MUHUCTEPCTBO INPOCBEUIEHUS POCCUNUCKOHN
®EJIEPALIINN

PACHHOPAXKXEHHUE
or 12 ssuBapsa 2021 r. N P-6

OBb YTBEPXJIEHUU METOJINYECKHNX
PEKOMEHJIAIIUM ITO CO3IAHUIO 1
®YHKIIMOHUPOBAHUIO B
OBILIEOBPA30OBATEJBHBIX OPTAHU3ALIMSIX,
PACIHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX, HEHTPOB OBPA3BOBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM
HATIPABJIEHHOCTEM

Bo ucnonnenne nynkra 4 [IpaBun npepocTaBieHust U pacnpeesieHus: cyocuuii u3 ¢eaepaibHOTO
OromkeTta Orokeram cyOobekToB Poccuiickoit ®enepannu Ha COPUHAHCUPOBAHUE PACXOTHBIX
o0si3aTenbeTB CyObekTOB Poccuiickoit Denepariy, BOSHUKAIOMIUX MIPH PEATU3alUN PETUOHATBHBIX
MIPOEKTOB, OOECIEUMBAIOUINX JOCTIKEHHE IIeNiel, TMoKas3aTeliedl W pe3ysbTaToB (eaepabHbIX
MPOEKTOB, BXOJMIIMX B COCTaB HAIMOHAJIBHOrO mpoekra "OOpazoBaHue", B paMKax
rocyJapcTBeHHOM mporpammbl Poccuiickoit @eneparmu "Pa3sutie oO6pazoBaHus'", MPUBEACHHBIX B
[Ipunoxennun N 5 k rocynapcTtBeHHOl mporpamme Poccuiickoii ®enepanuu  "PaszButue
oOpa3zoBanus", yTBEepKIeHHON moctaHoBieHueM IIpaButensctBa Poccuiickoit @enepanuu ot 26
nexadpst 2017 r. N 1642:

1. YTBepauTh npuiaraeMeie MeToanyeckie peKOMEH/IalH M0 CO3/IaHUI0 U (DYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTEeNIbHBIX OPraHU3AIMAX, PACIIONIOKEHHBIX B CEJIbCKOH MECTHOCTH U MaJIbIX TOPOJaX,
LEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HAIPaBIIEHHOCTEH B paMKax
PETMOHANIBHBIX TPOEKTOB, OO0ECIEYMBAIOIINX JOCTW)KCHHE IIeNiel, MoKa3aTesleld W pe3yibTara
¢denepanbroro npoekrta "CoBpeMeHHast IKoJa" HallMOHATIBLHOTO TpoekTa "ObpazoBanue";

2. KoHTpoJ1b 32 UCTIOTHEHHEM HACTOSIIETO PACTIOPSKEHUS OCTABIISIO 32 COOOM.
T'B. BACHJIBEBA

Ipunoorcenue

YTBEPK/[EHbBI



PACnopsdiceHuem
Munucmepcmea npocsewenus
Poccuiickou @eoepayuu

om 12 aneapsa 2021 2. N P-6

METOIUYECKHUE PEKOMEHJIALIMHA ITO CO3JAHUIO
U ®YHKIIMOHUPOBAHHIO B
OBIIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJIBCKOM MECTHOCTHU 1
MAJIBIX TOPOJIAX, IEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYUYHOM U TEXHOJIOTUYECKOU
HATIPABJIEHHOCTEM

1. O01mue moJI0KeHus

Hacrosime Metoanueckue pekoMeHaau (anee - PekoMeHianum) HarmpaBieHbl Ha oOecrieueHre
€IMHBIX OPTraHW3alMOHHBIX W METOAMYECKUX VYCIOBHH CO3JAaHHMA W OOIMMX TMOAXOIOB K
(YHKIIMOHUPOBAHUIO B 00Me00pa30BaTEIbHBIX OPraHU3AIMAX, PACIOJIOKEHHBIX B CEILCKOM
MECTHOCTH M MaJIbIX TOpOJiaX, IEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOHW M TEXHOJOTHMYECKOMH
HamnpaBieHHocTel "Touka pocta", B memax oOecriedeHus peanusanuu (erepalbHOrO IPOeKTa
"CoBpeMeHHas 1IKoJia" HallMOHAIBLHOTO mpoekTa "Obpa3oBanue" (najnee - penepaabHBIN IPOEKT), B
TOM YHCJIE YCTAaHOBJICHUS TPEOOBAaHUM K pe3ybTaTaM HCIOIb30BaHUs CyOcHauu u3 (heaepaabHOro
OromkeTa OrmkeraMm cyObekToB Poccuiickoit ®enepannu Ha COPUHAHCUPOBAHUE PACXOTHBIX
o0si3aTenbeTB cyObekTOB Poccuiickoit Depeparvy, BO3HUKAIOMIUX MIPH PEATU3AUN PETUOHATBHBIX
MIPOEKTOB, O00ECMEYMBAIOIINX JIOCTWIKCHHE IeJield, ToKaszaTeneil u pesyibTara (eaepasbHOTO
npoekta "B o0meobpa3zoBaTenbHBIX OPraHU3ALUAX, PACTIOJIOKEHHBIX B CEIBCKOM MECTHOCTH W
MaJbIX TOpOJaX, CO3/laHbl M (PYHKIMOHHUPYIOT LIEHTPHI OOpa30BaHUS E€CTECTBEHHO-HAYYHOW W
TEXHOJIOTUYECKOW HampaBjIeHHOCTEN" .

[IpuBenenHble B Hacrosiuux PexomeHnanusx TpeOoBaHMs SIBISAIOTCS MHHMMaiIbHBIMH. Oprasbl
WCIIOJIHUTENILHOM BiIacTH cyObekToB Poccuiickoit denepanyu (opraHbl MECTHOTO CaMOYITPABIICHHS)
MpU peajn3aldyd MEpOIPHUSITUN 1O CO3JaHUI0 W (YHKIMOHHUPOBAHUIO B OOIIEO0pa30BaTEIbHBIX
OpraHU3alUAX, PACTIOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MAaJIbIX TOPOAax, IIEHTPOB 0Opa30oBaHUs
€CTECTBEHHO-HAYYHOW W TEXHOJorndeckoil HampasieHHocTed "Touka pocrta" (manee - LleHTpsr
"Touka pocra") BnpaBe oOecrieynBaTh TPEOOBAHMSI, MPEBHIIIAIONINE YCTAHOBICHHBIC HACTOSIITUMU
Pexomennanusamu.

Hensmu co3nanusa llentpoB "Touka pocra" siBisieTcsl COBEPIIEHCTBOBAHWE YCIOBUM s
MOBBIIICHUsI KauecTBa 0O0pa30BaHUsl B 00IIe00pa30BaTEIbHBIX OPraHU3alMsIX, PACHOJOKEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIIX TOpOJiaX, PACIIMPEHHs] BOZMOXKHOCTEH OO0Y4arOMIMXCsi B OCBOCHUH
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOHM M TEXHOJIOTMYECKOW HAMpaBIIEHHOCTEH, Mporpamm
JIOTIOJIHUTENILHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOW U TEXHUUYECKON HAIMpPaBICHHOCTEH, a TakkKe



JUTS TIPAKTUYECKOM OTpabOTKK y4eOHOTro MaTepualia mo yuyeOHbiM npenmeraM "dusuka”, "Xumus",
"buonorus".

Hentper "Touka pocta" o0ecnieunBalOT MOBBIIIEHHE 0XBaTa 00y4aroImuXcst 00eo00pa3oBaTeIbHBIX
OpraHu3alui, pacHoJIO)KEHHBIX B CEJIbCKOW MECTHOCTM M MallbIX TOpojax, HporpaMMaMu
OCHOBHOTO OOIIEro M JOMOJHUTEIHLHOTO O0pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHOJIOTHUYECKOM
HaANPaBJICHHOCTEH C UCTIOIH30BAHHEM COBPEMEHHOTO 000pYIOBaHHSL.

OpraHu3aioHHO-TEXHUYECKOe, METOANYECKOe W MH()OPMALMOHHOE COIMPOBOXKJICHHE CO3JaHUS B
cyobektax Poccuiickoit ®enepaumu lLlentpoB "Touka pocta" ocymectBiasier DenepanbHoe
roCy1apCTBEHHOE ABTOHOMHOE oOpa3zoBatenbHOE YUpEeXKIACHHE JOTIOJTHUTEIBHOTO
npoeCCHOHANBHOTO 00pa3oBaHusl "AKaJeMusi peaju3alliii TOCYJIapCTBEHHOH TIONUTUKA U
npo(eCCHOHANBHOTO  pa3BUTUA  PAOOTHUKOB  00pa3oBaHWs MUHHCTEPCTBA  MPOCBEIICHUS
Poccuiickoit @enepanun” (nanee - ®enepanbHbiii oneparop). Aapec caita: https://www.apkpro.ru/.

2. Ilopsinok co3nanus

Hentpst "Touka pocta" MOTYT CO31aBaThCS Kak 3a CUET CPEACTB cyOcumuii henepaibHOTO OrOKETa
B pamMKax peanusanuu ¢eaepampbHoro mnpoekra "CoBpemMeHHas IIKoJia", TaK M B paMKaxX HHBIX
MpOrpaMM M TIPOEKTOB 3a CYET Cpe/ICTB Or0keToB cyObekToB Poccuiickoit deneparnuu, cpeacTs
MECTHBIX OIOPKETOB M BHEOIOP)KETHBIX UCTOUYHUKOB.

Coznanue IlentpoB "Touka pocta" ocymiecTisgeTcs Ha 6aze o0Ie00pa3oBaTENbHBIX OpraHU3aIlnid,
PacIoIoKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX TOPOAAx, IPU 3TOM B MEPBYIO OYEpEeIb CO3AaHUE
entpor "Touka pocta" pekoMeHAYyeTCsl OCYIIECTBIIATh, B OpPTraHU3alUsIX, MOKA3bIBAIOIIUX HU3KHE
o0pa3oBaTesbHbIE Pe3yJIbTATHI.

B cnydae coznanus Llentpa "Touka pocra" 3a cueT cpeacT cyocuauu u3 dhenepaibHOro 010KeTa B
pamkax ¢enepanbHoro mpoekta "CoBpemeHHas mkona" cyobekt Poccuiickoit ®denepanuu
OIIpPENIETISET:

- OopraH WCIOJHUTEIbHOW BIAcCTH cyObekTa Poccuiickoii ®Denepannu, OTBETCTBEHHBIA 3a
peanu3anuio MEpONpUIATHA 1O CO3JaHuI0 U obecrieueHuto GyHkimonupoBanus Llentpo "Touka
pocta" Ha TeppuTopuu cyonrekra Poccuiickoit @eneparuu (PernonanbHbli KOOPIUHATOD);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO co3aaHuto U ¢pyHKimonupoBanuto LlenrpoB "Touka pocta”
cornacHo [lpunoxenuto N 1 k HacTosmuM PekoMeHnauusm.

KommnekcoM Mep mpu3HaeTcs IjaH MEpONPUSTUN HAa OYEPETHOW TojJ M JABYXJETHHH IJIAHOBBII
Nepuo/1, NPEAYyCMATPUBAIOUINN MEPONPUATUS 1O CO3JaHHI0 W (QYyHKIMOHHpoBaHHIO LleHTpoB
"Touka pocTa", BKIIFOUAIOIINNA B TOM YHCIIE:

MEpOTIPUSATHS, HANIPAaBJICHHBIE Ha co3/ianne 1 oTkpbiTUe [lenTpoB "Touka pocra";
MEpOTpUATHS, HAIIpaBJICHHbIE Ha oOecnieueHune PpyHkuonnpoanus [lentpos "Touka pocta";

MEPONPHUATHSL IO TMOBBIIICHUIO MPOPECCHOHAILHOTO MacTtepcTBa paboTHUKOB LlenTpoB "Touka
pocrta";

MEpONpUATUS [0  KOHTPOJIO  JOCTHKEHHMS MHHHMMAJbHBIX  IIOKa3aTeledl  co3laHuss U
¢bynkunonuposanus Lleatpos "Touka pocra'.

PernonanbHblit KOOPJIMHATOP B COOTBETCTBUU CO CPOKaMU, ycTaHOBIIeHHbIMU B [Ipunoxenuu N 1 k
PexoMeHianusim, yTBepKaaeT:



- JIOJDKHOCTHO€ JIMIIO B COCTaBE€ pPETHOHAJIBHOIO BEJOMCTBEHHOTO IPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u ¢pyakunonuporanue Llentpos "Touka pocra";

- ICPCUYCHb nokazareseii u HHAUKATOPOB, COOTBCTCTBYIOIIUX IIPUBCACHHBIM B HpI/IJ'IO)KCHI/II/I N 2k
HaCTOAIIHUM PCKOMCHI[aI_II/ISIM, ux 3Ha‘{CHI/II\/’I;

- IepeyeHb 00111e00pa30BaTEIbHBIX OPTraHU3aIHi, PACTIONIOKEHHBIX B CEIbCKON MECTHOCTH M MaJIbIX
ropojax, Ha 0a3ze KOTOpbIX MaHupyercs cosnanue LlentpoB "Touka pocrta" (mo ¢opwme,
npencrasieHHoi B [Tpunoxxenuu N 3);

- tunoBoe llomoxxenme o LleHTpe 00pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUECKOH
HarpaBieHHoctel "Touka pocra" (IIpunoxenue N 4).

Coznanne nentpa "Touka pocta" Ha 6a3e 00IIE00pa30BATENILHOM OPraHU3AlUU JIOMMYCKAETCS Kak
MyTeM BBIJCIICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOApa3esieHus: 001meo0pa3oBaTeabHON
OpraHu3allly, TaK U 0€3 BBIICICHUS OTICIBHOTO MOApa3eICHUs.

OO6meoOpa3oBaTenbHas OpraHu3alsa W3JaeT JIOKAJIbHBIH HOPMATHUBHBIA aKT O Ha3HAUYCHUU
pykoBonutens llentpa "Touka pocta" (KypaTopa, OTBETCTBEHHOTO 3a (DYHKIIMOHUPOBAHHE U
pa3BUTHE), a TAKXKE O CO3/IaHuU IeHTpa "Touka pocTa" U yTBEpKIACHUH TOJIOKEHUS O ACSITEIILHOCTH
entpa "Touka pocta".

PernonaneHbiii koopauHatop He mo3aHee AHS OTKpeiTHs Llentpa "Touka pocra" oOecrieunBaeT
pasMelieHne B crnenuanbHO cosznaHHoMm paszaene "Llentp "Touka poctra" odunmampHOro caita
oOmieoOpa3oBaTeIbHOW  OpraHM3allid B MH(POPMAIMOHHO-TEICKOMMYHHKAITMOHHOW  CETH
"Unrepuer" mabopmanmu o co3panuu U pyHkimonupoBanuu Llentpa "Touka pocra", B TOM uncie
nHpopmaru 00 o00paszoBaTenbHBIX TMporpammax, obopynoBanuu Ilentpa "Touka pocra",
IUTAHHPYEMOM pEXHUME 3aHATHM OOy4aromMxcs, IUIAaHUPYEMBIX MeponpusaTusix. B co3gaHHOM
paszzene opUIMAIBLHOTO caiiTa 00pa30BaTENbHON OpraHMU3aliy TaKkkKe pa3Meniaercs uHdopmanus o
HalmoHabHOM TipoekTe "OOpaszoBanue" (B TOM YHCIE JIOTOTHM), ajpec caiita U oduIMaibHas
cuMBoOJInKa MuHucTepeTBa npocsenienus Poceniickon @enepanun.

PernonanbHblil koopauHaTop obecnieunBaeT nHpopmupoBanue denepanbHOro onepaTopa B ciiydae
co3maHusi Ha Tepputopuu cyobekra Poccuiickoit ®enepanuu LlentpoB "Touka pocra" B pamkax
WHBIX TPOTpaMM H TPOEKTOB, HE OTHOCALIMXCA K peanu3anuud (eaepasbHOTO MPOEeKTa
"CoBpeMeHHas IKosia" HaiMoHaidbHOro mpoekTta "OOpas3oBaHue'", 3a cueT CpeACTB OHOIHKETOB
cyowrekToB Poccuiickoit denepanuu u (MiIH) CPEICTB MECTHBIX OFOKETOB U (MJIM) BHEOIOPKETHBIX
HMCTOYHHMKOB, a TaK)XE€ HaIpaBlieHWEe Ha coryacoBaHue PepepasbHOMY ONEpaTopy KOHIENIUU
co3zanus ¥ pyHKUHOHUpOBaHUA TakuxX LleHTpoB.

3. TpeOoBaHMs K NOMEIICHUAM, KOMIIJIEKTOBAHUIO 000PYA0BaHHUEM,
PACXOAHBIMH MATEPHUATIAMHU, CPEACTBAMHU 00YUYeHHUSI M1 BOCTIUTAHUSA

Coznanue IlentpoB "Touka pocrta" mpeamosaraeT KOMIUIEKC YCIOBHH TIO OCHAIICHUIO
o0Opa3oBaTebHBIX OpraHu3aluii  000pyAOBaHUEM, pACXOJHBIMH MaTepHajJaMH, CpeICTBAaMHU
oOy4yeHUsT M BOCHMTAaHUS MJIs JOCTIKEHHUs 00pa3oBaTENIbHBIX pE3YJIbTaTOB IO MPEIMETHBIM
obnactam "EcrecTBeHHO-HayuHble mnpeameTsl’, "EcrecTBeHHble Hayku", '"MaremaTuka Hu
nHpopmatuka", "OOmecrBo3HaHue U ectecTBo3HaHue", "TexHosorus", o0Opa3oBaTEIBHBIX
IIpOrpaMM o0I1ero 06pa3oBaHuUsl €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKOH HaNpaBIeHHOCTEH, IPH
peanu3alnyy KypcoB BHEYPOUHOH AEATEILHOCTH M JIONOJHUTEIbHBIX 00IIEepa3BUBAIOLINX MIPOrPaMM
€CTECTBEHHO-HAyYHOU U TEXHUYECKON HANPaBIEHHOCTEH.



[Tepeuenp HampaBieHHOCTEW peanm3yeMmbix Ha 6ase LlenTpoB "Touka pocta" oOpa3zoBaTEIBHBIX
MPOrpaMM MOXET OBbITh PaCIIUPEH B 3aBUCUMOCTH OT HMMEIONIMXCS Yy OO0IIe00pa3oBaTEIbHBIX
OpraHu3aliii yCIOBUH, a TAKXKe MOTPEOHOCTEN Yy4aCTHUKOB 00pa30BaTEIbHBIX OTHOIIICHHH.

Coznanne nentpa "Touka pocrta" mpeanonaraeT pa3BUTHE 00pa30BaTEIbHON WHEOPACTPYKTYpPHI
o0meoOpa3oBaTeNIbHOM ~ OpraHM3allud, B TOM YHCIE OCHaIleHHe 00mIeo0pa3oBaTebHOM
OpraHu3aLuu:

- o00opymoBaHUEM, CpEICTBAMH OOYYECHHsS U BOCHUTAHHUA Ui U3ydyeHUs (B TOM YHCIE
SKCIIEPUMEHTAIBHOI0) MPEIMETOB, KYpCOB, JUCUUIUIMH (MOJYyJeH) €CTeCTBEHHO-HAyYHOM
HalpaBJICHHOCTH M  TEXHOJIOTMYECKOW  HANpaBJICHHOCTEH MpU  peaju3allid  OCHOBHBIX
001eo0pa3oBaTeNIbHBIX MPOTPAMM U JIONOJHUTEIBHBIX 001€00pa30BaTeIbHBIX MPOrpaMM, B TOM
qHCIie 7Sl pACIIUPEHUS COJIepKaHus yueOHbIx npeametoB "duzuka", "Xumus", "buonorus";

- o0opyoBaHHEM, CpeiCTBAMU OOY4YEHHMsS] M BOCHHUTAHUS JJISI U3YYEHHUS] OCHOB POOOTOTEXHHKH,
MEXaHUKH, MEXaTPOHUKHM, OCBOEHUS OCHOB IIPOIPAMMHMPOBAHHUSA, pealu3aluud IIPOrpamMm
JIOMIOJIHUTENILHOTO 00pa30BaHMs TEXHUUYECKOM U €CTECTBEHHO-HAYYHOU HANPaBJIEHHOCTEH U T.JI.

- KOMIIBIOTEPHBIM U UHBIM 000pPY/I0BaHUEM.

[lepeuenb, MHMHMMaIbHO HEOOXOAUMBbIE (YHKIMOHAJIbHBIE W TEXHUYECKHE TpeOOBaHUS U
MUHUMAaJIbHOE KOJIMYECTBO OOOPYIOBaHMS, PACXOIHBIX MAaTepUANOB, CPEACTB OOy4YeHHs U
BocniuTaHusi g ocHamieHust llentpoB "Touka pocra" (manmee - HMHPPACTPYKTYPHBIA JIUCT),
OTIpeIeIISIIOTCST PernoHabHBIM KOOPAUHATOPOM ¢ ydeToM [IpumepHOro mepedHst 0060pymoBaHUs,
pPacXoJHBIX MAaTEpUajoOB, CPEACTB OOYYCHHS M BOCIUTAHHUS I CO3JaHHS M oOecredeHus
(YHKIIMOHUPOBAHUS  LIEHTPOB  OOpa3OBaHUS  €CTECTBEHHO-HAYYHOH W  TEXHOJOTHYECKOH
HanpaBieHHOCTH "Touka pocra" B 00mI€00pa30BaTENbHBIX OPraHU3ALUAX, PACIOJIOKEHHBIX B
celbCKOM MecTHOcTH u  Maibix ropoxax ([Ipumokenme N 6), TPUMEPHOTrO THIIOBOTO
UHPPACTPYKTYpHOTO JHCTa, ompeaensemoro denepanbHbBIM — OmepaTopoM, U HACTOSIIMX
Pexomenmanmii.

B  pamkax  ocHameHuss  oOmieoOpa3oBaTENbHBIX ~ OpraHuM3anuid  npu  (HopMHUpPOBaHUU
nHPPACTPYKTYpHOTO JHcTa cyonekT Poccuiickoit denepanuu BrpaBe BHIOpaTh CTAHIAPTHBIA WK
pOo(UIBHBIN KOMIUIEKT 00OpYIOBaHUs, MPEICTaBICHHBIA B MPUMEPHOM IMEpedYHe 00OPYIOBaHUS,
PacXoHBIX MaTEPUAIOB, CPEICTB OOyUEHUS U BOCIIUTaHuUs JAJisi ocHamieHus Lleatpos "Touka pocTa”
(ITpunoxxenne N 6). JIns MamoOKOMIUIEKTHBIX 00IIe00pa30BaTeIbHBIX OpraHu3anmii <1> o0bem
€IMHUI] CPEACTB 00Y4CHHUS U BOCTIUTaHHS (POPMUPYETCS] B MEHBIIIEM KOJIUYECTBE.

<1> MajokoMIUIeKTHON  0O0IIe00pa3oBaTeIbHON  OpraHM3anuMeld B  paMKax pealn3aluu
MEpONpUATHH TIO0 CO3AaHUI0 U  (DYHKIMOHHPOBAHHIO LEHTPOB ECTECTBEHHO-HAYYHOU U
TEXHOJOTMYECKOM  HampaBJICHHOCTeW  mpu3HaeTcss  oOmieoOpa3zoBaTesibHAsi  OpraHM3allvs,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXJIOM M3 Tapajuiesied KOTOpoul cocTaBisieT He Ooisee |
€/IMHUIIBL.

[MpodunbHBIT KOMIUIGKT OOOpYIOBaHHMS MOXKET OBbITh BBIOpaH MIsi  00IIE00pa30BATEILHBIX
OpraHu3alliii, IMEIIIMX Ha MOMEHT co3naHus nentpa "Touka pocta" Habop cpeacTB oOydeHus u
BOCTIMTAHUS, TOKPHIBAIOIINI CBOUMHU (DYHKIIMOHATBHBIMU BO3MOXKHOCTSIMH 0a30Bble IOTPeOHOCTH
npu u3zydenuu npeameroB "duszuka", "Xumusa" u "buonorusa”.

[IpopmnbHbii  KOMIUIEKT ~ oOopymoBaHusi  obecrneunBaeT  AP(PEKTUBHOE  JIOCTHIKEHHUE



0o0pa3oBaTebHBIX PE3yJIbTaTOB OOYyYAIOUIMMHUCS IO [pOrpaMMaM €CTECTBEHHO-HAy4YHOM U
TEXHOJIOTMYECKOW  HaNpaBJICHHOCTEH, BO3MOXHOCTh YIJIyOJIEHHOTO M3Y4YEHHS OTIEJIbHBIX
MIPEeIMETOB, B TOM 4YHcie Ui (OPMUPOBAHUS HM300pETaTENIbCKOT0, KPEaTUBHOIO, KPUTHYECKOIO
MBILIUICHUS, Pa3BUTHS (YHKIMOHAJIBHOM TIpaMOTHOCTH Yy OOy4aromuxcsi, B TOM 4YHCIIE
€CTEeCTBEHHO-HAYUYHOW U MaTeMaTUYECKOM.

IIpu dopmupoBanun UHGPACTPYKTYPHOTO JUCTa U3 MPO(UIBLHOTO KOMIUIEKTa B 00s3aTeIbHOM
MOpsIZIKE 0OECTIEUNBACTCS BBIOOP CPEACTB OOYUCHHUS M BOCIIUTAHUS HE MEHEE YeM IO TPeM YueOHBIM
npeametam ("@uszuka", "Xumus", "buonorua") u koMneloTepHOro 000pyAoBaHus. OcTaBIIMECs 110
UTOTaM OTpeeNICHUs] 00s3aTeIbHOrO0 000PYIOBaHUSI CPEJICTBA, MPEIYCMOTPEHHBIE IJIsi OCHAIICHUS
Hentpa "Touka pocta", pacnpeaensioTcss Ha MPHOOPETEHHE JOMOJHUTEIHLHOrO 000pYHAOBaHUS,
BXO/ISIIIIETO B IEepedeHb 000PYI0BaHUs, PACXOAHBIX MAaTePHAJIOB, CPEJICTB OOYUYECHHUST M BOCTIMTAHUS
npo¢unbHOro Komruiekrta (IIpunokenne N 6 kK METOMUECKUM PEKOMEHIAIINSM ).

[Ipu BBIOOpPE JOMONHUTEIHLHOTO OOOPYIOBAaHUS TAaKXKE CIEAYeT YYUTHIBaTh CIEUUPUKY U
MoTpeOHOCTH OTpaciiell SIKOHOMHKH cyOobekTa Poccuiickoit denepanuu.

PervonanbHblii KOOpIUHATOP OOecleynBaeT corjacoBaHue c(OPMUPOBAHHOIO B COOTBETCTBUHU C
TUNIOBOM opmoit mMHDpacTpykTypHOro smcra ¢ denepanbHbIM ONEPATOPOM B COOTBETCTBUU C
periaamMeHToMm, onpezensieMbiM DeiepanbHbIM OIIEPaTOPOM.

[Ipu HampaBieHMHM Ha cOTJIacOBaHWE HH(MPACTPYKTYPHOTO JIMCTa, COJEpPIKAILIero CTaHJapTHHIC
KOMIIJIEKTHI, PernoHasbpHbIN KOOpAMHATOp MpenocTaBiseT (1o hopme denepanbHOro oneparopa):

- HOATBCPIKACHUC OTCYTCTBUA B COOTBCTCTBYIOIIUX 06pa30BaT€J'IBHLIX OopraHu3alusax, OCHAIICHUC
KOTOPBIX INIAHUPYETCA, 060py,Z[OBaHI/I$I, PaCXOAHBbIX MAaTCpUaIoB, CPCACTB 06y‘~I€HI/I$I 1 BOCIIMTaHHA,
YKa3aHHBIX B IEPCYHE CTAHAAPTHOI'O KOMILJICKTA,

- IOATBEpPKACHUE HAIM4us (1100 oOecrieueHrne Han4us 10 MoMeHTa ocHameHus Lleatpos "Touka
pocra") yCIOBUHM Ui XpaHEHUS W HUCHOJIb30BaHUS XMMHUYECKHMX pEaKTUBOB, B TOM YHUCIIE
HEOOXOAMMOT0 000py/HOBaHUs, BKIIOYAs IIKA(] BBHITSHKHOW MAaHOpPAMHBIA W MKad Ui XpaHEHUS
XUMHYECKUX PEAKTUBOB OTHEYIOPHBINA, corjacHo [lepeuHro cpeacTB oOydeHUS W BOCIHMTAHUS,
HEOOXOJMMBIX ISl peanu3anuud O00pa30BaTENbHBIX NPOTrpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
00IIero U cpeJHero oduero oopazoBaHus, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHSIM O0Yy4EHUs,
HEOOXOJMMOTO TpPH OCHAIICHHH O0IIe00pa30oBaTeNbHBIX OpraHM3alMi B LENAX pealln3aluu
MEPONPUATUH MO0 COJCHCTBHIO CO3MaHUI0 B cyObekrax Poccuiickoit @enepanmu (ucxoas wu3
MPOTHO3UPYEMO  MOTPEOHOCTH) HOBBIX MECT B  00meoOpa3oBaTeNbHBIX  OpraHU3aIMIX,
YTBEpXJACHHOMY npuka3zoM Munnpocsemenust Poccuu ot 3 centsopst 2019 r. N 465.

OO0pa3oBarenibHbIE OpraHu3aIKy, Ha 0a3e KOTOPBIX co3aatoTcs U GyHKIMOHUpYIoT LlenTph! "Touka
pocta", JOJDKHBI COOTBETCTBOBATH JEHCTBYIONIUM TpPeOOBAaHUSIM K YCTPOWCTBY, COJIEPKAaHHUIO H
OpraHu3alliu pekuMa padoThl 00pa30BaTEIbHBIX OPraHU3aUil U UHBIM HOPMATHBHBIM IPABOBBIM
aKTaM, OIpPEICNAIONIMM TPEOOBaHMUS K OpPTaHM3aIllMU OOIIET0 W JOMOJIHUTEILHOTO 00pa3oBaHUs
NETe.

[Tomemenust (pyHKIMOHATBHBIE 30HBI, B TOM uYHcie Yy4eOHble KaOWHETHl (DU3UKH, XUMHH,
ounonorun) Llentpa "Touka pocta" pekoMeHIyeTcs pacroiaraTh B peieaax OJHOro 3/1aHHUs.

[IpoektupoBanue, 3oHupoBanue nomemenud lLlentpoB "Touka pocra" u onpeneneHue
J3alH-PEIIeHN OCYIIECTBIISIETCSI ¢ YY€TOM PYKOBOJCTBA IO MPOECKTUPOBAHMIO LIEHTPOB "Touka
pocra", yrBepxkaeMoro (heaepaabHBIM OMEPaTOPOM.

[Ipu mpoextupoBanuu, 3oHUpoBaHuU TomenieHud IlentpoB "Touka pocrta" crneayeT y4uUTHIBATH



0COOEHHOCTH 000pYyI0BaHUS, PACXOTIHBIX MaTEPUAIIOB, CPEICTB O0YyUYCHHSI U BOCIIUTAHHS, KOTOPHIM
Oynet oOecrieunBaThCsl 00pazoBaTeIbHAs OpraHU3aIlus.

[Ipoekt 30oHMpoBanusa mnomemenuit LlentpoB "Touka pocta" mnpexacrasisierca DenepanbHOMY
OTepaTopy OJHOBPEMEHHO C MPEICTaBICHUEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranuszanusi 00pazoBaTe/IbHOM AeATEJILHOCTH

OOpa3oBarenbHas JeATeIbHOCT Ha 0Oaze 1eHTpoB "Touyka pocta" oOCyHIECTBISIETCS 1O
o0Opa3oBaTeIbHBIM MPOrpaMmMaM OOIIETO U JIOMOJHUTEILHOTO 00pa30BaHUsI.

Tpe60BaHI/IH K q)opMaTy OpraHu3anuu 06p330BaTeHBHOI>‘I ACATCIIBHOCTU  PCTYIHPYIOTCA
HaCTOAIIIMMHN PGKOMCH,I[aL[I/IHMI/I 1 HWHBIMH I/IH(i)OpMaL[I/IOHHLIMI/I U MCTOAJUYCCKHMH MaTCpHuaJIaMH
q)e;[epanLHoro orcparopa.

HampaBnenust peanusyembix ¢ ucnoijib3oBanuem pecypcoB LlentpoB "Touka pocrta" mporpamm
ONpEJENATCS B COOTBETCTBUM C METOJMYECKMMH MaTepuajaMd U PEKOMEHJAlUsMU,
YCTaHaBIMBAEMbIMH U aKTyalu3upyeMbIiMU DeepaibHbIM OIepaTOPOM.

Ha 06a3e nentpoB "Touka pocta" oOecriedmBaeTcsi peanusamus 00pa30BaTENbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOU M TEXHOJOTHYECKOW HaIlpaBJICHHOCTEH, pa3pabOoTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMM 3aKOHOJATENILCTBA B c(hepe 00pa3oBaHUs U ¢ yueToM pexomeHnanuii denepaabHOro
omepartopa. B o0s3arensHOM mopsiake Ha 6ase neHTpoB "Touka pocta" obGecrednBaeTCs OCBOCHUE
oOydarommmucs ydeOHbIX npenMeroB "®wuszuka", "Xwumusa", "buonorus" c¢ wucmoab3oBaHHEM
npruoOpeTaeMoro 000pyI0BaHuUs, PACXOAHBIX MATEPUATIOB, CPEICTB O0YUEHHUSI U BOCTTUTAHMSL.

He menee 1/3 oO0bema BHEYpOUHOU NeATEIHLHOCTA O0YUYAIOIIUXCS TOJDKHO OBITh OPUEHTUPOBAHO HA
MO/JIEP)KaHNE ECTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOM HaIpaBiIeHHOCTEH 00pa3oBaTEIbHBIX
nporpamMm, IOpU 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHOM HaNpaBICHHOCTH HE MOXKET
coctaBiiaTh MeHee 20% ot oOmero oO6bemMa BHEypouHOU nesTenbHOCTH. (OOpa3oBaTesbHbIE
IporpaMmMbl IO JPYT'MM HANpaBJICHHOCTSM IPU HAJIWYMM BO3MOXKHOCTH PEKOMEHyeTCs
IJIAHUPOBATH C UCTIOJIb30BaHUEM pecypcoB LlentpoB "Touka pocrta".

Pazpabotka paboumx mporpamm mo upeameram "®usuka", "Xumusa", "buonorus", ydueOHBIM
MpeIMEeTaM €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOW HANpaBICHHOCTEH M3 4YacTH y4eOHOTO
1aHa, (GOpMHPYEeMON YYaCTHUKaMHU OOpa30BaTEIbHBIX OTHOIICHUH, IMPOrpaMM BHEYPOUHOU
NESITETPHOCTH ¥ JIOTIOJHUTEIBHOrO 00pa3oBaHMs OCYIIECTBISIETCS  00meo0pa3oBaTeIbHbIMU
OpraHu3alusMHU, B KOTOPBIX co3faroTca LeHTpbl "Touka pocrta", CaMOCTOSATEIBHO C YYETOM
METOJMYECKHX MarepuasioB U pexkomenaauuii denepanbHoro omneparopa. Peanusanms
00pa3oBaTeNbHBIX  NPOTpaMM  JOMOJIHUTEILHOTO  00pa3oBaHMs B MaJIOKOMILICKTHBIX
0011e00pa3oBaTeNIbHBIX ~ OpraHM3alMsIX  OCYILIECTBIISIETCS IpPU HAJIMYMM Y  OpraHU3aluu
COOTBETCTBYIOIIMX YCJIOBUM. [l MaJOKOMIUIEKTHBIX OOII€00pa30BaTENbHBIX OpraHu3aluit
JIOITyCKAaeTCs OTCYTCTBUE JIMIICH3UH HA JIOTIOJHUTEIbHOE 00pa30BaHHME U PEANU3YEMBIX MPOrpamMm
JIOTIOJIHUTEIILHOTO 00pa30BaHMsL.

PekomeHmanmm mo MCHONB30BAHUIO CTAHIAPTHOTO Komriuiekta obopynoBanus Llentpa "Touxka
pocta" mpu peaau3aluu IporpaMM eCTeCTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HaIlpaBIEHHOCTEH
onpenenensl B [Ipunoxennu N 5 k HacTogmuM PekoMeHaanusm.

ConpoBoXACHHE W METOAMYECKOe OO0ECIeYeHHE HCIOJB30BAaHUS TPOPUIBHOTO KOMILUIEKTA
obopynoBanuss B o0Opa3oBaTeidbHON JesTenbHOCTH IIeHTpoB "Touka pocra" OCYIIECTBISET
@denepanbHBIA ONepaTop.



Mertonudeckne Marepuanbl, pa3padOTKM M HHBIE MaTepHaibl 10 BOMPOCAM HCIHOJIb30BaHUS
npouILHOTO KOMIUIEKTa  00OpymoBaHUsI  pa3pabaTbIBaloTCH, aAKTyaJIM3UPYIOTCS u
pacmpoctpansorcs denepanbHbIM ONIEPaTOPOM, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX MeIna
WHCTPYMEHTOB (BUE0, BEOMHAD, MyOIUKAIIHH).

denepanbHBIM ONEPATOPOM Ha PETYJSPHON OCHOBE 00ECIIEUMBACTCS MPOBEICHHUE METOINYECKUX H
00y4aronMx MEpOIPHITHI 1O BOMpPOCaM OpPraHM3alMHh 00pa3oBaTeNbHOTO mporecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHUEM MPOPUIBHOTO KOMIUIEKTa 000PYI0BaHMS, OKa3aHUE METOAUYECKOM
MIOMOIIIM TIpH pa3paboTKe yueOHBIX MaTEepHUaOB, 3aJaHUI JUIsi COBEPIICHCTBOBAHUS MPAKTUIECKON
MOJrOTOBKM OOydYaromuxcss 1O Y4eOHbIM MpeAMeTaM, KypcaM BHEYPOUHOH JesTeNIbHOCTH,
JIOTIOJIHUTEIILHOTO 00pa30BaHUsI IETEH.

[legarornveckune pabOTHHUKH, OCYIIECTBISIONINE IeATENBHOCTh Ha Oa3e Llentpos "Touka pocrta" ¢
MPUMEHEHUEM MPO(UIBLHOTO KOMIUIEKTAa OOOPYAOBaHUS, MPOXOIAT OOYyYEeHHE IO IMpOorpaMMam
JIOTIOJIHUTENILHOTO TPO(ECCHOHAIBHOTO 00pa3oBaHus (KYpChl IMOBBIIICHHUS KBaTU(pUKAIUN) U3
®enepansHoro peectpa mporpamm  JI1O. TloBbimieHne KBamupUKAUK — TEIarOrHYECKUX
pabOTHHUKOB OCYIIECTBIISIETCS] HE PEXKE OJTHOTO pas3a B TPH roja.

5. Opranu3anuoHHO-METOANYECKOE CONPOBOKICHUE U UCIIOJIb30BAHUE
WHOM CO3IaHHON B paMKax peaju3alui HAMOHAJIBHOI0 MMPOEKTA
"OoOpa3zoBanue' MHppacTPyKTYpbI

B mensx xkomrmiekcHOro compoBoxaAeHUs nesrenbHoctu LlentpoB "Touka" depepanibHbIM
orepaTopoM OOECIEYMBAETCS OCYIIECTBICHHWE NyOJIMKaMid W OOHOBJICHHS METOIUYECKUX
MaTepuasoB, BKIIOYAIOMIMX Y4E€OHO-METOAWYECKHEe MaTepuasibl (MHCTPYKLUUH, METOAMYECKUe
noco6us, NHGOPMAIIMOHHbIE MaTepHUasbl, IEPEUYHN PEKOMEHIYEMbIX JIMTEPATypHBIX HUCTOUYHUKOB,
BUJIeOMaTepUaibl U p.), a TAKKe MaTepuabl 0 UTOraM IpoBeaeHus Meponpustiii denepaibHoOro
orepartopa (BeOMHaphI, CEMHUHAPhI, KOHPEPEHIINH, COBEIIAHMS U JIP. ).

Jns  memarormueckux pabotHukoB lLlentpoB "Touka pocta" @enepadbHBIM —OMEPATOPOM
o0ecrieunBaeTCsl TMPOBEJACHUE TEMATUYECKUX BEOMHApOB M 00pa30BaTENBbHBIX MEPOIPHUATHUH,
HaANPaBJICHHBIX Ha pPa3bsICHEHHWE BOMPOCOB peaM3ali 00pa30BaTEeNbHBIX HporpaMMm Ha 0Oasze
LenTpos "Touka pocta" ¢ npuMeHEHHEM MPOPUILHOTO KOMIUIEKTa 000pYA0BaHUSI.

Jnst PerroHanbHBIX KOOPAMHATOPOB M pyKoBoAsmux padoTHukoB lLlentpoB "Touka pocrta"
denepanbHBIN orepaTop oOecIeYrBaeT MPOBEACHHE TeMaTHUECKUX BeOWHAPOB, HANPABICHHBIX Ha
JIOTIOJTHUTENIbHOE Pa3bsCHEHHE BOIPOCOB, OTHOCAIIMXCS K MCIOJHEHUIO KOMIUJIEKCOB MEp
(IOpOKHBIX KapT) Mo co3fnanuio U (yHkuuoHupoBanuio LlentpoB "Touka pocra", TOCTHKEHHIO
YCTaHOBJICHHBIX TOKa3aTesiell (pyHKIMOHMPOBAaHMS, HCIIOIB30BAHUIO WHOW CO3/IaHHOW B paMKax
pealm3anuy HaluoHABLHOTO npoekTa "O6pa3oBanue” HHGPACTPYKTYPHI.

B  wmemix  »ddexTuBHOW  OpraHM3allMOHHO-METOAMYECKOM  TONJEPKKH  CO3JaHus |
¢bynkunonupoBanus LlentpoB "Touka pocta" Ha Teppuropun cyobekToB Poccuiickoit denepanuu
PervonanbHbIM ~ KOOPAMHATOPOM  OOECIEYMBAETCSl  BOBJIEYEHHME  JIETCKUX  TEXHOMAPKOB
"KBantopuym", 1eHTpoB mudpoBoro obpazoBanus nereid "IT-ky0", KIIIOUEBBIX IIEHTPOB
JIOTIOJTHUTENIbHOTO 00pazoBanus "lom HayuHOU Koimaboparuu" B aedarenbHOCTh LlenTpoB "Touka
pocta" B cienyronux Gopmarax:

1. IlpoBeneHne COBMECTHBIX MEPONPHUATHH Ui OOYYAIOUIMXCS M MEeNarornyeckux pabOTHUKOB
oOmieoOpa3oBaTeIbHBIX OpraHu3anuii, Ha 0a3ze KoTopweix co3garorcsi IlenTper "Touka pocta"



(oOyuaromue ceMuHapbl ¥ MacTep-KiIacchl MO0 BOMPOCAM HCIOJB30BAHMS 00OPY/IOBaHUs, CPEIICTB
OOy4eHHSs W  BOCIUTAHHUS; METOAMYECKHE MEpONpHSTHS [0  BONpOcaM  pa3paboOTKH,
COBEPIICHCTBOBAHUS u BHEJ/IPCHUS porpaMm JOTIOJTHUTEIILHOTO o0pazoBaHus
€CTECTBCHHO-HAYYHOW M TEXHUYECKOW HAIPABICHHOCTH, OPraHU3aIlll BHEYPOUHOH JEATEIFHOCTH
00yJaroIUXCsl; MHANBUAYaAIbHBIE KOHCYJIBTAIIMU JUTS TIEJarornueckKux paboTHUKOB, B TOM YHCIIE B
peKUME OHJIAlH;, 3aHATHA TPOEKTHOW JEATeNbHOCTBIO; KOHKYPCHBIE M COPEBHOBATENbHBIC
MEpOTIPHUATHS TSI JeTeH H Ip.).

2. OpraHuzanys U y4dacTHe B PErHMOHAJIbHBIX M MEXKPETHOHAJbHBIX KOH(pEepeHIMIX, (HecTUBaIX,
¢dopymax 1o oOMeHy OnbITOM pabOThl Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCIIE IO
peanus3anuu npeaMeTHelx obnactei "EctecTBeHHO-HayuHble npeametsl”, "EcTecTBeHHbIE HayKu',
"Matematuka u uHpopMmaTuka', "OOmecTBo3HaHue U ecrecTBo3HaHue", "TexHomorus'", a TaKxke
IpOrpaMM  JIOTIOJIHUTEIBHOTO  OOpa3oBaHUs ~ €CTECTBEHHO-HAYYHOH U TEXHMYECKOH
HAaIPaBJIEHHOCTEM.

3. YyacTthe pervoHajJbHbIX KOOpAMHATOpOB, mpenactaButeneil LlentpoB "Touka pocta" M MHBIX
LEHTPOB, PYHKIIMOHUPYIOMIUX Ha TeppuTopuu cyonrekTa Poccuiickoit denepanuu, B MEPOTIPUATHSIX
denepanbHOro oneparopa.

I'paduk meponpusTuil, KBOThI y4acTHs, COAEPKAaHWE M TEXHOJIOTUU IPOBEACHHUS MEPONPUSTUI
noBosTes PesiepanbHbIM ONEPATOPOM JOTIOIHUTENBHO.

4. Opranuzanusi ¥ ydacTHE€ B IPOBEICHUM HH(OPMALMOHHBIX KaMIaHUM IO MOMYJIspU3aLUN
HalmoHabHOTO MpoekTa "OOpazoBanue" Ha Teppuropun cyonbekToB Poccuiickort ®denepammu, B
TOM YHCJE COOBITUSX, TNPOBOJUMBIX JJISI KOHCYJIbTAIIMOHHOIO CONPOBOXKICHUS PpOAUTENEH
(3aKOHHBIX TpeACTaBUTENICH) OOYUYalOIMMUXCS O BO3MOXKHOCTSX [UISI Pa3BUTHS CHOCOOHOCTEH u
TaJaHTOB MUX JieTell, NpodecCHOHATbHOW OPHEHTAlMM M YCIEHNIHOIO OCBOEHHUS OCHOBHBIX
o0Opa3oBaTeIbHBIX IPOrpaMM 00111ero 00pa3oBaHMUs.

5. PazpabGoTka, yTBEpXJCHHE ¥ pealu3alusi CEeTeBBIX 00pa30BaTENbHBIX MPOrpaMM  C
WCIIOJb30BAaHHUEM BBICOKOOCHAIICHHBIX YYEHHMKO-MECT, CO3JIaHHBIX B CyObekTe Poccuiickoit
Qdenepanii B paMKax HanMOHAJILHOrO mpoekTa "OOpa3oBaHue", B TOM YHCIE COBMECTHO C
JETCKUMU TexHomnapkamu "KBanropuym".

6. BoBrneuenne oOyuaromuxcst 001me00pa3oBaTebHBIX OpraHU3aluid, Ha 0a3e KOTOPHIX CO3A0TCS
n  ¢(yakumonupyrotr lLlentper "Touka pocta", B pasznuuHbie (OPMBI  CONMPOBOXKICHUS U
HACTaBHMYECTBA C  HCIOJB30BAHMEM KaJpPOBBIX  PECypcoB, OOECHEeUMBAKOLIMX  padoTy
BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JaHHbIX B cyObekre Poccuiickoit denepanuu B paMkax
HAIMOHANBHOTO mpoekTa "OOpa3oBaHuwe" C y4eTOM METOJOJIOTHH  (LIEJIEBOM  MOJIEIIN)
HACTaBHMYECTBA OOYyYAIOMIMXCS ISl OpPTraHW3alui, OCYIIECTBISIOMUX 00pa30BaTEIbHYIO
JESITEeTPHOCTE O 00IIe00pa30BaTebHBIM,  JIOTIOJHUTEIBHBIM  00IIe00pa3oBaTeNbHBIM U
mporpamMmam CpeaHero MpoQecCHOHAILHOTO 00pa30BaHUs, B TOM YHCJIE C MPUMEHEHHEM JIYUIIHX
MPAKTHK OOMEHA OTBITOM MEX]Ty 00YJarOIUMUCS.

Hentpst "Touka pocta" UCTONB3YIOT HHGPACTPYKTYPY U KAJPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTopuym", co3maBaeMbix Ha 0a3e o00IIe00pa3oBaTENbHBIX OpTaHU3AIMN, Uil pa3BUTHS
MPOEKTHON JAesTeNbHOCTH oOyuatomuxcs. [lemarormueckue padotnuku IlentpoB "Touka pocra'
o0ecreynBalT ydyacThe OOYy4aroluxcs B MEPONPHUATHIX NETCKUX TexHomapkoB "KBantopuym" c
yAaJeHHBIM HCMOJb30BaHUEM O000pYAOBaHUS, CpPEACTB OOy4YeHHMs M BOCIUTAHHs, a TaKKe
IIPUHUMAIOT y4acTHe B OPraHU3yeMbIX UMM CEMHUHapax MO JAEMOHCTpanuu 3(p(eKTUBHOTO ONbITa
peanmzanuu 00pa30BaTEIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTHYECKOW U MHBIX HANPABICHHOCTEH
Cpeay WHBIX O00IIe00pa30BaTENbHBIX OpraHU3alluii, PacloJIOKEHHBIX Ha TEPPUTOPUHU CyOBEKTa



Poccuiickoit @enepanuu.

PervonanbHbIM ~ KOOpAMHATOPOM Ha  Tepputopun cyoOwsekrta Poccuiickoit  denepanuun
obecrnieunBaeTcst paboTa MO MOAJEPKKE OO0IIe0O0pa30BaTENbHBIX OpraHU3aINi, MOKA3bIBAOIINX
HU3KHE O00pa3oBaTeNIbHBIC pE3YNIbTaThl, C HWCHOJIb30BaHHEM HH(PPACTPYKTYPHl U KaJIpPOBOTO
obecnieuenust LlentpoB "Touka pocta" B pa3nuyHbiXx QopmaTax (COBMECTHas pear3alrus
00pa30BaTeNbHBIX MPOTPAMM, MPOBEACHUE OOYYAIOIIUX MEPOIPHUITHIA, CEMUHAPOB, KOHCYJIbTAIIUI
u mp.).

[Ipu mpoBeaeHHH Pa3IMYHBIX MEPOINPHUATUH, CBSI3aHHBIX C peai3allieil HalMOHAIBHOIO MPOEKTa
"O6pazoBaHue'", UCIOIB30BAHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX M (PUHAHCOBBIX
PECYPCOB, NOJDKHO OBbITh oOecredeHO WX WH(GOPMAIMOHHOE COMPOBOXICHHE, B TOM YHCIE B
CpeICTBaxX MacCOBOW MH(OPMAIINH, COIMATBHBIX CETIX, HAa caliTaX 00pa30BaTEIbHBIX OpPraHU3alUi
C MCIIOJIb30BaHuEM (PUPMEHHOW CUMBOJIMKY HAIIMOHAIBHOTO npoekTa "Obpa3oBanue".

Nudopmarnus 06 yuyactuu LlentpoB "Touka pocra" B MepornpusTusx HanpasisieTcss DeaepaabHOMy
OIepaTopy B paMKax €KeKBapTaIbHOTO MOHUTOPHHTA.

6. TpedoBanus k punancosomy odecneuennio llenrpos "Touka
pocra'"

dunaHcoBoe obecneueHne ¢yHkimoHupoBanus lleHTpoB "Touka pocrta" BKIIOYAeT 3aTpaThl B
cootBeTcTBUM ¢ OOmmMH TpeOOBaHUSAMHU K ONPEACICHUI0 HOPMATHBHBIX 3aTpaT Ha OKa3aHHUE
rOCyJapCTBEHHBIX (MYHHIIMIIANBHBIX) YCIYr B cdepe IOMIKOJIBHOTO, HAdajIbHOrO OOIIero,
OCHOBHOro  0oOImIero, cpeiHero oOHIEro, CpeaHero MpoecCHOHAILHOTO  0Opa3oBaHus,
JIOTIOJIHUTENILHOTO 00pa30oBaHMs JETe W B3POCHBIX, JOMOJHUTEIHLHOTO MPO(EeCCHOHATHHOTO
o0pa3oBaHusl JUIS JIMI, UMEIOIIUX MM TMOJIYYAIOUINX cpelnHee NpodecCHOHANIbHOE 00pa3oBaHuE,
po(heCCHOHANBHOTO O0YYCHHs, MPUMEHSIEMBIMU TPU pacueTe oObema cyOcuanu Ha (hUHAHCOBOE
oOecrieueHNEe BBITIOJHEHHUS TOCYJApPCTBEHHOTO (MYHHMIMIAIBHOTO) 3aJaHUsl Ha OKa3aHHe
rOCYyJapCTBEHHBIX  (MYHHMIMIAIBHBIX)  ycIyr  (BBINOJHEHHE  paboT)  rocyaapCTBEHHBIM
(MyHUIIMITATBHBIM) YUPEKIACHUEM, YTBEPXKIECHHBIMU TpukazoM Munnpocsemenusi Poccun ot 20
HOs1Opst 2018 . N 235 1 BKIIIOYAIOMIMMU B TOM YHCIIE:

- omiary TpyAa TEeAaroruyeckux  pabOTHUKOB  00IIe00pa3oBaTeIbHONM  OpraHU3aINH,
obecrnieunBaromux ¢pynkimonnpoBanue [{entpos "Touka pocra";

- IpUOOpeTeHre JI0CTaTOYHOTO0 00bEMA OCHOBHBIX CPEJCTB U MaTepUaIbHBIX 3allacOB, B TOM YHCIIE
pacxoJHBIX MaTepUaloB, Ui oOecredyeHus: peasu3aluu o0pa3oBaTelIbHBIX MPOrpaMM B 0O0bEME,
HEOOXOMMOM JIJIsl HETIPEPhIBHON peaiu3alii 00pa3oBaTesbHOIO MPOIecca;

- o0ecrieueHne TEKYIIEH AEATEIBHOCTH OO0IIe00pa30BaTEIbHOW OpraHU3allui MO O0ECIICYCHHIO
00pa3oBaTeIbHOrO MpoIiecca.

[Ipu dopmupoBanuu Oromkera cyobekta Poccuiickoit denepanuu (MecTHOro Oro/pKeTa) Ha
OYepeHOW TOJ M IJIAHOBBIN MEepHol HEOOXOIMMO MpeycMaTpUBATh OFOJKETHBIE ACCUTHOBAHUS B
o0vemMe, HeoOXxomumoMm uisi (puHaHCOBOTO OOecmeueHus ¢yHkiumoHuposanus lLlentpo "Touka
pocra', B TOM YHCIIE C Y4€TOM COOTBETCTBYIOIIEH HH/ICKCAIUH.

7. 3aKJI04YNTeIbHbIE MOJI0KEHUS

[Ipu peanuzanuu MepoONpHUsATHI B 1eNAX co3faanus U Gpynkuunonuposanus Llentpos "Touka pocra”
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cyowsekt Poccuiickoit ®denepanmu obecrieunBaeT COOMIOJACHHE TPEOOBAHUM AHTUMOHOIIOJIBHOTO
3aKOHOJATENLCTBA U 3aKOHOJATEIbCTBA O KOHTPAKTHOM CHCTEME B cepe 3aKyIloK TOBapoB, pador,
ycInyr Ui oOecriedeHHs] TOCYIapCTBEHHBIX W MYHHIUNAIBHBIX HYXI, B TOM 4YHCJIE€ B YacTd
oOecriedeHs] MOBBILEHUST (PPEKTUBHOCTH, WCKIIOYCHHS OTPAaHHYCHHS Kpyra ITOCTaBIIMKOB H
MOCTABIIIEMOTO  O00OpPY/NOBAaHMWS, TMOBBIMICHUS PE3YJIbTAaTUBHOCTH OCYIIECTBICHHS 3aKYIIOK,
o0ecriedeHusl MPO3PavyHOCTH, TPEAOTBPAIIECHHSI KOPPYIIHH U IPYTUX 3J0yNOTPeOICHU.

IIpu ocymectBiennn cyOnbextamu Poccuiickoit denepanuu 3akymok TOBapoB, padOT, yCIOyr ¢
LENbI0 TPUOOpETeHUs: 000PYAOBaHUs, PACXOIHBIX MATEPUAIIOB, CPEJICTB OOYUYCHHUS U BOCITUTAHHS B
nemnsx co3nanusi Llentpos "Touka pocta" 3a cuet cyocuauu u3 genepanbHoro OrmKeTa OrpKeTaM
cyobexToB Poccuiickoit @eaepanyn Ha cOPUHAHCHPOBAHHME PACXOIHBIX 0053aTEIBCTB CYOBEKTOB
Poccutickoit ®enepanuu:

- o0ecrnieuynBaeTCs LEHTPAIU3ALMS 3aKYIOK B TOPSAKE, ONPEACICHHOM IYHKTOM 7 cTatbu 26
®denepanbHoro 3akoHa "O KOHTPAKTHOW CHUCTEME B cdepe 3aKymoK, TOBApOB, pabOT, YCIyT Ui
o0ecrieueHus TOCYAapCTBEHHBIX U MYHUIIMTIAIBHBIX HYX1'";

- IPUMEHSETCSl HAIMOHAJILHBIN PEXXUM B COOTBETCTBUH ¢ TpeOoBaHUsAMH cTaThu 14 denepaibHOTO
3akoHa oT 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOU cuUcTEME B cpepe 3aKylmoK TOBapoB, padoT,
yCIIyT AJ1s1 00ecrieueHus TOCYAapCTBEHHBIX U MYHUIIUIAIBHBIX HYX1'.

Kpome Toro, mpu ocyriectBiennn 3akynok cyonekramu Poccuiickoit denepannu JOHKHBI OBITH
YUTEHBI:

- moJioskeHus nocranoBieHus [IpaButensctBa Poccuiickoit @epepaunu ot 03.12.2020 N 2013 "O
MUHUMAJILHOU JI0JIE 3aKyTIOK TOBAPOB POCCUHCKOTO MPOUCXOKACHUSA";

- moJyio’keHus nocranoBieHus [IpaBurtensctBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHHUMAJIBLHON 00S3aTENBHON J10JI€ 3aKYIIOK POCCHICKHUX TOBAapOB M €€ JOCTHXKEHUM 3aKa3druKoMm'
(Bmecte ¢ "[lonoxeHueM o TpeOOBaHMSIX K cojepkaHUI0 U (hopme oTdera 00 0OBEMe 3aKyIOK
POCCHICKHX TOBapOB, B TOM YHCJIE TOBAPOB, MOCTABISIEMBIX MPH BHITIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHUM 3aKyMaeMbIX YCIIYT, OCYIIECTBICHHBIX B IENSAX JAOCTHIKEHUS 3aKa3YMKOM MHUHUMAIbHOMN
00s13aTeNbHON JOJM 3aKyMOK, O TPeOOBaHUSAX K COACPKAHHUI0O OOOCHOBAHHS HEBO3MOXKHOCTH
JOCTH)KCHHUS 3aKa3UMKOM MUHUMAJIBHON 003aTeIbHON I0JIM 3aKYIIOK POCCHIICKUX TOBAapOB (B TOM
YHclie TOBApOB, TOCTABJISIEMBIX NPU BBHIMOJIHEHWW 3aKylaeMbIX palboT, OKa3aHUHM 3aKyMaeMbIX
YCIIyT) OTIENBbHBIX BHJIOB, TMPU OCYIIECTBICHHH 3aKYIMOK KOTOPBIX YCTAHOBJICHBI OTPaHUYCHUS
JIOMTyCKa TOBApOB, MPOMCXOSIIMX W3 HMHOCTPAHHBIX TOCYNapCTB, O TMOPSAKE TMOATOTOBKH U
pasMenieHuss B eAMHOW WHGOPMAIMOHHOW cuUcTeMe B cdepe 3aKylmoK TaKuX OT4eTa u
obocunoBanus", "[loJgokeHHEM O TOPSIKE, KPUTEPHSIX U TIOCIEJICTBHHM TPOBEICHUS OICHKH
BBITMIOJTHEHUSI 3aKa3YUKOM OOS3aHHOCTU JOCTHKEHUSI MUHHMAJIbHOW 00S3aTeNbHON JOJIM 3aKYMOK
POCCUICKUX TOBApOB (B TOM YHUCIIE TOBAPOB, MOCTABIISIEMBIX MPHU BHITIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHUM 3aKyMaeMbIX YCIYT) OTHAEIbHBIX BHJIOB, IPH OCYIIECTBICHUH 3aKYINMOK KOTOPBIX
YCTaHOBJICHBI OTPAaHUYEHUS IOMYCKa TOBAPOB, MPOUCXOASIINX U3 HHOCTPAHHBIX TOCYIapcTB").

Ipunoowcenue N 1

K Memoouueckum pekomenoayusam

KOMIUIEKC MEP ("JOPOKHAS KAPTA") I1O
CO3JAHUIO U DYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIMSIX,
PACIHOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU !
MAJIBIX TOPOJIAX, HEHTPOB OBPA3BOBAHUS
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOTTYECKON

HAINIPABJIEHHOCTEM "TOUYKA POCTA"

HaumenoBanue OTBETCTBEHHBII PesynbTar Cpok
MEPOIPUSATHUS
Y TBEpKICHBL: PernoHanpHbIN PacniopsiautenbHblil [He nmo3anee 31
- IOJKHOCTHOE JIMILO B [KOOPAMHATOP AKT PErMOHAIBHOIO [sTHBapsa X <2> roja
COCTaBe oprasa
[PErMOHATIBLHOTO MCIIOJTHUTEIBHOM
BEIOMCTBEHHOT'O BJIACTH,
[POEKTHOTO Oduca, OCYILECTBIISIIOLLETO
OTBETCTBEHHOE 3a rOCYAapCTBEHHOE
CO3JaHHE U yIpaBJjeHue B cepe
(yHKIITHOHUPOBAHUE 00Opa3oBaHus (anee
ieHTpoB "Touka -
pocra'; [pacropsiIuTENbHbBIN
- IIOKa3aTeNn akT POVB)
NEATENIBHOCTH LIEHTPOB
"Touka pocta";
- Tunosoe [losoxxenne
0 IeATEIbHOCTH
[{enTpos "Touka
[pocTa" Ha TEPPUTOPUU
cyonbekTa Poccuiickoit
Denepanuu
- [IepeYCHb
0011e00pa3zoBaTEIbHBIX|
OpraHu3alui,
[PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U
MaJbIX TOpoJax, Ha
0a3e KOTOPBIX
[JIaHUPYETCS CO3AaHHe
[{eaTpoB "Touka
pocta'.
CdopmupoBan u PernonanbHbIM TTucemo CornacHo
COTrJIacOBaH KOOPJIMHATOP, (benepabHOTO OTJIETTLHOMY
MHPPACTPYKTYPHBIH  |(heaepabHbIi orepaTopa u rpaduky
ITUCT orepaTop [pactopsiIuTENbHbBIN
akt POVIB
OOBsBNICHBI 3aKYNIKK  |PernoHaabHbBIN 3Bemienus o He no3aHee 1 anpens




TOBapOB, paboOT, YCIYT [KOOPAMHATOP [IPOBEJICHUU X roga
Uit co3nanus LlenTpos BaKymoK
"Touka pocTa"

4. CdopmupoBanbl PernonanbHbIi PacniopsiiutenbHbiil [He mo3Hee 1 anpens
[IPOEKTHl 30HUPOBAHUS [KOOPAUHATOP akT POVIB X rona
[{enTpos "Touka
pocra"

5. [IpoBeieH MOHUTOpPUHI{PernoHanbHbIN [To dopwme, 25 aBrycra X roja,
[paboT 1o NMPUBEACHUIO [KOOPAUHATOP ONpeesieMON ajee eXeroHo
rotaaok Llentpos MuHnpocBeleHus
"Touka pocra" B Poccuu v
COOTBETCTBHE C DenepanbHbIM
METOAMYECKUMU OI1epaToOpoOM
[PEKOMEHIALIUSIMU
MuHIpOCBeIIeHUS
Poccun

6. Hauano paGoTsr PernoHanbHbIN Nudpopmarmonnoe |1 centsiops X roma
[lenTpoB "Touka KOOPAWUHATOP ocsemenne B CMU
pocra”

7. E>xexkBapTaibHbII PernonanbHbIi Otuer 1 okts6ps X rona,
MOHUTOPUHT KOOpPIMHATOP DenepanbHOMY naee -
BBITIOJIHEHHUS orepaTopy 1o €KEKBAPTAIBHO B
[oKa3aTesiel co3IaHus MTOraM TEeUeHue 2-X JeT
1 GYHKIIMOHUPOBAHUS MOHUTOPHUHIA
ieHTpoB "Touka

ocra"

<2> X - TOJ] OJIy4eHUsI CyOCHINU.
ITpunooscenue N 2

K Memoouueckum pexomenoayusim

MUHHUMAJIBHBIE UHIUKATOPHI 1 TIOKA3ATEJIN
PEAJIM3ALIMU MEPOIIPUSITUM 1O CO3JIAHUIO N
®YHKIIMOHUPOBAHUIO B
OBILIEOBPA30OBATEJIBHBIX OPTAHU3ALIMSIX,
PACIHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX, IEHTPOB OBPA3ZOBAHUS
ECTECTBEHHO-HAYYHOUN U TEXHOJOI'MYECKOM
HATIPABJIEHHOCTEMH "TOYKA POCTA"



OCBAMBAIOLIUX J[BA U
bomnee yueOHBIX
MpeaMeTa U3 Yyucia
MpeMETHBIX o0sacTei
"EcTecTBeHHO-HAY4YHBIE
peaMeTsr”,
"EcrecTBEeHHbBIEC HAYKH",
"Matematuka u
mHpOopMaTHKA",
"O011ecTBO3HAHKE U
©CTECTBO3HAHHE",
"Texnonorus" u (Win)
KYpChl BHEYPOUHOI
NesITeTbHOCTH
OOIENHTEIIICKTYaIbHON
HATIPABJICHHOCTH C
MCIIOJIb30BaHHEM
CpeACTB 00y4eHUs U
Bocnutanus LlenTpa
"Touka pocra" <3>

HaunmenoBanue MuHuManbHOE MuHuMansrHOE Meroauka pacuera
HMHJUKATOpa 3HAUEHUE B TOJ VI | 3HAYEHHUE B TOJ AJIs MUHUMAJIBHOTO
(moka3zares) 00111600pa30BaTENbHBIX| MAJOKOMIUIEKTHBIX —|[TOKA3aTeJs B LEJIOM 110

opraHuzanuii, He  [oOmieoOpazoBaTeNbHBIX| CyOBeKTY Poccuiickoit
SIBJISTFOLLMX CS opraHu3alui ®denepanuu, B rof
MaJIOKOMILIEKTHBIMU
YUucieHHOCTh 300 100 Cymma 3HauYeHU I
0O yJarommxcs (B rog otkpeITHs - 150)|(B rog oTkpeiTHs - 50) [MOKa3aTes Mo BceM
0011e00pa3zoBaTeIHLHOM 0011e00pazoBaTEILHBIM
OpraHu3aLuH, OpraHu3anusM, Ha 0aze

KOTOPBIX CO3TAI0TCS
1eHTpsl "Touka pocra"

TEXHUYECKOU U
€CTECTBEHHO-HAYYHOU
HAIPaBJICHHOCTH C
MCIIOJIb30BaHUEM
CpencTB 00y4YeHUs U
BocriuTaHus Llentpa
"Touka pocta" <4>
(uenoBek)

(uenoBek)

UucieHHOCTh 60 30 CyMMa 3HaueHUN

0O yJaromxcs (B rox otkpeITHs - 30) |(B rog OTKpeITHA - 15) [MOKa3aTesns mo BceM
0011e00pa3zoBaTeIHLHOM 0011e00pa3oBaTEIHLHBIM
OpraHu3aluy, OpraHu3anusM, Ha Oaze
OCBAMBAOIIUX KOTOPBIX CO3AI0TCS
ITOTIOTHUTEIIbHBIE 1eHTpsl "Touka pocra"
oO1eoOpa3zoBaTeIbHbIC

[pOrpaMMbl

100

ﬂOJIfI neaarort4cCKux

100

100




pPabOTHUKOB IIEHTpA
"Touka pocra",
[POMIEIIINX 00ydIeHHE
[0 IporpaMmmam u3
peecTpa mporpamm
MOBBIICHUS
KBaTH(PUKAITAN
(benepansHOTO
oneparopa <5> (%)

<3> Hcnoap30BaHue CpeACTB 000PYI0BaHUS, OOYUECHUSI U BOCIUTAHUS BO3MOXKHO Ha BCEX YPOBHAX
o0riero oOpa3oBaHus U 1EeIeCO00pa3HO I pea3alii YPOUHON U BHEYPOUHOM JIEATEILHOCTH 110
porpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJIOTWYECKOW HalpaBiieHHOcTeW. Pacuer mnokazarens
MpeaycMaTpyuBaeT  CYMMHUPOBAHHME  YHCICHHOCTH  oOydarommuxcs  oOmieoOpa3oBaTeIbHOM
OpraHu3alliy, KaKJIbI U3 KOTOPBIX 3a/IeHCTBOBAH B OCBOCHUU HE MEHEE JBYX INPEJIMETOB, KypCOB,
JUCIUTUTMH (MOJYyJieH) €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUECKOW HAaNpaBJIEHHOCTEH B paMKax
peajin3aluy OCHOBHBIX 00IIe00pa3oBaTeNbHBIX MPOrpaMM. YUHUTHIBAIOTCS yueOHbIE MpEeJIMEThl U3
yuciia TpenMeTHhIX obOmacteir  "Marematnka u  uH(opmatuka', "OOmecTBoO3HaHHE U
ecrectBo3Hanue", "Texnonorusa", "EcrecTBeHHO-HayuHble npeamerTsl’, "EcTecTBeHHBIE Hayku' U
(M) Kypchl BHEYPOUYHOH J€SATEIBbHOCTH, pealn3yeMble C HUCIOJIb30BAHHUEM CPEICTB OOY4YEHUS U
Bocriutanus LlentpoB "Touka pocta". B ciydae, ecnu B 00meoOpa3zoBaTenbHON OpraHU3alyy,
00I1ast YMUCICHHOCTh 00YYaIOIIUXCsl MEHbIIIE YKa3aHHOTO 3HAYEHUsl, 3HaU€HHEe TMOKa3aTels JI0JHKHO
cocTaBiATh He MeHee 80% OoT 001Iell YMCIEeHHOCTH 00yUaloIuXCs.

<4> B cny4ae, ecnu B 0011e00pa3oBaTebHON OpraHu3aluy, o0I1as YMCIEHHOCTh 00Y4aroLIuXcs
MEHbIIIE 3HAYEHHs, yYKa3aHHOIO B IOKa3aTene |, 3HaueHHe IMOKa3aTeNs JIOJDKHO COCTaBIATH HE
meHee 20% ot  oOmed  4YMcAeHHOCTH  oOydwaromuxcs. g — MaJOKOMIUIEKTHBIX
0011e00pazoBaTeIbHbIX OpraHU3aluil JOMYCKAaeTCsl OTCYTCTBHE JIMIIEH3UM Ha JIOTOJHHUTEIbHOE
00pa3zoBaHKe U PeaTU3yeMbIX IPOTrPaMM JIOTIOJHUTEIBHOTO 00pa30BaHMsL.

<5> B cooTrBeTcTBUM C MYHKTOM 2 4yactu 5 crtathu 47 denepanbHoro 3akona ot 29.12.2012 N
273-®3 "OO6 oOpazoBanun B Poccuiickoii ®epepanmu" MOBBINIEHHWE — KBAIU(UKALUN
MearorH4ecKNX pPaOOTHUKOB OCYIIECTBISIETCSI HE peXe OJHOro pasa B Tpu roja. IlosblmieHue
KBaJIM()UKALMU TIeIaroriiaeckoro padotHuka neHTpa "Touka pocta" 3aCUMTHIBACTCS MPH HATUYUU
JEUCTBYIOMIETO (C JaThl MPOXOXKICHHS MPOLUIO He Oosiee 3 JIET) yAOCTOBEPEHHS O TOBBIIICHUU
KBaJIM(UKALMU TI0 MPOrpaMMaM, COOTBETCTBYIOIIUM HampaBieHHocTsM Llentpa "Touka pocta",
WIH TIPOXOXKACHUM OOydYeHHUs MO mporpammam ¢eaepalbHOro orneparopa. Takke y4uThIBaeTCs
HAIAYME Yy TEeNaroruuyeckux paOOTHUKOB YIOCTOBEPEHUH O TOBBIINICHUW KBaTU(PUKAIUK I10
nporpammam  u3  ®DexepanbHOTO peectpa 00pa30BaTENBHBIX IMPOTPAMM  JIOTIOJTHUTEIHHOTO
IpoQecCHOHANBHOT0 00pa30BaHMUS.

IHpunoorcenue N 3

K Memoouueckum pekomenoayusam

INEPEYEHb OBIIEOBPA3OBATEJIbHBIX
OPI'AHU3BALIMU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U ®PYHKIHIUOHUPOBAHUE LHIEHTPOB
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OBPA3OBAHUS ECTECTBEHHO-HAYYHON U
TEXHOJOT'MYECKON HATIPABJTEHHOCTEH "TOUYKA
POCTA"B _ T'OJY B PAMKAX ®EJEPAJIBHOI'O
IMPOEKTA "COBPEMEHHASI IIIKOJIA"
HAIIMOHAJIBHOI'O ITIPOEKTA "OBPABOBAHHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOH ®EJIEPAIINN)

N | HaumeHoBanue HaumenoBanue IOpunnueckuit agpec | Yucnennocts | MaiokoMIieKTHas
I1/TMyHUIIUITAIEHOT0[001Ie00pa30BaTeIbHOM00IIe00pa3oBaTeIbHOM00 yHaromuxcs| (1a/HeT, KOJTMIECTBO
o0pa3oBaHusl |OpraHu3anuu, Ha 0a3e| opraHu3anuu (1o KJIACCOB-KOMILIEKTOB)
KOTOPOM TUTAHUPYETCS yCTaBy)
coznanue LlenTpa

"Touka pocta"

Ilpunoorcenue N 4

K Memoouueckum pekomenoayusam

THUIOBOE MNOJIOKEHHUE O IIEHTPE OBPA30OBAHUS
ECTECTBEHHO-HAYYHOUM U TEXHOJOTMYECKOU
HAIIPABJEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAUMEHOBAHME OBIIEOBPA30OBATEJBHOU
OPTAHM3AIINN>

1. O01mme mojoxkeHus

1.1. Lentp oOpa3oBaHus €CTECTBEHHO-HAYYHOW W TEXHOJOTMYECKOW HampaBieHHocTed "Touka
pocta" Ha 0aze <HamMeHOBaHHE 00IIe00pazoBaTeIbHON opranmu3anuu> (naiee - LleHTp) co3man ¢
LEIbI0 PAa3BUTHA Yy OOYYAIOUIMXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4ecKod, MHGOPMaIMOHHOMN
IpPaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOIO W KPEaTHMBHOTO MBIIUIEHUS, COBEPIIEHCTBOBAHUS
HaBBIKOB €CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOW HAMPaBICHHOCTE.

1.2. lentp He sBJISCTCS OPUAMYCCKHM JIMIIOM M JEHCTBYET JUIS OCTHXKEHUS YCTaBHBIX IeJICH
<HaMMEHOBaHHE 00Ie00pa3oBaTeIbHON OpraHu3alum> (fganee - YUpexaeHue), a TakKe B IEIIX
BBIIMOJIHCHHSL 33Ja4 W JOCTHXKCHUs TOKa3aTelnedl W pe3ysIbTaTOB HAIMOHAJIBHOTO IPOEKTa
"OG6pa3oBanue".

1.3. B cBoeit pnestenbHocTu lleHTp pykoBoacTByercs PeaepanbHbM 3aKOHOM Poccuiickoii




Oeneparnun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit denepanun, ,
JIpyTMMH HOPMAaTHUBHBIMHU JIOKyMeHTaMu MuHucTepcTBa mnpocelieHus: Poccuiickoit denepaiuy,
WHBIMM HOPMATUBHBIMU MpaBoBbIMU akTamu Poccuiickoit ®Denpepanuu, mporpaMmMol pa3BUTHSA
<HaWMEHOBaHHE 00I1e00pa30BaTENFHON OpraHu3al>, ITUIAHaMH pabOThl, YTBEPKIECHHBIMHU
yupeauteneM u HactosmuM [lonoxxenuem.

1.4. LlenTp B CBOEH NEATEILHOCTH NOJYUHSACTCS PYKOBOIUTEIO YUPEXKIEHUS (TUPEKTOPY).

2. llean, 3anaun, pynkuuu gesitreabHocTn lleHTpa

2.1. OcHoBHOHN wenbO JesATeNbHOCTH lleHTpa sBISIETCA COBEPIICHCTBOBAaHHE YCIOBHM s
MOBBIILICHUS KauyecTBa 0Opa30BaHMs, PaCUIMPEHHS BO3MOXKHOCTEH OOydalOIIMXCs B OCBOCHUU
y4eOHBIX TNPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBJICHHOCTEH, MporpaMm
JOIOJHUTENILHOTO 00pa30BaHUs €CTECTBEHHO-HAyYHON U TEXHUYECKOI HalpaBIEHHOCTEH, a TakkKe
JUISL IPaKTUYECKO 0TpabOTKK yueOHOro Marepuaia mo yueOHbIM npeaMeTtaM "dusmka", "Xumus'",
"buonorus".

2.2. 3apauamu L{eHTpa sBISIOTCS:

2.2.1. peamu3anus OCHOBHBIX O0OIIEO0pa30BaTENBHBIX NPOTPaMM IO YYEOHBIM MpeaMeTaM
€CTECTBEHHO-HAYYHOU U TEXHOJOTMYECKOW HAIlpaBJIECHHOCTEW, B TOM YHUCJE B paMKaX BHEYPOUHOMU
JESITETLHOCTH 00yJarouXCs;

2.2.2. pa3paboTka H peanu3amnus pa3HOYPOBHEBBIX JOIMOJHUTEIBHBIX OO0IIe00pa30BaTEIbHBIX
MpOTpaMM €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HAmNpaBJI€HHOCTEH, a TakX e MHBIX MPOrpaMm, B
TOM YHCJI€ B KAHUKYJISIPHBIN TIEPUOT;

2.2.3. BoBiieYeHHE O0YYAIOMIUXCS U MEJArorn4eckiuX pabOTHUKOB B POEKTHYIO JESITEIbHOCTB;

2.2.4. opranuzanusi BHEY4eOHOW JESITENTPHOCTH B KAHHWKYJSPHBIM TepHoi, pa3padoTka u
peaym3anusi COOTBETCTBYIOIIMX OOpa30BaTeNbHBIX NPOTpamMM, B TOM YHCIE IS Jlarepe,
OpPraHM30BaHHBIX 00PA30BATEIBHBIMH OPTaHU3AIMSIMH B KAHUKYJISIPHBIA TIEPHOT;

2.2.5. TOBHINIEHUE HpO(i)GCCI/IOHaJ'IBHOFO MaCTepCTBa MNCAAroru4CcCKux pa6OTHI/IKOB I_IeHTpa,
peAIM3YyOIHUX OCHOBHBIC U JOIMOJIHUTCIIbHBIC 06IHeO6paBOBaT€HBHBIC IIporpaMMBbl.

2.3. LlenTp 1Sl JOCTH>KEHHMS LIEJIM U BBIMIOJHEHUS 3a]1a4 BIPABE B3aUMOCICTBOBATH C:
- pa3nuuHBIMU 00Pa30BaTEIHLHBIMU OPraHU3AUSIMU B JOPME CETEBOTO B3aUMO/ICHCTBHS,
- C UHBIMH 00pa30BaTEIbHBIMU OpTraHU3AlMSIME, Ha 0a3e KOTOPHIX co3/anbl eHTphl "Touka pocra';

- ¢ (QenepadbHbIM  OMEPATOPOM, OCYIICCTBISIOMUM (GYHKIMA TI0 WHHOPMAIMOHHOMY,
METOUYECKOMY U OpraHU3allMOHHO-TEXHUYECKOMY COIIPOBOXKJICHUIO MEPONPUSATHH 1O CO3/IaHUIO U
¢byHKUIMOHUpOBaHMIO TIeHTpoB "Touka pocra", B TOM 4dHCIEe IO BOMPOCAM TMOBBIIICHUS
KBATM(PUKAIUN TIEAarornuecKux paboTHUKOB;

- 00yYaronMMucss U POJIUTEIAMU (3aKOHHBIMU TIPEICTABUTEINSIMU) OO0YUYaOIIUXCS, B TOM YHUCIE C
MPUMEHEHUEM JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.

3. llopsinok ynpasJienusi LienTpom ""Touka pocra'

3.1. PykoBoautenb VYUpexkJeHUS U3JaeT JIOKAJIbHBIA HOPMATUBHBIM akKT O Ha3HAYEHUU
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pykoBoautens Llentpa (kypaTtopa, OTBETCTBEHHOTO 32 ()yHKIIMOHUPOBAHHE U Pa3BUTHE), a TAKXKE O
coznanuu Llentpa u yrBepxkaenun [lonoxenue o aesitensHocTH L{eHTpa.

3.2. PykoBoaurtenem lleHTpa MoOxeT OBITh Ha3HAUYEH COTPYAHUK VYUPESKICHHUS €3 4YHCIA
PYKOBOSIIIIUX U TIEIarOrM4eCKUX paOOTHUKOB.

3.3. PykoBoautens Llentpa o0si3an:
3.3.1. ocymecTBISTh ONEPaTUBHOE PYKOBOJACTBO LleHTpoM;

3.3.2. OpeacCTaBIATb MHTCPCChI L[eHTpa o AOBCPCHHOCTU B MYHUIIUIAJIBHBIX, I'OCYJAAapCTBCHHbBIX
OopraHax pE€ruoHa, OpraHu3aluiax AJis p€ajin3alnn ueneixi H 3a1a4 I_IeHTpa;

3.3.3. oruuThiBaThCS Niepen PykoBoauteneM YupexaeHus o pedynbrarax padoTsl LlenTpa;

3.3.4. BbINOJNHATH HHbIE OOA3aHHOCTH, NPEIYCMOTPEHHbIE 3aKOHOJATEIbCTBOM, YCTaBOM
YupexaeHusi, JOJKHOCTHON MHCTpYKIMEH 1 HacTosinuM [lonoxkeHuem.

3.4. PykoBonutens LlenTpa Brpase:

3.4.1. ocymecTBIATh pacCTaHOBKY KaapoB lleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISECTCS
MIPUKA30M PYKOBOAUTENS Y UpEexKICHUS;

3.4.2. Mo COTJIaCOBaHMIO C PYKOBOAMTEIIEM Y UPEXKICHUSI OPraHU30BbIBAaTh Y4€OHO-BOCTIMTATEIbHBII
nporecc B LIeHTpe B COOTBETCTBUU € LENIAMH M 3aa4aMu L{eHTpa 1 OCyIIECTBIATh KOHTPOJIb 32 €ro
peanu3anuen;

3.4.3. oCymIeCTBIATh MOATOTOBKY OOydYalOmUXcs K YYacTHIO B KOHKYpCax, OJIMMITHAJIAX,
KOH(DEPEHINAX ¥ HHBIX MEPONPHITHIX IO MPOoUIIIO HAIIPaBJICHHH esTeapHocTH LleHTpa;

3.44. 1mo COIVIACOBAaHUIO C PYKOBOJUTENIEM YUPEXJEHUS OCYIIECTBISITh OPraHU3alUi0 U
MPOBEICHUE MEPOTIPUATUI TT0 MPOITIO HAMpaBlIeHWH aesTenbHocTH LlenTpa;

3.4.5. oCyllIeCTBIIATh UHBIE IIpaBa, OTHOCAILMECA K AedaTebHOCTH LleHTpa u He mpoTuBOpedalue
HelsiM W BHUJAM JICATENBHOCTH 00pa3oBaTEeNbHOW OpPraHM3alld, a TaKKe 3aKOHOJATEIBCTBY
Poccuiickoni denepanyu.

Ipunoocenue N 5

K Memoouueckum pekomenoayusam

PEKOMEHJIAIIMHU 11O UCITIOJIB30BAHUIO
CTAHJAPTHOI'O KOMIIJIEKTA OBOPYJIOBAHUS
IIEHTPA "TOUKA POCTA" IIPU PEAJIN3ALINN
IMPOT'PAMM ECTECTBEHHO-HAYUHOM U
TEXHOJIOTHYECKOUW HAITIPABJIEHHOCTEHA

[lepeyeHr cTaHmapTHOTO KOMILIEKTa 0OoOpyaoBaHusi aisi ocHameHus LlentpoB "Touka pocta"
c(hOpPMUPOBAH C YUETOM Psijia IPUHIIUIIOB, B TOM YHCIIE:

[TpuHIMI TPeeMCTBEHHOCTH cucTeM obopynoBanus. OOopynoBaHUE IS MPOBEACHUS YYCHHIECKUX
MPaKTUYECKUX pabOT sABISAETCS OOIIMM JUIsi YPOBHEH OCHOBHOT'O OOIIETO U CPETHEro OOIIero



oOpa3oBaHusi. B cucreme HarjsiiHbIX CpeACTB OOyYEHHUS U JEMOHCTPALMOHHOIO O0OpYIOBaHMS
MMEIOTCS 0a30BbIE 3JIEMEHTHI, OOIIME NJIT OCHOBHOTO OOIIET0 M CPEAHEro 00Iero oOpa3oBaHMS.
Hudposas maboparopust u 0060pyaOBaHME OOIIETO Ha3HAYEHHUS TO3BOJIAIOT OOECIeunBaTh
JeSITEIbHOCTh O0YyYaroIlMXCcsl KaK B OCHOBHOM, Tak W B cTapllied IIKoJe, a B COBOKYIIHOCTH C
nudpoBeIMH JTabopaTopusiMu 10 (pu3uke, OUOTOTHM W XUMUU - TMPAKTHYECKYIO IESITEIBHOCTh B
paMKax U3y4eHHs €CTECTBEHHO-Hay4HBIX npeaMeToB B 10 - 11 kimaccax Ha yriayOJeHHOM ypOBHE.

[lpuHIMIT couYeTaHMS KIACCUYECKUX M COBPEMEHHBIX CpPEICTB W3MEPEHHH U CcrocoOoB
HKCHEPUMEHTAIILHOTO HCCIIEIOBaHUS SIBJICHHUA. B coctaB 00OpynoBaHHs BXOIAT KIACCHUECKUE
CpeacTBa M3MEpeHus (HampuMep: IUHAMOMETPBI, CTPEIIOYHBIE amIepMeTp M BOJIBTMETP) U
uudpoBbie MpUOOPHI (Hampumep: UPPOBLIE BEChl, CEKyHIOMEp) U AaTuuku. COOI0eHHE ITOTrO
MIPUHIIMIIA UMeeT 0co00€ 3HAUYEHHUE JJIs1 YPOBHS OCHOBHOTO O0IIIEro 0O0pa3oBaHMsl, TOCKOIBKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHoco0aMu u3MepeHus: (U3NYECKUX BEIHYUH, (HOpMHUpYeETCs
MMOHMMaHUE TPUHIUIIOB JICHCTBHSI AaHAJOTOBBIX M3MEPHUTEILHBIX NPUOOPOB M 00OECrednBaeTCs
nepexo K UCIOJIb30BAHUI0 MHCTPYMEHTOB IU(PPOBOH 1ab0paTOpHH.

[TpuHIUIT IpUOpUTETA YYCHHUUYECKOTO SKCIEPUMEHTA JUISl pEATH3alMd CUCTEMHO-/IEATEIIbHOCTHOTO
nonaxona. Peanusamus CHUCTEMHO-IESTEIILHOCTHOTO IMOAX0Ja B OOYYEHHWH €CTeCTBEHHO-HAYYHBIM
npeaMeTam 0Oazupyercsi B TEPBYIO O4Yepelb Ha BOBJICUEHUH OOYYAIOMIMXCS B MPAKTHUYECKYIO
JeSITETLHOCTD TI0 MTPOBEJCHUIO HAOMI0IeHUH 1 onbITOB. [103TOMY 3HaUnTENbHAS YacTh HAOIIOACHUI
U ONBITOB, KOTOPbIE B TPAAMIMOHHON METOJUKE TMpeaarajnch Kak JIEMOHCTPAIMOHHbIC,
MIePEeHECeHBI B pa3psij yUeHHYEeCKUX paboT. CieayeT OTMETUTh, YTO B HACTOSILEE BPEMs U3yueHHUE
¢U3UKK, XMMUKM M OWOJIOTMM B OCHOBHOM IIIKOJE M Ha 0a30BOM ypOBHE CTapIIeil NIKOJIbI
OpPUEHTHUPYETCS Ha OCBOCHHME €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, KOTOPOE HJET uepe3 pa3BUTHE
CIIOCOOHOCTEH yYalIMXcs aHAIM3UPOBATh PAa3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYIO MH(MOPMAIMIO U
UCIOJIb30BaTh MOJYYSHHbIC 3HAHUS Ul OOBSICHEHUS SIBICHUM M IPOIIECCOB OKPYXKAIOIIEr0 MHpA;
MIOHUMAaTh OCOOEHHOCTH UCMOJIb30BAHUSA METOJOB €CTECTBO3HAHHMS Ui IOJYy4YeHHs Hay4dHBIX
JAHHBIX; MPOSIBIIATh CAMOCTOSITENIbHOCTD CY)K/IEHUI M MOHHUMATh POJb HAYKH M TEXHOJOTHYECKHUX
WHHOBALIMK B Pa3BUTHUU OOIIECTBA; OCO3HABATh BaKHOCTh HAYYHBIX MCCJIEIOBAaHMM M MX CBS3b C
HaIlUM MaTepuajbHBIM OKPY)XEHHEM U COCTOSHUEM OKpykawomeh cpensl. OpueHranus Ha
€CTECTBEHHO-HAyYHYI0 TPaMOTHOCTb MPEAINOIaraeT akleHT Ha METOJOJIOTHI0 HAyKH U HAIPIMYIO
CBSI3aHO Kak C OOIIMM YHCIOM YYEHHUYECKHUX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK H
HAIpaBJICHHOCTBIO HMX Ha (OpPMHUpPOBAHHME CAMOCTOSITEIILHOCTH JIEUCTBUU MpH MPOBEACHUU
HaOJIIOACHUA, U3MEPEHUI U UCCIIeIOBAHUM.

Hcnonp3oBaHue CpencTB HAMBIIHOCTA H  y4eOHOro oOOpynoBaHHs B y4eOHOM mpoiiecce
HAIpaBJICHO Ha BBIMIOJIHEHUS ClieAyromux (yHKIui: obecneuynBaioT 0osee IMOJHYK M TOYHYIO
nHpopmauio 00 M3ydaeMoM SIBICHHHM HJIM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT IMOBBIIICHHIO
KauecTBa OOydYEHHS; TIOMOTAlOT B MAaKCHUMaJlbHOW MeEpe pa3BUTh ITO3HABATENIbHBIE WHTEPECHI
yYalIuXxcs; MOBBIIIAIOT YPOBEHb HATJSIIHOCTH W JOCTYIMHOCTH OOYYEHUS; YBEIMYHMBAIOT 00BEM
CaMOCTOATEIBHON pabOThI YHAILINXCsl HA YPOKE U BHEYPOUHOU JIEATEILHOCTH; CO3/Iat0T YCIOBHSI ISt
OpraHu3allii MPAKTUKO-OPHUEHTUPOBAHHONW MPOEKTHOW M MCCIIE0BATENIbCKOM J1€ATENbHOCTH; Jat0T
BO3MOKHOCTb JIOCTYIIHEE M IIIyO)Ke pacKpbITh COAEpKaHHE y4yeOHOro mMarepuaia, CIoCOOCTBYIOT
(OPMUPOBAHUIO Y YUAIIMXCS MOJ0KHUTEIbHBIX MOTHBOB 00Y4YEHUSI.

Baxwneitmeii uvacteto ocHameHus Llentpa "Touka pocta" sBisercs uudposas maboparopwus,
MepeyYeHb JATYMKOB KOTOPOI MO3BOJSET MCIIOJIB30BaTh ATy Ja00OpaTOPHUIO MPH M3yYeHUH (PU3UKH,
XUMHH U Ouosioruu. BeeseHre B MIKOJIBHBINA SKCIEPUMEHT UGPPOBBIX JATYUKOB ISl PETUCTPALUN
pa3IMyYHBIX BEJIMYMH U BO3MOXKHOCTU HCIOJIB30BaThb KOMIbIOTEp (CMapTGOH WM IUIAHUIET) IS
pacueToB M O(OpMIIEHHUS DPE3YyIbTATOB OINBITOB, MO3BOJISIET MEPEHTH Ha HOBBIA KaueCTBEHHBIN
YPOBEHb IIPOBEACHHUS H3MEPEHHH, YIPOCTHB IPOLECC H3MEPEHHH W TOBBICUB HUX TOYHOCTD.



[TosiBnenne 1UGPOBBIX TEXHOJOTMM B J1aOOPAaTOPHBIX pabOTax MOBBIIAET MX AKTYaJIbHOCTh U
IIPUBJIEKATEIBHOCTh B CO3HAHUM COBPEMEHHOI'O IIKOJIBHUKA, YCUIMBAET HAIVIIAHOCTH KaK B XOJE
OTBITOB, TaK M IpU 00pabOTKe pe3yslbTAaTOB C HCIOJIb30BAaHUEM NPOTPaMMHBIX CpeicTB. Jlis
HKCHEPUMEHTOB IO OWOJIOTUM U XHUMHUHM 3TO SBJIAETCS 3HAYUMBIM I1€PEXOJOM OT KadeCTBEHHBIX
HAOJIIOJICHU U OIBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTaM.

Hcnonp3oBanue I.IH(i)pOBOfI Ha60paT0pI/II/I CYIICCTBCHHO HM3MCHACT IMOAXOAbl K IIPOBCACHHUIO H
ACMOHCTPAIUOHHBIX, U YYCHUYCCKUX OIIBITOB!:

Hcnonp3oBanue L[H(l)pOBBIX JAaTYUKOB B Ka4YCCTBC HU3MCPUTCIBbHBIX HWHCTPYMCHTOB U3MCHICT
noAXOoAbl K IMPOBCACHUTIO ITPSAMBIX HSMCpeHHﬁ (1)I/IBI/I‘I€CKI/IX BCJINYHH.

TpamunuoHHO B KayecTBE CpPEACTB H3MEPEHHUS WCIOJIB30BAUCH IMPOCTEHIINE WHCTPYMEHTHI
(ppIYaKHBIE BEChl W PAa3HOBECHI, MEH3YpKa, JMHAMOMETP, TEPMOMETP) M CTPEIOYHBIE MPUOOPHI
(ammepMeTp M BOJIBTMETD).

Hcnonp3zoBanre nuppoBBIX JATYUKOB MO3BOJISIET HA COBEPIICHHO JAPYroM KauyeCTBEHHOM YPOBHE
MPOU3BOJNTE HM3MEPEHUSI BPEMEHH, pPACCTOSHUS, HMETh BO3MOXHOCTh PETUCTPUPOBATH U
HaOJIr01aTh U3MEHEHHE BO BPEMEHH TaKUX BEJIMYMH KaK TEMIIEpaTypa, dJIeKTPHYECKOe HAIPSHKEHHE,
CHJia TOKa U T.[.

OTH BO3MOXHOCTH IO3BOJISIIOT, HApUMEpP, Ha YPOKax (U3UKU C BBICOKOM TOYHOCTBIO HM3MEPHUTH
MIHOBEHHYIO CKOpPOCTb Tella, ABMXKYIIErocs HEpaBHOMEPHO, HAOJ0JaTh B JIMHAMHUKE IPOLECC
AJEKTPOMAarHUTHOM MHAYKIMH, BOBHUKHOBEHHE W M3MEHEHUE MHAYKIIMOHHOTO TOKa, MCCIEI0BATh
M3MEHEHHUE TEMIIEPATypPhl C TEUEHUEM BPEMEHHU B MPOLIECCE YCTAHOBJICHHSI TEILIOBOTO PAaBHOBECHS U
T.J.

Ha ypokax Owuosornu mOSBISETCS BO3MOXHOCTh IOJIYYUTh KOJIMYECTBEHHbIE [aHHbIE IIpU
MIPOBEJICHUU OIBITOB, HAIIPUMEP: MPH OIpeeaeHUH (HaKTOPOB, BIMAIOIIMX HA CKOPOCTH Mpoliecca
¢doTocuHTE3a, TNPH U3YYEHUU [bIXaHUA KOpPHEH U JIMCTbEB, IPH HCCIEJOBAHUU YCIIOBHI
MpOpacTaHusi CEMSH U T.JI.

Ha ypokax XuMUM Ha KOJMYECTBEHHBIH YPOBEHBb MEPEXOIST MPAKTUUECKHE PAOOTHI MO M3yUEHUIO
IpoIecca EKTPONIN3a, UCCIST0BAHIE IK30TEPMUUECKHUX U YHAOTEPMUYECKUX PEAKIUii, TeIJIOBOTO
s dexra ropeHuss TormBa W T.A. C UCHONB30BAaHHEM TPAJUIIMOHHBIX '"aHAJOTOBBIX" CPENCTB
NoJO0OHBIE W3MEPEHUs] BBIIOJHUTH HEBO3MOXKHO. OHAaKo, TpH Mepexoie Ha MH(POBYIO
1a00paTopui0 B TEMAaTHYECKOM IUIAHUPOBAHWU HEOOXOAMMO TMPEIyCMOTPETh JOMOIHUTEIBHOE
BpeMsi JiJisi 00ydeHus paboTe ¢ JaTYMKaMH, BKIIOYas COOPKY AKCIEPUMEHTATBHOM YCTAHOBKH C
JIAaTYMKAaMH, CHSTHE TIOKAa3aHUH ¢ SKpaHa KOMIIBIOTEpa, ONpeeNIiCHHE TOTPENTHOCTEeH N3MEePEHHIA.

st paGoThl ¢ MUPPOBBIMH JATYUKAMHU HCIIOJIB3YETCs CIEUAIBHOE MPOrpaMMHOE ObOecreueHue,
YCTaHOBJICHHOE Ha KOMMbIOTEp. s KoMMyHHMKanuu mU(POBBIX JAaTYMKOB, 3aMCA U XPAHCHUS
nH(pOpMaIUH, MOTYYEHHOU ¢ UX MOMOIIBI0, u(poBas 1a00paTOpus UCIOIB3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTAaHOBJICHHBIM IIPOTPaMMHBIM 00€CTICYEHUEM.

Hcnonp3oBanue KOMMBIOTEPHOM (HOPMBI PETUCTPAIMH TOJYYCHHBIX 3HAYCHHH W TIOCTPOCHHS
rpa@ukoB W3MEHSET TOIXOIbl K OQOPMIICHHUIO JIA0OPATOPHBIX M TPAKTHYECKUX pabdoT
00yYaIOITUMHCS.

JlaHHbBIe, TIOTyYEHHBIE TIPY ITOMOIIU HUPPOBBIX JATIUKOB, BHOCATCS B AJIEKTPOHHBIE TAOJUIIBI, YTO
MO3BOJIIET CTPOUTH TpadMKH 3aBHCUMOCTEH HCCIelyeMBbIX BEJIHMYMH Ha dKpaHe KomIbioTepa. Ha
OCHOBaHUM 3TUX I'paUKOB JIeNaTh BBIBOJABI O XapaKTepe 3aBUCHMOCTH BEIMYHH OT BPEMEHH WIIH
npyrux —mapameTpoB. Ha  yrmyOnmeHHOM — ypoBHE — 1eniecooOpa3HO  00y4aTh  MPOBOJAMTH



anMnpoOKCUMAIIMIO BIOPAHHBIX TOUEK UTOTOBOU IpauuecKoi 3aBUCUMOCTBIO.

DOTH HOBBIE BO3MOKHOCTH MO3BOJISIIOT aBTOMAaTHU3UPOBAaTh PYTHUHHBIE MNPOLEAYPhl 3aNOJHEHUS
TaONUI, BBINOJHEHHE OJHOTHITHBIX pPacdyeToB, MocTpoeHus rpaduxos. Lludposas doroxamepa
no3BoJisieT choTorpadupoBaTh COOpPAHHYIO OSKCHEPUMEHTAIBHYIO YCTAaHOBKY U MPHUKPEIUTH
dororpaduio B 3IEKTPOHHBIN OTUeT. TakuM 00pa3oM, OCYIIECTBISIETCS MEPEXo] K O(OPMIICHHIO
AJIEKTPOHHOTO OTYETa O MPOACIAHHOM IKCIIEPUMEHTE, IPOSKTHON WIIM UCCIIEIOBATEIHCKON padoTe.

Bo3M0XHOCTH HCIOJIB30BAHUS BI/II[eOHa6J'II-O):[eHI/I$I 3a IpOoUCCCOM BBITIOJTHCHUS IMPAKTHICCKUX pa60T
06y‘~IaIOH_II/IMI/IC$I H3MCHACT IMOAXOAbI K OHCHUBAHHUIO pa60T.

DONEKTPOHHBIH OTYET O TPOJCIAHHOW TIPAKTUYECKOM paboTe MOKET COMPOBOXKIATHCA
MPUKPEIUICHHON (oTorpadueii, KoTopas TMO3BOJSET OIEHHWBATh MPaBUIBHOCTh COOpaHHOM
SKCHEPUMEHTAIbHOM  yCTAaHOBKHM, Oojieeé TIIOJIHO OMNpeAeNsaTh MOJHOTY M IPaBUIbHOCTH
MIPOEIaHHOTO HCCIIEJIOBAHUS, aHaJIM3UPOBATh JIOCTOBEPHOCTh IPEJICTABIEHHBIX
SKCHEPUMEHTAIbHBIX JaHHBIX. [IpM  OJHOBpPEMEHHOM BBINOJIHEHWU PA3HBIMM  TPYNIaMU
oOydJarommxcs pa3HbIX MCCIEIOBATEIbCKUX padoT I1eecoo0pa3HO HCIOIb30BaTh BHIE03aINCH
Bcero xoja pabor. B 3TOM ciydyae OLEHMBATbCSI MOTYT HE TOJIBKO IpEeIMETHBIE pe3yJbTaThl,
CBSI3aHHBIE C TIPOBEJACHUEM KOHKPETHOTO SKCIIEPUMEHTAa, HO U KOMMYHUKAaTUBHBIEC U PETYJISITUBHbIE
NEUCTBUS: TUIAaHUpOBaHUWE pPAOOTHI, OTCISKHBAHUE XOAa pPadOThI, KOPPEKIUs IUTaHa paboThI,
KOMMYHUKAIIMSI B COBMECTHOU JEATEIBHOCTH, HANMMUKE (MJIM OTCYTCTBHE) KOH(MDIMKTOB U CIIOCOOBI
UX pelleHusl.

Hcnonp3oBanue 1uppoBbIX 1a00paTOPHUil CYIIECTBEHHO PACIIMPSIET CIIEKTP BO3MOXKHBIX OIBITOB U
UCCIIEJIOBAHNHN, 0COOEHHO 3TO KacaeTcs N3y4eHUs: OMOJIOrMU U XUMUHU.

PacumpeHI/Ie CIICKTpa BO3MOXKHOCTEH MOXKHO MNPOWJNIIOCTPUPOBATh Ha HNPUMEPE HU3YUCHUA
BHGKTpOMaFHHTHOfI HHAYKIUU B KYpCE (1)I/I3I/IKI/I. HpI/I HCIIOJIb30BAHHUU CTPCIIOYHOI0 aMIIiepMETpa
TpaAULIUOHHO Ha6J'IIO,I[aIOT JINIIb q)aKT BO3HUKHOBCHUA HWHAYKHUOHHOT'O TOKa B IPOBOAHUKEC H
HU3MCHCHHUC €TI0 HAIIPABJICHUA IIPU U3MCHCHUH CKOPOCTHU BHCCCHHUSA MArHWUTa WKW €ro IOJEIPHOCTH.
Hcnonp3oBanue L[I/I(i)pOBOl"O AaT4rhKa MO3BOJECT MOJYYUTh OCHUIUIOTpAMMY 9):[(: HWHAYKIWH,
BOSHHK&IOH.ICI‘/’I B KaTyHIKE, IMPU MMPOJICTC YCPE3 HEC MAIrHUTA. TO TTO3BOJISIET CpaBHHUBATb 3HAYCHUS
MaKCHUMaJIbHBIX QI[C IIpU MPOJICTEC YCPEC3 KAaTYHIKy MAarHuTa C pa3HbIMU CKOPOCTAMHU U C pa3H0171
HOJIPHOCTBIO, AHaJIM3UPOBATDH BUO HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH, KOHCTPYHUPOBATH
OKCIICPUMCHTAJIbHBIC 3a/1a49H1 110 U3YYCHUIO BHGKTpOMaFHI/ITHOﬁ HWHAYKIWU.

Hudpoas naboparopus NO3BOJSET OPraHU30BATh IMPOCKTHYI0 M Yy4eOHO-HCCIIEIOBATEIBCKYIO
JESATENbHOCTh HIKOJIBHUKOB KaK B paMKax ypOKOB, TaK U BO BHEYpPOUHOU aedrenbHOCTH. Hamnume
pa3HOOOpa3HbIX IM(PPOBBIX JMATYUKOB JaeT BO3MOXHOCTh IPOBOJUTH CaMble pa3HOOOpa3HbIC
WCCIICJIOBAHUs, OMUPAsCh Ha HMHTEpechl oOydaromuxcs. B kadecTBe mpumMepa MOXKHO MPUBECTH
WCCIICJIOBAHUSI  HKOJIOTUYECKOW HANPABICHHOCTH 10 BBIABICHUIO (DaKTOPOB  3arpsi3HEHUS
OKpYXarolen cpefibl, U3y4EHUIO0 IKOJIOTMYECKOr0 COCTOSHUS TOMEILIEHUHM IIKOJIbI, TOYBBI, BO3/lyXa
B HACEJICHHOM IyHKTE U T.A. MccnenoBaTenbckue paboThl C UCTIOIB30BAaHUEM HH(PPOBBIX JATYUKOB
nenecooOpasHo mpemiarath ydammmces 10 - 11 kimaccoB B pamkax o0s3aTelnbHON Ui HHX
MPOEKTHOW NIeATEIbHOCTU. BBINOIHEHHE TaKWX MPOEKTOB SIBJSIETCSI OCHOBAHHMEM ISl OLEHKU HE
TOJIBKO YPOBHSI C(DOPMHUPOBAHHOCTH MPEIMETHBIX PE3yJIbTAaTOB, HO UTOIOBOM OLIEHKU JOCTHXKEHUS
MeTanpeMETHbIX pe3yJbTaTOB OOy4YeHHs:: KOMMYHUKATHBHBIX (KOTOpBIE OIICHMBAIOTCS Kak B
mpolecce MNpoBeaeHUss paboThl, TaK W B IMPOIECCE 3allUThl MPOEKTa WM HUCCIEIOBAaHUS) U
PETYJISATUBHBIX (KOTOPBIE OIIEHUBAIOTCS B MIPOLIECCE BHITIOIHEHUS ITPOEKTA).

OCHaIJ_[eHI/Ie T U3YUCHUS (1)I/ISI/IKI/I npeacTaBjaCHO B BUIAC 060py,Z[OBaHI/I${ I ACMOHCTPAMOHHBIX
OIIBITOB M O6OPYI[OB3HI/IH JIIA J'Ia60paTOpHBIX pa60T U YYCHHUYCCKUX OIIBITOB, BKJIHOYasd O6Il[y}O JIA



€CTECTBEHHO-HAYYHOI0 IMKJIAa IU(POBYIO JIabopaTopuio, a Takke UGPOBYIO J1aOOPATOPUIO IO
(bu3uKe (Kak JTOTIOTHUTEIBHBIN AIEMEHT ISl YIITyOJICHHOTO N3YYSHHS (PU3UKH).

JleMOHCTpalMoHHOE 00OpYyJIOBaHHE O00ECNeYnBaeT BO3MOXKHOCTh HAONIOJCHUSI OOJBIIMHCTBA
M3y4aeMbIX SBJICHHUI, MPOLECCOB M 3aKOHOB. DTO BO3MOXXHO MPU ONTUMAJIBHOM COYETaHUH
aHAJIOTOBBIX W LU(POBBIX CpPEACTB HAOMIOACHUS, aHaNM3a W3MepHuTenbHOW wuHpopmanuu. Tak,
HanpuMmep, s Kypca (PU3UKH OCHOBHOM IITKOJIBI €CTh BO3MOXKHOCTH JEMOHCTPALIUU KJIACCUYECKHIX
JIEMOHCTPAIMOHHBIX JKCIIEPUMEHTOB: TNaJieHue Tel B TpyOke HbroTOHA, NeMOHCTpauus ACUCTBUS
atMochepHOro JnaBieHMs, 3akoHa llackams, wu3MeHeHHs oObeMa Tell TpPU HarpeBaHUU
(OXJIaXK/IEHUM), TPUTSDKEHUST MOJIEKYn W T.a1. Habop mo siekTpocTaTwke AaeT BO3MOXKHOCTh
JEMOHCTpAllMM 3JIEKTPU3alMU TEJ, 3aKOHAa COXpaHEHHsA 3apsja, JMHUA HANpsSKEHHOCTH
ANEKTPUYECKOrO0 TMOJs M T.J. M MOMKET HCIOJb30BaThCAd KaK &8 Kjlacce Mpu U3YYEHUH
AJIEKTPOMAarHUTHBIX SIBIEHUH, Tak U B 10 K1acce npu u3y4eHUH dJIEKTPOCTATUKH.

[Ipu mpoBeneHWHM JEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COONIONATBCS TPEOOBaHUS K HX
HATJISIIHOCTH (SICHAsI M TIOHSITHAsI IOCTAHOBKA OTBITA), BUIMMOCTH JUIS BCEX YYalIuXcs Kiacca (mpu
HAUIAYUM MEJKUX JeTajedl HUCHOJBb3YeTCsd WX YBEIMYCHHOE HW300paKeHHe TpU TOMOIIU
BeO-KaMephl), SMOIMOHAIBHOCTH M, TO BO3MOXXHOCTH, 3aHUMATEIIbHOCTU (JIEMOHCTPAIIMOHHBIN
ONBIT JIOJDKEH BBI3BIBATH MHTEPEC YHYALUXCS, CO3[JaBaTh MOTHUBALMIO K HM3YyYEHUIO NpEIMeTa) U
yOeIuTensHOCTH (TMTOKa3bIBaTh TOT () (PEKT, Ha IEMOHCTPAIIMIO KOTOPOTO OH OBLIT HATIPABJICH).

Opnako peanu3anusi AESTEIBHOCTHOIO TOIXO0Ja B OOydeHHWH (HU3MKE TEePEeHOCUT AaKIEeHT ¢
JIEMOHCTPAIMOHHOTO JKCIEpUMEHTa Ha ydyeHuuyeckuil. Hampumep, mo MexaHHKe HCCIIEJJOBAHUE
KMHEMAaTHYECKHUX 3aKOHOMEpPHOCTEH, 3aKOHOB JIMHAMUKH, KOJIe0aTeIbHBIX JBKEHUN ITEPEHECEHO B
YUYEHUYECKHH SKCIIEPUMEHT C COOTBETCTBYIOIIUM HabopoMm obOopynoBanus. Ilpu wu3ydenun
AJIEKTPOJIMHAMHKHN J1TabopaTopHOEe OOOpYy/IOBaHHE IO3BOJISIET HCCIIEOBaTh HE TOJIBKO 3aKOHBI
MOCTOSIHHOTO TOKAa, HO C HCIOJIb30BAHUEM KOMIIBIOTEPHOTO  ocIuiorpada Mo3BOJISIET
MPOHAOIIOATh M MCCIEAOBATh JIEKTPUUECKHE MU MMEPEMEHHOr0 TOKa, OJOK JHOJOB MO3BOJISET
WCCIIEJIOBATh BOJIBTAMIICPHBIE XapPaKTEPUCTUKU 1uoja. llpu M3ydeHHH ONTHKH J1abopaTOpHOE
00Opy/I0OBaHHE TIO3BOJSIET HM3YYUTh 3aKOHBI T€OMETPUYECKOW ONTHKH (NPEJOMJICHHE CBETa B
MONYIUJIMHAPE M TONYYCHHE H300paXCHHS B JIMH3aX) M TMPOHAOIIONATh OCHOBHBIC SIBICHUS
BOJIHOBOW oONTHKH (MHTepdEepeHnus W TOoNspu3amms), HCCIeA0BaTh audpakinuio cBeTa
(mudpakOHHAs pelIeTKa).

B coorBercTBUM C OpeaIMETHBIMU  pE3yJibTaTaMU 06yquI/15[ (bHBI/IKe O6OPYI[OB3HI/IC JIIA
YUCHUYCCKHUX OIIbITOB o0ecIieunBaeT MMPOBCACHHUC CIICAYIOINUX THUIIOB pa60T, CTPYHIIMPOBAHHBIX I10
BuaaM ACATCIbHOCTHU, HC3aBUCHUMO OT UX TEMaTUYEeCKOU MPUHAJICKHOCTHU!

1. IIpoBenenne npsiMBIX U3MEpeHUH (PU3MUYECKUX BEIHUYUH (M3MEpPEHHE MAcChl, 00beMa YKHUIKOCTH,
TEMIIepPaTyphl >KUAKOCTH, CHIIBI, CHJIBI TOKA, HANPSOIKCHHS) C HCHOJIH30BAaHHUEM AaHAJOTOBBIX U
H(POBBIX TPHUOOPOB.

2. HpOBCpKa 3aJaHHBbIX HpC,I[HOJ'IO)KeHI/Iﬁ (HpSIMLIG HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYUMH U CPABHCHHC
3aJaHHBIX COOTHOIIICHUM MCKAY HI/IMI/I) HaanMep: IIPOBCPKa YCHOBI/Iﬁ I1aBaHUus TCII, YCJ'IOBI/II\/'I
PaBHOBCCHA pbldara H 6J'IOKOB, BaKOHOMepHOCTefI IOoCJICAOBATCIIbHOIO MW MMapalJICJIbHOTO
COCIMHCHHS IMPOBOJHUKOB U T. .

3. Pacyer mo mody4eHHBIM pe3yibTaTaM IMpPSIMbIX U3MEPEHHH 3aBUCHMOTO OT HHX IapaMeTpa (B
OCHOBHOM 111K0JIe) M KocBeHHBbIe n3mepenus (B 10 - 11 kmaccax). Hampumep: yckopenue tena npu
PaBHOYCKOPEHHOM JBIJKCHHH, YCKOpEHHE CBOOOJHOTO TMAaJeHUs, IKECTKOCTh MPYKUHBI,
KOX(QUITMEHT TPEHUS CKOJILKCHHS, MEXaHUYeCcKasi paboTa ¥ MOILTHOCTH | T.]I.



4. HaGmronenue sBIEHWH M MOCTAHOBKA OMNBITOB (Ha Kaue€CTBEHHOM YPOBHE) MO OOHApY>KEHHUIO
(dakTopoB, BIMSIONIMX Ha TNPOTEKAHME JAaHHBIX sBIeHW. Hampumep: mnpsMonuHEitHOE
pacnpocTpaHeHHe CBETa, TUCIEePCUs CBETa; U3yuyeHHe CBOIMCTB M300pakeHUs B IJIOCKOM 3epKajie U
T.IL.

5. I/ICCJ'IG,Z[OBB.HI/IC 3aBUCHUMOCTH OHHOﬁ (1)H3quCKOﬁ BCJINYHHBI OT I[perfI C IMpeACTaBJICHUCM
PE3yJIbTAaTOB B BHIAC Fpa(l)I/IKa n pacdycTa HMCKOMOIo IiapameTpa. HaHpHMep: 3aBUCUMOCTH IIYyTHU
PaBHOMCPHO ABMIKYHLICTOCA TCJIa OT BPEMCHU ABMUIKCHHUA TCJIa; CUJIbI TPCHUS CKOJIbXKCHUSA OT CHUJIbI
HOPMAJIbHOTO JAaBJICHUS, KAa4CCTBa 06pa6OTKI/I HOBerHOCTeﬁ TCJI 1 HC3aBUCHUMOCTHU CUJIbI TPCHUA OT
miomanan CONPUKOCHOBEHUSA TEJI; CUJIBL YHNPYTrOCTHU OT YIJIMHCHUA IPYKUHBI; BBITaHKHBaIOIHCfI
CHIIBI OT oOBEMa HOpr>K€HHOI>i qaCTu TCJIa M OT INNIOTHOCTH XHIAKOCTH, €€ HC3aBHCHMOCTH OT
IIJIOTHOCTH T€J1a, OT FJ'IY6I/IHBI, Ha KOTOPYIO IOTPY?KEHO TEJIO U T.A.

JlaGopaTopHoe o00OpydoBaHHE O00ECMEYNBACT CAMOCTOSITENIBHBIA YYEHUYECKH OSKCIIEPUMEHT,
KOTOPBI MOXKET UMETh pa3inyHbie (OPMBI: PPOHTAIBHBIA SKCIIEPUMEHT ((PPOHTAIBHBIE OTMBITHI U
naboparopHbie paboThl), pabOTHI MPAKTUKyMa, Y4€OHO-MCCIIEOBATEIbCKUE PAa0OTBI M MPOCKTHI
HKCHEPUMEHTAILHOTO Xapaktepa. [Ipy 3TOM HOpPMAaTHBHO-00SI3aTEILHBIM BHE 3aBUCUMOCTH OT
ypoBHST u3yueHus ¢usuku (0a30BbII WM yriIyOJNeHHBIN) ©W  00pa3oBaTeIbHON MPOTrpamMMBbl
(OCHOBHAsI WM CpEAHSAA IIKOJIA) SIBIAETCS (DPOHTANBHBIN SKcrepuMeHT. MIMEeHHO mocpencTBoM
(pPOHTAILHOTO JKCIIEPHUMEHTa JOCTHTAIOTCS TPEAMETHBIE pPe3yJbTaThl AKCHEPUMEHTAIHLHOTO
XapakTepa, a yJalluMHUCS OCBAaMBAIOTCS CIIOCOOBI JEHCTBHIA, COOTBETCTBYIOIINE yKa3aHHBIM BHIIIE
ATy TUnaM padot. JIabopaTtopHbIi MPaKTUKYM I€Teco00pa3eH TOJIBKO MPH yriayOJIeHHOM YPOBHE
M3y4YeHHS TIpeMeTa.

OnTuManbHBIM JIJISL TOCTHMIKEHHS IeJIeld TNpOBeNeHUs (PPOHTAIBHOIO HKCIEPUMEHTA SIBISIETCS
IpeJICTaBlIeHne JabopaTOpHOro OOOpPYIOBaHMUS U MaTEpUAIOB B BHUJE TEMATHYECKUX KOMILIEKTOB
M0 MEXaHWKe, MOJIEKYJISIPHOU (hM3HKe, IIEKTPUUECTBY M ONTHKE. VCroib30BaHHE TEMaTHUECKUX
KOMIUIEKTOB CIIOCOOCTBYET (DOPMHPOBAHHIO TAKOTO BAXKHEHIIETO YMEHHsI, KaK MOJ00p y4JalluMHUCs
o0OpyIOBaHHS B COOTBETCTBHMH C IEIBIO HCCICIOBAHUA W3 H30BITOYHON HOMEHKIATYPHI
MPEUI0KEHHOTO KOMILJIEKTA; TO3BOJISIET MPOBOAUTH IKCIIEPUMEHTAIBHYIO paboTy Ha JH000M 3Tare
ypOKa; yYMEHBbLIAeT TPYJIOBBIE 3aTpaThl y4YWUTENS MPU MOArOTOBKE K YpPOKaM, IOCKOJBKY HE
TpeOyeTcs: NEpeKOMITIOHOBKA 000PYIOBaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO YPOKa.

HpI/I IJIAaHUPOBAHUU MPAKTHYCCKUX pa60T BAXXHO HMMCTb B BUAY, YTO IPCAMCTHBIC PE3YyJIbTAaThbl
OKCIICPUMCHTAJIBHOI'O XapaKTepa MOryT OBLITE OCBOEHBLI TOJILKO npu ONTHUMAJIbHOM COYCTaHHU
KpaTKOBPCMCHHBIX Q)pOHTaHBHBIX OIIBITOB 1 OJHOYAaCOBbIX J'Ia60paT0pHBIX pa60T.

BaxxHoe 3HaueHume umeer TOT (akT, YTO B COCTaB (PPOHTAIBLHOIO OOOPYJOBaHUS HapsAy C
aHAJIOTOBBIMU BXOJAT M LU(pPOBbIE cpeAcTBa u3MepeHHs. K HHUM OTHOCATCA 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4MKaMH, 3JIEKTPOHHBbIE BeCbl M JaTuuku Lu(poBoil nabopatopuu. Taxum
00pa3oM, IpH NPOBEACHUU (PPOHTATBHOIO SKCIIEPUMEHTA B OCHOBHOM IIIKOJIE YYEHUKH 3HAKOMSTCS
C DJIEKTPOHHBIMHU CITOCOOAMHU U3MEPEHUH U BBIUYUCIICHHH.

brox o6opynoBanusi Ui yd4eHHUYECKHX paboT mo ¢usmke chopmupoBaH Ha 0aze mepeyHs
o0opymoBaHHMsS JJIsi TMPOBEJCHUS OCHOBHOTO TOCYIApPCTBEHHOTO OJK3aMeHa 1o (u3uke.
Ucnonp3zoBanue mnpubOpoB U OOOpYAOBaHUS C E€IWHBIMH JUJII  BCEX  OOYyYarolmuxcs
XapaKTepPUCTUKAMH TO3BOJISIET CTAHIAPTU3UPOBATH MPOIEyPHl BHIMOIHEHHS YKCIEPUMEHTAIBHBIX
3aJJaHUi Ha DK3aMeHe M O0ECIeYHTh HA/ICKHYIO OIIEHKY Pe3yJbTaTOB HAa OCHOBAHWHU JKCIEPTHOMN
MPOBEPKH OTBETOB oOydatommxcs. [Ilpy 3ToM OCHOBaHMEM Uil BBIBOJIA O NPABHIIBHOCTH
MPOBEJCHNS JaHHOTO OIBbITA SBISIIOTCS PE3yJbTaThl, IMOJyYEHHBIE YYAIIUMHUCS MOCPEICTBOM
MPSMBIX H3MEPEHUH 3a/IJaHHBIX (PU3NUECKUX BEIUYHH.



HaGop nns mpoBeneHuss OCHOBHOTO TOCYAApCTBEHHOIO HK3aMeHa oOecreunBaeT pa3paboTKy
HECKOJIbKMX OJHOTHIHBIX 3aJlaHUM MpPHU UCHOJIb30BAaHUM OJIMHAKOBOIO OOOPYIOBaHMS C Pa3HbIMU
XapaKTepUCTUKaMU. DTOT MOJXOJ] 1[eJIecO00pa3HO UCII0JIb30BATh U MPHU NMPOBEAECHUH (POHTAIBHBIX
OTBITOB M JIabopaTopHbIX paboT. Hanpumep, npu npoBeaeHUH UCCIEAOBAHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpsDKEHUS MOXKHO BBLACIUTH B KJIacce TPYIIIbI, KOTOpbIE OyJIyT HNPOBOJUTH JAHHOE
HCCJIEI0BAHNE, UCIIONb3Ysl PE3UCTOPHI C Pa3HbIM COIPOTUBIIEHUEM, U JIaMIIOuKy. [Io pesynbpTaram
MOKHO CpPaBHUTh IOJYYEHHbIE 3aBUCUMOCTH, OOCYIUTh TPaHMIIBI BBINOJHEHUs 3akoHa Oma ais
y4acTKa LEMH, ONPEAEIUTh COIPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETHTb, YTO TpPHU MPOBEIECHUH (PPOHTAIBHBIX OIBITOB M JAOOpaTOPHBIX pPadOT B
OCHOBHOU IIIKOJIE TpeOyeTcsl 3aIUCh PE3yJIbTAaTOB BCEX MPSMBIX U3MEPEHUN C y4eTOM abCOIOTHOM
MOTPEIIHOCTH.  37IeCh NpPU  HCIOJIb30BAHUU  TPATUIIMOHHOTO  O0OpYIOBaHUS  (MEH3YPOK,
JMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCONIIOTHYIO
MOTPEITHOCTH 11EJIeCO00Pa3HO CBSI3BIBATH C IICHOH AeNieHus mpudopa, a mpu nepexoae K uudpoBbIM
WHCTpYMeHTaM (un(dpoBbIe BEChl U JATYMKH) yYUTh pabOTaTh C OMHCAHMSIMH JTHX MPHUOOPOB,
BbIIETISISL JaHHble 00 aOCOJIIOTHOM MOrPELIHOCTH, JIMOO Mpeasiarath 3Hau€HUE IOIPEHIHOCTH B
TEKCTE 3aJaHUM.

[Ipu mnpoBeneHUM WCCIICIOBAHUS 3aBUCUMOCTCH OJHOW (DU3MYECKOW BEIWYUHBI OT JIPYroi
ydaniecss JODKHbI OCBOMTH TOCTPOEHHE Tpa)MKOB C YKa3aHHWEM aOCOJOTHBIX MOTPEIIHOCTEH, a
IIPU TIPOBEICHUH padOT HA MPOBEPKY MPEAIOJIOKEHUH - YMETh CPAaBHUBATh 3HAYCHUS IBYX MPSMBIX
U3MEpPEeHU ¢ ydeToM aOCOJIFOTHOW IOTPEeIIHOCTH (HampuMep, MyTeM CpaBHEHHUs HHTEPBAJIOB
MOJIYYCHHBIX 3HAYEHUH Ha uucioBoil ocu). [IpoBeneHne m3MepeHUl M HUCCIENOBAaHUN B Kypce
¢m3ukun 10 - 11 KimaccoB JOMOJNHSIOTCS HCIIOJIB30BAHUEM OTHOCHTENIBHBIX IOTPENTHOCTEH,
ydamuecs JOJDKHBI HAy4dUThCS PACCUUTHIBATH OTHOCHUTENIBHBIE IOTPEIIHOCTH B IPOCTEUIINX
ClIy4asix NMpsMbIX U3MEPEHHUI U CPABHUBATh TOUHOCTD PA3JIMUHBIX U3MEPEHHU.

OOpaimaeM BHUMaHHE, YTO OIICHMBAHHE JIAOOPATOPHBIX PabOT MOMKHO Oa3MpoBaThCS, Kak U B
KpUTEpHUSX OLICHMBAHUS SKcHepuMeHTanbHbIX 3aganuii KHMM OI'D, He Ha mnpaBUIBHOCTH
oopmiieHust oTyeTa 0 paboTe, a Ha MPABUIBHOCTH ACUCTBUH MO COOPY YCTAaHOBKH, IIPOBEICHUIO
OTIBITOB, CHATHIO MTOKa3aHUH MPUOOPOB.

OcHareHue s U3y4eHus: OMOJIOTUH MPEeCTaBICHO KOMIUJIEKTAaMH JIEMOHCTPAIIMOHHBIX BIIa’KHBIX
MpernaparoB, repOaprueB M KOJUICKIUH MO Pa3HBIM TeMaM Kypca OHMOJIOTHH, a Takke mudpoBoi
naboparopueil Ui npoBeIeHNs IpakTHUecKuX padboT. Kpome Toro, npu u3ydeHun OMOJIOTUN MOXKET
UCIONB30BaTh HUppoBas naboparopusi mo OHoNOruM (Kak JIOTMOJHUTENBHBIA SJIEMEHT s
yIIIyOJIE€HHOTO U3y4eHHs Kypca).

B ydeOHOM mpoliecce ydammecs IODKHBI MOJTYYHUTh BO3MOXKHOCTH YYBCTBEHHOTO BOCIPHUSTHS
M3y4aeMbIX SIBIIEHUH U 00BbeKkTOB. OHAKO M3ydaeMble SIBJICHHUS M OOBEKThI HE BCETJa MOTYT OBbITh
HETIOCPEICTBEHHO BOCHPOM3BENEHB HIIM TIOKa3aHbl B y4eOHOM IOMeHIeHWH. B sToM ciyuae
yueOHOe 000pyI0BaHUE JIaeT BO3MOKHOCTh MX BOCIIPOHM3BECTH OIMOCPENIOBAHO, Yepe3 KOJUICKIIHIO,
repOapHBIii JIUCT, MUKpOTIpENapart, MOAEIb, BUACOPParMeHT U T.I1.

Brnaknple mpemapatbl MPeACTaBISIIOT cO00W HaTypalibHble OOBEKTHl, CMOHTHPOBAaHHBIE Ha
CTEKJIIHHOM IUIACTUHKE U OMYIIEHHbIE B CTEKISHHBIM IWIMHIP C KOHCEPBUPYIOLIEH >KHMJIKOCTbIO,
100 MpeJCTaBlIeHHbIE B IUIACTUKE. 3/1eCh NpeJUlaratoTcs TOTAJIbHBIE Ipenaparhl, MO3BOJISIOIINE
M3y4aTh BHEIIIHEE CTPOCHHE OpraHu3Ma WK ero 4acTtH, (Hanpumep: "Kopenb 60060BOTO pacTeHus ¢
kiyoenpkamu", "lamioka'); aHaTroMuyecKue TpenapaThl, TNpeTHa3HAYEHHBIE Ui U3YYCHHS
BHYTPEHHETO CTPOEHHUsI OpraHuM3Ma WIM ero opraHoB (Hampumep: "BHyTpeHHee CTpoeHmHe
narymku”, "BHyTpeHHee cTpoeHre NTUIlh'"); OM0JIOrHYecKre Mmpenaparsl, Jalliue mpecTaBIeHNue



0 CTaausX pa3BUTHsA opraHu3Ma (Hampumep: "PasButue xoctrctoi preiobl", "Pa3zButne Kypuip").
Brnaxable mpemaparthl UCHONB3YIOTCS KaK pa3aTOuHBI MaTepuan B MpoIecce IeMOHCTPAUU TPU
W3y4eHHH HOBOIO MaTepuana WId B TIPOLECCe BBIMONHEHUS TPAKTHYECKHX 3aJlaHHI,
pa3pabOTaHHBIX Ha UX OCHOBE.

I'epbapum - coOpanue MpeccoBaHHBIX, 3aCYIICHHBIX PACTCHHUW WJIM MX YacTeW IMOMOTaloT U3ydaTh
pacTeHue B KaOMHETE W Y3HaBaTh €ro B MpUpPOE, a repOapusamus - Hauboyee MpocToi crocod
COXpaHEHMs] paCTEHUMH M MX YacTel B T€UEHHUE IJIUTENBHOr0 BpeMeHU. B mepeuHe mpenaraercs
cucreMaTudeckuii repoapuii (Hanpumep, "OCHOBHBIE TpYMNIBI pacTeHUi") u repbapuil mo oomei
Ouonornu (KOTOPBIN TMO3BOJSIET MPOMJUTIOCTPUPOBATh W3MEHYMBOCTh, HCKYCCTBEHHBIH OTOOp,
CHUCTEMAaTHUYECKHE KaTerOPHH U BU000pa30BaHKe, JUBEPIeHIINS U KOHBEPTEHIIHSI, TOMOJIOTUYHBIE 1
aHAJIOTUYHBIE OpPTaHbl, PyJAUMEHTapHbIE OpPTaHbl, apoMop§o3, uanoananTanys GEHOTUI U TeHOTHII,
MOJIUIUION/INS, OTHAJICHHAasi TUOpUAM3AIMS, B3aHMMOJACWCTBAE PACTEHHH ¢ aOMOTHYECKUMU
(dakTopaMu Cpejbl, B3aMMOJCHCTBHE PAaCTeHUN ¢ OMOTHYEeCKHM QakTopamu cpensl). ['epOapHbIit
MaTepual UCTIOIb3YIOT KaK pa3aTOuHbIi MaTepual A IEMOHCTPALUK U3y4yaeMbIX 0OBEKTOB, /IS
BBIMOJIHEHUS NPAKTUYECKUX 3aJaHMH NpU 3aKpEeIUIEHUW Marepuaia WIM AUArHOCTUKU Y4eOHBIX
pe3yJIbTaToB.

Tarxke mpencTaBiICHbl KOJUICKIIMH - HAOOpBI MPEIMETOB WIM BEIIECTB, IMOJAOOPAaHHBIX I10
onpesieIeHHbIM Tpu3HakaM. OObEeKTaMH HX MOTYT OBITh pacHpaBiICHHBIE W 3aCYIICHHBIC
HACEKOMBIE, PaKOOOpa3HbIE, PAaKOBHHBI MOJUTFOCKOB, OT/AEJBHBIC YaCTH CKEJIETOB >KMBOTHBIX. B
KOJUIEKIIMSX COYETAIOT HATYpajbHbIE OOBEKTHI C MX N300paKEHUEM B BHJIE PUCYHKOB I MYJIDKEH
- umuTanui. IlpennoxxeHHble B nepedHe MOpQOJIOrHYecKre KOJUIKIMH TAaroT MPEJCTaBICHUE O
BHEIIHEM CTPOEHHHM OPraHOB WJIM HMX 4YacTeil, MO3BOJIIOT IMPOBOIUTH CpPaBHEHUS OOBEKTOB,
BBISICHSITH X OOIIME 4epThl M 4epThl paznuuus (Hanpumep: "lIpenctaBuren oTpsI0B HACEKOMBIX"
 JIp.); 00IIeONOIOrMYEeCKIE KOJIJIEKIIMY TIO3BOJISIIOT BBISICHATH B3aUMOCBSI3H B OPTaHUYECKOM MUpE,
paccMaTpuBaTh pa3BUTHE OPTaHW3MOB, IPOCIECKUBATH OOMIEOMOJIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "IIpumepsl 3aIMTHBIX TIpHUCTIOcoOeHni y HacekoMbIX"). Komtekiuu, kak u repoapuu,
UCTIONB3YIOT KaK pa3laTOYHBIM MaTepuan Ui JeMOHCTPAalMU HW3y4aeMbIX OOBEKTOB, IS
BBIMOJTHEHHSI TPAKTHYECKUX 3aJaHUi MPH 3aKpelyIeHHHd MaTepualia WM JUarHOCTUKH y4eOHBIX
pe3yIbTaTOB.

O3HakOMJIEHHE Y4YalllUXCid C MHUKPOCKONMYECKMM CTPOCHHMEM >KMBBIX OPraHM3MOB - OJHA U3
[VIABHEMIIMX 3a/lad HayKW, MO3BOJSIIONIMX IMOJIBECTH IUKOJbHUKOB K IMOHUMAHUIO €IWHCTBA
opranu4eckoro mupa. J{is npoBeaeHus 1ab0paTOpHBIX paboT B UPPOBYIO 1a00pATOPHIO BKIIOUEH
MHUKPOCKOII, 8 B KOMILJIEKTE MOCYABl U 000pyIOBaHMs OOIIET0 Ha3HAYCHHSI UMEIOTCSI He00X0uMoe
OCHAIIICHHE JJISl IPOBEACHUS Ta00PATOPHBIX PabOT.

HudpoBas maGopaTopusi BKJIOYAaeT HAOOP Ui W3rOTOBJICHUS MHKponpenapatoB. CBexue
npenaparbl M3roTaBJIMBAIOT JUISI HEMEMJIEHHOTO paccMOTpeHHs. K HUM OTHOCSTCS JKHIIKOCTHBIE
(0OBEKTHI OOBIYHO TOMEIIAIOTCS B BOJY, @ IIPENapaTbl COXPAHIIOTCS B TCUCHHE HECKOJIBKUX JTHEH),
cyxue (HampuMmep, YacTUIly MTUYBEro Iepa, MNPOCTO IMOJOXKUTh Ha MPEAMETHOE CTEKJIO H
MHUKPOCKOITUPOBATh), JKHUBBIE IMpemapaThl (Ma3KH - KaIUld J>KUIKOCTH, HAalpUMep KpOBH) U
BUTAJIbHBIE TpenapaThl (KOTOPHIE HWCIONB3YIOTCA JUIS H3YYCHUS MAJOKIETOYHBIX OOBEKTOB
(mpocTedmMx, KOJOHUH BOJOpOCTEH), st HaOmoneHus aBwkeHus (Tydenbku, ameOsbl).
[IpuroroBneHrne MUKpoIpenapara BoIpabaThlBaeT y y4allerocss HaBbIKM CaMOCTOATEIbHON paboThI,
AKTUBHU3UPYET UX MO3HABATEIbHYIO JEATEIBHOCTh U 3HAKOMHUT C TEXHUKOW U METOAMKON Hay4HOIO
uccienoBanus. B mudpoByo 1ab0paTopuio BKIOYEH TAKXKE M HAOOP MUKPOMPENapaToB, KOTOPHIN
COJIEPKUT IIOCTOSIHHBIE IIpemapartbl, JOJIIO€ BpPEMsI COXPAHAIOIIMECS B IPUTOJHOM IS
MUKPOCKOIIMPOBAHUSI BUJIE.



Crnenyer OTMETUTh, YTO HapsAy C HCIOJB30BAaHHEM IIEPEUUCICHHOTO BBINIE Y4eOHOTO
000OpyIOBaHMsI BaXHYIO pOJIb B M3YUYEHHWU OHMOJIOTUM UTPAIOT MPHUPOJHBIE OOBEKTHI, TaK KaK B
OOJILIIIMHCTBE CIy4aeB TOJBKO OHHM MOTYT OOECIeYHTh HAMOOJBIIYI0 KOHKPETHOCTh W TOJIHOTY
3HAHWH yYamuxcs, MOMOTAIT (OPMUPOBAHMIO y HHUX TNPaBHIBHBIX OHWONOrHYecKuX 3HaHWHA. K
TaKUM JKUBBIM O0BEKTaM OTHOCST PAaCTeHHs, )KUBOTHBIE KUBOTO yrojKa, akBapryMma, TeppapHyma.
O} dexkTUBHBIM CpPEACTBOM 3HAKOMCTBA C TPHUPOJHBIMH OOBEKTaMHU SIBIISIOTCS JKCKYPCHUH B
OMOJIOTHUECKUE M KpaeBeqUecKue My3eu, OOTaHMYEeCKHEe Cafbl, 300MapKd U OKPYXKAIOLIHE KOy
€CTEeCTBEHHBIE M HCKYCCTBEHHBIE IPUPOIHBIE COOOIIEeCTRA.

TpaguiuoHHbIe OMOJIOTUYECKHE MYJISKHM W MOJENM B HACTOSIIEe BPEMs YCIEIIHO 3aMEHSIOTCS
uupoBEIME  00pa30BaTEILHBIMU pECypcaMu: BHIeO(pparMeHTaMu, aHUMalUel, BUPTYyaJbHBIMU
naboparopusimu. Lludpossie oOpa3oBarenbHbIE peCypchl HE MOTYT CTaTh MOJHOIICHHON 3aMeHOU
pETbHBIX TPUPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTh TIO3HAKOMHUTHCS C 0oJiee MIUPOKUM
KPyroM OOBEKTOB, CO3JAIOT MPEANOCHUIKU JJIsi MHTeHCU(UKAUU 00pa30BaTEIbHOTO MpoIecca U
o0OecrieynBalOT  He3aMeIJIUTEIbHYI0O  OOpaTHyl  CBSI3b, KOMIIBIOTEPHYIO  BU3YaJIU3aILIHIO
nHpOpMaIUK, aBTOMATU3ALIMIO YIIPABICHUS YU€OHOM! 1eATeIbHOCTHIO U KOHTPOJIb €€ pPe3y/IbTaToB.

OcHamenne A W3YYCHUs] XUMHH TPEACTABICHO B BHJAE JIEMOHCTPAIIMOHHOTO 00OpyHOBaHUS,
KOMIUIEKTa XHUMHYECKUX PEAKTHBOB C HEOOXOAMMBIM OOOpPYIOBaHMEM H3 OOIIEro KOMILUIEKTA
nocyAbl U 00OpyIOBaHMS Uil YYCHHYECKUX OMBITOB M KOMILIEKTa KoJulekuuid. Kpome Toro, mpu
M3YYCHUU XMUMHH HCIIOJIb3YETCs 00IIast IIsl €CTECTBEHHO-HAYYHOTO IHUKIIA U(poBas 1TabopaTtopus,
a Tarke nudposas madopaTopus MO XUMHUHM (Kak JOMOJHUTEIBHBIA 3JIEMEHT JUIS YTITyOJIEHHOTO
W3Y4YEHUS] XUMHH).

JIeMOHCTpAIMOHHBIA JKCIEPUMEHT SIBIISCTCS BaXXHOW YacThi0 OOyYeHHS XHMHH. 3]1eCh BaXKHO
MMOMHUTh, YTO TIPH €Tr0 MPOBEJICHUU 00A3aTEIBHO JOJIKHBI OBITH COOJIIOJICHBI BCE HEOOXOIUMBIC
JTAIIbL:

MOCTaBKa LEJIHM SKCIIEPUMEHTA,
OTMCaHUe HEOOXOIUMOTO ISl €r0 BBITOJIHEHUSI 000PYIOBAHUS U PEAKTHUBOB,

TUTAHUPOBAHUE TIOPSIIKA TPOBEICHHS,

OTMCaHUE UCXOIHBIX BEIECTB,

MIPOrHO3UPOBAHUE OXKUTAEMBIX B PEaKIIMOHHON CMECH U3MEHEHUI U Pe3yIbTaTOB IKCIIEPUMEHTA,
OIMCaHUe U3MEHEHUH, IPOU30LIEIIINX C BEIIECTBAMH,

(hopMyITUPOBKA BBIBOJIOB U3 SKCIIEPUMEHTA,

CO3/IaHUE PUCYHKA IKCIIEPUMEHTAIbHOM YCTAaHOBKH U COCTaBJICHHUE YPaBHEHMSI PeaKIuil.

B mpouecce mnpoBeneHuss AEMOHCTpalMii, ydaluecs OCBauBalOT 3Tallbl IPOBEJICHHS OIIbITA,
nodtoMy Haubosiee H(P(EKTUBHBIM SBJISETCS HE TNPOCTOE OMNMHCAHUE ONBbITa YYHUTEIEM, a
UCIOJIb30BaHUE 3BpUCTHUECKOM Oecenpl. Ilpu peanuzamuu Takoro cueHapusi Jake HE OYeHb
CJIO’KHBIM ONBIT 3aHUMAET JOBOJIbHO MHOTO BPEMEHHU, HO CJIEIOBAaHHE €My I03BOJISIET 00eCIeuuTh
MOHMMaHue OOy4YaloUMMHUCS MPUEMOB HAyYHOTO TMO3HAHMUA M UCIOJIb30BaHME HX YXKE B
CaMOCTOATEIbHON JESATENIbHOCTH B IPOIECCE YUEHHUECKOro sKcrepuMeHTa. Ha HavanbHOM 3Tame
n3ydeHus: xumuu (B 8 - 9 kiaccax) MMEHHO TaKOM TMOJAXOJ TMO3BOJISET TOCTHYh MaKCHMaJbHOM
3¢ (HEeKTUBHOCTH OT TPOBEACHUS T1a00pATOPHBIX U MPAKTHYECKUX paboT, a Takke CPOpMHUPOBATH Y
YYalIuXcsi OTBETCTBEHHOE OTHOIIEHUE K SKCIIEPUMEHTY.

HpI/I OLCHUBAHWHU YYCHHUYCCKUX MPAKTUICCKUX pa60T uenecoo6pa3H0 YUYUTBIBATh MOAXOJBbI,



UCTIONB3YIOIIME B OK3aMEHALMOHHBIX Marepuanax. Tak, B HACTOsIIEe BpeMs IpeIaraercs
HKCIIEPUMEHTAIILHOE 3a[aHue, TpelyCMaTpUBAIOIIee BBIOODP JABYX BEIIECTB U3 IMSATH MPEATI0KESHHBIX
U TIPOBEJCHHWE C HUMH PEaKIHi, OTPaKaIOUIMX XWMHUYECKHE CBOWMCTBA YKa3aHHOTO B YCIOBUH
3ajganus BemiectBa. OleHMBAaHUE WAET HAa OCHOBAaHMHM OTYETAa YYEHUKA O MPOJIETaHHOW paboTe
(YypaBHEHHUs peakIMii, BBIBOJBI O HAOJIOJEHHAX) W HAa OCHOBAaHUHU TMPSMOTO HAONIOJCHHS 32
NEWCTBUSIMUA YYSHHKA IO MPOBEACHUIO OMBITOB. [Ipy 3TOM BBIIEIAIOTCS 3TAmbl 0TOOpa BEIIECTB H
CMEUIMBAHUS BEIIECTB B COOTBETCTBUH C MyHKTaMH WHCTPYKIIHU K padoTe.

Baxneiimum HanpaBiIeHHEM KaK JIEMOHCTPAIIMOHHOTO, TaK U YYEHHYECKOTO dKCIIEPUMEHTA JTOJHKHO
CTaTh WUCHOJb30BaHHE LU(GPOBOI JTaOOpaTOpUHU, KOTOpas MO3BOJSET OPraHM30BATh XMUMHUYECKUI
HKCHEPUMEHT Ha MPUHIMITHATHHO HOBOM YPOBHE, IEPEUTH OT KAY€CTBEHHOU OIICHKH HAOII01aeMbIX
SBIICHUI K CHUCTEMHOMY aHaJIHM3y KOJHUYECTBEHHBIX XapakTepucTuk. [Ipm pabore ¢ nmaTuymkamu
uudpoBoil 1abopaTtopuu oOecreynBaeTCs aBTOMAaTU3UPOBAHHBIN COOp M 00pabOTKa JaHHBIX, XOI
HKCHEPUMEHTa MOXKET OTOOpaXaThCsl B BUAC TPadUKOB WJIM MOKa3aHUI MpUOOPOB, a Pe3yabTaThl
HKCIIEPIMEHTOB MOTYT COXPaHSAThCA UIMTENIbHOE Bpems. Haumbonee axTyalbHBIM Ui XHUMHHU
ABISIETCS TIEPEeXO0Jl K KOJMYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPBIA MOXHO NMPOWJLIFOCTPHPOBATH
CIIEAYIOIIMMH TIPHMEpaMHu: M3y4eHHWE CTPOEHHs IJIaMeHH, ompeneneHue pH B pasHbIX cpenax,
oIpeeNieHre CKOPOCTH PEeaKIMy, U3y4YeHUE BIUSHHS KOHIEHTPAIIMH U TeMIepaTypbl Ha CKOPOCTb
peakuuu.

Hudposas nabopatopusi MO3BOJISIET PEATUIOBATh MEKIIPEIMETHBIE CBS3H C JAPYTUMH MpPEAMETaMU
€CTECTBEHHO-HAY4YHOIO [MKJA, IIOCKOJBKY JAaeT BO3MOXXHOCTH BBIIIOJIHATh WHTETPUPOBAHHBIE
y4eOHbI€ UCCIIEIOBAHMUS 110 €CTECTBEHHBIM HayKaM, IPUMEHATh U OCBaUBaTh 3JIEMEHTbI CTATUCTUKU
1 MTHPOPMAIIMOHHBIE TEXHOJIOTHH.

Ilpunoosicenue N 6

K Memoouueckum pekomenoayusam

IMPUMEPHBIN MTEPEYEHBb OBOPY1OBAHWSI,
PACXO/IHBIX MATEPHUAJIOB, CPEJICTB OBYUEHUSA U
BOCIIUTAHUSA JUISI CO3JIAHUS U OBECIIEYEHUS
®YHKIIMOHUPOBAHMUS IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOUN U TEXHOJIOIT'MYECKOM
HATIPABJIEHHOCTEMH "TOYKA POCTA" B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIMSIX,
PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJIAPTHBIH KOMILIEKT



Hanmenosanue
000pyTOBaHHS

Kpatkue npumepHsie
TEXHUYECKUE
XapaKTEePUCTUKHU

KonmnuectBo equnmig
D10 E:
00111e00pa30BaTEIHLHBIX
OpraHH3aLUi, HE
SIBJISTFOLLIMX CSI
MaJIOKOMILIEKTHBIMH,
€/1. U3M.

KomnuecTBo enmHMIL
JUTSE
0011e00pa3oBaTEIbHBIX|
OpraHu3alui,
SIBJISTFOIITAX CST
MaJOKOMIIIEKTHEIMH,
eJl. U3M.

ECTCCTBGHHO-Hay‘{HaSI HaIIpaBJICHHOCTb

1

O6m1ee o6opynoBanue (pusrka, XuMusi, OUOTIOTHS)

1.1.

[{udposas
maGoparopust

yaeHU4ecKast
(pusuka, xumus,
OUOoITOTHs)

[udposoit naTamk
PIIEKTPOIIPOBOAHOCTH
[udposoit natunk pH
[udposoit naTamk
MOJIOKEHUS

[{udposoii naTamk
TeMIepaTyphbl

[udposoit naTumk
AOCOJTIOTHOTO JaBJICHHS
[udposoit
ociorpaduIecKuii
MATIUK

IBeckl 351eKTpOHHbIE
yaeOnbie 200 r
Mukpockortt: 1uppoBoi
MM ONTHYECKUI C
yBennuenuem ot 80 X
HaGop mu1st u3roToBICHUS
MUKpPOTIPETIapaToB
MuxkponpenapaTsbl
(Habop)
CoeIMHUTEIILHBIE
MPOBO/Ia, MPOTPAMMHOE
oOecrneueHue,
METOIMUECKHUE yKa3aHUs
KOMILICKT
COITYTCTBYIOIIUX
PIIEMEHTOB ISl OTIBITOB TIO
MEXaHUKE

KOMILICKT
COITYTCTBYIOIIUX
PIIEMEHTOB ISl OTIBITOB TIO
MOJIEKYJISIPHOU (hU3HKE
KOMILICKT
COITYTCTBYIOIITUX
PIIEMEHTOB JJISl OTIBITOB IO
PIIEKTPOIMHAMHKE
KOMILICKT

3 mmT.

2 1IT.




COITYTCTBYIOILIUX
PIIEMEHTOB IS OIIBITOB IO
OITHKE

1.2.

Komruiekt nocyasl
1 000pyIOBaHMS
U1l yUEHUUECKUX
onbITOB ((pu3mka,
XUMUS, OUOJIOTHS).

[[ITaTB TAOOpPATOPHBIIA
XUMUYECKUI

Ha6op wamek [letpu
HaGop nHCTpyMEHTOB
[pernapoBajIbHbBIX

UTokka st CoKMraHus
BEIIECTB

Ctynka dapdoposasi ¢
[ECTUKOM

HaGop 6anok mist
XpaHEHUs! TBEPAbIX
peaktrBoB (30 - 50 mu)
Ha6op ckisiHOK
((h1axKoHOB) JUT XpaHEHUS
[PacTBOPOB PEAKTHBOB
Hab6op mpubopox (I1X-14,
I1X-16)

[Tpubop st mOTydeHUs
ra3oB

CrnpToBKa

["oprodee asst CHUPTOBOK
DunbTpoBaNbHAA Oymara
(50 mrT.)

Konba xonnueckas
[Tanouka cTekysiHHAs (C
[PE3NHOBBIM
HAKOHCYHUKOM )
Yarmreuka i1
BBITTAPUBAHUS
(BBITapUTEIHHAS
Hganeyka)

MepHbIH TUTUHIP
(TUTaCTUKOBBIN )

IBopoHka cTeKJIsHHAas
(Mamast)

Crakan ctexisiHHBIN (100
MIT)

["a300TBOTHAS TPYOKa

3 mT.

2 1IT.

bOJIOI'MA

KoMITIEKT BIasKHBIX
[pernapaToB
TEMOHCTPAMOHHBIN

HAa3HA4YCHUC:
JICMOHCTPAallMOHHOC,
MaTCPpHUaAJI KOHTCI\/'IHepaZ
IIJIaCTUK,

FrCPMCTHUYHAA KPBbIIIKA:

HaJIU4YMC,

1 mT.

1 mT.




KpEIUIeHUE dKCIIOHATA:
HaJI4ue,
KOHCEpBUPYIOLIEE
BEILECTBO: HAJIMYUE,
HaKJIeKa ¢
HAaUMEHOBAaHUEM:
HaJIM4ne.

He MmeHee 10 mpenapaToB
13 IPUBEJICHHOTO HUXKE
CIIMCKA:

BraxkHslii npenapar
"be3zyoka"

BraxkHslii npenapar
"T"amroka"

BraxxHslii npenapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOT0 MOJIITIOCKA"
BraxxHsliii npenapar
"BHyTpeHHee cTpoeHuHe
KpbICHI"

BraxkHslii npenapar
"BHyTpeHHee CTpOeHUe
ArymKu”

Bra>xHblid penapar
"BHyTpeHHee CTpOeHHE
ITULIGL"

BraxxHslii npenapar
"BHyTpeHHee cTpoeHue
pPBHIOBT"

BraxxHslii npenapar
"Kapacs"

BraxkHslii npenapar
"Kopens 6060BOT0
pacTeHus ¢ KiyoeHbKamu'"
BraxkHslii npenapar
"KpeBerka"

Bra>xHbIid penapar
"Hepennma"

BraxxHbIid penapar
"Pa3BuTHE KOCTUCTON
pPBIOBI"

BraxxHbIid penapar
"Pa3BuTue Kypuibl"
Bra>xHbIid penapar
"Cuudomemysa"
Bra>xHbIid penapar
"Tputon"

Bra>xHbIid penapar
"Uepenaxa OonoTHas"




Bnaxxueiii npenapat "Yx"
BraxxHbIid pemapar
"HmepI/Iua"

2.2.

Komrmnexr
repbapueB
IEMOHCTPALIMOHHBIN

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JIJISl KPETIJICHUSL:
repOapHbIii JIHCT,

CIIMCOK 9KCIIOHATOB:
HaIn4yue

He MeHee 8 repOapueB U3
[IPUBEIEHHOI'O HUXKE
criucka: Hasnauenue:
NTEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPETUICHUSL:
repOapHbIii JICT,

CIIMCOK SKCIIOHATOB:
HaIu4yue

He MeHee 8 repOapueB U3
MPUBEICHHOTO HUKE
CITHCKA!

["epOapuii "JlepeBbs U
KYCTapHHUKHU"

["epOapuit

" Jlukopacryiue
pacteHus"

["epOapuii "KopmoBsie
pacteHus"

["epOapuii "KynbTypHbie
pacteHus"

["epOapuit
"JlexapcTBEHHBIE
pacteHus"

["epOapuii "MenoHOCHBIC
pactenus"

["epGapwuii "Mopdomnorus
pactenuit”

["epOapwuii "OcHOBHBIE
CPYIIBI pacTeHui"
["epGapwii "PacturenpHbie
coobmecTna"

["epOapwuit
"CenbCKOX 035 CTBEHHbIE
pactenus"

["epOapuii " noBuThHIC
pacteHus"

["epOapwii K Kypcy OCHOB
10 00IIIel OMOJIOTHH

1 mT.

1 mT.

2.3.

KoMIuiekT

Haznauenue:

1 mrT.

1 mrT.




KOJUTEKIINI
TEMOHCTPAIMOHHBIN
(110 pa3HBIM TeMam
Kypca OHOJIOTHH)

ITEMOHCTPAIIMOHHOE,
OCHOBA JJIsI KPETIJICHN S :
HaJIMYHeE,

HaKJICUKH C
HAaUMEHOBAHUEM: HAJIMYUE
He MeHee 10 KoJUTeKIui
13 IPUBEJICHHOTO HIDKE
CIIHCKA:

Kommexuus
"I"oji0oceMeHHbBIE
pacteHus"

Komnekmuga "Oourarenu
MOpcKoro mHa"
Komexus
"ITaneoHToNIOrMYecKas"
Komexuus
"IIpencraBuTenu OTpsIOB
HAaCEKOMBIX' KOIUYECTBO
HaceKOMBIX: HE McHee 4
Konnekius "ITpumepst
BaIMTHBIX
[PUCTIOCOOICHUH Y
HACEKOMBIX "

Komnexknus
"[TpucriocoOuTENnbHBIC
M3MEHEHUS B
KOHEYHOCTIX HaCEKOMBIX"
Kominexuus "Pa3sutue
HACEKOMBIX C HEMOJIHBIM
npeBpaiieHueM"
Kominexuusa "Pa3sutue
HACEKOMBIX C ITOJIHBIM
npeBpaiieHueM"
Kominexuus "Pa3sutue
MIeHUIH"

Komneknua "Pa3sutne
0abouku"

Komneknusa "PakoBuHbBI
MOJLIFOCKOB"

Komneknus "CeMmelicTBa
0abouyek"

Komneknus "CeMmelcTBa
PKYKOB"

Komneknusa "CeMmeHa u
miogn!"

Komnexuus "dopma
COXPaHHOCTH
MCKOIIAeMbIX PaCTCHHH U
PKUBOTHEIX"




Ha6op
MaJICOHTOJIOTMYSCKHUX
HaXOI0K
"[IpoucxoxeHue
ueaoBeKa"

KOJIMYSCTBO MOJCICH: He
MeHee 14

Hasnauenwue: cOopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIITHHIIBI: HE
Mmeree 200 * 200 mmM,
[JIaBHBIN MTOJHEM C
MMOMOIIBI0 BUHTA:
ISENIIENZ(S

[[ITaTuB
MEeMOHCTPAaIIMOHHBIN

X UMUYECKUN:
Ha3znauenue:
ITEMOHCTpaLus TpuOOpOB
1 YCTAHOBOK,

010pa, CTePHKHH, JTAIKHU,
My(]TBI, KOJIbIIA: HATTMYNE,
BO3MOXHOCTb
BaKpErUIeHUs SJIEMEHTOB
Ha pa3JIMYHOMN BBICOTE:
ISENIIELS(S

Ammapart AJ1s IpOBEACHUS
XUMHYECKUX PEaKInil:
Ha3znauenue:
TEMOHCTpAIIUS
XUMHYECKUX PEaKIIU,
MOTJIOTUTEIH TTAPOB U
ra3oB: HAJIM4YUE,
MaTepHal KOJObI: CTEKIIO
HaGop s snexTponuza
ITEMOHCTPALIMOHHBIH:
Haznauenue: nzydueHue
BaKOHOB DJIEKTPOJIN3A,
cOOpKa MozeNn
AKKYyMYJISITOpa,

E€MKOCTb: HaJIM4He,
PIIEKTPOIbI: HATHYUE
KomriekT MepHBIX KOJI0
Majoro oobema:
Haznauenwue:

3. XHUMUI
3.1. JlemoHcTpannonHoe|(CocTaB KOMILIEKTA: 1 mT. 1 .
00OpynoBaHNE CTOJIHK ITOBEMHBIHN




NTEMOHCTPAILMOHHBIE
OTIBITHI,

00BeM k010: or 100 M1 1O
2000 w1,

KOJIMYECTBO KOJIO: HE
Mmenee 10 miT.,

MaTepHall Kojb: CTEKIIO
Ha6op dnakonos (250 -
300 M1 711 XpaHeHUs!
[PACTBOPOB PEAKTUBOB).
Ha3znauenue: xpaHeHue
[PacTBOPOB PEAKTHUBOB,
KOJIMYECTBO (DJITAKOHOB: HE
MeHee 10 mIT.,

MaTepual (JIaKOHOB:
CTEKJIO

MpoOKa: HaT4IKne
[TpuGop AJIst OTIBITOB TIO
XUMHH C JIEKTPUUECKUM
TOKOM (JTa0OpaTOPHBIIA)
[TpuGop ast
MJLTIOCTPALlAY 3aKOHA
COXPaHEHUST MaCChl
BEILIECTB: COCY]L
JlanionpTa: HaIM4MKeE,
npoOKa: HaJn4ue,

TUT Ipubopa:
ITEMOHCTPALIMOHHBIN
JlenmuTenpHas BOpOHKA:
Hazunauenue: pazjeneHue
IBYX >KUIKOCTEHN IO
MJIOTHOCTH,

MaTepual BOPOHKU:
CTEKJIO

'YcraHoBka It
[EPErOHKU BELIECTB:
Ha3znauenue:
ITEMOHCTPALUST OYUCTKH
BEIIECTBA, IEPErOHKA,
KOJIOBI, XOJIOAMIBHUK JIJIS
OXJTKICHUS, AJUTOHK,
npoOKa: HaJn4ue,

IUTHMHA YCTAaHOBKH: HE
MeHee 550 Mmm

[Tpubop st mOTyYeHUs
ra3oB: HA3HAUCHUE:
MOJTyYeHHE ra30B B MaJIBIX
KOJIMYECTBAX,

COCTaB KOMIUICKTA: HE




MeHee 6 TpeIMeTOB
bans koMOMHUPOBaHHAS
mabopartopHas: bans
BOJISIHAS: HAIUYHE,
KOJIbIIa CMEHHBIE C
OTBEPCTHSIMH PA3HOTO
naMeTpa: HaJu4ue,
[UIMTKA JIEKTpUYECcKast:
HaIn4yue

DapdopoBast CTymKa ¢
nectukoMm: Haznauenue:
TUIS pa3MeNIbYCHHUS
KPYIHBIX (pakiuii
BEIIECTB U
[IPUTOTOBJICHUS
[MOPOILKOBBIX CMecei
KomIIekT TepMOMETPOB
(0-100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMAYECKUX
[PEaKTHUBOB

CocTaB KOMILJICKTA:
Ha6op "Kucnorsr"
(asoTHasi, cepHasl,

Ha6op "I'napokcumbr"
(ruapoxcua Gapwus,
TUIPOKCH]T KaJHs,
TUIPOKCH]T KaTbLIUs,
TUIPOKCH]T HATPHS)
Ha6op "Oxcusr
METAIIOB" (QTFOMUHHUS
OKCHJI, Oapus OKCH/I,
prenesa (I1I) oxeunn,
KaJIbIIHSI OKCU, MAarHUS
oxcu, meau (I1) okcu,
[IMHKA OKCHI)

Hab6op "llenounsie u
[11€JI0YHO3EMEIbHbIE
MeTasuibl" (JTUTHIA,
HATPUM, KaJIbIINN)
Ha6op "MeTtambr"
(auTFOMUHUH, JKeJe30,
MarHui, MeJib, IINHK,
0JIOBO)

Hab6op "llenounsie u
[11€JI0YHO3EMEIbHbIE
MeTasuibl" (JTUTHIA,
HATPUM, KaJIbIINN)
Ha6op "OrneonacHbie

(KpacHblii), OKCUJ

coJsiHasi, opTodochopHas)

BemecTBa" (cepa, pochop

1 mrT.

1 mrT.




tocdopa (V)

Hat6op "TI"anorensr" (o,
Opom)

Hab6op "I"anorenunr"
(JTFOMUHUS XIJIOPUI,
AMMOHUS XJIOpU, Oapust
xjopu, xenesa (111)
XJIOpU/I, KaJIdsl HOJIU ]I,
KaJIHsl XJIOPH/I, KaJIbIIUs
XJIOPHL, TUTUSL XJIOPHU]I,
Maraus xjgopuna, meau (11)
XJIOpHJI, HATpHsi OpPOMHU I,
HaTpust PTOPUI, HATPUS
XJIOPHJI, TWHKA XJIOPHI)
Ha6op "Cynbdatsl,
cynb(uabl, CyabhUThH"
(asmromuHUS cynbGdar,
AMMOHUS Cyab(dar,
prenesa (I1) cynsdun,
pkenesa (I1) cynwdar, 7-mu
BOIHBIN, Kaus cynbdar,
koOanbTa (II) cynbdar,
MarHus cyiabhat, MeJIu
(I1)) cynedar 6e3BOaHBIH,
mveu (I1) cynbedar 5-tu
BOJIHBII, HATPUS CYIbPUI,
HATpUsI CYIbGUT, HATPUS
cynbdar, HaTpust
ruApoCyIbdat, HUKEIs
cynbdar

Ha6op "KapbonaTsr"
(amMmMoOHMS KapOOHaT,
Kanust kapoonar, meau (11)
KapOOHAT OCHOBHOM,
HaTpHs KapOoOHAT, HATPUS
ruApoKapOoHaT)

Habop "®ocdarts.
CunukaTsl” (Kamust
MoOHOTHIpOOpTOdOChaT,
HATpUs CUIIMKAT 9-TH
BOJIHBIN, HATPUSA
opTodocdar
TpeX3aMelICHHBII, HATPHUs
muruapodocdar)

Ha6op "AneTatsl.
Ponanunsl. CoemuHeHHS
bkenesa" (kayus areTar,
kamust peppo (11)
reKCaIlMaHu/I, KaJus




deppo (III) rexcarmonuy,
KaJIis POJIAaHU/I, HATPUS
aIeTar, CBMHIIA aleTar)
Hat6op "CoenuHeHMS
Maprania' (Kajaus
MepMaHraHaT, Maprasia
(IV) oxcun, mapranma (1I)
cynbdar, Maprania
XJIOPHU)

Hab6op "Coenunenus
xpoma" (aMMOHUSA
TUXpOMAT, KaJus
TMXpOMAT, KaJlusi XpoMar,
xpoma (I11) xmopun 6-tu
BOTHBII )

Ha6op "Hutpatsr"
(JTFOMUHUST HUTPAT,
AMMOHUSI HUTPAT, KaJTus
HUTPAT, KAJIbLUS HUTpAT,
menu (II) autpat, Hatpus
HUTpAT, cepedpa HUTpaT)
Hab6op "Nuaukatopsr"”
(JTaKMOMI, METHIIOBBI
OpaH>KEBBIM,
(beHondTanenn)

Ha6op
"Kucnopoaconepxamive
OpraHuyeckue BeiiecTsa”
(arieToH, TIUIEPHH,
ITUATHIIOBBIN QUp, CIUPT
H-OYTHJIOBBIN, CITUPT
M30aMUJIOBBIN, CIIUPT
N300y TUIIOBBIN, CITUPT
PTUIIOBBIN, (EHOII,
dbopmanuH,
STHJICHTJIUKOJIb,
YKCYCHO-3THJIOBBIH 3Up)
Hab6op "YraeBomoposr"
(OeH3uH, rekcaH, He(PpTh,
TOJIYOJI, IIUKIIOT€CKaH)
Hab6op "Kucnotst
oprannueckue" (kuciora
AMUHOYKCYCHas1, KHCJIOTa
OcH30MHAas, KHCIIOTa
MacJIsTHas, KUCJIOTa
MypaBbUHAs, KUCIIOTa
OJICUHOBAsI, KUCIIOTA
MaJIbEMUTHHOBAS, KACIIOTA
CTeapuHOBasl, KUCJIOTa




YKCYCHasI, KHCJIOTa
aBesicBas)

Hab6op "YrneBosl.
IAMuHBI" (aHWJIWH, aHWJIUH
CEpHOKHCIIBIN,
J1-ri1r0K03a, MeTUITAMUH
TUAPOXIIOPU]T, Caxapo3a)

3.3.

Komiuiekt
KOJUIEKIIUH U3
CIIIICKa

IHaznauenwue:
ITEMOHCTPALIMOHHOE,
BT YITAKOBKU: KOPOOKa,
OIMCaHHE: HAJINIHE
CocTaB KOMILJIEKTA:
Komnexuus "Bonokna"
Komneknus "KameHHBIH
YTOJIb ¥ TIPOTYKTHI €T0
nepepaboTku"
Kominexkuuga "MeTajuisl 1
CcIUIaBbI"

Kommekius "MuHepaisl u
ropHblie moposl" (49
BHJIOB)

Komnexknus
"MuHepaiibHble
ynoopenus"

Komnnekuus "Hedts u
MPOAYKTHI €€
nepepaboTKu"
Komnexkuus
"[Tmactmaccer"
Komneknus "Tommuso"
Komnexkuus "UyryH u
CcTaJb"

Komneknus "Kayayk"
Kominexuuga "Ikaia
TBEpIOCTH"

HaGops! mist
MOJICTTUPOBAHMS CTPOCHHUS
OpraHNYeCKUX BEIECTB
(yueHudeckue) He MeHee 4
IIIT.

1 mT.

1 mT.

OU3NKA

CocTaB KOMILJIEKTA:
[HITaTns
ITEMOHCTPAlIMOHHbIH:
Hasnauenwue: nmpoBeacHUE
ITEMOHCTPAIIMOHHBIX
OITLITOB, OCHOBAHHE,

CTCPIKCHDb, JIAIIKHU, KOJIbIIA,

1 mT.

1 mT.




My(ThI: HATMYHE

CTONMK OIbEMHBII:
Tum cronuka:
yaeOHBI/1a00paTOPHBIH,
oropa, CTepKEHb
BUHTOBOM, BUHT
pEryIUPOBOYHBIN:
HaJIn4Ke,

byHKIMS TOAbEMa U
OITYCKaHUSI CTOJINKA:
HaI4yue

M cTOYHMK IOCTOSSHHOTO U
[EepPEMEHHOT0
HaTpsHOKEHUS:
Haznauenwue: 11 nuTaHust
peryaupyemMbiM
[epeMEHHBIM U
[HOCTOSTHHBIM TOKOM
PIIEKTPUYECKHX CXEM,
gactoTa, I'11: 50,
noTpebsiemMasi MOITHOCTbD,
BA: 10

MaHOMETp KHAKOCTHOMU
TEMOHCTPALIMOHHBIIA:
Haznauenue: mis
M3MEpEHUs JaBJICHUS 10
300 MM BoISIHOTO cTOJI0A
BBIILIE 1 HUXKE
ATMOC(EPHOTO JaBJICHHUS,
crexisinHas U-oOpasHas
TpyOKa Ha MOJCTaBKE:
HaIn4yue

KamepToH Ha
[P€30HAHCHOM SILIHKE:
Hasnauenue: st
NTEMOHCTPALIUHU 3BYKOBBIX
KOJIEOAHUM M BOJIH,

IBa KAMEPTOHA Ha
[PE30HUPYIOLIUX SIIUKAX:
HaJI4ue,

[PE3UHOBBIN MOJIOTOYEK:
HaIM4ue

Hacoc BakyymHbIl ¢
PIIEKTPONPUBOIOM:
Ha3naueHue: co3ganue
pa3psHKEHUS WIH
M30BITOYHOTO JTABJICHUS B
BAMKHYTBIX 00beMax,
OMBITHI: KHTICHUE




PKUJIKOCTH TIPU
MOHIKEHHOM JIaBJICHHH,
BHEIIIHEE U BHYTPEHHEE
TaBJICHUE U JIP.

Tapenka BakyymHasi:
Ha3znauenue:
NTEMOHCTpALUs OIBITOB B
BAaMKHYTOM 00bEeMeE C
pa3pexXeHHBIM BO3AYyXOM,
OCHOBAHHE C KPaHOM,
KOJIOKOJI U3 TOJICTOT'O
CTEKJa, Pe3UHOBas
POKJIa/IKa,
PIEKTPUUECKUN 3BOHOK:
HaIn4yue

Benepko Apxumena:
Hasnauenue:
ITeMOHCTpalusl IeUCTBUS
PKUJIKOCTH Ha
MOrpy>KEHHOE B HEE TeJIO
1 U3MEpPEHUE BEJININHbI
BBITAJIKUBAIOIICH CHJIBI,
BEJIEPKO, TEIIO
[VTHHIPUIECKON (hOPMBI,
MPY>KUHHBIA TUHAMOMETP:
ISENIIENS(S

OrHUBO BO3IYIITHOE:
Hasnauenue:
ITEMOHCTpAaLs
BOCILJIAMEHEHUSI TOprOYeit
CMecCH TIpH €€ OBICTPOM
CKaTuH,

TOJICTOCTEHHBIN [IUJIMHJP,
MOpILEHb Ha
METAJUTMYECKOM LITOKE C
[PYKOSITKOM, MOJICTaBKa
TS AIMH]PA: HATTMIUe

4.1.

O6opynoBaHue is
IeMOHCTPAIIOHHBIX
OIIBITOB

[Tpubop ast
TEMOHCTPAIIUU JaBICHUS
B >kuakocty: HazHaueHue:
TEMOHCTpALMs U3MEHEHUS
MaBJICHUS C TI1yOMHOM
[OTPY>KEHUS,

MaTYUK JaBICHUS,
KPOHIITENH JIJIs
KperIeHUs] Ha CTEHKE
cocy/a: HaJu4ue

[TpuGop ast
ITEMOHCTpaIUN




ATMOC(HEPHOTO JTaBICHUS
(Marnedyprekue
MOJTyIIapus):
Ha3znauenue:
ITEMOHCTPALIUS CHUIIBI
aTMOC(EPHOTO JTaBIICHHS,
1TBa pa3beMHBIX
METaUTHYECKUX
MOJTyIIApUs C IPOYHBIMU
PY4YKaMH M XOpOIIIO
MpUIITH(GOBAHHBIMHU
KpasiMU, HUIIIEJb C
KpaHOM: HaJIn4He,
C03/1aBa€MO€ BHYTpHU
11apOB
BaKyyMMETPHUUECKOE
maBnenue: He MeHee 0,05
MI]a,

MaKCHUMaJIbHOE
pa3pbIBarolee yCuine: He
MeHee 90 H

Ha6op ten paBHOTO
oObema: Haznauenwue: mis
ONpeeIeHUs U
CpaBHEHUS TEIUIOEMKOCTHU
U TUIOTHOCTH Pa3IMYHBIX
TBEP/IbIX MaTepUAJIOB,
[VUIMHAPBI U3 pa3IMuHbIX
MaTepuanoB: He MeHee 3
IIT.,

KPIOYKH JIJIS
[10/IBELITBAHUS
[VUIMH/POB: HAJTMUKE
HaGop Ten paBHOI MaccChl:
Hasnauenue: st
oTpeaeNeHus U
CpPaBHEHUIO IIJIOTHOCTH
pa3IMYHBIX MaTEPHAJIOB,
[VUTMHIPBI U3 Pa3IHYHBIX
MaTepHualioB: HE MeHee 3
IIT.,

KPIOYKH JIJIS
10/IBEIITBAHUS
[VUTMHPOB: HAJTUYHE
Cocybl COOOIIAIOIHECS
Ha3znauenue:
ITEMOHCTpALIUS
OJIMHAKOBOT'O YPOBHS
OJTHOPOHOM KUJIKOCTH B




COOOIIAIOIINXCS MEKTY
co00if cocyaax pa3HOi
(bopMmBbI,

COOOIIAIOIIeCS
CTCKJISTHHBIE TPYOKH
pa3Hoii (OpMBI: HE MEHEe
3 mrT.,

[0JICTaBKa: HAJIMYKE
TpyOka HeroToHa:
Haznauenue:
ITEMOHCTpAaLUs
0JIHOBPEMEHHOCTHU
MajIeHus Pa3InYHbIX TEJN B
pa3pexeHHOM BO3/yXe€,

(b YHKIIMS TTOAKITFOYSHHST K
BaKyyMHOMY Hacocy:
HaJIn4Ke,

TMHA TPYOKH: HE MEHEe
80 cMm.,

[PE3UHOBBIE MPOOKH,
HUNIENb: HAIN4Ke,
KOJIMYECTBO Tell B TPyOKe:
HE MeHee 3 IIT.

[[lap ITackas:
Ha3znauenue:
ITEMOHCTpAIUs Iepeadn
[POM3BOAMMOrO Ha
PKUJIKOCTB JIaBJICHUS B
3aMKHYTOM COCYZE,
NTEMOHCTpAaLUs O IbEMA
PKUIKOCTH II0J IEUCTBUEM
ATMOC(EPHOTO JaBJICHHUS,
METAJUTMYECKUN [UITUHAP
C OIlpaBaMM, OPILEHb CO
[IITOKOM, ITOJIBIM
METAJTMYECKUH 11ap ¢
OTBEPCTHSIMH: HAIHYUE,
JUTMHA IWIMHAPA: He
MeHee 22 CM,

TaMeTp mapa: He MeHee
8 cM

[[lap ¢ KOJIBLOM:
Ha3znauenue:
ITEMOHCTpALUs
pacIIMpeHust TBEPIOTO
Teja pyU HarpeBaHUH,
[ITATUB, METAJUIMYECKOE
KOJIBLIO ¢ My(TOH, map ¢
LICMIOYKOM: HAJIU4HE,




ITMHA 1IETTIOYKH: HE MEHEee
80 MM,

TuaMeTp 1apa: He MEHee
25 mm

[{HAPHI CBUHIIOBBIE CO
ctpyrom: Ha3znauenue:
ITEMOHCTpAIK B3aUMHOTO
MPUTSDKCHUS] MEXKTY
ATOMaMH TBEPJIBIX Te,
KOJIMYECTBO OJIMHAKOBBIX
[IUJIMHJIPOB: HE MEHee 2
IIT.,

MaTepHall IUIHHIPOB:
CTaJlb ¥ CBUHEII,

KPIOUKH JIJIS
MO/IBEIIMBAHMS: HAIMYHE,
CTPYT, HalpaBJISIOIIAs
TpyOKa: HaTM4Yue
[Tpu6op Jlenma:
Haznauenue: ais
MCCIIeIOBAHUS
BaBUCHUMOCTH
HaIPaBJICHUS
MHYKIMOHHOT'O TOKa OT
XapakTepa U3MEHECHUS
MarHUTHOTO TIOTOKA,
CTOMKa C KOPOMBICIIOM:
HaJIM4ue,

KOJIMYECTBO
QITFOMUHUEBBIX KOJIEI[: HE
MeHee 2 IIT.,

MpOpe3b B OJHOM U3
KOJICI: HAJIMYue

Marsut n1yrooopas3Hbiit
ITEMOHCTPALIMOHHBIH:
Haznauenue:
ITEeMOHCTpAINs CBONCTB
[MOCTOSTHHBIX MarHUTOB,
TUTT MarHUTA:
HaMarHWYEeHHBIH OpYCOK,
KOJINYECTBO 1IBETOB
MarHuTa: He MeHee 2,
0003HaUYEHHUE TTOTIOCOB
MarHuTa: HaTn4ue
MarsuT nosIocoBOM
TEMOHCTPAaIIMOHHBIN
(mapa): Haznauenwue:
ITEeMOHCTpAINs CBONCTB
[MOCTOSTHHBIX MarHUTOB,




TUIT MAaTHUTA:
HaMarHUYEeHHBIN OpYCOK
MPSIMOJIMHEWHOH (POPMBI,
KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
0003HaYEHHUE TIOJIFOCOB
MarHuTa: HaJIn4Iue
CTpesnKy MarHUTHBIE Ha
mtatuBax: Haznauenue:
ITEMOHCTpAaLHs
B3aMMO/ICHCTBUS TIOJIOCOB
MarHUTOB, OPUCHTAIHH
MarHuTa B MAarHUTHOM
noJe,

HaMarHUYCHHAs CTPEJIKa:
HaJIMIHe,

KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
[M0/ICTaBKa: HAJIMINE
Hab6op
MEeMOHCTPAIIMOHHBIN
"DnekrpocTaTuka"
(351€KTpOCKOMBI (2 MWT.),
cynTaH (2 mT.), nmajgovka
CTEKJISTHHAs, TTAJI0YKa
POOHUTOBAS, IIITATUBEI
M30HMpytonme (2 mr.)
MaruHa 351eKTpodopHast
VJTH BBICOKOBOJIBTHBIN
nctouHuk: HazHauenue:
TS TIOTTyYeHUs
PIIEKTPUYECKOTO 3apsiaa
BBHICOKOT'O TIOTEHIIMAJA 1
MOJIYYCHHSI HCKPOBOTO
paspsina,

ITMCKHU Ha CTOMKAX:
HaJIM4ue,

KOJIMUECTBO JIEHIECHCKUX
0aHOK: HE MeHee 2,
[M0/ICTaBKa: HAJIMINE
Kommiekt npoBoJ10B:
J{muna: He menee 500 MM
- 4 t., 250 MM - 4 1T,
100 MM - 8 miT.,
Ha3HAYCHUE: /IS

MO IKITFOYCHHS
TEMOHCTPAIIMOHHBIX
MpuOOpPOB U
000pyIOBaHUS K




MCTOYHHUKY TOKa, JUIs
COOPKHU AJIEKTPUUECKHUX
[eTei, BKIIFogas
PIIEMEHTHI U3 PaOOTHI
"[locTOAHHBIN
PIEKTpUYECKU TOK"

4.2.

O6opynoBaHue s
mabopaTOpPHBIX
paboT u
[YIEHHUECKUX
oTbITOB (Ha Oaze
KOMITJICKTOB IS
0I'D)

[[ITaTB 1A6OpPATOPHBIIA C
epKaTeNnsiMu

BECHI HJIEKTPOHHBIE
MEH3ypKa, pesient
3mepenus 250 mi
muaamomeTp 1 H
muaamomeTp S H
[IAJIMH]IP CTAIBHOM, 25
cMm3

[VUTMH/P QJTFOMUHUEBBIN
25 cm3

[VUIMHIP QTFOMUHUEBBIN
34 cm3

[AJTMH]TP TUIACTUKOBBIN 56
cM3 (7151 U3MEPEHUS CUIIBI
Apxumena)

npyxxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl o 100 r (6 miT.)
rpy3 HaOOPHBII
yCTaHABIMBAET MAcCy ¢
marom 10 T

MepHasl JICHTa, TMHEeWKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOYKOM U
HUTHIO

HarpaBJIsOmas JJIMHON
He meHee 500 MM.
J{oKHBI OBITH
oOecrieueHbl pa3Hble
KOX(PDUITMECHTHI TPCHHS
Opycka 1o
HaIpaBJIIOMEN
CEKyHJIOMEp
DIIEKTPOHHBIN C JATYHKOM
HaMPaBIIONIAs CO
[IKAJION

OpYCOK JIepeBSHHBII C
1yCKOBBIM MarHUTOM
HUTSIHON MasTHUK C
PY30M C TyCKOBBIM
MAarHUTOM U C
BO3MO>KHOCTBIO

S IIT.

4 11T,




M3MEHEHUS JUTHHBI HUTU
pbIyar

0JIOK IT1OBYDKHBIN

0JIOK HEIIOBUKHBII
KaJOPUMETP

TEPMOMETP

MCTOYHUK MMUTAHUS
MMOCTOSIHHOTO TOKa
(BBIMPSMHUTEI C
BBIXOTHBIM HAIPSKECHUEM
36 - 42 B unu
OaTapelHbIil OJI0K C
BO3MOXHOCTBIO
PETYIIMPOBKH BBIXOIHOTO
HaTPSIKCHUS

BOJIBTMETP
nByxmpenenbubii (3 B, 6
B)

aMIIepMETP
nmByxmpenenbubii (0,6 A,
3 A)

pesuctop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
MEepPEMEHHBIN PE3UCTOP
(peoctar) 10 10 Om
COCTMHUTEIILHBIC
poBoja, 20 mit.

KITIOY

HA0OP MPOBOJIOYHBIX
pe3nuctopoB plS
coOuparolas JMH3a,
(bOoKyCHOE paccTosIHHE
100 MM

coOuparolas JMH3a,
boxycHoe paccTostHue 50
MM

paccenBaromas JINH3a,
(hOoKyCHOE pacCcTOsSTHUE -
75 MM

DKpaH

ONTUYECKasi CKAMbSI
cinaig "Monenn
nmpeamera

OCBETUTEIb
MOJTYLIUITHHIIP C
[UIAHIIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop asst n3yueHust




ra30BBIX 3aKOHOB
Kanumnisipsl
JlndpakioHHas pemerka
600 mTpruxoB/MM
JlndpakioHHas pemerka
300 mTpuxoB/MM

3epkaiio

UTazepHas ykaska
[Tonsipous B pamke

[llenu FOnra

KaTy1ika MOTOK

bJ10K 110108

b0k KOHZIEHCATOPOB
Kommac

Maruut

DJIEKTPOMArHUT

OnMIKK XKeJle3HbIE B
baHke

TexHonmoruueckas HaIpaBJICHHOCTb

1.

O0pa3zoBaTeIbHbIH
KOHCTPYKTOD LIS
[PAKTUKHU OJIOYHOTO
[POrpaMMHUPOBAHUS
C KOMILICKTOM
TaTYMKOB

PoGoTOTEXHUUSCKHIA
HAOOp MpeTHa3HAYCH IS
M3yUYCHHS] OCHOB
POOOTOTEXHUKH, TCTAIICH,
Y3JIOB © MEXaHH3MOB,
HEOOXOMUMBIX IS
CO3MaHus
POOOTOTEXHUICCKUX
[YCTPOMCTB.

HabGop npejcrasisier
C000¥ KOMIUIEKT
CTPYKTYPHBIX JIEMEHTOB,
COCTMHUTEIHHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUUECKUX
KOMIIOHEHTOB.

Ha6op mo3BossieT
cobupaTth (1
[POrpaMMHPOBATh
coOupaemMblie MOJIENHN ), U3
DIIEMEHTOB, BXOJISIIHNX B
€ro COCTaB, MOJICITN
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB C
ABTOMAaTHU3UPOBAHHBIM
YIIPaBJICHHEM, B TOM
4KCIIe HA KOJIECHOM XOJY,

A TAKOKC KO HCTPYKHHP‘I,

1 mrT.

1 mrT.




OCHOBAHHBIX Ha
MCII0JIb30BaHUH ITepeaay
(B TOM YHCJIC YSPBIIHBIX
1 3y0YaThIX), a TAaKXKe
[PBIYATOB.

CBETOUOIHBIN
MaTpUYHBIN JUCIUIEH C
0eJI01 TI0JICBETKOM Ha
KOHTpOJUIEpE
KonnuecTBO mopToB
BBO/1a/BBIBOIA HA
KOHTpOJLIepe HE MeHee 6
KonnuecTBO KHOMIOK HE
MeHee 4

O0111€€ KOJTUIECTBO
PrIeMeHTOB: He MeHee 520
[T, B TOM YHCJIE:

1) mporpammupyemsbIit
0JIOK yTIIpaBJICHHUSI,
KOTOPBII MOXET paboTaTh
ABTOHOMHO U B
MMOTOKOBOM PEIKHUME;

2) cepBOMOTOPHI

3) JaTYMK CHITBI

4) TaTYMK PacCTOSHUS

5) JaTYMK IBETa

6) aKKyMYJIsITOpHAs
OaTapes

7) [InacTukoBbIE
CTPYKTYPHBIE DJIEMEHTHI,
BKJTFOYAS
neppoprupoBaHHbBIC
DIIEMEHTHI: OalIKH,
KYOWKH, OCH U BaJIbI,
COCTMHUTEIIbHBIC
PIIEMEHTHI K OCSIM,
[IICCTCPHH,
MpeHa3HAYCHHBIC IS
CO37IaHUS YCPBIYHBIX U
ByOuaThIX Tmepeaay,
COC/TMHUTEIbHBIC U
KpEICKHBIC IJICMCHTHI;
7) IIporpammuOe
oOecrneueHue,
MCTIOJIB3yEeMOe JIJIs
[TPOrPAMMHUPOBAHHUS
coOnpaeMbIX
POOOTOTEXHUYCCKUX
MOJEJIEN U YyCTPOUCTB,




ITOCTYITHO JJI1 CKAUMBaHMS]
n3 cetu lHTEepHET

O0Opa3zoBaTeIbHbIH
HaOOp TI0 MEXaHUKeE,
MeXaTpOHUKE
[POOOTOTEXHUKE

KoMIUIeKT 1t u3y4eHus
OCHOB JIEKTPOHHUKH U
POOOTOTEXHUKH

HaGop nomxeH ObITh
NpeaHa3HauYeH JJIs
MPOBEICHUS YI€OHBIX
BaHSATHUM MO 3JIEKTPOHUKE
1 CXeMOTEXHHKE C IIEJTbI0
M3ydeHus: Hanbosee
[pacrpocTpaHeHHO!
PIIEMEHTHOM 0a3sl,
[IpUMeEHsIEMOH 11
MH)KEHEPHO-TEXHUIECKOTO
TBOPYECTBA yUAIIUXCS U
pa3paboTKH y4eOHbIX
Moeneit po6oroB. Habop
ITOJDKEH TIO3BOJISITh
YYalIuMcst Ha TIPAKTHKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
MPOSKTUPOBAHUS
POOOTOTEXHUYCCKUX
KOMILIEKCOB Ha IPUMEpe
yaeOHBIX MOJCIICH
POOOTOB, a TAKKE U3YyUUTh
OCHOBHBIC TEXHUYECKHE
peIICHHs B 001acTH
KHOCPHETHYECKUX H
BCTPAaWBAEMbIX CUCTEM.

B cocTaB KOMIIJIEKTa
ITOJDKEH BXOJIUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIsl COOPKH
MaKeTa
MaHUITYJISIIAOHHOTO
po0oTa, KOMIUIEKT
METAJUIMYECKAX
KOHCTPYKTHBHBIX
PIIEMEHTOB ISl COOPKHU
MaKeTa MOOMJIBHOI'O
poboTa u T.1I.

B cocTaB KOMIIJIEKTA
BXOJIUT HAOOP
PIIEKTPOHHBIX
KOMIIOHEHTOB IS

M3YUCHUS OCHOB

1 mrT.

1 mrT.




DIICKTPOHUKH U
CXCMOTEXHUKH, a TAKKE
KOMITJICKT ITPHBOJIOB U
ITATYMKOB Pa3IMYHOTO
TUTIA JUTS Pa3paOdOTKH
POOOTOTEXHUYCCKUX
KOMITJIEKCOB.

B cocTaB koMIuiekTa
ITOJIKHO BXOAHMTh: MOTOPBI
C SHKOJIEpOM - HE MeHee 2
11T, CEPBOTPHUBO/T
00JIBIIION - HE MeHee 4 1T,
CEpPBOIPUBO/T MaJIbIi - HE
MeHee 2 1T,
MH(}paKpacHbIA TaTUYHK -
HE MEHee 3 1T,
YIbTPa3ByKOBOM JaTUHK -
HE MEHee 3 1T, TaTYuK
TeMIiepaTyphl - HE MEHee
1 mT, maTunk
OCBEIICHHOCTH - HE MEHEe
1 mT, HabOp IIMEKTPOHHBIX
KOMITOHEHTOB
(pe3ucTopsl,
KOH/ICHCATOPBI,
CBETOJIUO/IBI PA3ITMYHOTO
HOMHHAJIA), KOMIUICKT
[TPOBOJIOB JIJIsI
OecriacqHoOro
MPOTOTUITUPOBAHUSA,
raTa 0ecraeqyHoro
MPOTOTUITUPOBAHUSA,
AKKYMYJISITOP U 3apsiTHOE
yCTpOMCTBO.

B cocTaB koMIuieKkTa
TOJDKEH BXOJUTh
[porpaMMHUpyeMbIit
KOHTPOJLIIED,
[pOrpaMMHUpPyEMbI B
cpene Arduino IDE wnnm
QHAJIOTUYHBIX CBOOOIHO
pacrpocTpaHseMbIX
cpenax pa3padoTKu.
[Iporpammupyembiii
KOHTPOJIJIEP J0JKEH
00Ja1aTh MOPTaMH JIJIS
[OJIKITIOYEHUST TU(PPOBBIX
1 aHAJIOTOBBIX YCTPOWCTB,
uHTepdericamu TTL,




USART, I2C, SPI,
[Ethernet, Bluetooth mau
WiFi.

B coctaB KOMIUIEKTa
ITOJDKEH BXOJUTHh MOTYJIb
TEXHUYECKOTO 3PEHHUS,
[pEICTABISIOMMIA COO0M
BBIYHCIINTEIIHFHOE
yCTPOMCTBO CO
BCTPOCHHBIM
MUKPOTIPOIIECCOPOM
(KoJ1-BO siziep - HE MeHee 4
1T, YaCTOTa S7pa HE
Mmenee 1.2 I'T1, 00beM
O3V - ne menee 512 Mo,
00bEM BCTPOCHHOMN
namsTy - He MmeHee 8 1°0),
MHTETPUPOBAHHOMN
KaMepoil (MakCuMaabHOE
pa3pelieHme
BUJICOTIOTOKA,
repeaBaeMoro 1o
unTepdeiicy USB - He
MeHee 2592 x 1944 en.) u
ONTUYECKOW CHCTEMOI.
Mo1ysTb TEXHUYECKOTO
3peHus JOHKEeH 001a1aTh
COBMECTUMOCTBIO C
Pa3TUIHBIMU
[IPOrPaAMMHUPYEMBIMHU
KOHTpPOJUIEpAMH C
MMOMOIIBI0 UHTEPEHCOB -
TTL, UART, 12C, SPI,
Ethernet. Moynb
TEXHUYECKOTO 3PCHUS
ITOJKEH UMETh
BCTPOSHHOE MPOTPaMMHOE
o0OecrieueHne Ha OCHOBE
OTIEPAIIIOHHON CUCTEMBI
ILinux, MO3BOJISIONIEE
OCYILIECTBIISTh HACTPONKY
CUCTEMbI MAITTHHOTO
00yueHus mapaMeTpoB
HEUPOHHBIX CETEU IS
0OHapyXeHHsI 00BEKTOB,
OTpEACTICHUS UX
napaMeTpoB U
manbpHeHIIeH
MICHTU(UKAIIAHN.




KoMIutekT 1omkex
o0ecreunBaTh
BO3MO>KHOCTb M3Y4CHUS
OCHOB pa3pabOTKu
MPOTPaMMHBIX U
ATNapaTHBIX KOMITJICKCOB
MH)KEHEPHBIX CHCTEM,
penienuii B cepe
"UuTepHeT Bemeit", a
TaKXe pelieHui B
00J1aCTH pOOOTOTEXHHKH,
MICKYCCTBEHHOTO
MHTEJUIEKTa U MAlIHHHOTO
00ydeHwMsI.

Kommbroteproe o6opynoBanue

1 [HoyrOyk

DopM-(hakTop: HOYTOYK;
DKecTkas, HeOTKIrOUaeMast
KJIaBUATypa: HaJH4KE;
Pycckas packnaaka
KJIaBUATYPbI: HATUYHE;
JlnaroHasb dKpaHa: He
MeHee 15,6 q10iMOB;
Pa3perenne skpaHa: He
Meree 1920 x 1080
[MUKCEJICH;

Kommuectro siaep
mporeccopa: He MeHee 4;
IKoamyecTBO IOTOKOB: HE
MeHee 8;

bazoBas TakTOBas 4acToTa
rpolieccopa: He MeHee |
T

MaxkcuMmalbHas TaKTOBast
HacToTa Mmpoleccopa: He
MmeHee 2,5 I'T;
Ksmi-namsite nporeccopa:
He MeHee 6 MOaiiT;
O0beM yCTaHOBJIICHHOM
ONIEpaTUBHOMN MaMSITU: HE
MeHee 8 I'6aiiT;

O0BeM MoaAepKUBaeMOn
OTIepaTUBHOM TaMATH (117151
BO3MOXKHOCTH
pacIIMpeHus): He MeHee
24 T"6aiT;

O0BeM HakonuTens SSD:
He MeHee 240 ["0OaliT;

IBpemst aBTOHOMHOM

3 mT.

2 1IT.




paboThl OT OaTapeu: HE
MeHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJIATOPOM: He Oosiee
1,8 kr;

Buemnauii uarepderic
USB cranpaprta He HUXKe
3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnauii nuarepderic
LAN (ucnonp30BaHue
MEpEeXO0JHUKOB HE
[PETYCMOTPEHO):
HaJIN4Ke;

Hanuuue monyneit u
mHTEpPEiicoB
(MCTIOJTE30BaHUE
MEPEeXO0JHUKOB HE
npeaycMoTpeHo): VGA,
HDMI;

becripoBoaHas CBS3b
Wi-Fi: Hannuue ¢
MOIICPKKOM CTaHIapTa
IEEE 802.11n unm
COBpEMEHHee;
'Web-kamepa: Hanmmnuue;
ManunynstTop "Mbliiib':
HaJIN4Ke;
[IpenycTaHoBIIEHHAS
orepalioHHas CUCTeMa C
rpaguaecKum
[10JIb30BATEILCKUM
mHTEpPeiicoMm,
oOecrieunBaromas padboTty
[pacrpoCcTpaHEeHHBIX
00pa3oBaTeIbHBIX U
00IIeCHUCTEMHBIX
MPUIIOXKEHHI: HaJTM4Iue.

MOV (mpunTep,
CKaHep, KOTHp)

Tun yctpoiictBa: MOY
(byHKIIMY TIeYaTH,
KOITMPOBAaHMSI,
CKaHUPOBAHU);

dopmar Gymaru: He
MeHee A4;

[{BeTHOCTB: YepHO-OEIIBIIA;
TeXHOIO0rus nevaTu:
mazepHas

MakcuMasbHOE

1 mT.

1 mT.




pa3pelIeHHe rmeyaTh: He
Mmeree 1200 x 1200 Touexk;
Wurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabnuya N 2

NMPO®UJIbHBIM KOMIIJIEKT OBOPYJIOBAHUS

HanmenoBanue
o0opynoBaHUs

Kparkue npumepHbie
TEXHUYECKUE XaPAKTEPUCTUKHU

KomnuectBo enuHuIg
JUTS PO UITBHOTO
KOMILJIEKTa
(oOmieoOpa3oBaTeIbHBIC
OpraHu3allvu, He
SIBIISFOLIUECS]
MaJIOKOMILUIEKTHBIM),
e/1. U3M.

KomnnuecTBo enuHuIg
TS PO UITBHOTO
KOMILIEKTa
(MaJIOKOMIIJIEKTHBIE
00111e00pa30BaTEIHHBIC
OpraHu3alnun), e1I. U3M.

bA30BA (OBA3ATEJIBHAA YACTD)

ECTeCTBeHHO-HayHHaH HaIIpaBJICHHOCTb

1.

[{udposas
iraboparopus o

Oouooruu
(yueHn4yeckas)

O6ecrieunBaeT BHITTOJTHEHHUE
maGopaTopHBIX pabOT Ha
ypOKax 1o OWOJIOTHH B
OCHOBHOM IIKOJIE U
[IPOEKTHO-UCCIIEI0BATEIbCKOM
eI TEeTbHOCTH YYaIIuXCs.
Kommexramusi:
becrpoBOIHOM MYJIBTUIATYUK
o OMOJIOTHH C 6-10
BCTPOCHHBIMU JaTYUKAMMU:
JlaT4rK BITQKHOCTH C
Tarna3oHOM U3MEPEHHS
0...100%

/[aT4rK OCBEIIEHHOCTH C
TMana3oHOM M3MEPEHHUSI He
yxe yem ot 0 1o 180000 nx
laTuuk pH ¢ quanazonom
3MepeHus He yxe yeM oT 0
o 14 pH

JlaTdank TeMrepaTypsl C
Tara3oHOM U3MEpPEHUsSI He
y>ke gem oT -20 1o +140 C
JlaTuuk
PIIEKTPOIPOBOUMOCTH €
rarna3oHaMu U3MEpPEHUs He

3 mT.

y>ke ueM ot 0 10 200 MxCwm;

2 IIT.




oT 0 10 2000 MxCwm; oT 0 10
20000 MxkCMm

JlaTunk TemmepaTypbl
OKpY>KarOLEN CPeBbI C
ITara3oHOM U3MEpPEHUsI He
y>ke gem ot -20 o +40
AKCecCyapbl:

Ka6ens USB
COEIMHUTEILHBIN

3apsIHOE YCTPOWCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIITyaTauu nudpoBoit
imabopaTopuu

[{udposas Bumeokamepa ¢
METaJTTMUECKHUM IITaTUBOM,
pazpeiienue He menee 0,3
Muke

[IporpammHoe obecrieueHre
MeTtoauyeckue
pekoMeHanuu He menee 30
paboT

'YnakoBka

Hanmuue pyccKos3pIYHOTO
caiiTa MOJJIEP>KKHU, HATTUUUE
BUICOPOJIMKOB.

[{udposas
iTabopaTopHs 10

XHMUHU
(yueHuueckas)

ObecrneunBaeT BHIMOJTHEHUE
mabopaToOpHBIX padOT MO
XMMUHU Ha YpOKax B OCHOBHOM
[IKOJIE U
[IPOEKTHO-UCCIIEI0BATEIBCKOM
eI TeTbHOCTH yJaluXcs.
Komrnexranus:
becnipoBoIHON MYJIBTHUIATYUK
10 XuMuu ¢ 4-mst
BCTPOEHHBIMU JIATYMKAMHU:
laTuuk pH ¢ quanazonom
3MepeHus He yxe yeM oT 0
o 14 pH

JlaTurK BBICOKOM
TeMIiepaTypbl (TEpMOTIapHBIiL)
C IMana30HOM M3MEpPEHUs He
y>xe ueM oT -100 g0 +900 C
JlaTunk
RJIEKTPOIIPOBOUMOCTH C
ana3oHaMy U3MEpeHUs He

y>ke ueM ot 0 10 200 MxCwm;

3 mmT.

2 IIT.




oT 0 10 2000 MxCwm; oT 0 10
20000 MxkCMm

JlaTunk TemmepaTypbl
[IATUHOBBIN C TUATIA30HOM
M3MepeHHs He yxke ueM ot -30
o +120 C

OTAenbHbIE TaTYUKU:
JaTuuK ONITUYECKOM
[JIOTHOCTH 525 HM
AKCecCyapbl:

Kabens USB
COEIMHUTEILHBIN

3apsIHOE YCTPOWCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIITyaTauu nudpoBoit
imabopaTopuu

HaGop maboparopuoit
OCHACTKHU

[IporpammHOe oOecrieueHue
MeToaudeckue
pexoMeHaauu He menee 40
paboT

Hanmuue pyccKos3pIYHOTO
caiiTa MoJJIeP>KKU

Hanuure BUACOPOIUKOB.

[{udposas
iTabopaTopHs 10

(buznke
(yueHuueckas)

ObecrneunBaeT BHIMOJTHEHUE
PKCIEPUMEHTOB 10 TEMaM
Kypca QU3HKH.
Kommnekranus:
becrpoBoIHOM MYJIBTHIATYUK
o ¢usrke ¢ 6-10
BCTPOEHHBIMU JIATYMKAMMU:
[{udposoit naTumk
TeMIepaTypsl ¢ AUarna3oHOM
3MEpeHUs He yxke 4yeM oT -20
o 120 C

[{udposoit naTumk
A0COJIFOTHOTO JIaBJICHUS C
IIarna3oHoOM U3MEpPEHUsI He
yxe yem ot 0 0 500 xITa
JlaTyiK MarHuTHOTO HOJIS C
ITarna3oHoOM U3MEpPEHUsI He
yxe yem oT -80 10 80 MmTn
/laTunk HanpspKeHUs ©
ana3oHaMy U3MEpeHUs He
y>ke geM oT -2 1o +2 B; o1 -5

3 mmT.

2 IIT.




mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaTurK TOKa HE yXKE YeM OT
-1 no+1 A

/laTunk akcemepoMeTp C
[MOKa3aTesIMU HE MEHEEe YeM:
+/-2 g, +/-4g +/-8¢g
OtaenpHbIE yCTPONCTBA:
'USB ocumorpad He MeHee
2 xanana, +/- 100 B
AKCecCyapbl:

Ka6ens USB
COEIMHUTEILHBIN

3apsiiHOEe YCTPOMCTBO ¢
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop st
[IPOBEICHUS HKCIIEPUMEHTOB
KpaTtkoe pykoBOACTBO 1O
PKCIITyaTauu nudpoBoit
maboparopuu

[IporpammHOe oOecrieueHue
MeTtoauyeckue
pexomenamu (40 padbor)
Hanmuue pyccKos3pIYHOTO
caiiTa MoJJIeP>KKU

Hanuure BUACOPOIUKOB.

KomnbrorepHoe o6opynoBanue

4.

HoytOyk

Dopm-akTop: HOYTOYK;
KecTkast, HeOTKIFOUaeMast
KJIaBHATypa: HAJIN4HE,
Pycckas packiaika
KJIABHATYPbI: HAJIMYKE;
Jlnaronasib 5KpaHa: He MEHee
15,6 mroMMoB;

Paspemenue sxpaHa: He
MmeHee 1920 x 1080 nmukcerei;
Konnuecto saep
poriieccopa: He MeHee 4;
KonmdyecTBo MOTOKOB: HE
MeHee &;

bazoBas TakTOBas yacToTa
rpoieccopa: He meHee 1 I'T;
MaxkcumalibHasl TAKTOBas
HacToTa Imporeccopa: He
Mmenee 2,5 I'Tm;

Ksm-namsite nponeccopa: He

3 mmT.

2 IIT.




MeHee 6 MOaiit;

OO0BeM yCcTaHOBIICHHOU
OTIEPATUBHOM MaMATH: HE
MeHee 8 ['0aiiT;

O0BeM Mo IepKUBaEMO
OTIePATUBHOM MaMATH (1t
BO3MOKHOCTH PACIIMPEHUs):
He meHee 24 '0aiiT;

O6bem Hakonutens SSD: He
Mmenee 240 I'0aiit;

BpemMs aBTOHOMHO# pabOThI
oT OaTapeu: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
yCTaHOBJICHHBIM
aKKyMyJsiTopom: He Oosee 1,8
KT;

Buemnuii nuatepdeiic USB
craHjapta He Huxe 3.0: He
MeHee TpeX CBOOOHBIX;
Buemnunii nuatepdeiic LAN
(MCIIOJIb30BaHUE
[EepEeX0THIKOB HE
[PEyCMOTPEHO): HAINYHE;
Hanmnune Mmonyinei u
mHTEep(hericoB
(ucmonbp30BaHue
[epEeXOJHUKOB HE
peaycMoTpeHo): VGA,
HDMI;

becnipoBonnas cBsizp Wi-Fi:
HalTMyue ¢ MOJIEPKKOM
cranjapta I[EEE 802.11n wiu
COBpEMEHHEE;

'Web-kamepa: nHannuue;
MaHumynarop "Mblib'":
HaTM4Ke,;
[IpemycranoBieHHas
OTIepaIMoOHHast CUCTEMA C
rpaduIecKuM
[0JTb30BATEIILCKUM
mHTEphencoM,
oOecrieunBaronias padoTy
[pacTIpOCTPaHEHHBIX
00pa3oBaTeIbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHUI:

Ha4Ke.

M®VY (npuntep,

Tun ycrpoiictBa: MOY

1 mrT.

1 .




CKaHEp, KOTHP)

(pyHkIMHU TIEUaTH,
KOITUPOBAaHUS,
CKaHUPOBAHMUS);

dopmar Oymaru: He MEHEe
A4;

[[BeTHOCTB: YepHO-OETBI;
TexHoIorus nevyaru:
lmazepHas

MakcuMalIbHOE pa3pelieHue
neyatu: He MeHee 1200 x
1200 Toyek;

Nurepdeiicer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOIIOJIHUTEJIBHOE OBOPY IOBAHUE

EcTecTBEeHHO-Hay4YHasi HAPABJIEHHOCTh

1.

[{udposas
iTabopaTopHs 1o

OoroorNn
(yueHnuyeckas)

OOecrieunBacT BBHIITOJTHCHHE
imaGopaTopHBIX PabOT HA
YpOKax 1o OHOJIOTHH B
OCHOBHOM IITKOJIEC U
[IPOEKTHO-UCCIIEI0BATEIbCKOM
eI TENIbHOCTH yYaluXcsl.
Kommexramus:
becnipoBoIHON MYyJBTUIATYHK
110 OMOJIOTHH ¢ 6-F0
BCTPOCHHBIMH JIATYNKAMU:
J[aT4unK BIAXXHOCTH C
TMarasoHOM U3MEPCHUS
0...100%

/[aT4rK OCBEIIEHHOCTH C
TMara3soHOM U3MEpPEHUs He
yxe yem ot 0 10 180000 sk
laTuuk pH ¢ nquanazonom
3MepeHus He yxe yeM oT 0
o 14 pH

/laTunk TeMnepaTypsl C
TMara3soHOM U3MEpPEHUs He
y>ke ueM oT -20 1o +140 C
JlaTunk
3JIEKTPOIPOBOJIUMOCTH C
uara3zoHaMuy U3MEPEHUS HE
yxe yem oT 0 10 200 MxCwM;
oT 0 1o 2000 MxCwm; ot 0 10
20000 MmxCMm

/laTunk TemMnepaTypsl
OKpY>KaroLEN CpebI C
TMara3oHOM U3MEpPeHHUs He
y>ke geM oT -20 1o +40

IAKCEecCyapbl:

1 mrT.

1 .




Ka6ens USB

COE IMHUTEIbHBIN

3aps/IHOE YCTPOUCTBO C
kaOeaem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIITyaTauu nudpoBoit
imabopaTopuu

[{udposas Bumeokamepa ¢
METaJTTMYECKUM IITaTUBOM,
pazpeiienue He meHee 0,3
Mnuke

[IporpammHoe obecrieueHre
MeToauueckue
[pekomeHanuu He Mmenee 30
padot

YakoBka

Hannune pycckos3p4HOrO
caiiTa MOJJIEP>KKHU, HATTMIUe
BUICOPOJIMKOB.

[{udposas
iTabopaTopHs 1o

XHMUHU
(yueHndeckas)

OObecrneunBaeT BHIMOJTHEHUE
mabopaToOpHBIX pabOT MO
XMMUHU Ha YpOKax B OCHOBHOM
[IKOJIE U
[IPOEKTHO-UCCIIEI0BATEIbCKOM
eI TEIbHOCTH yYaluXcsl.
Kommexramus:
becrnipoBoIHON MYJIBTUIATYHK
10 XUMUH ¢ 4-ms
BCTPOCHHBIMU JaTYUKAMHU:
laTunk pH ¢ quamnaszonom
M3MepeHus He yxke 4eM ot ()
o 14 pH

JlaTuK BBICOKOM
TeMIiepaTyphl (TEpMOTIapHBIiL)
C IMana30HOM M3MEpPEHUs He
y>xe ueM oT -100 g0 +900 C
JlaTunk
RJIEKTPOIIPOBOUMOCTH C
Iana3oHaMy U3MEpEeHUs He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxkCMm

/laTunk TemnepaTypsl
[TATUHOBBIN C TMANa30HOM
3MEepeHus He yxke yeM oT -30
o +120 C

OTAe/bHbIE TaTYUKHU:

1 mrT.

1 .




JlaTurK ONTHYECKON
[MJIOTHOCTH 525 HM
IAKCEecCyaphl:

Kabens USB

COE IMHUTEIBHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTanuu nudpoBoit
imabopaTopuu

HaGop maboparopuoit
OCHACTKHU

[IporpammHoe obecrieueHre
MeToauueckue
[pekomeHanuu He MeHee 40
padot

Hannune pycckos3p4HOrO
caiiTa MoJJIEP>KKHU

Hanuure BUACOpOINKOB.

[{udposas
iTabopaTopHs 1o

(buznke
(yueHndyeckas)

OOecrneynBaeT BHIMOJTHEHUE
PKCIIEPUMEHTOB IO TEMaM
Kypca QU3HKH.
Kommexramus:
becrpoBoIHOI MYJIBTUIATYUK
o usuke ¢ 6-10
BCTPOSHHBIMU JIATYHKAMH:
[{ndpoBoit maTamk
TeMIIepaTyphl C TUANa30HOM
M3MEpEeHMs He yxke ueM oT -20
o 120 C

[{ndpoBoit maTumk
A0COJIFOTHOTO JIaBJICHUS C
IIarna3oHOM U3MEpPEHUsI He
yxe yem ot 0 0 500 xIla
JlaTyrK MarHuTHOTO MOJIS C
IIarna3oHoOM U3MEpPEHUsI He
yxe yem ot -80 10 80 MmTn
/laTunk HanpspKeHUs ©
Iana3oHaMy U3MEpEeHUs He
yxke yem ot -2 g0 +2 B; oT -5
o +5 B; ot -10 10 +10 B; ot
-15 10 +15 B

/laTunk TOKa HE y>Ke YeM OT
-1 1o +1 A

/laTunk akceaepoMeTp ¢
[oka3aTesIIMU HE MEHee YeM:

+/-2 g, +/-4g +/-8¢g

1 mrT.
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OTnenbHBIE YCTPOICTBA:
USB ocmnorpad He MeHee
2 xanana, +/- 100 B
IAKCEeCCyaphl:

Ka6emns USB

COE IMHUTEIbHBIN

3apsIHOE YCTPOWCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTtpykTop st
[IPOBECHUS HKCIIEPUMEHTOB
KpaTkoe pykoBOACTBO 1O
PKCIITyaTanuu nudpoBoit
imabopaTopuu
[IporpammHoe obecrieueHre
MeToauueckue
pexomenaruu (40 pabor)
Hannune pycckos3p4HOrO
caiiTa MoJJIEP>KKHU

Hanuure BUACOpOINKOB.

[{udposas
iTabopaTopHs 10

(br3HoI0THN
(mpodubHBIN
YPOBEHB)

OObecrneunBaeT NPOBEACHNE
MiCCIIeZIOBAaHUS IO
(yHKIITHOHUPOBAHUIO
YEeJI0OBEUECKOT0 OpraHu3Ma.
Kommexranus:
becripoBoIHOM MYJIBTHIATYUK
o usunosnoruu ¢ 5-10
BCTPOCHHBIMU JIATYHKAMHU:
JlaTunk apTepHaIbHOTO
nasienus (0...250 MM pT. CT.)
JlaTunk mysbca ¢ AUana3oHoM
M3MepeHus He yxke yeM ot 30
o 200 yu/mMuH

/laTunk TeMmnepaTyphbl Teja ¢
IIana3oHoOM U3MEpEHUsI He
yxe yem oT +25 o +40 C
JlaTunK 4acTOTHI IBIXaHUS C
ITarna3oHOM U3MEpPEHUsI He
yxe yem ot 0 10 100
[TAKJIOB/MUAH

J[aTuYnK YCKOpEHHUs C
rmokasarensimMu +/- 2 g; +/- 4 g;
+/-8 g

OTaenbHbIE YCTPOUCTBA:
latunk OKI' ¢ nnana3zoHom
3MEpeHHs He yXKe YeM OT
-300 10 +300 MB)

laTunk pH ¢ nuamnaszonom

1 mrT.
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M3MepeHus He yxke yeM ot ()
o 14 pH

JlaTunk cuiomep ¢
Tarna3oHOM U3MEpPEHUsSI He
y>ke ueMm ot -40 no 40 H
/[aT4iK OCBEIIEHHOCTH C
IIarna3oHOM U3MEpPEHUsI He
yxe yem ot 0 10 180000 sk
AKCecCyapbl:

Ka6ens USB
COEIMHUTEILHBIN

3apsIHOE YCTPOWCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTtpykTop st
[IPOBEICHUS HKCIIEPUMEHTOB
KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTanuu nudpoBoit
imabopaTopuu
[IporpammHoe obecrieueHre
MeTtoauyeckue
pekoMeHaanuu He menee 20
paboT

Hanmuue pyccKosS3pIYHOTO
caifTa moJIePKKU

Hannuve BUACOpOINKOB.

[{udposas
iTabopaTopHs 1o

DKOJIOT'MH

ObecrneunBaeT NpOBEACHNE
[y4eOHOT0 IKOJIOTUIECKOTO
MOHUTOPUHTA
MHCTPYMEHTAJIbHBIMU
MeToamu. HaGop
[IPUMEHSETCS IPU U3YyUEHU U
HPKOJIOTUH, OMOJIOTUH, XUMHH,
reorpaguu u
[IPUPOJIOBE/IEHUS, a TAKKe
U1 MHAUBUTYaJIbHBIX
icciieTOBaHUs M IIPOEKTHOM
eI TeTIbHOCTH IIKOJIBHUKOB.
Komrnexranus:
becnipoBoIHON MYJIBTHUIATYUK
[10 SKOJIOTUYECKOMY
MOHUTOPHUHTY C 8-10
BCTPOEHHBIMU JIATYMKAMMU:
/laTuynKk HUTPAT-HOHOB
JaTunK XJIOpUJI-HOHOB
laTuuk pH ¢ quanazonom
3MepeHus He yxe yeM oT 0
o 14 pH

1 mrT.
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JlaTurK BIaXKHOCTH C
Tarna3oHOM U3MEpPEHHUS
0...100%

/[aT4rK OCBEIIEHHOCTH C
Tara3oHOM U3MEpPEHUsSI He
y>ke ueM ot 0 1o 180000 5k
/laTunk TemMnepaTypsl C
IIarna3oHoOM U3MEpEHUsI He
y>ke ueM oT -20 mo +140 C
laTunk
RJIEKTPOIIPOBOUMOCTH C
Iana3oHaMy U3MEpEeHUs He
y>xke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCMm

/laTunk Temnepatypsl
OKpY>Karolen cpesibl ¢
IIarna3oHoOM U3MEpPEHUsI He
y>ke uem ot -20 no +50 C
OTaenbHbIE TaTYUKU:
JlaTuuk 3ByKa ¢ QyHKIMEH
MHTETPUPOBAHUS C
Tarna3oHOM U3MEPEHHS
4acTOT HE MeHee yeM oT 50
' mo 8 kI

JlaTuK BI2XXHOCTHU MOYBBI C
IIana3oHoOM U3MEpPEHUsI He
y>ke guem oT 0 10 50%
JlaTuuk KUcCI0pOJa C
uarna3soHoM u3Mepenus ot 0
o 100%

JaT4uK ONITHUYECKOM
[JIOTHOCTH 525 HM

JaTuuK ONITHUYECKOM
oTHOCTH 470 HM

JlaTuuk TypOuImMeTp ¢
Tara3oHOM U3MEpPEHUsSI He
y>ke gem ot 0 1o 200 NTU
/laT4nK OKUCH yriepoa ¢
ITara3oHOM U3MEpPEHUsI He
y>ke ueM ot 0 10 1000 ppm
IAKCEecCyaphl:

Kabens USB
COCTMHHUTEIHHBIN (2 IIT.)
3apsgHOE YCTPOMCTBO C
kaOeiaem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CrepikeHb JUIsl 3aKPETUICHHS




TaTYUKOB B IITATHUBE
Kpatkoe pykoBOJCTBO MO
PKCILTYaTaluy UPPOBOMA
maboparopuu
[IporpammHOe oOecrieueHue
MeToaudeckue
[pekoMmeHanuu He Mmenee 20
padot

YakoBka

Hannure pycckos3p4HOrO
caiiTa MoJJEP>KKHU, HATTUIUe
BUJICOPOJIMKOB.

Muxkpockor
1 poBoOi

Tun MUKpOCKOTA:
OHOJIOTHYECKUI

Hacanka Mukpockorna:
MOHOKYJISIpHast

Hasnauenue: nabopaTopHbIii
MeTo ucclleTIOBaHUS:
CBETJIOE I0JIE

Matepuait ONTUKH:
ONITUYECKOE CTEKIIO
VBennueHne MUKpPOCKOIIa,
Kpat: 64 - 1280

Oxymsiper: WF16x
OO0bekTuBHL: 4%, 10X, 40xs
(ToANpY>KUHEHHBIH )
PeBosibBepHast royoBka: Ha 3
00BEKTHBA

THun MoACBETKU: 3epKajo WK
CBETOIUON

PacnionoxeHue 1moiCBeTKH:
BEPXHSISL U HIDKHSS
Martepuait Kkoprryca: MeTalI
[IpenMeTHbIl cTONMMK, MM: 90
M crounuk nutanwus: 220 B/50
B

Hucno meranukcenei: 1

1 mT.

1 .

Ha6op OI'D no
XIMUHU

B HaGop BXOIAT BECHI
iTabopaTopHBIE JIEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKa
KOHMYECKasl, TalouKa
CTeKJIsiHHAs, ipoOupka [1X-14
(10 mTyK), cTakaH BBICOKHIM C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH ), TTATAHID
M3MepUTenbHbIN 2-50-2

(CTEeKJISTHHBIN, C IPUTEPTON

1 mT.
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KPBILIKOM), IITATHB JIJIs
poOupok Ha 10 rHE3 I, 3aKUM
POOUPOYHBIH,
[marenb-J0xedka (3 mrykn),
HaOop (prakoHOB AJIst
XpaHEHHs paCTBOPOB U
[peakTuBOB (00BeM (hrrakoHa
100 mu1 - 5 KOMILIEKTOB 110 6
mTyK, 00beM riakona 30 mi -
10 KOMIIIIEKTOB TIO 6 IITYK),
LIVTHHJP U3MEPUTEIIBHBIN C
HOocuKoM 1-500 (2 mTykn),
ctakaH Bbicokuit 500 mui (3
[ITYKH), HA0Op epiiei s
MBIThSI TOCY/BI (€pIll JJIst
MBIThSI IPOOUPOK - 3 MITYKH,
epII JJI1 MBIThSI KOJIO - 3
MTYKH), Xayat 0enblit X/0 (2
[ITYKH), IEPYATKU PE3UHOBHIE
XUMHUYECKUE CTOUKHE (2
[IITYKH), OYKH 3aIIUTHBIE,
(bunbTpsl Oymaxkusie (100
[ITYK), TOprOYee UIs
cripToBok (0,33 ).

B coctaB HaboOp BXOIAT
[PEaKTUBBI: ATFOMHHHUH,
pKeJe30, COJIsIHasl KUCIIOTa,
MeTuJIopaHX, peHondTanens,
aMMHaK, IEPOKCU]T BOJIOPO/Ia,
HUTpAT cepedpa u ApyTue; B
00ILIEH CII0KHOCTH - 44
[pa3IMYHBIX BEILECTB,
MICTIOJIb3yEeMBbIX IS
COCTaBJICHUSI KOMIUIEKTOB
[PEAaKTUBOB IIPH MTPOBEICHUH
HPK3aMEHAIMOHHBIX
PKCIEPUMEHTOB IO KYPCY
[IKOJIbHOM XUMUU.

YueOHast
iraboparopus o
HEUPOTEXHOJIOT MU

B cocTaB BXOIAT:

Cencop Tun 1 ne menee 1
[T., o0ecreynBaeT
BO3MOKHOCTb PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON
AKTUBHOCTHU MBIIIILL
(anekTpomuorpamMmmsl, IMI).
Perucrpaiust 10mxHa
OCYILIECTBIISIETCS
HEMHBa3UBHO, CYXUMHU
PIIEKTPOJaMHU.

1 mT.
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B03MO>XKHOCTBIO KPETIJICHHS K
[PYKE 4EJIOBEKa, YTO JOIHKHO
TaBaTh BO3MOKHOCTD
[PETUCTPUPOBATH
PIIEKTPUYECKYIO0 aKTUBHOCTH
MBIIIIIBI B 001aCTH, HAJT
KOTOpOH pacrioyiaraercs
kperuienue. [Ipu HanpsHkeHun
MBIIIIBI JOKHA OBITH
oOecrieyeHa BO3MOKHOCTh
HaOIIOACHMSI ITyYHOCTH
curHasa (T.e. IpUCYTCTBUE
OMI'), npu paccnabienuu
MBIIIIBI - €€ OTCYTCTBHE.
Cencop Tun 2 ve menee 1
[T., o0ecrieynBaeT
BO3MOKHOCTb PETUCTPALIUU
CUTHaja
(doTorneruzmorpammal (DIII)
ONTUYECKHUM ITyTEM, 32 CUET
M3MEHEHUS OTPaKEHHOT'O OT
KPOBEHOCHBIX COCYJIOB CBETa,
00BEM KOTOPBIX H3MEHSIETCS
[10]T BO3JICUCTBUEM ITYIHCOBOM
BoJIHBL. CEHCOp JO0KEH OBITh
oOecrieueH BO3MOKHOCTBIO
KpEIUIeHUs K TIOIylIeuKe
[anblia 4eJoBeKa.

Cencop Tun 3 He menee 1
[T., o0ecreynBaeT
BO3MOKHOCTb: PETUCTPALIUU
CUTHaja
HIIEKTPOKApAMOrPaMMBbI
(OKT') He uHBa3WBHBIM
CII0CO00OM;

peructpanuu I, II u 111
OTBEJICHUIL; TTOIKITFOUEHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIIBIO COETMHUTEIBHBIX
[IPOBOJIOB, 00OPYIOBAHHBIX
TouchProof pazpemamu.
Cencop Tum 4 ve menee 1 mT.
00eCTIeunBaeT BO3MOKHOCTb!
[PETUCTpALlU CUTHAJIA
KO>KHO-TaJIbBaHHMUECKOM
peaxun (KI'P), peructpanus
KOTOPOT'O OCYIIECTBIISIETCS Ha
[MOCTOSTHHOM TOKE;
[OJIKITIOYCHUS K TEITY




YeJIOBEKa C MMOMOIIBIO CYXHX
PIIEKTPOJIOB, MOJIKIIOYCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCSI C TIOMOIIIBIO
TouchProof pazsemoB.
Cencop Tum 5 ve menee 1
[T., o0ecrieynBaeT
BO3MOKHOCTb: PETUCTPALIUU
CUTHAJIa 3JIEKTPUUECKON
akTUBHOCTH Mo3ra (239I) ¢
[TOMOIIIBIO CYXHUX
HEMHBA3UBHBIX 3JIEKTPOOB;
[PErUCTPaLIUU SJIEKTPUUECKOM
AKTUBHOCTH Pa3HbIX J0JEH
MO3Tr'a; MOJIKJIIOYESHHS
HIIEKTPOJIOB K CEHCOpPY C
[TOMOIIIBIO COETMHUTENIBHBIX
[TPOBOIOB, 00OPYIOBaHHBIX
TouchProof pazsemamu;
3aKpEIUICHHUs HJIEKTPOJIOB Ha
[TOBEPXHOCTH I'OJIOBBI.
Cencop Tum 6 He menee 1
[IT., 00ECIeunBacT
BO3MO>KHOCTB: PETUCTPALIUU
CUTHasa KoJeOaHus TPYIHON
KiieTkH (CeHcop IbIXaHus);
OTIpe/IeJICHHSI YaCTOThI
IIBIXAHUS.

YcTpoticTtBo aiist coopa
ITAaHHBIX OT CEHCOPOB U
[epeiayu Ha NepCOHaNbHBIN
KOMITBIOTEP 0OecTieunBaeT
BO3MOXXHOCTh cOOpa JaHHBIX
0T HOJKJIFOYEHHBIX K HEMY
CEHCOPOB M OTIPABKY
ony4deHHbIX JaHHbIX Ha [TK.
[TonkroueHne HEHTPATBHOTO
moyis K [1K ¢ momorbro
USB-ka6ens. LlenTpanbHbIi
MOJTyJIb UMEET HE MeHee |
[1IT.: TAIbBAHUYECKYIO
m3ossuio ot T1K.
L{eHTpasIbHBIA MOTYJIb
00ecrieunBaeT BO3MOKHOCTh
0JTHOBPEMEHHOT'O
[OJIKJIFOYESHHS BILIOTH A0 4
ceHcopoB. Kaxiplit U3 BX0JI0B
[{eHTpaTbHOTO MOYJISI UMEET
raJIbBAHUYECKYIO U30JISIIHIO




(oOecnieueHrEe MEKKaHATBHOK
raJIbBAaHUYECKOW U30JISAINH ).
[ToaxiroueHuEe CEHCOPOB K
[{eHTpaIbHOMY MOYIIIO
OCYILIECTBIISIETCS] C TIOMOIIIBIO
CTIICIIUATM3UPOBAHHBIX
pazbeMoB Tuna LEMO,
00ecreynBaroInX
[PaBUILHOCTD MOAKITIOYEHUS
pa3beMa U CHUKAIOIINX PUCK
CIIy4ailHOTO KacaHMs
[Pa3bEMOB TOKOTIPOBOISIIINX
"gacTel, a TaKkKe
00eCTIeYnBAIONINX 3aAIIUTY OT
HECaHKIIMOHUPOBAHHOTO
[TOIKITFOYCHUSI K
[MPOU3BOJILHBIM YCTPOMCTBAM.
Monyinb "Knonka" nHe menee 1
[T., o0ecreynBaeT
BO3MOHOCTb: Pa3METKH
[PETHUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHEE 3-X
[PA3TUYHBIX KaTETOPUHU
COCTOSIHUH.

Y CTpOIICTBO, BXOJIAIIIEE B
COCTaB JJabOpaTOPHUH, JIOJDKHO
oOecreynBaTh BOZMOKHOCTD
[pErucTpaIyy apTepruaIbHOTO
TaBJICHUS.

[IporpammHoe obecrieueHre
(manee - [10). lomxHo
oOecreynBaTh BU3yaTU3aIUI0
1 00paboOTKyY
[PETUCTPUPYEMBIX CUTHAJIOB.
[J1aBHOE OKHO ITPOTrpaMMBbl
ITOJIKHO COCTOSATDH U3 BKJIAJIOK,
KaoKJ1ast U3 KOTOPBIX
COJEPKUT HaOOp rpaduKoB,
HEOOXOUMBIX IS
oToOpaxkeHus TpedyeMoit
MHGbOpMAIIH.

Jlo/mKHA IMEThCS BKJTAKA JUIS
0JTHOBPEMEHHOT'O IPOCMOTpPa
CUTHAJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOTKJTFOYCHHBIX K
[{eHTpaIbHOMY MOIYIIO.

D10 00ecrieunBacT
BO3MOXKHOCTh




MHOTOKaHAJILHOTO
(monurpaduyeckoro) pexxuma
paboTHI yCTpOKCTBA.

Taxoke JOHKHBI HIMEThCS
BKJIQJKH JIJIs1 BU3yaTU3aI[UH
CUTHAJIOB OT c€HCOpOoB OMI,
OIIT", OKT', KI'P, D3T,
CEHCOpa JbIXaHUs, KHOIKH; a
TaK)Ke MPOU3BOIHBIX
rpaduKoB, HA KOTOPBIX
BHU3YaITU3HPYIOTCS
crienuUIHbIE JJIS TOTO WK
HOT'O CUTHAJIa BETMYHHBI.
10O nomxHO HaBaTh
BO3MOKHOCTb BU3YyaIM3alllH
1 00paboTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:

- OMI': Bu3yanuzamus
CUTHaJa, CIIEKTP CUTHAaJa,
AMILTUTYHBINA TPUTTEP

- OIII': Bu3yanusanus
CUTHAJa, CIIEKTpa CUTHAJIA,
TaxorpaMMbl, TpapuK Myabca
- OKI': Buzyanuzauus
CUTHAJa, TAXOTPaMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3zanusi curHania
- O01: Buzyanuzaius
CUTHaJa, CIIEKTP CUTHAaJa,
aMIUTHTYAa anbda-puTma,
aMIUTHTYa OeTa-puTMma.

- CeHcop JbIXaHUs:
BH3yalIu3alys CUrHama,

- Knonka: Bu3yanuzanus
CUTHaJIa Pa3METKH

1O nomxHO UMETH
BO3MO>KHOCTb KACTOMH3AIHH
1 HacTporku [1O s

P HEeKTUBHOTO OTOOpAKEHUS
rpadMKOB: HACTPOWKA LIBETA,
BEIOOp MTApaMETPOB ISt
aHaJM3a, BLIOOP
0TOOpakaeMbIX TPapuKOB,
MaciTabupoBaHue Tpad)UKOB.
[1O nomxHO UMETH
BO3MO>KHOCTD 3aITUCH H
BOCTIPOHM3BEICHUS
[PETUCTPUPYEMBIX CHTHAJIOB.




B03MOXHOCTh HACTPOMKH
mapaMeTpoB QUIbTPAIIH
CUTHAJa C IOMOIIbI0 (GUIBTPa
HIDKHHUX YacTOT, PUIIBTPA
BBEICOKHUX YaCTOT, IIOJIOCOBOTO
(buIbTpa, PeKEKTOPHOTO
(bunbTpa.

C nenpio ynoOcTBa aHaIn3a
CUTHAaJIa, JOJDKHA UMEThCS
BO3MOKHOCTB 3aIIHICH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mociemyronei
BO3MOKHOCTBIO UX
[1OCJIeTYIOIIETO
BOCITPOM3BEICHUS B TAHHOM
[1O (MMUTHPYS peruCTpaIuio
CHT'HAJIa B PEKHME PEaTbHOTO
BpEMEHHN ).

B cocrase: MeTonuueckue
MaTepHanbl I YYUTeIs 1
00y4JaroIMXCsl, OTIMCAHHUE
[TOJIKJTFOYCHHSI CEHCOPOB
mabopaTopuu, UHCTPYKIIUU TIO
mcrnonb3oBanuio 110,
onvcaHue 1ab0paTOPHBIX U
[PaKTHYECKUX paboT, KOTOpOe
B TOM YHUCIIE COJICPIKHUT
[Ipe3eHTAllMOHHBIC
MaTepHarbl.
'YakoBka/kKopoOka
maGopaTopuu J0KHA
oOecrieynBaTh y100HOE
XpaHEHUE U COJEPIKATh
[OJICKa3KH JUIS
[PaCIIONIOKEHHUSI CEHCOPOB U
[YCTpOMCTB JabopaTopuu ajst
yZIOOHOTO MCTIOH30BAHUS
[pero1aBaTeIsIMUA U
00yYaIOIIMHUCS.

TexHomornueckas HAIpaBJICHHOCTDb

0.

(O0Opa3oBaTeNbHbIN
KOHCTPYKTOD ISt
MPAKTUKKA OJI0YHOTO
MPOTrPaMMHUPOBAHUS C
KOMILJIEKTOM
MATYNKOB

PoGoToTexHuyeckuii Habop
[peHa3HavYeH JUIS U3y4YeHHS
OCHOB POOOTOTEXHUKH,
neranei, y3i10B U
MeXaHH3MOB, HEOOXOUMBIX
IS CO3TaHuUs
[POOOTOTEXHUICCKUX

[YCTPONCTB.

1 mT.

1 .




Hab6op npencrasisier codoi
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COCTUHUTEIBHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUUECKUX
KOMIIOHEHTOB.

HaGop no3BossieT cobupars (1
[IpOrpaMMHpPOBATh
coOupaemMbie MOJICIIN ), U3
PJIEMEHTOB BXOJIAIIHNX B €T0
COCTaB, MOJICJIU MEXATPOHHBIX
1 POOOTOTEXHUUECKHX
[YCTpOICTB C
ABTOMAaTU3UPOBAHHBIM
yIpaBJIeHHEM, B TOM YHCJIE Ha
KOJIECHOM XO[Ty, @ TaK e
KOHCTPYKI[MI1, OCHOBAaHHBIX Ha
MCIIOJIb30BaHUU Tiepeiad (B
TOM YHCJIEC YEPBAYHBIX U
3y04aThIX), a TaK )K€ pPhIUaroB.
CBETOJIMOHBIN MAaTPUUHBIN
CILIei ¢ Oeloif Mo ICBETKOM
Ha KOHTPOJUIEpE

KonyectBo mopToB
BBO/Ia/BBIBO/IA HA
KOHTpOJUIepe He MeHee 6
KoanuecTBo KHOIIOK HE MEHee
4
OO0I11IEE KOTUYIECTBO
hJIEMEHTOB: He MeHee 520 .,
B TOM YHCJIE:

1) mporpamMmupyemsbIii 010K
yIIpaBJIEHUsI, KOTOPBIA MOXKET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) MaTYUK CUIIBI

4) TaT4MK pacCTOSTHUS

5) TaTYuK 1BeTa

6) akkymMyJasiTOpHas GaTapest
7) IlmacTukoBbie
CTPYKTYPHBIE DJIEMEHTHI,
BKIIIOYas TIepOpUPOBAHHBIC
PIIEMEHTBI: OANTKU, KyOUKH,
OCHU M BAJIbl, COCTMHUTEILHBIC
HIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HAYCHHBIC TS
CO3/IaHUs YEPBSIYHBIX U
3yOuaThIX mepenaad,




COCTMHUTEIbHBIE U
KPETICIKHBIE AJIEMEHTBL;

7) IIporpammHuoe
oOecrieueHune, NCIoJIb3yeMoe
TSI IPOTPaMMHUPOBAHHMS
coOMpaeMbIX
[POOOTOTEXHUYECKUX MOJIEIeH
1 YCTPOMCTB, JOCTYITHO JIJIsl
CKauYMBaHUS U3 CETH
Murepuer

10.

(O06pa3oBaTesbHbIN
HAa0Op IO MEXaHUKeE,
MeXaTpOHUKE
POOOTOTEXHUKE

KomruiekT jyist uzyyeHus
OCHOB 3JIEKTPOHUKH U
[POOOTOTEXHUKH

HaGop nomkeH ObITh
[peHa3HaueH s
[MpOBEICHUS YIEOHBIX
BaHSTUIN 110 AIIEKTPOHUKE U
CXEMOTEXHHKE C LIEIbI0
3yueHus Haubosee
[pacTpoCTpaHeHHOMN
DJICMEHTHOM 0a3bl,
MPUMEHSIEMOUN JIJTS
MH)XKEHEPHO-TEXHUYECKOTO
TBOPYECTBA YYALIUXCS U
pa3paboTKH y4eOHBIX
Moeneii poboros. HaGop
ITOJKEH TIO3BOJISITh YYAIIUMCS
Ha MPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHU
[IPOEKTUPOBAHUS
[POOOTOTEXHUICCKUX
KOMILIEKCOB Ha IpUMepe
yaeOHBIX Mozeneil poOoToB, a
TaKKe U3yYUTh OCHOBHBIE
TeXHUYECKUE PEeIICHUS B
007aCcTH KHOCPHETUYECKUX U
BCTPANBAEMBIX CHUCTEM.

B cocTaB KOMILIEKTA TOKEH
BXOIUTH HAOOP
KOHCTPYKTHBHBIX 3JIEMEHTOB
U1t COOpKHM MakeTa
MaHUITYJISIIIHOHHOTO POOOoTa,
KOMIUIEKT METaJTTNYECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB
U1t COOpKHM MakeTa
MOOMIILHOTO pOOOTa U T.1I.

B cocTaB KOMIIJIEKTa BXOIUT
Ha0OP JIEKTPOHHBIX
KOMIIOHEHTOB ISl U3YYCHUS

1 mT.

1 .




OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHKH, a TAKXKE
KOMILUICKT ITPUBOJIOB U
TATYNKOB PA3IUIHOTO THIIA
U151 pa3paboTKU
[POOOTOTEXHUICCKUX
KOMILIEKCOB.

B cocTaB KOMIUIEKTA JOIKHO
BXOJIUTh: MOTOPBI C
SHKOJIEpOM - HE MeHee 2 1T,
CEpBOIPUBO/I OOJIBIIION - HE
MeHee 4 1T, CEpBONPUBOJL
MaJIBIM - HE MeHee 2 1T,
MH(MpaKpaCHBIN TaTYUK - HE
MeHee 3 LIT, yJIbTPa3ByKOBOM
ITaTYMK - He MeHee 3 IIT,
TaTYUK TEMIIEpaTyphl - HE
MeHee | 1T, JaTIuK
OCBEIIEHHOCTH - HE MeHee 1
11T, HA0OP AJIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHIEHCATOPBI, CBETOUO b
[Pa3IMYHOTO HOMHHATIA),
KOMILUIEKT MTPOBOJIOB IS
OecraeqHoro
[IPOTOTUITUPOBAHMS, I1JIATa
OecrmaeyHoro
[IPOTOTUITUPOBAHMS,
AKKYMYJISITOP U 3apsiHOe
[yCTpOMCTBO.

B cocTaB KOMIUIEKTA TOIKEH
BXOJIUTH IIPOrPAMMHUPYEMBIN
KOHTpOJLIED,
[IporpaMMUpPYEMBIid B cpejie
Arduino IDE win
QHAJIOTMYHBIX CBOOOIHO
[pacTpoCTpaHsIeMbIX Cpeiax
pa3paboTKH.
[IporpaMmupyemsIid
KOHTPOJUIEP JOJDKEH
001aaTh MOPTAMU JIJIS
[OJIKITFOYCHUS TU(DPOBBIX U
AHAJIOTOBBIX YCTPOICTB,
maTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
o WiFi.

B cocTaB koMILIeKTa JOIKEH
BXOJIUTH MOIYJIb
TEXHUYECKOTO 3pEHMS,




[pEeICTABIISIONUN COO0M
BEIUMCITUTEIBHOE YCTPOICTBO
CO BCTPOEHHBIM
MUKPOIIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 I,
yacToTa sapa He meHee 1.2
[T, 00bem O3V - He MeHee
512 M0, o0beM BCTpOCHHOM
mamMsTH - He McHee 8 1°0),
MHTETpUPOBAHHON KamMepou
(MakcUMaJIbHOE pa3perieHue
BU/ICOIIOTOKA, IIEPEAaBAEMOT0
o uatepgeiicy USB - ne
Menee 2592 x 1944 en.) u
ONTHUYECKON CUCTEMOM.
MoyJib TEXHUUECKOTO
BpeHus JOJKEeH 001a1aTh
COBMECTUMOCTBIO C
[pa3IMYHBIMU
[IpOrpaMMHUpPyEMbIMU
KOHTpOJIJIEpaMH C TOMOIIIBIO
uuTepdeticos - TTL, UART,
12C, SPI, Ethernet. Moxynb
TEXHUYECKOTO 3PEHUS JIOJDKEH
MMETH BCTPOCHHOE
[porpaMMHOE oOecTieueHue
Ha OCHOBE OIEepallMOHHON
crcTeMbl Linux,
[103BOJISIOIIEE OCYLIECTBIISATh
HACTPONKY CUCTEMBI
MaITMHHOTO 00y4YeHus
[MapaMeTpoB HEUPOHHBIX
ceTeil 1711 OOHApYKEeHUS
00BEKTOB, OTPEICTICHUS X
[1apaMeTpoB U JajbHEenIen
MIeHTU(UKALIAH.

KomrutekT nomkeH
00ecrieunBaTh BO3MOXHOCTh
M3Yy4eHHUsI OCHOB pa3pabOTKU
[IPOrpaMMHBIX H arlapaTHBIX
KOMIUIEKCOB MH)KEHEPHBIX
CHCTEM, pelIeHHui B cdepe
"NHTepHeT Bemie", a Takxke
[pelIeHuit B 00JacTH
POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJUIEKTA
1 MaIMHHOTO 00y4YeHUsI.

11

[HeTpipexoceBoit

yaeOHBIN

Y ueOHBIH

[POOOT-MaHUITYIISITOP

1 mT.

1 .




POOOT-MaHUITYIIATOP
C MOJTyJIbHBIMH
CMEHHBIMU
HACATKAMH

[peIHa3HAYCH JI1 OCBOCHUS
00y4aIOIINMHCS OCHOB
[POOOTOTEXHUKH, IS
[IOJITOTOBKU 00YYaIOMIMXCS K
BHEJIPEHUIO U TOCIEAYIOIIEMY
MCTIOJIb30BaHUIO pOOOTOB B
[IPOMBILIIEHHOM
[IPOU3BOICTBE.

KonmuaectBo oceit poboTa
MaHUITYJISITOPA - YEThIPE.
[lepemellieHEe UHCTPYMEHTA B
[IPOCTPAHCTBE 110 TPEM OCSIM
ITOJDKHO YIPABIISTHCS
[I1arOBBIMU JIBUTaTEIISIMU.
Hanpsbxenue nutanus
[1aroBbIX JIBUTATENICH He
bonee 12 B.

CepBoJIBUTaTENb UETBEPTOM
OCHU JI0JKEH 00ecreuynBaTh
[TOBOPOT MHCTPYMEHTA.

'Yron noBopoTa
MaHUITYJISITOPA HA OCHOBaHHUH
BOKPYT BEpTHKAIBHOIN OCH HE
Menee 180 rpamycos.

17151 oTIpeieTICHHS TTOJIOKEHUS
MaHUITYJISITOpA P TOBOPOTE
BOKPYT BEPTUKAIBHOU OCH
ITOJDKEH UCTIO0JIb30BaThCs
PHKOJIEP.

Yoy noBopoTa 3aJHero
[ieya MaHUITYJITOpA HE
Menee 90 rpajiycos.

Yo MOBOpOTa NIEPEAHETO
[1eya MaHUITYJIsTOpa HE
menee 100 rpaaycos.

/17151 onipeiesIeHUs MTOJIOKEHUS
3aJTHETO U MEPETHETO IJIeY
MaHUMYJISITOPA JOJDKEH
MCTIOJIH30BATHCS THPOCKOIIL.
YT01 moBopoTa Mo 4eTBepTOoi
ocu He MeHee 180 rpagycos.
JlomkHA OBITH BO3MOXKHOCTh
OCHAIICHUS CMEHHBIMU
HacajKkaMu (Harmpumep,

nep KaTelb KapaHaalia win
(h1omacTepa, MpucockKa ¢
CEPBOJIBUraTENIEM,
MEXaHUYECKOe 3aXBAaTHOE
[YCTPOMCTBO C




CEpBOIBUTATEIIEM,
[YCTPOMCTBO IJIA JIA3€PHOU
PaBUPOBKH UJIM YCTPOMCTBO
st 3D-nevarn).

JlomkHA OBITH BO3MOXKHOCTh
[0 IKITFOYCHHST
ITONIOJIHUTENIBHBIX YCTPOMCTB
(HammpuMep, TpaHCTIOpTepa,
[peibca s epeMeleHust
po0oTa, myIbTa yIpaBiIeHUS
TUIIA JIKOUCTUK, KAMEPHI
MAIIMHHOTO 3pEHUs,
ONITUYECKOI0 AaTYHKa,

MO TyI1s1 6€CTIPOBOIHOTO
ocTyTa.
PoGOT-MaHUTTYIIATOP TOJKEH
oOecreynBaTh epeMeIeHre
Haca/IK1 B IPOCTPAHCTBE,
AKTUBALMIO HACAJKU,
BO3MOKHOCTD IOJTyUEHUS
CUTHAJIOB OT KaMepbl U
TATYNKOB, BO3MOKHOCTh
YIpaBICHHS
ITOTIOJTHUTEIIbHBIMU
[YCTPOMCTBaMH.

Martepuai kopiryca -
anmroMuHui. J{namerp padoueit
30HBI (0€3 yueTa HaBECHOTO
MHCTPYMEHTA U YE€TBEPTOMN
ocu) He MeHee 320 MM.
NHTepdeiic moakIoueHus -
USB.

J{omkeH UMETh BO3MOXKHOCTh
ABTOHOMHOM pabOTHI U
BHEIIIHETO yIPaBJICHHUS.

Y ipaBiisitoniuii KOHTPOJLIEP
T0JKEH OBITH COBMECTHM CO
cpenoit Arduino.

Y IpaBIIAOIIM N KOHTPOJIEP
COBMECTHM CO Cpeioi
mporpamMmmMupoBaHus Scratch,
1 SI36IKOM ITPOTPAMMHUPOBAHUS
C.

JloJbKkeH oOeceurnBaTh
[MOBOPOT IO MEPBBIM TPEM
0CSIM B 3aJJaHHBIN YTOJ M Ha
3aJJaHHBIN YTOJI, TOBOPOT MO
UETBEPTOM OCH Ha 33JaHHBIN
yTOJI, ABVKEHUE B




KoopauHaThl X, Y, Z,
[epeMeIleHNE Ha 3aJJaHHOE
[PACCTOSIHHE 110 KOOpAUHATAM
X, Y, Z, nepenady JaHHBIX O
TEKYLIEM TOJIOKEHUH YTJIOB,
[epenavy TaHHBIX O TEKYIIUX
KOOpJIMHATaX UHCTPYMEHTA.
J{oJKeH MoIIep >KUBaTh
[IEPEMEILEHNE B IEKAPTOBBIX
KOOpJMHATAaX U yriax
[MOBOpOTa OCeM, ¢ 3aJjaHHOMN
CKOPOCTBIO U YCKOPEHHUEM.
Tumnbl nepeMeleHnii B
NIEKapTOBBIX KOOPAMHATAX:
NIBIKEHUE 110 TPACKTOPHH,
NIBIDKEHUE TI0 PSIMOU MEXITY
IIByMsI TOUKAMH,
[IepenpbIrBaHUE U3 TOYKH U
TOUKY (TIepeHoc 00BEKTa).

12.

(OOpa3oBaTeIbHBIN
HAOOP JIJIsl U3YyUCHHUSI
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUYECKUX
CHCTEM U
MAHHITYJISIIHOHHBIX
poOoTOB

OOpa3oBaTeNbHbI KOMIUIEKT
TOJKEH OBITh MpeIHA3HAYCH
I U3y4YEHUs
[POOOTOTEXHUICCKUX
TEXHOJIOTUiA, OCHOB
MH(POPMAITIOHHBIX
TEXHOJIOTUIA W TEXHOJIOTHI
[IPOMBIILLICHHON
AQBTOMATH3all1H, a TAKXKE
TEXHOJIOTUI
[IPOTOTUIIMPOBAHUS U
aJINTUBHOTO MTPOU3BOJICTBA.
B cocTaB koMILIeKTa JOHKHO
BXO/IUTh:

1) UaTemnexTyanbHbIi
CEepBOMO/TYJIb C
HTETPUPOBAHHON CUCTEMOM
[yIIpaBJIEHMsI, IO3BOJISIOIIIEH
00BEIMHATH CEPBOMOTYIIN
NPT C IpYroM Mo
[10CIIEI0BATEIILHOMY
nHTEpdEicy - He MeHee 6 TIT;
2) PoboTOTEeXHUYECKHI
KOHTPOJIJIEp MOYJIbHOT'O
TUIIA, PEICTABISIIOUIAN
c000I1 OTHOIUIATHEIN
MUKPOKOMITBIOTED €
OTIEpPAIMOHHON CUCTEMOM
Linux, 0ObeINHEHHBIH C
nepudepuitHbIM

1 mrT.
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KOHTPOJIIEPOM C IIOMOIIIBIO
[J1aThl PACIIAPCHHMS.
PoGoToTeXHUYECKUIA
KOHTPOJUIEP JOJDKCH
YZIOBJICTBOPSITH TEXHUYECKUM
XapaKTePUCTUKAM: KOJI-BO
siIIep BCTPOEHHOTO
MUKpPOKOMITBIOTEpA - HE
MeHee 4, TakToBasI 4acToTa
siapa - He menee 1,2 I'T',
00beM O3V - He menee 512
MO0, Hanmuyre nHTepercoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudposbie u
QHAJIOTOBBIE TIOPTHI JJIS
[TOIKTFOYCHHSI BHEIITHUX
YCTpOMCTB, a Takxke WiFi mwn
Bluetooth mis koMmMyHUKaIN
CO BHELIHUMH YCTPONCTBAMH.
PoGoToTeXHUYECKHIA
KOHTpPOJUIEp JOJKEH
oOecreynBaTh BO3MOKHOCTD
[MPOrPaMMHUPOBAHUS C
[TOMOIIBIO CPEJICTB S3BIKOB
C/C++, Python u cBo60aHO
[PaCTIPOCTPaAHIECMOM CPeIbl
Arduino IDE, a Taxxke
YIIPABJICHHS] MOJIEIISIMHU
[POOOTOTEXHUYECKUX CHCTEM C
momorsto cpeapl ROS.

3) BerancnurenbHbI MOTYTH
CO BCTPOCHHBIM
MUKpPOKOHTPOJIIEPOM - HE
MeHee 1 mT.
BrruncautenbHbI MO b
oJKeH 001a1aTh
BCTPOCHHBIMU ITU(POBBIMH
mopTamu - He MeHee 12 T u
QHAJIOTOBBIMHU MTOPTAMH - HE
MerHee 12 miT.
BrruncauTenbHbIN MOy b
TOJKEH 00J1a/1aTh
BCTPOSHHBIM MOJTYJIEM
OECIPOBOJIHOM CBSI3M THITA
Bluetooth u WiFi ma
CO3MaHMS
armapaTHO-TIPOTPAMMHBIX
pEIICHUH U

' yMHBIX/CMapT"'-yCTPONCTB




U151 pa3pabOTKU PELICHUA
"UnrepHeT Beme".
BrruncnutenbHbI MOYIIb
TOJDKEH 00I1a1aTh
COBMECTUMOCTBIO C
nepudepuitHBIMU TIATAMH
IUIs1 IOJIKITIOYEHUS K CeTH
Ethernet u monkiroueHus
BHEIIHEN CUIIOBOM Harpy3KHu.
4) Moayib TEXHUYECKOTO
BpEeHUs, IPEACTABISIOMINI
co00#1 ycTpolicTBO Ha 6aze
BBIUMCITUTEIBHOTO
MUKPOKOHTpOJLIEpa U
MHTETpPUPOBAHHON KamMephl,
oOecrieynBaroiee
[pacro3HaBaHKle NPOCTEUIINX
M300paKeHN Ha MOJTyJIE 3a
Cc4eT COOCTBEHHBIX
BBIUMCIIUTEIBHBIX
BO3MOXKHOCTEH - HE MeHee |
[T

Mo 1ysTb TEXHUYECKOTO
BpEHMs TOJDKEH 00ecrieunBaTh
BO3MO>KHOCTH OCYIIECTBIISITH
HACTPOUKY PKCIO3HIINH,
Oaanca 6emoro, HSV
COCTaBJISIFOIINX, IJIOLIaIN
oOHapy>KnBaeMon 00JIacTH
M300paKeHUs, OKPYTIIOCTH
oOHapy>KnBaeMon 00JacTH
M300paKeHUs, TTOJIOKEHUE
0OHapy>KMBaeMbIX o0yacTen
OTHOCHUTEJIBHO JAPYT JApyra
MoyJib TEXHUUECKOTO
BpEHUs I0JIKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, I12C v TTL nns
KOMMYHUKAIIAU JAPYT C
IIPYrOM HJTM BHEITHUMHU
[YCTpOMCTBaMH.

5) Kommekr
KOHCTPYKTHBHBIX 3JIEMEHTOB
13 MeTaia st COOpKU
MOJIeTH MAaHUMYJISITOPOB - HE
MeHee 1 1mT;

6) KommiekT 3eMeHTOB JIist
cOOpKH BaKyyMHOT'O 3aXBaTa -
He meHee | 1miT.




OOpa3oBaTeIIbHBIN
[POOOTOTEXHUYECKUI
KOMILJICKT JIOJDKEH COJIePKATh
HaOop OMOIMOTEK
TPEXMEPHBIX MOJICIICH ISt
[IPOTOTHITUPOBAHUS MOJICIICH
MOOWMIIBHBIX U
MaHHITYJISIIHOHHBIX pOOOTOB
paznuuHoro tuna. B coctas
KOMITJICKTA JOJDKHBI BXOJIUTh
MHCTPYKLUHU U METOINIECKUE
yKa3aHHs 10 pa3paboTke
TpEXMEPHBIX Mojieen
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIIHOHHBIX POOOTOB €
[Pa3INYHBIMU THIIAMH
KUHEMaTHKH (YrJI0Bas
KHHEMAaTHKa,
[JIOCKO-TIapaJuIeTbHas
KHHEMAaTHKa,
nenpra-knHeMatnka, SCARA
VUK phIYaKHASI KHHEMATHKA,
miatdopma CTroapTa u T.11.).
OOpa3zoBaTeIIbHBIN
POOOTOTEXHUYCCKUI
KOMILJICKT JIOJDKEH COJIePKATh
MHCTPYKLIUH T10
[MPOCKTUPOBAHUIO POOOTOB,
MHCTPYKIIUHM U METOTUKU
OCYIIECTBIICHUS] HHKCHEPHBIX
[pacyeToB MpH
[MPOCKTUPOBAHNH (pacUeThI
Harpy3kd 1 MOMEHTOB, pacueT
MOIITHOCTH TIPUBOJIOB, PAacdeT
[apamMeTpoB KHHEMAaTHKH U
T.I1.), KHCTPYKITMH TIO
[pa3pabOTKe CHCTEM
YIIPaBJICHHS U IIPOTPAMMHOTO
oOecrieueHusl ISl yIPaBICHHUS
[POOOTaMHU, HHCTPYKIIMU
METOJIMKH 110 pa3paboTke
CHCTEM YIIPABJICHUS C
PIIEMEHTAMH UCKYCCTBEHHOTO
MHTEJUICKTA U MAITHHHOTO
00yUYeHMsI.

KommbroTepHoe o0opyaoBaHue

13.

HoytOyk

DopM-PakTop: HOYTOYK;
DKecTkas, HeoTKIIFOUaeMast

1 mrT.
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KJIaBUATypa: HaJM4ue;
Pycckas packnaaka
KJIaBUATYPBHI: HAINYHE;
JlnaroHasnb SKpaHa: He MeHee
15,6 mroiiMOB;

Paspenienue sxpana: He
MmeHee 1920 x 1080 nukcerei;
Konuuecto suep
[porieccopa: He MeHee 4;
KonnuecTBo MOTOKOB: HE
MeHee &;

bazoBast TakToBast yacToTa
rpoieccopa: He meHee 1 I'T;
MakcuMalibHasi TaKTOBas
HacToTa Impoueccopa: He
meHee 2,5 I'Tn;

Kbsmi-mamsite mporieccopa: He
Menee 6 MOaliT;

O0beM yCTaHOBJICHHON
OTIEPATUBHOMN MaMSITH: HE
Menee 8 ['6aiT;

O0BeM Mo IepKUBaEMO
OTIePATUBHOM MaMATH (IS
BO3MO>KHOCTHU PACIIUPEHUS):
He MeHee 24 ['0aiiT;

O0bem HakoruTenst SSD: He
Mmenee 240 I'0aiit;

Bpems aBTOHOMHO# pabOThI
oT OaTapeu: HEe MeHee 6
4acoB;

Bec HoyTOyKa ¢
[yCTaHOBJICHHBIM
aKKyMyssiTopom: He Oosee 1,8
KT;

Buemnuii uatepdeiic USB
craHjapta He Huxe 3.0: He
MeHee TPeX CBOOOTHBIX;
Buemnmii uatepderic LAN
(MCTIOJIb30BaHUE
[epEeX0THIKOB HE
[PeyCMOTPEHO): HAINYHE;
Hannune Mmonyiein u
mHTEphericoB
(MCTIOJIb30BaHUE
[EePEeX0THIKOB HE
npexycMoTpeHo): VGA,
HDMI;

becripoBonas cBsi3p Wi-Fi:
HATMYHE C TIOJIICPKKOM




crangapta [EEE 802.11n win
COBpEMEHHEE;
'Web-kamepa: Hann4ue;
Manunynarop Mbb'
HATM4KeE;
[IpemycTaHOBIEHHAS
oTepaloHHast CUCTeMa ¢
rpaduueckum
[10JIb30BATEILCKUM
mHTEpdEiicoMm,
oOecrieunBatomas padboTty
[pacrpoCcTpaHEeHHbIX
00pa3oBaTEIbHBIX U
00IIIECUCTEMHBIX
[IPUIIOKEHUI: HATTMYHE.

14.

Tenexka -
XPaHWITUIIIE
HOYTOYKOB

TUI KOpIyca: MeTall;
BO3MOKHOCTH O€3011aCHOTO
BALUIEHHOTO 3aMKOM
XpaHEHHsI HOYTOYKOB:
HaTM4KeE;

BO3MOKHOCTB 3apsAKH
HOYTOYKOB: HaJIM4He,
[oIepKKa HOYTOYKOB U3
KOMILUIEKTA TOCTABKH;
Haune poyrepa Wi-Fi
ctanaapta 802.11n niu
coBpeMeHHee: | mIT.
[oIIepKKa HOYyTOYKOB U3
KOMILUIEKTA TOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TIOJ/IEP’)KKa HOYTOYKOB
13 KOMIUIEKTa TOCTaBKH;
Hanpsoxkenne nuranust: 220
B\50 I'm;

[ToTpebsiemast MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebsiemblii TOK, A
(Makcumym): 12;

/[nuHa mHypa
PIIEeKTpONUTaHus: oT 2,5
MeTpa;

3amurTa OT nmepeHanpsHKeHHS,
KOPOTKOT'O 3aMbIKaHUSI:
HaU4ue;

Koueca jiiist nepeIBUXKEHUS C

[TOPMO30M: HAJINYHC.

1 mT.
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