "Cundomenyza”

Bnaxssiit npenapar "Tputon"

Bnaxxnsrit npenapar "Uepenaxa 6onotHas"

Brnaxxnsit npenapar "Yx"

Bnaxusiilt npenapar "Amepuna"

HazHaueHue: 1eMOHCTpPAILIMOHHOE,

OCHOBA JJIs1 KpeIUIeHUs: repOapHbIi JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

He MeHee § repOapueB M3 NPHUBEIEHHOTO HIKE crnucka: Hasznauenwue:
JEMOHCTPALIMOHHOE,

OCHOBA JIJIs1 KpeTIJICHUsT: TepOapHBIi JIUCT, I mr. I mrr.
CIIMCOK 2KCIIOHATOB: HAJIM4NE

He MeHee § repOapHeB U3 MPUBEIECHHOTO HUXKE CIIHCKA:
['epOapuii "JlepeBbs 1 KyCTapHUKH"

['epGapwmit "{lukopactymiue pacterus"

I"'epOapuii "KopmoBsle pactenus"

Kommuiekr repGapues
JEMOHCTPALIMOHHBIN




HaumenoBanme
o0opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

I'epbapuii "KynbTypHble pacTeHus"

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

I'epGapwuii "Mopdosiorus pacreHuin"

['ep6apuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhble coodmecTa'
['epGapuii "CenbCKOX035IICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButeie pacTeHus"

['epGapwuii kK Kypcy OCHOB 10 0011Ie# OnoI0THN

2.3.

Kommnekr komnexumit
JIEMOHCTPALIMOHHBIN
(mo  pa3sHBIM TeMaM
Kypca OHOJIOTHH )

HazHaueHnue: 1eMOHCTpPALMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HAaIU4ue,

HaKJICHKU C HAUMEHOBAaHUEM: HAJINYHE

He MeHee 10 KoeKkuuii u3 NpUBEIEHHOT0 HUKE CIIUCKA!
Komnnekuus "I"onocemenHble pacTeHUS"
Komneknus "O6urtaTenu Mopckoro qHa'"
Komnekuus "llaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTpsioB
HacCEKOMBIX: HE MeHee 4

Konnekuus "IIpuMeps! 3aIUTHBIX TPUCTIOCOOIEHHUHN Y HACEKOMBIX"
Komnexkuusts  "IlpucnocoOutenpHble  U3MEHEHHS B KOHEYHOCTSAX
HACeKOMBbIX"

Konnekuus "Pa3BuTre HaCEKOMBIX € HEMIOJIHBIM IIPEBpalicHUEM "
Komnexnuns "Pa3BuTre HaCEKOMBIX € ITOJHBIM ITpeBpanieHueM"
Komnexnug "Pa3surue nmeHus"”
Kosnexmnus "Passurie 6a00ouxu"
Komnexnus "PakoBUHEBI MOJIIIFOCKOB'
Kosmnexmnus "CemeiictBa 0a0ouex"
Konnekuus "CemelicTBa xykoB"
Kosexmus "Cemena u rwioasr"
Komnekuus "®opma coXxpaHHOCTH UCKONAEMbIX PACTEHUH U )KMBOTHBIX "

HAaceKOMBIX" KOJHMYECTBO

1 .

1 .




HaumenoBanme
o0opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

Habop mnaneonronorumueckux Haxonok '"IIpoucxoxneHue dvemoseka'
KOJIMYECTBO MOJEJIEN: He MeHee 14

XUMUA

3.1.

JleMoHCTpalimoHHOE
obopynoBaHue

CocraB KOMIUIEKTA:!

Cronuk noabpeMubii HasHauenue: cOopka yueOHBIX yCTaHOBOK,

pasmep crosiemHuIbl: He MeHee 200%200 MM,

MJIaBHBIN TIOJIbEM C TIOMOIIBIO BUHTA: HAJTMYHE

IITaTus JEMOHCTPALIMOHHBIN XUMHUYECKUN: Hasznauenue:
J€MOHCTpaLus IpUOOPOB U YCTaHOBOK,

0T10pa, CTEPXKHU, JIANKU, MY(ThI, KOJbIIA: HATUYHE,

BO3MO>KHOCTh 3aKPEIUICHUS AJIEMEHTOB Ha Pa3jIM4HOM BBICOTE: HAJIUUKE
Anmapar nans  OpoOBENEHUs XUMHUYECKHX peakuuil: Hasnauenwue:
JIEMOHCTpALINS XUMHUYECKUX PEaKIIui,

MOTJIOTUTEIb MAPOB U T'a30B: HAIMYHUE,

MaTepuai KoJObl: CTEKIIO

HabGop s snexTponmn3a AeMOHCTpalMOHHBIA: Ha3zHauenue: usydeHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPa,

€MKOCTb: HaJINuue,

AIIEKTPO/IbI: HATNUHE

Kommekt  mepHbix  kom®d  mamoro  oOwbema:  Hasnauenwue:
JIEMOHCTPAIIIOHHBIE OTIBITHI,

00beM k0110: oT 100 M 7o 2000 mut,

KOJIMYECTBO K00: He MeHee 10 miT.,

MaTepHal Kojo: CTeKJIO

Habop ¢nakono (250 — 300 mu1 /i XpaHEHUS! paCTBOPOB PEAKTUBOB).
Hasnauenue: xpaHeHue pacTBOPOB PEAKTHBOB,

KOJU4ecTBO (piiakoHOB: HE MeHee 10 miT.,

MaTepuan (IakoHOB: CTEKIIO

npoOKa: HaIMIne

[TpuGop Isi ONBITOB MO XUMHHA C JJEKTPUYECKUM TOKOM

1 mrr.

1 .




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHu3auni, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHus SIBJISIIOLLMXCS
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICEKTHBIMH, €/1.
H3M. H3M.
(;1abopaTopHBbIii)
[Tpubop U1 WLIIOCTpalMK 3aKOHA COXPAHEHUsI MACChl BEIECTB: COCY
JlangonpTa: HanU4ue,
npoOKa: HaIH4ue,
TUI Iprbopa: JEMOHCTPALMOHHbIN
JenutenbHast BopoHka: Ha3HaueHue: paszeneHue JIBYX KHIKOCTEH IO
IJIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
VYcraHoBka I neperoHku BemiecTB: Hasnauenuwe: nemoHcTpanus
OYHCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOMIIbHUK ISl OXJIQXKICHHS, AJUTOHXK, POoOKa: HAIN4He,
JUIMHA YCTaHOBKH: HE MeHee 550 Mmm
[TpuGop As MoMy4yeHUs Ta30B: HA3HAYEHHE: MOJyYEHUE ra30B B MaJbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 IpeIMeTOB
bans komOuHMpoBaHHas nabopaTopHas: baHs BoisHas: HaIMuue,
KOJIbIIa CMEHHBIE C OTBEPCTUSAMH Pa3HOI0 AUAMETpa: HAJIMUHE,
IUIMTKA JJIEKTPUUECKAs: HATUUUE
®apdopoBasg crynka ¢ nectukoMm: HasHaueHue: uisi pa3MenbyeHUS
KPYIHBIX (ppakiuil BelecTB U MPUTOTOBJICHUS TOPOIIKOBBIX CMecei
Kommuext repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMIUIEKTA:
Habop «Kucnote» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «I'uapokcuab» (ruppokcuy Oapusi, THIPOKCHUA — Kaiusd,
KoMmiext xumuueckux | FAPOKCH KaTbLHS, THAPOKCHT HaTpHUsL)
3.2. Habop «Oxcuapl MeTamuioBy» (aTIOMUHUS OKCHJ, Oapusi OKCHJ, *kKele3a 1 mr. 1 mr.

pEaKTHUBOB

(IIT) oxcumna, xampmust okcua, MarHus okcup, meau (1) okcwma, muHKa
OKCH/T)

Habop «lllenounble U mIeI04HO3EMETbHBIE METAUIBI (JINTUH, HATPUH,
KaJIbITHN )
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Habop «Metamib (aItoMUHUM, KeI€30, MarHuii, Me/lb, IIMHK, OJIOBO)
Hab6op «lllemounpie W mIEI0YHO3EMEIbHBIE METAUIB» (JTUTUH, HATPHUH,
KaJIbITAN )

Habop «OrneomnacHeie BemiecTBa» (cepa, ¢gocdop (KpacHbIi), OKCHI
tocopa(V))

Hab6op «I"amorens» (noma, 6pom)

Habop «l'anoreHuab» (aaoMUHUSA XJOpUA, aMMOHUSL XJIOpHA, Oapus
xyopua, xenesa (III) xmopua, kanus Hoaund, Kamus XJIOPUI, KaJIbLUSA
XJIOpUA, JUTHS Xjiopuna, marHust xjopun, meau (II) xmopwa, Hatpus
Opomu, HaTpust GTOPUL, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Ha6op "Cynbdater, cymbdunbl, cynbdurel" (amroMuHUS Cyiabdar,
ammonust cyibdat, xenesa (II) cynbdun, xenesa (1) cynedar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansra (II) cynsdar, maraus cynbdar, meau
(II)) cynbdar 6e3Boausiii, Meau (II) cynbdar 5-TH BOAHBIN, HaATpuUs
cynbdua, HaTpus cyinb(uT, HaTpus Ccyiab(aT, HATpUsl TUApocyiIbdar,
HUKeNs cyabdar

Hab6op "KapbOonatsl" (aMMoHMs KapOoHat, kanus kapOonat, meau (II)
KapOOHAT OCHOBHOM, HATpHUs KapOOHAT, HATPHUS TUAPOKApOOHAT)

Habop "®ocdarsr. Cunnkarsl” (kanust MoHOTUApoopTodocdar, HaTpus
CHJIMKAT 9-TH BOAHBIN, HaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
murusipodocdar)

HaGop "Awneratsl. Ponmanuasl. CoenuHeHus xenesza" (kamus arerart,
kamusi peppo(ll) rekcaunanun, xanust geppo (III) rexcauronuy, xanus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Hab6op "Coeaunenust mapranua" (kaimusi mepManranar, maprasma (IV)
okcun, mapranna (II) cyneat, Mapranma xaopum)

Hab6op "Coenunenus xpoma" (aMMOHHUSI TUXpOMAT, Kalldsd AUXpOMarT,
Kanust xpomar, xpoma (III) xmopuza 6-Tu BogHBIN)

Ha6op "Hutpatel" (aqtoMuHHST HHUTpAT, aMMOHHS HHUTpAT, KaJus
HUTpAT, Kajblusg HuTpat, Meau (II) Hutpar, HaTpus HUTpat, cepedpa
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HUTpAT)

HaGop  "Wumukatopel"  (TakMOWJ,  METWJIOBBIA  OpaHKEBBIMH,
dbenondranenn)

Ha6op "Kucnopoaconepkamue opraHuyeckue BeriecTBa" (areToH,
DIMIEPUH,  JAUATWIOBBIM  3¢dup, CcnupT H-OYTHWIOBBIH,  CIOHUPT
W30aMWJIOBBIM, CHOUPT W300YTHIIOBBIM, CHOUPT ATHIOBBINA, (eHO,
(dopMauH, STUIECHIJIUKOJb, YKCYCHO-3TUJIOBBIN 3QUp)

Ha6op "YrneBogopoas" (6eH3MH, rekcaH, He()Th, TOTYOJI, IUKIOTeCKaH
)
Ha6op "Kucnotsl opranuyeckue" (KUCIOTa aMUHOYKCYCHasi, KHCIIOTa
OeH30iiHasg, KUCIOTa MacisHas, KHCIOTa MypaBbUHAs, KHUCIIOTa
OJICMHOBAsI, KUCJIOTa MaJIbMUTHHOBAs, KHCIOTAa CTEAPUHOBAS, KUCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)

HaGop "YrieBoabl. AMUHBI" (aHWIMH, AQHWJIMH CEpPHOKMUCIBIA , JI-
[JII0K03a, METUJIAMUH THAPOXJIOPUJ , caxaposa)

3.3.

KommnekT KoNIeKIui
W3 CIIMCKA

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

BU/J] YIIAaKOBKH: KOpOOKa,

ONMCAHUE: HATUUUE

CocTaB KOMILIEKTA:

Komnexnus "Bomokaa"

Konnekuus "KaMeHHBIN yrojib ¥ IPOAYKTHI €ro nepepadoTku”
Komnexnus "MeTtaniabl ¥ ciiaBbl"

Konnekuus "Munepainsl 1 ropHsie nopoast" (49 BuoB)
Komnexuus "Munepanbuble ynoOpenus"

Konnexkuust "HedTb 1 npoaykTsl ee nepepaboTku”
Komnexnug "IlnactMaccer”

Komneknus "Tonauso"

Konnekuus "UYyryHn u crans"

Komnexnnsa "Kayayk"

Konnexuus "kana tBepaoctu”

1 mrr.

1 mrr.
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HaGopel nns MopenupoBaHHsS CTPOEHHSI OPraHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.
4. | ®DU3UKA

CocraB KOMIUIEKTA:!
[lIratus JIEMOHCTPALMOHHBIN: Ha3nauenue: IIPOBEICHUE
JEMOHCTPALIMOHHBIX ONBITOB, OCHOBAaHUE, CTEPKEHb, JIANKH, KOJbIA,
My(TbI: HAIUYUE
CTONUK NOIBbEMHBII:
Tum cTonuka: yaeOHbIi/1abopaTOpHBIH,
0I0pa, CTEP’KEHb BUHTOBOW, BUHT PEr'YJIMPOBOYHBIN: HAIIMUHKE,
(GYHKIMS ObEMA U OIYCKaHUs CTOJMKA: HAIUYUE
M cToYHMK TOCTOSIHHOTO U MIEPEMEHHOI0 HanpsikeHus: Haznauenue: st
MUTAHUS PETyJUPYEeMbIM TEPEMEHHBIM U  IOCTOSHHBIM  TOKOM
IEKTPUYECKUX CXEM,
yacrtota, I '11: 50,

Ob6opynoBanue Ui | moTpedsieMast MOIIIHOCTh, BA: 10

4.1. | nIeMOHCTpaAIMOHHBIX ManomeTp JKHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnwe: s 1 . 1 .
OMBITOB u3MmepeHus: nasieHuss 10 300 MM BOJSHOTO CTONOA BBHINIE W HUXKE

aTMoc(epHOro J1aBJICHHUS,

crexsisinHas U-o0pa3Has TpyOka Ha MO/ICTaBKe: HaJu4ue

Kamepron Ha pe3oHaHCHOM simmke: HasHaueHwe: Ui TEMOHCTpAIUH
3BYKOBBIX KOJieOaHU 1 BOJIH,

JIBa KAMEPTOHA Ha PE30OHHUPYIONINX SIMKAX: HAJIMIHUE,

PE3MHOBBINM MOJIOTOUYEK: HAJTMUHE

Hacoc BakyymHbI C anekTponpuBogoM: HaszHaueHue: co3maHue
paspsHKEHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHWE JKUAKOCTH TPH MOHMKCHHOM JAaBJICHUH, BHEIIHEE U
BHYTPEHHEE JJaBJICHUE U Jp.

Tapenka BakyymHas: HazHaueHne: 1eMOHCTpaus ONBITOB B 3aMKHYTOM
00BeEME C pa3pesKeHHBIM BO3IYXOM,
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OCHOBaHUE C KpaHOM, KOJIOKOJI W3 TOJICTOIO CTEKJIa, DPE3UHOBAs
IPOKJIAIKa, JEKTPUUECKUI 3BOHOK: HAJIM4ne

Benepko Apxumena: Haznauenue: neMoOHCTpanusi I€UCTBUS KUIKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U U3MEPEHUE BEIMUYUHBI BHITAIKMBAIOLICH
CHUTBI,

BEIEPKO, TEJIO LMIMHIPUYECKON (OPMBI, MPYKUHHBIA JUHAMOMETD:
HaJIN4YHe

OruuBo Bo3aymHoe: Ha3HaueHue: JeMOHCTpalus BOCIIAMEHEHHS
rOproYeii CMeCH MpH €€ OBICTPOM CHKATHH,

TOJICTOCTEHHBIM LMJIMHIpP, MOPLIEHb HAa METANIMYECKOM INTOKE C
PYKOSITKOM, IOJICTaBKa IS IIMJIMH/IPA: HATMYHE

[Tpubop 111 nIEeMOHCTpalMM JaBieHUs B KuAKocTU: HazHaueHwue:
JEMOHCTpAIHsI N3MEHEHHS JJABJICHUS C TITyOMHOMN ITOTPYKEeHHUS,

JaTYUK JaBJICHUS, KPOHIUTEHH JUIs KpeIUIeHHWs Ha CTeHKEe cocyja:
HaJIN4YHe

[Tpubop ans nemMoHcTpanuu aTtMoc(hepHOro AaBleHHs (Maraedyprckue
nonywapus): Ha3zHadenuwe: gemMoHcCTpauus CHIbI — aTMoc(epHOro
JTaBJICHUS,

JIBa Pa3bEMHBIX METAUTHYECKUX IMOJyIIapusi C MPOYHBIMH PYYKaMH U
XOPOUIO NPUIIITHU(POBAHHBIMHU KpasiMH, HUIIENIb C KpaHOM: HaJIM4ue,
CO3/1aBaéMO€ BHYTpPHU IIAPOB BaKyyMMETPHUECKOE JaBJICHUE: HE MEHEe
0,05 MIla,

MaKCHUMaJIbHOE pa3phiBarolee ycwine: He Mmenee 90 H

HaGop ten paBHoro oObema: HasHaueHue: ansi ompeneneHuss M
CpaBHEHHs] TEIUIOEMKOCTH H IUIOTHOCTH PAa3JIMYHBIX  TBEPIBIX
MaTepHasoB,

IIMHAPHI U3 Pa3IMYHBIX MaTEPUAIOB: HE MeHee 3 IIT.,

KPIOYKH JUIs OJBEIINBAHUS LIUIMHIPOB: HAJTUYUE

HaGop Tenm paBHoit wmaccel: Hasnauenwe: nns omnpeneneHuss u
CPaBHEHMIO IJIOTHOCTH Pa3IMYHBIX MAaTepHAJIOB,
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UUAJIUHAPHI U3 Pa3UYHbIX MAaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOUYKH JJIs1 MOABEUIMBAHUS LIMJIMHIPOB: HAIMYNE

Cocynel coobOmaromuecs: HasHaueHue: IEeMOHCTpaIUs OJUHAKOBOTO
YPOBHSL OJHOPOJIHOM KUAKOCTH B COOOLIAIOMIMXCA MEXKIY COO0Oi
cocynax pasHoi GpopMmsl,

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

Tpybka Hpiorona: Ha3nadyenue: neMOHCTpanusi OJHOBPEMEHHOCTH
MaJICHUs] Pa3IUYHBIX TEJI B PA3PEKEHHOM BO3yXE,

(GYHKIMS TOIKITIOYSHHS K BAKYYMHOMY HAacoCy: Hallu4ue,

JuinHa TpyOku: He meHee 80 cm.,

PE3UHOBBIC TPOOKH, HUIIIETh: HAIUYHE,

KOJIMYECTBO TEJ B TPyOKe: HE MeHee 3 IIIT.

[Tap [MTackans: Ha3zHauenue: qeMOHCTpauus Nepesadyd mpou3BOIUMOrO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJIe, IEMOHCTpAIHS MOabeMa
KUAKOCTHU TOJT AeCTBHEM aTMOC(epHOTro aBIeHUS,

METaJUIMYECKUI HWJIUHIP C OINpaBaMM, MOPIUIEHb CO IITOKOM, TMOJIBII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HATUYHE,

JUTMHA IUIMHJIpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee § cM

[ITap c¢ kosbrom: Ha3zHaueHuwe: neMOHCTpalus pACIIMPEHUS TBEPAOTO
TeJa MpU HarpeBaHuU,

MTaTUB, METAUTNYECKOE KOJBIIO C MY(TOH, IIap ¢ IENOYKON: HATUINE,
JUIMHA 11eNoYKH: He MeHee 80 MM,

JIMAMETD I1apa: HE MEHee 25 MM

HunuHapsl CBUHLOBBIE €O cTpyroM: Ha3zHaueHue: JaeMOHCTpalus
B3aUMHOTO TIPUTSKEHUST MEXIAY aTOMaMHU TBEPABIX TeE,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 WIT.,

MaTepuas MWJIXHIPOB: CTAJIb U CBUHETI,

KPIOUKU JJIs MOJABEUIMBAHUS: HAIUYHUE,
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CTpYT, HaIpaBJIsIoIIas TpyOKa: HAIM4IKe

[Tpubop Jlenna: Ha3nauenuwe: U1 HCCIEIOBAHUSA 3aBUCUMOCTH
HAIpaBJIEHUS MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHUTHOI'O TIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO ATFOMMHHUEBBIX KOJIEIl: HE MeHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI: HATNYHE

Maruut JyrooOpasHbIii JI€MOHCTPaIlMOHHBbII: Ha3znauenue:
JIEMOHCTpALMs CBOMCTB IOCTOSTHHBIX MarHuTOB,

TUI MarHUTAa: HAMarHUYEHHbIH OPYCOK,

KOJIMYECTBO 1IBETOB MarHuTa: He MEeHee 2,

0003HaueHKE MOJIOCOB MarHuTa: HalIu4yKle

Marnut MOJOCOBOM  JIeMOHCTpalMOHHBIA  (mapa): Hasnauenwe:
JEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHuTOB,

TUIl MarHWTa: HaMarHWYeHHbIH OPYCOK MPSIMOJIMHEHHON (HOPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE MTOJIFOCOB MAarHUTa: HATMYUE

Crpenku MarHuTHble Ha IuTatuBax: HasHadeHume: neMOHCTpanus
B3aMMOJICHCTBHSL  IOJIFOCOB ~MAarHUTOB, OpUEHTAllUM MarHuTa B
MarHMTHOM IIOJIE,

HaMarHW4YeHHasl CTpeJiKa: HaJu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJN4ne

Habop nemoHcTpanmonHslii "InekTpocTaTika" (3J1IeKTPOCKOMNHI (2 mIT.),
cynrtaH (2 mT.), maJioyKa CTEKJISHHAS, TaToyka YOOHUTOBAsSI, ITATHBbI
u3onupyromue (2 mr.)

Mammna  snekTpodopHas  WJIM  BBICOKOBOJBTHBIM  HMCTOYHUK:
Ha3nauenue: g NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHLIMaNa U MOJIy4eHUsI HCKPOBOTO pa3psa,

JICKU Ha CTOMKax: HAJIM4HeE,
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KOJINYECTBO JICHIEHCKMX 0aHOK: HE MEHee 2,
MOJICTaBKa: HaJIU4He
Kommiekt npoBosos: nuna: ne menee 500 mm - 4 wt , 250 mm - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: JJIS MOJKIIOYEHUS JIEMOHCTPAIMOHHBIX
npuboOpoB H  000pyIOBaHHMS K HWCTOYHHKY TOKa, UIi COOPKH
AJICKTPUYCCKUX IIETIeH, BKJIIOYas 3JeMeHThl U3 paboTel "[locTosHHBII
AIEKTPUUYECKUN TOK"
[lITaTuB J1abOpaTOPHBINA C ACpKATEIIMU
BECHI JJIEKTPOHHBIE
MEH3YpKa, rpezaen usmeperus 250 mi
nunamometp 1H
nuHamometp SH
UUJTUHAP CTAIbHOM, 25 cMm3
UUJIUHAP aTFOMUHUEBBIN 25 cm3
IUAJTUHAP aTIOMUHUEBBIN 34 cm3
WIMH]IP MIACTUKOBBINA 56 cM3 (s u3MepeHusl CUibl ApXumesa)

O6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX padoT u | npyxunHa 10 H/m

4.2. | yueHndyeckux omnbIToB | Tpy3sl o 100 r (6 mT.) 8 mr. 4 .

(Ha 0a3e KOMILIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAeT Maccy ¢ marom 10 T

MepHas JICHTa, THHEHKA, TPAHCIIOPTHP

OpYCOK C KPIOYKOM M HUTBHIO

Harpasysitomas JuHo He MeHee 500 mm. J[okHBI ObITH 00ecTIeueHb
pa3Hbie K03 (GUIIMEHTHI TPeHUS OpYyCKa MO HAMPABJISIOIICH

CEKYHJIOMED AJIEKTPOHHBIN C TATYMKOM

HATPABIISIONIAS CO MIKATION

OpYCOK JIepeBSHHBIN C ITYCKOBBIM MarHUTOM

HUTSHOU MasiTHUK C TPY30M C IYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
W3MEHEHUS JUIMHBI HUTH

pbIyar
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0JIOK MOJIBUXKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETP

WMCTOYHHUK TUTAHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENb C BBIXOIHBIM
HampspkeHneM 36-42 B wim OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEeryJIUPOBKHU BBIXOIHOTO HAIIPSIKEHUS

BOJILTMETP JIBYXIIpenesbHblii (3 B, 6B)

amnepMetp aByxnpeaenbHbiil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIN pe3uctop (peoctat) 10 10 Om
COEIMHUTEINbHBIE TPOBOJA, 20 mIT.

KITIOY

Ha0Op NPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparomas n1uH3a, poxycHoe paccrossaue 100 Mmm
cobuparonias JMH3a, GoKycHoe paccTosiHue SOMM
pacceuBaromias 1uH3a, GOKYCHOE pacCTOSHUE -75MM
AKpaH

ONTHYECKasl CKaMbsI

cnang «Mognenb npeameray

OCBETHUTETh

MOJYUMWIMHAP € MJIAHIIETOM C KPYTOBBIM TPAHCIIOPTUPOM
[Tpubop 11 M3ydeHus ra30BbIX 3aKOHOB

Kanumnsiper

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

3epkano

JlazepHas yka3ka
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[Tomstponn B pamke
Illenu FOura
Karymika MoTok
bnox nuonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiiky Jxene3Hble B 0aHKe
TexHoJiornYecKasi HANPABJIEHHOCTD

PoGororexnuueckuit HaOOp npeaHa3HAYeH Ui M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JI0OB U MEXaHH3MOB, HEOOXOIUMBIX IS
CO31aHUs pOOOTOTEXHUYECKUX YCTPOMUCTB.
HaGop mnpencraBinser coOOH KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HabGop mo3Bonser coOupare (M HpOrpaMMHpOBaTH COOMpaeMble
MOJIEJIH ), U3 AJIEMEHTOB, BXOSIINX B €r0 COCTaB, MOJIEIN MEXaTPOHHBIX

. U poOOTOTEXHUYECKHMX  YCTPOMCTB €  aBTOMAaTHU3UPOBAHHBIM

OO6pa3zoBaTeabHBIN .
yIpaBjIe€HUEM, B TOM YHUCII€ HA KOJECHOM XOJy, a TaKKe KOHCTPYKIUH,
KOHCTPYKTOP s
1 | upaxmuks  6rnounoro | CCHOBAHHBIX Ha HCTOIB30BAHUH nepead (B TOM 4YHcIe YEpBAYHBIX U 1 wr. | e
pa

IpOrpaMMUPOBAHUS ¢
KOMIUIEKTOM JaTYUKOB

3y04aThiX), a TAKKE pbIUaroB.
CBETONMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

KonmruecTBo mopToB BBOAA/BBIBOA HA KOHTPOJLIEpPE HE MeHee 6
KonndecTBO KHOIOK HEe MeHee 4

OO011€e€e KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

1) mporpamMmmupyemsblii OJOK yHpaBlieHHs, KOTOPBIH MOXET paboTarh
ABTOHOMHO U B IIOTOKOBOM PEKUME;

2) cepBOMOTOPHI

3) 1aTYMK CHUJIBI

Oelloli  IIOACBETKOM Ha




HaumenoBanme
o0opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

4) naTyuK pacCTOSIHUS

5) naT4MK 1BETA

6) akKyMyJsiToOpHast OaTapest

7) I1nacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIFOYasi epPOpPHUPOBAHHBIC
DJIEMEHTHI: OaKu, KyOUKH, OCH U BaJbl, COCIUHUTEIBHBIC dJICMCHTHI K
OCsSIM, IIECTEPHM, TMPEIAHA3HAYCHHBIC JUISl CO3JAaHUS UEPBSIYHBIX U
3y04aThIX Niepead, COCIUHUTEIBHBIC H KPETICKHBIC JICMEHTHI;

7) [TporpammHuoOe oOecrieyeHue, UCTIOJIb3yeMOe JUIs
POrPaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX MOJACIEH W
YCTPOMCTB, JOCTYITHO JJIsi CKAYMBaHUs U3 ceTH MHTepHeT

OO6pa3zoBaTeabHBIN
Ha0Op 1O MEXaHHKeE,
MCXAaTPOHHKE )51
pPOOOTOTEXHUKE

KoMmmuiekT 17151 u3yyeHust OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKU

HaGop nomkeH ObITh IpeHAa3HAYEH Ul IPOBEACHUS YUeOHBIX 3aHATUI
[0 3JEKTPOHMKE M CXEMOTEXHHMKE C MEeNbl0 H3ydeHHs Hauboiee
pacIpoCTPaHEHHOM 3J1eMEHTHOW 0a3bl, MPUMEHSIEMOM sl MHKEHEPHO-
TEXHUUYECKOT0 TBOPYECTBA YYalllUXCsl M pa3pabOTKH y4eOHBbIX Mojemneit
po6oTtoB. HaGop 1omkeH MO3BOJATH y4yallUMCsl Ha MPaKTHUKE OCBOUTH
OCHOBHBIE  TEXHOJOTMM  IPOEKTUPOBAHHUS  POOOTOTEXHUYECKUX
KOMIIJIEKCOB Ha IpUMepe y4eOHbIX MOee poOOTOB, a TAKKE U3YUYUTh
OCHOBHBIE TEXHHUYECKHE pELIEHUS B O00JacTH KUOEpPHETUYECKUX H
BCTPAUBAEMBIX CUCTEM.

B coctaB kommiekTta [JODKEH BXOAWUTh HA00Op KOHCTPYKTHUBHBIX
AJIIEMEHTOB Il COOPKH MakeTa MaHWUIYJISIIHOHHOTO POO0Ta, KOMIUIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB Uil COOpKM MakeTa
MOOUJILHOTO PO0OTa U T.II.

B cocraB xomIuiekTa BXOAWUT HAOOp 3JMEKTPOHHBIX KOMIIOHEHTOB JIJIs
HN3YUCHUA OCHOB JJICKTPOHHUKHW W CXEMOTCXHHKH, a TAKKEC KOMIIJICKT
OPUBOJOB W  JAaTYMKOB  pA3jIMYHOrO TUHA I Pa3paboOTKU
p06OTOTeXHI/I‘—IeCKHX KOMIIJIEKCOB.

B coctaB KOMIUIEKTa JOJDKHO BXOIMTH: MOTOPBHI C DHKOJEPOM - HE

1 mrr.

1 .




HaumenoBanme
o0opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

MeHee 2IIT, CEPBONPHBOJ OONBIION - HE MeHee 4IIT, CEepBOIPHBO
Majblii - HEe MeHee 2T, WH(PpaKpacHBIA JAaTYUK - HE MEHee 31T,
yJIbTPa3BYKOBOM JaTUMK - HE MEHEE 3IIT, JaT4UK TEMIIepaTypbl - HE
MeHee lmIT, [OaTYMK OCBEIIEHHOCTH - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPHI, CBETOUOIbI
pa3IMYHOTO HOMHMHAJNA), KOMILIEKT  IPOBOJOB JJisi OecraeyHoro
NPOTOTHIIMPOBAaHUS,  IJJaTa  OeCcrmaeyHoro  MPOTOTHUIIMPOBAHUS,
AKKYMYJIATOD U 3apsSAHOE YCTPOHCTBO, .

B cocTaB xomIuiekTa 10JKEH BXOIUTh IPOrpaMMUPYEMBbIA KOHTPOJLIED,
nporpammupyemsiii B cpeae Arduino IDE mnm aHanmorugHeix ¢cBOOOIHO
pacipocTpaHsIeMbIX cpemax  pa3pabOTKH. [TporpamMmmMupyemslii
KOHTPOJIJIEP JODKEH 007aJaTh MOPTaMU ISl TTOAKIIOUEHUs IU(PPOBBIX
U aHajoroBbix ycrpoictB, unrepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocTtaB kOMIUIEKTa JOMKEH BXOAMTh MOAYJIb TEXHUUYECKOTO 3PEHUS,
MPEJICTaBISIIOIIMI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, 4yacToTa sapa He
meHee 1.2 I'Tu, o6bem O3V - He meHee 512MO, 00beM BCTPOEHHOM
namsTé - He MeHee 81'0), MHTErpuUpOBaHHON KaMepol (MaKCHMallbHOE
paspelieHre BUIEONOTOKa, nepeaaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHYECKOH CHCTEMOM. Monyib
TEXHUYECKOTO 3pEHUs JOJDKEH 00JaaaTh COBMECTUMOCTBIO  C
pPa3IMYHBIMM  IIPOTPAMMHUPYEMBIMH  KOHTpPOJUIEpPAMH C  MOMOIIBIO
untepdetricoB - TTL, UART, 12C, SPI, Ethernet. Monynp TeXHHYECKOTO
3peHusi JIOJDKEH WMETh BCTPOEHHOE MpOTrpaMMHOE oOecleueHue Ha
OCHOBE OTIEPAIIMOHHONW CHCTEMBI Linux, MO3BOJISIIOIIEE OCYIIECTBIATH
HACTPOMKY CHCTEMBbI MAIIMHHOTO OOy4YeHUs MapaMeTpOB HEUPOHHBIX
ceTeil s oOHapyX eHHs OOBEKTOB, OMpPENENCHHUs] MX MapaMeTpoB U
JTaJbHENIeH nIeHTUPUKAIIIH.




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHu3auni, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHus ABJIAIOLIMXCHA
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
Kommiekt pomkeH obecrnednBaTh BO3MOXKHOCTh HW3YUEHHsS OCHOB
pa3pabOoTKK NPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, pemieHnii B cdepe "HMHTepHeT Bemiei", a Takke pEIICHUN B
o0nacT poOOTOTEXHUKH, UCKYCCTBEHHOI'O MHTEIEKTa U MAIIMHHOTO
00y4eHwUsI.
KomnbroTepHoe o0opy1oBanue
®opm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJHuKe;
Pycckas packiaika KiaBUaTypbl: HATHYHE,
Juaronaine skpaHa: He MeHee 14 MoiiMOoB;
Paspemenue skpana: He meHee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KoanyecTBO MOTOKOB: HE MeHee §;
ba3oBas TakToBas yactoTa npoueccopa: He menee 1 ['T;
MakcumanbHasi TAKTOBas 4acToTa mpoieccopa: ne menee 2,5 I'T;
Kbomr-nmamars mporneccopa: He MmeHee 6 MoOaiir;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0ailT;
1 HoyT6yx O0beM nmoaaep>)KUBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3 . 2 .

pacmupenus): He meHee 24 ['0aiT;

O0wem HakommTens SSD: He menee 240 I'0aiir,

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MeHee 6 JacoB,

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIATOpoM: He Ooiee 1,6 kr,
Buemnuit untepgeiic USB crannapra He Hike 2.0: He MeHee ABYX
CBOOOTHBIX.

Buemnuit untepgeiic LAN (B ciiydae oTCyTCTBHS Ha KOpIyce,
npenoctasisaTe Ethernet aganrep USB-RJ-45);

Hanmune momyneii u narepdeiicoB (MCMoIb30BaHNE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI;

becripoBoanas cBs3p Wi-Fi: Hanuune ¢ nonaepxkoil crangapra [IEEE
802.11n, unm coBpeMeHHee;




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

CKaHep, KOIHUp)

TexHoNOoTHs MeYaTH: Jla3epHas
MakcumanbsHoe paspemenue neyatu: He MmeHee 1200x1200 touexk;
Unrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanue OopraHusanmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHus SIBJISIIOLLMXCS
MaJOKOMIUICEKTHBIMH, €/1.
MAaJIOKOMIIVIECKTHBIMHU, €/1.
HU3M.
HU3M.
Web-kamepa: Hanuue;
Manunynstop "Mbllb'": HaIU4KE,
[TpenycranoBiennas OC ¢ rpaduuecKuM MOJIB30BaATEIIHCKUM
unTepdeiicom, obecrneunBaroias padboTy pacpoCTPaHEHHBIX
00pa3zoBaTeNbHBIX M O0MIECHCTEMHBIX MTPHJIOKEHUN: HAJTUUHE.
Tun yctpoiictBa: MOV (pyHKIMH 1e4aTH, KOMMPOBAHUS,
CKaHUPOBAHHUA);
®opmat Oymaru: He MeHee A4;
Moy (mpunrep, p y . ’
2 [IBeTHOCTD: YepHO-0OEbIii; 1 wr. 1 .




MNPOP®UJIbHBIN KOMILUIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoauuecTBO eqMHHUIL IS

npoguiabHoro Konu4yecTBo equHun st
KOMILJIEKTa IIpO(l)l/IJII)HOFO
Ne Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYCCKHUE XaPAKTEPUCTUKH (Oﬁme06pa30BaTeﬂl’H]’Ie KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvu, He (MaJIOKOMl'[JIeKTHbIe
ABJIAOLIHECH 06me06pa3OBaTenbﬂme
MaJ]OKOMIIJIeKTH])IM), opraHm.aunn), €. U3M.
€. U3M.
BA3OBASI (OBS3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAs] HAIPABJIEHHOCTH
ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUH B
OCHOBHOM IIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH yUaIUXCsl.
Kommnekranus: becipoBoiHO# MynbTUIATYUK 110 OUONOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auarna3zonoM udmepenus 0...100%
JlaT4MK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUsI He ke ueM oT 0 10
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
JlaTuuk TemmnepaTypsl ¢ JMara3oHOM U3MEPEHHs He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUMANa30HAMU U3MEPEHHUs He yxe ueM oT ()
1o 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm
1. 110 OMOJIOTHH N 3 mT. 2 mmT.
S JlaTunk TeMIepaTypbl OKpyKarollel Cpeibl C IUana3oHOM U3MEpPEHUs He

yxe ueM oT -20 mo +40

AKkceccyapsl:

Kabens USB coequHUTENBHBIH

3apsigHOE yeTpoiicTBO ¢ KaberneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu 1udpoBoii madbopatopuu
Hudposas Buneokamepa ¢ METAIIMYECKUM IITATUBOM, pa3pelIeHHE HE
menee 0,3 Mnukc

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 30 padot

YnakoBka




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He

KoanvecTBo equmHuL A1
npoguiabHoro
KOMILIEKTA
(MaJIOKOMILJIEKTHbIE

ABJISAIOIIHECS o01eodpa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
€. U3M.
Hanuune pycckos3pMHOTO caiiTa NOAAEPKKH, HAIMYNE BUIEOPOIUKOB.
ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT MO XMMHUH HA YPOKaX B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEITEIbHOCTH yUaIuXCsl.
Komruiekranus:
becnipoBogHOM MYITHAATYUK IO XUMUHU C 4-MSI BCTPOCHHBIMU JTATYMKAMH:
Hatuuk pH ¢ nuanaszonom nsmepenus He yxe yem ot 0 no 14 pH
JlaTuuk BBICOKOW TeMIepaTyphl (TEpPMONAPHBII) ¢ JUAa30HOM U3MEPEHUS
He yxe yeM oT -100 go +900C
JlaT4uK 3JIEKTPONPOBOAUMOCTH C AUANa30HAMHU U3MEPEHUs HE yxe ueM OT ()
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MkCm
JlaTuuk TemmepaTypsl INIATUHOBBIN C IMAa30HOM U3MEPEHUS HE y)KE YeM
ot -30 o +120C
[udposas nadboparopus ) )
1O XHMHH (yueHmecKas) OtnenbHbBIE I[aTIII/IK‘I’/I. 3 mIT. IIT.
JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM
AKceccyapsl:
Ka6ens USB coeqnHUTENBHBIH
3apsiiHOoe ycTpoicTBO ¢ kKabernem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauu LudpoBoi 1abopaTopuu
Hab6op nmabopaTtopHoii OCHacTKH
[IporpamMmmMHoe obecrieueHue
MeTtoaudeckue pekomeHaanuu He menee 40 padot
Hannune pycckosi3pIMHOTO caiiTa MOAAePKKU
Hanuune Bugeoponkos.
Hudposas nadoparopust | OGecreynBaeT BBHITIOJIHEHUE SKCIIEPUMEHTOB TI0 TeMaM Kypca (hU3UKH.
o usuke Kommnekranus: 3 wr. 2 .

(yuenunueckas)

becripoBoiHOM MyNIBTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH JTaTYHKAMU:




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

[udpoBoii gaTyuK TeMIEpaTyphl ¢ AUAMA30HOM U3MEPEHUSI HE y)KE YeM OT -
20 o 120C

Hudposoii gaTynk aOCOIIOTHOTO JaBJICHUS C JUAMa30HOM U3MEPEHUS HE
yxke yem ot 0 1o 500 xI1a

JlaTuuk MarHUTHOTO TOJIS C TUANIa30HOM U3MEPEHHS He yxke 4eM oT -80 110
80 mTn

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

JlaTuuk TOKa HE yxe yeM ot -1 1o +1A

JlaTuMk akcenepoMeTp ¢ ImoKa3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOMCTBA:

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

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsgHoe ycTpoiicTBO ¢ kaberneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHncTpykTop A mpoBeeHus: IKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy Hu(poBoi 1abopaTopuun
[IporpamMmmHoe obecrieueHue

Meroanueckue pexomenaamnuu (40 pador)

Hanunuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hannune Buaeopoamkos.

KomnbroTepHoe o0opy1oBanue

4. HoytOyx

dopm-dakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KIIaBUaTypa: HaJIU4IuE;
Pycckas packiagka KJIaBuaTypsl: HaIUUKE;
JlnaroHans 3kpaHa: He MeHee 14 T0iMOoB;
Pa3pemenne skpana: He meHee 1920x1080 nukcenen;

3 mIT.

2 1IIT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

KonuuecTBo simep mpoiieccopa: He MeHee 4;

KomnyecTBo MOTOKOB: HEe MeHee §;

basoBas takroBas yacrtora npoueccopa: He meHee 1 I'T';
MakcumanbHasi TAKTOBasl 4acToTa mpoieccopa: He menee 2,5 I'Tr;
Kami-mamste mporeccopa: He MeHee 6 MOauT;

OO0BeM yCcTaHOBIJICHHOW OTICpAaTUBHOW MaMsTH: He MeHee 8 '0aiiT;
O6beM noaepKUBAEMON OTIepaTUBHON MaMATH (111 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['6aiit;

O60wem Hakonuteld SSD: ne menee 240 I'6aiir,

Bpewmst aBToHOMHO# paboThl OT 6aTapeu: He MeHee 6 4acoB,

Bec HOyTOYKa C yCTaHOBJICHHBIM aKKyMYJISTOpoM: He Ooiee 1,6 kr,

Buemnuit untepgeiic USB crangapra He Hixke 2.0: He MEHee IByX CBOOOIHBIX.

Buemanii uatepdeiic LAN (B ciydae oTCYTCTBHSI Ha KOPITyCe, TPEIOCTABIIATh
Ethernet anantep USB-RJ-45);

Hannune momyneii u uaTepdeiicoB (MCNOIb30BaHUE IEPEXOAHUKOB HE
npenycmotpero): VGA, HDMI;

becnipoBoanas cBsa3p Wi-Fi: nHannune ¢ noanepxkkoii crangapta IEEE 802.11n,
WM COBPEMEHHEE;

Web-kamepa: Hannuue;

Manunynsarop "Mbllb": HaIU4KUE;

ITpenycranosnennas OC c rpaduyeckuM MosIb30BaTeILCKUM HHTEpdEeiicoMm,
obecneunBarolas paboTy paclpoCTPaHEHHBIX 00Pa30BaTENIbHBIX U
00ILECUCTEMHBIX IPUI0XKEHUI: HAIUYHE.

MOV (nmpunrep, ckatep,
KOIIUD)

Tun ycrpoiicta: MOV (pyHkunu neyatu, KONUPOBAHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;

[IBeTHOCTD: YepHO-OETBI;

TexHosorus nevyaru: ga3zepHas

MakcumanbHoe pazpemieHne nedatu: He meHee 1200x1200 touek;
Wntepoeiice: Wi-Fi, Ethernet (RJ-45), USB.

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pasoBaTebHbIE
OpraHu3auuu), el. u3M.

JAOINOJIHUTEJIBHOE OBOPYJ1OBAHUE

EcTecTBeHHOHay4YHAasl HANIPABJIEHHOCTD

[Mudposas nadbopatopust
l. 1o OuoJsioruu
(yuenunueckas)

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUH B
OCHOBHOM IIKOJIE ¥ TPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTU YUALTHXCS.
Kommnexranus: becipoBoiHON MyIbTUIATYUK 110 OMOJIOTHH € 6-10
BCTPOEHHBIMU JaTYMKAMMU:

JaTtunk BnaxxHocTH ¢ quanazonom uzmepenus 0...100%

JIaT4MK OCBEIEHHOCTH € AMaNa30HOM U3MepeHUs He yxxe ueM oT 0 10
180000 1k

Haruuk pH ¢ quanazonom usmepenus He yxe dem ot 0 no 14 pH

JlaTuuk Temneparypsl ¢ Juana3oHOM U3MEpeHHsl He yxke yeM oT -20 10
+140C

JlaTuuk 31EeKTPONpPOBOAUMOCTH C AMANa30HaMU U3MEpEHUsI He yxke ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MxCm

JlaTuuk Temnepatypbl OKpy>Karollei cpeibl C 11ana3oHoM U3MEpEeHus He
yxke ueM ot -20 o +40

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIHI

3apsiiHOe yeTpoicTBO ¢ kKabernem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuu
[udposas BureokamMepa ¢ METANIMYECKUM IITATHBOM, pa3pelieHre He
menee 0,3 Mmmkc

ITporpammHoe oOecnieueHue

Meroandeckue pexkomeHaanuu He meHee 30 padoT

YnakoBka

Hanuuue pycckosi3pIuHOT0 caiiTa NoJIepKKU, HATNYNE BHICOPOIUKOB.

1 mrr.

2. ITudposas madbopaTopust

ObecnieuynBaeT BHINOIHEHUE JAOOPATOPHBIX PA0OT MO XMMUH HA YPOKaX B

1 mT.

1 mrT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

10 XUMHH (YICHHYECKas)

OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON e TEIbHOCTH YUaIUXCS.
Kommnekranus:

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

JlaTuuk BBICOKOW TeMIepaTyphl (TEPMONAPHBIN) ¢ JUAMa30HOM U3MEPEHHUS
He yxe 4eM ot -100 o +900C

JlaTuuk 3IEeKTPONPOBOJAUMOCTH C AMANa30HAMU U3MEPEeHHUs He yke ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MxkCm

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

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsgHOoe ycTpoiicTBO ¢ kaberneM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu HudpoBoit 1abopaTopuu

Ha6op nabopaTopHoit ocHacTKH

[IporpamMmmMHoe obecrieueHue

Meroanueckue pexkomeHaanuu He meHee 40 padot

Hanunuue pycckosi3pI9HOTO caiiTa MOAIePKKU

Hannune Buaeopoankos.

Hudposas maboparopust
no ¢usuke
(yuenuueckas)

ObecrieynBaeT BBHIMTOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Komiuiekramnus:

BecripoBoHOM MyTETHAATUUK 110 PU3UKE C 6-F0 BCTPOCHHBIMH TaTYHKAMHU:
[udposoit gaT4MK TEMIEPATYPHI C AUATTA30HOM U3MEPEHUS HE Y)KE UeM OT -
20 mo 120C

udposoit gaTunk aGCOTOTHOTO JABIEHUS C JUANA30HOM U3MEPEHUS HE

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

yxe yeM oT 0 1o 500 klla

JlaTuvK MarHUTHOTO MOJISl C AMANa30HOM U3MEpEHUs He yxke yeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM ot -2 10 +2B
oT -5 mo +5B; ot -10 no +10B; oT -15 m0 +15B

JlaTunk TOoKa HE yxe yem ot -1 10 +1A

JlaTuuk akcenepoMeTp ¢ oKa3aTessiMi He MeHee ueM: £2 g; +4 g; +8 ¢
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Kabens USB coenuHUTENBHBIN

3apsiiHOe yeTpoicTBO ¢ kKabernem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11st mpoBeieHHs SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuu
[IporpamMmmMHoe obecnieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pyccKosi3pIMHOTO caiiTa moAAEePKKU

Hanuune Bugeoposnkos.

[Mudposas nadbopaTopust
1o GU3HOJIOTUH
(mpoubHBIN ypOBEHB)

ObecnieunBaeT NPOBEACHNUE UCCIIEOBAHUS 110 (GYHKIIMOHUPOBAHUIO
yenoBeyeckoro opranusma. Kommiekramus: becripoBoiHoi MyabTHIATUMK
10 (PU3HOIJIOTHH C 5-10 BCTPOCHHBIMH JaTYHKaMH: J[aTIuK apTepruaTbHOTO
nasienud (0...250 MM pr. cT.)

JlaTuuk mynbca ¢ 1uana3oHoM n3MepeHus He yxxe 4yem ot 30 o 200 yu/mMuH
JlaTyuk TeMnepaTypsl Teja ¢ AMana3oHoM U3MEpPEHHs He Y)Ke 4eM oT +25 110
+40C

JlaT4uK 4acTOTHI AbIXaHUS C AMANa30HOM MU3MepeHUs He yxe ueM ot 0 10
100 1ukII0B/MUH

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

JlaTuuk ycKOpeHus ¢ nokasaresnsimMu +2 g; +4 g; +8 g

OTtnenpHBIE yCTPOUCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 no 14 pH
JlaTuMk cuioMep ¢ Auana3zoHoM HU3MepeHus He yxe yeM ot -40 no 40 H
JlaT4MK OCBEIICHHOCTH C JUANa30HOM M3MEpEHUsl He ke ueM oT 0 710
180000 nx

AKceccyapsl:

Kabens USB coenuHUTENBHBIN

3apsimHOE yCTpOicTBO ¢ KabemeM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 1t mpoBeieHus SKCIIEPUMEHTOB

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoi 1adopaTopuun
[IporpamMmmMHoe obecnieueHue

MeTtoauueckue pekomeHaanuu He menee 20 pabot

Hannune pyccKosi3pIMHOTO caiiTa mOAAECPKKU

Hanuune Buaeoposnkos.

Hudposas maboparopust
10 DKOJIOTHH

ObecnieunBaeT MPOBEICHUE YIEOHOTO SKOJIOTUUECKOTO MOHUTOPHHTA
WHCTPYMEHTAIbHBIMH MeToaMu. Habop nmpumeHsieTcst pu u3yuyeHun
9KOJIOTHUH, OMOJIOTUH, XUMUH, Teorpad i U MPUPOIOBEICHNUS, & TAKXKE TS
WHJIMBUIyaJIbHBIX UCCJIEIOBAHUS U MIPOEKTHOM AESITEIIbHOCTU HIKOJIBHUKOB.
Kommnekranus: becipoBoiHON MyIbTHIATYMK IO YKOJIOTHUYECKOMY
MOHUTOPHHTY C 8-10 BCTPOEHHBIMU JaTUNKaAMU:

JlaT4MK HUTPAT-HOHOB

JlaT4MK XJIOPUA-UOHOB

JHatuuk pH ¢ nnamnaszonom n3mepenus He yxe yem ot 0 1o 14 pH

JaTunk BnaxxHoCTH ¢ quanazonoM uzmepenus 0...100%

JlaTurK OCBEMICHHOCTH C MANa30HOM M3MEPEHUsI He yke ueM oT 0 110

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

180000 1k

JlaTuuk Temneparypsl ¢ [uana3oHOM U3MEpPEHUS He yke 4eM oT -20 10
+140C

JlaT4uK 3JIEKTPONPOBOAUMOCTH C AUANa30HAMU U3MEPEHUs HE yxe yeM OT ()
10 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MkCm

JlaTunk TemmnepaTypsl OKpY>KaroIIel Cpeibl C TUarna3oHoM U3MEPEHUS HEe
yxke ueM oT -20 o +50C

OTtnenbHBIC JATYUKHU:

Jlatuuk 3ByKa ¢ QyHKIHEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'y go 8 kI

JlaTuuk BIAXHOCTH MOYBBI C AMANAa30HOM HU3MEPEHUs He yxe ueM ot 0 10
50%

Jatuuk kuciopona ¢ nuana3oHom usmepenus ot 0 1o 100%

JlaT4uK ONMTHYECKON IIOTHOCTH 525 HM

JlaTuuk onTudeckon mioTHocTu 470 HM

JlaTauk TypOMANMETp ¢ TUana3oHOM u3MepeHus He yxe ueM oT 0 1o 200
NTU

JlaTuMK OKMCH yriaepoja ¢ AuanazoHoM u3MepeHus He yxe yeM ot 0 go 1000
ppm

AKceccyapsl:

Kabens USB coenMHUTENBHBIN (2 IIT.)

3apsimHOe yCTpoicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

CrepxeHb ISl 3aKpeTIeHUs JaTYMKOB B IITATHBE

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu UGpoBo 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomeHaanuu He menee 20 pabot

YnakoBka




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hammuaue PYCCKOA3BIYHOI'O caiita MOAACPIKKH, HAJTMYIKWC BUACOPOJIUKOB.

Muxkpockorn nuppoBoi

Tun Mukpockorna: 6uoJIOrHIecKui

Hacanka Mukpockona: MOHOKYJISIpHas
Haznauenue: nabopaTtopHblit

MeTtoJ ucciieIoBaHus: CBETIIOE 10JIe
Matepuain ONTUKU: ONTHYECKOE CTEKIIO
YBenuueHue MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

OO6vbextuBsl: 4x, 10X, 40xs (MOANpPY>KUHEHHBIN)
PeBonbBepHas rojgoBka: Ha 3 00bEKTHBA

Tun noacBeTKu: 3epKajno Wi CBETOIUO]
Pacrniono)xeHre noJICBETKN: BEPXHSISI U HUKHSISA
Marepuan kopmyca: MeTaul

[IpeameTHsIit cTonuk, MM: 90

Ucrounuk nmuranus: 220 B/50 I'g

Yucno meranukcenen: |

1 mrr.

1 mrr.

Ha6op OI'D o xumuu

B nabop BxoasT Beckl 1abopatopHbie aekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOPOHKA KOHMUYECKasl, MaJlouKa CTeKJIsSHHAas, npooupka I1X-
14 (10 wTyk), cTakaH Beicokui ¢ HocukoM BH-50 ¢ meTkoif (2 mTykn),
LHWINHAP U3MepUTENbHBIN 2-50-2 (CTEKJIIHHBIN, C IPUTEPTON KPBIIIKON),
MTaTUB ISl MpoOupok Ha 10 rHE3 N, 3aKUM MPOOUPOITHBIN, IITATETh-
noxeuka (3 mwTykn), Habop GpIaKOHOB AJIS XpaHEHUs paCTBOPOB U
peakTuBOB (00BheM dakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00beM
¢nakona 30 mit - 10 KOMIUIEKTOB 10 6 IITYK), LUIHHJP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mrykn), ctakan Beicokuit S00 M (3 mTyku), Habop
epuIel Al MBIThS TOCYABI (€pI sl MBIThS TPOOUPOK - 3 MITYKH, €pII JUIs
MBIThsI KOJIO - 3 WITYKH), XanaT Oenblit X/0 (2 WTyKH), epyaTky pe3nHOBBIE
XMUMHYECKHEe CTOHKHUE (2 MTYKH), OYKHU 3aIIUTHBIE, PUIBTPHl OyMasKHbIE

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

(100 mTyk), roproyee ais cniuptoBok (0,33 ).

B cocraB HabOp BXOJAAT peakTHBBI: AIFOMUHUI, KeJe30, COISIHASL KUCIOTa,
METHJIOpaHXK, peHosiTaienH, aMMHUaK, EPOKCUI BOJOPOIa, HUTPAT
cepebpa u apyrue; B 00IIeH CII0KHOCTH - 44 pa3InIHBIX BEIIECTB,
UCTIOJIb3YEMBIX JUISl COCTABJICHUSI KOMILJICKTOB PEaKTUBOB IPH MPOBEIACHUN
9K3aMECHAIIMOHHBIX SKCIICPUMEHTOB 10 KYpCYy MTKOJIBHON XHMHUHU.

VYueOHas maboparopus
10 HEUPOTEXHOJIOTUU

B cocraB BxogsT:
Cencop Tun 1 He menee 1 mr., o6ecrnedrnBaeT BO3MOKHOCTb PErUCTpaluu
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH MBI (31€KTpoMuorpammsl, IMI).

PGFI/ICTpaHI/IH AO0JI’KHA OCYHICCTBIISICTCA HCMHBA3MBHO, CYXUMU 3JICKTPOAAMMU.

B03MOKHOCTBIO KpEIUIEHHS K pyKe YeJI0BEKa, YTO JOJKHO /1aBaTh
BO3MOXXHOCTb PETUCTPUPOBATH IEKTPUUECKYIO aKTUBHOCTHU MBIIIIIBI B
o0JacTH, Hajl KOTOpOi pacnonaraercs kperuienue. [Ipu HanpshkeHun
MBIIIBI JOJIKHA ObITH 0OecIiedeHa BO3MOKHOCTh HAOI0OI€HUS TyYHOCTH
curHaina (t.e. npucyrcrsue OMI'), npu paccnabaeHUn MBIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He meHee 1 mr., o6ecrneynBaeT BO3MOKHOCTb PETUCTpaluu
curHazna goromieruzmorpammsl (PIII") onTuueckum myrem, 3a c4er
M3MEHEHMSI OTPaKEHHOTO OT KPOBEHOCHBIX COCY/I0B CBETA, 00bEM KOTOPBIX
M3MEHSIETCA M10J1 BO3JICHCTBUEM ITyJIbCOBOM BOJHBI. CeHCOp AOKEH OBITh
o0ecreyeH BO3MOKHOCTBIO KPETJICHHUs K TIOIYIIEeUKe Majblla YeJIOBEKa.
Cencop Tun 3 He meHee | mT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
curHasa snekTpokapauorpammsl (OKI') He HTHBa3UBHBIM CIIOCOOOM;
peructpauud I, II u [l oTBe1eHNI; TOAKIIFOYEHUS PIEKTPOIOB K CEHCOPY €
MOMOIIIBIO COEIMHUTENBHBIX MPOBOAOB, 000pynoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 ne menee 1 mr. obecriednBaeT BO3MOXKHOCTb: PETUCTPAIUN
CUTHaja KoxkHo-ranbBaHnueckoil peakuuu (KI'P), peructpanus kotoporo

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pasoBaTebHbIE
OpraHu3auuu), el. u3M.

OCYILECTBIISICTCS Ha IOCTOSSHHOM TOKE; TIOJKIIFOUEHHSI K TeJly YeJlOBeKa C
IIOMOUIBIO CYXUX 3JIEKTPOAOB, IOJKIIOUEHHE KOTOPBIX K CEHCOPY
ocyuectsisiercs ¢ nomouisio TouchProof pazbemos.

Cencop Tun 5 He menee | mrT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JICKTPUYECKON aKTUBHOCTU Mo3ra (931") ¢ moMoLIbI0 CYyXHUX
HEUMHBA3UBHBIX 3JIEKTPOOB; PErHCTPALIMH 3JIEKTPUUECKON aKTUBHOCTHU
pa3HbIX J0JeH MO3ra; NOJKIIOUEHUS 3JIEKTPOJIOB K CEHCOPY C TOMOILBIO
COEIMHUTENILHBIX MPOBO/IOB, 000pynoBanHbIX TouchProof pazsemamu;
3aKpeIUICHUs 3JEKTPOJIOB HA IOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee | mT., o0ecrieunBaeT BO3MOXHOCTb: PETUCTPALIUN
curHaa kosedanus rpyaHoi kietku (CeHcop IbIXaHMs); ONpeaesIeHUsS
9aCTOTHI JIBIXaHHUS.

YcrpoiicTBo 11 cO0opa JaHHBIX OT CEHCOPOB U Nepeaun Ha MepCOHATbHBIN
KOMIIBIOTEp 00ecreynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUYEHHBIX
K HEMY CEHCOpOB U OTIIPaBKY Moiy4eHHbIX AaHHbIX Ha [IK. [Tonkmodyenne
nentpainbHoro moayis k I1K ¢ momompro USB-kaGens. LlenTpanbubrit
MOJlyJIb UMEET He MeHee | IT,: ranbBaHndeckyto uzossanuio ot [1K.
LleHnTpanpHBIi MOAYNIb 00ECTIEYMBAET BOSMOXHOCTh OJIHOBPEMEHHOTO
MIOJIKJIFOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxkplii n3 BxonoB LlenTpansHOro
MOJ1yJISl UMEET TaJbBaHUYECKYIO N30JISAIUI0 (00ecieueHue MeKKaHaIbHOM
rajJlbBaHuueCcKoi n3ossauun). [lonxirouenue cencopos k LleHTpanpsHOMY
MOJIYJIIO OCYILECTBIISIETCS ¢ TOMOIIBIO CIEIIMATU3UPOBAHHBIX Pa3beMOB
tuna LEMO, o6ecrieunBaronmx NpaBuiIbHOCTh MOJKIIOYECHUS pa3beMa U
CHIDKAIOIIMX PUCK CITY4alHOTO KacaHUsl pPa3beMOB TOKOIIPOBOISAIINX
qacTeil, a Takke 00eCcreunBaONINX 3aIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOUCTBAM.

Monyns «KHomka» He MeHee | mT., o6ecrieunBaeT BO3MOKHOCTh: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYaTh HE MeHee 3-X pa3IMyuHbIX KaTeropuu




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
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COCTOSIHMIA.

YcTpoiicTBO, BXOASIIEE B COCTAB JIAOOPATOPUH, JOKHO 00eCrieunBaTh
BO3MOKHOCTb PETUCTPALMU aPTEPUATIBHOTO JaBJICHUS.

[TporpammHuoe obecrieuenue (naiee - [10). JlomkHO oOeceunBaTh
BU3YaIH3alUI0 U 00pabOTKY PErUCTPUPYEMbIX CUTHAIIOB.

['maBHOE OKHO TIPOTrpaMMBbI IOJKHO COCTOATH U3 BKIIAJIOK, KaXK/Ias U3
KOTOPBIX COJIEPKUT HabOp rpaduKkoB, HEOOXOTUMBIX TSl OTOOpAKEHUS
TpeOyeMoii nHpopManuu.

JloymkHa UMEThCA BKJIaAKa AJ11 OAHOBPEMEHHOTO MPOCMOTPA CUTHANIA CO
BCEX CEHCOPOB, OJJTHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpanbHOMY MOIYIIIO.
D710 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TIOJIUTrpaduuecKoro)
pexxnmMa paboThl yCTPOHCTBA.

Takske JOMKHBI UMETHCS BKJIAJKH JIJIsl BU3yaJU3allii CUTHAJIOB OT CEHCOPOB
OMT, ®IIT, OKT', KI'P, D3I, cencopa apIxaHusi, KHOIIKH; a TaKKe
MIPOU3BOIHBIX TPaUKOB, HA KOTOPHIX BU3YATU3UPYIOTCS CIICIU(PUIHBIE [T
TOTO WJIM MHOTO CUTHAJIA BETUYNHBI.

I1O momxHO naBaTh BOZMOKHOCThH BU3YyalIM3allUd U 00PabOTKU
PErUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3auus CUrHajia, CeKTp CUTHAJIa, aMIUITUTYJHbII TpUITEp

- @III": Bu3yanu3anus curHaia, CrekTpa CUrHaia, TaxorpaMMsl, rpaduk
nyJbca

- OKT': Bu3yanu3aius CurHayia, TaxorpaMmbl, rpaduK myjibca

- KI'P: Bu3yanu3zaius curaana

- O0I': BU3yanu3alus CUrHaja, CleKTp CUrHaia, aMIUIMTYyAa alb(a-puTMma,
aMIUIUTy1a OeTa-puTma.

- CeHCOp IbIXaHMS: BU3YyaU3allksl CUTHANA,

- Knonka: Buzyanusanus curHasia pa3MeTKu

I1O momKHO UMETh BOBMOXKHOCTH KacToMu3aruu v Hactpoiku [10 mst
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3¢ dexTUBHOrO 0TOOpaKEHUs rPaUKOB: HACTPOITKA 1IBETA, BHIOOP
napaMeTpoB Ui aHATIN3a, BBIOOP 0TOOpakaeMbIX rpauKoB,
MacirabupoBanue rpadukos. [10 10KHO UMETh BO3MOKHOCTD 3aUCH U
BOCIIPOU3BEICHHSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoxkHOCTE HACTPOMKHU apaMeTpoB GUIBTPALIUU CUTHAIA C TIOMOIIbIO
(GUIbTpa HIKHUX 9acTOT, PUIIBTPA BBICOKMX YaCTOT, IIOJIOCOBOTO (hUiIbTpa,
PEXKEKTOPHOTO (QUTBTPA.

C uenbto yno0CTBa aHaIM3a CUTHAJIA, I0JKHA UMEThCS BO3MOKHOCTh
3aMKCH PETUCTPUPYEMBIX CUTHAJIOB B (paiisl, ¢ mocieayromei
BO3MOKHOCTBIO MIX TIOCJICAYIOIIETO BOCIIPOM3BeIeHHS B JanHOM [10
(MMHTHPYS PETUCTPALIMIO CUTHAJIA B PEKUME PeaTbHOTO BPEMEHH).

B cocrase: MeToanueckrue MaTepuaibl A yYUTENs U 00ydaromuxcs,
OIMCaHKEe NOJKIIOUEHHS] CEHCOPOB JIab0PaTOPUH, HHCTPYKIIMU O
ucnosnb3oBanuto [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpOE B TOM YHCJIE COIEPKUT NMPE3EHTALMOHHBIE MaTepHaJIbL.
VYnakoBka/kopoOka gabopaTopuu J0JKHA 00€cTIeunBaTh YI00HOE XpaHEHHE
U COZIepIKaTh MOACKA3KH JUIs PAcIiOIOKEHHUs] CEHCOPOB U YCTPOUCTB
nabopaTopud ISl yIOOHOTO MCTIOIB30BAHUS TIPETIOaBaTEIIMU U
00yUaroIUMHUCS.

TexHogornyeckas HaNnpaBJCHHOCTH

OO6pazoBaTeNbHBIN
KOHCTPYKTOp JJIst
MIPAKTUKU OJIOUHOTO
MIPOrPaMMUPOBAHUS C
KOMILIEKTOM JIATYHKOB

Pob6ororexunueckuit Habop NpegHa3HAYEH IS U3YYEHUSI OCHOB
POOOTOTEXHUKH, JeTaNIEH, Y3JI0B M1 MEXaHU3MOB, HEOOXOAUMBIX JIJIs
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezcrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCAUHUTCIIBHBIX 3JICMCHTOB U JJICKTPOTEXHUYCCKUX KOMIIOHCHTOB.
Ha6op no3Bossier codupath (M IporpaMMUpOBaTh COOMpaeMble MOJIEIH ), U3
OJICMCHTOB BXOJAIINX B €T0 COCTAaB, MOACIIN MEXATPOHHBIX U
POOOTOTEXHUYECKHX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHUEM, B

1 mrr.

1 mrr.
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TOM YHUCJIE€ Ha KOJIECHOM XOJ1y, a TaK k€ KOHCTPYKIIM{, OCHOBAaHHBIX Ha
UCIIOJIB30BAHUU TIepeiad (B TOM YHCIIEC YEPBAYHBIX U 3y0UaThIX), a TaK Ke
pBIYAroB.

CBETOAMO/IHBIN MaTPUUHBIN AUCILICH ¢ OEJION MOJACBETKON Ha KOHTPOJUIEpe
KonnuecTBo mopToB BBOAA/BBIBOAA Ha KOHTPOJLIEPE HE MeHee 6
KonuuecTBo KkHOMIOK HE MeHee 4

OO111ee KOJIMYECTBO AJIEMEHTOB: He MeHe 520 IIT., B TOM YHUCIIe:

1) nporpaMMupyeMslii 010K yrpaBieHUs, KOTOPbII MOXET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXHME;

2) cepBOMOTOpBI

3) naT4YMK CHJIBI

4) maTYuK pacCTOSTHUS

5) maT4uK 1BeTa

6) akKymyIAaTOpHas 6arapes

7) IlnacTukoBbIE CTPYKTYPHBIE 2JIEMEHTHI, BKItoUas nepGopupoBaHHbIE
AJIEMEHTHI: OaKu, KyOUKH, OCH U BaJlbl, COEIMHUTEIbHBIE JJIEMEHTHI K OCSIM
, IIECTEPHU, NpeIHa3HAYeHHbIE JIUIs CO3aHUs YEPBSIUYHBIX M 3y0UaThIX
nepeiad, COeIMHUTENbHbBIE U KPETIEeKHBIE JIEMEHTHI;

7) IlporpaMMHoOe obecrieyeHne, UCIOoIb3yeMoe /Ul MPOrpaMMUPOBAHUS
coOupaeMbIX poOOOTOTEXHUYECKUX MOJENEN U YCTPOICTB, TOCTYITHO IS
CKaynBaHUs n3 cetn HTepHeT

10.

O6pa3oBarenbHbIi HAOOP
10 MEXaHHUKeE,
MeXaTpPOHHUKE U
pPOOOTOTEXHUKE

KoMruiexT isst u3yueHust OCHOB 3JIEKTPOHUKHU U POOOTOTEXHUKH

Habop nomken ObITh peAHa3HAYEH JJIs IPOBEICHHUs YUeOHbIX 3aHATHH MO
ANEKTPOHUKE M CXEMOTEXHHKE C LIETIbI0 U3yUeHusl Haubosee
pacrpocTpaHeHHOH 3JeMEHTHOM 0a3bl, TPUMEHSAEMOIl ISl HHKEHEPHO-
TEXHUYECKOI0 TBOPYECTBA yUalUXCs U pa3paboTKu y4eOHbIX Mojemneit
po6oTtoB. Habop 10KeH M03BOJIATh YUaIlIMMCs Ha MTPAKTHKE OCBOUTH
OCHOBHBIE€ TEXHOJIOTHH NMPOESKTUPOBAHUS pOOOTOTEXHHUECKUX KOMILIEKCOB

1 mrT.

1 mT.
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Ha IpuMepe yueOHbIX Mojieiei poOOTOB, a TAK)Ke U3YUUTh OCHOBHBIE
TEXHUYECKUE PEUICHHS B 00JIaCTH KHOSPHETUIECKUX U BCTPAUBACMBIX
CHCTEM.

B cocraB koMIIIeKTa JOKEH BXOAUTh HA0OP KOHCTPYKTUBHBIX 3JIEMEHTOB
11 COOPKH MaKeTa MaHUITYJISILIUOHHOTO POOO0Ta, KOMIUIEKT METANTMIECKUX
KOHCTPYKTUBHBIX 3JIEMEHTOB Ul COOpPKHM MakeTa MOOMJIBHOTO po0OOoTa U T.II.
B coctaB koMIiekTa BXOJUT HA0OP JIEKTPOHHBIX KOMIIOHEHTOB IS
U3YyUYEHHs] OCHOB 3JIEKTPOHUKH U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT
MPHUBOOB M JATYUKOB PA3IMYHOTO THIIA ISl pa3pabOTKU
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B coctaB koMIiekTa JOIKHO BXOAUTh: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBO/L OOIBIION - HE MEeHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEHee 3IUT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JTaTuuK
OCBEILEHHOCTH - HE MeHee 11T, Habop PNEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPHI, CBETOJUObI PA3IMYHOTO HOMUHAIIA),
KOMIUIEKT TMPOBOJOB /ISl 0eCaeqHOro NpPOTOTUIIMPOBAHHUS, TIaTa
OecraeyHOro NPOTOTHUIIMPOBAHUS, AKKYMYJISTOP U 3apsiIHOE YCTPOICTBO, .

B cocraB koMIIIeKTa JOKEH BXOIUTH IPOrPaMMHUPYEMBbI KOHTPOJIIED,
nporpamMmmupyeMsliil B cpeae Arduino IDE unu ananorngasix cBo60IHO
pacrpocTpaHsieMbIX cpefax pa3paboTku. [IporpaMmupyemslit KOHTpOILIIED
JOJKEeH 00J1aaTh MOPTaMu JIJIsl OIKITIOYEHHS IU(PPOBBIX M aHAJIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wnu
WiFi.

B cocTaB KOMIIIEKTA JOIKEH BXOJUTH MOYJIb TEXHUYECKOTO 3PEHU,
MIPeICTaBIISIONINI cOO0M BBIYUCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
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MUKPOMPOIIECCOPOM (KOJI-BO siJIep - HE MeHee 411IT, 4acToTa spa HE MEHee
1.2 I'Tn, o6vem O3Y - e menee 512M6, 00beM BCTPOCHHO MaMSTH - HE
MeHee 81°0), MHTerpUpOBaHHON KaMepol (MaKCUMAalIbHOE pa3pelieHne
BHJIEOTIOTOKA, nepenaBaemoro 1o uarepdericy USB - ne menee 2592x1944
€/1.) ¥ ONTUYECKON cUcTeMOi. Moyllb TEXHUYECKOTO 3PEHHUSI TOJIKEH
00J1a71aTh COBMECTHUMOCTBIO C PA3IMYHBIMH TPOTPAMMHUPYEMBIMHU
KOHTpoJuiepamu ¢ momorbio uarepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moy TEXHUUECKOTO 3pEHMSI IOJKEH UMETh BCTPOEHHOE
MporpaMMHOE oOecrieyeHre Ha OCHOBE OMEePallMOHHON CHCTeMBI Linux,
[I03BOJISIIOIIEE OCYIIECTBISATh HACTPOMKY CUCTEMBI MAIIMHHOTO O0yUEHUs
rapaMeTpoB HEUPOHHBIX CeTel [isi OOHapyKeHUs: 00BEKTOB, ONpPeACTICHUS
UX MapaMeTpoB U JanbHeHIel HIeHTU(PUKALINH.

KomrmiekT nomken obecneynBaTh BO3MOKHOCTh U3YUEHHSI OCHOB
pa3paboTKu MPOrPaMMHBIX U allapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, peeHuii B cepe "MuTepHeT Bemiei", a Takke peleHunit B 0071acTi
POOOTOTEXHUKH, NUCKYCCTBEHHOTO MHTEIIEKTA U MAIIMHHOTO O0YYEeHHSI.

11.

UYersipéxoceBoi
y4eOHBIi poOoT-
MaHMITYJISATOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroIuMHUCs OCHOB POOOTOTEXHUKH, [l HOJTOTOBKH 00yYarOIIUXCsl K
BHEJPEHHUIO U MOCIEAYIOLIEMY UCIIOJIb30BAHUIO pOOOTOB B MIPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceit poOoTa MaHUITYNIATOpA - YETHIPE.

[lepemernieHue HHCTPYMEHTA B MPOCTPAHCTBE MO TPEM OCSM JIOJKHO
YIPaBIATHCS IArOBBIMU JBUTATESIMU. HanpspkeHne mMUTaHus IIaroBbIX
nBurareieii He 6omnee 12 B.

CepBoaBuraTeNh 4YeTBEPTON OCH JTOJDKEH 00eCcTieunBaTh TOBOPOT
WHCTPYMEHTA.

Yro1 noBopoTa MaHUIYJIATOPa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE

1 mrT.

1 mT.
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menee 180 rpamycos.

Jlia onpeiesieHus NOJI0KEHUSI MaHUITYJISITOpa IIPU [IOBOPOTE BOKPYT
BEPTUKAJIBHON OCH JIOJDKEH MCII0JIb30BaThCsI SHKOJIED.

VYroa noBopoTa 3aJHEro mieya MaHUIysIsiTopa He MeHee 90 rpaycos.
VYron noBopoTa nepeaHero miaeda Mmanunyiastopa He MeHee 100 rpagycos.
Jlig onpeiesieHus OJI0KEHUS 3aJTHETO U NIEPEIHEr0 IIeY MaHUIYJIsITOpa
JI0JKEH MCIIOJIb30BaThCs TMPOCKOI. YTOJI IOBOPOTA 10 YETBEPTOM OCH HE
Menee 180 rpamaycos.

JlokHa OBbITH BO3MOXKHOCTh OCHAIIIEHUS] CMEHHBIMU HacaJKaMH (Harpumep,
JiepKaTelb KapaHjaaia uiu ¢ioMacTtepa, IpUcocKa ¢ CEpBOJIBUraTelIEM,
MEXaHHUYECKOE 3aXBAaTHOE YCTPOUCTBO C CEPBOJBUTATENIEM, YCTPOUCTBO IS
J1a3epHON IPaBUPOBKHU WK yCTporcTBO 17 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJKIFOUEHUS JIOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIIOpTEPa, pebca A nepeMelieHus podoTa, myapTa
YIIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4nKa, MOJyJisl OECIPOBOIHOTO JIOCTYIIA.

Po0oT-MaHumynsaTOp 10JKEH o0ecreynBaTh NepeMelieHe Haca k1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXHOCTb MIOJyYEHHUS! CUTHAJIOB OT
KaMephl U JaTYUKOB, BO3MOYKHOCTD YIIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHuid. J[namerp paboueit 30151 (0e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocn) He MeHee 320 mM. UHTepdetic
noaxiarouenus — USB.

JlomkeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabOThl U BHELTHETO
yIpaBICHUS.

Yrpanstomuii KOHTPOJIIEP TOJDKEH OBITh COBMECTHM CO cpenor Arduino.
YpaBigoomui KOHTPOJJIEP COBMECTUM €O CPEAON IPOrPaMMHUPOBAHNUS
Scratch, u s3pikoM nporpammupoBanus C.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoJjnuyecTBo equHUI 1S
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pasoBaTebHbIE
OpraHu3auuu), el. u3M.

JlomkeH obecnieunBaTh MOBOPOT 110 IIEPBBIM TPEM OCSIM B 3aJlaHHBIN Yol U
Ha 3aJIaHHBIN yroJI, IOBOPOT 110 YETBEPTOM OCH HA 3aJaHHBINA yIoOJI,
IBUKEHME B KoopauHaTthl X, Y, Z, IepeMeIleHUE Ha 3alaHHOE PACCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJI0KEHUH YTJIOB,
nepenady JaHHbBIX O TEKYLIIMX KOOpAUHATaX MHCTPYMEHTA.

JloJKeH noaep KUBaTh IEPEMEIICHHUE B ICKaPTOBBIX KOOPAMHATAX U YIJIax
IIOBOPOTA OCEH, C 3aJJaHHON CKOPOCTBIO U YCKOPEHHEM.

Tunel nepeMeeHnii B IEKapTOBbIX KOOPAMHATAX: IBUKECHHE 10
TPAcKTOPUH, IBUKEHUE 10 MPAMON MEKIY ABYMs TOUKaMH,
IIEpENPHITMBaHUE U3 TOYKU U TOUKY (IIEPEHOC OOBEKTA).

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3YUCHHSI
MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUUYECKUX
CHUCTEM U
MaHHITYJISITUOHHBIX
pob6oToB

OO0pazoBaTenbHbIN KOMIUIEKT JOJHKEH OBbITh IPEIHA3HAYEH JUIsl U3yUCHUS
POOOTOTEXHUUYECKUX TEXHOJOTUM, OCHOB MH(DPOPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUITUPOBAHMS U AJIUTUBHOTO MPOU3BO/ICTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) UHTennexTyanbHblii CEpBOMOAY/b C MHTETPUPOBAHHOM crCcTEMOM
yIIpaBJIEHUs], TO3BOJISIONIENH OOBbETUHATH CEPBOMOAYIHU APYT C APYTOM IO
MoCJIeI0BaTeIbHOMY UHTEp(DEICY - HE MEHEee OIIT;

2) PoGoTOoTeXHMUYECKUI KOHTPOJUIEP MOYJIBHOTO THIIA, PECTABIAIOIINI
co00i1 OAHOIIIATHBIN MUKPOKOMIIBIOTED C ONEpPAllMOHHON cucTeMoil Linux,
00BbETMHEHHBIH ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTeXHUUECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHKPOKOMIIBIOTEPA - HE MEHEE 4, TaKTOBas 4acToTa sijpa - He meHee 1,2
I'Tu, oosem O3V - He menee 512 MO, nanuune untepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, udpoBbie 1 aHAIOTOBBIC TTOPTHI JJIS
MOJIKJIIOYEHUS BHEILTHUX YCTPOUCTB, a Takxke WiFi umu Bluetooth s
KOMMYHHKAIIMHU CO BHEIIHUMHU ycTpolicTBaMu. PoOoTOoTeXHHUECKU

1 mT.

1 mT.
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KOHTPOJUIEP JOJDKEH 00eclieunBaTh BO3MOXKHOCTh IPOrPaMMUPOBAHUS C
OMOIIBIO cpeAcTB s1361K0B C/C++, Python u cBoOo1HO pacmpocTpaHseMoit
cpeab! Arduino IDE, a Taxoke ynpaBieHUsI MOAETSIMA POOOTOTEXHUYECKUX
CHCTEM C TToMoIIbI0 cpeasl ROS.

3) BeiuncnuTenbHbli MOAYJIb CO BCTPOEHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mT. BerancnurenbHbIi MOy b TOJDKEH 00J1aaTh BCTPOCHHBIMA
u(POBBIMU IOPTAMU - HE MeHee 1 21T U aHaJI0rOBBIMU OPTAMU- HE MEHEE
121mT. BeraucauTensHbIi MOIYJb TIOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
OecnpoBoHOM cBs3u THIa Bluetooth u WiFi s co3nanus anmapaTHo-
MIPOTPaMMHBIX PEHICHUH U "YMHBIX/CMapT"'-yCTPOMCTB sl pa3paboTKH
pewenuit "MHTEpHET Bemiei".

BoruncnuTenbHbIi MOAYIIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU TIATaMU A7 noAkItoueHus Kk cetu Ethernet u
ITOAKJIFOYEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABISAIONINNA COO0H yCTpOICTBO Ha
0a3e BBIYUCIUTEIBHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOMN KaMephl,
obecreynBaroliee pacno3HaBaHue MPOCTEUIINX U300pakeHN Ha MOTyJIe 3a
C4eT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEN - HE MeHee 11IT;
Moyiab TeXHUYECKOT0 3pEeHuUs 10JKeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCIO3UIIMH, Oatanca 6enoro, HSV
COCTABJISIOLINX, TUIONIAIM OOHApYKHUBAaeMOM 001acT N300pakeHUs,
OKpPYTJIOCTH OOHapyXUBaeMoi 00J1acTH U300pakeHNU s, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTe OTHOCUTENBHO JIPYT Apyra

Monynb TEXHUYECKOTO 3pEHHUSI TOJIKEH UMETh BCTPOEHHBIE HHTEP(ENCHI -
SPI, UART, I2C nnu TTL nns kxoMMyHHUKaMu OpyT ¢ APYroM WIN
BHEUTHUMH YCTpOICTBaMH.

5) KoMIIeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 MeTaJlja JUis COOPKH MOJIeNN
MaHUNYJISTOPOB - HE MeHee 11T;
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6) KomruiekT a1eMeHTOB A7 cOOPKM BaKyyMHOT'O 3aXBaTa - HEe MeHee 11IT.
OO0pazoBaTeNbHBIN POOOTOTEXHIUYECKHI KOMIUIEKT JIOJDKEH COACPKATh
Habop OMOIHMOTEK TPEXMEPHBIX MOJIETICH JIJIsl MPOTOTUIHPOBAHUS MOJIEIeH
MOOWJIBHBIX ¥ MAaHHUITYJISIIUOHHBIX pOOOTOB pa3aMyHOro THIA. B coctas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeJIeH MOOMIILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C PAa3TUYHBIMU THIIAMU KHHEMATUKH (yIJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaiielbHasi KHHEMaTHUKa, J1eJIbTa-KUHEMAaTHKa,
SCARA wunu peryakHas KuHeMaTHka, mnatdopma CTroapTa u T.11.).
O06pazoBaTebHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
WHCTPYKILHUHU IO TPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIUU U METOJAUKHU
OCYILIECTBIICHUS MHKEHEPHBIX PAacu€TOB MPU MPOEKTUPOBAHUH (pPacyeThl
Harpy3kd ¥ MOMEHTOB, pacyeT MOILIIHOCTH MPHUBOJIOB, PaCUET apaMeTPOB
KMHEMATUKH U T.11.), THCTPYKIIMH 10 pa3pabOTKe CUCTEM YIPABIICHUS U
MIPOrPaMMHOTO OOecTieueHus AJis yrpaBieHust poOOTaMU, HHCTPYKIIUU U
METOJIMKH IO pa3paboTKe CUCTEM YIPABIIEHUS C dJIEMEHTaMH
HCKYCCTBEHHOT'O MHTEIIJIEKTA M MAITUHHOTO O0YYEeHHSI.

KomnbloTepHoe o6opynoBaHue

13.

HoytOyx

®dopm-PakTop: HOYTOYK;

XKecTkas, HeOTKIIIOUaeMas KlaBuaTypa: HaJIu4ue;

Pycckas packiagka KiaBuaTyphbl: HAIUYUE;

Jnaronane sKpaHa: He MeHee 14 M0lWMOB;

Paspemenne skpana: He Menee 1920x1080 nukcenei;
KonunuecTBo sinep npoueccopa: He MEHee 4;

KommgecTBo MOTOKOB: HE MEHEe §;

basoBas TakTroBas yacroTa npoueccopa: He meHee 1 I'T';
MakcumanbHasg TaKTOBAs 4acToTa mpoieccopa: He menee 2,5 I'T'w;
Ksm-namste mporneccopa: He MeHee 6 MOaiT;

1 mrT.

1 mT.
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OO0beM yCTaHOBIICHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 [ 0aiiT;
O0beM oAIePIKUBAEMON ONIEPATUBHOM MaMSTH (/17151 BO3MOKHOCTH
pacipenus ): He MmeHee 24 ['0aiT;

O6nem HakommTels SSD: He menee 240 I'0aiir,

Bpewmst aBToHOMHOI# paboThI OT OaTapeu: HE MeHee 6 4acoB,

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oosee 1,6 K,
Buemnuit unrepdeiic USB crannapta He Huxe 2.0: He MeHee IBYX
CBOOO/THBIX.

Buemnuit unrepdeiic LAN (B ciiydae oTCyTCTBHUS Ha KOpIIyce,
npenoctaBisAth Ethernet amantep USB-RJ-45);

Hanuuue monyneit u uarepdeiicoB (MCIOIb30BaHNE IEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;

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

Web-kamepa: Han4ue;

Manunynstop "Mblb": HaIUYKE;

[IpenycraHoBiIeHHas ONEPAMOHHAS CUCTEMA C TpapUUECKUM
I10JIb30BaTEILCKUM UHTEp(elicom, obecreunBaronias padoTy
pacrpocTpaHEeHHbIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHIHA:
HaJM4ue.

14.

Tenexka-XpaHWIHIIE
HOYTOYKOB

THII KOpITyca: METal;
BO3MOKHOCTb 0€30MaCHOTr0 3alUIEHHOT0 3aMKOM XpaHEHUs1 HOYTOYKOB:
HaJIN4ue;

BO3MOXKHOCTb 3apsiIKM HOYTOYKOB: HAJTM4KE, OJIJIepKKa HOYTOYKOB U3
KOMIUIEKTA ITOCTaBKH;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
noJiiep>KKa HOYTOYKOB M3 KOMILJIEKTa TOCTAaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJIZIEp’KKa HOYTOYKOB U3 KOMITJIEKTa

1 mrr.

1 mrr.
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MIOCTaBKU;

Hanpspkenne nutanus: 220B\500;

[ToTpebnsemas momHOCTh, BT (Makcumym): 2500;
[ToTpebnsemslii Tok, A (MakcumyMm): 12;

JlivHa 1MIHypa JIEeKTPONUTAHUS: OT 2,5 METpa;

3amyTa oT nepeHanpsHKeHUs, KOPOTKOTO 3aMBIKAHUS: HAINIHE;
Koneca mis nepeiBu>keHUs C TOPMO30M: HAJIMYUE.
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