MUHUCTEPCTBO INPOCBEIIEHUSI POCCUMCKOM
®EJEPAIINA

PACITIOPS’) KEHUE
ot 12 ssuBaps 2021 r. N P-6

OBb YTBEPKJIEHUU METOJINYECKUX PEKOMEHJAIIMHN
MO CO3JAHUIO 1 ®YHKIIMOHUPOBAHMUIO B
OBIIEOBPA3ZOBATEJBHBIX OPTAHU3AIIUAX,

PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

Bo ucnonnenue nynkra 4 IlpaBun mpenocraBieHuss M pacnpenesieHus cyocuauil u3 QenepanbHOTo
Oromkera Oromkeram cyObpekToB Poccmiickoit ®@enepanmu Ha COPUHAHCUPOBAHHE PACXOJHBIX
o0s3aTenibecTB cyObekToB Poccuiickoit ®denepanuy, BO3HHMKAOIUX IPU pealu3allMd PErHOHAIBHBIX
IIPOEKTOB, 00ECIIEYUBAIOIINX JOCTHKEHHE 1€, TOKa3aTeaed U pe3yabTaToB (peaepanbHbIX IPOEKTOB,
BXOJISIIIMX B COCTaB HallMOHaJIbHOIrO npoekTa "OOpa3oBaHue'", B paMKax rocylapCTBEHHON IPOTrpaMMBI
Poccuiickoit @enepanuu "Pa3sutne oOpazoBanus", npuseaeHHbIX B [Ipunoxennn N 5 k rocyaapcTBeHHOM
nporpamme Poccuiickoit ®enepauun "Pa3ButHe o00pa3oBaHus", YTBEP)KICHHOH IOCTaHOBJIEHUEM
[TpaButenscTBa Poccuiickoit @enepaunu ot 26 nexadps 2017 r. N 1642:

1. VrBepauTe mpuiiaraeMele MeToaMyeckHe PEKOMEHAALUHU MO0 CO3[JaHHUI0 U (YHKLIHMOHHPOBAHUIO B
0011e00pa30BaTeIbHBIX OpPraHU3aLUAX, PACHOJOKEHHBIX B CEJIbCKOW MECTHOCTHM M MalblX TOpojax,
LEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HampaBlIeHHOCTEH B paMKax
pPErMOHANbHBIX IPOEKTOB, OOECIEUMBAIOIIUX JIOCTH)KEHUE IieJIel, IoKa3zaTelned U  pe3yibrara
denepanbHoro npoekra "CoBpeMeHHas 1IKoJia" HallMoHaIbHOTO IpoekTa "O0pa3oBaHue";

2. KOHTpOJIb 32 UCIIOJHEHUEM HACTOSIIETO PACHOPSHKEHUS OCTABIIAIO 332 COOOH.

T.B. BACHJIPEBA
Ilpunosxcenue

YTBEPX/IEHBI
pacnopsdicenuem
Munucmepcmea npoceewjenus

Poccuiickoii @edepayuu
om 12 ausaps 2021 2. N P-6

METOAUYECKHUE PEKOMEHJAAIIUA 110 CO3JAHUIO U
OYHKIHUMOHUPOBAHUNIO B OBIIEOBPA3ZOBATEJIBHbBIX
OPI'AHU3ALIUAX, PACIIOJOKEHHBIX B CEJILCKOM
MECTHOCTHU U MAJIBIX TOPOJAX, HEHTPOB
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOM U



TEXHOJOI'MYECKOU HAITIPABJIEHHOCTEN

1. O0mue mos10KeHUA
Hactosmme Mertonuyeckue pexomMeHnauuu (nanee - PexomeHnanuu) HampaBlieHbl Ha oOecreyeHue
€IMHBIX OpPraHU3AIMOHHBIX M METOAMYECKHX YCIOBUH CO3JaHMS W OOmIMX MOAXOAOB K
(GYHKIIMOHUPOBAHUIO B 00111€00pa30BaTENbHBIX OPraHU3AIHIX, PACIIONIOKEHHBIX B CEJIbCKOW MECTHOCTH U
MaJIbIX TOPOJAAxX, IEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOW HaIpaBICHHOCTEH
"Touka pocta", B mensix obOecmedeHus peanmszanuu ¢eaepanbHoro mnpoekra "CoBpemeHHas mkoja'
HalMoHanpHOTrO npoekra "OOpa3oBanue" (manee - (eepaybHBIA MPOEKT), B TOM YUCIE YCTAHOBJICHUS
TpeOOBaHMI K Pe3yJIbTaTaM MCIOJIb30BaHUS CyOCHIUU U3 eepaaIbHOTO O0KeTa OF0IKeTaM CyObEKTOB
Poccuiickoit ®denepanuu Ha COPUHAHCHPOBAHHME PACXOAHBIX 00S3aTENBCTB CyOBEKTOB Poccuiickoii
Oenepalliyl, BO3HUKAIOUIUX MPU PeaTU3allii PETHOHAIBHBIX MPOEKTOB, 00eCeUUBAIOIINX JOCTUKCHHE
HeNei, mokasareie u pesynbrara (emepanbHoro npoekra "B o0mieo0pa3oBaTenbHBIX OpraHU3aIUsX,
pacCIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJbIX TOpOAax, CO3JaHbl M (PYHKIHOHUPYIOT LEHTPHI
00pa30BaHMs €CTECTBEHHO-HAYUYHOH U TEXHOJOTMYECKON HalpaBIeHHOCTEN" .
[IpuBenenHnble B HacTtoAmmMX PexkomeHmanusx TpeOOBaHUs SBJISIOTCS MHHUMANbHBIMH. Oprasl
UCIIOJIHUTENIbHOM BiacTH cyObekToB Poccuiickoit @enepanuu (opraibl MECTHOTO CaMOYIIpaBJICHUs) IIpU
peanu3anuyu MEPONPUITUN IO CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeIbHBIX OPraHU3alINSX,
PacIIOIOKEHHBIX B CEITLCKOW MECTHOCTH M MaJIbIX TOpoJiaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYIHOM
U TEXHOJIOTHYECKOW HampaBiaeHHocTer "Touka pocra" (mamee - Llentpmr "Touka pocra") Bmpase
oOecnieunBaTh TpeOOBaHUS, PEBBIIIAIOIINE YCTAHOBJIEHHbIE HACTOSIIIMMU PekoMenaanusmMu.
Henssmu coznanusi LlentpoB "Touka pocta" sBIsSETCS COBEPIICHCTBOBAHWE YCIIOBUU IS TOBBIIICHUS
KauecTBa 00pa3oBaHus B 0011€00pa30BaTEIbHBIX OpraHU3AIUIX, PACIIOIOKEHHBIX B CETbCKOW MECTHOCTH
U MajblX TOpoJax, pacIIUpeHUs BO3MOXKHOCTEH OOydarolmuxcsi B OCBOCHMHM YYEOHBIX NpPEIMETOB
€CTECTBEHHO-HAyYHO! 1 TEXHOJIOIMUYECKOI HaIlPaBJIEHHOCTEH, IPOrpamMM JOMOJIHUTEIBHOIO 00pa30BaHus
€CTeCTBEHHO-HAYYHOW M TEXHUYECKOM HalpaBIEHHOCTEH, a Takke JUIsl HpPaKTUYeCKOH OTpabOTKH
yueOHOro Marepuasa no yueoHsIM npeameram "®uzuka", "Xumus", "buonorus".
Llentpsl "Touka pocra" obOecnednBalOT TMOBBIIIEHHE OXBaTa OOydarolMXxcs 00IIeo0pa3oBaTENbHBIX
OpraHM3aIii, pacloyIo)KEHHbIX B CEIbCKOM MECTHOCTHM M MaJlbIX ropojax, IporpaMMaMd OCHOBHOI'O
00IIero U JOMOJIHUTEIBHOI0 00pa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HalpaBiIeHHOCTEH
C UCIOJIb30BaHUEM COBPEMEHHOI'O 000PYA0BaHUS.
OpraHu3alOHHO-TEXHUYECKOE, METOJUYECKOe U HH(POPMALMOHHOE COMPOBOXKICHHE CO3/aHHUS B
cyorektax Poccuiickoit  ®epepanmu  llentpoB "Touka pocta" ocymectBisier DeaepanbHoOe
roCyJapCTBEHHOE aBTOHOMHOE OOpa30BaTeNbHOE YUPEXKACHUE IOMOJHUTEIBHOIO MPO(pECCHOHATBLHOIO
obOpaszoBanus "AxameMus peaqu3alud TOCYJAPCTBEHHOW MOJMTUKU U TPO(ECCHOHATBHOTO Pa3BUTHS
paboTHUKOB o0Opa3oBaHuss MuHucTepcTBa mnpocBeuieHus Poccuiickoir ®enepanuu" (nanee -
®denepanbHbBIN oniepaTop). Aapec caifra: https://www.apkpro.ru/.

2. Ilopsimok co3manms
Llentpsl "Touka pocta" MOTYT co37aBaThbCsl Kak 3a CUET CPEIACTB CyOCHIUl (enepaabHOro OroKera B
pamKax peanuzarnuu QeaepainpbHoro npoekta "CoBpeMeHHas mKoja", Tak U B paMKaxX WHBIX MPOTpaMM U
MIPOEKTOB 32 CYET CPEJCTB OI0KETOB CyObekTOB Poccuiickoii denepanuu, CpeicTB MECTHBIX OFOKETOB U
BHEOIO/PKETHBIX UCTOYHHKOB.
Coznanue llentpoB "Touka pocta" ocymiecTBisercss Ha 0aze 0O0IIe0O0pa3OBaTENbHBIX OpPTaHHU3AIHM,
PacroIOXKEHHBIX B CEIbCKOM MECTHOCTH M MAalbIX TOpojax, MpH 3TOM B NEPBYIO OYepelb CO3JaHHE
IlentpoB "Touka pocrta" pEKOMEHAYETCS OCYIIECTBIATh B OPraHU3allUsAX, MOKA3bIBAIOIIMX HU3KHE
o0pa3oBaTeNibHbIE PE3YJIbTATHI.
B cinyuae co3manus Llentpa "Touka pocra" 3a cuer cpeAcTB cyOcuauu u3 ¢eaepaabHOro OIJUKeTa B
pamkax (enepanpHOro npoekrta "CoBpeMeHHas mkoja" cyobekT Poccuiickoir denepamu onpeaesier:
- OpraH UCIOJHUTEIBHOW BiacTu cyOobekra Poccuiickoit denepanuy, OTBETCTBEHHBIM 3a peaH3aluio
MEPOTIPUATHIA TIO CO3/IaHUI0 U oOecnieueHuto pyHKnonupoBanus LleaTpos "Touka pocta" Ha TeppUTOpHUH
cyobekta Poccuiickoit @eneparun (PernonanbHbIN KOOPIAMHATOP);



- KOMIUIEKC Mep (OpOKHYIO KapTy) Mo co3gaHuio UM (yHkiuonupoBanuio LlentpoB "Touka pocra'
cornacHo [Ipunoxxenuto N 1 k HacTosiuM PexoMeHganusm.

Kommiekcom Mep mpu3HaeTcs MjIaH MEpONPUATH Ha OYEpPEAHOM IOl U JBYXJIETHUM MJIAHOBBIA MEPUOI,
IpeaycMaTpUBAIOIINK MEpOIpHATUA TO co3iaHuio u (yHkiuoHupoBanuto Llentpo "Touka pocta”,
BKJIIOYAIOLIUI B TOM YHCJIE:

MEpPOIPUSTHSL, HAIIPABJIEHHbIE HA co3/1aHue U oTKpeITHe LlenTpoB "Touka pocra";

MEpOTIPUSTHS, HalpaBJIeHHbIE Ha o0ecrieueHne GpyHkurnonupoBanus Lleatpos "Touka pocra";
MEPOTPHUATHS O MOBBIIIEHUIO TpodeccruonanbHoro Macrepcra pabotaukos Llentpos "Touka pocra';
MEPOMPUITHSI IO KOHTPOJIIO JOCTH)KEHHUS MUHUMAJIbHBIX TOKa3aTelel co3AaHus U (PYyHKIIMOHUPOBAHUS
IlenTtpoB "Touka pocra".

PervonanbHblii KOOPIMHATOP B COOTBETCTBHM CO CpPOKaMmH, ycTaHOBIEHHbIMH B [lpunoxenuun N 1 k
Pexomenpanusam, yrBepkaacT:

- JOJDKHOCTHOE JIMLIO B COCTAaBE PErMOHAIbHOTO BEJOMCTBEHHOTO MPOEKTHOIO o(rca, OTBETCTBEHHOE 32
co3nanue u ¢pyHkuonuposanue LleaTpos "Touka pocra";

- MepeyeHb MOoKa3zarele U WHIANKATOPOB, COOTBETCTBYIOIIMX MpuBeleHHbIM B [Ipunoxennn N 2 k
HacTosImKuM PexoMeHmanusaM, X 3HAUCHUI;

- mepeyeHb 001e00pa3oBaTeNbHBIX OPTraHU3alui, PACHOJOKEHHBIX B CEIIbCKOW MECTHOCTH U MajlbIX
ropojax, Ha 6a3e KOTOpbIX IutaHupyercs co3nanue Llearpos "Touka pocra" (1o ¢popme, mpencTaBiIeHHOHN B
[Tpunoxenuu N 3);

- tunoBoe [lonoxenne o LlenTpe o00pa3oBaHHS €CTECTBEHHO-HAYYHOW W TEXHOJIOTUYECKOM
HarpaBiaeHHocTel "Touka pocta" (IIpunoxkenue N 4).

Coznanne nenrpa "Touka pocta" Ha 6a3e oOEe00pa3oBaTEIbHON OpraHU3AIMK JIOMYCKAETCs KaK MyTeM
BBIJICTICHHS] COOTBETCTBYIOIIETO CTPYKTYPHOTO MOpa3AeieHus 00I1eo0pa3oBaTeIbHON OpraHu3alliy, Tak
1 0e3 BBIJICJIEHUS OT/ACIBHOTO MMOIPa3aCICHHUS.

O61meobpa3oBaTenbHas OpraHU3aIis U3AaeT JOKATbHbIM HOPMAaTUBHBIN aKT O HA3HAYECHUH PYKOBOAUTENS
Ilentpa "Touka pocta" (KypaTopa, OTBETCTBEHHOI'O 3a (DYHKIHMOHHPOBAaHHE W Pa3BUTHE), a TAKKE O
co3naHuu ueHtpa "Touka pocta" v yTBEpkKACHUH MOJ0XKEHU 0 aestenbHocTH Llentpa "Touka pocra".
PernonanpHblii KOOpIMHATOp HEe mo3AHee JHA OTKpbITUs LlenTpa "Touka pocra" oOecneunBaer
pasMmellieHHe B clenuanbHo co3iaHHoM pasgene "Llentp "Touka pocta" odunmansHOro caira
00111€00pa3oBaTeIbHON OpraHu3alud B WH()OPMAIMOHHO-TEIIEKOMMYHUKAIMOHHOW cetn "HHTepHet"
uHpopManuu o co3faHuu U ¢pyHkunoHuposanuu Lentpa "Touka pocta", B ToM uncie nHGpopManuu 0o
o0Opa3oBaTenbHbIX Nporpammax, ooopynosanuu Llentpa "Touka pocra", nmiuaHupyeMoM pexxuMe 3aHATUN
oOyyaroImuxcs, IUIAHUPYEMBIX MEpolpuaATUsiX. B co3maHHOM pasgene oduIMaIbHOrO caiTa
o0pa3oBaTeNbHON OpraHu3alluyd Takke pasMmeraercs uHGopMalus O HAIMOHAJIbHOM IPOEKTE
"Obpa3oBanue" (B TOM 4HCIE JIOTOTHII), aJpec caiita M oduuUanbHas CHUMBOJIMKa MMHHUCTEpPCTBA
npocselenus Poccuiickon @enepannn.

PervonansHblii KoOpAuHaTOp obecnednBaeT HHpopMupoBaHue DenepanbHOTO oreparopa B cliydyae
co3nmanus Ha Tepputopuu cyobekrta Poccuiickoit @enepannu LlentpoB "Touka pocta" B pamMkax HMHBIX
IporpaMM U MPOEKTOB, HE OTHOCAIIMXCS K peanu3anuu (deaepanbHoro npoekra "CoBpeMeHHas mkoia"
HallMOHAIBHOTO MpoekTa "O6pa3oBanue", 3a CYET CPEACTB O KETOB CyOBhekTOB Poccuiickoit deneparuu
U (WIM) CpeACTB MECTHBIX OIOJKETOB M (WJIM) BHEOIOJKETHBIX MCTOYHHMKOB, a TaK)Ke HAIpaBICHUE Ha
coriacoBanue denepanbHOMY OlepaTOpy KOHLEMIUHU CO3/1aHus M QYHKIIMOHUpPOBaHus Takux LleHTpoB.

3. TpebGoBaHus K NOMENICEHUAM, KOMILUICKTOBAHUIO 000PYA0BaHHEM,

PacxoaAHbIMHA MaTE€pHaAJTaMH, CPEACTBAMHA Oﬁy‘leHHﬂ U BOCIIMTAaHUHA
Cosznanue Lentpos "Touka pocta" mpeanoyaraeT KOMILIEKC YCIOBUHN MO OCHAIIEHHIO 00pa30BaTEIbHBIX
opraHusaiuii o6opyaoBaHHEM, PAaCXOJHBIMU MaTepualaMU, CPEICTBAMU OOyuU€HUS U BOCIMTAHUS IS
JOCTHDKEHUST 00pa30BaTeNbHBIX pPE3YJIbTAaTOB 10 NpeAMETHbIM o0nacTtaM "EcTecTBEeHHO-HAayuHBIE
npenmetsl”, "EctectBennnle Hayku', "Marematuka u uHpopmaruka', "OOmiecTBO3HaHHE U
€CTeCTBO3HaHuE", "TexHonorus", 00pa3oBaTeNbHBIX IIpOrpaMm ob1ero o0pa3oBaHUs
€CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOW HaIpaBICHHOCTEH, MPU peaM3alMi KYypCOB BHEYPOUHOM
JeSITEIbHOCTH U JIOTIOJIHUTENBHBIX 00IIEPa3BUBAIOIIUX IIPOTPAMM €CTECTBEHHO-HAYYHOM M TEXHHUUYECKON
HaIMpaBJICHHOCTEH.



[Tepeuens HampaBieHHOCTEN peanu3yembix Ha 6aze LlenTpos "Touka pocta" 00pa3oBaTebHBIX IPOrpaMM
MOYET OBITh PACIIMPEH B 3aBUCUMOCTH OT UMEIOLINXCS Y 00111e00pa30BaTeIbHBIX OpraHU3alluil YCIOBHIA,
a TakKe MOTPEeOHOCTEN YYaCTHUKOB 00pa30BaTeIbHBIX OTHOILICHHUH.

Co3nanne wnentpa "Touka pocrta" mpexanonaraeT pa3BuTHe 00pa30BaTeNbHOW HH(PPACTPYKTYPHI
00111e00pa30BaTeIbHON OpraHn3aluy, B TOM YHUCJIE OCHAIIEHUE 00111e00pa30BaTeIbHON OpraHU3aliu:

- obopynoBaHMeM, cpeACTBaMM OOy4YyeHMs] UM BOCHMTAHHMA JUIl M3ydeHus (B TOM 4HCIE
9KCHEPUMEHTAJIbHOI0)  IPEAMETOB,  KypCcoB,  JAMCHMIUIMH  (MOJyJleH)  eCTeCTBEHHO-Hay4yHOU
HAIpaBJIEHHOCTH M TEXHOJOIMYECKOM  HalpaBJIEHHOCTEW  NpU  pealu3alud  OCHOBHBIX
00111€00pa30BaTENIbHBIX MPOrPaMM M JIONOJHUTEIBHBIX 0011e00pa30BaTENbHBIX IPOrPaMM, B TOM YHCIIE
JUTSL pacIIUPEHUS coAepKaHus yaeOHbIX peameToB "dus3uka", "Xumus", "buonorus";

- 000pyZI0BaHUEM, CpEACTBAMHU O0yU€HHs U BOCIIMTAHUS Ul U3yUEHUs] OCHOB POOOTOTEXHUKHU, MEXaHUKH,
MEXAaTPOHUKH, OCBOEHHUS OCHOB IPOIPAaMMHUPOBAHHUSA, peaNIMU3alMM IPOrpaMM JOMOJIHUTEIBHOTO
00pa30BaHUs TEXHUUYECKON M €CTECTBEHHO-HAYyYHOMH HAIIPaBIEHHOCTEH U T.A.

- KOMIIBIOTEPHBIM M HHBIM 000PYIOBAHUEM.

[lepedyeHb, MUHUMaJIBHO HEOOXOAMMbIE (DYHKIIMOHAIBHBIE U TEXHUUYECKUE TPEOOBAHUSA U MHUHHUMAJIbHOE
KOJINYECTBO 000pYIOBaHMUS, PACXOIHBIX MAaTEPUAIIOB, CPEACTB OOYyUSHHS M BOCIUTAHUS IS OCHAIICHUS
IlentpoB "Touka pocra" (manee - UHOPACTPYKTYPHBIM JIUCT), oOIpenenstorcs PernoHaabHbIM
KOOpAMHATOpOoM ¢ yderoM IIpumepHoro mepedHs oOOpylOBaHUS, PACXOJHBIX MaTEpUalIOB, CPENICTB
o0y4yeHMsI M BOCIMTAHUS A CO3JaHMusl M obecneueHus (YHKLIMOHHPOBAHMS LIEHTPOB OOpa30BaHUS
€CTECTBEHHO-HAYyYHOU M TEXHOJOrnueckod HampasieHHocTd "Touka pocta" B 0011€00pa3oBaTesIbHBIX
OpraHu3alUsaX, paclOJIOKEHHBIX B CEIbCKOW MECTHOCTM M Manblx ropojax (IIpunmoxenue N 6),
IPUMEPHOTO THUIOBOTO HMH(PACTPYKTYPHOTO JHCTa, ompenensemMoro denepaabHbIM ONEPaTOPOM, H
HacTosmmx PexoMeHmanmm.

B pamkax ocHamieHust o0Ieo0pa3oBaTeIbHBIX OpraHu3anuii npu (GOPMUPOBAHUN UHPPACTPYKTYPHOTO
aucra cyobekt Poccuiickoit @enepanun BIpaBe BbIOpaTh CTaHAAPTHBIA WM MPOQMIBHBIA KOMIUIEKT
000pyIOBaHuUs, TPEACTABICHHBI B NPHUMEPHOM IEepeuyHe OOOpPYIOBAHHUSA, PACXOJHBIX MAaTEPUANIOB,
cpencTB oOyueHuss W Bocnutanusa i ocHameHus: LlentpoB "Touka pocra" (IIpunoxenune N 6). s
MaJIOKOMIUIEKTHBIX 00111€00pa30BaTeIbHbIX OpraHu3zauuii <I> o0beM enMHHUI] CPEJICTB OOy4YeHHsS HU
BOCIIUTaHMs (POPMUPYETCS B MEHBLIEM KOJINYECTBE.

<1> MaokoMIUIEeKTHOH 00I1Ie00pa3oBaTeNbHON OpraHU3aIlel B paMKax peain3aluid MEpONpUATHH 1O
CO3JIaHUI0 U (PYHKITMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HAIIPABICHHOCTEH
npu3HaeTcss 00IIeoOpa3oBaTeibHas OpraHU3allks, YHUCIEHHOCTh KJIACCOB-KOMIUIEKTOB B KaXAOW U3
napajuieseil KOTopoit cocTaBiisieT He Ooiiee | eTMHUITBI.

[TpodunbHBI KOMITIEKT 000PYI0BaHUSI MOXKET OBITh BRIOpaH Il 0011€00pa30BaTEIbHBIX OpraHU3aIlni,
UMEIOIMX Ha MOMEHT co3laHus HeHTpa "Touka pocrta" Habop CpeAcTB OOy4YeHHsS M BOCHUTAHUSA,
MOKPBIBAIOIUN CBOMMHU (DYHKIIMOHAJIBHBIMH BO3MOXKHOCTSIMU 0a30Bble MOTPEOHOCTH MpPH H3YYEHUU
npeametoB "®uzuka", "Xumus" u "buonorus".

[IpodunpHBI KOMIUIEKT 000pymoBaHusi obecrieunBaeT >(PGEeKTUBHOE IOCTHIKEHHE 00pa30BaTENbHBIX
pe3yibTaTOB  OOYYaOIUMHCS IO TOporpaMMaM  €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYEeCKOMH
HAIpPAaBJIEHHOCTEH, BO3MOXHOCTh YIIIYOJIEHHOTO W3YYEHHS OTIENbHBIX MPEIMETOB, B TOM YHUCIE JIs
dopmupoBaHus ~ M300peTATENBCKOTO,  KPEaTWBHOTO,  KPUTHMYECKOTO  MBIIUICHHS,  Pa3BUTHUS
(GyHKIIMOHAIBHON TPAMOTHOCTH Yy 00y4aroIuXCcsl, B TOM YHCJIe €CTECTBEHHO-HAYYHON U MaTeMaTU4YeCKOM.
[Tpu popmupoBaHuy HHOPACTPYKTYPHOTO JTUCTA U3 MPO(UILHOTO KOMIUIEKTa B 00S3aTEILHOM MOPSIKE
oOecnieunBaeTcs BHIOOP CpeACTB 00YUEHMs] U BOCIUTAHUS HE MEHEe YeM IO TpeM Y4eOHBbIM MpeaMeTaM
("®uzuka", "Xumusa", "buonorus") u kKommbloTepHOro obopynoBanus. OcraBmMecs IO HTOram
onpezeneHus 00sA3aTeIbHOr0 00OPYAOBAaHUS CPENCTBA, MPEAyCMOTpeHHble Juisi ocHamieHus LleHTpa
"Touka pocra", pacnpeAemnstoTcss Ha NMPUOOPETEeHHE JOMOIHUTENIBHOTO O00OpYIOBAaHMS, BXOJIIETO B
nepeyeHb 00OpyAOBaHHUs, PACXOJHBIX MaTepHalloB, CPEACTB OOyY€HHUS MU BOCHUTAHUS MPOGUIBHOIO
koMmiuiekTa (I[Ipunoxxenue N 6 Kk METOAMUECKUM PEKOMEHAALIHSM).

[Ipu BBIOOpPE MOMOTHUTEIBHOTO O0OPYIOBAHUS TAKXKE CIEAYET YUHUTHIBATH CHEIU(UKY U MOTPEOHOCTH
oTpacieil 5KoHOMUKH cyobekTa Poccuiickoit denepanmu.

PernonanbHblil KOOpAUHATOP OOECIEUnBAET corjlacoBaHue c(hOPMUPOBAHHOTO B COOTBETCTBUHU C TUIIOBOM



dopmoit uHPpacTpykrypHoro jiucra ¢ PenepaabHbIM ONEPATOPOM B COOTBETCTBHM C PErJIaAMEHTOM,
onpezaensieMbM denepaabHbIM OIIEPATOPOM.

[Tpu HanpaBIEHUH HA COTIacOBaHUE HH(PACTPYKTYPHOTO JIUCTA, COJIEPKALIETO CTaHIapTHBIE KOMILJIEKTHI,
PernonanpHbIii KOOpaAUHATOP MpeaocTaBisieT (o hopme DenepanibHOTO omnmepaTopa):

- TOJATBEPKJIEHUE OTCYTCTBHS B COOTBETCTBYIOIIMX OOpa30BaTEIbHBIX OpraHU3allUsiX, OCHAIlEHUE
KOTOPBIX IJIAHUPYETCS, OOOpYNOBaHMSA, PACXOJHBIX MATEPUAIOB, CPEACTB OOyUeHHUS M BOCIUTAHUS,
YKa3aHHBIX B [IEPEYHE CTAHJAPTHOTO KOMILIEKTA;

- ToATBepKIeHue Hamumuus (Jinbo obOecrieueHWe HaIW4Us 10 MOMeHTa ocHamieHus llentpo "Touka
pocra') ycIoBHiA /Ui XpaHEHUS U UCIOJIb30BaHUSI XUMUYECKUX PEAKTHBOB, B TOM UHCJIE HEOOXOIUMOTO
000pyIoBaHusl, BKIIFOYAs MKaQ BBITSHKHOW MAHOPAMHBIN U IKad A7l XpaHEHUS XUMHUYECKUX PEaKTHBOB
OTHEYTNOpHbIH, cornacHo IlepeuHto cpencTB oOydeHHs W BOCIHUTAHUS, HEOOXOAMMBIX [UIsl pean3alvu
00pa30oBaTeNbHBIX MPOTPAMM HaYaJIbHOTO OOIIET0, OCHOBHOTO OOILETro U CpeaHero ooduiero oopa3oBanus,
COOTBETCTBYIOILIMX  COBPEMEHHBIM  YCJIOBUAM  OOydYeHHs, HEOOXOAMMOro TpU  OCHAIICHUU
0011e00pa30BaTEIbHbIX OpraHU3alUil B LEIAX peau3alid MEPONPUATUI M0 CONEHCTBUIO CO3/IaHUIO B
cyopekTax Poccmiickoit ®Denepanmu (MCXOIs W3 TMPOTHO3UPYEMOW IMOTPEOHOCTH) HOBBIX MECT B
0011e00pa30BaTeIbHbIX OPraHu3alUaX, YTBEPKACHHOMY Ipuka3zoM MuHnnpocseumenuss Poccun ot 3
ceHTs0psa 2019 r. N 465.

OO0pa3zoBarenbHbIe OpraHM3aldd, Ha 0a3e KOTOpBIX co3fmaroTcss u (yHKIHOHUpYOT LlenTtper "Touka
pocrta", IOMKHBI COOTBETCTBOBATH JCHCTBYIOIIMM TPEOOBaHHUSAM K YCTPOWCTBY, COAEPKAHHUIO H
OpraHM3aly pexuma padoTbl 00pa30BaTEIbHBIX OPraHU3alMI U UHBIM HOPMAaTUBHBIM IIPAaBOBBIM aKTaM,
OTIpEeCIISAIONIUM TPeOOBaHMsI K OPTaHU3alKK OOIIET0 U JOMOJIHUTEIHHOT0 00pa3oBaHus IeTeH.
[Tomemenust (pyHKIMOHANBHBIE 30HBI, B TOM YHUCIIe y4eOHble KaOWMHETHl (PM3UKH, XUMHH, OHOJIOTHN)
[lenTpa "Touka pocta" pekoMeHIyeTcs pacioiarath B peenax 0JAHOTO 3aHHsl.

[IpoexTupoBanue, 3oaupoBanue nomenieHui Lleatpos "Touka pocra" u onpesenenue au3aiH-peIeHA
OCYIIIECTBIISIETCS C YY€TOM PYKOBOJICTBA MO MPOEKTUPOBAHUIO LIEHTPOB "Touka pocra", yTBepk)aaeMoro
deneparbHBIM OTIEPATOPOM.

[Ipu npoekTupoBanuu, 30oHHpoBaHHM momemeHuil LlenTtpoB "Touka pocrta" clegyeT Y4YUTHIBATH
0COOEHHOCTH 000PYOBaHMSI, PACXO/IHBIX MaTepUAJIOB, CPEACTB 00YUEHHUSI U BOCIIUTAHUSA, KOTOPBIM OyAeT
oOecrieunBaTbcss 00pa3oBaTelibHAs OpraHU3alys.

[TpoexT 30HMpoBanus nomemnienuii Llentpos "Touka pocra" npencrasnsiercs DeaeparbHOMY ONepaTopy
OJTHOBPEMEHHO C NPECTaBICHNEM UH(PPACTPYKTYPHBIX JIUCTOB.

4. Opranusauus o0pa3oBaTeibHOU AeATEJIbHOCTH
OO0pa3zoBarenbHas JesITeIbHOCTh Ha 6a3e 1eHTpoB "Touka pocta" ocyiecTBiseTcs: o 00pa3oBaTeIbHBIM
nporpaMMam OOIIEro U JOMOJHUTEIHHOIO 00pa30BaHusI.

TpeboBanust k ¢opmary OpraHu3alii 0Opa30BATENBHON NEATETFHOCTH PETryIUPYIOTCS HACTOSIITUMHE
PexomeHganusMy M MHBIMM HH(GOPMALIMOHHBIMM M METOJMUYECKUMH MaTepuanamu DenepaibHOro
oreparopa.

HanpaBnenuss peanusyeMblx ¢ ucHojib3oBaHueM pecypcoB LlentpoB "Touka pocrta" mnporpamm
OTIPENIENSAIOTCS B COOTBETCTBHH C METOAMYECKIMH MaTEepUAIaMU U PEKOMEHIANNSIMH, yCTAaHABITNBACMBIMH
U aKTyalm3upyemMbiMu DeieparbHbIM ONIEPaTOPOM.

Ha o©0a3ze mnentpoB "Touka pocta" obecrneunBaercss peanu3anusi o00pa3oBaTENbHBIX MPOrpaMM
€CTeCTBEHHO-HAYYHOW M TEXHOJIOTUYECKON HaIlpaBIE€HHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSIMU 3aKOHOJATEILCTBA B cepe 00pa3oBaHUS M C y4eTOM pekoMeHmanui deneparbHOTO
oneparopa. B oOs3arensHoM mopsiike Ha Oa3e neHTpoB "Touka pocta" obecrneynBaeTcss OCBOEHHE
oOyvaronumucs y4eOHbIX TmpenmeroB "Owusmka", "Xumus', "buomorus" ¢ HCHOIb30BaHUEM
nprobperaeMoro o00py0BaHuUs, PACXOIHBIX MaTEPUAIIOB, CPEJCTB OOYUEHUS U BOCIIUTAHUS.

He menee 1/3 oObema BHEYpOUHOW JEATENBHOCTH OOYYAIOIIMXCS JOJDKHO OBITH OPUEHTHPOBAHO Ha
NOJ/Iep)KaHUEe  E€CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM HalpaBlIeHHOCTeH 00pa30BaTelIbHBIX
IporpaMM, MpH 3TOM 00BEM MPOTrPAMM €CTECTBEHHO-HAyYHOW HAIIPABICHHOCTH HE MOXET COCTABIATh
menee 20% ot obuiero oobeMa BHEYpOUHOH aesTenbHOoCcTH. OOpa3oBaTeNbHbIE TPOTPaAMMBI 110 APYTHM
HaMpaBJIEHHOCTSAM @PH HaJIMYUM BO3MOXKHOCTU PEKOMEHAYETCs IIJIaHMPOBaTh C HCIOJIb30BaHUEM
pecypcoB Llentpos "Touka pocra".



Pa3paboTtka pabounx mporpamm 1o npeameram "®uzuka", "Xumus", "buonorus", yueOHbIM peaMeTramMm
€CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOM HANpaBIEHHOCTEH M3 4acTH y4yeOHOro IuiaHa, (opMUpPYEeMOil
y4aCTHUKaMU 00pa30BaTeNIbHBIX OTHOLIEHHH, MPOrpaMM BHEYPOUHOU JESATENHOCTH U JIOTIOTHUTEIHLHOTO
00pa30BaHUs OCYIIECTBISETCS 00111e00pa30BaTeIbHBIMU OPTaHU3ALUSIMHE, B KOTOPBIX CO3/IAIOTCS LICHTPHI
"Touka pocTa', CaMOCTOSITEIBHO C YYETOM METOJUYECKUX MaTepuanioB U pekomeHaanuii denepanbHOro
ormeparopa. Peammsanusi  00pa3oBaTeNbHBIX  MPOrpaMM  JOMOJHHUTEIBHOrO  00pa3oBaHUs B
MaJIOKOMIUIEKTHBIX 00111€00pa30BaTebHbIX OPraHU3aIMIX OCYILECTBISETCS MIPU HAJUYUU Y OPTaHU3al|H
COOTBETCTBYIOIUX YCIOBHUH. /sl MamOKOMIIEKTHBIX 00111€00pa30BaTeIbHbIX OpraHu3aliil 10ImycKaeTcs
OTCYTCTBHE JIMLIEH3UH Ha JIOMOJHUTENIbHOE 00pa3oBaHHE M PEaTU3yeMbIX MPOTrpaMM AOMOJIHUTEIHHOIO
o0OpazoBaHusl.

Pexomenpanuu mo UCIroiab30BaHUIO CTAaHIAPTHOTO KOMITIEKTa 00opynoBanus LlenTpa "Touka pocta" npu
pealu3aliy NpOrpaMM €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM HAlpaBIEHHOCTEH OIpe/iecHbl B
[Tpunoxenun N 5 k HacToAUM PekomeHanusim.

ConpoBoXx/IeHIE U METOJMUECKOE 00ECTIEYeHNE HCIIONB30BAaHMS TPOPHIFHOIO KOMIUIEKTa 000PYA0BaHU
B 00pa30BaTeIIbHOM JIeATEIbHOCTH HEHTPOB "Touka pocta" ocymecTBisier DeaepanbHbIi OmepaTop.
MeTtoanueckie MaTepuabl, pa3padOTKA U MHBIE MaTEPUAIBI TI0 BOIIPOCAM HCIIOIB30BaHUs MPO(YHUIHLHOTO
KOMIUIEKTa 00OpyIOBaHUsI pa3pabaThIBAIOTCS, aKTYaIM3UPYIOTCS U pacnpocTpanstorcs denepanbHbIM
OIepaTopoM, B TOM YHCJIE C MPUMEHEHHEM COBPEMEHHBIX MeEAMa HHCTPYMEHTOB (BUIEO, BeOMHAp,
MyOIMKAIUN).

@®enepalibHBIM ONIEPATOPOM Ha PETYJIAPHOM OCHOBE oOecnedMBaeTcs IPOBEIECHUE METOAMYECKUX H
00y4aromux MEepONpHUATHI MO BOMpOcCaM OpraHu3aluu oOpazoBarenbHOro npouecca B Llentpax "Touka
pocrta" ¢ mpuMeHeHHueM PO(GUIHLHOTO0 KOMILIEKTa 000py/I0BaHMs, OKa3aHUE METOINICCKONM ITOMOIIH TTPH
pa3paboTke y4yeOHBIX MaTepHalIOB, 3aJaHHil A7 COBEPIICHCTBOBAHUSA MPAKTUYECKOM IMOATOTOBKH
oOydaroluxcsi Mo y4yeOHbIM IpeaMeTaM, KypcaM BHEYPOUHOW JESATENbHOCTH, JOMOJHUTEIBHOIO
o0Opa3oBaHus eTeH.

[legarornyeckue pabOOTHUKH, OCYLIECTBISIONIME JesTelbHOCTh Ha 0Oaze LlentpoB "Touka pocra" c
NpPUMEHEHHEM MpPO(UIBLHOTO KOMIUIEKTa OOOpyHOBaHUS, MPOXOAAT OO0y4YeHHe [0 MporpaMMam
JOTIOJTHUTEIBHOTO  MPOECCHOHANBHOIO 00pa3oBaHMsl (KypChl TOBBIIIEHHS KBaNU(UKALUK) U3
®enepanbHoro peectpa nporpamMm [II10O. IloBbllieHne kBaav@uKanuy MEIaroruyeckux pabOTHUKOB
OCYIIIECTBIISIETCS] HE PEXKE OJHOI0 pas3a B TPH roja.

S. Opranu3anMOHHO-METOAMYECKOE COMPOBOKICHUE U UCIIOJb30BAHUE
WHOM CO3IaHHOM B PAMKAaX peaju3alii HAIIMOHAJIbHOI0 MPOEKTA

"O0Opa3zoBaHue' MHPPACTPYKTYpPHI

B nensx xKoMIUIEKCHOTO comnpoBoXaeHus nesteabHocTH LlentpoB "Touka" denepalibHBIM OMEPaTOPOM
obecreunBaeTcs OCYIIECTBICHHE MyOIUKAUi U OOHOBIEHUSI METOIUYECKUX MATePUAIOB, BKIIFOUAIOIIUX
y4eOHO-METOIMUECKHEe MaTepuaibl (MHCTPYKIMH, METOAUYECKHE T1Ooco0us, HWH(OpMAIMOHHBIE
MaTepuaibl, MEPEYHH PEKOMEHIYEMbIX JTUTePaTypHBIX MCTOYHHKOB, BHUJEOMATEpHAbl U JIP.), a TaKKe
MaTepuaibl 10 MTOraM MpoBeAeHHs] Meponpustuii denepanbHOro omneparopa (BeOMHApPbI, CEMHHApHI,
KOH(EepeHIINH, COBEIIAHUS U IP.).

Jns nenarorndeckux padotHukoB Llentpos "Touka pocra" @enepalibHBIM ONEpPaTOPOM 0OeCIIeUHBAETCS
MpOBEJCHNE TEMaTHUYEeCKUX BEOWHApPOB M 00pa3oBaTeNbHBIX MEpONPUATHH, HAMpPaBIEHHBIX Ha
pPa3bICHEHHE BONPOCOB pealu3aluu o0pa3oBaTelbHBIX MporpamMM Ha 0asze llenTpoB "Touka pocta" ¢
MpUMEHEHHEM TPO(UIHLHOTO KOMIUIEKTa 000PYIOBAHHS.

st PernoHanbHBIX KOOPIMHATOPOB U PYKOBOIAIIUX padoTHUKOB LlenTpoB "Touka pocra" denepanbHbIi
orepaTop oOecleynBaeT MPOBEICHUE TEMAaTUYECKUX BEOMHAPOB, HAMPABICHHBIX Ha JIOMOJHUTEIHHOE
pa3bsICHEHNE BOIIPOCOB, OTHOCSIIMXCS K UCTIOTHEHUIO KOMIUIEKCOB Mep (IOPOXKHBIX KapT) M0 CO3JaHUI0 U
dbyuknuonupoBannto  LlentpoB "Touka pocra", JOCTHXKEHHIO YCTAaHOBIEHHBIX TOKa3aTenei
(GYHKIIMOHUPOBAHUSI, UCIIOJIB30BAHNIO NHOM CO3JaHHOW B paMKax peaju3aluy HallMOHAJIbHOIO MPOEKTa
"Obpa3zoBanue" HHPPACTPYKTYPHI.

B nensx >¢dexTuBHON OpraHu3alMOHHO-METOAMYECKON MONIEPKKU cOo3JaHusl UM (YHKIIMOHUPOBAHUS
IleatpoB "Touka pocra" Ha Teppuropun cyOwbekToB Poccuiickoit @enepannu PernonaabHbIM
KOOPJMHATOPOM 00€CTIeunBaeTCsl BOBJICUECHUE IETCKUX TeXHOMapKoB "KBanTopuyM", 1eHTPOB IUPPOBOTO



oOpazoBanus gereid "IT-ky0", KIIIOYEBBIX IIEHTPOB JOMOJHUTENIBHOTO oOpazoBaHus "Jlom HaydHOI
kosmaboparuu” B nesitenbHOCTh LlenTpoB "Touka pocta" B cnenyromux popmaTax:

1. IlpoBeneHue COBMECTHBIX MEPONPHUITUN Il OOyYarOUIMXCS M IEJaroruiyeckux pabOTHUKOB
o011e00pa3oBaTeIbHBIX OpraHu3alyii, Ha 60a3ze KoTophix coznatotrcs Llentpsl "Touka pocta" (0Oydaromue
CEeMMHapbl M MacTep-Kjacchl IO BONPOCAaM HCHOJIb30BaHUA OOOPYAOBaHMS, CPEACTB OOY4YEHHS WU
BOCIIUTaHMS, METOANYECKHE MEPOIIPHATHUS 110 BOIPOCaM pa3pabdOTKH, COBEPIICHCTBOBAHUS U BHEIPEHUS
porpaMM JOINOJHUTEIBHOIO OOpa30BaHUS €CTECTBEHHO-HAyYHOM M TEXHUYECKOH HaIpaBIeHHOCTH,
OpraHu3alliil BHEYPOUYHOH JEATENbHOCTH OOYYaIOUIMXCS; WHAMBHUIYAIbHbIE KOHCYJIbTAlUU  JUIS
IelarorMyeckux pabOTHUKOB, B TOM YHUCIIE B PEXKHUME OHJIAMH; 3aHATHUS NPOEKTHOW IESTEIbHOCTbIO;
KOHKYPCHBIE U COPEBHOBATEJIbHBIE MEPOTIPUATHUS IS I€TEN U JIp.).

2. OpraHu3anus 4 y4acTue B peTHOHAIBHBIX U MEKPETHOHAIBHBIX KOH(pepeHIusX, pecTuBaiix, opymax
no oOMEHy ONbBITOM paboOThl HAa BBICOKOOCHAIEHHBIX YYEHHKO-MECTaX, B TOM YHCIIE IO pealn3aluu
npeaMeTHBIX obmacteil "EctecTBeHHO-Hay4uHbIe TpeameThl’, "EctecTBeHHble Hayku", "MartemaTuka u
uHpopmaruka", "OOmecrtBo3Hanue u ecrectBo3Hanue", "TexHomorusa", a TaKkKe MpPOrpamMm
JIOTIOJIHUTEIBHOI0 00pa30BaHUs €CTECTBEHHO-HAYYHOM U TEXHUUECKOW HalpaBIEHHOCTEH.

3. Yyactue pernoHagbHbIX KOOPJIMHATOPOB, peactaButenei Llentpos "Touka pocta" v MHBIX LIEHTPOB,
(GYHKLMOHUPYIOUIMX Ha TeppuTopun cyobekTa Poccuiickoit @enepannu, B Meponpustusix denepaibHoro
oreparopa.

I'paduix MeponpusATHii, KBOTHI yUacTHsl, COAEPIKaHUE U TEXHOJIOTUH ITPOBEACHUS MEPOIPUATHI JOBOAATCS
®denepalibHbIM OIIEPATOPOM JIOIOJHUTENIBHO.

4. OpraHuzanyss 4 ydacTHE€ B IPOBEIEHMM HMH(MOPMALMOHHBIX KaMIaHUW 10 MOMYJSpU3aLUU
HalMoHaJpHOro mpoekTta "OOpa3oBanue" Ha TeppuTopuu cyOBekTOB Poccwiickoit denepanuu, B TOM
quciae COOBITHUAX, NPOBOAMMBIX Ul KOHCYJIBTAlMOHHOIO CONPOBOXJIEHHS pojauTeNell (3aKOHHBIX
IpeJIcTaBUTeNel) 00y4aroMXCcsl O BO3MOXHOCTSAX JUIsl Pa3BUTHUSL CIIOCOOHOCTEH M TAJIAaHTOB UX JETEH,
npodeccrOHaTBLHON OPUEHTALIMH U YCIIEIIHOTO OCBOEHHSI OCHOBHBIX 00pa30BaTeNIbHBIX IPOrpaMM OOIIEro
o0Opa3oBaHusl.

5. Pa3paboTka, yTBEp)KIEHHE M pealu3alts CEeTeBbIX 00pa3oBaTelIbHBIX MPOrPaMM C HCIIOJIb30BaHUEM
BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3JIaHHBIX B cyOwBekTe Poccuiickoit ®enepanmuui B pamkax
HallMoHanbHOrO mnpoekra "OOpa3oBaHue", B TOM YHCIE€ COBMECTHO C JETCKMMU TEXHONapKaMu
"KBantopuym".

6. BoBineuenune obOyudaronmxcs o0O1eo0pa3oBaTeIbHBIX OpraHu3aluid, Ha 0a3e KOTOPHIX CO3JAl0TCA U
¢yukuuonupyrot Llentpsr "Touka pocta", B pa3iauuHble (GOpMBI CONPOBOXKIECHUS M HACTaBHUYECTBA C
UCIMOJIb30BaHUEM KaJIpOBBIX PECYpPCOB, 00ECIEeUUBAIOIIUX pabOTy BBICOKOOCHALIEHHBIX YYEHHKO-MECT,
CO3JaHHBIX B cyOBekTe Poccuiickoit denepannn B paMKax HaIMOHAIBHOTO mpoekta "OOpazoBanue" c
y4e€TOM MeETOJO0JOrMM (LeJeBOM MOJeNnu) HacTaBHUYECTBA OOydYalomuxcs JUis OpraHu3alui,
OCYIIECTBISIONMX 00pa30oBaTeNbHYIO JEATEIBHOCTh IO 0O0LIe00pa30BaTeIbHbIM, JOMOIHUTEIbHBIM
o011eo0pa3oBaTeIbHBIM M IPOTrpaMMaM CpeJHEero MpogecCuoHaIbHOro 0oOpa30BaHUS, B TOM YHCIE C
IPUMEHEHHUEM JIYUIIUX MPAKTUK OOMEHA OMBITOM MEXAY 00 y4JaroMMHUCS.

Llentpsl "Touka pocta" HCHONIB3YIOT MHPPACTPYKTYPY M KaJpOBBIE PECYpChl JETCKUX TEXHOMApKOB
"KBantopuym", co3naBaeMbIx Ha 6a3e 001eo0Opa3oBaTeNbHBIX OpPraHu3alui, JUIsl pPa3BUTHS MPOEKTHON
nestenbHOCTH oOyvaromuxcs. [lemarormueckue pabotHuku Llentpo "Touka pocta" obecrieuuBaroT
ydyacTue OOydYaromMxcsi B MEPOINPHUATHSAX JAETCKUX TexHomapkoB "KsanTopuym" ¢  yJaleHHbIM
UCIOJIb30BaHUEM OOOPYJOBaHUS, CPEACTB OOYYEHHsS M BOCHHUTAHUS, a TaKKe NMPUHUMAIOT y4acTHE B
OpraHU3yeMbIX UMM CEMHHapax Mo AeMOHCTpaluu 3()(PEeKTUBHOTO OIbITa pealn3auu 00pa3oBaTeIbHbBIX
€CTeCTBEHHO-HAYYHO!, TEXHOJIOIMYECKON M MHBIX HAMPaBJICHHOCTEN cpeii MHBIX 00111e00pa30BaTEeIbHBIX
OpraHu3aIi, pacroOKEHHBIX Ha TEPPUTOPHH CyObekTa Poccuiickoit deneparim.

PernonaneHbIM KOOpPIMHATOPOM Ha TeppuTopuu cyObekTa Poccuiickoit ®enepannu obecriednBaeTcs
paboTa 1o MojIepKKe 0011e00pa30BaTeIbHBIX OPTaHU3aIMi, TTOKA3BIBAOIINX HU3KHE 00pa30BaTeIbHbIC
pe3ysbTaThl, C UCHOJIb30BaHUEM MHPPACTPYKTYpPHI U KajpoBoro obecneuyenus Llentpos "Touka pocra" B
pa3ianuHbIX opMaTax (COBMECTHas peanusaius 00pa3oBaTelbHBIX MIPOTPaMM, MPOBEACHUE 00yUYaIOIINX
MEPONPUITHI, CEMUHAPOB, KOHCYJIBTALUN U TIP.).

[Ipy npoBeneHMH pa3IUYHBIX MEPOIPHUATUH, CBSI3aHHBIX C pealn3alueil HalMOHAJIBHOIO IPOEKTa
"Obpa3oBaHue", HCIIOJIB30BAHHEM COOTBETCTBYIOLICH HWHQPPACTPYKTYPHI, KaapOBBIX U (UHAHCOBBIX
pecypcoB, JOKHO OBITh 00ECIeYeHO UX MH(POPMALMOHHOE CONPOBOXKICHHUE, B TOM UYHUCIIE B CPEACTBaxX



MaccoBOW HMH(OpMAIMKM, COIHMANbHBIX CETAX, Ha cailTax oO0pa3oBaTEeIbHBIX OpTaHU3AIMi C
UCTIOJIb30BaHUEM (PUPMEHHOM CUMBOJIMKY HAITMOHAIBHOTO MpoekTa "Obpa3oBanue".

Nudopmanus o6 ydactum llentpoB "Touka pocta" B MepompusaTHsax HarpasisieTcs denepanibHOMY
OIepaTopy B paMKax €KEKBapTaJIbHOI'O MOHUTOPHHTA.

6. TpedoBanus k punancosomy odecnevyenuro LlenTpos "Touka pocra"
@unancoBoe obecrieuenne ¢ynkuuonuposanus llentpoB "Touka pocra" BKIIOYaeT 3aTpaThl B
cooTBeTcTBUM ¢ OOmUMU TpeOOBaHUSMHU K OIpEIeICHUI0 HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHBIX (MYHUIIMIAIBHBIX) YCIYr B cepe MOLIKOIBHOTO, HAYalIbHOTO OOIIEro, OCHOBHOTO
o011ero, cpegHero oo1ero, cpeaHero npoheccuoHaaIbHOro 00pa3zoBaHusl, JOMOJIHUTEIBHOIO 00Pa30BaAHUS
JeTeid U B3POCIBIX, JOMOJHHUTEIBHOTO MPOPECCHOHATHLHOTO 00pa3oBaHUs JUISA JIML, UMEIOIUX MU
MOJIyyaloluX  cpenHee  mpodeccuoHanbHOEe  oOpa3oBaHHue,  NPOoGECCHOHAIBLHOTO  OOyYeHHS,
OpUMEHSEeMBIMH TIpU  pacyere oObeMa CcyOcuanu Ha (UHAHCOBOE OOECIEYeHHE BBIMOIHEHUS
roCcy/IapCTBEHHOr0 (MyHMIIMIIAJILHOTO) 3aJaHUs Ha OKa3aHHUE IOCYIapCTBEHHBIX (MYHUIIMIIAIbHBIX) YCIYT
(BBINIOJTHEHUE PabOT) roCyIapCTBEHHBIM (MYHHIIMIIATBHBIM) YUPEXKICHUEM, YTBEP)KICHHBIMH MPHUKA30M
MumnrnpocgerieHus: Poccuun ot 20 HossOps 2018 r. N 235 1 BKIIOYAIONIMMH B TOM YHCIIC:

- OoIUIaTy TpyJa IMeNarornyeckux pabOTHUKOB 00I€00pa30BaTEILHON OpraHu3aluu, 00eCIeUNBAIOIINX
dbyuknonuposanue LentpoB "Touka pocra";

- TpuoOpeTeHne JAOCTaTOYHOTO0 O0BbEMa OCHOBHBIX CPEJCTB M MAaTEpUANBHBIX 3allacoB, B TOM YHCIE
pPacXOJHBIX MaTEepHalIOB, s OOECleyYeHHs] pealu3alud 00pa3oBaTeNbHBIX MpPOrpaMMm B 00beMe,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peanin3aliui o0pa3oBaTeIbHOTO POoLiecca;

- obecrieyeHne TEKyIIeH MAESITeTbHOCTH OOIIe00pa3oBaTeIbHOW OpraHu3aluu M0 00ECIeYCHHUIO
00pa30BaTeNbHOTO MpoIiecca.

[Tpu popmupoBanuu Orokera cyobekra Poccuiickoit @eneparnuu (MECTHOTO OIO/PKETa) HAa OYEpETHOM
roJl W TUTAHOBBIA TEPHOA HEOOXOAWMO MpeayCMaTpUBaTh OIOPKETHBIE ACCUTHOBAaHHA B OOBEME,
HeoOxoaumoM st puHaHcoBoro obecnieuenus pynkimonuponanus Lleatpos "Touka pocta", B ToM uncie
C YYETOM COOTBETCTBYIOIIEH MHIEKCAIIUH.

7. 3aKJIIOUYNTEIbHBbIE MOJI0KEHUS
[Tpu peanuzanmuu MeponpusTHH B LeNsIX co3naHus U (QyHkiuonupoBanus LlentpoB "Touka pocra
cyopekT Poccuiickoit ®eneparnuu  obecriednMBaeT CcoOIOJeHHEe TpeOOBaHUM AHTUMOHOMOJIBLHOTO
3aKOHOJIaTEeNILCTBA U 3aKOHOJATeIbCTBA O KOHTPAKTHOW cUCTeMe B cepe 3aKyIoK TOBapoB, paboT, yciayr
JUIsl 00ecrieyeHs] TOCYJapCTBEHHBIX M MYHUIMNANbHBIX HYXKI, B TOM 4YMCJIE B 4YacTU OOecHedeHus
NOBBIIEHUS 3((EKTUBHOCTH, HUCKIIOYEHHMs] OrpaHUYEHHUS Kpyra IOCTAaBUIMKOB M IOCTaBJISIEMOTO
000py/10BaHusl, MOBBILLIEHUS PE3YIbTaTUBHOCTH OCYILECTBICHMS 3aKYyIOK, 00ecredeHusl Mpo3payHOCTH,
NPEJOTBPALICHUS KOPPYIIUH U APYTHX 310yNOTPEOICHUH.
[Ipu ocymiectBnenuu cyobektamu Poccuiickoit depepanuu 3aKymok TOBApoOB, pabOT, yCIYT C IENbIO
npuoOpeTeHus: 00OpYAOBaHUS, PACXOJHBIX MaTe€pHajoB, CPEIACTB OOYYEHHS W BOCHHUTAHUS B LENIAX
co3nanus L{enTpos "Touka pocra" 3a cuer cyocuanu u3 ¢eaepaabHOro OrKeTa OI0KETaM CYOBEKTOB
Poccuiickoit ®enepannu Ha CcOPUHAHCUPOBAHME DPACXOIHBIX 0053aTENBCTB CyOBEKTOB Poccuiickoit
denepanuu:
- o0ecreynBaeTcsi LEHTpaIM3alMsg 3aKylOK B TMOPSAIKE, ONIPEACICHHOM IYHKTOM 7 cTatbu 26
@®enepanibHOro 3akoHa "O KOHTpakTHOW cucTeMe B cdepe 3aKymnoK, TOBapoB, paboT, yciyr mjis
o0ecreyeHns TOCyJapCTBEHHBIX M MyHULIMTIAIBHBIX HYX]'";
- IPUMEHSIETCS HAllMOHAJIbHBINA PEXUM B COOTBETCTBUU C TpeOOBaHUAMU cTaThbu 14 denepanbHOro 3aKkoHa
ot 5 anpens 2013 r. N 44-@3 "O KOHTpaKTHOH cucteme B chepe 3aKyrnoK TOBapoB, paboOT, ycIuyr Ais
o0ecrnevyeHns rocy1apCTBEHHBIX U MyHUITUIAIBHBIX HYX1'".
Kpome Toro, mpu ocyIiecTBiIeHUH 3aKynok cyosekramu Poccuiickoit @enepaninu 10KHbBI ObITh YITEHBI:
- monoxxeHus moctaHoBienus [IpaButenbctBa Poccuiickoit ®@eneparuu ot 03.12.2020 N 2013 "O
MUHUMAaJIBHOH J10JI€ 3aKyIIOK TOBApOB POCCUIICKOTO MPOUCXOKIACHU";
- nonoxeHus noctaHoBieHusa IIpaButensctBa Poccuiickont ®enepanuu ot 03.12.2020 N 2014 "O
MHUHHMAaJIbHOH 0053aTeNbHOM J10JIe 3aKYIOK POCCHICKIX TOBApOB M €€ JOCTIKEHUH 3aKa3uukoM" (BMecTe
¢ "llonoxxeHneM o TpeOOBaHMIX K COACPKaHMIO M (GopMe OoT4eTa 00 00BeMe 3aKyNMOK POCCHUHCKHX
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TOBApPOB, B TOM YHCJIC TOBAPOB, IOCTABJIKICMBIX IIPU BBIIIOJIHCHUN 3aKYIIaACMbIX pa60T, OKa3aHuH
3aKYIMAaCMbIX YCIYI', OCYHICCTBJIICHHBIX B HCIAX AOCTHIKXCHUS 3aKA3YUKOM MHHHUMAaJIbHOH 00s13aTeIbHON
JIOJIM 3aKyIOK, O TPeOOBAaHUAX K COJEPKAaHUIO 0OOCHOBAaHHUS HEBO3MOYKHOCTHU JOCTHKEHMS 3aKa3uUKOM
MHUHHMAaJIbHON 0053aTEIbHON IO 3aKYIOK POCCUICKUX TOBApOB (B TOM YHCIIE TOBApPOB, MOCTABIISAEMBIX
IpU BBIIOJIHEHUM 3aKyNaeMbIX padOT, OKa3aHMM 3aKyNaeMbIX YCIYr) OTAEIbHBIX BHJIOB, IpH
OCYIICCTBJICHUHN 3aKYIIOK KOTOPBIX YCTAHOBJICHBI OI'paHHYCHHA OOIIYCKAa TOBApPOB, IMPOUCXOAAIIHNX U3
MHOCTPaHHBIX FOCYJApCTB, O MOPSAAKE MOATOTOBKH U pa3MeIleHus B €AMHON HH(POPMALIMOHHOM cUCTEME B
cdepe 3aKynok Takux oryera u obocHoBaHus", "[lo0keHUEM O TOPSJIKE, KPUTEPUAX U MOCIEACTBUU
IIPOBE/ICHUS] OLIEHKU BBIIMOJIHEHHS 3aKa3YMKOM OOS3aHHOCTH JAOCTHKEHHMsSI MUHUMAJIbHOW 00s3aTeNbHOM
A0JI1 3aKYyIIOK pOCCHfICKPIX TOBAapoOB (B TOM YHCJIC TOBAPOB, TOCTABJISICMBIX IIPU BBITIOJIHCHUHN 3aKYIIACMbIX
paboT, OKa3aHMM 3aKyNaeMbIX YCIYT) OTIEJbHBIX BHUIOB, IPU OCYIIECTBIEHUH 3aKYHNOK KOTOPBIX
YCTaHOBJIEHBI OTPAHUUYEHUS JI0ITyCKa TOBAPOB, IPOUCXOAAIINX U3 MHOCTPAHHBIX ITOCy1apcTB").

Ipunoowcenue N 1
K Memoouueckum pekomenoayusim

KOMILIEKC MEP ("IOPOKHAS KAPTA") IIO CO3JIAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3OBAHMUS
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOT TYECKOH
HATIPABJIEHHOCTEMH "TOYKA POCTA"

N HanmeHnoBanue OTBeTCTBEHHBIN Pesynprar Cpox
MEPOTIPUSITHS
1. 'Y TBEpKICHBI: PervonaabHBIN PacniopsauTenbHblid [He nmo3nHee 31
- JIOJDKHOCTHOE JIMIO B [KOOPAMHATOP AKT PETMOHALHOTO [sHBaps X <2> rojaa
COCTaBe opraHa
[PETMOHAJILHOTO MCTIOJTHUTEIbHOMN
BEIOMCTBEHHOI'O BIIACTH,
MPOEKTHOTO oduca, OCYILECTBIISOIIETO
OTBETCTBEHHOE 3a rOCY1apCTBEHHOE
CO3J1aHUE U yIIpaBiieHUE B cepe
(yHKIITMOHUPOBAHUE oOpa3oBaHus (nanee
eHTpoB "Touka -
pocra"; pacropsiANTENbHBIN
- IOKAa3aTeNn axT POVB)
IEeATENIbHOCTH LIEHTPOB
"Touka pocra";
- TunoBoe Ilonoxxenue
0 1eSITEILHOCTH
[{entpoB "Touka
pocTa" Ha TEPPUTOPHUH
cyonekTa Poccuiickoit
Denepannn
- [IEPEYCHb
00111600pa30BaTEbHBIX]
OpraHu3alui,
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[PacCIOJI0KEHHBIX B
CEIbCKOM MECTHOCTH U
MaJbIX TOpOJax, Ha
0a3e KOTOPBIX
[JIAaHUPYETCS CO3/aHUE
[{enTpoB "Touka
pocra.
CdopmupoBaH u PernoHabHbIN [TriceMO CornacHo
COTJIacOBaH KOOPIHUHATOD, (benepaabHOTO OTIEIbHOMY
MHGPACTPYKTYpHBIA  |peaepasibHbII orneparopa u rpaduxy
ITUCT orepaTop pacropsiAUTEIbHBIN
axt POVB
(OObsIBIICHBI 3aKyNIKM  [PErMOHAJIBbHBII l3BenieHus o He 1no3aHee 1 anpens
TOBapOB, padoT, yCIAYTr [KOOPAMHATOP [IPOBEACHUU X romga
11 co3nanus LlenTpos 3aKyIIOK
"Touka pocra"
CdopmupoBaHsI PernoHabHbIN PacniopsauTenbHblid [HE mo3aHee 1 anpens
[IPOEKTHI 30HUPOBAHUS [KOOPAUHATOP axT POVB X rona
[enTpoB "Touka
pocra"
[IpoBesieH MOHUTOPHUHT[PEernoHanbHbIN [To dhopme, 25 aBrycra X roaa,
paboT MO0 MPUBEACHUIO [KOOPAUHATOP onpeaensieMon anee exeroaHo
riomanok Llentpos MuHIIpocBenIeHUs
"Touka pocta" B Poccun unu
COOTBETCTBHE C DenepaibHbIM
METOINYECKUMU OIIEPATOPOM
[PEKOMEHIallusIMU
MUHIPOCBEIICHUS
Poccnn
Havano paboTsl PernonanbHbIN NupopmannonHoe |l centsops X roaa
[{enTpoB "Touka KOOPIAMHATOP ocsemeHne 8 CMU
pocta"
E>keKkBapTaabHBII PernonanbHbIi OTtuer 1 oxTs16pst X roxa,
MOHUTOPHUHT KOOpJMHATOP DenepaabHOMY najee -
BBITIOJTHEHUS orepaTopy Io €KEKBapTAJIBHO B
[TOKa3aTeJIed CO31aHus MTOraM TeYeHHEe 2-X JIeT
1 G YHKITMOHUPOBAHHUS MOHUTOpPHUHTA
eHTpoB "Touka pocra"

<2> X - 1O/ MOJYICHHS CYOCHTUH.

IIpunoscenue N 2
K Memoouueckum pekomeHoayusam

MHUHUMAJIBHBIE UHIUKATOPDBI U IIOKA3ATEJIN
PEAJIM3ALIUUA MEPOITPUSTHUM IO CO3JIAHUIO U
OYHKIHUOHUPOBAHUIO B OBIIEOBPA3ZOBATEJIBbHbBIX
OPI'AHU3ALIUAX, PACIOJOKEHHBIX B CEJILCKOM
MECTHOCTHU 1 MAJIBIX TOPOJAX, HEHTPOB
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOU U



POCTA"

TEXHOJIOTMYECKOUN HAIIPABJIEHHOCTEMH "TOUKA

OCBaMBAIOLINX /1B U
Oosee yueOHbIX
[peaMeTa U3 Yyuciia
MpEeIMETHBIX o0acTen
"EcTecTBeHHO-Hay4HbIE
peaMeTs”,
"EcTecTBeHHbIC HAyKu'",
"Matemaruka u
nHpopmaThka",
"OO0111eCTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnonorus" u (Uan)
KypChl BHEYPOUHOMH

eI TEIIbHOCTH
OOIIENHTEIIEKTYaIbHON
HAIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpEICTB OOYUECHHS U
BocriuTanus LlenTpa
"Touka pocra" <3>

HanmeHnoBanue MunumanbHOE MuHumaneHOE Meroauka pacuera
WHUKATOpa 3HAYEHWE B TOJ JJI1 | 3HAYCHHE B TOJ JIJIS MUHUMAJIBHOTO
(mokazarerns) 0011e00pa30BaTeIbHbIX| MAJTOKOMIUIEKTHBIX [[TOKA3aTelsl B LIEJIOM 10

opraHuzanyii, He  [oOmeoOpa3oBaTeNbHBIX| CyOBeKTy Poccuiickoit
SBIISIOIINXCS OpraHu3anui ®denepanuu, B rof
MaJIOKOMIUICKTHBIMU
YwnciieHHOCTh 300 100 CyMMa 3Ha4YCHHIA
00yJaronmxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiThs - 50) |moka3aTens Mo Bcem
00111600pa30BaTEIIHLHOM 00111600pa30BaTEIbHBIM
OpraHU3aIuH, OpraHu3aiusM, Ha 6aze

KOTOPBIX CO3/IAI0TCS
eHTps! "Touka pocra"

TEeXHUYECKON U
€CTECTBEHHO-HAy4YHOU
HaIIPaBJIEHHOCTH C
MCII0JIb30BaHUEM
CpeICTB OOYYECHHS U
BocniutaHus Llenrpa
"Touka pocra" <4>
(uenoBek)

(uenoBek)

YuncineHHOCTh 60 30 CymMa 3Ha4eHU I
00y4JaromuxCcs (B rox otkpbiTHs - 30) |(B rox OTKphITHSA - 15) [mokaszaresst mo Bcem
0011e00pa3oBaTeIbLHOM 00111e00pa3oBaTeIbHBIM
OpraHu3aluy, OpraHu3zaiusm, Ha 6aze
0CBaNBAIOIINX KOTOPBIX CO3/IAl0TCS
JTOTIOJIHUTEIIbHBIE eHTps! "Touka pocra"
00111600pa3oBaTebHBIC

[IPOTPaMMBI

J{oms megarornaeckux
a0OTHHMKOB IIEHTpa

100

100

100




"Touka pocra",
MPOIIEIINX 00yUeHre
[0 MPOrpaMMaM U3
peecTpa mporpaMm
MTOBBIIIICHUS
KBaTH(UKAITTH
benepanbHOTO
onepatopa <5> (%)

<3> Hcnonb3oBaHue cpeacTB 00OpyIOBaHUS, OOyUYeHHs W BOCHUTAHUS BO3MOXKHO Ha BCEX YPOBHAX
o0miero oOpa3oBaHMsS W LIEIECOOOpPA3HO Ui peaM3alud YPOUHOW M BHEYPOUYHOH NEATEIHHOCTH IO
porpaMMaM €CTECTBEHHO-HAYYHOM M TEXHOJOIMYecKoW HampaBieHHocTeill. Pacder nokasarens
MpeayCMaTpuBaeT CYMMHPOBAHHUE UYUCICHHOCTH OOydYarouuxcsi o011eo0pa3oBaTeIbHON OpraHU3allNM,
KaX/blii U3 KOTOpBIX 3aJeiiCTBOBAaH B OCBOCHMHM HE MEHEE [BYX IPEIMETOB, KYpPCOB, IUCIMILIMH
(MomyJ€eil) ecTeCTBEHHO-HAYYHOM U TEXHOJIOTMYECKON HallpaBIEHHOCTEN B paMKaX peaiu3aliil OCHOBHBIX
00111€00pa30BaTENIbHBIX POrpaMM. YUUTBIBAIOTCS Y4eOHBIE ITPEIMETHI U3 YMCiIa NPEAMETHBIX obacTei
"Matematruka W uHpopmatuka"', "OOmecTtBo3HaHWe W  ecTecTBo3HaHme", "TexHomorus",
"EctecTBeHHO-Hay4HbIe peaAMeThl", "EcTecTBeHHbIe HayKu'" U (WJIK) KypChl BHEYPOUHOH NIEATEIBHOCTH,
peanu3yeMble C UCIOIb30BaHUEM CcpeacTB oOyuenus u Bocniutanusa LlentpoB "Touka pocra". B ciyuae,
eciu B 001eo0pa3oBaTebHOW OpraHu3anuu, o0las YUCIEHHOCTh 00y4aroIuXcs MEHbLIE YKa3aHHOTO
3HAUYCHUS, 3HAUYCHHE II0Ka3aTeiasd JOJDKHO COCTaBIATh He MeHee 80% oOT oO0med YHCICHHOCTH
oOyJaromuxcs.

<4> B cnyuyae, eciii B 00111e00pa3oBaTeIbHON OpraHu3alim, 00111asi YUCIACHHOCTh O0YUaIOIIMXCS MEHbIIIE
3HAYEHUs, YKAa3aHHOIO B IOKa3aresie |, 3HayeHHe MOKa3arens JOJDKHO COCTaBisATh He meHee 20% oT
obmield ynciaeHHOCTH oOy4aromuxcs. JlJii MaJlOKOMIIEKTHBIX 00IIeo0pa3oBaTebHBIX OpTraHU3aIUi
JIOIYCKAETCsl OTCYTCTBUE JIMLEH3UM Ha JIONOJHUTENIbHOE O0pa3oBaHUE M PpEAN3yeMbIX I[POrpaMm
JIOTIOJTHUTEIBLHOTO 00pa30BaHUsl.

<5> B cooTBeTCTBUM ¢ MyHKTOM 2 yacTu 5 crathi 47 deaepanpHoro 3akoHa ot 29.12.2012 N 273-®3 "O6
oOpazoBanuu B Poccuiickoit ®denepannn" mNoBbIlIeHHE KBaTU(PUKALUU MEAArOTHYECKUX pPaOOTHUKOB
OCYILECTBIISICTCSI HE peXe OJHOro pasza B Tpu roja. lloBelieHHe KBaTU(UKALMM I€Jaroru4eckoro
pabotHuka nentpa "Touka pocta" 3acuMTBHIBaE€TCSA MPU HATUYHUM JIEHCTBYIOIMIETO (C JaThl MPOXO0XKIECHUS
npoimio He Ooznee 3 JeT) yOOCTOBEPEHHMs O TMOBBILIEHUM KBAIM(UKALMU IO HporpamMmam,
COOTBETCTBYIOIIMM HampaBieHHOCTsM Llentpa "Touka pocra", WM NpOXOXKIEHUHM OOY4YEHHS IO
nporpamMMam (enepanbHoro omneparopa. Takke y4UTHIBAE€TCS HAIMYME y MEJarorndeckux pabOTHUKOB
YIOCTOBEPEHUII O TIOBBIIIEHWM KBaIMpUKauu 1o mnporpammam u3 denepanbHoro peectpa
00pa30BaTeNbHBIX MPOrPaMM JOMOJIHUTENHFHOI0 IPO(PECCHOHATBHOTO 00pa30BaHMU.

Ipunoowcenue N 3
K Memoouueckum pekomenoayusim

INEPEYEHB OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUNA,
HA BA3E KOTOPBIX IINIAHUPYETCS CO3IAHUE U
®YHKIIMOHUPOBAHUE [IEHTPOB OBPA30OBAHUS

ECTECTBEHHO-HAYYHOUN N TEXHOJOT'MYECKOU
HANIPABJEHHOCTEM "TOYKA POCTA"B  T'OJIY B
PAMKAX ®EJIEPAJIBHOI'O ITIPOEKTA "COBPEMEHHAS
INKOJA" HALIMUOHAJIBHOI'O ITPOEKTA
"OBPASOBAHUE" B (HAUMEHOBAHMUE
CYBBEKTA POCCUHUCKOU ®EJIEPALINN)
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HanmenoBanue
MYHULIMTIATEHOTO
oOpa3oBaHUs

HaumenoBanue
00111600pa3oBaTEIbHON
opranuzanuu, Ha 0aze
KOTOPOU TIJIaHUPYETCS

IOpunnueckuii anpec
00111600pa3oBaTEIbHON
opranusanui (1o

yCTaBy)

YucneHHoCTh
0OyJaronmxcs|

ManokoMIaeKTHas
(ma/HeT, KOMMYECTBO
KJIACCOB-KOMILJIEKTOB)

co3nanue Llentpa
"Touka pocra"

Ipunooscenue N 4
K Memoouueckum pekomenoayusim

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30OBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJOTMYECKOU
HATIPABJJEHHOCTEH "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUE OBIIEOBPA3OBATEJBbHOU
OPTAHU3ALINN>

1. O0mue moJI0KeHUA
1.1. Ilentp 0O6pa3oBaHus €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUECKOl HampaBieHHocTell "Touka pocra" Ha
0a3e <HauMeHOBaHHE 00IIe00pa30BaTEILHON Opranu3anun™> (naiee - LlenTp) co3nan ¢ 1enpio pa3BUTUsA y
o0Oy4aromuxcs €CTECTBEHHO-HAy4HOH, MaTEeMaTUYECKOH, MH(OPMALIMOHHOW  TPAMOTHOCTH,
bopMUPOBaHHS  KPUTHUECKOIO M  KPEaTUBHOTO  MBIIUJICHUS, COBEPLICHCTBOBAHHUS  HABBIKOB
€CTECTBEHHO-HAYYHO! U TEXHOJIOTUYECKON HAIIPaBJIEHHOCTEM.
1.2. Tlentp He sBAsSETCS IOPUAMYECKUM JIMIIOM M JIEUCTBYET MJis JOCTIDKEHUSI YCTaBHBIX IIejeit
<HaMMEHOBaHME O0OIIe00pa30BaTENbHON OpraHuzanuu™> (fajnee - YUpexJeHHe), a TakkKe B LeNix
BBITIOJIHEHHUS 3aJ1a4 U TIOCTHOXKCHHS TIoKa3aTeliel U pe3yabTaToB HallMOHAIRHOTO mpoekTa "Obpa3zoBanue".
1.3. B cBoeit nearensHOcTH LlenTp pykoBoacTByeTcs @enepanbHbiM 3akoHOM Poccuiickoit denepanuun ot
29.12.2012 N 273-P3 "O6 obpazoBanuu B Poccuiickoit @eneparun', , IPYTUMU HOPMaTUBHBIMH
JOKyMeHTaMu MuHucTepcTBa npocBemieHuss Poccuiickoin  @enepanyy, WHBIMA HOPMAaTHBHBIMU
nmpaBOBbIMM  akTamu  Poccmiickonn ~ ®denepanuu,  HOporpaMMoNl  pa3BUTHS ~ <HAaUMEHOBAHUE
0011e00pa30BaTeIbHOM OpraHu3alui>, IIaHaMi padOoThl, YTBEPKICHHBIMUA YUPEAUTENEM U HACTOSIIUM
ITonoxenuem.
1.4. LleHTp B CBOEH JEATEIHHOCTH MOJUMHSACTCS PYKOBOJIUTENIO YUpEKACHUS (TUPEKTOPY).

2. lean, 3anaum, pynkuuu nesareabHoctu LlenTpa
2.1. OCHOBHOW LENBIO AEATENBHOCTH LleHTpa sABIsSE€TCA COBEPIIEHCTBOBAHUE YCIOBUM JUISl MTOBBIICHUS
KadyecTBa 00pa3oBaHMs, PacUIMPEHHs] BO3MOXKHOCTEH O0YJarolMXcs B OCBOCHMM YYEOHBIX HpPEIMETOB
€CTECTBEHHO-HAYYHOM M TEXHOJOTHUECKON HAIIPABIEHHOCTEH, IPOrpaMM JONOIHUTEIBHOTO 00pa30BaHUs
€CTeCTBEHHO-HAYYHOW M TEXHUYECKOM HAalpaBIEHHOCTEH, a Takke JUIsi NPaKTUYeCKOH OTpabOTKH
yueOHOro Marepuaina no yueoHsiM npeameram "®uzuka", "Xumus", "buonorus".
2.2. 3anayamu LlenTpa sBastoTC:
2.2.1. peanuzanus OCHOBHBIX O00II€0Opa3oBaTENbHBIX MpPOrpaMM IO  Yy4eOHBIM  IpeAMeTaM
€CTECTBEHHO-HAYYHO M TEXHOJIOTMUECKON HANpaBJIEHHOCTEH, B TOM YHCJIE B paMKax BHEYPOYHOU
NEeSITeIbHOCTH 00yUaroIIuXcs;
2.2.2. pa3paboTKa U peanu3anusi pa3HOYPOBHEBBIX JOMOJIHUTEIBHBIX 001Ie00pa30BaTeIbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOW M TEXHUYECKOH HamlpaBIEHHOCTEH, a TakXe HHBIX IPOrpaMM, B TOM YHUCIE B
KAHUKYJISIPHBIN NIEPUOL;
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2.2.3. BoBJIeUECHHE O0YyYAIOIUXCA U MeJarOTHYeCKUX paOOTHUKOB B IIPOCKTHYIO JIEATEIbHOCTD;

2.2.4. opranuzanys BHEY4eOHOW NEATENPHOCTH B KAHUKYISPHBIN MEpUOJ, pa3paboTKa W peamu3arius
COOTBETCTBYIOIIMX O00pa3oBaTENbHBIX IpPOrpaMM, B TOM YHCIE JUIsl Jlarepei, OpraHU30BaHHBIX
00pa3oBaTeNbHBIMU OPraHU3AMSIMU B KaHUKYJISIPHBIA IEPUOJT;

2.2.5. noBeleHHE NPO(HECCHOHAIBHOIO MACTEPCTBA Ilelarornyeckux paboTHUKOB LleHTpa, peannzyromux
OCHOBHBIE U JIOTIOJIHUTEIbHBIE 00I11€00pa30BaTEIbHbIE IPOIPAMMBI.

2.3. lleHTp 151 JOCTHXKEHUS LIETIM U BBIIIOJIHEHMS 3a]1a4 BIIPaBe B3aUMO/ICIICTBOBATS C:

- pa3IMYHBIMHA 00pa30BaTEIbHBIMUA OPTaHU3AIUSAMH B (JOpPME CETEBOT'O B3aUMOJICHCTBHUS;

- C UHBIMM 00pa30BaTEeJIbHBIMU OpPraHU3aLMsAMU, Ha 6a3e KOTOPBIX cOo3AaHbl HeHTph! "Touka pocra';

- ¢ (hezepalIbHBIM OIIEPATOPOM, OCYIIECCTBIIOMUM (DYHKIIMH 10 HH()OPMAITMOHHOMY, METOJIMYECKOMY H
OpraHU3alMOHHO-TEXHUYECKOMY COIPOBOXIECHUIO MEPOIPUATUH MO CO3AAHUI0 U (PYHKIHMOHUPOBAHMIO
neHTpoB "Touka pocrta", B TOM 4YHcie NO BOIPOCAaM IOBBIMICHHUS KBAaTH(PHUKAIMKA IEJaroru4ecKux
PaOOTHHUKOB;

- 0o0yyaromMMHUCS W POJUTEISAMH (3aKOHHBIMH IPEJICTABUTEISIMU) OOYYAIONIUXCSA, B TOM YHCIE C
IPUMEHEHHUEM JIMCTAaHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH.

3. llopsiaoxk ynpasiaenus Llearpom "Touka pocra'
3.1. PykoBoauTens YupexaeHUs U3JaeT JIOKaIbHbI HOPMATHBHBIM aKT O HAa3HAYEHUU PYKOBOAMTEI
LlenTpa (Kyparopa, OTBETCTBEHHOTO 32 (DYHKIIMOHHPOBAHUE U Pa3BUTHE), a TaKxke 0 co3aanuu LleHTpa u
yrBepxkaeHuu [lonoxenue o aedarensHoctu Lientpa.
3.2. PykoBogutenem LlenTpa MoXxeT ObITh Ha3HAYCH COTPYAHUK YUPEKACHUS U3 YHCIIA PYKOBOAAIINX H
[e1arorMYeckiuX pabOTHUKOB.
3.3. PykoBoaurens Llentpa oOs3aH:
3.3.1. ocyIeCTBIIATh ONEPAaTUBHOE PYKOBOACTBO LIeHTpoM;
3.3.2. mpencraBnsaTh HHTEpECH LIeHTpa 1Mo 10BepeHHOCTH B MyHUIIMTIAIBHBIX, TOCYJAPCTBEHHBIX OpraHax
pEeruoHa, opraHu3alusax Ui peanusanuu ueneit u 3agay Llentpa;
3.3.3. oruutsiBaThC nepe PykoBoaurenem YupexaeHus o pesyiabratax padotsl LlenTpa;
3.3.4. BBINOJNHATh MHbIE 00A3aHHOCTH, MPEIYCMOTPEHHBIE 3aKOHOIATENbCTBOM, YCTaBOM YUpPEkKACHUS,
JIOJKHOCTHOM MHCTPYKIIMEHW U HacTosmuM [lonoxenuem.
3.4. PykoBonurens LleHTpa Bripase:
3.4.1. ocymiecTBIATh pacCTaHOBKY KaapoB LleHTpa, mpuem Ha paboTy KOTOPBIX OCYIIECTBIISETCS IPUKA30M
PYKOBOJUTENS Y UpexICHUS;
3.4.2. MO COrJacoBaHUIO C PYKOBOAMUTENIEM YUPEKICHUS OPraHU30BLIBATH Y4EOHO-BOCIIMTATEIIbHBIN
nporecc B LleHTpe B COOTBETCTBUU € LENAMHU U 3ahadamu LleHTpa M OCyIIECTBIATH KOHTPOJb 32 €ro
peanusanuen;
3.4.3. ocyIeCTBISTh MOATOTOBKY O0YUaIOLIUXCSl K yUaCTHIO B KOHKYpCax, OJIMMITHaaxX, KOHPEepeHIUsIX 1
MHBIX MEPONPUATHIX MO NPOQHITIO HarpaBieHui nesreabHocT LleHTpa;
3.4.4. no cornacoBaHMIO C PYKOBOJAUTENEM YUpPEKICHHUS OCYIIECTBISATh OPraHU3alMI0 U IMPOBEJIEHUE
MEpONPUATHIA 1O POPUITIO HApaBJIEHUH JiesTenbHOCTH LIeHTpa;
3.4.5. oCyIIECTBIIATh UHBIE IIPABa, OTHOCAIIMECS K IeATeNIbHOCTHU L{eHTpa 1 He mpoTUBOpeyYanme nensim 1
BUJAM JIeATEILHOCTH 0Opa30BaTEeNIbHOW OpraHu3aluy, a Takke 3aKOHOoJaTenbcTBY Poccuiickoii
denepanuu.

IIpunosxcenue N 5
K Memoouueckum pekomeHoayusam

PEKOMEHJAIIMU 11O HCHOJb30BAHHUIO
CTAHIAPTHOI'O KOMILIIEKTA OBOPYJIOBAHU S
IEHTPA "TOYKA POCTA" IIPU PEAJIN3ALINU
IPOI'PAMM ECTECTBEHHO-HAYYHOU N
TEXHOJIOTHTYECKOUW HATIPABJIEHHOCTEM



[lepeueHp cTaHAAPTHOTO KOMIUIEKTAa oOopynoBaHus s ocHamienusi LlentpoB "Touka pocra”
c(OpPMHPOBAH C YUETOM psijia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMI TpeeMCTBEHHOCTH cUCTeM oOopyaoBaHus. OOopynoBaHME [Js NMPOBEACHUS YYEHUYECKUX
NPaKTUYECKUX paldoT sBisETCS OOMMM JUIsI ypOBHEH OCHOBHOTO OOINErO0 M CpEIHEro ooIero
oOpa3oBaHus. B cucteme HarisAHBIX CPEACTB 0OYUEHUS U IEMOHCTPALMOHHOTO 000PY10BaHHSI UMEIOTCS
0a30Bble 3JEMEHTHI, OOLIME JUIsi OCHOBHOTO OOIIEro M cpenHero obmiero obpasoBanus. Lludposas
nabopatopus U 00OpynoBaHME OOIIEr0o Ha3HAU€HHMs IO3BOJSIOT 00€CHeunBaTh JIEATEIBHOCTh
o0yyaromuxcss Kak B OCHOBHOW, TaK W B CTaplleil IIKOJe, a B COBOKYHHOCTH C IHM(QPOBBIMHU
nabopatopusMu 1o (u3MKe, OMONOTMU U XUMHUM - IPAKTUYECKYIO IESITEIbHOCTh B paMKaX H3y4eHUs
€CTeCTBEHHO-HAay4HBIX mpeaMeToB B 10 - 11 kiaccax Ha yriayOJieHHOM ypOBHE.

[lpuHIMO ~ coueTaHMs  KJIACCMYECKMX M COBPEMEHHBIX CpPEACTB M3MEpeHuH M crnocoOoB
HKCIEPUMEHTAIBHOTO UCCIIEI0OBaHMs sBJICHUN. B cocTaB 000pynoBaHUs BXOAAT KIACCHUECKUE CPEICTBA
U3MepeHus (HampuMmep: AMHAMOMETPBI, CTPEJIOUHBIE aMIIEPMETP U BOJIBTMETP) M LUGPOBbIE IMPUOOPHI
(HampuMep: tU(pPOBBIE BEChl, CeKyHAOMep) U aaTdyuku. CoON0eHHe 3TOr0 MPUHIMIIA UMEET 0coboe
3HA4YeHUe AJIs1 YPOBHSA OCHOBHOI'O OOLIEro oO0pa3oBaHMsl, MOCKOJIbKY 3/1€Ch IPOMCXOJUT 3HAKOMCTBO CO
crnocobamMu  u3MepeHHsl (U3UYECKUX BEIWYHMH, (HOPMUPYETCS MOHMMAHHE TPUHIMIIOB JCHCTBUS
AHAJIOTOBBIX M3MEPUTENbHBIX NPUOOPOB M 00ECIEeYMBAETCS MEPEX0] K UCIOIb30BAHUIO HHCTPYMEHTOB
undpoBoii 1aboparopuu.

[TpuHIMO npHOpPUTETa YYEHHUYECKOro SKCIEpUMEHTa Uil peaau3alMd CUCTEMHO-IESTeIbHOCTHOIO
noaxona. Peanuzanus CHCTEMHO-IEATENBHOCTHOTO IMOAXO0Ja B OOYYEHMM €CTECTBEHHO-HAyYHBIM
npeameram 0azupyercs B IEPBYIO OYepe/ib Ha BOBJICUEHUH 00YYaOLINXCS B IPAKTUYECKYIO 1€ TEIbHOCTh
110 IPOBEICHUIO HAOIIOICHU 1 OTBITOB. [103TOMY 3HaUMTENbHAS YacTh HAOIIOICHUI U OIBITOB, KOTOpPHIE
B TPaJULMOHHON METOJMKE NpeJlarajiuch Kak JeMOHCTPAllMOHHbIE, IEPEHECEHBI B pa3psi/l YHEHUYECKUX
pabot. Crenyer OTMETUTh, YTO B HACTOALIEE BpeMs U3ydyeHHE (QU3UKH, XMMHHM U OUOJIOTMH B OCHOBHOM
HIKOJe W Ha 0a30BOM YpOBHE cTapulei HIKOJbl OPHUEHTUPYETCS Ha OCBOEHHE €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH, KOTOPOE UJET Yepe3 pa3BUTHE CIOCOOHOCTEH ydaluXcs aHaJIU3UpOBATh Pa3HOOOpPa3HYIO
€CTECTBEHHO-HAYUHYI0 MH(OPMAIIMIO U MCII0JIb30BaTh MOJYYEHHbIE 3HAHUS Ul OOBSICHEHUS SBJICHUM U
IIPOLIECCOB OKPY’KAIOIIET0 MUPA; MOHUMATh OCOOEHHOCTH MCIOJIb30BaHUSI METOJ0B €CTECTBO3HAHUS IS
NOJYYEeHUs] HAay4YHBIX JIaHHBIX; MPOSBIATh CAMOCTOSTENBHOCTh CYXKJIEHHH M MOHMUMATh POJb HAyKH U
TEXHOJIOTMYECKUX MHHOBAIlMI B Pa3BUTUU 00IIECTBA; OCO3HABATh BAXKHOCTh HAyYHBIX MCCIIEI0BAaHUN U UX
CBA3b C HAIUM MAaTEpUaJbHBIM OKPYKXEHHEM M COCTOSIHMEM OKpyKarowmeh cpensl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTh MPEAoaraeT akeHT Ha METOA0JIOTHI0 HAYKU U HaIIPSIMYIO CBSI3aHO
KaK ¢ OOLIMM YHCJIOM YYEHHYECKHX OIBITOB B Kypcax €CTECTBEHHBIX HayK, TaK U HAIIPABJICHHOCTHIO UX HA
(dbopMUpOBaHHE CaMOCTOSATENbHOCTH JAEMCTBUIM TpU NPOBEACHUM HAOIIOJAEHUM, W3MEpeHud u
UCCIIEI0BAHUMN.

Hcnonp30BaHue CPeACTB HAMIISIHOCTH U y4eOHOTro 000pyJOBaHMs B yueOHOM Ipoliecce HANpaBiIeHO Ha
BBIMIOJTHEHHS cleayromux (yHKIui: obecrneunBaioT 0Oojee MOJHYI0 M TOYHYKO HHpopManuioo o0
M3y4aeMOM SIBIEHUM WJIH OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIIEHHIO KayecTBa OOyUYEHUS;
IIOMOTal0T B MaKCUMaJIbHON MEpe pa3BUTh I103HABATEJIbHBIE MHTEPECHl YUALMXCsl; MOBBIIIAIOT YPOBEHb
HarJISTHOCTU U JTOCTYMHOCTH OOYYEHHS; YBEIMYMBAIOT OOBEM CaMOCTOSITENIbHOM paboThl ydyamuxcs Ha
YPOKE U BHEYPOUHOM NEATEIBHOCTH; CO3JAIOT YCIOBHS JUIsl OPraHU3alMM NMPAKTUKO-OPHUEHTUPOBAHHOMN
MIPOEKTHON M HCCIIEeI0BATEeNIbCKON AESITETbHOCTH; AAl0T BO3MOXKHOCTH JIOCTYIHEE U TIIyO)Ke pacKphITh
coJepKaHue y4eOHOro MarepHuaia, CHocOOCTBYIOT (DOPMHUPOBAHMIO Y YYAIIMXCS TOJOXKUTEIBHBIX
MOTHBOB 00YyYECHHUSI.

Baxmwueiimeii yacteio ocHamenust Llentpa "Touka pocra" sBnsierca mudpoBas gadopaTopus, nepeueHb
JATYMKOB KOTOPOM IMO3BOJISIET HCHOJB30BaTh ATy JIaOOpATOPUIO MpPHU H3YYEHUH (U3UKU, XUMUU H
O6uonoruu. BBeneHne B HIKOJBHBIA AKCHEPUMEHT LUGPOBBIX AATYMKOB JUIS PETUCTPALUN Pa3THUHBIX
BEJIMYMH M BO3MOXKHOCTH HCHOJb30BaTh KOMIIbIOTEp (CMapT(OH WIM IUIAHLIET) IJIs pacueToB U
oopmieHHs pe3yIbTaTOB OMNBITOB, MO3BOJSET MEPEHTH HAa HOBBIM KaueCTBEHHBIH YpOBEHb IPOBEACHUS
W3MEPEHH, YIPOCTHUB MPOIIECC U3MEPEHHI U MOBBICUB MX TOUHOCTH. [1osiBNIeHre I pOBBIX TEXHOJIOTHH B
7a00paTOpHBIX pabOTaxX MOBBIMIAET MX AKTYaIbHOCTb W MPUBJIEKATEIHLHOCTh B CO3HAHHHM COBPEMEHHOTO
IIKOJIbHUKA, YCWJIMBAET HAIVIAJHOCTh KaK B XOJE€ OIBITOB, TaK M INpU 00pabOTKEe pe3yabTaToB C
UCITIOJIb30BAaHUEM TPOTPAMMHBIX CPeACTB. [Jii 3KCIIEPUMEHTOB MO OHOJOTUU U XUMHHU 3TO SIBIISETCS
3HAYMMBIM [IEPEX0JI0M OT KaUE€CTBEHHBIX HAOIIOIEHUH 1 ONBITOB K KOJMYECTBEHHBIM YKCIIEPUMEHTAM.



Hcnonb3oBanue 1u¢ppoBoil 1abopaTopuu CYIIECTBEHHO HW3MEHSET MOIXOAbl K IPOBEIACHUIO U
JEMOHCTPALIMOHHBIX, U YYEHUYECKUX OIBITOB!

Hcnonp3oBanne MUPPOBBIX AATYUKOB B KAUECTBE M3MEPHUTENIbHBIX HHCTPYMEHTOB U3MEHSET MOAXOAbI K
MPOBEICHUIO MPSMBIX U3MEPEHUN (PU3NUECKUX BETHMUMH.

TpaauIMOHHO B KauecCTBE CPEACTB M3MEPEHUS HCIOIb30BAIUCH MPOCTEHIIINE HHCTPYMEHTHI (phluaKHbIe
BEChl M Pa3HOBECHI, MEH3YpKa, AMHAMOMETpP, TEPMOMETpP) MU CTPEIIOYHBIE NPUOOPHI (aMIEpMETp H
BOJIBTMETD).

Hcnonb3oBanue HUGPOBBIX TAaTYUKOB IO3BOJSET HAa COBEPIICHHO JAPYrOM KAadyeCTBEHHOM YpPOBHE
MPOU3BOJUTH M3MEPEHUSI BPEMEHHU, PACCTOSHUS, UMETh BO3MOXKHOCTb PETHCTPUPOBATH U HAOIIOAATH
M3MEHEHHE BO BPEMEHU TAKUX BEJIMYMH KaK TEMIIEpaTypa, JJIEKTPUUECKOE HAIIPSDKEHUE, CUJIa TOKA U T. ..
OTH BO3MOXHOCTH IIO3BOJIIOT, HAmpuMep, Ha YpOoKax (U3MKU C BBICOKOW TOYHOCTHIO HM3MEPHTH
MIHOBEHHYIO CKOPOCTh Te€jla, JBHXKYIIETOCS HEPaBHOMEPHO, Ha0MI0AaTh B JIUHAMHUKE IpOLECC
9JIEKTPOMArHUTHOM MHIYKIIMHM, BO3HUKHOBEHHE M H3MEHEHHE WHIYKIIMOHHOTO TOKa, HCCIeI0BaTh
M3MEHEHHUE TEMIIEPATYPhl C TEUEHUEM BPEMEHH B IIPOLIECCE YCTAHOBJIEHUS TEINIOBOTO PAaBHOBECHS U T.11.

Ha ypokax Ouonoruu mosiBisieTcs BO3MOXKHOCTb MOJYYUTh KOJMUYECTBEHHBIC JaHHbIE MPU MPOBEACHUU
OTIBITOB, HAIIPUMED: TIPU ONpeAeTIeHUH (aKTOPOB, BIUSAIOMIMX HA CKOPOCTH Mporecca HOTOCHHTE3a, MPH
W3YYEHUU JbIXaHHs KOPHEH U JUCThEB, IPH UCCIEIOBAHUU YCIOBUN MTPOPACTAHUS CEMSH U T.JI.

Ha ypokax XumMum Ha KOJMYECTBEHHBIH YpPOBEHb IEPEXOIAT MPAKTUYECKHE pabOTHI MO H3YYCHHIO
mpolecca 3JeKTPOIN3a, WCCIENOBAaHHE HSK30TEPMHUECKUX M IHAOTEPMUUYECKUX PpEaKIUi, TErIOBOTO
addekra ropenus Tormea U T.1. C UCIOIB30BaHUEM TPAJIUIIMOHHBIX "aHAIOTOBEIX" CPEICTB MOI00HBIC
U3MEpPEHHUS BBINOIHUTH HEBO3MOXKHO. OpHako, Mpu Tmepexoae Ha MHUPPoBYHO JgabopaTopuo B
TEMAaTUYECKOM IUIAHWPOBAaHUM HEOOXOAUMO TPEAYCMOTPETh JOMOJHUTEIBHOE BpeMs Ml OOydeHUs
paboTe ¢ JaTunKaMu, BKIIO4ast COOPKY SKCIIEPUMEHTAIBHON YCTaHOBKHU C IaTYMKAMMU, CHATHE MTOKAa3aHUM C
JKpaHa KOMIIbIOTEPA, ONIPEAEIEHUE MTOTPEIIHOCTEN U3MEPEHUI.

Hns paboTel ¢ HUPPOBBIMH JaTYMKAMH HCIIONIB3YETCSl CIENHAIbHOE MPOrpaMMHOE oObOecreueHue,
YCTAaHOBJICHHOE Ha KOMmbloTep. Il KOMMYyHHKAnuyd IUQPPOBBIX TaTYMKOB, 3alUCH W XPaHEHUS
uH(pOpMallMK, TIONYYEHHOW C HUX MOMOIUIbIO, IH(poBas 1abOpaTopus HCIONb3YEeTCs B KOMILUIEKTE C
HOYTOYKOM C HEOOXO/IMMbIM YCTaHOBJIEHHBIM ITPOrPaMMHBIM 00€CIIeueHUEM.

Hcnonb30BaHne KOMITBIOTEPHOM (POPMBI perucTpaniy MoJIydyeHHbIX 3HAYEHUH U MOCTPOEHHUs IpaduKOB
M3MEHSET MOJIX0/Ibl K 0(OPMIIEHHIO JTAOOPATOPHBIX U MPAKTUYECKUX PabOT 00y4arOIIUMHUCH.

JlaHHbIe, MOJyYeHHbIE HPU MOMOLIM LU(POBBIX JATYUKOB, BHOCATCA B 3JIEKTPOHHbIE TaOJIMIIBI, YTO
MO3BOJIIET CTPOMUTH TpauKHU 3aBUCHMOCTEH HCCIEAyeMbIX BEJIMYMH Ha 3KpaHe KommbioTepa. Ha
OCHOBAHMHU 3THX I'paMKOB JI€]aTh BHIBOJBI O XapaKTepe 3aBUCUMOCTH BEJIMYMH OT BPEMEHM WJIM JIPYTUX
napameTpoB. Ha yrmy0neHHOM ypoBHE 11e1€c000pa3Ho 00y4yaTh TPOBOIUTH alllIPOKCUMAIIUIO BEIOPAHHBIX
TOYEK UTOTOBOM IpaMuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMATHU3HPOBaTh PYTUHHBIE MPOLEIYphl 3alOJHEHUs TabmIul,
BBINIOJIHEHNE OJHOTHUIHBIX pacueToB, MocTpoeHus rpapukoB. Lludposas ¢doTrokamepa M03BOJISAET
cpororpadupoBatb COOpaHHYIO DSKCIEPHMEHTAIbHYIO YCTAaHOBKY W MpPHUKpenuTh (ororpadguio B
ANIEKTPOHHBIN oT4eT. TakuM 00pa3oM, OCyIIeCTBISETCA MepPexo]] K 0pOPMIICHHIO FIEKTPOHHOTO OTYETa O
MPOJIEJIaHHOM 3KCIIEpUMEHTE, TPOEKTHOM HIIM MCCIIeA0BaTENbCKOM padoTe.

Bo3MOXXHOCTP MCHOJIB30BaHUS BUICOHAOTIONEHUS 32 IPOLECCOM BBIMOJHEHHS MPAKTHYECKUX padboT
00y4aromuMuCcs U3MEHSET MOIX0bl K OIIEHUBAHHUIO padoT.

DJEeKTPOHHBIA OTYET O MPOENAaHHON NMPaKTHYECKOM paboTe MOXKET CONPOBOXKIATHCS MPUKPEIICHHOMN
dortorpacdueit, KoTopas MO3BOJISIET OLIEHUBATH MPABUILHOCTH COOpAHHON SKCIIEPUMEHTAILHON YCTaHOBKH,
Oojiee TOJIHO OMNpeNeNiATh MOJHOTY W TNPaBHIBHOCTH IPOJCIAHHOTO HCCIIECAOBAaHUS, aHATU3UPOBAThH
JIOCTOBEPHOCTh TMPEACTABIEHHBIX 3KCHEPUMEHTAIbHBIX NaHHBIX. [IpM OZHOBpEMEHHOM BBHINIOJHEHHUH
pasHBIMHU TpyINIamMH O0YYaroIUXCs pa3HbIX HCCIENOBATEIbCKUX paboT Ieaecoo0pa3Ho HCMOIb30BaTh
BUJICO3AIMKCh BCETo X0/a padoT. B 3ToM ciryyae o1leHUBaThCA MOTYT HE TOJIBKO MPEIMETHBIE PE3YIbTaThl,
CBS3aHHbBIE C IPOBEACHHEM KOHKPETHOTO JKCIEPUMEHTa, HO U KOMMYHHUKAaTHBHBIE U DETYyJISTHUBHBIC
JNEHCTBUS: IUIAaHUpPOBaHME paboOThl, OTCISKHBAHME XoJa pabOThl, KOPpPEKUHs IuUlaHa paboThl,
KOMMYHHKAIIMsI B COBMECTHOH JESATEIbHOCTH, HalU4ue (MM OTCYTCTBHE) KOH(IMKTOB M CIOCOOBI MX
pelieHusl.

Hcnonb3oBanue u(ppoBBIX Ja0OpaTOpHil CYIIECTBEHHO PACIIUPSET CIEKTP BO3MOXKHBIX OIBITOB H
UCCJIEIOBaHHM, 0COOCHHO ATO KacaeTcsl U3y4yeHusl OMOJIOTHH U XUMHUH.



Pacmmmpenne cnekTpa BO3MOXKHOCTEH MOXHO IPOWJUIIOCTPUPOBATH Ha IMPUMEpPE  H3Y4ECHHUS
AIIEKTPOMArHUTHOM MHAYKIMU B Kypce ¢usukd. llpu HCHONB30BaHUMM CTPEIOYHOTO amIepMmerpa
TPAaJULIMOHHO HAOIIOJAIOT JHIIb (PAKT BOZHUKHOBEHUS MHIYKIIMOHHOTO TOKa B IPOBOJHUKE U U3MEHEHUE
€ro HallpaBJICHUs NPU U3MEHEHMHM CKOPOCTH BHECEHMs MarHWTa WJM €ro nosisspHocTu. Mcmosb3oBanue
U(POBOro JAaTyuka MO3BOJIAET MONyuuTh ociuuiorpammy 3IC MHAYKIMK, BO3HUKAIOLIEH B KaTylIKe,
IIPU IIPOJIETE YEPE3 HEE MarHUTa. JTO MO3BOJIIET CPaBHUBATh 3HaueHUs1 MakcuManbHbIX DJ(C mpu nponere
yepe3 KaTyIIKy MarHUTa C Pa3sHbIMH CKOPOCTSAMU M C pa3sHOW MOJSPHOCTbIO, AHAJIU3UPOBATh BUJ
IIOJIyYUEHHOM  3aBUCUMOCTH, KOHCTPYMpOBaThb  OJKCIIEpUMEHTAJIbHbIE  3aJadyd [0  HU3YYEHHUIO
3JIEKTPOMArHUTHON MHYKIIMH.

[ludppoBast maboparopusi TMO3BOJSET OPraHU30BaTh MPOEKTHYIO M y4eOHO-HCCIIE0BATEIbCKYIO
JeSITEIbHOCTh IIKOJIBHUKOB KaK B PaMKaxX YpPOKOB, TaK M BO BHEYpPO4YHOH aedrenbHocTd. Hammuume
pa3sHOOOpa3HbIX LU(POBBIX JATYMKOB JAaeT BO3MOXKHOCTH IPOBOJUTH CaMble pa3sHOOOpa3HbIE
UCCIICIOBaHMs, ONMpasChb HAa MHTEpechl oOydaroumuxcs. B kauecTBe mnpuMepa MOXHO IPUBECTH
UCCIICIOBAaHHS HKOJIOTUYECKOW HANPABICHHOCTH IO BBISBICHUIO (PAKTOPOB 3arpsi3HEHUS OKPY)KaOIIeH
Cpelbl, U3Y4YEHHUIO 3KOJOIMYECKOT0 COCTOSHUS IOMEIIEHHUH ILIKOJBI, MOYBbI, BO3JyXa B HAaCEJICHHOM
nyHKkTe U T.1. MccienoBarenbckue pabOThI ¢ MCIOJIB30BaHUEM IU(PPOBBIX JATYMKOB II€JI€CO00pa3HO
npemiarate yyammmes 10 - 11 kmaccoB B paMkax 00s3aTeNbHONM ISl HUX MPOEKTHOM JESTEIbHOCTH.
BrImonHeHne Takux MPOEKTOB SBISIETCS OCHOBAHUEM JIJISl OLIEHKH HE TOJIBKO YPOBHS COPMHUPOBAHHOCTH
IPEIMETHBIX PE3y/IbTaTOB, HO UTOIOBOM OLIEHKU JOCTHKEHHSI METAIIPEIMETHBIX Pe3yIbTaTOB O0yUCHHUS:
KOMMYHUKATHBHBIX (KOTOpPbIE OLIEHUMBAIOTCA KakK B Ipoliecce MPOBeNEHUs paldoThl, TaK U B IpoLEcCe
3alIUThI IPOEKTA WJIM UCCIIE0BAHMS) U PETYISTUBHBIX (KOTOPbIE OLIEHUBAIOTCS B MPOLIECCE BBITOJIHEHHS
IIPOEKTA).

OcHauenue Ui u3y4eHus GU3UKHU MPEJICTaBICHO B BUIE€ 000PYA0BaHMSI AJIs1 JEMOHCTPAILIMOHHBIX OIBITOB
U obOopynoBanus s Ja0OpaTOpPHBIX pabOT W YYEHHYECKHUX OIBITOB, BKIIOYas OOyl st
€CTECTBEHHO-HAYYHOTr'0 LMKJA [HU(POBYIO J1abOpaTOpuIo, a Takke HHU(POBYIO 1abopaTropuio mo (usuke
(KaK JOIMOJIHUTENbHBIN 3JIEMEHT JUIsl YIITyOJIE€HHOTO N3Y4eHUs (PU3UKN).

JleMoHCTpalnoHHOE 000pyAOBaHUE 00ECIIeYnBAET BO3MOXKHOCTh HA0IIOICHHsI OOJIBIINHCTBA U3y4aeMBbIX
SBJIEHUH, MIPOIIECCOB U 3aKOHOB. JTO BO3MOKHO MPU ONTUMAJILHOM COUYETAaHUU aHAJIOTOBBIX U HU(POBBIX
CpeACTB HaOMIOEHUs, aHajau3a W3MepuUTeNnbHOM uHpopmauuu. Tak, Hampumep, A Kypca (QU3MKH
OCHOBHOI1 IIKOJIbI €CTh BO3MOXKHOCTh IEMOHCTPALIMH KJIACCUYECKUX JEMOHCTPALIMOHHBIX IKCIIEPUMEHTOB:
najieHue Tea B TpyOke HbploToHa, nemMoHcTpaims JeiictBus arMochepHOro jaaBieHus, 3akoHa Ilackans,
U3MEHEHHss oObeMa TeJ MNpU HarpeBaHUM (OXJaKICHUH), NPUTSKEHUs Mojekynl u T.1. Habop mo
AJIEKTPOCTATUKE 1A€T BO3MOXKHOCTb JIEMOHCTPALIMH 3JIEKTPU3ALIMH TEJI, 3aKOHA COXPAHEHHUS 3aps1ia, TMHUN
HANPSDKEHHOCTH 3JIEKTPUYECKOTO MOl U T.J. U MOXKET MCIOJB30BaThCs KaK 8 Kilacce NMpU H3y4EeHUU
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Kiacce npu U3y4eHUHU 3JIEKTPOCTATUKH.

[Tpu mpoBeneHUU IEMOHCTPALMOHHBIX OMBITOB JIOJKHBI COOMIOAATHCS TPeOOBAaHUS K WX HATISIIHOCTH
(sicHas ¥ MOHATHAs MOCTAHOBKA OMbITA), BUIUMOCTH Ul BCEX ydaluxcs Kiacca (IpU HAJTMYUU MEJKUX
JieTajiell UCIOJIb3YeTCsl UX YBEIMYEHHOE N300pakeHNe MpHU MOMOIIU BeO-KaMephl), SMOLIMOHAIBHOCTH H,
10 BO3MOXHOCTH, 3aHUMATEJIbHOCTH (JIEMOHCTPAIIMOHHBIN ONBIT JOJDKEH BBI3BIBATH MHTEPEC ydalluxcs,
co3JaBaThb MOTHBALMI0O K H3YYEHHMIO NpeaMeTa) U yOenuTenbHOCTH (ToKa3biBaThb TOT 3¢ (deKT, Ha
JIEMOHCTPAIIMIO KOTOPOT'O OH ObUI HAlpaBJIEH).

Onnako peanm3anus JeATEIBHOCTHOTO TOAX0Ja B 00ydeHWH (U3UKE TEPEHOCUT AaKIEeHT ¢
JEMOHCTPALIMOHHOIO JKCIIEPUMEHTa Ha YydeHHueckuid. Hampumep, mo MexaHUKe HCCIIEJOBaHHUE
KMHEMaTUYEeCKUX 3aKOHOMEpPHOCTEW, 3aKOHOB JIMHAMUKHU, KOJI€OATENbHBIX JBH)KEHUN IEPEHECEHO B
YYEHHUYECKUH HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopynoBanus. Ilpu u3ydeHun
AIIEKTPOJIMHAMUKH  JTabopaTopHOe 00OpyAOBaHHWE IMO3BOJISIET HCCIENOBaTh HE TOJBKO 3aKOHBI
MOCTOSIHHOTO TOKa, HO C HMCIIOJIb30BaHHEM KOMITBIOTEPHOTO OCIMIUIOrpada mo3BoJsieT MpoHadIoaaTh U
UCCIIEIOBATh JJIEKTPUYECKUE IIeMH TEePEMEHHOr0 TOoKa, OJIOK JUOJOB TO3BOJSET HCCIIEeI0BaTh
BOJIbTAMIIEPHbIE XapaKTepUCTUKU 1uoa. [Tpu u3ydenun ontuku nabopatopHoe 000py10BaHKE MTO3BOJISET
U3YYUTh 3aKOHbl T'€OMETPUYECKON ONTUKHU (IIPEeIOMJIEHHE CBeTa B MOJYHWIMHAPE U IMOJIy4eHHE
n300pakeHusl B JIMH3aX) U NPOHAOIIONAaTh OCHOBHBIEC SBJICHHS BOJHOBOM ONTHKH (MHTephEpEeHIUS U
MOJISIpU3AITHs ), UCCIIEIOBATh Tudpakiuio cBeTa (AudpakinoHHas PEIICTKA).

B cooTBercTBHM € mMpeIMETHBIMH pe3yibTaTaMu 0O0yueHHs (uU3MKe 00OpyIOBaHME U YUEHHYECKUX
ONBITOB 00ECHeYnBaeT MPOBEACHHE CIEAYIOIUMX TUIIOB paboOT, CrpyNIHPOBAHHBIX IO BHJAM



JESATENIbHOCTH, HE3aBUCUMO OT UX TEMaTHYECKON IPUHAJIEKHOCTH:

1. IIpoBeaeHne mpsAMbIX HM3MEPEHHUH (PU3MUYECKUX BEIMYMH (M3MEpEHHE Macchl, 00beMa >KUAKOCTH,
TeMIIepaTypbl KHUJIKOCTH, CUJIbI, CUIIbI TOKA, HAMIPSDKEHUS) C UCIOIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX
npuOOpOB.

2. TlpoBepka 3alaHHBIX MPEANOIOKEHUN (IIpsMble H3MEpeHUs (PU3MUECKUX BEIUYMH U CpPaBHEHUE
3a/laHHBIX COOTHOLIEHMH MexJ1y HuMu). Hampumep: mnpoBepka ycioBuUl IUIaBaHUS TeJ, YCJIOBHUMH
paBHOBEeCHsI pblyara U OJIOKOB, 3aKOHOMEPHOCTEH IOCII€A0BATENBHOIO U MapauIeIbHOTO COEAMHEHUS
IIPOBOJAHMKOB U T.J.

3. Pacuer 1o nojy4eHHbIM pe3yibTaTaM MpsIMbIX H3MEPEHUH 3aBUCUMOTr0 OT HUX IapameTpa (B OCHOBHOM
1IKoJie) U KocBeHHbie u3Mepenus (B 10 - 11 kinaccax). Hanpumep: yckopeHnue Tena npu paBHOYCKOPEHHOM
JBYO)KEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHHs], )KECTKOCTh NMPYXKHUHbI, KO3()OULMEHT TPEeHHs CKOJIbKEHUS,
MeXaHU4ecKasi paboTa U MOUIHOCTb U T.1.

4. HabmroneHue siBIIEHUI U IOCTAaHOBKA OIBITOB (HA KAUECTBEHHOM YPOBHE) 110 00OHAPYKEHUIO (PaKTOPOB,
BIIMSIIOIIMX HAa NPOTEKAHHWE JAHHBIX fBJICHUN. Hampumep: nmpsMOJMHENHOE PacrnpOCTpPaHEHUE CBETA,
JHCIIEPCUS CBETA; U3YUYEHHUE CBOMCTB N300paykeHMsI B INIOCKOM 3€pKajie U T.II.

5. UccnenoBanue 3aBUCUMOCTH OJTHOM (PU3NUECKOM BEIMYMHBI OT APYro C MPEACTaBIEHUEM PE3YIILTATOB
B Bujae rpadpuka M pacuera MCKOMOro napamerpa. Hampumep: 3aBHCHMOCTHM IYTH PaBHOMEPHO
JBUKYLIETOCsl Teda OT BPEMEHM JBUKEHHS TE€JNa; CUJIbl TPEHHUS CKOJBKEHUS OT CUJIbl HOPMAaJIbHOTO
JIaBJICHUs, KauecTBa OOpabOTKM IMOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHMsI OT IUIOLIaIu
CONPUKOCHOBEHMSI TEJI; CHJIBI YIPYTOCTH OT YAJMHEHUS NMPYKUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00beMa
HOTPYKEHHOM YacTH Teja ¥ OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT IITyOUHBI,
Ha KOTOPYIO MTOTPYXKEHO TENO U T.1.

JlaGopaTtopHoe 000pynoBaHHE OOECIEUMBAET CAMOCTOSATENBHBIM YUEHHUUECKUIH 3KCIIEPUMEHT, KOTOPBIH
MOYET UMETh pa3ndHble HOPMBI: (HPOHTAIBHBINA SKCIIEPUMEHT ((hPOHTAIBHBIE ONBITH M Ja0OpaTOPHEIE
paboThl), pabOTHl MPaKTHUKyMa, y4yeOHO-UCCIIEAOBATENbCKUE PAOOThl U MPOEKThl SKCIEPUMEHTAIBLHOIO
xapakrepa. IIpy 3TOM HOpPMAaTHBHO-0053aTEIbHBIM BHE 3aBUCHMOCTH OT YPOBHS H3y4€HUS (PU3UKU
(6a30BbIil WK yriyONIeHHbI) U 00pa30BaTENbHON MPOrpaMMbl (OCHOBHAS MITU CPEIHSIS LIKOJIA) SBISETCS
GpoHTaNbHBIN 3KcrepUMEHT. VIMEHHO mocpeacTBOM (POHTAIBHOIO HSKCHEPUMEHTa JOCTUTAOTCS
IpEIMETHBIE pPE3ylbTaThl HKCHEPUMEHTATBHOTO XapakTepa, a YydJalluMHCS OCBaMBalOTCA CHOCOOBI
JENCTBUI, COOTBETCTBYIOLIME YKa3aHHBIM BbIIE MATH TuUnaM paloT. JlabopaTopHblii HpPaKTHKYyM
1esecoo0pas3eH TOJIbKO NMPH YIIyOJeHHOM YpOBHE M3yUeHHUs PEIMETa.

OnTumManbHBIM U1 JOCTHMKEHHMS 1iesied MpoBedeHUs (POHTAIbHOIO SKCIIEPUMEHTA  SIBIISIETCS
npejcTaBieHue Ja0opaTOpHOro OOOpYJAOBAaHUS M MaTepUANIOB B BHUJE TEMAaTHUECKUX KOMIIJIEKTOB IO
MeXaHHKE, MOJIEKYJIIPHOU (U3HKe, JIEKTPUUECTBY U onTUKe. Mcronb3oBaHne TEMAaTUYECKUX KOMIUIEKTOB
CHoCOOCTBYeT (POPMHUPOBAHUIO TAKOTO BaXXHEUIIETO yMEHUs, KaK MoJ00p ydyaluMHucs 000pyl1oBaHUs B
COOTBETCTBUHU C IIE€JIbI0O MCCIENI0BAaHUS U3 HM30BITOYHOM HOMEHKJIATYPhl MPEII0KEHHOTO KOMILIEKTA;
MO3BOJISIET MPOBOJUTH SKCIHEPUMEHTAIbHYI0 PabOTy Ha JIIOOOM 3Tale YpOKa; YMEHBIIAeT TPYJOBbIE
3aTpaThl yUYUTENS IPU MTOATOTOBKE K YpOKaM, MOCKOJIbKY HE TpeOyeTcsl NepeKOMIIOHOBKAa 000PYI0BaHUS B
COOTBETCTBUH C 3a/ladaMHi KOHKPETHOT'O YpOKa.

[Ipy nmaHUpOBaHMU NPAKTHUECKUX pPabOT BaXXKHO HMMETh B BHUAY, YTO IIPEIMETHBIE PE3YJIbTATHI
HKCIEPUMEHTAIBHOTO XapakTepa MOTYT OBIThb OCBOEHBI TOJBKO MPH ONTUMAIBHOM COYETAaHUH
KpaTKOBPEMEHHBIX (DPOHTATBHBIX OMBITOB M OJJHOYACOBBIX JAOOPATOPHBIX paboT.

Baxnoe 3HaueHne umeeT TOT (hakT, YTO B COCTaB (POHTAIBLHOIO 000PYIOBaHUS HAPSAY C aHAIOTOBBIMU
BXOJAT U 1U(pOBbIE cpeacTBa u3MepeHusi. K HUM OTHOCSTCS 3JIEKTPOHHBIM CEKYHIOMEp C AATYUKAMU,
3IIEKTPOHHBIE BECHI M AATYUKH IUPpoBOi TabopaTopun. Takum oOpa3oM, pu NpoBeieHUH GPOHTATIHLHOTO
HKCIIEPUMEHTAa B OCHOBHOHM IIKOJIE YYEHHMKH 3HAKOMATCS C AJIEKTPOHHBIMH CIIOCOOaMU HM3MEpPEHUN U
BBIYMCIICHUM.

bnox ob6opynoBaHus A ydeHUYECKUX padoT mo Gu3uke copMupoBaH Ha 0aze nepedHsi 000pyI0BaHuUs
JUI TIPOBEACHUST OCHOBHOT'O TOCYAApCTBEHHOrO 3K3aMeHa Mo ¢usuke. Vcnosnbp3zoBaHue mpubOOpoOB U
000py/I0BaHUs C €IUHBIMU JUIsI BCEX OOYYarOIIMXCs XapaKTepUCTUKaMU MO3BOJISIET CTaHIapTU3UPOBATh
IPOIEeTyphl BBIIOJIHEHHS SKCIIEPUMEHTAIBHBIX 3aJaHHi HA 3K3aMEeHE U 00eCleYUTh HA/IeKHYIO OLIEHKY
pe3yabTaTOB Ha OCHOBAHUU SKCIIEPTHOM MPOBEPKH OTBETOB OOydaromuxcs. [Ipu 3ToM ocHOBaHMEM M
BBIBOJIa O MPaBUWJIBHOCTH MPOBEACHUS JAHHOTO ONBITA SBJSIOTCS PE3YJbTaThl, OJIYyYEHHBIE yUAIIUMUCS
HOCPEICTBOM MPSAMBIX U3MEPEHUN 3aJAHHBIX (PU3MUECKUX BEIHUYUH.



Habop 1t mpoBeneHust OCHOBHOTO TOCYAAPCTBEHHOTO 3K3aMeHa 00ecreunBaeT pa3paboTKy HECKOIBKHUX
OJTHOTUITHBIX 33/I1aHUI TIPU UCTOJIH30BAHUU OJJMHAKOBOTO OOOPYIOBAHUS C Pa3HBIMU XapaKTEPUCTHKAMHU.
OTOT MOAX0[ 1eNIecO00pa3HO UCIIOIb30BaTh U NP NPOBEAECHUH (QPOHTAIBHBIX OIBITOB M JIAOOPATOPHBIX
pabot. Hanpumep, npu HpoBeIEHUH MCCIEIOBAHUS 3aBUCUMOCTH CHUJIBI TOKAa OT HAIPSDKEHHS MOXKHO
BBIJICJIUTh B KJIACCE IPYIIBI, KOTOPbIE Oy1yT MPOBOJUTH JAHHOE UCCIIEI0BAaHKE, UCIIOIb3Ys PE3UCTOPHI C
pa3HbIM COIIPOTUBIIEHHEM, U JaMIouKy. Ilo pe3ynbpraraM MOKHO CpaBHMTbH IOJTY4YEHHBIE 3aBUCHMOCTH,
oOCYIUTh TpaHMLbl BBINOJHEHHMs 3akoHa Owma A ydyacTKa LENM, ONPENeNUTb CONPOTHBIICHUS
PE3UCTOPOB.

Crnenyer OTMETUTh, YTO NPHU MPOBEACHUU (PPOHTAIBHBIX OMNBITOB U JAa0OPAaTOPHBIX pabOT B OCHOBHOM
mIKoJIe TpeOyeTcs 3amuch Pe3yIbTaTOB BCEX MPSMBIX U3MEPEHHH C y4eTOM aOCOJIIOTHON MOTrPEIIHOCTH.
31ech IpU UCIIOJIB30BaHUN TPAIULMOHHOIO 000py10BaHUs (MEH3YpOK, JMHAMOMETPOB, TEPMOMETPOB) U
CTPEJIOYHBIX aMIIEPMETPOB M BOJBTMETPOB AOCOIIOTHYIO MOTPEIIHOCTH IIENIECO00Pa3HO CBS3BIBATH C
LIEHOHM JiesieHust npubopa, a npu nepexoae K HU(POBBIM MHCTpYMEHTaM (LU(POBbIE BECHl U JaTUYUKH)
YYUTHh paboTaTh C OMUCAHUSAMH 3TUX MPUOOPOB, BBIJEISASA JaHHBIE 00 aOCOMIOTHON MOTrPEIIHOCTH, JTHO0
Ipe/laraTth 3Ha4eHUe MOrPELIHOCTH B TEKCTE 3aJaHUM.

[Ipu npoBeeHUM HCCIIEJOBAHUS 3aBUCHMOCTEH OJHOM (U3MYECKOM BEIMUYMHBI OT JPYrod ydamiuecs
JIOJDKHBI OCBOUTH ITOCTPOEHHE I'paMKOB € yKazaHHEM aOCOJIOTHBIX MMOTPELIHOCTEH, a MpHU MPOBEACHUU
paboT Ha MPOBEPKY MPEIIIOJIIOKEHUN - YMETh CPaBHUBATh 3HAYEHUS JBYX MPAMbBIX U3MEPEHUN C yUeTOM
a0COJIIOTHOW MOTPEHIHOCTH (HampuMmep, IyTeM CpaBHEHHsS MHTEPBAJIOB IOJYYEHHBIX 3HAYeHUH Ha
4rcaoBoit ocu). [IpoBenenne n3mepeHuii u uccienoBannii B kypee ¢pusuku 10 - 11 kiraccoB TOMONMHAIOTCS
UCIOJIb30BAHUEM OTHOCHUTENIBHBIX IOTPELIHOCTEeH, Yydaluecss JOJDKHbI HAy4YMTbCS PpacCUUTHIBAThH
OTHOCHUTEJIbHBIE MOTPEIIHOCTH B MPOCTEMIINX CIIy4asX HpSAMbIX U3MEPEHUM M CpaBHUBATh TOYHOCTh
pas3INYHbIX U3MEPEHUI.

OO0paraeM BHIMaHUE, YTO OLIEHUBAHKE JTA00OPATOPHBIX pabOT TOJKHO 0a3MPOBATHCS, KaK M B KPUTEPHUAX
OLIEHUBaHMs 3KcrepuMeHTalbHbIX 3aganuil KM OI'D, He Ha npaBUiIbHOCTH OGOPMIIEHHUS OTYETa O
paboTe, a Ha MPaBUILHOCTU AEUCTBUM 10 COOPY YCTaHOBKHM, IIPOBEJICHUIO ONBITOB, CHATHUIO MOKAa3aHUM
pUOOPOB.

OcHamienue s u3y4yeHuss OWOJIOTMHM MPEICTABIEHO KOMIUJIEKTAaMHU JIEMOHCTPALMOHHBIX BIIAXKHBIX
npenaparoB, repOapueB M KOJUIEKIMH IO pa3HbIM TeMaM Kypca OHOJOrMM, a Takxke LU(ppOBOi
naboparopuel JUIsl IpOBEAEHMs NMpakTHUueckux pador. Kpome Toro, mpu n3ydeHHMH OHUOJIOTMH MOXKET
UCIOJIb30BaTh LU(poBas 1abopaTtopus Mo OMONOTUH (KaK JTOMOJHUTEIbHBIN 3J1EMEHT AJIs YIIIyOJIeHHOTO
W3Yy4YEeHUs Kypca).

B yyeOHOM mporecce ydarmecs J0MKHbI TOTyYUTh BO3MOXKHOCTh YyBCTBEHHOI'O BOCHIPUSATHUS U3Y4aeMbIX
ABJIeHUN U 00beKkTOB. OJTHAKO H3ydaeMble SIBJIEHUS U OOBEKTHI HE BCETJIa MOTYT OBITh HEIIOCPEICTBEHHO
BOCIIPOM3BEICHBI WJIM TIOKa3aHbl B yueOHOM MoMelleHnu. B 3Tom ciyyae yueOHOe 00OpyJ0BaHUE JaeT
BO3MOXXHOCTh MX BOCIPOM3BECTH OMOCPENIOBAHO, YEPEe3 KOJUIEKIUIO, TepOapHBIi JTUCT, MUKpOIpemnapar,
MO/IeJb, BUI€O(parMeHT U T.11.

Brnaxnsle npenaparbl NpeAcTaBisioT co00M HaTypalbHblE OOBEKTHl, CMOHTUPOBAHHBIE HA CTEKJISIHHOM
IUIACTUHKE U OINYyIIEHHblE B CTEKISHHBIM LWIMHAP C KOHCEPBHUPYIOUIEH JKUIKOCTBIO, JHOO
IIPEJICTaBICHHbIE B IUIACTHKE. 3/1€Ch MpeJlararoTcsl TOTajJbHbIE IpenapaThl, MO3BOJSIOLUINE U3y4aTh
BHEIIIHEE CTPOSHHE OpraHu3Ma Win ero yacti, (Harpumep: "Kopenb 6060Boro pacteHus ¢ kiryoeHbKaMu'",
"T'amroka'); aHaTOMHYECKHe Mpernaparsl, IMpeJIHa3HAauYeHHbIe A HM3yYEHUS BHYTPEHHErO CTPOCHHS
OpraHu3Ma WM ero opraHoB (Hampumep: "BuyTpenHee ctpoenue mnarymku", "BHyTpeHHee cTpoeHue
nTuipl"); OMONOrHMYecKHe Mpenaparbl, AAOIIMe TpEeACTaBIeHHE O CTaAuiX pa3BUTHUS OpraHu3Ma
(manpumep: "Pa3zButue koctucToii peiObl”, "PasButne kypuisl"). BiaxHble mpenapaTtsl HCIIOIB3YIOTCS KakK
pa3gaTo4yHbI MaTepuai B MPOLEcce AEMOHCTpPAllUU MPH U3y4YE€HUU HOBOI'O MaTepHalia WM B Mpolecce
BBITTOJIHEHUSI TPAKTUYECKUX 3aaHuH, pa3paOOTaHHbBIX Ha X OCHOBE.

['epbapun - coOpaHHe NpPECCOBAaHHBIX, 3aCYIICHHBIX PACTEHHUN WM HMX 4YacTel MOMOralT HU3ydaTh
pacTeHue B KaOMHETE U y3HaBaTh €ro B IPUPO/IE, a repOapu3anus - Hanbosee MpocToi crocod coxpaHeHus
pacTEeHUN M MX 4YacTed B TEUEHHE JUINTEIBHOIO BPEMEHHU. B mepedHe npesiaraercs CHCTeMaTHYEeCKUI
repbapuii (Hampumep, "OCHOBHBIE TpyHmbl pacTeHuil") u repbapuii mo oOmiel O6uosoruu (KOTOPHIH
HO3BOJISIET MPOMUTFOCTPUPOBATH U3MEHUMBOCTh, HCKYCCTBEHHBIN OTOOD, CHCTEMAaTUYECKHE KaTeropuu U
BUA000pa30BaHUE, JAMBEPreHIMs W KOHBEPreHIMs, TOMOJOIMYHBbIE M AaHAJIOTUYHBIE OPIaHBbI,
pYAMMEHTapHbIe OpraHsl, apoMop($o3, uauoagantanys GeHOTUN U reHOTHII, MOJIUIUIONANS, OTAAlIEeHHAs



ruOpuau3anysi, B3aHMMOJCHCTBHE pAacTEHUH C aOMOTHYECKUMHU (aKTOpaMu Cpeibl, B3aUMOJeHcTBUE
pacteHuii ¢ OuornyeckuMm (axkropamu cpensl). ['epOapHbIi MaTepuall HCIOJB3YIOT KaK pa3aTOuHBIN
MaTepuan A AEMOHCTPALlUU H3Y4aeMbIX OOBEKTOB, ISl BBINOJHEHHS MPAKTUUYECKUX 3aJlaHuil mIpu
3aKpeIUIeHUN MaTepualia WM IMarHOCTUKY y4eOHBIX pe3yabTaToB.

Taxxe mpencTaBieHbl KOJUIEKIIUU - HA0OPHI IPEIMETOB MM BEUIECTB, MOI00PAaHHBIX O OMPE/EIEHHBIM
npu3HakaM. OObeKTaMH MX MOTYT OBITh PACIpaBlICHHBIC M 3aCyIICHHBIE HACEKOMBIE, paKooOpasHbIe,
PaKOBUHBI MOJLITIOCKOB, OTJEJIbHBIC YaCTH CKEJIETOB KUBOTHBIX. B KOJUIEKIMSIX COYETAIOT HATYpalbHBIC
00BEKTHI C UX N300pakeHHEM B BUJI€ PUCYHKOB WM MYJBDKel - umutauuii. [IpemioxkenHpie B nepedHe
Mop(hooruuecKkue KOJUICKIIUU JAar0T MPEJCTaBICHHE O BHEIIHEM CTPOECHUU OpPraHOB WM MX YacTew,
MO3BOJISIIOT MPOBOAMTH CPAaBHEHUSI OOBEKTOB, BBISICHATH MX OOIIME YEPTHI M YEPThI pa3ianuus (Harpumep:
"[IpencraBuTenn OTPSAIOB HACEKOMBIX" M 1p.); 0OIIEOHMOIOTHYECKUE KOJUIEKIIMH IO3BOJISIIOT BBISICHATH
B3aUMOCBSI3M B OpPraHMYECKOM MHpE, paccMaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIECKUBATH
oOmiebuonornueckue 3aKoHoMepHocTu (Hampumep: "[Ipumepbl 3alUTHBIX MPUCIOCOOTCHUM Y
HacekoMmbIx"). Komnekiun, kak u repdapuu, HCHOIB3YIOT KaK Pa3IaTOYHBIN MaTepua il AEMOHCTPALUU
U3Yy4aeMbIX OOBEKTOB, ISl BBIMOJIHEHUS MPAKTUYECKUX 3aJaHUi MpU 3aKperyieHuH MaTepuana HiId
JMAarHOCTUKHU YI€OHBIX PE3YyIbTAaTOB.

O3HaKOMJICHHE yYaIIUXCS ¢ MUKPOCKOMMUYECKUM CTPOCHUEM YKUBBIX OPTaHU3MOB - OJJHA U3 TJIaBHEUIINX
3aJa4 HayKH, MO3BOJISIONINX MTOIBECTH IIKOJIBHUKOB K TIOHUMAHUIO €JMHCTBA OpraHndyeckoro mupa. Jlms
npoBeaeHUs 1a00paTOpHBIX paboT B HUQPPOBYIO 1a00paTOPUIO BKIIOYEH MHUKPOCKOI, & B KOMILIEKTE
nocynsl M1 000pyIOBaHMS OOINEro Ha3HAYEHUS MMEIOTCS HEOOXOIMMOE OCHAIICHUE Ui TPOBEICHHS
71a00paTOPHBIX padoT.

[udposas maboparopusi BKIOYaeT HAOOp IS M3TOTOBJICHUS MHKpompenapaToB. CBexue mpemnaparbl
W3TOTaBIMBAIOT JJII HEMEIJICHHOTO paccMoTpeHus. K HUM OTHOCATCA KHIKOCTHBIE (OOBEKTHI OOBIYHO
MOMEIIAIOTCS B BOJY, @ MpEraparbl COXPAHSIOTCS B TEUCHHWE HECKOJIBKHMX [HEH), cyxue (Hampumep,
YacTUIly NTUYBErO Iepa, MPOCTO TMOJOXKUTh HAa MPEAMETHOE CTEKIO M MHUKPOCKOIHUPOBATH), KUBBIC
npenapatsl (Ma3kd - Kaluld OKUJIKOCTH, HalpuMep KpOBH) M BHUTAJbHBIE NpenapaThl (KOTOpPHIE
UCIIONB3YIOTCS U1 U3YUYEHHUS MAJIOKJIETOYHBIX OOBEKTOB (MPOCTEUIINX, KOJOHUN BOAOpPOCIEH), IS
HaOmoneHus: JBwxkeHus (Tydenvku, ameObl). I[lpuroroBneHune MHKpoIpenapaTa BblpadaTbIBaeT Y
y4allerocsi HaBbIKM CaMOCTOSITEIbHOM pPa0OThl, aKTUBU3UPYET WX IO3HABATEIBHYIO JEATEIBbHOCTh U
3HAKOMHMT C TEXHUKOM M METOAMKON Hay4dHOro uccienoBaHus. B nudpoByro y1abopaTopuio BKIIIOUYEH
TaKkke W HabOp MMKpONpenapaToB, KOTOPBIA COAEPKUT IOCTOSHHBIE IpenapaTbl, IOJroe Bpems
COXPaHSIONINECS B TIPUTOTHOM JUISI MUKPOCKOIIMPOBAHUS BHIE.

Crnenyer OTMETHTb, YTO HApsly C HUCIOJIb30BAaHMEM IEPEUMCIIEHHOTO BbIIIE Y4EeOHOro 000pyHOBaHMS
BOXHYIO POJIb B M3yYCHHH OWOJIOTMM WTPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIyJYacB
TOJIBKO OHU MOTYT 00€CHEeYNUTh HAaUOOJIBIIYI0 KOHKPETHOCTh U TMOJIHOTY 3HAHMM YYaliuxcsi, HOMOTaloT
(GOpMHPOBAHNIO Y HHUX MPABUIBHBIX OMOJOTHYECKUX 3HaHWH. K TakuM >KMBBIM OOBEKTaM OTHOCST
pacTeHusl, )KUBOTHBIE )KUBOTO YTOJIKa, akBapuyMma, TeppapuyMa. DPQPeKTUBHBIM CPEICTBOM 3HAKOMCTBA C
NPUPOIHBIME O0BEKTAMH SBIISFOTCS SKCKYPCHH B OMOJIOTHYECKHE M KPaeBeTIECKHE My3€eH, OOTaHMUECKHUE
caJibl, 300MapKH U OKPY’KAIOIIKE KOy €CTECTBEHHbIE U HCKYCCTBEHHBIE IPUPOIHbIE COOOIIECTRA.
TpagunnoHHbIE OHOJOTHYECKHUE MYISDKH M MOJETH B HACTOSIIEE BpEMs YCIIEITHO 3aMEHSIOTCS
UGPOBBIMU  00pa3oBaTENbHBIMM  pecypcamMu: Buieo(pparMeHTaMH, aHUMalueil, BUPTyaJbHBIMHU
nabopatopusmu. [ludpoBsie oOpa3oBaTeabHBIE pPEeCypchl HE MOTYT CTaTh TOJHOIIEHHOW 3aMEHOMU
peasbHBIX NMPHUPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH MO3HAKOMUTHCS C 0OoJjiee IMPOKUM KPYrom
00BEKTOB, CO3/IAIOT MPEANOCHUIKH JUIsl UHTEHCU(UKALUKU 00pa30BaTeIbHOrO Mpoliecca U 00eceuynBaoT
HEe3aMeJUITMTEIbHYI0 OOpaTHYIO CBA3b, KOMIIBIOTEPHYIO BH3YyalM3allli0 MH(POPMALMU, aBTOMATH3AIHIO
yrpaBieHUs] y4eOHOH 1eATeIbHOCThIO U KOHTPOJIb €€ Pe3yIbTaToB.

OcHarenue 171 U3y4eHus: XMMHUH [IPEJCTaBICHO B BUJIE JEMOHCTPAIIMOHHOTO 000PY/10BaHMs, KOMILJIEKTa
XUMHYECKHX pPEAaKTHMBOB C HEOOXOAUMBIM OOOpyJOBaHHMEM U3 OOIIEro KOMIUIEKTa TOCYIbl H
000pyIOBaHUS JUIsI YUEHUYECKUX OIBITOB M KOMIUIEKTa KojuleKuuid. Kpome Toro, mpu u3ydyeHUH XUMUHU
UCIIONIb3YETCsl O0IIasi il €CTECTBEHHO-HAyYyHOro IMKiIa HudpoBas jaboparopus, a Takxke Ludpoas
JabopaTopus MO0 XUMHUH (KaK JOTIOJIHUTEIbHBIN 3JIEMEHT JUISl YIITYOJIEHHOTO H3yYeHUS XUMUN ).
JIeMOHCTpaIIMOHHBIN IKCIIEPUMEHT SBJISETCS BaKHOW YacThI0 OOyUEHUS] XUMHUU. 3/1eCh BaKHO ITOMHHTb,
YTO TPU €ro MPOBEACHUH 00S3aTEILHO TOJKHBI OBITH COOTIOICHBI BCE HEOOXOIUMBIE ATAIIbI:

MOCTaBKa LIeJM SKCIIEPUMEHTAa,



OIMKUCaHUC HGOGXOI[I/IMOFO JJI1A €O BBIITIOJIHCHUA 060py1[013aH1/1;1 " PCaKTHUBOB,

IUIAaHUPOBAHUE MOPsAKa IIPOBEICHNUS,

OINHCaHHUE UCXO/HBIX BELECTB,

IIPOTHO3UPOBAHUE 0’KMIAEMBIX B PEAKLIMOHHOW CMECU U3MEHEHHUN U PE3YJIbTAaTOB SKCIIEPUMEHTA,
OINKCaHNE U3MEHEHUH, POU3OIIEIINX C BEIIECTBAMH,

(GbopMyIMpPOBKa BBIBOJOB U3 SKCIICPUMEHTA,

CO3/l1aHHE PUCYHKA SKCIIEPUMEHTAIbHON YCTAHOBKU M COCTABJICHUE YPAaBHEHUS PEaKLUH.

B nponecce npoBeneHuss NJEMOHCTpalMi, ydalldecs OCBAaMBAIOT 3Tallbl IPOBEJEHUS OINbITA, IO3TOMY
HauOosee 3(Q(EKTUBHBIM SBIAETCS HE IPOCTOE OINUCAHME OIbITa YYMUTEIEM, a HCIOIb30BaHUE
IBpUCTHUECKOW Oecenpl. [Ipu peannzanuy Takoro cueHapus Jake HE OYCHb CIIOKHBIN OIMBIT 3aHUMAET
JIOBOJIBHO MHOTI'O BPEMEHH, HO CIIEZJIOBAaHHE €My I103BOJIAeT OO0ECHEeUYUTh MOHMMAHUE OOY4YaroIIMMUCS
[IPUEMOB HAyYHOTO MO3HAHUS U MCIOJIb30BAHUE UX YXKE B CAMOCTOSATEIBHOM JNEATEILHOCTH B IIpOLIECCe
y4EHHUYECKOro skcrepuMenTa. Ha HayanpHOM 3Tane m3ydeHus Xumuu (B 8 - 9 kilaccax) MMEHHO Takou
MOJIXO/ TO3BOJIIET JOCTHYh MAaKCHUMAaJbHONH A(PQPEKTUBHOCTH OT MPOBEIEHHUS JIaOOPATOPHBIX U
IPAaKTUYECKUX paboT, a Takke chopMUPOBATH Y YHALIUXCS OTBETCTBEHHOE OTHOLLIEHHUE K HKCIIEPUMEHTY.
[lpy oOlEHWBAaHMM YYEHUYECKUX NPAKTUYECKHX paboT 1enecoo0pa3sHO  YYHUTHIBATH  IOAXOJIBI,
UCMONB3YIOIIME B SK3aMEHAIMOHHBIX Marepuanax. Tak, B HacTosllee Bpems INpeasaraercs
SKCHICPUMCHTAJIIBHOC 3aJaHHuC, MPEAYyCMATpUBAIOIICC BI)I60p ABYX BCHICCTB U3 IIFATH NPCIAJIOKCHHBIX U
IPOBE/ICHUE C HUMM PEeaKLHi, OTpakalolMX XMMHUYECKHE CBOWCTBA yKa3aHHOI'O B YCIOBHM 3a/IaHUS
BemecTBa. OICHMBaHWE WAET HAa OCHOBAaHMHM OTYETa YYCHHWKA O TPOJCNaHHOW paboTe (ypaBHEHHS
peakumii, BBIBOJIbI O HAOIIOEHUAX) U HA OCHOBAHUU MPSIMOTO HAOJIIOJCHUS 3a JICHCTBUAMHU YUYEHUKA 110
IMPOBCACHUIO OIIBITOB. HpI/I O9TOM BBIACIIAOTCA 3Tallbl 0T60pa BCIICCTB M CMCIHIMBaHUA BCIICCTB B
COOTBETCTBUM C IIYHKTaMH MHCTPYKIMU K paboTe.

Baxnaenmmm HaIpaBJICHUEM KaK JEMOHCTPAIIMOHHOT'0O, TAK U YYHCHHUYCCKOT'O SKCIICPUMECHTA JOJIZKHO CTATh
UCIOJIb30BaHuE IM(PPOBOI J1a00paTOpUn, KOTOPAs O3BOJIIET OPraHU30BaTh XUMHUECKUI SKCIIEPUMEHT Ha
IPUHLMIIAAJIBHO HOBOM YPOBHE, IMEpPEHTH OT KaueCTBEHHOM OLICHKM HaO/I0aeMbIX SIBJICHUM K
CUCTEMHOMY aHaJM3y KOJMYECTBEHHbIX Xapakrepuctuk. Ilpu pabore ¢ npatunkamu w1uppoOBOi
naboparopun OOECreunBaeTCs aBTOMAaTHU3UPOBAHHBIN cOOp M 00pabdOTKa NaHHBIX, XOJ SKCIIEPUMEHTA
MOYET 0TOOpaxaTbcsi B BUJIE IpadMKOB WK MOKa3aHUH MPHOOPOB, a pe3yabTaThl SKCIIEPUMEHTOB MOTYT
COXPAHATHECA MJIIMTCIBHOC BPEM:. Haubonee AKTYAJIbHBIM  JIsI  XUMHH  ABJICTCA  IIEPEXOJ K
KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIH MO>KHO IIPOMJUIIOCTPUPOBATH CIEAYIOIIMMHU IPUMEPAMHU:
U3ydeHHe CTPOEHMs IUIaMEHH, onpenaeneHue pH B pasHBIX cpenax, ONpeleIeHue CKOPOCTH PEaKIuy,
W3YYEHHUE BIUSHUSA KOHLIIEHTPALMK U TEMIIEPATyphl HA CKOPOCTh PEaKLUU.

[Mudposast nabopaTopusi MO3BOJIAET peaM30BaTh MEXIPEIMETHBIE CBSI3U C APYTMMHU IpeAMETaMu
€CTECTBEHHO-HAYYHOTI'O IMKJIA, MOCKOJBbKY JAa€T BO3MOXKHOCTH BBINOJHATH MHTETPUPOBAHHBIC yueOHbIE
HCCIICAOBAaHUA 110 C€CTCCTBCHHBIM HAayKaM, IPHUMCEHATbL W OCBauMBAaTb OJJICMCHTBI CTAaTUCTHKU U
UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6
K Memoouueckum pekomenoayusim

MNPUMEPHBINA NEPEYEHH OBOPYJ1OBAHUSI,
PACXOJAHbBIX MATEPHAJIOB, CPEACTB OBYYEHHUA U
BOCIIUTAHUA JJIA CO3AJAHUA U OBECIIEYEHUA
OYHKIUAOHHUPOBAHUSA HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOM
HANIPABJEHHOCTEM "TOYKA POCTA" B
OBIIEOBPA3OBATEJBHbBIX OPI'" AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U



MAJIBIX I'OPOJAX

CTAHJAPTHBIH KOMILIEKT

Tabauya N 1

Haunmenosa
HUE
obopynoBaH
us

Kparkue npuMepHbIe TEXHUYECKUE
XapaKTEPUCTUKU

KomunuectBo
€IUHUIL UIT

obmeobpaszoBaren

bHBIX

OpraHu3aluii, He

SABJIAOIINXCA

MaJIOKOMIIJICKTHBI

MH, €JI. U3M.

KonnuecTtBo enunamnil
TS
00111600pa30BaTEIbHBIX|
OpraHH3alni,
SIBJISTIOILIMX CST
MAaJIOKOMIUIEKTHBIMH,
ell. U3M.

ECTGCTBGHHO-H&Y‘IHaﬂ HaITpaBJICHHOCTb

XpaHEHUs paCTBOPOB PEAKTHBOB

Ha6op npubopok (ITX-14, TTX-16)

1. O61iee obopynoBanue (pusuka, Xumus, GUOTOTHS)
1.1. [{udpposas [[ludppoBoit naTuuk 3 mT. 2 1wrT.
1abopaTopu PIIEKTPOIIPOBOIHOCTH
51 [{u¢pposoit naruuk pH
yueHnuecka [[{uppoBoii JaTYMK MOI0KEHUS
g (pusuka, [[{udpoBoii qaTunk Temneparypbl
XUMUS, [udpoBoii faTynK aOCOIFOTHOTO
OuoJioTHs) |[TaBJICHUS
[{ndpoBoii ocirumiorpaduyeckuii
MaTYnK
Beckol anexkTponnbie yue6usie 200 r
Mukpockort: TuppoBON UITH
ONTUYECKUH ¢ yBennueHneM ot 80 X
HaGop my1st u3rotoBieHus
MUKpOIpenapaToB
Muxkponpenapatsl (Habop)
CoeauHUTENBHBIE TPOBOAA,
MporpaMMHOE oOecrieueHue,
METOINYECKUE YKA3aHUS
KOMIUIEKT COITYTCTBYIOIINX AJIEMEHTOB
IS OTIBITOB IO MEXaHHKe
KOMIUIEKT COITYTCTBYIOIINX AJIEMEHTOB
IS OTIBITOB TI0 MOJIEKYJISIpHOW (pU3HKe
KOMIUIEKT COITYTCTBYIOIINX AJIEMEHTOB
IUISL OTIBITOB TIO AJIEKTPOANHAMUKE
KOMIUIEKT COITYTCTBYIOIINX AJIEMEHTOB
UIs1 OTIBITOB 1O ONITHKE
1.2. Kommiext [ITaTuB 1abopaTOpHBIA XUMHUUECKUNA (3 HIT. 2 IIT.
nocynsl 1 [HaGop yamek [lerpu
00opynoBaH [Habop HHCTpYMEHTOB
WSt JUTST MpenapoBaIbHBIX
yaeHndecku Jloxka [uis CKUTaHUs BEUIECTB
x onbIToB  [CTymka (hapopoBasi C MeCTUKOM
(pusmka, |HabGop GaHOK AJist XpaHEHUS TBEPIABIX
XUMUS, peakTuBoB (30 - 50 mn)
ouosorusi). [HaGop ckistHOK ((p1akoHOB) JTst




[TpuGop 11 OTydeHUs Ta30B
CriupToBKa

[ 'oprouee 11 CIUPTOBOK
dunbTpoBanbHas Oymara (50 mT.)
Kosi6a koHnueckas

[Taouka cTekisiHHAs (C Pe3UHOBBIM
HAaKOHEYHHUKOM)

Yareuka J1si BRITApUBAHHUSI
(BBITIApHUTETHHAS YalleuKa)
MepHbIi TUIHHIP (TTTACTHKOBBIN)
BopoHka cTekisiHHas (Maast)
Crakan crexassHabIN (100 M)
["a300TBO/IHAS TPYOKa

bOJIOI' A

KOMIUIEKT [Ha3Ha4YeHME: JEMOHCTPALIMOHHOE,
BIQKHBIX  [MaTepuaj KOHTEHHepa: IUIacTHK,
[IpEernapaToB [F€pMETHYHAs KPBILIKA: HAJIUUUE,
NIeMOHCTpaIl [KpeIIeHHE SKCIIOHATA: HalIu4Ke,
MOHHBII KOHCEPBHPYIOIIIEE BELIECTBO: HAJTMYUE,
Hak/IelKa C HAMMEHOBAaHHEM: HAJIMYHE.
He meHee 10 mpenapatoB u3
[IPUBEJCHHOTO0 HUXKE CIIMCKA:
Braxxusrii npemnapar "be33yoka"
Biaxusiii npenapat "["agroka”
Bnaxublil npenapat "BHyTpeHHee
CTpoeHHEe OPIOXOHOIOro MOJIITIOCKA"
Bnaxublil npenapar "BHyTpeHHee
CTPOEHHUE KPbICHI"

Bnaxublil npenapat "BHyTpeHHee
CTpOEHHE JIATYIIKH"

Bnaxuslil npenapat "BHyTpeHHee
CTPOEHHE NTULIBI"

Bnaxubil npenapar "BHyTpeHHee
CTpoeHue prIob"

Bnaxuslii npenapar "Kapacp"
Bnaxubiil npenapar "Kopens
0060BOr0 pacTeHus ¢ KiryoeHbKamMu'"
Bnaxusiil npenapar "Kpeserka"
BiaxxHbril npenapar "Hepenpa"
Bnaxusiil npenapar "Pa3zsurue
KOCTUCTOMN pbIOBI"

Bnaxusiil npenapar "Pa3zsurue
KypuIbl"

Braxxusiii npenapat "Crudomenysa”
BiaxxHsbiil npenapat "Tputon"
Bnaxubiil npenapar "Yepenaxa
OosoTHas"

Bnaxusiil npenapar "Yx"
BiraxxHblil npenapar "Amepuna”

1 mrr.

1 mrr.

2.2.

Kommnekt [HasHaueHue: 1eMOHCTPAIIMOHHOE,
repOapueB [0CHOBA JJIS KPEIUICHUS: repOapHbIit
TEMOHCTpAII [TUCT,

MOHHBIN CIIFICOK DKCIIOHATOB: HAJTMYNE

He MeHee 8 repOapueB u3

1 mrr.

1 mrr.




[PUBEJICHHOTO HIKE CITUCKA!
HaznaueHue: 1eMOHCTpPAI[MOHHOE,
OCHOBA JJIs1 KPEIUICHHUS: TepOapHbIi
ITHCT,

CIMCOK AKCIIOHATOB: HAJIMUNeE

He MeHee § repOapueB U3
MPUBEJICHHOTO HUXKE CITHCKA:
["epOapwuii "JlepeBbs U KycTapHUKH"
["epOapuii "lukopacrymue pacteHus"
['epOapuii "KopmoBbie pactenus"
["epOapuii "KynpTypHBbIe pacTeHus"
['epOapuii "JlekapcTBeHHBIC pacTeHUS"
["epOapuii "MenoHnocHble pacTeHus"
["epOapwuii "Mopdosorus pacreHuit"
["epOapuii "OCHOBHBIE TPYIIIBI
pacTeHuit"”

["'epbapuii "PacturenbHble
cooOmecTsa”

["epOapuii "CenbCKOX035HCTBEHHbBIE
pacteHus"

["epOapuii "SAnoButsie pacteHus"
["'epbapuii K Kypcy OCHOB 1O OOIIei
Oouronorun

2.3.

KomMruiext
KOJIICKIINI
ITEMOHCTpAIT
MOHHBIN (110
[Pa3HBIM
TeMaM Kypca
OHOTIOTHN)

HaznaueHue: 1eMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETUJICHUS: HAJTMYHeE,
HAKJICIKM C HAMMEHOBAaHUEM: HAIINYHE
He MeHee 10 KoJuteKuuii u3
[IPUBEICHHOTO HUXKE CIIUCKA:
Konnexkuus "["lonocemMenHbie pacTeHUS"
Komnekuus "Oburarenn MOpCcKoOro
}IHa"

Konnekuus "[laneonronornyeckas”
Konnekuus "llpencraButenu oTpsaos
HACEKOMBIX" KOJMYECTBO HACEKOMBIX:
He MeHee 4

Komnexkuus "[IpuMepsl 3aluTHBIX
[PUCIIOCOO0TIEHUN Y HACEKOMBIX"
Komnexnus "[IpucnocoburenbHble
M3MEHEHHUS B KOHEUHOCTSIX
HAaCEKOMBbIX "

Komtexnus "Pa3zButie HaCEKOMBIX C
HEIOJHBIM [TPEBPALLIEHUEM "
Komtexnus "Pa3Butie HaCEKOMBIX C
[IOJIHBIM ITPEBPALLIEHUEM "

Komnexnus "Pa3surue nimenuns"
Komnnekuus "Pa3zButue 6abouku”
Komexmus "PakoBHHBI MOIIIIFOCKOB"
Konnekuus "CemeiictBa 6abouex"
Komneknus "CemeicTBa )XyKoB"
Komnexnus "Cemena u mioasr"
Komneknusa "@opma COXpaHHOCTH
MICKOIIA€MBbIX PACTEHUH U )KMBOTHBIX"
Habop maneoHTOIOTHYECKUX HaX0I0K

"[IpoucxoxaeHue yeaoBeka'

1 mr.

1 .




[komuecTBo Mosieneii: He MeHee 14

3. XNUMU A

3.1. /lemoHcTpan|CocTaB KOMIUIEKTA: 1 wr. 1 .
HOHHOE CTonuk nonneMHbBI Ha3zHaueHue:
000pyoBaH [cOOpKa y4eOHBIX YCTAHOBOK,
v pasMep cTosiemHuIbl: He MmeHee 200 *

200 MM, MIaBHBIN ITOBEM C IIOMOIIBIO
BHUHTA: HATUYUE

[[ITaTuB 1EMOHCTPALMOHHBII
xumuueckuii: Haznauenue:
eMOHCTpanus MpruOOPOB U YCTAHOBOK,
01opa, CTEP>KHU, JIAKU, My(THI,
KOJIbLIA: HAJIMYHE,

BO3MO>KHOCTh 3aKPEIUICHHUS SJIEMEHTOB
Ha Pa3JIMYHON BBICOTE: HAJTUYUE
Amrapar Juisi IPOBEICHUSI XUMUYECKUX|
peaxkumii: HazHauenue: neMoHCTpanus
XUMHUECKUX PeaKIInid,

[OTJIOTHTENb MAPOB M T'a30B: HAINYHE,
MaTepuai KOJIObI: CTEKIIO

Hab6op 11 anexTpoiamn3a
ImeMOHCTpaloHHbIH: HazHaueHue:
M3ydeHHE 3aKOHOB AJIEKTPOJIH3a,
cOOpKa MOJIENIH aKKyMYJISITOPa,
eMKOCTh: HaJIMIHE,

PIIEKTPO/IbI: HATNYHE

KOMIUIEKT MEpHBIX KOJIO MaJioro
o0wema: Haznauenue:
TeMOHCTPAIIMOHHBIE OTIBITHI,

00beM k0110: oT 100 M 7o 2000 mut,
KOJIMYECTBO K0JI0: He MeHee 10 miT.,
MaTepHal Kojo: CTEKIIO0

Hab6op ¢uiakonos (250 - 300 mut quis
XpaHEHUsI PACTBOPOB PEAKTHUBOB).
HasnaueHue: xpaHeHHE PacTBOPOB
[PEaKTHUBOB,

KOJIMUYECTBO (py1akoHOB: HEe MeHee 10
[IT.,

MaTepuai (JIaKOHOB: CTEKJIO

MpoOKa: HATHIue

[TpuGOp [T OTIBITOB TIO XHUMHH C
PIIEKTPUYECKHM TOKOM
(J1abopaTOPHBIIA)

[TpuGop 11 MILTIOCTPAIIMK 3aKOHA
COXpaHEHHsI MACCHI BEIIECTB: COCY/T
Ulanonpra: HaIM4Me,

poOKa: HalIu4ue,

THUI IprOOpa: IEMOHCTPAIIMOHHBIN
JlenutenbHas BopoHka: HazHaueHue:
paszeneHue AByX KHUIKOCTEH 1O
[JIOTHOCTH,

MaTepHrall BODOHKHU: CTEKIIO

Y cTaHOBKa 715l IEPErOHKU BELIECTB:
Ha3naueHue: 1eMOHCTpAIHs OUUCTKH




BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOIMIIbHUK IS
OXJIKICHUS, AJUTOHXK, ITPOOKa:
HaJIN9HE,

ITMHA YCTaHOBKU: HE MeHee 550 Mmm
[TpuGop I OTyYSHHS Ta30B:
HA3HAYCHIE: TIOJyYECHUE Fa30B B MAJIBIX
KOJINYECTBAX,

COCTaB KOMIUJICKTA: HE MeHee 6
MPEIMETOB

baHs KOMOMHUpPOBaHHAs
imabopaTopHasi: bans BojsiHast:
HATMYUE, KOJIbI[a CMCHHBIE C
OTBEPCTUSIMHU PA3HOTO JTHAMETpA:
HaTH4ue,

[UIMTKA YJICKTPUYCCKAs: HATNIHE
dapdopoBasi CTyIKa ¢ IECTUKOM:
Hasnauenue: i pa3MenbueHUs
KPYIHBIX (ppakiuii BEIeCTB U
[IPUTOTOBJICHHS TOPOILIKOBBIX CMecei
KommiekT repmomerpos (0 - 100 C; O -
360 C)

3.2.

Komriiekt
XUMHUYECKUX
[PEaKTUBOB

CocTaB KOMILJICKTA:

Ha6op "Kucnotsl" (a30THas1, cepHasi,
cossiHast, opTodocdopHas)

HaGop "I'napokcuas" (ruapoKcus
Oapusi, TUIPOKCH] KAJTHSI, THIPOKCH]T
KabIUsl, TUAPOKCU HATPHS)

Ha6op "Oxcunpl MmeTamwios"”
(amOMUHUS OKCUJ, Oapusi OKCHI,
brenesa (I11) okcua, KanbIust OKCHUI,
Maraus okcugl, meau (1) okcw, mmHKa
OKCH]T)

HaGop "Lllenounslie u
[11€JI0YHO3EMEITbHBIE METAUTBI" (JTUTHH,
HATPUIA, KaJIbI[Hil)

Hab6op "MeTtamibsl" (antoMuHUi,
PKEJI€30, MarHWi, MeJib, IINHK, OJIOBO)
Ha6op "lllenounsie u
[11€JI0YHO3EMENTbHBIE METAIUIBI" (JTUTHH,
HATPUA, KaJIbIHil)

Ha6op "OraeonacHsie BemiecTa”
(cepa, dhocdop (KpacHbIit), OKCHT
tpocopa (V))

HaGop "T"amorenst" (#ioa, Gpom)
Ha6op "T"anorenuapt" (amroMUHUS
XJIOpHU, aMMOHHMSI XJIOpU/I, Oapus
xyiopu, xkenesa (I11) xmopua, kanus
oM, KaJTHs XJIOPH/T, KAJTbIIHS
XJIOPU/I, TUTHUS XJTOPUI, MATHUS
xiopun, menu (I1) xmopua, Hatpus
OpoMu, HATpUs PTOPUI, HATPUS
XJIOPU, LIMHKA XJIOPU]T)

Ha6op "Cynbdatsl, cynbhusl,

1 mrr.

1 mrr.




CynbGuUTH" (ATIOMUHHS CyIbdaT,
aMMOHUS cynbdart, sxenesa (11)
cynbdun, sxenesa (II) cynsdart, 7-mu
BOHBIN, Kayusl cynbdart, kodanbTa (II)
cynbdar, maraus cynbdar, meau (1))
cynbdat 6e3Boanbii, Meau (I1)
cynb(hat 5-TU BOJIHBIN, HATPUS
cynbdua, HaTpUs CyJIbPUT, HATPUS
cynbdar, HaTpHst TUAPOCYIbdaAT,
HUKENs Cynb(ar

Ha6op "Kapbonars!" (aMMoHHS
KapOoHaT, kanus kapoonar, meau (11)
KapOOHAT OCHOBHOM, HATPUs KapOOHAT,
HaTpHs THAPOKapOOHAT)

Ha6op "®ocdatsl. Cunnkatsr” (Kanus
MoHoTHIpoopTodocdar, HaTpus
CHIIMKAT 9-TH BOJHBIN, HATPUS
optodocdar Tpex3aMeneHHBIH,
HaTpus nuruapodocdar)

Ha6op "Aneratsl. Poganusr.
CoenuHenus xenesza" (Kanus alerar,
kanus Geppo (1) rekcanmanma, kaus
deppo (I11) rekcarmonna, Kanus
[POJIaHU, HATPUA alleTaT, CBUHIA
areTar)

Ha6op "CoenuHenus Mmapranma"
(kaust nepmanranar, Mapraana (IV)
oxcua, Mapranua (II) cynedar,
MapraHia XJ0pua)

Hab6op "Coennnenus xpoma"
(aMMOHUS AUXPOMAT, KU TUXPOMAT,
Kanusi xpoMmat, xpoma (I1I) xmopun 6-tu
BOTHBII )

HaGop "Hutpats!" (amoMuHUS HUTpAT,
AMMOHMSI HUTpAT, Kalusi HUTPaT,
Kanplust HUTpaT, Meau (II) Hutpar,
HaTpUsl HUTPAT, cepedpa HUTpaT)
Hab6op "NnaukaTopsl” (JakMou,
METUIIOBBIM OpaHKEBBIM,
(dhenondTanenH)

Ha6op "Kucnopoacoaep:xariue
OpraHuyeckue BemecTa" (areToH,
[JIALEPUH, TUITUIOBBINA AQUp, CIUPT
H-OYTHUJIOBBINA, CIIUPT U30aMHUJIOBBIH,
CIHUPT U300yTHIIOBBIH, CIIUPT
ATUIIOBBIN, (heHOII, POopMaIUH,
ATUIICHIJIUKOJIb, YKCYCHO-3TUIIOBBIN
elinus)

HabGop "YraneBomopoas!" (OeH3uH,
reKcaH, He)Th, TOIYOJ, IUKIIOTECKaH)
HaGop "Kucnots! opranuueckue"
(KuCI0Ta aMUHOYKCYCHAsl, KUCIOTa
OcH30MHAas, KMCJIOTa MacIsHas,
KHCII0Ta MypaBbUHAasl, KUCIOTa




OJIEMHOBAS, KUCIIOTA MaJTbMUTHHOBAS,
KICIIOTa CTeapUHOBAsI, KUCIIOTa
YKCYCHas1, KMCJIOTA I11aBeJieBast)
HaGop "YrneBoasl. AMuHBI" (aHUJTWH,
QHWJIMH CEPHOKHUCIIBIN, J[-TIIr0KO03a,
METHIIaMUH THIPOXJIOPH]I, Caxapo3a)

3.3.

Kominiekt
KOJUIEKIIUI
13 CIICKA

Hasnauenue: 1eMOHCTpaIMOHHOE,
BH]I YITAaKOBKH: KOPOOKa,
OIMCAaHKC. HAIMYHE

CocTaB KOMILJIEKTA:

Konnexmnus "Boaxokna"

Komneknus "KameHHbIH yroJib 1
MPOJYKTHI ero nepepadoTku”
Konnexuus "Metanibsl U CIuiaBbl"
Komnekuus "MuHepalibl ¥ TOpHbIE
mopoer" (49 BUIOB)

Komnekuus "MunepajibHbIe
ynoopenus"

Komnexnust "HedTb u mpoaykThI ee
nepepaboTku"

Komnexmusg "IInactmaccer"”
Konnexuus "Tomuso"

Komnekuust "YyryH u cranp"
Komnekuusa "Kayuayk"

Komnexkuus "lkana tBepgoctu”
HaGophb! 17151 MOJIETMPOBAaHMS CTPOCHHS
OpraHMYECKUX BEIIECTB (YUEHUUECKUE)
He MeHee 4 IT.

1 mrr.

OU3NKA

CocTaB KOMIIJICKTA:

[[ITaTnB 1EMOHCTPAMOHHBIN:
HasHnauenue: nposeneHue
TEMOHCTPAIIMOHHBIX OIBITOB,
OCHOBAaHUE, CTEPKEHb, JIANKHU, KOJIbIIA,
My(TBI: HATUYUE

CTOIMK ITObEMHEBIN:

Tuir cToauka:
yueOHBbII/1abopaTOpHbIH,

0Iopa, CTEP>KEHb BUHTOBOM, BUHT
[PEryJIMPOBOYHBIN: HAIMYHKE,
(YHKIHS TOTbEMA U OITYCKaHUS
CTOJIMKA: HAJIMUHE

ICTOYHUK ITOCTOSIHHOTO B
[EePEMEHHOTO HANPSHKEHUS:
Hazunadenwne: 11 MUTaHus
[PEryJIMpyeMbIM IEPEMEHHBIM U
[MOCTOSTHHBIM TOKOM JJIEKTPUIECKUX
CXEM,

gactoTa, I'11: 50,

notpedsieMast MOIIHOCTh, BA: 10
MaHOMETp KUIAKOCTHON
ITEMOHCTpAIMOHHBIN: HazHaueHnue: s
3Mepenus aasiaeHus 10 300 Mmm
BOJISTHOT'O CTOJIOA BBIIIEC M HUXKE

1 mr.

1 mT.




ATMOC(EpHOTO AaBICHHUS,
crexssiHHas U-oOpa3Has TpyOka Ha
[10/ICTaBKE: HAJIM4NE

KamepToH Ha pe30HAHCHOM SIILIHKE:
Hasnauenue: 1 JEMOHCTPALUK
3BYKOBBIX KOJeOaHUM U BOJIH,

IBa KaMEPTOHA Ha PE30HUPYIOIIHNX
AIMKaX: HAIWYKE,

[PE3UHOBBINA MOJIOTOYEK: HAIUYUE
Hacoc BakyyMHBIH ¢
piiekTponpuBogoM: HazHauenue:
CO3JJaHUE Pa3psKEHUS NN
30BITOYHOIO JABJICHUS B 3aMKHYTBIX
00BeMax,

OIIBITHL: KUIIEHNE )KUJIKOCTH MpU
[MOHUKEHHOM J1aBJICHUH, BHEILIHEE U
BHYTPEHHEE JIaBJICHUE U JP.

Tapenka BakyyMHas: Haznauenue:
TEMOHCTpALMsI ONIBITOB B 3aMKHYTOM
00BeMeE C pa3pesKeHHBIM BO3IYXOM,
OCHOBaHUE C KPAHOM, KOJIOKOJI U3
TOJICTOI'O CTEKJIA, PE3UHOBAs
[IPOKJIAKA, JIEKTPUUECKUN 3BOHOK:
HaIn4ue

Benepko Apxumena: Haznauenue:
ITEMOHCTpPALIMS AEUCTBUS KUAKOCTH HA
[IOTPY>KEHHOE B HEE TEJI0 U U3MEPEHUE
BEJTMUMHBI BHITATKUBAIOLIECH CUJIBL,
BEJIEPKO, TEJIO LIUINHAPUIECKON
(OpMBI, IPYKUHHBIA JUHAMOMETP:
HaIuue

OruauBo Bo3aymHoe: Haznauenue:
IEMOHCTpALMsI BOCIIIIAMEHEHHUS
roproyeil cMecu npu ee ObBICTPOM
CKATHH,

TOJICTOCTEHHBIN LUIMH/P, TOPIIEHb Ha
METAJITIMYECKOM IITOKE C PYKOSTKOM,
[o/ICTaBKa JUIsl IUJIMHAPA: HATNYKE

4.1.

OGopynoBaH
ve s
eMOHCTpaIl
MOHHBIX
OIIBITOB

[TpuGop T JeMOHCTpAINY TaBIICHHS
B xkuaKocTy: HazHaueHwue:
MeMOHCTpaIHsI N3MEHEHHS TABIICHUS C
CITyOMHOMN TIOTPY>KEeHUS,

MTaTYNK JTaBJICHUS, KPOHIITEHH JIJIst
KpETUICHHSI Ha CTEHKE COCy/a: Halu4yue
[IpuGop A1 IeMOHCTpAIH
aTMOc(hepHOTo MaBICHHUS
(MaraeOyprckye moaymapusi):
HazHaueHue: 1eMOHCTpAIIHS CUITBI
aTMOC(EpPHOTO JTaBJICHHUSI,

TBa Pa3bEMHBIX METALTHYECKUX
MOJTYIIAPHS C IPOYHBIMU PYYKAMHU U
XOPOIIO MPUILTU(GOBAHHBIMU KPasiMH,
HUTITIENIb C KPAaHOM: HATMYHE,

CO3/1aBaeMOe BHYTpPH IIapOB




BaKyyMMETPUUECKOE JABJICHUE: HE
Mmenee 0,05 MlIla,

MaKkCHMaIbHOE Pa3phIBAIOLLIEE YCUIIHE:
He meHee 90 H

Habop ten paBHOrO 00BEMa:
Haznauenwue: 1 onpeieneHus u
CPaBHEHMSI TEIUNIOEMKOCTH U IIJIOTHOCTH
[Pa3JIMYHBIX TBEPJIbIX MaTEpUAJOB,
LMJIMHJIPBI U3 PA3IMYHBIX MaTEpUAIIOB:
HE MeHee 3 IIT.,

KPIOUKH IS [10/IBEIIMBAHUS
[[MJIMH]IPOB: HAJIH4YKe

HaGop Ten paBHOW Macchl:
Haznauenwue: s onpeneneHus u
CPABHEHMIO INIOTHOCTH Pa3IM4HbIX
MaTepuasos,

LMJIMH]IPBI U3 PA3IMYHBIX MaTepUAIIOB:
HEe MeHee 3 IIT.,

KPIOYKH IS [10/IBEILIUBAHUS
[[MJIMH]IPOB: HAJIH4YKE

Cocyabl coobmaronuecsi: Haznauenue:
TEMOHCTpAIHs OJMHAKOBOTO YPOBHS
OJHOPOJIHOM KUJIKOCTH B
CcoOOIIaroIUXCst MEX Ty 000 cocynax
pasHoi HOPMBI,

COOOIIAOIINECS CTEKIISTHHbIE TPYOKH
pazHol (hopMBbI: HE MEeHee 3 IIT.,
[10/ICTaBKA: HaJIN4ne

TpyOka HetoTona: Ha3nauenue:
TEMOHCTpAaIMs OJJHOBPEMEHHOCTHU
MaJeHUs Pa3INYHbIX TEI B
pa3pe’keHHOM BO31yXE€,

(G YHKITUS TOJKITIOYSHHSI K BAKYYMHOMY|
Hacocy: HaJIM4ue,

uinHa TpyOku: He MeHee 80 cM.,
[PE3MHOBBIE TPOOKHU, HUMIIEIb!
HaTU4ue,

KOJTMYECTBO TEJ B TPyOKe: HE MEeHee 3
[1IT.

[[Tap [Tackana: Haznauenue:
IEMOHCTpaNysl epeaavn
[TPOM3BOUMOTO Ha )KHUJIKOCTh
TaBJICHMSI B 3aMKHYTOM COCYJIE,
ITEMOHCTpALMS TOAbeMA KUAKOCTH MO/
neiicTBueM aTMoc(hepHOTO JIaBJIeHuS,
MeTaTMYECKUI IUIUH/P C OIPaBaMU,
[OPLIEHb CO IITOKOM, MOJIBIH
METaJITTMYECKH 1ap ¢ OTBEPCTUSIMHU:
HaTM4ue,

IIJTMHA WJIMHAPA: HE MEHee 22 cM,
TuaMeTp 11apa: He MEHee 8 cM

[[lap ¢ konboM: Haznauenwue:
IEMOHCTpaLMsl pacIIUPEHHs TBEPAOTO
Teja Mpy HarpeBaHUH,




[ITATUB, METAUTMYECKOE KOJIBIIO C
My TOM, IMIap C METOYKOW: HATMYHE,
IJIMHA 1IeNoYKHu: He MeHee 80 MM,
TMaMeTp I1apa: HE MeHee 25 MM

[ {1uHIpBI CBUHIIOBBIE CO CTPYTOM:
Haznauenue: 1eMoHCTparus
B3aUMHOT'O IPUTSKEHUS MEKTY
ATOMaMU TBEPJbIX Te,

KOJMYECTBO OJJMHAKOBBIX IIMJIMH]IPOB:
HE MeHee 2 IIIT.,

MaTepual HWIKHIPOB: CTallb U CBUHEI],
KPIOYKHU IS [TO/IBEILIMBAHUS: HATUYKE,
CTpYT, HaIpaBIIsIOIas TPyOKa:
HaTU4Yue

[TpuOop Jlenua: Haznauenue: s
MCCIIeTOBAHMSI 3aBUCUMOCTHU
HaIpaBJICHUS MHIYKIIMOHHOTO TOKA OT
XapakTepa U3MEHEHHs] MarHUTHOTO
MMOTOKA,

CTOMKa C KOPOMBICIIOM: HAJTU4HE,
KOJTMYECTBO AJTFOMUHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[Ipope3b B OJTHOM U3 KOJIEI[: HATU4He
Maraut q1yroodpasHblit
ITIEMOHCTpALIMOHHBIN: HazHaueHue:
TEMOHCTpAIHs CBOWCTB MOCTOSTHHBIX
MarHuTOB,

TUI MarHUTa: HaMarHUYeHHBIN OPYCOK,
KOJIMYECTBO LIBETOB MarHUTa: HE MEHEe
2,
0003HaYeHHE MTOJIFOCOB MarHUTA!
HaTN4Ke

Maraur noJyiocoBou
ITEeMOHCTPALMOHHBIN (TTapa):
Hasnauenue: neMoHCTpanus CBOMCTB
[MOCTOSTHHBIX MarHUTOB,

TUI MarHWTa: HaMarHWYeHHBIA OPYCOK
[PSIMOJIMHEHHON (HOPMBI,

KOJMYECTBO LIBETOB MarHUTa: HE MEHEE
2,
0003HaYEeHHE MTOJIFOCOB MarHUTA!
HaTH4He

CTpenku MarHuTHBIC Ha IITATHBAX:
Hasnauenue: neMoHcTpanus
B3aUMO/ICHCTBUS MTOJIFOCOB MarHUTOB,
OpHUEHTAIIMM MarHUTa B MarHUTHOM
rnoe,

HaMarHW4YeHHas CTpeJiKa: HaIuIue,
KOJMYECTBO LIBETOB MarHUTa: HE MEHEE
2,
[O/ICTaBKa: HATMYUE

HaGop nemMoHCTpaliMoHHbII
"DnekTpocTaTuka" (3IEKTPOCKOIHI (2
mT.), cyaTaH (2 mrT.), majovka




CTEKJISIHHAS, IaJouKa Y00HUTOBAS,
[ITATUBBI U30JIMPYIOLIUE (2 1IT.)
MarnHa 35ekTpodopHast uiu
BBHICOKOBOJIbTHBIM UCTOYHUK:
Haznauenwue: 715 mOTy4eHUs
PIIEKTPUUECKOTO 3apsijia BBICOKOTO
[MOTEHIIMaa U MOJIy4eHUsI HCKPOBOTO
paspsia,

ITUCKY Ha CTOMKaxX: HaJIM4Ke,
KOJTMYECTBO JICHICHCKUX OAHOK: HE
MeHee 2,

[O/ICTaBKa: HAJTMYUE

Kommuiekt npoBoioB: [lnuHa: He MeHee
500 MM - 4 at., 250 MM - 4 aT., 100 MM|
- 8 1IT., HA3HAYCHHE: JIs OJKII0YCHHUS
TEMOHCTPAILIMOHHBIX MPUOOPOB U
000pyI0BaHUs K HCTOUYHUKY TOKA, JJIst
COOPKH DJIEKTPUUYECKUX IETICH,
BKJIIOUAsi DJIEMEHTHI U3 paboThI
"[TocTOSIHHBIN AMEeKTpUYECKUil TOK"

4.2.

OGopynoBan
ue JUTst
abopaTopH
bIX pPabOT U
YICHHYECKU
X OIIBITOB
(Ha Oaze
KOMILJIEKTOB

st OI'D)

[ITaTuB 1a00pPATOPHBIIL C
nepaKaTensIMu

BECHI 3JIEKTPOHHbBIE

MEH3YpKa, rpeze usmeperus 250 mi
muHamometp 1 H

muHamometp S H

LIUJIMHAP CTAIbHOM, 25 cM3

[IAJTUHIP aTFOMUHHUEBBIN 25 cm3
LIVJTMH]P aJIFOMUHUEBBIN 34 cM3
LIMJTMH]IP MJIACTUKOBBIN 56 cM3 (1t
M3MEpeHus CUIIbl ApXUMea)
npyxuHa 40 H/m

npyxuHa 10 H/m

rpy3bl o 100 r (6 wmT.)

rpy3 HaOOpHBIN yCTaHABIMBAET Maccy ¢
rarom 10 ©

MepHas JIEHTa, JIMHEelKa, TPaHCIOPTUD
OpYCOK C KPIOYKOM U HUTBHIO
HanpaBJsAoNas AMHON He MmeHee 500
MM. J{0KHBI OBITH 00ECIICUCHBI
pasHble KO UIMEHTHI TPEHUS OpyCKa
[10 HAIPABJISTFOLIEN

CEKYHJIOMEP AJIEKTPOHHBIN C JTaTYUKOM
HAMpPAaBJISIONIAS CO MIKAION

OpYyCOK JIEPEBSHHBIN C ITyCKOBBIM
MarHUTOM

HUTSHON MasiTHUK C TPY30M C
TyCKOBBIM MarHuTOM H C
BO3MOYKHOCTBHIO H3MEHEHUS JITUHBI
HUTH

pbIYar

0JIOK IIOIBVYKHBIN

OJI0K HENOIBUYKHBIH

KaJOpPUMETP




TEPMOMETP
MCTOYHUK MUTAHUS IOCTOSHHOTO TOKA
(BBITIPSIMUTEIH C BBIXOTHBIM
HanpspkeHueM 36 - 42 B wim
OatapeifHbIi OJIOK C BO3MOKHOCTBIO
[PETYJIMPOBKYU BBIXOIHOTO HANIPSKEHUS
BOJIBTMETP JABYXIIpeneabHbli (3 B, 6 B)
amriepmeTp aByxmnpenenbhbii (0,6 A, 3
A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

repeMeHHbIN pe3uctop (peoctat) 10 10
OMm

COEIMHUTEINIbHBIE TpoBOJa, 20 MIT.
KITIOY

HAaOOp MPOBOJIOYHBIX PE3UCTOPOB PIS
coOuparorias JuH3a, GOKyCcHOe
pacctostaue 100 Mmm

coOuparorias JuH3a, GOKyCHOe
pacctostHre 50 MM

pacceuBaroIas J1MH3a, POKYCHOE
[paccTosgHue - 75 MM

DKpaH

ONTUYECKAsE CKaMbsI

cnaiin "Moaenb npeamera”
OCBETHUTEIh

MOJIYLIMJIUHAP C TUIAHIIETOM C
KPYTOBBIM TPAHCIIOPTUPOM

[TprOop 11 N3ydeHUsl ra30BbIX
3aKOHOB

Kanwuisapel

JludpakuuonHas pemerka 600
[ITPUXOB/MM

Jludpakuuonnas pemerka 300
[ITPUXOB/MM

3epkano

UTazepHas yka3ka

[lonsspoun B paMke

[llenu FOnTa

Karyika MOTOK

biox muonos

bJIOK KOHIEHCAaTOpOB

Kommac

Maruut

(DJIEKTPOMAarHuT

Onuiiky xeae3Hble B OaHKe

TexHoaoruueckas HaIlpaBJICHHOCTH

1.

O6pazoBate
ITbHBIN
KOHCTPYKTO
p s
PAKTUKU

0JIOYHOTO

PoGoToTexHmueckuii Habop
[peHa3HAYEH JJI U3yUYEHUs OCHOB
[POOOTOTEXHUKH, JIeTalleH, Y3JI0B U
MEXaHU3MOB, HEOOXOTUMBIX JIJIS
CO3aHMsI pOOOTOTEXHUYECKUX

yCTPOMCTB.

1 mrr.

1 mrT.




pPOrpaMMUp
OBaHUS C
KOMILICKTOM
TaTYMKOB

HaGop npeacrapiseT co00il KOMITIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCTMHUTENIbHBIX 3JIEMEHTOB U
HIIEKTPOTEXHUYECKMX KOMIIOHEHTOB.
Habop no3sonsier cobupats (1
[IPOrpaMMHUPOBATh cOOUpaemMble
MOJIEJIHN ), U3 DJIEMEHTOB, BXOAIINX B
€ro cOCTaB, MOJIEJIM MEXaTPOHHBIX U
[POOOTOTEXHUUYECKUX YCTPOICTB C
ABTOMATU3UPOBAHHBIM YIIPaBICHUEM, B
TOM YHCJI€ Ha KOJIECHOM XO/Y, a TaAKKe
KOHCTPYKILUN, OCHOBaHHBIX Ha
MCII0JIb30BAaHUU Tiepeaay (B TOM Yuciie
YCPBSIYHBIX U 3yOUaThIX), a TAKIKE
[PBIYAroB.

CBETOJIMOJIHBIA MAaTPUYHBIM TUCIUICH C
0eIolt T0ICBETKOM Ha KOHTPOJIEpE
KonruecTBo MopToB BBOAA/BBIBOA HA
KOHTpOJJIEpE HE MeHee 6

KonnuecTBO KHOIOK HE MeHee 4
O0111€€ KOJIMYECTBO AIEMEHTOB: HE
MeHee 520 1T, B TOM YHcie:

1) nporpammupyemslii 610K
YIIpaBIeHUS, KOTOPBIM MOXKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKUME;
2) CEpBOMOTOPEI

3) JaT4YMK CUITBI

4) MaTYuK pacCTOSTHUS

5) JaTYMK 1BETA

6) akKyMyJIATOpHas 6arapes

7) IInacTUKOBBIE CTPYKTYpPHBIE
PIIEMEHTBI, BKJIFOYAs
nepopupOBaHHBIEC AIEMEHTHI: OalKHy,
KYOUKH, OCU U BaJibl, COCTMHUTEIIbHBIC
PIIEMEHTHI K OCSAM, IIECTEPHH,
MpeHa3HaYEHHBIC JIJIS1 CO3JJaHuUs
YepBSAYHBIX U 3yOUaThIX Mepenad,
COCTMHUTEIIbHBIC U KPETEKHBIC
PIIEMEHTHI;

7) [IporpamMHoOe obecrieueHue,
MCIIOJIB3YEMOE NSt
[IpOrpaMMHUPOBAHUsT COOMPAEMBIX
[POOOTOTEXHUUYECKUX MOJIeNeH 1
YCTPOWCTB, TOCTYITHO JJISI CKAUMBAHUS
u3 cetu MHTEpHET

O0OpazoBare
ITbHBIN
HaOO0p 1Mo
MeXaHUKe,
MEXaTPOHHUK
e u
[POOOTOTEXH
Ke

KOMIUIEKT 17151 U3y4EHHUs] OCHOB
PIIEKTPOHUKHU U POOOTOTEXHUKH

HaGop nomkeH ObITh peiHa3HAYEH
IS TPOBE/IEHUS yUeOHBIX 3aHATHI 110
PIIEKTPOHUKE U CXEMOTEXHUKE C LIETIBIO
M3y4deHus: Hanboiee
[pacTpoCTpaHEHHOW AJIIEMEHTHOM 0a3kbl,
[IPUMEHSAEMON IS

MHXCHCPHO-TEXHUYCCKOTIO TBOPUYCCTBA

1 mrr.

1 .




YYAIIUXCS U Pa3pabOTKH yUeOHBIX
Mozerneld poooToB. Habop nomken
MO3BOJIATH YYaIlUMCs Ha IPAKTUKE
OCBOUTH OCHOBHBIE TEXHOJIOTUU
[IPOCKTHPOBAHUS POOOTOTEXHIUUECKUX
KOMILJIEKCOB Ha MpUMepe y4eOHbIX
MoJiesieil poOOTOB, a TAK)KE U3YUUTh
OCHOBHBIC TEXHUUYECKHE PELICHUS B
001aCTH KHOSPHETHUECKUX U
BCTPauBaEMbIX CUCTEM.

B cocTaB KOMIUIEKTa TOJKEH BXOIUTh
Ha0Op KOHCTPYKTUBHBIX 3JIEMEHTOB
st COOpKH MaKeTa
MaHUITYJIIUOHHOTO POOOTa, KOMILIEKT
METAJUINYECKUX KOHCTPYKTHUBHBIX
HIIEMEHTOB JUIsl COOPKU MakeTa
MOOUIIBHOTO pOo0OOTa U T.II.

B cocTaB KOMILIEKTa BXOAUT HAbOp
DIIEKTPOHHBIX KOMIIOHEHTOB JIJIs
M3y4eHHs] OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHKH, a TAK)KE KOMIUIEKT
[IPUBO/IOB M JaTYUKOB Pa3IUYHOIO
THUIA 1151 pa3paboTKu
[POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocTaB KOMIUIEKTa JOJDKHO BXOHTE!
MOTOPBI C SHKOZEPOM - HE MEHee 2 IIT,
CepBOMNPUBO]I OOJIBIION - HE MeHee 4
[T, CEPBOIIPHBO/] MaJIbIH - HE MeHee 2
T, HTHQPAKPACHBINA JaTYHK - HE MEHEe
3 T, yNbTpa3ByKOBOM JaTUMK - HE
MeHee 3 IIT, TaTYUK TEMIIEPaTyphI - He
MeHee | 1T, 1aTYUK OCBEIIEHHOCTH -
He MeHee | 1T, Habop AJIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHJICHCATOPbI, CBETOAHOIBI
Pa3IMYHOr0 HOMHUHAJIA), KOMITJIEKT
[IPOBOJIOB I OECaeyHOro
[IPOTOTUIIMPOBAHUS, IIJIaTa
OecraeqyHoro NpoOTOTUIIHPOBAHNUS,
AKKYMYJISITOD U 3apsTHOE YCTPOMCTBO.
B cocTaB KOMIUIEKTa JOJDKEH BXOIUTh
[IpOrpaMMUpPYEMBII KOHTPOJLIED,
[porpaMMupyeMslii B cpee Arduino
IDE win aHagoruyHbIX CBOOOIHO
pacIIpOCTpaHsIEMbIX Cpeaax
pa3paboTku. [Iporpammupyemslii
KOHTpPOJIEP JOJKEH 00s1aaTh
[OpTaMH /IS TOAKIIIOYEHUS IIUPPOBBIX
11 aHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth i WiFi.

B cocTaB KOMIUIEKTa JOJDKEH BXOJIUTh
MOy b TEXHHUUYECKOTO 3pEHUS,
peCTaBISIIOMNN COO0H




BBIYMCIIMTEIIBHOE YCTPOMCTBO CO
BCTPOEHHBIM MUKPOIIPOLIECCOPOM
(K0JI-BO siIEp - HE MEHee 4 1T, YacToTa
siipa He MmeHee 1.2 [T, o6sem O3V -
He meHee 512 MO, 00beM BCTpOSHHOM
maMsTH - He MeHee 8 [0),
MHTEIPUPOBAHHON KaMepou
(MakcUMallbHOE pa3pelleHne
BHJICOIIOTOKA, IEPEIaBAEMOrO0 10
uaTepdericy USB - e menee 2592 x
1944 en.) u onTUYECKON CUCTEMOIA.
Mo 1ysib TEXHUYECKOTO 3PEHUS JOJIKEH
00J1a]1aTh COBMECTUMOCTBIO C
Pa3IMYHBIMU POTPAMMHPYEMBIMU
KOHTPOJIJIEPAMH C TIOMOIIbIO
uHatepdetricos - TTL, UART, 12C, SPI,
Ethernet. Motynms TEXHHUYECKOTO
BpEHUs T0JKEH UMETh BCTPOCHHOE
[IporpaMMHOE 00ecredyeHrne Ha OCHOBE
OTIEpaIIMOHHON cucTeMbI Linux,
MMO3BOJISIOIIEE OCYIIECTBIIATh
HACTPOIKY CHCTEMbI MAITUHHOTO
00y4eHUs TapaMeTPOB HEUPOHHBIX
ceTeil st oOHapyKeHus: 00BEKTOB,
OTpEe/IeTICHUs X TTapaMETPOB U
manbHeNIei uieHTUPUKALNY.
KoMIUIeKT 1oJmKeH o0ecneurnBaTh
BO3MOKHOCTH U3YYECHHSI OCHOB
pa3paboTKX MPOrPaMMHBIX U
ArapaTHBIX KOMITJIEKCOB MHKEHEPHBIX|
cucteM, pemieHuit B cpepe "MHTepHeT
Belei'", a TakKe perieHuit B 001actu
POOOTOTEXHUKH, UCKYCCTBEHHOTO
MHTEJUICKTA U MAIIMHHOTO O0yYeHUS.

KommbrorepHoe 060pynoBanme

1

HoytOyk

dopm-dpakTop: HOYTOYK;

DKecTkas, HeoTKIIOYaeMas KilaBuarypa:
HaJIU4ue;

Pycckas packiiajika KIaBUaTyphbl:
HaJIM4ue;

/Inaronane skpaHa: He MeHee 15,6
ITIOTIMOB;

Pazpemenune skpana: He meHee 1920 x
1080 nukcenei;

KonuruecTBo snep npoieccopa: He
MeHee 4;

KommdecTBO MOTOKOB: HE MEHee §;
ba3oBas TakTOBas 4acToTa
rpoueccopa: He meHee 1 ['T'm;
MakcuManbHasi TAKTOBasl 4acTOTa
nponeccopa: He meHee 2,5 I'T1;
Kom1-nmaMare mpoueccopa: He MeHee 6
MOaiiT;

O6beM yCTaHOBJIEHHON ONEepaTUBHON

3 mIT.
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maMsaTu: He McHee 8 1'0aiiT;

O0BeM ToaIep)KUBAEMOM
OTIEpATUBHOM MaMATH (1715
BO3MO>KHOCTH PacIIMpPEHUs): HE MEHee
24 T'0aiiT;

O6bem HakonuTenst SSD: He menee 240
[OaliT;

BpeMst aBTOHOMHO# pabOThI OT
Oatapeu: He MeHee 6 4acoB;

Bec HOyTOYKa C yCTaHOBJIEHHBIM
AKKyMyJsTopoM: He 6oiee 1,8 kr;
Bremnauii uatepdeiic USB crannapra
He HuKe 3.0: He MeHee TpeX
CBOOOIHBIX;

Buemnuit uarepderic LAN
(MCTIONBb30BaHKE MTEPEXOIHUKOB HE
[IPElyCMOTPEHO): HAJINYUE;

Hanuuue moayneit n unrepdeiicon
(McTIONIb30BaHUE TIEPEXOHUKOB HE
npeaycmorpeno): VGA, HDMI;
becnipoBonas cBsa3p Wi-Fi: Hanmame ¢
nonepxkoi cranaapta IEEE 802.11n
WJTU COBPEMEHHEE;

\Web-kamepa: nHanuuue;

Manunyistop "Mpllb": HATUYKE;
[IpenycraHoBICHHAS ONEpAllMOHHAS
cuctema ¢ rpaduIecKumM
[10JIb30BATEIBCKUM UHTEPEHCOM,
oOecrieunBaroIas padoTy
[pacIipoCTpaHEHHBIX 00Pa30BaTEIBHBIX
1 OOIIECHCTEMHBIX TPUIOKEHHI:
HaJTu4ue.

MDY
(mpuHTED,
CKaHep,
KOTIHP)

Tun yctpoiictBa: MOV (pyHkumun
[eyaTH, KOMMPOBAHUS, CKAHUPOBAHMUS);
@dopmar Oymaru: He MeHee A4;
[[BETHOCTB: YepHO-OeIbIi;
TexHonorus nevyaTu: JaepHas
MakcuManbHOE pa3pelIeHUE N1€YaTH:
He menee 1200 x 1200 Touek;
utepdeiicer: Wi-Fi, Ethernet (RJ-45),

USB.

Tabauya N 2

NPO®UJIbHBIM KOMIIJIEKT OBOPY/JIOBAHUSI

HaunmenoBaHue KpaTKI/Ie IMPUMCPHBIC TCXHUYCCKUC

o0opyoBaHUs

XapaKTEPUCTHUKHU

KonuyectBo enuuml
JUISL PO HIILHOTO
KOMILJICKTa
(oGmeoOpa3zoBaTenbHbBIE
OpraHu3aluy, He
SBJISIOIINECS

KonuuaectBo enunu
JUTSL IPO(HITBHOTO
KOMILUIEKTa
(MaJIOKOMITJIEKTHBI
0011e00pa3oBaTeIbH

OpTaHU3AIMH), 1. U’




MaJIOKOMIUIEKTHBIM),
e/l. U3M.

BbA30BA (OBA3ATEJIBHAA YACTD)

EcTecTBeHHO-HAaY4YHAas HAlIPaBJIEHHOCTh

1.

[{udposas
imaGopaTopusl o

OHOIOTHH
(yueHudeckas)

(ObecnieunBaeT BHIMOJTHEHUE
TabopaToOpHBIX pabOT HA ypOKaX Mo
OWOJIOTUHN B OCHOBHOM IIKOJIE U
[TPOEKTHO-UCCIIEA0BATEIbCKOM

e TEeIbHOCTH YUaIlIuXCs.
Kommnekranus: becipoBoanoi
MYJIBTHIATYUK IO OMOJIOTHH C 6-10
BCTPOCHHBIMH TaTYUKAMHU:

/aTyMK BIAXHOCTHU C JUANIA30HOM
n3mepenus 0...100%

/[aTYMK OCBELIEHHOCTH C
Tara3o0HOM U3MEPEHUSI He yKe YeM
ot 0 7o 180000 nx

Jlatunk pH ¢ quanazonom
n3MepeHus He yxxe ueM ot 0 1o 14 pH
JlaTuuk TeMrepaTypsl ¢ TMana3oHOM
M3MepeHus He yxe yeM ot -20 10
+140 C

/TaTyuK 3JIEKTPONPOBOAMMOCTH C
Muana3zoHaMH U3MEpPEHUs He yKe
uem ot 0 10 200 MxkCwm; ot 0 1o 2000
MKCwM; ot 0 10 20000 MxCm

JlaTunk TeMIiepaTyphl OKpyKaroien
Cpelbl C IMana30HOM U3MEPEHUS HE
yske ueM oT -20 1o +40
AKCecCyaphbl:

Kabens USB coequHUTENbHBII
3apsigHOE yCTPOWCTBO C Kabenem
miniuUSB

USB Anantep Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJCTBO 11O
BKCIUTyaTaluu 1udpoBoit
irabopaTopuu

[{udposas BuACOKamMepa ¢
METAITUIECKUM IITAaTHBOM,
paspemienue He Meree 0,3 Mnukc
[TporpammHoOe obecnieueHue
MeTtoandeckue peKOMEHIAIuN HE
Menee 30 pabot

'YmakoBka

Hannyue pycckosA3pIYHOTO canTa
MOICP)KKH, HATTHINE
BHJIEOPOJUKOB.

3 mmIT.

[{udposas
maGopaTopHst 1Mo

XHUMHAA
(yueHuyeckas)

O06ecnieurBaeT BHITIOJHEHUE
TabopaToOpHBIX PabOT MO XUMHUHU Ha
YpOKax B OCHOBHOM IIIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIHCKOM

JCATCIIBHOCTH YUallluXCs.




Kommiekrarusi:

becripoBOAHON MYJIBTUIATYUK 11O
XUMHH C 4-MsI BCTPOCHHBIMH
aTYNKAMU:

/Tatuuk pH ¢ nnanazonom
n3Mepenus He yxke 4yem ot 0 1o 14 pH|
JlaT4MK BBICOKOM TEMIIEPATYPbI
(TEepMOTIapHBIi) ¢ JUATIA30HOM
n3MepeHus He yxxe yem oT -100 o
+900 C

JlaTuuK 371€KTPOIPOBOAUMOCTH C
uana3zoHaMH U3MEpPEHUs He yKe
uem ot 0 10 200 MkCwm; ot 0 1o 2000
MKCw; ot 0 10 20000 MxCwm

JlaTuMK TeMIepaTypsl IJIATUHOBBIN €
Tara3oHOM U3MEPEHHSI He yKe YeM
ot -30 1o +120 C

OTnenbHbIE JATUYUKH:

JlaTurK onTHYECKOM IIIOTHOCTH 525
HM

IAKCecCyaphl:

Kabens USB coenuHUTENBHBIN
3apsiIHOE YCTPONCTBO C Kabenem
miniuUSB

USB Anantep Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJCTBO 110
BKCIUTyaTaIuu udpoBoit
irabopaTopuu

HaGop nmabopaTopHO#t OCHACTKH
[TporpammHoOe oOecnieueHue
MeToudeckie peKoMEeHIaluy He
MeHee 40 paboT

Hannuue pycckos3pIMHOTO canTa
MOAIEPKKH

Hayinune BUIE€OpOIUKOB.

[{udposas
imabopaTopusl 1o

(buznke
(yueHHuecKkas)

ObecrieunBaeT BBIOJIHEHNE
PKCIIEPUMEHTOB 110 TEMaM Kypca
(bu3uKH.

[KoMmnekTamusi:

becripoBoHON MYJIBTUAATYUK T10
(uzuke ¢ 6-10 BCTPOSHHBIMU
TaTYNKAMHU:

[{udpoBoii JaTYMK TeMIepaTyphl ¢
Tana3oHOM U3MEPEHUSI HE yKe YeM
o1 -20 1o 120 C

[{udpoBoii faTunK aGCOTOTHOTO
TaBJIEHUS C AMAIa30HOM U3MEPEHHUS
He yxe yeM oT 0 1o 500 kIla
JlaTunK MarHUTHOT'O TIOJIS C
TMara3OHOM U3MEPEHHS HE yXKE YeM
ot -80 1o 80 MTn

JlaTunk HalpspKEHUs © AMana3oHaMu

M3MEpPEHHS HE YK€ YeM OT -2 110 +2

3 mIT.




B; ot -5 10 +5 B; or -10 no +10 B; o7
-15 1o +15 B

JlaTunk TOKa He y>ke 4eM oT -1 1o +1
A

/TaTuuk akcenepoMerp ¢
[MOKa3aTesIMU HE MEeHee YeM: +/- 2 g;
+/-4g;+/-8¢

OTaenbHbIC YCTPOUCTBA:

USB ocimmiorpad He MeHee 2
KaHana, +/- 100 B

AKCecCyaphbl:

Kabens USB coennauTenbHbBIN
3apsiiHOe YyCTPOKCTBO ¢ Kabenem
miniuUSB

USB Anantep Bluetooth 4.1 Low
Energy

KoHCTpyKTOp AJIsT TPOBEICHUS
PKCIIEPUMEHTOB

KpaTkoe pykOBOACTBO 11O
PKCIITyaTaluu MUPPOBOii
imaboparopuu

[TporpamMMHOe obecrieueHue
MeTonuueckue pekomenaauuu (40
pabor)

Hannuue pycckos3pIMHOTO canTa
MOIIEPKKH

Hannuue BUIeOpOIUKOB.

KomnerorepHoe o0opyn

OBAaHUC

4.

HoyTOyk

Dopm-PakTop: HOYTOYK;

DKectkas, HeoTKIIOUaemas
KJIaBHaTypa: HAJIHYNE;

Pycckas packiazika KJ1aBUaTypBbl:
HaJTU4HeE;

Jlnaronaie sKpaHa: He MeHee 15,6
ITFOIIMOB;

Paspemnienne skpana: He MeHee 1920
X 1080 mukceneii;

KonuuecTBo siaep mpoliieccopa: He
MeHee 4;

KonnuecTBO NOTOKOB: HE MEHEE §;
ba3zoBast TakTOBas 4acToTa
rpoueccopa: He MeHee 1 [T
MaxkcumanbHasg TAKTOBAs 4acTOTa
rpoieccopa: He meHee 2,5 ['T;
K»sm-naMats mpoiieccopa: He MEHee
6 MOaiiT;

O0BeM yCTaHOBIIEHHOMN
OTEePATUBHOM MAMSTH: HE MEHEE 8
["GainT;

O0BeM noaaepKUBAEMOM
OTepaTUBHOM MaMATH (U1t
BO3MOKHOCTH PACIIUPEHUs): HE
Menee 24 I'0aii;

O6bem HakonuTens SSD: He meHee

3 mIT.




240 I'6aiiT;

Bpemst aBTOHOMHOW pabOTHI OT
Oarapen: He MeHee 6 4acoB;

Bec HOyTOYKa ¢ yCTaHOBJIEHHBIM
AKKYyMYJISITOpoM: He Ooiee 1,8 kr;
Buemranii natepdeiic USB
cTa”zapTa He Huke 3.0: He MeHee
Tpex CBOOOHBIX;

Buemnunii uarepdeiic LAN
(1cronb30BaHKE MEPEXOTHUKOB HE
[IPEYyCMOTPEHO): HATMUKE;
Hanmuuue monyneit u uaTepdeiicon
(Mcronb30BaHUE NIEPEXOAHUKOB HE
npeaycmotpeHo): VGA, HDMI;
becripoBoHas cBsi3bp Wi-Fi: Hanmngme
c noaaep:xkkoi crannapra IEEE
802.11n unu coBpeMeHHee;
\Web-kamepa: namuuue;
MaHunyasTop "Mblllib": HAIUYKE;
[IpenycTaHoBIeHHAs ONEpaLIMOHHAS
cucTeMa ¢ rpadu4ecKum
[0JIb30BaTEILCKUM UHTEpdercoMm,
oOecnieunBaroias padboTy
pacTpocTpaHEeHHBIX
00pa3oBaTeNbHBIX U
0OIIEeCUCTEMHBIX MTPUIIOKEHUM:
HaTH4ue.

NMEesSTeTbHOCTH YUaIHXCS.
Kommnekranus: becipoBoaHoin
MYJIBTHIATYUK IO OMOJIOTHH C 6-10
BCTPOCHHBIMH JTATYHKAMH:

JlaTuynk BIAXKHOCTH C TUATIA30HOM
m3meperus 0...100%

J[aTurK OCBEILIEHHOCTH C
ITUara3oHOM U3MEPEHHS HE YKE YeM
ot 0 7o 180000 1k

/latuuk pH ¢ nnanazonom

5. MOV (npunrep, [Tun ycrpoiictBa: MOY (dpynkuuu |1 mr. 1 mr.
CKaHep, KOIUP) MeJaTH, KOMMPOBAHWS,
CKaHUPOBAHMUA);
Dopmar Oymaru: He MeHee A4;
[[BeTHOCTB: YepHO-OEbIi;
TexHonorus nevaTu: JazepHas
MaxkcumanabHOe pa3pelieHne neyaTu:
He MmeHee 1200 x 1200 Touek;
Nurepdeticer: Wi-Fi, Ethernet
(RJ-45), USB.
JIOTTIOJIHUTEJIBHOE OBOPY IOBAHUME
EcTecTBeHHO-HayYHas! HAITPABICHHOCTh
1. [udposas (ObecnieunBaeT BHIMOJTHEHUE 1 mr. 1 mr.
imaboparopusi 1o TabopaToOpHBIX pabOT HAa ypOKax Mo
Ouosiorun 0H1OJIOTUU B OCHOBHOM IIKOJIE U
(yueHuueckas) [TPOEKTHO-UCCIIEI0OBATEIBCKON




n3MepeHus He yxke ueM ot 0 1o 14 pH
JlaTuyuk TeMnepaTypsl ¢ JUanazoHoOM
M3MepeHus He yxe ueM oT -20 1o
+140 C

JlaT4MK AJIEKTPONPOBOAUMOCTH C
uana3zoHaMH U3MEpPEHUs He yKe
uem ot 0 10 200 MkCwm; ot 0 1o 2000
MKCw; oT 0 10 20000 MxCwm

JlaTuMK TeMIIepaTypbl OKpyXKaromen
Cpelbl C AUANa30HOM U3MEPEHUS HE
yske ueM ot -20 110 +40
IAKCecCyaphl:

Kabens USB coenquHUTENbHBII
3apsiiHOE YCTPOMCTBO ¢ Kabenem
miniUSB

USB Anantep Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJCTBO IO
PKCILTyaTauu UPPOBOMA
mabopaTopuu

[{udposas Bumeokamepa ¢
METAIITUYECKUM IITAaTHBOM,
paspemienue He meHee 0,3 Mnukc
[TporpamMMHOe obecrieueHue
MeTtoanueckue peKOMEHIaIuu He
menee 30 pabor

'YakoBka

Hanuuue pycckos3pIMHOTO canTa
MOAICPKKH, HATUYUE
BUICOPOJINKOB.

[{udposas
imabopaTopusl 1o

XHMUH
(yueHHueckas)

ObecrieunBaeT BBIOJIHEHNE
TabopaToOpHBIX PabOT MO XUMHUHU Ha
YpOKax B OCHOBHOM IIKOJIE U
[TPOEKTHO-UCCIIEA0BATENBCKON
NEeSITeIbHOCTH yYaluXCs.
KoMIekTamusi:

becripoBOHON MYJIBTUAATYUK I10
XUMHH C 4-Ms1 BCTPOCHHBIMU
TaTYNKAMHU:

Jlatuuk pH ¢ nuanasonom
n3mepeHus He yxe yeM ot 0 1o 14 pH
JlaT4MK BBICOKOM TEMIIEPATYPbI
(TepMoOTapHBIii) C TMana30HOM
n3MepeHus He yxxe 4yem oT -100 o
+900 C

JlaTuuK 371€KTPOIPOBOAUMOCTH C
uana3zoHaMH U3MEpPEHUs He yKe
em oT 0 10 200 MkCwm; ot 0 o 2000
MKCw; oT 0 10 20000 MxCwm

JlaTuMK TeMIIEpaTypsl IJIATUHOBBIH C
TMara3OHOM U3MEPEHHS HE yXKE YeM
ot -30 10 +120 C

OTHenbHBIE TATYUKHI:

JlaTark onTHYECKOM MIOTHOCTH 525

1 mrr.




HM
IAKCecCyaphl:

Kabens USB coequHUTENbHBII
3apsiiHOE YCTPOMCTBO € Kabenem
miniUSB

USB Anantep Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJCTBO 1O
BKCILTyaTauy HuppoBOi
mabopaTopuu

HaGop nmabopaTopHOl OCHACTKH
[TporpamMMHOe obecrieueHue
MeToaudeckue peKOMEHIaluN He
Menee 40 pabot

Hanuuue pycckosA3pIYHOTO canTa
MOIIEPKKH

Hayimune BUIeopoInKOB.

. [Hudposas
maGopaTopwst 1Mo
(buszuke
(yueHuueckas)

O0ecrieynBaeT BBIIIOJIHEHUE
PKCIIEPUMEHTOB 10 TEMaM Kypca
(bU3uKH.

Komrmnekranus:

becripoBoHON MYIBTUAATYUK T10
(uznke ¢ 6-10 BCTPOSHHBIMH
MaTYNKAMU:

[{udpoBoii JaTYHK TEMIIEPATYPHI C
Tara3oHOM U3MEPEHHsSI He yKe YeM
ot -20 10 120 C

[{udpoBoii naTurk aOCOTFOTHOTO
TaBJICHUS C AMAa30HOM U3MEPEHUs
He yxxe ueM oT 0 7o 500 klla
/laTYMK MarHUTHOTO MOJIA C
TMara3oOHOM U3MEPEHUsI HE yXKE YeM
ot -80 1o 80 MTn

JlaTunk HampsHKEHUs © AUana3oHaMu
M3MEPEHHS HE yXKe YeM OT -2 110 +2
B; oT -5 10 +5 B; o1 -10 1o +10 B; o1
-15 o +15 B

JlaTunk TOKa HE yxe ueM oT -1 10 +1
A

/TaTuuk akcenepoMerp ¢
MmoKa3aTesIMU He MeHee ueM: +/- 2 Q;
+/-49; +/-8¢

OTIenbHbIE YCTPOMCTBA:

USB ocuunmnnorpad He MeHee 2
KaHaia, +/- 100 B

AKCecCyaphbl:

Kabens USB coequHUTENbHBII
3apsigHOE yCTPOUCTBO C Kabenem
miniuUSB

USB Anantep Bluetooth 4.1 Low
Energy

KoHcTpyKTOp AJ1s1 MPOBEIECHUS
BKCIIEPUMEHTOB

KpaTtkoe pykoBOJCTBO IO

1 mT.

1 .




BKCILTyaTauy HuppoBoi
mabopaTopuu

[TporpammHoe obecnieueHue
Metoandeckue pekomeHaanuu (40
paboT)

Hannune pycckosi3pI4HOTO caiita
[OIIEPIKKH

Hanuuue BUIeopoInuKoB.

[{udposas
imaGopaTopusl o

(buznonornu
(mpoduIbHBIN
YPOBEHbB)

ObecnieunBaeT MPOBEICHNE
McCIeI0OBaHus 10
(hyHKIIMOHHPOBAHUIO YEJIOBEYECKOTO
opranusma. Kommnexramus:
becnipoBOIHON MYIBTUIATYHK 110
(bu3nonIoruu ¢ 5-10 BCTPOCHHBIMU
matynkamu: JlaTuynk apTepuanbHOTO
masnenus (0...250 MM pT. cT.)
/laTyuk nyJsibca ¢ Auana3oHoM
n3mepeHus He yxe uem ot 30 1o 200
yJI/MUAH

JlaTuuk TemmnepaTypsl Teja ¢
Tara3oHOM U3MEPEHUSI HE yKe YeM
oT +25 mo +40 C

JlaTYMK 9aCTOTHI ABIXaHUS C
Tara30HOM U3MEPEHHsI He yKe 4eM
ot 0 1o 100 uKI0B/MHH

JlaTunk yCKOpeHus ¢ MoKa3aTelsIMu
+/-209;+/-49;+/-8¢

OTnenbHbIE yCTPOHCTBA:

Jlatank OKI' ¢ nmanazonom
n3MepeHus He yxxe 4yem oT -300 no
+300 MB)

Jlatuuk pH ¢ nuanasonom
n3MepeHus He yxxe ueM ot 0 1o 14 pH
JlaTuuk cuioMep ¢ AuanazoHoM
n3MepeHus He yxxe yem ot -40 o 40
H

/IaTYuK OCBEHIEHHOCTH C
Tara3oHOM U3MEpPEHHsI He Y)Ke YeM
ot 0 go 180000 nx

AKCecCyaphbl:

Kabens USB coequHUTENbHBII
3apsigHOE YCTPOUCTBO C Kabenem
miniuUSB

USB Anantep Bluetooth 4.1 Low
Energy

KoHCTpYKTOp /17151 TPOBEICHUS
PKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 11O
BKCIUTYaTaIuu 1udpoBOi
irabopaTopuu

[TporpammHOe obecrieueHne
MeToauuecKkrue peKOMEHIALNN HE
Menee 20 pabor

Hannune pycckosi3pIMHOTO caiiTa

1 mrT.




MOAICPKKU
Hannune BUIeOpOIUKOB.

[{udposas
imaGopaTopusi o

PDKOJIOTMH

ObecnieunBaeT MpPOBECHNE
y4€OHOTO AKOJIOTHYECKOTO
MOHUTOPHUHIA UHCTPYMEHTAJIbHBIMU
MeTonamu. HaGop npumensiercs npu
M3YYCHUH YKOJIOTHH, OMOJIOTHH,
XUMHH, reorpaduu u
[IPUPOJIOBEICHUS, & TAKXKE JJIs
MHIMBUAYAIbHBIX UCCIIEIOBAHUS U
[MPOEKTHOM JEeSATEIbHOCTH
[ITKOJIbHUKOB.

Kommnekranus: becipoBogHOK
MYJIBTUIATYUK 110 3KOJOTHUYECKOMY
MOHUTOPHUHTY C 8-10 BCTPOECHHBIMHU
MaTYNKAMMU:

JlaT4MK HUTPAT-HOHOB

JlaTuuK XJIOPHUI-UOHOB

/Tatuuk pH ¢ nnanazonom
n3mepenus He yxe yem ot 0 1o 14 pH
/[aTynK BIAXKHOCTHU C JUANIA30HOM
n3mepenus 0...100%

/IaTYMK OCBELIEHHOCTH C
Tara3oHOM U3MEPEHUsSI He yKe YeM
ot 0 7o 180000 nx

JlaTuuk TeMnepaTypsl ¢ JUana3oHoOM
M3MepeHus He yxe yeM ot -20 10
+140 C

/TaTyuK 3JIEKTPONPOBOAUMOCTH C
uana3oHaMHu U3MEPEHUs HE yxkKe
mem ot 0 10 200 MxCwm; ot 0 1o 2000
MKCwM; ot 0 10 20000 MxCm

JlaTurk TeMIiepaTypbl OKpyKaromen
Cpelbl C IMAa30HOM U3MEPEHUS HE
ke gem oT -20 1o +50 C
OTaenbHbIE JaTYUKU:

JlaTuuk 3ByKa ¢ QyHKIMEH
MHTETPUPOBAHUS C TUANIA30HOM
M3MEPEHHS 9acTOT HE MEHEE YeM OT
50 I't mo 8 kI

JlaT4rK BIAXKHOCTH TTOYBHI C
TMana3oHOM U3MEPEHHUS HE YXKE YeM
ot 0 10 50%

JlaTurk KK1CIIOpOJa C AMAna30HOM
n3mepenus ot 0 1o 100%

JlaTynK ONTHYECKON IIIOTHOCTH 525
HM

/TaTunk onTudeckoi miotHoctu 470
HM

JlaTuuk TypOHIUMETp C JUAMa30HOM
n3MepeHus He yxke uem ot 0 g0 200
NTU

/laTuuk okucH yriepoja ¢

Irarna3oHoM U3MEPCHUA HE YKC UEM

1 mrT.




o1 0 1o 1000 ppm

IAKCecCyaphl:

Kabens USB coeqnHUTENBHBIH (2
IIIT.)

3apsigHOe YyCTPOHCTBO ¢ Kabenem
miniUSB

USB Anantep Bluetooth 4.1 Low
Energy

CTeprKeHb Ui 3aKpeTlICHUs
ITaTYMKOB B IITATHUBE

Kparkoe pykOBOACTBO 110
PKCILTyaTaluu HUPPOBOit
irabopaTopuu

[TporpamMmMHOe obecrieueHue
MeToanyeckie peKOMEH1alluu He
Menee 20 pabot

'YrakoBka

Hanuuue pyccKosI3bIYHOTO caifTa
MOJIICPIKKH, HATNYHE
BUICOPOJIUKOB.

MuKpOCKoII
udpoBoi

Tun Mukpockona: OMoIOruyecKuit
Hacanka MuUKpockorna:
MOHOKYJISIpHAst

Haznauenue: nabopaTopHbIi
MeTo/1 uCClIeIOBAHUSL: CBETIIOE I10JIE
Marepuana ONTHKH: ONTHYECKOE
CTEKJIO

'Y BenMueHne MUKpPOCKOIa, Kpat: 64 -
1280

Oxynsaper: WF16x

OO0BexTuBLL: 4%, 10X, 40xs
(moAnpyXKMHEHHBIN)

PeBosbBEpHas rojgoBKa: Ha 3
00BEKTHBA

TUI MOJICBETKU: 3€pKaJIO UITH
CBETOMO]

PacronoxeHne MoJaCBETKH: BEPXHSISA
1 HYDKHSS

Marepuan kopryca: MeTal
[TpeameTHbIi cTOAMK, MM: 90
Mcrounuk nutanus: 220 B/50 'y
Yucno meranukcenen: |

1 mrr.

Ha6op OI'D no
XHUMUH

B Habop BX0A4T Beckl 1a00paTOpHbIE
piekTpoHHble 200 I, cIUpTOBKa
mabopaTopHasi, BOpOHKAa KOHUYECKas,
MayoyuKa CTEKJIIHHAs, TPoOUpKa
[1X-14 (10 mTyk), cTakaH BHICOKHUH C
HocukoM BH-50 ¢ metkoit (2
IITYKH ), TFJTAHAP H3MEPUTETHHBIN
2-50-2 (CTeKJISIHHBIN, C TPUTEPTOI
KPBITITKOH ), IITAaTHB JIJIs1 MPOOUPOK HA|
10 rHe31, 32KUM TPOOUPOYHBIH,
[ImaTenb-I0kKeuka (3 mTyKH), Habop

(h1aKOHOB I XpaHEHHUsI PACTBOPOB

1 mrr.




1 peakTUBOB (00BeM (hrakoHa 100 mu
- 5 KOMIIJIEKTOB I10 6 MTYK, 00beM
(brakona 30 mut - 10 KOMIUIEKTOB 110 6
IITYK), IJIAHIP U3MEPUTENbHBIN C
HocukoM 1-500 (2 mtykn), crakan
BbIcOKHH 500 M (3 mTYyKH), HAOOP
epIeit 111 MBIThSI TOCYABI (eI JTst
MBIThSI TPOOUPOK - 3 IITYKH, €pII JIs
MBIThSI KOJIO - 3 IMITYKH), XalnaT
OebIi X/0 (2 WTYKH), IEPUYATKH
[PE3UHOBBIE XUMUYECKHE CTOMKHE (2
IITYKH), OYKH 3aIUTHBIE, QUIBTPHI
Ooymakusie (100 mryk), roprouee 1
criupToBOK (0,33 ).

B coctaB Ha0Op BXOJSAT PEaKTHBHI:
QUIFOMHHHIM, kKeJle30, CoIsHas
KHCJI0Ta, METHJIOPAHK,
(beHonTaCH, aMMHaK, IEPOKCHU]T
BOJIOpOJIa, HUTPAT cepedpa U Ipyrue;
B OOIICH CIIO)KHOCTH - 44 pa3IMYHbIX]
BEIIECTB, UCIIOIB3YEMbIX IS
COCTaBJICHUS KOMILJIEKTOB PEaKTHBOB
[PY MPOBEICHUHN YK3aMEHAIIMOHHBIX
AKCIIEPUMEHTOB MO KYPCY IIKOJIbHOM
XM,

YueOnas
maGopaTopwst 1Mo
HEMPOTEXHOIOTUH

B cocraB BXOJAT:

Cencop Tun 1 ne menee 1 mir.,
oOecreurBaeT BO3MOKHOCTh
[PETUCTpAIIMK CUTHAJIA
PIEKTPUYECKON aKTUBHOCTHU MBIIIII]
(3nexTpoMuorpammsl, OMI).
Perucrpanus 10JKHA
OCYIIECTBIISICTCS HCMHBA3WBHO,
CYXUMH JIEKTPOJIaMH.
B03MOXHOCTBIO KPETUICHHS K PyKe
YeoBEeKa, YTO JIOJDKHO JIaBaTh
BO3MOYXHOCThH PETUCTPHUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTH MBIIIIIIBI
B 00J1aCTH, HAJl KOTOPOM
pacmonaraetcs kperienue. [Ipu
HATTPSDKEHUH MBIIIITBI JOJDKHA OBITH
oOecrieueHa BO3MOKHOCTh
HAOJTI0ICHUST TyYHOCTH CUTHANA (T.€.
npucyrctue OMI'), npu
pacciiabJIeHUN MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee 1 mr.,
oOecreurBaeT BO3MOKHOCTh
[PETUCTPAIIMK CUTHAJIA
(dotormnerusmorpammel (DI1I)
ONITUYECKUM ITyTEeM, 3a CUET
M3MEHEHUS OTPAKECHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa, 00bEM

IKOTOPBIX U3MCHACTCA IO

1 mT.

1 .




BO3/ICHCTBUEM I1yJICOBON BOJIHBI.
CeHcop 10KeH ObITh oOecrieueH
BO3MOYKHOCTBIO KPETUICHUS K
MoayIIeyKe Naiblia YelIoBeKa.
Cencop Tun 3 ne menee 1 mir.,
o0ecreunBaeT BOZMOKHOCTB:
[PETUCTpAIIMK CUTHAJIA
biekTpokapanorpammsl (OKI') He
MHBAa3UBHBIM CIIOCOOOM;
peructpauuu I, II u [T oTBenenmii;
[TOIKJTFOUEHUS DJIEKTPOJIOB K
CEHCOPY C OMOIIIbIO
COCTUHUTEIIBHBIX ITPOBOJIOB,
o6opynoBanHbix TouchProof
pa3beMaMH.

Cencop Tun 4 ne menee 1 mt.
00ecreunBaeT BO3MOKHOCTbD:
[pErUCTpalluy CUTHATA
KOXXHO-TaJTbBAHUICCKOM PEaKITUU
(KI'P), peructpamus KOToporo
OCYIIECTBIISETCS HAa TOCTOSTHHOM

C TIOMOIIIBIO CYXHX DJICKTPOJIOB,
[MOJKIIIOUYEHUE KOTOPBIX K CEHCOPY
OCYIIIECTBIISIETCS C IOMOIIBIO
TouchProof pa3semos.

Cencop Tun 5 ve menee 1 .,
00ecreunBaeT BO3MOXKHOCTbD:
[peTUCTpalluK CUTHATIA
DIIEKTPUYECKOW aKTHBHOCTH MO3Ta
(D3I') ¢ moMoIIbIO CYyXHX
HEHHBA3UBHBIX JICKTPOIOB;
[PETUCTPALIUU DIEKTPUIECKON
AKTUBHOCTH Pa3HBIX JI0JIEN MO3Ta;
MOKIIFOUEHUS IIEKTPOJIOB K
CEHCOPY C TTOMOIIIbIO
COETUHUTENBHBIX TPOBOIOB,
o6opynoBanubix TouchProof
pa3beMaMHu; 3aKpPETUICHUS
DIIEKTPOIOB Ha TIOBEPXHOCTH
TOJIOBBI.

Cencop Tun 6 ve menee 1 wir.,
o0OecreunBaeT BOZMOKHOCTE:
PETUCTPAINN CUTHAJIA KOJICOAHUS
rpyaHoit kiaetku (CeHcop IbIXaHus);
OIIpeIeIICHUS YaCTOTHI JIbIXaHUS.
'YcTpoiicTBo 11 cOOpa TaHHBIX OT
CCHCOPOB U TIepeIavud Ha
MepPCOHANBHBIN KOMITBIOTED
oOecrieunBaeT BO3MOXKHOCTh cOopa
TAaHHBIX OT MOJKIIOYCHHBIX K HEMY
CEHCOPOB U OTTIPABKY MOJYYEHHBIX
manaeix Ha [1K. ITogkmtouenue
eHTpasbHOro MoayJis K I1K ¢

[TOKE; IMIOAKIOYCHHS K TCIIY YCJIIOBCKA




rmomortsio USB-kabers.
[{eHTpaIbHBINA MOAYJb UMEET HE
MeHee | IIT.: ralbBaHUYECKYIO
n3osrstuio ot I1TK.

[{eHTpanbHbII MOLYJIb
oOecreurnBaeT BO3MOXKHOCTh
OJTHOBPEMEHHOTO TOIKITFOYCHHUS
BILUIOTH 10 4 ceHcopoB. Kaxk b1 U3
BX0J10B LleHTpasibHOTO MOyt
MMeeT rajlbBaHUYECKYIO W30S0
(oOecrieueHre MeKKaHAIbHOM
raJlbBAHUYECKOM M30JISIUN).
[TonkiroueHne CEHCOPOB K
[{eHTpaTbHOMY MOJYITIO
OCYIIECTBISIETCS C TOMOIIBIO
CHeIHaTU3UPOBAHHBIX PAa3bEMOB
runna LEMO, ob6ecrieunBaronmx
MPaBIJILHOCTH MOAKITIOUYECHUS
pa3beMa U CHUKAIOIINX PUCK
CIIy4aifHOTO KacaHHs pa3beMOB
TOKOTIPOBOISAIINX YaCTEH, a TAKIKE
00ecreunBalOIIUX 3aIIUTY OT
HECAaHKIIMOHUPOBAHHOTO
[OKJIFOUEHUS K TPOU3BOIBHBIM
YCTPOMCTBAM.

Mopyns "Knonka" e menee 1 wr.,
oOecreunBaeT BOZMOKHOCTB:
Pa3METKH PETUCTPUPYEMBIX
CUTHAJIOB U OTMEUYaTh HE MeHee 3-X
Pa3IMYHBIX KaTETOPHH COCTOSHUM.
'Y cTpOiCTBO, BXOJAIIEE B COCTAB
mabopaTopuu, JOIKHO
o0ecreunBaTh BO3MOKHOCTh
[PETUCTPALINH aPTEPUATEHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue (Janee -
[1O). JlomkHO 0OecrnieunBaTh
BU3yaJIU3aAIMI0 U 00pabOTKy
PETUCTPUPYEMBIX CUTHAJIOB.
["1aBHOE OKHO TIPOTPaMMBI JTOJIKHO
COCTOSITH M3 BKIIQJIOK, KaX/aas U3
KOTOPBIX COJICPKHUT HAOOP
rpaduKoB, HEOOXOTUMBIX IS
0TOOpaxKeHus TpedyemMoit
MH(pOpMAaIINY.

Jlo/KHA IMEThCS BKITAIKA JIJIS
0JIHOBPEMEHHOTI'0 ITPOCMOTpa
CUTHaJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO MOJIKIFOYEHHBIX K
[{eHTpasibHOMY MOIYJTIO.

9T0 0OecreunBaeT BO3MOKHOCTh
MHOTOKaHaJIbHOTO
(monurpaduveckoro) pexxuma
pabOTHI YCTPOMCTBA.




Tak>ke JOJKHBI UMEThCS BKJIAJIKH
IS BU3yaIU3allii CUTHAJIOB OT
ceHcopoB OMI, ®III", OKT, KI'P,
D3OI, ceHcopa nbIXaHUsl, KHOIIKY; a
Tak)Ke TPOU3BOIAHBIX rpauKOB, HA
KOTOPBIX BU3YAIU3UPYIOTCS
CHer(UIHBIE IS TOTO WIH HHOTO
CUTHaJIa BEJINYMHBIL.

[1O nomkHO AaBaTh BO3MOXKHOCTh
BH3yaJIU3aIliid U 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:

- OMI': Bu3yanusanus curHana,
CIEKTp CUTHAJIa, aMILTUTYIHBIN
TpUTTEP

- OIII": BUu3yanuzamnus curaaia,
CIIEKTpa CUTHAJIA, TAXOTPAMMBI,
rpaduk mynbca

- OKI': Bu3yanu3aunus cursania,
TaXxorpaMMbl, rpaduk mysibca

- KI'P: Bu3yanu3anus cursana

- O0I': BU3yanu3anus cursaia,
CIIEKTp CUTHAJIA, aMILTUTY 12
anb(a-puT™Ma, aMIUTUTYAa
OeTa-puT™ma.

- CeHCcop JIbIXaHusl: BU3YyaIu3alls
CUTHaJa,

- KHomnka: Bu3yanusanus CUrHaia
pa3MeTKu

1O moKHO UMETh BO3MOXKHOCTh
KacToMH3aluu U HacTporku 110 s
b PeKTUBHOTO OTOOpAKEHHUS
rpaduKOB: HACTPOWKA 1IBETa, BEIOOP
[apaMeTpoB JUIsl aHaIu3a, BBIOOp
0TOOpakaeMbIX rpauKoB,
MacitabupoBanue rpagukos. [10
ITOJIKHO UMETh BO3MOXHOCTb 3aIIUCH
1 BOCITPOU3BEICHUS
PETUCTPUPYEMBIX CUTHAJIOB.
B03M0KHOCTh HACTPOMKHN
MmapamMeTpoB (PUIbTpAIMK CUTHATIA C
MOMOIIBIO (PUITBTPA HIDKHUX YacTOT,
(bUIBTpa BHICOKUX YaCTOT,
[OJIOCOBOTO (DHUITBTPA,
PEKEKTOPHOTO (DUTBTPA.

C 1enpio yo0CcTBa aHAIM3a CUTHAA,
TOJIKHA UMETHCS BO3MOKHOCTh
BaTMCH PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocnenyromei
BO3MO>KHOCTBIO MIX TTOCJICTYIOIIETO
BocIipon3BeieHUs B 1anHoM [10
(MIMUTHPYS PETUCTPALIUIO CUTHAJIA B
PEKMME PEATIbLHOTO BPEMEHM).

B cocTaBe: MeTOIUYECKUE




MaTepHaIbl AJIs1 YIUTENS U
00yJaronuxcsi, ONMUCaHue
[OIKJTFOUCHUST CEHCOPOB
mabopaTopyu, HHCTPYKITUH TIO
mcroynp3oBanuio 110, onrcanue
11a0OpaTOPHBIX U MPAKTHYECKIX
paboT, KOTOPOE B TOM YHUCIIE
COJICPIKUT TPE3CHTAIIMOHHBIC
MaTepHaJIbL.

'YiakoBka/kopoOka JabopaTopuu
MOJHKHA 00ecrieynBaTh Y00HOe
XpaHCHHE M COJIEPIKATh MOJICKA3KH
TS PACTIONIOKEHUSI CEHCOPOB U
YCTPOKHCTB JabopaTopuu st
yIOOHOTO UCTIOJIL30BAHUS
[PEToIaBaTeI MU 1
00yJarOIUMUCS.

TexHomornyeckas HaIIpaBJICHHOCTb

0.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP AJIst
[IPaKTUKU OJIOYHOTO
[IpOrpaMMUpPOBaHUS
C KOMILJIEKTOM
aTYNKOB

PoGoToTexHU4ecKuii Habop
[peJHa3HaueH [l U3y4eHHUs] OCHOB
[POOOTOTEXHUKH, JeTaleH, y3JI0B U
MEXaHU3MOB, HEOOXOAUMBIX JUIS
CO3/TaHUS POOOTOTEXHUUICCKUX
YCTPOMCTB.

HaGop npezcrapiser co0oit
KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COETUHUTEINIbHBIX AIEMEHTOB U
DIIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Ha6op no3sossieT cobupats (1
[pOrpaMMHUpPOBATH COOMpaeMble
MOJIEJIN ), U3 DJIEMEHTOB BXOJISIIINUX B
€ro COCTaB, MOJEJIN MEXATPOHHBIX U
[POOOTOTEXHUYECKUX YCTPOMCTB €
ABTOMAaTH3UPOBAHHbBIM
yIIpaBJI€HUEM, B TOM UUCJIE Ha
KOJIECHOM XOAY, a TaK ke
KOHCTPYKLIMI, OCHOBAaHHBIX Ha
MCTI0JIb30BAHUU TIepeay (B TOM
qHCIIe YEPBSIYHBIX U 3y0UaThIX), a TaK
pKe PbIYaroB.

CBETOJIMOIHBIA MATPUYHBIA TUCTUICH
c 6eJoii MOICBETKOM Ha KOHTPOJLIEpe
KomruecTBo nopToB BBOAA/BBIBOAA
Ha KOHTPOJIJIEPE HE MEHEE 6
KonnuecTBO KHONOK HE MeHee 4
O0111e€ KOIUYECTBO 3JIEMEHTOB: HE
MeHee 520 mT., B TOM YHCIIe:

1) nporpamMmupyemslii 010K
YIIpaBJIEHUS, KOTOPBII MOXKET
paboTaTh aBTOHOMHO U B IOTOKOBOM
peKume;

2) cepBOMOTOpBI

3) TaTYMK CHIIBI

4) naTyuK pacCTosIHUS




5) IaTyuK IBETA

6) akKyMyJIATOpHas 6atapes

7) IlnacTuKOBbIE CTPYKTYPHbIE
AIIEMEHTBI, BKJIIOYast
repopupOBaHHBIC SJICMEHTHI:
OaJIKu, KYOMKH, OCH M BaJIbI,
COCTUHUTEIILHBIC SJIEMEHTHI K OCSIM,
[IIecTepHH, MPEAHA3HAUYCHHBIE JUIS
CO3/TaHUS YEPBSIYHBIX U 3y0UaThIX
repenay, COeIMHUTENbHBIE U
KpEeTeKHbIC JIEMEHTBI;

7) [IporpammHOe obecrieueHue,
MCTIOIB3yeMOe ISt
[IPOrpaMMHUPOBAHUS COOUPAEMBIX
POOOTOTEXHUYECKUX MOJCTICH 1
YCTPOMCTB, JOCTYIHO AJIs
CKauMBaHUs U3 ceTH VHTEepHET

10.

O06pa3oBaTENbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KoMIUIeKT 17151 u3y4eHusi OCHOB
PIIEKTPOHUKU U pOOOTOTEXHUKHU
HaGop moimkeH ObITh MpeIHa3HAYCH
IS TIPOBEICHUS YI€OHBIX 3aHSATHIHA
[0 SJIEKTPOHUKE U CXEMOTEXHUKE C
[1eTBI0 U3yUeHUs Hanbosee
pacrpocTpaHEeHHON AJIEeMEHTHOM
0a3bl, MPUMEHIEMOU ISt
MHKXEHEPHO-TEXHUYECKOTO
TBOPYECTBA YUALIHXCS M Pa3padOTKU
yaeOHBIX Mojenel pobotoB. Habop
ITOJKEH TTO3BOJIAT YYalIMCs Ha
MPAKTUKE OCBOUTH OCHOBHBIE
TEXHOJIOTUH MTPOSKTUPOBAHUS
POOOTOTEXHUYECKUX KOMIUIEKCOB Ha
MpuMepe y4eOHbIX Mojieneit
POOOTOB, a TAK)KE U3YUUTh OCHOBHBIE
TEXHUYECKHE PELIeHUs B 001acTu
KHOEPHETUUECKUX U BCTPABAEMBIX
CHCTEM.

B cocTaB KOMITJIEKTa JOKEH
BXOJUTH HA0Op KOHCTPYKTUBHBIX
HIIEMEHTOB /7151 COOPKU MaKeTa
MaHUITYJISIUOHHOTO PoOoTa,
KOMIUIEKT METAJUTMYECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB IS
cOOpKM MakeTa MOOMIIBHOTO poOoTa
W T.II.

B cocTaB KOMITJIEKTa BXOJUT HAbOp
PIIEKTPOHHBIX KOMIIOHEHTOB JIJIS
M3y4eHUs] OCHOB AJIEKTPOHHUKH U
CXEMOTEXHHKH, a TAKKE KOMIUICKT
[IPUBOJIOB M TJATYUKOB PA3IMUYHOTO
TUTIA TSl pa3paboTKu
POOOTOTEXHUYECKUX KOMILJICKCOB.
B cocTaB KOMIIJIEKTA JTOJKHO

IBXOAUTH: MOTOPEI C SHKOACPOM - HE

1 mT.

1 .




MeHee 2 HIT, CepBONPHUBO OOJIBIION
- HE MeHee 4 1T, CEPBONPUBO/T
MaJIblil - He MCHEee 2 IIT,
MH(ppaKpacHBINA JaTYHK - HE MEHEEe 3
[T, yILTPA3BYKOBOM JaTUMK - HE
MeHee 3 1T, JaTYUK TEMIIEPaTyphl -
HE MEHEe 1 T, JaTYnK
OCBEIICHHOCTH - HE MeHee | miT,
HAOOP JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTophl, KOHJACHCATOPHI,
CBETOJIMOJIbI PA3IMYHOTO HOMUHAJA),
KOMILICKT TIPOBOIOB JIJIst
OecraeyHOro MPOTOTUITHMPOBAHUS,
raaTa 6ecraeyHoro
[MPOTOTUITUPOBAHHUSI, AKKYMYIISATOP U
BapsiTHOE YCTPOUCTBO.

B cocTaB KOMILIEKTa JOJIKEH
BXOJIUTH MPOTPaMMHUPYEMbIN
KOHTPOJLIEP, TPOTrPaAMMHUPYEMBIH B
cpene Arduino IDE unun
AHAJIOTHMYHBIX CBOOOIHO
pactpocTpaHsieMbIX cpeaax
pa3pabotku. [Iporpammupyemsiii
KOHTPOJIIEP JIOJDKEH 00J1a/1aTh
[MOPTaMU JIJISl TIOIKITIOUCHHS
(PPOBBIX M AaHAIOTOBBIX
ycTpoiicTB, unTepdeiicamu TTL,
USART, I2C, SPI, Ethernet,
Bluetooth mmm WiFi.

B cocTaB KOMIJIEKTa TOJIKEH
BXOJIUTh MOJIYJTb TEXHUYECKOTO
BpEHMsI, IPEJCTABIISIOMINN COO0M
BBEIYHCITUTENLHOE YCTPOIMCTBO CO
BCTPOSHHBIM MUKPOTIPOIIECCOPOM
(kKon-BO sizep - He MeHee 4 1IT,
yacToTa sjapa He meHee 1.2 I'T,
00bemM O3V - He MeHee 512 MO,
00BEM BCTPOCHHOMN NaMSITH - HE
MeHee 8 ['0), nHTerpupoBaHHON
Kamepoil (MakcHMaabHOE
pa3pelieHne BUACONOTOKa,
nepenaBaeMoro no uurepdeiicy USB
- He MeHee 2592 x 1944 en.) u
ONTUYECKOUN cucTeMon. Moayiib
TEXHUYECKOTO 3PEHUSI TOJIKEH
00J1a71aTh COBMECTHMOCTBIO C
Pa3TMYHBIMH IPOTPAMMHUPYEMBIMH
KOHTPOJUIEPAMH C TIOMOIIIBIO
muTepdeiicos - TTL, UART, 12C,
SPI, Ethernet. Moaynb
TEXHUYECKOTO 3PEHUS JOKEH UMETh
BCTPOCHHOE IMPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTIEpaIIMOHHON cUCTeMBI Linux,




[MO3BOJISAIOIIEE OCYIIECTBIISITh
HACTPONKY CHCTEMbI MAILIMHHOTO
00ydeHHs: mapaMeTPOB HEHPOHHBIX
ceTelt 111 0OHapyKEHUsT 0OBEKTOB,
OTIpe/IeTICHUs] UX MapaMeTPOB U
nanpbHEHIICH HICHTU(PUKAIINHN.
KOMITIEKT T0JDKeH 00ecTieunBaTh
BO3MOYKHOCTbH U3yU€HUSI OCHOB
pa3pabOTKU MPOTrPaMMHBIX U
QnnapaTHBIX KOMILIEKCOB
MHXCHEPHBIX CUCTEM, PEIICHUN B
cthepe "MHTEpHET Bemel", a Takxke
pereHuit B 00J1aCTH pOOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEIJIEKTa U
MAIIHHHOTO 00yUeHUSI.

11.

UeTtbipexoceBou
yIeOHBII
[POOOT-MaHUTTYIIATOP
C MOAYJIbHBIMHU
CMEHHBIMU
HacaJIKaMu

'Y4eOHbIi poOOT-MaHUITYIIATOP
MpeaHa3HaveH sl OCBOCHUS
00yUaroIUMUCS OCHOB
POOOTOTEXHUKH, JUISI TOATOTOBKH
00y4aromuXxcs K BHEAPEHUIO U
[OCJIeTYIOIEMY HCIIOJIb30BAHUIO
POOGOTOB B IPOMBIIIIIEHHOM
[MPON3BO/ICTBE.

KomnuecTBo oceii poboTa
MaHUITYJISITOpA - YETHIPE.
[lepemerieHue HHCTPYMEHTA B
[POCTPAHCTBE 10 TPEM OCSIM JOJIKHO
YIIPABISATHCS IArOBBIMU
nBuTaTensaMu. HampsokeHne muTaHus
[1aroBbIX JABHUTraTenel He 6onee 12 B.
CepBo/iBUraTellb YETBEPTON OCH
MoMKeH 00ecreynBaTh MOBOPOT
MHCTPYMEHTA.

'YT0J1 MOBOpOTa MAHUITYIIATOPA HA
OCHOBaHUHU BOKPYT BEpTHUKAIHHOU
ocu He MeHee 180 rpanycos.

/It onpeneneHus moaoxKeHus
MaHUITYJISTOpA MIPU TOBOPOTE BOKPYT
BEPTUKAJIBHOW OCH JIOJIKEH
MCII0IB30BATHCS SHKOJIEP.

'Yron noBopoTa 3aHEro mieva
MaHUIyJsTOpa HE MeHee 90
TpaycoB.

Yo moBOpOTa NEPEIHETO MIieya
MaHHITyIsITOpa HEe MeHee 100
rpaxycoB.

/{51 onpeneneHus moyoKeHust
BaJIHETO U MEPETHETO IIIeY
MaHHITYJISITOPA JOJKEH
MCII0b30BATHCSI THPOCKOM. YTOII
[TOBOPOTA IO YETBEPTOM OCH HE
Menee 180 rpaaycos.

Jlo/KHA OBITH BO3MOXKHOCTD

OCHallICHHUA CMCHHBIMH HaCaJKaMH

1 mT.
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(Hampumep, AepKaTenp KapaHaania
iy (hioMacTepa, IPUCOCKa C
CEpBOJBUIATEIIEM, MEXaHUYECKOE
3aXBAaTHOE YCTPOMCTBO C
CEpBOBUIATEIIEM, YCTPOICTBO 1Is
lTa3epHOM TPaBUPOBKH WU
ycTpoiictBo ais 3D-neuarn).
JlokHa OBITH BO3MOXHOCTb
[TO/IKJIFOUEHUS JOMOJIHUTEIbHBIX
YCTPOICTB (Hampumep,
TpaHcIIopTepa, peyibca AJis
nepemMeleHus podora, MmyJabTa
YIIpaBJIEHUS TUIIA JPKONCTHK,
KaMepbl MAllIMHHOTO 3pEHUS,
OITUYECKOTO TaTYMKA, MOIYJIS
0ECIIPOBOIHOTO JOCTYIIA.
Po6OT-MaHUIYIISITOP TOJIKEH
o0ecreynBaTh nepeMeleHue
HacaJKu B IPOCTPAHCTBE,
AKTHUBALIMIO HACAJKHU, BO3MOKHOCTb
[10JIy4€HHUsI CUTHAJIOB OT KaMepbl U
TaTYNKOB, BO3MOKHOCTb
YIIPaBJICHUS TOTOIHUTEIbHBIMU
YCTPOHCTBAMM.

Marepuan KopIiryca - allOMUHUM.
Jlnametp paboueii 30HbI (0€3 yuera
HAaBECHOI'O MHCTPYMEHTA U
ueTBepToil ocu) He MeHee 320 MMm.
MuTepdeiic monkmovenus - USB.
/TomkxeH nMeTh BO3MOKHOCTh
ABTOHOMHOM paOOThI U BHEILIHETO
YIIpaBJICHUS.

Y IIpaBIsAOIIKN KOHTPOJLIEP TOJKEH
OBITH COBMECTUM cO cpeaor Arduino.
Y IIpaBIAOIINN KOHTPOJLIED
COBMECTHM CO CpeIoi
porpamMmupoBanus Scratch, u
S136IKOM IIporpammupoBanus C.
JlokeH obecrieunBaTh MOBOPOT MO
[EepBBIM TPEM OCSIM B 3a/IaHHBII yToJ
1 Ha 33JaHHBII YTroJ1, TOBOPOT 110
YEeTBEpTOM OCH Ha 3aJlaHHBIN yroul,
BH>KEHUE B KoopauHatel X, Y, Z,
MepeMeleHne Ha 3a/laHHOe
[paccTosiHUE 10 KoopauHataMm X, Y,
7, iepeiayy JaHHBIX O TEKYIEM
[10JIOKEHUH YTIIOB, IIEpeady
ITAaHHBIX O TEKYLIUX KOOpIUHATaX
MHCTPYMEHTA.

JloymkeH noaiepKuBaTh
[epeMEILEHUE B IEKAPTOBBIX
KOOpJAMHATax U yIjlax IoBOpoTa
0CEM, C 3aJaHHON CKOPOCTBIO U
YCKOPEHHUEM.




(mepeHoc 00beKTa).

TUIIbl IepeMEIIEHUI B IEKaPTOBBIX
KOOpJMHATAX: IBUKEHUE 110

TPACKTOPHH, IBUKEHHUE 10 MPAMOMN
MEXKy IBYMS TOUKaMHU,
[EPETPHITMBAHUE U3 TOYKU U TOUKY

12.

OO6pa3oBaTeIbHBIN
HAO0O0p IS U3yUCHUS
MHOT'OKOMIIOHCHTHBIX|
POOOTOTEXHUYECCKHUX
CHICTEM U
MaHHITYJISIITAOHHBIX
poboToB

OOpazoBaTeNbHBIN
KOMILICKT JIOJKEH OBITh
MpeaHa3HaueH JJis
M3y4eHUS
POOOTOTEXHUIECKUX
TEXHOJIOTHI, OCHOB
MH(pOPMAIIMOHHBIX
TEXHOJIOTHM U TEeXHOJIOTUH
[TPOMBILLITICHHOU
ABTOMATHU3AIUH, a TAKXKE
TEXHOJIOTHI
MPOTOTUITUPOBAHUS U

A JIATHBHOTO
MPOM3BO/ICTBA.

B coctaB koMILIEKTa
ITOJDKHO BXOJIMTh:

1) UnTennexTyanbHbIi
CEpBOMOJYJIb C
MHTETPUPOBAHHON
CUCTEMOU YIIpaBJICHUS,
[TO3BOJISIOIICH 00bEIUHSTh
CEPBOMO/JIYJIH JIPYT C
ITPYTOM T10
[OCJIe1I0BATETLHOMY
mHTEpdEiicy - He MeHee 6
IIIT;

2) PoboToTexHu4ecKuii
KOHTPOJLIEP MOJIYJIBHOTO
TUMa, IPEeACTaBISIONIUN
co00H OTHOTIIIATHBIN
MUKPOKOMITHIOTED C
OINEPALlMOHHONW CUCTEMOM
Linux, 00beTMHEHHEIN C
nepudepuiHbIM
KOHTPOJIJIEPOM C
[TOMOIIIBFO TIIATHI
paCIIMpEHMUSI.
PoGoToTeXHUYECKUI
KOHTPOJIIEP TOJKEH
YIOBJIETBOPSITH
TEXHUYCCKUM
XapaKTePUCTUKAM: KOJI-BO
siIep BCTPOSHHOTO
MUKpPOKOMITBIOTEPA - HE
MeHee 4, TaKTOBasI 4acToTa
siyipa - He Menee 1,2 [T,
00beM O3V - He meHee 512

MO, HaTu4IHe

1 mrr.
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uHTepdeiicos - SPI, 12C,
12S, TTL, UART, PWM,
[u(POBBIEC U AHATOTOBBIE
MOPTHI JISI TIOIKITFOUCHHUS
BHEIIHUX yCTPOMCTB, a
rax:xe WiFi uau Bluetooth
IS KOMMYHHUKAIIUK CO
BHEIIIHUMH YCTPOWCTBAMHU.
PoOOTOTEXHUYCCKHUI
KOHTPOJIJIEP JTOJDKECH
oOecreunBaTh
BO3MOKHOCTD
[POTrpaMMHUPOBAHUS C
IMOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo601HO
pacIpocTpaHsAeMOl CpeJIbl
Arduino IDE, a Takxe
YIIpaBICHUS MOJCISIMHU
POOOTOTEXHUUECKHUX
CHUCTEM C TIOMOIIBIO CPEJIbI
ROS.

3) BeruncauTenbHbIH
MOJYJIb CO BCTPOCHHBIM
MHUKPOKOHTPOJISPOM - HE
MeHee 1 ImT.
BprauciurenbHbIil MOAYJIb
IToKeH o0J1anaTh
BCTPOCHHBIMH ITU(POBBIMU
mopTamu - He MeHee 12 T
1 aHAJIOTOBBIMH TTOPTaAMU -
He MeHee 12 mT.
BrrancinTenbHbI MOAYJITb
ITOJDKeH 00J1a1aTh
BCTPOEHHBIM MOJTYJIEM
0EeCTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi qns
CO3daHUs
armapaTHO-MPOTPAMMHBIX
pELIEHU 1

" yMHBIX/CMapT"'-yCTPONCTB
1t pa3pabOTKU pelIeHHi
"HaTepHer Bemen".
BprauciuTenbHbIil MOAYJIb
moJpKeH 00J1agaTh
COBMECTHUMOCTBIO C
nepudepruiHBIMU TIIIaTaMU
ITJIST TOAKIIFOYCHHS K CETH
Ethernet 1 moaKIFOYEHUS
BHEIIIHEH CHJIOBOI
Harpy3KH.

4) Moaynb TEXHUYECKOTO
BPEHUS, IPEICTABIISIOMIHNI
co00i1 ycTpoiicTBO Ha 6aze
BBEIYMCIUTEIHLHOIO




MUKpPOKOHTpOJLIEpa U
MHTETPUPOBAHHOMN
KaMepbl, oOecreunBaloniee
pacrio3HaBaHUe
[MPOCTEUIIINX
M300paXKeHU Ha MoJTyJie
Ba c4eT COOCTBEHHBIX
BHIYUCITUTENbHBIX
BO3MOHOCTEN - HE MEHEE
1 mT;

Mo1ysib TEXHUYECKOTO
BpeHus JOKEH
o0ecreunBaTh
BO3MO>KHOCTh
OCYLIECTBIIATh HACTPOUKY
PKCIIO3UIINH, OanaHca
oesioro, HSV
COCTaBIISIOLINX, TIOLIAAN
0OHapyXUBaeMOi1 001acTH
M300paKeHUs, OKPYTIIOCTH
0OHapyXUBaeMOi1 001acTH
M300paXKeH U, TOJI0KEHHE
0OHAPYKMBAEMBIX
o0JacTeld OTHOCUTEIBHO
APYT Apyra

Mo1yJib TEXHUYECKOTO
BpeHus JOKEH UMETh
BCTPOEHHBIE NHTEP(EHCHI -
SPI, UART, 12C unu TTL
TSI KOMMYHHKAITUH JIPYT C
NIPYTOM HJIM BHEITHUMHU
YCTPOMCTBAMMU.

5) Kommnekt
KOHCTPYKTHBHBIX
DIIEMEHTOB U3 MeTalja Jis
COOpPKH MOJIETTH
MaHUITyJISITOPOB - HE MEHEE
1 T

6) KoMIIJIeKT 271eMEHTOB
11 COOPKH BaKYYMHOT'O
BaxBara - He MeHee | 1miT.
O6pa3oBaTENHHBIN
POOOTOTEXHUYECKUI
KOMITJICKT JIOJDKEH
coZiepkaTh Habop
O1OIMOTEK TPEXMEPHBIX
MOJCIICH IS
MTPOTOTHITHPOBAHHS
MO/IeTIeil MOOMIIBHBIX U
MaHUTTYJISITAOHHBIX
POOOTOB PA3IMYHOTO THUIIA.
B cocTaB komIIekTa
MOJKHBI BXOJUTh
MHCTPYKLIUU U




METOINYECKUE YKA3aAHH
Mo pa3paboTke
TPEXMEPHBIX MOJEIIEH
MOOMJIBHBIX POOOTOB,
MaHUTTYJISIIUOHHBIX
POOOTOB C pa3IUYHBIMU
TUTIAMU KHHEMATHKU
(yriioBasi KHHEMaTHKa,
MIOCKO-TIapalIesIbHAs
KIHEMAaTHKa,
neNbTa-KHHEMaTHKa,
SCARA unu peruaxknas
KHHEMAaTHKa, Iiatgopma
CrtroapTa # T.I1.).
OOpazoBaTeNbHBIN
POOOTOTEXHUYECKUI
KOMITJICKT JIOJDKEH
COJIep>KaTh MHCTPYKITUH T10
[TPOCKTHPOBAHUIO
POOOTOB, MHCTPYKIUU H
METOJIUKH OCYIIECTBICHUS
MHKXEHEPHBIX PACYETOB
[IPY MPOCKTUPOBAHUHT
(pacdeTbl HArpy3KHU U
MOMEHTOB, pacyeT
MOIIIHOCTH MPUBOJIOB,
pacueT mapameTpoB
KUHEMATHUKH | T.I1.),
MHCTPYKIIUHU TTO
pa3paboTKe CUCTEM
YIIPaBICHUS U
MPOTrPAMMHOTO
oOecrieueHus Jist
YIIPABJICHHS pOOOTaMH,
MHCTPYKLIUU U METOJUKHU
1Mo pa3paboTKe cUCTEM
YIIPaBIEHUS C SJIEMEHTaMU
MCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO

0OydeHMSI.

KommbroTepHoe 060py10BaHme

13.

HoyTOyx

Dopm-pakTop: HOYTOYK;
PKecTtkasi, HeoTKIIO9aeMast
KJIaBHaTypa: HaJIM4ueE;

Pycckas packiaika Kj1aBAaTypBbl:
HaJTU4HE;

JlnaroHane skpaHa: He MeHee 15,6
ITFOTIMOB;

Pa3pemenne skpana: He menee 1920
X 1080 mukcenei;

KonnuecTBo siaep npoueccopa: He
MeHee 4,

KommyecTBO MOTOKOB: HE MEHee §;

lba3zoBas TakTOBas 4YacToTa

1 mIT.
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rpoueccopa: He MeHee 1 I'T;
MakcrMaibHasi TAKTOBask 4acToTa
rpoieccopa: He meHee 2,5 ['T;
Kam-nmaMsth mpoiieccopa: He MEHee
6 MoOaiit;

O0BEM yCTaHOBIICHHOM
OIIepaTUBHON NaMATHU: HE MEHee §
["GaiT;

O0BeM noaaepKUBAEMOI
OTepaTUBHOM MaMATH (JU1s
BO3MOYKHOCTH PacIIMpPEHUs): HE
MeHee 24 ["6alT;

O6wvem Hakonutens SSD: He MeHee
240 I"6aiiT;

Bpewmst aBTOHOMHO# paboTHI OT
Oatapen: He MeHee 6 4acoB;

Bec HoyTOyKa C yCTaHOBJIEHHBIM
AKKyMyIaTopoM: He Ooiee 1,8 kr;
Bremnuii uarepdeiic USB
cTtaHgaprta He Huxke 3.0: He MeHee
TpeX CBOOOIHBIX;

Buemranii uarepdeiic LAN
(Mcronb30BaHUE NIEPEXOIHUKOB HE
MPEeTyCMOTPEHO): HATNYHKE;
Hanuuue monyneit u uatepdeiicon
(Mcmonb30BaHKE MEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;
becipoBoHas cBsi3b Wi-Fi: Hammume
¢ noxaep:kkoit crannapra IEEE
802.11n unu coBpeMeHHee;
\Web-kamepa: nHamuuue;
MaHunyasTop "MbIllb": HAIUYKE;
[ IpenycTaHoBIEHHAs ONIEpPALIMOHHAS
cucTema ¢ rpadpu4ecKum
[0JIb30BATEILCKUM HHTEp(eiicoM,
oOecnieunBaroas padboTy
pacTipoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
0O0IIECUCTEMHBIX MPUIIOKEHUI:
HaJM4ue.

14.

Tenexka -
XPaHWINILE

HOYTOYKOB

TUIT KOPITyca: METal;

BO3MO>KHOCTb O€30I1aCHOTO
BAaIUIIIEHHOTO 3aMKOM XpaHECHUS
HOYTOYKOB: HAJIMYHE;
BO3MO>KHOCTH 3apsiIKi HOYTOYKOB:
HaJIM4Ke, MOIep>KKa HOyTOYKOB U3
KOMILIEKTa TIOCTABKH,

Hannyue poyrepa Wi-Fi crangapra
802.11n nmm coBpemenHee: | mr.
moJiaep>kka HOyTOYKOB U3
KOMILIEKTa IOCTABKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK,
moJiaep>kka HOyTOYKOB U3

IKOMIIJICKTA ITIOCTaBKH,

1 mrr.
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Hampspxenne nutanus: 220 B\S0 I'o;
[ToTpebnsiemMast MOIITHOCTH, BT
(Makcumym): 2500;

[ToTpebnsemplii TOK, A (MaKCUMyM):
12;

JlyivHa MIHYpa AJIEKTPONUTAHUS: OT
2,5 mMetpa;

3aiuTa OT nepeHanpsLKeHus,
KOPOTKOTO 3aMBIKaHHUS: HATMYHE;
Koneca i nepeBU>XeHuUs ¢
TOPMO30M: HAJIMUHE.




