MUHUCTEPCTBO NPOCBELIEHUSI POCCUUCKOMA
®EJEPAIIUA

PACITIOPAXKEHUE
ot 12 ssnBaps 2021 r. N P-6

OB YTBEPXJIEHUU METOJUYECKHUX
PEKOMEHIAIIMHA 11O CO3IAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA30OBATEJIBHBIX OPTAHU3AIIUSAX,
PACHIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH T
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HAIIPABJIEHHOCTEN

Bo ucnonnenue mynkra 4 IlpaBun npenocTaBieHus U pacrpeeeHus cyocuanii u3 ¢peaepaibHoro
Oromkera OromkeraM cyObekToB Poccuiickoit ®denepanyu Ha co@UHAHCUPOBAHUE PACXOIHBIX
00s13aTeNIbCTB cyObekTOB Poccuiickoit denepariyy, BOSHUKAIOLIMX MPH PeaH3alii peruoHaIbHbBIX
IIPOEKTOB, O0ECIEYMBAIOLINX JOCTHKEHHE IeNel, MokazaTesled U pe3ylbTaToB (erepaabHbIX
MPOEKTOB, BXOJAIIMX B COCTAaB HalMOHANbHOro mpoekra "OOpa3oBaHue", B pamKax
rocyaapcTBeHHOM mporpaMmbl Poccutickoit ®denepanuu "PazBuTtie oOpazoBanus'", TpUBEACHHBIX B
IIpunoxxennn N 5 k rocymapctBeHHOM mnporpamme Poccuiickoit @Penepauuu "PaszButue
oOpasoBanus", yTBep)KIaeHHOH moctaHoBiaeHueM lIpaButenbcTBa Poccmiickoit deneparuu ot 26
nexadps 2017 r. N 1642:

1. YTBepauth npunaraeMbele Metoanueckue peKoMeHAalNU 10 CO3JaHuI0 U (PYHKIIMOHUPOBAHHIO B
06Hl€06p330BaTCHLHLIX opraHu3anusiax, pacioJ0XCHHBIX B CEJILCKOM MECTHOCTH U MAaJIbIX ropoaax,
LIEHTPOB 00pa30BaHUs E€CTECTBEHHO-HAYYHONW M TEXHOJOTHMYECKOW HaIpaBICHHOCTEH B paMKax
PECruoHaJIbHbBIX IIPOCKTOB, 06€CH6‘{I/IB8.IOH_II/IX JOCTUXKCHUC ueneﬁ, oKa3aTejied Hu pe3yiibTaTta
tdhenepanpHOro npoekra "CoBpeMeHHas Koja" HallMOHAIBHOTO TpoekTa "O6pa3zoBanue";

2. KOHTpOIIb 32 UCTIOJTHEHUEM HACTOSALIETO PACIOPSKEHUS OCTABIISAIO 32 COOOM.
T'B. BACHUJIBEBA

Ilpunooscenue

YTBEPK/I[EHBI



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiickou ®edepayuu

om 12 sneaps 2021 2. N P-6

METOAUYECKHUE PEKOMEHJIAIIUU 11O CO3JIAHUIO
U ®YHKIIMOHUPOBAHMUIO B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOM U TEXHOJOINYECKOM
HAIIPABJIEHHOCTEN

1. O0me MoJI0KEeHUA

Hacrosimue Metoanueckue pekoMeHnanuu (ganee - Pekomenanum) HarpaBieHbl Ha oOecreueHue
€AVHBIX OpPraHU3alMOHHBIX W METOJUYECKHX YCIOBHM CO3JaHUS M OOIIMX MOAXOAOB K
(YHKIIMOHMPOBAHUIO B 00IIC00pa30BaTEIbHBIX OPraHU3alUAX, PACIONOKEHHBIX B CEIBCKOU
MECTHOCTH M MaJlbIX TOpojiax, HEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOI
HampaBiieHHOcTel "Touka pocra", B 1memsax oOecrmeueHus peanw3anuu (enepaabHOro IMpPOoeKTa
"CoBpeMeHHas mKoja" HalMOHAIBLHOTO MpoekTa "Obpa3oBanue” (nanee - gpenepaabHbIA MPOEKT), B
TOM YHCJIE YCTAaHOBJIEHUS! TPEOOBAHUIN K pe3ysibTaTaM MCIOJIb30BaHUs cyOcuauu U3 (penepaabHOro
Oromkera OromkeraM cyOwekToB Poccuiickoit ®denepanyu Ha co@UHAHCUPOBAHUE PACXOIHBIX
00s13aTeNbCTB cyOBeKTOB Poccuiickoit depeparyii, BOSHUKAIOUINX MPU PeaTU3alii perHOHATBHBIX
POEKTOB, OO0ECIEeUMBAIOIINX [OCTIDKEHUE IeNiel, IMoka3aTeneid W pesynbrata ¢eaepaabHOro
npoekra "B 00meo0pa3oBaTeNbHBIX OpPraHU3aAIUAX, PACIOJOKEHHBIX B CEIHCKOWM MECTHOCTH H
MalbIX TOpPOJAax, CO3MaHbl U (PYHKIMOHHPYIOT LEHTPhl OOpa30BaHUs €CTECTBEHHO-HAYYHOU H
TEXHOJIOTMYECKOMN HampaBJIeHHOCTEN" .

IlpuBenenusle B HacToAlMX PexkomMeHIanusX TpeOOBaHUS SBISIIOTCS MUHUMAaIbHbBIMH. OpraHsl
UCTIOJIHUTENILHOU BIacTu cy0bekToB Poccuiickoit deneparyu (opraHbl MECTHOTO CAMOYIPABIICHHS )
IpU pealn3aluid MEpONpUATHH MO CO3laHMI0 U (YHKLHOHMPOBAHUIO B 00IIe00pa3oBaTEIbHBIX
OpTaHu3alUsgX, PACTIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MAJIbIX TOPO/ax, LIEHTPOB 0Opa30BaHUS
€CTEeCTBCHHO-HAYYHON W TEXHOJOTHYECKOW HampaBieHHocTed "Touka pocta" (mamee - LleHTpbI
"Touka pocra") BrpaBe obecrednBaTh TPEOOBAHUS, MPEBBIIIAIOIINE YCTAHOBICHHBIE HACTOSIIUMU
PexoMeHpanusamu.

Hemnssmu  coszpanus lLlentpoB "Touka pocra" dABIsE€TCS COBEPLIEHCTBOBAHWE YCIOBMM JId
MOBBILICHUS] KadecTBa 0Opa3oBaHMs B OOIIE00pa30BaTENbHBIX OPraHU3alMAX, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTU U MaJbIX T'OPOJax, pacIIMpEeHUs BO3MOXKHOCTEH OOYYaroLIMXCs B OCBOCHHU
y4eOHBIX TNPEAMETOB €CTECTBEHHO-HAyYHOM M TEXHOJIOIMYECKOW HamlpaBlIE€HHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHUUYECKOM HalpaBJIEHHOCTEH, a Takxke



JUI TIPAaKTUYECKOM O0TpabOTKM yueOHOro Marepuana no yueOHsM npeameram "®usuka", "Xumus",
"buonorus".

Hentpsr "Touka pocta" 00ecreuynBarOT MOBHIIICHUE OXBaTa O0YJarOIIMXCsS 0011e00pa30oBaTEIbHBIX
OpraHu3alii, pacHoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajblX TropoAax, MNporpamMMamu
OCHOBHOT'O OOILEro M JOIMOJHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJIOTHUYECKOI
HaIIPaBJIEHHOCTEN € UCIIOJIb30BAHUEM COBPEMEHHOI'O 000PYI0BaHUS.

OpraHu3alOHHO-TEXHUYECKOE, METOINYECKOe U MH(OPMAIIMOHHOE COMPOBOXKICHHE CO3/IaHUS B
cyobekrax Poccmiickoit ®emepanum LlentpoB "Touka pocta" ocymectsiasier dDexepaiibHoe
rocy/iapcTBEHHOE aBTOHOMHOE o0pa3oBaTelibHOE yupexKaeHHe JOTIOTHUTEILHOTO
npodeccHoHanbHOrO 00pa3oBaHus "AkaneMus pealu3alud TOCYJapCTBEHHOH TIOJUTHKH U
NpoeCCUOHATBHOTO  Pa3BUTHSA  PAOOTHUKOB  OOpa3oBaHWs MUHUCTEPCTBA  MPOCBEIICHHS
Poccutickoit @enepanun (nanee - @enepanbHbiii onepatop). Aapec caitra: https://www.apkpro.ru/.

2. Ilopsigmok co3manusi

Hentpsr "Touka pocta" MOTYT CO371aBaThCA KAk 3a CUET CPEACTB cyOcuauii peaepaabHOro O101KeTa
B paMKax peanuzauuu (enepanbHoro npoekra "CoBpeMmMeHHas IIKona", TaK M B paMKaxX HMHBIX
MporpaMM U IMPOEKTOB 3a CUET CPEeACTB OOKeTOB cyObekToB Poccuiickoit ®denepainuu, cpeacTs
MECTHBIX OIOJIKETOB M BHEOIOJKETHBIX HCTOUYHHKOB.

Coznanue LentpoB "Touka pocra" ocymiecTBisieTcss Ha 60aze 0011e00pa30BaTENBHBIX OPTaHU3AIIHIA,
PacCIOJIOKEHHBIX B CEIBCKOH MECTHOCTH M MaJIbIX TOPOJaX, MPH 3TOM B MIEPBYIO OYEPEb CO3/IaHUC
HentpoB "Touka pocrta" peKOMEHAYETCS OCYIIECTBIISITH B OPraHU3aLMAX, [TOKA3bIBAIOIIUX HU3KUE
00pa3oBaTeNIbHBIC PE3YJIbTATHI.

B cnyuae coznanus Llentpa "Touka pocta" 3a cuer cpencTB cyocuanu u3 eneparbHOro OrKETa B
pamkax (denepanpbHoro mnpoekta "CoBpemeHHas 1mkoyna" cyobekT Poccwmiickoit ®eneparuun
OTIpEACIISET:

- OpraH WCIIOJIHUTEIbHOM BiacTu cyObekTa Poccuiickoit ®Penepanuu, OTBETCTBEHHBIH 3a
peanu3anuo MeporpHsaTUil Mo co3gaHuio U obecrnieueHHto (yHkuuoHuposanus LlentpoB "Touka
pocta" Ha TeppuTopun cyobekra Poccuiickoit ®denepanuu (PernonanbHblil KOOpAUHATOP);

- KOMIUTEKC Mep (IOPOKHYIO KapTy) Mo co3aaHuto u ¢pyHkimoHupoBanuio LlenTpos "Touka pocra"
cornacHo [Ipunoxxenuto N 1 k HacTosiium Pexomennanusm.

Kommiiekcom mep npusHaercs IUIaH MEPONPUATHM Ha OYEpPEIHOM TOJ W JBYXJIETHUM IUIAHOBBIN
NepuoJl, MpeaycCMaTPUBAIOIIUN MEpPONpPUATHS IO CO3JaHUI0 U (pyHKIMOHHMpoBaHMIO LIeHTpOB
"Touka pocra", BKJIIOUAIOLIUI B TOM YHCJIE:

MEPOIPUSITHS, HAllPpaBJICHHbIE HA co3/anue U oTKpbITUE [lenTpoB "Touka pocra";
MEpOIIPUATHS, HallpaBJIeHHbIe Ha oOecnieyeHre ¢pynkuuonuposanus Llentpos "Touka pocra';

MEPONPUATHS TIO TMOBBIIICHUIO MPOPECCHOHATBFHOIO MacTepcTBa paboTHHKOB IlenTpoB "Touka
pocta'";

MEPONpUATHS 1O  KOHTPOJIO JIOCTWXKEHHMS MUHUMAIbHBIX  IIOKa3aTelied  CO3laHus M|
¢yuxuonuposanus Llentpos "Touka pocTa".

PernonanbHbIil KOOPAUHATOP B COOTBETCTBUU CO CPOKAMHU, ycTaHOBIEHHbIMU B [Ipunoxennn N 1
Pexomennauusam, yrBepkIaeT:



- JIOJDKHOCTHOE JIMIIO B COCTaBe pPErHOHAIBHOTO BEJOMCTBEHHOTO IMPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3nanue u pyakunonuposanue Llentpos "Touka pocra";

- MepeyYeHb MOKa3aTeJIe U MHIUKATOPOB, COOTBETCTBYIOIIMX MpUBeIeHHBIM B [Ipmnoxenun N 2
HacTOSAIMM PexoMeHaanusaM, UX 3HAaUCHUI;

- IepeveHb 001Ie00pa30BaTEILHBIX OPTaHU3AIIHIA, PACIIONIOKEHHBIX B CEITLCKOH MECTHOCTH U MaJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercsi cosnanue llentpoB "Touka pocta" (mo dopme,
npeacraieHHoi B [Ipunoxennu N 3);

- tunoBoe [lonmoxxenne o LlenTpe oOpa3oBaHHs €CTECTBEHHO-HAYYHOH U TEXHOJOTHYECKOMl
HarnpasienHoctei "Touka pocta" (ITpunoxenue N 4).

Coznmanme nentpa "Touka pocta" Ha 6aze 001Ie00pa30BATEIHLHOM OpraHU3AIMK JOMYCKAeTCs Kak
MyTeM BBIICTICHUS COOTBETCTBYIOIIETO CTPYKTYpHOTO TMOJApa3eieHusl 001eo0pa3oBaTenbHOM
OpTaHu3aIlny, TaK ¥ 0e3 BBIJCICHHS OTICIBHOTO MOIPa3/IeICHHUS.

OOmeoOpazoBaTenbHas OpraHM3allusl M3/aeT JIOKAJbHBbII HOPMATHBHBIM aKT O Ha3HAYEHUU
pykoBoautens lLlentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOI'O 3a (PYHKUHOHHpPOBaHUE U
pa3BUTHE), a TAKXKE O CO3AaHMHU LieHTpa "Touka pocTa" ¥ yTBEPKIECHUM MTOJIOKEHHS O AEATEIBHOCTH
entpa "Touka pocrta".

PernonanpHblii KOOpAMHATOP HE To3aHee AHSA OTKphITHS Llentpa "Touka pocra" obecneumBaeT
pasMeleHne B CrenuaibHo co3ganHoM paszzaene "llentp "Touka pocrta" oduiuanpbHOTO caiita
o0mieo0pa3oBaTenbHOM  OpraHu3alid B MH(POPMAIMOHHO-TEIEKOMMYHHKAIMOHHON  CeTH
"NutepHer" nHpopManuu o co3nanuu 1 ¢pyakunonuposannu Llenrpa "Touka pocra", B TOM ymcie
uHpopManuu 00 oOpa3zoBaTeNbHBIX MporpamMmax, obopynoBanuu Ilentpa "Touka pocrta",
IUIAHUPYEMOM pEXHMME 3aHATUN 00ydaroIIMXcs, IUIAaHMPYEMBbIX Meponpusatusix. B coznanHOM
paszzene ouIuaIbHOTO caiiTa 00pa3oBaTeIbHON OpraHu3aluy TaKkKe pa3MeniaeTcs nHhopMaius o
HarroHabHOM Tipoekte "OOpa3oBanue" (B TOM YHCIE JIOTOTHII), aJpec caita W OpUIHaIbHAS
cuMBosIMKa MuHucTepeTBa npocselenns Poccuiickon Penepanmu.

PernonanpHbiil KOOpaUHATOP OOecmeunBaeT nHpopMupoBanue deneparbHOTO onepaTopa B cliydae
co3MaHusl Ha TeppuTopuu cyonekrta Poccmiickoit ®@enepannu llentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TPOEKTOB, HE OTHOCSIIMXCA K peanu3anuu ¢GeaeparbHOr0 MPOeKTa
"CoBpeMeHHasi 1KoJia" HalMOHAILHOTO TpoekTa "OOpa3oBaHue", 3a CUET CPEIACTB OIOKETOB
cyowrekToB Poccuiickoit @eneparnuu U (WIH) CPEICTB MECTHBIX OFOJKETOB U (WJIM) BHEOIO[KETHBIX
HMCTOYHUKOB, a TaKKe HampaBlieHHe Ha coryiacoBanue denepaabHOMY oOmepaTropy KOHILEMIHUU
co3nanus U (GyHKIIMOHUPOBaHUS Takux LIeHTpoB.

3. TpebGoBaHus K MOMENIEHUAM, KOMILUIEKTOBAHUIO 000PYA0OBaHHEM,
PAcXoAHBIMM MaTEePUAIAMH, CPeACTBAMH 00yYeHUS U BOCIIUTAHUSA

Cozpnanue llentpoB "Touka pocra" mnpeanonaraerT KOMIUIEKC YCIOBUM IO OCHAIIEHHUIO
o0pa3oBaTe/IbHBIX OpraHu3anuii 00OpyJOBaHHEM, pacXOAHBIMU MaTepuajaMH, CpeACTBAMHU
o0y4eHHs W BOCHHMTAHUS JUIsI JOCTH)KEHUS 00pa3oBaTENbHBIX PE3YNbTaTOB IO MPEAMETHBIM
obmactam "EctecTBeHHO-HayuHble mnpeameTsl', "EcTecTBennple Hayku', "MaremaTtuka u
nnpopmaruka", "OOmecTtBo3HaHue U ecrtectBo3Hanue", "TexHomorus", 00pa3oBaTEIHHBIX
nporpaMM o01ero o0pa3oBaHus €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKON HAMPAaBIEHHOCTEH, TPU
peanu3anu KypcoB BHEYPOUHOH AESTEIBHOCTH U JOTIOJHUTEIBHBIX 00IIEPa3BUBAIOIIUX IPOrPaMM
€CTECTBEHHO-HaYYHOU ¥ TEXHUYECKON HAIPaBJICHHOCTEH.



Ilepeuenp HampaBieHHOCTeH peanusyembix Ha Oasze LlentpoB "Touka pocta" oOpazoBaTeNbHBIX
MpOrpaMM MOKET OBbITh PacIIMPEH B 3aBHUCHUMOCTH OT HMMEIOIIUXCS Yy 00111e00pa3oBaTeIbHbBIX
OpraHu3aluil ycJIoBUH, a TaKkKe NOTpeOHOCTEH Y4aCTHUKOB 00Pa30BaTEIbHBIX OTHOLICHUH.

Co3nanue nentpa "Touka pocta" mpeamnojaraeT pa3BUTHE OOPa30BaTENbHOW HHPPACTPYKTYPHI
001meo0pa3oBaTeNbHON  OpraHM3allik, B TOM 4YHCJE OCHAalIeHHEe O001e00pa3oBaTeIbHOM
OpraHU3aLUH:

- 000opynoBaHMEM, CpeICTBaMU OOy4YeHHS U BOCIHUTAHUS JJs U3ydyeHUus (B TOM 4UHCIE
SKCIIEPUMEHTAIIBHOI0) IPEAMETOB, KypCOB, JAMCHUIUIMH (MOAYJEHW) €CTECTBEHHO-HAyYHOU
HalpaBJICHHOCTH ¥  TEXHOJOTMYECKOM  HalpaBICHHOCTEH MpH  peanu3alud  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM M JOMOJHHUTEIBHBIX 001e00pa30BaTeIbHBIX MPOrPaMM, B TOM
YUCJIe JIs PacCIIMPEHUs coiepkaHus yaeOHbIX npeametoB "duszuka", "Xumus", "buomorus";

- O60py,Z[OBaHI/IeM, CcCpeacTBaMu 06y‘~ICHI/I$I U BOCIIMTAHUA JIs1I U3Yy4YCHHA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHUKH, MCXAaTPOHHUKH, OCBOCHHUA OCHOB MpPOrpaMMHPOBAHUA, pCaiM3alliu IIporpamMm
JOITOJIHUTCIIBHOT'O 06pa30BaHI/IH TEXHHUYECKOU U eCTeCTBeHHO'HaquOﬁ HaHpaBHeHHOCTCﬁ U T.O.

- KOMIIBIOTCPHBIM U UHBIM OGOpyZ[OBaHI/ICM.

[lepeuenb, MUHUMaJIBHO HEOOXOIMMble (QYHKIHOHAIbHBIE W TEXHUYECKHE TpeOOBaHUA H
MUHHMAaJbHOE KOJIMYECTBO OOOpPYIOBAaHMSA, PACXOAHBIX MAaTEpUANOB, CPEICTB OOy4YeHUS W
BocnuTaHus Uil ocHamieHus LlentpoB "Touka pocra" (manee - MHOPACTPYKTYpHBIH JIUCT),
ornpenensoTcs PernoHalbHBIM KOOPAMHATOPOM C ydyeTroM [IpuMepHOro mepedss o60pynoBaHMA,
pacxoIHBIX MaTepUasoB, CpeACTB OOyYeHUS M BOCIHUTAHUS [UJIsl CO3JaHUS W OOecreueHus
(YHKIIMOHMPOBAHUS ~ LIEHTPOB  OOpPa30BaHMsI  €CTECTBEHHO-HAYYHOM M TEXHOJOTMUYECKOM
HanpaBiieHHOCTH "Touka pocrta" B 00me00pa30BaTEeIbHBIX OpPraHU3ANMIX, PACIMOJIOKEHHBIX B
cellbCkoi  MecTtHocTH M Manblix roponax (Ilpunoxenume N 6), NpUMEpPHOro THIIOBOTO
UH(QpPaCcCTpyKTypHOTOo JiMcTa, ompeaensemoro denepaqbHbIM ONEPATOPOM, U  HACTOSAILIUX
Pexomenmanuii.

B  pamkax  ocHameHuss =~ oOmeoOpa3oBaTeNbHBIX — OpraHu3amuii  npu  GopMHpPOBaHHUU
UHPPACTPYKTYPHOTO JucTa cyobekT Poccuiickoit ®@enepannu BIipaBe BHIOpATh CTaHJAPTHBIA WIIN
NpoUIBHBIA KOMIUIEKT 000pYyI0BaHuUs, MPEACTABICHHBIH B MPUMEPHOM IepeuHe 000pya0BaHMUs,
pPAacXOJHBIX MaTepUaIOB, CPEACTB 00yUeHHsI U BocliuTaHus A1 ocHaieHus Llentpos "Touka pocta"
(ITpunoxxeane N 6). [Ins MamoKOMIUIEKTHBIX 0011€00pa3oBaTEIbHBIX OpraHu3anmii <1> o0bem
€IMHUI] CPEJICTB O0YYEHUS U BOCIIUTAHUSI (POPMUPYETCSI B MEHBILIEM KOJIHMUYECTBE.

<1> ManokoMIJIeKTHOH  00meo0pa3oBaTeIbHONM  OpraHu3alMeil B paMKax peaau3aluu
MEPONPUATHA IO CO3JAaHUI0 U  (PYHKIHOHHUPOBAHMIO LEHTPOB E€CTECTBEHHO-HAYYHOH H
TEXHOJIOTUYECKON  HalpaBlIEHHOCTEW  Ipu3HaeTcs  oOuieoOpa3oBaTesibHas  OpraHM3aLus,
YHCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXK/10H M3 mapaiiesneil KoTopod cocTaBisieT He Oonee |
€IMHULIBI.

[MpodunpHBI KOMIUIEKT OOOPYIOBaHHWS MOXKET OBITh BBIOPaH I  00IIE0Opa3OBaTEIHHBIX
OpraHu3aIuii, UMEIIUX Ha MOMEHT co3ianus 1neHTpa "Touka pocra" Habop cpeACcTB OOydeHHS U
BOCTIMTAHUS, MOKPBIBAOIINNA CBOUMHU (DYHKIIMOHAIBHBIMH BO3MOYKHOCTSIMU 0a30BbIe TIOTPEOHOCTH
npu u3ydeHuu npeameroB "duszuka", "Xumua" u "buonorus".

[MpopunpHelii  KOMIUIEKT  oOOpyaoBaHusi  obOecneunBaeT  APQPEKTHBHOE  JOCTHIKECHHE



00pa30BaTENIbHBIX PE3YJIbTATOB OOYYAIOUIMMHUCSA [0 TPOrpaMMaM €CTECTBEHHO-HAy4YHOW U
TEXHOJIOTMYECKONW  HAampaBiIeHHOCTEH, BO3MOXKHOCTb YTIYyOJIEHHOIO M3YYEHHS OTIEIbHBIX
NPEIMETOB, B TOM 4Hcie i (popMUpOBaHMS H300pETaTENIbCKOTr0, KPeaTUBHOIO, KPUTUYECKOTO
MBILUIEHUS, pPa3BUTHS (YHKIMOHAIBHOM TI'PaMOTHOCTM y OOydYalolUXcs, B TOM YHUCIE
€CTECTBEHHO-HAyYHON U MAaTEMaTUYECKOM.

Ilpu dopmupoBannn MHPPACTPYKTYPHOTO JUCTa U3 NPOPHILHOIO KOMIUIEKTa B 00s3aTEIbHOM
nopsiike ooecreunBaeTcst BLIOOpP Cpe/iCTB 00yUeHHs U BOCIIUTAHHSI HE MEHEE YeM I10 TpeM y4eOHbIM
npeametaM ("®uszuka", "Xumusa", "buonorus") u kommneroTepHOro 06opynoBanus. OctaBimuecs Mo
UTOraM OIpeJieeHus] 003aTeIbHOr0 000py/JOBaHUS CPE/ICTBA, IPELYCMOTPEHHBIE /ISl OCHALLCHUS
Hentpa "Touka pocta", pacmpeaesstoTcss Ha MPUOOPETEHUE OMOJHUTEIHLHOTO O00OpYIOBaHMS,
BXOJSIILET0 B IIepeueHb 000py10BaHUs, PACXOIHBIX MaTepUAIOB, CPEACTB O0Y4YEHUsI U BOCIIUTAHUSA
npodumisHoro Komiuiekta (I[Ipunoxenne N 6 K METOIUYECKIM PEKOMEH/IAIUSM).

IIpu BBIOOpE [OMOJHUTENBHOrO OOOpPYIOBAHUS TaKXKe CIEAYeT YYMTBhIBaTh CHEHUPUKY U
noTpeOHOCTH OTpaciel 5KOHOMUKH cyObekTa Poccuiickoit @enepannu.

PernonanpHbIll KOOpAUHATOP OOECHEYMBAET COTJIACOBAHME C(POPMHPOBAHHOIO B COOTBETCTBHU C
TUNOBOW (hopMoii MHpAaCTpyKTypHOTro Jincta ¢ DenepaiabHbIM ONEpaTOPOM B COOTBETCTBHM C
periaMeHToM, onpeaensieMbiM deiepaabHbIM ONEPaTOPOM.

[Ipu HampaBieHuH Ha coriacoBaHue HH(PACTPYKTYpHOTO JIMCTA, COJEPKAIIET0 CTaHIApTHHIE
KOMIUICKTBI, PerMoHaNbHEIN KOOpIUHATOP TIpenocTaBiisieT (mo ¢popme DenepaibHOTO OnepaTopa):

- MOATBEPKACHUC OTCYTCTBUA B COOTBCTCTBYIOIIUX O6p330BaTeHBHBIX opraHu3anuvsax, OCHAIICHUEC
KOTOPBIX INNIAHUPYCTCA, O60py,£[0BaHI/I${, pacxXxoaHbIX MaTCpUaioB, CPCACTB OGyLIeHI/IH 1 BOCIIMTaHUA,
YKa3aHHBIX B IIEPCYHE CTAHAAPTHOTO KOMILJIICKTA,

- IOATBEPKIACHUE HanuuKsl (1100 obecrneuenne Haluuus 10 MoMeHTa ocHauleHus Llentpos "Touka
pocta") yCIOBHH [ XpaHEHUS M MCIOJNb30BAaHMS XMMHMUYECKHX PEAKTUBOB, B TOM 4YHCIIE
HE00X0AMMOro 00OpyIOBaHMs, BKIIIOYas IKa(d BBITSDKHOW MaHOpaMHbBIM M mIKad Uis XpaHEHUs
XMMHUYECKHX PEaKTUBOB OTHEYNOpPHBIH, coriacHo IlepeuHio cpeactB oOydyeHHS] W BOCHUTAHMS,
HEOOXOAMMBIX Ul pealn3alud 00pa30BaTeNbHBIX MPOTrpaMM HAYaJIbHOTO OOILEro, OCHOBHOTO
o0LIero U cpeHero oo1ero oopa3oBaHus, COOTBETCTBYIOUINX COBPEMEHHBIM YCIOBHSIM OOYy4EHHUS,
HEOO0XOAMMOr0 TpU OCHALIEHWH O00I1e00pa30BaTeIbHbIX OpPraHU3alMid B LEISIX peaTu3aliu
MEpONPUSITHII TI0 COACHCTBUIO CO3JaHUI0 B cyObekTax Poccuiickoit ®expepammm (Wcxons wu3
MIPOrHO3UPYEMOIl  MOTPEOHOCTH) HOBBIX MECT B  00I1€00pa30BaTENbHBIX  OpraHU3alusiX,
yTBEpP)KICHHOMY TpukazoM MunnpocsenieHus Poccun ot 3 centsops 2019 r. N 465.

OOpa3zoBateibHbIC OpraHu3aliy, Ha 0a3e KOTOPBIX co3faroTcs U GyHKunoHupyroT LlenTprr "Touka
pocra", IOJKHBI COOTBETCTBOBATh JCHCTBYIOIIMM TPEOOBAHUSIM K YCTPOHCTBY, COJCPKAHUIO H
OpraHu3aluy pekruMa paboThl 0Opa30BaTEIbHBIX OPraHU3AlUH M MHBIM HOPMATHBHBIM MPAaBOBBIM
aKTaM, ONpPEISISIIONIMM TPeOOBAaHUS K OpraHW3aluyd OOIIEr0 W JOTOJHUTEIHLHOTO 00pa3oBaHUs
ETEN.

[Momemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4HCIe Y4yeOHble KaOWHETHl (U3UKH, XUMUH,
ouonorun) Llentpa "Touka pocta" peKOMEHAYETCS pacroJiaraTh B Mpeesiax OTHOTO 3/1aHMs.

[IpoextupoBanue, 3o0HupoBanue nomeuieHuid ILlentpoB "Touka pocta" u omnpeneneHue
JTU3aiH-PEIICHUN OCYIIECTBIISIETCS C YU€TOM PYKOBOJICTBA IO MPOEKTUPOBAHUIO LEHTPOB "Touka
pocta', yTBepx’aaeMoro eaepaibHbIM ONepaTOPOM.

[Ipu npoextupoBanuu, 30HMpoBaHUM NomelieHui LleHTpoB "Touka pocra" cienyer y4uThIBaTh



0COOEHHOCTH 000pPYIOBaHUS, PACXOAHBIX MaTePUAJIOB, CPEACTB OOYUEHUS U BOCIIUTAHUS, KOTOPBIM
Oyner obecrnieunBaThCsi 0OpazoBaTeNbHAS OpPTaHU3AIHS.

[Ipoekt 30HupoBanus mnomemeHud lLlentpoB "Touka pocta" mnpencrariasiercs dDenepajibHOMY
orepaTopy OJTHOBPEMEHHO C MPEACTaBICHUEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranuszanusi 00pazoBarTeJbHOM AeSITeJIbHOCTH

OO6pa3zoBarenpHas JeATETLHOCT, Ha 0Oaze 1eHTpoB '"Touka pocrta" OCYIIECTBISETCS IO
00pa3oBaTeNbHBIM MMPOTpaMMaM OOIIEro U JOTOJIHUTEIFHOTO 00pa30BaHusl.

TpeboBanuss Kk ¢dopmary opraHuzanud 00pa30BaTEIBHON  JIEATEIBHOCTH  PETYITHPYIOTCS
HacToSIIMMU PexoMeHIanusMu U MHBIMH WH(OPMAIMOHHBIMU M METOAUYECKHUMH MaTepHalaMu
®denepanbHOrO oneparopa.

Hanpasnenus peanusyembix ¢ ucnoib3oBaHuem pecypcoB LlentpoB "Touka pocta" mporpamm
OMPCACIIOTCA B COOTBETCTBUHN C METOOAUYCCKUMU MarcpuajlaMu MW PCKOMCHIAAIUSAMU,
yCTaHaBIMBAEMbIMU U aKTyalu3upyeMbiMu desiepalibHbIM ONIEPATOPOM.

Ha 6aze wnentpoB "Touka pocrta" obecrneunBaeTcss peanusanis 00pa30BaTEeNbHBIX MPOTpamMM
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HAIPaBJIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSAMH 3aKOHOAATENbCTBA B c(hepe 00pa3oBaHus U C yueToM pekoMeHanuii denepaibHOro
omneparopa. B ob6si3arensHOM mopszike Ha 6a3e neHTpoB "Touka pocta" obecrmeunBaeTCsi OCBOCHHE
oOyuaromumucst y4eOHbIXx mpeameroB "Odmsuka", "Xwumusa", "buomorus" c wucmonbp3oBaHHEM
proOpeTaeMoro 000py0BaHMs, PACXOAHBIX MAaTEPUAJIOB, CPEICTB OOYUEHUS M BOCTIUTAHUSI.

He menee 1/3 o6beMa BHEYpOUHOH JEATENBHOCTH O0yYaroIUXcs JT0JKHO ObITh OPUEHTHPOBAHO HA
MOJICpKAHNE ECTECTBCHHO-HAYYHOW W TEXHOJIOTMYECKOH HampaBIeHHOCTEH 00pa3oBaTEeIbHBIX
porpamMMm, NpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHOH HalpaBIEHHOCTH HE MOMKET
coctaBiaATh MeHee 20% oT ob0mero o0bemMa BHEYpO4HOH nestenbHOCTH. OOpa3oBaTelbHBIC
IporpamMMbl 1O JIPYTMM HANpaBJIEHHOCTSM TMPH HAJIUYMM BO3MOXHOCTH PEKOMEHAYeTCs
IJIAHUPOBATh C UCTIOJB30BaHUEM pecypcoB LlenTpos "Touka pocta'.

Pazpaborka paboumx mnporpamm mo mnpeameram "dusuka", "Xwumwms", "buomorus", y4ueOHBIM
NpeaIMeTaM €eCTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOH HaIlpaBIeHHOCTEH W3 4acTh y4eOHOro
miaaHa, GOpMHPYEMON Y4YaCTHHKaMH OOpa30BaTeNbHBIX OTHOIICHWM, IPOTrpaMM BHEYPOUYHOM
JESTENBbHOCTH ¥ JIOTIOJHUTEIHLHOTO O0pa30BaHUS OCYIIECTBISETCS 001meo0pa3oBaTeIbHBIMU
OpraHu3alusiMM, B KOTOpBIX co3gatoTrcs HeHTphl '"Touka pocrta", caMOCTOSATEIBHO C YYE€TOM
METOAUYECKUX MaTepuasioB M  pekoMeHmaumi  DenepanbHOro  omeparopa. Peammsanus
o0pa3oBaTeNbHBIX ~ MpPOrpaMM  JIOMNOJHUTENBHOTO  00pa3oBaHHMS B MaJIOKOMIUIEKTHBIX
00111e00pa30BaTENbHBIX ~ OPraHM3ALUSAX  OCYIIECTBISIETCS TPH HAIUYMKM Yy  OpraHU3aluu
COOTBETCTBYIOIIUX yCNOBHM. [l MamOKOMIUIEKTHBIX 00I111e00pa30BaTebHBIX OpTraHU3aIHii
JIOITYCKAETCsl OTCYTCTBHE JIMIICH3MH HA JIOTIOJIHUTENFHOE 00pa30oBaHUE U PeaM3yeMBIX MPOTrpaMM
JIOTIOTHUTEIHHOTO 00pa30BaHUsl.

PekoMeHnanmu Mo WCMONB30BAaHUIO CTAHJAPTHOTO KOMIUIEKTa oOopynoBanus llentpa "Touka
pocTa" TpH peau3anuyi MporpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HaINpaBICHHOCTEH
onpeneneHsl B [Ipunoxxennn N 5 k HacTosimum PekoMengamnusim.

ConpoBOXIEHHE W METOAMYECKOE OOECIeYeHHE WCIIONB30BaHUs MPO(UIBHOTO KOMILICKTa
o0opynoBaHusi B 0Opa30BaTEeNbHONW JeATeNnbHOCTH LEeHTpoB '"Touka pocta" ocyliecTBiseT
®denepanbHbI ONIEPATOP.



Metoaudeckue MaTepuanbl, pa3padOTKH W WHBIE MaTepHalibl 1O BOIMPOCAM HCIIONH30BAHHUS
npoQUILHOTO  KOMIDICKTAa  OOOpYyJOBaHWsSI  pa3padaThIBAIOTCS,  aKTYaIM3UPYIOTCA |
PacupoOCTPaHAOTCA (I)e,[[epaHLHBIM oneparopoM, B TOM 4UCJIC C IPUMCHCHUCM COBPCMCHHBIX MCAHA
WHCTPYMEHTOB (BH1€0, BEOWHAP, MYOJIMKALIUHN).

@DenepanbHBIM ONEPATOPOM Ha PETYISPHOM OCHOBE 00eCreYrBaeTCs MPOBEICHNUE METOANUECKUX U
o0yJaromux MEpONpHUIATHN IO BOIPOCAM OpraHM3anuu oOpas3oBaTenbHOro mporecca B LleHTpax
"Touka pocTa" ¢ mpuMeHEeHHUEM MPO(YUIBLHOTO KOMIUIEKTa 000pyIOBaHUS, OKa3aHUE METOANYECKON
TIOMOII TP pa3paboTKe y4eOHBIX MAaTEPUANIOB, 3aJaHUH JJI1 COBEPIICHCTBOBAHMS MPAKTUIECKON
MOJIOTOBKUA OO0y4arommxcs MO Y4eOHbIM MpeIMeTaM, KypcamM BHEYPOUHOH [esATeIbHOCTH,
JIOTIOJIHUTEIBHOI0 00pa30BaHus JIeTEH.

[lenarornueckue pabOTHUKH, OCYIIECTBISIONINE NeITeIbHOCTh Ha O0a3e llentpoB "Touka pocra" ¢
NpUMEHEHHEM TNPO(UIBLHOTO KOMIUIEKTa 000pYIOBaHMA, MPOXOIAT OOy4YEHHE IO IMporpammam
JOTIOJTHUTEILHOTO MPO(EeCCHOHATBLHOTO 00pa3oBaHusl (KypChl TOBBIIICHUS KBATU(DUKAINKA) W3
O®enepanpHoro peectpa mnporpamm  JII1O. [loBeimieHne KBaMUKAIME — TIEAArOTHICCKUX
PabOTHUKOB OCYILIECTBIISIETCS HE PEXKE OHOTO pasa B TPH roja.

5. Opranu3anMoOHHO-METOANYECKOE CONPOBOKIACHHUE U UCI0JIb30BaHHE
HHOM CO3JaHHOM B PaMKaX peajM3aliy HAMOHAJIBLHOIO NPOEKTA
"OoOpa3oBanue' UHPPaCTPyKTypbI

B nemsix komIiuieKCcHOro compoBoxaeHusa pAesitenbHocTH LlentpoB "Touka" denepanbHbiM
OIepaTopoM OOECTIEYMBAETCS OCYILECTBIEHHUE NyOJMKauuii U OOHOBIEHUS METOAMYECKUX
MaTepUAJIOB, BKIIOYAIONINX YYeOHO-METOAMYECKUE MaTepuaibl (MHCTPYKIMHA, METOIMYECKUE
nocoOusi, MHGOPMAIMOHHBIE MaTepHalibl, EPEUHU PEKOMEHIYEMBIX JINTEPATYyPHBIX HCTOYHHUKOB,
BUZICOMATEPHAIIBI U JIP.), a TAKXKE MaTEPHUAIBI TI0 UTOTaM MPOBEICHUS MeponpusiTiii DexaepanbHOTo
orepaTopa (BeOUHApBI, CEMUHAPBI, KOH(GEPEHIINH, COBEIIAHUS U Ip.).

Hns  menarornyecknx pabotHukoB lLlentpoB "Touka pocra" @enepadbHbIM — ONEPATOPOM
obecrieunBaeTcs MpPOBEIEHUE TEMaTHMYECKMX BEOMHApOB M 00pa30BaTENbHBIX MEPONPUATHH,
HaNpaBJICHHBIX Ha pPa3bsICHEHHE BOIPOCOB peaTM3alMu OOpa3oBaTEeNbHBIX IporpamMm Ha Oase
HenTtpon "Touka pocta" ¢ mpuMeHeHHEM TTPOPHIBHOTO KOMIUIEKTa 000PYI0BaHUS.

s PernoHanbHBIX KOOPAMHATOPOB W PYKOBOASIIUX pabotHukoB IlentpoB "Touka pocra'
®denepalnbHBIN omepaTop oOecreynBaeT MPOBEACHNE TEMATHYECKUX BEOMHAPOB, HAMPABICHHBIX HA
AOIMMOJIHUTCIIBHOC PA3bACHCHUC BOIIPOCOB, OTHOCAIIUXCA K HCIOJHCHHIO KOMIUICKCOB MCP
(TOpOXHBIX KapT) Mo co3nanuio U GyHKuoHupoBaHuio LlenTpoB "Touka pocta", TOCTHKEHHUIO
YCTAQHOBJICHHBIX IOKa3zarenel (yHKUMOHWPOBAHUS, MCIOJIb30BAHUIO MHOM CO3AaHHOW B paMKax
peanu3anuy HalMoHaIbHOTO MpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B menmsax  »ddexkTuBHON  OpraHM3allMOHHO-METOAMYECKOW  MOAJEPKKH  CO3JaHHUS U
¢ynkunonuposanus LlentpoB "Touka pocta" Ha Tepputopun cyobekToB Poccuiickoit @eneparnmu
PernonanbHbIM  KOOpPAMHATOpPOM  OOECIIEUMBAECTCS  BOBJEUEHHWE  JETCKUX  TEXHOIMApPKOB
"KBantopuym", wnentpoB uudpoBoro oOpazoBaHus agered "|T-ky0", KIIOYEBBIX LIEHTPOB
JIOTIOTHUTEIBHOTO 00pa3zoBanus "Jlom HayuHol komnmabopamuu" B AestenbHOCTh LlenTpoB "Touka
pocrta" B ciueayronux popMarax:

1. TIpoBeseHHE COBMECTHBIX MEPONPHUATHHA JJsI OOY4YArOIMXCS M MEJIarorH4ecKux pabOTHUKOB
o0mieo0pa3oBaTeNbHBIX OpraHu3amnuii, Ha 0a3e KoTopbix co3maroTcst LlenTper "Touka pocta"



(oOyuarolie ceMHHapBl U MacTep-KIacchl MO BOMPOCAM MCIIONB30BaHUA 00OPYAOBaHUS, CPEACTB
OoOy4eHHsT ¥  BOCIMTAHMS, METOIMYECKHE MEPONpHUATHS 1O  BOMpOcaM  pa3padoTKH,
COBEPILICHCTBOBAHUS U BHE/IPCHUS porpamMm JIOTIOJTHUTEIILHOTO o0pa3oBaHus
€CTEeCTBEHHO-HAyYHOM M TEXHHMYECKON HAIPaBICHHOCTH, OPTaHU3ALUH BHEYPOUHOU AEATEIHHOCTH
o0yJaromuxcs; UHIWBUAYyalbHbIE KOHCYIbTALUHU IS TIeJarornYeckiux pabOTHUKOB, B TOM YHCJIE B
peXUME OHJIAH, 3aHATHS TPOCKTHOW NEATEIBHOCTHIO; KOHKYPCHBIE W COpPEBHOBATEIHHEIC
MEPOIIPUATHS IS IeTEN U 1Ip.).

2. OpraHm3anysi ¥ y9acTUe B PETHOHAJBHBIX M MEKPETHOHAIBHBIX KOHPEPEHIUAX, (ECTHBAIAX,
(dbopymax 1mo oOMeHY OMBITOM PaOOTHl HAa BHICOKOOCHAIIEHHBIX YYEHHMKO-MECTaxX, B TOM YHCIE IO
peanu3anuu npeaMeTHeIx obnacteit "EctecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHBIE Hayku'",
"Maremarnka 1 uHpopmartuka", "OOmecTBo3HaHue U ectecTBo3HaHue", "TexHomorusa", a Takxke
rporpamm JIOTIOJTHUTEIILHOTO o0Opa3oBaHHs €CTEeCTBEHHO-HAYYHOU u TEXHUYECKON
HaIpaBJIEHHOCTEH.

3. YyacTue peruoHajgbHBIX KOOPAUHATOPOB, mnpejactaButeneit LlentpoB "Touka pocrta" U HMHBIX
LEHTPOB, G YHKIIMOHUPYIOIIUX Ha Tepputopun cyonbekra Poccuiickoit denepannu, B MEpONIPUATHIX
®denepanbHOTO Oneparopa.

I'padux MeponpusiTuii, KBOTHI y4acTus, COJEp)KaHWE U TEXHOJIOTMHM MPOBEICHUS MEpPONpPUSTUIN
nosondrcs denepanbHbIM ONIEPATOPOM JOMOJIHUTEIBHO.

4. Opranm3anys ¥ ydacTHE B TIPOBEJICHHHM WH(POPMALMOHHBIX KaMIIAHWK I10 TMOMYJISIPH3aIHU
HalMoHalpHOrO mpoekTta "OOpa3oBanue" Ha Teppuropuu cyobekToB Poccuiickoit deneparuu, B
TOM YHCIE COOBITHSX, MPOBOAUMBIX JUIsl KOHCYJIBTALIMOHHOTO COINPOBOXIECHUS PpPOAUTENEH
(3aKOHHBIX TpEACTaBUTENEH) O0YyJalOUIMXCA O BO3MOXKHOCTAX JUIsl pa3BUTHA cHoOcoOHOCTeH u
TAJIAHTOB WX JeTel, Npo(ecCHOHAIbHOW OpWUEHTAMM W YCHEIIHOTO OCBOCHHUS OCHOBHBIX
00pa30BaTeNIbHBIX MPOrpPaMM OOIIETO 00pa30BaHMU.

5. Pa3paboTka, yTBep)KIEHME U peaju3alus CeTeBBIX O00pa30BaTEeNbHBIX MpPOrpamMm ¢
UCIIOJb30BAHUEM BBICOKOOCHAILIEHHBIX YYEHHKO-MECT, CO3/JaHHBIX B cyOwbekTe Poccuiickoii
denepauuy B paMKax HalMOHaJIbHOTO mpoekTa "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C
JIeTCKUMH TexHonapkamu "KBantopuym".

6. BoBieuenue oOyuaromuxcsi 0011e00pa3oBaTeIbHBIX OpraHu3aluil, Ha 0a3e KOTOPBIX CO3/IAI0TCS
n  ¢yukuuonupytor lLlentper "Touka pocrta", B paznuuHble (GOPMBI CONPOBOXKIEHUS U
HACTaBHUYECTBA C  HUCIOJIB30BAaHHMEM  KAJPOBBIX  pPECcypcoB, obOecrmeuuBalomuX  padboTy
BBICOKOOCHAIIICHHBIX YYCHUKO-MECT, CO3/aHHBIX B cyObekTe Poccuiickoit deneparuu B pamkax
HaloHanpHOTO mpoekTa "OOpaszoBaHue" ¢ y4eTOM METOAONOTHH  (LENeBOH  MOJIETIH)
HAaCTaBHUYECTBA OOYYalOIIMXCS JUId OpraHu3alui, OCYILECTBISIOUIMX  00pa30BaTeIbHYIO
JESTENBHOCTh TO  00IIe0o0pa3oBaTeNIbHBIM,  JOMOJTHUTEIBHBIM  00mIe00pa30BaTeIbHBIM |
MporpaMMamM CpeaHero npogecCHOHaIbLHOIO 00pa30BaHus, B TOM YHCIIE C IPUMEHEHHEM JIyUYIINX
MIPAKTUK OOMEHA OTBITOM MEXY 00YJarOIIIIMHUCS.

Hentpst "Touka pocta" HCIONB3YIOT HHYPACTPYKTYPY B KAJAPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuyM", co3maBaeMbIX Ha 0asze 001Ie00pa30oBaTEIbHBIX OpTaHU3AMMK, ISl Pa3BUTHS
MPOEKTHOM JeATeNbHOCTH oOyuatomuxcs. llemarornueckue padornuku llentpoB "Touka pocra"
o0ecreynBaroT yyacTue oOy4yarolIuxXcs B MEPONPUSATUSX JETCKUX TexHomapkoB "KBantopuym" c
yIAJICHHBIM HCIOJB30BaHUEM OOOPYAOBaHUS, CPEACTB OOYYCHHS W BOCIUTAHHS, a TaKKe
MPUHUMAIOT YY4acTHUE B OPraHU3yEeMbIX UMHU CEMHHapax Mo JeMOHCTpanuu 3¢G(EeKTUBHOTO OIbITa
peanuszanuu 00pa3oBaTeIbHbIX €CTECTBEHHO-HAYUYHOM, TEXHOJIOTMYECKONW U MHBIX HalpaBJIE€HHOCTEN
Cpelr HHBIX OO0IIe00pa30BaTeIbHBIX OpraHU3alUi, PACIONOKEHHBIX Ha TEPPUTOPUU CYOBEKTa



Poccuiickoit @enepanuu.

PernonanpHbIM  KOOpPIMHATOPOM Ha  Teppuropuu  cyowsekra Poccuiickoit  ®deneparun
oOecrieunBaetcss paboTa MO MOAJAEPKKE 00111e00pa30BaTENbHBIX OpraHU3alUil, MOKA3bIBAIOIIUX
HU3KHE 00pa3oBaTeNbHBIE pE3YyIbTAaThl, C HWCIHOJIB30BAHUEM HH(PPACTPYKTYpBl M KaJIpOBOTO
obecnieuenuss llentpoB "Touka pocra" B pa3nuuHblXx (opmaTax (COBMECTHas peau3aiys
00pa30BaTENbHBIX MPOTPAMM, IPOBEICHHE OOYyUYaAIOMIUX MEPOIPHATUH, CEMUHAPOB, KOHCYIbTALUI

v 1p.).

IIpu npoBeneHUN pa3IMYHBIX MEPOIPUATHM, CBA3aHHBIX C peajau3alield HalMOHAJIBHOI'O IPOEKTa
"OO6pa3oBaHue", UCTIOJBb30BAaHUEM COOTBETCTBYIOIIEH MHPPACTPYKTYPHI, KaIPOBBIX U (PHHAHCOBBIX
pecypcoB, JODKHO OBbITh OOecrneyeHO WX WH(POPMALMOHHOE CONPOBOXKICHHE, B TOM 4YHCIE B
CpelcTBaX MaccoBOW MH(OpMAINH, COIUATBHBIX CETIX, Ha caiiTax 00pa30BaTEbHBIX OpPraHU3alHii
C MCIIOJIb30BaHNEM (PUPMEHHON CUMBOJIMKH HAllMOHAJIBLHOTO MpoekTa "ObpazoBaHue".

Nudopmanus 06 yuactuu LlentpoB "Touka pocta" B MeponpusaTusix HanpasiseTcss OenepanbHOMY
OIepaTopy B paMKax €KEKBapTaJIbHOIO MOHUTOPUHTA.

6. TpeboBanus k punancosomy odecneyeHuro Llearpos "Touka
pocra'

dunancoBoe obecrneueHue GyHkuuoHupoanus llentpoB "Touka pocta" BKIIOYAeT 3aTpaThl B
cooTBeTcTBUH ¢ OOmUMH TpeOOBaHUSAMH K OINPEACICHHUI0O HOPMAaTHUBHBIX 3aTpaT Ha OKa3aHUE
rOCyJapCTBEHHbIX (MYHULMNANBHBIX) YCIYr B c¢epe AOIIKOIBHOI0, HayaJbHOro O0O0IIero,
OCHOBHOTO  OOIIEr0, CpeAHero OoOImero, CpemaHero MpopecCHOHAIBHOIO  00pa3oBaHMs,
JIOTIOJTHUTEIBHOTO 00pa3oBaHMs JI€Teil M B3pOCIHBIX, JONOJHUTEIBHOIO MpodeccnoHaIbHOTo
o0Opa3oBaHus JJId JIUL, UMEIONIMX WM MOJYy4arollUX cpelHee NnpodeccruoHanbHOE oOpa3oBaHUE,
npoQecCHOHATBHOIO 00yueHHsI, TPUMEHSIEMbIMH IIpU pacueTe o0beMa cyOcuauu Ha (PUHAHCOBOE
o0Oecrie4yeHne BBINOJHEHUS] TOCYAApCTBEHHOro (MYHMILIMIIAJABHOIO) 3aJaHUs Ha OKa3aHHe
rOCYyJapCTBEHHbIX  (MYHUIMNAJIbHBIX)  yCAyr  (BBIIOJHEHHE  paboOT)  TOCYAapCTBEHHBIM
(MyHUIIMTIAJIBHBIM) YUPEXICHUEM, YTBEPKACHHBIMU IpukazoM Munmnpocseuenuss Poccun ot 20
HOos10pst 2018 . N 235 1 BKIIIOYAIOLIMMHU B TOM YHUCIIE:

- omary TpyJda TMeJaroruueckux pabOTHUKOB  0OIIe00pa3oBaTeIbHOM  OpraHu3allvu,
obecnieunBaronux GpyHknuonuposanue [leatpos "Touka pocra";

- MpuoOpeTEeHNE JOCTATOYHOIO 00beMa OCHOBHBIX CPEJICTB U MaTEpUANIbHBIX 3a11acoB, B TOM YHCIIE
pacxoIHbIX MaTepUaNoOB, Uil OOecreueHHs] pealn3alud 00pa30BaTENbHBIX MPOrpaMM B 00bEMeE,
HE00X0AMMOM Il HEMPEPHIBHOM peanu3aniy 00pa3oBaTeIbHOTO MPOLECCa;

- obecrieueHre TEKYIIEH IesATEIbHOCTH O0O0IIe00pa3oBaTeIbHOW OpraHu3aluu 1O 00eCIeYeHHUI0
00pa30BaTEILHOTO MpoIecca.

IIpu ¢opmupoBanun Owomxera cyobekra Poccuiickoir ®Denepanun (MecTHOro OrojkeTa) Ha
o4epeHON ToJ] U IJIAHOBBIM MEeproa HEOOXOIMMO MpeayCMaTpUBATh OIOKETHBIC aCCUTHOBAHUS B
o0beme, HeoOXoauMoM s (uHaHCOBOro obecredeHus: QyHKiuoHupoBanusa LlentpoB "Touka
pocTa", B TOM YHCIIE C YYETOM COOTBETCTBYIOIIECH MHCKCALIUH.

7. 3aKII0YUTEIbHbIC MMOJI0KeHUS

[Ipu peanuzanuu MepoONpHUATHIA B LENSIX co3aanus U QpyHkunoHuposanus Llentpos "Touka pocra"
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cyobekt Poccuiickoit ®enepanuu obecrieuynBaeT coOJOeHUE TPeOOBAHUN AHTHMMOHOIOJIBHOTO
3aKOHOJATENbCTBA U 3aKOHO/IATEIbCTBA O KOHTPAKTHOM cuctemMe B cepe 3aKylnoK TOBapoB, padoT,
yCIayr uis oOecrleyeHHs TOCYAApCTBEHHBIX W MYHHUIMIIAIBHBIX HYXI, B TOM YHCIE B 4YacTu
oOecriedeHus MOBBILICHUS 3(PPEKTUBHOCTH, HMCKIIOUEHHUS OTpaHUYEHUs Kpyra IOCTABIIMKOB U
MOCTaBIIEMOT0  O0OpYIOBaHUS, TOBBILICHUS PE3YJbTATUBHOCTH OCYIIECTBICHHUS 3aKYIOK,
oOecredyeHus Mpo3pavyHOCTH, IPEJOTBPAIICHUS KOPPYILIUU U APYTUX 3JI0YTIOTPEOICHUN.

IIpu ocymectBnenun cyobekramu Poccuiickoit ®depepanuu 3aKymok TOBapoB, paboOT, YCIyr ¢
LEJIbI0 IPUOOpETEHUsI 000PYAOBaHUSA, PACXOAHBIX MAaTEPUAJIOB, CPEACTB O0OYyUEHUS U BOCIIUTAHUS B
nensix coznanus Llentpos "Touka pocTta" 3a cuet cyOcuanu u3 QenepaibHOro 0w pKkera OroaKeTaM
cyobektoB Poccuiickoii @enepanny Ha cOQUHAHCHPOBAHUE PACXOIHBIX O0S3aTEIBCTB CyOBEKTOB
Poccuiickoit denepanuu:

- o0ecrneunBaeTcs IEHTpAIHM3AIMS 3aKYMIOK B TOPSAKE, OMPEJCIICHHOM IIYHKTOM 7 CTaTtbu 26
®denepanbHoro 3akoHa "O KOHTpakTHOM cHcTeMe B cdepe 3aKyIloK, TOBApOB, pabOT, yCIyr s
o0ecrieueHHs TOCYAapCTBEHHBIX M MYHULIUTIAIIBHBIX HYX'";

- IPUMCHSICTCSI HAIlMOHAJILHBIA PEKUM B COOTBETCTBUU C TPeOOBaHUSAMU cTaThu 14 DenepanbHOro
3akona ot 5 ampenst 2013 r. N 44-®3 "O xoHTpaKTHOU cucteme B chepe 3aKymnoK TOBapoB, pabdoT,
YCITYT I 00€CTIeUeHUsI TOCYIapCTBEHHBIX M MYHHUITUITAILHBIX HYXT'.

Kpome Toro, mpu ocymiecTBieHHH 3aKynok cyobektamu Poccuiickoit denepannu TOKHBL OBITH
YUTEHBI:

- monokeHus nocraHosineHus [IpaBurensctBa Poccuiickont @enepanuun ot 03.12.2020 N 2013 "O
MUHUMAaJIbHOH J10J1€ 3aKyIIOK TOBapOB POCCUIICKOT0 MPOUCXOKAEHUS";

- nosnoxeHus: nocranonnenus IIpaButenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MHUHHMMAaJIbHOM 0053aTeIbHON J10JI€ 3aKyIOK POCCUICKMX TOBAPOB M €€ JOCTHKEHHUHU 3aKa3uuKoM"
(Bmecte ¢ "llonoxeHweM O TpeOOBaHUSAX K coaepkaHuio W (Gopme ordera 00 0OBEME 3aKyIOK
POCCHICKHMX TOBapoB, B TOM YHCJIE TOBApPOB, IOCTABIIIEMBIX NPH BBINOJIHEHUH 3aKylNaeMbIX pador,
OKa3aHUU 3aKYyMaeMbIX YCIIYT, OCYLIECTBICHHbBIX B LEJAX JOCTHKEHUS 3aKa34MKOM MHUHHMAaIbHOU
0053aTeIbHOW JTONIM 3aKYNOK, O TPeOOBaHMSIX K COAEPKAHUIO OOOCHOBAHHS HEBO3MOKHOCTH
JOCTHKEHUS 3aKa3UMKOM MHHHUMAJIbHOU 0053aTeIbHON J0JIM 3aKYIIOK POCCUMCKUX TOBapOB (B TOM
Yucie TOBApOB, MOCTABISAEMBIX IPH BBINOJHEHUHM 3aKyNaeMbIX pPabOT, OKa3aHUM 3aKylNaeMbIX
yCIIyT) OTIEIbHBIX BHUJAOB, MPU OCYIIECTBIEHUU 3aKYMOK KOTOPBIX YCTAaHOBJEHBI OIpPAaHUYECHUS
JIOIyCKa TOBAapOB, IMPOUCXOIALIMX W3 HHOCTPaHHBIX TIOCYAApCTB, O NOPSAAKE IOATOTOBKH U
pasMelieHuss B eIWHOM uH(OpMalMOHHOW cucTeMe B cdepe 3aKylmoK TakuX oOT4yeTa H
obocHoBanusa", "l[loJOXKEHHEM O TMOPAAKE, KPUTEPUAX U TOCIEJACTBUUA MPOBEACHUS OICHKH
BBINOJIHEHUS 3aKa3YMKOM OOS3aHHOCTH JOCTH)KEHUS MUHUMAJIbHOW O0S3aTEJIbHOW JOJIM 3aKyIOK
POCCUICKUX TOBapoOB (B TOM YMCJE TOBAPOB, MOCTABISAEMBIX IPU BHIIIOJIHEHUH 3aKyMaeMbIX pador,
OKa3aHUM 3aKyNAaeMbIX YCIIyT) OTAEIbHBIX BHUAOB, IPU OCYIIECTBICHUU 3aKyNOK KOTOPBIX
YCTaHOBJIEHBI OIPAHUYEHUS JI0ITyCKa TOBAPOB, IPOUCXOASIINX U3 HUHOCTPAHHBIX I'OCy1apcTB").

Ipunoosicenue N 1

K Memoouueckum pekomenoayusm

KOMILVIEKC MEP ("AOPOKHASA KAPTA") 11O
CO3JAHUIO U PYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUSAX,
PACIIOJIO)KEHHBIX B CEJIbCKOH MECTHOCTH U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT MYECKOH
HATIPABJJEHHOCTEM "TOYKA POCTA"

N HanmenoBanue OTBETCTBEHHBIN PesynbTar Cpok
MEPOIPUITHS
1. Y TBEpKACHBI: PernonanbHbIM PacriopsuTenbHbIil [He no3aHee 31
- JOJPKHOCTHOE JIUIO B [KOOPAMHATOP aKT PETMOHAJIBHOIO [sHBaps X <2>roxa
COCTaBe oprasa
PErMOHAIBHOTO VICTIOJTHUTEJIbHON
BEJJOMCTBEHHOT'O BJIACTH,
POEKTHOT0 o¢uca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 32 rocy/1apCTBEHHOE
Co3/laHue U yrpaBiieHue B cepe
(hYHKIITMOHUPOBAHUE oOpa3oBaHus (anee
neHTpoB "Touka -
pocra'"; pacnopsAUTEIbHBIN
- HOoKa3aTenu axT POVB)

e TEIbHOCTH LIEHTPOB
"Touka pocta";

- TunioBoe Ilosoxenune
0 JIeSITEILHOCTH
LlenTpoB "Touka
pocta" Ha TEpPUTOPUHU
cyobekTa Poccuiickoi
Denepauun

- IepeyeHb
0011e00pa30BaTEIHHBIX]
OpraHu3aIui,
[PacroJIOKEHHBIX B
CEJIbCKOW MECTHOCTH U
MaJIbIX TOPO/Iax, Ha
0a3e KOTOPBIX
[UTAHUPYETCS CO3/1aHue
[lentpoB "Touka

ocra'.

2. CchopmupoBan u PernonanbHbIiA [TuceMo CornacHo
COrIacOBaH KOOpJIUHATOD, (benepanbHOro OTZIEIBHOMY
MHQPACTPYKTYpHBIH  |[penepaibHbIii oreparopa u rpauky
JIACT orepaTop PacIoOpsIIUTEIbHBII

axT POIB
3. OOBbsIBIICHBI 3aKyNIKU  |PernoHaIbHBIHI I13Bemenusa o He no3aHee | anpens




TOBapOB, padoT, yCIYT [KOOPAUHATOP [IPOBEACHUU X rona
utst coznanus LlenTpos 3aKyIOK
"Touka pocta"

4. CchopmupoBanbsl PernonanbHbli PacriopsiuTenbHbli [He no3aHee 1 anpens
[IPOEKTHl 30HUPOBAHUS [KOOPIUHATOP akt POB X rona
LlenTpoB "Touka
pocra"

5. [IpoBeieH MOHUTOPUHT|PErOHATbHBII [To popme, 25 aBrycta X roja,
paboT MO MPHUBEICHUIO [KOOPAHMHATOP orpeaensieMoit najee eXeroiHo
r1omaaok Llentpos MUHIPOCBENIECHUS
"Touka pocta" B Poccun ninm
COOTBETCTBUE C denepaabHbIM
METOANYECKUMU OIepaTopoM
[pEKOMEHAAINAMHU
MUHIPOCBELIEHUS
Poccun

6. Hauano paboTbl PernonanpHBIN Nudopmarmonnoe |1 ceHTsa0ps X roga
[lentpoB "Touka KOOPIAUHATOP ocsenienue B CMU
pocra"

7. ExexBapTambHbII PernonanpHBIN Otyer 1 okTs16ps X roxa,
MOHUTOPHHT KOOPJIUHATOP DenepanbHOMY nasee -
BBIMIOTHEHUS orepaTopy o €KEKBapTaJIbHO B
[10Ka3aTeJIe CO31aHus UTOraM T€UEHUE 2-X JIeT
U GYHKIIMOHUPOBAHUS MOHHUTOPUHTA
eHTpoB "Touka
pocra"

<2> X - roj noyiyuyeHus Cyocuanu.

Ipunooxcenue N 2

K Memoouueckum pekomenoayusm

MUHUMAJBHBIE UHIUKATOPHI U ITIOKA3ATEJIN
PEAJIM3AIIMU MEPOIIPUATHUH 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH T
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN U TEXHOJOTNMYECKOU
HATIPABJIEHHOCTEH "TOUYUKA POCTA"



0CBaMBAIOLINX /1B U
0osee yueOHbIX
[peaMeTa U3 4nucia
MpPEeIMETHBIX 0o0JacTel
"EcTecTBEHHO-HAy4YHbIE
peaMeTsl”,
"EcTecTBeHHbIE HayKn'",
"Matemartuka u
uHpopmaTuka",
"OO61ecTBO3HAHUE U
€CTECTBO3HAHHUE",
"Texnonorus" u (Uian)
KypChl BHEYPOUHOI

eI TeTbHOCTH
0OIIEUHTEIIEKTYaIbHON
HATPABICHHOCTH C
MCTIOJIb30BaHUEM
CpEeACTB OOYUCHHS 1
Bocniuranus Llenrpa
"Touka pocra" <3>

HanmenoBanue MunumansHOE MunumansHOE Meroauka pacuera
MHAMKATOpa 3HAUEHUE B TOA Ul | 3HA4YEHHE B O AJIs MHUHUMAaJIBHOTO
(moxazarens) 00111€00pa30BaTENbHBIX| MaJOKOMIUIEKTHBIX |[IOKA3aTess B 1[EJIOM I10

opraHmzaiuii, He  |001eo0pa3oBaTeIbHbBIX| CYOBEKTY Poccuiickoii
ABJIAIOIIUXCS OpraHu3anun ®denepanuu, B roxq
MaJIOKOMIUIEKTHBIMHU
UucneHHoCTh 300 100 CymMma 3Ha4eHUH
00y4JaroImuxcs (B rox otkpbITHs - 150)|(B rox otkpbiTus - 50) |moka3aTesist Mo Bcem
00111600 pa30BaATEIHLHOM 00111600pa30BaTEeIIHbHBIM
OpraHu3aluy, opraHu3anusM, Ha 6aze

KOTOPBIX CO3JIAI0TCS
1eHTphl "Touka pocrta"

TEXHUYECKOU U
€CTECTBEHHO-HAYYHOMI
HAIPaBJICHHOCTH C
MCII0JIb30BAaHUEM
CpesCTB O0yueHus U
Bocniutanus Llentpa
"Touka pocra" <4>
(4emoBeK)

(uenoBek)

UucneHHOCTh 60 30 CymMma 3Ha4eHMH
00y4JaroImuxcs (B rox otkpbITHs - 30) |(B roja oTKpbITHs - 15) |moKa3aTesist Mo Bcem
0011e00pa3zoBaTeabHOM 00111600pa30BaTEIbHBIM
OpraHu3aIuy, OpraHuzanusM, Ha 0aze
0CBaMBAIOIINX KOTOPBIX CO3/Ial0TCS
JTOTIOJTHUTEIIbHbBIC neHtpsl "Touka pocra"
0011e00pa3oBaTeNbHbIC

[IPOTrpaMMBbl

100

JloJ1s megaroruyecKux

100

100




PaOOTHUKOB LIEHTpa
"Touka pocra",
[pouIeIIuX o0yueHne
10 IporpaMMaM U3
peecTpa mporpamMmm
[TOBBIILICHHS
KBaJIM(DUKALIIH
(benepanbHOrO
orepatopa <5> (%)

<3> Hcnonb30BaHUE CPeACTB 000py10BaHUs, 00yUEHHsI U BOCIUTAHUS BO3MOXKHO Ha BCEX YPOBHSX
oO1rero o0pa3oBaHus U 1€JIECO00PA3HO IS pealn3alud YPOUHOH U BHEYPOUHOU JAEATEILHOCTH 1O
nporpaMMaM €CTECTBEHHO-Hay4YHOW M TEXHOJIOTMYECKOl HampasieHHOcTe. Pacuer mokasarens
OpelycMaTpuBacT  CyMMHPOBAHME  YUCICHHOCTHM  oOydaromuxcs — oOuieo0pa3oBaTesbHOM
OpraHu3aluy, KaXIbld U3 KOTOPHIX 33J€HCTBOBAaH B OCBOCHUU HE MEHEE JIByX IPEIMETOB, KYPCOB,
JUCHUIUIMH (MOJyJiel) €CTECTBEHHO-HAYYHOM U TEXHOJIOIMYECKOM HaIpaBJIEHHOCTEH B paMKax
peanu3ai OCHOBHBIX 00Ie00pa30BaTeIbHBIX MPOrpaMM. YUUTHIBAIOTCS yueOHbIE NPEAMEThI U3
yyciia TIpeAMETHbIX obOnacteil "Martematnka u  uHpopmaruka', "OOmiecTBO3HaHME U
ectecTBo3Hanue", "TexHonorus", "EcrecTBeHHO-HayuHble NpeaMeTsl’, "EcTecTBeHHblE Hayku'" u
(un) Kypchl BHEYPOUHOM JESITENBHOCTH, PEATU3yeMble C HMCIIOJIB30BAHMEM CPEACTB OOYy4eHHUs U
Bociutanus LlentpoB "Touka pocrta". B cimyuae, ecnu B 001meoOpa3oBaTesIbHONH OpraHU3aIiy,
oO11asi YUCIEHHOCTh 00YYaOIIMXCsl MEHbIIE YKa3aHHOTO 3HAUEHMSI, 3HaUCHHE MoKa3aTes JOHKHO
coctaBiATh He MeHee 80% oT o01el YNCIIEHHOCTH 00yUYatOMIUXCS.

<4> B cnyuae, eciin B 0o011e00pa3oBaTeIbHON OpraHU3aiuy, o0Ias YHCICHHOCTh O0YUYarOIIMXCs
MEHbIIIE 3HAUeHUs, YKAa3aHHOTO0 B TOKa3arene |, 3HaueHWe MoKa3aTeldsl JOJKHO COCTAaBIISATH HE
MeHee 20% or o0mell  YHUCIEHHOCTH 00yJaromuxcs. Hnst MaJIOKOMIUIEKTHBIX
00111€00pa30BaTENbHBIX OpraHU3alMid JOIMYCKaeTcs OTCYTCTBHE JIMIIEH3MM Ha JOMOJHHUTEIbHOE
o0pa3oBaHHUE U pealin3yeMbIX POrpamMM JIOIOJHUTEILHOTO 00pa30BaHMUS.

<5> B cootBercTBUM ¢ NYHKTOM 2 4yactu 5 ctatbu 47 DepepanpHoro 3akona ot 29.12.2012 N
273-®3 "O6 oOpazoBanmm B Poccumiickoit @Deneparuu" MOBBIICHUE  KBATU(UKAINH
MeIaroruueckux pabOTHUKOB OCYLIECTBISICTCS HE PEkKe OJHOro pa3a B Tpu roja. [loBbllieHue
KBaJIM(UKAIMK Tearoruyeckoro padoTHuka 1eHrpa "Touka pocTa" 3acUUTHIBAETCS MPH HATUYUU
JeHcTBYOEro (C AaThl MPOXOXIEHUs MPOLUI0 He Oosee 3 JeT) yAOCTOBEPEHUS O IOBBILICHUU
KBaJIM(UKAIIMM [0 MpOrpaMMaM, COOTBETCTBYIOIIMM HampasiieHHOCTsIM Llentpa "Touka pocta',
WIA TPOXOXKICHUHM OOydeHMs IO IMporpammam (QeaepajabHOro omepatopa. Takke y4uuThIBaeTCs
HaJIM4YME Yy MEeAAarorudyeckux pabOTHUKOB YAOCTOBEPEHUH O IOBBILEHUM KBAJIU(GUKALMKU 10
nporpammam  u3  @DexepanbHoro peectpa 00pa3oBaTENbHBIX IPOrpamMM  JIOTOJHUTEIBHOTO
po¢eCcCUOHATBLHOTO 00pa30BaHMUs.

Ipunooxcenue N 3

K Memoouueckum pekomenoayusim

HEPEYEHb OBHIEOBPA3OBATEJIBHbBIX
OPI'AHU3BAILINU, HA BA3E KOTOPBIX IINTAHUPYETCHA
CO3JAHUE U ®PYHKIIUOHUPOBAHUE HEHTPOB


https://normativ.kontur.ru/document?moduleid=1&documentid=381651#l638

OBPA30OBAHUS ECTECTBEHHO-HAYYHOM "
TEXHOJOTNMYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B _ T'OAdY B PAMKAX ®EJEPAJBHOIO
IPOEKTA "COBPEMEHHAS IIIKOJIA"
HALIMOHAJBHOI'O ITPOEKTA "OFPASOBAHUE" B

POCCUMCKOHN ®EJIEPAIIUN)

(HAUMEHOBAHUWE CYBBEKTA

/11

MYHULUIIAJIBHOT O

HanmMmenoBanue

oOpazoBaHus

HaumenoBanue
00111600 pa30BaATEIHLHON
OpraHusaiuu, Ha 0ase
KOTOPOH TUTAaHUPYETCS
co3nanue Llentpa
"Touka pocra"

KOpunuueckunii anpec
00111600pa30BaTEIHLHON
opraHuzaiuu (1o

yCTaBy)

YUCIeHHOCTD
00 yJaronmxcsy|

ManokoMIIeKTHas
(ma/HeT, KOMMYECTBO
KJIACCOB-KOMILJIEKTOB)

Ipunoowcenue N 4

K Memoouueckum pekomenoayusam

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30BAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HATIPABJIEHHOCTEH "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPTAHM3ALINN>

1. O01me MoJI0KEeHUA

1.1. Ileatp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOW HampaBieHHOCTeH "Touka
pocta" Ha 0a3e <HauMeHOBaHHUE 00Ie00pa3oBaTENbHON Opranuzanum> (nauee - LleHTp) coszmaH c
IEeNBI0 Pa3BUTUSL Y OOYYaIONIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTHYecKOH, MH(OpMalmOHHON
I'pPaMOTHOCTH, (DOPMUPOBAHMSI KPUTHUYECKOIO U KpPEAaTHMBHOI'O MBIIICHUS, COBEPLICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAY4YHOU U TEXHOJOTMYECKOW HAIPABICHHOCTEN.

1.2. LeHnTp He SBISETCS HOPUANYECKUM JIMIIOM U JEUCTBYET IS JOCTHUKEHHSI YCTaBHBIX LEEH
<HaMMEHOBaHUE 0011e00pa30BaTEILHON OpraHu3auu> (Jajuee - YUpexKIeHHeE), a TaKKe B LEsIX
BBITIOJIHGHUST 3a/Jad M JOCTMDKCHHS TIOKa3aTejled M pe3yJbTaTOB HAIMOHAIBHOTO IPOCKTA
"O6pa3oBanue".

1.3. B cBoeit nesrenvHocTH LleHTp pykoBoacTByercss DenepaibHbM 3akoHOM Poccuiickoit




@enepanun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit @enepanun", ,
JpYrUMU HOpPMAaTHMBHBIMH JOKyMeHTaMu MuHHcTepcTBa mpocBemenus Poccuiickoit @enepanum,
MHBIMU HOPMATMBHBIMM IIPaBOBBIMM akTamu Poccuiickont @exepauuu, NporpaMMOM pa3BUTHS
<HauMEHOBaHHE 00I1e00pa30BaTEIbHOW OpraHu3aluu™>, IUIaHaMU paboThl, YTBEPKACHHBIMU
ydpeaureneM 1 HacToAmuM [lonoxenueM.

1.4. LlenTp B CBOEH NEATEIBHOCTH MOAUUHACTCS PYKOBOJUTEIIO YUPEXKICHUS (IUPEKTOPY).

2. Hesn, 3axaum, pyHkuuu aesarejbHocTu LlenTpa

2.1. OcHOBHOH 1enbI0 nesITeNbHOCTH lleHTpa SABISIETCS COBEPIICHCTBOBAHHWE YCIOBHM TS
TOBBIIIICHUS] KauecTBa OO0pa30BaHUsA, PACIIUPEHHS BO3MOXKHOCTEH OOy4JarolmUXcsi B OCBOCHHUH
yUeOHBIX TMPEAMETOB ECTECCTBEHHO-HAYYHOW W TEXHOJOTMYECKOW HAmpaBICHHOCTEH, MporpamMmm
JIOTIOTHUTEIHLHOTO 00pa30BaHMUs €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HANpPaBIEHHOCTEH, a TaKKe
JUISL TIPAKTHYECKOW OTpabOTKHM ydyeOHOTO MaTepuala 1o yueOHbIM npeamMeraM "dusuka", "Xumus",
"Buonorus".

2.2. 3amavamu Llentpa sBIsroTCS:

2.2.1. peanuzamys OCHOBHBIX 00II€00pa30BaTEIbHBIX MpOrpaMM IO YYEOHBIM IpeaMeETaM
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON HAIIPABICHHOCTEH, B TOM YHCIIE B PaMKaX BHEYPOUHOU
NEeSTEIbHOCTH 00yJaroIuxcs;

2.2.2. pa3pa60TKa U pcajiM3aliuad PpPasHOYPOBHCBLIX HTOIMOJHUTCIBHBIX 06H_ICO6pa30BaTeJ'IBHBIX
nporpamMmm eCTeCTBeHHO-HaquOﬁ A TEXHUYISCKOM HaHpaBHeHHOCTeﬁ, a TaKXKXC HMHBIX IporpamMm, B
TOM YHCJIC B KaHI/IKyJ'ISIpHBII\/'I Nnepuona;

2.2.3. BoBiieueHHE 00yUaIOMIUXCS U TIeIarOTMYECKUX paOOTHUKOB B IPOCKTHYIO JIESATEIILHOCTD;

2.2.4. opraHuzaius BHEY4eOHOM [EATENbHOCTH B KaHUKYJISPHBIM TMepuon, paspaboTka H
peanu3anusi COOTBETCTBYIOIIMX 00pa3oBaTENbHBIX MpOrpamMM, B TOM 4HCIEe s Jarepew,
OpraHNU30BaHHbBIX 00Pa30BaTENbHBIMU OPraHU3ALMSIMH B KAHUKYJISIPHBINA IEPUO;

2.2.5. mnoBbllIIeHHE TNPOQPECCHOHATBHOIO MAacTepCTBA IeJaroruuyeckux pabdotHukoB LleHTpa,
peanu3yrolmX OCHOBHBIE U TOTIOJIHUTEIbHBIE 00111e00pa3oBaTeNbHbIE TPOrPAMMBI.

2.3. lleHTp n1g TOCTUKEHUS LIEJIA U BBIMIOJHEHUS 3a/1a4 BIIPaBe B3aMMOJICHICTBOBATh C:
- pa3IMYHBIMHU 00pa30BaTEILHBIMU OPraHU3ANMIMHU B (HOPME CETEBOTO B3aMMOICHCTBHSI;
- ¢ UHBIMH 00pa30BaTEIBLHBIMHU OPTraHU3ANMUSIMHE, Ha 0a3¢ KOTOPBIX CO37aHbl IeHTPHI "Touka pocra';

- ¢ (enepaqpbHBIM  ONEPATOPOM, OCYLIECTBISIIOIIMM (QYHKIMM 10 HHPOPMALUOHHOMY,
METOJUYECKOMY M OPTaHNU3aLIMOHHO-TEXHUYECKOMY COMPOBOKICHUIO MEPOIIPUATHH IO CO3/IaHUIO U
¢byHKMOHMpOBaHMIO 1eHTpoB '"Touka pocra’, B TOM 4YHCIE€ 1O BOMNpPOCAM IOBBIIIEHUS
KBaJIM(PUKALIUU TeJarOrHYeCKUX pabOTHUKOB;

- 00yYaromUMUC U POIAUTEISIMH (3aKOHHBIMHU TIPEJICTABUTEISIMH) OOYJaIOLINXCs, B TOM YHUCIIE C
NPUMEHEHHUEM IUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT M.

3. lHopsimox ynpasJiienusi llenrpom "Touka pocra'

3.1. PyKOBOI[I/ITCJ'IL quemﬂeHI/m W30aeT JIOKaJbHBIN HOpMaTHBHBIﬁ aKT O Ha3Ha4YCHHHU
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pykoBoautens Llentpa (kyparopa, OTBETCTBEHHOTO 3a ()YHKIIHOHUPOBAHUE M PA3BUTHE), a TAKKE O
cosznanuu Llentpa n yrBepxkaennn llonoxxenue o nestensHocty Llentpa.

3.2. PykoBomurenem lleHTpa MoOkeT OBITh Ha3HAYCH COTPYAHHUK YUPSKICHHS W3 4YHUCIA
PYKOBOSIINX U MEJarOrH4eCKiX pabOTHUKOB.

3.3. PykoBoautens Llentpa o0si3aH:
3.3.1. OCYIIECTBIIATH ONEPATUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. mpencraBiATh UHTEpeCH! LleHTpa MO JOBEpPEHHOCTH B MYHMIMIIAIBHBIX, IOCYJapCTBEHHBIX
OpraHax peruoHa, OpraHu3alysIX A peaau3annu nenen u 3agad Lentpa;

3.3.3. otunuthiBaThCs niepen PykoBoauteneM YupexaeHus o pedynpratax padotsl LleHTpa;

3.3.4. BBINONHATH UWHBIE OOS3aHHOCTH, TPETYCMOTPEHHBIC 3aKOHOAATEILCTBOM, YCTaBOM
YupexaeHus, 10TKHOCTHON HHCTPYKIIMEH 1 HacTosmuM [lonoxkeHnem.

3.4. PykoBonurens Llentpa Bnpase:

3.4.1. ocymecTBIsATh pacCcTaHOBKY KajpoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
IPUKa30M PYKOBOJUTENS YUPEKICHHUS;

3.4.2. 0 cOracoBaHMIO C PYKOBOJUTENIEM YUpeXKI€HUs] OPraHU30BbIBATh YUeOHO-BOCIIUTATEIbHBIN
npouecc B LleHTpe B COOTBETCTBUH € LENAMHM U 3ana4amMu LIeHTpa 1 oCyIecTBIsITh KOHTPOJIb 3a €TI0
peanu3anuei;

3.4.3. oOCymecTBISTh MOJITOTOBKY OOYYalONIMXCS K YYacCTHIO B KOHKypcaX, OJMMITHANAX,
KOH(EPEHIMAX U MHBIX MEPONIPUATHUSX 110 MPOHITI0 HaNpaBJIeHHi AesTenbHocTh LleHTpa;

34.4. mo cCOINIaCOBaHUIO C PYKOBOAMTEIEM YUpPEKACHHS OCYLIECTBISATH OPraHU3alUI0 H
MIPOBEJIEHNE MEPONPUATUI MO MPODUII0 HanpaBleHul aedarenbHocTu LlenTpa;

3.4.5. ocymecTBIATh MHBIE MpaBa, OTHOCAIIMECS K JesiTeNbHOCTH LleHTpa u He mpoTuBOpevaline
HelasiM M BUJAAM JIeATEIbHOCTH OOpa30BaTeIbHOW OpraHU3alMy, a TaKKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.

Ipunoosicenue N 5

Kk Memoouueckum pexomeHoayuam

PEKOMEHJIAIIMU 11O UCITOJIB30BAHHUIO
CTAHJAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
IEHTPA "TOYKA POCTA" IIPU PEAJIU3AIINN
IMMPOT'PAMM ECTECTBEHHO-HAYYHON U
TEXHOJOTNMYECKOUW HAITPABJIEHHOCTEN

[lepeuenp craHgapTHOrO KOMIUIEKTa oOopynoBaHMs sl ocHamieHus LlentpoB "Touka pocta"
c(OPMHUPOBAH C YYETOM pPsiJa MPUHIIUIIOB, B TOM YHCIIE:

[TpuHIMI TpeeMCTBEHHOCTH cucTeM 00opymoBanus. O0OpyIOBaHUE /ISl POBEICHUS YICHUICCKUX
MPAKTUYECKUX padOT SABISETCS OOUMM JUIsi YPOBHEW OCHOBHOT'O OOIIEro M CPEJHEro OOIIero



oOpa3oBanus. B cucreme HarisaIHbBIX CpeJACTB OOy4eHHS M JEMOHCTPAILMOHHOTO 000pYyIOBaHHUS
UMEIOTCSl 0a30BbI€ JIEMEHTHI, OOIIHME TSI OCHOBHOTO OOIIEro W CPeIHEro o0Imero oOopa3oBaHUSI.
udposas nabopatopus u 00OpyqOBaHHE OOIIEr0 HA3HAYEHUS IMO3BOJSIIOT 0OOECIeuuBaTh
JeSATEeIbHOCTh O0yJaroIuXcsd Kak B OCHOBHOW, TaK M B CTaplleil IIKOJE, a B COBOKYIHOCTH C
nUGPOBBIMU JTa0OpaTOpPUAMHU MO (pU3HMKe, OMOJOTHM M XUMHM - MPAKTHUECKYIO AESITEIbHOCTH B
paMKax U3y4eHHs €CTeCTBEHHO-Hay4HbIX npeaMeToB B 10 - 11 kiaccax Ha yriryOJI€HHOM YpOBHE.

[MpyHIMO coueTaHWsl KIACCHYECKUX M COBPEMEHHBIX CPEICTB M3MEPEHHH U  CIOCO00B
HKCIEPUMEHTAIBPHOTO HCCIICOBaHUs SIBICHUH. B coctaB 00OpymoBaHUS BXOIAT KIACCHYECKHE
CpeACTBa HM3MEpEHUs (HampuMep: IHHAMOMETPBI, CTPEJIOYHBIC aMIIEPMETP U BOJBTMETP) U
nudpoBsie MPUOOPHI (HarmpuMep: HUPpPOBBIE BECHl, CeKyHIOMEp) U maTduku. CoOIoeHne 3Toro
NPUHIMIA UMEET 0c000e 3HaYCHHUE UL YPOBHS OCHOBHOTO 0O0IIEro 00pa3oBaHus, MOCKOJIBKY 3/€Ch
MPOUCXOIUT 3HAKOMCTBO CO CIIOCOOAMH H3MepeHHs] (U3MYECKHX BEIUYMH, (HOpMUpYeTCs
NOHUMAaHUE MPUHIMIIOB JCWUCTBHS aHAJIOTOBBIX H3MEPHTENIBHBIX NPUOOPOB U 00ECHeyMBACTCS
Mepexo/1 K UCIIOJIb30BAHUIO HHCTPYMEHTOB LIM(PPOBOIA Jab0paTopuu.

[IpuHIIMT NpUOpUTETa YYEHHUYECKOTO AKCIEPUMEHTA Uil Peau3alid CUCTEMHO-IEATEIIbHOCTHOTO
noaxoja. Peanmusanus CUCTEMHO-AESITEILHOCTHOTO MOAX0Ja B OOYYCHHH €CTECTBEHHO-HAYYHBIM
npeaMeTaM 0OasupyeTcss B TMEPBYIO OuepeIb Ha BOBJICYCHHH OOYYAIONIUMXCS B TMPAKTHYECCKYIO
JCSATCIBHOCTD I1O HpOBGIIGHI/IIO H&6JHOIICHI/II>1 U OIIBITOB. HOBTOMy 3HAYUTCIIbHAS 4aCTb Ha6JIIOZICHI/II71
U OIBITOB, KOTOPbIE B TPAAUIIMOHHON METOJAUKE Mpemsiarajuch KakK JI€MOHCTPAI[MOHHBIE,
TIEPEHECEHBI B pa3psiji yueHU4ecknx pador. CiaemayeT OTMETHTh, YTO B HACTOSIIEE BPEMS H3yUCHHE
¢bu3MKM, XUMUU M OWOJNOTMM B OCHOBHOM MIKONIE M Ha 0a30BOM YpOBHE CTaplield IIKOJIbI
OPUEHTUPYETCS HA OCBOECHHUE €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KOTOPOE HJIET 4Yepe3 pa3BUTHUE
CIIOCOOHOCTEH yyaluxcsi aHaJu3upPOBaTh PaA3HOOOPA3HYI0 €CTECTBEHHO-HAYUHYI0 MH(POPMAIUIO U
HCIIOJIB30BATh nonyquHme 3HAHUA IJIs1 O6T)$ICHGHI/I$I HBJ'[GHI/Iﬁ nu HpOHeCCOB Oprxcanmero MI/Ipa;
MOHUMATh OCOOEHHOCTH HCIOJb30BAHUS METOJOB €CTECTBO3HAHUS MJSl TOMYYEHHS HAy4HBIX
JaHHBIX, HpO?IBJ'IS[TI) CaAMOCTOSTCIBHOCTD Cy)KI[CHHfI 1 IIOHUMATH pOJ'II) HaYKI/I U TEXHOJOTHUYCCKUX
WHHOBAIIM B pa3BUTHUU OOIIECTBA; OCO3HABaTh BAXKHOCTh HAaYUHBIX HCCIIEIOBAHHN U UX CBS3b C
HalllUM MAaTEPUAJIbHBIM OKPY)KCHHEM M COCTOSHHMEM OKpyKawImieh cpeapl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 I'PAMOTHOCTB IPEANOJIAraeT aKUEHT Ha METOAOJIOTMIO HAYKU U HAIPSAMYIO
CBs3aHO KakK C 06IIII/IM qUuCJIOM y‘IeHI/I"IeCKI/IX OIIBITOB B KprﬁX CCTCCTBCHHBIX Hay1<, TaK H"
HAIMpPaBJICHHOCThIO HX Ha (POPMHUPOBAHUE CAMOCTOSTEIBHOCTH JEHCTBUI TpU TPOBEACHHUH
HaOJI0/ICHU A, U3MEPEHUI U UCCIIEIOBaHUH.

Hcrnonp3oBaHue CpeACTB HATVIAAHOCTA M y4eOHOro OOOpYyJOBaHUS B YYEeOHOM MpoIecce
HaIpaBJICHO Ha BBINOJHEHHS clenylomux (yHKIuA: oOecrieunBaioT Oojiee TONHYIO U TOYHYIO
uHpopMamio 00 M3ydyaeMOM SIBJICHUHM HIM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT ITOBBIIICHHIO
KayecTBa OOYYEHHS; TOMOTAlOT B MAaKCHMAaJbHOH Mepe pa3BHTh I103HABATECIbHBIC WHTEPECHI
yYaIuxcsi; MOBBIMIAIOT YPOBEHb HATIAJHOCTH M JOCTYITHOCTH OOYUYCHHMS; YBEIMYHMBAIOT OOBEM
CaMOCTOSTENILHOW PabOThI yyalluxcs Ha YPOKE U BHEYPOUHOU JESITEILHOCTH; CO3/AAI0T YCIOBUS AJIS
OpraHM3aluy MPAaKTHKO-OPUEHTUPOBAHHON MPOSKTHOM M MCCIIET0BATENBCKON AEATEIbHOCTH; JAtOT
BO3MOXHOCTH JOCTYITHEE U TIIyO)Ke pPacKpbITh COAEpkKaHHWE Y4eOHOrO MarepHasa, CIIOCOOCTBYIOT
(OPMUPOBAHMUIO Y YUAIINXCS TOJIOKUTEITBHBIX MOTUBOB O0YYEHHUS.

Baxmueiimeld uvacthto ocHamieHusi Llentpa "Touka pocta" ssnsercs uudpoBas mabopaTopwus,
NepeyeHb JaTYUKOB KOTOPOH MO3BOJISET MCIOJIB30BaTh 3Ty JAOOPATOPUIO IPU U3YyYEHUH (DU3HKH,
XMMUU U OMONoTHU. BBeneHue B MIKOJIBHBIN SKCIIEPUMEHT HU(PPOBBIX JTATYUKOB JIJISI PETUCTPALIUH
pa3MYHBIX BEJIMYMH M BO3MOXKHOCTU HCIOJb30BATh KOMIbBIOTEP (CMapT()OH WIM IUIAHILET) IS
pacueToB U OGOpPMIICHUS PE3yJIbTaTOB OIBITOB, MO3BOJSET MEPEHTH HA HOBBIM KauyeCTBEHHBIH
YPOBEHb MPOBEJCHUS HU3MEPEHUIl, YNPOCTHB IMPOLECC HM3MEPEHMH M TOBBICUB HX TOYHOCTb.



[osiBnenne 1M(GPOBBIX TEXHOJOTHH B JAOOPATOPHBIX pabOTax MOBBIIMIAET UX AKTYaJbHOCTh WU
MIPUBJIEKATEIIBHOCTh B CO3HAHUM COBPEMEHHOI'O IIKOJIBHHMKA, YCHJIMBAET HAIVIJHOCTh KaK B XOJ¢€
OIBITOB, TaK M HpU 00pabOTKe pPEe3ylbTAaTOB C MCIOJIB30BAHMEM IPOrpaMMHBIX cpeactB. s
9KCHEPUMEHTOB 110 OMOJIOTMM U XMMHUHU 3TO SABISETCS 3HAYUMBIM IIE€PEXOJOM OT KaueCTBEHHBIX
HAOJIOZICHUH U OTBITOB K KOJMYECTBEHHBIM SKCIIEPUMEHTAM.

HcnonszoBanue 1uQpoBoil TaOOpaTOPUM CYIIECTBEHHO H3MEHSET MOAXOABl K TPOBEACHHUIO H
JEMOHCTPAIIMOHHBIX, U YIEHUYECKUX OMBITOB:

HcnonpzoBanne MUGPOBBIX JAaTYMKOB B KAYECTBE HW3MEPHUTEIBHBIX WHCTPYMEHTOB H3MEHSET
MO/IXO/IbI K MPOBEICHUIO MPSAMBIX U3MEPEHUN (PU3HMUECKUX BEIUYHH.

TpaguIMOHHO B KayecTBE CPEICTB HM3MEPEHHs HCIIOJIB30BAINCH MPOCTEUIINE WHCTPYMEHTHI
(ppIUakHbple BEChl W PAa3HOBECH, MEH3YPKa, IUHAMOMETD, TEPMOMETP) U CTPEJIOYHBIC MPUOOPHI
(ammiepMeTp u BOJBTMETD).

Hcnonb3oBanue mU(POBBIX TAaTYMKOB MO3BOJISIET HA COBEPIICHHO JIPYTOM KauyeCTBEHHOM YpPOBHE
MIPOU3BOAUTL W3MEPEHUS BPEMEHHU, pACCTOSHUSA, HMMETb BO3MOXKHOCTb PETUCTPUPOBATH U
HAOII0AaTh N3MEHEHNE BO BPEMEHH TaKUX BEJIMYMH KaK TEMIIEpaTypa, dJCKTPUIECKOE HAIPsKEHHE,
cuja TOKa U T.1.

OTH BO3MOXXHOCTH MMO3BOJIAIOT, HAIpUMEDP, Ha YPOKaxX (I)I/ISI/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTH
MI'HOBCHHYIO CKOPOCTH T€JIa, ABMIKYHICTOCSA HEPABHOMCPHO, Ha6J'II-OI[aTB B AWHAMHUKE IPOLECC
BHCKTpOMaFHHTHOﬁ WHAYKIIUHU, BOSHUKHOBCHUC U U3MCHCHUC MHIAYKIMOHHOI'O TOKA, UCCICAOBATDH
HU3MCEHCHUEC TEMIICPATYPhI C TCUCHUEM BPEMEHU B IMTPOLECCEC YCTAHOBJIICHUA TCIIJIOBOI'O PaBHOBECUA U

T.1.

Ha YpoKax OMOJIOTUH IIOSABISACTCS BO3MOXKHOCTH MOJIYYHUTH KOJHUYCCTBCHHBIC OAaHHBIC [IPpU
MPOBCACHUHN OIIBITOB, HAIPUMCEP: IIPU OIPCACICHUN q)aKTOpOB, BJIMAIONIUX Ha CKOPOCTH IIpoHecca
(bOTOCI/IHTCBa, npu M3Yy4YCHUU [ObIXaHUA KOpHefI U JIMCTBCB, IIpHU HUCCICIOBAHUU yCJ'IOBI/Iﬁ
npopacTaHus CEMSH U T.I.

Ha ypokax XMMUU Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAAT MPaKTHUECKHUE PabOThl MO M3YUYEHUIO
IpoLecca MEeKTPOIN3a, UCCIeI0BaHNE IK30TEPMUUECKUX U SHAOTEPMHUUYECKUX PEAKIIMA, TEIII0BOTO
a¢pdexra Toperuss TormBa W T.A. C HCIONB30BAHWEM TPATUIIMOHHBIX "aHATOTOBBIX" CPEICTB
MOoJOOHBIE H3MEpPEHUS BBINOJIHUTH HEBO3MOXHO. OJHaKo, NpU TMepexoae Ha UHU(POBYIO
7abopaTopu0 B TEMAaTHYECKOM IUIAHMPOBAHUHM HEOOXOJMMO MPEIyCMOTPETh JIOTIOTHUTEIHLHOE
BpeMmsl Uit oOydeHHusl paboTe C JaT4hKamH, BKJIOYas COOPKY SKCIEPUMEHTAIbHON YCTAaHOBKH C
JaTYMKaMM, CHATHE MMOKAa3aHUU C HKpaHa KOMIIbIOTEpA, ONPEIETICHUE OTPEIIHOCTENH U3MEPEHHI.

Jns paboTel ¢ MUQPOBBIMU JTaTYMKAMH HMCHOJIB3YETCs CIEIHAIbHOE IMPOrpaMMHOE OOecHeueHHe,
YCTAHOBJICHHOE Ha KOMIIbIOTep. s KOMMYHHMKAlMu UU(POBBIX JaTYUKOB, 3allUCU U XPaHEHUS
nH(pOpMaIHH, MOTYYEHHOH ¢ X MOMOIIbI0, IIM(POBas 1a00PATOPHS UCTIONB3YETCS B KOMILUICKTE C
HOYTOYKOM C HEOOXOJMMBIM YCTaHOBJICHHBIM IIPOIPAMMHBIM 00€CTIEUEHUEM.

Hcnonb30BaHue KOMMBIOTEPHOH (DOPMBI pErucTpalyuy IOJYYSHHBIX 3HAUYCHHH M TMOCTPOCHHS
rpauKkoB M3MEHSAET MOAXOAbl K O(GOpPMIEHHIO J1a0OpaTOPHBIX UM TMPaKTHYECKUX padoT
00yJarouuMucH.

JlaHHbIe, [TOJy4EHHbIE IIPU TOMOIIX LHU(POBBIX JaTUUKOB, BHOCATCS B 3JIEKTPOHHBIE TaOJIULbI, YTO
MO3BOJISIET CTPOUTH TpaUKU 3aBUCHUMOCTEH MCCIIEIyeMBbIX BEJIMYMH Ha 3KpaHe KommbioTepa. Ha
OCHOBAHMU ITHX I'paUKOB J€JaTh BBIBOJbI O XapaKTepe 3aBUCUMOCTU BEJIMYMH OT BPEMEHHU WU
Apyrux mapamerpoB. Ha  yrayOnenHoM  ypoBHe — 1ienecooOpa3sHO  00ydaTh  IPOBOJIUTH



AlIMPOKCUMAIIUIO BLI6paHHLIX TOYEK UTOTOBOM rpa(bnqecxoﬁ 3aBUCHUMOCTBIO.

OTH HOBbIE BO3MOXKHOCTH TIO3BOJISIIOT aBTOMATH3HPOBATH PYTHHHBIE IPOLEIYPHI 3arOHEHUS
TaOJIML, BBINOJIHEHHWE OJIHOTHUIIHBIX pacueToB, moctpoenust rpaduxon. Ludposas doroxamepa
no3BoJsieT cdoTrorpadupoBaTh COOPAaHHYIO SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M IPUKPEIHUTh
¢dotorpaduio B 3MeKTpoHHBIH OT4eT. Takum 00pa3oM, OCYHIECTBISETCA MEPEeXo]l K 0(GOpPMICHUIO
AJIEKTPOHHOT'O OTYETA O MPOACTAHHOM YKCIIEPUMEHTE, IPOCKTHOM MIIM UCCIIEOBATEIBCKON padoTe.

B03MOXHOCTB UCTIOIB30BaHUS BUICOHAOIOICHHUS 32 MMPOIIECCOM BBITOJIHEHUS MTPAKTHYSCKHX PabOT
00y4JarOIMMUCS U3MEHSIET TOIX0IbI K OIICHUBAHUIO Pa0OT.

DJEKTPOHHBIA OTYET O TPOJACTAHHOW TPAKTUYECKOH paboTe MOXKET COIMPOBOKAATHCS
npUKperuieHHOH  (oTorpadueil, koropas MO3BOJSET OLEHUBATH MPaBHIBHOCTh COOpAHHOM
SKCIIEPUMEHTAJIBHOM  yCTAaHOBKHM, 0O0J€e IIOJIHO ONpEeAeNsiTh IOJHOTY M  IPaBUIBHOCTb
IIPOJEIIAHHOT O UCCIIEeI0BaHUs, aHAJIN3UPOBATh JIOCTOBEPHOCTh IIPEJICTAaBIEHHBIX
JKCHEPUMEHTAIBHBIX  JaHHBIX. [IpM  OJHOBPEMEHHOM  BBIIIOJIHEHWM pa3HbIMH  TI'PYIIIAMHA
o0yJaroImuxcs pasHbIX HCCIIEO0BAaTENbCKUX PadOT Ieecoo0pa3HO MCIOJIb30BaTh BHIE03AIMUCH
BCEro Xxoia paboT. B 3ToM cilyuae oOLEHUBaTbCA MOTYT HE TOJBKO IPEIMETHBIE PE3yIbTATHI,
CBS3aHHBIC C IIPOBEJICHUEM KOHKPETHOI'O DKCIIEPUMEHTA, HO U KOMMYHHUKATUBHBIC U PETYJIATHUBHBIC
NEUCTBUS: IJIaHUpOBaHUE paOOThl, OTCIEKHUBAHME XOAa pabOThl, KOPPEKLUs IIaHa padoThI,
KOMMYHHKAIMs B COBMECTHOW AESITEIbHOCTH, HATMUUE (WIM OTCYTCTBHE) KOH(PIUKTOB U CHOCOOBI
UX PELICHHUS.

Hcnonb3oBanue nuppoBbIX J1a00OPaTOPUl CYIIECTBEHHO PACHIMPSET CHEKTP BO3MOXKHBIX OIBITOB U
uccieI0BaHui, 0COOEHHO 3TO KacaeTcsl U3yuyeHus: OMOJIOTUU U XUMUH.

Pacmmpenue cnexktpa BO3MOXKHOCTEH MOXKHO TPOWJUTIOCTPHPOBATH HA TMPUMEpPE HU3YUYCHHS
ANEKTPOMArHUTHOW MHAYKIIMU B Kypce (u3uku. [Ipu HCMONb30BaHUM CTPENIOYHOTO aMIlepMeTpa
TpaaguIIUMOHHO Ha6J'IIO}IaIOT JIMIIIb q)aKT BO3HHUKHOBCHHA HHAYKIOHOHHOT'O TOKa B IPOBOJHUKE U
W3MEHEHHUE €r0 HaIlpaBJeHUs MPU W3MEHEHUU CKOPOCTH BHECEHMS] MarHUTa WM €ro MOJSPHOCTH.
Hcnonp3oBanne 1udpoBOro maTyumka IMO3BOJSET MONYy4HuTh ocimuiorpammy JOJIC wHIyKIuw,
B03HI/IKaIOH_ICI\/JI B KaTyHIKE, IMPU IMPOJICTC YCPC3 HCC MArHura. DTO MO3BOIIET CpaBHUBATL 3HAYCHUS
MakcumaiabHbiXx DJIC mpu mpoJieTe yepe3 KaTyllKy MarHuTa C pa3HbIMU CKOPOCTAMH M C Pa3HOM
MOJIIPHOCTEIO, aHaJIU3UupOBaTh BH] [IOJIy4EHHOU 3aBUCHMOCTH, KOHCTPYHPOBAThH
SKCIIEPUMEHTANIbHBIE 33/Ja4H 110 U3YYEHHIO 3JIEKTPOMArHUTHON MHAYKIUH.

Hudposas nabopartopust MO3BOJISIET OPraHU30BaTh MPOCKTHYID M y4eOHO-HCCIEA0BATEIBCKYIO
JeSTSIIBHOCTh IKOJIBHUKOB KaK B PaMKax yYpPOKOB, TaK M BO BHEYPOUHOU JesTeapbHOCTH. Hamname
pa3HOOOpa3HBIX MHU(PPOBBIX MATYMKOB JA€T BO3MOKHOCTH MPOBOAHWTH CaMble Pa3HOOOpA3HbBIE
WCCIIEZIOBAHMS, ONMUPAsCh Ha WHTEpechl oOydarommxcs. B kadecTBe mprMepa MOXHO TPUBECTH
WCCJICIOBAaHUS  DKOJIOTUYECKOW HAIMPABICHHOCTH IO BBIABICHUIO (DAKTOPOB  3arps3HEHHS
OKpY’KalOMIeH CpeJibl, H3YYCHUIO SKOJIOTUYECKOTO COCTOSHHS TIOMEIICHUH IIKOJIBI, TIOYBHI, BO3/1yXa
B HAacEJIEHHOM MyHKTe U T.J. MccnenoBarenbckue paboThl C UCIOIB30BaHHEM HU(POBBIX JATUNKOB
nenecoodpa3Ho mpesiarath ydammmcs 10 - 11 kmaccoB B paMkax 00s3aTelbHOM JUIsl HHUX
MPOEKTHOM JAESITENbHOCTH. BBITIONHEHUE TaKUX MPOEKTOB SIBISIETCS OCHOBAaHUEM JIJIsi OIICHKH HE
TOJILKO YPOBHSI C(DOPMUPOBAHHOCTH MPEIMETHBIX PE3yJbTaTOB, HO HTOTOBOW OLIEHKU JTOCTHIKCHHS
METanpeIMETHBIX PE3yabTaTOB OOYUYEHHUS: KOMMYHHKATUBHBIX (KOTOpBHIC OIICHHBAIOTCS KaK B
mporecce IMpoBeACHUsT pabOThl, TaK M B TPOILECCE 3alIMThl MPOEKTAa WM HCCICIOBaHUS) H
PETYIATUBHBIX (KOTOPBIC OIICHUBAIOTCS B MPOIIECCE BBHIITOTHEHUS TPOCKTA).

OCHaHIGHI/IC AJI1 U3YUCHUA (1)I/I3I/IKI/I MMpeaACTaBJICHO B BUJC 060py)1013aHI/151 AJidl ACMOHCTPAalluOHHBIX
OIIBITOB U O60py,I[OBaHI/I$I JI na60paToprlx pa60T " YYCHHUYCCKUX OIIBITOB, BKIIHOYad 06IJ_IYIO JJIA



€CTECTBEHHO-HAyYHOr0 IMKJIa IM(POBYIO J1abopaTopuio, a Takxke HU(PPOBYIO J1abOpaTopuio MO
(u3uKe (KaK JOMOJHUTENbHBIN 3JIEMEHT ISl YTIyOJI€HHOTO N3y4eHUs (PU3HUKH).

JleMOHCTpallMOHHOE O00OpYJOBaHHE OOECIEYUBAET BO3MOXKHOCTh HaONIOACHUS OOJIBLIIMHCTBA
M3Y4aeMbIX SIBJICHHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IPHU ONTHMAJIbHOM COYETaHUU
AQHAJIOTOBBIX M IU(POBBIX CPEJCTB HAONIONEHHUA, aHATU3a HU3MepuUTenbHOW uHpopmanuu. Tak,
Hanpumep, Uit Kypca (U3MKH OCHOBHOM HIKOJIBI €CTh BO3MOXKHOCTB JIEMOHCTPALIUH KIIACCHYECKUX
JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB: MaJeHue Teld B TpyOke HbroTOHA, 1eMoHCTpanusi AelcTBUS
aTMocdepHoro aBieHus, 3akoHa [lackams, w3MeHeHWs oO0beMa TeJI TPH HArpPeBaHUHU
(oxyakaeHuu), MPUTSDKEHUST MOJEeKyal u T.0. Habop mo 3yeKTpocTaThke AaeT BO3MOXKHOCTh
JEMOHCTpallMM 3JIEKTPU3alMM TeJl, 3aKOHAa COXpaHEHMs 3apsja, JHMHUA HalpsHKEHHOCTH
JNEKTPUYECKOTO TMOJs W T.J. U MOXKET HCIONb30BaThcsl Kak 8§ Kilacce NpU HU3YYCHUU
AJIEKTPOMArHUTHBIX SIBJIEHUM, Tak U B 10 Ki1acce npu U3y4eHUH IEKTPOCTATUKH.

Ilpn mnpoBeneHWM JEMOHCTPAIMOHHBIX OIBITOB JOJDKHBI COONIOAAThCS TpeOOBaHMS K HX
HarjsiaiHOCTH (HCHaSI U IIOHATHAA IIOCTaHOBKA OHBITa), BUIAUMOCTH IJIA BCCX yHallIUXC Kilacca (HpI/I
HAJIMYUM MENKUX JIeTajeld HCIONB3YeTCs WX YBEIMYCHHOE H300pakeHHE TMIPU IMTOMOIIH
BeO-KamMepbl), AMOIMOHAIBHOCTH W, TIO BO3MOXHOCTH, 3aHUMATEILHOCTH (JIEMOHCTPAIIMOHHBIN
OIIBIT JOJDKEH BBI3BIBAaTh MHTEPEC YYAIMXCS, CO37aBaTh MOTHBALMIO K M3YYCHHUIO IMPEIMETa) W
yOeauTenbHOCTH (TMOKa3bIBaTh TOT 3 (eKT, Ha JEMOHCTPAIHIO KOTOPOTO OH OBUT HANPAaBIICH).

OnHako peanu3anusi JAEATEIBHOCTHOTO TMOIXOAa B OOydeHMH (M3MKE MEPEHOCHT AaKIEeHT C
JEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa Ha ydeHWdeckuil. Hampumep, mo MexaHHKE HCCIEeIOBaHUE
KHHEMATHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMHKH, KOJIeOaTeIbHBIX JBIKCHUI ITEPEHECEHO B
YUYCHUUYECKUI OSKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBanusi. Ilpu wu3ydeHuun
ANIEKTPOJMHAMUKA JITA0OpaTOpHOE OOOpYIOBaHHME TIO3BOJIIET HCCIIEOBATh HE TOJIBKO 3aKOHBI
MOCTOSIHHOTO TOKa, HO C HCIOJb30BaHHEM KOMIIBIOTEpPHOrO ocuwuiorpada mo3Bojser
MpOoHa0JIOIaTh U UCCIIENOBATh JICKTPUIECKHUE [IEMU TEPEMEHHOTO TOKa, OJIOK JHOJIOB TIO3BOJISIET
WCCJIEeIOBaTh BOJIbTAMIIEPHBIE XapaKTePUCTHUKU nuoja. [Ipu wu3yueHum omnTuku 1abopaTtopHOe
000pyJOBaHUE TO3BOJSET HM3YYUTh 3aKOHBI TEOMETPHUYECKOW ONTHKH (IIPEJIOMJICHHE CBETa B
MONYIIWJIUHAPE U TONYYCHHE H300paKeHUs B JIMH3aX) W MPOHAOIIOATh OCHOBHBIC SIBICHHUS
BOJTHOBOM ONTUKH (MHTEphEpeHIMs | TOJApU3aIMsa), HCCIeNA0BaTh JAUQPPAKIMIO CBETa
(mndpakoOHHAs peleTKa).

B coorBercTBUM ¢ NpeaMETHBIMU pe3ylbTaTaMu o0y4deHHs (usuke oO0opyaoBaHHE IS
YYECHHUYECKUX OIBITOB 00ECIEUUBAET MPOBEACHHUE CIEAYIOIUX TUIIOB paboT, CrpyNIUPOBAHHBIX MO
BHJIaM JIEATEIIbHOCTH, HE3aBUCUMO OT UX TEMAaTHYECKOW IPUHAJIEKHOCTHU:

1. IIpoBeneHre MPSIMBIX U3MEPEHHI QU3NICCKUX BEIHUYUH (M3MEPEHUE MACChl, 00beMa KUIKOCTH,
TEMIEPATYPHl KUJAKOCTU, CHJIbI, CWJIBI TOKA, HANPSHKEHUS) C HCIOJB30BAHHWEM AaHAJIOTOBBIX H
U(POBBIX MPUOOPOB.

2. IIpoBepka 3a1aHHBIX MPEANONIOKEHUH (TIpsAMbIe U3MEpeHUsl (PU3NYECKUX BEIWYMH U CpAaBHEHHE
3aIaHHBIX COOTHOIICHWN Mexay HuMHU). Hampumep: mpoBepka yCIOBUU IUIABaHHS TEN, YCIOBHMA
paBHOBeCHSl pbl4ara © OJIOKOB, 3aKOHOMEPHOCTEH TMOCIEAOBATEIbHOIO ¥ MapauIebHOTO
COEJIMHEHUS MPOBOJIHUKOB U T.I.

3. PacueT 1o noyiydyeHHbIM pe3yJabTaTaM HPSMbIX HU3MEPEHHUH 3aBHUCHMOro OT HUX IapameTpa (B
OCHOBHOI! 11K0JIe) U KOocBeHHble u3Mmepenus (B 10 - 11 kmaccax). Hanpumep: yckopenue Tena npu
PaBHOYCKOPEHHOM  JIBUXKEHUH, YCKOPEHHE CBOOOJHOrO MajeHUsi, JKECTKOCTh IPYXKHHBI,
KOX(QHUIMEHT TPEHHUSI CKOJILKEHUS, MEXaHW4IecKasi paboTa U MOIIIHOCTD U T.1.



4. HabmoneHue sIBIEHUII M MOCTAaHOBKA ONBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHApYKEHHUIO
(akTopoB, BIMSIOUIMX Ha MPOTEKaHWE JaHHBIX sBiIeHWH. Hampumep: mnpsiMonuHeitHOe
pacnpocTpaHeHUe CBETa, TUCTIEPCHs CBETA; U3yUEHUE CBOIMCTB M300paKECHHS B IUIOCKOM 3€pKalie U
T.IL.

5. HccnenoBanue 3aBUCUMOCTH OJHON (PU3MUYECKOW BEIWYHMHBI OT APYrOW C MpeCTaBICHUEM
pe3ynbTaToB B BHIE rpaduka M pacdera MCKOMOTO mapameTpa. Hampumep: 3aBHUCHMOCTH ITyTH
PaBHOMEPHO JBHXKYIIETOCS TeJla OT BPEMEHH JIBIXKEHUS Tella; CHJIBI TPEHUSI CKOJBKEHUSI OT CHJIbI
HOPMAaJIBHOTO JIaBJICHUSI, KaueCcTBa 00PabOTKH MOBEPXHOCTEH TE M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUIOMIAAM CONPUKOCHOBEHUS TeJ; CUJIbl YIPYrOCTH OT YAJIMHEHUS NPYKHUHBI; BBITAIKHBAIOIICH
CUJIBI OT 00bEeMa MOTPYKEHHOW YacTH Tela M OT IUIOTHOCTU KHUIAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTHU TeJa, OT TNIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO U T.1I.

JlaGopaTtopHoe 00OpynOBaHHE O00ECIEUYNBACT CAMOCTOSTEIbHBIN YYEHUYECKHHA OSKCIIEPUMEHT,
KOTOPBIA MOXET UMETh pazinuHble (OPMbI: (PpOHTATBHBIA SKCTIEPUMEHT ((hPOHTAIILHBIE OTBITH U
nabopartopHbie pabOThI), paOOTHl MPAKTHKyMa, y4eOHO-HUCCIIEIOBATEIBCKUE PAa0OThI M TPOCKTHI
JKCIIEPUMEHTANILHOTO Xxapaktepa. [Ipm 3TOM HOPMAaTHBHO-00s3aTENbHBIM BHE 3aBHCHUMOCTH OT
ypoBHA wu3yudeHUs (u3uku (06a30BBIA WM YIIIyOJNEHHBI) W 00pa3oBaTEIbHOH MPOTPaMMBI
(ocHOBHas WM CpelHss IIKOJA) sBIsieTcs (POHTANIBHBIA IKCHIEpUMEHT. IMEHHO MocpecTBOM
(GpPOHTATBHOTO JKCIEPUMEHTa JIOCTUTAIOTCS TPEAMETHBIE Pe3yabTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a YJalluMHUCS OCBAaUBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE
MATH TUNaM padoT. JIabopaTOpHBIH MPAKTUKYM ILeJIecoo0pa3eH TOJIBKO MPH YIiIyOJIeHHOM YpOBHE
W3YYeHHUS MpeIMeTa.

OnTuManbHbIM JUISE JOCTHDKEHHS 1eliell MpoBeneHus (POHTATBHOTO JKCIEPUMEHTA SIBISIETCS
MpeACTaBIeHUE JTaOOPaTOPHOTO O0OPYAOBAHUS M MATEPUATIOB B BHJIE TEMATHYECKUX KOMIUICKTOB
M0 MEXaHUKe, MOJEKYIApHOU (DU3MKe, DNEKTPUIECTBY M OonTHKE. Mcmonp3oBaHNE TeMAaTHUYECKUX
KOMILIEKTOB CITOCOOCTBYET (POPMHPOBAHHIO TAKOTO BAKHEHIIIETO YMEHUS, KaK MOAO0P YIaAIIUMHUCS
000py/lOBaHUsT B COOTBETCTBHUH C ILIENBI0 HCCIEIOBAaHUS W3 M30BITOUHON HOMEHKIATYPHI
MIPEIJI0KEHHOTO KOMITJIEKTA; TO3BOJISIET MPOBOJUTH 3KCIEPUMEHTANBbHYIO paboTy Ha JI000M STane
YpOKa; YMEHBIIAET TPYAOBBIE 3aTpaThl YUMTENs NIpPH MOATOTOBKE K YpOKaM, IOCKOJBbKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYIOBaHUSI B COOTBETCTBHUH € 3a/1ayaMi KOHKPETHOTO YpOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHUYCCKUX pa60T BA’)KHO MMCTb B BHUAY, YTO HNPCAMCTHBLIC PC3YyJIbTAThbI
OKCIICPUMCHTAJIBHOT'O XapaKTepa MOTI'YT OBITH OCBOCHBI TOJIBKO IIpu OIITHUMAJIBHOM COYCTAaHWUUN
KpaTKOBPEMCHHBIX (prHTaJ'ILHBIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paTOpHBIX pa60T.

Baxxnoe 3HadyeHwe wumeer TOT (PaKT, YTO B COCTaB (PPOHTAILHOTO OOOPYAOBAaHUS HAPSAIY C
AQHAJIOTOBBIMU BXOAST M HHU(pOBBIE cpencTBa u3MmepeHus. K HUM OTHOCSTCS 3JIEKTPOHHBIM
CeKYHZIOMEp C JaTYMKaMH, JJIEKTPOHHBIE BeChl M JaTuuku IdpoBoit nabopatopuu. Takum
o0pa3om, Ipu MPOBEACHUN (PPOHTAILHOTO HKCIIEPUMEHTA B OCHOBHOM HIKOJIE YIEHUKH 3HAKOMSTCS
C 3JIEKTPOHHBIMH CIIOCO0AMU U3MEPEHUM U BBIYMCIICHUH.

brnox obGopymoBanus s y4eHHMYECKHX paboT mo Qusuke chopMmupoBaH Ha 0aze mepeqHs
o0opymoBaHusi i TPOBEACHHUS OCHOBHOTO TOCYJAapCTBEHHOTO JK3aMEHa MO  (HU3HUKE.
Hcnonp3oBanue npubOOpOB ©  OOOPYAOBaHUS C EOWMHBIMH JUISI  BCEX  OOYyYaroImuxcs
XapaKTCPUCTUKAMHU MO3BOJIACT CTAHAAPTU3UPOBATL MMPOLUCAYPHI BBIITOJHCHHA 3KCIICPUMCHTAJIBHBIX
3aJ]aHUil Ha SK3aMEHE M 00CCICYHTh HAJCKHYIO OICHKY Pe3yJIbTaTOB Ha OCHOBAaHUHM IKCIEPTHON
MPOBEPKU OTBETOB oOOydwaromuxcsi. [Ipu 3TOM OCHOBaHMEM JJid BBIBOJA O MPaBUIBHOCTH
MPOBEJICHUSI JIAaHHOTO OIBITa SIBJSIFOTCS PE3yJIbTaThl, IOJYYCHHBIC YYAaIUMHCS ITOCPEICTBOM
MPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3NUECKUX BEITMUMH.



HaGop 11s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOIO SK3aMEHa oOO0ecleyrBaeT pa3paboTKy
HECKOJIbKUX OJIHOTHMITHBIX 3aJlaHUM MpHU HCIOIb30BAaHUHM OJMHAKOBOIO O0OpPYIOBaHUS C Pa3HBIMHU
XapaKTepUCTHKAMH. DTOT MOJAXO0/ 1IeJIeCO00pa3HO UCTIONb30BATh U MPHU MPOBEACHUH (POHTAIBHBIX
OTBITOB M JabopaTtopHbX paboT. Hampumep, npu npoBeeHUN HCCIEIOBaHUS 3aBUCUMOCTU CHJIBI
TOKAa OT HAIPSDKEHUs MOXKHO BBIACTUTH B KJIACCE TPYIIIBL, KOTOphlE OYAYT NMPOBOJIUTH JaHHOE
HCCleIoBaHUe, UCTOJb3ys PE3UCTOPHI C Pa3HbIM CONPOTUBIEHUEM, U JiaMnouky. [lo pesynbTatam
MO>KHO CPaBHMTbH IIOJIyYEHHBIE 3aBUCHMOCTH, OOCYIUTHh TpaHMIIbl BBINOJIHEHMs 3akoHa Oma miid
y4dacTKa I€IH, ONPEAEIUTh COTPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO NPU NPOBEAECHUH (PPOHTAIBHBIX OIBITOB U JIa0OPaTOpHBIX pPabOT B
OCHOBHOI! 11KOJIE TpeOyeTcsl 3alUCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHUHN C y4ETOM a0COIIOTHOU
NOTPELIHOCTH. 3/1eCh IpPU  HUCHOJb30BAaHUM  TPAJAULUOHHOIO  000pynoBaHMS  (MEH3YpPOK,
JUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX AaMIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
MOTPELIHOCTb 11eJIeCO00Pa3HO CBA3BIBATH C LIEHOH AeneHus npuoopa, a Mpu nepexose K HudpoBbIM
MHCTpyMEeHTaM (Uu(poBbIE BEChl U JAaTYMKH) Y4YUTh pabOTaTh C OMUCAHUSMHU 3THUX NPUOOPOB,
BbIJIEJISISL J1aHHble 00 aOCONIOTHOM MOTpelIHOCTH, JMOO Mpeularath 3HaYeHWE MOIPEHIHOCTH B
TEKCTE 3aJaHUM.

[Ipu mpoBeneHWHM WCCICIOBAHUSA 3aBUCUMOCTEH OJHOW (DU3UYECKON BEIMYMHBI OT JPYrou
yyanyecs: OJKHBI OCBOUTH MOCTPOCHHE TPaUKOB ¢ yKa3aHHWEM aOCOJFOTHBIX MOTPEIIHOCTEH, a
P MPOBEACHUH pabOT HA MIPOBEPKY MPENON0KEHUHN - yMETh CPaBHUBATh 3HAYCHUS ABYX MPSMBIX
U3MEpEHUN C y4eToM aOCOJIFOTHON TOTrpemHOCTH (HAampuMep, IyTeM CpPaBHEHHS HWHTEPBAJIOB
MOJIYUEHHBIX 3HAYCHWH Ha 4HuCiIoBOM ocH). [IpoBenenue m3MepeHHMl W HUCCIEIOBaHUN B Kypce
¢u3mkn 10 - 11 KiIaccoB JOMOJHSIOTCS WCIOJIB30BAHUEM OTHOCHTEIBHBIX IOTPEITHOCTEH,
yyamyecs JOJDKHBI HAay4YUThCS PACCUUTHIBATH OTHOCHUTEIbHBIE MOTPEIIHOCTH B MPOCTEHUIINX
CIy4asix MPSIMBbIX U3MEPEHUM U CPAaBHUBATh TOYHOCTH PA3IMYHBIX U3MEPECHUIA.

OObpamjaeM BHMMAaHME, YTO OLEHUBAHUE JAOOPATOPHBIX PabOT OJKHO 0a3upoBaThCs, KaKk U B
KPUTEPHUSIX OIICHUBAHUS OSKCIepUMEHTalbHbIX 3amganuii KMM OI'D, He Ha mpaBWIBHOCTH
odopmMIleHHs OoTYeTa O paboTe, a Ha MPABWILHOCTH JEHUCTBHMA MO COOpPY YCTaHOBKH, MPOBEICHUIO
OTBITOB, CHSITUIO MOKa3aHUI MPUOOPOB.

OcHaieHnue Juisi u3ydyeHusi OMOJIOTHUHN TPEICTABICHO KOMILJIEKTAMU JE€MOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOapueB U KOJUIEKUMH MO pa3HbIM TeMaM Kypca OHOJOrMM, a Takxke HUPpPOBOH
naboparopueii A MpoBeeHUs NpakTuyeckux padot. Kpome Toro, npu n3yueHuu OHMOJIOTHH MOXKET
UCHOJib30BaTh HHppoBas mabopaTopus 1NO OHONOTUU (KAK JOMOJHUTENBHBIA 3JIEMEHT Ul
yrayOJIeHHOTO U3YYCHUS Kypca).

B yuebHOM mpouecce ydamuecss MOJDKHBI MONTYYUTh BO3MOKHOCTH HYBCTBEHHOTO BOCHPUSTHUSA
M3Y4aeMbIX sIBIICHUH 1 00beKkTOB. OTHAKO M3yYaeMbIe SIBJICHHUS U OOBEKTHI HE BCET/Ia MOTYT OBITh
HETMOCPEJCTBEHHO BOCIPOM3BENEHBl WM TOKa3aHbl B y4eOHOM moMenieHHMH. B 3ToM ciydae
yuyeOHOe 000pyAOBaHHE JAaeT BO3MOXKHOCTh MX BOCIIPOM3BECTH OINOCPEIOBAHO, Yepe3 KOJIICKIIHIO,
repOapHbIil TUCT, MUKpOMIpEnapaT, MO/ieJb, BUACOPParMeHT U T.11.

Brnaxxuple mnpemapaTbl MpPEACTaBISAIOT €000 HaTypanbHble OOBEKTHl, CMOHTHPOBAHHBIE Ha
CTEKJIIHHOW IIJIACTUHKE M OIYIIEHHbIE B CTEKJISHHBIA LMIMHIP C KOHCEPBUPYIOLIECH KUIKOCTBIO,
1100 TPE/ACTAaBICHHBIE B IJIACTHKE. 3]I€Ch IPEAIararoTcsl TOTaJbHbIE MPENapathl, O3BOJISIONIIE
U3y4yaTh BHEIIIHEE CTPOCHUE OpraHM3Ma WIM ero 4acTtH, (Hanpumep: "KopeHb 0000BOro pacTeHus ¢
kiyOenpkamu", "T'agroka"); aHaTOMUYecKuE IIpenapaThl, IpEeIHAa3HAYEHHbIC [UIsI HW3Yy4EHUs
BHYTPEHHEI0 CTPOEHHUS OpraHu3sMa WM ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
asrymku", "BHyTpeHHee cTpoeHre NTULE'"); OMoIorHYecKre IpenapaTsl, Jarolue MpeacTaBIeHIe



0 CTaausX pa3BUTHs opranumisMa (Hampumep: "Pa3Butne xocTtucTOi puIOBI", "Pa3zButne Kypuis").
Brnaxnble npemnapatsl HCHOIB3YIOTCS KaK pa3/IaTOYHbIM MaTepuall B Mpolecce JEeMOHCTpaluu IpH
U3Y4EHMH HOBOI'O MaTepuajlla WIM B IIPOLIECCE BBINOJIHEHMSI IMPAKTUYECKUX 3aJlaHuM,
pa3paboTaHHBIX HA UX OCHOBE.

I'epbapun - coOpaHue MPEeCCOBAHHBIX, 3aCYIIEHHBIX PACTEHUH WM MX YacTeil MOMOraroT M3y4aThb
pacTeHue B KaOWHETE W y3HaBaTh €ro B MpHpoJe, a repdapusanus - Hanboyiee MpPOCTO Crocod
COXpaHEHMs PACTEHMH M UX 4YacTeil B TeueHHe JIMTEeIBLHOro BpeMeHHU. B mepeune mpesaraercs
cucTeMaTHuecKuil repoapuii (Hampumep, "OCHOBHBIE TPYIIBI pacTeHUi") U repdapuil mo odmien
O6uosiornuu (KOTOPBIA IO3BOJIAET MPOMJUIIOCTPUPOBATh HM3MEHUYMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHUYECKUE KAaTerOPHU U BUI000pa30BaHKe, JUBEPTEHIMS U KOHBEPI€HIIUS, TOMOJIOTHYHBIE U
aHaJIOTUYHBIE OpraHbl, PyJIMMEHTapHbIE OpraHbl, apoMop}o3, uanoasanTauus GEeHOTUI U FreHOTHII,
MOJUIUIONNS, OTHAJEHHAss THOpHIU3aIMs, B3aUMOJCHCTBHE pACTCHHH C aOMOTHYECKUMH
(dakTopamu cpenbl, B3aUMOJAEHCTBUE pacTeHuil ¢ Ouorndyeckum (axkropamu cpezpl). ['epbapHbIit
MaTepHall UCTIONb3YIOT KaK pa3gaTOYHbI MaTepHall 1Jsl 1EMOHCTPALUU U3y4aeMbIX OOBEKTOB, JJIS
BBINOJIHEHUS] MPAKTUYECKUX 3a/laHuil NpU 3aKpelyieHMH MaTepuaia WIM JMarHOCTUKU Y4eOHbBIX
pEe3yJbTaTOB.

Takxe mnpencTaBieHbl KOJUIEKIIMM - Ha0Ophl MPEAMETOB WM BEUIECTB, MOAOOPAHHBIX IO
omnpeNeNIeHHbIM TMpu3HakaM. OObeKTaMH UX MOTYT OBITh pacHpaBiICHHbIE U 3aCYIICHHBIC
HaceKOMbIe, PaKoOOpa3Hble, PAKOBUHBI MOJUIIOCKOB, OTAENbHBIE YAaCTH CKEJIETOB >XMBOTHBHIX. B
KOJUICKIIHSIX COYETAIOT HATypaIbHBIE O0BEKTHI C X H300PAKEHUEM B BHJIC PUCYHKOB MM MYJISKEH
- umuTanmii. [IpeanoskeHHble B mepedyHe MOPQOJIOTHYEeCcKHe KOJIEKIWU AT MPEACTaBICHUE O
BHEITHEM CTPOCHWW OPTraHOB WM WX 4YacTei, MO3BOJIAIOT TPOBOJHUTH CpPaBHECHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U uepThl pa3znuuus (Hampumep: "[IpencraButenu oTpsaoB HACEKOMBIX"
U JIp.); 001Ie0N0TOTHYECKHUE KOJIJIEKIIMH TTO3BOJISIOT BBISICHATD B3aUMOCBS3U B OPTaHUYECKOM MHPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, TMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "IIpuMeps! 3aUTHBIX TTpUcTIocO0IeHUH y Hacekombix"). Komnekmu, kak u repoapum,
WCTIONB3YIOT KaK pa3/laTOYHbI MaTepuand JUisi JAEMOHCTPallMd H3y4aeMblX OOBEKTOB, IS
BBITIOJTHCHUS MPAKTUYCCKUX 3aJaHUN MMPHU 3aKPEIUICHUH MaTephalia WIA JHArHOCTUKUA YYCOHBIX
pE3yIbTATOB.

O3HaKOMJICHHE YYaIIMXCSl C MHKPOCKOIMYECKHM CTPOCHHMEM KHMBBIX OpPraHM3MOB - OJIHA U3
TTAaBHEHIINX 3a7ad HayKd, IO3BOJIONIMX IOABECTH HIKOJIBHUKOB K HOHMMAHHUIO €IUHCTBA
opranu4eckoro mupa. /st mpoBeneHus 1JaOOpaTOPHBIX paboT B HUPPOBYIO T1a00PATOPHIO BKIIOUEH
MHKPOCKOII, @ B KOMIIJIEKTE ITOCYIbI H 000PYIOBaHUS OOIIEro Ha3HAUYCHHUs UMEIOTCS HE0OXOIUMOe
OCHAIIIEHUE JIJIS TPOBEACHUS JIAOOPATOPHBIX padoT.

HudpoBass mabGoparopusi BKIOYAeT HAO0Op JUIsI M3TOTOBIEHUS MHUKporpenapatoB. CBexue
MpenapaThl W3TOTABIMBAIOT JUII HEMEMJICHHOTO paccMOTpeHHsl. K HUM OTHOCSTCS KUAKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEIIAIOTCS B BOJY, @ MperapaThl COXPAHSIIOTCS B TEUCHUE HECKOJIBKUX JTHEN),
cyxue (Hampumep, 4YacTUIly NTHYBErO TMepa, MPOCTO TOJOXKUTh Ha MPEAMETHOE CTEKIO H
MHUKPOCKOIIMPOBATh), JKUBbIC TIpenapathl (Ma3KH - KalUId JKUAKOCTH, HApUMep KpOBH) H
BUTAJbHBIE TIpenapaThl (KOTOPbIE HCHONB3YIOTCS IS M3YYCHHS] MAJIOKJICTOYHBIX OOBEKTOB
(mpocTedmux, KOJIOHUH BOAOpOCHEH), Ui HaOMOACHHUS ABWXKEHUS (Ty(denbku, ameOsl).
[TpuroroBneHne MUKpoOMpenapara BoIpadaThIBACT Y YUAIIEroCcsS HABBIKU CAMOCTOSATEIHHON padOTHI,
AKTUBH3UPYET HX MO3HABATEIBHYIO JIEATCITLHOCTh U 3HAKOMUT C TEXHUKOW M METOJAMKON HAYYHOTO
uccienoBanus. B nudpoByro nabopaTopuio BKIIOYEH TakKe M HA0Op MUKPOIIPENapaToB, KOTOPHIHA
COJICPXKHUT TIOCTOSIHHBIC TpENaparbl, JOJIroe BPEeMs COXPAHSIOIIUECS B TPUTOJAHOM  JUIS
MUKPOCKOITMPOBAHMSI BH/IC.



Crnenyer OTMETUTh, 4YTO HapsAAy C MHCIOIB30BAHMEM IIEPEUMCIEHHOTO BBIIIE Y4eOHOro
000py/OBaHUsl BaXXHYIO POJb B M3YUYEHHUU OHMOJOTMHM WUIPAIOT MPUPOAHBIE OOBEKTHI, TaK KakKk B
OOJIBIIMHCTBE CIY4aeB TOJIBKO OHM MOTYT 00€CHeYrTh HAUOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY
3HAaHUH ydaluxcs, IOMOrarT (OPMHUPOBAHUIO y HHMX MPaBWIBHBIX Ouosoruueckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTaM OTHOCST PACTEHMs, KUBOTHBIE KUBOTO YrojiKa, akBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEJACTBOM 3HAKOMCTBA C TMPUPOJHBIMU OOBEKTAMM SIBISIOTCS JKCKYpCUU B
OuosIoTHYecKre M KpaeBequeckue My3eH, OOTaHHYeCKHEe Cajbl, 300MapKH U OKPY)KAIOIIHE IIKOIY
€CTECTBEHHbIE U UCKYCCTBEHHbIE IPUPOIHBIE COOOIIECTBA.

TpaguuuonHble OMONOTUYECKHE MYJSKM M MOJIETM B HACTOAIIEE BpPEMsl YCIHEIIHO 3aMEHSIOTCS
IU(pPOBBIMU  00pa30BaTEILHBIMU peCypcaMu: BUACOPpAarMEHTaMH, aHUMAalWed, BUPTYaJbHBIMHU
naboparopusimu. L{udpoBbie oOpasoBaTenbHbIe pecypchl HE MOTYT CTaTh MOJHOLIEHHOM 3aMEHOM
peanbHbIX MPUPOAHBIX OOBEKTOB, HO JAalOT BO3MOYKHOCTb ITO3HAKOMUTBCS C 0oJiee IIMPOKUM
KPYroM OOBEKTOB, CO3MAIOT MPEINOCHUIKH ISl MHTeHCHU(UKAMU 00pa3oBaTEIbHOTO Mpolecca U
o0ecreynBalOT  HE3aMEIJUTENIbHYI0  OOpaTHYIO  CBSI3b, KOMIIBIOTEPHYIO  BU3YaJIU3alUIO
uHpOpMaLMY, aBTOMATU3ALUIO YIPABICHHUs YU€OHOM NesSTeNbHOCTHIO U KOHTPOJIb €€ PE3YJIbTaTOB.

OcHamienne Ui M3y4€HHUS XMMHU TPEACTABICHO B BHJE JEMOHCTPAIMOHHOTO O0OPYIOBaHHMSA,
KOMIUIEKTa XUMHYECKHX DPEAaKTHBOB C HEOOXOAMMBIM O0OpYJOBaHHEM M3 OOIIEro KOMIUICKTa
Mocyzbl U 000pyIOBaHMS JJISi YUSHHUECKUX OIBITOB M KOMIUIEKTa Koyuiekiuid. Kpome Toro, mpu
M3Yy4CHUN XUMHHU UCTIONIB3YETCs 00MIast Ul eCTEeCTBEHHO-HAYYHOTO IIMKJIa IdpoBas adopaTopus,
a Take mudpoBas 1abOpaTOPUs MO XUMHUHU (KAaK JOTOJHUTENBHBIA AJIEMEHT IS YTIyOJICHHOTO
W3YYCHUS XUMHUH).

JIeMOHCTPallMOHHBIM SKCIEPUMEHT SBISETCS BAKHOM 4YacThio OOy4YEHHS XUMHH. 3JIeChb BakKHO
MIOMHHTb, YTO MpPHU €r0 MPOBEACHUU 00S3aTENIbHO JOJKHBI ObITh COOJIIOJIEHBI BCE HEOOXOIHUMBIE
JTaIbl:

MOCTaBKa IIeJIM SKCIIEPUMEHTA,

OMKCaHKe HEOOXOAMMOTrO ISl €r0 BHITOJIHEHHs] 000PYIOBAHUS U PEaKTHBOB,

MJIAHUPOBAaHUE TOPsJIKa POBECHNUS,

OMHMCAaHUE UCXOHBIX BEILIECTB,

MMPOTHO3UPOBAHUE 0KHIAEMBIX B PEAKIIMOHHOW CMECH M3MEHEHHUI U PE3YJIbTATOB SKCIIEPUMEHTA,
ONMCaHUE U3MEHEHUH, POU30LIEANINX C BEIIECTBAMH,

(hopMyIHpOBKa BBIBOJOB U3 IKCIIEPUMEHTA,

CO3/JaHUE PUCYHKA SKCIIEPUMEHTATBLHON YCTAHOBKH U COCTABIICHUE YPAaBHEHUS PEaKIIUA.

B mpomecce mpoBeneHUs IEMOHCTpAIlMi, y4alldecsi OCBAaWMBAIOT OTarbl IMPOBEICHHS OIbBITA,
nodtroMy Hambonee 3(PGEKTUBHBIM SBISETCS HE MPOCTOE ONHUCAHWE OMNbITa YYHTENEeM, a
WCIIOJIb30BaHUE D3BpUCTHYECKOW Oecenpl. [Ipm peanu3anmuy Takoro CIEHapHs Hake HE OYCHb
CJIOXKHBIN OMBIT 3aHUMAET JAOBOJIHBHO MHOTO BPEMEHH, HO CJIEJJOBAHHE €My TO3BOJISET 00ECIeYHTh
MOHMMaHKE OOYYaIOUIMMHCS TPHUEMOB HAydyHOTO IIO3HAHHMS ¢ KCIOJIb30BAaHHE WX YK€ B
CaMOCTOSITENILHOM JEATEIbHOCTH B MPOIIECCEe YICHUYECKOTO dKCIepuMeHTa. Ha HawanbHOM dTare
m3ydeHuss xumun (B 8 - 9 Kilaccax) MMEHHO TaKOW TMOJXOJ TO3BOJSET JOCTHYb MAaKCUMAaJIbHON
3¢ (GEKTUBHOCTH OT MPOBEACHUS JTaOOPATOPHBIX U MPAKTHYECKUX PadoT, a Takke cHOPMHUPOBATD Yy
y4aluxcss OTBETCTBEHHOE OTHOIICHUE K SKCIIEPUMEHTY.

HpI/I OLICHUBAHNU YUYCHHUYCCKHUX IIPAKTHUCCKUX pa60T H6H6C006p8.3H0 YUYUTBIBATH IIOAXOIHBI,



WCTIONB3YIOLIME B SK3aMEHAIIMOHHBIX Marepuaiax. Tak, B HacTosillee BpeMs IpeasiaraeTcs
SKCTIEPUMEHTAIBHOE 3aJaHue, TTPETYCMATPUBAIOIIEE BEIOOP IBYX BEIICCTB U3 IMSATH MPEIIOKEHHBIX
U TPOBEJCHUE C HUMHM pPEaKLUUW, OTPAKAIIIUX XUMUYECKHE CBOMCTBA YKa3aHHOTO B YCJIOBHUU
3ajanus BemniecTBa. OleHMBAaHWE WJIET HA OCHOBAaHWUU OTYETAa yYEHHWKAa O IPOJICIaHHOW paboTe
(ypaBHEeHHsI peakIvii, BBIBOABI O HAOMIONEHUSX) U HAa OCHOBAHHWM TPSMOTO HAOMIOJIEHUS 3a
JEWCTBUSIMU yYEHHKA TI0 TIPOBEJICHUIO OMBITOB. [Ipy 3TOM BBIIESIOTCS ATArbl 0TOOpa BEIIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBUH C MMyHKTAMHU HHCTPYKIIMH K padoTe.

BaxuelmmM HampaBiIeHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JIOJDKHO
CTaTh HUCIIOJIb30BaHUE LUQPPOBOH J1aOOPaTOpPHUU, KOTOpas IMO3BOJIAET OPraHU30BaTh XUMHUUYECKHMA
OKCIICPUMCHT Ha MPUHIUIINAJIBHO HOBOM YPOBHEC, HCpGI;'ITI/I OT KaueCTBEHHOU OLICHKHN Ha6JHOI[a€MI)IX
SBJICHUH K CHCTEMHOMY aHaJM3y KOJMYECTBEHHBIX XapaKTepUCTUK. [Ipu pabore ¢ gardukaMu
QpoBoii 1abopaTopur oOecTieyuBaeTCs aBTOMATH3UPOBAHHBIA cOOp M 00pabOTKa TaHHBIX, XOI
IKCIIEPHMEHTa MOKET OTOOpakaThCsl B BHJE I'paUKOB WM MOKa3aHUI MPHUOOPOB, a PE3yNbTATHI
OKCIICPUMCEHTOB MOTYT COXpPaHATHCA IJIUTCIIBHOC BpEMH. Haubonee AKTyaJIbHbIM [JId XHWMHUH
SBIISICTCS TIEPEX0J] K KOJMUYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPBI MOXKHO MPOMJUTIOCTPUPOBATDH
CICAYIOIIMMU TPUMEpPaMH: W3YYCHHE CTPOCHHS IUTAaMEHH, ompereneHue PH B pasHbBIX cpenax,
OTIpeJIeIeHue CKOPOCTH PEeaKIMM, U3ydeHHUE BIMSHUSA KOHLEHTPALMH U TeMIIepaTypbl HA CKOPOCTh
peaxnuu.

Hudposas nabopaTopus MO3BOJSIET peain30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTHUMH MpeaMeTaMu
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, IOCKOJBKY JAa€T BO3MOYKHOCTb BBINOJHATh HHTETPUPOBAHHBIC
yueOHbIE UCCIIeIOBAHUS 110 €CTECTBEHHBIM HayKaM, PUMEHSTh U OCBAaUBATh AIEMEHTHI CTATUCTUKU
1 MHGOPMAITMOHHBIC TEXHOJIOTHH.

Ipunooscenue N 6

K Memoouueckum pekomenoayusim

MNPUMEPHBINA NEPEYEHb OFOPY/IOBAHMUA,
PACXOJAHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U
BOCIIUTAHUA JJISA CO3AJAHUA U OBECIHHEYEHUSA
OYHKIIMOHUPOBAHUSA HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM
HATIPABJEHHOCTEM "TOYKA POCTA" B
OBIIEOBPA3OBATEJIBHbBIX OPI'TAHU3ALIUAX,
PACIIOJIO)KEHHBIX B CEJIbCKOH MECTHOCTHU U
MAJIBIX TTOPOJAX

Tabauya N 1

CTAHJAPTHBIA KOMILJIEKT



HanmenoBanme
o0opymoBaHus

Kpartkue npumepnsie
TEXHUYECKUE
XapaKTEPUCTUKH

KonmuecTBo enmamIy
IS
00111600pa30BaTEHHBIX]
OpraHu3alui, He
SABIISIOIINXCS
MaJIOKOMIUJIEKTHBIMH,
el1. U3M.

KonmuecTBo enmamIy
IS
00111600pa30BaTEIIHHBIX]
Opra”Hu3anuu,
SIBJISTFOILIMX CST
MAaJOKOMILJICKTHEIMH,
ell. U3M.

Ecte

CTBCHHO-Hay4Has HaIIPaBJIICHHOCTb

1. |O6uee obopynoBanue (pusuka, XumMus, OHOIOTH)
1.1. [Hudposas [lndposoii gaTymnk 3 . 2 1WT.
nabopaTopus PJIEKTPOIIPOBOTHOCTH
y4eHUYecKas [{udposoii natunx pH
(pusuka, xumus,  |[[L{udposoii gatumnk
OUOJTOTHS) MOJIOKEHUS
[{udpoBoii gaTunk
TEMIIepaTyphI

[{udpoBoit natumk
a0COJIIOTHOrO JaBIIEHUS
[ludporoit
ocuuuiorpaduyecKkuit
TaTIuK

Becsl 21eKTpOHHBIE
yuebHbIe 200 T
Muxkpockor: nuppoBoi
VI ONITUYECKUH C
yBeanaeHnem ot 80 X
HaGop nmst u3roToBICHUS
MUKpOIIpENapaToB
Mukpornpenaparsl
(Habop)
CoelMHUTENbHBIE
POBO/IA, TPOrPaMMHOE
oOccIIeueHue,
METOJTMYECKUE YKA3aHUS
KOMIUICKT
COITYTCTBYIOIIUX
DJIEMEHTOB JIJISl OTIBITOB TIO
MEXaHHKe

KOMIUICKT
COITYTCTBYIOIIUX
DJIEMEHTOB JIJISl OTIBITOB TIO
MOJICKYISIpHOU (pr3mke
KOMIUICKT
COITYTCTBYIOIINX
DJICMEHTOB JIJISl OTIBITOB 1O
PIEKTPOAMHAMUKE
KOMIUICKT




COIIYTCTBYIOIINX
PJIEMEHTOB ISl OIIBITOB I10
ONTHKE

1.2.

Komrmekt nocyabl
1 000pyIOBaHUS
TUTST YIEHUIECKUX
OMBITOB ((pU3HKa,
XUMHSI, OMOJIOT ).

[ITaTuB 1a00paTOPHBIiA
XUMUYECKUN

Ha6op wamex Iletpu
Ha6op nHCTpyMEHTOB
pernapoBaIbHBIX

Jloxkka 11 CoKUTaHus
BEIIICCTB

Crynka dapdoposasi ¢
MIECTUKOM

HaGop 6aHoK 115
XpaHEHHS TBEPIBIX
peaktuBoB (30 - 50 M)
HaGop cxistHOK
(pmaxoHOB) U1 XpaHEHUs
[PaCTBOPOB PEaKTUBOB
Ha6op mpubopoxk (I11X-14,
[1X-16)

[TpuGop 1u1st mosryyeHus
ra3oB

CninpToBKa

["oproyee 1151 CIUPTOBOK
DunbTpoBambHas Oymara
(50 mr.)

Konba xoHnveckas
[Tanouka crekysHHaA (C
[PE3UHOBBIM
HAKOHEYHHUKOM )
Hamegka gig
BbIMTAPUBAHUS
(BBIIApUTEIbHAS
Jareyka)

MepHBbIi HHITUHID
(TUTaCTUKOBBIN)

BopoHka cTekiIsiHHas
(maumast)

Crakan crexisHHbIH (100
MJT)

["a3ooTBOAHAs TPYyOKa

b110JIOI' 1A

KOMIJIEKT BIIayKHBIX|
[pernapaToB
IEMOHCTPALIMOHHBIM]

Ha3HAYCHUE:
NIEMOHCTPAIIOHHOE,
MaTepual KOHTeHepa:
[U1aCTHK,

repMETUYHAsA KPBIIIKA:

HaJIn4yue,

1 mT.

1 mrr.




KpEIUIEHHE IKCIIOHATA:
HaJIN4ue,
KOHCEPBHpYIOIIEe
BELICCTBO: HAJIMYUE,
HaKJICHKa C
HAaUMEHOBAHHUEM:
HaJIM4ue.

He MeHee 10 nmpemapaTos
13 IPUBEICHHOTO HIKE
CIIUCKA!

BitaxxHb1il npenapar
"be33yoka"

BitaxxHb1il npenapar
"T'agroka"

BiiaxkHblil npenapat
"BHyTpeHHee CTpoeHHe
OPIOXOHOT'OT0 MOJUTFOCKA"
BitayxHblil ipenapar
"BuyTpenHnee ctpoeHue
KpbICHI"

BiiaxkHblil npenapat
"BHyTpeHHee CTpoeHHe
TATyIIKA"

BitayxHblil ipenapar
"BuyTtpenHnee crpoeHue
OTULE"

Biiaxkublil npenapat
"BHyTpeHHee CTpoeHHe
pBHIOBT"

BitayxHbIil ipenapar
"Kapacp"

BitayxHbIi ipenapar
"Kopenb 6000BOTO
pacTeHus ¢ KiryoeHpbKamu"
Bnaxxublil npenapar
"KpeseTka"

BitayxHbIil nipenapar
"Hepenpa"

BitayxHblil nipenapar
"Pa3BuTHE KOCTUCTON
pBIOB"

BitayxHbIil ipenapar
"Pa3Butue Kypuupl"
BitaxxHb1il npenapar
"Cuudomenysa"
BitaxxHb1il npenapar
"Tputon"

BitaxxHb1il penapar
"Uepenaxa 600THAs"




Bnaxusiii npenapar "Yx"
BitayxHbIi nipenapar
"HHICpI/IHa"

2.2.

Kommekr
repbapuen
TEMOHCTPALIMOHHBIM]

Ha3snauenue:
NIEMOHCTPALIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJIn4yKe

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXeE
criicka: HazHauenne:
NIEeMOHCTpAIIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIi JTUCT,

CIIMCOK 3KCIIOHATOB:
HaJIn4yue

He MeHee § repbapueB U3
[PUBEJCHHOTO HUXKE
CIIUCKA!

["epbOapuii "/lepeBbs
KyCTapHUKH"

["epbOapmii
"JlukopacTyiue
pacteHus"

['epbapuii "KopmoBbie
pacteHus"

['epbapuii "KynbTypHbIe
pacTeHus"

["epOapwuit
"JlekapCcTBEHHBIE
pacteHus"

["epOapuii "MenoHOCHBIE
pacteHus"

["ep6apuii "Mopdonorus
pacteHuit"

["epb6apuii "OcHOBHBIE
rpyMImbl pacTeHui"
["epbOapwii "PactutenbHble
cooOmecTna"

["epOapmii
"CenbCKOXO03SIIICTBEHHBIE
pacTeHus"

["'epOapuii " noBuTHIC
pacTeHus"

["'epbapuii K Kypcy OCHOB
1o o011el O1oNoruu

1 mT.

1 mrr.

2.3.

Kommiiekt

Haznaueunue:

1 mrr.

1 .




KOJIJTEKIIA
IEMOHCTPALIMOHHBIM]
(TI0 pa3HBIM TEMaM
Kypca OMOJIOTHN)

IEMOHCTPAIIMOHHOE,
OCHOBA J1JIs1 KPETUJICHUS:
HaJIM4He,

HaKJICHKU C
HAaMMCHOBAHUEM: HAJINUHE
He MeHee 10 KoUIeKInit
13 MPUBEJICHHOTO HIDKE
CIIMCKA:

Kosmekmms
"T'onoceMeHHbBIE
pacteHus"

Komnexius "Oburarenu
MOpPCKOTO JqHA"
Kommexmus
"ITameonTomornyeckas"
Kommexmus
"[IpencraBurenu OTps0B
HACEKOMBIX' KOJIMYECTBO
HACEKOMEIX: He MeHee 4
Komtexuus "Ipumepst
3aIATHBIX
MPUCTIOCOOTICHUH Y
HACEKOMBIX"

Konnexmus
"IIpucniocoOuTenbHBIC
M3MCHEHUS B
KOHEYHOCTSIX HACEKOMBIX"
Konnekus "Pa3sutue
HACEKOMBIX C HEIIOJIHBIM
npeBpatieHueM"
Komexuusa "Pa3zsutue
HACEKOMEIX C ITOJIHBIM
rpeBpaiieHueM"
Konnekius "Pa3sutue
IeHunos"

Komexmnus "Passutue
0a0ouku"

Kosmtekius "PakoBUHEI
MOJLUTIOCKOB"

Komekmus "CemelicTBa
0abouex"

Komekmus "CemelicTBa
PKYKOB"

Koymeknug "Cemena u
[LI106I"

Komneknusa "®opma
COXPAHHOCTH
MCKOIIAEMBIX PACTEHHUN U
SKUBOTHBIX"




HaGop
MaJICOHTOIOTMUYECKUX
HaXO0JIOK
"IIpoucxoxneHue
uesoBeka'

KOJIMYECTBO MOJIEIIEH: He
MeHee 14

3. [ XUMU
3.1. |/lemoncTparmonHnoe|CocTaB KOMIUICKTA! 1 . 1 .
o0opynoBaHUE CTOJIUK NOILEMHBIHN

Hasnauenue: coopka
y4eOHBIX YCTAaHOBOK,
[pa3Mep CTOJCIIHULIBI: HE
Menee 200 * 200 MM,
[JIABHBINA MMOJIBEM C
MOMOIIIbIO BUHTA:
ISEMIZE (S

[[ITaTus
IEMOHCTPALMOHHBII
XUMHYECKUM:
Hazunauenue:
IeMOHCTpaIus IpudopoB
1 YCTaHOBOK,

o11opa, CTEP>KHU, JIAMKH,
My(TBI, KOJIBIIA: HATMYHE,
BO3MO>XHOCTh
BaKperIeHUs JJIEMEHTOB
Ha pa3UYHON BBICOTE:
ISEMIZE 1S

Anmapart Juisi pOBeICHUS
XUMHYECKHUX PEAKIUM:
Hasnauenue:
TeMOHCTpaIus
XUMHYECKHUX PEaKIHii,
MOTJIOTUTEIIb MTapOB 1
ra3oB: HATUYHE,
MaTepHuas KOJIObI: CTEKJIO
HaGop asist snextponnsa
TIEMOHCTPAIlMOHHBIN:
Hasnauenue: usyuenue
3aKOHOB 3JIEKTPOJIN3a,
cOOpKa MoJIeTn
AKKyMYJIATOPA,

€MKOCTb: HaJIMYHE,
PIEKTPOABL: HATNYKE
KoMIiekT MepHbIX K010
Majioro oobema:
Hasznauenue:




IEMOHCTPAIOHHBIC
OTIBITHI,

00BveM koib: ot 100 M 1o
2000 mu,

KOJINYECTBO KOJIO: HE
MeHee 10 mr.,

MaTepual KoJIO: CTEKIIO
Ha6op ¢naxonos (250 -
300 mut 115t XpaHEeHUs
[PacTBOPOB PEAKTUBOB).
Hasnauenue: xpaneHue
[PacTBOPOB PEAKTUBOB,
KOJTMYECTBO (DIIAKOHOB: HE
MeHee 10 .,

MaTepuai (IIaKOHOB:
CTEKJIO

npoOKa: HaTnIne
[TpuGop 11t ONBITOB O
XUMHHU C AJIEKTPUUECKUM
TOKOM (J1a00paTOpHBIiL)
[Tpubop miis
WJUTIOCTpALMM 3aKOHA
COXPaHEHHS MACCHI
BELIECTB: COCY/I
Jlannonbra: HaKU4Ke,
npoOka: HaJln4ue,

THUII IpUOOpa:
IEMOHCTPALMOHHBII
JlenurenbHast BOPOHKA:
Hasnauenue: pasneneHue
IBYX >KUJIKOCTEH 10
MIOTHOCTH,

MaTepHuaa BOPOHKHU:
CTEKJIO

'YcTaHoBKa 111
MEPETOHKH BEIICCTB:
Haznauenue:
IEMOHCTpAIUS OYUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOAWILHUK IJIST
OXJTaKICHUS, AJTIOHXK,
npoOKa: Han4ue,

UTMHA YCTAaHOBKU: HE
MeHee 550 MM

[Tpubop st moTydeHus
ra3oB: HA3HAYEHUE:!
MOJTy4YeHUE Ta30B B MaJIBbIX
KOJIMYECTBAX,

COCTaB KOMIUJICKTA: HE




MeHee 6 TIPeIMETOB
banst koMOMHUpPOBaHHAs
nmabopartopnasi: bans
BOJISTHASI: HAJIMUKE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSIMU PA3HOTO
TaMeTpa: HaJlnvune,
[UINTKA 3JIEKTPUYECcKas:
HAJTNIHE

DapdopoBas cTymnka ¢
nectukoM: Ha3znaueHnwue:
U1 pa3MeNbueHUs
KPYIMHBIX (hpakuuit
BEIIIECTB U
[IPUTOTOBJICHHUS
[IOPOLIKOBBIX CMECEH

Kom1uiekT TepMoMeTpoB
(0-100C; 0-360C)

3.2.

KoMIuiekt
XUMHUYECKUX
[PEaKTHBOB

CocTaB KOMILIEKTA:
Ha6op "Kucnotsr"
(a3oTHas1, cepHas,

Ha6op "T'unpokcusr"
(ruapoxcup Oapus,
TUAPOKCHU Kaus,
THIPOKCHUT KaITBITHS,
TUAPOKCU HATPHS)
Ha6op "Oxcumbt
MeTaJuIoB" (aJIFOMUHUS
OKCH/I, Oapus OKCHI,
rkenesa (1) okenn,
KaJIbIUS] OKCHJI, MarHUs
okcua, meau (I1) oxcu,
[TMHKA OKCHI)

Ha6op "LLlenounsie u
[11eJI0YHO3EMETbHbBIE
MeTasutbl" (JTUTHH,
HATPHUH, KaJIbIUN)
Ha6op "MeTaysr"
(amOMMHUH, JKeTe30,
MarHuii, MeJib, IIMHK,
0JIOBO)

HaGop "lllenounsie n
[IeT0YHO3EMETbHbBIE
MeTaJlIbl" (JIUTUH,
HATPHUH, KaJIbIUN)
Ha6op "OraeonacHeie

(KpacHbIi1), OKCUA

coJisiHas, opTodochopHas)

BemecTBa" (cepa, hochop

1 mT.

1 mr.




tocdopa (V)

Ha6Gop "I"anmorensr" (o,
Opom)

Ha6op "["anorenuasr"
(aJIFOMUHUS XJIOPHI,
AMMOHMSI XJIOpH, Oapus
xmopu, sxesesa (1)
XJIOpU/I, KaTHs HOAH],
KaJTUsT XJIOPHU]T, KBNS
XJIOPU/I, INTUS XJTIOPUI,
maraus xiaopun, meau (11)
XJIOpUJI, HATPHUSI OpPOMHI,
HaTpus GTOpUl, HATPUS
XJIOPU/I, IIMHKA XJIOPHI)
Ha6op "Cynbdatsl,
cynb(publ, CynbpuTh"
(asromuHUsA cynbdar,
aMMOHUS Cylb(ar,
pkenesa (1) cynbdu,
enesa (1) cynbdar, 7-mu
BOHBIN, KaJIUA CYJIbQar,
kobanbta (I) cynsdar,
Maraus cynbdat, Mmeau
(1)) cynbdaT 6e3BOAHBII,
mvenu (1) cynsdar 5-tu
BOJIHBIN, HATPHSI CYIb(HI,
HATpUs CyIb(UT, HATPUSL
cynb(aT, HaTpHsI
ruapocynbdar, HUKes
cynbdart

Ha6op "Kap6onats!"
(aMMOHUs KapOOHaT,
kaus kapoonar, meau (11)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
ruapoKapOoHaT)

Ha6op "®ocdartsl.
Cunukatsl" (kanus
MOHOTHIpoopTOdochar,
HATPHS CWIMKAT 9-Tn
BOJIHBIN, HATPUS
optodocdar
TpeX3aMellleHHbIN, HATPHUs
muruipodocdar)

HabGop "Aueratsl.
Pongannapl. CoenMHEHUS
bKese3a’ (Kaus aneTar,
kanust peppo (1)
reKcalMaHul, Kajaus




deppo (I11) rexkcaumonun,
KaJIUsl pOJaHU, HaTpUs
aleTaT, CBUHIIA aleTar)
Ha6op "Coennnenus
Mapranua" (Kaaus
[epMaHraHaT, Mapratua
(IV) okcun, mapranma (I1)
cyibdar, Maprasua
XJIOpH]T)

Ha6op "Coennnenus
xpoma'" (aMMOHUS
TUXpoMaT, Kaaus
TIXpoMaT, KaJus XpoMar,
xpoma (I11) xnopun 6-tu
BOTHBII )

Ha6op "Hutpatst"
(aJIFOMUHUS HUTpAT,
AMMOHUS HUTPAT, KaJIus
HUTpAT, KaJbLUs HUTPAT,
menu (I1) auTpart, HaTpus
HUTpAT, cepedpa HUTpaT)
Ha6op "Nnaukatopsr"
(JTakMOM [, METHIIOBBII
OpaHKEBBIH,
dbeHondTanenH)

HaGop
"Kucnopoaconepxainue
OpraHUuYecKHe BelecTa"
(aLeToH, MIULEpPHUH,

IS TUIIOBBIN 2up, CIUpPT
H-OYTUIJIOBBIN, CIIUPT
M30aMHWJIOBBIM, CIIUPT
1300yTUIIOBBIN, CIUPT
ATHIIOBBIN, (PEHOII,
dbopmainH,
DTHJICHTIIKOJIb,
YKCYCHO-3TUJIOBBIN 3(Hp)
Ha6op "Yraesonopozast"
(OeH3uH, rekcaH, He(Th,
TOJTYOJI, ITUKJIOT€CKaH)
Ha6op "Kucnotsr
opranuueckue" (Kuciaora
AMHHOYKCYCHasl, KHCJIOTa
OeH30MMHas1, KUCIIOTa
MacJisiHasi, KHCIIoTa
MypaBbHHAsI, KHCIIOTA
OJICMHOBAsI, KMCIIOTa
MaJIEMUTHHOBASI, KHCIIOTA
CTeapHuHOBAsi, KUCIIOTa




YKCYCHasl, KUCIIOTa
[11aBeJIeBast)

Hab6op "Yrnesoasl.
AMUHBI" (AaHWJIMH, aHUITUH
CEPHOKHCIIBIH,
JI-rrok03a, MEeTUIIaMUH
FUAPOXIIOPH]L, caxaposa)

3.3.

Kommiiekt
KOJIJIEKIIUU U3
CIIMCKA

HaznaucHue:
IEMOHCTPAI[HOHHOE,
BUJ] YIIAKOBKU: KOPOOKa,
OITMCAHKE: HATNIHE
CocTaB KOMILJICKTA:
Komnexuus "Bomnoknaa"
Komexus "KaMmeHHbIi
YTOJIb U IPOAYKTHI €T0
nepepadboTku"
Komnexnusa "MeTtannbsl 1
CIuiaBbI"

Konnexuus "Munepainsl u
ropHbie Topoast" (49
BH/IOB)

Kommexmus
"MunepaibHbIe
ynoopeHus"

Komnekmus "Hedts u
MPOJTYKTHI €€
nepepadoTku”
Kommexmus
"[Inactmaccer"”
Komrexnus "Torminso"
Komnexknus "HyryH u
cTanp"

Komrexknus "Kayuyk"
Komnexknus "kana
TBEpJOCTH"

HaGops! mist
MOJICIMPOBAHUS CTPOCHHUS
OpTraHUYECKHUX BEIIECTB
(yueHnueckue) He MeHee 4
[IT.

1 .

1 mrr.

DOU3NKA

CocTaB KOMIIIEKTA:
[lITaTuB
TEMOHCTPAIMOHHBIN:
Hasnauenue: nposeneHue
TEMOHCTPAITHOHHBIX
OIIBITOB, OCHOBAaHHE,

CTEP>KECHb, JIAITKH, KOJIbIIA,

1 mT.

1 mT.




My(TBI: HATNYHE

CTOIHK IOABEMHBIN
Tun cronvka:
yueOHBIN/Tab0paTOPHBIH,
010pa, CTEP>KEHb
BUHTOBOM, BUHT
[pEryIupOBOYHBIN:
HaJIM4HUe,

byHKIIMA TogbEMa U
OMYCKaHUs CTOJIMKA:
HaJIM4HE

CTOYHUK ITOCTOSIHHOTO U
MePEMEHHOTO
HAIPSKEHUS
HasnaueHwue: 11t TUTaHHAS
[peryaupyeMbIM
MepEMEHHBIM 1
[MOCTOSIHHBIM TOKOM
PIEKTPUICCKUX CXEM,
gacToTa, I'1r: 50,
noTpeOsieMast MOITHOCTD,
BA: 10

MaHOMETDp JKHIAKOCTHOM
IEMOHCTPAMOHHBI:
Hasnauenwue: mist
M3MEPEHUS IaBJICHUS J10
300 MM BOISIHOIO CTOJIOA
BBIIIIC U HIDKE
aTMOC(EpPHOTO JTaBJICHUS,
ctexssinHas U-o0pa3Has
TpyOKa Ha MOJACTaBKe:
HAJININE

KamepToH Ha
[PE30HAHCHOM SIIIUKE:
Hasznauenwe: mist
TEMOHCTpAIUHU 3BYKOBBIX
KoJIeOaHUI U BOJIH,

1Ba KaMepPTOHA Ha
PE30HUPYIOMIMX SUUKAX:
HaJIM4ne,

PE3MHOBBIN MOJIOTOYEK:
HAJINJIHE

Hacoc BakyyMHBIH C
PIIEKTPOTIPUBOIOM:
Haznauenue: co3ganue
Pa3pSHKCHUS WK
M30BITOYHOIO IaBJICHUS B
3aMKHYTBHIX 00BbeMaXx,
OITBITHL: KUIICHHE




PKUIKOCTU TIPU
[OHWKEHHOM JJaBJICHUH,
BHEIIIHEE U BHYTPECHHEE
aBJICHUE U JP.

Tapenka BakyymHas:
Hasunauenue:
IEMOHCTpaLus ONBITOB B
3aMKHYTOM 00BbeMe ¢
[pa3pEKEHHBIM BO3IyXOM,
OCHOBAHUE C KPAaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pE3UHOBAs
[IPOKJIAJIKA,
DIICKTPUYECKUN 3BOHOK:
SENG LS

Benepko Apxumena:
HazHayenue:
IEMOHCTpALUs AEUCTBUS
PKUJIKOCTU Ha
[IOTPY’KEHHOE B HEE TEJI0
1 U3MEPECHHUE BEJINYMHBI
BBHITAJIKUBAIOIICH CHUJIBL,
BEJIEPKO, TEJIO
[THHAPUYECKON (HOpMBI,
[IPYKUHHBII THHAMOMETP:
HaJIU4Ke

OrauMBO BO3JyLIHOE:
Ha3snauenue:
IEMOHCTpaLus
BOCIIJIAMEHEHHUs FOproYen
CMECH IIpU ee ObICTPOM
CXKAaTHH,

TOJICTOCTEHHBIM LUIHHID,
[TOpPILICHb HA
METAJJINYECKOM LITOKE C
PYKOSITKOM, IIOJICTaBKa
JUIsI IAJTMHIpA: HATTMYHE

4.1.

O6opynoBanue st
TEMOHCTPAIMOHHBIX
OIIBITOB

[Tpubop ms
IEMOHCTpALUK J1aBICHUS
B kuKocTu: HazHaueHue:
IEMOHCTpALUs U3MEHEHUS
TaBJIeHUS C TITyOUHOM
MOTPY)KEHHS,

TaTYMK JaBJICHMUS,
KPOHIUTEWH JUIs
KPEIUICHUS HA CTCHKE
cocy/a: Halluuue

[Tpubop mis
IEMOHCTpaLUU




aTMOC(EPHOTO TaBJICHUS
(Marzmebypreckue
MOJTyIIAPUS):
Hazunauenue:
TIEMOHCTPAIHSI CHITBI
aTMOc(epHOTro JaBIeHMUS,
TBa Pa3bEMHBIX
METATUIECKIX
MOJTyIIAPHS C TTPOIHBIMHU
PYYKaMHU ¥ XOPOIIIO
pUILUTH()OBAHHBIMU
KpasiMy, HUTIIEIb C
KPaHOM: HaJIM4HeE,
cO37aBaeMO€ BHYTPH
1apoB
BaKyyMMETPHUYECKOE
maBnenne: He MeHee 0,05
MI]a,

MaKCHMaJbHOE
pa3pbIBalollee yCHIINE: He
menee 90 H

HaGop ten paBHOTO
oOvema: Haznauenue: ans
OTIpeIeIeHuUs 1
CpaBHEHHMSI TEIJIOEMKOCTH
U TUIOTHOCTH Pa3IInIHBIX
TBEP/bIX MaTEPHAJIOB,
[VUTHH]PBI U3 PA3THYHBIX
MaTepUasoB: HE MeHee 3
IIT.,

KPIOYKU 151
10/IBEIITUBAHUS
[WJIMHPOB: HATTHMYNE
HaGop Ten paBHOI Macch:
Haznauenwue: miis
OTIpeNIeICHUS 1
CpPaBHEHHIO TNIOTHOCTH
[PA3TUYHBIX MATEPHUAJIOB,
[WTHHIPBI U3 PA3ITUYHBIX
MaTepUajoB: HE MeHee 3
IIT.,

KPIOYKH JIJISI
MOJIBEIIUBAHUS
[IVJTHH]IPOB: HATHYNE
Cocyabl coO0IIA0NTNeCs:
Hasznauenmue:
MeMOHCTpaIus
0JIMHAKOBOTO YPOBHS
OJHOPOJIHOM KUJIKOCTH B




COOOTIAFOIINXCSI MEKIY
co0oii cocyax pa3HOi
(bopMbl,

CO00LIAOIINeECS
CTCKJISTHHBIC TPYOKH
pa3Hoil popMmbI: HE MeHee
3 miT.,

MOJICTABKA: HATMYUE
TpyOxa HptoToHa:
Hasnauenue:
TeMOHCTpaIus
OJIHOBPEMEHHOCTH
MaICHHS Pa3IUIHBIX TCI B
pa3peKEeHHOM BO3yXeE,

(b yHKIMS TOAKIIOYEHHS K
BaKyyMHOMY HacoCy:
HaJIU4ue,

JUIMHA TPYOKU: HE MEHEe
80 cMm.,

[PE3UHOBBIE MTPOOKH,
HUIIIEJb: HATU4ue,
KOJIMYECTBO TN B TPYOKeE:
HE MEHEe 3 IIIT.

[[Tap Ilackais:
Hasnauenue:
IEeMOHCTpaIus epeiavu
[IPOU3BOJUMOTO Ha
PKUJIKOCTD JaBJICHUS B
3aMKHYTOM COCYIIE,
TEeMOHCTpaIs Mo IbeMa
PKUIKOCTHU TIOJT ACHCTBHEM
aTMOC(EpHOTO JIaBJICHUS,
METAITUYECKUH IUTUHAD
C ompaBamu, MOPIIEHb CO
[ITOKOM, ITOJIBIM
METAUTAYECKUI ap ¢
OTBEPCTUSIMU: HAJIUYHE,
TUTHHA WIAH]IPA: He
MeHee 22 cM,

muaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ xoabIOM:
Haznauenue:
TeMOHCTpaIus
paciIMpeHus TBEp0ro
TeJa MPU HarpeBaHUH,
[ITaTUB, METAJUTHUECKOE
KOJIBIIO ¢ MY(TOH, TIap ¢
[IEIIOYKOM: HAaJIM4Ke,




TTMHA TIETTOYKHU: HE MEHEe
80 MM,

TraMeTp IIapa: He MEeHee
25 MM

[L{nmuHIpBI CBUHIIOBHIE CO
ctpyrom: Ha3znauenue:
TEMOHCTpAIUs B3aUMHOTO
MPUTSKEHUS MEXKIY
ATOMaMU TBEPIBIX TE,
KOJIMYECTBO OJMHAKOBBIX
[WJIMHIIPOB: HE MEHEE 2
IIT.,

MaTepHua [IJIAHIPOB:
CTaJb U CBUHEIL,

KPIOYKU JJIs1
MO/IBSITUBAHUS: HATUIHE,
CTpPYT, HalpaBJsIoLIas
TpyOKa: HaJIM4Ke
[Tpubop Jlenma:
Haznauenue: mia
MCCIIETOBaHUS
3aBUCUMOCTHU
HaIpaBIICHUS
WHYKIIMOHHOTO TOKA OT
XxapakTepa U3MEHEHUS
MarHMTHOTO TTOTOKA,
CTOMKa C KOPOMBICIIOM:
HaJu4ue,

KOJIMYECTBO
QITIOMUHHUEBBIX KOJIEII: HE
MeHee 2 IIT.,

Mpope3b B OJTHOM U3
KOJICIl: HATHIue

MarnuTt 1yrooOpa3HbIit
TEMOHCTPAIMOHHBIIA:
Haznauenue:
IEMOHCTpAIUs CBOICTB
MOCTOSTHHBIX MarHUTOB,
TUT MarHWTa!
HaMarHWYEHHBIN OpPYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYECHHE MOJIIOCOB
MarHuTa: HaJTM4ne
MarauT nojiocoBon
TEMOHCTPAIIMOHHBII
(mapa): Haznauenwue:
IEMOHCTpAaIKs CBOMCTB
MOCTOSTHHBIX MarHUTOB,




TUT MarHUTA!
HaMarHAYEHHBIH OPYyCOK
NpSIMOJIMHEHHOM (hOpMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TTOJTIOCOB
MarHuTa: HaJluuue
CTpesiki MarHUTHBIE Ha
mratuBax: HazHaueHue:
IeMOHCTpaIus
B3aMMO/ICVCTBHSI TIOJIFOCOB
MarHuTOB, OPUEHTALIUN
MarHuTa B MArHUTHOM
noie,

HaMarHAYEHHAasl CTPEJIKa:
HaJIU4ue,

KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
MO/ICTaBKAa: HAJTMUNE
Ha6op
IEMOHCTPALMOHHBII
"OnexrpocraTuka"
(amexTpockonsl (2 mr.),
cynTaH (2 mT.), majo4ka
CTEKJITHHAS, MTaJI0UKa
POOHUTOBAS, IITATUBBI
n30Mpyromue (2 1mir.)
Marmna snekTpodopHas
VTN BBICOKOBOJIBTHBIN
ncTouHUK: HazHaueHue:
1S TIOJTyYeHUS
PIEKTPUYECKOTO 3apsiaa
BBHICOKOTO TTOTCHITHAIA U
[OJIY4EHHS] ICKPOBOT'O
paspsina,

TCKH Ha CTOMKAaX:
HaJIU4ue,

KOJINYECTBO JIEUIEHCKUX
0aHOK: HE MEHee 2,
M0JICTABKA: HATTMYUE
KoMIuiekT mpoBo10B:
J{muna: He menee 500 mm
-4 m., 250 MM - 4 mT.,
100 Mm - 8 miT.,
Ha3HAYCHUE: JIsI
MOKTIOYCHUS
TEMOHCTPAI[MOHHBIX
npuOOpOB U
000pyI0BaHUS K




MCTOYHUKY TOKA, st
COOPKHU AIIEKTPUUECKUX
LieIieii, BKIIroYas
PJIEMEHTHI U3 PaOOTHI
"TlocTostHHBI
PIEKTPUYECKHI TOK"

4.2.

O6opynoBanue st
abopaTOPHBIX
paboT u
YUYEHUYECKUX
ombITOB (Ha 6a3ze
KOMILJIEKTOB J1JIs1
OI'D)

[[ITaTuB 1a0OpaTOPHBIN C
nep KaTeNsIMu

BECHI DJICKTPOHHBIE
MEH3YpKa, Mpeaen
n3mepenus 250 mu
nunamometp 1 H
nunHamometp S H
HAJIUHAP CTAJIbHOM, 25
cM3

[VUTHH]P aTFOMUHUEBBINA
25 cm3

[VUTHH]P aTIOMAHUEBBINA
34 cm3

ATUHAP MJIACTUKOBBIN 56
cM3 (U1 U3MEpPEHUs CUIIbI
Apxumesa)

npyxxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl 1o 100 r (6 mIT.)
rpy3 HAOOPHBII
YCTaHaBIMBAET Maccy C
marom 10 r

MepHasi JICHTa, JTMHEeWKa,
TPAHCIIOPTUP

OpPYCOK C KPIOYKOM H
HUTBIO

HATPaBIISONIAs ATMHOM
He meHee 500 mm.
J{0KHBI OBITH
00ecIeYeHbl pa3Hble
KOX(PQUITUEHTHI TPEHUS
Opycka 1o
HaIpaBJIAOLILEH
CEKYHIOMED
PIEKTPOHHBIN C JATYMKOM
HaIpaBJIAIOIIAst CO
IKAJION

OpYCOK JIepeBSHHBIN C
TyCKOBBIM MarHuTOM
HUTSHOW MasiITHUK C
CPY30M C ITYCKOBBIM
MarHuTOM H C
BO3MOYKHOCTBIO

8 mT.




W3MCHCHUS JJINHBI HUTH
pbIyar

0JIOK IMOJIBHKHBIN

0JIOK HEMOIBHYKHBIN
KaJIOPUMETP

TEPMOMETP

MCTOYHUK TTUTAHHS
MOCTOSTHHOTO TOKA
(BBITIPSIMUTEIb C
BBIXO/IHBIM HAIPSKEHHEM
36 - 42 B i
OGaTapeiHblii OJI0K ¢
BO3MOYKHOCTBO
PETYIUPOBKHU BBIXOIHOTO
HaIPSKEHUS

BOJIETMET]
nByxmpenenbHbiii (3 B, 6
B)

aMIIepMETp
nByxnpenenbHbiil (0,6 A,
3A)

pesuctop 4,7 Om
pesuctop 5,7 Om
nammouka (4,8 B, 0,5 A)
MEPEMEHHBII pe3UCTOp
(peoctat) 1o 10 Om
COeIMHUTENbHbBIE
poBoja, 20 mir.

KITIOY

Ha0Op MPOBOJIOYHBIX
pesuctopos plS
coOuparoriast TMH3a,
boxycHOE paccTosIHHE
100 mm

coOuparorias TMH3a,
¢doxycHoe pacctosiHue 50
MM

[paccenBaromIas JMH3A,
(boKyCHOE pacCTOSIHHE -
75 MM

DKpaH

ONTHYECKAsT CKAMBbSI
cinaig "Monaenn
npeamera'

OCBETHTEIH
TOJTYIIATHHJIP C
[UTAHIIETOM C KPYTOBBIM
TPAHCIIOPTHPOM

[Tpubop st u3ydeHust




ra30BbIX 3aKOHOB
Kanwusipel
JlnppaxkonHas pemeTka
600 mTpuxoB/MM
JlndpakumonHas pererka
300 mTpuxoB/MM

3epkaino

JlazepHas ykaska
[losspony B pamke

[llenu FOnTa

Karynika MOTOK

biiox 1uonos

bJI0K KOHJIEHCATOPOB
Komnac

Marsut

DIIEKTPOMAarHuT

ONWIKH KEIE3HBIE B
OaHke

TexHogorn4yeckas HaIIpaBJICHHOCTDH

1.

OO6pa3oBaTEILHBIN
KOHCTPYKTOP JJIs
MPAKTUKU OJIOYHOTO
[IPOrpaMMUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoGoToTexHUUIeCKUi
Ha0Op MpeaHa3HAuYCH IS
M3Y4EHUsI OCHOB
POOOTOTEXHUKH, ACTANICH,
Y3JI0B U MEXaHU3MOB,
HEOOXOIUMBIX I
CO3TaHMUS
POOOTOTEXHHUUECKUX
YCTPOMCTB.

HaGop mpexacrasmiser
c0001 KOMILJIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTETHHBIX
PIICMEHTOB U
PIEKTPOTEXHUIECKUX
KOMIIOHCHTOB.

HaGop no3Bossier
cobupats (1
MPOrpaMMHUPOBATH
coOupaeMble MOJICIIN), U3
DIIEMEHTOB, BXO/SIINX B
€ro CoCTaB, MOJIEIH
MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATU3HPOBAaHHBIM
VIIPaBJICHUEM, B TOM
YKClie Ha KOJIECHOM XOIY,

A TAK)KE€ KOHCTPYKIUH,

1 mr.

1 mr.




OCHOBaHHBIX Ha
MCTIONIb30BAHUU TIepeay
(B TOM YHCJIC YEPBIIHBIX
1 3y0O4aThIX), a TAKKe
[pPBIYATOB.

CBETOMOTHBIN
MaTPUYHBIN JUCIUIEH C
Oernoii MoJCBETKOM Ha
KOHTpOJLIIEpE
KonuyectBo nopros
BBO/[a/BBIBOIA Ha
KOHTPOJIJIEPE HE MEHEE O
KosnuecTBO KHOIIOK HE
MeHee 4

OO6111ee KOIMYECTBO
HIIEMEHTOB: HEe MeHee 520
[IT, B TOM YHCJIE:

1) nporpamMmmupyemslii
0JIOK yIpaBJIeHUS,
KOTOPBI MOKET paboTaTh
AQBTOHOMHO U B
IOTOKOBOM PEXKUME;

2) cepBOMOTOPHI

3) IaTYUK CHUJIBI

4) TaT4UK pacCTOSHUSA

5) IaT4uK 1BETa

6) aKKyMyJsiTOpHast
OaTapest

7) IInacTukoBbIC
CTPYKTYpPHBIC DJICMEHTHI,
BKJTIOYAst
nephopupoBaHHbIE
PIIEMEHTHI: OaNKH,
KYOWKH, OCH 1 BaJIbI,
COEIMHUTEIbHbBIE
PIIEMEHTHI K OCSIM,
[1IECTEPHHU,
npeaHa3HauYeHHbIC TS
CO3JaHMSI YEPBIYHBIX U
3y0udaThIX nepeaad,
COEIMHUTENbHBIE U
KPETIe)KHBIE DJIEMEHTBI;
7) IIporpammuoe
oOecreucHue,
MCTIOJIb3yeMOe ISt
MPOTPAMMHUPOBAHHS
coOHpaeMbIX
[POOOTOTEXHHUECKUX
MOJICJIEN U YCTPOMCTB,




TOCTYITHO JJIsI CKAUMBAaHUs
u3 cetu MHTEpHET

OO6pa3oBaTEILHBIN
HAOOp O MEXaHHUKE,
MEXaTPOHHUKE U
POOOTOTEXHHUKE

KoMIUIeKT 7151 M3y4eHust
OCHOB 3JICKTPOHUKU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
npeHa3HAYCH IS
MPOBEICHUS YIeOHBIX
3aHATHU 110 YJICKTPOHUKE
1 CXEMOTEXHHUKE C LIEbIO
M3y4eHHs Hauobosee
pacupoCTpaHEHHON
DJIEMEHTHOM 0as3kl,
[IPUMEHSAEMOM IS
MH)XCHEPHO-TEXHUYECKOTO|
TBOPYECTBA YUALIHXCS
pa3paboTKu y4eOHBIX
Mozeneit podoros. Habop
TOJI’KEH MO3BOJISITh
YYaIiMCcs Ha PaKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUH
MPOEKTUPOBAHUS
[POOOTOTEXHIHUECKUX
KOMIUIEKCOB Ha IpUMepe
yaeOHBIX MOJIEeH
POOOTOB, a TAKXKE U3YUUTh
OCHOBHBIC TEXHUYECCKHE
perieHus B 00J1acTi
KHOCPHETUYECKHUX U
BCTPAMBACMBIX CHCTEM.

B cocTtaB koMIiekTa
TOJIKEH BXOJIUTh HAabop
KOHCTPYKTHUBHBIX
PJIEMEHTOB JJIs1 COOPKHU
MaKeTa
MaHUIYISIHOHHOTO
po0O0Ta, KOMIUIEKT
METaTTNYECKIX
KOHCTPYKTUBHBIX
PJIEMEHTOB JJIsI COOPKHU
MakeTa MOOUIBHOTO
poboTa u T.II.

B cocraB KomIUIeKTa
BXOJIUT HaOOP
DIICKTPOHHBIX
KOMIIOHEHTOB JIJI51

M3YUCHHUS OCHOB

1 mT.

1 mr.




DJICKTPOHHUKH H
CXEMOTEXHHKH, a TAKKE
KOMIUICKT IPUBOJIOB U
TaTYUKOB PA3IMUYHOTO
THUIA JUT Pa3pabOTKH
POOOTOTEXHUYECKUX
KOMILIICKCOB.

B cocTtaB koMIuiekTa
TOJI’KHO BXOJIUTH: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
1T, CEPBOIIPHUBO,T
0OJIBIIION - HE MEeHEe 4 1T,
CEpPBONPHUBOJI MAJIBIN - HE
McHee 2 IIT,
WH(}paKpaCHBIN JATUYHK -
HE MEHEe 3 IIT,
YJIBTPa3BYKOBOW JTATUHK -
He MeHee 3 1T, TaTYUK
TEMIIEpPaTyphl - HE MEHee

1 mT, TaTYnK
OCBEILIEHHOCTH - HE MEHEee
1 T, HAGOP PITEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucropsl,
KOH/ICHCATOPBI,
CBETOJIMO/IBI PA3IMIHOTO
HOMMHAJIA), KOMIUIEKT
MPOBOJIOB IS
OecraeyHoro
MPOTOTUITUPOBAHUS,
rata GecrmaeyHoro
MPOTOTUITUPOBAHUS,
AKKYMYJIIATOD U 3apsaHOe
YCTPOMCTBO.

B cocraB KOMILIEKTa
TOJIKEH BXOJIUTH
[IPOrpaMMHUPYyEMBIN
KOHTPOJLIED,
[IPOrpaMMUPYEMBIH B
cpene Arduino IDE nnmu
AHAJIOTMYHBIX CBOOOIHO
PacIpOCTpaHsAEMBbIX
cpenax pa3paboTKH.

[ I[porpammupyembli
KOHTPOJIJIEP JOJIKEH
001a1aTh MOPTaMHU 151
MOJIKJIFOUEHUS LIUPPOBBIX
1 aHAJIOTOBBIX YCTPOMCTB,
uHTepdeiicamu TTL,




USART, I2C, SPI,
Ethernet, Bluetooth wunu
WiFi.

B cocTtaB komIIeKTa
ITOJI’KEH BXOJHUTH MOJTYJIb
TEXHUYECKOTO 3pEHUs,
[peICTaBISIONINI cOO0H
BBEIYUCIUTEILHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOITPOIIECCOPOM
(k0-BO A11ep - He MeHee 4
[IT, YaCTOTA SJIpa HE
MeHee 1.2 [T, o0bem
O3V - He MeHee 512 MO,
00BEM BCTPOCHHOM
naMsaTH - He MmeHee 8 10),
WHTEIPUPOBAHHOMN
KamMepoi (MaKCUMaIbHOE
[paspenieHue
BHJICOIIOTOKA,
nepeaaBaeMoro o
unrepdericy USB - ne
MeHee 2592 X 1944 en.) u
OIITHYECKON CHCTEMOM.
Moyib TEXHUYECKOTO
3peHHUs JT0OJDKEH 00J1a1aTh
COBMECTHUMOCTBIO C
Pa3IMYHBIMHU
MPOrPaMMHUPYEMBIMU
KOHTPOJIJIEPAMH C
MOMOIIIBIO0 UHTEP(EHCOB -
TTL, UART, I12C, SPI,
Ethernet. Moayib
TEXHUYCCKOTO 3PCHHUS
TOJDKEH UMETh
BCTPOEHHOE MPOTrPAMMHOE
oOecIieueHre Ha OCHOBE
OTIEPAIMOHHOMN CHCTEMBI
Linux, mo3Bosnsromnee
OCYIIECTBIISITH HACTPOUKY
CHCTEMBI MAIITUHHOTO
00yueHus: mapaMeTpoB
HEUPOHHBIX CETEN IS
0OHapyX)eHHs] 00HEKTOB,
OTIpeICIICHUS UX
MnapaMeTpoB U
maapHEHIICH
UACHTU(DUKAIIH.




KomruiekT noymken
o0ecrieunuBaTh
BO3MOXXHOCTh N3YYEHUS
OCHOB pa3paboTKu
MPOTPAMMHBIX H
ArnmapaTHBIX KOMIUIEKCOB
WH)KEHEPHBIX CHCTEM,
peleHuii B cepe
"UuTepHer Bemen", a
TaK)KE pELICHUN B
006sacT pOOOTOTEXHUKH,
HCKYCCTBEHHOTO
WHTEJUIEKTA ¥ MAIIMHHOTO
00yueHusl.

KommberorepHoe 06opynoBanue

1

HoyTtOyk

DopM-(hakTop: HOYTOYK;
KecTkas, HeOTKIIOUaeMas
KJIaBHATYpa: HAIHMYHNE;
Pycckas packnanka
KJIABHATYPHI: HAJTHYHE;
/InaroHane 3kpaHa: HE
MeHee 15,6 110MMOB;
Paspemienne skpana: He
MerHee 1920 x 1080
MMUKCEIICH;

KomnuuecTBo sep
mpoiieccopa: He MeHee 4;
KonnuecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yacToTa
mpoiieccopa: He MeHee |
[T,

MaxkcuManbHas TaKTOBast
4acTOTa MpoIeccopa: He
Mmenee 2,5 I'T;
K>m-nmamsars npoueccopa:
He MeHee 6 MOaiiT;
O0beM yCTaHOBICHHOMN
ONEpPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O0BeM Mo IePKIBAEMOM
OTIepaTUBHON MaMSTH (1]
BO3MOXXHOCTH
pacIIMpeHusi): He MeHee
24 I'0aiiT;

O0beM HakomuTens SSD:
He meHee 240 "0aiiT;

3 mT.

Bpemst aBTOHOMHOMI

2 IIT.




paboTs! OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOYKa C
YCTaHOBJICHHBIM
AKKyMYJISITOpOM: He Oolee
1,8 xT;

Buewnuii uarepdeiic
USB cTtannapTa He HUXKE
3.0: He MeHee Tpex
CBOOOIHEIX;

Buewnuii uarepdeiic
LAN (ucmonb3oBanue
MEPEXO0THUKOB HE
MPEyCMOTPEHO):
HAINYHC;

Hanuune monynen u
nHTEphErCcoB
(McTob30BaHKE
MePEXOIHUKOB HE
npenxycMoTpero): VGA,
HDMI;

becripoBoHas CBA3b
Wi-Fi: nanmuaue ¢
MOAJEPKKOW CTaHAApTa
IEEE 802.11n wun
COBpEMEHHEE;
\Web-kamepa: namuuue;
MaHunyiasTop "Mblb':
ISENIIE (N
[IpenycraHoBieHHas
OTIepaIlMOHHAsI CUCTEMA C
rpaguueckum
M0JIb30BATEIHCKIM
uHTEpdeiicom,
oOecreunBaromias paboty
PacTpOCTPaHEHHBIX
00pa3oBaTeNbHBIX U
00111eCUCTEMHBIX
MPUIIOKEHUI: HATNYHE.

MOV (mpuHTep,
CKaHep, KOIUp)

Tun yctpoiictBa: MOY
(ynkMM nevatw,
KOITUPOBAHUS,
CKaHUPOBAHUA);

dopmat Oymaru: He
Mmenee A4,

[[BeTHOCTD: YepHO-OeIbIi;
'TexHOoJIorHs nevaTu:
azepHast

MakcuManabHOe

1 mr.

1 mr.




[pa3peleHue rnevyaT: He
Meree 1200 X 1200 Touek;
Wurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

NPO®UIbHbIN KOMILJIEKT OBOPYJTOBAHUS

HaumenoBanue
o0opynoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapaKTePUCTUKU

KonnuecTtBO enunHumIl
JUTS TPO(UIIBHOTO
KOMIUIEKTa
(oO1re00pa3oBaTeNbHBIE]
OpraHu3aIuy, He

KonnuectBo enunauIl
111 TPOHIEHOTO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
00111600pa30BaTEIIHHBIC

SIBIISTIOIIAECS OpTraHu3alum), eJl. U3M.
MaJIOKOMITJIEKTHBIM ),
e/1. U3M.

BA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-HayYHasi HAIIPaBJIECHHOCTb
1. [Hudposas OOecmeunBaeT BBIIIOJIHEHUE |3 MIT. 2 1IT.

maboparopust 1o mabopaTopHbBIX paboT Ha

OGuosorun YPOKax 1o OHOJIOTUH B

(yaeHnvecKas) OCHOBHOM IITKOJIE H

[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeATeTbHOCTH YIaIIuXCs.
Komirexkranus:
becripoBogHON MYJIBTUIATYUK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMM:
JlaTunk BIaXXHOCTH C
TMara3oHOM U3MEPECHUS
0...100%

JlaTYrK OCBEIICHHOCTH C
TMara3oHOM U3MEPEHHUS HE
yxe uem ot 0 1o 180000 nk
JlaTunk pH ¢ nuamnazoHom
M3MEpeHUs He yxe ueM oT ()
o 14 pH

JlaTurK TeMIIepaTyphl ¢
TMara3oHOM U3MEPEHHUS HE
yke uem oT -20 10 +140 C
JlaTumk
PIICKTPOIPOBOJIMMOCTH C
uana3oHaMu U3MEPEHUs HE

yke yeM oT 0 10 200 MkCw;




oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

JlaTuMK TEMIIEpATYypHI
OKpYKaroIlen Cpeibl ¢
TMara3oHOM U3MEPEHHS HE
yke ueM ot -20 1o +40
AKceccyaphl:

Kabens USB
COCTMHUTEIIbHBIN

3apsiIHOE YCTPOIMCTBO C
kaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOACTBO 110
PKCIUTYaTaluu UG POBOA
nmabopaTopuu

[{ndposas BuACOKamMepa ¢
METANTHYECKUM IIITATHBOM,
pa3pemienue ve menee 0,3
Mvke

[IporpammHoe obOecrieueHne
MeTtoauueckue
pekomeH1anuu He Menee 30
pabot

YakoBka

Hanuune pycCKOA3bIYHOTO
caiiTa MoAJIepP>KKH, HATHUne
BHJICOPOJIUKOB.

[udposas
maGopaTopus o
XUMHU

(yueHndeckas)

OOecrne4ynBaeT BLIIOJIHEHUE
abopaTOPHBIX pabOT MO
XUMUU HA YPOKax B OCHOBHOU
[IKOJIE U
[MPOEKTHO-UCCIIEIOBATEIBCKOM
NMEeATeTbHOCTH YJIaIIuXCs.
Komiuiekramms:
becripoBogHON MYJIBTHAATYUK
10 XUMHU C 4-Ms
BCTPOCHHBIMH JIATYUKAMM:
JlaTunk pH ¢ nuamnazoHom
M3MEpeHUs He yxe ueM oT ()
o 14 pH

JlaTarKk BBICOKOM
TeMIiepaTypbl (TEpMOIIapHbIi)
C IMAara3oHOM M3MEpPEHUs He
yxe uem ot -100 mo +900 C
JlaTunk
PIEKTPOIPOBOAUMOCTH C
uana3oHaMHu U3MEPEHUS He

yxe uem ot 0 10 200 MxCwm;




oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTuMK TEMIIEpATYypPHI
[IATUHOBBIN C UAMAa30HOM
M3MepeHus He yxke ueM oT -30
o +120 C

OTnenbHbIE JaTYNKU:
JlaTuuk ONTUYECKOM
[JIOTHOCTH 525 HM
AKCecCyaphbl:

Ka6ems USB
COEIMHUTENbHBIN

3apsiTHOE YCTPOMCTBO C
KkaOesem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO MO
PKCILTyaTaluy HU(ppPOBOH
nmabopaTtopuun

HaGop nabopatopHoii
OCHACTKHU

[IporpammHoe obecrieueHue
MeToauuecKkue
pexomeHaauuu He meHee 40
pabot

Hanuune pycCKOA3bIYHOTO
caiiTa MoAePKKH

Hanure BUAEOPOIUKOB.

[udposas
maGopaTopus o

buzuke
(yueHndeckasi)

OObecreuynBaeT BHIOJIHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (HU3UKH.
KoMIuiekranus:
becnpoBoHOM MYTBTHAATIYUK
Mo Gu3mKe ¢ 6-10
BCTPOCHHBIMH JATYNKAMH:
[{ndpoBoit gaTunk
TEMITEPATYPHI C TUATIA30HOM
M3MEpeHus He yxe yeM ot -20
o 120 C

[{ndpoBoit gaTank
A0COJIFOTHOT'O JIABJICHUS C
TMana3oHOM U3MEpEeHHs He
yxe ueM oT 0 10 500 kIla
JlaTuuK MarHUTHOTO TIOJIS C
TMara30HOM U3MEPCHHUSI He
yke yeM oT -80 o 80 mTn
JlaTuMK HAnpsKEHUS C
Muana3oHaMH U3MEpPEHUs He

y>ke 9em oT -2 1o +2 B; ot -5




mo +5 B; ot -10 10 +10 B; ot
-15 o +15 B

/aT4uK TOKa HE YXKE YEM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
MOKa3aTeIsIMU HE MEHEee YeM:
+/-29;+/-49;+/-8¢
OTnenbHBIE YCTPONCTBA:
USB ocummtorpad He MeHEe
2 xaHana, +/- 100 B
AKceccyaphl:

Kabens USB
COCTMHUTEIIbHBIN

3apsiIHOE YCTPOIMCTBO C
Kkabenem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTOp Aist
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pyKoBOICTBO 110
PKCIUTYaTaluu UG POBOMA
nmabopaTopuu

[IporpamMMHOe obecrieueHne
MeTtoauueckue
pexomenaanuu (40 pador)
Hanuune pycCKOA3bIYHOTO
caiiTa MoJJICPKKHU

Hanure BUAEOPOIUKOB.

KommprorepHoe 000pynoBaHue

4.

HoyTOyx

DopMm-pakTop: HOYTOYK;
KecTkas, HeoTKIIFouaeMas
KJIaBUaTypa: HAJIN4ueE;
Pycckas packnanka
KJIaBUATYyphl: HAJIMYUE;
/Inaronanp 3KpaHa: HE MEHEe
15,6 nroiMoB;

Pazperenne xpana: He
MmeHee 1920 X 1080 nukcenei;
KosmmuecTBo siaep
[poiieccopa: He MeHee 4;
KonnyecTBO NOTOKOB: HE
McHee 8;

bazoBas TakTOBas yacToTa
rpoueccopa: He menee 1 [T
MakcumanbHasi TAKTOBas
4acTOTa MpoIeccopa: He
MmeHee 2,5 IT;

Ksmi-mamsats npoueccopa: He

3 mIT.

2 IIIT.




MeHnee 6 Moaiit;

OO0BeM ycTaHOBIEHHOM
ONEpPaTUBHON MaMATH: HE
MeHee 8 ['0aiiT;

O0BeM oI PIKUBACMOM
OTIepaTUBHON MaMATH (715
BO3MO>KHOCTH PacIIMpPEHUs):
He McHee 24 ['0aliT;

O0wem Hakonurenst SSD: He
Mmenee 240 ['6aiiT;

Bpemst aBTOHOMHOM paboThI
oT OaTapeu: HE MeHee 6
JaCOB;

Bec HOyTOYyKa €
YCTaHOBJIEHHBIM

AKKyMyJsaTopoMm: He Oornee 1,8

KT;

Buemnuit uarepdeiic USB
cTtaHmapta He Hxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnnii uarepdeiic LAN
(ucmosib30BaHUE
[epPEeXOTHUKOB HE
[IPEyCMOTPEHO): HAJINYKE;
Hanuuue monynei u
uHTEpQEeiicoB
(McTIoJIb30BaHUE
MEPEXOIHUKOB HE
npenycMorpeno): VGA,
HDMI,

becripoBoanas cBsizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crangapta IEEE 802.11n v
COBpEMEHHEE;
\Web-kamepa: Hamnuue;
MaHunyasTop "Mplib":
HaTH4Yne;
[IpenycraHoBIEHHAs
OIepallMOHHAs CHUCTEMa C
rpaduueckum
[10JIb30BATEIBCKUM
nHTEpdeiicom,
oOecnieunBaroas padoTy
pacTpocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHUI

HaJIIHe.

MOV (npunrep,

Tun ycrpoiictBa: MOY

1 1.

1 .




CKaHep, KOIup)

(pyHKUMU eyaTH,
KOIIMPOBAHU,
CKaHHUPOBAHMUA);

@dopmat Oymaru: He MEHee
Ad;

[[BeTHOCTB: YepHO-0OeIbIii;
TexHomorus nevaru:
nazepHas

MaxkcumanbHOE pa3pelieHne
nevyatu: He MmeHee 1200 X
1200 Touek;

Hurepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPYJIOBAHUE

ECTGCTBGHHO-Hay‘-IHaSI HaIpaBJICHHOCTb

1.

[udposas
maGopaTopus o

OuoJIOruun
(yueHudeckas)

OOecreynBaeT BBIIIOJIHCHHE
1abopaTOPHBIX pabOT HA
YpOKax 1o OMOJIOTHUU B
OCHOBHOM HIKOJIE U
[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeSITETbHOCTH yJaIluXCsl.
KomMrmiekranusi:
becrpoBOAHON MYJIBTHAATYUK
1o Omosioruw ¢ 6-1o
BCTPOCHHBIMU JIATYUKAMMU:
JlaTyuK BIaKHOCTH C
Mara3oHOM U3MEPEHUS
0...100%

J[aT4rK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHHUS HE
yxe yeM ot 0 7o 180000 nx
JlaTunk pH ¢ nuamazoHom
3MepeHus He yxe ueM oT 0
o 14 pH

JlaTurK TEMIEepaTypsl ¢
TMana3oHOM U3MEPEHHS HE
yke uem oT -20 10 +140 C
JlaTamk
PIEKTPOIPOBOJAUMOCTH C
rana3oHaMy U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
oT 0 mo 2000 MmxCwm; ot 0 10
20000 MkCwm

JlaTuuK TEMIIEpaTyphI
OKpY>KarolleH Cpeibl ¢
TMana3oHOM U3MEPEHHUS HE
yxe ueM oT -20 1o +40

AKceccyapbl:

1 .

1 mrr.




Kabens USB
COEMHUTENbHBIN

3apsiTHOE YCTPOMCTBO C
kaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOICTBO 11O
PKCIITyaTaluu MUQPOBOi
nmabopaTtopuu

[{udposas Bumeokamepa ¢
METAJUTHICCKUM IIITATHBOM,
paspemenue He meHee 0,3
Mrukc

[IporpammHOe obecrieueHue
MeToanuecKkue
pexomeHaanuu He meHee 30
pabot

YakoBka

Hanuure pyccKosi3pIMHOTO
caiiTa MOJJEPKKU, HATUIHE
BIJICOPOJIMKOB.

[ndposas
mabopaTopust 1o

XHUMUH
(yueHHueckas)

O0ecrmeunBaeT BHITIOJIHCHHE
nmabopaTopHBIX padoT MO
XUMHUU Ha YPOKax B OCHOBHOU
[ITKOJIC U
[MPOEKTHO-UCCIIEI0BATEIBCKOM]
e TENBHOCTH YUaIIHXCS.
KoMIuiekranus:
becnpoBoHOM MYTBTHAATIYUK
[0 XUMUHU C 4-Ms
BCTPOCHHBIMH JAaTYUKAMH:
JlaTunk pH ¢ nuamazoHom
n3MepeHus He yxe 4yem oT 0
o 14 pH

J/aTunk BBICOKOM
TeMIepaTypbl (TEPMOIIAPHBIIA )
C AMana3oHOM MU3MEpPEHUs He
yxe ueM ot -100 7o +900 C
JlaTunk
PIICKTPOIPOBOMMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe uem ot 0 10 200 MkCwm;
oT 0 1o 2000 MmxCwm; ot 0 110
20000 MkCm

JlaTuMK TEMIIEpATypHI
[JIATHHOBBIN C TUANIA30HOM
M3MepeHus He yxke ueM oT -30
o +120 C

OTHenbHBIE TATYNKH:

1 mrr.




JlaTunk onTHYeCcKOn
[JIOTHOCTHU 525 HM
AKceccyaphl:

Kab6ens USB
COCIMHUTEIIBbHBIN

3apsiTHOE YCTPOUCTBO C
Kkaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOACTBO 110
PKCTUTYaTaIuu UG POBOMA
nmabopaTopuu

Ha6op mabopaTopHoit
OCHAaCTKHU

[IporpammHoe oOecrieueHue
Mertoauueckue
pekomeH1anuu He MeHnee 40
paboT

Hanuure pyccKosi3pIMHOTO
caiiTa OAIEPKKU

Hanuure BUACOpOIUKOB.

[ndposas
mabopaTopust 1o

buznke
(yueHHueckas)

O0ecrmeunBaeT BHITIOJIHCHHE
PKCIEPUMEHTOB 10 TEMaM
Kypca pu3uKu.
Komrnekranus:
becnipoBOHOM MYITBTHAATINK
o (uzuke ¢ 6-10
BCTPOCHHBIMH JIATYUKAMH:
[{udpoBoii gaTuuk
TeMIIepaTyphl C TUANa30HOM
M3MepeHus He yxe ueM oT -20
o 120 C

[{udpoBoii gaTunk
a0COJIFOTHOT'O JaBJIEHUS C
TMara3oHOM U3MEPEHHUS He
yxe uem ot 0 1o 500 kIla
/[aTYMK MarHUTHOTO MOJIS C
TMana3oHOM U3MEpEeHHs He
yxe ueM oT -80 1o 80 mTn
JlaTunK HANIPSKEHUS C
uana3oHaMHu U3MEPEHUs He
yke ueM oT -2 10 +2 B; oT -5
mo +5 B; ot -10 10 +10 B; ot
-15 1o +15 B

/laTyuK TOKa HE YKE 4EM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEee YeM:

+-2q9;,+/-409;+-89¢

1 mrr.




OTnenpHbIE YyCTPOUCTBA:
USB ocuumnnorpad He MeHee
2 xaHaia, +/- 100 B
AKcecCyaphl:

Ka6ems USB
COETMHUTEIIbHBIH

3apsiTHOE YCTPOMCTBO C
KkaOesem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop s
[TPOBEIECHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOICTBO 11O
PKCILTyaTaluy HUGPOBOH
nmabopaTtopuun
[IporpammHOe obecrieueHue
MeToanuecKue
pexomenaanuu (40 padbor)
Hanuure pyccKosi3pIMHOTO
caiiTa OAIEPKKU

Hanuure BUACOPOIUKOB.

. [Hudposas
mabopaTopust 1o
buznomoTNH
(mpounbHBIHA
YPOBEHD)

ObecnieunBaeT NpoBeACHNE
rccle0BaHus 10

(b YHKIITNOHUPOBAHUIO
YEJI0BEUECKOr0 OPraHu3Ma.
KoMIuiekranus:
becnipoBOHOM MYyIBTUAATIUK
Mo Gu3noI0ruu ¢ 5-10
BCTPOCHHBIMH JIATYUKAMMU:
JlaTuuK apTepHaIbHOTO
nasnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ AMana3oHoOM
n3MepeHus He yxxe yem ot 30
o 200 ya/muH

JlaTyuk TemriepaTypsl Tea ¢
TMana3oHOM U3MEpEeHHs He
yxke geM oT +25 10 +40 C
JlaTunK 4acTOTHI JbIXaHUS C
TMara3oHOM U3MEPEHHUS HE
yxe uem ot 0 10 100
[[UKJIOB/MHH

JlaTuuk yCcKOpeHusi ¢
mokaszatensimu +/- 2 g; +/- 4 g;
+/-8 ¢

OTnenpHbIE YyCTPOUCTBA:
[atunk OKI' ¢ quanazonom
M3MEPEHUS HE YXKE YEM OT
-300 mo +300 MB)

JlaTunk pH ¢ nuamazonom

1 mrr.




3MepeHus He yxke yeM oT 0
o 14 pH

JlaTuuk cunomep ¢
Tuana3oHOM U3MEpEHUs He
yxe ueM oT -40 no 40 H
JlaTunK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHHS HE
yxke yeM ot 0 7o 180000 nx
AKceccyaphl:

Kabens USB
COCIMHUTENbHBIN

3apsiAHOE YCTPOIMCTBO C
kaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTOp Aust
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pykoBOICTBO 110
PKCIUTYaTaluu UG POBOMA
nabopaTopun
[IporpammHoe obOecrieueHne
MeTtoauueckue
pekomMeH1anuu He Mexnee 20
pabot

Hanuuue pycckos3pI9HOTO
caiTa OAIEPKKU

Hanuuue BUI€OpOIHKOB.

[ndposas
mabopaTopust 1o

ODKOJIOTHH

ObecnieunBaeT NpoBEACHNE
y4eOHOT0 SKOJIOTUYECKOTO
MOHUTOPHHIA
MHCTPYMEHTAIBHBIMU
Metonamu. Habop
MIPUMEHSETCS MTPU U3YYCHUN
HKOJIOTUH, OMOJIOT MU, XUMHH,
reorpaduu u
[IPUPOJOBEICHHS, a TAKXKE
U1 MHAWBUTYaJIbHBIX
VICCIIEIOBAHUS U IPOEKTHOM
NesITeTLHOCTH MIKOJIBHUKOB.
KoMIuiekranus:
becripoBOIHON MYTBTUIATYUK
10 HKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOCHHBIMU JaTYNKaAMHU:
JlaT4MK HUTPAT-HOHOB
JlaTYMK XJIOpUA-UOHOB
JlaTunk pH ¢ nuamazoHom
3MepeHus He yxke yeM oT 0

o 14 pH

1 mrr.




JlaTyuK BIaKHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

JaT4yrK OCBEIIEHHOCTH C
TMara3oHOM U3MEPEHHUS HE
yke yeM ot 0 7o 180000 nx
JlaTuuk Temmepartypsl ¢
Mara3oHOM U3MEPEHHUS HE
yoke gem oT -20 mo +140 C
JlaTunk
PIICKTPOIPOBOINMOCTH C
nuana3oHaMHu U3MEPEHUs He
yxe uem oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 mxCm

JlaTuMK TEMIIEpATypBI
OKpY>KaloIleu Cpeibl ¢
TMara3oHOM U3MEPEHHUS HE
yke gem oT -20 10 +50 C
OTnenbHbIC TaTYUKH:
JlaTumk 3ByKa ¢ PyHKIIMEH
MHTETrPUPOBAHUS C
ana3oHOM U3MEPEHHUS
4acTOT HEe MeHee YeM oT 50
I'm no 8 xI'm;

JlaTurK BIaXKHOCTH TTOYBHI C
Tana3oHOM U3MEPEHHUS HE
yxke yem oT 0 10 50%
JlaTuuk KHcIopoaa ¢
muana3oHoM u3mepenus ot ()
mo 100%

JlaTunk onTUYeCcKOM
[UIOTHOCTH 525 HM

JlaTank onTHYeCcKOM
IOTHOCTH 470 HM

JlaTuuk TypOUIUMET C
TMara3oHOM U3MEPEHHUS He
yxe uem oT 0 10 200 NTU
/laTuuk okucHu yriepozaa ¢
TMara3oHOM U3MEPEHHS HE
yxke yeM ot 0 7o 1000 ppm
AKceccyaphl:

Kab6ens USB
COEIMHUTENbHBIN (2 1IT.)
3apsiIHOE YCTPOMCTBO C
kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CtepxeHb JJ1s 3aKperIeHus!




TaTYMKOB B IITATHBE
KpaTkoe pyKoBOICTBO 110
PKCIUTYaTaluu UG POBOI
mabopatopuu
[IporpamMMHOe oOecrnieueHne
MeTtonnueckue
pekomMeH1anuu He MeHnee 20
paboT

YakoBka

Hannuue pycckos3pI9HOTO
caiiTa NOJJIEPKKHU, HATUIHE
BHJIEOPOJINKOB.

Mukpockor
udpoBoit

Tun MuUKpockora:
OMOJIOrHYeCKUi

Hacanka mukpockona:
MOHOKYJISIpHAS

Ha3nauenue: nabopaTopHbIit
MeToq HcCIIeOBaHUS .
CBETIIOE II0JIE

Matepuai ONTHKH:
OIITHYECKOE CTEKIIO
YBenmMueHne MUKPOCKOIIA,
Kpat: 64 - 1280

Oxymsiper: WF16X
O0bwexTuBsl: 4X, 10X, 40Xs
(moanpYKUHEHHBII)
PeBonbBepHas royioBka: Ha 3
00BEKTHBA

THII MOACBETKH: 3€PKAJIO WU
CBETOOVO]T

PacrnonoxeHue IMoJICBETKU:
BEPXHSISI Y HUKHSIS
Marepuan kopryca: MeTajl
[IpenmeTHBIN cTOMUK, MM: 90
Mcrounuk nutanus: 220 B/50
11

Uucio meramukcenci: 1

1 mT.

1 .

Ha6op OI'D o
XUMUH

B HaOop BXOASAT BECHI
11abopaTOPHBIC AITEKTPOHHBIE
200 r, cnupToBKa
nmabopaTopHasi, BOpOHKa
KOHMYECKas, MagovKa
CTEKJITHHAs, mpooupka [1X-14
(10 mwTyK), cTaKaH BBICOKUM C
HocukoM BH-50 ¢ meTkoit (2
IITYKH), IUITUHAP
M3MEpUTENbHBIN 2-50-2

(CTEKJISIHHBIH, C IpUTEPTON

1 mrT.

1 mT.




KPBIIIKOH ), ITATUB TSI
mpoOupok Ha 10 THe3., 3aKUM
[IPOOUPOYHBIH,
[narenb-noxeuka (3 mrykn),
Ha0Op (IaKOHOB AJIst
XpaHEHUsl PaCTBOPOB U
peakTuBOB (00BeM (hrrakoHa
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM ¢uiakona 30 mi -
10 KOMIUIEKTOB MO 6 IMTYK),
[IMTHH]IP H3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mrykn),
ctakad BeIcOkmi 500 Mt (3
[ITYKH), HAOOp eprieit s
MBITbSI TOCY/IbI (€I ISt
MBITBS] IPOOUPOK - 3 MITYKH,
epII JJIs1 MBIThSI KOJIO - 3
[TYKH), Xanat Oenbrit x/0 (2
LITYKH), IEPYATKH PE3UHOBBIE
XUMHYECKUE CTOUKHE (2
[ITYKH), OYKH 3aLIUTHBIE,
¢uibTpel 6ymaxasie (100
ITYK), TOprOYee I
criupToBoK (0,33 ).

B coctaB HaOop BXOIAT
[PEAKTHBBI: AJTFOMUHUM,
hKeJle30, COJISTHAas KUCIIOTa,
METHIIOpaHXK, penondranen,
aMMUaK, IEPOKCU]] BOJOPO/A,
HUTpAT cepedpa u Apyrue; B
001IEN CIIOKHOCTH - 44
[Pa3TUYHBIX BEIICCTB,
MCTIOJIb3YEMBIX JIJIsI
COCTaBJICHUS] KOMILJICKTOB
[PEaKTUBOB MPU IPOBEIACHUH
HK3aMEHAIIHOHHBIX
HKCIIEPUMEHTOB 0 KYpCY
[IKOJIbHOW XUMHH.

VaeOHas
maGopaTtopus o
HEUPOTEXHOJIOTUH

B cocTtaB BXomsT:

Cencop Tun 1 He menee 1
I[IIT., 00CCIICUYNBACT
BO3MOYXHOCTh PETrUCTpPAlluU
CUTHAJIA JIEKTPUYECKON
QKTUBHOCTH MBIIIIILL
(3nexTpoMuorpammsel, OMI).
Peructparus 10/mKHA
OCYIIECTBISAETCS
HEWHBA3UBHO, CYXHUMHU
PIEKTPOJAMH.

1 mrr.




B03MOKHOCTBIO KPETUICHHUS K
pyKe 4enoBeKa, 4To J0KHO
TaBaTh BO3MOXKHOCTh
PETUCTPUPOBATH
DIICKTPUICCKYIO aKTHBHOCTH
MBIIIIBI B 00JIACTH, HAJ|
KOTOPOM pacrioiaraercs
kperuienue. [Ipu HanpsokeHUU
MBIIIIIBI TOJIKHA OBITH
oOecredeHa BO3MOKHOCTh
HaOJTI0/ICHUS TyIHOCTH
curHana (T.e. MPUCYTCTBUE
OMI"), npu paccinabneHun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00ecreynBacT
BO3MOYKHOCTh PETrUCTpPALluU
CUTHala
dboTomrernsmorpammeal (DIII)
ONTUYECKUM ITyTEM, 32 CUET
M3MEHEHUS OTPaKEHHOI'O OT
KPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSETCS
11071 BO3JCHCTBUEM I1yJIbCOBOM
BOJIHBL. CEeHCOp J10JKEH ObITh
00ecIe4eH BO3MOKHOCTBIO
KpEIUICHHS K MOAYIIeUKe
Majabila YeIOBeKa.

Cencop Tun 3 He menee 1
IIIT., 00CCIICUYNBACT
BO3MOYXHOCTh: pErHUCTpaIluN
CUTHAJIa
PIIEKTPOKAPAHOTPAMMBI
(OKI) He nHBa3WBHBIM
CcI10coooM;

peructpamuu I, 11 u Il
OTBEJICHUH; TIOKITIOUYEHUS
HIIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO COeTUHUTENBHBIX
[IPOBOIOB, 000PYI0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ne menee 1 mir.
o0ecreynBaeT BO3MOKHOCTE:
[peTHCTpaIiK CUTHAJIA
KOXKHO-TalTbBAaHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOTO OCYIIECTBISIETCS Ha
[MOCTOSTHHOM TOKE;
[OIKJIFOUEHUS K TETy




YeJIOBEKA C IOMOIIBIO CYXHUX
HJIEKTPOIOB, TOJAKIIOUEHHUE
KOTOPBIX K CEHCOPY
OCYIIIECTBISIETCS C IIOMOIIBIO
TouchProof pa3bemos.
Cencop Tun 5 He menee |
IIIT., 00E€CIICYNBAET
BO3MOKHOCTh: PETUCTPALIH
CUTHaJIa AJIEKTPUYECKON
akTHBHOCTH Mo3ra (O0I') ¢
MTOMOIIIBIO CYXHX
HEMHBA3UBHBIX AJIEKTPOIOB;
[PETUCTPALINH IIEKTPUUECKOMN
AQKTUBHOCTH Pa3HBIX JIOJIEH
MO3ra; MOAKIIOYECHUS
PIIEKTPOOB K CEHCOPY C
[MOMOIIbIO COETUHUTENbHBIX
[IPOBOJIOB, 000PYJOBAHHBIX
TouchProof passemamu;
3aKpeIUICHUs SJIEKTPOIOB Ha
[MOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 ne menee 1
IIT., 00€CIIEYNBAET
BO3MOKHOCTh: PETUCTPAIIH
CUTHaJIa KoJieOaHUs rPyIHOI
kieTky (CeHcop AbIXaHUs);
OTpeeNICHUS] YaCTOThI
TBIXaHUS.

YcTpoiicTBo s cOopa
TAaHHBIX OT CEHCOPOB U
repenayu Ha MePCOHATbHBIN
KOMIIBIOTEP 0OecTeYnBaeT
BO3MOXXHOCTBH cOOpa TaHHBIX
OT TIOJKITIOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTy4eHHBIX NaHHBIX Ha [1K.
[lokiroueHue HEHTPaTbHOTO
Moyt K [IK ¢ moMomero
USB-ka6ens. LleHTpanbHbIi
MOJTyJIb UMEET HE MeHee |
[1IT.: TaIbBAHUYECKYIO
n3ossnuio ot IK.
LleHTpanbHBI MOLYIIb
oOecreyrBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO
MOIKJTFOYEHUS BIUTOTH 10 4
ceHcopoB. Kaxxaplil U3 BX010B
LleHTpaTbHOTO MOTYJISI UMEET
raJlbBAHMYECKYIO N30JISLIUIO




(oOecrneueHne MeKKaHAIbHON
raJIbBAHUYECKOMN M30JISIUN ).
[loakroueHne CEHCOPOB K
LleHTpaIbHOMY MOIYITIO
OCYIIECTBIISIETCS C TOMOIIBIO
CHEIHAIN3UPOBAHHBIX
pazbeMoB trma LEMO,
00ecreYnBarOIINX
MIPABMIEHOCTD ITOIKJTFOUCHUS
pazbeMa U CHIKAIOIINX PUCK
CJIy4ailHOTO KacaHHUsI
Pa3bEMOB TOKOIIPOBOISIIINX
JacTeil, a TaKkKe
00eCMeYnBaIOINX 3aIUTY OT
HECaHKIIMOHUPOBAHHOTO
MTOIKJIFOUCHUS K
[IPOM3BOJIBHBIM YCTPOMCTBAM.
Monyns "Knonka" ne menee 1
[IT., 00eCIIeUnBaET
BO3MOYXHOCTh: Pa3METKH
PErUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHEe 3-X
[Pa3IUYHBIX KATErOpUU
COCTOSTHHIA.

Y cTpoiCcTBO, BXOJAIIEE B
cocTaB JJabOpaTOPUH, JOIKHO
o0ecreynBaTh BO3MOXHOCTh
[pETHCTpaIK ApTEPUATHHOTO
aBJICHUS.

[IporpamMMHOe oOecrnieueHre
(manee - [10). domxHo
o0ecTieunBaTh BU3YyaTU3aIUI0
1 00paboTKy
PETHCTPUPYEMBIX CUTHAJIOB.
[1aBHOE OKHO MPOTPaMMBbI
TOJKHO COCTOSITH U3 BKJIAJIOK,
Kakaas U3 KOTOPBIX
COJIEP>KUT HAOOP rpaUKoB,
HEOOXOIUMBIX JUIS
0TOOpaxkeHus TpedyemMoit
MH(pOpMaLUY.

Jl0/KHA UMETRCS BKITAIKA JITS
OJIHOBPEMEHHOTO IIPOCMOTpa
CHTHAJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO

MO IKJTFOUCHHBIX K
[{leHTpaIbHOMY MOJYIIIO.

JT0 0OecrnieunBaeT
BO3MOYKHOCTh




MHOT'OKaHaJIbHOTO
(mosurpau4ecKkoro) pexxuma
paboTHI yCTPOICTRA.
Taxxe TOMKHBI UMEThCS
BKJIQJIKHU JJISI BU3yaJIU3aI[UU
CUTHAJIOB OT CeHCOpoB OMI,
@IIT, OKT, KI'P, O9T,
CEHCOpa JIbIXaHUsl, KHOTIKH; a
TaK)Ke TPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BH3YaJIU3UPYIOTCS
crerupUIHbIE IS TOTO WIH
WHOTO CHTHAJIa BEJTUIHHBI.
[1O nokHO 1aBaTh
BO3MO>KHOCTh BU3yaJIU3allUU
1 00paboTKH
PErUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:
- OMI': Bu3yanuzanus
CUTHaJa, CIIEKTP CUTHAJIA,
AMIUTUTYIHBIM TPUTTEP
- OIII': Bu3yanu3zanus
CUTHaJIa, CIIEKTpa CUrHaja,
TaXorpaMMBbI, rpaduk mymnbca
- OKT': Bu3yanu3zanus
CUTHAJIa, TAXOTPAMMBI,
rpaduk MmyJibca
- KI'P: Bu3yanuzanus curnaia
- O01'": Bu3yanuzauus
CUTHAaJIa, CIIEKTp CUTHAJA,
aMIUIUTYa anb(a-puTma,
aMILTUTY/1a OeTa-puTma.
- CeHCcop JbIXaHUS:
BHU3yaJid3alusl CUTHAA,
- Knonka: Busyanuzanus
CUTHAJIa pa3METKHU
[1O n0J15KHO UMETh
BO3MOKHOCThH KaCTOMHU3AIUU
1 HacTpoiiku 110 ans
B PeKTUBHOTO OTOOpAKEHNUS
rpaduKoOB: HACTPOIKa I[BETA,
BHIOOD MMapaMeTPOB AJIs
aHaM3a, BHIOOP
0TOOpaxaeMbIX rpa(uKoB,
MacITabupoBaHue rpaduKoB.
110 noDKHO UMETH
BO3MOYXHOCTH 3aITUCH U
BOCITPOHM3BEICHHUS
€rHCTPUPYEMBIX CUTHAJIOB.




B03MOKHOCTE HACTPOUKHU
MapamMeTpoB (PHIbTPALIH
CUTHAJIa C TIOMOIIBIO QUITBTPA
HWDKHUX 9acTOT, (PHIIBTPa
BHICOKHX 9aCTOT, TIOJIOCOBOTO
(bWIbTpa, peKEKTOPHOTO
¢bunbTpa.

C uenbio ynoOCTBa aHAIK3a
CUTHAJIA, TOJHKHA UMEThCS
BO3MOKHOCTb 3alHCH
PETHCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocnemyromie
BO3MOYKHOCTBIO HX
[10CJIeIyIOIIET0
BOCIIPOU3BENICHUS B TAHHOM
[10 (uMHUTHPYS pETUCTPALIUIO
CHUTHAJIa B PEXKHME PeaTbHOTO
BPEMEHN).

B cocTaBe: MeTOIMUECKUE
MaTepHaIIbl [T YIUTEIS U
00yJaronuxcsi, ONUCaHNE
[OJIKJIFOUEHUS] CEHCOPOB
1abopaTOpPHH, MHCTPYKIIUH T10
KcroJipb3oBanuio 110,
OIMCcaHKe J1a0OPaTOPHBIX U
[IPAKTUIECKUX PabOT, KOTOPOE
B TOM YHCJIC COJCPIKHUT
[pe3eHTAIMOHHBIC
MaTepHUaIbI.
'YnakoBka/KopoOka
mabopaTopuu JOHKHA
oOecrieuuBaTh yJj00HOE
XpaHCHHE U COJICPIKATh
MOJICKA3KH ISt
[PacIIOJIOKEHUS] CEHCOPOB U
YCTPOWCTB Ta00paTOPHH ISt
yI0OHOTO UCTIONIE30BAHUS
[PETI01aBaTEISIMU

00 yUaroIUMHUCS.

TexHoorndyeckas HaIpaBJICHHOCTb

0.

O06pa3oBaTeIbHBII
KOHCTPYKTOP JJIst
NpPaKTUKU OJIOYHOTO
[IpOrpaMMHUPOBAHHUS C
KOMILICKTOM
TaTYNKOB

PoGoToTexHnueckuii Habop
MPCAHA3HAYCH IJIA U3YyUCHUS
OCHOB POOOTOTEXHUKH,
eTaleid, y3Ja0B 1
MEeXaHH3MOB, HEOOXOTUMBIX
TUIsT CO3JTAaHUS
POOOTOTEXHUYECKUX

YCTPOWCTB.

1 mT.

1 mrT.




HaGop nmpeacrasmisier codboi
KOMIUIEKT CTPYKTYPHBIX
DIIEMEHTOB, COSAMHUTEIBLHBIX
DIIEMEHTOB U
PIICKTPOTEXHUICCKUX
KOMITOHEHTOB.

Hab6op no3BossieT cobupats (1
[IPOrPaMMHUPOBATH
coOupaemble MOJENIH), U3
DIIEMEHTOB BXOSIINX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUYECKHIX
YCTPOMCTB ¢
ABTOMATHU3HPOBAHHBIM
yIIpaBJI€HUEM, B TOM UHCJIE Ha
KOJIECHOM XOJIY, a TaK e
KOHCTPYKIUH, OCHOBaHHBIX Ha
MCII0JIb30BAaHUU iepeay (B
TOM YHUCJI€ YEPBSIUHBIX U
3yOuaThIX), & TaK e PhIYaroB.
CBETOJIMOJIHBIA MATPUYHBIN
mucTuield ¢ 6eoi MoICBETKON
Ha KOHTpOJLIepe

KonnyecTBo nopros
BBO/Ia/BBIBOJIA HA
KOHTpOJLJIEPE HE MeHee 6
KoruecTBo KHOTIOK HE MEHee
4
O0111ee KOIMYECTBO
HJIeMEHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) mporpamMmMupyemslii 6110k
yIpaBJIeHUs, KOTOPBIM MOXET
paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEXKHME;

2) CepBOMOTOPBI

3) TaTYMK CHJIBI

4) naT4MK pacCTOSAHUS

5) naT4MK 1BETa

6) akKyMyJIATOpHasi baTapest
7) [lnactukoBbIe
CTPYKTYPHBIC JJICMEHTHI,
BKJIIOUasi IepPOpUpPOBaAHHBIC
PIIEMEHTHI: OaIKU, KYOUKH,
OCH U BaJIbl, COSJUHUTEIHHBIC
DIIEMEHTHI K OCSIM, IIIECTEPHH,
[peIHa3HauYeHHbIC JJIs
CO3MaHUS YEPBSIIHBIX U
3yOuaThIX mepead,




COCIMHUTENBHBIC U
KpETEKHBIE 3JIEMEHTHI;

7) IlporpammHoOe
o0ecrieueHue, UCIoIb3yeMoe
TUIsT TPOTPaMMHUPOBAHUS
coOMpaeMbIX
POOOTOTEXHUUECKUX MOIEIICH
1 YCTPOWCTB, TOCTYITHO JUIS
CKAaYMBaHUS U3 CETH
MuTepHer

10.

O0pa3oBaTeabHbBIN
Ha0Op M0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIUIeKT 17151 u3y4eHust
OCHOB JICKTPOHHKH H
POOOTOTEXHHUKHU

HaGop noikeH OBITH
[peIHa3HaueH JIJIs
[MPOBEACHUS yICOHBIX
BaHSTHIA IO PJIEKTPOHUKE U
CXEMOTEXHHKE C IIEIThI0
M3ydeHus Haubosee
pacnpoCTpaHEHHOMN
PJICMEHTHOM 0a3kl,
MPUMEHSEMOM J1JIs
MHKEHEPHO-TEXHUYECKOTO
TBOPUYECTBA yUAIIUXCSI U
pa3paboTKu y4eOHBIX
Mozeneit poboros. Habop
TOJIKEH MO3BOJISITh YUaITUMCS
Ha TIPAKTHKE OCBOUTH
OCHOBHBIC TEXHOJIOTHH
[IPOEKTUPOBAHUS
POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha IpUMeEpe
y4eOHBIX MOJieNIel pOOOTOB, a
TaK)K€ U3Y4YUTh OCHOBHBIE
TEXHUUYECKUE PEIICHUS B
00J1acTH KHOSPHETUICCKUX U
BCTPAMBACMBIX CHCTEM.

B cocTaB KOMITJIEKTa TOKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
U1t COOpKH MakeTa
MaHUITYJISIIUOHHOTO po0OoTa,
KOMIUICKT METAJUTHUECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
151 COOpKU MakeTa
MOOMJIBHOTO pOOOTa U T.II.

B cocTaB KOMIUIEKTa BXOJIUT
HAOOP IEKTPOHHBIX
KOMITOHCHTOB JIJISl U3YYCHUS

1 mT.
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OCHOB 3JIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAKXKE
KOMILIEKT MPUBOJIOB U
aTYUKOB PA3IMYHOTO THUIIA
151 pa3paboTKu
POOOTOTEXHUYECKUX
KOMILJICKCOB.

B coctaB KoMIIeKTa T0IKHO
BXOJIMTh: MOTOPBI C
SHKOJEPOM - HE MEHee 2 IIT,
CEPBOMPUBO/T OOJIBIIION - HE
MeHee 4 1T, CEpBONPUBO/L
MaJblil - He MeHee 2 IIT,
nH(ppaKpacHbIA JaTYUK - HE
MeHee 3 1T, YIbTPa3ByKOBOH
TaTYMK - HE MeHee 3 T,
aT4YMK TEMIIEpaTyphl - HE
McHee 1 mT, JaT4nK
OCBEIICHHOCTH - HE MeHee 1
11T, HA0Op IEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPbI, CBETOANOIbI
Pa3IUYHOrO HOMUHAJA),
KOMILIEKT MPOBOJIOB JIJIsS
OecraeyHoro
[IPOTOTUIIMPOBAHUS, TIaTa
OecraeyHoro
[IPOTOTUIIMPOBAHUS,
AKKYMYJISITOP U 3apsiAHOE
YCTPOMCTBO.

B cocTtaB KOMITJIEKTa JOKEH
BXOJUTH MPOTPAMMHUPYEMBIit
KOHTpOJLIED,
[IPOrpaMMHUPYEMBIN B Cpefie
Arduino IDE wnu
AHAJIOTMYHBIX CBOOOIHO
[pacrpoCTpaHsIeMbIX Cpeax
pa3paboTKHU.

[ IporpamMmMupyemslii
KOHTPOJIJIEP JTOJDKEH
00Ja1aTh TOPTAMH IS
MOAKITIOUEHUST TU(PPOBBIX U
AQHAJIOTOBBIX YCTPOMCTB,
uaTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B coctaB koMmIuiekTa 10KEH
BXOJUTH MOJTYJIb
TEXHUYECKOTO 3PEHUSs,




[IpeICTaBIAIONINI coO0M
BBEIYHCITUTENEHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKPOTIPOIIECCOPOM (KOJI-BO
s7iep - He MeHee 4 1T,
4acToTa s/pa He MeHee 1.2
[T, 06bem O3V - He MeHee
512 MG, 06beM BCTpOEHHOH
mamMsiTH - He MeHee 8 1°0),
MHTEIPUPOBAHHON KaMepou
(MakcHMabHOE pa3pericHue
BUJIEONIOTOKA, IEPEAABAEMOI0
o naTepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTHYECKON CUCTEMOM.
MoayJib TEXHUYECKOTO
BpeHMsI TODKEH 00J1a1aTh
COBMECTUMOCTBIO C
Pa3IUYHBIMU
[IPOrPaAMMHUPYEMBIMH
KOHTpPOJIEPAMH C TOMOLIbIO
unTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moayis
TEXHUYECKOTO 3pEHUS TOJIKEH
METh BCTPOCHHOE
[IporpaMMHOE 0OecrieueHIe
Ha OCHOBE OIEPaIOHHOM
cucremsl Linux,
[MO3BOJIAIOIIEE OCYIIECTBISATh
HACTPOUKY CUCTEMBI
MaIIMHHOTO 00yUeHuUs
[MapaMeTPOB HEUPOHHBIX
ceTeil st OOHapyKEHUS
00BEKTOB, ONPEICIICHHS UX
[MapaMeTPOB U AabHEUIICH
WIeHTU(DUKAITUH.

KoMITIeKT nomKeH
o0ecrneyrBaTh BO3MOXHOCTh
M3Y4YEeHUs OCHOB pa3paboTKu
MMPOrPaMMHBIX U allapaTHBIX
KOMIUIEKCOB MH)KEHEPHBIX
CUCTEM, pellleHul B cdepe
"NuTepHeT Bewiei', a Takxke
perieHuii B obactu
POOOTOTEXHUKH,
CKYCCTBEHHOI'O MHTEJIJIEKTa
1 MAIIMHHOTO O0y4YeHUSI.

11.

UeTtbipexoceBou
yaeOHBIN

YueOHbIi
000T-MaHUTTYJISITOP

1 mT.
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[pOOOT-MaHUITYJIATOP
C MOAYJIbHBIMU
CMCHHBIMU
HacaaKaMu

[peHa3HaueH J1JIs1 OCBOCHUS
00y4aroIUMHUCS OCHOB
POOOTOTEXHUKH, IS
[MOJATOTOBKH 00YJarOIINXCS K
BHEJIPEHUIO U MOCIEAYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIIICHHOM
[TPOU3BOJICTBE.

KonugecTBo oceii poboTa
MaHUITYJISITOpA - YEThIPE.
[lepemenieHue UHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCAM
TTOJKHO YIIPABIISATHCS
[IIarOBBIMH JIBUTATEIISIMU.
Hanpspkenue nuranus
[I1arOBBIX JBUTATEICH HE
6onee 12 B.

CepBozBUraTeNnb YeTBEPTOM
OCH JI0JDKEH o0ecreunBaTh
[MOBOPOT HHCTPYMEHTA.

'Yros noBopota
MaHUITYJISITOpa HA OCHOBAHHUH
BOKPYT' BEPTUKAJIbHOM OCH HE
Menee 180 rpaycos.

J11a onpeiesieHns MOJI0KEHUS
MaHUITyJISITOpa TIPU TOBOPOTE
BOKPYT' BEPTUKAJIBHON OCH
TOJKEH HCII0JIb30BaThCS
PHKOJEP.

'Yrosn noBopoTa 3aHEro
[ie4ya MaHUMYJSITOpa He
Menee 90 rpamycos.

YT01 moBopoTa nepeaHero
rieya MaHUIYJIATOpa HE
Menee 100 rpaycos.

JIns1 onpeneneHrs noJIOKEHUS
3aJIHETO U TIePeHEro ey
MaHUITYJISITOpA JTOJIKEH
MCIIOJIb30BATHCS THPOCKOTI.
'YT0J1 TOBOPOTA IO YETBEPTOU
ocu He MeHee 180 rpamycos.
JlomkHA OBITH BO3MOYKHOCTD
OCHAIIIEHUS] CMEHHBIMU
HacaJKaMu (Harpumep,
neprkaTeNb KapaHaaiia uin
(dbmomacTepa, MpUcocKa ¢
CEpBOJBUTATEIIEM,
MexaHHYeCKOe 3aXBaTHOE
YCTPOMCTBO C




CEpBOJBUTATEIIEM,
YCTPOMCTBO IS JIa3€pHOU
rPABUPOBKHU WIIM YCTPOKCTBO
s 3D-rievatn).

Jlo/KHA OBITH BOBMOYKHOCTh
[OAKITIOUEHUS
TOTIOJTHUTEIBHBIX YCTPOMCTB
(Hanpumep, TpaHcHopTepa,
penbca Ui epeMelleHus
po0oTa, myabTa YIpaBlIeHUs
TUMa JKOMCTUK, KAMEPbI
MaIlIMHHOTO 3pEHUS,
ONTUYECKOTO 1aTYHKa,
MOJTyJ1s1 0€CTIPOBOHOTO
nocTyna.
Po0OT-MaHUITYISTOP JOIHKEH
o0OecrieunBaTh MIEPEMEIICHHE
HacaJIKi B IPOCTPAHCTBE,
AKTUBALUIO HACAJIKH,
BO3MOKHOCTh TIOJTY4ECHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BO3MOXHOCTb
YIPaBIICHUS
TOTIOJTHUTEIbHBIMU
YCTPOMCTBaMH.

Marepuan kopnyca -
amroMuHui. [luamerp padoueit
30HBI (0€3 ydeTa HaBEeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocu) He MeHee 320 MM.
WuTepdeiic moaxmouYeHus -
USB.

JloJ1KeH UMETh BO3MOKHOCTh
AQBTOHOMHOM pabOTHI U
BHEILIHETO YIIPaBJICHUSI.

Y IpaBJISIIOIIMI KOHTPOJUIEP
NTOJKEH ObITh COBMECTHM CO
cpenoii Arduino.
YIIpaBiIAOIINNA KOHTPOJIIED
COBMECTHUM CO CPeIo
mporpaMMupoBaHus Scratch,
1 SI3BIKOM TPOTPAMMHPOBAHUS
C.

JlomkeH obecrieunBaTh
[MOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIaHHBII YroJl U HA
3a1aHHBIN YTOJI, TOBOPOT IO
YETBEPTOW OCH HA 3aJIaHHBIN
yroJ, TBUKEHUE B




KoopauHatel X, Y, Z,
[epeMeleHre Ha 3aJaHHOE
[pacCTOsSTHUE 110 KOOpAUHATAM
X, Y, Z, nepenauy JaHHBIX O
TEKYIIEM TTOJIOKEHUU YTJIIOB,
repeaavy JaHHBIX O TEKYIIUX
KOOPIMHATAX WHCTPYMEHTA.
JloyKeH noaiepKUBaTh
repeMenieHre B JEKapTOBBIX
KOOPAMHATAX U yIiiax
[MOBOPOTa OCEM, C 3aJaHHOU
CKOPOCTbIO U YCKOPEHUEM.
Tunel nepeMeieHnii B
IeKapTOBBIX KOOpPANHATAX:
NIBH>KEHUE 10 TPACKTOPHUH,
IBU>KEHUE T10 TIPAMOU MEXKITY
IBYMsI TOUKaMHU,
[epenpbrruBaHue U3 TOUYKH U
TOYKY (IIEpEHOC OOBEKTA).

12.

O06pa3oBaTeIbHBIN
HA0Op U1 U3Y4CHUS
MHOTOKOMIIOHECHTHBIX
POOOTOTEXHIUUECKHUX
CUCTEM U
MaHHITYJISITAOHHBIX
po6oTOB

O06pa3oBaTEIbHBIN KOMIUIEKT
OJKEeH OBITh MIPeIHA3HAYCH
1T U3YYCHUS
POOOTOTEXHUYECKUX
TEXHOJIOTHH, OCHOB
MH(DOPMAIIMOHHBIX
TEXHOJOTUI U TEXHOJIOTUI
[IPOMBILUICHHOU
ABTOMATHU3AIINH, a TAKKE
TE€XHOJIOTHI1
[IPOTOTUIIMPOBAHUS U

A AUTUBHOTO IIPOU3BOJICTBA.
B cocTaB KOMILIEKTA TOKHO
BXO/JUTh:

1) UHTenneKTyanbHbIH
CEpPBOMO/TYJIb C
WHTETPUPOBAHHON CUCTEMOM
YIIPABJICHHUS], I03BOJIIOLICH
00BEANHSITH CEPBOMOIYITH
Py ¢ APYroMm 1o
[OCIIC/I0OBATEILHOMY
uHTEepdeiicy - He MeHee 6 mT;
2) PoGoToTexHUYECKMIA
KOHTPOJIJIEP MOTYJIBHOTO
TUTIA, IPEACTABISIOMINN
CcO0O0M OTHOILIATHEIN
MUKPOKOMIIBIOTED C
ONEpPallMOHHOW CHCTEMOM
Linux, o6be1uHEeHHBIH ¢
nepudepuiHbIM

1 .




KOHTPOJIJIEPOM C TTOMOIIIBIO
[J1aThl PACIIHPEHUSI.
PoboToTexHnueckuii
KOHTPOJLIEP JOJIKEH
YAOBJIETBOPSATH TEXHUYECKUM
XapaKTePUCTUKAM: KOJI-BO
siIIep BCTPOCHHOTO
MHUKPOKOMITBIOTEPA - HE
MeHee 4, TaKToBasi 4acToTa
siipa - He menee 1,2 I'T'n,
00neM O3V - He meHee 512
MO, Hanmuuue uHTepdencos -
SPI, 12C, 12S, TTL, UART,
PWM, nmudpossie u
QHAJIOTOBBIC TIOPTHI JIsI
[TOKJIFOUYCHHUS BHEIITHUX
yCTpoicTB, a Taxke WiFi wim
Bluetooth nys kommyHuKaK
CO BHEIIHHUMU YCTPOWCTBAMH.
PoOoToTeXHUYCCKUI
KOHTPOJIJIEP JTOJDKEH
o0OecrieunBaTh BO3MOKHOCTh
[MPOTrpaMMHUPOBAHUS C
[MOMOIIIbIO CPEJICTB SI3bIKOB
C/C++, Python u cBo60oaHO
[pacnpoCTpaHsIEMON CPebl
Arduino IDE, a Taxxe
YIPaBIICHUS] MOJIETISIMU
POOOTOTEXHUUECKUX CHUCTEM C
rmomortisio cpeasl ROS.

3) BeruncnuTenbHbli MOAYIb
CO BCTPOEHHBIM
MHUKPOKOHTPOJIJIEPOM - HE
MeHee 1 miT.
BbIunciuTenbHbIN MOAYIIb
TOJIKEeH 00J1anaTh
BCTPOCHHBIMH LIU(POBBIMU
mopTamu - He MeHee 12 mT u
QHAJIOTOBBIMH ITOPTAMU - HE
Menee 12 mr.
BoranciauTenbHbIil MOAYIIb
ToJIKEeH 00J1amaTh
BCTPOCHHBIM MOAYJIEM
OECTTPOBOTHOM CBSI3M THITA
Bluetooth u WiFi qusa
CcO3JaHus
anmapaTHO-TIPOrPAMMHBIX
[peLIeHUH U
"YMHBIX/CMapT"-yCTPOICTB




1S pa3pabOTKH perieHui
"NuTepHer Bewien".
BbIunciIuTeIbHBIN MOAYIb
oM KeH 001aaTh
COBMECTUMOCTBIO C
nepuQepuiiHbIMY IIaTaMH
TSI TIOAKJTFOYCHUS K CeTH
Ethernet u nogxirouenus
BHEIITHEW CHJIOBOW HArpPy3KH.
4) Monynb TEXHUYECKOTO
3pEeHUs, MPEICTABISIOMINI
co0oii ycTpoiicTBO Ha 6aze
BBEIYHCITUTEILHOTO
MUKpPOKOHTpOJUIEpa U
WHTETPUPOBAHHOMN KaMepBbl,
o0ecrieynBaroee
pacrno3HaBaHue MPOCTEUILINX
M300paKeHUI Ha MOYyJIE 3a
c4eT COOCTBEHHBIX
BBEIYHCITUTEILHBIX
BO3MOKHOCTEH - HE MeHee |
11T,

Mo1ylib TEXHUYECKOTO
3peHus JOHKEH 00eCIeYnBaTh
BO3MOYKHOCTh OCYILIECTBIISTh
HaCTPOMKY dKCIIO3ULIUH,
banmanca 6emoro, HSV
COCTaBJISIOLIUX, TUIOIIAIN
oOHapykuBaeMon 00JacTH
M300paXKeHUs], OKPYIJIOCTH
oOHapyXuBaeMon 00JIacTH
M300paKeHus, OJIOKEHUE
0OHapyXMBaeMbIX 00JIacTeH
OTHOCHUTEJIBHO JIPYT JIpyra
Mo1ylib TEXHUYECKOTO
3peHUs JOKSH UMETh
BCTPOCHHBIE HHTEP(EICHI -
SPI, UART, 12C vumn TTL qns
KOMMYHHKAITIH IPYT C
IPYrOM WJIA BHEIITHUMH
YCTPOMCTBAMH.

5) Kommiekt
KOHCTPYKTHUBHBIX JJIEMEHTOB
13 MeTaJlia 11k COOPKHU
MOJIENT! MaHUITYJIATOPOB - HE
MeHee 1 miT;

6) KOMIUIEKT 271eMEHTOB 1S
cOOpKHM BaKyyMHOTO 3aXBaTa -
He MeHee | mT.




OOpasoBaTebHBIN
POOOTOTEXHUYECKUN
KOMIUIEKT JIOJDKEH COJIEPKaTh
HaOop OUOIHOTEK
TPEXMEPHBIX MOJEIIEH IS
MPOTOTUITUPOBAHUS MOJICIICH
MOOWIBHBIX 1
MaHUITYISIIUOHHBIX POOOTOB
pa3nu4Horo tumna. B coctas
KOMIUIEKTA JIOJDKHBI BXOJIUTh
MHCTPYKIIUU ¥ METOTUIECKUE
yKa3aHHs 110 pa3paboTke
TPEXMEPHBIX MOJIEIEH
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIIUOHHBIX POOOTOB €
Pa3TUYHBIMH TUTIAMU
KMHEMATUKH (yriIoBas
KIHEMAaTHKa,
TUIOCKO-TIapalIesIbHAs
KIHEMAaTHKa,
nenbra-kuHeMaTtnka, SCARA
WITA pbIYaXKHAsi KHHEMATHKA,
matdopma CTroapra v T.I1.).
OOpasoBaTenbHBIN
POOOTOTEXHUYECKUIA
KOMILICKT JIOJDKEH COJIEPKaTh
WHCTPYKIIUU TI0
[MPOSKTUPOBAHHIO POOOTOB,
MHCTPYKIIMU U METOJTUKU
OCYILECTBICHHS HHKEHEPHBIX
pacueToB Npu
[MPOCKTUPOBAHUU (PACUETHI
HArpy3KH 1 MOMEHTOB, pacyeT
MOIITHOCTH MTPUBOIOB, pacyeT
apaMeTpOB KHHEMATHKHU H
T.I.), THCTPYKIUH 110
pa3zpaboTKe CUCTEM
YIIpaBJICHUS B TPOTPAMMHOTO
obecrieueHus JJis yIpaBIeHUs
poOoTaMH, HUHCTPYKLIUU U
METOMKH 110 pa3paboTke
CHCTEM YIpPaBJICHHS C
HIIEMEHTaMU UCKYCCTBEHHOTO
WHTEJUIEKTa ¥ MAallTHHHOTO
00yueHusl.

KomnerorepHoe o0opyioBaHue

13.

HoyTtOyk

Dopm-pakTop: HOYTOYK;
KecTkas, HeoTKIIFOUaeMas

1 mT.

1 .




KJIaBHaTypa: HaJIHM4ue;
Pycckas packiaaka
KJIABUATYPHI: HAJTMYHUE;
JlnaroHaspb SKpaHa: HE MEHEe
15,6 n1oiMoB;

Paspernenne skpaHa: He
merHee 1920 X 1080 nukcenei;
KonuuecTBo siaep
[poreccopa: He MeHee 4;
KonnyecTBO NOTOKOB: HE
MeHee §;

baszoBas TakTOBas yacToTa
rnpoueccopa: He meHee 1 [T
MaxkcruMamnbHasi TAKTOBAS
JacToTa Mpoleccopa: He
meHee 2,5 I'T;

Ksmi-mamsats npoueccopa: He
MeHee 6 MoaiiT;

O0BEeM yCTaHOBJIECHHOM
ONEPATUBHON MaMSATH: HE
MeHee 8 ['0aiiT;

O0BeM moaepKUBAEMOI
OIepaTUBHON MaMATH (7151
BO3MO>KHOCTH PacIIMpPEHUs):
He MeHee 24 '0aliT;

O6wem Hakonmrens SSD: He
Menee 240 ['6aiiT;

Bpemst aBTOHOMHOM paboThl
oT OaTapeu: HE MeHee 6
4acos;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He Ooree 1,8
KT;

Bremnuii nuarepdeiic USB
cTaHaapta He Huxe 3.0: He
MeHee TpeX CBOOOHBIX;
Buemnuii nuarepgeiic LAN
(ucmonbp30BaHMe
MEePEXOTHUKOB HE
[PEeyCMOTPEHO): HATNYHE;
Hanuune monyinei u
uHTEpdeiicoB
(ucmonbp30BaHUE
[MEePEXOTHUKOB HE
npeaycMoTpero): VGA,
HDMI,

becripoBoHas cBsizb Wi-Fi:
HAJTHYUE C MOAACPIKKOU




cranmapta IEEE 802.11n nmm
COBpPEMEHHEE;
Web-kamepa: Hamuume,
MaHumnynsaTop "Mbllb":
HAJINYHE;
[IpenycTaHoBneHHas
OTIEpaIMOHHAs CHCTEMA C
rpaduuecKuM
MOJTb30BATEITHCKIM
uHTEpdeiicom,
oOecreunBaromias padboTy
pacrpocTpaHEeHHBIX
00pa3oBaTENbHBIX U
00I11€CUCTEMHBIX
[PUITOKEHUI : HATHYHE.

14.

Tenexka -
XPaHWINILE
HOYTOYKOB

TUI KOpITyca: METal;
BO3MOKHOCTh 0€30MacHOTO
BAIMIIIEHHOTO 3aMKOM
XpaHEHHs HOYTOYKOB:
HAJINYHE;

BO3MOKHOCTb 3apsIKU
HOYTOYKOB: HaJHuue,
MoJiepKKa HOyTOyKOB U3
KOMILIEKTa TIOCTABKH,
Hanuaue poyrepa Wi-Fi
crtangapta 802.11n nnm
coBpemeHHee: | mT.

Mo/ Iep>KKa HOYyTOYKOB U3
KOMILJICKTa IIOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TOAJEPKKA HOYTOYKOB
13 KOMITJIEKTa TIOCTaBKH;
Hanpsoxenue nuranus: 220
B\50 T';

[loTpebiisiemast MOIIHOCTH, BT
(MakcumyM): 2500;
[ToTpebisiembli TOK, A
(MakcumyMm): 12;

JlnuHa mHypa
PJIEKTPONUTAHUA: OT 2,5
METpa;

3aiuTa OT nepeHanpsHKeHus,
KOPOTKOT'O 3aMbIKaHHS:
HaT4Yne;

Koneca mis nepensrukeHus ¢

TOPMO30M: HAJIUYIHUC.

1 mrr.




