MAHUCTEPCTBO HPOCBEINEHUW
POCCUHUCKOMHU PEAEPALINN

(MUHINPOCBEIIEHUA POCCHUN)

PACIIOPAXEHMUE

« 12  » guBaps 2021 r. No P-

MockBa

00 yTBep:KIeHHH MEeTOAMYECKUX PeKOMEHIANH
10 CO3AaAHNI0 U (QYHKIMOHUPOBAHHUIO B 00111€00pa30BaTeIbHbIX OPraHU3AIMAX,
PacCHoOI0KEHHBIX B CEJIbLCKOM MECTHOCTH M MAJIBIX FOPOJAaX, HEHTPOB 00pa30BaHUA
€CTeCTBEHHO-HAYYHOU U TEXHOJOIMYeCKON HANPABJIEHHOCTEH

Bo ucnonnenne mynkra 4 [IpaBun mpenocTaBieHUst U pacnpeeracHus cyocuaui
u3 penepanpbHoro  Orokera  Omomkeram  cyObekToB  Poccuiickoit ~ Dexepanuu
Ha coOUHAHCUPOBAHUE PACXOJHBIX 00s13aTeNbCTB CyOBbeKkTOB Poccuiickoit denepaimu,
BO3HHMKAIOIIMX TPU  peaiu3allii  PETHOHAIBHBIX  IMPOEKTOB, O0ECIEYMBAIOIIUX
JOCTUKEHUE IIeJiel, ToKaszaTelael U pe3ysbTaToB (PeaepalibHbIX MPOEKTOB, BXOJSIIMX
B COCTaB HalMOHaNbHOTO Tmpoekta «OOpa3oBaHWe», B paMKax TOCYIapCTBEHHOMN
nporpammbl  Poccmiickoit  @epepanun  «Pa3Butne oOpazoBaHusS», TPUBEAEHHBIX
B [Ipunoxenun Ne 5 k rocynapcrBeHHol nporpamme Poccutickoit @enepannn «Pa3Butne
oOpaszoBaHus», yTBEpKAEHHOHN mocTtaHoBieHUeM [IpaBuTenscTBa Poccuiickoit deneparmu
oT 26 nekaOpst 2017 r. Neo 1642:

1. VYTBepauth mnpunaraempie METOAMYECKHME PEKOMEHJAIMU MO CO3JaHUIO
U (PYHKIIMOHMPOBAHWIO B O00IIEOOPAa30BATEIBHBIX OpPraHU3AlUAX, PACIOIOKCHHBIX
B CEJIbCKOM MECTHOCTH U MaJIbIX TOPOJaX, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU
M TEXHOJIOTMYECKOM  HAINpPABIEHHOCTEM B  paMKax pPETHOHAIBHBIX  IPOEKTOB,
oOecreunBaIMX JOCTKEHUE TIeJIeH, moKa3aTeseil u pe3yiabTaTa GeepalbHOTO MTPOeKTa
«CoBpemMeHHas IK0JIa» HAlMOHAIBHOTO MpoekTa «O0pa3oBaHuey;

2. KoHTpoJh 32 MCTIOJTHEHWEM HACTOSIIIETO PACTIOPSHKEHHS OCTaBIISIO 3a COOOM.

AOKYMEHT HOAITUCAH T.B. BacunbeBa
MEKTPOHHOU NOAMUCHIO

CepTI/I(I)I/IKaT 4B7B7BEF9594E29A8B8EE25876116626720374C9
Bna/:[eneu Bacuibesa TaTbsina BukropoBHa
JleficTBUTENEH ¢ 28.07.2020 1o 28.10.2021




[Ipunoxenue

YTBEPXJIEHDBI
pacnopsKeHueM
MuHncTepcTBa IPOCBEIEHUS
Poccniickont @enepanun
oT «12» sauBaps 2021 r. Ne P-6

MeToanyecKue peKoMeHIaluun
10 CO3JAHUI0O U (PYHKIHOHUPOBAHUIO B 0011€00pa3oBaTe/IbHbIX
OPraHU3alHAX, PACHOJI0KEHHBIX B CEJIbCKOM MECTHOCTH U MAJILIX IOPOAaXx,
LHEHTPOB 00PA30BAHUSA €CTECTBEHHO-HAYYHO! U TEXHOJIOTHYeCKOM
HANPaBJICHHOCTEM



1. Oo01ue moJIoKeHus

Hacrosimme Meroanueckue pexkoMeHganuu (naigee — Pexomenparium)
HampaBjieHbl Ha oOOecleueHrue eIUHBIX OpPraHU3allMOHHBIX W METOJMYECKHX
YCIOBUM  CO3/laHMsg W OOIMMX TOAXO0J0B K  (YHKIHOHUPOBAHHUIO B
o011eo0pa3oBaTeIbHBIX OPTaHU3AIUAX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH U
MajblX ~ TOpoJax,  IEHTPOB  00pa3oBaHUS  €CTECTBEHHO-HAy4yHOH U
TEXHOJIOTUYECKON HampaBiieHHOcTel «Touka poctay, B IemsX oOecrnedeHus
peanuzanuu (enepanbHoro mnpoekra «CoBpeMEHHash WIKOJa» HalUOHAIBHOIO
npoekta «OOpaszoBanme» (masee — QeAepabHBIM TPOEKT), B TOM YHUCIC
YCTAaHOBJICHUSI TPEOOBaHWI K pe3yJbTaTaM WCIIOJb30BaHUS CyOcuauu U3
dbenepanpHoro Orokera Oromkeram cyObekToB Poccuiickoit ®denepariuu Ha
coMHAaHCUPOBAaHUE  PACXOJHBIX  00s3aTeNbcTB  cyObekTOB  Poccuiickoi
depnepaliuy, BO3HUKAIOIMIMX MpPU  peaIu3alld  PETHOHANIBHBIX  IPOEKTOB,
o0OecrneunBalOIINX JIOCTUKEHUE 1I€JIeH, MoKa3areyiel u pesynbrara ¢eaepaibHOTro
npoekTa «B 0011e00pa3oBaTebHBIX OpraHU3alUIX, PACTION0KEHHBIX B CEITbCKON
MECTHOCTH U MaJIbIX TOPOJIaX, CO3/IaHbl U (DYHKIIMOHUPYIOT HEHTPbI 00pa30oBaHus
€CTECTBEHHO-HAYYHON U TEXHOJOTMYECKOW HAIIPABICHHOCTEN.

[IpuBenennsie B Hacrosumux Pexomenmanusx TpeOOBaHUS SBISIOTCS
MUHUMAaNbHBIMU. OpraHbl HCIOJTHUTEIBHON BIACTH CyOBbeKTOB Poccuiickoi
®deneparuu (OpraHbl MECTHOTO CaMOYIIPABJICHUS) TIPU PEATU3AIUU MEPOIIPUSTUI
MO0 CO3JaHUI0 U (YHKIIMOHUPOBAHUIO B OOIIE00pa30BATENbHBIX OpraHU3aIUsX,
PACIIOJIOKEHHBIX B CEILCKOM MECTHOCTU M MaJIbIX TOPOJIax, IIEHTPOB 00pa30BaHU s
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HampaBieHHOCTe «Touka pocray
(manmee — Ilentpsl «Touka pocTta») BHOpaBe obOecreunBaTh TpeOOBaHUS,
MPEBBIIAIONINE YCTAHOBIICHHBIC HACTOAIIMMU PeKoMeH1ausimu.

Hensamu co3zmanus LlenTpoB «Touka pocTa» SBISIETCS COBEPIICHCTBOBAHUE
YCJIOBUM JJIsI TOBBIIEHUS] KadecTBa 0Opa3oBaHMs B 00111€00pa3oBaTEIbHBIX
OpraHu3alusaX, PAaCIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MallbIX TOpOJIax,
pacIIMpeHUsT BO3MOXKHOCTEH OOY4YarOIIMXCA B OCBOCHUU YUYEOHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOM UM  TEXHOJIOTMYECKOM  HANpPaBICHHOCTEH, IPOrpamMm
JOTIOTHUTEIBHOTO ~ O0pa30BaHUA  €CTECTBEHHO-HAYYHOW W TEXHUYECKOU
HAIPaBJICHHOCTEH, a TAKXKe JIJIST MPAKTUYECKON OTpabOTKH ydeOHOTO MaTepuasia
1o yueOHbIM npeameraM «Pusukay, « XuMus», «buosorusy.

entpol «Touka pocTa» 00ECIEUNBAIOT MOBBIIIEHUE OXBaTa 00YUYaIOIINXCS
00111e00pa30BaTEIbHBIX OPraHU3alNM, PACTIOJNIOAKEHHBIX B CEJILCKOM MECTHOCTH U
MaJibIX TOpojiax, IporpaMMaMyd OCHOBHOIO OOIIEro | JOMOJHUTEIBHOIO
o0pa30BaHUs €CTECTBEHHO-HAyYHOW W TEXHOJOTMYECKOM HaIpaBICHHOCTEH C
UCII0JIb30BAaHUEM COBPEMEHHOT0 000PY10BaHUS.

OpraHu3alMoHHO-TEXHUYECKOE, METOJMYeckoe U  UH(OpMalMOHHOE
COMPOBOXKJIEHUE co3AaHusl B cyObekTax Poccutickoit denepanuu [{entpoB «Touka
poctay  ocymectBisier — DenepaibHOE  TOCYJAPCTBEHHOE  aBTOHOMHOE
oOpa3oBaTeIbHOE  YUYPEKACHHE  JIOMOJHHUTEIHLHOTO poeCCUOHATTEHOTO
oOpa3zoBaHuS «AKaJeMHs  pealu3aliii  TOCYJIapCTBEHHOW  TOJUTUKH U
npo(hecCHOHAaTBFHOTO  pa3BUTUS  paOOTHUKOB  oOpa3oBaHus MUHHCTEPCTBA



npocBemienust Poccuiickoii ®enepanun» (nanee — DenepanbHbli omepaTop).
Anpec caiita: https:// www.apkpro.ru/.

2. Iopsaaok co3xanusi

Hentpsl «Touka pocta» MOryT co37aBaThCs Kak 3a CUET CPEJCTB CyOcuauit
denepanbHOro OrOKeTa B paMKax peanu3aluu  (QeaepaibHOro  IMpOeKTa
«CoBpeMEeHHasl LIKOJa», TAK U B PAMKax HMHBIX MPOrPpaMM U MPOEKTOB 3a CYET
cpencTB OrIKeToB cyObekToB Poccuiickoit ®eneparuiu, CpeaCTB MECTHBIX
OFOKETOB M BHEOIOPKETHBIX HCTOYHHUKOB.

Coznanue llentpoB «Touka pocTtay  OCyllecTBIsieTcss Ha  0Oase
00111e00pa30BaTEbHBIX OPraHU3alNM, PACTIONIOKEHHBIX B CEJIbCKOM MECTHOCTH U
MaJIBIX TOPOJAX, MPHU 3TOM B MEPBYIO ouepenpb coznanue LlenTpoB «Touka pocTtay
PEKOMEHAYETCSl OCYILIECTBJISITh B OpraHM3alMsIX, I[IOKa3bIBAIOIIUX HU3KHE
oOpa3oBaTeIbHbIE PE3YJIbTATHI.

B cinyuae co3nanus Llentpa «Touka poctay 3a cuer CpeiCcTB CyOCHIUU U3
dbenepanbHoro OrojpkeTa B paMkax ¢eaepanbHoro mnpoekta «CoBpemMeHHas
nkoja» cyowrekT Poccutickoit denepanuu onpeenser:

- OopradH HCIOJIHMTENIbHON BiacTu cyOwbekta Poccuiickoit denepanmm,
OTBETCTBEHHBIM 3a peaau3aldi0 MEPOIPUSATHN MO CO3JaHUI0 U 00eCIeUeHUIO
dbyukuonupoBanus IlentpoB «Touka pocTay Ha TeppUTOpUU CYOBEKTa
Poccuiickoit @eneparuu (PernonanbHblii KOOPAUHATOD);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO CO3JaHUI0 U (HYHKUIHOHUPOBAHUIO
[HentpoB «Touka pocta» cornacHo Ilpumoxennto Ne 1 Kk HacTosmUM
Pexomennanusim.

KommuiekcoM Mep mpu3HaeTcs IUIaH MEPOINPHUATHM Ha OYEpPENHOM TOI U
JIBYXJICTHUM IUIAHOBBIA IIEPUOJ, NPEAYCMATPUBAIOIIUNA MEPOIPHUATHS IO
co3nganuio u ¢pyHkiuonupoBanuio LlenTpoB «Touka poctay, BKIOYAIONUNA B TOM
qucIe:

MEpOIIPUSTHUS, HAIIPABICHHbIE HA co3faHue U OTKpbiTHE LleHTpoB «Touka
pocTay;

MEpOTpUATHS, HaNpaBiICHHbIE Ha obecrnedueHne (YHKIMOHUPOBAHUS
LenTpoB «Touka pocray;

MEpPONPUATUS IO  TOBBIIIEHUIO  MNPO(ECCHOHAIIBHOTO  MacTepcTBa
paboTtHukoB LlenTpoB «Touka poctay;

MEpOIPUITUA MO KOHTPOJK JIOCTHKEHUS MHUHHUMAJbHBIX IIOKa3aTeaen
co3nanus v pyHkiuuonuposanus Llentpos «Touka pocTay.

PernoHanbHblii  KOOpAMHATOP B COOTBETCTBUM  CO  CpPOKaMH,
yctaHoBieHHbIMU B [Ipriioskenun Ne 1 k PexkoMenaanusam, yTBEpKIaeT:

— JIOJDKHOCTHOE JIMII0O B COCTABE€ PETHOHAIBHOIO BEAOMCTBEHHOIO
MIPOEKTHOTO odrica, OTBETCTBEHHOE 3a co3faHue u QpyHKImoHupoBanue LleHTpoB
«Touka pocray;

— MEPEYECHb MOKAa3aTeNIe U HHANKATOPOB, COOTBETCTBYIOIIN X PUBEICHHBIM
B [Ipunoxenuu Ne 2 x Hactosmum PekomeHaanusam, X 3HAYEHU;


https://www.apkpro.ru/

— TepeyeHb O00I1e00pa3oBaTENbHBIX OpraHU3allui, pacroJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U MaJIbIX ropojax, Ha 0a3e KOTOPBIX IMIAHUPYETCS CO3/IaHue
[lentpoB «Touka pocta» (1o hopme, npeactaBiaeHHol B [Ipunoxxenun Ne 3);

— tunoBoe [lonoxenue o llentpe oOpa3zoBaHUsS €CTECTBEHHO-HAYYHOU U
TexHoJornueckoi HampaBiaeHHocTer «Touka poctay (IIpunoxenne Ne 4).

Coznanve mnentpa «Touka poctay Ha 0aze 001Eeo0pa3oBaTENbHOM
OpraHu3allid  JIOMYCKaeTcs Kak TIMyTeM  BBIIEIEHUS  COOTBETCTBYIOIIETO
CTPYKTYPHOI'O MOJipa3/iefieHusi o0leo0pa3oBaTeIbHOM OpraHu3aliuu, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPAa3/IeICHUS.

OO6m1eoOpa3oBaTebHAST OpPraHU3AINS U3/1a€T JIOKATBHBI HOPMATHBHBIA aKT
0 HazHaueHuu pykoBogutens Llentpa «Touka poctay (KypaTtopa, OTBETCTBEHHOIO
3a (DyHKIIMOHMPOBAHUE U PA3BUTHE), & TAKXKE O CO3/IaHUHU LIeHTpa « Touka pocTta» u
YTBEPKJICHUHU MTOJ0XKEHUA 0 AesTesnbHocTH LlenTpa «Touka pocTay.

PervoHanbHblii KOOpIWHATOP HE To31aHEe AHSA OTKpbiTUA LleHTpa «Touka
poctay oOecreuMBaeT pa3MeIleHUE B CHEIHaTbHO co3AaHHOM paszaene «LleHTp
«Touka pocta» oduiManbHOrO caiita oOEe00pa30BaTEILHON OpTaHU3alMU B
WH(OPMAITMOHHO-TEJICKOMMYHUKAIMOHHON cetn «uTepHer» wuHbopManuu o
co3ganuu u (QyHkuonupoBanuu llentpa «Touka pocTa», B TOM YHUCIE
uHdopmaruu o0 0O0pa3oBaTeNbHBIX MporpamMmax, oobopynoBanuu Llentpa «Touka
pocTay, TIUIAHUPYEMOM PEXKHUME 3aHATHH  00y4arolmuxcsi, IJIaHUPYEMBbIX
MeponpusaTuax. B coznaHHoM paszzgene opuUMaIbHOrO caiita oOpa3zoBaTeNbHOU
OpraHu3alliyd TaKXkKe pa3Mmellaercds HHPopMauus O HAUUOHAIBHOM MPOEKTE
«O0pa3oBaHue» (B TOM YHCIIE JIOTOTHII), aipec caidTa U ouimaibHas CUMBOJIMKA
Mununcrepera npocsenieHus Poceniickon @enepanum.

Pernonanbnbii KOOPAUHATOD o0ecreynBaer UH(OPMHUPOBAHUE
®denepanabHOro oOIMepaTopa B Cly4ae CO3JaHHMS Ha TEPPUTOPUHU CYOBEKTa
Poccuiickon @enepauun LlentpoB «Touka pocta» B paMKax HHBIX MPOrpaMM H
IPOEKTOB, HE OTHOCSILUXCS K peanu3anuu genepaibHoro npoekra «CoBpeMeHHas
IIKOJIa» HAIMOHAJIBHOIO mnpoekTa «OOpa3oBaHUE», 3a CUET CPEICTB OIOJKETOB
cyonekToB Poccuiickoit @enepannu u (W) CPeACTB MECTHBIX OFOPKETOB U (HJIN)
BHEOIOJDKETHBIX HMCTOYHHUKOB, a TaKXE HampaBlieHHWEe Ha COIIACOBAaHUE
deneparbHOMY ONEPATOPY KOHIEMIUUA CO3JaHUs W () YHKIIMOHUPOBAHUS TAKUX
[lenTpos.

3. TpeOoBaHuA K MOMeNIEHUSAM, KOMILJIEKTOBAHUIO 000PYI10BAHUEM,
PACXO0AHBIMU MATEPUAJIAMH, CPEeACTBAMH 00y4YeHHsI U BOCIMTAHUSA

Cosnanue llentpoB «Touka pocTa» mpeanoyiaraeT KOMIUIEKC YCIOBHUH IO
OCHAIIICHUIO 00pa30BaTEILHBIX OpraHu3aluii  000pyIOBAaHHEM, PACXOJIHBIMU
MaTepuajaMH, CpeICTBAaMH OOYYCHHS ¥ BOCHUTAHHS IS  JTOCTHDKEHUS
00pa30BaTEIbHBIX PE3YJITATOB TIO MPEIMETHBIM 00J1acTsIM «EcTecTBeHHOHAYYHBIC
npeaMeTel», «EcrecTBeHHBIE Haykw», «MaremaThka W HWH(OpMATHKAY,
«OOIIeCTBO3HAHNE W  ©CTECTBO3HaHME», «TeXHoJorus», 00pa30BaTEIBHBIX
nmporpaMm oO0Iero o00pa3oBaHMsI €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOU
HaANpPAaBJICHHOCTEH, MPH pealu3ali KypCcOB BHEYPOYHOH JEATCIBHOCTH U



JOTIOJTHUTENBHBIX ~ OOIIEpa3BUBAIOIIMX MPOrPAaMM  E€CTECTBEHHO-HAYYHOU U
TEXHUYECKOU HAIIPABJIIEHHOCTEN.

Ilepeuenp HampaBiieHHOCTEM peanuzyemblix Ha 0a3e IlentpoB «Touka
pocTa» 00pa3oBaTeNbHBIX MPOrPaMM MOXKET ObITh PACIIUPEH B 3aBUCHUMOCTH OT
UMEIOIIUXCS Yy 0011e00pa3oBaTeNibHbIX OpraHu3alidi  yCIOBUM, a TaKkxke
NOTpeOHOCTEN Yy4aCTHUKOB 00pa30BaTEbHBIX OTHOIIICHUH.

Co3pmanme  nentpa  «Touka  pocta»  MHpeanonaraetr  pa3BUTHE
oOpazoBaTeabHON MHGPACTPYKTYphl 00111€00pa30BaTEIHLHON OpraHu3alli, B TOM
YHClie OCHAIICHHE 0011e00pa30BaTeNbHON OpraHU3aIIH:

— 000pyI0BaHHEM, CPEICTBAMH OOYYCHHS W BOCIUTAHUS NJIsl U3ydeHUs (B
TOM YHUCJIE SKCHEPUMEHTAIBHOIO) MPEAMETOB, KYpCOB, MUCUUIUIMH (MOIYJEil)
€CTECTBECHHO-HAYYHOM HAIMPABJICHHOCTH W TEXHOJOTMYECKOW HAIpPaBIECHHOCTEN
Opy  peaJin3alid  OCHOBHBIX  O0IIEOOpa3oBaTENbHBIX  MpoOrpaMMm U
JOTIOJTHUTENBHBIX ~ 00IIe00pa30BaTeIbHBIX MpOrpaMM, B TOM 4YHUCIE IS
pacHIMpeHus  CcoAepkaHusi  y4eOHbIX mpeamMeToB  «Dusukay, «XuMHUI»,
«buonorusy;

— 000pyJI0BaHHEM, CpEACTBAMU OOY4YEHUS W BOCHUTAHUS JIA H3YyUYCHHS
OCHOB  POOOTOTEXHUKH,  MEXaHUKH, MEXaTPOHUKH, OCBOCHHS  OCHOB
MPOrPAMMHUPOBAHUS, PEATU3AIMKA TPOTPAMM JIOTIOJIHUTEIBLHOTO 00pa30BaHUS
TEXHUYECKON M €CTECTBEHHO-HAYYHOM HAIIPaBICHHOCTEH U T. [I.

— KOMITBIOTEPHBIM U UHBIM 000pPYAOBAaHUEM.

[lepeuenb, MUHUMAIBHO HEOOXOIUMBIE (PYHKIIMOHAIBHBIE U TEXHUUYECKHUE
TpeOOBaHMSI W  MHUHUMAJIbHOE  KOJMYECTBO  OOOPYIOBaHUSA, PACXOAHBIX
MaTepHalioB, CPEACTB O0yUeHUsl U BocnuTaHus sl ocHauieHus LlentpoB «Touka
poctay (manee — UHOPACTPYKTYPHBIM JUCT), ONpenesstorcs PernoHanbHbIM
KOOpJIMHATOpOM ¢ yderoM IIpumepHoro mnepeuyHss oOOpyIOBaHHS, PACXOJHBIX
MaTepHaJIOB, CPEACTB OOYYEHHS W BOCIUTAHUS I CO3JaHUS U OOECIECYCHUS
GYHKIMOHUPOBAHHUS ~ IEHTPOB  OOpa3oBaHMsI ~ E€CTECTBEHHO-HAyYHOW  H
TEXHOJIOTUYECKOW HampaBieHHOCTH «Touka pocta» B 0011€00pa3oBaTeIbHBIX
OpraHu3alMaX, paclOJ0XKEHHBIX B CEIbCKOW MECTHOCTH W MalbIX TOpoJax
(ITpunoxxenne Ne 6), NpPUMEpPHOr0 THUIIOBOTO HHPPACTPYKTYPHOTO JIHCTA,
onpezaensieMoro denepaibHBIM ONIEPATOPOM, U HACTOSIMX PexoMennanuii.

B pamkax ocHamenus o0meoOpa3oBaTeNbHBIX — OpraHU3aldid  TPH
dbopmupoBaHud HHOPACTPYKTYpHOTO JMcTa CcyObekT Poccuiickoit ®deneparuu
BIIpaBE€ BBIOpaTh CTAaHAAPTHBIA WM TPO(UIBHBII KOMIUIEKT 00O0pY/I0BaHUS,
MPE/ICTABICHHBIN B IPUMEPHOM MEepeyHe 000PYI0BaHUS, PACXOIHBIX MaTepUasoB,
CpeACTB OOydeHHss U BocmuTaHus Jyisi ocHaimleHust LlentpoB «Touka poctay
(ITpunoxxenne Ne  6). [l  MaJOKOMIUIEKTHBIX — 0O0IIe00pa3oBaTEIbHbIX
opraHM3aIuii’ 00beM EIMHHIL CPEACTB OO0YUEHHS U BOCIHTAHUS (OPMHUPYETCS B
MEHBIIIEM KOJIUYECTBE.

! ManokomruiekTHoi 001eo0pa3oBaTeIbHOM OpPTaHU3aMeH B PaMKaxX peaM3alid MEPOTPUATHH MO CO3TaHUI0 U
(hYyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON W TEXHOJOTMYECKOH HAIlpaBICHHOCTEH MpHU3HAETCS
o0meoOpa3oBaTenpHasl OpraHW3aNys, YHUCICHHOCTh KIACCOB-KOMIUIEKTOB B KaXIOHW W3 Mapaieneii KOoTopou
COCTaBJISICT He OoJiee | eMUHMUIIBL.



[IpodunpHbIi KOMIUIEKT OOOpYyIOBaHHS MOXET OBbITh BBIOpaH MAJis
0011e00pa3oBaTeNbHbIX OpPraHU3allui, UMEIOIIUX Ha MOMEHT CO3/laHusl LEHTpa
«Touka pocta» HabOp cpencTB 00y4eHHs U BOCHMTAHUS, NOKPHIBAIOIIUI CBOUMHU
(YHKIIMOHAJIBHBIMU BO3MOXHOCTSMU 0a30Bble IOTPEOHOCTU MPU H3YYEHUU
npeaMeToB «Pusuka», «Xumus» u «buomorusy.

[IpodunbHpIi  KOMIUIEKT 00OpyaoBaHusi obecrneunBaeT 3(PdeKTuBHOE
JOCTUKEHHE 00pa30BaTENIbHBIX PE3YJIbTATOB OOYYAIOIIMMHUCA MO IMPOrpaMMaM
€CTECTBEHHO-HAYYHOM W TEXHOJIOTMYECKOW HANPABIEHHOCTEW, BO3MOXHOCTh
yIIyOJIEHHOTO U3YyYEHUs OTEIbHBIX MPEAMETOB, B TOM Uncie sl POPMUPOBAHUS
U300peTaTeNIbCKOr0,  KPEaTUBHOTO, KPUTUYECKOTO  MBIIUICHUS,  Pa3BUTHUSA
(GYyHKUMOHAIBHOW T'PaMOTHOCTH y OOYy4YaroIIMXCsA, B TOM YHUCJIE €CTECTBEHHO-
HAay4YHOW M MAaTEMaTHYECKOM.

I[Ipu ¢dopmupoBannn HUHQPPACTPYKTYPHOrO JHUCTa U3 HPOPUIBHOIO
KOMIUIEKTa B 0053aTeIbHOM MOpsJKe oOecreunBaeTcs BIOOp CpeACcTB O0yUEHUS U
BOCIIMTAHUS HE MEHEee YeM MO TpeM y4deOHbIM npeameraM («Puzuka», «XuMus»,
«buonorus») wu KoMmmproTepHOro obOopynoBaHus. OcTaBmMecs IO UTOram
orpeneneHust 0043aTeIbHOr0 00OpYNOBaHUSL CPEJCTBA, MPEITyCMOTPEHHBIE IS
ocHaulenust Llentpa «Touka pocra», pacnpenensitoTcss Ha NpUOOpEeTEeHUe
JIOTIOJIHUTEIBHOTO  O0OpYy/IOBaHMs, BXOJSIIEr0 B TIepedYeHb 000pyAOBaHUS,
pPacxXoAHbIX MaTepHUaJioB, CPEACTB OOy4YeHUS M BOCHHUTAaHUS MNPODUIBLHOTO
komiuiekTa ([Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHAIUSM).

[Ipu BBIOOpE AOMONHUTEIHLHOTO OOOPYAOBAHUS TAKXKE CIEIYET YYUTHIBATH
cnequuKy W TMOTPEOHOCTHM OTpaciel HKOHOMHUKU cyObekTta Poccuiickoi
Denepauuu.

PernonanbHblit KOOPJIMHATOP o0ecreunBaeT corjacoBaHUe
c(OPMHPOBAHHOTO B COOTBETCTBUM C THUIOBOW (OpMOH HHPPACTPYKTYPHOTO
mucta ¢ DenepasbHBIM  ONEPATOPOM B  COOTBETCTBUU C  PETJIAMEHTOM,
onpezensieMbiM OenepaibHbIM OIIEPaTOPOM.

[Ipy HampaBieHMM Ha COIVIaCOBaHHME HUHQPPACTPYKTYPHOIO  JIUCTA,
COJIEpXKAILET0  CTAaHJApTHBIE  KOMIUIEKTBI,  PernoHanbHBII ~ KOOpPAMHATOP
npenoctasisieT (o hopme denepanbHOro oneparopa):

- TOATBEP)KJIEHUE OTCYTCTBUSI B COOTBETCTBYIOIIMX OOpa30BaTEIbHBIX
OpraHM3alMsIX, OCHAIICHHE KOTOPBIX IUIAHUPYETCs, O00OpYIOBaHHS, PACXOIHBIX
MaTepUaoB, CpPeACTB OOy4YeHMSI M BOCHHUTAHMS, YKa3aHHbIX B IepeyHe
CTaHJAAPTHOTO KOMILJIEKTA;

- TOATBEpXKIAEHUE Hamuuus (MO0 obecrieyeHWe HaIuuMsl O MOMEHTa
ocHanieHus [lentpoB «Touka pocTa») ycIOBUM JIsi XpaHEHUS] U HMCIOJIb30BaHMUSI
XMMHUYECKUX PEAKTHBOB, B TOM YHCIIE HEOOXOAMMOIO OOOPYAOBAHHUS, BKIOYAS
mKad BHITSHDKHON MaHOpaMHBIA W mIKad UIsl XpaHEHHs] XUMHUYECKHUX PEaKTHBOB
OTHEYIOpHBIM, cornmacHo Ilepeunio cpeacTB o00ydeHHMsT U BOCHMTAaHUS,
HEOOXOUMBIX JIJISl peain3alii 00pa30BaTeIbHBIX MPOrPpaMM HaYaJIbHOTO OOIIETO,
OCHOBHOTO OOIIEro M cpenHero o6mero oOpa3oBaHHs, COOTBETCTBYIOIIUX
COBpEMEHHBIM  YCJIOBUAM  OOy4YeHHUsS, HEOOXOJUMOrO0 TpU  OCHAIICHUU
0011e00pa3oBaTeNbHBIX OpraHU3alMil B IENAX peah3allud MEPONPUATUN IO
COJICMCTBUIO CO3/aHUI0 B cyObekTax Pocculickoit ®@epepanuu (ucxonus u3



MPOTHO3UPYEMON TOTPEOHOCTH) HOBBIX MeCT B  00meo0pa3oBaTeIbHBIX
OpraHu3alusax, YTBEPKICHHOMY IpukazoM MuHnpocsemennss Poccum ot 3
ceHTsa0ps 2019 1. Ne 465.

OOpaszoBaTenbHbIE OpraHu3ali, Ha 0a3e KOTOPBIX CO3JAI0TC |
dbynkuuonupytor  Llentper  «Touka pocta», JOMKHBI  COOTBETCTBOBATH
JEUCTBYIOUTUM TPEOOBAHUSIM K YCTPOUCTBY, COJIEPKAHUIO U OPraHU3alliU PeKruMa
paboThl 00pa30BaTENHHBIX OPraHU3aIMil U UHBIM HOPMATHBHBIM IPABOBBIM aKTaM,
ONpEAEISIIONIMM TPeOOBaHUSI K OpraHu3aluu OOIIEro W JIOMOJHHUTEIBbHOTO
oOpa3oBaHUs JETEH.

[Tomemenust (pyHKIIMOHAIBHBIE 30HBI, B TOM YHCJI€ y4cOHBIE KaOWHETHI
¢buzuku, xumun, o6uonorun) llentpa «Touka pocTta» peKOMEHAyeTCs pacrojaraTh
B IIpeJiesiax OJJHOTO 3aHusl.

[IpoekTupoBanue, 30HMpoBaHue nomenieHnit LlentpoB «Touka pocrtay u
ONpENIeNICHNE AU3ANH-PEIICHUI OCYIIECTBISIETCS C YYE€TOM PYKOBOJCTBA IO
MPOCKTUPOBAHUIO TIEHTPOB «Touka pocTtay, yTBepxkmaaeMoro ¢eaepaabHbIM
OMEPATOPOM.

[Ipu mpoexTupoBanuu, 30HMpoBaHuM nomenieHui Llentpos «Touka pocta»
ClIelyeT YYHUTHIBaTh OCOOCHHOCTH OOOpPYJOBaHUS, PACXOJHBIX MaTEpPHANIOB,
cpenctB  oOy4eHMsT Y BOCHUTAHHUS, KOTOpPHIM OyaeT obOecrneunBaThCs
oOpa3oBarebHasi OpraHu3aIus.

IIpoekt  30HmMpoBanmss  nomemeHud  LlentpoB  «Touka  pocran
npenacrasisiercss DeneparbHOMY OINEPAaTOPyY OAHOBPEMEHHO C MPEIACTaBICHUEM
UH(PPACTPYKTYPHBIX JIUCTOB.

4. Opranmsauusi 00pa3oBaTeIbHOM 1eATEILHOCTH

OOpazoBaTenbHast JACATENBHOCTh Ha 0aze 1eHTpoB «Touka pocray
OCYIIECTBIISIETCS IO 00pa30BaTEIBHBIM MIpOrpaMMaM OOIIET0 U JTOTIOIHUTEIHLHOTO
oOpa3oBaHus.

TpebGoBanus k QopmaTy oOpraHuzanuu oO0pa30BaTEIbLHON NEATETLHOCTH
PETYIUPYIOTCA HACTOSIUMU PeKoMeHIalusMu ¥ MHBIMA WH()OPMAIMOHHBIMUA U
MeToauyeckumu Marepuanamu denepanbHOro oneparopa.

Hanpagnenust peanusyemspix ¢ ucnoiib3oBanueM pecypcoB LlienTtpoB «Touka
pocTay TOpOrpaMM  ONPENENSIOTCS B COOTBETCTBUM C  METOJAUYECKUMHU
MaTepuajlaMi M PEKOMEHIAIUSIMH, YCTAHABIMBAEMBIMH M aKTyaIM3UPyEMbIMU
DenepanbHbIM OIIEPATOPOM.

Ha ©6aze munentpoB «Touka pocTay oOecreyuBaeTCs peain3aius
oOpa3oBaTeiIbHBIX MPOTPAMM  €CTECTBEHHO-HAYyYHOM W  TEXHOJIOIMYECKOU
HaIMpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUSIMU
3aKOHOJATeNhCTBA B cdepe oOpa3oBaHMS W C YYETOM PEKOMEHIAIUN
®enepanpHoro omeparopa. B o0s3arenbHOM mopsake Ha 0aze neHTpoB «Touka
poctay o00ecreyrMBaeTCsl OCBOCHHE OOyJaromMMHCS Y4E€OHBIX TMPEIMETOB
«Dusukay, «Xumus», «buonorus» ¢ UCHONB30BAaHUEM MPHOOPETAEMOTO
000pyI0OBaHUS, pPACXOAHBIX MaTEPUATIOB, CPEACTB OOYUCHHS U BOCITUTAHMS.



He menee 1/3 oObema BHEYpOUHOW ACSATEIBHOCTH OOYYAIONIUXCS JTOJDKHO
OBITh OPUEHTUPOBAHO HA MOJJEP>)KaHUE €CTECTBEHHOHAYYHOU M TEXHOJOTUYECKON
HaIpaBJeHHOCTEe 00pa30BaTeNbHBIX NPOrpaMM, MPU 3TOM O0BEM MpPOTrpaMMm
€CTECTBEHHOHAYYHO! HAMpaBIIEHHOCTH HE MOXKET cocTaBisaTh meHee 20% ot
oOmiero odbema BHEYpouHOU JestenbHocTH. OOpa3zoBareibHbIE MPOTrpamMMBbl 1O
JPYTUM  HANpaBJCHHOCTAM TPU HAJIMYUM  BO3MOXKHOCTU  PEKOMEHIYETCS
IJIAaHUPOBATH C UCTIOJIb30BaHUEM pecypcoB LlenTpos «Touka pocTay.

Pazpabotka pabounx mnporpamMm Mo mnpeameram «Duzukay, «XuMus»,
«buonorusy, y4eOHbIM MpelIMeTaM €CTeCTBEHHO-HAYYHOW M TEXHOJIOTUYECKOU
HaIlpaBJICHHOCTE W3 YacTh y4eOHOro IuviaHa, (OpMHUPYEMOW YYACTHUKAMU
o0pa3oBaTeIbHBIX OTHOUIEHWI, MpPOrpaMM BHEYPOUYHON JEATEIbHOCTH U
JOTIOJTHUTENIBHOIO  00pa3oBaHUsl  OCYIIECTBISIETCS  00111€00pa30BaTeIbHBIMU
OpraHu3alusIMH, B KOTOPBIX CO3Jal0Tcs HEeHTphl « Touka pocTa», cCaMOCTOSITENBHO
C YYETOM METOJIMYECKUX MaTEPHAIIOB U peKoMeHAaInii denepaibHOro orepaTopa.
Peanuzanust 00pa3oBaTeNbHBIX MPOTPAMM JOMOJHUTEIHHOTO O0pa3oBaHUS B
MaJIOKOMIUIEKTHBIX 00I1€00pa30BaTEIbHBIX OPTaHMU3AIUSAX OCYIIECTBISIETCS MpU
HAJIMYUU Yy OPraHU3allid COOTBETCTBYIOIIMX YCIOBUU. J[Js MaTOKOMILIEKTHBIX
o01reo0pa3oBaTeNbHBIX OpraHU3aluil JOMyCKAaeTCsl OTCYTCTBHUE JIMIICH3UU Ha
JIOTIOJIHUTENbHOE OOpa3oBaHME U PEATU3YEMbIX MPOrpamMM JOMOIHUTEIHLHOTO
oOpa3zoBaHus.

PekomeHmauuu 1O UCHOJIB30BAHUIO  CTAaHAAPTHOTO  KOMILIEKTa
obopyznoBanus LlenTpa «Touka pocTay Mmpu peaau3al NporpaMM €CTECTBEHHO -
Hay4YHOM M TEXHOJIOTMYECKOW HampaBJeHHOCTEN onpeneneHsl B [Ipunoxenun Ne 5
K HacTosMM PekoMeHjanusim.

CompoBOXXIEHHE W METOJMYECKOE  OOEecCleyeHUEe  HMCIOJIb30BaHUS
npopUILHOTO KOMIUIEKTa OOOpYJIOBaHUS B 00pa30oBaTENbHOW JIESITEIHHOCTH
eHTpoB «Touka pocra» ocymecTBisieT DenepaibHbIN ONIEPATOP.

Meroanueckne MaTepuaibl, pa3pabOTKH U UHBIE MaT€pUaIbl MO BOIIPOCAM
UCIIOJIb30BAaHUSl TPO(UIBHOTO KOMIUIEKTa OOOpYJOBaHUSI pa3padaThIBAOTCA,
aKTyaJIM3UPYIOTCS U pacipocTpaHsaoTcs PenepaabHbIM OEpPaTOpoOM, B TOM YHCIIE
C TMPUMEHEHHEM COBPEMEHHBIX MeJHa HWHCTPYMEHTOB (BHAEO, BeOUHap,
nyOIuKaImm).

@denepanbHbIM  ONEPATOPOM HA PETYJIAPHOM OCHOBE O0OECIEUYMBAETCS
IPOBEICHUE METOJAMYECKMX U O0y4aroluX MEpPOINPHUSATUH 1O  BOIPOCAM
opraHu3anuud oOpaszoBaTenbHOro mnporecca B llentpax «Touka pocta» c
npyUMeHEHUEM NPOoPUILHOTO KOMIUIEKTa 000pYI0BaHUs, OKa3aHUE METOJUYECKOM
NOMOIIM  Tpu  pa3paboTKe  y4eOHbIX  MaTepualoB,  3aJaHud Ui
COBEPILIEHCTBOBAHUS TMPAKTUUECKOW MMOATOTOBKUA O0OYyYaromuxcsi Mo y4eOHbIM
peaMeTaM, KypcaM BHEYPOUHOU NEATEIbHOCTH, JAOMOJHUTEIBHOTO 00pa30oBaHus
JETEN.

[legarornyeckue pabOOTHUKH, OCYIIECTBISIIOIIME MACSITENbHOCTh Ha 0ase
[lentpoB «Touka poctay ¢ TpUMEHEHHEM TPOGUILHOTO  KOMILUICKTa
o0OpyOBaHUS, MPOXOJAAT OOydeHHEe 10 MporpamMmaM JOIMOJHUTEIHHOTO
npodeccruoHansHOTO 00pa3oBaHus (KypChl TIOBBINICHHS] KBalu(UKAIIUU) W3
®enepanpHoro  peectpa mnporpamm  JIIIO. TloBwimenne  kBamudukauu



Nearorn4eckux pabOTHUKOB OCYIIECTBIICTCS HE pEKE OJHOTO pa3a B TP roja.
5. Oprann3zalMOHHO-METOAMYECKOe CONPOBOKICHHUE U UCIIOJIb30BAHNE
WHOM CO3JaHHOM B paMKaX peajim3aluid HAMOHAJIBHOI0 MPOEKTA
«Oo0pa3zoBanune» HHPPACTPYKTYPHI

B nensx KOMIUIEKCHOTO CONMpOBOXAEHUS JedaresibHocTH LlentpoB «Touka»
denepaibHBIM ONEPATOPOM OOECIEUMBACTCA OCYIIECTBICHUE MMyOJUKAIMi U
OOHOBJICHHSI METOJMYECKUX MaTEpPUAJIOB, BKIIOYAIONIUX YYEOHO-METOJUYECKUE
MaTepuaibl  (MHCTPYKIIMHA, METOAWYECKHe  rmocobusi, HH(pOpMaAIMOHHBIC
MaTtepuagbl,  NEPEeYHU  PEKOMEHIYEMbIX  JIUTEPaTypHBIX  UCTOYHUKOB,
BUJICOMATEpUANIBl M JIp.), a TaKke MaTepuaidbl [0 MTOraM MPOBEICHUS
Meponpusituii denepanbHOro omneparopa (BeOMHApBI, CEMUHAPbI, KOH(PEPEHLINH,
COBEIIAHUSA U JIp.).

st neparornueckux padotHukoB LlenTpoB «Touka pocray DenepaabHbIM
OlepaTopoM  OOECMeYMBaeTCs TMPOBEICHUE TEMATHYECKUX BEOMHAPOB W
o0pa30oBaTeIbHBIX MEPOINPUATUNA, HANPABICHHBIX HA pPa3bsCHEHHWE BOIPOCOB
peanuzanuu oOpaszoBaTelbHBIX Tporpamm Ha 0Oase llentpoB «Touka poctay ¢
npUMEHEHUEM TPOGUILHOTO KOMITJIEKTa 000PY/I0BaHUS .

Jiist PernoHanbHBIX KOOPAMHATOPOB U PYKOBOIAIINX pabOTHUKOB LleHTpoB
«Touka poctay  DenepanbHblii  omepaTop  00OecleUMBAET  MPOBEJCHUE
TEeMAaTUYECKUX BEOMHAPOB, HAIPABICHHBIX HA JIOMOJHUTEIBLHOE pPa3bsICHEHHUE
BOIIPOCOB, OTHOCAIIMUXCS K MCIOJIHEHUIO KOMIUIEKCOB Mep (JIOPOKHBIX KapT) MO
co3aHuio W (QyHKuuoHupoBanuto lleHTpoB «Touka pocTay, ITOCTHKEHUIO
YCTAHOBJICHHBIX  TIOKa3aTejed (YHKIIMOHUPOBAHUS, HCIOJIb30BAaHUIO HHOM
CO3JaHHOW B paMKax pealu3aluyd HalhoOHalIbHOro mpoekra «OOpa3oBaHHE»
UH(PACTPYKTYPBHL.

B uenmsx os¢dexkTuBHON OpraHU3alMOHHO-METOANYECKON  TMOIECPKKU
co3ganusi u (pynkmuonupoBanus llentpoB «Touka pocTa» Ha TEPPUTOPHUH
cyorektoB  Poccuiickoit ~ denmeparuum  PermoHaqbHBIM  KOOPAMHATOPOM
oOecrieuynBaeTcs BOBJICUYCHHE JETCKUX TeXHONMapkoB «KBaHTOpuym», IEHTPOB
ndpoBoro oopazoBanus aeteit «IT-kyOy», KIIOUYEBBIX IEHTPOB JOTOJIHUTEIBHOTO
oOpa3oBanus «JloM HaydHOW KoJutabopauum» B nearenbHOCTh LleHTpoB «Touka
pocTa» B cienyromux GgopmMarax:

1. IlpoBegeHue COBMECTHBIX MEPONPUIATUN [JIsi  OOydaroluxcs U
MeJarornuyeckux pabOTHUKOB 00Ie00pa3oBaTeNbHBIX OpraHu3alui, Ha 0asze
KoTopbix co3aatorcst Llentprl «Touka pocta» (oOydaroniue ceMUHAphl U MacTep -
KJIACChl TI0 BOMPOCaM HCIOJIb30BaHUS OOOpPYAOBAaHMS, CPEICTB OOy4YeHUs U
BOCIIUTAHUS; METOJUYECKME MEpONpHUATHS 1O  BOlpocaMm  pa3pabOTKH,
COBEPIIICHCTBOBAHUSI U BHEJIPEHHUS NPOrpaMM JIOMOJIHUTEILHOTO OO0pa30BaHUs
€CTECTBEHHO-HAYYHOM M  TEXHUYECKONW  HAMpaBJICHHOCTH,  OpraHu3aluu
BHEYPOUHOU AEATEIbHOCTU OOYYarOIMXCS; UHIUBUAYAJbHbIE KOHCYIbTAUU AJIS
MeJarornueckux pabOTHUKOB, B TOM YHCJIE B PEKUME OHJIANH; 3aHATUS IPOEKTHON
JIEATEIIbHOCThIO; KOHKYPCHBIE UM COPEBHOBATEIbHBIE MEPOIPHUATHUS NI ACTEH U

Ip.).



2. OpraHuzanyss ©U Yy4YacTHE B PETUOHAJIBHBIX M MEXKPETHOHAIBHBIX
KoH(pepeHuax, ¢dectuBamsix, ¢GopymMax IO OOMEHYy OIBITOM paboThl Ha
BBICOKOOCHAILIEHHBIX YYEHHKO-MECTaX, B TOM YHUCJIE MO pEeAU3alNN MMPEIMETHBIX
obnacteii  «EcTecTBeHHOHayuHble  mpeaMeThl», «EcTecTBeHHbIE — HAyKH»,
«Marematnka u wuHpopMatukay, «OOIIECTBOZHAHME U €CTECTBO3ZHAHUEY,
«Texnonorus», a TakkKe MPOrpamMM JIOMOJHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-
HAYYHOM U TEXHUYECKOW HAIPaBICHHOCTEM.

3. YyacTue peruoHaJbHBIX KOOPJMHATOPOB, MpeacTaButenei [leHTpoB
«Touka pocTay W MHBIX EHTPOB, (HYHKIMOHUPYIOIMUX HA TEPPUTOPUU CYOBEKTA
Poccniickon @enepanun, B Mepornpusatusax denepanbHOro oneparopa.

I'paduk wmeponpuaTuii, KBOTHI Yy4yacTus, COJEpKAHUE U TEXHOJIOTUHU
MIPOBECHUS MEpOTPUSATUN JIOBOJASTCS denepaibHBIM onepaTopomM
JOTOJTHUTENBHO.

4. Opranuzanus 1 y4acTue B MpOBeJIeHUH MHGOPMAIIMOHHBIX KaMITaHUH 110
MOMYJISIPU3allid  HAIMOHAIBHOTO TpoekTa «(OO0pa3oBaHue» Ha TEPPUTOPUU
cyonsekToB Poccuiickoit denepaiviv, B TOM YUCIE COOBITHSIX, MPOBOJUMBIX JIJIs
KOHCYJIbTAIIMOHHOTO COMPOBOXKICHUSI pOAUTENCH (3aKOHHBIX MPEACTABUTENECH)
OOy4YaroMMXCd O BO3MOXKHOCTSX [IJISi PA3BUTHS CIIOCOOHOCTEH W TaJlaHTOB HX
neTed, MpoPEeCCHOHATLHON OpHEHTAIlMM W YCIIENTHOTO OCBOEHHUS OCHOBHBIX
o0Opa3oBaTeIbHBIX TPOrPaMM OOIIET0 0Opa30BaHUS.

5. Pazpabotka, yTBepkJACHUE U peaiu3alusl CETEBbIX 00pa30BaTEIIbHBIX
MpOrpaMM C MCIOJIb30BAHUEM BBICOKOOCHAIICHHBIX YUEHUKO-MECT, CO3/IaHHBIX B
cyobekte Poccuiickoit ®epepanuiu B paMKax HAIMOHAJIBLHOIO  IPOEKTa
«O0pa3oBaHue», B TOM 4YHCIE€ COBMECTHO C JIETCKUMHU TEXHOMapKaMu
«KBaHTOpHyMY.

6. Bomieuenue oOyuarommxcsi oOIIe00pa3oBaTENbHBIX OpraHu3alui, Ha
0aze KoTopweix co3matorcs U ¢yHKimoHupytotr Ilentper «Touka pocta», B
paznu4Hble (OPMBI COMPOBOXKIEHUST W HACTAaBHUYECTBA C HCIOJIH30BAHUEM
KaJIPOBBIX PECYPCOB, OOECMEUMBAIOIMINUX PAOOTy BBICOKOOCHAIICHHBIX YUEHHUKO -
MECT, COo37aHHbIX B cyOBbekTe Poccuiickoit deneparnuu B paMkax HAIMOHAIBHOTO
npoekta «OOpa3oBaHuE» C Y4YETOM METOAOJOTUMU  (IIEJIEBOM  MOJIEIN)
HACTAaBHUYECTBA  OOydYarOMMXCS  JUIsl ~ OpTraHM3alui,  OCYIIECTBISIOIINX
o0pa3oBaTeIbHYI0 JCATEIBHOCTh MO 0011e00pa30BaTEeNbHBIM, JOMOJHUTEILHBIM
oOmeoOpa3oBaTebHBIM W I[IporpaMmaM  CpeAHEero  MpoQecCHOHATBHOTO
oOpa3oBaHus, B TOM YHUCJE C MPUMEHEHUEM JIY4IIUX MPaKTUK OOMEHa OIBITOM
MEXAY 00yJarouMMUCH.

Hentpet «Touka pocTa» HCHONB3YIOT HHPPACTPYKTYPY U KaJpOBbIE
pecypcbl  AETCKUX TexHomapkoB «KBanTopuym», co3maBaemMbix Ha 0ase
00111e00pa30BaTENbHBIX OpPraHU3alMi, I Pa3BUTHS MPOCKTHOM eATeIIbHOCTH
oOyuaromuxcsa. Ilemarormueckne pabotHuku  IlentpoB  «Touka  pocray
00eCIeunBalOT ydacTue OOYYaArOMIMXCS B MEPOIPHUSITHUAX JETCKUX TEXHOMAPKOB
«KBaHnTOpryM» € yAaJd€HHBIM UCIOJIb30BaHUEM 00OPYA0BAHUS, CPEJICTB OOYUEHUS
Y BOCHUTAHUS, a TAK)KE IPUHUMAIOT y4aCTUE B OPraHU3yEeMbIX UMHU CEMHHapax 1o
neMoHCTpanuu  3(PGEKTUBHOTO  OMbITA  peaim3aluu  00pa30BaATEIBHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTHYECKOW W MHBIX HAMPABICHHOCTEN CPEAU MHBIX



00111e00pa3oBaTeIbHBIX OpraHU3allui, pacMoNOKEHHBIX HAa TEPPUTOPUU CyOBEKTa
Poccuiickon @enepanuu.

PernonanbHBIM KOOPAMHATOPOM Ha TeppuTOopuM cyObekta Poccuiickoi
®denepanuu  obecrnieunBaeTcsi paboTa MO MOJAEPKKE 00Ieo0pazoBaTEIbHBIX
OpraHu3aldid, TOKa3bIBAIOIIUX HHU3KHE O00pa3oBaTelibHbIE pe3yJbTaThl, C
UCIIOJIb30BaHUEM MHGPACTPYKTypbl U KaapoBoro odecrieueHusi LlentpoB «Touka
pocTay B pa3nu4HbIX ¢opMarax (COBMECTHasl peaju3alus 00pa30BaTeIbHBIX
Iporpamm, MpoBEAEHUE 00YUYaIOIIUX MEPONPUSATUI, CEMUHAPOB, KOHCYJIbTAlUNA 1
np.).

IIpn mpoBeneHUM pa3nUYHBIX MEPONPHUATHM, CBS3AHHBIX C pealu3anuen
HallMOHAJIBHOIO MpoekTa «OO0pa3oBaHUE», HCIIOIB30BAHUEM COOTBETCTBYIOLIEH
UH(PACTPYKTYPHI, KQAPOBBIX U PUHAHCOBBIX PECYPCOB, NOJIKHO OBITH 00€CTIEUEHO
UX HMH(POPMALMOHHOE COMPOBOXKJICHHE, B TOM YHUCJIE B CPEACTBAX MAacCOBOMU
uH(pOpMAaINK, COLMANIBHBIX CETSIX, Ha caiTax 00pa3oBaTeNbHBIX OpPraHMU3aIuil C
UCIIOJIb30BaHUEM bupmeHHOI CUMBOJINKH HallMOHAJIBHOTO IIPOEKTA
«O6pazoBaHue».

Wudpopmanus o0 yuactum llentpoB «Touka pocTta» B MEpONPUATHAX
HanpaBisieTcss  DenepaJlbHOMY — ONEPATOPy B paMKax  €KEKBApTaJIbHOIO
MOHUTOPUHIA.

6. TpedoBanus k ¢punancosomy odecneueHuro ILlenrpos «Touka
pocTta»

®dunaHcoBoe obOecrnieueHue (pynkuuonupoBanusi llentpoB «Touka pocrtay
BKJIFOUAET 3aTPaThl B COOTBETCTBHHM ¢ OOmmMMH TpeOOBaHUSMHU K OMPEICICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYJAapPCTBEHHBIX (MYHHIIUMIAIBHBIX) YCIYT B
cdhepe TOMKOIBLHOTO, HAaYaIhbHOTO 00IIEro, OCHOBHOTO OOIIIET0, CPEAHETO OOIIETO,
cpenHero mnpo¢eCcCUOHAIBLHOTO 00pa30BaHus, JOMOJHUTEIBHOTO 00pa3oBaHUs
JIETEN U B3POCIBIX, IOTMOJHUTEIHLHOTO POoheCCUOHATBLHOTO 00pa30BaHUs IS JIUII,
UMEIOIUX WIM TOJYy4alolluX CpelHee MpodeccCHoHalbHOe Oo0Opa3oBaHuUe,
npoeccuoHanbHOTO 00yUYeHUs, MPUMEHSIEMbIMU TIPU pacueTe oObema CcyOcuauu
Ha (pHAHCOBOE 0OECTICUEHHE BBHITIOTHEHUS TOCYIaAPCTBEHHOTO (MYHUITUTIATIHLHOTO)
3aJlaHds Ha OKa3aHWE TOCYJapCTBEHHBIX (MYHUIIMITAIBHBIX) YCIYT (BBITOJHEHUE
paboT) rocymapCTBEHHBIM (MYHHIIMITAJIGHBIM) YUPEKICHHEM, YTBEPKICHHBIMH
npukazoM Munnpocsemenuss Poccun ot 20 wHosiops 2018 r. Ne 235 wu
BKJTIOUYAIONTUMH B TOM YHCJIE:

- oImjaty TpyjAa IMeJarorudeckux pabOTHUKOB o00Ie00pa3oBaTeIbHON
OpraHu3anuu, ooecneunBarmux GyHknuoHupoBanue Lleatpos «Touka pocTtay;

- MPUOOPETEHNE JOCTATOYHOTO 00beMa OCHOBHBIX CPECTB M MaTePHATBbHBIX
3armacoB, B TOM YHCIJI€ PACXOAHBIX MaTepUaJOB, ISl OOCCIICUCHHS pean3alluu
oOpa3oBaTeIbHBIX TPOrpaMM B O0BEME, HEOOXOAUMOM JJisi HEMPEPHIBHOMN
peanu3anuy o0pa3zoBaTeILHOTO MPOLIECCa;

- obecrneueHue  TeKyled  JAedATeIbHOCTH  00mIe00pa3oBaTeIbHON
OpraHu3alMU MO0 00ECTIeYeHHIO 00Pa30BaTEIBHOIO MPOIEcca.



[Ipu dopmupoBanuu Oromkera cyOwvekta Poccuiickoit @eneparuu
(MecTHOTrO OlOJPKETA) HA OUYEPENHON TOJ W IJIAHOBBIM NEpHOA HEOOXOIUMO
IpelycMaTpuBaTh OFOJIKETHbIE ACCUTHOBAaHUS B 00beME, HEOOXOAMMOM JUIs
¢unaHcoBoro obGecnieueHus: pyHkunonuponanus Llentpos «Touka pocra», B TOM
YHCIIe C YIETOM COOTBETCTBYIOIIEH MHIEKCAIIUH.

7. 3aKkJ0uuTeIbHbIE M0JI0KEHNS

[Ipu peamu3anyyi MEPONPUATUI B LEISAX CO3MAHHUS U (PYHKIMOHUPOBAHUS
LlentpoB «Touka pocta» cyOobekT Poccuiickoit @Penepaunu obecreurBaeT
coOroieHue TpeOOBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA U
3aKOHOJATENbCTBA O KOHTPAKTHOM CUCTEME B c(epe 3aKymnoK TOBapoB, padoT,
YCIIYT JJ1s1 0OecreueHrs TOCYAapCTBEHHBIX U MYHUIIMTIATBHBIX HYXK/I, B TOM YHCJIE
B YacTU oOecIieyeHUusl MOBBIIICHUS d(PPEKTUBHOCTU, HCKIIOYEHUS OTpaHUYCHUS
Kpyra TIOCTaBUIMKOB U  MOCTaBIsIeMOTO  OOOpYJIOBaHUS,  IOBBIIICHUS
pPEe3yIbTATUBHOCTH  OCYIIECTBJICHHUS 3aKyNoOK, OOecleueHuss Mpo3pavHOCTH,
MPEIOTBPAIICHUS KOPPYIIUHU U IPYTUX 3T0YIOTPEOTICHHIMA.

IIpu ocymectBnenun cyobektamu Poccuiickoit ®denepanuu  3aKymnok
TOBapoB, paboOT, yCIyr C IeNbI0 TPHOOpPETeHHS O00O0PYIOBaHUSA, PACXOIHBIX
MaTepHalioB, CPEJCTB OOy4YeHHs M BOCINUTAaHUS B NeEsIX co3aanus LleHTpos
«Touka pocrta» 3a cuer cybcunuu u3 (QenepanbHOro OrOKeTa OrOIKETaM
cyorexktoB Poccuiickoit ®enepani  Ha  COPUHAHCUPOBAHHUE  PACXOIHBIX
00s13aTenbCTB CyOBekTOB Poccuiickoit deaepariuu:

- obOecrnieunBaeTCsl LEHTpalIM3alusl 3aKylOK B TOPAJIKE, OINPEAEICHHOM
NyHKTOM 7 ctaTbu 26 ®enepanbHOro 3akoHa «O KOHTPAKTHOU cucteme B cdepe
3aKyNOK, TOBapoB, paldOT, yciayr g oOecleueHrus TOCYJAapCTBEHHbIX U
MYHULUNAIBHBIX HYXKI»;

- MPUMEHSAETCS HAIMOHAIBHBIA PEKHUM B COOTBETCTBHHM C TPEOOBaHUAMH
ctatbu 14 ®enepanbHoro 3akoHa oT 5 anpensa 2013 r. Ne 44-03 «O KOHTpaKTHOM
cucteMe B cdepe 3aKymok TOBapoB, paldOT, yciIyr s oOecrnedeHus
roCyJapCTBEHHBIX U MYHULIMIAIBHBIX HY K.

Kpome Toro, mpu oCyIIEeCTBICHHMH 3aKymnmoK cyObekTamu Poccuiickoi
denepanuu JOTKHBI OBITh YITCHBI:

- nosio)keHusl nocraHosyieHus [IpasurenscrBa Poccuiickorn denepanuu ot
03.12.2020 Ne 2013 «O MUHUMAJIBHOW [J0JE€ 3aKyHOK TOBApOB POCCUHCKOTO
MPOUCXOKICHUS;

- moJioxkeHus TnocraHoBieHus IIpaBurensctBa Poccuiickonn dDepepanuu
or 03.12.2020 Ne 2014 «O MUHUMAJIBHOW 0053aTEIBHOM JI0J€ 3aKyMOK
POCCHIICKHX TOBAapOB U €€ JOCTHKEHUU 3aKazuukom» (BMmecTe ¢ «llonoxenuem o
TpeOOBaHMIX K COjepKaHui0 u Popme oruera 00 00bEeMe 3aKYMOK POCCHUUCKHX
TOBApOB, B TOM YHUCJE TOBAPOB, MOCTABISEMbIX MPHU BHINOIHEHUU 3aKyNaeMBbIX
paboT, OKa3aHWU 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B IIENSIX JTOCTHKCHUS
3aKa34MKOM MMHHUMAJIbHOW O0OS3aTENIbHOM JI0JIM 3aKyNoK, O TPeOOBaHUAX K
COJECPKaHUI0  OOOCHOBAaHMS  HEBO3MOXKHOCTH  JOCTHKCHHSI  3aKa3UUKOM
MUHUMAJIBHON 00s513aTENbHON 10U 3aKYMOK POCCHMCKHX TOBAapOB (B TOM YHCIIE



TOBapOB, MOCTaB/IEMbIX NPHU BBINOJIHEHUU 3aKyNMaeMbIX padoOT, OKa3aHUU
3aKy[Ia€MBbIX YCIIyT) OTAEIbHBIX BUJOB, NMPU OCYUIECTBIECHUHU 3aKYIOK KOTOPBIX
YCTAHOBJICHBl OI'PAaHUYEHMS JOIYCKa TOBAPOB, NMPOUCXOMAIIMX U3 MHOCTPAHHBIX
roCyJ1apCcTB, O MOPSAJKE MOATOTOBKH M pa3MEIEHUs B €IMHOW MH()OpPMALlMOHHON
cucTeMe B cdepe 3aKylmoK TakuxX oTdyeTa M oOocHOBaHUs», «llonoxenuem o
NOPSAKE, KPUTEPUSAX M IOCIEACTBUM IIPOBEACHUSA OLEHKU BBIIOJIHCHUSA
3aKa3YMKOM OOS3aHHOCTH JIOCTHI)KEHUS MHUHUMAJbHOM 00s3aTeNbHOM 10U
3aKyNOK POCCHUMCKUX TOBApOB (B TOM YHUCJIE TOBApOB, IOCTABISEMbIX MpU
BBINIOJIHEHUN 3aKylNaeMbIX padoOT, OKa3aHUM 3aKyMAEMbIX YCIYT) OTAEJIbHBIX
BHUJIOB, IIpU OCYIIECTBIECHUH 3aKYIIOK KOTOPBIX YCTAHOBJIEHBI OrpPaHUYECHUS
JIOITyCKa TOBAPOB, MPOUCXOIAUINX U3 HHOCTPAHHBIX TOCYIAPCTBY).



KOMILJIEKC

IIpunoxenne Ne 1

K MeToanuecKkum PEKOMEHAALIUAM

MEP («JJOPOKHASI KAPTA») I10 CO3JJAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA30BATEJILHBIX OPTAHU3ALIUSIX, PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OEPA30BAHUS
ECTECTBEHHO-HAYYHOI1, U TEXHOJIOT'MYECKOI HAIIPABJEHHOCTEN

«TOYKA POCTA»
Ne | HanmeHoBaHHME MEPOIIPUATHS OTBETCTBEHHBIN PesynbTar Cpox
VY TBepKICHBI:
— JOJKHOCTHOE JIUIO B COCTaBe
PETMOHATIBHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3J1aHUE U
KIIMOHUPOBAHHE LIEHTPOB .
(ymxn p HeHTp PacniopsimutenbHBIN akT
«Touka pocray;
PErMOHAIILHOI'O OpraHa
— MIOKAa3aTeNH eATeITbHOCTH o
HCIIOJTHUTEIIBHOU
neHTpoB «Touka poctay;
BJIACTH,
- tunoBoe [lonoxenue o .
PernonanbHbIit OCYLIECTBISAIOLIETO HE MO3/IHee
1. |nestenbHOocTH LlentpoB «Touka 2
KOOPAUHATOP roCyAapCTBEHHOE 31 suBaps X” rozga
pocCTa» Ha TEPPUTOPUH
N yrpasieHue B chepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (nanee -
®denepaunun o
pacropsAIUTENIbHBIN aKT
— IIEpEYECHb
POUB)
00111e00pa30BaTEeIbHBIX
OpraHu3alui, pacrnoi0KEeHHbIX
B CEJIbCKON MECTHOCTH U
MaJbIX TOpoJiax, Ha 6aze
KOTOPBIX IUIAHUPYETCS
cosnanue Llentpos «Touka
pocTay.
Pernonaneusiii | [IuceMo ¢enepanbHOro Cornaco
) CdopmupoBaH u coriacoBat KOOPJIMHATOD, orneparopa u OTIENLHOM
) UHPPACTPYKTYPHBIH JTHCT benepanbHbIi pacnopsAIUTEIbHBIN aKT y
rpaduxy
omneparop PONB
OOBsBIICHBI 3aKYIIKH TOBAPOB, .
PernonaianHbIN M3Bemenus o He no3gaee 1
3. paboT, yCIIyT ISl CO3JaHus
KOOPAUHATOP MPOBEACHUU 3aKYIIOK anpeins X roga
HentpoB «Touka pocra»
CdopmupoBaHbI TPOEKTHI . .
Perunonanbheiii  |PacnopsnurenbHblil akT|  He mo3aHee 1
4. | 3onupoBanus LlentpoB «Touka
KOOPAMHATOP POUB anpeinsa X roga
pocra»
5 [IpoBeneH MOHUTOPHUHT PadOT PernonanbHbIit ITo dhopme, 25 aBrycra X roja,
’ 10 MIPUBEACHUIO IUIOIIAI0K KOOPAUHATOP onpenensieMon Jlajzee eKeroaHo

? X — T/ NOTydeH s CyOCHIHH.




Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
entpoB «Touka pocta» B MuHnpocBeneHust
COOTBETCTBUE C Poccun nnm
METOANYECKUMU ®denepanbHbIM
PEKOMEHIalUsIMU OIepaTopoM
Munnpocenienus Poccun
Hauano pa6ots Lientpos PernonanbHslit WNndopmannonnoe
6. 1 centsi6ps X roma
«Touka poctan KOOPJUHATOP ocsemenre B CMU
ExekBapTanbHbli MOHUTOPUHT
P P N 1 okTs16ps X rona,
BBITIOJIHEHHUSI TIOKa3aTesei . Otuet denepanbHOMY
PernonanbHsiit Jaiee —
7. CO3JaHus U OnepaTopy Mo UToram
KOOPAMHATOP €KEKBAPTAIbHO B

(yHKIIMOHUPOBAHUSI LIEHTPOB
«Touka pocra»

MOHUTOPHHTA

TEUYEHUE 2-X JIET




IIpunoxenue Ne 2
Kk MeToau4ecKUM peKOMeHIalusAM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIN
PEAJIN3AIINU MEPOIIPUATHUMI IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPITAHU3AIIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HAITPABJIEHHOCTEM
«TOYKA POCTA»

MuHanMansHOE 3HAaUCHHE B

«TexHoMmorus» M (WIN) Kypchl

N MunumansHoe Meronuka pacuera
3HAYCHHUE B TOJ] JUIS |MUHUMAJIBHOTO MMOKA3aTels
HaumenoBanue unaukaTopa | o0meo0pa3oBaTeIbHBIX
N . MaJIOKOMIUIEKTHBIX B IICJIOM TI0 CYOBEKTY
(moka3zaTens) OpraHu3aIyii, He L
00111Ie00pa3oBatenbHbIX| Poccuiickoit denepanuu, B
SIBIISTFOIIIUX CSI .
OpraHu3aIHii roj
MaJIOKOMIUIEKTHBIMU

UncneHHOCTh 00YJIarOIIUXCs
o0meoOpa3oBaTensHON
OpTaHU3AINH, OCBaWBAIOIINX
IBa 1 6oitee y4eOHBIX
npeJMera W3 4ucia
TpeMETHBIX 00acTeit
«EcTecTBEeHHOHay4HbIE
peaMeTsl», «EcTrecTBeHHBIE CymMa 3HaueHui
HayKn», «MaTeMaTuka u MoKazaTeJist o BceM 001ie-
uHdopmaTuka, 300 100 00pa30BaTeIbHBIM
«O0mIecTBO3HAHKE U (B rom otkpeITHA — 150) |(B rOg oTkphITHA — 50)| OpraHu3amEsAM, Ha 6aze
€CTECTBO3HAHUCY, KOTOPBIX CO3IAOTCS

LHCHTPbI «Touka pocTta»

BHEYPOYHOH NEATETHHOCTH
OOIIeNHTEIUIEK Ty aThHOM
HAIPaBJICHHOCTH C
HCIIOJIb30BaHUEM CPEJICTB
00y4YeHUs U BOCTIMTAHUS
Ilenrpa «Touka pocTay
(uenoBex)

YucaeHHOCTD 06yqa}oumxcsl

00111e00pa30BaTeIbHOM o
CyMMa 3Ha4eHU
OpTaHU3AIMH, OCBAUBAIOIINX
IOKa3aTeJs 110 BCeM 001IIe-
JIOIIOJIHUTEIILHBIE

60
(B rox otkpsITHS — 30)

30
(B rozt OTKpHITHS — 15)

00pa3oBaTeIbHBIM
OpraHu3aIysM, Ha 0aze
KOTOPBIX CO3a0TCA
neHTphol «Touka poctay

2 |oOmeobpa3zoBarebHbIC
MPOTPaMMBbI TEXHUYECKOW U
€CTECTBEHHOHAYYHOU
HAIMpPaBJICHHOCTH C
HCIIOJIb30BAHUEM CPEICTB

3 HUcnonp3oBanue cpelcTB 00OpyIOBaHUs, OOYYCHHS W BOCIUTAHUS BO3MOXXKHO Ha BCEX YPOBHIX 00mIero
0o0pa3oBaHUsT W IEIeCO00pa3sHO s pealu3alliil YPOYHOW W BHEYPOYHOW JAEATEIBHOCTH MO MpOrpaMMam
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTUYCCKOW  HampaBieHHOcTeil. Pacder mokasatens mpeaycMaTpuBacT
CyMMHUpPOBaHHE YHCJICHHOCTH OOYYaIOIUXCSA O0IIe0o0pa30BaTeIbHON OpraHM3alMy, KaXIbld U3 KOTOPBIX
3aJICiCTBOBAaH B OCBOCHHM HE MEHEE IBYX IMPEIMETOB, KYPCOB, MTUCHHIUIMH (MOMYJICH) €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax pealH3alid OCHOBHBIX 00MIe00pa30BaTENbHBIX IPOTPaMM.
VYuuteiBaroTcss y4eOHBIE TIpeAMETHl M3 YHWCIAa TPeIMEeTHBIX obmacteil «MaTtematnka ©u HHGOPMATHKAY,
«OOmIecTBO3HAHNE W €CTeCTBO3HAaHHME», «TexHonorus», «EcTecTBEeHHOHaydHBIE MpPEAMEThI», «EcTecTBEHHBIE
HayKu» U (WIIM) Kypchl BHEYPOYHOH JESITEILHOCTH, PEaM3yeMble C HCIOIb30BAaHHUEM CPEACTB OOYYCHHS H
Bocniutanus [lenTpoB «Touka poctay. B ciydae, ecnu B 001meo6pa3zoBaTellbHOM OpraHu3auy, 001mas YCcIeHHOCTh
00y4JaroImuXcs MEHbIIIe YKa3aHHOTO 3HAUEHUS, 3HAaUCHHE TI0Ka3aTellsl JOJKHO COCTaBIATh He MeHee 80% oT oOmei
YUCIICHHOCTH 00yJarOIUXCS;




00yueHHUS 1 BOCITUTAHUS
Lentpa «Touka pocra» 4
("gemoBex)

Jons negarorndyeckux
paborHukoB neHtpa «Touka
pocTay, npoleanux ooy4eHue
3 |mo mporpamMmam u3 peectpa 100 100 100
MPOTpaMM HOBBIIICHHS
KBaNM(pUKaIuK (ereparbHOro
oneparopa’ (%)

*B ciyuae, eciu B 061me00pa30BaTENbHOM OPraHU3aIiH, OOAs YMCICHHOCTh O0YYAIONUIHXCS MEHbIIE 3HAYCHHS,
YKa3aHHOTO B IIOKa3aresie 1, 3HaYeHWe IOKa3aTels JIOJDKHO cOocTaBisiTh He MeHee 20% oT oOIel YMCIeHHOCTH
oOyuatormuxcs. s MaJIOKOMIDIEKTHBIX 00Ie00pa3oBaTeIbHBIX OpPraHU3alMi JIOITyCKACTCsl OTCYTCTBHE JIMLICH3UU
Ha JOTIOJIHUTEIEHOE 00pa30BaHUE U peaIM3yeMbIX TPOTPaMM JONOIHUTEIEHOTO 00pa3oBaHusl.

> B COOTBETCTBHH C MyHKTOM 2 uyactm 5 crateu 47 (emepanpHoro 3akoma ot 29.12.2012 Ne 273-®3 «O6
obpazoBannn B Poccuiickoit ®exepanun» MOBBINICHHE KBATU(QHKAIMKM  [EarOTHYECKUX  PabOTHHKOB
OCYILECTBIIIETCS HE pPEeXe OTHOTO pa3a B TpH roja. IlopplmeHue KBaMM(HUKAINK MEIarOrMYecKoro pabOTHHKA
nenTpa «Todka pocTay 3aCUMTHIBACTCS MPH HAIMYMH JEHCTBYIOIIETO (C JaThl MIPOXOXKICHMS Hpomuio He Oorxee 3
JIET) yIOCTOBEPEHHUS O MOBBIIIEHUN KBaTU(PUKAIIK 10 IPOrpaMMaM, COOTBETCTBYIOLINM HarpaBieHHOCTAM LleHTpa
«Todka pocTay, WIH MPOXOXKICHUH OOydeHHs MO mporpammam (eneparpHOro omeparopa. Takke ydHTBHIBACTCS
HaJlMYhe y MeJarorudeckux pabOTHHKOB YIOCTOBEPEHHMH O IOBBIIIEHHM KBATH(UKAIMU IO TNPOTpaMMaM H3
®denepanbpHOrO peectpa 00pa3oBaTENbHBIX IPOrPaMM JOTOIHUTEIHLHOTO MPO(ECCHOHANEHOTO 00pa30BaHusl.




IIpunoxenue Ne 3
K MeTon4ecKuM peKoMeHIalusM

Ilepeuenn 001Ie00pa30BaTEIbLHBIX OPraHU3AIUI, HA 0a3e KOTOPBIX
IJIaHUpYyeTcsi co3aanue U pyHkunonupoBanue LleHTpoB oOpazoBanus
€CTeCTBEHHO-HAYYHOM U TEXHOJIOTMYeCKO HanmpaBjeHHocTed « Touka pocray»
B roay B pamkax ¢eaepajabHoro npoekra «CoppeMeHHasi IKO0JIa)

HAIlUOHAJBbHOI'0O IIPOCKTA «Oﬁpﬂ:ﬁOBﬂHHC» B__ (HCZMM@HO@CZHM@
cyovexkma Poccutickou @edepayuu)
Ne | HaumeHoBaHue HaumeHnoBanue IOpuanyeckn | YnciaenHoct | MajgoKoMILIeKTHA
n/ | MyHHIMOAJLHOT | 001Ie00pa3oBaTeJbH # ajgpec b 00yualo- a1 (na/Her,
n | ooOpa3oBaHusl | Oii OpraHu3anum, Ha | 00mIeoOpa3o- 1uXxcs KOJIN4eCTBO
0a3e koTopoii BaTeJbHOI KJIACCOB-
TUIAHUPYeETCs OpraHu3alun KOMILIEKTOB)
coznanue LlenTpa (mo ycraBy)
«Touxa pocra»




IIpunoxenue Ne 4
Kk MeToau4ecKUM peKOMeHIalusIM

Tunosoe Ilojo:xxenue
o IlenTpe 00pa3oBaHus eCTEeCTBEHHO-HAYYHOI M TEXHOJOTHYECKOM
HanpaBJieHHocTell «Touka pocra)» Ha 0a3e <naumeHnosanue
o0weobpazoeamenvHoil opeanuzayuu>

1. OO01ue moJ10KeHus

1.1. Ilentp o00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTUYECKOU
HamnpaBJIeHHOCTEH «Touka pocTa Ha 0aze <HaumeHOBaHUe
obweobpazoeamenvrol opeanuzayuu>  (nanee - LleHTp) co3maH C 1ENbIO
pa3Butusi 'y  OOydarlomuxcsi  €CTeCTBEHHO-HAYYHOH,  MaTeMaTHYeCKOH,
UH(GOPMAITMOHHON TPaMOTHOCTH, (POPMHPOBAHUS KPUTHUYECKOTO M KPEATHBHOTO
MBIIIJICHUSI,  COBEPIIEHCTBOBAHMUS ~ HABBIKOB  €CTECTBEHHO-HAy4yHOH W

TEXHOJIOTUYECKOU HAIIPABIEHHOCTEM.

1.2. TlenTp He sABISIETCS IOPUAMYECKUM JIMIOM W JEHCTBYET JUIA
JNOCTMKEHMSI  YCTaBHBIX  Leled  <HaumeHnosanue  00weobpazosamenvHoll
opeanuzayuu> (nanee — YUpexxaeHHE), a TakKe B IENIAX BBINOJIHEHUS 3a/1ady U
JOCTH)KEHHsI ~ TIOKaszareJed M Pe3yJbTaToB  HAMOHAIBHOIO  MPOEKTa
«O6pa3oBaHue».

1.3. B cBoenn pesrenvHOcTH LleHTp pykoBoactByercs DenepanbHbIM
3akoHOM Poccuiickoii @enepannn ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccuiickon denepaunn», , IPYTUMHA HOPMAaTUBHBIMU JOKYMEHTaMHU
MununcrepcrBa npocsemenns Poccuiickorn denepanynv, MHBIMA HOPMATUBHBIMU
paBOBBIMM  akTamu  Poccuiickor  @Pepepanuu, NOpOrpaMMON — pa3BUTHUSA
<HaumeHosaHue 00We0OPA308aAMENbHOU Opeanu3ayuu™>, TUIAaHaMH PaOOTHI,
YTBEPKJICHHBIMU yupeauTesneM U HacTosmuM [lonoxenuem.

1.4. Ilentp B CcBOEW JACATENBHOCTH MOJUUHAETCS PYKOBOAMTEIIO
Yupexaenus (IUpeKkTopy).

2. Heau, 3axa4yu, pyHkuum aesareabHoctu LlenTpa

2.1. OcHoBHOI LEbIO JEATEeIIbHOCTH Lentpa SABJISIETCS
COBEpIICHCTBOBAHUE YCIOBUIM JJii MOBBIIEHUS KayecTBa OOpa3oOBaHMI,
paciiMpeHuss BO3MOXKHOCTEH OOyYaromuxcsi B OCBOEHUHM YYEOHBIX MIpPEIMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJIOTMYECKON  HANpPaBICHHOCTEH, IPOrpamMm
JIOTIOJIHUTEJIBHOTO ~ O00pa30BaHUs  €CTECTBEHHO-HAYYHOM W TEXHUYECKOU
HaIpPaBJICHHOCTEH, a TakXke JJIsi MPAKTUYECKOW OTpabOTKH yuyeOHOro maTepualia
1o y4eOHbIM npeaMeTam «Puznkay, « Xumusy», «buonorusy.

2.2. 3apavamu LleHTpa ABISAIOTCA:

2.2.1. peanuzanysi OCHOBHBIX OO0IIE0Opa30BaTENbHBIX MpPOrpamMM IO

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYIHOH U TEXHOJIOTHYECKOM
HaAIpaBJICHHOCTEH, B TOM 4YHCJIE B paMKax BHEYPOYHOH JCATCIHHOCTH
00y4JaroImxcs;

2.2.2. pazpaboTka M peanu3alus pPa3sHOYPOBHEBBIX JOMOJHUTEIBHBIX
0011e00pa3oBaTeIbHBIX ~ MPOTPAMM  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU



HaIpaBJICHHOCTEW, a TakKe€ HWHBIX MPOTPpaMM, B TOM YHCIE B KaHHUKYJISIPHBIN
NIEpUO;

2.2.3. BoBJleueHHE OOYYAIOIIMXCS W TMEJAaroru4eckux pabOTHUKOB B
MIPOEKTHYIO JIEATENBHOCTD;

2.2.4. opranusaius BHEY4YeOHOM NEATENbHOCTH B KAHHUKYJISPHBINA MEpPUOI,
pa3paboTka U peanu3alrs COOTBETCTBYIOIIUX 00pa30BaTENbHBIX MPOTPAMM, B TOM
qucie JUisl Jareped, OpraHu30BaHHBIX OOpa30BaTEIbHBIMH OpraHU3alUsIMU B
KaHUKYJISIPHBIN TEPUO/T;

2.2.5. moBplllieHUE  MPOGECCHOHATBHOTO  MAaCTEpPCTBA  IMEIArOTUYECKUX
pabotHukoB  LleHTpa, peanu3ylOIIMX  OCHOBHbIE W  JIONOJHUTEIbHBIC
o01eo0pa3oBaTeabHbIE POTPAMMBI.

2.3. lentp nmuga MAOCTWXKEHUS 1€MW BBINOJHEHUS 3a7a4 BIIPaBe
B3aUMOJIEMCTBOBATH C:

- pas3nUYHBIMU OOpa30BaTEIbHBIMH OpraHU3alMsIMU B (OpME CETEeBOro
B3aUMOJICHCTBUS;

- ¢ UHBIMHU 00pa30BaTEIbHBIMU OPTaHU3AIMIME, Ha 0a3€ KOTOPHIX CO3/1aHbI
neHTphl « Touka pocTay;

- ¢ (QenepadbHBIM  OMEPATOPOM, OCYIIECCTBISAIOMMM  (QYHKIHH IO
UHOOPMAITMOHHOMY,  METOJIMYECKOMY M OPTaHHM3AIMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPUSATUN O CO3JAaHUI0 U (DYHKIIMOHUPOBAHUIO IIEHTPOB
«Touka pocta»y, B TOM UHCIE€ IO BOMPOCAM TOBBIINICHUS KBaIU(pUKAIUU
MeJarornuyeCKuX pabOTHUKOB,;

- oOydYarolmUMHCS U POJUTENSAMH (3aKOHHBIMH  MPEICTABUTEIISIMH )
0o0y4Jaromuxcs, B TOM YUCJI€ ¢ MPUMEHEHHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

3. HHopsinoxk ynpasJienus: Llenrpom «Touka pocra»

3.1. PyxkoBoauTenb YUpexIeHHUs U3JaeT JIOKAIbHbIM HOPMATUBHBIN aKT O
Ha3HaueHun  pykoBomutens  llenTtpa  (Kypatopa,  OTBETCTBEHHOTO  3a
GyHKIIMOHUPOBAHUE W PAa3BUTHE), a TaKKe O co3maHuu lleHTpa u yTBEepKACHUU
[Tonoxenue o pesarenbHOCTH LleHTpa.

3.2. PykoBomutenem llenTpa Moker OBITb Ha3HAY€H COTPYIHUK
VYupexaeHus: U3 4nciia pyKOBOSIIUX U EAArOrn4ecKuX pabOTHUKOB.

3.3. PyxoBoautens Llentpa 06s13aH:

3.3.1. ocymecTBasATh ONEPATUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. npencraBisaTe ~ uUHTEpechl  LleHTpa 1O  JOBEPEHHOCTH B
MYHUIIUMTAIBHBIX, TOCYAApPCTBEHHBIX OpraHax peruoHa, OpraHu3amusax s
peanu3aunu ueieu u 3anad Llenrpa;

3.3.3. orunThIBaThCA Iepel PykoBomureneM YUpexaeHus O pe3ylbTrarax
pabots LlenTpa;

3.3.4. BBIOJHATH WHBIE 00513aHHOCTH, IIPENYyCMOTPEHHBIE
3aKOHOJIATENILCTBOM, YCTaBOM YUPEXICHHS, JOJDKHOCTHOM WHCTPYKUHMEH U
HactostuM [losioxenuem.

3.4. PykoBoautens LlenTpa Brpase:



3.4.1. ocymiecTBIIATh paccTaHOBKY KajapoB LleHtpa, mpuemM Ha paboTy
KOTOPBIX OCYIIECTBISAETCA MPUKA30M PYKOBOJIUTENS Y UPEKICHUS;

3.4.2. 1O COIJIACOBAaHUIO C PYKOBOJAUTEIEM YUPEXKICHUS OPraHU30BBIBATH
y4eOHO- BOCHUTaTeIbHBIM Tpouiecc B LleHTpe B COOTBETCTBUU C UEISIMU U
3amadyamu L{eHTpa 1 oCyIEeCTBISITE KOHTPOJIb 32 €r0 peaan3aluei;

3.4.3. oCyIIECTBIATh MOATOTOBKY OOYYalOIIMXCS K y4acTHUIO B KOHKYypCax,
OJIMMITUAIAX, KOHPEPEHIUSAX U UHBIX MEPONPUITHUAX MO NMPODUIII0 HANpaBICHUN
nestenpHocTH LleHTpa;

3.4.4. 10 COINIACOBAaHUIO C PYKOBOJAWTENIEM YUYPEKICHHUS OCYIIECTBIATH
OpraHW3allii0 H TPOBEACHUE MEPONPHUITHH 1O TPODUII0 HaMpaBICHUN
nestenpHocTH LleHTpa;

3.4.5. ocylmecTBISATh MHBIE TTPaBa, OTHOCSIIMECS K AearenbHocTH LlenTpa u
HE TMPOTUBOpEYAIME IMEJISIM ¢ BUJAM JEATEIbHOCTU 00pa3oBaTesIbHOU
OpraHu3aluy, a TaKXKe 3akoHoaaTenbCcTBy Poccuiickon denepanuu.



Ipuioxenue Ne 5
Kk MeToau4ecKUM peKOMeHIalusAM

PexomeHnaanum 1o uCnoJIb30BAHNI0 CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus LlenTpa «Touka pocra) npu peanuszanuu NporpamMmm
€CTeCTBEHHO-HAYYHOM U TEXHOJIOTHYECKOM HANIPABJICHHOCTEN

[lepeyenb CTaHAAPTHOTO KOMIUIEKTa OOOPYJOBaHUS [JIsl OCHAICHHS
LenTpoB «Touka pocta» chopMHpOBaH C yUETOM psifia MPUHIUIIOB, B TOM YHCIIE:

[TpuHiMn npeeMCTBEHHOCTH cuUcTeM obopyaoBanus. OOopyaoBaHue s
IPOBEICHUS] YUYEHUUYECKUX MPAKTUYECKUX PadOT ABISIETCS OOLMM JJIsl ypOBHEU
OCHOBHOTO 00IIero u cpeaHero oOiiero oOpazoBaHusa. B cucrteme HarsIAHBIX
CpeACTB OOy4YeHUsS W JAEMOHCTPAIMOHHOTO OOOpYyIOBaHUSI UMEIOTCA 0Oa30BbIC
3JIEMEHTHI, OOILIME [ OCHOBHOTO OOIIEr0 M CPEeIHEro oOIero oOpa3oBaHMsL.
[Mudposas nabopatopuss W 000pyIOBaHHWE OOIIET0 HA3HAYEHHUS TO3BOJISIIOT
oOecreunBaTh JEATEILHOCTh OOYUYaIOIIMXCs KaK B OCHOBHOHM, TaKk W B cTapuiei
IIKOJIE, @ B COBOKYITHOCTHU C IU(PPOBBIMU JTAO0OPATOPUAMHU IO PU3KKE, OUOJIOTUU U
XUMHUHU — TIPAKTUYECKYIO JIESITEIbHOCTh B paMKaxX M3Y4YEHUS! €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 kimaccax Ha yriayOJeHHOM YpPOBHE.

[TpuHIMn coueTaHusi KJIACCUYECKUX M COBPEMEHHBIX CPEICTB U3MEPEHUN U
CIIOCOOOB IKCIIEPUMEHTAJILHOTO UCCIEA0BaHMs ABJIeHU. B cocTaB o0opyaoBaHus
BXOJAT KJIACCHUYECKHE CpeIcTBa M3MepeHus (Hampumep: JUHAMOMETPBHI,
CTPEJIOYHBIE aMIepMETP U BOJBTMETP) U LUpoBbIe TPHUOOPHI (HAPUMED:
nu(ppoBbIE BECHI, CEKYHIOMEDP) U AaTdyuku. CoOJ0/IeHne 3TOro MpUHIMIA UMEET
0co00€ 3HaYeHHUE IJIsl YPOBHSI OCHOBHOTO OOIIEro 00pa3oBaHus, OCKOIbKY 3/1€Ch
IMPOUCXOJUT 3HAKOMCTBO CO CIOCOOAMHM H3MepeHUs (U3MUYECKUX BEJIMYMUH,
dbopMupyeTcss MOHUMAHUE MPUHIMIIOB ACUCTBHUS aHAJIOIOBBIX H3MEPHUTENIbHBIX
npuOOpoB U OOECHeuMBAETCS TEpexo] K HCHOJb30BAaHUIO HHCTPYMEHTOB
1 poBoit TabopaTopuu.

[IpyHMn npuopUTETa YYEHMUYECKOTO OJKCIIEPUMEHTa [UIs pean3aluu
CUCTEMHO-JIEATEILHOCTHOIO NOAXO0MAa. Peanuzanus CHCTEMHO-AESATEIBHOCTHOTO
nojxoja B 0OOy4YE€HHH €CTECTBEHHOHAYYHBIM IpeAMeTaM Oa3upyercs B MEPBYIO
ouepeIb Ha BOBJICYCHHHM OOYYArOIIMXCS B MPAKTHYECKYIO JEATENBHOCTH I10
MPOBEJICHUIO HaO0IeHUH U onbITOB. [[09TOMY 3HAUMTEIbHAS YaCTh HAOIOICHUM
U ONBITOB, KOTOpPblE B TPAJAMIMOHHON METOAMKE TMpelarajuch Kak
JIEMOHCTpPALIMOHHBIE, TIEPEHECeHbl B pa3psii ydyeHuuyeckux padot. Crenyer
OTMETHUTb, YTO B HACTOSIEE BpeMsl H3ydyeHHE (PU3UKH, XUMHUM U OUOJIOTHH B
OCHOBHOM IIIKOJE€ M Ha 0Aa30BOM YypOBHE CTapIIel HIKOJIbI OPUEHTUPYETCS Ha
OCBOCHHME €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH, KOTOpO€ HAET uepe3 pa3BUTUE
CIOCOOHOCTEH ydaluxcs aHaJU3UpOBATh Pa3HOOOPA3HYIO €CTECTBEHHOHAYUHYIO
UHGOPMAIMIO U HCIOIb30BATh MOJYyYEHHbIC 3HAHUS JJI1 OOBSICHEHUS SIBICHUN U
IPOLECCOB  OKPYXAIOUIET0 MHpa; IOHUMAaTh OCOOEHHOCTH HCIIOJIb30BAHUS
METOJIOB €CTECTBO3HAHMUS JUIsl TIOJyYEHHs HAyYHBIX JIAHHBIX; MPOSBIATH
CaMOCTOATEIBHOCTh CYXJACHUI M MOHHMMATh POJIb HAYKU U TEXHOJOTMYECKUX
WHHOBAIIUN B pa3BUTHH OOILECTBA; OCO3HABATh BAXKHOCTh HAYUHBIX M CCIEAOBAHUMN



U UX CBSI3b C HAIllUM MATEPUANIbHBIM OKPYKEHHUEM U COCTOSTHUEM OKpYKarolen
cpenbl. OpUeHTaIUsl HA €CTECTBEHHOHAYYHYIO T'PAMOTHOCTD MPEANOIAracT aKIEHT
Ha METOJI0JIOTHIO0 HAYKH M HAIPSIMYIO CBSA3aHO KaK C OOIIMM YHCIIOM YUEHHYECKHUX
ONBITOB B KypcaX €CTECTBEHHBIX HAayK, TaK M HAlNpaBICHHOCTbIO HUX Ha
dbopMHpOBaHHE CaAMOCTOATENBHOCTH JIEUCTBUM TMpPHU MPOBEACHUU HAOIIO/ICHUN,
M3MEpPEHUH U UCCIIEIOBAaHNUM.

Hcnonb3oBanue CpeACcTB HAMSIAHOCTA U y4yeOHOro oOOpyJoBaHUS B
y4eOHOM TIPOIIECCE HAIMpaBJICHO HA BBIMNOJHEHUS CIEAYIONUX (YHKIUHI:
oOecrieunBarOT 0oJiee TOJHYI0 W TOYHYIO WHGOPMAIIO 00 M3ydaeMOM SIBICHUU
WU OO0BEKTE W TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO KadyecTBAa OOYyUECHUS;
MOMOTAIOT B MAKCUMaJIbHOW Mepe pa3BUTh MTO3HABATEILHBIE UHTEPECH YUALTUXCS;
MOBBIIAIOT YPOBEHb HAMVISAHOCTH W JIOCTYIHOCTH OOY4YEHHS; YBEJIUYHUBAIOT
00BEM CaMOCTOATENBHOM pabOThl y4yaluxcsi HAa YpPOKE M BHEYPOUHOU
JEATEIIBHOCTH; CO3/Ial0T YCJIOBUS JJISI OPraHU3aldH MPAKTHKO-OPUEHTUPOBAHHON
MPOEKTHON M UCCIEN0BATENbCKON AEATENbHOCTH; AAl0T BO3MOYKHOCTh JOCTYITHEE
U TIyOXke packpeiTh COJEp)KaHHe y4eOHOro Marepuana, CI0COOCTBYIOT
(GbOpMHUPOBAHUIO Y yUAITUXCS MOJOKUTETHLHBIX MOTUBOB OOYUYEHHUSI.

Baxueinmen uactero ocHameHus lLlentpa «Touka pocrta» sBiseTcs
nudpoBast gabopaTopusi, MepeueHb JATYMKOB KOTOPOI MO3BOJIAET HCIOIH30BAThH
3Ty nabopaTopuio MpU H3ydeHUH (PU3MKH, XUMUU U Ouosnioruu. BBenenue B
IIKOJBHBIA SKCIEPUMEHT UU(PPOBBIX JAaTYUKOB [JIi PETUCTPALMU PA3TUUHBIX
BEJIMYMH M BO3MOXXHOCTH HCIIOJB30BaTh KOMMBIOTEP (cMapTHOH WM TUIAHIIET)
JUISL pacyeToB U OPOPMIICHUS PE3YJIbTAaTOB OMBITOB, MO3BOJISET MEPEUTH HA HOBBIM
KA4E€CTBEHHBIN YPOBEHB MMPOBEACHUSI U3MEPEHUM, YIIPOCTUB MPOLECC U3MEPEHUN U
MOBBICUB HMX TOYHOCTh. [losiBieHune 1u@POBBIX TEXHOJOTHN B J1a0OpaTOPHBIX
paboTax TMOBBIIAET WX AaKTYaJlbHOCTh U TPUBJIEKATEIHOCTh B CO3HAHUU
COBPEMEHHOI'0 IIKOJIbHUKA, YCUJIMBAET HATJIAHOCTh KaK B XOJI€ ONBITOB, TaK U
npu 00pabOTKE pe3yibTaTOB C MCIIOJIB30BAHUEM MPOTPAMMHBIX CpeAcTB. Jlis
HKCIIEPUMEHTOB MO OMOJIOTUM W XMMHH 3TO SIBJISETCS 3HAYUMBIM MEPEXO0JOM OT
KaueCTBEHHBIX HAOJIOIEHU U OMBITOB K KOJTUYECTBEHHBIM SKCIIEPUMEHTAM.

Ucnonp3oBanue 1udpoBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET MOIXOIbI
K MPOBEJICHUIO U JIEMOHCTPALIMOHHBIX, 1 YYUEHHUYECKUX OIBITOB:

Hcnonp3oBanne 1HU(POBBIX JAaTYUKOB B KAueCTBE H3MEPHUTEIBHBIX
WHCTPYMEHTOB H3MEHSIET TOJAXOAbl K TIPOBEACHUIO TMPAMBIX H3MEpPEHUMN
(bU3HYECKUX BEJIUYHUH.

TpaauimoHHO B KauecTBE CPEACTB  H3MEPEHUsS  HCMOJIb30BAJIUCH
MPOCTEHIIINE HWHCTPYMEHTHI (phIYaXXHBIE BEChl W Pa3HOBECHI, MEH3YpKa,
JTMHAMOMETP, TEPMOMETP) U CTPEJIOYHBIC MPUOOPHI (aMIIEPMETP U BOJIBTMETD).

Hcnonb3oBanre mupoBBIX JATUUKOB IMO3BOJISIET HA COBEPIIECHHO JIPYyroM
KAaYeCTBEHHOM YPOBHE IPOM3BOJUTH U3MEPEHUSI BPEMEHHU, PACCTOSIHUS, UMETHh
BO3MOXKHOCTh PETHCTPUPOBATh M HAONIOAATh W3MEHEHHE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIEPaTypa, MIEKTPUUECKOE HAMPSHKEHUE, CUjla TOKa U T. 1.

DT BO3MOXHOCTH TIO3BOJISIIOT, HAIPUMEP, HA YpOKax (PU3WKH C BBICOKOM
TOYHOCTBIO U3BMEPUTh MTHOBEHHYIO CKOPOCTH T€JIa, IBUKYIIETOCsS HEPAaBHOMEPHO,
HAOJIIOMAaTh B JUHAMUKE MPOIIECC AICKTPOMATrHUTHOW WHIYKIIMW, BOSHUKHOBEHUE



U W3MEHEHHE WHIYKIIMOHHOTO TOKa, HCCIEAOBAaTh M3MEHEHHE TeMIlepaTyphl ¢
TEYEHUEM BPEMEHU B IIPOLIECCE YCTAHOBJICHUSI TETJIOBOTO PaBHOBECHS U T.]I.

Ha ypokax 6uosioruu nosiBisieTcs BO3MOKHOCTh TOJIYYUTh KOJTUYECTBEHHBIE
JAHHBIE TIPU TPOBEJCHUM OIBITOB, HANPUMEpP: MPHU OMNpeneseHuu (PaKTOpoB,
BIIUSIIOIIUX HA CKOPOCTh Tpoliecca (OTOCUHTE3a, ITPU U3YUEHUH JIBIXaHUSI KOpHEH
U JIUCTHEB, MPU UCCIICIOBAHUM YCIOBUM MPOPACTAHUS CEMSIH U T. .

Ha ypokax XxuMuu Ha KOJMYECTBEHHBIM YPOBEHb MEPEXOJAT MPAKTUUECKUE
paboTHI MO M3YyYEHUIO MPOIIecca IIEKTPOIN3a, UCCIeI0OBAaHIE YK30TEPMHUECKUX U
HIOTEPMUYECKUX peaKUud, TeroBoro 3ddexra ropenus tormsa u T. 1. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEACTB MOJO00HBIE M3MEPEHUs
BBITIOJTHUTh HEBO3MOXHO. O1HaKO, TIpHU mepexojie Ha 1udpoByro 1abopaTopuio B
TEMaTHYEeCKOM IUJIAHUPOBAHUH HEOOXOAMMO MPEIyCMOTPETh JOTOJHUTEIHHOE
BpeMs i1 00ydeHus paboTe ¢ JaT4MKaMu, BKIIIOYasi COOPKY 3KCIEPUMEHTATbHOM
YCTAaHOBKHU C JaTYMKAMU, CHITHE TTOKa3aHUM ¢ KpaHa KOMIIbIOTEpa, OINpeesieHre
IIOrPENTHOCTEN U3MEPEHUN.

Hust paboTbl ¢ 1UUEGPOBBIMH JaTYMKAMU UCIOJIB3YETCS CIEHUAIbHOE
porpaMMHoe oOecrieueHre, YCTaHOBICHHOE Ha KOMIIBIOTEp. [ KoMMyHHUKaIUU
U(POBBIX MAaTYMKOB, 3alUCH M XpaHEHHs HH(OpMaIuuU, MOIYYEHHOM C HX
MOMOIIBIO, IIU(PPOBas JTaOOPATOPUS HUCIIOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEO0OXOIMMBIM YCTAHOBIIEHHBIM MPOTPAMMHBIM 00€CTICUEHUEM.

Hcnonp30BaHne KOMMBIOTEPHOM  (POPMBI  perucTpany  MOJyYeHHBIX
3HaYCHUH ¥ TIOCTPOEHUS TpadUKOB W3MEHSIET TOAXOABl K O(OpMIIEHHUIO
7a00paTOPHBIX U MPAKTUYECKUX PAOOT 00YUarOITUMUCS.

JlaHHbIE, TOJXYYCHHBIE TPU TMOMOIIM MHU(POBBIX AATYUKOB, BHOCATCSA B
DIIEKTPOHHBIE TAOJMIBI, YTO TMO3BOJIIET CTPOUTHh TpaduKh 3aBUCHMOCTEU
UCCIIeyeMbIX BEIMYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHMM 3THX TpaduKoB
JienaTh BBIBOJBI O XapaKTepe 3aBUCUMOCTH BEIMYUH OT BPEMEHH WM JPYTHX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE Iieiecoo0pa3Ho o0ydarh MPOBOIUTH
anmpOKCUMAIINIO BEIOPaHHBIX TOUEK UTOTOBOW IpadyuuecKoil 3aBUCUMOCTBIO.

OTU HOBBIE BO3MOXKHOCTH IIO3BOJISIIOT ABTOMAaTU3UPOBaTh PYTHHHbBIE
OpoueAypbl  3aloJIHEHUS  TaliMll, BBINOJIHEHHE OJHOTHUIIHBIX  PACUETOB,
noctpoeHusi rpadukoB. [ludpoBas (oroxkamepa mosBosser choTtorpadupoBath
COOpaHHYI0 JKCIIEPUMEHTAILHYI0 YCTAaHOBKY M TPUKPENHTh (GoTorpaduio B
ANEKTPOHHBIN oTueT. TakuM 00pa3oM, OCYHIECTBISETCS MEePeXo] K 0OPOPMIIEHUIO
DJIGKTPOHHOTO OTYeTa O TMPOJEITAHHOM OKCIEPUMEHTe, MPOSKTHOW WIIN
HCCIIeI0OBATEIBLCKOM paboTe.

B0O3MOXXHOCTP  WCTONB30BAaHUS  BUACOHAONIONEHUS 332  IPOIECCOM
BBINIOJIHEHUS TPAKTUYECKUX padboT oOyYaroHmIMMHUCS HU3MEHSET MOJIXOJbl K
OLICHMBAHUIO PaldoT.

DONEeKTPOHHBIA OTYET O TPOJCTAHHOW MPAKTUUECKOW paboTe MOXKeT
COIIPOBOXK/IATHCSA MPUKPEIJICHHON (oTorpadueit, KoTopasi Mo3BOJISIET OLICHUBATH
IPaBWJIBHOCTh COOPAaHHOM AKCIEPUMEHTAIbHOM YCTaHOBKH, Ooyiee IOJHO
ONpENENsATh MOJHOTY M  NPAaBWIBHOCTb  IPOJEIAHHOTO  HCCIIETOBAHMS,
aHaAJIM3UPOBATh JOCTOBEPHOCTh MPEACTABICHHBIX SKCIEPUMEHTAIBHBIX JTaHHBIX.
[Ipy OJHOBpPEMEHHOM BBINOJHEHUU PA3HBIMU TPyHIaMH OOYYaOIIUXCS Pa3HbBIX



UCCIIEJIOBATENBCKUX PabOT 11e7eco00pa3HO HCIIONIb30BaTh BUJCO3AMMHUCHh BCETO
Xofa pabor. B 3TOM cilydae OIICHMBAThCS MOTYT HE TOJBKO IMPEIMETHBIC
pe3yNbTaThl, CBS3aHHBIC C MPOBEICHHWEM KOHKPETHOTO OJKCIEPUMEHTa, HO H
KOMMYHHKATHBHBICE ¥  PETYJSITHBHBIC JICWCTBUA: IUTAHUPOBAaHHWE PaOOTHI,
OTCJIC)KMBAaHUE XoJa paboThl, KOppeKIHs TulaHa paboThl, KOMMYHHKAIUS B
COBMECTHOU IEeSATEIbHOCTH, HAIWYKE (WM OTCYTCTBHE) KOH(IUKTOB M CIOCOOBI
WX pEIIeHUsI.

Hcnonp3oBanue 1udpoBbIX 1ab0paToOpuil CYIMECTBEHHO PACIIUPSET CHEKTP
BO3MOXHBIX OIIBITOB W WCCICIOBAaHUN, OCOOCHHO 3TO KacaeTcsi W3ydeHUs
OMOJIOTUM ¥ XUMUH.

Pacmipenmne cmekTpa BO3MOMKHOCTEH MOYKHO TMPOMJUTIOCTPUPOBATH Ha
npuMepe U3YYCHHUS DJICKTPOMATHUTHOW WHIYKIMH B Kypce ¢usuku. [lpu
WCIIOJIB30BaHUU CTPEJIOYHOTO aMIepMETpa TPATUIIMOHHO HAOMIOAAI0T UL (DAKT
BO3HUKHOBEHUS HMHIYKIIMOHHOTO TOKa B TIPOBOJAHWKE W W3MEHEHHE €ro
HaTpaBJICHUS MPU U3MEHEHUH CKOPOCTH BHECEHHUS MarHUTA WIH €T0 MOJSIPHOCTH.
Hcnonp3oBanue MUQPPOBOTO JaTYMKA TO3BOJSET MOMYIUTh ociuiorpammy 3/C
WHIYKIIUYA, BO3HUKAIOMIEH B KaTyIIKe, MPH IPOJIETE 4Yepe3 Hee MarHura. ITo
MO3BOJIICT CPAaBHHUBATh 3HA4YCHHUA MakcuMainbHBIX OJIC mpu mposiere depes
KaTylmKy MarHuTa C pa3HbBIMH CKOPOCTSIMH W C pa3HOH IMOJIAPHOCTHIO,
aHAJIM3UPOBATh BU]I MOJTy4YeHHOU 3aBHCHMOCTH, KOHCTPYHPOBATh
AKCIIEPUMEHTAIBHBIC 33/1a9H 10 U3YYCHUIO 3JICKTPOMATHUTHON HHTYKITHH.

[udposas maboparopusi MO3BOJSET OPraHMU30BaTh MPOEKTHYIO M Y4eOHO-
HCCJICIOBATEILCKYIO JICSITEIIBHOCTD IIKOJIBHMKOB KaK B paMKaX YPOKOB, TaK W BO
BHEYPOUYHOU AesTebHOCTH. Hanmume pa3sHoOoOpa3HbIX MU(PPOBBIX MTaTYUKOB JaET
BO3MOXHOCTh IPOBOJIUTH CaMble pa3HOOOpa3HbIE HCCISIOBaHUS, OMUPASICh Ha
WHTEpeChl o0yJarmuxcsa. B kadecTBe mpumepa MOKHO MPUBECTH HCCIICTOBAHUS
HKOJIOTUYECKON HAMpPaBIEHHOCTH TIO BBIABICHUIO (DAKTOPOB 3arps3HEHUS
OKPYXaIOIIEH Cpeibl, N3YUYECHUIO IKOJIOTHUECKOTO COCTOSHUS MOMEIIEHUN IKOJIBI,
MOYBBI, BO3/JyXa B HACEJICHHOM MyHKTe W T.a. VccremoBarenbckue paboOThI ¢
WCITIOJIb30BAaHUEM LU(PPOBBIX TaTYUKOB I€I€CO00pa3HO mpeiaraTh yqamumes 10-
11 kmaccoB B paMmkax oO0s3aTeIbHOM JUIsi HUX TPOEKTHOM JESTENIbHOCTH.
BrllloiHEHHE TakMX MPOEKTOB SIBISIETCSA OCHOBAHHMEM ISl OIEHKH HE TOJBKO
ypoBHSI CHOPMHUPOBAHHOCTH TPEIMETHBIX pEe3yJIbTaTOB, HO HUTOTOBOW OIICHKU
JOCTIDKCHHUSI METapeIMETHBIX PE3yNbTaTOB OOyYEHHS: KOMMYHHKATHBHBIX
(KOTOpBIEC OIIEHUBAIOTCS KaK B IMPOIECCE MPOBEICHUS paOOTHI, TaK U B MPOIECCe
3aIUATHI MPOCKTA WM UCCICAOBAHNS) U PETYISITUBHBIX (KOTOPBIC OI[CHUBAIOTCS B
MPOIIECCE BHITIOTHEHUS MMPOEKTA).

OcHamenue uis u3ydeHus: (PU3MKK MPENCTaBICHO B BUAC OOOPYIOBaHUS
JUTSL IGMOHCTPAITMOHHBIX OMBITOB W O0OOPYIOBAaHUS I JaOOpPaTOPHBIX padoOT U
YYCHMUYECKHX OIBITOB, BKIIOYas OOIIYI0 IS €CTECTBEHHOHAYYHOTO IIMKJIA
mudpoByro abopatopuio, a Takxke mudpoByro jabopatoputo mo (usmke (Kax
JOTIOJTHUTENIBHBIN AIIEMEHT JIJIsl YTITYOJICHHOTO U3yueHUs (PU3UKH).

JlemoHCTpanmoHHoe  oOOpyJOoBaHME  OOecmeunBacT  BO3MOXKHOCTH
HAOMIOICHNST OOJIBPIIMHCTBA W3Y4YaeMBIX SIBICHWUH, MPOIECCOB M 3aKOHOB. JTO
BO3MOXKHO TIpH OMNTHMAJILHOM COYETAHWU AHAJIOTOBBIX WM IHQPOBBIX CPEICTB



HAOJTFOICHMS, aHATIN3a U3MEpUTENbHOU nHpopMaruu. Tak, HanpuMmep, IS Kypca
(GU3UKKM OCHOBHOW IIKOJIBI €CTh BO3MOXKHOCTh JEMOHCTpAllMU KIJIACCUYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TMajeHue Tean B TpyOke HeroToHa,
JEMOHCTpalusl JEHCTBUS aTMOC(EpHOro AaBiieHus, 3akoHa [lackains, u3MeHeHus
o0beMa Tel MpU HarpeBaHUM (OXJIAXKIACHUH), MPUTSHKEHUST MOJIeKyn U T.1. Habop
0 AJIEKTPOCTATUKE JAET BO3MOXKHOCTD JIEMOHCTPAIMK 3JIEKTPU3aLUU TeJl, 3aKOHA
COXpaHEeHUs 3aps/a, JJUHUA HAMPSXKEHHOCTH 3JIEKTPUUYECKOTO TOJIA U T.JI. ¥ MOXKET
UCIIOJIB30BaThCA KaK 8 KJacce MPU U3YYEHUHU AJIEKTPOMArHUTHBIX SBJICHUH, TaK U
B 10 Ky1acce npu U3y4eHUH SJIEKTPOCTATHUKMU.

[Ipu mpoBeneHWUM MEMOHCTPAIIMOHHBIX OMBITOB JOJDKHBI COOJIFOIATHCS
TpeOOBaHUSI K HUX HAIJAJHOCTA (SICHas W TOHSTHAs TOCTAHOBKA OIBITA),
BUJIUMOCTH JJISi BCEX YydYalluxcs Kiacca (MpU HaJIUYUMU MEJIKUX JieTaliel
UCIIOJIB3YETCS HX YBEJIMYEHHOE M300pakKeHUWEe Mpu MOMOIIM BeO-KaMepbl),
AMOIMOHAJIBHOCTU U, 1O BO3MOXHOCTH, 3aHUMATEIbHOCTU (IEMOHCTPAIMOHHBIN
OMBIT JTOJDKEH BBI3bIBATH MHTEPEC yYaIIUXCsl, CO3AaBaTh MOTUBALIMIO K U3YUEHUIO
npeaMera) M yoenuTenbHOCTH (TOKas3biBaTh TOT 3(P(HEKT, Ha JIEMOHCTPAIUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

Opnako peanu3anusi JEATEIbHOCTHOTO TMOJX0Ja B OOydYeHHH (PU3UKe
MEPEHOCUT AaKIEHT C JEMOHCTPAIMOHHOTO J3KCIEPUMEHTa Ha YYEHHYECKUHU.
Hanpumep, 1o MexaHHKE HCCIEAOBAHWE KUHEMATHYECKUX 3aKOHOMEPHOCTEM,
3aKOHOB JUHAMHKH, KOJIEOATEIbHbIX JIBHKEHUU IEPEHECEHO B YUYCHHUYECKUU
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBanus. llpu wusyuenun
AIEKTPOJUHAMUKH JabopaTopHOEe OOOpYJOBaHUE IIO3BOJSIET MCCIEAOBaTh HE
TOJIBKO 3aKOHbl TOCTOSIHHOTO TOKa, HO C HCIOJIb30BAaHUEM KOMIIBIOTEPHOIO
ocuuyiorpaga Mo3BOJISIET MPOHAOII0IaTh U UCCIENOBATH 3JEKTPUUYECKUE LENU
NEPEMEHHOr0 TOKa, OJOK JMOJOB IO3BOJSET UCCIENI0BAaTh BOJbTaMIIEPHBIC
XapaKTEePUCTUKU JuoAa. [Ipw m3ydeHuM ONTHKU J1abopaTopHOE O0O0pYI0BaHUE
MO3BOJIAET HM3YYUTh 3aKOHBI T€OMETPUYECKON ONTUKH (IPEIOMJIEHUE CBETa B
MOJIYIWJIMHJIPE U MOTyYeHUE U300paKEeHUS B JIMH3aX) U MPOHAOIIOAaTh OCHOBHBIE
SBJICHUS BOJIHOBOM ONTHKK (MHTEphEpeHIs W TMOJspu3aius), HUCCIeI0BaTh
nudpakiuio cBeta (IudpakIiMoOHHAs pEIIeTKa).

B cooTBercTBUM C TIpeAMETHBIMU pe3yjbTaTaMu OOy4YeHUs (PU3UKe
o0opyaoBaHUE ISl YICHUYECKUX OTBITOB O0SCIIEYMBAET MPOBEACHUE CIACTYIOMINUX
TUIMOB PpalOT, CrPYIIUPOBAHHBIX IO BUJAM JIESITEIHHOCTH, HE3aBUCHUMO OT MX
TEMaTUYECKON MPUHAITICKHOCTH:

1. IlpoBenenue NpSIMBIX H3MEPEHUM (HUBMUECKUX BEJIMYUH (M3MEpPEHHE
Macchl, OOBEMa IKUJIKOCTH, TEMIIEPATyphl KUIKOCTH, CHJIbI, CHJIBI TOKa,
HaIpPsHKEHUS ) C UCTIO0Ib30BAHUEM aHAJIOTOBBIX U U(POBBIX TPHUOOPOB.

2. IlpoBepka 3ajaHHBIX TPEANONOKEHUN (MIPpsMble U3MEpPEeHUsT (HU3NUECKUX
BEJIMYMH W CPaBHEHHE 3a/IaHHBIX COOTHOIICHUM Mexay Humu). Hampumep:
MpPOBEpKa YCJIOBHWM IUIaBaHWs TEJ, YCJIOBHM paBHOBECHUS pbluara U OJIOKOB,
3aKOHOMEPHOCTEH  MOCJIEIOBATEIbBHOTO M MapajUIeIbHOTO  COCIUHEHUS
MPOBOJHUKOB U T. 1.

3. PacyeT o noJy4eHHBIM pe3yJibTaTaM MPsIMbIX U3MEPEHHI 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe n3Mmepenus (B 10-11 kmaccax).



Hanpumep: yckopeHue Ttena MpH PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHE
CBOOOJTHOTO TMAJECHUS, KECTKOCTh MPY>KUHBI, KOAPPUIIUEHT TPEHUS CKOJBKEHUS,
MexaHu4eckas paboTa U MOIIIHOCTb U T. 1.

4. HabGmroieHue sIBICHUN M TOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE)
no oOHapyXeHu0 (aKTOpOB, BIUSIONIMX Ha MPOTEKAHWE JAHHBIX SIBJICHUU.
Hampumep: npsiMonuHeHOE paclipoCTpaHEHUE CBETa, TMCIIEPCHS CBETA; U3yUCHUE
CBOMCTB U300pa’KE€HHUS B IJIOCKOM 3€pKajie u T. II.

5. UccnenoBanue 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMYMUHBI OT APYTOH C
IPECTaBICHUEM pEe3yJbTaTOB B BUE rpaduka M pacyeTa MCKOMOTO MapaMerpa.
Hanpumep: 3aBUCMMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHHU
JIBUKCHUSI T€Ja; CHJIbl TPEHHSI CKOJBXEHHUS OT CHJIBI HOPMAaJbHOTO JaBJICHMS,
KaduecTBa OOpabOOTKM MOBEPXHOCTEM TEd W HE3aBUCUMOCTU CHUJIbI TPEHUS OT
TUTOMIAIA CONPUKOCHOBEHUS TEIl; CHJIBI YIPYTOCTH OT Y/UIMHEHUS MPYKHUHBI;
BBITAIKMBAIONIEH CUJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Teja, OT IIIyOUHBI, HA KOTOPYIO
MOTPY>KEHO TEJO U T.1I.

JIaGoparopHoe o0opyoBaHue oOecrnieunBaeT CaMOCTOSATEIbHBIH
YUYEHMUECKHI OSKCIEPUMEHT, KOTOPBI MOXET HMETh pazludyHbie (HOPMBIL:
(bpoHTaNBHBIN IKCTIEpUMEHT ((POHTATBHBIE OMBITHI U JIA0OpATOPHBIE PAOOTHI),
paboThl  NpPaKTHKyMa, Y4eOHO-UCCIIEOBATEIbCKUE pabOThl U MPOEKTHI
IKCMEPUMEHTAIBHOTO Xapakrepa. [Ipm 3TOM HOPMATHBHO-00SI3aTEIBHBIM BHE
3aBUCUMOCTH OT YPOBHSI H3y4yeHUs (Pu3MKH (0a30BBIA WM YIIIyOJICHHBIH) W
oOpa3zoBaTeIbHON MporpaMMbl (OCHOBHAsT WJIM CPEAHsSs IIKOJA) SBISETCS
(bpoHTaNBHEII 3KcTIepuMeHT. IMEHHO TocpencTBOM (GPOHTATHLHOTO SKCTIEPUMEHTA
JIOCTUTAIOTCSl TPEAMETHBIE pEe3yNbTaThl SKCIEPUMEHTAIBFHOTO XapakTepa, a
yUYaIIUMHCSI OCBAaWBAIOTCS CIIOCOOBI JIEHCTBUH, COOTBETCTBYIOIIUE YKa3aHHBIM
BBIIIIE TISITH TUITaM paboT. JlabopaTopHBI PaKTUKYM I1eJIecO00pa3eH TOJIbKO MpHU
yIIyOJIEeHHOM YPOBHE M3YUEHHUS MPEAMETA.

OnTuManbHbIM  JUIsL  JOCTHXKEHHS LieJiell mpoBeneHuss (pOHTAIbHOIO
HKCIIEPUMEHTA SBJSETCS IMpeACTaBiIeHHEe JabopaTOpHOTO O0OpYyIOBaHUS U
MaTepuajoB B BUAE TEMATUYECKUX KOMILIEKTOB IO MEXaHHUKE, MOJEKYJISIpHOU
¢busnke, >MEKTpUUECTBY U onTHKe. VCrosib30BaHHE TEMaTUYECKUX KOMILJIEKTOB
CIOCOOCTBYET (OPMHUPOBAHUIO TAKOTO BAXHEHIIETO YyMEHHS, KakK To100p
ydammmucs 00OpyZOBaHHS B COOTBETCTBUM C IIEJIBI0 HCCIEIOBAaHHS U3
U30BITOYHON HOMEHKIATYPHI MPEATOKEHHOTO KOMILJICKTA; MO3BOJISIET TTPOBOAUTH
IKCMIEPUMEHTATBHYI0 paboTy Ha JI0O0OM J3Tame ypokKa; YMEHBIIAeT TPYAOBHIC
3aTpaThl YYHTENs TpU TIOATOTOBKE K YpOKaMm, TIOCKOJIbKY HE Tpelyercs
NEPEKOMIIOHOBKA 000PY0BaHUS B COOTBETCTBHHU C 33/1a4aMU KOHKPETHOTO YpOKa.

[Ipy mnaHMpOBaHMM MPAKTHUYECKUX pabOT BaXXHO HMETh B BHIY, YTO
IpeIMEeTHbIE Pe3yJIbTaThl HKCIEPUMEHTAIBHOIO XapakTepa MOTYT ObITh OCBOEHBI
TOJILKO MIPH ONTHUMAJILHOM COYETAHUU KPAaTKOBPEMEHHBIX (DPOHTATIBHBIX OIBITOB U
OJTHOYACOBBIX JJAOOPATOPHBIX PadOT.

Baxnoe 3Hauenme wumMeer TOT (akT, YTO B COCTaB (HPOHTAIBLHOTO
000pyTIOBaHUS Hapsly C AaHAJIOTOBBIMU BXOJAT U LIU(PPOBBIE CPEACTBA U3MEPEH USl.
K HUM OTHOCATCS AIEKTPOHHBIN CEKYHIOMEpP C AaTUYMKaMU, dJIEKTPOHHBIE BECHI U



natunkd  nudpoBoit  mabopatopuu. Takum oOpa3om, TpH  TPOBEICHUU
(GpOHTANBHOTO JKCIIEPUMEHTA B OCHOBHOM IIIKOJIE YYEHHKH 3HAKOMSTCS C
AJIEKTPOHHBIMU CIIOCOOaMU U3MEPEHUHN U BBIUMCICHUH.

brox ob6opynoBanus sl yueHUYECKUX padoT no (usuke chopmMupoBaH Ha
0aze mepeuHs oOOpyIOBaHUSI [JIsi TMPOBEACHHS OCHOBHOIO TOCYJIapCTBEHHOTO
sK3ameHa 1o ¢usuke. Mcnonb3zoBanue npuOOpoB U 000pYAOBaHUS C €AUHBIMU JIJIS
BCEX  OOy4YaloIIMXCS  XapaKTepUCTUKAMHU  TO3BOJIAET  CTaHAApTU3UPOBATH
IPOLEIYPbl  BBIMOJHEHUS JKCIEPUMEHTANbHBIX 3aJaHUN Ha DSK3aMEHE U
o0ecrneunTh HaICKHYIO OLIEHKY pe3yIbTaTOB HA OCHOBAHUH SKCIIEPTHON IPOBEPKHU
OTBETOB OOywaromuxcs. [Ipy 3ToOM OCHOBaHMEM MJid BBIBOJA O MPABHIBHOCTH
IPOBENCHUSI JAHHOTO ONBITAa SBJISIOTCS PE3YJIbTATHI, MOJTYYEHHBIEC YYaIIUMUCS
MOCPECTBOM IPSIMBIX U3MEPEHUN 3a/IaHHBIX (PU3NYECKUX BEIUYHH.

HaGop nnms mnpoBeneHUssT OCHOBHOIO TOCYJApCTBEHHOIO  3K3aMeHa
obOecrieunBaeT  pa3pabOTKy  HECKOJBKUX  OJHOTHUIIHBIX  33JaHUl  IpHU
UCIOJIb30BaHUU OJMHAKOBOIO OOOpYJIOBaHUS C pPa3HbIMU XapaKTEPUCTUKAMHU.
OTOT MOJXOJ 1LEIecCO00pa3HO HCIOJIb30BAaTh M TNPHU IMPOBEIECHUU (PPOHTAIBHBIX
OINBITOB M JabopaTopHbIX paboT. Hampumep, mpu npoBeneHUH HCCIEIOBAaHUS
3aBUCUMOCTH CHJIbI TOKa OT HAINpPSDIKEHUS MOKHO BBLIEIUTH B KJIACCE TPYIIIBI,
KOTOpble OyAyT MpOBOAUTH JaHHOE MCCIEIOBAHUE, HCIOJB3YS PE3UCTOPHI C
pPa3HBIM CONPOTUBIIEHWEM, W Jamnouky. Ilo pe3ynpraTaM MOXHO CpaBHHTH
MOJIyYEHHbIE 3aBUCHMOCTH, OOCYAUTh TPAaHULbI BBINOJHEHUsA 3akoHa Oma nms
y4dacTKa IeH, ONPEAEIUTh COIPOTUBIECHUS PE3UCTOPOB.

Cnenyer OTMETUTb, YTO MpPU MPOBEACHUM (DPOHTAIBHBIX OMNBITOB U
7a00paTOpHBIX pabOT B OCHOBHOM IIKOJE TpeOyeTcs 3alucCh pPe3yJbTaTOB BCEX
OpSIMBIX  M3MEPEHUM ¢ ydeToM aOCONIOTHOM TOTPEIIHOCTU. 311eCh MpH
UCIIOJIb30BAaHUU TPAJULMOHHOTO 000pyI0oBaHUsA (MEH3YypOK, JIUHAMOMETPOB,
TEPMOMETPOB) U CTPEJIOYHBIX aMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
HOTPEIIHOCTh 1I€JIECO00pa3HO CBSA3BIBATH C LIEHOM neneHus mnpubopa, a mpu
nepexoje K UU(POBBIM HHCTpyMeHTaM (Uu(poBbIE BeChl M JATYUKH) YUUTh
paboTaTh C OMUCAHUSMU STUX MPUOOPOB, BBIIETSAS JaHHBIE 00 aOCOIOTHOU
HOTPEIIHOCTH, IUOO MpeaaraTh 3Ha4eHHe MOTPEeIIHOCTH B TEKCTE 3a/1aHu.

[Ipu mnpoBeneHWH WCCIAEAOBAHMUS 3aBUCHUMOCTEH OJHOW  (DU3UYECKOM
BEJIMYMHBI OT JPYTrod ydamiuecs JOJDKHBI OCBOUTH IOCTpPOEHHE TpaduKoB C
yKa3aHUEM a0COJIIOTHBIX MOTPEIIHOCTEN, a MPU MPOBEAECHUU pabOT HA MPOBEPKY
NPEANoIOKEHUH — yMETh CPaBHUBATH 3HAYEHMS JBYX IMPSAMBIX H3MEPEHUH C
y4eToOM a0COJIFOTHOW MOTPENIHOCTH (HAmpUMEp, MyTeM CPaBHEHUS WHTEPBAJIOB
MOJIYYCHHBIX 3HAUYeHW Ha 4YuciIoBOM ocu). llpoBenenue wu3MepeHudl u
uccienoBanuii B kypce ¢uszuku 10-11 kiaccoB AOMONHSIOTCS HMCIOIb30BAHUEM
OTHOCUTENBHBIX TMOTPEIIHOCTEH, ydalluecs MOJDKHbI HAyYHUThCS PACCUUTHIBATDH
OTHOCHUTEJbHBIE MOTPEIIHOCTH B NPOCTEHIIMX CIIydasX OPSIMbIX H3MEPEHUN W
CPaBHUBATh TOYHOCTb PA3JIMYHBIX U3MEPEHUIA.

OOpamraeM BHUMaHHE, YTO OLIEHMBaHUE JaOOPAaTOPHBIX PabOT IOJHKHO
0a3upoBaThCs, KaK U B KPHUTEPHUSAX OLICHUBAHUS SKCIEPUMEHTAIBHBIX 3a7aHUM
KUM OI'D, He Ha mnpaBWiIbHOCTH OQOpMIEHHS OT4eTa O paboTe, a Ha



MPaBUJIBHOCTH JIEUCTBUIA MO COOpPY YCTaHOBKH, TPOBEICHUIO OIBITOB, CHSTHIO
MOKa3aHUi MpubOpoB.

OcHamienue s M3y4eHHs OWOJIOTMM  TMPEJACTaBICHO KOMILUIEKTaMHU
JEMOHCTPALIMOHHBIX BJIAKHBIX MpenaparoB, repOdapueB U KOJUICKIUI MO0 pa3HbIM
TeMaM Kypca OuoJIorMH, a Takke IudpoBoi mabopatopueil s MpOBENCHUs
npakTudeckux padbot. Kpome toro, mpu u3yueHun OMOJIOTHUH MOXKET UCIIOJIb30BATh
nudpoBass jmabopaTopus MO OWONOTHM (KaK JOMOJHUTENbHBIA JJIEeMEHT s
yTIIyOJICHHOTO U3YUYEHHUSI Kypca).

B yuebHOM mporecce yuwammuecs JODKHBI MOJYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCTIPUSATHS M3Y4YaeMbIX SIBICHUN M 00BbeKTOB. OTHAKO U3ydaeMbIe
SBJICHUSI U OOBEKTHI HE BCEr/Ia MOTYT OBITh HEMOCPEICTBEHHO BOCIPOU3BEIACHBI
WU TIOKa3aHbl B y4eOHOM momelieHuu. B 3ToMm cinydae yuebHOe 000pymoBaHuE
AT BO3MOXHOCTh WX BOCIPOM3BECTH OMNOCPENOBAHO, Yepe3 KOJUICKIIHIO,
repOapHbIi JUCT, MUKPOIIpENapar, Mo/ieJb, BUACOPPArMeHT U T.1II.

Brnaxxupie mpenapartbhl MOpPENCTaBISAIOT CcOOOM HaTypaibHbie OOBEKTHI,
CMOHTHPOBAaHHbIE Ha CTEKJISHHOM TUTACTMHKE W OMYIIEHHBIE B CTEKJISHHBIM
HUWIMHAP C KOHCEPBUPYIOIIEH >KUIIKOCTHIO, JIMOO MpEJCTaBICHHbIC B IJIACTHKE.
3nech mpejiaraloTcsl TOTajJbHbIE Mpernapatrhbl, MO3BOJISIONINE H3ydaTh BHEIIHEE
CTpOEHHE OpraHu3Ma WUJU ero 4yactH, (Hanpumep: «Kopenb 6000BOro pacteHus ¢
KiyOeHbkaMuy», «['afroka»); aHaTOMUYECKUE TpernapaThl, MpeaHa3HAYCHHbIC IS
U3YYCHUS BHYTPEHHETO CTPOCHHUS OpraHW3Ma WM €ro OpraHoB (HampuMmep:
«BHyTpeHHee CTpoeHWE JATYIIKW», «BHyTpeHHee CTpOCHHE  TTHIIBDY);
Ouonornueckue TmpemnapaTthl, MAIOUIMEe TPEACTABICHHWE O CTaAuAX pPa3BUTHUS
opranu3Ma (HampuMmep: «Pa3BuTme KocTHCTOW pBIOBD», «Pa3BUTHE KypHIIBD»).
Brnaknple mpenaparbl MCHOJB3YIOTCS KaK pPa3laTOYHBIM MaTepual B TpoIiecce
JEMOHCTPAIMHA TIPU M3YYCHHH HOBOTO MaTepHasia WM B TPOIECCe BBITOJTHEHUS
MPaKTUYECKUX 3aJJaHUH, pa3paO0OTaHHBIX HA KX OCHOBE.

I'epbapun — coOpaHHe NPECCOBAHHBIX, 3aCYIICHHBIX PACTCHHM WJIA HX
yacTel MOMOTar0T M3ydaTh pacTeHHWe B KaOWHETe W y3HABaTh €ro B MPUPOJE, a
repOapuzais — HanboJiee MPOCTOM Croco0 COXpaHEHHS PACTCHUN M MX YacTel B
TEYEHUE JUIMTEIILHOTO BpeMeHU. B mepedne mnpennaraercsi CHCTEMaTHYECKUN
repOapuii (Hanpumep, «OCHOBHBIC TPYMIbI PACTCHUI») U TepOapuil mo oOmen
Owonornn  (KOTOPBIA  TO3BOJISIET  MPOWLIIOCTPUPOBATH  W3MEHUYUBOCTD,
UCKYCCTBEHHBI OTOOp, CHCTEMaTHYECKHe KaTeropud W BHI000pa30BaHHE,
JUBEPICHIMS W KOHBEPICHIMS, TOMOJIOTMYHBIE U aHAJOTHYHBIC OpTaHbI,
pYIUMEHTapHBIC OpraHbl, apoMopdo3, WauoamanTanus (QEHOTHII W TEHOTHII,
MOJINTIJIONIASI, OTHAJICHHAs THOpUAW3alNs, B3aWUMOJICHCTBHE pacTEHUH C
abnoTnyeckuMu (akTOpamH CpeJibl, B3aUMOJEHCTBUE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenpl). ['epOapHbIii MaTepuand HCHOJIB3YIOT Kak pa3gaTOUYHbBIN
MaTepuan JUIA  JIEMOHCTpAaIlMM W3Y4aeMbIX OOBEKTOB, JUISI  BBITIOJHEHUS
MPAKTUYECKUX 3aJaHUI MPHU 3aKPEIJICHUU MaTepualia WA JUArHOCTUKHA y4eOHBIX
PE3YJIBTATOB.

Takxe mTpencTaBlieHbl KOJUICKIMM — HAOOPHI MPEIMETOB WM BEIIECTB,
no00paHHBIX MO OMNpeAeNeHHBbIM mnpu3HakaM. OOBEeKTaMH HX MOTYT OBITh
pacmpaBieHHbIE W 3aCyUICHHBbIE HAacEKOMbIe, pakooOpa3Hble, pPaKOBUHBI



MOJITIOCKOB, OTJCIbHBIC YaCTH CKEJIETOB XWUBOTHBIX. B KOJUICKITUSX COYETAIOT
HaTypajbHble OOBEKTHI C UX M300paKEHUEM B BHUJIE PUCYHKOB WM MYJSDKEH —
umutanui. [lpemnoxenHsie B mnepedHe MOP(OIOTrHYECKUE KOJUIEKIMU JaroT
MPE/ICTAaBIICHHE O BHEIIHEM CTPOCHUM OPraHoOB WM HMX YacTei, MO3BOJISIOT
MPOBOJUTH CPaBHEHUSI OOBEKTOB, BBISICHATH UX OOLIME YEPThl M YEPThl pa3Idyus
(manpumep: «IIpeacraButenu OTpsSA0B HACEKOMBIX» U JIp.); 00IIeOUOIOTrHYECKUE
KOJUICKIIUM TIO3BOJISIIOT ~ BBISICHSATH B3aUMOCBSI3M B OPraHUYECKOM  MHUPE,
paccMaTpWBaTh Pa3BUTHE OPTraHU3MOB, IMPOCICIKUBATH OOMIEOMOTOTHUYECKUC
3akOHOMepHOCTH (Hampumep: «[Ipumepsl 3amMTHBIX TPHUCTOCOOJICHUNA Y
HaceKoMbIX»). Komekiuu, kak W repdapuu, HMCTHOIB3YIOT KaK pa3aaTOYHBIN
MaTepuay IS JEMOHCTPAMM M3y4aeMbIX OOBEKTOB, I  BBITIOJIHCHUS
MPAKTUYCCKUX 3aJaHUI MPHU 3aKPEIICHUU MaTeprajia WA JUArHOCTUKHA yUeOHBIX
pe3yIbTaToB.

O3HakOMJIGHHE YYalluXCd C MHUKPOCKOIMUYECKUM CTPOCHHEM IKUBBIX
OpraHU3MOB — OJHA W3 TJaBHEWIIUX 3a7a4 HayKH, MO3BOJISIIONIUX TOJIBECTH
IIKOJIbHUKOB K TMOHUMAaHHUIO €IUHCTBA opraHudeckoro mupa. [ns mpoBeneHus
7abopaTopHbIX paboT B HUQPPOBYIO JTa0OPATOPUIO BKIIOUYEH MHUKPOCKOI, a B
KOMILJIEKTE MOCY/Ibl U 000pYI0BaHUS OOIIEr0 Ha3HAYCHHSI UMEIOTCSI He00X0IUMOe
OCHAIIICHUE ISl IPOBEJICHUS J1a00paTOPHBIX PadoT.

[udpoBas  nmabopatopus  BKJIOYaeT HAbGoOp Uil  M3TOTOBIEHUS
MUKpornpenaparoB. CBexue TMpenaparbl H3TOTAaBIWBAIOT I HEMEIJICHHOTO
paccMoTpenus. K HUM OTHOCSITCS )KUAKOCTHBIE (0OBEKTHI OOBIYHO TTOMENIAIOTCS B
BOJY, a IIPernapaThl COXPAHSIOTCS B TCUCHUE HECKOJIbKHX JHEH), cyxue (Hampumep,
YaCTUIly TNTUYBETO Tiepa, IMPOCTO TOJIOKHUTh HAa TMPEAMETHOE CTEKIO W
MHUKPOCKOITUPOBATh), KUBBIC Mpenaparsl (Ma3Kkd — KaIllk >KHIKOCTH, HalpuMep
KpOBH) W BUTAJbHBIC TIpemapaThl (KOTOpPHIE WCIOJB3YIOTCS I H3y4YEHUS
MaJOKJIETOYHBIX  OOBEKTOB  (TPOCTEHIINX, KOJOHWUH  BOJOPOCIHEH), s
HaOmoieHus1 ABMKeHUsS (Tydenbku, ameOsnl). [lpurotoBiieHne MuKpoIpenapara
BbIPA0ATHIBACT Y yUaIErocs HAaBBIKM CAMOCTOSITEIbHON pa0b0Thl, aKTUBU3UPYET UX
MO3HABATENbHYIO JEATEIbHOCTh M 3HAKOMUT C TEXHUKOW W METOAMKON HAy4YHOTO
ucciaenoBanus. B mudpoByro nabopaTopuro BKIIOUYEH Takke U Habop
MUKpPOIIPENapaToB, KOTOPBIA COACPKUT MOCTOSTHHBIC TpENapaThl, JTOJIT0e BpeMs
COXPaHSIONIUECS B IPUTOTHOM JIJII MUKPOCKOTTUPOBAHMSI BUJIC.

Crnenyer OTMETHTh, YTO HapsAy C MCIOJIb30BAHHEM IEPEUYUCICHHOTO BBIIIC
y4eOHOro O0OOpyAOBaHUS BaXHYI0 pOJIb B HU3YYEHUUM OHOJIOTHUU HUTPAIOT
NPUPOAHBIC OOBCKTHI, TaK KaK B OOJBIIMHCTBE CIy4aeB TOJBKO OHHU MOTYT
o0OecreynTh HauOOJBITYI0 KOHKPETHOCTh U TIOJIHOTY 3HAaHWW y4YallIuxcs,
OMOTarT (OPMUPOBAHUIO Y HUX MPaBUIbHBIX Ouoiorndeckux 3HaHui. K takum
JKUBBIM OOBEKTAaM OTHOCST PACTCHHsI, )KHBOTHBIE >XHBOTO YTOJIKa, aKBapuyMma,
Teppapuyma. IGHEKTUBHBIM CPEJCTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTAMHU
SIBJITFOTCSI IKCKYPCUU B OMOJIOTUYECKHUE W KpaeBeTYECKHUE My3ed, OOTaHWYECKHE
cajpl, 300TApKH M OKPYXAIOIIWE IIKOJY EeCTECTBCHHbIE U WCKYCCTBEHHBIE
IPUPOJIHBIE COOOIIECTRA.

TpanuuroHHbIE OWONOTUYECKUE MYISDKA W MOJICTTM B HACTOSIIEE BPEMS
YCHENIHO  3aMEHSIOTCS  MUGPOBBIMA  00pa30BATEIBLHBIMU  PECypCaMH:



BUIcOparMeHTaMH, aHWMAIlUeH, BUPTyadbHBIMH JabopaTopusmu. [[udposbie
oOpa3oBarejbHbIE PECypCchl HE MOTYT CTaTh IMOJHOLEHHON 3aMEHON peanbHBIX
IPUPOAHBIX O0BEKTOB, HO AAIOT BO3MOXKHOCTh MTO3HAKOMUTKCS ¢ 00Jiee MUPOKUM
KpyroM  OOBEKTOB,  CO3JAIOT  NPEANOCBUIKM I  HUHTEHCU(PUKALUU
o0pa3oBaTeapbHOrO Ipollecca M 00ECIeUnBAOT HE3aMeNUTENbHYI0 00paTHYIO
CBsI3b,  KOMIIBIOTEPHYIO  BHU3yaju3alui  WH(OpManuu,  aBTOMAaTU3ALMIO
yIpaBJIeHUs] Y4EOHON e TEIHHOCTBIO U KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHamenue Ui W3YYCeHHWs]  XWUMHH  TPEJACTABICHO B BUJC
JEMOHCTPAIIMOHHOTO O0OpPYAOBaHMS, KOMIUICKTA XHMHYECKHUX PEAaKTUBOB C
HEOOXOMMMBIM O0OpPYIOBAHHEM U3 OOIIET0 KOMIUICKTa TOCYIbI U 000PYyI0BaHUS
JUTSl YYEHWYECKUX OTBITOB M KOMIUIEKTa KoJuieKimid. KpoMe Toro, mpu u3ydeHun
XUMUU HCTOJB3YyeTCs 00mas Juisl €CTeCTBEHHOHAyYHOTOo IHKIa IudpoBas
naboparopusi, a Takxke HudpoBas J1adopatopus Mo XUMUU (Kak JOMOJHUTEIbHBIN
AIIEMEHT JIJIsl YTITyOJI€HHOTO U3yUYeHUS XUMUN).

JIeMOHCTpAIMOHHBIM SKCIEPUMEHT SIBJISIETCS BaXKHOM YacThIO OOyYEHHS
XUMHUH. 37€Ch BAXXHO IMMOMHHUTbH, YTO MPHU €0 MPOBEACHUHN 00s3aTEIBHO JOTKHBI
OBITH COOJTIO/IEHBI BCE HEOOXOIUMBIE TaIIbI:

MIOCTaBKa 1IN KCIIEPUMEHTA,

OMKCaHue HEOOXOUMOTO JIJIS €T0 BBIITOJIHEHHS 000pYI0BaHMS M PEAKTHBOB,

IUTAHUPOBAHUE TIOPSJIKA MPOBEJCHUS,

OTIMCAaHWE UCXOIHBIX BEIICCTB,

MPOTHO3WPOBAHUE OKHUJIACMBIX B PEAKIMOHHONW CMeCH W3MEHCHUU W
pe3yIbTaTOB SKCIIEPUMEHTA,

OTMCaHNE W3MEHEHUH, IPOU3OIIEAIINX C BEIICCTBAMH,

(dbopMynHpOBKa BBIBOJIOB U3 DKCIIEPUMEHTA,

CO37JaHUE PHUCYHKA OJKCIIEPUMEHTATBHOW YCTAHOBKM W COCTAaBJICHHE
YPaBHEHUSI pEAKIUH.

B mporecce mpoBeneHus EMOHCTpAIMiA, y4YalllMecs OCBAMBAIOT JTarlbl
MPOBEICHUS OMBITa, MOATOMY Haubojee 3(PGEeKTUBHBIM SBISIETCS HE MPOCTOE
ONKMCAHHME OMbITa YYUTEIEM, a HCIOJIb30BaHUE dBpUCTHYEeCcKOil Oecenpl. [lpum
peanu3auy Takoro CIieHapus J1a)Ke HEe OY€Hb CJIIOKHBIN OIBIT 3aHUMAET JIOBOJILHO
MHOTO BpPEMEHH, HO CJIEIOBaHHE €My TO3BOJIIET OOECIeYUTh IMOHWMAaHUE
OOyYarOIIMMHUCST TPUEMOB HAyYHOTO TO3HAHUS M WCIIOJNB30BAHUE HX YXKE B
CaMOCTOSATEILHON JIEATETLHOCTH B IPOIECCe YUCHHUYECKOTo 3KcmepuMmeHTa. Ha
HAaYaJIbHOM JTamne u3y4YeHus XuMmuHu (B 8-9 Kkiaccax) MMEHHO TaKOW ITOAXOJ
MO3BOJISCT  JOCTHYh  MAaKCUMadbHOW  3((EKTUBHOCTH  OT  TPOBEICHUS
7a00paTOPHBIX M TMPAKTHYECKHX paldOT, a Takke cPopMUpOBaTh y ydYaIIUXCS
OTBETCTBEHHOE OTHOILIEHUE K SKCIIEPUMEHTY.

[Ipu onEeHMBaHMU YYEHUYECKUX MPAKTUYECKUX padboT 1enecoo0pa3Ho
YUUTHIBATH MOJXOJIbI, UCIIONB3YIONINE B JK3aMEHAIIMOHHBIX Marepuanax. Tak, B
HACTOSIIIEe BpeMs MpeaiaraeTcs AKCIIEPUMEHTATBHOE 3aJlaHue,
npeaycMaTpuBaromee BHIOOP JBYX BEHIECTB M3 TISITH TNPEIJIOKEHHBIX U
MIPOBEICHUE C HUMH PEAKINN, OTPAKAIOIINX XUMHUECKIE CBOWCTBA YKA3aHHOTO B
yciioBud 3afanus BemniecTBa. OTnieHUBaHNUE WIET HA OCHOBAHWU OTYETA YUYCHHKA O
npoJieIaHHOW paboTe (ypaBHEHHUS pEaKIMii, BBIBOABI O HAONIOJACHUSIX) M Ha



OCHOBAaHUHM TPSIMOTO HaOMIOACHUSA 3a JCHCTBUSAMH Y4YCHHKA IO MPOBEICHHUIO
onbITOB. ITpu 3TOM BBIAEISIOTCS ATAIbl 0TOOpA BEIIECTB M CMEIINBAHUS BEIIECTB
B COOTBETCTBHUH C ITYHKTaMH MHCTPYKIIMH K padoTe.

BaxxHeiimuM HarpaBieHHEM KaK JeMOHCTPAIMOHHOTO, TaK M YY€HUYECKOTO
IKCIIEPUMEHTA JIOJDKHO CTaTh MCIOJB30BaHME IU(PPOBON J1aOOpaTOpUH, KOTOpas
MO3BOJISIET OPraHW30BaTh XMMHUYECKUH SKCIIEPUMEHT Ha NMPUHIHUIHAIBLHO HOBOM
YPOBHE, IEPEHTH OT Ka4eCTBEHHOM! OLIEHKU HAOII0JaeMbIX SIBJICHUN K CHCTEMHOMY
aHalM3y KOJUYECTBEHHBIX XapakTepucTuk. [Ipm pabore ¢ matumkamu 1nudpoBoi
naboparopun oOecreunBaeTCs aBTOMAaTU3UPOBAaHHBIA cOOp U 00pabOTKa JaHHBIX,
XOJl IKCIEPUMEHTa MOXKET OTOOpaxaTbCcsi B BUAE TIpaUKOB WM TMOKa3aHUUN
npuOOpOB, a Pe3yNbTaThl HIKCIIEPUMEHTOB MOTYT COXPAHATHCS JUIUTEIHLHOE BPEMSL.
Haubonee axTyanpHBIM [ XUMHH SIBISIETCS TEPEXOJ K KOJIHMYECTBEHHBIM
XapaKTepUCTHKaM, KOTOPBIA  MOXXHO  TIPOWLIIOCTPHPOBATH  CIEIYIOIIUMHU
npUMepamMH: M3ydyeHUE CTPOEHHUs IJIaMeHH, ompeneieHue pH B pasHbIx cpepax,
ONpEeNeNICHNEe CKOPOCTU pEaKUud, W3yYeHHE BIHUSHHUA KOHLIEHTPALUU U
TEMIEPATYpPbl HA CKOPOCTh PEAKIINH.

[u¢posas nabopaTopusi NO3BOJISET PEATU30BATH MEXIPEAMETHBIE CBS3H C
OPYyTMMHM  TOpeIMeTaMH  €CTeCTBEHHOHAayYHOTO IMKJIA, TOCKOJbKY  JaeT
BO3MOXKHOCTb ~ BBINIOJIHATH MHTETPUPOBAHHbIE YYEOHbIE HCCIENOBAaHUS IO
€CTECTBEHHBIM HayKaM, I[PUMEHATh M OCBauBaThb D3JEMEHTbl CTATUCTUKU U
UHGOPMAITMOHHBIE TEXHOJIOTHUH.



MNPUMEPHbIN NEPEYEHD

Ipuiaoxenue Ne 6

K MeToanuyecKuM peKoMeHAalusAM

OBOPYJIOBAHUSA, PACXOIHBIX MATEPHUAJIOB, CPEJACTB OBYYEHHUSA U BOCIIUTAHUSA /151 CO3JAHUA U
OBECHEYEHUSA ®YHKIIMOHUPOBAHUS HEHTPOB OBPA3BOBAHUA ECTECTBEHHO-HAYYHOHU "
TEXHOJIOTUYECKON HAIIPABJJEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3ALIUAX,

CTAHJAPTHBIA KOMILJIEKT

PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJJAX

TABJIMLIA Nel

HaumenoBanue
000opy1oBaHust

KpaTKne NPUMEPHBLIE TEXHUYECCKHE XaPAKTCPUCTUKH

Kosm4ecTBO eqUHUIL /151
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISTIOLMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KosmmvecTBo equHNI 1UIsK
001Ie00pa3oBaTeIbHbBIX
OpraHu3aNuii, ABJISTIOIIUXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
H3M.

ECTeCTBeHHOHay‘lHaﬂ HAINPpaBJCHHOCTD

l.

Oo0uree odopynoBanme (pusnka, XumMusi, 0MOJIOTUs1)

1.1.

[udposas
naboparopus

yueHunueckas (pusuka,
XUMHUS, OUOJIOTHS)

[ndpoBoii AATYUK ITEKTPOIPOBOAHOCTU

[Mudposoit natunk pH

[{udpoBoii JATYNK TOTOKEHUS

[Mu¢poBoit JaTunK TemMIepaTypsl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnorpadpuueckuil 1aTInK

Beckl anexktponnsie yueousie 200 r

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

MuxkponpenapaTsl (HaO0Op)

CoenuHuTenbHbIE IPOBOJA, IPOrPaMMHOE 00ECIIEYEHHE, METOAUYECKHUE
yKa3aHus

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




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

dusnke

KOMIUIEKT  COIYTCTBYIOIIIUX
DJIEKTPOAMHAMUKE

KOMIUIEKT COIYTCTBYIOUIMX JIEMEHTOB JJISl OIIBITOB 110 ONTHKE

3JICMCHTOB JJIA OIIBITOB

1o

1.2.

Kommiekt mocynsl u
000pyI0BaHUS VTS
YUECHUUYECKUX  OIBITOB
(pu3mka, XUMUS,
OuoIorus).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka /Ui COKUTaHUs BEIIECTB

Crynka dapdopoBasi ¢ TECTHKOM

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

[Tpubop 11 nosydeHus razoB

CnuproBka

I'oprouee i ciUPTOBOK

@unpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTeksiHHAas (C pe3MHOBBIM HAKOHEUHUKOM)
Yarmeuka /7151 BRITApUBaHUS (BBITAPUTEIbHAS YaIlIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBIN)

Boponka crexisinHast (Manas)

Crakan crexsHHbIH (100 M)

["a3ooTBOTHAs TPyOKa

3 mr.

2 IIT.

BHOJIOI'UA

2.1.

Kommekt
MpernaparoB
JEMOHCTPALIMOHHBIN

BJIaXXHBIX

Ha3HAa4YCeHHUE: JIEMOHCTPAIIMOHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETUYHASA KPBIIIKA: HATMIUC,
KpEIUICHUE IKCIIOHATA: HAINYHE,
KOHCEPBHPYIOIIEe BEIIECTBO: HAJIHMYHE,
HaKJICiiKa ¢ HAMMECHOBAHUEM: HAJIYHE.

1 mrT.

1 .




KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
HaumenoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHe XapaKTePUCTHKH
o0opyaoBaHus SIBJISIOIIMX CSI
MaJIOKOMILIEKTHBIMH, e/l

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

He MeHee 10 mpenapaToB U3 NPUBEJECHHOTO HUXKE CIIHUCKA:
Bnaxxusrii npemapar "be33yoka"

Bnaxuslii npenapar "'agoka”

Brnaxxusiii npenapat "BHyTpeHHEe cTpoeHHe OpIOXOHOTOr0 MOJUTIOCKA"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl'”

Brnaxxsslil npenapar "BHyTpeHHee cTpoeHue JIArymKu”

Bnaxwnslii npenapar "BHyTpeHHee cTpoeHne nTHIb"

Brnaxusiit npenapar "BuyTpenHee cTpoeHue poiObr"”

Bnaxuslit npenapar "Kapacp"

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

Brnaxusiii npenapar "Hepenna"

Bnaxwuslii npenapar "Pa3zButue KOCTUCTOM pbIObI"

Brnaxnsiil npenapar "Pa3zsurne Kypuusl"

Bnaxusiit npenapar "Cundomenyza”

Brnaxssiit npenapar "Tputon"

Bnaxxusrit npenapar "Yepenaxa 6onotHas"

Bnaxxnsit npenapar "Yx"

Bnaxusiit npenapar "Amepuna”

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

OCHOBA JJIs1 KpeIUIeHUs: repOapHbIil JIUCT,

CIIMCOK JKCIIOHATOB: HAJIM4NeE

He MeHee § repOapuieB W3 MPHUBEICHHOIO HIDKE crucka: HasHadenwe:
JEMOHCTPALIMOHHOE,

OCHOBA JIJIs1 KpeTJICHUsI: TepOapHBIi JIUCT, I mr. I mrr.
CIIMCOK 2KCIIOHATOB: HAJIM4YNE

He MeHee § repOapHeB U3 MPUBEIEHHOTO HUXKE CIIHCKA:
['epOapuii "JlepeBbs 1 KyCTapHUKH"

['epGapwmit "{ukopactymue pacterus"

I"'epOapuii "KopmoBsie pactenus"

Kommnektr repbOapuen
JEMOHCTPALIMOHHBII




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

I'epbapuii "KynbTypHble pacTeHus"
['epbapuii "JlekapcTBeHHbIE pacTeHUS"

poap P p
I'epGapuit "MenonocHsie pacteHus"
I'epGapwuii "Mopdosorus pacreHmit"
['epbapuii "OcHOBHBIE IPYMIIBI pacTeHUI"
['epbapuit "Pactutenbubie coolmiecTa"
['epGapuit "CenbCKOX035HICTBEHHBIE pacTeHUS "
I'epGapuii "SAnoButsie pacTeHUs"
I'epGapwuii K Kypcy OCHOB 10 001IeH OnoIoTHN

2.3.

KoMmiaekT KomneKmuu
JEMOHCTPALIMOHHBIN
(mo  pa3HBIM  TeMaM
Kypca OHOJIOTHH )

Haznauenwue: 1eMOHCTpaIIMOHHOE,

OCHOBA JIJIsl KPEIJICHUS: HAJTMYIHeE,

HAKJICHKU C HAMMEHOBAaHUEM: HATUYHE

He MeHee 10 KoJUIeKIuii U3 MPUBEJACHHOTO HIKE CITHUCKA!
Komnekuus "I"oniocemeHHblE pacTeHUS"
Komneknus "O6urtaTenu Mopckoro qHa'"
Konnekuus "Ilaneonronornyeckas”
Komneknus "llpencraButenu OTpsIOB
HAaCEKOMBIX: HE MeHee 4

Konnekuus "IIpuMeps! 3aUTHBIX MPUCTIOCOOIEHUHN Y HACEKOMBIX"
Komnexkuuss  "IlpucnocoOuTenbHble W3MEHEHHS B KOHEYHOCTSIX
HAaCEKOMBIX"

Komnekuus "Pa3BuTre HaCEKOMBIX ¢ HENIOJIHBIM IIpEBpalcHUEM"
Komneknus "Pa3zBuTue HaCEKOMBIX C MOJIHBIM MpeBpalieHueM"
Komnexnug "Pa3surue nmeHuns"”
Kosueknus "Pa3surue 6a00uku”
Komnexnus "PakoBUHEBI MOJIJIFOCKOB'
Kosexmnus "CemeiictBa 0a6ouex"
Konnekuus "CemeiicTBa )xyKoB"
Komnexnus "Cemena u mioas!"
Komnekuus "®opma coXpaHHOCTH MCKOMAEMbIX PACTEHUH U )KMBOTHBIX "

HACeKOMBIX" KOJIMYECTBO

1 .

1 .




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

Habop mnaneonronornueckux Haxonok '"IIpoucxoxneHue dvemoseka'
KOJIMYECTBO MOJEIIEN: He McHee 14

XUMUA

3.1.

JeMoHCTpaimoHHOE
obopynoBaHue

CocraB KOMIUIEKTA:!

Cronuk nogbpeMubii HasHauenue: cOopka yueOHBIX yCTaHOBOK,

pa3mep cronenrHuibl: He Menee 200*200 mm,

MJIaBHBIN TOIBEM C TIOMOIIBIO BUHTA: HATUYHE

IlTaTus JIEMOHCTPALIMOHHBIN XUMHUYECKUMN: Ha3znauenue:
J€MOHCTpalus MpuOOPOB U YCTaHOBOK,

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

BO3MO>KHOCTh 3aKpEIUICHUS AJIEMEHTOB Ha Pa3jIN4HOM BBICOTE: HAJIHMUKE
Anmapar nans  OpOBENEHUS XUMHUYECKUMX peakuuil: Ha3nauenwe:
JIEMOHCTpAINS XUMHUYECKUX PEaKIui,

MOTJIOTUTEIIb NTAPOB U T'a30B: HAIMYHKE,

MaTepuai KoJObl: CTEKIO

Habop nns snektponusa AeMOHCTpalMOHHBINA: HazHaueHwe: usydeHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPA,

€MKOCTb: HaJIUUue,

AIIEKTPO/Ibl: HATMYHE

Kommiekr  mepHbix  komd  mamoro  oOwema:  HasHadenwe:
JIEMOHCTPAIIIOHHBIC OTIBITHI,

00beM k0110: oT 100 M go 2000 mut,

KOJIMYECTBO K0J10: He MeHee 10 miT.,

MaTepHai Kojb: CTeKJIO

Habop ¢nakonos (250 — 300 mut [y XpaHEHUS] paCTBOPOB PEAKTUBOB).
Hasnauenue: xpaHeHne pacTBOPOB PEAKTHBOB,

KOJU4eCcTBO (pi1akoHOB: HE MeHee 10 miT.,

MaTepuain (IakoHOB: CTEKIIO

npoOKa: HaIM4Ine

[TpuGop Isi ONBITOB MO XUMHHA C JJEKTPUYECKUM TOKOM

1 mrr.

1 .




KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anui, ABJIAIOMNXCH
o0opynoBaHust ABJIAIOIIMXCH
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
(;1abopatopHBbIit)
[Tpubop A1 MILTIOCTPALIMK 3aKOHA COXPAHEHHUSI MacChl BEILIECTB: COCY]
JlanpmonpTa: HanM4ue,
npoOKa: HaTH4Iue,
TUI Ipubopa: AEMOHCTPALMOHHBIN
JenurenbHas BopoHka: HazHadeHue: pasaeneHue OBYX JKUIKOCTEM IO
IJIOTHOCTH,
MaTepuanl BOPOHKH: CTEKIIO
VYcranoBka sl HEperoHKd BeniecTB: HaszHaueHue: meMoHCTpanus
OUHMCTKHU BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOUIBHUK JJIS1 OXJIAXKIACHMS, aJUIOHK, IPOOKa: HaJIU4Ke,
JUTMHA YCTaHOBKH: HE MeHee 550 Mmm
[TpuGop Asns Mony4eHUs Ta30B: HA3HAYEHHE: MOJyYEHUE ra30B B MaJbIX
KOJIMYeCTBax,
COCTaB KOMIUIEKTA: HE MeHee 6 TpeIMeTOB
bans koMOuHMpoBaHHas nabopaTopHas: baHs BoisHas: HaIH4Ke,
KOJIbIIa CMEHHBIE C OTBEPCTHUSIMH Pa3HOT'0 AUaMEeTpa: HaJu4due,
IUTUTKA AJIEKTPUYECKas: HaJTuIue
®dapdopoBas crynka ¢ mnectukoMm: HasHaueHue: miisi pa3MellbueHUs
KPYIHBIX (Ppakiuii BEIIECTB U MPUTOTOBIICHHSI IOPOIIKOBBIX cMecei
KommuexT repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMILUIEKTA:
Hab6op «Kucnots» (a30THas, cepHas, coyistHasi, opTodochopHasi)
Habop «I'mapokcuab» (ruppokcuy Oapusi, THIPOKCHUA — Kaiusd,
KoMIUiexT xumuteckux | FAPOKCHI KabLHS, THIPOKCH HaTpHUsL)
3.2. Habop «Oxcuapl MeTamuioBy» (QTIOMUHUS OKCHJ, Oapusi OKCHJ, *kKele3a 1 mr. 1 mr.

pEaKkTUBOB

(IIT) oxcumna, xampmust okcua, MarHus okcupa, menu (II) okcua, muHKa
OKCH/T)

Habop «lllenounble U 1mIe104HO3EMETbHBIE METAUIBI (JINTUH, HATPUH,
KaJIbITAN )




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

Habop «Metamib» (aqoMUHUH, jKee30, MarHui, MeJib, IUHK, OJIOBO)
Hab6op «lllemounple W men09YHO3EMEbHBIE METAUIB» (JTUTUH, HATPHUH,
KaJIbITAN )

Habop «OrneomnacHbie BemiecTBa» (cepa, ¢gocdop (KpacHbIi), OKCHI
tocopa(V))

HaGop «I"anorens» (noa, 6pom)

Habop «l'anoreHuap» (amoMUHHSA XJOPUA, aMMOHUS XJOpHI, Oapus
xyopua, xenesa (III) xmopua, xanus Hoxua, Kajausl XJIOPUJ, KaJlbLUs
XJIOpUM, JUTHS XJopun, mMarHus xjopun, meau (1) xmopmn, Hatpus
Opomuz, HaTpust GTOPUJ, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Habop "Cynbdatel, cynbdunapl, cynbursl" (anroMuUHUS CyiabdarT,
ammoHus cyibdar, xenesa (II) cynsdun, xenesa (II) cynsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansta (II) cynsdar, maraus cynsdar, meau
(II)) cynbdar 6e3Boausiii, meau (II) cynbdar 5-TH BOAHBIN, HaATpuUs
cynbdua, HaTpus cylnb(uT, HaTpus Ccyiab(aT, HaATpuUs TUApocyibdar,
HUKeNs Ccyiabdar

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

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

HaGop "Awneratsl. Ponmanuasl. CoenuHenust xenesa" (kajaus arerart,
kanmus deppo(ll) rexcanmanna, kamus dpeppo (III) rekcarmonwm, Kamus
pPOJaHU], HATPUS aleTaT, CBHHIIA alleTaT)

Ha6op "Coenunenus mapranma" (kamus nepmanraHat, mapranmna (IV)
okcun, mapranna (II) cynegat, Mapranma xaopusm)

Hab6op "Coenunenus xpoma" (aMMOHHUSI OUXpOMAT, Kalldsd AUXpoMarT,
Kanus xpomar, xpoma (III) xsopuz 6-Tu BogHBIIN)

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




KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

HaumenoBanue OopraHusaunmi, He o
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHM3anui, ABJIAIOMNXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUICKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €.
HU3M.
HU3M.
HUTpAT)
HaGop  "Wumukatopel"  (TakMOWJ,  METWJIOBBIA  OpaHKEBBIMH,
deHondranenH)
Ha6op "Kucnopoaconepkamue opraHuyeckne BeriecTBa" (areToH,
DIMIEPUH,  JAUATWIOBBIM  3dup, cnupT H-OYTWIOBBIH,  CIOHUPT
W30aMUJIOBBIM, CHOUPT W300YTHIIOBBIM, CHOUPT OTHIOBBIA, (eEHO,
(dbopMauH, STUIECHTJIUKOJb, YKCYCHO-3TUIIOBBIN 2pUp)
HaGop "VYrneBomopoasl" (OeH3uH, TekcaH, HedTb, TOIYoOI,
IIUKJIOTECKaH)
Ha6op "Kucnotel opranuyeckue" (KUCIOTa aMHUHOYKCYCHasi, KMCIIOTa
OeH30ifHasg, KUCJIOTa MacisHas, KHCIOTa MypaBbUHas, KHUCIIOTa
OJICMHOBAsl, KUCIOTa MaJIbMUTHUHOBAsA, KUCJIOTA CTEAPUHOBAS, KUCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)
HaGop "YrieBoabl. AMUHBI" (aHWIMH, AQHWJIMH CEpPHOKHUCIBIA , JI-
[JII0K03a, METUJIAMUH THAPOXJIOPU] , caxaposa)
Hasnauenue: 1eMOHCTpallMOHHOE,
BU/J] YIIAaKOBKH: KOpOOKa,
ONHUCaHUE: HaJIN4ne
CocTaB KOMILIEKTA:
Komneknug "Boaoknaa"
Konnekuus "KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepadoTku”
. | Kommexusa "Metannsl 1 cruiaBbl”
KommnekT kosmnexumit " "
3.3. Konneknus "Munepaibl 1 TopHbIe TOpoabl" (49 BUIOB) I mr. I mrr.

n3 CIIMCKa

Komnexnus "Munepanbhble ynoOpenus"
Konneknus "HedTh 1 npoayKTh ee nepepadoTku"
Konnexuus "I1nactmaccer"

Komnekmnusa "Tonauso"

Konnexkuus "UYyryn u crans"

Komnexnnsa "Kayayk"

Konnexuus "lkana tBepaoctu”




KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anui, ABJIAIOMNXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.

HaGopel nns MoaenupoBaHHS CTPOEHHS OPIaHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.

4. | ®DU3UKA
CocraB KOMIUIEKTA:!
[IIratus JEMOHCTPALIMOHHBIN: Hasnauenue: [IpOBEICHUE
JEMOHCTPALIMOHHBIX OIBITOB, OCHOBAaHUE, CTEPXKEHb, JIANIKHM, KOJIBLA,
My(TbI: HAIUYNE
CTonuk noabeMHBII:
Tun cronuka: yueOHbIH/1ab0paTOpHbIH,
0I10pa, CTEPKEHb BUHTOBOW, BUHT PEr'yJIMPOBOYHBIN: HAIMYHKE,
(GYHKIMS ObEMA U OIYCKaHUs CTOJMKA: HATUUNe
M cToYHMK TOCTOSIHHOTO M IEPEMEHHOI0 HanpsikeHus: Haznauenue: st
MUTAHUS PETyJUPYEeMbIM TEPEMEHHBIM U  TOCTOSHHBIM  TOKOM
IIEKTPUUYECKUX CXEM,
yacrtota, I '11: 50,

Ob6opynoBanue TSt | moTpebisiemast MOIITHOCTh, BA: 10
4.1. | nIeMOHCTpAIMOHHBIX ManomeTp JKHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnwe: s 1 . 1 .
OIIBITOB u3Mepenus: nasieHus 10 300 MM BOASHOTO CTOJ0a BBILIE U HUXKE

aTMOC(EepHOTO0 1aBJICHHUSI,

crexsisinHas U-o0pa3Has TpyOKka Ha MO/ICTaBKe: HaJIM4ue

Kamepron Ha pe3oHaHCHOM simuke: HasHaueHwe: IUIsi TEMOHCTpAIlUU
3BYKOBBIX KOJIeOaHUI 1 BOJIH,

JIBa KaMepTOHA Ha PE30HUPYIOIIMX SAIIMKAX: HaJTH4He,

PE3MHOBBII MOJIOTOUYEK: HATMUNE

Hacoc BakyymHbI C anekTponpuBogoMm: HaszHaueHue: co3maHue
pa3psHKEHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE JKUIKOCTH TIPH TOHIKEHHOM [aBJIICHUH, BHEIIHEE U
BHYTPEHHEE JJaBJIE€HUE U Jp.

Tapenka BakyyMHas: Ha3HadeHHe: 1eMOHCTpanus ONBITOB B 3aAMKHYTOM
00BeEME C pa3pesKeHHBIM BO3IYXOM,




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI H3 TOJICTOIO CTEKJIa, DPE3MHOBAs
MPOKJIAKA, STEKTPUUECKUN 3BOHOK: HATUYUE

Benepko Apxumena: Haznauenue: neMoHCTpaiusi 1eUCTBUS HKUIKOCTH
Ha TMOTPYKEHHOE B HEE TEJO M M3MEPEHUE BEIMUYMHBI BBHITAIKHBAIOIICH
CUJIBI,

BEJIEPKO, TENO IWIMHIPUUYECKON (OpPMBI, MPYKUHHBIA JTUHAMOMETD:
HaJIN4ne

OrnuBo BO3aymHOE: Ha3zHaueHue: AeMOHCTpalusl BOCIJIAMEHEHUS
TOpIOYe CMecH MpH ee OBICTPOM CIKATUH,

TOJICTOCTEHHBIM IWIMHApP, TOPIIEHb HAa METAIMYECKOM INTOKE C
PYKOSITKOM, OJICTaBKa [yl LWJIMHPA: HATMYHE

[Tpubop 1 AEMOHCTpallMK JaBiCHUS B KHUIKOCTH: HazHadenwe:
JEMOHCTpAIHs N3MEHEHHS JJABJICHUS C TITyOMHOHN OTPYKEeHHUS,

JATYMK JABJICHHS, KPOHIITEHMH [JIsl KpPEIUIEHHs Ha CTEHKE Ccocyha:
HaJIN4ne

[Tpubop nns nemMoHcTpanuu aTMochepHOro AaBleHust (Marnedyprckue
nonywapus): Ha3zHadenuwe: gemMoHcTpanus CHIbl  aTMoOc(epHOro
JIaBJICHUA,

JIBa Pa3beMHBIX METAUTMYECKUX TOJIYIIApUS C MPOYHBIMU PyYKaMH H
XOpoIIo NMpUILTH(GOBAaHHBIMU KpPasiMU, HUIIEh C KPAaHOM: HAJTU4HE,
CO3/1aBaéMO€ BHYTPHU IIAPOB BaKyyMMETPHUUECKOE JaBJICHHUE: HE MEHEe
0,05 MI1a,

MaKCHMaJIbHOE pa3phiBaroniee ycuwine: e meHee 90 H

HaGop Ten paBHOro oObema: HasmaueHue: s omnpeneicHus U
CpPaBHEHMSI TEIJIOEMKOCTH U IUIOTHOCTH  Pa3jM4YHbIX  TBEPABIX
MaTepHuaoB,

HWIMHJIPBI U3 PA3IMYHBIX MaTepUaJIOB: HE MeHee 3 IIT.,

KPIOUKH JJIs1 MOABEUIMBAHUS LIMJIMHPOB: HAIUYNE

HaGop Tenm paBHoit wmaccel: Ha3snauenwe: nnsi omnpenencHuss u
CpPaBHEHUIO MJIOTHOCTH PA3JIMYHBIX MAaT€pPUAJIOB,




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

WIAH]IPHI U3 PA3IMYHBIX MAaTEPUAIOB: HE MEHEE 3 IIT.,

KPIOYKH IS MTO/IBEIIMBAHUS [IWINHIPOB: HATHUNE

Cocynpl coobmaromuecs: HazHaueHuwe: neMOHCTpanusi OJUHAKOBOTO
YPOBHSL OJHOPOJIHOM KUAKOCTH B COOOLIAIOMIMXCA MEXKIY COOOi
cocynax pasHoi (popMmHl,

COOO0IIaOIIMECs CTEKIITHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MIOJICTaBKA: HATMYHE

Tpybka Hpiorona: Ha3nauenue: [neMOHCTpalysi OJHOBPEMEHHOCTH
MAJICHUS Pa3IMYHBIX TN B Pa3pe:KEHHOM BO3IyXe,

GYHKIMS TOIKITIOYEHHS K BAKYYMHOMY HAcoCy: Hallu4ue,

IHa Tpyoku: He MeHee 80 cM.,

PE3WHOBBIC TPOOKH, HUIIIETh: HATUYHE,

KOJIMYECTBO TEJ B TPYOKE: HE MEHEE 3 IIIT.

[ap ITackans: Haznauenue: nemMoHcTpalus nepeaadd Mporu3BOIAMOTO
Ha JKUIKOCTh JABIICHUS B 3aMKHYTOM COCYZE, J€MOHCTpAIHs MOabeMa
KUAKOCTHU TOJT AeHCTBHEM aTMOC(epHOTro 1aBIeHUS,

METALTMYCCKHA IWIMHIP C ONpaBaMH, MOPIICHb CO IITOKOM, IOJBIMA
METAITMYECKH [Iap ¢ OTBEPCTUSAMU: HAIUYHE,

JUTMHA IIMHJIpA: He MeHee 22 cM,

JTUaMETp I1apa: He MeHee 8 cM

[ITap c¢ kosbrom: Ha3znaueHwe: neMOHCTpalus pACIIMPEHUS TBEPAOTO
TeNa MpH HarpeBaHUH,

HITaTUB, METAJTTMYECKOE KOJIbILIO C My(TOM, IIap C LEeMOYKOi: HaTn4ue,
JUIMHA 1IeN0YKHu: He MeHee 80 MM,

JIMAMETp Il1apa: HE MeHee 25 MM

[{unuHIpEl CBUHIIOBBIE CO CTpyroMm: HasHaueHuWe: JeMOHCTpaIus
B3aMMHOT'O TIPUTSDKEHUS MEXK/Ty aTOMaMH TBEPBIX Tell,

KOJIMYECTBO OJMHAKOBBIX IUJIMHIPOB: HE MEHee 2 IIT.,

MaTepual HUJINHIPOB: CTalb U CBUHEIL,

KPIOYKH JUIS TTO/IBEIIMBAHUS: HATUYHE,




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

CTpYT, HaNpaBJIAIOIIasl TpyOKa: HAIN4HE

[TpubGop Jlenna: Ha3naueHue: [uIsi UCCIEOBaHUS 3aBHCHUMOCTH
HAIpaBJIEHUS MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHMTHOTO TIOTOKa,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJIMYECTBO aJJFOMUHHUEBBIX KOJIEI: HE MEHEE 2 IIT.,

IIPOpE3b B OJTHOM U3 KOJIEI: HAJTN4YKe

Maruut yrooOpasHbIit JI€MOHCTPAIIMOHHBIN: Haznauenue:
JIEMOHCTpaIMs CBOWCTB MOCTOSTHHBIX MarHuTOB,

THUIl MarHuTa: HaMarHU4eHHbIN OPYCOK,

KOJIMYECTBO 1IBETOB MarHuTa: He MeHee 2,

0003HaueHHE MOJIIOCOB MarHuTAa: HaJIu4yKe

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

TUIl MarHuTa: HaMarHW4YeHHbIH OPYCOK MPSIMOJIMHENHON (OpPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHNE MOJIFOCOB MAarHUTa: HATMYUE

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

HaMarHW4YeHHasl CTpeJiKa: HaJlu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIM4ne

Habop nemoHcTpanmonHslii "JnekTpocTaTika" (3JIKTPOCKOMNHI (2 mIT.),
cynrtaH (2 mT.), maJioyKa CTEKJISHHAs, MaJoyka d00HUTOBAsS, IITATHBBI
u3onupyomue (2 mr.)

Mammna  snekTpodopHas  WJIM  BBICOKOBOJBTHBIH  HMCTOYHUK:
Ha3nauenue: g mNOIy4eHMs] DIIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHIIMaNa U MOJy4eHUsI HCKPOBOT'O pa3psia,

JICKU Ha CTOMKax: HAJIM4HE,




KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anui, ABJIAIOMNXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.

KOJINUECTBO JICHIEHCKMX 0aHOK: HE MEHee 2,
MOJCTaBKa: HaJIU4He
KommnexT npoBojoB: nmuna: He menee 500 mwm - 4 it , 250 MM - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: JJIS MOJKIIOYEHUS JI€MOHCTPAIMOHHBIX
npuboOpoB ©  000pyIOBaHHMS K HWCTOYHHKY TOKa, I COOPKH
AIIEKTPUYECKUX IIeTel, BKIIIoUas dJeMEeHThl u3 padboThl "[locTosHHBIM
AIEKTPUIECKUIN TOK"
[IItaTuB 1a0OpaTOPHBIIA C AepKATEIIMU
BECHI JJIEKTPOHHBIE
MEH3YpKa, rpezaen usmeperus 250 mi
nuHamometp 1H
nuHamometp SH
HUAJTUHAP CTAIbHOM, 25 cMm3
UUJTUHAP aTIOMUHHUEBBIN 25 cm3
HUATUHAP aTIOMUHUEBBIN 34 cm3
WIMH]IP MJIACTUKOBBINA 56 cM3 (a7st u3MepeHust CUibl ApXuMmesa)

O6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX padoT u | npyxuna 10 H/m

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

(Ha 0a3e KOMIIIEKTOB
st OI'D)

rpy3 HAOOPHBIN yCTaHABIMBAET Maccy ¢ maroM 10 r

MepHas JICHTa, THHECHKA, TPAHCIIOPTHP

OpYCOK C KPIOYKOM M HUTBHIO

HarpasJysitomas uimHod He MeHee 500 mM. J[okHBI OBITH 00ecTIeueHbI
pasHble K03 (HUITMEHTHI TpeHUs OpyCKa 110 HaINpaBIIIOLIeH

CEKYHJIOMED AJIEKTPOHHBIN C JATYHKOM

HaIMpaBJISIONIAs CO KA

OpYCOK JIEpEeBSHHBIN C ITYCKOBBIM MarHUTOM

HUTSHOU MasiITHHK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
WU3MEHCHHS UTHHBI HUTH

pblyar




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

0JIOK ITOJIBUKHBIN

OJIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMET]

UCTOYHUK IUTAHUS IOCTOSHHOTO TOKa (BBIIPSAMHUTENb C BBIXOJHBIM
HanpsbkeHueM 36-42 B unm GaTapeifHblii OJOK € BO3MOXHOCTBIO
PEryIUpOBKHU BBIXOJHOIO HANPSKEHUS

BOJILTMETP JIBYXIIpenesbHblii (3 B, 6B)

amnepMetp 1ByxnpeaenbHblil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIN pe3uctop (peoctat) 10 10 Om
COEIMHUTEINIBbHBIE NTpoBOJa, 20 mT.

KITIOY

Ha0Op NPOBOJIOYHBIX PE3UCTOPOB PlS

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

ONTHYECKasl CKaMbsI

cnang «Mopnenb npeameray

OCBETHUTEIh

HOJYLIMJIMHAP C IUIAHIIETOM C KPYTOBBIM TPaHCIIOPTUPOM
[Tpubop 11 n3ydeHus ra30BbIX 3aKOHOB

Kanumnsiper

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

3epkano

JlazepHast yka3ka




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

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

H3M. HU3M.
[Tonspoun B pamke
Illenu FOnra
Karymka motok
bnox nuonos
biiok KoHIeHCaTOpOB
Komnac
Maruaut
DJIEKTPOMAarHuT
Onuiky jkene3Hble B 0aHKe
TexHoJiornYecKasi HANPABJIEHHOCTD

PoGororexnuueckuit HaOoOp npeaHa3HayeH Ui M3Yy4EHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JII0OB U MEXaHH3MOB, HEOOXOIUMBIX s
CO3/1aHUs pOOOTOTEXHUYECKUX YCTPOUCTB.
HaGop mpencraBinser coOOH KOMIUIEKT CTPYKTYpPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Bonser cobupare (M MpPOrpaMMHpOBATH COOMpacMble
MOJIEJIH ), U3 AJIEMEHTOB, BXOSIINX B €r0 COCTaB, MOJEJIN MEXaTPOHHBIX

. U poOOTOTEXHMUYECKUX  YCTPOHCTB €  ABTOMAaTH3UPOBAHHBIM

OO6pa3zoBaTeabHBIN .
yIpaBje€HUEM, B TOM YHUCJI€ Ha KOJECHOM XOJy, a TaKKe KOHCTPYKIUH,
KOHCTPYKTOP s
1 | upaxmuks  6rnounoro | CCHOBAHHBIX Ha HCTOIB30BAHUH mepead (B TOM 4YHcIe YEpBAYHBIX U 1 wr. | e
pa

IpOrpaMMUPOBAHUS ¢
KOMILJIEKTOM JAaTYMKOB

3yOuaThIX), a TAKXKE PhIYaroB.
CBETOJMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJUIEPE

KonudecTBo mopToB BBOJa/BRIBOIa HA KOHTPOJUIEPE HE MeHee 6
KonnuecTBo KHONIOK HE MeHee 4

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

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

2) cepBOMOTOPBI

3) IaTYUK CHUJIBI

Oeloii IIOACBETKOM Ha




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

4) naTYuK pacCTOSTHUS

5) naT4MK 1BETA

6) akKymyJIsiTOpHasi 6arapes

7) IlnacTUKOBBIE CTPYKTYpPHBIC dJIEMEHTHI, BKIIOUas neppoprupoBaHHbIE
DJIEMEHTHI: OaKu, KyOUKH, OCH U BaJbl, COCAUHUTEIBHBIC dJICMCHTHI K
oCsIM, IIECTepHH, IMpelHa3HauYeHHbIe /IS CO3/JaHUs YEpPBAYHBIX W
3y04aThIX Tiepead, COCINHUTEIBHBIC H KPETIeKHBIC JIEMEHTHI;

7) [TporpammHoe o0ecnieueHue, UCIIONIb3yeMOe JUTST
MPOTPaMMHUPOBAHUS COOMpAeMBIX POOOTOTEXHUYECKUX MOJACIEH W
YCTPOMCTB, JOCTYIHO JJisl CKauyMBaHuUs n3 ceTu MHTepHer

OO6pa3zoBaTeabHBII
Ha0Op 1O MEXaHHKe,
MEXaTPOHHKE u
pPOOOTOTEXHUKE

KoMruiekT 171st u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKHU

Habop nomxken ObITh IpeIHA3HAYEH VISl TPOBEACHUS YU€OHBIX 3aHATUI
MO0 DJIGKTPOHUKE M CXEMOTEXHHKE C IIeJbl0 H3ydeHus Haubosee
pacmpoCTpaHEHHOW SJIEMEHTHOHN 0a3bl, MPUMEHIEMON Ui HH>KEHEPHO-
TEXHUYECKOTO TBOPYECTBA YUAIIUXCS U Pa3padOTKU y4eOHBIX Mojeseit
po6otoB. HaGop A0MKEeH MO3BONATH y4yalllUMCS Ha MPAKTHKE OCBOHTH
OCHOBHBIE  TEXHOJIOTHM  TPOCKTHUPOBAHHS  POOOTOTEXHHUYECKUX
KOMIUIEKCOB Ha MpUMepe YUeOHBIX MOJeliel poOOTOB, a TaKKe U3YIHUTh
OCHOBHBIC TEXHHYECKHE PEIICHHS B OOJACTH KHOEPHETHUECKUX |
BCTPAaUBAEMBIX CUCTEM.

B cocraB koMmiekTa [JOJDKEH BXOIAUTh Ha0Op KOHCTPYKTHBHBIX
AJIEMEHTOB Il COOPKH MakeTa MaHWUMYJISIIHOHHOTO POO0Ta, KOMIUIEKT
MCTAJUIMYCCKUX KOHCTPYKTUBHBIX 3JICMCHTOB [JIid C60pKI/I MakeTa
MOOWMJIBHOTO poOOTa U T.1I.

B cocraB kommiekTta BXOAUT HAOOp SIEKTPOHHBIX KOMIIOHEHTOB JIJIS
HN3YUCHUA OCHOB JJICKTPOHUKHW U CXEMOTCXHHKH, a TAKKEC KOMIIJICKT
OPUBOJIOB W JIaTYMKOB  PA3IMYHOTO TUMA A pa3pabOTKu
pO6OTOTeXHI/I‘—IeCKI/IX KOMIIJICKCOB.

B coctaB KOMIUIEKTa JOJDKHO BXOJWTHh: MOTOPBI C DHKOJEPOM - HE

1 mrr.

1 .




HaumenoBanmue
o0opynoBaHust

KpaTkune npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABJISIOIHXCS
MaJIOKOMIIEKTHBIMM, €.
u3M.

MeHee 2IIT, CEpBONPUBOJ OOJBIION - HE MEHee 41T, CepBONPUBOA
Majblii - HEe MeHee 2T, WH(PpaKpacHBIM JAaTYUK - HE MEHee 3IIT,
yIbTPa3BYKOBOM JaTUMK - HE MEHEE 3IIT, JaT4YUK TEeMIIepaTypbl - HE
MeHee lmIT, [OaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPHI, CBETOJUOIbI
pa3IMYHOr0 HOMHUHANAa), KOMIUIEKT  HPOBOJOB [UIl O€CclaeyHoro
OPOTOTUIIMPOBAHUS,  IJlaTa  OEClaeyHoro  MPOTOTHUIHPOBAHUS,
AKKYMYJIATOD U 3apsAHOE YCTPOHCTBO, .

B cocTaB xomIuieKkTa JOMKEH BXOUTh MPOrpaMMHUPYEMbIii KOHTPOJLIED,
nporpammupyemslii B cpene Arduino IDE unu ananornyHsix cBoOOIHO
pacupocTpaHseMbIX cpemax  pa3pabOTKH. [Iporpammupyemsiii
KOHTPOJIJIEP JODKEH 00aaTh MOPTaMU IS TTOAKIIOUEHUS U(PPOBBIX
U aHajoroBbix ycrpoicts, unrepdeiicamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocTtaB kOMIUIEKTa JOKEH BXOAUTh MOJYJb TEXHHUYECKOTO 3pEHMS,
MPEJICTaBIISIIOIIMI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOESHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, YyacToTa sapa He
meHee 1.2 I'Tu, o6bem O3V - He meHee 512MO, 00beM BCTPOEHHOM
namsTé - He MeHee 81'0), HHTErpuUpOBaHHOW KaMepol (MaKCHUMalbHOE
paspelieHrne BUIEONOTOKa, nepeaaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHUYECKOH CHCTEMOM. Monyib
TEXHUYECKOTO 3pEHUs JOJDKEH 00JaaaTh COBMECTHMOCTBIO  C
pPa3IUYHBIMM  IPOTPAMMHUPYEMBIMU  KOHTPOJJIEPAMH C  IOMOIIbIO
unrepdericoB - TTL, UART, 12C, SPI, Ethernet. Monynp TeXHHYECKOTO
3peHusl JIOJDKEH WMETh BCTPOEHHOE MpPOTrpaMMHOE oOOecleueHue Ha
OCHOBE OTIEPAIIMOHHONW CHCTEeMBI Linux, MO3BOJISIIOIIEE OCYIIECTBIATH
HACTPOMKY CHCTEMbI MAIIMHHOTO OOy4YeHHUs MapaMeTpoB HEWPOHHBIX
ceTeil s oOHapyX eHHs OOBEKTOB, OINpPENETIeHHs] MX IMapaMeTpoB U
JaJbHENIeH nIeHTUPUKAIIUH.




KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauui, ne OpraHM3anui, ABJIAIOMNXCH
o0opynoBaHust ABJIAIOIIMXCH
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
KowMmrnekt momkeH oOecrednBaTh BO3MOXKHOCTH H3yUEHHUS OCHOB
pa3pabOTKH MPOrpaMMHBIX M amMapaTHBIX KOMIUIEKCOB WH)KEHEPHBIX
cucreM, perieHudd B cepe "VMHTepHeT Bemieit", a Takke pEIICHH B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIEKTa M MAIIUHHOTO
00y4eHUsI.
KomnbroTepHoe o0opy1oBanue
dopm-pakTop: HOYTOYK;
Kecrtkas, HeoTKIIOYaeMas KJlaBHaTypa: Hallu4due;
Pycckas packianka KjaBUaTypbl: HaJTU4HeE,;
Jnaronanp skpaHa: He MeHee 15,6 q10iMOoB;
Pa3pemenue skpana: He meHee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KonnyecTBO MOTOKOB: HE MeHee §;
bazoBas TakToBas yactoTa npoueccopa: He Menee 1 I'T;
MakcumanbHasi TAKTOBAas 4acToTa mporeccopa: He menee 2,5 I'T;
Kbour-mamars npouieccopa: He MmeHee 6 MOaiiT;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0ailT;
1 HoyT6yk O0beM nmoaaep>KUBaeMOil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3wt 2wt

pacmupenus): He meHee 24 ['0aiT;

O0wem HakoruTens SSD: ne menee 240 I'0aiiT;

Bpems aBToHOMHO# paboThI OT OaTapen: HE MeHee 6 4acoB;

Bec HOoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYIsTOpOM: He Oonee 1,8 Kr;
Buemnnii uarepdeiic USB crangapra He Hike 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepgeiic LAN (1cnoib30BaHuE MEPEXOTHUKOB HE
MPEAYCMOTPEHO): HAJTUUHE;

Hanmune momyneii u narepdeiicoB (MCMOIb30BaHNUE MTEPEXOTHUKOB HE
npeaycMmotpeno): VGA, HDMI;

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




KoanuecTBo equmHun ans
0011e00pa3oBaTebHbIX

KoanuecTBo exuHun ans
0011e00pa3oBaTeNbHbIX

CKaHep, KOIHUp)

TexHoorHs MevaTH: Jla3epHas
MakcumanbsHoe paspemenue neyatu: He MmeHee 1200%1200 toyexk;
Wntepodeiicor: Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanue OopraHusaunmi, He o
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHu3anui, ABJISIOIHXCH
o0opynoBaHust ABJIAIOIIMXCH
MaJOKOMIUICKTHBIMH, €/1.
MAaJIOKOMIIVIEKTHBIMHU, €/1.
HU3M.
HU3M.
Web-kamepa: Hanuue;
Manunynstop "MbIlb'": HaTU4KE;
[IpenycraHoBiIeHHas ONEPAMOHHAS CUCTEMA C TpapuIecKiM
MOJIb30BaTENLCKUM UHTEp(elicom, obecreunBaromias paboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECUCTEMHBIX
IIPWIOKEHUN: HAJINYHE.
Tun yerpoiictBa: MOV (pyHKIIMM eyaTu, KOMUPOBaHUS,
CKaHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
Moy (mpunTep, p y . ’
2 [IBeTHOCTD: YepHO-0O€bIi; 1 wr. 1 .




MNPOPUJIbHBIN KOMILIEKT OBOPYJTOBAHUA

TABJIALIA Ne2

KoauyecTBo eqmHHUIL I

npoguiabHoro KoaunyecTBOo eqMHMIL 1151
KOMILJIEKTa IIpO(l)PIJIbHOI‘O
N‘_’ Haumenosanue KpaTKne NPUMEPHBbIC TEXHUYCCKUE XAPAKTEPUCTUKHU (Oﬁme06pa30BaTeﬂl’H]ﬂe KOMILTEKTA
060py}]0BaHI/IH OopraHusanvu, He (MaJIOKOMl'[.]IEKTHbIe
ABJIAKOIIHECH 06me06pa303arenbﬂme
MaJ'lOKOMHJIeKTHLIM), opraﬂm.aunn), €. U3M.
€. U3M.
BA3OBASI (OBSA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAsl HAIPABJIEHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YpOKax Mo OMOJIOTHH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH yUaIuXCsl.
Kommnekranus: becpoBoiHOM MynbTUIATYHUK 10 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%
JlaT4K OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 1o 14 pH
JlaTuuk TemnepaTypsl ¢ JMara3oHOM U3MEPEHHs He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEHUs He yxe ueM oT ()
10 200 MxkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm
1. 10 OMOJIOTHUH N 3 mT. 2 mmT.
(yaeHmueckas) JlaTunk TemnepaTypbl OKpy>Karollei CpeJibl C TMarna3oHoM U3MEPEHUS He

yxe yeM oT -20 no +40

AKkceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsimHOE yCTpOiicTBO ¢ Kabermem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoi 1abopaTopuu
[udposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pPa3pelIeHUE HE
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 30 padot

YnakoBka




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hannuaue PYCCKOA3ZBIYHOT'O caiita MOAACPIKKHU, HAJTMYNEC BUACOPOJIUKOB.

Hudposas maboparopust
M0 XUMUH (yUeHHUYECcKas)

OO0ecrieunBaeT BBITOJIHEHUE JJA0OPATOPHBIX padOT MO XUMHUH Ha YPOKax B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON eI TEIbHOCTH YUAIIHXCS.
Komriuiekranus:

BecripoBoHOM MyIbTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH

JlaTuuk BBHICOKOW TeMIepaTypsl (TEpMONAPHBIN) ¢ AUAMa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3IEKTPONPOBOAUMOCTH C AMANa30HAMHU U3MEPEHHUs He yKe ueM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm

JlaTuuk TeMnepaTypsl MJIATHHOBBIN C TUANa30HOM U3MEPEHHS HE YKe 4eM
ot -30 1o +120C

OTtnenbHBIC JATYUKHU:

JlaTank onTHYecKOM MIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coenuHuTENbHBIN

3apsigHOE yeTpoiicTBO ¢ KabemeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu uGpoBoi 1abopaTopuu

Ha6op nabopaTopHoii ocCHaCTKH

ITporpammHoe oOecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 40 paboT

Hannuune pycckosi3pI9HOTO calfTa MOIIePKKU

Hannune BuaeopoankoB.

3 miIT.

2 1IT.




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hudposas maboparopust
no ¢uzuke
(yuenuueckas)

ObecrieunBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Kommnekranus:

BecripoBoHOM MyTbTUAATUMK 11O PU3UKE C 6-10 BCTPOCHHBIMH TaTYMKAMHU:
[{udpoBoii JaTYUK TEMIEPATyPHI C JUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udposoii gaT4MK aOCOTFOTHOTO IABJICHUS C TUATa30HOM U3MEPEHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TIOJIS C AUANIa30HOM M3MEpeHus He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMara3oHaMu U3MEpEeHUs He yxke ueM ot -2 10 +2B
oT -5 mo +5B; ot -10 no +10B; oT -15 m0 +15B

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

JlaTuMk akcenepoMeTp ¢ IOoKa3aTeliIMU 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

KonctpykTop 1t mpoBeieHus SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTanuu udpoBoi 1abopaTopun
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pyccKosi3pI4HOTO caiiTa mOoAAepKKU

Haymune Buaeopoankos.

3 mIT.

2 1IT.

Komnb

I0TepHOE 000pYy/10BaHUE

4.

HoytOyx

®dopm-dakTop: HOYTOYK;

3 mIT.

2 1IIT.




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

XKectkas, HeoTKIIIOUaeMas KJlaBuaTypa: HaJIu4ue;

Pycckas packiiaika KinaBuaTyphl: HaJIM4KE,

JlnaroHane sKkpaHa: He MeHee 15,6 11oiMoB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KonnuecTBo sinep npoieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee &;

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

OOBbeM yCTaHOBJICHHOH OIepaTHBHON NaMATH: He MeHee 8 ['0aiiT;
O6beM noaaepKUBAEMOM ONEPaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacmpenus): He MmeHee 24 ['0aiT;

O60bem Hakomnurtens SSD: ve menee 240 I'0aiit;

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

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

Buemnuit uarepgeiic LAN (1ucnoib30BaHUE EPEXOIHUKOB HE
MPEeyCMOTPEHO): HAINYHE;

Hanuuune monyneit u uarepdeiicoB (MCIoIb30BaHNUE MTEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;

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

Web-kamepa: Hamuue;

Manunynsatop "Mbllb": HATNYKE;

[IpeaycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
MOJIb30BaTEIbCKUM HHTEpdeiicom, obecrieunBatomnias paboTy

pacnpocTpaHEHHBIX 00Pa30BATEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHUN:




KoanuecTBO eAMHAI IS

npoguibHoro KoaunyecTBOo eqMHMIL 1151
KOMILIEKTA npoguiabHoro
Ne Haumenosanue KpaTrkue npuMepHble TeXHHYECKHE XaPAKTePHCTHKHU (0BueodpasosatenbHbIe KOMILTEKTA
000py10BaHuUs OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
ABJISAIOIIHECS o01meo0pa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (dyHKIIMM MTeYaTH, KOMUPOBAHKS, CKAHUPOBAHUA );
®opmar Oymaru: He MeHee A4;
5 MOV (mpunrep, ckanep, | LIBeTHOCTB: YepHO-OebIi; 1 e 1 e
' KOIIUD) TexHonorus rneyartu: gazepHas ’ ’
MaxkcuManbHoe paspemienue neuatu: He MeHee 1200x1200 Touex;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJIHUTEJIIBHOE OOPYJIOBAHHUE
EcTrecTBeHHOHAYyYHAasi HANIPABJIECHHOCTh
ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX pabOT HA YpOKax Mo OMOJIOTHU B
OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHAIIUXCA.
Kommnekranus: becipoBoiHOM MynbTUIATYHUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaTyuK OCBENIEHHOCTH C IUANa30HOM U3MEpPEHHs He yxke ueM oT 0 10
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 1o 14 pH
[udposas nadboparopust | JlaTyuk TemmepaTypsl ¢ AMANAa30HOM H3MEPEHUS HE yxe ueM oT -20 10
1. 1o OMoJI0THUU +140C 1 . 1 .
(yueHmnueckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEHUs He yxe ueM oT ()

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

JlaTuuk TeMmepaTypbl OKpYKarolei cpeibl ¢ TUarna3oHOM U3MEPEHUs He
yxe yeM oT -20 mo +40

Akceccyapsl:

Kabens USB coennHUTENbHBIN

3apsimHOE yeTpoiicTBO ¢ KabemeM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO M0 3KCIUTyaTanuu upoBoi 1abopaTopun




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

[udposas Buneokamepa ¢ METAUIMYECKUM IITATUBOM, pa3pelIeHUE HE
menee 0,3 Mnukc

[TporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomeHaanuu He menee 30 pador

YnakoBka

Hanwuune pyccKOsI3bI9HOTO CaiiTa MOIICPKKH, HATUINE BHICOPOJIMKOB.

[Mudposas nadbopaTopust
10 XUMUH (yUeHUYEcKas)

OOecnieunBaeT BHINOIHEHUE TA0OPATOPHBIX PA0OT MO XUMHUH HA YPOKaX B
OCHOBHOI IIKOJIE U IPOEKTHO-UCCIIEN0BATENBCKON JESTEIbHOCTH YUaIUXCA.
Kommekranus:

becripoBoHON MyJIBTUAATUUK 110 XUMUU C 4-M5I BCTPOCHHBIMU JATUNKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHBIN) ¢ JUANa30HOM U3MEPEHUS
He yxe 4eM oT -100 no +900C

JlaTuuk 3MEeKTPONpPOBOAMMOCTH C AMANa30HaMU U3MEPEHHUs He yxKe ueM oT 0
10 200 mxCwm; ot 0 g0 2000 MxCwMm; ot 0 1o 20000 MkCwm

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

OTaenbHbIE JATUUKHU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coennHUTENbHBII

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoJCTBO 10 3KCIUTyaTanuu nudpoBoi sadbopaTopun

HaGop nmabopatropHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 40 padot

Hanuuue pycckos3pIMHOTO caiiTa noaIEepKKN

1 mrT.

1 mT.




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hannuaue BUJICOPOJIMKOB.

[Mudposas nadbopaTopust
o gusuke
(yuenunueckas)

ObecrieynBaeT BBIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[{udpoBoii JaTYUK TEMIIEPATyPHI C JUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 go 120C

[udpoBoii gaTyuk aOCOTFOTHOTO JABJICHUS C AUATa30HOM H3MEPCHHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJISl C AMANa30HOM U3MEpPEHUs He yke 4eM oT -80 110
80 mTn

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

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

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

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

AKkceccyapsl:

Ka6ens USB coenuHuTENbHBIN

3apsgHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp A1 TpOBEIeHUS IKCIIEPUMEHTOB

Kpartkoe pykoBOACTBO 10 IKCILTyaTauy MuGpoBoii JabopaTopun
[Tporpammuoe obecnieueHue

Meroanueckue pexomenaamnuu (40 pador)

Hanuuue pycckos3pIMHOTO caiTa MOAAEPKKU

Hannune BuaeopoankoB.

1 mrr.

Hudposas maboparopust
1o GU3nOIOTUU

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

1 mrT.

1 mT.




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

(mpoduIIbHBIN YPOBEHB)

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

JlaT4yuk myJnbca ¢ AUana3oHoM u3mepeHus He yxe deM ot 30 1o 200 ya/mMun
JlaTuuk Temneparypsl Teja ¢ Juana3oHoM U3MEpPEHUsI HE yxKe ueM oT +25 110

+40C

JIaT4rMK 4acTOTHI ABIXaHU C AUANA30HOM H3MEpEeHHs He yxe ueM ot 0 10
100 uukII0B/MHUH

JlaTuuk yckopeHus C nmokasatensiMu £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 uyem ot -40 mo 40 H
JIaT4MK OCBEIIEHHOCTH C AMAaNa30HOM M3MepeHus He yxe ueM oT 0 10
180000 nx

AKkceccyapsl:

KaGens USB coequHUTENbHBIM

3apsigHOE yeTpoiicTBO ¢ KaberneM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TpOBECHUS SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy HupoBoi 1adbopaTopuu
[TporpammHuoe obecnieueHue

Meroandeckue pekomeHaanuu He MmeHee 20 paboT

Hanuune pycckosi3pIYHOTO caifiTa Mo aep KKH

Hanuuue Buaeopoankos.

Hudposas maboparopust
10 DKOJIOTHH

ObecnieunBaeT MpOBEACHNE YIEOHOT'O IKOJIOTHUECKOT0 MOHUTOPHHTA
MHCTPYMEHTaAJIbHBIMHU MeTo1aMu. Habop npumeHsieTcst npu u3yuyeHuu
9KOJIOTUH, OMOJIOTUHU, XUMUHU, Teorpaduu 1 MPUPOJOBECHUS, a TAKKE JUIs

WHAWBUAYAJIbHBIX UCCICOOBAHNA U HpOeKTHOﬁ JACATCIIbPHOCTH IIKOJIBHHUKOB.

1 mrr.

1 mrr.




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Komrmiekranus: becnpoBoiHON MyTbTHIATYHUK O IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOCHHBIMU JIaTYUKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

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

JaTtunk BnaxxHocTH ¢ quanazonom uzmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AUAa30HOM U3MEpeHus He yxe ueM ot 0 110
180000 nx

JlaTuuk TemMnepatypsl ¢ [uana3oHoOM U3MepeHHsl He yxke ueM oT -20 10
+140C

JlaTuuk 3MEeKTPONPOBOJAUMOCTH C AMANa30HaMU U3MEPEeHUs He yke ueM oT 0
10 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm

JlaTyuk TemnepaTypbl OKpYXKarollei cpesibl ¢ AUana3oHoOM U3MEPEHUs He
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

JlaTymk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHNUS C TUAITA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 'y no 8 xI'1y;

JlaT4rK BIQYKHOCTH TIOYBHI C TUAITA30HOM U3MEpEHUs He yxke ueM oT 0 110
50%

JaTtunk kucnopoja ¢ nuamnazoHom uzmepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IIOTHOCTU 525 HM

JlaTuuk ontuyeckoi miotHocty 470 HM

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

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

Axceccyapbl:

Kabens USB coequnuTensusbiif (2 mr.)




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepxeHb Ui 3aKperIeHHs] JaTYUKOB B IIITATUBE

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

Metoanyeckue pekoMeHaanuu He menee 20 pador

YnakoBka

Haymgme pyccKOSI3BIYHOTO caiiTa MoIePIKKH, HATHIHE BUACOPOINKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockomna: 6HOIOTHIeCKUl

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MerTox nccieoBaHus: CBETIIOE 1OJIe
Marepuain ONTHKH: ONTHYECKOE CTEKIIO
YBenuueHue MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

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

Twur nmoacBeTKH: 3epKajio MM CBETOTUO]T
PacnionoxeHune moacBeTKU: BEPXHIS U HIDKHSASA
Marepuan kopmyca: MeTail

[IpeameTHslit cronuk, MM: 90

Wcrtounuk nutanus: 220 B/50 I'y

Yucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1aboparopHbie snekTpoHHble 200 T, ciupToBKa
nabopaTopHas, BOpOHKa KOHUYECKasl, ajoyka CTeKIssHHas, npooupka [1X-
14 (10 mTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoi (2 mTykn),
UWIMHIP U3MEpUTENbHBIN 2-50-2 (CTEKJISIHHBIHN, C TPUTEPTON KPBIILIKOH),
IITaTUB JUIs TpoOupok Ha 10 rués, 3a)KuM NpoOUPOYHBIH, HINaTelb-

1 mrT.

1 mrT.




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

nokeuka (3 mryku), Ha0op (HIAKOHOB ISl XpaHEHUST PACTBOPOB U
peakTuBoB (00beM (hmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢nakona 30 mi1 - 10 KOMIUIEKTOB 1O 6 IITYK), LIUIHHP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mrykn), crakad Beicokuit S00 mut (3 mTyku), Habop
epIIeii 111 MBIThSI TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JIs
MBITBS KOJIO - 3 IITYKH), Xanat 0embii X/0 (2 TYKH), IepYaTKi Pe3HHOBBIC
XUMHUYECKHUE CTOWKHE (2 MITYKH), OYKU 3alUTHBIC, GUIBTPEI OyMaxKHbIC
(100 mwrtyk), roproyee ams ciuptoBok (0,33 m).

B coctaB Ha0op BXOIAT peaKTUBbI: AIFOMHHHUIA, KeNe30, CONSTHAS KUCIIOTa,
METHIIOpaHXK, peHondTarent, aMMHUaK, MePOKCHI BOJIOPOIa, HUTPAT
cepebpa u apyrue; B o01Iei CI0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
WCTIOJIB3YEMBIX JUISI COCTABJICHUSI KOMILJICKTOB PEaKTHBOB IPH MTPOBEACHUN
HK3aMEHAIIMOHHBIX HKCIIEPUMEHTOB 10 KYPCY IIKOJIbHOW XMMUHU.

VYuyeOHnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocraB Bxogsr:

Cencop Tun 1 ve menee 1 mr., o6ecnedrnBaeT BO3MOXKHOCTb PErHCTpalun
CUTHaJIa 3JIeKTPUUECKON aKTUBHOCTH MBI (3JeKTpoMuorpammsl, IMI).
Perucrpanus nomkHa OCyIIECTBISAETCSI HEMHBA3UBHO, CYyXUMU JIEKTPOJIaMHU.
B03MOXHOCTBIO KpEIUIEHHS K pyKe YeJIOBEKa, YTO JOKHO /1aBaTh
BO3MO>XHOCTb PETMCTPUPOBATH IEKTPUUYECKYI0 aKTUBHOCTH MBILIIIBI B
o0racTy, HajJ KOTOpPO pacnosaraercs kpemieHue. [Ipu HanpskeHun
MBIIIIIBI TOJKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOIIOIEHUS TyYHOCTH
cur"aia (t.e. nmpucyrctBue OMI), mpu paccinabieHUH MBIIIIIB - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., odbecrednBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromaerusmorpammsl (OIII7) onTuyeckum myTem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
W3MEHSETCS M0]] BO3/IEHCTBHEM YJIbCOBOW BOJHBL. CeHCOp JOKEH ObITh
o0ecrnedyeH BO3MOXKHOCTBIO KPEIUICHHUS K MOAYIIeYKe Najblla YeJIOBEeKa.

1 mrT.




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.
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(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTh: PETHCTPAIlUN
curHana snekrpokapanorpammel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauud I, II u Il oTBeneHNI; MOAKIIFOYEHHUS DIIEKTPOIOB K CEHCOPY C
MOMOIIIBIO COCMHUTENBHBIX MPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. odbecreyrBaeT BO3MOXKHOCTb: PETUCTPALIUN
CUTHaja KoxkHo-ranbBannueckoit peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISIETCS HA IOCTOSIHHOM TOKE; IMOJKIIFOUEHHUS K TEIly YEJIOBEKa C
MOMOIIBIO CYXHUX 3JIEKTPOJOB, MOJKIIOUEHUE KOTOPBIX K CEHCOPY
ocymecTBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., oO0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIeKTPUUECKON akTUBHOCTU Mo3ra (D217) ¢ moMoLIbIo CyxXux
HEWMHBA3UBHBIX 3JIEKTPOOB; PETUCTPALMH AIEKTPUUECKON aKTUBHOCTH
Pa3HBIX J0JIEH MO3ra; MOJKIIOUYEHHS JJIEKTPOAOB K CEHCOPY C IIOMOUIbIO
COEIMHHUTENIBHBIX NPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKPEIUIEHUS JJIEKTPOOB HAa IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecreunBaeT BOZMOXKHOCTb: PErHCTPaLuU
CUTHaja KojiebaHus rpyiHoi kiaeTku (CeHcop AbIXaHUs); ONpeeIeHUs
YacCTOTHI JIbIXaHUSI.

YcTpoiicTBo /it cOopa TaHHBIX OT CEHCOPOB U Nepelayl Ha NEPCOHAIbHBIN
KOMIIBIOTEP 00€CIeunBaeT BO3MOXKHOCTb COOpa JaHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nenTpanbHoro moaysst k I1K ¢ momomsto USB-kabens. LlenTpanbHbIit
MOJyJIb UMEET HE MeHee | MIT,: TaibBaHMYECKYI0 n30isuio ot [1K.
LleHTpasbHBINA MOIYIb 00€CIIEUNBACT BOZMOKHOCTD OJTHOBPEMEHHOTO
MOJKJIFOYEHHUS BIJIOTH 10 4 ceHcopoB. Kaxplii 3 BXoa0B LleHTpanbHOro
MOJTyJIsl UMEET raJIbBaHU4ECKYI0 M30JISIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHU4YeCKOM u3ossiiun). [lonkimodenne cencopos K [{enTpanpbHOMY
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KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
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MOJIYJIIO OCYILIECTBIISIETCS ¢ TOMOIIBIO CIEMATIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecrneunBaronux npaBuiIbHOCTb MOJKIIOUYEHUS pa3beMa U
CHIDKAIOIMX PUCK CIIY4alHOIO KacaHUs Pa3beMOB TOKOIIPOBOJAIINX
9acTei, a TakyKe 00ECIIeUNBAOIINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monynb «KHonka» He MeHee 1 1IT., 00ecrieunBaeT BO3MOKHOCTh: Pa3METKH
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHee 3-X pa3INyuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOIAIIEe B COCTAaB 1aO0OPaTOPHH, JOKHO 00ecreunBaTh
BO3MO>XHOCTb PETUCTPALlUU apTEPUATILHOTO JABIECHMUSL.

[IporpammHuoe o6ecnieuenue (nanee - [10). JlomkHo obecrieunBaTh
BH3YaJIU3AIMIO0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbl JOJHKHO COCTOSITh U3 BKJIAIOK, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpauKoB, HEOOXOIUMBIX TSI OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMEThCS BKJIAAKa /1711 OJHOBPEMEHHOTO MMPOCMOTpPa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpansHOMY MOIyIIIO.
OT0 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIbHOTO (TOJIUTpaduuecKoro)
pekuma paboThl yCTpONCTBA.

Taxke TOMAKHBI UMETHCS BKJIAIKH /1711 BU3yaJlU3allui CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOM3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE TS
TOT'O WJIM UHOT'O CUTHAJIA BETUYMHBI.

I1O moimKHO KaBaTh BO3MOXXHOCTh BU3YaIM3alMA U 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3anus CUrHasia, ClieKTp CUTHaJa, aMIUIMTYAHBIA TPUTTEp

- OII": BU3yanu3anus CUTHaNA, CIIEKTpa CUTHAIA, TaXOTPaMMBI, Tpaduk
myJbca
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- OKI': Bu3yanusanus CUrsana, TaxorpaMmsl, rpaduk myiabca

- KI'P: Bu3yanu3anus cursana

- O0TI': BU3yanu3anus CUTrHaa, CleKTp CUrHaja, aMIUTUTyAa anbda-purMma,
aMIUTUTya OeTa-puT™a.

- CeHcop JbIXaHMs: BU3YyaJIU3alus CUTHAIA,

- Knonka: Bu3yanusanus CUrHaia pasMeTKu

1O nomxHO UMETh BO3MOXKHOCTh KacToMu3aluu U Hactpoiiku 110 s

3¢ (HeKTUBHOrO 0TOOpaXKeH!s rpaMKOB: HACTPOMKa 1IBETa, BHIOOD
apaMeTpoB Ul aHalIu3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpadpukoB. [10 101KHO UMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

B03M0OKHOCTh HACTPOIKH MapaMeTpoB HIBTPALUN CUTHAA C TIOMOIIHIO
(GuIbTpa HIXKHUX YacTOT, PUIIBTPA BEICOKMX YaCTOT, MIOJIOCOBOTO (pUIIbTpa,
PEXEKTOPHOTO (PUIBTPA.

C nenpio ynoOcTBa aHANIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aMMCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiyl, ¢ MOCIeayomen
BO3MOKHOCTBIO MX MOCJIEAYIOIIEr0 BOCTIpon3BeieHHs B JaHHOM [10
(MMUTHPYS PETUCTPAIIMIO CUTHAJIA B PEKUME PEATLHOTO BPEMEHH ).

B cocraBe: MeTomueckre MaTepuaibl sl yUUTEN U 00yJaroluxcs,
OIMCaHME TOKITFOUEHHS CEHCOPOB JIA00PATOPUH, HHCTPYKIIHH IO
ucnonb3oBanuio 110, onucanue 1abopaToOpHBIX U MPAKTUYECKUX paboT,
KOTOPOE B TOM YHCJIE COICPKUT MPE3CHTAIMOHHBIC MaTepPHAJIbI.
VYnakoBka/kopoOka 1abopaTopuH JoHKHA 00ecTiednBaTh yJ00HOE XpaHEeHUEe
U COZIEPKaTh MOACKA3KH JUIsl PACIIONIOKEHHS] CEHCOPOB U YCTPOUCTB
nabopaTopuu A1l yI0OHOTO HCIIOIB30BaHMS MTPENOIaBaTEeIIMK U
00yJaroNMuUCS.

TexHogorn4eckas HaPaBJCHHOCTb

9.

| O6pazoBarenbHbIit

| PoGoToTexHIuecKHii HAGOP MPETHA3HAYEH JUIS H3YUEHHS OCHOB

1 mrT.

1 mrT.
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KOHCTPYKTOP IS
MPAKTUKH OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMILUIEKTOM JaTYHKOB

POOOTOTEXHUKH, JeTalleH, Y3JI0B U MEXaHHU3MOB, HEOOXOIUMBIX JIs
CO3JIaHMsI POOOTOTEXHUYECKUX YCTPOUCTB.

Habop npezacrasnser co00il KOMITIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHUTENIBHBIX 3JIEMEHTOB U DJICKTPOTEXHUUECKIUX KOMITOHEHTOB.
Ha6op no3Bossier codupath (M mporpaMMUpOBaTh COOMpPaEMbIe MOJIEIH ), U3
AJIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJICITH MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPONCTB C aBTOMAaTHU3UPOBAHHBIM YIIPABIICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, & TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
MCIOJIb30BaHUU Tiepeiay (B TOM YHCIIE YEPBSYHBIX U 3yOUaThIX), a TaK XKe
pBIYATOB.

CBETOJIMO/IHBII MaTPUYHBIN TUCIUICH ¢ 6eoii MOACBETKON Ha KOHTPOJUIepe
KonnyecTBo mopTOB BBOIa/BBIBOIA HA KOHTPOJUIEpE HE MEHEe 6
KonnyectBo kHOMOK He MeHee 4

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

1) mporpaMMupyeMslii 010K yrpaBlIeHUs, KOTOPBII MOXKET paboTaTh
ABTOHOMHO W B TIOTOKOBOM PE&XKHME;

2) cepBOMOTOPBI

3) DaT4YHK CUIIBI

4) naT4uK paccTOSHUS

5) naT4uK 1BETA

6) akkymynaTopHas OaTapest

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKITtoUast meppopupoBaHHbIC
ANIEMEHTHI: OAKU, KyOUKH, OCH U BaJIbl, COSIMHUTEIHHBIC DIIEMEHTHI K OCSIM
, LIECTepHU, IPeAHA3HAUYECHHBIE JUIS CO3JJaHMs] YUEPBSIUYHBIX U 3y0UaThIX
nepenay, COeIMHUTENBHBIE U KPETEKHBIE DIIEMEHTHI;

7) IlporpamMHoOe obecrieyeHre, UCHOIb3yeMOoe AJis POrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETEH U YCTPOUCTB, TOCTYITHO IS
CKayMBaHUs U3 ceTH VHTEepHET




KoanuecTBO eAMHAI IS

npoguibHoro KoaunyecTBOo eqMHMIL 1151
KOMILIEKTA npoguiabHoro
No Haumenosanue Kparkue npuMepHbIe TEXHHYECKHE XaPAKTEPHCTHKH (0BueobpasoBatetbHbIe lomrLielcTa
000py10BaHuUs OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
ABJISAIOIIHECS o01meo0pa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
ell. U3M.

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

Habop nomken ObITh ipeHa3HAYEH JJIs1 TPOBEICHHS YUeOHbBIX 3aHATHHA MO

QJICKTPOHUKE U CXEMOTEXHUKE C LCJIIBIO U3YUCHUA Hauboee

pacpoCcTpaHEHHOMN JIEMEHTHOM 0a3bl, MPUMEHSIEMOM Jisi MHKEHEPHO-

TEXHUYCCKOT'O TBOPUCCTBA yHAlIUXCA U p213pa60TKI/I y‘l€6HBIX MOI[GJ'IGﬁ

po6oTtoB. Habop H0oImKeH MO3BOIIATH YUaIUMCs Ha TPAKTHKE OCBOUTH

OCHOBHBIC TCXHOJIOIHHU ITPOCKTUPOBAHUA pO6OTOTCXHI/I‘ICCKI/IX KOMIIIICKCOB

Ha IpuMepe yueOHbIX Mojiee poOOTOB, a TaK)KE U3YYUTh OCHOBHBIE

TCXHUYCCKUC PCHICHHUA B obnactu KI/I6epHeTI/I‘I€CKI/IX " BCTPpanBaCMbIX

CUCTEM.

B cocrtaB komIiekTa JOJIDKCH BXOIUTH Ha60p KOHCTPYKTUBHBIX 3JICMCHTOB

JUTst COOPKM MaKeTa MaHUTYJISIIMOHHOTO Po00Ta, KOMIUIEKT METANIMYECKUX

O6paSOBaTCJlBHBII>’I Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB JJIsA C60pKI/I MakKeTa MOOMJIBHOTO p060Ta u T.II.
10 110 MEXaHUKe, B cocraB komruiekTa BXOUT HA0Op AIEKTPOHHBIX KOMIIOHEHTOB JIJIst 1 wr 1 wr

MEXaTPOHUKE U
pOOOTOTEXHUKE

U3Yy4YEHUsI OCHOB DJIEKTPOHUKH U CXEMOTEXHUKH, @ TAKKE KOMILIEKT
MIPUBOJIOB U TATYMKOB PA3IMYHOIO THUIIA JUIs pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KOMIUIEKTa TOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBO/L OONIBLION - HE MEeHee 411IT, CEPBOIPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 3UIT, yIbTPa3ByKOBOM
JaTYUK - HE MEHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunuK
OCBEILEHHOCTH - HE MeHee 11T, Habop 3JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAECHCATOPHI, CBETOAHOABI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJAOB /s O€CIIaeqHOro NPOTOTUIIUPOBAHHUS, TIaTa
OecraeyHOro MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsIHOE YCTPOICTBO, .
B cocraB KOMIUIEKTa TOKEH BXOAUTh IPOrPAMMHUPYEMBIN KOHTPOJUIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyssix cBo001HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyemsiii KOHTpOIIED
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JOJKEeH 00J1aAaTh MOPTaMu JIJIsl HOJKITIOYEHHS IM(PPOBBIX U AaHAJIOTOBBIX
ycrpoiicts, untepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHHUYECKOTO 3PEHUS,
MIPEICTABIISAIONINI cOO0 BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa He MEHEe
1.2 I'Tu, oosem O3V - He menee 512M6, 00beM BCTPOCHHOM MTaMSITH - HE
MeHee 81'0), UHTerpupOBaHHON KaMepol (MakCUMaJIbHOE pa3pelieHne
BUJICOTIOTOKA, NepenaBaemoro no untepdeiicy USB - ne menee 2592x1944
€/1.) M1 ONTUYECKON cucTeMoil. MoyJib TEXHUUECKOTO 3PEHUSI JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomortsio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHUECKOTO 3PEHHUS TOJDKEH HMETh BCTPOCHHOE
MporpaMMHOE oOecIiedyeHre Ha OCHOBE OIEpalMOHHON cucTeMbl Linux,
MO3BOJISIIONIEE OCYIIECTBISATH HACTPONKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapamMeTpOB HEMPOHHBIX ceTel JUIsl OOHAPYKEHUS 00HEKTOB, OTPEICICHUS
WX MapaMeTpoB U JalbHEHIeH HIeHTU(DUKALINN.

KowmrmuiekT nomken obecneunBaTh BO3MOKHOCTh H3YUYE€HHS OCHOB
pa3paboTKu MPOTPaMMHBIX U allapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuid B cepe "MuTepHeT Bemieit", a Takke pereHunit B 001acTi
POOOTOTEXHHUKH, NUCKYCCTBEHHOTO MHTEJIEKTA M MAITUHHOTO O0YYCHHS.

11.

YersipéxoceBo
y4eOHBIi poOoT-
MaHUITYJIATOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

Y4eOHbIi poOOT-MaHHITYJISTOP MPEeIHA3HAYEH JIJIsl OCBOCHUS
00y4aroIUMUCS OCHOB POOOTOTEXHHUKH, JJISl IOJTOTOBKH O0YUYaIOIIUXCS K
BHEIPEHHIO U TIOCIIEAYIONIEMY HCITOJIb30BAaHHIO POOOTOB B MTPOMBIIIICHHOM
MIPOU3BOJICTBE.

KomnnuecTBo oceit poboTa MaHUITYIATOpA - YETHIPE.

Ilepemenienne HHCTPYMEHTA B IPOCTPAHCTBE MO TPEM OCSIM JIOJIKHO
VIIPaBJIATHCS MATOBBIMU JIBHTATEIsIMH. HampshkeHne muTaHus MaroBbIX

1 mrT.
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nBurareseil He ooinee 12 B.

CepBoBHTaATEINIb YETBEPTOUN OCH JIOJDKEH 00ECIIeUnBATh TOBOPOT
WHCTPYMEHTA.

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

Jliig onpesiesieHus MOJI0KEHUSI MAaHUITYJISITOPa IPU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH HUCIOIB30BaTHCS IHKOJIEP.

VYroa noBopoTa 3aHETO Iieya MaHUITYJISITOpa He MeHee 90 rpaaycoB.

VYo noBopoTa nepeaHero mniaeda MaHunysasTopa He menee 100 rpaaycos.
Jliig onpeiesieHus OJI0KEHUS 3aJTHETO U IIEPEIHEr0 IIeY MaHUITYJIsITOpa
JIOJKEH MCIIOJIb30BaThCs THPOCKOIL. YTOJI MOBOPOTA [0 YETBEPTOM OCH HE
menee 180 rpamycos.

JlomkHa OBITH BO3MOXKHOCTD OCHAIIIEHUS] CMEHHBIMU HacaJKaMH (Harpumep,
JepaTelnb KapaHjaama Uiy giomMacTtepa, IpUcocka ¢ CEpBOJIBUraTeNEM,
MEXaHMUYECKOE 3aXBAaTHOE YCTPOMCTBO C CEPBOJBUTATEIEM, YCTPONUCTBO IS
Ja3epHON I'PaBUPOBKYU WM yCTpOorcTBO 171 3D-nevarn).

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

PoboT-MaHuIynsATOp TOJKEH 00ecTIeynBaTh epeMeIieHIe Hacalki B
MIPOCTPAHCTBE, aKTUBALIMIO HACAIKH, BO3MOXKHOCTb MOJIy4YE€HUSI CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOICTBAMU.

Marepuan kopmyca — amoMuHuid. J[namerp paboueit 3051 (0e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mM. UnTepdetic
noaxiarouenus — USB.

JlomKeH uMeTh BO3MOKHOCTh aBTOHOMHOM pabOThl U BHELTHETO




HaumeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHE XapAKTEPHCTHKH

KoanvecTBo eqmHun A
npoguibHoro
KOMILIeKTa
(o0eodpa3zoBare/ibHbIE
OpraHu3anmm, He
SIBJISIIOILHECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosanuyecTBo euHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJI0KOMILJIEKTHbIE
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YIPaBIECHUS.

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

JlomkeH obecnieunBaTh MOBOPOT IO IEPBBIM TPEM OCSIM B 3aJIlaHHBIN Yol U
Ha 3aJIaHHBIN yroJI, IOBOPOT 110 YETBEPTOM OCH HA 3aJlaHHBINA yroJI,
IOBUKEHME B KoopauHathl X, Y, Z, IepeMelleHUe Ha 3alaHHOE PaCCTOSHUE
o KkoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYIEM ITOJIOKEHUH YTJIOB,
neperady AaHHBIX O TEKYLIMX KOOpAUHATaX MHCTPYMEHTA.

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

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

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3YyUCHHSI
MHOTOKOMIIOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISITUOHHBIX
poboToB

OO0pa3oBaTebHbIM KOMIUIEKT 10JKEH ObITh MTpeIHa3HaueH JUIs H3Y4YeHUs
POOOTOTEXHUUYECKUX TEXHOJOTUI, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJOTUI
MPOTOTUNIMPOBAHMS U JIUTUBHOTO POU3BOCTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) MHTennexTyanbHblii CEpBOMOAYIIb C MHTETPUPOBAHHON crCcTEMOM
yIIpaBJICHUs], TO3BOJISIONIEH 00BETUHATH CEPBOMOIYIHN APYT C APYTOM IO
MoCJIeI0BaTeIbHOMY UHTEp(DEHCy - HE MEHee OIIT;

2) PoGoTOTEXHMYECKUI KOHTPOJUIEP MOAYJILHOTO TUIIA, IPEACTABIISIOINI
co00i1 OAHOIIATHBIN MUKPOKOMIIBIOTED C ONEpallMOHHON cucTeMoil Linux,
00BETUHEHHBIN ¢ TepUPEPUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO TJIaThI
paciupenusi. POO0ToTeXHUYECKHI KOHTPOJUIEP NOJIKEH YOBIETBOPATD
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHUKPOKOMITBIOTEPA - HE MEHEE 4, TAKTOBAs 4acToTa sijpa - He meHee 1,2

1 mrt.

1 mrT.
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I'Tu, o6bem O3V - He meree 512 MO, Hanmmuue uarepdetricos - SPI, 12C,
12S, TTL, UART, PWM, 1tudpoBbie 1 aHATOTOBBIE TIOPTHI IS
MOJIKJIIOYEHHUS BHEITHUX YCTPOUCTB, a Takke WiFi niau Bluetooth ans
KOMMYHMKAIMU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOTeXHHUECKU
KOHTPOJUIEP JOJDKEH 00ecieunBaTh BO3MOXKHOCTD IPOTPaMMUPOBAHUS C
MOMOIIBIO cpeAcTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHsIeMoit
cpeab! Arduino IDE, a Taxoke ynpaBieHUsI MOAEISIMA POOOTOTEXHUYECKUX
CUCTEM C TToMoIIbI0 cpeasl ROS.

3) BrruncnuTenbHbli MOAYJIb CO BCTPOEHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mT. BeraucnurenbHbIi MOy b TOIDKEH 00J1a1aTh BCTPOCHHBIMA
1U(GPOBBIMU IOPTAMU - HE MeHee 1 21T U aHaJI0rOBBIMU OPTAMU- HE MEHEE
12mT. BeraucauTensHbIN MOIYIb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecnipoBoiHOM cBsi3u THIa Bluetooth u WiFi qys co3nanus anmapatHo-
MIPOrpPaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKU
pewmennii "MHTepHeT Bemen".

BrruucnurenbHbI MOAYITH JOJKEH 0071a1aTh COBMECTUMOCTBIO C
nepupepuiHbIMU IIIATaMU A7 noAKIoueHus Kk cetu Ethernet u
ITOAKJIFOYEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Moaynb TEXHUYECKOTO 3pEHUS, IPEICTABISAIONINNA COOOH yCTpOCTBO Ha
0a3e BBIYMCIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOM KaMephl,
obecrieynBarolee pacro3HaBaHue MPOCTEHIITNX H300paKeHUH Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEILHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moyiab TEXHHYECKOTO 3pEeHUs 10JKeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCTIO3UIMH, Oastanca 6enoro, HSV
COCTABIISIOLINX, IUIOLIAIM OOHAPYKHUBAEMOM 007acT N300paKeHHS,
OKpPYTJIOCTH OOHapyXKUBaeMoU 00J1acTH U300pakeHus, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTe OTHOCUTENIBHO JIPYT Apyra

Moynb TEXHUYECKOTO 3pEHHUsI TOJKEH UMETh BCTPOEHHBIE HHTEP(ENCHI -
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SPI, UART, 12C unu TTL a1 KoMMyHUKAUK APYT C IPYTOM HIIH
BHEUIHUMH YCTPOMCTBAMH.

5) KoMIIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 MeTallia il COOpPKU MOJIeNN
MaHUIYJISTOPOB - HE MeHee l1T;

6) KoMiekT sneMeHTOB A1 COOpKH BaKyyMHOI'O 3aXBaTta - He MeHee 11iT.
OO0pazoBaTebHBIN POOOTOTEXHIUYECKHI KOMIUICKT JTOJDKEH COACPKATh
Habop GMOIMOTEK TPEXMEPHBIX MOJIENEH AJIs MPOTOTUIIMPOBAHUS MOEIeH
MOOWJIBHBIX U MAHUITYJIILIMOHHBIX pOOOTOB pa3anuHOro Tuma. B cocras
KOMIIJIEKTA JIOJKHBI BXOJUTbh HHCTPYKIIMU U METOJUYECKUE YKa3aHUs 110
pa3paboTKe TPEXMEPHBIX MOJIeJIeH MOOMIILHBIX POOOTOB,
MaHMITYJIILUOHHBIX pOOOTOB C PA3JIMYHBIMU TUIIAMU KHHEMATUKHU (YII0Bas
KMHEMAaTHKa, IUIOCKO-NapalielbHasi KHHEMaTHKa, J1eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyaskHasi KHHeMaTuka, niaargopma Ctroapra u T.I1.).
O06pazoBaTenbHBIN POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJIEPKATh
MHCTPYKIIMHU 0 TPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS HHKEHEPHBIX PAcU€TOB MPU MPOEKTUPOBAHUH (pacdeThbl
Harpy3kyd 1 MOMEHTOB, paci4eT MOIIHOCTH ITPUBOJIOB, pacuyeT apaMeTpoB
KMHEMAaTUKH U T.11.), THCTPYKIIMH 10 pa3pabOoTKe CUCTEM YIPABIICHUS U
IPOrpaMMHOTr0 oOecrieueHus JUIsl yrpaBiieHUs] poOOTaMH, UHCTPYKIIUU U
METOJIMKH IO pa3pabOTKe CUCTEM YIPABIEHUS C dJIEMEHTaAMU
MCKYCCTBEHHOT'O MHTEJIEKTa U MAIIMHHOTO O0yYEeHHUS.

KomnbroTepHoe o6opyioBanue

13.

HoytOyx

dopm-pakTop: HOYTOYK;

XKectkas, HeoTKIIOYaeMasi KJIaBUaTypa: HAJINYHE;
Pycckas packiagka KjaaBuaTyphbl: HAIUUUE;
Jnaronane skpaHa: He MeHee 15,6 q10iMOoB;
Pa3pemenne skpana: He MeHee 1920x1080 nukcenei;

1 mrT.

1 mrT.
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KonnuecTBo sinep npoieccopa: He MeHee 4;

KonndecTBo MOTOKOB: HE MeHee §;

ba3oBas TakTroBas yacroTa npoueccopa: He meHee 1 ['T';
MakcumanbHasi TAKTOBas 4acToTa npoieccopa: He menee 2,5 I'T'w;
Kam-namsarte mporeccopa: He MeHee 6 MOaiit;

OOBeM yCTaHOBJICHHOH ONepaTHBHON NaMATH: He MeHee 8 ['0aiiT;
O6beM noaaepKUBaEMOM ONEpaTUBHOM MaMATH (7151 BO3MOKHOCTH
pacmmpenus): He MmeHee 24 ['0aiT;

O6mbem Hakonurtens SSD: He menee 240 I'0aiit;

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

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

Buemnuit unrepgeiic LAN (ucnonb3oBaHue NepexoJHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hannuune monyneit u uaTepdeiicoB (MCIONb30BaHUE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becripoBogHas cBsa3p Wi-Fi: Hanuuue ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "Mbllb": HATUYKE;

[IpengycranoBneHHas oneparoHHasi CHCTeMa ¢ rpaduuecKuM
M0JIb30BaTEILCKUM HHTEpdeiicom, obecnieunBatomnias paboTy
pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX U OOIIECUCTEMHBIX PUIIOKEHUN:
HaJu4ue.

14.

Tenexka-XpaHWIHIIE
HOYTOYKOB

THUI KOpITyca: METa;

BO3MOYKHOCTH 0€30IacHOI0 3aMUIICHHOT'O 3aMKOM XPaHCHU A HOYT6YKOBI

HaJIM4YHE;

1 mrT.

1 mT.
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BO3MOKHOCTb 3apsJIK HOYTOYKOB: HaJIM4YHE, NOJAEP)KKa HOYTOYKOB U3
KOMIUIEKTA ITOCTaBKU;

Hanmuue poyrepa Wi-Fi crangapra 802.11n unu coBpemensee: 1 mir.
MOJJIEP’KKA HOYTOYKOB U3 KOMILJIEKTA IOCTaBKH;

KOJINYECTBO HOYTOYKOB: OT 6 IITYK, HOJ/I€P’KKa HOYTOYKOB U3 KOMIUIEKTa
IIOCTABKU;

Hanpspkenne nuranus: 220B\5011;

[ToTpebnsiemast mottHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (MakcumyMm): 12;

JUIvHa MIHYpa IEKTPONUTAHUS: OT 2,5 METpa;

3ammra oT NepeHanpsHKeHus, KOPOTKOrO 3aMbIKaHUsL: HATUYKE;
Koneca g nepeiBUKeHUs: C TOPMO30M: HaJIMUUE.




