MHAHUCTEPCTBO HPOCBEINEHUW
POCCUUCKOMU PEAEPALIUN

(MUHINPOCBEIMIEHUA POCCHUN)

PACIIOPAXEHMUE

« 12  » gaBapsa 2021 r. No P-

MockBa

00 yTBep:KIeHNH METOANYECKNX PEeKOMEHIalui
10 CO3JAHUI0 U (PYHKIIMOHUPOBAHMIO B 00111€00pa30BaTEeIbHBIX OPraHU3ANMNAX,
PacCHoI0KEHHBIX B CeJIbCKOM MECTHOCTH U MAJIbIX TOPOAaX, HEHTPOB 00pa30BaHUS
€CTeCTBCHHO-HAYYHOM U TEXHOJIOIMYeCKO HANPABJIEHHOCTEH

Bo ucnonnenne nynkra 4 IIpaBui mpeaocTaBlieHUs W pacIpeesieHus CyOCHAMit
u3 penepanbHoro  Orokera  Oromkeram  cyOnekToB  Poccmiickoit  dexepanuu
Ha coOMHAHCUPOBAHUE PACXOJHBIX 00s3aTeNbCTB CyOBeKTOB Poccuiickoin depepariuu,
BO3HHMKAIOIIUX TPU  pEaM3alldd  PETHOHAIBHBIX  MPOEKTOB, 00ECIEeUNBAIOIINX
JNOCTH)KEHUE IIeJIel, MOoKa3aTeslel M pe3ysibTaToB (efepalbHbIX MPOEKTOB, BXOMASIIMX
B COCTaB HalMOHaIbHOTO TmpoekTta «OOpa3oBaHuWe», B paMKax TOCYAapCTBEHHOU
nporpammbl  Poccuiickoit  ®enepannu  «Pa3zButne oOpa3oBaHus», MPUBEAEHHBIX
B [Ipunoxennn Ne 5 k rocyaapctBenHor nporpamme Poccniickon @enepanun «Pazsutue
oOpaszoBaHus», yTBEpKIEHHON nocTaHoBneHueM [IpaBurensctBa Poccuiickoit deneparuu
oT 26 nekaOps 2017 r. No 1642:

1. VYTBepmaute mnpuiaraemeie MeTOAMYECKHME PEKOMEHAAIMUA 1O CO3/IaHUIO
U (QYHKIITMOHMPOBAHWIO B O0O0IICOOPA30BATENBHBIX OpPTraHU3ANMIX, PACIOIOKEHHBIX
B CEJIBCKOM MECTHOCTH W MaJjbIX TOpOJax, IIEHTPOB O0Opa30BaHUsSI €CTECTBEHHO-HAYYHOMU
M  TEXHOJIOTMYECKOW  HAIpaBICHHOCTEH B  paMKaX PErHOHAIBHBIX  IPOEKTOB,
oOecreunBarIINX JOCTHKECHUE 1IeTIeH, oKa3aTesel u pe3yibrara (heaepabHOro MPOSKTa
«CoBpemMeHHas IIK0JIa» HAlMOHAIBHOTO MpoekTa «O0pa3oBaHue»;

2. KoHTpoJh 32 MCTIOJTHEHWEM HACTOSIIIETO PACTIOPSKEHUST OCTABJISIFO 32 COOOM.
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[Ipunoxenue

YTBEPXXIEHDbI
pacrnopsbKeHUEM
MuHucTepcTBa NPOCBEIIECHUS
Poccuniickon @enepanun
oT «12» ssuBaps 2021 r. Ne P-6

MeToanuyecKkue peKoMeHAaluu
110 CO3JAHUI0 U (PYHKIIMOHUPOBAHMIO B 00111€00pa30BaTeIbHBIX
OPraHu3alMAX, PACHOJI0KEHHBIX B CeJIbCKON MECTHOCTH M MAJIBIX FOPOAAX,
LHEHTPOB 00Pa30BaAHUS €CTECTBEHHO-HAYYHO! M TEXHOJIOTHYECKOM
HANpaBJICHHOCTEeH



1. Oo01Me moJIoKeHus

Hacrosimmme Meroandeckue pekoMeHganuu (nainee — Pexomenparm)
HalpaBjeHbl Ha OOECIEUECHUE EIUHBIX OPraHU3AIMOHHBIX U METOAMYECKUX
YCIOBUM  CO3laHUs U OOMMX TMOAXOAOB K  (YHKIMOHUPOBAHUIO B
o011eo0pa3oBaTeNbHBIX OPraHU3alMsAX, PACTIOJIOKEHHBIX B CEILCKONH MECTHOCTH U
MajblX  TOpojax,  LEHTPOB  OOpa3oBaHUsA  €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTUUECKOW HampaBieHHocTel «Touka pocta»y, B 1emsIX oOecreyeHus
peanuzauuu (enepanbHoro mnpoekra «CoBpeMEHHas IIKOJIa» HAIlMOHAIBLHOTO
npoekta «OOpaszoBanme» (manee — (QeaepiabHBIA TPOEKT), B TOM YHUCIE
YCTAHOBJICHHUSI TpeOOBaHUW K pe3yJbTaTaM HCHOJb30BaHUS CYOCHIANH U3
dbenepanmbHOTO OrOKETAa OrOMKEeTaM CyOBeKkTOB Poccmiickoit ®denepanuu Ha
co)MHAHCUPOBAaHUE  PACXOJHBIX  00s3aTeNbCTB  CyObEKTOB  Poccuiickoii
denepaluy, BO3ZHUKAIOMIMX TPU  pealiu3alldd  PETHOHAIBHBIX  MPOEKTOB,
o0ecrnieunBaONINX JTIOCTHXKEHHE 1IeJIei, TToKazaTeael u pesynbTata (peaepaibHOro
npoekTa «B 0011e00pa3oBaTebHBIX OpraHU3alMSIX, PACTIOJIOKEHHBIX B CEIIbCKOM
MECTHOCTH U MaJIbIX TOPOJIaX, CO3/IaHbl U (PYHKITMOHUPYIOT IIEHTPHI 00pa30BaHUS
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAMPABICHHOCTEN.

[IpuBenennsie B HactoAmux PexomeHmanusx TpeOOBaHUS SIBISIOTCS
MUHUMaJIbHBIMU. Opranbl HCIOJIHUTENIBHONW BJacTU CyO0OBeKTOB Poccuiickoit
®denepanuu (opraHbl MECTHOTO CaMOYIIPABIIEHUS) TIPU peaIn3alid MEepONpUITUN
M0 CO3JaHUI0 U (YHKIMOHUPOBAHUIO B OOIIE00pa30BATEIbHBIX OpraHU3aIUsX,
PACIIOJIOKEHHBIX B CEIIbCKOM MECTHOCTH U MaJIbIX FOpOJiaxX, IIEHTPOB 00pa30BaHUS
€CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKON HampaBiaeHHOcTe «Touka poctay
(manee — Lentper «Touka pocrta») BHpaBe oOecneynBaTh TPEOOBAHMS,
MIPEBBIIAIONINE YCTAHOBJICHHBIC HACTOSIIIIUMU PexoMeH1anusmu.

Hemsimu cozmanus LlentpoB «Touka pocTtay sBISETCS COBEPIIEHCTBOBAHUE
YCJIOBUM ISl TIOBBIIICHHWS KayecTBa o0O0pa3oBaHUsi B 0011e00pa3oBaTeIbHBIX
OpraHM3alMusgX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTM U MalbIX Topojax,
pacIIMpeHuss BO3MOXKHOCTEH OOyYaronuxcsi B OCBOCHMHM YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJIOTMYECKOW  HAIPaBJIEHHOCTEW, MPOTrpamMm
JIOTIOTHUTEILHOTO ~ 00pa30BaHMsI ~ €CTECTBEHHO-HAYYHOM UM TEXHMYECKOU
HAIPaBJICHHOCTEH, a TaKXe JJIs MPAKTUYECKONW OTPaOdOTKH y4eOHOro Marepuaia
1o y4eOHbIM mipeaMeTaM «DPusnkay, « XuMus», «buosorusy.

Hentpsl «Touka pocTa» 00ECIEYUBAIOT MOBBIIIEHNE OXBaTa 00YUYaIOIIUXCS
00111e00pa30BaTEIbHBIX OpPraHU3AIMI, PACIIOJIOKEHHBIX B CEJILCKOM MECTHOCTU U
MajlbIX TOpojJiax, IporpaMMaMyd OCHOBHOTO OOIEr0 U JOMOJHUTEIBHOTO
o0pa3oBaHUs ECTECTBEHHO-HAYYHOW M TEXHOJOTUUYECKOW HaIpaBICHHOCTEH C
HCIIOJIb30BaHUEM COBPEMEHHOTO 000PY10BaHUS.

OpraHu3almoHHO-TEXHUYECKOE, METOAMYEeCKOoe U HH(POPMAIMOHHOE
COMPOBOXKJIeHHE co3anus B cyobekTax Poccuiickoit @enepanuu Llentpos «Touka
poctay  ocymectBisier — DenepadbHOE — TOCYJIapCTBEHHOE aBTOHOMHOE
oOpa3oBaTenbHOe YUPEKJCHHE  JOMOJHUTEIHHOTO poQeCCUOHAIBHOTO
oOpazoBaHusT  «AKaJeMHUs pealn3alid  TOCYJapCTBEHHOW  TMOJUTHKA |
mpoeCCHOHATLHOTO  pa3BUTHUA  PaOOTHUKOB  OOpa3oBaHUsi MUHHUCTEPCTBA



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

2. Iopsaaok co3nanusi

Hentpsl «Touka pocta» MOTYT CO3/]aBaThCs KaK 3a CUET CPEICTB CyOcHauii
deneparibHOrOo OrO/KETa B paMKax peanu3anuu  ¢eAepalbHOTO  MPOEKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HUHBIX MPOTPaMM U IMPOEKTOB 3a CUET
CpelncTB OrKeTOB CcyObeKTOB Poccuiickoii ®enepaunu, CpeICcTB MECTHBIX
OIOHKETOB Y BHEOIOPKETHBIX HCTOYHHUKOB.

Cozmanne IlentpoB «Touka pocTay  OCyIIeCTBIsSeTCS Ha  Oase
o01eo0pa3oBaTeNbHbIX OPraHU3alMi, PACIO0KEHHBIX B CEIbCKOW MECTHOCTU U
MaJIbIX TOpoJax, Ipu 3TOM B IEPBYIO ouepean cosganue Llentpos «Touka pocrtay
PEKOMEHAYETCS OCYILUECTBJISATH B OpPraHU3alUsIX, IOKA3bIBAIOIIUX HU3KHUE
oOpa3oBaTeIbHbIC PE3yIbTaThlI.

B cnyuae co3nanus llentpa «Touka pocta» 3a cueT CpelCcTB CYOCHUANM U3
denepanbHoro OroKeTa B pamkax ¢enepanbHoro mnpoekra «CoBpeMeHHas
mkosa» cyowsekT Poccuiickoit deneparuu onpenenser:

- OopraH WCIHOJIHHTEIbHON BiacTu cyObekTa Poccuiickoit deneparium,
OTBETCTBEHHBIM 3a peayn3alyio MEpOINPHUATHH MO CO3JaHUI0 U 00ECIEYEHUIO
¢bynkunonupoBanusi LlentpoB «Touka pocra» Ha TEppUTOPUU CYyOBEKTa
Poccuiickoit @enepanuu (PernonaibHbIil KOOPIUHATOD);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO CO3JaHUI0 U (PYHKIHOHUPOBAHUIO
HentpoB «Touka pocta» cornacHo Ilpumoxenuto Ne 1 k HacTosmyM
Pexomenmanusam.

KomniekcoM Mep mpu3HaeTcs IUIaH MEPONPHUSITHN HAa OYEPEAHOW Troj M
JBYXJICTHUM IUIAHOBBIM TMEPHUOJ, MPEAYCMATPUBAKOIIAN MEPONPUATHUS IO
co3fganuto u ¢pyHkuuonupoBanuto LlenTpoB «Touka pocrtay, BKIHOYAIONUN B TOM
qucIe:

MEpOIIPUSATHUS, HAIIPABICHHbIE HA co3aaHue M OTKpbITHE LleHTpoB «Touka
pocTay;

MEpOTIPUATHS, HaNpaBJCHHbIE Ha obecrnedeHne (YHKIIMOHUPOBAHUS
LenTpoB «Touka poctay;

MEPOIPUATHAS [0  MOBBIEHUIO  MPOPECCHOHANIBHOIO  MAacTepCTBA
pabotHukoB LlenTpoB «Touka poctay;

MEpOMNPUITUA MO KOHTPOIIO JOCTHKEHUSI MHUHUMAIIBHBIX TOKa3aTesieu
co3nanus u pyHkuuonupobanus Llentpos « Touka pocTtay.

PernonanpHblli  KOOpIMHATOP B COOTBETCTBUM  CO  CpOKaMmy,
ycTtaHoBJeHHbIMU B [Ipunoxkenun Ne 1 k PexkoMenaanusim, yTBEpKIaeT:

— JIOJDKHOCTHOE JIMIIO B COCTaBE€ PETrMOHAJIBHOIO BEIOMCTBEHHOTO
IPOEKTHOTO odrca, OTBETCTBEHHOE 3a co3/laHue U (yHKIunoHUpoBaHue LleHTpoB
«Touka pocray;

— MEPEYEeHb MOKA3aTeJIe U HHAUKATOPOB, COOTBETCTBYIOIMX MPUBEICHHBIM
B [Ipunoxenuu Ne 2 x Hactodmum PekomeHaanusam, nx 3HaYCHUH;


https://www.apkpro.ru/

— TepeyeHb O00IIe00pa3oBaTeIbHBIX OpPraHu3aliid, pPACIONOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX rOpojiaxX, Ha 0a3e KOTOPHIX MJIaHUPYETCS CO3AaHHE
[entpoB «Touka poctay (1o dpopme, npeacraBieHHon B [Ipunoxxenun Ne 3);

— TtunoBoe Ilonoxxenue o lleHTpe 00pazoBaHMs €CTECTBEHHO-HAYYHOU H
TEeXHOJIOTUYeCKON HarpaBiaeHHocTel «Touka poctay ([Ipunoxenue Ne 4).

Co3nanue nentpa «Touka pocta» Ha 0a3e 0011e00pa3oBaTeIbHON
OpraHu3allid  JIONMYCKAaeTCs KakK IyTeM BBIJCJIECHUS  COOTBETCTBYIOIIETO
CTPYKTYPHOT'O TMOAPA3ACICHHs 00I1e00pa3oBaTENbHOW OpraHu3aluu, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPAa3/IeICHU.

OO6mieoOpa3oBaTebHAs OPTaHU3AIUS H3AACT JOKATHHBIA HOPMATUBHBIN aKT
0 Ha3HaueHuu pykoBoautens Llentpa «Touka pocta» (KypaTopa, OTBETCTBEHHOTO
3a (DYHKIIMOHHPOBAHUE U PA3BUTHE), & TAKXKE O CO3/IaHMUHM LIeHTpa « Touka pocTa» u
YTBEPKJICHUH MOJ0XKEHUS 0 esaTesibHocTH LlenTpa «Touka pocTay.

PernonanbHblil KOOpAMHATOP HE mo3aHee AHSA OTKpbITHA LleHTpa «Touka
pocTa» obOecreyrBaeT pa3MeElIeHUE B CIELUUaNIbHO cOo3aHHOM paszaene «LleHTp
«Touka pocTta» o¢uIManbHOrO caiTa oO0IIe00pa30BaTEIbHON OpTaHU3ALMU B
MH(POPMAILIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTtn  «HTepHeT» uHpopManuu o
co3nanun M (QynkunonupoBanun lLlentpa «Touka pocTa», B TOM 4YuCIE
uHpopMaluu o0 00pa3zoBaTENbHBIX MporpaMmax, obopynoBanuu Llentpa «Touka
pocTa», IUIAaHHPYEMOM pEXHUME 3aHATHH  0Oydaroluxcs, IJIaHUPYEMbIX
MeponpuaTuiax. B cozmaHHOM paszzgene opuUMambHOrO caiita oOpa3oBaTeIbHOM
OpraHu3allid TaKKe pa3Memnaercs HHPOpMalMs O HalUOHAJIBHOM IPOEKTE
«O0pazoBanue» (B TOM YHUCIE JIOTOTHM), afpec caiiTa u opulraibHasi CUMBOJIUKA
MununcrepcTBa npocseniennst Poccuiickoit denepanumu.

PernonanbHblii KOOpJIUHATOP obecrieunBaeT nH(pOpMHUpOBAHUE
®denepanabHOr0 oOmeparopa B Ciy4yae CO3JaHUS Ha TEPPUTOPUHM CYOBEKTa
Poccuiickonn @enepauuu LlentpoB «Touka pocra» B paMKax MHBIX IPOTPaMM U
IPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu ¢peaepanbHoro npoekra « CoppeMeHHas
IKOJIa» HaI[MOHAJIbHOro mpoekTa «OOpa3oBaHHE», 32 CUET CPEACTB OHOIKETOB
cyonrekToB Poccuiickoit denepanuu U (M) CPECTB MECTHBIX OIOJIKETOB U (MJIH)
BHEOIO/DKETHBIX HMCTOYHHMKOB, a TaKXXE€ HallpaBJI€HHE Ha COIJIACOBAHUE
®enepasbHOMY OIepaTopy KOHUEHIMM CO3JaHUs U (DYHKIIMOHUPOBAHUS TaKUX
[lenTpos.

3. TpeOoBaHus K NOMEILICHUSIM, KOMILJIEKTOBAHHMIO 000pPy/10BaHUEM,
PACXOAHBIMH MATEPHAJIAMM, CPEACTBAMH 00y4YeHHSI U BOCIIMTAHUA

Cosznanne lLlentpoB «Touka pocTa» MpeanojaraetT KOMIUIEKC YCJIOBUU O
OCHAILIEHUIO 00pa3oBaTENIbHBIX OpraHu3aluii  00OpyAOBaHUEM, PACXOAHBIMU
MaTepuaJiaMH, CpEJACTBAaMHU OOyYEeHHMs] W BOCIUTAHUS JUISI  JTOCTHKCHUS
o0pa3oBaTeIbHBIX PE3YJIHTATOB 0 MPEIMETHBIM 00JacTsIM «EcTecTBEeHHOHAYYHBIE
npenmete», «EctecTBeHHble Haykm», «Martematuka u  UHGOOpPMATHKAY,
«OO11ecTBO3HAaHUE U ecTecTBO3HaHUWe», «TexHomorus», 00pa30BaTEIbHbBIX
mporpaMm oOIIero o00pa30BaHUS ECTECTBEHHO-HAYYHOH U TEXHOJOTHYECKOM
HANpaBJICHHOCTEH, IMPHU pealu3aldd KypCOB BHEYPOUHOM [JI€SITEIBHOCTH U



JOTIOJTHUTENBHBIX ~ OOLIEPa3BUBAIOIIMX IPOTrpaMM  E€CTECTBEHHO-HAYYHON U
TEXHUYECKOUN HAIIPABICHHOCTEM.

Ilepeuenp HampaBieHHOCTEH peanu3yembix Ha Oasze llenTpoB «Touka
pocTa» 00pa3oBaTeNbHBIX MPOTrpaMM MOXKET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIOIIUXCSA Yy 00I11e00pa3oBaTeIbHBIX OpPraHW3allMii  yCIIOBUM, a TaKke
NOTPEeOHOCTEN YHYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHH.

Co3pganme  unentpa  «Touka  pocra»  mpeamojiaraeT  pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYPHI 00IIE00pa30BATEIHHON OpraHU3AINHA, B TOM
YHUCJe OCHaUleHUe o01ieo0pa3oBaTebHON OpraHU3aluu:

— o0opysOBaHUEM, CpelICTBAMU OOYYEHUS U BOCIIUTAHUS ISl U3yueHUus (B
TOM YHUCJIE SKCHEPUMEHTAIBHOI0) MPEIMETOB, KYpCOB, IUCLHUILIMH (MOZYJIEH)
€CTECTBECHHO-HAYYHOM HAMNPABICHHOCTH W TEXHOJIOTMYECKON HANPaBICHHOCTEH
Opy  peaJ3alid  OCHOBHBIX  O0IIEOOpa3oBaTEIbHBIX  MpPOTpaMM  H
JIOTIOJTHUTENBHBIX ~ 00I1e00pa30BaTeNbHBIX MPOTPaMM, B TOM 4YHUCJIE IS
pacuiMpeHusi  coiepKaHus  y4dyeOHBIX mpenMeroB  «Dusukay, «XuUMUD,
«buonorusy;

— o0opy/noBaHuEM, CpeACTBaMU OOYyYEHHS M BOCIUTAHUS JUISI U3YyYEHUS
OCHOB  pOOOTOTEXHHUKHM,  MEXAaHUKH, MEXAaTPOHMKH, OCBOEHHS  OCHOB
MPOrpaMMHUPOBAHMS, peAM3alMy MPOTrpamMM  JTOTMOJHUTEILHOTO O00pa30BaHUs
TEXHUYECKON U €CTECTBEHHO-HAy4YHOW HAIIPaBJICHHOCTEW U T. 1.

— KOMITBIOTEPHBIM U UHBIM 00OPYI0BAHHEM.

[lepeyeHb, MUHUMAJIBLHO HEOOXOAUMbIE (PYHKIMOHAIBHBIE U TEXHUYECKUE
TpeOOBaHMSI M  MHUHUMAJBHOE KOJMYECTBO  OOOPYJOBaHHUS, PACXOIHBIX
MaTepHayoB, CPEACTB OOyUYEeHHs] U BOCIIMTAaHMs 1 ocHamieHus LlenTpos «Touka
poctay (manee — UHQPACTPYKTYPHBINM JIUCT), OMNpENENstoTcs PerrnoHanbHbIM
KOOpJIMHATOpOM ¢ ydeToMm IIpumepHOoro mnepeuHs 0OOOpyAOBaHUS, PACXOAHBIX
MaTepuasoB, CPEACTB OOY4YEHHMS M BOCIMTAHHUS JUIsl CO3JAaHUA U OOecreueHus
(YHKIIMOHUPOBAHMUS  LIEHTPOB  OOpa3OBaHHS  €CTECTBEHHO-HAy4YHOH U
TEeXHOJIOTUYECKOW HampaBieHHocTu «Touka pocta» B 001Ie00pa3zoBaTEIbHBIX
OpraHU3alusgX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTM M MallbIX Topojax
(ITpunoxxennie Ne 6), NpPUMEpPHOrO THUIOBOTO WHPPACTPYKTYPHOTO JIUCTA,
onpezaensieMoro denepaibHbIM OIIEPATOPOM, U HACTOAIINUX PexomeHnnanui.

B pamkax ocHameHus —0011e00pa3oBaTeNbHBIX — OpPTraHU3AIMi  MpU
dbopmupoBaHun UH(PpACTPpyKTypHOTO JcTa CcyObekT Poccuiickoit denepanuu
BIIpaBE€ BBHIOpaTh CTAaHAAPTHBIA WM TPO(PUIBHBIA KOMIUIEKT OOOpYyJAOBaHMS,
MPE/ICTABJICHHBIA B TPUMEPHOM MEepeyHEe 000PYI0BAHUS, PACXOIHBIX MaTEPHUAIIOB,
CpeACTB OOydeHHss M BocnuTaHusi st ocHamieHus LlentpoB «Touka poctay
(ITpunoxxenne Ne  6). [l  MaJOKOMIUIEKTHBIX  OOIIE00pa30BaTEIIbHBIX
opraHM3aImii' 00beM eIMHHI] CPEACTB 00YUCHHS M BOCIHTAHHS (OPMHUPYETCS B
MEHBIIEM KOJINYECTBE.

! MatokoMIiekTHO#H 0611e06pa30BaTeIbHON OpraHu3amyeii B paMKax peaansalii MEpONPUSTHIi MO0 CO3JAHHI0 U
(hYyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON W TEXHOJOTMYECKOH HAIlpaBICHHOCTEH TpHU3HAETCS
o0meoOpa3oBaTenpHasl OpraHW3aNys, YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXIOW W3 Mapaieneii KOTopou
COCTaBIISICT He OoJiee | eMUHUIIBL.



[IpodunpHbIi KOMIUIEKT OOOpYyIOBaHUS MOXKET ObITh BBIOpaH IS
o01reo0pa3oBaTeNbHbIX OpraHu3aliii, UMEIOIMX Ha MOMEHT CO3/aHUs IIEHTpa
«Touka pocta» HAOOp cpencTB OOyUYEHHs] U BOCIIMTAHMS, MOKPHIBAIOIINIA CBOUMHU
(GYyHKIHMOHATBHBIMH  BO3MOKHOCTSIMA  0a30Bble MOTPEOHOCTH MpPU  HU3YUCHHUH
npeaMeToB «Puznkay, «Xumus» u «buonorus».

[IpodunbHpIli  KOMIUIEKT 0OOpyaoBaHus obecneunBaeT 3hPEeKTUBHOE
JOCTHXKEHHE 00pa30BaTENbHBIX PE3yJbTaTOB O0YyYalOUMMHUCA [0 IporpaMmmam
€CTECTBCHHO-HAYYHOM UM TEXHOJIOTUYECKOM HANPaBICHHOCTEW, BO3MOXXHOCTb
yIIyOJIEHHOTO M3YYE€HUS OTACIBHBIX IPEIMETOB, B TOM YHCIE A1 (POopMHUpOBaHUS
U300peTaTeNIbCKOr0,  KPEaTHMBHOTO, KPUTHMYECKOTO  MBIIUICHUS,  Pa3BUTHS
(GYHKIIMOHATBPHOW TPAMOTHOCTH y OOY4YaloIIMUXCS, B TOM YHCIE €CTECTBEHHO-
HAay4YHOU ¥ MaTEMATUYECKOU.

I[Ipu QopmupoBanur HHPPACTPYKTYPHOTO JUCTA U3 MPOPUIBHOIO
KOMIUIEKTa B 0053aTEIbHOM MOPSJIKE 00eCcTIeYnBaETCs BEIOOP CPeACTB O0yUeHUs U
BOCITUTAHUsI HE MEHEe YeM MO TpeM y4eOHbIM mpeameraMm («DPuzukay, « XumMusy,
«buonorusi») M KOMIOBIOTEpPHOTO oOopynoBanus. OcTaBlIMECs 10 HUTOTaM
OIpeseNieHus] 00s3aTeIbHOTO 00O0PYAOBAHUS CPEJCTBA, MPELyCMOTPEHHbBIE IS
ocHaulenust lLlentpa «Touka pocra», pacnpenenstoTcss Ha HpUOOpeTeHHue
JIOTIOJIHUTENBHOTO O0OpY/OBaHUS, BXOJALIETO B IEpeYeHb OOOPYIOBaHMUA,
pPacXOJIHbIX MaTepUajoB, CpPEJICTB OOyYEeHHUS M BOCHUTAHUS MPOQPHIHHOTO
komruiekTa ([Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIAIIUSIM).

[Ipu BBIOOpPE AOMOIHUTENBHOIO O0OPYJOBAaHUS TAKXKE CIEIYET YYUTHIBATH
cnenuuKy W NOTPEOHOCTH OTpacieil SKOHOMUKH cyObekTa Poccuiickoit
denepanum.

Pernonaneuslii KOOpZAUHATOP o0ecreynBaeT COIIACOBAaHUE
c(OPMHPOBAHHOTO B COOTBETCTBUU C THUNOBOW (HOpMON HHPPACTPYKTYPHOIO
aucra ¢ @enepalbHBIM  OMEPATOPOM B COOTBETCTBUM C  PErJIaMEHTOM,
omnpenensieMbM DeiepanbHBIM OIEPaTOPOM.

[Ipu HampaBieHWHW Ha COTJIaCOBaHUE MHQPPACTPYKTYPHOTO  JIMCTA,
COJIepKAIler0  CTaHJApTHBIE  KOMIUICKTBHI,  PermoHanpHBII  KOOPIWHATOP
npenocrasisiet (o Gpopme DepepaabHOTO OnepaTopa):

- TOATBEP)KJIEHUWE OTCYTCTBUS B COOTBETCTBYIOIIMX 0Opa30BaTEIbHbBIX
OpraHu3alusIX, OCHAIECHHE KOTOPBIX IJIAHUPYETCS, O0O0OpPYIOBAaHMS, PACXOJHBIX
MaTepuaioB, CpPEACTB OOy4YeHUsT M BOCHHUTAHUS, YKa3aHHBIX B IEpeyHe
CTaHJapTHOTO KOMILJIEKTA;

- TMOATBepXKJeHue Hamuuus (b0 oOecreueHre HalIuuus 0 MOMEHTa
ocHanieHus LlentpoB «Touka pocTay) yCIOBUHM JJii XpaHEHUS U MCIOJIb30BAHUS
XUMHUYECKUX PEAKTHBOB, B TOM 4YHCJIE HEOOXOAUMOIro OOOpYIOBaHUS, BKIOYas
mKad BHITSHKHOW IMAHOPAMHBIM M KA IS XpaHEHUS XUMHUYECKUX PEaKTHBOB
OTHEYINOpHBIN, corimacHo IlepeuHio cpeacTtB oOyueHuss UM BOCIUTAHUS,
HEOOXOIMMBIX JIJIS pean3aiui 00pa3oBaTeNbHBIX MPOTPaMM HA4aIbHOTO OOIIIETO,
OCHOBHOTO 0O0IIer0o u CpeaHero oO0mero oOpa3oBaHUs, COOTBETCTBYIOIIUX
COBpPEMEHHBIM  YCJIOBHSIM  OOydYeHHs, HEOOXOIMMOTO TPH  OCHAIIECHHUH
0011e00pa3oBaTeNbHBIX OpPraHU3alil B IENIX peanu3aliud MEPONPHUITHIA 0
CONICUCTBHIO CO37aHUI0 B CcyObekTax Poccmiickoit ®eneparuu (Ucxons wu3



IPOTHO3UPYEMON  MOTPEOHOCTHM) HOBBIX MECT B  00IIe00pa30BaTEIbHBIX
OpraHu3alusX, YTBEpXKIACHHOMY TmpukazoM Munnpocsemenuss Poccun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpaszoBaTenbHble OpraHu3alui, Ha 0a3e KOTOPBIX CO3JAIOTCS U
bynkuuonupyor  Ilentpst  «Touka pocTta», [OJKHBI  COOTBETCTBOBATH
JEUCTBYIONIUM TPEOOBAHUAM K YCTPOUCTBY, COJCPKAHUIO U OPraHU3alUU PexKUMa
paboThl 00pa30BATENBHBIX OPTAHU3AIMN U MHBIM HOPMATUBHBIM MPABOBBIM AKTaM,
OTIPESISIIONTIM  TPEOOBaHUSI K OpTaHW3allid OOIET0 W JOMOJTHUTEIBHOTO
oOpa3oBaHMUsI IETEH.

[Tomemenust (pyHKIIMOHATBHBIC 30HBI, B TOM YHCJE y4eOHBbIE KAaOWMHETHI
¢buzuku, xumun, 6uonorun) Llentpa «Touka pocTay peKOMEHIYeTCs pacroyaraTh
B IIpe/ieNIax OJJTHOTO 3JJaHUA.

IIpoextupoBanue, 30HupoBanue nomemeHni LlentpoB «Touka pocra» un
ONpENENICHUE AU3aliH-PEIICHU OCYLIECTBISETCS C YYEeTOM PYKOBOJACTBA IIO
IPOEKTUPOBAHUIO LEHTPOoB «Touka pocTtay, yTBEpKAAeMOro ¢eaepaibHbIM
OIIEPaTOPOM.

IIpu npoexTupoBaHuy, 30HUPOBaHUM NoMenieHui LlenTpos «Touka pocra»
ClIEAyeT YYHUTBIBATh OCOOEHHOCTH OOOpYAOBAaHHUSA, PACXOJHBIX MaTEpHaJIOB,
CpeacTB  OOy4eHHMs M BOCHMTAHHUSA, KOTOPbIM OyJeT oOecnedyuBaThbCs
oOpa3oBaTesibHasi OpraHU3alysl.

IIpoekt  30HmMpoBanms  mnomemeHnii  llentpoB  «Touka  pocrta»
npenacrasisgercss DefaeparbHOMY ONEPATOPY OJHOBPEMEHHO C IPEACTABICHUEM
MH(PACTPYKTYPHBIX JHCTOB.

4. Opranmusauusi 00pa3oBaTebHOH 1eATEIbHOCTH

OOpazoBaTenbHas AeSATENBHOCT Ha 0a3e 1eHTpoB «Touka poctay
OCYIIECTBIISIETCS IO 00pa30BaTEIbHBIM MIPOTpaMMaM OOIIETO U IOTOJHUTEIHLHOTO
oOpa3oBaHUs.

TpebGoBanus k QopMary opranu3anud 00pa30BaTENbHON JESITEIBHOCTH
PETYIUPYIOTCS HACTOAMMMU PexomeHmanusiMu U MHBIMH UH(POPMAIIMOHHBIMHU U
MeToauyeckumu Marepuainamu denepanbHOro oneparopa.

Hanpagnenus peanusyembix ¢ UCnob30BaHueM pecypcoB LlentpoB «Touka
pocTa» mOporpaMM  ONPEACNISIIOTCS B COOTBETCTBUM €  METOJWYECKUMU
MaTepuajlaMi M PEKOMEHIAIMSIMH, YCTaHABIMBACMBIMH M aKTyaJIU3UPYEMbIMU
denepaabHBIM OIEPATOPOM.

Ha ©6aze mnentpoB «Touka pocta» oOecrneuuBaeTcs peaau3aius
oOpa3oBaTeIbHBIX MPOTPAMM  €CTECTBEHHO-HAYYHOM UM  TEXHOJOTHYECKOM
HaIpaBJICHHOCTEHW, pa3paOOTaHHBIX B  COOTBETCTBUM C  TpPeOOBaHUAMHU
3aKOHOJATEIhCTBA B cdepe o00pa3oBaHWsi W € YYETOM PEKOMEHIAIHMA
denepanpHOro omeparopa. B oOs3aTenpsHOM Mmopsiake Ha 0a3e 1eHTpoB «Touka
pocTay 00ecleuyuBaeTCs OCBOEHUE OOYYaAIOUUMHUCS Y4YEOHBIX MPEIMETOB
«Duzukay, «Xumus», «buomorus» ¢ UCMONB30BaHWEM MPUOOPETAEMOTO
000pyI0BaHUS, PACXOTHBIX MAaTEPUAJIOB, CPEJICTB O0OYUEHUS U BOCITUTAHUS.



He menee 1/3 oObema BHEYpOUYHOU JEATETHHOCTH OOYYAIOIIUXCS JOKHO
OBITh OPUEHTUPOBAHO HA MOJIJIEP’KAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTE 00pa3oBaTENbHBIX MNPOrpamMM, IMPU 3TOM OOBEM MPOrpaMm
€CTECTBEHHOHAYYHON HAIpPaBICHHOCTH HE MOXKET cocTaBiiATh MeHee 20% oT
oOmiero o0bemMa BHEYPOUHOHM nedarenbHOCTH. OOpa3oBaTeNbHbIE MPOTrpaMMBbI IO
JPYTUM  HaMpaBiICHHOCTSM TP HAJIWYUU  BO3MOXKHOCTH  PEKOMEHIYETCs
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpoB «Touka pocTtay.

Pa3pabotka pabouumx nporpamm no npeaMeraMm «Dusuka», «XuUMHUA»,
«buonorus», y4eOHbIM MpEAMETaAM €CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKOU
HANpaBJIEHHOCTEH M3 YacTU Yy4eOHOro IutaHa, (OpPMUPYEMOH YYaCTHUKAMH
00pa30BaTEeNbHBIX OTHOILICHUM, MPOrpaMM BHEYPOUHOW JAESATENBHOCTH H
JIOTIOJIHUTENILHOTO ~ 00pa30BaHUsl  OCYIIECTBISAECTCS  00IIe00pa3oBaTeIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3/1al0TCs HEHTPhl «Touka pocTa», caMOCTOSATENBHO
C YYETOM METOJINYECKUX MAaTEpUAIOB U peKoMeHaauuii PeaepanbHoro oneparopa.
Peanuszanus o0pa3oBaTeibHBIX MPOTrpaMM JOMOJHUTEIBHOIO 00pa3oBaHUs B
MaJIOKOMIUIEKTHBIX OOLIe00pa30BaTEIbHBIX OPraHU3alUsAX OCYILIECTBISETCS MPH
HAJIMYUU Y OpPraHMU3allMd COOTBETCTBYIOIIMX YCIOBHM. [IJIsI MaJOKOMITJIEKTHBIX
0011e00pa3oBaTeNbHbIX OpPraHMU3aluid JOMMYCKAaeTCs OTCYTCTBUE JIMIIEH3UM Ha
JIOTIOJIHUTENbHOE O0Opa3oBaHUE U pEAM3yeMbIX MPOTrpaMM JIOHNOJHUTEIBHOTO
oOpa3zoBaHus.

Pekomenmanuu 1O HKCHONB30BAHUIO  CTAHJAPTHOIO  KOMILJIEKTA
obopynoBanus Llentpa «Touka pocTa» npu peanu3aluy IpOrpaMMm €CTECTBEHHO-
Hay4YHOUM M TEXHOJOTMYECKOW HaIIpaBIEHHOCTEN onpeneneHsl B [Ipunoxenun Ne 5
K HacTosiuM PekoMeHiauusm.

CompoBoXkeHUE W METOJMYEeCKoe  OOeCleueHUue  UCIOJIb30BaHUs
npodUILHOTO KOMILJIEKTa O0O0OpYy/JOBaHUS B 00pa30BaTEIbHOW AESATEILHOCTH
ueHTpoB «Touka pocta» ocymiectsiser OenepanbHbli OIIEpaTop.

Metoauueckue maTepuaibl, pa3pabOTKH U HMHbIE MaTepuaibl 1O BOIPOCaM
UCIIOJIb30BaHUSI TPO(HUIBHOTO KOMILJIEKTa O00O0pYI0OBaHUs pa3padaThIBAOTC,
aKTyaJM3UPYIOTCS U pacrpocTpaHstoTcss PeepanbHbIM ONEpaTOPOM, B TOM UKCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeJIua MHCTPYMEHTOB (BUIEO, BeOMHAp,
myOJUKaIm).

@denepalibHBIM  ONEPATOPOM HA PETYJISAPHON OCHOBE 0OOecredrBaeTCs
NPOBEICHUE METOAMYECKUX M OO0y4alollMX MEPOINpHUSATAA 1O  BOMpPOCaM
opraHuzanuu obOpazoBaTenbHoro mnpounecca B lLlentpax «Touka poctay c
npUMEHEHUEM NPO(UIBLHOTO KOMIUIEKTa 000pYA0BaHMS, OKa3aHUE METOJINYECKON
NOMOIIM  TpU  pa3paboTke  y4yeOHBIX  MaTepuanoB,  3aJaHui IS
COBEPILIEHCTBOBAHMS MPAKTUYECKOW TMOJArOTOBKH OOYYaIOIIUXCA MO Y4YeOHBIM
npeaMeTaM, KypcaM BHEYPOUHOM AESTENbHOCTH, JOMOJHUTEIBHOTO 00pa30BaHUs
JETEN.

[legarornyeckue pabOOTHUKU, OCYIIECTBISIONINE JEATENIbHOCTh Ha 0ase
IlentpoB «Touka poctay ¢ NOpuUMEHEHHEM NPOPUIBLHOTO  KOMILIEKTa
0o0Opy/OBaHUs, MPOXOAAT OOy4eHHe M0 MporpaMMaM JIOTIOJHUTEIHHOTO
npodeccuoHanbHOTO 00pa3oBaHusi (KypChl TOBBIMIECHUS KBATH(UKAINKA) U3
®enepanpHoro  peectpa nporpamm  JII1O. [loBeimenne  kBanuduKamum



MeJIarOrMIeCKUX paOOTHUKOB OCYIIECTBISIETCS HE PEKEe OJTHOTO pa3a B TPH roja.
5. OpraHu3zanMoHHO-METOANYECKOe CONMPOBOKIAEHNE U UCIIO0JIb30BaHHE
WHOM CO3JaHHOM B paMKax peaji3aluid HAMOHAJLHOI0 IMPOEKTA
«Oo0pa3zoBanune» HHPPACTPYKTYPHI

B nemiax KOMIIIEKCHOTO CONMPOBOXAEHUA AesATeabHOCTU LleHTpoB «Touka»
denepaabHbIM  ONEPATOPOM OOECTIEUMBAETCS OCYIIECTBICHUE IMyOJHMKAIUNA U
OOHOBJICHUSI METOJIWYECKUX MATePUAJIOB, BKIIOYAIONUX YIeOHO-METOMMUCCKHE
MaTepuaibl  (MHCTPYKIIMHM, METOJAMYECKHE  MOocoOus, HWH(POPMAIUOHHBIC
MaTepuaibl,  NEpPEeYHU  PEKOMEHAYEMBIX  JIMTEPATypHBIX  HCTOYHHUKOB,
BUJICOMATEpUAIBl W JIp.), a TaKXke MaTepuaiabl IO UTOTaM MPOBEICHUS
Meponpusatuid denepanbHOro omneparopa (BeOMHapbl, CEMUHAPBI, KOH(PEPEHIUH,
COBEIIAHUSA U JIP.).

st neparornueckux padotHukoB LlentpoB «Touka poctay denepaibHbIM
OlepaTopoM  OOECleYUBACTCA IMPOBEACHHE TEMATUYECKUX BEOMHAPOB W
oOpa3oBaTeIbHBIX MEPONPUATHUI, HANPaBICHHBIX Ha pPa3bsCHEHHUE BOIIPOCOB
peanuzanuu oOpa3oBaTeNbHBIX MporpamMMm Ha 0Oasze llentpoB «Touka pocta» ¢
pUMEHEHUEM TPOPUIBHOTO KOMILIEKTa 000Py10BaHMUS.

Jlsist PernoHanbHBIX KOOPAMHATOPOB M PYKOBOANIUX paboTHUKOB LleHTpoB
«Touka poctay  DenepanbHblii  omepaTop  OOECHEUMBAET  IMPOBEICHUE
TEeMAaTUYECKUX BEOMHAPOB, HAMPABJICHHBIX Ha JOMOJHUTEIBHOE Pa3biCHECHUE
BOIIPOCOB, OTHOCSIIMXCSI K MCIOJHEHUIO KOMIUIEKCOB Mep (HOpPOKHBIX KapT) IO
co3manuio W (¢yHkuuoHupoBaHuto llenTtpoB «Touka pocTay, TOCTHUKEHUIO
YCTAHOBJICHHBIX TOKa3aTened (QYHKIMOHUPOBAHMS, HCIOJIB30BAHUIO HWHOMU
CO3JaHHOW B paMKax pealu3aluyd HalMOHAJBHOTO TmpoekTa «OOpa3oBaHUE»
UH(PACTPYKTYPBHI.

B umenmsax oa¢dexkTuBHON OpraHu3alMOHHO-METOAMYECKOM  TMOANECPKKU
co3ganusi u (QyukiuonupoBanus llentpoB «Touka poctay Ha TEeppPUTOPHUH
cyorektoB  Poccuiickoit ~ ®enepanuu  PermoHanbHBIM  KOOPAMHATOPOM
oOecrieynBaeTCs BOBJICYCHHE JETCKUX TEeXHOMapkoB «KBaHTOpuym», IEHTPOB
ndpoBoro oopazoBanus Aereit «IT-kyOy», KIIFOUEBBIX LIEHTPOB JOTOJIHHUTEIHHOTO
oOpazoBanus «Jlom Hay4HOI KoJutaboparuu» B aestenbHOCTh LlenTpoB «Touka
pocTa» B cieayromux ¢popmarax:

1. TIlpoBeneHue COBMECTHBIX MEPONPUSATUNM IS OOydYarommxcs |
MeJlarornyeckux pabOTHUKOB 00I11e00pa30BaTe/IbHBIX OpraHu3aluii, Ha 0ase
koTopbix co3patorcs Llentprl «Touka pocTtay (oOyuaroiiyue ceMHUHAphl U MacTep-
KJIaCChl MO BONPOCAM HCIOJb30BaHUSI 00OPYyIOBaHUsS, CPEACTB OOy4YeHUs U
BOCIIUTAHUS, METOJAMYECKUE MEPONpUATHS IO  BoOIpocaM  pa3paboTKH,
COBEPIIICHCTBOBaHUS W BHEIPEHUS] TMPOTPaMM JOMOJHUTEIBHOTO 00pa30BaHUs
€CTECTBEHHO-HAYYHOW WM  TEXHUYECKOW  HANpaBICHHOCTH,  OpraHU3aldu
BHEYPOUYHOU JCATEIHHOCTA OOYYAIOIINXCS;, WHANBUIYATbHBIE KOHCYIbTAIIUU JISI
MeJIarOrMIeCKuX paOOTHUKOB, B TOM YHCJIE B PEKUME OHJIANH; 3aHSATHS TPOCKTHOM
JIEeATEIIbHOCTHIO; KOHKYPCHBIE U COPEBHOBATEIbHBIC MEPONPUITUS JJIsI JE€Ted U

Ip.).



2. Opra#uzanuss W Yy4YacTHE B PETHMOHAJIBHBIX M MEKPErMOHAIBHBIX
KoH(pepeHusax, GectuBaniax, ¢opymMax Mo oOOMEHY ONBITOM paboThl Ha
BBICOKOOCHAILIEHHBIX YUYEHUKO-MECTAaX, B TOM YHUCJIE M0 PEAIH3aUNH MPEIMETHBIX
obnacteii  «EcTecTBeHHOHayuHble  TpeaMeTb», «ECTeCTBEHHbIE  HAyKW»,
«Marematuka u wuHpopmatuka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«Texnonorus», a TakkKe MPorpaMM JIOMOJHUTEILHOTO 00pa30BaHuUsl €CTECTBEHHO-
HAYYHOM U TEXHUYECKOMN HAPABJIECHHOCTEH.

3. VY4yacTue permoHaJbHBIX KOOPAMHATOPOB, mnpencrasurencit LleHTpoB
«Touka pocTa» W MHBIX LIEHTPOB, PYHKIMOHUPYIOUINX HAa TEPPUTOPUU CYOBEKTa
Poccniickon @enepanun, B Mepornpuatusax dOenepanbHOro oneparopa.

I'paduk MepompusiTHii, KBOTHl YYacTHsl, COJEpKaHHE M TEXHOJOTHH
IIPOBEICHHUS MEpOTPUATUI JOBOJIATCS ®denepanbHbIM OnepaTopoM
JOTIOJTHUTENBHO.

4. Opranuzanusi 1 yyacTHe B IPOBEACHUHM MH(POPMAIIMOHHBIX KaMIIaHU 110
NOMYJISIPU3AllMM  HAllMOHANBHOTO mpoekTa «OOpa3oBaHuE» Ha TEPPUTOPHUU
cyobekToB Poccuiickoit denepannu, B TOM 4yHuCie COOBITHSIX, MPOBOAUMBIX IS
KOHCYJIbTAIlIHOHHOTO COIIPOBOXACHUSI POAUTENCH (3aKOHHBIX NpPEICTaBUTEIIEH)
o0Oy4aroluxcss O BO3MOXHOCTAX Ul Pa3BUTHSI CHOCOOHOCTEM M TaJlaHTOB HX
JeTe, NpopecCHOHANIbHOM OPHUEHTAUU W YCIEIIHOTO OCBOECHHUS OCHOBHBIX
o0pa3oBaTeNbHBIX NPOTrpamMM 00111ero 00pa3oBaHusl.

5. Pazpabotka, yTBepXkAEHHUE W pealu3alus CETEBBIX O00pa3oBaTEIbHBIX
IpOrpamMM € MCHOJb30BaHUEM BBICOKOOCHAIICHHBIX YUEHHKO-MECT, CO3JJaHHBIX B
cyosexkre Poccuiickoit ®enepauud B paMKaxX ~HAIMOHAJIBHOIO  IPOEKTA
«O0Opa3zoBaHue», B TOM YHUCJIE COBMECTHO C JIETCKUMU TEXHOIMAPKAMHU
«KBaHTOpHYMY.

6. Bomieuenue oOyuarommxcs o0I11e00pa30BaTEeIbHBIX OpraHU3alui, Ha
0a3ze koTopweix co3matorca W GyHKuuoHUpyrT ILlentper «Touka pocTta», B
pa3iauuHble (POpPMBI COMPOBOXKACHHUS M HACTABHUYECTBA C HCIOJIb30BaHUEM
KaJpOBBIX PECYPCOB, 00€CIEeYMBAIOUINX PaOOTy BBICOKOOCHAILEHHBIX YUYEHUKO-
MECT, CO3JlaHHBIX B cyObekTe Poccuiickoit denepaiiuu B paMKax HallMOHAIBHOTO
npoekta «OOpa3oBaHME» C y4YE€TOM METOJNOJIOTUM  (LIENEeBOM  MOJelnn)
HaCTaBHUYECTBA  OOy4arolmMXcs s OpraHu3auuid,  OCYUIECTBIISIOIINUX
00pa30BaTeNbHYI0 JAEATEIBHOCTh MO 00I1e00pa30BaTENbHBIM, JTONOIHUTEIbHBIM
oOmeoOpa3oBaTebHBIM W [porpaMMaM  CpeJHero  MnpogeCCHOHAIBHOIO
oOpa3oBaHus, B TOM YHCIE C MPUMEHEHUEM JIyYIlIUX MPAKTUK OOMEHa OIBITOM
MEXIy 00yYarolUMUCH.

Hentpet «Touka pocra» HCHOIB3YIOT HUHOPACTPYKTYPY U KaJapOBbIE
pecypcbl  neTckux —TexHomapkoB «KBaHTOpuym», co3qaBaeMblXx Ha 0ase
o011eo0pa3oBaTeNbHbIX OpraHU3aluid, A pPa3BUTUS MPOEKTHOM NEATEIbHOCTH
oOyuatomuxcsa. Ilemarormueckue pabotHuku LlentpoB  «Touka  pocrtay
00ecreunBaOT yyacTHe OOY4YaloIIUXCSl B MEPONPUATHUAX JIETCKUX TEXHOMApKOB
«KBaHTOpHMYM» C yJaJIeHHBIM HCIIOIb30BaHHEM 00OPYI0BaHMS, CPEICTB O0YUCHUS
Y BOCIIUTaHUsA, a TAKXKE NPUHUMAIOT YYaCTHE B OPTaHU3yEMbIX MU CEMHHApaXx IO
neMoHcTpammu  3G@GEKTUBHOTO  OMbITa  peanu3anud  o0pa30BaTeIbHBIX
€CTECTBEHHO-HAYYHOW, TEXHOJIOTUYECKOW M MHBIX HANPABICHHOCTEN CPEAU MUHBIX



o01reo0pa3oBaTeIbHBIX OPTraHU3aIlNi, PACIIONIOKEHHBIX Ha TEPPUTOPUH CyOBEKTa
Poccuiickon @enepanum.

PernoHanbHBIM KOOPAMHATOPOM Ha TeppuTopuu cyoObekTa Poccuiickoi
deneparuu  obecrieuynBaeTcss paboTa IO MOACPKKE 00I1eo0pa3oBaTeIbHbIX
OpraHu3alldi, IIOKAa3bIBAIOIIUX HHU3KHWE O0Opa3oBaTelbHbIC pPe3yJbTaThl, C
HCIIOJIBb30BaHNEM HH(PACTPYKTYphl M KajpoBoro obecrnedeHus: Llentpo «Touka
pocta» B pa3lIWuHbIX ¢opmaTax (COBMECTHas peanu3aius o0pa3oBaTeIbHBIX
porpamMm, MPOBEACHUE O0YJAIOIINX MEPOIPHUATHN, CEMUHAPOB, KOHCYIbTAITUN |
np.).

[Ipy mpoBeAeHUU pPA3TUYHBIX MEPONPUSITUM, CBA3AHHBIX C peanu3alueit
HallMOHAJIBHOTO mpoekTa «OO0pa3oBaHKE», HUCIOJIB30BAHUEM COOTBETCTBYIONICH
UHPPACTPYKTYpPHI, KaIPOBLIX U (DUHAHCOBBIX PECYPCOB, TOHKHO OBITH 00ECIIEUEHO
uX HMH(POPMALMOHHOE COMNPOBOXKACHHE, B TOM YHCIE B CPEACTBAX MAacCCOBOMU
nHpOpMaIu, COIMAIbHBIX CETAX, Ha caliTax oOpa3oBaTEIbHBIX OpraHU3aIUN C
HCIIOJIb30BaHUEM bupMeHHOM CUMBOJIUKH HAIMOHAJILHOTO MpOEKTa
«O0bpazoBaHue.

Nudopmarus o6 yuactum llentpoB «Touka poctay B MEpPONPHUATHIX
HanpaBisgeTcss  DenepaibHOMY  ONEpPaTOpy B paMKax  €XKEKBAPTAIBHOIO
MOHHMTOPHHTA.

6. TpeooBanus k punancopomy odecneuyenunro Lenrpos «Touka
pocra»

®duHaHcoBoe obOecrieueHue (QyHkuronupoBanusi LlentpoB «Touka pocTay
BKJIFOUAET 3aTpaThl B COOTBETCTBUH ¢ OOIMMH TpeOOBAHUSAMHU K OMPEIEICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE TOCYJAapPCTBEHHBIX (MYyHHUIUTIATBHBIX) YCIYT B
cdhepe TOIMIKOILHOTO, HaYaJIbHOT'O O0IIEro, OCHOBHOT'O OOIIEro, CpeIHEro 00IIIero,
cpenHero mpodeccuoHaIbHOTO 00pa30BaHMs, JOMOIHUTEIBHOTO 00pa30BaHUS
JIeTEN U B3POCIBIX, IOMOJHUTEIHLHOTO MPO(ECCHOHATEHOTO 00pa30BaHUs AJIs JIUII,
UMEIOINX WM TOJy4Yalllux cpeaHee mnpodeccuoHalbHOe 00pa3oBaHUE,
poecCHOHANLHOTO 00yUYeHHUs, MPUMEHIEMBIMH TIPU pacueTre o0beMa CyOCHIANH
Ha (prHAHCOBOE OOECTIEYeHHE BHITIOJHEHHUS TOCYIapPCTBEHHOTO (MYHHUIIUIIATBLHOTO)
3aJ]aHUsl Ha OKa3aHWE TOCYJApPCTBEHHBIX (MYHHUIIUTIAIBHBIX) YCIYT (BBITIOJHEHUE
paboT) TOCYIapCTBEHHBIM (MYHHUIIMIAIBHBIM) YUYPEIKICHHEM, YTBEPKICHHBIMU
npukazoM Munnpocsemienus Poccun ot 20 HosOps 2018 1. No 235 w
BKJTFOYAIOIITUMHU B TOM YHCJIE:

- oImjlaTy TpyAa TMeAarorudeckux pabOTHUKOB 00111e00pa3oBaTeIbHOM
opranuzanuu, odecrneunBaromux GyHkiuonuposanue LlenTpos «Touka poctay;

- MpUOOpETeHNE JOCTATOYHOTO 00beMa OCHOBHBIX CPEJICTB U MaTepUATbHBIX
3armacoB, B TOM YHCJI€ PACXOJHBIX MaTEPHANIOB, NJisi OOECICUEHUS DPeaM3aIluu
oOpa3oBaTeNbHBIX TPOTrpaMM B O00BEME, HEOOXOIWMOM I HENPEPHIBHOU
peannzanuu 00pa3zoBaTeIbHOTO MPOIIECCa;

- obecneueHue  TeKylled  ACATENBHOCTH  001Ie00pa30oBaTEeNbHOM
OpraHU3aIiy MO0 00ECIIEYEHUI0 00Pa30BaTEILHOTO MPOIIecca.



[Ipu dopmupoBanun Orompkera cyobekta Poccuiickoit ®enepanuu
(MecTHOTO OIO/PKETa) HAa OYEpPEeNHOW TroJ W IUIAHOBBIA MEpUOI HEO0OXOAMMO
npeaycMaTpuBaTh OO/DKETHBIE aCCUTHOBAaHUS B 00beMe, HEOOXOIUMOM st
¢unancoBoro obecnieuenus pynkmonupoanus Llentpo «Touka pocta», B TOM
qHCIIe ¢ Y4ETOM COOTBETCTBYIOICH WHACKCALIUY.

7. 3akjJ0uuTeIbHbIE M0JI0KEHNS

[Ipu peanm3anuu MEpONPUATUN B LEIAX CO3AaHUSA M (DYHKIMOHHUPOBAHUS
[HentpoB «Touka pocta» cyObekT Poccuiickoii ®enepauuu o00eceUUBAET
coOroIeHne TpeOoBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA 17}
3aKOHOJATEIbCTBA O KOHTPAKTHOW cHUCTEME B cdepe 3aKylmoK TOBapoB, paodorT,
YCIIYT JJI1 00eCIeYeHHs TOCYAAPCTBEHHBIX U MyHUIIMNIATBHBIX HYXK/]I, B TOM YHUCJIE
B YacTu oOecrieueHus: MOBbIIIEHUSI dPGHEKTUBHOCTH, UCKIIOUEHHUS OTPAHUYCHUS
Kpyra IIOCTaBIIMKOB M  TOCTaBIsIEMOrO0  OOOPYIOBaHUs,  IMOBBIIMICHUS
PE3yJIbTaTUBHOCTH ~ OCYILIECTBICHMSI 3aKyNOK, O0OECleueHus MpO3pavyHOCTH,
MPEIOTBPAICHUS] KOPPYIIIUU U APYTUX 3TI0YTOTPEOICHUI.

[Ipu ocymectBiennn cyobektamu Poccuiickoit @Deaepanuu  3aKyIok
TOBapoB, pabOT, YCIAyr C MLEJIbl0 MNPUOOpPETeHHs OOOPYIOBAHMS, PACXOJHBIX
MaTepHayioB, CPEJACTB OOyYeHHUS W BOCIUTAaHUA B IEsIX co3aanus LleHTpos
«Touka pocta» 3a cuer cyocuauu w3 QeaepanbHOro OrKeTa OrKeTaM
cyosektoB Poccuiickoit ®enepanuu  Ha  COPUHAHCHUPOBAHUE  PACXOJHBIX
00s13aTenbCcTB CyObekTOB Poccuiickoit denepanuu:

- obOecrieunBaeTCsl LIEHTpPAIM3alUs 3aKyNOK B MOPSAKE, ONPEAEICHHOM
nyHKTOM 7 ctaTbu 26 denepanbHoro 3akoHa «O KOHTpPaKTHOW cucTeMe B cdepe
3aKyNOK, TOBapoB, paldOT, yciIyr uisi O0OecnedyeHHs TOCYHapCTBEHHBIX H
MYHULHUNAIBHBIX HYXKI;

- MPUMEHAETCS HAlMOHAIBHBIM PEXKUM B COOTBETCTBUU C TPEOOBAHUSIMU
cratbu 14 @enepanbHoro 3akona ot 5 anpens 2013 r. No 44-®3 «O KOHTpaKTHOI
cucteMe B cdepe 3aKynmoK TOBapoB, paboOT, yciayr g oOecredeHus
roCyJapCTBEHHBIX U MYHULIMIATbHBIX HY XK.

Kpome Toro, mpu ocCymecTBICHHH 3aKylnoK CcyObekTamMu Poccuiickoit
denepanu JOIKHBI OBITh YITCHBI:

- TIOJIOXKEHUsA nocTaHoBiieHus [IpaBurenscrBa Poccuiickor denepanuu Ot
03.12.2020 Ne 2013 «O MUHUMaQJIBHOW [0J€ 3aKyllOK TOBAapOB POCCHICKOIO
POUCXOXKICHUSD;

- monoxeHus nocraHosieHus IlpaBurenscrBa Poccuiickon ®enepanun
or 03.12.2020 Ne 2014 «O MuHHUMaNbHOM OO0fA3aTENBHONW JOJIE€ 3aKYIOK
POCCHIICKHUX TOBapOB U €€ AOCTHKEHUHU 3aKazuukom» (BMecte ¢ «IlomoxxeHuem o
TpeOOBAHMIX K COJEPKaHUIO M (opMe OT4eTa 00 O00BEME 3aKYIMOK POCCHHCKUX
TOBApOB, B TOM YHUCJIE TOBApOB, MOCTABIIIEMbIX MPHU BBHIMNOJHEHUH 3aKYIaeMbIX
paboT, OKa3aHWW 3aKyIMaeMbIX YCIYT, OCYIIECTBICHHBIX B IIEJSIX JOCTHKEHUS
3aKa34MKOM MHMHHMMAJbHOW 00s3aTENbHON JO0JM 3aKyloK, O TpeOOBaHMIX K
CONEpKaHUI0O  OOOCHOBAaHHS  HEBO3MOXXHOCTH  JOCTIDKEHUS — 3aKa34MKOM
MUHUMAJIbHON 0053aTeNbHON MO 3aKYNOK POCCHUHCKUX TOBAapOB (B TOM YHCIE



TOBApOB, TIOCTABJIIEMBIX TIPH BBHIMOJHEHUU 3aKylmaeMbIX paldoT, OKa3aHWUU
3aKyMaeMbIX YCIYT) OTIEIbHBIX BUIOB, IPHU OCYIIECTBICHUH 3aKYNOK KOTOPBIX
YCTAHOBJICHBl OTPAHUYEHUSI JOMYCKa TOBApOB, MPOUCXOASAIIUX U3 MHOCTPAHHBIX
roCyAapcTB, O MOPSAKE MOATOTOBKH M Pa3MEUIEHUsI B €AMHOW MH(POPMALIMOHHOM
cucteMe B cdepe 3aKylmoK TaKhx oTdeTa U 00ocHOBaHUsA», «llomoxxeHueMm o
MOPSIAKE, KPUTEPHUSX U TOCIEICTBUU IPOBEACHUS OLEHKHA BBINOJHEHHUS
3aKa34YMKOM OOS3aHHOCTH JIOCTMKEHUS MHUHUMAJIbHOW OO0s3aTENbHONU 10U
3aKyNOK POCCHUMCKUX TOBapoB (B TOM YHCJIE€ TOBAapOB, IOCTABISIEMBIX IPHU
BBITIOJTHEHUU 3aKyMaeMbIX paboT, OKa3aHUM 3aKyNaeMbIX YCIYT) OTACIbHBIX
BUJIOB, IIPU OCYIIECTBICHUM 3aKYNOK KOTOPBIX YCTAHOBJIEHBI OrPAaHUYCHUS
JIOTITyCKa TOBAPOB, MPOUCXOIAIINX U3 HTHOCTPAHHBIX TOCYIAPCTBY ).



KOMILJIEKC

IHpuioxenue Ne 1

K MeToanueckuM peKoMeHAalusIM

MEP («JIOPOKHASI KAPTA») 10 CO3JJAHUIO U ®YHKIIMUOHUPOBAHHUIO B
OBIIEOBPA30BATEJILHBIX OPTAHU3ALIUSIX, PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOI1, U TEXHOJIOTMYECKOI HAITPABJIEHHOCTEN

«TOYKA POCTA»
Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
VY TBepKICHBI:
— JOJDKHOCTHOE JIMIO B COCTaBe
PETHOHAIBHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOT O
o(uca, OTBETCTBEHHOE 32
CO3JlaHUE U
KIIMOHUPOBAHUE LIEHTPOB .
(yrxn P HEHTP PacniopsiuTenbHblil akT
«Touka pocray;
PETHOHAJIBHOTO OpraHa
— II0Ka3aTeJIN JAESITEIbHOCTU .
VICIIOJIHUTEJILHON
1eHTpoB «Touka pocray;
BJIACTH,
- Tuniosoe Ilosoxxenue o .
Pernonanbubiii OCYILECTBIISOIIETO HE TI03/1Hee
1. |nestenbHocTH LlentpoB «Touka 2
KOOPJAUHATOP roCyJ1apCTBEHHOE 31 ssuBapst X” roxa
pocTa» Ha TEPPUTOPUHU
N yrpasieHue B chepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (nanee -
Denepannu N
pacnopsIUTEIbHBIN aKT
— IIEPEYECHb
POUB)
00111e00pa3oBaTeIbHBIX
OpraHM3aluil, pacloI0KEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJlbIX TopoJiax, Ha 6a3e
KOTOPBIX IIAHUPYETCS
co3nanue Llentpos «Touka
pocTay.
Pernonaneubiii | IIuceMo denepanbHOro Cormacho
) CdopmupoBaH u coriacoBat KOOPJIMHATOD, orneparopa u OTIENBHOM
) UHPPACTPYKTYPHBIH JTHCT benepanbHbIi pacnopsIUTEIbHBIN aKT y
rpaduxy
omneparop POMB
OOBsBJIEHBI 3aKYITKH TOBAPOB, .
PernonannpHeIi W3Bemenus o He mo3guee 1
3. paboT, yCIIyT ISl CO3JaHus
KOOPAUHATOP IIPOBEJICHUH 3aKYIIOK anpens X rozxa
entpos «Touka pocra»
CdhopMupoBaHbI IPOEKTHI . .
Pernonaneueiii  |PacnopsautenpHelii akT|  He mo3gHee 1
4. | 3onupoBanus LlentpoB «Touka
KOOPAUHATOP POIB anpens X roga
pocra»
5 [IpoBeneH MOHUTOPHUHT PadbOT PernonanpHbIit ITo dbopme, 25 aBrycra X roaa,
' 10 MPUBEJCHUIO IUIOIA0K KOOPAUHATOP onpenensieMon JlaJIee €KEroTHO

2 X - roa NoJIyucHus CY6CI/I,HI/II/I.




Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
entpoB «Touka pocta» B MuHnpocBeneHust
COOTBETCTBHE C Poccun nnmn
METOJINYECKUMU ®denepalibHBIM
PEKOMEHIalusIMU 0IepaTopoM
Munnpocenienus Poccun
Hauano pa6ots Llentpos Pernonanbubiii WNndopmannonnoe
6. 1 centsi6ps X roma
«Touka pocta» KOOPJMHATOP ocsemenne B CMU
ExekBapTanbHblii MOHUTOPUHT
N 1 okTs16ps X rona,
BBITIOJIHEHHUSI TIOKa3aTesei . Otuer @enepaibHOMY
PernonanbHbiit Janee —
7. CO3/aHUA U orepaTopy Mo UTOraM
KOOpJIUHATOP €KEeKBapTaJbHO B

(YHKIIMOHUPOBAHUSI LIEHTPOB
«Touyka pocra»

MOHUTOPHHTA

TEUYEHUE 2-X JIET




Ipunoxenne Ne 2
Kk MeToau4ecKHM peKOMEeHIAuuAM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIN
PEAJIN3AIIUM MEPOIIPUATHUMI IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPI'AHU3AIIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HAITPABJIEHHOCTEM
«TOYKA POCTA»

MunanMansHOE 3HaUCHHE B

«TexHoMmorus» M (WIN) KypChl

rox st MunumansHoe Meronuka pacuera
3HAYCHHUE B TOJ] JUTS |MHUHHUMAJIBHOTO MMOKA3aTels
HaunmeHnoBanue nHIMKaTOpa | 00IIc00pa3oBaTEIbHBIX
N . MaJIOKOMIDIEKTHBIX B IICJIOM TI0 CYOBEKTY
(moka3zaTens) OpraHu3aIyii, He L
00111Ie00pa3oBatenbHbIX| Poccuiickoit denepanuu, B
SIBIISTFOIIIAX CSI .
OpraHu3aIHii roj
MaJIOKOMIUICKTHBIMU

YurcieHHOCTh 00YyJaroIIiXCst
o0meoOpa3oBaTensHON
OpTaHU3AIIH, OCBAUBAIOIINX
IBa 1 6ostee y4eOHBIX
npeMera W3 4ucia
MPeMETHBIX 00acTeit
«EcTecTBeHHOHay4HbIE
mpeaMeTsl», «EcTrecTBeHHBIE CymMa 3HadueHui
HayKm», «MaTeMaTuka u MoKazaTeJist [0 BCceM 001ie-
uHdopmaTuka, 300 100 00pazoBaTeIbHbIM
«O0nIecTBO3HAHKE U (B rom otkpeITHA — 150) |(B rOg oTkphITHsA — 50)| opraHu3ammsaM, Ha 6aze
€CTECTBO3HAHHUEY, KOTOPBIX CO3JA0TCS

LHEHTPBI «Touka pocTa»

BHEYPOYHOH NEATETHHOCTH
OOIIeNHTEIUIEK Ty aThbHOM
HAIPaBJICHHOCTH C
HCIIOJIb30BaHUEM CPE/ICTB
00y4eHHUs U BOCTIMTAHUS
Llentpa «Touka pocTay
(uenoBex)

UucneHHOCTD 06yqa}oumxc;1

001eo0pa3oBaTeIbHOM o
CyMMa 3Ha4eHH
OpTaHU3AIIH, OCBAUBAIOIINX
IOKa3aTeJs 110 BCeEM 0011e-
JIOIIOJHUTEIILHBIE

60
(B rox otkpsITHS — 30)

30
(B rozt OTKpHITHS — 15)

00pa30BaTebHBIM
opraHu3aiysiM, Ha 6ase
KOTOPBIX CO3/at0TCS
neHTpsl «Touka poctay

2 |oOmeobpa3oBarebHbIC
POrPaMMBbI TEXHUIECKOH
€CTECTBEHHOHAYYHOU
HAMPaBIEHHOCTH C
HCIIOJIB30BAHHEM CPEJICTB

’ Hcnonb3oBanue CPEACTB OOOPYNOBAHMS, OOY4EHHS W BOCIHTAHHS BO3MOXKHO HAa BCEX YPOBHAX OBIIEro
0o0pa3oBaHUsl W IMEECO00pa3sHO s pealu3alliil YPOYHOW W BHEYPOYHOW JAEATEIBHOCTH MO MpOrpaMMam
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTUYECKOW  HampaBieHHocTell. Pacder mokasartens mpeaycMaTpuBacT
CyMMHUpPOBaHHE YHCJICHHOCTH OOYYAIOIMXCSA OO0IIe0o0pa30BaTeIbHON OpraHM3alid, KaXIbld M3 KOTOPBIX
3aJICliCTBOBaH B OCBOCHHM HE MEHEE IBYX IMPEIMETOB, KYPCOB, MUCHHIUIMH (MOMYIICH) €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax peajlH3allid OCHOBHBIX 00M1e00pa30BaTeNbHBIX IPOTPaMM.
VYuuteiBaroTcss y4eOHBIE TIpeAMETHl M3 YHWCIAa TPeIMEeTHBIX obmacteit «MaTematuka © WHGPOPMATHKAY,
«OOmIecTBO3HAHNE W €CTeCTBO3HaHHE», «TexHonorums», «EcTecTBEeHHOHaydHBIE MpPEAMEThI», «EcTecTBEeHHBIE
HayKn» W (WIM) KypCchl BHEYPOUHOW MAEATEIBHOCTH, pealu3yeMble C HCIOJIH30BAHMEM CPEICTB OOyUeHHS H
Bocniutanus [lenTpoB «Touka poctay. B ciydae, ecim B 001meo6pa3zoBaTellbHOM OpraHU3auy, 001as YHCICHHOCTh
00y4JaroImuXcsl MEHbBIIIe YKa3aHHOTO 3HAUEHUS, 3HAaUCHHE TI0Ka3aTells JOJKHO COCTaBIATh He MeHee 80% oT obmiei
YUCIICHHOCTH 00yJarOIUXCs;




00y4eHHMs 1 BOCITUTAHUS
Llentpa «Touka pocra» 4
("gemoBex)

Jons negarornyeckux
paboTtHrkoB nentpa «Touka
pocTay, MpoIIeAnX 00ydeHue
3 |mo mporpamMmam U3 peectpa 100 100 100
MPOTPaMM HOBBIIICHHS
KBanupukanuu GenepairbHoro
omepatopa’ (%)

*B ciyuae, ecim B 061e00pa30BATENbHOM OpraHU3aIiy, 00MAs YMCICHHOCTh O0YUAIONINXCS MEHbIIE 3HAYCHHS,
YKa3aHHOTO B IIOKa3aresie 1, 3HaYeHHe IoKa3aTels JIOJDKHO cOocTaBisTh He MeHee 20% oT oOIel YMCIeHHOCTH
oOyuatormuxcst. s MaJIOKOMIDIEKTHBIX 00Ie00pa3oBaTeIbHBIX OpPraHu3alMi JIOITyCKAETCsl OTCYTCTBHE JIMLIECH3UN
Ha JIOTIOJIHUTENIEHOE 00pa30BaHUe U PeaIM3yeMbIX TPOTPaMM JONOIHUTEIEHOTO 00pa3oBaHusl.

> B COOTBETCTBHH C HYHKTOM 2 uyacTm 5 crateu 47 (emepanbHoro 3akoma ot 29.12.2012 Ne 273-®3 «06
obpazoBannn B Poccuiickoii ®enepanun» MOBBINIEHUE KBATU(PHUKAIMK  TENArOTHUYECKHX  PaOOTHUKOB
OCYILECTBIISIETCS HE peXe OTHOTO pa3a B TpH rona. IlopplmeHue KBaMM(UKAINK METarOrHYecKoro pabOTHUKA
nenTtpa «Todka pocTay 3aCUMTBIBACTCS MPH HAIMYUH JEHCTBYIOIIETO (C JaThl MIPOXOXKICHUS Ipomio He Ooiee 3
JIET) yIOCTOBEPEHHUS O MOBBIMICHUN KBATU(HUKAIIK IO IPOrpaMMaM, COOTBETCTBYIOLIMM HarpaBiIeHHOCTAM LleHTpa
«Todka pocTay, WIH MPOXOXKICHUH OOydeHHS MO mporpamMmam (enepaipHOTo oreparopa. Takke ydHTBHIBACTCS
HallMYhe y MeJarorudeckux pabOTHHKOB YIOCTOBEPEHHMH O IOBBIIICHHM KBATH()UKAIMU IO NPOTpaMMaM H3
®denepanbHOTO peectpa 00pa3oBaTENbHBIX IPOrPaMM JOIOIHUTEIHLHOTO MPO(ecCHOHANEHOTO 00pa3oBaHusl.




IIpunoxenune Ne 3
K MeToan4ecKUM peKoMeHIalusiM

Ilepeyenn 001Ie00pa3oBaTEeILHBIX OPraHU3aNuid, HAa 0a3e KOTOPbIX
IUIAHUPYeETCs co3aanue u pynknuonupoBanue IleHTpoB oOpazoBanus
€CTeCTBEHHO-HAYYHOM M TEXHOJIOTHYEeCKOM HanpaBJeHHoOCcTel « Touka pocra»
B roay B pamkax ¢eaepajbHOro npoexkra «CoppeMeHHasi HIK0JIa»

HAIlUOHAJBbHOI'0 IIPOCKTA «Oﬁpa30BaHHe» B (HawwenoeaHue
cyovexkma Poccutickou @edepayuu)
Ne | HaumeHoBaHue HaumeHoBanue IOpuanyeckn | YnciaenHoct | MajgoKoMIIeKTHA
n/ | MyHUIMOAJBHOr | 001e00pa3oBaTeIbH H ajgpec b 00yualo- a1 (na/Her,
n | ooOpa3oBaHusl | Oii opraHM3anum, Ha | 00meoopa3o- uXcs KOJIU4eCTBO
0a3e koTopoi BaTeJbHOI KJIACCOB-
IUIAHUPYeTCcH OpraHu3auuu KOMILIEKTOB)
coznanue LlenTpa (mo ycraBy)
«Touka pocTa»




Ipunoxenne Ne 4
k MeToau4yecKHM peKOMeHAauusAM

Tunosoe Ilojo:xxenue
o IlenTpe 00pa3oBaHusl €CTECTBEHHO-HAYYHO M TEXHOJIOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <naumeHnosanue
o0uweobpazoeamenbvHoil Opeanu3ayuu>

1. OO0mue mMoJI0KEeHUs!

1.1. DLentp o00pa3oBaHusi E€CTECTBEHHO-HAYYHOW U TEXHOJIOTMUYECKOMN
HanpaBlIeHHOCTEN «Touka pocTay Ha 0aze <HaumeHOBaHUe
obweobpazoeamenvHol opeanuzayuu>  (nanee - lLleHTp) co3laH ¢ IENbIO
pa3BuTHsi y  OOydYalOmIUXCS ~ €CTeCTBEHHO-HAYYHOH,  MaTeMaTHYeCKOH,
UHGOPMAITMOHHON TPAaMOTHOCTH, (POPMHPOBAHUS KPUTHUECKOTO M KPEATUBHOTO
MBIIIJICHUS,  COBEPIICHCTBOBAHMS  HABBIKOB  €CTECTBEHHO-HAy4YHOW U

TEXHOJIOTHYECKON HAIIPaBJICHHOCTEH.

1.2. TlenTp He sBISETCS IOPUAMYECKUM JIMIOM M JCHCTBYET JJIA
JOCTHKEHUS]  YCTaBHBIX  LeNell  <waumeHnosanue  o0bweodpazo8amenvbHoll
opeanuzayuu> (nanee — YUpexAeHHE), a TaKKE B LEJAX BBINOJIHEHUS 3a/1ay U
JOCTH)KEHMSI  IIOKas3aTeJled W pe3yjibTaTOB  HAMOHAIBHOIO  IIPOEKTa
«O6pazoBaHue».

1.3. B cBoen pesarenpHOCcTH LleHTp pykoBoxactByercs @PenepanbHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-03 «O06 06pa3oBaHuu B
Poccuniickonn denepanmmny, , JDYTUMH HOPMATHMBHBIMH JTOKYMEHTaMU
MununcrepcTBa npocsemeHuss Poccuiickoin @enepanuy, WHBIMU HOPMAaTHBHBIMHU
nmpaBoBbIMM  akTamu  Poccuiickot ~ @enepaunu, nOporpaMMoOM — pa3BUTHS
<HaumeHOB8aHUe 00WEOOPA306aMENLHOL  Op2aHUu3ayuu™>, IUIAHAMH pPadOTHI,
YTBEPKJICHHBIMU yUpEeAUTENIEM U HacToss M [lonoxxenuem.

1.4, IlenTp B CBOEW JEATEIBHOCTH MOJUYUHSAETCS PYKOBOJUTEIIO
Yupexaenus (IUpeKTopy).

2. Heau, 3axaun, pyukuum aesreabHoctTu LlenTpa

2.1. OcHoBHOI LEIBIO NEeSATENbHOCTU Lentpa SABJISIETCSA
COBEpIICHCTBOBAHMWE YCIOBUI JJii MOBBIIIEHUS KayecTBa 0Opa3oBaHMUs,
paciiMpeHusi BO3MOXHOCTEH OO0y4arouuxcs B OCBOCHHUM YYEOHBIX MPEIMETOB
€CTECTBCHHO-HAYYHON U  TEXHOJOTMYECKOW  HAIIPaBJIEHHOCTEW, MPOTrpamMm
JOTIOJTHUTENBHOTO ~ 00pa30BaHMsI  €CTECTBEHHO-HAYYHOM U TEXHMYECKOU
HaIpaBJICHHOCTEW, a TakXKe JJi1 MPaKTUYECKONW OTpabOTKU y4yeOHOro marepuana
1o y4eOHbIM npeaMeTaM «Dusnkay, « XuMus», «buosorus».

2.2. 3apavamu llenTtpa sBastoTCS:

2.2.1. peanu3anusi OCHOBHBIX OOIIEO0pa30BATENbHBIX MPOTPAMM [0

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYIHOM u TEXHOJIOTHUECKOH
HaNpaBJICHHOCTEH, B TOM UHCI€ B paMKax BHEYPOYHOW JIEATEIBHOCTH
00y4JaroImxcs;

2.2.2. pazpaboTka ¥ peanu3alus pPa3HOYPOBHEBBIX JOMOJIHHUTEIHHBIX
0011e00pa3oBaTeNbHBIX ~ IPOrPaMM  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU



HaIpaBJIICHHOCTE, a TaK)K€ HWHBIX MPOrpaMM, B TOM YKCJI€ B KAHUKYJISAPHBIN
NEPUO/I;

2.2.3. BOBJIeUEHHE OOYYaIOIIUXCA U TMEJaroruyeckux pabOTHUKOB B
MPOEKTHYIO ESITEIIbHOCTD;

2.2.4. opranu3aius BHEY4eOHON NEATENbHOCTH B KAHUKYJISPHBINA MEpUOI,
pa3paboTKa U peaju3alus COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MTPOTPamMM, B TOM
qucie JUisl Jlarepeid, OpraHu30BaHHBIX O00pa30BaTENIbHBIMU OpraHU3alUsIMHU B
KaHUKYJISIPHBIN IEPUOI;

2.2.5. noBbllieHHe  MPOGECCHOHAIIBHOTO  MAacTEpPCTBA  IMEarorMuecKux
pabotHukoB  lleHTpa, peanu3yrOUIMX  OCHOBHBIE U  JOMOJHUTEIIbHBIC
00111e00pa3oBaTeIbHbIC TIPOTPAMMBI.

2.3. lentp nmua [OOCTIKEHUS 1€MW BBIIIOJHEHUS 3a7a4y  BIpPaBe
B3aMMOJICCTBOBATH C:

- pas3nu4HBIMU OOpa30BATENbHBIMU OpTaHM3alUsIMU B (OpME CETEBOTO
B3aUMO/ICHCTBUS;

- ¢ UHBIMU 00pa30BaTEIbHBIMU OpPraHU3aIUsIMU, Ha 0a3€ KOTOPBIX CO3JaHbI
neHTpsl «Touka poctay;

- ¢ (QenepanbHbIM  ONEPATOPOM, OCYIICCTBISIIONIUM  (QYHKIIUU 110
WHOOPMAITMOHHOMY,  METOJUYECKOMY M  OpPraHU3alMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPHUATUN MO CO3JaHUI0 U (PYHKIIMOHHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM UHCII€ MO BOMNPOCAM TMOBBIIIECHUS KBadu(UKALIUU
MeJarorn4ecKux pabOTHUKOB;

- OoOydYarolmUMHCS W POJUTENISIMU  (3aKOHHBIMU  TIPEIACTABUTEIISIMU)
oOyyJarommxcsi, B TOM 4YUCJIe ¢ MPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH.

3. Hopsaaok ynpasienus Llenrpom «Touka pocra»

3.1. PyxoBoauTenb YUpeKJIeHUs U3JA€T JIOKAIbHBIM HOPMATHUBHBIN aKkT O
Ha3HaueHun  pykoBomutenss  Llentpa  (kypaTtopa,  OTBETCTBEHHOIO  3a
GyHKIMOHUPOBAHUE U PA3BUTHE), a TaKKe O co3naHuu LleHTpa M yTBepKICHHUH
[Tonmoxenune o nesrenpHOCTH LleHTpa.

3.2. PykoBomutenem lleHTpa MOXET OBITh Ha3HA4Y€H COTPYAHHK
YupexaeHus U3 ynciaa pyKOBOSIINX U MEJarOrHYeCKUX paOOTHHKOB.

3.3. PyxkxoBoaurens LlenTpa o0s3aH:

3.3.1. ocymiecTBIsATh ONIEPATUBHOE PYKOBOJICTBO LIeHTpOM;

3.3.2. npeacraBnATh  uHTEpechl  LleHTpa MmO  JOBEpEHHOCTH B
MYHULIMNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3aluiax s
peanusauuu ueneu u 3anad Llenrpa;

3.3.3. oruntbiBaThCs mepen PykoBoaureneM YUpekIEeHHS O PE3yibTaTax
pabotsl LlenTpa;

3.3.4. BBINIOJNHATH VIHBIC 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTaBOM YUPEXKICHHS, JOJDKHOCTHOM HWHCTPYKIHMEH U
HactosiuM [lonoxxenuem.

3.4. PyxkoBoaurens LleHTpa Brpase:



3.4.1. ocymiecTBIATh paccTaHOBKY KaapoB llenTpa, mpuem Ha paboty
KOTOPBIX OCYIIECTBIISAETCS MPUKA30M PYKOBOJUTEIS Y UPEKICHNUS;

3.4.2. 1O COIJIACOBAaHUIO C PYKOBOJUTEIEM YUPEXKICHUS OPraHU30BBIBATH
y4eOHO- BOCIHUTATENIbHBIM Tpouiecc B LleHTpe B COOTBETCTBUM C LENSMU U
3amadamu L{eHTpa u OCyIIeCTBIATh KOHTPOJIb 32 €T0 pEAIN3aLNECH;

3.4.3. oCyIIECTBIATh MOATOTOBKY OOYy4YalOIMXCAd K Y4acTHIO B KOHKypcax,
OJIUMITUAJIAX, KOHPEPEHIUAX U MHBIX MEPONPUATUAX MO MPODUIII0 HAIPABICHUM
nestenpbHocTH LleHTpa;

3.4.4. 10 COIVIACOBAHHUIO C PYKOBOJMTENEM YUPEXKICHHUS OCYLIECTBISAThH
OpraHW3allMI0 ¥ TMPOBEJACHUE MEPONPHUATHH TIO0 NPOPWIIO HAIPABICHUMA
nestenpHocTH LleHTpa;

3.4.5. oCcylIeCTBIATh UHBIE TTPaBa, OTHOCSIIUECS K JIeITENbHOCTH LleHTpa n
HE TMPOTUBOpEYAIlMEe MEJIsIM U BUJAM JIESITEIBHOCTH  0Opa3oBaTEIbHOMN
OpraHu3aluu, a TAKXKe 3aKoHoAaTeNbCTBY Poccuiickoint Penepannm.



Ipuioxenue Ne 5
Kk MeToau4ecKHM peKOMeHAauusAM

PexomMeHaanuu o MCMOJIb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus IllenTpa «Touka pocTa) npu peanuzanuu NporpamMmm
€CTeCTBCHHO-HAYYHOM U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

[lepedyeHr CTaHAAPTHOTO KOMIUIEKTAa OOOPYIOBAaHUS IS OCHAIICHUS
[{enTpoB «Touka pocta» copMUPOBAH C YIETOM psiJia IPUHITUIIOB, B TOM YHUCIIE:

[TpuHIIMTT MPEEeMCTBEHHOCTH CHUCTeM oOopymoBanus. OOopymaoOBaHHE IS
MPOBEICHMS] YUEHWUYECKUX MPAKTUUECKUX PadOT SIBISETCS OOMMM IJisi YPOBHEH
OCHOBHOTO OOIIEr0 U CpelHero ooOiiero oOpa3oBaHus. B cucTeMe HariasaHbIX
CpeACTB OOy4YeHUS U JEMOHCTPALMOHHOIO OOOpYAOBaHUS HMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIKEe JUIsi OCHOBHOTO OOIIEro W CPEeIHEro oOIIero oOpa3oBaHUS.
[MudpoBas mnabopaTopus U O0OpYyAOBaHHE OOIIETO HA3HAYEHUS IO3BOJISIOT
oOecreynBaTh JIEATEILHOCTh OOYYAIOMIMXCS KaK B OCHOBHOW, TaK M B CTapllel
IIKOJIE, 2 B COBOKYITHOCTH C IIU(POBBIMHU JIAOOPATOPUAMHU 110 (HU3UKE, OUOJIOTHH U
XUMHUHU — TIPAKTUYECKYIO JICSITEIIBHOCTh B pAMKaxX M3yY€HHUs €CTECTBEHHOHAYUHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YpPOBHE.

[IpuHIUn coueTaHus KJIACCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUU U
croco00B AKCIEPUMEHTAIILHOTO UCCIeI0OBaHUs siBJieHUN. B coctaB 00opyaoBaHus
BXOJMAT KJIACCHYECKHE CpEACTBAa M3MEpeHus (HampuMmep: JUHAMOMETPHI,
CTPEJIOUYHbIE aMIEPMETP M BOJBTMETP) M LHUQPPOBbIE NPUOOPHI (HAIIPUMED:
udpoBbIie BeChl, CeKyHI0Mep) U natdyuku. CoOJtoieHue 3TOro MpUHIUIIA UMEET
0co00€ 3HaYeHUE AJI1 YPOBHS OCHOBHOI'O OOLIEro oOpa3oBaHus, MOCKOIbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CIOCOOAMH U3MEpeHUsS (PU3NYSCKUX BEIUYMH,
dbopmupyeTcss TTOHMMaHUE MPUHIIMIIOB JEHCTBUS AHAJIOTOBBIX H3MEPHUTEIbHBIX
npubOpoB U obOecreunBaeTCsl TMepexo]l K HCIOJb30BAHUIO WHCTPYMEHTOB
1 dpoBoit TabopaTopuu.

[Ipuniun mnpuopuTeTa YYEHHYECKOTO OKCIEPUMEHTA i peaau3aluu
CUCTEMHO-JICATEILHOCTHOTO TMOAX0/Aa. Peanu3anus CHUCTEMHO-IEATEIbHOCTHOTO
noaxo/aa B OOyYEeHUM €CTECTBEHHOHAYYHBIM MpeAMeTaM Oa3upyeTcsi B MEPBYIO
ouepelb Ha BOBJICYCHHH OOYYaIOIMIMXCA B TMPAKTUYECKYIO IEATEIBLHOCTH TIO0
MIPOBEJICHUIO HAaOI0IeHUH U onbITOB. [[09TOMY 3HAUMTENBbHASI YaCTh HAOIIOICHUIN
U ONBITOB, KOTOpPhIE B TPAAUIIMOHHOW METOJWMKE TIpeaarajiich Kak
JIEMOHCTpAIlMOHHbBIE, TIEPEHECEeHbl B pa3psA]l ydeHudeckux pador. Cremyer
OTMETHTh, YTO B HACTOSIIECEC BpEeMs HM3y4YCHHE (U3MKH, XUMHH W OHOJOTHU B
OCHOBHOW IIIKOJi¢ W Ha 0a30BOM ypOBHE CTapIIeH IIKOJBI OPUCHTHUPYETCS Ha
OCBOCHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH, KOTOpOoe HAET dYepe3 pa3BUTHE
CIIOCOOHOCTEH yYaluxcs aHAJIU3UPOBATh PAa3HOOOPA3HYIO €CTECTBEHHOHAYYHYIO
uH(OPMAITUIO ¥ UCIIOJIH30BATh MOJTYYEHHBIC 3HAHUS JUIsl OOBSICHEHUS SBJICHUNA U
MPOIIECCOB  OKPYXKAIOIIETO MHUpPa; TOHHMAaTh OCOOCHHOCTH HCIIOJIb30BAHUS
METO/JIOB €CTECTBO3HAHUS [JII TIOJYYCHHS HAYYHBIX JIAHHBIX; MPOSIBISTH
CaMOCTOATENLHOCTh CYXICHUH W TIOHMMATh POJh HAYKH M TEXHOJIOTHYECCKUX
WHHOBAIIMY B Pa3BUTHU OOIIECTBA; OCO3HABATh BAXKHOCTh HAYYHBIX MCCIICIOBAHUIN



U UX CBA3b C HAallUM MaTEPHAIBHBIM OKPYKEHHUEM M COCTOSIHUEM OKPYKArOLIEH
cpenbl. OpueHTanus Ha €CTECTBEHHOHAYYHYIO IPAMOTHOCTD MPEAIONIATraeT aKIEHT
Ha METOJIOJIOTHIO HAYKH U HANPSIMYIO CBA3aHO KaK C OOLIUM YUCJIOM YYEHUYECKUX
ONBITOB B KypCax €CTECTBEHHBIX HAyK, TaK MW HaNpaBICHHOCTHIO HX Ha
dbopMHpOBaHUE CAMOCTOSTEIBHOCTH JEUCTBUI MpU TPOBEICHUU HAOIIOACHUM,
VM3MEpPEHUH U UCCIIEIOBAaHUM.

Hcnonb3oBaHue CpeACTB HAMISAHOCTH M y4eOHOTO 000pyIOBaHUS B
y49eOHOM TIPOIIECCE HAMPaBICHO Ha BBIMOJHEHUS CIEAYIOMMX (DYHKITHI:
o0ecneunBalOT 0oJiee MOJHYI0 U TOYHYI0 MH(POpPMAIMI0 00 M3y4yaeMOM SIBICHHUH
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TOBBIIICHHUIO KauyecTBa OOYYCHWS,
MIOMOTal0T B MAKCUMAJIbHOM Mepe pa3BUTh NTO3HABATENIbHBIE NHTEPECHl yUaIUXCS;
MOBBIIIAIOT YPOBEHb HAISAHOCTA M JIOCTYIHOCTH OOYYEHUS; YBEJIMYUBAIOT
00BEM CaMOCTOSTENbHOM pabOThl y4YallMXCS HA YPOKE U BHEYPOUYHOU
JEATEIbHOCTH; CO3JAI0T YCJIOBHS JUIl OPTaHU3alUyU MPAKTHUKO-OPUEHTUPOBAHHOM
IIPOEKTHOM M MCCIEN0BATEIBCKON EATEIBHOCTH; JAOT BO3MOXKHOCTH JIOCTYITHEE
U Tay0Xe pacKkpbliTh COJAEp)KaHUE Y4eOHOro Mmarepuaia, CIOCOOCTBYIOT
(bOpMHUPOBAHUIO Y YUAITUXCS TTOJIOKUTEIIBHBIX MOTUBOB 00YUYCHUSI.

Baxuenmen wuacteto ocHameHuss lLlentpa «Touka pocray sBisercs
nudposas gaboparopus, NepeyeHb NaTYMKOB KOTOPOM MO3BOJSET HMCIOJIb30BATh
3Ty J1abOpaTOpPUIO NpU HU3y4YeHUU (GU3MKH, XMMHM U Ouosornu. BBeneHue B
IIKOJIbHBIA 3KCHEPUMEHT LU(MPOBBIX NATYUKOB I PETUCTPALMH PA3TUYHBIX
BEJIMYMH M BO3MOKHOCTH HCIIOJB30BaTh KOMIBIOTEP (CMapT(OH WM TIIAHIIET)
JUTSL pacdyeToB U O(POPMIIEHUS PE3YJIHTATOB OIMBITOB, O3BOJISET MEPEHTH HA HOBBII
KA4EeCTBECHHBIN YPOBEHD IPOBEICHUS U3MEPEHUI, YIIPOCTUB MPOLIECC U3MEPEHUMN U
MOBBICUB MX TOYHOCTh. [losiBneHne 1u@pPOBBIX TEXHOJOTUHA B JAOOPATOPHBIX
paboTax TMOBBIIIAET HMX AaKTyaJlbHOCTh W MPHUBJIEKATEIBHOCTh B CO3HAHUU
COBPEMEHHOI0 IIKOJIbHUKA, YCUJIMBAET HAIVISIAHOCTh KaK B XOJI€ OIBITOB, TaK W
npu oOpabOTKe pPe3yJbTaTOB C HCIOJb30BAaHHUEM MPOrpaMMHBIX cpeacTB. Jlis
HKCIEPUMEHTOB MO OMOJIOTMH U XMMHUHU 3TO SIBISETCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/ICHUN U OMBITOB K KOJTUYECTBEHHBIM dKCIIEPUMEHTAM.

Hcnonp3oBanue nu@poBoil 1a00paTopuun CyIIECTBEHHO U3MEHSET MOAXO0IbI
K IPOBEACHUIO U JEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIBITOB!

Hcnonp3oBanrne mHUQPPOBBIX JAaTYAKOB B KAYECTBE HU3MEPUTEIHHBIX
WHCTPYMEHTOB HW3MEHSIET TOJXOJbl K TMPOBEJICHUIO TMPSAMBIX HU3MEPEHU
(bU3MYECKUX BEJIIUYUH.

TpanuuMoOHHO B  KayecTBE CPEIACTB M3MEPEHUS  HCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXHbIE BECbl W Pa3HOBECHI, MEH3YpKa,
JTMHAMOMETP, TEPMOMETP) U CTPEJIOUHbIE MPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanrne HUQPPOBBIX JATYUKOB MO3BOJIIET HA COBEPILIEHHO JAPYTrOM
KaUE€CTBEHHOM YPOBHE IPOM3BOAUTh W3MEPEHHS BPEMEHH, PAaCCTOSHUS, HMETh
BO3MOXXHOCTh PETUCTPUPOBATh W HAOMIOAATh H3MEHEHHE BO BpPEMEHH TaKHUX
BEJIMYMH KaK TeMIEpaTypa, JIEKTPUIECKOe HAIPSKEHUE, CHUJla TOKA U T. 1.

OTU BO3MOXKHOCTH TO3BOJIAIOT, HApUMeEp, Ha YpOKax (PU3UKU C BBICOKOM
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPAaBHOMEPHO,
HAOII0aTh B AUHAMHKE MPOIECC 3JIEKTPOMArHUTHON MHAYKIMHU, BOSHUKHOBEHHE



U W3MEHEHHE WHIYKIIMOHHOTO TOKa, HCCIEJOBATh H3MEHEHHE TEeMIepaTyphl C
TEYEHUEM BPEMEHU B MIPOIIECCE YCTAHOBJICHHS TETJIOBOIO PABHOBECHS U T.1I.

Ha ypokax 6uosioruu nosiBisieTcsi BO3MOXHOCTb MOTYYUTh KOJUYECTBEHHBIE
JTAaHHBIE TIpU MPOBEACHUM ONBITOB, HANpPUMEp: MNpPU OINpEIeTICHUH (HAKTOPOB,
BIIUSIIONINX HA CKOPOCTh Mpoliecca (POTOCHHTE3a, MPU U3YUYCHHUH JbIXaHUs KOpPHEH
U JIUCTHEB, MPU UCCIIEAOBAHUM YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuu Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOJAT MPAKTUUECKUE
paboTHI MO U3YyUYEHUIO MPOIlecca AIEKTPOIU3a, UCCIEAOBAHNE SK30TEPMUIECKUX H
HIOTEPMUYECKUX PEAKIMA, TEIIoBOro 3¢¢ekra ropeHus TommuBa U T. A. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEICTB MOJOOHBIE M3MEPEHUS
BEITIOJIHUTh HEBO3MOXKHO. OTHAKO, MpH Tiepexoae Ha IUGPOBYO J1abopaTopuio B
TEMaTUYECKOM IIJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JJIOMOJHUTEIBHOE
Bpems Ui o0ydeHus: paboTe ¢ TaTYMKaMU, BKIIt0Yasi COOPKY SKCIIEPUMEHTAIBHOMI
YCTaHOBKHU C JATYMKAMU, CHATHE MOKa3aHUM ¢ IKpaHa KOMIIbIOTEpa, OTNpe/eIcHIE
IIOrPEIHOCTEN U3MEPEHUM.

Huist paboTbl ¢ UUMQPOBBIMU JTaTYUKAMH HCIONB3YETCS CHEIUATbHOE
nporpaMMHOE 00€ecrieYeHHe, YCTaHOBIIEHHOE Ha KOMIIbIOTep. 1l KOMMyHUKAIH
UMPOBBIX JATYMKOB, 3alUCH W XpaHEHUs HMHQPOpMallMU, TMOJYYEHHOH C UX
NOMOIIbIO, LIU(PpOBas 1abopaTOpUsi UCHOIB3YETCSI B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBbIM YCTaHOBJIEHHBIM POTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp3oBaHne KOMIBIOTEPHONH (QOPMBI  PETUCTPALMU  MOJTYYCHHBIX
3HaYCHUH ¥ TIOCTPOCHHUS TpaUKOB M3MEHSET TOIXOAbl K OQOPMIICHUIO
71a00pATOPHBIX U MPAKTUYECKUX PAOOT 00yUArOITUMHUCS.

JlaHHBIC, TOMYYEHHBIC TPU TOMOIMHM HHQPPOBBIX JATYNKOB, BHOCSITCS B
QJIGKTPOHHBIE TAONHWIBI, YTO TMO3BOJSIET CTPOUTH TpadUKH 3aBUCHUMOCTEH
UCCIIETyeMbIX BEUYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpadukoB
JienaTh BBIBOJIBI O XapaKTepe 3aBUCUMOCTH BEIUYMH OT BPEMEHU WJIHM JIPYTUX
napameTpoB. Ha yrmyOimeHHOM ypoBHE Iienecoo0pa3Ho o00y4yaTh MPOBOAMTH
anIpPOKCUMAITUIO BHIOPAHHBIX TOYEK UTOTOBOM TpapruecKoii 3aBUCUMOCTHIO.

OTH HOBBIE BO3MOXKHOCTH TIO3BOJISIFOT aBTOMATH3UPOBATh PYTUHHBIE
MpOLIETypbl  3aMOJHEHWs TaONWIl, BBHIMIOJIHEHUE OJHOTUIIHBIX  PaCyeTOB,
noctpoeHusi rpadukoB. I{udpoBas Qoroxkamepa mosBoissger choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAILHYIO YCTAaHOBKY M TPHKpenuTh (ororpaduio B
ANEKTPOHHBIN 0TUeT. Takum 00pa3oM, OCYILIECTBISETCA Mepexoa K 0(OpMIICHUIO
DIIGKTPOHHOTO OTYe€Ta O TPOACTAHHOM OSKCIIEPUMEHTE, TPOCKTHOW WM
HCCIIeIOBaTENbCKOM padoTe.

B0O3MOXHOCT,  UCTONB30BaHUS  BUICOHAONIONEHUS 33  MPOILIECCOM
BBITIOJTHEHHSI TMPAKTUYECKUX pPabOT oOyJaromMMHUCS HW3MEHSIET TMOAXOIbl K
OLICHHBAHUIO PaldoT.

DONEKTPOHHBIA OTYET O TMPOJCTAHHOW MPAKTUYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIIeHHON (oTorpadueit, KoTopasi Mo3BOJSIET OLICHUBATD
IPaBWIBHOCTh COOPAHHOM SKCIEPUMEHTAJbHOW YCTAHOBKHM, 0oJiee IMOJIHO
ONpEAENATh MOJHOTY M  NPaBWIBHOCTb  MPOJEIAHHOTO  HCCIEIOBaHMUS,
aHAJIM3UPOBATh JTOCTOBEPHOCTh MPEICTABICHHBIX IKCHEPUMEHTANbHBIX JaHHBIX.
[Ipy OMHOBPEMEHHOM BBIMOJHEHUW PA3HBIMH TPYNIAMU OOYUYAIOIMIUXCS Pa3HBIX



UCCIIEIOBATENbCKUX pabOT 11e1Ieco00pa3HO MCMOJIb30BaTh BHIE03AMUCH BCETO
xoja pabor. B »TOM cilydae OILIEHMBAThCS MOTYT HE TOJBKO MpPEIMETHBIC
pe3yibTaThl, CBSI3aHHBIE C MPOBEJIICHUEM KOHKPETHOTO 3KCHEPUMEHTa, HO U
KOMMYHUKATHUBHBIE U  PETrYyJSTUBHbIC JCHCTBUA: IUJIAHUPOBaHUE PalOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPpEKIHs IIaHa pabOThl, KOMMYHHUKAIUS B
COBMECTHOM JEeATEIbHOCTH, HaMu4ue (WM OTCYTCTBHE) KOH(MIUKTOB U CIOCOOBI
UX pelIeHUsl.

Hcnonp3oBanne MU poBbIX 1a00paTopuil CYIIECTBEHHO PACIIUpPSIET CIEKTP
BO3MOXXHBIX OIIBITOB M HCCIEAOBAHUN, OCOOEHHO 53TO KacaeTcsi H3YYCHHS
OMOJIOTUU U XUMUHU.

Pacmmpenue crnekTpa BO3MOXKHOCTEH MOXKHO MPOUJUIIOCTPUPOBATH Ha
npuMepe U3YYCHHUS SJICKTPOMArHUTHOW WHAYKOUM B Kypce ¢usuku. I[lpu
UCIIOJIb30BaHUU CTPEIOYHOTO aMIepMeTpa TPAAUIIMOHHO HAOIOMAI0OT UM (aKT
BO3HMKHOBEHUS HWHIYKIIMOHHOTO TOKa B TIPOBOJHUKE U HU3MEHEHHE €ro
HaIpaBJIeHUs MPU U3MEHEHUH CKOPOCTH BHECEHHS] MarHUTa WM €ro MOJISPHOCTH.
Hcnonb3oBanue nudpoBoro gaTdyrka MO3BOJISIET MOMYyUUTh ocuuiuiorpammy DJ1C
WHYKIIMY, BO3HMUKAIONIEH B KaTyIlIKe, MPH TPOJETe Yepe3 Hee MarHuTa. ITo
MO3BOJISIET CpPaBHUBATh 3HA4YeHUS MakcuMainbHbIXx JJIC mpu mposere uepes
KAaTyIIKy MarHuTa C pa3HbIMH CKOPOCTSMH W C pPa3HON MOJSPHOCTHIO,
aHAJIN3UPOBATh BU/T MOJIy4eHHOU 3aBUCUMOCTH, KOHCTPYHUPOBATh
IKCIIEPUMEHTAIBHBIC 33]]a91 TT0 U3YUCHHIO DJIEKTPOMArHUTHON MHAYKIIUU.

Hudposas mabopatopusi MO3BOJSAET OPraHU30BATh MPOEKTHYIO M y4eOHO-
UCCIIEIOBATENBCKYIO JESTEIBHOCTh IMKOJPHIUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYpPOUYHOI AesTenbHOCTH. Hammuue pasHooOpa3HbIX HU(POBBIX AATYMKOB JacT
BO3MOXXHOCTh TPOBOJUTH CaMbI€ pPa3HOOOpa3HbIE HCCIICOBAHMS, OMUPAsICh Ha
WHTEpechl o0ydaronuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH WCCIIETOBAHHUS
HKOJIOTUYECKON HANpaBJICHHOCTH TIO BBIABICHUIO (DAaKTOPOB  3arpsi3HEHUS
OKpY>KaroIlen cpesibl, U3yUYeHHUIO 3KOJIOTHUYECKOI0 COCTOSHUS MMOMEIICHUN 1IKOJIbI,
MOYBBI, BO3JyXa B HACEJICHHOM MyHKTe W T.1. MccremoBarenbckue pabOThI C
UCITIOJIb30BAaHUEM IU(PPOBBIX JATYUKOB IEI€CO00pa3HO mpesyiaraTh yqamumcst 10-
11 kmaccoB B pamkax oOs3aTeNbHOW [JIi HUX TPOCKTHOW JIeATEITbHOCTH.
BrlimoniHeHHE TaKMX MTPOEKTOB SIBJISETCS OCHOBAaHUEM JJisi OLIEHKH HE TOJIBKO
ypoBHsI CHOPMHPOBAHHOCTH TPEIMETHBIX PE3yJbTATOB, HO HMTOTOBOM OIICHKH
JOCTIDKCHHSI METamlpeIMETHBIX pEe3yJIbTaTOB OOYYCHHS: KOMMYHUKATHBHBIX
(KOTOpBIE OIIEHWBAIOTCS KakK B MPOIIECCe MPOBEIACHHS padOThHI, TAK U B MPOIIECCE
3aIUATHI MPOCKTA WM MCCIICOBAHUS) M PETYIATUBHBIX (KOTOPBIC OIICHUBAIOTCS B
MIPOIIECCE BHITIOTHEHUS MPOEKTA).

OcHamenue sl M3ydyeHus: (PU3MKU MPEACTABICHO B BHJE O0OpPYAOBaHUS
JUTST IEMOHCTPAIIMOHHBIX OTBITOB M 00OpYyIOBaHUS AJisi JabOpaTOpHBIX paboT u
YYCHHYECKHX OIBITOB, BKJIIOYas OOy [JIi ©CTeCTBEHHOHAYYHOTO ITMKJIA
udpoByro abopaToputo, a Takke MUPPOBYIO Jaboparopuro Mo ¢usmke (Kak
JOTIOTHUTEIBHBINA AJIEMEHT JIJIs1 yTIyOJEHHOTO U3YYCHUS (DU3HKH).

JleMOHCTpannoHHOE o0opynoBaHue o0OecrieynBaeT  BO3MOXKHOCTH
HaOMroIeHNsT OOJBIMMHCTBA M3YyYaeMbIX SIBIICHH, TPOIECCOB W 3aKOHOB. IJTO
BO3MOXKHO TIPM ONTHMAJILHOM COYETAaHUU AHAJIOTOBBIX WM IM(POBBIX CPEICTB



HaAOJI0IeHNS, aHaIM3a u3MepuTenbHol nHdopmanuu. Tak, Hanpumep, IS Kypca
(GU3MKKM OCHOBHOM IIKOJBI €CTh BO3MOXHOCTH JIEMOHCTPAIMHM KJIACCHYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajJeHue Ten B Tpyoke HrbioToHa,
JEMOHCTpalus JeHCTBUA aTMOC(EepHOro AaBieHus, 3akoHa [lackans, u3mMeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKICHUU), MPUTHKEHU MOJIeKyl U T.a1. HabGop
M0 3JIEKTPOCTATUKE AT BO3MOXKHOCTh JAEMOHCTPAIUU JIEKTPU3AIMK TEJ, 3aKOHa
COXpaHEHUS 3apAJia, JMHUN HAPSHKEHHOCTHU AJIEKTPUYECKOTO OIS U T.JI. U MOXKET
MCITOJIB30BAThCA KAK 8 Kilacce MpH W3YUYEHUU JIEKTPOMArHUTHBIX SIBJICHUM, TaK U
B 10 Kyacce npu U3y4eHUM EKTPOCTATUKH.

[Ipu mpoBeneHUM JEMOHCTPAIIMOHHBIX OMBITOB JIOJDKHBI COOJIOAATHCS
TpeOOBaHUS K HX HAINSIIHOCTH (ACHAs M TOHATHAs IIOCTAaHOBKA OIBITA),
BUJIMMOCTH [UIsl BCEX YydYalMxcd Kiacca (NP HaJU4YMM MEJKUX JeTaneu
UCIIOJIB3YETCSl MX YBEJIMYEHHOE M300pa)K€HWe NpH TOMOIIM BeO-KaMephl),
HYMOLIMOHAIIBHOCTH U, MO BO3MOKHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPAL[MOHHBIN
OIBIT JOJDKEH BBI3BIBATH MHTEPEC yUYaIMXCS, CO3/1aBaTh MOTHBALMIO K U3yYEHHUIO
npeaMera) M yOeauTeNbHOCTH (MOKa3biBaTh TOT 3((EKT, Ha JEMOHCTPALUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH).

Opnako peanuzanusi AESITEIBHOCTHOTO MOAX0Aa B OOyuyeHUU (U3UKE
IIEPEHOCUT AKLEHT € JEMOHCTPAllMOHHOTO J3KCIEPUMEHTAa HA YYEHUYECKUM.
Hampumep, 1mo MexXaHMKE HCCIEI0BAHHE KHUHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMHKH, KOJIEOATEIbHBIX JBM)KEHHI IMEPEHECEHO B YUYEHUYECKHM
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. [lpu wuzydenun
ANEKTPOJUHAMUKHN J1abOpaTOpHOE OOOPYIOBaHME TMO3BOJIAET MCCIEIOBAaTh HE
TOJIBKO 3aKOHbI TIOCTOSIHHOTO TOKa, HO C HCIOJIb30BAHUEM KOMIIBIOTEPHOTO
ocuuiorpaga mo3BOJSET MPOHAONIOAATh M MCCIEAOBATh AJIEKTPUUECKHE LIETH
NEPEMEHHOr0 TOKa, OJIOK JUOJOB IO3BOJSET HCCIEN0BATh BOJBTAMIIEPHBIE
XapakTepucTuku auoja. Ilpu u3ydeHum onTuku jabopatopHoe 00OpyAOBaHHE
MO3BOJIAET U3YYWUTh 3aKOHbI T€OMETPUYECKOW ONTHUKH (IIPEIOMIIEHHUE CBETa B
NOJYLMJIMHAPE U MOJydYeHUe N300paxKeHHsl B JIMH3aX) U MPOHAOIII0/1aTh OCHOBHBIE
SIBJICHUSI BOJIHOBOM ONTUKU (MHTepdepeHIss U NoJspu3alus), HCCIe10BaTh
nudpakiuio cBera (IudpakImoHHas peIeTKa).

B coorBercTBUM ¢ mNpeAMETHBIMH pe3yjibTaTaMu OO0y4deHHs (u3UKe
000py1I0BaHUE ISl YUEHUYECKUX OIBITOB 0OECIEUNBAET MPOBEACHUE CIICAYIOIINX
TUIIOB PabOT, CrPyNIUPOBAHHBIX MO BHJIAM JEATEIbHOCTH, HE3aBUCUMO OT HUX
TEMaTUYECKON MPUHAIIICKHOCTH:

1. TlpoBeneHnue mnpsMbIX H3MEpPEHUN (PU3NYECKUX BEIUYUH (M3MEpEHUE
Macchl, 00beMa JKHAKOCTH, TEMIEPATypbl >KHJIKOCTHU, CHJIbI, CHJbI TOKa,
HaIpPsHDKEHMS) C UCIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEANOJIOKEHUN (MIPSMbIE U3MEPEHUs (PU3NUECKHUX
BEJIMYMH W CPAaBHEHWE 3a/JlaHHBIX COOTHOIIEHW Mexay HumH). Hampumep:
MpoBEepKa YCJIOBHH IUIaBaHHS TeJ, YCJIOBHI paBHOBECHs phiuara W OJIOKOB,
3aKOHOMEpPHOCTEM  IOCJIENOBAaTEIbHOTO WU NApPAUIENBHOIO  COEIMHEHHMS
IPOBOJIHUKOB H T. 1.

3. Pacuer o noay4eHHbIM pe3yJibTaTaM MPSIMbIX U3MEPEHUI 3aBUCUMOTO OT
HUX napameTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe u3mepenus (B 10-11 kiaccax).



Hanpumep: yckopeHue Tena MNpuU PaBHOYCKOPEHHOM JIBJKEHUH, YCKOpPEHHUE
CBOOOJTHOTO MaJIeHUs, )KECTKOCTb MPYKUHBI, KOAP(HUIIUEHT TPEHUS CKOJIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTb U T. 1.

4. HaGmoieHue sIBICHUN M TTOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE)
no OOHapyXeHHI0 (aKTOPOB, BIUAIOIIMX HA MPOTEKAHUE [AHHBIX SBICHUMU.
Hamnpumep: npsiMmosinHEeHOE pacpOCTpaHEHHUE CBETA, AUCIIEPCUS CBETA; U3YUCHHE
CBOMCTB M300pa’KeHU B INIOCKOM 3€pKaJie U T. II.

5. WccnenoBanue 3aBUCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT APYTOH €
IpEe/ICTaBICHUEM PEe3yJIbTaTOB B BUJE Ipaduka W pacueTra MCKOMOTO MapameTpa.
Hanpumep: 3aBUCHMOCTH IMyTH PaBHOMEPHO IBIXKYIIETOCS Tela OT BPEMEHH
JBUKCHHSI TENa; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBIICHUS,
KadyecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUTOMIAIA CONPUKOCHOBEHUS TEN, CHJIbl YNPYTrOCTH OT YAJWHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bEMa MOrPY)KEHHOM 4YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO U T. 1.

JIaGoparopHoe o0opyioBaHue oOecrnieunBaeT CaMOCTOSITENIbHBIN
YUEHUYECKUN OKCIIEPUMEHT, KOTOPBIH MOXET HMETh pa3iuyHble (HOPMBIL:
(bpOoHTaNBHBIN AKCIIEPUMEHT ((pPOHTANIbHBIE OMBITHI U J1aOOpaTOpHBIE PabOTHI),
paboThl  NPAaKTHKyMa, Y4eOHO-HCCIIEAOBATEIbCKUE pabOThl U MPOEKTHI
IKCIEPUMEHTAIBHOTO Xapaktepa. [Ipm 3TOM HOPMaTHBHO-OOS3aTEIbHBIM BHE
3aBUCUMOCTH OT YpOBHSI H3yueHHUs (GU3HKU (0a30BbIA WM yriayOJEHHBIN) U
oOpa3zoBaTeIbHON mMporpaMMbl (OCHOBHAas WJIM CPEIHSS IIKOJA) SIBISETCS
b poHTaNBHEIN dKCTIepUMeHT. IMEHHO mocpecTBOM (DPOHTATEHOTO DKCTIEPUMEHTA
JIOCTUTAIOTCSl TPEAMETHBIE PEe3ylbTaThl JKCIEPUMEHTAIBHOTO XapakTepa, a
yUYalIMMHCS OCBAaMBAIOTCS CHOCOOBI JEWCTBUI, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE TISATH THIaM paboT. JlJabopaTopHbIil MPaKTUKYM I€1€CO00pa3eH TOJIBKO TPH
yIIyOJI€HHOM YPOBHE U3YUYEHHS MpEaMETa.

OnTuManbHbIM  JUIsl  JTOCTHXKEHUS IeJied TpoBeACHUS (PPOHTAIBLHOTO
HKCIEPUMEHTA SBJSIETCSl IpEACTaBICHUE JAOOpPaTOpHOro OOOpYyNOBaHUS H
MaTepuajoB B BUAE TEMATUYECKUX KOMIUIEKTOB IO MEXaHUKE, MOJICKYJSIPHOM
¢u3nKe, 3MEKTPUUECTBY U ONTUKE. VMcrnonb3oBaHME TEMAaTHUYECKUX KOMILJIEKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAKOTO BaXHEUIETO YMEHHUS, Kak Moa0o0p
yyanmMucs 000pyJOBaHHS B COOTBETCTBUM C IEbI0 HCCICIOBAaHUS U3
U30BITOYHON HOMEHKJIATYPHI MPEIJIOKEHHOTO KOMIUIEKTA; TO3BOJISET MPOBOIUTH
OKCIIEPUMEHTAIbHYI0 paboTy Ha JIOOOM JTame ypoKa; YMEHBIIAeT TPYIOBHIE
3aTpaThl YYHTENsl TpU TOATOTOBKE K YpOKaMm, IIOCKOJIBKY He TpebdyeTcs
MIEPEKOMITOHOBKA 00OPY/IOBAaHMS B COOTBETCTBHH C 33JJa4aMi KOHKPETHOTO ypOKa.

[Ipy mIaHWpPOBAaHWM MPAKTHYECKUX pabOT BaXHO HMETh B BHUIY, YTO
IpeIMETHbIE Pe3yNbTaThl HKCIIEPUMEHTAIBLHOTO XapaKTepa MOTYT ObITh OCBOEHBI
TOJIBKO TIPU ONITUMAJILHOM COYETAaHWU KPAaTKOBPEMEHHBIX ()POHTAIBLHBIX OIMBITOB H
OJIHOYACOBBIX JIJAOOPATOPHBIX PaOOT.

Baxnoe 3nauenume wumeer TOT (HaKT, UYTO B COCTaB (PPOHTAIBLHOTO
000pyIOBaHUS HapPsIly C aHAJIOTOBBIMH BXOST U IIU(PPOBbIE CPEIACTBA U3MEPEHUSI.
K HUM OTHOCSATCS 3MEKTPOHHBIN CEKYHIOMEp C JAaTYUKAMH, JIEKTPOHHBIE BECHI U



naTyukd - mu@poBod  maboparopuu. Takum  00pa3oM, TpU  MPOBEIACHUHU
(GpOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIIKOJIE YYEHUKHA 3HAKOMATCS C
AJIEKTPOHHBIMU CIIOCO0AMU U3MEPEHUN U BHIYUCIICHUH.

briox ob6opynoBanus sl yueHUUECKUX padboT mo ¢usnke chopMUpOBaH Ha
0aze mepeuyHs oOOpYyIOBaHUsS [JIsi MPOBEACHUS OCHOBHOTO TOCYAapCTBEHHOIO
sK3ameHa 1o ¢usuke. McnonbzoBanue npubOpoB U 000PYI0BaHUS C €IUHBIMU IS
BCeX OOydYalIMXCS  XapaKTepUCTUKAaMU  TO3BOJISIET  CTaHIAPTU3UPOBATH
IPOLEIYPbl  BBINOJHEHUS HKCICPUMEHTAJIbHBIX 33aJaHU Ha DJK3aMEHE H
o0ecreunTh HAICKHYIO OLIEHKY PE3yJIbTaTOB Ha OCHOBAHUU IKCIIEPTHOM MPOBEPKU
0oTBEeTOB oOyuatomuxcs. [Ipm 3ToM ocHOBaHMEM [JIsi BBIBOJA O MPABHIBHOCTH
IPOBENCHUSI JAHHOTO ONBITA SIBJISAIOTCS PE3yibTaThl, MOJYYEHHBIEC YYaIIUMUCS
MOCPEACTBOM MPSMBIX U3MEPEHUH 3a/IaHHBIX (DU3NYECKUX BEITUYMH.

HaGop mnga 1npoBeneHHs OCHOBHOTO  TOCYJApCTBEHHOIO  3K3aMEHa
oOecrieunBaeT  pa3pabOTKy  HECKOJbKUX  OJIHOTHUIHBIX  3aJaHUd  TIpH
WCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBAaHMS C Pa3HBIMU XapaKTEPUCTHUKAMHU.
OTOT MOAX0J Ieeco00pa3HO MCIOJIb30BaTh M MPU MPOBEICHUU (HPOHTAIBHBIX
OMBITOB M JabopaTopHbIX paboT. Hampumep, mpu mnpoBeaeHUU HCCIETOBAHUS
3aBUCUMOCTH CHJIbI TOKa OT HANPSKEHUS MOKHO BBIICIUTH B Kilacce TPYIIIIHI,
KOTOpble OyAyT MNPOBOAUTH JAHHOE MCCIEIOBAHUE, MCIIONb3ysS PE3UCTOPBI C
pa3HBIM CONPOTHUBJIEHUEM, M Jammnoudky. llo pe3ynbTaTaM MOKHO CpaBHUTH
MOJIyYEHHbIE 3aBUCUMOCTH, OOCYAUTh TPaHUIIBI BBINOJHEHHs 3akoHa Oma g
y4acTKa IeIH, ONPEAEIUTh COPOTUBIIEHUSI PE3UCTOPOB.

CrnenyeT OTMETUTh, UYTO MpHU TPOBEACHUU (DPOHTATIBHBIX OIBITOB M
7a00paTOPHBIX PabOT B OCHOBHOM IIKOJIE TPeOyeTCsl 3amuch Pe3ybTaTOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM TMOrPEemIHOCTH. 37eCh MpH
WCIIOJIb30BAaHUU TPAJAMIIMOHHOTO 000pyNOBaHUS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB U BOJHTMETPOB a0COIIOTHYIO
HOTPEIIHOCTh 11eJ1IeCO00pa3HO CBSA3BIBATH C IIEHOM JelieHus Mpubopa, a MpH
nepexoae K HUPPOBBIM HHCTpyMeHTaM (IU(GPOBBIE BEChl U JATYUKHU) YUHUThH
paboTaTh ¢ OMUCAaHUAMH DTUX MPUOOPOB, BBLICHAS JaHHbIE 00 aOCONIOTHOM
MOTPENTHOCTH, JTUOO0 TpeIaraTh 3Ha4YeHNE MOTPEIIHOCTH B TEKCTE 3a1aHHM.

[Ipu mnpoBeneHUM HUCCIEAOBAHUS 3aBUCUMOCTEH OJHOW (pu3MUECKOU
BEJIUYMHBI OT JIPYroil ydaimiuecs OJDKHBI OCBOUTH IMOCTpOEHHE TpaduKoB C
yKa3aHUueM a0COJIIOTHBIX MOTPEUIHOCTE, a IPU MPOBEACHUHU padOT HA MPOBEPKY
MPENOJIOKEHUM — yMETh CpaBHUBATh 3HAYCHUs JIBYX IMPSMBIX H3MEPEHUN C
y4eTOM a0COJIIOTHOM MOTPEUIHOCTH (HANpUMeEp, IMyTEM CpPaBHEHHUS WHTEPBAJIOB
NOJIYyYCHHBIX 3HA4YeHWM Ha yucioBod ocu). I[lpoBegeHwe wu3MmepeHuil u
uccinenoBanuii B kypce ¢uszuku 10-11 kimaccoB MOMOTHSAIOTCS HMCIOJIB30BAHUEM
OTHOCHUTEJIbHBIX TOTPEIIHOCTEH, ydalluecs JOJDKHBI HAayYUThCS PAacCUUTHIBATh
OTHOCHUTEJIbHBIE TOTPEIIHOCTA B MPOCTEUIIMX CIIy4yasX MOPSIMbIX U3MEPEHUN H
CpPaBHUBATh TOYHOCTH PA3TUYHBIX H3MEPEHUM.

OOpamaeM BHUMaHHE, YTO OIICHMBAaHWE JIAOOPATOPHBIX PAOOT TOJHKHO
0a3upoBaThCs, KaK U B KPUTEPUSAX OLECHUBAHUS SKCICPUMEHTAIbHBIX 3aJaHUM
KUM OI'D, He Ha mnpaBWIbHOCTH O(GOpMIEHHS oOT4eTa O pabore, a Ha



MPaBUIBHOCTH JIEUCTBHM TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHUIO
MoKa3aHuil mpubopoB.

OcHamienue s U3y4eHUs: OMOJIOTMM  TPEJICTABICHO KOMIUIEKTaMHU
JIEMOHCTPALIMOHHBIX BJIXKHBIX IMPEnapaToB, repoapreB U KOJUICKIUN MO pa3HbIM
TeMaM Kypca OWOJOruMHu, a Takxke HudpoBoil nmabopaTopueld s MPOBEACHUS
npakTuyeckux padbot. Kpome Toro, npu uzydeHun OMOJIOTUN MOKET UCTIOJIb30BaTh
nudpoBas nadopaTtopuss Mo OUOJOTUMU (KAaK JOMOJHUTENbHBIA DJIEMEHT IS
yrayOJEHHOTO U3YUYCHHS Kypca).

B yueOHOM mporecce yuammecs AOJKHBI TOJYYUTh BO3MOXKHOCTh
YYBCTBEHHOTO BOCTIPUSTHSI U3y4aeMbIX SBJICHUN U 00heKTOB. OTHAKO M3ydaeMbIe
SBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPOM3BEIICHBI
WU TIOKa3aHbl B y4eOHOM momernieHuu. B aTom ciiydae yueOHOe 0OopyaoBaHuE
JaeT BO3MOXHOCTh MX BOCIPOU3BECTH OMNOCPEIOBAHO, Yepe3 KOJUICKIIHIO,
repOapHbIii JTUCT, MUKpOIIpEnapaT, MOJIeib, BUA€O(QparMeHT | T.I1.

Brnaxxuple mnpenapaThl TPENCTaBIAIOT COOOW HATypajbHbIE OOBEKTHI,
CMOHTHUPOBAaHHbIE HA CTEKJISIHHOM IUJJACTUHKE W OIYUIEHHBIE B CTEKJISIHHBIN
HUJIMHAP C KOHCEPBUPYIOIIEH KUAKOCTHIO, JTUOO MPE/ICTABICHHBIE B TUIACTHKE.
31ech MpeIaratoTcs TOTAJIbHBIE Mpenaparsl, MO3BOJISIONINE H3y4aTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHb 6000BOro pacteHus c
KiryoenbkaMmny», «I['ajroka»); aHaTOMUYECKUE Tpenaparbl, MpeaHa3HAuYCHHbIC IS
M3YYEHUsS] BHYTPEHHETO CTPOCHHUS OpraHu3Ma WM €ro OpraHoB (Hampumep:
«BHyTpeHHee cTpoeHuE JISATYHIKW», «BHYTpEHHEE CTPOEHUE  IITHUIIBI»);
OMOJIOTMYECKUE TIpernapaThl, JalolIMe MPEJACTAaBICHHE O CTaAusX pa3BUTHUSA
opranu3Ma (Hanmpumep: «Pa3BuTue KOCTUCTON pbIOBDY, «Pa3BuTHE KypHIIBD»).
Brnaxnsle mpenapaTthl MCHOJIB3YIOTCS KaK pa3fgaTOUYHbIA MaTepual B Mpoliecce
JIEMOHCTpAlUM MPU U3YYCHUU HOBOI'O MaTepualia WK B MPOIECCE BBIMOJIHECHUS
MPaKTUYECKUX 3aJ]aHuM, pa3pabOTaHHBIX HA X OCHOBE.

'epbapun — coOpaHHe TPECCOBAHHBIX, 3ACYIICHHBIX PACTEHUN WM HX
yacTel MOMOTaroT M3y4aTh pacTeHHWE B KaOWHETE W y3HaBaTh €ro B MPHUPOJE, a
repOapuzaiys — HanboJiee MpOoCToi crocod COXpaHEHHUsST PACTEHUN W UX YacTel B
TEUEHHUE JUIMTEIBHOTO BpeMEHH. B mepeuHe mpejaraercss CUCTEMAaTHUYECKUN
repOapuii (Hampumep, «OCHOBHBIE TPYNIBI PACTEHHI») M TepOapuil mo oOIIei
Owonornn  (KOTOPBIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  HU3MEHUYUBOCT,
HUCKYCCTBEHHBIH OTOOp, CHUCTEMAaTHYECKHE KAaTerOpuu U BHUA000pa3oBaHUE,
JMUBEPTreHIIMSI W KOHBEPIEHIIMS, TOMOJIOTUYHBIE W AaHAJOTHYHBIE OpTraHbl,
pyAMMEHTapHbIE OpraHbl, apoMopdo3, uanoanantanus (EHOTUN W TEHOTHII,
MOJMIUIOUINSI, OTAAJICHHAass TUOpPUIU3AIUs, B3aMMOJCHUCTBUE PACTEHUU C
a0MOTHYECKUMH (DAKTOpPAMU CpeJIbl, B3aUMOJCHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epObapHblii MaTepuaq HCHOJB3YIOT KaK pa3laTOYHBIM
MaTepuag JUIA  JIEMOHCTpAaIlMi  HW3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUM MPHU 3aKPEIUICHUH MaTepHalia WA JUATHOCTUKH YIeOHBIX
pE3YyIbTaTOB.

Takke TpeacTaBIeHbl KOJUICKITMM — HAOOPHI TMPEAMETOB WM BEIIECTB,
MOMOOPAaHHBIX TI0 OMNpeAeieHHbIM mnpu3HakaM. OOBEKTaMH WX MOTYT OBITh
pacmpaBIiCHHbIE ¥  3aCylICHHBIE HACEKOMBIE, PAKOOOpa3HbIE, PAKOBHUHBI



MOJUTIOCKOB, OTIEIbHBIC YACTH CKEJIETOB JKMBOTHBIX. B KOJJIEKIMSIX COYETAIOT
HaTypajbHble OOBEKTHI C UX M300pa’KEHHWEM B BUJE PUCYHKOB WJIM MYJISKEH —
umutanui. [lpemnoxennpie B mepeyHe MOP(OJOTUYECKUE KOJUIEKIUU JaloT
MPEICTABICHUE O BHEIIHEM CTPOECHUU OPraHOB WM HX 4YacTeH, IMO3BOJISIOT
MPOBOJIUTH CPAaBHEHHUS OOBEKTOB, BBISICHATh UX OOIME YEPThl U YEPTHI Pa3IUUMs
(manpumep: «IIpeacraBuTtenu OTPSIOB HACEKOMBIX» U JIp.); OOLICOMOIOTUYECKUE
KOJUIGKIIMM TIO3BOJISIIOT  BBISICHATH B3aUMOCBSI3M B OPraHMYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, MPOCICKUBATH OOIMIEONOTIOTHICCKUE
3aKOHOMEpHOCTH (Hampumep: «[IpuMepsl 3amUTHBIX MPUCIOCOOJICHUN Yy
HaceKoMbIX»). Komneknuu, kak W TepOdapuy, HWCHOJB3YIOT KaK pPa3gaTOYHBIN
MaTepuan JUIA  JIEMOHCTpAaIlMi HW3Y4aeMbIX OOBEKTOB, ISl  BBINOJTHCHHS
MPAKTUYCCKUX 3aJaHUH MPHU 3aKpEIUICHUH MaTepHaia WIH JUATHOCTUKH YIeOHBIX
pe3yIbTaTOB.

O3HaKOMJICHHE YyYalIuXcsi C MHUKPOCKOIUYECKUM CTPOCHUEM JKHUBBIX
OpraHM3MOB — OJ[HA W3 TJABHEWINUX 3aJad HAyKH, MO3BOJISIONIMX MOJBECTH
IIKOJIbHUKOB K TOHMMAHHUIO €IMHCTBA OpraHUYecKoro mupa. /s mpoBeneHwus
7ab0paTopHBIX paboT B HHU(PPOBYIO JA0OPATOPUIO BKIIOYEH MHKPOCKOI, a B
KOMILJIEKTE MOCYAbl U 000pYAOBaHMS 00IIET0 HA3HAYEHUSI UMEIOTCS HEOOX0IUMOe
OCHAIIIEHUE JUTsl POBEJICHUS 1a00paTOPHBIX padoT.

[udpoBas  nmaboparopust  BKIOYaeT HAOOp  JJII  U3TOTOBJICHUS
MUKporpernaparoB. CBexue TMpenapaTsl HM3TOTABIUBAIOT 11 HEMEIJICHHOTO
paccMmoTpeHus. K HUM OTHOCSITCA KUAKOCTHBIE (00BEKTHI OOBIYHO MTOMEIAOTCS B
BOJY, a TIpeTnapaThl COXPAHIIOTCS B TEUCHNE HECKOJIbKHX JHEH), cyxue (Hampumep,
YaCTUIly TNTUYBETO TIepa, MPOCTO TIOJIOKUTh Ha TMPEIMETHOE CTEKIO |
MHUKPOCKOITMUPOBATh), JKUBBIC TMpernapaThl (Ma3ku — KaIuTh JKHJIKOCTH, HalpuMep
KpOBH) W BUTaJIbHBIC TIpemaparbl (KOTOPBIE WCIONB3YIOTCA IS HW3YyYCHHS
MaJIOKJIETOYHBIX  OOBEKTOB  (NMPOCTEUIINX, KOJOHHM  BOJOpPOCHEH),  Jis
HaOmoneHus: ABwxkeHus: (Tydenbku, ameOwl). [IpuroroieHne Mukpompenapara
BbIPA0ATHIBACT Y y4YaIllErocsi HABBIKA CAMOCTOSITEILHOM pabOThl, aKTUBU3UPYET UX
MO3HABATENIbHYIO JIEATETbHOCTh M 3HAKOMHUT C TEXHUKOW M METOJUKOW HAyYHOTO
uccienoBanus. B 1mudpoByro 5aboparopuio BKIIOYEH Takxke U HabOp
MUKPOIPENapaToB, KOTOPBIA COJEPKUT MOCTOSHHBIE Tpemnapathl, J0JIT0e BpeMs
COXPaHSIONINECS B IPUTOTHOM JIJISI MUKPOCKOITMPOBAHUS BUJIE.

Crnemayer OTMETHTh, YTO HapsAy C UCIOJB30BAHUEM TIEPECUUCICHHOTO BBIIIE
ydeOHOro oOOpy/IOBaHUS BaXHYK pOJb B M3YYCHUHU OHOJIOTUH UTPAIOT
NPUPOAHBIE OOBEKTHI, TaK KakK B OOJBIIMHCTBE CIIy4acB TOJIBKO OHH MOTYT
oOecrieynTs HaWOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAHUN ydanuxcs,
MOMOTaT (DOPMUPOBAHKIO Y HUX MPABWIBLHBIX OMOJIOTHYECKHX 3HaHMHA. K Takum
KUBBIM OOBEKTaM OTHOCST PACTCHHS, KMBOTHBIC >KMBOTO YTroJIKa, aKBapHyMma,
Teppapuyma. DG (HEKTUBHBIM CPECTBOM 3HAKOMCTBA C MPHUPOIHBIMH OOBEKTAMHU
SBJITFOTCSI DKCKYPCUU B OMOJIOTUYECKHE W KPACBEIUECKHE MYy3eH, OOTaHMYECKHE
caapl, 300TapKH U OKPYXKAIOIIHME IIKOJIYy €CTeCTBEHHbIE M WCKYCCTBEHHBIC
IPUPOJIHBIE COOOIIECTRA.

TpanuuonHbie OMONTOTHYECKHWE MYJSDKH M MOJEIH B HACTOSIIEE BpeMs
YCOENIHO  3aMEHSIIOTCS  IUGPOBBIMH  00pa30BaTEIbHBIMA  pECypcamu:



BUJcO(pparMeHTaMy, aHUMalued, BHUPTyajdbHbIMU Jabopatopusimu. Lludposbie
oOpa3oBaTeibHbIE PEeCypchl HE MOTYT CTaTh IOJHOLIEHHOW 3aMEHOM peajbHBIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHLCS ¢ 00jiee MUPOKUM
KpyroM  OOBEKTOB,  CO3JAIOT  MPEANOCHUIKM IS  WHTEHCU(UKALMH
0o0pa30oBaTeNbHOTO Ipollecca M O00ECIeUrBaOT He3aMEMIUTEIbHYI0 OOpaTHYIO
CBS3b, KOMIIBIOTEPHYIO  BHU3yalu3alUil0  HMHPOPMAIMM,  aBTOMAaTH3ALUIO
yIpaBJICHUS Y4EOHOU e TEIbHOCTHIO U KOHTPOJIb €€ pe3yIbTaTOB.

OcHamenue A U3YYEHHS ~ XUMUM  TPEACTaBICHO B BUJC
JEMOHCTPAIIMOHHOTO 000pYAOBaHUSA, KOMIUIEKTa XHMHUYECKUX PpEAKTUBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMIUIEKTa MOCYAbl U 000PYIOBaHUS
JUIST YYeHMUYECKUX OIBITOB U KOMIUIEKTa Koyekuuid. Kpome Toro, npu m3ydeHuu
XUMHH HWCIOJIB3YyeTCsl 00Imas il E€CTECTBEHHOHAYyYyHOro IKia mudposas
naboparopus, a Takxke 1udpoBas 1adopaTopusi MO0 XUMHUH (KaK JOMOJTHUTEIbHBIN
AIIEMEHT JIJIsl YTIIyOJIeHHOTO U3yUYEeHUSI XUMUH ).

JIeMOHCTPAlIMOHHBIN JKCHEPUMEHT SIBIISIETCS BaXKHOW YacThl0 OO0Yy4YeHUs
XUMHUH. 37€Ch BAXKHO MOMHUTb, YTO MPU €T0 MPOBEJACHUU 00S3aTEIBHO JTOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIbI:

MOCTaBKa LIETTU IKCIIEPUMEHTA,

ONHCaHue HEOOXOAMMOTIO I €r0 BBINOJIHEHHSI 000PYJOBaHUS U PEAKTHUBOB,

TUTAHUPOBAHUE MOPSIIKA TIPOBEICHNUS,

OTHCaHNE UCXOIHBIX BEIIECTB,

MPOTHO3MPOBAHUE OXKUAAEMBIX B PEAKIIMOHHOWM CMECH H3MEHEHHH W
pe3yJIbTaTOB SKCIIEPUMEHTA,

OMHCaHne N3MEHEHUH, MPOU3OIIEANINX C BEIIECTBAMH,

(dbopMyTUpOBKa BHIBOJOB U3 IKCIIEPHUMEHTA,

CO3/IaHH€ pHUCYHKA OKCIIEPUMEHTAIbHOM YCTAaHOBKM H COCTaBIICHHE
YPaBHEHUSI pEaKIUH.

B nponecce mnpoBeneHHs OEeMOHCTpalMid, ydalldecs OCBaWBaIOT ATarlbl
MPOBENICHUSI OIbITa, MOATOMY HamOoJee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCAaHUE OMNbITAa YUYWUTEIEM, a MCIOJb30BaHHE 3BpUcTHUECKON Oecenpbl. [lpu
peanu3aluy Takoro ClieHapusl 1aKe He OYEHB CJIOKHBIN OMBIT 3aHUMAET JIOBOJIBHO
MHOTO BPEMEHM, HO CJEJIOBaHHE €My TMO3BOJsieT O00ecneYnTh MOHUMaHUE
OOyYarOIIMMHUCST TPUEMOB HAyYHOTO TIO3HAHUS M HCIOJIh30BaHUE HUX YK€ B
CaMOCTOSITENTLHOW JESITEIbHOCTH B TPOIECCE YUYEHWYECKOTO HKCIepuMeHnTta. Ha
Ha4YaJbHOM JTamne u3ydeHuss xumuu (B 8-9 Kimaccax) MMEHHO TaKOW MOIXO
MO3BOJIAET  JOCTHYh  MAaKCUMANIbHOH  J3(PQPEKTUBHOCTH  OT  TPOBEIACHHUS
7a00paTOPHBIX M MPAKTHYECKHX paboT, a Takke CHOPMHUPOBATH Y YUAIIUXCS
OTBETCTBEHHOE OTHOIIICHHE K SKCTIEPUMEHTY.

[Ipy ollcHMBaHMM YYEHUYECKUX MPAKTHYECKUX paldoT I1es1ecooopa3Ho
YYUTHIBATh MOJXOJIbI, UCITIOIB3YIONIME B SK3aMEHAIIMOHHBIX Marepuanax. Tak, B
HaCTOsIIEe BpeMmsl npejaraeTcs AKCIIEPUMEHTAIbHOE 3a/laHue,
npeaycMaTpuBaloliee BHIOOP JBYX BEIHIECTB U3 MSATH MPEAJIOKEHHBIX H
IPOBEJCHUE C HUMHU PEAKINN, OTPAXKAIOIINX XUMUYECKHUE CBOMCTBA YKAa3aHHOTO B
ycloBUM 3afanus BemiecTBa. OlLleHUBaHNE UET Ha OCHOBAaHUHM OTYETa YUYEHHUKA O
nmpojieIaHHOW paboTe (YpaBHEHHsI PEakiiid, BBIBOJALI O HAOMIOMCHUSX) U HA



OCHOBAaHUM NPSIMOrO HAOMIOACHUA 32 JCHCTBUSIMH Yy4YEHUKA IO IPOBEICHUIO
onbITOB. [Ipy 3TOM BBIIEISAIOTCS 3Tanbl 0TOOpa BEIIECTB U CMELLIMBAaHUS BELIECTB
B COOTBETCTBUU C IyHKTaMU MHCTPYKIIMH K padoTe.

BaxHeWIMM HanpaBJIEHHEM KaK JEMOHCTPALMOHHOIO, TAK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh UCIOJb30BaHUE LUPPOBOM Jaboparopuu, KOTOpas
IIO3BOJISIET OPraHU30BaTh XUMUYECKUHA JKCIEPUMEHT HAa NMPUHLMUIIMAIBHO HOBOM
YPOBHE, EPENTH OT KAUECTBEHHOMN OLIEHKU HA0JII0JIa€MBIX SIBJICHUM K CHCTEMHOMY
aHallM3y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ garumkamu muQPpoOBOit
nabopaTopun o0ecrieynBaeTcs aBTOMAaTU3UPOBaHHbIN cOop U 00paboTKa JaHHBIX,
XOJl DKCIEPUMEHTa MOXXET OTOOpa)KaThCs B BHJE TpapHUKOB WIM TOKa3aHUN
pruOOpPOB, a pPe3yJabTaThl IKCIEPUMEHTOB MOTYT COXPaHSATHCS JIUTEIBHOE BPEMSI.
HaunbOonee akTyaJlbHbIM JJI1 XHMHH SIBJIIETCS TEPEXOJ K KOJIMYECTBEHHBIM
XapaKkTepUCTUKAaM, KOTOPBIM MOXHO  IPOWLIIOCTPUPOBATH  CIEAYIOIMIMMU
IIPUMEpaMU: U3Yy4YEHUE CTPOEHHUs IUIAMEHH, omnpenerneHue pH B pasHbIX cpenax,
ONPENEIICHUE CKOPOCTU pEAKLUHH, U3yYCHUE BIUAHUA KOHILICHTpPAUUU W
TEMIIEPATYPbI HA CKOPOCTh PEAKLIUM.

[udposas nabopaTopusi MO3BOJIAET PEATM30BATh MEKIPEIMETHBIE CBA3H C
APYTMMHM  IIpeAMETaMH  €CTECTBEHHOHAYYHOI'O0  IMKJIA, IIOCKOJIBKY  Jaer
BO3MOXXHOCTh ~ BBINIOJIHATH MHTETPUPOBAHHBIE yuyeOHBbIE MCCIEOBAHUS IO
€CTECTBEHHBIM HAayKaM, NPUMEHATb M OCBauWBaTb JJIEMEHTHl CTATUCTUKUA H
MH(OPMAIMOHHBIE TEXHOJIOTUH.



MNPUMEPHBIN NEPEYEHD

Ipuiaoxenue Ne 6

K MeToanyecKuM peKoMeHAalusAM

OBOPYJOBAHUS, PACXOHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUS U BOCIIMTAHUA U151 CO3JAHUA U
OBECHEYEHHWS ®YHKIIMOHUPOBAHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOU U
TEXHOJOT'MYECKOK HAIIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3ALIUSAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HaumenoBanue
000py10BaHust

KpaTKne NPUMEPHBLIEC TEXHUYECCKHE XaPAKTCPUCTUKH

KosmyecTBO eqUHUIL /151
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISTIOLMXCS

MaJOKOMIUVICKTHBIMH, €/1.

H3M.

KosmmyecTBo equHUI IS
001Ie00pa3oBaTebHbBIX
OpraHu3aNuii, ABJISTIONIAXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

ECTeCTBeHHOHay‘lHaﬂ HANPpaBJCHHOCTD

1.

Oo0uree odopynoBanme (pusnka, XumMusi, 0MOJIOTUs1)

1.1.

[Mudposas
naboparopus

yueHnueckas (pusuka,
XUMHUS, ONOJIOTHSA)

[ndpoBoii AATYMK ITEKTPOIIPOBOAHOCTH

[Mudposoit natunk pH

[{udpoBoii JaTYUK MOTOKEHUS

[Mu¢poBoii JaTunK TeMIepaTypsl

[Mudposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnorpadpuueckuil 1aT4nK

Beckl anexktponnbie yueoHsie 200 r

Muxkpockor: nuppoBoii WK ONTHYECKUH ¢ yBennueHueM ot 80 X
Habop 1151 U3roToBII€HNS MUKPOIIpENapaToB

MuxkponpenapaTsl (Ha60Op)

CoeauHuTENBHBIE IPOBOJIA, IPOTPAMMHOE OOeCTIieueHUE, METONUECKHE
yKa3aHus

KOMIUJIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIBITOB I10 MEXAHUKE
KOMIIIEKT COIYTCTBYIOIIMX DJIEMEHTOB ISl OIBITOB IO MOJIEKYJIIPHOMN




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

dusuke

KOMIUIEKT  COIYTCTBYIOIIUX
AIIEKTPOAMHAMHUKE

KOMIUIEKT COIYTCTBYIOLIHMX JIEMEHTOB JJISl OIIBITOB 110 ONTHKE

3JICMCHTOB JJIA OIIBITOB

10

1.2.

KommiekT mocyabl u
000pyI0BaHUS TUTSt
YUYEHHUYECKUX  OIBITOB
(pusmka, XUMUSI,
OuoIorus).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxkka Juis COKUTaHUS BEUIECTB

Crynka dapdopoBasi ¢ TECTHKOM

HaGop 6anoK /1t XpaHeHus: TBepAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((py1akOHOB) TS XpaHEHHS PACTBOPOB PEAKTHBOB
Hab6op mpubopox (ITX-14, I[1X-16)

[Tpubop 11 nosydyeHus razon

CnuproBka

I'oprouee i CIUPTOBOK

OunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka crekyssHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yarmmeuka /715l BRITApUBaHUS (BBITAPUTEIbHAS YaIIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBIN)

Boponka crexisiHHas (Masias)

Crakan crexnsHHbIH (100 M)

["a3o0TBOTHAS TPyOKa

3 .

2 IIT.

BHOJIOI'UA

2.1.

Kommekt
MpernapaTroB
JEMOHCTPALIMOHHBII

BJIaXXHBIX

Ha3HAYCHHE: ICMOHCTPAI[HOHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETUYHAA KPBIIIKA: HATUIUC,
KpETUICHUE IKCIIOHATA: HAJINYHE,
KOHCEPBHPYIOIIEe BEIIECTBO: HAJIHMYHE,
HaKJICiiKa C HAMMECHOBAHUEM: HAJIMYHE.

1 mrr.

1 mrr.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
HaumenoBanue OpraHu3aumii, He
KpaTkue npuMepHble TEXHHYECKHE XapaKTePUCTHKH
o0opyaoBaHus SIBJISIIOIIMX CSI
MaJIOKOMILIEKTHBIMH, e/l.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

He MeHee 10 mpenapaToB U3 NPUBEIECHHOIO HUXKE CIIUCKA:
Bnaxxusrii npemapar "be33yoka"

Bnaxuslii npenapar "'agroka”

Brnaxxusiii npenapat "BHyTpeHHee cTpoeHHEe OpIOXOHOTOr0 MOJUTIOCKA"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl"

Bnaxubiil npenapat "BHyTpeHHee cTpoeHue aArymku"

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne nTUIb"

Brnaxunsrit npenapar "BuyTpeHHee cTpoeHue poiObI"

Bnaxusiit npenapar "Kapacp"

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

Bnaxusiit npenapat "Hepeuga"

Bnaxuslii npenapar "Pa3Butue KOCTUCTON pbIObI"

Brnaxnsiil npenapar "Pa3zsurne Kypuusl"

Bnaxwusiit npenapar "Cundomenysa”

Brnaxssiit npenapar "Tputon"

Bnaxnsrit npenapar "Yepenaxa 6onotHas"

Bnaxxnsit npenapar "Yx"

Bnaxusiit npenapar "Amepuna"

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

OCHOBa JJIs1 KpeIUIeHUs: repOapHbIil JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

He MeHee § repOapueB U3 NMPHUBENECHHOTO HIDKe cnucka: Hasnauenwue:
JIEMOHCTPALIMOHHOE,

OCHOBA JIJIsl KpeTIJICHUsT: TepOapHBIi JINCT, I mr. 1 mr.
CIIMCOK JKCIIOHATOB: HAaJIM4NeE

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

I'epGapwit "{ukopactymue pacteHus"

I"'epOapuii "KopmoBsie pactenus"

Kommiekr repGapues
JEMOHCTPALIMOHHBIN




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

I'epbapuii "KynbTypHble pacTeHus"

I'epGapuii "JlekapcTBeHHBIC pacTeHUS"
I'epGapuii "Menonocuble pacTeHus"

I'epGapwuii "Mopdosiorust pacreHuit"

['ep6apuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhbple coobmecTra'
['epGapuii "CenbCKOX035MICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHus"

['epGapwuii K Kypcy OCHOB 10 0011Ie# OnoIoTHN

2.3.

Kommnekt komnekumit
JEMOHCTPALIMOHHBIN
(mo  pa3sHBIM  TeMaM
Kypca OHOJIOTHH)

HazHaueHnue: 1eMOHCTpPaLIMOHHOE,

OCHOBA JJIs1 KPEIUICHUS: HAaIU4ue,

HaKJICHKU C HAUMEHOBAaHUEM: HAJIMYHE

He MeHee 10 KoeKkuuii u3 NpUBEIEHHOT0 HUKE CIIUCKA!
Konnekuus "I"onocemeHHble pacTeHUS"
Komneknus "O6urtaTenu Mopckoro aHa"
Konnexkuus "Ilaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTpsioB
HAcCEKOMBIX: HE MeHee 4

Konnekuus "IIpuMeps! 3aUTHBIX MPUCTIOCOOIEHUI Y HACEKOMBIX"
Komnexknust  "IlpucnocoOutenbHble  U3MEHEHHS B KOHEYHOCTSAX
HACeKOMBbIX"

Konnekuus "Pa3BuTre HaCEKOMBIX € HEMOJIHBIM IIPEBpaLiCHUEM "
Komneknus "Pa3BuTre HaCEKOMBIX € ITOJIHBIM ITpEBpaIicHUEM "
Komnexnug "Pa3surue nmeHus"
Kosmexnus "Pa3sutue 6a00uku”
Komnexnus "PakoBUHEBI MOJIIIFOCKOB'
Kosmnexmus "CemeiictBa 0abouex”
Komnnekuus "CemelicTBa xykoB"
Kosnexmus "Cemena u rwioasr"
Komnekuust "®opma coXpaHHOCTH MCKOMAEMbIX PACTEHUH U )KMBOTHBIX "

HAcCeKOMBIX" KOJIMYECTBO

1 .

1 .




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

Habop mnaneonronornueckux Haxonok '"lIIpoucxoxneHue dyenoseka'
KOJIMYECTBO MOJEJIEN: He MecHee 14

XUMUA

3.1.

JleMoHCTpaimoHHOE
o0opynoBaHue

CocTaB KOMILIEKTA:

Cronuk nogpeMHublii Hasnauenue: coopka yueOHBIX YCTAaHOBOK,

pasmep crosiemHuIbl: He MeHee 200%200 MM,

IUTAaBHBIN TIOJIBEM C TOMOLIbIO BUHTA: HAIMYHE

[taTtus JIEMOHCTPAIIOHHBIH XUMHUYECKUIA: Haznauenue:
J€MOHCTpaLMsl MpUOOPOB U YCTaHOBOK,

OT10pa, CTEP)KHU, JIANKU, MY(ThI, KOJIbIA: HATUYHE,

BO3MO>KHOCTh 3aKpEIUICHUS 2JIEMEHTOB Ha Pa3jIM4HOM BBICOTE: HAJIUUKE
Amnmapar nans  [OpoBENEHUsT XUMHYECKMX peakuuii: Hasznauenwue:
JEMOHCTpAIHs XUMHYECKUX PEeaKIuii,

HOIJIOTUTENb APOB U T'a30B: HAJIMYHE,

MaTepuai KoJObl: CTEKIO

HaGop nns snexTponu3a JeMOHCTpalMoHHbIA: Ha3zHaueHue: m3zyueHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJEIIN aKKyMYJISITOPA,

€MKOCTh: HaJIM4ue,

AIIEKTPO/Ibl: HATTMYHE

Kommnexkt  mepHbIx  koinO  mamoro  oOwema:  HasHaueHwue:
J€MOHCTPALIMOHHBIE OTIBITHI,

00beM k0110: oT 100 M go 2000 mut,

KOJIMYECTBO K00: He MeHee 10 miT.,

MaTepHai Kojb: CTeKIIO

Habop ¢nakonos (250 — 300 mu1 /i XpaHEHUS] paCTBOPOB PEAKTUBOB).
Haznauenue: xpaHeHHe pacTBOPOB PEaKTHBOB,

KOJU4eCcTBO (pi1akoHOB: He MeHee 10 miT.,

MatepHai (pJIaKOHOB: CTEKIIO

npoOKa: HaIM4Ine

[Tpubop Ui ONBITOB MO XHMHHU C  OJEKTPUUYECKUM TOKOM

1 .

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
(;1abopaTopHBbIit)
[Tpubop 1 WLIIOCTpalMK 3aKOHA COXPAHEHUsI MACChl BEILECTB: COCY
JlanpgonpTa: HanMM4ue,
npoOKa: HaH4ue,
TUI Ipubopa: AEMOHCTPALMOHHBIN
JenutenbHast BopoHka: Ha3zHauenue: paszeneHue IBYX KHIKOCTEH 110
IJIOTHOCTH,
MaTepHa BOPOHKHU: CTEKIIO
VYcraHoBka I meperoHku BemiecTB: Hasnauenuwe: nemoHcTpanus
OYHCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOMIIbHUK /ISl OXJIQXKICHHS, AJUTOHXK, IIPoOKa: Haln4ue,
JUIMHA YCTaHOBKU: HE MeHee 550 Mmm
[TpuOop Ass Mony4yeHUs Ta30B: HA3HAYEHHE: MOJyYEHUE ra30B B MaJIbIX
KOJINYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 IpeIMeTOB
bans xomOuHMpoBaHHas nabopatopHas: baHs BonsHas: HaIMuue,
KOJIbIIa CMEHHBIE C OTBEPCTHSIMH PAa3HOI'0 AUaMEeTpa: HaJu4due,
IUTMTKA JJIEKTPUUYECKAs: HAIMUUE
®apdopoBasg crynka ¢ nectukoMm: HasHaueHue: uisi pa3MeIbUyeHUS
KPYIHBIX (Ppakiuii BelecTB U MPUTOTOBJICHUS OPOIIKOBBIX CMecei
KommuexT repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMIUIEKTA:
Ha6op «Kucnote» (a30THas1, cepHas, colsiHasi, opTodochopHas)
Habop «I'uapokcuap» (ruapokcuy Oapusi, THIPOKCHUA  Kaiusd,
KoMmuiext xumuteckux | FAPOKCH KaTbLHS, THAPOKCHT HaTpHUsL)
3.2. Habop «Oxcuapl MeTamuioB» (TIOMUHUS OKCHJ, Oapusi OKCHJI, *kKele3a 1 mr. 1 mr.

pEaKTHUBOB

(IIT) oxcumna, xampuust okcua, marHus okcuna, meau (II) okcua, muHKa
OKCH/T)

Habop «lllenounslie U mIe104HO3EMETbHBIE METAIUIBD (JINTUH, HATPUH,
KaJIbIAN )




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

Habop «Metamib» (aaTtoMUHUM, Kee30, MarHuii, MeJib, IUHK, OJIOBO)
Hab6op «lllemounple U mIeI0YHO3EMEIbHBIE METAUIB» (JIUTUH, HATPHUH,
KaJIbITAN )

Habop «OrneomnacHbie BemiecTBa» (cepa, ¢ocdop (KpacHbIi), OKCHI
tocdopa(V))

Hab6op «I"amorens» (noxa, Opom)

Habop «l'anorenuab» (aaOMUHUSA XJOPUJA, aMMOHUSL XJOpHA, Oapus
xyopua, xenesa (III) xmopun, xanus Hoxua, Kajausl XJIOPUJ, KaJbLUs
XJIOpUA, JUTHS XJopun, mMaraus xjopun, meau (1) xmopun, Hatpus
Opomu, HaTpust GTOPUL, HATPUS XIOPUJ, LIUHKA XITOPUL)

Hab6op "Cynbdatsel, cynbhuas, cyabhutsl" (altoMuHUS CyiIbhar,
ammonust cyibdat, xenesa (II) cynbdun, xeneza (II) cynmsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansra (II) cynsdar, maraus cynsdar, meau
(II)) cynbdar 6e3Boausiii, Meau (II) cynedar 5-TH BOAHBIN, HaATpuUs
cynbdua, HaTpus cyinb(uT, HaTpus CyiabQaT, HaATpUs TUApocyibdar,
HUKeNS cyabdar

Hab6op "KapbOonatsl" (ammMoHUsI kapOoHaT, kanusi kapOonat, menu (II)
KapOOHAT OCHOBHOM, HATPUs KapOOHAT, HATPHs TUIPOKAPOOHAT)

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

HaGop "Awneratsl. Ponmanuasl. CoenuHeHust xenesa" (kaiaus arerart,
kamus peppo(ll) rekcaunanun, xanus gpeppo (III) rexcanmonun, xKamus
pOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Hab6op "Coeaunenust mapranua" (kamusi mepManranar, mapratia (IV)
okcun, maprania (II) cynegat, Mapranua xaopun)

Hab6op "Coenunenus xpoma" (aMMOHHUSI OUXpOMAT, Kalldsd AUXpoMarT,
Kanust xpomar, xpoma (III) xsopuza 6-Tu BogHBIN)

Ha6op "Hutpatel" (ajtoMHHHSI HHUTpAT, aMMOHHS HHUTpAT, KaJlus
HUTpAT, Kajblusg HUTpat, Meau (II) Hutpar, HaTpus HUTpat, cepedpa




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

HaumenoBanue opraHusanmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUICEKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €.
HU3M.
HU3M.
HUTpAT)
HaGop  "Wumukatopel"  (TakMOWJ,  METHJIOBBIA  OpaHKEBBIMH,
dbenondranenH)
Ha6op "Kucnopoaconepkamue opraHuyeckue BermiecTBa" (areToH,
DIHMIEPUH,  JAUATWIOBBIA  3dup, cnupT H-OYTHWIOBBIH,  CIOHUPT
W30aMUWJIOBBIM, CHOUPT W300YTHIIOBBIM, CHOUPT ATHIOBBIA, ¢eHo,
(dopMauH, STUIECHIJIUKOJb, YKCYCHO-3TUJIOBBIN 3QuUp)
HaGop "YrneBomopoasl" (OeH3uH, TekcaH, HedTb, TOIYoOI,
[IUKJIOTECKaH )
Ha6op "Kucnotel opranuyeckue" (KUCIOTa aMUHOYKCYCHasi, KHCIOTa
OeH30iiHasg, KUCIOTa MacisHas, KHCIOTa MypaBbUHas, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAS, KHCIOTAa CTEApPUHOBAs, KHUCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)
HaGop "YrieBoabl. AMUHBI" (aHWIMH, AQHWJIMH CEpPHOKMUCIBIH , JI-
[JII0K03a, METUJIAMUH THAPOXJIOPUJ , caxaposa)
HazHaueHue: 1eMOHCTpPAIIMOHHOE,
BU/J| YIIAaKOBKH: KOpOOKa,
ONMCAHNE: HATUUUE
CocTaB KOMILIEKTA:
Komnexknus "Boaokna"
Konnekuus "KaMeHHBIN yroyib ¥ IPOAYKTHI €ro nepepadoTku”
. | Kommexkusa "Metanns! 1 cruiaBbl”
Kommekr  kosiekumii " "
3.3. Konnekuus "Munepains! 1 ropHsie nopoast” (49 BugoB) 1 mr. 1 mr.

n3 CIIMCKa

Komnexnus "Munepanbhble ynoOpenus"
Konnexuus "HedTh 1 poayKThl ee nepepaboTku”
Konnekuus "Ilnactmaccsr”

Komneknusa "Tonauso"

Konnexkuus "UYyryHn u crans"

Komnexnnsa "Kayayk"

Konnexnus "lkana tBepaoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
HaGopel nns MopenupoBaHHS CTPOCHHUSI OPIaHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.
4. | ®DU3UKA

CocraB KOMIUIEKTA:!
[IIratus JEMOHCTPALIMOHHBIN: Hasnauenue: [IpOBEICHUE
JEMOHCTPALIMOHHBIX ONBITOB, OCHOBAaHUE, CTEPKEHb, JIANKH, KOJbILA,
My(TbI: HAIUYUE
CTONUK NOIbEMHBII:
Tum cTonuka: yaeOHbIi/ 1abopaTOpHBIH,
0I10pa, CTEP>KEHb BUHTOBOW, BUHT PEr'yJIMPOBOYHBIN: HAIMYHUE,
(GYHKIMS OJbEMA U OIYCKaHUS CTOJIMKA: HATUUUeE
M cTouHMK TOCTOSIHHOTO M IEPEMEHHOI0 HanpskeHus: Haznauenue: st
MUTAHUS PEryJUPYyeMbIM TEPEMEHHBIM U  IOCTOSHHBIM  TOKOM
IIEKTPUUYECKUX CXEM,
yacrtota, I '11: 50,

Ob6opynoBanue IUtst | moTpebisiemast MOIITHOCTh, BA: 10

4.1. | nIeMOHCTpaAIMOHHBIX ManomeTp JKHMAKOCTHOM JEMOHCTpauMOHHbIA: Ha3HaueHnwe: s 1 . 1 .
OMBITOB u3MmepeHus: nasieHuss 70 300 MM BOJSHOTO CTONOA BBHINIE M HUXKE

aTMoc(epHOTo J1aBJICHHUS,

crexsisiHHas U-o0pa3Has TpyOKka Ha MMO/ICTaBKe: HaJIMuue

Kamepron Ha pe3oHaHCHOM simuke: HasHaueHwe: Ui TEMOHCTpAIUH
3BYKOBBIX KOJI€OaHUI 1 BOJIH,

JIBa KAMEPTOHA Ha PE30OHHUPYIONIHX SIIUKAX: HAJTHIHUE,

PE3MHOBBINM MOJIOTOUYEK: HATMYNE

Hacoc BakyymHbIi C anekTponpuBogoMm: HasHauenue: co3maHue
paspsHKEHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE JKUIKOCTH TPH TOHIKSHHOM [aBJIICHUH, BHEIIHEE U
BHYTPEHHEE JTaBJIECHUE U Jp.

Tapenka BakyyMHas: HazHaueHue: 1eMOHCTpanus ONBITOB B 3AMKHYTOM
00BeME € pa3pesKeHHBIM BO3IYXOM,




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI H3 TOJICTOIO CTEKJIa, DPE3MHOBAs
MPOKJIAJKA, JIEKTPUUECKUN 3BOHOK: HATUYUE

Benepko Apxumena: Haznauenue: neMoHCTpaiusi 1eUCTBUS KUIAKOCTH
Ha MOTrPYKEHHOE B HEE TEJIO U M3MEPEHUE BEIMUYMHBI BHITAIKHBAIOIICH
CHIJIBI,

BEJICPKO, TENO IWIMHIPUYECKON (OpMBI, MPYKUHHBIA JTUHAMOMETD:
HaJIM4ue

OrnuBo BO3aymHOE: Ha3zHaueHue: AeMOHCTpauusl BOCIJIAMEHEHUS
rOpIOYei CMECH MpH €€ OBICTPOM CIKATUH,

TOJICTOCTEHHBIM IWIMHAP, MOPIIEHb HAa METAUIMYECKOM INTOKE C
pYKOHTKOﬁ, nmoacTaBKa I HUJIMHApA: HAJTAYHC

[TpuGop 11 AEMOHCTpallMu JaBiCHUS B KHUIKOCTH: HazHadenwe:
JIEMOHCTpAIHs U3MEHEHHS JJABJICHUS C TITyOMHOMN OTPYKEeHHUS,

JaTYUK JABJICHUS, KPOHIUTEHH JUIsl KPEIUIEHHWS Ha CTEHKE COCyna:
HaJIN4ue

[Tpubop ans nemoHcTpanuu arMochepHOro JaBiieHus (Maraedyprckue
nonywapus): Ha3zHadenuwe: geMoHCTpanus CHIBI — aTMOC(epHOro
JIaBJICHHUS,

JBa Pa3bCMHBIX MCTAJUIMYCCKUX IMOJyHapusa € IMPOYHBIMU pPYUYKaMHU U
XOPOUIO MPUIITHN(OBAHHBIMHU KpasiMH, HUMIENIb C KpaHOM: HaJIM4ue,
CO3/1aBaéMO€ BHYTPHU IIAPOB BaKyyMMETPHUUECKOE JaBJICHUE: HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3phiBarolee ycrine: He MeHee 90 H

HaGop ten paBHOoro oOwbema: HasHaueHue: ansi ompeneneHuss M
CpaBHCHHA TCIIJIOEMKOCTH n IIJIOTHOCTH Pa3IMYHBIX TBEPABIX
MaTepuaios,

OUJIUHAPHI U3 Pa3IMYHbIX MAaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOUKH IS [TO/IBEIIMBAHUS IWJINHPOB: HATUUUE

HaGop Tenm paBHoit wmaccel: Hasnauenwe: nmsi omnpeneneHuss u
CPAaBHEHHMIO INIOTHOCTH Pa3JIN4HbIX MAaTEPUAJIOB,




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

UUAJIUHAPHI U3 Pa3UYHBIX MAaTEPUAJIOB: HE MEHEE 3 IIT.,

KPIOYKH IS [TO/IBEIIMBAHUS IWIMHPOB: HATHUNE

Cocyapl coobmaronuecs: Ha3HaueHwe: IeMOHCTpays OJWHAKOBOTO
YPOBHSL OJHOPOJHOM KUAKOCTU B COOOLIAIOMIMXCA MEXKIY COOOi
cocynax pasHoi GpopMmBl,

COOO0IIA0IIMECs CTEKIITHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJ/ICTaBKa: HATMINE

Tpybka Hpiorona: Hasnauenue: neMOHCTpalusi OJHOBPEMEHHOCTH
MaJIeHUs Pa3IUYHBIX TEJ B Pa3peKEHHOM BO3IyXeE,

(GyHKIMS TOIKITIOYEHHS K BAKYYMHOMY HAacoCy: Halu4ue,

JuinHa TpyOku: He meHee 80 cm.,

PE3WHOBBIC TPOOKH, HUIIIETh: HAIUYHE,

KOJIMYECTBO T€J B TpyOKe: HE MeHee 3 IIT.

[Tap [MTackans: Ha3nauenue: geMOHCTpalus nepeaayr Iporu3BOAMMOrO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJ€, JEMOHCTpAILMs MO beMa
KUAKOCTHU TOJT AecTBHEM aTMOC(hepHOTro TaBieHuUs,

METaJUIMYECKUI HWJIMHIP C OINpaBaMM, MOPIIEHb CO IITOKOM, MOJIBII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HATUYHE,

JUTMHA IUIMHJIpA: He MeHee 22 M,

JMaMeTp 111apa: He MeHee 8§ cM

[ITap c¢ kosbrom: Ha3zHauenuwe: neMOHCTpalus pacIIMPEHUS TBEPAOTO
TeJa MpU HarpeBaHuu,

MITaTUB, METALUTNYECKOE KOJIBIIO C My(TOH, II1ap C IIENOYKON: HATNYHE,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETp IIapa: HE MEHee 25 MM

Hunuuapsl CBUHLOBBIE €O cTpyroM: Ha3HaueHue: AeMOHCTpanus
B3aUMHOTO TIPUTSKEHUS MEXKIY aTOMaMHU TBEPABIX TE,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 MIT.,

MaTepuas WJIXHIPOB: CTAJlb U CBUHETI,

KPIOUKU JJIs MOABEUINBAHUS: HAIUYHUE,




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

CTpYT, HalpaBJIsAIoIIas TpyOKa: HAIM4HE

[Tpubop Jlenma: Has3nauenue: [uId HCCIENOBAaHUS 3aBUCUMOCTH
HAIpaBJICHUs MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHuTHOI'O TIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO ATFOMUHHUEBBIX KOJIEIl: HEe MeHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI: HAJTMYHE

Maruut yrooOpa3HbIi JIEeMOHCTPallMOHHBII: Ha3znauenue:
JIEMOHCTpALMs CBOWCTB IOCTOSIHHBIX MarHuToB,

TUI MarHUTa: HAMarHUYEHHBIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MEeHee 2,

0003HauEHKE MOJIOCOB MarHuTa: HalIu4yKe

Marnut 1OJ0COBOM  JeMOHCTpalMoHHBIA  (mapa): Hasnauenwe:
JIEMOHCTpALMsI CBOMCTB IIOCTOSIHHBIX MarHUTOB,

TUIl MarHWTa: HaMarHHYeHHbIH OPYCOK MPSIMOJIMHENHON (HOPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE MOJIFOCOB MAarHUTa: HATMYUE

Crpenku MarHuTHble Ha IuTatuBax: HasHadeHue: neMoHcCTpanus
B3aMMOJICHCTBHUSI  IOJIFOCOB MAarHUTOB, OpHUEHTAllMM MarHuTa B
MarHMTHOM IIOJI€,

HaMarHW4YeHHasl CTpeJiKa: HaJln4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIN4ne

Habop nemoHcTpanmoHHslii "InekTpocTaTika" (3JIeKTPOCKOMNHI (2 mIT.),
cyntaH (2 mT.), maJioyKa CTEKJISHHAS, TaToYyka Y0OHUTOBAsSI, IITATHBBI
u3onupyromue (2 mr.)

Mammna  snekTpodopHas  WJIM  BBICOKOBOJBTHBIH ~ HMCTOYHUK:
Ha3nauenue: g NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHLIMaNa U MOJIy4eHUsI HCKPOBOT'O pa3psa,

JICKU Ha CTOMKax: HAJIM4HE,




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICEKTHBIMH, €/1.
H3M. U3M.

KOJIMYECTBO JICHIEHCKNX OAHOK: HE MEHEE 2,
MOJICTaBKa: HaJIU4He
Kommekt npoBosos: lnuua: ne menee 500 mm - 4 wt , 250 mm - 4 .,
100 MM - 8 mIT., Ha3HAYEHHE: JIS MOJKIHOYEHUS JI€MOHCTPAIMOHHBIX
npubopoB ©  000pyIOBaHHMS K HMCTOYHUKY TOKa, i COOPKH
AJICKTPUYCCKUX IIETIeH, BKJIIOYas 3JeMEHThl U3 paboTel "[locTosHHBII
AIEKTPUIECKUHN TOK"
[lITaTuB J1abOpaTOPHBIA C ACpKATEIIMU
BECHI JJIEKTPOHHBIE
MEH3YpKa, rpeaei usmepenus 250 mi
nunamometp 1H
nuHamometp SH
UUJTUHAP CTAIbHOM, 25 cM3
UUJTUHAP aTIOMUHUEBBIN 25 cm3
IUAJTUHAP aTIOMUHUEBBIN 34 cm3
WIMH]IP MIACTUKOBBINA 56 cM3 (a7st u3MepeHust CUiibl ApXumesa)

Ob6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX paboT u | npyxuHa 10 H/m

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

(Ha 0a3e KOMILIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAEeT Maccy ¢ marom 10 r

MepHas JICHTa, THHEHKA, TPAHCTIOPTHP

OpYCOK C KPIOYKOM M HUTHIO

HarpasJysitomas JuimHo He MeHee 500 mM. J[oykHBI OBITH 00ecTIeueHbl
pa3Hbie K03 (GUIIMEHTHI TPeHUS OpYyCKa MO HAMPABJISIOIICH

CEKYHJIOMED AJIEKTPOHHBIN C TATYHKOM

HATPABIISAIONIAS CO MIKAION

OpYCOK JIepEeBSHHBIN C ITYCKOBBIM MarHUTOM

HUTSHOU MasITHHK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
M3MEHEHUS JUIMHBI HUTH

pbIyar




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

0JIOK MOJIBUXKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETDP

HMCTOYHHK TUTAHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENb C BBIXOJHBIM
HampspkeHueM 36-42 B wiam  OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEeryJIUPOBKHU BBIXOIHOTO HAIIPSIKEHUS

BOJILTMETP JIBYXIIpenesbHblii (3 B, 6B)

amnepmerp aByxnpeaenbHbiil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

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

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparomas nmuH3a, pokycHoe paccrosaue 100 MM
cobuparonias JMH3a, GoKycHoe paccTosiHie S0MM
pacceuBaroiias 1MH3a, GOKYCHOE pacCTOSHUE -75MM
SKpaH

ONTHUYECKask CKaMbsl

crnang «Mognenb npeameray

OCBETHUTETh

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

Kanumnsiper

Hudpaxuonnas pemerka 600 mTprxoB/MM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkano

JlazepHas yka3ka




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.

H3M. HU3M.
[Tomstponn B pamke
Illenu FOura
Karymika MoTOK
bnox nuonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky Jxene3Hble B 0aHKe
TexHoJiorn4YecKasi HANPABJIEHHOCTh

PoGororexnuueckuit HaOOp npeaHa3HAYeH Ui M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JI0B U MEXaHH3MOB, HEOOXOIUMBIX IS
co31aHUsI pOOOTOTEXHUYECKUX YCTPOMCTB.
HabGop mnpencraBnser coOOH KOMIUIEKT CTPYKTYpPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Boaser coOupare (M MpOrpaMMHpOBATH COOMpaeMble
MOJIEJIH ), U3 AJIEMEHTOB, BXOSIINX B €r0 COCTaB, MOJIEJIN MEXaTPOHHBIX

. U poOOTOTEXHMUYECKUX  YCTPOHCTB €  aBTOMAaTH3UPOBAHHBIM

OO6pa3oBaTeabHBIN .
yIpaBje€HUEM, B TOM YHUCII€ Ha KOJECHOM XOJy, a TaKKe KOHCTPYKIUH,
KOHCTPYKTOP s
1 | upaxmuks  6nounoro | CCHOBAHHBIX Ha HCTOIB30BAHUH mepead (B TOM 4McIEe YEpBAYHBIX U 1 wr. | e
pa

IpOrpaMMUPOBAHUS €
KOMIUIEKTOM JaTYUKOB

3y04aThIX), a TAKXKE pbIUaroB.
CBETOJMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

KonmruecTBo mopToB BBOAA/BBIBOIA HA KOHTPOJIEpE HE MeHee 6
KomndecTBO KHOIOK HE MeHee 4

OO0111e€ KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

1) mporpamMmMmupyemsblii OJOK YHpaBlieHHUs, KOTOPBIH MOXET paboTarh
ABTOHOMHO U B IIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) 1aTYMK CHUJIBI

Oeloli IIOACBETKOM Ha




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

4) naTYuK paccTOSIHUS

5) naT4MK 1BETA

6) akKyMyIsiTopHas 6aTapest

7) I1nacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIFOYasi epPOpPHUpPOBAHHBIC
DJIEMEHTHI: OalKu, KYOUKH, OCH U BaJbl, COSAUHUTEIBHBIC dJICMCHTHI K
OCsIM, IIECTEPHH, MPEIAHA3HAYCHHBIC JUISI CO3/IaHUS YCPBAYHBIX |
3y04aThIX Tiepead, COCIUHUTEIBHBIC H KPETICKHBIC JJIEMEHTHI;

7) [TporpammHuoOe o0ecrieyeHue, UCTIOJIb3yeMOe JUIst
POrPaMMHUPOBAHUS COOMPACMBIX POOOTOTEXHUYECKUX MOJACICH W
YCTPOMCTB, JOCTYITHO JJIsl CKAYMBaHUs U3 ceTH MHTepHeT

OO6pa3zoBaTeabHBIN
Ha0Op 1O MEeXaHHKeE,
MECXAaTPOHHUKE )51
pPOOOTOTEXHUKE

KoMruiekT 17st u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKHU

Habop nomxken ObITh IpefHA3HAYEH VISl TPOBEACHUS YU€OHBIX 3aHATUI
MO0 DJJICKTPOHUKE M CXEMOTEXHUKE C IIeNbI0 HW3YYCeHHs HaumboJee
pacmpoCcTpaHEHHOW SJEMEHTHOHN 0a3bl, MPUMEHIEMON Ui HH>KEHEPHO-
TEXHUYECKOTO TBOPYECTBA YUAIIUXCS U Pa3padOTKU yueOHBIX Mojeseit
po6otoB. Habop A0MKEeH MO3BONATH y4yallUMCS Ha MPAKTHKE OCBOHTH
OCHOBHBIE =~ TEXHOJIOTHM  TPOCKTUPOBAHHUS  POOOTOTEXHHUYECKUX
KOMIUIEKCOB Ha MpUMepe YUeOHBIX MoJiesiell poOOTOB, a TaKKe U3YYHUTh
OCHOBHBIE TEXHMYECKHE PEIICHHS B OOJACTH KHOEPHETHMUECKUX U
BCTPAUBAEMBIX CUCTEM.

B coctaB kommiekTa [JODKEH BXOAUTh HA00p KOHCTPYKTHUBHBIX
AJIEMEHTOB ISl COOPKH MakeTa MaHWUMYJSIIIHOHHOTO po00Ta, KOMILIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB Il COOpKM MakeTa
MOOUJIBHOTO po0OTa U T.II.

B cocraB xomIuiekTa BXOAWUT HAOOp 3JEKTPOHHBIX KOMIIOHEHTOB IS
HN3YUCHUA OCHOB JJICKTPOHHUKHW U CXEMOTCXHHKH, a TAKKEC KOMIIJICKT
OPUBOJOB W  JAaTYMKOB  PA3jIMYHOIO TUHA I Pa3paboOTKU
p06OTOTeXHI/I‘—IeCKI/IX KOMIIJIEKCOB.

B coctaB KOMIUIEKTa JOJKHO BXOAMTH: MOTOPBI C YHKOJEPOM - HE

1 mrr.

1 .




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOLUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

MeHee 2IIT, CEpBONPUBOJ OOJBIION - HE MEHee 41T, CepBOIPUBOA
Majblii - HEe MeHee 2T, WH(PpaKpacHBIA JAaTYUK - HE MEHee 31T,
yJIbTPa3ByKOBOM JaTUMK - HE MEHee 3IIT, JaT4UK TEeMIIepaTypbl - HE
MeHee lmIT, JOaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AIIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPHI, CBETOJUOIbI
pa3IMYHOTO HOMHMHAJA), KOMILJIEKT  IPOBOJOB JJisi OecraeyHoro
OPOTOTHIIMPOBAHUS,  IJjaTa  OeCcrmaeyHoro  MPOTOTHUIIMPOBAHUS,
AKKYMYJIATOD U 3apsSAHOE YCTPOHCTBO, .

B cocTaB xomIieKkTa JOMKEH BXOUTHh MPOrpaMMHUPYEMbIii KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE mnm aHamoru4HeIx cBOOOAHO
pacmpocTpaHsieMbIX  cpelax  pa3paboTKu. [TporpamMmmupyemsilii
KOHTPOJUIEP JTOJDKEH 00JIaaTh MOPTaMH JIJIsl TIOIKIIFOUSHUS ITU(POBBIX
U aHajoroBbix ycrpoiictB, unrepdeiicamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth nimu WiFi.

B cocTtaB kOMIUIEKTa JOKEH BXOAUTh MOJYJIb TEXHHUYECKOTO 3pEHMS,
MPEJICTaBISIFOIIMI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, YyacToTa sapa He
meHee 1.2 I'Tu, o6bem O3Y - He menee 512M0O, 06beM BCTPOEHHOM
namsTé - He MeHee 81'0), MHTErpuUpOBaHHON KaMepol (MakCHUMalbHOE
paspelieHre BUIEONOTOKa, nepeaaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHUYECKOH CHCTEMOM. Monyib
TEXHUYECKOTO 3pEHUs JOJDKEH 00JaJaTh COBMECTHMOCTBIO C
pPa3IMYHBIMM  IPOTPAMMHUPYEMBIMU  KOHTPOJJIEPAMH C  MOMOIBIO
untepdetricos - TTL, UART, 12C, SPI, Ethernet. Monynp TeXHHYECKOTO
3peHHusi JIOJDKEH HWMETh BCTPOEHHOE MpPOTrpaMMHOE oOecreueHue Ha
OCHOBE OTIEPAIMOHHON CHCTeMBI Linux, MO3BOJISIIOIIEE OCYIIECTBIATH
HACTPOMKY CHCTEMbl MAIIMHHOTO OOy4YeHHUsS MapaMeTpoB HEWPOHHBIX
ceTeil s oOHapyX eHHs OOBEKTOB, ONpPENETIeHHs] MX IMapaMeTpoB H
TAJbHENIEeH nIeHTHPUKALINY.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIMXCHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
Kommiekt nomkeH oOecneynBaTh BO3MOXKHOCTh H3Y4YEHHUSI OCHOB
pa3paboTKK NPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, pemienii B cepe "HMHTepHeT Bemiei", a Takke pelICHUN B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIEKTa U MAIIMHHOTO
00y4eHwUsI.
KoMmnbroTepHoe o0opy1oBanue
dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJIH4uue;
Pycckas packianka KjgaBUaTypbl: HaJIU4HE,
Jnaronanp skpaHa: He MeHee 15,6 q1oMOB;
Pa3pemenue skpana: He meHee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KonnyecTBO MOTOKOB: HE MeHee §;
bazoBas TakToBas yactoTa npoueccopa: He Menee 1 I'Ti;
MakcumanbHasi TAKTOBAasi 4acTOTa mpoleccopa: He menee 2,5 ['T;
Kbour-mamars nporieccopa: He MmeHee 6 MOaiiT;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0ailT;
1 HoyT6yk O0beM nmoaaep>)KUBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3wt 2wt

pacmupenus): He meHee 24 ['0aiT;

O60wem HakoruTens SSD: He menee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 YacoB;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIATOpoM: He Ooinee 1,8 kr;
Buemnuit unrepgeiic USB crannapra He Hibke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepdeiic LAN (1cnonb30BaHuE MEPEXOTHUKOB HE
IIPEyCMOTPEHO): HAJINYMKE;

Hanuune momyneii u uatepdeiicoB (MCIOIb30BaHNUE MTEPEXOTHUKOB HE
npeaycMmotpeno): VGA, HDMI;

becnipoBoanast cBsi3p Wi-Fi: Hanuuue ¢ nogaepxkoit crangapra IEEE
802.11n nnu coBpeMeHHee;




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

CKaHep, KOIHUp)

TexHoNOorHs MevaTH: Jla3epHas
MakcumanbsHoe paspemenue rneyatu: He meHee 1200x1200 touexk;
Wntepdeiicol: Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanue opraHusanmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKH OpraHu3alnui, ABJIAIHNXCH
o0opynoBaHust ABJIAIOIIMXCHA
MaJOKOMIUICEKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €.
HU3M.
HU3M.
Web-kamepa: Hanuuue;
Manunynstop "MbIlb'": HaIU4KE;
[TpenycraHoBICHHAS ONIEPAllMOHHAS CUCTEMA C TpaduuecKuM
M0JIb30BaTENLCKUM UHTEp(elicom, obecreunBaronias paboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECHCTEMHBIX
MPUIOKEHUIN: HAJTUUHeE.
Tun yctpoiictBa: MOV (pyHkumu neyatu, KONUPOBaAHUS,
CKaHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
Moy (npunTep, p Y . ’
2 [IBeTHOCTD: YepHO-0O€bIii; 1 wr. 1 .




MNPOPUJIbHBIN KOMILUIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoauyecTBo eqHHUIL IS

npoguiabHoro KonuyecTBo equHun st
KOMILJIEKTa IIpO(l)PIJIbHOI‘O
Ne Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKH (06m606pa3OBaTeﬂBH]ﬂ€ KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvu, He (MaJIOKOMl'[JIeKTHbIe
ABJIAKOLIHECH 06me06pa303arenbﬂme
MaJ]OKOMIIJIeKTH])IM), 0prann3aunu), €. U3M.
€. U3M.
BA3OBAS (OBA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAs] HAIPABJIEHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax Mo OMOJIOTUH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH yUaIuXCsl.
Kommnexranus: becnpoBoiHO# MynbTUIATYHUK 110 OUOTOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%
JlaT4MK OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
JlaTuuk TemmnepaTypsl ¢ JMara3oHOM U3MEPEHHs He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH C AUANa30HAMHU U3MEPEHHUs He yxe yeM oT ()
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKkCm
1. 10 OMOJIOTHH N 3 mT. 2 mmT.
S —— JlaTunk TemnepaTypbl OKpYKarolel CpeJibl C TMana3oHOM U3MEPEHUS HE

yxe uem oT -20 1o +40

AKceccyapsl:

Kabens USB coequHUTENBHBIH

3apsigHOE yCTpoiicTBO ¢ KaberneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 KCILTyaTanuu udpoBoii madbopaTopun
Hudposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pa3pelIeHHE HE
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoaunueckue pekoMmeHaanuu He menee 30 padot

YnakoBka




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hamnuue PYCCKOA3BIYHOT'O caiita MOAACPIKKHU, HAJTMYNEC BUACOPOIUKOB.

Hudposas maboparopust
M0 XUMUH (YUeHHUYECcKas)

OObecnieunBaeT BHINOIHEHUE TAOOPAaTOPHBIX PadOT IO XMMUHU Ha YPOKax B
OCHOBHOI IIIKOJIE ¥ TPOEKTHO-UCCIIET0BATENbCKON AESITEIbHOCTH YUAIIHXCS.
Kommnekranus:

BecripoBoHOM MyIbTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 no 14 pH

JlaTuuk BBHICOKOU TeMIepaTyphl (TEpMONAPHBII) ¢ AUAMa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3IEeKTPONPOBOAUMOCTH C AMANAa30HaMU U3MEPEeHUs He yke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MKkCMm

JlaTuuk TeMmnepaTypsl MJIATHHOBBIN C TUANa30HOM U3MEPEHH HE YKe 4eM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaT4uK ONTHYECKON IIOTHOCTH 525 HM

AKceccyapsl:

Kabens USB coennHUTENbHBIN

3apsimHOE yCTpoiicTBO ¢ Kabermem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuu

Ha6op nabopaTopHoii ocHaCTKH

ITporpammHuoe oOecnieueHue

Meroandeckue pekomeHaanuu He Mmeree 40 paboT

Hanuuue pycckosi3pI9HOTO calfTa MOIAePHKKU

Hannune BuaeopoanKoB.

3 mIT.

2 1IT.




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0Opa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hudposast maboparopust
1o ¢usuke
(yuenuueckas)

ObecrieynBaeT BBIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKu.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUMK 110 (PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[{udpoBoii JaTYUK TEMIEPATYPHI ¢ AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udpoBoii gaTyuk aOCOTFOTHOTO JABJICHHS C JUATA30HOM U3MEPCHHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TIOJIS C AMANa30HOM M3MEpeHus He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM oT -2 110 +2B ;
oT -5 mo +5B; ot -10 no +10B; oT -15 m0 +15B

JlaTuuk TOoKa HE yxe 4em ot -1 10 +1A

JlaTuMk akcenepoMeTp ¢ oKa3aTel MU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe ycTpoicTBO ¢ kKabernem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHus SKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO 10 3KCIUTyaTanuu udpoBoit 1adbopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Bugeoposnkos.

3 mIT.

2 1IT.

Komnb

I0TEepHOE 000pYy10BaHUE

4.

HoytOyx

®dopm-PakTop: HOYTOYK;

3 mIT.

2 1IIT.




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0Opa3oBaTebHbIE
OpraHu3auuu), e. u3M.

XKectkas, HeoTKIIOUaeMas KIaBuaTypa: HaJu4ue;

Pycckas packiiaka KinaBuaTyphl: HaIM4KE,

Jnaronasnb sKkpaHa: He MeHee 15,6 ToiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnuuecTBo sinep npoieccopa: He MeHee 4;

KomnnyecTBo MOTOKOB: HE MeHee &;

bazoBas TaktoBas yactoTa npoueccopa: He meree 1 ['T';
MakcumanbHasi TAKTOBas 4aCTOTa mpoleccopa: He menee 2,5 ['T;
Komr-mamsite npouieccopa: He meree 6 MOaiiT;

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBAEMOM ONEpaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['0aiT;

O6mwem Hakomnurens SSD: He menee 240 I'0aiiT;

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

Bec HOyTOYyKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6osnee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Hibke 3.0: HE MeHee Tpex
CBOOO/IHBIX;

Buemnuit unrepgeiic LAN (1cnonab30BaHuE NEPEXOIHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u uatepdeiicoB (MCMoIb30BaHNUE MTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuuue ¢ nonnepxkkoii crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanmuue;

Manunynsatop "MbIb": HAINYKE;

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
MOJIb30BaTEILCKUM HHTEpdeiicom, obecnieunBatomias paboTy

pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHUMN:




KoanuecTBO eAMHAL 1151

npoguiabHoro KonuyecTBo equHun st
KOMILIEKTA npoguibHoro
Ne Haumenopanue KpaTrkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHKH (0dmeoGpasosaTennubie KOMILIEKTA
000pya0BaHuUs OpraHu3alnuu, He (MaJI0KOMILIEKTHbIE
ABJIAIOIIHECS o01eodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), e. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (dyHKIIMM ITeUaTH, KOMUPOBAHKS, CKAHUPOBAHUSA);
®opmar Oymaru: He MeHee A4;
5 MOV (nmpunrep, ckanep, | L[BeTHOCTB: YepHO-OeNbIi; 1 e 1 e
' KOIIUDP) TexHonorus rneyartu: gazepHas ’ ’
MakcumanbHoe pazpenienue neyatu: He MeHee 1200x1200 touek;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJIBHOE OOPYJIOBAHHUE
EcTrecTBeHHOHaAyYHAasi HANIPABJIECHHOCTh
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HAa YPOKax Mo OMOJIOTUH B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIEN0BATEIbCKON AEATEIbHOCTH YHAIUXCA.
Kommnekranus: becipoBoiHOM MynbTUIATYUK 110 OUOIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTunk BnaxxHoCTH ¢ quanazoHoM usmepenus 0...100%
JlaT4rK OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUsI He yke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 1o 14 pH
[udposas nadboparopust | JaTyuk TemmepaTypsl ¢ AMANAa30HOM H3MEPEHUS He yxe ueM oT -20 10
1. 1o OMOJIOTHUH +140C 1 . 1 .
(yueHunueckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH C AUMANa30HAMHU U3MEPEHHUs HE yxe ueM oT ()

10 200 MmxCwm; ot 0 g0 2000 MxCwMm; oT 0 1o 20000 MkCwMm

JlaTuuk TeMmnepaTypbl OKpYy>Karollei cpeibl ¢ IUarna3oHoM U3MEPEHHUs He
yxe yeM oT -20 mo +40

Akceccyapsl:

Kabens USB coennHUTENbHBIN

3apsigHOE yCTpoiicTBO ¢ KaberneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu upoBoi 1abopaTopuun




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0Opa3oBaTebHbIE
OpraHu3auuu), e. u3M.

[Mudposas BuieokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pelieHue He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanyeckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haymgme pyccKOsS3pIYHOTO caiiTa MOCPKKH, HAUTNIHE BUACOPOIUKOB.

[Mudposas nadbopaTopust
10 XMMUH (yUeHHUYecKas)

ObecrieunBaeT BBIIIOJIHEHUE J1A0OPATOPHBIX padOT IO XMMUM HA YPOKaX B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEN0BATEIBCKON JESTEIbHOCTH YUaIUXCA.
Kommrekranus:

becripoBogHON MyJIBTUAATUUK 110 XUMUU C 4-MSI BCTPOCHHBIMU JATYNKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpPMONAPHBII) ¢ JUAa30HOM U3MEPEHUS
He yxe 4eM oT -100 go +900C

JlaTuuk 31EeKTPONpPOBOJAUMOCTH € AMANa30HaMU U3MEPEHHUsI He yxKe ueM oT 0
10 200 mxCwm; ot 0 g0 2000 MxCwMm; oT 0 o 20000 MkCwm

JlaTuuk Temneparypsbl MJIaTUHOBBIN C 1Malla30HOM U3MEPEHUS HE Y)KE YeM
ot -30 o +120C

OTtnenbHbIE JATUYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsimHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBoJCTBO 10 3KCIuTyaTanuu nudpoBoii tadbopaTopun

HaGop nmabopatopHoii OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 40 padot

Hannuune pycckos3pIMHOTO caiiTa nNoAIEPKKU

1 mT.

1 mT.




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hamnuue BHUJICOPOJIMKOB.

[Mudposas nadbopatopust
o gusuke
(yueHunueckas)

ObecrieynBaeT BBIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUMK 110 PU3UKE C 6-10 BCTPOCHHBIMH TaTYHMKAMHU:
[{udpoBoii JaTYNK TEMIEPATYPHI C AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udposoii gaTIMK aOCOTIOTHOTO JABJICHUS C JHANa30HOM H3MEPEHUS HEe
yxke ueM oT 0 7o 500 klla

JlaT4rK MarHUTHOTO TOJISl C AMANa30HOM U3MEpEHUs He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMara3oHaMu U3MEpEeHUs He yxke ueM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 mo +15B

JlaTunk TOKa HE yxe 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTesIsIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOMCTBA:

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

AKceccyapsl:

Kabens USB coennHUTENbHBIN

3apsgHOE yeTpoiicTBO ¢ Kabernem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOp A1 TpoBeIeHUs] IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauu HupoBoi 1abopaTopuun
ITporpammHoe obecnieueHue

Meroandeckue pexomenaamnuu (40 pador)

Hanwnuue pycckosi3pI9HOTO caifTa MOIAePKKA

Hannune Buaeopoankos.

1 mrr.

Hudposas maboparopust
1o GU3NOIOTUN

ObecnieunBaeT NPOBEACHNUE UCCIIEOBAHMS 110 (GYHKIIMOHUPOBAHUIO
yesoBeyeckoro opranusma. Kommiekranus: becripoBoiHoM MyIbTHIATUYHK

1 mrT.

1 mrT.




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0Opa3oBaTebHbIE
OpraHu3auuu), e. u3M.

(mpoduIIbHBIN YPOBEHB)

110 (PU3UOJIOTHH C 5-10 BCTPOSHHBIMHU JaTyMKaMu: JlaTuuk apTepruaibHOIO
nasnenus (0...250 mm pr. CT.)

JlaTuuk mynbca ¢ 1uana3oHoM u3MmepeHus He yxxe yem ot 30 mo 200 yu/mMun
JlaTunk TemmepaTypsl Tella ¢ IMana3oHoOM U3MEpPEHUs He YKe 4yeM oT +25 1o

+40C

JlaT4rK 4acTOTHI AbIXaHUS C AUANA30HOM M3MEpEeHHs He yxe ueM ot 0 10
100 uukII0B/MHUH

JlaTuuk yckopeHus C nmokasarensiMu £2 g; +4 g; £8 g

OTtnenpHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH
JlaTuuk cuioMep ¢ Auarna3zoHoM u3MepeHus He yxke yem ot -40 mo 40 H
JIaT4MK OCBEIIEHHOCTH C IMAaNa30HOM M3MepeHus He yxe ueM oT 0 10
180000 nx

AKkceccyapsl:

KaGens USB coequHUTENBHBIM

3apsHoe ycTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TpOBECHUSI SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy Hu(poBoi 1abopaTopuu
ITporpammHoe oOecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 20 paboT

Hanuune pycckos3pI9HOTO caifiTa Mo aep kKU

Hannune BuaeopoanKoB.

Hudposas maboparopust
10 DKOJIOTHH

ObecnieunBaeT MpoBeACHNE YIEOHOT'O IKOJIOTMUECKOTO MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU MeTo1aMu. Habop npumeHsieTcst npu u3yuyeHuu
9KOJIOTUH, OMOJIOTUH, XUMHHU, Teorpaduu 1 MPUPOJOBEICHUS, a TAKKE JUIs

WHAWBUAYAJIbHBIX UCCICOOBAHNA U HpOGKTHOﬁ JACATCIIPHOCTH IKOJIBHHUKOB.

1 mrr.

1 mrr.




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Komriekranus: becnpoBoiHON MyTbTHIATYHUK IO IKOJIOTUYECKOMY
MOHUTOPHHIY C 8-}0 BCTPOCHHBIMU JIaTYMKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH

JaTunk BnaxxHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AUAa30HOM U3MepeHus He yxe yeM ot 0 110
180000 nx

JlaTuuk TeMmnepaTypsl ¢ JUana3oHoOM U3MepeHHsl He yxke ueM oT -20 10
+140C

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

JlaTuuk TeMnepaTypbl OKpYKarolel Cpeibl C IMana30HOM U3MEPEHUs HE
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

Jlatuuk 3ByKa ¢ QyHKIHEH HHTETPUPOBAHUS C TUATIa30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm no 8 xI'1y;

JlaTuuk BIaXXKHOCTH MOYBBI C AMANAa30HOM MU3MEPEHHUs He yxe ueM ot 0 110
50%

Jatunk kucnopoja ¢ nuamazoHom usmepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IIIOTHOCTU 525 HM

JlaTuuk ontudeckoi mroTHocTy 470 HM

JlaTyuk TypOMIUMETp C JHana3oHoM u3MepeHus He yxe dem ot 0 1o 200
NTU

JlaTuuk oKucH yriiepoja ¢ [uana3zoHoM n3MepeHus He yxxe yem ot 0 1o 1000
ppm

Axceccyapbl:

Kabens USB coeaunuTensHbiif (2 mr.)




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

3apsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepxeHb Ui 3aKpeIUIeHHs] JaTYUKOB B LIITAaTUBE

KpaTkoe pykoBOJCTBO 110 3KCILTyaTauuu HupoBoi 1abopaTopuun
IIporpammHoe oOecnieueHue

Metoanyeckre pekoMmeHaanuu He menee 20 pador

YnakoBka

Haymgme pyccKosS3pIYHOTO caiiTa MoJIePKKH, HAUTNYHE BUACOPOIUKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockomna: 6HOIOTHIeCKUN

Hacanka MUKpOCKOIIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MeTtoJ uccie0BaHus: CBETIIOE MOJIe
Marepuain ONTHKH: ONTHYECKOE CTEKIIO
YBenuueHnue MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

Oo6bexTuBbl: 4%, 10X, 40xs (MoANpPY>KUHEHHBIN)
PeBonbBepHas TosioBKa: Ha 3 00bEKTUBA

Tum nmoacBeTKH: 3epKajio MM CBETO IO/
PacnonoxkeHune moAcBeTKU: BEPXHIS U HIDKHSAS
Marepuan kopmyca: MeTail

[IpeameTHslit cronuk, MM: 90

Ucrtounuk nutanus: 220 B/50 'y

Yucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1abopatopHbie snekTpoHHble 200 T, ciupToBKa
nmabopaTopHasi, BOpOHKAa KOHMUYECKasl, MaJlouKa CTEKIIsTHHAs, mpooupka [1X-
14 (10 wTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
UWIMHIP U3MEpUTENbHBIN 2-50-2 (CTEKJISIHHBIHN, C TPUTEPTON KPBIILIKOH),
IITaTUB JUIs TpoOHpok Ha 10 rué3a, 3a)KuM NpOOUPOYHBIH, MINATelNb-

1 mT.

1 mrT.




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

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

KosnuyecTBo equHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

nokeuka (3 mryku), Habop (HIAKOHOB JUIsl XpaHEHUS PACTBOPOB U
peakTuBOB (00beM (hrmakoHa 100 Mt - 5 KOMIUIEKTOB 10 6 MITYK, 00bEM
¢dnaxona 30 mi - 10 KOMIUIEKTOB 10 6 IITYK), UAIMHAP U3MEPUTETHHBIN C
HocukoM 1-500 (2 mtykn), ctakan Beicokuit 500 mi (3 mTyku), Habop
epIIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIsI
MBITBS KOJIO - 3 ITYKH), Xanat 0embiit Xx/0 (2 TyKH), IepYaTKi Pe3HHOBBIC
XUMHYECKHUE CTOWKHE (2 MITYKH), OYKU 3alUTHBIC, GUIBTPEI OyMaXKHbIC
(100 mwrtyk), roproyee amns cniuptoBok (0,33 ).

B coctaB Ha0op BXOIST peaKTUBbI: AIFOMHHHUIA, KeNe30, COISIHASL KHCIIOTa,
METHJIOpaHXK, peHosdrarent, aMMHUaK, MePOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o01Iei CI0KHOCTH - 44 pa3IUYHBIX BEIIECTB,
WCTIOJIB3YEMBIX JUISl COCTABJICHHUSI KOMILJIEKTOB PEaKTUBOB IPH MTPOBEACHUN
HK3aMEHAIIMOHHBIX DKCIIEPUMEHTOB 110 KYPCYy NIKOJIHHON XUMHUHU.

VYyeOHnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocraB BxogsT:

Cencop Tun 1 He menee 1 mr., o6ecnedrnBaeT BO3MOXKHOCTb PErHCTpallun
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH MBI (37eKTpoMuorpammsl, IMI).
Perucrpanus n0mKHa OCyIIECTBISETCSI HEMHBA3UBHO, CYXUMHU JIEKTPOJAMHU.
B03MOKHOCTBIO KpEIUIEHHS K pyKe YeJIOBEKa, YTO JO0JKHO /1aBaTh
BO3MO>XHOCTb PETMCTPUPOBATH AIEKTPUYECKYIO aKTUBHOCTH MBILIIIBI B
o0racTy, HaJ KOTOpO pacnosnaraercs kpemienue. [Ipu HanpskeHun
MBIIIIIBI T0JKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOII0IEHUS TyYHOCTH
curHazia (t.e. npucyrctsue OMI'), npu paccnabieHUN MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromaerusmorpammsl (OIII7) onTuyeckum myTem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
M3MEHSETCS M0J] BO3/IEHCTBHEM YyJIbCOBON BOJIHBIL. CeHCOp J0KEH OBITh
o0ecrnedyeH BO3MOXKHOCTBIO KPEIUICHHUS K MOAYIIEYKe Nablla YeJIOBEeKa.

1 mrT.

1 mrT.




HauMeHnoBaHue
000pya0BaHuUs

Kpatkune npumepHnbie TeXHUYECKHE XaPAKTEPHUCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIEKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
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Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTh: PETUCTPAIlUN
curHana snekrpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu 1, II u Il oTBeneHUHN; MOAKIIOYEHUS JIEKTPOJOB K CEHCOPY C
MOMOIIIBIO COCMHUTENBHBIX MPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. obecredrBaeT BO3MOXKHOCTh: PETUCTPALIUN
CUTHaJja KokHO-ranbBannueckoit peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISETCS HA IOCTOSIHHOM TOKE; IIOJKIIFOUEHHUS K TEIly YEJIOBEKa C
MOMOILBIO CYXUX 3JIEKTPOJOB, MOJKIFOUEHUE KOTOPBIX K CEHCOPY
ocymecTBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (O317) ¢ moMOoILIbI0 CyXuX
HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPAIIUU JIEKTPUUECKOU aKTUBHOCTH
Pa3HBIX J0JEH MO3Ta; MOIKIIOYEHHS JIEKTPOAOB K CEHCOPY C IIOMOLIbIO
COETMHUTENBHBIX NPOBOIOB, 000pynoBaHHbIX TouchProof passemamu;
3aKpEIUICHUS JJIEKTPOOB HAa IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecreunBaeT BOZMOXKHOCTb: PErHCTPALUU
CUTHaJja KojiebaHus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeeIeHUs
YaCTOTHI JIbIXaHUSI.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Nepelayk Ha NEPCOHAIbHBIN
KOMIIbIOTEp 00€CreurnBaeT BO3MOXKHOCTb COOpa JaHHBIX OT MOJKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nenTpanbHoro moayis k I1K ¢ momometo USB-kabens. LlenTpanbHblit
MOJyJIb UMEET HE MeHee | MIT,: TalbBaHUYECKYI0 n30is1uio oT [1K.
LleHTpasibHBIi MOIYb 00€CIIEUNBAET BOZMOKHOCTD OJTHOBPEMEHHOTO
MOJKJIFOYEHHUS BIUJIOTH 10 4 ceHcopoB. Kax bl 3 BXog0B LleHTpanbHOro
MOJTyJIsl UMEET raJIbBaHUYECKYI0 U30JIIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHU4YeCKOMN n3ossiun). [lonkiodenne cencopos K L{enTpanpbHOMY
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MOJIYJIIO OCYIIECTBIISIETCS ¢ TOMOIIBIO CIEIMATIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecnieunBaronyx npaBUIbHOCT MOAKIIOUEHHS pa3beMa 1
CHIDKAIOIIMX PUCK CIYYalHOTO KacaHUs Pa3beMOB TOKOIIPOBOISIINX
9acTeil, a TakyKe 00EeCIeYNBAOIINX 3aIUTY OT HECAHKIIMOHHUPOBAHHOTO
MOJIKIJIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., o6ecreunBaeT BO3MOKHOCTD: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHee 3-X Pa3INyuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOIAIIEe B COCTAaB 1aO0OPATOPHH, JOIKHO 00eCreunBaTh
BO3MO>XHOCTb PETUCTPALIUU apTEPUATILHOTO JaBICHMSL.

[IporpammHuoe o6ecnieuenue (nanee - [10). JlomkHo obecrieunBaTh
BHU3yaJIU3AIMIO0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJDKHO COCTOSITh U3 BKJIAIOK, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpauKoB, HEOOXOJUMBIX TSI OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMeThCS BKIIAAKa /111 OJHOBPEMEHHOTO MPOCMOTpPa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpanbsHOMY MOIYIIIO.
OT0 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TIOJIUTrpaduuecKoro)
pekuma paboThl yCTpOHCTBA.

Taxke TOMAKHBI UMETHCS BKJIAIKH /711 BU3yaJlM3allui CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOU3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE TS
TOTO WJIK MHOTO CUTHAJIA BEJINYNHBI.

I10 nomxHO naBaTh BOZMOKHOCTh BU3YyaJIM3allUd U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3anus curHana, CekTp CUrHalia, aMIIUTyJHbIA TpUrTep

- OI1I": BU3yanu3anus CUTHala, CIIEKTpa CUTHAA, TaXOTPaMMBI, Tpaduk
yJbca
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- OKI': Bu3yanusanus CUrHana, TaxorpaMmsl, rpaduk myiabca

- KI'P: Bu3yanusanus curuana

- O0I': BU3yanu3alus CUrHaa, CleKTp CUrHaja, aMIUIUTyAa anbda-purma,
aMIUTUTYy1a OeTa-puT™a.

- CeHcop JbIXaHMs: BU3yalIn3allus CUTHAa,

- Knomnka: Bu3yanu3anus CUrHasiga pa3MeTKu

I1O nomxHO UMETh BO3MOXKHOCTh KacToMHU3aluu U HacTpoiiku 110 s

3¢ deKTUBHOTO 0TOOpaKeHHS IpadUKOB: HACTPOIKA 1IBETA, BEIOOD
apaMeTpoB Ul aHaJIu3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpadpukoB. [10 101KHO UMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoKHOCTE HAaCTpOMKHM apaMeTpoB (GUIbTPALMU CUTHAA C TIOMOIIbIO
(GUIbTpa HIXKHUX YacTOT, PUIIBTPA BEICOKMX YacCTOT, MOJIOCOBOTO (PUIILTpA,
PEXEKTOPHOTO (PUIBTPA.

C nenpio ynoOcTBa aHaIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aMMCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiy1, ¢ Mmociaeayromen
BO3MO>XHOCTBIO UX MOCIIEAYIOLIETO BOCIIPOU3BEAEHHS B 1aHHOM [1O
(MMHUTHpPYS PETUCTPALIMIO CUTHAJA B PEXKUME PEAIbHOTO BPEMEHN ).

B cocraBe: MeTomueckre MaTepuaibl ISl YUUTEN U 00yJarouxcs,
OIMCaHNE TOJKIIIOYEHHS CEHCOPOB JIa0OpaTOPUH, UHCTPYKIIUHU T10
ucnonib3oBanuio 110, onucanne 1ab0paToOpHBIX U MPAKTUYECKUX paboT,
KOTOPOE€ B TOM UHUCIIE€ COAEPKUT MPE3EHTAIIMOHHBIE MAaTEPUAJIbL.
VYnakoBka/kopoOka 1abopaTopuH JoHKHA 00ecTieunBaTh yJ00HOE XpaHEeHUe
U coJiepKaTh MOJCKA3KH JIJISl pacloyIOKEHUs CEHCOPOB M YCTPOMCTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMS MTPENO0IaBaTeIIMU U
00yJaroMUCS.

TexHoaorn4eckas HapPaBJCHHOCTb

9.

| O6pazoBarenbHbIit

| PoGoToTexHmuecKuii HAGOP MPETHA3BHAYEH JUIS H3YUEHHS OCHOB

1 mT.

1 mrT.
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KOHCTPYKTOD IS
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IPOTrPaMMHPOBAHHUS C
KOMILUIEKTOM JIATYHKOB

POOOTOTEXHUKH, JETaJCH, Y3JI0B M1 MEXaHU3MOB, HEOOX OJIMMBIX JIJIs
CO3JIaHMs POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npencrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHHUTEIIBHBIX 3JIEMEHTOB U DJICKTPOTEXHHUUECKIUX KOMITOHEHTOB.
Ha6op no3Bossier codupats (M mporpaMMupoOBaTh COOMpPaEMbIe MOJIEIH ), U3
AJIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJICITH MEXaTPOHHBIX U
POOOTOTEXHUYECKMX YCTPOMCTB C aBTOMATU3HPOBAHHBIM YIIPAaBICHHEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, & TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIb30BAHUY TMepe/iad (B TOM YKCIIC YEPBIYHBIX U 3y0UaThIX), a TaK Ke
pBIYATOB.

CBETO/IMO/IHBIM MAaTPUYHBIN JUCILICH ¢ OO MOJICBETKOW Ha KOHTPOJUIEpE
KonuuecTBO mopTOB BBOIa/BBIBOIA HA KOHTPOJUIEpE HE MeHee 6
KonnyectBo kHOMOK He MeHee 4

OO11ee KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT., B TOM YHCIIE:

1) mporpaMMupyeMslii 010K yrpaBlIeHUs, KOTOPBII MOXET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) naT4YHK CUIIBI

4) naTuuK paccTOSHUS

5) naT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKITtOUast meppopupoBaHHbIC
AJIEMEHTHI: 0aKU, KyOUKH, OCH U BaJIbl, COSIMHUTEIHHBIC DIEMEHTHI K OCSIM
, IIECTEPHU, MpeIHa3HAYCHHBIE TSI CO3/IaHMUS YEPBIUHBIX H 3y0UaThIX
nepeay, COeIMHUTENbHBIE U KPETeKHBIE DIIEMEHTHI;

7) IlporpamMHOe obecrieyeHre, UCHOIb3yeMOoe AJis IPOrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETEeH U YCTPOUCTB, TOCTYITHO JUIs
CKaYMBaHUs U3 ceTH VHTEepHET




KoanuecTBO eAMHAL 1151

npoguiabHoro KonuyecTBo equHun st
KOMILIEKTA npoguibHoro
No Haumenosanue Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEePHCTUKH (0bmeodpasopaTeanbie lomrielera
000pya0BaHuUs OpraHu3alnuu, He (MaJI0KOMILIEKTHbIE
SIBJISTIOILIMECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), e. u3M.
ell. U3M.

KomrutekT njist u3y4eHus OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKH

Habop nomken ObITh ipeAHAa3HAYEH JJIs1 IPOBEICHHS YUeOHbBIX 3aHATHHA MO

ANEKTPOHUKE M CXEMOTEXHHKE C LIeTbI0 U3yUeHus: Haubosee

pacrpoCcTpaHEHHOM JIEMEHTHOM 0a3bl, MPUMEHSIEMO 1JIsi HMHKEHEPHO-

TEXHUYECKOT0 TBOPYECTBA yUalIUXC U Pa3pabOTKH Y4eOHBIX MOJIEei

po6oTtoB. Habop H0omKeH MO3BOIIATh YYalIMMCsl Ha IPAKTHKE OCBOUTH

OCHOBHBIC TEXHOJIOTHH IMPOSKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB

Ha IpuMepe yueOHbIX Mojieei poOOTOB, a TAK)KE U3YYUTh OCHOBHBIE

TEXHUYECKHUE PEIICHUS B 00J1aCTH KHOCPHETUUCCKUX M BCTPAMBAEMBIX

CUCTEM.

B coctaB koMIiekTa JOKEH BXOIUTh HA00P KOHCTPYKTUBHBIX AJIEMEHTOB

JUTst COOPKY MaKeTa MaHUTYJISIIIMOHHOTO Po00Ta, KOMIUIEKT METANTMYECKHUX

OO6pazoBaTenbHbIN HA00p | KOHCTPYKTUBHBIX DJIEMEHTOB ISl COOPKU MakeTa MOOMIBHOTO POOOTa U T.1I.
10 110 ME€XaHUKe, B cocraB komruiekTa BXOUT HA0Op AIEKTPOHHBIX KOMIIOHEHTOB JIJIsI 1 wr 1 wr

MEXaTPOHUKE U
pOOOTOTEXHUKE

U3Yy4YEHUsI OCHOB DJIEKTPOHUKHU U CXEMOTEXHUKH, @ TAKKE KOMIIJIEKT
MIPUBOJIOB M JATYMKOB PA3IMYHOIO THUIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KoMIUIeKTa TOKHO BXOAUTH: MOTOPBI € SHKOJIEPOM - HE MEHEe
21T, CepBONPUBO/T OONIBIION - HE MEeHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE ME€Hee 3T, yIbTPa3ByKOBOM
JaTYUK - HE MEeHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunK
OCBEILEHHOCTH - HE MeHee 11T, Habop 3IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAECHCATOPDI, CBETOAMOAbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT TMPOBOJOB /ISl 0eCraeqHOro NpOTOTUIIMPOBAHHUS, TIaTa
OecraeyHOro NPOTOTHUIMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB KOMIUIEKTa TOKEH BXOJUTh TPOrPaAMMHUPYEMBIN KOHTPOJUIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyssix cBo00HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyemsiii KOHTpOILIED
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JOJKEeH 00J1aaTh MOPTaMu JAJIsl HOJIKITIOYEHHS IM(PPOBBIX ¥ AaHATIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wmu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHHUYECKOTO 3PEHUS,
MIPEICTABIISAIONINI cOO0H BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa He MEHee
1.2 I'T, o6bem O3V - He menee 512M6, 00beM BCTPOCHHOM ITaMSTH - HE
MmeHee 81'0), HHTErprupOBaHHOM KaMepoi (MaKCUMaIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne Mmenee 2592x1944
€/1.) M1 ONTUYECKON cucTeMoil. MoyJib TEXHUUECKOTO 3pEHUSI JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomorisio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeXHHUECKOTO 3pEHHUS IOJKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecIiedyeHre Ha OCHOBE OIEpallMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPONKY CHCTEMBI MAIIIMHHOTO O0YUeHUS
rapaMeTpoOB HEMPOHHBIX ceTel /sl OOHAPYKEHUS 00BEKTOB, OTPEICICHUS
WX MapaMeTpoB U JanbHEHIIeH HAeHTU(DUKAIINN.

KomrmuiekT nomken obecneunBaTh BO3MOXKHOCTh U3YUYEHHSI OCHOB
pa3paboTKu MPOTPaMMHBIX U allapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuid B cepe "MuTepHeT Bemieit", a Takke pereHuit B 001acTi
POOOTOTEXHHUKH, NUCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHUSL.

11.

YersipéxoceBo
y4eOHBIi poOoT-
MaHMITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJaKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImUMHUCs OCHOB POOOTOTEXHUKH, JUISI TOJITOTOBKH 00YUaIOIIUXCS K
BHEJPEHUIO U MOCIEAYIOLIEMY UCIOJIb30BAHUIO pOOOTOB B MPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceit poOboTa MaHUITYIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE 10 TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IIarOBbIMH ABUTATCIISIMU. HaprDKeHI/Ie IINTAaHUA IIarOBbIX

1 mrT.

1 mrT.
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nBurareseil He oonee 12 B.

CepBoBHTaTENIb YETBEPTON OCH JIOJDKEH 00ECTIIeUnBATh TOBOPOT
MHCTPYMEHTA.

VYo noBopoTa MaHUIYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
MeHnee 180 rpaaycos.

Jliig onpesiesieHus MOJI0KEHUSI MaHUITYJISITOpa MPU IIOBOPOTE BOKPYT
BEPTUKAJIBLHON OCH JIOJIKEH MCII0JIb30BaThCS IHKOJIED.

VYroi noBopoTa 3aHEro Iieya MaHUITYJIsITopa He MeHee 90 rpaaycos.

VYo noBOpOTa NEpeHero mieya Manumysropa He meree 100 rpaaycos.
Jlig onpeiesieHus OJI0KEHUS 3aTHETO U MIEPEIHEr0 IIeY MaHUIYJIsITOpa
JIOJKEH MCII0JIb30BaThCs THPOCKOI. YTO0JI IOBOPOTA IO YETBEPTOM OCH He
Menee 180 rpamaycos.

JlokHa OBITH BO3MOXKHOCTh OCHAIIIEHUS] CMEHHBIMU HacaJKaMM (Harpumep,
JepaTelb KapaHjaama uiu giomMacTtepa, IpUcocKa ¢ CEpBOJIBUraTeNEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPOMCTBO C CEPBOJBUTATEIEM, YCTPONCTBO IS
J1a3epHON I'PaBUPOBKYU WM yCcTporcTBO 171 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJKIFOUEHUS JIOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIOpTEpa, peibca s nepeMelieHus podoTa, myapTa
YIIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4nKa, MOJyJisl OECIIPOBOIHOTO JIOCTYIIA.

PoGoT-MaHumynsaTOp 10JKEH o0ecreunBaTh NepeMeleHle Hacaku B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXXHOCTh MOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYNKOB, BO3MOYKHOCTD YIPABJIEHUS 1ONOIHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHuid. Jluamerp paboueit 3051 (6e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mm. UnHTepdetic
noakiarouenus — USB.

JlomkeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabO0Thl U BHELITHETO
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YIPaBIEHUS.

YrpaBisomuid KOHTPOJUIEp JOKEH OBITh COBMECTUM CO cpeioit Arduino.
YpapioOmui KOHTPOJJIEP COBMECTUM CO CPENOM IPOrPaMMHUPOBAHUS
Scratch, u s3p1koM porpammupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT MO IEPBBIM TPEM OCSIM B 3aJIlaHHBIN Yol U
Ha 3aJIaHHBIN yroJI, IOBOPOT 110 YETBEPTOM OCH HA 3aJaHHBINA yroJI,
IBUKEHME B KoopauHathl X, Y, Z, IepeMelleHUE Ha 3alaHHOE PAaCCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJIOKEHUH YTJIOB,
neperady AaHHBIX O TEKYLUIMX KOOpAUHATAX MHCTPYMEHTA.

JlomkeH nmoaepKuBaTh NEPEMEICHUE B IEKaPTOBBIX KOOPAMHATAX U YIilax
IIOBOPOTA OCEH, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.

Tunsl nepeMenieHnii B 1eKapTOBbIX KOOpAUHATAX: ABH)KEHUE IO
TPACKTOPUH, IBUKEHUE 10 MPIMON MEKIY ABYMsI TOUKaMH,
MepenphIriBaHue U3 TOYKU U TOUKY (IEPEHOC OOBEKTA).

12.

O6pa3zoBaTenbHBIN HAOOP

IUTSL U3YUCHHSI
MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISIUOHHBIX
pob6oToB

OO0pa3oBaTebHbIi KOMIUIEKT 10JIKEH ObITh MTpeIHa3HAueH JUIsl H3Y4YEeHUs
POOOTOTEXHUUYECKUX TEXHOJOTUI, OCHOB MH(DPOPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTH3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUNHPOBAHMS U AJIUTUBHOTO IPOM3BOCTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) MnTennexTyanbHbli cCEpBOMOAYIb C MHTETPUPOBAHHOM crCTEMOM
yIIpaBJIeHUs], TO3BOJISIONIEH 00BETUHATD CEPBOMOIYIHU APYT C APYTOM IO
MocJieI0BaTeIbHOMY UHTEpQEICY - HE MeHee O1IT;

2) PoGoTOTEXHUYECKUI KOHTPOJUIEP MOAYJIBHOTO THUIA, PEACTABISAIOINI
co00i1 OAHOIIIATHBIN MUKPOKOMIBIOTED C ONEpallMOHHON cucTeMoil Linux,
00BbETMHEHHBIN ¢ epUpEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTeXHUYECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SII€P BCTPOEHHOIO
MHKPOKOMITBIOTEPA - HE MEHEE 4, TAKTOBas 4acToTa siapa - He meHee 1,2

1 mrT.

1 mT.
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I'Tu, o6bem O3Y - He meree 512 MO, Hanmmuue uatepdericos - SPI, 12C,
12S, TTL, UART, PWM, 1tudpoBbie 1 aHATOTOBBIE MOPTHI IS
MOJIKJIIOUEHUS BHEIIHUX YCTPOUCTB, a Takke WiFi unu Bluetooth mis
KOMMYHMKAIUU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOTeXHHUECKUA
KOHTPOJUIEP OJDKEH 00ecieunBaTh BO3MOXKHOCTD IPOTPaMMUPOBAHUS C
MOMOIIBI0 cpeAcTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHseMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAEISIMA POOOTOTEXHUYECKUX
CUCTEM C ToMoIIbio cpeasl ROS.

3) BrruncnuTenbHbIH MOAYIIb CO BCTPOCHHBIM MUKPOKOHTPOJIIEPOM - HE
MeHee 1 mT. BeraucnurenbHbIi MOy b TOIDKEH 00J1aaTh BCTPOCHHBIMA
u(pPOBBIMU IOPTAMU - HE MeHee 121IT U aHaJI0rOBBIMU OPTAMU- HE MEHEE
121mT. BeraucauTensHbIH MOTYIb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecnipoBoiHOM cBsi3u THIa Bluetooth u WiFi quig co3nanus anmapaTHo-
MIPOrpaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKu
pewennii "MHTepHeT Bemen".

BrruucnurenbHbId MOAYIH JOJKEH 007a1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMU A7 oAKIoueHus kK cetu Ethernet u
ITOAKJIIOYEHUS] BHEIIHEW CUIIOBOM HATPYy3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEACTABISAIONINNA COO0H yCTpOCTBO Ha
0a3e BBIYMCIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOM KaMephl,
o0ecrieynBaroliee pacrno3HaBaHue MPOCTEUIINX H300paKeHUH Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEH - HE MeHee 11T;
Moy TeXHHYECKOTO 3pEeHuUs 10JDKEeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCTIIO3UIIMH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHApYKUBAeMOM 001acT N300pakeHUs,
OKpPYTJIOCTH OOHapYyXKUBaeMoU 001acTH U300pakeHNUs, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTe OTHOCUTENIBHO JIPYT Apyra

Moynb TEXHUYECKOTO 3pEHHMsI TOJKEH UMETh BCTPOEHHBIE HHTEP(ENCHI -
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SPI, UART, 12C uiu TTL nns KOMMyHUKAIUK APYT C IPYTOM WIIH
BHEUIHUMH YCTpOICTBaMH.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTalljia Jisi COOPKH MOAETU
MaHUIYJISTOPOB - HE MeHee l1uT;

6) KomruiekT a1eMeHTOB A1 COOPKY BaKyyMHOT'O 3aXBaTa - HEe MeHee 11mT.
O06pazoBaTebHBIM POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENEH sl IPOTOTUITMPOBAHUS MOJIeNen
MOOWIJIBHBIX ¥ MAaHUITYJISILIMOHHBIX pOOOTOB pa3IMyHOro THIA. B cocTas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIEICH MOOMIILHBIX POOOTOB,
MaHUMYJISIUOHHBIX POOOTOB C Pa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaiielbHasi KHHEMaTHKa, J1eJIbTa-KUHEMAaTHKa,
SCARA wiu peluyakHasi KHHeMaTuka, niaardopma Ctroapra H T.11.).
O06pazoBaTenbHBIM POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJIEPKATh
MHCTPYKILIMHU 0 TPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMM U METOIUKU
OCYILIECTBIICHUS] MH)KEHEPHBIX pAacu€TOB MPU MPOEKTUPOBAHUH (pacdeThbl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, pacyeT apaMeTpoB
KMHEMATUKH U T.11.), THCTPYKIIMH 10 pa3pabOTKe CUCTEM YIPABICHUS U
IPOrpaMMHOT0 oOecrieueHus JUIsl yrpaBiieHUs] poOOTaMH, HHCTPYKIIUU U
METOJIMKH IO pa3pabOTKe CUCTEM YIPABIEHUS C dJIEMEHTAMU
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOT'O O0yYEeHHUS.

Komnb

I0TEepHOE 000PYy/10BaHUE

13.

HoytOyx

dopm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasi KilaBuaTypa: HaJu4due;
Pycckas packiagka KjaaBUaTypbl: HAIUUUE;
Jnaronane skpaHa: He MeHee 15,6 q1oiiMOoB;
Pa3pemenne skpana: He MeHee 1920x1080 nuxcenei;

1 mrT.

1 mrT.
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KonnuectBo simep npoiieccopa: He MeHee 4;

KonndecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBas yacroTa npoueccopa: He menee 1 ['T;
MakcumanbHasi TAKTOBas 4aCcTOTa mpoieccopa: He menee 2,5 I'T;
Kam-namsarte nporeccopa: He MeHee 6 MOaiit;

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBaeMOM ONEpaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacmmpenusi): He MmeHee 24 ['6aiT;

O6mnem Hakonurens SSD: He menee 240 1'0aiit;

Bpewmst aBToHOMHO# paboThI OT OaTapen: He MeHee 6 JacoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJsiTopoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Hibke 3.0: HE MeHee Tpex
CBOOOIHBIX;

Buemnuit uarepgeiic LAN (ucnonbp3oBaHue NepexoJHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u uatepdeiicoB (MCIonb30BaHNEe MEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuune ¢ nonnepxkkoii crangapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "MbIb": HAINYKE;

[IpenaycranoBneHHas onepaoHHas CHCTeMa ¢ rpaduuecKuM
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomias paboTy
pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHUN:
HaJu4ue.

14.

Tenexka-XpaHwInIe
HOYTOYKOB

THI KOpITyca: METa;

BO3MOXKHOCTH 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHUA HOYT6YKOBI

HaJIM4IHe;

1 mT.

1 mrT.
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BO3MOXXHOCTb 3apsIKM HOYTOYKOB: HaJTM4Ke, OIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTaBKU;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
MOJIEPKKA HOYTOYKOB M3 KOMIUJIEKTa TOCTaBKH,

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJJIEPKKa HOYTOYKOB U3 KOMILJIEKTa
MOCTaBKH;

Hanpspkenne nuranus: 220B\5011;

[ToTpebnsiemas MmottHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (MakcumyMm): 12;

JUlvHa MIHYpa JIEKTPONUTAHUS: OT 2,5 METpa;

3amuTa OT NepeHanpsHKeHUs, KOPOTKOTO 3aMbIKAHUS: HATTUYHE;
Koneca i nepeBUKeHUs C TOPMO30M: HaJIMUHeE.




