MUHUCTEPCTBO INPOCBEIIEHUSI POCCUMCKOMX
®EJEPAIINU

PACIHIOPAKEHUE
ot 12 suBapsa 2021 r. N P-6

OB YTBEPXKJIEHUU METOJUYECKHX
PEKOMEHJIAIIUA 11O CO3IAHUIO U
®YHKIIMOHUPOBAHUIO B
OBILIEOBPA3OBATEJ/BHBIX OPTAHU3AIIMSAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U
MAJIBIX TOPOJIAX, HEHTPOB OBPA3BOBAHUSA
ECTECTBEHHO-HAYYHOUN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

Bo ucnonnenune nynkra 4 IlpaBui npegocTaBieHus M pacupeaeNeHus Cyocuauii 3 ¢eaeparbHOro
Oromkera OrokeraM cyObekToB Poccuiickoit ®exepanuu Ha COPUHAHCHUPOBAHHE PACXOIHBIX
00s13aTenbcTB cyObekToB Poccuiickoit denepanyy, BOSHUKAIOMIMX MTPU PeaTU3alui PETHOHATBHBIX
IPOEKTOB, OOECIEUMBAIOIINX JIOCTH)KEHUE IIeJiel, MokasaTenel M pe3yibTaToB (elepaibHbIX
IPOEKTOB, BXOJAIIMX B COCTaB HalMOHaIbHOro mnpoekra "OOpa3zoBaHue", B paMmKax
rocyaapcTBeHHoM nporpammel Poccuiickoit @enepanuu "Pazputue o0pa3oBaHus", IpUBEICHHBIX B
[punoxennn N 5 k rocygapctBeHHoi mnporpamme Poccuiickoit @enepanuu "PasButne
oOpa3oBanus", yTBepxaeHHON moctaHoBieHueM [IpaButenbctBa Poccuiickoit ®enepauuu ot 26
nexabpst 2017 r. N 1642:

1. YrBepauth npunaraemblie MeToquuecKue peKOMEeHJAIMK M0 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3aLUAX, PACHIOIOKEHHBIX B CEIBCKONH MECTHOCTH M MAJIbIX TOPOJIax,
[IEHTPOB 00pa30BaHUSl €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOH HAaIlpaBICHHOCTEH B paMmKax
pPErMOHANBHBIX IPOEKTOB, O0ECIEYMBAIOLIMX JOCTH)KEHHUE IeNei, Moka3aTeslell U pesyibraTa
¢denepanpHoro npoekra "CoBpeMeHHas IKoa" HaIMOHAIBHOTO MpoekTa "ObOpa3oBanue";

2. KoHTposb 3a UCTIOIHEHNEM HACTOSIIETO PACMOPSKEHHS OCTaBJISIO 32 COOOI.
T.B. BACHJIPEBA
Ipunosxcenue

YTBEPK/[EHBI
pacnopsajicenuem

Munucmepcmea npoceewerus



Poccuiickoii @edepayuu

om 12 aneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUHU IO CO3JAHUIO
U ®YHKIIMOHUPOBAHHIO B
OBILIEOBPA30OBATEJbHBIX OPTAHU3ALIUAX,
PACITIOJIOKEHHBIX B CEJIbCKON MECTHOCTH "
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTNMYECKOU
HATIPABJIEHHOCTEN

1. O01ue MoJI0KEeHUA

Hacrosimie Metonuueckre pekoMeHIanuu (nanee - PekoMeHanmm) HanpaBiieHbl Ha oOecriedeHue
CAUHBIX OpPraHu3allMOHHBIX W MCTOANYCCKUX YCJ'IOBI/H\/JI CcOo3aaHuA Hu 06HII/IX IIoaAxXoJ0B K
(YHKIIMOHMPOBaHHIO B 00II€00pa30BATEIFHBIX OpPraHU3alMAX, PACIOIOKEHHBIX B CEIBCKON
MCCTHOCTH M MaJIbIX IOopodax, LCHTPOB O6p330BaHI/I$I GCTGCTBCHHO-HaquOﬁ M TEXHOJIOTHYECKOM
HarpaBieHHocTel "Touka pocra", B memsx oOecredeHus peanu3anuu (erepasbHOro MPOeKTa
"CoBpeMeHHast mIKoJa" HalMoHaIbHOTO poekTa "O6pazoBanue” (nanee - ¢eaepaabHbIi IPOEKT), B
TOM YHCJIe YCTAHOBJICHHS TPeOOBaHMI K pe3yIbTaTaM MCIOJIb30BaHUs CyOcHInK 3 (eaepaabHoro
Oromxera Oromxeram cyOobekToB Poccuiickoit ®denepaunu Ha CO(QUHAHCUPOBAHUE PACXOTHBIX
o0s3arenbeTB cyObekTOB Poccuiickoit denepariiv, BOSHUKAIOMINX MIPH PEaTH3allii PETHOHATBHBIX
IPOEKTOB, OOECIEUYMBAIOIINX JOCTIDKCHHE Iesiel, TokasaTeneil M pesynpTara (hefepasbHOro
npoekta "B o00mieo0pa3oBaTeNbHBIX OpPraHU3alUsaX, PACIIOIOKEHHBIX B CEIBCKOW MECTHOCTH U
MaJIBIX TOpOJIaX, CO3MaHbl W (DYHKIMOHHPYIOT ILEHTPHI OOpa30BaHHS ECTCCTBCHHO-HAYYHOW U
TEXHOJIOTUYECKOW HaIlpaBIeHHOCTEN" .

[IpuBeneHHble B HacTOSIIMX PexomeHmanusx TpeOOBaHUS SABIAIOTCS MHUHUMalIbHBIMU. OpraHbl
UCTIONTHUTENLHON  BIAacTH  cyObekToB  Poccmiickoit ~ @emepamuu  (OpraHbl  MECTHOTO
CaMOYIPaBJICHUSI) TPHU pealnu3ally MEPONPHUITHA 1O CO3JAaHUI0 W (PYHKIIMOHUPOBAHUIO B
00111€00pa30BaTENbHBIX OPTaHU3AIMAX, PACTIOIOKEHHBIX B CEIBCKOH MECTHOCTH M MaJIbIX TOPOJIaX,
IIEHTPOB 00pa3OBaHMS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBieHHOcTel '"Touka
pocra" (manmee - Llentper "Touka pocta") BopaBe oOecrieuuBaTh TPeOOBaHUSA, MPEBHIILIAIOIINE
YCTaHOBJICHHBIE HACTOSAUMU PekoMeHranusamu.

Hensmu  co3manust LlentpoB "Touka pocta" sBIsSETCS COBEPLIEHCTBOBAHME YCIOBHM ais
HOBBIIIEHUs] KayecTBa 00pa30BaHUs B 00I1€00pa30BaTENbHBIX OpPraHU3alMsIX, PACIIONIOKEHHBIX B
CEJIbCKOW MECTHOCTH M MaJIbIX TOpOJAaX, PACIIUPEHUS BO3MOXHOCTEH 00yYaroIMXCs B OCBOCHUU
y4eOHBIX MpPEeIMETOB €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKON HampaBiIeHHOCTEH, MporpaMm
JIOTIOJTHUTEIBHOTO 00pa30BaHMsI €CTECTBEHHO-HAYYHON U TEXHUYECKON HAIlpaBICHHOCTEH, a TaKxke
JUTS TIPaKTUYECKOi 0TpaboTku yueOHOro MaTepuaia no yuyeOHeM npeameram "dusuka", "Xumus'",
"buonorus".

Hentpsr "Touka pocta" obecrneunBaoT MOBBIIIEHUE OXBaTa 00y4arOLIMXCsl 00111e00pa30BaTENbHBIX
OpraHM3allfii, PpACIONOXKEHHBIX B CEIbCKOM MECTHOCTH M MajbIX TOpOJax, HporpaMMaMu
OCHOBHOT'O OOIIEro M JOMOJHUTEIHHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOU
HAaIpaBJICHHOCTEH C NCIIOIB30BAaHNEM COBPEMEHHOTO 000PY/J0BaHHUS.



Opranu3alMOHHO-TEXHUYECKOe, METOMUECKOe U WH(POPMAIIMOHHOE COTPOBOXKICHHE CO3JIaHHS B
cyobektax Poccuiickoit ®enepamuu IlentpoB "Touka pocrta" ocymectBiusier denepanbHoe
roCyAapCTBEHHOE ABTOHOMHOE o0pa3oBaTenpHOe yUpeXIeHUE JIOTIOJTHUTEIBHOTO
npodeccuoHanbHOro 00pazoBaHus "AKaJeMus pealu3alii TOCYJIapCTBEHHOW TIOJUTUKH W
npoeCcCUOHATBLHOTO  Pa3BUTHA  pabOTHUKOB 0Opa3oBaHUs MHHHCTEpCTBA  MPOCBEUICHHUS
Poccuiickoit ~ ®enepanmu"  (mamee -  DexepanbHBIA  omeparop).  Aapec  caiira:
https://www.apkpro.ru/.

2. Ilopsiiox co3nanust

Hentper "Touka pocra" MOTyT cO3AaBaThCsi KakK 3a CUET CPEACTB cyOcumuil ¢enepaabHOro
Oro0KeTa B paMKax peanusanuu denepanbHoro npoekra "CoBpeMeHHas MIKona'", Tak ¥ B paMKax
UHBIX TPOTPaMM U TPOEKTOB 3a CYET CPeACTB OlomkeToB cyObekToB Poccuiickoit ®enepanuu,
CPEICTB MECTHBIX OIOJIKETOB M BHEOIOKETHBIX HCTOUHUKOB.

Coznanue LlentpoB "Touka pocra" ocymiecTBisieTcss Ha 0a3e o01e00pa3oBaTeIbHBIX OpraHU3aINM,
PAacIOIOKEHHBIX B CEITLCKOW MECTHOCTH M MaJIbIX TOPOJax, IPU 3TOM B MIEPBYIO OUYEpPE/lb CO3JIaHHE
entpoB "Touka pocta" peKOMEHIYETCS OCYIIECTBIISITh B OpPraHU3alMSIX, TTOKA3bIBAIOIIUX HU3KHE
00pa3oBaTeNbHbIC PE3YJIbTATHI.

B cnyuae coznanus I{entpa "Touka pocra" 3a cuer cpencts cydocunuu u3 geaepaibHOro OrmKeTa
B pamkax ¢enepanpHoro mpoekra "CoBpemenHas mkona"' cyOwsekT Poccuiickoit ®epepanun
orpesenser:

- OpraH WCHOJHUTENbHOW BiacTu cyobekra Poccuiickoit @enepanuu, OTBETCTBEHHBIM 3a
peanu3anuio MEpoNnpusATH MO co3JaHMI0 U obecnedyeHuto GyHKIoHupoBanus LlentpoB "Touka
pocra" Ha Tepputopun cyobekra Poccuiickoit @eneparun (PernonanbHbIi KOOpIUHATOD);

- KOMITJIEKC Mep (OpOXKHYIO KapTy) M0 co3laHuio U ¢pyHKkunoHuposanuio Llentpos "Touka pocta”
cornacHo [Ipunoxennto N 1 k HacTosimum Pekomenaanusm.

Komrmuiekcom Mep npusHaeTcs IUIaH MEPONPUATHN Ha OYEPEIHOW I'OJ M ABYXJETHUN IIAHOBBIN
HepuoJ, MPeAyCMATPUBAIOIIUI MEpONPHUATHS IO CO3JaHMI0 M (PYHKIMOHUpOBaHHIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCIIE:

MEPOIPUSITHS, HAIIPAaBJIEHHBIE HA CO3/1aHKe U OTKphITHE LlenTpoB "Touka pocra";
MEpOINpPUATHS, HallpaBJieHHbIE Ha oOecnieueHne pyHkIMoHupoBaHus Llentpos "Touka pocra”;

MEPOTIPUATHSI TIO TIOBBIMIEHUIO TPO(ECCHOHATBEHOTO MacTtepcTBa paboTHHKOB LlentpoB "Touka
pocra";

MEpONPUATHS TI0 KOHTPOJIO JIOCTIDKEHHS MHHUMAJBHBIX — [IOKa3aTeNledl  Cco3JaHusi W
¢yuxuonuposanus Llentpos "Touka pocta".

PernonanpHbli KOOPAMHATOP B COOTBETCTBUM CO CPOKAMHU, yCTaHOBJIEHHbIMU B [Ipunoxenuun N 1 k
Pexomenpauusm, yTBepKaacT:

- JOJDKHOCTHOE JIMIO B COCTaBE€ PErHMOHAIBHOIO BEJAOMCTBEHHOIO IIPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3/1aHue U pyHKunoHuposanue LlentpoB "Touka pocra";

- MepeYeHb MOoKa3aTeae U HHANKATOPOB, COOTBETCTBYIOIIMX NpUBeIeHHBbIM B [Ipunoxenun N 2 k
HacTosIKUM PexoMeHganusaM, UX 3HaUCHUI;

- TepedeHb OO0IIe00pa30BaTeIbHBIX OpraHU3alluii, PACHOJOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJbIX TOpojax, Ha 0a3e KOTOphIX TuiaHupyercs cosnanue Llentpo "Touka pocrta" (mo dopwme,
npencraBieHHol B [Ipunoxenun N 3);



- tunoBoe Ilonoxenune o LleHTpe 00pa3oBaHHsS €CTECTBEHHO-HAYYHOHM M TEXHOJIOTHYECKOH
HarnpaBieHHocTel "Touka pocra" (IIpunoxenne N 4).

Coznanne nentpa "Touka pocta" Ha 6aze oOiieoOpa3oBaTENbHON OpraHU3aIMu JOMYCKAeTCs Kak
MyTEM BBIJCICHHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TOApa3elicHHs] 001eo0pa3oBaTeIbHON
OpraHu3aIH, TaK ¥ 0e3 BBIZACICHHS OTIEIBHOTO MOIPa3ACICHHUS.

OO0meoOpa3zoBaTenbHas OpraHU3alMsl M37AaeT JIOKAJIbHBIH HOPMATHBHBIM aKT O Ha3HAYCHUU
pykoBoautens llentpa "Touka pocra" (Kypartopa, OTBETCTBEHHOTO 3a (yHKIIMOHHPOBAHUE U
pa3BuTHE), a TaKke O co3gaHuu LeHtpa "Touka pocTta" M yTBEp)KIACHUM IIOJIOKEHUS O
nearenbHocTH Llentpa "Touka pocra".

PernonanpHblil KOOpaHMHATOpP HE mo3aHee AHA OTKpbiTUA LlenTtpa "Touka pocra" obecneunBaer
pa3MelieHre B crenuanbHo co3maaHHoM pasnerne "Llentp "Touka pocta" oduimansHOro caiira
o0uieo0pa3oBaTeIbHOM  OpraHM3allMd B MH()OPMAIMOHHO-TEIEKOMMYHUKALIMOHHON  CETH
"NnTtepuer" uHpopmaiuu o co3nanuu u pynkunonupoBanuu Llentpa "Touka pocrta", B TOM uuncie
uHpopManmu 00 o00pa3oBaTeNbHBIX MporpamMmax, obopynoBanmu Ilentpa "Touka pocra",
IUIAHUPYEMOM pEeXHMME 3aHATHH 00ydarouuxcs, MIaHUPYEMBIX MepoInpuaTusx. B co3manHOM
paszaene ouIMaIbHOTO caifTa 00pa30BaTEeIbHON OpraHM3aIlii TAaKXKe pa3MeniaeTcss nHpopmaius o
HallMoHaNbHOM MpoekTe "OOpa3oBaHue" (B TOM 4HCIe JIOrOTHII), ajipec caidTa U oduuuaIbHas
cuMBoauKa Munncrepersa npocsenienus Poceniickoit denepanun.

PernonanpHbIll KOOpauHATOP obOecnieunBaeT nHGOpMupoBaHue DenepalbHOTO orepaTopa B Cirydae
co3maHus Ha Tepputopun cyonekta Poccuiickoit ®denepannu llentpoB "Touka pocra" B pamkax
WHBIX TIPOTPaMM M TPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu QeaeparbHOro MpoeKTa
"CoBpeMeHHasi mIkoja" HalmoHaJIbHOTO mpoekta "OOpazoBaHue", 3a CYET CPEACTB OOKETOB
cyonsekToB Poccwuiickoii denepannu u (UaM) CPEACTB MECTHBIX OFOKETOB U (W) BHEOIO[)KETHBIX
UCTOYHUKOB, a TaK)Ke€ HampaBlieHHe Ha cornacoBaHue denepaibHOMYy ONEPaTOpy KOHLEMIIUU
co3manus U QyHKIIMOHUPOBaHUS TakuX LIeHTpoB.

3. TpeOoBaHMS K MOMELIEHUSAM, KOMILICKTOBAHUIO 000PYA0BaHHUEM,
PaCXOAHBIMHM MATEPHAJIAMU, CPEICTBAMM 00y4YEHUS U BOCITUTAHUA

Cozpanne IlentpoB "Touka pocra" mnpeamonaraeT KOMIUIEKC YCIOBHM II0 OCHAILEHHUIO
o0pa3oBaTeNbHbIX OpraHu3aluii  o0OpyNOBaHUEM, pPACXOJHBIMH MaTepuajlaMH, CpeICcTBaMu
o0yueHHss M BOCIHTaHMS A JOCTHXKEHUS 00pa30BaTENIbHBIX pPE3YyJbTaTOB MO MPEAMETHBIM
obnactsim "EcrecTBeHHO-HayuHble mnpeameTsl”, "EctectBennsle Hayku", "MartemaTtuka u
uHpopmaruka", "OOmecTBozHaHue M ecrecTBo3HaHue", "TexHosorus", o0pa3oBaTeIbHBIX
mporpamMm 001Iero o0pa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKON HaIpaBICHHOCTEH,
OpU pealu3alliid KypcOB BHEYPOUHOH JAEATENbHOCTH M JOMOJHUTEIbHBIX O0OIIepa3BUBAOLINX
IIPOrpamMM €CTECTBEHHO-HAYYHON U TEXHUYECKOW HAIPaBICHHOCTEN.

[lepeuenp HampaBineHHOCTEW peanuszyembix Ha Oasze LlenTpoB "Touka pocra" oOpa3zoBaTeibHBIX
IporpaMM MOXET OBITh pacIIUpeH B 3aBUCHUMOCTH OT HMEIOIIUXCA Yy 001ieo0pa3oBaTeIbHbBIX
OpraHu3aIii yCIOBHIA, a TAaKXKe MOTPEOHOCTEH YHaCTHUKOB 00pa30BaTEIbHBIX OTHOLICHUH.

Coznanme mentpa "Touka pocta" mpenmonaraer pa3Butue o0Opa3zoBaTeNbHON HHPPACTPYKTYpPHI
0011e00pa3oBaTeIbHOW  OpraHU3alMK, B TOM YHCJIE OCHAIICHHE 00I1e00pa3oBaTEIbHOM
OpraHu3aIuu:

- oOopynoBaHueM, cpeAcTBaMH OOyuYeHHs W BOCIMTaHMsS M H3yd4eHus (B TOM YHCIE
AKCIEPUMEHTAIBHOIO) TMPEIMETOB, KypCOB, JUCLUIUIMH (MOAYJEH) eCTECTBEHHO-HAYYHOU
HalpaBI€HHOCTH M  TEXHOJOTMYECKOM  HAmpaBICHHOCTEW NpU  pealM3allid  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOrPaMM U JOMOJHUTEIBHBIX 00Ie00pa30BaTeNbHBIX MPOTPaMM, B TOM
YUCJIe ISl pacIIMPEHUs CoAepKaHus yueOHbIX peametoB "dusuka', "Xumus", "buonorus";



- o0opymOBaHUEM, CPEICTBAaMU OOYYCHHSI M BOCIIMTAHUS ISl U3YYCHHUS OCHOB POOOTOTEXHUKH,
MEXaHUKH, MEXaTPOHHUKH, OCBOCHHMS OCHOB IPOrPaMMHUPOBAHUS, peATU3alUU IPOrpPaMm
JOTIOTHUTEIHFHOTO 00pa30BaHuUsl TEXHUIECKOW U €CTECTBEHHO-HAYYHOW HANIPABIEHHOCTEH U T.1I.

- KOMIIBFOTECPHBIM U NHBIM O60py,HOBaHI/IeM.

[lepeueHb, MHHMMAaJbHO HEOOXOAMMBbIE (YHKIMOHAIbHBIE M TEXHUYECKHEe TpeOoBaHUS U
MHUHHMAaJbHOE KOJMYECTBO OOOPYAOBaHMS, pACXOJHBIX MAaTepHuajoB, CpPEIACTB OOy4YeHUS U
BocriuTanus Juisi ocHamieHus LlentpoB "Touka pocra" (manee - WHEGPACTPYKTYPHBIM JIHCT),
orpenensioTcs PernoHanabHbBIM KOOpAMHATOPOM C yueroM [IpumepHoro mepeuns ob6opynoBaHMs,
pacXoAHBIX MaTepualoB, CPEICTB OOy4YeHHMs M BOCIUTAHUS IS CO3JaHUS U oOecredeHus
(YHKIMOHUPOBAHUS  IIEHTPOB  OOpa30BaHMs  €CTECTBEHHO-HAYYHOH M TEXHOJOTUYECKOH
HampaBiaeHHOCTH "Touka pocra" B 0011€00pa3oBaTENbHBIX OpPTraHU3AIMAX, PACIIOJIOKEHHBIX B
celbcKOoW MecTHOocTH UM Manblx ropojax (IIpunoxenme N 6), NpuUMEpPHOTO THUIIOBOTO
UHPPACTPYKTYpPHOrO JHUCTa, ompenensemMoro @enepaibHbIM  ONEPaTOPOM, U  HACTOSIIMX
Pexomennanuii.

B pamkax ocHameHuss ~ oOuieoOpa3zoBaTelIbHBIX  OpraHu3auMid  npu  (HOpMHUPOBAHUU
UHPPACTPYKTYpHOTO JIMCTa cyOBekT Poccuiickoii @enepannu BrpaBe BHIOpAaTh CTAaHIAPTHBIA WK
npOoQUIBHBINA KOMIUIEKT 000pYI0BaHUs, NPEACTABICHHBIM B PUMEPHOM IepedHe 000pya0BaHMs,
pacxoAHbIX MaTepuasoB, CpeACTB OOyueHUss M BocnuTaHus 1y ocHamieHus lLlentpo "Touka
pocta" (Ilpunoxenue N 6). Jng ManoOKOMIUIEKTHBIX 0OlIe00pa3oBaTelbHbIX OpraHu3anui <1>
00BbEM EAMHUI] CPEICTB O0YUCHHS U BOCITUTAHUS (POPMHUPYETCSI B MEHBIIIEM KOJIMYECTBE.

<1> ManokoMIIJIEKTHOW 001e00pa3oBaTeIbHON  OpraHM3alfel B paMKax peanu3aluu
MEpONPUATHA 1O CO3JaHUI0O U (DPYHKIIMOHHUPOBAHMUIO IICHTPOB €CTECTBEHHO-HAYyYHOU U
TEXHOJOTHMUECKOW  HampaBlIEeHHOCTEH  Tpu3HaeTcs  oOmeoOpa3oBaTenbHass  OpraHHU3aIlvs,
YUCJICHHOCTh KJIACCOB-KOMILUIEKTOB B KaXKJIOM M3 Mapajulielied KOTOpoi cocraBisger He Oonee 1
€IMHHUIIBI.

[IpodunbHbI KOMIUIEKT OOOpPYJOBaHUS MOXKET OBbITh BbIOpaH JUIg 00IIe00pa3oBaTEIbHbBIX
OpraHu3aIyii, IMEIOIIMX Ha MOMEHT co3aanus 1neHTpa "Todka pocra" HaOOp cpeACTB OOyUECHHS H
BOCIIUTaHMS, TOKPHIBAIOIIUI CBOMMH (PYHKIIMOHAIBHBIMUA BO3MOXKHOCTSIMH 0a30BbI€ MOTPEOHOCTH
npy u3ydeHuu npeameron "duszuka, "Xumua" u "buonorus".

[IpopunbHeli  KOMIUIEKT  oOopynoBaHusi  oOecrmeunBaeT  APQPEKTUBHOE  JTOCTHIKCHHE
00pa30BaTeNbHBIX PE3yJbTATOB OOYyYaOIUMHCA IO MpOrpaMMaM €CTeCTBEHHO-HAy4YHOW U
TE€XHOJIOTMYECKON  HAIPaBJIEHHOCTEH, BO3MOXHOCTh YIIyOJIEHHOrO H3Y4YEHHsS OTIENbHBIX
OpeMETOB, B TOM 4YHCie s (OPMHUPOBAHUS HM300pETATENBCKOT0, KPEaTUBHOIO, KPUTUYECKOTO
MBILUIEHUS], pa3BUTUS (QYHKIMOHAIBHON IPaMOTHOCTH y 00YYalOUIUXCs, B TOM YUCIIE €CTECTBEHHO-
Hay4YHOH U MaTeMaTUYECKOM.

[Ipu dopmupoBaHnu WHOPACTPYKTYPHOTO JIHCTA W3 MPOPUIHLHOTO KOMIUIEKTA B 00S3aTEIHBHOM
nopsiike oOecrieyuBaeTcs BBIOOP CPEICTB OOy4eHHS M BOCIUTAHHUA HE MEHee 4YeM II0 TpeM
yueOonpiM npenMeram ("dusuka", "Xumwus", "buosorus") m KOMIBIOTEPHOTO 00OpYJAOBAHHMS.
OcTaBiImecs 1Mo UTOraM onpeeieHus: 00s3aTeIbHOr0 000PyYA0BaHUs CPEACTBA, IPEIYCMOTPEHHBIE
st ocHameHust Lleatpa "Touka pocra", pacmpenenstorcs Ha MPUOOPETEHHE IOMOTHUTEIHHOTO
000pyIOBaHHUS, BXOAAILIET0 B IiepedyeHb OOOpYJOBAaHHUSA, PACXOAHBIX MAaTEpHANIOB, CPEICTB
oOyueHus u BocmuTaHusi npodpuibHoro komiuiekta (IIpunoxxenne N 6 kK MeTonUYecKUM
PEKOMEHIALIMSIM).

[Ipu BbIOOpE MOMONHUTENBHOTO OOOpPYNOBaHMS TaKXKe CJIEeIyeT YUYUTbIBaThb CHEHUPHUKY U
noTpeOHOCTH OTpaciieii 5KOHOMUKHU cyObekTa Poccuiickoit deneparu.



PernonanbHbI KOOPAMHATOP OOECIIEUMBAET COTJIACOBaHHME C(HOPMHPOBAHHOTO B COOTBETCTBUH C
TUTIOBOK (opmoit mHPpacTpykTypHOro jucta ¢ denepanbHbIM ONMEpaTOpoM B COOTBETCTBHH C
periaMeHToM, onpenensieMbiM PeepabHBIM OIIEPATOPOM.

[lpy HampaBieHMM Ha COIVIACOBAHHWE MH(MPACTPYKTYpHOTO JIUCTA, COZAEPIKAIIEro CTaHJapTHBIE
KOMIUIEKTHI, PernoHaNbHbIN KOOpAXHATOP MpenocTaBiseT (1mo Gpopme denepanbHOTO onepaTopa):

- TIOATBEPKIACHUE OTCYTCTBUS B COOTBETCTBYIOIIMX OOpPA30BATENBHBIX OpraHU3alUsAX, OCHAIICHUE
KOTOPBIX IUTAHUPYETCs, 000pYyIOBaHUS, PACXOJHBIX MaTepUaOB, CPEJICTB OOyUEHHUS U BOCIIUTAHUS,
YKa3aHHBIX B MIEPEYHE CTAaHAAPTHOTO KOMILJIEKTA;

- IOATBEpKJeHNUE Hannuus (Jinbo obecrieueHre HaIn4Ks 10 MoMeHTa ocHateHus Llentpos "Touka
pocta") yciaOBHH [UIsl XpaHEHHMs M HCIIOJIB30BAHMS XUMHUYECKHUX PpEaKTUBOB, B TOM UHUCIIE
HEo0XouMoro o0OpyJIOBaHUs, BKIIOYas IIKAa(d BHITSHKHOW NMaHOpPaMHBIM M mIKad A XpaHEHUs
XUMHUUYECKHX DPEAKTHBOB OrHEYMOpPHBIH, coriacHo IlepeuHio cpencTtB oOydeHHs W BOCHHUTAHUA,
HEOOXOIUMBIX JJIsl peanu3aluu o0pa30BaTEeNIbHBIX MPOTrPaMM HA4yajJbHOro OOIIEro, OCHOBHOI'O
o01Iero u cpeHero oo1ero oopa3oBaHusi, COOTBETCTBYIOIIMX COBPEMEHHBIM yCIOBUSAM O0y4EHHUS,
HE0O0XOIMMOro IMpH OCHALIEHWH oO0I1e00pa30BaTeNbHbIX OpraHu3alii B LEIIX pealu3aluu
MEPONPUITUIA IO COACHCTBHIO cO3laHMI0 B cyObekTax Poccuiickoit ®denepaunu (ucxoas u3
IPOTHO3UPYEMOIl MOTPEOHOCTH) HOBBIX MeCT B  00IIe0o0pa30BaTEeNbHBIX  OpraHU3aLMsIX,
yTBEPKACHHOMY npuka3zoM Munnpocsemenus Poccun ot 3 centsops 2019 r. N 465.

OO6pa3zoBarenbHble OpraHu3aluy, Ha 6a3e KOTOphIX co3naroTesa U GpyHKIHoHUpYoT LlenTpsr "Touka
pocTa", MOMKHBI COOTBETCTBOBAThH JCUCTBYIOIIMM TPEOOBAHUSM K YCTPOWCTBY, COJCPKAHUIO H
OpraHu3alK pekuMa paboThl 00pa30BaTEIbHBIX OPraHU3aLUN M WHBIM HOPMATHBHBIM IPABOBBIM
aKTaM, ONPENENSIOIUM TpeOOBaHUA K OpraHu3alud OOILEro W JOMOJHUTEIBHOTO 00pa3oBaHUs
JeTen.

[Tomemenust (GyHKIMOHATBHBIE 30HBI, B TOM 4YHCIE Yy4eOHble KaOMHETHl (M3HUKH, XHUMUH,
ouonorun) Llentpa "Touka pocta" pekoMeHIyeTCs pacoyiarath B Mpeesiax 0JHOTO 31aHHs.

[IpoextupoBanue, 30HUpoBaHue nomemeHuid lLlenTpos "Touka pocTta" M ompeneneHue au3aiiH-
pEILICHUI OCYIIECTBIISETCS C YUETOM PYKOBOJICTBA IO MPOEKTUPOBaHHUIO 1EHTpoB "Touka pocra",
YTBEPXKIAeMOTro (esiepaabHbIM OIIepaTOpPOM.

[Tpu mpoexTupoBaHuHU, 30HMpoBaHUU NoMerieHuil LlentpoB "Touka pocra" ciemyer yduThIBAaTh
0COOEHHOCTH 000pYyI0BaHUS, PACXOJHBIX MaTEPUAIOB, CPEICTB 00YUEHHS U BOCIIUTAHMSI, KOTOPHIM
Oyznet obecrieunBaTbcs 00pa3oBaTe/ibHAs OpraHU3alys.

[Ipoekt 3oHupoBanus nomemieHuid Ilentpo "Touka pocta" mnpencrabisieTca DeneparbHOMY
OTIepaTopy OJHOBPEMEHHO C MPEACTaBICHHEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranusauus 00pa3oBaTeJbHOU IeATEIbHOCTH

OO0pa3zoBarenbHass JeATeNbHOCT, Ha 0Oa3ze wneHTpoB "Touka pocra" OCyHIECTBISECTCS TIO
00pa3oBaTeNbHBIM ITpOorpaMMaM OOIIETO W TOTIOJHUTEILHOTO 00pa30BaHMUS.

TpeboBanmst k (Gopmary oOpraHu3andyd  00pa30BaTEIbHONW JICATEILHOCTH  PErYIUPYIOTCS
HACTOAIUMHU PexoMeHAalnusMU U WHBIMH HH(QOPMAIIMOHHBIMH M METOAMYECKUMHU MaTepuaraMu
®denepanbHOroO Oneparopa.

Hampasnenus peanusyeMbIX ¢ HCIosIb30BaHHEM pecypcoB llentpoB "Touka pocta" mporpamm
ONpPENENAIOTCd B COOTBETCTBMM C METOJMYECKUMHM MaTepuallaMd U PEKOMEHJALMIMHU,
YCTaHABIMBAEMbIMH U aKTyaIU3UpyeMbIMU DeiepabHbIM ONIEPaTOPOM.

Ha 6a3ze nentpoB "Touka pocrta" oOecneumBaeTcs peanusanusi 0Opa30BaTENbHBIX MHPOTrPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKOW HAIPaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C



TpeOOBaHUSMU 3aKOHOIATENHCTBA B cpepe 00pa3oBaHUs U ¢ yUeTOM pekoMeHaanuii degepaibHOro
omneparopa. B oGs3atenbHOM mopsiike Ha 0aze meHTpoB "Touka pocta" oOecrieunBaeTcsi OCBOSHUE
oOyvaromuMucs ydeOHbIXx npeameToB "Ousuka", "Xumusa", "buonorus" c¢ ucCnoab30BaHUEM
npuobperaeMoro 060pyI0BaHMsI, PACXOJIHBIX MAaTEPHUAJIOB, CPEICTB O0YUEHHUS U BOCIIUTAHUS.

He menee 1/3 o6bema BHEYPOUHOH EATETFHOCTH 00YYArOIIUXCS JOIDKHO OBITH OPUEHTHPOBAHO HA
HOJ/Iep)KaHUEe €CTECTBEHHO-HAYYHOH M TEXHOJOIMUECKOW HampaBlIeHHOCTeHl 00pa3oBaTelbHbIX
nporpaMM, TpHU 3TOM OOBEM TMPOTPaMM ECTECTBEHHO-HAyYHOW HAIpPABICHHOCTH HE MOXKET
coctaBiATh MeHee 20% oT obmero obbema BHEypouHOW aedrenbHOcTH. OOpa3oBaTelbHBIE
OporpaMMbl [0 JPYrMM HAIpPaBJIEHHOCTSAM IPU HAJIMYUU BO3MOXHOCTH PEKOMEHIYEeTCs
IJIaHUPOBATH C UCNOJB30BaHUEM pecypcoB LlenTpos "Touka pocra'.

Pa3paboTka pabGoumx mnporpamm mo mnpeameram "®usmka", "Xwumus", "buonorums", yueOHBIM
npeMeTaM €CTECTBEHHO-HAYYHONW M TEXHOJOTHYECKOW HampaBIEHHOCTEH W3 4YacTH y4eOHOTO
mwiaHa, (GopMupyeMor ydacTHHKaMH O0pa3oBaTEIbHBIX OTHOIICHHWH, IMPOTrpaMM BHEYPOUYHOM
NEeSTeIbHOCTH M JIOTIOJHUTENBHOTO O0pa3oBaHMs OCYILECTBIISIETCS 00I1e00pa30BaTeIbHBIMU
OpraHu3alMsIMHi, B KOTOPBIX co3garoTcsi HeHTphl "Touka pocta", CaMOCTOATENBHO C YYETOM
METOAMYECKUX MarepuanoB u  pexomeHgamui DenepanbHoro omeparopa. Peanmusanus
o0pa3oBaTeNbHbIX  MPOTPaMM  JIONOJHUTENIBHOTO  00pa3oBaHMS B  MaJIOKOMIUIEKTHBIX
00111€00pa30BaTENbHBIX ~ OPraHU3aIMsIX OCYLIECTBISAETCS TIPH HAIMYUM Yy  OpraHU3aluu
COOTBETCTBYIOIIMX ycHoBHM. JIJis MaJOKOMITJIEKTHBIX OOIIe00pa3oBaTeIbHBIX OpraHu3alui
JIOITyCKAETCsl OTCYTCTBUE JIUIICH3UU Ha JIOTOJHUTENFHOE 00pa30BaHUE U PEATM3yEMBIX MPOrpaMM
JOTIOTHUTEIHLHOTO 00pa30BaHusl.

PekoMeHIamu 1o HCIIOJIB30BAHUIO CTaHIAAPTHOTO KOMILIEKTa oOopymoBanus llentpa "Touka
pocta" TpU peanu3ani IpPOrpaMM e€CTECTBEHHO-HAYUYHOW M TEXHOJOTMUYECKON HaIlpaBlIEHHOCTEH
onpexaenensl B [Ipunoxenun N 5 k HacTosimuM Pekomenaanusm.

ConpoBoKJIeHHE H METOIWYECKOe OOeCleYeHre WCIOIb30BaHusl MPOPUIHHOTO KOMILIEKTa
obopynoBanuss B 00pa3oBaTelbHON JesITeNbHOCTH IIeHTpoB "Touka pocra" oOCyIIecTBISET
®denepanbHbIA OIIepaTop.

Metoauueckue MaTepualibl, pa3pabOTKH M HHbIE MaTepuajbl IO BONPOCAaM HCIOJIb30BaHUS
npopUIBHOTO  KOMIUIEKTa  OOOpyAOBaHHsS  pa3padaThIBalOTCS,  aKTyalu3UpPyIOTCS U
pacripocTpaHstoTcss DenepaabHbIM ONEpaTOpOM, B TOM YHUCIE C HNPUMEHEHHEM COBPEMEHHBIX
Meara UHCTPYMEHTOB (BH1€0, BEOMHAp, Ty OIuKaIum).

®denepanbHBIM ONIEPATOPOM Ha PETYJISIPHONW OCHOBE 00€CIeUnBaeTCs MPOBEICHNE METOANYECKUX U
o0yuaromux MEpoNpHUATUH IO BOMpPOCaM OpraHu3aluu oOpa3zoBaTeiabHOro mpouecca B lLleHTpax
"Touka pocta" ¢ IPUMEHEHHEM NMPO(UIBHOTO KOMIUIEKTa 000py10BaHUs, OKa3aHHE METOJUYECKOM
IIOMOILM NTPH pa3paboOTKe yuyeOHbIX MAaTEpUaNoOB, 3aJaHUH /ISl COBEPILIEHCTBOBAHUS MPAKTUYECKON
NOJATOTOBKM OOyYalomMXcsi MO Y4YeOHbIM MpeaMeTaM, KypcaMm BHEYPOUHOW JesTeIbHOCTH,
JIOMIOJIHUTENBHOTO 00pa30oBaHus AeTeH.

[lemgarormueckue pabOTHUKH, OCYIIECTBISIOMNE esATeNbHOCTh Ha 06a3e LlentpoB "Touka pocta" ¢
OpUMEHEHHEM MNpPOQMIBHOTO KOMIUIEKTa 000pYyAOBaHMs, MPOXOAAT OOydeHHE MO IporpamMmam
JIOTIOJTHUTEIBHOTO TpodeccuoHanbHOro 00pa3oBaHus (KYpChl TOBBIMICHHUS KBATM(UKAIIHN) W3
@enepansHoro peecrpa mnporpamMm  JIIO. TloBblmieHHe KBamUpHUKALMM — HEarorMyecKux
pabOTHHKOB OCYILECTBIISIETCS HE PEXKE OJHOTO pa3a B TPU roja.

5. Opranu3auMoOHHO-METOAMYECKOe CONMPOBOKICHUE U UCIOJIb30BAHUE
HHOM CO3JaHHOM B paMKaX peaju3alliy HAIIMOHAJILHOIO MIPOEKTA
"OoOpa3oBanue' UHPPACTPYKTYPbI



B nenax KoMmekcHOro comnpoBoxaeHMs aAestenpbHocTH lLlentpoB "Touka" denepanbHbIM
ONepaTopoM 00ECHeunBaeTCsl OCYLIECTBICHHE MyOIMKauid M OOHOBJIEHUS METOAMYECKHX
MaTepHaoB, BKJIIOYAIOUINX YYeOHO-METOAMYECKHE MaTepHaibl (MHCTPYKIHH, METOAWYECKHE
nocoOusi, H(GOPMALIMOHHbIE MaTepHalIbl, IEPEUHN PEKOMEHAYEMBIX JUTEPATypHBIX UCTOYHUKOB,
BUJICOMATEPHAIIBI U JIP.), a TAKXKE MaTEpUabl 10 UTOTaM MpoBeieHs MeponpusiTuii depepanbHOro
omieparopa (BeOMHapbI, CEMUHAPHI, KOH(DEPEHIIUH, COBEIITAHUS U JP.).

Hns  memarormueckux pabotHukoB I[lenTtpoB "Touka pocrta" ®enepanbHbIM  ONEPaTOPOM
obOecrieunBaeTcs MPOBEICHUE TEMaTUYECKUX BeOMHApOB M 00pa30BATENbHBIX MEPOMPHUSITHIA,
HANpaBJICHHBIX HA pa3bsICHEHHWE BOIPOCOB pealn3anui 00pa30BaTENbHBIX IMPOrpaMM Ha 0Oasze
[enTpoB "Touka pocta" ¢ mpumMeHeHHEM MPOPHUILHOTO KOMILIEKTa 000pyAOBaHUS.

Jnst PermoHanbHBIX KOOPAMHATOPOB W PYKOBOIAmUX paboTHHKOB IlentpoB "Touka pocrta"
DenepanbHbIi onepaTop 0OecreynBaeT MPOBEICHUE TEMAaTHUYECKUX BEOMHAPOB, HANIPABJICHHBIX Ha
JIONIOJIHUTEIBHOE PAa3bCHEHHE BOIPOCOB, OTHOCSAIIMXCS K MCIOJHEHHIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) Mo co3faHuio U ¢yHkuuoHupoBanuio LlentpoB "Touka pocra", ZOCTHKEHHIO
YCTaHOBJICHHBIX IOKa3aTesell (PyHKIMOHMPOBAHUSA, HUCIOJIb30BAHMUI0 MHOM CO3JaHHOM B paMkax
peanu3anyy HalMoHaIsHOTro poekTa "O0pa3oBanue" HHPPACTPYKTYPHI.

B nmemsax  s¢¢exTuBHONH  OpraHM3allMOHHO-METOIMYECKOM  MOJACP)KKM  CO3JaHus U
¢ynxuonuposanus LlentpoB "Touka pocra" Ha Tepputopuu cyobekToB Poccuiickoit denepanuun
PernoHanpHbIM  KOOpPAMHATOPOM  OOECHEUMBAETCS  BOBJICUCHHE  JIETCKUX  TEXHOIApKOB
"KBantopuyMm", mneHTpoB 1udpoBoro obOpazoBanus ngereir "IT-ky0", KIIOU4EBBIX LIEHTPOB
JIOTIOTHUTENBHOTO oOpa3oBanus "JloM HayuyHOU Koyabopanuu" B nearenbHocTs Llentpos "Touka
pocta" B cnenyromux popmarax:

1. IlpoBeneHre COBMECTHBIX MEPONPHUATHN IJs1 OOydYalOUIMXCS U TeJarornyeckux pabOTHHUKOB
0011e00pa3oBaTeIbHBIX OpraHu3aluii, Ha 0a3e KoTopeix co3gatorcs LlenTper "Touka pocra'
(oOyuaromyie ceMUHapbl M MacTep-KJIacchl IO BOINPOCAM MCIOIB30BaHUS 000pYyIOBaHUS, CPEICTB
OOy4eHHSI W BOCHHMTAHMSA; METOJMYECKHE MEpONpUATHS IO BONpOcaM  pa3paboTKH,
COBEPILECHCTBOBAHMS M BHEIPEHHUS MNPOTrpaMM JIOTOJIHUTEIBHOIO 00pa3oBaHUsI E€CTECTBEHHO-
HayYHOW M TEXHHYECKOW HANPaBICHHOCTH, OPraHW3alUH BHEYPOYHOH  JEATEILHOCTH
00yUaroMuXCsl; MHIUBUIYaIbHbIE KOHCYJIBTALIUH TS TIearorn4ecKuX pabOTHUKOB, B TOM YHCIIE B
peKUME OHJIAlH; 3aHATHS IPOCKTHOW MAEATENBbHOCTHIO; KOHKYPCHBIE M COPEBHOBATEIIBHBIC
MEpPONPUATHS U1 ACTEH U p.).

2. Opranuzanys U y4acTHE€ B PErMOHAJIBHBIX U MEXPErHOHAJIbHBIX KOH(EepeHUUsX, (pecTUBasX,
dopymax 1mo oOMeHy OIMbBITOM pabOTHI Ha BHICOKOOCHAIIEHHBIX YYCHHKO-MECTaX, B TOM YHCIE IO
peanuzanuy npeaMeTHbIX obnacteit "EctecTBeHHO-HayuHble ipeameThl”, "EcTtecTBeHHBIE HayKu'",
"MaremaTrka u uH(popMaTuka", "OOmecTBo3HaHUe W ecrtecTBo3HaHue", "TexHomorus", a Takxke
OporpaMM  JIOMOJHUTENIBHOTO  O0pa3oBaHMs ~ €CTECTBEHHO-HAy4YHOW M TEXHMYECKOU
HaIIpaBJIECHHOCTEM.

3. YuacTue permoHajJbHBIX KOOPAMHATOpOB, IpenacraButenei llentpoB "Touka pocra" M MHBIX
IEHTPOB, (QYHKIMOHUPYIOIIMX Ha TeppuTtopuu cyobekta Poccmiickoit ®denepanuu, B
MeponpuiaTuax PenepalibHOTO orlepaTopa.

I'paduk MeponpusiTHii, KBOTbl y4yacTHs, COJAEp)KaHHE M TEXHOJOIMHM MPOBEICHHS MEpPONPHUITHH
noBosaTcst denepanbHbIM ONEPATOPOM JTOTOTHUTEIBHO.

4. OpraHuzanusi U ydacTHe B IPOBEJACHUU HH(GOPMAIMOHHBIX KaMIAHUK IO MOIYJISpHU3aLUN
HalMoHaNbHOTO mpoekTa "OOpa3oBaHue" Ha TeppuTopuu CyObekTOB Poccuiickoit denepanuu, B
TOM YHCJIC COGBITI/I}IX, MMPpOBOAMMBIX IS KOHCYJIBTAIIMOHHOI'O COIPOBOKIACHUA pOHHTCHCﬁ
(3aKOHHBIX TIPEACTABUTENCH) OOYYaIOMUXCS O BO3MOXHOCTSX JUIsI Pa3BUTHS CIOCOOHOCTEH W
TAJIAaHTOB HUX JeTed, Npo(ecCHOHAIbHOW OpPUEHTAMU M YCIEHIHOTO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrPaMM OOIIETO OOpa30BaHMUS.



5. PaspabGoTka, yTBepXKAE€HHE U peajH3alMs CETEeBBIX O00pa30BaTENbHBIX MPOrpaMM C
UCIOJIb30BAaHUEM BBICOKOOCHAIIIEHHBIX YUYEHMKO-MECT, CO3JlaHHBIX B cyOwbekTe Poccuiickoit
Qenepaiuy B pamMKax HalMoHaubHOro mnpoekTta "OOpa3oBaHue", B TOM YHCIIE COBMECTHO C
JeTCKUMH TexHomapkamu "KBantopuym".

6. Boeneuenue oOydarommxcs 001eo0pa3oBaTeIbHBIX OpraHu3alnid, Ha 0a3e KOTOPBIX CO3AI0TCS
u  ¢yskuuonupyrwt Llentper "Touka pocra", B pa3nu4Hbie (QOPMBI COMPOBOXKICHUS U
HACTAaBHUYECTBA C  UCIOJB30BAaHUEM  KAJPOBBIX  PECYpCcOB, OOCCIEUMBAIOMUX  PadOTy
BBICOKOOCHAIIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B cyObekTe Poccuiickoit depepanuu B pamkax
HalMoHaJdbHOro mpoekra "OOpa3oBaHue" ¢ y4eTOM METOAOJOTUH  (LENEBOM  MOJENHN)
HACTaBHUYECTBA OOydYalONIMXCS Ui OpraHW3aiui, OCYIISCTBISIONMX 00pa30BaTEIbHYIO
JESATENIbHOCTh 10 00meo0pa3oBaTeibHBIM,  JOMOJHUTEIBHBIM  O0IIe00pa30BaTEIIBHBIM |
nporpaMMaM CpPeIHEro MpopeCcCHOHAIBHOTO 00pa30BaHMs, B TOM YHCJIC C IPUMEHEHUEM JTyUIIHX
MPAKTHK OOMEHA OIBITOM MEX]Ty 00YUYarOITHMICS.

Hentpsr "Touka pocta" UCHONB3YIOT HHPPACTPYKTYPY M KaIPOBBIE PECYPChl JETCKUX TEXHOMAPKOB
"KBantopuyM", cosmaBaemMbix Ha ©Oa3ze 0O0Ie00pa30BaTeNbHBIX OpraHu3aIlui, I pPa3BUTHUS
NPOEKTHOH aesTenbHOCTH oOyuwaromuxcs. Ilemarornueckue pabotauku LlentpoB "Touka pocta”
o0ecreunBarOT yyacTue OOydJaroIuXcs B MEPONPUATHIX ACTCKUX TexHomapkoB "KBanTtopuym" c
yIAJICHHBIM HCIIOJIb30BaHUEM O00OpYyNOBaHMSA, CpPEACTB OOY4YeHHMS W BOCHUTAHUS, a TaKXKe
INPUHUMAIOT Yy4acTUE B OpPraHU3yeMbIX UMM CEMUHapax IO JEeMOHCTpanuu 3((eKTUBHOro omsita
peanmu3an  00pa3oBaTENbHBIX  €CTECTBEHHO-HAYYHOM,  TEXHOJOTHMUECKOM W HMHBIX
HalpaBJIEHHOCTEH Cpeau HMHBIX 0011e00pa3oBaTeIbHbIX OpraHU3alMid, pacHoN0KEHHBIX Ha
TeppuTopuu cyonrekra Poccuiickoit deneparmu.

PernonanpHpiM  KOOpAMHATOPOM Ha  Tepputopuu cyOwekta Poccuiickoit ~ Denepammu
obOecrieunBaeTcss paboTa MO MOAJMCPKKE 00MEeo0pa3oBaTeIbHBIX OpraHU3aIUil, MOKA3bIBAOIINX
HU3KUE O00pa3zoBaTelbHbIE pE3yJbTaThl, C MCIOJb30BAaHUEM HWHPPACTPYKTYpbl U KaJpOBOIO
ob0ecnieuenust lLlentpoB "Touka pocta" B pasznuuHbIX (opmarax (COBMecTHas peaau3anus
0o0pa3oBaTeNbHBIX MPOrpamMM, IpoBeieHHe 00yUaloNIMX MEPONPUATHI, CEMUHAPOB, KOHCYJIbTALUN

u mp.).

[Ipu npoBeaeHUM pa3IUYHBIX MEPONPUATUH, CBA3AHHBIX C pealn3alledl HallMOHAJIBHOIO IPOEKTa
"OO6pa3oBaHue", UCIIOIL30BAHNEM COOTBETCTBYIOIICH HHPPACTPYKTYPHI, KAAPOBHIX U (PHHAHCOBBIX
pecypcoB, JOIDKHO ObITh OOecreueHO HMX HH(POPMALMOHHOE CONPOBOXAECHHE, B TOM 4YHCIE B
CpelICTBaX MaccoBoil mHGoOpMaIuu, COLUATbHBIX CETSIX, Ha caiiTax o0pa3oBaTeNbHBIX OpraHU3aIuil
C MCIIONIb30BaHUEM (PUPMEHHON CUMBOJIMKY HAllMOHAJIBLHOTO npoekTa "O6pa3oBanue".

Nudopmanus 06 yuactuu Lentpos "Touka pocta" B MeponpusTusx HampasiseTcs deaepaibHoMy
OIepaTopy B paMKax €KeKBapTaJIbHOIO MOHUTOPUHTA.

6. TpeboBanus k punancosomy odecneyeHuro Illenrpos "Touka
pocra'

®unancoBoe obecrieuenne QyHkumonupoBanus Llentpo "Touka pocra" BKIIOYAaeT 3aTpaThl B
cooTBeTcTBUU ¢ OOmMMU TpeOOBaHUSAMHU K OINpPEAEICHUI0 HOPMAaTHUBHBIX 3aTpaT Ha OKaszaHHe
rOCyJIapCTBEHHBIX (MYHHUIUNAIBHBIX) yCIyr B cdepe AOMIKOIBHOTO, Ha4yaabHOrO OOIIero,
OCHOBHOTO  0OmmIero, cpeaHero ooOmero, cpeaHero npodeccHoHaIbLHOTO — 00pa3oBaHMS,
JIOTIOJTHUTENILHOTO 00pa30BaHusl JeTeil W B3pPOCIBIX, OMOJHUTEIBHOIO MPO(hEecCHOHAIBHOTO
0o0pa3zoBaHus I JIMI, UMCIOIIMX WM TOJIyJaloluX cpeaHee MpodecCuoHaIbHOEe 00pa3oBaHUE,
npodeccuoHaIbHOro 00yueHHsI, MPUMEHSIEMBIMU MIPU pacueTe oObeMa CyOcHIuu Ha (PUHAHCOBOE
oOecriedeHre BBINOJIHEHUS TOCYJAapCTBEHHOTO (MYHMIIMIIAIBHOTO) 3a/JaHHi Ha OKa3zaHue
rOCYJIapCTBEHHBIX  (MYyHHIMIIANBHBIX)  yCIyr  (BBIIOJHEHHE  paboT)  TrocyaapCTBEHHBIM
(MyHHIIMTTAJIBHBIM)  YUPEXKICHHEM, YTBEPKACHHBIMH MpUKazoM Mwunmnpocsemenuss Poccun ot 20




HOsA0ps 2018 r. N 235 u BKJIIOYAIOUIMMHU B TOM YHUCIIE!

- omjaty TpyJAa MEeJaroriyeckux  pabOTHUKOB  00IIeoOpa30BaTEeNIbHOW  OpraHM3aluy,
obecnieunBaromux GyHkuonuposanue Llearpos "Touka pocra";

- IpUOOPETEHHNE JOCTATOYHOTO 00bEMa OCHOBHBIX CPE/ICTB M MaTepHAIIBHBIX 3a1acOB, B TOM YHCIIE
pPacXoJHBIX MaTepuayoB, Ui oOecreueHHs peaau3alud oOpa30BaTENIbHBIX MPOrpaMM B o0beMe,
HE00XO0IMMOM JJIsl HETIPEPBIBHOM peanu3aiii 00pa3oBaTeIbHOTO MpoIecca;

- oOecriedyeHue TEKYyIIEH AEATEIILHOCTH 00IIe00pa30BaTeIbHOW OpraHU3alUMU 10 00CCIICYCHUIO
00pa3oBaTeNILHOTO MpoIiecca.

IIpu ¢opmupoBanuu Oromkera cyObekra Poccuiickolt ®enepannu (MecTHOTO OrojKeTa) Ha
o4epeHON IO/ M IUIAHOBBIN MEepHo HEOOXOANMO MpeayCMaTpUBaTh OI0/KETHBIE AaCCUTHOBAHUS B
o0beme, HeoOXxoauMoM Juist (uHaHCOBOro obOecreyeHus (yHkimonupoBanus Llentpos "Touka
pocta", B TOM 4UCJIE C yY€TOM COOTBETCTBYIOIIEH MHICKCALIUH.

7. 3aKII0UYNTEJAbHbIC MOJI0KCHUS

[Ipu peanuzanmuu MEpONpUATHIA B TesX co3nanus U GpyHkimonuposanus Llenrpos "Touka pocta"
cyowsekT Poccuiickoit denepanuu obecriednBaeT coONIOICHNE TPeOOBaHUI AHTUMOHOIIOJIBHOTO
3aKOHO/IaTEIbCTBA U 3aKOHOAATENIHCTBA O KOHTPAKTHOM cHUCTEME B cepe 3aKyNOoK TOBapOB, padoT,
yCIyT s o0ecrleueHus: TOCYJapCTBEHHBIX M MYHHIIMIIAIBHBIX HYXI, B TOM YHCIE B YacTH
oOecrieueHHsT TOBBIICHUS Y(PGEKTUBHOCTH, HCKIIOUEHUS OrpaHWYEHHs Kpyra IOCTAaBIIMKOB U
MOCTaBISIEMOTO  O0OPYZOBAaHUS, TOBBIMICHUS PE3YJIBTATUBHOCTH OCYIIECTBICHUS 3aKYIOK,
o0ecrneyeHus Mpo3pavyHOCTH, MPEAOTBPAILCHUs KOPPYIIMH U APYTUX 3T0yHOTPEOICHHIHA.

[Ipu ocymectBienun cyOwnektamu Poccuiickoit depepanun 3aKymok TOBapoOB, paboOT, yCIyT ¢
LENbI0 TPUOOpETeHHsT 000PYIOBaHUS, PACXOJHBIX MAaTEpUANIOB, CPEJICTB OOYUEHUS U BOCITUTAHUS B
nensx co3ganus Llearpos "Touka pocra 3a cuer cyocuanu u3 GeaepaIbHOTO OroKeTa O KeTaM
cyonsekToB Poccuiickoit denepannu Ha copuHaHCHPOBAHUE PACXOAHBIX 0053aTEILCTB CyOBEKTOB
Poccuiickoit ®eaepanuu:

- obecreunBaeTCsl IEHTPAJIM3alM 3aKyNOK B TOpPSJKE, ONpPEIeIIEHHOM IYHKTOM 7 cTaTtbu 26
®denepanbHoro 3akoHa "O KOHTPaKTHOM cucteMe B cdepe 3aKyIloK, TOBApPOB, pabOT, YCIyT IS
o0ecreyeHns roCyJapCTBEHHBIX U MyHHIIUIIAIBHBIX HY K1,

- IPUMEHSETCS] HAIMOHAIBHBIN PEXXHUM B COOTBETCTBHHU C TPeOOBaHMSAMU cTaThil 14 denepanabHOrO
3akoHa ot 5 ampenst 2013 r. N 44-®3 "O xoHTpaKTHOH cucTeMe B cepe 3aKyloK TOBapoB, padorT,
YCIIYT IJ1s1 00€CTIeYeHUs TOCYJapCTBEHHBIX M MYHUIIHITAIBHBIX HY XK'

Kpome Toro, mpu ocyIiecTBiIeH!N 3aKynok cyobektamu Poccuiickoit denepanuu AOMKHBI OBITH
YUYTEHBI:

- monoxkeHusi mocranosyeHus IIpasurensctBa Poccuiickoit @enepanuu ot 03.12.2020 N 2013 "O
MUHHUMAJIBHOH JI0JI€ 3aKyTIOK TOBAPOB POCCHICKOTO MTPOUCXOXKICHUS "

- nonoxenus nocraHosneHus IlpasurensctBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHHUMAJIbHON 00513aTE€IbHOM J0JI€ 3aKyNOK POCCHUMCKUX TOBAPOB M €€ JOCTHIKEHUHU 3aKa3uuKOM"
(Bmecte ¢ "[lomokeHHeM O TpeOOBaHMSIX K cofepkaHUI0 U Gopme oryeTa 00 00BEME 3aKYIOK
POCCHICKHMX TOBapOB, B TOM YHCJIE TOBAPOB, MOCTABIISIEMbIX MIPH BBIMOJIHEHUN 3aKyNaeMbIX padoT,
OKa3aHUU 3aKyIAeMBbIX YCIYT, OCYIIECTBICHHBIX B LIENAX JTOCTHKEHUS 3aKa3YMKOM MHUHHMAalIbHOMN
00s13aTeIbHON JOJM 3aKyINOK, O TpeOOBaHUSX K COACPKAHUIO OOOCHOBAaHUS HEBO3MOKHOCTH
JOCTIDKEHUS 3aKa3UMKOM MHUHHUMAJIBHOM 0053aTeNbHON JTOJM 3aKyNOK POCCUHCKUX TOBApOB (B TOM
YHClIe TOBAapOB, IOCTaBISEMBIX IPHU BBIIOJHEHUN 3aKyMaeMbIX pPaOOT, OKa3aHUU 3aKyMaeMbIX
yCIIyT) OTIENbHBIX BHJOB, IPU OCYIIECTBIECHUM 3aKyIOK KOTOPBIX YCTaHOBJIEHBI OTpaHUYEHUS



JIOTyCKa TOBapoOB, IPOUCXOASIIMX W3 HHOCTPAHHBIX TOCYJAapCTB, O IOPSAJAKE IOATOTOBKH H
pa3MmeleHuss B eIuHOM MHGPOpPMALMOHHOM cucreMe B cdepe 3aKylNoK TaKuX OT4eTra u
obocHoBanus", "[lONOXKEHHEM O TOpPAIKE, KPUTEPUSAX M TOCIEICTBHUHM IPOBEACHUS OLEHKU
BBINOJIHEHHSI 3aKa3UMKOM OOS3aHHOCTH JOCTHKEHHMsI MUHMMAJIbHOI 00s3aTeNbHOM J0JIM 3aKyNOK
POCCHIICKMX TOBAapoB (B TOM YHCJIE TOBAPOB, MOCTABIISIEMbIX IIPH BBHIIIOJHEHUH 3aKyIaeMbIX padoT,
OKa3aHUM 3aKyMaeMbIX YCIYyr) OTIEIbHBIX BUAOB, INPHU OCYIIECTBIECHHUHM 3aKyNOK KOTOPBIX
YCTAHOBJIEHBI OTPAHUUYEHUS JI0IIyCKa TOBAPOB, IPOUCXOIAIINX U3 MHOCTPAHHBIX FOCYyAapCTB").

Ipunoscenue N 1

K Memoouueckum pekomeHoayusm

KOMIIJIEKC MEP ("I1OPOKHASI KAPTA") 1O
CO3JIAHUIO 1 ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJ/BHBIX OPTAHU3ALIMSAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH "
MAJIBIX TOPOJIAX, HEHTPOB OBPA3BOBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJOT MYECKOM
HATIPABJIEHHOCTEM "TOUKA POCTA"

N HanmenoBanue OTBETCTBEHHBIN Pesyibrar Cpok
MEPOIPUSITUS
1. YTBEpKACHBI: PervonanpHbIl PacnopsiqurensHslii |He no3nHee 31

- JIOJDKHOCTHOEC KOOpAWHATOP aKT PETMOHANIBHOrO |sHBapsa X <2> roaa

JIMIIO B COCTaBE oprasa

PErMOHAIIBHOTO VCIIOJTHUTEIILHON

BEJIOMCTBEHHOT'O BJIACTH,

MPOEKTHOTO O(uca, OCYILECTBIISAIOIIETO

OTBETCTBEHHOE 3a roCyIapCTBEHHOE

CO3J]aHuE U YIIPaBJICHUE B

(byHKIIMOHUPOBAHHE cdepe obpazoBaHus

1eHTpoB "Touka (manee -

pocta"; pacnopsIUuTEIbHbII

- IOKa3aTeIn akt POUB)

NESATEIIBHOCTH

nentpoB "Touka

pocta";

- TUIIOBOE

[Tonoxenue o

NEeATEIbHOCTH

Hentpos "Touka

pocta" Ha

TEPPUTOPUN

cyOBbekTa

Poccuiickoit

denepaunu




- IepeYeHb
o0mieobpas3oBareabH
BIX OpraHu3aIui,
PacIoOJIOKEHHBIX B
CENbCKON
MECTHOCTH ¥ MaJIbIX
ropojax, Ha 6asze
KOTOPBIX
IUTAaHUpYETCA
co3nanue LlenTpos
"Touka pocra".
CcdopmupoBan u Pernonanbubiii ITucemo CornacHo
COTJIaCOBaH KOOpJMHATOD, benepanbHOrO OTJIEIbHOMY
UHPPACTPYKTYPHBIH | (enepanbHbIi orepaTopa u rpaduky
JIACT orneparop pacropsIANTEIbHBIN

akt POVIB
OOBSBIEHBI PervonaiabpHbIi H3Bentenusd o He no3gHee 1
3aKyIIKM TOBapOB, |KOOPIMHATOP IIPOBECHUU anpens X rozxa
pabor, yciyr ass 3aKyTIOK
co3nanus LlenTpos
"Touka pocra"
CdopmupoBaHbl PernonanbubIii PacnopsimutenbHbiid |HE mo3aHee 1
IIPOEKTHI KOOpAUHATOP axt POVB amnpeina X roaa
30HUPOBAHUS
Hentpos "Touka
pocra"
IIposenen Pernonanbubliii ITo dopwme, 25 aBrycra X roza,
MOHUTOPHHT paboOT |KOOPIUHATOP onpeacIaeMon Jlajee eXeroaHo
10 IPUBEACHUIO MuHnpocBeneHus
mronanok Lientpos Poccun nnu
"Touka pocrta" B ®denepanbHbIM
COOTBETCTBHE C OIepaTopoM
METOINYECKUMU
PEKOMEHAALUAMHA
MuHnpocBeneHust
Poccun
Hauvasno pabotsl Pernonanbuslii Nudpopmammonnoe |1 cenrsoOps X roxa
Hentpos "Touka KOOpPJIHMHATOP ocseenue B CMU
pocra"
ExexBapranbHbiii | PernoHanbHbIM Otuer 1 oxTs16ps X roxa,
MOHHUTOPHHT KOOpJUHATOP ®denepanbHOMY naiee -
BBIIIOJTHEHUS orepaTopy Io €KEKBapTAJILHO B
IIOKa3areseu UTOTaM TE€4EHHE 2-X JIET
CO3/1aHHUA U MOHHUTOpPHHIA
(YHKIIMOHUPOBAHUS
uentpoB "Touka
pocra"

<2> X - o1 moJTy4eHus CyOCHUInu.

Ilpunoscenue N 2

K Memoouueckum pekomenoayusm



MUHUMAJBHBIE UHINKATOPHI U TIOKA3ATEJIN
PEAJIM3AIIU MEPOIIPUSITUH 11O CO3TAHUIO
®YHKIIMOHUPOBAHHIO B
OBIIEOBPA30OBATEJbHBIX OPTAHU3ALIUAX,
PACITIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOMN N TEXHOJOINYECKOU

HAINIPABJEHHOCTEH "TOYKA POCTA"

OM OpraHu3altH,
OCBaWBAIONINX /1B U
0osee yueOHBIX
npeaMeTa U3 Ynciia
MPEeIMETHBIX
obacreit
"EcrecTBeHHO-
Hay4HbIE
npeameTs”,
"EcrecTBeHHBIC
Hayku'",
"Maremartuka u
uHpopmatuka",
"O61iecTBO3HAaHUE U
€CTEeCTBO3HaHHE",
"Texuonorus" u
(unu) Kypcesl
BHEYPOUYHOU
JeSITeIbHOCTH
OOIIENHTEIUIEKTY alTh
HOU
HaIPaBJICHHOCTH C
HCIOJIb30BaHHEM
CpeAcTB o0yUYeHHS U
BocniuTanus Llentpa
"Touka pocra" <3>
(gemoBek)

HaumenoBanue MuHuManeHOe MuHuManbpHOE Meroauka pacuera
UHANKATOpa 3HAYEHUE B TOJ JUIsl | 3HAUEHHE B TOJ A1l | MHHHMMAIBHOTO
(mokazarernsi) 00111e00pa3oBaTeNibH | MAJIOKOMIUIEKTHBIX | [TOKA3aTelIsl B IIEJIOM

BIX OpTaHU3AIINA, HE | 00IIe00pa3oBaTeIbH 1o CyOBbEKTy
ABJIAIOIIUXCS BIX OpPraHU3alui Poccuiickoi
MaJOKOMIUIEKTHBIMU denepainu, B Toj
YucneHHOCTh 300 100 Cymma 3HaueHu
00y4aromuxcs (B rOm OTKPBITHS - (B TOA OTKPBITUS -  |IOKa3aTels 0 BCeM
obmieobpaszoBarensH |150) 50) 0011e00pa3oBaTesibH

BIM OpPT'aHU3AIUSM,
Ha 0a3e KOTOpPbIX
CO3JTAIOTCS IICHTPHI
"Touxa pocra"




2 |YucneHHOCTH 60 30 Cymma 3HaueHui

o0yJaroImuxcs (B TOJ OTKPBITHS -  |(B TOJ OTKPBITUS -  |TIOKA3aTes 10 BCEM
obmeoopaszoBarensH |30) 15) obmieoOpa3oBaTeIbH
Ol OpraHu3allkH, bIM OpPT'aHU3AIUSM,
OCBaMBAaIOIINX Ha 0a3e KOTOpPbIX
JOTIOJTHUTEIIbHBIC CO3JIAIOTCS IICHTPHI
o0mieo0pa3oBaTeIbH "Touka pocra"

bI€ IPOTPAMMBI
TEXHUYECKOHU U
€CTECTBEHHO-
Hay4YHOU
HAIPaBIEHHOCTHU C
HCII0JIb30BaHUEM
CpeaCTB O0yueHUs U
BocnuTanusd LlenTpa
"Touka pocra" <4>
("4enoBeK)

3 | Hons 100 100 100
MeAarornIecKux
pabOTHUKOB IIEHTpa
"Touxka pocra",
MPOIIEAITNX
o0ydeHue 1o
porpaMMam u3
peecTpa nporpamm
MOBBILICHUS
KBUTH(DUKATTAH
benepanbHOTO
omepatopa <5> (%)

<3> Hcnonb30BaHuE CPeCTB 000pyI0BaHUS, 00YUEHHSI U BOCITUTAHHS BO3MOKHO Ha BCEX YPOBHSX
o0rmiero o0Opa3oBaHus U 1EJIECO00Pa3HO AT pealn3alui YPOUHOH 1 BHEYPOUHOU JEeSITEIbHOCTH T10
MporpaMMaM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBieHHOCTeW. PacueT mokaszarens
npelycMaTpuBaeT CYMMHUPOBAHHME  YHCICHHOCTH  OOydwalommxcs  oOmieo0pa3oBaTenbHON
OpraHMu3aIiy, KaXIblil U3 KOTOPHIX 3aJeHICTBOBAH B OCBOCHHM HE MEHEE JBYX MPEAMETOB, KypPCOB,
JUCLUIUINH (MOZYJIE) €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HAIIpaBIEHHOCTEW B paMKax
peanu3aiuyu OCHOBHBIX OOIIe00pa30BaTEIbHBIX MPOrpaMM. YUMTHIBAIOTCS y4eOHbIE MPEIMEThl U3
yuciaa NpeaMEeTHbIX obOnacteid "Martematuka u  uHpopmaruka', "OOIIecTBO3HaHUE U
ecrectBo3Hanue", "Texnomorus", "EctecTBeHHO-HayuHble npeameThl", "EcTecTBeHHBbIE Hayku" u
(M) KypChl BHEYPOUHOM JEATEIBHOCTH, PEaJH3yeMble C MCIOJIb30BAaHUEM CPEICTB OOYUYCHHS U
Bocriutanus LlentpoB "Touka pocra". B ciydae, ecnu B 00mieoOpa3oBaTebHON OpraHU3AIINH,
00111as1 YUCIIEHHOCTh 00YYalOIMXCs MEHbIIE YKa3aHHOTO 3HAUCHUs, 3HAaU€HUE TIOKa3aTels JT0JIKHO
cocTaBiATh He MeHee 80% oT o01el YMCIEHHOCTH 00yJaronuxcsl.

<4> B cnyuae, eciau B 0011e00pa30BaTeNbHON OpraHu3anuy, o0IIas YUCIEHHOCTh 00yYaromuXxcs
MEHBIIIE 3HAYEeHMsI, YKa3aHHOTO B TOKa3aTele 1, 3HaueHue IMoKaszaTessl JOJIKHO COCTaBISATh HE
menee  20% ot  obOmeidl  uyumcineHHocTH — oOywarommxcs.  JIs MaJIOKOMIUIEKTHBIX
o0m1eo0pa3oBaTeIbHbIX OpraHU3alluil JTOMyCKAaeTCs OTCYTCTBHE JIMLEH3UHM Ha JOIMOJIHUTEIbHOE
o0pa3oBaHe U PEeATH3yEMBbIX IPOrPaMM JIOTIOJIHUTEIFHOTO 00pa30BaHUsL.

<5> B cooTtBercTBUU ¢ OYHKTOM 2 yacTh 5 cratbi 47 denepanbHoro 3akona ot 29.12.2012 N 273-
@3 "O6 obpazoBanuu B Poccuiickoii ®@enepanuu” MOBBILIEHUE KBATU(PUKALUU NEAATOTHYECKUX
paOOTHUKOB OCYIIECTBISETCS HE pPEXe OJHOro pa3a B Tpu rona. IloBelieHHne KBaauQuKanuu
He1arormyeckoro paboTHuka neHTpa "Todka pocTa" 3acUUTHIBACTCS NPU HAJTHYUH JCHCTBYIOIIETO



(c maThl MPOXOXKAEHUS MPOILIO He Oosiee 3 JeT) yA0CTOBEPEHHUS O MOBBIIEHUH KBATHU(PHUKAIIMU 110
MporpaMmaM, COOTBETCTBYIOIIMM HampaBiaeHHOCTAM [lentpa "Touka pocta", Wwin nmpoxoxAeHUU
oOyueHuss 1o mporpamMmamM (QenepanbHOro omeparopa. Takke YUYUTHIBAeTCS HalIU4YUe Y
Mearornyeckux paboTHUKOB YAOCTOBEPEHUH O MOBBINIEHUH KBaJU(UKALMKU MO MPOrpaMMaM U3
@denepallbHOTO peecTpa 00Pa30BATENBHBIX MPOrPaMM JIOTIOTHHTEIBLHOTO MPOQPECCHOHATHHOTO
obOpazoBaHus.

Ipunoowcenue N 3

K Memoouueckum pekomenoayusm

NEPEYEHb OBIIIEOBPA3OBATEJIBHBIX
OPTAHM3AIINI, HA BA3E KOTOPBIX IINIAHUPYETCSI
CO3JJAHUE U ®YHKIIUOHUPOBAHUE IIEHTPOB
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOH U
TEXHOJOI'NYECKOH HAITIPABJEHHOCTEM "TOUYKA
POCTA" B T'OAY B PAMKAX ®EJEPAJIBHOI'O
IMPOEKTA "COBPEMEHHAS HIKOJIA"
HAIIMOHAJIBHOT'O ITIPOEKTA "OBPA3SOBAHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOM ®EJEPAIINN)

N n/n HaumenoBanu | Haumenosanu | FOpuauueckuii| YucnenHocts | ManokoMIuiek
e e azapec oOyuaromuxcs | THas (J1a/HeT,
MYHHULUTIATBH | 0011e00pa3oBa | 001meoopas3oBa KOJIMYECTBO
oro TEIbHON TEIbHON KJIACCOB-
o0pa3oBaHusl | OpraHU3ally, = OpraHU3aluu KOMIIJIEKTOB)
Ha 0aze (o ycraBy)
KOTOPOU
IUTAHUPYETCS
CO3aHHE
entpa
"Touka pocra"
Ipunooscenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30BAHUS
ECTECTBEHHO-HAYUYHOM U TEXHOJIOT'MYECKOH
HAIIPABJIEHHOCTEMX "TOYKA POCTA" HA BA3E



<HAUMEHOBAHUE OBIIEOBPA30OBATEJIBHON
OPI'AHU3AIINN>

1. O0mue mos1oKeHUA

1.1. IlenTp oOpa3oBaHUs €CTECTBECHHO-HAYYHOW M TEXHOJOTMUYECKOW HampaBiieHHOcTed "Touka
pocra" Ha Ga3ze <HamMeHOBaHHE 00IIe00pa30BaTENbHON Oopranu3anu> (nanee - LlenTp) co3man c
LENbI0 Pa3BUTHS y OOY4YaIOIIMXCSl €CTEeCTBEHHO-HAYYHOW, MaTeMaTH4ecKoW, MH(OpMAalnOHHOU
IpPaMOTHOCTH, (OPMHPOBAHUS KPUTHUECKOTO M KPEaTHBHOTO MBIIIJICHHS, COBEPIICHCTBOBAHUS
HaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HAMPABICHHOCTEH.

1.2. LeHTp He sBisAETCS IOPUIAMYECKUM JIMIIOM W ACWCTBYET Uil AOCTIDKEHHS YCTAaBHBIX IEJei
<HaMMEHOBaHHE 00IIe00pa3oBaTENbHON OpraHM3aluK> (ajnee - YUpexJeHHue), a TakkKe B LEeIX
BBITIOJIHEHHST 3a/1a4 W JOCTIDKEHHS IIOKa3aTeliell M pe3ysbTaTOB HAIMOHAIBHOTO IPOEKTa
"Obpa3zoBanue".

1.3. B cBoeit nearenbHocTu LlenTp pykoBoactByercsi DenepanbHbIM 3aKOHOM Poccuiickoit
@eneparun ot 29.12.2012 N 273-93 "O6 obpasoBanun B Poccuiickoit @enepauun", ,
JpyTMMHU HOPMATHBHBIMH JOKyMEHTaMu MwuHucTepcTBa npocsemeHus: Poccuiickoit denepanuu,
WHBIMU HOpPMAaTHUBHBIMH IpaBOBbIMU akTamu Poccuiickoii ®enepanuu, NporpaMMON pPa3BUTHS
<HaUMEHOBaHHUE OO0IIe00pa30BaTEeIbHON OpraHu3aluu™>, IJJaHaMH paboOThl, YTBEP)KIECHHBIMU
ydpeautenem U HacTosmuM [lonoxxenuem.

1.4. LleHTp B CBOEH NEATEIBHOCTH MOTUUHSACTCS PYKOBOIUTEINIO YUpEKACHUS (IUPEKTOPY).

2. Hesan, 3axaun, QyHkuuu aesarejibHOCTH LleHTpa

2.1. OcHOBHON wENBIO JeATeNbHOCTH LleHTpa sBisleTCS COBEPIIEHCTBOBAHUE YCIOBUN IJId
HOBBIIIEHUS] KadyecTBa OOpa3oBaHMs, PACHIMPEHHUS BO3MOXKHOCTEH OOy4YarolMXcsi B OCBOCHHUHU
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAyYHOW M TEXHOJIOTWYECKOH HamlpaBICHHOCTEH, MpOrpaMm
JIONIOJTHUTEIBHOTO 00PAa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHMUYECKOW HAIPaBICHHOCTEH, a TaKXe
JUISL IPAKTHYECKOW OTpabOTKH yueOHOro Marepuaia 1mo yueOHsiM npeameram "@usuka", "Xumus",
"buonorus".

2.2. 3amauamu llentpa sBIstOTCS:

2.2.1. peamu3anusi OCHOBHBIX OOIIEOOpa3OBaTENbHBIX MPOTPaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAYYHOM M TEXHOJOTHUYECKOW HAINPABICHHOCTEH, B TOM YHCIIE B paMKaxX BHEYPOUYHOMH
JeSITeILHOCTH 00yYalOUINXCS;

2.2.2. pa3paboTka M peanu3alys pa3HOYPOBHEBBIX JOMOJHHUTEIBHBIX 0O0I1€00pa30oBaTeIbHbIX
IPOrpaMM €CTECTBEHHO-HAyUYHOM M TEXHMYECKOH HampaBlIEHHOCTEH, a TaKK€ MHBIX Mporpamm, B
TOM YMCJI€ B KAHUKYJISIPHBIM EpUOL;

2.2.3. BoBJIeUEHHE O0YUAIOIINXCS U MEJarOrMUYeCKUX paOOTHUKOB B MMPOEKTHYIO JESTENbHOCTD;

2.2.4. opraHuzanys BHEY4eOHOW IEATENPHOCTH B KAHUKYJSAPHBIA MEpuon, pa3paboTka u
peanu3alys COOTBETCTBYIOIIMX O0pa3oBaTelIbHBIX IPOrpaMM, B TOM 4YHCIE s Jlarepew,
OpraHM30BaHHBIX 00PA30BATEIbHBIMU OPTaHU3ALMSIMH B KAHUKYJISIPHBIA IEPUOT;

2.2.5. moBblIIeHHE NPOPECCHOHATHLHOIO MacTepcTBa IMEAAroruueckux paboTHUKOB lLleHTpa,
peaTn3yIomuX OCHOBHBIC M JOTIOJIHUTEIbHBIE 0011e00pa30BaTeIbHbIC IPOTPaMMEI.

2.3. I_IGHTp AJI1 JOCTHUKCHUSA LEJIN U BBINIOJIHCHUA 3a1a4 BIIPaBC B3aI/IMOI[€I\/'ICTBOBaTB C:



- pa3nUYHBIMHU 00pa30BaTEIbHBIMUA OPraHU3ALUAME B (hOpME CETEBOTO B3aMMO/ICHCTBHS,
- ¢ UHBIMHM 00pa30BaTeIbHBIMHU OPraHU3aLUSAMU, Ha 0a3e KOTOPBIX co3/aHbl HEeHTphI "Touka pocra";

- ¢ (denepadbHBIM OMEPATOPOM, OCYHICCTBILIIONIUM (PYHKIIMM 1O HUHPOPMAIMOHHOMY,
METOJIMYECKOMY U OPTaHH3aI[MOHHO-TEXHUYECKOMY COIMPOBOXKICHUIO MEPOMPUSTHI MO CO3JaHHUIO
u (pyHKIIMOHMpOBaHMIO IIeHTpoB "Touka pocra", B TOM 4YHCIE IO BOMPOCAM TOBBIIICHUS
KBaTM(DUKAIIMH MTeJarOTHYECKUX PAOOTHUKOB;

- O6yLIaIOH_II/IMI/IC$I U poAUTCIIAMU (SaKOHHbIMI/I Hpe,[[CTaBI/ITeHSIMI/I) 06yqa101uﬂxc;1, B TOM 4YHCIJIC C
MPUMCHCHUCM TUCTAHIUOHHBIX 06pa30BaT€J'II)HI)IX TEXHOJIOTHI.

3. llopsinok ynpasJienusi llenrpom "Touka pocra'

3.1. PyxoBomutens VYupexaeHUs H3JACT JIOKAJbHBII HOPMATUBHBIM aKT O Ha3HAUYCHUH
pykoBoautens LlenTpa (KypaTopa, OTBETCTBEHHOTO 32 (DYHKIIMOHHPOBAHUE U PA3BUTHE), a TAKIKE O
co3znanuu Llentpa u yrBepxkaenuu [lonoxenue o aestensHocTH LleHTpa.

3.2. PyxoBoautenem lLleHTpa MoxeT OBITh Ha3HAUYE€H COTPYAHUK YUpPEXKICHHS M3 YHUCIA
PYKOBOJSALIMX M MEAATOTMYECKUX PAOOTHUKOB.

3.3. PykoBoaurens Llentpa o6s13aH:
3.3.1. ocymlIecTBIATh ONEPATUBHOE PyKOBOJACTBO LIeHTpOM;

3.3.2. mpeacraBisATh UHTEpechl LleHTpa 1Mo JOBEPEHHOCTH B MYHHUIMNAIBHBIX, TOCYAAPCTBEHHBIX
OpraHax peruoHa, OpraHu3alusaX Il pealu3alnuu Lnenei u 3agad Llentpa;

3.3.3. otuntsiBaThes nepea PykoBoaureneM YupexaeHus o pesyibratax padots! Lientpa;

3.3.4. BBINOJHATH HHBIE OOS3aHHOCTH, MPEIYCMOTPEHHbIE 3aKOHOAATEIBCTBOM, YCTaBOM
Yupex1eHns1, JOJPKHOCTHOM MHCTPYKIMEW U HacTosmuM [lonoxenuem.

3.4. PykoBoaurens Llentpa Bopase:

3.4.1. ocymecTBIsATh paccTaHOBKY KajapoB lleHTpa, mpuem Ha paboTy KOTOPBIX OCYLIECTBIISAETCS
MPUKA30M PyKOBOJIUTENS Y UpEKACHMUS,;

34.2. 1O COIMAacOBaHMIO C PYKOBOJUTEIEM  YUPEXKACHUS OpPraHHU30BBIBATH  y4eOHO-
BOCNHUTATEIbHBIM Tmponiecc B lleHTpe B coOTBETCTBUM C MHedsIMH U 3agadamu LlenTpa u
OCYILECTBIISATh KOHTPOJIb 32 €0 pean3aluei;

3.4.3. oCylecTBIATh IOATOTOBKY OOYYalOLIIMXCS K YYacTHIO B KOHKypcaX, OJUMIIMAJaX,
KOH(EPEHIMAX U HHBIX MEPONPHUATHIX TI0 POQIITIO HANpaBIeHUH nestensHocTH LleHTpa;

3.4.4. 1o COINAacOBaHUIO C PYKOBOAWUTENEM YUPEXKIEHUS OCYLIECTBISATh OPraHU3alMI0 U
MIPOBEICHUE MEPOIIPHUATHI TT0 MPOGUITIO HAMpaBICHUN JesTeabHOCTH LleHTpa;

3.4.5. OCyHIECTBIISITh WHBIE TIpaBa, OTHOCSIINECS K AesTeNbHOCTH LleHTpa u He mpoTuBOpeyanue
HensiM Y BUAAM JESATENIBHOCTH 00pa30BaTENbHON OpraHu3alid, a TaKXKe 3aKOHOJATeNIbCTBY
Poccuiickoit @enepanuu.

Ilpunoscenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJALIUUA 110 UCITIOJIB3OBAHUIO



CTAHAJAPTHOI'O KOMIIVIEKTA OBOPYJIOBAHUA
HEHTPA "TOYKA POCTA" IIPU PEAJIU3AIIUU
MNPOI'PAMM ECTECTBEHHO-HAYYHOM U
TEXHOJIOT'MYECKOH HAITPABJIEHHOCTEH

[lepeuenp craHgapTHOrO KOMIUIEKTa oOopyaoBaHus s ocHameHusi LlentpoB "Touka pocta"
c(OPMHUPOBAH C yUETOM psiJia IPUHIIUIIOB, B TOM YHCIIE:

[TpuHLIMIT TPEEeMCTBEHHOCTH cucTeM o0opyaoBanus. O0opyaoBaHUE Ui TPOBEACHUS YUEHUUECKUX
NPaKTUYECKUX pabOT SIBJISETCS OOLIUM Ui YPOBHEH OCHOBHOTO OOIIErO M CPEIHEro OO0IIero
oOpa3oBanus. B cucreme HarisgHbBIX CpPEACTB OOYYEHHS M JEMOHCTPAIMOHHOTO O0OpYAOBaHUS
UMEIOTCSl 0a30BbI€ DJIEMEHTHI, OOIIKE IJIsi OCHOBHOTO OOINEro M CPEeIHEro OO0IIero o0pa3oBaHUS.
[Mudposas mabopatopuss u 000pymoOBaHHME OOIIEro HA3HAYEHHUS TO3BOJISIOT 00ECIeUnBaTh
NeSITeIbHOCTh O0YyYaroIuXcs Kak B OCHOBHOHM, Tak M B CTapuiel IIKOJIe, & B COBOKYITHOCTH C
udpoBbIMU JTabopaTOpUsAMH IO (U3HKE, OMOJIOTHH M XHUMHH - NMPAKTHYECKYIO NEATEILHOCTH B
paMKax U3yueHHs eCTeCTBEHHO-Hay4YHbIX peameToB B 10 - 11 kimaccax Ha yriryOJIeHHOM ypOBHE.

[TpuHIMI couyeTaHus KJIACCUYECKUX U COBPEMEHHBIX CpPEICTB HU3MEpEeHHl U crnocoOoB
IKCTIEPUMEHTAIBHOTO HCCIIEIOBaHUs sBICHHA. B coctaB 000pynoBaHHS BXOIAT KIACCUYECKHE
CpeICTBa H3MEpEHHus (HampuMep: IMHAMOMETPBI, CTpPEIOYHbIE aMIepMeTp U BOJBTMETP) U
QpoBsie pUOOPH! (HanmpuMmep: HU(POBBIE BECHI, CEKyHIOMep) U naTduku. CoOroieHne 3Toro
HPUHIUIIA UMEET 0c000e 3HaUEHHE Ul YPOBHSA OCHOBHOI'O 00I11ero 00pa30BaHusl, MOCKOJIbKY 3/1€Ch
MPOUCXOAUT 3HAKOMCTBO CO CIOCOOAMM U3MEpeHMs] (PU3NYECKHX BeIUYHH, (Qopmupyercs
NOHUMaHWE TNPUHIMIIOB JEHCTBUS aHAJOTOBBIX HM3MEPHUTEIbHBIX HPUOOPOB M oOecrneynBaeTcs
Nepexo/l K UCIOJIb30BaHNI0 HHCTPYMEHTOB LIM(poBOI Jab0paTopuu.

[IpuHIUI mpuopUTeTa YYEHHYECKOr0 dKCIEPUMEHTA IS PEAIN3ALUU CUCTEMHO-AEATEIILHOCTHOTO
noaxoaa. Peanmzanusi CUCTEMHO-IESITEIIBHOCTHOTO TMOJX0Ja B OOYYEHUH €CTECTBEHHO-HAYYHBIM
npeaMmeraM OasupyeTcs B TEpPBYIO OdYepelb Ha BOBJICUCHMHM OOYYAlOIIMXCS B MPAKTUYECKYIO
JEATETLHOCTh 110 TPOBEJACHUI0 HaOMIoAeHU u ombiToB. [lodTOMy 3HauuTenbHAs YacTh
HAOJIOEHUI W ONBITOB, KOTOpble B  TPAaJUIMOHHOM METOAMKE TMpeAsarajuch Kak
JIEMOHCTpPAIIMOHHBIE, TIEPEHECEHbl B pa3psia ydeHHueckux paboT. Creayer OTMETHTh, 4YTO B
HACTOsIIee BpeMsi 3ydeHue (PU3HKH, XUMUU U OMOJIOTUM B OCHOBHOM IITIKOJIE 1 HA 6a30BOM YPOBHE
CTapIIe MIKOJIbI OPUCHTHPYETCS HA OCBOCHHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KOTOPOE HUIET
4yepe3 pa3BUTHE CIIOCOOHOCTEH yYalluXcs aHaTU3UpOBaTh Pa3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYIO
WH(OPMAIIMI0O W HCIOIB30BaTh IOJTYYEHHBIE 3HAHUS i1 OOBSICHEHHS SBICHUH W IIPOIIECCOB
Opr)KaIOH_ICFO ana, IIOHUMATh OCOGGHHOCTI/I HCIIOJIB30BAaHUS MECTOAOB C€CTCCTBO3HAHHUA IJIA
MOJIYYEHUST HAYYHBIX JAHHBIX; MPOSBISITH CAMOCTOSATEILHOCTh CYKJICHUN U TOHUMATh POJIb HAYKH
U TCEXHOJIOT'NYCCKUX I/IHHOBaLII/Iﬁ B pa3BI/ITI/II/I 06H_[€CTB8.; OCO3HaBaThb BAXHOCTH Hay‘IHBIX
WCCJICAOBAaHUN M WX CBSA3b C HAIIUM MaTEPUATLHBIM OKPYKEHHEM U COCTOSHHEM OKPY KaroIIeH
CpC,Z[BI. OpI/IeHTaI_[I/IH Ha eCTGCTBeHHO-Hay‘-IHYIO I paMOTHOCTB HpezlnonaraeT AKIICHT Ha
METOOJIOTHIO HAYKH M HAMpPsSMYIO CBSI3aHO KaK C OOIIMM YHCJIOM YYECHHYECKHX OIBITOB B Kypcax
€CTECTBEHHBIX HAyK, TaK M HANpPaBIEHHOCTHIO UX Ha (POPMUPOBAHUE CAMOCTOSITEIBLHOCTH JeHCTBUI
MIPH TIPOBE/ICHUN HAOIIOCHUH, N3MEPEHUN U UCCIICIOBAHUIA.

Hcnonp3oBaHne CpeaCcTB HAISIIHOCTH W y4eOHOTO OOOpYyIOBaHUS B y4eOHOM Ipolecce
HANPaBJICHO HA BBIMOJHEHUS CIEAYIOMMX (QYHKIHA: obecrneynBaioT Oosiee MOTHYI0 W TOYHYIO
uHPOpMAITMI0 00 M3ydaeMOM SIBJICHUH WM OOBEKTE M TEM CaMBIM CIIOCOOCTBYIOT IMOBBIIICHHUIO
KayecTBa OOYyYEHHs; TOMOTal0T B MAaKCHUMaJIbHOM Mepe pa3BUTh IO3HABATEIbHBIE HHTEPECHI
YYAIIUXCS; MOBBIIIAIOT YPOBCHb HATIIITHOCTA M JIOCTYIMHOCTH OOYYCHUS; YBEIMYHBAIOT O0BEM
CaMOCTOSITENIbHOM pabOThl y4alUXcs HAa YPOKE U BHEYPOUHOH NEATEIbHOCTH; CO3/AI0T yCIOBUS
JUI. OPraHU3alu PAKTUKO-OPUEHTUPOBAHHOW MPOEKTHOM M HMCCIEA0BATEIbCKON JESATEIbHOCTH;
TAIOT BO3MOXKHOCTh JOCTyIHee U THNyOXe pacKpbiTh COJEp)KaHHE Y4YeOHOro MaTepuana,



CIOCOOCTBYIOT (DOPMHUPOBAHHIO Y YUAITUXCS TTOJIOKUTETHHBIX MOTUBOB O0yUEHUSI.

Baxneiimeit uvacteio ocHamieHus: lLlentpa "Touka pocta" sBnsercs uudpoBas maboparopus,
NepeveHb JaTYMKOB KOTOPOI MO3BOJISIET MCIIOIB30BATh ATY JIA0OPATOPUIO NIPU U3yUeHHUH (DU3HKH,
XMMHHU U Ouosioruu. BeeseHrne B MIKOJIBHBIN SKCIEPUMEHT IU(PPOBBIX AaTYMKOB JJIsl pETUCTPALUU
pa3MYHBIX BEJIMYUH M BO3MOXKHOCTH HCIOJB30BATh KOMIBIOTED (CMApT(OH WM TUIAHIIET) IS
pacueToB U O(OPMIIEHUS PE3yJIbTAaTOB OIBITOB, MO3BOJISET NEPEeHTH Ha HOBBIM KayeCTBEHHBIN
YPOBEHb IIPOBEACHUS M3MEPEHUH, YIPOCTUB IPOLECC H3MEPEHHM U IOBBICUB HMX TOYHOCTD.
[TosiBnenne LUGPOBBIX TEXHOJOTMH B JAOOpAaTOPHBIX pabOTax MOBBIMIAET UX aKTyalbHOCTb U
IIPUBJIEKATEIBHOCTh B CO3HAHWU COBPEMEHHOI'O IIKOJIBHHMKA, YCHUJIMBAET HAIVBITHOCTh KaK B XOJIE
OTBITOB, TaK M TNpH 0OpabOTKE pe3yslbTaTOB C HCIOJb30BAHUEM MPOTrPAMMHBIX cpeacTB. s
OKCTIEPUMEHTOB TI0 OMOJIOTMM M XHMHHU 3TO SIBISETCS 3HAYUMBIM IIEPEXOJOM OT KaueCTBEHHBIX
HaOJII0IEHUH U OTIBITOB K KOJTMYECTBEHHBIM 3KCIIEPUMEHTAM.

Hcnonp3oBanue 1mudpoBoil 1ad0opaTOpuu CYHIECTBEHHO H3MEHSIET MOJIXOJbl K MPOBEACHHUIO U
JIEMOHCTPALIMOHHBIX, U YICHUYECKUX OIBITOB:

Hcnonb3oBanue LUGPOBBIX JAaTYUKOB B KayeCTBE H3MEPHUTEIbHBIX HHCTPYMEHTOB H3MEHSET
MIOJIXO/IbI K TMPOBEACHUIO MPSIMBIX U3MEPEHUH (PU3MUECKIX BEINYHH.

TpaauLMOHHO B KauyecTBE CPEICTB M3MEPEHMS HCIOIb30BAJINCH MPOCTEHUIINE HHCTPYMEHTHI
(ppIYaXKHBIE BECHI W PAa3HOBECHI, MEH3YpKa, TUHAMOMETp, TEPMOMETpP) M CTPEIIOYHbIE MPHOOPHI
(aMIiepMeTp U BOJIBTMETP).

Hcnonp3oBaHue HH(prBLIX JAaTYUKOB TTO3BOJISICT HA COBCPIICHHO APYTIOM KAa4YCCTBCHHOM YPOBHC
MMPONU3BOANTE HU3SMECPCHHUA BPCMCHHU, PACCTOSAHUA, HWMCETH BO3MOXHOCTH PETUCTPUPOBATL U
Ha6J'IIOI[aTB N3MCHCHHEC BO BpPCMCHH TaKUX BCJIIMYMH KaK TEMIICpATypad, SJIICKTPUUCCKOC
HaIIpsKCHUEC, CUJia TOKAa U T. .

OTH BO3MOKHOCTH IO3BOJISIOT, HalpuMep, Ha ypoKaxX (PU3UKU C BBICOKOH TOYHOCTBIO M3MEPHUTDH
MTHOBEHHYIO CKOPOCThH Tela, JBUXKYIIErocs HEepaBHOMEPHO, HAONIOIaTh B JIMHAMHUKE IpoIlecc
JIEKTPOMAarHUTHOW MHIYKIMH, BOSHUKHOBEHHE U W3MEHEHHE MHAYKIIMOHHOTO TOKA, UCCIIEN0BATh
M3MEHEHUE TEMIIEPATYPhI C TEUEHHEM BPEMEHH B MPOLIECCE YCTAHOBJIEHUS TEIUIOBOIO PABHOBECHS
U T.J.

Ha ypokax Ouomoruu NOSBISETCS BO3MOXKHOCTb IOJIYYHUTh KOJIMYECTBEHHBIE JlaHHBIC MpU
IIPOBEJCHUH ONBITOB, HAIIPUMEP: IIPU ONpeesIeHnH (PaKTOPOB, BIUSAIOIIMX HAa CKOPOCTH IMpoliecca
dorocuHTe3a, MPU M3YYCHUU JbIXaHUS KOpPHEM W JIMCThEB, MNPH MCCICIOBAHUU YCIOBUH
IpOpacTaHus CeMsH U T.1.

Ha ypokax XuMuU Ha KOJTUYECTBEHHBIN YPOBEHb MEPEXOMAAT MPAKTUYECKHE PAOOTHI MO0 M3yUEHUIO
nporecca dIeKTPOoIn3a, UCCIeI0BaHNE SK30TEPMUUECKUX U SHIOTEPMHUUECKHUX PEaKIIHii, TEMI0BOTrO
s dekra ropenus tomnmuBa U T.A. C UCHOIB30BAaHUEM TPATUIIMOHHBIX '"aHAJIOTOBBIX" CpPEICTB
no/l00HbIE M3MEPEHHs BBIIOJHUTH HEBO3MOXKHO. OpHako, MHpH TMepexoie Ha IUPOBYIO
1abopaTopu0 B TEMAaTUYECKOM IUIAHMPOBAHWHM HEOOXOIUMO MPEAYCMOTPETH OTOIHUTEIHLHOE
Bpems A oOydeHusi paboTe ¢ JaTuYMKaMM, BKIIIoYas COOPKY 3KCIEpUMEHTAIbHON YCTAaHOBKHU C
JATYMKAMHM, CHATHUE MMOKAa3aHUH C HKpaHa KOMIIBIOTEPA, ONPeIeNICHUE MOTPEITHOCTEM U3MEPEHUH.

Jns paboTsl ¢ nM(POBBIMM JAaTYMKAMU MCIOIB3YETCs CIEIHaIbHOE MPOrpaMMHOE obecreueHue,
YCTaHOBJICHHOE Ha KOMIbIOTEp. s KoMMyHMKaruu nu(pOBBIX JAATYMKOB, 3aMHCH U XPAHECHUS
UH(pOPMAaLIMKU, TOTYYEHHON C UX MOMOIIbI0, U(PPOBast 1abopaTopusi UCIOIb3YEeTCs B KOMIUIEKTE C
HOYTOYKOM C HEOOXOIMMBIM YCTaHOBIJICHHBIM IPOTPAMMHBIM 00€CTICYCHHEM.

Hcnonp3oBaHne KOMIBIOTEPHOI (OPMBI pETHUCTpallMK TMOJYYCHHBIX 3HAYEHUH W TOCTPOCHHUS
rpa¢ukoB M3MEHSAET TMOAXOABI K O(QOpMICHUIO JA0OPATOPHBIX M TPAKTHYECKUX PpaboT
00y4JarOIUMUCS.



I[aHHI:Ie, MOJIYUCHHBIC ITPU TOMOIIHU I_[I/I(l)pOBBIX JAaTYUKOB, BHOCATCS B 3JICKTPOHHBIC Ta6JII/II_II>I, qTo
MO3BOJISIET CTPOUTH I'paMKU 3aBHCHMOCTEH HCCIIEyEeMBbIX BEIMYMH Ha dKpaHe KommbloTepa. Ha
OCHOBAHUU 3TUX I‘pa(bI/IKOB ACJIaTb BBIBOJBI O XapaKTCPC 3aBUCUMOCTH BCIMYHMH OT BPCMCHHU HIIN
Ipyrux mapametrpoB. Ha  yrmyGneHHOM ypoBHE —IienecooOpa3HO 00y4yaTh  MPOBOAWTH
aNMpOKCUMAIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TO3BOJISIOT aBTOMATU3HPOBATh PYTHHHBIE MPOIEAYpPHl 3aMOTHEHUS
TaOJIMII, BBITIOJIHEHUE OJHOTHITHBIX pacueToB, mocTtpoeHus rpadukoB. L{udposas dorokamepa
no3BosisgeT choTtorpadupoBaTh COOPAHHYIO SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U MPHUKPENHUTH
dororpaduio B ICKTPOHHBIA oT4eT. Takum 00pa3oM, OCYIIECTBISETCS MEPeXoa K 0(OpMIICHHUIO
3MIEKTPOHHOTO OTYETA O MPOJIEIIAHHOM SKCIIEPUMEHTE, MPOSKTHOM HIIN UCCIIEI0BATENBCKOM padoTe.

B03MOXXHOCTh HCITONIB30BAaHUS BHICOHAONIONCHUS 3a MPOLECCOM BBINOJIHEHHS TPAKTUYECKUX
paboT 00yuaromMUMuUCs U3MEHSET MOAX0/Ibl K OLICHUBAHUIO paboT.

DONEKTPOHHBIM OTYET O TMPOJETAHHONW MPaKTHUYEeCKOW paboTe MOXKET CONMPOBOKIATHCS
NPUKPETUIEHHON ¢ororpadueii, Koropas TO3BOISIET OIECHUBATH IPABHWIBHOCTH COOpaHHOU
9KCIIEPUMEHTANIFHOM  YCTaHOBKH, Ooyiee TMOJHO OMNpEeAeNsTh MOJHOTY M  TMPaBUIBHOCTD
IPOJEJIAHHOTO UCCIIEIOBaHMSI, aHAIU3UPOBATh JIOCTOBEPHOCTD IPEJICTaBIEHHbIX
SKCIIEPUMEHTANBHBIX JaHHBIX. [IpU OJHOBpEMEHHOM BBIMOJHEHUW PA3HBIMH TPYyMNIaMH
00y4JaromuXxcsi pa3HbIX HMCCIENOBATEIBCKUX PAbOT I1€eco00pa3HO HMCIOIb30BaTh BUJEO3AINUCH
BCcero xoja paboT. B 3ToM ciyuyae oOlLIeHHMBAaThCSA MOTYT HE TOJIBKO MpPEIMETHBIC PE3yJbTaThI,
CBSI3aHHBIE C IPOBEJECHUEM KOHKPETHOTO 3KCIEPUMEHTA, HO U KOMMYHHUKAaTUBHBIE U PETYJISITUBHbBIE
NEHCTBUS: TJIaHHpPOBaHUE pPAaOOTHI, OTCIEKHBAHHE XOAa pPalOTHI, KOppEKLHUs IiaHa pPaboThI,
KOMMYHHKAIIMSI B COBMECTHOM JeSITeIbHOCTH, HaJMUue (WJIM OTCYTCTBHE) KOH(IMKTOB M CIIOCOOBI
UX PEIICHUS.

Hcnons3oBanne nupoBbIX 1aOOpaTOpHil CYIIECTBEHHO PACHIMPSET CIEKTP BO3MOXKHBIX OIBITOB U
UCCIIeI0BaHM, 0OCOOEHHO 3TO KacaeTcsl U3y4eHus: OMOJIOTUH U XUMUH.

Pacmupenne crnekTpa BO3MOXKHOCTEH MOYHO HNpPOMJUTIOCTPUPOBATH Ha MpUMEpEe H3Y4YEeHHUs
AIIEKTPOMArHUTHON MHAYKIWUU B Kypce (m3uku. IIpu MCIONBb30BaHUH CTPEIOYHOTO aMIlepMeTpa
TPaIULMOHHO HAOJIOJAOT JHMIIb (AaKT BO3SHUKHOBEHMS HHIYKIMOHHOI'O TOKa B IPOBOJHHUKE U
WU3MEHEHHUE €r0 HampaBiCHUs MPU U3MEHEHUU CKOPOCTH BHECEHHS MarHUTa WM €ro MOJISIPHOCTH.
Hcnonb3oBanue mU(POBOro AaTdyvka MO3BOJSET MONy4uTh ociuuiorpammy OC uHIyKIuu,
BO3HUKAIOILIEH B KaTyIlIKe, MPU MPOJIETE Yepe3 HEe MarHuTa. JTO MO3BOJISET CPAaBHUBATH 3HAYCHUS
makcumanbHbIX DJ[C mpu mposiete yepes3 KaTylIKy MarHUTa ¢ pa3HbIMU CKOPOCTSMHU U C pa3HOU
HOJIIPHOCTBIO, aHaJIN3UPOBATh BU]L MOJTy4YE€HHOU 3aBHCHMOCTH, KOHCTPYHPOBaTh
9KCHEPUMEHTAJbHbIE 33/1a4X 110 U3YyUEHHIO 3JIEKTPOMAarHUTHON MHTYKIIHH.

[{udposas mabopatopusi MO3BOJSET OPraHU30BATh IMPOCKTHYIO M y4eOHO-HCCIIEIOBATEIHCKYIO
JESTEIbHOCTh IIKOJBHUKOB KaK B paMKaX ypOKOB, TaK U BO BHEYPOUYHOH jaesTenbHOCTU. Hamudue
pa3HoOOpa3HbIX LU(POBBIX ITAaTYUKOB Ja€T BO3MOXHOCTH IPOBOJUTH CaMble pPa3HOOOpa3HbIE
WCCJICIOBAHMsI, ONMUPAsCh HA MHTEpPEChl oOydarommxcsi. B kadecTBe mpumepa MOXKHO MPUBECTH
UCCJIEIOBaHUS SKOJIOTMYECKON HAalpaBICHHOCTH [0 BBISBICHUIO (PAKTOPOB 3arpsi3HEHUs
OKPYXKAIOIIeH cpebl, U3YICHUIO SKOJIOTHIECKOTO COCTOSTHUS TIOMEIICHHIA IIIKOJIBI, TIOYBBI, BO3IyXa
B HaCeJEHHOM IyHKTe U T.A. MccaenoBaTenbekie paboThl ¢ HCIIOIB30BaHUEM HU(POBBIX JATYUKOB
nenecoodpasHo mpemnarath ydammmcs 10 - 11 kmaccoB B paMkax o00s3aTENbHON i HUX
MIPOEKTHOM NIeATeNbHOCTH. BhIMONHEHNE TaKUX MPOEKTOB SIBJISETCS OCHOBAaHHEM JUIsl OLEHKU HE
TOJILKO YPOBHSI C(HOPMHPOBAHHOCTH MPEAMETHBIX Pe3yJIbTaTOB, HO UTOTOBOM OIEHKU JTOCTIIKCHUS
MeTamnpeIMETHBIX Pe3yIbTaTOB OOYyYEHHS: KOMMYHUKAaTHUBHBIX (KOTOpBIE OIICHHBAIOTCS KaK B
nporecce MPOBEACHHsSI padOThl, TaK M B TPOIECCE 3aAlIMTHl NPOEKTAa WM WCCICAOBaHUS) U
PEryIsTUBHBIX (KOTOpPbIE OLIEHUBAIOTCS B IIPOLIECCE BBHIITOJIHEHUS POEKTA).

OCHaHICHI/Ie AJI U3YyUCHUA (1)I/I3I/IKI/I IpeaAcCTaBJICHO B BUIC O6OPYI[OB3,HI/15[ AJi1 JEMOHCTPALMOHHBIX



OTIBITOB U 000PYyIOBaHMSA VIS JIAOOPATOPHBIX PA0OT U YyUEHHUUECKUX OMBITOB, BKJIIOYAs OOIIYIO IS
€CTECTBEHHO-HAYYHOTO ITMKJIa ITU(POBYIO J1Ta0OpaTOPHIO, a Takke IU(POBYIO JIAOOPATOPHUIO TIO
¢u3uKe (KaK TOMOJHUTENBHBIN JIEMEHT IS YTy OJIeHHOTO N3ydeHUs (PU3HKH).

JleMOHCTpanMoHHOe 000pYyJOBaHHE OO0ECIEeYHBAET BO3MOXXHOCTh HAONIOJCHHS OOJBIIMHCTBA
HN3y4aCMbIX HBHGHHﬁ, IpoHECCOB M 3aKOHOB. DTO BO3MOKHO IIpru OITHUMAJIBHOM COYCTaHHUU
AHAJOTOBBIX M IM(POBBIX CPEICTB HAONIONCHMS, aHAIM3a HM3MEPHUTENBLHON uH(popmanuu. Tak,
Harpumep, It Kypca (pU3MK OCHOBHOM IIKOJIBI €CTh BO3MOKHOCTh JIEMOHCTPAIIUU KITACCHYECKUX
JIEMOHCTPAIIMOHHBIX JKCIIEPUMEHTOB: IajieHue Ten B TpyOke HproToHa, meMOHCTpanus JeicTBHS
aTMocepHOro JaBieHusi, 3akoHa [lackams, wu3MeHeHHs oObeMa Teln TpU HarpeBaHUU
(OXJMaXIIeHUN), TPUTSDKEHUS MOJEeKyl W T.1. Habop mo siekTpocTaThke AaeT BO3MOXKHOCTh
JEMOHCTpAIlMKA  DJICKTPU3ALUU TN, 3aKOHAa COXpaHEHMs 3apsja, JIMHUH HaNpsHKCHHOCTH
JNIEKTPUYECKOTO TMOJS M T.J. M MOXET WCIOIb30BaThcd Kak &8 Kiacce MpH H3yYCHHH
SJICKTPOMAIrHUTHBIX $IBJ'I€HI/II71, Tak ¥ B 10 xiacce IIpH U3YUYCHUU DJICKTPOCTATUKU.

[Ipn mpoBeneHUU [EMOHCTPAIIMOHHBIX OMBITOB JIOJDKHBI COONIOAATHCS TpeOOBaHHS K HX
HATJSITHOCTH (SICHAs! ¥ TIOHSITHASI TOCTAHOBKA OMBITA), BUAMMOCTH JUTSI BCEX YYaluXxcs Kiacca (Tpu
HaJIM4YNM MCEIIKUX ,Z[eTaJIeﬁ HUCTIOJIB3YCTCA HX YBCIUYCHHOC I/1306pa)KeHI/IC Inpu 1noMoIu B66-
KaMepbl), IMOIMOHAIBHOCTH M, MO0 BO3MOKHOCTH, 3aHHMATEILHOCTH (JIEMOHCTPAI[MOHHBIN OIBIT
AOJDKCH BbBI3BIBATH HMHTCPECC YUaAlIUXCiA, CO3AaBaTb MOTHUBAIMIO K H3YUYCHHUIO HpeIIMCTa) )41
yOeIUTEeNbHOCTH (TIOKa3bIBaTh TOT 2P (HEKT, Ha TIEMOHCTPAINIO KOTOPOTO OH OBLIT HAIPABJICH).

Onnako peanu3anusi JESITEIBHOCTHOTO MOAXoJ4a B 0OyueHMHM (DU3MKE INEpPEeHOCHT AaKIEeHT C
JIEMOHCTPAIIMOHHOTO JKCIIEpUMEHTa Ha ydeHWdYeckuid. Hampumep, MO MeXaHUKE HCCIIeOBaHUE
KAHEMATHYECKIX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMHKH, KOJIEOaTeIbHBIX TBI)KCHUH ITIEPEHECEHO B
YUYCHUYECKUH OKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM obopynoBanus. I[lpu u3ydeHuu
ANIEKTPOJVMHAMUKH J1abOpaTopHOe 00OpYyIOBaHHE IO3BOJISAET HCCIEAOBaTh HE TOJIBKO 3aKOHBI
IIOCTOSSHHOTO TOKa, HO C HCIIOJIb30BAaHUEM KOMIBIOTEPHOTO ocnwuiorpada Io3BOJSET
IPOHAOIIONATh U MCCIENOBATh NEKTPUUECKUE LENH MEPEMEHHOIO TOKa, OJIOK JHOJOB IMO3BOJSET
UCCIIEI0BAaTh BOJIbTAMIICPHBIC XapaKTEPHCTHKH auonaa. [Ipm wm3ydeHHMM ONTHKH J1abOpaTOpHOE
000pyIOBaHHE TO3BOJISIET W3YyYUTh 3aKOHBI TEOMETPHYECKOW ONTUKU (TIPEJIOMIICHHE CBETa B
NONYIMJIMHAPE W TONydyeHWEe H300paKCHUS B JIMH3aX) W TNPOHAOMIONaTh OCHOBHBIC SIBJICHUS
BOJHOBOH oNTWKH (MHTep(EpeHIus W TONApU3AIMs), WCCIEI0BaTh TU(PPAKIUIO CBETa
(mudpakunOHHAS PEIIETKA).

B coorBercTBMM ¢ TpeAMETHBIMU pe3yibTaTaMM o0OydeHus ¢usnuke o0opynoBaHHE IS
YUEHHUECKUX OMBITOB 00ECIIEUNBACT MPOBEICHUE CISAYIOMINUX TUIIOB pabOT, CrPYNIUPOBAHHBIX 110
BHJaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYCCKOW NMPUHAIIEKHOCTH:

1. IIpoBenenne npsAMBIX U3MEPEHUH (U3NIECKUX BEIHYUH (M3MEPEHHE MACChl, 00beMa KHUIKOCTH,
TEMITEPaTypbl JKUAKOCTH, CHJIBI, CHJIBI TOKA, HANPSHKCHUS) C HMCHOJIB30BAaHMEM aHAJIOTOBBIX H
UPPOBBIX TPHOOPOB.

2. IlpoBepka 3aJaHHBIX MPEATIONIOKEHUH (TIpsSMble U3MEPEHUsT (PU3HMUECKUX BEIUYHH U CpPAaBHEHHE
3aJIaHHBIX COOTHOIIECHWH MEXIy HMMH). Hampumep: mpoBepka yCIOBHH TUIaBaHHUS TEN, yCIOBHMA
paBHOBECHS pblyara W OJIOKOB, 3aKOHOMEPHOCTEH TOCIEIOBATEIBHOTO U MapajuIeNbHOTO
COEJIMHEHUS IPOBOIHUKOB U T.JI.

3. Pacuer mo mojrydyeHHBIM pe3yJibTaTaM MpPsIMBIX M3MEPEHHUH 3aBUCHMOIO OT HMX MapameTpa (B
OCHOBHOMH 1IKOJIe) U KOocBeHHbIe n3Mepenus (B 10 - 11 knaccax). Hanpumep: yckopeHnue tena npu
PaBHOYCKOPEHHOM  JBHKEHHM, YCKOPEHHME CBOOOJHOTO TAaJ€HHUs, IKECTKOCTb IPY>KUHBI,
K03(DPUILIMEHT TPEHUS CKOJIBbKEHUs, MEXaHn4eckas paboTa U MOIHOCTh U T.J.

4. HaGnroneHue sBJICHWM W MOCTAHOBKA OMBITOB (HA KAYECTBEHHOM YpPOBHE) MO OOHAPYKEHHUIO
(dakTOpOB, BIMAIONIMX HA MPOTEKAaHHWE MJaHHBIX sABleHW. Hampumep: mnpsMonuHeitHOE
pacnpocTpaHeHue CBeTa, JUCIEePCUsl CBETa; U3yUYEHUE CBOIMCTB M300pa)KeHHsI B IJIOCKOM 3€pKajie U



T.II.

5. HccnenoBaHue 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMUYMHBI OT JPYrod C MpeAcTaBICHUEM
pe3ysIbTaToOB B BHJE TpaduKa W pacyera MCKOMOTO mapaMmerpa. Hampumep: 3aBHCHMOCTH MyTH
PaBHOMEPHO ABMKYILIETOCS Tella OT BPEMEHHU JIBUKEHUS TeJla; CUIIbI TPEHUS! CKOJIBKEHHS OT CHJIbI
HOpPMAaJIbHOTO JIaBJIEHUs, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJ M HE3aBUCHUMOCTHU CHUJIBI TPEHUS
OT IUIOIIAAM CONPUKOCHOBEHHUS Tell; CHJIbl YIPYTOCTH OT YAJUHEHUS NPY>KUHBI; BBITAIKHBAIOIIEH
CHWJIBI OT Oo0beMa MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH TeJa, OT INIyOUHBI, Ha KOTOPYIO MOIPY>KEHO TEJO U T.1.

JlaGopaTopHoe oOOpyIOBaHHE O0OECTICUMBACT CAMOCTOATEIbHBIN YYEHHUECKHH JKCIIEPUMEHT,
KOTOPBII MOKET UMETh pa3inu4Hbie (GopMbl: PPOHTANBHBINA IKCTIEPUMEHT ((hPPOHTAIBHBIC OMBITHI U
nabopaTopHbie PabOThI), pabOTHI MPAKTUKyMa, y4eOHO-MCCIIENOBATEIbCKHE PAaOOThl U MPOCKTHI
HKCIIEPUMEHTAIBHOTO XapakTepa. [Ipu 3TOM HOpPMATHBHO-00S3aTElIbHBIM BHE 3aBUCHMOCTH OT
ypoBHS wu3ydeHHS (Gu3NKK (0a30BBIA WM yrayOJeHHBIN) W 00pa30BaTEIBHOW MPOTrpaMMBbI
(oCHOBHasi WM CpEIHss IIKOJa) SIBIAETCS (DPOHTANBHBIA 3KCIEpUMEHT. VIMEHHO MOCpeacTBOM
(GpOHTATBHOTO HKCHEPUMEHTA JOCTUTAIOTCS MPEIMETHBIC pPEe3yJIbTaThl AKCIEPUMEHTATBHOTO
XapaKkTepa, a yJallluMHuCAa OCBAMBAIOTCA CHOC06LI HeﬁCTBHﬁ, COOTBCTCTBYIOIINEC YKa3aHHBIM BBIIIC
MATH TUTIaM padoT. JIabopaTopHBIA MPAKTHKYM II€JIeCO00pa3eH TOJILKO MPH YIIIyOJICHHOM YPOBHE
HU3yYEHHS IIPEIMETA.

OnTuManbHbIM U JOCTHIKEHHUS IeNiell MpoBedeHUs (PPOHTAIBHOTO HJKCHEpUMEHTa SBISETCS
MpeICTaBICHHUE JTa0OPaTOPHOTO 0OOPYIOBaHMSI U MAaT€pPUATIOB B BUJIEC TEMAaTHYECKUX KOMILUICKTOB
0 MEXaHHMKE, MOJIEKYJISIPHOHN (pu3HKe, PIEKTpUUYECTBY U onTHKE. Mcrmonb3oBaHHe TeMaTHYECKUX
KOMILJIEKTOB CIIOCOOCTBYET (DOPMUPOBAHHUIO TAKOTO BAKHEUIIIETO YMEHHS, KaK MOJA00D yUaluMucs
000pyZOBaHHS B COOTBETCTBHM C IIE€NBIO UCCIENOBAaHUS U3 U30BITOYHON HOMEHKJIATYPbI
IPEUIOKEHHOTO KOMIUIEKTA; T03BOJISIET MTPOBOIUTH AKCIIEPUMEHTAIBHYIO paboTy Ha JH000M dTare
yYpOKa; yMEHBIIAeT TPYJOBBIE 3aTpaThl YUYWTENs TMPU MOATOTOBKE K YpOKaM, IMOCKOJNbKY He
TpeOyeTcsl IepeKOMIIOHOBKA 000PYA0BaHUs B COOTBETCTBUU C 3a/1a4aMU KOHKPETHOTO YpOKa.

[Ipu nmaHMpPOBAHMU MPAKTUYECKHX pabOT BakKHO MMETh B BHUJY, YTO MPEAMETHBIC PE3YJIbTATHI
9KCTIIEPUMEHTAIBHOTO XapaKTepa MOTYT OBITh OCBOCHBI TOJBKO TPH ONTUMAJIbHOM COYCTAHUH
KPaTKOBPEMEHHBIX (DPOHTANBHBIX OIBITOB M OJTHOYACOBBIX JIAOOPATOPHBIX padoT.

BaxxHoe 3HaueHume uMeeT TOT (AaKT, YTO B COCTaB (PPOHTAIBHOrO OOOpPYAOBaHMS HapsIy C
AQHAJIOTOBBIMM BXOJAAT W LMU(POBbIE cpencTtBa u3MepeHHus. K HUM OTHOCATCA 3IIEKTPOHHBIN
CEeKYHJIOMEp C JaTYMKaMH, 3JEKTPOHHbIE BeChl M JaT4MKM LUdpoBoil saboparopun. Takum
o0pa3oMm, Npu NpoBeAeHUH (GPOHTAIBHOIO FKCIIEPUMEHTA B OCHOBHOM IIIKOJIE YYEHUKH 3HAKOMSTCS
C 3JIEKTPOHHBIMU CIIOCO0AMH U3MEPEHUH U BBIUUCIICHUH.

brox obGopymoBanust i1 yuyeHHWYecKmX paboT mo Qusumke chopmMupoBaH Ha 0aze MepeyHsS
o0opyaoBaHUs JUII TPOBEICHUS OCHOBHOTO TOCYJAapCTBEHHOI'O d3K3aMeHa 10  (U3HKeE.
Hcnonp3oBanue mpubOpoB ©  00OpPYyIOBaHUS C €IUHBIMH Ul BCEX  OOydYarOIIMXCS
XapaKTepPUCTUKAMU II03BOJISIET CTaHIAPTU3UPOBATH IPOLENYPBI BBIIOJIHEHUSA YKCIEPUMEHTAIBHBIX
3aJJaHAN Ha DK3aMEHE M 00CCICYHTh HAACKHYIO OICHKY pe3yJbTaTOB HAa OCHOBAHWUH DKCIIEPTHOH
IMPOBCPKHU OTBCTOB 06yqafomuxc;1. HpI/I 9TOM OCHOBAaHUCM I BbIBOAA O TMIPaBHUIIBHOCTU
NPOBE/ICHUS JAHHOTO OTBITa SIBISIFOTCS PE3YJIbTaThl, IMOJYYCHHBIC YYAIIUMHUCS MOCPEICTBOM
NPSMBIX U3MEPEHHUH 3aJaHHbIX (PU3NYECKUX BETUYMH.

HaGop ans mpoBeneHHMs OCHOBHOTO TOCYIAapCTBEHHOIO 3K3aMeHa o0ecredyMBaeT pa3paboTKy
HECKOJIbKMX OJHOTHUIIHBIX 3a/laHUi NPHU KCIIOJIb30BAHUU OJMHAKOBOTO OOOpPYAOBaHUS C Pa3HBIMU
XapaKTepUCTUKAMU. DTOT MOAXOJ 1IeJIeCO00Pa3HO UCTOIb30BaTh U MPHU MPOBEIEHUH (PPOHTATBHBIX
OMBITOB M J1abopaTopHBIX padoT. Hampumep, npu npoBeAeHUH HCCIEA0BAHUS 3aBUCUMOCTU CHJIbI
TOKa OT HAaNpsHKEHHUsS MOXKHO BBIJICIUTh B KJIACCE€ TPYIIIBI, KOTOpbIE OyIyT MPOBOJIUTH JAHHOE
HCCIICIOBAHNE, UCIIOJIBb3YSl PE3UCTOPBI C PA3HBIM CONPOTHUBIICHUEM, U JIaMIIOUKy. Ilo pesynbratam



MOKHO CpPaBHUTH TOJYUYEHHBIC 3aBHCHMOCTH, OOCYJIUTHh TPAHMIIBI BBIOJHEHUs 3akoHa OMma aiis
y4acTKa LEeMH, ONPEIeIUTh COPOTUBICHUS PE3UCTOPOB.

CnenyeT OTMETUTh, YTO TNpPHU NPOBEACHUM (PPOHTAJIBHBIX OIBITOB U Ja0OpaTOpHBIX paboOT B
OCHOBHOM HIKOJIe TpeOyeTcs 3alKCh Pe3ysIbTaTOB BCEX MPSIMbBIX U3MEPEHHUN C yUETOM abCOJIFOTHON
MOTPEITHOCTH. 37eCh TMPH  HCIOJB30BAHUU TPATUIMOHHOTO 00OpynoBaHUs (MEH3YpOK,
JMHAMOMETPOB, TEPMOMETPOB) MU CTPEJIOYHBIX aMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTD LIEIeCO00Pa3HO CBSI3BIBATH C IICHOH JIeeHus mpruOopa, a Ipu nepexoze K mudpoBbIM
UHCTpYMEeHTaM (LM(ppOBbIE BeChl M JaTYMKH) yUUTh pabOTaTh C OMUCAHUAMHU 3TUX HPUOOPOB,
BBIJICNISAS JAHHBIE 00 a0CONIOTHOW MOTPENIHOCTH, JHOO MpeiaraTh 3HAYeHHWE MOTPEIIHOCTH B
TEKCTE 3aJaHuu.

[Ipu mnpoBeneHWM WCCIENOBaHMS 3aBUCUMOCTEH OJHON (PU3MUECKOW BEIUYHHBI OT JPYrou
yyaluecs: JOKHBI OCBOUTH MOCTPOEHUE TPapHUKOB C yKa3aHHEM a0CONIOTHBIX MOTPEUIHOCTEH, a
IIPU [IPOBEJICHUU PabOT HA MPOBEPKY MPEANONIOKEHUN - YMETh CPABHUBATh 3HAUCHUS JBYX MPSIMBIX
U3MEpPEHUI € ydeToM aOCOJIIOTHOM MOIrpeuIHOCTH (HalpuMep, IYyTEM CpPaBHEHUS HHTEPBAJIOB
MOJIYYEHHBIX 3HAUYEHWW Ha 4YHMCIOBOM ocu). [IpoBemeHne m3MepeHMd W UCCIICIOBaHHN B Kypce
¢m3uku 10 - 11 KIaccoB JOMOJIHAIOTCS HMCHOJB30BAHUEM OTHOCUTENIBHBIX MOTPEIIHOCTEH,
yydaliecs: JTOJKHbl HAy4YUThCS PACCUMTHIBATH OTHOCHUTEIbHBIE IOTPEUIHOCTH B MPOCTEHUIINX
CIIy4asix IpsIMbIX U3MEPEHHUM U CPAaBHUBATh TOUHOCTh PA3IMYHBIX H3MEPEHUH.

OOpaiiaeM BHUMaHME, YTO OLICHMBaHUE Ja0OpPaTOPHBIX pabOT IOKHO 0a3MpoBaThCS, Kak U B
KpUTEpPUSAX OLIEHWBAaHUA OKcrnepuMeHTalbHbIX 3ananuii KMM OI'D, He Ha mnpaBuiIbHOCTU
oopmieHus oTyeTa 0 paboTe, a HAa MPAaBWIBHOCTU ACHCTBUI MO cOOpY YCTaHOBKHU, IMPOBEIECHUIO
OTBITOB, CHATHUIO MTOKa3aHUN PUOOPOB.

OcHamenue A U3y4eHus OMOJIOTUU TPEACTABICHO KOMIUIEKTaMHU JIEMOHCTPAIMOHHBIX BIIAYKHBIX
npenaparoB, repOapreB W KOJUICKIMH IO pa3HBIM TeMaM Kypca OHOJIOTHH, a Takke IUGPOBOM
nabopaTopuell Al MPOBEACHUS NPaKTUUYECKUX padoT. Kpome Ttoro, mpu usyyeHMH OHOIOTHU
MOXKET HCITOJIB30BaTh IUGpoBas JabopaTtopusi Mo OMOJOTHH (KaK JOTMOJHUTEIBHBIA JJIEMEHT IJIS
yIIyOJIEHHOTO U3yUYeHHS Kypca).

B yuebHOM mpouecce ywamecs IODKHBI MOJyYHUTh BO3MOXKHOCTh YYBCTBEHHOI'O BOCIIPHSITHS
U3y4aeMbIX SBICHUN M 00beKTOB. OHAKO M3ydaeMble SIBJICHUS U OOBEKTHI HE BCET/Ia MOTYT OBITh
HEMOCPEJCTBEHHO BOCIPOU3BE/EHBl WM IO0Ka3aHbl B yuyeOHOM MoMmeuleHuu. B stom ciydae
y4eOHOe 000pyA0OBaHKME AT BO3MOXKHOCTh UX BOCIIPOM3BECTU ONOCPEN0OBAHO, YEPE3 KOJUIEKIIHIO,
repOapHbIil IUCT, MUKpOIpenapaT, MoJiellb, BUACOPPArMeHT U T.1I.

Brnaxxnple mnpenaparbl NpeacTaBisAlOT co00M HaTypajlbHble OOBEKTBI, CMOHTHPOBAHHBIE Ha
CTEKJISTHHOW IJIACTMHKE U OIMYLICHHBIE B CTEKJISHHBIM LIMJIUHAP ¢ KOHCEPBUPYIOLIEH JKUIKOCTBIO,
a100 MpPEJCTAaBICHHbBIE B IUIACTHKE. 3/1€Ch MpEJUIararoTcsl TOTAJbHbIE IpenapaTsl, MO3BOJAIOLINE
U3yyaTh BHEIIHEE CTPOSHHE OpraHu3Ma WM ero yacty, (Harnpumep: "Kopenb 6060BOro pacteHus ¢
knyoeHpkamu'", "['amioka"); aHaATOMHYECKHE TIpenaparbl, MpeAHa3HAYEHHBIC IS H3yYCHUS
BHYTPEHHEI0 CTPOEHMsI OpraHu3Ma WIM €ro OpraHoB (Hampumep: "BHyTpeHHee cTpoeHue
narymkn", "BHyTpeHHee cTpoeHue NTUIIBI"); OMOJIOTHYECKHUE TIPeTapaThl, JArOIIUE MTPEACTaBICHUE
0 CTaaMsiX Pa3BUTUs opraHu3Ma (Hampumep: "Pa3Butne kocTHCTOH pbIOB", "PazButue Kypuis").
Brnaxnble npenapaTsl UCIIOIB3YIOTCS KaK pa3faTOYHBIA MaTepuan B MPOLEcce JEMOHCTpPAlUK Ipu
U3y4EHHH HOBOIO MaTepuana WIM B TPOLECCE BBINOIHEHUS MPAKTUYECKUX 3aJaHUH,
pa3paboOTaHHBIX HA UX OCHOBE.

I'epbapum - coOpaHue MPECCOBAaHHBIX, 3aCYIICHHBIX PACTCHUN WIJIM UX 4YacTeil TOMOTaroT M3y4aTh
pacTeHHe B KaOMHETe W Y3HaBaTh €ro B MpHpoJe, a repOapusauus - Haubojee MpocToil crnocod
COXpAHEHHUs PACTCHH M MX YacTel B TEUEHHE JJIMTEIBHOIO BpeMEHHU. B mepeuHe mnpeamaraercs
cucremMaTHueckuil repdapuii (Hanpumep, "OCHOBHBIE I'pyHIbl pacTeHUH") U repOapuii mo oOuien
Onosiornu (KOTOPBI TO3BOJISIET TMPOMJLTIOCTPUPOBATh W3MEHYMBOCTb, HMCKYCCTBEHHBIH OTOOp,



CUCTCMATUYCCKHUEC KAaTCropun 1 BI/I,Z[OO6pa3OBaHI/IC, AUBCPICHIUSA U KOHBCPTCHIUSA, TOMOJIOTHYHBIC
W aHAJIOTUYHBIC OpraHbl, PYAMMEHTApHBIE OpraHbl, apoMop¢o3, uanoamantanus (HEHOTUI U
T'CHOTHUII, TOJIUIIJIOU WS, OTAAJICHHAA I‘I/I6pI/LHI/I3aI_[I/ISI, B3aHMOHeﬁCTBHC paCTeHI/Iﬁ C aGI/IOTI/I‘-ICCKI/IMI/I
dbakTopaMu cpeibl, B3aUMOACHCTBHE pacTeHU ¢ OmoTuueckuMm (akTopamu cpennl). ['epOapHbIit
MaTepHall UCHOIb3YIOT KaK Pa3IaTOYHBIN MaTepHual Ui JEMOHCTPAlMH U3y4aeMbIX 00BEKTOB, IS
BBITIOJIHEHHSI TIPAKTUYECKUX 3aJaHUN TPU 3aKPEIUICHUH MaTepHualia WM JUArHOCTHKU yYeOHBIX
pE3yabTaTOB.

Taxke mnpencraBieHbl KOJUIEKIMHM - HAa0Opbl MPEIMETOB WM BELIECTB, MOAOOpPAHHBIX IO
onpeneNeHHbIM mpu3HakaM. OObeKTaMH HMX MOTYT OBITh pPAacHpaBlICHHBIE H 3aCyIICHHBIC
HACEKOMBbIE, paKooOpa3Hble, PAaKOBHHBI MOJUIIOCKOB, OT/AEJIbHBIE YacCTU CKEJIETOB JKMBOTHBIX. B
KOJUJICKIMSIX COYETAIOT HATypaTbHbIE OOBEKTHI C MX M300paKCHHEM B BUJIC PUCYHKOB MIJIH MYJISKEH
- umuTanmid. IlpeanoxkeHHble B mepeuyHe MOp(osornyeckue KOJJIEKIMHM JaroT MPEeCTaBICHUE O
BHEITHEM CTPOCHHWU OPTraHOB WM WX 4YacTed, MO3BOJISIIOT TPOBOAHWTH CPAaBHEHUS OOBEKTOB,
BBISICHATBH X OOIIMe YepThl M 4epThl paznuuus (Hanpumep: "[IpencraBurenu oTpsaoB HACEKOMBIX "
U Jp.); 00IEeOHONIOrHuecKre KOJUIEKIUN MO3BOJIIOT BBIACHATH B3aMMOCBSI3M B OpPraHMYECKOM
MHUpE,  paccMaTpuBaTh  pPa3BUTHE  OPraHU3MOB,  IPOCIEKHUBATH  OOIIEOMOIOTHYECKHE
3akoHOMepHOCTH (Hampumep: "lIpuMepsl 3alIUTHBIX MPHCIOCOONCHHH y HACEKOMBIX').
Komnekuuu, kak U repbapuM, MCHOIB3YIOT KaK pa3aTOUHbBId MaTepuas i JEMOHCTpaluu
U3y4aeMbIX OOBEKTOB, /ISl BHITOJHEHHS PAKTUYECKUX 33JaHUH TIPU 3aKPEIUICHUN MaTepHraiia Win
JMAarHOCTHKH y4eOHBIX PEe3YJIbTAaTOB.

O3HaKOMJICHHE YYaIIUXCsl ¢ MHUKPOCKOIIMYECKUM CTPOCHHEM >KHBBIX OpPraHM3MOB - OJHa U3
IJIABHEHIIUX 3a7jauy HAayKd, TO3BOJISIOUIMX TIIOABECTH IIKOJBHUKOB K TOHMMAHUIO €IWHCTBA
opranu4eckoro Mupa. Jjis mpoBeaeHus 1a00paTOpHBIX padoT B IU(POBYIO Ta00PATOPUIO BKIIOUCH
MHUKPOCKOII, a B KOMILJIEKTE TIOCY/Ibl U 000pYA0BaHMsI OOIIEro Ha3HAYEHUSI UMEIOTCS HEOOXO0IUMOe
OCHAIIICHHE JIJIS1 TPOBEICHMS JIA0OPAaTOPHBIX paboT.

Hudposass maboparopuss BKIOYAeT HAO0Op /s M3TOTOBJICHHS MHKpoIpernaparoB. CBexwue
npenapaTshl M3TOTABIMBAIOT ISl HEMEAJIEHHOTO paccMOTpeHus. K HUM OTHOCSTCS KHIKOCTHBIC
(0OBEKTHI OOBIYHO IMOMEIIAIOTCS B BOAY, a MPETmapaThl COXPAHIIOTCS B TCUCHNE HECKOIBKUX JTHEH),
cyxue (Hampumep, YacTHIy MTHYBETO TIepa, MPOCTO TMOJIOKHTh HAa MPEAMETHOE CTEKIO U
MHUKPOCKOIIUPOBATh), JKUBBIE TMpernaparbl (Ma3Kd - Kalld SKHIKOCTH, HAmpUMEpP KpPOBU) H
BUTAIbHBIE TMpenaparbl (KOTOpPhIE HCHONB3YIOTCS M HM3yUYEHHUS MAalIOKJIETOUYHBIX OOBEKTOB
(mpocTelmMX, KOJOHHWW BOJOpOCIEH), Mg HAOMIOACHHUS MABWKCHHUS (TydenbKd, ameOsl).
[TpurotoBneHre MUKpOIIpenapaTa BbIpadaThIBAET Y YUAIIETOCS HABBIKM CAMOCTOSATEIbHON PabOThI,
AKTHUBU3HUPYET UX MO3HABATEIIbHYIO ACSITEIBHOCTh M 3HAKOMUT C TEXHUKOU M METOJAMKON HAyYHOTO
uccienoBanus. B mudpoByio nabopaTopuio BKIIOYEH Takke U HAOOp MUKPOIIPEnapaToB, KOTOPBIN
COJICPXKUT TOCTOSIHHBIE TpEerapaThl, JOJTOE€ BpPEMsS COXPAHAIONIMECS B TMPUTOJHOM IS
MUKPOCKOIIUPOBAHHUSI BH/IE.

Crnenyer OTMETHTh, 4YTO Hapsiiy C HCIOIb30BAHHEM II€PEYHCICHHOTO BBIME y4eOHOTO
000pYyIOBaHUSI BaKHYIO POJIb B W3yYEHUH OMOJIOTMH WTPAIOT MPUPOJHBIE OOBEKTHI, TaK KakK B
OOJIPIIMHCTBE CITy4acB TOJBKO OHHM MOTYT O0ECHEYUTh HAMOOJBIIYI0 KOHKPETHOCTh M TIOJHOTY
3HAHUH ydaluxcs, MOMOTraroT (OPMHUPOBAHMIO y HHUX IMPABHIBHBIX OHONOrHYeckux 3HaHui. K
TaKUM >KUBBIM OOBEKTaM OTHOCAT PACTCHHMS, KMBOTHBIC JKUBOTO yTOJIKa, aKBapHyMa, TeppapruymMa.
D¢ deKkTuBHBIM CpPEACTBOM 3HAKOMCTBA C NPUPOAHBIMH OOBEKTAMM SIBISIIOTCS JKCKYPCHH B
Ononornyeckne M KpaeBemIdecKue My3ed, OOTaHWYECKHE Cajbl, 300TAPKH M OKPY’KAIOIIUE IIKOTY
€CTECTBEHHBIE M NCKYCCTBEHHBIE PUPOJIHBIE COOOIIECTRA.

TpaauunoHHble OMOJIOrHMYECKUE MYJSDKM M MOJEIM B HACTOSIEE BPEMs YCHELIHO 3aMEHSIOTCS
UPPOBBIMH  00pa30BATEINBHBIMH pPECypcaMu: BHIEO(PparMeHTaMH, aHUMAlHel, BUPTYyaIbHBIMU
nabopatopusmu. L{uppoBeie oOpazoBaTenbHbIE pecypchl HE MOTYT CTaTh IOJHOLICHHOM 3aMeHON
peanbHbIX MPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IO3HAKOMUTHCA C 0oJiee MIMPOKUM
KPYIOM OOBEKTOB, CO3/AIOT MPEANOCHUIKU A MHTeHCH(UKau 00pa30BaTEeIbHOTO MIpolecca U



o0ecreunBalOT  HE3aMEUIMTENIbHYI0  OOpaTHYIO  CBsI3b, KOMIIBIOTEPHYIO  BHU3YaJIHM3alLHUIO
uH(bOpMallni, aBTOMATU3aLUIO yIPaBIeHUs Y4eOHOH 1eATeIbHOCTRIO U KOHTPOJIb €€ pPe3yIbTaToB.

OcHamenne a1 U3y4YeHHsT XMMHU TPEACTaBICHO B BHJE JEMOHCTPALMOHHOTO 000pYyJIOBaHHS,
KOMIUIEKTa XMMHUYECKHX PEaKTHBOB C HEOOXOAMMBIM OOOpYIOBaHHEM U3 OOIIEro KOMIUIEKTa
nocyabl 1 000pyIOBaHUs JUIsl YUEHUYECKUX OIBITOB M KOMIUIEKTa Kosuiekuuid. Kpome Toro, mpu
U3yUYEHUH XMMUHU UCTIONb3yeTCsl 0011ast JUlsl €CTECTBEHHO-HAYYHOr 0 IMKJIa IudpoBas 1adopaTopus,
a TaKke uudposas abopaTopus MO XMMHMU (KaK JOMOJIHUTEIbHBIA AJIEMEHT JJi yIiayOJIeHHOIo
U3yYEHUs] XUMHH).

JIeMOHCTpaIIMOHHBIN SKCTIIEPUMEHT SIBIISICTCS BAXKHOM YacThi0 OOYUYCHHUS XHMHH. 371eCh Ba)KHO
MOMHHTB, YTO MPHU €r0 MPOBEICHUU 005S3aTeIbHO JOKHBI OBITh COONIOIEHBI BCE HEOOXOAMMBIE
JTAIbL:

IIOCTaBKa I1eJIM SKCIIEPUMEHTA,
OTKCaHNe HEOOXOAUMOTO JJIsl €T0 BHITIOJIHEHUS 000PYAOBAaHUS U PEaKTHUBOB,

TUTAHUPOBAHUE MOPAIKA TPOBEICHUS,

OIHMCAaHNE UCXOIHBIX BEIIECTB,

IPOrHO3MPOBAHUE 0KMIAEMbIX B PEAKI[MOHHON CMECH U3MEHEHUH U pe3yIbTaTOB SKCIIEPUMEHTA,
ONMCAHNE U3MEHEHUH, MPOU3OLIEANINX C BELIECTBAMH,

(dbopMyIIHpPOBKa BBIBOJOB U3 SKCIIEPUMEHTA,

CO3/1aHM€ PUCYHKA HKCIIEPUMEHTAIbHON YCTAHOBKH U COCTABIICHUE YPaBHEHUs peaKIIUi.

B nmpouecce mnpoBeaeHHs IEMOHCTpalMi, Y4allMecs OCBAMBAIOT 3Tallbl IPOBEICHUS OIBITA,
nos3toMy Haubosnee 3()(EKTUBHBIM SBISETCA HE MPOCTOE ONUCAaHME ONbITa YYHUTENIEeM, a
UCIOJIb30BaHUE IBpHUCTUYECKON Oecenpl. Ilpm peanmmsanuu Takoro cueHapust Jaxe HE O4YEHb
CJIOXKHBIN OIBIT 3aHUMAET JOBOJILHO MHOT'O BPEMEHH, HO CJIEI0OBAaHHE €My IO3BOJIIET 00eCleunTh
NOHMMaHHE OOydYarolMMHCS TNPUEMOB HAyYHOrO TO3HAHMS M MCIOJIb30BAaHUE HUX YXKE B
CaMOCTOSITENIbHON JIeSITEIbHOCTH B MPOLIECCe YUCHUYECKOro sKcrepuMenTta. Ha HayambHOM 3Tame
u3ydyeHus xumuu (B 8 - 9 kiaccax) MMEHHO TakoW MOJAXOJ MO3BOJIAET JOCTUYb MaKCUMAalIbHOMN
3¢ (GEeKTUBHOCTH OT MPOBEJCHHS JTa0OPATOPHBIX U MPAKTUUECKUX paboT, a Takxke chOpMHpPOBATh Y
y4Yaluxcs OTBETCTBEHHOE OTHOILIEHUE K AKCIIEPUMEHTY .

[Ipu ouEHMBAaHMM YYEHHUUYECKUX MPAKTUYECKHX pabOT IeIeco00pa3HO YUHUTHIBATH MOAXOJBI,
UCTIONB3YIONIME B HK3aMEHAIIMOHHBIX MaTepuaiax. Tak, B HacCTOsIIee BpeMs Mpeiaraercs
SKCHCPUMCHTAJILHOC 3aIaHUC, ITPCAYCMATPUBAIOIICC BI:IGOp ABYX BCHICCTB U3 MATH NPCIIIOKCHHBIX
U TPOBEJCHHE C HUMH PEAKIMi, OTPAKAIOMIMX XUMHUYECKHE CBOIMCTBAa YKAa3aHHOTO B YCIIOBHHU
3alaHuA BCUICCTBA. OI_ICHI/IBaHI/IC HUICT HAa OCHOBAHUH OTUYCTA YYCHHUKA O HpOI[eHaHHOI\/'I pa60Te
(YpaBHEHHs peakIuii, BBIBOABI O HAONIOACHUSAX) M HA OCHOBAHHMHM TPSIMOTO HAOJIONCHHS 3a
I[eﬁCTBHHMH Y4YCHUKA IO MPOBCACHUIO OIIBLITOB. HpI/I 3TOM BBIJCIAOTCA 3Tallbl 0T60pa BCIICCTB U
CMEIIIMBaHMS BEIIECTB B COOTBETCTBHH C ITYHKTaMHU HHCTPYKITHH K padoTe.

Baxaenmmm HalpaBJICHUEM KaK JACMOHCTPALIMOHHOI0, TaK W YUYCHHYCCKOI'0 OKCICPUMCHTA
JOJDKHO CTaTh HCIIONB30BaHUE NU(PPOBOM J1a0OpaTOpuu, KOTOpas TIO3BOJSET OpPraHM30BaTh
XUMHYECKUM SKCIIEPUMEHT Ha IPUHIUIINAIBHO HOBOM YPOBHE, IEPEUTH OT Ka4ECTBEHHOM OLIEHKHU
HaOJI0JJaeMBIX SIBICHUH K CHCTEMHOMY aHAlIM3y KOJMYECTBEHHBIX XapakTtepucTuk. [Ipu padote c
JaTYuKaMHu TUPPOBON J1labopaTopur oOecrieunBaeTCs aBTOMATH3MPOBAHHBIA cOOp M 00paboTKa
JaHHBIX, XOJ SKCIIEPIMEHTa MOXKET 0TOOpa)kaThCs B BHJE I'paMKOB MM MOKa3aHUd MPHOOPOB, a
PE3YJIbTAThI SKCIICPUMEHTOB MOTYT COXPAHATHCA TJIMTCIBHOC BpPCMH. HawnbGomnee AKTYAJIbHBIM IJId
XMUMHUH  SIBISICTCS  MEPEeX0oJ K  KOJNMYSCTBEHHBIM  XapaKTEpUCTUKAM, KOTOPBIA  MOXKHO
NPOMJUTIOCTPUPOBATH CIIEAYIONMMHE PUMEPaMU: H3yUeHHE CTPOCHUS TUIaMeHH, onpeaeneHue pH B



pa3HBIX CpeAax, ONpeIeNieHUE CKOPOCTH pEAKIUU, HW3YYEHUE BIUSHHUS KOHUEHTpaluu U
TEMIIEPATypbl HA CKOPOCTh PEAKIIHH.

Hudposas nabopaTopusi MO3BOJSET peaTn30BaTh MEKIIPEIMETHBIE CBSI3U C JIPYTUMHU MPEIMETAMU
€CTECTBEHHO-HAy4YHOI'0 IMKJA, IOCKOJbKY Jae€T BO3MOXKHOCTb BBINOJHATH WHTETPUPOBAHHBIE
y4eOHBIE UCCIIEI0BAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSATh U OCBaUBaTh 3JIEMEHTBI CTATUCTUKH
U MH()OPMAIIMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pekomeHOayusam

IMPUMEPHBI NIEPEYEHb OGOPYJIOBAHMNSI,
PACXO/JTHBIX MATEPHUAJIOB, CPEJICTB OBYUEHUS U
BOCIIUTAHUSA JUISI CO3TAHUS U OBECIIEYEHUSA
®YHKIIMOHUPOBAHUS HEHTPOB OBPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN N TEXHOJOINYECKOU
HATIPABJIEHHOCTEH "TOUYKA POCTA" B
OBILIEOBPA30OBATEJbHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU
MAJIBIX TOPOJIAX

Tabnuya N 1
CTAHAAPTHBIU KOMIUJIEKT
N HaumenoBanue Kpatkue Konnuectso Komnuectso
000py10BaHUs pUMEpHBIE eIMHULL IS eIMHULL JUIs
TeXHHUYECKHue | obreoOpaszoBare | 00meoOpa3oBare
XapaKTEPUCTUKH JBHBIX JBHBIX
OpraHu3aluil, He | OpraHU3aLU,
SABIISIOIINXCSI SABJISIOIINXCSI
MaJIOKOMIUIEKTH | MaJIOKOMIUIEKTH
BIMH, €]I. U3M. BIMH, €]I. U3M.
EctecTBeHHO-Hay4YHasi HAITPABICHHOCTb
1. Oomee obopynoBanue (pusmka, XuMus, OUOIOTHS)
1.1. [udposas [udpooit 3 . 2 mrT.
nmabopaTopus JATYUK
y4eHHUYecKast AJIEKTPONPOBOIH
(pu3uka, XuMHsl, |OCTH
ouonorus) [udposoit
natuuk pH
[udposoit
JATYUK

IIOJIOKCHU A




Hudposoit
JATIUK
TEeMIIEPATyPhI
[udposoit
JATIUK
abCOIOTHOTO
JTABJICHHS
[udposoit
ocrmuiorpaduye
CKHUH JaTYUK
Becol
AIIEKTPOHHBIE
yueonsie 200 T
Mukpockort:

1 pOBOH WIIH
ONTUYECKUH C
YBEJIIMUEHUEM OT
80 X

HaGop mns
W3TOTOBJICHHUS
MUKpOTIpEnaparo
B
Mukponpenapar
bl (HaOOD)
CoenuHuTenbHBIC
poBOJA,
MIPOrPaMMHOE
obecneyeHue,
METOINICCKUE
YKa3aHUs
KOMIUICKT
COIMYTCTBYIOIIUX
9JIEMEHTOB JIJISI
OTIBITOB TI0
MEXaHUKE
KOMIUIEKT

COITY TCTBYFOIIIAX
AIIEMEHTOB IS
OTIBITOB TI0
MOJIEKYJIAPHOU
¢duznke
KOMIUIEKT

COITY TCTBYFOIIIAX
AIIEMEHTOB JIJIs
OTIBITOB TI0
AIEKTPOAUHAMUK
e

KOMIUIEKT

COITY TCTBYFOIIIAX
AIIEMEHTOB JIJIs
OTIBITOB TI0
OTTHKE




1.2.

Kommiekr

HOCY bl U
000py10BaHUSA
JUIS yUEHUYECKUX
onbITOB ((hu3uKa,
XUMUS,
ouonorus).

[IITaTus
nabopaTopHbIit
XAMHUYECKHUI
Ha6op uamex
Iletpun

Habop
WHCTPYMEHTOB
MPemnapoBaIbHbBIX
Jloxka niis
CKUTaHUS
BELIECTB

Crynka
dapdoponast ¢
MECTUKOM

Ha6op 6anox st
XpaHeHUs
TBEPABIX
peaktuBos (30 -
50 mu)

Habop cxisiHOK
(pnaxoHoB) st
XpaHeHUs
pacTBOpOB
PEaKTUBOB
Ha6op mpubopok
(ITX-14, I1X-16)
[Tpubop ans
MOJTyYEHHs Ta30B
CrnuproBka
I'oprouee s
CIIPTOBOK
OunpTpoBaIbHASL
Oymara (50 miT.)
Konba
KOHHYECKas
[Tanouka
CTEKJIsIHHAs (C
PE3UHOBBIM
HAaKOHEYHUKOM )
Yamreuka mis
BEITIAPUBAHUS
(BBIMapuTENbHAS
Yarieyka)
MepHbiit
[WTHHID
(TUTaCTHKOBBIH )
Boponka
CTEKJISTHHAs
(mamnas)

Crakan
crexisHHbIN (100
MJI)

3 mT.

2 1IT.




l"azooTBOIHAS
TpyOKa

BNOJIOI'A

Komriext
BJIAYKHBIX
MpenaparoB
JIEMOHCTPAIMOHH
BIM

Ha3HAUYCHUC:
JIEMOHCTPAIMOHH
oe,

Marepuan
KOHTENHepa:
IUIACTHK,
repMeTHYHas
KpBILIKA:
HaIu4ue,
KperuieHue
DKCIIOHATA;
HaJIU4Hne,
KOHCEPBUPYIOLIE
€ BEIIECTBO:
HaJIu4ue,
HaKJICHKa C
HAMMCHOBAHUEM:
HaJIA4He.

He meHee 10
MpenapaTroB U3
MPUBEJEHHOTO
HIKE CITHCKa:
Bnaxasrii
npemnapar
"be33yOka"
Bnaxxuprit
npenapar
"T"agroka"
Bnaxasrit
npemnapar
"BayTpeHHee
CTpOEHHUE
OpIOXOHOTOTO
MOJITIOCKA"
Bnaxasrit
npemnapar
"BHyTpeHHee
CTpOEHHUE
KpbICHI"
Brnaxxubrit
npenapar
"BuyTpeHnnee
CTpPOCHHUE
JIATYIIKHA"
Bnaxasri
npemnapar
"BayTpeHHee
CTPOEHHUE MTUIIBI"
Bnaxasri

1 mrT.

1 mrT.




npenapar
"BayTpeHHee
CTpoeHHuEe pbIObI"
Bnaxasiit
npenapar
"Kapacp"
Bnaxabri
npemnapar
"Kopenb
©6000BOI0
pacTeHus ¢
KkiyOeHbkamu"
Bnaxabri
npemnapar
"Kpeserka"
Bnaxasii
npenapar
"Hepeunna'
Bnaxabri
npemnapar
"Pa3Butne
KOCTHUCTOM
pBIOBI"
Bnaxasiit
npenapar
"Pa3Burtue
KypuIp!"
Bnaxasiit
npenapar
"Cuungomenysa”
Bnaxabrit
npemnapar
"Tpuron"
Bnaxasii
npenapar
"Yepemnaxa
Ooonornasg"
Bnaxasiit
npenapat "Yx"
Bnaxasii
npenapar
"Amepuna"”

2.2.

Kommiekr
repbapues
JEMOHCTpAIMOHH
13171

Ha3naucuwme:
JEMOHCTPAIIMOHH
oe,

OCHOBA JJIA
KPETUICHUS
repOapHbIil TUCT,
CITHCOK
9KCIIOHATOB:
HaJIN4ne

HEe MeHee 8

1 mrr.

1 mr.




repbapues u3
HPUBEJCHHOTO
HUKE CITUCKA:
Hasznauenue:
JIEMOHCTPAIL[MOHH
oe,

OCHOBa JJIsl
KpETUICHHS:
repOapHbIil JUCT,
CIIMCOK
HKCIIOHATOB:
HaJIn4Yue

HE MeHee §
repbapueB u3
IIPUBEIEHHOTO
HIDKE CITHCKA:
I'epbapuit
"lepeBbs u
KyCTapHUKH"
['epbapuit

" lukopacTyiue
pacteHus"
I'epbapuit
"KopMmoBbie
pactenus”
['epbapuit
"KyabTypHble
pacteHus"
I'epbapuit
"JlekapcTBEeHHBIE
pactenus"
['epbapuit
"MenoHoCHbIE
pacteHus"
I'epbapuit
"Mopdonorus
pacteHuii"
['epbapuit
"OCHOBHBIE
IpYTIIBI
pacteHuii"
['epbapuit
"PactuTenbHble
cooOmecrsa”
I'epbapuit
"CenbCKOX035HCT
BEHHbIE
pacteHus"
I'epbapuit
"SInoBuTHIE
pactenus"
["epOapuii k




KypCy OCHOB TIO
o01eit Ononoruu

2.3.

Kommnekr
KOJIJIEKIIUH
JIEMOHCTPAIIOHH
BIif (110 pa3HBIM
TeMaM Kypca
OMOJIOTHH)

HazuaucHwme:
JEMOHCTPAIIIOHH
oe,

OCHOBA JJIA
KpETLICHUS
HaIU4ue,
HaKJICUKH C
HAaUMEHOBAaHUEM:
HAJIM4HE

He MeHee 10
KOJIJICKITUH U3
MIPUBEICHHOTO
HIDKE CITHCKA:
Konnexmust
"I"o;10ceMEHHBIE
pacteHus"
Komnexius
"Ob6urareau
MOpPCKOTO JHa"
Konnexmus
"IlameoHTOIOrNY
eckasa"
Kommexius
"[IpencraBurenu
OTPSIOB
HaceKOMBIX"
KOJIMYECTBO
HACEKOMBIX: HE
MeHee 4
Konnexmust
"IIpumepsnt
3aIIUTHBIX
MIPUCTIOCOOICHHIA
Yy HaCEKOMBbIX"
Komnexius
"IIpucnocoburen
bHBIC U3MCHCHHUS
B KOHEYHOCTAX
HACCKOMEIX"
Konnexmust
"Pa3Burue
HACEKOMBIX C
HETIOJTHBIM
npespamieHuem"
Komnexius
"Pa3Burtne
HACEKOMEIX C
IMOJIHBIM
npeBpaleHuem"
Konnexmust

1 mrr.

1 mr.




"Pa3Burue
OIeHuns"
Komnexnus
"Pa3Burtne
6abouyku"
Konnexmus
"PakoBHUHBI
MOJLTIOCKOB"
Komnexmus
"CemelicTBa
0abouek"
Konnexmust
"CemelicTBa
KyKOB"
Komnexnus
"CeMeHa u
mIoan!"
Konnexmus
"®opma
COXPAaHHOCTH
HCKOITAEMBIX
pacTeHuil u
SKUBOTHBIX"
Habop
MAJICOHTOJIOTHYEC
KHUX HaXOJIOK
"I[TpoucxoxaeHu
¢ JenoBeka'
KOJIMYECTBO
MOJenen: He
MmeHnee 14

XM

JleMOHCTpalmoHH
oe 00opyI0BaHHE

Cocrasn
KOMILIICKTA:
Cronuk
HOIbEeMHBIN
Haznauenwme:
cOopka yueOHbIX
YCTaHOBOK,
pazmep
CTOJICIIHUIIBI: HE
menee 200 * 200
MM, TJIaBHBIA
IMOJIBEM C
ITOMOIIILIO BHHTA:
HaJIA4Hue
IraTus
JIEMOHCTpPAIMOHH
BIM XUMHUYCCKHUI:
Haznauenwue:
JIEMOHCTpAIs
puOOpOB U

1 mT.

1 mT.




YCTaHOBOK,
oTopa, CTEP>KHH,
JanKu, My THI,
KOJIBIIA: HAJUYHE,
BO3MOYKHOCTD
3aKpeTICHHS
3JIEMEHTOB Ha
Pa3IM4YHON
BBICOTE: HAJIMYHE
Anmapar st
MIPOBEICHUS
XUMHUYECKHUX
peaKuuii:
Haznauenwue:
JIEMOHCTpAITHS
XUMHUYECKHUX
peakuui,
MOTJIOTUTEND
MapoB U Ta30B:
HaIU4ue,
MaTepuai KoJaobl:
CTEKJIIO

HaGop mns
AIIEKTPOIIH3A
JIEMOHCTPAITMOHH
pIii: Ha3znauenue:
W3YYCHHC
3aKOHOB
AJIEKTPOJIN3A,
cOopka Moienu
aKKyMYJIATOPA,
€MKOCTb:
HaJIn4ue,
AIEKTPOJIBIL:
HaJIN4ne
Kommext
MEpPHBIX KOJIO
MaJoro oonema:
Ha3uaucHme:
JEMOHCTPAIIMOHH
BIC OIIBITHI,
00BEM KOJIO: OT
100 ma mo 2000
MJI,

KOJINYECTBO
KO0JIO: HE MeHee
10 .,
MaTepuan Kouo:
CTEKIIO

Ha6op ¢makonoB
(250 - 300 M
JUISL XpaHCHHUS




pacTBOPOB
PCaKTHBOB).
Hasznauenue:
XpaHEHHE
pacTBOPOB
PEaKTHUBOB,
KOJIUYECTBO
(b1aKkoHOB: HE
menee 10 mr.,
Marepuai
(hIaKOHOB:
CTEKJIO

npoOKa: HaIM4ue
[Tpubop s
OTIBITOB T10
XUMHH C
ANEKTPUIECKUM
TOKOM
(J1abopaTopHBIif)
[Tpubop s
WJUTIOCTpAIuU
3aKOHa
COXpaHEHUS
MacChl BEIIECTB:
cocyn
JlangonbTa:
HaJU4ue,
npoOKa: HalIu4ue,
TUI npudopa:
JIEMOHCTpPAIMOHH
BIN

JlenutenpHas
BOPOHKA:!
Haznauenwe:
paszeneHue aByX
JKUJIKOCTEN 11O
MJIOTHOCTH,
Marepuai
BOPOHKH: CTEKJIO
YcTaHoBKa I
MePErOHKHU
BEIIIECTB:
Ha3znauenue:
JIEMOHCTpanus
OYMCTKHU
BEIIIECTBA,
MepPEroHKa,
KOJIOBI,
XOJIOAWIHLHUK
JUISL OXJTOKICHUS,
AJJIOHXK, TIPOOKa:
HaJlu4uue,




JUIMHA
YCTaHOBKH: HE
MeHee 550 MM
[Tpubop s
MOJTyYEHUSI Ta30B:
Ha3HAYeHHUE:
MOJIyYeHHUE Ta30B
B MaJIbIX
KOJIMYSCTBAX,
coCTaB
KOMIIJICKTA: HE
MeHee 6
MPEAMETOB

bans
KOMOMHHMpOBaHHA
g 1abopaTopHasi:
bans BogsHas:
HaJIM4He, KOJIbIa
CMCHHBIE C
OTBEPCTUSMU
pa3HOTo
JuameTpa:
HaJIM4ue,

IUIMNTKA
AIEKTPUIECKAs:
HaJIM4Hne
dapdoposas
CTYTIKa C
IIECTUKOM:
Hasnauenwue: nis
pa3MeNbueHUs
KPYTHBIX
bpaxuit
BEIIECTB U
MIPUTOTOBJICHUS
MOPOIIIKOBBIX
cMmecei
Kommext
tepmomeTpoB (0 -
100 C; 0-360C)

3.2.

Kommiekt
XUMHAYECKUX
PEaKTUBOB

CocraB
KOMILICKTA:
Habop
"Kucnorer"
(a3zoTHas, cepHas,
CoJIsTHAs,
oprodochopHast)
Habop
"T'unpoxcuipr"
(ruapoxcumg
Oapus,
THAPOKCH]T

1 mrr.

1 mr.




KaJIus,
THJIPOKCH/T
KaJIbIIMS,
THJIPOKCH/T
HaTpus)

Ha6op "Oxkcunsr
MeTaJIoB"
(asrroMuHUS
okcu, bapus
OKCHJI, JKelle3a
(I1T) oxcup,
KaJbIUs OKCHUI,
MarHusi OKCHI,
menu (I1) oxcun,
IIMHKA OKCHU])
Habop
"[llenounble U
IEJIOYHO3EMEIIbH
bIe MeTaIb"
(7uTHil, HaTpHA,
KaJIbLIUI)

Habop
"MeTtamibr"
(asrrOMUHUH,
JKEJIe30, MarHuii,
MeJlb, [IUHK,
0JIOBO)

Habop
"[llenounble U
IEJIOYHO3EMEIIbH
bIe MeTaIb"
(Ui, HaTpHA,
KaJIbLUI)

Habop
"OrHeonacHbIe
BemiecTa" (cepa,
docdop
(KpacHbIil), OKCH
docdopa (V)
Habop
"T"amorensr"
(¥ox, 6pom)
Hab6op
"["anorenuanr"
(asmroMuHUA
XJIOpUJI,
aMMOHUS
XJIopu, Oapus
XJIOPH]I, JKeJe3a
(III) xopun,
Kanus HoauI,
KaJIUsL XJIOpHI,




KaJIbIHS XJIOPH,
JTUTHS XJIOPUI,
MarHus XJOpHJI,
meau (II) xmopun,
HaTpusi OpoMuI,
HaTpus propun,
HATPUS XJIOPHUTI,
[IUHKA XJIOPU)
Habop
"CynbhaTsl,
CynbhuIBbL,
cynbGUTH"
(asmroMuHUSA
cynbdar,
aMMOHHUSI
cynb(ar, xxenesa
(IT) cynsdun,
xkenesa (1)
cynbdar, 7-Mu
BOJIHBIN, KaJlHs
cynbdar,
kobanbTa (II)
cynbdaT, MarHus
cynedar, Mmenu
(I)) cynbdar
0€e3BOIHBIN, MEIN
(IT) cynbdar 5-tu
BOJIHBIN, HATPHUS
cynbua, HaTpus
cynbhut, HATpUs
cynbdart, HaTpus
ruzpocynbdar,
HUKEJS CyIbdaT
Habop
"Kap6onarsr"
(ammoHMS
KapOOHAT, KaJIUs
KapOoHaT, Meu
(IT) xkapGonar
OCHOBHOH,
HaTpus KapOoHar,
HaATpUA
THIPOKapOOHAT)
Habop
"®ochaTsl.
Cunukats"
(xanus
MOHOTHIPOOPTOd
octar, HaTpus
cuMKar 9-tu
BO/JIHBIN, HATPHUS
oprodocdar




TpPEeX3aMEeIIECHHBI
W, HaTpHUs
muruapodocdar)
Ha6op
"Anerarsl.
Ponanungr.
Coenunenus
kenesa" (Kamus
arerar, KaJus
deppo (II)
TeKCaIlUaHuI,
kanus ¢peppo (1)
TeKCaI[MOHU]I,
KaJusi pOAaHu/I,
HATpHS aleTar,
CBUHIIA alleTaT)
Habop
"CoenuHeHUs
Maprasma"
(kamus
NIepMaHTaHarT,
mapranna (IV)
OKCHJI, MapTaHIa
(IT) cynbdar,
Maprasia
XJIOpUN)

Habop
"CoenuHeHHs
xpoma"
(ammoHMS
JTUXPOMAT, KaJus
JTUXpOMAT, Kajaus
Xpomar, Xpoma
(IIT) xnopun 6-tu
BOJIHBIN)

Habop
"Hutpatsr"
(asrroMUHUS
HUTPAT, aMMOHUS
HUTPAT, KaIHs
HUTPAT, KaJIbIHI
Hutpart, meau (I1)
HUTPAT, HATPUS
HUTpAT, cepedpa
HUTpAT)

Habop
"NnaukaTops!”
(yrakmowu,
METHJIOBBIN
OpaHXEBBIN,
denondranenH)
Hab6op




"Kucnoponconep
JKaIue
OpTaHHYECKUC
BelrecTna"
(amreToH,
TIIULEPHH,

IS TUIIOBBIN
s¢up, cCoupT H-
Oy TUIIOBBIA,
CIIUPT
H30aMHJIOBBIM,
CIIUPT

N300y THIIOBBIH,
CIIUPT STUIIOBBIH,
¢denon,
dbopmanuH,
STHJICHTJINKOJb,
YKCYCHO-
STUJIOBBIN 3Qup)
Habop
"YrneBogpopozs"
(O6eH3uH, TeKcaH,
He(Th, TONTYOII,
IIUKJIOTECKaH)
Ha6op "Kucnotsr
opranuyeckue"
(xucnora
aMHUHOYKCYyCHasl,
KHCIIOTa
OeH3oliHas,
KHCIIOTa
MacIsiHasl,
KHCIIOTa
MypaBbHHAas,
KHCIIOTa
OJIENHOBAS,
KHCIIOTa
MaJTbMHUTHHOBAS,
KHCIIOTa
CTeapuHOBas,
KHCIIOTa
yKCyCHas,
KHCIIOTa
aBeseBas)
Hab6op
"Vri1eBoabL.
AwmuHb"
(aHWIMH, aHUJTUH
CEepHOKHUCIBIN, [I-
TIII0K034,
METHJIAMHAH
THJIPOXJIOPH/I,




caxaposa)

3.3.

Komiuiext
KOJUIEKIIUH U3
CIINCKA

Haznauenwue:
JIEMOHCTPAIIMOHH
oe,

BH/JI YITAaKOBKHU:
KOpoOKa,
OITHCaHHE:
SENIZEN
CocraB
KOMIIJIEKTA:
Komnexius
"BookHa"
Komnexius
"KaMeHHBIN
yroJib U
MPOIYKTHI €T0
nepepaboTku”
Konnexmus
"MeTaiel 1
craBel”
Kommexius
"MuHepaibl 1
rOpHbIE TOPOJIbI"
(49 BUIOB)
Komnexius
"MuHepaibHbIe
ynoOpenus"
Konnexmust
"Hed1p 1
MPOIYKTHI €€
nepepaboTku”
Konnexmust
"IInactmacchr”
Konnexmust
"TormuBo"
Konnexmust
"YyryH u cTaib"
Konnexmus
"Kayuyk"
Konnexmust
"Ikana
TBEpAOCTH"
HaGops! s
MOJIETTUPOBAHUS
CTPOCHUS
OpraHNYeCKHUX
BCIICCTB
(yueHunueckue)
HE MEHee 4 1mIT.

1 mT.

1 mT.

OU3NKA

CocraB
KOMILIEKTA;

1 mT.

1 mT.




IIITatuB
JIEMOHCTpPAIMOHH
piii: Hasnauenue:
MIPOBE/ICHHE
JIEMOHCTPAIIMOHH
BIX OITBITOB,
OCHOBAaHHNC,
CTEP>KEHb, JIAIKH,
KOJIbLIA, My(THI:
HaJIA4ue

Cronuk
HOOHEMHBII:
Twurm cronuka:
yueOHbIii/mabopa
TOPHBIH,

01opa, CTEP>KEHb
BHUHTOBOI1, BUHT
pEeryJIupoBOYHBII
: HaJIN4He,
byHKIUSA
MOJIbEMA U
OIyCKaHUs
CTOJINKA:
HaJIA4ue
Hcrounmk
IMOCTOSTHHOTO B
MePEMEHHOTO
HaIpPSKEHUS:
Hazuauenwme: mis
IMUTaHUS
peryIupyeMbIiM
MEPEMEHHBIM U
IMOCTOSTHHBIM
TOKOM
ANEKTPUUECKUX
CXEM,

yacrtota, I '11: 50,
notpebiseMas
MOIITHOCTh, BA:
10

Manomertp
JKUIIKOCTHOM
JIEMOHCTPAIIMOHH
pIii: Ha3znauenwue:
JUIST U3MEPEHUS
nasienust no 300
MM BOJISTHOT'O
CT0J10a BBIIIE U
HIDKE
aTMocepHoro
JTaBJICHHS,
cTeksiHHas U-




obOpa3Has TpyOka
Ha II0JICTaBKE:
HAJIM4HE
Kameprton Ha
PE30HAHCHOM
SIIITAKE
Hazuauenwme: mis
JIEMOHCTpaluu
3BYKOBBIX
KoJIeOaHHH U
BOJIH,

JIBa KaMEpTOHA
Ha
PE30HUPYIOIINX
SIIUKAX:
HaJIu4He,
PE3UHOBBIN
MOJIOTOYEK:
HAJIM4HE

Hacoc
BAKYYMHBIHU C
AIEKTPONPUBOJIO
M: HazHaueHwme:
co3JIaHue
paspsLKEHUS WU
HU30BITOYHOI'O
JIaBJICHHS B
3aMKHYTBIX
o0BeMax,
OITBITHI: KHIICHUE
JKUJKOCTH TIPU
MMOHKECHHOM
JIaBJICHHH,
BHEIITHEE U
BHYTpEHHEE
JIaBJICHUE U Ip.
Tapenka
BAaKyyMHasl:
Ha3uaucHme:
JIEMOHCTpanus
OITBITOB B
3aMKHYTOM
o0BeMe ¢
pa3pexKEeHHbIM
BO3JIYXOM,
OCHOBAaHHE C
KpaHOM, KOJIOKOJI
W3 TOJICTOT'O
CTEKJIa,
pe3uHOBast
MPOKJIAJIKA,
DIEKTPUUYECKHUI




3BOHOK: HaJIU4YHE
Benepko
Apxumena:
Haznauenwue:
JIEMOHCTpalus
NEeNCTBUA
JKHUJIKOCTH Ha
MOTPY>KEHHOE B
HEE TEJIO U
U3MEpEHNe
BCIIMIHHBI
BBITAJIKUBAIOIIEN
CHIIBI,

BEJIEPKO, TEJIO
UWIAHIPAYECKON
bopMHI,

NPy KUHHBIA
JUHAMOMETD:
HaJIA4He
OrHuBO
BO3AYIIHOE:
Haznauenwue:
JIEMOHCTpalus
BOCIUIAMEHECHHUS
rOpIOYEH CMECH
pu ee OBICTPOM
CKaTHH,
TOJICTOCTECHHBIHN
TATUHAD,
MOPILIEHb Ha
METaILUTTIECKOM
IITOKE C
PYKOSITKOH,
MMOJACTaBKa JJIs
UWIAHIPA:
HaJIA4ue

4.1.

O6opynoBaHue
TUIst
JEMOHCTpAIMOHH
BIX OIBITOB

[Tpubop ans
JIEMOHCTpaluu
JaBIIEHUS B
JKUJIKOCTH:
Ha3uaucHme:
JIEMOHCTpanus
A3MEHEHHUS
JIaBJICHHUS C
ri1yOuHON
MOTpy>KEHUS,
JaTYHK
JTaBJICHUS,
KPOHILTEWH AJIs1
KpeIJIeHUs1 Ha
CTEHKE cocyha:
HaJIA4ue




[Tpubop ans
JIeMOHCTpAIMN
aTMOC(EepHOro
JIaBIICHUS
(margeOyprckue
MOy IIAPHS):
Ha3nauenue:
JIeMOHCTPALHS
CHIIBI
aTMocepHoro
JTaBIICHMUS,

JIBa Pa3beMHBIX
METAJUTNIECKUX
HOJTyIIapus ¢
POYHBIMA
pYYKaMu U
XOPOIIO
NpUILTH(OBAHHBI
MU KpasiMH,
HHUIIIIEIB C
KpaHOM:
HaJlgue,
co3/1aBaeMoe
BHYTpH ILIAPOB
BaKyyMMeETpUiec
KO€ JaBJICHUE: HE
Menee 0,05 MIla,
MaKCHMaJIbHOE
pasphIBaroIIee
yCHWJIHE: He MEHEe
90 H

Habop ten
paBHOTO OOBEMa:
Hasnavenue: ms
OTIpeNieIeHUs 1
CpaBHEHUS
TETUIOEMKOCTH U
IUIOTHOCTH
Pa3IUIHBIX
TBEPABIX
MaTepHaloB,
LIJTUHIPHI U3
Pa3IUIHBIX
MaTepHasoB: HE
MeHee 3 IIT.,
KPIOYKH IS
TIO/IBEIINBAHUS
LMJTUH]POB:
HaJIN4He

HaGop ten
PaBHOI MaccChI:
Hasnavenue: ms




onpeneNeHus u
CpaBHEHHIO
INIOTHOCTU
pa3IMYHbIX
MaTepuasos,
HUIAH]IPBI U3
Pa3IUYHBIX
MaTepuasoB: HE
MeHee 3 IIT.,
KPIOYKHU AJIs1
ITOJIBCITBAHMS
[UIHH]IPOB:
HAJIM4HE
Cocynbl
cooOIaromuecs:
Haznauenwue:
JIEMOHCTpaIus
OJMHAKOBOI'O
YPOBHS
OZHOPOJIHOM
JKUIKOCTH B
COOOIIAOIINXCS
MEXIy co00it
cocyaax pasHou
¢dopMbl,
coooluaromuecs
CTEKIISTHHBIC
TpyOKH pa3Hoii
(GopMBbI: HE MeHee
3 mir.,
IMOJICTaBKa:
HaJIM4Hne

TpyOxa
HreroTona:
Ha3uaucHme:
JEMOHCTpAIH
OJTHOBPEMEHHOCT
Y IaJeHUS
Pa3IUYHBIX TET B
pa3pekeHHOM
BO3JIyX€,
byHKIUSA
MMOJIKIIOYCHHUS K
BaKyyMHOMY
HACcOCy: HaJIMYHeE,
JUTMHA TPYOKHU: HE
Mmenee 80 cMm.,
PE3UHOBBIC
poOKH,
HUIIIIENb:
HaJIM4ue,
KOJIMYECTBO TE B




TpyOKe: HE MEHee
3 miT.

[ITap ITackass:
Haznauenwue:
JIEMOHCTpaIus
nepeaadu
MIPOU3BOIUMOTO
Ha KUJIKOCTb
JIaBJICHHS B
3aMKHYTOM
cocyze,
JIEMOHCTpanus
MoJbeMa
JKHUJKOCTH IO
JIeHCTBUEM
aTMocepHoro
JIaBJICHHS,
MeTaJlJINYeCKUM
HUAJTUHAD C
OmpaBamy,
MOPIIIEHb CO
IITOKOM, TTOJIBIN
METaIUTNYCCKHUI
map ¢
OTBEPCTHUSIMHU:
HaJIu4He,
JUTMHA [WIHHIPA!
He MeHee 22 cM,
JIMaMETPp Iapa:
HE MeHee 8 cM
[ITap ¢ xoxbLOM:
Haznauenwue:
JIEMOHCTpaIus
pacuIMpeHust
TBEPAOIO TeNa
IIpU HarpEBAHUH,
IITATUB,
METaJUTHYeCcKOe
KOJBIIO C

My TOI, TIap C
ECIOYKOH:
HaJIu4He,

JUTHHA LETIOYKH:
He MeHee 80 MM,
JIMaMETD Iapa:
HE MeHee 25 MM
unuuaps!
CBHHIIOBEIE CO
CTPYTOM:
Haznauenwue:
JIEMOHCTpaIus
B3aHMHOT'O




MPUTSKEHUS
MEXy aTOMaMu
TBEP/BIX TE,
KOJIMYECTBO
OJIMHAKOBBIX
UIMHIPOB: HE
MeHee 2 IIT.,
MaTepuain
HUAJTUHIPOB:
CTaJIb U CBUHEIL,
KPIOYKH JJIs
MOIBEIINBAHUA:
HaJIu4ue,

CTpyT,
HaIpaBJIsIoast
TpyOKa: HamHuue
[TpuGop Jlenua:
Hasnauenwue: nis
HCCIICOBaHUS
3aBUCUMOCTH
HaIpaBJICHUS
WHAYKIIHOHHOTO
TOKA OT
Xapakrepa
H3MCHCHUS
MarduTHOTO
IMOTOKa,

CTOMKA C
KOPOMBICIIOM:
HaJIU4ue,
KOJIMYECTBO
AJFOMHHUEBBIX
KOJICI[: HE MEHEe
2 IT.,

pope3b B OJTHOM
W3 KOJIEIL:
HAJIM4HE
Marsut
IyrooOpa3HbIi
JEMOHCTPAIIMOHH
piii: HasHnauenue:
JEMOHCTpAIHs
CBOICTB
IMOCTOSIHHBIX
MarHuTOB,

THII MarHuTa:
HaMaron4eHHBII
OpyCOK,
KOJIMYECTBO
[IBETOB MAarHMUTa:
HE MEHee 2,
0003HaUYeHHE




ITOJIFOCOB
MarHMTa:
HaJIN4Yne
Maraut
IIOJIOCOBO#
JIEMOHCTPAIIMOHH
bIii (mapa):
Haznauenwe:
JEMOHCTpAIHS
CBOKCTB
MMOCTOSHHBIX
MarHMTOB,

THII MAarHUTA:
HaMarHHYCHHBIN
Opycok
MPSAMOJIMHEHOMN
bopmsl,
KOJIMYECTBO
LIBETOB MarHMTAa:
HE MeHee 2,
0003HaYCHHE
ITOJIIOCOB
MarHMTa:
HaJIMIHe
Crpenku
MarHMTHBIC Ha
HITaTUBAX:
Haznauenwe:
JEMOHCTpAIHS
B3aUMOJICUCTBUA
ITOJIFOCOB
MarHMTOB,
OpHUEHTAIUU
MarHmra B
MAarHMTHOM IIO0JIE,
HaMarHU9ICHHAs
CTpenKa:
HaJIn4due,
KOJINYECTBO
[IBETOB MarHuTa:
HE MEHee 2,
ITOJICTaBKa:
HaJIN4ne

Hab6op
JEMOHCTPAIIMOHH
BIH
"DnekTpocTaTuka
" (3JIEKTPOCKOIIBI
(2 wt.), cynran
(2 mT.), majgouka
CTEKJISTHHAS,
maJyTouKka




»00HUTOBAS,
IITaTHUBBI
n3onupyromue (2
IIT.)

Mamuaa
anekTpodopHas
1581051
BBICOKOBOJILTHBIH
HCTOYHHK:
Ha3zuauenwue: mia
MOJTyYeHUS
ANEKTPUIECKOTO
3apsjia BEICOKOTO
MOoTEeHIHANa U
MOy YeHUS
HUCKPOBOTO
paspsna,

JIIMCKH Ha
CTOMKax:
HaJIu4ue,
KOJIMYECTBO
JIEUIEHCKUX
0aHOK: HE MEHEe
2,

IOJICTaBKa:
HaJIM4ue
Kommext
MIPOBO/JIOB:
JlnvHa: He MeHee
500 MM - 4 mmr.,
250 MM - 4 mmr.,
100 MM - 8 mmiT.,
Ha3HAYCHHE: IS
MOJKIIOYEHUS
JIEMOHCTpPAIMOHH
BIX IPUOOPOB U
000py0BaHUS K
HMCTOYHHKY TOKa,
JUTSE COOPKH
ANEKTPUIECKUX
Herneu, BKITroJas
9JIEMEHTHI U3

paboThI
"[TocTostHHBII
ANEKTPUYECKUMN
TOK"
4.2. O6opynoBanue |llltatus 8 mIT. 4 .
TUIst 71a00paTOPHBIIA €
1ab0paTOPHBIX  |IepiKATEIIMHU
pabot u BECHI
VICHHYECKUX AJICKTPOHHBIE
ombITOB (Ha 0a3e |MEH3ypKa,




KOMIIJIEKTOB OJIsA

orn)

npeaen
n3mepenus 250
MII

nuHamometp 1 H
nuHamometp S H
UIHHID
CTaJabHOM, 25 cM3
UIHHID
ATIOMWHHUE BRI
25 cm3

HAJTUHID
aJIIOMMHHUEBBIN
34 cm3

UIHHID
IUTACTHUKOBBIHA 56
cM3 (st
WU3MEPECHUS CUITBI
Apxumena)
npyxuHna 40 H/m
npyxuHa 10 H/m
rpy3bi o 100 T (6
IIT.)

rpy3 HaOOpHBII
YCTaHaBJIUBAET
Maccy C Iarom
10T

MepHas JICHTa,
JIMHEHKA,
TPAHCIIOPTHUP
Opycok ¢
KPIOYKOM U
HUTBIO
HaIpaBJIsIoas
IJIMHOUW HEe MeHee
500 mm. JIomKHBI
OBITE
o0ecreyYeHBI
pasHbIe

KO3 (PULIUEHTHI
TpeHus Opycka
o
HaIpPaBJIAIOLIECH
CEKYHJIOMED
JJIEKTPOHHBIN C
JaTYUKOM
HaIPAaBISAIONIAS
CO IIKanoi
Opycok
JIEPEBSHHBIN C
My CKOBBIM
MarauToM
HUTSHOM




MasITHUK C
TPy30M C

Ty CKOBBIM
MarHuToOM | C
BO3MO>KHOCTBIO
W3MEHEHUS
JUTHHBI HUTH
JUSEEN

OJIOK MOABUKHBIHN
610K
HETOABVKHBIN
KaJIOpUMETP
TEPMOMETD
HUCTOYHUK
TTUTAHWS
MOCTOSTHHOTO
TOKa
(BBITIPSIMUTEIB C
BBIXO/IHBIM
HarpsixeHueM 36
- 42 B unmn
OatapeitHbIit
OJI0K C
BO3MO>XHOCTBIO
PETyIUPOBKU
BBIXOJHOTO
HATIPSDKCHUS
BOJIbTMET]
JIBYXIIPEIEIbHbIN
(3B,6B)
amIepMeTp
JBYXIIpEeIETbHBIN
(0,6 A,3A)
pesuctop 4,7 Om
pesuctop 5,7 Om
namrmouka (4,8 B,
0,5A)
IIEpEMEHHBIN
pe3ucTop
(peocrar) o 10
Owm
COEIMHUTENbHBIE
nposoza, 20 mr.
KITIOY

Habop
MIPOBOJIOYHBIX
pesuctopos plS
coOuparorast
TuH3a, POKYCHOE
paccrositue 100
MM

cobmparormas




TuH3a, POKYCHOE
paccrosinue 50
MM
pacceunBaroniast
nuH3a, POKYCHOE
paccrosiHue - 75
MM

9KpaH
onTHYeCKas
CKaMbs

crnaiin "Mopenb
npeamerta"
OCBETHUTENH
HOJYLIMJIUHAP C
IUTAHILETOM C
KPYT'OBBIM
TPaHCIIOPTUPOM
[Tpubop s
U3Yy4YECHUS
ra30BbIX 3aKOHOB
Kanmmsapet
Judpaxmonnas
pemerka 600
HITPUXOB/MM
Judpaxkuuonnas
pemetka 300
ITPUXOB/MM
3epkaio
JlazepHas ykaska
[Tonspoun B
pamke

[lenu KOnra
Karymka motok
bnox nnonos
biok
KOHJIEHCATOPOB
Kommac

Maruut
DJIeKTPOMAarHuT
Onunku
JKEJIEe3HbIE B
OaHke

TexHonornueckas

HaIpaBJICHHOCTDb

1.

OO0pazoBaTenbHbI
1 KOHCTPYKTOP
JUTSI TIPAKTUKA
6J104HOTO
POrpaMMHUPOBaH
Ul C KOMIUIEKTOM
JATIUKOB

PobGoTtorexamnuec
Kuii Habop
npeIHa3HauYeH
JUTSL U3YYCHUS
OCHOB
POOOTOTEXHHUKH,
Jieranei, y3JoB u
MEXaHHU3MOB,
HEO0OXOMMBIX

1 mrT.

1 mrT.




JUTISL CO3aHUS
pOOOTOTEXHUYEC
KHX YCTPOMCTB.
Ha6op
MIPEACTABISET
000 KOMILICKT
CTPYKTYPHBIX
AIIEMEHTOB,
COCTMHUTEIIbHBIX
AIIEMEHTOB U
AIEKTPOTEXHUYEC
KHX
KOMITOHEHTOB.
Ha6op mo3BossieT
cobupats (1
IPOrpaMMHUPOBAT
b cOOMpaeMbIie
MOJICIIN), U3
AJIEMEHTOB,
BXOJISIINX B €r0
COCTaB, MOJIETN
MEXaTPOHHBIX U
poboToTexHUYEeC
KHX YCTPOMCTB C
aBTOMATU3HPOBA
HHBIM
yIpaBJcHUEM, B
TOM YHCJIE Ha
KOJIECHOM XOJIy, a
TaKkKe
KOHCTPYKLHH,
OCHOBaHHBIX Ha
WCII0JIb30BaHUN
nepenad (B TOM
YHCIIC YePBIIHBIX
U 3y0uaThIX), a
TaK)K€ PhIUaros.
CBETOIUOTHBIN
MaTpPUYHBIN
nucIuIei ¢ 6eoi
MMOJCBETKOM Ha
KOHTpOJLIEpE
KomnuectBo
MOPTOB
BBOJIa/BBIBOJIA HA
KOHTpOJIIEpE He
MeHee 6
KonnuectBo
KHOTIOK HE MEHEe
4
Ob6mee
KOJIMYECTBO




AJIEMEHTOB: HE
MeHee 520 T, B
TOM YHCIIE:

1)
IporpaMMUpyeM
Bl OJIOK
yIpaBIICHUS,
KOTOPBIA MOXET
paboTtartb
aBTOHOMHO U B
MTOTOKOBOM
pexuMme;

2) cepBOMOTOpHI
3) naT4YMK CHITBI
4) natuuk
paccTosHus

5) naT4uK 1BETA
6)
aAKKyMYJISTOPHAS
Oarapes

7) [InacTtukoBbie
CTPYKTypHBIE
DJIEMEHTHI,
BKITIIOUast
neppopupoBaHH
bI€ SJIEMEHTHI:
Oanku, KyOuKH,
OCH U Bajbl,
COCTMHUTEITbHBIE
AIIEMEHTHI K
0CSIM, IIECTEPHH,
MpeIHa3HAYCHHBI
€ IS CO3JIaHus
YEepPBSIUHBIX U
3y04aThIxX
nepenad,
COCIMHUTEITbHBIE
U KpETeKHbIe
DJIEMEHTHI,

7) IlporpammHoOe
obecreucHue,
UCIIONIb3YEMOE
JUISL
MPOrpaMMHUPOBaH
usl COOMpaeMbIX
poOOTOTEXHUYEC
KUX MOJEIIEN 1
YCTPOMCTB,
JIOCTYITHO JIS
CKauMBaHUS U3
cetu MuTepHeT

OO0pa3oBarenbHbI

Komruiekr msa

1 mr.

1 mT.




it Habop 1o
MEXaHHKe,
MEXaTPOHHKE U
pPOOOTOTEXHUKE

W3YYCHHS OCHOB
AIIEKTPOHUKH U
POOOTOTEXHUKHU
Habop nomxken
OBITH
npeIHa3HauYeH
JUTSI TIPOBEICHUS
y4eOHBIX 3aHATUI
IO DJICKTPOHUKE
U CXEMOTEXHHUKE
C TENbI0
U3YYCHUS
Hauboee
pacnpocTpaHeHH
OH BIIEMEHTHOM
0a3ml,
IIPUMEHSEMON
JUTSL UTHKEHEPHO-
TEXHHYECKOTO
TBOpUYECTBA
yYaIuXxces U
pa3paboTku
y4eOHBIX
Mozaenen
po6otoB. Habop
JOJIKEH
MIO3BOJIATH
ydamumcs Ha
MIPAKTUKE
OCBOUTH
OCHOBHEIC
TEXHOJIOTHH
MIPOCKTUPOBAHHUS
pOOOTOTEXHUYEC
KHX KOMILUIEKCOB
Ha TpuMepe
y4eOHBIX
Mozaenen
poOOTOB, a TaKkKe
U3YYHTh
OCHOBHEIC
TEXHUYECKUE
pelIeHus B
obnactu
KHOCPHETUICCKU
X "
BCTPAMBACMBIX
CHUCTEM.

B cocras
KOMILICKTa
JIOJDKEH BXOJINUTh
Habop




KOHCTPYKTHUBHBIX
3JICMEHTOB IS
cOOpKH MakeTa
MaHUMYJISIUOHH
oro po0ora,
KOMILIEKT
METALTHYCCKUX
KOHCTPYKTHUBHBIX
3JIEMEHTOB JIJISI
cOOpKHU MakeTa
MOOHJILHOTO
poOoTa u T.M.

B cocras
KOMILICKTa
BXOJIUT Ha0OP
AIEKTPOHHBIX
KOMITOHCHTOB
JUTSL U3YYCHUS
OCHOB
AIEKTPOHUKH U
CXCMOTEXHHUKH, a
TaK)Ke KOMILICKT
MIPUBOJIOB H
JIATYNKOB
Pa3IMYHOTO THIA
JUTSE pa3paboTKu
poboToTexHuYeC
KHX KOMILICKCOB.
B cocras
KOMILICKTa
JIOJKHO BXOJIUTH:
MOTOPBI C
SHKOJIEPOM - HE
MeHee 2 IIT,
CEpBOMNPUBO/T
OOJIBIIION - HE
MeHee 4 1T,
CEPBOIIPUBO/]L
MaJlblil - HE
MeHee 2 IIT,
UH(paKpaCHBIH
JIaTYHK - HE
MeEHee 3 IIT,
YJIBTPa3ByKOBOM
JIaTYUK - HE
MeHee 3 1T,
JATYUK
TEMIIEPaTypHI -
He MeHee 1 1T,
JIaTYHK
OCBEIIICHHOCTH -
He MeHee 1 1T,




Habop
ANEKTPOHHBIX
KOMITOHCHTOB
(pe3ucropsl,
KOH/ICHCATOPHI,
CBETOJINO/IbI
Pa3ITUIHOTO
HOMUHAaJA),
KOMIUICKT
MIPOBOJIOB IS
OecraeyHoro
MPOTOTUIIMPOBAH
s, TUIaTa
OecmaeyHoro
MIPOTOTHUITMPOBAH
usl, aKKyMYJIATOP
1 3apsTHOE
YCTPOUCTBO.

B cocras
KOMIUIEKTa
JIOJKEH BXOJUTH
porpaMMupyem
bl KOHTPOJLIED,
porpaMMupyem
bl B cpelie
Arduino IDE wim
aQHAJOTUYHBIX
¢BOOOIHO
pacrmpocTpaHsieM
BIX Cpeaax
pa3paboTKHu.
[Iporpammupyem
bl KOHTPOJUIEP
JOJIKEeH 00NaaaTh
MOPTaMH ISt
MOJIKITIOYEHUS
U(POBBIX U
aHaJIOTOBBIX
YCTPOWCTB,
uHTepdeiicamu
TTL, USART,
12C, SPI,
Ethernet,
Bluetooth wim
WiFi.

B cocras
KOMILJIEKTa
JOJI’KEH BXOJUTD
MOMYJTb
TEXHHUYECKOTO
3peHus,
MPEICTaBIISIIOIIH




i coboit
BBIYHCIUTEIHHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOIIPOIIECCOP
oM (KOJI-BO siiep -
HE MEHee 4 1T,
qacToTa sjipa He
menee 1.2 I'Tw,
00neM O3V - He
MeHee 512 Mo,
00BeM
BCTPOCHHOM
MaMATH - He
MeHee 8 10),
WHTETPUPOBAHHO
1 Kamepoun
(MakcHMalIbHOE
paspernieHue
BHIEOIIOTOKA,
nepeaaBaeMoro
1o uHTepdeiicy
USB - He MmeHee
2592 x 1944 en.)
M OITHYCCKOM
CHUCTEMOM.
Monaynb
TEXHUYECKOTO
3pEHUS JIOJDKEH
o0azarh
COBMECTHUMOCTBIO
C pa3NMUYHBIMU
porpaMMHupyeM
BIMH
KOHTPOJUIEPAMH C
ITOMOIIILI0
UHTEPQEHCOoB -
TTL, UART,
12C, SPI,
Ethernet. Moaynb
TEXHHYECKOTO
3pEeHUs T0JDKEH
HMETH
BCTPOCHHOE
IPOrPaMMHOE
obecneyeHne Ha
OCHOBE
OIEepPallMOHHOU
cucTeMsl Linux,
IMO3BOJISIONIEE
OCYIICCTBIIATh
HACTPOUKY




CHCTEMBI
MAIIIMHHOTO
00yueHus
napaMeTpoB
HEHPOHHBIX
ceTer Uid
OoOHapyXeHUs
00BEKTOB,
OTpeIeTICHUs UX
napaMeTpoB U
JanbHEHIIeH
UACHTUPUKAIUH.
Kommext
JIOJKCH
obecreunBaTh
BO3MOXKHOCTb
W3Yy4YeHUsI OCHOB
pa3paboTku
MIPOTPaMMHBIX U
anmapaTHBIX
KOMIIJIEKCOB
WHKEHEPHBIX
CHCTEM, PEIICHUI
B cepe
"UnTepHer
Belel'", a Takxke
pELICHMI B
o0actu
POOOTOTEXHHUKH,
HCKYCCTBEHHOTO
HHTCIICKTA U
MAIIIMHHOTO
00y4JeHMS.

KomneiorepHoe o0opyaoBaHue

1

HoyTtOyxk

dopmMm-pakTop:
HOYTOYK;
Kectkas,
HEOTKJII0uaeMast
KJIaBUATypa:
HaJN4KeE;
Pycckas
packiaaka
KJIAaBUATYPBI:
HaJN4KeE;
Jmnaronanb
JKpaHa: He MEHee
15,6 nroiimMoB;
Paspewienue
JKpaHa: HE MEHEe
1920 x 1080
MMUKCETIei;
KonuuectBo siaep

3 mT.

2 IIT.




mpoiieccopa: He
MeHee 4;
KonunuectBo
IMOTOKOB: HE
MeHee 8;
bazoBas TakToBas
yacToTa
mpoiieccopa: He
menee 1 I'T;
MakcuManbHas
TaKTOBas 4acTOTa
mpoiieccopa: He
menee 2,5 I'T1;
Kosni-mamsars
mpoiieccopa: He
MeHee 6 MoOaiit;
O0BeMm
YCTaHOBJICHHOM
OINepaTUBHOMN
MMaMsTH: HE
MeHee 8 ['0aiT;
O0bem

MO IEPKUBAEMON
OIepaTUBHOU
namMsTH (J1st
BO3MOKHOCTH
paciIipeHust): He
MeHee 24 I'6aiiT;
O0BeMm
HakoruTens SSD:
He meHee 240
I'Gaiir;

Bpems
ABTOHOMHOM
paboTHI OT
Oarapeu: He
MeHee 6 JacoB;
Bec nHoytOyka ¢
YCTaHOBJICHHBIM
AKKyMYJIITOPOM:
He Ooiee 1,8 kT
BHrenaui
unrepdeiic USB
CcTaHJapTa He
Hmwke 3.0: He
MEHEe Tpex
CBOOOIHBIX;
BHeniaui
unrepdeiic LAN
(ucmosb30BaHUE
MEePEXOTHUKOB HE
MIPEAYCMOTPEHO):




HaJIM4ue;
Hannune
MOAYyJIEH 1
uHTepdeiicon
(ucrionb3oBaHME
NIEPEXOTHUKOB HE
MPETYCMOTPEHO):
VGA, HDMI;
becnpoBogHas
cBs13b Wi-Fi:
HaJIM4ue C
MOJJEPIKKON
crangapra [IEEE
802.11n unu
COBpPEMEHHEE;
Web-kamepa:
HaJIU4ue;
Manunynsatop
"MBITIB":
HaJIN4ue;
[IpenycranoBien
Hast
ornepaloHHas
cucTema ¢
rpaguYecKum
I10JIb30BATEIbCKU
M uHTEpdericom,
o0ecrieynBaroas
paboty
pacnpoCTpaHEHH
BIX
00pa3oBaTeNbHbI
X"
00I1eCUCTEMHBIX
IIPUIIOKEHUN:
HaJIM4ue.

M®YV (mpusnrep,
CKaHep, KOIup)

Tun ycrporicTsa:
MOV (pynkuuun
neyaTH,
KOIUPOBAHUS,
CKaHHUPOBAHUA);
dopmar Oymaru:
HEe MeHee A4,
LIBeTHOCTS:
4epHO-0ebli;
Texnonorus
MeYaTH: JiazepHas
MaxkcumanbHOE
paspelieHue
MeyaTu: HE MEHee
1200 x 1200

TOYEK;

1 mrr.

1 mr.




WnTepdeiico:
Wi-Fi, Ethernet
(RJ-45), USB.

Tabauya N 2

MPOPUNJIBHBIN KOMIIJIEKT OBOPYJIOBAHUSA

N HaumenoBanue Kpatkue Komnuectso Koanuectso
000py10BaHUs IpUMEpHBIE eIMHULL IS eIMHULL IS
TEXHUUYECKUE poUILHOTO popUILHOTO
XapaKTEPUCTUKH KOMILIEKTa KOMILIEKTa
(obmeobpazoBate| (MaTOKOMITIIEKTH
JbHbIE bl€
OpraHu3aiyy, He | o0meoopazoBaTe
SBIISFOILNECS JbHBIE
MaJIOKOMIUIEKTH | OpraHHM3aluu),
bIM), €]I. U3M. ell. U3M.
BFA30BAS (OBA3ATEJIbBHASA YACTD)
EctecTBeHHO-Hay4YHasl HAIIPABJICHHOCTb
1. Hudposas OGecrieynBaer |3 mrT. 2 1.
71a0opaToOpHs MO  |BBIMOJIHEHUE
ounosorun 71a00paTOPHBIX
(yueHuueckas) |paboT Ha ypokax

0 OMOJIOTHH B
OCHOBHOM IIKOJIE
1 TIPOEKTHO-
HCCIICI0BATCILCK
OU NeITEIbHOCTHU
yYalmxcs.
Kommnekranus:
becnpoBoaHoOM
MYJIbTHAATYHK 110
Ouoioruu ¢ 6-10
BCTPOCHHBIMH
IaTYHKaMH:
JlaTauk
BJIQXKHOCTH C
JIMAIIa30HOM
U3MEPEHUS
0...100%

JlaTunk
OCBEIIEHHOCTH C
JIHaIIa30HOM
U3MEPECHUS HE
yxke yem ot 0 1o
180000 1x
Hartuuk pH ¢
JIHAIIa30HOM




U3MEPECHUS HE
yxe ueM oT 0 10
14 pH

JlaTunk
TEMIIePaTyphl C
JIMara3oHoOM
U3MEPECHUS HE
yxe ueMm oT -20
o +140 C
JlaTunk
AJIEKTPOIPOBOIU
MOCTH C
JMara3oHaMu
MU3MEPEHUS HE
yxe yem ot 0 10
200 MmxCwm; o1 0
10 2000 MmxCwm;
ot 0 o 20000
MKCM

JlaTunk
TEeMIIepaTypbl
OKpYXKaroIlen
Cpelibl ¢
JIMara3oHoM
W3MEPECHUS HE
yxe ueMm oT -20
10 +40
Akceccyapsl:
Ka6ens USB
COEIMHUTENIbHBIN
3apsiiHoe
YCTPOMCTBO ¢
Kabenem
miniUSB

USB Ananrep
Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOJICTBO T10
JKCIUTyaTaluu
udpoBoi
naboparopuu
Hudposas
BHJIEOKAMEpPA C
METaJUTHYECKUM
HITaTUBOM,
paspelieHue He
MeHnee 0,3 Mimkc
IIporpammHuoe
obecrieueHue
MeTtoanueckue
PEKOMEH1alluu




He meHee 30
pabor
YmakoBka
Hanuuune
PYCCKOSI3BIYHOTO
calra
MO/IICPKKH,
HaJIA4ue
BHJICOPOITUKOB.

[udpoas
nabopaTopHs 1Mo

XUMHUH
(yueHuueckas)

OOGecrneunBaer
BBITIOJTHCHHE
1abopaToOpHBIX
paboT 1Mo XUMHUHN
Ha ypOKax B
OCHOBHOM IIIKOJIE
1 IPOEKTHO-
HCCIIeIOBATEIBCK
Ol JIeATEeIbHOCTH
yYaImxcs.
Kommnexramnus:
becipoBoaHOi
MYJIbTHUAATUUK 11O
XHMUH C 4-Ms
BCTPOEHHBIMHU
JIaTINKaAMH:
Hatuuk pH ¢
JIara3oHOM
MU3MEPEHUS HE
yxke yem ot 0 10
14 pH

JlaTuuk BBICOKOM
TEeMIepaTypbl
(TepmomnapHbIi) C
JIMana3oHOM
HU3MEPECHUS HE
yxe uem oT -100
1o +900 C
JlaTunk
AJIEKTPOIPOBOIU
MOCTH C
Jarma3oHaMHu
HU3MEPEHUS HE
yxke yem ot 0 10
200 MmxCwm; o1 0
10 2000 MxCwm;
ot 0 o 20000
MKCM

JlaTunk
TEeMIIepaTypbl
IJIATUHOBBIN C
JIara30HOM
WU3MEpEeHUsl He

3 mIT.

2 IIIT.




yke yem oT -30
no +120 C
OtnenbHbIe
JATYUKH:
Jatuuk
ONTUYECKOHN
MJIOTHOCTH 525
HM
AKkceccyapsr:
Ka6ens USB
COCIMHUTEIIBHBIN
3apsgHoe
YCTPOMCTBO ¢
KabemeM
miniUSB

USB Apanrep
Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOJICTBO 10
IKCILTyaTaIruu
uppoBoi
nabopaTopun
Habop
nabopaTopHOH
OCHACTKH
IIporpammHuoe
obecricucHHe
MeTtoanueckue
pEKOMEHAalun
He meHee 40
pabor

Hannuwne
PYCCKOSI3BIYHOTO
caiiTa MOoAJIePKKH
Hannuue
BHJICOPOJTUKOB.

[udposas
nabopaTopHs 1o

buznke
(yueHuueckas)

Oo0ecrieunBaeT
BBITTOJIHEHHE
HKCIIEPHUMEHTOB
0 TeMaM Kypca
buzukm.
Kommmekranms:
becnipoBoaHOM
MYJIBTUIATYUK 110
dusuke ¢ 6-10
BCTPOCHHBIMH
IaTYHKaMH:
Hudposoit
IaTYuK
TEMIIEPATYPHI C
IHMaIa30HOM

3 mIT.

2 IIIT.




U3MEPECHUS HE
yxe ueMm oT -20
o 120 C
[udposoit
JIaTYUK
aOCOJIFOTHOTO
JIaBJICHUS C
JIMaIia30HOM
U3MEPECHUS HE
yxe ueM oT 0 10
500 kIla

JlaTunk
MarHUTHOTO TTOJIS
C IMana3oHOM
U3MEPECHUS HE
yxe ueMm oT -80
1o 80 mTn
JlaTunk
HaIPsKEHUS C
Jiara3oHaMu
U3MEPECHUS HE
yKe 4eM OT -2 110
+2 B; or -5 1o +5
B; or -10 70 +10
B; ot -15 go +15
B

Jlatyuk TOKa HE
yXxe ueM oT -1 1o
+1 A

JlaTunk
aKceIepoMeTp ¢
MOKa3aTeJISIMU HE
MeHee ueM: +/- 2
g +t-4g +-8¢g
OtnenbHbIe
YCTpPOMCTBA:
USB
ocruuiorpad He
MeHee 2 KaHana,
+/- 100 B
AKkceccyapsr:
Kabens USB
COCIMHUTEIBHBIN
3apsgHoe
YCTPOMCTBO €
kabeneM
miniUSB

USB Apanrep
Bluetooth 4.1
Low Energy
KoHncrpyxkrop mis
MIPOBEACHUS




AKCIIEPUMEHTOB
Kparkoe
PYKOBOJICTBO T10
SKCILTyaTaluu

1 poBo
naboparopuu
IIporpammHuoe
obecrieueHue
MeTtoanueckue
pEKOMEHIalnun
(40 pador)
Hannune
PYCCKOSI3BIYHOTO
caiiTa moAep KK1
Hannune
BUJICOPOIIUKOB.

Kommsrorepaoe 000pymoBaHue

4.

HoytOyx

®opm-daxTop:
HOYTOYK;
Kecrkas,
HEOTKJIFOYaeMas
KJIaBUaTypa:
HaJIN4HeE;
Pycckas
packiaaka
KIIAaBUATYPBI:
HaJIN4HeE,
Jnaronanb
JKpaHa: He MCHEe
15,6 nroiMoB;
Pazpemenue
JKpaHa: He MEHee
1920 x 1080
IMUKCeIICH;
KonnuectBo siaep
npoiieccopa: He
MeHee 4;
KomnnuectBo
ITOTOKOB: HE
MecHee 8;

bazoBas TakToBas
yacToTa
mpoiieccopa: He
menee 1 I'T'm;
MakcumManbHas
TaKTOBas 4acTOTa
mpoiieccopa: He
menee 2,5 I'T;
Ksmr-namsare
npoiieccopa: He
MeHee 6 MOaliT;
O0BeM

3 miT.

2 1IIT.




YCTaHOBJIEHHOM
OIepaTUBHOU
IMaMSTH: HE
MeHee 8 ['0aiiT;
O0BeMm
MOJIICPKUBAEMOM
ONepaTUBHOMN
naMsTH (J1st
BO3MOXKHOCTH
paciIMpeHusi): He
MeHee 24 I'0aliT;
O0bem
HakonuTeas SSD:
He MmeHee 240
I'Gaiir;

Bpewms
aBTOHOMHOM
paboThI OT
Oarapeu: He
MeHee 6 4acos;
Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIITOPOM:
He Ooitee 1,8 kr;
Bremmmnii
unrepdeiic USB
CTaHJapTa HE
Hmxke 3.0: He
MEHEEe TpexX
CBOOOIHBIX;
Bremmmnii
untepdeiic LAN
(ucmionb3oBaHME
MEPEXOIHUKOB HE
MIPETYCMOTPEHO):
HaJIN4ue;
Hanmane
MOZYJIEU U
uHTEpPEiicoB
(ucmosib30BaHUE
MEPEXOTHUKOB HE
MPEyCMOTPEHO):
VGA, HDMI;
becripoBoanas
cBs3b Wi-Fi:
HaJIM4He C
MOIEPKKON
cranaapra IEEE
802.11n
COBpEMEHHEE;
Web-kamepa:
HaJIN4ue;




Manunynstop
"MbIIIB":
HAJINIHE;
[TpenycranoBiex
Hast
orepanroHHas
cucTema ¢
rpaduyecKumM
10JIb30BaTEIbCKU
M uHTepdeiicom,
oOecreynBaromas
paboty
pacnpocTpaHEeHH
BIX
00pa3zoBaTeNIbHbBI
X U
00LIECUCTEMHBIX
MIPUIIOKECHUI:
HaJIM4ue.

M®YV (npunrep,
CKaHep, KOIup)

Tun ycrporicTsa:
MOV (dbynkunn
neyaTy,
KOIIMPOBAHU,
CKaHUPOBAHUA);
®dopmar Oymaru:
He MeHee A4;
[IBeTHOCTB:
YepHO-0ebIi;
TexHomorus
NeyaTy: Jla3epHas
MakcumansHOe
paspelieHue
Ne4aTu: HEe MEHee
1200 x 1200
TOYEK;
WnTepdeiicor:
Wi-Fi, Ethernet
(RJ-45), USB.

1 mT.

1 mT.

JOIOJIHUTEJIBHOE ObOPY IOBAHUNE

EcTecTBeHHO-Hay4YHas HAPABICHHOCTh

1.

[udposas
nmabopaTopusi 1o

ouonoruu
(yueHnnueckasi)

OOecneunBaeT
BBITNIOJIHEHHE
1a00paTOPHBIX
paboT Ha ypokax
110 OMOJIOTHH B
OCHOBHOM IIKOJIE
U TIPOEKTHO-
HCCIIEI0BATEILCK
OM JIeATCIHbHOCTH
yYaIIuXxCs.
Kommnekramus:
becnipoBoaHoit

1 mrT.

1 mrT.




MYJIBTUAATYUK 110
Ouoaoruu ¢ 6-10
BCTPOCHHBIMH
IaTYHKaMH:
Jatuuk
BJIQ)KHOCTH C
JIHAIIa30HOM
U3MEpEHUs
0...100%
JlaTunk
OCBCIICHHOCTH C
JMaIIa30HOM
U3MEPECHUS HE
yxe ueM oT 0 10
180000 1x
Harunk pH ¢
JIHAIIa30HOM
U3MEpEHUs He
yxe yem ot 0 10
14 pH

Jatuuk
TEMIIEPATYPHI C
JIHAIIa30HOM
U3MEpEHUs He
yke yem oT -20
no +140 C
Jatuuk
AIEKTPOTPOBOIU
MOCTH C
IHarna3oHaMu
WU3MEPECHUS HE
yxe ueM oT 0 10
200 mxCwm; ot 0
10 2000 MrCwm;
ot 0 10 20000
MKCM

Jatuuk
TEeMIIEPaTyphl
OKpYyKarouien
Cpelbl ¢
JIHAIIa30HOM
U3MEpEHUs He
yke yem oT -20
no +40
AKkceccyapsr:
Kab6enr USB
COCTMHUTEILHBIN
3apsnHoe
YCTPOMCTBO €
KabeeM
miniUSB

USB Apanrep




Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOJICTBO I10
IKCIUTyaTalluu
uppoBoi
nabopaTopun
[udpoas
BHJIEOKaMepa ¢
METaJINYECKUM
IITaTHBOM,
paspenieHue He
menee 0,3 Mmukc
[IporpammHuoe
obecrieueHne
Mertonnueckue
PEKOMEH1alluu
He meHee 30
pabot
YnakoBka
Hanmame
PYCCKOSI3IYHOTO
caifta
MOAJIEPAKKH,
HAJIM4HE
BHJICOPOJTMKOB.

Hudposas
naboparopusi 1o

XUMHH
(yueHunueckas)

OOecnieunBaeT
BBITTIOJTHEHUE
71a00paTOPHBIX
paboT Mo XUMHH
Ha ypOKax B
OCHOBHOM HIKOJIE
Y TIPOEKTHO-
HCCIIeI0BATEIIbCK
OH IeATSIIFHOCTH
yYaluxcs.
Kommekraims:
becnipoBoaHoM
MYJIbTHAATYHK 11O
XAMHHU C 4-Ms
BCTPOCHHBIMHU
JTaTYNKaAMU:
Hatuuk pH ¢
JIMana3oHOM
U3MEPECHUS HE
yxe ueM oT 0 10
14 pH

JlaTunK BBICOKOM
TEeMIepaTypbl
(TepMmomapHbIif) C
JIHAIIa30HOM
W3MEpEeHUsl He

1 mrr.

1 mr.




yxe yem ot -100
1o +900 C
Jatuuk
AIIEKTPOTIPOBOIU
MOCTH C
Jiara3oHaMu
U3MEPECHUS HE
yxe ueM oT 0 10
200 mxCwm; ot 0
10 2000 MrCwm;
ot 0 10 20000
MKCM

Jatuuk
TEeMIIEPaTyphl
IJIATUHOBBIN C
JIMAIia30HOM
W3MEPECHUS HE
yxe ueMm oT -30
g0 +120 C
OTtnenbHbBIE
JIaTYUKU:
JlaTunk
ONTHUYECKOMN
MJIOTHOCTH 525
HM
Akceccyapsl:
Kabens USB
COCTMHUTEIIBHBIN
3apsiiHoe
YCTPOMCTBO €
KabeneM
miniUSB

USB Apnantep
Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOJICTBO I10
AKCIUTyaTaluu
udpoBoi
naboparopuu
Hab6op
nabopatopHoit
OCHACTKH
[IporpammHuoe
obecrieueHne
Mertonnueckue
PEKOMEH1aluu
He meHee 40
pabort

Hannuue
PYCCKOSI3BIYHOTO
caiTa Mo IepKKH




Hannuue

BUICOPOJIMKOB.
[Mudposas ObecnieunBaer |1 miT. 1 .
n1a0opaTopys MO  |BBINOJIHEHHUE
¢duzuke JKCIIEPUMEHTOB
(yueHunueckas) |10 TeMaM Kypca

buzuku.

Kommnexramnus:

becnipoBoaHOi

MYJIBTUAATYUK IO
¢dusuke ¢ 6-10
BCTPOCHHBIMH
JAaTYNKAMH:
[udposoit
JIATYHK
TEMIIEPATYPHI C
JIHAIIa30HOM
U3MEpEHUs He
yke yem oT -20
no 120 C
Hudposoit
JIaTYHK
a0COJTFOTHOTO
JIaBJICHUS C
JIHAIIa30HOM
U3MEpEHUs He
yxke yem ot 0 10
500 xITa

Jatuuk
MAarHMTHOTO ITOJIS
C IMarna3oHoM
U3MEpEHUs He
yke 4em oT -80
1o 80 mTn
Jatuuk
HATPSDKEHUS C
JHara3oHaMu
U3MEpEHUs He
yKe 4eM OT -2 10
+2 B; or -5 no +5
B; ot -10 g0 +10
B; or-15 no +15
B

JlaTunk TOKa He
yXxe ueM oT -1 1o
+1 A

Jatuuk
aKceJIepoMeTp ¢
IMOKAa3aTeJIIMH HE
MeHee ueM: +/- 2
g t-4g,+-8¢g
OTtnenbHbIE




YCTpOMCTBA:
USB
ocrmuiorpad He
MeHee 2 KaHana,
+/- 100 B
Akceccyapsl:
Ka6ens USB
COETMHUTENbHBIN
3apsinHoe
YCTPOMCTBO ¢
Kkabenem
miniUSB

USB Apnanep
Bluetooth 4.1
Low Energy
Kouctpyxkrop st
IIPOBEICHUS
AKCIIEPUMEHTOB
Kparkoe
PYKOBOJICTBO I10
AKCILTyaTaluu
uppoBoi
nabopaTopun
[IporpammHuoe
oOecrieueHue
Mertonnueckue
pEeKOMEHaluu
(40 pabor)
Hannune
PYCCKOSI3IYHOTO
caiiTa MOoAJIePKKH
Hannune
BUJICOPOJIUKOB.

[udpoas
nabopaTopHs 1Mo

buznonoruu
(mponbHBIHA
YPOBEHB)

OOecneunBaet
MIPOBEICHUE
HCCIICIOBAHUS 10
(GYHKIIMOHUPOBAH
150%0)
YEeJI0BEYECKOTO
OpraHusma.
Kommmekraims:
becnipoBoaHoM
MYJIBTUAATYUK 110
dbuznonoruu c 5-
10 BCTPOCHHBIMH
JaTYNKAMH:
Jatuuk
apTepHaIbHOTO
nasnenus (0...250
MM pT. CT.)
Jlatuuk mynbca ¢
JINarna3oHOM

1 mT.

1 mT.




U3MEPECHUS HE
yxe uem ot 30 10
200 yn/muH
JlaTunk
TEeMIIepaTypbl
Tema ¢
JIMara3oHoM
U3MEpEHUs He
yKe 4eM oT +25
no +40 C
JlaT4uK 4acTOTHI
JIBIXaHUS C
JIMara3oHoM
U3MEpEHUs He
yxe yem ot 0 10
100 qukII0B/MUH
Jatuuk
YCKOpPEHHUS C
MOKa3aTesiMe +/-
2g,+/-4g;+/-8
g
OTtnenbHbBIE
YCTpOMCTBA:
Hatuuk OKI ¢
JIMara3oHoM
U3MEpEHUs He
yxe yem ot -300
1o +300 mB)
Hatuuk pH ¢
JIMaIia30HOM
WU3MEPECHUS HE
yxe ueM oT 0 10
14 pH

Jlatuuk cunomep
C IMana3oHOM
MU3MEpEHUs He
yke yem oT -40
no 40 H

Jatuuk
OCBEIIEHHOCTH C
JIMara3oHoM
U3MEpEHUs He
yxke yem ot 0 10
180000 nx
AKkceccyapsr:
Ka6ens USB
COCIMHUTEIBHBIN
3apsgHoe
YCTPOMCTBO €
kabeneM
miniUSB

USB Apanrep




Bluetooth 4.1
Low Energy
KoHncrpyxkrop mis
IIPOBEEHUS
AKCIIEPUMEHTOB
Kparkoe
PYKOBOJICTBO 10
AKCILTyaTaluu
1 poBoi
naboparopuu
IIporpammHuoe
obecrieueHue
MeTtoanueckue
pEKOMEHIannn
He meHee 20
pabor

Hannuwne
PYCCKOSA3BIYHOTO
caiTta OoAJIePKKH
Hannune
BUJICOPOJIUKOB.

[udpoas
nabopaTopHs 1Mo

9KOJIOTHH

OOecneunBaet
MIPOBE/ICHHE
y4eOHOTO
9KOJIOTHYECKOTO
MOHUTOPUHIA
WHCTPYMEHTAJIbH
BIMHM METOJIaMHU.
Hab6op
MIPUMEHSETCS NTPU
W3Y4YeHUU
SKOJIOTHH,
Oouooruu,
XHAMUH,
reorpadguu u
MPUPOJOBEACHUS,
a TakKe JIs
WHJUBUTy alTbHBIX
HCCIICIOBAHUS U
MIPOEKTHOMN
JIeSITCIIbHOCTH
IIKOJHLHHUKOB.
Kommmekranms:
becnipoBoanoM
MYJIbTHAATYHK 110
AKOJIOTUYECKOMY
MOHUTOPUHTY C
8-10
BCTPOCHHBIMHU
JaTYNKaAMH:
JlaTuuk HUTpaT-
HOHOB

1 mT.

1 mT.




Jaruuk xnopua-
HMOHOB

Hatuuk pH ¢
JTUana30HOM
U3MEPECHUS HE
yxe ueM oT 0 10
14 pH

JlaTunk
BJIQYKHOCTH C
JUara30HOM
HU3MEPECHHUS
0...100%
Jatuuk
OCBEIIIEHHOCTH C
JIMara3oHoM
U3MEpEHUs He
yxe yem ot 0 10
180000 nx
Jatumk
TEMIIEPATYPHI C
JIMara3oHoM
U3MEpEHUs He
yke yem oT -20
no +140 C
Jatuuk
AIIEKTPOTIPOBOIU
MOCTH C
JIuana3zoHaMu
WU3MEPECHUS HE
yxe ueM oT 0 10
200 mxCwm; ot 0
10 2000 MrCwm;
ot 0 10 20000
MKCM

Jatuuk
TEeMIIEPaTyphl
OKpYyKarouien
Cpelbl ¢
JIMara3oHoM
U3MEpEHUs He
yke yem oT -20
1o +50 C
OtnenbHbIe
JATYUKH:
JlaTuuk 3ByKa
byHKIHEH
WHTETPUPOBAHUS
C IMara3oHOM
HU3MEPECHUS
4acTOT HE MEHee
gyem ot 50 'y no
8 xI'1y;




Jatuuk
BIIQXKHOCTH
TIOYBBI C
JTUana30HOM
U3MEPECHUS HE
yxe ueM oT 0 10
50%

JlaTunk
KHCIJIOPOJia C
JUara30HOM
n3Mepenus ot 0
1o 100%
Jatuuk
ONTUYECKOUN
MJIOTHOCTH 525
HM

Jatuuk
ONTUYECKOUN
miotHoctu 470
HM

Jatuuk
TypOUAUMETP C
JIMara3oHoM
U3MEpEHUs He
yxe yem ot 0 10
200 NTU
JlaTuuk OKUCH
yraepoaa ¢
JIMara3oHoM
U3MEpEeHUs He
yxke yem oT 0 10
1000 ppm
AKkceccyapsr:
Ka6ens USB
COCIMHUTEIBHBIN
(2 mT.)
3apsiiHoe
YCTPOMCTBO €
KabeneMm
miniUSB

USB Apnanep
Bluetooth 4.1
Low Energy
CrepxeHb s
3aKpETUICHUS
JATYUKOB B
IITaTUBE
Kparkoe
PYKOBOJICTBO I10
AKCIUTyaTaluu
1 poBoi
Ja00paTOpUH




IIporpammHuoe
obecneuyeHue
MeTtoanueckue
PEKOMEH1alluu
He meHee 20
pabor
YmakoBka
Hanuuwne
PYCCKOSI3BIYHOTO
cauTa
MOJICPKKH,
HaJIA4ue
BHJICOPOJIMKOB.

Mukpockor
udpoBoi

Tun
MHUKPOCKOIIA:
OMOJIOrHYECKUH
Hacanka
MHUKPOCKOIA:
MOHOKYJISIpHAS
Haznauenwue:
1abopaToOpHbIT
Merton
HCCIICOBAHUS:
CBETJIOE TT0JIE
Marepuan
OITHUKH:
OIITHYECKOE
CTEKIJIO
YBenuuenne
MHUKPOCKOIIa,
Kpat: 64 - 1280
Oxysipsr:
WF16x
OOBEKTUBBL: 4X,
10x, 40xs
(moanpy>XKMHEHH
bIi1)
PeBonbBepHas
roJIOBKa: Ha 3
00BEKTHBA

Tun moncBeTKH:
3epKajo Win
CBETOINOT
Pacnionoxxenue
ITOJICBETKU:
BEpPXHSA U
HUKHSIS
Marepuan
KOpIyca: MeTajul
[IpenmeTHbI
CTOJIHUK, MM: 90
HcTounuk

1 mT.

1 mT.




nutanus: 220
B/50 I'n

Yucno
Meranukcenei: 1

Ha6op OI'D no
XUMHUH

B Habop BxogsT
BECHI
nabopaTopHbIE
anekTpoHHsie 200
T, CHUPTOBKA
naboparopHas,
BOpOHKa
KOHHYECKas,
najgoyka
CTEKJISIHHAs,
npobupka [1X-14
(10 mTyxk),
CTaKaH BBICOKHI
¢ HocukoM BH-
50 ¢ metkoii (2
MITYKH), HATAHAD
WU3MEPUTEIbHBIN
2-50-2
(CTEKJISIHHBIH, ¢
[IPUTEPTOMN
KPBILLIKOH),
IITATUB JUIS
pobupox Ha 10
THE3/, 3KUM
POOMPOYHBIH,
IIMAaTeNb-
noxeuka (3
HITYKH), HA0Op
(baKoHOB AJis
XpaHeHHus
pacTBOpOB U
PEaKTUBOB
(o0bem (akoHa
100 M - 5
KOMIUIEKTOB 110 6
HITYK, 00beM
¢dnakona 30 mi -
10 koMMIIEKTOB
1o 6 MTyK),
LWINHAP
W3MEPUTEIbHBIN
¢ HocukoMm 1-500
(2 mTykn),
CTaKaH BBICOKUHI
500 mi (3
HITYKH), HA0Op
epen uist
MBITBSI TIOCY/IbI

1 mrr.

1 mrr.




(epur 1St MBIThS
pPOOUPOK - 3
IITYKH, €PII JIJIs
MBIThsI KOJIO - 3
LITYKH), XajaaT
oenbrit x/0 (2
IITYKH),
HnepYaTKu
PE3UHOBBIC
XUMUYECKHE
cTolikue (2
MITYKH), OYKU
3alIUTHBIE,
buIbTPHI
oymaxusie (100
HITYK), TOprouee
JUTS. CIUPTOBOK
(0,33 7).

B coctaB Habop
BXOISAT
PEaKTUBBI:
AIIOMUHUH,
KeIe30, COsTHAs
KHCIIOTA,
METHIIOPAHK,
dbenondranens,
aMMHaK,
HEPOKCH]L
BOJIOPOJIa,
HUTpaAT cepedpa u
JIpyTue; B 001Iei
CJIO)KHOCTH - 44
Pa3IUIHBIX
BEIIIECTB,
UCTIOJTB3YEMBIX
JUISL COCTaBJICHUS
KOMILJIEKTOB
PEaKTUBOB IpU
NIPOBEACHUHT
HK3aMEHaIlMOHHbI
X 9KCIIEPUMEHTOB
0 Kypcy
LIKOJIbHOU
XUMUH.

VYyeOHas
naboparopusi 1o
HEUPOTEXHOJIOTH
u

B cocrtaB BXoT:
Cencop Tun 1 He
MeHee 1 mT.,
obOecrieynBacT
BO3MOXKHOCTb
perucTpanuu
CHUTHaJIa
DIIEKTPUUYECKOU

1 mrr.

1 mr.




aKTUBHOCTH
MBIIIIL
(a:mekTpoMuorpa
MMbI, OMI).
Perucrpanus
JOJIKHA
OCYLIECTBIISIETCS
HEUHBA3UBHO,
CYyXUMH
AIIEKTPOIAMHU.
B03M0XXHOCTBIO
KpEIUICHHS K
pYKe uenoBeka,
YTO JOJKHO
JlaBaTh
BO3MOYXHOCTh
PETUCTPUPOBATH
AIEKTPUYECKYIO
aKTUBHOCTH
MBIIIIBI B
00J1acTH, HAJl
KOTOpOH
pacnosaraercs
Kkperuienue. [pu
HaNPSHKCHUN
MBIIIIBI JOJIKHA
ObITH OOecnieueHa
BO3MO>XHOCTh
HaOJII0IeHUS
MyYHOCTH
curHana (T.e.
MIPUCYTCTBUE
OMI'), npu
paccrabneHuu
MBIIIIIHI - €€
OTCYTCTBHE.
Cencop Tum 2 He
MeHee 1 mT.,
oOecreynBaeT
BO3MOYXHOCTh
perucTpanyu
CUTHala
¢doTorieTu3Morp
ammel (PI1T)
ONITUYECKUM
MyTeM, 3a CUET
U3MEHECHHUS
OTPaXEHHOTO OT
KPOBEHOCHBIX
COCYJIOB CBETa,
00BEM KOTOPBIX
M3MEHSETCS TIOJT




BO3ICHCTBUEM
IIyJIbCOBOU
BOJIHBL. CeHcop
JIOJIKEH OBITH
obecneucH
BO3MOKHOCTBIO
KpeTIeHUs K
MOIyIIeyKe
MMaJIbIIa YeJIOBEKa.
Cencop Tun 3 He
MmeHee 1 mT.,
obecrneynBaeT
BO3MOKHOCTB:
perucrpanuu
CHTHajia
AIEKTPOKAPAUOTP
ammbl (OKT) He
MHBa3UBHBIM
CII0CO0O0M;
peructpauuu I, 11
n III orBeneHMIA;
MOIKIIOYEHUS
AJIEKTPOJIOB K
CEHCopYy ¢
ITOMOIIILIO
COEIMHUTENIBHBIX
MIPOBOJIOB,
000pyIOBaHHBIX
TouchProof
pazpeMamu.
Cencop Tun 4 He
MeHee 1 mT.
obecrneynBacT
BO3MOKHOCTbD:
pEerucTpaluu
CHI'Haja KOKHO-
rajJbBaHHYSCKOM
peakuuu (KI'P),
perucTpanms
KOTOpOTO
OCYIIIECTBIIACTCS
Ha IOCTOSHHOM
TOKE;
MOJKIIOYEHHS K
TEJy 4eJIOBEeKa ¢
MOMOIIBIO CYyXHUX
AJIEKTPOJIOB,
MOJKIIOYEHHE
KOTOPBIX K
CEHCOpY
OCYIIIECTBIIACTCS
C MIOMOIIILIO




TouchProof
pa3beMOB.
Cencop Tum 5 ne
MeHee 1 mT.,
obecrieuynBacT
BO3MOKHOCTb:
pEeruCTpalu
CHTHana
AIEKTPUUECKON
aKTUBHOCTH
Mmosra (331') ¢
MOMOILBIO CYXHUX
HEHUHBA3HUBHBIX
AEKTPOJIOB;
perucTpaluu
AIEKTPUUECKON
AKTUBHOCTH
pa3HbIX I0JEN
MO3Ta;
MMOIKIIOUYCHHUS
AJIEKTPOJIOB K
CEHCOopy C
TTOMOIIBIO
COCIMHUTEIIBHBIX
MIPOBOJIOB,
000pyI0BaHHBIX
TouchProof
pazbeMamu;
3aKpETUICHUS
3EKTPOJIOB Ha
MMOBEPXHOCTHU
TOJIOBEL.

Cencop Tum 6 e
MeHee 1 mT.,
obecrieunBacT
BO3MOKHOCTb:
pEeruCTpaluu
CHTrHana
KoJieOaHus
IPYIHOU KIIETKH
(Cencop
JIbIXaHUs);
onpeeeHus
YaCTOThI
JIBIXaHUS.
YerpoiceTBo s
cOopa JaHHBIX OT
CEHCOPOB U
nepeaadu Ha
[IEPCOHAJIbHBIN
KOMITBIOTED
obecreynBacT




BO3MOXKHOCTb
cOopa IaHHBIX OT
MOJKJIFOUEHHBIX K
HEMY CEHCOpPOB U
OTIPABKY
MOJTyYEeHHBIX
naaubeix Ha ITK.
Ilonxnrouenue
LEHTPAIBHOTO
moxys k 1K ¢
nmomoniso USB-
KaOes.
[enTpanbHbIi
MOJIyJIb UMEET He
MeHee 1 mrT.:
rajlbBaHUYECKYIO
H30JIALUIO OT
IIK.
[enTpanbHbIi
MOJIYJb
obecrneynBacT
BO3MOKHOCTD
OJTHOBPEMEHHOTO
MOIKIIOYEHUS
BILJIOTH 110 4
CEHCOpOB.
Kaxnprit uz
BXOJIOB
[enTpanbHOrO
MOJyJISI UMEET
raJIbBAaHUYECKYIO
H30ISLIMIO
(oGecmieuenue
MeKKaHaJbHOM
raJbBaHUYECKON
W30JISIINHN).
ITogxmroueHme
CEHCOPOB K
[{enTpansHOMY
MOJIYJIIO
OCYIIIECTBIIACTCS
C MOMOIIILIO
CIIeLIUATTU3UPOBA
HHBIX Pa3bEMOB
tuna LEMO,
o0ecreunBaroIIn
X TIPaBUJILHOCTD
MOIKIIOYEHUS
pazbema u
CHHIKAIOIIHNX
PHUCK CITy4aiiHOTO
KacaHus




pa3beMOoB
TOKOTPOBOISAIIUX
JacTeH, a TaKKe
o0ecreunBaroIIn
X 3aIUTy OT
HECaHKIIMOHUPOB
AHHOTO
MOIKIIOYEHHS K
MIPOU3BOJIHHBIM
YCTpPOMCTBaM.
Mopyns
"Knomnka" He
MmeHee 1 mT.,
obecrneynBaeT
BO3MOKHOCTb:
pa3MeTKu
PETUCTPHUPYEMBIX
CHUTHAJIOB U
OTMEYaTh HE
MeHee 3-X
Pa3IUYHBIX
KaTeropuu
COCTOSIHUH.
YerpoiicTso,
BXOJAIIIEE B
coCTaB
naboparopud,
JIOJDKHO
obecrneynBaTh
BO3MOKHOCTD
perucTpaluu
apTepHaIbHOTO
JIaBJICHUS.
[IporpammHuoe
oOecrecucHHe
(manee - I10).
JlomxHO
obecrneynBaTh
BU3YJIM3AIUIO U
00paboTKy
PETUCTPHUPYEMBIX
CHUT'HAJIOB.
I'maBHOE OKHO
MPOrPaMMBbI
JIOJIDKHO COCTOSITE
W3 BKJIAJIOK,
KaKJas u3
KOTOPBIX
COIEPKUT HAOOP
rpaduKoB,
HEOOXOIUMBIX
IS




OTOOpaKCHUS
Tpebyemoii
UHpOpMaLINH.
JloJbKHa UMEThCS
BKJIaJIKa JJIs
0JIHOBPEMEHHOTO
IpoCcMOTpa
CHUTHAaJIa CO BCeX
CEHCOpOB,
OJIHOBPEMEHHO
MOJIKJIFOUEHHBIX K
[enTpanbHOMY
MOJYJIIO.

910
oOecreynBaeT
BO3MOKHOCTh
MHOTOKaHaJIbHOT
0
(monurpaguueck
0r0) peKumMa
paboThl
YCTPOMCTBA.
Taxxe JOJKHBI
UMETbCS BKIIAIKH
Ui
BU3YyaJIN3aI1H
CUTHAJIOB OT
ceHcopos OMI',
@IIT", OKT, KT'P,
O0T’, ceHcopa
JIBIXaHUS,
KHOIIKH; a TaKXe
MIPOU3BOIHBIX
rpadukoB, Ha
KOTOPBIX
BU3YaJIU3UPYIOTC
s cTIelU(pUIHBIC
JUIS TOTO WIIN
MHOT'O CUrHaJa
BEJIMYMHBI.

I10 nomxHO
JlaBaTh
BO3MO>XHOCTh
BU3YyaJIU3allul U
00paboTKu
PETUCTPUPYEMBIX
CUTHAJIOB, a
UMEHHO:

- OMI:
BU3YyaJIN3aLUs
CUTHaJa, CIIEKTP
CUTHAaJa,




aMIUIUTY IHBIA
TpUrTep

- OIII™:
BU3yaJIN3aLUs
CUTHAJIa, CTIEKTpPa
CUTHaa,
TaXxoTrpaMMBl,
rpaduk mynbca
- OKT™:
BU3YyaJIN3aLUs
CUTHAJIa,
TaxorpamMbl,
rpaduk mynbca
- KI'P:
BU3YyaIIN3aIUS
CUTHaNa

- O0I™:
BU3YyaJIN3aLUs
CHUTHAJIa, CTIEKTP
CUTHaa,
aMILTUTY A
anbda-puTma,
aMIUTATy1a OeTa-
puTM™MA.

- CeHcop
JIbIXQHUS:
BU3yaIIN3aIUS
CUTHaIa,

- Knomnka:
BU3yaJIN3aLUs
CUTHaJAa
pa3MeTKH

1O nomxuO
UMETh
BO3MOYKHOCTh
KaCTOMU3ALUH U
HacTpoiiku [10
Ui

3P PEKTUBHOTO
OTOOpaKeHUS
rpauKoB:
HacTpoHKa IBeTa,
BBIOOD
napaMeTpoB JUIs
aHaiu3a, BEIOOP
0TOOpakaeMbIX
rpauKoB,
MaciTabupoBaHU
e rpadukos. [1O
JOJDKHO UMETh
BO3MOYKHOCTh
3aIluCH U




BOCIIPOW3BEICHH
o
PETUCTPUPYEMBIX
CUTHAJIOB.
Bo3moxxHOCTB
HaCTPOMKH
napamMeTpoB
bunbTpanun
CHUTHAJIA C
MTOMOIIBIO
GuIbTpa HUKHUX
4acToT, PuIbTpa
BBICOKHX YacTOT,
MOJIOCOBOTO
¢unbTpa,
PEXKEKTOPHOTO
¢unbTpa.

C uensto
yaoOcTBa
aHallM3a CUTHala,
JOJKHA MMETHCS
BO3MOYXHOCTh
3aIuCH
PETUCTPHUPYEMBIX
CUTHAJIOB B (paiin,
C MOCHENYIOLIEH
BO3MOYKHOCTBIO
ux
MOCIIEAYIOLETr0
BOCTIPOM3BEICHU
s B 1anHoM [10
(uMHATHPY S
PETUCTPAIHIO
CUTHaja B
pexxumMe
pearbHOTO
BpPEMEHM).

B cocrase:
METOAMYECKHUE
MaTepUabl IS
YUUTEINs U
oOyyJaromuxcs,
OIIHCaHUe
MOJIKITIOYEHUS
CEHCOPOB
naboparopuu,
WHCTPYKIIHU TI0
HCIIOJIb30BaHUIO
I1O, onncanue
1ab0paTOPHBIX U
MPaKTUIECKUX
padoT, KOTOpoe B




TOM YHCIIC
COJICPIKUT
MPE3CHTAIIMOHHBI
€ MaTepUaIbI.
YmakoBka/kopoo
Ka Jaboparopuu
JOJDKHA
obecrieunBaTh
yao0HOe
XpaHCHUE U
CoJIepKaTh
MOJICKA3KH IS
PacToIOKEHUS
CCHCOPOB H
YCTPOMCTB
nabopaTopuu JJist
ya100HOTO
UCTIOJIb30BaHUS
MperoaaBaTeIIsIM
U
00y4JarOITMMHUCSL.

TexHonorunueckas

HanpaBJICHHOCTb

9.

OO6pa3zoBaTeIbHBI
1 KOHCTPYKTOpP
JUTSI TIPAKTUKH
6109HOTO
POrpaMMHUPOBaH
Usl C KOMIUIEKTOM
JATYUKOB

PoboTtorexuuuec
KHii Habop
npeIHa3HauYeH
JUTSL U3YYCHUS
OCHOB
POOOTOTEXHUKH,
JIeTaJiel, y3JI0B 1
MEXaHH3MOB,
HEOOXOIUMBIX
JUTSL CO3TTAaHUS
poboToTexHUYEC
KHX YCTPOMCTB.
Hab6op
MPEICTaBISIET
c000i1 KOMILJIEKT
CTPYKTYPHBIX
AIIEMEHTOB,
COEIMHUTEIIbHBIX
AIIEMEHTOB U
AIIEKTPOTEXHUYEC
KHX
KOMITOHEHTOB.
Ha6op nmo3Bossier
cobuparts (1
MIPOrpaMMHUpPOBAT
b cOOMpaeMbIe
MOJICIIN ), U3
AIIEMEHTOB
BXOJIALINX B €r0
COCTaB, MOJICTIN

1 mT.

1 mT.




MEXaTPOHHBIX U
pOOOTOTEXHUYEC
KHX YCTPOMCTB C
aBTOMAaTHU3HPOBA
HHBIM
yOpaBlIeHUEM, B
TOM YHUCJIE Ha
KOJIECHOM X0y, a
TaK ke
KOHCTPYKLMU,
OCHOBaHHBIX Ha
MCIOJIb30BaHUU
nepenad (B TOM
YHCIie YePBAYHBIX
U 3yOuaThIX), a
TaK e pbIuaroB.
CBETOMOTHBIN
MAaTPUYHBINA
IUCIUIEl ¢ Oetoi
MOJCBETKOMN Ha
KOHTpOJLIEpe
KonuuecTBo
MOPTOB
BBOJIa/BBIBOJIA HA
KOHTpOJLIEpE HE
MeHee 6
Konngectso
KHOIIOK HE MeHee
4
Ob6mee
KOJIMYECTBO
AIIEMEHTOB: HE
Menee 520 mrT., B
TOM YHUCIIE:

1)
porpaMMupyem
bl OJI0K
yIpaBleHus,
KOTOPBIA MOXKET
paboTaTh
aBTOHOMHO U B
MOTOKOBOM
pEeXUME;

2) cepBOMOTOPHI
3) DaT4YUK CUIIBI
4) maTuuk
paccTosiHus

5) naT4MK 1BETA
6)
aKKyMYJISTOpHAs
Oarapes

7) IInacTukoBBIC




CTPYKTYpHBIC
AIIEMEHTHI,
BKJTIOYAsI
neppopupoBaHH
BIC DJIEMEHTHI:
Oanmku, KyOukH,
OCH U BaJlbl,
COEIMHUTENbHBIE
AIIEMEHTHI K
0CsIM, IIECTEPHH,
npeaHa3HauYeHHBI
€ 7Sl CO3/1aHus
YCPBSIYHBIX U
3yOUaThIX
nepezad,
COEIMHUTENbHBIE
U KPETIC)KHBIC
AIIEMEHTHI;

7) IlporpammHoOe
obecneyeHue,
UCTIOJIb3YeMOe
TUTS
IPOTPaMMHUPOBaH
usl COOMpPaeMbIX
poboToTexHuYeC
KUX MOJieliel "
YCTPOWCTB,
JOCTYITHO JUIS
CKaYMBaHUS U3
cetu HTEpHET

10.

O0pazoBaTeTbHbI
it Habop 1o
MEXaHHUKE,
MEXaTPOHHKE U
POOOTOTEXHUKE

Komrmuiekt mist
M3YYECHHS OCHOB
AIIEKTPOHUKHU U
POOOTOTEXHUKH
HabGop momken
OBITH
npeaHa3HaueH
JUTSI IPOBEICHUS
Y4EOHBIX 3aHATHI
IO SJICKTPOHUKE
U CXEMOTEXHUKE
C IIeIbIO
W3YyUYCHUS
HauOoJee
pacrpocTpaHeHH
OU AIIEMEHTHOMN
0asml,
MIPUMEHAEMOU
JUIST THKEHEPHO-
TEXHHUYECKOTO
TBOPYECTBA
yyalmxes u

1 mrr.

1 mr.




pazpaboTKu
y4eOHBIX
MOZeIIeH
po6otoB. Habop
JOJDKEH
MO3BOJIATH
ydammMmcs Ha
MIPaKTHKE
OCBOUTH
OCHOBHBIE
TEXHOJIOTUH
MPOEKTUPOBAHUS
poboToTexHuYeC
KHX KOMILJIEKCOB
Ha MpUMepe
y4eOHBIX
MOZEeIIeH
pOOOTOB, a TaKkxke
W3YYHTH
OCHOBHBIE
TEXHUYECKHE
pelIeHus B
obnacTu
KHUOEPHETUYECKU
X |
BCTPANBACMbBIX
CHUCTEM.

B cocras
KOMILICKTa
JOJI’KEH BXOJUTD
Habop
KOHCTPYKTHUBHBIX
DIIEMEHTOB JIJIs
cOOpKHU MakeTa
MaHHITYJITIAOHH
oro pobora,
KOMILJICKT
METaTUIECKIX
KOHCTPYKTHUBHBIX
AIIEMEHTOB IS
cOOpKHM MakeTa
MOOUIILHOTO
poboTa u T.M.

B cocras
KOMILICKTa
BXOJUT Ha0Op
AIIEKTPOHHBIX
KOMITIOHEHTOB
JUTSL U3y9eHUS
OCHOB
DIIEKTPOHUKH H
CXEMOTEXHHUKH, a




TaK)Ke KOMILJIECKT
MIPUBOJIOB U
JIaTYUKOB
Pa3IMYHOTO THIIA
ISt pa3paboTKu
pOOOTOTEXHUYEC
KUX KOMILJICKCOB.
B coctar
KOMIIJICKTA
JIOJKHO BXOJIUTH:
MOTOPHI C
HHKOJIEPOM - HE
MeHee 2 IIT,
CEPBOIIPHUBO]L
OOJIBIIION - HE
MeHee 4 1T,
CEpBOMIPUBO/T
MaJbId - HE
MeHee 2 IIT,
uH(ppaKpacHbIi
JIaT4YUK - HE
MeHee 3 1T,
YIABTPa3ByKOBOM
JIaTYHK - HE
MEHee 3 IT,
JIaTYHK
TEeMIIepaTyphl -
He MeHee 1 1T,
JIaTYHK
OCBEIIIEHHOCTH -
HEe MeHee 1 1T,
Habop
AIIEKTPOHHBIX
KOMITOHEHTOB
(pe3ucropsl,
KOHJICHCATOPBI,
CBETOIOIBI
Pa3IM4HOTO
HOMUHAJA),
KOMILIEKT
MIPOBOJIOB ISt
OccriaeuHoro
MPOTOTUTIUPOBAH
us, IiaTa
OecraeyHoro
MPOTOTUIIMPOBAH
Usl, aKKyMYJIATOP
U 3apsiIHOE
YCTPOMCTBO.

B coctar
KOMIIJICKTA
JIOJKCH BXOJIUTH




IporpaMMupyem
bIIl KOHTPOJLIED,
IporpaMMupyem
bl B cpelie
Arduino IDE unu
aHAJIOTUYHBIX
CBOOOHO
pacrnpocTpaHsieM
BIX CpeJax
pa3paboTKHu.
IIporpammupyem
BIIl KOHTPOJUIED
JOJDKEH 00J1aaaTh
opTamu s
MOJIKIJTFOUEHUS
U (POBHIX U
aHaJIOTOBBIX
YCTPOMCTB,
uHTEepdeiicamu
TTL, USART,
12C, SPI,
Ethernet,
Bluetooth wmu
WiFi.

B cocras
KOMIUIEKTa
JIOJI’KEH BXOAUTD
MOJZyJIb
TEXHUYECKOTO
3peHus,
IIPEJICTaBIISIIOIIN
it coboit
BBIUHCIIUTEIBHOE
YCTPOMCTBO CO
BCTPOEHHBIM
MHUKpPOIIPOLIECCOP
oM (KOJI-BO SIIED -
HE MeHee 4 1T,
qacToTa sijipa He
menee 1.2 I'T,
o0vem O3V - He
MeHee 512 MO,
00BpeM
BCTPOCHHOM
NaMsTH - HE
MeHnee 8 10),
MHTETPUPOBAHHO
1 KaMepou
(MakcuMasbHOE
paspeleHue
BUJICOTIOTOKA,
1Iepe1aBaeMoro




1o uHTEepdeiicy
USB - He meHee
2592 x 1944 en.)
U OIITHYECKOM
CHCTEMOM.
Monayns
TEXHUYCCKOTO
3peHUs T0JDKEH
o0JazaTh
COBMECTHUMOCTBIO
C pa3IMIHBIMU
porpaMMupyem
BIMU
KOHTPOJIIEPAMH C
MTOMOIIIBIO
uHTepdeiicos -
TTL, UART,
12C, SPI,
Ethernet. Momynb
TEXHHYECKOTO
3pEHUS JIOJDKEH
HMETh
BCTPOCHHOE
MPOrpaMMHOE
obOecrieueHne Ha
OCHOBE
ONepaluOHHOU
cucTeMbl Linux,
MTO3BOJISIOIIEE
OCYIIECTBIIATh
HaCTPOUKY
CHCTEMBI
MAIIIHHHOTO
o0y4eHus
rapaMeTpoB
HEUPOHHBIX
ceTeu s
oOHapyKeHUs
00BEKTOB,
oTmpezieNieHus ux
apaMeTpoB U
nanbHenIen
UICHTU(UKAIHAH.
Komriext
JTIOTHKCH
obOecrieuynBaTh
BO3MOKHOCTh
M3YYECHHS] OCHOB
pa3paboTKu
MPOTPaMMHBIX U
aTmapaTHBIX
KOMILJICKCOB




WH)KEHEPHBIX
CHCTEM, PELICHUH
B cepe
"UntepHer
Belei", a Takxke
pELIECHN B
obnactu
POOOTOTEXHUKH,
HCKYCCTBEHHOI'O
MHTEJUIEKTA U
MAaIIMHHOTO
00yueHUsI.

11.

YeTsipexoceBon
y4eOHBIIH poOOT-
MaHHITYJIATOP C
MOZYJIEHBIMH
CMEHHBIMH
HacaJKaMu

Y4eOHnslit poOoT-
MaHUMYJISTOP
npeaHa3HauYeH
JUTSL OCBOCHHUS
00yYaroIUMHUCS
OCHOB
POOOTOTEXHHKH,
JUTSI TIOATOTOBKH
00yyJaromuxcs K
BHEJIPEHUIO U
MOCJIEIYIOIEMY
HCIIOJIb30BaHUIO
poOOTOB B
MPOMBIIITIEHHOM
MIPOU3BOJICTRBE.
KonuuectBo oceit
pobota
MaHUMYJSATOpA -
YeThIpE.
IIepemenienue
WHCTPYMEHTA B
MPOCTPAHCTBE IO
TPEM OCSIM
JTOJIKHO
YIPaBISATHCS
[IarOBBIMU
JIBUTATEIISIMU.
Hanpsioxenne
MATaHUSA
IarOBBIX
IBUTATEJIEH HE
6onee 12 B.
CepBoaBurareib
YETBEPTOU OCH
JTIOJDKEH
obecrieunBaTh
MOBOPOT
WHCTPYMEHTA.
Yroa noBoporta
MaHUMYJsTOpa Ha

1 mrr.

1 mr.




OCHOBaHUU
BOKpYT
BEPTUKAJIBHOM
ocu He meHee 180
IpalyCoB.

Jlms
ONpeeIeHUs
MOJIOKEHUS
MaHHUITyJISATOpA
MIpU IOBOPOTE
BOKpYT
BEPTUKAIIBHOU
OCH JI0JKEH
HCII0JIb30BaThCS
JHKOZED.

Yroia nosopora
3aJIHETO Iieya
MaHHUITYJISITOpa HE
MmeHee 90
IpalycoB.

Yroa nosopora
MepEeAHEro mieya
MaHHUITYJIATOpA HE
menee 100
IpayCoB.

Jlms
OnpeeIeHUs
MOJIOKEHUS
3aJIHETO U
MEepPEAHETO0 TUIeY
MaHHUITyJISATOpA
JTOJIKEH
HCIIOJIb30BaThCS
TUPOCKOIL. YTOII
IIOBOPOTA IO
YETBEPTOU OCU HE
meHee 180
IpalyCcoB.
JlomkHa OBITH
BO3MOKHOCTh
OCHAIIICHUS
CMEHHBIMU
HacaJKaMHu
(mampumep,
Jiep>KaTellb
KapaHJaia Win
dbnomacTepa,
MIPUCOCKA C
CEpBOJBUIATENIEM
, MEXaHMYECKOE
3aXBaTHOE
YCTPOWCTBO C




CEPBOJBUTATETIEM
, YCTPOMCTBO IS
Jla3epHOM
IPaBUPOBKYU WIIH
YCTPOMCTBO 1151
3D-neuarn).
JlomkHa OBITH
BO3MOKHOCTh
MOJIKJTFOUEHUS
JIOTIOJIHUTEIbHBIX
YCTPOMCTB
(mampumep,
TpaHCIopTepa,
penbca A
nepeMeIeHUs
poOoTa, mynbpTa
YIpaBJICHUS THIA
JKOMCTHK,
KaMephl
MaIIMHHOTO
3peHus,
ONTHYECKOTO
JaT4uKa, MOIYJIS
0ecrpoBOTHOTO
JocTyna.

Po6ot-
MaHUIYJISTOP
JIOJKEH
oOecreunBaTh
nepemMenieHue
HAacaJKu B
MIPOCTPAHCTBE,
aKTUBALUIO
HaCaJKH,
BO3MO>XHOCTh
MOJTyYEHUSs
CUTHAJIOB OT
Kamepbl U
JATYUKOB,
BO3MOKHOCTh
YIpaBJICHUS
JIOTIOJIHUTEIIbHBI
MU
YCTPOMCTBAMM.
Marepuan
Kopmyca -
ATIOMUHUU.
Hnametp
paboueii 30HbI
(6e3 yuera
HaBECHOTO
MHCTPYMEHTA U




YEeTBEPTOU OCH)
He MeHee 320 MM.
WnTepdeiic
MOAKITIOYECHHS -
USB.

JloJkKeH UMETh
BO3MOKHOCTh
aBTOHOMHOM
paboTHI
BHEIITHETO
YIIPaBJICHUS.
YipaBiasromun
KOHTPOJUIED
JIOJIKEH OBITH
COBMECTHM CO
cpenoit Arduino.
Ynpasnstommii
KOHTPOJLIEP
COBMECTHM CO
cpenoun
MporpaMMHUpPOBaH
us Scratch, u
SI3BIKOM
MporpaMMHUpOBaH
ns C.

JlomkeH
obecrneynuBaTh
MOBOPOT 11O
MIEPBLIM TPEM
OCSIM B 3aJIaHHBIN
yroJl ¥ Ha
3aJlaHHBIN yTOJI,
MOBOPOT IO
YETBEPTOU OCH Ha
3aJlaHHBIN yTOJ,
JIBIDKCHHUE B
KOOpAUHATHI X,
Y, Z,
MepeMEIICHUE Ha
3aJIaHHOE
paccTosiHUE 0
KoOpauHaram X,
Y, Z, nepenauy
JAHHBIX O
TEKyLIEM
ITOJIOKCHUH
YIJIOB, IEpeAavdy
JAHHBIX O
TEKYIIHUX
KOOpJIMHATaX
WHCTPYMEHTA.
JloJbkeH




MOAJEPKUBATH
nepeMenieHue B
JIEKapTOBBIX
KOOpJMHATAX U
yrjiax moBopoTa
ocel, ¢ 3aJaHHoM
CKOpPOCTBIO U
YCKOPEHUEM.
Tumnsr
IEpEMEICHUN B
JIEKapTOBBIX
KOOpPJIMHATAX:
JIBMKEHHE 110
TPaeKTOPHH,
JIBMKEHHE 110
MPSAMOU MEXITY
JIByMSI TOUKaMH,

nepenphiruBaHue
U3 TOYKH U TOUYKY
(mepeHoc
00BCKTA).
12. O6pasoBarenbHbl |OOpa3oBaTeNbHbI |1 MIT. 1 .
it Habop ISt 1 KOMITJIEKT
U3y4EHUs JIOJDKEH OBIThH
MHOTOKOMIIOHEHT |IpeAHa3HauEH
HBIX JUIS U3y4EHUs
poOoTOTEXHHUYEC |pOOOTOTEXHUYEC
KHUX CUCTEM U KHX T€XHOJIOTUH,
MaHUIYJSLUOHH |OCHOB

BIX POOOTOB

UH(GOPMAaLOHHBI
X TEXHOJIOTUH U
TEXHOJOr Ui
IIPOMBIILITIEHHOU
aBTOMAaTH3allNH,
a TakKe
TEXHOJOT Ui
MPOTOTUIIMPOBAH
Ui U
aJITUTUBHOTO
MIPOU3BOCTBA.

B cocTaB
KOMIIJIEKTa
JIOJDKHO BXOJUTh:
1)
NuTtemiekTyansH
bl CEpBOMO/YJIb
c
MHTErPUPOBAHHO
M cuCTeMOH
yIpaBJeHHUS,
IMO3BOJISIONICH
00BEINHATE




CEpPBOMOTYIIH
JIpyT ¢ IPYTOM TIO
MTOCJICI0BATEIILHO
My uHTepdeiicy -
HE MEHee 6 IIT;
2)
PoGoToTexaudec
KU KOHTPOJUIEP
MOYJIEHOTO
THIIA,
MIPEICTABIISIIOIIN
i coboit
OJTHOTLJIaTHBIN
MUKPOKOMITBIOTE
pc
OIEpPallMOHHOU
cucremoii Linux,
00BEIMHEHHBIN C
nepudepuiiHbIM
KOHTPOJLIEPOM C
TTOMOIIBIO TIIATHI
pacIIupeHus.
PoGoToTexaudec
KU KOHTPOJIEP
JTIOTHKCH
YAOBJIETBOPSITH
TEXHUYCCKUM
XapaKTepUCTHKA
M: KOJI-BO siiep
BCTPOEHHOTO
MHUKPOKOMITHIOTE
pa - He MeHee 4,
TaKTOBAas 4acTOTa
A1pa - He MEeHee
1,2 I'Tu, o6bem
O3V - He McHee
512 MO, nanuuue
uHTepdeiicos -
SPI, I12C, 128,
TTL, UART,
PWM, uugpossie
Y aHAJIOTOBBIC
MOPTHI JJIA

IO AKJTFOUCHUS
BHEITHUX
YCTPOMCTB, a
taxke WiFi uinn
Bluetooth mns
KOMMYHHKAITUH
CO BHEIIHUMU
YCTPOMCTBAMMU.
PoGoToTexHuuec




KU KOHTPOJLIEP
JIOJKEH
obecrneunBaTh
BO3MOKHOCTD
MporpaMMHUpOBaH
Ml C IIOMOILBIO
CPEJICTB SI3BIKOB
C/C++, Python n
CBOOOIHO
pacmpocTpaHsieM
OH cpeasl
Arduino IDE, a
TaKKe
yIpaBlIeHUS
MOJICIISIMH
pPOOOTOTEXHUYEC
KUX CHCTEM C
MIOMOIIIBIO CPEIBI
ROS.

3)
BreraucnuteabHBI
1 MOZYJIb CO
BCTPOCHHBIM
MUKPOKOHTPOJLIE
pom - He MeHee 1
IIT.
BreraucnuteabHBI
1 MOZyJIb
JIOJKEH 00J1a/1aTh
BCTPOCHHBIMH
U (POBBIMU
MOpTaMHU - HE
MeHee 12 mrT u
AHAJIOTOBBIMU
MOpTaMH - HE
MeHee 12 mT.
BreraucnuTeabHBI
1 MOZyJIb
JIOJKEH 00J1a/1aTh
BCTPOCHHBIM
MOAyJIeM
0ecrpoBOTHOM
CBSI3U THIIA
Bluetooth u WiFi
JUIS CO3JIaHuUs
amnmapaTHO-
MIPOTrpaMMHBIX
peLIEeHUI U
"yMHBIX/cMapT"-
YCTPOMCTB JJIs
pa3paboTKu
pelIeHU




"UnTepHer
Belen".
BreraucnuteabHBI
1 MOZyJIb
JIOJKEH 00J1a/1aTh
COBMECTUMOCTEIO
c
nepudepuiHbIMH
IUIaTaMH JJIS
MOJKIIOYEHHS K
cetu Ethernet u
MOIKIIOYEHUS
BHCIITHCH
CHUJIOBOM
Harpys3KHu.

4) Monynb
TEXHUYECKOIO
3peHus,
MIPEICTABIISIFOIIN
i coboi
YCTPOWCTBO Ha
baze
BBIYHCIUTEIBHOT
0
MUKPOKOHTPOJLJIE
pau
WHTETPUPOBAHHO
1 KaMepbl,
obecneuuBaroice
pacrno3HaBaHUe
MPOCTEUIINX
MU300pakeH Ha
MOJYJIE 3a CUET
COOCTBEHHBIX
BBIYHCIIUTEIBHBIX
BO3MOKHOCTEH -
He MeHee 1 1mT;
Monayns
TEXHUYECKOIO
3peHUs T0JDKEH
obecrneynuBaTh
BO3MOKHOCTD
OCYILIECTBIISATh
HaCTPOUKY
SKCITO3UIINH,
OanaHca 6ejoro,
HSV
COCTaBJIIONINX,
IO U
00HapyKUBaeMOi
obnactu
HU300pakeHMS,




OKPYTJIOCTH
0oOHapyKUBaeMO
obnactu
M300paxKeHus,
MTOJI0KEHHE
00HapyKUBAEMBI
X obnacrteit
OTHOCHUTEJIBLHO
Apyr apyra
Monayns
TEXHHYECKOTO
3peHUs T0JDKEH
HMETh
BCTPOCHHBIC
UHTEPQEHCH -
SPI, UART, 12C
nm TTL goos
KOMMYHHKAIUH
JPYT C APyToM
WJIM BHEITHUMU
YCTpPOMCTBAMU.
5) KommiekT
KOHCTPYKTHUBHBIX
2JIEMEHTOB U3
MeTajlia JJis
cOOpKHU MOJIeH
MaHUITYJISITOPOB -
He MeHee 1 1mT;
6) Komriekt
9JIEMEHTOB IS
cOopku
BaKyyMHOT'O
3axBaTa - HE
MeHee 1 mT.
OO0pa3oBareabHbBI
i
poboToTexHuYeC
KU KOMIIIEKT
JIOJKEH
coziepkarh Habop
OuOMMoTEK
TPEXMEPHBIX
MOJICIIEN JUIS
MPOTOTUIIMPOBAH
U Mojeinel
MOOMIIBLHBIX H
MaHUTYJISITHOHH
BIX POOOTOB
Pa3IUIHOTO
tuna. B cocrtan
KOMILIEKTa
JOJKHBI BXOIUTD




WHCTPYKIUU U
METOAMYECKHUE
yKa3aHUsI 110
pa3paboTke
TPEXMEPHBIX
Mozaenen
MOOMIIBHBIX
poOOTOB,
MaHHITYJITIAOHH
BIX POOOTOB C
Pa3IUYHBIMHU
TUIIAMH
KAHEMATHKH
(yrmoBas
KWHEMAaTHKa,
IUIOCKO-
napauiesibHas
KHHEMaTHKa,
JenbTa-
KHHEMaTHKa,
SCARA ummn
pBIYaXKHAS
KWHEMAaTHKa,
wiatdopma
CrroapTa u T.11.).
O6pa3zoBarteabHbI
i
poboToTeXHHUYEC
KUJ KOMIUIEKT
JOJDKEH
COJIEpKaTh
MHCTPYKLIHU 11O
MIPOEKTHPOBAHUIO
poOOTOB,
WHCTPYKIUHU U
METOAUKH
OCYIIIECTBIICHUS
MH)KEHEPHBIX
pacyeToB npu
IPOEKTUPOBAHUU
(pacueTsr
Harpy3ku u
MOMEHTOB,
pacuet
MOIITHOCTH
IPUBOJIOB,
pacuer
apaMeTpoB
KUHEMATHKH U
T.IL.),
WHCTPYKIIHH TIO
pa3paboTKe




CUCTEM
yIpaBJICHUS U
IPOTPaAMMHOTO
obecrieueHus Jist
YIpaBJICHUS
poboTamu,
UHCTPYKIIUU U
METOIMKH T10
pa3paboTke
CUCTEM
YIPaBJICHUS C
DIIEMEHTaMHU
HCKYCCTBEHHOTO
WHTEJUICKTA U
MaIIMHHOTO
00yueHUs.

Kommsrorepaoe 000pymoBaHue

13. HoyTt0yk

dopm-daxTop:
HOYTOYK;
Kecrkas,
HEOTKJIFOYaeMas
KJIaBUaTypa:
HaJIN4HeE;
Pycckas
packiaaka
KIIAaBUATYPBI:
HaJIN4HeE,
Jnaronanb
JKpaHa: He MCHEe
15,6 nroiMoB;
Pazpemenue
JKpaHa: He MEHee
1920 x 1080
IMUKCeIICH;
KonnuectBo siaep
npoiieccopa: He
MeHee 4;
KomnnuectBo
ITOTOKOB: HE
MecHee 8;

bazoBas TakToBas
yacToTa
mpoiieccopa: He
menee 1 I'T'm;
MakcumManbHas
TaKTOBas 4acTOTa
mpoiieccopa: He
menee 2,5 I'T;
Ksmr-namsare
npoiieccopa: He
MeHee 6 MOaliT;
O0BeM

1 mrT.

1 mrT.




YCTaHOBJIEHHOM
OIepaTUBHOU
IMaMSTH: HE
MeHee 8 ['0aiiT;
O0BeMm
MOJIICPKUBAEMOM
ONepaTUBHOMN
naMsTH (J1st
BO3MOXKHOCTH
paciIMpeHusi): He
MeHee 24 I'0aliT;
O0bem
HakonuTeas SSD:
He MmeHee 240
I'Gaiir;

Bpewms
aBTOHOMHOM
paboThI OT
Oarapeu: He
MeHee 6 4acos;
Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIITOPOM:
He Ooitee 1,8 kr;
Bremmmnii
unrepdeiic USB
CTaHJapTa HE
Hmxke 3.0: He
MEHEEe TpexX
CBOOOIHBIX;
Bremmmnii
untepdeiic LAN
(ucmionb3oBaHME
MEPEXOIHUKOB HE
MIPETYCMOTPEHO):
HaJIN4ue;
Hanmane
MOZYJIEU U
uHTEpPEiicoB
(ucmosib30BaHUE
MEPEXOTHUKOB HE
MPEyCMOTPEHO):
VGA, HDMI;
becripoBoanas
cBs3b Wi-Fi:
HaJIM4He C
MOIEPKKON
cranaapra IEEE
802.11n
COBpEMEHHEE;
Web-kamepa:
HaJIN4ue;




Manunynstop
"MbIIIB":
HAJINIHE;
[TpenycranoBiex
Hast
orepanroHHas
cucTema ¢
rpaduyecKumM
10JIb30BaTEIbCKU
M uHTepdeiicom,
oOecreynBaromas
paboty
pacnpocTpaHEeHH
BIX
00pa3zoBaTeNIbHbBI
X U
00LIECUCTEMHBIX
MIPUIIOKECHUI:
HaJIM4ue.

14.

Tenexka -
XpaHWIUIIE
HOYTOYKOB

THUI KOpIyca:
MeTall;
BO3MOKHOCTh
0e30macHoOro
3alUIEHHOTO
3aMKOM
XpaHeHHUs
HOYTOYKOB:
HAJINYME;
BO3MOYKHOCTh
3apsIKU
HOYTOYKOB:
HaJIn4ue,
MOJICPIKKA
HOYTOYKOB U3
KOMILIEKTa
MOCTaBKU;
HAJIMYHE pOyTepa
Wi-Fi crangapra
802.11n unu
coBpemeHHee: 1
IIT.

HOJIEPIKKA
HOYTOYKOB U3
KOMILJIEKTa
MIOCTaBKH;
KOJINYECTBO
HOYTOYKOB: OT 6
HITYK,
MOJICPIKKA
HOYTOYKOB U3
KOMILICKTa
HOCTaBKU;

1 mT.

1 mT.




Hanpsixenune
nutanus: 220
B\50 I'y;
[Totpebnsemas
MOIIHOCTH, BT
(MakcUMyM):
2500;
[ToTpebnsiemsrii
TOK, A
(Mmakcumym): 12;
Jnuna mHypa
AIEKTPONUTAHUS:
oT 2,5 MeTpa;
3amura oT
MIepPEeHAIPSHKCHUS
, KOPOTKOTO
3aMBIKaHUS:
HaJIUYUE;
Koneca ms
MePEIBIKEHUS C
TOPMO30M:
HaJIUYUeE.




