MHUHUCTEPCTBO MPOCBEILEHHU S
POCCUHCKON ®EJEPALIUU

(MUHIONPOCBEIMEHUA POCCHN)

PACIHOPAXEHMUE

« 12  » gaBaps 2021 r. Ne P-

MockBa

OO0 yTBep:KIeHHH METOAMYECKUX PeKOMEeH AUl
10 CO3AAHNI0 U (PYHKIIHOHUPOBAHUIO B 00111€00Pa30BaTEIbHBIX OPraHU3ALMSAX,
PaCIOI0KEHHBIX B CeJILCKOM MECTHOCTH U MAJIBIX TOPOIax, HEHTPOB 00pa30BaHus
€CTECTBEHHO-HAYYHOM U TEXHOJIOIMYeCKO HANPABJIEHHOCTEH

Bo ucnonnenune nynkra 4 IlpaBus npefocTaBlieHUs W paclpeiesieHus CyOCHAMiA
u3 ¢penepanpHoro  Ormompkera  Omomkeram  cyOwbekToB  Poccmiickoit  depeparuu
Ha COPUHAHCUPOBAHUE PACXOAHBIX 00s53aTEILCTB CYOBEKTOB Poccuiickoit denepanuu,
BO3HMKAIOIIMX TpPU  peau3alldd  PETHOHAIBHBIX  IMPOEKTOB, OOECMEeYUBAIOIINX
JOCTIDKCHUE TIeNIeH, TOKa3aTeie M Pe3yJbTaToB (eaepaabHbIX MPOEKTOB, BXOJISIIAX
B COCTaB HalMOHaNIbHOrO TmpoekTa «OOpa3oBaHue», B paMKax TOCYIapCTBEHHOMN
nporpamMmmbl  Poccuiickoit  ®enepanun  «Pa3Butue  o0pa3oBaHUsS», MNPUBEAEHHBIX
B [Ipunoxenun Ne 5 k rocynapcrsennon nporpamme Poccuiickon ®enepannn «Passurne
oOpaszoBaHus», yTBEpKAEHHON nocTtaHoBiieHreM [IpaButennscTBa Poccuiickoit denepannu
oT 26 nexabpst 2017 r. No 1642:

1. VYrtBepauts mnpuwiaraemble MeTonMYECKME PEKOMEHAAIMU IO CO3JaHUI0
u  (QYyHKIMOHMPOBAHUIO B OO0IIE00pa30BaTEIbHBIX OPraHU3alMIX, PACIOJIOKEHHBIX
B CEJIbCKOM MECTHOCTH M MaJIbIX TOpOJiax, IIEHTPOB 0Opa30BaHUS €CTECTBEHHO-HAYYHOMU
M TEXHOJIOTMYECKOM  HAMpABJICHHOCTEM B  paMKax PpPETHOHAIBHBIX  IPOEKTOB,
00ecIeynBaoIIMX JOCTUKEHUE LIETIeH, MoKa3aTeel U pe3ybprara (heaepalbHOro MpoeKTa
«CoBpemMeHHas IIKO0JIa» HAIMOHAIBHOTO MpoekTa «O0pa3oBaHuey;

2. KoHTpoJIb 32 UCHIOJHEHUEM HACTOSIIET0 PACIIOPSHKEHUS OCTABIIAIO 332 COOOM.
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[Ipunoxenue

YTBEPXIEHbBI
pacrnopspKeHUEM
MunucTepcTBa NPOCBEIIEHUS
Poccuniickon @enepanun
oT «12» ssuBaps 2021 r. Ne P-6

MeTtoauyeckue peKOMEHIalMU
10 CO31aHNI0 U PYHKIIUOHUPOBAHUIO B 00111€00pa30BaTeIbHBIX
OPraHU3alHAX, PACHOJIOKEHHBIX B CeJIbCKOIl MECTHOCTH M MAJIBIX TOPOAAX,
LHEHTPOB 00PA30BaHMS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOM
HANpPaBJEHHOCTEH



1. OO01ue moJIoKeHus

Hacrosimme Metonuueckue pexomeHganuu (mainee — PekomeHaaiun)
HaIpaBJeHbl Ha OOECHEeYEeHHE E€IUHBIX OPraHU3ALMOHHBIX MU METOAUYECKUX
YCIOBUM  cO3laHUsT M OOMMX MOAXOAOB K  (YHKUIMOHUPOBAHUIO B
o011eo0pa3oBaTeNbHBIX OPraHU3alUsAX, PACIIOJIIOKEHHBIX B CEILCKONH MECTHOCTH U
MaJIbIX ~ TOpojax, LHEHTPOB  00pa3oBaHUsl  €CTECTBEHHO-HAYYHOU WU
TEXHOJIOTUYECKOW HampaBieHHocTel «Touka pocra», B 1elsIXx oOecredeHus
peanuzauuu (denepanbHoro mnpoekrta «CoBpeMeHHas IIKOJa» HalMOHAJIBHOTO
npoekta «OOpaszoBanue» (manee — (QeaepiabHBI TMPOEKT), B TOM YHUCIE
YCTAaHOBJICHHsI TpeOOBaHUN K pe3ylbTaTaM WCIOJIb30BaHUS CYOCHANH U3
dbenepanbHoro OromKera Oromxketam cyObekToB Poccuiickoit ®Denepanuu Ha
CO(MHAHCUPOBAHWE  PACXOJHBIX  00s3aTenbCTB  CcyOBekTOB  Poccuiickoit
Qenepanviy, BO3HUKAKOIIMX [PU  PEAIM3ALUUA  PETHOHAIBHBIX  ITPOEKTOB,
o0ecreunBaoIIUX JTOCTHKEHUE 1Iesiel, ToKa3aTelliel U pe3ynbrara (heaepaabHOro
npoekTa «B 0011e00pa3oBaTebHBIX OpraHU3ALMSIX, PACIOJIOKEHHBIX B CEJIbCKOU
MECTHOCTH U MaJIbIX TOPOJIax, CO3JaHbl U (PYHKIIMOHUPYIOT IIEHTPHI 00pa30BaHUS
€CTECTBEHHO-HAYYHON U TEXHOJOIMYECKON HAIIPABIECHHOCTEN.

[IpuBeneHHble B HACTOSAIIUX PekoMmeHmarusx TpeOOBaHUS SIBISIOTCS
MUHUMAJIbHBIMU. Opranbl HCIOJIHUTENBHONM BiacTU Ccy0ObeKkTOB Poccuiickoii
®depneparun (opraHbl MECTHOTO CaMOYIIPABJICHUS) TIPU peaU3allud MEPOIIPUATHM
M0 CO3MaHMI0 ¥ (YHKIUOHUPOBAHHUIO B OOIICOOPA30BATEIBHBIX OpPraHU3AIUAIX,
PaCIOJIOKEHHBIX B CEJILCKOM MECTHOCTH M MaJIbIX TOpojax, IIEHTPOB 00pa30oBaHU s
€CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOM HampaBieHHOcTer «Touka pocra»
(mamee — Ilentper «Touka pocrta») BmpaBe oOecneynBaTh TPEOOBaHMS,
MPEBBIIAIOININE YCTAHOBJICHHBIE HACTOSIIIUMU PexoMeHnanusmu.

Henssmu coznanus LlentpoB «Touka pocTtay sIBISETCS COBEPIIEHCTBOBAHUE
YCJIOBUM JUIsl TIOBBINICHHWS KadyecTBa 0Opa3oBaHUsi B 00IIe00pa30BaTEIbHBIX
OpraHu3alygaX, PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH W MajbIX TOpOJax,
pacuIupeHrss BO3MOXKHOCTEH OOYy4YarolIuXcsi B OCBOCHHMHM Y4YEOHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOW W  TEXHOJOTMYECKOW  HANpaBIEHHOCTEH, IPOrpaMm
JOTIOJTHUTENBHOTO ~ O00pa30BaHMUS  €CTECTBEHHO-HAYYHOM W TEXHUYECKOU
HaIPaBJIECHHOCTEH, a TaKXe JJIs MPaKTUYECKOM OTpabOTKM y4eOHOro marepuaia
1o y4eOHbIM npeameTram «Pusukay, « XuMus», «buosorus».

Hentpsr «Touka pocTay oOecneUrBaIOT MOBBIIMICHUE OXBaTa O0yYarOIINXCS
o011eo0pa3oBaTeNbHBIX OPTaHU3AIMH, PACTIONOKEHHBIX B CEITLCKOW MECTHOCTH U
MajbIX TOpOJax, MpOrpaMMaMH OCHOBHOTO OOIIEr0o # JIOMOJHUTEIHLHOTO
o0pa3oBaHUsI €CTECTBEHHO-HAYYHOW U TEXHOJOTUYECKOW HaIpaBIECHHOCTEH C
UCII0JIb30BAaHUEM COBPEMEHHOTO 000OpYI0BAHMUS.

Opranu3aimoOHHO-TEXHUYECKOE, METOJWYecKoe U WHGOPMAIMOHHOE
CONIPOBOXKJICHHE co3aHus B cyobekTax Poccuiickoit @eneparuu LleaTpos «Touka
pocTa» ocymectisier  PenepanpbHOE  TOCYIapCTBEHHOE aBTOHOMHOE
o0pa3oBaTeIbHOe YUpEKICHHE JOTIOJTHUTENBHOT O PO eCCUOHATIBEHOTO
oOpa3zoBaHusl  «AKaJeMHUs pealu3aluud TOCYAapCTBEHHOW  MOJIUTHUKUA U
nmpodeCCUOHAIBHOTO ~ pa3BUTHS  PaOOTHUKOB  00pa3oBaHus MUHHCTEpCTBA



npocBelieHust Poccuiickoit ®denepaunn» (nanee — DenepanbHblid OmepaTop).
Anpec caiita: https:// www.apkpro.ru/.

2. Tlopsinok co3naHust

[lentpor «Touka pocTay MOTYT CO3/1aBaThCsl KaK 3a CUET CPEJCTB CyOCHIUI
dbenepanpHOro OMO/PKETa B paMKax peanu3anuud  (enepaqbHOro MpOeKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HMHBIX MPOTPAMM U IMPOEKTOB 3a CUET
cpenctB OrKETOB CyOBbeKTOB Poccuiickori @Denepanuu, CpeICTB MECTHBIX
OIO/KETOB U BHEOIOIPKETHBIX HCTOYHHUKOB.

Cosmanune IlentpoB «Touka pocTa»  OCyIIeCTBIsieTCs Ha  0Oase
o01reo0pa3oBaTeNbHBIX OPTaHU3AINH, PACTIONOKEHHBIX B CEITLCKOW MECTHOCTH U
MaJIBIX TOPOJax, IPU 3TOM B NIEPBYIO ouepenb co3nanue Llentpos «Touka pocra»
PEKOMEHAYETCS OCYLIECTBIISITh B OpPraHU3alWsIX, I[IOKa3bIBAIOIIMX HU3KHE
oOpa3oBaTeNbHbIE PE3yIbTaThI.

B caydae co3nanus Llentpa «Touka pocta» 3a cueT CpeIcTB CyOCUIUU U3
dbenepanpHoro OrokeTra B pamMkax ¢enepaapHoro mnpoekta «CoBpeMeHHas
mkoJa» cyorekT Poccuiickoit deaepariuu onpeesnseT:

- OpraH WCHOJHUTENbHOM BiacTu cyobekra Poccuiickoit ®enepanum,
OTBETCTBEHHBIN 3a peaau3alfio MEPOIPHUATHN MO CO3JaHUI0 U 00ECIEUYEHHUIO
¢dbynkunonupoBanusi llentpoB «Touka pocra» Ha TEPpPUTOPUU CYyOBEKTa
Poccuiickoit @enepanuu (PernonanbHblii KOOPAUHATOD);

- KOMILIEKC Mep (JOPOKHYIO KapTy) MO CO3JaHUI0 U (PYHKIIMOHUPOBAHHIO
HentpoB «Touka pocra» cormacHo Ilpunoxkennto Ne 1 k HacrosmuMm
Pexomenpanusim.

KomrutekcoM mep mpusHaercs IUIaH MEpPONPUATHN HA OYEpPEIHOW IO U
IBYXJETHUM IUIAHOBBIM IIEPUOJ, NPEAYCMATPUBAIOLIMAN MEPONPUATHS 10
co3fanuio u GyHkimoHupoBanuto I{enTpoB «Touka poctay, BKIHOYAIOIINN B TOM
YUCJIE:

MEpOIPUSTHS, HAIMPABJICHHBIE HA co3laHue U OTKpbiTHE LleHTpoB «Touka
pocTay;

MEpONPUSTHS, HaMpaBJICHHbIE Ha obOecreyeHue (QYHKIMOHUPOBAHUS
LlenTpoB «Touka pocrtay;

MEPOTIPUATUS [0  TOBBIIIEHUIO  MPOPECCHOHATBHOTO  MAacTEepCTBA
pabotHukoB LlenTpoB «Touka pocTay;

MEPOIPHUATUA MO KOHTPOII JOCTHKEHUSI MHUHUMAJIBHBIX IIOKa3aTeleu
co3nanus u pyHkuuonuposanus [{entpoB «Touka pocTtay.

PernonanpHblii  KOOpAMHATOP B COOTBETCTBUH  CO  CPOKaMH,
ycTtaHoBJeHHbIMU B [Ipunoxxenun Ne 1 k PexkoMenaanusimM, yTBepKaaeT:

— JIOJDKHOCTHOE JIMIIO B COCTaBE€ PETMOHAJIBHOIO BEIOMCTBEHHOTO
MPOEKTHOrO 0duca, OTBETCTBEHHOE 3a co3AaHue U (yHKImoHUpoBaHue LleHTpoB
«Touka pocray;

— MEePEeYEeHb MOKA3aTeJIe U MHAUKATOPOB, COOTBETCTBYIOIIMX MPUBEICHHBIM
B [Ipunoxxenun Ne 2 k HacTosimuM PekomeHmausam, nx 3Ha4eHu;



— TepeyeHb O00IIe00pa3oBaTeIbHbIX OpPraHu3aluid, pPACMONIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpojiaxX, Ha 0a3e KOTOPHIX MJIAHUPYETCS CO3AaHHE
entpoB «Touka pocta» (1o hopme, npeactasieHHon B [Ipunoxenun Ne 3);

— TtunoBoe Ilonoxenue o lleHTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOU H
TeXHoJornueckou HampasiaeHHocTel «Touka poctay ([Ipunoxxenue Ne 4).

Co3nanue mnentpa «Touka pocta» Ha 0aze o00meoOpa3oBaTEILHON
OpraHu3allid  JIONyCKAaeTCs Kak IMyTeM  BBIJCJIECHUS  COOTBETCTBYIOILIETO
CTPYKTYPHOTO TOJpa3eieHus] 00IIe00pa3oBaTeIbHOM OpraHu3aluu, Tak u 0e3
BBIJICJICHUS OTJEIBHOTO MOpa3/IeICHUS.

O6mieoOpa3oBaTenbHas OpraHU3aIs U3aeT JOKATbHBI HOPMATUBHBIN aKT
0 HazHaueHuu pykoBoautens L{entpa «Touka pocta» (Kyparopa, OTBETCTBEHHOTO
3a (DyHKIMOHUPOBAHHUE U Pa3BUTHUE), a TAKXKe O co3aaHuu eHTpa «Touka poctay u
YTBEPKJACHUHU MOJI0KEHUs 0 AesTeabHocTH [lentpa « Touka poctay.

PervonanepHblii KOOpAMHATOP HE mo3AHEE AHS OTKpbITHS LleHTpa «Touka
pocTa» o0ecreynuBaeT pa3MelleHHe B CIEUUaIbHO CO3JaHHOM pasnene «LleHtp
«Touka poctay oduIMAIBLHOrO caiiTa 00I1Ie00pa3oBaTEILHON OpraHuU3aluu B
MH(OPMAITMOHHO-TEJIEKOMMYHUKAUUOHHON cetn «HTepHeT» wuHpopMamuu o
cozmanun W ¢yHkuuoHupoanuu Ilentpa «Touka pocTa», B TOM HHCIE
uHpopmanuu 00 oOpazoBaTeNbHBIX Mporpammax, ooopynosanuu Llentpa «Touka
pocTa», IUIAHUPYEMOM DPEXKHUME 3aHSATUH  O0y4alolluXcCs, IIAHUPYEMBIX
MeponpuaTusix. B co3maHHOM paszzene oduIUanbHOTO caiTa oOpa3oBaTeIbHOM
OpraHu3allud TaKke pa3Mmeniaercss WHGOpMalMs O HAIUOHATIBLHOM TPOEKTE
«O06pazoBanue» (B TOM YHUCIE JIOTOTHI), aJpecC caiiTa u ouimanibHasi CHMBOJIUKA
MunucrepcrBa npocseuienns Poccuiickont @enepanumu.

PernonanbHbIi KOOPJIUHATOP obecrieunBaeT HH(pOPMHUPOBAHHE
denepanbHOTO OMEpaTopa B CiIydae CO3JaHUS Ha TEPPUTOPUH CYOBEKTa
Poccuiickonn ®@enepanuu LlentpoB «Touka pocray B paMKax HHBIX IPOTpamMM U
MIPOEKTOB, HE OTHOCAILMXCS K peann3aiuu deaepaibHoro npoekra « CoppeMeHHas
IIKOJIa» HAIMOHAJILHOTO MpoekTa «OO0pa3oBaHUE», 32 CUET CPEICTB OIOJKETOB
cyobekToB Poccutickoit @enepanuu v (M) CPEACTB MECTHBIX OOJIKETOB U (MIJIH)
BHEOIO/IPKETHBIX ~MCTOYHHMKOB, a Tak)K€ HalpaBJeHHE Ha COrJacOoBaHUE
denepasibHOMY OINEPATOPY KOHIEMIMUM CO3JaHUs U (PYHKIIMOHUPOBAHUS TaKUX
LlenTpos.

3. TpeboBaHus K MOMEIIEHUSAM, KOMILJIEKTOBAHUIO 000Py/10BaHUEM,
PACXOAHBIMH MATEPHAJIAMH, CPeACTBAMH 00y4YeHNsI U BOCIIMTAHUSA

Co3pnanue llentpoB «Touka pocra» npeanonaraeT KOMIUIEKC YCJIOBUH IO
OCHalIeHUIO 00pa30BaTeNbHBIX OpraHu3anuil 00OpyJOBaHUEM, PACXOJHBIMU
Marepuaiam, CpeAcTBaMHM OOyYEeHHMs] M BOCIHUTAHUA JUISl  JTOCTHIKEHUS
00pa3oBaTeNbHbIX PE3YJIHTATOB 10 MPEIMETHBIM 00JacTsIM «EcTeCTBEHHOHAYYHBIE
npeameTol», «EcTecTBeHHble Hayku», «Martematuka u = UMH(MOpPMATHKAY,
«OO11ecTBO3HAHNE U €CTeCTBO3HaHWe», «TexHojorus», 00pa3oBaTelbHbIX
nporpamMm 00I1Iero o0pa30BaHUSI E€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM
HAIIpaBJIICHHOCTEW, NpPH pEATU3alUA KypCOB BHEYPOUHOM JEATEIBHOCTH H



JIOTIOJTHUTENIBHBIX ~ OOIIEPa3BUBAIOIIMNX TMPOTPAMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKOU HAIIPABICHHOCTEM.

[lepeuenp HampaBieHHOCTEH peanu3yembix Ha Oasze llenTpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOTPaMM MOKET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIOIINXCA Yy 00I1e00pa3oBaTebHBIX OpPraHW3allMid  yCIIOBUM, a TaKke
MOTPEOHOCTEHN YyUaCTHUKOB 00pa30BaTEIbHBIX OTHOIIICHUH.

Co3nanume  mentpa  «Touka  poctra»  mpeamnojiaraeT  pa3BUTHE
oOpa3oBaTenbHON UHPPACTPYKTYPHI 00I1€00pa30BaATEIHHON OpraHU3aAINHA, B TOM
4HCJIe OCHAIICHUE 001Ie00pa3oBaTeILHON OpraHnu3aIiu:

— 000pyI0BaHUEM, CPEICTBAMH OOY4YEeHHS W BOCIUTAHUS JJIS U3y4deHUs (B
TOM YHCJE 3KCIHEPUMEHTAIBHOT0) MPEIMETOB, KYpCOB, AUCUUIUIMH (MOAYJIEH)
€CTECTBEHHO-HAYYHOM HAMNPABICHHOCTH W TEXHOJIOTUYECKOM HANPaBICHHOCTEN
Opu  peanu3alii  OCHOBHBIX  OOIIEOOpa3oBaTeNbHBIX  MPOTPaMM |
JOTIOJTHUTENbHBIX ~ 00IIe00pa3oBaTeIbHbIX MporpaMM, B TOM 4YHCIE JUIS
paclIMpeHusi  CoAepXaHus  y4yeOHbIX mnpeaMeroB  «Dusukay, «XuMUD,
«buonorusy;

— 0o0opyJ0BaHMEM, CpPEACTBAMH OOYYEHMs] W BOCHUTAHUS JUJII U3Yy4YCHUS
OCHOB  POOOTOTEXHMKH, MEXAaHUKH,  MEXaTPOHUKH, OCBOCHHUSI  OCHOB
MPOTPaMMHUPOBAHUS, peAM3aAlUA TPOTpaMM JOMOJHUTEIHHOTO OO0pa3oBaHUs
TEXHUYECKOU U €CTECTBEHHO-HAYYHOM HAIPABJIECHHOCTEHN U T. I.

— KOMITBIOTEPHBIM U UHBIM 00OPYIO0BAHUEM.

[lepeyenb, MUHUMAIBLHO HEOOXOAUMBIE (PYHKIIMOHAIBHBIE U TEXHUYECKUE
TpeOOBaHWSI W  MHUHUMAJIBbHOE KOJIMYECTBO  OOOPY/IOBaHUS, PACXOIHBIX
MaTepHuayioB, CPEACTB OOyUeHHs M BociuTanus aiis ocHamieHus LlenTpoB «Touka
poctay (majmee — HHPPACTPYKTYPHBINH JIUCT), OMpenenstorcs PernoHanbHbIM
KOOpIMHATOpPOM ¢ ydeToMm I[IpumepHOro mepeuHs oO0OpyAOBaHHS, PACXOIHBIX
MaTepuasioB, CPEICTB OOyUYEHMs] WU BOCHUTAHUS ISl CO3JaHUS M oOecredeHus
(YHKIIMOHUPOBAHUSA  LIEHTPOB  OOpa3oBaHMs ~ €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKOW HampaBieHHOCTH «Touka pocra» B 0011€00pa3oBaTEIbHBIX
OpraHU3allMsIX, PACMHOJOKEHHBIX B CEJIbCKOM MECTHOCTM M MaJlbIX Topojax
(ITpunoxxenne No 6), NPUMEPHOr0 TUMOBOTO HMHEAPACTPYKTYPHOTO JIKCTA,
onpenensemoro deepanbHbIM OMEPATOPOM, U HACTOSIIIMX PekoMmeHaaui.

B pamkax ocHamieHus — o0mieoOpa3oBaTEIbHBIX — OpraHu3alui  1pu
dbopmupoBannu HHPPACTPYKTYpHOTO JHcTa CyOBekT Poccuiickoit ®enepammu
BIIpaBE€ BBHIOpATh CTAaHIAAPTHBIA WM TPO(HUIBHBIA KOMIUIEKT OOOpYyIOBaHMS,
MIPE/ICTABJIICHHBI B TPUMEPHOM MEpeuHEe 000PYI0BaHMUSI, PACXOIHBIX MATEPHAJIOB,
cpenctB oOydeHus: W BocnuTaHus 1isi ocHamieHus LlentpoB «Touka poctay
(ITpunoxxkeane Ne  6). Jliusg  MaJOKOMIUICKTHBIX  0OIIE0Opa30BaTEIIbHBIX
opraHm3almii’ 00beM eIMHMI] CPEACTB OOYUEHHs U BOCHHTAHHS (GOpMHpYeTCS B
MEHBIIIEM KOJUYECTBE.

' ManokommexrHoit 00111e00pa3oBaTeIbHON OpraHU3aliell B paMKaxX peanu3alud MEPOIPHUITHI 10 CO3IAHHI0 U
(YHKIIMOHUPOBAHUIO [[EHTPOB E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAMPaBICHHOCTEW MPU3HACTCS
001eo0pa3oBaTeibHasl OpraHU3alus, YUCICHHOCTh KJIACCOB-KOMILIEKTOB B KaXJIOW W3 mapaieieidl KOTOpoi
cocTaBisieT He Oosree 1 € TMHUIIBL.



[IpodunpHbli  KOMIUIEKT OOOpYIOBaHUS MOXKET ObITh BBIOpaH IS
o01reo0pa3oBaTeNbHbIX OpPraHu3aliii, UMEIOIUX Ha MOMEHT CO3JaHHs IIEHTpa
«Touka pocta» HabOp cpencTB 0OyUYeHHs] U BOCIHMTAHMS, MOKPHIBAIOIINI CBOUMHU
(YHKIMOHAJIBHBIMU  BO3MOKHOCTSIMA  0a30Bble  MOTPEOHOCTH MPU  HU3YUECHHUH
npeaMeToB «Pusukay, «XuMusa» u «buosorusy».

[IpodunbHbli  KOMIUIEKT o0O0OpyJoBaHus obOecreunBaeT 3AhPeKTUBHOE
JOCTH)KEHHE O00pa30BaTENIbHbIX PpEe3yJIbTAaTOB OOYYAIONIMMUCS MO MNpOrpaMMam
€CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM HANPaBICHHOCTEW, BO3MOXKXHOCTb
yrIyOJIEHHOTO M3YYEHUS OT/ACIBbHBIX MPEIMETOB, B TOM YHCIIE N7l (HOPMUPOBAHMSI
M300peTaTeNIbCcKOr0,  KPEaTMBHOTO, KPUTHYECKOTO  MBINIICHUS,  Pa3BUTUS
(GyHKIMOHATBLHOM TPAMOTHOCTH Y OOYYaroIIUXCsi, B TOM YHCIE E€CTECTBEHHO-
HAay4YHOM U MaT€MAaTHYECKOU.

[Ipu ¢opmupoBanuu HHOPACTPYKTYPHOTO JIUCTA U3 TNPOQPHUIBHOTO
KOMIUIEKTa B 00s13aT€JIbHOM TOPSJIKE 00eCIIeYuBaeTCsl BIOOP CPEACTB OOyUCHHS U
BOCIIUTAHUsI HE MEHEe YeM MO TpeM y4ueOHbIM mpeameram («Puzukay, « XumMus,
«buonorusi») M KOMIOBIOTEpPHOro obOopynoBanus. OcTaBlIMECs IO HUTOTaM
onpeeneHus: 0053aTeaTbHOT0 00OpYAOBAHMS CPEACTBA, MPEAYCMOTPEHHBIE IS
ocHamenuss llentpa «Touka pocta», pacnpefenstoTcs Ha NPUOOpETeHHe
JIOTIOJTHUTENIBHOIO  000PYJOBaHUsA, BXOJALIErO0 B MepeyeHb 000pyJoBaHUs,
PacXOJHBIX MaTepHUAJIOB, CPEACTB OOYyYEeHHS U BOCHUTaHUS MPOPUIBLHOTO
komiuiekTa (I[Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIALIHSIM).

[Ipu BBIOOpE AOMOTHHUTEIHHOTO O0OPYIOBAHUS TAKXKE CJIEIYET YYUTHIBATH
cnenuuKy W TOTPEOHOCTH OTpacieil HSKOHOMUKH cyObekTa Poccuiickoit
denepanum.

PernonanpHblii KOOPAUHATOP obecrieunBaeT COIJIaCOBAHUE
c(hOPMHPOBAHHOTO B COOTBETCTBHUU C THUMOBOU (HopMON HHPPACTPYKTYPHOTO
mucta ¢ @enepanbHbIM  ONEPATOPOM B  COOTBETCTBUM C  PEINIAMEHTOM,
onpenensieMbiM denepanbHbIM OIEPATOPOM.

[Ipy HampaBieHWM Ha corjacoBaHWe HH(PPACTPYKTYpHOTO  JIKCTA,
COJICpIKAILETO  CTaHAAPTHBIE  KOMIUICKTHI, PervoHanbHBII  KOOPJIWHATOP
npeaoctasisiet (o popme DeaepanbHOTO onepaTopa):

- TOJTBEPXKJIEHHE OTCYTCTBUSI B COOTBETCTBYIOIIUX 0Opa30BaTEIbHBIX
OpraHu3allysIX, OCHAIIEHHE KOTOPBIX IJIAHUPYETCs, O0O0OpPYAOBAHMS, PACXOHBIX
MaTepuaioB, CpPEACTB OOy4YeHUsS W BOCHHUTAHHS, YKa3aHHBIX B TEpEUHE
CTaHJAPTHOTO KOMILIEKTA;

- TOATBEpXKJcHUE Hanmuyus (I1Mb0 obecnedeHWe HaaudMsi 10 MOMEHTa
ocHamenus Llentpo «Touka pocray) ycnoBul A XpaHEHUS U HCIOIb30BAHUS
XUMUYECKUX PEaKTUBOB, B TOM YHCIIE HEOOXOIUMOTO OOOpYAOBaHMS, BKIIOYAs
mKad BHITSHKHOW MAaHOPAMHBIM M IIKad i1 XpaHEHUST XUMUYECKUX PEaKTUBOB
OTHEYINOpHBIN, cornacHo Ilepeunio cpeAcTB OOydeHUST U BOCIHUTAHMS,
HEO0OXOAMMBIX JJIs peanu3aluny 00pa3oBaTebHbIX MPOrpaMM HayaJlbHOTO OOLIETo,
OCHOBHOTO OOIIEro W cpeaHero oOmero o0pa3oBaHusi, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCIIOBUSIM  OOy4YeHHUs, HEOOXOJMMOIro TpH  OCHAIICHHH
o01ieo0pa3oBaTeNbHbIX OpPraHU3aAlMi B LEIAX pealu3aludyd MEPOIPUSATUH TI0
COJICMCTBUIO CO3/laHMI0 B cyObekTax Poccuiickoit ®enepanuu (Ucxods U3



MPOTHO3UPYEMOW  TOTPEOHOCTH) HOBBIX MECT B  0011e00pa30BaTeIbHbBIX
OpraHu3alusX, YTBEPXKAECHHOMY IpukazoM MunHnpocenienus Poccun ot 3
ceHTs0ps 2019 r. Ne 465.

OOpaszoBaTenbHble OpraHu3aluy, Ha 0a3e KOTOPBIX CO3JAIOTCS U
¢bynkunonupyror  Llentpst  «Touka pocTa», OJKHBI — COOTBETCTBOBATH
JEHCTBYIONIUM TPEOOBAHUSIM K YCTPOUCTBY, COICPKAHUIO U OpraHU3alUU PexKUMa
paboThl 0OOpa3OBaTEIbHBIX OPraHU3aIMi 1 UHBIM HOPMATUBHBIM IPABOBBIM aKTaM,
OTIPEICIISIIONTUM TPEOOBaHUSI K OpraHW3alid OOIIeT0 U JOMOJTHUTEIBHOTO
oOpa3oBaHMs IETEH.

[Tomemenust (GhyHKIMOHATBHBIE 30HBI, B TOM YHCJE y4eOHBIE KAOWMHETHI
¢busuku, xumun, 6nonorun) [entpa «Touka pocTay peKOMEHAyETCs pacmojiaraTh
B IIpE/ieNIax OJJHOTO 3JaHUs.

[IpoektupoBanue, 30HupoBaHue nomemeHud LlentpoB «Touka pocta» u
OTPENIECIICHUE IU3alH-PEIIEHUN OCYLIECTBISIETCS C YYETOM PYKOBOJICTBA IIO
MPOEKTUPOBAHUIO LEHTPOB «Touka pocTay, yTBepxkAaeMoro ¢eaepalbHbIM
OMEePaTOPOM.

[Ipu npoexTupoBaHuu, 30HUpOBaHUM noMelleHun Llentpos «Touka pocray
ClelyeT YYHUThIBaTh OCOOCHHOCTH OOOPYJIOBaHUS, PACXOJHBIX MATEpPUAJIOB,
CpencTB  OOy4eHUSs M BOCIUTaHUSA, KOTOpPhIM  Oyner  oOecreyuBaThes
oOpa3oBarebHasl OpraHu3alysl.

[Ipoext  3oHupoBanust  nomemieHun  ILlentpoB  «Touka  pocta»
npeacrapisiercss deneparbHOMY ONEpaTopy OAHOBPEMEHHO C MPE/ICTABICHUEM
MH(PACTPYKTYPHBIX JTUCTOB.

4. Opranmszanus o0pa3oBaTebHOI 1eATeIbHOCTH

OOpaszoBaTenbHast JAesATENbHOCTh Ha 0a3e ueHTpoB «Touka pocta»
OCYUIECTBJISIETCS. IO 00pa30BaTEIbHBIM MIPOrpaMMaM OOLIErO U JTOMOJHUTEIBLHOTO
oOpa3oBaHUsl.

TpeboBanusa k ¢opmaTy oOpraHuzalud 00pa30BATEIILHOU JIESITEIHLHOCTH
PEryIupyroTCs HacToAIMMU PexkomeHaanusMu U MHBIMH MH(POPMALMOHHBIMHU U
METOANYECKMMU MaTepuanaMu denepaibHOro oneparopa.

Hamnpasnenus peanusyeMbix ¢ Ucnoib3oBaHueM pecypcoB Llentpos «Touka
pocTa» MOpOrpaMM  ONPENEISAIOTCS B COOTBETCTBUM C  METOAMYECKUMU
MartepuajiaMi M PEKOMEHJALMSIMH, YCTAHABIMBAEMBIMU U aKTyaJU3UPYEMbIMHU
denepalibHBIM ONIEPATOPOM.

Ha o0Gaze wumenrpoB «Touka pocra» oOecnedynBaeTcs peanu3anus
oOpa3oBaTeNbHBIX MPOrpaMM  €CTECTBEHHO-HAyYHOM M TEXHOJIOTUYECKOU
HAIpaBJICHHOCTEH, pPa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHMUSIMHU
3aKoHOAaTeNbCcTBA B cdepe oO0pa3oBaHUS U C YUYETOM PEKOMEHIAIUi
denepanbHOro omneparopa. B oOs3aTensHOM mopsiike Ha 0aze 1eHTpoB «Touka
pocTta» oOecrneuynBaeTcsi OCBOCHHE OOY4YaIOIMIMMHUCS Y4YE€OHBIX MPEIMETOB
«Duzuka», «Xumus», «buonmorus» ¢ HUCHONB30BAaHUEM MNPUOOPETAEMOTO
000py0BaHUs, PACXOJIHBIX MAaTEPUAIIOB, CPEJICTB OOYUEHHUSI U BOCITUTAHUSL.



He menee 1/3 oObema BHEYpOUYHOU JEATEIHHOCTH OOYYAIOIIUXCS JOJHKHO
OBITh OPUEHTUPOBAHO HA TOJJIEPKAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTE 00pa30BaTENbHBIX MNPOrpamMM, MPU 3TOM OOBEM MPOrpaMm
€CTECTBEHHOHAYYHON HAIpaBICHHOCTH HE MOXET cocTaBisitb MeHee 20% oOT
o01iero oObeMa BHEYpOUHOU jAesiTeabHOCTH. OOpa3zoBaTelibHbIC MPOTPAMMBI IO
IPYTUM  HANpaBJICHHOCTAM TNpPU HAIUYUM  BO3MOXKHOCTH  PEKOMEHIYETCS
IUIAHUPOBATh C UCTOJIb30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pazpabotka pabouux mporpamm 1o mnpeaMeram «Dusmkay, «XuUMHUSI»,
«buonorusy», y4eOHbIM MNpeAMETaM €CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOU
HaIpaBJIECHHOCTE W3 YacTh Yy4eOHOro IIaHa, (OPMHUPYEMON Y4aCTHUKAMH
oOpa3oBaTeNbHbIX OTHOIIEHWH, TPOrpaMM BHEYPOUHOW JIESITEIIBHOCTH W
JIOTIOJTHUTEIPHOTO ~ O0pa30oBaHUs  OCYIIECTBIAETCS  0011e00pa3oBaTeIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3J1al0TCs LHEHTPhI «Touka pocTa», caMOCTOSATENBHO
C YYE€TOM METOJIMYECKUX MaTepUaioB U pekoMeHauuii deaepanbHoro oneparopa.
Peanuzanus oOpa3oBaTelNbHBIX MPOrpPaMM JIONOJHUTEIBLHOTO OOpa3oBaHUS B
MaJIOKOMIUIEKTHBIX 00I1e00pa30BaTEIbHBIX OPraHU3alUsAX OCYILECTBISACTCS MPH
HaJUYMHM Yy OpraHU3allid COOTBETCTBYIOUIMX YCJIOBHM. J[Js MamOKOMIIEKTHBIX
o011eo0pa3oBaTeNbHbIX OpPraHU3alUi JOMYCKAeTCsl OTCYTCTBHE JIMIICH3UW Ha
JIOTIOJTHUTENIbHOE O00pa30BaHUE M PEANM3YEeMbIX MPOTPaMM JOMOJHUTEIBHOTO
oOpa3zoBaHus.

Pexomenmanmu 1O WCHONB30BAHUIO  CTAHJAPTHOTO  KOMILJIEKTA
obopynoBanus Llentpa «Touka pocta» mpu peanu3aluu IPOrpamMm eCTeCTBEHHO-
HAYYHOU M TEXHOJIOTMYECKON HAMPAaBICHHOCTEN onpeneneHsl B [Ipumoxennn Ne 5
K HacTosnuM PekoMeHmanusm.

ConpoBoxkJieHHE U METOJUYECKOe  OOecreueHue  HCIOJIb30BAHMS
mpoPHIBHOTO KOMIUIEKTa OOOpyJOBaHUS B 00pa30BaTEIbHOW NESITEIbHOCTH
ueHTpoB «Touka pocta» ocyiecTtBisier OenepalibHbIA ONEPATOP.

Meroanueckue Marepuaibl, pa3padOTKU U MHbIE MaTepUalbl MO BOIPOCAM
MCIIOJIb30BaHUsl TPO(PHUIBHOTO KOMILIEKTa O0OpYyJIOBaHUs pa3padaThIBarOTCH,
aKTyaJIM3UPYIOTCS U pacrpocTpaHsatoTces DeaepanbHbIM 0NEepaTopoM, B TOM YHUCIIE
C TPUMEHEHHEM COBPEMEHHBIX MeJIua HWHCTPYMEHTOB (BHAEO, BeOUHAp,
myOJMKaIum).

®denepaibHbIM  ONEPATOPOM HA PETYJISAPHOHM OCHOBE OOecreunBaeTCs
MPOBEICHUE METOAUYECKUX ¢ OOydalolmux MEPOINPHUSATANA 10  BOMpPOCaM
opraHuzanuu ooOpazoBaTenbHOro mporecca B llentpax «Touka poctay ¢
MpUMEHEHHEM TPO(UILHOTO KOMIUIEKTa 000pYI0BaHMS, OKa3aHUE METOINYECKON
MOMOIM  TpH  pa3paboTke  y4yeOHBIX  MaTepuasioB,  3aJaHui IS
COBEPIIIEHCTBOBAHMS TMPAKTUYECKON TMOJATOTOBKH OOYYaIOMIUXCA M0 YYEOHBIM
npeaMeTaM, KypcaM BHEYPOUHOM ACSTENbHOCTH, JOTOIHUTEIHHOTO 00pa30BaHUS
JETE.

Ilenarornueckue paOOTHUKH, OCYIIECTBIISIIOLIME JESITEIBHOCTh Ha 0asze
[lentpoB «Touka pocta» ¢ TPUMEHEHUEM NPOPUILHOTO  KOMILUIEKTA
o0opy/oBaHus, TPOXOJAT OOydYeHHE 1O TMporpaMmaM JOTOJHUTEIHHOTO
npodeccuoHaIbHOTO 00pa3oBaHMsl (KypChbl TOBBIIIEHUS KBAIM(PUKALMH) U3
®denepanbHOoro  peectpa mporpamm  JI1O. IloBbllieHne  KBaduUKaLUH



MeJJarOTHIECKUX PAOOTHUKOB OCYIIECTBISIETCS HE PEKEe OJTHOTO pa3a B TPH roja.
5. Opranu3zalMOHHO-METOAMYECKOe CONPOBOKICHHE U UCII0JIb30BAHNE
WHOW CO3IaHHOM B paMKaXx peajiu3aluid HAIMOHAJIBLHOI0 NMPOEKTA
«O0pa3zoBanne» HHPPACTPYKTYPHI

B nemax KOMIUIEKCHOTO CONPOBOXKIECHUS NEATENbHOCTH LleHTpoB «Touka»
denepaibHBIM  ONIEPATOPOM  OOECIIEUMBACTCS OCYIIECTBIICHHE IMyOJIUKAIUN U
OOHOBJICHUS METOJIMYECKUX MaTEPUAJIOB, BKIIIOYAIONMUX Y4eOHO-METOIMYECKHE
Marepuanbl  (MHCTPYKIIMHM,  METOAMYECKHE  TOoCcoOus,  HH(POPMAIMOHHBIC
MaTepualbl, MIEPEYHU  PEKOMEHJYEMBIX  JIMTEPATYpPHBIX  HMCTOYHHUKOB,
BHJIEOMATEpHAIBl W Jp.), a TaKXKE MaTepuaiabl [0 UTOraM MPOBEICHUS
Meponpusatuii denepanbHOro omeparopa (BeOMHApPHI, CEMUHAPHI, KOHGEPESHITUH,
COBEILLAHUS U JIp.).

Jns nmenarorndeckux paboTHUKOB [leHTpoB «Touka pocta» denepanbHbIM
ormeparopoM  oOecreynuBaeTcs IMPOBEACHHE TEMATUYECKUX BEOMHApPOB W
00pa3oBaTEIbHBIX MEPONPUITUH, HAMPABICHHBIX HAa Pa3bsICHEHHE BOIPOCOB
peanuzanuu o0pa3oBaTesbHBIX Tporpamm Ha 0Oasze llentpoB «Touka pocra» ¢
MpUMEHEHUEM MPOPUIBLHOTO KOMILJIEKTa 000PY/I0BaHHUS.

Jlnst PernoHanbHBIX KOOPAMHATOPOB M PYKOBOIALIMX padOTHUKOB LleHTpoB
«Touka pocta»  ®DenepanbHbIi  omeparop  OOECIEUUBACT  IMPOBEJICHUE
TEMaTUYECKNX BEOMHAPOB, HANPABJICHHBIX HA JOTOJHUTEIBHOE PaA3bICHCHHE
BOIIPOCOB, OTHOCSIIUXCS K MCTIOJHEHUIO KOMILUIEKCOB MEp (IOPOKHBIX KapT) IO
co3ganuio W (QyHkiumonupoBanuto llenTpoB «Touka pocTtay, HTOCTHIKEHUIO
YCTAaHOBJICHHBIX ~ TOKa3aTeiel  (PyHKIIMOHUPOBAHUS, WCIIOJIB30BAHUIO HWHOMN
CO37aHHOM B paMKax peaju3allid HaIMOHAIBHOTO TmpoekTa «OOpa3oBaHHE)
UHOPACTPYKTYPHI.

B nensx »a¢dexTtuBHON OpraHU3allMOHHO-METOJAMYECKON  TMOIJACPIKKU
co3manusi v (¢yHkuuonupoBanusi lLlentpoB «Touka pocTay Ha TEPPUTOPUU
cyobektoB  Poccuiickoii ~ ®Denepauuu  PermoHaqbHbIM  KOOPAMHATOPOM
oOecrieynBaeTCsl BOBJICUCHHUE JETCKUX TexHomapkoB «KBaHTOpuyM», IIEHTPOB
uudpoBoro odpazoBanus aetedt «IT-ky0y», KIIOUEBBIX IEHTPOB JOMOJHUTEIHHOTO
oOpazoBanus «Jlom HayuHoW KoJutabopauuu» B nedaresnbHOCcTh LlenTpoB «Touka
pocTa» B cieayromux popmarax:

1. TlpoBenmeHume COBMECTHBIX MEpPONPHUATHH i OOydYalomuxcs U
MeJJarOTHYECKUX Pa0OTHUKOB 00IIe00pa3oBaTeIbHBIX OpraHu3anuii, Ha 0a3e
KoTopbix co3marorcs Llentprr «Touka pocTtay (oOywaromiue ceMHHApPHI U MacTep-
KJIACCHI TI0 BOMPOCaM HCIIOIb30BaHUS OOOpPYAOBAaHHS, CpPEICTB OOydYeHUS W
BOCIIUTAHUS, METOJWYECKUE MEpPONpPHATHS 1O  BOIpOcaM  pa3padOTKH,
COBEPIIIEHCTBOBAHUSI M BHEJPEHUS MPOrpamMM JOMOJHUTEIBHOTO 00pa3oBaHUs
€CTECTBEHHO-HAYYHOM M  TEXHUYECKOM  HANpaBJICHHOCTH,  OpraHU3aluu
BHEYPOUYHOM JEATEIBHOCTU OOYYAIOIINXCS; UHANBUIYIbHBIE KOHCYJIbTAIIMM JIJIS
MeJarorMYeCKuX pabOTHUKOB, B TOM YHUCJIE B PEKUME OHJIANH; 3aHATUS IPOCKTHOM
NEATENbHOCThIO; KOHKYPCHBIE M COPEBHOBATEJBHBIC MEPOINPHUITUSA JJIs AETEeU U

ap.).



2. OpraHuzanysgs M Yy4acTHE B PETHUOHAIBHBIX M MEXPETHOHAIBHBIX
KoH(pepeHusax, GectuBanax, ¢Gopymax 1o oOOMEHY ONbITOM paboThl Ha
BBICOKOOCHAIIIEHHBIX YUYEHUKO-MECTaX, B TOM YHUCJIE MO pean3aluu MpeIMETHbIX
obnacteit  «EcrecTBeHHOHayuHble  NpeaMeTb», «ECTeCTBEHHbIE  HAyKW»,
«Marematuka u wuHbopMaTHka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«Texnonorus», a TaKKe MPOrpaMM JOMOJIHUTEILHOTO 00pa30BaHusl €CTECTBEHHO-
HAaY4YHOU U TEXHUYECKOMN HAIIPABJICHHOCTEM.

3. YdacTue permoHaJbHbIX KOOPJMHATOPOB, MpeacraButeneit LleHTpos
«Touka pocTay ¥ WHBIX LEHTPOB, QYHKIIMOHUPYIOMINX HA TEPPUTOPUU CYOBEKTa
Poccuiickon ®@enepanuu, B Mmeponpusatusx OeaepanbHOro oneparopa.

I'padux meponpusiTuii, KBOTHI yYacTHs, COJEPKaHUE W TEXHOJOTUHU
IIPOBEICHUS MEpOIPUATUN JOBOJIATCS denepanbHbIM OIepaTopoM
JOTIOJTHUTEIBHO.

4. Opranuszanus U y4acThe B IpOBEeACHUHU UH(OPMAIMOHHBIX KaMIIaHUH 110
MOMYJISIPU3allMd  HAallMOHANBHOTO TMpoekTa «OO0pa3oBaHHWE» HA TEPPUTOPHUH
cyowsektoB Poccuiickoit denepanuu, B TOM 4yucie COOBITUSX, MPOBOAUMBIX AJIs
KOHCYJIbTAIIAOHHOTO COIPOBOXKJIEHUS POAUTENIeH (3aKOHHBIX MpPEICTaBUTEIIEH )
oOy4Jaronmxcst 0 BO3MOXHOCTSIX JJIsi Pa3BUTHUSL CHOCOOHOCTEW M TalaHTOB MX
nerer, mnpodeccHoHaIbHON OpPUEHTAIlMM M YCIEIIHOTO OCBOEHHUS OCHOBHBIX
00pa3zoBaTeIbHBIX MPOrpamMM 00111eT0 00pa30BaHUs.

5. Pa3paboTka, yTBEp)KIEHHE U peaju3alusi CETEeBbIX 00pa30BaTENIbHBIX
IIPOrpamMM € MCHOJIb30BAHUEM BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JaHHBIX B
cyosekte Poccuiickoit denmepanui B paMKaxX ~HAIMOHAJIBHOTO  TPOEKTa
«O0Opa3oBaHue», B TOM 4YHCI€ COBMECTHO C JETCKUMH TEXHONapKamH
«KBanTopuym».

6. BoBneuenue oOydarommxcs 00111€00pa30BaTEebHBIX OpTaHU3aIui, Ha
0a3ze koTopbix co3patorca U GyHKuHoHupyroT ILlentper «Touka pocTta», B
paznuyHbie (OPMBbI COMPOBOXKJEHUS M HACTABHUYECTBA C MCIOJIb30BAaHUEM
KaJIpOBBIX PECYpPCOB, 00ECIEUMBAIOMINX PA0OTy BBICOKOOCHAIEHHBIX YYEHUKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoii denepanuu B paMKax HallMOHAIBHOTO
npoekta «OOpa3oBaHHE» C YYETOM METOJOJIOTMH  (LEJIeBOM  MOJENN)
HAaCTaBHMYECTBA  OOydYaromuxcsi Il OpraHu3aluid,  OCYIIECTBIISIOLINX
00pa3oBaTEIbHYIO JIESITEIBHOCTh MO 00I1Ie00pa3oBaTEIbHbBIM, JOMOJHUTEIBHBIM
oOmeoOpazoBaTelbHBIM W NporpaMMaM  CpeHero  npogeCCHOHAIBHOTO
oOpa3oBaHus, B TOM YHCJI€ C MPUMEHEHHUEM JIy4IlIUX MPAKTUK OOMEHa OIBITOM
MEX1y 00y4aroIIMMHUCS.

Hentper «Touka pocra» HCHOIB3YIOT WHOPACTPYKTYPY U KaJapOBbBIC
pecypchl JeTCKUX TexHomapkoB «KBaHTopumym», co3naBaeMblx Ha 0Oasze
o011eo0pa3oBaTeIbHbIX OpraHU3alMi, A7 Pa3BUTUS MPOCKTHOU [EeATEIbHOCTH
oOyuaronuxcst. Ilegarormueckue pabotuuku  LlentpoB  «Touka  pocray
00€eCleynBaOT ydyacTHe OOy4arouuxcsi B MEPONPUATHUSIX JETCKUX TEXHOIMAPKOB
«KBaHTOpHYM» C y/lall€HHBIM UCIOJIb30BaHUEM 000PYIOBaHUS, CPEJICTB 00yUEHHUS
Y BOCIIUTaHUsA, a TAKKE MPUHUMAIOT YYacCTHE B OPTaHU3yEMbIX MU CEMHHApax IO
JeMOHCTpalud  A(PQPEeKTUBHOIO  OMbITa  peaiM3allukd  00pa30BaATEIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKOM U MHBIX HANpPaBIEHHOCTEN Cpeld MHBIX



o01reo0pa3oBaTeNbHBIX OpPraHU3aIiil, PacIOI0KEHHBIX Ha TEPPUTOPUHN CYyOBEKTa
Poccuiickon denepanum.

PernoHanbHbIM KOOPJAMHATOPOM Ha TeppuTopuu cyobekta Poccuiickoi
denepanuu  obecrieunBaeTcss paboTa IO MOACPKKE 00I11e00pa3oBaTeIbHbIX
OpraHu3alliid, TOKa3bIBAIOIIMX HU3KUE O00pa3oBaTelIbHbIE PE3YJbTATHI, C
HCII0JIb30BaHUEM UH(GPACTPYKTYyphl U KagapoBoro obecrneuenus LlentpoB «Touka
pocTa» B paszIMuyHbIX (opmaTax (COBMECTHas peanu3aius 00pa30BaTEIbHBIX
porpamm, MPOBEJCHUE O0yUaIOIINX MEPOIPHUATUNA, CEMUHAPOB, KOHCYIbTAIIUN H
np.).

[Ipu mpoBeaeHUH pa3IUYHBIX MEPONPUSATHM, CBS3AHHBIX C peanu3alueu
HallMOHAIBHOTO TpoekTa «OO0pa3oBaHME», HCIOIH30BAHUEM COOTBETCTBYIOIICH
HHDPACTPYKTYPHI, KAAPOBBIX i (PMHAHCOBBIX PECYPCOB, JOJIKHO OBITH 00€CIIeueHO
uX WHPOPMAIMOHHOE COTPOBOXKICHUE, B TOM YHCIE B CPEIACTBAX MACCOBOU
nH(pOpMAaIUK, COLMAIBHBIX CETSAX, Ha callTax 00pa3oBaTENbHBIX OpPraHU3ALMKA C
HCIIOJIb30BaHUEM bupmeHHOM CUMBOJIMKH HallMOHAJIBHOTO IIPOEKTA
«O0pazoBaHuey.

Nudopmaruss 06 ydactuu IlentpoB «Touka pocta» B MEpONPUITHUSIX
HanpaBisieTcss  DenepaibHOMY  ONEpPaTOPy B paMKax  €XKEKBAPTAIHLHOTO
MOHHUTOpPHHTA.

6. TpeooBanus k gunancopomy odecneuennio Llentpos «Touka
pocta»

dunancoBoe obecneuenune (ynkmuonupoanus LlentpoB «Touka poctay
BKJIFOYAET 3aTpaThl B cOOTBETCTBUM ¢ OOmUMU TPEOOBAHUSIMHU K OIPEIACICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKA3aHHE TOCYJaPCTBEHHBIX (MYHUIUTIATBHBIX) YCIYT B
chepe TONIKOILHOT0, HaYaJIbHOI'0 O0IIEro, OCHOBHOI'O OOIIEro, CpeHero oOI1ero,
cpeaHero mnpodeccuoHaIbHOro O00pa3oBaHUs, JOMOJHUTEIBHOTO OO0pa30BaHUS
JIETEH M B3POCIBIX, TOMOJHUATEILHOTO PO(EeCCHOHATLHOTO 00pa30BaHUs IS JIHII,
MMCIONIMX WM TMOJy4YalluX cpeaHee MpodeccuoHallbHOE 00pa3oBaHUeE,
po(eCcCUOHAIBHOTO 00y4YeHHUs, MPUMEHSIEMbIMA TIPU pacuere o0bemMa CyOCHanH
Ha (pHAHCOBOE OOECIICYCHHE BHITIOJHEHUS TOCYIapCTBEHHOTO (MYHHUIIUIIATHLHOTO)
3a/laHusl Ha OKa3aHWe rOCyJapCTBEHHBIX (MYHHMIIMNAIbHBIX) YCIYT (BBITOJIHEHHE
paboT) TrocyJapCTBEHHBIM (MYHUIIMITAIIGHBIM) YUPEXKIACHUEM, YTBEPKICHHBIMU
npukazom MunnpocBemenus Poccun ot 20 HosOps 2018 1. No 235 wm
BKJIFOYAIOIITUMU B TOM UYHUCJIE:

- oImIaTy TpyJAa IeJaroruyeckux pabOTHUKOB 00IIe00pa3oBaTeIbHOM
opranu3zaiuu, obecrneunBaronux GpynkiuonupoBanue [lentpos «Touka pocTtay;

- MpUOOpeTEeHNe JOCTATOYHOTO 00hEMa OCHOBHBIX CPEJICTB U MaTEPUATBHBIX
3a1macoB, B TOM YHCJI€ PACXOJHBIX MaTEPHAIIOB, JJIs OOCCIICUCHUS pPean3aIluu
oOpa3oBaTeIbHBIX MporpaMM B O00bEeMe, HEOOXOAMMOM JJisi HEIPEPHIBHOM
peanu3anuu 00pa3oBaTEIbLHOTO MPOLIECCA;

- obecrieueHue  TEKyIIei EATENbHOCTH 00111e00pa30BaTeIbHOM
OpraHu3ally 1Mo 00eCTIeYeHUI0 00pa30BaTEeILHOTO MIpoliecca.



IIpu ¢opmupoBanun Orokera cyobekta Poccuiickoit ®enepanuu
(MecTHOrO OIO/KETa) HAa O4YEpPEeNHOW TroJ W IUIAHOBBIA MEpUox HEOoOXOAMMO
npeaycMaTpuBaTh OO/DKETHbIE ACCUTHOBAaHUS B 0O0beMe, HEOOXOIUMOM st
¢unancoBoro obdecnieueHust pynkuonupoBanus Llentpos «Touka pocta», B TOM
YHCIIe ¢ yYeTOM COOTBETCTBYIOUICH NHACKCALIUY.

7. 3aKJI0UYUTEIbHbIC MOJIOKECHUS

[Ipu peanuzaruu MepoNpusATHN B LENAX CO3AaHUS U (HYHKIIMOHUPOBAHUS
[lentpoB «Touka poctay cyobekT Poccuiickoit ®enepanuu oOecrieUnBacT
coOmroIeHne TpeOoBaHMIA AHTUMOHOIIOJILHOTO 3aKOHO/IATENbCTBA u
3aKOHOJIATEILCTBA O KOHTPAKTHOW cHUCTeMe B cepe 3aKymoK TOBapoB, padorT,
YCIIYT I 00eCTiedeHHs TOCYIAPCTBEHHBIX M MYHUITUTIATBHBIX HYXKI, B TOM YHUCJIE
B yacTu oOecreyeHus MOBBIIEHUS 3P(HEKTUBHOCTH, UCKIIOUEHUS OTPaHUYCHHUS
Kpyra  IOCTaBIIMKOB M  TOCTaBIsIEMOrO0  OOOPYIOBaHUs,  IMOBBIIICHUS
pPEe3YJAbTaTUBHOCTH  OCYIIECTBIICHHMS 3aKyIOK, OO€CIedYeHUs: MPO3PavyHOCTH,
MpEeA0TBPAICHUS KOPPYIIIUU U JPYTUX 370YNOTPEOICHUM.

[Ipu ocymectBiennn cyobektamu Poccuiickoit depepariuu  3aKyImnok
TOBApOB, pabOT, YCIyr C IEIbl0 NPUOOpEeTeHHs O00OpYAOBaHUS, PACXOIHBIX
MaTepuasioB, CPEACTB OOyYEeHHUST M BOCIHUTaHUS B ILEsAx co3aaHus lleHTpon
«Touka pocta» 3a cuer cybcumuu u3 QeaepaabHOro OrOMKETa OIOHKETaM
cyosektoB  Poccuiickoit ®eneparuu  Ha  COGUHAHCHPOBAHHE  PACXOJHBIX
o0s3aTenbCcTB cyobekToB Poccuiickoit denepanuu:

- obecreunBaeTcsl LEHTpAIM3aIUs 3aKylOK B TIOPSJIKE, OMpPEaeIEHHOM
MyHKTOM 7 ctaThu 26 denepanpHoro 3akoHa «O KOHTPAKTHOW cucTeMe B cdepe
3aKymMoOK, TOBapoB, pPabOT, yciyr uisi O0O0ecTledeHHus TOCYJapCTBEHHBIX W
MYHULIMTATBHBIX HYKI;

- MPUMEHSIETCS HAIMOHAIBHBIM PEXKUM B COOTBETCTBUU C TPeOOBAHUSIMU
crateu 14 @enepanbHoro 3akona ot 5 anpeins 2013 r. Ne 44-D3 «O KOHTpaKTHON
cucteMe B cdepe 3aKylmokK ToOBapoB, paboOT, YCIayr mis oOecreyeHus
rOCYJIapCTBEHHBIX U MYHUILIMTIATBHBIX HYXKID.

KpoMe Toro, mpu oOCyIIECTBICHUU 3aKylmoK cyObekTamu Poccuiickoit
deaepaluu JOKHBI OBITh YUTEHBI:

- ToJokeHus1 nmoctaHoBiieHus [IpaBurenscTBa Poccuiickorn deneparuu Ot
03.12.2020 Ne 2013 «O MUHUMAJIBHOW [0Ji€ 3aKyIOK TOBapOB POCCHICKOIO
MIPOUCXOKICHHUS,;

- monoxxeHusa nocraHoBieHus IIpaButenbcTtBa Poccuiickon deneparuu
or 03.12.2020 Ne 2014 «O MuUHUMAIBHOM 00s3aTEIBLHON J0JIE 3aKYIOK
POCCUNCKUX TOBapOB M €€ JOCTHKEHUU 3aKa3zunkom» (BMecte ¢ «IlomoxkenueM o
TpeOOBaHUSIX K COJEpKaHUIO U (popMe oTyeTa 00 00OBEME 3aKYMOK POCCHUHCKUX
TOBApOB, B TOM YHCJIE TOBApOB, MOCTABJISIEMBIX MPHU BBIMOJHEHUH 3aKYIaeMbIX
paboT, OKa3aHUM 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B MLEJSIX JOCTHXKCHUS
3aKa34YMKOM MUHUMAJIBHOM 00s13aT€IbHOM /O 3aKYyNoOK, O TpeOOBaHUAX K
COJICp’)KaHMI0  OOOCHOBAaHMS ~ HEBO3MOXXHOCTHM  JIOCTDKEHHMS  3aKa3YUKOM
MUHUMAJIBHON 00s13aTeIbHON JIOJIM 3aKYMOK POCCUMCKUX TOBApOB (B TOM YHCIIE



TOBApOB, TMOCTABJISIEMbIX I[IPU BBINOJHEHUH 3aKylaeMblX pabdOT, OKa3aHUU
3aKyMaeMbIX YCIYT) OTAEIbHBIX BUIOB, NMPHU OCYIIECTBICHUH 3aKYMOK KOTOPBIX
YCTAaHOBJICHbl OIPAHUYEHUS JOMYCKa TOBAPOB, MPOUCXOASIIUX U3 MHOCTPAHHBIX
rocyAapcTB, O MOPSAKE MOATOTOBKH M Pa3MELIEHUsI B €AMHOW MH(POPMALIMOHHOM
cucteMe B cdepe 3aKylmoK Takux oTyeTa U 00O0cHOBaHUsA», «llomoxxeHueM o
MOPSAKE, KPUTEPHUSAX M TOCIEICTBUM IPOBEIACHUS OLEHKHA BBINOJHEHUS
3aKa34YMKOM OOSI3aHHOCTH JIOCTHIKEHUS MHUHHMMAJIbHOM 00s3aTeIbHON 10U
3aKyIOK POCCHMCKUX TOBAapoB (B TOM YHCJE TOBAapOB, IOCTABISIEMBIX MIPH
BBITIOJIHEHUN 3aKyMaeMbIX paloT, OKa3aHWW 3aKyMaeMbIX YCIYT) OTACIbHBIX
BHUJIOB, MPU OCYIIECTBJICHHH 3aKyNOK KOTOPBIX YCTAHOBJIEHbl OTPAaHUYCHHS
JOTyCKa TOBAPOB, MMPOUCXOIAIIUX U3 HHOCTPAHHBIX TOCYIAPCTBY ).



KOMILJIEKC

Ipunoxenne Ne 1

K MeToanueckuM peKoMeHAalusIM

MEP («1O0POKHAS KAPTA») 10 CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPI'TAHU3ALUAX, PACIIOJIOXKEHHbBIX B
CEJBbCKOM MECTHOCTH Y MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOTMYECKOMN HAITPABJIEHHOCTEMN

«TOYKA POCTA»
No | HaumenoBanue meponpusatust | OTBETCTBEHHBIN Pesynbrar Cpok
Y TBEepKACHBI:
— JOJ>KHOCTHOE JIMIO B COCTaBe
PErMOHATIBHOTO
BEJIOMCTBEHHOT'O ITPOEKTHOTO
oduca, OTBETCTBEHHOE 3a
CO37aHue U
KIIMOHUPOBAHKE IIEHTPOB .
ymx P HerTp PacnopsimuTenbHbIi akT
«Touka poctay;
PErHOHAIBHOTO OpraHa
— ITOKA3aTeNH IeATEIbHOCTH .
MCIIOJIHUTENIbHON
eHTpoB «Touka pocray;
BJIACTH,
- runoBoe I[lonoxenue o .
PernonanbHblii OCYLIECTBIISIOLIErO HE TI03/1Hee
1. [mesrenpHOCTH LlenTpoB «Touka 2
KOOpAUHATOP roCyJapCTBEHHOE 31 auBaps X" roza
pocTa» Ha TEPPUTOPUHU
N yInpasieHue B chepe
cyobekTa Poccuiickoit
oOpa3oBaHus (zanee -
denepanun o
pacnopsIAUTENbHBIN aKT
— [IepevYeHb
POVB)
0011e00pa3oBaTeIbHBIX
OpraHu3alMi, paCIOJIOKEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJbIX ropojiax, Ha 6a3e
KOTOPBIX MIAHUPYETCS
cosnanue LlenTpoB «Touka
pocTay.
Pernonansueiii | [lucemo denepanbHOTO Cornacio
) CdopmupoBan u cornacoBan KOOPJAMHATOD, omneparopa u OTIENBHOM
) MH(PPACTPYKTYPHBIN JIHCT dhenepanbHBIN pacnopsAIUTENIbHBIN aKT y
rpaduxy
oneparop POVB
OO®bsBIIEHBI 3aKYIIKH TOBAPOB, .
PernonanbHeiit H3Bemenus o He no3zHee |
3. paboT, yCIIyr i CO3MaHus
KOOPAUHATOP IIPOBEICHNUH 3aKYIIOK ampeinsa X roaa
entpoB «Touka pocta»
CdopmMupoBaHbI MPOEKTHI . .
Pernonansneiii  |PacnopsaurensHelil akT|  He nmo3aHee 1
4. |3onupoBanus Llentpos «Touka
KOOPAUHATOP POMB arpens X roaa
pocTa
5 [IpoBeneH MOHUTOPUHT PabOT PernonanbHebiit ITo popwme, 25 aBrycra X roja,
’ 10 MPHUBEICHUIO TUIOIAJ0K KOOPJIMHATOP onpenensieMon Jlajee eKeroaHo

? X — roz1 nosyueHus CyOCHIHMT.




Ne | Haumenosanue meponpusitisi | OTBETCTBEHHBIN Pesynbrar Cpok
HenTtpoB «Touka pocta» B MuHnpocBeneHus
COOTBETCTBUE C Poccun nnmn
METOIUYECKUMHU DenepallbHBIM
pEKOMEHAALUAMHU OIepaTopoM
Munnpocsenienust Poccuu
Hauano pa6ots Lientpos Pernonanbhsiii HNudopmannonnoe
6. 1 cenTs0psa X roga
«Touka pocta» KOOPAUHATOP ocgemenne B CMU
ExexBapTanbHbIl MOHUTOPUHT
. 1 oxTs16ps X roza,
BBITIOJTHEHMS TTOKa3aTeei . Otuer PenepaibHOMY
PernonanbHeiit Janee —
7. CO3JaHus U orepaTopy Mo UTOraM
KOOpJUHATOP €KEKBapTAJIBHO B

(YHKIIMOHUPOBAHUS IIEHTPOB
«Touka pocta»

MOHHUTOPHHTA

TeUeHue 2-X JET




IIpunoxenne Ne 2
Kk MeToau4ecKHM peKOMeH 1AM

MUHUMAJIBHBIE HHANKATOPBI U IIOKA3ATEJIN
PEAJIM3AIINU MEPOIIPUATHUHI IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH U MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM HATIPABJIEHHOCTEN
«TOYKA POCTA»

MunumanbHOE 3HaUYEHHUE B

«TexHonorus» u (MIH) KypChl

ro s MunumanbHoe Mertonuka pacuera
3HAYCHHUE B TOJ] [UTS |MUHHMAJIBHOTO IMOKA3aTeIs
HawmmeHoBanue nHIMKaTOpa | 00mEeoOpa3oBaTeIbHBIX
N . MaJIOKOMIDIEKTHBIX B IICJIOM IO CyOBEKTY
(moxaszarenns) OpraHM3alyii, He N
oO1eoOpazoBatenbHbIX| Poceuiickoii deneparyn, B
SIBIISTFOLLTMX CSI .
opraHM3aIui rof
MaJIOKOMIUIEKTHBIMH

UucneHHOCTh 00yJatoIuXCst
001eo0pa3oBaTeILHOM
OpTaHU3aINH, OCBANBAIOIINX
niBa 1 Oosiee yaeOHBIX
npeaMeTa M3 4nciia
MPEMETHBIX 00JacTei
«EcTecTBeHHOHAYYHEIC
npeaMeTsl», «EcrecTBeHHBIE CyMmMa 3Ha4YeHMI
HayKm», «MaTeMaTuka u moKasareJs o BceM o01e-
HHPOPMATHKAY, 300 100 00pa3oBaTeILHBIM
«O061ecTBO3HAHIE U (B rox otkpeITHS — 150) [(B rog oTkpeiTusa — 50)|  opranuzanmsaM, Ha 6ase
€CTECTBO3HAHHUEY, KOTOPBIX CO3/AI0TCS

neHTpsl «Touka pocray

BHEYPOUHOU JEATEIHbHOCTH
OOIIENHTEIUIEK Ty aTIbHOM
HaTpaBJIEHHOCTH C
UCIIOJIb30BAHUEM CPEIICTB
00y4eHUsI U BOCTIUTAHUS
Ientpa «Touka pocTay °
(JenoBeK)

UHCIeHHOCTh 00YYaIOITIXCS

001e00pa3oBaTeTbHON .
CymMa 3HaYeHHIA
OpraHU3aI|H, OCBAUBAIOIINX
MoKa3aTeJst o BCeM 00IIIe-
JOITOJTHUTCIIbHBIC

60
(B rox oTkpeITHA — 30)

30
(B rom OTKpEITHA — 15)

00pazoBaTeIbHBIM
OpraHu3aIisIM, Ha 6aze
KOTOPBIX CO3JIAI0TCS
HeHTpbl «Touka poctay

2 |obmeobpa3oBarenbHbIE
MIPOTPaMMBI TEXHUYECKOU 1
€CTeCTBEHHOHAYYHOM
HAIpPAaBJICHHOCTH C
HCIIOJIb30BAHUEM CPEJICTB

* Hcnonb3oBanue cpenctB o0oOpymoBaHUs, OOy4YeHWS] M BOCIHTAHHUS BO3MOXKHO Ha BCEX YpPOBHAX 0OIIEro
o0Opa3oBaHUs M Ienecoo0pa3sHO A pealn3alliil yYpOYHOW W BHEYPOUHOW MAEATENBHOCTH IO MporpaMMam
€CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOW  HalpaBlleHHOCTeH. Pacuer mokasaTtens npegycMaTpuBacT
CyMMHUpPOBaHHE YHCICHHOCTH OO0ydJaroummxcs o0Imeo0pa3oBaTeIbHON OpraHU3alMy, KaXIslH U3 KOTOPBIX
3aJeiCTBOBAaH B OCBOCHHMM HE MEHEe JBYX INPEIMETOB, KypCOB, MTUCHMIUIMH (MOAYyJeil) eCTEeCTBEHHO-HAYYHOH U
TEXHOJIOTUYECKOH HANpaBICHHOCTEH B paMKax peaJM3allid OCHOBHBIX 00I1e00pa30BaTeNbHBIX IIPOTPAMM.
VYuuteiBaloTcss y4eOHbIE TIpeIMEThl M3 4YHCJIAa MpPEAMETHBIX oOmactell «Marematnka W HH)OPMATHKA,
«OO0mecTBO3HAHNE U ecTecTBO3HaHWe», «TexHomorus», «EcrecTBeHHOHay4YHbIE NpeaMeTh», «EcTecTBeHHBIC
HayKH» H (WIM) Kypchbl BHEYPOUHOH MAEATEIHHOCTH, PEaJM3yeMble C HCIIOJIB30BAHHEM CPEICTB OOy4YeHHS W
Bocriutanus Llentpos «Touka pocta». B cirydae, ecim B 0611e00pazoBaTenibHOM opraHu3aniy, 001mast YuCIeHHOCTh
00y4JalomuXcsl MEHbIIIE YKA3aHHOTO 3HAUYEHHS, 3HAUCHHUE TTOKa3aTells JOJDKHO COCTaBIIThE He MeHee 80% oT obmieit
YHCICHHOCTH 00YJaIOIIIXCS;




00y4JeHUS M BOCITUTAHUS

4
Ilentpa «Touka pocta»
("4enoBek)

Jlons megaroruyeckux
pabortHukoB nenrpa «Touka
pocTay, mpomeAmnx o0ydeHue
3 |mo mporpamMmam U3 peectpa 100 100 100
MIPOTpaMM MOBBIIICHHS
KBanupuKanuy (herepanrsbHOro
omeparopa’ (%)

*B ciyuae, ecnu B 001[e00pa30BATEIBHOM OPraHM3aLIH, 00MIAs YHCICHHOCTh OOYUAOIINXCS MCHBIIE 3HAYCHHS,
YKa3aHHOTO B IOKa3aTene |, 3HaueHHe MOKazaTelss JOJDKHO COCTAaBIATH He MeHee 20% OT oO0Imell YHCIeHHOCTH
oOyuatoruxcst. sl MaJIOKOMIIEKTHBIX 00111e00pa30BaTeIbHbIX OPraHU3alHMi JIOMYCKAeTCsl OTCYTCTBHE JTMLIECH3UN
Ha JIONIOJIHUTENIbHOE 00pa30BaHUe U PeaiM3yeMbIX TPOTPaMM JOMOIHUTEIBHOTO 00pa30BaHusl.

> B COOTBETCTBHH C IyHKTOM 2 uacTu 5 crateu 47 (exepampHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpasoBanun B Poccuiickoit ®enepanuny NOBBINICHHE KBadM(UKALUKA  [EAarOTMYECKUX  PaOOTHUKOB
OCYIIECTBIISICTCST HE PEXe OJHOro pa3a B TpH rojaa. IloBblmieHHe KBamU(DUKALUHM MEJarordyeckoro paboTHHKa
neHTpa «Todka pocTay 3aCUMTHIBACTCS MPU HATMYMU JEHCTBYIOIIEro (C JAaThl MPOXOXKICHHUS MpoUuio He Oonee 3
JIeT) YAOCTOBEPEHUS O TOBBILICHHN KBATU(DHKALMH [0 IPOrpaMMaM, COOTBETCTBYIOIIUM HampasieHHOCTsM LleHTpa
«Touka pocTay, WIH MPOXOXKACHUH OOYydYeHHUs MO Tporpammam (enepaibHOro omeparopa. Takke y4UThIBacTCS
HaJMYUe Y TeIarorudecKux paOOTHHUKOB YJOCTOBEPEHHI O MOBBIICHUH KBATU(QHKALWHK IO MporpaMMaM U3
DdenepanbHOro peectpa 00pa3oBaTeIbHBIX NPOrPaMM AOMOIHUTEILHOTO MPO(ecCHOHANBHOTO 00pa30BaHusL.



IIpunoxenune Ne 3
K MeToin4ecKUM peKoMeHIalusiM

Ilepeuenn 001e00pa3oBaTEeIbLHBIX OPraHU3AIUIi, HA 0a3€ KOTOPBIX
IJIAHUpYeTCcs co3aanue U GyHKkunoHupoBanue LleHTpoB oOpa3oBaHus
€CTeCTBEHHO-HAYYHOH U TeXHOJIOTMYeCKO HanmpaBjeHHocTed « Touka pocray
B roay B pamkax ¢eaepajabHoro npoexkra «CoppeMeHHasi MIK0JIa

HAIMUOHAJIBHOI'O IIPOECKTA «OﬁpiBOBaHI/Ie» B (HawweHoeaHue
cyovexma Poccutickoti @edepayuu)
Ne | HaumenoBanue HaumenoBanme Opunnueckn | YuciaenHoct | MajaoKoMIIeKTHA
1/ | MyHMIMNAJIBHOT | 001eo0pa3oBaTe/bH i aapec b 00y4aro- s (na/ner,
1| 0 oOpa3oBaHus oii opranuzanuu, Ha | o0weoopaso- 11170.(8 KOJINY€CTBO
0a3e KoTopoOIi BaTeJIbLHOI KJIaCCOB-
IVIAHUPYeTCS OPraHu3alum KOMILJIEKTOB)
co3ganue Llentpa (mo ycraBy)
«Touka pocra»




IIpunoxenne Ne 4
Kk MeToau4ecKHM peKOMeH 1AM

Tunosoe Ilojo:xxenue
o IlenTpe 00pa3oBaHusl €CTECTBEHHO-HAYYHOI M TEXHOJIOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <waumeHosanue
o0weobpazoeamenvHoll Opeanu3ayuu>

1. OO01mue noJio:keHust

1.1. Tlentp oOpa3oBaHusi €CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOU
HaIpaBJIICHHOCTEH «Touka pocTay Ha 0aze <HaumeHo8aHue
ooweobpazosamenvroll opeanuzayuu>  (mamee - ILleHTp) co3maH C  IEIBIO
pa3BUTHS y  OOy4YalImMXCS  €CTECTBEHHO-HAyYHOW,  MaTeMaTHYeCKOH,
HH)OPMAITMOHHOW TPAMOTHOCTH, (DOPMHUPOBAHMSI KPUTUUYECKOTO U KPEATHBHOTO
MBIIIICHUS, COBEPIICHCTBOBAHUS ~ HABBIKOB  €CTECTBCHHO-HAy4YHOU W

TEXHOJOTUYECKON HAIIPABICHHOCTEM.

1.2. DLlentp He sBISETCS MOPUANYECKUM JIMIIOM W JEUCTBYET IS
JNOCTW)KEHUSI ~ YCTaBHBIX  Lieliel  <HaumeHosanue  0b6ueobpazosamenbHol
opeanuzayuu> (najgee — YupexkaeHue), a TakKe B IEJISIX BBIMOJHEHUS 3a7a4 U
JOCTHKEHUS ~ TOKa3aTellel U pe3ybTaTOB  HAIIMOHAJIBHOTO  TPOEKTa
«O06pazoBaHuey.

1.3. B cBoeit pestenvHocTH LleHTp pykoBoactByercss DenepaibHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuM B
Poccutickonn @enepanumn», , JPYTMMU HOPMATUBHBIMU JIOKYMEHTaMU
MunucrepctBa npocsemienus Poccuiickonn denepannn, MHBIMU HOPMAaTHUBHBIMU
npaBoBbIMH  aktamu  Poccuiickort ~ ®Depepaunn, NOporpaMMoN  pa3BUTHSA
<HaumeHoB8aHue 00WEOOPA308aMENbHOL  Op2aHU3ayuu™>, IUIAHAMH PabOThI,
YTBEPKJIECHHBIMU yUpeauTesieM u HacTosumuM [lonoxxenuem.

1.4. Ilentp B CBOEM JEATECIBHOCTH TMOJYUHSACTCS PYKOBOJIUTEIIO
Yupexxnenus (IMpeKkTopy).

2. eau, 3axaum, pyHkuun gearejabHoctu LHenrpa

2.1. OcHoBHOW LETBIO NEATEIBHOCTH Llentpa ABJISIETCS
COBEPIICHCTBOBAHUE YCIIOBUM JIJI1  TOBBIIMICHUS KayecTBa 0Opa3oBaHMs,
pacuIupeHrss BO3MOXKHOCTEH OOYydYarolIuXcsi B OCBOCHHHM Y4YEOHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEW, MPOrpamMm
JIOTIOJTHUTEIBHOTO ~ O0pa30BaHUS  €CTECTBEHHO-HAYYHOW W TEXHUYECKOU
HAIPaBJICHHOCTEH, a TaK)Ke I MPAKTUYECKONW OTpabOTKU y4eOHOro marepuana
1o y4eOHbIM nipeameTam «Dusukay, « XuMus», «buosorusy.

2.2. 3anmadamu LleHTpa ABISAIOTCA:

2.2.1. peanuzanusi OCHOBHBIX  0OO0IIE00pa30BaTEIbHBIX MPOTPAMM  II0

y49eOHBIM npeaMeTam €CTECTBEHHO-HAYIHOM u TEXHOJIOTUYECKON
HAlpaBJICHHOCTEW, B TOM WYHCIEC B paMKaX BHEYPOUHOH EATECITLHOCTH
oOyyJarommxcs;

2.2.2. pa3paboTka U peanu3alus Pa3HOYPOBHEBBIX JOMOJHUTEIbHBIX
00111e00pa30BaTeIbHBIX ~ MPOTPaMM  €CTECTBEHHO-HAy4YHOM M TEXHHUYECKOM



HaIpaBJICHHOCTE, a TaKKe€ HHBIX MPOrpaMM, B TOM YHCJIE B KAHUKYJISAPHBINA
MIEpUOL;

2.2.3. BOBJIeUEHHE OOYYAIOIUXCS W TMENarorn4yeckux pabOTHUKOB B
MIPOEKTHYIO IESITENBHOCTB;

2.2.4. opranu3aiysi BHEy4eOHOU JEATENbHOCTU B KAHUKYJISIPHBIN IMEPUOI,
pa3paboTKa U peanu3alus COOTBETCTBYIOIIMX 00pa30BaTENIbHBIX IPOrPaMM, B TOM
qucjae IS Jlarepeil, OpraHu30BaHHBIX O0pPA30BATEIILHBIMM OpraHU3AUSMU B
KaHUKYJISIPHBIN [IEPUOI;

2.2.5. moBpllieHUE  MPO(GECCUOHATBPHOTO  MAacTepPCTBAa  MEAaroTMYeCKHUX
pabotHukoB  llenTpa, peanu3yronMXx  OCHOBHBIE U  JOIMOJHHUTEIIbHBIE
o01reo0pazoBaTeNbHbBIE POTPAMMBI.

2.3. LeHTp i JOOCTWXKEHHUS 1EJId U BBIIOJHEHUS 3aJay BIIPABE
B3aMMOJEHUCTBOBATH C:

- pa3aMYHBIMU O00pa30BaTEIbHBIMH OpraHU3alUsIMU B (OpMe CeTeBOro
B3aMMOJICHCTBUS;

- ¢ UHBIMH 00pa30BaTEJIbHBIMU OpraHU3aIUsIMH, Ha 0a3e KOTOPBIX CO3JIaHbI
eHTpsl «Touka poctay;

- ¢ (enepadbHbBIM ONEPATOPOM, OCYIICCTBISIOMMM  (YHKIUU 1O
HHPOpMAITMOHHOMY,  METOAMYECKOMY U  OpPraHU3alMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPHUATUM MO CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM UYHCIE IO BOMPOCAM TMOBBIIICHUS KBaTU(UKAINH
MeJJarOrHYeCKUX paOOTHUKOB,;

- oOywaromuMucs W POAUTEISIMU  (3aKOHHBIMH  TIPEJCTAaBUTEIISIMH)
OoOy4Jaronuxcsi, B TOM YHCIIE C MMPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUH.

3. [Hopsaoxk ynpasaenus Llenrpom «Touka pocra»

3.1. PykoBoautenb YupexjaeHus U3aeT JOKaIbHbIH HOPMATUBHBIM aKT O
Ha3HaueHuu  pykoBomutTenss  Llentpa  (kypaTtopa,  OTBETCTBEHHOTO  3a
(YHKIIMOHUPOBAHUE W PA3BUTHE), a TaKkKe O co3laHuM LleHTpa U yTBEpKICHUU
[Tonoxenue o nearenvHocTu Llentpa.

3.2. PykoBomutenem IlenTpa MoeT ObITb Ha3HAYEH COTPYIHUK
VYupexaeHus U3 4nciia pyKOBOJSIINX U MEeJarornuyecKux pabOTHUKOB.

3.3. PyxoBoauteins LlenTpa 00s3aH:

3.3.1. ocylecTBISITh OEPATUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. npencraBnarb ~ UHTEpechl  lLleHTpa MO  JOBEpPEHHOCTHM B
MYHULIMNAIbHBIX, TOCYJAPCTBEHHBIX OpraHax pEruoHa, OpraHu3aluax s
peanuzanuu 1uesien u 3anad Lentpa;

3.3.3. oruuthiBaThCs mepen PykoBoaureneM YUpekIEHHUS O pPe3yibTaTax
paboTsl Llentpa;

3.3.4. BBIIONHATH VHBIE 0053aHHOCTH, [IPELyCMOTPEHHBIE
3aKOHOJIATEILCTBOM, YCTAaBOM YUPEXKICHHS, JOJDKHOCTHOM HWHCTPYKLIMEH U
HactosmuM Ilonoxxenunem.

3.4. PyxoBoaurens LlenTpa Brpase:



3.4.1. ocymiecTBIsATh paccTaHOBKY KaapoB Llentpa, mpuem Ha paboTy
KOTOPBIX OCYILIECTBJISETCS MPUKA30M PYKOBOJIUTEIIS Y UPEKICHNUS;

3.4.2. IO COTJIACOBAaHUIO C PYKOBOJUTEIEM YUPEKICHUS OPraHU30BBIBATH
y4eOHO- BOCHUTATEIbHBIM Tpoliecc B LleHTpe B COOTBETCTBUM C LEISMU H
3amadamu LeHTpa 1 oCyIIeCTBIATh KOHTPOJIb 32 €T0 pEATN3aLNECH;

3.4.3. oCcyleCTBIISITh MOATOTOBKY OOYYaAIOIIMXCS K y4acTHIO B KOHKypCax,
OJINMITHUAJAX, KOHPEPEHIUAX U UHBIX MEPONPUSITUAX MO MPODUIIIO HAMPaBICHUIN
nearenpbHocTh Llentpa;

3.4.4. 10 COIJIACOBaHUIO C PYKOBOJUTEIEM YUPEKJCHHUS OCYIIECTBISAThH
OpraHW3allui0 ¥ TPOBEJACHUE MEPONPHUATUN TO TPOPWII0 HANpPaBICHUN
nearenpHocTy LleHntpa;

3.4.5. oCyIIECTBIISITh MHBIE MPaBa, OTHOCSIIMUECS K JearesibHOoCTH LlenTpa u
HE TPOTHUBOpEUAINME TIEJISM W BUJAM JICSITEIBHOCTH  00pa30oBaTEIbHOU
OpraHU3aI1HU, a TAKKE 3aKOHOIaTeNbCTBY Poccuiickon denepanumu.



Ipuioxkenue Ne 5
Kk MeToau4ecKHM peKOMeHIauusAM

PexomeHnaanuu mo ucnoib30BAHUI0 CTAHAAPTHOI0 KOMILICKTA
odopynoBanus LlenTpa «Touka pocTa» npu peanuzanuu NporpamMm
€CTeCTBEHHO-HAYYHOU U TEXHOJOIMYeCKOW HATIPABJICHHOCTEH

[lepeyeHr CcTaHTAPTHOTO KOMIUIEKTAa OOOPYIOBaHUS IS OCHAICHUS
[entpoB «Touka pocTa» cOpMUPOBAH C YIETOM psJia TPUHITUIIOB, B TOM YHUCIIE:

[Ipunun mpeeMcTBEHHOCTH cHUCTeM oOopymoBanus. OOopymoBaHue aJis
MPOBEICHNS] YUEHUYECKUX MPAKTUUECKUX PadOT SIBISETCS OOIUM IJisi YPOBHEH
OCHOBHOTO OOIIET0 W cpemHero odOmiero oOpa3zoBaHus. B cucTeme HarsIHBIX
CpelncTB OOy4YeHHUS W JEMOHCTPAIIMOHHOTO OOOpPYAOBAaHHS HMEIOTCS Oa30BBIC
AJIEMEHTHI, OOIME JJII OCHOBHOTO OOIIEro M CPEJHEro OOIIero oOpa3oBaHMUS.
HudpoBas nabGoparopus u o0OpymOBaHUE OOIIETO Ha3HAYEHUsI ITO3BOJISIOT
oOecIieuynBaTh JEATCILHOCTh OOYYArOIIMXCS KaK B OCHOBHOW, TaK M B CTapIlIcH
IIKOJIE, @ B COBOKYITHOCTH C IIU(POBBIMHU JIA0OPATOPUSIMU 110 (PU3UKE, OMOJIOTHH U
XUMHUHU — TIPAKTHICCKYIO JCSITCIBPHOCTD B paMKaxX M3yYeHUs €CTECTBCHHOHAYYHBIX
npeameroB B 10-11 kiaccax Ha yriryGJI€HHOM ypOBHE.

[TpuHIMT coueTaHUs KJIACCUYECKUX M COBPEMEHHBIX CPEJCTB U3MEPECHUN U
CIOCOOOB IKCIIEPUMEHTAIILHOTO MCCIIeIOBaHUS sIBJICHUI. B coctaB 06opynoBanus
BXOJST KJIACCHYECKHE CpEACTBA M3MEpeHus (Hampumep: JUHAMOMETPHI,
CTPEJIOYHbIE aMIEePMETP ¥ BOJBTMETP) W HHU(PPOBBIE NPUOOPHI (HATIPUMED:
1upoBbIe BEChl, CEKyHAOMEp) U AaTuuku. COONIIOICHHE ITOTO MPUHIIAIIA UMEET
0c000€ 3HaUeHue JIJIsl YPOBHSL OCHOBHOI'O OOIIero o0pa3oBaHUsl, OCKOJIBKY 37€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHOCOOAMH U3MEpEHUs (PU3NYECKUX BEITUYHH,
dbopMHpyeTCs TTOHMMaHWE TPHUHIIMIIOB JCHCTBUS aHAJIOTOBBIX H3MEPHTEIBHBIX
npubOpoB M obOecrneuruBaeTcsl MEepexo]l K HCIOJIb30BAHUIO WHCTPYMEHTOB
M(ppoBoii 1abopaTOpUH.

[TpuHIIMTT TIpHOpUTETAa YYCHHUYECKOTO OKCIIEPUMEHTA I pean3aliuu
CHUCTEMHO-/ICATeIbHOCTHOTO TOJX0Ja. Peanm3arisi CUCTEMHO-ACSITETLHOCTHOTO
MOAX0/Ja B OOYYCHUH €CTECTBEHHOHAYYHBIM TpeAMETaM Oa3upyeTcsi B TEPBYIO
ouepelb Ha BOBJICUYCHHHM OOYYAMOIIMXCS B TMPAKTHYCCKYIO IEATEIBHOCTH TIO
MIPOBEICHUIO HAOIIOJICHUH 1 ONBITOB. [l09TOMY 3HAUMTENBHAS YaCTh HAOIIOACHHIMA
U ONBITOB, KOTOpPhIE B TPATUIIMOHHOW METOJWKE TMpPEeajiaraliich Kak
JIEMOHCTPAIIUOHHBIE, TIEPEHECEHbI B pa3psii ydeHuueckux pabdor. Cremyer
OTMETHTh, YTO B HACTOSIIEE BpeMs H3ydeHUE (U3UKU, XUMHUU U OHOJOTUU B
OCHOBHOM IIIKOJIE U Ha 0a30BOM ypOBHE CTaplIed MIKOJbl OPUEHTHUPYETCS Ha
OCBOCHHME ECTECTBEHHOHAYYHON T'PAMOTHOCTH, KOTOpOE€ HUAET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH ydJamuxcsl aHaJIM3UPOBAaTh PA3HOOOPA3HYI0 €CTECTBEHHOHAYYHYIO
WH(OPMAITUIO M UCITOJIB30BATh MOJTYYEHHBIC 3HAHUS JUIsI OOBSICHEHUS SBICHUNA U
MPOIECCOB  OKPYXKAIOIIETO MHpa; TMOHMUMAThb OCOOCHHOCTH HCIOJIb30BAHHUS
METOJOB €CTCCTBO3HAHHUS JII TIOJYYCHHS HAyYHBIX JIAHHBIX; MPOSBISITH
CaMOCTOSATEILHOCTh CYXXJICHHH W TIOHMMATh POJb HAYKHM M TEXHOJIOTHYCCKUX
WHHOBAIIUW B Pa3BUTHH OOIIECTBA; OCO3HABATh BAXKHOCTh HAYYHBIX HCCIICIOBAHUIN



U UX CBA3b C HAallUM MaTEPHAIBHBIM OKPYKEHUEM M COCTOSIHUEM OKPYKAKOLIEH
cpenbl. OpreHTalMs Ha €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTD MPEIO0JIaracT akIeHT
Ha METOOJIOTHIO HAYKH U HAMPSIMYIO CBSI3aHO KaK C OOLIMM YUCIOM YYEHUYECKUX
ONMBITOB B KypcaX €CTECTBEHHbIX HayK, TaK U HalpaBJIECHHOCTbIO HX Ha
(dbopMHUpOBaHHE CAMOCTOSITEIbBHOCTH JEUCTBUI TNpU TPOBEICHUU HAOIIOACHUM,
W3MEPEHUH U UCCIICIOBAHUN.

Hcnonb3oBaHue CpeACTB HAISAHOCTA M y4yeOHOTO 00OpyIOBaHUSA B
yueOHOM TIpollecce€ HampaBiIC€HO Ha BBIMOJHEHUS CIEAYIOMMX (YHKIU:
oOecreunBarOT 0o0Jiee TOJHYIO M TOYHYI0 MH(OpMaInio 00 W3ydaeMoM SIBICHHUH
WM OOBEKTE M TEM CaMbIM CHOCOOCTBYIOT IMOBBIIIEHUIO KadyecTBa OOY4YCHHUS;
MOMOTal0T B MAKCUMAJIbHON Mepe pa3BUTh MO3HABATENIbHbIE MHTEPECH YUaIllUXCs;
MOBBIIIAIOT YPOBEHb HATJSAHOCTH M JOCTYITHOCTH OOYYEHHMs; YBEITUUYHBAIOT
00BEM CaMOCTOATENbHOW pabOThl ydaluXcs Ha YPOKE U  BHEYPOUHOMU
NEeSTENBbHOCTH; CO3AAI0T YCJIOBHS ISl OpraHU3alii MPaKkTUKO-OPUEHTHUPOBAHHON
MIPOEKTHOM M MCCIEI0BATENbCKON ESITEIbHOCTH; Al0T BO3MOKHOCTh JIOCTYITHEE
U TIyOXXe pacKpbITh COJEpKaHHE Y4YeOHOro marepuana, CHOCOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS TIOJIOKUTEIIbHBIX MOTUBOB 00YUYEHUSI.

Baxnenmen wyacteto ocHameHuss Llentpa «Touka pocray sBIETCS
uudpoBas jgadbopaTopus, IEPeUYEeHb NATYMKOB KOTOPOW MO3BOJISIET MCIOJb30BaTh
3Ty Ja00paTopvI0 MPU M3YYEHUM (PU3MKH, XMMUU W Ouojorud. BBenenue B
HIKOJIHBIM 3KCHEPUMEHT HU(GPOBBIX JAaTYMKOB JJI PEruCTpaliu Pa3IndHbIX
BEJIMYMH U BO3MOXHOCTH HCIOJIB30BaTh KOMIIbIOTEp (CMapT(OH WM IJIAHILET)
11 pacyeToB U 0(OPMIICHHS PE3YyIbTaTOB OMBITOB, O3BOJISET MEPEHTH HA HOBBIH
Ka4eCTBEHHBI YPOBEHB MPOBEAECHUS U3MEPEHUM, YIIPOCTHUB MPOLIECC U3MEPEHUN U
MOBBICUB UX TOYHOCTb. [losiBieHHE LU(GPOBBIX TEXHOJOTHH B J1aOOPATOPHBIX
paboTax TOBBIIIAET HMX AaKTyaJbHOCTb UM TPUBJIEKATEJIbHOCTh B CO3HAHUU
COBPEMEHHOI'0 IIKOJbHUKA, YCHUJIMBAET HArJSIHOCTh KaK B XOJE OMNBITOB, TaK U
npu 00pabOTKE pe3yJbTAaTOB C HUCIOJB30BAHUEM NPOrPAMMHBIX CpeACTB. Jlis
HKCIIEPUMEHTOB MO OMOJIOTMM U XUMHUU 3TO SIBISETCS 3HAYMMBIM MEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/IEHUN U OMBITOB K KOJUYECTBEHHBIM 3KCIIEPUMEHTAM.

Hcnons3oBanue nudpoBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET MOIXO0/IbI
K MPOBEAECHUIO U JEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIBITOB:

Wcnonb3zoBanue UUQPPOBBIX JaTYUKOB B KAUECTBE HM3MEPHUTENIbHBIX
MHCTPYMEHTOB HU3MEHSET TMOAXOAbl K TMPOBEACHUIO NPSIMBIX H3MEpEHUil
(bU3UYECKUX BEIMYNH.

TpaiuMOHHO B  KAayecTBE CPEIACTB M3MEPEHHs  HCIIOJIb30BAIUCh
OpocTeilliie WHCTPYMEHTHI (pbhlUaXKHbIE BEChl W PAa3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPEJIOUHBIE MPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanne 1mu@poBbIX JAaTYUKOB MO3BOJSET HA COBEPILIEHHO JIPYroM
KAueCTBEHHOM YPOBHE MPOU3BOAUTH W3MEPEHHS] BPEMEHH, PACCTOSHUS, HMETh
BO3MOKHOCTh PErHMCTPUPOBaTh M HAOMIOAATh HW3MEHEHUE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIIepaTypa, JEKTPUUECKOE HAMPSHKEHUE, CHIIa TOKA U T. [I.

OTHU BO3MOXKHOCTH TO3BOJIIOT, HAllPUMEDP, HA YPOKax (PUBUKHU C BBICOKOM
TOYHOCTBIO U3MEPUTHh MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0ocsl HEPAaBHOMEPHO,
HaOMIoAaTh B JUHAMUKE MPOLECC IEKTPOMATHUTHON MHAYKIIMH, BOZHUKHOBEHHE



U W3MEHEHHE HHIYKIMOHHOTO TOKa, HCCIEJOBATh H3MEHEHHE TEeMIepaTyphl C
TEYEHUEM BPEMEHH B MIPOIIECCE YCTAHOBJICHHS TEIJIOBOIO PABHOBECUS U T.1I.

Ha ypokax Guosioruu nosiBisieTcsi BO3MOXHOCTb MOTYYUTh KOJTUYECTBEHHBIE
JaHHbIE TPU MPOBEJCHUM OINBITOB, HANpPUMEp: MpHU OlpeAesieHud (aKTOpoB,
BIIMSIONIMX Ha CKOPOCTh Ipoliecca (POTOCUHTE3a, MPU U3YUYECHHUH JbIXaHUs KOpPHEH
U JIUCTHEB, PU UCCIEAOBAHUM YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuM Ha KOJWYECTBEHHBIN YPOBEHb MEPEXOAT MPAKTUUCCKUE
paboThI MO U3YyUYEHUIO MPOIlecca AIEKTPOIIN3a, UCCIEA0BaHNE SK30TEPMUUECKHUX U
HHAOTEPMUYECKUX PEaKIMid, TEIIoBOro 3¢¢ekra ropeHuss Tommsa U T. A. C
HCIIOJIb30BaHUEM TPATUIMOHHBIX «aHAJIOTOBBIX» CPEICTB MOJOOHBIE M3MEPEHUS
BBITMIOJIHUTh HEBO3MOXHO. OHAKO, MpHU nepexojie Ha HUppoBYIO 1a00paToOpuIo B
TEMaTUYECKOM IIJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JIOMOJHUTEIBHOE
Bpems 1 o0yueHus: paboTe ¢ JaTYMKaMu, BKIIIoYas COOPKY SKCIEPUMEHTAIBHOM
YCTAaHOBKHU C JATYMKAMU, CHSTHE MOKAa3aHUM C IKpaHa KOMIbIOTEpA, ONpeIeICHUE
MOTPEIIHOCTEN U3MEPEHUM.

s pabGoThl ¢ THMQPPOBBIMH JaTYNKAMU HCTIOJIB3YETCS CIHEIHATIbHOE
nporpaMMHOe oOecriedeHne, YCTaHOBIEHHOE Ha KOMITbIOTep. [IJIsi KOMMyHHKAIIH
UQPOBBIX JATYUKOB, 3aMUCA M XpaHEHHs WHQPOpPMAIMU, TOJYyYEHHOW C UX
MOMOILBIO, LU(PPOBaAs JTAOOPATOPUSI MCHOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEOOXOUMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIIEYCHHUEM.

Hcnonb30BaHne KOMIBIOTEPHOH  (QOPMBI  PETUCTPALMU  MOJIYYCHHBIX
3HaYEHUM M TOCTPOEHUs TIpadUKOB M3MEHSET MOJIXOJAbl K O(QOPMIICHUIO
71a00paTOPHBIX U MPAKTUYECKUX PAOOT 00yUarOIIMMHUCS.

JlaHnHble, TMOJIY4YeHHbIE HPU TMOMOIIM IH(PPOBBIX IAaTYUKOB, BHOCSTCS B
AJIEKTPOHHBIE TAOJHULBI, YTO TMO3BOJSIET CTPOUTH TIpadUKH 3aBHUCHUMOCTEH
UCCJIETyeMbIX BEJIMYMH Ha 3KpaHe Kommbiorepa. Ha ocHoBaHuuM 3TuX rpaduxos
JeNaTh BBIBOJBI O XapaKTepe 3aBHCUMOCTH BEIMYMH OT BPEMEHU WIIM JAPYTUX
nmapameTpoB. Ha yriayOimeHHOM ypoBHE I1esnecoo0pa3Ho oOydaTh MPOBOJUTH
anMpPOKCUMAITUIO BEIOPAHHBIX TOYEK HTOTOBOM rpaduuecKor 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TIO3BOJISIIOT aBTOMATH3WPOBATh PYTUHHBIC
OpoleAyphl  3aloJIHEHUs  TaOJWI, BBINOJHEHHE OJHOTHIHBIX  PacyeToB,
noctpoenusi rpadukos. I[{udposas dorokamepa moszsomnsier choTtorpadupoBaTh
cOOpaHHYI0 SKCHEPUMEHTAJIbHYI0 YCTAHOBKY M NpHUKpenuTh (ororpaduio B
AJIEKTPOHHBIN OoTueT. Takum 00pa3oM, OCYIIECTBIISETCS MEPEXOA K OPOPMIICHUIO
AJIIEKTPOHHOTO OTYe€Ta O TPOACTAHHOM OSKCIEPUMEHTE, TPOCKTHOW WM
HCCIIeIOBATEIIbCKOM pabdoTe.

B0o3MOXKHOCTP  MCHOJB30BaHUS  BUJCOHAONIONEHUS 33  IMPOLIECCOM
BBIMIOJIHEHUSI TPAKTUYECKUX pabOoT oO0ydarolmMMHCS HW3MEHSIET MOAXOJbl K
OIICHUBAHUIO PadoT.

DNEeKTPOHHBIA OTYET O TMPOJIETAHHOM MPAKTUUYECKOW paboTe MOXKET
COTPOBOXAATHCA MPHUKpPEIUIeHHOW (hoTorpadueii, KoTopas MO3BOJISET OICHUBAThH
MPaBHJIBHOCTh COOPAaHHOW OSKCIIEPUMEHTAIbHOW YCTAaHOBKH, OoOJee MOJHO
OTPEAENATh  TMOJHOTY MW  TPAaBWIBHOCTh  TPOJEIAHHOTO  HCCIEIOBAHMUS,
aHAJIM3UPOBATh JTOCTOBEPHOCTH MPEJCTABICHHBIX JKCIEPUMEHTANBHBIX JaHHBIX.
[Ipr OHOBpEMEHHOM BBIMOJHEHUH DPAa3HBIMU TPyNIaMH OOYYarOIIUXCS Pa3HBIX



MCCJIEIOBATENLCKUX PAbOT IeIecO00pa3HO HCIONIh30BaTh BUJIC03AMUCHh BCETO
xojla pabor. B »TOM cCilydae OLIGHMBAaThCS MOTYT HE TOJBKO MPEIMETHBIC
pe3yNbTaThl, CBA3aHHBIE C MPOBEJECHUEM KOHKPETHOI'O JKCIEPUMEHTa, HO H
KOMMYHUKATUBHbIE M  PEryJSTUBHbIC JCHCTBUA: IJIAHUPOBaHUE pPalOTHI,
OTCIIeKUBAaHUE XoAa pPaOOThl, KOPPEKIMs IJaHa padoThl, KOMMYHHUKALUS B
COBMECTHOM IEATEIIbHOCTH, Hauuue (MM OTCYTCTBHE) KOH(MIUKTOB M CIIOCOOBI
WX peIICHUSI.

Hcnons3zoBanue 1mudpoBbIx 1a60paTOpuii CYIMIECTBEHHO PACIIUPSIET CIIEKTP
BO3MOXKHBIX OIIBITOB W WCCJIEIOBAHUN, OCOOCHHO JTO KAacaeTcs W3y4YCHUS
OMOJIOTHH U XUMHUHU.

Pacmiupenue cnexktpa BO3MOXXHOCTEH MOXKHO MPOWLIIOCTPUPOBATH HA
npuMepe U3Y4YCHUsS DJICKTPOMArHUTHOW WHAYKIUH B Kypce (usuku. I[lpu
WCITOJIb30BAaHUHU CTPEIIOYHOTO aMIlepMeTpa TPAIUIIMOHHO HAOIIOJAI0OT JHUIIb (PaKT
BO3HMKHOBEHUSI HWHIYKIIMOHHOTO TOKAa B TIPOBOJHUKE W U3MEHEHHE €ro
HaIpaBJeHUs NPU U3MEHEHUH CKOPOCTH BHECEHHS] MarHUTa WM €ro MOJIIPHOCTH.
Ncnonb3oBanre nudpoBOToO JaT4yuKa MO3BOJSET MOIYyUYUTh octmuiorpammy 3/(C
WHIYKIIMW, BO3HHMKAIONMIEH B KaTyIIKe, MPH TPOJETe Yepe3 Hee MarHuTa. ITo
MO3BOJISIET CpPaBHUBATh 3HA4YeHUs MakcuMaidbHBIX OJIC mpm mposjere depes
KAaTyIIKy MarHuTa C pa3HbIMA CKOPOCTSAMH W C pPa3HOH MOJSPHOCTHIO,
aHAJTM3UPOBATh BU/T TIOJTyICHHOU 3aBUCUMOCTH, KOHCTPYHUPOBATh
AKCIIEPUMEHTAJILHBIC 331291 110 U3YYCHHIO DJIIEKTPOMATrHUTHOW MHTYKIIUH.

[udposas maboparopusi MO3BOJSIET OPTraHU30BATH MPOCKTHYIO U y4eOHO-
MCCJIEIOBATENLCKYIO JCSITEIBHOCTh MKOJLHUKOB KaK B PaMKax yYPOKOB, TaK M BO
BHEYPOUYHOU AesTenbHOCTH. Hamuure pasHooOpa3HbIX MU(PPOBHIX JATYNKOB JAET
BO3MOKHOCTh TPOBOJUTH CaMbl€ Pa3HOOOpa3HbIC HMCCIENOBAHUS, OMHUPAsCh Ha
MHTEpeChl o0ydarmuxca. B kadecTBe nmpumMepa MOKHO MPUBECTH WCCIIEIOBAHMS
DKOJIOTUYCCKON HANpaBJICHHOCTH TI0 BBIABICHUIO (DAaKTOPOB  3arps3HCHUS
OKPYXKAIOIIEH CPeIbl, U3yUYECHUIO YKOJOTHIECKOTO COCTOSTHHS TTOMEIIICHHH IITKOJTBI,
MOYBBI, BO3JyXa B HACEICHHOM MyHKTe W T.A. McciemoBarenbckue pabOThI C
HCIIOJb30BaHNEM ITU(POBBIX JATYMKOB Iieiecoo0pa3Ho npeaiarath yyammmes 10-
11 kmaccoB B pamkax oOsA3aTENbHOW i HUX NPOEKTHOW JI€ATEIbHOCTH.
BrITTonTHEHNE TaKMX TPOCKTOB SBIISICTCS OCHOBAaHUEM JJII OIICHKH HE TOJBKO
YpOBHSI C(HOPMHPOBAHHOCTH TPEIMETHBIX PE3yJbTaTOB, HO HMTOTOBOM OIICHKH
JOCTIDKEHUST METanpeIMETHBIX PE3ylbTaTOB OOyUYEHUS: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHMBAIOTCSA KaK B MPOIECCE MPOBeNeHUsI pabOThI, TaK U B Ipoliecce
3aIATHI MPOEKTA WM UCCIEOBAHUS) U PETYJISTUBHBIX (KOTOPHIC OIICHUBAIOTCS B
MIPOIIECCE BBHIOTHEHUS TIPOEKTA).

OcHarienue i U3ydeHus: (GU3MKU TMPEACTABICHO B BHJE O0OpYIOBaHUS
JUIS IEMOHCTPAIIMOHHBIX OMBITOB M 000pYyJOBaHUS I JIAOOPaTOPHBIX PaboOT H
YYCHHYECKUX OIBITOB, BKIIOYAas OOIIyI0 11 €CTeCTBEHHOHAYYHOTO ITUKJIA
uudpoByro naboparoputo, a Takke HUGPOBYHO JabopaTopuro 1o (usuke (Kak
JOTIOJTHUTENbHBIN ANEMEHT JIJIsl yT1yOJI€HHOTO U3yYeHHS] (PUBHUKH ).

JleMOHCTpalMOHHOE o0opynoBaHue obecrieunBaeT BO3MOYXHOCTh
HaOII0/IeHUsT OOJIBIIMHCTBA M3Yy4YaeMbIX SIBJICHUM, MPOILIECCOB M 3aKOHOB. IJTO
BO3MOYKHO TIPH OINTHMAJbHOM COYECTAHWH AHAJIOTOBBIX M ITU(QPOBBIX CPEICTB



HaOJI0/IeHUs], aHaIu3a u3MepuTenbHol nundopmanuu. Tak, Hanpumep, IS Kypca
(GU3UKM OCHOBHOM WIKOJBI €CTh BO3MOXHOCTbH JIEMOHCTPAIMM KJIACCHYECKUX
JEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: MajaeHue Ted B TpyOke HbroToHa,
JEMOHCTpalus AeHCTBUSL aTMOC(epHOro aaBieHus, 3akoHa I[lackais, n3aMeHeHus
oObeMa Tel Mpu HarpeBaHUU (OXJIAXKIECHUHU), IPUTSHKEHUS MOJIEKYJ U T.11. Habop
0 3JIEKTPOCTATUKE JTAET BO3MOXKHOCTh AEMOHCTPAIIMU JIEKTPU3AIIMH TEJ, 3aKOHA
COXpPaHEHUs 3apsa, TUHUN HAMPSHKEHHOCTH 3JIEKTPUIESCKOTO TOJSI U T.Jl. © MOXKET
UCIIOJIb30BAThCS KaK 8 Kilacce MPU M3yYEHUU DJICKTPOMArHUTHBIX SBJICHUM, TaK U
B 10 kJ1acce npu U3y4eHHUH JIEKTPOCTATHUKHU.

[Ipn mpoBeneHUM JEMOHCTPAIIMOHHBIX OMBITOB JIOJDKHBI COOIIOAATHCS
TpeOOBaHUS K MX HAIJISIIHOCTH (SCHAas M TOHATHAs IIOCTAHOBKA OIBITA),
BUIUMOCTH JUIsl BCEX YdYallMXcs Kiacca (MpU HaJIMYMK MEJKUX JeTajei
UCIIONIB3YETCSl UX YBEJIMUEHHOE HW300paKeHHe TMpH MOMOIIM BeO-KaMephl),
AMOIIMOHAJIBHOCTH U, TI0 BO3MO>KHOCTH, 3aHUMATEIbHOCTU (JEMOHCTPALMOHHBIN
OMBIT JOJHKEH BBI3bIBATh MHTEPEC yUaIUXCs, CO3/1aBaTh MOTHBAIMIO K U3yYEHUIO
npeaMera) ¥ yOeauTenbHOCTH (TOKa3biBaTh TOT A(MQPEKT, Ha JAEMOHCTPAIUIO
KOTOPOTO OH OBbLJT HAIlpaBJICH).

Opnako peanu3anus JAESITEIBHOCTHOTO TMOJX0Ja B 00ydeHUU (uU3MKe
MEPEHOCUT aKIEHT C JEMOHCTPAIIMOHHOTO OJKCIIEPUMEHTa Ha YYCHUYECKHUH.
Hanpumep, mo MexaHuKe HCCIEAOBaHHE KHHEMAaTHYECKHX 3aKOHOMEpPHOCTEH,
3aKOHOB JIMHAMUKH, KOJIEOATENIbHBIX JBI)KEHUN TMEPEHECEHO B YYEHUYECKH
HKCIIEPUMEHT C COOTBETCTBYIOIIUM HaOOpoM oOopynoBanus. [lpu wuzydenun
AJIEKTPOJMHAMUKH JIabopaTOpHOE OOOpYJOBaHHE TMO3BOJSET HCCIEI0BaTh HE
TOJIbKO 3aKOHBI TIOCTOSHHOTO TOKa, HO C HCIOJb30BAaHUEM KOMIIbIOTEPHOTO
ocuusuiorpada Mo3BOJSET MPOHAOIIOAATh U UCCIENOBATh 3JIEKTPUUYECKUE MU
NEPEeMEHHOTO TOKa, OJIOK AMOJOB IO3BOJISIET HCCIEI0BaTh BOJbTaMIIEPHBIE
XapaKTepUCTUKU Juojaa. Ilpu u3ydeHuM ONTHKU J1abopaTopHOE O0OpYAOBaHUE
MO3BOJIACT W3YYHUTh 3aKOHBI T€OMETPUYECKOW ONTHKH (IIPEIOMIICHHWE CBETa B
MONYIWJIMHAPE U MOJTydYeHHEe N300paXeHHsI B JIMH3aX) U MTPOHAOII0IaTh OCHOBHBIE
SBJICHHSI BOJIHOBOM ONTUKHU (MHTEepdEpeHUrs M MOJsApU3alus), HCCIEI0BaTh
audpakuuo cBeTa (Iu(paKkIMOHHAs pELIETKa).

B cooTBeTcTBHM ¢ TpeAMETHBIMH pe3yjibTaTamMu OOy4deHHs (U3HKe
o0opyZ0BaHuE JIJIsl YYEHUYECKUX ONBITOB 00ECIIEUMBAET MPOBEJICHUE CIETYIOUIUX
TUIOB padoT, CTPYIIUPOBAHHBIX MO BHJAM JAESITEIbHOCTH, HE3aBUCHUMO OT HX
TEMaTU4YE€CKON MPUHAIIEKHOCTH:

1. IlpoBenenue npsAMbIX H3MEPEHUN (U3MUECKUX BEIMYMH (U3MEpEeHHE
Macchl, 00bEMa JKUIKOCTH, TEMIIEpaTypbl KUAKOCTH, CHJIbI, CHJIBI TOKa,
HaIpPsHKEHUS) C UCTIOIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB.

2. IIpoBepka 3alaHHBIX MPEANOIOKEHUN (IPSIMble U3MEPEHUS (PU3NUECKUX
BEJIMUYMH W CPAaBHEHHME 3a/laHHBIX COOTHOIIEHWH Mexay HumH). Hampumep:
MpOBEpKa YCJIOBMI IUTABaHMS TEJ, YCJIOBHI pPAaBHOBECHs pblyara U OJIOKOB,
3aKOHOMEPHOCTEH  MOCJENOBAaTEIbHOTO0 U NApaJyIeIbHOTO  COEIMHEHHS
MPOBOJHUKOB H T. [I.

3. Pacder mo moy4eHHBIM pe3yiabTaTaM MPsIMBbIX H3MEPEHUN 3aBUCHMOTO OT
HUX MapameTpa (B OCHOBHOM IIKOJE) U KocBeHHbIe nu3mepenus (B 10-11 knaccax).



Hanpumep: yckopeHue Tena MNpu PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOpPEHUE
CBOOOJHOTO TMaJIEHUs, )KECTKOCTh MPYKUHBI, KOAP(HUIIUEHT TPEHUS CKOJIbKECHHUS,
MexaHuveckas paboTa u MOIIHOCTG U T. 1.

4. HaGnroieHue sIBIEHUI M TOCTAHOBKA OMNBITOB (Ha KAYECTBEHHOM YPOBHE)
Mo OOHApYy>KEHHIO (AKTOPOB, BIHUAIOIIMX HA MPOTEKAaHUE [AHHBIX SIBICHUMU.
Hampumep: npsimosinHeliHOE pacpOoCTpaHEHUE CBETA, AUCIIEPCUs CBETA; U3yUCHHE
CBOMCTB M300paKE€HUS B IJIOCKOM 3€pKaJie U T. II.

5. UccaenoBanne 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYHUHBI OT APYTOH C
Ipe/ICTaBICHUEM PEe3yJIbTaTOB B BUJE Ipaduka W pacueTra MCKOMOIO MapameTpa.
Hanpumep: 3aBUCHMOCTH MyTH PaBHOMEPHO [BIXKYIIETOCS Tela OT BPEMEHH
JBVOKEHUSI TeJa; CWJIbl TPEHHUS CKOJBKEHHS OT CHJIbI HOPMAaJbHOTO JAaBJICHHS,
KadecTBa OOpabOOTKM TOBEPXHOCTEH TEM W HE3aBUCHUMOCTU CHJIBI TPEHHUS OT
IUIOIIA/Id COTPUKOCHOBEHHUS TEN;, CUJIbl YNPYTrOCTH OT YAJWHEHUS MPYKUHBI,
BBITAJIKMBAIONICH CHJIBI OT O0OBEMA MOTPYKEHHOW YacTU Tejda M OT IJIOTHOCTH
KUIAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TNIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO U T.JI.

JlaGopatopHoe o0opynoBaHue obecrieuynBaeT CaMOCTOSITEITbHBIIN
YUYEHUYECKUH OKCIIEPUMEHT, KOTOPBIH MOXET HWMETh pa3iudHble (HOPMEIL:
(GpOoHTaNBHBIN SKCIEPUMEHT ((POHTANIbHBIE OMBITHI U JaOOpaTOpHBIE PadOTHI),
paboThl  MpaKTUKyMa, Y4eOHO-UCCIEAOBAaTEIbLCKUE pPabOThl U MPOEKTHI
HKCIIEPUMEHTAIBHOIO Xapaktepa. lIpu 3TOM HOPMaTHUBHO-00S3aTENbHBIM BHE
3aBUCUMOCTH OT YpOBHSI u3yueHUs GU3NKK (0a30BbIM WM yrayOJCHHBIN) |
oOpa3oBaTenbHOM MporpamMmbl (OCHOBHAsE WJIM CPEAHSS IIKOJA) SIBISETCS
(bpoHTaNbHBIN 3KcIepUMEHT. IMeHHO mocpeacTBOM (PPOHTAIIBHOTO 3KCIIEpUMEHTA
JOCTUTAIOTCSl TPEAMETHbIE pe3yNbTaThl SKCIEPUMEHTATIHOTO XapakTepa, a
yUYalIMMHUCSl OCBAMBAIOTCSI CHOCOOBI JEMCTBUI, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE MSITH THIAM paboT. JIJabopaTopHbIil MPaKTUKYM I€1ecO000pa3eH TOIbKO MPH
yIiyOJIEHHOM YPOBHE U3YUYEHUS IIPEIMETA.

OnTuUManbHBIM ISl TOCTIDKEHUS IIeNiell  TpoBeAeHHS (PpOHTAIBLHOTO
HKCIIEPUMEHTA SBJIIETCS MPEJACTaBICHUE JIA0OPATOPHOTO OOOPYNOBAHHS H
MaTepUajIoB B BUAEC TEMATUYECKUX KOMIUIEKTOB MO MEXaHUKE, MOJIEKYISIPHOM
¢bu3nKe, PIEKTPUUECTBY W ONTUKE. VICMONb30BaHHE TEeMATHUYECKUX KOMILJICKTOB
crocoOCTBYeT (OPMHPOBAHUIO TAaKOTO Ba)XHEWIIEro yMEHHUs, Kak moadop
ydauuMucs 00O0pyJOBaHHS B COOTBETCTBUM C LEJIbI0 HCCIENOBAaHUS U3
M30BITOYHON HOMEHKJIATYpPbl MPEIVIOKEHHOTO KOMILUIEKTA; MO3BOJISET MPOBOIUTH
HKCIIEPUMEHTAJIbHYI0 pabOTy Ha JI0OOM JTame ypoKa; yMEHBUIAET TPYIOBbIE
3aTpaThl YYHMTENs 0pU MOJITOTOBKE K YpOKaMm, IIOCKOJIbKY He TpeodyeTcs
NEPEKOMIIOHOBKA 000PY/1I0BaHUS B COOTBETCTBHHU C 33JJa4aMU KOHKPETHOI'O YpOKa.

[Ipu mIaHUpPOBAaHUU TPAKTUYECKUX PAOOT BAXKHO HMMETh B BHUAY, YTO
peIMEeTHBIC Pe3ybTaThl HKCIIEPUMEHTATHFHOTO XapaKkTepa MOTYT OBITh OCBOCHBI
TOJIBKO MPH ONTUMAIBHOM COYETAaHHH KPATKOBPEMEHHBIX (PPOHTAIBHBIX OTBITOB U
OJIHOYACOBBIX JIAOOPATOPHBIX padOT.

Baxnoe 3HaueHme wuMmeer TOT (akT, 4YTO B COCTaB (POHTAIBLHOTO
000pyIOBaHUS HapsIy C aHAIIOTOBBIMH BXOST U IIU(PPOBIE CPECTBA U3MEPECHUSI.
K HUM OTHOCSTCS MEKTPOHHBIN CEKYHIOMEp C JAaTYUKAMH, HJIEKTPOHHBIE BECHI U



naTyukd  nMdpoBolr  jmaboparopuu. Takum 00pazoMm, TMpU  MPOBEICHUU
(pOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMATCA C
AJIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUN U BHIYMCIICHUH.

briok oGopynoBanus sl yUeHHUUECKUX padboT no ¢usuke chopMupoBaH Ha
0a3e mnepeuyHs OOOpYIOBaHUA [Jisi MPOBEACHUS OCHOBHOTO TOCYAapCTBEHHOIO
sK3aMeHa 1o ¢usuke. Mcrnonas3oBaHue mpuoOoOpoB U 000PyA0BaHUS C €AMHBIMH IS
BCeX  OOydYaloIMXCAd  XapaKTepUCTUKAaMU  TO3BOJISIET  CTaHAAPTU3UPOBATH
MPOIIEYPhl  BBHITIOJHEHUS OKCIIEPUMEHTAIbHBIX 3aJlaHUi Ha JK3aMeHE W
o0ecnevnTh HaJIe)KHYIO OLIEHKY Pe3yJIbTaTOB Ha OCHOBAHUU 3KCIEPTHOM MPOBEPKU
oTBeTOB oOyuaromuxcs. [Ipm 3ToM ocHOBaHHMEM ISl BBIBOJA O HPAaBHIBHOCTU
MPOBEICHMS] JAHHOTO OIBITA SIBIISIOTCS PE3YIbTaThl, MOJYyYCHHBIC YYaITUMUCS
MOCPEACTBOM MPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3MUECKUX BEIHYUH.

HaGop i mnpoBeaeHHs OCHOBHOTO —TOCYJApCTBEHHOTO — dK3aMeHa
oOecrieunBaer  pa3pabOTKy  HECKOJIBKMX  OJHOTHUIHBIX  3aJaHUd  TIpH
UCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBAaHMS C Pa3HBIMU XapaKTEPUCTUKAMHU.
OTOT MOAXOJ Ies1eco00pa3HO MCIOJIb30BaTh U MPU MPOBEAECHUU (HPOHTAIBHBIX
OMbITOB M JabopaTopHbIX paboT. Hampumep, mnpu npoBeaeHUM HCCIETOBAHUS
3aBHCHMOCTH CHJIBI TOKa OT HAIPsDKCHUS MOKHO BBIICTUTH B KJlacce TPYIIIIHI,
KOTOpble OyAyT NpPOBOAUTH JAHHOE MCCIENOBAHUE, HCIOJb3Yys PE3UCTOPHI C
pa3HBIM CONPOTHBJIICHWEM, M JaMmouky. [lo pe3ympTaTaM MOXHO CpaBHHUTH
MOJIYYeHHBIC 3aBUCUMOCTH, OOCYJUTh TPAaHUIIBI BBITTOJIHEHHs 3akoHa Oma Jyis
y4acTKa LEMu, ONPEeIUTb COPOTUBICHUS PE3UCTOPOB.

Cnemxyer OTMETUTh, 4YTO TMpPH NPOBEACHUH (POHTAIBHBIX OIBITOB U
nabopaTopHBIX pabOT B OCHOBHOW IIIKOJIE TPEOYeTCs 3alucCh PE3YJIbTaTOB BCEX
NpSAMBIX HM3MEpPEHUH C ydeToM aOCOJIOTHOM TMOTPenIHOCTH. 371eCh TIpH
UCIIOJIb30BAaHUU  TPAJUIIMOHHOTO 00O0pynOBaHUS (MEH3YpOK, JHHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB M BOJBTMETPOB aA0COIIOTHYIO
MOTPENIHOCTh 1I€JIECO00pa3HO CBS3BIBATH C LEHOM JeneHus npubopa, a mpH
nepexofe K LUPPOBBIM HHCTpyMeHTaM (LM(GpPOBBIE BEChl M JNATYUKH) YUHTh
paboTaTth C ONUCAHUAMM 3THX NPUOOPOB, BBLACHAS JaHHbIE 00 aOCONIOTHOM
MOTPEUIHOCTH, MO0 MpearaTb 3Ha4YeHUe MOrPEIIHOCTH B TEKCTE 3aJaHHM.

[Ipu mnpoBeneHUM UCCIAEAOBAHUS 3aBUCUMOCTEH OJHOM (pusznueckoit
BEJIMUMHBI OT JPYrod ydaliuecs JOJDKHBI OCBOMTH TOCTpOCHHE TpaduKoB C
yKa3aHueM a0COJIIOTHBIX MOTPEIIHOCTEH, a Mpu MpoBeIeHUU paboT Ha MPOBEPKY
MPEANOJIOKEHU — YMETh CpPaBHUBATh 3HAYECHHS JIBYX MPSIMBIX H3MEPEHUN C
y4eToM aOCOJIFOTHOM MOTrpenIHOCTH (HalpuMep, MyTEM CpPaBHEHHS HHTEPBAJIOB
MOJIYYCHHBIX 3HAYeHWM Ha 4YuciaoBod ocu). I[lpoBegeHwe wu3MepeHuint W
uccinenoBannii B kypce ¢u3uku 10-11 K1accoB MOMOTHSIOTCS HCIOJIB30BAHHEM
OTHOCUTEJBHBIX TOTPEIIHOCTEH, YyJalluecs OJDKHBI HAyYWUThCS PACCUUTHIBATH
OTHOCHUTENbHBIC TOTPEIIHOCTH B TMPOCTEUIINX CIy4yasX NPSIMBIX H3MEPEHUU U
CpPaBHMBATh TOYHOCTH PA3IMYHBIX U3MEPEHUIA.

OO0paimaeM BHUMaHHE, YTO OIIEHMBAaHUE JIAOOPATOPHBIX PAOOT JOJKHO
0a3upoBaThCs, KaK M B KPUTEPHUSX OIECHUBAHUS IKCIEPUMEHTATBHBIX 3aTaHUIM
KM OI'D, nHe Ha mnpaBuibHOCTU oOQopmiieHHS oOT4eTa O pabore, a Ha



MPaBUJILHOCTH JIEUCTBHIM TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHUIO
noKazaHuil npuodopoB.

OcHamienue s  U3ydeHUss OMOJIOTMM  TPEJICTABICHO KOMIUIEKTaMHU
JEMOHCTPALIMOHHBIX BJIAXKHBIX MPEnapaTroB, repdaprueB W KOJUIEKIHUI MO pa3HbIM
TeMaM Kypca OHWOJIOrMH, a Takxke IudpoBol jgabopartopued sl MpPOBEACHUS
npakTuyeckux padbot. Kpome Toro, npu uzy4eHun OMOJIOTUN MOKET UCTIOJIb30BATh
uudpoBas nadoparopuss Mo OHUOJOTUMU (KAK JOMOJHUTENbHBIA DJIEMEHT ISl
yIayOJIEeHHOTO U3yUeHUs Kypca).

B yuebGHOM mporecce yuwammuecs JODKHBI IOJYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCTIPUATHS M3Y4YaEMBbIX SIBIICHUN U 00heKTOB. OJIHAKO M3ydaeMbIe
SBJICHUSI U1 OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEACTBEHHO BOCIIPOHM3BEICHBI
WM TOKa3aHbl B yueOHOM moMmemnieHnd. B atom ciiydae ydueOHOoe oOopymoBaHue
JaeT BO3MOXHOCTh HUX BOCIPOM3BECTH OMNOCPENIOBAHO, Yepe3 KOJUICKIIHIO,
repOapHblii TUCT, MUKPOIIpEnapaT, MOJeb, BUA€O(QparMeHT | T.I1.

Bnaxxuele mnpenapaThl TPENCTaBIAIOT CO0OW HaTypajbHble OOBEKTHI,
CMOHTHUPOBAaHHBIE Ha CTEKJISHHOW IIJJaCTUHKE W ONYIICHHBIE B CTCKJISTHHBIN
WIMHIP C KOHCEPBHUPYIOMICH >KUIKOCTHIO, JIMOO TPEICTABICHHBIE B IUIACTHKE.
3nmech mpemyIararTCs TOTAIbHBIC IMpENapaThl, MO3BOJIAIONIME W3ydaTh BHEITHEE
CTPOCHHME OpraHu3Ma WM ero yactH, (Hanpumep: «KopeHb 6000BOro pacTeHus ¢
KkiyOeHpkamMm», «['amroka»); aHaTOMUYECKUE TpernaparThl, MpeaHa3HAYeHHbIC IS
M3Y4YCHUs] BHYTPEHHETO CTPOEHHWS OpraHM3Ma WM €ro OpraHoB (Hampumep:
«BuyTpeHHee cTpoeHue JATYmIKN», «BHyTpeHHee CTpOoeHuEe  MTHUIIBIY);
OMONOTUYECKUE TIpermapathl, JArONIMe TMPEACTABICHUE O CTaAusIX pPa3BUTHSA
opranuszma (Hampumep: «Pa3Buthe KOCTHUCTOM pbHIOBIY, «Pa3BUTHE KYypHIIBD).
Brnaxubie mpemaparhl UCHOJB3YIOTCS KaK pa3laTOYHbIA MaTepuai B IMPOIECcCe
JEMOHCTPAIUU TIPU M3YYCHUH HOBOTO MaTepHaia WiId B TPOLECCE BBITTOJHECHUS
MPAKTHUECKUX 3aJaHHid, pa3paO0OTaHHBIX HA KX OCHOBE.

['epOapun — coOpaHue MNPECCOBAHHBIX, 3aCYHICHHBIX PACTEHUM WM UX
JacTeld TOMOTar0T M3y4yaTh pacTeHHe B KaOWHETe W y3HaBaTh €ro B MPHUPOJE, a
repOapuzaiys — HauboJiee MPOCTON croco0 COXpaHEHUsI PACTEHUN W UX 4YacTel B
TEUCHHE NJIUTEIILHOTO BpeMeHH. B mepedne mpesuiaraeTcsi CHUCTEMAaTUYECKUI
repOapuil (Hampumep, «OCHOBHBbIE TPYNIBI PacTeHHiI») U repOapuil mo obiiei
Owonoruu  (KOTOpPBIM  TMO3BOJSET  MPOWLIIOCTPUPOBATH  HM3MEHUYMBOCTD,
HCKYCCTBEHHBI OTOOp, CHCTEMaTHYECKHE KaTeropuu | BUI000pa3oOBaHUE,
JUBEPTCHIIMSI M KOHBEPIEHIIMS, TOMOJIOTMYHBIE U aHAJOTUYHBIC OpPTraHbI,
pyIMMEHTapHBIE OpraHbl, apomopdo3, uauoamantanus (GEHOTHN W TEHOTHII,
MOJIUTUIONINSI, OTJAJCHHAass TUOpUIM3alMs, B3aUMOJCUCTBHE PACTCHHH C
abnotnueckumMu (GakTopaMu Cpe/ibl, B3aUMOJICUCTBUE PACTCHUM C OMOTUYECKUM
dakTopamu cpenni). ['epOapHbIii MaTepuan UCHOJIB3YIOT KaK pa3aaTOYHbIN
MaTepuan I8 JEMOHCTpAallMM M3y4aeMbIX OOBEKTOB, JJS  BBITOJHEHHS
MPAKTUUECKHUX 3aJaHUN TPU 3aKPEIUICHUH MaTepuasia Wi AUarHOCTUKHA y4eOHBIX
pE3yNbTATOB.

Taxxe mpeacTaBIeHbl KOJUIGKIIMU — HAOOpPHI MPEAMETOB WM BEIIECTB,
noI00paHHBIX MO0 OMpeAeNeHHBIM Tpu3HakaM. OO0bEKTaMH HX MOTYT OBITh
pacmpaBlIeHHbIE M  3acCylIEHHbIE HACEKOMBIE, PAaKOOOpas3HbIE, PAKOBHHBI



MOJITIOCKOB, OTJEJIbHbIE YacTH CKEJIETOB YXHUBOTHBIX. B KOJIEKIMSIX COYETArOT
HaTypajbHble OOBEKTHI C UX M300pa’KEHHWEM B BUJE PUCYHKOB WIM MYJISKEH —
umutauui. [lpemnoxenHpie B rnepeyHe MOP(OJOTHYECKHE KOJJIEKIUU JaloT
MIPE/ICTABIICHUE O BHEIIHEM CTPOCHWM OPraHOB WM HX 4YacTeH, IMO3BOJISIOT
MPOBOJIUTH CPABHEHUS OOBEKTOB, BBISICHATH UX OOIME YEPThl U YEPTHI Pa3IUuMs
(manmpumep: «lIpencraBuTenu OTPsIAOB HACEKOMBIX» M Jp.); OOIIEOMOIOTHYECKUE
KOJUISKIIUA ~TIO3BOJISIIOT ~ BBUSICHSATH B3aMMOCBSI3M B OPTaHMYECKOM  MUpE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, MPOCIEKUBATH OOIIEONOIIOTUYECKUE
3akoHOMepHOCTH (Hampumep: «lIpuMepbl 3alUTHBIX NPUCIIOCOONECHUN Yy
HacekoMbIx»). Komneknuu, kak u Tepbapum, HUCHOJB3YIOT KaK pPa3gaTOUYHBIH
Marepuan JUIA  JIEMOHCTpAaIliid HW3y4aeMbIX OOBEKTOB, [IJIi  BBITOJHECHHUS
MPAKTUUECKUX 33JaHUN MPU 3aKPEIUICHUU MaTepualia WId JUarHOCTUKUA y4eOHbBIX
pE3yNbTATOB.

O3HakOMIJIEHHE YyYalIuXxcsl € MHUKPOCKOIHUYECKUM CTPOEHUEM JKHUBBIX
OpraHM3MOB — OJHAa W3 TJABHEWIIMX 3aay HAyKH, IO3BOJSIONIMX MOJBECTH
IIKOJIbHUKOB K TMOHWUMAaHHWIO €IWHCTBA OpPraHMYECKOTo Mupa. s mpoBeneHwHs
7a00paTopHbIX paboT B HUGPOBYIO J1a0OPATOPUIO BKJIIOUYEH MHUKPOCKOI, a B
KOMILJIEKTE MOCYAbl U 000pYyAOBaHMS 00IIEr0 Ha3HAYEHUsI UMEIOTCS HEOOX0IUMOe
OCHAILIEHHE JUIsl TPOBEJEHUS J1a00paTOPHBIX padoT.

[MudpoBass  nmaGoparopus  BKJIOYaeT HabOp Uil  WM3TOTOBJICHHS
MukpornpenaparoB. CBexxue mpemnapaTbl H3rOTABIMBAIOT JJIS HEMEIJIEHHOTO
paccMoTperus. K HUM OTHOCSITCS KUJIKOCTHBIE (0OOBEKTHI OOBIYHO TTOMEIIAOTCS B
BOJY, a MIpenapaThl COXPaHIIOTCS B TEUEHNUE HECKOJIBKUX JHEH), Cyxue (Harpumep,
YacTUIly MTUYBETO Iepa, NPOCTO TMOJOXKUTh Ha MPEIMETHOE CTEKIO M
MUKPOCKOITUPOBATh), JKUBBIC TMpenapaThl (Ma3ku — KaIUTH >KHJIKOCTH, HaIpUMEp
KpOBM) U BUTaJbHBIE Tpemaparbl (KOTOpPHIE WCIONB3YIOTCA IS HM3yYCHHUS
MaJIOKJICTOYHBIX ~ OOBEKTOB  (MPOCTEUINX, KOJOHUW  BOJOpOCHeH), IS
HaOmoaeHus: ABwxkeHus: (Tydenbku, ameOwl). [IpuroroBieHne Mukpompenapara
BBIpa0aThIBACT y yUAIIETOCS HABBIKK CAMOCTOSITENIFHOM paOOThI, aKTUBU3UPYET UX
MO3HABATENbHYIO JCSITEIbHOCTh U 3HAKOMHUT C TEXHUKOW U METOJIMKON HAyYHOTO
ucciaenoBanus. B 1mudpoByro 51aboparopuio BKJIIOYEH Takke U HaOop
MUKPOTIPENapaToB, KOTOPBIA COAEPIKHUT TMOCTOSHHBIE TpEenaparhl, J0JIT0e BpeMs
COXPAHSIOIINECS B IPUTOTHOM JIJIsI MUKPOCKOITUPOBAHUS BUJIC.

CrnenyeT OTMETHUTb, UTO HAPSAY C UCIIOJIb30BAHUEM MEPEUUCICHHOTO BBIIIE
yueOHOro 00OpyAOBaHMS BaXHYIO pOJb B HM3yY€HUU OWOJIIOTUHM UTParOT
IPUPOJIHbIE OOBEKThl, TaK KaK B OOJIBIIMHCTBE CIIy4aeB TOJBKO OHU MOTYT
o0ecneunTh HaumOOJBIIYI0 KOHKPETHOCTh UM TOJHOTY 3HAHUM YydYallluxcs,
MOMOTaI0T (DOPMUPOBAHUIO Y HUX MPABUIBHBIX OMOJIOTHUYECKHX 3HaHMi. K Takum
KUBBIM OOBEKTaM OTHOCST PACTCHUsI, >KMBOTHBIE YKMBOTO YTOJIKa, aKBapuyma,
teppapuyma. IOPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOJAHBIMU OOBEKTaAMU
SBIISIOTCS YKCKYPCHH B OMOJIOTHYECKHE W KpaeBeAuecKHe My3eH, OOTaHHYEeCKHUEe
cazbl, 300MapKH H OKPYXKAIOIIUE IIKOJIY ECTECTBEHHBbIE M HCKYCCTBEHHBIC
MPUPOHBIE COOOIIECTBA.

TpaguonHbie OMOTOTUYECKUE MYJLSDKH U MOJENH B HACTOAIIEE BPEMs
YCIIEIITHO 3aMEHSIOTCA  UU(PPOBBIMM  OOpa3oBaTEIbHBIMU  PECYypCaMHU:



BUJcO(pparMeHTaMy, aHUMalued, BHUPTyajdbHBIMU JabopaTtopusimu. Lludposbie
oOpa3oBaTeNbHbIE Pecypcbl HE MOIYT CTaTh IOJHOLIEHHOW 3aMEHOM peajbHBIX
MPUPOIAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHLCS ¢ O0jiee MUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MPEANOCHUIKM  UII  MHTEHCHU(PUKALMU
o0pa3oBaTeIBLHOIO TIpollecca U OOECTIEUMBAIOT HE3aMeJIUTEIbHYI0 OOpaTHYIO
CBS3b, KOMIIBIOTEPHYIO  BHU3yallM3allMl0  HMHPOpMAlMHM,  aBTOMATH3ALHUIO
yHpaBleHUs] Y4eOHOH 1eATeIHbHOCTHIO U KOHTPOJIb €€ Pe3yIbTaTOB.

OcHamienue  Juisi  W3YYeHHS ~ XUMUU  TPEACTABICHO B BUJE
JE€MOHCTPALIMOHHOTO O00OpY/AOBaHUs, KOMIUIEKTa XHMHUYECKHUX PEAKTUBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOILEro KOMILJIEKTa MOCYAbl U 000pYyI0BaHHUS
JUTSl YYEHUYECKUX OTBITOB M KOMIUIEKTa KoJUieKuii. Kpome Toro, mpu m3ydeHuu
XUMHHM HUCHOJB3YyeTCsl 00mas A €CTeCTBEHHOHAYYHOro IMKiIa HudpoBas
nabopatopus, a Takxke udpoBas adbopatopusi o XUMUHU (KaK JTOMOJHUTEIHHBIN
AJIEMEHT JIJIs1 YTIyOJICHHOTO U3YYEHUS XUMHUH ).

JIeMOHCTpallMOHHBIA AKCIIEPUMEHT SIBJISECTCS BaKHOW YacThiO OOYUYCHHS
XUMHH. 371€Ch BaXHO TOMHHUTB, YTO TIPU €0 MPOBEACHUH 00s3aTEIBHO JOJKHBI
OBITH COOJIFOEHBI BCE HEOOXOIUMBIE DTAIIbI:

MOCTaBKa IIeJTM KCTIEPUMEHTA,

omucaHne HEOOXOAMMOTO IS €T0 BHITIOJTHEHHsI 000PYIOBaHMS U PEAaKTHBOB,

TUTAHUPOBAHKE TIOPSIKA TIPOBEICHMS,

OIHCaHUE UCXO/IHBIX BEUIECTB,

IPOrHO3UPOBAHUE OXHUJAEMbIX B PEAaKIMOHHOW CMECH HW3MEHEHUH U
pe3yJIbTaTOB 3KCIIEPUMEHTA,

ONHCaHNE U3MEHEHU, MPOU30ILIEAIINX C BEIIECTBAMH,

(opMyIMpOBKa BHIBOAOB U3 SKCIIEPUMEHTA,

CO3/IaHHE PHUCYHKA SKCIEPUMEHTAIbHOM YCTAaHOBKM M COCTaBJICHHUE
YPaBHEHHUsI pEaKIUu.

B mporecce mpoBeneHUs IEMOHCTpAIlHid, yd4alluecs OCBaWBaIOT ATarlbl
MIPOBE/ICHUS OIbITa, MOATOMY HambOosee 3(P(EKTUBHBIM SBISETCS HE MIPOCTOE
ONHCaHWE OTbITA YYWUTEIEM, a HCIOJb30BaHHE O3BpUCTHUYECKOW Oecempl. [lpu
pealn3ainy Takoro CleHApHs J1aKe He OYCHB CIIOKHBIN OIBIT 3aHUMAET JJOBOJIHHO
MHOTO BPEMEHHM, HO CJIEIOBAaHHUE €My TO3BOJSET OOeCneYnTh MOHUMAHUE
OOyJaloIMMHUCS TPUEMOB HAYyYHOTO TIO3HAHWSI W HCIIOJIB30BAHHE WX YXKE B
CaMOCTOSITENIbHOM JeSITEIbHOCTH B TPOIIECCE YUYEHHYECKOro sKcrepuMmenrta. Ha
HayaJbHOM JTane u3ydeHus xumuu (B 8-9 kiaccax) MMEHHO TakOM MOJXO[
MO3BOJIIET  JOCTUYb  MAaKCUMaIbHOM  3(PQPEKTUBHOCTH  OT  IPOBEIACHHUS
7a00paTOPHBIX U TMPAKTHUYECKUX paboT, a Takke CHOPMHPOBATH Yy YyUalTUXCS
OTBETCTBEHHOE OTHOLICHHE K SKCIIEPUMEHTY.

[Ipn olLleHMBaHMU YUYEHUYECKUX MPAKTUYECKUX paboT LeraecoodpaszHo
YUUTHIBaTh TMOJXOMbI, HCIONB3YIOIINE B SK3aMEHAIIMOHHBIX MaTepuanax. Tak, B
HACTOSAIIEE BpeMsI npearaeTcs AKCIIEPUMEHTAIBHOE 3aJjaHue,
npeIycMaTpUBAIOee BBHIOOP JBYX BEHIECTB W3 ISATH MPEAJIOKEHHBIX |
MPOBEJICHNE C HUMHU PEAKIINiA, OTPAKAIOIINX XUMUYECKHUE CBOMCTBA YKAa3aHHOTO B
ycIoBUM 3a7aHus BemiecTBa. OIeHNBaHNE WET Ha OCHOBAaHUHM OTYETa yUYEHHUKA O
MpoJieJIaHHOW paboTe (ypaBHEHHUs peaklMii, BBIBOJLI O HAOJMIOJCHUSAX) W Ha



OCHOBAHHMM NPSIMOTO HAOMIOJAEHUS 3a JEHCTBUAMM YYEHHKA I10 IPOBEIAECHUIO
onbITOB. [Ipy ATOM BBIIEISIOTCA ATanbl 0TOOpA BEIIECTB U CMEUIMBAHUS BEIIECTB
B COOTBETCTBHUM C ITYHKTaMH UHCTPYKILIMU K paboTe.

BaxneiiiuM HamnpaBlieHUEM KaK JEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJKHO CTaTh KCIOJb30BaHUE LU(POBOI J1abopatopuu, KOTopas
MO3BOJISIET OPraHU30BaTh XUMUYECKUN SKCIEPUMEHT Ha MPUHLMUIIMAIBHO HOBOM
YpOBHE, IEPEUTH OT Kaue€CTBEHHOM OIICHKU HAOJIIOAAaEMBbIX SIBJICHUN K CUCTEMHOMY
aHaIN3y KOJWYECTBEHHBIX XapakTtepucTuk. [Ipu pabore ¢ matumkamu 1udpoBoit
nabopaTopun 00ecTIeunBaeTCsl aBTOMaTU3UPOBAHHBIM cOOp U 00padOTKa JaHHBIX,
XOJl SKCIEPUMEHTa MOXKET OTOOpakaThCsi B BHUAE TpaUKOB WU TOKa3aHUI
npuOOpPOB, a Pe3yibTaThl SKCIIEPUMEHTOB MOTYT COXPAHATHCS JJUTEIBHOE BpEMSI.
HawnlOonee akTyasbHBIM IS XUMHH SIBISICTCS TEPEXOJ K KOJIUYECTBEHHBIM
XapaKTEpUCTUKAM, KOTOPBIM  MOXHO  HNPOWUIIOCTPUPOBATH  CIEAYIOLIUMHU
pUMEpaMH: U3y4YeHHE CTPOEHUs IJIaMeHHu, omnpeneiaeHue pH B pasHbIX cpenax,
OMpeJieieHue CKOPOCTH pEaKIMHM, W3yYeHHWE BIMSHUS KOHILIGHTpALUU U
TEeMIIepaTypbl Ha CKOPOCTh PEAKIUU.

[Mudposas nabopaTopusi MO3BOJSIET PEATTM30BATH MEXKIIPEIMETHBIE CBS3U C
APYTUMU  TpEeIMETaMM  €CTECTBEHHOHAy4YHOTO  IIMKJa, TOCKOJBbKY  JaeT
BO3MOKHOCTh ~ BBIMIOJIHATh ~HMHTETPUPOBAHHBIE Yy4YEOHBIE HCCIEIOBAHUS I10
€CTECTBEHHbIM HayKaM, NPHUMEHSITh M OCBaWBaThb JJIEMEHTbl CTATUCTUKU U
nH()OPMAIMOHHBIC TEXHOJIOTHH.



IMPUMEPHbBINA NEPEYEHDb

IIpuioxxkenune Ne 6

K MeToanyecKum PEKOMCHAALIUAM

OBOPYJIOBAHUSA, PACXOJHBIX MATEPUAJIOB, CPEJACTB OBYYEHHUSA U BOCIIMTAHUSA IS CO3JAHUA U
OBECHEYEHUS ®YHKIIMOHUPOBAHUS IEHTPOB OBPA3OBAHUA ECTECTBEHHO-HAYYHOHR U
TEXHOJIOTUYECKOW HAMMPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3AIIUAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJOXEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJJAX

TABJIMLIA Nel

KosmmuecTBO eTMHUI IS
00111e00pa3oBaTeJbLHBIX

KosmuecTBO eTMHUI IS
0011e00pa3oBaTebHbIX

HaumenoBanue OpraHu3anuii, He .
Ne KpaTKne NPUMEPHDbIC TEXHUYECKUE XaPAKTCePUCTUKHU OpraHu3anvu, ABJIAIOIUXCH
000py10BaHUsI SIBJISIFOIIIUX CST
MAaJTOKOMIUICEKTHBIMH, €/1.
MAaJTOKOMIUICEKTHBIMH, €/1.
HU3M.
H3M.
EcTrecTBeHHOHAYYHAasi HANIPABJIEHHOCTh
1. | Oomee odopynoBanue (pusnka, XumMus, 6M0JI10rus)
HudpoBoii JaTuMK 37TEKTPOIPOBOTHOCTH
[udposoit natunx pH
HudpoBoii JaTYMK MOTOKEHUS
[MudpoBoii faTYuK TeMIEpaTypsl
[udposoit gaTunk abCOTOTHOTO JaBICHUS
[udponas Lludposoii ocrmnorpadpuueckuil 1aTInK
naboparopus Beckl anextponnsie yueoHsie 200 r
1.1. patop P v 3 wr. 2 wr.

yueHunueckas (pusuka,
XUMHUS1, OMOJIOTHSA)

Muxkpockort: tuppoBoii WK ONTHYECKUH ¢ yBenrnueHrueM ot 80 X
Habop 15 M3rotoBieHns MUKpPOMIpENnapaToB

MuxkponpenapaTsl (Ha60p)

CoeauHUTENBHBIE TPOBOJIA, IPOTPAMMHOE OOeCIeueHUE, METOANYECKHE
YKa3aHHUs

KOMIUIEKT COITYTCTBYIOIIUX JIEMEHTOB ISl OIIBITOB 110 MEXAHUKE
KOMIIJIEKT COIIYTCTBYIOIIMX DJIEMEHTOB ISl OIBITOB IO MOJIEKYJIIPHOM




HaumenoBanue
00opy10BaHust

KpaTkue npuMepHbIe TeXHHYECKHE XaPAKTePUCTUKH

KosimuecTBO eTMHUIL JJISA
001 eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOIIM X CST

MAaJTOKOMIUICEKTHBIMH, €/1.

H3M.

KoJumnuecTBoO CAMHUIL 15
001eo0pa3oBaTeIbHbIX
OpraHu3auui, ABJISIFOUIUXCS
MAaJTOKOMIUICEKTHBIMH, €]1.
HU3M.

buznke

KOMIUIEKT  COIYTCTBYIOIIMX
JIEKTPOJUHAMUKE

KOMIUIEKT COITYTCTBYIOIIMX JIEMEHTOB JUJIsl OIIBITOB 110 ONTHKE

9JICMCHTOB JJIs0 OIIBITOB

oo

1.2.

Kommuiekt mocyasl u
000pyI0BaHUS TUTSt
YUEHHUYECKUX  OIBITOB
(pusmka, XUMUS,
Ouosorus).

[ltaTuB 1abopaTOPHBIA XUMUUYECKUN

Habop vamex Iletpu

Habop nHCTpYyMEHTOB IpenapoBaIbHBIX

Jloxka Ju1st CKMTaHMS BEIIECTB

Crynka ¢apdopoBast ¢ IECTUKOM

Habop 6anok amst xpaneHust TBepIbIx peakTHBoB (30 — 50 mur)
Habop cxnsiHOK ((h1akoHOB) A1l XpaHEHUs! paCTBOPOB PEAKTHBOB
Hab6op npubopox (ITX-14, I1X-16)

[Tpubop 114 MosTydeHus ra3os

CnuproBka

I'oprouee i1 CIUPTOBOK

OunbsTpoBanbHast Oymara (50 mT.)

Konba konnueckas

[Tanouka cTexysHHAs (C Pe3UHOBBIM HAKOHEUHUKOM)
Yameuka /715 BeITApUBaHUS (BBITAPUTEIbHAS YallIeuKa)
MepHblii TUIUHAP (TIaCTUKOBBII)

Boponka crexnsiHHas (Manas)

Crakan crexisHHbIN (100 M)

["a3o0TBOTHAST TPYOKA

3 mT.

2 1IT.

BHOJIOI'UA

2.1.

Kommnekr
IIpenaparoB
JIEMOHCTPALIMOHHBIN

BJIaXXHBIX

Ha3HaueHHE: IEMOHCTPAIIMOHHOE,
MaTepHall KOHTeiiHepa: IJIacTuK,
repMeTHYHAs KPBIIIKA: HAJHYIHE,
KpeIJICHUE HKCIIOHATA: HAJINYHKE,
KOHCEPBHPYIOIIEE BEIIECTBO: HATTMUHE,
HaKJIeHKa C HAMMEHOBAaHUEM: HAJIUYHE.

1 mrr.

1 mrr.




HaumenoBanue
00opy10BaHust

KpaTkue npuMepHbIe TeXHHYECKHE XaPAKTePUCTUKH

KosimuecTBO eTMHUIL JJISA
001 eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOIIM X CST

MAaJTOKOMIUICEKTHBIMH, €/1.

H3M.

KoJumnuecTBoO CAMHUIL 15
001eo0pa3oBaTeIbHbIX
OpraHu3auui, ABJISIFOUIUXCS
MAaJTOKOMIUICEKTHBIMH, €]1.
HU3M.

He MeHee 10 mpenapaTtoB U3 NPUBEACHHOTO HUKE CITHCKA!
Brnaxxusiii npenapat "be33yoka"

Bnaxusiit npenapar "'agioka”

Brnaxxueiii npenapat "BHyTpeHHee cTpoeHre OproXOHOroro MoJutocka”
BiaxHs1il npenapat "BHyTpeHHEe cTpoeHue KpbICh!'"

Bnaxwslii npenapar "BHyTpeHHEe CTpOEHNE JIATYIIKH"

Buraxxnb1it npenapar "BHyTpeHHee cTpoeHue NTUIB"

Brnaxxusiii npenapat "BHyTpeHHee cTpoeHHe phIob"

Brnaxusiit npenapar "Kapacp"

Brnaxxusiii npenapat "Kopens 6000Boro pactenus ¢ kiryoeHbkamu'"
Bnaxusiit npenapar "Kpesetka"

Bnaxusiii npenapar "Hepenga"

Bnaxuslit npenapar "Pa3zButue KOCTUCTOMN pbIObI"

Bnaxwslii npenapar "Pa3zButue Kypuub!"

Bnaxxnsrit npemapar "Crudomemysa”

Bnaxusiii npenapar "Tputon"

Bnaxxnserit npemapar "Uepenaxa 6onotHas"

Bnaxuslii npenapar "Yx"

Bnaxuslit npenapar "SAmepuna”

2.2.

Kommiekt repGapues
JEMOHCTPALIMOHHBII

Ha3nauenue: 1eMOHCTpaliMOHHOE,
OCHOBA JJIsl KpEIUICHU: repOapHbIil JTUCT,
CIIMCOK JKCIIOHATOB: HAaJIM4ne

He MeHee § repOapueB U3 MPUBEAECHHOrO HMXke crnucka: HasHaueHue:

JEMOHCTPALIMOHHOE,

OCHOBA JJIsl KpEIUIeHU: repOapHbIil JTUCT,

CIIMCOK JKCIIOHATOB: HAaJIM4Ne

He MeHee § repOapHeB U3 MPUBEIECHHOTO HUXKE CIUCKA:
I'epbapuii "/lepeBbst 1 KycTapHUKH"

['epGapwmii "{ukopactymue pacteHus"

I"'epOapuii "KopmoBsie pacTeHus"

1 mrr.

1 mrr.




HaumenoBanue
00opy10BaHust

KpaTkue npuMepHbIe TeXHHYECKHE XaPAKTePUCTUKH

KosimuecTBO eTMHUIL JJISA
001 eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOIIM X CST

MAaJTOKOMIUICEKTHBIMH, €/1.

H3M.

KoJumnuecTBoO CAMHUIL 15
001eo0pa3oBaTeIbHbIX
OpraHu3auui, ABJISIFOUIUXCS
MAaJTOKOMIUICEKTHBIMH, €]1.
HU3M.

['epbapuit "KynbTypHble pacTeHus"

I'epbapuii "JlekapcTBeHHbIE pacTeHUs"
['epGapwuii "MenoHocHbIE pacTeHHS"

['epOapuii "Mopdomnorus pacreHui"

['ep6apuii "OcHOBHBIE TPYMIIBI pacTeHUI"
I'epbapuii "PacturenbHble coobmiecTBa"
['epGapmii "CenbCKOX035IIICTBEHHBIE pacTeHUS "
I'epbapuii "SAnoButsie pacreHus"

["'epGapwuii K Kypcy OCHOB 1O 001IIei OMOIOTHI

2.3.

Kommekr  komnekuuit
JEMOHCTPALIMOHHBIN
(mo  pa3HBIM TEeMaM
Kypca OHOJIOTHH)

Ha3nauenue: 1eMOHCTpalIMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HaJIl4ue,

HaKJIEHKN C HAUMEHOBAaHUEM: HAJINUKE

He MeHee 10 KoJuleKIni U3 NpUBEIEHHOIO HUXKE CIIUCKA:
Komneknus "I'onocemennsie pactenus"
Konneknus "O6uraTenn MOpckoro aHa"
Komnekuus "Ilaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTpsIoB
HAcCEKOMBIX: HE MeHee 4

Komnekuus "IIpuMeps! 3alIUTHBIX TPUCTIOCOOIEHUH Y HACEKOMBIX"
Komnekmust  "IlpucnocoOutenbHble  U3MEHEHHS B KOHEYHOCTAX
HACEKOMBIX"

Konnekuus "Pa3Burrne HaCEKOMBIX € HEMIOJIHBIM IIPEBpalicHuEM"
Komneknpns "Pa3BuTre HaCEKOMBIX € ITOJIHBIM ITPEBpaIICHUEM "
Konnekmnus "Pa3Burue mmmeHUIs"
Kosexnus "Passurie 6ad0ouxu"
Konneknus "PakoBUHBI MOJIIFOCKOB'
Komnexnus "Cemelicta 6a6ouek”
Komnekuus "CemelicTBa xykoB"
Komnekuus "Cemena u miosr"
Komnekuus "®opma coXpaHHOCTH MCKOMAEMbIX PACTEHUIN U )KUBOTHBIX"

HAacCEeKOMBIX"  KOJIMYECTBO

1 mT.

1 mT.




HaumenoBanue
00opy10BaHust

KpaTkue npuMepHbIe TeXHHYECKHE XaPAKTePUCTUKH

KosimuecTBO eTMHUIL JJISA
001 eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOIIM X CST

MAaJTOKOMIUICEKTHBIMH, €/1.

H3M.

KoJumnuecTBoO CAMHUIL 15
001eo0pa3oBaTeIbHbIX
OpraHu3auui, ABJISIFOUIUXCS
MAaJTOKOMIUICEKTHBIMH, €]1.
HU3M.

Habop mnaneonronoruueckux Haxonok '"lIpoucxoxnenue uvenoseka'
KOJIMYECTBO MOAEJEN: HE MeHee 14

XUMUA

3.1.

JleMOHCTpalimoHHOE
obopynoBaHue

CocraB KOMIUIEKTA:!

Cronuk nogbemHbiii HazHaueHnue: coopka ydeOHbIX YCTaHOBOK,

pa3mep cronenrHuipl: He Mmenee 200*200 mwm,

TJIABHBIN TIOJTBEM C TIOMOIIBIO BUHTA: HATMYHE

[ITaTus JEMOHCTPALIMOHHBIN XUMHUYECKUM: Hasznauenue:
J€MOHCTpalMs MPUOOPOB U YCTaHOBOK,

OTI0pa, CTEPIKHU, JTANKU, MY(ThI, KOJIbIIA: HATUYHE,

BO3MO>KHOCTh 3aKPEIUICHHUS 2JIEMEHTOB Ha Pa3IMYHOM BBICOTE: HATHUKE
Anmapatr ans  OpoBENEHUs XUMHUYEeCKUX peakuuit: Hasnauenwue:
JIEMOHCTpAIHS XUMHUYECKUX PEaKIui,

MOTJIOTUTEIIb NAPOB U T'a30B: HAIMYHUE,

MaTepuai KoJObl: CTEKIO

Habop nns snektponusa AeMOHCTpalMOHHBIA: Ha3zHadenue: uzydeHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJENIN aKKYyMYJISITOPA,

€MKOCTb: HAJINYue,

AJEKTPOAbL: HAJINYHUE

Kommnexkt  mepHbix  komd  mamoro  obwema:  Hasnauenwue:
JIEMOHCTPAIIIOHHBIC OTIBITHI,

00beM k0710: oT 100 M 7o 2000 mut,

KOJIMYECTBO Koy10: He MeHee 10 1T,

MaTepHai Kojb: CTeKIIO

Habop ¢makonon (250 — 300 M 1y1st XpaHEeHUsI paCTBOPOB PEaKTHUBOB).
Hasnauenue: xpaHeHue pacTBOPOB PEAKTHBOB,

KOJU4eCcTBO (pi1akoHOB: HE MeHee 10 miT.,

MaTepuan (pIakoHOB: CTEKIJIO

npoOKa: HaJIMIne

[TpuGop yIsi ONBITOB MO XUMHHU C DJIEKTPUYECKUM  TOKOM

1 mrr.

1 mrr.
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Ne Haumenopanne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEePUCTUKH OpraHM3AuH, He OpraHu3anuii, ABJISIOIMAXCS
00opy10BaHust ABJISIOIINXCS
MAJIOKOMILTEKTHBIMH, €11, MAaJTOKOMIUICEKTHBIMH, €]1.
H3M. H3M.
(;1abopaTopHBIi)
[TpuGop 1 WITIOCTpAIMK 3aKOHA COXPAHEHMS MacChl BEIIECTB: COCY/]
JlanpmonpTa: HanmM4ue,
npoOka: HalIuuue,
TUI Ipubopa: AEMOHCTPALMOHHBIN
JenurenbHast BopoHka: HazHadueHue: pasneneHue ABYX JKUIKOCTEH IO
IUIOTHOCTH,
MaTepuanl BOPOHKH: CTEKJIO
VYcraHoBka I meperoHku BemiecTB: HaszHauenuwe: nemMoHcTparus
OUYHCTKHU BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOIUIBHUK JIJISl OXJIXKACHHUSI, aJNIOHK, IPOOKa: HaJIM4He,
JUTMHA YCTaHOBKH: HE MeHee 550 Mmm
[TpuGop ass MonydyeHUs ra30B: Ha3HAYEHHE: MOJyYEHHE ra30B B MaJIbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 IpeIMeTOB
bans komOuHMpoBaHHas naboparopHas: baHs BonsHas: HaIU4ue,
KOJIbIIa CMEHHBIE C OTBEPCTHUSIMH PA3HOTO AUaMETpa: HaJIu4uue,
IUIMTKA JJIEKTPUYECKAs: HAIUUUE
®dapdopoBas crynka ¢ mectukoMm: HaszHaueHue: s pasMelbueHUs
KPYIHBIX (ppakiuii BeiecT ¥ NPUroTOBJICHUS MOPOIIKOBBIX cMecei
Kommuext repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMILIEKTA:
Habop «Kucnotel» (a30THas, cepHas, colsiHasi, opTodochopHas)
Habop «I'mapoxkcuap» (ruapokcup  Oapusi, THUIPOKCHA — Kaius,
KoMiiext xummteckux | FPOKCH KaTbLHS, THAPOKCH HaTpUs)
3.2. Habop «Oxcuapl MeTauioBy (aIIOMUHUS OKCHJ, Oapusi OKCHII, *KeJe3a 1 . 1 .

pEaKTHUBOB

(III) oxcumn, xampumst okcua, mMarHus okcup, meau (II) okcua, muHKa
OKCH/T)

Hab6op «lllenounsie U meI09HO3EMENIbHBIE METAUTb» (JIMTUM, HATPUH,
KaJTbIIHIA )
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OpraHu3auui, ABJISIFOUIUXCS
MAaJTOKOMIUICEKTHBIMH, €]1.
HU3M.

Ha6op «Metannbn (aaTtoMUHHM, )KEIe30, MarHHUM, Me/lb, ITMHK, OJIOBO)
Habop «lllenounsle U 1Ie104YHO3EMENbHBIE METAIIBD) (JIUTUM, HATPUH,
KaJIBIIHIA )

Habop «Orneonacubie BemecTBa» (cepa, docdop (KpacHbIil), OKCUI
hochopa(V))

Habop «I"anorens» (1o, 6pom)

Habop «l'anoreHuab» (amOMUHUS XJOPUJA, aMMOHUSI XJIOpHI, Oapus
xynopun, xeneza (III) xmopua, xamus Hoawa, Kamus XJIOPUI, KaTbIIHS
XJIOpUA, JUTHS Xjiopua, marHus xiopun, meam (II) xmopmna, nHaTpus
Opomu, HATpUst GTOPUL, HATPUS XIOPUL, LIUHKA XITOPUT)

Habop "Cynwdatel, cynbdunpel, cynbdursl" (amoMuHUS Cyibdart,
ammoHus cyibdar, xenesza (II) cynbdun, xenesa (II) cynpdat, 7-mu
BOJIHBIN, Kanus cynbgart, kodansta (II) cynedar, maraus cynsdar, meau
(II)) cynbdar 6e3somubiii, meau (II) cynmbdar 5-TM BOAHBIN, HATpHS
cynbdun, HaTpus cyinbdur, HaTpus cyibdaT, HaTpus ruapocyibdar,
HUKeNA cyabdar

Hab6op "KapbOonatsl" (ammoHus kapOoHaT, kanusi kapOonart, menu (II)
KapOOHAT OCHOBHOM, HATPHs KapOOHAT, HATPHSI TUIPOKApOOHAT)

Habop "®ocdarter. Cunukarsl" (kanus MoHOruapoopTodocdat, HaTpust
CUJIMKAT 9-TH BOAHBIN, HATpus opTodocdaT Tpex3aMelleHHbIH, HATpUs
nuruapodocdar)

Habop "Aunerarbl. Pomanunel. CoenuneHus »xenes3a" (kanmusi aierar,
kamusi peppo(ll) rexcanmanun, xanus geppo (III) rexcarmonun, xkamus
pOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Ha6op "Coenunenus mapranmna" (kanus nepManrasat, maprasma (IV)
okcun, maprania (II) cynegat, Mapranua Xaopun)

Habop "Coenunenuss xpoma" (aMMOHHUS IUXpoMaT, Kalaus AUXPOMaT,
Kanus xpomart, xpoma (III) xmopua 6-Tu BoHBII)

Habop "Hurparsl" (anioMuUHUS HHUTpAT, aMMOHUS HHUTpaT, KaJus
HUTpAT, Kajabliusg HuTpaT, Meau (II) Hutpar, HaTpusi HUTpaT, cepedpa
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HaumenoBanue OpraHu3anuii, He .
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEePUCTUKH OpraHu3anuii, ABJISIOIMAXCS
00opy10BaHust ABJISIOIIHUXCA
MAaJTOKOMIUICEKTHBIMH, €]1.
MAaJTOKOMIUICEKTHBIMH, €/1.
HU3M.
HU3M.
HUTpAT)
HaGop  "Wnaukaropsl"  (MakMOWA,  METWIOBBIA  OpaHXKEBBIH,
benondranenn)
Habop "Kucnoponcoaepkamiue opraHudeckue BemiecTBa" (ameroH,
[JIMLEPUH,  JUATWIOBBIM  3Qup, coupT  H-OYTWIIOBBIM,  CHHPT
W30aMUJIOBBIM, CHUPT M300YTHIIOBBIMA, CHOUPT OSTHWIOBBIH, (eHom,
dbopManuH, STUIEHTJIMKONb, YKCYCHO-3TUIIOBBIN 3QUp)
Habop "VrneBomopomsl" (OeH3uH, TekcaH, He(dTh, TOIYOI,
IIUKJIOT€CKaH)
Habop "Kucnorsl opranuyeckue" (KHUCIOTa aMUHOYKCYCHAsi, KHUCIOTa
OeH30ifHasg, KUCJIOTAa MacisHas, KHUCIOoTa MypaBbUHAs, KHCIIOTa
OJIEMHOBAsI, KUCJIOTa NAJIbMUTUHOBAs, KUCIOTAa CTEApUHOBAs, KHUCIOTA
YKCYCHasl, KUCJIOTa I11aBeJieBas)
HaGop "YrmeBoasl. AMuHB" (aHWJIWH, AHWIUH CEPHOKUCTBIA , [I-
[II0K03a, METUJIAMUH THAPOXJIOPUJL , caxaposa)
Ha3nauenue: 1eMOHCTpaAILIMOHHOE,
BUJ] YIIAaKOBKH: KOpOOKa,
ONMCAHUE: HATUUUE
CocTaB KOMILIEKTA:
Konnekmnus "Bomokna"
Konnekuus "KameHHbIN yrojib U NpOAYKTHI €ro nepepadorku”
. | Kommexuusa "Merannsl u cruiaBsl”
Kommnekr  komnekumit " "
3.3. Konnekuus "Munepainsl u ropHsie nopojast” (49 BuaoB) I . I .

n3 CIIMCKa

Komnekius "Munepanbabie ynoopenus"
Komnexuus "HedpTh 1 IpoayKThl ee nepepaboTku”
Komnekmnus "ITnactmaccer"

Kosmexmus "Tommuso"

Komnexkuus "Yyrys u crans"

Konnexkuus "Kayuyx"

Konnexkuus "lkana tBepaoctu”
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Ne Haumenopanne Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEePHCTHKH opranusaunii, ne OpraHu3anuii, ABJISIOIMAXCS
00opy10BaHust ABJISIOIINXCS
MAJTOKOMILIEKTHBIMH, e]1. MAaJTOKOMIUICEKTHBIMH, €]1.
H3M. HU3M.
HaGopsl nnst  mMonmenupoBaHUST CTPOEHUS OPTraHUYECKUX BEIIECTB
(yueHnuueckue) He MeHee 4 mT.
4. | ®DU3UKA

CocraB KOMIUIEKTA:!
IItatus JIEMOHCTPALIMOHHBII: Haznauenue: MPOBEJICHUE
JIEMOHCTPALIMOHHBIX ONBITOB, OCHOBAaHUE, CTEPXKEHb, JAMKH, KOJbIIA,
My(TbI: HATUYHE
CTONMK MOAbEMHBIN:
Tun cronuka: yueOHbIH/1ab0paTOpHbIH,
010pa, CTEP>KEHb BUHTOBOW, BUHT PEryJIMPOBOYHBIN: HAIMYHKE,
GyHKIUS TOTEMA U OIYCKAHUS CTOJIMKA: HATMIWE
HcTroynuk nocTostHHOTO ¥ MEPEMEHHOr0 HanpskeHus: Haznauenue: st
MUTAHUS  PEryJUpPyeMbIM TIEPEMEHHBIM W  IOCTOSHHBIM  TOKOM
SJIEKTPUUYECKUX CXEM,
gacTtota, I '11: 50,

O6opynoBanue IUtst | moTpebiasiemast MOITHOCTh, BA: 10

4.1. | IEMOHCTPALIMOHHBIX ManomeTp JKHIKOCTHOM JEMOHCTpauuMoOHHbIM: Ha3nauenue: s I wr. I wr.
OIMBITOB u3MmepeHus: nasieHuss 10 300 MM BOJSHOTO CTONOA BBINIE W HUXKE

aTMOC(epHOTO J1aBJICHHUS,

crexisiHHas U-oOpa3Has TpyOKa Ha MMO/ICTaBKe: HATU4He

Kamepton Ha pe3onancHom smuke: Hasnadenuwe: st 1eMOHCTpariu
3BYKOBBIX KOJI€OaHUI U BOJH,

JIBa KAaMEPTOHA HA PE30OHUPYIOMIUX STUKAX: HATMIHE,

PE3MHOBBI MOJIOTOYEK: HATUUHE

Hacoc BakyymHbBI ¢ 35ekTponpuBojgoM: HasHaueHue: co3naHue
pa3psHKeHUs WM U30BITOYHOTO JaBICHUS B 3aMKHYTHIX 00beMax,
OTIBITHI: KUIEHHUE >KUIKOCTU MPHU MOHWKEHHOM [1aBJICHUM, BHEIIIHEE U
BHYTPEHHEE JIaBJICHUE U .

Tapenka BakyymHas: HazHaueHHe: 1eMOHCTpanus ONBITOB B 3aMKHYTOM
00BEME € pa3pesKeHHBIM BO3JIYXOM,
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OCHOBaHHE C KpaHOM, KOJIOKOJ W3 TOJICTOTO CTEKJIa, pPE3MHOBas
NPOKIJIAKa, SJEKTPUUECKUI 3BOHOK: HATTMUNE

Benepko Apxumena: Haznauenue: neMoHCTpauus JEUCTBUS KUIKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U M3MEPEHUE BEJIUUMHBI BBITAIKHBAIOIIEH
CHUTBI,

BEIEPKO, TEJIO LMIMHIPUYECKON (DOPMBI, MPYKUHHBIH JUHAMOMET:
HaJIN9IHe

OruuBo Bo3aymHoe: Ha3HaueHue: JEMOHCTpalMsi BOCIIAMEHEHHS
TOpIOYe CMeCH TPH €€ OBICTPOM CXKATHH,

TOJICTOCTCHHBI LMJIMHApP, MOPUIEHb HAa METAJIMYECKOM ILITOKE C
PYKOSITKOM, TIOJICTaBKa TS IIFJTMH/IPA: HATWIHE

[Ipubop nans neMoHCTpauuu JaBieHHUs B KUIKOCTH: HasHauenwue:
JIEMOHCTpAIHs U3MEHEHHS JaBIICHUS C TITYOHMHOM MOTPYKEeHNS,

JMaTYUK JaBJICHUS, KPOHIUTEHH JUIsl KpeIUIeHHWs Ha CTEHKE cocyla:
HAJIN9He

[TpuGop mns nemMoHcTpanuu arMoc(epHoro naBieHus (Maraedyprckue
nonywapusi): Ha3nauenuwe: geMoOHCTpauus Ccuiibl  aTMOC(hepHOro
JTaBJICHUS,

JIBa Pa3bEMHBIX METAUTHYCCKUX IMOJYIIapusi ¢ MPOYHBIMH PyYKaMU U
XOPOUIO NMPUILTH()OBAHHBIMU KpasiMH, HUMIEIb C KPAHOM: HAJHYHE,
CO3/1aBaéMO€ BHYTPHU LIAPOB BaKyyMMETPHUECKOE JaBJEHHUE: HE MEHee
0,05 MIla,

MaKCHUMaJlbHOE pa3phiBarolee ycuine: He meHee 90 H

HaGop Ten paBHOoro oOwbema: HasHadueHue: s omnpeneneHus U
CpaBHEHHsI TEIUIOEMKOCTH H IUIOTHOCTH PAa3JIMYHBIX  TBEPIBIX
MaTepHaloB,

IWTMHIPBI U3 Pa3IMYHBIX MaTEePUAIIOB: HE MEHee 3 IT.,

KPIOYKH JUIsl OJBEIINBAHUS LIUIMHIPOB: HAJTMYUE

HaGop Ten paBHoi wmaccel: Hasnauenwe: mius omnpeneneHuss U
CPaBHEHMIO IJIOTHOCTH Pa3IMYHbIX MaTepHAJIOB,
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HU3M.

IVIMHIPBI U3 Pa3IMYHBIX MaTEePUAIIOB: HE MEHeEe 3 IT.,

KPIOYKH JUIs TTO/IBEIIMBAHUS [IMIMHIPOB: HATMYUE

Cocynpl coobmaromuecs: HazHauenue: neMOHCTpanusi OJUHAKOBOTO
YPOBHSI OJHOPOJHOM JKUJKOCTH B COOOILAIOIIMXCS MEXIy COo00i
cocyzaax pa3Hoi (hopMmbl,

cooOuraronuecs CTeKISHHbIE TPYOKH pa3HON pOpMbI: HE MeHee 3 IIT.,
MIOJICTaBKA: HATMYHE

TpyOka Heiotona: Ha3naueHuwe: JIeMOHCTpanus OIHOBPEMEHHOCTH
NaJICHUs Pa3IMIHBIX TEJ B Pa3pekeHHOM BO3/IyXe,

GYHKIHS TOIKITIOYSHHS K BAKYYMHOMY HAcoOCy: Halu4ue,

nHa Tpyoku: He meHee 80 cM.,

PE3WHOBBIC TPOOKH, HUIIIETh: HATUYHE,

KOJIMYECTBO TeJI B TpyOKe: HE MeHee 3 IIT.

Hlap IMackansa: HaznaueHue: neMOHCTpanus mepeaad Mporu3BOAUMMOTIO
Ha JKUIKOCTh JIABJICHUS B 3aMKHYTOM COCYJE, EMOHCTpAIHs ITOabeMa
AKHUJIKOCTH MOJ| IEHCTBHEM aTMOC(EPHOTO JAaBICHHUS,

METAJUIMYECKUH NWIMHIDP C ONpaBaMH, TMOPIIEHh CO IITOKOM, ITOJBIH
METATTMYECKH [Iap ¢ OTBEPCTUSAMU: HATUYHE,

JUTMHA IWIMHAPA: HE MeHee 22 cMm,

JIMaMeTp I1apa: He MeHee 8 cM

[ITap c¢ kosbrom: Ha3zHauenuwe: neMOHCTpalus paCIIMPEHUS TBEPAOTO
TeNa Mpu HarpeBaHUH,

MTaTUB, METAUTHYECKOE KOJIBIIO0 ¢ My(TOH, IIap C IIENOYKO: HATNJIHeE,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETp I1apa: HE MeHee 25 MM

Hunuuapel cBUHILOBBIE cO cTpyrom: HasHaueHue: nemMoHcTpanus
B3aMMHOT'O TIPUTSDKEHUS MKy aTOMaMH TBEPABIX TEll,

KOJINYECTBO OJIMHAKOBBIX LIMJIMHAPOB: HE MEHEe 2 IIT.,

MaTepuall MUJINHIPOB: CTalbh U CBUHEII,

KPIOYKH JIJIs TIOJIBEIIIUBAHUS: HAIUYHE,
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CTpYT, HampasJstoLIas TpyoOKa: HaTu4yue

[Ipubop Jlenna: Hasnauenue: U1 MCCIEJOBAHUS 3aBHCHMOCTH
HAIpaBJIEHUs. HMHAYKIMOHHOTO TOKa OT XapakTrepa H3MEHEHMs
MarHMTHOTI'O TIOTOKA,

CTOMKa C KOPOMBICJIOM: HaJIMYHE,

KOJIMYECTBO aJJFOMUHUEBBIX KOJIEL: HE MEHEE 2 IIT.,

IPOpe3b B OJTHOM U3 KOJIEI: HaJTM4YHe

Marnut JyrooOpa3HbIi JEMOHCTPALIMOHHBIN: Hasnauenue:
JIEMOHCTpAIMs CBOMCTB MOCTOSTHHBIX MarHuTOB,

TUI MarHUTAa: HAMAarHUYEHHBIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MEeHee 2,

0003HauEHHE MOJIKOCOB MarHUTa: HaIU4YHe

Marnut MOJOCOBOM  JeMOHCTpanMoHHBIA  (mapa): Hasnauenwme:
JEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHUTOB,

TUI MarHuTa: HaMarHWYeHHbIH OPYCOK MPSIMOJIUHEHHON (HOpPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHEeE 2,

0003Ha4YeHHE MOJIFOCOB MarHUTa: HaJIM4YKUe

Crpenku MarHuTHele Ha IuTatuBax: HasHaueHue: neMOHCTpanus
B3aMMOJICHCTBHUSI  IOJIFOCOB MAarHUTOB, OPHUEHTALlMM MarHuTa B
MarHMTHOM IOJI€,

HaMarHW4YeHHasl CTpeJiKa: HaJu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIN4ne

Habop nemoHcTpanmonHslil "InekTpoctaTika" (31eKTpOCKOMNbI (2 mT.),
cynTtaH (2 mT.), maJioyKa CTEKJSHHAs, MaJoYKa Y00HUTOBAS, IITATHBBI
u3onupyromue (2 mr.)

Mamunaa  snexkTpodopHass ~ WIM  BBICOKOBOJIBTHBIM ~ HMCTOYHHK:
Ha3znauenue: i NOIMy4eHHs] DIEKTPUYECKOIO 3apsiia  BBICOKOTO
NOTEHLMANa U MOJIy4eHUsI HCKPOBOI'O pa3psa,

JICKU Ha CTOMKaXxX: HAJIM4HE,
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KOJIMYECTBO JICHICHCKUX 0aHOK: HE McHee 2,
IOJICTaBKa: HaJIU4He
Kommekt npoBoos: nuna: ne menee 500 mm - 4 mt , 250 MM - 4 mrT.,
100 MM - 8 wIT., Ha3HAaYEHUE: JJI MOJKIIOUYEHUs JEMOHCTPALIMOHHBIX
npuOopoB U OOOpYyIOBaHUS K HCTOYHUKY TOKa, s cOOpKH
INEKTPUUYECKUX IIeTel, BKIIOYas 3IeMEeHThl U3 padoThl "[locTosHHBIHM
AJIEKTPUYECKHI TOK"
[IITaTuB 1a0OpATOPHBII C AepKATEIIMU
BECHI DJICKTPOHHBIE
MEH3YpKa, rpeae usmepenus 250 mi
nuHamometp 1H
nuHamometp SH
UWIMHJP CTaIbHOM, 25 cM3
UUJIUHAP aTIOMUHHUEBBIN 25 cm3
UWIMHIP aTIOMUHUEBBIN 34 cM3
MWIMHJP MIACTUKOBBINA 56 cM3 (715 u3MepeHust Cuiibl Apxumesa)

O6opynoBaHue st | npykuna 40 H/m

nabopaTopHbIX paboT u | npyxuna 10 H/m

4.2. | yueHndyeckux ombITOB | Tpy3sl o 100 r (6 mt.) 8 mr. 4 wr.

(Ha 0a3e KOMILIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHaBIMBAET Maccy ¢ marom 10 r

MepHas JICHTa, JIMHCHKA, TPAHCIIOPTHP

OpYCOK C KPIOYKOM M HUTBIO

HarpasJysitomas JuymmHod He MeHee 500 mm. J[omkHBI OBITH 00ecTeueHbl
pa3Hbie K03 (DUIIMEHTHI TPeHUs OpyCcKa MO HAMPABJISIOIIEH

CEKYHJIOMED AJIEKTPOHHBIN C TATYUKOM

HATPABIISAIONIAS CO MIKAION

OpYCOK JIepEeBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MasiTHUK C TPY30M C IMYCKOBBIM MarHUTOM U C BO3MOXHOCTBIO
WU3MCHEHUS JUTMHBI HUTH

pblyar
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OpraHu3auui, ABJISIFOUIUXCS
MAaJTOKOMIUICEKTHBIMH, €]1.
HU3M.

0JIOK TTOIBHKHBII

0JIOK HETOIBU)KHBIH

KaJIOpUMETP

TEPMOMETD

UCTOYHUK NUTAHUS IOCTOSHHOTO TOKa (BBIIPSIMHUTENb C BBIXOJHBIM
HanpsbkeHueM 36-42 B unm GatapeifHblif OJOK € BO3MOXHOCTBIO
PEryIMpPOBKHU BBIXOJHOTO HAMPSKEHUS

BOJIETMETp JIByXHpezaensHblil (3 B, 6B)

amnepMetp aByxmnpeaenbHblil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepemMeHHsbIi pe3uctop (peoctat) 1o 10 Om
COEIMHUTEIIBbHBIE NTpoBOAa, 20 mT.

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparomas nuH3a, PokycHoe paccrossaue 100 MM
cobuparomias J1MH3a, GoKycHoe paccTosiHre S0MM
pacceuBaromiast 1uH3a, POKYCHOE pacCTOsHUE -75MM
JKpaH

ONTUYECKasi CKaMbs

cnaiin «Mognens mpeamera

OCBETHUTETh

HOJIYLIMJIMHAP C IUIAHIIETOM C KPYTOBBIM TPAHCIIOPTUPOM
[Tpubop 11 M3ydeHus ra30BbIX 3aKOHOB

Kanunnsper

Hudpaxuuonnas pemerka 600 mTpruxos/MmM
Judpakumonnas pemerka 300 mTpuxos/Mm

3epkaio

JlazepHas yka3ka
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OpraHu3auui, ABJISIFOUIUXCS
MAaJTOKOMIUICEKTHBIMH, €]1.

H3M. HU3M.
[Tonsponn B pamke
Ilenu FOura
Karymka MoTok
bnok nuonos
biiok KoHIeHCaTOpOB
Komnac
Maruaut
DNEKTPOMarHuT
Onuky jxene3Hble B 0aHKe
TexHoJi0rnYecKasi HANPABJIEHHOCTh

PoGoTtorexnuveckuii HaOOp mMpeaHA3HAYEeH [UIsi W3Yy4YEHUsS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JIOB U MEXaHHW3MOB, HEOOXOIUMBIX IS
co3/1aHUs pOOOTOTEXHUYECKUX YCTPOMCTB.
HabGop mnpencraBiser co0oil KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHUTENBHBIX 3JIEMEHTOB U DJICKTPOTEXHUYECKIX KOMITOHEHTOB.
HaGop mo3Bonser cobuparh (M MporpaMMHpOBaTh COOUpaeMble
MOJIEJIH ), U3 AJIEMEHTOB, BXOSIINUX B €r0 COCTaB, MOJEIN MEXaTPOHHBIX

06 . U poOOTOTEXHMYECKUX  YCTPOHCTB €  aBTOMATHU3UPOBAHHBIM

Pa3OBATCIILHEIH yIpaBje€HUEM, B TOM YHCIIE HAa KOJECHOM XOJy, a TaKKe€ KOHCTPYKIUH,
KOHCTPYKTOP ISt
. o Si0wore | CCHOBAHHBIX HA MCTOMB30BAHMM TIepenad (B TOM 4YHcIe YEpBAYHBIX U 1 1
PaKTUKH JIOYHOTO IIIT. IIT.

IpOrpaMMHUPOBAaHUS ¢
KOMIUIEKTOM JIaTYNKOB

3y0uaThIX), a TAKXKE pPbIUaroB.
CBETOJMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJUIEPE

KonndecTBo mopToB BBOAa/BBIBOIa HA KOHTPOJIIEPE HE MeHee 6
KonndecTBO KHOIOK HE MeHee 4

OO011ee KOJIMUECTBO 3JIEMEHTOB: He MeHe 520 IIT, B TOM YHCIIe:

1) mporpamMmupyemsblii OJOK YOpaBlieHUS, KOTOPbIH MOXET paboTaTh
ABTOHOMHO U B IIOTOKOBOM PEKHME;

2) cepBOMOTOPBI

3) IaTYMK CHUJIBI

Oelofi  IIOJCBETKOM Ha
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4) MaTYuK pacCTOSTHUS

5) IaTyuK 1BEeTa

6) akKymyJIsITOpHas 6arapes

7) IlnacTuKOBBIE CTPYKTYpPHBIC dJIEMEHTHI, BKIIIOUas nepdoprupoBaHHbIC
AJIEMEHTHI: OaJIKM, KYOMKH, OCH W BaJlbl, COCTUHUTEIBHBIE JIEMEHTHI K
OCsIM, TIECTePHH, IMpeIHa3HAuYeHHBbIC MJIs CO3/aHUS YEPBSAYHBIX H
3y0YaThIX TIepenay, COSIMHUTEIbHBIE U KPETEKHBIC SJICMEHTHI,

7) [IporpammHuoe obecrieyenue, HCTIOJIb3YEMOE JUIS
MPOTrpaMMHUPOBAHUSI COOMPAEMBIX POOOTOTEXHHMUECKUX MOJEIeH |
YCTPOMCTB, JOCTYITHO JJIsi CKaYyMBaHUs 13 cetn HTepHeT

OO6pa3zoBaTeabHBIN
Ha0Op 10 MEXaHHKeE,
MCXAaTpPOHHUKE )51
pPOOOTOTEXHUKE

KomrmutekT msist u3ydeHust OCHOB JIEKTPOHUKH U POOOTOTEXHUKH

HabGop nomken ObITh IpeHA3HAYCH ISl IPOBEACHUS YU€OHBIX 3aHATUI
[0 DJJEKTPOHUKE M CXEMOTEXHHKE C LEJIbI0 HU3ydeHus Haubosee
pacmpocTpaHEeHHON AJIEMEHTHON 0a3bl, IPUMEHSIEMOUN I HHKEHEPHO-
TEXHUYECKOTO TBOPUYECTBA YUAITUXCS W Pa3padOTKU ydeOHBIX MOJenei
po6otoB. Habop A0MKEeH MO3BOJIATH y4yalllUMCS Ha TMPAKTHKE OCBOWTH
OCHOBHBIE  TEXHOJIOTHM  TIPOCKTHUPOBAHMS  POOOTOTEXHHUYECKHUX
KOMIUIEKCOB Ha MpUMepe YUeOHBIX MOeliell poOOTOB, a TaKKe U3YUYHTh
OCHOBHBIC TEXHHYECKHE PEIICHUS B OOJACTH KHOCPHETUUYECKHX |
BCTPAUBAEMbIX CUCTEM.

B cocraB KkomIuUleKTa JIOMDKEH BXOAMTH HabOp KOHCTPYKTHUBHBIX
AJIEMEHTOB Il COOPKHM MakeTa MaHWUIYJSIIIMOHHOTO po00Ta, KOMILIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB JJisi COOpKM MakeTa
MOOUJILHOTO po0OTa U T.II.

B cocraB xoMIuiekTa BXOAWUT HAOOp 3JEKTPOHHBIX KOMIIOHEHTOB JJIS
HN3YUCHUA OCHOB JJICKTPOHUKHW W CXCMOTCXHHKH, a TAKXEC KOMIIJICKT
OPUBOJOB W JAaTYMKOB  pa3jIMYHOIO TUHA s Pa3paboTKH
p06OTOT€XHI/I‘I€CKI/IX KOMIIJIEKCOB.

B coctaB KOMIIEKTa JOJKHO BXOAMTH: MOTOPBI C 3HKOJEPOM - HE

1 mrr.

1 mrr.
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MeHee 2IIT, CEepBONPUBOJ OOJBIION - HE MeHee 4IIT, CepBOIPHUBOJ
Mallblii - He MeHee 2T, MH(pPAaKpacHbIM IaT4MK - HE MEHee 3IIT,
YJIBTPa3BYKOBOM JAaT4YMK - HE MEHee 3T, JATYUK TEeMIepaTypsl - HE
MeHee 1IUT, JAaTYMK OCBELICHHOCTH - He MeHee lmT, Habop
JJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJIEHCATOPBI, CBETOIMO/IbI
pa3IMYHOr0 HOMHUHANA), KOMIUIEKT  TPOBOJOB Uil OecraeyHoro
OPOTOTUIIMPOBAHUS,  IJJaTa  OecrnaeyHoro  MPOTOTHIMPOBAHUS,
AKKyMYJISITOP U 3apsiIHOE YCTPOUCTBO, .

B coctaB koMIIEKTa TOMKEH BXOUTh IPOrpaMMHUPYEMbI KOHTPOJLIED,
nporpammupyemslii B cpene Arduino IDE unu ananoruyssix cBoOOIHO
pacnpocTpaHseMbIX cpenax pa3paboTKu. [Iporpammupyemsiii
KOHTPOJIJIEP MOJDKEH 001aaTh MOPTaMU ISl TIOAKIIOYEHUST U(PPOBBIX
U aHanoroBeix ycrpoict, umHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nin WiFi.

B cocrtaB xoMmIuiekTa AOMKEH BXOJUTh MOJYJIb TEXHUYECKOTO 3pEHHUS,
MPEJICTaBIISIIOIIMI COO0M BBIUMCIUTENBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MUKPOIIPOLIECCOPOM (KOJI-BO siiep - HE MeHee 41T, 4acToTa sapa He
menee 1.2 I'Tu, oovem O3Y - He meHee 512MO, 00beM BCTPOEHHOM
namsTé - He MeHee 81'0), HHTErpUpPOBaHHON KaMepol (MaKCHMallbHOE
paspelieHrne BUAEOINOTOKa, nepenaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHUYECKON CHCTEMOM. Monayns
TEXHUYECKOTO 3peHUs JOJKEH 007aJarh COBMECTHUMOCTBIO C
pa3NUYHBIMM  MPOrPAMMHUPYEMBIMH  KOHTPOJUIEpAMH C  TIOMOIIbBIO
untepdericoB - TTL, UART, 12C, SPI, Ethernet. Moxynp TexHMUECKOTO
3peHusi JIOJDKEH HWMETh BCTPOEHHOE MpOTrpaMMHOE oOecreueHue Ha
OCHOBE OTIEPAIIMOHHON CHUCTEeMBbI Linux, MO3BOJIAIONIEE OCYIIECTBISATH
HACTPOMKY CHCTEMbl MAIIMHHOTO OOy4YeHHUs MapaMeTpoB HEUPOHHBIX
ceTeil 11 oOHapyX eHHs OOBEKTOB, ONpPENEICHHs] MX MapaMeTpoB U
JAJIbHENIeH uIeHTUPUKAIIUY.
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Ne Haumenopanne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEePUCTUKH OpraHM3AuH, He OpraHu3anuii, ABJISIOIMAXCS
00opy10BaHust ABJISIOIINXCS
MAJIOKOMILTEKTHBIMH, €11, MAaJTOKOMIUICEKTHBIMH, €]1.
H3M. HU3M.
KommekT pomkeH oOecrneuyuBaTh BO3MOXHOCTh M3Y4YEHHUS OCHOB
pa3paboOTKK MPOTrPaMMHBIX M ANMapaTHBIX KOMILJIEKCOB HH)KEHEPHBIX
cucteM, pemeHuii B cepe "MHTepHeT Bemieil", a Takke pEIICHUA B
00acTH poOOTOTEXHUKH, MCKYCCTBEHHOTO HMHTENJIEKTa M MALIMHHOTO
00y4eHUsI.
KoMmnbrorepHoe o0opy1oBanue
®dopm-PakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJIu4ueE;
Pycckas packiiagka kiaBuaTyphl: HaIU4uUE;
Jlnaronaine skpaHa: He MeHee 15,6 n110iMOB;
Paszpemenne skpana: He menee 1920x1080 nukcenei;
KonnuecTBo sinep npoueccopa: He MeHee 4;
KommyecTBO MOTOKOB: HE MeHee &;
basoBas TakTtoBas yacroTa npoueccopa: He meHee 1 I'T'w;
MaxkcumanbHas TaKTOBas 4acToTa mpoieccopa: He menee 2,5 I'T'm;
Kom-namsts mporeccopa: He MeHee 6 MOaiT;
O0BeM yCTaHOBIIEHHOM OTEpaTUBHOM MaMsITH: HE MeHee 8 ['0ailT;
1 HoyT6yk O0beM noaaepKUBaeMOil oriepaTUBHOM MaMATH (151 BO3SMOXKHOCTH 3 e 2 wr.

pacmupenus): He MmeHee 24 ['0aiT;

O60wem Hakonutens SSD: ne menee 240 I'0aiit;

Bpewmst aBToHOMHOU paboOTHI OT OaTapen: HE MeHee 6 YacoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6onee 1,8 Kr;
Buemnuit unrepdeiic USB crannapra He Hibke 3.0: HEe MeHee Tpex
CBOOOHBIX;

Buewnuit unrepgetic LAN (ucnonab3oBaHuE MEPEXOIHUKOB HE
IIPEyCMOTPEHO): HAJINYHE;

Hanuuue monyneit u uatepdeiicoB (MCIOIb30BaHNUE IEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBoanast csi3p Wi-Fi: Hanuuue ¢ nogaepxkoit crangapra IEEE
802.11n nnu coBpemMeHHee;
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CKaHep, KOIup)

TexHoorus nevyaTu: Ja3zepHast
MakcumanbsHoe paspemenue nedatu: He meHee 1200%1200 touexk;
Wntepoeiice: Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanue OpraHu3anuii, He .
Ne Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEePHCTHKH OpPraHu3auui, ABJIAIOLIUXCH
00opy10BaHust ABJISIOIINXCS
MAaJTOKOMIUICEKTHBIMH, €]1.
MAaJTOKOMIUICEKTHBIMH, €/1.
H3M.
H3M.
Web-kamepa: Hanmuue;
Manunynsatop "Mbllb": HAIUYKE;
[IpenycranoBieHHas onepalMoHHas CUucTeMa ¢ rpaduuecKum
H0JIb30BATENbCKUM HHTEpdeiicom, obecrnieunBaroas padoTy
pacrpocTpaHeHHBIX 00pa30BaTEIBHBIX U OOIIECUCTEMHBIX
IIPUIIOKEHUI: HAJIMYHE.
Tun ycrpoiictBa: MOV (pyHKIIMM e4aTH, KOMUPOBAHUS,
CKaHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
Moy (mpunTEp, p y . ’
2 LBeTHOCTD: UepHO-OEBIii; I . I .




MPOPUJIBHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJINIIA Ne2

KoanuecTrBo exmHuI A5

npo¢uILHOro KoanyecTBo eqnHuIL A5
KOMILJICKTa l'lpO(l)l/lIl])]-IOFO
Ne Haumenosanne K'paTlme NPpUMEPHbIC TEXHUYCCKHE XaPAKTCPUCTUKH (06m006pa30BaTeﬂbﬂlﬂe KOMILIeKTA
000py10BaHUsI OpraHu3aluM, He (MaJIOKOMILJIEKTHbIE
ABJIAIOIIHNECHA 06me06pa308aTeﬂbﬂme
MaJ'[OKOMl'[J'leKTH])lM), opra}m3aunu), ¢1. U3M.
€. U3M.
BA30OBAS (OBS3ATE/IBHASA YACTD)
EcrecTBeHHOHAYy4YHAsl HAIPABJIEHHOCTh
ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKaxX MO OMOJIOTUU B
OCHOBHOM IITKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKOM IeATeTbHOCTH yUaIuXCsl.
Kommnekranus: becipoBoiHOM MylIbTUIATYHUK 110 OUOIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaTurK OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUs He yxe ueM oT 0 710
180000 nx
Hatunk pH ¢ nuamnasonom nsmepenus He yxe yem ot 0 1o 14 pH
JlaTuuk TemMnepaTypsl ¢ JMara3oHOM U3MEPEHHUs He yKe ueM oT -20 10
+140C
Iudposas naGopatops JlaT4uMK 3JIEKTPONPOBOAUMOCTH C AMaNa30HaMU U3MEpPEHUs He yxxe ueM oT 0
110 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MkCm
l. o Ouosoruu N 3 wr. 2 .
(yueHmueckas) JlaTuuk TemMnepaTypbl OKpY>Karolel CpeJibl C TMarna3oHOM U3MEPEHUS HE

yxe ueM oT -20 1o +40

Akceccyapbl:

Kabens USB coenuHuTEeNnbHBIN

3apsHOe ycTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO M0 3KCIUTyaTaluu UGpoBoil 1abopaTopuu
[{udpoBast BumeokaMmepa ¢ METALTHYESCKHM MTATHBOM, pa3pelieHue He
menee 0,3 Mnukc

[IporpamMmmMHoe obecnieueHue

MeTtoauueckue pekomenaanuu He menee 30 pabot

YnakoBka
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NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

Hanuuue PYCCKOA3BIYHOT'O caiita MMOAACPIKKHU, HATNINEC BUACOPOJIUKOB.

Hudposas naboparopust
M0 XUMUH (yUeHHUYECKas)

OO0ecrieynBaeT BBITOJIHEHUE JIAOOPATOPHBIX padOT IO XUMHUH HA YPOKaXx B
OCHOBHOM IITKOJIE U IPOEKTHO-UCCIIEI0BATENBCKON AESITEIbHOCTH YUAIIMXCS.
Komiuiekranus:

becripoBoHON MyIBTUAATYUK [0 XUMHUU C 4-MsI BCTPOCHHBIMU TaTYUKAMHU:
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 1o 14 pH

JlaTuuk BBHICOKOU TeMIepaTypsl (TEPMONAPHBIi) ¢ AUAMa30HOM U3MEPEHUS
He yxe yeM oT -100 qo +900C

JlaTuuK SIEKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEeHHsI He yke 4eM OT 0
10 200 MmxCwm; ot 0 10 2000 MxCwMm; oT 0 10 20000 MkCMm

JlaTuuk TeMnepaTyphl MJIATHHOBBIN C TUANIa30HOM U3MEPEHHSI HE y)Ke YeM
ot -30 1o +120C

OTtnenbHBIC JATYUKHU:

JlaTunk onTHYeCcKOM MNIOTHOCTH 525 HM

Akceccyapbl:

Kabens USB coenuHuTEeNbHBIN

3apsHoe ycTpoicTBO ¢ kadenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO M0 3KCIUTyaTaluu UGpoBoil 1abopaTopuu

Ha6op nmabopaTopHoit ocHacCTKH

[TporpammHoe oOecnieueHue

Meroandeckue pekomeHaanuu He meree 40 pabot

Hannuue pycckosI3pIYHOTO caifTa MOJACPKKU

Hannune Buaeoposmkos.

3 .

2 1IT.
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Hudposas maboparopust
no ¢uzuke
(yuenuueckas)

OOecnieunBaeT BHINOIHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca (hU3HKH.
Kommnekranus:

BbecripoBogHOM MyIBTUAATUUK 1O PU3UKE C 6-F0 BCTPOCHHBIMH JTATYHMKAMHU:
[udpooit gaTunk TemMnepaTypsl ¢ AUAMa30HOM U3MEPEHUS HE yXKE YeM OT -
20 no 120C

[udposoii gaTunk aOCOTOTHOTO JABJICHUS C AUAa30HOM U3MEPEHUS He
yxke ueM oT 0 7o 500 klla

JlaT4uK MarHuTHOTO MOJIA C TUANa30HOM U3MEPEHHS He yKe ueM oT -80 10
80 mTn

JlaTuMK HanpspKEHUs ¢ AMana3oHaMy U3MEPEHHUsI He yKe 4eM OT -2 10 +2B ;
oT -5 10 +5B; ot -10 mo +10B; ot -15 mo +15B

JlaTumk TOKa HE yxe 4em oT -1 1o +1A

JlaTuuk akcenepoMeTp ¢ MoKa3aTeNIIMUA HE MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YyCTPOUCTBA:

USB ocuumnnorpad ne menee 2 xanana, +/-100B

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTop a1 mpoBeieHus! 3KCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopun
[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomenaanuu (40 padbor)

Hannune pyccKosI3pI9HOTO caiiTa moAIepKKU

Hanuune Buageoposukos.

3 mmiT.

Komnb

I0TEPHOE 000pY/I0BaHHE

4.

HoytOyx

dopm-PaxTop: HOYTOYK;

3 miT.




HaumenoBanme
000py10BaHUs

KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosuvecTBO eMHUIL 151
NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

Kecrtkasi, HEOTKIIIOUaeMas KJIaBuaTypa: Hallu4uue;

Pycckas packiagka KiaBuaTypbl: HAIUYUE;

Jlnaronane skpaHa: He MeHee 15,6 110iMoB;

Paspemenne skpana: He menee 1920x1080 nukcenei;

KonnuecTBo siiep npoueccopa: He MEHeEE 4;

KomngecTBo MOTOKOB: HE MeHee §;

ba3oBas TakTroBas yacroTa npoueccopa: He meHee 1 I'T';
MakcumanbHas TAKTOBAsI 4acTOTa mpoueccopa: He menee 2,5 ['T';
Ksm-namsts nporneccopa: He MmeHee 6 MOaiiT;

OO0beM yCcTaHOBIIEHHOM ONEpaTUBHON MaMATH: HE MeHee § ['0aiT;
O0beM noIepKUBAEMOM ONIEPATUBHOM MaMATH (17151 BO3MOKHOCTH
pacmmpenus): He MmeHee 24 ['0aiT;

O60beMm Hakomnurens SSD: He menee 240 I'0aiir;

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MeHee 6 9acoB;

Bec HOyTOYyKa ¢ YyCTaHOBJIEHHBIM aKKyMYJISITOpOM: He Oouee 1,8 kr;
Buemnuit unrepgeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOO/IHBIX;

Bueunuit unrepgeiic LAN (ucnonb3oBaHue NepexoJHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuuune momyneit u uarepdeiicoB (MCMoIb30BaHNUE MTEPEXOTHUKOB HE
npeaycMmotpeno): VGA, HDMI;

becripoBoanas cBsa3p Wi-Fi: Hanuune ¢ nonaepxkoil crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "Mbllb'": HATUYKE,

[IpenycranoBneHnHas onepaoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BATENbCKUM HHTEpdEiicom, obecnieunBarolas paboTy

pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX U OOIECUCTEMHBIX MPHIIOKEHUM!




HaumenoBanme
000py10BaHUs

KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBO eMHUIL 1151
NpoPHIBLHOTO
KOMILJIEKTa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He

KoanuecrBo exuHun ais
NpoPHILHOTO
KOMILTEKTA
(MaJIOKOMIJIEKTHbIE

SIBJISIIOII{HECS o0ueo0pazoBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3aluu), e. U3M.
€1. U3M.
HaJIM4ue.
Tun ycrpoiictBa: MOV (pyHKIIMM ITe4aTH, KONUPOBAHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;
5 M®YV (npunrep, ckanep, | LIBeTHocTh: uepHO-0Oenblii; | e | e
) KOIIHP) TexHonorus nevyaTu: Ja3epHas ’ ’
MaxkcuMmanbHoe paspemienue rneyatu: He MeHee 1200x1200 Touek;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOINOJIHUTEJIBHOE OBOPYJIOBAHUE
EcrecTBeHHOHAYYHAsl HAIPABJIECHHOCTh
OOecnieunBaeT BHINOIHEHUE JAOOPATOPHBIX PA0OT HAa ypoKax Mo OMOJIOTUH B
OCHOBHOM IIKOJIE ¥ MPOEKTHO-UCCIIEA0BATENBCKON NEATEIBHOCTH yJalIuXCsl.
Kommnekranus: becripoBoiHON MyIbTUAATYUK 1O OUOJIOTHH € 6-10
BCTPOCHHBIMH JTATYNKAMH:
JlaTumk BnaxkHoCTH ¢ quanazonoM usmepenus 0...100%
JlaT4MK OCBEIIEHHOCTH C JUANla30HOM U3MEpPEHHUs He yxke ueM oT 0 10
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenus e yxxe uem ot 0 1o 14 pH
[udposas nadopatopust | JJaTuuk Temneparypsl ¢ 1Mana3oHOM U3MEpEHUs He yxke ueM oT -20 10
l. 1o OuoJsioruu +140C 1 . 1 wr.
(yueHuueckas) JlaTuuK 31EeKTPONPOBOAUMOCTH € AMANA30HAMHU U3MEPEHMsI HE yKe 4eM oT 0

10 200 MmxCwm; ot 0 10 2000 MxCwMm; oT 0 10 20000 MkCMm

JlaTuuk TemMmepaTypbl OKpYy>Karolei cpeibl C TUarna3oHoM U3MEepeHUs He
yxe yeM oT -20 1o +40

Akceccyapsl:

Kabens USB coennHUTENBbHBIN

3apsaHoe ycTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KcIuTyatanuu udpoBoil 1abopaTopun




HaumenoBanme
000py10BaHUs

KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosuvecTBO eMHUIL 151
NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

[udposas Buneokamepa ¢ METAIIMYECKUM IITATUBOM, pa3pelieHne He
menee 0,3 Mnukc

[Tporpammuoe obecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 30 paboT

VYmakoBka

Hanwmuame pycCcKosI3bI9HOTO caliTa MOCPKKH, HATUINE BHICOPOIHKOB.

[Mudposas nadopaTopust
10 XUMUU (yUeHHUYecKas)

ObecnieunBaeT BBIIIOJIHEHUE JIAOOPATOPHBIX padOT O XMMHUH Ha ypOKax B
OCHOBHO IIIKOJIE U IIPOEKTHO-UCCIIEN0BATENIBCKON AESITEIbHOCTH YUaIIUXCS.
Kommirekranus:

becripoBoHON MyJIbTUAATUUK 10 XUMUH C 4-Ms1 BCTPOCHHBIMU JATYNKAMU:
Hatuuk pH ¢ nuanazonom uzmepenust e yxxe uem ot 0 go 14 pH

JlaTuuk BBHICOKOW TeMIepaTyphl (TEpMONApPHBIi) ¢ AUAa30HOM U3MEPEHUS
He yxe ueM ot -100 o +900C

JlaTuuk 3EeKTPONpPOBOJAUMOCTH C AMANa30HaMU U3MEpEeHHsI He yke ueM oT 0
10 200 mxCwm; ot 0 o 2000 MxCwMm; ot 0 10 20000 MkCwm

JlaTuuk TemnepaTypsl MJIaTUHOBBIN C TMaNa30HOM U3MEPEHHS HE YKE YeEM
ot -30 o +120C

OTaeibHbIE JATYUKHU:

JlaT4yuK ONTHUYECKON IJIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coennHUTENbHBII

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KcITyaTauuu nuppoBoit 1abopaTopuu

HaGop nmabopatopHoii OCHaCTKH

[IporpamMmmMHoe obecnieueHue

Metoanueckue pekoMeHaanuu He menee 40 padot

Hannuue pycckos3pIMHOTO caiTa noIIEPKKU

1 .

1 .
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KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosuvecTBO eMHUIL 151
NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

Hanuuue BUJICOPOJINKOB.

[Mudposas nadboparopust
o gusuke
(yueHunueckas)

ObecrnieynBaeT BBIMOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pu3uKu.
Komiuiekranus:

BbecnipoBoHOM MyTBTUAATUMK 1O PU3UKE C 6-10 BCTPOCHHBIMH JTATYHKAMHU:
[MudpoBoit gaTunk TemMIepaTypsl ¢ AUAMA30HOM U3MEPEHUS HE yXKE YEM OT -
20 no 120C

[udposoit gaTunk aOCOIOTHOTO JaBICHUS C AUANAa30HOM U3MEPEHUS HE
yxke ueM oT 0 1o 500 klla

JlaT4uK MarHuTHOTO MOJIA C IUANa30HOM U3MEPEHHUsS HE yKe ueM oT -80 10
80 mTn

JlaTuMK HanpspKEHUs ¢ AMana3oHaMU U3MEPEHHUsI He Y Ke 4eM OT -2 10 +2B ;
oT -5 mo +5B; ot -10 mo +10B; oT -15 10 +15B

JlaTunk TOKa HE yxe yem ot -1 1o +1A

JlaTuuk akceynepoMeTp ¢ MoKa3aTreysiMi He MeHee yeM: +2 g; +4 g; +8 g
OTtnenbHBIE YCTPOHCTBA:

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

Akceccyapbl:

Kabens USB coenuHuTENbHBIN

3apsaHoe ycTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KonctpykTop /u1st mpoBeieHHs SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauu U poBoil 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroandeckue pexomeHaamnuu (40 pador)

Hannuue pycckosi3pIdHOTO caifTa MOJACPKKU

Hannune Buaeopoankos.

1 mrr.

1 mrr.

Hudposas naboparopust
1o GU3noI0Tun

ObecrnieunBaeT MPOBEACHNUE UCCIIEJOBAHUS 110 (PYHKIIMOHUPOBAHUIO
yesoBeyeckoro oprannsma. Kommiekranus: becripoBoiHON MyIbTHIATYUK

1 .

1 .
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KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosuvecTBO eMHUIL 151
NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

(npouibHBIN ypOBEHB)

10 (U3UOIIOTHH C 5-10 BCTPOSHHBIMU AaTuyuKaMu: JlaTyuk apTepruaibHOTO
nasnenus (0...250 mm pr. CT.)

JlaT4yuK mysbca ¢ AMana3oHoM u3mepeHus He yxe dem ot 30 o 200 ya/mMun
JlaTunk TemnepaTypsl Tejla ¢ IMana3oHoOM U3MEpPEHUs He yxKe 4eM oT +25 1o

+40C

JlaTuuk 4acTOTHI AbIXaHUS C JUANa30HOM U3MepeHHsl He yke ueM oT 0 10
100 uukiIoB/MUH

JlaTuMK yCKOpEHHUsI ¢ MmoKasaTensmu £2 g; +4 g; £8 g

OTtnenpHBIE yCTPOUCTBA:

Hatuuk OKI' ¢ nuana3onom nsmepenus He yxe yem ot -300 go +300 mB)
Haruuk pH ¢ auanazonom usmepenus He yxxe uem ot 0 1o 14 pH
JlaTuuk cuiomep ¢ 1ruana3oHOM U3MepeHus He yxe yem ot -40 no 40 H
JlaTuuK OCBEIIEHHOCTH C AMANAa30HOM U3MEPEHHUs He yxke ueM oT 0 110
180000 nx

Akceccyapbl:

Ka6ens USB coeauHUTENbHBIM

3apsaHoe ycTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp A1 IpOBeIeHUs SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KcIUTyaTauuu HupoBoil 1abopatopuu
[TporpammHoe obecrieueHue

Meroandeckue pekomeHaanuu He Mmeree 20 pabot

Hannune pyccKos3bI9HOTO caiiTa Mo Aep KKH

Hannune BuaeopoanKos.

Hudposas naboparopust
10 DKOJIOTHH

OO6ecnieunBaeT MpoBeACHNUE YU€OHOT0 3KOJIOITMYECKOT0 MOHUTOPHHT A
MHCTPYMEHTAIbHBIMU MeTo1aMu. Habop npumensieTcst pu u3yuyeHuun
9KOJIOTHH, OMOJIOTHUHU, XUMUH, Teorpaduu U IPUPOJOBEICHHUS, a TAKXKe JUIs

WHAUBUAYAJIbHBIX UCCICOOBAHUA U HpO@KTHOﬁ ACATCIIbPHOCTH IIKOJIBHHUKOB.

1 mrr.
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KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosuvecTBO eMHUIL 151
NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

Komruiekranus: becipoBoiHON MyIbTHIATYHK 110 IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-}0 BCTPOCHHBIMU JIaTYMKAMU:

JlaT4MK HUTPAT-UOHOB

JlaT4MK XJIOPUI-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 1o 14 pH

JaTunk BnaxkHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuK OCBEIIEHHOCTH € AUAMa30HOM U3MEPEHHUs He yxe ueM oT 0 10
180000 nx

JlaTuuk Temneparypsl ¢ JuanazoHOM U3MEpEeHMsl He yxke yeM oT -20 10
+140C

JlaTuuK 31EKTPONPOBOJAUMOCTH € AMANA30HAMU U3MEPEHMsI HE yKe 4eM oT 0
10 200 MmxCwm; ot 0 10 2000 MxCwMm; oT 0 10 20000 MkCMm

JlaTuuk TemnepaTypbl OKpY’Karolel Cpeibl C 1Uara30HOM U3MEPEHNUs HEe
yxe ueM oT -20 o +50C

OTtnenpHbIE JATUUKHU:

Jlatuuk 3ByKa ¢ yHKIMEH UHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm no 8 xI'1y;

JlaTyuk BIaXKHOCTH MOYBBI C IMANIa30HOM U3MepeHus He yxe yeM oT 0 10
50%

JaTunk kucimoposa ¢ nuamazoHom usmepenus ot 0 go 100%

JlaT4yuK ONTHUYECKON IJIOTHOCTH 525 HM

JlaTuuk ontudeckoi mioTHocTy 470 HM

JlaTyuk TypOMIUMETp C JHana3oHoM u3MepeHus He yxe dem ot 0 10 200
NTU

JlaTuuk OKucH yriiepoja ¢ [uana3zoHoM u3MepeHus He yxxe yem ot 0 o 1000
ppm

Akceccyapbl:

Ka6ens USB coequnutenpHblii (2 mr.)
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KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosuvecTBO eMHUIL 151
NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

3apsiHoe ycTpoicTBO ¢ kadenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

CTep)KeHL JJIA 3aKPCTIICHUSA JaTYUKOB B IITATHUBC

KpaTkoe pykoBOJCTBO 10 3KcIUTyaTauuu U poBoil 1abopaTopuu
[TporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He Mmeree 20 pabot

YnakoBka

Hanuuue pycckos3pIMHOTO caiTa NoIIEPKKH, HUIMYNE BUJIEOPOIUKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockona: OnooruyecKuit

Hacanka MuKpockomna: MOHOKYJIIpHast
Haznauenue: nabopaTtopHblit

MeTton uccieaoBaHus: CBETIO0E MoJie
Matepuran ONTHUKU: ONTHYECKOE CTEKIIO
YBennuenue MUKpockona, kpat: 64 — 1280
Oxynsaper: WF16x

O6bexTuBbl: 4%, 10X, 40xs (MoANpy>KUHEHHBIN)
PeBonbBepHas rosioBKa: Ha 3 00bEKTUBA

Tun noacBeTKU: 3epKajgo WU CBETOIUO
PacrosiosxeHne n0ICBETKU: BEPXHSISI U HUKHSAA
Marepuain kopmyca: MmeTail

[IpeameTHslit cronuk, MMm: 90

Ucrounuk nuranus: 220 B/50 '

Yucno Meranukcenen: |

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B Habop BxoasT Bechl 1abopatopHble 3neKkTpoHHbIe 200 T, CIUpTOBKA
nmabopaTopHasi, BOpOHKa KOHMUYECKasl, MaJlouKa CTEKIIsTHHAs, mpooupka [1X-
14 (10 mwTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
UMIMHJP U3MepUTenbHbIN 2-50-2 (CTEKISIHHBIN, C IPUTEPTON KPBIILIKOH),
HITATUB JUIs TpoOupok Ha 10 rués, 3aXxuM NpoOUPOYHBIH, IIMATelNb-

1 .

1 .
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KpaTkue npumMepHbIe TeXHHYECKHE XaPAKTEPUCTHKH

KosuvecTBO eMHUIL 151
NpoPHIBLHOTO
KOMILJIEKTAa
(o0eoOpazoBarebHbIe
OpraHH3aNNu, He
SIBJISIIOTIIMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo eqmHuI A5
NpoPHILHOTO
KOMILJIEKTAa
(MaJIOKOMIJIEKTHbIE
o0ueo0pazoBaTebHbIE
OpraHu3aluu), e. U3M.

noxeuka (3 mwTykn), Habop GpIaKOHOB TSI XpaHEHHs] pAaCTBOPOB U
peakTuBOB (00beM ¢rakoHa 100 it - 5 KOMIUIEKTOB 1O 6 MTYK, 00beM
¢nakona 30 mit - 10 KOMIIIEKTOB 10 6 MTYK), LWIMHIP U3MEPUTEIIBHBIN C
HocukoM 1-500 (2 mtykn), ctakan Beicokuit S00 M (3 mTyku), Habop
eplIel A MBIThSI TOCYABI (€PII ISl MBIThS TPOOUPOK - 3 MITYKH, €pII JUIs
MBITbsI KOJIO - 3 MITYKH), XanaT Oenbli X/0 (2 mTyKn), epyaTku pe3nHOBBIE
XMUMUYECKHe CTOMKHUE (2 MITYKH), OYKHU 3aIIUTHBIE, QUIBTPBI OyMasKHbIE
(100 mTyk), roprodee mist ciupToBok (0,33 m).

B cocraB Habop BXOJAT peakTUBBI: aIFOMUHUM, KeJe30, COIsIHAs KUCIIOTa,
METHIIOpaHK, peHondrarent, aMMHIaK, MEPOKCHI BOJIOPOIa, HUTPAT
cepeOpa u ipyrue; B 001N CI0KHOCTH - 44 pa3IUUHBIX BEILECTB,
WCTIOJIB3YEMBIX ISl COCTABJICHHUSI KOMITJIEKTOB PEaKTUBOB IPH MTPOBEACHUHT
HK3aMEHAIIMOHHBIX IKCIIEPUMEHTOB 10 KYPCY IIKOJbHOW XHUMUHU.

VYyeOHnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocTtaB BxomAT:

Cencop Tun 1 e menee 1 mr., obecreunBaeT BO3MOKHOCTb PETHCTPALIUN
CUTHaJIa 3JeKTPUUYECKON aKTUBHOCTHU MBILII] (31eKTpoMHuOorpaMmMbl, OMI).
Perucrpanus nomkHa OCyIECTBISETCS. HEMHBA3UBHO, CYXUMHU JIEKTPOJaMHU.
B03MOHOCTBIO KpEIUIEHUS K pyKe YeJIOBEKa, YTO JO0JKHO J1aBaTh
BO3MO>XHOCTb PEFMCTPUPOBATH AJIEKTPUUECKYIO0 aKTUBHOCTH MBILIIIBI B
o0ractu, HaJ KOTOPOM pacnosaraercs kpemienue. [Ipu HanpsxkeHun
MBIIIIIBI TOJKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOIIOIEHUS TyYHOCTH
curHazia (t.e. npucyrctsue OMI'), npu paccaabaeHUN MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee 1 mr., o0ecrieunBaeT BO3MOKHOCTh PETUCTPALIUU
curHana ¢orormiaerusmMorpammsl (OIII7) ontuyeckum myrem, 3a cuer
M3MEHEHHUS OTPAKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
M3MEHSEeTCA M0]] BO3/IeHCTBUEM MYJIbCOBOU BOJIHBI. CEHCOp AOKEH OBbITh
o0ecreueH BO3MO)KHOCTBIO KPEIUICHHUS K MOAYIIEYKEe Nalblia YeJIOBEKa.

1 .

1 .
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Cencop Tun 3 He menee 1 mt., o6ecreunBacT BO3MOKHOCTh: PErHCTPALIUU
curHazia snekrpokapauorpammsel (K1) He HHBa3UBHBIM CLIOCOOOM;
peructpaund I, II u Il oTBE1€HUI; TOAKIIFOUEHUS ATIEKTPOIOB K CEHCOPY €
MTOMOIIIBIO COCIMHUTENLHBIX MMPOBOIOB, 000pyaoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 He menee 1 mT. obecrneynBaeT BO3MOXKHOCTh: PETUCTPALIUN
CUTHaja KoykHo-ranbBaHnueckoil peakunu (KI'P), peructpanus kotoporo
OCYILIECTBIISICTCS] HA MOCTOSIHHOM TOKE; MTOJIKJIFOUEHUS K TEJly YeloBeKa ¢
MIOMOUIBIO CYXHUX JIEKTPOIOB, OJKIOYEHHE KOTOPBIX K CEHCOPY
ocyiectBiseTcs ¢ nomoiipio TouchProof pasbemos.

Cencop Tun 5 e menee 1 mt., o6ecreunBacT BO3MOKHOCTh: PErHUCTPALIUU
CUTHaJIa 3JIeKTPUUYECKON aKTUBHOCTH Mo3ra (D317) ¢ moMoIIbIo Cyxux
HEWHBA3HUBHBIX 3JIEKTPOIOB; PETUCTPALMH MIEKTPUIECKON aKTUBHOCTH
pa3HbIX J0Jei Mo3ra; MOAKIOYEHHS 3JIEKTPOAOB K CEHCOPY C IOMOIIbIO
COEJMHUTENBHBIX IPOBOAOB, 000pya0BaHHbIX TouchProof pazsemamu;
3aKpEIICHUS 3JIEKTPOOB HAa TOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 e menee 1 mrT., 06ecreunBacT BOZMOKHOCTh: PErHCTPALIUU
cUrHaza kojebanus rpyaHoi kietku (CeHcop AbIXaHus); ONpeaeIeHUs
4acTOTHI AbIXaHMS.

YcTpoiicTBo /it cOopa JaHHBIX OT CEHCOPOB U Mepe/lauy Ha ePCOHAIbHbIN
KOMIIBIOTEp 00€CIeunBaeT BO3MOXKHOCTb COOpa TaHHBIX OT MOJKIIOYEHHBIX
K HEMY CEHCOPOB M OTIPaBKY NoJry4eHHbIX AaHHbIX Ha [1K. [Togkmrouenne
neHTpanbHoro Mmoayis k 1K ¢ momomrsto USB-kabens. LlenTpanbHblit
MOZYJIb UMEET He MeHee | IIT,: raibBaHn4ecKyro n3omsanuio ot 11K,
LlenTpasibHBINA MOy b 00E€CIIEUNBAET BOZMOKHOCTh OJJTHOBPEMEHHOTO
MOAKITIOYEHUS BIUTIOTH 10 4 cerncopoB. Kaxapiii u3 Bxoa0B LlenTpanbHOrO
MOJTyJIsl UMEET raJIbBaHUUECKYI0 M30JIIHIO (00ecrieyeHne MeKKaHaIbHOM
rajibBaHU4YeCKOM n30s1mn). [loakmodenne cencopoB K LlenTpanibHOoMy
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MOAYJIIO0 OCYILIECTBIIAECTCS C MOMOIIbIO CIIEHUATM3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecrnieunBaomuyx npaBuibHOCTh HOJKIIOYEHHS pa3beMa U
CHUKAIOILUX PUCK CIIYHallHOTO KacaHUs pa3beMOB TOKOIIPOBOISAIINX
4acTei, a Takke 00eCTIeYMBAIOIINX 3aITUTY OT HECAHKIITMOHUPOBAHHOTO
MOAKJIIOYEHUS K POU3BOJIbHBIM YCTPOICTBAM.

Monyns «Knonka» He meHee | mT., o0ecnedrnBaeT BO3MOKHOCTh: Pa3METKH
PErUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHEE 3-X Pa3IMUHbIX KaTErOPUHU
COCTOSTHUM.

Y CcTpoicTBO, BXOIAIIEE B COCTAB Ta00OPATOPHH, JOKHO 00eCreunBaTh
BO3MO>KHOCTh PETUCTPAIIMU apTEPUATTLHOTO JaBICHUSI.

[IporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecrieunBaTh
BU3YaJIM3aUI0 U 00pabOTKY PErUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO ITPOTpPaMMBbI TOJKHO COCTOATH U3 BKIIAJOK, KaXKaas U3
KOTOPBIX COJIEPKUT HAOOp rpauKoB, HEOOXOIUMBIX ISl OTOOpaKEHUS
TpedyeMoii nHpopManuu.

JlomkHa UMEThCS BKIIAAKA /1711 OJTHOBPEMEHHOT'O MPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OJTHOBPEMEHHO MOAKIIOYEHHBIX K LleHTpansHOMY MOAYITIO.
D10 06ecrneynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TOJIUTpapuuecKoro)
pexxnma paboThl yCTPOUCTRA.

Takske TOIKHBI UMEThCS BKJIAJIKH JIJTS BU3yalIU3allii CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa nbixaHusi, KHOIKH; a TaKXKe
MIPOU3BOIHBIX TPa(PUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHEIU(UIHBIE IS
TOTO WJIM MHOTO CUTHAJIA BETUYNHBI.

[TO momKkHO maBaTh BO3MOXKXHOCTH BU3YAIH3alUA U 00pabOTKH
PEruCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3aius curHajia, ClieKTp CUTHaJa, aMIUIUTYAHBIA TPUTTEP

- OIII": Bu3yanu3anus CUrHama, ClieKTpa CUTHaNa, TaXOTpaMMBbl, Tpaduk
yJibca
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- OKI': Bu3yanusanus CurHaia, TaxorpaMmsl, rpaduk myiasca

- KI'P: Bu3yanu3anus curuana

- O0I': BU3yanu3anus CUrHania, CeKTp CUrHaja, aMIUTUTYAa anbda-putma,
amIuInTya 6era-purma.

- CeHcop JIbIXaHMs: BU3YyaJIM3allusl CUTHAIA,

- Knormka: Bu3yanu3anus cUTHajIa pa3MeTKH

I1O nomkHO UMETh BO3MOXKHOCTh KacTOMU3aIu U HacTpoiiku 10 s

3¢ (eKTUBHOIO 0TOOpaKeHUs rpaMKOB: HACTPOMKA 1IBETA, BHIOOD
napaMeTpoB Ul aHaJIN3a, BEIOOP 0TOOpaXkaeMbIX I'pauKOB,
MacmtabupoBanue rpadukos. [1O 10KHO UMETh BO3MOYKHOCTH 3aIUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MOoXHOCTE HACTPOMKH MapaMeTpoB GUIbTPALIMN CUTHAJIA C TIOMOIIBIO
(GUIbTpa HIKHUX YaCTOT, PUIBTPA BEICOKUX YaCTOT, MIOJIOCOBOTO (pUibTpa,
PEXKEKTOPHOTO (UIBTPA.

C nenpio ynoOcTBa aHaNM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aMUCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiyl, ¢ Mocieayomen
BO3MO>KHOCTBIO UX ITOCJIEAYIOLIETO BOCIPOU3BEAeHU B 1aHHOM [10
(MMUTHPYS PETUCTPAIMIO CUTHAJIA B PEKUME PEATLHOTO BPEMEHH ).

B cocraBe: MeTouueckre MaTepuaibl JUIsl yUUTeNs U 00yJaroLuxcs,
OIMCaHUE TIOJKIIIOYEHHS CEHCOPOB JIa0OpaTOPUH, UHCTPYKLIUHU IO
ucnonb3oBanuio 110, onucanue 1a60paTOpHBIX U MPAKTUYECKUX padoT,
KOTOpOE€ B TOM UHUCJIE€ COJAEPKUT MPE3ECHTAIIMOHHbIE MAaTEpUaJIbl.
VYnakoBka/kopoOKa 1abopaTopuH JoHKHA 00ecrieunBaTh y00HOe XpaHeHe
U coJiepKaTh MOJCKA3KH JIJIsl pacloJIOKEHUs CEHCOPOB U YCTPOMCTB
nabopaTopuu Al yI0OHOTO MCIIOIB30BaHUS MIPENoIaBaTes MU U

00yJaroOIMMUCH.

TexHogorn4eckas HalIPaBJCHHOCTb

9.

| O6pazoaTenbHbIit

| PoGoToTexHIYecK il HAGOP PEIHABHAUCH JUTS H3YUYCHHS OCHOB

1 .

1 .
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KOHCTPYKTOp AJIsA
MIPAKTUKU OJIOUYHOTO
IIPOrpaMMHUPOBAHHUS C
KOMIUIEKTOM JIaTYUKOB

POOOTOTEXHUKH, AeTalIeH, Y3JI0B 1 MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX JIEMEHTOB U AJIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop no3Bossier codupaTh (M IporpaMMUpOBaTh COOMpaeMble MOAEIH), U3
AJIEMEHTOB BXOJSIINX B €r0 COCTAaB, MOJAEIN MEXaTPOHHBIX U
POOOTOTEXHUYECKHX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHUEM, B
TOM YHCJIE€ Ha KOJIECHOM XO0J1y, a TaK k€ KOHCTPYKIIMI, OCHOBaHHBIX Ha
UCIOJIb30BAHUU Nlepeay (B TOM YHCIIe YEPBAYHBIX U 3y0UaThIX), a TaK XKe
pBIYAroB.

CBETOJIMO/IHBIN MaTPUYHBIN TUCIUICH ¢ O€oii MOICBETKON Ha KOHTPOJUIEpe
KonnuecTBo nopToB BBOJa/BRIBOIAa HA KOHTPOJIEpE HE MeHee O
KonnuecTBo KHOMOK HE MeHee 4

OO011ee KOJIUIECTBO AJIEMEHTOB: He MeHe 520 IIT., B TOM YHCIIE:

1) nporpamMMupyemsblii 010K yrpaBlieHHs!, KOTOPbII MOXKET paboTaTh
aBTOHOMHO U B IOTOKOBOM PEXHUME;

2) cepBOMOTOPHI

3) DaT4YMK CUIIBI

4) naT4uK paccTOSHUSA

5) natyuk nBera

6) akKkymynaTopHas OaTapes

7) IlnacTukoBble CTPYKTYPHBIE 3JIEMEHTHI, BKIII0Uasi nephopupoBaHHbIE
9JIEMEHTHI: OalKH, KyOUKH, OCH U BaJlbl, COETUHUTEIbHbIE SJIEMEHTHI K OCSIM
, LIECTepHU, NIpeAHa3HAUYEHHBIE /I CO3JJaHMsl YEPBSIUYHbBIX U 3yOUaThIX
nepead, COeIMHUTENBHBIE U KPEIEXKHbBIE JIEMEHTHI;

7) IlporpamMHoOe oOecrieyeHue, UCHOIb3yeMOoe AJis IPOrpaMMUPOBAHUS
coOnpaeMbIX POOOTOTEXHUUECKUX MOJIETECH U YCTPOUCTB, TOCTYITHO IS
ckayuBaHus u3 cetu HTepHer
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KOMILJIEKTA NpoPHILHOTO
No Haumenosanue Kparkue npuMepHbIe TEXHUYECKHE XaPAKTePHCTUKH (0bweodpasosarenbHbie KoMmIeKTa
000py10BaHUs OpraHu3aluu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOII{HECS o0ueo0pazoBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3aluu), e. U3M.
ell. U3M.
Komiiext JJIL U3YYCHUS OCHOB 3JICKTPOHUKH U pO6OTOTeXHI/IKI/I
Habop nomken ObITh npeAHa3HAUYEH AJIs IPOBEACHUS YUeOHBIX 3aHATUHN IO
SJICKTPOHUKC U CXCMOTCXHUKE C LCJIIbIO U3YUCHU Haunboee
pacrpoCcTpaHEHHOH JIEMEHTHOU 0a3bl, MPUMEHSIEMOM JIJIs1 MHKEHEPHO-
TCXHUYCCKOTO TBOPUYCCTBA yHAlIUXCA U pa3pa60TKI/1 y‘{e6HBIX MOI[CJ'ICﬁ
poboToB. Habop nomkeH Mo3BOIsATh yUalMMCs Ha MPAKTUKE OCBOUTH
OCHOBHBIC TCXHOJIOTMH TPOCKTUPOBAHUA pO60TOTCXHI/I‘-ICCKI/IX KOMILIICKCOB
Ha IpuMepe YIeOHBIX MojieNiel pOOOTOB, a TAK)KE U3yUYNUTh OCHOBHBIC
TCXHUYCCKHUC PCUICHUS B obmactu KI/I6epHeTI/I‘{eCKI/IX " BCTPAHNBACMBbIX
CUCTEM.
B cocrtaB komIiekTa JOJDKCH BXOAUTD Ha6op KOHCTPYKTUBHBIX 2JICMCHTOB
JUTst COOpPKM MaKeTa MaHUTYJISIIMOHHOTO Po00Ta, KOMIUIEKT METANTMYECKUX
O6pa30BaTeHLHBII>i Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB JJIsA C60pKI/I MakeTa MOOMJIBHOTO p060Ta u T.II.
10. 110 MEXaHUKe, B cocraB komruiekTa BXOIUT HAOOP AJIEKTPOHHBIX KOMIIOHEHTOB JIJIS | . | 1.

MEXaTPOHHKE U
pPOOOTOTEXHUKE

U3Y4YEHUsI OCHOB JIEKTPOHUKHU U CXEMOTEXHHUKH, a TAKKE KOMIIJICKT
MIPUBOJIOB M JATYUKOB Pa3IMYHOTO TUIIA I pa3pabOTKU
POOOTOTEXHUYECKHX KOMILIEKCOB.

B cocraB KOMIUIEKTa TOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBOJL OONIBIION - HE MEeHee 41T, CEPBOIPHUBOJ MaJbIil - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunk
OCBEILEHHOCTH - HE MeHee 11T, HabOop IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPHI, CBETOAMOBI PA3IMYHOTO HOMUHAIIA),
KOMIUIEKT MPOBOJOB JIJIsl OeCaeqHOro NpOTOTUIIMPOBAHNS, TUIaTa
OecraeyHOr0 MPOTOTUIIMPOBAHUS, AKKYMYJISITOP U 3apsIHOE YCTPOMICTBO, .
B cocTaB KOMIUIEKTa TOKEH BXOJUTh IPOrPAMMHUPYEMBIN KOHTPOJUIED,
nporpammupyemsliii B cpesie Arduino IDE unu ananornyssix ¢cBo001HO
pacrpocTpaHsieMbIX cpenax pa3padotku. [Iporpammupyembiii KOHTPOJLIED
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J0JDKEH 00J1a/1aTh MOPTaMHU [T MOJKIFOUYEHUS HU(POBBIX U aHAIOTOBBIX
ycrporict, unrepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wim
WiFi.

B coctaB koMIiekTa J0KEH BXOIUTh MOy Ib TEXHUUECKOTO 3pEHus,
NPECTABISAIOMINN COO0H BBIYMCIUTEIBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOIIPOLIECCOPOM (KOJI-BO sIJIEP - HE MEeHee 411IT, 4acToTa spa HE MEHEee
1.2 I'Th, o6vem O3Y - e menee 512M0, 06beM BCTPOSHHOM MaMSTH - HE
MeHee 81'0), UHTerpupOBaHHOMN KaMepoi (MakCUMallbHOE pa3pellieHne
BUJICONIOTOKA, epeaaBaeMoro o nuntepgeiicy USB - He menee 2592x1944
€/1.) M1 ONTHYECKON cucTeMoil. Moylib TEXHUYECKOTO 3PEHUSI JOJIKEH
o0s1ajaTh COBMECTUMOCTBIO C PA3IMYHBIMU IPOTPAMMUPYEMBIMHU
KOHTpoJiepamu ¢ momortisio uarepdericos - TTL, UART, 12C, SPI,
Ethernet. Moynb TEXHHUYECKOTO 3peHUS JOJKEH UMETh BCTPOSHHOE
porpaMMHOe o0ecriedeHrne Ha OCHOBE OTEePAIlMOHHON cucTeMbl Linux,
MO3BOJISIOIIEE OCYIIECTBIATh HACTPOUKY CUCTEMBI MAITMHHOTO 00Y4YEHUS
apaMeTpoB HEHPOHHBIX ceTel sl OOHapyKeHUs: 00BEKTOB, OIIPEIEICHHS
UX MapaMeTPOB U AaJbHEHIIeH HACHTUDHUKALNH.

KomruiekT nomken obecrieunBaTth BO3MOKHOCTh U3y4EHHUSI OCHOB
pa3paboTKK MPOTrPaMMHBIX U AlIAPaTHBIX KOMITJIEKCOB MH)KEHEPHBIX
cucteMm, pemreHuii B cepe "MuTepHeT Bemieit", a Takke penieHuit B 00JacTu
POOOTOTEXHUKH, HICKYCCTBEHHOTO MHTEIIJIEKTa M MALTMHHOTO 00Yy4eHUsl.

11.

YersipéxoceBo
y4eOHBbIi poOoT-
MaHHITYJISATOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MpeIHA3HAYEH ISl OCBOCHHS
00y4aroImuMHICs OCHOB POOOTOTEXHUKH, JUIS TOJTOTOBKHM 00yUaIOIIUXCsl K
BHEJPEHUIO U MOCIEAYIOLIEMY UCIOJIb30BAHNIO POOOTOB B IPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KonnuecTtBo oceit poOboTa MaHUITYIATOpA - YETHIPE.

IlepemenieHue MHCTPYMEHTA B IIPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IIaroBbIMU ABUTATCIISAMMU. HaHpﬂ)KeHI/IC IIUTAaHUA IaroBbIX

1 .

1 .
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nBurareieit ue oosee 12 B.

CepBoiBUraTellb YETBEPTOM OCH JI0JKEH 00ECIIeunBaTh OBOPOT
MHCTPYMEHTA.

VYo noBopoTa MaHUIYJIATOPa HA OCHOBAaHUH BOKPYT BEPTUKAIBHON OCH HE
Menee 180 rpaaycos.

Jliig onpesiesieHus OJI0KEHUSI MaHUIYJISITOpa IPU ITOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH MCIOJIB30BaTHCS YHKOJED.

VYron noBopoTa 3aJHEro 1miedya MaHuIyasTopa He Menee 90 rpaaycos.

VYron noBopoTta nepeaHero mnieda MmaHunysasTopa He MeHee 100 rpagycos.
Jliis onpesiesieHus MOJI0KEHUS 3aTHETO U MEPEIHEro IUIeY MaHUITYJIsITOpa
JIOJKEH HCII0JIb30BaThCsl TUPOCKOIL. YTOJI IOBOPOTA 10 YETBEPTOM OCU HE
Menee 180 rpamycos.

JlomkHa OBITH BO3MOKHOCTH OCHAIIIEHUS] CMEHHBIMU HAacaJKaMHU (HarpuMep,
nepaTelb KapaHjaama uiu giomMacTtepa, IpucocKa ¢ CEpBOJIBUTaTelEM,
MEXaHMUYECKOE 3aXBATHOE YCTPOICTBO C CEPBOABUIATEIIEM, YCTPONCTBO IS
Ja3epHON T'PaBUPOBKHU WM yCTPOUCTBO [ 3D-nevarn).

JlomkHa OBITH BO3MOKHOCTD MOJKIFOUEHUS TOTIOJIHUTEIbHBIX YCTPOICTB
(Hampumep, TpaHCIIOpTEPA, peiibca /s nepeMelieHust podoTa, myJabTa
YIpaBJIEHUS TUIIA JPKONCTHUK, KAMEPHI MAIUMHHOTO 3PEHUs, OITUYECKOTO
JaT4rKa, MOJlyJisl OECIIPOBOJIHOTO JIOCTYIA.

Po0oT-MaHHUIyIATOP TOJDKEH 00ecreunBaTh epeMeleHIe Haca ki B
MIPOCTPAHCTBE, aKTUBALIMIO HACAIKU, BO3MOXXHOCTh MOJy4YE€HUSI CUTHAJIOB OT
KaMephbl U JaTYNKOB, BO3MOYKHOCTD YIIPABJIEHUS TOTOIHUTEIbHBIMU
YCTPONCTBAMM.

Marepuan kopmnyca — amoMuHuid. J[uamerp paboueit 30151 (6€3 yuera
HAaBECHOT0 MHCTPYMEHTA U 4yeTBepToil ocu) He MeHee 320 mMm. MHTepdeiic
noaxiarouenus — USB.

Jlo7KeH uMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThl ¥ BHEUTHETO
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YIIpaBIECHUS.
VYrpaBnstomuii KOHTPOJIJIEP TOJDKEH OBITh COBMECTHM CO cpeaon Arduino.
VYIpaBisomui KOHTPOJIEP COBMECTUM CO CPEAOU NMPOrPaMMUPOBAHUS
Scratch, u s3pikoM porpamMmmupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT MO MEPBBIM TPEM OCSIM B 3aJJaHHBIN yTroJ U
Ha 33JIaHHBIN yTOJI, TIOBOPOT 110 YETBEPTON OCH HA 3alaHHBIN yroJI,
IBUKEHME B KoopauHaThl X, Y, Z, IepeMelleHUE Ha 3alaHHOE PacCTOSHUE
o KoopauHaTtaM X, Y, Z, nepeaady JaHHBIX O TEKYIIEM ITOJIOKEHUHN YTJIOB,
nepenavy AaHHBIX O TEKYIIMX KOOpAMHATaX MHCTPYMEHTA.

JloykeH noaep KUBaTh NEPEMEILICHHE B IEKapPTOBBIX KOOPJAUHATAX U YIJIax
II0BOPOTA OCEMH, C 3aJaHHOU CKOPOCTBIO U YCKOPEHUEM.

Tunsl nepeMeneHnil B 1IeKapTOBbIX KOOpAUHATAX: ABHKEHUE 1O
TPACKTOPUH, IBUKEHUE 10 MPSMON MEKIY ABYMsI TOUKaMH,
NIEpENPHITMBaHUE U3 TOYKU U TOUKY (IEPEHOC 0OBEKTA).

12.

O6pa3zoBaTenbHBIN HAOOD

JUTSL U3YUCHHSI
MHOTOKOMITOHCHTHBIX
POOOTOTEXHUUYECKUX
CUCTEM U
MaHHITYJISIUOHHBIX
poboToB

OOpa3zoBarenbHbIi KOMIUIEKT 10JIKEH ObITh MTpeIHa3HAuECH JUIsS H3Y4YEHUS
POOOTOTEXHUYECKUX TEXHOJIOTUI, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI NPOMBIIIIEHHOW aBTOMAaTU3al1H, a TAKXKE TEXHOJIOTUI
MPOTOTUIIUPOBAHUS U AJIUTUBHOTO MPOU3BOICTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOJUTH:

1) MHTennexTyanbHblil CEpBOMOAYIb C MHTETPUPOBAHHOM CHCTEMOM
yIIpaBJICHUs], TO3BOJISAIOIEH 00bETUHATH CEPBOMOAYIIHU APYT C APYTOM IO
MocJieZIoBaTeIbHOMY UHTEpGEICY - He MEeHee OIIT;

2) PoGoTOoTeXHUYECKHI KOHTPOJUIEP MOAYJIHOTO THIA, PEACTABIISIOIUI
co00i1 OAHOIUIATHBIN MUKPOKOMIIBIOTED € ONEpAIMOHHOM cucTteMoit Linux,
00BbETUHEHHBIN ¢ TepU(PEPUITHBIM KOHTPOJUIEPOM C MTOMOIIBIO MIAThI
pacirpenusi. POG0ToTeXHUYEeCKHil KOHTPOJUIEP N0JIKEH YIOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTHKAM: KOJI-BO sIIEP BCTPOECHHOI'O
MUKPOKOMITHIOTEpA - HE MEHee 4, TAKTOBAs 4acTOTa sijpa - He MeHee 1,2

1 .

1 .
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I'Tu, o6bem O3V - He menee 512 MO, nanuune untepdeiicos - SPL, 12C,
12S, TTL, UART, PWM, tudpoBbie 1 aHAIOTOBBIE TTOPTHI 15
MOJIKJIIOUYEHUS BHELTHUX YCTPOUCTB, a Takke WiFi nim Bluetooth mms
KOMMYHHKAIMHU CO BHEIIHUMHU ycTpolicTBaMu. PoOoTOTeXHHUECKU
KOHTPOJUIEP JOJDKEH 00ecreunBaTh BO3MOKHOCTh IPOTPAMMUPOBAHUS C
nomouibio cpeacTs s3bikoB C/C++, Python u cBo6o1HO pacnipocTpaHsieMoit
cpeab! Arduino IDE, a Taxoke ynpaBiaeHHst MOJEISIMU POOOTOTEXHUUECKUX
CUCTEM C TIoMoIIst0 cpeasl ROS.

3) BeruncnuTenbHbIH MOAYJIb CO BCTPOCHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1T, BeraucauTenbHbIi MOIYb JOJKEH 00a1aTh BCTPOSHHBIMU
U(pPOBBIMU MIOPTAMU - HE MeHee | 21T U aHaJIOrOBBIMU IOPTaMU- HE MEHEe
12T, BeraucauTenbHbIN MOTYJb TOJDKEH 00J1a71aTh BCTPOSHHBIM MOJTYJIEM
6ecripoBoiHOM cBsi3u THIa Bluetooth u WiFi i co3nanus annapatHo-
MIPOrPaMMHBIX peleHul U "yMHBIX/cMapT"-yCTpOMCTB ISl pa3paboTKu
pewennii "MHtepHer Bemei".

BrraucnurenbHbI MOAYITH JOIKEH 0071a1aTh COBMECTHMOCTBIO C
nepupepuiHbIMU IIATaMu A7 noAKItoueHus Kk cetu Ethernet u
MOJKJIFOYEHHUS BHEIIHEW CHIIOBOUM HArpy3Ku.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEACTABISAIONINNA COOOH YCTPOMCTBO Ha
0a3e BBIYMCIUTEIBHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOM Kamephl,
obecrieynBarolee pacrno3HaBaHUe MPOCTEUIINX U300paKeHUI Ha MOJTyJIe 3a
CUeT COOCTBEHHBIX BBIYMCIUTEILHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moy TeXHHYECKOTO 3pEHUs 10JKEeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBIISITh HACTPOUKY IKCTO3UIMH, Oaanca 6emoro, HSV
COCTABJISIOLINX, IJIOLIAIM OOHAPYKMBAEMOM 007IacTH N300paKEeHUS,
OKPYTJIOCTH OOHApYKMBaeMON 00J1aCTH U300PaKEHHMSI, TIOJ0KEHUE
o0OHapyKUBaeMbIX 00J1aCTe OTHOCUTENIBHO JIPYT Apyra

Moylib TEXHUYECKOTO 3pEHHUsI JOJKEH UMETh BCTPOEHHbIE HHTEP(DENCHI -
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SPI, UART, I2C niau TTL 1151 KOMMYHUKAaLMK APYT € APYTrOM UIIU
BHEUIHUMH YCTPOMCTBAMH.

5) KoMIIeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTalIa AJisi COOpKU MOJIeNTN
MaHUIYJISTOPOB - HE MeHee | 1IT;

6) KoMriekT sneMeHTOB i1 COOpKH BaKyyMHOTI'O 3aXBarta - He MeHee 11iT.
O06pa3zoBaTenbHBI POOOTOTEXHUUECKHI KOMIUIEKT JI0JDKEH COJEPIKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENIEN sl MPOTOTUIIMPOBAHUS MOIeeH
MOOUJIBHBIX M MAHUITYJIILIMOHHBIX pOOOTOB pa3iauyHOro Tuma. B cocras
KOMIUIEKTA JTOJIKHBI BXOJUTh MHCTPYKIIMM U METOMYECKUE YKa3aHUs 110
pa3paboTKe TPEXMEPHBIX MOIENIel MOOMIBHBIX POOOTOB,
MaHMITYJIAUOHHBIX pOOOTOB € PA3TUYHBIMU TUIIAMU KHHEMATUKHU (yrioBas
KMHEMaTHKa, IUIOCKO-TapaielbHasi KHHeMaTHKa, JieJIbTa-KNHEMaTHKa,
SCARA wnu pelyaskHasi KHHeMaTHKa, margopma CTroapTa U T.I1.).
O06pa3zoBaTenbHBI POOOTOTEXHUUECKHI KOMIUIEKT JIOJDKEH COJEPIKATh
MHCTPYKIIMU 10 IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MHKEHEPHBIX PACU€TOB MPU MPOEKTUPOBAHUU (pacdeThl
Harpy3kyd 1 MOMEHTOB, pacueT MOILIHOCTH IIPUBOJIOB, pacueT apaMeTpoB
KMHEMAaTUKHU U T.I1.), MHCTPYKIIMHU 10 pa3pabOoTKe CUCTEM YIPABICHUS U
IIPOrPaMMHOT0 0OecreueHus JUIsl yrpaBieHus: poOOTaMu, HHCTPYKIIMU U
METOJIMKH IO pa3pabOoTKe CUCTEM YIPABIEHUS C dJIEMEHTAMU
MCKYCCTBEHHOT'O MHTEJIEKTa U MAIIMHHOTO O0YYEHHSI.

Komnb

I0TEepHOoE 000pYy10BaHUE

13.

HoytOyx

®opm-pakTop: HOYTOYK;

XKectkasi, HeoTKIIIOUaeMasi KilaBuaTypa: HaJlu4due;
Pycckas packiajika KiaBUaTypbl: HaIMYUE,
Jlmnaronans skpaHa: He MeHee 15,6 ToiMoB;
Pa3pemenue sxkpana: He MeHee 1920x1080 nukcenei;

1 .
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KomnnuecTBo siiep npoueccopa: He MeHee 4;

KonmdgecTBO MOTOKOB: HE MeHee §;

basoBas TakroBas yacroTa npoueccopa: He meHee 1 ['T';
MakcumanbHasg TaKTOBAsl 4acTOTa Mporeccopa: He menee 2,5 I'T'm;
Ksm-namsts mporeccopa: He MmeHee 6 MOaiiT;

O0BeM yCTaHOBIIEHHOM ONEpaTUBHON MaMATH: He MeHee § ['0aiT;
O0Bem noaepKUBaeMoi onepaTUBHOM MaMATH (17151 BO3MOXKHOCTH
pacmupenus): He MeHee 24 ['0aiT;

O6bem Hakomnurens SSD: He menee 240 I'0aiir;

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MEHee 6 YacoB;

Bec HOyTOYyKa ¢ YyCTaHOBJIEHHBIM aKKyMYJISITOpOM: He Oouee 1,8 kr;
Buemnuit unrepdeiic USB crannapra He Hibke 3.0: He MeHee Tpex
CBOOOIHBIX;

Bueunuit unrepdeiic LAN (ucnonb3oBaHue NEPEXOTHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuuune momyneit u nuatepdeiicoB (MCIoIb30BaHNUE TTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI,

becnipoBoanas cBsa3p Wi-Fi: Hanuuue ¢ nonnepxkoil crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "Mbllb'": HATUYKE,

[IpenycranoBneHHas onepaoHHas CUcTeMa ¢ rpadudecKum
M0JIb30BaTENbCKUM HHTEpdeiicom, obecrnieunBaroas padoTy
pacmpocTpaHEeHHBIX 00pa30BaTEIBHBIX U OOMIECUCTEMHBIX MPUIIOKECHUN:
HaJu4ue.

14.

Tenexka-xpaHWINILE
HOYTOYKOB

THUI KOPIyca: METa;

BO3MOXKHOCTbH 0€30IacHOI0 3alMUIICHHOI'O 3aMKOM XPaHCHUA HOYT6YKOBZ

HaJIM4YHE;
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BO3MOKHOCTb 3apsKH HOYTOYKOB: HaJIM4YHe, NOIeP:KKa HOYTOYKOB U3
KOMIIJIEKTA TIOCTABKH;

Hasnmuue poyrepa Wi-Fi crangapra 8§02.11n niu coBpemensee: 1 mr.
MOJJEP’KKa HOYTOYKOB M3 KOMILJIEKTA TOCTaBKH;

KOJINYECTBO HOYTOYKOB: OT 6 IITYK, OJ/IEpP’KKa HOYTOYKOB U3 KOMIUIEKTa
MOCTaBKH;

Hanpsokenne nutanus: 220B\500;

[Totpebnsiemast MouHOCTh, BT (Makcumym): 2500;

[ToTpebnsemslii TOk, A (MakcumyMm): 12;

JlnvHa mHypa 31eKTPpONUTaHus: OT 2,5 METpa;

3ammra oT nepeHanpsHKeHus, KOPOTKOTo 3aMbIKaHUS: HATUYHE;

Koneca i nepeBU»KeHUs: C TOPMO30M: HaJIMYHE.




