MUHHUCTEPCTBONPOCBEIEHHUS
POCCUHCKON ®EJEPALUM

(MUHIIPOCBEULIEHUS POCCHN)

PACIHNOPAXKXKEHMUE

«12  » guBaps 2021 r. Ne P-6

MockBa

OO0 yTBep:KIeHUN MeTOAUYEeCKUX PeKOMEeH A
10 CO3AHUI0 U (P)YHKIIHOHUPOBAHUIO B 00111€00pa30BaTEIbHbBIX OPraHU3ALMSAX,
PACIIOJIOKEHHBIX B CeJILCKO MECTHOCTH U MAJILIX FOPOIaX, HEHTPOB 00pa3oBaHus
€CTeCTBEHHO-HAYYHOM U TeXHOJIOIrM4YeCKOil HANPABJIEHHOCTEH

Bo ucnonnenune nynkra 4 [lpaBun mpemocTaBieHUS W pacupeneieHus CyOCHauid
u3 ¢enepanpHoro  OrojpkeTra  OromxkeTram  cyobekToB  Poccuiickoit — Depepanmu
Ha CO(UHAHCUPOBAHUE PACXOJHBIX 00s3aTeNbCTB CyOBbeKTOB Poccuiickoit denepanuu,
BO3HUKAIOUIMX MPU  peaiu3allid  PErHOHANBHBIX  MPOEKTOB,  00ECHEUHBAIOIINX
JIOCTIKEHHUE IIeJiel, TMoKa3aTenel M pe3yiabTaToB (elepalibHbIX MPOEKTOB, BXOISAIIUX
B COCTaB HalMOHAJIbHOTO TmpoekTa «OOpa3oBaHHE», B paMKax TIOCYJIapCTBEHHON
nporpammbl  Poccuiickoit  ®enepammu  «Pa3zBuTtHe  00pa3oBaHUA», MPUBEAEHHBIX
B IIpunioxxenuu Ne 5 k rocynapcrBeHHoM nporpamme Poccuiickoit ®enepanuu «Pa3zpurtue
oOpa3oBaHUs», yTBEPKIEHHON TocTaHoBIIeHHeM [IpaButenbcTBa Poccuiickoit Deaepanmm
oT 26 nexabpst 2017 r. No 1642:

1. VYr1Bepautrs mnpunaraeMbie MeTOAMYECKHE PEKOMEHIAUMUA [0  CO3/IaHHI0
M (QYHKIMOHUPOBAHUIO B 00IIE00pa30BATENBHBIX OpPraHU3alMIX, PACIOJIOKEHHBIX
B CEJIBCKOM MECTHOCTH U MallbIX Topojax, IEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOU
M TEXHOJIOTUYECKOM  HANpPaBIICHHOCTEW B  PaMKaX PETrHOHAIBHBIX  IIPOEKTOB,
00ecIeunBaroIInX JOCTHKEHUE 1eNel, oKa3aTelel u pe3yibrara (herepanbHOro NpoeKTa
«CoBpeMeHHas 1KO0JIa» HAIIMOHATLHOTO IpoekTa «O0pa3oBaHue;

2. KOHTpOJTh 32 NCITOTHEHNEM HACTOSIIETO PACTIOPSHKEHUS OCTAaBJISIO 32 COOOM.

JOKYMEHT MOANUCAH T.B. BacunseBa
MEKTPOHHON HOANMUCHIO

Ceprudukar 4B7B7BEFI594E29A8B8EE25876116626720374C9
Bnaﬂeneu BacnibeBa TaTssina BakropoBHa
JIefiCTBUTEIEH ¢ 28.07.2020 no 28.10.2021




[Ipunoxenue

YTBEPXIEHDbI
pacropsiKEHUEM
MuHucTepcTBa IPOCBEIICHUS
Poccniickon @enepanun
ot «12» ssuBapst 2021 r. Ne P-6

MeToauyeckue peKOMeH AU
10 CO3JAHUI0 U (PYHKIHMOHUPOBAHUIO B 00111€00pa30oBaTe/IbHBIX
OPraHU3alMAX, PACHOJI0KEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX FOPOAAX,
LEHTPOB 00Pa30BaHUS €CTECTBEHHO-HAYYHOI M TEXHOJIOTHYeCKOM
HANpPAaBJEHHOCTEel



1. OO0mnme Mo10:KeHus

Hacrosimme Meroauueckue pekoMeHjauuu (nanee — Pexomennanun)
HalpaBJ€Hbl Ha OOECHEYEHHE E€IUHBIX OPraHU3alUMOHHBIX U METOJUYECKHX
YCIOBHM  CO3laHMd M OOMMX MNOAXOAOB K  (YHKUMOHUPOBAHUIO B
o011eo0pa3zoBaTeabHbIX OPraHU3alUX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH U
MajblX  ropojax, LEHTPOB  0Opa30BaHUs €CTECTBEHHO-HAYYHOU 17§
TEXHOJIOTUYECKON HampaBieHHocTe «Touka pocta», B uensx olecrneyeHus
peanuzanuu (denepanbHoro mnpoekra «CoBpEeMEHHasl IIKOJIa» HAIMOHAIBHOIO
npoekta «OOpa3oBaHue» (namee — enepiabHbI MPOEKT), B TOM YHCIE
YCTaHOBJICHHsS] TpeOOBaHUM K pe3yibTaTaM MCIOJIb30BaHUS CyOCHIUU U3
dbenepanbHoro Ormkera OromkeraM cyobekToB Poccuiickoii denepanuu  Ha
coHaHCUPOBaHUE  PACXOJHBIX  00s3aTeNnbCTB  cyOBekTOB  Poccmiickoi
@denepanny, BO3ZHUKAKOIIMX IMPU PEATU3ALMH  PETHOHAIBHBIX  IPOEKTOB,
o0ecreunBaloIInX JTOCTHKEHHUE 1IeJIel, TToKa3aTellel U pe3yibTaTta (perepaabHOro
npoekTa «B 001eo0pa3zoBaTeNbHbBIX OpraHu3alusaX, PacloI0KEHHbIX B CEIbCKOU
MECTHOCTH M MaJIbIX TOpPOJaxX, CO3/AaHbl U (YHKIUOHUPYIOT LIEHTPHI 00pa3oBaHuUs
€CTECTBCHHO-HAYYHON U TEXHOJOTMYECKON HAMPABICHHOCTEN.

[IpuBenennbie B HacTosmUx Pexomenpaiusx TpeOOBaHUS —SBISIOTCS
MUHUMaJIbHBIMU. Opranbl HCHOJHUTENBHOM BJacTH CcyObekToB Poccuiickoi
®denepanuu (opraHbl MECTHOTO CaMOYTPABIICHUS ) MIPU peaTU3alUA MEPOIIPUITHI
M0 CO3/aHHI0 U (YHKIIMOHUPOBAHUIO B 00IIC00pa30BaTEIbHBIX OpPTraHU3AIMIX,
pacroIOXKEHHBIX B CEJIbCKOM MECTHOCTH U MajbIX TOpPOJax, LIEHTPOB 00pa30BaHUsA
€CTECTBCHHO-HAYYHOM M TEXHOJIOTMYECKOM HampasieHHocTed «Touka pocran
(manee — Ilentpst «Touka pocra») BOpaBe oOecneuyrnBaTh TpeOOBaHUS,
IIPEBBIIAIOIINE YCTAHOBIICHHBIE HACTOSIIMMU PexoMeHnanusmu.

Hemamu coznanus LlentpoB «Touka pocray sBISETCS COBEPLICHCTBOBAHUE
YCIOBHM [UIsl TIOBBIIIEHUS KadecTBa OOpa3oBaHUsA B 00Ie00pa30BaTENbHbIX
OpraHM3alusAX, PAaCIOJIOKEHHBIX B CEIBCKOM MECTHOCTM M MAJIBIX TOpOAax,
paclIMpeHrss BO3MOXKHOCTEH OOy4Yaroluxcsi B OCBOCHUHM YUY€OHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOM U  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEH, IpOrpaMm
JIOTIOJTHUTENBHOTO ~ 00pa30BaHMsI ~ €CTECTBEHHO-HAyYHOM M TEXHMYECKOU
HaIpaBJICHHOCTEW, a TakKe JJIA MPAKTUYECKOW OTpabOTKM ydyeOHOTo MmaTepualia
1o y4eOHbIM mipeaMeTaM «Pusnkay, « XuMus», «buomorus».

Lentpsl «Touka pocTay oOecrieunBarOT MOBBIILIEHHE OXBaTa O0yYAIOIINXCS
o011eo0pa3oBaTeIbHbIX OPraHU3alUi, PACION0KEHHBIX B CEJIbCKOM MECTHOCTH U
MajbIX TOpoJax, MpOorpaMMamMd OCHOBHOIO OOIIEr0 U JIOMOJHHUTEIbHOIO
o0pa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HANpaBICHHOCTEH C
UCII0JIb30BAHUEM COBPEMEHHOI0 000PYJOBAHUSI.

Opranu3alMOHHO-TEXHUYECKOE, METOJMYECKOe M HMH(pOpMALMOHHOE
COIMPOBOXJIEHHUE co3/lanud B cyObekTax Poccuiickoit @enepaunu Lientpo «Touka
pocTa» ocymectBisier — PemepanbHOE  TOCYIapCTBEHHOE  ABTOHOMHOE
oOpa3oBaTeIbHOe YUPEKICHHUE JNOTIOJIHUTEJIBHOTO npodeccruoHaIbHOTO
oOpa3zoBaHusd  «AKaJeMusi pealu3aldd TOCYJapCTBEHHOW  TOJUTUKH U
poecCHOHaNBHOTO Pa3BUTHsI paOOTHUKOB 00pa3oBaHus MuHUCTEpCTBa



npocsenienust Poccutickoit denepannny (nanee — denepanbHplii onepaTop).
Anpec caiita: https://www.apkpro.ru/.

2. Tlopsinok co3naHus

Lentpsl «Touka pocTta» MOTYT CO3/1aBaThCs KaK 3a CUET CPEACTB CyOCHAMIA
denepanbHOro 0I0JKETA B paMKax pean3anuu GheaepalbHOro MPoeKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HMHBIX MPOrPAMM U MPOEKTOB 3a CUET
CpeAcTB OroJKeTOB cyOBbekToB Poccuiickoit ®dexnepaiiuu, CpeACTB MECTHBIX
O10J1’KETOB U BHEOIOHKETHBIX HCTOYHHUKOB.

Coznanuve LlentpoB «Touka pocTtay  ocyliecTBisercs Ha  0aze
o011eo0pa3oBaTeIbHBIX OPraHU3aAlUN, PACTIONOKEHHBIX B CEJIbCKOM MECTHOCTH U
MaJlbIX ropojax, pu 3TOM B MEPBYIO ouepeap co3znanue Llentpos «Touka pocray»
PEKOMEHJIYETCSl OCYILUECTBJIATH B OpPraHu3alusaX, [OKA3bIBAIOIINX HU3KHUE
oOpa3oBaTeIbHbIE PE3yIbTaTHI.

B cnyuae co3nanus llentpa «Touka pocra» 3a cdeT CpelcTB CyOCHIUU U3
dbenepanbHOrO OrOKETA B pamkax (enepanpbHoro mpoekrta «CoBpeMeHHas
Ikosa» cyonsekT Poccutickoit denepainu onpenenser:

- OpraH WCHOJHUTENbHOW BiacTu cyOwbekra Poccuiickoir ®Penepannu,
OTBETCTBEHHBIM 3a peaau3aiiio MEpPOINPHUATHI MO CO3AaHUI0 U O0ECIEeUCHUIO
dbyukmonupoBanus IlentpoB «Touka pocTa» Ha TEppUTOPUU CYOBEKTa
Poccuiickoit @enepanuu (PernoHanbHbIi KOOPAUHATOD);

- KOMIUIEKC Mep (AOPOKHYIO KapTy) MO CO3JaHUI0 U (PYyHKIMOHUPOBAHHIO
[lentpoB «Touka poctra» cornacHo Ilpunoxkenntro Ne 1 k HacToOSIIUM
Pexomenpanusim.

KomruiekcoM mep mnpusHaeTcs IUIaH MEPOINPUSITAN Ha OYEPEIHOUW TOJ U
JBYXJICTHUM IUIAHOBBIA TIE€PUOJ, MPEAYCMATPUBAIOIIMK MEPONPUATHS IO
co3nanuio u ¢pyHKnuoHupoBaHuio LlenTpoB «Touka pocTay, BKIIOYAIONUN B TOM
YUCIIE:

MEPOIPHUATHS, HANIPABJICHHbIE HA co3fgaHue U OTKpbiTHe LleHTpoB «Touka
pocTay;

MEpONpPUATHS, HaMpaBJICHHbIE Ha oOecneyeHne (QPYHKIMOHUPOBAHUS
lenTpoB «Touka pocTtay;

MEPOIPUSATHS [0  TMOBBIIIEHUIO  NMPOPECCHOHAIBHOIO  MAacTepCTBa
pabotHukoB LlenTpoB «Touka poctay;

MEPOIPUATUA 1O KOHTPOJIK JOCTHKEHHUS MHUHUMAJIBHBIX IOKa3aTeIen
co3nanus u pynkimonupoBanus Llentpos «Touka poctay.

PernonanpHblii  KOOpJIHHATOP B COOTBETCTBUM  CO  CpPOKaMmH,
ycTaHoBlieHHbIMU B [Ipunoxennn Ne 1 k PekoMeHnnanusm, yTBepxKIaeT:

— JIOJDKHOCTHOE JIMIIO B COCTABE PETMOHAJIBHOIO BEIOMCTBEHHOTO
MPOEKTHOTO ouca, OTBETCTBEHHOE 3a co3JaHue U (yHKIIMoHUpoBaHue lleHTpoB
«Touka pocrar;

— MEPEYEHb MOKa3aTeIe U UHINKATOPOB, COOTBETCTBYIOIINX MPUBEAECHHBIM
B [Ipunoxxenuu Ne 2 x HacTosiuM PekoMeHmanusMm, ux 3Ha4CHHM;


https://www.apkpro.ru/

— IepedyeHb O0O0Ie00pa30BATENbHBIX OpraHU3allid, pacIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJbIX ropojax, Ha 0a3e KOTOPbIX IJIaHUPYETCS CO3AaHHE
[lentpoB «Touka pocta» (o hopme, npencraienHol B [Ipunoxennn Ne 3);

— tunoBoe [lonoxenue o IleHTpe 00pa3oBaHMsI €CTECTBEHHO-HAYYHOU H
TEXHOJIOTHUECKOH HanpaBieHHOCTel «Touka poctay (ITpumoxenue Ne 4).

Cosnmanne meHtpa «Touka pocta» Ha 0Oasze oO0meoOpa3oBaTEILHOM
OpraHu3aldyd  JIONMyCKAaeTcd KaK IIyTEM  BBIACIEHHUS  COOTBETCTBYIOLIETO
CTPYKTYPHOrO MOJpa3fesieHusl o01eo0pa3oBaTeIbHON OpraHu3auuu, Tak U 0e3
BBIICJIEHUS OTACJIBHOIO MOAPA3ACIICHHUS.

OO6mieobpa3oBaTenbHasl OpraHU3alks U3JAeT JIOKAIbHBIN HOPMATUBHBIN aKT
0 HazHaueHuu pykoBonutens Llentpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a (QYHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O CO3/aHMHM 1IeHTpa «Touka pocta» u
YTBEPKIACHUH MOJO0KEHUS 0 iearenbHocTH LlenTpa «Touka poctay.

PernonaneHblii KOOpAMHATOp HE mo3aHee NHSA OTKpbiTUA LlenTpa «Touka
pocTa» oOecreurBaeT pa3MEIEHUE B CHELHAIbHO CO3JaHHOM paszaene «Llentp
«Touka poctay odunHaNbLHOTO caiiTa 00IIE00pa30BaTEIbHON OpraHU3allid B
MH(OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «HTepHeT» wuHbopmManuu o
co3ganuu W (QpyHkumoHupoanun llentpa «Touka pocrta», B TOM uHce
uHpopmaiuu 006 o6pa3zoBaTeNbHBIX Mporpammax, odopyaosanuu Llentpa «Touka
pocTa», IUIAHUPYEMOM pEXHME 3aHATUH  OOydYaromMXcs, IUIAHUPYEMBIX
MeponpusaTusax. B co3manHoM paszaene oduimanbHOro caita 00pa3oBaTelbHOU
OpraHu3allid TakKe pas3Memaercs WH(opMaIus O HAIMOHAIBHOM IPOCKTE
«O0pazoBanuey» (B TOM YHUCIIE JIOTOTHI), aApeC caTa U ouIraibHass CHMBOJIUKA
Munncrepcersa npocsenienus Poccuiickonn denepannu.

PernonanpHblii KOOPJUHATOP o0OecrnieunBaeT nH(popMHUpOBaHUE
denepanbHOro omeparopa B ClIydae CO3JaHUS Ha TEPPUTOPUU CYObEKTa
Poccuiickon @enepanuu LlentpoB «Toyka pocray B paMKax MHBIX IIPOrpamMM U
MIPOEKTOB, HE OTHOCAILMXCS K peanu3aiuu denepanbHoro npoekra «CoBpeMeHHas
IIKOJIa» HAIIMOHAJILHOTO TpoekTa «OOpa3oBaHUE», 32 CUYET CPEACTB OIOJKETOB
cyobekToB Poccutickoit Deneparuu 1 (MIn) CpesICTB MECTHBIX OFOJIKETOB U (WJTH)
BHEOIO/DKETHBIX ~MCTOYHMKOB, a TakKe HalpaBJIeHHE Ha COIJIaCOBaHUE
deneparbHOMY OMEpaTOpy KOHIEHIUU CO3JaHUS U (DYHKIIMOHUPOBAHUS TaKHUX
[lenTpos.

3. TpeOoBaHus K MOMeHIEeHUSAM, KOMIIJIEKTOBAHUIO 000PY/10BaHUEM,
PACXOAHBIMH MAaTEePHAJIAMH, CPEACTBAMM 00yUYeHHUS U BOCTIUTAHUS

Coznanue llentpoB «Touka pocra» npesamnonaraetT KOMIUIEKC YCIOBHUH IO
OCHAIIICHUIO 00pa30BaTENbHBIX OpraHU3aNKii 000pYyIOBaHUEM, PACXOJIHBIMU
MatepualiaMH, CpelICcTBaMU OOyYeHHST W  BOCIHHUTAHUS JJISl  JOCTHXKEHUS
00pa3zoBaTeIbHBIX PE3yJIHTATOB MO MPEAMETHBIM 00J1acTsIM « ECTECTBEHHOHAYUYHbIE
npeamete», «EcrecTBeHHble Hayku», «Marematuka U UHPOPMATUKAY,
«OO1IeCTBO3HAHUE U €CTEeCTBO3HaHHWE», «TexHonmorus», o00pa30BaTEIbHBIX
nporpaMm o0Iero o0pa3oBaHUS ECTECTBEHHO-HAYYHONM U TEXHOJOTUYECKOMN
HAMpaBJICHHOCTEN, IIPU pEAIU3alUU KYpPCOB BHEYPOUHOW JEATEIBHOCTH U



JOTIOJTHUTENBHBIX ~ OOIIEPA3BUBAIOIIMX IPOTpaMM  E€CTECTBEHHO-HAYYHOU W
TEXHUYECKOU HAIPABICHHOCTEN.

Ilepeuenp HampaBiieHHOCTEeH peanusyembix Ha 0aze llenTpoB «Touka
pocTa» 00pa30BaTEIbHBIX MPOTPaMM MOKET OBITh PACIIMPEH B 3aBUCUMOCTH OT
UMEIOIUXCA y o0meo0pa3oBaTeIbHBIX OpraHU3alMi  YCIOBHM, a Takke
NOTPeOHOCTEN Y4aCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHM.

Coznanne  mentpa  «Touka  pocra»  mpennonaraeT  pa3BUTHE
oOpa3zoBarenbHOW MHPPACTPYKTYPHI 00I1€00pa30BaTENbHON OpraHu3aluu, B TOM
YuClie OCHAILIEHHE 00111e00pa30BaTeIbHON OpraHU3aliN:

— 00opyI0BaHKMEM, CPEJCTBAMHU OOYUEHHUS] U BOCIUTAHUS JJi1 U3yuyeHus (B
TOM YHCJE 3KCHEPUMEHTAIBHOI0) MPEIMETOB, KypCOB, AUCIUIUIMH (MOIYyJEH)
€CTECTBEHHO-HAYYHOU HAMNPABJIECHHOCTA M TEXHOJOTUYECKOW HAIPABICHHOCTEN
Opy  peaju3ali  OCHOBHBIX  0O0IIe00pa3oBaTENbHBIX  MPOrpaMm u
JOTIOJTHUTENBHBIX ~ 0011e00pa30BaTeNbHBIX MPOrpaMM, B TOM 4YHUCIE A
pacuIMpenust cojiepkaHusi yueOHbIX npeaMeToB «Dusnkay, « XuMusy,
«buomorusy;

— 000py/IOBaHHEM, CPEICTBAMHU OOYYECHHS W BOCIHMTAHUS IS W3YYCHUS
OCHOB  POOOTOTEXHUKH,  MEXAHUKH,  MEXATPOHUKH, OCBOECHHS  OCHOB
POrpaMMUPOBAHMS, pEAIU3aAUU I[POrpaMM JIONOJHUTEIBHOTO 00pa3oBaHUs
TEXHUYECKOW U €CTECTBEHHO-HAYYHOMN HAIIPABICHHOCTEW U T. 1.

— KOMITBIOTEPHBIM U HHBIM 000Dy I0BaHUEM.

[lepeuenb, MUHUMaIBLHO HEOOXOJIMMBbIC (YHKIIMOHAIBHBIE U TEXHUYECKHE
TpeOOBaHMSI M  MHHMMAJIbHOE KOJIMYECTBO  OOOPY/IOBaHUSA,  PACXOJHBIX
MaTepHalioB, CPEACTB OOyUYEeHHs] U BocHUTaHUs A ocHauleHus: Llentpos «Touka
poctay (nmaimee — HHPPACTPYKTYPHBIA JIMCT), OMpeaessitoTcs PernonHanbHbIM
KoopJiuHaTopoM ¢ yueroMm I[lpumepHoro mnepeuns oOOpyIOBaHUS, PACXOIHBIX
MaTepHalioB, CPEJACTB OOyYeHHS M BOCIUTAHUSA NJs CO3/IaHUA M oOecreueHus
GyHKIIMOHUPOBAHUS  IIEHTPOB ~ OOpa3oBaHUsA  €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKON HampaBieHHocTH «Touka poctay B 0011€00pa3oBaTeIbHbBIX
OpraHu3alUaX, PACHOJIOKEHHBIX B CEJIBCKOM MECTHOCTH W MajbIX TOpoJaax
(ITpunmoxkenne Ne 6), TPUMEPHOTO THIIOBOTO HMHMPACTPYKTYPHOTO JIUCTA,
onpenensiemoro denepanbHbIM ONEPATOPOM, U HACTOSIIIUX PeKOMEH1alui.

B pamkax ocHamenuss o0mieoOpa3zoBaTeNbHBIX  OpraHU3alMi  MpU
dbopmupoBaHun UH(PpacTpyKTypHOro jucta cyOwnekT Poccuiickoit ®denepaiuu
BIIpaBe BBHIOpaTh CTAaHAAPTHBIA WU NPOPUIBHBIA KOMIUIEKT 000pY/IOBaHUS,
MIPE/ICTAaBIICHHBIN B IPUMEPHOM MEpeyHEe 000PYI0BAHUS, PACXOIHBIX MAaTEPHUAJIOB,
cpelncTtB oOydeHMsl W BocnuTaHus s ocHamieHus lLlentpoB «Touka poctay
(ITpunoxenue Ne  6). Jlot  MaJlOKOMIUIEKTHBIX — 00IIe00Opa3oBaTelIbHbIX
opranuzanuiil 00beM e€IMHHUII CPEACTB OOYYEHUS M BOCHHTAaHHS (HOPMHUPYETCS B
MEHBIIIEM KOJUYECTBE.

! ManoxommnexTHol 0611e06pa30BaTeNbHON OpraHu3alieil B paMKax pealu3alid MEPOIPUATHI 10 CO3AaHUI0 K
(DYHKIIMOHMPOBAHUIO IICHTPOB CCTECTBCHHO-HAYYHOH W TEXHOJOTHYSCKOW HANPABICHHOCTEH MPHU3HACTCS
o0meoOpa3oBaTeNbHas OpPTraHU3aIMs, YHCICHHOCTh KIACCOB-KOMIUIEKTOB B KaXIOW W3 Mapajuenedl KOTOpoit
cocTaBIseT He Ooiee | eUHUIIEL.



[IpodunbHpli  KOMIUIEKT OOOpYAOBaHUS MOXET OBbITh BBIOpaH s
00111e00pa30BaTEIbHBIX OPraHU3alINI, UMEIOIINX HA MOMEHT CO3JaHus LIEHTpa
«Touka pocta» HAOOp CpencTB OOyUYEeHUs] U BOCIIMTAHMS, MOKPHIBAIOIIUIA CBOUMHU
(GyHKIMOHATBHBIMA  BO3MOXKHOCTSIMU  0a30BbI€ TMOTPEOHOCTH TMPU  H3YUCHHUH
npeamMeToB «Puznkay, «XumMus» U «bruonorus.

[IpodunbHBIE  KOMIUIEKT o0opymoBanusi obecrneunBaeT 3GHEKTUBHOE
JOCTIDKCHHE 00pPa30BaTEbHBIX PE3YJIHTATOB OOYUYAIOMIUMHUCS TI0 MPOTpaMMamM
€CTECTBCHHO-HAYYHOM W TEXHOJOTHYECKOW HAIPABICHHOCTEW, BO3MOXHOCTb
YIIIyOJIE€HHOTO U3YyUYEeHUS OTACIBHBIX MPEIMETOB, B TOM YHCIIE 1Ji1 (POPMUPOBAHUS
M300pETaTEeNbCKOTO,  KPEaTUBHOIO, KPUTHYECKOTO  MBIIUICHHUS, Pa3BUTHUA
(yHKIHMOHATBHOM TPAMOTHOCTH Yy OOy4Yaroluxcsi, B TOM YHCIIE €CTECTBEHHO-
Hay4YHOU U MaTeMaTUYECKOM.

I[Ipu dopmupoBanun HHPPACTPYKTYpPHOTO JUCTa U3  MPOPUIBLHOTO
KOMILJIEKTa B 0053aTEIbHOM MOPSAKE 0OecrieunBaeTcsi BIOOP CPeICTB OOyUEeHHUS U
BOCIIUTAHUSI HE MEHEEe YeM IO TpeM YueOHbIM mpeameTam («DPusnkay, « XumMus,
«buonorusi») M KOMIBIOTEpHOrO oOopyaoBaHus. OcraBiiuMecs MO HUTOram
OTIpEJICIICHHs] 0053aTeTLHOTO O0OpPYJOBaHUSI CPENICTBA, TMPEIYCMOTPEHHBIE IS
ocHamenuss llentpa «Touka pocta», pacnpenenstorcss Ha MOpUOOpETEHUE
JOTIOTHUTEIHPHOTO  00OPY/OBaHMSI, BXOJSIIETO B TMEPEYCHb OOOPYAOBAHWS,
PacXO/IHBIX MAaTEpHaJIOB, CPEACTB OOy4YEHUST M BOCHUTAHUS MNPOPUIBHOTO
komruiekTa (ITpunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIAIIMSIM).

[Ipu BBIOOpPE JOMOJHUTEIBHOTO OOOPY/IOBAHUS TAKXKE CIEAYET YUUTHIBATH
cnenuUKy W TNOTPEOHOCTH OTpacieil HSKOHOMUKHM cyObekTa Poccuiickoit
Oenepauui.

PernonanbHbii KOOPJIMHATOP oOecrieynBaer COIJIaCOBAaHUE
c(OpPMHPOBAHHOTO B COOTBETCTBHHM C THUIIOBON (opmoil HHDpaCTPyKTYypHOTO
mucta ¢ DexpepalbHbIM  ONEPATOPOM B COOTBETCTBUHU C  PETIAMEHTOM,
onpenensiemMbiM DenepanbHbIM OMIEPATOPOM.

[Ipu HampaBineHWM Ha corjlacoBaHue HMHPPACTPYKTYpHOTO  JIUCTA,
COJIEpIKAIllEr0  CTAHJAPTHBIE  KOMIUIEKTHI,  PervoHalbHBIA  KOOpPAUHATOP
npenoctasisieT (mo popme DenepaabHOTO onepaTopa):

- TOJTBEPKJIECHHE OTCYTCTBUSI B COOTBETCTBYIOIIMX 0OOpa30BaTENIbHBIX
OpraHu3aIusiX, OCHAIEHHE KOTOPBIX IUIAHUPYETCs, 000pYyJAOBaHUs, PaCXOIHBIX
MaTepuajoB, CPEICTB OOYYeHHS M BOCIUTAHUS, YKa3aHHBIX B IEpEUHE
CTaHJAAPTHOTO KOMILJIEKTA;

- TOATBEpXIeHUE Hanmuuus (Jubo oOecredyeHUue HalW4yusi 10 MOMEHTa
ocHaienus LlentpoB «Touka pocra») ycioBuii JAJis XpaHEHUS U HCTOJIb30BAHMS
XUMHUYECKUX PEaKTUBOB, B TOM YHCIIE HEOOXOJIMMOIo OOOpYJOBaHUS, BKIHOYAs
mKad BHITSDKHOW MaHOPAMHBIN W MIKad Uil XpaHEHUS XUMHUYECKHX PEaKTHBOB
OTHEYNOpHKIN, cormacHo Ilepeynro cpeactB oOydeHHs] W BOCIUTAHUS,
HEOOXOUMBIX IS peanu3alii 00pa30BaTebHBIX MPOTPaMM HAYaJILHOTO O0IIEro,
OCHOBHOTO OONIET0 U cpenHero oOmiero oO0pa30oBaHUs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCIOBUSM  OOy4YeHHUs, HEOOXOJUMOr0 TIpU  OCHAIICHUU
o0uieoOpa3oBaTeNbHbIX OpPraHU3alMil B LEIAX peaju3allud MEpPONpPUITHU 10
COJICMCTBHUIO CO3JIaHMIO B CyOBhekTax Poccuiickoit deaeparuu (Mcxoas u3



MPOTHO3UPYEMOM  MOTPEOHOCTHM) HOBBIX MECT B  0011€00pa30BaTeIbHBIX
OpraHu3alusx, YTBEPXKIACHHOMY TpukazoM Munmnpocsemennss Poccunm ot 3
cenTs0ps 2019 r. Ne 465.

OOpa3zoBaTenbHble OpraHM3aluy, Ha 0a3e KOTOPbIX CO3JAlTCi |
bynkmuonupyrotr  Ilentpsr  «Touka pocTta», MODKHBI  COOTBETCTBOBATH
JEUCTBYIOIIUM TPEOOBAHUSIM K YCTPOUCTBY, COJICPKAHUIO U OPTaHU3ALMHU PEKUMA
paboThl 00pa30BaTENbHBIX OpraHu3alluii © THBIM HOPMATHUBHBIM MTPABOBBIM aKTaM,
OMpENENAIONMM TpeOOBaHUS K OpraHu3aluu OOIIero U JIOMOJHUTEIHHOTO
oOpa3oBaHUs JETEH.

[Tomemenns ((QyHKIIMOHATBHBIE 30HBI, B TOM YHCJIEe y4eOHble KaOWHETHI
¢busuku, xumun, 6monorun) Llentpa «Touka pocTay peKOMEHIYETCsl pacioyiaraTh
B [Ipeienax OJJHOTO 34aHusl.

[IpoextrpoBanue, 30HupoBaHue nomemenuii LlentpoB «Touka poctra» u
ONpENICNICHUE JU3allH-PEIIEHUH OCYILIECTBIISIETCS C YYETOM pPYKOBOJICTBA 10
MPOCKTUPOBAHUIO IIEHTPOB «Touka pocTay, YTBEp)KIaeMoro (deaepaibHbIM
OIIEpaTOPOM.

[Ipu npoekTrpoBanuu, 30HUpoBaHMU nomemeHut [lentpos «Touka pocTta»
CIeIyeT YYUThIBaTb OCOOCHHOCTH OOOpYJAOBaHUS, PACXOJHBIX MaTEpPHUAJIOB,
cpencts  oOy4eHMSs M BOCIUTaHUA, KOTOpbIM  Oyaer  o0ecrneyuBaThCs
oOpa3oBareibHasi OpraHu3alysl.

[Ipoekt  30HupoBanus  nomeweHurd  llentpoB  «Touka  pocra»
npeactasisiercss denepanbHOMY oONepaTopy OJHOBPEMEHHO C MPE/ICTABICHUEM
UH(PACTPYKTYPHBIX JTUCTOB.

4. Opranuszauus 00pa3oBaTe/IbHOI 1eATETbHOCTH

OGpazoBarenbHasi JAESATEIBHOCT, Ha 0aze 1eHTpoB «Touka poctay
OCYILIECTBIISIETCSL IO 00pa30BaTEIbHBIM MPOTrpaMMaM OOIIEro U JOTOJHUTEIBHOTO
oOpa3zoBaHus.

TpebGoBanus k QopMary opranuzanudd 00pa3oBaTENIbHOM AESTEIbHOCTU
perynupyroTcss HacTodmuMu PexomeHaanusMu U MHBIMU MH(GOPMAIIMOHHBIMU U
METOAUYECKUMU MaTepuaiamu OenepaibHOro oreparopa.

Hanpagnenust peanusyeMbix ¢ HCIIOIb30BaHUEM pecypcoB LlenTpoB «Touka
pocTay TMpOrpaMM  OMNPENEISIOTCS B COOTBETCTBUU C  METOJUYECKUMU
MaTtepualiaMi M PEKOMEHJALUSIMHU, YCTAaHABIUBAEMBIMU U aAKTyaJIH3UPyEMbIMU
denepanbHbIM ONIEPATOPOM.

Ha 6aze munentpoB «Touka pocra» oOecrnedunBaeTcs peanuzaius
oOpa3oBaTeIbHBIX  MPOrPAMM  E€CTECTBEHHO-HAYYHOW W  TEXHOJIOTMYECKOU
HaIMpaBJICHHOCTEHW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOJATENbCTBA B cdepe o00pa3oBaHMS ©U C YyYETOM pEKOMEHJaluil
denepanpHoro omeparopa. B oOsi3arensHOM mopsiake Ha 0asze 1eHTpoB «Touka
pocTa» 00eCIeYrBAETCS OCBOCHHUE O0YYAIOIIUMUCS YUYEOHBIX MPEIMETOB
«Duzuka», «Xumus», «buonorus» ¢ HUCMONB30BAaHUEM IPHOOPETAEMOTO
000pyI0BaHUS, PACXOIHBIX MaTEPUAJIOB, CPEJICTB OOYUCHHS ¥ BOCTIUTAHMS.



He menee 1/3 oObema BHEYpPOUHOU NE€ATEIBHOCTH OOYYAIOIIMXCSA JOJIKHO
ObITh OPUEHTUPOBAHO HA MOJJIEP)KAHUE €CTECTBEHHOHAYYHOU M TEXHOJOTMYECKON
HaIpaBJIeHHOCTEW 00pa30BaTENbHBIX MPOrpaMM, MHpPU 3TOM O0BEM MPOTrpaMMm
€CTECTBEHHOHAYYHOI HANpaBJICHHOCTH HE MOXET cocTaBiaTh MmeHee 20% ot
obmiero o0bemMa BHEYPOUHOHM JiesATeNbHOCTH. OOpa3oBaTeNbHBIE MPOrPAMMBI 10
JpYrMM  HallpaBICHHOCTSIM IpPU HAIWYUM BO3MOYKHOCTH  PEKOMEH]YETCs
IUIAHUPOBATH C UCIIOJIbB30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

PazpaboTtka pabounx mnporpamm mo mpeameram «Dmsukay, «Xumusny,
«buosorusi», y4eOHbIM MpEeaMETaM ECTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOMN
HalpaBJIeHHOCTe M3 YacTH Y4yeOHOro IuiaHa, (opMupyemMon ydacTHUKaMU
00pa30BaTENbHBIX OTHOLIEHWI, MPOrpaMM BHEYPOUHOM JEATENIBHOCTH U
JIOTIOJIHUTENBHOIO ~ 00pa30BaHUsl  OCYLIECTBIIAETCS  0OLIe00pa30BaTEIbHBIMU
OpraHM3alMSIMU, B KOTOPBIX CO3JAIOTCS LEHTPBl « TouKka pocTa», CaMOCTOSITENIbHO
C YY4ETOM METOJUYECKHX MaTepUaloB U pekoMeHaannii denepaibHOro oneparopa.
Peanuzanus o0pa3oBaTeibHBIX MPOTrpamMM JIOHNOJHUTEIBHOTO O0pa3oBaHUs B
MaJIOKOMIUIEKTHBIX 00IIe00pa30BaTEeIbHBIX OpraHU3alUsAX OCYIIECTBISETCS NPHU
HaJIMYUHM Yy OPraHU3allMd COOTBETCTBYIOIIMX YCIOBUH. 11 MaJOKOMIUIEKTHBIX
o0uieo0pa3oBaTeNbHbIX OpPraHU3aluid JIOMYCKAaeTCsd OTCYTCTBUE JIMUEH3UH Ha
JIOTIOJTHUTENBHOE O00pa30BaHUE W PEANTM3YyEMBIX MNPOrpamMM JOMOIHUTEIBHOIO
oOpa3zoBaHus.

Pekomenpanmu MO  KMCHOJB30BAHMIO  CTAHAAPTHOTO  KOMIUIEKTA
obopynoBanus Llentpa «Touka pocta» mpu peanusanuy MporpaMM eCTEeCTBEHHO-
HAay4YHOW M TEXHOJIOTMYECKON HampaBlIeHHOCTEN onpeaeneHsl B [Ipunoxenun Ne 5
K HacTOSIMM PekoMeH1auusm.

CompoBOXXJI€HME W METOJMYECKOe  O00ECeuYeHHE  HCIOIb30BAHUS
npopUILHOTO KOMIUIEKTa O0O0OpyJOBaHUA B 00pa30BaTENIbHOM AESTEILHOCTH
LEeHTPOB «Touka pocta» ocyiiecTBisieT DenepaibHbIN OnIEpaTop.

Meroauueckue Marepuanbl, pa3padOTKH U MHbIE MaTepHUalibl O BOMPOCAM
UCIIOJIb30BaHUsl NPOQUIBHOIO KOMIUIEKTa 0O0OpYyAOBaHUS pPa3padaTbIBAIOTCA,
aKTyaJIM3UPYIOTCS U pacrpocTpaHstoTcss PepepanbHbIM ONIEPATOPOM, B TOM YHCIIE
C TIPUMEHEHMEM COBPEMEHHBIX MeJIuWa HHCTPYMEHTOB (BHI€0, BeOHHap,
myOJIMKAITIN).

@denepalibHBIM  ONEPATOPOM Ha PErYJSPHOM OCHOBE OOecreuynBaeTcs
IPOBEICHHE METOAMYECKMX M OO0ydalllMX MEPONPUATHNA IO BOIpPOCaM
opraHu3auud obpazoBaTenbHoro mpouecca B LleHTpax «Touka pocra» ¢
IpUMEHEHUEM PO(YUIBHOIO KOMIUIEKTa 000PYI0BaHUs, OKa3aHUE METOIMYECKON
NOMOIIM  TpH  pa3paboTKe  y4eOHbIX  MaTepuasioB,  3aJaHuil  JaJs
COBEPIIICHCTBOBAHUS MPAKTUUYECKONW MOJATOTOBKM OOYYaIOMIUXCS IO Y4YEOHBIM
IpeIMeTaM, KypcaM BHEYPOUHOM JESTENbHOCTH, TONOJHUTEIBLHOIO 00pa30oBaHUs
JETEN.

[lenarornueckue paOOTHUKH, OCYILECTBISAIOIIME JEATEILHOCTh Ha 0ase
IlentpoB «Touka pocray ¢ NOpuUMEHEHHUEM NPOPUIBHOIO  KOMILJIEKTa
o0Opy/lOBaHus, MPOXOIAT OOy4yeHHEe [0 MporpaMMaM JIOINOJHUTEIbHOTO
npodecCuoHaNbHOr0 00pa3oBaHus (Kypchl TOBBIIIEHUS KBaJIW(UKALMM) U3
denepanpHoro peectpa nporpamm JI1O. IToBeimenne kBaaudUKaIUA



MeJJarornueckux pabOTHUKOB OCYILECTBIISIETCS. HE PEXE OJTHOTO pasza B TPU roja.
5. OpraHm3anMoHHO-MeTOAM4YeCKOe CONPOBOXKIEHNE U UCII0JIb30BAHUE
WHOW CO3IaHHON B PAMKAX peaju3alii HAUOHAJIbHOI0 MIPOEKTA
«O0pa3zoBanne» HHPPACTPYKTYPHI

B nensx KOMIIIEKCHOTO CONpPOBOXAEHUs AesATenbHOCTH LleHTpoB «Touka»
denepalibHBIM  ONEPATOPOM  OOECIIEUMBAETCSL OCYILECTBICHUE NyOJUKAlUi U
OOHOBJIEHUS METOJIMYECKHX MAaTEPHAJIOB, BKIIIOYAIOIIHMX Y4E€OHO-METOJUYECKUE
Matepuaibl  (MHCTPYKIMHU, METOJAWYECKHEe  TmocoOusi,  WH(OpMAIIMOHHBIC
MaTepualbl, NepeYHu  PEKOMEHAYEMBIX  JINTEPATypPHBIX  HCTOYHHMKOB,
BUJIEOMATEpUANIbI U Jp.), a TakkKe MaTepualibl [0 UTOraM MpPOBEIEHUs
Mmeponpusatuii denepanbHoro omneparopa (BeOMHapbl, CEMHUHAPHI, KOH(MEpPEHIIUH,
COBEIIAHUS U JIp.).

Jlis neparornueckux paboTHukoB LlentpoB «Touka poctay denepanbHbIM
OmepaTopoM  OOECIEUMBAETCS  MPOBEACHUE TEMAaTUYECKUX BEOMHApOB U
o0Opa3oBaTeIbHBIX MEpPONPUSITHI, HANpPABICHHBIX HAa pa3bSICHEHUE BOIPOCOB
peanuzanuu oOpas3oBaTelbHbIX IporpamMm Ha 0Oasze llentpoB «Touka pocta» ¢
pUMEHEHUuEM TPOYUIBLHOIO KOMILIEKTa 000PYy10BaHMUS.

Jlist PernoHalibHbIX KOOPAMHATOPOB U PYKOBOASIIMX paOOTHUKOB LleHTpoB
«Touka  pocray  DeaepayibHBI  omepaTop  OOeClEUMBAET  IPOBEJCHUE
TEMaTUYECKUX BEOMHAPOB, HAIPABJICHHBIX HA JIOMOJHHUTEIBHOE pPa3bsCHEHUE
BOIIPOCOB, OTHOCSIIUXCS K MCIOJHEHUIO KOMIUIEKCOB MEp (IIOPOXHBIX KapT) IO
co3gaHuio M (QyHkuuoHupoBanuio llenTpoB «Touka pocra», TOCTHKEHHIO
YCTAaHOBJICHHBIX  MOKa3aTejaeil (yHKUMOHUPOBAHMS, HCIOJIb30BAHUIO HHOU
CO3JaHHOW B paMKaxX peaju3aliMd HalUMOHAJIBbHOro mnpoekta «OO0pa3oBaHUE»
UH(PACTPYKTYPHI.

B menmsax a¢dexTuBHON OpraHM3allMOHHO-METOIUYECKON  TOIIEPIKKU
co3ganuss W QyHkuuoHnupoBanust lLlentpoB «Touka pocra» Ha TeppUTOpUU
cyobekToB  Poccuiickoit  ®enepanun  PermoHaNbHBIM  KOOPJAMHATOPOM
oOecrieynBaeTcs BOBJICYCHHE [ETCKUX TeXHOmapkoB «KBaHTOpuyMm», ILIEHTPOB
uudpoBoro oopazoBanus aeteil «IT-ky6», KItOUEBBIX IEHTPOB JTOMOJIHUTEIHLHOTO
oOpazoBanus «Jlom HayyHOU Koymaboparuu» B nesatenbHOCTh LlenTpoB «Touka
pocTa» B CIeNyIOMuUX popMarax:

1. [IlpoBenenwe COBMECTHBIX MEPONPUATUN [ OOydYarolmuxcsa U
MEeJarorMIeckux pabOTHUKOB 00Ieo0pa3oBaTeIbHBIX OpraHu3amuii, Ha 0ase
KoTopbix co3patorcs Llentpol «Touka poctay (oOydarolmme ceMuHapbl U MacTep-
KJIACChl IO BONPOCaM HCIMOJIb30BaHUS OOOPYJIOBaHUS, CPEACTB OOy4YeHUS U
BOCIIUTAHUS, METOJMYECKHE MEpPONpHUATUS IO  BOIpocaM  pa3pabOTKH,
COBEPILIECHCTBOBAHMS W BHEAPEHUS MNPOrpaMM JOIMOJHHUTEIBHOIO 00pa3oBaHUs
€CTECTBEHHO-HAYYHOW M  TEXHUYECKOW  HAIPaBJICHHOCTH,  OpraHu3aluu
BHEYPOUYHOU JEeATEIBHOCTH OOYyYaronIMXcsl; WHAWBUyaIbHbIE KOHCYJIbTAlUU IS
Nearoruueckux pabOTHUKOB, B TOM YKCIIE B PEXKUME OHJIAWH; 3aHATHS TPOSKTHON
JIEATEIIbHOCThIO; KOHKYPCHBIE U COPEBHOBATEIIbHBIE MEPONPUATUS ISl JAETEH U

zp.).



2. OpraHm3anuss ¥ ydYacTH€ B PETUOHAIBHBIX M MEXPErHOHATBHBIX
KoH(pepeHUusax, ¢ecTuBainsax, @opymax 1o OOMEHYy ONbITOM paldoThl Ha
BBICOKOOCHAILIEHHBIX YYEHUKO-MECTaX, B TOM YHCJIE MO peaju3aluy MpeaMETHBIX
obnacteil  «EcTecTBeHHOHayuHble  NpeAMEThl», «EcTecTBEHHbIE  HayKwy,
«Marematuka u uHpopMaTuka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«TexHoyorus», a TakXe MporpamM JOMOJIHUTEIBHOIO 00pa30BaHus €CTECTBEHHO-
HAay4YHOM Y TEXHUYECKON HAIIPABICHHOCTEMN.

3. YyacTue pernoHalbHBIX KOOPIAMHATOPOB, mpenacTaButeneit LleHTpoB
«Touka pocTa» U MHBIX LIEHTPOB, (PYHKIMOHUPYIOIIMX HA TEPPUTOPUU CYOBEKTa
Poccuiickon @enepanuu, B Meponpusatusx OenepanbHOro oneparopa.

I'padux meponpusitTuil, KBOTBI YYacTusl, COJEpPKAaHUE U TEXHOJIOTHH
MIPOBEICHUS MEpOTIPUATUN JOBOJIATCSA denepaibHbIM OIIepaToOpoOM
JOTIOJTHUTENBHO.

4. Opranuzanus 1 y4acThe B IPOBEICHUN WH(OPMAIIMOHHBIX KaMIIaHUH 110
NOMyJIIPU3alMM  HalMOHANBHOrO mpoekta «OOpa3oBaHHE» Ha TEPPUTOPUU
cyowsektoB Poccuiickoit denepanuu, B TOM 4HCie COOBITUSAX, MPOBOAUMBIX IS
KOHCYJIbTALIMOHHOTO COIPOBOXK/JEHUS POAUTENIed (3aKOHHBIX IPE/ICTaBUTENEH)
OoOy4YarommMxcss 0 BO3MOXHOCTSIX JJIsi Pa3BUTHUSL CIOCOOHOCTEH M TalaHTOB UX
neTed, MpoecCHOHAIIbHOW OpPUEHTAIMM M YCIEIIHOTO OCBOCHMSI OCHOBHBIX
o0pa3oBaTeIbHBIX TPOrpPaMM OOIIETO 00pa30BaHUS.

5. Pazpabotka, yTBep)KII€HHE M peallu3alus CETEBhIX O00pa30BaTEIbHBIX
IIPOrpaMM C UCIOJIb30BAHUEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyowsekte Poccuiickoit deneparuu B paMKax HAIMOHAIBHOTO MPOEKTA
«O0Opa3zoBaHue», B TOM YHUCJIE€ COBMECTHO C JETCKUMHU TEXHOMapKaMu
«KBanTopuym».

6. BomiedyeHnue oOydaromuxcsi 001IeoOpa3oBaTeIbHBIX OpraHu3aui, Ha
0aze koTophix cozmatorcs u (yHkmumonupyior Llentper «Touka pocra», B
pa3nuuHbie (OpPMBI COMPOBOKIACHUS M HACTAaBHUYECTBA C HCIOJIb30BAaHHEM
KaJpOBBIX PECYpPCOB, OOECIEUMBAIONIINX PAa0OTy BHICOKOOCHAIEHHBIX YUYEHUKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoil denepanuy B paMKax HaIMOHAIBHOIO
npoekta «OOpa3oBaHHE» C yY4E€TOM METOAOJOrMM  (LIEJeBOM  MOJENH)
HACTaBHUYECTBA  OOydYalolMXCs I OpraHu3alMil,  OCYIIECTBIISIOMINX
0o0pa3oBaTeIbHYyI0 JIEATEIbHOCTh MO 0011e00pa30BaATENbHbBIM, JOMOIHUTEIbHBIM
oOmieoOpa3oBaTebHBIM U MOPOrpaMMaM  CpPEIHEr0  MPOQECCHOHATBHOIO
o0Opa3oBaHHUs, B TOM 4YHCII€ C MPUMEHEHHEM JYUIINX MPAKTHK OOMEHA OMBITOM
MEXTy 00yJarOIUMHUCS.

Lentpet «Toyka pocTay MCHOIB3YIOT HHPPACTPYKTYPY H KaJAPOBBIC
pecypcbl  AeTcKuMx TexHomapkoB «KBaHTopuym», co3gaBaeMblx Ha 0Oaze
00111e00pa30BaTENIbHBIX OpraHU3aIuid, JJISI Pa3BUTHSA MPOCKTHOU AEATEILHOCTU
oOyuaromuxcs. Ilemarormueckue pabotHuku  IlentpoB  «Touka  pocta»
00€eCreynBalT ydyacTue OOyYaromIMXCs B MEPONPHUATUSAX JNETCKUX TEXHONApKOB
«KBaHTOpHYM» C y/IaN€HHBIM UCIOJb30BaHUEM 000PYI0BaHUs, CPEACTB O0yUEHHUS
Y BOCIHUTAHUSA, a TAK)KE IPUHUMAIOT yYaCTUE B OPraHU3yEMbIX MU CEMUHApax 1o
JeMOHCTpanuk  d(PGEeKTUBHOrO  OMbITa  pealu3aluu  00pa3oBaTEIbHBIX
€CTECTBCHHO-HAYYHOM, TEXHOJIOTUYECKON M UHBIX HAIIPABJICHHOCTEN CPEOU MHBIX



o01reo0pa3oBaTeIbHBIX OpraHu3alliii, pacroNOKEHHBIX HA TEPPUTOPHUH CYyOBEKTa
Poccuiickon @enepanun.

PernonanbHbpIM KOOPJIWHATOPOM Ha TEPPUTOPUU CyOBekTa Poccuiickoii
denepanuu  obecnieynBaeTcss padboTa MO MOJJAEPKKE 00Ieo0pa3oBaTeIbHBIX
OpraHu3aluii, TOKa3bIBAIOIINX HHU3KKWE 00pa3oBaTeNbHbIE PpE3yJbTaThl, C
UCIOJIb30BaHUEM WHQGPACTPYKTYphl U KagpoBoro obecmneuenus Llentpo «Touka
pocTta» B pa3nu4HBIX ¢Gopmarax (COBMECTHas peanm3aiusi 00pa30BaTebHBIX
porpaMm, MPOBEICHHE O0yYarOIUX MEPONPUSITUNA, CEMUHAPOB, KOHCYJIbTAlUN U
np.).

[Ipu mpoBeneHUH pa3IUYHBIX MEPOMNPUSATUM, CBSI3aHHBIX C pealu3aluen
HallMOHAJIBbHOrO MpoekTa «OO0pa3oBaHME», HCHOJIb30BAHUEM COOTBETCTBYIOIIEH
HHPPACTPYKTYPHI, KaJIPOBLIX U (PMHAHCOBBIX PECYPCOB, JOJDKHO OBITH 00ECIIEYEHO
UX HWH(POPMAIIMOHHOE COMPOBOXKJICHHE, B TOM YKCJIE B CpPEJICTBaX MacCOBOM
uH(pOpMaIUK, COLMAIIBHBIX CETSIX, Ha callTaXx 00pa3oBaTENIbHBIX OpPraHU3AIMKA C
UCIOJIb30BaHUEM (DUPMEHHON CUMBOJMKH HAIIMOHAJIBHOTO MPOEKTA
«O0pazoBaHue».

Nudopmarus o6 yuactuu llentpoB «Touka pocta» B MEpONPHUATHSIX
HampaBisieTcs:  @DefepalibHOMY  ONEpaTopy B paMKaxX  €KEKBapTaJIbHOIO
MOHUTOPUHTA.

6. TpeGoBanus k punancosomy odecnneueHuro LlenTpos «Touka
pocra»

®dunancoBoe obecneueHue ¢GyHkiuoHupoBanus LlenTpoB «Touka poctay
BKJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOmMUMHU TPEOOBAHUSIMHU K OIPEACICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHE TOCYJIapCTBEHHBIX (MYHHUIIMIIAIbHBIX) YCIyT B
cdepe TOLIKOIBHOI0, Ha4aJbHOTO 00IEero, OCHOBHOTO OOIIET0, CPeTHEro 001IIero,
cpenHero mpodeccHoHaIbHOr0 00pa3oBaHMs, JOMOJHUTENBHOTO 00pa3oBaHUS
JIETeH U B3POCIBIX, JOTOJIHUTEIHHOTO MPO(ecCHOHAIBHOTO 00pa30BaHMs IS JIULI,
UMECIOIIMX WM TMOJy4YaloluX cpeaHee mnpodeccuoHaibHOe 00pa3oBaHueE,
po(ecCUOHaNBHOTO 00y4YeHHUsI, TPUMEHIEMBIMH MIPU pacyeTe o0beMa cyOcuauu
Ha (pMHAHCOBOE OOecTeueHNE BHIMOIHEHHS TOCYJaPCTBEHHOTO (MYHHIIUIIAIHLHOTO)
3aJlaHMs Ha OKa3aHWe rOCyJIapCTBEHHBIX (MyHUIUMNAIBHBIX) YCIAYT (BBIMOJIHEHUE
paboT) rocylapCTBEHHBIM (MYyHUIMNIAIBHBIM) YUYPEXKICHUEM, YTBEPKICHHBIMU
npukazoMm MunnpocBemenus Poccunm ot 20 Hoa0ps 2018 1. Ne 235 wu
BKJIFOYAIOIIMMU B TOM YHUCJIE:

- omiary TpyJa TNeAarormuyeckux pabOTHUKOB 0011e00pa3oBaTeIbHON
opranu3anuu, odecrneunBamux ¢pyaknuonupoanue Lleatpos «Touka poctay;

- IPUOOPETEHNE JOCTATOYHOTO 00bEMa OCHOBHBIX CPEJICTB U MaTepUATbHBIX
3alacoB, B TOM YHCII€ PACXOIHBIX MaTEpHaNOB, Ui OOECIEYCHHS pean3aluu
oOpa3zoBaTelIbHBIX NporpaMM B 00beMe, HEO0OXOJUMOM [Jii HENPEepPhIBHOU
peanu3zanuu o0pa3oBaTeIbLHOTO MPOLECCa;

- olecrieueHue TeKyIIeH JIEATEbHOCTH 00111e00pa30BaTeIbHOM
OpraHu3alyy Mo o0ecrneyeHnIo 00pa3oBaTesIbHOIO Mpoliecca.



I[Ipu ¢opmupoBanuun Owmxera cyonekta Poccuiickoit ®Denepanuu
(MecTHOrO OIOJKETA) HA OYEPEJHON TrojJ M IUIAHOBBIM MEPUOJ HEOOXOJIUMO
npeaycMaTpuBaTh OIOJKETHBIC ACCUTHOBaHUA B o0beMe, HEOOXOAUMOM st
¢dbunancoBoro obecrnieueHus ¢pyHkiuonupoanus Llentpor «Touka pocTtay, B TOM
YHCJIe C YYETOM COOTBETCTBYIOINIEH NHIECKCAIIUH.

7. 3akJaI0UYHTEIbHbIE MOJ0KEeHUS

[Ipu peanuzaruu MepONPUATUN B LEIAX CO3JaHUS U (PYHKIIMOHUPOBAHUS
[lentpoB «Touka poctay cyObekT Poccuiickoit ®exneparuu obecrieunBaeT
coOJII0IeHNE TpeOOBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA U
3aKOHOJIATENIbCTBA O KOHTPAKTHOM cHUCTEeMe B cepe 3aKylmoK TOBapoB, padoT,
yCIIyT AJ1 o0ecnedeHus ToCyJapCTBEHHBIX U MYHULIUINIATBHBIX HYXK, B TOM YHCIIE
B YacTu oOecrieueHus: MOBBIMIEHUS 3PHEKTUBHOCTH, MCKIIOUECHUS OTPAHUUYCHUS
Kpyra  TIOCTaBIIMKOB H  TOCTaBIAEMOrO0  OOOpYJOBaHMS,  TOBBIIICHUS
pPE3yIBTATUBHOCTH  OCYIIECTBICHHUS 3aKyINOK, OOECIeUeHUs MPO3PavyHOCTH,
MPEIOTBPAIICHUS KOPPYIIIUU U IPYTUX 3JI0YTIOTPEOICHUH.

IIpu ocymectBiennn cyObekramu Poccuiickoii ®enepanuu  3aKymnok
TOBAapOB, pabOT, YCIyr C LEIbl0 MPUOOPETeHUs O00OpYJOBaHUS, PACXOIHBIX
MaTepuaioB, CPEACTB OOyUYEHUS M BOCHHUTAHUA B LENsAX co3daHus L{eHTpoB
«Touka poctay 3a cuer cyOcuauu u3 denepaibHOro OroKeTa OropKeTaM
cyobekToB  Poccuiickoit ®eneparun  Ha coUMHAHCUPOBAHHWE  PACXOIHBIX
o0s13aTenbCTB cyOBekToB Poccutickoit deaeparuu:

- oOecrieunBaeTcsl ILEHTpAIU3alusg 3aKylNoK B TOPSIKE, OINPEICICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTPAaKTHOM cucTteme B cdepe
3aKymoOK, TOBapoB, pabOT, yciayr s oOecleyYeHusi TOCYJapCTBEHHBIX U
MYHULIMOATBHBIX HY XK,

- MPUMEHSETCS HAIMOHAIBHBIM PEXKUM B COOTBETCTBUU C TPEOOBAHUAMU
cratbu 14 denepanpHoro 3akoHa ot 5 anpens 2013 r. Ne 44-@3 «O KOHTpaKTHOMU
cuctemMe B cdepe 3aKylmoK TOBapoB, paboT, yciayr uisi oOecredeHHs
rOCyJIJapCTBEHHBIX U MYHULIUTIATbHBIX HY XK.

Kpome Toro, mpu ocymecTBI€HHH 3aKymnok cyObekTamu Poccuiickoi
denepanuu JOIKHBI OBITh YITCHBI:

- noJiokeHus1 nocraHoBiieHus [IpaBurenscTtBa Poccuiickont denepaunu ot
03.12.2020 Ne 2013 «O MuUHUMAIBHOW [dOJ€ 3aKYIMOK TOBApOB POCCHUUCKOTO
MIPOUCXOKICHUSD,;

- mnojoxeHus mnocraHoBieHus IlpaBurenscTtBa Poccuiickoir denepanun
or 03.12.2020 Ne 2014 «O wMuHMMaAILHON O0O0S3aTETBLHON JI0JIE 3aKYyMOK
POCCUHCKHX TOBapOB M €€ JOCTIKCHUHU 3aKa3zuukoM» (BMecTe ¢ «llosoxeHnuem o
TpeOOBaHMIX K COJEpKaHHIO U Gopme oTdyeTa 00 00beMe 3aKyMOK POCCHUHUCKHX
TOBAapOB, B TOM YHUCJIE TOBApOB, MOCTABIISIEMBIX IMPHU BBINOJHEHUU 3aKYMaeMbIX
paboT, OKa3aHWU 3aKYMAaEMbIX YCIYT, OCYIIECTBICHHBIX B IHENSAX JOCTHKEHUSA
3aKa3YUKOM MHUHUMAaJIbHOM OO0s3aTENIbHONW JIONM 3aKYNOK, O TPEOOBaHUIX K
CONEP)KaHUI0 ~ OOOCHOBAHMSI ~ HEBO3MOXXHOCTH  JOCTIDKEHUS  3aKa34MKOM
MUHUMAJILHON 0053aTeNbHON JOJIM 3aKyIMOK POCCUUCKUX TOBAapOB (B TOM YHUCIE



TOBApOB, TMOCTABJISIEMbIX IMPU BBINOJHEHUU 3aKyMaeMblX paboT, OKa3aHUU
3aKyMaeMbIX YCIYT) OTJEIbHBIX BHUJOB, MPU OCYIIECTBICHUH 3aKYIMOK KOTOPBIX
YCTAHOBJIEHBI OTPAaHUYCHUS JIOMYCKa TOBAPOB, MPOUCXOSAIINX U3 MHOCTPAHHBIX
roCyJIapCTB, O MOPSJIKE MOJATOTOBKU M pa3MEIIeHUsI B €IUHONW MH(GOPMAIMOHHON
cucteMe B cdepe 3aKylmoK Takux oryeta U oOocHoBaHus», «llomoxxkeHuem o
MOPSAJAKE, KPUTEPUAX M IIOCIEICTBUUA IIPOBEICHUS OLIEHKU BBINOJHEHUSA
3aKa3YMKOM OOS3aHHOCTU JIOCTM)KCHHS MHUHHUMAJIBHOM 00s3aTeIbHON  J0Nn
3aKyIOK POCCHICKHX TOBapoB (B TOM YHUCJIE TOBApPOB, MOCTABISIEMBIX MpHU
BBITIOJIHEHUH 3aKyMaeMbIX paboOT, OKa3aHWHM 3aKyMaeMbIX YCIYT) OTIEIbHBIX
BUJIOB, IPU OCYIIECTBIICHUM 3aKYIOK KOTOPBIX YCTAaHOBJICHbl OTPaHUYCHUSA
JIOITyCKa TOBAPOB, MMPOUCXOJIAIINX U3 MHOCTPAHHBIX TOCYIAPCTBY ).



Ipuioxenue Ne 1
Kk MeToan4ecKuM peKoMeH 1AM

KOMILJIEKC

MEP («IOPOYKHASI KAPTA») I10 CO3JJAHUIO U ®YHKIIUOHUPOBAHMIO B
OBILIEOBPA3OBATEJIBHBIX OPTAHU3ALIUSX, PACIIOJIOKEHHBIX B
CEJbCKOIl MECTHOCTHU M MAJIBIX TOPOJAX, HEHTPOB OEPA3OBAHUS
ECTECTBEHHO-HAYYHOW, 1 TEXHOJIOTUYECKOI HATMTPABJIEHHOCTEW

«TOYKA POCTA»
Ne | HaumenoBanue meponpusatus | OTBETCTBEHHBIH Pesynbrar Cpok
Y TBEpKICHBI:
— JIOJKHOCTHOE JIUIO B COCTaBe
PErMOHaNbHOTO
BEJJOMCTBEHHOTO MIPOEKTHOTO
o(duca, OTBETCTBEHHOE 32
CO3/1aHUE U
HKIIMOHUPOBAHUE [ICHTPOB .
ynx p HEHTP PacniopsauTenbHbINA akT
«Touka poctay;
PErMOHAJILHOTO OpraHa
— MIOKa3aTelu A TeIbHOCTH .
HCIIOJTHUTENIbHOMN
1eHTpoB « Touka pocray;
BJIACTH,
- tunioBoe [lonoxenue o .
Pernonanbhbiit OCYIIECTBIISIOLIETO He MO3/IHee
1. |mesrensHocTH LlenTpoB «Touka 9
KOOPJIMHATOP rocy1apCTBEHHOE 31 suBaps X° roga
pOCTa» Ha TEPPUTOPUU
N yrpaBJieHUE B cepe
cyonekTa Poccuiickoit
oOpa3zoBanus (nanee -
denepannn .
pacrnopsiAUTEIbHBINA aKT
— IepeyeHb
POUB)
00111€00pa30BaTeIbHBIX
OpraHu3aIHii, pacmoI0KeHHbIX
B CEJIbCKOW MECTHOCTH U
MaJsbIX TOpojiax, Ha 6asze
KOTOPBIX IUIAHUPYETCS
co3nanue LlenTpos «Touka
pocTay.
Pernonanpueiit | [Tucemo denepansHoro COmIacHo
9 CdopmupoBan 1 coriiacoBaH KOOPIMHATOD, orepaTopa u OTAEIBHOM
' UHGPACTPYKTYPHBIN JIUCT dbenepalibHBIA | pacTIOPSAIUTENBHBINA aKT y
rpaduky
orniepaTop POUB
OO®bsIBIIEHBI 3aKYIIKH TOBApOB, .
PernonanbHbIit W3Bemenus o He no3aHee 1
3. paboT, yCIyr As co3JaHus
KOOPJIMHATOP MIPOBEJICHUH 3aKYIIOK arnpestst X roga
enTtpoB «Touka pocta»
CdopMupoBaHbI MPOEKTHI . .
Pernonanshelii | PacnopsaurenbHbIi akT He no3jaHee 1
4. | 3onupoBanus Llentpos «Touka
KOOPJAUHATOP POUB armpess X roga
pocTta»
5 [TpoBeneH MOHUTOPHUHT PabOT PernonanbHbIit ITo dopwme, 25 aBrycra X rona,
' 10 IPUBEICHUIO TUIOMIA0K KOOPAUHATOP OnpeaeIsIeMoin Jlajiee exXEeroIHo

2 X — roj mony4eHus CyOCH TN,




No | HaumenoBanue meponpusitusg | OTBETCTBEHHBIN PesynbTar Cpok
Hentpos «Touka pocra» B MuHnpocBeleHus
COOTBETCTBHE C Poccnn nnm
METOAMYECKUMU ®denepanbHbIM
PEKOMEHTaluAMHU OnepaTopoM
Munnpocsenienus Poccun
Hauano pa6ots! LienTpos PernonansHslii HNndpopmanmonnoe
6. 1 cents6ps X roga
«Touka pocta» KOOPJIMHATOP ocsenienne B CMU
ExexBapranbHbIi MOHUTOPHUHT
N 1 oxTs16ps X rona,
BBITIOJTHEHHSI TIOKa3aTesei . Otuet denepanibHOMY
PernonannpHbIN nanee —
7. CO3JaHus U omepaTopy Mo uToram
KOOPJIMHATOP €XKEKBapTaJIbHO B

(YHKIIMOHUPOBAHUS LIEHTPOB
«Touka pocra»

MOHHUTOPHHI'A

TEUEeHUE 2-X JIET




Ipuioxkenue Ne 2
K MeToau4eCKUM peKOMeHAallusiM

MHWHHUMAJIBHBIE THANKATOPBI U ITIOKA3ATEJIN
PEAJIM3ALIMU MEPOITPUSATHUI 11O CO3JIAHUIO U ®YHKIIMOHUPOBAHUIO B
OBHIEOBPA3OBATEJIBHBIX OPTAHU3ALIUAX, PACTIOJIOKEHHBIX B
CEJBbCKOM MECTHOCTH U MAJIBIX TOPOJIAX, HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM Y TEXHOJIOTMYECKOM HATIPABJIEHHOCTEN

«TOYKA POCTA»
MuHUManbpHOE 3HaYEHKE B
ro s MunumanbHoe Meronuka pacuera
3HAYCHUE B TOJ IS | MUHHMATBHOTO TIOKA3aTelIs
HaumenoBanue nHaukaropa | 001eo0pa3oBaTeIbHBIX
N . MaJOKOMITIICKTHBIX B IIEJIOM TI0 CyOBEKTY
(mokazarerns) opraHu3auui, He L
ob1eodpaszoBarensHblX| Poccuiickoit depeparnyn, B
SIBIISTEOTIIHX CST .
OpraHu3aIuit roj
MaJIOKOMITICKTHBIMH
YuciieHHOCTh 00y4atonuxcs
0011e00pa30BaTEEHOM
OpTaHU3aIIH, OCBANBAIOIINX
IIBa 1 Ooiee y4eOHBIX
mpeaMeTa U3 9ncia
MpeMEeTHBIX 00MacTei
«EcTecTBeHHOHAYYHEIE
mpeaMeTel», «EcTecTBEeHHBIE CymMma 3HadeHui
Haykn», «MaTemaTuka u TTOKa3aTes o BCeM o01Iie-
1 nHpopMaTHKay, 300 100 00pa3oBaTeIbHBIM

«OO011ecTBO3HAHUE U (B rog otkpeitust — 150) | (B rox otkpeitas — 50)|  oprammzanmsam, Ha 6ase
€CTECTBO3HAHUEY, KOTOPBIX CO3IAIOTCS
«TexHonorus» u (WIK) Kypcel HeHTpsl «Touka pocra»

BHEYPOUHOI JIeATENEHOCTH
OOLIENHTEIIEKTYaTbHOI
HaMpaBJIEHHOCTH C
WCIIOJIb30BAHHEM CPEJICTB
OOY4EHHS M BOCTIUTAHHUS
Lentpa «Touka pocray 3
(JenoBeK)

YHCIIeHHOCTD 06yqa}om1/1xc;1

00111600pa30BaTENBLHOM .
CyMMa 3HaYeHHI
OpraHU3aIH, OCBAUBAIOIINX
MoKa3aTeJsi o BceM o011Ie-
JTOTIOJTHUTEIILHBIC

60 30 00pa3oBaTeIbHBIM
(B rom otkpeitist — 30) | (B rom otkpeiTHs — 15)|  opranuzaimsm, Ha 6a3e
KOTOPBIX CO3JAF0TCS
eHTphl «Touka poctay

2 |obuieoOpazoBaresbHbIe
MIPOrPaMMBbI TEXHUYCCKOW U
€CTECTBEHHOHAY4YHOMI
HAINpPaBJIEHHOCTH C
HCIIOJIb30BAHUEM CPEJICTB

 Hcnonp3oBaHue CpeiacTB 00OpyHOBaHHUs, OOYYeHHS M BOCIMTAHMS BO3MOKHO HAa BCEX YPOBHSX OOIIEro
0o0pa3oBaHUS ¥ IEIeco00pa3sHO [UIA pealu3aldd ypPOYHOH H BHEYPOUYHOH MAEATENEHOCTH IO MpOrpaMMam
€CTeCTBEHHO-HAYYHOW W  TEXHOJOTWYECKOH  HampaBleHHOCTeH. Pacuer mokaszaTtens mpemxycMaTpUBacT
CyMMHpPOBaHHE YHCICHHOCTH oOOydarommuxcs 00meo0pa3oBaTeIbHOW OpraHM3alluM, KaXABIH W3 KOTOPBIX
3aJeiCTBOBAaH B OCBOCHHWH HE MEHEe IBYX INPEIMETOB, KypCOB, MUCIHIUINH (MOIYNEH) eCTeCTBEHHO-HAYYHOH H
TEXHOJIOTHYECKON HAaMpaBJICHHOCTEH B paMKax peaqu3allii OCHOBHBIX 00IIe00pa30BATENBHBIX MPOTPAMM.
YuuThIBatOTCS y4eOHbIE MPEIMEThl M3 YMciia MPeJMeTHbIX obnacteil «MartemMaTnka U MH(GOpMaTHKAY,
«OO0IIecTBO3HaHHE M ecTecTBO3HaHue», «TexHomorus», «EcTecTBeHHOHAy4HBIC MpeaMEThl», «EcTecTBeHHBIC
Haykn» W (WIM) KypChl BHEYPOYHOW JESTENbHOCTH, peai3yeMble C HCIOJIB30BAHHUEM CPEICTB OOYUEHHS H
Bocriutanust LleaTpos «Touka pocta». B ciyuae, eciin B 001meo0pa3oBaTelsHOW OpraHU3aIiy, 00IIas YHCIeHHOCTh
00yJaromuxcst MEHBIIIEe YKa3aHHOTO 3HAYEHs, 3HAUCHNE TTOKa3aTeNsl TOJDKHO COCTaBIATh He MeHee 80% oT obrmieit
YUCIIEHHOCTH 00yUJaIoIuXcs;




00y4eHUs 1 BOCITUTAHHS
Lentpa «Touka pocta» *
(uenoBex)

JloJ1s TIemaroru4ecKux
paboTHHKOB eHTpa «Touka
pocTay, mpomemux ooydeHne
3 |mo mporpammam u3 peectpa 100 100 100
IPOrpaMM HOBBIILICHUS
KBaTH(pHUKAHN PerepaIbHoro
oneparopa® (%)

4 B ciyuae, ecinu B 0011€00pa3oBaTeIbHON OpPraHU3aluy, 00IIAs YHUCIEHHOCTh 00YJaIOIMXCs MEHbIIe 3HAUYeHHs],
YKa3aHHOTO B TIOKa3arene |, 3HaueHWe MOoKa3aTeNs JOJDKHO cocTaBisiTh He MeHee 20% OT oO0Iuel YMCIeHHOCTH
oOyuarommxcs. [ MaTOKOMIUIEKTHBIX 00Ie00pa3oBaTeIbHBIX OPraHU3aMid OIYCKAeTCsl OTCYTCTBUE JINLICH3UU
Ha JIOTIOJTHUTENILHOE 00pa30BaHUe U PeATN3yeMBIX IPOrPaMM JOTIOTHUTEIILHOIO 00pa30BaHusL.

> B cooTBercTBHM ¢ MyHKTOM 2 uacth 5 crarteu 47 (enepanbHoro sakona or 29.12.2012 Ne 273-®3 «O6
obpasoBanuu B Poccuiickoii ®enepaunym» IOBBIICHHE KBATH(QHKALMU IEJArOTMYECKHX  PabOTHHKOB
OCYILECTBIISIETCS HE PEXe OJHOTrO pa3a B Tpu rona. [loBblieHWe KBaIU(HKALWHM MEIAarorn4eckoro pabdoTHHKA
neHTpa «Todka pocTay 3acUHTHIBACTCS NPU HAIMYMK ACHCTBYIOIIETO (C AaThl MIPOXOXKACHMS NPOLUIo He Ooiee 3
JIeT) YAOCTOBEPEHHS O MOBBIICHNH KBATM(UKALMH 10 TpOrpaMMaM, COOTBETCTBYIOLIMM HarpaBiieHHOCTsM LleHTpa
«Touka pocray, WIM MPOXOKACHUH O0y4eHHS MO Hporpammam (elepaibHOro oneparopa. TakKe ydHTHIBAeTCS
HaJIMYUE Yy MeNaroruueckux pabOOTHUKOB YAOCTOBEPEHHH O MOBBIIICHUH KBAUTU(QHKAIMH IO TpOrpaMMaM H3
DdenepanbHOro peectpa 00pa3oBaTeNbHBIX IPOTrPaMM JTOTIOIHUTEFHOTO MPO(eccnoHaNIFHOTO 00pa3oBaHusl.



IHpuioxkenue Ne 3
K MeToan4ecKuM peKoOMeH/IauusM

Ilepeuyenn 001I€00pa30BaTEILHBIX OPraHU3alMid, HA 0a3e KOTOPbIX
IVIAHMPYeTCH co3aaHue U pyHkunonuposanue LienTpos o0pazoBanus
€CTeCTBEHHO-HAYYHOM U TEXHOJIOIM4eCKOM HanpaBjdeHHocTel «Touka pocTa»
B_____roay B paMmkax ¢eaepajbHOro npoekra «CoBpeMeHHasi IIKOJIA»

HaAllHOHAJBbHOI'O IPOCKTA «Oﬁpa3OBaHne» B (HaumeHoeaHue
cyovekma Poccuiickoii @edepayuu)
Ne | HaumeHoBaHme HaunmeHoBanue Opuanyeckn | Uncnennocer | ManokoMIJIeKTHA
n/ | MYHHUMOAJBHOT | 0011e00pa3oBaTebH i aapec b 00yualo- a1 (na/Her,
n | o o0paszoBaHus oii opraHu3amnum, Ha | oOIeodpa3o- MXxcst KOJIN4€CTBO
0a3e koTopoii BaTeJIbHOI KJIACCOB-
TUIAHUPYeTCs OpraHM3aluH KOMILIEKTOB)
co3nanue LlenTpa (mo ycrany)
«Touxka pocra»




IHpuioxenue Ne 4
Kk MeToan4ecKuM peKoMeH 1AM

Tunosoe Ilojo:xxenue
o IlenTpe 00pazoBaHusi €CTECTBEHHO-HAYYHO! M TEXHOJIOTHYE€CKOM
HanpaBJieHHocTell «Touka pocra» Ha 0a3e <naumenosanue
00uweodpazoeamenvHol OpeaHU3AUUU>

1. OO0uue noJI0KeHUus

1.1. [entp oOpa3oBaHMsI €CTECTBEHHO-HAYYHOM U TEXHOJOTUYECKON
HaIpaBJICHHOCTEH «Touxka pocTa» Ha 0aze <HaumeHo8aHue
obweobpazoeamenvroll opeanuzayuu> (namee - LleHTp) co3gaH C  HENBIO
pasBuTHS y  OOy4YarOIIMXCS  €CTECTBEHHO-HAYYHOM,  MaTeMaTHYECKOM,
WH()OPMAITMOHHONW TPaMOTHOCTH, (HOPMHUPOBAHMSI KPUTHUECKOTO W KPEATUBHOTO
MBIIIICHUS, COBEPIIICHCTBOBAHMSI ~ HABBIKOB €CTCCTBEHHO-HAYYHOU W

TEXHOJIOTUYECKON HAIPABIECHHOCTEMN.

1.2. lleHTp HE sABIACTCS MOPUANYSCKUM JIMIIOM | JCUCTBYET IS
JOCTH)KEHUSI ~ YCTaBHbIX  Ielied  <HaumeHosaHue  00weobpazoeamenvbHol
opeanusayuu> (ganee — YupexJeHue), a TakKe B IEJISIX BBIIOJIHEHUS 3aJlady U
JOCTUKEHHUS TTOKa3aTeIed U pe3yIbTaTOB HAIMOHAIBHOTO MPOEKTa
«O0pazoBaHue».

1.3. B cBoeii pgesrensHocTH LleHTp pykoBonactByercs DenepanbHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-d3 «O06 ob6pa3oBaHuU B
Poccuiickon @enepanuny, , IPYTMMH HOPMAaTHUBHBIMU JIOKYMEHTaMH
MunucreperBa npocsemeHuss Poccurickoin denepanmi, UHBIMA HOPMaTUBHBIMU
1paBoBbIMU akTamu Poccuiickon @enepanuu, TporpaMMon pa3BUTHUS
<HaumeHOBaHUe 00WEOOPA308aMENLHOL  Op2aHU3ayuu™>, IUIAHAMH PaboThI,
YTBEPKACHHBIMH YUpeIUTENeM U HacTossuM [lonoxxenuem.

1.4, Tlentp B cCBOed JACATEIBLHOCTH TOAYMHSETCS PYKOBOIUTEIIO
VYupexaeHus (IMpeKkTopy).

2. eaun, 3apaum, pynkuun geareabHoctu Lenrpa

2.1. OcHoBHOU LEJBIO JEeATENbHOCTH [entpa ABJISIETCSA
COBEpIIICHCTBOBAHWE YyCIIOBUW JJisi  TOBBIIIEHUS KadecTBa 0Opa3oBaHUS,
pacHIMpeHUuss BO3MOXKHOCTEH OOydYaronuxcsi B OCBOCHHHM YUYEOHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOM W  TEXHOJOTMYECKOW  HAIpPaBJICHHOCTEH, MpOrpaMm
JIOTIONIHUTEIBHOTO ~ OOpa3OBaHMs  €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HaIpaBJICHHOCTEH, a TakxXe JIJIsi MPaKTUYeCKON OTpabOTKU y4eOHOro marepuana
1o y4eOHbIM IpeaMeTaM «Pu3nkay, « XuMus», « buosorus».

2.2. 3apadamu LleHTpa SBASIOTCS:

2.2.1. peann3aniisi OCHOBHBIX  00II€00pa3oBaTEIbHBIX MPOTPAMM 10

y4eOHBIM peaMeTam €CTECTBEHHO-HAYYHOM U TEXHOJOTUYECKOMN
HaIllpaBJICHHOCTEH, B TOM 4YHCIIE B paMKax BHCYPOYHOH JICSITCIBHOCTH
oOyyJarommxcs;

2.2.2. pazpaboTka ¥ peanu3alusl Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX
o01reo0pa3oBaTeIbHBIX MPOTPaAaMM €CTECTBEHHO-HAYUYHON M TEXHUYECKON



HaIpaBJICHHOCTEHM, a Tak)Ke€ HHBIX IMPOrpaMM, B TOM YHUCJIE B KaHUKYJSIPHBIA
TIEPHUOT;

2.2.3. BOBJIeUeHHE OOy4YalomMUXCs W TMeJAaroru4eckux pabOTHUKOB B
MIPOCKTHYIO JICSATEIHLHOCTB;

2.2.4. opranuzaiys BHEYUYCOHON JCATEIHLHOCTH B KAHHKYJISPHBIM IEPUOI,
pa3paboTKa U peaau3alis COOTBETCTBYIOIMX 00pa30BaTeIbHBIX IPOrpaMM, B TOM
qucie I Jlarepeil, OpraHM30BaHHBIX OOpa30BaTCIbHBIMH OpPraHHM3allUSIMU B
KaHWUKYJISIPHBIN TIEPUOI;

2.2.5. oBbIIEHHE  TPOGECCHOHATBPHOTO  MAacTepCTBA  MEJArOrMYeCKUx
pabotHukoB  lleHTpa, peanu3ylommMx  OCHOBHBIE W  JOTIOJHUTCIHHBIC
o0ureo0pa3zoBaTeabHbIE MPOrPAMMBI.

2.3. LeHTp I MOCTHXKEHUS T1IETM W BBINIOJIHCHHS 3a7a4 BIIPaBE
B3aHMMOJICHCTBOBATD C:

- pa3IMYHBIMH 00pa30BaTEIbHBIMU OpraHu3alusIMd B (OpME CETEBOro
B3aUMO/ICHCTBUS;

- ¢ UHBIMH 00pa30BaTEIIbHBIMU OpraHU3AIUsAMH, Ha 0a3e KOTOPBIX CO3JIaHbI
1eHTphl « Touka pocTay;

- ¢ (QenepadbHBIM  ONEPATOPOM, OCYIIECTBISIOMNAM (YHKIMH IO
WHOOPMAITMOHHOMY,  METOJAMYECKOMY W OPTaHU3AIMOHHO-TEXHUYECKOMY
COTPOBOXKICHUIO MEPOTIPUATHH TT0 CO3AHUI0 U (PYHKITMOHUPOBAHHIO IICHTPOB
«Touka pocTa», B TOM UYHCIAE II0 BOIMPOCAM TOBBIMICHHUS KBATH(UKAINH
MearornaeckKux pabOTHUKOB;

- oOywaromuMucs W POJUTEISIMHU  (3aKOHHBIMH  TIPEJICTABUTEIISIMH)
o0y4Jaromuxcsi, B TOM YUCJIE ¢ MPUMEHEHHUEM JUCTaHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH.

3. Hopsinok ynpasJiienusi LHlenrpom «Touka pocta»

3.1. PykoBoautenb YupexaeHUs U3JaeT JOKaJbHbIH HOPMATUBHBIN aKT O
Ha3HaueHWu  pykoBojutenss  Llentpa  (Kyparopa,  OTBETCTBEHHOIO  3a
(GyHKIMOHUPOBAHUE M Pa3BHUTHE), a TaKke O co3aaHuu LleHTpa u yTBepkKIACHHUU
[Tonoxenue o gestenbHocTU LleHTpa.

3.2. PyxoBomutenem llenTtpa MoOkeT OBITh Ha3HAYEH COTPYIHUK
VYupexaeHus u3 ynucia pyKoBOASIINX U MMeIarorudeckux pabOTHUKOB.

3.3. PykoBoaurens LleraTpa 00s13aH:

3.3.1. ocymiecTBIATh ONIEPaTHBHOE PYKOBOACTBO LleHTpom;

3.3.2. mpenctaBiATh ~ uHTepechl  LleHTpa 1m0  JOBEpeHHOCTH B
MYHUILIMOAIBHBIX, TOCYJApCTBEHHBIX OpraHax pEeruoHa, OpTraHu3alUsasX s
peanm3auuu ueneu u 3agau Llenrpa;

3.3.3. oTunThIBaThCH Tepea PykoBoauTeneM YUpexIeHHUS O pe3yJbTaTax
pabotsl Llentpa;

3.3.4. BBITIOIHATH HHbIC 00s13aHHOCTH, MpeTyCMOTPEHHbBIE
3aKOHOJIATE€JIbCTBOM, YCTaBOM YUPEXKICHHUS, HOJDKHOCTHOM WHCTPYKLMEH U
HactosiuM [lonoxxenuem.

3.4. PyxoBoaurens LlenTpa Bopage:



3.4.1. ocymiecTBIAT, paccTaHOBKY KaapoB llenTpa, mpuem Ha paboty
KOTOPBIX OCYIIECTBIISICTCS MPUKA30M PYKOBOJIUTENS Y UPEIKICHNUS;

3.4.2. IO COrJIaCOBAHUIO C PYKOBOAMUTENEM YUpEXKJICHUS OpraHU30BHIBATH
y4eOHO- BOCIHHUTATENbHBIM Tpoliecc B lleHTpe B COOTBETCTBHHM C IENSIMH U
3amayamu LleHTpa u oCyIecTBIsATh KOHTPOJIb 3a €T0 peaan3aluei;

3.4.3. oCyHIeCTBIISATh MOATOTOBKY OOYYAIOMIMXCA K YYaCTHIO B KOHKypCax,
OJIUMITHAJIAX, KOH(MEPEHIUAX U WHBIX MEPOIPHUATUAX MO MPODIIII0 HATIPABICHUIMA
nearenbHocTH LlenTpa;

3.4.4. 10 COTNIacCOBaHUIO C PYKOBOJIUTENEM YUPEKACHHUS OCYIIECTBISATH
OpraHW3alii0 ® TMPOBEACHUE MEPONPHUATHH TO0 NPOPWII0 HAIPABICHUHA
nesTesbHoCTH LlenTpa;

3.4.5. oCylIecTBIATh UHBIE TIPaBa, OTHOCSIIUECS K JiesITebHOCTH LleHTpa u
HE TMPOTUBOpEHYAIMEe IeJsIM W BHJAM JICATEIBHOCTH 00pa3oBaTeIbHON
OpraHu3allny, a TAKXKE 3aKOHOATebCTBY Poccuiickon denepanumu.



Ipuioxenue Ne 5
K MeToan4ecKuM peKoOMeH/IauusM

Pexomenaanuu mo ucmoib30BaHUI0 CTAHAAPTHOI0 KOMILIEKTA
o0opynoBanus LlenTpa «Touka pocra» npu peajm3anuu NporpamMm
€CTECTBEHHO-HAYYHOI ¥ TEXHOJOTHYeCKO HANIPABJIEHHOCTel

[lepeuenr CcTaHAAPTHOTO KOMIUIEKTa OOOPYIOBaHMS JJsi OCHAICHUS
[enTpoB «Touka pocTa» c(hOPMUPOBAH C YUETOM psijia IPUHIUIIOB, B TOM YHUCIIE:

[TpuHIMIT TIPeeMCTBEHHOCTH cHCTeM oOopynoBaHus. OOopymoBaHHE s
MPOBEJCHNSI YUYCHUYECKUX MPAKTUYECKUX PabOT SBISETCS OOMIMM ISl ypOBHEH
OCHOBHOTO OOINEro W cpemHero odmiero oOpasoBaHus. B cucreMe HarisaHBIX
CPEICTB OOyYEeHHsI W JIEMOHCTPAI[MOHHOTO OOOPYIOBaHHS HUMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIIKEe I OCHOBHOTO OOIIEr0 W CpeAaHero oOIiero oOpa3oBaHUS.
[Mudposas nabopatopus u o00OpyAOBaHHE OOIIETO HA3HAYCHUSI TIO3BOJISIIOT
o0ecreunBaTh JEATEILHOCTh O0YyYaronIuXcsi Kak B OCHOBHOM, TaK M B CTapIlIe
IIKOJIE, 3 B COBOKYITHOCTH C ITU(GPOBBIMHU JIA0OPATOPHUSIMU 110 (HU3HUKE, OMOJIOTHH U
XUMUU — TIPAKTUYECKYIO JEATETHHOCTh B paMKax M3YYCHHS €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 kimaccax Ha yriry0JIeHHOM YPOBHE.

[TpuHIIMTT cCoueTaHUs KJIACCHYECKHX U COBPEMEHHBIX CPEJICTB MU3MEPCHUH H
CTI0cO00B IKCIIEPUMEHTAILHOTO MCCIIEeIOBaHus sBIIeHUI. B cocTaB 060opymoBaHwMs
BXOJT KJIACCHUECKHE CpEICTBa W3MEpeHus (HampuMmep: JUHAMOMETPHI,
CTpENIOYHBIC aMIIEPMETP M BOJBTMETP) W UUGPOBBIE MPHOOPH (HApUME:
U POBBIE BECHI, CeKyHIOoMep) U naTynku. CoOII0eHIEe 3TOTO MPHHIIUIIA UMEeT
0co00e 3HaueHue sl ypOBHSI OCHOBHOTO OOIIEro 00pa3oBaHus, MOCKOJIbKY 37€Ch
OPOUCXOAUT 3HAKOMCTBO CO CIIOCOOAMU U3MEpPEeHHs] (PU3NYECKUX BEJIUYMH,
dbopmupyeTcss TTOHUMAaHUE TPHUHIUIIOB JCUCTBHUS aHAJIOTOBBIX H3MEPUTEIHHBIX
npuOoOpoB © o0OecreynBaeTcsi IMepexoJ K HCIOJIb30BaHUI0 HHCTPYMEHTOB
1 poBOI TaOOpaATOPHUH.

[lpuHIMIT TpUOpPUTETa YYEHHUYECKOTO OKCIEPUMEHTa s pealln3aluu
CHCTEMHO-/ICATEILHOCTHOTO TOAX01a. Peanm3amuss CHUCTEMHO-AESTENTbHOCTHOTO
MoJX0Ja B OOYYeHHH €CTECTBEHHOHAYUYHBIM TpeaMeTaM Oa3upyercss B TEpPBYIO
ouepehb Ha BOBJICUCHUH OOYYAIONUXCS B TPAKTUYECKYIO ICSATEIbHOCTH II0
MIPOBEJICHUIO HAOIIOIEHUH 1 OTBITOB. [109TOMY 3HaUMTENbHAS YaCTh HAOIIOICHUH
U ONBITOB, KOTOPbIE B TPAJAUIUOHHOW METOJMKE TIPEUIarajiuich Kak
JI€MOHCTpAllMOHHbIE, TEPEHECeHbl B pa3psa yueHuueckux pabor. Cnenyer
OTMETHUTh, YTO B HACTOSIIEE BpeMs H3ydeHUE (UBMKU, XUMUU U OUOJIOTHH B
OCHOBHOM IIIKOJIE W Ha 0a30BOM YPOBHE CTapiiel IIKOJbI OPUEHTUPYETCS Ha
OCBOEHHE ECTECTBEHHOHAYYHOM TPaMOTHOCTH, KOTOpOoe€ HUAET uepe3 pa3BUTHE
CIOCOOHOCTEH ydYaluxcsl aHAJM3UPOBATh PAa3HOOOPAa3HYI0 €CTECTBEHHOHAYUYHYIO
UHGOPMAIIMIO M UCTIOIH30BaTh MONyYCHHbIE 3HAHUS ISl OOBSICHEHHS SBICHUN U
MPOIIECCOB  OKPYJXKAIOUIETO MHpa; TMOHUMATh OCOOEHHOCTH HCIOJIb30BAHUSA
METOJIOB €CTECTBO3HAHUS IS TIOJYYCHHUS HAYYHBIX JaHHBIX; MPOSBISATH
CaMOCTOSITENTLHOCTh CY)KIIEHUH M TOHUMAaTh POJIb HAYKH M TEXHOJOTHYECKHX
WHHOBAIIM B pa3BUTHH OOIIECTBA; OCO3HABATH BAXKHOCTHh HAYYHBIX MCCIIEIOBAHUN



U UX CBSI3b C HAIIUM MaTePUAJIbHBIM OKPY>KEHHEM M COCTOSHHEM OKpYKarouien
cpeabl. OpueHTaIMs Ha €CTECTBEHHOHAYYHYIO0 TPAaMOTHOCTD MpeJIoaracT akieHT
Ha METOJIOJIOTHUIO HAYKH U HaMPSIMYIO CBSI3aHO KaK C OOIIMM YUCIOM YUEHUYECKUX
OMBITOB B Kypcax €CTECTBCHHBIX HAyK, TaK W HAIpaBJIEHHOCTbIO HMX Ha
dbopMHpOBaHUE CAMOCTOSITEIbBHOCTH JACHCTBUN NpHU MPOBEACHUM HAOIIOJCHUH,
VM3MEpPEHUH U UCCIIENOBAaHUM.

Hcrnonb3oBanne CpeaCcTB HATMSJHOCTH W y4eOHOro OOOpyJOBaHHUS B
y4eOHOM TIPOIIECC€ HAMpaBICHO Ha BBIMIOJHEHUS CIEAyIONUX (yHKIUNU:
oOecreunBaOT 0oJiee TOJHYI0 U TOYHYI0 HH(POPMAIUIO 00 M3ydyaeMOM SIBJICHUU
Wiu OOBEKTE MU TEM CaMbIM CHOCOOCTBYIOT MOBBIIIEHUIO KadyecTBa OOyYeHUS,
MOMOTAIOT B MaKCUMaJIbHON Mepe Pa3BUTh MO3HABATEIIbHBIE MHTEPECHI YUAIIUXCS;
MOBBIIIAIOT YPOBEHb HAIMVISIIHOCTH U JOCTYMHOCTH OOYyYE€HHUS; YBEJIUYHUBAIOT
00BEM CaMOCTOSITENIbHOM pabOThl yyallMXcd Ha YPOKE M BHEYPOUYHOU
JEATEeNIbHOCTH;, CO3/Ial0T YCJIOBUSI ISl OpraHU3AIMU MPAKTUKO-OPUEHTUPOBAHHOM
MIPOCKTHOM M UCCIIEIOBATEIIbCKON NIESITEIIbHOCTH; JAIOT BO3MOXKHOCTh JIOCTYITHEE
u  1ay0Xe pacKkpbiTh COJEp)KaHWE Y4eOHOro MaTrepuajnga, CHOCOOCTBYIOT
(bOpMHUPOBAHUIO Y YUALTUXCS TOJOKUTEITLHBIX MOTUBOB O0YUYECHHUSI.

Baxueimenn wyacteto ocHameHus Llentpa «Touka pocrta» sBisieTcs
nudpoBas naboparopusi, mepeyeHb JATYUKOB KOTOPOU MO3BOJSET HCMOIb30BAThH
ATy J1abopaTopuio TpU U3yuYeHUM (PU3UKH, XUMHUM U Ouosoruu. BpeneHue B
IIKOJBHBIA JKCIEPUMEHT HUGPPOBBIX JATYMKOB JUIsI PETUCTpAllMU Pa3TUYHBIX
BEJIMYMH ¥ BO3MOXXHOCTH HCIIOJIb30BaTh KOMIBIOTEp (CMapT(OH WU TIJIAHIIET)
JUTSL pacueToB U OPOPMIICHUS PE3yIbTATOB OMBITOB, MO3BOJISET MEPEUTH HA HOBBIN
Ka4E€CTBEHHBIN YPOBEHb MPOBEACHUS U3MEPEHU, YIIPOCTUB MPOLIECC UBMEPEHUN U
MOBBICB WX TOYHOCTH. [losBIieHHE HHMQPPOBBIX TEXHOJOTHH B JaOOpPaTOPHBIX
paboTax TMOBBINIAET HMX aKTYalbHOCTh M TPUBICKATEIIBHOCTh B CO3HAHHUH
COBPEMEHHOI'0 IIKOJIbHUKA, YCHJIMBAET HAIJISHOCTh KaK B XOJI€ ONBITOB, TaK U
nmpu 00pabOTKe pe3yJbTaTOB C HCIONB30BAaHWEM MPOTPAMMHBIX CpencTB. Jlims
HKCIIEPUMEHTOB TI0 OMOJIOTMH W XUMHUHU ITO SBISCTCS 3HAYMMBIM TEPEXOJOM OT
KaueCTBEHHBIX HAOIIOJIEHUN U ONIBITOB K KOJTUYECTBEHHBIM DKCIIEPUMEHTAM.

Ucnonb3oBanue nudpoBoit 1a00paTopur CyInIECTBEHHO U3MEHSET MOIX0 bl
K MPOBEJICHUIO U JIEMOHCTPAIIMOHHBIX, U YYEHUUYECKUX OIBITOB:

Ucnonb3zoBanne HUPPOBBIX JaTUMKOB B KAYECTBE H3MEPUTENbHBIX
MHCTPYMEHTOB HM3MEHSET IMOAXOJbl K TMPOBEICHHUIO TMPSAMbBIX H3MEPEHUN
(bU3HYEeCKUX BEIIUYHH.

TpaguIIMOHHO B  KayecTBE CPEICTB HM3MEPEHHS  HCIOJIb30BAIHCH
MpPOCTEHIIINE HHCTPYMEHTHI (pblYaXKHbIE BECbl M PA3HOBECHl, MEH3YpPKa,
JTUHAMOMETP, TEPMOMETP) U CTPEIOYHBIC MPUOOPHI (aMITIEPMETP B BOJIBTMETD).

Hcnonp3oBanre muQpoOBHIX JATYNKOB TO3BOJISIET HAa COBEPIICHHO JPYTOM
KaueCTBEHHOM YpPOBHE MPOU3BOJAUTH HM3MEPEHUS] BPEMEHHU, PACCTOSIHUSI, UMETh
BO3MOXXHOCTh PETUCTPUPOBATH W HAOMIOJATh W3MEHEHHE BO BpPEMEHHU TaKHX
BEJIMYMH KaK TeMIepaTypa, dJIeKTpUUECKoe HalpsHKeHre, Cujla ToKa U T. 1.

OTH BO3MOXHOCTH TIO3BOJIIOT, HANIpUMeEp, Ha YpoKaxX (DU3UKU C BBICOKOMH
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh TeJa, ABMKYIIErocsl HEpaBHOMEPHO,
HaOJII0AaTh B IMHAMMKE MPOLIECC AIEKTPOMArHUTHON MHAYKIIMHM, BOSHUKHOBEHUE



U HU3MEHEHHE HMHAYKIIMOHHOTO TOKa, MCCIEeNOBaTh M3MEHEHHE TEeMIIepaTyphl C
TEYEHUEM BPEMEHU B MPOLECCE YCTAHOBIIEHUS TEIJIOBOTO PAaBHOBECHS U T.[I.

Ha ypokax Ouosioruu nosiBisieTcsi BO3MOKHOCTb MOJTYUYUTh KOJTUYECTBEHHBIE
JaHHbIE TIPU MPOBEJIEHUU ONBITOB, HAIpUMEp: IMpPH ONpeJesIeHuu (PaKTOpOB,
BJIMSIONINX Ha CKOPOCTh Ipoliecca POTOCUHTE3a, IPU U3YUYECHUHU JIbIXaHUsI KOpHEH
Y JINCTHEB, IIPU UCCIIEOBAHUH YCIOBHUI POPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuu Ha KOJWYECTBEHHBII YPOBEHb MEPEXOJAT MPAKTUUECKHE
paboThI 10 U3YUYEHHIO MPOLECCA JIEKTPOIIN3a, UCCIEIOBAHUE IK30TEPMUUECKUX U
SHAOTEPMUYECKUX peakUuid, TeroBoro 3¢p@dexra ropeHus tomauBa U T. A. C
UCIIOJIb30BAaHUEM TPAJUIMOHHBIX «AHAJIOTOBBIX» CPEJICTB MOJO0OHBIE U3MEPEHUS
BBITIOJTHUTh HEBO3MOKHO. OJIHAKO, TIpU Tepexojie Ha HU(PPOBYIO JTa0OpaTOpHUIO B
TEMaTUYECKOM IUJIAHUPOBAaHUU HEOOXOJUMO MPEAYCMOTPETh JOMOJHUTEIBHOE
BpeMsi i1 o0ydeHust paboTe ¢ JaTuuKaMu, BKIOYas COOPKY SKCIEPUMEHTAIbHON
YCTaHOBKHU C JATYMKAMHU, CHSATHE NMOKA3aHUN C HKpaHa KOMIIbIOTEPa, ONpeAeIICHUE
MOTPEIIHOCTEN U3MEPEHUI.

Jis pabGoTbl ¢ 1MQPPOBBIMH JATYMKAMH HCHOJB3YETCA CIEHUAIbHOE
nporpaMMHOe 00€ecliedeHHe, YCTaHOBJIEHHOE Ha KOMIIbIOTEp. {151 KOMMyHUKaluu
U(POBBIX JATYUKOB, 3aMUCH M XpaHEHUS HHOOPMALNU, TMOIYYEHHOHM C HX
NOMOIIBIO, IU(POBasi 1a00paTOpUsi UCHOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEO0OXOMMBIM yCTAaHOBJIEHHBIM TPOrPAMMHBIM 00ECTIEUEHHEM.

Hcnonb3oBaHWe KOMIBIOTEPHOW (POPMBI  PETUCTPALMHM  MOJYYEHHBIX
3HAUYEHUH M TMOCTpOeHUsi TrpaduKOB HU3MEHSET MOAXOAbl K O(OPMIICHHIO
Ja00paTOPHBIX U MPAKTUYECKUX PabOT 00yUarOIITUMUCS.

JlanHble, TMOJy4YEHHbIE NPU MOMOIIM IU(GPOBBIX JATYMKOB, BHOCSTCS B
AJIIEKTPOHHBIE TaOJUIBI, YTO TIO3BOJISIET CTPOUTH TpaduKu 3aBUCUMOCTEMN
HCCJIelyeMbIX BEIIMYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3THX TrpaduKoB
JIeNaTh BBIBOJBI O XapakKTEpe 3aBUCHUMOCTH BEJIWYMH OT BPEMEHH WJIHM JAPYTHX
napameTpoB. Ha yriyOineHHOM ypoBHE 1enecooOpa3Ho o0ydaTh MPOBOJIUTH
anmpOKCUMAIUIO BEIOPaHHBIX TOUYEK UTOTOBOM Ipadpuueckoil 3aBUCUMOCTHIO.

OTH HOBBIE BO3MOXHOCTH IO3BOJISIIOT aBTOMAaTU3WPOBaTh pPyTHUHHbBIE
OpoLEeAyphl  3alOJHEHHUS TaONWIl, BBIMOJHEHHUE OJHOTHUIHBIX  pPAacCYeTOB,
noctpoenus: rpadukos. [{udposas ¢orokamepa mno3Boisier chororpadupoBaTh
COOpaHHYI0 SKCHEPUMEHTAJIbHYI0 YCTaHOBKY M MpHUKpenuTh Qororpaduio B
AIEKTPOHHBIN oTueT. Takum 00pa3oM, OCYIIECTBIAETCA Mepexol K 0hOpMIICHUIO
AJNIEKTPOHHOTO OTYETa O [MPOJIETAHHOM JKCIEPUMEHTE, MPOEKTHOM WU
HCCIIeI0BATENhCKON padoTe.

B0O3MOXXHOCT,  HCNONB30BaHUS ~ BUJCOHAOIIONEHHUS 32  MPOIECCOM
BBIMIOJHEHMSI TPAKTUYECKUX paboT oOOydyaromUMHUCS M3MEHSeT MOAXOAbl K
OIICHUBAHUIO PadoT.

DONEeKTPOHHBIA OTYET O TMPOJAETAHHON MPAKTUYECKON paboTe MOXKeT
COIIPOBOXAATHCSA MPHUKPEIICHHON (oTorpaduelt, KoTopasi MO3BOJSIET OICHUBATh
PaBUIBHOCTh COOPAaHHOM 3KCIEPUMEHTAIbHOM yCTAHOBKH, OOJ€€ IOJIHO
ONMpENENsATh MOJHOTY W  MNPAaBWIBHOCTh  MPOJAEIAHHOTO  HCCIEIOBaHUS,
aHAJIM3UPOBATh JTOCTOBEPHOCTh MPEACTABICHHBIX 3KCIIEPUMEHTAIbHBIX JaHHBIX.
[Ipn OHOBPEMEHHOM BBINOTHEHUH Pa3HbIMU TPYIIaMU OOYYAIOMIMXCA Pa3HBIX



UCCJIEIOBATENbCKUX PAOOT 1enecoo0pa3Ho HCIOIb30BATh BHJIE03ANUCh BCETO
xola pabor. B 3TOM ciyyae OLEHMBATHCS MOTYT HE TOJBKO IPEAMETHBIE
pe3ynbTaThl, CBS3aHHBIE C MPOBEJECHUEM KOHKPETHOIO SKCIHEpPHUMEHTa, HO U
KOMMYHHKATHBHBIE ¥  PETYJSITUBHBIC JICUCTBUSA: IUTAHUPOBaHHE PabOTHI,
OTCIIeKUBAHUE XOAa pPabOThl, KOPPEKIMS IJlaHAa padOThl, KOMMYHHUKAIUS B
COBMECTHOM JESATENBHOCTU, HANIMYKE (MJIM OTCYTCTBHE) KOH(JIMKTOB U CIIOCOOBI
UX pelleHusl.

Hcnonb3oBanre HU(PpOBbIX Ja00OpaTOPUN CYIIECTBEHHO PACHIUPSIET CHEKTP
BO3MOHBIX OIIBITOB W HCCIEJOBaHUM, OCOOEHHO JTO Kacaercsd HW3y4YeHUus
OMOJIOTMU U XUMUHU.

Pacmimpenue crnekrtpa BO3MOKHOCTEH MOXHO MPOWLIIOCTPUPOBATh Ha
npUMeEpe HU3Y4YEHUs DIEKTPOMAarHUTHOW WHAYKIUMU B Kypce ¢usuku. Ilpu
WCIIOJIb30BAaHUU CTPEIIOYHOTO aMIlepMeTpa TPATUIIMOHHO HAOIIOJAI0T JUIIb (PakKT
BO3HUKHOBEHHUS HMHAYKLHOHHOIO TOKa B IIPOBOJAHMKE H HM3MEHEHHUE €ro
HaNpaBJIEHUs IPU U3MEHEHUH CKOPOCTH BHECEHHUS MarHuTa WM €ro MOJIIPHOCTH.
Hcnonp3oBanue muppoBOro AaTyuka Mo3BOJIAET MOMYydUTh ocimiorpaMmmy J/1C
WHAYKIIMY, BO3HUKAIOMIEW B KaTyIIKe, MPH MpOJIeTe Yepe3 Hee MarHuTa. OTO
MO3BOJISIET CpaBHUBATh 3HAueHUd MakcumanbHbix OJIC mnpu mnponere uyepes
KaTylIKy MarHuTa C pa3HBIMH CKOPOCTSMH H C Pa3HOM MOJSPHOCTHIO,
aHaJIM3UPOBATh BU/T NOJTyYeHHOU 3aBHCHUMOCTH, KOHCTPYHPOBATh
OKCMIEPUMEHTATBHBIC 337291 TI0 U3YUYCHHIO dJICKTPOMArHUTHON MHYKITUH.

[udposas maboparopusi Mo3BOJSET OPraHU30BATh MPOEKTHYIO U y4eOHO-
UCCJIeI0BATENBCKYIO JACSITEIBHOCTh IIKOJbHUKOB KaK B paMKaX YPOKOB, TaK U BO
BHEYpOUHOIl AesitenbHOCTU. Hanmnuue pazHooOpas3HbIX HU(POBBIX TaTYUKOB JAET
BO3MOXKHOCTbh IPOBOAUTH CaMble pPa3HOOOpa3HblE HCCIEIOBAHMS, ONMUPAsCh Ha
UHTepechl oOydaromuxcs. B kaduecTBe nmpumepa MOKHO IMPUBECTU HCCIIEAOBaHUS
HKOJIOTUYECKON HAMpaBICHHOCTH IO BBISIBICHUIO (AKTOPOB  3arpsA3HEHUs
OKPY KaroILLEl Cpefibl, U3yUYEHHUIO SKOJIOTHYECKOTO COCTOSIHUS MOMENIEHUI IIKOJIBI,
IOYBBI, BO3/JyXa B HAceJIeHHOM NyHKTe U T.1. MccimenoBaTenbckue paboOThI €
UCTIOJb30BaHUEM IIU(PPOBBIX JATYUKOB IIeTIECO00pa3Ho npeiaraTh yyamumes 10-
11 xnaccoB B paMKax o0s3aTebHOM [JIsi HUX HPOEKTHOW JIE€ATEIbHOCTH.
BrImonHeHne Takux TMPOEKTOB SIBISETCS OCHOBAHHMEM I OLIGHKH HE TOJIBKO
ypoBHsSI CHOPMHUPOBAHHOCTH TMPEAMETHBIX PE3yJbTaTOB, HO HTOTOBON OIIEHKU
JOCTIDKEHUSI METaNpeIMETHBIX pe3yJbTaTOB OO0y4YeHUs: KOMMYHHUKATHUBHBIX
(KOTOpBIE OLIEHMBAIOTCA KaK B MPOIECCe MPOBEACHUS pabOThl, TaK U B MPOIECCE
3alIUTHl IPOEKTA WM UCCIIEOBAHNS) U PErYISATUBHBIX (KOTOpPbIE OIICHUBAIOTCS B
MIPOLIECCE BHIMTOJIHEHUS MTPOEKTA).

OcHaienue Uit U3ydeHus: (PU3UKUA MPEACTABICHO B BHJE 0OOPYIOBaHMS
JUIS IEMOHCTPAIIMOHHBIX OMBITOB M O0OpYAOBaHUS A Ja0OpaTOpHBIX paboT U
YYEHHUUYECKUX OIBITOB, BKJIIOYAas OOLIYI0 MJisi €CTECTBEHHOHAy4YHOrO IMKJIa
uudpoByro naboparopuio, a Takxke HUGPOBYIO JiabopaTopuro no (usuke (Kak
JOTIOJTHUTENbHBIA 3EMEHT JIJIs1 Y1y OJEHHOTO U3yYeHHs (PUBHUKH ).

JleMOHCTpaluoOHHOE o0opyaoBaHue obecrieunBaeT BO3MOKHOCTb
HaOmoAeHUsT OOJBIIMHCTBA M3yYaeMbIX SIBJICHHM, MPOLIECCOB M 3aKOHOB. JTO
BO3MOYKHO IIPHU ONTHMAJILHOM COYETAHMM aHAJIOTOBBIX U LHU(POBBIX CPEACTB



HaOJII0JICHMs], aHATM3a U3MEPUTENbHON nHPopmaruu. Tak, Hampumep, Ui Kypca
(U3MKK OCHOBHOW IIKOJBI €CTh BO3MOYKHOCTh JIEMOHCTPALUU KJIACCUYECKUX
JEMOHCTPALIMOHHBIX AKCIIEPUMEHTOB: TMajeHue Tel B TpyOke HbroToHa,
JEMOHCTpalLus AEHCTBUS aTMOC(EepHOro AaBieHus, 3akoHa [lackans, uamMeHeHus
o0beMa Tel MpU HarpeBaHUM (OXJIAKIEHUU), MPUTSHKEHUS MoJiekya u T.1. Habop
0 AJIEKTPOCTATUKE JTA€T BO3MOXKHOCTh AEMOHCTPALIUU JIEKTPU3AIUHU TEJl, 3aKOHA
COXpaHEHUs 3apsja, TUHUN HaNpsYKEHHOCTHU AJIEKTPUYECKOTO MOJISI U T.J. U MOXKET
UCIIOJIb30BaThCS Kak 8 Kilacce MpU U3yYEHUU JIEKTPOMArHUTHBIX SBJICHUH, TaK U
B 10 kyacce npu u3yyeHUH 3JIEKTPOCTATUKHY.

[Ipu mnpoBeneHWH JEMOHCTPALMOHHBIX ONBITOB JOJIKHBI COOJIIOAATHCS
TpeOOBaHMS K MX HArJMsJHOCTH (SICHAs M TIOHATHAsT IIOCTAHOBKA OIIbITA),
BUJIMMOCTH [UJIS BCEX Yyualuxcs Kiacca (MpyU HAIWYUKM MEJKUX JeTaliel
UCIIOJIB3YEeTCSl HMX YBEJIMYEHHOE HW300paKeHHE IMpU TOMOIIU BeO-KaMephl),
HMOLIMOHAJIBHOCTH M, 1O BO3MOXKHOCTH, 3aHUMATEJIbHOCTU (JE€MOHCTPALlMOHHBIN
OTBIT JTOJIKEH BBI3BIBATh MHTEPEC YYalllUXCsl, CO37aBaTh MOTUBALUIO K M3YYCHUIO
npeaMeTra) W yOeAWTEeNbHOCTH (MOKa3biBaTh TOT 3G(HEKT, Ha JIEMOHCTPAIUIO
KOTOPOTro OH ObLI HAITPaBJIEH).

Opnako peanu3anus AESTEIBHOCTHOTO MOAXOAAa B OOy4YeHHH (PHU3HKE
NEPEHOCUT AKIEHT C JEMOHCTPALMOHHOTO OHKCIEPUMEHTAa Ha YYEHUYECKUU.
Hampumep, 1mo MexaHHKe HCCIEIOBAHME KUHEMAaTUYECKUX 3aKOHOMEPHOCTEM,
3aKOHOB JIMHAMMKH, KOJI€OAaTeIbHbIX JBWKEHUU IEPEHECEHO B YYEHUYECKUU
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obOopyaoBanus. llpu wuzydenun
ANEKTPOJUHAMUKHN J1aOOpaTOpHOE OOOpYyJOBaHME TO3BOJSIET HCCIEAOBATh HE
TOJIKO 3aKOHBI TIOCTOSIHHOTO TOKa, HO C MCIOJb30BaHUEM KOMIIBIOTEPHOIO
ocumuiorpaga Mo3BOJISET MPOHAOII0JATh M HCCIEN0BATh AJIEKTPUUYECKHE LIENH
NEPEMEHHOTO TOKa, OJIOK JUOJ0B TIO3BOJISIET MCCIIEOBATh BOJbTAMIIEPHBIC
XapakTepucTuku auona. Ilpu um3ydeHunun onTuku jabopatopHoe 000pyIOBaHHE
MO3BOJISIET M3YYUTh 3aKOHBI T'€OMETPUYECKON ONTHKM (IPEIOMIICHHE CBETa B
NOJIYUMJIMHAPE U MOJTyYeHrne U300pakeHusl B JIMH3aX) U MPOHA0JII01aTh OCHOBHbIE
SBJICHUSI BOJIHOBOM ONTUKH (MHTEpEpeHLHs] W TMOodspHu3anus), HCCIEA0BAThH
nu(pakimio cBeTa (Iu(paKIMOHHAS PEIETKA).

B cooTBeTcTBUM ¢ MNpeaMETHBIMH pe3yibTaTamMu oOydeHus (Qu3uke
000pyI0BaHUE VISl YYEHUYECKUX OMBITOB 00ECIEYMBAET MPOBECHUE CIIETYIOUTUX
TUIIOB PabOT, CTPYNIUPOBAHHBIX MO BHJIAM JIE€ATEILHOCTH, HE3aBUCUMO OT HX
TEMaTUYECKON PUHAIIICHKHOCTH:

1. IlpoBeneHue mnpsMbIX HU3MEpPEHUN (U3MUECKUX BEIMYMH (M3MEpeHHe
Macchl, 00beMa JKUIKOCTH, TEMIIEpaTypbl >KUAKOCTH, CHJIbI, CHJIBI TOKa,
HaANPSHKEHUs) ¢ UCMOJIb30BAaHNEM aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB.

2. [IpoBepka 3alaHHBIX MPENNONIOKEHUN (IIPSIMble U3MEPEHHs (PU3NIECKUX
BEJIMYMH W CpaBHEHUE 3aJaHHBIX COOTHOLIEHWH Mexay Humu). Hampumep:
IpOBEpKa YCJIOBHI IUIaBaHUsS TeJ, YCJIOBUM pPAaBHOBECHS pblyara u OJIOKOB,
3aKOHOMEpPHOCTE  MOCJENOBAaTEIbHOTO0 W NapaJIeIbHOTO  COCAMHEHUS
MIPOBOJIHUKOB U T. [I.

3. Pacuer o nonay4eHHbIM pe3ysbTaTaM MPSMbIX H3MEPEHUN 3aBUCUMOTO OT
HUX MapaMmeTpa (B OCHOBHOM IIKoJie) u KocBeHHbIe n3Mepenus (B 10-11 kimaccax).



Hanpumep: yckopeHue Tena MpU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpPEHUE
CBOOOJHOTO TAJEHUS, KECTKOCTh MPYXKUHBI, KOYPPUIIUCHT TPEHUS CKOJIBKCHHSI,
MEeXaHU4YeCKasi padoTa U MOIITHOCTD U T. 1.

4. HabmroieHue siBJICHUN M TTOCTAHOBKA OMBITOB (Ha KaY€CTBEHHOM YPOBHE)
no oOHapy>KeHHI0 (aKTOPOB, BIHSIONIMX HA MPOTCKAHWE JAHHBIX SBJICHUU.
Hanpumep: npsMoiIrHEHOE paclipOCTpaHEHUE CBETA, IUCIIEPCHS CBETA; U3yUCHHUE
CBOMCTB M300paXeHHsI B IJIOCKOM 3€pKaje U T. II.

5. UccnenoBanre 3aBUCUMOCTH OJJHOM (PU3NYECKON BEIUYHMHBI OT JPYrOu C
NpEJICTaBICHUEM pe3yIbTaTOB B BUJE Ipaduka M pacdyera UCKOMOTO MapameTpa.
Hanpumep: 3aBUCHMOCTH IMyTH PAaBHOMEPHO [BIDKYIIETOCAd Tela OT BpPEMEHHU
JBIKEHUS TeNa; CUJIbl TPEHHUS CKOJBXEHHUS OT CHJIbl HOPMAJIbHOIO JIaBJICHUS,
KauecTBa OOpabOTKH MOBEPXHOCTEH Tel W HE3aBUCHUMOCTU CHJIBI TPEHUS OT
IUIOMIAN COMPUKOCHOBEHUS TEJ; CUJIbl YIOPYTOCTU OT YJJIUHEHUsS TMPY>KUHBI;
BBITAIKUBAIOIIEH CUJIBI OT 00BbEMA MOrPYKEHHON YacTH Tella U OT IJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT TIyOWHBI, HA KOTOPYIO
HOTPYXKEHO TEJO U T. 1.

JlabopaTopHoe o0opyIoBaHUE obecreyrnBaeT CaMOCTOSATEIbHBIN
YYCHHUYCCKUH OJKCIEPUMEHT, KOTOPBIH MOXKET WMETh pa3judHble (OPMBI:
(GpOHTaNBHBIIA AKCIIEPUMEHT ((PPOHTANIBHBIE OMBITHI M JabOpaTOpHbIE PadOTHI),
paboThl  MpPaKTUKyMa, YydeOHO-UCCIENOBATEIbCKUE PadOThl U MPOEKTHI
DKCIIEPUMEHTAIBHOTO XapakTepa. llpu 3TOM HOPMAaTHBHO-00S3aTENHHBIM BHE
3aBUCUMOCTH OT YpOBHS H3yuyeHUs (u3uku (0a30BBIM WM YIIyOJEHHBINH) H
oOpa3oBarejbHON MporpamMMbl (OCHOBHAasi WJIM CpPEIHSS IIIKOJIA) SIBJSICTCS
bpoHTanbHbIN YKCcIIepuMeHT. IMEHHO MocpeicTBOM (PPOHTATBHOTO IKCIIEPUMEHTA
JIOCTUTAIOTCSI TIPEIMETHBIE PE3yJbTaThl HAKCIEPUMEHTAIBLHOTO XapakTepa, a
YYAIIAMHCS OCBAaMBAIOTCS CIOCOOBI JCHCTBUM, COOTBETCTBYIOIIME YKAa3aHHBIM
BBIIIIE TISATH TUIaM paboT. JJabopaTopHbIN MPAKTHKYM IeJIeco00pa3eH TOJIbKO MpHU
yTITyOJIEHHOM YPOBHE U3YUCHUS TIPEIMETA.

OnTuManbHBIM IS JOCTIDKCHHS TN TMpoBeACHUS (DPOHTAIBHOTO
AKCIIEPUMEHTA ABJIIETCS MpEJCTaBiIeHUE J1abopaTropHOro OO0OpYAOBaHUS WU

MaTepHAJIOB B BUJIE TEMATUYECKUX KOMIUIEKTOB [0 MEXaHUKE, MOJICKYJISIPHOM
busnKe, SIEKTPUYECTBY M onTuke. Mcmonb3oBaHME TEMaTUYECKUX KOMIUJIEKTOB
CrocoOCTBYeT (OPMHUPOBAHUIO TAKOTO BAXKHEWUINETO YMEHHs, Kak MOA00p
y4aluMucsl 000pyJOBaHHMS B COOTBETCTBHMM C LEJNbIO0 HCCIENOBAaHUS U3
U30BITOYHON HOMEHKJIATYPbI MPEITI0KEHHOTO KOMIUIEKTa; MO3BOJSET MPOBOAMUTD

AKCIIEPUMEHTAJIBbHYIO paboTy Ha JIIOOOM 3Tare ypoKa; YMEHBIIAET TPYIOBbIC
3aTpaThl YYUTENS TMPU TOJATOTOBKE K YpOKaM, IIOCKOJIbKY He Tpedyercs
MEPEKOMITIOHOBKA 000PY/TIOBAaHUS B COOTBETCTBUU C 3a]ja4aMi KOHKPETHOTO YpPOKa.

[Tpu mumaarpoBaHUM MPAKTUYECKUX PAOOT BAKHO MMETh B BUAY, YTO
IpeIMETHBIC PE3yNIbTaThl IKCIEPUMEHTATBHOTO XapaKTepa MOTYT OBITh OCBOCHBI
TOJIBKO TPY ONITUMATFHOM COYETAaHUH KPATKOBPEMEHHBIX (DPOHTATBHBIX OMBITOB U
OJIHOYACOBBIX JIA0OPATOPHBIX padoT.

BaxHnoe 3Hauenwe wumeer TOT (akr, 4TO B COCTaB (HPOHTAILHOTO
000pyIOBaHUS HAPsIIy C aHATOTOBBIMHU BXOJIST U U(GPOBBIE CPENICTBA U3MEPEHUSI.
K HUM OTHOCATCS ANEKTPOHHBIN CEKYHAOMEP C JAaTYMKAMU, DJIEKTPOHHBIE BECHI U



natyuku  uudpoBoit  maboparopuu. Takum 00pa3oMm, TmNpU  TPOBEIACHUU
(pOHTANBHOTO JKCIEPUMEHTa B OCHOBHOW IIKOJE€ YYEHUKH 3HAKOMSTCS C
AIIEKTPOHHBIMHU CIIOCOOAMU U3MEPEHUN U BBIUMCICHUH.

biiok obopynoBanus s yueHHMUECKUX padbot no ¢uszmuke chopmupoBaH Ha
0aze mepedyHs oOOpyAOBaHHUS JUIsl TPOBEIACHHS OCHOBHOTO TOCYJApPCTBEHHOTO
sK3ameHa 1o ¢usuke. Mcrnonb3oBanue npubOpoB U 000PYAOBAHMS C €AUHBIMH JIJIS
BCEX  OOydYarOmMXCA  XapaKTEPUCTHUKAMU  MO3BOJSET  CTaHAApTU3HPOBATH
IPOLEIYpPbl  BBINOJHEHUS SKCIEPUMEHTANBHBIX 33JaHUl HAa SK3aMEHE U
00ecCeynTh HAJEXKHYIO OLIEHKY pe3yIbTaTOB HA OCHOBAHUU SKCIEPTHON MPOBEPKU
oTBeTOB OOyuaromuxca. [Ipu 3ToM OcCHOBaHHMEM MAJii BBIBOJA O NPAaBHIBHOCTHU
MIPOBEJCHNS JAHHOIO OIbITA SIBJISIOTCS PE3YIbTAThl, MOJYYEHHBIE YYaIIUMUCS
MOCPEJICTBOM IPSIMBIX U3MEPEHUN 3aIaHHBIX (PU3NYECKUX BEITUUMH.

HaGop anga mpoBeneHHss OCHOBHOTO TI'OCYJAPCTBEHHOTO  JK3aMeHa
oOecrieunBaeT  pa3pabOTKy  HECKOJBKMX  OAHOTUIIHBIX  3aJlaHUil  TpHU
UCIIOJIb30BaHUU OJMHAKOBOIO OOOpYIOBaHUS C Pa3HBIMU XapaKTEPUCTHUKAMH.
OTOT MOAXOJ IIEIecCO00pa3HO HCIONIB30BATh W TPHU TMPOBEACHUH (PPOHTATHHBIX
OINBITOB W JlabopaTtopHbix paboT. Hampumep, mpu mpoBeIEeHUH HCCIEIOBAHUS
3aBUCUMOCTH CHJIbl TOKa OT HAaNpsDKEHHMST MOYKHO BBIJEIWTH B KJIAcCe€ TPYIIIBL,
KOTOpble OyIyT MpOBOJUTH AAHHOE HCCIEAOBAHHUE, HWCIONb3YS PE3UCTOPHI C
pa3HbIM CONPOTUBIEHUWEM, W Jammnouky. [lo pesynabTaTaMm MOXXHO CpPaBHUTH
MOJIyYeHHbIE 3aBUCHUMOCTH, OOCYIUTh TPAaHUIIbl BBIMOJIHEHUS 3akoHa Oma nams
y4acTKa LIETH, ONPEIETUTh COTPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETHTb, 4YTO MPU TNPOBEIECHUU (POHTAIBHBIX OIBITOB U
7abopaTopHBIX pabOT B OCHOBHOMW IIKOJIe TpeOyeTcs 3amuch pe3yIbTaTOB BCEX
OPSMBIX M3MEPEHUH C y4eToM aOCOJIOTHOM TMOTPEIIHOCTH. 3AeCh IMpHU
UCIOJIb30BaHUU  TPAJUIIMOHHOTO O0OpyA0oBaHUs (MEH3YpOK, JAMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB U BOJBTMETPOB aOCOJIIOTHYIO
MOTPENIHOCTh 1I€JIECO00pPAa3HO CBA3BIBATH C LIEHOM [JeJeHusl Mpudopa, a Ipu
nepexojie K HU(PPOBBIM HHCTpyMEHTaM (LH(PPOBbIE BEChl W JATYUKU) YUUTh
paboTaTh C ONHMCAHUSIMH ATUX MPUOOPOB, BBIACIHSS JaHHbIE 00 aOCOMIOTHOMU
NOTPEIIHOCTH, JTUOO0 Mpeiaratb 3Ha4eHHUe MOTPETHOCTH B TEKCTE 3aJaHUM.

[Ipy mnpoBeneHUM HCCIEIOBAHUS 3aBUCUMOCTEH OJHOM (U3UYECKOU
BEJIMYMHBI OT JPYrod ydamuecs AOHKHBI OCBOUTH TMOCTPOEHHE TpaukoB ¢
yKa3aHUueM a0COJIIOTHBIX MOTPELIHOCTEH, a MpU MPOBEACHUN PabOT Ha MPOBEPKY
MPEANOJIOKEHU — yMEThb CpPaBHUBATh 3HAYCHUS JABYX IMPAMBIX H3MEPEHUN C
y4eToM aOCOJIFOTHOM MOTrpeuIHOCTH (HampuMmep, MyTeM CpaBHEHUS HHTEPBAJIOB
MOJIyYCHHBIX 3HAaYy€HU Ha uucioBod ocu). IIpoBeneHne u3MEpeHU W
uccienoBannii B kypce ¢usuku 10-11 K1accoB JOMOTHSIOTCS HCIOIB30BAHUEM
OTHOCUTENBHBIX MOTPEIIHOCTEN, ydaluluecs AOJDKHBI HAy4YHThCS pPacCUUTHIBAThH
OTHOCUTENbHBIE TOTPEIIHOCTH B MPOCTEHUIIMX CIydasx MPSMbIX HU3MEPEHHH W
CpPaBHUBATh TOUHOCTH PA3IMYHBIX H3MEPEHUM.

OOpaiaeM BHHMaHHME, 4YTO OLIEHHMBAHHE Ja0OPATOPHBIX pPadOT JOJIKHO
0a3upoBaThCs, KAK U B KPUTEPHUSIX OLIEHUBAHUS HKCIEPUMEHTAJbHBIX 3aJaHui
KM OI'D, He Ha npaBUILHOCTH O0DOopMIIEHUs OTYETa O paboTe, a Ha



MPaBUIBHOCTH JIEUCTBUM MO cOOpY YCTaHOBKH, MPOBEACHHUIO OMBITOB, CHATHUIO
MOKa3aHUuil MpuOOPOB.

OcHamieHue a8 U3y4yeHUsT OHOJOTUUM TMPEACTABICHO KOMILJIEKTaMHU
JIEMOHCTPAIIMOHHBIX BJIAXXHBIX IMpenapaToB, repOapreB U KOJUICKIUH MO0 pa3HbIM
TeMaM Kypca OMOJOruu, a Takke HU(pOBOM JadopaTtopueil s MpOoBeICHUS
npakTudeckux pabot. Kpome Toro, npu n3yueHun OMOJIOTUHA MOXKET UCIIOJIb30BATh
mudpoBass nmadoparopusst 1o OWOIOTUU (KaK TOTOJHUTEIBHBIA JJIEMEHT IS
yTITyOJIGHHOTO U3YUYSHUS Kypca).

B yueOHOM mpouecce yuamuecs JOJDKHBI IOJIYYUTh BO3MOXHOCTb
YyBCTBEHHOTO BOCTIPUSATHS M3YYaeMbIX SBIICHUNA U 00BEKTOB. OHAKO M3ydaeMble
SIBIICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEICTBEHHO BOCIIPOW3BEIACHBI
WU TIOKa3aHbl B yueOHOM momenieHnd. B 3ToMm ciydae ydyeObHOe 00O0pygoBaHuE
AT BO3MOXKHOCTb UX BOCIPOM3BECTH OMNOCPEAOBAHO, 4Yepe3 KOJUIEKLHIO,
repOapHbIi JTUCT, MUKPOIIpENapar, Mojielib, BUe0hparMeHT u T.1I.

Brnaxuble mnpenapaThl OPEACTaBISIOT CcO00M HaTypalbHble OOBEKTHI,
CMOHTHPOBAaHHbIE Ha CTEKJISHHOW IUJIJACTUHKE M OIYIICHHBIE B CTEKJISIHHBIN
MWIMHAP C KOHCEPBUPYIOMICH KUIAKOCTHIO, JTMOO MPEICTAaBICHHBIE B IJIACTHKE.
3nech mpeIararoTCs TOTAJIbHBIE TPEnaparhl, MO3BOJISIONIME W3y4YaTh BHEIIHEE
CTPOEHHE OpraHu3Ma WId ero yactu, (Hanpumep: «KopeHbp 6000BOro pactenus c
KITyOeHbKaMm», «[ ajroka»); aHaTOMUYECKUE Tpenaparsl, MpeaHa3HAYCHHBIC IS
W3Y4YEHUs BHYTPEHHETO CTPOSHHWS OpraHW3Ma WIH €r0 OpPraHoB (HarpuMmep:
«BuyTpeHHee CcTpoeHWEe JNIATYIIKW», «BHYTpeHHee CTpOeHWE TTHIIBD»);
OMOJIOTUYECKUE Tpenaparhbl, Jalolulue TMpEeACTaBICHUE O CTaausix pa3BUTHUS
opranuzMa (Hanpumep: «Pa3Butue KOCTHCTOW pbIOBI», «Pa3BUTHE KypHUIBD).
Bnaxxaple mpemaparhl UCHOJIB3YIOTCS KaK pa3/IaTOYHbIA MaTepuan B MpoIecce
JEMOHCTPALIMK MPU U3YYEHUH HOBOTO MaTepuaja WIH B MPOIECCE BBIMOTHEHUS
MPAKTUYECKUX 3aJIJaHuM, pa3pabOTaHHBIX HA UX OCHOBE.

I'epGapun — coOpaHHEe TPECCOBAHHBIX, 3aCYIICHHBIX PACTECHUN WU WX
JacTel MOMOTaroT U3y4yaTh PAcTCHHE B KaOMHETE W y3HaBaTh €ro B MPUpPOJE, a
repbapuzaius — HanboJiee MPOCTOM CIOCO0 COXpaHEHHUs PACTEHUM M MX 4YacTell B
TEUEHUE JUIUTEIBLHOTO BpeMeHH. B mnepeuHe mnpeiaraercsi CUCTEMATHYECKUM
repOapuil (Hampumep, «OCHOBHBIE TPyNIbl pacTeHWi») U repOapuil mo oOumein
Owonmornn  (KOTOPBIA  TO3BOJIIET  NPOWJUTFOCTPHPOBATH  M3MEHYUBOCTD,
HUCKYCCTBEHHBIH OTOOp, CHCTEMaTHYECKHWE KAaTeropuu U BUI000pa3oBaHue,
JUBEPIreHIIMsl W KOHBEpPIeHIUS, TOMOJIOTMYHBbIE U AaHAJOTUYHBIE OpraHbl,
pyAMMEHTapHble oOpraHbl, apomopdo3, uauoadanTaus (HEHOTUN W TEHOTHII,
MOJIUTJIONMSI, OTJAjdeHHass TUOpUIM3alusl, B3aUMOJCUCTBUE PACTCHHUN C
abnotnyeckumu (GakTopamMu Cpeibl, B3aUMOJCUCTBUE PACTEHHN C OMOTUYECKHUM
daktopamu cpenni). ['epbapHbIii MaTepuan HCMOJB3YIOT Kak pPa3gaTOYHBIN
MaTepuan JUIg  JEMOHCTpAIlMd M3yYaeMbIX OOBEKTOB, JJisi BBIMOJHEHUS
MPAKTUYECKUX 3aJaHUHN TPU 3aKPETUICHUH MaTepuaia Wil JUarHOCTHKU yYU4eOHBIX
pE3yIbTaTOB.

Taxke TpeAcTaBICHBl KOJUICKIIMA — HAOOPHI MPEIMETOB WM BEIIECTB,
MOJOOPAaHHBIX 110 OMNpPEACICHHBIM Tpu3HakaM. OO0BEKTaMH WX MOTYT OBITh
pacnpaBlICHHbIE U 3aCyILEHHbIE HACEKOMBIE, paKOOOpa3Hble, PAaKOBUHbI



MOJUTIOCKOB, OTJEJIbHBIE YAaCTH CKEJETOB >KMBOTHBIX. B KOJJIEKIMSAX COYETAIOT
HaTypaJbHbIE OOBEKTHl C UX H300paKEHHWEM B BHJIE€ PUCYHKOB WM MYJISDKEH —
umutauuid. IlpemnoxeHHpie B mnepeyHe MOP(OJOrHYECKHE KOJUIEKIIMH JaroT
MPE/ICTAaBIICHUE O BHEIIHEM CTPOECHHWU OpPraHOB WM HMX YacTeH, MO3BOJISIOT
IPOBOJNUTH CPaBHEHUS] OOBEKTOB, BBIACHATH UX OOIIME YEPTHI U UEPTHI PAIUYUSA
(nanpumep: «IIpencraButenu OTPsIIOB HACEKOMBIX» M JIp.); O00IIEOHOIOTHYECKUE
KOJUIEKLIUM TO3BOJIIIOT  BBUICHATH B3aMMOCBSI3M B OpPraHMYECKOM  MUDE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, MPOCIEKHUBATH OOIEOMOIOrHUYECKHE
3akoHOMepHOCTH (Hampumep: «lIpuMepsl 3alIUTHBIX MPUCIOCOOJICHUA Yy
HaceKkoMmbIx»). Kommeknuu, kak u repOapuu, HCHOIB3YIOT KakK pa3JaTOYHBIN
MaTepuand s JEMOHCTpAallMM HM3yYaeMbIX OOBEKTOB, i BBINOJHEHUS
MPaKTUYECKUX 3aJaHUM MPU 3aKPEIICHUH MaTepuaia Wil IUarHOCTUKU y4eOHBIX
pE3yJbTaTOB.

O3HakOMJIEHME Y4YalllUXCsl C MHUKPOCKOIUYECKUM CTPOEHUEM IKHUBBIX
OpraHM3MOB — OJHAa W3 [JaBHEWIIUX 3aJad HayKd, MO3BOJSIOIIMX IOJBECTH
IIKOJIbHUKOB K MOHMMAHMIO €JUHCTBA OpraHuveckoro mupa. s mpoBeneHUs
7a00paTOpHBIX pabOT B HUGPOBYIO J1AOOPATOPUIO BKJIIOUYEH MHUKPOCKOM, a B
KOMIUIEKTE MOCY/1bl U 000pyAOBaHUs OOIIEro Ha3HAYEHUSI UMEIOTCS HE0OX0IUMOE
OCHAIIIEHHE JJIs IPOBEICHUS JIaDOpaTOPHBIX padoT.

[udpoBas  nmaboparopuss  BKIOYAaEeT HaOOp  JJII  W3TOTOBJICHHUS
MuKpornpenaparoB. CBexue TMpenaparbl H3rOTaBIMBAIOT JUIsl HEMEIJICHHOIO
paccMmoTpenus. K HUM OTHOCSTCS KHUIKOCTHBIE (0OBEKTHI OOBIYHO MOMEIIAIOTCS B
BOJY, a IpenapaThl COXPaHIIOTCA B TEUEHNE HECKOJIBKUX JHEN), CyXue (Hanpumep,
YacTHIy MTHUYBEro Iepa, MPOCTO IMOJIOKUTh HA TNPEIMETHOE CTEKIO U
MUKPOCKOIIUPOBATh), KUBBIC MpenapaThl (Ma3Ku — KaIllIM >KUIKOCTH, HAIPUMED
KPOBH) ¥ BUTAJbHBIE TMpemapaThl (KOTOpPHIE MCHOIB3YIOTCS JUISI HW3yYeHUs
MaJOKJIETOYHBIX OOBEKTOB  (MPOCTEHIIMX, KOJOHUWA  BOAOpociei), A
HaOmoAeHus ABWKeHUs (Tydenbku, ameObl). [IpuroroieHue Mukpomnpenapara
BbIpa0aThIBAET y yUYalIErocsl HaBbIKM CaMOCTOSITENIbHON padOThl, aKTUBU3UPYET UX
[O3HABATEJIbHYIO JESATEIbHOCTh U 3HAKOMHUT C TEXHUKOM M METOAMKOW HAay4dHOI'O
uccienoBanus. B nudpoByro nmaboparopuio BKIIOYEH Takke U HaOop
MUKpPOIIpENnapaToB, KOTOPBIA COACPKHUT MOCTOSHHBIE IMpernapaThl, JOJroe BpeMs
COXPaHAOIINECS B IPUTOTHOM JUISI MUKPOCKOTIMPOBAHUS BUJIE.

Crnenyer OTMETUTB, YTO HapsAy C UCIOJIb30BAHUEM NEPEUNCIEHHOTO BBILLIE
y4e0HOro OOOpyJOBaHUS BAXKHYIO pOJb B HW3YYCHUH OWONOTMH UTPAIOT
OPUPOAHBIE OOBEKTHI, TaK KaK B OOJIBIIMHCTBE CIIy4aeB TOJBKO OHU MOTYT
o0OecreynTs HauOOJbUIYI0 KOHKPETHOCTh M TIOJHOTY 3HAHUM  ydalluxcs,
OMOTar0T (POPMHUPOBAHUIO Y HUX MPABUIBHBIX OnMoorndeckux 3HaHui. K takum
KUBBIM OOBEKTaM OTHOCST PACTEHUS, KUBOTHBIC >KMBOTO YTOJKa, aKBapUyMa,
TeppapuyMa. DPQPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C INPUPOJHBIMH OOBEKTaMU
SBIISIOTCA HKCKYPCHM B OMOJOTMYECKHE U KpaeBeAuecKHe My3eu, OOTaHWYECKue
cazibl, 300HapKHM M OKPY’KAIOIUE IIKOJIY €CTECTBEHHbIE U MCKYCCTBEHHBIE
MPUPOIHBIE COOOIIECTRA.

TpanunuonHble OMOJIOTHYECKUE MYJSKM M MOJEIM B HACTOsILEE BpeMs
YCHEIIHO 3aMEHAI0TCA HU(PPOBBIMU 00pa30BaTEIbHBIMU pPECypCaMu:



BUJIeOparMeHTaMH, aHUMAlLlMEW, BUPTyalbHbIMU J1abopartopusimu. Lludpossie
o0Opa3oBaTeIbHbIE PECYpPChl HE MOTYT CTaTh IIOJHOLEHHOW 3aMEHOM peallbHBIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTLCS ¢ O0Jiee MUPOKUM

KpyroM  OOBEKTOB,  CO3JAl0T  MPEANOCBUIKA I  HMHTEeHCU(UKauuu
00pa30BaTEIbHOrO IMpolecca M OOECHEeUMBAIOT HE3aMEJIUTENIbHYI0 O00paTHYIO
CBSI3b,  KOMIIBIOTEPHYIO  BHM3yajdu3aluioo  MH(POpMalud,  aBTOMATHU3ALMIO

yIpaBJICHUS Y4eOHOU NeATETbHOCTHIO U KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHailenre I M3Y4Y€HUS ~ XUMHUHM  TPEJCTaBICeHO B BHUJIE
JIEMOHCTPAIIUOHHOTO O0OPY/IOBaHUS, KOMIUIEKTa XHUMHYECKUX PEAKTHUBOB C
HEO0OXOIMMBbIM 000pYy0BaHUEM M3 OOIIEro KOMIUIEKTa MOCYJIbl U 000pya0BaHUs
JUIsl YYEHUYECKUX OMBITOB U KOMILIEKTa KoJuiekiuil. Kpome Toro, npu uzyueHuu
XUMHUHU UCHOJIb3yeTcs o00Iast s €CTECTBEHHOHAYyYHOro IWKIa uudpoBas
nabopaTopus, a Takxke nudpoBas gadopaTopusi Mo XUMHUH (KakK JOMOTHUTEIbHBIN
AIIEMEHT JJIs1 Y1y OJIeHHOTO U3yYEeHHSI XUMUH ).

JIeMOHCTPAalIMOHHBIN DKCIIEPUMEHT SIBIISIETCA BAXKHOW YaCThIO OOyYCHHUS
XUMUH. 37€Ch BAXXHO MOMHHUTH, YTO MPU €ro MPOBEICHUM 00S3aTEIbHO JOJIKHBI
OBITH COOJIIOIEHBI BCE HEOOXOIUMEIE ITAIIbI:

ITOCTaBKa LIEJIN IKCIIEPUMEHTA,

OMKCaHUe HEOOXOIUMOTO JJI €0 BHIMOTHEHUSI 000PYIOBAaHUS U PEAKTUBOB,

MJIaHUPOBAHUE MOPSIIKA MPOBEICHHUS,

OTKMCaHNE UCXOIHBIX BEIIECTB,

IPOTHO3UPOBAHUE OKUJIAEMBIX B PEAKIMOHHOM CMECH H3MEHEHUW U
PE3yJIbTAaTOB SKCIEPUMEHTA,

OMMCaHWE U3MEHEHUH, TPOU3OIIEAIINX C BEIIECTBAMU,

(dbopMyIMpOBKa BHIBOJIOB U3 SKCIIEPUMEHTA,

CO3JaHUE pHUCYHKAa HKCIEPUMEHTAJbHON YCTAaHOBKM UM COCTaBIICHHE
YPABHEHUSI pEAKIIUH.

B mnpomecce mpoBeaeHUs AEMOHCTpPAIUMK, ydYallMecs: OCBAaWBAIOT ATallbl
IIPOBEICHUS OIbITa, MOATOMY Haubosiee 3()PEKTUBHBIM SBISIETCS HE IMPOCTOE
OMMCAHHWE OINbITa YYUTEJIEM, a HCIOIb30BaHUE H3BpHCTHUECKOW Oecenbl. [lpu
peanu3anuu TaKoro ClieHapHsl JaKe He OUYEHb CIIOXKHBINA OMBIT 3aHUMAET JI0BOJILHO
MHOTO BpPEMEHH, HO CJEJOBaHHE €My II03BOJISIET OOECHeYUTh IMOHUMAaHUE
OOyYaroIIMMUCS TPUEMOB HAy4YHOT'O TO3HAHUA W MCIOJb30BaHUE HX YXKE B
CaMOCTOSITEJIbHOM JESATEIbHOCTH B IMPOLECCE YUYEHUUYECKOro 3KkcrepumenTta. Ha
HAaJaJIbHOM OJTarne wu3ydeHus xumuu (B 8-9 kiaccax) MMEHHO TakOW TOIXO.
MO3BOJISIET  JOCTHYh  MAaKCUMaJIbHOW  A(PQPEKTUBHOCTH  OT  MPOBEIACHUS
7a00paTOPHBIX W TMPAKTHYECKUX paboT, a Takke CHOPMHUPOBATH y YUAIIUXCS
OTBETCTBEHHOE OTHOILIEHUE K KCIIEPUMEHTY.

[Ipy ouEHMBAHMM YYEHHYECKHUX TMPAKTHUECKUX pabdoT 1enecoodpa3sHo
YUYUTBHIBATh MOJXOJIbl, UCIOJIL3YIONIUME B DK3aMEHAIIMOHHBIX Marepuayiax. Tak, B
HACTOsIIIEe BpeMs npeajgaraeTcs HKCIIEPUMEHTAIILHOE 3aJlaHue,
MpeaycCMaTpuBaroIiee BbIOOP JIBYX BEIIECTB M3 TMSTH MNPEAJIOKEHHBIX U
MIPOBE/ICHUE C HUMH PEAKIIUii, OTPAXKAIOUUX XMMUYECKHUE CBOMCTBA YKa3aHHOTO B
yCJIoBHMH 3afaHus BemecTBa. OleHUBaHWE UJIET HA OCHOBAHUM OTYETa YYEHHUKA O
npojieIaHHoi padoTe (ypaBHEHHS pEakiivii, BHIBOJBI O HAOMIOACHUSIX) U Ha



OCHOBAHHMM MPSAMOro HAOJMIOJEHUs 3a JACHCTBUSMU YYEHUKA IO MPOBEACHHIO
onbITOB. [Ipy 3TOM BBIAENSAIOTCA 3Tanbl 0TOOPA BELIECTB M CMEIIMBAHUS BEUIECTB
B COOTBETCTBHUHU C IIYHKTaMHU MHCTPYKIIMH K padoTe.

BaxneimuM HampaBie€HHUEM KakK JEMOHCTPALMOHHOTO, TAK U YYEHUYECKOTO
HKCIEPUMEHTA JOJDKHO CTAaTh MCIOJB30BaHUE IU(PPOBOIl TabopaTopuu, KOTOpas
MO3BOJISIET OPraHU30BaTh XMMHUYECKHM 3KCHEPUMEHT HA NPUHIMIHAIBHO HOBOM
YPOBHE, NEPEUTH OT Ka4€CTBEHHOM OIIEHKH HAOJIIOJAEMBbIX SIBICHUN K CHCTEMHOMY
aHaIM3y KOJMYECTBEHHBIX XapakTrepucTuk. IIpu pabore ¢ marumkamu nudpoBoit
nabopaTopuu 00ecrneurnBaeTcsl aBTOMaTU3UPOBAHHBIN cOOp 1 00pabOTKa JaHHBIX,
XOJl SKCIEPUMEHTa MOXKET OTOOpa)xaTbCsi B BUJE TI'paQUKOB WM TMOKa3aHUU
npuOOpPOB, a pe3yJbTaThl SKCIEPUMEHTOB MOTYT COXPAHSTHCS ITTUTEIHHOE BPEMSI.
HaunbGonee axkTyanbHBIM JUIsI XUMHUHU SIBISIETCS MEPEXO0]l K KOJIMYECTBEHHBIM
XapaKkTepUCTUKAM, KOTOPbIH  MOXHO  MPOWUIIOCTPUPOBATh  CIEAYIOLIUMH
IPUMEPAMU: U3YUYECHHE CTPOECHUS IIIaMEHH, onpeneneHue pH B pasHbIX cpenax,
ONPENEIICHUE CKOPOCTH pEaKIMH, U3yYEHUE BIUSHHAA KOHUEHTPALUU U
TEMIIEpaTypbl HA CKOPOCTh PEAKIUU.

[udposast nabopaTopusi MO3BOJISET PEAIM30BaTh MEXIPEIMETHBIC CBS3H C
OPYTUMHM  IPEAMETaMH  €CTECTBEHHOHAYYHOTO  IMKJA, IIOCKOJBKY  JIaeT
BO3MOXXHOCTb ~ BBINOJHATh HMHTETPUPOBAHHBIE y4eOHBIE HCCIEIOBAaHUSA 10
€CTECTBEHHbIM HayKaM, HIpPHUMEHSITh U OCBauMBaTh »JJIEMEHThl CTATUCTUKU MU
MH(OpPMAIMOHHBIE TEXHOJIOTUH.



NPUMEPHBIN NIEPEYEHD

Ipuioxkenue Ne 6

K MeToau4yecKum PEKOMECHIAIIUAM

OBOPYJIOBAHUA, PACXOAHBIX MATEPUAJIOB, CPEJACTB OBYYEHUSA U BOCIIMTAHUSA U1 CO3JAHUA U
OBECIEYEHUA ®YHKIIMOHUPOBAHUS IIEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYUYHOM U
TEXHOJIOTHYECKOW HAITPABJEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3AIIUAX,

CTAHJAPTHBIA KOMILJIEKT

PACIIOJIOKEHHBIX B CEJIbCKO MECTHOCTH U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HanmenoBanue
00opyaoBaHust

KpaTKne NPpUMEPHBIC TEXHUYECKUE XAPAKTCPUCTUKHA

KoJnuecTBo exHuL 1Js
0011e00pa3oBaTeIbHBIX
OpraHu3aluii, He
SIBJISIIOIIIMX CSI

MaJIOKOMIIJICKTHBIMHU, €.

H3M.

KoanyecTBo enmmHAL 115
001meo0pa3oBaTeJbLHBIX
OpraHu3anuii, IBJISTIOUIUXCS
MAJIOKOMILIEKTHBIMH, €]1.
U3M.

EcTecTBeHHOHay4YHAasl HAIIPABJIEHHOCTH

1.

Oo0mee ooopynoBanue (puzuka, XuMusi, 0MOJIOTUA)

1.1.

Hudposas
nabopaTtopus

yaeHu4deckas (pusnka,
XUMMSL, OMOJIOTH)

[{udpoBoii 1aTYUK 3JIEKTPOIPOBOJHOCTH

[udposoii matank pH

[{udpoBoii AaTYMK MOJI0KEHUS

[Mu¢poBoii 1aTynK TEMepaTypbl

[{udpoBoii AaTYMK aOCOTIOTHOTO JaBJIECHUS

[udposoii ocunsuiorpadpuyecKkuil 1aTIuK

Becsl anextponnsle yue6usie 200 r

MHuKpOCKoOIT: TUPPOBON HITH ONTHYECKHI ¢ yBenmmdeHneM ot 80 X
HaGop a5 U3roToBiIeHUs MUKpONpenapaToB

Muxkponpenapatsl (Habop)

CoenuHuTeNbHBIE IPOBOJIA, IPOTPAMMHOE 00ECIeYeHHE, METOANYECKHE
yKa3aHUs

KOMILIEKT COIYTCTBYIOLIMX 3JIEMEHTOB ISl ONBITOB IO MEXaHUKE
KOMIUIEKT COITYTCTBYIOIIUX AJIEMEHTOB JUISI OTBITOB MO0 MOJICKYIISIPHON




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoandecTBo exmHAI 1715
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

H3M.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

¢buzuke

KOMIUIEKT  COINYTCTBYIOIUX
AJIEKTPOIUHAMUKE

KOMIUIEKT COIYTCTBYIOLIMX 3JIEMEHTOB ISl OTIBITOB 10 ONTHUKE

JJICMCHTOB JJIA OIIBITOB

10

1.2.

KommiekT mocyasl u
00opynoBaHUs TUTSE
YUEHHUYECKUX  OIBITOB
(pu3suka, XUMUS,
ouonorus).

[lItaTuB 1a6OpaTOPHBIA XUMUYECKUI

Hab6op uamek [letpu

Hab6op nHCcTpyMEHTOB IpenapoBalibHbIX

JIokka mj1d CKUTAaHUA BEIISCTB

Crynka dapdopoBas ¢ mecTurkom

HaGop 6anok 1t XxpaHeHHus TBEpAbIX peakTBoB (30 — 50 mur)
Hab6op cxisiHOK ((ps1akoHOB) /st XpaHEHUsT PaCTBOPOB PEAKTUBOB
Ha6op nputopoxk (ITX-14, [1X-16)

[Tpubop st moydyeHus razon

CnuproBka

["oproyee aJ1st CIUPTOBOK

dunbTpoBanbHast 6ymara (50 miT.)

Konba xonnueckas

[Tanouka crexistHHAs (C PpE3UHOBBIM HAKOHEYHUKOM)
Yameuka Jy1st BeITapuBaHus (BhIMTapUTENbHAS YallIeuKa)
MepHbIii TMIMHAP (TIACTUKOBBIN)

Boponka creknsHHas (Maias)

Crakan crexnsaHbii (100 M)

l"azooTBOHAS TPYOKA

3 miIT.

2 IIT.

BNOJIOTUA

2.1.

Kommuiexkr
IIpenapaTroB
JIEMOHCTPALIMOHHBIN

BJIaXXHBIX

Ha3HA4Y€HHE: IEMOHCTPAIMOHHOE,
Marepuas KOHTeHepa: IIIACTHK,
repMETUYHAs KPBILIKA: HAIMYKE,
KpeTJIeHHE YKCIIOHATA: HAJTUYHe,
KOHCEPBUPYIOLIEE BEIIECTBO: HATMYHE,
HaKJIeiika ¢ HauMEeHOBaHHUEM: HaTUJHeE.

1 mr.




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoanuecTBo equHAI 111
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

H3M.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

He MeHee 10 mpenapaToB U3 MPUBEJCHHOTO HUXKE CITUCKA!
Bnaxxnsrit npemnapar "be33yoka"
Bnaxnsbiit npenapat "I"agroka"
Brnaxuslii npenapat "BHyTpeHHee cTpoeHHE OpIOXOHOTOro MOJIITIOCKa"
Bnaxuslil npenapar "BHyTpeHHEe cTpoeHue KpbICH"
Bnaxuslii npenapat "BHyTpeHHee CTpoeHHE JSATYIIKH"
Bnaxwnslil npenapar "BHyTpeHHee cTpoeHne NTULB!"
Brnaxuslit npenapar "BHyTpeHHee cTpoeHue poiob"”
Bnaxuslii npenapar "Kapacp"
Bnaxxuerit npenapat "Kopenb 6060Boro pacteHus ¢ kiryoeHpkamu'"
Bnaxuslii npenapar "KpeseTka"

penap p
Bnaxusiit npenapar "Hepeuna"
Brnaxxuslii npenapat "Pa3BuTie KOCTHCTOM pbIObI"
Biaxxuasiii nmpemnapar "Pa3surie Kypurs!'”

Yy

Brnaxxunsiii npenapat "Craudomenysa"
Bnaxusiit npenapar "Tputon"
Brnaxxusiii npenapat "Yepenaxa 6osotHas"
Brnaxuslit npenapar "Yx"
Buaxxnbiit npenapat "Amepuna”

2.2.

Kommuiektr repbapues
JIEMOHCTPAIIMOHHBIN

Haznauenue: nemMoOHCTpalMOHHOE,

OCHOBA JIJIs1 KpeIUJICHUsI: repOapHBbIil JIUCT,

CIHMCOK SKCIIOHATOB: HaJN4uKe

He MeHee 8 repbapueB W3 NMPUBEACHHOTO HMXKe crnucka: Ha3zHaueHwue:
JIEMOHCTPAIIMOHHOE,

OCHOBA JIJIsl KpeIUIeHUs: repOapHBbIil JIUCT,

CIIMCOK SKCIIOHATOB: HaJIN4Ke

He MeHee 8 repbapHueB U3 MPUBEICHHOTO HUXKE CIHCKA:
I'epGapwii "[lepeBbs 1 KycTapHUKH"

I'epb6apwuii "Ilukopactyuue pacteHus"

I'epGapwuii "KopmoBbie pactenus"

1 .

1 1.




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoanuecTBo equHAI 111
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

H3M.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

I'epb6apuit "KynbTypHble pacTenus"

I'epbapuii "JlekapcTBeHHbIE pacTeHU"
I'epbapuit "MenoHnocHsle pacTeHus"
I'ep6apwuit "Mopdonorus pacteHmii"
I'epOapuii "OcHOBHBIE TPYHIIBI pacTeHUI"
I'epbapuii "PacturensHbie coodmecTna
I'ep6apuii "CenbCKOX031CTBEHHBIE paCTEHUS "
I'epbapuit "SAnoButsie pacrenus”

['epGapwmii Kk Kypcy OCHOB 110 001Ieil OMOJIOTHH

2.3.

Kommnnexkr komteknuii
JIEMOHCTPAIIOHHBIH
(mo  pasHeIM  TeMaM
Kypca OHOJIOTHH)

Hasnauenwne: neMmoHCTpaimoHHoE,

OCHOBA JUJISl KpEIUICHUS: HaJIu4Ke,

HaKJIEMKH ¢ HaUMEHOBAHUEM: HAJIMYHE

He MeHee 10 xoyueKuuii U3 MpUBEIEHHOTO HIKE CITUCKA!
Komneknus "I'osocemennblie pacteHus"
Konnekuus "Oburatenu mopckoro aHa"
Komnexmusa "IlameonTomornueckas”
Konnekuus "lIpeacraButenu OTpsiiOB
HAaCEKOMEIX: He McHee 4

Komnexnus "IIpumeps! 3aMTHRIX PUCTIOCOOICHUH Y HACEKOMBIX"
Komneknus  "llpucnocoOuTenbHbIe W3MEHEHHS B~ KOHEYHOCTSIX
HACEKOMBIX"

Konneknus "Pa3BuTre HACEKOMBIX € HEMOJIHBIM ITpeBpalieHuem"
Komnnekuus "Pa3BuTre HaCEKOMBIX C ITOJIHBIM IpeBpalieHuem"
Konnexnus "Pa3sutuie mireHunnr"

Komnekius "Pa3Butue 6adouxu”

Komnnexuus "PakoBUHEI MOJUTIOCKOB"

Komnekius "CemeiictBa 6abouex"

Komneknus "CemelicTBa KyKoB"

Komnexmnug "Cemena u mioasr"

Komneknus "®opma COXpaHHOCTH HCKOIMTAEMbIX PACTEHHM U )KUBOTHBIX"

HACEKOMBIX" KOJUYECTBO

1 mrT.

1 mIT.




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoandecTBo exmHAI 1715
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

H3M.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

Ha6op maneonTomorumueckux nHaxomok '"[IpoucxoxaeHue uemoBeka"
KOJINYECTBO MoOJelel: He MeHee 14

XUMUA

3.1.

JleMoHCTpamoHHOE
obopynoBanue

CocTaB KOMITJIEKTA!

Cronuk noaseMHbI HazHaueHne: cOopka yueOHBIX YCTAaHOBOK,

pasmep crosemHUIBl: He MeHee 200*200 mwm,

TUTAaBHBINA TIOJIBEM C TIOMOIIBIO BUHTA: HAJTHYKE

ITatns JIEMOHCTPALIMOHHBII XUMHUYECKUH: Ha3unauenwue:
JEMOHCTpAIUs MPUOOPOB U YCTAHOBOK,

OT10pa, CTePHKHHU, JAKU, MyPThI, KOJIbLIA: HAIUYUE,

BO3MOXXHOCTh 3aKPEIUICHHUS YJIEMEHTOB Ha Pa3IMYHOMN BBICOTE: HAJTHUKE

Anmapar [ TpOBEICHHMS XUMHUYECKMX peakuui: Hasnauenue:
JEMOHCTpPAILHUS XUMHUYECKUX PEaKIIHiA,

MOTJIOTUTEID MAPOB U T'a30B: HAJTMYHE,

MaTepHal KoJObl: CTEKIO

HaGop st snektponnsa neMoHCTpamoHHb: Ha3sHaueHue: u3ydeHue
3aKOHOB 3JIEKTPOJIN3a, COOpKa MOJEIN aKKYMYIIATOpa,

€MKOCTb: HaJIM4ue,

AIEKTPOJIbI: HATMYUE

Kommekt  mepubix  kon®  manoro  obvema:  Hasnauenwe:
JI€MOHCTPAIIMOHHBIC OTIBITHI,

00beM k0160: ot 100 Ma 1o 2000 mut,

KOJIMYECTBO K0JI10: He MeHee 10 miT.,

MaTtepuai KoJi0: CTEKIIO

Ha6op ¢nakonoB (250 — 300 M1 a1t XpaHEHHs paCTBOPOB PEAKTHUBOB).
Hasnauenue: xpaHeHHe paCTBOPOB PEAKTUBOB,

Konu4ecTBO (urakoHoB: He MeHee 10 miT.,

MaTepHal (pJIaKOHOB: CTEKIIO

npoOKa: HaJIMIue

[IpuGop st ONBITOB MO XUMHH C OJCKTPUYECKUM TOKOM

1 mrT.




KoanuecTBo equHAI 111
001meo0pa3oBaTeJbLHBIX

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX

Ne Haumenopanne Kparkue npuMepHbie TEXHHYECKHE XapaKTePUCTHKHU OpraHmsauni, ne OpraHM3aNuii, ABIAIOIIHXCH
000opy10BaHus SIBJISTIO LU X CST
MAJOKOMILIEKTHBIMH, /1. MaJOKOMIUICEKTHBIMH, €.
H3M. HU3M.
(J1abopaTopHBIiA)
[Tpubop ms WLTIOCTpalliK 3aKOHA COXPAHEHHUS MACChl BEIIECTB: COCY/]T
JlanponpTa: HaIM4HUeE,
npoOKa: HaJIM4Iue,
THUT IPUOOpA: IEMOHCTPAIIOHHBIH
JlenutenbHas BopoHKa: Ha3zHnauenue: paszieiieHHe ABYX JKHJIKOCTEH IO
IJIOTHOCTH,
Marepuail BOPOHKHU: CTEKIIO
YcTaHoBKa IS IEPErOHKH BemlecTB: Ha3HadueHue: 1eMOHCTpaIus
OYMCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOWIIBHHK JIJIST OXJIAXKICHUS, AJJIOHXK, MPoOKa: HaITH4Iue,
JUIMHA YCTaHOBKH: HE MeHee 550 Mmm
[Tpubop mnst moJydeHus ra3oB: Ha3HAUCHHUE: MOJIYICHNE ra30B B MaJIBIX
KOJIMYECTBAX,
COCTaB KOMIUICKTA: He MeHee 6 mpeaMeToB
bans komOnHMpOBaHHAs TabopaTopHas: baHs BosHas: HATUYHE,
KOJIbIIa CMEHHBIC C OTBEPCTHSAMH PA3HOTO JHAMETPA: HATTUIHE,
IUTUTKA DJICKTPUYECKas: HaTUIHE
®dapdopoBas crynka ¢ nectukoM: Ha3zHauenue: miisi pa3MesibueHus
KPYMHBIX (Ppakiuii BEIIECTB U MPUTOTOBIICHHSI IOPOIIKOBBIX CMecen
Kommext repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMILJICKTA:
Hab6op «Kucnots» (a30THas, cepHasi, consiHasi, opropochopHast)
HaGop «lmmpokcunbl» (ruapokcupa —Oapwsi, THIPOKCHI  Kajus,
KOMILIEKT xinuteckux | THAPOKCHI KIBITHS, THIPOKCHT HATpHS)
3.2. Ha6op «Oxcuapl MeTamioBy (aTIOMUHUS OKCUA, Oapwsi OKCHI, XKeie3a 1 moT. 1 mmT.

PEaKTUBOB

(I11) oxcuna, xambitust okcua, maraus okcua, meau (I1) okcwna, muHKa
OKCH/I)

Habop «Illenounble u 11e109YHO3EMENbHBIE METAIBD) (JIUTHH, HATPU,
KaJIbIIAN )
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OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

Habop «MeTtannb» (aqiOMUHUH, jKe1e30, MarHUiA, Me/lb, IUHK, OJIOBO)
Habop «Illenounble U 11€109YHO3EMENbHBIE METAIIBD) (JIUTHM, HATPUM,
KaJTbIIHIA )

HabGop «Orneomnacupie BemecTBa» (cepa, (ocdop (KpacHbI), OKCHI
hochopa(V))

Ha6op «["amorensn» (no, 6pom)

HaGop «l"anoreHuapn» (amoMUHMS XJOPHI, aMMOHHS XJIOpua, Oapus
xyopua, xeneza (III) xmopun, kanus Homua, Kaius XJIOPUI, KaJIbITHS
XJIOpHJ, JUTHS XJopun, mMarHus xiopun, menu (1) xmopun, Hatpus
Opomun, HaTpusi GTOPUI, HATPUS XJIOPU, LIMHKA XJIOPU])

HaGop "Cynbdatsl, cynphuabl, cyibuTsel" (adroMHHUS CyJIbdar,
amMoHusi cyibdar, xeneza (II) cympdun, xenesa (II) cymedar, 7-mu
BOJIHBIN, Kanus cyibdar, kobansrta (II) cynsdar, maruus cynbdar, Mmenu
(M) cynbdar Gessomubrit, memu (1) cyabdar 5-Tu BoAHBINA, HATPUSL
cynbdun, HaTpus cynb(uT, HaTpus Cyiabdar, HaTpus TUApPocyiIbdar,
HUKEJS Cynb(ar

Ha6op "KapOonatel" (ammoHust kapOoHat, kanust kapOonar, meau (II)
KapOOHAT OCHOBHOM, HaTpuUsl KapOoOHAT, HaTpUs rUAPOoKapOOHAT)

Ha6op "®ocdarel. Cunukatel" (kamaust MOHOTUAPOOpTOdOCchaT, HATPUS
CHWIIMKAT 9-TH BOAHBIN, HATpHs opTodocdar Tpex3aMelleHHbIN, HATPUS
auruapodocdar)

Ha6op "Amneratsl. Pomanunpl. CoenuHeHHs >kene3a'" (Kaiws aierar,
kanus eppo(Il) rexcanmanua, kamus ¢eppo (I1I) rekcarmonun, Kamus
pOJaHK], HATPUS alleTaT, CBHHIIA alleTaT)

Ha6op "Coeaunenus: mapranmna" (kamausi nepmanranat, mapraimna (IV)
okcup, mapranna (I1) cynedar, maprania xmopun)

HaGop "Coenunenus xpoma" (aMMOHHUSI AMXpOMAT, KaJHs JAUXPOMAT,
kaust xpomat, xpoma (1) xmopua 6-ti BogHBII)

HaGop "Hutpatsl" (aJiOMUHHS HUTpAT, aMMOHHUS HUTpAT, KaJusd
HuTpaT, Kajplus Hutpat, Meau (1) murpat, HaTpusi HUTpaT, cepedpa




KoanuecTBo equHAI 111
001meo0pa3oBaTeJbLHBIX

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX

HaunmenoBaHue opraHmM3amnuii, He .
Ne Kparkue npuMepHbie TEXHHYECKHE XapaKTePUCTHKHU OpraHM3aNuii, ABIAIOIIHXCH
000opy10BaHus SIBJISTIO LU X CST
MaJOKOMIUICEKTHBIMH, €.
MAaJTOKOMILICEKTHBIMH, €]1.
HU3M.
HU3M.
HUTpAT)
HaGop  "Wunmukatopwel"  (JaKMOMI,  METHUJIOBBIM  OpaHKEBBIH,
denondranenn)
Ha6op "Kucmopoaconmepxarmiye opraHudeckue BemiecTBa' (areToH,
TIIAIEPHUH,  TUATHIOBBIA  3up, COUpT  H-OYTWIOBBIH, CHHPT
M30aMWIOBBIM, CHOUPT W300YTWIIOBBIM, CHOUPT ATHWIOBHIM, (deHo,
(dhopMaH, THUIICHTJIUKOIb, YKCYCHO-ITHIIOBBINA d(Up)
HaGop "VYrneBomopoamel" (OeH3uH, rekcaH, He(dTh, TOIYOI,
LUKJIOTECKaH )
Ha6op "Kucnotel opranuueckue" (KHUCIOTa aMHHOYKCYCHasl, KUCJIOTa
OcH30lHAs, KHUCJIOTa MAacjsHas, KHCIOTa MYypaBbUHAs, KHUCIOTA
OJIEMHOBAsI, KUCJIOTa MAJIbMHUTHUHOBAS, KUCJIOTAa CTEApPUHOBAs, KHUCIOTa
YKCYCHasi, KHCJIOTA IIaBesieBas)
HaGop "VYrneBomel. AmuHbl" (aHUIUH, AHWIWH CEPHOKHUCHBIA , JI-
[II0K03a, METUJIAMUH THAPOXIIOPU]T , Caxapo3a)
Haznauenue: 7eMOHCTpallnOHHOE,
BUJ] YIIaKOBKH: KOpOOKa,
OINHCaHue: HaJIn4Ke
CocTaB KOMILIEKTA:
Konnexkuus "Bonokaa"
Komnexnus "KameHHBIH yroib U IPOIYKTHI €ro nepepadoTKu”
. | Komneknusa "Metaiibl U cioiaBel"
Kommiekr  kosexkuui " "
3.3. Konnexuus "Munepainsl u TopHbie noposl" (49 BuioB) 1 mT. 1 mrT.

Hn3 CIIMCKa

Konnexnus "Munepanbabie ynoopeHus"
Komnexus "Hedts 1 nponykTsl ee nepepaboTku”
Konnexuuga "Ilmactmacesr"”

Komnexnug "Tonnuso"

Komneknusa "Yyryn u cranp"

Komnekuus "Kayuyx"

Konneknus "lkana tBepaoctu”




KoandecTBo exmHAI 1715
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KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX

Ne Haumenopanne Kparkue npuMepHbie TEXHHYECKHE XapaKTePUCTHKHU OpraHmsauni, ne OpraHM3aNuii, ABIAIOIIHXCH
000opy10BaHus SIBJISTIO LU X CST
MAJOKOMILIEKTHBIMH, /1. MaJOKOMIUICEKTHBIMH, €.
H3M. HU3M.
HaGopel nnst mMonmenupoBaHHS CTPOCHHST OPraHUYECKHUX BEIIECTB
(yueHnueckue) He MeHee 4 IIIT.
4, | ®USUKA

CocTaB KOMITJIEKTA!
[ITaTus JIEMOHCTPALIMOHHBIM: Ha3znauenue: NPOBEAECHUE
JIEMOHCTPAIIMOHHBIX OMBITOB, OCHOBAaHME, CTEP)KEHb, JIAMKH, KOJIbIIA,
My(ThI: HanUune
CTOJHK IOIBEMHEIN:
Tun crosuka: yuyeOHbIH/Ta00paTOPHBIA,
OI10pa, CTePKEHb BUHTOBOM, BUHT PETYJIMPOBOYHBIN: HAIUYUE,
(GYHKIUS TIOJhEMA U OMYCKaHUS CTOJHMKA: HAINYIHE
HlcTouyHUK MOCTOSSHHOTO U NIEPEMEHHOTO HanpshkeHus: Haznauenue: s
MUTAHUSA PEryJUPYEMbIM MEPEMEHHbIM M  IOCTOSSHHBIM  TOKOM
AIEKTPUUYECKUX CXEM,
yacrora, [ 'm: 50,

O0GopynoBanue Ut | moTpebisieMast MonHOCTh, BA: 10

4.1. | 1eMOHCTPAITMOHHBIX MaHoMeTp KUAKOCTHOM JAEMOHCTpauuOHHbIM: Hasnauenue: s 1 mr. 1 mr.
OIIBITOB m3Mepenus nasiaeHus g0 300 MM BOJISHOrO cToJOA BBINIC W HUKE

aTMoc(epHOTo JaBJICHHSI,

crexisinHas U-o0pa3Has TpyOKka Ha IOJICTaBKe: HATUYHE

KamepTon Ha pe3oHaHCHOM simuke: HaszHauenwe: aiisi JEMOHCTpAIHH
3BYKOBBIX KOJICOQHHIA U BOJIH,

JIBA KAaMEPTOHA Ha PE30HUPYIONTIUX SIIUKAX: HATHYINE,

PE3UHOBBINM MOJIOTOUYEK: HATHUNE

Hacoc BakyymHbIli C 35ekTponpuBogoM: HasHaueHue: co3maHue
paspsHKCHUS WK U30BITOYHOTO JTABJICHHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KHUIIEHUE KUIKOCTU TPU TOHIKEHHOM JIaBJICHWH, BHEIIHEE H
BHYTpPEHHEE JIaBIICHUE U JP.

Tapenka BakyymHasi: HazHaueHue: JeMOHCTpAIHS OTBITOB B 3aMKHYTOM
00BEME ¢ Pa3pEIKEHHBIM BO3LyXOM,
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H3M.

OCHOBAaHHE C KpPaHOM, KOJIOKOJI W3 TOJICTOTO CTEKJIa, PE3MHOBAS
MIPOKJIAJKA, SJIEKTPUUECKUN 3BOHOK: HAJIMYHE

Benepko Apxumena: HazHaueHue: qeMOHCTpaius A€UCTBUS KUIKOCTH
Ha MOTPYXCHHOE B HEE TEJIO M U3MEPEHUE BEITMYMHBI BHITATKUBAIOIICH
CHJIBI,

BEJICPKO, TENO IMIUHIPHUYECKOW (OPMBI, MPYKUHHBIA TUHAMOMET:
HAIH4Yue

OrauBo BoO3mymHOe: Ha3HaueHme: meMOHCTpaIysi BOCIIAMEHEHHS
roproueii cMecH mpu ee ObICTPOM CKaTHH,

TOJICTOCTCHHBI IHJIUHIP, TOPIICHh HAa METaUIMYeCKOM MITOKE C
PYKOSATKOM, MOJCTaBKa AJIS IMIIMHPA: HATHIUE

[Tpubop nans nHEMOHCTpalM JaBJCHUS B JKUAKOCTH: HaszHadeHwe:
JIEMOHCTpAIIUS U3MEHEHUS JaBICHUS C TTyOMHOM MOTpYKEHUS,

JaTYMK JaBIICHWS, KPOHINTCHH JUIS KpPEIUIGHHWS Ha CTEHKE COCy/a:
HATM4Yue

[Tpubop nns memoHcTparuu arMochepHoro maBieHus (MaraeOyprckue
nonyurapus): HasHaueHuwe: JeMOHCTpamust CHIBI  aTMoc(epHOro
TaBIICHMUS,

JIBA PA3bEMHBIX METAJUTMYECKUX IMONYIIAPUS C MPOYHBIMU PYYKAMU H
XOPOLIO MPUILIU(POBAHHBIMU KpasiMH, HUIIIEb C KPAHOM: HaJIM4HE,
co3/1aBaeMOe BHYTPU LIAPOB BaKyyMMETPHUYECKOE JaBJICHHE: HE MEHee
0,05 MlI1a,

MaKCUMallbHOE paspbiBatoliee ycunue: He MmeHee 90 H

HaGop Tenm paBHoro oObema: Hasnauenwe: s ompeneneHus |
CpPaBHEHUS TEIUIOGMKOCTH U IUIOTHOCTH  PAa3JIUYHBIX  TBEPABIX
MaTepuasos,

WIMH]PHI U3 Pa3IMIHBIX MaTEPHATIOB: HE MEHee 3 IIT.,

KPIOYKH JJIs OJIBEIIMBAHUS IIWINHIPOB: HAIUYHNE

HaGop Tenm paBHOW wMmaccel: HasHauenuwe: [uisi ompefeNeHus Hu
CPaBHEHHUIO IJIOTHOCTH Pa3IMYHBIX MAaTEPUAJIOB,
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HWIMHIPHI U3 PA3IMYHBIX MAaTEPUANIOB: HE MeHee 3 IIT.,

KPIOYKH I NOABCIIMBAHWA HUJIMHAPOB: HAJIMYUC

Cocynsl coobmaromuecsi: HazHaueHue: neMOHCTpals OJUHAKOBOTO
YpOBHSL OJHOPOJHON JKHUIKOCTH B COOOIIAIOLIUXCA MEXAy coOoi
cocynax pa3Hoi Gpopmsl,

cooOnraronecs CTeKISTHHbIE TPYOKH pa3Hoi (hOpMBI: HE MeHee 3 IIT.,
MOJICTaBKa: HAINYKE

TpyOka HeroTona: HasHauenue: neMOHCTpaIysi OJHOBPEMEHHOCTH
NaJIeHUs pa3IMYHbIX TEJ B pa3pekeHHOM BO3/yXe,

(GYHKIUS TOAKITIOYEHHS K BAKYYMHOMY HacoCy: HaJIn4yue,

JnuHa TpyOku: He meHee 80 cM.,

PE3NHOBBIC HpO6KI/I, HUIIIC/Ib. HAJINYHCEC,

KOJINYECTBO TeJI B TpyOKe: He MeHee 3 MIT.

[Tap ITackans: HazHaueHue: neMOHCTpanus nepeaayd TpOU3BOJIUMOrO
Ha >KUJKOCTh JaBJICHUs B 3aMKHYTOM COCYJIE, IEMOHCTpAIUs MOoJbeMa
AKHUJKOCTH MOJ] IeHCTBUEM aTMOC(HEPHOIO JaBICHHUS,

METAJUIMYECKUH LHUIMHIAP C ONpaBaMH, MOPIIEHb CO IITOKOM, MOJIBIN
MeTaJIMYeCKUN map € OTBEPCTHUAMU: HAJIUYHUC,

JUTMHA [WIMHAPA: He MeHee 22 cM,

JIMaMeTp I1apa: He MeHee 8 ¢M

[Hap ¢ xonproM: Ha3zHaueHue: NEMOHCTpaIMsl pacIIMpeHUs] TBEPAOTO
Teja MpU HarpeBaHUU,

IITaTUB, METAJUIMYECKOE KOJIBIIO C My(PTOIi, I1ap ¢ IETOYKOi: HaJH4Iue,
JUTMHA IETTOYKH: He MeHee 80 MM,

JMaMeTp Iapa: He MeHee 25 MM

HunuHapsl CBUHIOBBIE cO cTpyroMm: HasHaueHuwe: aeMOHCTpanus
B3aUMHOTO IMPUTSKCHUA MCIKIY aTOMaMU TBEPAbIX TCII,

KOJIMYECTBO OJIMHAKOBBIX LMWJIMHJIPOB: HE MEHEe 2 LIT.,

MaTcepural HUWINHAPOB: CTAJIb U CBUHCI],

KPIOYKH IJId IOABCUIMBAHNWA: HAJIUYINC,
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CTpYT, HalmpasJstouas TpyoKa: HalIu4ue

[IpubGop Jlenuna: HasHaueHnue: I HCCIEIOBaHUS 3aBUCHUMOCTH
HAIpaBJICHUs MHAYKLHOHHOIO TOKa OT XapakTepa W3MEHEHUus
MarHuTHOTO MOTOKA,

CTOMKA C KOPOMBICIIOM: HaJlu4uue,

KOJIMYECTBO aJJIOMUHUEBBIX KOJICI: HE MEHEee 2 UIT.,

IIPOPE3b B OJJHOM U3 KOJIELl: HaJIu4ne

Maruaut JyrooOpa3HbIi JIEMOHCTPAITMOHHBIN: Haznauenne:
JIEMOHCTpPALIUS CBOMCTB MOCTOSIHHBIX MarHUTOB,

TUI MarHuTa: HaMarHWYeHHbIN OpPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003HaYEHUE TIOJIOCOB MarHUTAa: HaJu4ne

Marnut 1MOJOCOBOM  JeMOHCTpalMOHHBIN  (mapa): Hasnauenwue:
JEMOHCTPALIMSI CBOMCTB MOCTOSIHHBIX MarHUTOB,

TUI MarHUTa: HAMAarHUYCHHBIH OPYCOK MPSIMOIMHEHHON (HOPMBI,
KOJIMUYECTBO 1IBETOB MarHuTa: He MEeHee 2,

0003HAaYCHHE TTOTIOCOB MarHUTA: HAJTMUNE

Crpenkn MarHuTHble Ha TaTtuBax: HasHaueHuwe: aeMoOHCTpauus
B3aMMOJICHCTBUSL  IOJIIOCOB MarHWTOB, OpUEHTAllUM MarHuTa B
MarHMTHOM IOJI€,

HaMarHW4YeHHas CTpeKa: HaJln4ue,

KOJINYECTBO [[BETOB MarHuTa: HE MEHee 2,

M0JICTaBKAa: HAaJIN4YKe

HaGop nemoHcTpanmoHHblil "DnekrpocTaTuka’ (37MEKTPOCKOIBI (2 mT.),
cyaTad (2 mIT.), majo4yKa CTEKISHHAs, Majoyka 300HUTOBAs, IITATHBBI
u3onupymomue (2 mr.)

Mammna  snekTpodopHas  WIM  BBICOKOBOJNBTHBIA ~ HCTOYHHK:
Haznauenuwe: A NOIy4deHHs] DIIEKTPUUYECKOTO 3apsiia  BBICOKOTO
MOTEHI[MaNa U MOJIYYEHHUsI HCKPOBOIO pa3psa,

JIMCKH Ha CTOMKAaX: HaJW4ue,
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KOJMUYECTBO JICHACHCKIX OaHOK: HEe MeHee 2,
MI0JICTaBKA: HAIM4YUe
Kommnekt npoBonos: liuna: e meHee 500 mm - 4 it , 250 MM - 4 mwir.,
100 MM - 8 WIT., HA3HAYEHHUE: JUISl TOAKIIOYEHUS AEMOHCTPALMOHHBIX
npuOOpoB © OOOpYNOBAaHUS K HCTOYHUKY TOKa, Ui COOpKHU
ANEKTPUYECKUX LIETel, BKIOYas 3JIeMeHThl U3 padoTsl "llocTossHHBIN
BJIEKTPUYECKUNA TOK"
[IItatuB 1a0OPATOPHBIH C IEpKATESIIIMHU
BECHI DJICKTPOHHBIE
MEH3YpKa, Tipeaen namepenus 250 mu
nuHamometp 1H
nuHamometp SH
UMJIUHAP CTaIbHOM, 25 cMm3
IWTHH]IP ATFOMUHUEBBIH 25 cM3
WIAH]P aTIOMUHUEBBINH 34 cM3
TAJIUHAP TUTACTUKOBBIN 56 cM3 (1)1 u3MepeHus CHtbl ApXumMea)

Ob6opynoBanue nns | npysxkuna 40 H/m

nabopaTopHbIX padoT u | npyxkuHa 10 H/m

4.2. | yaeandeckux onbITOB | rpy3sl mo 100 r (6 mT.) 8 . 4 mr.

(Ha 0a3e KOMILICKTOB
st OI'D)

rpy3 HaOOpHBIN ycTaHaBIUBaeT Maccy ¢ marom 10 r

MepHasi JICHTa, JTMHEHWKA, TPAHCIIOPTUD

OpYCOK C KPIOYKOM U HUTBIO

Hanpasisromas anuHoi He MeHee 500 mm. JlomkHBI ObITH 0OecIIeYeHbI
pasHbie KOAhPHUITMEHTHI TPEHUS OpyCKa 10 HAIPaBJISIOIIEH

CEKYHJIOMED AJICKTPOHHBIN C TATYMKOM

HATPABJISFOIIAS CO IIKATON

OpYCOK JIePEBSIHHBIN C TyCKOBBIM MAarHUTOM

HUTSIHOM MasiTHUK C TPY30M C ITyCKOBBIM MarHUTOM M C BO3MOXHOCTBIO
W3MEHEHUS JJINHBI HUTH

peIyar




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoanuecTBo equHAI 111
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

H3M.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

0JIOK MTOJBUKHBII

OJIOK HEMOABUKHBIN

KaJIOpUMETP

TEPMOMETD

WUCTOYHUK TUTAHHS TOCTOSHHOTO TOKa (BBIMPSMUTENHh C BBIXOJIHBIM
HampsbkeHueM 36-42 B unm  GatapeiHblii OJIOK ¢ BO3MOXKHOCTBIO
PETYJIIMPOBKHU BBIXOJHOTO HAMPSKEHUS

BOJIbTMETp JIBYyXIIpeAenbHbIi (3 B, 6B)

amriepmeTp aByxnpenenbubii (0,6A, 3A)

pe3ucrtop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIH pe3uctop (peoctar) 1o 10 Om
COeMHUTEIbHBIC NTPoBOJa, 20 IIT.

KJTIIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparormas jauH3a, PokycHoe paccrosaue 100 MM
coOuparomas JuH3a, PokycHoe paccrossHue SOMm
pacceuBaroliast IMH3a, POKYCHOE paccTOsiHUE -75MM
dKpaH

ONTHYECKasi CKaMbsl

cnann «Mopenb npeameray

OCBETUTEIh

MONYIIJIMHAP C MJIAHIIETOM C KPYTOBBIM TPAHCHIOPTHPOM
[Tpubop 11 n3ydeHus ra30BbIX 3aKOHOB

Kanwmsiper

HudpakuonHnas pemetka 600 mTpuxos/MM
Hudpaxmuonnas pemerka 300 mTpuxoB/Mm

3epkano

JlazepHas yka3ka




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoandecTBo exmHAI 1715
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.

H3M. HU3M.
[Monsipoun B pamke
[lenwn FOnTa
Karymka motok
biok muonos
briok xoHneHcatopos
Kommnac
Maruur
DNEKTPOMArHUT
Omnmiky )xkene3Hble B OaHKe
TexHo0THYecKasi HATIPABJIEHHOCTD

PoGororexHnueckuit HaOOp TpenHa3sHA4deH Il W3Y4YEHUS OCHOB
POOOTOTEXHUKH, JETANCH, y3JIOB M MEXaHU3MOB, HEOOXOIHMMBIX JUIsI
CO3IaHUS POOOTOTEXHUYECKUX YCTPOMCTB.
HabGop mnpencraBnser co0o0if KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTENIEHBIX JIEMEHTOB M 3JICKTPOTEXHHYECKUX KOMIIOHEHTOB.
HaGop mo3Bomsier cobupath (M mporpaMMHpoOBaTh coOupaeMmbie
MOJIETIN), U3 YJIIEMEHTOB, BXO/SIINX B €T0 COCTaB, MOJICIIH MEXaTPOHHBIX

06 . U pOOOTOTEXHMYECKUX  YCTPOWCTB  C  aBTOMATH3MPOBAHHBIM

pa30BaTEIbHBIN 8

yIIpaBJICHUEM, B TOM YHUCIIE Ha KOJIECHOM XOJY, a TaK)Ke KOHCTPYKLUH,

KOHCTPYKTOP TSt

1| mpaxmikn  Grodnoro | CCHOBAHHBIX HA HCTOTB30BAHMU MEpeaat (B TOM 4YHCJIE YEPBSYHBIX H | e |
pa

IPOTPaMMHUPOBAHUS  C
KOMIUIEKTOM JaTYUKOB

3yOuaThIX), a TAK)KE PhIYaroB.
CBETOJIMOJHBIA MAaTPUYHBIA JUCIUIEH C
KOHTPOJLIEPE

KonmuecTBo mopToB BBOIA/BRIBOIA HA KOHTPOJUIEpE HE MeHee 6
KonmdecTBo KHONIOK He MeHee 4

OO011ee KOIMIECTBO DIIEMEHTOB: He MeHe 520 11T, B TOM 4HCIe:

1) mporpamMMupyeMblii OJIOK yIpaBiIeHHsI, KOTOPBIA MOKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) CEpPBOMOTOPEI

3) JaTYUK CUIIBI

OeJIoil  TIOACBETKOM Ha




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoandecTBo exmHAI 1715
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

H3M.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

4) MaT4YMK PacCTOSTHUS

5) matumk 1BeTa

6) akkymysTopHas Gatapes

7) IlnacTuKOBBIC CTPYKTYPHBIC 3JIEMEHTHI, BKJIIOYast nephoprupoBaHHbIC
AJIEMEHTHI: OaKH, KYOMKH, OCH U Bajbl, COCAUHUTEIbHBIC 3JIEMEHTBI K
OCsIM, IIECTEPHH, TMPEIHA3HAYCHHBIC Ui CO3MAHHUS UYCPBAYHBIX U
3yO4aThIX mepeaay, COCTUHUTEIbHBIC U KPETICHKHBIC DIIEMEHTHI;

7) [TporpammHuOe obecrieucHue, UCIIOJIb3yeMOe TSt
POrPaMMHUPOBAHUS  COOMPAaEMbIX POOOTOTEXHHYECCKMX MOJACICH U
YCTPOMCTB, AOCTYITHO JJIsi CKAYMBaHUsI U3 ceT MHTepHeT

OO0pa3zoBaTeabHBIN
HAaOOp MO MeXaHUKe,
MEXaTPOHHKE "
pPOOOTOTEXHUKE

KoMrmuiexT 11t u3ydeHust OCHOB 3JEKTPOHUKU U POOOTOTEXHUKH

Habop nomxeH ObITh peIHa3HaueH JUIsl IPOBECHUS YUEOHbIX 3aHATHMA
[0 DJJEKTPOHUKE U CXEMOTEXHUKE C IEeNbI0 M3y4yeHHUs Hauboiee
pacrpoCTpaHEeHHOH 37eMEeHTHON 0a3bl, MPUMEHSAEMOH Il WHXXEHEPHO-
TEXHUYECKOI0 TBOPYECTBA yYaIIMXCS U pa3pabOTKH y4yeOHBIX Mojesen
po6otoB. HaGop nomkeH MO3BOJATH ydYallMMCS Ha NPAKTUKE OCBOMTH
OCHOBHBIE = TEXHOJOTMH  IPOEKTHPOBAHUS  POOOTOTEXHUUYECKUX
KOMILJIEKCOB Ha IpUMepe Y4eOHBIX Mojieneil poO0TOB, a TaKKe U3YYUTh
OCHOBHBIE TEXHUYECKHE pELIeHUS B 00JacTH KHOEpHETHUECKUX U
BCTPaMBAEMbIX CHCTEM.

B coctaB KoMIUIeKTa JOMKEH BXOJAUTh HA0Op KOHCTPYKTHUBHBIX
AJIEMEHTOB ISl COOPKHM MaKeTa MaHUIYJSIIIMOHHOTO po00Ta, KOMILICKT
METAJUIMYECKUX KOHCTPYKTHUBHBIX 3JEMEHTOB Uil COOpPKM Makera
MOOUIIBHOTO POOOTa U T.II.

B cocraB koMIUIeKTa BXOJIUT HAOOp AJIEKTPOHHBIX KOMIIOHEHTOB JJIS
HU3YUYCHUA OCHOB OJJICKTPOHHMKHM M CXEMOTCXHHUKH, a4 TAKXKC KOMIIICKT
NPUBOJOB U  JAaTYMKOB  PA3IMYHOIO TUHA I pa3paboTKU
pO6OTOTeXHI/I‘IeCKI/IX KOMIIJIEKCOB.

B coctaB KOMIIIEKTa JOJKHO BXOIMTH: MOTOPBI C JHKOJEPOM - HE




HauMeHnoBaHme
000opy10BaHus

KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTEPUCTUKHI

KoandecTBo exmHAI 1715
001meo0pa3oBaTeJbLHBIX
OpraHu3aluii, He
SIBJISTIO M X CSI

MAaJTOKOMILICEKTHBIMH, €]1.

H3M.

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX
OpraHU3aNNii, SBISIOIHXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

MeHee 2IIT, CEpBONPHUBOJ OONBLION - HE MeHee 41T, CEepBOMPUBOJ
Majblii - He MeHee 2IUT, MHPPAKPACHBI JaT4UK - HE MeEHee 31T,
yIbTPa3BYKOBOW JAaTUMK - HE MeHee 3IUT, JaTYUK TeMIlepaTypbl - He
MeHee lmT, JaTYMK OCBEIIEHHOCTH - HE MeHee lmT, Habop
3JIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJIEHCATOPHI, CBETOIHOIbI
pasIn4HOr0 HOMHHAJA), KOMIUIEKT IPOBOAOB M OecrnaeuyHoro
NPOTOTUIHMPOBAHUS,  IUIaTa  OEecraeyHoro  MPOTOTUIIUPOBAHMA,
aKKyMYJITOP U 3apsiIHOE YCTPONCTBO, .

B cocTaB koMIUIeKTa T10JKEH BXOJIUTH IPOrpPaMMUPYEMBI KOHTPOJILIEP,
nporpammupyemsbiii B cpene Arduino IDE iy aHamorudHeix cBOOOJHO
pacmpocTpaHsieMbIx ~ cpefax — paspabotku.  [Iporpammupyembiii
KOHTPOJUIEP OJDKEH 00JIaJaTh MOpPTaMHU JUIS TMOAKITIOYCHUS TH(PPOBBIX
W aHaJoroBbIX ycTpoiicTtB, uHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth wiu WiFi.

B coctaB komIuleKTa JOMKEH BXOJUTh MOAYJb TEXHUYECKOTO 3pEHUS,
MPECTABISAIONINN cOO0 BRIYUCIUTEIHLHOE YCTPOUCTBO CO BCTPOSHHBIM
MUKpOIIpoIieccopoM (KOJI-BO sifiep - HEe MeHee 41T, 4acToTa siapa He
menee 1.2 I'Tn, oovem O3Y - He menee 512M6, o0beM BCTpOEHHOM
namsTu - He MeHee 81'0), MHTErpupoBaHHON KaMepol (MakCHUMajbHOE
paspelieHue BUAEOINOTOKA, IepenaBaemoro no uHrepgeiicy USB - He
menee 2592x1944 en.) wu ontuyeckoi  cucteMoil.  Moaynb
TEXHUYECKOI0 3pEeHUs JODKeH o01aJaTh COBMECTUMOCTBIO €
pa3IMYHBIMM  [POrPaMMHPYEMBIMU  KOHTPOJUIEPAMU C  [TOMOILBIO
unrepdericoB - TTL, UART, 12C, SPI, Ethernet. Moaysnps TeXHUYECKOTO
3peHHs JIOJDKEH HMETh BCTPOECHHOE IporpaMMHOe oOecreueHue Ha
OCHOBE ONEpallMOHHON CHUCTEMBbI Linux, MO3BOJISIONIEE OCYIIECTBIISIThH
HACTPOWKY CHCTEMbl MAIIMHHOIO OOydYeHHUsl MapamMeTpoB HEHPOHHBIX
ceTeil 11 oOHapyX eHUsI 00BEKTOB, ONPEIEICHHS UX MapaMeTPOB U
JnanbHEHIIeH naeHTH (QUKaIUH.




KoandecTBo exmHAI 1715
001meo0pa3oBaTeJbLHBIX

KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX

Ne Haumenopanne Kparkue npuMepHbie TEXHHYECKHE XapaKTePUCTHKHU OpraHmsauni, ne OpraHM3aNuii, ABIAIOIIHXCH
000opy10BaHus SIBJISTIO LU X CST
MAJOKOMILIEKTHBIMH, /1. MaJOKOMIUICEKTHBIMH, €.
H3M. HU3M.
KoMmmiekT pomkeH o0ecnieunBaTh BO3MOXKHOCTh HM3yU€HHUSI OCHOB
pa3pabOTKK TMPOTPaAaMMHBIX M amMapaTHBIX KOMIUIEKCOB WHKEHEPHBIX
cucteM, pemieHuii B cepe "MHTepHeT Bemieit", a Takke pelicHU B
o0iacTi poOOTOTEXHHUKH, MCKYCCTBEHHOTO WHTEIUICKTa M MAITUHHOTO
oOy4eHwHsI.
KomnbroTepHoe o6opyroBaHue
®dopM-(pakTop: HOYTOYK;
XKectkas, HeOTKIIIOUaeMasi KI1aBHaTypa: HaJu4ue;
Pycckas packiazika KjaaBUaTypbl: HATUYKE,
Jnaronans skpana: He MeHee 15,6 qoMOB;
Paspemenue skpana: He meHee 1920x1080 nukcenei;
KomnuectBo sigep npoiieccopa: He MeHee 4;
KomnuecTBo OTOKOB: HE MeHee 8;
bazoBas TakToBas yacrora npoueccopa: He meHee 1 I'T';
MaxkcuManbHasi TAKTOBasE 4acTOTa mpoieccopa: He menee 2,5 ['T1r;
Kam-mamsate nporieccopa: He MeHee 6 MoOaii;
OOBeM ycTaHOBIICHHOHM ONEpaTUBHOM MaMsATH: He MeHee 8 ['0aiit;
1 HoyT6yk O0beM moAepKUBAEMOM OTIEPATUBHOM MaMSITH (1151 BO3SMOKHOCTH 3 1wt 2wt

pacmmpenusi): He MmeHee 24 ['6aiit;

O0nemM Hakonutenst SSD: ne menee 240 I'0aiiT;

Bpemst aBToHOMHOIT paboTHI OT OaTapeu: He MeHee 6 4acoB;

Bec HOyTOYKa ¢ yCTaHOBJICHHBIM aKKyMYJISITOpOM: He 6onee 1,8 kr;
Buemnnit unarepdeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOHEIX;

Buemnnit uarepderic LAN (ucnonp30BaHNe IEPEXOIHUKOB HE
IIPEyCMOTPEHO): HAJINYUE;

Hannumne monyneit u uarepdeiicoB (MCIOIb30BaHNE TTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI,

becnipoBoanast cBsi3p Wi-Fi: Hamuuune ¢ moaaep:kkoit crangapra IEEE
802.11n wnu coBpeMeHHee;
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KonnyecTBo enmHAL A5
001meo0pa3oBaTeJbLHBIX

CKaHep, KOIHP)

TexHomorus rmeyaTw: JIa3€pHas

MaxkcnmanbHoe paspenienne nedartu: He meHee 12001200 Touek;

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

HaunmenoBaHue opraHmM3amnuii, He .
Ne Kparkue npuMepHbie TEXHHYECKHE XapaKTePUCTHKHU OpraHu3auuii, ABJIAIIIHAXC
000opy10BaHus SIBJISTIO LU X CST
MaJOKOMIUICEKTHBIMH, €.
MAaJTOKOMILICEKTHBIMH, €]1.
HU3M.
HU3M.
Web-kamepa: nHannuue;
Manunynasatop "Mpllb": HATUYKE;
[IpenycraHoBieHHas onepalioHHast CUcTeMa ¢ rpaduyecKum
MOJIb30BATENBCKIM HHTEpdEiicom, obecrieunBaromas padoTy
pacrpoCcTpaHeHHbIX 00pa30BaTENbHBIX U OOIIECUCTEMHBIX
MIPUIOKEHUH: HATMYHE.
Tun ycrpoiicta: MOV (pyHKIMu nevatu, KOMUPOBaHUS,
CKaHUPOBAHHUA);
®opmar Oymaru: He MeHee A4;
Moy (mpuHTED, p yM - ’
2 LIBeTHOCTB: YepHO-OeIbIi; 1 mr. 1 mr.




NPOPWIBHBIN KOMILIEKT OGOPYJIOBAHUSA

TABJIMLIA Ne2

KoanuecTBo CAUHHUI TJIsd

npoGUILHOTO KoanyecTBO eAMHUI 1JI51
KOMILIEKTA NpoQPHILHOrO
Ne Haumenosanne KpaTKne NPUMEPHBIC TEXHUYECCKHUE XaPAKTCPUCTUHKHA (Oﬁme06pa30BaTeﬂbHIﬂe KOMILTEKTA
oﬁopynonamm OpraHu3anuu, He (MaJ'lOKOMl'l.]'IeKTHLIe
AABJISIOLIM €CS o01eodpa3oBaTesibHbIE
MaJIOKOMILIEKTHBIM), OpraHu3aINmm), ea. N3M.
ell. U3M.
BA3OBAS (OBA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYy4YHAsl HAIPABJIEHHOCTH
OOecnieunBaeT BhINOIHEHUE Ja00PAaTOPHBIX PA0OT HA ypOKax MO OUOJIOTHH B
OCHOBHOI IIIKOJIE ¥ TPOEKTHO-UCCIIEI0BATENbCKON JESTEIbHOCTH YUalTXCA.
Kommnekranus: becripoBoiHON MyIbTHIATYMK IO OUOJIOTHH € 6-10
BCTPOCHHBIMU JaTYNKAMMU:
JlaTunk BIaxXHOCTH ¢ Auana3zonom mmepenus 0...100%
JlaTunK OCBEIIEHHOCTH C IMala30HOM U3MepeHus He yxke ueM oT 0 1o
180000 nx
Hatuuk pH ¢ nnanaszonom uamepenus He yxe yeM ot 0 1o 14 pH
JlaTuuk TeMIepaTyphl ¢ Uana3oHoM U3MepeHus He yxke ueM ot -20 110
+140C
ITucpoBas TaBOPATOPHS JlaTuuK AJIEKTPOIPOBOIUMOCTH C IUAINla30HAMU U3MEPEHUs He yxke uyem oT 0
1 110 GHONOIII 10 200 MmxCwm; ot 0 10 2000 MxCwm; E)T 0 o 20000 MxCm 3wt 2 .
(yacmmaccKas) JlaTuuk TemmnepaTypbl OKpYKaroIie cpeibl C TUana30HOM U3MEpPEHHUS He

yxke yem oT -20 mo +40

Akceccyapsl:

Ka6ens USB coenquHuTEILHBIN

3apsiiHOE yCTPOMCTBO ¢ Kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOJCTBO 110 3KCIUTyaTanuu UGpoBoi J1abopaTopuun
[{udposas BuaCOKaMepa ¢ METAIUTMYECKUM IITATUBOM, Pa3peIICHHE HE
menee 0,3 Mnukc

[TporpammHOe oOecrieucHHe

Mertoandeckue pekomennanuu He MeHee 30 paboT

YnakoBka




HaunmenoBanue
o0opynoBaHus

KpaTRne NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTeibHbIE
OpraHu3auuu), ei. u3Mm.

Hannuue PYCCKOA3ZBIYHOTO caiita MMOAACPIKKHU, HATUINEC BUACOPOJINKOB.

[Mudposas nadbopatopus
0 XUMHH (ydeHHUEecKast)

OOecrieunBaEeT BLIMIOJHEHUE na6opaTopHHx pa60T 10 XMMHHU HA YPOKax B

OCHOBHOMH IIKOJIE U HpOCKTHO'HCCHGI{OB&TCHBCKOﬁ ACATCIBHOCTH YUallluXCA.

Kommnekrarus:

BecripoBoHOM MyJIETUAATYUK IO XUMHUH C 4-MsI BCTPOCHHBIMU JTATIMKAMHU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTypbl (TEpMONIAPHbIN) € UAa30HOM U3MEPEHUS
He yxe yeM oT -100 mo +900C

JlaT4uK 2JIEKTPOTPOBOIUMOCTH C IMAINIa30HAMU U3MEPEHUS He yxke 4yem oT 0
10 200 MmkCwm; ot 0 10 2000 MmxCwm; ot 0 1o 20000 MxCm

JlaTuuk TeMriepaTyphl INIATHHOBBIHN ¢ JMATa30HOM H3MEPEHUS HE YKE YeM
ot -30 mo +120C

OTtnenbHBIC TATUYNKH:

JlaT4uK ONTHYECKOM MJIOTHOCTH 525 HM

Akceccyapsl:

Ka6ens USB coennHuTenbHbII

3apsiiHOE YCTPOMCTBO ¢ Kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 10 3KCIUTyaTaly Hu(poBoi 1abopaTopuu

Hab6op nabopatopHoii ocHacTKH

[IporpamMmmMHoOe obecrieueHue

Metoauueckue pekomennanuu ne mexee 40 padbot

Hannune pyccKosi3pIYHOTO cailTa NoAAepKKU

Hannuue BUI€OPOITHKOB.

3 mT.

2 1IT.




HaunmenoBanue
o0opynoBaHus

KpaTRne NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTeibHbIE
OpraHu3auuu), ei. u3Mm.

[Mudposas madboparopust
o pu3HKe
(yuenunueckas)

OOecnieunBaeT BHIIMOJIHEHHE YKCIIEPUMEHTOB 10 TeMaM Kypca (PU3HKH.
Kommekrarus:

BecripoBoHOM MyJIETUAATYUK IO (PHU3UKE C 6-10 BCTPOCHHBIMH JTATINKAMH:
[{udpoBoit JaTYMK TeMIepaTypsl C AUAMA30HOM U3MEPEHHUS HE YXKE YeM OT -
20 o 120C

[udpooit gaTynK aGCOMIOTHOTO JABJICHUS C AUANa30HOM U3MEPEHUS HE
yxe ueM ot 0 10 500 kIla

JlaTunk MarHUTHOTO TIOJIS C IMANa30HOM M3MEpeHus He yxe ueM ot -80 10
80 mTn

JlaTuuk HampspKeHUs ¢ AWana3oHaMu U3MEpeHHsl He yke 4eM oT -2 10 +2B ;
ot -5 1o +5B; ot -10 go +10B; ot -15 mo +15B

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

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

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

Akceccyapsl:

Ka6ens USB coenmnHuTEIHHBIIHI

3apsimHOE yCeTpoiicTBO ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHcTpykTop Amst mpoBeAeHHS SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 1O 3KCIUTyaTalu Hu(poBoi 1abopaTopuu
[TporpammHoe oOecrieueHue

Meroanueckue pexomeHaamnuu (40 pador)

Hannuue pycckos3pI9HOTO caiiTa MmoAIepKKH

Hanuune BuaCOpOInKoOB.

3 mT.

2 1IT.

Komnn

HTEepHOE 000pyA10BaHUE

4.

HoytOyx

®opm-pakTop: HOYTOYK;

3 miIT.

2 1IIT.




HaunmenoBanue
o0opynoBaHus

KpaTRne NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTeibHbIE
OpraHu3auuu), ei. u3Mm.

Kectkas, HeoTKIIIOUaeMasi KJ1aBuaTypa: HaJu4ue;

Pycckas packiajika KjlaBUaTypbl: HaIMYUE,

Juaronans skpaHa: He MeHnee 15,6 q10iMoB;

Pazpemenue skpana: He menee 1920x1080 nukcenei;

KonuuecTBo aaep npoueccopa: He MeHee 4;

KonngecTBo nMoTokoB: He MeHee §;

bazoBas TakToBas yacrora nmpoueccopa: He meHee | [Ty
MakcumManbHas TaKTOBasi 4acToTa mpoleccopa: He meHee 2,5 ['T';
Komi-mamsate nporieccopa: He menee 6 MoOaiir;

OOBeM ycTaHOBIIEHHOM ONepaTUBHOM MaMsATH: He MeHee 8 ['6ailt;
O6beM nojepkuBaeMoi orepaTUBHON NaMsITH (/1711 BO3MOYKHOCTH
pacupenusi): He MeHee 24 ['6aifit;

O60weMm Hakonuteas SSD: ne menee 240 I'Oaiit;

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

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oosee 1,8 Kr;
Buemnuit uarepdeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOIHEIX;

Buemnnit uarepdeiic LAN (ucnonb3oBaHNe NEPEXOIHUKOB HE
MIPEyCMOTPEHO): HAJINYKE;

Hanuune monyneii u uarepdelicoB (MCONb30BaHUE MTEPEXOTHUKOB HE
npexycmorpeno): VGA, HDMI;

becnipoBonHas cBsa3p Wi-Fi: Hannume ¢ moanepxkoit cranaapra IEEE
802.11n wim coBpeMeHHee;

Web-kamepa: nHannuue;

Manunynsatop "MbIlb": HaTUYKE;

[TpenycraHoBieHHas ONEpaliOHHAas CUCTEMa C rpaduIecKuM
M10JIb30BaTENbCKUM HHTEpGelicoM, oOecneunBarorias paboTy

pacrpoCTpaHEHHbBIX 00pa30BaTEIbHBIX U 0OIIECHUCTEMHBIX PUIIOKEHUI:




HaunmenoBanue
o0opynoBaHus

KpaTRue NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

KoaundecTBo eqmHuAIl 1151
NpopUILHOrO
KOMILTEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIIHECH 001eo0pazoBaTe/ibHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), ei. u3Mm.
€. U3M.
HaJIUYue.
Tun yctpoiictBa: MOV (pyHkuuu neyatu, KOMMPOBAHUS, CKAHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
5 MOV (npuntep, ckanep, | LIBeTHOCTB: YepHO-OCIbIIA; | wr 1 wr
' KOIUp) TexHosorus nevartu: Ja3epHas ' '
MakcumanbHOe paspenieHue rneyatu: He menee 1200x1200 Touek;
Wutepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOINMOJHUTEJIBHOE OBOPYJIOBAHUE
EcTtecTBeHHOHay4YHasi HANIPABJICHHOCTD
ObecrieynBaeT BBIMIOJIHEHUE TA0OPATOPHBIX padOT Ha YPOKax MO OMOJIOTHH B
OCHOBHOI 1IIKOJIE U TPOEKTHO-UCCIIEI0BATENBCKON JESATENbHOCTH YUalUXCA.
Kommiexranus: becipoBoiHO#M MyIbTUIATYUK 110 OUOIOTHH C 6-10
BCTPOEHHBIMU JaTUNKAMMU:
Jlatuuk BiaxHoCTH ¢ AuanaszoHoM uzMepenus 0...100%
JlaTyrK OCBEIIEHHOCTH C TMaa30HOM U3MepeHus He yxe 4em ot 0 10
180000 nx
Hatuuk pH ¢ nuanazonom n3mepenus He yxxe yem ot 0 go 14 pH
[udposas nadoparopust | J[aTurk TeMOepaTypbl C JUANa30HOM H3MEpeHHUs He yxke yeM ot -20 10
1. o OMOJIOTHUH +140C 1 . 1 .
(yueHuueckas) JlaTykK 371€KTPOIPOBOAUMOCTH € AMANa30HaMU U3MEpeHUs He yxe uyeM oT 0

10 200 MkCwm; ot 0 1o 2000 MmxCwm; ot 0 1o 20000 MxCm

JlaTurk TeMnepaTypbl OKpYXKarollel cpe/ibl ¢ TMana3oHOM U3MEPEHUS HEe
yxke gem oT -20 o +40

Akceccyapsl:

Kab6ens USB coequauTeIBHBIN

3apsitHOE yeTpoiicTBO ¢ kabenem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJICTBO IO 3KCILTyaTaIlMy UQPPOBOH J1a00paTOPUH




HaunmenoBanue
o0opynoBaHus

KpaTRne NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTeibHbIE
OpraHu3auuu), ei. u3Mm.

[{udpoBast BuIeOKaMepa ¢ METAJUTMYECKUM IIITATUBOM, Pa3pelieHUe He
MeHnee 0,3 Mnukc

[IporpamMmmMHoOe obecrieueHue

Meroanueckue pekomenaanuu He menee 30 padot

YiakoBka

Hanuuue pycckos3pIYHOTO caiiTa Mo AepKKH, HaTUIie BUACOPOIUKOB.

[Tudposas nadbopatopus
0 XUMHH (yueHHUecKast)

ObecrnieunBaeT BBIIOJIHEHUE JTAOOPATOPHBIX pabOT MO XMMHUH Ha YpOKax B

OCHOBHOMH IIKOJIE U HpOCKTHO-I/ICCJICIlOBaTCJ]LCKOﬁ ACATCIBHOCTH YUallIUXCA.

Kommiexrarus:

becripoBoHOM MYIBTUAATYUK IO XUMHUH C 4-MsI BCTPOCHHBIMU TaTYNKAMU:
Hatuuk pH ¢ nuanasonom n3mepenus He yxe yem ot 0 o 14 pH

JlaTuuk BBICOKOU TeMIepaTypsl (TEpMONApHBI) ¢ TMana30HOM U3MEPEHUS
He yxe uyeMm oT -100 mo +900C

JlaTuuK AJIEKTPONPOBOAUMOCTH C IUATNla30HAMU U3MEPEHHUs He yxke yem oT 0
10 200 MmxCwm; ot 0 10 2000 MmxCwm; ot 0 10 20000 MKCM

JlaTuuk TeMmnepaTyphl IIIATHHOBBIN ¢ TUANa30HOM H3MEPEHUS HE YXKE YeEM
ot -30 1o +120C

OtnenbHBIC JATYUKH:

JlaTuuk onTHYeCKOr IIIOTHOCTH 525 HM

Akceccyapbl:

Ka6ens USB coennHuTEILHBIN

3apsiiHOE YCTPOMCTBO ¢ Kaberem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu uGpoBoi 1abopaTopun

Ha6op nabopaTopHo#i oOCHaCTKH

[TporpammHoe o0OecrieueHue

Meroanueckue pekomeHaanuu He menee 40 padot

Haymune pyccKosSI3pI9YHOTO caiiTa MOIJIEPHKKHU

1 mT.

1 mT.




HaunmenoBanue
o0opynoBaHus

KpaTRne NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTeibHbIE
OpraHu3auuu), ei. u3Mm.

Hanuuwne BHUACOPOJINKOB.

[udposas nabopaTopus
no (uzuke
(yuenuueckas)

ObecrnieunBaeT BBIIIOJIHEHUE KCIIEPUMEHTOB 110 TEMaM Kypca (QU3UKH.
Kommnekrarus:

becripoBoHON MyIbTUAATYUK 1O (PU3UKE C 6-10 BCTPOCHHBIMH JAaTUUKAMMU:
[{udpoBoii AaTYMK TeMIepaTyphl ¢ JUANAa30HOM U3MEPEHHsI HE yXKe YeM OT -
20 no 120C

[TudpoBoii AaTYMK aOCOITIOTHOTO JaBJICHUS C AUANIa30HOM U3MEpPEHHS HEe
yxe yeM oT 0 1o 500 klla

JlaTunk MarHUTHOI'O NOJIS C IMAIla30HOM U3MEpPEHUs He yxe ueM ot -80 1o
80 mTn

JlaTuuk HanpspKeHUs ¢ AMana3oHaMu U3MEPEHMsI He yKe 4eM oT -2 110 +2B ;
ot -5 1o +5B; ot -10 7o +10B; ot -15 mo +15B

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

JlaTunk akcenepoMeTp ¢ oKazaTessMHu He MeHee yeM: £2 g; +4 ; +8 g
OtaenpHBIE YCTPOMCTBA:

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

Axceccyapsr:

Kab6ens USB coenunuTebHbIHI

3apsimHOEe yCTpoiCcTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoucTpykTop asns npoBeeHHs SKCIIEPUMEHTOB

Kpatkoe pykoBOCTBO MO 3KCILTyaTally IUPPOBOH 1TaOOpaTOpUH
[TporpamMmmMHOe obecrieueHue

Meroanueckue pexomeHaamnuu (40 pador)

Hanuuue pycckos3pI4HOTO caiiTa MoAIepKKH

Hannune BuaEOpOInKoB.

1 mr.

1 .

[Mudposas maboparopust
Mo (PU3HOJIOTUH

ObecnieunBaeT NpoBeIeHNE UCCIIETOBAHMS IO (YHKIIMOHUPOBAHUIO
YeIoBeuecKoro opranusma. Kommekranus: becnpoBoaHOi MyTbTHIATIHK

1 mT.

1 mT.




HaunmenoBanue
o0opynoBaHus

KpaTRue NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
001eo0pazoBaTe/ibHbIE
OpraHu3auuu), ei. u3Mm.

(mpouIbHBIN ypOBEHD)

10 (PU3HUOJIOTHH C 5-10 BCTPOCHHBIMHU JIaTYUKaMU: J[aTunK apTepraIbHOro
nasnenus (0...250 MM prT. CT.)

Jlatuuk mynbca ¢ quana3oHoM u3mepenus He yxe yem ot 30 1o 200 ya/mMmun
JlaTuuk TemmnepaTyphl Tea ¢ AMana3oHOM U3MEpPEHus He yxke uyeM oT +25 1o
+40C

JlaTuuk 4acTOTHI ABIXaHUS C AUAMa30HOM H3MeEpeHus He yxe ueM oT 0 10
100 muk0B/MHUH

JlaTunk yckopeHus ¢ nmokasatensimu £2 g; +4 g; £8 g

OTtnenpHBIE yCTPOMCTBA:

Hatuuk OKI' ¢ auamasonom usmepenus He yxe yeM ot -300 mo +300 mB)
Hatuuk pH ¢ quamazonom usmepenus He yxe yem ot 0 mo 14 pH

JaTuuk cuinoMep ¢ quanazoHOM U3MepeHus He yxe yeM oT -40 no 40 H
JlaTunK OCBEIIEHHOCTH C JUana3oHoOM U3MepeHus He yxke ueM oT 0 10
180000 nx

Akceccyapsl:

Ka6ens USB coeanauTenbHbIi

3apsiiHOe yCTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHncTpykTop ais npoBeeHHs SKCIIEPUMEHTOB

Kpatkoe pykoBOCTBO 1O 3KCIITyaTalMy UQpoBoit 1abopaTopuu
[IporpammHuoe obecrieueHmne

Metoauueckue pekomennanuu ve meHee 20 pabot

Hannune pyccKosi3pIYHOTO cailTa moAAEPKKU

Hanuune Buaeoposukos.

Hudposast maboparopust
10 SKOJIOTHH

ObecrnieunBaeT NpoBeICHNE YYEOHOT0 IKOJIOTUYECKOTO MOHUTOPUHTA
MHCTPYMEHTAJIBHBIMU MeTo1aMu. Habop npumensieTrcs pu u3y4eHun
HKOJIOTMH, OMOJIOTHH, XUMUH, Teorpaduu ¥ MPUPOJIOBEIACHHUS, a TAKXKE JUIS
VHAVBUYAJIBHBIX UCCIIEJOBAHMSI U IPOEKTHON AEATEIbHOCTHU IIKOJIbHUKOB.

1 mT.

1 mT.




HaunmenoBanue
o0opynoBaHus

KpaTRne NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTeibHbIE
OpraHu3auuu), ei. u3Mm.

Komnnexranusi: becnpoBoHON MYJIbTHIATUHK IO YKOJIOTHUYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOSHHBIMU JaTUNKAMHU:

JlaT4uK HUTpAT-HOHOB

JlaTuuk XJI0pUI-HOHOB

Hatuuk pH ¢ quamazonom u3mepenus He yxe geM ot 0 mo 14 pH

JlaTunk BiaxxHocTy ¢ quanazoHoM uzMepenus 0...100%

JlaTyrK OCBEIIEHHOCTH C TMaa30HOM U3MepeHus He yxe 4em ot 0 10
180000 nx

JlaTunk TeMnepaTypsl C JHara3oHOM H3MepeHHst He yke ueM ot -20 10
+140C

JlaT4rK 31€KTPOIIPOBOIUMOCTH C AMANa30HaAMHU U3MEpeHHs He yxe ueM oT 0
10 200 MmxCwm; ot 0 10 2000 MmxCwm; ot 0 7o 20000 MkCMm

JlaTuuk TeMmeparypbl OKpy>Karoliel Cpeipl ¢ AMANa30HOM U3MEPEHHUS He
yxke yem oT -20 o +50C

OTtnenbHBIC TATUYNKH:

JlaTuuk 3ByKa ¢ GyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee ueM oT 50 'y mo 8 kI

JlaTumk BIaXXHOCTH TOYBHI C AMANA30HOM M3MEpeHHs He yxe ueM oT 0 110
50%

Jatunk kucnopona ¢ nuanazonom uzMepenus ot 0 1o 100%

JlaTunk ONTHYECKOH TUIOTHOCTH 525 HM

JaTuuk ontudeckoi mioTHocTH 470 HM

Jlatuuk TypOMIUMETp C Arana3zoHoM m3MepeHus He yxe ueM ot 0 1o 200
NTU

JlaTuuk OKHCH yriepoa ¢ 1ruana3oHoM u3Mepenus He yxe yem ot 0 1o 1000
ppm

Axceccyapsl:

Ka6ens USB coenunurenbhblii (2 mmr.)




HaunmenoBanue
o0opynoBaHus

KpaTRue NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
001eo0pazoBaTe/ibHbIE
OpraHu3auuu), ei. u3Mm.

3apsiiHOE YCTPOMCTBO ¢ kKaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepsxeHb s 3aKPETUICHHS JaTYNKOB B IIITATHBE

Kpatkoe pykoBOICTBO IO 3KCILTyaTalliy IUPPOBOH J1aOOpATOPUH
ITporpamMMHOe obecrieueHue

MeTtoauueckue pekomenaanuu ne meHee 20 pabot

YmakoBka

Hanwuue pyccKosI3bI9HOTO caiTa MO IePKKH, HATHIHE BUACOPOTHUKOR.

Mukpockor udpoBoit

Tun Mukpockona: OMONIOrHYecKuit

Hacanka MUKpocKoma: MOHOKYJIsSIpHast
Haznauenue: nabopatopHblit

Metop uccnenoBaHus: CBETIOE MOJIe
Matepuan ONTHKU: ONTUYECKOE CTEKIIO
YBenu4yenue MUKpockona, kpat: 64 — 1280
Oxynsiper: WF16x

OOnexTuBbl: 4%, 10X, 40xs (moaANpyKUHEHHbII)
PeBosbBepHas rojgoBka: Ha 3 0OBEKTHBA

Tun noACBETKYU: 3€pKajlo WIKA CBETOINO/
PacrnionoxxeHue noacBeTKU: BEPXHSA U HIDKHASA
Marepuain kopiryca: MeTaul

[IpenmeTHsIil cToMUK, MM: 90

Wctounuk nuranus: 220 B/50 ['a

Yucno meranukcenei: 1

1 mr.

1 .

Ha6op OI'D o xumuwn

B Habop BxomsT Bechl mabopaTopHsbie 3nekTporHbie 200 T, criupToBKa
nabopaTopHasi, BOpOHKA KOHUYECKasI, IMajlouKa CTeKJIsTHHas, Tpooupka [1X-
14 (10 mwTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykw),
WIMHAP U3MEPUTENbHBIN 2-50-2 (CTEKIITHHBIN, C TPUTEPTON KPBIIIKON),
mraThB Ui npobupok Ha 10 ruésn, 3akuM NpoOMPOYHBIH, ITATENb-

1 mrT.

1 mT.




HaunmenoBanue
o0opynoBaHus

KpaTRue NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
001eo0pazoBaTe/ibHbIE
OpraHu3auuu), ei. u3Mm.

noxedka (3 mTyku), Ha0op IIAKOHOB JIJIsE XpAaHEHHS PACTBOPOB U
peakTuBoB (00beM ¢akona 100 mi - 5 KOMIIIIEKTOB 110 6 MTYK, 00BEM
¢naxona 30 mi - 10 KOMIIEKTOB 1O 6 IITYK), HUIMHIP U3MEPUTENBHBIN C
HocukoM 1-500 (2 mtyku), crakan Beicokuit 500 mu (3 mTyku), Habop
epIIei A1l MBIThSI TOCY/BI (€I TSt MBIThSI IPOOUPOK - 3 ITYKH, epII JJIs
MBITBS1 KOJIO - 3 IITYKH), Xajat Oenblii X/0 (2 mTykn), mepyaTku pe3nHOBbBIC
XUMHUYECKHE CTOMKHE (2 ITYKH), OUYKH 3alIUTHBIE, GUIBTPHI OyMasKHbIE
(100 mrTyxk), roproyee asst cnupToBok (0,33 7).

B cocraB HabOp BXOMAT pEaKTHBBI: AIFOMUHUH, )KeJe30, COISTHAS KACIOTa,
METHUJIOpaHX, (peHon(Tanent, aMMHaK, EPOKCUI BOIOPO/Ia, HUTPAT
cepebpa u Apyrue; B OOIIEH CIIOKHOCTH - 44 pa3TUYHBIX BEIECTB,
UCTIOJIb3YEMBIX Ul COCTABJICHHSI KOMIUIEKTOB PEAKTUBOB IPH MTPOBEACHUU
HK3aMEHAIIMOHHBIX YKCIIEPUMEHTOB 10 KYPCY ITKOJIbHOW XUMUH.

VYyeOHas 1abopaTopust
10 HEMPOTEXHOJIOTUU

B cocTtaB BXonAT:
Cencop Tun 1 He menee 1 mr., obecrieunBaeT BO3MOKHOCTb PETHCTPALIUN
CUTHAJIa 3JIEKTPUUECKON aKTUBHOCTU MBIIILL (351eKTpoMuorpammsel, OMI).

PCFI/ICTpaI_[I/ISI AO0JIKHA OCYHICCTBJIACTCA HCUHBA3UBHO, CYXUMH 3JICKTPOAAMMU.

B03MOKHOCTBIO KPETUICHHUS K PYKE YEIOBEKA, YTO JIOJDKHO J1aBaTh
BO3MOYKHOCTb PETUCTPUPOBATH IIEKTPHUUECKYIO AKTUBHOCTU MBIIIIIBI B
o0JacTu, HajK KOTOPOH pacrionaraercs kperienue. [Ipn HanpsoxkeHun
MBILIIIBI JOJDKHA OBITh 0OecredeHa BO3MOKHOCTb HaOII0A€HUS TyYHOCTH
curHana (t1.e. npucyrcrsue OMI'), npu paccnabieHUN MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee 1 mr., o0ecrieunBaeT BO3MOKHOCTh PETUCTPALIUU
curHana goromaerusmorpammsl (PIIIY) onTuyeckum myrem, 3a c4eT
M3MEHEHHS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00HEM KOTOPHIX
U3MEHsIeTCs TI0J] BO3JIeiicTBUEM MyJIbCOBON BOJHBI. CEHCOp AOKEH OBbITh
o0ecrieueH BO3MOKHOCTBIO KPETJICHNUS K MOyIIeYKe NaJbIla YeIOBEKa.

1 mIT.

1 mrT.
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Cencop Tun 3 He MeHee 1 mT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
curHasa snektpokapauorpammsl (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpanuu |, 11 u 111 oTBeneHmit; MOAKIIOUEHUS HIEKTPOIOB K CEHCOPY C
MIOMOILBIO COEMHUTEINIBHBIX MPOBOOB, 000pyaoBaHHbIX TouchProof
pazbemMamH.

Cencop Tum 4 He MeHee 1 mT. obecrnieyrBaeT BO3MOKHOCTb: PETUCTPALUN
CUTHaJa KokHO-ranbBaHnueckoi peakuuu (KI'P), peructpanus kotoporo
OCYIIECTBJISIETCS Ha IIOCTOSHHOM TOKE; ITOAKJIIOUEHUS K TEJIy YEJI0BEKa C
MOMOIUIbIO CYXHUX AJIEKTPOJIOB, MOJKIIOYEHHE KOTOPBIX K CEHCOPY
OCYIIECTBIIsETCs ¢ ToMoIibio TouchProof pazsemos.

Cencop Tun 5 He meHee 1 wIT., 00ecredynBaeT BO3MOXHOCTh: PETUCTPALIUN
CUTHaJIa 3JIEKTPUYECKON aKTUBHOCTH Mo3ra (23]°) ¢ OMOIIbIO CyXHUX
HEUHBA3HUBHBIX JIEKTPOOB; PETUCTPALIUU ANEKTPUIECKON aKTUBHOCTH
pa3HBIX A0JEH MO3ra; MOAKIYEHHS SIEKTPOAOB K CEHCOPY € TOMOIIBIO
COEJIMHUTENIbHBIX TPOBOAOB, 000pynoBaHHbIX TouchProof pasbemamu;
3aKpEIUICHUs AJIEKTPOAOB HA TIOBEPXHOCTH I'OJIOBBI.

Cencop Tum 6 He Menee 1 mT., oOecrieunBaeT BO3MOKHOCTh: PETHCTPALINT
curHasa xKonedanus rpyaHoit kietku (CeHcop AbIXaHUsl); ONpeieeHus
YaCTOTHI JbIXaHHUS.

YcrpoicTBO A5t cOopa JaHHBIX OT CEHCOPOB M Nepejauu Ha NePCOHATbHBIIHI
KOMITBIOTEp 00ecTeuynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOJIKIFOUEHHBIX
K HEMY CEHCOPOB M OTIPaBKY nosty4eHHbIX JaHHbIX Ha [IK. [Tonxmtouenue
neHnTpaibHoro Moayiis kK [1K ¢ momompro USB-ka6ens. llenTpanbubrit
MOJlyJIb UMEET HE MeHee | 1T,: ralbBaHnuecKyto uzoisauunto ot [1K.
LlenTpanbHbIA MOYJIb 00ECTIEYMBAET BO3MOKHOCTh OJITHOBPEMEHHOTO
MOJKITFOUEHUs BILIOTH /10 4 ceHcopoB. Kaxapiit 3 BxonoB LlenTpanbHOro
MOJ1yJIS UMEET raJIbBAHUYECKYIO U30JIALHUI0 (00ecrieueHne MeKKaHaIbHOU
rajibBaHn4Yeckoi uzosiiun). [oakmouenue cencopos k LlenTpansHomy
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MOJYJTIO OCYIIECTBIISETCS C MOMOIIBIO CIIEIUATU3UPOBAHHBIX PA3bEMOB
tura LEMO, obecneunBaromux npaBuIbHOCTD MOAKIIOUYEHUS pa3beMa 1
CHIDKAIOIIMX PUCK CIIYYalHOTO KacaHUs pa3beMOB TOKOIPOBOISIIHNX
JacTel, a Takke 00eCreYnBarOINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJAKTIOYEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monynb «KHomka» He MeHee | mIT., 06ecreynBaeT BO3SMOXKHOCTh: Pa3MeTKU
PETUCTPUPYEMBIX CUTHAJIOB H OTMEUATh HE MEHee 3-X Pa3IMYHBIX KaTeTOPUN
COCTOSIHHM.

VYerpoiicTBO, BXOSAIIEE B COCTAB JIA0OPATOPHH, TOJKHO 00ECIIeunBaTh
BO3MO’KHOCTh PETUCTPALIMU apTEPUATIBLHOTO JaBICHUS.

[Iporpammuoe obecnieuenue (nanee - [10). JlomkHo obecrnieunBath
BU3YAIH3AIUIO U 00pabOTKY pErHCTPUPYEMBIX CHTHAIOB.

['maBHOE OKHO TIPOTPAMMBI IOJKHO COCTOATH U3 BKIIATOK, KaXKIas U3
KOTOPBIX COJEPKUT HAOOp rpauKoB, HEOOXOIUMBIX JIJIs1 OTOOpasKeHHUs
TpeOyemoi nHpopMaIuu.

JoikHa nMeTbes BKIAAKa JUIsl OMHOBPEMEHHOTO IPOCMOTpPA CUTHAja CO
BCEX CEHCOPOB, OJTHOBPEMEHHO MOIKIIIOUYEHHBIX K [[eHTpanbHOMY MOTYITIO.
D710 00€ecrneynBaeT BO3MOKHOCTh MHOTOKaHATBHOTO (TIOJIUTpaduIecKoro)
pexxrmMa paboThl yCTPONUCTBA.

Takxe TOMKHBI UMETHCS BKIIAAKH ISl BU3YAIU3AIMHA CUTHAJIOB OT CEHCOPOB
OMI', ®IIT', KT, KI'P, 33T, ceHcopa nibIxaHus, KHOIIKH; a TaKXe
MIPOU3BOIHBIX TPAPUKOB, HA KOTOPHIX BU3YAITU3UPYIOTCS CIEU(PUUHBIC IS
TOTO WJIM HHOTO CUTHAJIa BEJTMYHUHBI.

[1O nomxHO naBaTh BO3MOXKHOCTh BU3YaIU3aIlMU U 00paboTKH
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3anus CUTHamna, ClieKTp CUTHANIA, aMILTUTYIHBIA TPUTTEP

- ®OIII": BU3yanu3anus cUrHaia, CoeKTpa CUrHaja, TaxorpaMMsl, rpaduk
myJbca
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- OKT': BU3yanu3aius CUrHana, TaxorpaMmsl, Tpaduk myabca

- KI'P: Buzyanuzanus cursana

- O0TI'": Bu3yanu3aius CUTHaJIa, CIIEKTp CUTHAIA, aMITUTY1a ajdbda-puTMa,
aMIUTUTy/1a 6eTa-puT™ma.

- CeHCOp AbIXaHMS: BU3yalu3allus CUTHaIA,

- KHomnka: Bu3yanu3anus cCurHasia pa3sMeTKH

ITO nomxHO UMETh BO3MOXKHOCTh KaCTOMHU3AaIMU U HacTpoiku [10 nis

3¢ PEKTHBHOTO 0TOOpaXKEeHUs TPAPUKOB: HACTPOUKA I[BETA, BEIOOP
napaMeTpoB JUIsl aHaJIN3a, BBIOOp 0ToOpakaeMbIX rpaduKoB,
MacmrabupoBanue rpadukoB. [10 10KHO UMETh BO3MOKHOCTb 3aIHCH U
BOCIPOU3BEICHUS PETUCTPUPYEMBIX CUTHAJIOB.

B03M0KHOCTh HACTPOMKH MapaMeTpOB PHIBTPALIUN CUTHATA C TIOMOIIBIO
buIbTpa HIKHUX YaCTOT, GUIIBTPA BBICOKUX YACTOT, TIOJIOCOBOTO (PHIIBTPA,
PEXKEKTOPHOTO (DUIBTPA.

C nenpio yno6cTBa aHaIM3a CUTHANA, JOKHA UMETHCSI BO3MOXKHOCTh
3aIKCH PETUCTPUPYEMBIX CUTHAJIOB B (paiill, ¢ mociieyromei
BO3MOXXHOCTBIO UX MOCIIEAYIONIEro BOCpon3BeaeH s B 1anHoM [10
(MMUTHPYS PETUCTPAIIMIO CUTHAJIA B PEXKUME PEATbHOTO BPEMEHHN ).

B cocraBe: MeToanueckrue MaTepuaibl sl yYUTEN U 00ydaroluXxcs,
OTMCaHKE MOJKIIOUYEHUS] CEHCOPOB J1a00PaTOpUH, HHCTPYKIHH 1O
ucnons3zoBanuio [10, onucanue n1abopaTOpHBIX U MPAKTUYECKHUX padoT,
KOTOPOE B TOM YHCJI€ COJACPKHUT MPE3CHTAIIMOHHBIE MaTePUAIIbI.
VYnakoBka/kopoOka 1abopaTopuu A0JKHA oOecrieuuBaTh y100HOE XpaHEeHHe
U COJIepKaTh MOACKA3KH JUIsl PACIIOJIOKEHUSI CEHCOPOB U YCTPOUCTB
naboparopuu st yI0OHOTO HCIIOJIB30BAHMS TTPETIOaBATEIIIMUA U
00yJaromuMucs.

TexHoJoruyeckas HanpaBJIC€HHOCTD

9.

| OGpasoBatenbHbIit

| PobGoTorexanueckuii HabOP MpeTHA3HAYEH IS U3yYSHUS OCHOB

1 mrT.

1 mrr.
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KOHCTPYKTOp IS
HPaKTUKU OJIOYHOTO
IIPOrpaMMHUPOBAaHUs C
KOMILIIEKTOM J1aTYUKOB

POOOTOTEXHUKH, JCTalleH, Y3JI0B U MEXaHH3MOB, HEOOXOTUMBIX JIJIsI
CO3aHUS POOOTOTEXHUYECKUX YCTPOICTB.

Habop npeacrasisier cOO0H KOMITIEKT CTPYKTYPHBIX 2JIEMEHTOB,
COEJIMHUTEINIbHBIX JIEMEHTOB U 3JIEKTPOTEXHHUUECKUX KOMIIOHEHTOB.
Habop no3Bomsier codbupats (M mporpaMMHUpPOBATHL COOMpPAEMBbIC MOJICITH ), U3
9JIEMEHTOB BXOJSIIMX B €T0 COCTaB, MOJIEIN MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX YCTPOMCTB C aBTOMAaTU3UPOBAHHBIM YIIPABIICHHEM, B
TOM YHCJI€ Ha KOJIECHOM XOJly, a TaK K€ KOHCTPYKIIM, OCHOBAaHHBIX Ha
MCIIOJIb30BAaHUU Tiepe/iay (B TOM YKCIie UEPBAYHBIX U 3y0UaThiX), a TaK XKe
pBIYAToB.

CBETOMOIHBIN MaTPUUHBIN TUCIUIEH ¢ O€JI0H MOICBETKOM Ha KOHTPOJIIIEPE
KonngecTBo mopToB BBOA/BBIBOJIA HA KOHTPOJIIEpE HE MeHee 6
KonuyecTBo kHOTIOK HE MeHee 4

OO011ee KOIUYECTBO dIIEMEHTOB: He MeHe 520 1mIT., B TOM YHnce:

1) mporpaMmupyembIii OJIOK yIIpaBICHHUS, KOTOPBIA MOKET paboTaTh
aBTOHOMHO U B IOTOKOBOM PEXHME;

2) CepBOMOTOPBI

3) AaTYUK CHIIBI

4) MaT4MK PacCTOSTHUS

5) natuuk 1BeTa

6) akkyMmyIsTopHast barapest

7) IlnacTHKOBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKJIFOUast ep(hoprHpOBaHHbIC
DIIEMEHTHI: OalIKH, KyOMKH, OCH ¥ BaJIbl, COCTMHUTEIBHBIEC DIIEMEHTHI K OCSIM
, IIECTEPHH, TIPeAHAa3HaYCHHBIE JJIS CO3/[aHUs YEPBSIUHBIX U 3y0UaThIX
nepeaay, COeTUHUTEIbHBIE U KPETIC)KHBIE AIIEMEHTHI;

7) IIporpammHoOe o0ecrneyeHne, NCIoIb3yeMoe ISl IPOrpaMMUPOBAHUS
coOupaeMbIX poOOTOTEXHHUUECKUX MOJIETIEH U yCTPOUCTB, JOCTYITHO ISt
CKaumBaHus u3 cetn VIHTepHET




KoanmuecTBo eqxMHUI 1151

NpoQUILHOTO KoanyecTBO eqAMHUI 1JI51
KOMILIEKTa npo¢uILHOIro
Ne Haumenosanue KpaTmle NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA (oﬁmeoﬁpaaosaTeanme KomILIeKTa
o0opynoBaHus OpraHu3aNnuu, He (MaJIOKOMILJIEKTHbIE
ABJIAIOIIHECS 001eo0pazoBaTe/ibHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), ei. u3Mm.
€. U3M.

KommiekT 1 u3yueHust OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKH

Habop nomxken ObITh peIHa3HaueH I MPOBEACHUS YUeOHBIX 3aHATHIA 1O

JIEKTPOHHUKE U CXEMOTEXHHUKE C LIEJIbI0 U3yUeHUs HanboJee

pacrpoCTpaHEHHO 3IeMEHTHOM 0a3bl, IPUMEHIEMOH I HHKEHEPHO-

TEXHUYECKOT0 TBOPUYECTBA ydyalluxcs U pa3paboTKH yueOHbIX MoJeneit

po6oToB. Habop H0omKeH Mo3BOJIATh YUaIMMCS Ha TPAKTUKE OCBOUTH

OCHOBHBIE TEXHOJIOTUH IPOEKTUPOBAHUS POOOTOTEXHUUECKUX KOMILJIEKCOB

Ha MpUMepe Y4eOHBIX MoJiesieil poOOTOB, a TAK)KE U3YUYUTh OCHOBHBIC

TEXHUYECKHE PELICHUs B 00JIaCTH KUOEPHETUYECKUX U BCTPAUBAEMBIX

CUCTEM.

B cocraB koMIUIEKTa JOKEH BXOIUTh HA0OP KOHCTPYKTHUBHBIX 3JIEMEHTOB

T COOPKH MaKeTa MaHUMYJISIIIMOHHOTO PO00Ta, KOMIUIEKT METAJUIMYECKUX

OO6pa3oBarenbHblii HA00P | KOHCTPYKTHUBHBIX 3JIEMEHTOB I COOPKM MakeTa MOOMIBHOIO poOoTa U T.II.
10 110 MEXAHUKE, B coctaB koMIIJIEKTa BXOJUT HA0Op 3JIEKTPOHHBIX KOMIIOHEHTOB IS | wr 1 wr

MEXaTPOHHKE U
pPOOOTOTEXHHUKE

W3YYEHHS OCHOB IEKTPOHUKHU U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT
IIPUBOJIOB U JATUMKOB Pa3IMYHOr0 TUIA AJI pa3pabOTKU
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B coctaB KOMIIIEKTa JOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEE
21T, CepBONPUBO]T OONIBLION - HE MEeHee 41T, CEPBOIIPUBO MaJblil - He
MeHee 21T, UHPPAKPACHBIHN JaTYMK - HE MEHee 31T, YIbTPa3ByKOBOM
JIaTYUK - HE MEHee 31UT, JaTYUK TEMIIEpPATyphl - He MeHee 11T, 1aT4uK
OCBEIIEHHOCTH - HE MEeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsbl, KOHIAEHCATOPHI, CBETOAMObI PA3IIMYHOTO HOMUHAIIA),
KOMIUIEKT IPOBOJOB [yl O€CaeuHOro NpOTOTUIIMPOBAHUS, I1aTa
OecraeqyHoro NPOTOTUIIMPOBAHUS, aKKYMYJIATOP U 3apsiIHOE YCTPOICTBO, .
B cocTaB KOMIIIEKTa JOIKEH BXOJUTH POTPaMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsbiii B cpesie Arduino IDE wim aHaaorugHsIx ¢cBOOOIHO
pacrpocTpaHsieMbIX cpefiax pa3paboTku. IIporpaMMupyemblii KOHTpoJUIEp
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JIOJKEH 00J1a71aTh MOPTAaMU JJISL TIOIKITFOUEHUS IIU(PPOBBIX U aHAJIOTOBBIX
ycrpoiicts, untepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth unu
WiFi.

B coctaB koMIIIeKTa AOIKEH BXOJUTh MOIYIb TEXHUYECKOTO 3pEHUs,
IIPEJICTABIISIIOIINI COO0M BBIYUCINUTENBHOE YCTPOUCTBO CO BCTPOECHHBIM
MUKPOIIPOIIECCOPOM (KOJ-BO SIEP - HE MeHee 41T, 4acToTa Aapa HE MEHee
1.2 I'Tu, oovem O3V - He menee 5S12M0O, 00beM BCTPOCHHOM MaMSITH - HE
MmeHee 81°0), MHTErpupPOBaHHOM KaMepoil (MakCUMaIbHOE pa3pelIeHe
BHJICOTIOTOKA, NepeaaBaeMoro o uatepdericy USB - ne menee 2592x1944
€/1.) ¥ ONTHYECKON cUCTeMO. MOoayib TEXHUYECKOTO 3pEHUS T0JKEH
00J1a71aTh COBMECTUMOCTBIO C PA3TUYHBIMH MPOTPAMMHPYEMBIMU
KOHTpoJIepaMu ¢ moMoltnbio uarepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeXHHUECKOTO 3pEHUS JOJIKEH UMETh BCTPOCHHOE
porpaMMHOe oOecrieueHIe Ha OCHOBE OTIEPAIMOHHON crcTeMbl Linux,
MTO3BOJISIOIIEE OCYIIECTBIIATH HACTPOMKY CUCTEMBI MAIIIMHHOTO O0yUYeHHUs
napaMeTpoB HEUPOHHBIX CETeH JUIst 0OOHApYyKEeHUsI 00BEKTOB, ONPEIEICHUS
UX [apaMeTpoB U JalbHEUIIeH HIeHTUPUKALIIY.

KomMmruiekT momkeH obeceunBaTh BO3MOKHOCTh H3yUEHHUSI OCHOB
pa3pabOTKH MPOrPaMMHBIX M alMapaTHBIX KOMIUIEKCOB HHKEHEPHBIX
cucreM, pemreHnid B chepe "MHTepHeT Bemiei', a Takke pelieHui B 00J1acTH
POOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEJUIEKTa M MAIIMHHOTO 00YYEHUSI.

11.

YerslpéxoceBon
y4eOHBbI poOoT-
MaHUIYJISITOP C
MOJ1yJIbHBIMU CMEHHBIMU
HacaJKkaMu

Y4eOHbIi poOOT-MaHUITYIATOP MpeIHA3HAYEH JIJIsl OCBOCHUS
00yJaronMMHUCsS OCHOB POOOTOTEXHUKH, VISl TIOJITOTOBKU O0YYArOIITUXCS K
BHeI[peHI/IIO 158 HOCHGIIYIOH_IQMY HUCITIOJIB30OBAHUTO pO6OTOB B HpOMBIIHHCHHOM
IIPOU3BO/ICTBE.

KonmuecTBo oceit poOoTa MaHUMIYJISTOPA - YETHIPE.

[Tepemenienre HHCTPYMEHTA B IPOCTPAHCTBE TI0 TPEM OCSIM JIOJDKHO
praBHﬂTbCﬂ I1aroBbIMU ABUTAaTCIIIMU. HaHpH)KeHI/Ie IIUTAHH IIaroBbIX

1 .

1 .
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nBurareieil He 6onee 12 B.

CepBoaBHraTenb YeTBEPTON OCH JI0JDKEH 00ecrieunBaTh MOBOPOT
WHCTPYMEHTA.

Yroa moBopoTa MaHUITYJISATOPa HA OCHOBAHUU BOKPYT BEPTUKATIBLHOU OCH HE
Menee 180 rpamycos.

Jis onpenienieHust MOI0KEHHSI MAaHUITYJIATOPA IIPH TOBOPOTE BOKPYT
BEPTHUKAIBHON OCHU JOJKEH UCTIOIb30BATHCS YHKOJIED.

Yo noBopoTa 3aJHero rieya MaHumyssitopa He MeHee 90 Tpaxycos.
Yron noBopoTa nepenHero mieda Manumynaropa He menee 100 rpamycos.
Jlist oripenienieHust MOJI0XKEHUS 3a/IHET0 U MEPEHET0 TUIed MaHUITYIISITOpa
JIOJI’KEH HCIIOJIb30BAThCSA THPOCKOI. YTOJ MOBOPOTA M0 YETBEPTOM OCH HE
Menee 180 rpagycos.

JomxHa ObITH BO3MOXKHOCTb OCHAIIICHHS] CMEHHBIMH HacaJKaMu (Harpumep,
JepKaTeNb KapaHaala win GromMacrepa, IPUCOCKa C CEPBOABUTATEIIEM,
MEXaHMYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJBUTATENIEM, YCTPONUCTBO IS
Ja3epHON TPaBUPOBKHU MM YCTpoHcTBO it 3D-nieuaTn).

JomxHa ObITH BO3MOXKHOCTb MOJKIIOYESHHSI JOTIOJIHUTEIBHBIX YCTPOICTB
(mampumep, TpaHCTIOpTEpA, Peiibca IS IepEeMELICHUs] pOO0Ta, IMyJIbTa
yIpaBIeHUS THIA HKOUCTHK, KAMEPHI MAIIMHHOTO 3PEHUS, ONITUYECKOTO
JaTYMKa, MOJYJIsl 6€CIIPOBOTHOTO JOCTYIIA.

PobGoT-mManunynarop noixkeH odecrneynBaTh NepeMeIieHre HacaaKu B
MIPOCTPAHCTBE, AKTUBAIMIO HACAIKU, BO3MOKHOCTb MOJTyUEHHUSI CUTHAJIOB OT
KaMepbl U JaTYMKOB, BO3MOXXHOCTH YIPABJICHUS JTOTIOJTHUATEIbHBIMA
YCTpOMCTBaMHU.

Matepuan kopnyca — amoMuHui. J{uametp padoueii 30HbI (06€3 yueTa
HaBECHOT'O0 MHCTPYMEHTA M 4yeTBepToi ocn) He MeHee 320 mM. MHTepdetic
noaxiroueHus — USB.

JlomxeH uMeTh BO3MOKHOCTh aBTOHOMHO# paboThl M BHEILIHETO




KoanmuecTBo eqxMHUI 1151

NpoQUILHOTO KoanyecTBO eqAMHUI 1JI51
KOMILIEKTa NpoQPHILHOrO
HaumenoBaHnue (o0weoOpazoBaTe/ibHbIE KOMILIEKTa
Ne Kparkue npuMepHble TEXHUYECKHE XapAKTePUCTHKH
o0opynoBaHus OpraHu3aNnuu, He (MaJIOKOMILJIEKTHbIE
B0 ECS o01meoOpa3oBaTeibHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), ei. u3Mm.
ea. U3M.
yIpaBJieHUS.
Ynpaisromuil KOHTPOJUIEP AOJKEH OBITh COBMECTUM CO cpefoit Arduino.
VYpapisiomuii KOHTPOJUIEP COBMECTUM CO CPEOI TPOrpaMMHUPOBAHUS
Scratch, u si3pikoM nporpammupoBanus C.
JlomkeH oOecrieunBaTh MOBOPOT IO TMIEPBBIM TPEM OCSM B 33 TaHHBINA YTOJ U
HAa 3aJJaHHBIN YTroJl, IOBOPOT 110 YETBEPTOU OCHU Ha 3aJaHHBIA yroJ,
JIBIKEHUE B KOopaAuHaThl X, Y, Z, IepeMelIeHUE Ha 3aJITaHHOE PACCTOSIHUE
o koopauHaTtam X, Y, Z, nepeady JaHHBIX O TEKYILEM MTOJIOKEHUHU YTIIOB,
nepeaavy TaHHbIX O TEKYIIUX KOOPAUHATAX HHCTPYMEHTA.
JlomkeH noaiepKruBaTh NEPEMEILICHUE B IEKAPTOBBIX KOOPAMHATAX U Yriax
MOBOPOTA OCEH, C 3aJIaHHON CKOPOCTBIO U YCKOPEHUEM.
Turbl nepeMenieHui B 1€KapTOBbIX KOOPANHATAX: JBUKECHUE 10
TPAEKTOPHH, IBUKEHHE MO MPSIMOIN MEXKy NBYMS TOUKAMH,
MEPETPHITUBAHUE U3 TOYKU M TOUKY (IMIEPEHOC OOBEKTA).
O0pa3zoBaTeNbHBIN KOMIUICKT IOJDKEH OBITh MPEIHA3HAYCH U1 U3YUCHUS
POOOTOTEXHUYECKUX TEXHOJIOTHI, OCHOB HH(DOPMAIIMOHHBIX TEXHOJIOTUH U
TEXHOJIOTHM MPOMBIIIJIEHHOW aBTOMATHU3alllH, a TAKKE TEXHOJIOTHUIA
. MIPOTOTUIHPOBAHUS U aIIUTUBHOTO IPOHU3BOACTBA.
OOpazoBatenbHbBIN HA0OP P p o p a
B cocTtaB komIieKkTa 10JKHO BXOAUTh:
JUISL U3yYEeHUS N . N
1) NHTeIeKTyaIbHBINH CEPBOMOIYIIb C HHTETPUPOBAHHON CUCTEMOM
MHOTOKOMIIOHEHTHBIX ARG OBBOIOLLEH OBLE CEDBOMO . oM 110
TIPaBJICHUS, TTO3BOJIS W 00BEeIMHATH CEPBOMOAYIIH M II
12. POOOTOTEXHUYECKUX yrip ’ o Ybell p ALY APYT € ApYT 1 . 1 .
CHCTEM I MocIieI0BaTeIbHOMY UHTEPEICY - He MeHee OIIT;
2) PoGOTOTEXHUYECKHIA KOHTPOJUIEP MOIYJILHOTO THITA, TIPEACTABIISFOIINI
MaHUTYJISIITAOHHBIX . N . o
poGoTOB c000#1 OTHOTUTATHBIN MUKPOKOMIIBIOTED C ONEPAIIMOHHOM cucTemMon Linux,

00BEAMHEHHBIH ¢ epupepUuiHbIM KOHTPOJUIEPOM C TOMOIIbIO TUIATHI
pacupenust. POOOTOTeXHHUECKUIT KOHTPOJLIEP NOJIKEH yIOBIECTBOPSTh
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO SIAEP BCTPOECHHOTO
MHUKPOKOMITBIOTEPA - HE MeHee 4, TaKTOBasi YacToTa siipa - He MeHee 1,2
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(MaJIOKOMILJIEKTHbIE
001eo0pazoBaTe/ibHbIE
OpraHu3auuu), ei. u3Mm.

[T, o6bem O3Y - He menee 512 M6, nanuuue unTepdeticon - SPI, 12C,
12S, TTL, UART, PWM, nudpoBbie 1 aHAIOTOBIE MOPTHI 1715
MOJIKITFOYEHUS BHEITHUX YCTPOUCTB, a Takke WiFi mim Bluetooth mms
KOMMYHHKAIMM CO BHEIIHUMH ycTpoiicTBaMu. PoOoToTexHMUeCKuit
KOHTPOJIJIEP JOJDKEH 00ecTieunBaTh BO3MOKHOCTD ITPOrPaMMHUPOBAaHHUSI €
HOMOIIBIO cpencTB si3bikoB C/C++, Python u cBo6oaHO pacnpocTpansemoii
cpensl Arduino IDE, a Taxxke ynpaBiieHus: MOEISIMH pOOOTOTEXHUYECKUX
cucteM ¢ nomouipto cpeasl ROS.

3) BeruucnutenbHbI MOYIB CO BCTPOCHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BeruncnutenbHblii MOy b JOIDKEH 00J1afaTh BCTPOCHHBIMU
1M(GpOBBIMU IOPTAMHU - HE ME€HEee 1 21IT U aHAJIOTOBBIMU [TOPTaMU- HE MEHEe
121T. BeruncaurenbHbI MOYIb T0JKEH 0071a1aTh BCTPOSHHBIM MOAYJIEM
OecripoBoHOM cBsA3u Tuma Bluetooth u WiFi nns co3nanus annapartHo-
IPOTPAMMHBIX pelIeHuil 1 "yMHbBIX/cMapT"'-yCTPOUCTB JUIsl pa3paboTKU
pemenuit "Unrepuer Bemeit".

BeruucnuTensHbIi MOIYIIb JOIDKEH 00J1aaTh COBMECTUMOCTBIO C
nepudepuitHpIMU TUIaTaMu 171 oakItoueHus k cetu Ethernet u
MOJKJIIOUEHHs BHEITHEH CUJIOBOI Harpy3Ku.

4) Monyb TEXHHUYECKOTO 3pEHHUS, MIPEICTABIISIONINIA CO00# yCTPOHCTBO Ha
0a3e BBIYUCIUTELHOIO MUKPOKOHTPOJJIEPA M UHTETPUPOBAHHON KaMephbl,
oOecreuynBaroliee paco3HaBaHue MPOCTEHIINX N300pakeHN Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BHIYHUCIUTENIBHBIX BO3MOXKHOCTEHN - HE MeHee 111T;
Moynb TEXHUYECKOTO 3pEHUS JOJKEH 00ecredBaTh BO3MOKHOCTD
OCYILIECTBIISATh HACTPOIKY dKCHo3uLny, 6ananca 6emoro, HSV
COCTABJISIONINX, TUTONIAIA OOHAPY)KMBAEMOW 00J1aCTH N300paKeHNUS,
OKpYTJIOCTH 0OHApyKUBaeMOH 001aCTH U300pakeHUs, TOJI0KEHUE
00HapyXUBaeMbIX 00J1acTell OTHOCUTEIHHO APYT Apyra

Moys1b TEXHUYECKOTO 3peHHsI JOJDKEH UMETh BCTPOSHHbIE HHTep(eHCHI -
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OpraHu3auuu), ei. u3Mm.

SPI, UART, 12C unu TTL anst KOMMyHHUKALMU IPYT € IPYTOM HITH
BHEITHUMH YCTPOHCTBaMHU.

5) KoMIIIEeKT KOHCTPYKTHBHBIX JIEMEHTOB U3 METaJUIa JUIsi COOPKU MOJICIIN
MaHUIYJISTOPOB - HE MeHee 11T;

6) KoMruiekt ayieMeHTOB Jij1sl COOPKH BaKyyMHOTO 3aXBaTa - He MeHee 11T,
OO6pa3oBaresbHbI POOOTOTEXHUYECKUN KOMITIEKT JJOJKEH COAEp KaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIETIEH I MPOTOTUIIUPOBAHUS MOJIEIIEH
MOOUIIBHBIX ¥ MAHUITYJISAIIMOHHBIX pOOOTOB pa3inyHOro THma. B cocras
KOMILJIEKTA JTOJDKHBI BXOJUTHh WHCTPYKIIMU ¥ METOJJMUECKUE YKa3aHUs 110
pa3paboTKe TPEXMEPHBIX MoJieNieil MOOMIBHBIX POOOTOB,
MaHUTYJISITUOHHBIX POOOTOB C PA3IMYHBIMHA TUTIAMH KHHEMATHKH (yTI0Bast
KMHEMaTHKa, TUIOCKO-TIapaiebHast KHHeMaTHKa, JebTa-KUHeMaTHKa,
SCARA win peraakHasi KHHEMaTHKa, miatdopma CToapTa u T.IL.).
OO6pa3oBaresbHbI POOOTOTEXHUYECKUN KOMITIEKT JJOJKEH COAEp KaTh
WHCTPYKIIUHU TI0 TTPOSKTUPOBAHHUIO POOOTOB, MHCTPYKIIUU U METOIHKH
OCYIIECTBIICHUS] MH)KEHEPHBIX PACUETOB MPU MPOEKTUPOBAHUU (pacdeThl
Harpy3Kd ¥ MOMEHTOB, pacdeT MOIITHOCTH IIPHUBOJIOB, PacUeT MapaMeTpOB
KMHEMAaTUKH U T.I1.), THCTPYKIIMH 0 pa3pabOoTKe CUCTEM YIIPABICHUS U
MIPOTPAMMHOTO 00eCTICUeHUS IS YIIPaBJICHUSI pOOOTaMU, WHCTPYKIIMA U
METOAMKH MO Pa3pabOTKe CUCTEM YIPABJICHUS C FJIEMEHTAMU
MCKYCCTBEHHOT'O MHTEJJICKTA M MAITMHHOTO O0OYUCHHUSI.

Komnn

HTEepHOE 000pyA0BaHHE

13.

HoyTtOyxk

®opm-dakTop: HOYTOYK;

Kectkasi, HeoTKIIIOUaeMasi K1aBHaTypa: HaJu4uue;
Pycckas packiajika KJIaBUaTypbl: HATMYUE,
Juaronans skpaHa: He MeHee 15,6 qroiMOB;
Paspemenne sxkpana: He meHee 1920x1080 nukcenei;

1 mT.

1 mT.




HaunmenoBanue
o0opynoBaHus

KpaTRne NpUMeEpHbIEe TEXHUYCCKHE XaPAKTePUCTUKHA

Konu4yecTBo exunun st
NpopUILHOrO
KOMILJIEKTA

(o0weoOpazoBaTe/ibHbIE
OpraHu3aNnuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1151
npo¢uiIbLHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTeibHbIE
OpraHu3auuu), ei. u3Mm.

KonuuecTBo aaep mpoueccopa: He MeHee 4;

KonngecTBo MoToKOB: HE MeHee 8;

ba3oBas TakToBas yacrora npoueccopa: He meHee | [T
MakcumanbHasi TAKTOBasl 4acToTa npoueccopa: He menee 2,5 I'T'w;
Ksmi-mamsate nporieccopa: He MmeHee 6 MoOaiir;

OOBeM ycTaHOBIIEHHOM ONEepaTUBHOM MaMsATH: He MeHee 8 ['6ailt;
O6beM nojaepkuBaeMoi orepaTUBHON NaMsITH (/1711 BO3MOYKHOCTH
pacupenusi): He MeHee 24 ['6aifit;

O0weMm Hakonutens SSD: ne menee 240 I'0aiit;

Bpewmst aBToHOMHO# paboThI OT GaTapeu: He MeHee 6 YacoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oosee 1,8 Kr;
Buemnuit unrepdeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit unrepdeiic LAN (Mcnonb3oBaHNe NEPEXOHUKOB HE
MIPEyCMOTPEHO): HAJINUKE;

Hannune monyneii u uarepdelicoB (MCoONb30BaHUE TEPEXOJHUKOB HE
npexycmorpeno): VGA, HDMI;

becnipoBonHas cBsa3p Wi-Fi: Hanname ¢ moanepxkoit cranaapra IEEE
802.11n wim coBpeMeHHee;

Web-kamepa: nHanmuue;

Manunynsatop "MbIlb": HaTUYKE;

[TpenycraHoBieHHas ONEpaOHHAs CUCTEMa C rpaUIecKrM
10JIb30BaTENbCKUM HHTEpGelicoM, oOecneunBarorias paboTy
pacrpoCcTpaHEHHbBIX 00pa30BaTEIbHBIX U OOLECUCTEMHBIX PUIIOKEHUI:
HaJIM4ue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUII KOpITyca: MeTa;

BO3MOXKHOCTb 0€30I1aCHOTO 3aIMUIICHHOT'O0 3aMKOM XPaHCHU H0yT6y'KOBZ

HaJN4ue;

1 mrT.

1 mT.
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BO3MOYKHOCTb 3aps/IKH HOYTOYKOB: HAJIMYHE, MTOAEPKKA HOYTOYKOB U3
KOMILJIEKTa [TOCTAaBKH;

Hanmuue poyrepa Wi-Fi crangapra 802.11n uiu coBpemennee: 1 mr.
HOJ/IEP’)KKAa HOYTOYKOB M3 KOMILJIEKTa IMOCTABKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, OJJAEpkKKa HOYTOYKOB U3 KOMIUIEKTA
MOCTaBKH;

Hanpsokenne nuranms: 220B\500n;

[Totpebnsemas MoiHOCTh, BT (Makcumym): 2500;

[Torpebnsemsrii TOk, A (MakcumyMm): 12;

JlinHa niHypa 3JeKTpONUTaHUs: OT 2,5 MeTpa;

3ammTa OT nepeHanpsHKeHHst, KOPOTKOTO 3aMBIKaHUs: HATMYHE;
Koueca u1s nepeBHKeHUs ¢ TOPMO30M: HAJIMYHE.




