MHAHUCTEPCTBO HPOCBEINEHU
POCCUHUCKOMU PEAEPALIUN

(MUHINPOCBEIMEHUA POCCHUN)

PACIHIOPAXEHMUE

« 12  » gaBapsa 2021 r. No P-

MockBa

O0 yrBepxIeHHN METOANYECKHUX PEKOMEHIANM I
10 CO3JAHUI0 U (PYHKIIMOHUPOBAHHMIO B 00111€00pa30BaTeIbHBIX OPraHU3ANMUAX,
PacnoI0KEeHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOPO/AaX, HEHTPOB 00pPa30BaHUSI
€CTeCTBEHHO-HAYYHOM U TEXHOJOIMYeCKON HANPABJIEHHOCTEH

Bo ucnonnenne nynkra 4 IlpaBui mpeaocTaBlieHUs W pacIpeiesieHus CyOCHAMit
u3 penepanbHoro  Orokera  Orompkeram  cyOnekToB  Poccmiickoit  depepanuu
Ha copMHAHCUPOBAHUE PACXOJHBIX 00s3aTeNbCTB CyOBeKTOB Poccuiickoin depepariuu,
BO3HUKAIONIMX TPU  peai3allid  PETHOHAIBHBIX  MPOEKTOB, 00ECIEUNBAIOIINX
JNOCTH)KEHUE IIeJIel, MOKa3aTelel M pe3ysibTaToB (efepalbHbIX MPOEKTOB, BXOISIIMX
B COCTaB HaIMOHAJIBbHOTO TmpoekTa «OOpa3oBaHue», B paMKax TOCYAapCTBEHHOU
nporpammbl  Poccuiickoit  ®enepanvu  «Pa3zButne oOpa3oBaHus», MPUBEAEHHBIX
B [Ipunoxennn Ne 5 k rocyaapctBenHor nporpamme Poccuniickon @enepanuu «Pazsutue
oOpa3oBaHus», YTBEpKAEHHON nocTaHoBineHueM [IpaBurensctBa Poccuiickoit deneparuu
oT 26 nekaOpst 2017 r. No 1642:

1. VYrtBepmure mnpwiraraemple MeTonuYeCKHEe PEKOMEHAAMU IO CO3JaHUIO
U (QYHKITMOHHPOBAHWIO B O0O0IICOOPA30BATEIBHBIX OPTraHU3ANMIX, PACIOJIOKEHHBIX
B CEJIbCKOM MECTHOCTH M MaJIbIX T'OpOJiax, LEHTPOB 00pa30BaHMs €CTECTBEHHO-HAy4YHOU
M  TEXHOJIOTUYECKOW  HAINpaBJICHHOCTE B  paMKaX PErHOHANBHBIX  IMPOEKTOB,
o0ecrneunBaroIMX JOCTIXKEHUE LeNIel, TToKa3aTenel u pe3ysbTaTa penepalbHOro NpoeKTa
«CoBpemMeHHas IIK0JIa» HAlMOHAIBHOTO MpoekTa «O0pa3oBaHue»;

2. KoHTpoJh 32 MCTIOJTHEHWEM HACTOSIIIETO PACTIOPSKEHUS OCTABJISIIO 32 COOOM.
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[Ipunoxenune

YTBEPXXIEHbI
pacrnopsbkeHUEM
MuHucTepcTBa NPOCBEIIECHUS
Poccuniickon @enepanun
oT «12» stuBaps 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 TEXHOJIOTHYEeCKOH
HANpaBJICHHOCTEeM



1. Oo01Me moJIoKeHus

Hacrosimmme Meroaudeckue pexkoMeHaanuu (nainee — Pexomenparm)
HaIpaBjeHbl Ha OOECIEUECHUE EIUHBIX OPTaHU3AIMOHHBIX U METOAUYECKUX
YCIOBUM  CO3laHUs M OOMMX TOAXOAOB K  (YHKIHOHUPOBAHUIO B
o011eo0pa3oBaTeNbHBIX OPraHU3alMsAX, PACIIOJIOKEHHBIX B CEIBCKONH MECTHOCTHU U
MajlbIX ~ TOpoJax, IEHTPOB  00pa3oBaHUSl  E€CTECTBEHHO-HAYYHOU
TEXHOJIOTUUECKOW HampaBieHHocTel «Touka pocta», B UelsX oOecreyeHus
peanuzauuu (enepanbHoro mnpoekra «CoOBpeMEHHas IIKOJIa» HAIlMOHAIBHOTO
npoekta «OOpaszoBanme» (manmee — QeaepabHBI TPOEKT), B TOM YHUCTE
YCTAHOBJICHUSI TpeOOBaHUW K pe3yibTaTaM HCHOJb30BaHUS CYyOCHIANM U3
dbenepanbHOTO OrOKETa OrOMKEeTaM CyOBeKkTOB Poccuiickoit ®Denepanuu Ha
coMHAHCUPOBAaHUE  PACXOJHBIX  00s3aTeNbCTB  CyOBEKTOB  Poccuiickoii
denepaluy, BO3ZHUKAIOIIMX TPU  peau3alldd  PETHUOHAIBHBIX  IMPOEKTOB,
o0ecrnieunBaONINX JTOCTHXKEHHE 1IeJIel, ToKazaTeael u pesynbTata peaepaibHOro
npoekTa «B 0011e00pa3oBaTeIbHBIX OpraHU3AlMIX, PACIOJIOKEHHBIX B CEJIbCKOM
MECTHOCTH M MaJIbIX TOPOJIaX, CO3/IaHbl U (PYHKITMOHUPYIOT IIEHTPHI 00pa30BaHUS
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAMPABICHHOCTEN.

[IpuBenennsie B HactoAmux PexomeHmanusx TpeOOBaHUS SIBISIOTCA
MUHUMAJIbHBIMU. Opranbl HCIOJIHUTENIBHONW BJIaCTU CYOBEKTOB Poccuiickoit
®denepanuu (opraHbl MECTHOTO CaMOYIIPABIIEHUs) TIPU pealn3alid MEepONpUiTUN
M0 CO3JaHUI0 U (YHKIMOHUPOBAHUIO B OO0IIE00pa30BATEIbHBIX OpraHU3aIUsX,
PACIIOJIOKEHHBIX B CETbCKOM MECTHOCTH U MaJIbIX TOpOJaX, IIEHTPOB 00pa30BaHU s
€CTEeCTBEHHO-HAYUYHOW W TEXHOJIOTMYECKOW HampaBieHHocTell «Touka poctay
(manee — Ilentpst «Touka pocrta») BhOpaBe oOecrneunBaTh TpeOOBaHUS,
MPEBBIIAIONINE YCTAHOBJICHHBIC HACTOSIIIIMMU PexoMeH 1anusmu.

Hensamu coznanus LlentpoB «Touka pocTa» sBISIETCS COBEPIIEHCTBOBAHUE
YCJIOBUM ISl TIOBBIIICHHWS KauyecTBa o0O0pa3oBaHUsi B 00111e00pa3oBaTEIbHBIX
OpraHu3alugX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTM U MalbIX TOpojax,
pacHIMpeHuss BO3MOXKHOCTEH OOyYaronuxcsi B OCBOCHMHM YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOW  HAIIPaBJIEHHOCTEW, MPOrpamMm
JIOTIOTHUTEIPHOTO ~ 00pa3oBaHMsI ~ €CTECTBEHHO-HAYYHOM U TEXHMUYECKOU
HAIPaBJICHHOCTEH, a TaKXe JJIs MPAKTUYECKONW OTpabOTKH y4eOHOro Marepuaia
1o y4eOHbIM nipeameTam «Dusukay, « XuMus», «bruomorusy.

Hentpsl «Touka pocta» 00ECIEYUBAIOT MOBBIIIEHUE OXBaTa 00YUYaIOIIUXCS
00111e00pa30BaTENIbHBIX OpPraHU3AIMi, PACIIOJIOKEHHBIX B CEJILCKOM MECTHOCTU U
MajibIX TOpojJax, IMporpaMMaMyd OCHOBHOTO OOIETr0 U JOMOJHUTEIHHOTO
o0pa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIpaBICHHOCTEN C
HCIIOJIb30BaHUEM COBPEMEHHOTO 000PYI0BaHUS.

OpraHu3alMoHHO-TEXHUYECKOE, METOAMYEeCKOe U HMH(POPMAIMOHHOE
COMPOBOXKJIeHHE co3anus B cyobekTax Poccuiickoit @enepanuu Llentpos «Touka
pocTay ocymectBisier  DenepanbHOE  TOCYJIapCTBEHHOE aBTOHOMHOE
oOpa3oBaTenLHOe YUpEKICHHUE JOTIOJIHUTEILHOTO PO eCCUOHAIBHOTO
oOpazoBaHust «AKaJeMHUsi pealn3alid  TOCYJAapCTBEHHOW  TMOJUTHKA |
mpoecCHOHATLHOTO  pa3BUTHUA  PAaOOTHUKOB  OOpa3oBaHUsT MUHHUCTEPCTBA



npocBelieHust Poccuiickoit ®Denepaunn» (ganee — DenepanbHblii OomepaTop).
Anpec caiita: https:// www.apkpro.ru/.

2. Iopsaaok co3nanusi

Hentpstl «Touka pocTta» MOTYT CO3/1aBaThCs KaK 3a CUET CPEICTB CyOCHIUi
denepanibHOrO OMOKETa B paMKax peanu3anuu  ¢eaepalbHOTO  MpPOeKTa
«CoBpemMeHHasi IIKOJIa», TaK U B PaMKaX MHBIX MPOTPaMM MU MPOEKTOB 3a CUET
CpelncTB OrKeTOB cyObeKTOB Poccuiickoii @Pexnepannu, CpencTB MECTHBIX
OIOHKETOB U BHEOIOPKETHBIX HCTOYHHUKOB.

Co3znanue llentpoB «Touka pocTa»  OCylIECTBISIETCS Ha  0ase
001eo0pa3oBaTEeNbHbIX OPraHU3aLUM, PACTIONO0KEHHBIX B CEJICKOW MECTHOCTU H
MaJIbIX TOpoJax, Mpu 3TOM B IEPBYIO ouepean co3nanue Llentpos «Touka pocrtay
PEKOMEHAYETCS OCYILUECTBIATH B OpPraHU3alUsIX, IOKA3bIBAIOIIUX HU3KHUE
oOpa3oBaTeIbHbIE PE3yIbTaThI.

B cnyuae co3nganus Llentpa «Touka pocra» 3a c4eT cpeACTB CyOCHAMU U3
denepanbHOro OlO/KeTa B paMkax (¢enepaibHoro mnpoekra «CoBpeMeHHas
mkosia» cyowrekT Poccuiickoit deneparuu onpenenser:

- OopraH WCIOJIHHTEIbHON BiacTu cyObekta Poccuiickoit deneparium,
OTBETCTBEHHBIM 3a peayn3alyio MEpOINPHUATHH MO CO3JaHUI0 U 00ECIEYEHUIO
¢ynkunonupoBanusi LlentpoB «Touka pocra» Ha TEppUTOPUU CyObBEKTa
Poccuiickoit ®enepannu (PernonanbHblil KOOPIUHATOD);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO CO3JaHUI0 U (PYHKIHOHUPOBAHUIO
[HentpoB «Touka pocta» cornacHo Ilpumoxenuto Ne 1 kK HacTosmUM
Pexomennanusm.

KomniekcoM Mep mpus3Haercs IUlaH MEpPONPHUSATHM HAa OYEPEAHOW Toj M
JIBYXJICTHUM IUIAHOBBIM TEPHOJ, MPEAYCMATPUBAKOIIAN MEPONPUATHUS IO
co3fganuto u ¢pyHkuuonuposanuio LlentpoB «Touka poctay, BKIIOYAIONUN B TOM
qucIe:

MEpOIPUATHUS, HAIIPABICHHbIE HA co3daHue UM OTKpbITHE LleHTpoB «Touka
pocTtay;

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

MEPOINPUATHAA [0  MOBBIEHUIO  MPOPECCHOHANIBHOIO  MAacTepCTBA
pabotHukoB LlenTpoB «Touka pocTay;

MEpPONPUATUSA IO KOHTPOJIKO JOCTHXKEHUS MHHUMAJBHBIX IOKa3aTeseu
co3nanus U pyHkuuonupobanus Llentpos «Touka pocTay.

PernonanpHblli  KOOpIMHATOP B COOTBETCTBHM  CO  CPOKaMH,
ycTaHoBJIeHHbIMU B [Ipunoxkennn Ne 1 k Pekomenaganusm, yTBepKIaeT:

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

— IIepEYEHb MOKA3aTENEeN U NHINKATOPOB, COOTBETCTBYIOIINX NPUBEACHHBIM
B [Ipunoxenuu Ne 2 xk Hactodmum Pekomenaanusm, nx 3HaAYCHUH;


https://www.apkpro.ru/

— TepeyeHb O00IIe00pa3oBaTeIbHBIX OpPraHU3alli, pPACIONIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpojiaX, Ha 0a3e KOTOPBHIX IJIAHUPYETCS CO3JAaHHE
[entpoB «Touka poctay (1o dhopme, npeacrasieHHon B [Ipunoxxenun Ne 3);

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

Coznanue mnentpa «Touka pocta» Ha 0a3e 0011e00pa3oBaTeIbHON
OpraHu3allid  JIONMYCKaeTCs KakK IyTeM  BBIJCIECHUS  COOTBETCTBYIOIIETO
CTPYKTYPHOTO TMOAPA3ACICHUs 00Ie00pa3oBaTENbHOW OpraHu3aluu, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPAa3/IeIICHUS.

OO6meoOpa3oBaTenbHAs OPTaHU3AIUS H3AACT JOKATHHBIA HOPMATUBHBIN aKT
0 Ha3HaueHuu pykoBoautens Llentpa «Touka pocta» (KypaTopa, OTBETCTBEHHOTO
3a (YHKIIMOHUPOBAHUE U Pa3BUTHUE), a TAKXKE O co31aHuu 1eHTpa « Touka poctay u
YTBEPKIAEHUH IOJI0KEHUS 0 AesTenbHOCTH LleHTpa «Touka poctay.

PernonanbHblll KOOpAMHATOP HE mo3aHee AHSA OTKpbITHA LleHTpa «Touka
pocTa» obOecreyrBaeT pa3MeElIeHHE B CIEHUANIbHO co3aHHOM paszaene «LleHTp
«Touka pocTta» o¢uIUaNbHOrO caiTa oOIIe00pa30BaTEIbHON OpTaHU3ALUU B
UH(POPMAILIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTtu  «HTepHeT» uHpopManuu o
co3nanun M (QynkunonupoBanun lLlentpa «Touyka pocTa», B TOM 4YHUCIE
uHpopMaluu o0 o0pa3zoBaTENbHBIX MporpaMMax, obopynoBanuu Llentpa «Touka
pocTa», IUIAaHHPYEMOM pEXHUME 3aHATHH  0Oydaroluxcs, IJIaHUPYEMbIX
MeponpusaTuax. B cozmaHHoM paszzgene opuUManbHOrO cailta oOpa3oBaTeIbHOM
OpraHu3allid TaKKe pa3Mmemniaercss HHPOpMalHs O HalUOHAJIBHOM IPOEKTE
«O0pazoBanue» (B TOM 4YHUCIE JIOTOTUM), afpec caiiTa u opulraibHas CUMBOJIUKA
MununcrepcTBa npocsenienus Poccuiickoit denepanumu.

Pernonanbublii KOOPJIUHATOP obecrieynBaeT nH(pOpMHUpPOBAHUE
®denepanabHOro oOmeparopa B Ciy4dae CO3JaHUSl Ha TEPPUTOPUHM CYOBEKTa
Poccutickon ®@enepauuu LlentpoB «Touka pocray B paMKax HHBIX IPOTPAMM U
IIPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu ¢peaepaibHoro npoekra « CoBpeMeHHas
IIKOJIa» HaI[MOHAJIbHOro mpoekTa «OOpa3oBaHHE», 32 CUET CPEACTB OHOIKETOB
cyonekToB Poccuiickoit @enepanyu 1 (M) CPEJCTB MECTHBIX OIOJIKETOB U (MIIH)
BHEOIO/DKETHBIX HMCTOYHMKOB, a TaKXXE€ HallpaBJICHWE Ha COIJIACOBAaHUE
®enepanbHOMY oOInepaTopy KOHUEHIMHM CO3JaHUs U (DYHKIIMOHUPOBAHUS TaKUX
[lenTpos.

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

Cosznanne lLlenTpoB «Touka pocTa» Mpeanojaraet KOMIUIEKC YCJIOBUUA 1O
OCHAILIEHUIO 00pa3oBaTENbHBIX OpraHu3aluii  00OpyAOBaHUEM, PACXOIHBIMU
MaTepuajiaMH, CpEeACTBAaMH OOyYEeHHMs] M BOCIUTAHUS JUISI  JTOCTHKCHUS
o0pa3oBaTeIbHBIX PE3YJIBTATOB 0 MPEIMETHBIM 00JacTsIM «EcTecTBEeHHOHAYUYHBIE
npenmete», «EcTecTBeHHble Haykmy», «Martematuka u  UH(OOpPMATHKAY,
«OO0111ecTBO3HAHUE U ecTecTBO3HaHMWe», «TexHomorus», 00pa3oBaTEIbHBIX
mporpamMm oOIIero o0Opa30BaHUS ECTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOM
HANpaBJICHHOCTEN, IMPHU peanu3aldd KypCOB BHEYPOUYHOM [JIE€SITEIBHOCTH U



JIOMIOJIHUTENBHBIX ~ OOIIEPa3BUBAIOIIMX MPOTPAaMM  €CTECTBEHHO-HAy4YHOU U
TEXHUYECKOUN HAIIPABICHHOCTEM.

Ilepeuenp HampaBieHHOCTEH peanu3yemMbix Ha Oasze llenTpoB «Touka
pocTa» 00pa3oBaTeNbHBIX MPOrpaMM MOXKET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIOIIUXCSA Yy 00I11e00pa3oBaTeIbHBIX OpPraHU3allii  yCIIOBUM, a TaKke
NOTPEeOHOCTEN Y4aCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHIA.

Co3pganme  uentpa  «Touka  pocra»  mpeamojiaraeT  pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYPHI 00IIE00pa30BATEIHHON OpraHU3AINHA, B TOM
YHClie OCHAIeHHE 00111e00pa30BaTeIbHON OpraHu3aluu:

— o0opynoBaHUEM, CpelICTBAMU OOYYEHHUS U BOCIIUTAHUS Ui U3ydeHUs (B
TOM 4YHUCJE SKCHEPUMEHTAIBHOI0) MPEIMETOB, KYpCOB, IUCLUUILIMH (MOZYJIEH)
€CTECTBCHHO-HAYYHOM HAMNPABICHHOCTH W TEXHOJIOTUYECKOM HANpPaBICHHOCTEH
Opy  peaJn3alid  OCHOBHBIX  O0IIEOOpa3oBaTEIbHBIX  MpPOrpaMM  H
JOTIOTHUTENBHBIX ~ 00IIe00pa3oBaTEeNbHBIX MPOTPpaMM, B TOM 4YHUCJIE IS
pacuiMpeHusi  coiepKaHus  y4dyeOHBIX mpenMeroB  «Duszukay, «XUMUD,
«buonorusy;

— 000pyI0BaHHEM, CpEICTBAMU OOYYEHHS M BOCHUTAHUS I HU3yUYCHUS
OCHOB  POOOTOTEXHUKHU,  MEXAHHKH, MEXaTPOHMKH, OCBOEHHUS  OCHOB
MPOrpaMMUPOBAHMS, peaM3alMi MPOrpamMM JOTMOJHUTEILHOTO O00pa30BaHUs
TEXHUYECKOUN U €CTECTBEHHO-HAYYHOW HAIPABJICHHOCTEN U T. .

— KOMIIBIOTEPHBIM U UHBIM 000PY/I0BAHUEM.

[lepeueHb, MUHUMAIBHO HEOOXOIUMBIE (PYHKIIMOHAIBHBIE U TEXHUUYECKHUE
TpeOOBaHMSI M  MHUHUMAJbHOE  KOJMYECTBO  OOOPY/IOBaHHUS, PACXOIHBIX
MaTepHayoB, CPEACTB OOyUYEeHHs] U BOCIMTAaHUs A ocHamieHus LlenTpos «Touka
pocta» (mamee — UHPPACTPYKTYPHBIM JIMCT), OMpEAeNstoTcs PerrnoHanbHbIM
KOOpJIMHATOpOM ¢ ydeToM IIpumepHOro mnepeuHs oOOpyAOBaHUS, PACXOAHBIX
MaTepHayioB, CPEJCTB OOY4YEHHUsS W BOCHHUTAHUS JUIsI CO3JaHUS U OOecredeHUs
GYyHKIMOHUPOBAHUS ~ ILIEHTPOB ~ 0OOpa3oBaHUS  €CTECTBEHHO-HAYYHOU
TEXHOJIOTUUeCKoW HampaBieHHocTu «Touka pocta» B 00IIeo0pa3oBaTeIbHBIX
OpraHU3alMgX, PACMIOJOKEHHBIX B CEIbCKOM MECTHOCTM M MallbIX Topojax
(ITpunoxxennie Ne 6), NpUMEpPHOr0 THUIOBOTO WHPPACTPYKTYPHOTO JIUCTA,
onpezaensiemMoro denepabHbIM OIEPATOPOM, U HACTOSAIINX PexomeHpanui.

B pamkax ocHameHus —001meo0pa3oBaTeNbHBIX  OpPTaHU3AIUN  MpU
dbopmupoBaHun HHPpACTPpyKTypHOTO JMCcTa CcyObekT Poccuiickoit denepanun
BIIpaBEe BBIOpaTh CTAaHAAPTHBIA WM TPO(PUIBHBIA KOMIUIEKT O0OpYJAOBaHMS,
MpECTaBJICHHBIA B MPUMEPHOM TIepeyHe 000pYI0BaHUSI, PACXOIHBIX MaTEpHAJIOB,
CpeACTB OOydeHHss M BocnuTaHus st ocHamieHus LlentpoB «Touka poctay
(ITpunoxxenne Ne  6). i  MaJOKOMIUIEKTHBIX — OOIIE00pa30BaTEIIbHBIX
opraHm3aImii' 00beM SIMHHI] CPEACTB 00YUCHHS M BOCIHTAHHS (OPMHUPYETCS B
MEHBIIIEM KOJUYECTBE.

! MatokoMIIeKTHO#H 0611e06pa30BaTeIbHON OpraHu3amyeii B paMKax pealnsaliii MEpONPUSTHIi MO0 CO3JAHHI0 U
(hYyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON W TEXHOJOTMYECKOH HAaIlpaBICHHOCTEH MpHU3HAETCS
o0meoOpa3oBaTenpHasl OpraHW3aNys, YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXIOW W3 Mapajuieneii KOTOpou
COCTaBJISICT He OoJiee | eMUHMUIIBL.



[IpodunpHbIi KOMIUIEKT OOOpYIOBaHUS 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».

[IpodunbHpIli  KOMIUIEKT 0OOpyAoBaHus obOecneunBaeT 3hPeKTUBHOE
JOCTHXKEHHE 00pa30BaTENbHBIX PE3yJbTaTOB O0YyYalOUMMHUCA IO IporpaMmmam
€CTECTBCHHO-HAYYHOM W TEXHOJIOTUYECKOM HAMNPAaBICHHOCTEW, BO3MOXHOCTh
yIIyOJIEHHOTO M3YYEHHUS OTACIBHBIX IPEIMETOB, B TOM YHCIE A1 (POopMUpOBaHUS
U300peTaTeNIbCKOr0,  KPEaTHMBHOTO, KPUTHMYECKOTO  MBIIUICHUS,  Pa3BUTHS
(GYHKIIMOHATIBPHOW TPAMOTHOCTH y OOY4YaroIIMUXCS, B TOM YHCIE €CTECTBEHHO-
HAay4YHOM ¥ MaTEMATUYECKOM.

I[Ipu ¢dopmupoBanur HUHPPACTPYKTYPHOTO JHUCTA U3 MPOPUIBHOIO
KOMIUIEKTa B 0053aTE€IbHOM IMOPSJIKE 00eCcTIeYnBaETCs BEIOOP CPeACTB OOyUEHUs U
BOCITUTAHUsI HE MEHEE YeM MO0 TpeM y4eOHbIM mpeameraMm («DPuznkay, « XumMusy,
«buonorus») u KoMmbplOTepHOro obOopynoBaHus. OcTaBimidecs IO HUTOram
oIpeseneHusl 00s3aTeIbHOTO 000PYAOBAHUS CPEICTBA, MPELyCMOTPEHHbIE IS
ocHaulenust lLlentpa «Touka pocra», pacnpenensitoTcss Ha HpUoOpeTeHue
JIOTIOJIHUTEIBHOTO O0OpYy/OBaHUS, BXOJALIETO B IEpeYeHb OOOPYIOBaHMUA,
pPacxXoAHbIX MATEpPHAJIOB, CPEACTB OOydYeHUS U BOCIHUTAHUSA MNPO(UIBLHOTO
komruiekTa ([Ipunoxenue Ne 6 kK METOAMYECKUM PEKOMEHIALIUSIM).

[Tpu BBIOOpPE AOMOIHUTENBHOTO OOOPYIOBAHHS TAKXKE CIEAYET YYUTHIBATH
cnenuUKy W MOTPEOHOCTH OTpacieil SKOHOMUKH cyObekTa Poccuiickoit
denepaunm.

PernonanpubIit KOOPJIMHATOP o0ecreynBaeT CorjacoBaHUE
c(OPMHPOBAHHOTO B COOTBETCTBUU C THUMOBOW (HOpMON HHPPACTPYKTYPHOIO
mucra ¢ @DenepanbHbIM  ONEPATOPOM B  COOTBETCTBUU C  PETJIaMEHTOM,
ornpenaensieMbM deepanbHbIM ONEPATOPOM.

[Ipu HampaBieHWHM Ha COTJIAaCOBaHUE MHQPPACTPYKTYPHOTO  JIMCTA,
COJEpKAIeT0  CTaHJAPTHbIE  KOMIUIEKTHI, PervoHanbHbIE  KOOpAMHATOP
npenoctasisieT (mo Gpopme dDenepaabHOrO onepaTopa):

- TOATBEP)KJIEHHWE OTCYTCTBUS B COOTBETCTBYIOIIMX 0Opa3oBaTEIbHbBIX
OpraHM3alMsIX, OCHAIIEHHE KOTOPBIX IJIAHUPYETCS, O0O0OpYIOBaHMS, PACXOIHBIX
MaTepuajoB, CpEeICTB OOy4YeHHMs] ¥ BOCIUTAHUS, YKa3aHHBIX B IMEpeuHe
CTaHJAAPTHOTO KOMILJIEKTA;

- MOATBepXKJeHue Hamuuus (b0 oOecrneueHre HalIuuus 10 MOMEHTa
ocHanieHus LlentpoB «Touka pocTtay) ycJIOBUHN NJii XpaHEHUS U HCIOJIb30BAHUS
XUMHYECKUX PEaKTUBOB, B TOM YHWCJIE HEOOXOIMMOIro OO0OpYyIOBaHUS, BKIIIOUas
mKad BHITSHKHOW IMAHOPAMHBIM M IIKad IS XpaHEHUS XUMHUYECKUX PEaKTHBOB
OTHEYINOpHbIN, corigacHo IlepeuHio cpeacTtB oOydeHuss U BOCIUTAHUS,
HEOOXOMMBIX JIJIS pean3aiui 00pa3oBaTebHBIX MPOTPaMM Ha4aIbHOTO OOIIIETO,
OCHOBHOTO 0O0IIEro u CpeaHero oOmero oOpa3oBaHMs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCJIOBHSIM  OOydYeHHs, HEOOXOIMMOTO TMpPH  OCHAIIEHHUH
0011e00pa3oBaTeIbHBIX OpraHU3alil B IENIX peanu3alid MEPONPHUITHIA IO
CONICUCTBHIO CO37aHUI0 B CyObekTax Poccmiickoit ®Denmepanuu (Ucxons u3



MPOTHO3UPYEMOW  TOTPEOHOCTH) HOBBIX MECT B  001meo0pa3oBaTeIbHbBIX
OpraHu3alusX, YTBEpXKIACHHOMY TpukazoM Munnpocsemenuss Poccun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpaszoBaTenbHble OpraHu3alui, Ha 0a3e KOTOPBIX CO3MAIOTCS U
bynkuuonupyror  Llentpsl  «Touka pocTta», [OJDKHBI — COOTBETCTBOBATH
JEUCTBYIONIUM TPEOOBAHUSIM K YCTPOUCTBY, COJCPKAHUIO U OPraHU3aLUU PexKUMa
paboThl 00pa30BATENBHBIX OPTAHU3AIMN U UHBIM HOPMATUBHBIM MPABOBBIM AKTaM,
OTIPEISISIIONTAM  TPEOOBaHUSI K OpTaHHW3allid OOIIET0 W JOMOJTHUTEIBHOTO
oOpa3oBaHMUsI IETEH.

[Tomemenust (pyHKIMOHATBHBIE 30HBI, B TOM 4YHCE Y4eOHble KAaOMHETHI
buzuku, xumun, ouonorun) Ilentpa «Touka pocTtay peKOMEHAyETCS pacrojaraTh
B IIpe/ieNIax OJTHOTO 3JIaHUA.

[IpoextupoBanue, 30HupoBanue nomemeHnii LlentpoB «Touka pocra» un
ONPENENICHUE AU3aliH-PEMICHU OCYHIECTBISETCS C Y4YE€TOM pPYKOBOJACTBA IIO
IPOEKTUPOBAHUIO LEHTPOB «Touka pocTtay, yTBEpkKAaeMOro ¢eaepaibHbIM
OIIEPaTOPOM.

IIpu npoexTupoBaHuu, 30HUpOBaHUM nomenieHui LlenTpos «Touka pocra»
CIIEyeT YYHUTBIBAaTh OCOOEHHOCTH OOOpYAOBAaHHUSA, PACXOJHBIX MaTEpHAaJIOB,
CpeacTB  O00y4YeHHMs M  BOCHMTAHHSA, KOTOPbIM OyJeT oOecnedyuBaThbCs
oOpa3oBaTesibHasi OpraHU3alysl.

IIpoekr  30HmMpoBanms  mnomemeHni  LlentpoB  «Touka  pocrta»
npexacrasisgercss DeaeparbHOMY OMNEPATOPY OJHOBPEMEHHO C MPEICTABICHUEM
MH(PACTPYKTYPHBIX JHCTOB.

4. Opranmsauusi 00pa3oBaTeIbHOH 1eATEIbHOCTH

OOpazoBaTenbHas JeSATENBHOCTh Ha 0a3e 1eHTpoB «Touka poctay
OCYIIECTBIISIETCS] IO 00pa30BaTEIbHBIM MIPOTpaMMaM OOIIErO U JIOTOJHUTEIHLHOTO
oOpa3oBaHUs.

TpebGoBanus k QopMary opraHu3aiud o00pa30BaTENbHON JESITEIBHOCTH
PEryIUpYIOTCS HAcTOAMMMU PexomeHmanusiMu U MHBIMH UH(POPMAIIMOHHBIMHU U
MeToauyeckumu Marepuainamu denepanbHOro oneparopa.

Hanpasnenust peanusyembix ¢ UCnoib30BaHueM pecypcoB LlentpoB «Touka
pocTa» mOporpaMM  ONPEACNSIIOTCS B COOTBETCTBUM €  METOJWYECKUMU
MaTepuajiaMi M PEKOMEHJAIMSIMH, YCTAaHABIWBACMBIMU U aKTYyaJU3UPYEMbIMHU
denepaabHBIM OIEPATOPOM.

Ha o6aze mnentpoB «Touka pocrta» oOecrneunBaeTcs peaau3aius
oOpa3oBaTeIbHBIX MPOTPAaMM  €CTECTBEHHO-HAYYHOM UM  TEXHOJOTHYECKOM
HaIpaBJICHHOCTEH, pa3paOOTaHHBIX B  COOTBETCTBUM C  TpPeOOBaHUAMHU
3aKOHOJATEIhCTBA B cdepe o00pa3oBaHWsi W € YYETOM PEKOMEHIAIHMA
denepanpHOro omeparopa. B obs3aTensHOM mopsiake Ha 0a3e meHTpoB «Touka
pocTay 00ecleyuBaeTCs OCBOEHHE OOYYaIOUUMHUCS Y4YEOHBIX IPEAMETOB
«Duzukay, «Xumus», «buomorus» ¢ WCMONB30BaHWEM MPHOOPETAEMOTO
000pyI0BaHUS, PACXOHBIX MAaTEPUATIOB, CPEJICTB OOYUCHHUS U BOCITUTAHUS.



He menee 1/3 oObema BHEYpOUYHOU JEATEIHHOCTH OOYYAIOIIUXCS JOJKHO
OBITh OPUEHTUPOBAHO HA MOJIJIEP’KAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTEe 00pa3oBaTENbHBIX MPOrpamMM, MPU 3TOM OOBEM MPOrpaMm
€CTECTBEHHOHAYYHON HAIpPaBJICHHOCTH HE MOXET cocTaBisAith MeHee 20% oOT
oOmiero o0beMa BHEYPOUHOM nedarenbHOCTH. OOpa3oBaTeNbHbIE MPOTpaMMBbI IO
JPYTUM  HalpaBiCHHOCTSM TP HAJIWYUU  BO3MOXKHOCTH  PEKOMEHIYETCS
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpoB «Touka pocTtay.

Pazpabotka pabounmx mporpamMm 1o mnpeameram «®Pusukay, «XUMHD,
«buonorusi», y4eOHbIM MpEAMETaAM €CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKOU
HAIpaBJIEHHOCTEH M3 YacTH Yy4yeOHOro IutaHa, (OpPMUPYEMOH YYaCTHUKAMH
00pa30BaTEeNbHBIX OTHOILICHUM, MPOrpaMM BHEYPOUHOM JAESATENBHOCTH H
JIOTIOJIHUTENILHOTO ~ 00pa30BaHUsl  OCYIIECTBISACTCS  001Ie00pa3oBaTeIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3/1al0TCs LHEHTPhI «Touka pocTa», caMOCTOSATENBHO
C YYETOM METOJUYECKUX MAaTEpUAJIOB U peKoMeHaauuii denepanbHoro oneparopa.
Peanuszamus o0pa3oBareibHBIX MPOTrpaMM JOMOJHUTEIBHOIO 00pa3oBaHUs B
MaJIOKOMIUIEKTHBIX OOLIe00pa30BaTENbHBIX OpraHU3alUsAX OCYIIECTBISETCS MPH
HAJIMYUHA y OpraHU3allid COOTBETCTBYIOLIMX YCJIOBHMM. J[7 MalOKOMIUIEKTHBIX
0011e00pa3oBaTeIbHbIX OpPraHU3aluid JOMYCKAaeTCs OTCYTCTBUE JIMIIEH3UM Ha
JIOTIOJIHUTENbHOE O0Opa3oBaHHE U peAM3yeMbIX MPOTpaMM JIOHNOJHUTEIBHOTO
oOpa3zoBaHus.

PekomeHmanuu 1O HKCHOONB30BAaHUIO  CTAHJAPTHOIO  KOMILJIEKTA
o0opynoBanus Llentpa «Touka pocta» npu peanu3aluy IpOrpamMm €CTECTBEHHO-
HAay4YHOM M TEXHOJOTMYECKOW HAIpaBIEHHOCTEN onpeneneHsl B [Ipunoxenun Ne 5
K HacTosuuM PekoMeHauusm.

ComnpoBokKJIeHUE W METOJMYEeCKoe  OOecleueHHue  MCIOJIb30BaHUs
npodUILHOTO KOMILJIEKTa O0O0OpyJOBaHUS B 00pa30BaTEeIbHOW AESATEILHOCTH
ueHTpoB «Touka pocra» ocymectsiser DenepanbHbli ONEpaTop.

Metoauueckue maTepuaibl, pa3pabOTKH M HWHbIE MaTepuaibl 1O BOIPOCaM
UCIIOJIb30BaHUSI TPO(HUIBHOTO KOMILJIEKTa O000pYyJI0BaHUs pa3padaThIBAOTCH,
aKTyJIM3UPYIOTCS U paclpocTpaHsroTcss PeaepanbHbIM ONEPATOPOM, B TOM YHUCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeJIua MHCTPYMEHTOB (BUIEO, BeOMHap,
myOJuKaIm).

@denepalibHBIM ~ ONEPATOPOM Ha PETYJISAPHON OCHOBE oOOecredrBaeTCs
NPOBEICHUE METOAMYECKUX M OOy4alollUX MEpOINpHUsATAH 10  BOMpPOCaM
opraHuzanuud obOpazoBaTenbHOoro mnpounecca B lLlentpax «Touka poctay c
pUMEHEHUEM NPO(UIBLHOTO KOMIUIEKTa 000pYA0BaHMS, OKa3aHUE METOJINYECKON
NOMOIIM  TpU  pa3paboTke  y4yeOHBIX  MaTepuaioB,  3aJaHui IS
COBEPILIEHCTBOBAHUS MPAKTUYECKOW TMOArOTOBKH OOYyYaIOIIUXCA MO Y4YEOHBIM
npeaMeTaM, KypcaM BHEYPOUHOM AESTENbHOCTH, JOMOJHUTEIBHOTO 00pa30BaHUs
JETEN.

[legarornyeckue pabOOTHUKH, OCYIIECTBISAIONINE JESATENbHOCTh Ha 0ase
IlentpoB «Touka poctay ¢ NOpuUMEHEHHEM NPOPUIBLHOTO  KOMILIEKTa
o0Opy/OBaHUs, MPOXOIAT OOy4eHHEe MO0 MporpaMMaM JIOHOJHUTEIbHOTO
npodeccuonanbHOTO 00pa3oBaHusi (KypChl TIOBBIIMIEHUS KBATH(PUKAINKA) U3
®enepanpHoro  peectpa nporpamm  JII1O. [loBeimenne  kBanudukanum



MeJIarOrMIeCKUX paOOTHUKOB OCYIIECTBISIETCS HE PEKE OJTHOTO pa3a B TPH roja.
5. Opranu3zanMoHHO-METOANYECKOe CONMPOBOKIAEHNE U UCIIO0JIb30BaHHE
WHOM CO3aHHOM B paMKaXx peajin3alui HAMOHAJLHOI0 NMPOEKTA
«Oo0pa3zoBanue» HHPPACTPYKTYPHI

B nemax KOMIUIEKCHOTO CONMPOBOXAEHUA AesATeabHOCTU LleHTpoB «Touka»
denepaiabHbIM  ONEPATOPOM OOECTIEUMBAETCS OCYIIECTBICHUE IMyOJIHMKAUA |
OOHOBJICHUSI METOJIWYECKUX MATePUAJIOB, BKJIIOYAIONMNX YYeOHO-METOIMUECKHE
MaTepuaibl  (MHCTPYKIIMHM, METOAMYECKHE  MOocoOus, HWHPOPMAIUMOHHBIC
MaTepuaibl,  NEPEeYHU  PEKOMEHAYEMBIX  JIUTEPATypHBIX  HCTOYHHUKOB,
BUJICOMATEpUAIBl W JIp.), a TaKXKe MaTepuaiabl IO UTOTaM MPOBEACHUS
Meponpusatuid denepanbHOro omneparopa (BeOMHapbl, CEMUHAPBI, KOHPEPEHIUH,
COBEIIAHUSA U JIP.).

st neparornueckux padbotHukoB LlentpoB «Touka poctay denepanbHbIM
orepaTopoM  OOecCleYyuBaeTCAd IMPOBEACHHE TEMATUYECKUX BEOMHAPOB W
o0pa3oBaTeNbHBIX MEPONPUATHI, HANPABICHHBIX HA pPa3bsCHEHHUE BOIPOCOB
peanuzanuu oOpa3oBaTeNbHBIX TMporpamMMm Ha 0Oasze llentpoB «Touka pocta» ¢
pUMEHEHUEM TPOPUIBHOTO KOMILIEKTa 000PYy10BaHMUS.

Jiist PernoHanbHBIX KOOPAUHATOPOB M PYKOBOANIUX padoTHUKOB LleHTpoB
«Touka poctay  denepanbHblii  omepaTop  OOECHEYMBAET  IPOBEICHHE
TEeMaTUYECKUX BEOMHAPOB, HAMPABJICHHBIX Ha JOMOJHUTEIBHOE pPa3biCHECHUE
BOIIPOCOB, OTHOCSIIMXCSI K MCIOJHEHUIO KOMIUIEKCOB Mep (HOPOKHBIX KapT) IO
co3maHuio M (¢yHkuuoHupoBaHuto llenTtpoB «Touka pocTay, TOCTHUKESHUIO
YCTAHOBJICHHBIX TOKa3aTened (QYHKIMOHUPOBAHMS, WCIOJIB30BAHUIO HWHOMU
CO3JaHHOW B paMKax peajlu3alydyd HalMOHAJBHOTO TmpoekTa «OOpa3oBaHHUE»
UH(PACTPYKTYPBHI.

B umenmsax oa¢dexkTuBHON OpraHU3allMOHHO-METOAMYECKON  MOJICPKKH
co3ganusi u (QyHkimonupoBanus llentpoB «Touka pocTay Ha TEPPUTOPHUH
cyorektoB  Poccuiickoit ~ ®denepanuu  PermoHanbHBIM  KOOPAMHATOPOM
oOecrieynBaeTCs BOBJICYCHHE JETCKUX TEXHOMapkoB «KBaHTOpuym», IEHTPOB
nndpoBoro oopazoBanus aered «IT-kyOy», KIIFOUYEBBIX IEHTPOB JOTOJIHHUTEIHHOTO
oOpazoBanus «Jlom Hay4HOI KoJutaboparuu» B aestenbHOCTh LlenTpoB «Touka
pocTay B cieayromux ¢hopmarax:

1. TIlpoBeneHue COBMECTHBIX MEPONPUSATUM IS OOydYarommxcs |
MeJarornyeckux pabOTHUKOB 00I1e00pa30BaTe/IbHBIX OpraHu3aluii, Ha 0ase
koTopbix co3natorcs Llentprl «Touka pocTtay (oOywaroniye ceMHUHAphl U MacTep-
KJIaCChl MO BONPOCAM HCIOJb30BaHUSI O0OPYyIOBaHUS, CPEICTB OOy4YeHUsS U
BOCIIUTAHUS, METOJAMYECKUE MEPONpPUATHS 10  BoIpocaM  pa3paboTKH,
COBEPIICHCTBOBAHUSI W BHEJIPEHUS] TMPOTpaMM JOMOJHUTEIIBHOTO 00pa30BaHUS
€CTECTBEHHO-HAYYHOW WM  TEXHUYECKOW  HANpaBICHHOCTH,  OpraHU3aluH
BHEYPOUHOU JCATEIHHOCTA OOYYAIOIINXCS; WHANBUIYATbHBIE KOHCYIbTAIIUU JISI
MearOrMIeCKuX paOOTHUKOB, B TOM YHCJIE B PEKUME OHJIANH; 3aHATHS IPOCKTHOM
JIEATEIIbHOCTHIO; KOHKYPCHBIE M COPEBHOBATEIbHBIC MEPONPUATUSA ISl JIETe U

Ip.).



2. Opra#umzanuss M y4acTHE B PETHOHAJIBHBIX M MEKPErHOHAJIBHBIX
KOoH(pepeHusax, GecTuBaniax, ¢opymMax Mo OOMEHY ONBITOM paboThl Ha
BBICOKOOCHAILICHHBIX YUYEHUKO-MECTAX, B TOM YHUCJIE M0 PEAIH3ALNH MPEIMETHBIX
obnacteit  «EcTecTBeHHOHayuHble  TpenMeTb», «ECTeCTBEHHbIE  HAyKW»,
«Marematnka u wuHpopmatuka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«TexHonorus», a TakkKe MPorpaMM JIOMOJHUTEILHOTO 00pa30BaHUsl €CTECTBEHHO-
HAYYHOM U TEXHUYECKON HAPABJIECHHOCTEH.

3. VYuactue pervoHaJbHbIX KOOPAMHATOPOB, mpencraBurenieii LleHTpoB
«Touka pocTay W WHBIX EHTPOB, (YHKIIMOHUPYIOMINX HA TEPPUTOPUH CYOBEKTa
Poccniickon @enepanun, B Meponpuatusax dOenepanbHOro oneparopa.

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

4. Opranuzanus ¥ y4acTve B IpOBEICHUHU MH(GOPMAIIMOHHBIX KaMIIaHUH 110
NOMYJISIPU3allid  HAalMOHAIBHOTO TpoekTa «OO0Opa3oBaHHE» HA TEPPUTOPHUH
cyobekToB Poccuiickoit denepannu, B TOM 4YHUClIE€ COOBITHSIX, MPOBOAUMBIX IS
KOHCYJIbTAIlIMOHHOTO COIPOBOXACHUSI POAUTENCH (3aKOHHBIX NpPEICTaBUTEIIEH)
o0Oy4arolmxcss O BO3MOXKHOCTAX Ul Pa3BUTHsS CHOCOOHOCTEM M TaJlaHTOB HX
JeTe, NpopecCHOHANbHOM OPHUEHTAUUMU U YCHEIIHOTO OCBOECHHUS OCHOBHBIX
o0Opa3oBaTeNbHBIX NPOTrpamMM 0011Iero 00pa3oBaHus.

5. PazpaboTka, yTBepXkAEHUE W pealu3als CETEBbIX O00pa3oBaTEIbHBIX
IpOrpamMM € MCHOJIb30BAaHUEM BBICOKOOCHAIICHHBIX YYEHHUKO-MECT, CO3JJaHHBIX B
cyosekre Poccuiickoit ®enepanuu B paMKaX HAlMOHAJIBHOIO  IPOEKTA
«O0Opa3zoBaHue», B TOM YHUCJIE COBMECTHO C JIETCKUMU TEXHOMAPKAMHU
«KBaHTOpHYMY.

6. BomieueHue oOyuarommxcs o0I1e00pa30BaTeIbHBIX OpraHU3aluii, Ha
0aze koTopweix co3matorca U GyHKuHoHUpyrT ILlenTtper «Touka pocTta», B
paznuyHble (POPMBI COMPOBOXKJEHUS M HACTABHUYECTBA C MCIOJIb30BAaHUEM
KaJpOBBIX PECYPCOB, 00€CNEeYMBAIOUIMX PabOTy BBICOKOOCHAIIEHHBIX YYEHUKO-
MECT, CO3JlaHHBIX B cyObekTe Poccuiickoit denepaniuu B paMKax HallMOHAIBHOTO
npoekta «OOpa3zoBaHHe» C Y4YETOM METOJOoJIOTMH  (I[€JIEBOM  MOJIEIN)
HACTAaBHUYECTBA  OOydYaroOmuxcs  JJsi  OpraHu3aluid,  OCYIIECTBIISIONINUX
00pa30BaTeNbHYI0 JAEATEIBHOCTh MO 00I1e00pa30BaTENbHBIM, JTONOJHUTEIbHBIM
oOmeoOpa3oBaTelbHBIM W [porpaMMaM  CpeJHEero  npogeCCHOHAIBHOIO
oOpa3oBaHus, B TOM YHCJE C NMPUMEHEHHUEM JIyYIIUX MPaKTUK OOMeHa OMbITOM
MEXIY 00y4aroIUMUCH.

Hentpet «Touka pocra» HCHONB3YIOT HWHOPACTPYKTYPY U KaJIpOBbIe
pecypcbl  neTckux —TexHomapkoB «KBaHTOpuym», co3naBaeMblXx Ha 0ase
o01ieo0pa3oBaTeNbHbIX OpraHU3alydid, A pPa3BUTUS MPOEKTHOM NEATEIbHOCTH
oOyuaroruxcs.  Ilegarormueckue  pabothuku  llentpoB  «Touka  pocray
00eCreurnBalOT y4yacTHEe OOYYAIOIIUXCS B MEPONPHUITHUSIX JIETCKUX TEXHOMapKOB
«KBaHTOpHMYM» C yJaJIeHHBIM HCIIOIb30BaHHEM 000PYI0BaHMS, CPEICTB O0YUCHHUS
Y BOCIIUTaHUsA, a TAKXKE NPUHUMAIOT YYaCTHE B OPTaHU3yEMbIX MU CEMHUHApaXx IO
neMoHcTpammu  3G@GEKTUBHOTO  OMbITa  peanu3anud  o0pa30BaTeIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOTMYECKON U MHBIX HANPABICHHOCTEW CPEAU MHBIX



o01reo0pa3oBaTeNbHBIX OpPTraHU3aIlNi, PACIIOIOKEHHBIX Ha TEPPUTOPUHN CyOBEKTa
Poccuiickon @enepanum.

PernoHanbHBIM KOOPAMHATOPOM Ha TeppuTOopuu cyObekTa Poccuiickoi
deneparuu  obecrieynBaeTcss paboTa IO MOACPKKE 00I1eo0pa3oBaTeIbHbIX
OpraHu3allii, IIOKa3bIBAIOIIUX HHU3KHWE O0Opa3oBaTelIbHBIC PE3yJIbTaThl, C
HCIIOJIb30BaHUEM HH(PACTPYKTYphl U KajapoBoro obecrnedeHus: LlenTpo «Touka
pocta» B pa3nIuuHbIX ¢opmaTax (COBMECTHas peanu3aius o0pa3oBaTeIbHBIX
IporpamMm, MPOBEJACHUE O0YJAIOIINX MEPONPHUATHNA, CEMUHAPOB, KOHCYIbTAIIUN U
np.).

[Ipy mpoBeAeHUU pa3TUYHBIX MEPONPUSATUM, CBA3AHHBIX C peanu3alueit
HallMOHAJIBHOTO mpoekTa «OO0pa3oBaHUE», HUCIOJIB30BAHUEM COOTBETCTBYIONICH
UHPPACTPYKTYpPHI, KaJIPOBBIX U (DUHAHCOBBIX PECYPCOB, IOJHKHO OBITH 00ECIIEUEeHO
uX HMH(POPMAIMOHHOE COMPOBOXKACHHE, B TOM YHCIE B CPEACTBAX MAacCCOBOMU
nH(pOpMaru, COIMAIbHBIX CETAX, Ha caliTax oOpa3oBaTEIbHBIX OpraHU3aIUN C
HCIIOJIb30BaHUEM bupMeHHOM CUMBOJIUKHU HAIlMOHAJILHOTO MpOEKTa
«O0bpazoBaHue».

Nudopmarus o6 yvactum llentpoB «Touka poctay B MEpONPHUATHIX
HanpaBiseTcss  DenepaibHOMY  ONEpPaTOPy B paMKax  €XKEKBAPTAIbHOIO
MOHMTOpPHHTA.

6. TpeooBanus k punancosomy odecneuyenunro Llenrpos «Touka
pocra»

dunancoBoe obecrneyeHune (ynkunonupoBanus LlentpoB «Touka poctay
BKJIFOUAET 3aTpaThl B COOTBETCTBUH ¢ OOIMMH TPeOOBAHUSAMHU K OMPEICICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE TOCYJAapPCTBEHHBIX (MYyHHUIUTIATBHBIX) YCIYT B
chepe TOIMKOILHOTO, HaYaIbHOT'O O0IIEro, OCHOBHOT'O OOIIEro, CpeIHEero o0Iero,
cpenHero mnpoecCHOHANBHOrO O00pa30BaHUSA, JOMOJIHUTEIHLHOTO OOpa30BaHMs
JIeTEN U B3POCIBIX, IOMOJIHUTEIHLHOTO MPO(ECCHOHATEHOTO 00pa30BaHUs AJIs JIUII,
UMEIOIUX WM TMOJy4yalllux cpeaHee mnpodeccuoHalbHOe 00pa3oBaHUE,
poeCcCHOHANLHOTO 00y4YeHHUs, MPUMEHIEMBIMH TIPU pacdeTre o0beMa CyOCHIanH
Ha (prHAHCOBOE OOECTIEYeHHE BHITIOJHEHUS TOCYIapCTBEHHOTO (MYHHUIIUIIATBLHOTO)
3aJlaHds Ha OKa3aHHWe TOCYJapCTBEHHBIX (MYHHIIMTAIBHBIX) YCIYT (BBITOTHEHHUE
paboT) TrocyIapCTBEHHBIM (MYHHIIMIAIBHBIM) YYPEIKICHUEM, YTBEPIKICHHBIMHU
npukazoM Munnpocsemenus Poccun ot 20 HosiOps 2018 1. No 235 w
BKJTFOUYAIOIIIUMU B TOM YHCIIE:

- oImjlaTy TpyAa TMeAarorudeckux pabOTHUKOB 0011e00pa3oBaTeIbHOM
opraHuzanuu, odecrneunBarommx pyHkiuonuposanue Llentpos «Touka poctay;

- MpUOOpETeHNE JOCTATOYHOTO 00beMa OCHOBHBIX CPEJICTB U MaTepUATbHBIX
3armacoB, B TOM YHCJI€ PACXOJHBIX MAaTEPHAJIOB, NJisi OOECICUEHUS pean3aIluu
oOpa3oBaTeNbHBIX MpPOrpaMM B o00OBEME, HEOOXOIUMOM IS HEMPEpPHIBHOU
peannzanuu 00pa3zoBaTeIbHOTO MPOIIECCa;

- obecneueHue  TeKyled  ACATENBHOCTH  001Ie00pa30oBaTEeNbHOM
OpraHu3alMy Mo 00ecTeYeHNI0 00Pa30BaTEIHLHOTO MPOLIECCa.



[Ipu dopmupoBanun Oropkera cyobekra Poccuiickoit ®eaepanuu
(MecTHOTO OlO/PKETa) HAa OYEPEeNHOW ToJ W IUIAHOBBIA MEpUON HEO0OXOAMMO
npeaycMaTpuBaTh OO/DKETHBIE aCCUTHOBAaHUS B 00beMe, HEOOXOIUMOM st
¢unancoBoro obecnieuenus pynkimonupoBanus Llentpo «Touka pocta», B TOM
qHCIIe ¢ YYETOM COOTBETCTBYIOIICH NHACKCALIUY.

7. 3aKjJ0uuTeIbHbIE M0JI0KEHNS

[Ipu peanuzarun MEpONPUATHN B LENAX CO3AaHUS U (HYHKIIMOHUPOBAHUS
[HentpoB «Touka pocta» cyObekT Poccuiickoii ®enepauuu o00eCIEUHBAET
coOroIeHne TpeOoBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA u
3aKOHOJAaTEIbCTBA O KOHTPAKTHOW cHUCTEME B cdepe 3aKylmoK TOBapoB, paldorT,
YCIIYT JJIs1 00ECIIeUeHUsI TOCYJaPCTBEHHBIX U MYHUITUTIAJIHBIX HYK]I, B TOM YUCTIE
B YacTu oOecrieueHus: MOBBIMIEHUS d(P(HEKTUBHOCTH, UCKIIOUEHUS OTPaHUYCHHUS
Kpyra IOCTaBIIMKOB M  TOCTaBIsIEMOrO0  OOOpYJIOBaHUS,  IOBBIIMICHUS
pPEe3yIbTAaTUBHOCTH  OCYIIECTBICHUS 3aKyNOK, OOECIeueHUus MpOo3pavyHOCTH,
MPEIOTBPAIICHUS KOPPYIIIUU U APYTUX 3TI0YTOTPEOICHUI.

[Ipu ocymectBienun cyobektamu Poccuiickoit @enepanuu  3aKyrok
TOBapoOB, paboT, YCIyr C IeJbl0 MPUOOpPETEHUsT 000PYIOBaHUS, PACXOTHBIX
MaTepHayioB, CPEJACTB OOyYeHHUS W BOCIUTAaHUA B IeNsIX coszaanus LleHTpos
«Touka poctay 3a cuer cyOcuauu u3 denaepaibHOro OrokeTa OrIKeTaMm
cyosektoB Poccuiickoit ®enepanuu  Ha  COPUHAHCUPOBAHME  PACXOJHBIX
o0s13aTenbeTB cyObekTOB Poccuiickoit denepanuu:

- o0OecrieunBaeTCsl LIEHTpPAIM3alUsa 3aKyNOK B MOPSAKE, ONPEIACICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTpPaKTHOW cucTeMe B cdepe
3aKyNOK, TOBapoB, paldOT, yciIyr uisi O0O0ecCHedYeHHs] TOCYHapCTBEHHBIX H
MYHULHUNAIBHBIX HYXKI;

- MPUMEHAETCS HAlMOHAIBHBIA PEXKUM B COOTBETCTBUU C TPEOOBAHUSIMU
cratbu 14 @enepanbHoro 3akona ot 5 anpeins 2013 r. Ne 44-®3 «O KOHTpaKTHOI
cuctemMe B cdepe 3aKymoK TOBapoB, paboOT, yciayr g oOecredeHus
roCyJapCTBEHHBIX U MYHULIMIATbHBIX HY XK.

Kpome Toro, mpu ocCymecTBICHHN 3aKylnoK cyObekTamu Poccuiickoit
denepaiu JOIKHBI OBITh YITCHBI:

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

- monoxeHus mnocraHosieHus IlpaBurenscrBa Poccuiickon ®enepanun
or 03.12.2020 Ne 2014 «O MuHUMaJIBHOM 0O0s3aTEIBLHON J0OJIE 3aKYIOK
POCCHIICKHUX TOBapOB U €€ AOCTUKEHUHU 3aKazuukom» (BMecte ¢ «llomoxxeHunem o
TpeOOBAHMIX K COJEPKaHHUIO M (opMe OT4eTa 00 00BEME 3aKYMOK POCCHUHCKUX
TOBApOB, B TOM YHUCJIE TOBApOB, MOCTABIIIEMbIX MPHU BBHIMNOJHEHUH 3aKYINaeMbIX
paboT, OKa3aHWW 3aKyIMaeMbIX YCIYT, OCYIIECTBICHHBIX B IIEJSIX JOCTHIKEHUS
3aKa3YMKOM MHUHUMAIBHOW 00S3aTeIbHONM 1O 3aKyloK, O TpeOOBaHUAX K
COJEpKaHUI0O  OOOCHOBAHHMA  HEBO3MOXKHOCTH  JIOCTHDKEHHUS  3aKa34HMKOM
MUHUMAaJIbHON 0053aTeIbHON MO 3aKYNOK POCCHUHCKUX TOBapoOB (B TOM YHCIE



TOBApOB, TIOCTABJIIEMBIX TIPH BBIMIOJHEHUN 3aKylmaeMbIX paldoT, OKa3aHWUU
3aKyMaeMbIX YCIYT) OTAEIbHBIX BUIOB, IPU OCYIIECTBICHUHM 3aKyMOK KOTOPBIX
YCTAaHOBJICHBl OIPAHUYEHUSI JOMYCKa TOBApOB, MPOUCXOASIIUX U3 MHOCTPAHHBIX
roCcyapcTB, O MOPSAKE MOATOTOBKH M Pa3MEUIEHUsI B €AMHOW MH(POPMAIIMOHHOM
cucteMe B cdepe 3aKylmoK TaKhX oTdeTa U 00ocHOBaHUsA», «llomoxxeHueMm o
MOPSIAKE, KPUTEPHUSX M TOCIEICTBUU IPOBEIACHUS OLEHKHA BBINOJHEHHUS
3aKa3YMKOM OOS3aHHOCTH JIOCTHMKEHUS MHUHUMAJIbHOW 0O0s3aTENbHONU JI0JH
3aKyMOK POCCHUMCKUX TOBapoB (B TOM YHCJIE€ TOBAapOB, IOCTABISIEMBIX IIPHU
BBITIOJTHEHUU 3aKyMaeMbIX paboT, OKa3aHMM 3aKyHNaeMbIX YCIYT) OTACIbHBIX
BUJIOB, IPU OCYIIECTBICHUM 3aKYNOK KOTOPBIX YCTAHOBJIEHBI OrPAaHUYCHUS
JIOITyCKa TOBAPOB, MPOUCXOIAIINX U3 HTHOCTPAHHBIX TOCYIAPCTBY ).



KOMILJIEKC

Ipuioxenue Ne 1

K MeToanyeckuM peKoMeHAalusIM

MEP («JIOPOKHASI KAPTA») 110 CO3JJAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBIIEOBPA30BATEJILHBIX OPTAHU3ALIUSIX, PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH YU MAJIBIX TOPOJAX, IEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOI1, U TEXHOJIOT'MYECKOI HAIIPABJIEHHOCTEN

«TOYKA POCTA»
Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
VY TBepKICHBI:
— JOJDKHOCTHOE JIMIO B COCTaBe
PETMOHAIBHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOTO
o(uca, OTBETCTBEHHOE 32
CO3J1aHUE U
KIIMOHUPOBAHUE LIEHTPOB .
ymxn P HEHTP PacniopsauTenbHblil akT
«Touka pocray;
PETMOHAJIBHOTO OpraHa
— II0Ka3aTeJN AESITEIbHOCTU o
VICIIOJIHUTEJILHON
1eHTpoB «Touka pocray;
BJIACTH,
- Tuniosoe Ilonoxxenue o .
PernonanbHbiii OCYILECTBIISAOIIETO HE TI03/1Hee
1. |mestenbHocTH LlentpoB «Touka 2
KOOPJAUHATOP roCyJ1apCTBEHHOE 31 ssuBapst X” rozxa
pocTa» Ha TEPPUTOPUU
N yrpasieHue B chepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (nanee -
Denepannu N
pacnopsAIUTEIbHBIN aKT
— IIEpPEYECHb
POUB)
00111600pa30BaTEeIbHBIX
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 pacnopsIUTEIbHBIN aKT y
rpaduxy
omneparop POMB
OOBsBJIECHBI 3aKYITKH TOBAPOB, .
PernonannHeIin M3Bemenus o He no3guee 1
3. paboT, yCIIyT ISl CO3JaHus
KOOPAUHATOP IIPOBEJICHUU 3aKYIIOK anpens X rozxa
Hentpos «Touka pocta»
CdhopMupoBaHbI IPOEKTHI . .
Pernonaneueiii  |PacnopsautenpHelii akT|  He mo3aHee 1
4. | 3onupoBanus LlentpoB «Touka
KOOPJAWHATOP POIB arnpens X roga
pocra»
5 [IpoBeneH MOHUTOPHUHT PadOT PernonanbHbIit ITo dhopwme, 25 aBrycra X roaa,
' I10 MPUBEJCHUIO IUIOIA0K KOOPAUHATOP onpenensieMon JlaJIee €KEroTHO

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




Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
entpoB «Touka pocta» B MuHnpocBeneHust
COOTBETCTBUE C Poccun nmm
METOJINYECKUMU ®denepalibHBIM
PEKOMEHIalUsIMU 0IepaTopoM
Munnpocenienus Poccun
Hauano pa6ots Lientpos Pernonanbhsiii WNudopmannonnoe
6. 1 centsi6ps X roma
«Touka pocta» KOOPJMHATOP ocsemenne B CMU
ExekBapTanbHblii MOHUTOPUHT
N 1 okTs16ps X rona,
BBITIOJIHEHHUSI TTOKa3aTesei . Otuer @enepaibHOMY
PernonanbHbiit Janee —
7. CO3/IaHUA U orepaTopy Mo UToraM
KOOpJIUHATOP €KEeKBapTaJbHO B

(YHKIIMOHUPOBAHUSI LIEHTPOB
«Touyka pocra»

MOHUTOPHHTA

TEUYEHUE 2-X JIET




IIpunoxenne Ne 2
Kk MeToau4ecKHM peKOMeHauusAM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIN
PEAJIN3AIIUU MEPOIIPUSATHUI IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HAIIPABJIEHHOCTEM
«TOYKA POCTA»

MunanMansHOE 3HaUCHHUE B

N MunumansHoe Meronuka pacuera
3HAYCHHUE B TOJ] [UI | MHUHUMAJIBHOTO MOKA3aTels
HanmeHnoBanue uHIMKaTOpa | 00IIC00pa30BaTEIBHBIX
N . MaJIOKOMIUIEKTHBIX B IICJIOM TI0 CYOBEKTY
(moka3zaTens) OpraHu3aIyii, He L
00111Ie00pa3oBatenbHbIX| Poccuiickoit deneparuu, B
SIBIISTFOIIIAX CSI .
OpraHu3aIHii roj
MaJIOKOMIUICKTHBIMU

YrcIIeHHOCTh 00YyJaroIIXCst
o01meoOpa3oBaTensHON
OpTaHU3AIIH, OCBAUBAIOIINX
IBa 1 6oiee yd4eOHBIX
npeMera W3 Yucia
MPeMETHBIX 00acTeit
«EcTecTBEeHHOHay4HbIE
mpeaMeTsl», «EcTecTBeHHBIE CymMa 3HaueHui
HayKm», «MaTeMaTuka u MoKazaTeJist o BCceM 001ie-
uHdopmartuxa, 300 100 00pazoBaTeIbHbIM
«O0nIecTBO3HAHKE U (B rom otkpeITHA — 150) |(B rOg oTkpEITHA — 50)| OpraHu3amEsIM, Ha 6aze
€CTECTBO3HAHHUEY, KOTOPBIX CO3A0TCS

«TexHoMmorus» M (WIN) KypChl
BHEYPOYHOI e TeTbHOCTH
OOIICHHTEIIICKTYAJIbHOH
HaIpaBJIEHHOCTH C
UCIIOJIb30BaHHEM CPEICTB
00y4eHUsl U BOCTIMTAHUS
Llenrpa «Touka pocTay
(uenoBex)

LHECHTPbI «Touka pocTta»

YucneHHOCTh 06y‘IaIOH.[I/IXC$[

o01eo0pa3oBaTeabHOM "
CyMMa 3Ha4eHM
OpTaHU3AIMH, OCBAUBAIOIINX
IOKa3aTeJs 110 BCeM 0011Ie-
JIOIIOJIHUTEIILHBIE

60
(B rox otkpsITHS — 30)

30
(B rozt OTKpHITHS — 15)

00pa30BaTeLHBIM
opraHu3aiysM, Ha 6ase
KOTOPHBIX CO3/at0TCs
neHTpsl «Touka poctay

2 |oOmeobpa3zoBarelbHbIC
POTPaMMBbI TEXHUIECKOH
€CTECTBEHHOHAYYHOU
HANPaBJIEHHOCTH C
HCIIOJIE30BAHHEM CPEJICTB

’ Vcnonb3oBaHWe CPEACTB OOOPYNOBAHMS, OOY4EHHS W BOCIHTAHHS BO3MOKHO HA BCEX YPOBHAX OOIIEro
o0pa3oBaHUsI W IEIeCO00pa3sHO s peald3alliil YPOYHOW W BHEYPOYHOW MAEATENBHOCTH MO MpOrpaMMam
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTUYECKOW  HampaBieHHocTeidl. Pacder mokasartens mpegycMaTpuBacT
CyMMHUpPOBaHHE YHCJICHHOCTH OOYYAIOIUXCSA O0IIeo0pa3oBaTeIbHON OpraHW3aliy, KaXKIbld U3 KOTOPBIX
3aJICHiCTBOBAaH B OCBOCHHM HE MEHEE IBYX IMPEIMETOB, KYPCOB, MUCHHIUIMH (MOMYJICH) €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax peajlH3allid OCHOBHBIX 00M1e00pa30BaTeNbHBIX IPOTPaMM.
VYunuteiBaroTcss y4eOHBIE TIpeAMETHI M3 4YHWCIAa TPeIMEeTHBIX obmactel «MaTematnka © HHGOPMATHKaY,
«OOmIecTBO3HAHNE W €CTeCTBO3HaHHE», «TexHonorums», «EcTecTBEeHHOHaydHBIE MPEAMETHI», «EcTecTBEHHBIE
HayKn» W (WIM) Kypchl BHEYPOUHOW MAEATEIBHOCTH, pealu3yeMble C HCIOJIH30BAHHEM CPEICTB OOyUeHHS u
Boctiutanus [lenTpoB «Touka poctay. B ciydae, ecnm B 001meodpa3zoBaTellbHOM OpraHA3auy, 001Ias YHCIeHHOCTh
00y4JarOIUXCs MEHbBIIIe YKa3aHHOTO 3HAUEHUS, 3HAUCHHE TI0Ka3aTells JOJKHO COCTaBIATh He MeHee 80% oT obmiei
YHCIICHHOCTH 00YYaOLINXCS;




00y4ueHHs 1 BOCITUTAHUS
Llentpa «Touka pocta» 4
("gemoBex)

Jons negarornyeckux
paboTtHukoB nenrpa «Touka
pocTay, mpomeaAnx o0ydeHue
3 |mo mporpamMmam U3 peectpa 100 100 100
OpOrpaMM MOBBIIICHHS
KBanupukanuu (erepairbHoro
omepatopa’ (%)

*B ciyuae, ecim B 061e00pa30BaTENBHOM OpraHU3aIiy, 00IAs YHCICHHOCTh O0YYAIONIHXCS MEHbIIE 3HAYCHHS,
YKa3aHHOTO B IIOKa3aresie 1, 3HaYeHWe IOKa3aTels JIOJDKHO cOocTaBisTh He MeHee 20% oT oOuiel YMCIeHHOCTH
oOyuatormuxcs. s MaJIOKOMIDIEKTHBIX 00Ie00pa3oBaTeIbHBIX OpPraHU3alMi JIOMYyCKAETCsl OTCYTCTBHE JIMLIECH3UN
Ha JIOTIOJIHUTENIEHOE 00pa30BaHUE U PeaIM3yeMbIX TPOTPaMM JONOIHUTEIEHOTO 00pa3oBaHusl.

> B COOTBETCTBHH C HyHKTOM 2 uyacTm 5 crateu 47 (emepanbHoro 3akoma ot 29.12.2012 Ne 273-®3 «O6
obpazoBanmn B Poccuiickoii ®Denepanun» MOBBINIEHUE KBaTU(PHUKAIMK  IMENArOTHUYECKUX  PaOOTHUKOB
OCYILECTBIIIETCS HE pPEeXe OTHOTO pa3a B TpH roja. IlopplmeHue KBaMM(HUKAINK MEIarOrHYecKoro pabOTHHKA
nenTpa «Todka pocTay 3aCUMTHIBACTCS MPH HAIMYUH JEHCTBYIOIIETO (C JaThl MPOXOXKICHUS IpolIo He Ooiee 3
JIET) yIOCTOBEPEHHUS O MOBBIICHUN KBaTU(HUKAIIMK IO IPOrpaMMaM, COOTBETCTBYIOLIMM HarpaBiIeHHOCTAM LleHTpa
«Todka pocTay, WM MPOXOXKICHUH OOydeHHS MO mporpamMmamM (eneparpHOTo oreparopa. Takke ydHTHIBACTCS
HallMYhe y MeJarorudeckux pabOTHHKOB YIOCTOBEPEHHMH O IOBBIIICHMHM KBATH()UKAIMU IO NPOTpaMMaM H3
®denepanbHOro peectpa 00pa3oBaTENbHBIX IPOrPaMM JOMOJHUTEIHLHOTO MPO(ecCHOHANEHOT0 00pa3oBaHusL.




IIpunoxenune Ne 3
K MeToin4ecKUM peKoMeHIalusiM

Ilepeyenn 001Ie00pa3oBaTEeIbLHBIX OPraHU3aNuii, Ha 0a3e KOTOPbIX
IJIAHUPYeETCs co3aanue u pynknnonupoBanue IleHTpoB oOpazoBanus
€CTeCTBEHHO-HAYYHOM M TEXHOJIOTHYeCKOH HanpaBjeHHoOcTel « Touka pocra»
B roay B pamkax ¢eaepajbHOro npoexkra «CoppeMeHHasi HIK0JIa»

HAaIlUOHAJBbHOI'O IIPOCKTA <<06pa3OBaHI/Ie» B (HawweHoeaHue
cyovexma Poccuiickoti @edepayuu)
Ne | HaumeHoBaHue HaumenoBaHue IOpuanyecku | YnciaenHoct | MajgoKoMIIeKTHA
n/ | MyHHUIMOAJBHOr | 001e00pa3oBaTe/ibH H ajgpec b 00yualo- i1 (na/Her,
n | ooOpa3oBaHusl | Oii OpraHM3anum, Ha | 00meoopa3o- HXcs KOJIN4eCTBO
0a3e koTopoii BaTeJbHOI KJIACCOB-
IUIAHUPYeTCH OpraHu3auuu KOMILIEKTOB)
coznanue LlenTpa (mo ycraBy)
«Touka pocra»




IIpunoxenne Ne 4
Kk MeToau4yecKHM peKOMeHIauusAM

Tunosoe Ilojo:xxenue
o IlenTpe 00pa3oBaHusl eCTECTBEHHO-HAYYHO M TEXHOJIOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <naumeHosaHue
o0weobpazoeamenbvHoil Opeanu3ayuu™>

1. OO0mue mMoJI0KEHUs

1.1. DLentp o00pa3oBaHusi E€CTECTBEHHO-HAYYHOW U TEXHOJIOTMUYECKOMN
HamnpaBlIeHHOCTEH «Touka pocTay Ha 0aze <HaumeHOBaHUE
obweobpazoeamenvHoli opeanuzayuu>  (nanee - ILleHTp) co3laH C IENbIO
pa3BuTusi 'y  OOydYalOImUXCS ~ €CTeCTBEHHO-HAyYHOH,  MaTeMaTHYeCKOH,
UHPOPMAIMOHHON TPAMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U KPEATHBHOTO
MBIIJICHUS,  COBEPIICHCTBOBAHHWS  HABBIKOB  €CTECTBEHHO-HAy4YHOW U

TE€XHOJIOTHYECKON HAIIPaBJIECHHOCTEH.

1.2. TlenTp He sBISETCS IOPUAMYECKUM JIMUOOM M JCHUCTBYET JJIA
JNOCTHKEHHUS]  YCTaBHBIX  Lenell  <waumenosanue  obujeodbpazoeamenbHou
opeanuzayuu> (nanee — YUpexaAeHHE), a TAKKE B LEJAX BBINOJIHEHUS 3a/1ay U
JOCTH)KEHMSI  IIOKas3aTeJled W pe3yibTaTOB  HAMOHAIBHOIO  IPOEKTa
«O6pazoBaHue».

1.3. B cBoenn pesarenpHOCcTH LleHTp pykoBoxactByercs PenepanbHbIM
3akoHOM Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-03 «O0 06pa3zoBaHuu B
Poccuniickonn denepanumny, , JDYTUMH HOPMATHWBHBIMH JTOKYMEHTaMU
MunncrepcTBa npocsemenuss Poccuiickoin @enepanuy, WHBIMM HOPMAaTHUBHBIMU
nmpaBoBbIMM ~ akTamMu  Poccuiickot ~ @enepaunu, nOporpaMMoOM — pa3BUTHS
<HaumeHOB8aHUe 00UEOOPA306aMENLHOL  Op2aHU3ayuu>, IUIAHAMH padoTHI,
YTBEPKJICHHBIMU yUpeAUTENIEM U HacToss M [lonoxxenuem.

1.4, Ilentp B CBOEW JEATEIBHOCTH MOJUYUHSAETCS PYKOBOJUTEIIO
YupexaeHus (IUpEKTopy).

2. Heau, 3axaun, pyHkuuu aesareabHocTu LlenTpa

2.1. OcHoBHOI LEIbIO JIEATEeIIbHOCTH Lentpa SABJISIETCSA
COBEpIICHCTBOBAHME YCIOBUM JJii MOBBIIIEHUS KayecTBa 0oOpa3oBaHMUs,
paciMpeHusi BO3MOXKHOCTEH OO0y4aroluIuxcs B OCBOCHHUM YYEOHBIX MPEIMETOB
€CTECTBECHHO-HAYYHON U  TEXHOJIOTMYECKOW  HAIIPaBJIEHHOCTEW, MPOrpamMm
JOTIOJTHUTENBHOTO ~ O0Opa30BaHMsI ~ €CTECTBEHHO-HAyYHOM U TEXHMYECKOU
HaIpaBJICHHOCTEW, a TakKe JJid MPaKTUYECKOW OTpabOTKM y4yeOHOro marepuana
1o y4eOHbIM npeaMeTaM «Pusnkay, « XuMus», «buosorusy».

2.2. 3apavamu lleHTpa sBisroTCS:

2.2.1. peanu3anysi OCHOBHBIX OOIIEO0pA30BATENbHBIX MPOTPAMM [0

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYYHOMH u TEXHOJIOTHUECKOH
HalpaBJICHHOCTEH, B TOM UYHCJI€ B paMKax BHEYPOYHOW JEATEIBHOCTH
O0y4JaroImxcs;

2.2.2. pazpaboTka © peanu3alnus pPa3HOYPOBHEBBIX JOMOJTHHUTEIBHBIX
o0mieo0pa3oBaTeNbHBIX ~ NPOTPAMM  €CTECTBEHHO-HAYYHOW H  TEXHUYECKOU



HaIIpaBJIEHHOCTEW, a TAaK)K€ HMHBIX MPOrpaMM, B TOM YHUCJIE B KaHHUKYJISIPHBIA
NEPUO/I;

2.2.3. BOBJIeUCHHUE OOYYaIOIIUXCA U TMENaroruyeckux pabOTHUKOB B
MPOEKTHYIO €SI TEIIbHOCTD;

2.2.4. opranu3anus BHEY4YeOHON NEATEbHOCTH B KAHUKYJISPHBINA MEpUOI,
pa3paboTKa U peaju3alys COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MIPOTPamMM, B TOM
yucie JUisl Jlarepeld, OpraHu30BaHHBIX O00pa30BaTENIbHBIMU OpraHU3alUsIMHU B
KAHUKYJIAPHBINA IEPHOJ;

2.2.5. noBbllieHHe  MPOGECCHOHAIIBHOTO  MAacTEpPCTBA  IMEarorMueCcKUX
pabotHukoB  lleHTpa, peanu3ylomMX  OCHOBHBIE U  JOIOJHUTEIIbHbBIE
o011e00pa3oBaTeIbHbIC TIPOTPAMMBI.

2.3. llenTp 11 JOCTHXKEHHS 1€MW BBINOJIHEHWS 3ajlad  BIIPaBe
B3aMMOJICCTBOBATH C:

- pa3nUYHBIMU O0pPa30BATEIbHBIMUA OpraHU3alUAMU B (OpME CETEBOTrO
B3aUMOJICHCTBUS;

- ¢ UHBIMU 00Opa30BaTEIbHBIMUA OPraHU3ALMSIMH, Ha 0a3€ KOTOPBIX CO3/IaHbI
1eHTpsl «Touka poctay;

- Cc (enepa’dbHbIM ONEPATOPOM, OCYLIECTBISIONIMM  (QYHKIUU IO
UHPOPMALIMOHHOMY,  METOJMYECKOMY M  OpPraHU3alMOHHO-TEXHUYECKOMY
COIPOBOXICHUIO MEPONPUATUI MO CO3JaHHIO0 M (PYHKIIMOHUPOBAHUIO IIEHTPOB
«Touka pocTtay, B TOM 4YHCIE IO BOMNPOCAM TMOBBIIICHUS KBaIU(pUKALMH
NeJaroru4eckux pabOTHUKOB,;

- oO0yyarolUMHCS U POAUTENSIMU  (3aKOHHBIMU  MPEJICTABUTEIISIMHU)
oOy4Jaronmxcs, B TOM YUCIE ¢ MPUMEHEHUEM TUCTAaHIMOHHBIX 00pa30BaATEIbHBIX
TEXHOJIOTUH.

3. Hopsanok ynpasienus Llenrpom «Touka pocra»

3.1. PyxoBoauTenb YUpeJIeHUs U3JaeT JIOKAIbHbIM HOPMATHUBHBIN aKkT O
Ha3HaueHun  pykoBomutenss  LleHtpa  (kypaTopa,  OTBETCTBEHHOIO  3a
GyHKIMOHUPOBAHUE U PA3BUTHE), a TaKKe O co3naHuu LleHTpa M yTBepKaeHHUH
[Tonoxenue o nesrenpHOCTH LleHTpa.

3.2. PykoBomutenem lleHTpa MOXeT OBITh Ha3HA4Y€H COTPYAHHUK
YupexaeHus U3 ynucia pyKOBOSIINX U MEJarOTHYECKUX paOOTHUKOB.

3.3. PyxkoBoaurens LlenTpa o0s3aH:

3.3.1. ocymiecTBIsATh ONIEPATUBHOE PYKOBOJICTBO LeHTpOM;

3.3.2. npeacraBnsaTe ~ uHTEpechl  LleHTpa MO JOBEPEHHOCTH B
MYHULIMMAIBHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3aluiax s
peanusauuu ueneu u 3anad Llenrpa;

3.3.3. orunthiBaThCs mepen PykoBoaureneM YUpekIEeHHS O pPeE3yibTaTax
pabortsl Llentpa;

3.3.4. BBINIOJHATH VHBIC 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIATEILCTBOM, YCTaBOM YUPEXKICHHS, JOJDKHOCTHOM HWHCTPYKIHMEH U
HactosiuM [lonoxxenuem.

3.4. PyxkoBoaurens LleHTpa Brpase:



3.4.1. ocyliecTBIATh pacCTaHOBKY KaapoB lLleHTpa, mpuem Ha paborty
KOTOPBIX OCYIIECTBIISAETCS MPUKA30M PYKOBOJIUTEIS Y UPEKICHNUS;

3.4.2. 1O COIJIACOBAaHUIO C PYKOBOJUTEIEM YUPEXKICHUS OPraHU30BBIBATH
y4eOHO- BOCIHUTATENIbHBIM Tpoliecc B LleHTpe B COOTBETCTBUM C LENISMU U
3amadyamu L{eHTpa 1 OCyIIEeCTBISATh KOHTPOJIb 33 €T0 peAIN3alneH;

3.4.3. oCyIlIeCTBIATh MOATOTOBKY OOy4YalOIIMXCA K YYaCTHIO B KOHKypcax,
OJIUMITUAJIAX, KOHPEPEHIUAX U UHBIX MEPONPUATUAX MO NMPO(UIII0 HAPaBICHUM
nestenpHocTH LleHTpa;

3.4.4. 10 COIVIACOBAHHUIO C PYKOBOJMTENIEM YUPEXKICHHUS OCYLIECTBISAThH
OpraHW3alliI0 ¥ TMPOBEJACHUE MEPONPHUATHH TIO0 MPOPWIIO HAIPABICHUH
nestenpHocTH LleHnTpa;

3.4.5. oCcylIeCTBIATh UHBIE TTPaBa, OTHOCSIIUECS K JIeITENbHOCTH LleHTpa n
HE TMPOTUBOpEHAIMEe MEJIsIM U BUJAM JIESITEIBHOCTH  0O0pa3oBaTEIbHOMN
OpraHu3alnuu, a TAKXKe 3aKoHoAaTeNbCcTBY Poccuiickont denepannm.



Ipuioxenue Ne 5
Kk MeToau4ecKHM peKOMeHIauusAM

PexomMeHnaanuu mo MCnoib30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus IlenTpa «Touka pocTa) npu peanu3anuu NporpamMmm
€CTeCTBCHHO-HAYYHOU U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

[lepeyeHr CTaHAAPTHOTO KOMIUIEKTAa OOOPYIOBAaHUS IS OCHAIICHUS
[{enTpoB «Touka pocta» copMHUPOBAH C YIETOM psJia TPUHITUIIOB, B TOM YHUCIIE:

[TpuHIIMTT MPEEeMCTBEHHOCTH CHUCTeM oOopymoBanus. OOopymoOBaHHE IS
MIPOBEICHNS] YUEHWUYECKUX MPAKTHUUECKUX PadOT SIBISETCS OOIMUM IJis YPOBHEH
OCHOBHOTO OOIIETO U cpenHero ooOimiero oOpa3oBaHus. B cucreme HarisiaHbIX
CpeACTB OOy4YeHUS U JEMOHCTPALMOHHOTO OOOpYAOBaHUS HMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIKEe JUIsi OCHOBHOIO OOIIEr0 W CPEeIHEro oOIIero oOpa3oBaHUS.
[MudpoBas mnabopaTopuss U O00OpYyAOBaHHE OOIIETO HA3HAYEHHUS TO3BOJISIOT
oOecreunBaTh JIEATEILHOCTh OOYYArONIMXCS KaK B OCHOBHOM, TaKk M B CTapIIeu
IIKOJIE, 2 B COBOKYITHOCTH C IIU(POBBIMHU JIA0OPATOPUSAMHU 110 (HU3UKE, OMOJIOTHH U
XUMHUHU — TIPAKTUYECKYIO JICSITEIBHOCTh B paAMKaxX M3yY€HHUs €CTECTBEHHOHAYUHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YpPOBHE.

[IpuHIUn coueTaHus KJIACCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUU U
croco00B APKCIEPUMEHTAIILHOTO UCCIIEI0OBaHUs sABJeHU. B coctaB 00opyaoBaHus
BXOJIAT KJIACCHMYECKHE CpEACTBAa M3MEpeHus (HampuMmep: JUHAMOMETPHI,
CTPEJIOUYHbIE aMIEPMETP M BOJBTMETP) U LHUQPPOBBIE NPUOOPHI (HAIIPUMED:
udpoBbIie BeChl, CeKyHI0Mep) U aatdyuku. CoOJitoieHue 3TOro MpUHIUIIA UMEET
0co00€ 3HaYeHUE AJI1 YPOBHS OCHOBHOI'O OOIIEro oOpa3oBaHus, MOCKOIbKY 3/1€Ch
MIPOUCXOJUT 3HAKOMCTBO CO CIOCOOAMH U3MEpeHUsS (PU3NYECKUX BEIUYHH,
dbopmupyeTcss TTOHMMaHUE MPUHIIMIIOB JEHCTBUS aHAJIOTOBBIX H3MEPHUTEIbHBIX
npubOpoB U obOecreurnBaeTCsl TMEepexo]l K HCIOJb30BAHUIO WHCTPYMEHTOB
1 poBoit TabopaTOpUu.

[Ipuniun mnpuopuTeTa YYEHHYECKOTO OKCIEPUMEHTA i peaau3aluu
CUCTEMHO-JICATEILHOCTHOTO TOAX0/Aa. Peanm3anus CUCTEMHO-AESTEIIbHOCTHOTO
noaxoaa B 0OOy4eHUM €CTECTBEHHOHAYYHBIM MpeAMeTaM Oa3upyeTcsi B MEPBYIO
ouepellb Ha BOBJICYCHHH OOYYaIOIMIMXCA B TMPAKTUYECKYIO IEATEIBHOCTH TIO
MIPOBEJICHUIO HAaOI0IeHUH U onbITOB. [109TOMY 3HAUMTENBbHAS YaCTh HAOIIOICHUIN
U ONBITOB, KOTOpPhIE B TPAAUIIMOHHOW METOJWKE Tpeajarajiich Kak
JIEMOHCTpAIlMOHHbBIE, TIEPEHECEeHbl B pa3psA]l ydeHudeckux pabdor. Cremyer
OTMETHTh, YTO B HACTOSIIECEC BpEeMs HM3y4YCHHE (U3MKH, XUMHH W OHOJOTHUU B
OCHOBHOHM IIIKOJI¢ W Ha 0a30BOM ypOBHE CTapIIeH IIKOJBI OPUCHTHUPYETCS Ha
OCBOCHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH, KOTOpOe HJAET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH y4aluxcs aHAIU3UPOBATh PAa3HOOOPA3HYI €CTECTBEHHOHAYYHYIO
uH(OPMAITUIO M UCIIOJIH30BATh MOJTYYEHHBIC 3HAHUS JUIsl OOBSICHEHUS SBJIICHUNA U
MPOIIECCOB  OKPYXKAIOIIETO MHUpa; TOHHMAaTh OCOOCHHOCTH HCIOJIb30BAHUS
METO/JIOB €CTECTBO3HAHUS [JI1 TIOJYYCHHS HAYYHBIX JIAHHBIX; MPOSIBISTH
CaMOCTOSATEILHOCTh CYXXJCHUHW W TIOHMMATh POJh HAYKH M TEXHOJIOTHYECKUX
WHHOBAIIMW B Pa3BUTHU OONIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX MCCIICIOBAHUN



U UX CBA3b C HAallUM MaTEPHAIBHBIM OKPYKEHHUEM M COCTOSIHUEM OKPYKArOUIEH
cpenbl. OpueHTanus Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTh MPEAIIONIATraeT aKIEHT
Ha METOJIOJIOTHIO HAYKH U HANIPSIMYIO CBA3aHO KaK C OOLIUM YUCJIOM YYCHHUYECKUX
ONBITOB B KypCax €CTECTBEHHBIX HAayK, TaK MW HaNpaBICHHOCTHIO HX Ha
dbopMHUpOBaHUE CAMOCTOSITEIbHOCTH JEUCTBUI MpU TPOBEICHUU HAOIIOACHUIM,
VM3MEpPEHUH U UCCIIEIOBAaHUM.

Hcnonb3oBaHue CpeACTB HAISAHOCTH M y4yeOHOTO 000pylOBaHUS B
y4eOHOM TIPOIIECCE HAMPaBICHO Ha BBIMOJHEHUS CISAYIOMMX  (DYyHKITHI:
o0ecneunBarOT 0ojiee MOJHYI0 U TOYHYI0 MH(POPMAIMI0O 00 M3y4yaeMOM SIBICHHUH
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TIOBBIINICHHUIO KadyecTBa OOYYCHWS,
MOMOTal0T B MAKCUMAaJIbHON Mepe pa3BUTh NTO3HABATENIbHBIE HHTEPECHl yUaLUXCS;
MOBBIIIAIOT YPOBEHb HAISAHOCTA M JIOCTYMIHOCTH OOYYEHUS; YBEJIWYUBAIOT
00BEM CaMOCTOSTENIbHOM padOThl y4YallMUXCS HA YPOKE U BHEYPOUHOU
JEATEIIBHOCTH; CO3/IaI0T YCJIOBHUA ISl OPTAaHU3ALMHU MPAKTUKO-OPUEHTUPOBAHHON
IIPOEKTHOM M MCCIEN0BATEIBCKON JEATEIBHOCTH; JAOT BO3MOXKHOCTh JOCTYITHEE
U TOy0Xe pacKkpbIiTh COJAEp)KaHUE Y4eOHOro Mmarepuaia, CIOCOOCTBYIOT
(bOpMHUPOBAHUIO Y YUAIIUXCS TTOJIOKUTEIBHBIX MOTUBOB O0YUYCHUSI.

Baxuenmen wuacteto ocHamenuss lLlentpa «Touka pocray sBisercs
nudpoBas gaboparopus, NEpeyeHb NaTYMKOB KOTOPOM MO3BOJSET HMCIOJIb30BATh
3Ty Jab0OpaTopui0 MPU HM3YYCHUH (PU3UKH, XUMUU W OuWonorud. BBeneHue B
IIKOJBHBIA JKCIEPUMEHT HUQPPOBBIX MATUUKOB MJI PETUCTPALMU PaA3JIUUYHBIX
BEJIMYMH M BO3MOKHOCTH HCIIOJB30BaTh KOMIBIOTEP (CMapT(OH WM TIAHIIET)
JUTSL pacdyeToB U O(POPMIIEHUS PE3YNIBTATOB OMBITOB, TO3BOJISET MEPEHTH HA HOBBII
KA4E€CTBEHHBIN YPOBEHD IPOBEICHUS U3MEPEHUI, YIIPOCTUB MPOLIECC U3MEPEHUMN U
NOBBICUB WX TOYHOCTh. [losiBneHne 1u@pOBBIX TEXHOJOTUWA B JAOOPATOPHBIX
paboTax TMOBBIIIAET MX AaKTyalbHOCTb W MPHUBJIEKATEIBHOCTh B CO3HAHUHU
COBPEMEHHOIO IIKOJIbHUKA, YCUJIMBAET HAIVISIAHOCTh KaK B XOJI€ OIBITOB, TaK U
npu oOpabOTKe pPe3ysbTaTOB C HCIOJb30BAaHHUEM MPOrpaMMHBIX cpeacTB. Jlis
HKCIEPUMEHTOB MO OMOJIOTMH U XUMHUHU 3TO SIBISIETCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/ICHU U OMBITOB K KOJTUYECTBEHHBIM dKCIIEPUMEHTAM.

Hcnonp3oBanue nu@poBoit 1a00paTopuu CyIIECTBEHHO U3MEHSET MOAXOIbI
K IPOBEACHUIO U JEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIBITOB!

Hcnonp3oBanne MHUQPPOBBHIX JAaTYMKOB B KAYECTBE H3MEPUTEIHHBIX
WHCTPYMEHTOB M3MEHSIET TOAXOAbl K TIPOBEJACHUIO TNPSIMBIX H3MEPECHUM
(bU3HYECKUX BEIIUYUH.

TpanuuMoHHO B  KayecTBE CPEJACTB M3MEPEHUS  HCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXHBIE BECbl W Pa3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPETIOUHbIE TPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanrne HUQPPOBBIX NATYUKOB MO3BOJIIET HA COBEPILIEHHO JAPYTOM
KAUECTBEHHOM YPOBHE IPOM3BOAUTh W3MEPEHHS BPEMEHH, PACCTOSHUS, HMETh
BO3MOXKHOCTh PETHCTPUPOBATh M HAONIOAATh W3MEHEHHWE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIepaTypa, JIEKTPUIECKOE HANIPSIKEHUE, CUJla TOKA U T. 1.

OTU BO3MOXKHOCTH TO3BOJISAIOT, HANpUMEpP, Ha YpoKax (PU3UKU C BBHICOKOU
TOYHOCTBIO U3MEPUTh MTHOBEHHYIO CKOPOCTH T€Ja, ABUKYILEr0oCsl HEPAaBHOMEPHO,
Ha0I01aTh B AUHAMHKE TMPOIECC 3JIEKTPOMATrHUTHON MHAYKUIMHU, BOSHUKHOBEHHE



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

Ha ypokax 6uosioruu nosiBisieTcsi BO3MOXXHOCTb MOTYYUTh KOJUYECTBEHHBIE
JTAaHHBIE TIpU MPOBEACHUM ONBITOB, HANPUMEp: MNPU OINpEAeTICHUH (HAKTOPOB,
BIIUSIIOIINX HA CKOPOCTh Ipoliecca (POTOCUHTE3a, MPU U3YUYECHHUH JbIXaHUs KOpPHEH
U JIUCTHEB, MPU UCCIICAOBAHUH YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuu Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOJAT MPAKTUUECKHE
paboTHI MO U3YyUYEHUIO MPOIIECcca AIEKTPOIN3a, HCCIEAOBAHNE IK30TEPMUIECKUX U
HAOTEPMUYECKUX PEaKIMid, TErioBoro 3¢¢ekra ropeHus TommuBa U T. A. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEICTB MOJOOHBIE M3MEPEHUS
BBITIOJIHUTh HEBO3MOXKHO. OTHAKO, MPH Tiepexoje Ha IUGPOBYO J1abopaTopuio B
TEMaTHYECKOM IIJIAaHUPOBAHUM HEOOXOAMMO TMPEAYCMOTPETh JAOMOJHUTEIBHOE
BpeMs i1 o0ydeHHs paboTe ¢ AaTYMKaMu, BKJIOYas COOPKY IKCIEPUMEHTAIbHOM
YCTaHOBKM C JaTYMKAMM, CHSITHE MOKAa3aHUI ¢ 9KpaHa KOMIIbIOTEpA, ONpEACIICHUE
IIOrPETHOCTEN U3MEPEHUM.

Jis paboTbl ¢ HUPPOBBIMH JaTYUKAMU HCHOJIB3YETCS CHEIHAIBbHOE
nporpaMMHOE 00€eclieYeHHe, YCTAaHOBIEHHOE Ha KOMIbIOTep. il KOMMyHHKAIH
U@POBBIX JATYMKOB, 3alUCH W XpaHEHUs HMHQPOpMallMU, TMOJYYEHHOH C UX
NOMOMIbIO, LIU(pPOBas 1abopaTOpUsi UCHOIB3YETCSI B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJIEHHBIM POTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp30BaHne KOMMBIOTEPHOH (QOPMBI  PETUCTPALMU  MOJTYYCHHBIX
3HAYEHUH ¥ TIOCTPOEHHUS TpaUKOB M3MEHSET TOIXOAbl K OQOPMIICHUIO
7a00pATOPHBIX U MPAKTUYECKUX PAOOT 00yJaArOITUMHUCS.

JlaHHbIE, TOJXYYCHHBIE TPU TMOMOIIM IHQPPOBHIX IATYNKOB, BHOCITCS B
DJIGKTPOHHBIE TAONHWIBI, YTO TMO3BOJSIET CTPOUTH TpaduKH 3aBUCHUMOCTEH
UCCIIETyeMbIX BEITMYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpadukoB
JienaTh BBIBOJIBI O XapakKTepe 3aBUCUMOCTH BEIUYMH OT BPEMEHU WJIM JIPYTUX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE Iielecoo0pa3Ho o00y4daTh MNPOBOJUTH
anmnmpOKCUMAIUIO BEIOPaHHBIX TOYEK UTOrOBOM rpauuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOKHOCTH TO3BOJISIIOT aBTOMAaTU3UPOBATH PYTUHHBIE
OpoUeAypbl  3aloJIHEHUS  TaOJMll, BBIIOJHEHHE OJHOTHIHBIX  PacyeToB,
noctpoeHusi rpadukoB. lludpoBas Qoroxkamepa mosBoissger choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAILHYIO YCTAaHOBKY M TPHKpenuTh (ororpaduio B
ANEKTPOHHBIN oTueT. Takum 00pazoM, OCYLIECTBISETCS Mepexo K 0hOpMIICHHUIO
DJIGKTPOHHOTO OTYe€Ta O TPOACTAHHOM OKCIEPUMEHTE, TPOCKTHOW WM
HCCIIeI0OBaTENbCKOM padoTe.

B0O3MOXHOCT,  UCTHONB30BaHUS  BUICOHAONIONEHUS 33  IMPOILIECCOM
BBITIOJTHEHHSI TPAKTUYECKUX pPabOT oOyJaromMMHUCS W3MEHSIET TMOAXOIbl K
OLICHUBAHUIO PaldoT.

DONEKTPOHHBIA OTYET O TMPOJICTAHHOW MPAKTUYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpEIIeHHON (oTorpadueit, KoTopasi MO3BOJISIET OIICHUBATD
IPaBWIBHOCTh COOpPAHHOM SKCIIEPUMEHTAJbHOW YCTAHOBKHM, 0oJjiee IMOJIHO
ONpEAENATh MOJHOTY M  NPaBWIBHOCTh  MPOJEIAHHOTO  HCCIEIOBaHMUS,
aHaAJIM3UPOBATh JTOCTOBEPHOCTH MPEJCTABICHHBIX IKCHEPUMEHTANbHBIX JaHHBIX.
[Ipy OJHOBpEMEHHOM BBIMOJIHEHUM PAa3HBIMU TpyNIamMu OOyYarOIIUXCS Pa3HbIX



UCCIIEIOBATENbCKUX pabOT 11e1IecO00pa3HO MCMOJIb30BaTh BHUAE03AMUCH BCETO
xoja pabor. B »TOM cilydae OIIEHMBAThCA MOTYT HE TOJBKO MPEIMETHBIC
pe3yibTaThl, CBSI3aHHBIE C TIPOBEJICHUEM KOHKPETHOTO JKCIEpPUMEHTa, HO U
KOMMYHUKATHUBHBIE W  PETYyJSTUBHbIC JCHCTBUA: IJIAHUPOBaHUE PalOTHI,
OTCIIeKUBAaHUE XoAa pPaOOThl, KOPpEKIHsS IJJaHa paboOThl, KOMMYHHUKAIUS B
COBMECTHOM JeATEIbHOCTH, HaMu4ue (WM OTCYTCTBHE) KOH(MIUKTOB U CHOCOOBI
UX pelIeHusl.

Hcnonp3oBanne MU poBbIX 1a00paToOpuil CYIIECTBEHHO PACIIUpPSIET CIEKTP
BO3MOXXHBIX OIIBITOB M HCCIEIOBAHUNA, OCOOEHHO 53TO KacaeTcs W3YYCHHUS
OMOJIOTUHU U XUMUHU.

Pacmmpenue cmekTpa BO3MOXKHOCTEH MOXKHO MNPOMJUTIOCTPUPOBATH Ha
npuMepe W3YYCHHsI DIIEKTPOMATHUTHOW WHAYKIUMH B Kypce ¢usuku. [lpu
UCIIOJIb30BaHUU CTPEIOYHOTO aMIepMeTpa TPAJAUIIMOHHO HAOOMAIOT NI (aKT
BO3HUKHOBEHHUS MHIYKIMOHHOTO TOKAa B TIPOBOJHUKE M HW3MEHEHHUE €ro
HaIpaBJICHUS IPYU U3MEHEHUH CKOPOCTH BHECEHUSI MarHuTa WM €ro MOJSPHOCTH.
Hcnonp3oBanue nuppoBOro AaTyuka Mo3BOJIAET MOMyduTh ocuuuiorpammy 2J(C
UHAYKLIUY, BO3HUKAIOIIEH B KaTylIKe, NP IMPOJIETE Yepe3 Hee Mar’Hura. JTo
NO3BOJIIET CpaBHHUBATh 3HaueHHs MakcuMmalbHbiXx OJIC mpu mnponere dyepes
KaTylIKy MarHuTa ¢ pa3HbIMM CKOPOCTSIMH U C Pa3HOH MOJSIPHOCTHIO,
aHaJIN3UPOBATh BUJ HOJy4YEeHHOU 3aBHCHUMOCTH, KOHCTPYHPOBATh
IKCIIEPUMEHTATIBHBIC 33]]a41 TT0 U3YUCHHIO DJIEKTPOMArHUTHON MHAYKIIUU.

Hudposas maboparopust MO3BOJSET OPraHU30BATh MPOEKTHYIO M y4eOHO-
UCCIIEIOBATENBCKYIO JIESTEIBHOCTh IMKOJPHIUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYpPOUYHOI AesTensbHOCTH. Hammuue pa3sHooOpa3HbIX HU(POBBIX AATYMKOB JAcT
BO3MOXXHOCTh TPOBOJUTH CaMbl€ pPa3HOOOpa3HbIE HCCIICOBAHMS, OMUPAsICh Ha
UHTEpechl o0yuaronuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH WCCIIETOBAHHUS
HKOJIOTUYECKON HAINpaBIEHHOCTH IO BBIABICHUIO (AKTOPOB  3arps3HEHUs
OKpY>KaroIllel cpesibl, U3yUYEHHUIO 3KOJIOTHUYECKOI0 COCTOSHUS MTOMEIICHUN 1IKOJIbI,
NOYBbI, BO3JyXa B HAceJICHHOM NyHKTe M T.1. MccienoBaTtenbckue pabOThI C
UCIOJIb30BaHUEM IU(POBBIX TaTYMKOB 1€JIeCO00pa3Ho npeanaarath yqamumcs 10-
11 xmaccoB B paMkax oOs3aT€IbHOM [UIsi HHMX HPOEKTHOM J1eATEIbHOCTH.
BbinonHeHNe TakWX MPOEKTOB SBISIETCS OCHOBAHUEM JUISl OLIEHKHM HE TOJBKO
ypOBHSL C(HOPMUPOBAHHOCTH TMPEAMETHBIX PE3yJIbTaTOB, HO HTOTOBOW OIICHKH
JOCTHKEHHSI METalpPeIMETHBIX pPE3yJIbTaTOB OOYYEeHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHWBAIOTCS KakK B MpPOIIECCe TPOBEIACHH padOThHI, TAK U B MPOIIECCE
3alTUTHl TIPOEKTA WM MCCIEAOBAHUSA) M PETYIATUBHBIX (KOTOPHIE OIICHUBAIOTCS B
MIPOIIECCE BHITIOTHEHUS MMPOEKTA).

OcHamenue sl M3ydyeHus: (PU3MKU TMPEACTABICHO B BHJE O0OpYAOBaHUS
JUISL IGMOHCTPAIlMOHHBIX OMBITOB U O0OpYIOBaHMS AJi JTAOOPATOPHBIX paldOT U
YUEHHYECKUX OIBITOB, BKJIOYas OOILIyI0 MJii €CTeCTBEHHOHAy4YHOIO IHUKJa
udpoByro abopaTopuio, a Takke MUPPOBYIO Jaboparopuro Mo ¢usmke (Kak
JIOTIOJTHUTEIBHBIN 3JIEMEHT JIJISl YTITyOJIEHHOTO U3YYeHHs (PU3UKN).

JleMOHCTpannoHHOE o0opynoBaHue o0OecrieynBaeT  BO3MOXKHOCTH
HaOmroIeHNsT OONBIMMHCTBA M3YyYaeMbIX SIBIICHHWM, TPOIECCOB W 3aKOHOB. ITO
BO3MOXXHO TPU ONTHMAJIbHOM COYETAHWU AHAJIOTOBBIX U LU(POBBIX CPEACTB



HaOJI0IeHNS], aHaIM3a u3MepuTenbHol nudopmanuu. Tak, Hanpumep, IS Kypca
(GU3UKKM OCHOBHOM IIKOJBI €CTh BO3MOXHOCTH JIEMOHCTPAIMHM KJIACCHYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajeHue Ten B Tpyoke HrpioToHa,
JIEMOHCTpalus JeHUCTBUA aTMOcepHOro AaBieHus, 3akoHa [lackans, u3mMeHeHUs
o0ObeMa Tel MpU HarpeBaHUM (OXJIAXKICHUU), IPUTSHKEHUS MOJIeKyl U T.a1. HabGop
M0 3JIEKTPOCTATUKE AT BO3MOXKHOCTb JAEMOHCTPAIMU JIEKTPU3AIMK TEJ, 3aKOHa
COXpaHEHUS 3apAJia, JUHUN HAPSHKEHHOCTHU AJIEKTPUYECKOTO OIS U T.JI. U MOXKET
UCIIONIb30BATHCS KaK 8 KJIacce MPU M3YyYEHUH SJICKTPOMArHUTHBIX SIBJICHUMN, TaK U
B 10 Kyacce npu U3y4eHUM EKTPOCTATUKH.

[Ipn mpoBeneHUM JOEMOHCTPAIIMOHHBIX OMBITOB JOJDKHBI COOJIIOAATHCS
TpeOOBaHMsI K WX HAIVIHOCTH (SCHAs W TIOHSATHAs TIOCTAaHOBKA OIIBITA),
BUIUMOCTH JUIsI BCEX YydYalluxcs Kiacca (MpW HaJWMuMKd MEJKUX JeTajei
UCIIOJIB3YETCSl HMX YBEJIMYEHHOE M300pa)K€HWe NpH TOMOIIH BeO-KaMephl),
HMOIIMOHAILHOCTH U, TI0 BO3MO>XHOCTH, 3aHHUMATEIbHOCTU (JEMOHCTPAIIMOHHBIH
OTIBIT JIOJHKEH BBI3BIBATH MHTEPEC yUaIIUXCs, CO3/1aBaTh MOTHBAIUIO K M3yYEHUIO
npeaMeTa) M yOeaUTeNbHOCTH (MOKa3biBaTh TOT A(MQPEKT, Ha JIEMOHCTPAIUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

OpHako peanuzanusi AESITEIBHOCTHOTO MOAX0Aa B OOyYeHUH (U3UKE
NEPEHOCUT aKIEHT C JEMOHCTPAlMOHHOTO OSKCIEPUMEHTa Ha YYEHUYECKUH.
Hampumep, 1mo MexaHWKe HCCIEI0BaHUE KHHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JWHAMHUKH, KOJIEOATENbHBIX JBIKCHUN TIEPEHECEHO B YUYCHUYECKHM
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopyaoBaHus. [lpu wuzydenun
ANEKTPOJUHAMUKH J1abopaTopHOE OOOPYJOBAaHUE TO3BOJIIET MCCIEI0BAaTh HE
TOJILKO 3aKOHBI TOCTOSSHHOTO TOKa, HO C WCIOJB30BAaHUEM KOMITBIOTEPHOTO
ocuuiorpaga mo3BOJSET MPOHAONIOAATh M MCCIEAOBATh AJIEKTPUUYECKHUE LIETH
MEPEeMEHHOTO TOKa, OJIOK AMOJOB TMO3BOJISIET HCCIENOBAaTh BOJbTAMIICPHEIC
XapakTepuCcTUKU nuoda. I[lpm wm3ydenum ontuku jabopatopHoe 000pYyI0BaHUE
MO3BOJISIET M3YYHUTh 3aKOHBI T€OMETPUYECKON ONTUKH (MPEIOMIICHHE CBETa B
MOJIYIMJIMH/APE U MOJTyYeHUE N300paKeHHsI B TMH3aX) U MMPOHAOIIOIaTh OCHOBHBIE
SBJICHUSI BOJIHOBOM ONTUKU (MHTEephEpEeHIs U TOJSIpU3alus), HCCIEI0BATh
nudpakiuio cBeta (IudpakImoHHas peleTKa).

B cooTBercTBUM ¢ TpeAMETHBIMH pe3yJibTaTaMu OOydeHusl (U3UKe
000pyI0BaHUE ISl YUEHUYECKUX OIBITOB OOECIEUNBAET MPOBEACHUE CIICAYIOIINX
TUTIOB padoT, CTPYIIUPOBAHHBIX MO BHJAM JAESITEILHOCTH, HE3aBUCUMO OT HX
TEMaTUIEeCKON TPUHAIICKHOCTH:

1. TlpoBenmeHue mNpsSMBIX H3MEpeHUH (PU3NUECKMX BEIMYWH (M3MEPCHHE
Macchl, 0O0BEMa JKUIKOCTH, TEMIIEPaTypbl KHUAKOCTH, CHIBI, CHJIBI TOKa,
HaIpPsDKEHMS) C UCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB.

2. IIpoBepka 3aaHHBIX MPEANONIOKCHUN (TIPsIMbIe U3MEPEHUS (PU3HMIECKUX
BEIMYMH W CPaBHEHUE 3aJaHHBIX COOTHOIICHWH Mexay Humu). Hampuwmep:
MpoBepKa YCJIOBHWH IUIaBaHWsS TeJ, YCJIOBHI paBHOBECHs phiuara W OJIOKOB,
3aKOHOMEPHOCTEW  TOCJIEIOBAaTeIbHOTO W MapajuleIbHOTO  COEAMHEHHS
IPOBOJHUKOB U T. [I.

3. Pacyer 1o moiy4eHHbIM pe3ybTaTaM MPSIMBbIX U3MEPEHUN 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe u3mepenus (B 10-11 kiaccax).



Hanpumep: yckopeHue Tena MNpU PaBHOYCKOPEHHOM JIB)KEHUH, YCKOpPEHUE
CBOOOJHOTO MaJIEHUs, )KECTKOCTh MPYKUHBI, KOAP(HUIIUECHT TPEHUS CKOIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTbG U T. 1.

4. HaGmoieHue sIBICHUH M TTOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE)
no OOHapyXeHHI0 (aKTOPOB, BIUAIOIIMX HA MPOTEKAHUE [AHHBIX SIBICHUM.
Hamnpumep: npsiMosinHEeHHOE pacpOCTpaHEHUE CBETA, AUCIIEPCUs CBETA; U3yUCHHE
CBOMCTB M300pakeHUS B MJIOCKOM 3€pKaJie U T. II.

5. WccnenoBanre 3aBUCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT APYTOH C
Ipe/CTaBICHUEM pPEe3yJlbTaTOB B BUJE Ipaduka W pacueTa MCKOMOTO MapameTpa.
Hanpumep: 3aBUCHMOCTH IMyTH PaBHOMEPHO [BIXKYIIETOCS Tela OT BPEMEHH
JBUKCHHSI TENa; CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBIICHUS,
KadyecTBa OOpa0OTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUTOMIA/IA CONPUKOCHOBEHHUS TEN, CUJIBl YNPYTrOCTH OT YAJWHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CWJIbI OT 00bEMa MOrPY)KEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT TIyOWHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO U T. 1.

JIaGoparopHoe o0opynoBaHue oOecrnieunBaeT CaMOCTOSITENIbHBIN
YUEHUYECKUH OKCIIEPUMEHT, KOTOPBIH MOXET HMETh pa3iudHble (HOPMBI:
(GpOHTANBHBIN 3KCHEPUMEHT ((PpPOHTAIBHBIE OIBITHI U JIabopaTOopHbIE PabOTHI),
paboOThl  NPAaKTHKyMa, Y4eOHO-HCCIIEAOBATEIbCKUE pabOThl U MPOEKTHI
IKCIIEPUMEHTAIBHOTO Xapaktepa. [Ipm 3TOM HOPMaTHBHO-OOS3aTEIbHBIM BHE
3aBUCUMOCTH OT YpOBHSI H3yueHHUs (GU3HKK (0a30BbIA WM yriayOJEHHBIN) H
oOpazoBaTeIbLHON mMporpaMMbl (OCHOBHAs WJIM CPEIOHSS IIKOJA) SIBISETCS
b poHTaNBHBIN dKCTIepUMeHT. IMEHHO mocpeicTBOM (PPOHTATLHOTO IKCTIEpUMEHTA
JIOCTUTAIOTCSl TPEAMETHBIE Pe3ylbTaThl DJKCIEPUMEHTANIBHOTO XapakTepa, a
yUYaIMMHCS OCBAaMBAIOTCSI CHOCOOBI JEWCTBUI, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE TISITH THIaM paboT. JlJabopaTopHbIil MPAaKTUKYM I1€71€CO00pa3eH TOJIBKO MPH
yIIyOJIEHHOM YPOBHE U3YUYEHHUS MpEaMETa.

OnTuManbHbIM  JUIsl  JTOCTHXKEHHUS Iefied TpoBeACHUS (PPOHTAIBLHOTO
HKCIIEPUMEHTA SBJSIETCSl TpEACTaBlIeHUE JabOpaTopHOro OOOpYyNOBaHUS H
MaTepuajoB B BUAE TEMATUYECKUX KOMIUIEKTOB IO MEXaHUKE, MOJIEKYJSIPHOM
¢usnKe, 3MEKTPUUECTBY U oNTUKe. Vcrnonb3oBaHME TEMATHUYECKUX KOMILJIEKTOB
CrocOOCTBYeT (OPMHPOBAHUIO TAKOTO BaXHEUIIETO YMEHHUS, Kak Moa0op
ydanuMucs 00O0pyJOBaHHS B COOTBETCTBUUM C IIENBbI0 HCCICIOBAHUS U3
U30BITOYHON HOMEHKJIATYPhl MPEIJIOKEHHOTO KOMIUIEKTA; TIO3BOJISIET MPOBOIUTH
OKCIIEPUMEHTAIbHYI0 paboTy Ha JI0OOM JTame ypoKa; YMEHBIIAeT TPYIOBHIE
3aTpaThl YYHTENs TIpU TIOATOTOBKE K YpOKaMm, IIOCKOJIbKY He TpeOyercs
MIEPEKOMITOHOBKA 00OPYIOBaHHS B COOTBETCTBHH C 33JJa4aMH KOHKPETHOTO ypOKa.

[Ipy mIaHWpPOBAaHWM TMPAKTHYECKUX pabdOT BaXHO HMETh B BHUIY, YTO
IpeIMETHbIE Pe3yNbTaThl HKCIIEPUMEHTAIBLHOTO XapaKTepa MOTYT ObITh OCBOEHBI
TOJIBKO NP ONTUMAIBHOM COYETAaHUM KPAaTKOBPEMEHHBIX (PPOHTAIBHBIX OMBITOB U
OJIHOYACOBBIX JIJAOOPATOPHBIX Pa0OT.

Baxnoe 3Hauenue wumeer TOT (HaKT, UYTO B COCTaB (PPOHTAIHLHOTO
000pyIOBaHUS HApPsIy C aHAJIOTOBBIMH BXOST U IIU(PPOBbIE CPEIACTBA U3MEPEHUSI.
K HUM OTHOCATCS ANEKTPOHHBIN CEKYHIOMEp C JaTYMKAMM, JJIEKTPOHHBIE BECHI U



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

brox ob6opynoBanus sl yueHUYECKUX padboT mo ¢usnke chopMUpOBaH HA
0aze mepeuyHs 0oOOpYIOBaHUsS [JIsi MPOBEACHUS OCHOBHOTO TOCYAApCTBEHHOIO
sK3ameHa 1o ¢usuke. Mcrnonbs3oBanue npubOpoB U 000PYI0BaHUS C €IUHBIMU IS
BCEX  OOy4YaloIIMXCAd  XapaKTepUCTUKAMU  TO3BOJISIET  CTAaHJApPTU3UPOBAThH
IPOLEIYPbl  BBINOJHEHUS HKCICPUMEHTAIbHBIX 33JaHUN Ha DJK3aMEHE H
00ecreunTh HAICKHYIO OLIEHKY Pe3yJIbTaTOB Ha OCHOBAHUU IKCIIEPTHOM MPOBEPKU
oTBeTOB oOyuatomuxcs. [Ipm 3ToM ocHOBaHMEM [JIsi BBIBOJA O MPABHJIBHOCTH
IIPOBEICHUSI JAHHOTO ONBITA SIBJISAIOTCS PE3YNbTaThl, MOJYyYEHHBIEC YYalUMUCS
MOCPEICTBOM MPSIMBIX U3MEPEHUN 3aJaHHBIX (PU3NYECKUX BEJTUYMH.

HaGop i 1npoBeneHHs OCHOBHOTO TOCYJAapCTBEHHOIO  3K3aMEHa
oOecrieunBaeT  pa3pabOTKy  HECKOJbKMX  OJIHOTHUIHBIX  3aJaHUid  TIpH
WCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBAaHMS C Pa3HBIMU XapaKTEPUCTHUKAMHU.
OTOT MOJX0J 1LENeco00pa3HO MCIONb30BaTh W MPU MPOBEACHUH (HPOHTAIBHBIX
ONBITOB M JabopaTtopHbIX pabor. Hampumep, npu mnpoBeAEHUU HCCIEAOBAHUS
3aBUCUMOCTH CHJIbI TOKa OT HANPSKEHUS MOKHO BBIICIUTH B Kilacce TPYIIIIHI,
KOTOpble OyAyT MPOBOAUTH JAHHOE HCCIEIOBAHUE, MCIIONb3ys PE3UCTOPBI C
pa3HBIM CONPOTHUBJIEHUEM, M JamMnoudky. llo pe3ynbTaTaM MOKHO CpaBHUTH
MOJIyYEHHbIE 3aBUCUMOCTH, OOCYAUTh TPaHUIBI BHINOJHEHHS 3akoHa Oma i
y4acTKa IeIH, ONPEAEIIUTh CONPOTUBIIEHUSI PE3UCTOPOB.

Cnenyer OTMETHTb, 4YTO TMpPU MPOBEACHUU (PPOHTAIBHBIX OMNBITOB U
7a00paTOpHBIX pabOT B OCHOBHOMW IIKOJIE TPeOYyeTCs 3alKCh PE3yJbTaTOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM TMOrPEemIHOCTH. 37ecCh TpHu
UCIIOJIb30BAaHUU TPAJAMLMOHHOTO 000pynOBaHUS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOJIOTHYIO
HOTPEIIHOCTh 11eJIeCO00pa3HO CBS3BIBATH C IIEHOM JelieHus Mpubopa, a MpH
nepexoge K HIUQPPOBBIM HHCTpyMEeHTaM (IUGPOBbIE BEChl U JATYUKU) YUUTh
paboTaTh ¢ OMUCAaHUAMH DTUX MPUOOPOB, BBLACNAS JaHHbIE 00 aOCOIIOTHOM
HOTPEIIHOCTH, JIUOO MpeaIarath 3Ha4eHUe MOTPEIIHOCTH B TEKCTE 3a/laHUM.

[Ipu mnpoBeneHUM HUCCIEAOBAHUS 3aBUCUMOCTEM OJHOW (pu3HUeCKOn
BEJIMYMHBI OT JPYrod ydamiuecs: JOKHBI OCBOUTH IMOCTPOCHHUE TpaUKOB C
yKa3aHueM a0COJIIOTHBIX MOTPEUIHOCTE, a IPU MPOBEICHUH padOT HA MPOBEPKY
NPEANoIOKEHUH — yMETh CpPaBHUBATh 3HAYEHMS JIBYX MNPSIMbBIX H3MEPEHUN C
y4eTOM a0COJIIOTHOW MOTPEUIHOCTH (HANpUMeEp, IMyTEeM CpaBHEHHUS WHTEPBAJIOB
MOJIyYeHHBIX 3HA4YeHW Ha 4yucioBod ocu). I[lpoBegeHwe wu3MepeHuil WU
uccinenoBanuii B kypce ¢usuku 10-11 kmaccoB HOMOTHSIOTCS HMCIOJIB30BAHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEN, yYalluecs OJKHBI HAyYWUThCS PACCUUTHIBATH
OTHOCHUTEJIbHBIE TOTPEIIHOCTA B MPOCTEUINMX CIIy4yasX MOPSIMbIX U3MEPEHUN H
CpPaBHUBATh TOYHOCTH PA3TUYHBIX H3MEPEHUM.

OOpamaeM BHUMaHHE, YTO OIICHMBAaHWE JIAOOPATOPHBIX PAOOT TOJHKHO
0a3upoBaThCs, KAK U B KPUTEPUSX OLEHUBAHUS SKCIEPUMEHTAIbHBIX 3aJIaHUI
KUM OI'D, He Ha mnpaBWIbHOCTH OQOpMIIEHHS oOT4eTa O pabore, a Ha



MPaBUJIBHOCTH NIEUCTBHM TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHIO
MoKa3aHuil NpubopoB.

OcHamienue s M3y4eHUs: OWOJOTHMU  TMPEJCTABICHO KOMILIEKTaMHu
JIEMOHCTPALIMOHHBIX BJIQXKHBIX IMPENapaToB, repoapreB U KOJUICKIUN MO pa3HbIM
TeMaM Kypca OuOJOruu, a Takxke HudpoBoil nmabopaTopued i MPOBEACHUS
npakTuyeckux padbot. Kpome Toro, npu uzydeHun OMOJIOTUN MOKET UCTIOIb30BaTh
nudpoBas nadopaTtopuss 1o OUOJOTUU (KAK JOTMOJHUTENbHBIA DJIEMEHT ISl
yrayOJIEHHOTO U3YYCHHS Kypca).

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

Brnaxxuple mnpenapaThl TPENCTaBIAIOT CO0OW HATypajbHbIE OOBEKTHI,
CMOHTHPOBAaHHbIE HAa CTEKJISIHHOW IUJJAaCTUHKE U OMNYIIEHHbIE B CTEKJISTHHBIN
HUWIMHAP C KOHCEPBUPYIOIIEH KUAKOCTHIO, JTUOO MPE/ICTABICHHBIE B TUIACTHKE.
3aech mpeaiaratoTcs TOTAJIbHBIE Mpenaparhl, MO3BOJISIONINE H3y4aTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHb 6000BOro pacteHus c
KiTyOeHbKkaMmny», «l ajtoka»); aHaTOMUYECKUE MpernapaTsl, MpeaHa3HAYCHHbIC IS
M3Y4YEHUS] BHYTPEHHETO CTPOCHHUS OpraHu3Ma WM €ro OpraHoB (Hampumep:
«BHyTpeHHee cTpoeHuE JISTYHIKW», «BHYTpEHHEE CTPOEHUE  IITHUIIBI»);
OMOJIOTMYECKUE TIpernapathl, Jalollre MPEJACTaBICHUE O CTaAusX pa3BUTHUSA
opranu3Mma (Hanpumep: «Pa3BuTue KoCTUCTON pbIOBDY, «Pa3BuTHE KypHIIBD).
Brnaxnsle mpenapaTtbhl MCHOJIB3YIOTCS KaK pa3fgaTOUYHbIA MaTepuaid B Ipoliecce
JIEMOHCTpAlUM MPU U3YYCHUU HOBOTO MaTepualia WK B MPOIECCE BBIMOJIHCHUS
MPAKTUYECKUX 3aJ]aHuM, pa3pabOTaHHBIX HA X OCHOBE.

I'epbapun — coOpaHHe NTPECCOBAHHBIX, 3ACYIICHHBIX PACTEHUN WM HX
yacTel MOMOTraroT M3y4aTh pPAacTeHHE B KAOMHETE W y3HABaTh €ro B MPUPOJE, a
repOapuzaiys — HanboJee MpOCTo crocod COXpaHEHUsT PACTEHUN W UX YacTel B
TEUEHHUE JJIMTEIBHOTO BpeMEHH. B mepeuHe mpearaercss CUCTEMAaTHYECKUN
repOapuii (Hampumep, «OCHOBHBIE TPYNIBI PACTCHHI») M TepOapuil mo oOIIei
Owonmornn  (KOTOPBIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  U3MEHYUBOCT,
HUCKYCCTBEHHBIH OTOOp, CHCTEMaTUYECKHE KaTeropuu | BHUA000pa3oOBaHMUE,
JUBEPICHIIMSA W KOHBEPI'CHIIMS, TOMOJIOTMYHBIC W aHAJIOTUYHBIC OPTaHBHI,
pyAUMMEHTapHbIE OpraHbl, apoMopdo3, uavoanantanus (EHOTUN W TEHOTHII,
MOJMIUIOUINSI, OTAAJICHHAass TUOpUIU3AIUs, B3aMMOJCHCTBUE PACTEHUU C
a0MOTHUYECKUMH (DAKTOpPAMU CpeJibl, B3aUMOJICHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epObapHblii MaTepuana MCHOJB3YIOT KaK pa3faTOYHBINA
MaTepuan JUIA  JIEMOHCTpAaIlii HW3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUI MPHU 3aKPEIUICHUH MaTepHalia WM JUArHOCTUKHU YIeOHBIX
pE3YyIbTaTOB.

Taxxke TpeacTaBIeHBl KOJUICKITUM — HAOOPHI TMPEAMETOB WM BEIIECTB,
MOMOOPAaHHBIX II0 OMNpeAeeHHbIM mnpu3HakaMm. OOBEKTaMH WX MOTYT OBITh
pacnpaBiCHHbIE ¥  3aCylICHHBIE HACEKOMBIE, PAKOOOpa3HbIE, PAKOBHUHBI



MOJUTIOCKOB, OTIEIbHBIC YaCTH CKEJIETOB JKUBOTHBIX. B KOJJIEKIIHMSIX COYETAIOT
HaTypajbHble OOBEKTHI C UX M300pa’KEHHWEM B BUJE PUCYHKOB WIM MYJSKEH —
umutanui. [lpemnoxennpie B mepeyHe MOP(OJOTUYECKUE KOJJIEKIUU JaloT
MPEACTABICHUE O BHEIIHEM CTPOEHHWU OPraHOB WJIM HX 4YacTed, IMO3BOJISIOT
MPOBOJIUTH CPaBHEHHUS OOBEKTOB, BBISICHATH UX OOIME YEPThl U YEPTHI Pa3IUuMsl
(manpumep: «IIpeacTaBuTenu OTPsAIO0B HACEKOMBIX» M JIp.); 00IIEOMOIOTHYECKHE
KOJUIGKIIMM TO3BOJISIIOT ~ BBISICHATH B3aUMOCBSI3M B OPraHMYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPTaHU3MOB, TMPOCICKUBATH OOIMIEONOTOTHIECKUE
3aKOHOMEpHOCTH (Hampumep: «[IpuMepsl 3amUTHBIX MPUCIOCOOJICHUN Yy
HaceKoMbIX»). Komneknuu, kak W TepOdapuy, HWCHOJB3YIOT KaK pPa3gaTOYHBIN
MaTepuan JUIA  JIEMOHCTpAaIlid W3Y4aeMbIX OOBEKTOB, [JIsi  BBIMOJTHCHUS
MPAKTUYCCKUAX 3aJaHUH MPHU 3aKpeIUICHUH MaTepHaia WIH JUATHOCTUKH YIeOHBIX
pe3yIbTaTOB.

O3HaKOMJICHHE YYalIuXcsi C MHUKPOCKOIUYECKUM CTPOCHUEM JKHUBBIX
OpraHM3MOB — OJ[HA W3 TJABHEWINUX 3a]ad HAyKH, MO3BOJISIONIMX TMOJBECTH
IIKOJIbHUKOB K TOHMMAaHHUIO €IMHCTBA OpraHUYecKkoro mupa. s mpoBeneHus
7abopaTopHBIX paboT B HHU(POBYIO JA0OPATOPHUIO BKIIOYEH MHKPOCKOIN, a B
KOMILJIEKTE MOCYAbl U 000pYAOBaHUS 00IIETr0 HA3HAYEHUSI UMEIOTCS HEOOX0IUMMOe
OCHAIIIEHUE JUTsl POBEJICHUS 1a00paTOPHBIX padoT.

[MudpoBas  nmaboparopust  BKIOYaeT HAaOOp  JUJII  U3TOTOBJICHUS
MUKporpernaparoB. CBexue TMpenapaTsl HM3TOTABIUBAIOT 11 HEMEIJICHHOTO
paccMmoTpenus. K HUM OTHOCSITCA KUAKOCTHBIE (O0OBEKTHI OOBIYHO MTOMEIAIOTCS B
BOJY, a TIpeTnapaThl COXPAHIIOTCS B TEUCHNE HECKOJBKUX JHEH), cCyxue (Hampumep,
YaCTUIly TNTUYBETO TIepa, IMPOCTO TIOJIOXKUTh Ha TMPEIAMETHOE CTEKIO |
MHUKPOCKOITUPOBATh), JKUBBIC TMpernapaThl (Ma3Kd — KaIuTH JKHJIKOCTH, HalpuMep
KpOBH) W BUTaJIbHBIC TIpemaparbl (KOTOPHIE WCIONB3YIOTCS IS HM3YyYCHHS
MaJIOKJIETOYHBIX  OOBEKTOB  (NPOCTEUIINX, KOJOHHM  BOJOpPOCHEH),  Is
HaOmoneHus: ABwxkeHus: (Tydenbku, ameOwl). [IpuroroBiaeHue Mukpompenapara
BbIPA0AThIBACT y y4aIllerocsi HAaBBIKA CAMOCTOSITEILHOM pabOThl, aKTUBU3UPYET UX
MO3HABATEIIbHYIO JIEATEILHOCTh U 3HAKOMHUT C TEXHUKOW M METOJIMKOW HAyYHOTO
uccienoBanus. B 1mudpoByro 5aboparopuio BKJIIOYEH Takxke U Habop
MUKPOIPENapaToB, KOTOPBIA COJEPKUT MOCTOSHHBIE Tpemapathl, JOJIT0e BpeMs
COXPaHSIONINECS B MPUTOTHOM JIJISI MUKPOCKOITMPOBAHUS BUJIE.

Crnemgyer OTMETHTh, YTO HapsAy C UCIOJb30BAaHUEM TICPECUUCICHHOTO BBIIIE
ydeOHOro o0OOpyIOBaHUS BaXHYH pOJb B M3YYCHUHU OHOJIOTUU UTPAIOT
NPUPOAHBIE OOBEKTHI, TaK KakK B OOJIBIIMHCTBE CIIy4acB TOJBKO OHH MOTYT
o0OecreynTs HaWOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAHUN ydanuxcs,
MOMOTaT (DOPMUPOBAHKIO Y HUX MPABWIBLHBIX OMOJIOTHUYECKHX 3HaHMHA. K Takum
KUBBIM OOBEKTaM OTHOCST PACTCHHS, >XKMBOTHBIC JKMBOTO YIroJiKa, aKBapuyMma,
Teppapuyma. IG(HEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPHUPOAHBIMH OOBEKTAMU
SIBJITFOTCSI DKCKYPCUU B OMOJIOTUYECKHE U KPACBEIUECKHE MY3eH, OOTaHMUECKHE
cazpl, 300TApKH U OKPYKAIOIIHME IIKOJIYy €CTECTBEHHbIE M WCKYCCTBEHHBIC
IPUPOJIHBIE COOOIIECTRA.

TpanuunonHbie OMONTOTHYECKHE MYJSDKH M MOJEIH B HACTOSIIEE BpeMs
YCHENIHO  3aMEHSIIOTCS  IUGPOBBIMH  00Opa30BaTEIbHBIMUA  pECypcamu:



BUJcOo(pparMeHTaMu, aHUMalued, BUPTyaJdbHbIMU Jabopatopusimu. Lludposbie
oOpa3oBaTeibHbIE PECYpChl HE MOTYT CTaTh IMOJHOLICHHOW 3aMEHOM peanbHbIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTH IMO3HAKOMUTHLCS ¢ O0jiee MUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MPEANOCHUIKM IS  WHTEHCU(UKALMU
o0pa30oBaTeNbHOTO Ipollecca M 00ECNeurBaOT He3aMEMJIUTEIbHYI0 OOpaTHYIO
CBS3b, KOMIIBIOTEPHYIO  BHU3yallM3alUil0  HMHPOPMALUM,  aBTOMATHU3aALUIO
yIpaBJICHUS Y4EOHOU JeATEIbHOCTHIO U KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHamenve A1 U3YYEHHS ~ XUMUU  TPEACTaBICHO B BUJC
JIEMOHCTPAIIMOHHOTO 000pYAOBaHUSA, KOMIUIEKTa XHMHUYECKUX PEAKTUBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMIUJIEKTa MOCYAbl U 000PYI0BaHUS
JUISL YICHHMUYECKUX OIBITOB U KOMIUJIEKTa Koyekuuid. Kpome Toro, nmpu m3ydeHun
XUMHH HWCIOJB3yeTCsl 00Imas il E€CTECTBEHHOHAYyYHOro IuKia mudposas
naboparopus, a Takxke 1udpoBas 1adopaTopusi MO XUMHUH (KaK JOMOJTHUTEIbHBIN
AIIEMEHT JIJIsl yTITyOJI€HHOTO U3yUYEeHUSI XUMUH ).

JIeMOHCTpPAlIMOHHBIN JKCHEPUMEHT SIBIISICTCS BaXKHOW YacThlO OO0y4YeHUs
XUMHUH. 37€Ch BaXKHO MOMHUTH, YTO MPU €T0 MPOBEJACHUU 00S3aTEIBHO JTOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIIbL:

MOCTaBKa LIETTU IKCIIEPUMEHTA,

ONHCaHNE HEOOXOAMMOTO I €r0 BHIIOJIHEHHS] 000PYJOBaHUS U PEAKTHUBOB,

TUTAHUPOBAHUE TTOPSIIKA TIPOBEICHUS,

OTHCaHNE UCXOIHBIX BEIIECTB,

MPOTHO3MPOBAHUE OXUJAAEMBIX B PEAKIIMOHHOWM CMECH H3MEHEHHH W
pe3yIbTaTOB SKCIIEPUMEHTA,

OMHCaHne N3MEHEHUH, MPOU3OIIEANINX C BEIIECTBAMH,

(GbopMyTHUpOBKa BHIBOAOB U3 SKCIIEPUMEHTA,

CO3/IaHME PHUCYHKA OKCIEPUMEHTAbHOM YCTAaHOBKM M COCTaBIICHHUE
YPaBHEHUSI pEaKIUH.

B nponecce mnpoBeneHHs OEeMOHCTpalMid, ydalldecs OCBaWBaIOT ATarlbl
MPOBENICHUSI OIbITa, MOATOMY HamOoJee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCaHUE OMbITAa YUYUTEIEM, a MCIOJIb30BaHHE 3BpUcTHUEecKON Oecenpbl. [lpu
peanu3aluy Takoro CIlieHapusl 1aKe HE OYEHB CJIOKHBIN OTBIT 3aHUMAET JIOBOJIBHO
MHOTO BPEMEHM, HO CJEI0BaHHE €My TMO3BOJseT OOeCneYnTh MOHUMaHUE
OOyYarOIIMMHUCST TPUEMOB HAyYHOTO TIO3HAHUS M HCIOJIh30BaHUE HX YK€ B
CaMOCTOSITENILHOW JESITELHOCTH B TPOIECCE YUYEHWYECKOTO JKCIepuMeHTa. Ha
HAYaJbHOM JTame u3ydeHuss xumuu (B 8-9 Kimaccax) MMEHHO TaKOW MOIXO
MO3BOJIAET  JOCTHYh  MAKCUMANbHOH  J3(PQPEKTUBHOCTH  OT  TPOBEIACHHUS
7a00paTOPHBIX M MPAKTHYECKHX paboT, a Takke CHOPMUPOBATH Yy YYAIIUXCS
OTBETCTBEHHOE OTHOIICHHE K SKCIIEPUMEHTY.

[Ipy olleHMBaHMM YYEHUYECKUX MPAKTHYECKUX paldoT I1ies1ecoo0pa3Ho
YYUTHIBATh MOJXOJIbI, UCITIOIB3YIONIME B 9K3aMEHAIIMOHHBIX Marepuanax. Tak, B
HACTOsIIEe BpeMmsI npejaraeTcs HKCIIEPUMEHTAJIBLHOE 3a/1aHue,
npeaycMaTpuBaloliee BHIOOP JBYX BEIHIECTB U3 MATH MPEAJIOKEHHBIX H
IPOBEJCHUE C HUMHU PEAKINN, OTPAXKAIOIINX XUMUYECKUE CBOMCTBA YKAa3aHHOTO B
ycloBUM 3afanus BemiecTBa. OlleHUBaHUE WIET Ha OCHOBAaHUHM OTYETa YUYEHHUKA O
mpojieIaHHOW paboTe (YpaBHEHHsI PEaKIMid, BBIBOJALI O HAOMIONCHUSX) U HA



OCHOBAaHUM NPSIMOTO HAOMIOACHUA 32 JCHCTBUSIMH Yy4YEHUKA IO IPOBEICHUIO
onbITOB. [Ipy 3TOM BBIIEISAIOTCS 3Tanbl 0TOOpa BEIIECTB U CMEILIMBAHUS BELIECTB
B COOTBETCTBUU C IIyHKTaMU MHCTPYKIIUH K padoTe.

BaknelmmmM HanpaBiIeHHEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh UCIOJB30BaHUE LUPPOBOM Jaboparopuu, KOTopas
MO3BOJIIET OPraHU30BATh XUMHUYECKHM SKCIIEPUMEHT HA MPUHIMUIHNAIBLHO HOBOM
YPOBHE, MIEPENTH OT KAUECTBEHHOM OLIEHKU HA0JII0JIaEMBIX SIBJICHUM K CHCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepucTuk. [lpu pabore ¢ garumkamu mUPpOBOit
JabopaTopun 00ecTeurnBaeTCsl aBTOMaTU3UPOBaHHBIM cOOp U 00padOTKa JaHHBIX,
XOJl 3KCHEPUMEHTa MOKET OTOOpa)xkaThbCi B BHUIE TIpaUKOB WIM MOKa3aHUN
pruOOPOB, a pPe3yJabTaThl FKCIEPUMEHTOB MOTYT COXPAHATHCS JIUTEIBHOE BPEMSI.
HaunbGonee akTyasJlbHbIM JJII XHMHH SIBJIIETCS TEPEXOJ K KOJIMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBII  MOXHO  MPOWJUTIOCTPUPOBATh  CIETYIOIIMMU
IPUMEPAMU: M3YYEHHE CTPOEHUS IUIaMEHH, ompeneiaeHue pH B pasHbeIX cpepax,
ONPENEICHNE CKOPOCTH pEaKIMM, W3yYECHHE BIMSHUSA KOHLEHTpAUUU U
TEMIIEpaTypbl HA CKOPOCTh PEAKLUU.

[udposas nabopaTopusi NO3BOJIAET PEATM30BATh MEKIPEIMETHBIE CBA3H C
JPYTUMH  IPEIMETAMM  €CTECTBEHHOHAYYHOTO  IMKJIA, IIOCKOJIBKY  JIaeT
BO3MOXXHOCTh ~ BBINIOJIHATH MHTETPUPOBAHHBIE yuyeOHBIE MCCIEOBAHUS IO
€CTECTBEHHBIM HayKaM, NPHMEHSATh M OCBauBaTb JJIEMEHTHI CTATUCTUKU H
MH(OPMAIMOHHBIE TEXHOJOTUH.



NPUMEPHBIN IEPEYEHD

Ipuiaoxenue Ne 6

K MeToanyecKuM peKoMeHaalusAM

OBOPYJIOBAHUS, PACXOJHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUS U BOCIIMTAHUA U151 CO3JAHUA U
OBECHEYEHHWS @YHKIIMOHUPOBAHHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOHU U
TEXHOJOT'MYECKOK HAMIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3ALIUSAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJIO)KEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HaumenoBanue
00opynoBaHust

KpaTKne NMPUMEPHBLIE TEXHUYECCKHE XaPDAKTCPUCTUKHU

KosmyecTBO eqUHUIL /151
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISTIOLMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoJsimyecTBo eqUHII IS
001eo0pa3oBaTebHbBIX
OpraHu3aNuii, ABJISTIONIAXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

ECTeCTBeHHOHay‘lHaﬂ HANPpaBJCHHOCTD

1.

Oo0uree odopynoBanme (pusnka, XumMusi, 0MOJI0TUsi)

1.1.

[Mudposas
naboparopus

yueHnueckas (pusuka,
XUMHUS, OUOJIOTHSA)

[{ndpoBoii AATYMK IIEKTPOIIPOBOAHOCTH

[udposoit natunx pH

[{udpoBoii AaTYUK MOTOKEHUS

[Mu¢poBoit JaTunK TemMrepaTypsl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnorpadpuueckuil 1aTInK

Beckl anexTponnsie yueoHsie 200 r

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

MuxkponpenapaTsl (Ha60op)

CoeauHuTENBHBIE IPOBOJIA, IPOTPAMMHOE OOECIIeueHUE, METOUUECKHE
yKa3aHus

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




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

dusuke

KOMIUIEKT  COIYTCTBYIOIIUX
AIIEKTPOAMHAMUKE

KOMIUIEKT COIYTCTBYIOIIHUX JIEMEHTOB JJISl OIIBITOB 110 ONTHKE

JJICMCHTOB JJIA OIIBITOB

oo

1.2.

KommiekT mocyabl u
000pyI0BaHUS TUTSt
YYEHUUYECKUX  OIBITOB
(pusuka, XUMUSI,
OuoIorHs).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB NpenapoBaIbHBIX

Jloxka 11 COKUTaHUs BEUIECTB

Crynka dapdopoBasi ¢ TECTHKOM

HabGop 6anok /1t XpaHeHus: TBepAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((py1akOHOB) IS XpaHEHHS PACTBOPOB PEAKTHBOB
Hab6op mpubopox (ITX-14, I1X-16)

[Tpubop 11 nosydeHus razon

CnuproBka

I'oprouee i CIUPTOBOK

dunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTekyissHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yameuka /715 BRITApUBaHUS (BBITAPUTEIbHAS YaIlIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBI)

Boponka crexiisiHHas (Masias)

Crakan crexnsHHBIH (100 M)

["azooTBOTHAS TPyOKa

3 .

2 IIT.

BHOJIOI'UA

2.1.

Kommekt
MpenapaToB
JEMOHCTPALIMOHHBIN

BJIaXXHBIX

Ha3HAuCHHE: JICMOHCTPAIIOHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETUYHAA KPBIIIKA: HATUIUC,
KpETUICHUE IKCIIOHATA: HAJINYHE,
KOHCEPBHPYIOIIEE BEIIECTBO: HAJIMYHE,
HaKJICiiKa C HAMMEHOBAHUEM: HAJIYHE.

1 mrr.

1 mrr.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
HaumenoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHE XapaKTePUCTHKH
o0opyaoBaHus SIBJISIIOLIMX CSI
MaJIOKOMILIEKTHBIMH, e/l

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

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

Bnaxuslii npenapar "'agroka”

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

Bnaxusiil npenapat "BHyTpeHHee cTpoeHHe IArymku"

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne nTUIb"

Brnaxunsiit npenapar "BHyTpenHee cTpoeHue poiObI"”

Bnaxuslit npenapar "Kapacp"

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

Bnaxusiit npenapat "Hepenga"

Bnaxuslii npenapar "Pa3zButue KOCTUCTOMN pbIObI"

Brnaxnsiit npenapar "Pa3zsurne Kypuusl"

Brnaxusiit npenapar "Cruudomenysa"

Bnaxusiit npenapar "Tputon”

Bnaxwusrit npemnapar "Uepenaxa 6osnotHas"

Brnaxxns1it npenapar "Yx"

Brnaxsslil npenapar "Amepuna"

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

OCHOBA JJIsl KpeIUIeHHUs: repOapHbIil JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

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

OCHOBA JIJIs1 KpeTIJICHUsT: TepOapHBIi JINUCT, I mrr. I mrr.
CIIMCOK 2KCIIOHATOB: HAJIM4YNE

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

I'epGapwmit "{ukopactymue pacteHus"

I"'epOapuii "KopmoBsie pactenus"

Kommiekr repGapues
JEMOHCTPALIMOHHBII




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

I'epbapuii "KynbTypHble pacTeHus"

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

I'epGapwuii "Mopdosorust pacreHmit"

['epbapuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhbple coobmecTa'
['epGapuii "CenbCKOX0351IICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHus"

['epGapwuii kK Kypcy OCHOB 10 00111Ie# OnoIoTun

2.3.

Komnekr komiekumit
JEMOHCTPALIMOHHBII
(mo  pasHBIM  TeMaM
Kypca OHOJIOTHH )

HazHaueHue: 1eMOHCTpPALMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HAaIU4ue,

HaKJICHKU C HAUMEHOBAaHUEM: HAJIMYHE

He MeHee 10 KoyeKkuuii u3 NpUBEIEHHOT0 HUKE CIIUCKA!
Komnnekuus "I"oniocemeHHbIE pacTeHUS"
Komneknus "O6urtaTenu Mopckoro qHa"
Komnekuus "llaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTps0B
HACEKOMBIX: He MeHee 4

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

Konnekuus "Pa3BuTre HaCEKOMBIX ¢ HEMOJIHBIM IIPEBpaLiCHUEM "
Komneknus "Pa3BuTrne HaCEKOMBIX € ITOJHBIM ITPEBpaIIcHUEM "
Komnexnug "Pa3sutue nmeHus"”
Kosmexmus "Pa3surue 6a00uku”
Komnexnus "PakoBUHBI MOJIIIFOCKOB'
Kosmexnus "CemeiictBa 0a0ouek"
Konnekuus "CemelicTBa )xyKkoB"
Kosexmus "Cemena u mwioasr"
Komnekuus "®opma coXxpaHHOCTH UCKONAEMbIX PACTEHUH U )KMBOTHBIX "

HAaceKOMBIX" KOJIMYECTBO

1 mT.

1 .




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

Habop mnaneonronornueckux Haxonok '"lIpoucxoxneHue dvemoseka'
KOJIMYECTBO MOJEIIEN: He MecHee 14

XUMUA

3.1.

JleMoHCTpaimoHHOE
o0opynoBaHue

CocTaB KOMILIEKTA:

Cronuk nogbeMubii HasHauenue: cOopka yueOHBIX yCTaHOBOK,

pasmep crosiemHUIbl: He MeHee 200%200 MM,

IUTABHBIN MOJIBEM C TOMOLIbIO BUHTA: HATMYHE

[ltaTtus JIEMOHCTPAIIOHHBIH XUMHUYECKUIA: Haznauenue:
J€MOHCTpalys IpUuOOPOB U YCTaHOBOK,

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

BO3MO>KHOCTh 3aKpEIUICHUS AJIEMEHTOB Ha Pa3jIMYHOM BBICOTE: HAJIUUKE
Amnmapar nans  TpOBENEHUsT XUMHYECKMX peakuuii: Hasznauenwue:
JEMOHCTpAIHs XUMHYECKUX PEeaKIuii,

HOTJIOTUTEINb APOB U I'a30B: HAJIMYHE,

MaTepuai KoJObl: CTEKIO

HaGop nns snexTponu3a JeMOHCTpalMoHHbIA: Ha3zHaueHue: mzyueHue
3aKOHOB JIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPA,

€MKOCTh: HaJIM4ue,

AIIEKTPOJIbl: HAJTMYHE

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

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

KOJIMYECTBO K010: He MeHee 10 miT.,

MaTepHai Kojo: CTeKJIO

Habop ¢nakonos (250 — 300 mut [y XpaHEHUS] paCTBOPOB PEAKTUBOB).
Ha3nauenue: xpaHeHue pacTBOPOB PEaKTHBOB,

KOJU4eCcTBO (pi1akoHOB: He MeHee 10 miT.,

MatepHai (pJIakOHOB: CTEKIIO

nmpoOKa: HaIMIne

[Tpubop JuIsI OMNBITOB MO XHMHHU C  OJEKTPUUYECKUM TOKOM

1 mrr.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIMXCHA
MAJIOKOMILIEKTHBIMH, €1, MaJOKOMIUIEKTHBIMH, €/1.
H3M. H3M.
(;1abopaTopHBbIii)
[Tpubop 1 WLTIOCTpalMK 3aKOHA COXPAHEHUsI MACChl BEILECTB: COCY
JlangonpTa: HaIM4uUe,
npoOKa: HaIH4ue,
TUI Iprbopa: AEMOHCTPALMOHHBIN
JenutenbHast BopoHka: Ha3zHaueHue: paszzeneHue IBYX KHIKOCTEH IO
IUIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
VYcraHoBka 11 meperoHku BemiecTB: Hasnauenuwe: nemoHcTpanus
OYHUCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOVIIbHUK /ISl OXJIQKICHHS, AJUTOHXK, TIPOoOKa: HalIn4ue,
JUIMHA YCTaHOBKU: HE MeHee 550 Mmm
[TpuGop Ans MoMy4eHUs Ta30B: HA3HAYEHHE: MOJyYEHUE Ira30B B MaJIbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 TpeIMeTOB
bans komOuHMpoBaHHas nabopaTopHas: baHs BoisHas: HaIM4ue,
KOJIbIIa CMEHHBIE C OTBEPCTHUSIMH Pa3HOI'0 AUaMeTpa: HaJu4due,
IUIMTKA JJIEKTPUUYECKAs: HATUUUE
®dapdopoBas crynka ¢ mnectukoMm: HasHaueHue: i pa3MellbueHUs
KPYIHBIX (Ppakiuii BelecTB U MPUTOTOBJICHUS TOPOIIKOBBIX CMecei
Kommuext repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMIUIEKTA:
Habop «Kucnote» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «I'mapokcuab» (ruapokcuy Oapusi, THIPOKCHA  Kaius,
KoMmuiext xumuteckux | FAPOKCH KaTbLHS, THAPOKCHT HaTpHUsl)
3.2. Habop «Oxcuapl MeTamuioB» (QTIOMUHUS OKCHJ, Oapusi OKCHJI, *kKele3a 1 mr. 1 mr.

pEaKTHUBOB

(IIT) oxcumna, xampumsi okcua, MarHus okcupa, meau (1) okcwma, muHKa
OKCH/T)

Hab6op «lllemounpie u mien0vyHO3eMeTbHBIE METAUIB» (JTUTUH, HATPHUH,
KaJIbITAN )




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

Habop «Metamib» (aatoMUHUH, jKee30, MarHuii, MeJib, IUHK, OJIOBO)
Hab6op «lllemounpie W MIEN0YHO3EMEIbHBIE METAUIBD) (JTUTUH, HATPHA,
KaJIbITAN )

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

Hab6op «I"amorens» (nom, 6pom)

Habop «l'anoreHuap» (aqoMUHUSA XJOpUJA, aMMOHUSL XJOpHI, Oapus
xyopua, xenesa (III) xmopun, xanus Hoxua, Kaausl XJIOPUJ, KaJlbLUs
XJIOpUA, JUTHS Xjopun, mMaraus xjopun, meau (1) xmopun, Hatpus
Opomu, HaTpust GTOPUJ, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Ha6op "Cynwdater, cymbdunbl, cynbdurel" (amroMuHUS Cyiabdar,
ammonust cyibdat, xenesa (II) cynbdun, xenesa (II) cynmsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansra (II) cynsdar, maraus cynsdar, meau
(II)) cynbdar 6e3Boausiii, Meau (II) cynbdar 5-TH BOAHBIN, HATpuUs
cynbdua, HaTpus cylnb(uT, HaTpus Cyib(aT, HATpUs TUApocyiIbdar,
HUKeJN cyabdar

Hab6op "KapOonats!" (ammoHus kapOoHaT, kanus kap6onar, menu (II)
KapOOHAT OCHOBHOI, HATpUs KapOOHAT, HATPHs TUIPOKAPOOHAT)

Habop "®ocdarel. Cunukarel" (kajinsg MOHOTHApPoOopTodochaT, HaTpUs
CHJIMKAT 9-TH BOAHBIN, HaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
murusipodocdar)

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

Hab6op "Coeaunenust mapranua" (kaausi nmepManranar, mapranma (IV)
okcun, maprania (II) cyneat, Mapranma xaopun)

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

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




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX

HaumenoBanue opraHusanmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUIEKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €.
HU3M.
HU3M.
HUTpAT)
HaGop  "Wumukatopel"  (TaKkMOWJ,  METWJIOBBIA  OpaHKEBBIMH,
denondranenn)
Ha6op "Kucnopoaconepkamue opraHuyeckue BeriecTBa" (areToH,
DIMIEPUH,  AUATWIOBBIM  3dup, cnupT H-OYTHWIOBBIH,  CIHUPT
W30aMUWJIOBBIM, CHOUPT W300YTHIIOBBIM, CHOUPT ATHIOBBINA, (eEHO,
(dopMauH, STUIECHIJIUKOJb, YKCYCHO-3TUIIOBBIN 2Up)
HaGop "YrneBomopoasl" (OeH3uH, TekcaH, HedTb, TOIYoOI,
[IUKJIOTECKaH )
Ha6op "Kucnotsl opranuyeckue" (KUCIOTa aMUHOYKCYCHasi, KHCIOTa
OeH30ifHasg, KuCIOTa MacisHas, KHCIOTa MypaBbUHas, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MAJIbMUTUHOBAS, KUCIOTAa CTEApPUHOBAs, KHUCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)
HaGop "YrieBoabl. AMUHBI" (aHWIMH, AQHWJIMH CEpPHOKHUCIBIA , JI-
[JII0K03a, METUJIAMUH THAPOXJIOPUJ , caxaposa)
HazHaueHue: 1eMOHCTpPAIIMOHHOE,
BU/J] YIIAaKOBKH: KOpOOKa,
ONHUCaHUE: HaJIN4He
CocraB KOMILIEKTA:
Komneknug "Boaokna"
Konnexkuus "KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepadoTku”
. | Kommexmusa "Metanns! 1 criaBbl”
Kommekr  kosnekumit " "
3.3. Konneknus "Munepaibl 1 TopHbie opoasl" (49 BuoB) I mr. I mr.

n3 CIIMCKa

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

Komnnekuus "Tormmuso"

Konnexkuus "UYyryHn u crans"

Konnexuus "Kayuyx"

Konnexuus "lkana tBepaoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €1, MaJOKOMIUIEKTHBIMH, €/1.
H3M. HU3M.
HaGopel 11 MopenupoBaHHsS CTPOECHHSI OPraHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.
4. | ®DU3UKA

CocraB KOMIUIEKTA:!
[IIratus JEMOHCTPALIMOHHBIN: Ha3nauenue: [IpOBEICHUE
JEMOHCTPALIMOHHBIX ONBITOB, OCHOBAaHUE, CTEPKEHb, JIANKH, KOJbIA,
My(TbI: HAIUYHE
CTONUK NOIbEMHBII:
Tum cTonuka: yaeOHbIi/1ab0paTOpHBIH,
0I0pa, CTEP>KEHb BUHTOBOW, BUHT PEr'yJIMPOBOYHBIN: HAIMYHKE,
(GYHKIMS ObEMA U OIYCKaHUs CTOJIMKA: HATUUNE
M cToYHMK TOCTOSIHHOTO M IEPEMEHHOI0 HanpsikeHus: Haznauenue: muist
MUTAHUS PETyJUPYEeMbIM T[EPEMEHHBIM U  IOCTOSHHBIM  TOKOM
IIEKTPUYECKUX CXEM,
yacrtota, I '11: 50,

Ob6opynoBanue Iutst | moTpebisiemMast MOIITHOCTh, BA: 10

4.1. | nIeMOHCTPAIMOHHBIX ManomeTp KHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnwe: s 1 . 1 .
OMBITOB u3MmepeHus: nasieHuss 10 300 MM BOASHOTO CTONOA BBHINIE M HUXKE

aTMOoCc(epHOTo J1aBJICHHUS,

crexsisinHas U-o0pa3Has TpyOka Ha Mo/ICTaBKe: HaJuuue

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

JIBa KAMEPTOHA Ha PE30HHUPYIONINX SIIUKAX: HAJTHIHUE,

PE3MHOBBI MOJIOTOUYEK: HATMUNE

Hacoc BakyymHbII C anekTponpuBogoMm: HasHaueHue: co3maHue
paspsHKeHUS WK U30BITOYHOTO JIABJICHHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE JKUIKOCTH TPH MOHIKEHHOM [aBJICHUH, BHEIIHEE W
BHYTPEHHEE JJaBJIE€HUE U Jp.

Tapenka BakyyMHas1: HazHaueHue: 1eMOHCTpanus ONBITOB B 3aMKHYTOM
00BeME € pa3pesKeHHBIM BO3IYXOM,




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

OCHOBaHUE C KpaHOM, KOJIOKOJI W3 TOJICTOIO CTEKJIa, DPE3MHOBAs
MPOKJIAKA, TEKTPUUECKUN 3BOHOK: HATUYUE

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

BEJICPKO, TENO IWIMHIPUYECKON (OpMBI, MPYKUHHBIA JUHAMOMETD:
HaJIN4ue

OrnuBo BoO3aymHOe: Ha3zHaueHue: AeMOHCTpauus BOCIJIAMEHEHUS
TrOpIOYe CMeCH MpH €€ OBICTPOM CIKATUH,

TOJICTOCTEHHBIM IWIMHIpP, TOPIIEHb HAa METAUIMYECKOM INTOKE C
pYKOHTKOﬁ, nmoacTaBKa I HUJIMHApA: HAJIAYHC

[TpubGop [ AEMOHCTpallMu JaBJiCHHUS B KHUIKOCTH: HazHadenwue:
JIEMOHCTpAIHs U3MEHEHHS JJABJICHUS C TITyOMHOM IMOTPYKEeHHUS,

JaTYMK JABJICHUS, KPOHIUTEHH JUIsl KPEIUIEHHWS Ha CTEHKE COoCyna:
HaJIN4ue

[Tpubop ans nemoHcTpanuu arMochepHOro JaBiieHus (Maraedyprckue
nonywapusi): Ha3zHadenuwe: gemMoHcCTpauus CHIbl  aTMoOc(epHOro
JIaBJICHHUS,

JBa PAa3bCMHBIX MCTAJUIMYCCKUX IMOJyHapusa € IMPOYHBIMU pPYYKaMH U
XOPOUIO MPUIIIH(OBAHHBIMH KpasiMH, HUMIEIb C KpAaHOM: HAJIH4ue,
CO3/1aBaéMO€ BHYTPHU IIAPOB BaKyyMMETPHUUECKOE JaBJICHUE: HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3phiBarolee ycwine: He MeHee 90 H

HaGop Ten paBHoro oObema: HasHaueHue: ansi ompeneneHuss M
CpaBHCHHA TCIIJIOEMKOCTH n IIJIOTHOCTH Pa3IUYHBIX TBEPABIX
MaTepuaios,

HUJIUHAPHI U3 Pa3IUYHbIX MaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOUKH IS [TO/IBEIIMBAHUS LIWJIMHPOB: HAIUUUE

HaGop Tenm paBHoit wmaccel: Hasnauenwe: nnsi omnpeneneHuss u
CPAaBHEHMIO INIOTHOCTH Pa3INYHbIX MAaTEPUAJIOB,




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

HUAJTUHAPHI U3 Pa3UYHBIX MAaTEPHAJIOB: HE MEHEE 3 IIT.,

KPIOYKH IS MTO/IBEIIMBAHUS IWINHIPOB: HATHYNE

Cocynel coobmarmuecs: HasHaueHue: IEeMOHCTpaIusi OJUHAKOBOTO
YPOBHSL OJHOPOJIHOM KUAKOCTU B COOOLIAIOMIMXCA MEXKIY COOOi
cocynax pasHoi GpopMmBl,

COOO0IIAOIIMECs CTEKIIIHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJ/ICTaBKa: HATMINE

Tpybka Hpiorona: Hasnauenue: [neMOHCTpalusi OJHOBPEMEHHOCTH
MaJIeHUs Pa3TUYHBIX TEJ B Pa3peKEHHOM BO3IyXeE,

(GYHKIMS TOJKITIOYSHHS K BAKYYMHOMY HAcoCy: Hallu4ue,

nnuHa Tpyoku: He MmeHee 80 cM.,

PE3UHOBBIC TPOOKH, HUIMIIETh: HAIUYHE,

KOJIMYECTBO TEJ B TPYOKE: HE MEHEE 3 IIIT.

[Tap [Tackans: Ha3zHnauenue: aAeMOHCTpalus nepeaayd Iporu3BOAUMOrO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJIe, JEMOHCTpAIMs MO beMa
KUJKOCTHU TOJT AeCTBHEM aTMOC(hepHOro TaBieHMs,

METaJUIMYECKUI HWJIMHIP C ONpaBaMM, MOPIIEHb CO IITOKOM, MOJIBII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HAIUYHE,

JUTMHA IUIMHIpA: He MeHee 22 M,

JMaMeTp 111apa: He MeHee 8 cM

[ITap ¢ kosbrom: Ha3zHadyeHuwe: neMOHCTpalus pACIIMPEHUS TBEPAOTO
TeJa MpHU HarpeBaHuUU,

MITaTUB, METALUTNYECKOE KOJIBIIO C My(TOH, II1ap C IEMOYKON: HATNYIHE,
JUIMHA 1IeNoYKH: He MeHee 80 MM,

JIMAMETP II1apa: HE MEHee 25 MM

Hunuuapsl CBUHLOBBIE €O cTpyroM: Ha3HaueHue: AeMOHCTpanus
B3aUMHOTO TIPUTSKEHUSI MEXKTy aTOMaMH TBEPABIX TeE,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 MIT.,

MaTepHuas MWJIXHIPOB: CTAJIb U CBUHETI,

KPIOUKU JJIs NOJABEUIMBAHUS: HAIUYHUE,




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

CTpYT, HaNpaBJIsIoOIIas TpyOKa: HAIN4He

[Tpubop Jlenma: Hasnauenue: [uId HCCIENOBAaHUS 3aBUCUMOCTH
HAIpaBJIEHUs MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHUTHOI'O MIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO ATFOMMHHUEBBIX KOJIEll: HE MeHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI: HATMYHE

Maruut JyrooOpa3HbIi JIEeMOHCTPaIlMOHHBII: Ha3znauenue:
JIEMOHCTpaLMsI CBOWCTB OCTOSIHHBIX MarHuToB,

TUI MarHUTAa: HAMAarHUYEHHbIH OPYCOK,

KOJIMYECTBO 1IBETOB MarHuTa: He MEHee 2,

0003HaueHKE MOJIOCOB MarHuTAa: HaJIu4YKe

Marnut 1OJ0COBOM  JeMOHCTpalMOHHBIA  (mapa): Hasnauenwe:
JEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHuTOB,

TUIl MarHWTa: HaMarHH4YeHHbIH OPYCOK MPSIMOJIMHENHON (HOPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE MTOJIFOCOB MAarHUTa: HATMYUE

Crpenku MarHuTHble Ha IuTaTtuBax: HasHadeHue: JeMOHCTpanus
B3aMMOJICHCTBHUSL  IOJIFOCOB MAarHUTOB, OpHUEHTAllUM MarHuTa B
MarHMTHOM TIIOJIE,

HaMarHW4YeHHasl CTpeJiKa: HaJl4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIN4ne

Habop nemoHcTpanmonHslii "JnekTpocTaTika" (3J1IeKTPOCKOMNHI (2 mIT.),
cynTtaH (2 mT.), majioYKa CTEKJISHHAS, TaJToYyka YOOHUTOBAsSI, IITATHBBI
u3onupyromue (2 mr.)

Mammna  snekTpodopHas  WIM  BBICOKOBOJBTHBIH  HMCTOYHUK:
Ha3nauenue: 1 NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHLIMaNa U MOJy4eHUsI HCKPOBOTO pa3psa,

JICKU Ha CTOMKaXx: HAJIM4He,




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX

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

KOJINYECTBO JICHIEHCKMX 0aHOK: HE MEHee 2,
MOJICTaBKa: HaJIU4HeE
Kommiekt npoBozos: inuna: ne menee 500 mm - 4 wt , 250 mm - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: JJIS MOJKIHOYEHUS JI€MOHCTPAIMOHHBIX
npuboOpoB u  000pyIOBaHMS K HWCTOYHHKY TOKa, I COOPKH
AJICKTPUYCCKUX IIETIeH, BKJIIOYas 3JeMEHThl U3 paboTel "[locTosHHBIM
AIEKTPUIECKUN TOK"
[lITaTuB J1abOpaTOPHBIA C ACpKATEIIMU
BECHI DJIEKTPOHHBIE
MEH3YpKa, rpezae usmeperus 250 mi
nuHamometp 1H
nuHamometp SH
HUAJTUHAP CTAIbHOM, 25 cM3
UUJIUHAP aTIOMUHUEBBIN 25 cm3
IUAJTUHIP aTIOMUHUEBBIN 34 cm3
WIMH]IP MIACTUKOBBINA 56 cM3 (715 M3MepeHust CUIbl ApXumesa)

O6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX paboT u | npyxuna 10 H/m

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

(Ha 0a3e KOMIIIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAEeT Maccy ¢ marom 10 r

MepHas JICHTa, THHECHKA, TPAHCIIOPTHP

OpYCOK C KPIOYKOM M HUTHIO

HarpasJysttomas imHod He MeHee 500 mm. J[oykHBI OBITH 00ecTIeueHbl
pa3Hbie K03 (OUIIMEHTHI TPEHUS OpyCKa MO HATPABIISIONIEH

CEKYHJIOMED AJIEKTPOHHBIN C TATYMKOM

HATPABIISIONIAS CO MIKAION

OpYCOK JIepEeBSHHBIN C ITYCKOBBIM MarHUTOM

HUTSHOM MasiTHHK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
U3MEHEHUS JUIMHBI HUTH

pbIyar




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

0JIOK MOJIBUXKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETP

HMCTOYHHUK TUTAHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENb C BBIXOIHBIM
HampspkeHueM 36-42 B wim  OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEryJIUPOBKHU BBIXOJIHOTO HAIIPSIKEHUS

BOJILTMETP JIBYXIIpenesbHblii (3 B, 6B)

amnepMerp aByxnpeaenbHbiil (0,6A, 3A)

pesucrtop 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 MM
cobuparonias JMH3a, GoKycHoe paccTosiHre S0MM
pacceuBaroiiast 1MH3a, GOKYCHOE pacCTOSHUE -75MM
SKpaH

ONTHYECKasl CKaMbs

crnang «Mognenb npeaMeray

OCBETHUTETh

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

Kanumnsipet

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

3epkano

JlazepHas yka3ka




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.

H3M. H3M.
ITomsiponn B pamke
Illenu FOura
Karymika MoTok
bnox nuonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky Jxene3Hble B 0aHKe
TexHoJiorn4YecKasi HANPABJIEHHOCTD

PoGororexnuueckuit HaOOp npeaHa3HAYeH I M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JIOB U MEXaHHW3MOB, HEOOXOIUMBIX s
co31aHUsI pOOOTOTEXHUYECKUX YCTPOMCTB.
HaGop mpencraBnser coOOH KOMIUIEKT CTPYKTYpPHBIX 3JIEMEHTOB,
COEIMHUTEIIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mno3Bonser coOupare (M HpOrpaMMHpOBATH COOMpaeMble
MO/JIEJIH ), U3 AJIEMEHTOB, BXOSAIINX B €r0 COCTaB, MOJIEJIN MEXaTPOHHBIX

. U poOOTOTEXHMUYECKUX  YCTPOHCTB ¢  aBTOMAaTH3UPOBAHHBIM

OO6pa3zoBaTeabHBIN .
yIpaBjIeHUEM, B TOM YHUCII€ HA KOJECHOM XOJy, a TaKKe KOHCTPYKIUH,
KOHCTPYKTOP s
1 | upaxmuks  6nodnoro | CCHOBAHHBIX Ha HCTOB30BAHHH mepesad (B TOM 4HcIe YEpBAYHBIX U 1 wr. | e
pa

IpOrpaMMUPOBAHUS €
KOMIUIEKTOM JaTYUKOB

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

KonmuecTBo mopToB BBOAA/BBIBOIA HA KOHTPOJIEpE HE MeHee 6
KonngecTBO KHOIOK HE MeHee 4

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

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

2) cepBOMOTOPBI

3) TaTYMK CHUJIBI

Oelloli  IIOJACBETKOM Ha




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

4) naTYuK pacCTOSIHUS

5) naT4MK 1BETA

6) akKyMyJisiTOpHas OaTapest

7) I1nacTuKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIFOYasi epPOpPHUpPOBAHHBIC
9JIEMEHTHI: OaKu, KYOUKH, OCH U BaJbl, COCAUHUTEIBHBIC dJICMCHTHI K
OCsSIM, IIECTEPHM, MPEIAHA3HAYCHHBIC ISl CO3/IaHUS UYEPBAYHBIX U
3y04aThIX Niepead, COCTUHUTEIBHBIC H KPETICKHBIC JIIEMEHTHI;

7) [TporpammHuoOe oOecrieyeHue, UCTIOJIb3yeMOe JUTst
MPOrPaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX MOJACICH W
YCTPOMCTB, JOCTYITHO JJIsl CKAYMBaHUs U3 ceTH MHTepHeT

OO6pa3zoBaTeabHBII
HaOOp MO MEXaHHKeE,
MECXAaTPOHHKE u
pPOOOTOTEXHUKE

KoMruiekT 171st u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKHU

Habop nomken ObITh IpeHA3HAYEH VISl TPOBEACHUS YU€OHBIX 3aHATUI
MO0 DJJICKTPOHUKE M CXEMOTEXHUKE C IENbI0 HW3YYCHUsS HauboJjee
pacmipoCcTpaHEHHOW 2J€MEHTHOHN 0a3bl, MPUMEHIEMOMN Ui HH>KEHEPHO-
TEXHUYECKOTO TBOPYECTBA YUAIUXCS U Pa3padOTKU yueOHBIX Mojeseit
po6otoB. Habop A0MKEeH MO3BONIATH ydyallUMCS Ha MPAKTHKE OCBOHTH
OCHOBHBIE  TEXHOJIOTHM  TPOCKTHUPOBAHHS  POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha MpUMepe YUeOHBIX MoJesel poOOTOB, a TaKKe U3YYHUTh
OCHOBHBIE TEXHMYECKHE PEIICHHS B OOJACTH KHOEPHETHMUECKUX U
BCTPAUBAEMBIX CUCTEM.

B coctaB KkommiekTa [JODKEH BXOAUTh HA00Op KOHCTPYKTHUBHBIX
AJIEMEHTOB Il COOPKH MakeTa MaHWUMYJSIIIHOHHOTO po00Ta, KOMILIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB i COOpKM MakeTa
MOOUJIBHOTO PO0OTa U T.II.

B cocraB xomIuiekTa BXOAWUT HAOOp 3JEKTPOHHBIX KOMIIOHEHTOB IS
HN3YUCHUA OCHOB JJICKTPOHHUKHW U CXEMOTCXHHKH, a TAKKEC KOMIIJICKT
OPUBOJOB W  JAaTYMKOB  PA3jIMYHOrO TUHA I Pa3paboOTKU
p06OTOTeXHI/I‘—IeCKHX KOMIIJIEKCOB.

B coctaB KoOMIUIEKTa JOJKHO BXOIMTH: MOTOPBI C PHKOJEPOM - HE

1 mrr.

1 .




HaumenoBanmue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX
OpraHU3anMii, ABIAIOLUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

MeHee 2IIT, CEpBONPUBOJ OOJBIION - HE MEHee 41T, CepBOIPUBOA
Majblii - HEe MeHee 2T, WH(PpaKpacHBI JAaTUYUK - HE MEHee 3IIT,
yJIbTPa3ByKOBOM JaTUMK - HE MEHEE 3IIT, JaT4YUK TEeMIIepaTypbl - HE
MeHee lmIT, JaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPHI, CBETOJUOIbI
pa3IMYHOTO HOMHHAJNA), KOMILJIEKT  MPOBOJOB MJsi OecraeyHoro
OPOTOTHIIMPOBAHUS,  IJJaTa  OeCrmaeyHoro  MPOTOTHUIIMPOBAHUS,
AKKYMYJIATOD U 3apsAHOE YCTPOHCTBO, .

B cocraB xommiekTa J10J1KE€H BXOIUTh IPOrpPaMMHUPYEMBbI KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE mnm aHamoru4HbIx cBOOOIHO
pacrpocTpaHsieMbIx  cpenax  paspabotku.  IIporpammupyemsiit
KOHTPOJUIEP JIOJKEH o0ajaTh NOPTaMH JJIsl MOJAKIIIOUEHUS! HU(POBBIX
U aHajoroBbix ycrpoictB, uHrepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocraB KOMIUIEKTa JOJKEH BXOAUTH MOJYJb TEXHUYECKOTO 3pEHMUS,
MPEJICTaBIISIIOIIMI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOESHHBIM
MHUKPOIPOIIECCOPOM (KOJI-BO siJiep - HE MeHee 41T, yacToTa sfapa He
meHee 1.2 I'Tu, o6bem O3Y - He menee 512MO, 00beM BCTPOEHHOM
namsiTu - He MeHee 81'0), MHTErpupOBaHHON KaMepoil (MakcHUMaibHOE
paspelieHre BUIEONOTOKa, nepenaBaemoro no uHrepgeiicy USB - He
meHee 2592x1944 en.) W ONTHYECKOW CHCTEMOWM. Monyns
TEXHUYECKOTO 3pEHUs JIOJDKEH 00ylajaTh  COBMECTHMOCTBIO  C
pa3IMYHBIMM  NPOTPAMMHUPYEMBIMH  KOHTPOJJIEPAMH C  TIOMOIIBIO
untepdetricoB - TTL, UART, 12C, SPI, Ethernet. Moxynp TeXHHYECKOTO
3peHHsl JIOJDKEH MMETh BCTPOEHHOE IpPOrpaMMHOE oOecledeHne Ha
OCHOBE OTEPAIMOHHON CHCTeMBI Linux, MO3BOJISIIOIIEE OCYIIECTBIATH
HACTPOWKY CHCTEMBl MAIIMHHOTO OOy4YeHMs MapaMeTpOB HEUPOHHBIX
ceTeil s oOHapyXeHHs OOBEKTOB, OINpENETIeHHs] MX IMapaMeTpoB H
JTAJbHEUIEeH nIeHTUPUKAIIUH.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIMXCHA
MAJIOKOMILIEKTHBIMH, €1, MaJOKOMIUIEKTHBIMH, €/1.
H3M. HU3M.
Kommuiekt noimkeH oOecnednBaTh BO3MOXKHOCTh H3Y4YEHHUSI OCHOB
pa3paboTKK MPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, pemieanii B cepe "MHTepHET Bemiei", a Takke pEIICHUH B
o0nacTu poOOTOTEXHUKH, MCKYCCTBEHHOI'O MHTEJIEKTa U MAIIUHHOTO
00y4eHUsI.
KoMmnbroTepHoe o0opy1oBanue
®opm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJH4uue;
Pycckas packianka KjiaBUaTypbl: HaJTU4HE;
Jnaronanb skpaHa: He MeHee 15,6 q10iMOoB;
Pa3pemenue 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 TAKTOBas 4aCcTOTa mpoieccopa: He menee 2,5 ',
Kbomr-mamars npornieccopa: He MmeHee 6 MOaiT;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0aiiT;
1 HoyT6yk O0beM nmoaaep>KMBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3wt 2wt

pacuupenus): He meHee 24 ['0aiT;

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

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

Bec HOoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYIsiTOpOoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepdeiic LAN (Mcnoiab30BaHuE EPEXOTHUKOB HE
IIPEyCMOTPEHO): HAJINYME;

Hanuune momyneit u uarepdeiicoB (MCIOIb30BaHUE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI;

becripoBoanast cs3p Wi-Fi: Hanmuuue ¢ nonaepxkoit crangapra [IEEE
802.11n unu coBpeMeHHee;




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoanuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbIX

CKaHep, KOIHUp)

TexHoOorHs MeYaTH: Jla3epHas
MakcumanbsHoe paspemenue neyatu: He MmeHee 1200x1200 toyexk;
Wntepdeiicol: Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanue opraHusanmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHu3alnui, ABJIAIHNXCH
o0opynoBaHust ABJIAIOIIMXCHA
MaJOKOMIUIEKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €.
HU3M.
HU3M.
Web-kamepa: Hanuuue;
Manunynstop "Mbllb'": HaTU4KE;
[TpenycraHoBICHHAS ONIEPAllMOHHAS CUCTEMA C TpaduuecKuM
M0JIb30BaTENLCKUM UHTEp(elicom, obecreunBaromias padboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECHCTEMHBIX
MPUIOKEHUIN: HATTMUHE.
Tun yctpoiictBa: MOV (pyHkumu rneyatu, KONUPOBAHUS,
CKaHUPOBAHUA);
®opmart Oymaru: He MeHee A4;
Moy (mpuntep, p y . ’
2 [IBeTHOCTD: YepHO-0O€bIii; 1 wr. 1 .




MNPOPUJIbHBIN KOMILUIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KosnyecTBo eqMHHUIL AJI5

npoguibHoro KoaunyecTBO equHUIL 1151
KOMILJIEKTa IIpO(l)PIJIbHOI‘O
N‘_’ Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYECCKHUE XAPAKTEPUCTUKH (Oﬁme06pa30BaTeﬂl’H]ﬂe KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvu, He (MaJIOKOMl'[JIeKTHbIe
ABJIAKOLIHECH 06me06pa30BaTeJIbele
MaJ]OKOMIIJIeKTH])IM), 0prann3aunn), €. U3M.
€. U3M.
BA3OBASI (OBS3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAs] HAIPABJIEHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HAa YPOKax Mo OMOJIOTUH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIEA0BATEIbCKON NEATEIbHOCTH yUaIUXCsl.
Kommekranus: becnpoBoiHOM MynbTUIATYUK 110 OUONOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ quarna3zonoM udmepenus 0...100%
JlaT4MK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 1o 14 pH
JlaTuuk TemnepaTypsl ¢ JMara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH C AUANa30HAMU U3MEPEHHUs HE yxe ueM oT ()
1o 200 MxkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCMm
1. 10 OMOJIOTHUH N 3 mT. 2 mmT.
(yaeHmuecKkasn) JlaTunk TemnepaTypbl OKpY>Karollel CpeJibl C TUana3oHOM U3MEPEHUS He

yxe ueM oT -20 mo +40

AKceccyapsl:

Kabens USB coequHUTENBHBIH

3apsigHOE yCTpoiicTBO ¢ KaberneM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

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

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 30 padot

YnakoBka




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hamnuue PYCCKOA3BIYHOT'O caiita MOAACPIKKH, HAJTMYHUEC BUACOPOJINKOB.

Hudposas maboparopust
M0 XUMUH (YUeHUYECcKas)

OO6ecrieunBaeT BBITOJIHEHUE JIA0OPATOPHBIX padOT MO XUMHUH Ha YPOKax B
OCHOBHOI IITKOJI€ ¥ TPOEKTHO-UCCIIEI0BATENbCKON JESTEbHOCTH YUaIIHXCA.
Kommnekranus:

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

JlaTuuk BBHICOKOU TeMIepaTyphl (TEpMONAPHBIN) ¢ JUAMa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3MEKTPONPOBOAUMOCTH C AMANAa30HAMHU U3MEPEeHUs He yke ueM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MxkCm

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

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsigHOE yeTpoiicTBO ¢ KabemeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuun

Ha6op nabopaTopHoii ocCHaCTKH

ITporpammHuoe oOecrieueHue

Meroandeckue pekomeHaanuu He MmeHee 40 paboT

Hanwnuue pycckosI3pI9HOTO caifTa MOIAePKKU

Hannune BuaeopoanKoB.

3 mIT.

2 1IT.




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hudposas maboparopust
1o ¢usuke
(yuenuueckas)

ObecneunBaeT BBIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKu.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUMK 11O PU3UKE C 6-10 BCTPOCHHBIMH TaTYMKAMHU:
[{udpoBoii faTYUK TEMIEPATyPHI ¢ AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

udposoii gaT4rK aOCOTFOTHOTO ABJICHUS C TUATa30HOM U3MEPEHUS HE
yxke ueM oT 0 7o 500 klla

JlaT4rK MarHUTHOTO TIOJIS C AMANa30HOM M3MEpeHus He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM oT -2 10 +2B
oT -5 mo +5B; ot -10 1o +10B; oT -15 m0 +15B

JlaTuuk ToKa He yxxe 4eM oT -1 10 +1A

JlaTuMk akcenepoMeTp ¢ OoKa3aTeliIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe ycTpoicTBO ¢ kKabernem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHncTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJICTBO 10 3KCIUTyaTanuu HudpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa MOAAePKKU

Hanuune Bugeoposnkos.

3 mIT.

2 1IT.

KoMnbroTepHoe o6opyioBaHue

4.

HoytOyx

dopm-PakTop: HOYTOYK;

3 miT.

2 1IT.




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

XKectkas, HeoTKIIIOUaeMas KJlaBuaTypa: HaJu4ue;

Pycckas packiiaika KinaBuaTyphl: HaJIM4KE,

Jnaronanb sKkpaHa: He MeHee 15,6 T1oiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnunuecTBo sinep mpoieccopa: He MeHee 4;

KonnyecTBo mOTOKOB: HE MeHee &;

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

O0beM yCTaHOBIIEHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaep>KUBaeMOM ONepaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['0aiT;

O6mwem Hakomnurens SSD: He menee 240 1'0aiiT;

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

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Hike 3.0: HEe MeHee Tpex
CBOOOIHBIX;

Buemnuit uarepgeiic LAN (1cnonb3oBaHuE NEPEXOTHUKOB HE
MPESYCMOTPEHO): HAINYHE;

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

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

Web-kamepa: Hamuue;

Manunynsatop "Mbllb": HATNYKE;

[IpenycranoBneHHas oneparMoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias paboTy

pacnpocTpaHEHHBIX 00pa30BaATEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHUN:




KoanyecTBO eAMHAL 111

npoguibHoro KoaunyecTBO equHUIL 1151
KOMILIEKTA npoguiabHoro
Ne Haumenosannue Kparkue npuMepHble TeXHHYECKHE XaPAKTePHUCTHKHU (0duieoGpasosaTenLubie KOMILIEKTA
000py10BaHus OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
ABJISAIOIIHECS o01meo0pa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (dyHKIIMM ITeUaTH, KOMUPOBAHKS, CKAHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
5 MOV (mpunrep, ckanep, | L[BeTHOCTB: yepHO-OeNbIi; 1 e 1 e
' KOIIUD) TexHonorus rneyaru: gazepHas ’ ’
MakcumanbHoe pazpenienue nedatu: He meHee 1200x1200 touek;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJBHOE OBOPYJIOBAHUE
EcTrecTBeHHOHAYyYHAasl HANIPABJIECHHOCTh
ObecrnieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUH B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHAIIUXCA.
Kommekranus: becipoBoiHON MynbTUIATYHUK 10 OUOIOTHH C 6-10
BCTPOCHHBIMU JaTYNKAMU:
JlaTunk BnaxkHOCTH ¢ quanazoHoM uzmepenus 0...100%
JlaT4rK OCBEIICHHOCTH C JUANa30HOM U3MEpPEHHUsI He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
[udposas nadboparopust | JaTyuk TemmepaTypsl ¢ AMANa30HOM H3MEPEHHUS He yxe ueM oT -20 10
1. 1o OMoJIOTHUHU +140C 1 . 1 .
(yueHunueckas) JlaT4MK 37IEKTPONPOBOAUMOCTH € AUANa30HAMHU U3MEPEHHUs He yxe ueM oT ()

1o 200 mxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MKkCm

JlaTuuk TeMmepaTypbl OKpYy>Karollei cpeibl ¢ IUarna3oHoM U3MEPEHUs He
yxe yeM oT -20 no +40

Akceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsigHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO M0 3KCIUTyaTanuu upoBoi 1abopaTopuun




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

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

IIporpammHoe oOecnieueHue

Metoanyeckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haymgme pyccKOsSI3pIYHOTO caiiTa MOCPKKH, HAUTNIHE BUACOPOIUKOB.

[Mudposas nadopaTopust
10 XMMUH (yUeHHUYeCcKas)

ObecrieunBaeT BBIIIOJIHEHUE JJA0OPATOPHBIX padOT IO XMMUM HA YPOKaX B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEN0BATENBCKON JESTEIbHOCTH YUaIIUXCS.
Kommekranus:

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

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

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEPEHHUs He yxke ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwMm; oT 0 o 20000 MkCwm

JlaTuuk Temneparypsbl MJIaTUHOBBIN C 1MAlla30HOM U3MEPEHUS HE Y)KE YeM
ot -30 o +120C

OTtnenbHbIE JATUYUKU:

JlaT4yuK ONTHYECKON IJIOTHOCTU 525 HM

AKceccyapsl:

Kab6ens USB coennHUTENbHBIN

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu nudpoBoii 1adopaTopun

HaGop nmabopaTtopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 40 padot

Hanuuune pycckos3pIMHOTO caiiTa NOAIEPKKU

1 mT.

1 mT.




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hamnuue BHUICOPOJIMKOB.

[Mudposas nadbopatopus
o gusuke
(yuenunueckas)

ObecrieynBaeT BBIIOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[{udpoBoii JaTYUK TEMIEPATYPHI C JUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

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

JlaT4rK MarHUTHOTO TOJISl C AMANa30HOM U3MEpPEHUs He yke ueM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM ot -2 10 +2B
oT -5 1o +5B; ot -10 no +10B; oT -15 mo +15B

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

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

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

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsgHOE yeTpoiicTBO ¢ KaberneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp A1 TpOBEIeHUs IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun
[TporpammHoe oOecrieueHue

Meroanueckue pexkomenaamnuu (40 pador)

Hanwnuue pycckosi3pI9HOTO calfTa MOIIePKKU

Hannune Buaeopoamkos.

1 mrr.

Hudposas maboparopust
1o GU3nOIOTUN

ObecrnieunBaeT MPOBEACHNUE UCCIIEOBAHMS 110 (GYHKIIMOHUPOBAHUIO
yesoBeyeckoro oprannsma. Kommiekramus: becripoBoiHoi MyabTHIATUYHK

1 mT.

1 mT.




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

(mpoduIIbHBINA YPOBEHB)

10 (PU3UOJIOTHH C 5-10 BCTPOCHHBIMHU JaTYMKaMHu: JlaTuuk apTepruaibHOTO
nasnenus (0...250 mm pr. CT.)

JlaTuuk mynbca ¢ 1uana3oHoM u3MmepeHus He yxxe yem ot 30 mo 200 ya/mMun
JlaTuuk TemmepaTypsl Tella ¢ AMana3oHoOM U3MEpPEHUs He YKe 4yeM oT +25 1o

+40C

JIaT4rK 4acTOTHI AbIXaHUS C AUANa30HOM M3MEpeHHs He yxe ueM ot 0 10
100 uukII0B/MHUH

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

OTtnenpHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH
JlaTuuK cuioMep ¢ Ararna3zoHoM u3MepeHus He yxke yem ot -40 mo 40 H
JIaT4MK OCBEIIEHHOCTH C IMAaNa30HOM M3MepeHus He yxe ueM oT 0 10
180000 nx

AKceccyapsl:

KaGens USB coequHUTENBHBIH

3apsgHOe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TPOBECHUSI SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuu
ITporpammHuoe obecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 20 paboT

Hanuune pyccKos3pIYHOTO caifiTa moaep kKU

Hannune BuaeopoanKoB.

Hudposas maboparopust
10 DKOJIOTHH

ObecnieunBaeT MpoBeACHNE YI€OHOT0 IKOJIOTHUECKOT0 MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMHU MeToaMu. Habop npumeHsieTcst npu u3yuyeHuu
9KOJIOTUH, OMOJIOTUH, XUMHHU, Teorpaduu U MPUPOJOBECHHUS, a TAKKE JUIS

WHAWBUAYAJIbHBIX UCCICOOBAHNA U HpOGKTHOﬁ JCATCIIbPHOCTH HIKOJIBHHUKOB.

1 mrr.

1 mrr.




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Kommekranus: becnpoBoaHON MyTbTHIATYHUK O IKOJIOTUYECKOMY
MOHUTOPHHIY C 8-}0 BCTPOCHHBIMU J1aTYMKAMU:

JlaTuuk 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 ueM ot 0 110
180000 nx

JlaTuuk TeMmnepatypsl ¢ JUana3oHoOM U3MepeHHs He yxke ueM oT -20 10
+140C

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

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

OTtnenbHBIC JATYUKU:

JlaTuuk 3ByKa ¢ QyHKIHEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1y;

JlaTuuk BIa)KHOCTH MOYBBI C AMANAa30HOM MU3MEPEHHUs He yxe ueM ot 0 10
50%

JaTtuuk kucnopoaa ¢ nuamnazoHom usmepenus ot 0 1o 100%

JlaT4uK ONTHYECKON IMIIOTHOCTU 525 HM

JaTtuuk ontrudeckoi mioTHocTy 470 HM

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

JlaTuuk oKucH yriiepoja ¢ Iuana3zoHoM n3Mepenus He yxxe yem ot 0 1o 1000
ppm

Axceccyapbl:

Kabens USB coenunuTensHsbiif (2 mr.)




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

3apsiiHOE yCTpoiCTBO ¢ Kabernem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepreHb Ui 3aKperIeHHs] JaTYUKOB B LIITATUBE

KpaTkoe pykoBOJCTBO 110 3KCIUTyaTauuu HupoBoi 1abopaTopuun
IIporpammHoe oOecnieueHue

Metoanyeckre pekoMeHaanuu He menee 20 pador

YnakoBka

Haymgme pyccKosi3pIYHOTO caiiTa MoIePIKKH, HAUTNIHE BUACOPOIUKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockona: OnoIoruyecKuit

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MeTtoJ uccie[oBaHUs: CBETIIOE 10JIe
Martepuran ONTUKN: ONTHYECKOE CTEKIIO
YBenuueHnue MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

O6bextuBbl: 4%, 10X, 40xs (MOANPY>KUHEHHBIN)
PeBonbBepHas rosioBKa: Ha 3 00BEKTUBA

Tun noacBeTKu: 3epKajno Wi CBETOIUO]
PacnoniosxeHne noICBETKN: BEPXHSISI U HUKHASA
Marepuan kopmyca: MeTail

[IpeameTHslii cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno meranukcene: 1

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1aboparopHbie snekTpoHHbIe 200 T, ciupTOBKa
nmabopaTopHasi, BOpOHKa KOHMUYECKasl, MaJIouKa CTEKIJIsTHHAs, mpooupka [1X-
14 (10 mTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
UWIMHIP U3MEpUTENbHBIN 2-50-2 (CTEKIISIHHBIHN, C TPUTEPTON KPBIILIKOH),
HITaTUB JUIs TpoOHpok Ha 10 rué3a, 3a)KUM NPOOUPOYHBIH, MINATelNb-

1 mrT.

1 mrT.




HauMmeHnoBaHue
000py10BaHus

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH

KoauuecTBo exnuun st
npoguibHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISIIOILIMEeCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KojanuyecTBo equHUI IS0
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

noxkeuka (3 mrTykn), Habop (HIAKOHOB JUIsl XpaHEHUS PACTBOPOB U
peakTuBOB (00beM (hrmakona 100 Mt - 5 KOMIUIEKTOB 110 6 MITYK, 00bEM
¢dnaxona 30 mi - 10 KOMIUIEKTOB 1O 6 ITYK), UAIUHAP U3MEPUTETBHBIN C
HocukoM 1-500 (2 mtykn), ctakan Beicokuit 500 mi (3 mTyku), Habop
epIIeii 17151 MBIThS TOCYABI (€PII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBS KOJIO - 3 IITYKH), Xanat Oembiit Xx/0 (2 MTYKH), HepYaTKi Pe3HHOBBIC
XUMHUYECKHUE CTOWKHE (2 MITYKH), OYKU 3alUTHBIC, PUIBTPEI OyMaXKHbIC
(100 mwrtyk), roproyee ains cnuptoBok (0,33 m).

B coctaB Ha0op BXOIAT peakTUBbI: AIFOMHHHUIA, KeNe30, COJISIHASI KICIIOTa,
METHIIOpaHXK, peHondrarent, aMMHUaK, MePoOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o0LIei CI0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
WCIIOJIb3YEMBIX JIJISI COCTABIICHUS! KOMIUIEKTOB PEAKTHBOB IPH MPOBEICHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 110 KYpPCYy NIKOJIHHON XUMHUHU.

VYyeOHnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocraB BXxogsT:

Cencop Tun 1 e menee 1 mr., o6ecrnedrnBaeT BO3MOXKHOCTb PErHCTpalun
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH MBI (3JeKTpoMuorpammsl, IMI).
Perucrpanus 10omKHa OCyIIECTBISETCSI HEMHBA3UBHO, CYXUMU JIEKTPOJAMHU.
B03MOKHOCTBIO KpEIUIEHHS K pyKe YeJIOBEKa, YTO JOKHO /1aBaTh
BO3MO>XHOCTb PETMCTPUPOBATH IEKTPUYECKYIO aKTUBHOCTH MBILIIIBI B
oOracTy, HaJ KOTOPO pacnosnaraercs kpemieHue. [Ipu HanpskeHun
MBIIIIIBI T0JKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOII0IEHUS TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabaeHUN MBI - €€
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
M3MEHSETCA M0J] BO3/IEHCTBHEM YIbCOBOW BOJIHBIL. CEeHCOp J0KEH OBITh
o0ecrniedyeH BO3MOXKHOCTBIO KPEIUICHHUS K MOAYIIeYKe Najblia YeJIOBEeKa.

1 mrT.

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

Cencop Tun 4 He menee 1 mT. 0becreyBaeT BO3MOXHOCTb: PETUCTPALIUN
CUTHaJja KoxkHo-ranbBannueckoit peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISICTCS HAa IOCTOSITHHOM TOKE; IMIOJKIIFOUEHHUS K TEIly 4EJIOBEKa C
MOMOIIBIO CYXUX JIEKTPOJOB, MOJKIIFOUEHUE KOTOPBIX K CEHCOPY
ocymecTBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrt., obecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (O31") ¢ moMoLIbIo CyXux
HEWMHBA3UBHBIX 3JIEKTPOOB; PETUCTPALMH HIEKTPUUECKON aKTUBHOCTH
Pa3HBIX J0JEH MO3Ta; MOIKIIOUYEHHS JIEKTPOAOB K CEHCOPY C IIOMONIbIO
COEJIMHUTENBHBIX IPOBOJOB, 000pya0BaHHbIX TouchProof pazsemamu;
3aKpEIUIEHUS JJIEKTPOOB HA IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecreynBaeT BOZMOXKHOCTb: PErHCTPALUU
CUTHaja KojiebaHus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeIeIeHUs
YacCTOTHI JIbIXaHUSI.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepelayk Ha NEPCOHAIbHBIN
KOMIIBIOTEp 00eCreurnBaeT BO3MOXKHOCTb COOpa JaHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nenTpanbHoro moayss k I1K ¢ momomsto USB-kabens. LlenTpanbHbIit
MOJyJIb UMEET HE MeHee | MIT,: TalbBaHUYECKYI0 n30isuio ot [1K.
LleHTpasbHBIA MOIYIb 00€CIIEUNBACT BOZMOKHOCTD OJTHOBPEMEHHOTO
MTOAKJIFOYEHUS BILUIOTh 10 4 ceHcopoB. Kaxaplii n3 BX010B L{eHTpabHOrO
MOJTyJIsl UMEET raJIbBaHUYECKYI0 M30JISIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHU4YeCKOM n3ossiun). [lonkiodenne cencopos K L{enTpanibHOMY
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MOJIYJIIO OCYILIECTBIISIETCS ¢ TOMOIIBIO CIEIIMATIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecnieunBaronyx NpaBUIbHOCTh TOAKIIOUEHHS pa3beMa ’
CHIDKAIOIIMX PUCK CIYYalHOTO KacaHUs Pa3beMOB TOKOMIPOBOISIINX
9acTeil, a TakyKe 00EeCIIeYNBAOININX 3aIIUTY OT HECAHKIIMOHHPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., o6ecreunBaeT BO3MOKHOCTD: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHee 3-X pa3iIMuHbIX KaTeropuu
COCTOSIHU.

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

[Iporpammuoe obecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BU3yaJIU3AIUIO0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJDKHO COCTOSITh U3 BKJIAIOK, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpaduKoB, HEOOXOIUMBIX ISl OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMeThCS BKIIAAKa 1711 OJHOBPEMEHHOTO MPOCMOTpPa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpansHOMY MOIyIIIO.
OT10 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TOJIUTpaduuecKoro)
pekuma paboThl YCTpONCTBA.

Taxxe TOMAKHBI UMETHCS BKJIAAKH /ISl BU3yaJlU3allui CUTHAJIOB OT CEHCOPOB
OMT', ®III', OKT', KI'P, D3I, cencopa npixaHusi, KHOIIKH; a TAKKE
MIPOM3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE [T
TOT'O WJIM MHOT'O CUTHAJIA BEJINYUHBI.

I10 nomxHO naBaTh BOZMOKHOCTh BU3yalIM3allud U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

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

- OIII": Bu3yanu3anus CUTHaNA, CIIEKTpa CUTHAA, TaXOTPaMMBI, Tpaduk
yJbca
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- OKI': Bu3yanusanus CUrHana, TaxorpaMmsl, rpaduk myiabca

- KI'P: Bu3yanu3anus cursana

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

- CeHcop bIXaHMs: BU3YyalIn3alus CUTHAA,

- Knonka: Bu3yanusanus CUrHaia pasMeTKu

I1O nomxHO UMETh BO3MOXKHOCTh KacToMu3aluu U Hactpoiiku 110 s

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

B03M0OKHOCTH HACTPOIKH MapaMeTpoB GHIBTPALUN CUTHAA C TIOMOIIHIO
(GUIbTpa HIXKHUX YacTOT, PUIIBTPA BEICOKMX YaCTOT, MOJIOCOBOTO (PUIILTpA,
PEXEKTOPHOTO (DUIBTPA.

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

B cocraBe: MeTomueckre MaTepuaibl sl YUUTENs U 00yJaronuxcs,
OIMCaHME TOKITFOUYEHUS CEHCOPOB JIA00PATOPUH, HHCTPYKIIHH IO
ucnonb3oBanuio 110, onucanue 1ab0paToOpHBIX U MPAKTUYECKUX paboT,
KOTOPOE B TOM YHCJIE COICPIKUT MPE3CHTAIMOHHBIC MaTePHAIBI.
YnakoBka/kopoOKa J1abopaTopuH T0JKHA o0ecriednBaTh yI00HOE XpaHEHUE
Y COZIePIKaTh TOACKA3KH TSl PACTIONIOKEHHS] CEHCOPOB U YCTPOUCTB
nabopaTopuu A1l yI0OHOTO HCIIOIB30BaHMS MTPEN0IaBaTeIIMU U
00yJaronuMuUCS.

TexHosorn4eckas HalIpPaBJCHHOCTb

9.

| O6pazoBarenbHbIit

| PoGoToTexHIuecKuii HAGOP MPETHA3BHAYEH JUTS H3YUEHHS OCHOB

1 mrT.

1 mT.
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KOHCTPYKTOP /IS
MPAKTUKH OJIOYHOTO
POTrPaMMHPOBAHHUS C
KOMIUIEKTOM JaTYHKOB

POOOTOTEXHUKH, JACTANCH, Y3JI0B 1 MEXaHU3MOB, HEOOXOJIMBIX JIJIS
CO3JIaHHsI POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npencrasisier co00ii KOMIUIEKT CTPYKTYPHBIX 3JICMEHTOB,
COCMHUTENIBHBIX 3JIEMEHTOB U DJICKTPOTEXHHUECKIUX KOMITOHEHTOB.
Ha6op no3Bossier codupath (M mporpaMMupoOBaTh COOMpaEMbIe MOJIEIH ), U3
AJIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJICIH MEXaTPOHHBIX U
POOOTOTEXHUYECKHX YCTPOMCTB C aBTOMATU3HPOBAHHBIM YIIPAaBICHHEM, B
TOM YHCJIE Ha KOJIECHOM XOJly, a TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIb30BAHUY Tepe/iad (B TOM YHCIIE YEPBIYHBIX U 3y0UaThIX), & TaK Ke
pBIYATOB.

CBETO/IMO/IHBIM MAaTPUYHBIN JUCILICH ¢ OO MOJICBETKOW Ha KOHTPOJUIEpE
KonuuecTBOo mopTOB BBO1a/BBIBOIA HA KOHTPOJLIEpE HE MeHee 6
KonnyecTBo KHOMOK He MeHee 4

OO011ee KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT., B TOM YHCIIE:

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

2) cepBOMOTOPBI

3) DaT4YHMK CUIIBI

4) naT4uK paccTOSHUS

5) maT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKITtoYast meppopupoBaHHbIC
ANIEMEHTHI: OaTKu, KyOUKH, OCH U BaJIbl, COSIMHUTEIHHBIC DIIEMEHTHI K OCSIM
, IECTEPHU, MpeIHa3HAYCHHBIE TSI CO3IaHUS YEPBIUHBIX H 3y0UaThIX
nepeay, COeIMHUTENbHBIE U KPETIeKHBIC DIIEMEHTHI;

7) IlporpamMHoOe obecrieyeHre, UCIOIb3yeMOoe AJis IPOrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOIETIeH U YCTPOMCTB, TOCTYITHO JIs
CKaYMBaHUs U3 ceTH VHTEepHET




KoanyecTBO eAMHAL 111

npoguibHoro KoaunyecTBO equHUIL 1151
KOMILIEKTA npoguiabHoro
Ne Haumenosannue Kparkue npuMepHble TeXHHYECKHE XaPAKTePHUCTHKHU (0duieoGpasosaTenLubie KOMILIEKTA
000py10BaHus OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
ABJISAIOIIHECS o01meo0pa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
ell. M3M.

Kommrext JJIA U3YUCHHUA OCHOB 3JICKTPOHUKU U pO6OTOTeXHI/IKI/I

HabGop nomken ObITh peAHA3HAYCH IS TPOBECHUS YICOHBIX 3aHATUI IO

QJICKTPOHUKE U CXCMOTCXHUKE C LCJIIbIO U3YUCHUA Hauboee

pacpoCTpaHEHHOMN JIEMEHTHOM 0a3bl, MPUMEHSIEMOM 1JIsi MHKEHEPHO-

TEXHUYCCKOT'O TBOPUCCTBA yHAlIUXCA U p33pa60TKI/I y‘le6HbIX MOI[GJ'IGI‘/'I

po6oTtoB. Habop H0mKeH MO3BOJIATh YUaIMMCS Ha MIPAKTHKE OCBOUTH

OCHOBHBIC TCXHOJIOTHH ITPOCKTUPOBAHUA pO6OTOTeXHI/I‘ICCKI/IX KOMIIIICKCOB

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

TCXHUYCCKUC PCUHICHHUA B obnactu KI/I6epHeTI/I‘IeCKI/IX " BCTPpanBaCMbIX

CUCTEM.

B cocrtaB komIiekTa JOJDKCH BXOIUTH Ha60p KOHCTPYKTHUBHBIX 3JICMCHTOB

JUTst COOPKY MaKeTa MaHUTYJIIIMOHHOTO Po00Ta, KOMIUIEKT METANIMYECKUX

O6pa30BaTeJIBHBII>'I Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB JJIs1 C60pKI/I MakKeTa MOOMJIBHOTO p060Ta Hu T.II.
10 10 MEXAHUKE, B cocraB komruiekTa BXOUT HA0OP AIEKTPOHHBIX KOMIIOHEHTOB JIJIsI 1 wr 1 wr

MEXaTPOHUKE U
pOOOTOTEXHUKE

U3Yy4YEHUsI OCHOB DJIEKTPOHUKHU U CXEMOTEXHMKH, @ TAKKE KOMILJIEKT
MIPUBOJIOB M TJATYUKOB PA3IMYHOTO THUIIA I pa3pabOTKU
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KOMIUIEKTa TOKHO BXOAUTH: MOTOPBI € SHKOJIEPOM - HE MEHEe
21T, CepBONPUBO/L OONBILION - HE MEHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 31T, yJIbTPa3ByKOBOM
JaTYUK - HE MEHee 31UT, TaTYUK TEMIIEpaTyphl - HE MeHee 11T, JTaTunK
OCBEILEHHOCTH - HE MeHee 11T, Habop JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHACHCATOPHI, CBETOAMOIbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJOB JiJIsl 0eCraeqHOro NPOTOTUIIMPOBAHHUS, TIaTa
6ecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISTOP U 3apsIHOE YCTPOICTBO, .
B cocraB koMIUIEKTa TOKEH BXOJUTH IPOrPaAMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpenie Arduino IDE unu ananoruyssix cBo001HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. Ilporpammupyemsiii KOHTpOIIEDP
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JOJKEeH 00J1aAaTh MOpTaMu JIsl HOJIKITIOYEHHS LIM(PPOBBIX U aHATIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHHUYECKOTO 3PEHUS,
MIPEICTABIISAIONINI cOO0M BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa He MEHee
1.2 I'Tu, o6sem O3V - He menee 512M6, 00beM BCTPOCHHOM ITaMSTH - HE
MmeHee 81'0), HHTErprpOBaHHOM KaMepoi (MaKCUMAIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne menee 2592x1944
€/1.) M1 ONTUYECKON cucTeMoil. MoyJib TEXHUUECKOTO 3pEHUSI JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomorisio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHYECKOTO 3pEHHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOe oOecIiedyeHre Ha OCHOBE OTEepaIlMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPONKY CHCTEMBI MAIIIMHHOTO O0yUeHUS
rapaMeTpoOB HEMPOHHBIX ceTel /sl OOHAPYKEHUS 00BEKTOB, OTPEICICHUS
WX MapaMeTpoB U JanbHEHIIeH HAeHTU(DUKAIINN.

KommiekT nomken obecneynBaTh BO3MOKHOCTh U3YUYCHHS OCHOB
pa3paboTKu MPOTPaMMHBIX U alllapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuid B chepe "MuTepHeT Bemieit", a Takyke peleHunit B 001acTi
POOOTOTEXHHUKH, UCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHUSL.

11.

YersipéxoceBoi
y4eOHBIi poOoT-
MaHHMITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJIKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MpeIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, JUISI TOJITOTOBKH 00YUaIOIIMUXCS K
BHEJPEHUIO U MOCIEAYIONIEMY UCIIOJIb30BAHUIO pOOOTOB B MIPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceit poOboTa MaHUITYJIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IIarOBbIMH ABUTATCIISIMU. HanpsmceHI/Ie IIMTAaHUA IIIarOBbIX

1 mrT.

1 mT.
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nBurareseil He oonee 12 B.

CepBojBHTaTEIIh YETBEPTON OCH JIOJDKEH 00ECIIeUNBATh TOBOPOT
MHCTPYMEHTA.

VYo noBopoTa MaHUITYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIbHOM OCH HE
MeHnee 180 rpaaycos.

Jlig onpeiesieHus MOJI0KEHUSI MaHUITYJISITOpa IPU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJDKEH MCIIOJIb30BaThCS DHKOIED.

VYroa noBopoTa 3aHETO IIeYa MaHUITYJISITOpa He MeHee 90 rpaaycos.

VYron noBopoTa nepeaHero mniaeda MmaHunysastTopa He MeHee 100 rpagycos.
Jliig onpesiesieHus MOJI0KEHUS 3aTHETO U MIEPEIHEr0 IIeY MaHUIYJIsITOpa
JIOJDKEH HCII0JIB30BAThCS TUPOCKOIL. YTOJI IOBOPOTA 110 YETBEPTOM OCH HE
MeHnee 180 rpaaycos.

JlokHa OBITH BO3MOXKHOCTh OCHAIIIEHUS] CMEHHBIMU HacaJKaMH (Harpumep,
JiepKaTelnb KapaHjaama uiu giomMacTtepa, IpUcocka ¢ CEpBOJIBUraTeNEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJBUTATEIIEM, YCTPONUCTBO IS
J1a3epHON IPaBUPOBKYU WM yCTporcTBO 171 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJKIFOUEHUS JIOTIOJIHUTENBHBIX YCTPOHCTB
(Hampumep, TpaHCIIOpTEPa, pebca s nepeMelieHust podoTa, myabTa
YIIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4ynKa, MOJyJisl OECIPOBOJIHOTO JIOCTYIIA.

Po0oT-MaHHUIyIATOP TOJIKEH 00ecTeunBaTh NepeMelieHle Hacalk1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACAAKU, BO3MOXKHOCTb MOJITy4YE€HUSI CUTHAJIOB OT
KaMephbl U JaTYNKOB, BO3MOYKHOCTD YIPABJIEHUS 1ONOIHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHuid. J[uamerp paboueit 30HbI (6e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocn) He MeHee 320 mm. MuTepdetic
noakiarouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabO0Thl U BHELITHETO
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YIpaBIEHUS.

YpaBisomuid KOHTPOJIIEp AOKEH OBITh COBMECTHM CO cpeoit Arduino.
VYpaBisoomui KOHTPOJJIEP COBMECTUM CO CPENOM IPOrPaMMHUPOBAHUS
Scratch, u s3s1koM nporpammupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT IO IEPBBIM TPEM OCSIM B 3aJIlaHHBIN YTrosl U
Ha 33JIaHHBIN yroJI, IOBOPOT 110 YETBEPTOM OCH HA 3aJaHHBINA yroOJI,
IBUKEHME B KoopauHathl X, Y, Z, IepeMelleHUe Ha 3alaHHOE PaCCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJIOKEHUH YTJIOB,
neperady AaHHBIX O TEKYIIMX KOOpAUHATaX MHCTPYMEHTA.

JlomkeH noaaepKuBaTh NEpPEeMEIEHUE B IEKaPTOBBIX KOOPIAMHATAX U YIilax
IIOBOPOTA OCEH, C 3aaHHON CKOPOCTBIO U YCKOPEHHEM.

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

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3YyUCHHSI
MHOTOKOMITOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISITUOHHBIX
poboToB

OO0pa3oBaTesbHbIM KOMIUIEKT 10JKEH ObITh MTpeIHa3HaueH JUIs U3Y4YEeHUs
POOOTOTEXHUUYECKUX TEXHOJOTUH, OCHOB MH(DPOPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUNIMPOBAHMSI U AJIUTUBHOTO IPOU3BOICTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) UnTennexTyanbHbli CEpBOMOAY/Ib C MHTEIPUPOBAHHOMN crcTEMOM
yIIpaBJIeHUs], TO3BOJISIONIEH O0BETUHATD CEPBOMOIYIHU APYT C APYTOM IO
MOCJIeI0BaTEIbHOMY UHTEpQEICY - HE MeHee O1IT;

2) PoGoTOTEXHUYECKUI KOHTPOJUIEP MOAYJIBHOTO TUIIA, IPEACTABISIOINI
co00i1 OAHOIIIIATHBIN MUKPOKOMIBIOTED C ONEpPAlMOHHON cucTeMoil Linux,
00BbETMHEHHBIH ¢ TepU(pEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTEXHUYECKHI KOHTPOJUIEP TOJKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHKPOKOMITBIOTEPA - HE MEHEE 4, TAKTOBAs 4acToTa sipa - He MmeHee 1,2

1 mrT.

1 mT.
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I'Tu, o6bem O3V - He meree 512 MO, nanmnuue uarepdericos - SPI, 12C,
12S, TTL, UART, PWM, 1tudpoBbie 1 aHATOTOBBIE TIOPTHI IS
MOJIKJIIOUEHUS] BHEIIIHUX YCTPOUCTB, a Takke WiFi unu Bluetooth mis
KOMMYHMKAIUU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOoTeXHHUECKU
KOHTPOJUIEP IOJDKEH 00eclieunBaTh BO3MOXKHOCTb IPOTPaMMUPOBAHUS C
MOMOIIBIO cpecTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHsIeMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHHsI MOAETSIMU POOOTOTEXHUYECKUX
CUCTEM C TToMoIIbI0 cpeasl ROS.

3) BriuncnuTenbHbI MOAYJIb CO BCTPOEHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mT. BeraucnurenbHbIi MOy b TOJDKEH 00J1aaTh BCTPOCHHBIMA
UG pPOBBIMU IOPTAMU - HE MeHee 121IT U aHaJIOrOBBIMU IOPTAMU- HE MEHEE
12T, BeraucauTensHbIN MOTYIb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecripoBoiHOM cBsi3u THIa Bluetooth u WiFi qyis co3nanus anmapaTHo-
MIPOrpaMMHBIX peleHuH 1 "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKu
pewennii "MHTepHeT Bemen".

BoruncnuTenbHbIi MOAYJIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU TIIATaMU A7 oAKIoueHus K cetu Ethernet u
ITOAKJIIOYEHUS] BHEIIHEW CUIIOBOM HATPYy3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABISAIONINNA COO0H yCTpOICTBO Ha
0a3e BBIYMCIUTEIBHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOMN KaMephl,
obecrieynBaroliee pacro3HaBaHue MPOCTEHIINX H300paKeHUH Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEH - HE MeHee 11T;
Moyiab TeXHHYECKOT0 3pEeHuUs 10JKEeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBIISTh HACTPOUKY IKCTIO3UIINH, Oaanca 6enoro, HSV
COCTABJISIOLINX, IO OOHApYKHUBAeMOM 001acT N300paKeHUs,
OKpPYTJIOCTH OOHapYyXKUBaeMOM 00J1aCTH U300pakeHNs, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTel OTHOCUTENIBHO JIPYT Apyra

Monynb TEXHUYECKOTO 3pEHHMsI TOJKEH UMETh BCTPOEHHBIE HHTEP(]ENCHI -
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SPI, UART, 12C unu TTL nns KOMMyHUKAUK APYT C IPYTOM HIIH
BHEUIHUMH YCTPOMCTBaMH.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTalljia Jijisl COOPKH MOZAEIU
MaHUIYJISTOPOB - HE MeHee |1T;

6) KommuiekT s1eMeHTOB A1 COOPKY BaKyyMHOT'O 3aXBaTa - HEe MeHee 11IT.
O06pazoBaTebHBIM POOOTOTEXHUUECKHI KOMIUIEKT JOJKEH COJEPKATh
Habop OMOIHMOTEK TPEXMEPHBIX MOJIEeH sl IPOTOTUITMPOBAHUS MOJIEen
MOOWIJIBHBIX ¥ MAaHUITYJISIIMOHHBIX pOOOTOB pa3aMyHOro THIIA. B coctas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUs 110
pa3paboTKe TPEXMEPHBIX MOJIeJIeH MOOMILHBIX POOOTOB,
MaHUMYJISIUOHHBIX POOOTOB C PAa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaiielbHasi KHHEMaTHKa, J1eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KWHeMaTuka, niaargopma Ctroapra u T.11.).
O06pazoBaTeNbHBIN POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJIEPKATh
MHCTPYKIIMHU IO IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOUKU
OCYILIECTBIICHUS] MH)KEHEPHBIX pAacue€TOB MPU MPOEKTUPOBAHUH (pacdeThl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, pacyeT apaMeTpoB
KMHEMATUKH U T.I1.), THCTPYKIIMH 10 pa3paboTKe CUCTEM YIPABIICHUS U
IIPOrpaMMHOTr0 oOecrieueHus JUIsl yrpaBiieHUs] poOOTaMH, HHCTPYKIIUU U
METOJIMKH IO pa3pabOTKe CUCTEM YIPABIEHUS C dJIEMEHTAMU
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO O0yYEeHHUS.

Komnb

I0TepHOE 000pYy/10BaHuUE

13.

HoytOyx

®opm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasi KlaBuaTypa: HaJu4due;
Pycckas packiagka KjaaBUaTyphbl: HAIUUUE;
Jnaronane skpaHa: He MeHee 15,6 q10iMOoB;
Pa3pemenune skpana: He MeHee 1920x1080 nukcenei;

1 mrT.

1 mrT.
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KonnuecTBo sinep npoieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

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

O0beM yCcTaHOBIIEHHOM ONepaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaepKUBAEMOM ONEpaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacmpenusi): He MmeHee 24 ['0aiT;

O6mwem Hakonurenns SSD: He menee 240 1'0aiit;

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

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTopoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Hike 3.0: HE MeHee Tpex
CBOOO/IHBIX;

Buemnuit uarepgeiic LAN (ucnonb3oBaHue NepexoJHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u uatepdeiicoB (MCIonbp30BaHUE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

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

Web-kamepa: Hanuuue;

Manunynsatop "MbIlb": HAJINYKE;

[IpenycranoBneHHas oneparoHHas CHCTeMa ¢ rpaduuecKuM
M0JIb30BaTEILCKUM HHTEpdeiicom, obecnieunBatomias paboTy
pacrnpocTpaHEHHBIX 00Pa30BaTEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHUN:
HaJu4ue.

14.

Tenexka-XpaHWIHIIE
HOYTOYKOB

THI KOpITyca: METa;

BO3MOXKHOCTH 0€30IaCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU HOYT6YKOBI

HaJIM4IHeE;

1 mrT.

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

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

KOJIMYECTBO HOYTOYKOB: OT 6 HITYK, MOJJIEPKKAa HOYTOYKOB U3 KOMILIEKTa
MOCTaBKH;

Hanpspkenne nuranus: 220B\5011;

[ToTpebnsiemast moutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (MakcumyM): 12;

JUlvHa MIHYpa JIEKTPONUTAHUSL: OT 2,5 METpa;

3amuTa OT nepeHanpsHKeHUs, KOPOTKOTO 3aMbIKAHUS: HATTUYHE;
Koneca i nepeiBUKeHUs: C TOPMO30M: HaJIMUUE.




