MAHUCTEPCTBO HPOCBEINEHUW
POCCUUCKOMU PEAEPALIUHN

(MUHINPOCBEIMIEHUA POCCHUN)

PACIIOPAXEHMUE

« 12  » gaBapsa 2021 r. No P-

MockBa

OO0 yTBepxIeHHN METOANYECKHUX PEKOMEHIANM I
10 CO3JAHUI0 U (PYHKIIMOHUPOBAHMIO B 00111€00pa30BaTeIbHBIX OPraHU3ANMUAX,
PacnoI0KEeHHBIX B CeJIbCKOM MECTHOCTH U MAJIbIX TOPOAaX, HEHTPOB 00Pa30BaHUSI
€CTeCTBEHHO-HAYYHOM U TEXHOJOIM4YeCKON HANPABJIEHHOCTEH

Bo ucnonnenne nynkra 4 IlpaBui mpeaocTaBlieHUs W paclpeesieHus CyOCHAMi
u3 penepanmbHoro  Orokera  Oromkeram  cyOnekToB  Poccuiickoit  Depepanuu
Ha coOOMHAHCUPOBAHUE PACXOJHBIX 00s3aTeNbCTB CyOBeKTOB Poccuiickoin dexaepariuu,
BO3HHMKAIOIIUX TPU  pEaM3allid  PETHOHAIBHBIX  MPOEKTOB, 00ECIEeYNBAIOIINX
JNOCTH)KEHUE 1IeJIel, MOoKa3aTeslel M pe3ysbTaToB (eAepalbHbIX MPOEKTOB, BXOMISIIMX
B COCTaB HalMOHaIBbHOTO TmpoekTta «OOpa3oBaHWe», B paMKax TOCYJAapCTBEHHOU
nporpammbl  Poccuiickoit  ®enepanvu  «Pa3zButne oOpa3oBaHus», MPUBEAEHHBIX
B [Ipunoxennn Ne 5 k rocyaapctBenHor nporpamme Poccniickon @enepanuun «Pazsutue
oOpaszoBaHus», YTBEpKIEHHON nocTaHoBneHueM [IpaBurensctBa Poccuiickoit deneparuu
oT 26 nekaOps 2017 r. No 1642:

1. VYrtBepmure mnpwiraraemele MeTonuueckue pEKOMEHAAMU 10 CO3JAaHUIO
U (YHKIIMOHMPOBAHWIO B O0O0IICOOPA30BATEIBHBIX OPTraHU3ANMIX, PACIOJIOKEHHBIX
B CEJIbCKOM MECTHOCTH U MajlbIX TOpOJaxX, LIEHTPOB OOpa30BaHUsl €CTECTBEHHO-HAYYHOU
M TEXHOJIOTUYECKOW  HAIpaBICHHOCTEM B  paMKaX PErHOHANBHBIX  IPOEKTOB,
o0OecneunBaroIIMX JOCTIKEHUE LeJIel, TToKa3aTenel u pe3ysbTaTa penepaqbHOro NpoeKTa
«CoBpemMeHHas IIK0JIa» HAlMOHAIBHOTO MpoekTa «O0pa3oBaHue»;

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

YTBEPXIEHbI
pacrnopsbKeHUEM
MunucTepcTBa 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 IOPOAAX,
LHEHTPOB 00Pa30BaHUS €CTECTBEHHO-HAYYHO! M TEXHOJIOTHYECKOH
HANpaBJICHHOCTel



1. Oo01Me moJIoKeHus

Hacrosimmme Meroauueckue pekoMeHaanuu (nainee — Pexomenparm)
HaIpaBjeHbl Ha OOECIEUECHUE EIUHBIX OPTraHU3AIMOHHBIX U METOAUYECKUX
YCIOBUM  CO3laHUs M OOMMX MOAXO0AOB K  (YHKIHOHUPOBAHUIO B
o01reo0pa3oBaTeNbHbIX OPraHU3alMAX, PACIIOJIOKEHHBIX B CEIBCKONH MECTHOCTH U
MajblX  TOpojax, LEHTPOB  OOpa3oBaHUs  €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTUYECKOW HampaBieHHocTel «Touka pocta», B 1elsIX oOecreyeHus
peanuzauuu (enepanbHoro mnpoekra «CoBpeMEHHas IIKOJIa» HAIlMOHAIBbHOTO
npoekta «OOpazoBanme» (mamee — QeaepabHBI TPOEKT), B TOM YHCTE
YCTAHOBJICHHUSI TpeOOBaHUW K pe3yJbTaTaM HCMOJb30BaHUS CYyOCHIANM U3
dbenepanbHOTO OrOKETa OrOMKEeTaM CyOBekTOoB Poccuiickoit ®Denepanumu Ha
co)MHAHCUPOBAaHUE  PACXOJHBIX  00s3aTeNbCTB  CyOBbEKTOB  Poccuiickoii
@denepaluy, BO3ZHUKAIOIIMX TPU  peau3alldd  PETHUOHAIBHBIX  IMPOEKTOB,
o0ecrnieunBarOINX JTOCTHXKEHHE IIeJIei, TToKazaTeael u pesynbTara (peaepaibHOro
npoekTa «B 00111e00pa3oBaTeIbHBIX OpraHU3AIMSIX, PACTIOJIOKEHHBIX B CEIIbCKOM
MECTHOCTH M MaJIbIX TOPOJIaX, CO3/IaHbl U (PYHKITMOHUPYIOT IEHTPHI 00pa30BaHUS
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAMPABICHHOCTEN.

[IpuBenennpie B HactoAmux PexomeHmanusx TpeOOBaHUS SIBISIOTCA
MUHUMAJIbHBIMU. Opranbl HCIOJIHUTENIBHONW BJacTU Cy0OBEKTOB Poccuiickoit
®denepanuu (opraHbl MECTHOTO CaMOYIIPABIIEHUs) TIPU peaIn3alid MEepONpUsTUN
M0 CO3JaHUI0 U (YHKIMOHHUPOBAHUIO B OO0IIE00pa30BATEIbHBIX OpraHU3aIUsX,
PACIIOJIOKEHHBIX B CETbCKOM MECTHOCTH U MaJIbIX TOpOaX, IIEHTPOB 00pa30BaHU s
€CTECTBECHHO-HAYYHOM W TEXHOJOTMYECKON HampaBiaeHHOcTe «Touka poctay
(manee — Ilentpst «Touka pocTta») BHOpaBe oOecrneuyuBaTh TpeOOBaHUS,
MPEBBIIAIOININE YCTAHOBJICHHBIC HACTOSIIIIMMU PexoMeH1anusmu.

Hensimu cozmanus LlentpoB «Touka pocTtay SBISETCS COBEPIIEHCTBOBAHUE
YCJIOBUM ISl TIOBBIIICHHWS KauyecTBa o0O0pa3oBaHUsi B 00111e00pa3oBaTeIbHBIX
OpraHU3alugX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTM U MalbIX Tropojax,
pacHIMpeHuss BO3MOXKHOCTEH OOyYaronuxcsi B OCBOCHMHM YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOW  HAIPaBJIEHHOCTEW, MPOTrpamMm
JOTIOTHUTEIBHOTO ~ 00pa30BaHMsI  €CTECTBEHHO-HAYYHOW UM TEXHMUYECKOU
HAIPaBJICHHOCTEH, a TaKXe JJIs MPAKTUYECKONW OTpabOTKH y4eOHOro marepuaia
1o y4eOHbIM mipeaMeTam «Dusukay, « XuMus», «bruomorusy.

Hentpsl «Touka pocTa» 00ECIEYNBAIOT MOBBIIIEHNE OXBaTa 00YUYaIOIIUXCS
00111e00pa30BaTENIbHBIX OpPraHU3AIMi, PACIOJIOKEHHBIX B CEJILCKOM MECTHOCTU U
MajlbIX TOpojax, IporpaMMaMyd OCHOBHOTO OOIEr0 U JOMOJHUTEIHHOTO
o0pa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIpaBICHHOCTEH C
HCIIOJIb30BaHUEM COBPEMEHHOTO 000PY0BaHUS.

OpraHu3alMoHHO-TEXHUYECKOE, METOAMYEeCKoe U HMHGPOPMAIMOHHOE
COMPOBOXJIeHHE co3anus B cyobekTax Poccuiickoit @enepanuu Llentpos «Touka
poctay  ocymectBiusier — DenepadbHOE — TOCYJIAapCTBEHHOE aBTOHOMHOE
oOpa3oBaTenbHOe YUPEKJCHUE  JOMOJIHUTEIHHOTO poQeCCUOHAIBHOTO
oOpazoBaHus  «AKaJeMHUsl pealn3alid  TOCYJapCTBEHHOW  TMOJUTHKA |
poPecCHOHALHOTO  pa3BUTHUA  PAOOTHUKOB  0Opa3oBaHusi MUHHCTEPCTBA



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

2. Iopsaaok co3nanusi

Hentpsl «Touka pocTta» MOTYT CO3/1aBaThCs KaK 3a CUET CPEICTB CyOCHIUi
denepanibHOrOo  OrHOKETa B paMKax peanu3anuu  ¢GeAeparbHOTO  MPOEKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HMHBIX MPOTPAMM U MPOEKTOB 3a CUET
CpelncTB OrKETOB cyObeKTOB Poccuiickoii ®exnepannu, CpencTB MECTHBIX
OFOHKETOB U BHEOIOPKETHBIX HCTOYHHUKOB.

Coznanue llentpoB «Touka pocTa»  OCyLIECTBISIETCS Ha  0ase
001eo0pa3oBaTeNbHbIX OPraHU3alUM, PACIOI0KEHHBIX B CEJIbCKOW MECTHOCTU H
MaJIbIX TOpOJax, IMpu 3TOM B IEPBYIO ouepean co3ganue Llentpos «Touka pocTtay
PEKOMEHAYETCS OCYLUECTBISATH B OpPraHU3alUsX, IOKA3bIBAIOIIUX HU3KHUE
oOpa3oBaTeIbHbIE PE3yIbTaThlI.

B cnyyae co3nanus llentpa «Touka pocta» 3a cueT Cpe/CTB CYOCUANM U3
dbenepanibHOro OrO/KETa B paMmkax ¢enepaiibHOoro mnpoekra «CoBpeMeHHas
mkosia» cyowsekT Poccuiickoit deneparuu onpenenser:

- OopraH WCIOJIHHTENIbHON BiacTu cyObekta Poccuiickoit deneparium,
OTBETCTBEHHBIM 3a peaau3aliio MEPOIPUSATUNH 10 CO3/IaHHUI0 U O0OECIICUCHUIO
dbyukiuonupoBanus IlentpoB «Touka pocta» Ha TeppUTOpUU CyOBEKTa
Poccuiickoit ®enepannu (PernonaibHbIil KOOPIUHATOD);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO CO3JaHUI0 U (PYHKIHOHUPOBAHUIO
[HentpoB «Touka pocta» cornacHo Ilpunmoxennto Ne 1 kK HacTosuuMm
Pexomenmanusam.

KomniekcoM Mep mpu3HaeTcs IUlaH MEpPONPHUSATHN HAa OYEPEAHOW Toj M
JBYXJICTHUM IUIAHOBBIM TMEPHOJ, NPEAYCMATPUBAKOIIAN MEPONPUATHUS 10
co3fanuto u ¢pyHkuuonuposanuio LlentpoB «Touka poctay, BKIHOYAIONUN B TOM
qucIe:

MEpOIPUATHUS, HAIIPABICHHbIE HA co3daHue U OTKpbITHE LleHTpoB «Touka
pocTay;

MEpOTIPUATHSA, HaNpaBJCHHbIE Ha obecrnedeHne (YHKIIMOHUPOBAHUS
LenTpoB «Touka pocray;

MEpPONPUATHS MO  TOBBINICHHIO  MPO(ECCHOHATBLHOTO  MacTepCTBa
pabotHukoB LlenTpoB «Touka pocTay;

MEpOMPUITUI MO KOHTPOIIO JOCTHKEHUSI MHUHUMAJIBHBIX TOKa3aTeieu
co3nanus U pyHkuuonupobanus LleaTpos «Touka pocTtay.

PernonanbHbIi KOOPAHUHATOP B COOTBETCTBUU co CpOKaMHu,
ycTtaHoBJIeHHbIMU B [Ipunoxxenun Ne 1 k PexkoMenaanusim, yTBEpKIaeT:

— JIOJDKHOCTHOE JIUII0O B COCTABE€ PETHOHAJIBHOIO BEJOMCTBEHHOI'O
MIPOEKTHOTO O(Quca, OTBETCTBEHHOE 3a co3/lanue u GyHKIuoHuposanue LleHTpoB
«Touka pocray;

— MEpPEeYEeHb MOKA3aTeJIe U HHAUKATOPOB, COOTBETCTBYIOIMX MPUBEICHHBIM
B [Ipunoxenuu Ne 2 xk Hactodmum Pekomenaanusm, nx 3HaAYECHUH;


https://www.apkpro.ru/

— TepeyeHb O00IIe00pa3oBaTeIbHBIX OPraHU3allld, pPACIONIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpojiaxX, Ha 0a3e KOTOPhIX MJIaHUPYETCS CO3AaHHE
[enTpoB «Touka poctay (1o dhopme, npeacraBieHHon B [Ipunoxenun Ne 3);

— TtunoBoe [lonoxenue o lleHTpe 00pazoBaHMs €CTECTBEHHO-HAYYHOU H
TEeXHOJIOTUYECKON HarpaBieHHocTel «Touka poctay ([Ipunoxenue Ne 4).

Coznanue mnentpa «Touka pocta» Ha 0a3e 0011e00pa3oBaTeIbHON
OpraHu3allid  JIOMYCKaeTCs Kak IyTeM  BBIJCJIEHUS  COOTBETCTBYIOIIETO
CTPYKTYPHOT'O TMOAPA3ACICHUs 00I1e00pa3oBaTENbHOM OpraHu3aluu, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPAa3/IeIICHU.

OO6meoOpa3oBaTebHAs OPTaHU3AIUS U3AACT JOKATBHBIA HOPMATUBHBIN aKT
0 Ha3HaueHuu pykosoautens Llentpa «Touka pocta» (KypaTopa, OTBETCTBEHHOTO
3a (DYHKIIMOHMPOBAHUE U Pa3BUTHE), & TAKXKE O CO3IaHHUM LIeHTpa « Touka pocta» u
YTBEPKJICHUH MOJ0XKEHUS 0 esaTesibHocTH LlenTpa «Touka pocTay.

PernonanbHblil KOOpAMHATOP HE mo3aHee AHSA OTKpbITHA LleHTpa «Touka
pocTa» obOecreyrBaeT pa3MeElIeHUE B CIEUUANIbHO co3laHHOM paszaene «LleHTp
«Touka pocTta» o¢uIUaNbHOrO caiTa oOUIe00pa30BaTEIbHON OpTaHU3ALUU B
UH(POPMAILIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTtu «HTepHeT» uHpopManuu o
co3nanun M (QynkunonupoBanun lLlentpa «Touka pocta», B TOM 4YuUCIE
uHpopMaluu 00 00pa3zoBaTENIbHBIX MporpaMmax, obopynoBanuu Llentpa «Touka
pocTa», IUIAaHHPYEMOM pEXHUME 3aHATHH  0Oydaroluxcs, IJIaHUPYEMbIX
MeponpuaTuax. B cozmaHHoM paszzgene opuUManbHOrO caiita oOpa3oBaTeIbHOM
OpraHu3allid TaKKe pa3Mmemniaercss HHPOpMalnus O HalUOHAJIBHOM IIPOEKTE
«O0pa3oBanue» (B TOM 4HUCIE JIOTOTHM), afpec caiiTa u opulraibHasi CUMBOJIUKA
MununcrepcTBa npocseniennst Poccuiickoin denepanuu.

PernonanbHblii KOOpJIUHATOP obecrieynBaeT nH(pOpMHUpPOBAHUE
®denepanabHOro omeparopa B CiIy4yae CO3JaHUS Ha TEPPUTOPUHM CYOBEKTa
Poccuiickon @enepanuu LlentpoB «Touka pocray B paMKax MHBIX IPOTPAMM U
IPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu ¢peaepanbHoro npoekra « CoBpeMeHHas
IKOJIa» HaI[MOHAJIbHOro mpoekTa «OOpa3oBaHHE», 32 CUET CPEACTB OHOIKETOB
cyonrekToB Poccuiickoit @enepanyu 1 (M) CPEJCTB MECTHBIX OIOKETOB U (MJIH)
BHEOIO/DKETHBIX HMCTOYHMKOB, a TaKXX€ HallpaBJICHHE Ha COIJIACOBAaHUE
®enepanbHOMY OIepaTopy KOHUEHIMH CO3JaHUs U (DYHKIIMOHUPOBAHUS TaKUX
[lenTpos.

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

Cosznanne lLlenTpoB «Touka pocTa» MpeanojaraetT KOMIUIEKC YCJIOBUUA IO
OCHAILIEHUIO 00pa3oBaTENIbHBIX OpraHu3aluii  00OpyAOBaHUEM, PACXOAHBIMU
MaTepuajiaMH, CpEACTBAMHU OOyYEeHHMs] W BOCIUTAHUS JUISI  JTOCTHKCHUS
o0pa3oBaTeIbHBIX PE3YJIBTATOB 0 MPEIMETHBIM 00JacTsIM «EcTecTBEeHHOHAYYHBIE
npenmeTe», «EcTecTBeHHble Haykm», «Martematuka u  UH(OOpPMATHKAY,
«OO011ecTBO3HAaHUE U ecTecTBO3HaHME», «TexHomorus», 00pa30BaTEIbHbBIX
mporpaMm oOIIero oOpa30BaHUS ECTECTBEHHO-HAYYHONW M TEXHOJOTHYECKOM
HaIMpaBJICHHOCTEW, MNpH pealn3aldd KypCOB BHEYPOUHOM JEATEIbHOCTH W



JIONIOJIHUTENBHBIX ~ OOIIEPa3BUBAIOIIMX [POTPAMM  €CTECTBEHHO-HAy4YHOU U
TEXHUYECKOU HAIIPABICHHOCTEM.

Ilepeuenp HampaBieHHOCTEH peanu3yemMbix Ha Oasze llenTpoB «Touka
pocTa» 00pa3oBaTeNbHBIX MPOrpaMM MOXET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIOIUXCSA Yy 00I11e00pa3oBaTeIbHBIX OpPraHW3alliii  yCIOBUM, a TaKke
NOTPEeOHOCTEN YHYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHIA.

Co3pganme  unentpa  «Touka  pocra»  mpeamojlaraeT  pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYPHI 00IIE00pa30BATENHHON OpraHU3AINHA, B TOM
YHClie OCHAIeHHE 00111e00pa30BaTeIbHON OpraHN3aluu:

— 00opysOBaHKEM, CpelICTBAMU OOYUYEHHUS U BOCIUTAHUS IS U3yueHus (B
TOM 4YHUCJIE SKCHEPUMEHTAIBHOI0) MPEIMETOB, KYpCOB, IUCLHUILIMH (MOZYJIEH)
€CTECTBEHHO-HAYYHOM HAMNPABICHHOCTH W TEXHOJIOTUYECKOW HANpPaBICHHOCTEH
Opy  peaJn3alid  OCHOBHBIX  O0IIEOOpa3oBaTEIbHBIX  MpPOTpaMM  H
JOTIOJTHUTENBHBIX ~ 00IIe00pa3oBaTeNbHBIX MPOTpaMM, B TOM 4YHUCJIE IS
pacuiMpeHusi  coiepKaHus  y4dyeOHBIX mpenMeroB  «Duszukay, «XUMUD,
«buonorusy;

— 000pyI0BaHHEM, CpEJCTBAaMU OOYUYEHHS M BOCHUTAHUS I HU3yUYCHUS
OCHOB  POOOTOTEXHUKHU,  MEXAHHKH, MEXaTPOHMKH, OCBOCHHUS  OCHOB
MPOrPaMMUPOBAHMS, peaU3alMi  MPOrpamMM JOMOJHUTEILHOTO 00pa30BaHUs
TEXHUYECKOUN U €CTECTBEHHO-HAYYHOW HAIPABJICHHOCTEN U T. .

— KOMIIBIOTEPHBIM U UHBIM 000PY/I0BAHUEM.

[lepeueHb, MUHUMAIBHO HEOOXOJIUMBIE (PYHKIIMOHAIBHBIE U TEXHUUYECKHUE
TpeOOBaHMSI M  MUHUMAJbHOE  KOJMYECTBO  OOOPYIOBaHHUS,  PACXOIHBIX
MaTepHayoB, CPEACTB OOyUYEeHHs] U BOCIIMTAaHMs A ocHameHus LlenTpoB «Touka
poctay (manee — UHQPACTPYKTYPHBINH JIUCT), OMNpENeNstoTcs PernoHanibHbIM
KOOpJIMHATOpOM € ydeToMm IIpumepHOro mnepeuHs oOOpyAOBaHMS, PACXOAHBIX
MaTepHayioB, CPEJACTB OOY4YEHHUS W BOCHHUTAHUS JUIsl CO3JaHUS U OOecredeHUs
GYyHKIMOHUPOBAHUS ~ ILIEHTPOB ~ 0Opa3oBaHUS  €CTECTBEHHO-HAyYHOU
TEeXHOJIOTUYeCKoW HampaBieHHocTu «Touka pocta» B 001eo0pa3zoBaTeIbHBIX
OpraHU3alugX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTM M MallbIX Topojax
(ITpunoxxenrie Ne 6), NpUMEpPHOr0 THUIOBOTO WHPPACTPYKTYPHOTO JIUCTA,
onpezaensiemoro denepabHbIM OIIEPATOPOM, U HACTOSAIINUX PexomeHnanui.

B pamkax ocHameHus —001me00pa3oBaTENbHBIX ~ OpPTaHU3AIUi  MpU
dbopmupoBaHun WHPpPACTPYKTYpHOTO JMCcTa CcyObekT Poccuiickoit denepanun
BIIpaBE€ BBIOpaTh CTAaHAAPTHBIA WM TPO(PUIBHBIA KOMIUIEKT OOOpYJAOBaHMS,
MPECTaBICHHBIA B MPUMEPHOM TIepeyHe 000pYI0BaHUSI, PACXOIHBIX MaTEpPHAJIOB,
CpeACTB OOydeHHss M BocnuTaHus s ocHamieHus LlentpoB «Touka poctay
(ITpunoxxenne Ne  6). [l  MaJOKOMIUIEKTHBIX  OOIIE00pa30BaTEIIbHBIX
opraHM3aImii' 00beM SIMHHI] CPEACTB O0YUCHHS M BOCIHTAHHS (OPMHUPYETCS B
MEHBIIIEM KOJUYECTBE.

! MatokoMIIekTHO#H 0611e06pa30BaTeIbHON OpraHu3amyeii B paMKax peaansalii MEpONPUSTHIi M0 CO3JAHHI0 U
(hYyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON W TEXHOJOTMYECKOH HAIMpaBICHHOCTEH MpPHU3HAETCS
o0meoOpa3oBaTenpHasl OpraHW3aNys, YHUCICHHOCTh KIIACCOB-KOMIUIEKTOB B KaXIOW W3 Mapauieneil KOTOpou
COCTaBJISICT He OoJiee | eMUHUIIBL.



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

[TpodunbHpIli  KOMIUIEKT 0OOpyAoBaHus obOecneunBaeT 3hPeKTUBHOE
JOCTHXKEHHE 00pa30BaTENbHBIX PE3yJbTaTOB O0YyYalOUMMUCA [0 IporpaMmmam
€CTECTBCHHO-HAYYHOM W TEXHOJIOTUYECKOM HANPaBICHHOCTEW, BO3MOXHOCTH
yIIyOJIEHHOTO M3YYEHHUS OTACIBHBIX IPEIMETOB, B TOM YHCIE A (popMUpOBaHUS
U300peTaTeNIbCcKOro,  KPEaTHMBHOTO, KPUTHMUYECKOTO  MBIIUICHUS,  Pa3BUTHS
(GYHKIIMOHATIBHOW TPAMOTHOCTH y OOY4YaroIIMUXCS, B TOM YHCIE €CTECTBEHHO-
HAay4YHOU ¥ MaTEMATUYECKOU.

I[Ipu dopmupoBanur HHPPACTPYKTYPHOTO JHUCTA U3 MPOPUIBHOIO
KOMIUIEKTa B 0053aTE€IbHOM IMOPsJIKE 00eCcTIeunBaeTCsl BEIOOP CPeACTB OOyUEHUs U
BOCIIMTAHUS HE MEHEe YeM IO TpeM y4deOHbIM npeameraM («Duzukay, «Xumus»,
«buonorus») u KoMmbploTepHOro obOopynoBaHus. OcTaBimMecs IO HUTOram
orpesesieHus] 00s3aTeIbHOTO 00O0PYAOBAHUS CPEJCTBA, MPEILyCMOTPEHHbBIE IS
ocHaulenust lLlentpa «Touka pocra», pacnpeenstoTcss Ha HpUoOpeTeHue
JOTIOJIHUTEIBHOTO O0OpY/OBaHUS, BXOJALIETO B IIEpeYeHb OOOPYIOBaHMA,
pPacxXoAHbIX MAaTEpPHANIOB, CPEACTB OOydYeHUS U BOCIHUTAaHUSA MNPO(UIBLHOTO
komruiekTa ([Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIAIIUSIM).

[Ipu BBIOOpPE AOMOIHUTEIBHOIO O0OPYJOBaHUS TAKXKE CIEIYET YYUTHIBATH
cnenuuKy W NOTPEOHOCTH OTpacieil SKOHOMUKH cyObekTa Poccuiickoit
denepanum.

Pernonaneuslii KOOpZAHUHATOP o0ecreynBaeT COIIACOBAaHUE
c(OPMHPOBAHHOTO B COOTBETCTBUU C THUNOBOW (HOpMON HHPPACTPYKTYPHOIO
mucra ¢ @DenepanbHbIM  ONEPATOPOM B  COOTBETCTBUU C  PETJIaMEHTOM,
omnpenensieMbM deepanbHbIM ONEPATOPOM.

[Ipy HampaBieHMM Ha COIVIACOBaHUE HWHQPACTPYKTYpPHOrO  JIUCTA,
COJEpKAIler0  CTaHJAPTHbIE  KOMIUIEKTbI, PervoHanbHbIi  KOOpAMHATOP
npenoctasisiet (o Gpopme dDenepanbHOro onepaTopa):

- TOATBEP)KJIEHUE OTCYTCTBUS B COOTBETCTBYIOIMX 00pa3oBaTEIbHbBIX
OpraHM3alMsIX, OCHAIIEHHE KOTOPBIX IJIAHUPYETCS, 00OPYIOBaHMs, PACXOIHBIX
MaTepuaioB, CPEACTB OOy4deHUsT M BOCHHUTAHMUS, YKa3aHHBIX B IEpeyHe
CTaHJAAPTHOTO KOMILJIEKTA;

- moaTBepXKJaeHue Hamuuus (b0 oOecrneueHre HalIuydus 10 MOMEHTa
ocHamieHus LlentpoB «Touka pocTtay) yCJIOBUHN NJi XpaHEHUS M HCIOJIH30BAHUS
XUMHUYECKUX PEAKTHBOB, B TOM YHCJI€ HEOOXOAUMOIro OOOpYyIOBaHUS, BKIOYas
mKad BBITSHKHOW MAaHOPAMHBIA M MIKad A7 XpaHEHUS XUMHUYECKUX PEaKTHBOB
OTHEYINOpHbIN, corigacHo IlepeuHio cpeacTtB oOydeHuss U BOCIUTAHUS,
HEOOXOIMMBIX JIJIS peann3alui 00pa3oBaTebHBIX MPOTPaMM Ha4aIbHOTO OOIIIETO,
OCHOBHOTO 0O0IIIET0 # CpeaHero oO0mero oOpa3oBaHUs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCJIOBHSIM  OOydYeHHs, HEOOXOIMMOTO TMpPH  OCHAIIEHHUH
0011e00pa3oBaTeNbHBIX OpPraHU3alil B IENIX peanu3aliud MEPONPHUITHIA 0
CONICUCTBHIO CO37aHUI0 B CcyObekTax Poccmiickoit ®Denepanuu (Ucxons u3



IPOTHO3UPYEMOM  MOTPEOHOCTHM) HOBBIX MECT B  00IIe00pa3oBaTeIbHBIX
OpraHu3alusaX, YTBEPKIACHHOMY IMpukazoM MunHnpocenienus Poccun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpaszoBaTenbHble OpraHu3alui, Ha 0a3e KOTOPBIX CO3JAIOTCS U
bynkunonupyor  Ilentpsr  «Touka pocTta», [ODKHBI — COOTBETCTBOBATH
JEUCTBYIONIUM TPEOOBAHUSIM K YCTPOUCTBY, COJCPKAHUIO U OPraHU3alUU PeKUMa
paboThl 00pa30BATENBHBIX OPTAHU3AIMN U MHBIM HOPMATUBHBIM MPABOBBIM AKTaM,
OTIPEICISIIONTUM  TPEOOBaHUSI K OpTaHW3alldd OOIIET0 W JAOMOJTHUTEIBHOTO
oOpa3oBaHUs IETEH.

[Tomemenust (pyHKIMOHATBHBIE 30HBI, B TOM 4YHCIE Y4eOHble KAaOMHETHI
¢uzukn, xumuu, 6uonorun) Llentpa «Touka pocTay peKOMEHIyeTCs pacroyaraTh
B IIpe/ieNIax OJJTHOTO 3/JaHUA.

[IpoektupoBanue, 30HupoBaHue nomemieHud LlenTpoB «Touka pocta» u
ONPENENICHUE AU3aliH-PEIICHUI OCYLIECTBISETCS C YY4E€TOM pPYKOBOJACTBA IIO
MPOCKTUPOBAHUIO TIEHTPOB «Touka pocTa», yTBepxkAaeMoro deaepalbHbIM
OIIEPaTOPOM.

[Ipu mpoexTupoBanuu, 30HUpoBaHnu nomMemennii Llentpo «Touka pocta»
CIIEyeT YYHUTBIBATb OCOOEHHOCTH OOOpYAOBAaHHUSA, PACXOJHBIX MaTEpHaJIOB,
CpeacTB  OOy4YeHHMs M BOCHHMTAHHUSA, KOTOPbIM OyJeT oOecnedyuBaThbCs
oOpa3oBaTeibHasi OpraHu3alysl.

[Ipoext  30HmpoBanms  mnoMemeHni  llentpoB  «Touka  pocrta»
npexacrasisgercss DeaeparbHOMY OMNEPATOPY OJHOBPEMEHHO C MPEICTABICHUEM
UH(PPACTPYKTYPHBIX JIUCTOB.

4. Opranusauusi 00pa3oBaTebHOH 1eATEIbHOCTH

OOpazoBaTenbHas JAeSATENBHOCTh Ha 0a3e 1eHTpoB «Touka poctay
OCYIIECTBIISIETCS] IO 00pa30BaTEIBHBIM MIPOTpaMMaM OOIIErO U JTOTIOJHUTEIHLHOTO
oOpa3oBaHUs.

TpebGoBanus k QopMary opraHu3anud o00pa30BaTENbHON JESITEIBHOCTH
PETYIUPYIOTCS HACTOAMUMMU PexomeHmanusiMu U MHBIMH UH(POPMAIIMOHHBIMHU |
MeToauyeckumu Marepuainamu denepanbHOro oneparopa.

Hanpagnenus peanusyembix ¢ Ucnonb3oBaHueM pecypcoB LlentpoB «Touka
pocTa» mOporpaMM  ONPEACNSIIOTCS B COOTBETCTBUM €  METOJWYECKUMU
MaTepuajlaMi M PEKOMEHJIAIMSIMH, YCTAaHABIMBACMBIMU U aKTYyaJHU3UPYEMbIMHU
denepanbHBIM OIEPATOPOM.

Ha o6aze m1entpoB «Touka pocrta» oOecrneunBaeTcs peaau3aius
oOpa3oBaTeIbHBIX  MPOTPAaMM  €CTECTBEHHO-HAYYHOM UM  TEXHOJOTHYECKOM
HaIpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUAMH
3aKOHOJATEIhCTBA B cdepe o00pa3oBaHWsi W € Y4ETOM PEKOMEHIAIHMA
denepanpHOro omeparopa. B oOs3aTensHOM mopsiake Ha 0a3e meHTpoB «Touka
poctay 00ecleuyuBaeTCsi OCBOEHHE OOYYaIOUUMHUCS Y4YEOHBIX IPEIMETOB
«Duszukay, «Xumus», «buomorus» ¢ UCMONB30BaHWEM MPHUOOPETAEMOTO
000pyI0BaHUS, PACXOTHBIX MAaTEPUATIOB, CPEJICTB OOYUCHUS U BOCITUTAHUS.



He menee 1/3 oObema BHEYpOUYHOU AEATEIHHOCTH OOYYAIOIIUXCS JOJKHO
OBITH OPUEHTUPOBAHO HA MOJIJIEP’)KAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTEe 00pa3oBaTENbHBIX MHPOrpamMM, MPU 3TOM OOBEM MPOrpaMm
€CTECTBEHHOHAYYHON HANpPaBICHHOCTH HE MOXKET cocTaBiiATh MeHee 20% oT
oOmiero o0beMa BHEYPOUHOM nedarenbHOCTH. OOpa3oBaTeNbHbIE MPOTPaMMBbI 10
JPYTUM  HalpaBiCHHOCTSM TP HAJIWYUU  BO3MOXKHOCTH  PEKOMEHIYETCs
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpoB «Touka pocTtay.

Pa3pabotka pabouux nporpamm no npeaMeram «Dusuka», «XuUMHUL»,
«buonorusi», y4eOHbIM MpEAMETaAM €CTECTBEHHO-HAYYHOW M TEXHOJIOIMYECKOU
HANpaBJIEHHOCTEH M3 YacTU Yy4yeOHOro IutaHa, (OpMUPYEMOH YyYaCTHUKAMH
00pa30BaTEeNbHBIX OTHOILICHUM, WPOrpaMM BHEYPOUHOW JAESITENBHOCTH H
JIOTIOJIHUTENILHOTO ~ 00pa30BaHUsl  OCYIIECTBISAETCS  001Ie00pa3oBaTeIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3/1al0TCs LHEHTPhI «Touka pocTa», caMOCTOSATENBHO
C YYETOM METOJIUYECKHX MAaTEpUAIOB U peKoMeHaauuii deaepanbHoro oneparopa.
Peanuszanus o0pa3oBareibHBIX MPOTrpaMM JOMOJHUTEIBHOIO 00pa3oBaHUs B
MaJIOKOMIUIEKTHBIX OOLIe00pa30BaTENbHBIX OpraHU3alUsAX OCYIIECTBISETCS IMPH
HAJIMYUU Y OpPraHMU3allMd COOTBETCTBYIOIIMX YCIOBHM. [IJIsI MaJOKOMITJIEKTHBIX
o011e00pa3oBaTeIbHbIX OpPraHU3aluid JIOMYCKAaeTCs OTCYTCTBUE JIMIIEH3MM Ha
JIOTIOJIHUTENbHOE O0Opa3oBaHUE U pPEAM3yeMbIX MPOTrpamMM JIOHNOJHUTEIBHOTO
oOpa3oBaHus.

Pekomenmanuu 1O HKCHONB30BAHHUIO  CTAHJAPTHOIO  KOMILIEKTA
o0opynoBanus Llentpa «Touka pocTa» npu peanu3aluy IpOrpamMm €CTECTBEHHO-
HAay4YHOM M TEXHOJOTMYECKOW HaIlpaBIEHHOCTEN onpeneinieHsl B [Ipunoxenun Ne 5
K HacTosMM PekoMeHauusm.

CompoBokeHUE W METOJMYEeCKoe  OOecleueHHue  UCIOJIb30BaHUs
npodUILHOTO KOMILJIEKTa O0O0OpyJAOBaHUS B 00pa30BaTEIbHOW AESATEILHOCTH
ueHTpoB «Touka pocra» ocymiectsisier OenepanbHbli ONEpaTop.

Metoauueckue maTepuaibl, pa3pabOTKH U HWHbIE MaTepuaibl 10 BOIPOCaM
UCIIOJIb30BaHUSI TPO(HUIBHOTO KOMILJIEKTa O00OpYJI0OBaHUs pa3padaThIBAOTCH,
aKTyaJM3UPYIOTCS U pacrpocTpaHstoTcss PeepanbHbIM ONEpaTOPOM, B TOM UHCIE
C TMPUMEHEHHEM COBPEMEHHBIX MeJIua MHCTPYMEHTOB (BUIEO, BeOMHAp,
myOuKaIm).

@denepalibHBIM ~ ONEPATOPOM HA PETYJISAPHON OCHOBE 0OecreYrBaeTCs
MPOBEICHUE METOAMYECKUX M OOy4alollUX MEpONpHUsATAA 10  BOMpPOCaM
opraHuzauuud oOpazoBaTenbHOoro mnpounecca B lLlentpax «Touka poctay c
npUMEHEHUEM NPO(UIBLHOTO KOMIUIEKTa 000pYA0BaHMS, OKa3aHUE METOJINYECKON
NOMOIIM  TpU  pa3paboTke  y4yeOHBIX  MaTepuaioB,  3aJaHuid IS
COBEPILIEHCTBOBAHUS MPAKTUYECKON MOJArOTOBKH OOYYalOIIUXCA MO Y4YEOHBIM
npeaMeTaM, KypcaM BHEYPOUHOU AESTENbHOCTH, JOMOJHUTEIBHOTO 00pa30BaHUs
JETEN.

[legarornyeckue pabOOTHUKH, OCYIIECTBISIONINE JEATENbHOCTh Ha 0ase
entpoB «Touka poctay ¢ NOpuUMEHEHHEM NPOPUIBLHOTO  KOMILIEKTa
o0OpylOBaHUs, MPOXOAAT OOy4deHHe M0 MporpaMMaM JIOTOJHUTEIHHOTO
npodeccuonanbHOTO 00pa3oBaHusi (KypChl TOBBIIMIEHUS KBATH(UKAINKA) U3
®enepanpHoro  peectpa nporpamm  JII1O. [loBeimenne  kBanuduKamum



MeJIarOrMIeCKUX paOOTHUKOB OCYIIECTBISIETCS HE PEKEe OJTHOTO pa3a B TPH roja.
5. Opranu3zanMoHHO-METOANYECKOe CONMPOBOKIAEHNE U UCIIO0JIb30BaHHUE
WHOM CO3JaHHOM B paMKaXx peajin3aluid HAMOHAJIBLHOI0 MPOEKTA
«Oo0pa3zoBanue» HHPPACTPYKTYPHI

B nemax KOMIIEKCHOTO CONMPOBOXAEHUS AesTeabHOCTU LleHTpoB «Touka»
denepa’abHBIM ONEPATOPOM OOECTIEUMBAETCS OCYIIECTBICHUE IMyOJHMKAIUNA U
OOHOBJICHUSI METOJIWYECKUX MaTePUAJIOB, BKJIIOYAIONMNX YIEOHO-METOIMUCCKHE
MaTepuaibl  (MHCTPYKIIMHM, METOJAMYECKHE  TMOocoOus, HWH(POPMAIMOHHBIC
MaTepuabl,  NEPEeYHU  PEKOMEHAYEMBIX  JIUTEPATypHBIX  HCTOYHUKOB,
BHUJICOMATEpUAIBl W JIp.), a TaKXKe MaTepuaabl IO UTOTaM MPOBEACHUS
Meponpusatuid denepanbHOro omneparopa (BeOMHapbI, CEMUHAPBI, KOH(PEPEHIUH,
COBELIAHUSA U JIP.).

st neparornueckux padotnukoB LlentpoB «Touka poctay denepanibHbIM
orepaTopoM  OOeCleYuBaeTCAd IMPOBEACHHE TEMATUYECKUX BEOMHApPOB W
o0pa30oBaTeNbHBIX MEPONPUATHI, HANPABICHHBIX HA pPa3bsCHEHHUE BOIPOCOB
peanuzanuu oOpa3oBaTeNbHBIX MporpamMMm Ha 0Oasze llenTpoB «Touka pocta» ¢
pUMEHEHUEM TPOPUIBLHOTO KOMILIEKTa 000PYy10BaHMUS.

Jiist PernoHanbHBIX KOOPAMHATOPOB U PYKOBOANIUX paboTHUKOB LleHTpoB
«Touka poctay  denepanbHblii  omepaTop  OOECIEYMBAET  IPOBEICHHE
TEeMaTUYECKUX BEOMHAPOB, HAMPABJICHHBIX Ha JOMOJHUTEIBHOE Pa3biCHECHUE
BOIIPOCOB, OTHOCSIIMXCSI K MCIOJHEHUIO KOMIUIEKCOB Mep (HOpPOKHBIX KapT) IO
co3manuio W (¢yHkuuoHupoBaHuto llentpoB «Touka pocTay, TOCTUKEHUIO
YCTAHOBJICHHBIX TIOKa3aTened (QYHKIMOHUPOBAHMS, WCIOJIB30BAHUIO HWHOMU
CO3JaHHOW B paMKax pealu3aluyd HalMOHAJIBHOTO TmpoekTa «OO0pa3oBaHUE»
UH(PACTPYKTYPBHI.

B umemsax oa¢dexkTuBHON OpPraHU3aIlMOHHO-METOAMYECKON  IMOICPKKH
co3ganusi u (QyukimonupoBanus llentpoB «Touka pocTay Ha TEppPUTOPHUH
cyorektoB  Poccuiickoit ~ ®enepanuu  PermoHanbHbIM  KOOPAMHATOPOM
oOecrieynBaeTCs BOBJICYCHHE JETCKUX TEeXHOMapkoB «KBaHTOpuym», IEHTPOB
ndpoBoro odpazoBanus aerelt «IT-kybOy», KIIFOUYEBBIX IEHTPOB JOTIOJIHHUTEIHHOTO
oOpazoBanus «Jlom Hay4HOI KoJutaboparuu» B aestenbHOCTh LlenTpoB «Touka
pocTa» B cieayromux ¢popmarax:

1. TIlpoBeneHue COBMECTHBIX MEPONPUSATUNM IS OOydYaromuxcs |
MeJarornueckux pabOTHUKOB 00I1e00pa30BaTe/IbHBIX OpraHu3aluii, Ha 0ase
koTopbix co3patorcs Llentprl «Touka pocTtay (oOyyaroliue ceMHUHApbl U MacTep-
KJIaCChl MO BONPOCAM HCIOJb30BaHUSI O000PYyIOBaHUsS, CPEICTB OOydeHUsS U
BOCIIUTAHUS; METOAMYECKUE MEPONpPUATHS 10  BoIpocaM  pa3paboTKH,
COBEPIICHCTBOBAHUS W BHEIPEHUS] TMPOTPaMM JOMOJHUTEIIBHOTO 00pa30BaHUS
€CTECTBEHHO-HAYYHOW M  TEXHUYECKOW  HANpaBICHHOCTH,  OpraHU3aluH
BHEYPOUHOU ACATEIHHOCTA OOYYAIOIINXCS;, WHANBUIYATbHBIE KOHCYIbTAIIUN JISI
MeJarOrMIeCKuX paOOTHUKOB, B TOM YHCJIE B PEKUME OHJIANH; 3aHATHS IPOCKTHOM
JIEATEIIbHOCTHIO; KOHKYPCHBIE U COPEBHOBATEIbHBIC MEPONPUSITUS ISl JIETe U

Ip.).



2. Oprasumzaunuss M Yy4acTHE B PETHOHAJIBHBIX M MEKPErHOHAJIbHBIX
KoH(pepeHusax, decTuBaiiax, ¢opymMax 1o OOMEHY OIbITOM paboThl Ha
BBICOKOOCHAILICHHBIX YUYEHUKO-MECTAX, B TOM YHUCJIE MO0 PEAIN3AUNH MPEIMETHBIX
obnacteii  «EcrecTBeHHOHayuHble  TpenMeTb», «ECTeCTBEHHbIE  HAyKW»,
«Marematuka u wuHbopmaTtuka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«Texnonorus», a TakkKe MPOorpaMM JOMOJHUTEILHOTO 00pa30BaHuUsl €CTECTBEHHO-
HAYYHOM U TEXHUYECKON HAPABJIECHHOCTEH.

3. YyacTue permoHaldbHbIX KOOPAMHATOPOB, mnpencrasurenci LleHTpoB
«Touka pocTa» U MHBIX LIEHTPOB, PYHKIMOHUPYIOUINX HAa TEPPUTOPUU CYOBEKTa
Poccniickon @enepanun, B Meponpuatusax dOenepanbHOro oneparopa.

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

4. Opranuzanus 1 y4acTve B IpOBEIeHUHU MH(GOPMAIIMOHHBIX KaMIIaHUH 110
NOMYJISIPU3allid  HAllMOHAIBHOTO TpoekTa «OO0pa3oBaHHE» HAa TEPPUTOPHUH
cyobekToB Poccuiickoit denepannu, B TOM 4YUCie COOBITHSIX, MPOBOAUMBIX IS
KOHCYJIbTAIlIHOHHOTO COIPOBOXACHUSI POAUTENCH (3aKOHHBIX NpPEICTaBUTEIIEH)
oOyyarommxcss O BO3MOXHOCTAX Ul Pa3BUTHS CHOCOOHOCTEM M TaJlaHTOB HUX
JeTe, NpopecCHOHANbHON OPHUEHTAUUMU U YCHEIIHOTO OCBOECHHUS OCHOBHBIX
o0Opa3oBaTeNbHBIX NPOTrpamMM 0011Iero 00pa3oBaHusl.

5. PazpaboTtka, yTBepXkAEHUE W pealu3alus CETEBbIX O00pa3oBaTEIbHBIX
IpOrpamMM € MCHOJIb30BAaHUEM BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JJaHHBIX B
cyosekre Poccuiickoit ®enepanud B paMKaxX ~HAlMOHAJIBHOIO  IPOEKTa
«O0Opa3zoBaHue», B TOM YHUCJIE COBMECTHO C JIETCKUMU TEXHOMAPKAMHU
«KBaHTOpHYMY.

6. Bomieuenue oOyuarommxcs o0Ie00pa30BaTeIbHBIX OpraHU3alvi, Ha
0a3ze koTopweix co3matorca U GyHKuuoHuUpyrT ILlentper «Touka pocta», B
pa3nuuHble (POpPMBI COMPOBOXKACHHUS M HACTABHUYECTBA C HCIOJIb30BaHUEM
KaJpOBBIX PECYPCOB, 00€CNEeYMBAIOUIMX PaOOTy BBICOKOOCHAIIEHHBIX YUYEHUKO-
MECT, CO3JaHHBIX B cyObekTe Poccuiickoit denepaniuu B paMKax HallMOHAIBHOTO
npoekta «OOpa3zoBaHHe» C Y4YEeTOM METOJOJIOTMH  (II€JIEBOM  MOJIEIN)
HaCTaBHUYECTBA  OOy4aroUIMXcs A OpraHu3auuid,  OCYUIECTBIISIOIIUX
00pa30BaTeNbHYI0 JAEATEIBHOCTh MO 00I1e00pa30BaTENbHBIM, JTONOJHUTEIbHBIM
oOmeoOpa3oBaTebHBIM M [porpaMMaM  CpeJHEero  npogeCCHOHAIBHOIO
oOpa3oBaHus, B TOM YHCJE C NMPUMEHEHHUEM JIyYIUX MPaKTUK OOMeHa OMbITOM
MEXIY 00y4aroMMUCH.

Hentpet «Touka pocra» HCHONAB3YIOT HUHOPACTPYKTYPY U KaJIpOBbIe
pecypcbl  neTckux —TexHomapkoB «KBaHTOpuym», co3qaBaeMblXx Ha 0ase
o011eo0pa3oBaTeNbHbIX OpraHU3aluid, A7 pa3BUTUS MPOEKTHOM NEATEIbHOCTH
oOyuaroruxcs. Ilegarormueckue  pabotnuku  llentpoB  «Touka  pocray
00ecneurnBaOT y4yacTHEe OOYYAIOIIUXCS B MEPONPHUITHUSIX JETCKUX TEXHOMApKOB
«KBaHTOpHYM» C yZaJIeHHBIM HCIIOIb30BaHUEM 00OPYIO0BaHMS, CPEICTB 00YUCHHUS
Y BOCIIUTaHUsA, a TAKXKE NPUHUMAIOT YYaCTHE B OPTaHU3yEMbIX MU CEMHUHApaXx IO
neMoHCcTpammu  3(G@GEKTUBHOTO  OMbITA  peanu3anud  00pa30BaTeIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOTMYECKON U MHBIX HANPABICHHOCTEW CPEAU MHBIX



00111e00pa3oBaTeNbHBIX OPraHU3alUi, PaClONI0KEHHBIX HA TEPPUTOPHH CYObEKTa
Poccuiickon @enepanum.

PernonanbHbIM KOOpPAMHATOPOM Ha Tepputropun cyowekta Poccuiickoi
®enepaunn  obecrieuynBaeTcsi paboTa MO MOAJAEPXKKE 00I1e00pa3oBaTeIbHbBIX
OpraHM3alvii, TOKa3bIBAIOIIMX HU3KUE O0Opa30BaTENbHBIE PE3YJIbTaThl, C
UCIOJIb30BaHUEM HMH(PACTPYKTyphl U KaapoBoro odecrneueHus Llentpos «Touka
pocTta» B paszauuHbIX (opMarax (COBMECTHas peaiu3anus o0pa30BaTEIbHbBIX
IporpaMM, MpoBeACHHUE O0yUYaIOIUX MEPOIPHUITHI, CEMUHAPOB, KOHCYJIbTALIUN U
np.).

IIpn mpoBenaeHUM pa3IUYHBIX MEPONPUATHUH, CBA3AHHBIX C pealu3alnuei
HallMOHAJIBHOrO MpoekTa «OO0pa3oBaHME», HCIOIb30BAHUEM COOTBETCTBYIOIIEH
UH(PACTPYKTYPHhI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJIKHO OBITH 00ECTIEUEHO
uX HMH(POPMAIMIOHHOE COMNPOBOXKACHHE, B TOM YHCIE B CPEACTBAX MAacCCOBOMU
uH(pOpMalluU, COLMANbHBIX CETIX, Ha cailTax oOpa3oBaTeNbHBIX OpraHU3aIUil C
UCITIOJIb30BAaHUEM (dupmeHHON CUMBOJIMKH HAIlMOHAJIBHOTO IIPOEKTa
«O6pa3zoBaHUE».

Nudpopmanusa o6 ydactum llentpoB «Touka pocTta» B MEpONPUATHUAX
HampaBisiercss  DenepanbHOMY — omepaTtopy B paMKax — €XEKBAapTaJbHOIO
MOHUTOPUHTA.

6. TpeooBanus k punancosomy odecneuyenunro Llenrpos «Touka
pocra»

®duHaHcoBoe obOecrnieueHue (¢GyHkiuroHnupoBanusi LlentpoB «Touka poctay
BKJIFOUAET 3aTpaThl B COOTBETCTBUHM ¢ OOMMMH TPeOOBAHUSAMHU K OMPEICICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE TOCYJapPCTBEHHBIX (MYyHHUIUTIATBHBIX) YCIYT B
cdhepe TOIMIKOILHOTO, HaYaJIbHOT'O O0IIEro, OCHOBHOT'O OOIIEro, CpeIHEero o0IIero,
cpenHero mnpoecCHOHANBHOTO O00pa30BaHUS, JOMOJIHUTEIHLHOTO OOpa30BaHMs
JIeTEN U B3POCIBIX, IOMOJHUTEILHOTO MPO(ECCHOHATEHOTO 00pa30BaHUs AJIs JIUII,
UMEIOIUX WM TOJy4YalIllux cpeaHee mnpodeccuoHalbHOe 00pa3oBaHUE,
poeCcCHOHANLHOTO 00yUYeHHUs, MPUMEHIEMBIMH TIPU pacdeTre o0beMa CyOCHanu
Ha (prHAHCOBOE OOECTIEYeHHE BHITIOJHEHHUS TOCYIapCTBEHHOTO (MYHHUIIUIIATBLHOTO)
3aJlaHds Ha OKa3aHHWe TOCYJapCTBEHHBIX (MYHHIIUTAIBHBIX) YCIYT (BBITOTHEHHUE
paboT) TrocymapCTBEHHBIM (MYHHIIMIAIBHBIM) YYPEIKICHUEM, YTBEPIKICHHBIMHU
npukazoM MunnpocBemenus Poccun ot 20 HosiOps 2018 1. No 235 w
BKJTFOYAIOIITUMHU B TOM YHCJIE:

- oImjlaTy TpyAa TMeAarorudeckux pabOTHUKOB 0011e00pa3oBaTeIbHOM
opraHuzanuu, odecneunBaromumx pyHkiuonuposanue LleaTpos «Touka poctay;

- MpUOOpETeHNEe JOCTATOYHOTO 00beMa OCHOBHBIX CPEJICTB U MaTepUAThHBIX
3armacoB, B TOM YHUCJI€ PACXOJHBIX MAaTEPHAJIOB, NJisi OOECICUEHUsS pean3aIluu
oOpa3oBaTeNbHBIX TPOrpaMM B O0OBEME, HEOOXOIUMOM IS HEMPEPHIBHOU
peannzanuu 00pa3zoBaTeIbHOTO MPOIIECCa;

- obecneueHue  TeKylled  ACATENBHOCTH  0011e00pa30oBaTEeNbHOM
OpraHM3alMU Mo 00eCTIeYeHNI0 00Pa30BaTEIBLHOTO MPOLIECCa.



[Ipu dopmupoBanun Orompkera cyobekra Poccuiickoit ®enepanuu
(MecTHOTO OIO/KETa) HAa OdYEpEeNHOW ToJ W IUIAHOBBIA MEpUOa HEO0OXOAMMO
npeaycMaTpuBaTh OO/DKETHBIE aCCUTHOBAaHUS B 00beMe, HEOOXOIUMOM st
¢unancoBoro obecnieuenus pynkimonupoBanus Llentpo «Touka pocta», B TOM
qHcIIe ¢ YYETOM COOTBETCTBYIOUICH WHACKCALIUY.

7. 3akjJ0uuTeIbHbIE M0JI0KEHNUS

[Ipu peanuzaruu MEpONPUATHN B LENAX CO3AaHUS W (HYHKIIMOHUPOBAHUS
[HentpoB «Touka pocta» cyObekT Poccuiickoii ®enepauuu o00eCeUHBAET
coOmroieHne TpeOoBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA U
3aKOHOJATEIbCTBA O KOHTPAKTHOW cHUCTEME B cepe 3aKylmoK TOBapoB, paodorT,
YCIIYT JJI 00eCneYeH s TOCYAApCTBEHHBIX 1 MyHUIIMIIATBHBIX HYK/I, B TOM YHUCJIE
B YacTu oOecrieueHus: MOBBIMIEHUS d(P(HEKTUBHOCTH, UCKIIOUEHUS OTPaHUYCHHUS
Kpyra  IOCTaBIUIMKOB M  TIOCTaBIsIEMOrO0  OOOpYIOBaHHUsS,  IOBBIIMICHUS
PE3yJIbTaTUBHOCTH ~ OCYILIECTBICHMSI 3aKyNOK, OOECleYeHus MpO3pavyHOCTH,
MPEeIOTBPAIICHUS! KOPPYIIIUU U APYTUX 3JI0YNOTPEOICHUI.

[Ipu ocymectBiennn cyobektamu Poccuiickoit @Deaepanuu  3aKyrok
TOBapoB, pabOT, YCIyr C LEeJbl0 MNPUOOpPETeHHs OO0OPYIOBAHMS, PACXOJHBIX
MaTepHayioB, CPEJICTB OOyYeHHUS W BOCIUTAaHUA B IeNsIX coszaanust LleHTpos
«Touka pocta» 3a cuer cyOocuauu u3 ¢eaepaibHOro OroKeTa OrKeTaMm
cyorexktoB Poccuiickoit ®enepanuu  Ha  COPUHAHCHUPOBAHUE  PACXOJHBIX
o0s13aTenbeTB CyObekTOB Poccuiickoit denepanuu:

- obOecrnieunBaeTCsl LIEHTpAIM3alUsd 3aKyNOK B MOPSAKE, ONPEAEICHHOM
nyHKTOM 7 ctaTbu 26 denepanbHoro 3akoHa «O KOHTpPaKTHOU cucTeMe B cepe
3aKyNoOK, TOBapoB, paldOT, yciIyr uisi O0O0ecHedyeHHs TOCYHapCTBEHHBIX H
MYHULHUNAIBHBIX HYXKI»;

- MPUMEHAETCS HAlMOHAIBHBIM PEXKUM B COOTBETCTBUU C TPEOOBAHUSIMU
cratbu 14 @enepanbHoro 3akona ot 5 anpens 2013 r. Ne 44-®3 «O KOHTpaKTHOI
cucteMe B cdepe 3aKynmoK ToBapoB, paboOT, yciayr g oOecredeHus
roCyJapCTBEHHBIX U MYHULIMIATbHBIX HY XK.

Kpome Toro, mpu ocCymecTBICHHN 3aKylnoK cyObekTamMu Poccuiickoit
denepaluu JOIKHBI OBITh YUTCHBI:

- TIOJIOXKEHUsA nocTaHoBiieHus [IpaBurenscrBa Poccuiickor denepanuu Ot
03.12.2020 Ne 2013 «O MUHUMQJIBHOW [0OJE€ 3aKyllOK TOBAapOB POCCHICKOIO
MPOUCXOXKIICHUSD;

- monoxeHus nocraHosieHus IlpaBurenscrBa Poccuiickon ®enepanun
or 03.12.2020 Ne 2014 «O MuHHUMaIBbHOM OO0fA3aTENBHONW JOJIE€ 3aKYIOK
POCCHIICKHUX TOBapOB U €€ JOCTUKEHUHU 3aKazuukom» (BMecte ¢ «llomoxxeHuem o
TpeOOBAHMIX K COJEPKAHUIO M (opMe OT4eTa 00 00BEMe 3aKYMOK POCCHUHCKUX
TOBApOB, B TOM YHUCJIE TOBApOB, MOCTABIIIEMbIX MPHU BBHIMNOJHEHUH 3aKYIaeMbIX
paboT, OKa3aHWW 3aKyIMaeMbIX YCIYT, OCYIIECTBICHHBIX B IIEJSIX JOCTHIKEHUS
3aKa34MKOM MHMHHMMAJbHOW 00s3aTENbHON JO0JM 3aKyloK, O TpeOOBaHMSIX K
CONEpKaHUI0O  OOOCHOBAHHMA  HEBO3MOXKHOCTH  JIOCTHDKEHUS  3aKa34HMKOM
MUHUMAJIbHON 0053aTeIbHON MO 3aKYNOK POCCHUHCKUX TOBApoOB (B TOM YHCIE



TOBAapOB, TIOCTABJIIEMBIX TIPH BBHIMIOJHEHUN 3aKylmaeMbIX paldoT, OKa3aHWUU
3aKyMaeMbIX YCIYT) OTIEIbHBIX BUAOB, IPHU OCYIIECTBICHHH 3aKyNOK KOTOPBIX
YCTAHOBJICHBl OIPAHUYEHUS JOMYCKa TOBApOB, MPOUCXOASIIUX U3 MHOCTPAHHBIX
roCyapcTB, O MOPSAKE MOATOTOBKH M pa3MEUIEHUsI B €AMHOW MH(POPMALIMOHHOM
cucteMe B cdepe 3aKylmoK TaKhx oTdeTa U 00ocHOBaHUA», «llomoxxeHueMm o
MOPSIAKE, KPUTEPHUSX M TOCIEICTBUU IPOBEACHUS OLEHKHA BBINOJHEHHUS
3aKa3YMKOM OOS3aHHOCTH JIOCTHMXKEHUS MHUHUMAIbHOU 0O0s3aTENbHOU J10JH
3aKyNOK POCCHUMCKUX TOBapoB (B TOM YHCJIE€ TOBAapOB, IOCTABISIEMBIX IIPHU
BBITIOJTHEHUU 3aKyMaeMbIX pabOT, OKa3aHMM 3aKyNaeMbIX YCIYT) OTACIbHBIX
BUJIOB, IPU OCYIIECTBICHUM 3aKYNOK KOTOPBIX YCTAHOBJIEHBI OrPAaHUYCHUS
JIOITyCKa TOBAPOB, MPOUCXOIAIINX U3 HTHOCTPAHHBIX TOCYIAPCTBY ).



KOMILJIEKC

IHpuioxkenue Ne 1

K MeToanyeckuM peKoMeHAalusIM

MEP («JIOPOKHASI KAPTA») I10 CO3JJAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA30BATEJILHBIX OPTAHU3ALIUSIX, PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOI1, U TEXHOJIOT'MYECKOI HAIIPABJIEHHOCTEN

«TOYKA POCTA»
Ne | Haumenosanue meponpusitusi | OTBETCTBEHHBIN Pesynbrar Cpok
VY TBepKICHBI:
— JOJDKHOCTHOE JIMLO B COCTaBe
PETMOHAIBHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOTO
o(uca, OTBETCTBEHHOE 32
CO3J1aHUE U
KIIMOHUPOBAHUE LIEHTPOB .
(ymxn P HeHTP PacniopsiuTenbHbIil akT
«Touka pocray;
PETMOHAJIBHOTO OpraHa
— II0KA3aTeJIN AESITEIbHOCTU .
VICIIOJIHUTEJILHON
1eHTpoB «Touka pocray;
BJIACTH,
- Tuniooe Ilonoxxenue o .
Pernonanbubiii OCYILECTBIISOIIETO HE TI03/1Hee
1. |nestenbHocTH LlentpoB «Touka 2
KOOPJAUHATOP roCyJ1apCTBEHHOE 31 ssuBapst X” rozxa
pocTa» Ha TEpPUTOPUHU
N yrpasieHue B chepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (nanee -
Denepaunu N
pacnopsIUTEIbHBIN aKT
— IIEpPEYECHb
POUB)
00111600pa30BaTEeNbHBIX
OpraHM3aluil, pacoI0KEHHBIX
B CEJIbCKOM MECTHOCTH U
MaJlbIX Topojiax, Ha 6a3e
KOTOPBIX IUIAHUPYETCS
cosnanue Llentpos «Touka
pocTay.
Pernonaneusiii | IIuceMo denepanbHOro Cormacho
) CdopmupoBaH U coriacoBat KOOPJIMHATOD, orneparopa u OTIENBHOM
) UHPPACTPYKTYPHBIH JTHCT benepanbHbII pacropsIUTEIbHBIN aKT y
rpaduxy
omneparop POMB
OOBsBJIECHBI 3aKYITKH TOBAPOB, .
PernonannpHbIi W3Bemenus o He mo3guee 1
3. paboT, yCIIyT ISl CO3JaHus
KOOPAUHATOP IIPOBEJIEHUU 3aKYIIOK anpens X rozxa
entpos «Touka pocra»
CdhopMupoBaHbI IPOEKTHI . .
Pernonaneueiii  |PacnopsautensHelii akT|  He mo3aHee 1
4. | 3onupoBanus LlentpoB «Touka
KOOPANHATOP POIB anpens X roga
pocra»
5 [IpoBeieH MOHUTOPHUHT PadOT PernonanbHbIit ITo dhopwme, 25 aBrycra X roaa,
' I10 MPUBEJCHUIO IIOIA0K KOOPAUHATOP onpenensieMon JlaJiee €KEroTHO

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




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

(YHKIIMOHUPOBAHUSI LIEHTPOB
«Touyka pocra»

MOHUTOPHHTA

TEUYEHUE 2-X JIET




Ipunoxenne Ne 2
Kk MeToau4ecKHM peKOMeH UM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIN
PEAJIN3AIIUU MEPOIIPUATHUM IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPITAHU3AIIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HATIIPABJIEHHOCTEM
«TOYKA POCTA»

MunanMansHOE 3HaUCHUE B

S MunumansHoE Meronuka pacuera
3HAYCHHUE B TOJ] JUIS |MUHUMAJIBHOTO MMOKA3aTels
HaunmeHnoBanue nHIMKaTOpa | 00IIC00pa30BaTEIBHBIX
N . MaJIOKOMIUIEKTHBIX B IICJIOM TI0 CYOBEKTY
(moka3zaTens) OpraHu3aIyii, He L
0O111Ie00pa3oBarenbHbIX| Poccuiickoit denepanuu, B
SIBIISTFOIIAX CSI .
OpraHu3aIHii roj
MaJIOKOMIUICKTHBIMU

YrcieHHOCTh 00YyJaroIIXCst
o0meoOpa3oBaTeNsHON
OpTaHU3AIIH, OCBAUBAIOIINX
IBa 1 Oostee yd4eOHBIX
npeMera W3 4ucia
MpeIMEeTHBIX o0nacTen
«EcTecTBeHHOHay4HbIE
mpeaMeTsl», «EcTecTBeHHBIE CymMa 3HaueHui
HayKn», «MaTeMaTuka u MoKazaTeJist o BCceM 0o01ie-
uHdopmaTuka, 300 100 00pazoBaTeIbHbIM
«O0mIecTBO3HAHKE U (B rom otkpeITHA — 150) [(B rOg oTKpEITHA — 50)| OpraHu3amysAM, Ha 6ase
€CTECTBO3HAHUEY, KOTOPBIX CO3IAOTCS

«TexHomorus» M (WIN) KypChl
BHEYPOYHOI1 e TeTbHOCTH
OOIIEHHTEIIICKTYATbHOH
HaIpaBJIeHHOCTH C
UCIIOJIb30BaHUEM CPEICTB
00y4eHUsT U BOCTIMTAHUS
Llentpa «Touka pocTay
(uenoBex)

LHEHTPBI «Touka pocTa»

YucneHHOCTD 06yqa}oumxc;1

001eo0pa3oBaTeIbHOM o
CyMMa 3Ha4eHU
OpTaHU3AIMH, OCBAUBAIOIINX
IOKa3aTeJs 110 BCeM 00I1e-
JIOIIOJIHUTEIILHBIE

60
(B roxr otkpsITHS — 30)

30
(B rozt OTKpHITHS — 15)

00pa30BaTebHBIM
opraHu3aiusM, Ha 6ase
KOTOPBIX CO3/at0TCS
neHTpol «Touka poctay

2 |oOmeobpa3zoBarelbHbIC
POTPaMMBbI TEXHUIECKOH H
€CTECTBEHHOHAYUYHOU
HAMPaBJIEHHOCTH C
HCIIOJIE30BAHHEM CPEJICTB

’ Hcnonb3oBaHue CPEACTB OOOPYNOBAHMS, OOY4EHHS W BOCIHTAHHS BO3MOXKHO HA BCEX YPOBHAX OBIIEro
0o0pa3oBaHUsT W IEJIeCO00pa3sHO s pealn3alliil YpPOYHOW W BHEYPOYHOW MAEATEIBHOCTH 1O MpOorpaMMam
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTUYECKOW  HampaBieHHocTeidl. Pacder mokasartens mpeaycMaTpUBacT
CYMMHUpPOBaHHE YHCJICHHOCTH OOYYAIOIUXCSA O0IIeo0pa30BaTeNbHON OpraHW3aliy, KaXIbld U3 KOTOPBIX
3aJICiiCTBOBAaH B OCBOCHHM HE MEHEE IBYX IMPEIMETOB, KYPCOB, MUCHHIUIMH (MOMYJICH) €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax peajlu3allid OCHOBHBIX 00mMIe00pa30BaTEbHBIX IPOTPaMM.
VYuurteiBaroTcss y4eOHBIE TIpeAMETHI M3 4YHWCIAa TPeIMEeTHBIX obmactel «MaTtematnka ©u HHGOPMATHKAY,
«OOmIecTBO3HAHNE W €CTeCTBO3HaHME», «TexHonorus», «EcTecTBEeHHOHaydHBIE MPEAMEThI», «EcTecTBEHHBIE
HayKn» W (WIM) KypCchl BHEYPOUHOW MAEATEIBHOCTH, pealu3yeMble C HCIOJIB30BAHMEM CPEICTB OOyUeHHS u
Bocniutanus IlenTpoB «Touka poctay. B ciydae, ecnm B 001meo6pa3oBaTellbHOM OpraHA3any, 001as YHCIeHHOCTh
00y4JaroIUXCsl MEHBIIIe YKa3aHHOTO 3HAUSHUS, 3HAUCHHE TI0Ka3aTells JOJKHO COCTaBIATh He MeHee 80% oT oOmiei
YHCJICHHOCTH 00YYaOLIIXCs;




00y4ueHHMs 1 BOCITUTAHUS
Llentpa «Touka pocta» 4
("gemoBex)

Jons negarornyeckux
paboTtHrKoB nentpa «Touka
pocTay, mpomeAnx o0ydeHue
3 |mo mporpamMmam U3 peectpa 100 100 100
MPOTPaMM HOBBIIICHHS
KBanupukanum GenepanrsHOro
omepatopa’ (%)

*B ciyuae, ecim B 061eo0pa30BaTENbHOM OpraHU3aIiy, 00As YMCICHHOCTh O0YUAIONINXCS MEHbIIE 3HAYCHHS,
YKa3aHHOTO B IIOKa3aresie 1, 3HaYeHHe IOKa3aTels JIOJDKHO cOocTaBlsiTh He MeHee 20% oT oOIei YMCIeHHOCTH
oOyuatormuxcs. s MaJIOKOMIDIEKTHBIX 00Ie00pa3oBaTeIbHBIX OpPTraHU3ali JIOITYyCKAETCsl OTCYTCTBHE JIMIECH3UH
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 «O6
obpazoBanmn B Poccuiickoii ®enepanun» MOBBINIEHUE KBaTU(PHUKAIMK  TMENArOTHUYECKHX  paOOTHUKOB
OCYILECTBIISIETCS HE pPEXe OTHOTO pa3a B TpH roja. IlopplmeHue KBaMM(UKAINK MEIarOrMYecKoro pabOTHHKA
neHTtpa «Todka pocTay 3aCUMTBIBACTCS MPH HAIMYWHM JEHCTBYIOIIETO (C JaThl MIPOXOXKISHMS Ipomuio He Ooixee 3
JIET) yIOCTOBEPEHHUS O MOBBIICHUN KBATU(HUKAIINK IO TPOrpaMMaM, COOTBETCTBYIOLIMM HarpaBieHHOCTAM LleHTpa
«Todka pocTay, WM MPOXOXKICHUH OOydeHHS MO mporpammam (enepaspHOTo omeparopa. TakkKe ydHTBHIBACTCS
HallMYMe y MeJarorudeckux pabOTHHKOB YIOCTOBEPEHHMH O IOBBIIICHMH KBATH(UKAIMU IO NPOTpaMMaM H3
®denepanbHOro peectpa 00pa3oBaTENbHBIX IPOrPaMM AOIOIHUTEIHLHOTO MPO(ECCHOHANEHOTO 00pa30BaHusL.




IIpunoxenune Ne 3
K MeToin4ecKUM peKoMeHIalusiM

Ilepeyenn 001Ie00pa3oBaTEeIbLHBIX OPraHU3aNMii, HA 0a3e KOTOPbIX
IUIAHUPYeETCs co3aanue u pynknuonupoBanue IleHTpoB oOpazoBanus
€CTeCTBEHHO-HAYYHOM M TEXHOJIOIHYeCKOM HanpaBjJeHHocTel « Touka pocra»
B roay B pamkax ¢eaepajbHOro npoexkra «CoppeMeHHasi HIKO0JIa»

HAIUOHAJBbHOI'0O IIPOCKTA «Oﬁpa30BaHHe» B (HawweHoeaHue
cyovexma Poccuiickoti @edepayuu)
Ne | HaumeHoBaHue HaumeHoBanue IOpuanyeckn | YnciaenHoct | MajgoKoMIIeKTHA
n/ | MyHUIMOAJBHOr | 001e00pa3oBaTe/IbH H ajgpec b 00yualo- a1 (na/Her,
n | ooOpa3oBaHusl | Oii opraHM3anum, Ha | 00meoopa3o- uXcst KOJIU4eCTBO
0a3e xoTopoii BaTeJbHOI KJIACCOB-
IUIAHUPYeTCH OpraHu3auun KOMILIEKTOB)
coznanue LlenTpa (mo ycraBy)
«Touka pocra»




Ipunoxenne Ne 4
Kk MeToau4ecKHM peKOMeHIauusAM

Tunosoe Ilojo:xxenue
o IlenTpe 00pa3oBaHusl eCTECTBEHHO-HAYYHO M TEXHOJIOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <waumeHosaHue
odweobpazoeamenbvHoll Opeanuzayuu>

1. OO0mue mMoJI0KEeHUs!

1.1. DLentp o00pa3oBaHusi E€CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOM
HanpaBlIEeHHOCTEH «Touka pocTay Ha 0aze <HaumeHOBaHUE
obweobpazoeamenvHol opeanuzayuu>  (nanee - LleHTp) co3laH ¢ IENbIO
pa3BuTusi 'y  OOydYalOmIUXCS ~ €CTeCTBEHHO-HAYYHOH,  MaTeMaTHYeCKOH,
UHPOPMAIMOHHON TPAMOTHOCTH, (OPMHUPOBAHUSI KPUTUYECKOTO U KPEATHBHOTO
MBIIJICHUS,  COBEPIICHCTBOBAHMS  HABBIKOB  €CTECTBEHHO-HAy4YHOW U

TE€XHOJIOTHYECKON HAIIPaBJIECHHOCTEH.

1.2. TlenTp He sBISETCS IOPUAMYECKUM JIMIOM M JCHCTBYET JJIA
JNOCTHKEHUs]  YCTaBHBIX  LeNell  <waumenosanue  0bweodpazo8amenvbHoll
opeanuzayuu> (nanee — YUpexaAeHHE), a TaKKe B LEJAX BBINOJIHEHUS 3a/1ay U
JNOCTH)KEHMSI  IIOKas3aTeJled W pe3yjibTaTOB  HAMOHAIBHOIO  IPOEKTa
«O6pazoBaHue».

1.3. B cBoenn pesarenpHOcTH LleHTp pykoBoxactByercs @PenepanbHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-03 «O0 06pa3zoBaHuu B
Poccniickonn ®denepanumny, , JDYTUMH HOPMATHBHBIMH JTOKYMEHTaMU
MununcrepcTBa npocsemenuss Poccuiickonn ®denepanuu, WHBIMU HOPMATHUBHBIMU
nmpaBoBbIMM  akTamMu  Poccuiickot ~ @enepaunu, nOporpaMMoOM — pa3BUTHS
<HaumeHOB8aHUe 00WEOOPA306aMENLHOL  Op2aHU3ayuu™>, IUIAHAMH padoTHI,
YTBEPKICHHBIMU yUpeAUTENIeM U HacToss M [lonoxxenuem.

1.4. IeHTp B CBOEW JEATEIBHOCTH MOJUYUHSAETCS PYKOBOJUTEIIO
Yupexaenus (IUpeKTopy).

2. Heau, 3axaun, pyukuuu aesareabHocTu LlenTpa

2.1. OcHoBHOI LEIBIO NEeATEeIbHOCTU Lentpa SABJISIETCSA
COBEpIICHCTBOBAHMWE YCIOBUI JJii MOBBIIIEHUS KayecTBa 0Opa3oBaHMUs,
paciMpeHusi BO3MOXKHOCTEH OO0y4arouuxcs B OCBOCHHUU YYEOHBIX MpPEIMETOB
€CTECTBCHHO-HAYYHOM U  TEXHOJIOTMYECKOW  HAIIPaBJIEHHOCTEW, MPOTrpamMm
JOTIOJTHUTENBHOTO ~ 00pa30BaHMsI  €CTECTBEHHO-HAYYHOM U TEXHMYECKOU
HaIpaBJICHHOCTEW, a TakXKe JJi1 MPaKTUYECKOW OTpabOTKH y4yeOHOro marepuana
1o y4eOHbIM npeaMeTaM «DPusnkay, « XuMus», «buosorusy».

2.2. 3apavamu lleHTtpa sBistoTCS:

2.2.1. peanuzanusi OCHOBHBIX OOIIEOOpa30BATENbHBIX MPOTPAMM [0

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYIHOMH u TEXHOJIOTHUECKON
HalpaBJICHHOCTEH, B TOM UHCJI€ B paMKax BHEYPOYHOW JEATEIHHOCTH
00y4JaroImXcs;

2.2.2. pazpaboTka © peanu3alnus pPa3HOYPOBHEBBIX JOMOJIHHUTEIBHBIX
0011e00pa3oBaTeNbHbBIX ~ IPOrPaMM  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU



HaIpaBJIICHHOCTE, a TaK)Ke€ HWHBIX MPOrpaMM, B TOM YHCJI€ B KAHUKYJISAPHBIN
NEPUO/I;

2.2.3. BOBJIeUCHHE OOYYaIOIIUXCA U TMEJaroruyeckux pabOTHUKOB B
MPOEKTHYIO ESITEIIbHOCTD;

2.2.4. opranu3aiys BHEY4eOHON NEATENbHOCTH B KAHUKYJISAPHBINA MEpUOI,
pa3paboTKa U peaju3alus COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MIPOTPamMM, B TOM
yucie JUisl Jlarepeld, OpraHM30BaHHBIX O00pa30BaTEIbHBIMU OpraHU3alUsIMHU B
KaHUKYJISIPHBIN IEPUOT;

2.2.5. noBbilieHHe  MPOGECCHOHAIIBHOTO  MAacTEpPCTBA  IMEarorMYeCKUX
pabotHukoB  lleHTpa, peanu3yrOUMX  OCHOBHBIE U  JOMOJHUTEIIbHBIC
0011e00pa3oBaTeIbHBIC TIPOTPAMMBI.

2.3. lentp nmua [AOCTIXKEHUS 1€MW BBIMIOJIHEHUS 3a7a4d BIpPaBe
B3aMMOJICCTBOBATH C:

- pa3nu4HBIMU OOpa30BATENbHBIMU OpTaHM3alUsIMU B (OpME CETEBOTO
B3aUMO/ICHCTBUS;

- C UHBIMU 00pa30BaTEIbHBIMU OpPraHU3aIUsIMU, Ha 0a3e KOTOPBIX CO3JaHbI
neHTpsl «Touka poctay;

- ¢ (QenepanbHbIM  ONEPATOPOM, OCYIICCTBIISIIONIUM  (QYHKIUU 110
WHOOPMAITMOHHOMY,  METOJUYECKOMY M  OpPraHU3alMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPHUATUN IO CO3JaHUI0 U (PYHKIIMOHHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM UHCIE€ IO BOMPOCAM TMOBBIIIEHUS KBadu(UKALIUU
MeJarorH4ecKux pabOTHUKOB;

- OoOydYarolmUMHUCS W POJUTENISIMU  (3aKOHHBIMU  TIPEIACTABUTEIISIMU)
oOyyJarommxcsi, B TOM 4YUCJIe ¢ MPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

3. Hopsanok ynpasienus Llenrpom «Touka pocra»

3.1. PyxoBoauTenb YUpeKIeHUs U3JaeT JIOKAIbHBIM HOPMATHUBHBIN aKkT O
Ha3HaueHuu  pykoBomutenss  LleHtpa  (KypaTtopa,  OTBETCTBEHHOrO  3a
GyHKIMOHUPOBAHUE U PA3BUTHE), a TaKKe O co3naHuu LleHTpa u yTBepKaeHHUH
[Tonmoxenue o nesrenpHOCTH LleHTpa.

3.2. PykoBomurenem lleHTpa MOXeT OBITh Ha3HA4Y€H COTPYAHHUK
YupexaeHus U3 yncia pyKOBOSIINX U MEJarOTHYECKUX paOOTHUKOB.

3.3. PyxkoBoaurens LlenTpa o0s3aH:

3.3.1. ocymiecTBIsATh ONEPaTUBHOE PYKOBOJACTBO LleHTpoMm;

3.3.2. npeacraBnATe  uHTEpechl  LleHTpa 1m0 JOBEpEeHHOCTH B
MYHULIMNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3aluiax s
peanvszauuu ueneu u 3anad Llenrpa;

3.3.3. oruntbiBaThCA mepen PykoBoaureneM YUpekIeHHS O pPe3yibTaTax
pabotsl LlenTpa;

3.3.4. BBITIOJHATH VIHBIE 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTaBOM YUPEXKIACHHS, JOJDKHOCTHOM HWHCTPYKIHMEH U
HactosiuM [lonoxxenuem.

3.4. PyxkoBoaurens LleHTpa Bripase:



3.4.1. ocyliecTBIATh pacCTaHOBKY KaapoB lLleHTpa, mpuem Ha padoty
KOTOPBIX OCYIIECTBIISETCS MPUKA30M PYKOBOJIUTEIS Y UPEKICHNUS;

3.4.2. 1O COINIACOBAaHUIO C PYKOBOJUTEIEM YUPEXKICHUS OPraHU30BBIBATH
y4eOHO- BOCIHUTATEIbHBIM Tpoliecc B LleHTpe B COOTBETCTBUM C LENSMUA U
3amadyamu L{eHTpa u OCyIIEeCTBIATh KOHTPOJIb 33 €T0 peAIN3aLUEH;

3.4.3. oCyIlIeCTBIATh MOATOTOBKY OOy4YalOIIMXCS K Y4acCTHIO B KOHKypcax,
OJIUMITUAJIAX, KOHPEPEHIUAX U UHBIX MEPONPUATUAX MO MPODUIII0 HAPABICHUM
nesrtenpHocTH LleHnTpa;

3.4.4. 10 COIVIACOBAaHHUIO C PYKOBOJMTENIEM YUPEXKICHHUS OCYLIECTBISAThH
OpraHW3allMI0 ¥ TMPOBEJACHUE MEPONPHUATHH TIO0 MPOPWII0 HAIPABICHUM
nestenpHocTH LleHnTpa;

3.4.5. oCcylIeCTBIATh UHBIE TTPaBa, OTHOCSIIUECS K JIeITeNbHOCTH LleHTpa n
HE TMPOTUBOpEYAIlME MEJIsIM U BUJAM JIESITEIBHOCTH  0Opa3oBaTEIbHOMN
OpraHu3alnuu, a TAKXKe 3aKoHoAaTeNbCTBY Poccuiickont Penepannm.



Ipuioxkenue Ne 5
Kk MeToau4ecKHM peKOMeHauusAM

PexomMeHaanuu mo MCMoib30BAHUI0 CTAHAAPTHOI0 KOMILICKTA
odopynoBanus IlenTpa «Touka pocTa» npu peanuzanuu NporpamMm
€CTeCTBCHHO-HAYYHOM U TEXHOJOIMYeCKOW HATIPABJICHHOCTEH

[lepeyeHr CTaHAAPTHOTO KOMIUIEKTAa OOOPYIOBAaHUS IS OCHAICHUS
[{enTpoB «Touka pocta» coOpMUPOBAH C YIETOM psJia IPUHITUIIOB, B TOM YHUCIIE:

[TpuHIIMTT MPEEeMCTBEHHOCTH CHUCTeM oOopymoBanus. OOopymoBaHHE aJis
MIPOBEICHNSI YUEHUYECKUX MPAKTUUECKUX PadOT SIBISETCS OOIMUM IJisi YPOBHEH
OCHOBHOTO OOIIEro M cpeaHero ooOiiero obOpa3oBaHus. B cucreme HarisiaHbIX
CpeACTB OOy4YeHUS U JEMOHCTPALMOHHOTO OOOpYAOBaHUS HMEIOTCS 0a30BbIC
AJIIEMEHTHI, OOIKEe JUIsi OCHOBHOIO OOIIEro W CPEeIHero oOuiero oOpa3oBaHUS.
[MudpoBas mnabopaTopus U O00OpyAOBaHHE OOIIETO HA3HAYEHUS IO3BOJISIOT
oOecrieunBaTh JIEATEILHOCTh OOYYAIOMINXCS KaK B OCHOBHOW, TaK M B CTapIlIel
IIKOJIE, 2 B COBOKYITHOCTH C IIU(POBBIMHU JIA0OPATOPUSAMHU 110 (HU3UKE, OMOJIOTHH U
XUMHUHU — TIPAKTUYECKYIO JICSITEIIBHOCTh B pAMKaxX M3yY€HHUS €CTECTBEHHOHAYYHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YpPOBHE.

[IpuHIun coueTanus KJIACCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUU U
croco00B AKCIEPUMEHTAIILHOTO UCCIeI0OBaHuUs sABJeHUI. B coctaB 00opyaoBaHus
BXOMAT KJIACCHYECKHE CpEACTBAa M3MEpeHUs (HampuMmep: JUHAMOMETPHI,
CTPEJIOUYHbIE aAMIEPMETP M BOJBTMETP) M LHUQPPOBBIE NPUOOPHI (HAIIPUMED:
nudpoBbie BeChl, CeKyHI0Mep) U natdyuku. CoOJtoieHue dTOro MpUHIUIIA UMEET
0co00€ 3HaYeHUE AJI1 YPOBHS OCHOBHOI'O OOIIEro o0Opa3oBaHus, MOCKOIBKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CIOCOOAMH U3MEpeHUsS (PU3NYECKUX BEIUYHH,
dbopmupyeTcss TOHMMaHUE MPUHIIMIIOB JEHCTBUS AHAJIOTOBBIX W3MEPHUTEIbHBIX
npubOpoB U obOecreurnBaeTCsl Mepexo]l K HCIOJb30BAHUIO WHCTPYMEHTOB
1M poBoit TabopaTopuu.

[Ipuniun mnpuopuTeTa YYEHHYECKOTO OKCIEPUMEHTA i peaau3aluu
CUCTEMHO-JICATEILHOCTHOTO TOAX0/Aa. Peanu3anus CHUCTEMHO-IEATEIbHOCTHOTO
noaxo/aa B OOyYEeHUM €CTECTBEHHOHAYYHBIM IpeAMeTaM Oa3upyeTcsi B MEPBYIO
ouepelb Ha BOBJICYCHHH OOYYaIOIMIMXCA B TMPAKTUYECKYIO JEATEIHLHOCTH TIO
MPOBEJICHUIO HAOI0IeHUH U onbITOB. [[09TOMY 3HAUMTENBbHAS YaCTh HAOIIOACHUI
U ONBITOB, KOTOpPhIE B TPAAUIIMOHHOW METOJIWKE Tpeajaraiich Kak
JIEMOHCTpAIlMOHHbBIC, TIEPEHECEHbl B pa3psAll ydeHudeckux pabdor. Cremyer
OTMETHTh, YTO B HACTOSIIECEC BpEeMs HM3y4YCHHE (U3HKH, XUMHH W OHOJOTHUH B
OCHOBHOH IIIKOJi¢ W Ha 0a30BOM ypOBHE CTapIIei IIKOJBI OPUCHTHUPYETCS Ha
OCBOCHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH, KOTOpOe HJAET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH y4aluxcs aHAIM3UPOBATh PAa3HOOOPA3HYI €CTECTBEHHOHAYUHYIO
WH(OPMAITUIO ¥ UCIIOJIB30BATh MOJTYYEHHBIC 3HAHUS JUIsl OOBSICHEHUS SBJICHUNA U
MPOIIECCOB  OKPYXKAIOMIETO MHUpPa; TOHHMAaTh OCOOCHHOCTH HCIOJIb30BAHUS
METO/JIOB €CTECTBO3HAHUS [JIl TIOJYYCHHUS HAYYHBIX JIAHHBIX; MPOSIBISTH
CaMOCTOATEILHOCTh CYXJCHUHW W TIOHMMATh POJb HAYKH M TEXHOJIOTHYECKUX
WHHOBAIIMW B Pa3BUTHU OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX MCCIICIOBAHUIN



U UX CBA3b C HAallUM MaTEPHUAIBHBIM OKPYKEHUEM M COCTOSIHUEM OKpYKaroUIeu
cpenbl. OpueHTanus Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTD MPEAIIONIATraeT aKIeHT
Ha METOJIOJIOTHIO HAYKH U HAIPSIMYIO CBA3aHO KaK C OOLIUM YUCJIOM YYCHHUYECKUX
ONBITOB B KypCax €CTECTBEHHBIX HAayK, TaK MW HaNpaBICHHOCTHIO HX Ha
dbopMHUpOBaHUE CAMOCTOSITEIbHOCTH JEUCTBUI MpU NPOBEICHUU HAOIIOACHUM,
VU3MEpPEHUH U UCCIIEOBAaHUM.

Hcnonb3oBaHue CpeACTB HAMISAHOCTHU M y4eOHOTO 000pyIOBaHUS B
y4eOHOM TIPOIIECCE HAMPAaBICHO Ha BBIMOJHEHUS CIEAYIOMMX (DYHKITHI:
o0ecnieunBalOT OoJiee MOJHYI0 U TOYHYI0 MH(POpPMAIKI0O 00 M3y4yaeMOM SIBICHHUH
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TOBBIIICHHUIO KadyecTBa OOYYCHWS,
MIOMOTal0T B MAKCUMAJIbHON Mepe pa3BUTh NTO3HABATENIbHBIE HHTEPECHl yUalUXCS;
MOBBIIIAIOT YPOBEHb HAISAHOCTA M JIOCTYIHOCTH OOYYEHUS; YBEJIMYUBAIOT
00BEM CaMOCTOSTENbHOM pabOThl y4YalIMXCS HA YPOKE U BHEYPOUYHOU
JEATEIIbHOCTH; CO3/IaI0T YCJIOBHUA ISl OPTaHU3ALMHU MPAKTUKO-OPUEHTUPOBAHHOM
IIPOEKTHOM M HCCIEN0BATEIBCKON EATEIBHOCTH; JAOT BO3MOXKHOCTH JIOCTYITHEE
U Tay0Xe pacKkpbIiTh COJAEp)KaHUE Y4eOHOro Marepuana, CIOCOOCTBYIOT
(bOpMHUPOBAHUIO Y YUAITUXCS TTOJIOKUTEIIBHBIX MOTUBOB O0YUYEHUSI.

Baxuenmen wuacteto ocHamenuss lLlentpa «Touka pocray sBisercs
nudposas gaboparopus, NEpeyeHb JaTYMKOB KOTOPOHM MO3BOJSET HMCIOJIb30BATh
3Ty JabOpaTopui0 MPU M3YYCHUH (PU3UKH, XUMUU W Ouojorud. BBeneHue B
IIKOJBHBIA JKCIEPUMEHT HUQPPOBBIX MATUUKOB MJI PETUCTPALMU Pa3JIUUYHBIX
BEJIMYMH U BO3MOKHOCTH HCIIOJB30BaTh KOMIBIOTEP (CMapT(OH WM TIIAHIIET)
JUTSL pacdyeToB U O(POPMIIEHUS PE3YJIHTATOB OIMBITOB, O3BOJISET MEPEHTH HA HOBBII
KA4YE€CTBEHHBIN YPOBEHD IPOBEICHUS U3MEPEHUI, YIIPOCTUB MPOLIECC U3MEPEHUMN U
MOBBICUB HMX TOYHOCTh. [losiBneHne 1u@pOBBIX TEXHOJOTUHA B JAOOPATOPHBIX
paboTax TMOBBIIAET MX AaKTyalbHOCTb W MPHUBJIEKATEIBHOCTh B CO3HAHUHU
COBPEMEHHOI0 IIKOJIbHUKA, YCUJIMBAET HAIVISIAHOCTh KaK B XOJE OIBITOB, TaK U
npu oOpabOTKe pe3ysbTaTOB C HCIOJIb30BAaHHUEM IPOrpaMMHBIX cpeacTB. Jlis
HKCIEPUMEHTOB MO OHMOJIOTMH U XUMHUHU 3TO SIBISIETCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/ICHUN U OTBITOB K KOJTUYECTBEHHBIM SKCIIEPHUMEHTAM.

Hcnonp3oBanue nu@poBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET MOAXOIbI
K IPOBEACHUIO U JEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIIBITOB!

Hcnonp3oBanne mHUQPPOBBHIX JAaTYAKOB B KAYECTBE HW3MEPUTEIBHBIX
WHCTPYMEHTOB M3MEHSET TOAXOAbl K TPOBEJACHUIO TMPSIMBIX HM3MEPECHUI
(bU3HYECKUX BEIIMYUH.

TpanuuMOHHO B  KayecTBE CPEJACTB M3MEPEHUS  HCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXHBbIE BECbl W Pa3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPETIOUHbIE TPUOOPHI (aAMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanrne HUQPPOBBIX JATYUKOB MO3BOJIIET HA COBEPLIEHHO APYTOM
KAUE€CTBEHHOM YPOBHE IPOM3BOAUTh W3MEPEHHS BPEMEHH, PAaCCTOSHUS, HMETh
BO3MOKHOCTh PETHCTPUPOBATh M HAOMIOAATh W3MEHEHHWE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIEpaTypa, JIEKTPUIECKOE HANIPSIKEHUE, CUJIa TOKA U T. 1.

OTU BO3MOXKHOCTU TO3BOJIAIOT, HApUMeEp, Ha YpOKax (PU3UKU C BBICOKOM
TOYHOCTBIO U3MEPUTh MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPAaBHOMEPHO,
HAO0II01aTh B AMHAMMKE MPOIECC 3JIEKTPOMArHUTHON MHIYKUIWHU, BOSHUKHOBEHHE



U W3MEHEHHE WMHIYKIIMOHHOTO TOKa, HCCIEJOBaTh H3MEHEHHE TEeMIepaTyphl C
TEYEHUEM BPEMEHH B MIPOIIECCE YCTAHOBJICHUS TETIOBOIO PABHOBECHS U T.1I.

Ha ypokax 6uosioruu nosiBisieTcsi BO3MOXHOCTb MOTYYUTh KOJUYECTBEHHBIE
JTAaHHBIE TIpU MPOBEACHUM ONBITOB, HANpPUMEp: MNPU ONPEICTICHUH (HAKTOPOB,
BIIUSIIOIIUX HA CKOPOCTH Ipoliecca (POTOCUHTE3a, MPU U3YUYECHHUH JbIXaHUs KOpPHEH
U JIUCTHEB, PU UCCIICAOBAHUH YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XxuMuu Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOJAT MPAKTUUECKHE
paboTHl MO U3YyUYEHUIO MPOIIECcca AIEKTPOIIN3a, HCCIEAOBAHNE IK30TEPMUUECKUX U
HAOTEPMUYECKUX PEAKIMA, TEIIoBOro 3¢¢ekra ropeHus TommuBa U T. A. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEICTB MOJOOHBIE M3MEPEHUS
BEITIOJIHUTh HEBO3MOXKHO. OTHAKO, MpHU Tiepexoae Ha IUGPOBYO J1abopaTopuio B
TEMaTHYECKOM IIJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JAOMOJHUTEIBHOE
BpeMs i1 o0ydeHHs paboTe ¢ AaT4MKamMu, BKJIOYas COOPKY 3KCIEPUMEHTAIbHOU
YCTaHOBKH C JaTYMKAMM, CHSATHE MOKa3aHUI ¢ 9KpaHa KOMIIbIOTEpA, ONpPEACIICHUE
IIOrPEIHOCTEN U3MEPEHUM.

Jis paboTbl ¢ HUPPOBBIMH JaTYUKAMU HCHOJIB3YETCS CHEIHAIBHOE
nIporpaMMHOe 00ecleYeHHe, YCTaHOBIEHHOE Ha KOMIbloTep. it KOMMyHHKaIH
U(POBBIX JATYMKOB, 3alUCH U XpaHEHUs HHQPOpMallMU, MOJYYEHHOH € UX
NOMOMIbIO, LIU(pOBas 1abopaTOpUsi UCHOIB3YETCSI B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJIEHHBIM IPOTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp30BaHne KOMIBIOTEPHOH (QOPMBI  PETUCTPALMU  MOJTYYCHHBIX
3HaYEHUH ¥ TIOCTPOEHHUS TpaUKOB M3MEHSET TOIXOAbl K OQOPMIICHUIO
7a00pATOPHBIX U MPAKTUYECKUX PAOOT 00yJArOITUMHUCS.

JlaHHbIe, TOJMYYCHHBIE TPHU TMOMOIIM IH(PPOBHIX ITATYNKOB, BHOCITCS B
DJIGKTPOHHBIE TAONHWIBI, YTO TMO3BOJSIET CTPOUTH TpadUKH 3aBUCHUMOCTEH
UCCIIETyeMbIX BEIUYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpadukoB
JienaTh BBIBOJIBI O XapaKTepe 3aBUCUMOCTH BEIUYMH OT BPEMEHU WJIHM JIPYTUX
napameTpoB. Ha yrmyOrneHHOM ypoBHE I1ienecoo0pa3Ho o00y4yaTh MPOBOAMTH
anmpOKCUMAIUIO BEIOPaHHBIX TOYEK UTOrOBOM rpauuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOYKHOCTH TO3BOJISIIOT aBTOMAaTHU3UPOBATH PYTUHHBIE
OpoUeAypbl  3aloJIHEHUS  TaOJMll, BBIIOJHEHHE OJHOTHIHBIX  PacyeTos,
noctpoeHusi rpadukoB. lludpoBas Qoroxkamepa mosBoissger choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAIBHYIO YCTAaHOBKY M TPHKpenuTh (ororpaduio B
ANEKTPOHHBIN 0oTueT. Takum 00pazoM, OCYLIECTBISIETCS Mepexo K 0hOpMIICHHUIO
DIIGKTPOHHOTO OTYe€Ta O TPOACTAHHOM OKCIIEPUMEHTE, TPOCKTHOW WM
HCCIIeIOBaTENbCKOM pabdoTe.

B0O3MOXHOCTP  UCTHONB30BaHUS  BUICOHAONIONEHUS 33  IMPOILIECCOM
BBITIOJTHEHHSI TMPAKTUYECKUX pPabOoT oOyJaromMMHUCS W3MEHSIET TMOAXOIbI K
OLICHUBAHUIO PaldoT.

DONEKTPOHHBIA OTYET O TMPOJICTAHHOW MPAKTHYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIIEHHON (oTorpadueit, KoTopasi Mo3BOJSIET OIICHUBATD
IPaBWJIBHOCTh COOPAHHOM SKCIIEPUMEHTAJbHOW YCTAHOBKHM, 0oJiee IMOJIHO
ONpEAeNsATh MOJHOTY M  NPaBWIBHOCTh  MPOJEIAHHOTO  HCCIEIOBaHMUS,
aHaAJIM3UPOBATh JTOCTOBEPHOCTh MPEJCTABICHHBIX IKCHEPUMEHTANbHBIX JaHHBIX.
[Ipy OJHOBpPEMEHHOM BBIMOJIHEHUM PAa3HBIMU TpyNIamMu OOYyYaIOIIUXCS Pa3HBIX



UCCIIEIOBATENLCKUX paboOT 11e1IecoO00pa3HO HMCMOJIb30BaTh BHUIE03AMUCH BCETO
xoja pabor. B »TOM cilydae OIIEHMBAThCS MOTYT HE TOJBKO MPEIMETHBIC
pe3yibTaThl, CBSI3aHHBIE C TPOBEJICHUEM KOHKPETHOTO SKCIEPUMEHTa, HO U
KOMMYHUKATHUBHBIE W  PETrYyJSTUBHbIC JCHCTBUA: IJIAHUPOBaHUE PalOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPpEKIHs IaHa paboOThl, KOMMYHHUKAIUS B
COBMECTHOM JeATEIbHOCTH, HaMU4ue (WM OTCYTCTBHE) KOH(MIUKTOB U CHOCOOBI
UX pelIeHusl.

Hcnonp3oBanne UG poBbIX 1a00paTopuil CYIIECTBEHHO PAaCIIUpPSIET CIEKTP
BO3MOXXHBIX OIIBITOB M HCCIEIOBAHUNA, OCOOEHHO 53TO KacaeTcs W3YYCHHS
OMOJIOTHU U XUMUHU.

Pacmmpenue crnekTpa BO3MOXKHOCTEH MOXKHO MPOUJUTIOCTPUPOBATH Ha
npUMepe W3YYCHHsI DJIIEKTPOMATHUTHOW WHAYKIUMH B Kypce ¢usuku. [lpu
UCIIOJIb30BaHUU CTPEIIOYHOTO aMIepMeTpa TPAJAUIIMOHHO HAOOMAI0OT U (aKT
BO3HUKHOBEHHUSl MHIYKIMOHHOTO TOKAa B TPOBOJHUKE M HW3MEHEHHUE €ro
HaIpaBJICHUS IPYU U3MEHEHUH CKOPOCTH BHECEHUSI MarHuTa WM €ro MOJSPHOCTH.
Hcnonp3oBanue nuppoBOro AaTyuka Mo3BOJIAET MOMYyduTh ocuuuiorpammy 2J(C
UHAYKIIUY, BO3HUKAIOIIEH B KaTylIKe, IPHU IMPOJIETE Yepe3 Hee Mar’ura. JTo
NO3BOJIIET CpaBHUBAaTh 3HaueHHUs MakcumaibHbiXx OJIC mpu mnponere dyepes
KaTylIKy MarHuTa ¢ pa3HbIMM CKOPOCTSIMH U C Pa3HOH MOJSPHOCTHIO,
aHaJIN3UPOBATh BUJ HOJy4YEeHHOU 3aBHCHUMOCTH, KOHCTPYHPOBATh
IKCIIEPUMEHTAIBHBIC 33]]a41 TT0 U3YUCHHIO DJIEKTPOMATHUTHON MHAYKIIUU.

Hudposas maboparopust MO3BOJSAET OPraHU30BATh MPOEKTHYIO M y4eOHO-
UCCIIEIOBATENBCKYIO JESTEIBHOCTh IMKOJPHIUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYpPOUYHOI AesTrenbHOCTH. Hammuue pasHoOOpa3HbIX HU(POBBIX AATYMKOB JacT
BO3MOXXHOCTh TPOBOAUTH CaMble Pa3HOOOpa3HbIE HCCICIOBAHMS, OMUPAsICh Ha
UHTEpechl o0ydaronuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH WCCIIETOBAHHUS
HKOJIOTUYECKON HAINpaBJIEHHOCTH IO BBISABICHUIO (AKTOPOB  3arps3HEHUs
OKpY>KaroIllel cpesibl, U3yUYEHHUIO 3KOJIOTHUYECKOI0 COCTOSHUS MMOMEIICHUN 1IKOJIbI,
MOYBbI, BO3JyXa B HAceJICHHOM NyHKTe M T.1. MccnenoBaTtenbckue pabOThI C
UCIOJIb30BaHUEM IU(POBBIX TaTYMKOB 1€JIeCO00pa3Ho npeanarath yyamumcs 10-
11 xmaccoB B paMkax oOs3aTeNbHOM [UIsi HMX HPOEKTHOM J1eATEIbHOCTH.
BbinosHeHNe TakWX MPOEKTOB SBISIETCS OCHOBAHUEM JUISl OLIEHKH HE TOJBKO
ypOBHSI C(HOPMUPOBAHHOCTH TMPEAMETHBIX PE3yJIbTaTOB, HO HUTOTOBOM OILICHKH
JOCTHKEHHSI METalpeIMETHBIX pPE3yJIbTaTOB OOYYEeHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHWBAIOTCS KakK B MPOIIECCe TPOBEIACHUS padOThHI, TAK U B MPOIIECCE
3alTUTHl TIPOEKTA WIIM MCCIEAOBAHUSA) M PETYIATUBHBIX (KOTOpPHIE OIICHUBAIOTCS B
MIPOIIECCE BHITIOTHEHUS MPOEKTA).

OcHamenue sl M3ydeHus: (PU3MKU MPEACTABICHO B BHJE O0OpYAOBaHUS
JUISl IGMOHCTPAIlMOHHBIX OMBITOB U O0OPYIOBaHMS AJiA JTAOOPATOPHBIX padOT U
YUEHUYECKUX OIBITOB, BKJIOYas OOILIyI0 MJii €CTeCTBEHHOHAy4YHOIO IHUKJa
udpoByro abopaToputo, a Takke MUPPOBYIO Jaboparopuro 1o ¢usmke (Kak
JIOTIOJTHUTEIBHBIN 3JIEMEHT JIJIS YIITyOJIEHHOTO U3YYeHUs (PU3UKN).

JleMOHCTpanuoHHOE o0opynoBaHue o0OecrieynBaeT  BO3MOXHOCTH
HaOMroIeHNsT OOJBIIMHCTBA M3YyYaeMbIX SIBIICHHM, TPOIECCOB W 3aKOHOB. ITO
BO3MOXXHO IPHU ONTHUMAJIbHOM COYETAaHWM aHAJOTOBBIX M LU(POBBIX CPEACTB



HaAOJI0IeHNS, aHaIM3a u3MepuTenbHol nHdopmanuu. Tak, Hanpumep, s Kypca
(GU3MKKM OCHOBHOM IIKOJBI €CTh BO3MOXHOCTH JIEMOHCTPAIMHM KJIACCHYECKUX
JEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajeHue Ten B Tpyoke HrpioToHa,
JNEMOHCTpalus JeHUCTBUA aTMOc(epHOro AaBieHus, 3akoHa [lackans, u3MeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKIECHUU), PUTHKEHUS MOJIeKyN U T.a1. HabGop
M0 3JIEKTPOCTATUKE AT BO3MOXKHOCTb JAEMOHCTPAIUMU DJICKTPU3AIMK TEJ, 3aKOHa
COXpaHEHUs 3apAJia, JUHUN HAPSHKEHHOCTHU AJIEKTPUYECKOTO OIS U T.JI. U MOXKET
MCITOJIB30BAThCS KaK & KJlacce MpU M3YUYEHUU DJIEKTPOMArHUTHBIX SIBJICHU, TaK U
B 10 Kyacce npu U3y4eHUM EKTPOCTATUKH.

[Ipy mpoBeneHUM JEMOHCTPAIIMOHHBIX OMBITOB JIOJDKHBI COOJIIOAATHCS
TpeOOBaHUS K MX HAINISIIHOCTH (ACHAs M TOHATHAS I[IOCTAHOBKA OIIBITA),
BUJIMMOCTH [UIsl BCEX YydyalMxcd Kkiacca (IIpyM HaJU4YMM MEJIKUX JeTaneu
UCIIOJIB3YETCSl MX YBEJIMYEHHOE M300pa)K€HWE NpH TOMOIIM BeO-KaMephl),
HMOLIMOHAIIBHOCTH U, MO BO3MOKHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPALIMOHHBIN
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC yUaIIUXCs, CO3/1aBaTh MOTHBAIIMIO K MU3yYEHUIO
npeaMera) M yOeauTeNbHOCTH (MOKa3biBaTh TOT 3((EKT, Ha JEMOHCTPALUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

OpHako peanuzanusi AESITEIBHOCTHOTO MOAX0Aa B OOyuyeHUM (U3UKE
IIEPEHOCUT AKIEHT C JEMOHCTPAllMOHHOTO J3KCHEPUMEHTAa HA YYEHUYECKUM.
Hampumep, 1mo MeXaHMKE HCCIEI0BAHHE KHUHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMHKH, KOJIEOATENbHBIX JBW)KEHHI IMEPEHECEHO B YUYEHUYECKHM
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. [lpu wuzydenun
ANEKTPOJUHAMUKHN J1abOpaTOpHOE O0OOPYIOBaHME TMO3BOJIAET MCCIENOBATh HE
TOJIbKO 3aKOHBI TOCTOSIHHOTO TOKa, HO C HCIOJIb30BAHUEM KOMIIBIOTEPHOIO
ocuuiiorpaga Mo3BOJSIET MPOHAONIOAATh M MCCIEAOBATh AJIEKTPUUECKHUE LIETH
NEPEMEHHOr0 TOKa, OJIOK JUOJOB IO3BOJSIET HCCIEN0BATh BOJbTAMIIEPHBIE
XapakTepucTuku auona. Ilpu u3yueHum onTuku jabopatopHoe 00OpyAOBaHME
MO3BOJIIET U3YUYWUTh 3aKOHbI T€OMETPUYECKOW ONTHUKH (IIPEIOMIICHHUE CBETa B
MOJIYIUJIMHAPE U MOJTy4YeHUE N300paKeHHsI B TMH3aX) U MPOHAOIIOIaTh OCHOBHBIC
SBJICHUSI BOJIHOBOM ONTUKHU (MHTepdEpEeHIus U TOJSIpU3alus), HCCIEI0BATh
nudpakiuio cBera (IudpakIiMoHHAs pEIeTKa).

B coorBercTBUM ¢ mNpeAMETHBIMH pe3yjibTaTamMu OOy4deHHs (u3UKe
000pyIOBaHUE ISl YUEHUYECKUX OIBITOB 0OECIEUNBAET MPOBEACHUE CIIEAYIOIINX
TUIIOB PabOT, CrPYNIUPOBAHHBIX MO BHJIAM JEATEIbHOCTH, HE3aBUCUMO OT HUX
TEMaTUYECKON PUHATICHKHOCTH:

1. TlpoBeneHue mnpsMbIX H3MEpPEHUN (PU3NYECKUX BEIUYUH (M3MEpPEeHUE
Macchl, 00beMa JKHAKOCTH, TEMIEpAaTypbl >KUIKOCTH, CHIJIbI, CHJbI TOKa,
HaIpPsDKEHMS) C UCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEANOIOKEHUN (MIPSMbIE U3MEPEHU (PU3NUECKUX
BEIMYMH W CPaBHEHWE 3a/JIaHHBIX COOTHOIICHWH Mexay Humu). Hampumep:
MpoOBEpKa YCJIOBHWM IUIaBaHWS TeJ, YCJIOBHI paBHOBECHs phiuara W OJIOKOB,
3aKOHOMEpPHOCTEM  IOCJIENOBAaTEIbHOTO W NApPAUIENBHOIO  COEIMHEHMS
IPOBOJIHUKOB H T. 1.

3. Pacuer o nojay4eHHbIM pe3yJibTaTaM MPSIMbIX U3MEPEHUI 3aBUCUMOTO OT
HUX mapameTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe u3mepenus (B 10-11 kiaccax).



Hanpumep: yckopeHue Tena NpU PaBHOYCKOPEHHOM JIB)KEHUH, YCKOpPEHUE
CBOOOJIHOTO MaJIEHUs, )KECTKOCTb MPYKUHBI, KOAP(HUIIUEHT TPEHUS CKOIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTG U T. 1.

4. HaGmoieHue sIBICHUN M TTOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE)
no OOHapyXeHHI0 (aKTOpOB, BIUAIOIIMX HA MPOTEKAHUE [AHHBIX SBICHUMU.
Hanpumep: npsiMmosinHEeHOE pacpOCTpaHEHHUE CBETA, AUCIIEPCUS CBETA; U3YUCHHE
CBOMCTB M300paKE€HUS B IJIOCKOM 3€pKaJie U T. II.

5. WccnenoBanue 3aBUCUMOCTH OJHON (PM3UYECKOW BEIMYUHBI OT APYTOH C
Ipe/ICTaBICHUEM pPEe3yJbTaTOB B BUJE Ipaduka W pacueTra MCKOMOTO MapameTpa.
Hanpumep: 3aBUCHMOCTH IMyTH PaBHOMEPHO JBIXKYIIETOCS Tela OT BPEMEHH
JBUKCHHSI TeNa; CHJIbI TPEHUS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO JaBIICHUS,
KadyecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUTOIIA/IA CONPUKOCHOBEHHUS TEN, CUJIBl YNPYTrOCTH OT YAJWHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bEMa MOrPYKEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO U T.A.

JIaGoparopHoe o0opyioBaHue oOecrieunBaeT CaMOCTOSITENIbHBIN
YUEHUYECKUN OKCIIEPUMEHT, KOTOPBIH MOXET HMETh pa3iudHble (HOPMBI:
(bpoHTaNBHBIN AKCIIEPUMEHT ((pPOHTANIbHBIE OMBITHI U J1a0OpaTOpHBIE PabOTHI),
paboOThl  NPAKTHKyMa, Y4eOHO-HCCIIEAOBATEIbCKUE pabOThl U MPOEKTHI
IKCIIEPUMEHTAIBHOTO Xapaktepa. [Ipm 3TOM HOPMaTHBHO-OOS3aTEIbHBIM BHE
3aBUCUMOCTH OT YpOBHSI H3yuyeHHUs (GU3HKU (0a30BbIA WM yriayOJEHHBIN) H
oOpazoBaTeIbLHON mMporpaMMbl (OCHOBHAas WJIM CPEIHSS IIKOJA) SIBISETCS
b poHTaNBHBIN dKcTIepuMeHT. IMEHHO mocpecTBOM (DPOHTAILHOTO IKCTIEPUMEHTA
JIOCTUTAIOTCSl TPEAMETHBIE PEe3ylbTaThl DJKCIEPUMEHTAIBHOTO XapakTepa, a
yUYalIMMHCS OCBAaMBAIOTCS CHOCOOBI JEWCTBUIA, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE TISITH THIaM padoT. JTabopaTopHBIil MPAaKTUKYM I€1€CO00pa3eH TOJIBKO MPH
yI1yOJI€HHOM YPOBHE U3YUYEHHUS MpeaMeETa.

OnTuManbHbIM  JUIsl  JTOCTHXKEHHUS IeJied TNpoBeACHUS (PPOHTAIBLHOTO
HKCIIEPUMEHTA SIBJSIETCSl TPEACTaBIeHUE JAOOpPaTOpHOro OOOpYyNOBaHUS H
MaTepuajoB B BUAE TEMATUYECKUX KOMIUIEKTOB IO MEXaHUKE, MOJICKYJSIPHOM
¢uznKe, 3MEKTPUUECTBY U ONTUKE. Vcronb30oBaHME TEMAaTHUYECKUX KOMILJIEKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAaKOTO BaXHEUINETO0 YMEHHUS, Kak Moa0op
ydanMucs 00O0pYyAOBaHHS B COOTBETCTBUHM C IENBbI0 HCCICIOBAaHUS U3
U30BITOYHON HOMEHKJIATYPHI MPEIJIOKEHHOTO KOMIUIEKTA; TO3BOJISIET MPOBOIUTH
OKCMIEPUMEHTAIbHYI0 pabOTy Ha JIOOOM JTame ypoKa; YMEHBIIAeT TPYIOBBIE
3aTpaThl YYHTENs TpU TOATOTOBKE K YpOKaMm, IIOCKOJIbKY He TpeOyercs
MIEPEKOMITOHOBKA 00OPYIOBAaHHS B COOTBETCTBHH C 33JJa4aMi KOHKPETHOTO ypOKa.

[Ipy mIaHWpOBaHWM TMPAKTHYECKUX pabdOT BaXHO HMETh B BHUIY, YTO
IpeIMETHbIE Pe3yNbTaThl HKCIIEPUMEHTAIBLHOTO XapaKTepa MOTYT ObITh OCBOEHBI
TOJIBKO TIPHU ONITUMAJILHOM COYETAaHWUU KPAaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB H
OJTHOYACOBBIX JIJAOOPATOPHBIX PaOOT.

Baxnoe 3Hauenue wumeer TOT (HaKT, UYTO B COCTaB (PPOHTAIBHOTO
000pyIOBaHUS HApPsILy C aHAJIOTOBBIMH BXOST U IIU(PPOBbIE CPEIACTBA U3MEPECHUSI.
K HUM OTHOCATCS 3MEKTPOHHBIN CEKYHIOMEp C JaTYMKAMHM, JJIEKTPOHHBIE BECHI U



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

briok ob6opynoBanus sl yueHUYECKUX padboT 1mo ¢usnke chopMUpOBaH Ha
0aze mepeuyHs oOOpYyIOBaHUsS [JIsi MPOBEACHUS OCHOBHOTO TOCYAApCTBEHHOIO
sK3ameHa 1o ¢usuke. McrnonpzoBanue npubopoB U 000PYyI0BaHUS C €IUHBIMU IS
BCeX OOydYaloIMXCAd  XapaKTepUCTUKAaMU  TO3BOJISIET  CTAaHIAPTU3UPOBATH
IPOLEIYPbl  BBINOJHEHUS HKCICPUMEHTAJIbHBIX 33aJaHUi Ha DJK3aMEHE H
00ecreunTh HAICKHYIO OLIEHKY PE3yJIbTaTOB Ha OCHOBAHUU IKCIEPTHOM MPOBEPKU
0oTBeTOB oOyuatomuxcs. [Ipm 3ToM ocHOBaHMEM [JIsi BBIBOJA O MPABHJIBHOCTH
NPOBENCHUSI JAHHOTO ONBITA SIBJISAIOTCS PE3yNbTaThl, MOJYYEHHBIEC YYalIUMUCS
MOCPEICTBOM MPSIMBIX U3MEPEHUN 3aJaHHBIX (PU3NUYECKUX BEJTUYMH.

HaGop i 1npoBeneHHS OCHOBHOTO TOCYJApCTBEHHOIO  3K3aMEHa
oOecrieunBaeT  pa3pabOTKy  HECKOJbKMX  OJIHOTHUIHBIX  3aJaHUid  TIpH
UCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBAaHMSI C Pa3HBIMU XapaKTEPUCTHUKAMHU.
OTOT MOJXOJ 1LEeNeco00pa3HO MCIMONb30BaTh U MPU MPOBEACHUM (HPOHTAIBHBIX
ONBITOB M JabopaTtopHbiXx pabor. Hampumep, npu mnpoBeAEHHUU HCCIEAOBAHUS
3aBUCUMOCTH CHJIbI TOKa OT HANPSIKEHUS MOKHO BBIIEIUTH B Kilacce TPYIIIIHI,
KOTOpble OyAyT MPOBOAUTH JAHHOE HCCIEIOBAHUE, MCIIONb3ys PE3UCTOPBI C
pa3HBIM CONPOTHUBJIEHUEM, M Jammnoudky. llo pe3ynbTaTaM MOKHO CpaBHUTH
MOJIyYeHHbIE 3aBUCUMOCTH, OOCYIUTh T'PaHMIIBI BBITOJHEHHS 3akoHa Oma s
y4acTKa IeIH, ONPEAEIIUTh COPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETHTb, 4YTO TMpPU MPOBEACHUU (PPOHTAIBHBIX OMNBITOB U
7a00paTOpHBIX pabOT B OCHOBHOMW IIKOJIE TpeOYyeTCs 3alucCh PE3yJbTaTOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM TMOrPEemIHOCTH. 37eCh TpHu
WCIIOJIb30BAaHUU TPAJAMLIMOHHOTO 000pynOBaHUsS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOJIOTHYIO
HOTPEIIHOCTh 11eJIeCO00pa3HO CBSA3BIBATH C ILIEHOM JelieHus Mpubopa, a MpH
nepexoge K HUQPPOBBIM HHCTpyMEeHTaMm (HUGpPOBbIE BEChl U JATYUKU) YUUTh
paboTaTh ¢ OMUCAHUAMH DTUX MPUOOPOB, BBIACHAS JaHHbIE 00 aOCOIIOTHOM
HOTPEIIHOCTH, JIUOO MpeaIarath 3Ha4eHUe MOTPEIIHOCTH B TEKCTE 3a/laHuM.

[Ipu mnpoBeneHUM HUCCAEAOBAHUS 3aBUCUMOCTEH OJHOW (pu3MUeCKOn
BEJMYMHBI OT JPYyrod ydamiuecs: JOKHBI OCBOUTH MOCTPOCHHE TpaUKOB C
yKa3aHueM aOCOJIIOTHBIX MOTPEUIHOCTE, a IPU MPOBEACHUH padOT Ha MPOBEPKY
NPEANoJIOKEHUH — yMETh CpPaBHUBATh 3HAYEHMS JIBYX MNPSIMbIX H3MEpPEHUN C
y4eTOM a0COJIIOTHOW MOTPEUIHOCTH (HAlpuUMeEp, IMyTEeM CpPaBHEHHUS WHTEPBAJIOB
MOJIYyYCHHBIX 3HA4YeHM Ha 4yucioBod ocu). I[lpoBegeHwe wu3MepeHuil U
uccinenoBanuii B kypce ¢usuku 10-11 kmaccoB MOMOTHSIOTCS HMCIOJIB30BAHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEH, yYallhecs OJKHbI HAyYWUThCS PACCUUTHIBATDH
OTHOCHUTEJIbHBIE TOTPEIIHOCTA B MPOCTEUINIMX CIIy4yasX MOPSIMbIX U3MEPEHUN H
CpPaBHUBATh TOYHOCTH PA3TUYHBIX H3MEPEHUM.

OOpamaeM BHUMaHWE, YTO OIICHMBAaHWE JIA0OPATOPHBIX PAOOT TOJHKHO
0a3upoBaThCs, KAK U B KPUTEPUSX OLEHUBAHMS SKCIEPUMEHTAIbHBIX 3aJlaHUI
KUM OI'D, He Ha mnpaBWiIbHOCTH OQOpMIEHHS oOT4eTa O pabore, a Ha



MPaBUIBHOCTH NIEUCTBHM TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHUIO
MoKa3aHuil NpubdopoB.

OcHamienue s M3y4eHUs: OWOJOTHMU  TMPEJCTABICHO KOMILIEKTaMHU
JIEMOHCTPALIMOHHBIX BJIXKHBIX IMPENnapaToB, repoapreB U KOJUICKIUN MO0 pa3HbIM
TeMaM Kypca OWOJOruu, a Takxke HudpoBoil nmabopaTopueld s MPOBEACHUS
npakTuyeckux padbot. Kpome Toro, npu uzy4eHun OMOJIOTUN MOKET UCTIOJIb30BaTh
nudpoBas nadopaTtopuss 1o OUONOTUU (KAaK JOMOJHUTENbHBIA DJIEMEHT IS
yIIyOJIEHHOTO U3yUeHUs Kypca).

B yuebHOM mporecce yuwammecs JODKHBI TMOJYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCTIPUSTHSI U3y4aeMbIX SBJICHUN U 00heKTOB. OTHAKO M3ydaeMbIe
SIBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPON3BEICHBI
WU TIOKa3aHbl B y4eOHOM momelnieHuu. B 3Tom ciiydae yueOHOe oOopyaoBaHuE
Ja€T BO3MOXKHOCTb WX BOCIIPOM3BECTH OIMOCPEAOBAHO, YEPe3 KOJIICKITHUIO,
repOapHbIii TUCT, MUKpOIIpEnapaT, MOJIeib, BUICO(DparMeHT | T.I1.

Brnaxxuele mnpenapaThl TPENCTaBIAIOT CO0OW HATypajbHbIE OOBEKTHI,
CMOHTHPOBAaHHbIE HAa CTEKJISIHHOM IUJJAaCTUHKE U OMNYIIEHHbIE B CTEKJISTHHBIN
HUIMHAP C KOHCEPBUPYIOIIEH KUAKOCTHIO, JTUOO MPE/ICTABICHHBIE B TUIACTHKE.
3nech mpejiaraloTcsl TOTalbHBIE Tpenapathbl, MO3BOJISIONINE H3y4aTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHb 6000BOro pacteHus ¢
KiryOeHbKkaMmny», «I[ ajtoka»); aHaTOMUYECKUE MpernapaTsl, MpeaHa3HaYeHHbIC IS
M3YUYCHUS BHYTPEHHETO CTPOEHHWS OpraHW3Ma WM €ro OpraHoB (HampuMmep:
«BHyTpeHHee CTpoeHWE JIATYmIKN», «BHyTpeHHee CTpOoeHWE MTHIIBIY);,
OuWoNornuecKkue TMpenaparbl, NAlONMe MPEICTaBICHHE O CTagusIX pa3BUTHS
opranu3zMa (Hampumep: «Pa3BuTHe KOCTHUCTOW pBIOBI», «Pa3BUTHE KYpHIIBD).
Brnaxnple mpemapaThl MCHOJB3YIOTCS KaK pa3fgaTOYHBI MaTepuaid B IpPOIecce
JEMOHCTPAIMKA TP M3YYCHHH HOBOTO MaTepHaia Wi B MPOIECCE BBITTOJHCHHUS
MPAKTUYECKUX 3aJ]aHuM, pa3pabOTaHHBIX HA X OCHOBE.

I'epbapun — coOpaHHe TPECCOBAHHBIX, 3aCYIICHHBIX PACTEHUN WM HX
yacTel MOMOraroT U3y4aTh pacTeHHE B KAOMHETE W y3HABaTh €r0 B IMPUPOJE, a
repOapuzais — HanboJee MpOCToi crocod COXpaHEHUsSI PACTEHUN U UX YacTel B
TEUEHUE [JIMTEIBHOTO BpeMeHW. B mepeuHe mnpesyiaraercs CHUCTEMaTHYECKUI
repOapuii (Hanmpumep, «OCHOBHBIE TPYMNIBI PACTeHHI») M TepOapuil mo oOIiei
Owonornn  (KOTOPBIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  HU3MEHYUBOCT,
HUCKYCCTBEHHBI OTOOp, CHCTEMAaTHYECKHE KaTeTOPMH W BHUI000pa30BaHUE,
JTUBEPICHIIMS W KOHBEPI'CHIIMS, TOMOJIOTHYHBIC W aHAJIOTUYHBIC OpPTaHBI,
pyIUMEHTAapHBIE OpraHbl, apomopdo3, wuauoamantanus (EHOTHI W TEHOTHII,
MOJINTIONINSI, OTHAJCHHAs THOpUIW3alMs, B3aMMOJCHUCTBHEC PACTCHHH C
a0MOTHYECKUMH (DAKTOpPAMU CpeJIbl, B3aUMOJICHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epOapHblii MaTepuaq HCHOJB3YIOT KaK pa3gaTOYHBINA
MaTepuan JUIA  JIEMOHCTpAaIlMi HW3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUI MPU 3aKPEIUICHUH MaTepHalia WA JUATHOCTUKHU YIeOHBIX
pE3yNbTATOB.

Taxxke TpeacTaBIeHBl KOJUICKIIMUM — HAOOPHI TMPEAMETOB WM BEIIECTB,
no00paHHBIX MO ONpeAeNeHHbIM TNpu3HakaM. OO0beKTaMHM HX MOTYT OBITh
pacrpaBieHHbIE M  3acCyllIEHHbIE HACEKOMBIE, pPAaKOOOpa3HbIE, PAKOBHHBI



MOJUTIOCKOB, OTIEIbHBIC YaCTH CKEJIETOB >KMBOTHBIX. B KOJJIEKIIMSIX COYETAIOT
HaTypajbHble OOBEKTHI C UX M300pa’KEHUEM B BUJE PUCYHKOB WJIM MYJSKEH —
umutauui. [lpemnoxenupie B mepeyHe MOP(OJOTUYECKUE KOJJICKIUU JaloT
MPEACTABICHUE O BHEIIHEM CTPOEHHWU OPraHOB WM HX 4YacTeH, IMO3BOJISIOT
MPOBOJIUTH CPaBHEHHUS OOBEKTOB, BBISICHATH UX OOIIME YEPThl U YEPTHI Pa3IUUMs
(manpumep: «IIpeacTaBuTtenu OTPsAIOB HACEKOMBIX» M JIp.); 00IIEOMOIOTUYECKHE
KOJUIGKIIMM TO3BOJISIIOT ~ BBISICHATH B3aUMOCBSI3M B OPraHMYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPTaHU3MOB, MPOCICKUBATH OOIMIEONOTOTHICCKUE
3aKOHOMEpHOCTH (Hampumep: «[IpuMepsl 3amUTHBIX MPUCIOCOOJICHUN Yy
HaceKOMbIX»). Komneknuu, kak u TepOdapuy, HWCHOJB3YIOT KaK pPa3gaTOYHBIN
MaTepuan IS JEMOHCTpAaIlMd W3Y4aeMbIX OOBEKTOB, [JIsi  BBINOJTHCHHS
MPAKTUICCKUAX 3aJaHUi MPHU 3aKPEIUICHUH MaTepHalia WIH JUATHOCTUKHM YIeOHBIX
pe3yIbTaTOB.

O3HaKOMJICHHE YYalIuXcsi C MHUKPOCKOIUYECKUM CTPOCHUEM JKHUBBIX
OpraHM3MOB — OJ[HA W3 TJABHEUINUX 3a]ad HAyKH, MO3BOJISIONIUX TMOJBECTH
IIKOJIbHUKOB K TOHMMAHHUIO €AMHCTBA OpraHUYecKoro mupa. [ns mpoBeneHwus
7abopaTopHBIX paboT B HHU(POBYIO JA0OPATOPHUIO BKIIOYEH MHKPOCKOI, a B
KOMILJIEKTE MOCYAbl U 000pYAOBaHUS 00IIETr0 HA3HAYEHUSI UMEIOTCS HEO0X0IUMMOe
OCHAIIIEHUE JUTsl POBEJICHUS 1a00paTOPHBIX padoT.

[udpoBas  nmaboparopust  BKIOYaeT Ha0Op  JJII  U3TOTOBJICHUS
MUKporpernaparoB. CBexue TMpenapaTsl HM3TOTABIMBAIOT 11 HEMEIJICHHOTO
paccMmoTpeHus. K HUM OTHOCSTCA KUAKOCTHBIE (O0BEKTHI OOBIYHO MOMEIAIOTCS B
BOJY, a IpemnapaThl COXPAHIIOTCS B TEUCHNE HECKOJBKHX JHEH), Cyxue (Hampumep,
YaCTUIly TNTHYBETO TIepa, MPOCTO TIOJIOKUTh Ha TMPEIAMETHOE CTEKIO |
MHUKPOCKOITUPOBATh), JKUBBIC TMpernapaThl (Ma3kd — KaIulh JKHJIKOCTH, HalpuMep
KpOBH) W BUTAJIbHBIC TIpemaparbl (KOTOPHIE WCIONB3YIOTCA IS HM3YyYCHHS
MaJIOKJIETOYHBIX  OOBEKTOB  (NPOCTEUIINX, KOJOHHM  BOJOpPOCHEH),  Is
HaOmoneHus: ABwxkeHus: (Tydenbku, ameOwl). [IpuroromieHne Mukpompenapara
BbIPA0ATHIBACT y y4aIllerocsi HAaBBIKA CAMOCTOSITEILHOM pabOThl, aKTUBU3UPYET UX
MO3HABATENIbHYIO JIEATETbHOCTh M 3HAKOMHUT C TEXHUKOW M METOJUKOW HAyYHOTO
uccienoBanus. B 1mudpoByro 5aboparopuio BKIIOYEH Takke U Habop
MUKPOIPENapaToB, KOTOPBIA COJAEPKUT MOCTOSHHBIE Mpemnaparhl, J0JIT0e BpeMs
COXPaHSIONINECS B IPUTOTHOM JIJISi MUKPOCKOITMPOBAHUS BUJIE.

Crnemgyer OTMETHTh, YTO HapsAy C UCIOJb30BAaHUEM TEPECUUCICHHOTO BBIIIE
y4eOHOro 0OOpy/IOBaHUS BaXHYK PpOJb B M3YYCHUHU OHOJIOTUU UTPAIOT
NPUPOAHBIE OOBEKTHI, TaK KakK B OOJIBIIMHCTBE CIIy4acB TOJBKO OHH MOTYT
oOecrieynTh HaWOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAHUH ydanuxcs,
MOMOTaT (DOPMUPOBAHKIO Y HUX MPABWIBLHBIX OMOJIOTHYECKHX 3HaHMHA. K Takum
JKUBBIM OOBEKTaM OTHOCST PACTCHHS, >KMBOTHBIC JKMBOTO YIroJiKa, aKBapuyMma,
Teppapuyma. IG(HEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPHUPOIHBIMH OOBEKTAMU
SBJITFOTCSI DKCKYPCUU B OMOJIOTUYECKHE U KPACBEIUECKHE MYy3eH, OOTaHMYECKHE
cazpl, 300TapKH U OKPYXKAIOIIHE IIKOJIYy €CTECTBEHHbIE M HCKYCCTBEHHBIC
IPUPOJIHBIE COOOIIECTRA.

TpanuunonHbie OMONIOTHYECKHWE MYJSDKH M MOJEIH B HACTOSIIEE BpeMs
YCHENIHO  3aMEHSIIOTCA  IUGPOBBIMH  0Opa30BaTEIBHBIMUA  pECypcamu:



BUJcOo(pparMeHTaMu, aHUMalued, BUPTyaJdbHBIMU Jabopatopusimu. Lludposbie
oOpa3oBaTelbHbIE PECYpChl HE MOTYT CTaTh IMOJHOLICHHOW 3aMEHOM pealibHbIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHLCS ¢ 00jiee MUPOKUM
KpyroM  OOBEKTOB,  CO3JAIOT  MPEANOCHUIKM IS  WHTEHCU(UKALMH
o0pa30oBaTeNbHOTO Ipollecca M 00ECIeurBaOT He3aMEMJIUTEIbHYI0 OOpaTHYIO
CBS3b, KOMIIBIOTEPHYIO  BHU3yallM3alMil0  HMHPOpMAIUM,  aBTOMAaTHU3ALUIO
yIpaBJICHUS Y4EOHOU JeATEIbHOCTHIO U KOHTPOJIb €€ Pe3yIbTaTOB.

OcHamenne A7 U3YYEHHS ~ XUMUM  TPEACTaBICHO B BUJC
JEMOHCTPAIIMOHHOTO 000pYAOBaHUsA, KOMIUIEKTa XHMHUYECKUX PpEAKTUBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMILJIEKTa MOCYAbl U 000PYI0BaHUS
JUISL YICHMUYECKUX OIBITOB U KOMIUIEKTa Koyekuuid. Kpome Toro, npu m3ydeHun
XUMHH HWCIOJIB3yeTCsl 00Imas MAJii E€CTECTBEHHOHAYyYyHOro IuKia mudposas
naboparopus, a Takxke 1udpoBas 1adopaTopusi MO XUMHUH (KaK JOMOJTHUTEIbHBIN
AIIEMEHT JIJIsl yTIIyOJIeHHOTO U3yUYEeHUSI XUMUU ).

JIeMOHCTpPAlIMOHHBIN JKCHEPUMEHT SIBIISICTCS BaXKHOW YacThlO OOy4YeHUs
XUMHUH. 37€Ch BaXKHO MOMHUTb, YTO MPU €T0 MPOBEJACHUU 00S3aTEIBHO JTOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIIbL:

MOCTaBKa LIETU IKCIIEPUMEHTA,

ONHCaHue HEOOXOAUMOTIO I €r0 BBIIOJIHEHHsI 000PYJOBaHUS U PEAKTHUBOB,

TUTAHUPOBAHUE MOPSIIKA TIPOBEICHNUS,

OTHCaHNE UCXOIHBIX BEIIECTB,

MPOTHO3MPOBAHUE OXUAAEMBIX B PEAKIIMOHHOW CMECH W3MEHEHHH W
pe3yIbTaTOB SKCIIEPUMEHTA,

OTMHCaHNe N3MEHEHUH, MPOU3OIIEANINX C BEIIECTBAMH,

(dbopMyTUpOBKa BBIBOAOB M3 SKCIIEPUMEHTA,

CO3/IaHME pHUCYHKA OKCIIEPUMEHTAIFHOM YCTAaHOBKM H COCTaBIICHHUE
YPaBHEHUSI pEaKIUH.

B nponecce mnpoBeneHUs OEMOHCTpalMid, ydalldecs OCBaWBaIOT ATarlbl
MPOBENICHUsSI OIbITa, MOATOMY HambOoJjee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCAaHUE OMbITAa YUYWUTEIEM, a MCIIOJIb30BaHHE 3BpUcTHUYECKON Oecenpbl. [lpu
peanu3aiuy Takoro ClieHapusl 1aKe HE OYEHB CJIOKHBIN OTBIT 3aHUMAET JIOBOJIBHO
MHOTO BPEMEHM, HO CJEeIOBaHHE €My TMO3BOJseT OOeCneYuTh MOHUMaHUE
OOyYarOIIMMHUCSI TPUEMOB HAyYHOTO TIO3HAHUS M HCIOJIh30BaHUE HUX YK€ B
CaMOCTOSITENTLHOW JESITEIbHOCTH B TPOIECCE YUYEHWYECKOTO JKCcIepuMeHTta. Ha
HAYaJlbHOM JTamne u3ydeHuss xumuu (B 8-9 Kimaccax) MMEHHO TaKOW MOIXOJ
MO3BOJIAIET  JOCTHYh  MAKCUMAIbHONH  JI(PQPEKTUBHOCTH  OT  TPOBEIACHHUS
7a00paTOPHBIX M MPAKTHYECKHX paboT, a Takke CHOPMUPOBATH Yy YYAIIUXCS
OTBETCTBEHHOE OTHOIIICHHUE K SKCTIEPUMEHTY.

[Ipy oOllCHMBAaHMM YYEHUYECKUX TMPAKTHUYECKUX paldoT I1es1ecooopa3Ho
YYUTHIBATh MOJXOJIbI, UCTIOIB3YIONIME B YK3aMEHAIIMOHHBIX Marepuaiax. Tak, B
HACTOsIIEe BpeMmsl npearaeTcs HKCIIEPUMEHTAJIbHOE 3a/1aHue,
npeaycMaTpuBaloliee BHIOOP JBYX BEIIECTB U3 MSATH MPEAJIOKEHHBIX H
IPOBEJCHUE C HUMHU PEAKINN, OTPAXKAIOLINX XUMUYECKHUE CBOMCTBA YKAa3aHHOTO B
ycloBUM 3afanus BemiecTBa. OlleHUBaHNE UET Ha OCHOBAaHUHM OTYETa YUEHHUKA O
npojieIaHHOW paboTe (ypaBHEHHsI PEakiuid, BBIBOJALI O HAOMIONCHHUSX) U HA



OCHOBAaHUM NPSIMOrO HAOMIOACHHUA 32 JCHCTBUSMH Yy4YEHUKA IO MPOBEICHUIO
onbITOB. [Ipy 3TOM BBIIEISAIOTCS 3Tanbl 0TOOpa BEIIECTB U CMELLIMBAHUS BELIECTB
B COOTBETCTBUU C IYHKTaMU MHCTPYKIMH K padoTe.

BaknelmymM HanpaBiIeHHEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh UCIOJb30BaHUE LUPPOBOM Jaboparopuu, KOTOpas
MO3BOJIIET OPraHU30BaTh XUMHUYECKHM SKCIIEPUMEHT HA MPUHIUIHAIBHO HOBOM
YPOBHE, MEPENTH OT KAUECTBEHHOM OLIEHKU HA0JII0JIaEMBIX SIBJICHUM K CHCTEMHOMY
aHallM3y KOJMYECTBEHHBIX XapakTepucTuk. [lpu pabore ¢ garumkamu mUPpOBOi
naboparopun oOecreunBaeTCcss aBTOMaTU3UPOBAHHBIN cOOp U 00padoTKa JaHHBIX,
XOJl 3KCHEPUMEHTa MOKET OTOOpa)xkaTbCsi B BHUIE TIpaUMKOB WM NOKa3aHUN
puOOPOB, a pPe3yJabTaThl IKCIEPUMEHTOB MOTYT COXPaHATHCS JIUTEIBHOE BPEMSI.
Haubonee akTyaJbHbIM U1 XUMHH SIBJIIETCS TEPEXOJ K KOJIMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBII  MOXHO  MPOWJUTIOCTPUPOBATh  CIEAYIOIIMMU
IPUMEPAMU: M3YYECHHE CTPOEHUS IUIaMEHH, omnpenenaeHue pH B pasHbIX cpepax,
ONPENEICHNE CKOPOCTH pEaKIMM, W3yYECHHE BIMSHUSA KOHLEHTpAUUU U
TEMIIEpaTypbl HA CKOPOCTh PEAKIUU.

[u¢posas nabopaTopusi MO3BOJIAET PEATM30BATh MEKIPEIMETHBIE CBA3H C
APYTUMH  IPEAMETAMM  €CTECTBEHHOHAYYHOTO  IMKJIA, IIOCKOJIBKY  JIaeT
BO3MOXXHOCTb ~ BBIIIOJIHATh MHTETPUPOBAHHBIE yuyeOHBIE MCCIEOBAHUS IO
€CTECTBEHHBIM HayKaM, NpPHUMEHSATh M OCBauBaThb JJIEMEHTBHI CTATUCTUKU H
MH(OPMAIMOHHBIE TEXHOJIOTUH.



IMPUMEPHBIV NEPEYEHb

Ipuiaoxenue Ne 6

K MeToanuecKuM peKoMeHaalusAM

OBOPYJIOBAHUS, PACXOIHBIX MATEPHUAJIOB, CPEACTB OBYYEHMS U BOCIIMTAHUA U151 CO3JAHUSA U
OBECHEYEHHWS ®YHKIIMOHUPOBAHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOHU U
TEXHOJOT'MYECKOK HAIIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3ALIUSAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HaumenoBanue
000py10BaHust

KpaTKne NMPUMEPHBLIE TEXHUYECCKHE XaPDAKTCPUCTUKH

Kosu4ecTBO eqUHUIL /151
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISTIOLMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KosmmyecTBo equHUI 1JIsK
0011e00pa3oBaTeNbHbBIX
OpraHu3aNuii, ABJISTIOIIUXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

ECTeCTBeHHOHay‘lHaﬂ HAINPpaBJCHHOCTD

1.

Oo0uree odopynoBanme (pusnka, XuMusi, 0MOJIOTUs1)

1.1.

[Mudposas
naboparopus

yueHuueckas (pusuka,
XUMHUS, OMOJIOTHS)

[ndpoBoii AaATYMK ITEKTPOIPOBOAHOCTH

[Mudposoit natunk pH

[{udpoBoii JaTYUK MOIOKEHUS

[Mu¢poBoit JaTunK TemMIepaTypsl

[Mudposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnorpadpuueckuil 1aTInK

Beckl anexktponnsie yueousie 200 r

Muxkpockort: nuppoBoii WK ONTHYECKUH ¢ yBenndeHueM ot 80 X
Habop 1151 U3roToBIIEHNS MUKPOIIpENapaToB

MuxponpenapaTsl (Ha60Op)

CoeauHHTENBHBIE IPOBOJIA, IPOTPAMMHOE OOECTIeueHUE, METOUUECKHE
yKa3aHus

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIIBITOB I10 MEXAHUKE
KOMILIEKT COIYTCTBYIOIIMX DJIEMEHTOB ISl OIBITOB 110 MOJIEKYJIIPHOMN




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

buzuke

KOMIUIEKT  COIYTCTBYIOIIIUX
AIIEKTPOAMHAMUKE

KOMIUIEKT COIYTCTBYIOLIMX JIEMEHTOB JJISl OIIBITOB 110 ONTHKE

3JICMCHTOB JJIA OIIBITOB

1o

1.2.

KomruiekT mocyabl u
000pyI0BaHUS TUTSt
YYEHUUYECKUX  OIBITOB
(pusuka, XUMUS,
OHoJIoTHs).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka Juid COKUTaHUS BEUIECTB

Crynka dapdopoBasi ¢ TECTHKOM

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

[Tpubop 11 nosydeHus razon

CnuproBka

I'oprouee i ciUPTOBOK

OunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka crekyssHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yameuka /7151 BRITApUBaHUS (BBITAPUTEIbHAS YaIIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBINA)

Boponka crexiisiHHas (Masias)

Crakan crexnssHHBIH (100 M)

["azooTBOTHAS TPyOKa

3 .

2 IIT.

BHOJIOI'UA

2.1.

Kommekt
MpenapaTroB
JEMOHCTPALIMOHHBII

BJIaXXHBIX

Ha3HAYCHHE: ICMOHCTPAI[OHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETUYHAA KPBIIIKA: HATMYUC,
KpEIUICHUE IKCIIOHATA: HAINYHE,
KOHCEPBHPYIOIIEE BEIIECTBO: HAJIMYHE,
HaKJICiiKa ¢ HAMMECHOBAHUEM: HAJIYHE.

1 mrr.

1 mrr.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
HaumeHnoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHE XapaKTePUCTHKH
o0opyaoBaHus SIBJISIOLIMX CSI
MaJIOKOMILIEKTHBIMH, e/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

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

Bnaxuslii npenapar "'agroka”

Bnaxusriii npenapat "BrHyTpeHHee cTpoeHre OprOXOHOTOr0 MOJUTIOCKA"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl'”

Bnaxubiil npenapat "BHyTpeHHee cTpoeHue aArymku"

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne nTUib!"

Brnaxusiit npenapar "BuyTpenHee cTpoeHue poiObr"”

Bnaxusiit npenapar "Kapacp"

Brnaxusiit npenapar "Kopenb 6060Boro pactenus ¢ kixyoeHbkamu'"
Bnaxusiit npenapar "Kpeserka"

Bnaxusiit npenapat "Hepeuga"

Bnaxwuslii npenapar "Pa3zButue KOCTUCTOM pbIObI"

Brnaxnsiil npenapar "Pa3zsurne Kypuusl"

Bnaxusiit npenapar "Cundomenyza”

Brnaxssiit npenapar "Tputon"

Bnaxxusrit npenapar "Yepenaxa 6onotHas"

Bnaxxnsit npenapar "Yx"

Bnaxusiilt npenapar "Amepuna"

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

OCHOBA JJIsl KpeIUIeHUs: repOapHbIil JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

He MeHee § repOapueB U3 MPHUBENECHHOTO HIDKe cnucka: Hasnauenwue:
JEMOHCTPALIMOHHOE,

OCHOBA JIJIs1 KpeTIJIEHUsT: TepOapHBIi JINCT, I mr. I mrr.
CIIMCOK 2KCIIOHATOB: HAJIM4YNE

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

I'epGapwit "lukopacTymiue pacteHus"

I"'epOapuii "KopmoBsie pactenus"

Kommiekr repGapues
JEMOHCTPALIMOHHBII




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

I'epbapuii "KynbTypHble pacTeHus"

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

I'epGapwuii "Mopdosiorus pacreHuin"

['epbapuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhble coobmecTra'
['epGapuii "CenbCKOX035IICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHUs"

['epGapwuii kK Kypcy OCHOB 10 00111Ie# OnoIoTrun

2.3.

Kommnekr komnekumit
JEMOHCTPALIMOHHBIN
(mo  pa3sHBIM TeMaM
Kypca OHOJIOTHH )

HazHaueHnue: 1eMOHCTpPaALIMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HAaIU4ue,

HaKJICHKU C HAUMEHOBAaHUEM: HAJIMYHE

He MeHee 10 KoyeKkuii u3 NpUBEIEHHOT0 HUKE CIIUCKA!
Komnnekuus ""onocemeHHbIE pacTeHUS"
Komneknus "O6urtaTenu Mopckoro qHa'"
Komnekuus "llaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTps0B
HAcCEKOMBIX: He MeHee 4

Konnexuus "IIpuMeps! 3aIUTHBIX MPUCTIOCOOIEHUH Y HACEKOMBIX"
Komnexknust  "IlpucnocoOutensHble  U3MEHEHHS B KOHEYHOCTSAX
HACeKOMBIX"

Konnekuus "Pa3BuTre HaCEKOMBIX € HEMOJIHBIM IIPEBpaLlCHUEM "
Komneknns "Pa3BuTre HaCEKOMBIX € ITOJIHBIM ITPEBpaIIeHUEM "
Komnexnug "Pa3surue nmeHuis"
Kosmexmnus "Pa3surue 6a00uku”
Komnexnus "PakoBUHEBI MOJIJIFOCKOB'
Kosexmnus "CemeiictBa 0abouex"
Konnekuus "CemelicTBa xykoB"
Komnexmus "Cemena u mwioasr"
Komnekuus "®opma coXpaHHOCTH MCKOMAEMbIX PACTEHUH U )KMBOTHBIX "

HAaceKOMBIX" KOJIMYECTBO

1 .

1 .




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

Habop mnaneonronormueckux Haxonok '"IIpoucxoxneHue dvenoseka'
KOJIMYECTBO MOJEJIEN: He MecHee 14

XUMUA

3.1.

JeMoHCTpalimoHHOE
o0opynoBaHue

CocTaB KOMILIEKTA:

Cronuk nogbpeMubii HasHauenue: cOopka yueOHBIX yCTaHOBOK,

pasmep crosiemHUIbl: He MmeHee 200%200 MM,

IUTAaBHBIN IIOJIBEM C TOMOUIbIO BUHTA: HAIMYHE

[taTtus JIEMOHCTPAIIOHHBIH XUMHUYECKUIA: Haznauenue:
J€MOHCTpalus IpuOOPOB U YCTaHOBOK,

OT10pa, CTEP)KHU, JTANKU, MY(ThI, KOJIbIIa: HATUYHE,

BO3MO>KHOCTh 3aKpEIUICHUS AJIEMEHTOB Ha Pa3IM4HOM BBICOTE: HAJIUMUKE
Amnmapar nans  [pOBENEHUs XUMHYECKHX peakuuii: Haznauenwue:
JIEMOHCTpAIHs XUMHYECKUX PEeaKIuii,

HOJIOTUTEINb APOB U T'a30B: HAJIMYHE,

MaTepuai KoJObl: CTEKIO

HaGop nns snexTponu3a AeMOHCTpalMoHHbIA: Ha3zHaueHue: m3zyueHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPA,

€MKOCTh: HaJIM4ue,

AIIEKTPOJIbl: HAJTMUHE

Kommnexkt  mepHbIx  koin®  mamoro  obwema:  HasHaueHwue:
J€MOHCTPALIMOHHBIE OTIBITHI,

00beM k0110: oT 100 M go 2000 mut,

KOJIMYECTBO K00: He MeHee 10 miT.,

MaTepHai Kojo: CTeKJIO

Habop ¢nakonos (250 — 300 mut [y XpaHEHUS] paCTBOPOB PEAKTUBOB).
Haznauenue: xpaHeHue pacTBOPOB PEaKTHBOB,

KOJU4eCcTBO (pi1akoHOB: HE MeHee 10 miT.,

MaTepHai (pJIakOHOB: CTEKIIO

npoOKa: HaIM4Ine

[Tpubop JuIsi ONBITOB MO XHMHH C  OJEKTPUUYECKUM TOKOM

1 mrr.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOLIMXCHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. H3M.
(;1abopaTopHBIit)
[Tpubop U1 WLIIOCTpalMK 3aKOHA COXPAHEHUsI MACChl BEIECTB: COCY
JlanpgonpTa: HaMM4uUe,
npoOKa: HaIH4ue,
TUI Ipubopa: AEMOHCTPALMOHHBIN
JenutenbHast BopoHka: Ha3zHaueHue: paszeneHue JABYX KHIKOCTEH IO
IJIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
VYcraHoBka 1 neperoHku BemiecTB: Hasnauenuwe: nemoHcTpanus
OYHUCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOVIIbHUK /ISl OXJIQKICHHS, AJUTOHXK, TIPOoOKa: HaIN4ue,
JUIMHA YCTaHOBKU: HE MeHee 550 Mmm
[TpuGop Asns Mony4eHUs Ta30B: HA3HAYEHHE: MOJyYEHUE ra30B B MaJbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE MeHee 6 TpeIMeTOB
bans komOuHMpoBaHHas nabopaTopHas: baHs BoisHas: HaIM4ue,
KOJIbIIa CMEHHBIE C OTBEPCTHSIMH PAa3HOT'0 AUaMeTpa: HaJu4due,
IUIMTKA DJIEKTPUUYECKAs: HATMUUE
®dapdopoBas crynka ¢ mnectukoMm: HasHaueHue: miisi pa3MellbueHUs
KPYIHBIX (ppakiuii BelecTB U MPUTOTOBJICHUS OPOIIKOBBIX CMecei
KommuexT repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMIUIEKTA:
Ha6op «Kucnote» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «I'uapokcuab» (ruapokcuy Oapusi, THIPOKCHUA  Kaius,
KoMmuiext xumuueckux | FAPOKCH KaTbLHS, THAPOKCHT HaTpHUsl)
3.2. Habop «Oxcuapl MeTamuioBy» (QTIOMUHUS OKCHJ, Oapusi OKCHJ, *kKele3a 1 mr. 1 mr.

pEaKTHUBOB

(III) oxcwmn, xampimst okcua, MarHus okcup, meau (1) okcwma, muHKa
OKCH/T)

Habop «lllenounslie U 1mie104HO3EMETbHBIE METAIUIBD) (JINTUH, HATPUH,
KaJIbITAN )




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

Habop «Metamib» (aatoMUHUM, KeIe30, MarHui, MeJib, IUHK, OJIOBO)
Hab6op «lllemounple U mIeI0YHO3EMEIbHBIE METAUIB» (JTUTUH, HATPHUH,
KaJIbITAN )

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

Hab6op «I"amorens» (noma, 6pom)

Habop «l'anoreHuap» (aaOMUHHSA XJOpPUJA, aMMOHUSL XJOpHA, Oapus
xyopua, xenesa (III) xmopua, xanus Hoxua, Kajausl XJIOPUJ, KaJlbLUs
XJIOpUA, JUTHS Xjiopun, mMarHus xjopun, meau (1) xmopun, Hatpus
Opomuz, HaTpust GTOPUJ, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Ha6op "Cynwdater, cymbdunbl, cynbdurel" (amrOMUHHS Cyibdar,
ammonust cyibdat, xenesa (II) cynbdun, xeneza (II) cynmsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansta (II) cynsdar, maraus cynsdar, meau
(IT)) cynbdar 6e3Boausiii, meau (II) cynedar 5-TH BOAHBIN, HaATpuUs
cynbdua, HaTpus cylnb(uT, HaTpus Ccyiab(aT, HaATpuUs TUApocyibdar,
HUKeNs Ccyiabdar

Habop "KapbOonatsl" (amMoHMsI kapOoHaT, kanusi kapOonat, meau (II)
KapOOHAT OCHOBHOI, HATPUs KapOOHAT, HATPHs TUIPOKAPOOHAT)

Habop "®ocdarer. Cunnkarsl” (kanust MoHOTuApoopTodocdat, HaTpus
CHJIMKAT 9-TH BOAHBIN, HaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
qurusipodocdar)

HaGop "Awneratsl. Ponmanuasl. CoenuHenust xenesa" (kajaus arerart,
kamus peppo(ll) rekcaunanun, xanus gpeppo (III) rexcanmonun, xKamus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Hab6op "Coeaunenust mapranua" (kaausi nmepManranar, maprasia (IV)
okcun, mapranna (II) cynegat, Mapranma xaopusm)

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

Ha6op "Hutpatel" (aqtoMuHHSI HHUTpAT, aMMOHHUS HHTpAT, Kalud
HUTpAT, Kajblusg HuTpaT, Meau (II) Hutpar, HaTpus HUTpat, cepedpa




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

HaumeHnoBanue OopraHu3anmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUICKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €/1.
HU3M.
HU3M.
HUTpAT)
HaGop  "Wumukatopel"  (TakMOHWJ,  METWJIOBBIA  OpaHKEBBIMH,
denondranenH)
Ha6op "Kucnopoaconepkamue opraHuyeckue BermecTBa" (areToH,
DIMIEPUH,  JAUATWIOBBIM  3dup, cnupT H-OYTWIOBBIH,  CIOHUPT
W30aMUWJIOBBIM, CHOUPT W300YTHIOBBIM, CHOUPT ATHIOBBINA, (HeEHO,
(dopMauH, STUIECHIJIUKOJb, YKCYCHO-3TUJIOBBIN 2Up)
HaGop "VYrneBomopoasl" (OeH3uH, TekcaH, HedTb, TOIYyoOI,
[IUKJIOTECKaH )
Ha6op "Kucnotel opranuyeckue" (KUCIOTa aMHUHOYKCYCHasi, KMCIIOTa
OeH30iiHasg, KuCIOTa MacisHas, KHCIOTa MypaBbUHas, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAS, KHCIOTAa CTEApPUHOBAas, KHUCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)
HaGop "YrieBoabl. AMUHBI" (aHWIMH, AQHWJIMH CEpPHOKHUCIBIA , JI-
[JII0K03a, METUJIAMUH THAPOXJIOPU] , caxaposa)
HazHaueHue: 1eMOHCTpPAIIMOHHOE,
BU/J] YIIAaKOBKH: KOpOOKa,
ONHUCaHUE: HAJTN4He
CocTaB KOMILIEKTA:
Komneknug "Boaoknaa"
Konnekuus "KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepadoTku”
. | Kommexusa "Metanns! 1 criaBbl”
Kommekr  komnekumit " "
3.3. Konneknus "Munepaibl 1 TopHbie TOposl" (49 BUIOB) I mr. I mrr.

n3 CIIMCKa

Komnexuus "Munepanbhble ynoOpenus"
Konnexkuus "HedTh 1 poayKThl ee nepepaboTku”
Konnekuus "Ilnactmaccsr”

Komneknusa "Tonauso"

Konnexkuus "UYyryHn u crans"

Komnexnnsa "Kayayk"

Konnexuus "lkana tBepaoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
HaGopel nns8 MopenupoBaHHsS CTPOEHHUSI OPIaHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.
4. | ®DU3UKA

CocraB KOMIUIEKTA:!
[IIratus JEMOHCTPALIMOHHBIN: Hasnauenue: [IpOBEICHUE
JIEMOHCTPALIMOHHBIX ONBITOB, OCHOBAaHUE, CTEP’KEHb, JIANKH, KOJbIA,
My(TbI: HAIUYNE
CTONUK NOIBbEMHBII:
Tum cTonuka: yaeOHbI/1abopaTOpHBIH,
0I10pa, CTEPKEHb BUHTOBOW, BUHT PEr'yJIMPOBOYHBIN: HAIMYHKE,
(YHKIMS ObEMA U OIYCKaHUS CTOJIMKA: HATUUNE
M cToYHMK TOCTOSIHHOTO M IEPEMEHHOI0 HanpsikeHus: Haznauenue: st
MUTAHUS PETyJUPYEeMbIM TEPEMEHHBIM U  TOCTOSHHBIM  TOKOM
IIEKTPUUYECKUX CXEM,
yacrtota, I '11: 50,

Ob6opynoBanue Iutst | moTpebisiemMast MOIITHOCTh, BA: 10

4.1. | nIeMOHCTpaAIMOHHBIX ManomeTp JKHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnwe: s 1 . 1 .
OTMBITOB usMmepeHus: nasieHuss 10 300 MM BOJSHOTO CTONOA BBHINIE M HUXKE

aTMOoc(epHOro J1aBJICHMUSI,

crexsisinHas U-o0pa3Has TpyOka Ha MMO/ICTaBKe: HaJIM4ue

Kamepron Ha pe3oHaHCHOM simuke: HasHaueHwe: [UIS TEMOHCTpAIUH
3BYKOBBIX KOJIeOaHUI 1 BOJIH,

JIBa KAMEPTOHA Ha PE30OHHUPYIONINX SIINKAX: HAJTHIHUE,

PE3MHOBBINM MOJIOTOUYEK: HATUUNE

Hacoc BakyymHbI C anekTponpuBogoMm: HaszHaueHue: co3maHue
pa3psHKEHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE JKUIAKOCTH TPH MOHIKEHHOM [aBJIICHUH, BHEIIHEE U
BHYTPEHHEE JTaBJICHUE U Jp.

Tapenka BakyyMHas: HazHaueHue: 1eMOHCTpanus ONBITOB B 3aMKHYTOM
00BeEME C pa3pesKeHHBIM BO3IYXOM,




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI H3 TOJICTOIO CTEKJIa, DPE3UHOBAs
MPOKJIAJKA, JIEKTPUUECKUN 3BOHOK: HATUYUE

Benepko Apxumena: Haznauenue: nemMoHcCTpaiusi 1eUCTBUS KUIAKOCTH
Ha MOTPY>KEHHOE B HEE TEJIO U M3MEPEHUE BEIMUYMHBI BHITAIKHBAIOIICH
CHIJIBI,

BEJICPKO, TENO UWIMHIPUYECKON (OpMBI, MPYKUHHBIA JTUHAMOMETD:
HaJIU4ue

OrnuBo BO3aymHOE: Ha3zHaueHue: AeMOHCTpalusl BOCIJIAMEHEHUS
rOpIOYe CMeCH TMpH €€ OBICTPOM CIKATUH,

TOJICTOCTEHHBIM IWIMHApP, TOPIIEHb HAa METAIMYECKOM INTOKE C
pYKOHTKOﬁ, nmoacTaBKa I HUJIMHApA: HAJIAYHC

[TpuGop 11 AEMOHCTpallMu JaBi€HHUS B KHUIKOCTH: HazHauenwe:
JEMOHCTpAIHs N3MEHEHHS JJABJICHUS C TITyOMHOHN OTPYKEeHHUS,

JaTYUK JABJICHUS, KPOHIUTEHH JUIsl KPEIUIEHHWS Ha CTEHKE COocyna:
HaJIN4ue

[Tpubop ans nemoHcTpanuu arMochepHOro JaBiieHHs (Maraedyprckue
nonywapus): Ha3zHadenuwe: gemMoHcTpanus CHIbl  aTMoOc(epHOro
JIaBJICHHUS,

JBa PAa3bCMHBIX MCTAJUIMYCCKUX IMOJyHapusa € IMPOYHBIMU pPYYKaMH U
XOPOUIO NPUIIITH(OBAHHBIMH KpasiMH, HUMIEIb C KpaHOM: HaJIH4ue,
CO3/1aBaéMO€ BHYTPHU IIAPOB BaKyyMMETPHUUECKOE JaBJICHHUE: HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3phiBarolee ycrine: He Menee 90 H

HaGop Ten paBHoro oObema: HasHaueHue: ansi ompeneneHuss M
CpaBHCHHA TCIIJIOEMKOCTH n IIJIOTHOCTH Pa3IMYHBIX TBEPABIX
MaTepUasos,

HUJIUHAPHI U3 Pa3IMYHbIX MAaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOUKH IS [TO/IBEIIMBAHUS IWINHIPOB: HAIUUUE

HaGop Tenm paBHoit wmaccel: Ha3snauenwe: nnsi omnpenencHuss u
CPAaBHEHMIO INIOTHOCTH Pa3IN4HbIX MAaTEPUAJIOB,




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

UUAJIUHAPHI U3 Pa3UYHBIX MAaTEPUAJIOB: HE MEHEE 3 IIT.,

KPIOYKH JUIS [TO/IBEIIMBAHUS IWINHIPOB: HATUYNE

Cocynel coobmaromuecs: HasHaueHue: IeMOHCTpaIusi OJUHAKOBOTO
YPOBHSL OJHOPOJHOM KUAKOCTU B COOOLIAIOMIMXCA MEXKIy COOOi
cocynax pasHoi (popMmHl,

COOO0IIarOIIMECs CTEKIITHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJICTaBKa: HATMINE

Tpybka Hpiorona: Ha3nauenue: [neMOHCTpalysi OJHOBPEMEHHOCTH
MaJICHUs Pa3IUYHBIX TEJI B Pa3peKEHHOM BO3IyX€E,

GYHKIMS TOIKITIOYEHHS K BAKYYMHOMY HAcoCy: Hallu4ue,

JnHa Tpyoku: He MeHee 80 cM.,

PE3WHOBBIC TPOOKH, HUMIIETh: HAIUYHE,

KOJIMYECTBO TEJ B TPYOKE: HE MEHEE 3 IIIT.

[Tap [MTackans: Ha3zHnauenue: geMOHCTpalus nepeaayd Iporu3BOAMMOrO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJI€, JEMOHCTpAIHs MO beMa
KUAKOCTHU TOJT AeHCTBHEM aTMOC(epHOTro 1aBIeHUS,

METaJUIMYECKUI HWJIMHIP C ONpaBaMM, MOPIIEHb CO IITOKOM, TMOJIBII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HATUYHE,

JUTMHA IIMHJIpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee 8 cM

[ITap c¢ kosbrom: Ha3znaueHwe: neMOHCTpalus pACIIMPEHUS TBEPAOTO
TeJa MpU HarpeBaHuu,

MITaTUB, METALUTNYECKOE KOJBIIO C MY(TOH, IIap ¢ IENOYKON: HATUIne,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETD I1apa: HE MEHee 25 MM

Hunuuapsl CBUHLOBBIE €O cTpyroM: HazHaueHue: AeMOHCTpanus
B3aUMHOTO TIPUTSKEHUS MEXKTY aTOMaMHU TBEPABIX TeE,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 WIT.,

MaTepuas WJIXHIPOB: CTAJlb U CBUHETI,

KPIOYKH JJIs MOJABEIINBAHUS: HAIUYHUE,




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

CTpYT, HalpaBJIAIoOIIas TpyOKa: HAIM4HE

[Tpubop Jlenma: Ha3naueHue: [uId HCCIENOBAaHUS 3aBUCUMOCTH
HAIpaBJIEHUS MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHUTHOI'O TIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO ATFOMMHHUEBBIX KOJIEll: HEe MeHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI: HAJTNUHE

Maruut JyrooOpa3HbIii JIEeMOHCTPaIlMOHHBII: Ha3znauenue:
JIEMOHCTpALMs CBOWCTB IOCTOSIHHBIX MarHuToB,

TUI MarHUTAa: HAMarHUYEHHbIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MEHee 2,

0003HaueHKE MOJIOCOB MarHuTa: HaJIUu4yKue

Marnut 1OJ0COBOM  JIeMOHCTpalMoOHHBIA  (mapa): Hasnauenwe:
JEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHUTOB,

TUI MarHuTa: HaMarHWYeHHbIH OPYCOK MPSIMOJIMHENHON (HOPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHNE MOJIFOCOB MAarHUTa: HATMYUE

Crpenku MarHuTHble Ha IuTaTtuBax: HasHadeHue: neMOHCTpanus
B3aMMOJICHCTBHUSL  IOJIFOCOB MAarHUTOB, OpHUEHTAllMM MarHuTa B
MarHMTHOM IIOJI€,

HaMarHW4YeHHasl CTpeJiKa: HaJlu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIN4ne

Habop nemoHcTpanmoHHslii "InekTpocTaTika" (3JIeKTPOCKOMNHI (2 mIT.),
cynTtaH (2 mT.), majoYKa CTEKJSHHAS, Majloyka YOOHUTOBAsSI, ITATHBBI
u3onupyomue (2 mr.)

MammHa  snexkTpodopHas  WIM  BBICOKOBOJBTHBIH  HMCTOYHUK:
Ha3nauenue: i1 NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHIIMaNa U MOJy4eHUsI HCKPOBOT'O pa3psia,

JICKU Ha CTOMKax: HAJIM4HE,




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. U3M.

KOJINYECTBO JICHIEHCKMX 0aHOK: HE MEHee 2,
MOJICTaBKa: HaJIU4He
Kommiekt npoBosos: nmua: ne menee 500 mm - 4 wt , 250 mm - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: IS MOJKIIOYEHUS JI€MOHCTPAIMOHHBIX
npuboOpoB ©  000pyIOBaHHMS K HWCTOYHHKY TOKa, I COOPKH
AJICKTPUYCCKUX IIETIeH, BKJIIOYas 3JeMeHThl U3 paboTel "[locTosHHBII
AIEKTPUIECKUHN TOK"
[lITaTuB J1abOpaTOPHBINA C ACpKATEIIMU
BECHI JJIEKTPOHHBIE
MEH3YpKa, rpezaen usmeperus 250 mi
nuHamometp 1H
nuHamometp SH
UUJTUHAP CTAIbHOM, 25 cMm3
UUJTUHAP aTIOMUHUEBBIN 25 cm3
HUATUHAP aTIOMUHUEBBIN 34 cm3
WIMH]IP MIACTUKOBBINA 56 cM3 (a7s m3MepeHusl CUIbl ApXrumesa)

Ob6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX paboT u | npyxunHa 10 H/m

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

(Ha 0a3e KOMIIIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAeT Maccy ¢ marom 10 r

MepHas JICHTa, THHECHKA, TPAHCTIOPTHP

OpYCOK ¢ KPIOYKOM M HUTHIO

HarpasJysitomas umHod He MeHee 500 mm. J[oykHBI OBITH 00ecTIeueHbI
pa3Hbie K03 (OUIIMEHTHI TPeHUS OpyCKa MO HATPABIISIOMIEH

CEKYHJIOMED AJIEKTPOHHBIN C TATYMKOM

HATPABIISIONIAS CO IITKATON

OpYCOK JIepEeBSHHBIN C ITYCKOBBIM MarHUTOM

HUTSHOU MasiTHHK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
W3MEHEHHS JUIMHBI HUTH

pbIyar




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

0JIOK MOJIBUXKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETP

WMCTOYHHK TUTAHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENb C BBIXOIHBIM
HampspbkeHueM 36-42 B wim  OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEryJIUPOBKHU 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
COEIMHUTEINbHBIE TPOBOJA, 20 mIT.

KITIOY

Ha0Op NPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparomas n1uH3a, pokycHoe paccrosaue 100 Mmm
cobuparonias JMH3a, GoKycHoe paccTosiHre S0MM
pacceuBaroiast 1uH3a, GOKYCHOE pacCTOSHUE -75MM
SKpaH

ONTHYECKasl CKaMbsI

cnang «Mopnenb npeameray

OCBETHUTETh

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

Kanumnsiper

Hudpaxuonnas peurerka 600 mTpruxoB/MmM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkano

JlazepHas yka3ka




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.

H3M. H3M.
[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, y3JII0OB U MEXaHH3MOB, HEOOXOIUMBIX s
CO31aHUs pOOOTOTEXHUYECKUX YCTPOUCTB.
HaGop mpencraBinser coOOH KOMIUIEKT CTPYKTYpPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Boaser coOupare (M HpOrpaMMHpOBATH COOMpaeMble
MOJIEJIH ), U3 AJIEMEHTOB, BXOSIINX B €r0 COCTaB, MOJEJIN MEXaTPOHHBIX

. U poOOTOTEXHMUYECKUX  YCTPOHCTB €  AaBTOMAaTH3UPOBAHHBIM

OO6pa3zoBaTeabHBII .
yIpaBjI€HUEM, B TOM YHUCII€ HA KOJECHOM XOJy, a TaK)Ke€ KOHCTPYKIUH,
KOHCTPYKTOP e
1 | upaxmuks  6rnounoro | CCHOBAHHBIX Ha HCTOB30BAHHH mepesad (B TOM 4HcIe YEepBAUYHBIX U 1 wr. | e
pa

IpOrpaMMUPOBAHUS ¢
KOMIUIEKTOM JaTYUKOB

3y04aThiX), a TAKXKE pbIUaroB.
CBETOJMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

KonmuecTBo mopToB BBOAA/BBIBOA HA KOHTPOJIEpE HE MeHee 6
KomndecTBo KHOIOK HE MeHee 4

OO0111€e€ KOIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

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

2) cepBOMOTOPBI

3) IaTYUK CHUJIBI

Oeloii IIOACBETKOM Ha




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

4) naTyuK pacCTOSIHUS

5) naT4MK 1BETA

6) akKyMyJisiTOpHast OaTapest

7) I1nacTuKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIFOYasi epOpHpPOBAHHBIC
DJIEMEHTHI: OaKu, KyOUKH, OCH U BaJbl, COCAUHUTEIBHBIC dJICMCHTHI K
OCsIM, IIECTePHH, MPEIAHA3HAYCHHBIC ISl CO3/IaHUS UYCPBAYHBIX U
3y04aThIX Tiepead, COCTUHUTEIBHBIC H KPETICKHBIC JIIEMEHTHI;

7) [TporpammHuoOe oOecrieyeHue, UCTIOJIb3yeMOe IE|
POrPaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX MOJACICH W
YCTPOMCTB, JIOCTYITHO JJIsi CKAYMBaHUs U3 ceTH MHTepHeT

OO6pa3zoBaTeabHBIN
Ha0Op MO MEXaHHKeE,
MCXAaTPOHHUKE )51
pPOOOTOTEXHUKE

KoMruiekT 171st u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKHU

Habop nomxken ObITh IpeIHA3HAYEH VISl TPOBEACHUS YU€OHBIX 3aHATUI
M0 DJJICKTPOHUKE M CXEMOTEXHUKE C IIeNbI0 HW3YYCHHUsS HamboJee
pacripoCTpaHEHHOW 2J€MEHTHOHN 0a3bl, MPUMEHIEMOMN Ui HH>KEHEPHO-
TEXHUYECKOTO TBOPYECTBA YUAIIUXCS U Pa3padOTKU y4eOHBIX Mojeseit
po6otoB. HaGop A0MKEeH MO3BONATH ydyalllUMCS Ha MPAKTHKE OCBOHTH
OCHOBHBIE  TEXHOJIOTHM  TPOCKTUPOBAHHS  POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha MpUMepe YUeOHBIX MOJesiell poOOTOB, a TaKKe U3YYHUTh
OCHOBHBIE TEXHMYECKHE PEIICHHS B OOJACTH KHOEPHETHMUECKUX U
BCTPAaUBAEMBIX CUCTEM.

B coctaB kommiekTa [JODKEH BXOAUTh HA00Op KOHCTPYKTHUBHBIX
AJIIEMEHTOB 11 COOPKHM MakeTa MaHWUMYJISIIMOHHOTO POO0Ta, KOMIUIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB i COOpKM MakeTa
MOOUJILHOTO Ppo0OTa U T.II.

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

B coctaB KOMIUIEKTa JOJKHO BXOIMTH: MOTOPBHI C YHKOJEPOM - HE

1 mrr.

1 .




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

MeHee 2IIT, CEpBONPUBOJ OOJBIION - HE MEHee 41T, CepBOIPUBOJA
Majblii - HEe MeHee 2T, WH(PpaKpacHBIA JAaTUYUK - HE MEHee 31T,
yJIbTPa3BYKOBOM JaTUMK - HE MEHEE 3IIT, JaT4UK TEMIIepaTypbl - HE
MeHee lmIT, [OaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPHI, CBETOJUOIbI
pa3IMYHOTO HOMHMHAJA), KOMIUIEKT  IPOBOJOB JJsi OecraeyHoro
OPOTOTHIIMPOBAHUS,  IJjaTa  OecrmaeyHoro  MPOTOTHUIIMPOBAHUS,
AKKYMYJIATOD U 3apsAHOE YCTPOHCTBO, .

B cocTaB xomIuieKkTa JOMKEH BXOUTh MPOrpaMMHUPYEMbIii KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE mnm aHamoru4HeIx cBOOOIHO
pacipocTpaHsIeMbIX cpemax  pa3pabOTKH. [IporpamMmmMmupyemslii
KOHTPOJIJIEP JODKEH 00aaTh MOPTaMU IS TTOAKIIOUEHUS U(PPOBBIX
U aHajoroBbix ycrpoicts, unrepdeiicamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocTtaB kOMIUIEKTa JOKEH BXOAUTh MOJYJIb TEXHHUYECKOTO 3pEHMS,
MPEJICTaBIISIIOIIMI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOESHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, YyacToTa sapa He
meHee 1.2 I'Tu, o6bem O3V - He meHee 512MO, 00beM BCTPOEHHOM
namsTé - He MeHee 81'0), MHTErpUpOBaHHOW KaMepol (MaKCHUMalbHOE
paspelieHrne BUIEONOTOKa, nepeaaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHUYECKOH CHCTEMOM. Monyib
TEXHUYECKOTO 3pEHUs JOJKEH 00JaJaTh COBMECTHMOCTBIO C
pPa3IMYHBIMM  IPOTPAMMHUPYEMBIMU  KOHTPOJJIEPAMH C  IOMOIIBIO
unrepdetricoB - TTL, UART, 12C, SPI, Ethernet. Monynp TeXHHYECKOTO
3peHusl JIOJDKEH WMETh BCTPOEHHOE MpPOTrpaMMHOE oOOecleueHue Ha
OCHOBE OTIEPAIMOHHONW CHCTeMBI Linux, MO3BOJISIIOIIEE OCYIIECTBIATH
HACTPOMKY CHCTEMBbI MAIIMHHOTO OOy4YeHUs MapaMeTpoB HEWPOHHBIX
ceTeil s oOHapyX eHHs: OOBEKTOB, OIpENETIeHHs] MX MapaMeTpoB U
JaJbHENIeH nIeHTUPUKAIIUH.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOLIMXCHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
KoMmmuiekT nomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yU€HUS OCHOB
pa3paboTKK NPOrpaMMHBIX M amMapaTHBIX KOMIUIEKCOB WH)KEHEPHBIX
cuctem, pemiernii B cepe "HMHTepHeT Bemiei", a Takke pelICHUN B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIEKTa M MAIIUHHOTO
00y4eHUsI.
KomnbroTepHoe o0opy1oBanue
dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJHu4uue;
Pycckas packianka KjaBUaTypbl: HaJIU4HE;
Jnaronanp skpaHa: He MeHee 15,6 q10iMOoB;
Paspemenue skpana: He meHee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KoanyecTBO MOTOKOB: HE MeHee §&;
bazoBas TakToBas yactoTa npoueccopa: He Menee 1 I'T;
MakcumanbHasi TAKTOBAas 4acToTa mporeccopa: He menee 2,5 I'T;
Kbour-mamars nporieccopa: He MmeHee 6 MOaiT;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0ailT;
1 HoyT6yk O0beM nmoaaep>)KUBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3wt 2wt

pacmupenus): He meHee 24 ['0aiT;

O0wem HakormTens SSD: He Mmenee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapeu: He MeHee 6 4acoB;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYyJIATOpoM: He Ooiee 1,8 kr;
Buemnuit unrepgeiic USB crannapra He Hinke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepgeiic LAN (1cnoib30BaHuE MEPEXOTHUKOB HE
IIPEyCMOTPEHO): HAINYMUE;

Hanwune momyneit u uatepdeiicoB (MCIOIb30BaHUE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI,

becripoBoanas cBs3p Wi-Fi: Hanuuue ¢ nonaepxkoil crangapra [IEEE
802.11n unu coBpeMeHHee;




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

CKaHep, KOIHUp)

TexHoorHs MevaTH: Jla3epHas
MakcumanbsHoe paszpemenue rneyatu: He MmeHee 1200x1200 touexk;
Wntepdeiicel: Wi-Fi, Ethernet (RJ-45), USB.

HaumeHnoBanue OopraHu3anmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHu3alnui, ABJIAIHNXCH
o0opynoBaHust ABJIAIOLIMXCHA
MaJOKOMIUICKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €/1.
HU3M.
HU3M.
Web-kamepa: Hanuuue;
Manunynstop "MbIlb'": HaTU4KE;
[TpemycraHoBICHHAS OTIEPAllMOHHAS CUCTEMA C TpaduuecKuM
M0JIb30BaTENLCKUM UHTEp(elicom, obecreunBaromias paboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECUCTEMHBIX
MPUIOKEHUIN: HATTUYHeE.
Tun yctpoiictBa: MOV (pyHkumu rneyatu, KONUPOBAHUS,
CKaHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
Moy (mpunrep, p y . ’
2 [IBeTHOCTD: YepHO-0O€bIi; 1 wr. 1 .




MNPOPUJIbHBIN KOMILUIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoauuecTBo eqmHHUIL JJIs

npoguiabHoro KonuyecTBo equHuL st
KOMILJIEKTa IIpO(l)l/IJII)HOFO
Ne Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA (Oﬁme06pa30BaTeﬂl’H]’Ie KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvu, He (MaJIOKOMl'[JIeKTHbIe
ABJIAKOIIHECH 06me06pa3OBaTenbﬂme
MaJ]OKOMIIJIeKTH])IM), opraHm.aunn), €. U3M.
€. U3M.
BA3OBASI (OBSA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAsl HAIPABJIEHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH yUaIUXCsl.
Kommekranus: becnpoBoiHO#M MynbTUIATYUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auarna3zonoM udmepenus 0...100%
JlaTuMK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
JlaTuuk TemnepaTypsl ¢ JMara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUMANa30HAMHU U3MEPEHHUs He yxe ueM oT ()
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm
1. 10 OMOJIOTHH N 3 mT. 2 mmT.
(yaeHmuecKkasn) JlaTunk TemmnepaTypbl OKpYKarolel CpeJibl C TUana3oHOM U3MEPEHUS HE

yxe uem oT -20 1o +40

AKkceccyapsl:

KaGens USB coequHUTENBHBIM

3apsigHOE yeTpoiicTBO ¢ Kabemem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 KCILTyaTaluu 1udpoBoii madbopatopun
Hudposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pa3pelIeHHe He
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot

YnakoBka




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), e. u3M.

Hannuue PYCCKOA3BIYHOT'O caiita MOAACPIKKHU, HAJTMYHNEC BUACOPOJIUKOB.

Hudposas maboparopust
M0 XUMUH (YUeHUYEeCcKas)

OO6ecrieunBaeT BBIOJIHEHUE JIA0OPATOPHBIX padOT MO XUMHUH Ha YPOKax B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIET0BATENbCKON JESITEIbHOCTH YUaIIHXCS.
Kommnekranus:

BecripoBoiHOM MyIBTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Haruuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH

JlaTuuk BBHICOKOU TeMIepaTyphl (TEpMONAPHBII) ¢ AUAa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3IeKTPONPOBOAUMOCTH C AMANAa30HAMHU U3MEPEeHUs He yke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMmnepaTyphl MJIATHHOBBIN C TUANa30HOM U3MEPEHHS HE Y)Ke 4eM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsimHOE yeTpoiicTBO ¢ KabemeM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuu

Ha6op nabopaTopHoii ocHaCcCTKH

ITporpammHoe obecrieueHue

Meroandeckue pekomeHaanuu He meHee 40 padot

Hanunuue pycckosI3pI9HOTO caiTa MOIAePKKU

Hanuune BuaeopoanKoB.

3 mIT.

2 1IT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hudposas maboparopust
no ¢usuke
(yuenuueckas)

ObecrnieynBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[{udpoBoii JaTYUK TEMIIEPATYPHI C AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 mo 120C

[udpoBoii gaTynk aOCOTFOTHOTO JABJICHHS C JUATA30HOM U3MEPECHHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJIS C AMANa30HOM U3MEpEHUs He yke ueM 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 10 +15B

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

JlaTuMk akcenepoMeTp ¢ oKas3aTelIIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHUs SKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO M0 3KCIUTyaTanuu udpoBoit 1adbopaTopuu
[IporpamMmmMHoe obecrieueHue

Metonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAepKKU

Hanuune Bugeoposnkos.

3 mIT.

2 1IT.

Komnb

I0TepHOE 000pYy/I10BaHuUE

4.

HoytOyx

®dopm-dakTop: HOYTOYK;

3 mIT.

2 1IT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

XKectkas, HeoTKIIIOUaeMas KJaBuaTypa: HaJIu4ue;

Pycckas packiiaika KinaBuaTyphl: HaJIM4KE,

Jnaronanb sKkpaHa: He MeHee 15,6 T10iMOoB;

Pa3pemenue skpana: He MmeHee 1920x1080 nuxceneit;

KonunuecTBo sinep npoieccopa: He MeHee 4;

KonnyecTBo MOTOKOB: HE MeHee &;

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

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

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

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

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

Buemnuit uarepgeiic LAN (Mcnoiab30BaHuE NMEPEXOTHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u unarepdeiicos (MCIoIb30BaHNUE MTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

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

Web-kamepa: Hanmuue;

Manunynsatop "Mbllb": HATNYKE;

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomias padboTy

pacnpocTpaHEeHHBIX 00Pa30BaATEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHN:




KoanyecTBO eAMHAL 1151

npoguiabHoro KoaunyecTBO equHMIL 1151
KOMILIEKTA npoguiabHoro
Ne Haumenopanue KpaTrkue npuMepHble TeXHUYECKHE XaPAKTePHCTHKHU (0dmieoGpasosaTenubie KOMILIEKTA
000py10BaHus OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
ABJISAIOIIHECS o01eodpa3oBaTelbHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), e. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (dyHKIIMM NTeUaTH, KOMUPOBAHKS, CKAHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
5 MOV (nmpunrep, ckanep, | L[BeTHOCTB: YepHO-OebIi; 1 e 1 e
' KOIIUD) TexHonorus neyaru: gazepHas ’ ’
MakcumanbHoe pazpenienue nedatu: He MeHee 12001200 touek;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJBHOE OBOPYJIOBAHUE
EcTrecTBeHHOHAYyYHAasi HANIPABJIECHHOCTh
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIEN0BATEIbCKON AEATEIBHOCTH YHAIIUXCA.
Kommnekranus: becipoBoiHON MyTbTUIATYHUK 1O OUOIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaT4rK OCBEIICHHOCTH C UANa30HOM U3MEpPEHUsI He yke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
[udposas nadboparopust | JlaTyuk TemmepaTypsl ¢ AUANa30HOM H3MEPEHUS He yxe ueM oT -20 10
1. 1o OMOJOTUH +140C 1 . 1 .
(yuenunueckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUANa30HAMU U3MEPEHHUsI He yxe yeM oT ()

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

JlaTuuk TeMmnepaTypbl OKpYy>Karolei cpeibl C IUarna3oHOM U3MEPEHUs He
yxe yeM oT -20 no +40

Akceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsimHOE yeTpoiicTBO ¢ KabemeM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu upoBoi 1abopaTopuun




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

[Mudposas BureokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pelieHne He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanueckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haymgme pyccKosS3pIYHOTO caiiTa MoJIePKKH, HAUTMIHE BUACOPOIUKOB.

[Mudposas nadbopaTopust
10 XUMUH (yUeHUYECKas)

ObecrieunBaeT BBIOJIHEHUE JIA0OPATOPHBIX padOT IO XMMUM HA YPOKax B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEN0BATENBCKON JESTEIBHOCTH YUaIUXCA.
Kommrekranus:

becripoBogHON MyJIBTUAATUUK 110 XUMUU C 4-MsI BCTPOCHHBIMU JATUNKAMU:
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpPMONAPHBIN) ¢ JUANa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEPEHHUsI He yxKe ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwMm; ot 0 1o 20000 MkCwMm

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

OTtnenpHbIE JATYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsiiHOE yeTpoicTBO ¢ Kabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBoJCTBO 10 3KCIUTyaTanuu nudpoBoii 1adopaTopun

HaGop nmabopaTtopHoii OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 40 padot

Hannuune pycckos3pIMHOTO caiiTa noJIEPKKU

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hannuue BUJICOPOJIMKOB.

[Mudposas nadbopaTopust
o gusuke
(yuenunueckas)

Ob6ecrieynBaeT BBIIOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommnekranus:

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

[udposoii AaTIMK aOCOTIOTHOTO JABJICHUS C JHANa30HOM H3MEPEHUs HEe
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJISl C AMANa30HOM U3MEpEHUs He yxke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMy U3MEpEeHUs He yxke ueM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 10 +15B

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

JlaTuuk akcenepoMeTp ¢ ToKazaTesIsIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOUCTBA:

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

AKkceccyapsl:

Ka6ens USB coenuHUTENbHBIN

3apsHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp A1 TpoBeIeHUs] IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun
ITporpammHoe oOecnieueHue

Meroanueckue pexomeraamnuu (40 pador)

Hanunuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hanuune BuaeopoanKoB.

1 mrr.

Hudposas maboparopwust
1o GU3NOIOTUN

ObecnieunBaeT MPOBEACHNUE UCCIIEOBAHUS 110 (GYHKIIMOHUPOBAHUIO
yesoBeyeckoro oprannsma. Kommiekramus: becripoBoiHoi MyabTHIATUHK

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
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 4yem ot 30 no 200 ya/mMun
JlaTuuk TemmnepaTypsl Tella ¢ AMana3oHoOM U3MEpPEHHUs He yKe 4yeM oT +25 1o

+40C

JIaT4rK 4acTOTHI AbIXaHUS C AUANA30HOM M3MEpEeHHs He yxe ueM ot 0 10
100 uukII0B/MHUH

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

OTtnenbHBIE 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
JlaTuMk cuioMep ¢ AuarnazoHoM u3MepeHus He yxke uyem ot -40 mo 40 H
JlaT4MK OCBEIIEHHOCTH C IMaNa30HOM M3MepeHus He yxe ueM oT 0 10
180000 nx

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TPOBECHUSI SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu Hu(poBoi 1abopaTopuun
ITporpammHoe oOecnieueHue

Meroandeckue pekomeHaanuu He meHee 20 padoT

Hanuune pycckosi3pIYHOTO caifiTa Mo aep KKH

Hannune Buaeopoankos.

Hudposas maboparopust
10 DKOJIOTHH

ObecnieunBaeT MpoBeACHNE YIEOHOT'O IKOJIOTHUECKOT0 MOHUTOPHHTA
MHCTPpYMEHTAJIbHBIMHU MeTo1aMu. Habop npumeHsieTcst npu u3yuyeHuu
9KOJIOTUH, OMOJIOTUH, XUMUHU, Teorpaduu 1 MPUPOJOBECHUS, a TAKKE JUIs

WHAWBUAYAJIbHBIX UCCICOOBAHNA U HpOGKTHOﬁ JACATCIIbPHOCTH HIKOJIBHHUKOB.

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), e. u3M.

Komriekranus: becnpoBoiHON MyIbTHIATYHUK O HKOJIOTUYECKOMY
MOHUTOPHHIY C 8-}0 BCTPOCHHBIMU J1aTUYMKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 go 14 pH

JaTtunk BnaxkHocTH ¢ quanazonom usmepenus 0...100%

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

JlaTuuk TemmnepaTypsl ¢ [Uana3oHoOM U3MepeHHsl He yxke ueM oT -20 10
+140C

JlaTuuk 3MEeKTPONPOBOJAUMOCTH C AMANa30HAMU U3MEPEeHHUs He yxke ueM oT 0
1o 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMnepaTypbl OKpYKarolel Cpebl C IMana30HOM U3MEPEHUS HE
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

Jlatuuk 3ByKa ¢ QyHKLIHEH HHTETPUPOBAHUS C TUATIa30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1y;

JlaTuuk BIa)XKHOCTH MOYBBI C AMANAa30HOM U3MEPEHHU He yxe ueM ot 0 10
50%

JaTtunk kucinopoja ¢ nuamnazoHom usmepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM

JlaTuuk ontudeckoi mioTHocTy 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 coenunuTenbHsbiif (2 mr.)




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), e. u3M.

3apsiiHOE yCTpoiCcTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepxeHb Ui 3aKpeIIeHHs] JaTYUKOB B LIITaTUBE

KpaTkoe pykoBOJCTBO 110 3KCILTyaTaluu Hu(poBoi 1abopaTopuu
IIporpammHoe oOecnieueHue

Metoanyeckue pekoMeHaanuu He menee 20 pador

YnakoBka

Haymgme pyccKosS3pIYHOTO caiiTa MoePKKH, HAUTNIHE BUACOPOIUKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockona: OnoIOruyecKuit

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MeTton uccieoBaHus: CBETIIOE MOJIe
Martepuran ONTHKA: ONTHYECKOE CTEKIIO
YBenuueHnue MUKpockona, kpat: 64 — 1280
Oxynsaper: WF16x

Oo6bexTuBsl: 4x, 10X, 40xs (MOANPY>KUHEHHBIN)
PeBonbBepHas rosioBKa: Ha 3 00bEKTUBA

Tun noacBeTKM: 3epKajo Win CBETOIUO]
PacnosiosxeHne noICBETKN: BEPXHSISI U HUKHAA
Marepuan kopmyca: MeTail

[IpeameTHslii cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1aboparopHbie snekTpoHHble 200 T, cIupTOBKa
nmabopaTopHasi, BOpOHKAa KOHMUYECKas, MaJIouKa CTEKIJIsTHHAs, mpooupka [1X-
14 (10 mwTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoit (2 mTykn),
HWIMHIP U3MEpUTENbHBIN 2-50-2 (CTEKIISIHHBIHN, C TPUTEPTON KPBIIIKOH),
HITaTUB JUIs TpoOHpok Ha 10 ruésa, 3a)KuM NpoOUPOYHBIH, MINATelNb-

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHus

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

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

KoJnuyecTBo equHHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), e. u3M.

nokeuka (3 mTyku), Ha0op (HIAKOHOB ISl XpaHEHUS PACTBOPOB U
peakTuBOB (00beM (hmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢bnaxona 30 mi - 10 KOMIUIEKTOB 10 6 MITYK), UAIMHAP U3MEPUTEIHHBIN C
HocukoM 1-500 (2 mrykn), ctakan Beicokuit S00 mi (3 mTyku), Habop
epIIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBSI KOJIO - 3 ITYKH), Xanat Oembii x/0 (2 TYyKH), HepYaTKi Pe3HHOBBIC
XUMHYECKHUE CTOWKHE (2 MITYKH), OYKU 3aIUTHBIC, GPUIBTPEI OyMaXKHbIC
(100 mwrtyk), roproyee ains cnuptoBok (0,33 m).

B coctaB Ha0op BXOIST peaKTUBbI: AIFOMHHHIA, KeNe30, CONSIHASI KHCIIOTa,
METHIIOpaHXK, peHondrarent, aMMHUaK, MepOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o0IIeH CI0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
WCTIOJIB3YEMBIX JUISI COCTABJICHHUSI KOMITJIEKTOB PEaKTUBOB IPH MTPOBEACHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 110 KYPCYy HIKOJIHHON XUMHUHU.

VYyeOnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocraB BxogsT:

Cencop Tun 1 He menee 1 mr., o6ecrnedrnBaeT BO3MOKHOCTb PErHUCTpalun
CUTHaJIa 3JIeKTPUUECKON aKTUBHOCTH MBI (37eKTpoMuorpammsl, IMI).
Perucrpanus 10mKHa OCYIIECTBISETCSI HEMHBA3UBHO, CYXUMU JIEKTPOJIAMHU.
B03MOXHOCTBIO KpEIUIEHHS K pyKe YeJIOBeKa, YTO JO0KHO /1aBaTh
BO3MO>KHOCTb PEFMCTPUPOBATH IEKTPUUYECKYIO aKTUBHOCTH MBILIIIBI B
o0racTy, HaJ KOTOPO pacnosaraercs Kpemienue. [Ipu HanpskeHun
MBILIIIBI T0JKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOII0IEHUS TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabieHUN MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromaerusmorpammsl (OIII7) onTuyeckum myrem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00beM KOTOPBIX
U3MEHSETCA M0J] BO3/IEHCTBHEM YIbCOBOM BOJHBIL. CeHCOp J0KEH OBITh
o0ecrnedyeH BO3MOXKHOCTBIO KPEIUICHHUS K MMOAYIIeYKe Najblia YeJIOBeKa.

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHus
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Cencop Tun 3 He menee | mT., o0ecreynBaeT BO3MOKHOCTh: PETUCTPAIlUN
curHana snektpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu 1, II u Il oTBeaeHUH; TOAKIIOYEHUS JIEKTPOJOB K CEHCOPY C
MOMOIIIBIO COCMHUTENBHBIX MIPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He meHee | mT. 0OecredBaeT BO3MOXHOCTb: PETUCTPALIUN
CUTHaJja KoxkHo-ranbBannueckoit peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISIETCS HAa IOCTOSIHHOM TOKE; IIOJKIIFOUEHHUS K TEIly YEJIOBEKa C
MOMOIILBIO CYXUX JIEKTPOJOB, MOJKIFOUEHUE KOTOPBIX K CEHCOPY
ocymectBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (9917) ¢ moMOoLIbI0 CyXuX
HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPAIIUU JJIEKTPUUECKOW aKTUBHOCTH
Pa3HBIX J0JEH MO3Ta; MOIKIFOUYEHHS JJIEKTPOAOB K CEHCOPY C IIOMOUIBIO
COETMHUTENBHBIX NPOBOIOB, 000pynoBaHHbIX TouchProof passemamu;
3aKPEIUIEHUS JJIEKTPOOB HAa IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecreunBaeT BOZMOXKHOCTb: PErHCTPALUU
CUrHaja Kojiebanus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeIeIeHUs
YaCTOTHI JIbIXaHUSI.

YceTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Nepelaul Ha EPCOHAIbHBIN
KOMIIBIOTEp 00eCreurnBaeT BO3MOXKHOCTb COOpa JTaHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nentpanbHoro moayis k I1K ¢ momomsto USB-kabens. LlenTpanbHbIit
MOJyJIb UMEET HE MeHee | MIT,: TalbBaHUYECKYI0 n30isuio ot [1K.
LleHTpasbHBIA MOIYb 00E€CIIEUNBAET BOZMOKHOCTD OJTHOBPEMEHHOTO
MOJKJIFOYEHUS BIUIOTH 10 4 ceHcopoB. Kaxnplii 3 BXxoa0B LleHTpanbHOro
MOJTyJIsl UMEET raJIbBaHUYECKYI0 U30JISIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHU4YeCKOM n3ossiun). [lonkiodenne cencopos K [{enTpanipHOMY
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MOJIYJIIO OCYILIECTBIISIETCS ¢ TOMOIIBIO CIEIMATIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecnieunBaronyx npaBUIbHOCTh TOAKIIOUEHHS pa3beMa ’
CHIDKAIOIIIMX PUCK CITYYalHOTO KacaHus Pa3beMOB TOKOIIPOBOISIINX
9acTeil, a TakKe 00eCIIeUNBAONINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., 06ecreunBaeT BO3MOXKHOCTD: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHee 3-X pa3iIMuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOIAIIEe B COCTAaB 1aO0OPATOPHH, JOKHO 00eCreunBaTh
BO3MOXXHOCTb PETUCTPALIUU apTEPUATILHOTO JABICHMUSL.

[IporpammHuoe o6ecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BU3yaJIU3AIUIO0 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 /1711 OJHOBPEMEHHOTO POCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpansHOMY MOIyIIIO.
OT0 0becreynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TIOJIUTpaduuecKoro)
pekuma paboThl yCTpOHCTBA.

Taxxe TOMAKHBI UMETHCS BKJIAIKH /ISl BU3yaJlM3allui CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOM3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELUPUUHbIE TS
TOTO WJIK MHOTO CUTHAJIA BEJINYUHBI.

[10 nomxHO naBaTh BOZMOKHOCTh BU3yaJIM3allud U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanuzanus curHaia, CekTp CUrHajia, aMITUTYJHbIA TpUTTep

- OII": Bu3yanu3anus CUTHAJA, CIIEKTpa CUTHAIA, TaXOTPaMMBI, Tpaduk
nyJbca
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- OKI': Bu3yanusauus CUrsana, TaxorpaMmsl, rpaduk myiabca

- KI'P: Bu3yanu3anus cursana

- O0I': BU3yanu3auus CUrHaa, CleKTp CUrHaja, aMIUIUTyAa anbda-purma,
aMIUTATy1a OeTa-puT™ma.

- CeHcop JbIXaHMs: BU3YyaJIU3alus CUTHAA,

- Knonka: Bu3yanusanus cCUrHaia pa3MeTKu

I1O nomKHO UMETh BO3MOXKHOCTh KacToMu3aluu U Hactpoiiku 110 s

3¢ deKTUBHOTO 0TOOpaKeHHS IpaUKOB: HACTPOIKA LIBETA, BEIOOP
napaMeTpoB Ul aHaJIu3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmTabupoBanue rpadpukoB. [10 101KHO UIMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MOKHOCTE HACTPOMKHM apaMeTpoB GUIbTPALMU CUTHAA C TIOMOIIbIO
(GUIbTpa HIXKHUX YacTOT, PUIIBTPA BEICOKMX YaCTOT, MOJIOCOBOTO (PUIILTpA,
PEXEKTOPHOTO (DUIBTPA.

C nenpio ynoOcTBa aHAIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aUCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiy1, ¢ Mmociaeayromen
BO3MOKHOCTBIO MX MOCJIEAYIOIIEr0 BOCIIpOn3BeeHHs B JanHOM [10
(MMUTHPYS PETUCTPAIIMIO CUTHAJIA B PEKUME PEATTLHOTO BPEMEHH ).

B cocraBe: MeTomueckre MaTepuaibl sl YUUTENs U 00yJaronuxcs,
OTMCaHNE TOJKIIOYEHHS CEHCOPOB JIa0OpaTOPUH, UHCTPYKIIUHU T10
ucnosib3oBanuio 110, onucanue 1abopaTopHBIX U MPAKTUYECKUX paboT,
KOTOPOE B TOM YHCJIE COICPKUT MPE3CHTAIMOHHBIC MaTePHAIBI.
YnakoBka/kopoOka J1abopaTopuu T0JKHA o0ecTiednBaTh yI00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH /7Sl PacIoyIOKEHUs CEHCOPOB U YCTPOICTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMS MTPENO0IaBaTeIIMU U
00yJaronuMUCS.

TexHogorn4ecKas HapPaBJCHHOCTb

9.

| O6pazoBarenbHbIit

| PoGoToTexHmuecKuii HAGOP MPETHA3BHAYEH JUIS H3YUEHHS OCHOB

1 mrT.

1 mT.
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KOHCTPYKTOP IS
MPAKTUKU OJIOYHOTO
IPOrPaMMHPOBAHHUS C
KOMILUIEKTOM JaTYHKOB

POOOTOTEXHUKH, JI€TAJICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3JIaHHsI POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npencraiser co00ii KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHHUTEIIBHBIX 3JIEMEHTOB U DJICKTPOTEXHHUUECKIUX KOMITOHEHTOB.
Ha6op no3Bossier codupats (M mporpaMMUpoOBaTh COOMpPaEMbIe MOJIEIH ), U3
9JIEMEHTOB BXOJSIINX B €T0 COCTaB, MOJICIH MEXaTPOHHBIX U
POOOTOTEXHUYECKMX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHHEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, a TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIB30BAHUY TIepe/iad (B TOM YKCIIC YEPBSIYHBIX U 3y0UaThIX), & TaK Ke
pBIYATOB.

CBETO/IMO/IHbIM MAaTPUYHBIN JUCILICH ¢ OO MOJICBETKOW Ha KOHTPOJUIEpE
KonuuecTBO mopTOB BBO1a/BBIBOIA HA KOHTPOJUIEpE HE MeHee 6
KonnyectBo kHOMOK He MeHee 4

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

1) mporpaMMupyeMslii 010K yrpaBiIeHUs, KOTOPBIH MOXET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) DaT4YHMK CUIIBI

4) naT4uK paccTOSHUS

5) maT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE JIEMEHTHI, BKIItoUast meppopupoBaHHbIC
AJIEMEHTHI: OaKU, KyOUKH, OCH U BaJIbl, COSIMHUTEIHHBIC DIIEMEHTHI K OCSIM
, IIECTEPHHU, MpeIHa3HAYCHHBIE TSI CO3IaHMUs YEPBIYHBIX H 3y04aThIX
nepeay, COeIMHUTENbHBIE U KPETeKHBIE DIIEMEHTHI;

7) IlporpamMHOe obecrieyeHre, UCHOIb3yeMOoe AJis IPOrpaMMHUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETIEH U YCTPOMCTB, TOCTYITHO JIs
CKaYMBaHUs U3 ceTH VHTEepHET




KoanyecTBO eAMHAL 1151

npoguiabHoro KoaunyecTBO equHMIL 1151
KOMILIEKTA npoguiabHoro
No Haumenosanue Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEePHCTUKH (0dmeodpasopaTeanibIe lomrielera
000py10BaHus OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
SIBJISTIOILIMEeCS o0ueodpa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), e. u3M.
ell. M3M.

Kommmrext JJIs1 UI3YYCHHA OCHOB 3JICKTPOHUKH U pO6OTOTeXHI/IKI/I

Hab6op nomkeHn ObITh MpeAHA3HAYCH JJIs TPOBECHUS YICOHBIX 3aHIATUI IO

QJICKTPOHUKE U CXEMOTEXHUKE C LCJIIbIO U3YUCHUA Hauboee

pacrpoCcTpaHEeHHOM JIEMEHTHOM 0a3bl, IPUMEHSIEMOM 1Jisi MHKEHEPHO-

TEXHUYCCKOT'O TBOPUCCTBA yHAlIUXCA U p33pa6OTKI/I y‘le6HbIX MOI[GJ'IGﬁ

po6oTtoB. Habop H0omKeH MO3BOJIATh YUaIMMCS Ha TPAKTHKE OCBOUTH

OCHOBHBIC TCXHOJIOIHH ITPOCKTUPOBAHUA pO6OTOTCXHI/I‘IeCKI/IX KOMIIIICKCOB

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

TCXHUYCCKUC PCIICHHUA B obnactu KI/I6epH€TI/I‘I€CKI/IX " BCTPpanBaCMbIX

CUCTEM.

B cocrtaB komIiekTa JOJDKCH BXOIUTH Ha60p KOHCTPYKTHUBHBIX 3JICMCHTOB

JUTst COOPKU MaKeTa MaHUTYJISAIIMOHHOTO Po00Ta, KOMIUIEKT METaNIMYECKUX

O6p330BaTeJIBHBII>'I Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB JJIs1 C60pKI/I MakKeTa MOOMJILHOTO p060Ta U T.II.
10 110 MEXaHUKe, B cocraB komruiekTa BXOIUT HA0OP AIEKTPOHHBIX KOMIIOHEHTOB JIJIst 1 wr 1 wr

MEXaTPOHUKE U
pPOOOTOTEXHUKE

U3Yy4YEHUsI OCHOB DJIEKTPOHUKH U CXEMOTEXHUKH, @ TAKKE KOMILJIEKT
MIPUBOJIOB M JJATYMKOB PA3IMYHOIO THUIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KoMIUIEKTa TOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBO/L OONBILION - HE MEeHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEHee 31T, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunK
OCBEILEHHOCTH - HE MeHee 11T, Habop 3IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAECHCATOPHI, CBETOAHOAbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJOB JiJIsi 0eCraeqHOro NpOTOTUIIMPOBAHHUS, TIaTa
OecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB KoMIIIEKTa TOKEH BXOJUTh TPOrPaAMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyssix cBo001HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyemsiii KOHTpOIIEDP
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JOJKEeH 00J1aAaTh MOPTaMu JIJIsl HOJKITIOYEHHS LIM(PPOBBIX U aHATIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHUUYECKOTO 3PEHUS,
MIPEJICTABIISAIONINI cOO0M BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 41T, YacToTa si/ipa HE MEHee
1.2 I'Tu, oosem O3V - He menee 512M06, 00beM BCTPOCHHOM MaMSITH - HE
MmeHee 81'0), HHTErprpPOBaHHON KaMepoi (MaKCUMAIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne menee 2592x1944
€/1.) M1 ONTUYECKON cucTeMOoil. MoyJib TEXHUUECKOTO 3PEHUSI JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomorisio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHUECKOTO 3pEHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecIiedeHre Ha OCHOBE OTEepaIllMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPONKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpoOB HEMPOHHBIX ceTel JIsl OOHAPYKEHUS 00HEKTOB, OTPEICICHUS
WX MapaMeTpoB U JalnbHEeHIIeH HIeHTU(DUKAIINN.

KomrmiekT nomken obecneynBaTh BO3MOKHOCTh U3YYECHHSI OCHOB
pa3paboTKu MPOTPaMMHBIX U allapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B chepe "MuTepHeT Bemieit", a Takyke peleHuit B 001acTi
POOOTOTEXHHUKH, NUCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHSL.

11.

YersipéxoceBoi
y4eOHBIi poOoT-
MaHHMITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, JUISI TOJITOTOBKH 00YUaIOIIMUXCS K
BHEJPEHUIO U MOCIEAYIONIEMY UCIIOJIb30BAHUIO pOOOTOB B MPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnunuecTBo oceit poOboTa MaHUITYIIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE 10 TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IIAarOBbIMH ABUTATCIISIMU. HaprDKeHI/Ie IIMTAaHUA IIarOBbIX

1 mrT.

1 mT.
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nBurareseil He ooinee 12 B.

CepBojBHTATEIIb YETBEPTOUN OCH JIOJDKEH 00ECTIeUnBaTh TOBOPOT
UHCTPYMEHTA.

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

Jliig onpesiesieHus MOJI0KEHUST MaHUITYJISITOPa IPU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJDKEH MCIIOJIB30BaThCS DHKOIED.

VYroa noBopoTa 3aHEro mieya MaHUIysIsiTopa He MeHee 90 rpatycos.

VYroa noBopoTa nepeaHero miaeda MmaHunyiastTopa He MeHee 100 rpagycos.
Jlig onpeiesieHus MOJI0KEHUS 3aJTHETO U MIEPEIHEr0 IIeY MaHUIYJIsITOpa
JOJDKEH HCII0JIB30BATHCS TMPOCKOIL. YTOJI IOBOPOTA 110 YETBEPTOM OCH HE
Menee 180 rpamaycos.

JlokHa OBITH BO3MOXKHOCTH OCHAIIIEHUS! CMEHHBIMU HacaJKaMH (Harpumep,
JepaTelb KapaHjaama Uiy giomMacTtepa, IpUcocKa ¢ CEpBOJIBUraTelNEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPOMCTBO C CEPBOJBUTATEIEM, YCTPONUCTBO IS
Ja3epHON TPaBUPOBKU WK yCTpOorcTBO 71 3D-nevarn).

JlokHa OBITh BO3MOXKHOCTD MOJKIFOUEHUS JTOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIIOpTEPa, pesbca A nepeMelieHust podoTa, myabTa
YIIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4nKa, MOJyJisl OECIPOBOIHOTO JIOCTYIIA.

PoboT-MaHumynsaTop 10JKeH o0ecrieyrBaTh NepeMeleHle Haca k1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXHOCTh MIOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3SMOYKHOCTD YIIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30151 (0e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mm. UHTepdetic
noakiarouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabO0Thl U BHELITHETO
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YIPaBIEHUS.

YpaBisoomuid KOHTPOJUIEp AOKEH OBITh COBMECTUM CO cpeoit Arduino.
YpapioOmui KOHTPOJJIEP COBMECTUM CO CPENOM IPOrPaMMHUPOBAHUS
Scratch, u s3p1koM porpammupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT IO IEPBBIM TPEM OCSIM B 3aJIlaHHBIN Yol U
Ha 33JIaHHBIN yroJI, IOBOPOT 110 YETBEPTON OCH HA 3aJaHHBINA yroJI,
IBUKEHME B KoopauHaTthl X, Y, Z, IepeMelleHUE Ha 3alaHHOE PaCCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJI0KEHNUH YTJIIOB,
nepenady AaHHBIX O TEKYLIIMX KOOpAUHATaX MHCTPYMEHTA.

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

Tunsl nepeMenieHnii B 1€KapTOBbIX KOOpAUHATAX: ABH)KEHUE T10
TPAcKTOPUH, IBUKEHUE 10 MPIMON MEKIY ABYMsI TOUKaMH,
MepenphIriBaHue U3 TOYKU U TOUKY (IEPEHOC OOBEKTA).

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3YUCHHSI
MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISITUOHHBIX
poboToB

OO0pa3oBaTenbHbI KOMIUIEKT 10JIKEH ObITh MTpeIHa3HaueH JUIsl U3Y4YEeHUs
POOOTOTEXHUUYECKUX TEXHOJIOTUH, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUNIUPOBAHUS U AJIUTUBHOTO IPOU3BOICTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) UHTennexTyanbHblil CEpBOMOAY/b C MHTETPUPOBAHHOM crCcTEMOM
yIIpaBJIEHUs], TO3BOJISAIONIEH OOBETUHATH CEPBOMOIYIHU APYT C APYTOM IO
MoCJIeI0BaTEIbHOMY UHTEpQEICY - HE MeHee O1IT;

2) PoGoTOTEXHUUYECKUI KOHTPOJUIEP MOAYJIBHOTO TUIIA, PEACTABISIOINI
co00i1 OAHOIIIATHBIN MUKPOKOMIBIOTED € ONEpPalMOHHON cucTeMoil Linux,
00BbETUHEHHBIH ¢ epUPEePUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenusi. POO0TOTeXHUYECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHUKPOKOMITBIOTEPA - HE MeHEE 4, TaKTOBas 4acToTa sijpa - He meHee 1,2

1 mrT.

1 mT.
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I'Tu, o6bem O3Y - He meree 512 MO, Hanmmuue uarepdericos - SPI, 12C,
12S, TTL, UART, PWM, tudpoBbie 1 aHATOTOBBIE TIOPTHI IS
MOJIKJIFOUEHUS BHEIIHUX YCTPOUCTB, a Takxke WiFi unu Bluetooth mis
KOMMYHMKAIMU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOTEXHIUECKU
KOHTPOJUIEP OJDKEH 00eclieunBaTh BO3MOXKHOCTh IPOTPaMMUPOBAHUS C
MOMOIIBIO cpeACTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHsIeMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMU POOOTOTEXHUYECKUX
CUCTEM C TToMoIIbio cpeasl ROS.

3) BriuncnuTenbHbl MOAYJIb CO BCTPOCHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mT. BerancnuTenbHbIi MOy b TOJDKEH 00J1aaTh BCTPOCHHBIMA
1u(GpPOBBIMU IOPTAMU - HE MeHee 1 21T U aHaJI0rOBBIMU IOPTAMU- HE MEHEE
12mT. BeraucauTensHbIN MOTYJb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecripoBoiHOM cBsi3u THIa Bluetooth u WiFi quyisg co3nanus anmapaTHo-
MIPOrPaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKu
pewmennii "MHTepHeT Bemein".

BoruncnuTenbHbIi MOAYIIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMU A7 oAKIoueHus K cetu Ethernet u
ITOAKJIIOYEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABISAIONINNA COO0H yCTpOCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOM KaMephl,
obecrieynBaroliee pacro3HaBaHue MPOCTEHIINX H300paKeHUH Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moy TEXHUYECKOTO 3pEeHuUs 10JKeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCIIO3UIINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAEMOM 001acT N300pakeHUs,
OKpPYIJIOCTH OOHapYyKUBaeMOU 001acTH U300pakeHNUs, TIOJI0KEHUE
o0OHapyKUBaeMbIX 00J1aCTel OTHOCUTENBHO JIPYT Apyra

Moynb TEXHUYECKOTO 3pEHHMsI TOJKEH UMETh BCTPOEHHBIE HHTEP(ENCHI -
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SPI, UART, 12C uinu TTL nis KOMMyHUKALUK APYT C IPYTOM WA
BHEUIHUMH YCTPOMCTBAMH.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTalljia JijIsl COOPKHU MOZAEIH
MaHUIYJISTOPOB - HE MeHee l1uT;

6) KomruiekT a1eMeHTOB A1 COOPKM BaKyyMHOT'O 3aXBaTa - He MeHee 11IT.
O06pazoBaTenbHBIM POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEeH sl MPOTOTUITMPOBAHUS MOJIEIen
MOOWIJIBHBIX ¥ MAaHHUITYJISIIMOHHBIX pOOOTOB pa3aMyHOro THIA. B coctas
KOMIUIEKTA JIOJKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeTICH MOOMIILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C Pa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaiielbHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KWHeMaTuka, niaargopma Ctroapra u T.I1.).
OO6pazoBaTenbHBIM POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJIEPKATh
MHCTPYKILIMHU IO TPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MH)KEHEPHBIX pacue€TOB MPU MPOEKTUPOBAHUH (pacdeThbl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, paciyeT IapaMeTpOB
KMHEMATUKH U T.I1.), THCTPYKIIMH 10 pa3pabOoTKe CUCTEM YIPABIICHUS U
IIPOrpaMMHOT0 oOecrieueHus JUIsl yrpaBiieH!s] poOOTaMH, HHCTPYKIIUU U
METOJIMKH IO pa3pabOTKe CUCTEM YIPABIECHUS C dJIEMEHTaAMU
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO O0yYEeHHUS.

Komnb

I0TepHOE 000pYy/10BaHuUE

13.

HoytOyx

dopm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJlu4ue;
Pycckas packiagka KjaaBUaTyphbl: HAIUUUE;
Jnaronane skpaHa: He MeHee 15,6 q10iMOoB;
Paspemenne skpana: He MeHee 1920x1080 nukcenei;

1 mrT.

1 mT.
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KonnuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBas yactoTa npoueccopa: He menee 1 ['Tm;
MakcumanbHasi TAKTOBas 4acToTa npoieccopa: He menee 2,5 I'T';
Kam-namsarte mporeccopa: He MeHee 6 MOaiit;

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaepKUBaeMOM ONepaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacmpenusi): He MmeHee 24 ['0aiT;

O6mbem Hakomnutenns SSD: He menee 240 1'0aiit;

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

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Huxke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit uarepgeiic LAN (ucnonbp3oBaHue NEpeX0JHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u uatepdeiicoB (MCronb30BaHUE MEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hannuue ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "Mbllb": HATUYKE;

[IpenycranoBneHHas onepaoHHasi CHCTeMa ¢ rpaduuecKuM
MOJIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias padboTy
pacnpocTpaHEHHBIX 00Pa30BaTEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJu4ue.

14.

Tenexka-XpaHWIHIIE
HOYTOYKOB

THI KOpPITyca: METa;

BO3MOXKHOCTE 0€30IaCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU A HOYTGYKOBI

HaJIM4IHe;

1 mrT.

1 mT.
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BO3MOXXHOCTb 3apsiIKM HOYTOYKOB: HaJTM4Ke, OIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
MOJ/IEPKKA HOYTOYKOB U3 KOMIUJIEKTA MTOCTaBKH;

KOJMYECTBO HOYTOYKOB: OT 6 MITYK, MOJJIEPKKAa HOYTOYKOB U3 KOMILIEKTa
MOCTaBKH;

Hanpspkenne nuranus: 220B\501;

[ToTpebnsiemast moutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (Makcumym): 12;

JUlvHa MIHYpa IEKTPONUTAHUS: OT 2,5 METpa;

3ammTa OT nepeHanpsHKeHUs, KOPOTKOTO 3aMbIKaHUSI: HATTUUNE;
Koneca i nepeiBUKeHUs C TOPMO30M: HaJIMUUE.




