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om 12 smeaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUHU 11O CO3JAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OFPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOUN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEN

1. O01mune mMoJI0KEeHUA

Hacrosimue Metoanueckue pekoMeHaluu (Janee - PekomeHjaium) HampaBieHbl Ha oOecrieueHue
CAWHBIX OpPraHUu3allMOHHBIX W MCTOAWYCCKUX yCJ'IOBI/If/'I CO3JaHUuA U O6HII/IX IoaxXoJ0B K
(YHKIMOHMPOBAaHUIO B 00I1€00pa30BaTENbHBIX OpPraHU3alMAX, PACHOJOXKEHHBIX B CEJIbCKOMN
MCCTHOCTH W MaJlbIX ropoaax, HCHTPOB 06pa30BaHI/I$I GCTCCTBGHHO-HaquOﬁ A TEXHOJIOTUYECKOM
HanpaBieHHocTell "Touka pocra", B mensx obecredyeHus peanusanuu (eaepaJbHOro MPOEKTa
"CoBpemeHHasl 1Koja" HallmoHanbHOro npoekTa "OOpa3oBanue" (aanee - ¢peaepanbHbINA IPOEKT), B
TOM YHCJI€ YCTAaHOBJIEHUS TpeOOBaHUHU K pe3yJIbTaTaM MCIOJIb30BaHUA CyOCcuanu U3 (eaepanbHOro
Oromkera OropkeraM cyOobekToB Poccuiickoii @enepanyu Ha CO(QUHAHCHPOBAHHUE PACXOAHBIX
o0s3aTenbeTB cyOobekToB Poccuiickoit deaepany, BOZHUKAIOUIMX MPH PeANTU3allii PErHOHATbHBIX
IPOEKTOB, OOECHEUMBAIONINX JOCTIKCHHE IeNIel, ToKa3zaTeled M pe3yiabTara (heaepaabHOro
npoekTa "B 0011eo0pa3oBaTeNbHbIX OpPraHU3alMsIX, PACHOJ0KEHHBIX B CEIbCKOW MECTHOCTH WU
MaJbIX TOpOJax, CO3/aHbl M (PYHKIMOHUPYIOT LEHTPbl OOpa30BaHUS €CTECTBEHHO-HAYYHOH H
TEXHOJIOTUYECKOM HampaBieHHOCTEe" .

[IpuBenenHble B HacTosmuX PexkomeHmanusax TpeOoBaHMs SBISIOTCS MHUHUMaIbHBIMU. OpraHsl
UCTIOJIHUTENIbHON BIacTu cy0bekToB Poccuiickoit @enepannu (opransl MECTHOTO CAMOYIIPABIICHHUS)
IpU pealn3alid MEpONpUITUH MO CO3JaHMI0 U (PYHKUMOHMPOBAHHUIO B 00I11€00pa30BaTENIbHbBIX
OpraHu3alusaX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOpOJiaxX, EHTPOB 0Opa3oBaHUsA
€CTECTBEHHO-HAYyYHOW W TeXHOoJIormueckoil HampaBieHHocTeil "Touka pocra" (nmanee - LleHTpbI
"Touka pocrta") BlpaBe oOecreunBaTh TPEOOBAHUS, MPEBBIIIAIONINE YCTAHOBIEHHBIE HACTOSIIUMHI
Pexomenmanmsamm.



Henamu co3manust LlentpoB "Touka pocta" sBiseTCs COBEPIICHCTBOBAHHUE YCIOBHM ISt
MOBBIIIICHUS] KadyecTBa 0Opa3oBaHMs B 00IIe00pa30BaTENbHBIX OPraHU3AIMAX, PACIOJIOKEHHBIX B
CEJIbCKOW MECTHOCTH U MallbIX TOpojax, pacIIUpeHUs] BO3MOXKHOCTEH OOYyYaroIMXcs B OCBOCHHH
y4€OHBIX NPEIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HalpaBiIEHHOCTEH, Nporpamm
JOTIOTHUTEILHOTO0 00pa30BaHus €CTECTBEHHO-HAYUHON U TEXHUYECKOW HaNpaBIEHHOCTEH, a TaKxke
JUISL TIPAKTHYECKOM 0TpabOTKM y4eOHOro Marepuaina 1o yueOnsM npeameram "®dusuka", "Xumus",
"Bbuonorus".

entpsr "Touka pocta" oOecreynBarOT MOBHIIICHUE OXBaTa 00yJarOIIMXCsl 00111e00pa30BaTeIbHBIX
OpraHu3alii, pachoJO)KEHHBIX B CEIbCKOM MECTHOCTM M MajblX Tropojax, MNporpaMMaMmu
OCHOBHOTO OOIIIEro W JOMOJHUTENIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHONW M TEXHOJIOTMYECKOM
HAIPaBJIEHHOCTEHN C UCIOJIb30BAaHUEM COBPEMEHHOIO 000PY/10BaHUS.

Opranu3alMOHHO-TEXHUYECKOE, METOJUYECKOe M WH(POPMAIIMOHHOE COIMPOBOXIICHHE CO3IaHUS B
cyobekrax Poccuiickoit ®enepaunn lLlentpoB "Touka pocra" ocymectBiasier denepanbHoe
rOCYAapCTBEHHOE aBTOHOMHOE o0pa3oBarenbpHOe yupexIeHne JOTIOJTHUTEIBHOTO
npodeccuoHanpHOro 00pa3oBaHusa "Akajgemus peanu3ald TOCYJapCTBEHHOM IOJIUTUKU U
npodecCHOHaNbHOTO  pa3BUTHUS  paOOTHUKOB  0OpazoBaHusi MUHHCTEpPCTBA  MPOCBEIICHUS
Poccwuiickoit @enepanun (nanee - GeaepanbHblil oreparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsiok co3nanust

LenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocunuit ¢eaepanbHOro 0ropKera
B paMKax peanusanuu (enepaabHoro mnpoekra "CoBpeMeHHas MIKOiA", TaK U B paMKax HHBIX
MpOrpaMM M MPOEKTOB 3a CUET CPEICTB OrOIKeTOB cyObekToB Poccuiickoit denepanuu, cpeacTs
MECTHBIX 6IOZI)K€TOB u BH€6IOII)KCTHI)IX HCTOYHHKOB.

Coznanue LlentpoB "Touka pocta" ocymiecTBisieTcss Ha 6aze 00I1e00pa30BaTENbHBIX OPTaHU3AIIHH,
PacIIOIOKEHHBIX B CEIBCKON MECTHOCTH M MaJIbIX TOpOJaX, MPH 3TOM B MEPBYIO OUEpelb CO3/IaHME
[enTtpoB "Touka pocta" peKOMEHAYETCS OCYIIECTBISATH B OPTaHU3AIMAX, OKA3bIBAIOIIMX HU3KHE
0o0pa3oBaTesIbHbIE PE3YJIbTATHI.

B cnywae cozmanms Llentpa "Touka pocta" 3a cuet cpeAcTB cyocuanu u3 dheaepaibHOro 0r0KeTa B
pamkax ¢enepanpHoro mnpoekra "CoBpemeHHas Mmkosa" cyObekT Poccuiickoit ®Deneparnuu
orpezenser:

- Opral HCIOJIHUTENbHON BIacTH cyobekta Poccuiickoli @enepannu, OTBETCTBEHHBIH 3a
peanu3aiuo MEpoOnpUiTUN MO co3JaHuio0 U olecrnieueHuto (yHkuuoHupoBanus LlentpoB "Touka
pocra" Ha TeppuTopuu cyobekTa Poccuiickoit deneparuu (PernonanbHbli KOOpIUHATOD);

- KOMIUTEKC Mep (TOpOKHYIO KapTy) Mo co3aanuio u Gpynkimonuposannio Lleatpos "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosiuM PexoMeHjanusm.

KommiekcoM Mep npu3HaeTcs IUIaH MEPONPUATHA Ha OYEPENHOM TOJ M JIBYXJIETHUM IUIaHOBBIN
nepuoj, MpelyCMAaTPUBAIOUINI MEpONpHUATHS IO co3JaHuio U (GyHKIHOHHpoBaHMIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPOIIPUATHS, HAIPABIIEHHBIE HAa CO3AaHue U OTKpbITHE LlenTpoB "Touka pocra';
MEpPONPUSTHSI, HalIpaBJIeHHbIE Ha o0ecnieueHue ¢pyHkuonrnposanus Llentpos "Touka pocra";

MEPONPHUITHSI TIO TOBBIIMICHUIO TPOdEeCCHOHATBHOrO0 MacTtepcTBa paboTHHKOB LlenTpoB "Touka
pocta';



MEpONpUATHS O  KOHTPOJIO  JIOCTIDKEHHS ~MHHMMAJIBHBIX — IOKa3zaTeled CO3JaHus W
¢ynkunonuposanus Llentpos "Touka pocra'.

PernonanpHblii KOOPIMHATOP B COOTBETCTBUU CO CPOKaMH, yCTaHOBIEHHbIMU B [Ipmioxxennn N 1 k
Pexomenpauusm, yTBepxKaaeT:

- JIOJDKHOCTHOE JIMIIO B COCTaBE€ pPErHOHAJIBHOTO BEJOMCTBEHHOTO IPOEKTHOTO odwuca,
OTBETCTBEHHOE 3a co3/lanue u pynkuuonupoBanue L{entpor "Touka pocra";

- MIEpEeYeHb MOKa3aTeled U UHAMKATOPOB, COOTBETCTBYIOIIMX NMpUBEICHHBIM B [Ipunoxenun N 2 k
HacTosIUM PekoMeHmaIusaM, UX 3HaYCHUH;

- IepeueHb 0011e00pa30BaTeIbHBIX OPTaHU3AlNNA, PACIIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropomax, Ha 0a3e KOTOpbIX Iutanupyercs cosnanue llentpoB "Touka pocra" (mo ¢opwme,
npeacraBineHHoi B [Ipunoxxennn N 3);

- tunoBoe [lomoxxenne o IleHTpe 00pa3oBaHUs ECTECTBEHHO-HAYYHOH W TEXHOJOTHUYECKOU
HarpaBieHHocTel "Touka pocta" ([Ipunoxxenue N 4).

Coznanue nentpa "Touka pocta" Ha 6a3e 001I€00pa30BaTENbHON OpPraHU3aluU JIOMYCKAeTCs Kak
MyTeM BBIICICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TOJpa3ieicHusl 00meo0pa3oBaTebHOMI
OpraHu3aIiy, TaK U 0€3 BhIICICHUS OTACIBHOTO ITOPA3ICIICHHMS.

OO0meoOpa3zoBarenbHas OpPraHU3alUs M34aeT JIOKAJbHBIH HOPMATUBHBIH aKT O Ha3HAUYCHUU
pykoBoautens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIMOHHPOBAHUE H
pa3BHUTHE), a TAKKE O co3AaHnu IeHTpa "Touka pocta" U yTBEP)KICHUH MOJI0KEHUS O IESITEIbHOCTH
[entpa "Touka pocra".

Pernonanpublii koopauHaTop He mo3aHee HsA OTKpbiTHs LlenTpa "Touka pocra" obecreunBaer
pasmelieHre B crnenuaibHO co3gaHHoM pazzaene "Llentp "Touka pocrta" oduimansHOTO caita
o0mieo0pa3oBaTenbHOM  OpraHu3alud B WH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON  CEeTH
"NnTtepuer" nunpopmanuu o co3ganuu u pynkunonuposanuu Lentpa "Touka pocTa", B TOM 4ucie
uHpopmaniuun 00 oOpa3oBaTeNbHBIX MporpamMmax, obopynoBanuu Ilentpa "Touka pocra",
MJIAHUPYEMOM PEXKHUME 3aHATHH O0O0yYarolmuxcs, IJIAaHUPYEMBIX MEpOmnpusTHsIX. B co3maHHOM
paszzene oUIUaIbHOTO caiiTa 00pa30BaTeIbHOM OPraHU3AIMK TaKkKe pa3MeliaeTcss HHPopMaIus o
HanoHaTbHOM TmpoekTe "OOpa3zoBanue" (B TOM YHCIE JIOTOTHIN), aapec caiWTa u oduimanibHas
cuMBoOJIMKa MuHucTepeTBa npocselienns Poccniickon denepannu.

PernonanpHblit koopauHaTop obecrieunBaeT nHpopMupoanue deneparbHOTO ONepaTopa B Ciydae
co3nmaHus Ha Tepputopuu cyobekta Poccuiickoit ®@enepamnu [lenTpoB "Touka pocra" B pamkax
WHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCS K peanu3aluu (QeaepalbHOrO MPOeKTa
"CoBpeMmeHHasi 1mikojia" HalMOHAIBLHOTO mpoekta "OOpa3oBaHue", 3a CYET CPEACTB OIOKETOB
cyonrekToB Poccuiickoit @enepanuu u (WiIH) CPEACTB MECTHBIX OFOJIKETOB U (W) BHEOIOIKETHBIX
HUCTOYHUKOB, a TaK)Ke HamNpaBlieHUe Ha corjiacoBanne DepepaibHOMY OIEpaTopy KOHIICTIIHH
co3manus U QyHKIIMOHUPOBaHUS TakuX L[eHTpoB.

3. TpebGoBaHus K NOMENIEHUAM, KOMILUIEKTOBAHUIO 000PYA0BaHNEM,
PacxoAHbIMHA MaTE€pHaJIaMu, CPECACTBaAMHU OﬁyquI/lﬂ N BOCIIMTAHUA
Coznanne IlentpoB "Touka pocrta" mnpeanonaraeT KOMIUIEKC YCJIOBUH 1O OCHAIIEHUIO

06pa3OBaTeJ'IBHBIX opr aHI/I3aLII/II>'I 060pyz[013aH1/IeM, pacXoAHbBIMU MaTCpualaMu, CpCACTBAMHU
06y‘-IeHI/I5[ N BOCIHUTAHUA O JOCTHIXCHUA O6p330BaTeJ'H)HI)IX PE3YIBTATOB 110 MPEAMCTHBIM



obmactssim "EctecTBeHHO-HayuHble mnpenMerhl’, "EctecTBeHHble Hayku", "Marematuka u
uHpopmaruka", "OOmecTtBo3HaHue U ecrectBo3Hanue", "TexHomorus", o00pa3oBaTEIbHBIX
nporpaMm oO1Iero o6pa3oBaHus €CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOW HaIlPaBICHHOCTEH, MpH
peanu3anuy KypcoB BHEYPOUHOU JACSITEILHOCTH U JIOTIOTHATEIBHBIX 00IIepa3BUBAIOIINX MPOTPAMM
€CTECTBEHHO-HAYYHOM M TEXHUYECKON HaIpaBJICHHOCTEH.

Ilepeuenr HampaBiieHHOCTEH peanm3yembix Ha 0aze LlenTpoB "Touka pocrta" 00pa3oBaTEIbHBIX
IporpaMM MOXKET OBITh PACIIMPEH B 3aBHCHMOCTH OT HMMEIOIIHUXCS Yy OO0IIe00pa3oBaTeIbHBIX
OpraHu3aIyil yCIOBUH, a TaK)Ke NOTPEOHOCTEH y4aCTHUKOB 00pa30BaTeNIbHBIX OTHOIICHUH.

Coznanue nentpa "Touka pocra" mpenmojaraeT pasBuTHe 00pa30BaTENbHOM HH(PACTPYKTYPHI
001meo0pa3oBaTebHON  OpraHM3ald, B TOM 4YHCJIE€ OCHAIIEHHE O00meo0pa3oBaTeIbHOM
OpraHMU3aLUH:

- 00opynoBaHHEM, CpeICTBAMH OOY4YCHHS ¥ BOCHUTAHHS [UISI H3y4eHHs (B TOM 4YHUCIE
SKCIIEPUMEHTANILHOT0) MPEAMETOB, KypCOB, JUCHMIUIUH (MOJyJieil) ecTeCTBEHHO-HAy4YHOMH
HAIMpaBJICHHOCTH M  TEXHOJIOTMYECKOM  HAMpaBIEHHOCTEH MpHU  peaiu3alldd  OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOTPaMM M JOMOJTHUTEIBHBIX O0IIe00pa3oBaTENbHBIX MPOTPAMM, B TOM
YUCIIe ISl paclIupeHus coAepkanus yueOnbnix npeameroB "duszuka", "Xumus", "buonorus";

- 060py,Z[OBaHI/I€M, cpeacTBaMu O6y‘ICHI/I$I U BOCIIMUTAHUSA U N3YUCHUSA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHUKH, MEXAaTPOHUKHU, OCBOCHHUA OCHOB IpOrpaMMHUpPOBaHUA, pCav3allud IIporpamMm
JOITOJIHUTCIIBHOI'O O6paBOBaHI/I$I TEXHUYECKON U CCTCCTBSHHO'HaquOﬁ HaHpaBHeHHOCTCﬁ U T.AO.

- KOMIIbIOTCPHBIM X WHBIM O6OPYI[OB8.HI/IGM.

[lepeueHb, MUHUMaAIBHO HEOOXOAUMBbIE (YHKIMOHAIbHBIE W TEXHUYECKHE TpeOOBaHUSA W
MUHUMAJIbHOE KOJIUYECTBO OOOpYIOBAaHUS, PACXOAHBIX MAaTepUajoB, CPEICTB OOydYeHUS H
BocnuTaHus Juisi ocHamieHuss LlentpoB "Touka pocra" (manee - MHQPACTPYKTYPHBIA JIHCT),
onpenensorcs PernoHanbHbIM KoopAMHATOpOM ¢ yderoM [IpumepHoro mepeuns obopynoBaHMs,
pacxXoAHBIX MaTepuaioB, CpPeACTB OOyYeHHs M BOCIMTAHUSA JJS CO3JaHUS U OOecreyeHHs
(YHKIIMOHMPOBAHUS  LIEHTPOB  OOpa30BaHMsl  €CTECTBEHHO-HAYYHOM M  TEXHOJOTMUECKOU
HarnpaBieHHOCTH "Touka pocta" B 001€00pa3oBaTEIbHBIX OPTraHMU3AIUAX, PACIOI0KEHHBIX B
CeNbCKOM MecTHOCTM M Manblix ropoaax (IIpunmoxkenne N 6), NPUMEPHOrO THIIOBOTO
UH(QPaCcCTpyKTYpHOTO JIMCTa, ompeaenseMoro @denepanbHbBIM  ONEPaTOPOM, M  HACTOALIUX
PexomMeHnanui.

B  pamkax ocHameHus ~— oOmieoOpa3zoBaTeldbHBIX ~ OpraHu3alii  mnpu  (HOpMUPOBaAHUU
uH(ppacTpyKkTypHOro jucra cyorekt Poccuiickoit denepanuu BrnpaBe BeIOpaTh CTaHIAPTHBIN WM
npoWIbHBIA KOMIUIEKT 000pYAOBaHUs, MPEACTaBICHHBI B IPUMEPHOM IepeuHe 000pyroBaHHUs,
PacXoAHbIX MaTEpPHAIOB, CPEACTB 00yUeHMs U BocnuTaHus JUIsl ocHamieHus Llentpos "Touka pocra”
(ITpunoxxenne N 6). [lng MaJOKOMIUIEKTHBIX 00I1€00pa30BaTebHBIX OpraHu3anmuii <1> oobeM
€MHMUII Cpe/ICTB 00yUeHHUs U BOCIIUTAHUS (POPMUPYETCS B MEHBIIIEM KOJIHYECTBE.

<1> ManokoMIJIeKTHON 00meo0pa3oBaTeNpHON  OpraHW3aleil B paMKax  pealu3aliu
MEPONPUIATHA 1O CO3JaHUI0 U  (PYHKIMOHUPOBAHUIO LIEHTPOB E€CTECTBEHHO-HAyYHOU W
TEXHOJOTMYECKOW  HAMpaBICHHOCTeW  mpu3HaeTcs  olmieoOpa3oBareibHas  OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXXJO0W M3 Tapajuiesield KOTOpPOW coCTaBisieT He Oosee 1
€IUHULIBI.



[IpodunpHBIA KOMIUIEKT O0OOPYIOBaHUS MOXET OBITh BBIOpaH I 001IE00pa30BaTEIbHBIX
OpraHu3alii, UMEIOIMX HAa MOMEHT co3laHus neHTpa "Touka pocra" Habop cpeacTB oOyueHHs U
BOCIIUTaHMsI, MTOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMU BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
npu u3ydeHuu npeameron "®uzuka", "Xumua" u "buonorusa”.

[TpopwmibHelii  KOMIUIEKT  oOopyaoBaHus  oOecrmeunBaeT  3(QQPEKTUBHOE  JOCTHXKEHUE
00pa30BaTeNbHBIX PE3yJbTAaTOB OOYYAIOLIMMMCA 10 IPOrpaMMaM €CTECTBEHHO-HAy4YHOH WU
TEXHOJIOTUYECKOH  HampaBIIEHHOCTEH, BO3MOXXHOCTb YIUIyOJEHHOTO M3yYeHHsS OTICIbHBIX
IOpeIMETOB, B TOM 4Mcie A (pOpMUPOBaHUS H300pETaTENIbCKOTr0, KPeaTUBHOIO, KPUTHUECKOTO
MBILICHHS], pa3BUTHS (PYHKIIMOHATIBHON TPAMOTHOCTH Y 00YYaIOIIMXCsl, B TOM YHCJIE€ €CTECTBEHHO-
Hay4YHOU U MaT€MaTUYECKOM.

[Tpu ¢dopmupoBanun MHPPACTPYKTYPHOTO JHCTAa M3 MPO(PUIBLHOIO KOMIUIEKTa B 00s3aTEIbHOM
nopsijike odecreunBaeTcs BbIOOP CpeAcTB 00yueHUs U BOCIIMTAHHUS HE MEHEE YeM 110 TPeM yueOHbIM
npeameram ("®uzuka", "Xumus", "buonorua") u komneoTepHoro odopynoanus. OcTaBmuecs 1o
UTOraM OIpeJesieHUs] 0053aTeIbHOr0 000pyI0BaHUs CPEICTBA, IPEAYCMOTPEHHBIE /ISl OCHALICHUS
IlenTpa "Touka pocta", pacmpenenstoTcs Ha TPHOOPETEHUE OMOJIHHTEIHLHOTO O00OpYyIOBaHUS,
BXOJISIILIETO B MepeueHb 000py10BaHUsS, PACXOIHBIX MaTEpPHAJIOB, CPEICTB O0YUYEHHUS U BOCIUTAHUA
npodunbHoro komiuiekra (Ilpunoxenne N 6 kK METOIUYECKUM PEKOMEHAIHSM).

IIpu BbBIOOpE [OMOJHUTENBLHOTO OOOPYAOBAHUSA TAKXKE CIEAYET YUMTHIBaTh CHEUU(DUKY U
noTpeOHOCTH OTpacieil s3koHoMuKU cyObekTa Poccuiickoit denepanuu.

PernonaneHblii KOOpAMHATOP 00ECHEUMBACT COTIACOBaHHE CHOPMUPOBAHHOTO B COOTBETCTBUH C
TunoBoi opmoii mHppacTpykTypHOro nucta ¢ denepaibHbIM ONEPATOPOM B COOTBETCTBUH C
periaameHToM, ornpeaensieMblM DeepanbHbIM ONIEPaTOPOM.

[lpy HampaBieHWH HA COTJIACOBaHWE HWH(PPACTPYKTYPHOTO JIMCTA, COAEPIKAIIETO CTaHIAPTHBIC
KOMILIEKTHI, PernoHanbHelil kKoopanHaTop npenocraniset (1o Gpopme denepanbHoro oneparopa):

- TIOATBEP)KJEHUE OTCYTCTBHSI B COOTBETCTBYIOLIMX OOPa30BaTEIbHBIX OpraHU3allUsAX, OCHAIICHHE
KOTOPBIX IJIAHUPYETCsl, 000py10BaHMs, PACXOJHBIX MAaTEpUANIOB, CPEACTB 00yUYEeHUS U BOCTIUTAHMS,
YKa3aHHBIX B [IEPEYHE CTAHJAPTHOTO KOMILIEKTA;

- IOATBEPXKJAeHUE Hamnuus (1100 obecriedeHne Haauuus 10 MoMeHTa ocHamenus LlentpoB "Touka
pocTta") yCIOBUH ai XpaHEHHsS W HCIHOJb30BAHUS XMMHUYECKMX pPEaKTUBOB, B TOM YHCIE
Heo0XouMOro o0Opy/l0oBaHUs, BKItOUas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKaQ i1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYNOpPHbIH, coriacHo IlepeuHio cpenctB oOydeHUss W BOCIUTAHMA,
HEOOXOJUMBIX JUIsl pealn3alud oOpa30oBaTeNIbHBIX MPOTrpaMM HadajlbHOTO OOILEro, OCHOBHOIO
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHIM OOyUYCHHMS,
HEOOXOJUMOr0 MpHU OCHALIEHUH OOLIe00pa30BaTeIbHbIX OpraHU3aluii B ILENAIX pealnu3aluu
MEpONPHUATHIA IO COACHUCTBUIO co3laHuI0 B cyObekTax Poccuiickoit ®depepauuu (Ucxons u3
MPOTHO3UPYEMOM  TOTPEOHOCTH) HOBBIX MECT B  00meo0pa3oBaTeIbHBIX  OPTaHHU3AIUSAX,
YTBEpKIAEHHOMY Iprka3oM Munnpocsemenust Poccun ot 3 centsadps 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3alny, Ha 0aze KOTOPbIX co3AatoTcs U pyHkunoHupytoT Llentpsr "Touka
pocTa", OMKHBI COOTBETCTBOBATh JEHCTBYIOIIMM TpPEOOBAaHHUSIM K YCTPOMCTBY, COAEPIKAHUIO U
OpraHu3aIu pexxuma padboThl 00pa30BaTEIbHBIX OPTaHU3AlMA M WHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNAIOIUM TPeOOBaHUS K OpraHM3alUU OOILIEro M JIOMOJHUTEIHHOIO 00pa3oBaHUS
JIeTen.

[Tomemenust (PpyHKIMOHATBHBIE 30HBI, B TOM 4YHCJIE Yy4eOHbIE KaOWHETH (DHU3WUKH, XUMUH,
ouonorun) Lentpa "Touka pocta" pekoMeHIyeTcs pacmoiaraTh B Mpeaenax OAHOTO 3IaHusl.



[IpoexktupoBanue, 30HupoBanue nomenieHui IlentpoB "Touka pocra" u omnpeneneHue AU3aiiH-
pELIEHUI OCYIIECTBIISIETCS C YYETOM PYKOBOJCTBA IO IPOEKTUPOBAHMIO LIeHTpoB "Touka pocra",
YTBEpKIaeMOro (eepaibHbIM OIEpaTOPOM.

[Ipu mpoextupoBaHuu, 30HUpoBaHUK ToMemeHuil LlenTpoB "Touka pocra" ciemyer y4uThIBaTh
0COOCHHOCTH 000PYZOBAaHUS, PACXOAHBIX MAaTEPUAIOB, CPEICTB OOYUCHUSI U BOCIIUTAHUS, KOTOPBIM
Oynet obecrieunBaThCsl 00pa3oBaTeIbHas OPraHU3alIHsL.

ITpoextr 30HMpoBanus nomeuieHuil LlentpoB "Touka pocra" mnpexacrasinsercs dDenepalibHOMY
OIIepaTopy OJHOBPEMEHHO C IIPEACTABICHUEM UHPPACTPYKTYPHBIX JIUCTOB.

4. Opranuszanusi 00pa3oBaTeIbHON AeATEJIbHOCTH

OOpaszoBarenbHas JeATeNbHOCTh Ha 0Oa3e wneHTpoB "Touka pocTta" ocCyliecTBIsIeTCs IO
00pa3oBaTeNLHBIM ITPOTpaMMaM OOILETO U JIOTIOIHUTEIBHOTO 00pa30BaHMUSL.

TpeboBanmst Kk (Gopmary OpraHu3amud  OOpPA30BATEIBHON  ACSITEIBHOCTH  PETYJIUPYIOTCS
HacTOAMMHU PekoMeHIanus Ml U MHBIMU HH()OPMALMOHHBIMA M METOJUYECKHUMH MaTepuaiaMu
®denepanbHOro oneparopa.

Hamnpapnenus peanusyembix ¢ ucrnosbzoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENSIOTCS B COOTBETCTBUM C METOJUYECKMMH MaTepHajaMH W  PEKOMCHIAIUSIMH,
YCTaHABIMBAEMBIMU U aKTyalU3upyeMbIMu DeiepaabHbIM OIIEpaTOPOM.

Ha 06aze unentpoB "Touka pocta" oOecrmeunBaercs peaiu3anus 00pa30BaTEIbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOAATENLCTBA B chepe oOpa3oBaHus U C yueToM pekoMeHaanuii denepansHoro
orepatopa. B o0s3arensHOM mopsiike Ha Oa3e 1eHTpoB "Toduka pocra" obecrieunBaeTcs OCBOCHHE
oOydJaromuMucss y4eOHbIX mnpeameroB "O@wuszuka", "Xumwus", "buonorus" c¢ wucmonbp3oBaHHEM
npuoOpeTaeMoro o00pyI0BaHHUs, PACXOAHBIX MATEPHAJIOB, CPEICTB OOYUSHHUS U BOCITUTAHUSI.

He menee 1/3 o0bema BHEYypOUHOU 1€ATEIBHOCTH 00YYAIOIIUXCS JOJKHO ObITh OPUEHTHPOBAHO Ha
NOJ/Iep)KaHUEe E€CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBIeHHOCTEH 00pa3oBaTeIbHBIX
nporpaMM, IpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH HE MOXKET
coctaBiATh MeHee 20% oT obmero o0beMa BHEYpOUHOM jearenbHOcTH. OOpa3oBaTrelbHbIE
IporpaMMbl 1O JAPYTMM HANpPaBIEHHOCTSIM MNP HAJIWYUM BO3MOXHOCTU PEKOMEHJyeTcs
IUTAHUPOBATh C UCIOJIb30BaHuEM pecypcoB LlenTpos "Touka pocra".

Pazpabotka pabouux mporpamm mo mpeameram "@usmka", "Xumusa", "buonorusa", yueOHbIM
peMeTaM €CTECTBEHHO-HAyYHOW W TEXHOJOIMYECKOW HaINpaBiICHHOCTEH M3 4YacTH y4eOHOro
wiaHa, (OpMUPYEMOl yYacTHHKaMHM 0Opa30BaTENbHBIX OTHOUIEHHWH, IpOrpaMM BHEYpPOUHOM
NEeSITeIbHOCTH W JIOMOJHUTENBHOTO 00pa3oBaHUSl OCYIIECTBIsETCS 00IIe00pa3oBaTeIbHBIMU
OpraHu3alMsIMi, B KOTOPBIX cO3dar0Tcsl LEeHTpbl "Touka pocta", CaMOCTOATENIBHO C Y4YEeTOM
METOJMYECKMX MaTepuaioB U  pekoMmeHjauuil  denepanpHoro omeparopa. Peanuzanusg
o0pa3oBaTeNbHbIX  IPOrpaMM  JIOMOJHUTENBHOTO  00pa3oBaHHWA B MaJOKOMIUIEKTHBIX
00111€00pa30BaTENIbHBIX ~ OPraHU3aLUAX  OCYHIECTBISIETCS MpU HAJMYMKM Yy  OpraHu3aluu
COOTBETCTBYIOIIUX yCJIOBUH. JlJI1 MallOKOMIUIEKTHBIX OO0IIe00pa3oBaTelbHBIX OpraHU3aIUil
JIOITyCKAeTCsl OTCYTCTBUE JIMLIEH3UU Ha JIOTIOJIHUTENIbHOE 00pa30oBaHUE U PEaTM3yeMBbIX MPOrpaMM
JIOTIOTHUTEIIBHOTO 00pa30BaHUsl.

PexoMeHmam mo WCHONB30BAHUIO CTAaHIAAPTHOTO KOMIUIeKTa obopynoBanust Llentpa "Touka
pocta" mpH pealin3aluy MpOorpaMM €CTECTBEHHO-HAYYHOW M TE€XHOJOTHYECKON HaIpaBICHHOCTEH



onpezaenensl B [Ipunoxxennu N 5 k HacTosimuM Pekomenaanusm.

ConpoBoxeHUE U METOAMYECKOe OOeCleYeHHe UCIOIb30BaHUs NPO(UIBLHOIO KOMILJIEKTA
o0opynoBanuss B 00pa3oBaTeNbHON JAedaTenbHOCTH 1EeHTpoB "Touka pocTa" ocymiecTBiseT
®denepanbHbIi onIepaTop.

Meronudeckue MaTepuanbl, pa3pabOTKM W WHBIE MaTepHalibl 10 BOIMPOCAM HCIIOJIb30BAHUS
npopWILHOTO  KOMIUIEKTa  OOOpYZOBaHUS  pa3pabaThIBAlOTCS,  AKTYaIM3UPYIOTCS |
pacmpoctpansitorcs DeepanbHbIM OMIEPATOPOM, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX MEAra
WHCTPYMEHTOB (BH1€0, BEOMHAP, IMyOIMKAIIIN ).

@DenepalibHBIM ONEPATOPOM Ha PETYJIAPHON OCHOBE 00ECIEUUBAETCS MPOBEICHHE METOIUYECKUX U
00yJaromux MEpONpHATHH 10 BOIpPOCaM OpraHu3anuu oOpas3oBaTesbHOro mpoiecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEM TPOPHIBHOTO KOMITJIEKTa 000PYI0BaHHUs, OKa3aHUE METOINYECKON
MOMOIIH MPH pa3pabOoTKe yU4eOHBIX MATEPUAIIOB, 3aJaHHUIA JUISI COBEPIICHCTBOBAHMSI MMPAKTUICCKOM
MOJATOTOBKUA OOYyYarolmMxcs MO Y4YeOHbIM MpeaMeTaM, KypcaM BHEYPOUHOH [esSTEIbHOCTH,
JIOTIOJTHUTEILHOTO 00pa30BaHUs JeTEH.

[legarornyeckue paOOTHUKH, OCYIIECTBISIOMINE AesATeNIbHOCTh Ha 0aze LlentpoB "Touka pocra" ¢
IPUMEHEHUEM NPOQUIBHOIO KOMIUIEKTa OO0OpYy/IOBaHUS, MPOXOAAT OOyueHHe IO IMporpamMmam
JOTIOTHUTEIBHOTO TpOodeCCHOHANBHOrO0 00pa3oBaHus (KypChl TOBBIIICHHS KBaTU(UKAIMH) U3
OenepanibHoro  peectpa  mnporpamm  JII1O. TloBbimeHne KBaTM(PHUKAMM — TIEAarOrHYSCKUX
pabOTHUKOB OCYILIECTBIISIETCS] HE PEeKe OJJHOTO pa3a B TPU rojia.

5. OpraHnn3anMoOHHO-METOAMYEeCKOE CONPOBOKICHNE H UCIOJb30BAHUE
HHOM CO31aHHOM B paMKax peajiu3alu HAIIMOHAJIbHOTO MIPOEKTA
"OOpa3zoBaHue' MHPPACTPYKTYPbI

B nmensx koMmmuiekcHOro comnpoBoxaeHus JaestenbHocTH LlentpoB "Touka" denepanbHbIM
orepaTopoM oOOecreynBaeTcsl OCYIIECTBIEHHE MyOnMKauud ©  OOHOBJIEHUS METOJUYECKUX
MaTepHajoB, BKIOYAIOIINX YYeOHO-METOANYECKHE MaTepualibl (MHCTPYKIHMH, METOINYECKHE
nocoOusi, HHGOPMAIIMOHHBIE MaTepHajbl, IEPEUHN PEKOMEHIYEMbIX JIUTEPAaTypHBIX MCTOYHHKOB,
BUEOMATEPHAJIBI U JIp.), & TAK)KE MaTepUAIIbI 10 UTOTaM MPOBEIACHUS MeponpusaTuii deneparbHOTO
oreparopa (BeOMHaphl, CEMUHAphl, KOH(PEPEHIINHU, COBELLIAHUS U JIp.).

Jns  menarornyeckux pabotHukoB IlentpoB "Touka pocta" @enepaibHBIM —ONEPATOPOM
o0OecrieunBaeTcs TMpPOBEJCHUE TEMaTHUYECKUX BEeOMHApoB U 00pa30oBaTENIbHBIX MEPOIPHUSITHH,
HalpaBJIEHHBIX Ha DPa3bsACHEHHE BOIPOCOB pealM3allMu 00pa3oBaTelIbHBIX MporpaMMm Ha 0ase
[lenTtpoB "Touka pocta" ¢ mpUMEHEHHEM MTPOPUIBLHOTO KOMILJIEKTa 000py10BaHUSI.

Jns PernoHanbHBIX KOOPAMHATOPOB M pykoBoaammx pabotHukoB LlentpoB "Touka pocra"
®denepanbHBIN onepaTop oOecreynBaeT MPOBEACHUE TEMATHUECKUX BEOMHAPOB, HANIPABICHHBIX Ha
JIOTIOJIHUTEIIBHOE PA3bSICHEHUE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(IOpO’KHBIX KapT) Mo co3gaHuio U QyHkuuoHupoBaHuio Llentpo "Touka pocta", TOCTHKEHUIO
YCTAHOBJICHHBIX TOKa3arenel (yHKIMOHUPOBAHUS, HCHOJIb30BAHMIO MHOM CO3JaHHOM B paMKax
peanu3anuy HalMoOHAIKHOTO TpoekTa "O6pa3oBanue" HHOPACTPYKTYPHI.

B  umensx  sddextuBHOM ~ OpraHM3aIMOHHO-METOAMYECKOW  TOJACPKKH  CO3JaHUS |
¢yukunonuposanus LlentpoB "Touka pocta" Ha Tepputopun cyOnekToB Poccuiickoit denepannu
PernoHanbHbIM ~ KOOPAMHATOpPOM  OO€CleYMBAaeTCsi  BOBJIIEUEHHE  JETCKUX  TEXHONApKOB
"KBantopuyM", 1eHTpoB mudpoBoro obpazoBanus jaereil "IT-ky0", KIIO4EBBIX LIEHTPOB



JIOTIOJTHUTEILHOTO 0OpazoBanus "JloM HayuHOU KoJjutaboparuu" B aestenbHOCTh LleHTpoB "Touka
pocra" B cneayronmx popmarax:

1. IlpoBeneHre COBMECTHBIX MEPOIPHIATUN A OOYYalOIMXCS U IEJarorudeckux pabOTHHUKOB
001eo0pa3oBaTeIbHBIX OpraHu3aluii, Ha Oa3e KOTOpbIX co3nmaroTcs LlenTpsr "Touka pocra"
(oOyuaromnyie ceMHHApbl U MacTep-KJIAacChl MO BOIPOCAM HCIIOJIb30BaHUS 000pPYIOBaHUSA, CPEICTB
oOydyeHHs W  BOCIUTAHMS; METOJAMYECKHE MEpONpHUATUS IO  BOMNpOcaM  pa3padOTKH,
COBEPILICHCTBOBAHUS W BHEAPEHUS IPOrpaMM JOMOJHHUTEIHHOTO 0O0pa3oBaHUS €CTECTBEHHO-
HAyYHOM M  TEXHUYECKOM  HANpaBIEHHOCTH, OpPraHU3alMd BHEYPOUYHOH  JEATENIbHOCTH
00y4JaOIINXCsl; MHAUBUAYATbHBIC KOHCYJIBTALUN IS TIEarorMuecKuX pabOTHUKOB, B TOM YHCIIC B
peKUME OHJIAMH; 3aHSITUS MPOEKTHON JesATeNbHOCTbIO; KOHKYPCHBIE U COPEBHOBATEIBHBIC
MEPOIPUSITHSL UIsl IeTeN U 1p.).

2. Opranuzamnys ¥ y4yacTHe B PETrHOHAIBHBIX M MEKPETHOHAIBHBIX KOH(pEpPEHIUAX, (HeCTUBAIIAX,
dbopyMax 1o oOMeHy OMbITOM PabdOTHl Ha BBHICOKOOCHAIIEHHBIX YUYEHHUKO-MECTaX, B TOM YHCIIE IO
peanuzanuu npeaMeTHbIX obnacteil "EcrecTBeHHO-HayuHble mpeamertsl”, "EctecTBeHHbIe HayKu'",
"Matemaruka 1 uHpopmaruka", "OOumecTBo3HaHue U ecrecTBo3HaHue", "TexHomorus", a Takxke
nporpamMm JIOIIOJHUTEILHOTO oOpa3zoBaHUs €CTECTBEHHO-HAYYHOU u TEXHUYECKOMH
HaIlpaBJIECHHOCTEM.

3. Yuactue pervoHaibHbIX KOOpIMHATOpOB, mnpencraButenei LlentpoB "Touka pocta" M HMHBIX
LEHTPOB, (PYHKIIMOHUPYIOIIUX Ha TeppuTOoprH cyonsekTa Poccuiickoit deneparyu, B MEpONpUATHIX
®denepanabHOro oneparopa.

['paduk MepompusiTHii, KBOTHI y4acTus, COJAEP>KaHUE M TEXHOJOTHUHU IMPOBEICHUS MEPOMPHUITHIA
noBoasTcs denepaibHBIM ONEPATOPOM JAOMOTHUTEIBHO.

4. Opranm3anus ¥ ydYacTHE B TIPOBEICHHH WH(POPMALMOHHBIX KaMIIAHWUK 10 MOMYJISIPU3AIHH
HallMoHaNbHOrO mpoekTa "OOpa3oBaHue" Ha Tepputopum cyobekToB Poccuiickoit @eneparuu, B
TOM 4HCI€ COOBITHSX, TNPOBOJUMBIX JUIsl KOHCYJIbTAIIMOHHOTO COIPOBOXKIEHUS PpOAUTEIEH
(3aKOHHBIX TpeJCTaBUTENEH) OOYyYaIOUIMXCS O BO3MOXKHOCTAX JUIS Pa3BUTHUSA CIOCOOHOCTEH U
TaJaHTOB HUX JeTei, NpoPEecCHOHAIbHONH OpUEHTAIMM U YCIELIIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpamMm 0011ero 00pa3oBaHusl.

5. Pazpaborka, yTBepXKICHHE U pealu3alusi CETEeBBIX O00pa30BaTENbHBIX MPOTPAMM C
UCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JIaHHBIX B cyOwbekTe Poccuiickoi
@enepaliii B pamMKax HalMoHalIbHOro mnpoekTta "OOpa3oBaHue", B TOM 4YHCIIE COBMECTHO C
JETCKUMU TexHonapkaMmu "KBantopuym".

6. Bopneuenue oOyvaronmxcsi 001eo0pa3oBaTeNIbHBIX OpraHu3alnuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  Qynkunonupyror lLlentper "Touka pocrta", B paszauuHble (OPMBI CONPOBOXKIEHUS H
HAaCTaBHUYECTBA C  MCIOJIB30BAaHHMEM  KaJpOBBIX  PECYpcoB, oOOecrneyuBaOUMX  paboTy
BBICOKOOCHAIIICHHBIX YYEHHKO-MECT, CO3/IaHHBIX B CyOwnekTe Poccuiickoit depepannn B pamKax
HallMOHaJbHOTO mpoekTta "OOpa3zoBaHue" ¢ y4eTOM METOAOJOrMM  (LI€JIEBOM  MOJEH)
HAaCTaBHUYECTBAa OOy4YarOMMXCS Ui  OpraHu3alui, OCYIIECTBISIOUIMX 00pa30BaTeIbHYIO
NeSTeIbHOCTh M0 001Ie00pa3oBaTeIbHbIM,  JOMOJHUTEIBHBIM  00LIe00pa3oBaTeIbHBIM U
porpaMMaM CpelHero npogeccHoHaIbHOIO 00pa30BaHus, B TOM YHUCIIE C MPUMEHEHHEM JIyUIIUX
NPaKTUK 0OMEHA ONBITOM MEX1y 00y4atoIIMHCS.

[enTpsr "Touka pocta" HUCTIONB3YIOT HHPPACTPYKTYPY U KaAPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBantopuyM", cozgaBaeMbix Ha 0aze o001meoOpa3oBaTeNbHBIX OpraHU3alui, Ui Pa3BUTHUSL
MIPOEKTHOM JesATenbHOCTH oOyuaromuxcs. [lemarormueckue padornmku llentpoB "Touka pocra”



00ecIeunBarOT ydyacTie OOYYalomUXCsli B MEPONPHATHAX JNETCKUX TexHomapkoB "KBantopuym" ¢
yIAJICHHBIM HWCIOJb30BAHUEM OO0OPYAOBaHUS, CPEICTB OOY4YeHHS W BOCIHUTAHHS, a TaKXKe
MPUHUMAIOT y4acTHE B OPraHU3yeMbIX MMHU CEMHHApax MO AEMOHCTpauuu 3P¢GEeKTUBHOTO OMbITA
peanu3any 00pa3oBaTEbHBIX €CTECTBEHHO-HAYYHOU, TEXHOJIOIMYECKON U MHBIX HAIPaBICHHOCTEH
Cpeau MHBIX OO0IIe00pa3oBaTEIbHBIX OpPraHU3alMil, PACIOJIOKEHHBIX Ha TEPPUTOPUU CyOBEKTa
Poccuiickoit @enepanuu.

PernonanpHpIM  KOOpPIMHATOPOM Ha  TeppuTOpuu  cyObekra Poccuiickoit ~ ®Denepanuu
obOecnieunBaerca paboTa MO MOAJAEPKKE 0011e00pa30BaTEeNIbHBIX OpraHU3alui, MMOKa3bIBAIOIIUX
HU3KKHE O0Opa3oBaTeNbHBIC pE3YJIbTaThl, C HCIOJB30BaHHEM HHQPPACTPYKTYPHl U  KaIpOBOTO
obecrieuenuss IlenTtpoB "Touka pocra" B pa3auvHblx (popmatax (COBMECTHas peaau3arus
00pa30BaTeNbHBIX MIPOTrPaMM, IIPOBEAEHUE OOyUaIOIUX MEPONPUATUH, CEMHUHAPOB, KOHCYJIbTAIUM

v 1p.).

[Tpu mpoBeneHUM pa3IMYHBIX MEPOIPHUSATHH, CBA3AHHBIX C peaju3aluell HallMOHAJIbHOTO MPOEKTa
"O6pa3oBaHue", UCMOIB30BAHUEM COOTBETCTBYIOIIEH MHPPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX
pecypcoB, AODKHO OBITH OOecredeHO WX WH(POPMALMOHHOE COINPOBOXKICHHE, B TOM YHCIE B
CpeICTBaX MaccoBOM MH(OPMAIINH, COLUATBHBIX CETIX, Ha caiiTax 00pa30BaTEIbHBIX OpraHU3aINA
C MCIOJIb30BaHNEM (PMPMEHHON CHMBOJIMKH HallMOHAILHOTO TipoekTa "O0pa3oBanue.

HNndpopmanus o6 yuyactuu LlentpoB "Touka pocta" B Meponpusitusx Harpasisercs enepanbHomy
OIIEpaTopy B PAMKAX €KEKBAPTaIbHOI'O MOHUTOPUHTA.

6. TpeooBanus k punancoBomy ooecnevyenuro llenrpos "Touka
pocrta'"

®unancoBoe obecrneuenue ¢GyHkuronupoanusi llenTpoB "Touka pocta" BKIIOUYAeT 3aTpaThl B
coOTBEeTCTBUM ¢ OOmUMHM TpeOOBaHUAMM K ONpPEAEICHHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHe
rOCYy/JapCTBEHHBIX (MYHHUIMIAIBHBIX) YCIYr B c@epe MOMIKOJIBbHOI0, HadajJbHOro OOIIEro,
OCHOBHOTO  OOIEro, CpeaHero oOOINero, CpeaHero NpoQecCHOHAIbHOIO  00pa3oBaHMS,
JIOTIOJTHUTEILHOTO 00pa3oBaHUsl JeTed M B3POCHbIX, JOMNOJHUTEIBHOIO MPO(ECCHOHATBLHOTO
0o0pa3oBaHUs JAJS JIML, UMEIOLUMX WIM TOJyYarollUX cpeiHee MpodeccuoHaabHOe 00pa3oBaHHE,
npodeccuoHanbHOro 00y4eHUsl, IPUMEHSIEMbIMH MIPH pacueTe oObeMa cyOcuauu Ha (pUHAHCOBOE
o0ecrieyeHre BBIIOJHEHUS TOCYJApCTBEHHOrO0 (MyHHUIMIAJIbHOIO) 3aJlaHus Ha OKa3aHHe
rOCy/IapCTBEHHBIX  (MYHMLMIIAJIbHBIX)  yCAyr  (BBIIOJHEHHE  PabOT)  rocyJdapCTBEHHBIM
(MyHMLIMIIAIBHBIM) YUYpEXIE€HUEM, YTBEP)KJICHHBIMHU INpHKkazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 1. N 235 u BKIIIOYAIOIIMMU B TOM YHCIIE:

- omiary Tpyla T[eJaroruyeckux pabOTHUKOB  OO0IIeoOpa3oBaTeNbHON  OpraHu3aluiy,
obecneunBaromux ¢pyHkuonupoanue Llentpos "Touka pocra";

- IpuoOpeTeHne TO0CTaTOYHOTO 00BEMa OCHOBHBIX CPEJICTB U MaTEPHAIBHBIX 3allaCoOB, B TOM YHUCIIE
PacXOJHBIX MAaTepHalioB, AJIs OOECIeYeHHs peaau3aluyd 00pa30BaTENbHBIX MPOTrpaMM B 00BEME,
HEO0OXOAMMOM JIJIs1 HEMTPEPHIBHOM peain3aiiui o0pa3oBaTeILHOTO POoIlecca;

- o0ecrieueHrne TEKYyIIEH IeATEIHLHOCTH 00I1e00pa30BaTeIbHOW OpraHu3aluu 10 00eCIeUeHUI0
00pa3oBaTeNbHOTO MpoIiecca.

[Ipu ¢opmupoBanun Owmxera cyobekta Poccuiickoit ®denepaunn (MecTHOro Orojkera) Ha
OYepeHOI roJ U TUIAHOBBIN MEPHOA HEOOXO0AUMO MpeayCMaTpUBaTh OIOPKETHBIC aCCUTHOBAHUS B
o0beme, HeoOxomumMoM i (uHAHCOBOrO oOecrneueHus ¢yHkiuoHupoBanus LlentpoB "Touka
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pocta, B TOM YHCJIE€ C YUETOM COOTBETCTBYIOIIECH MHIEKCAILIUH.

7. 3ak1109HuTEIbHbIE MOJ0KEHUS

[Tpu peanu3anuu MEpONpPUATHI B LENsAX co3aanus u ¢pyHkunonuposanus Llentpos "Touka pocra"
cyobekT Poccuiickoit ®Denepanuu oOecnieurBaeT coONIOAeHUE TpeOOBAaHWUN aHTUMOHOIIOIBHOTO
3aKOHOJATENLCTBA M 3aKOHOJ/IATEIhCTBA O KOHTPAKTHON cHcTeMe B cepe 3aKyIloK TOBapoB, pador,
yCIyr i 00€CIeueHHs] TOCYJapCTBEHHBIX M MYHHUIMITAIBHBIX HYXJ, B TOM YHCJIC B YacTH
obOecrieueHHs TOBBIMIECHUST d(PPEKTUBHOCTH, UCKIIOYCHHSI OTPAHUYCHUS Kpyra IOCTaBIIUKOB H
MOCTABJISIEMOTO  O0OPY/IOBaHMsSI, TIOBBIIICHUS PE3YJIHTATUBHOCTH OCYIIECTBICHUS 3aKYIOK,
obecrnevueHus MPo3pavyHOCTH, MPEAOTBPAIICHUS KOPPYIIHH U APYTUX 3JI0YTIOTPEOTCHUN.

[Ipu ocymectBienun cyoOwnekramu Poccuiickoit denepanuy 3aKkylok TOBapoOB, padOT, YCIYr C
LEJNIBI0 IPHOOPETeHUsT 000PYIOBaHHS, PACXOJHBIX MAaTEPUAIOB, CPEACTB OOYUYECHHUS U BOCITUTAHUS B
nemnsix co3ganus Llentpos "Touka pocta" 3a cuer cybcunuu u3 deaepanbHOro 0roKeTa OrKeTam
cyobekToB Poccuiickoii @enepannu Ha COOUHAHCHPOBAHHE PACXOAHBIX 00S3aTEIBCTB CYyOHEKTOB
Poccuiickoit deneparuu:

- oOecreynBaeTcs LEHTPAIM3ALUs 3aKyNOK B TOPAIKE, ONpPEAEICHHOM HYHKTOM 7 crartbu 26
®enepasibHOro 3akoHa "O KOHTPAaKTHOM cCUCTEME B cdepe 3aKyIloK, TOBAapoOB, paboT, yciayr AJis
o0ecIieueHHs TOCyIapCTBCHHBIX ¥ MyHHLIUTIAJIbHBIX HYXA'";

- IPUMEHAETCS HAllMOHAJIBHBIN PEXUM B COOTBETCTBHH C TpeOoBaHUsIMU cTaThu 14 denepanbHOro
3akoHa ot 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOI cucteme B chepe 3aKymnoK TOBapoB, padoT,
YCIIYT J1s1 00€CTIeueHHsI TOCYIapCTBEHHBIX U MYHULIMITAIbHBIX HY XK.

Kpome Toro, mpu ocymiecTBiieHUH 3aKyIlok cyobektamu Poccuiickoit denepanuul 10IKHBI OBITH
YUTEHBI:

- mostoxkeHus roctanoBieHus [IpaBurenscTtBa Poccuiickoit @enepannu ot 03.12.2020 N 2013 "O
MUHUMAJIBHOH J10JI€ 3aKYTOK TOBApOB POCCHIICKOTO MPOUCXOKIACHHUS";

- nojoxeHus nocraHosneHus [IpasurenscrBa Poccuiickoit @enepanunu ot 03.12.2020 N 2014 "O
MUHHMAaJIBHON 005S3aTeNIbHON J10JIe 3aKyMOK POCCUHCKUX TOBApOB U €€ JIOCTIKEHHH 3aKa3uuKoM'
(Bmecte ¢ "[lonoxeHuem o TpeOOBaHMSIX K colepkaHHI0 M (opme oTdyera 00 00BEME 3aKyIOK
POCCHIICKMX TOBapoOB, B TOM YHCIIE TOBAPOB, MOCTABIISIEMBIX IPH BHITIOJHEHUH 3aKYyIMaeMbIX padoT,
OKa3aHMM 3aKyIMaeMbIX YCIYT, OCYLIECTBICHHBIX B LEJSAX JOCTH)KEHUS 3aKa3YMKOM MUHUMAaJIbHOU
00s3aTEIbHOM JTOJTM 3aKyNOK, O TpeOOBaHUSX K COJEPKAHWI0 OOOCHOBAaHUS HEBO3MOXXHOCTHU
JOCTHDKEHUS 3aKa3YMKOM MUHUMAJIbHON 00s3aTeIbHOM O 3aKYMOK POCCHMCKUX TOBapoB (B TOM
YHCJie TOBApPOB, TOCTABIISIEMBIX IPH BBHIMOJIHEHUHM 3aKyMaeMbIX padOT, OKa3aHUHM 3aKyMaeMbIX
YCIYT) OTACIBHBIX BHJOB, NMPH OCYIIECTBICHWH 3aKyNOK KOTOPBIX YCTAaHOBJICHBI OTpaHUYCHUS
JIONTyCKa TOBApOB, MPOUCXOASIIMX M3 MHOCTPAHHBIX TOCYAApCTB, O TOPSJAKE MOATOTOBKU H
pasMeleHnss B eIWHOW WH(POPMAMOHHOW cHcTeMe B cdepe 3aKylmoK TakuX OT4deTa M
ob0ocHoBanusa", "IlojoXeHHEM O TOpPSJIKE, KPUTEPUSAX U TIOCIEJACTBUU IPOBEACHUS OLICHKH
BBITTOJIHEHHS 3aKa3YUKOM OOSI3aHHOCTH JOCTIDKEHHSI MUHUMAJIBHON 00s3aTeIHHON JIONM 3aKyTIOK
POCCHIICKMX TOBapoB (B TOM YHCJIE TOBAPOB, MOCTABISIEMBIX IPH BBIMOJIHEHUH 3aKylaeMbIX padoT,
OKa3aHWM 3aKylaeMbIX YCIyT) OTAETbHBIX BHJOB, TPU OCYIIECTBICHHH 3aKyINOK KOTOPBIX
YCTAHOBJICHBI OIPAaHUUEHHS IOMTyCKa TOBAPOB, MPOUCXOIAIINX U3 HHOCTPAHHBIX rocynapcTs").

IIpunosxcenue N 1
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K Memoouueckum pekomenoayusim

KOMIIJIEKC MEP ("I1OPOKHASI KAPTA") 1O
CO3JIAHUIO U ®YHKIIMUOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIMAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOH

HAINIPABJEHHOCTEH "TOYKA POCTA"

- TunioBoe Ilonoxxenue
0 e TeIbBHOCTH
[lenTpoB "Touka
pocta" Ha TEPPUTOPUU
cyonekTa Poccuiickoit
Denepanun

- IEpEYEHb
00111600pa30BaTEIbHBIX]
OpraHu3alnii,
[PaCIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U
MaJbIX TOPOJIax, Ha
0a3e KOTOPBIX
[IaHUpYETCs CO3TaHHe
[lenTpoB "Touka

octa'.

CO3JlaHHE U yIIpaBlieHUE B cepe
(yHKIIMOHMPOBAaHUE 0Opa3oBaHus (Hanee
tenTpoB "Touka -

pocra"; [pacropsIUTEIbHBIN
- I0Ka3aTeIn axT POVB)
NesITeIbHOCTH LIEHTPOB

"Touka pocra";

Haumenosanue OTBeTCTBEHHBIN Pesynbrar Cpok
MEPONPUATHS
'Y TBEPKICHBI: PervonaabHBIN PacniopsiauTenbHblil [He mo3aHee 31
- JIOJDKHOCTHOE JIMLO B [KOOPJAHHATOP AKT PErMOHAIBLHOTO [sHBaps X <2> roaa
coCTaBe oprana
[PETMOHAIIBHOTO ICIIOJIHUTCILHOM
BEJIOMCTBEHHOT'O BJIACTH,
[IPOEKTHOTO oduca, OCYIIECTBIISFOLIETO
OTBETCTBECHHOE 3a FOCY1apCTBEHHOE




ChopmupoBan u PernoHabHbIN [TrceMo CormnacHo
COrJacoBaH KOOPJIUHATOD, (benepanbHOrO OT/IEIILHOMY
MHOGPACTPYKTYPHBIH  |penepaabHbIi orepaTopa u rpaduKy
nmucT OIepaTop [pactiopsIUTEIbHbIN
axt POVIB

OOBABICHBI 3aKYIIKK  |PernoHaabHbIN 3BeeHus o He ro3aHee 1 anpens
TOBApOB, paboT, YCIYT [KOOPAWHATOP [IPOBEICHUU X romga
U1t co3nanus LlenTpos BAKYTIOK
"Touxka pocra"
CdopmMupoBaHbI PernoHabHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOEKTHI 30HUPOBAHUS [KOOPAUHATOD axT POVIB X rona
[{enTpoB "Touka

ocra"
[IpoBeieH MOHUTOPUHT|[PErnoHaIbHBIN [To dhopme, 25 aBrycra X roja,
padoT 1o MPHUBEICHHUIO [KOOPAUHATOP onpeaensieMoi najiee eXXeroiHo
romanok Lientpos MuHIIpocBenIeHUs
"Touka pocra" B Poccun uinu
COOTBETCTBHE C DenepaibHbIM
METOANYECKUMU 0IepaToOpOM
[PEKOMEH1allusIMU
MUHIPOCBEIEHUS
Poccun
Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 cenTsa6ps X roga
[lentpoB "Touka KOOPIAUHATOD ocsenieHue B CMU

ocra"
ExexBapTanbHbIN PernonanbHbIN OTtuer 1 oxTs16ps X roza,
MOHUTOPHHT KOOPJAUHATOP DeneparbHOMY naiee -
BBITTOJTHCHUS orepaTopy Io €KEKBapTAJIbHO B
[MOKa3aTese co3IaHus MTOraM TeUeHUe 2-X JeT
1 QYHKIITMOHUPOBAHUS MOHUTOPHUHTA
eHTpoB "Touka

ocra"

<2> X - roj mosry4eHust CyOCcuanu.

Ilpunooicenue N 2

K Memoouueckum pexomeHoayuam

MUHUMAJIBHBIE UHIUKATOPBI U IOKA3ATEJIA
PEAJIM3ALIUUA MEPOITPUSTHUM IO CO3JIAHUIO U
OYHKIIMOHUPOBAHHIO B
OBIHIEOBPA3OBATEJ/IBHbBIX OPT’AHU3AILIUSAX,
PACHOJIOKEHHBIX B CEJIbCKOH MECTHOCTHU U
MAJIBIX TOPOJAX, HEHTPOB OBPA3OBAHUA



ECTECTBEHHO-HAYYHOM U TEXHOJIOT'HYECKOM
HAINIPABJIEHHOCTEH "TOYKA POCTA"

OCBaMBAIOIINX JBa U
Oosee yueOHBIX
[peaMeTa U3 yncia
[peMETHBIX obacTel
"EcTecTBeHHO-Hay4YHbIE
peaMeTsl”,
"EcTecTBeHHbIE HayKH'",
"Marematuka u
mH(popMarTuka',
"OO011ecTBO3HAHNE U
ecTecTBO3HaAHHUE",
"Texnonorus" u (Un)
KYpCBbI BHEYPOUYHOU
NesITeIbHOCTH
OOLIEMHTEIUIEKTYaIbHON
HaIpPaBIEHHOCTH C
MICIIOJIb30BaHUEM
CpeAcTB 00yuYeHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

N HaumenoBanue MuHuManbeHOE MuHuManbHOE Meronuka pacyera
UHIMKATOpa 3HAYEHHE B rOJ1 U1 | 3HAYEHHE B IOJ JJIs MUHUMAaIbHOTO
(mokazares) 00111€00pa30BaTEIbHBIX| MAJIOKOMIUIEKTHBIX |[TOKAa3aTels B LIEJIOM 10

opraHuzanuii, He  |00meo0pa3oBaTeabHbIX| CyOBheKTy Poccuiickoi
SIBIIAFOLLINXCS OpraHu3aun ®enepauuu, B TOJ
MaJIOKOMIUIEKTHBIMU
YucneHHocTh 300 100 CymMMa 3Ha4eHU I
00yJarOIUXCs (B rox otkpbiTHs - 150)|(B roa oTkpbiThs - 50) [MoKa3aTens mo BceM
0011e00pa30BaTEIbLHOM 0011e00pa30BaTeIbHBIM
OpraHu3aIuiy, OpraHu3anusaM, Ha 6aze

KOTOPBIX CO3/1at0TCA
eHTpbl "Touka pocra"

TEXHUYECKON U
€CTECTBEHHO-HAyYHOH
HAaIpaBJIECHHOCTH C

(4enoBek)

ducneHHocTh 60 30 CyMMa 3Ha4eHHI
00y4JaroImuxcst (B rox otkpbiTHs - 30) |(B rojx oTKpbITHsA - 15) |[moKa3aress mo Bcem
00111€600pa30BaTENbHOM 00111€600pa30BaTENIbHBIM
OpraHu3aIny, OpraHu3aIysM, Ha 0aze
OCBaMBAIOIINX KOTOPBIX CO3/IAl0TCS
ITOITOJTHUTEIIbHBIE eHTpel "Touka pocra'
0011e00pa3oBareIbHbIC

MPOTPaMMBI




MCTIOJTE30BaHUEM
CpEICTB O0yueHUs U
BocriuTanus LlenTpa
"Touka pocra" <4>
(denoBeK)

3 |lonsa memarormdeckux (100 100 100
paOOTHUKOB LIEHTpa
"Touka pocra",
[pouie X o0ydyeHme
[0 MpOrpaMMaM U3
[peecTpa nporpaMmm
[OBBILICHUS

KBTI (DUKAITIH
(beneparbHOTO
orieparopa <5> (%)

<3> Hcnonb3oBaHue CpeACTB 000pyA0BaHus, 00yUEeHHS U BOCIIUTAHUS BO3MOXKHO Ha BCEX YPOBHSX
o0uiero o0pa3zoBaHus U LeJIeco00pa3Ho Ui pealn3aliuil YpPOUHOH U BHEYPOUHOH JEATEIBHOCTH O
IporpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYecKOW HarpaBieHHOCTeW. Pacuer mokaszareins
npelycMaTpuBaeT  CyMMHpOBaHHE  YHMCICHHOCTH  oOydarommuxcsi — oOuieo0pa3oBaTenbHOM
OpraHM3aly, KaXAbli U3 KOTOPHIX 3aJ€HICTBOBAH B OCBOEHUH HE MEHEE JBYX IPEJAMETOB, KYpPCOB,
TUCIHUIUIAH (MOJyJiel) €CTeCTBEHHO-HAYYHOM W TEXHOJIOIMYECKON HampaBlIEHHOCTEH B paMKax
peau3ali OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOrpaMM. YUYUTHIBAIOTCS y4yeOHBbIE MPEIMETHI U3
yrcina MpeaIMeTHeIX obnacteit "Marematnka u  uHdopmaruka", "OOmecTBO3HaHHE W
ecrectBo3Hanue", "Texnonorus", "EctecTtBeHHO-HayuHble npeaMerhl”, "EcTecTBeHHblE Hayku'" U
(M) Kypchl BHEYPOUHOH NIESTENbHOCTH, peajn3yeMble C HCIOJIb30BAHUEM CPEICTB OOY4YEeHUs U
Bocriutanus llentpoB "Touka pocta". B ciyuae, ecniu B oOmieoOpa3oBaTebHON OpraHU3aIli,
00I11as1 YUCIEHHOCTh O0YYaIOLINXCS MEHBIIIE YKa3aHHOTO 3HAYEHHUs, 3HAUYCHHE TOKa3aTelsl JOJDKHO
cocTaBisATh He MeHee 80% oT o011ell YMCIEHHOCTH 00yYarouXCsl.

<4> B cnyuae, ecnu B 0011€00pa30BaTeIbHOM OpraHU3aliy, o01as YUCICHHOCTh 00yYaromuxcs
MEHbIIIE 3HAYEHHS, YKa3aHHOrO B IOKa3aTese 1, 3HaueHHe MoKa3aTensl JOJDKHO COCTaBJISATh HE
menee  20% ot  oOmedl  yuciaeHHocTH — oOywaromuxcd.  JdIsS  MalOKOMIIEKTHBIX
0011e00pa30BaTeIbHbIX OpPraHMU3alMi JOMYyCKAaeTCsl OTCYTCTBHE JIUIEH3UM Ha JIOMOJHUTEIbHOE
o0pa3oBaHUEe U peann3yeMbIX IPOrpamMMm JOMOJHUTEILHOIO 00pa30BaHMs.

<5> B cooTBeTcTBUU ¢ MYHKTOM 2 yacTu 5 ctaThu 47 denepanbHoro 3akoHa ot 29.12.2012 N 273-
@3 "OO6 obpazoBanuu B Poccuiickoit ®enepanuu” MoBBIICHNE KBAIM(PUKALNU MEAarOrMYecKuX
pabOTHHUKOB OCYIIECTBIIIETCS HE peXe OJHOTO paza B TpH rona. lloBbimeHue KBanmuduranuu
nearoruyeckoro pabotHuka meHTpa "Touka pocTta" 3acunTBHIBAeTCS MPH HATMYUH JIEHCTBYIOIIETO
(c maThl MPOXOXKJIEHUS MPOILIO He Oosiee 3 JIeT) YIOCTOBEPEHUS O MOBBIIIEHUU KBATU(PHUKALUHU 110
nporpaMMamM, COOTBETCTBYIOIIMM HampaBieHHocTsM Llentpa "Touka pocta", WM NPOXOXKIAECHUH
o0ydeHHss TO TporpamMmaMm (eaepalbHOro oreparopa. Takke YYHTHIBA€TCS HaIWdUe Y
NeIarorMyeckiX pabOTHUKOB YJOCTOBEPEHUI O MOBBIIECHUM KBAJTU(PHUKALKUK MO IporpaMMam M3
@enepanbHOTO peecTpa 00pa30BaTEIbHBIX MHPOTPAaMM  JIOTIOJHHUTENBEHOTO MPO(ECCHOHATHHOTO
o0Opa3oBaHusl.

IIpunoswcenue N 3

K Memoouueckum pexomeHoayuam
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IMEPEYEHBb OBIIIEOBPA3OBATEJIBHBIX
OPTAHU3AILINHI, HA BA3E KOTOPBIX IINIAHUPYETCSI
CO3JIAHUE U ®YHKIIMOHUPOBAHUE [IEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOM N
TEXHOJIOTHYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B _ T'OAY B PAMKAX ®EJIEPAJIBHOI'O
IMPOEKTA "COBPEMEHHASI IITKOJIA"
HALIMOHAJIBHOT'O ITPOEKTA "OBPABOBAHUE" B

(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOM ®EJEPAIINN)

N | HaumeHnoBanue HaumenoBanue Opunnueckuit anpec |YucaeHHoCcTh [MamoKOMIUIEKTHAS
I1/TIMY HUITATIATbHOT0[001IIe00pa30BaTeIbHOM00IIe00pa30BaTeILHOMOO Y JAFO I X CSl (ma/mer,
oOpa3oBaHMs |OpraHu3amuu, Ha 0aze | opraHu3amuH (1o KOJHWYECTBO
KOTOPOH TIJIaHUPYETCA yCTaBy) KJ1aCCOB-
coznanue I{entpa KOMILJIEKTOB)
"Touka pocra"

Ipunooicenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30BAHUS
ECTECTBEHHO-HAYYHOMN U TEXHOJOINYECKOM
HATIPABJIEHHOCTEH "TOYKA POCTA" HA BA3E
<HAUMEHOBAHUME OBIIEOBPA3OBATEJBHON
OPTAHU3ALINN>

1. O01mue moJ10KeHUA

1.1. Lentp oOpa3oBaHUSI €CTECTBEHHO-HAYYHOM M TEXHOJOTWYECKOW HampaBiieHHOCTel "Touka
pocta" Ha 6a3e <HauMEeHOBaHHE 00Ie00pazoBaTEIbLHON opranuzanun> (nanee - LleHTp) co3naH c
LENbI0 Pa3BUTHUS y OOYYAIOIIMXCSl €CTECTBEHHO-HAy4HOH, MaTeMaTH4ecKOoW, MH()OpMallOHHON
IpPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HAIPABICHHOCTEN.




1.2. LlenTp He sBASETCS HOPUAMYECKUM JIUIIOM W ACHUCTBYET ISl IOCTMXKEHHSI YCTABHBIX LIEJICH
<HaWMMEHOBaHHUE 001e00pa30BaTENLHON OpraHu3au> (Jajiee - YUpexKJICeHHE), a TAKKe B IEIIX
BBITIOJIHEHHS 3a/1ad M JOCTHDKCHHS IIOKa3aTeJie W PEe3yJIbTaTOB HAIMOHAJIBHOTO IPOEKTa
"O6pa3oBanue".

1.3. B cBoeit pgestenbHocTu LlenTp pykoBoactByercs DeaepanbHbIM 3aKOHOM Poccuiickoit
Oenepannn or 29.12.2012 N 273-®3 "OO6 obpazoBanuu B Poccuiickoit denepanun”, ,
JpPYTMMH HOPMAaTHBHBIMM JOKymMeHTaMu MunucrepcrBa npocseuieHuss Poccuiickonn denepauuu,
WHBIMU HOPMAaTHBHBIMM NpaBOBbIMH akTaMu Poccuiickoit ®denepanuu, mporpammon pa3BUTHS
<HauMEHOBaHHE O0IIe00Pa30BaTENILHON OpraHU3alMK™>, IUIAaHAMUA pPa0OThI, YTBEPKICHHBIMHU
yupeautenem 1 HactoamuM [lonoxxennem.

1.4. LleHnTp B CBOEH 1€ATEILHOCTH MOAYMHSICTCS PyKOBOAUTEIIO YUpEKACHUS (IUPEKTOPY).

2. lean, 3anaun, pynkuuu nesareabHoctu llenrpa

2.1. OcHOBHOH weNblO JeATenbHOCTH LleHTpa sBIeTCS COBEPUICHCTBOBAHUE YCIOBUH s
NOBBILICHUS] KayecTBa 0Opa30BaHUs, pPAaCIIMPEHHs] BO3MOXKHOCTEM OOyyaroluxcs B OCBOCHHMH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKON HampaBJICHHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO0 00pa30BaHUs €CTECTBEHHO-HAYUYHON U TEXHUYECKOW HANpaBIEHHOCTEH, a TaKxke
JUTSL TPAKTUYECKON OTpabOTKH yueOHOro MaTepuaia mo yuyeOHsiM npeameram "dusnka, "Xumus",
"Buonorus".

2.2. 3agayamu LleHTpa sSBISAIOTCS:

2.2.1. peanu3anus OCHOBHBIX O0OILIEOOpa30OBaTEIbHBIX NPOrpaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKOM HAIIPaBICHHOCTEM, B TOM YHUCIIE B paMKaxX BHEYPOYHOH
NeSITeIbHOCTH 00yUaronXcs;

2.2.2. pa3paboTka ¥ peaau3alys Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00Ie00pa30BaTeIbHBIX
MPOrpaMM €CTeCTBEHHO-HAYYHON M TEXHUYECKOW HANpPaBIEHHOCTEH, a Takke WHBIX Mporpamm, B
TOM YHUCJIC B KaHI/IKy.]'H[pHI)II\/JI EepUoa;

2.2.3. BoBJIeUEHHE 00YYAIOIIMXCS U MEJarOrM4eCKUX paOOTHUKOB B ITPOEKTHYIO JESITEIbHOCTD;

2.2.4. opraHuzanus BHEYyYeOHOH JeATEeIbHOCTM B KaHMKYJSIPHBIA TepHoj, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX OOpa3oBaTeNbHBIX MporpamMMm, B TOM UHCIE JMJs Jlarepew,
OpraHM30BaHHBIX 00Pa30BaTENbHBIMU OpPraHU3AMAMU B KAHUKYJISIPHBIA EPUO/T;

2.2.5. TOBBIIICHUE HpO(I)eCCI/IOHaJ'ILHOl"O MacCcTepCTBa TNEAArOrMUCCKUX pa6OTHI/IKOB L[eHTpa,
PCAIN3YIOMUX OCHOBHBIC U JOIMMOJIHUTCIIBHBIC 061ueo6pa3013aTeanme IporpamMMmal.

2.3. LleHTp anst JOCTUKEHHUSI 1I€JIM U BBITIOJIHEHMS 33]]a4 BIIPABE B3aMMO/IECTBOBATH C:
- pa3IMYHBIME 00pa30BaTEIHbHBIMU OPTAaHU3AIMSIMH B (POpME CETEBOTO B3aUMOICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OpTaHU3aIUsIMHU, Ha 6a3e KOTOPHIX co3/anbl IeHTpHI "Touka pocra";

- c (enepadbHBIM OIMEPATOPOM, OCYLIECTBISIOMMUM (QYHKIUH 10 HHPOPMAIUOHHOMY,
METOJMYECKOMY U OPTaHH3AIMOHHO-TEXHUYECKOMY COTIPOBOXACHUIO MEPOTIPHUATHI IO CO3TaHUIO U
dbyHKIIMOHUpOBaHUIO 1EeHTpoB "Touka pocrta", B TOM UHCIE€ MO BOMPOCAM TMOBBIMICHUS
KBATH(UKAINH TTe1aroTHIeCcKuX pabOTHUKOB;

- 00y4JalmuMHUCS U POIUTENIMU (3aKOHHBIMU TNPEACTABUTENSIMU) OOYyYarolMUXCs, B TOM YHCIE C
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MMPUMCEHCHUEM NUCTAHIIUOHHBIX O6p330BaTeJ'IBHI)IX TEXHOJIOTHH.

3. llopsinoxk ynpasJenust Llenrpom "Touka pocra"

3.1. PyxoBoauTtenbp VYupexaeHUs HU3AA€T JIOKAJbHBIM HOPMATUBHBIA aKT O Ha3HAYCHUU
pykoBoautens Llentpa (Kyparopa, OTBETCTBEHHOIO 3a ()YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O
co3znanuu Llentpa u yrBep:xkaenuu [lonoxenue o nesrenpHoctu LienTpa.

3.2. PykoBomurenem IleHTpa MokeT OBITh Ha3HAUYEH COTPYJAHHK YUPSKICHHS W3 4YHUCIIA
PYKOBOJISIIIMX U MEArOTMYECKUX paOOTHUKOB.

3.3. PykoBoautens LlenTpa 00s3an:
3.3.1. ocylecTBIATh ONEepaTUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. mpencraBisaTh UHTepechl LleHTpa 1Mo JOBEPEeHHOCTH B MYHUIMNAIbHBIX, T'OCYAApCTBEHHBIX
OpraHax peruoHa, OpraHu3alusaX Ui peanu3alnuu 1eneit u 3agad Llentpa;

3.3.3. oruutsiBaThCs nepes; PykoBoautenem YupexxaeHus o pe3yibraTax padotsl LlenTpa;

3.3.4. BBINONHATH HWHBIE OOS3aHHOCTH, IPEIYCMOTPEHHBIE 3aKOHOJATENBCTBOM, YCTaBOM
VYupexieHus1, JOJKHOCTHOM HHCTPYKIHEH U HacTosmuM 1looxxenuem.

3.4. PyxoBoaurens Llentpa Brpase:

3.4.1. ocymiecTBIATh pacCTaHOBKY KaapoB LleHTpa, mpuem Ha paboTy KOTOPBIX OCYIIECTBIISIETCS
[IPUKA30M PYKOBOJIUTENS Y UpEKACHUS;

3.4.2. Mo coriacoBaHuUIO ¢ PYKOBOJUTENEM YUPEKIEHUSI OPTraHU30BBIBATH yUeOHO-BOCITUTATENbHBIH
npouecc B LleHTpe B COOTBETCTBUU € LIEJIAMU U 3aa4aMu LleHTpa 1 OCylIeCTBIATh KOHTPOJIb 3a €r0
peanu3anuei;

3.4.3. ocCywmecTBIATh MOJATOTOBKY OOYYalOLIMXCS K Y4YacTHIO B KOHKypcaX, OJIMMIHNANax,
KOH(EpEeHIMSIX U MHBIX MEPOIPHUATHIX MO MPO(UITI0 HallpaBlieHUH aedarenbHocTH LlenTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJWUTENEM YUPEXKIECHUS OCYIIECTBIATh OPraHU3aLMI0 U
IIPOBEJICHNE MEPOTIPUATHI MO POUII0 HapaBiIeHU nesTenbHocTH LlenTpa;

3.4.5. oCylIeCTBIATh MHBIE TIpaBa, OTHOCSIIMECS K JedaTeqbHOCTH LleHTpa u He mpoTuBOpeyaue
HelsiM W BHUJAAM JESTEIbHOCTH O0pa30BaTelbHONW OpraHW3alii, a TakKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.

IIpunosxcenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJIAIIMH 11O UCTTOJIB30BAHHIO
CTAHJIAPTHOT' O KOMILUIEKTA OBOPYJIOBAHUS
EHTPA "TOYKA POCTA" IIPU PEAJIN3ALINN
IMPOI'PAMM ECTECTBEHHO-HAYYHOM "
TEXHOJIOTMYECKOM HAITPABJIEHHOCTEM



[lepedyeHpr cTaHmapTHOTO KOMILIEKTa 0OOpymoBaHus il ocHameHus llentpoB "Touka pocrta"
c(OpMHPOBAH C YUETOM psijia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMT TpEeeMCTBEHHOCTH cucTeM 00opyaoBaHus. O0opyaoBaHuE Al IPOBEACHUS YYCHUYECKHX
NPAaKTUYECKUX PA0OT sBiIsieTcss OOIIMM JUll YpOBHEH OCHOBHOIO OOLIEro M CpeiHero oOIIero
oOpa3oBanus. B cucreme HarmsgHbBIX CPEACTB OOyUYEHHMS M JEMOHCTPAIMOHHOTO 00O0pYIOBaHHUS
UMeIOTCs 0a30Bble JIEMEHTHI, O0IMe JUIi OCHOBHOI'O OOLIEro M CpeaHero oOIiero o0pa3oBaHMSL.
[ludposast maboparopuss u 0OOpyJOBaHHE OOIIETO0 HA3HAYCHHUS TIO3BOJISIIOT OOECIeYnBaTh
JeSTEeIbHOCTh O0yYaroIMXCsl Kak B OCHOBHOM, Tak W B CTaplled ILIKOJIe, & B COBOKYIHOCTH C
U(POBBIMU JTA0OPATOPUSAMHU 1O (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4YeHMs eCTeCTBEHHO-HAay4HbIX npeaMeToB B 10 - 11 knaccax Ha yriay0JieHHOM ypOBHE.

[TpuHIMIT coYeTaHWsT KIACCUYECKHMX W COBPEMEHHBIX CPEACTB HM3MEPEHHH U  CIOCOOOB
IKCIEPUMEHTAJIBHOTO HCCIICOBaHUs siBICHHHA. B cocTaB 000pynOBaHMS BXOISAT KIACCHYECKHE
CpeICcTBAa HM3MEpeHUs (HalpuMep: JUHAMOMETPBI, CTPEIOYHBIC aMIIEPMETP K BOJBTMETP) H
upoBbie MPUOOPH! (Hampumep: HUGPOBBIE BECHl, CEKyHIOMEp) U AaTdyuku. CoOI0IeHue 3TOro
NPUHIUIIA UMEET 0c000€ 3HAYCHHE ISl YPOBHSI OCHOBHOTO OOIIET0 00pa3oBaHMsI, MOCKOJIBKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO CO CIOcOOaMU HM3MEpeHHs (U3NYECKUX BEJIHYUH, (HopMUpyeTcs
MOHMMAHWUE TPHUHIMIIOB JCHCTBHUS AHAJIOTOBBIX HW3MEPHUTEIBHBIX MPHOOPOB U 00eCredYnBacTCs
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB IIHU(PPOBOIt T1abopaTopHH.

[IpuHUuMN npuopuTeTa YYEHUYECKOTO SKCIEPUMEHTA JJI pealnu3alli CUCTEMHO-AESITEIIbHOCTHOIO
noaxoAa. Peanmuzaiusi CUCTEMHO-IEATEIBHOCTHOTO TOJAX0/1a B OOYYEHHUH E€CTECTBEHHO-HAYyYHBIM
npenMeramM 0OasupyeTcss B IEPBYIO OuYepelb Ha BOBJICUEHHU OOYYAIOIIUXCS B IMPAKTUYECKYIO
NCATCIIBHOCTSD I10 HpOBeIICHI/IIO Ha6JIIOIl€HI/II71 U OIIBITOB. HOBTOMy 3HAYUTCIJIbHAS 4aCThb Ha6JIIOIIeHI/Iﬁ
W ONBITOB, KOTOPbI€ B TPAJAUIIMOHHONM METOAMKE TMpeajaraluch Kak JEeMOHCTpPAIIMOHHBIE,
MIEPEHECEHBI B Pa3ps/l yYSHUIECKHX padoT. CieayeT OTMETHTh, YTO B HACTOSIINEE BPEMs U3yUCHHE
bu3uky, XUMUU M OHOJOTMM B OCHOBHOHM IIKONE M Ha 0a30BOM YpOBHE CTapileil IIKOJIBI
OPUEHTUPYETCA HA OCBOCHHE E€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KOTOPOE HJET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH yualmMxcsl aHaJIu3upOBaTh Pa3HOOOPa3HYI0 €CTECTBEHHO-HAYYHYIO WH(POPMAIUIO U
HUCITIOJIB30BAThH HOJ'IyLIeHHBIe 3HAHUSA OJIs1 O6T)$ICHCHI/I$[ SIBJ'IGHI/II\/'I nu HpOHeCCOB OKPY)KaIOHleFO ana;
MOHUMATh OCOOEHHOCTH WCIOIb30BAaHUS METOJOB E€CTECTBO3HAHMS JUIS TMOJYYSHHS HAyYHBIX
JaHHBIX HpOSIBJ'[SITI) CaMOCTOSTCIBHOCTD CY)KI[GHI/Iﬁ 1 IIOHUMATh pOJ'II) HaYKI/I U TCXHOJIOTHUYCCKUX
WHHOBAIIM B Pa3BUTUU OOINECTBA; OCO3HABATH BAYKHOCTb HAYUYHBIX UCCIEIOBAHUN U HX CBS3b C
HalllUM MaTEepUaJIbHBIM OKPY)XKEHHEM M COCTOSHMEM OKpY’KawIiel cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTb IIPEAIOJAraeT akUeHT Ha METONOJOTMI0 HAyKU U HaIPSAMYIO
CBsI3aHO KaK C O6HII/IM YUCJIOM yquI/ILIeCKI/IX OIIBITOB B Kypcax C€CTCCTBCHHBIX HaYK, TaK H"
HANPaBIEHHOCTHIO WX Ha (OpMHpOBAaHME CAMOCTOSTENBHOCTH JCHCTBHM TIpU TPOBEIACHHUU
HaOJIIOZICHUH, U3MEPEHUHN U UCCIICIOBAHUA.

Vcnonp30BaHrWEe CpEACTB HAMNSIHOCTH W y4yeOHOro oOOpyAoBaHHS B Y4eOHOM TIpoIecce
HaIpaBJIE€HO Ha BBIMOJHEHUS CIEAYIOMMX (PYHKIUNA: oOecrieunBaroT 0o0Jiee TMOJHYI0 W TOYHYIO
uH(popMaIMio 00 M3y4aeMOM SIBICHUU WIH OOBEKTE U TEM CaMBIM CIOCOOCTBYIOT IMOBBIIICHUIO
KadyeCcTBa O6y‘-IeHI/I$I; IOMOraloT B MaKCHMaJILHOU MCpPE Pa3BUThH IMO3HABATCIBHBIC HWHTCPCCHI
yYaIIUXCs; MOBBIMIAIOT YPOBEHb HATTSAHOCTH M JOCTYITHOCTH OOYYEHHs; YBETHYHUBAIOT O0BEM
CaMOCTOSITENIFHOW Pa0OTHI YUAIIUXCSI HA YPOKE U BHEYPOUHOH JIESTETFHOCTH; CO3IAf0T YCIOBHS JUIS
OpTraHHU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U MCCIIEOBATENBCKON AEITeTbHOCTH; JAI0T
BO3MOJKHOCTh JIOCTyITHEE M TJIy0Ke PacKpBITh COACpKaHHWE y4eOHOTO MaTepHuaia, CIOCOOCTBYIOT
(hOPMHUPOBAHUIO Y YUAIIUXCS TOJIOKUTEIBHBIX MOTUBOB O0YYEHHUS.

Baxwneiimeit wacthio ocHamenus lLlentpa "Touka pocra" sBnsercs uugppoBas nabopaTopws,



nepeyeHb JaTYUKOB KOTOPOIl MO3BOJIET MCIOIB30BaTh ATy J1AOOPATOPHUIO MPHU U3yUeHUH (U3HKH,
XUMHUH U Onojioruu. BBejeHne B MIKOJIBHBIA SKCIIEPUMEHT HU(POBBIX JATYUKOB ISl PETHCTPAIH
Pa3IMYHBIX BEITUYMH M BO3MOXKHOCTHU MCIIOJIB30BATh KOMIIBIOTEP (CMApT(OH WM IUIAHLIET) IS
pacueToB U OQGOpPMIICHHS PE3YJIbTAaTOB OIBITOB, IMO3BOJISICT TMEPEHTH HA HOBBIM Ka4eCTBEHHBIN
YPOBEHb MPOBEACHUS HW3MEPEHUM, YNPOCTUB IPOLECC H3MEPEHHM K NOBBICUB HMX TOYHOCTb.
[TosiBiieHre THQPPOBBIX TEXHOJOTHUH B JIA0OPATOPHBIX pabOTax IMOBHINIAET UX AKTYaJIbHOCTh U
MIPUBJIEKATEILHOCTh B COZHAHUM COBPEMEHHOI'O IIKOJIbHUKA, YCUJIMBAET HAIJIAIHOCTh KaK B XOJ€
OTBITOB, TaK U TPU OOpabOTKE pPE3yJdbTAaTOB C HCIOJB30BAHUEM IMPOTPAMMHBIX CpeiacTB. s
9KCIIEPUMEHTOB MO OWOJIOTUHM M XUMHHU 3TO SIBISETCS 3HAYMMBIM TEPEXOJOM OT KAaY€CTBEHHBIX
HaOJIIOJICHUH U OMBITOB K KOJTUYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnons3oBanue 1UpoBOi TabOpaTOpuyl CYIIECTBEHHO HM3MEHSET IMOAXOABI K TPOBEACHHIO H
JEMOHCTPALIMOHHBIX, U YIEHUYECKUX OMBITOB!

Hcmons3oBanne III/I(i)pOBI)IX AAaTYUKOB B KaAUCCTBC HU3MCPUTCIIBHBIX HWHCTPYMCHTOB U3MCHACT
MoAXOAbI K ITIPOBCACHUIO ITPAMbBIX H3MepeHPIfI (l)I/ISI/IquKI/IX BCJIMYHMH.

TpaauIIMOHHO B Ka4yecTBE CPEICTB HM3MEPEHHS HCIOJIB30BAIUCH MPOCTCUIIINE WHCTPYMEHTBI
(pplUaXHBIE BECHl M PA3HOBECHI, MEH3ypKa, JTUHAMOMETpP, TEPMOMETP) M CTPEIIOYHBIC MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnonp3oBanne nu(pOBBIX TATYMKOB IO3BOJISIET HA COBEPIICHHO IPYrOM KaueCTBEHHOM YpPOBHE
[POU3BOAUTh M3MEPEHUSA BPEMEHH, pPACCTOSHHUSA, HMMETb BO3MOXKHOCTb PErUCTPUPOBATH U
Ha0JI10/1aTh U3MEHEHUE BO BPEMEHH TAKUX BEJIMYMH KaK TEMIIEpaTypa, dJEKTPUUECKOE HANPsKEHHE,
cuja TOKa U T.J.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIpUMEDP, Ha YPOKax (I)I/IBI/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTD
MIHOBCHHYIO CKOPOCTH TCJia, ABMIXXYLICIOCA HCEPABHOMCPHO, HaGHIOIIaTI) B AWHAMMUKE IIpOLecC
BHCKTpOMaFHHTHOﬁ WHAYKIOHUHU, BOSBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TEMIICPATYPhI C TCUCHUEM BPEMCHHU B IMTPOLECCE YCTAHOBIICHUS TCIIJIOBOTO PABHOBECHA U

T. 1.

Ha YpOoKax OUOJIOTUH TIOSABISAETCS BO3MOXKHOCTh MOJIYYUTh KOJUYCCTBCHHBLIC JaHHBIC IIpU
IMMPOBCACHNU OIIBITOB, HAIIPUMCP: IIPU ONPCACICHUN q)aKTOpOB, BJIMAOINHUX HAa CKOPOCTH IpoHecca
q)OTOCI/IHTC?;a, opu HMU3Y4YCHHUU JbIXaHUA KOpHeﬁ U JIMCTHBEB, IIpU HUCCICAOBAHHUUN yCHOBI/Iﬁ
npopacTtaHusgd CEMsH U T.O.

Ha ypokax XuMHHM Ha KOJIMYECTBEHHBIH YPOBEHb MEPEXOIAT MpaKTHUECKUE paboThl MO H3YUYEHUIO
Ipolrecca JIEKTPOIN3a, UCCIEA0BAHNE dK30TEPMUYECKUX U SHIOTEPMHUUYECKUX PEAKIUH, TEMI0BOTO
spdexta ropeHuss TormBa U T.J. C UCHONB30BAHHMEM TPAAUIIMOHHBIX "aHAJOrOBBIX" CpEACTB
NOJOOHbIE U3MEPEHMsI BBINOJIHUTH HEBO3MOXKHO. OpHako, MNpu nepexoae Ha LU(PPOBYIO
7a00paTopui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAyCMOTPETh JOMOIHUTEIBHOE
Bpems A 00ydeHHsl paboTe ¢ JaT4uKamH, BKJIIOYas COOPKY SKCIEPUMEHTaIbHOW YCTAaHOBKH C
JaTYMKAMHU, CHATHE ITIOKA3aHUHU C DKpaHa KOMIIBIOTEPA, ONPEIEICHUE TIOTPEIIHOCTEN U3MEPEHU.

s paGoThl ¢ HUPPOBBIMH JaTUMKAMH HCIIOJIb3YETCSl CIEMaIbHOE MPOrpaMMHOE obOecrieueHue,
YCTaHOBJIEHHOE Ha KomribtoTep. [lJis KOMMYHUKaIuM HUQPOBBIX NATUYUKOB, 3alUCH U XPaHEHHS
uH(pOpMalnK, MOTYYEHHON C UX MOMOIIBI0, IIU(ppOBas J1adopaTOPUs UCIOIb3YETCSI B KOMIUIEKTE C
HOYTOYKOM C HEOOXOMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (DOPMBI PErucTpalliy MOJYYEHHBIX 3HAYEHWH M TOCTPOCHHUs
rpagukoB H3MEHSET TOAXOAbl K OQOopMIIeHHIO JabOpaTOPHBIX W MPaKTUYECKHX paldoT
00y4JaroIuMucs.



JlaHHBIe, NTOJTyYEHHBbIE IIPU MOMOLIH IU(PPOBBIX 1aTYNKOB, BHOCATCS B AJICKTPOHHbIE TaOIMIIbI, YTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCUMOCTEH MCCIIEAyeMBbIX BEIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBAHMHU 3THX I'paUKOB J€JaTh BBIBOJBI O XapaKTepe 3aBUCUMOCTH BEJIMYMH OT BPEMEHU WU
Opyrux mapamerpoB. Ha  yrioyOnmeHHOM — ypoBHE —1enecooOpa3sHo  00ydaTh  IPOBOJIUTH
anMnpOKCUMALIMIO BBIOPAHHBIX TOUEK UTOIOBOW IpauecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3UPOBATh PYTHHHBIC MPOICIYPHI 3arlOJHEHHUS
Ta0JIMII, BBIMOJHCHUE OJIHOTHITHBIX pacueToB, MOCTpoeHHs rpadukoB. lludposas dorokamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO OSKCIEPUMEHTAIBHYIO YCTAHOBKY U HPUKPEIHTH
dororpaduo B 3NEKTPOHHBINH OT4eT. Takum 00pazoM, OCYIIECTBISCTCS Mepexoa K o(GopMIICHHUIO
AJIEKTPOHHOTO OTYETa O MPOJICITAHHOM YKCIEPUMEHTE, IIPOCKTHOM WIIA UCCIIEIOBATEIbCKON padoTe.

B03MOXHOCTB MCTIONB30BaHMS BHICOHAOIIOICHUS 32 IPOIIECCOM BBIMIOJIHEHUS MPAKTHYECKUX padoT
00y4aroIyUMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PaloT.

OJEeKTPOHHBIH OTYET O MPOAETAHHOM NPAKTUYECKOH paboTe MOXKET COINpPOBOXKIAThCA
NpUKpEIUIeHHON  (oTorpadueil, KOoTopas TO3BOJISIET OICHUBATH IPABHIBHOCTH COOpaHHOU
9KCHEPUMEHTAJIbHON YCTaHOBKM, 0Oojee IOJIHO OHpelensiTh IMOJIHOTY W  HPaBUIBHOCTD
IIPOJEIIAHHOTO UCCIIEJOBAHMS, aHAIN3UPOBATh JIOCTOBEPHOCTh IIPEACTABICHHBIX
JKCIIEPUMEHTAIBHBIX JaHHBIX. [Ipy OJHOBpPEMEHHOM  BBINOJHEHMM pPa3HbIMM  IpyNIamMu
00yJaroIMXCcs Pa3HBIX HCCIENOBATEIBCKUX paboT IenecooOpa3sHO HMCHOIb30BaTh BUAEO3ANUCH
BCero xoja pabor. B 3ToM ciyuyae oLEHHMBATbCA MOTYT HE TOJIBKO IPEAMETHBbIE Pe3yJIbTaThl,
CBSI3aHHBIE C MPOBEJICHUEM KOHKPETHOTO dKCIIEPUMEHTA, HO U KOMMYHHMKAaTUBHBIC U PETYJSITUBHBIC
NeMcTBUA: IUIaHUpPOBaHUE pPaOOThI, OTCIEXKHMBAHHE XoJa palbOThl, KOPPEKUMs IUIaHa pPaboOTHI,
KOMMYHHKAIFsI B COBMECTHOW AEATENBHOCTH, HATHYUE (WM OTCYTCTBUE) KOH(IUKTOB U CIIOCOOBI
UX pELICHUS.

Hcnonb3zoBanue nudpoBbIx 1a00paTOpUil CyIMIECTBEHHO PACHIUPSIET CIIEKTP BO3MOXKHBIX OIBITOB H
UCCIIETOBaHHM, 0COOEHHO 3TO KacaeTcsl M3yueHUs: OMOJIOTHH U XHUMHUH.

Pacimpenue crexkrpa BO3MOXHOCTEH MOXKHO IPOMWJUIIOCTPUPOBATH HA NPUMEPE HU3YYEHHUS
AIIEKTPOMAarHUTHOW MHIYKIUU B Kypce ¢u3uku. [Ipym MCHOIB30BaHUM CTPEIOYHOTO aMIiepMeTpa
TPaJUIIMOHHO HAOMIONAIOT JUIIb ()AaKT BO3HUKHOBEHMSI WHAYKIMOHHOTO TOKAa B IPOBOJHHUKE U
M3MEHEHHUE €ro HaIlpaBJIEHUs NMPU U3MEHEHUU CKOPOCTH BHECEHMs] MarHuTa WM €ro MOJSPHOCTH.
Hcnonb3oBaHue IUQPPOBOro JaTuyuKa IO3BOJSAET MNONY4YUTh ocuuiuiorpammy OJIC uHAYKIMH,
BO3HUKAIOIIEH B KaTylIKe, [IPH MPOJIETe Yepe3 Hee MarHuTa. JTO MO3BOJISET CPAaBHUBATH 3HAUECHUS
MakcuMainbHbIX OJIC mpu mposere yepe3 KaTylIKy MarHUTa C pa3HbIMHM CKOPOCTSIMH U C Pa3HOU
HOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJTy4YE€HHOU 3aBUCHMOCTH, KOHCTPYUPOBAaTh
DKCIEPUMEHTAJIbHBIE 3aJa4l 110 U3YUYEHHIO 3JIEKTPOMAarHUTHON MHAYKIIHH.

[udposas mnabopaTopus MO3BOJISET OPraHU30BaTh MPOCKTHYIO M y4eOHO-HCCIIEI0BATEIHCKYIO
JeSITeIbHOCTh LIKOJBHUKOB KaK B paMKaX ypOKOB, TaK M BO BHEYPOUHOI nesTenbHoCcTH. Hammuue
pa3sHOOOpa3HBIX IUQPPOBBIX JATYMKOB JAaE€T BO3MOXKHOCTH TIPOBOIHMTH CaMble pPa3HOOOpa3HbIC
UCCIICIOBaHMs, ONMUPAsCh HAa MHTEpechl oOyuaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
WCCIIC/IOBAaHHUST  HKOJIOTUYECKOW HANpaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHHUS
OKpY’KaloIIeH cpelibl, U3YYEHUIO 3KOJIOTMYECKOT0 COCTOSIHUS MOMEIIEHHUH IIKOJIbI, IOYBHI, BO3/1yXa
B HAaceJEHHOM IyHKTe U T.J. MccnenoBarenbckue paboThl ¢ HCIOIb30BaHUEM LU(POBBIX JaTUUKOB
nenecooOpasHo mpeytararh ywammmes 10 - 11 kmaccoB B pamkax o00s3aTelnbHOM Ui HUX
MIPOEKTHOHN JIeATEIIEHOCTH. BBITOTHEHNE TaKUX MPOEKTOB SIBISICTCS OCHOBAHHWEM JUI OIICHKH HE
TOJILKO YPOBHS C(POPMUPOBAHHOCTH MPEIMETHBIX PE3YJIbTaTOB, HO UTOrOBOW OLIEHKU JAOCTHXKEHHS
METaNpeIMETHBIX Pe3yJIbTaTOB OOyUYeHHs: KOMMYHHKATHBHBIX (KOTOpPBHIE OIICHHBAIOTCS KaK B



npouecce NpoBeleHHs padoThl, TaK M B IMPOLIECCE 3allUThl MPOEKTa WIM HCCIEAOBAaHUA) U
PETYJIATUBHBIX (KOTOPBIE OLIECHUBAIOTCS B IPOLIECCE BBINOJIHEHMS IPOEKTA).

OcHamienue s u3y4eHust GU3UKU MPEICTaBICHO B BUAEC 00OPYIOBAHHS ISl IEMOHCTPAIIMOHHBIX
OIBITOB U 00OPYAOBaHUs JIsl TaOOPATOPHBIX PadOT U YIYCHUYECKHUX OIBITOB, BKIIFOYAs OOIIYIO IS
€CTeCTBEHHO-HAYYHOT0 IUKJIAa IU(PPOBYIO JTa0OPaTOPUIO, a TaKkKe IH(PPOBYIO JIAOOPATOPUIO IO
¢bu3uke (KaK JOMOTHUTEIBHBINA AIEMEHT JJIs yTiyOJeHHOTO N3yUYeHUsT (DU3UKH).

JleMoHCTpalMOHHOE 00OpYZOBaHUE O0ECIeYNBAET BO3MOXHOCTh HAONIONEHUS OOJIBIIMHCTBA
M3y4YaeMbIX SIBJICHHM, MPOIECCOB M 3aKOHOB. OTO BO3MOXKHO MpPH ONTUMAJIbHOM COYETaHHUU
AHAJIOTOBBIX M LU(POBBIX CpeNCTB HaAOIIOACHUWS, aHamu3a W3MepuTenbHOM uHopmaruu. Tak,
HanpuMep, Uit Kypca (GU3UKU OCHOBHOM IIKOJIbI €CTh BO3MOXKHOCTH IEMOHCTPAIMH KJIACCUYECKUX
ACMOHCTPAIMOHHBIX 3KCICPUMCHTOB: MaJCHUC TCI B pr6K€ HBIOTOHa, ACMOHCTpaluAa IIGfICTBHSI
atMoc(epHoro naBineHus, 3akoHa [lackans, wu3MeHeHUsT oO0beMa Tel TMpU HArpeBaHHUH
(OXJMaXIeHUU), TPUTHKEHUS MOJIeKYyNl W T.J. HabGop 1o aiekTpocTtatuke [TaeT BO3MOXXHOCTH
JEMOHCTpAllMKM  DJEKTPU3AIMM Tell, 3aKOHA COXpaHEeHWs 3apsijia, JHHUA HaMNpsSHKEHHOCTH
ANEKTPUYECKOTO TIOJIE M T.J. M MOXET HCIOJB30BaThCs KaK &8 Kjacce NpH H3YYCHHUH
3JIEKTPOMArHUTHBIX SIBJICHUH, Tak U B 10 Ki1acce mpu U3yYeHUH SJEKTPOCTATHKHY.

[lpn mnpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JOJDKHBI COONIOAAThCA TpPeOOBaHUS K HX
HarjiIsaigJHOCTHU (SICHaSI U IIOHATHAaA IIOCTaHOBKa OHI)ITa), BUIUMOCTH IJI BCCX ydaIIMXCs Kilacca (HpI/I
HAJIMYUKM MEJKHX JIeTaJled HCIIONB3YeTCs WX YBEIMYEHHOE HW300pakeHHE IpH IMOMOILIH BeO-
KaMepr), SMOIMOHAJIBHOCTHU H, IIO BO3MOXHOCTH, 3aHUMATCIbHOCTHU (IIGMOHCTpaIII/IOHHI)If/i OIIBIT
JIOJDKEH BBI3bIBaTh HMHTEPEC YYalIUXCs, CO3/1aBaTh MOTHBAIlMIO K H3YYCHHIO TIIpEIMETa) |
yOeauTenpbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLT HAIPaBIICH).

Opnako peanusanus AEATEILHOCTHOTO TNOAXOAa B OO0yueHUU (U3HMKE MEPEeHOCUT AaKIEHT C
JEMOHCTPAIlMOHHOTO JKCIEpUMEHTa Ha ydeHuuyeckuidl. Hampumep, mo MexaHuke HCCiIeOBaHHE
KMHEMAaTH4YEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTENbHbBIX JBIKEHUN MEPEHECEHO B
YUYEHUYECKUH HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obOopynoBanus. llpu wn3zyueHun
ANIEKTPOAMHAMUKHU J1abopaTopHOe O00OpYyJIOBAaHHE IIO3BOJIAET HCCIEA0BaTh HE TOJBKO 3aKOHBI
MOCTOSSHHOTO TOKAa, HO C HCIOJb30BAaHUEM KOMIBIOTEPHOTO ocuuiuiorpada IMo3BOJISIET
npoHalII0/1aTh U UCCIEeI0BaTh 3JIEKTPUUECKUE LEMH MEePEMEHHOro TOKa, OJOK JHO0JI0B MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHBIE XapaKTEPUCTUKU Auoja. llpu u3yueHum ontuku sabopaTopHOE
000py/I0OBaHHE MO3BOJSET HM3YYUTh 3aKOHBI T'€OMETPUUYECKOW ONTHKH (TIpeloMJIeHHE CBeTa B
MONYUWJIUHAPE W TOJyYeHHE HW300paKEeHHs B JIMH3aX) M MPOHAOIIONATh OCHOBHBIC SIBIICHUS
BOJIHOBOM onTuku (uHTepdepeHIus ¢ ToJsSpu3alus), HUccienoBarb Audpakinio cBeTa
(mndpakunoOHHAS PEIIETKA).

B cooTrBercTBUM ¢ TIpeAMETHBIMU pe3yibTaTamMu oO0ydeHus (Qusnke oO0opyAOBaHHE IS
YYEHUYECKUX OTBITOB 00ECIeUnBaeT MPOBEACHHE CICAYIOIINUX TUIIOB paboT, CrpyNIHPOBAHHBIX IO
BHJIaM JESTEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKON MPUHAJIEAKHOCTH:

1. [IpoBeneHre MPSAMBIX U3MEPEHUH (PU3NUSCKUX BEIUYHMH (M3MEPEHHUE MACChl, 00beMa KUIKOCTH,
TEeMITEPaTypbl KUIKOCTH, CHJIbI, CHJIBI TOKA, HANPSDKEHHS) C HCIOJIb30BAHUEM aHAJIOTOBBIX H
U(PPOBBIX TPHOOPOB.

2. IIpoBepka 3aJaHHBIX MPEINOIOKEHUN (IpsAMbIe U3MEPEeHUsT GU3NYECKUX BEIMYMH U CpaBHEHHE
3aJJaHHBIX COOTHOILIEHWM MeXIy HuMHK). Hampumep: mpoBepka ycClOBUN IJIaBaHUS Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MAapalIeNIbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..



3. Pacuer mo noslyd4eHHbIM pe3yJbTaTaM MPsSMBIX M3MEPEHMH 3aBUCHMMOIO OT HHMX Mapamerpa (B
OCHOBHOI1 1IKOJ€E) U KocBeHHblE u3MepeHus (B 10 - 11 kitaccax). Hanpumep: yckopeHnue Tena npu
PaBHOYCKOPEHHOM  JIBUXKEHHUH, YCKOpPEHHE CBOOOJHOIO IMaJeHHs, IKECTKOCTb IPYKHHBI,
KO3 PHUIMEHT TPEHUS CKOIBKEHUS, MEXaHWYeCcKast padoTa 1 MOITHOCTh H T.JI.

4. HaOmioneHue SBICHUH W MOCTAHOBKA OIBITOB (Ha KAYeCTBEHHOM YPOBHE) MO OOHApY>KEHHIO
(GakTOpOoB, BIMAIOLIMX Ha MPOTEKaHHWE [JaHHbIX sBIeHuUH. Hampumep: mnpsmonuHeiiHoe
pacnpocTpaHEeHUE CBETa, JUCIEPCHsI CBETAa; U3yUCHHUE CBOMCTB N300paXKEHUs B IIJIOCKOM 3€pKalie U
T.IL.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETMYMHBI OT APYrol C MpPEeACTaBICHUEM
pe3yabTaToOB B BUAE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IyTH
PaBHOMCPHO ABWIKYIICTOCA TCJIa OT BPCMCHU ABWIKCHUA TCJIa; CUJIBI TPCHHUA CKOJILKCHHA OT CHUJIbI
HOPMAaJIHOT'O JaBJICHUs], KaueCcTBa 0OpaOOTKHU MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJIBI TPEHUS OT
miomaan COIPHUKOCHOBCHUSA TCJI; CHUIIbBI YIIPYTOCTU OT YIAJIMHCHHUA IIPYKUHBI, BI)ITaJIKI/IBaIOHIE':ﬁ
CHJIBI OT 00beMa NOIrpPYKEHHOM 4acTh Tela M OT IJIOTHOCTU KHUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH T€J1a, OT INIyOUHBI, HA KOTOPYIO IIOIPYKEHO TEJIO U T. 1.

JlaGopaTopHoe o00opyAOBaHHE O00ECIEUUBACT CAMOCTOSITCIIbHBIA YUYEHUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3inuHble POopMbl: (PPOHTANBHBIN SKCIEpUMEHT ((PPOHTANBHBIE OMBITHI U
nabopartopHbie PabOTHI), padOTHl MPAKTHKYMa, y4eOHO-HCCICIOBATEIILCKHE PA0OTHI U MPOSKTHI
JKCIIEPUMEHTANLHOTO Xapaktepa. [Ipm 3TOM HOPMATHBHO-00s3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHUs] (u3uku (0a30BbIM WM yrayOJeHHbI) M 00pa30BaTEIbHOM IPOrpaMMbI
(OCHOBHasI WJIM CpenHsAS IIKOJA) SBISETCS (POHTANbHBIN JSKCIEpUMEHT. MIMEHHO mocpeacTBOM
(pPOHTATBHOTO SKCIIEPUMEHTa JOCTHTAIOTCS TPEIMETHBIE pPe3yJIbTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a yJalldMHUCs OCBaMBAIOTCS CIIOCOOBI JEHCTBHI, COOTBETCTBYIOUINE YKA3aHHBIM BBIIIIE
IATH TUIaM padoT. JIabopaTOpHBIA MPAKTUKYM IIEJIeCO00pa3eH TONBKO MPHU yriayOJICHHOM YPOBHE
U3y4YeHUs MpeIMEeTa.

OnTuManbHbIM ISl JTOCTHMIKEHUS 1ieJieil npoBeneHuss (POHTAIbHOIO SKCIEPUMEHTA SIBISETCS
npejcTaBieHne J1abopaTOpHOro 00Opy/IOBaHUS U MAaTEpUAIOB B BUAE TEMaTHMYECKHX KOMIUIEKTOB
[0 MEXaHWKEe, MOJIEKYJISIpHOU (PU3MKe, dJIEKTPUUECTBY U onTHKe. Vcrnonbp3oBaHue TeMaTHYeCKUX
KOMILJIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BaXKHEHMIIEr0 yMEHUs, KaKk MoJ00p yJaluMHcs
000pyZIOBaHHS B COOTBETCTBUM C II€JIbI0 HCCIENOBAaHUS U3 W30BITOYHOM HOMEHKJIATYpPHI
NPEJI0KEHHOTO KOMITJIEKTa; MO3BOJISIET MIPOBOIUTH SKCIEPUMEHTAIbHYIO paboTy Ha JIr000M 3Tare
YpOKa; YMEHbIIAeT TPYAOBbIE 3aTpaThl YUHUTENs MpPU IMOATOTOBKE K YypOKaM, IOCKOJIbKY He
TpeOyeTcs IepeKOMIOHOBKA 000PYA0BaHUs B COOTBETCTBUU C 3a/ladaMi KOHKPETHOTO YPOKa.

HpI/I IJIAaHUPOBAHUHN TTPAKTHYCCKUX pa60T BA’)KHO HMMCTb B BUAY, UTO NPCAMCETHLIC PC3YyJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOIryT OBITH OCBOEHBI TOJIBKO IIpru OINTHUMAJIBHOM COUYCTAHHUUN
KpaTKOBPEMCHHBIX (I)pOHTa.HBHBIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paTOpHLIX pa60T.

Baxxnoe 3HaueHue umeer TOT (akT, YTO B COCTaB (PPOHTAIBLHOTO O0OPYIOBAaHUS HapsALy C
AQHAJIOTOBBIMM BXOJAT M LU(POBBIE cpeacTBa H3MepeHUs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyHJOMEp C JaT4YMKaMH, JJIEKTPOHHBbIE BEChl MU JAaTYMKU HUPpoBoil maboparopuu. Takum
00pa3oM, Ipu NMPOBEJCHUU (PPOHTAIILHOTO IKCIIEPUMEHTAa B OCHOBHOM IIKOJIE YYEHUKH 3HAKOMSITCS
C DJIEKTPOHHBIMH CTIOCO0aMH U3MEPEHUN U BBIYUCIICHUH.

bnokx oOopynoBanusi i ydeHHYecKMX paboT mo ¢uszuke cPopMupoBaH Ha Oaze MepedHs
o0OpyoBaHUsl JUIs TPOBEJEHHMS OCHOBHOTO TOCYIApCTBEHHOIO JK3aMeHa Mo  (usuke.
Ucnonp3oBanne mnpubOpoB W O0OpyOOBaHUS C E€AWHBIMH IS BCEX  OOYyYalomIUXCs
XapaKTepUCTUKaMU IO3BOJISIET CTaHAAPTHU3UPOBATH MPOLEAYPbI BHITOJHEHHUS KCIEPUMEHTAIbHBIX



3aJJaHUi Ha dK3aMEHE U 00ECHeUNTh HAJEKHYIO OLEHKY Pe3yJbTaTOB Ha OCHOBAHUM IKCIEPTHOMN
NPOBEPKH OTBETOB oOOydaromuxcs. I[Ipm 3TOM oOcCHOBaHMEM JJsi BBIBOJA O MPABHIBHOCTH
IIPOBEJCHUS JAHHOTO OIbITa SBJIAIOTCS PEe3yJbTAThl, IOIYYCHHBIE YYAIlUMUCA IOCPEICTBOM
NPSMBIX U3MEPEHHH 3aJaHHBIX (PU3NUECKUX BEITHMUUH.

HaGop s mpoBeaeHuss OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa OO0ecreuMBaeT pazpaboTKy
HECKOJIbKUX OJHOTHUITHBIX 3a/IaHUi MPH WCIIOJIh30BaHUU OJMHAKOBOIO OOOPYAOBAaHUS C Pa3HBIMU
XapaKTepUCTHKaMH. DTOT MOJXO/ LEJIeCO00pa3HO UCIOIb30BaTh U MPH NPOBEICHUH (QPOHTAIBHBIX
OIBITOB U JabopaTopHBIX paboT. Hampumep, nmpu nmpoBeIeHUN UCCICIOBAHHUS 3aBUCHMOCTU CHJIBI
TOKa OT HANpsDKEHUS MOXKHO BBIJCIUTH B KJIacce€ TPYMIBI, KOTOpbIE OYIyT NMPOBOAWUTH TAaHHOE
UCCIICIOBAaHHE, UCTIONB3Ysl PE3UCTOPHI C Pa3HbIM CONPOTHUBIICHHUEM, U JIaMIO4Ky. [1o pe3ynbraTam
MOYKHO CPaBHUTH MOJYYECHHBIE 3aBHCUMOCTH, OOCYAWUTh TPAaHMIIbI BBIOJHEHHUs 3akoHa Oma Juis
y4YacTKa eI , ONPEACIUTh COTPOTHBIICHUS PE3UCTOPOB.

CrnemgyeT OTMETHUTH, YTO TIPH TPOBEACHHH (PPOHTAIBHBIX ONBITOB W J1a0OpaTOpHBIX paboT B
OCHOBHOII 11KOJIE TpeOyeTcs 3aMuch pe3yabTaTOB BCEX MPSIMBIX U3MEPEHUN C y4eTOM aOCOIIOTHOM
MOTPEITHOCTH. 3/1€Ch TpPH  HCIOJB30BAHMHM  TPAAUIIMOHHOTO  000pyIoBaHus (MEH3YPOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEITHOCTH I[EJIECO00Pa3HO CBS3BIBATH C IIEHOW JIeTIeHUs Mprbopa, a mpu rnepexoae K nudpoBsM
UHCTpyMeHTaM (UudpoBbIe BEChl U JATUYMKH) Y4UTh pabOTaTh ¢ OMHCAHMSIMH 3TUX MPUOOPOB,
BBIJICTISIL JJaHHBIE 00 aOCONFOTHOW IMOTPEIIHOCTH, JIMOO TpejyiaraTh 3HAYCHHWE IOTPEITHOCTH B
TEKCTE 3aJaHuil.

[Ipu mpoBeneHUU WHCCIEAOBAHUS 3aBHUCUMOCTEH OJHON (U3NYECKOM BEIMYMHBI OT JIPYroi
y4anecs: TOJKHBI OCBOUTH TIOCTPOSHUE TPaPUKOB ¢ yKa3aHWEM aOCOJFOTHBIX MOTPEIIHOCTEH, a
IIpU MPOBEACHUU PabOT Ha MPOBEPKY MPEIANOIOKEHHH - YMETh CPaBHUBATh 3HAYCHHUSI ABYX IPSIMbIX
U3MEPEHHN C y4eTOM aOCOJIIOTHOM MOTPENTHOCTH (HAmpuMep, IMyTEeM CpPaBHEHHS WHTEPBAJIOB
MOJIyYEHHBIX 3HAUY€HUM Ha uuciaoBoil ocu). IIpoBeneHune u3MepeHud W UCCIENOBAHMI B Kypce
¢umzuku 10 - 11 kiaccoB JOMONHSAIOTCS MCIOJIB30BAHUEM OTHOCHUTEIBHBIX IOTPEIIHOCTEH,
yyamuecs JAO0JDKHBl HAYYUThCA PAaCCUUTHIBATh OTHOCHTENIBHBIE MOTPEUIHOCTH B MPOCTEHIINX
CITy4asix MPSIMbIX U3MEPEHHUI U CPAaBHUBATh TOUHOCTH PA3IMYHBIX H3MEPEHUH.

OO0paiaeM BHHMAaHHE, YTO OILIEHHMBaHHE J1a0OPaTOPHBIX pabOT JOKHO 0a3upoBaThCs, Kak U B
KpUTEpUAX OICHUBAHMUS OJKcHepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha npaBUIBHOCTU
odopmieHus otdera o paboTe, a Ha MPAaBUIBHOCTU JIEHCTBUI MO cOOpPY YCTaHOBKHU, MPOBEIECHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN IPUOOPOB.

OcHaienue uist U3ydeHus: OMOJIOTUN MPEACTABIEHO KOMIUIEKTaMU JE€MOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparToB, repdapueB W KOJUIEKLMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke LuppoBOn
naboparopueit A MPOBeIEHUS MpakTUUecKux padot. Kpome Toro, npu n3y4eHuu OMOJIOTUU MOXKET
UCMONb30BaTh IH(ppoBas maboparopuss 1O OHONOTUU (KAK JOMOJHUTEIbHBIH 3JIEMEHT JUIs
yTIIyOJIGHHOTO U3yUYeHHUS Kypca).

B y4eOHOM mporecce ydwamuecs IODKHBI MOJTYYUTh BO3MOXKHOCTH YYBCTBEHHOI'O BOCHIPHUSTHS
U3y4aeMbIX sIBIEHUH 1 00beKTOB. OIHAKO M3ydyaeMble SBICHUS U OOBEKTHI HE BCErJa MOTYT OBITh
HEMOCPEACTBEHHO BOCIPOM3BEIECHBl WM IOKa3aHbl B yduyeOHOM momelieHuu. B sTtom ciydae
y4eOHOe 000pyZOBaHUE aeT BO3MOXKHOCTb MX BOCIPOM3BECTH OMNOCPEOBAHO, YEpPE3 KOJIEKIIHIO,
repOapHbIi TUCT, MUKpOMpenapaT, MoJiellb, BUI€O(PparMeHT U T.1I.

Bnaxunsie npenaparbl MPEACTABIISAOT coboif HAaTypaJIbHbIC 06’BCKTBI, CMOHTHUPOBAHHBIC Ha
CTCKJITHHOM TJIaCTUHKE M ONMyIICHHBIC B CTCKJITHHBIN OUIMHAP C KOHCGpBHPYIOH_[efI KHUAKOCTHIO,
100 MMPEACTAaBJIICHHBIC B IIJIACTUKCE. 3I[eCL npeayIaratoTCa TOTAJIBHBIC IIPCIIApAaThl, MMO3BOJIAIONINUC



M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero yactu, (Hanpumep: "Kopenb 6000BOro pacteHus ¢
kiayOenpkamu", '"l'agioka"); aHaTOMUYECKHE Mpenaparthl, MNpeJHa3HAYCHHbIE IS HW3yYCHHS
BHYTPEHHEr0 CTPOEHHUS OpraHM3Ma WJIM ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
msrymkn”, "BHyTpeHHee cTpoeHue NTHibl'"); OMOJI0rHYecKre npenapaTsl, Jarolire MpeicTaBlIeHue
0 CTamusx pa3BuUTHs opraHusma (Hampumep: "Pa3Butue xoctucroit peiObl", "Pa3zButHe Kypuibr").
Bnaxxnble npenapaTsl UCHOJB3YIOTCS KAaK pa3/laTOYHBIM MaTrepual B IIPOLECCE AEMOHCTpPALMU IIPU
M3YYeHHH HOBOIO MaTepuaja WIM B [POLECCE BBINOJHEHUA MPAKTUYECKUX 3aJaHHil,
pa3pabOTaHHBIX HA UX OCHOBE.

['epOapun - coOpaHue MpPEeCcCOBAHHBIX, 3aCYIIEHHBIX PACTCHUN WIIM UX YacTei MOMOTaloT M3ydaTb
pacTeHHe B KaOMHETE M y3HaBaTh €ro B MPHUpOJE, a repOapu3amms - HauOoJee MPOCTOH CIocoo
COXpaHEHHs PACTCHHH M WX YacTeil B TeUEHHE JJIUTEIBHOIO BpeMEeHH. B mepeuHe mpeiaraercs
cucreMatuueckuii repoapuii (Hampumep, "OCHOBHBIC TpYIIBI pacTeHHi") U repbapuii 1Mo oOmei
Ouonoruu (KOTOPBIA TO3BOJIIET MPOMIUIIOCTPUPOBATH HM3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHCTEMAaTHYECKHE KATErOPUH U BUI000pa30BaHKe, TUBEPIeHIIMS U KOHBEPTCHIIUS, TOMOJIOTUYHBIC U
AQHAJIOTUYHBIC OPTaHbl, PyAUMEHTapHbIE OpraHbl, apoMoph 03, uanoananTanus (GeHOTUI U TeHOTHII,
NOJUIUIOUIVSI, OTHAJICHHAss THOpUIM3alMs, B3aUMOJCHCTBUE pAcTeHUH ¢ aOMOTUYECKUMU
dakTopamMu cpebl, B3aMMOJEHCTBHE pacTeHHil ¢ OmormyeckuMm (axkropamu cpexbl). ['epObapHbIit
MaTepHrall UCIOIb3YIOT KaK pa3JaTOYHbIH MaTephal Ui JEeMOHCTPALMU U3y4aeMbIX OOBEKTOB, JUIs
BBITTOJIHEHUS] MTPAKTUYECKUX 3aaHUi TpU 3aKPEIUICHUH MaTepualia WM JHArHOCTHKH y4eOHBIX
pe3yJIbTaTOB.

Taxke TpeACTaBICHbl KOJJIEKIUM - HAOOphl TPEAMETOB WJIM BEUIECTB, IMOAOOpPAHHBIX IO
onpeneneHHbIM Mnpu3HakaM. OOBEKTaMM HMX MOTYT OBbIThb pacHpaBiCHHbIE M 3aCylLICHHbIE
HacCEKOMbIE, PaKoOOpa3Hble, PAaKOBUHBI MOJUIIOCKOB, OT/EIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJIJIEKIMSIX COYETAIOT HaTypajbHbIE OOBEKTHI C UX U300paXKEHUEM B BUJEC PUCYHKOB WU MYJISDKEH
- nmutanmid. [IpemioxkeHHpie B nepedyHe Mop(oIornyeckre KOJUIEKIUU AAI0T IMPEICTaBICHHE O
BHEIIHEM CTPOCHHWU OpPraHOB MM HUX YacTeW, IMO3BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U 4epThl pa3nuuus (Hampumep: "[IpeacraBurenn oTpsI0B HaCEKOMBIX"
U JIp.); 00111€01O0I0rnYeCKe KOJIEKIIMH MTO3BOJISAIOT BBISCHATH B3aUMOCBS3H B OPraHUYECKOM MUPE,
paccMmaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOIOTHYECKUE 3aKOHOMEPHOCTH
(manmpumep: "IIpuMepsl 3aUTHBIX MpUcniocobaeHnit y HacekoMblx'"). Komnekuuu, kak u repdapuu,
UCIONIB3YIOT KakK pa3/laTOYHbBIM MaTepuan s JIEMOHCTpAlUU H3y4aeMblX OOBEKTOB, JUId
BBITOJIHEHUS] MPAKTUYECKUX 3aJlaHMi NpU 3aKpeIUIeHUH MaTepualla MM JHArHOCTHKH y4eOHBIX
pe3yJIbTaToB.

O3HakoMIiieHHE ydqamuxcsis € MHUKPOCKOIMMYCCKHMM CTPOCHUCM JKHUBBIX OPraHu3MOB - OJJHA U3
[JIABHEHIINMX 3a/ad HayKH, MO3BOJSIOMIMX IOABECTH IIKOJIBHUKOB K IOHMMAHUIO €IWHCTBA
OopraHu4eckoro mupa. st mpoBeaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITIOUEH
MHUKPOCKOII, @ B KOMIUIEKTE IOCY/Ibl U1 000pY/JOBaHUS OOIIEro Ha3HAuUeHHUsI UMEIOTCS He0OX0IuMoe
OCHAIIIEHUE ISl POBECHUS Ta00paTOPHBIX padoT.

[MudpoBast naboparopust BKIOYAaeT HAOOp AN WU3TOTOBJICHHS MHUKpompenaparoB. Caexue
mperapaTsl M3rOTAaBIUBAIOT JUII HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCSTCS KHUJIKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEMIAOTCS B BOAY, a MpenapaThl COXPAHSIOTCS B TEUEHHUE HECKOJIbKUX JTHEH),
cyxue (HampuMep, YacTUIly NTHYBETO Tiepa, IMPOCTO IIOJOKUTh Ha MPEAMETHOE CTCKIO H
MHUKpPOCKOIIUPOBATh), JKUBBIE TMpemapaThl (Ma3Ku - KaIUld >KUJIKOCTH, HampuMep KpOBU) H
BHUTAJbHBIC TIpermapaThl (KOTOPBIE WCHOJB3YIOTCSA JUIS HM3YYCHHS MAJIOKJICTOYHBIX OOBEKTOB
(mpocTelmmX, KOJOHUM BOJOpOCHeH), Ui HaOmoaeHus ABWKEHHUS (Tyenbku, ameObl).
[TpuroTtoBieHNEe MUKpOTIpENIapaTa BEIPA0ATHIBACT Y YUAIIETOCsS HABBIKM CAMOCTOSTEIIBHON pa0OTHI,
AKTUBH3UPYET WX MO3HABATEIBHYIO JIEATEIBHOCTh U 3HAKOMUT C TEXHUKOW U METOJAMKONW HAYYHOTO



uccienoBanus. B mudpoByro mabopatopuio BKIIOYEH TaKKe U HAOOp MUKpPOIpPENapaToB, KOTOPHIH
COACPKUT IIOCTOSAHHBIC IIpCriaparbl, MAOJIOC BpCMA COXPAHAOIMHUECA B MPUTOAHOM  JIA
MUKPOCKOIIUPOBAHUS BHIE.

Crnenyer OTMETHUTh, 4YTO Hapsay C WCIHOJNB30BAaHUEM MEPEYUCICHHOTO BBINIE Y4eOHOTO
000pyZIOBaHUS BaXXHYIO POJIb B U3YYCHHUU OHWOJOTHH WIPAIOT MPUPOIHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHM MOTYT OOECICYUTHh HAWOOJNBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAaHUH y4YalMxcsi, TOMOTAIOT (OPMHUPOBAHUIO Y HHUX NPABMIBHBIX Ouoiormueckux 3HaHuil. K
TaKUM XHBBIM 00OBEKTaM OTHOCAT PAcTEHHMS, )KUBOTHBIC KHBOTO yrojKa, akBapuyMa, TeppapHyMma.
O¢ddeKkTUBHBIM CpPEeICTBOM 3HAKOMCTBA C IPUPOJAHBIMH OOBEKTAMM SIBISIOTCS SKCKYpPCHU B
OMoNOrMYecKHe U KpaeBeqUeCKHe My3eH, OOTaHWYECKHE Cajbl, 300MapKu U OKPY’KAIOIIUE IIKOIY
€CTECTBEHHBIE U UCKYCCTBEHHBIE IPUPOJIHBIE COOOIIECTRA.

TpaguuoHHble OMOJOTUYECKHE MYJSDKA M MOJENTU B HACTOSIEE BPEMs YCIEUIHO 3aMEHSIOTCS
U(PPOBBIMU  00pa30BATEIBHBIMU pECypcaMu: BUACO(PpPAarMEHTaMH, aHUMAaLUEH, BUPTYaJIbHBIMU
naboparopusmu. L{udpossie oOpa3oBaTenbHble peCcypchl HE MOTYT CTaTh IOJHOIEHHOW 3aMEHOi
peaIbHBIX MPHUPOAHBIX OOBEKTOB, HO JAalOT BO3MOXKHOCTb ITI03HAKOMUTBHCS C 0oJiee IIHPOKUM
KPYroM OOBEKTOB, CO3JAIOT MPEANOCHUIKH JUIsi MHTeHCHU(UKaUU 00pa30oBaTeNbHOTO Mpolecca U
o0ecrieunBalOT  HE3aMEIJIUTENIbHYI0  OOpaTHYI  CBfI3b, KOMIIBIOTEPHYIO  BH3YyallU3alLlUIO
uH(pOpMaIli1, aBTOMATU3AIIMIO YIIPABIEHUS YUeOHOM 1eATeIbHOCTHIO U KOHTPOJIb €€ PEe3yIbTaTOB.

OcHameHue Uil HM3y4€HUs XMMUHM NPEACTABICHO B BUJE JIEMOHCTPALMOHHOTO 000pYyIOBaHMS,
KOMIUIEKTa XMMHUYECKHUX PEAKTUBOB C HEOOXOJMMBIM O0OpYIOBAaHHMEM M3 OOLIEr0 KOMILUIEKTa
nocyzibl 1 000pyIOBaHMA /JIsl YUEHHUYECKUX OIBITOB U KOMILIEKTa Koyuiekuuid. Kpome Toro, mpu
U3yYeHUH XUMHH HCIIONIB3YeTCsl 00MIast IIsl €CTECTBEHHO-HAYYHOTO UKJIAa IH(poBast 1abopaTopus,
a Take udpoBas J1abopaTopus MO XUMHUHU (KaK JOMOJIHUTENBHBIA 3JIEMEHT Ul yIiayOJIeHHOrO
U3YYEHUS XUMUH).

JleMOHCTpallMOHHBII HKCIEPUMEHT SBISETCS Ba)KHOW 4YacTbio OOyuYeHHMs] XMMHUHU. 37€Chb BaKHO
MOMHMTb, YTO MPHU €ro NMPOBEIECHUU 00A3aTENBbHO JIOJIKHBI OBITH COOJIIOJEHBI BCE HEOOXOIUMBIE
JTalBbl:

IIOCTAaBKa LI€JIU DKCIIEPUMEHTA,

ONKCaHue HEOOXOMMOTO JUIsl €0 BBIIIOJHEHHUS 000PY/1I0BaHUS U PEaKTUBOB,

IJIJAHUPOBAHUE MOPSIKA IPOBEACHUSA,

OIMCaHUE UCXOIHBIX BEILECTB,

IIPOTHO3UPOBAHUE 0’KMIAEMBIX B PEAKIIMOHHOW CMECU U3MEHEHUN U PE3yJIbTAaTOB DKCIIEPUMEHTA,
ONMCaHUE U3MEHEHUH, MPOU30LIEANINX C BENIECTBAMHU,

(dbopMyJIHpPOBKa BBIBOJOB U3 3KCIIEPUMEHTA,

CO3/1aHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKU U COCTaBICHUE YPABHEHUS PEAKLIUMN.

B mnmponecce MNpOBCACHUA ,E[CMOHCTpaLII/II‘;I, ydamuecss OCBaMBaArOT JTallbl MNPOBCACHUSA OIIbITA,
IMO3TOMY HauoOoee 3(1)(1)CKTI/IBHI)IM ABJIACTCA HE TIMPOCTOC OINHCAHHUE OIbITa YYUTCICM, a
HCIIOJIB30BaHHUC 3BpI/ICTI/I‘-ICCKOI71 6CCCIlLI. HpI/I pcaj3aliui TAKOro CHCHApHsa MOaK€ HC OYCHb
CIIOJKHBIM OITBIT 3aHUMAaeT JOBOJIbHO MHOI'O BPpEMCHHU, HO CJICIOBAHUC €MY ITO3BOJISCT 00eCIeYnThb
IIOHHUMaHHEC 06y‘-IaIOIJ_II/IMI/ICH MNpUEMOB HAYYHOI'O TIIO3HAHWA W HCIIOJB30BAHHUEC HX YIKC B
CaMOCTOSITCILHOM ACATCIBHOCTH B IMPOLCCCEC YUCHUUYCCKOIO 3KCIICPUMCHTA. Ha magannHOM 3Tame
HU3YUCHUSA XUMHU (B 8-9 Kﬂaccax) HMEHHO TaKOW MOAXOJ IO03BOJIIET JOCTHYh MaKCHMAaJIbHOM



3(PEKTUBHOCTH OT MPOBEAEHUS JAOOPATOPHBIX M MPAKTHUECKUX padoT, a Takxke chOpMHPOBATH Y
ydamuxcs OTBETCTBCHHOC OTHOIICHHUE K OKCIICPUMCHTY.

[Ipy oOIEHMBAaHUHM YYEHHYECKHX NPAKTUYECKUX paboT IeIecoo0pa3HO YUYUTHIBATh MOJIXO/BI,
UCIOJB3YIOIME B DJK3aMEHALMOHHBIX Marepuanax. Tak, B HacTosllee BpeMs Ipeaaraercs
HKCIIEPUMEHTAIBHOE 33/1aHUE, PETyCMaTPUBAIOIIEE BHIOODP IBYX BELIECTB M3 MATH MPEATIOKEHHBIX
U IPOBEICHUE C HUMM pEaKUUi, OTPaKAOIIUX XUMUYECKHUE CBOWCTBA YKa3aHHOIO B YCIOBHMH
3azaHus BenlecTBa. OLEeHMBaHUE MJIET HAa OCHOBAHWM OTYETa Y4YEHHMKA O IPOJAEIaHHOW pabote
(ypaBHEHMsI peakluil, BbIBOJbl O HAOJIOJCHMSX) MU HAa OCHOBAHMU MPSIMOro HAOMIOIEHHS 3a
JNEHCTBUSAMHU YUCHHKA IO MPOBEJACHUIO OMBITOB. IIpy 3TOM BBIAENSAIOTCS 3Tanbl 0TOOpa BELIECTB U
CMEILIMBAaHMs BELIECTB B COOTBETCTBUM C ITyHKTaMH MHCTPYKIMU K pabore.

Baxknelimum HarpaBieHHEM KaK JEMOHCTPALIMOHHOTO, TAK U YYEHUYECKOT0 3KCIIEPUMEHTA J0JIKHO
CTaTh HCIIOJIb30BaHUE LUPPOBON J1abOpaTopuu, KOTOpas MO3BOJSET OPraHU30BaTh XMMUYECKHH
SKCIICPUMCHT Ha IIPUHIUIIHAIIBHO HOBOM YPOBHC, HepeﬁTI/I OT KauyeCTBEHHOM OLICHKHU Ha6m011aeme
SBJICHUH K CHCTEMHOMY aHalM3y KOJMYECTBEHHBbIX XapakTepucTtuk. [Ipu pabore ¢ parunkamu
uQpoBoi 1abopaTopur 00ECTIeYnBaeTCs aBTOMATH3MPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
HKCIEPUMEHTA MOXKET OTOOpakaThCsl B BUJE IpaUKOB MM MOKa3aHUH NMPHOOPOB, a Pe3ysbTaThl
SKCIICPUMCHTOB MOTI'YT COXpPaHATHCA MJIMTCIIBHOC BPEMs. HaubGonee AKTYAJIbHBIM [IJId XHUMHUH
ABJISICTCA NEPeXo] K KOJIMYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPBIM MOYKHO MPOMJIIIOCTPUPOBAThH
CICAyIOIMMHU TMMPpUMEpaMr: HU3YUCHHUEC CTPOCHUSA IIJIaMCHH, OIIPCACIICHUC pH B pasHBIX Cpcaax,
OIpeieIeHue CKOPOCTH PEeaKIMU, U3yYeHHE BIMSHUS KOHLIEHTPALUK U TEeMIIEpaTypbl HA CKOPOCTh
peaKIuu.

[ludposas 1abopaTtopusi MO3BOISIET PEATHU30OBATH MEXKIIPEIMETHBIE CBSI3U C JIPYTHMHU MPEIMETaMU
€CTECTBEHHO-HAYYHOI'0 LMKJA, IOCKOJbKY JaeT BO3MOXKHOCTh BBIIOJHATh HMHTETPUPOBAHHBIC
yueOHbIE€ HCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHATh U OCBAaUBaTh 3JIEMEHTbHI CTATUCTUKU
U UH(OpPMaIIMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pexomeHoayuam

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHUSI,
PACXOJIHBIX MATEPUAJIOB, CPEJACTB OBYUEHUSA U
BOCIHIUTAHUSA 1151 CO3JAHUS U OBECIIHEYEHUS
®YHKIIMOHUPOBAHUS IEHTPOB OGPA30OBAHUSI
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'HMYECKOM
HATIPABJIEHHOCTEMN "TOUYUKA POCTA" B
OBILEOBPA3BOBATEJIbHBIX OPTAHU3ALIMSIX,
PACIIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX

Tabauya N 1



CTAHJAPTHBIA KOMILJIEKT

HaumenoBanue
o0opyIoBaHUS

Kparkue npumepHbie
TEXHUYECKUE
XapaKTEPUCTUKH

KoanuectBo enunnin
IS
0011e00pa30BaTEIBHBIX|
OpraHu3aiui, He
SIBJISTFOILIUXCST
MAaJIOKOMIUIEKTHBIMH,
eJl. U3M.

KoanuectBo enunnin
TUIs
00111600pa30BaTEIHHBIX]
OpraHu3aIni,
SIBJISTFOTIIAX CSI
MaJIOKOMIUIEKTHBIMU,
ell. U3M.

ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1. O611ee o6opynoBanue (pusmka, XuMusi, OUOIOTHSI)
1.1. |[[Hudposas [{udposoii qaTumk 3 mr. 2 wrT.
iraboparopust PIIEKTPOITPOBOIHOCTH
y4CHUYECKas [{udposoii natunk pH
(busuka, xumus,  |[ludpoBoii gaTInK
OHOIIOTHS) [TOJIOKCHHUSI
[{ndposoii qaTunk
TEMITePaTyphI

[{ndposoii qaTunk
A0COJIFOTHOIO JJaBJICHUS
[udposoit
ocuusuiorpaduyecKuit
MaTuYnK

Becsl 2eKTpOHHBIE
yae6nbie 200 T
Muxkpockor: nuppoBoi
MJTH ONTHYECKHH ¢
yBeraunueHrem ot 80 X
Habop ans
M3TOTOBIICHHSI
MUKPOIPENapaToB
Mukpornpenaparsl
(Habop)
CoenuHUTEIbHBIE
MPOBOJIA, TPOrPAMMHOE
oOecrneucHue,
METOAMYECKUE YKA3aHUS
KOMILJIEKT

COITY TCTBYFOIIIUX
HIIEMEHTOB JIJIS1 ONIBITOB
MO0 MEXaHUKe

KOMILJIEKT

COITY TCTBYFOIIIUX
HIIEMEHTOB JIJIS1 ONIBITOB
10 MOJIEKYJIIPHOMN
(busnke




IKOMIIJICKT
COITYTCTBYIOIIUX
PJICMCHTOB AJIA OIIBITOB
1O SJICKTPOJHAMHUKE
IKOMIIJICKT
COITYTCTBYIOIIIUX
PJICMCHTOB IJIA OIIBITOB
1O OIITHKEC

1.2.

KoMIuiekT nocy sl
1 000pYT0BaHMS
ISl YYeHUYECKHIX
OTBITOB ((U3HKa,
XUMUS, OUOJIOTHS).

[[ITaTHB J1a00paTOPHBIN
XUMUYECKUN

Ha6op wamiex Ilerpu
Habop uHCTpyMEHTOB
MpermapoBaIbHBIX
Uloxka [Jis COKUTaHus
BEIIECTB

Ctynka dapdoponas ¢
[MECTUKOM

HaGop 6anok st
XPaHEHUS TBEPIBIX
peaktuBoB (30 - 50 M)
Habop ckistHOK
(bmaxoHOB) 115t
XpaHEHHUsI PACTBOPOB
[PEaKTUBOB

Ha6op npubopok (I1X-
14, T1X-16)

[Tpubop st momydeHust
ra3oB

CrnupToBKa

["oproyee it CIUPTOBOK
DuibTpoBasibHas Oymara
(50 mmT.)

Kon06a konnueckas
[Manouka cTexistHHAS (C
[PE3NHOBBIM
HAKOHEYHHUKOM )
Yameuka 1ist
BBITTAPUBAHUS
(BITapUTENbHAS
yareyka)

MepHBIi HIHIINHID
(TLTaCTUKOBBII)
BopoHka cTekinsHHas
(Mautast)

CTakaH CTEKJITHHBIN

(100 mo)

["a300TBOIHASI TPYyOKa

bOJIOI' A




2.1.

IKOMIUIEKT BIaKHBIX|
[penapaToB
ITEMOHCTPALIMOHHBII

Ha3HAYECHUE:

NIEMOHCTPALIMOHHOE,

MaTepual KOHTeHHepa:

[JIACTHK,

repMETUYHAs KPBIILIKA:

HaIU4ue,

KpEeIICHNUE DKCIIOHATA!

HaIU4ue,

KOHCEpBUPYIOLLEE

BEILCCTBO: HAIMYUE,

HAKJICHKa C

HAaUMEHOBAHHEM:

HaJIU4ue.

He meHee 10 nmpenapaTtoB

113 IPUBEACHHOIO HUXKE

CIIMCKA!

BitayxHb1i peniapar

"be3zyoka"

BitayxHb1i peniapar

"["agroka"

BitayxHb1i penapar

"BuyTpennee crpoeHune

OpIOXOHOIOI0

MOJLITIOCKA"

BirayxHb1i peniapar

"BHyTpeHHee cTpoeHue

KpbICHI"

BirayxHb1i peniapar

"BHyTpeHHEE cTpoeHue

Ty Ky

Biia>xHbII nIpeniapar

"BHyTpeHHee cTpoeHue

MITULBL"

BirayxHb1i peniapar

"BHyTpeHHEE cTpoeHue

pBIOBI"

Biia>xHbII nIpeniapar

"Kapacp"

Bita>xHbIi Ipeniapar

"Kopens 6060BOTO

pacTeHus ¢

KJTyOeHbKamMu'"

Bita>xHbIi Ipeniapar

"Kpeserka"

Bita>xHbIi Ipeniapar

"Hepeunna"

Bita>xHbI nIpenapar

"Pa3zButHe kocTucToM
bIOBI"

1 mrT.

1 mrT.




Biia>xHbIi Ipeniapar
"PazButre Kypuiib"
BirayxHb1i peniapar
"Crudomenysa"
Bira>xHb1i peniapar
"Tputon"
BirayxHb1i peniapar
"Uepemaxa 6omoTHas"
Bira>xHb1i peniapar
HYX(H

BirayxHb1i Ipenapar

" Smepuna"
2.2. [KoMmmiaekT Hasnayenue: 1 mmT. 1 miT.
repOapuen ITEMOHCTPAIIMOHHOE,
ITEMOHCTPAIIMOHHBIAOCHOBA JJTsT KPETUICHHUS :

repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJI4YHe

He MeHee § repbapueB U3
[IPUBEJCHHOTO HUXKE
cnucka: HazHauenne:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJI4YKe

He MeHee § repbapueB U3
[TPUBEIECHHOTO HHUKE
CIIUCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuii

" [lukopactyiiue
pacteHus"

["epbapuii "KopmoBsie
pacteHus"

["epbapuii "KynbTypHble
pacteHus"

["epbapuit
"JlexapcTBEeHHbIE
pacteHus"

["epOapuii "MenoHOCHBIE
pacteHus"

["epOapuii "Mopdonorus
pacteHui"

["epOapuii "OcHOBHbIE
[PYIIIBI PACTEHUN"
["epOapuii
"PactutenbHble




cooOmiecTa"

["epOapwuit

" CebCKOX035ICTBEHHbIE
pacTenus"

["epOapuii "SAnoButsie
pacTteHus"

["epOapuii kK Kypcy OCHOB
o oO11ei OMoJIOTHH

2.3.

KoMriekt
KOJLJTCKIHIA
ITEMOHCTPALIMOHHBII
(10 pa3HBIM TeMaM
Kypca OuoJIoTun)

HazHnaueHwue:
ITEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIu4ue,

HaKJICHKH C
HAaMEHOBAHUEM:
HaJTH41e

He MeHee 10 KosuteKIuit
13 TIPUBEJICHHOTO HIKE
CITHCKa:

Kommexmus
"["0i0CEeMEHHEIE
pactenus"

Komnekmus "Oourarenu
MOpPCKOTO JHa"
Komnekus
""[lameonToIOrnUeckas"
Komneknus
"[IpencraBurenu
OTPSAJI0B HACEKOMBIX "
KOJIMYECTBO HACEKOMBIX:
HEe MeHee 4

Komnexkuus "Ilpumepst
BaIIMTHBIX
MPUCIIOCOOTIECHUHN Y
HACEKOMBIX"
Kommexmust
"[TpucnocobuTenbHbIE
M3MEHCHUS B
KOHEUHOCTSIX
HAaCEKOMBIX"
Kommekmus "Pa3surue
HACEKOMBIX C HETIOJIHBIM
MpeBpaleHueEM"
Konnekmus "Pa3surue
HACEKOMBIX C ITOJIHBIM
[peBpaiieHuem"”
Kommekmus "Pa3surue
TIITEHHUIB "

Kommekmus "Pa3surue
0abouku"

1 mrT.

1 mrT.




Komnekmus "PakoBUHEI
MOJITIOCKOB"

Komnekius "CemericTBa
0abouek"

Komnekius "CemericTBa
PKYKOB"

Komnekius "Cemena u
rTog61"

Komnexuus "®opma
COXPaHHOCTH
MCKOIIAEMBIX PACTEHUN U
PKMBOTHBIX"

Ha6op
MaJIEOHTOIOTHUECKUX
HAXO0JIOK
"[Ipoucxoxnenue
uemoBeKka"

KOJIMYECTBO MOJIEIICH: HE
Menee 14

3. XMW
3.1. |[demonctpanmonHoe(CoCTaB KOMILICKTA! 1 . I wr.
00OpyI0BaHuE CTOJIMK MOAbEMHBIH

Hasnauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHUIBIL: HE
meree 200 * 200 MM,
TIABHBIA ITOIBEM C
MOMOIIbIO BUHTA:
HAJTMIHe

[[ITaTuB
ITEMOHCTPALIMOHHBIN

X UMHYISCKHI:
HaznaueHwue:
TeMOHCTpalus MPUOOPOB
1 YCTaHOBOK,

01opa, CTEP>KHU, JalKH,
MyQTBhI, KOJIbLIA:
HaIu4ue,

BO3MOYKHOCTD
BaKpEIICHUS JJIEMEHTOB
Ha pa3JIuYHON BBICOTE:
HaITH4ue

Armapat s
[MPOBEACHUS XUMUYECKHUX|
peaknuii: Haznauenwue:
ITEMOHCTpALIMS
XUMHYECKUX PEAKIUH,

IOTJIOTUTCIIb IIAPOB U




ra30B: HATUYHE,
MaTepuai KOJIObI: CTEKIO
Habop asst snexTponnza
ITEMOHCTPAIIMOHHBINA:
Hasnauenue: nuzydenue
3aKOHOB DJIEKTPOJIN3A,
cOopka Mojenu
AKKYMYJIATOPA,
EMKOCTh: HaJIM4ue,
PIIEKTPObI: HAINYHE
KomruiekT MepHBIX KOJI0
Majoro oobema:
Hasnauenue:
NIEMOHCTPALIMOHHBIE
OTIBITHI,

00BeM ko110: ot 100 M
o 2000 mu,

KOJMYECTBO KOJIO: HE
menee 10 .,

MaTepuai KOJIO: CTEKIIO
Ha6op ¢nakonos (250 -
300 MJ1 151 XpaHEHUS
[PaCTBOPOB PEAKTUBOB).
HaznaueHue: xpaHeHue
[PacTBOPOB PEAKTHBOB,
KOJIMYECTBO (PITAKOHOB:
He MeHee 10 mT.,
MaTepuai (IaKoHOB:
CTEKJIO

rmpoOKa: HaT4nue
[Tpubop /uIst ONBITOB O
XHMHH C JJICKTPUICCKIM
TOKOM (J1a00paTOpHBIiT)
[Tpubop st
MJLTIOCTPAINK 3aKOHA
COXpaHEHHS MacChl
BELIECTB: COCY T
JlanmonpTa: HaJIM4ueE,
MpoOKa: HalIu4Ke,

TUI npudopa:
ITEMOHCTPALIMOHHBIN
/lenuTenbHast BOPOHKA:
Ha3nauenue: paznenenue
IBYX MKHUJKOCTEH 1O
[JIOTHOCTH,

MaTepHall BODOHKH:
CTEKJIO

'YcTanoBka IS
MEepEeroHKU BEIECTB:




Ha3nauenue:
NTEMOHCTpPALHS OYHCTKHI
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOIUIBHUK
TS OXJTQXKICHUS,
QITOHK, POOKa:
HaTH4ue,

IUIMHA YCTaHOBKU: HE
Menee 550 MM

[Tpubop 1uist noy4eHus
ra30B: HA3HAYCHUE:
[OJIy4eHUE Ta30B B
MaJbIX KOJTMYECTBAX,
COCTaB KOMIUIEKTA: HE
MeHee 6 IPeIMETOB
bans koMOMHUpPOBaHHAs
mabopaTtopHas: bauns
BOJsIHAS: HATTMYHE,
KOJIbI]a CMEHHBIC C
OTBEPCTUSIMU PAa3HOTO
muaMeTpa: HaIn4due,
[JTUTKA SJIEKTPHUUECKAs:
HATHIMe

Dapdoposas cTymnka ¢
rnectukoM: HazHauenue:
TS pa3MeTbUCHUS
KpYHHBIX (Qpakiuii
BEIIECTB U
[PUTOTOBIICHUS
[TOPOIIKOBBIX CMECEM
KoMITIEeKT TepMOMETPOB

(0-100 C; 0 - 360 C)

3.2.

Kommiekt
XUMHUYECKUX
[PEAKTHUBOB

CocTaB KOMIUIEKTA!
Ha6op "Kucnotsr"
(azoTHas1, cepHas,
ComsiHAs,
opTodochopHasi)
Hab6op "T'unpokcuabr"
(Tunmpoxcuy 6apus,
CUAPOKCHJT Kalus,
TUAPOKCH]T KaJIBITHS,
CHIPOKCHUT HATPHS)
Ha6op "Oxcuabl
MeTayuioB" (QIFOMUHUS
OKCH/I, Oapus OKCH]I,
pkenesa (I11) okewun,
KQJTBITUST OKCHUJI, MAaTHUS
oxcua, meau (II) oxcun,

ITMHKA OKCH]T)

1 mrT.

1 mrr.




Ha6op "lllenounsie n
[I[eJI0YHO3EMENbHbIE
MeTasuibl" (JTUTUH,
HaTPUH, KaJbIUN)
Ha6op "Metamsr"
(UTFOMUHUH, KeNe30,
MarHuii, MeJlb, IINHK,
0JIOBO)

Hab6op "Lllenounsie u
[1[eJI0YHO3EMENTbHbIE
MeTasuibl" (JTUTUH,
HaTPUH, KaJbIUN)
Ha6op "OrueonacHsie
BemecTBa" (cepa,
(bocdop (KpacHBIi),
oxcun docdopa (V))
Ha6op "T"anmorenst" (iiof,
Opom)

Ha6op "I"amorennan"
(aJTFOMUHUS XJIOPHU]I,
AMMOHHUSI XJIOpUJI, Oapust
xmopu, skeiesza (1)
XJIOpUI, KU HOOUL,
KaJusl XJIOPU, KalbILus
XJIOPUI, JINTHS XJIOPHU,
MarHus XJIOPHI, METH
(II) xmopun, HaTpus
Opomu, HaTpus GTopus,
HATPUSI XJIOPH/I, IIMTHKA
XJIOpU]T)

Ha6op "Cynbdartsl,
CyJbhubl, Cyab(UTH"
(amroMHuHMSA CyTbdaT,
AMMOHUS Cylbdar,
pkenesa (II) cynbdupn,
prenesa (I1) cynmedar, 7-
MU BOJHBIN, KaIus
cyibgart, kodansTa (II)
cyibdar, MarHus
cynbdart, menu (11))
cynb(hat 6€3BOIHBIH,
menu (II) cynedar 5-tu
BOJIHBII, HATPHUS
cynb(ua, HaTpus
CyIb(UT, HATPUS
cynbdaTt, HaTpus
TUJIPOCYIIb(aT, HUKEIs
cynbdar

Ha6op "Kap6onats!"




(aMMoOHUs KapOOHaT,
Kanusi KapOoHaT, MeTu
(IT) kapGoHAT OCHOBHOIA,
HaTpUs KapOOoHar,
HaTpUsI TUAPOKapOOHAT)
Ha6op "docdatsr.
CunukaTsl" (Kaaust
MoHOTHIpoOpTOdOocharT,
HaTpUsl CUJIMKAT 9-TH
BOJIHBII, HATPUS
opTodocdar
TpeX3aMelICHHbIN,
HaTpus nuruapodocdar)
HaGop "AneraTsl.
Ponanuaer. CoenuHeHus
bkene3a’ (Kaius arerar,
kamust peppo (1)
reKCallMaHu 1, Kajaus
tbeppo (III)
EKCAI[MOHU], KAJTHS
pOIaHW, HATPUS aLeTar,
CBHHIIA aIleTaT)

Ha6op "Coenunenus
Maprama" (kaaus
MepMaHTaHaT, MapraHia
(IV) okcun, mapranna
(II) cynbsdat, mapranua
XJIOPHU)

Ha6op "CoennHenus
xpoma" (aMMOHUs
mUXpomar, Kajaus
ITUXpoMar, Kaaus
xpomar, xpoma (III)
XJIOpUA 6-TH BOJIHBIN)
Ha6op "Hutpats!"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpPAT, KaJIbIUs HATPAT,
menu (II) HuTpat, HaTpUs
HUTpAT, cepedpa HUTPAT)
Ha6op "NuaukaTopsr"”
(JTaKMOW T, METHUJIOBBIN
OpPaHKEBbIH,
(henondTanenx)

Ha6op
"Kucnoponaconepxaniue
OpraHHYeCcKue
BerecTBa" (areTox,
[IIALEPUH, TUITUIIOBBIN




bup, ciupt H-
OyTHIIOBBIH, CIUPT
M30aMUJIOBBIH, CITUPT
M300yTUIIOBBIN, CIUPT
BTUIIOBBIN, (DEHOIT,
(hbopmanuH,
DTUJICHTJIUKOJIb,
YKCYCHO-3TUJIOBBIN
pup)

Ha6op "YrneBogopoast"
(Oen3uH, rexcaH, He(Th,
TOJTYOJI, LIMKJIOT€CKaH)
Ha6op "Kucnotsr
opranuyeckue" (Kuciaora
AMUHOYKCYCHasl,
KrcioTa OeH30iHas,
KHCJIOTa MacJIsiHas,
KHCIIOTa MypaBbUHAs,
KHMCJIOTa OJIEMHOBAs,
KHCIIOTa
MaTbMUTHHOBAS,
KICIIOTa CTEapUHOBAS,
KHCJIOTa YKCyCHasl,
KICIIOTA [IIaBeJIeBast)
Ha6op "YrineBoasl.
AMUHBI" (aHWJIUH,
QHWJINH CEPHOKUCIIBIN,
/I-Tirok03a, MeTHUJIaMUH
FUAPOXJIOPH, caxapo3a)

3.3.

KoMIuiekT
KOJUIEKIIUN U3
CITHCKa

IHaznadenwue:
ITEMOHCTPAIIIOHHOE,
BU]I YITAKOBKH: KOpOOKa,
OITMCAHKE: HAIMYHUE
CocTaB KOMILJIEKTA:
Konnexnus "Bojgokna"
Kommexmus "KaMeHHBIH
YTOJIb ¥ TIPOIAYKTHI €T0
nepepaboTku”
Kommexmus "MeTaisl u
CIUIaBEI"

Komnekuus "MuHepansl
1 TOpHbIE Topoasl" (49
BH]IOB)

Kommekmus
"MuHepanbHbIE
yrnoOpenus"

Komnekuus "HedTs u
[POIYKTHI €€

rnepepaboTku"

1 mT.

1 mT.




Kommekmus
"[Imactmaccer"”
Komiekmus "Tommuso"
Komnekuus "UyryH u
cTab"

Komneknus "Kayuyk"
Komnexius "Ilkama
TBEpAOCTH"

HaGopsr s
MOICITMPOBAHUS
CTPOCHHUSI OPTaHNUYECKUX
BEIIeCTB (YUYCHHYECKUE)
HE MCHEe 4 mT.

DOU3NKA

CocTaB KOMILJICKTA:
[lITaTuB
ITEMOHCTPALIMOHHBII:
IHaznadenwue:
[MPOBEACHUE
ITEMOHCTPAILIMOHHBIX
OIIEITOB, OCHOBAHUE,
CTEpEHb, JIAINKH,
KOJIbIIA, My THI:
HaJT4He

CTONUK IO BEMHEI:
Tun cronuka:
y4eOHBINH/T1ab0paTOpHbIH,
010pa, CTEPKEHb
BIHTOBOI, BUHT
[PETYJIUPOBOYHBII:
HaJIH4ue,

(byHKIUS TOaBEMA U
OTyCKaHUs CTOJIUKA!
HaIu4ue

CTOYHUK MOCTOSIHHOTO
1 IEPEMEHHOTO
HATPSHKEHU S :
Haznauenwue: ajs
MUTAHUSI PETYJINPYEMBIM
[epEeMEHHBIM 1
MMOCTOSTHHBIM TOKOM
PIEKTPUUYECKUX CXEM,
gacToTa, I'm: 50,
rmotpediasiemast
MOIITHOCTE, BA: 10
MaHOMeTp JKHIKOCTHOU
ITEMOHCTPAIIMOHHBII:

Haznauenwue: mis

1 mrr.

1 mrr.




M3MEpEeHUS JaBICHUS 10
300 MM BOISIHOTIO CTOJIOA
BBIIIIE M HIKE
ATMOC(EPHOTO
TaBJICHUS,

crexisiHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaTH4ne

KamepToH Ha
[PE30HAHCHOM SIIIIHKE:
Ha3nauenue: miist
ITEMOHCTpPALIMU 3BYKOBBIX
KOJICOAHMI 1 BOJIH,

TBa KaMepTOHA Ha
[PE3OHUPYIONINX ANIAKAX:
HaTH4ue,

[PE3MHOBBIA MOJIOTOYEK:
HaTH4ne

Hacoc BakyyMHBII C
PIEKTPOIPUBOIOM:
Ha3nauenue: coznanue
pa3psKEHUs WK
M30BITOYHOTO JABJICHUS
B 3aMKHYTBHIX 00beMax,
OTIBITHI: KUTICHUE
PKUIKOCTH TIPU
[MOHMKEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
aBJI€HUE U JP.

Tapenka BakyymHasi:
Ha3nauenue:
ITEMOHCTpAIIHS OTIHITOB B
BAMKHYTOM 00beMe ¢
pa3peKEHHBIM BO3IYXOM,
OCHOBAHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pe3UHOBAs
MPOKJIAaKA,
PIEKTPUUYECKUN 3BOHOK:
HaTUIre

Benepko Apxumena:
Ha3zunauenwue:
ITEMOHCTpALIMS AeUCTBUS
PKUIKOCTH Ha
[Orpy>KEHHOE B HEE TEJIO
1 U3MEPEHHUE BEITMYUHBI
BBITATKABAIOIIEH CHUIIBI,
BEJIEPKO, TEIIO
LIAJIUHIPUYECKOU




(bOpMBI, IPYKUHHBIHA
TTHAMOMETP: HAJT4Ke
OrHUBO BO3/YIIHOE:
Ha3snauenue:
NIEMOHCTpPALINS
BOCILIIAMEHEHUS
TOpPIOYEH CMECH IIpU €€
OBICTPOM CIKaTHUH,
TOJICTOCTEHHBIN
LMIUH]IP, TOPIIEHb HA
METAJIJINYECKOM IITOKE C
PYKOSATKOM, OJICTaBKa
U1l LAJIMHIpA: HAJIM4Ke

4.1.

O6opyaoBaHue ISt
ITEMOHCTPAIIMOHHBIX
OIIBITOB

[TpuGop s
ITEMOHCTPALIMH J1aBJICHUS
B JKHIKOCTH:
Haznauenwue:
ITEMOHCTpALIHS
M3MCHCHHUS JTABJICHHUS C
rITyOMHON MOrpyKEeHHUS,
ITaTYMK TaBJICHUS,
KPOHIITEWH st
KpETICHUS Ha CTEHKE
cocy/a: HaJu4ue
[TpuGop st
ITEMOHCTpPAIIH
aTMOC(EpPHOTO TaBJICHUS
(Marnebyprekue
MOJTyIIapus):
HazHauyeHue:
ITEMOHCTPAIIHS CHITBI
aTMOC(EepHOTro
ITaBJICHMS,

TBa pa3beMHBIX
METAJITNYECCKHUX
MOJIYIIAPUS C IPOYHBIMH
PyYKamMHu ¥ XOPOIIO
MPUILTH(OBAHHBIMU
KpastMH, HATITIEIb C
KpaHOM: HaJu4ue,
CO371aBaeMO€ BHYTPH
[1apoB
BAKYYMMETPUUECKOE
masienue: He Mmenee 0,05
MIIa,

MaKCUMAIIbHOE
pa3phIBaIOIIEe yCUIIHE:
He meHee 90 H

HaGop Ten paBHOTO




o0bema: Ha3znauenue:
IIsT OTIPEICIICHUS 1
CpaBHCHHSI
TETIOEMKOCTH U
[IOTHOCTH Pa3IMYHBIX
TBEP/IBIX MAaTCPUAJIOB,
[ATAH]IPHI U3
Pa3JINYHBIX MaTEPHAJIOB:
He MeHee 3 IIT.,

KPIOYKH JUTST
[TOIBEIIUBAHUS
[MIAHAPOB: HATMYHUE
Habop Ten paBHOA
Macchl: Hasnauenue: mist
oTIpeieTIiCHUs U
CPaBHEHHIO IJIOTHOCTH
Pa3IMYHBIX MaTEPUATIOB,
[WIAHAPBI U3
Pa3IMYHBIX MAaTCPUAIIOB:
HEe MeHee 3 IIT.,

KPIOUKH TS
[OJIBEIINBAHUS
[AJIAHIPOB: HAJTMYNC
Cocynabl
COOOIIAIOLIUECS:
Ha3unauenue:
ITEMOHCTpPALIUS
OJIMHAKOBOTO YPOBHS
OJHOPOJHOM KUIKOCTH B
COOOIIAOLIUXCA MEXKTY
co00if cocynax pa3Hoi
(hbopMbl,
COOOIIatoITHECs
CTEKJISTHHBIE TPYOKH
pa3Hoil popMbI: HE
MeHee 3 IIT.,
MOJ/ICTaBKa: HATUYKE
Tpy6Oxa HeroTona:
Haznauenue:
ITEMOHCTPAIIHS
O0JTHOBPEMEHHOCTH
MaCHUS PA3TUIHBIX T
B pa3pe:KEHHOM BO3JIyXe,
(O YHKITUS TIOIKITFOYCHUS
K BAKYYMHOMY HAacocCy:
HaTHYHE,

IUIMHA TPYOKU: HE MEHee
80 cMm.,

[pe3MHOBBIE IPOOKH,




HUIIIC)Ib. HAIMYIHE,
KOJIMYECTBO TCII B
TpyOKe: HE MEeHee 3 IIT.
[[Tap ITackaus:
HazHnaueHwue:
ITEMOHCTpAIIHS TIepeIadn
[MPOU3BOUMOTO Ha
PKUJIKOCTD JABJICHHS B
BaMKHYTOM COCY/IE,
ITEMOHCTpAIHS TI0IbeMa
PKHIKOCTH IO/
nericTBUEM
aTMochepHOTro
ITaBIICHUS,
METAIUTNYCCKUI
[IUJTAHIP C OIIpaBaMHu,
[MOPILIEHb CO IITOKOM,
ITOJIBIN METATHNYCCKHI
[1ap ¢ OTBEPCTUSIMU:
HaJIM4HeE,

IUTHA [IWJIMHIPA: HE
MeHee 22 ¢M,

TuaMeTp Imapa: He MeHee
8 cM

[[Tap ¢ KonbIOM:
HaznadcHwme:
IIEMOHCTPALIMS
paCIIMPEHUs TBEPIOTO
Tesa MpU HarpeBaHUU,
[ITATUB, METAIIMYECKOE
KOJIBIIO ¢ My(TOii, map ¢
IICIIOYKOM: HATHYNE,
IIJTMHA LETIOYKH: He
MeHee 80 MM,

muaMeTp 11apa: He MeHee
25 MM

[{MAMHAPBI CBUHIIOBBIC
CO CTPYTOM:
HazHnadeHue:
IMEMOHCTpAIIHS
B3aMMHOI'O MTPUTSKEHUS
MEXy aTOMaMH
TBEPJBIX TEN,
KOJIMYECTBO OJUHAKOBBIX
LIUITUHIPOB: HE MEHEE 2
IIT.,

MaTepual LHUJIUHIPOB:
CTaJIb ¥ CBUHEI],

KPIOUKH IS




[OABEITNBAHUS:
HaJgu4ue,

CTPYT, HaIpPaBJIAIOIIAs
TpyOKa: HaJIMIne
[Tpubop Jlenma:
Hasnauenue: s
Mccre0BaHUs
3aBUCUMOCTH
HaIrpaBJICHUs
MHTyKIIUIOHHOT'O TOKa OT
XxapakTepa U3MEHEHUS
MarHUTHOT'O ITOTOKa,
CTOMKA C KOPOMBICIIOM:
HaIu4ue,

KOJTMYECTBO
QIIFOMUHHEBBIX KOJIELI: HE
MeHee 2 IIT.,

[pOpe3b B OJTHOM U3
KOJICI[: HAJTUNYHe
Maraut gyrooopasHblit
ITEMOHCTPALIMOHHBII:
Haznauenwe:
ITIEMOHCTPALIUS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUTl MarHUTa:
HaMarHHYEHHBIA OPYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HAaYEHHE TTOJIFOCOB
MarHuTa: HaJu4ne
MarauT noJIoCOBOU
ITEMOHCTPALIMOHHBII
(mapa): Ha3znauenue:
ITEMOHCTPALIUS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUTT MarHUTa:
HaMarHMYeHHBIA OpyCOK
MPSIMOJIUHEHHON (OPMBI,
KOJIMYECTBO LIBETOB
MarguTa: He MeHee 2,
0003HAYCHHE TTOJIFOCOB
MarHuTa: HaJTu4ne
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
ITEMOHCTpALIMS
B3aMOJICVCTBHUS
[OJIFOCOB MAarHUTOB,
OpUEHTAIINA MarHUTA B
MarHMTHOM TOJIE,




HaMarHUYeHHas CTpeJiKa:
HaTH4ue,

KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
[O/ICTaBKa: HATMYKE
Ha6op
ITEMOHCTPALIMOHHBIN
"DnekTpocratuka'
(3JIEKTPOCKOIIBI (2 1MIT.),
cyJsitaH (2 mrT.), najsouka
CTEKJISIHHAsI, MajJo4yKa
HOOHHMTOBAS, INTATHBEI
m3osMpyrorye (2 mr.)
MaruHa sexTpodopHas
MJTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
IS TOJTYYEeHUS
PICKTPUYECKOTO 3apsiaa
BHICOKOT'O MTOTEHIIMANIA U
[MOTy4EHUsI HCKPOBOTO
paspsina,

ITMCKH Ha CTOMKAX:
HaTH4ue,

KOJIMYECTBO JIEHIEHCKUX
0aHOK: HE MeHee 2,
MOJCTaBKa: HAIMYNE
KoMITIEKT IpoBOIOB:
J[muna: He menee 500 mm
- 4 ., 250 MM - 4 mT.,
100 MM - 8 mir.,
Ha3HAYCHHE: TS

MO IKITIOUCHUS
TEMOHCTPAIIMOHHBIX
prOOpoOB U
00OpyI0BaHUs K
MCTOYHUKY TOKA, IS
COOPKH DIEKTPHUUECKUX
Ierneu, BKIIrovas
DIIEMEHTHI U3 PaOOTHI
"[TocTOSHHBIN
PIEKTPUUYECKUN TOK"

4.2.

OO6opynoBaHue st
lTabopaTOpHBIX
paboT u
YUEHHUECKUX
OTBITOB (Ha 6a3ze
KOMILIEKTOB IS
OI'D)

[[ITaTiB 1ab0OpaTOPHBIN
C Iep>KaTeIsIMU

BECHI 3JIEKTPOHHBIE
MEH3ypKa, Ipeaes
mn3mepeHus 250 mu
nuHamometp 1 H
muaamometp S H
LIMIVHP CTAIbHOMU, 25




cm3

[MIHH]IP aTFOMUHUEBBIH
25 cm3

AIHHIP aTFOMUHUEBBII
34 cm3

LAIUH]IP TIACTUKOBBIN
56 cM3 (7151 U3MEpEHUs
CUIIBI ApXHMea)
npyxuna 40 H/m
npyxkuHa 10 H/m

rpy3bl o 100 r (6 wrT.)
rpy3 HaOOPHBIH
yCTaHABJIMBAET MACCy C
marom 10 r

MEpHasi JICHTA, JIMHEHKA,
TPAHCIIOPTUP

OpPYCOK C KPIOUKOM U
HUTBIO

HaIIpaBJAIOIIAsT ITIMHON
He MeHee 500 Mm.
/ToKHBI OBITH
0OecrevyeHbl pa3HbIe
KOX(PUIUEHTHI TPECHUS
Opycka 1o
HAMPABJISAIOIICH
CEKYHIOMED
DIIEKTPOHHBIN C
TATYIKOM
HaTPaBJISIOIIAs CO
MK

OpYCOK JI€pEBSIHHBIN C
TyCKOBBIM MarHUTOM
HUTSHOW MasTHUK C
IPY30M C ITyCKOBBIM
MarHuTOM U C
BO3MOYKHOCTBIO
M3MEHEHUs! JUIMHBI HUTH
pbryar

0JIOK ITOIBUYKHBIN

0JIOK HEITOABMKHBIA
KaJOPUMETP

TEPMOMET]

MCTOYHUK MMUTAHUS
MMOCTOSTHHOTO TOKa
(BBIIPSIMUTEB C
BBIXOTHBIM
HanpspkeHneM 36 - 42 B
u OaTapelHbIi 010K ¢
BO3MOKHOCTBIO




[PETYIMPOBKH BBIXOJHOTO
HapsKEHUS

BOJIETMETP
nByXnpeneapHbiii (3 B, 6
B)

amMIepMeTp
nByxipeneiabubii (0,6 A,
3 A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mamrouka (4,8 B, 0,5 A)
[epEMEHHbIN PEe3UCTOP
(peoctat) 10 10 Om
COEAMHUTEIJIbHBIE
rposoza, 20 mr.

KITIOY

HAOOP MPOBOJIOYHBIX
pe3ucTopos plS
coOuparoias JuH3a,
(hOoKyCHOE paccTosiHUe
100 mm

coOuparoras JMH3a,
(oxycHoe pacctosiHue 50
MM

paccenBaroIas JIMH3a,
(hOKyCHOE pacCTOSIHHE -
75 MM

BKpaH

ONTHYECKAask CKaMbsl
crnaiig "Monenb
npeamera"

OCBETHUTEIh
MOJTYLIUJTMHP C
[UTAHIIIETOM C KPYTOBBIM
TPaHCIOPTUPOM
[Tpubop st u3yueHus
ra30BbIX 32aKOHOB
Kanumisapel
JlndpakimonHas
pemerka 600
[ITPUXOB/MM
Jlndpakimontas
pemerka 300
[ITPUXOB/MM

3epkano

UlazepHas yka3ka
[Tonsiponn B pamke
[[lerm FOrTA

Karymika MOTOK




Ibi10K THOO0B

b0k KOHIEHCAaTOPOB
Komriac

Maraut
(DIIEKTPOMArHuT
ONuaKu Keje3Hble B
0aHke

TexHomornueckas HAIIpaBJICHHOCTb

1.

OOpazoBaTebHBIN
KOHCTPYKTOP /IS
MPAKTUKH OJIOYHOTO
MPOTPaMMHPOBAHHS
C KOMIUIEKTOM
aTYNKOB

Po6oToTeXHUYECKHiA
HaOOp NpeHa3HAYCH IS
M3YYCHHS] OCHOB
POOOTOTEXHHUKH,
erasnen, y3JioB U
MEXaHU3MOB,
HEOOXOIUMBIX JUIS
CO3IIaHMSI
POOOTOTEXHUUECKHUX
[YCTPOMCTB.

HaGop npexncrasnsier
CO00 KOMITJIEKT
CTPYKTYPHBIX
DIIEMEHTOB,
COCTUHUTEITBHBIX
DIIEMEHTOB H
PIIEKTPOTEXHUICCKUX
KOMITOHEHTOB.

HaGop mo3Bosser
cobupath (1
MPOrpPaMMHUPOBATH
coOupaeMble MOJIENN), U3
DIIEMEHTOB, BXOJISIINX B
€ro cocTaB, MOJIEITH
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
[YCTPOWCTB C
ABTOMATH3UPOBAHHBIM
yIIpaBJICHUEM, B TOM
YHCIie Ha KOJIECHOM
XOMY, a TAK)KE
KOHCTPYKLUH,
OCHOBaHHBIX Ha
MCIIOJIb30BaHUU TIepeay
(B TOM YHCJIC YEPBIIHBIX
1 3yOUaThIX), a TAKXKe
PBIYAroB.
CBETOIMOIHBIN
MaTpUYHBIA TUCIIIEN C

0eJ101i OJICBETKOM HA

1 mrT.

1 mrr.




KOHTpPOJLIIEpE
KomnuecTBo mopTos
BBO/1a/BBIBOJIA HA
KOHTpOJJIEpe HEe MeHee 6
KoyinuecTBO KHOMOK HE
MeHee 4

OO11ee KOINYECTBO
AIIEMEHTOB: HE MEHEe
520 mT, B TOM YHCIIC:
1) mporpamMmmupyembli
0JIOK yIpaBieHus,
KOTOPBIA MOYET
paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEXUME;

2) cepBOMOTOpBI

3) JaTYMK CHIIBI

4) naT4nK paccTosHUs
S) naT4MK 1BETa

6) aKKyMYJISITOpHAsI
OaTapes

7) [InacTukoBbIe
CTPYKTYpHBIE 3JIEMEHTHI,
BKJTFOYAsT
rneppopupoBaHHbIE
DJIEMEHTBI: OaJIKH,
KyOWKH, OCH U BaJbl,
COCTUHUTENbHBIE
PIIEMEHTHI K OCSIM,
[IIECTEpPHHU,
MpeTHa3HAUYCHHBIC IS
CO3/IaHUS YEPBSIUHBIX U
3yOuYaThIX nepenad,
COCTUHUTENbHBIE U
KpETIe)KHBIC JIEMEHTBI;
7) IlporpamMmmHoOe
oOecIieueHue,
MCIIONIb3YEMOE IS
MPOrPaMMHUPOBAHHUS
COOMpaeMbIX
POOOTOTEXHUUECKHUX
MOJICJIEH U YCTPOMCTB,
IOCTYITHO JJIS
CKaYMBaHUS U3 CETH
MHTepHeT

O06pa3oBaTEHHBIN
HA0Op 10 MEXaHUKE,
MCXAaTPOHHUKE U
POOOTOTEXHUKE

KoMIuTeKT 115 u3ydeHus
OCHOB JJICKTPOHUKHU U
POOOTOTEXHUKH

Ha6op nomkeH ObITh

MpeaHa3HavYeH IS

1 mrr.




MPOBEACHUS YUEOHBIX
BaHSTUN MO JIEKTPOHUKE
M CXEMOTEXHUKE C
[[ETbI0 U3yUEHUs
Hanboee
pacrpocTpaHeHHON
DIICMEHTHOH 0a3sl,
MPUMEHSEMOU JJIs
MHXCHEPHO-
TEXHUYECKOTO
TBOPYECTBA YUAIIUXCS U
pa3pabOTKH yueOHBIX
MozeIeil poOOTOB.
HaGop noimken
[MO3BOJISITh YYAITUMCS Ha
[IPaKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTHHI
[IPOEKTUPOBAHUS
POOOTOTEXHUUECKHUX
KOMIUJIEKCOB Ha IIpUMeEpe
y4€OHBIX MOJIEIICH
POOOTOB, a TaKXKe
M3YIUTHh OCHOBHBIE
TEXHUYECKUE PEIICHUS B
oOnactu
KHOCPHETUYECKHUX U
BCTPANBAEMbBIX CHCTEM.

B coctaB KOMITIEKTa
ITOJKEH BXOJIUTh HAbOp
KOHCTPYKTHUBHBIX
PIIEMEHTOB /17151 COOPKH
MakKeTa
MaHHITYJISIIIHOHHOTO
po0OTa, KOMILIEKT
METAJUTMIECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKH
MakeTa MOOMJIBHOTO
po0oTa u T.II.

B coctaB KOMITIEKTa
BXOAUT HAOOD
DIIEKTPOHHBIX
KOMITOHEHTOB JIJIs
M3y4eHUs] OCHOB
DIIEKTPOHUKH H
CXEMOTEXHUKH, a TAaKXKe
KOMILIEKT TIPUBOJIOB 1
ITATYMKOB PA3IMIHOTO
TUTIA TSl pa3paboOTKu




POOOTOTEXHUYECKUX
KOMILJIEKCOB.
B coctaB komiuiekTa
TOJKHO BXOJUTh:
MOTOPBI C SHKOJIEPOM -
HE MeHee 2 T,
CEPBOIPHUBO,T OOJIBIIIOH -
HEe MeHee 4 1T,
CEpPBOIIPUBOJI MAJIBIN - HE
MEHee 2 1T,
MH(paKpacHBIN TaTYHK -
HE MeHee 3 1T,
YIbTPa3ByKOBOW JTaTUMK
- He MeHee 3 1T, JaTYUK
TEMIIEPATYPHI - HE MCHEE
1 T, TaTYuK
OCBEIICHHOCTH - HE
MeHee 1 1T, Habop
DIICKTPOHHBIX
KOMITOHEHTOB
(pe3ucropsl,
KOHJICHCATOPBI,
CBETOAMOJIbI PA3JIMYHOTO
HOMHHAJA), KOMILJICKT
[POBOJIOB JIJIsI
OecracqHoro
MPOTOTUITUPOBAHHS,
raaTa 6ecraeuHoro
MPOTOTUITUPOBAHHS,
AKKYMYJIATOD U 3apsiIHOE
CTPOUCTBO.

B coctaB KOMITIEKTa
ITOJKEH BXOJIUTh
[pOrpaMMHUpPYEMbIi
KOHTpPOJLIIED,
[pOrpaMMHUpPYEMBbII B
cpene Arduino IDE unu
AHAJIOTMYHBIX CBOOOIHO
pacrpocTpaHsIeMbIX
cpenax pa3paboTKH.
[Iporpammupyemslii
KOHTPOJUIEP TOJKEH
00JaaTh TOPTAMHU TSI
MOJIKITFOUEHUS
U(POBBIX U
AHAJIOTOBBIX YCTPOMCTB,
muTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth wim




WiFi.

B cocraB KoMIUIeKTa
ITOJKEH BXOJIUTh MOJTYJIb
TEXHUYECKOTO 3PEHUS,
[IpeICTaBISONINN cOO0M
BBIYMCITUTEIILHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOIIECCOPOM
(KOJI-BO sZIEep - HE MEHEE
4 11T, yactoTa siapa He
Menee 1.2 I'T'1;, 00beM
O3V - "He menee 512 MO,
00bEM BCTPOCHHOM
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakCHMaIbHOE
paspericHue
BHJICOIIOTOKA,
repeaaBaeMoro 1o
mHTepdeiicy USB - He
MeHee 2592 x 1944 en.)
M ONITUYECKON CHUCTEMOM.
Mo1yJib TEXHHYECKOTO
BpeHUs JOKEH
00Ja1aTh
COBMECTUMOCTBIO C
Pa3TMYHBIMH
[IPOTPaMMHUPYEMBIMHU
KOHTpOJJIEpaMU C
MOMOIIbI0 HHTEp(DercoB
- TTL, UART, 12C, SPI,
Ethernet. Moaynib
TEXHUYECKOTO 3PCHHUS
ITOJDKEH UMETh
BCTPOCHHOE
MPOrpaMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIIIOHHON CHCTEMBI
ILinux, ITO3BOJISIONIEE
OCYIIECTBISTh
HACTPOWKY CUCTEMBI
MaIIHHHOTO 00y4eHUs
[MapaMeTpOB HEHPOHHBIX
ceTeil st OOHapY KeHUs
00BEKTOB, OIIPEIEIICHUS
X ITapaMeTpoB U
majpHeumen
MICHTH(UKAIIH.




KommiekT nomkeH
oOecrieunBaTh
BO3MOYXHOCTh U3y4CHUS
OCHOB Pa3pabOTKH
MPOrPaMMHBIX U
QrnapaTHBIX KOMILUIEKCOB
MHXCHEPHBIX CHCTEM,
penieHuit B chepe
"NHuTepHer Beweil", a
TaKXe PEIICHUN B
001acTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJIEKTa U
MaIIMHHOTO 00YYEHHSI.

KommnbrorepHoe 000pyaoBaHne

1

HoyTOyk

Dopm-PakTop: HOYTOYK;
PKecTkas,
HEOTKJII0YaeMast
KJIaBHaTypa: HAJTU4KE,
Pycckas packiaaka
KJIaBHATyphl: HAIMYUE;
Jlnaronans sKpaHa: He
MeHee 15,6 TIOMMOB;
Pasperienrie skpaHa: He
menee 1920 x 1080
MUKCEIIEH;

KomnmuecTBo siaep
[poreccopa: He MeHee 4;
KosnriecTBO MOTOKOB: HE
McHee &;

ba3zoBas TakToBas
HacTOTa MpoIeccopa: He
menee 1 I'T;
MakcumanbHasi TAKTOBast
MacTOTa MpoIeccopa: He
menee 2,5 I'T;
Ka1i-rmamsth
[poiieccopa: He MeHee 6
MoaiiT;

O0beM yCTaHOBJICHHOMN
ONIEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

0O06BemM
[MOA/1epKUBAEMOM
ONIEPaTUBHON MaMATH
(17151 BO3MOKHOCTH
paclIupeHusi): He MeHee

24 T"0aiir;

3 mIT.

2 IIT.




O0beM HAKOTTUTEIS
SSD: e menee 240
["GaiiT;

Bpemsi aBTOHOMHO#1
paboThl OT OaTapeu: HE
MeHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJIITOPOM: HE
oonee 1,8 kr;

Buemnnuii uatrepderic
USB crangapTa HE HUXE
3.0: HE MeHee Tpex
CBOOOIHBIX;

Buewnuit uurepgeiic
LAN (ucrmoyib30BaHHE
[EePEXOTHUKOB HE
[PEe1yCMOTPEHO):
HATHYNE;

Hanuuue monyneit u
mHTEpEiicoB
(Hcmonbp30BaHMe
[EePEXOTHUKOB HE
mpenxycMoTpeHo): VGA,
HDMI,

becripoBoaHas cBsizb Wi-
Fi: Hammuaue ¢
[TOAICPKKON CTaHAapTa
[EEE 802.11n nnn
COBpPEMEHHEE;
\Web-kamepa: nHamuuue;
MaHunyasaTop "MbIb':
HaTH4YNE;
[IpenycraHoBIeHHASA
OTIepaIlMOHHAsI CUCTEMA C
rpaduyecKkum
MOJIb30BATEIBCKUM
mHTEpPEiicoMm,
oOecreunBaromias
paboty
pacrpocTpaHEeHHBIX
00pazoBaTeNbHBIX U
00IIECUCTEMHBIX
[TPUIIOKEHUI: HAJIMYHE.

MOV (ripunTep,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHkIMU eyatwy,
KOTTPOBAHWS,
CKaHHUPOBAHMUA);

Dopmat Oymaru: He

1 mrr.

1 mrr.




MeHee A4;

[[BeTHOCTB: YepHO-
OCIIBII;

TexHonorus nevaTu:
mazepHas
MakcumanbHOE
pasperieHue nevyaTu: He
meree 1200 x 1200
TOYCK;

Hutepdeiicer: Wi-Fi,

Ethernet (RJ-45), USB.

Tabauya N 2

NPOPWIBHBIN KOMILJIEKT OBOPYJOBAHUS

HanmenoBanue
00opyI0BaHUs

Kpatkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KonuyectBo enunmIl
TUIsL IPOHIIEHOTO
KOMILJIEKTa
(o01reo0pa3oBaTeIbHBIC
OpraHu3alum, He
SIBIISTIOIIIAECS
MaJIOKOMIUICKTHBIM),
eJ1. M3M.

KosaudecTBo equHuI
VTS IPOHIIEHOTO
KOMILIEKTa
(MaJIOKOMILJICKTHBIE
00111600pa30BaTEIIbHBIC
OpraHu3aIm), €. U3M.

HbA30BAS (OBA3ATEJIBHAS YACTD)

ECTGCTBGHHO-HayLIHaSI HaIIpaBJICHHOCTH

1.

[{udposas
irabopaTopus 1o

OUOJIOTHH
(yueHunueckas)

O0ecrieunBaeT
BBLIIOJTHSHHE
TabopaTOPHBIX paboOT HA|
YpOKax 1mo OMOJIOTHH B
OCHOBHOM IIKOJIC U
[TPOEKTHO-
HCCIeI0BATEIbCKOM
ITeATEeIIbHOCTH
yJaIIuXxcs.
Kommnekramus:
becnipoBoaHOM
MYJIBTHIATYHK 110
Ouooruu ¢ 6-10
BCTPOCHHBIMH
ITaTYNKaAMH:

JlaT4rK BIAXKHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

I[aT‘-II/II( OCBCIICHHOCTHU




C TMara3oHoM
M3MEPECHHS HE YXKE YeM
ot 0 10 180000 1k
Jlatuuk pH c
TMara3oHOM U3MEPEHHUS
He yxe yem oT 0 1o 14
pH

JlaTurk TeMIiepaTyphbl C
TMara3oHOM U3MEPEHUS
He yxe yeM oT -20 10
+140 C

JlaTumk
RIIEKTPOIPOBOAUMOCTH
C AUana3oHaMu
M3MEPEHUS HE YXKE YeM
oT 0 10 200 MmkCwm; ot 0
o 2000 MxCwm; ot 0 1o
20000 MkCwm

/laTurk TeMIiepaTypbl
OKpYXKAaroIIei cpelibl ¢
TMara3oHoOM U3MEPEHUS
He yxe yeM ot -20 10
+40

IAKceccyapbl:

Ka6ens USB
COCIMHUTEIIBLHBIN
3apsiIHOE YCTPOUCTBO C
kaOeem miniUSB

USB Ananrep
Bluetooth 4.1 Low
Energy

KpaTtkoe pykoBOJICTBO
[0 SKCIUTyaTaluu
rdpoBoit tadboparopuu
[{udpoBast
BHJIEOKaMepa ¢
METANTUYECKUM
[ITAaTUBOM, pa3pelieHre
He meHee 0,3 Miukc
[IporpammHoOe
obOecrieueHue
MeToauueckue
[PEKOMEHIAIlUU HE
Menee 30 pabot
'YakoBka

Hammaue
[PYCCKOSI3bIYHOTO CalTa
MOIICPKKH, HATHINE
BUJICOPOJUKOB.




LludpoBast
lmaGopaTopusi 1Mo
XUMUAN

(yueHudeckas)

OO0ecneunBaeT
BBLIIIOJIHEHHE
mabopaTopHBIX paboT
10 XUMHH Ha YPOKax B
OCHOBHOM IIKOJIC U
[TPOCKTHO-
LICCIICI0BATEIbCKOM
eI TeIbHOCTH
yYaIIuXCs.
KoMmiiekramnus:
becnipoBoaHOM
MYJIBbTHAATYHK 110
XUMHH C 4-Ms
BCTPOCHHBIMH
ITaTYMKaMM:

JTaTuuk pH ¢
TMara3oHoOM U3MEPEHUS
He yxe uyeM ot 0 mo 14
pH

J{aT4YUK BEICOKOM
TeMIIepaTypPhl
(TepMOTIapHBIiA) ¢
TMara3oHoOM U3MEPEHUS
He yxxe yeM ot -100 go
+900 C

JlaTunk
PIEKTPONPOBOAUMOCTH
C Irana3oHaMu
M3MEPEHUS HE YXKE UeEM
ot 0 10 200 MxCwm; ot 0
mo 2000 MxCwm; ot 0 1o
20000 MmxCm

JlaTunk TeMIepaTypbl
TIATHHOBBIN C
TMara3oHOM U3MEPEHHS
He yxe yeM ot -30 110
+120 C

OTnenpHbIE JaTUYNKU:
J[aTYnuK ONTHYCCKOM
IIOTHOCTH 525 HM
AKceccyapbl:

Kabems USB

CO€ TUHUTENbHBII
3apsgHOE YCTPOUCTBO C
KabeaeM miniUSB
USB Ananrep
Bluetooth 4.1 Low
Energy

KpaTkoe pyKoBOJICTBO




MO KCILTyaTaluu
rdpoBoii taboparopun
Ha6op maboparopHoit
OCHACTKH
[IporpammHOe
oOecrieueHue
Mertoanueckue
[PEKOMEH/Ialluu He
Menee 40 pabot
Hanuuue
[PYCCKOSI3bIYHOTO CailTa
[O/IICP>KKH

Hanuune
BUICOPOIIUKOB.

[{udposas
lmaGopaTopus 1Mo

duzuke
(yueHuueckas)

O0ecrieunBacT
BBLITTOJTHCHUE
PKCIIEPUMEHTOB I10
TeMaM Kypca GU3HKH.
KoMIeKTaims:
becnipoBoaHOM
MYJIBTUAATUHK 110
(busuKe ¢ 6-10
BCTPOCHHBIMU
ITaTYNKaAMH:

[{udposoit gaTunk
TeMIIepaTypbl C
Tara3oHoOM U3MEPEHUSI
He yxe ueM ot -20 10
120 C

[{udpoBoii gaTumk
a0COIIOTHOTO TaBJIEHHUS
C IMana3oHoOM
M3MEPEHHS HE Y)KE YeM
ot 0 mo 500 xITa
J[aT4rK MarHUTHOTO
[1OJISI C JUAITa30HOM
M3MEPEHUS HE YXKE YeM
oT -80 mo 80 mTn
/laTunk HarpsKeHus ¢
rana3oHaMu
M3MEPEHHS HE YIKE YeM
oT -2 1o +2 B; ot -5 10
+5 B; or-10 10 +10 B;
oT -15 1o +15 B
JlaTynK TOKa HE yXkKe
ueM oT -1 10 +1 A
/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsIMHA HE MECHEe

uem: +/-2Q; +/-4 g; +/-




89

OTnenbHbIC
yCTpOMCTBA:

USB ocmmtorpad He
MeHee 2 kanaia, +/- 100
B
IAKceccyaphbl:

Kabens USB
COCIMHUTEIIBHBIN
3apsHOE YCTPOMCTBO C
Kkaberem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

KoHcTpykTOp U1
[IPOBEICHUS
AKCIIEPUMEHTOB
KpaTkoe pyKoOBOJICTBO
[0 SKCIUTyaTaluu
dpoBoii taboparopuun
[IporpammHOe
obOecrieueHne
Mertoanueckue
pexoMenanuu (40
pabor)

Hannune
[PYCCKOSI3BIYHOTO CalTa
MO1ICPKKH

Hanuue
BHJICOPOJTHUKOB.

KommnbrorepHoe 000pyi0BaHNE

4.

HoyTOyx

dopm-daxTop:
HOYTOYK;

PKecrtkas,
HEOTKJII0YaeMast
KJIaBHATypa: HAJIM4KE;
Pycckas packiiagka
KJIaBUATyphl: HAIUYUE;
/lnaronanp sKkpaHa: HE
MeHee 15,6 T10HMOB;
Paspenienne skpaHa: He
Menee 1920 x 1080
[TUKCEIICH;

KonuuecTBo siaep
[poleccopa: He MeHee
4;
Konn4yecTBO MOTOKOB:

He MeHee §;

3 mIT.

2 IIT.




bazoBast TakTOBas
JacToTa mpoleccopa: He
Mmenee 1 I'T;
MakcumanbHas
TaKTOBAas 4acTOTa
[poleccopa: He MeHee
2,5 I'T;

Koam-namsthb
[poiieccopa: He MeHee 6
MOaiiT;

O0beM yCTaHOBICHHOU
OTepaTUBHOM MaMSTH:
He McHee 8 1'0aliT;
O0BeM

O IEPKUBAEMOM
OTIepaTUBHON MaMATH
(17151 BOBMOYKHOCTH
paclIupeHusi): He MeHee
24 T'GaiiT;

O0beM HaKOMTUTEIS
SSD: ne menee 240

[ GaliT;

BpeMst aBTOHOMHOM
paboOTHI OT OaTapeu: He
MeHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJIITOPOM: HE
ooiee 1,8 kr;

Buewnuil uarepdeiic
USB cranpgapra He
HioKe 3.0: He MeHee
TpeX CBOOOIHBIX;
Buewnuil uarepdeiic
LAN (ucronb3oBaHue
MEePEXOTHUKOB HE
[pPeyCMOTPEHO):
HATHYHE;

Hanmnune monynen u
nHTEpPeiicoB
(MCTIONBh30BaHKE
MEePEXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBoaHas CBSA3b
\Wi-Fi: namuuwe ¢
MOIIEP>KKON CTaHIapTa
IEEE 802.11n wm
COBpEMEHHEE;




\Web-kamepa: nanuuue;
ManunyiasaTop "MbIb'":
HATHYUE;
[IpenycraHnoBiIeHHAs
OIepalMoOHHas CUCTEMA
c rpadpraeckumM
M0JIb30BATEITHCKUM
nHTEepdericoM,
oOecrneunBaroast
padoty
[pacpoCTpaHECHHBIX
00pa3oBaTeNbHbIX U
0OLIECUCTEMHBIX
[IPUITOKEHUI:

HaJTHJuE.

MOV (npunTEp,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHKIIMH TIeYaTH,
KOITMPOBAHUS,
CKaHUPOBAHUSA);
dopmar Oymaru: He
MeHee A4;

[[BeTHOCTB: YepHO-
OCIbIiL;

TexHonorus neyaTu:
mazepHast
MakcuMalibHOE
pa3pelleHue neyaTu: He
menee 1200 x 1200
TOYEK;

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

1 mT.

1 .

JIOITIOJIHUTEJIBHOE ObOPY IOBAHUE

EcTecTBEeHHO-Hay4Has1 Hall

ABJICHHOCTD

1.

[ludposast
mabopaTopust 1o

Orosorun
(yueHuueckas)

OO0ecneunBaeT
BBLIIIOJTHCHHE
TabopaTOpHBIX pabOT HA
ypOKax 1o OMOJIOTHUHU B
OCHOBHOH IIKOJIE 1
[IPOCKTHO-
LICCIIeI0BATEIbCKOM
e TEeIbHOCTH
yYaIuxcs.
Kommnekramus:
becnipoBoaHOM
MYJIBTHIATYHK TI0
Ouooruu ¢ 6-10
BCTPOCHHBIMH

JaTYMKaMM

1 mIT.

1 mT.




JaTunK BIa’KHOCTH C
Tara3oHOM U3MEPECHHS
0...100%

JlaT4rK OCBEIICHHOCTH
C Arana3oHOM
M3MEPECHHS HE YXKE YeM
ot 0 10 180000 1k
Jlatuuk pH c
TMara3oHOM U3MEPEHUS
He yxe yem oT 0 1o 14
pH

JlaTurk TeMIiepaTyphbl C
TMara3oHOM U3MEPEHUS
He yxe yeM ot -20 10
+140 C

JlaTunk
PIIEKTPOIPOBOAMMOCTH
C Avana3zoHaMu
M3MEPEHUS HE YXKE YeM
oT 0 10 200 MmkCwm; ot 0
o 2000 MxCwm; ot 0 110
20000 MkCwm

/laTunk TeMIiepaTypbl
OKpYXKAaroIIei Cpelibl ¢
TMara3oHoOM U3MEPEHUS
He yxe yeM ot -20 110
+40

IAKCeccyaphl:

Kabens USB
COCIMHUTEILHBIN
3apsiIHOE YCTPOMCTBO C
Kkabenmem miniUSB

USB Ananrep
Bluetooth 4.1 Low
Energy

Kpatkoe pykoBOICTBO
[0 SKCIUTyaTaluu
rdpoBoit tadboparopuu
[udposas
BHICOKaMepa ¢
METAJNTNYECKUM
[ITATUBOM, pa3pelieHre
He meHee 0,3 Mimkc
[IporpammHOe
obOecrieueHue
MeToauueckue
[PEKOMEHIAIlMU He
Menee 30 pabot
'YakoBka




Hanuuune
[PYCCKOSI3BIYHOTO CaiTa
[MOJEPKKH, HATUYNE

BUJICOPOJIMKOB.
Lludposast ObecnieunBaeT 1 m. 1 mr.
iTabopaTopus 10 BBIIIOJTHCHUE

XUMUAN
(yueHudeckas)

mabopaTopHbBIX paboT
10 XMMUH Ha YpOKax B
OCHOBHOM IIKOJIC U
[IPOEKTHO-
LICCIICI0BATEIbCKOM
ITeATEIbHOCTH
yUYaIIuXCs.
KoMIuiekranus:
becnipoBoaHOM
MyJIbTUAATYMK 110
XUMHU C 4-MsI
BCTPOCHHBIMU
ITaTYMKaMH:

JTatuuk pH ¢
TMara3oHoOM U3MEPEHUS
He yxe yeM ot 0 1o 14
pH

J{aT4YUK BEICOKOM
TeMITepaTypbl
(TepMOMIapHBIiA) ¢
Tara3oHoOM U3MEPEHUSI
He yxe yeM ot -100 go
+900 C

JlaTunk
PIIEKTPOIPOBOANMOCTH
C Irana3oHaMu
M3MEPEHUS HE YXKE YeM
oT 0 70 200 MmxCwm; ot 0
mo 2000 MxCwm; ot 0 110
20000 MmxCm

/laTunk TemriepaTypbl
[MIaTHHOBBLIN C
Tara3oHOM U3MEPEHHUSI
He yxe ueM ot -30 110
+120 C

OTacabHBIC TATYHKU:
J[aT4mK ONTHYECKOU
[UIOTHOCTH 525 HM
IAKCecCyaphl:

Ka6ens USB

COe TUHUTEILHBIN
3apsiIHOE YCTPOUCTBO C
KabemeM miniUSB




USB Apnanrep
Bluetooth 4.1 Low
Energy

KpaTkoe pyKoBOJICTBO
[0 SKCIUTyaTaluu
rdpoBoii taboparopuun
Ha6op nmaboparopHoit
OCHACTKH
[IporpammHOe
oOecrieueHue
Mertoanueckue
[PEKOMEH/Ialliu He
Menee 40 pabot
Hannuue
[PYCCKOSI3BIYHOTO caiTa
[O/IICP>KKH

Hannune
BUICOPOJIUKOB.

[{udposas
lmaGopaTopus 1Mo

duzuke
(yueHuueckas)

O0ecrieunBacT
BBLITTOJTHCHUE
PKCIIEPUMEHTOB I10
TeMaM Kypca GU3HKH.
KoMIeKTaims:
becnipoBoaHOM
MYJIBTUAATUHK 110
(busuKe ¢ 6-10
BCTPOCHHBIMU
ITaTYNKaMH:
[{udposoit qaTank
TeMIIepaTypbl C
TMara3oHOM U3MEPEHUS
He yxe ueM ot -20 10
120 C

[{udpoBoit gaTumk
a0COIIOTHOTO TaBJIEHHUS
C IMana3oHoOM
M3MEPEHUS HE YXKE YeM
ot 0 mo 500 xITa
J[aT9rK MarHUTHOTO
[1OJIS C JUAITa30HOM
M3MEPEHHS HE YIKE YeM
oT -80 go 80 mTn
/laTunk HarpsKeHus ¢
mrana3oHaMu
M3MEPEHHS HE YIKE YeM
oT -2 1o +2 B; ot -5 10
+5 B; or-10 10 +10 B;
oT -15 1o +15 B

ATYHUK TOKa HC YXKC




yem ot -1 10 +1 A
/laTunk akcenepoMeTp ¢
[OKa3aTe/IsIMU HE MEHEE
uem: +/- 2 ¢; +/- 4 g; +/-
8¢

OTaenbHbIC
yCTpOMCTBA:

USB ocmmiorpad He
MeHee 2 kanaia, +/- 100
B
IAKceccyaphbl:

Kabens USB
COCIMHUTEIIBHBIN
3apsiIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Ananrtep
Bluetooth 4.1 Low
Energy

KoHcTpykTOp U1
[POBEICHUS
AKCIIEPUMEHTOB
KpaTkoe pyKOBOJICTBO
[0 SKCIUTyaTaluu
rdpoBoii taboparopun
[IporpammHOe
oOecnieueHue
Mertoanueckue
pexoMenauu (40
pabor)

Hanmuune
[PYCCKOSI3BIYHOTO CalTa
MO1ICPKKH

Hamuune
BHJICOPOJTUKOB.

[{udposas
iraGopaTopus 1o

dbu3noIOTUN
(mpohuIbHBIHI
YPOBEHB)

O0ecrieunBaeT
[TPOBE/ICHHE
FICCIICOBAHUS 110
(YyHKITMOHUPOBAHUIO
IEJIOBEUYSCKOTO
OpraHu3ma.
KoMiiekranus:
becnipoBoaHOM
MYJIBTHIATIUK 110
¢buzuonaoruu ¢ 5-10
BCTPOCHHBIMH
maTuynkaMu: JlaTamk
ApTEPUATTLHOTO
napyienus (0...250 mm
T. CT.)

1 mrT.

1 mrr.




JlaTuuk mmyJbca ¢
TUana30HOM U3MEPEHHS
He yxe ueM ot 30 1o
200 yn/mMuH

/laTunk TeMIiepaTypbl
Tena ¢ AUarna3oHoM
M3MEPEHUS HE YXKE UeM
ot +25 no +40 C
J{aTYMK 9aCTOTHI
ITBIXaHUS C TUANa30HOM
M3MEPEHUS HE YXKE YeM
ot 0 1o 100
[[UKJIOB/MUH

/laTunk ycKOpeHus ¢
rmokaszarensimu +/- 2 Q;
+/-4.g;+/-8¢
OTnenbpHbIC
yCTpOKCTBa:

JlaTtunk OKI ¢
TUana30HOM U3MEPEHHS
He yxe yeM ot -300 1o
+300 MB)

JlaTuuk pH ¢
TUAna30HOM U3MEPEHHS
He yxe yem ot 0 1o 14
pH

JlaTunk cumomep ¢
TMara3oHOM U3MEPEHUSI
He yxe ueM ot -40 1o
40 H

JlaTurK OCBEIIEHHOCTH
C AMana3oHOM
M3MEPEHUS HE YXKE UEM
ot 0 10 180000 1K
IAKceccyaphbl:

Kabens USB
COEIMHUTEIIbHBIN
3apsiiHOE YCTPOMCTBO C
Kkaoenem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

KonctpykTop st
[TPOBEICHUS
PKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO
[0 SKCIUTyaTaluu
dpoBoii Taboparopuu
[ IporpammHOe




oOecreucHue
MeTognuecKue
[PEKOMEHIAIUU HE
MeHee 20 padot
Hamune
PYCCKOSI3BIYHOTO caiiTa
[0 JIJICPKKH

Hanynaue
BUJICOPOJIHKOB.

[{udposas
mabopaTopust 1o

PDKOJOI'nn

ObecnieunBaeT
MPOBE/ICHUE YIeOHOTO
PKOJIOTUYECKOI0
MOHUTOPHHIA
MHCTPYMEHTAIbHBIMU
MeTomxamu. HaGop
[IPUMEHSETCS IIPU
M3y4EHUU SKOJIOTHUH,
0HOJIOIHH, XUMUH,
reorpauu u
[IPUPOJOBEACHUS, a
TaKKe JJIs
MHIMBUTyaIbHBIX
MICCIIEIOBaHMS U
[IPOEKTHOM

e TeIbHOCTH
[IIKOJIbHUKOB.
Komrurekrarnus:
becnipoBoaHOM
MYJIbTUIATYUK T10
DKOJIOTHYECKOMY
MOHHUTOPHHTY C §-10
BCTPOEHHBIMH
TaTYNKaMHU:

/laTunK HATPAT-HOHOB
JlaT4nK XJIOpUA-NOHOB
Jlatunk pH ¢
TUana3oHOM U3MEPEHUS
He yxe yem ot 0 1o 14
pH

JlaT4nK BIIQXKHOCTH C
TUana3oHOM U3MEPEHUS
0...100%

JaTamK OCBEIIEHHOCTH
C 1Mara3oHOM
M3MEpEHUS HE yKe YeM
ot 0 1o 180000 5k
JlaTurk TeMIiepaTypsl C
ana3oHOM U3MEPEHUS
He yxe yeM ot -20 110

1 mT.

1 mr.




+140 C

JlaTumk
RIIEKTPOIPOBOAUMOCTH
C Mara3zoHaMu
M3MEPEHUS HE YXKE UeM
oT 0 1o 200 MmxCwm; ot 0
o 2000 MxCwm; ot 0 110
20000 MmxCm

/laTunk TeMIiepaTypbl
OKPYXAIOIIEH Cpeibl ¢
TMara3oHoOM U3MEPEHUS
He yxe 4eM oT -20 10
+50 C

OTIenbHbIC TaTUYUKU:
/laTuMk 3ByKa C
byHKIHEH
MHTETPUPOBAHUS C
Tana3oHOM U3MEPEHUS
JacTOT HE MEHEE YeM OT
50 I'p mo 8 kI'm;
J{aTuuk BIa)KHOCTH
[TOYBBI C AUANIA30HOM
M3MEPEHUS HE YXKE YeM
ot 0 10 50%

JlaTunk kuciopoaa c
TMara3oHoOM U3MEPEHUS
ot 0 1o 100%

J[aT4uK ONTHYECKOM
MJIOTHOCTH 525 HM
J[aT4uMK ONTHYECKOM
m1oTHOCTH 470 HM
JlaTunk TypOuIUMETp C
TMara3oHOM U3MEPEHUS
He yxe uyeM ot 0 1o 200
NTU

JlaTurk OKHCH yriIepona|
C TMara3oHoM
M3MEPEHUS HE YXKE YeM
o1 0 1o 1000 ppm
IAKCecCyaphl:

Kabens USB
COCTMHUTENBHBIN (2
[11T.)

3apsgHOE YCTPOUCTBO C
kabemem miniUSB

USB Ananrep
Bluetooth 4.1 Low
Energy

CTepKeHb Il




3aKpPEIJICHHS TATYMKOB
B [IITATHBE

Kpartkoe pykoBOaCTBO
[0 SKCIUTyaTaluu

111 (hpoBO JTabopaTopuu
[IporpammHoe
obOecrieueHue
MeToguuecKue
[PEKOMEH/IAllUU HE
MeHee 20 padot
'YnakoBka

Hanuuue
[PYCCKOSI3BIYHOTO CailTa
MOIJICP>KKU, HATUYUE
BHJICOPOJTHKOB.

Mukpockorn
1 (poBoi

Tun MUKpockorna:
010JIOTHYSCKUM
Hacanka Mukpockorna:
MOHOKYJISIpHAS
Hasznauenue:
TabopaTopHbIN

MeTo1 McclIeJOBaHUS :
CBETIIOC II0JIC
Martepuail ONITUKHU:
OIITUYCCKOE CTEKIIO
'VBeanueHue
MUKpOCKOIIa, Kpat: 64 -
1280

Oxynsiper: WF16x
OO0bekTuBsL: 4X, 10X,
40xs
(moAnpyXKUHEHHBIN)
PeBonbBepHast rojIoBKa:
Ha 3 00BEKTHBA

Tun moACBeTKH:
3epKaJio UM CBETOIUO
Pacnonoxenue
[MOJICBETKU: BEPXHSAS U
HIOKHSS

Marepuai kopiyca:
MeTasl

[[peIMETHBIN CTOJIHK,
MM: 90

Mcrounuk nutanus: 220
B/50 I'a

Uucno meranukceneit: 1

1 mT.

1 .

Ha6op OI'D o
XUMUAN

B Habop BXOIAT BECHI

itabopaTopHbIe

1 mrr.




hriekTpoHHble 200 T,
CIIUPTOBKA
lmabopaTopHasi, BOpOHKa
KOHUYEecKasi, ajoyka
CTEKJISIHHAS, TPOOHpKa
[1X-14 (10 mTyK),
CTAaKaH BBICOKHI C
HocukoM BH-50 ¢
METKOH (2 ITYKH),
[IMTHH]IP
M3MepUTENbHBIN 2-50-2
(CTEKJISTHHBIMH, C
[IPUTEPTON KPBILLIKOH),
[ITATUB JIsI TPOOUPOK
Ha 10 rHe3., 3a)KUM
POOUPOYHBIH,
[mnaTeNb-10euka (3
ITYKH), HA0Op
(h1aKoHOB 1Jis
XpaHEHUs! paCTBOPOB U
[peakTUBOB (00bEM
¢daaxona 100 mu - 5
KOMILUIEKTOB 110 6 HITYK,
00bem irakona 30 mur -
10 xomIUIEKTOB 110 6
[ITYK), TWIAHAP
M3MEPUTENBHBIN C
HocukoM 1-500 (2
[ITYKH), CTAKaH
BbIcOKH 500 M (3
[ITYKH), HAOOp epriei
TS MBITBSI TIOCYTBI
(epIi 711 MBIThS
MpOOUPOK - 3 MITYKH,
epII 1711 MBIThS KOO - 3
[TYKH), XanaT OeJbIid
x/0 (2 mTyKH),
MepYaTKi PE3NHOBBIC
XUMUYECKUE CTOMKHE (2
[ITYKH), OUKU
RaUTHBIC, PUIBTPHI
oymaxsusie (100 mrTyk),
roproydee JiIsl CIUPTOBOK]
(0,33 ).

B coctaB HabOp BXOIAT
[PEaKTUBBI: ATTFOMUHHUIA,
PKeNe30, CoJsTHast
KHCJIOTa, METHIIOPAHK,
(benondranens,




AMMUAK, TIEPOKCH]T
BOJ0OpOJa, HUTPAT
cepeOpa U Apyrue; B
o011eit cnoxxnoctu - 44
[Pa3JIMYHBIX BEIIECTB,
MCIIOJIb3YEMBIX JJIsI
COCTaBJICHUS
KOMIUIEKTOB PEaKTUBOB
[IpH [IPOBEICHUU
HK3aMEHALIMOHHBIX
PKCIIEPUMEHTOB TI0
KypCy IIKOJbHOU
XFMHH.

YyeOnas
maboparopust 1o
HEHPOTEXHOIOTUH

B coctaB BXOaAT:
Cencop Tun 1 He Mmenee
1 mT., oGecreynBaeT
BO3MOKHOCTb
[PETHCTpAllUK CUTHAIA
PIEKTPUYECKON
AKTHBHOCTH MBIIIIIT
(37IEKTPOMHUOTPAMMBHI,
OMI).

Perucrpanus nomkHa
OCYIIIECTBIISICTCS
HEWHBA3UBHO, CYXHMH
DIICKTPOJIAMH.
B03MOXKXHOCTBIO
KpEIUICHUS K PyKe
geI0BeKa, YTO JTOJHKHO
TaBaTh BO3MOKHOCTh
[PETUCTPUPOBATH
PIEKTPUUECKYIO
AKTHBHOCTH MBIIIIIBI B
00nacTu, HaJ KOTOPOit
[pacroJiaraeTcs
kperieHue. [Ipu
HATIPSDKEHUU MBITIITBI
MoJKHA OBITH
oOecreueHa
BO3MOKHOCTb
HAOTIOICHUS TyYHOCTH
curHaina (T.e.
npucytcTue OMI),
[pu paccradiieHuu
MBIIIILIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He MeHee
1 mr., obecrieunBaeT
BO3MOXHOCTD

1 mT.

1 .




[PETUCTpAIK CUTHAJIA
(boTOIIeTU3MOTrPAMMBbI
(PII) onTrueckum
[yTeM, 33 CUET
M3MEHEHUS
OTPaXKEHHOT'O OT
KPOBEHOCHBIX COCYJIOB
cBeTa, 00beM KOTOPBIX
M3MEHSETCS MO/
BO3JIEHCTBUEM
[1yJIbCOBOU BOJIHBI.
CeHcop JOKEeH ObITh
oOecrieueH
BO3MO>KHOCTBIO
KpEeTICHUS K
[oIyIIeyKe maiblia
YeJI0OBEKa.

Cencop Tun 3 He MeHee
1 mr., obecrieunBaeT
BO3MOYXHOCTb!
[PETHCTpallUM CUTHAJIA
AIIEKTPOKAPIUOTPAMMBbI
(OKI') He MHBa3UBHBIM
CII0co00M;
peructpauuu I, II u I
OTBECHUIA,
[TOAKITIOUEHUS
PIIEKTPO/IOB K CEHCOpPY C
[TOMOILIBIO
COCTMHUTEIIbHBIX
[TPOBOJIOB,
000pYTI0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He MeHee
1 mT. obecrieunBaeT
BO3MOXKHOCT:
[pETUCTpAIlK CUTHAIIA
KOKHO-TaJIbBAHUYECKOU
peaxiuu (KI'P),
[PETHCTpaINsi KOTOPOTO
OCYILECTBIISIETCS Ha
[MOCTOSTHHOM TOKE;
MOJIKJIFOUEHUS K TeITy
4ETOBEKA C TTOMOIIBIO
CYXHX 3JIEKTPOJIOB,
MOAKTIOYEHUE KOTOPBIX
K CEHCOpY
OCYIIECTBIISIETCS C
nomoikio TouchProof




[Pa3bEMOB.
Cencop Tun 5 He MeHee
1 mt., obecrieunBaeT
BO3MO>KHOCTb!
[pErUCTpalluM CUTHAIA
PIEKTPUYECKON
AKTUBHOCTH MO3Ta
(33T") ¢ moMorIbIO
CYyXUX HEMHBA3MUBHBIX
PIIEKTPO/IOB;
[perucTpanuu
PIEKTPUYECKON
AKTUBHOCTH Pa3HBIX
ImoJIell Mo3ra;
[TOAKITIOYEHUS
PIIEKTPOIOB K CEHCOPY C
[MOMOIIIBIO
COCTMHUTEBHBIX
[TPOBOJIOB,
000pyAOBaHHBIX
TouchProof pazsemamu;
BaKpeIICHUS
PIIEKTPOJIOB Ha
[MOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 He MeHee
1 mr., obecrieunBaeT
BO3MOKHOCT:
[PETHCTpAllUM CUTHAJIA
Kosie0aHus TPy THOM
kietku (Cencop
ITBIXaHUS ); ONIPEIEICHUS
YACTOTHI JBIXAHUS.

Y cTpoiicTBo s coopa
ITAaHHBIX OT CEHCOPOB U
repeaayvn Ha
[epCOHAIbHbBIN
KOMITBIOTED
oOecrieunBaeT
BO3MOXKHOCTh cOOpa
MTaHHBIX OT
MOIKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTy4YEeHHBIX JAaHHBIX Ha
[1K. ITonxmouenne
[IEHTPAJIBLHOTO MOJIYJISI K
1K ¢ nomomsro USB-
KaOens. LlenTpanbHblii
MOYJTh UMEET HE MEHEee
| 1IT.: raJIbBAHUYECKYIO




m3ossamuio ot 1K,
[{eHTpaJIbHBII MOAYJIb
oOecrieynBaeT
BO3MOXXHOCTb
0THOBPEMEHHOTO
[TOIKJTFOUCHUS BILJIOTh
1o 4 cencopos. Kaxibrit
113 BXOJ0B
[{eHTpanbHOTO MO
MMEeT TaJIbBAaHUYECKYIO
30O
(oOecrmieueHue
MEKKaHaJIbHOM
rajlbBAHUISCKOMN
M30JISLIAN ).

[ lonkirouenune
CEHCOPOB K
[{eHTpaabHOMY MOJYITIO
OCYILECTBIISIETCS C
[TOMOIIBIO
CIIELUATTU3UPOBAHHBIX
pazbemMoB Tuna LEMO,
00eCIICUNBAIOIIUX
[PaBUILHOCTh
MOJAKIIOYEHUS pazbeMa
1 CHUIKAIOIIIUX PUCK
CITy4allHOTO KaCaHMs
[Pa3bEeMOB
TOKOITPOBOIAIINX
gacTed, a TakxKe
00CCIIeuynBaIOIINX
BaIIUTYy OT
HECAaHKI[MOHUPOBAHHOTO
[TOIKTIOUCHUS K
[TPOU3BOJIbHBIM
yCTpPOKCTBaM.

Monyns "Knonka" He
MeHee 1 1mT.,
oOecrieuynBaeT
BO3MOKHOCTb:
[pa3MeTKU
[PETHCTPUPYEMBIX
CUTHAJIOB U OTMEYaTh
HE MeHee 3-X
[Pa3IMYHBIX KATETOPUU
COCTOSTHUI.

'Y cTpOoKCTBO, BXOJSIIIIEE
B cocTaB JabopaTropuu,
ITOKHO 00€eCIeunBaTh




BO3MOYXHOCTh
[perucTpalnuu
ApTEepUAIEHOTO
TaBJICHUS.
[IporpammHOe
obOecrieuenue (nanee -
[10). JomxHO
oOecrieunBaTh
BH3YaIN3aIUIo U
00paboTKy
[PETUCTPHUPYEMBIX
CUTHAJIOB.

[ J1aBHOE OKHO
[IPOrPaMMBbI JTOJIKHO
COCTOSITh M3 BKIIAJIOK,
KaXKIasi U3 KOTOPBIX
COIEPXKHUT HAbOP
rpadukos,
HEOOXOUMBIX IS
OTOOpaKCHHS
Tpedyemon
nH(opMaIuu.

JTomKHa UMEThCS
BKJIAJIKa JJI51
0THOBPEMEHHOTO
[IPOCMOTpA CHTHAJIA CO
BCEX CEHCOPOB,
OJTHOBPEMECHHO
MOIKJIFOUEHHBIX K
[{eHTpanbHOMY
MOJTYITIO.

(JT0 oOecrieunBaeT
BO3MOYXHOCTh
MHOTOKaHAITBHOTO
(mosurpaguueckoro)
pexxuMa paboThl
yCTpOMCTBA.

Tax>ke JTOJDKHBI
MMETHCS BKIIQJKH JIJIS
BH3YaIH3al[ii CUTHAIOB
0T ceHcopoB OMI,
@IIT", OKT, KT'P, D9T,
CeHCOpa JIbIXaHus,
KHOITKH; 8 TaK¥Ke
[TPOU3BOTHBIX
rpauKOB, Ha KOTOPBIX
BU3YaTH3UPYIOTCS
CrieITU(UIHBIE JIJIST TOTO
WJTH MHOTO CHTHAJIA




BEJTMYUHEIL.
1O noskHO maBaTh
BO3MOKHOCTh
BH3YyaIH3alud U
00paboTKn
[PETUCTPUPYEMBIX
CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanuzanus
CUTHAJIA, CIIEKTP
CUTHAJIA, aMILUTUTYIHBIN
TPUTTEP

- OIII': Bu3yanuzamus
CUTHAJIa, CIIEKTpa
CUTHAJIa, TAXOTPAMMBI,
rpaduK myJbca

- OKI': Bu3yanuzanus
CUTHAJIa, TAXOTPAMMEI,
rpaduk mynbca

- KI'P: Busyanusauus
CUTHala

- O0I': Bu3yanuzarus
CUTHaJa, CIIEKTP
CUTHaJIa, aMILTUTY1a
ab(da-puT™a,
AMILTUTYa OeTa-puTMa.
- CeHcop JbIXaHus:
BH3YaIH3alisl CUTHAJA,
- Knomnka:
BH3yaIn3alus CUTHAIA
Pa3METKHU

[1O no1KHO UMETH
BO3MOYKHOCTh
KaCTOMH3AIUH U
HacTpoiiku [10 nns
APHEKTUBHOTO
OTOOpaKEHHS
rpaduKoB: HaCTpOKa
[1BETa, BHIOOD
MapaMeTpoB IS
AHaJTN3a, BEIOOP
0TOOpaKaeMBbIX
rpaduxos,
MacIITaOupoOBaHUE
rpadukoB. [10 momkHO
MMETh BO3MOKHOCTh
BavcH U
BOCITPOU3BEICHUS
[PETUCTPHPYEMBIX
CUTHAJIOB.




B03MOKHOCTB
HACTPOWKH TTapaMETPOB
(HIbTpaluy CUTHATIA C
MMOMOIIBIO QUIBTPA
HUKHUX 9acTOT,
(HIBTpa BEICOKUX
4aCTOT, TIOJIOCOBOTO
buasTpa,
[PEKEKTOPHOTO
(bunsTpa.

C nemnpio ynodcraa
AHAJIM3a CHTHAJIa,
TOJKHA UMETHCS
BO3MOYKHOCTbH 3aITHCH
[PETUCTPHPYEMBIX
CUTHAJIOB B (haiin, ¢
[MOCIIEAYOLIEH
BO3MOYKHOCTBIO MX
MOCJIETYIOIIETO
BOCIIPOU3BEICHHS B
manHoM [10 (umutupyst
[PETUCTPAIIMIO CUTHAJIA B
PeKUME peaTbHOTO
BPEMCHH).

B cocrase:
METOMYECKHE
MaTepHaIbl s
VIUTEIS |
oOy4aromuxcs,
OIHCaHUE
[1OIKJTFOUEHUS] CEHCOPOB
lmaGopaTopuu,
MHCTPYKIIUU TTIO
rcrionb3oBanuio 110,
OINHCaHUe
TabopaTOPHBIX U
MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCIIE
COJCPKHUT
Mpe3CHTAI[HOHHBIE
MaTepuabl.
'YmakoBka/kopoOka
mabopaTtopuu JOHKHA
oOecrieunBath ya00HOE
XpaHEHUE U COACPKATh
MOJICKA3KH IS
[pacIioIoKeHUs
CEHCOPOB U YCTPOWCTB
maboparopuu s




yI00HOTO
MCIIOJIb30BaHMS
[pernoaaBaTess MU U
00yJarONUMUCS.

TexHosornyecKas HanpasJl

CHHOCTD

0.

O0pa3oBaTeIbHBIN
KOHCTPYKTOP IS
[PAaKTUKHA OJIOYHOTO
[POrPaMMHUPOBAHUS C
KOMILJICKTOM
TaTYNKOB

PoGoToTeXHUYECKUI
Ha0op MpeaHa3HauYeH
TSI U3Yy4YEHHS] OCHOB
[POOOTOTEXHUKH,
eTasei, y3JioB U
MEXaHHU3MOB,
HEOOXOIUMBIX JIJIs
CO3MaHUS
[POOOTOTEXHUYECKUX
YCTPOKCTB.

Ha6op npexacrasinser
COO0M KOMILJIEKT
CTPYKTYPHBIX
DIIEMEHTOB,
COCTMHUTEBHBIX
DIIEMEHTOB H
PIIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3BoJisier
coOupats (1
[POrpaMMHUPOBATH
coOupaemMble MOJIEIN),
13 DJIEMEHTOB
BXO/JISIINX B €r0 COCTAaB,
MOJIeTTN MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX
YCTPOUCTB C
ABTOMATH3UPOBAHHBIM
YIpaBIEHUEM, B TOM
YHCIIC Ha KOJIECHOM
X0y, a TaK e
KOHCTPYKLIHH,
OCHOBaHHBIX Ha
MCITI0JTb30BaHUH
nepenad (B TOM YUCIIe
YEPBSIYHBIX U
3yOuaThIX), a TaK XKe
[PBIYAroB.
CBETOIMOIHBIN
MaTpPUYHBIA JUCIUIEH C
0emoif MoICBETKOM Ha
KOHTpOJLIEpE

KonnuecTBo IIOPTOB

1 mT.

1 mr.




BBOJIa/BBIBOIA HA
KOHTpPOJIEpPE HE MEHee
6
KonruecTBO KHOIOK HE
MeHee 4

OO011e€e KOJIMYECTBO
PIIEMEHTOB: HE MEHEe
520 1IT., B TOM YHCIIE:
1) nporpamMmmupyemslii
0JIOK yrpaBJICHHUS,
KOTOPBIA MOXKET
paboTaTh aBTOHOMHO U
B IOTOKOBOM PEXKHME;
2) CepBOMOTOPBI

3) maT4MK CUIIBI

4) MaT4YUK pacCTOSHUS
S) TaT4MK 1BETA

6) aKKyMyJIATOpHAs
Oatapes

7) [lnacTukoBbIe
CTPYKTYpHBIC
HIIEMEHTHI, BKIIIOYast
nephoprpoOBaHHbBIC
PIIEMEHTHI: OaJKH,
KyOMKH, OCH U BaJIbI,
COCTMHUTEITbHBIE
PIIEMEHTHI K OCSIM,
[IICCTePHH,
MpelHa3HauYeHHbIC IS
CO3aHMSI YSPBIYHBIX U
3yOuaThIX Tepeay,
COCTMHUTEIBHBIC U
KpEene)KHbIE DIIEMEHTHI;
7) [IporpammHuoe
oOecrneueHue,
MCTIOJTB3YeMOe JIIIsSt
MPOrPaMMHUPOBAHUS
coOupaeMbIxX
[POOOTOTEXHUYECKUX
MOJIeJIEl U yCTPOMCTB,
ITOCTYITHO IS
CKaYMBaHUS U3 CCTH
HTEpHET

10.

O0pasoBaTenbHBIN
Ha0Op MO MEXaHHKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KommiekT gig
M3yYeHHUS OCHOB
DIIEKTPOHUKH U
POOOTOTEXHUKHU
HaGop momkeH ObITH

MpeaHa3Ha4YeH IS

1 mIT.

1 .




MPOBEICHUS YUEOHBIX
BaHSATHUI 110
DIICKTPOHUKE U
CXEMOTEXHHUKE C IIEITHI0
M3ydeHus Hauboee
pacrpoCTpaHEeHHON
PICMEHTHOM 0as3kbl,
[PUMEHSIEMOH TSI
MHKCHEPHO-
TEXHUYIECKOTO
TBOPUYECTBA YUAIIUXCS H
Pa3pabOTKH y4eOHBIX
MoJ1eJIeit poOOTOB.
HaGop noimkex
[MO3BOJISTH YYaITIMCS
Ha MMPAKTHKE OCBOUTh
OCHOBHBIC TEXHOJIOTUU
[IPOCKTUPOBAHUS
[POOOTOTEXHUUECKHX
KOMILJICKCOB Ha
[prMepe yueOHbIX
MoJieiel poOOTOB, a
TaK)Ke U3YIHUTh
OCHOBHBIC TEXHUYCCKHE
perieHus: B 00JacTu
KHOCPHETUUYECKUX U
BCTPAMBACMBIX CHCTEM.
B cocraB komruiekTa
ITOJI’KEH BXOAUTH HAbOP
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIsi COOPKU
MakeTa
MaHUTTYJISIIUOHHOTO
po0O0Ta, KOMIIJIEKT
METATNYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIsi COOPKU
MakeTa MOOUIILHOTO
poboTa u T.II.

B cocraB komIuiekTa
BXOJIUT HAOOP
DIICKTPOHHBIX
KOMIIOHEHTOB JIJIsI
M3YYICHHS OCHOB
DIIEKTPOHUKU U
CXEMOTEXHHKH, & TAKKE
KOMIUIEKT MPUBOJIOB U
ITaTIUKOB PA3TUIHOTO
TUTA 7151 pa3pabOTKH




[POOOTOTEXHUUECKUX
KOMILIIEKCOB.

B cocraB komruiekTa
ITOJI’KHO BXOJUTh:
MOTOPBI C SHKOJIEPOM -
HEe MeHee 2 T,
CEpPBOMPUBO]T OOJIBIIION
- He MeHee 4 T,
CEpPBOIPUBOJI MaJIbIN -
HEe MeHee 2 IIT,
MH(MpaKpacHBIN TaTINK
- He MEHee 3 T,
YJIbTPa3BYKOBOM TaTUUK
- He MEHee 3 T,
TaTYNK TEMIIepaTyphI -
He MeHee | 1T, TaT4uK
OCBEIIICHHOCTH - HE
MeHee | mT, Habop
PIIEKTPOHHBIX
KOMITIOHEHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOMOIbI
Pa3IMYHOTO HOMUHAIA),
KOMILIEKT IMPOBOIOB
11 OecriaeuHoro
[IPOTOTUIIUPOBAHUS,
riaTta GecraeyHoro
[IPOTOTUIIUPOBAHUS,
AKKYMYJIATOP U
3apsHOE YCTPOMCTBO.
B cocraB komruiekTa
ITOJI’KEH BXO/IUTh
[IPOrpaMMUPYEMBIN
KOHTPOJLIED,
[IPOrpaMMHUPYEMBII B
cpene Arduino IDE wnun
AHAJIOTMYHBIX CBOOOIHO
[pacIipoCTpaHsIEMbIX
cpenax pa3paboTKH.

[ IporpamMmmupyemslii
KOHTPOJIIEP JOJIKEH
007a1aTh MOpTaAMH TS
O AKITIOUEHUS
[I1(POBBIX U
AHAJIOTOBBIX YCTPOWCTB,
unTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nim




\WiFi.

B coctaB KOMITJIEKTa
ITOJIKEH BXO/IUTh
MOJTyJIb TEXHHYECKOTO
BpeHus,
[IpEICTaBIISIOIINIA
COOO0M BHIYMCIIUTEIIBHOE
yCTpPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOLIECCOPOM
(K0JI-BO sA1IEp - HE MEHEE
4 1T, yacToTa sAApa He
Mmenee 1.2 I'Tn, o0beM
O3V - He menee 512
MO, 00beM BCTpOCHHOM
MaMsITH - HEe MeHee §
['0), UHTErpUPOBAHHON
Kamepoit
(MakcUMalbHOE
pa3pelieHue
BHJICOMIOTOKA,
repenaBaeMoro 1o
uHTepdeiicy USB - He
MeHee 2592 x 1944 en.)
1 ONITUYECKOMN
cucteMoi. Moyb
TEXHUYECKOTO 3pEHUS
TOJKEeH 00J1a1aTh
COBMECTUMOCTBIO C
Pa3TMYIHBIMH
[POrPaMMHUPYEMBIMH
KOHTpPOJJIEPAMHU C
MOMOIIbI0 UHTEp(DEricoB
- TTL, UART, I12C, SPI,
Ethernet. Monynb
TEeXHUYECKOTO 3PEHUS
ITOJI’KEH UMETh
BCTPOEHHOE
[POrpaMMHOE
oOecreyeHre Ha OCHOBE
OIEPALIMOHHON
crcTemMbl Linux,
[103BOJISOIIEE
OCYIIECTBIISATh
HACTPOIKY CHCTEMBI
MaIIMHHOTO O0yUYeHus
MapaMeTpoB HEUPOHHBIX
ceTeil 1t oOHapyKeHUs
00BEKTOB, ONIPEeTICHHSI




MX TapaMeTPOB U
manpHenIen

UICHTH (UK.
KoMIUIEKT nOJDKEH
obOecrieunBaTh
BO3MOXKHOCTh U3yUEHUS
OCHOB Pa3pabOTKu
[IPOrpPaMMHBIX U
armapaTHbIX
KOMIIJIEKCOB
MHYKEHEPHBIX CUCTEM,
perieHuit B chepe
"NuTepHer Beuieil", a
TaKKe PEIICHUN B
oOnactu
POOOTOTEXHHUKH,
CKYCCTBEHHOTO
MHTEIJICKTa U
MaITUHHOTO 00YYEHUSI.

11.

UeThipexoceBoit
yaeOHBII poOoT-
MaHUITYJISTOP C
MOTyJIbHBIMU
CMEHHBIMU
HacaJ KaMu

YueOHbIif poOoT-
MaHUITYJISITOP
MpelHa3HaYeH [T
OCBOCHHS
00y4aIOIIMMHUCS OCHOB
POOOTOTEXHUKH, JIJIsI
[OITOTOBKU
00yJaromuxcs K
BHEPEHUIO U
[OCIeAYIOLEMY
MCIIOJTE30BaHUIO
pPOOOTOB B
[POMBIIIIJICHHOM
MIPOM3BOJICTBE.
KonuuecTtBo oceit
poboTa MaHUITYJISITOpA -
YeThIpe.

[lepemenienue
MHCTPYMEHTA B
[IPOCTPAHCTBE TI0 TPEM
0CSM JIOJIKHO
VIIPABIISATHCS IIATOBBIMHU
ITBUTATEIISIMHU.
Hanpspkenue nuranus
[IIarOBBIX JIBUTATENEH
He Oonee 12 B.
CepBoJBUTaTEh
UETBEPTOU OCH JOJIKEH
oOecreynBaTb MOBOPOT

MHCTPYMEHTA.

1 mT.
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'YroJ moBopora
MaHUIYJISITOpa Ha
OCHOBaHUU BOKPYT
BEPTUKAIBHON OCH HE
Menee 180 rpagycos.
/{51 onpenenenus
[OJIOKEHUS
MaHUIYJIATOpa U
[MOBOPOTE BOKPYT
BEPTUKAJILHOU OCH
ITOJIKEH
MCIIOJIb30BATHCS
PHKOJEP.

YTo1 moBopoTa 3aiHero
MJIe4a MaHUITYJISITOPA
He MeHee 90 rpanycos.
'Yron noBopora
MepeaHero miedya
MaHUITYJISITOpA HE
Menee 100 rpagycos.
/{51 onpenenenus
[OJIOXKEHUS 3a]THEr0 U
MepeHero ey
MaHUIYJISATOpa JOJKEH
MCIIOJIH30BATHCS
TUPOCKOIL. YTOII
[MOBOPOTA MO YETBEPTOI
ocu He MeHee 180
[palyCcoB.

JlomkHa OBITH
BO3MOKHOCTh
OCHAIIIEHHUS] CMEHHBIMH
HacaJKamu (Harpumep,
epkaTenb KapaHaia
n ¢romacrepa,
[IPUCOCKA C
CEPBOJIBUTATEIIEM,
MeXaHUYECKOe
3aXBATHOE YCTPOMCTBO C
CEepBOJIBUTATEIIEM,
yCTPOMCTBO 1S
lTa3epHON TPaBUPOBKHU
MU YCTPOMCTBO st
3D-neuarn).

J{oJDKHA OBITH
BO3MOYKHOCTh
[OAKITIOYEHUS
ITOTIOJTHATETLHBIX
YCTPOICTB (Hampumep,




TpaHCIopTepa, peibca
1S TIEpEeMETLCHUS
po0oTa, myJibTa
YIIpaBJICHUS THIIA
TKOMCTHK, KAMEPBI
MaITUHHOTO 3PCHUS,
ONITHYECKOTO JaTYrKa,
MOYJIs1 OECIIPOBOTHOTO
ocTyTa.
Po6oT-MaHUITY IS TOP
ITOJDKEH 00eCIIeurBaTh
MepeMeIICHIE Haca iK1
B [IPOCTPAHCTBE,
AKTUBAIUIO HACAIKH,
BO3MOKHOCTb
[OJTy4YEHHUsI CUTHAJIOB OT
KaMephl U JIATINKOB,
BO3MOXXHOCTb
yIIpaBJICHUS
ITOITOTHUTEIIbHBIMH
yCTpOMCTBAMMU.
Matepuan kopmyca -
QTroMUHMN. [Inamerp
paboueii 30HbI (0e3
y4eTa HaBECHOTO
MHCTPYMEHTA U
UEeTBEPTOM OCH) He
MeHee 320 MM.
uTepdeiic
roakiroueHus - USB.
J{OJDKEH UMETH
BO3MOXHOCTb
ABTOHOMHOM pabOTHI U
BHEIIIHETO YITPaBJICHUSI.
Y ipaBisrommin
KOHTPOJIJIEP TOJKEH
OBITH COBMECTHUM CO
cpenoit Arduino.

'Y paBisrommin
KOHTPOJIJIEP COBMECTHM
CO cpenou
[pOrpaMMHUPOBAHUS
Scratch, u s3p1KOM
rporpammupoBanus C.
Jlomken od0ecnieunBaTh
MMOBOPOT IO MEPBBIM
TpPEeM OCSIM B 3aJaHHBIN
YTOJI U Ha 3aJJaHHbBIN
yroJji, HOBOPOT MO




YETBEPTOM OCH HA
3aJaHHBIN yTOI,
ITBMKCHUE B
KoopauHatel X, Y, Z,
[epeMelIeHre Ha
3aJlaHHOE PACCTOSTHUE
o koopauHaram X, Y,
/., iepeslady TaHHBIX O
TEKYILEM OJ0KEHUU
YIJIOB, Iiepeaady
ITAHHBIX O TEKYIINX
KOOpJMHATaX
MHCTPYMEHTA.

JTomkeH moaaepKuBaTh
repeMenieHue B
ITeKapTOBBIX
KOOPJMHATAX U yTriax
[MOBOpPOTa OCEH, C
3aJaHHON CKOPOCTBIO U
YCKOPEHUEM.

Turbl nepeMenieHui B
ITeKapTOBBIX
KOOpPIMHATAX:
NIBIKEHUE T10
TPACKTOPHH, IBHKCHUE
[10 IIPSIMOU MEXKIY
IBYyMsI TOUKaMHU,
MepenpbrIriBaHNue U3
TOYKH U TOUKY (TIepeHoC
00BEKTA).

12.

O0pa3oBaTeIbHBIN
HAO0Op IS U3yUYCHHS
MHOTOKOMIIOHCHTHBIX|
[POOOTOTEXHUYECKUX
CHICTEM U
MaHHITYJISIITAOHHBIX
poOoTOB

(OGpa3oBaTeIbHBII
KOMILJIEKT JTOJIKEH OBbITh
[IpEeAHA3HAYEH IS
M3Yy4YCHHUS
POOOTOTEXHUUECKHX
TEXHOJIOI'MH, OCHOB
MH(OpPMaIMOHHBIX
TEXHOJIOTUM U
TEXHOJIOTHI
[IPOMBILUICHHOU
QBTOMAaTH3aluy, a
TaK)KE TEXHOJIOTUI
[IPOTOTUIIUPOBAHUS U
AJIUTUBHOTO
[TPOU3BO/ICTBA.

B coctaB KOMIIJIEKTa
ITOJKHO BXOJIUTH:

1) MHTennexTyanbHbIH
CEPBOMOJTYJIb C

1 mrT.
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MHTEIPUPOBAHHON
CHCTEMOU yNpaBIICHHUS,
[MO3BOJISIONICH
00BEIUHATE
CEPBOMO/TYJIH JIPYT C
ITPYTOM 110
[10CJIE/I0BATEILHOMY
nHTEep(elicy - He MEHEe
6 1mIT;

2) PoGoToTexHnueckuii
KOHTPOJLIIEP
MOIYJIBLHOTO THIIA,
[IPECTABIISIOLIMI
cO00I OQHOIUIATHBIM
MHUKPOKOMITBIOTED C
OIepaIlMOHHON
crucremoit Linux,
00BEIMHEHHBIN C
nepudepuiiHpIM
KOHTPOJIJIEPOM C
[TOMOIIBIO I1JIAThI
PACIIMPCHHMS.
PobOoToTexHUYeCKHi
KOHTPOJIJIEP TOJKECH
YZIOBJIETBOPSITH
TEXHHUYECKUM
XapaKTePUCTUKAM: KOJI-
BO SI7IEP BCTPOEHHOTO
MUKPOKOMITbIOTEpA - HE
MeHee 4, TAKTOBas
JacToTa sijipa - He
Mmenee 1,2 I'Tn, o0beM
O3V - He meHee 512
MO, Hau4ne
uHTepdeiicon - SPI,
12C, 12S, TTL, UART,
PWM, uudpossie u
AHAJIOTOBBIC ITOPTHI JIJIS
[TOKJIFOUCHUST BHEIITHUX
YCTPOMCTB, a TAKKE
'WiFi nim Bluetooth st
KOMMYHHKAITHH CO
BHCIITHUMH
YCTPOHCTBAMM.
PoOoToTeXHUYCCKUI
KOHTPOJIJIEP TOJKEH
oOecreunBaTh
BO3MOXKHOCTB
[POrpaMMHUPOBAHUS C




[MOMOIIIBIO CPEJICTB
s13p1K0B C/C++, Python
11 CBOOOIHO
pacrpocTpaHseMoii
cpenst Arduino IDE, a
TaK)Ke YIpaBICHUS
MOJICTISIMU
[POOOTOTEXHUYECKUX
CHUCTEM C TTIOMOIIBIO
cpeanl ROS.

3) BeruuciaurenbHblit
MOJTyJIb CO BCTPOCHHBIM
MUKPOKOHTPOJIJIEPOM -
He MeHee | miT.
BoraucnutenbHbIN
MOJTyJIb TOJIKEH
00J12/1aTh BCTPOEHHBIMU
111 (hPOBBIMU TIOPTAMH -
He MeHee 12 mT u
AHAJIOTOBBIMH ITOPTaMU
- He MeHee 12 miT.
BbIurcIuTenbHbIM
MOIYJTb JOJIKEH
00J1a/1aTh BCTPOSHHBIM
MoOyJieM
OecTpOBOIHOM CBSI3U
tuna Bluetooth u WiFi
IJIST CO3TaHUs
arnmapaTHo-
[MPOTPAMMHBIX PEIICHHI
1 "yMHBIX/CMapT"-
YCTPOWCTB ISt
pa3paboTKu peleHui
"NnTepHer Benieit".
BrranciurenbHbIin
MOIYJTb JTOJIKEH
00nanarh
COBMECTUMOCTBIO C
nepupepuiHbIMU
[IaTaMu JUIs
MOJIKJIFOUEHUS K CETH
Ethernet u
[OIKJIFOUEHUS] BHEITHEH
CHUJIOBOM HATPY3KH.

4) Moynb
TEXHHYECKOTO 3PCHHSI,
[TpEICTaBIISIFOIIHIA
c000M yCTpONCTBO Ha
0a3e BBIYMCIUTEIHHOTO




MUKPOKOHTpOJLIEpa 1
MHTETPUPOBAHHON
KaMephl,
oOecreunBaroIee
pacro3HaBaHHE
[POCTEUIIINX
M300pakeHuil Ha
MOYJIE 32 CUET
COOCTBEHHBIX
BBIYHCIIUTEIIBHBIX
BO3MOKHOCTEH - HE
MeHee 1 1mT;

Moysib TEXHUYECKOTO
BpEHUS IOJDKCH
oOecreunBaTh
BO3MOXXHOCTb
OCYIICCTBIISATH
HACTPOIKY 9KCIO3UIINU,
Oamanca 6exoro, HSV
COCTaBIISIOIINX,

101 A1
0OHapyKUBaeMoi
00nacTu u300pakeHus,
OKPYTJIOCTH
0OHapyKHUBaEMO
00nacTu U300pakeHus,
[MOJIOXKEHNE
OOHapy K KUBAaEMBbIX
oOsacTell OTHOCUTEIILHO
JPYyT IpyTra

Mo1yJib TEXHUYECKOTO
BpEHUS JIOJDKEH UMETh
BCTPOCHHBIC
uHTEepdeiice - SPI,
UART, 12C uou TTL
TSI KOMMYHUKAITAH
TPYT ¢ APYTOM WK
BHEILIHUMH
yCTPOMCTBAMMU.

5) Komriexkt
KOHCTPYKTHUBHBIX
PIICMEHTOB M3 METalia
st COOPKU MOJIETTH
MaHUITYJIATOPOB - HE
MeHee 1 1mT;

6) Komriekt
HIIEMEHTOB JIJIsi COOPKU
BaKyyMHOT'O 3aXBaTa -
He meHee | miT.




(O0pa3zoBaTenbHBIN
POOOTOTEXHUYECKHIA
KOMILJIEKT JTOJI’KEH
coJiepKaTh Habop
OUOINOTEK TPEXMEPHBIX
MOJIETIEN TS
MPOTOTUITUPOBAHUS
MOJIeNIeli MOOMITBHBIX U
MaHUTTYJISITUOHHBIX
[POOOTOB PA3IUIHOTO
tumna. B cocras
KOMILJICKTA JTOJIKHBI
BXOJIUTh MHCTPYKITUH H
METOIMYCCKHEC
YKa3aHUSI 110
pa3paboTKe
TPEXMEPHBIX MOJENEH
MOOWMJIBHBIX POOOTOB,
MaHUTTYJISTTAOHHBIX
[POOOTOB C Pa3TUYHBIMU
TUTIAMU KHHEMATHKU
(yrioBasi KHHEMATHKa,
TUIOCKO-TIapalIeIIbHAS
KUHEMATHKa, JIebTa-
knnematnka, SCARA
VTH PhIYa)KHAS
KHHEMATHKa,
rmiatdopma CTroapTa u
T.I1.).
(OGpa3zoBaTeIbHBII
POOOTOTEXHUUYECKUI
KOMILIEKT JTOJIKEH
COJIep>KaTh UHCTPYKIIUU
10 MMPOCKTHPOBAHHIO
[POOOTOB, HUHCTPYKLIUHU U
METOTUKH
OCYILECTBIICHHS
WHXCHEPHBIX PacucTOB
[PY MPOCKTHPOBAHUH
(pacdeTbl Harpy3Ku 1
MOMEHTOB, pacdeT
MOIIIHOCTH ITPHUBOJIOB,
pacueT mapaMeTpoB
KIHHEMATUKH U T.I1.),
WHCTPYKIIUU TIO
pa3pabOTKe CUCTEM
YIIPABJICHUS U
[IPOrPaMMHOTO
oOecrieueHus s




yIpaBJIeHUs: poboTamu,
MHCTPYKLUU U
METOIMKH T10
pa3paboTke cucTeM
YIIPABJICHUS C
hIIeMEHTaMU
MICKYCCTBEHHOI'O
MHTEIJICKTa U
MaITUHHOTO 00YYEHUSI.

KommbrotepHoe 000pyaoBaHue

13. |HoytOyxk

dopm-daxTop:
HOYTOYK;

KecTkasl,
HEOTKJIFOUaeMast
KJIaBHATypa: HAJIHYUE;
Pycckas packinaaka
KJIaBHATYPBI: HAIUYHUE;
JnaroHnainp SKpaHa: HE
MeHee 15,6 q10iiMoB;
Pa3pereHne skpaHa: He
mernee 1920 x 1080
[MUKCEJICi;

KosmuectBo saep
[porieccopa: He MeHee
4,
KonnuecTBO MOTOKOB:
He MeHee §;

basoBas TakToBas
YacToTa Mpoleccopa: He
Mmenee 1 I'Tx;
MakcuMabHas
TaKTOBas 4acTOTa
rpoiieccopa: He MeHee
2,5 I'T;

Ksnr-namsath
mporieccopa: He MeHee 6
MOaiiT;

O0beM yCTaHOBICHHON
OIEPaTUBHON NaMSITH:
He MeHee 8 ['0aliT;
O0BeM
[0/11epKUBAEMOM
OIEPaTUBHOMN MaMATH
(1711 BO3MOKHOCTH
[PACIIMPEHHS): HE MEHEE
24 T'0aiiT;

O0BEM HAKOITUTEIS
SSD: ne menee 240

1 mrr.




["GaiiT;

Bpemst aBTOHOMHOM
paboThl OT OaTapeu: He
MeHee 6 4acos;

Bec HoyTOyKa C
YCTaHOBJICHHBIM
AKKYMYJIITOPOM: HE
oonee 1,8 Kr;
Bremnuit uTepdeiic
USB crangapra He
Huke 3.0: He MeHee
TpeX CBOOOIHBIX;
Bremnuit uTepderic
LAN (ucrnoyib30BaHue
[EePEXOHUKOB HE
[PEyCMOTPEHO):
ISENIZ L1 (K

Hannune monynen u
mHTEpPeiicoB
(ucmonb30BaHMe
[EePEXOTHUKOB HE
npenxycMoTpeHo): VGA,
HDMI,

becripoBoHast CBSI3b
Wi-Fi: namuuue ¢
[TOICPKKOM CTaHAapTa
IEEE 802.11n unn
COBpEMEHHEE;
\Web-kamepa: nHamuuue;
Manunynstop "Mplib":
HATU4ueE;
[IpenycTaHOBIICHHAS
OTEpALIMOHHAS CUCTEMA
c TpaduIecKUM
MOJIb30BATEIHCKUM
nHTEpPeiicoMm,
oOecreunBarorast
paboty
[pacipoCTpaHEHHBIX
00pa3oBaTENbHBIX U
00I11eCUCTEMHBIX
[TPUIJIOKEHUI: HAJTUUHE.

14.

Tenexka -
XpaHUJIUILE
HOYTOYKOB

TUI KOpITyca: MeTal;
BO3MO>KHOCTh
0e301acHOro
BALUIIEHHOTO 3aMKOM
XpaHEHUs1 HOyTOYKOB:
HAJINYHE;
BO3MO>KHOCTh 3aps,IKU

1 mrr.




HOYTOYKOB: HAJIMYHE,
[O/I/Iep’KKa HOYTOYKOB
13 KOMILJIEKTa
[MOCTaBKHU;

Hanmuue poyrepa Wi-Fi
crangapta 802.11n wimn
coBpemMeHHee: | miT.
[O/IJIep’KKa HOYTOYKOB
13 KOMILJIEKTa
[MOCTaBKHU;

KOJTMYECTBO HOYTOYKOB:
0T 6 IITYK, MOJIEPKKA
HOYTOYKOB U3
KOMILIEKTa MOCTaBKU;
Hanpspkenne nutanus:
220 B\50 I'is;
[loTpebnsemas
MOIIIHOCTh, BT
(Makcumym): 2500;
[ToTpebasiemblii TOK, A
(MakcumyMm): 12;
J[nuHa mHypa
PIIEKTPONUTAHUS: OT 2,5
MeTpa;

3ammra ot
repeHanpsHKeHMS,
KOPOTKOTO 3aMbIKaHUSI:
ISENIZ L1 (S

Koneca s
MepeBUKCHUS C
TOPMO30M: HAJINYHE.




