MUHHUCTEPCTBO TPOCBEIIEHUSA POCCUNCKOMN
®EJIEPALINN

PACHHOPAXKEHHUE
or 12 suBapsa 2021 r. N P-6

OB YTBEPKJIEHUU METO/IMYECKHUX
PEKOMEHJIAIIUI ITO CO3JIAHUIO
®YHKIIMOHUPOBAHHIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUSAX,
PACIHOJIOKEHHBIX B CEJIBCKON MECTHOCTH U
MAJIBIX TOPOJAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOU
HAIIPABJIEHHOCTEM

Bo ucnonnenue nmynkra 4 [IpaBui npegoctaBieHuss U pacupeneieHus cyocuanii u3 ¢peaepaibHOTo
Oromxera OrjpkeraM cyowbekTtoB Poccuiickoil denepanun Ha CO(QUHAHCUPOBAHUE PACXOIHBIX
o0s13arenbecTB cyOBekTOB Poccuiickoit denepanyy, BO3HUKAOIIKX IPU PeaIU3alMi PETHOHAIbHbIX
IIPOEKTOB, OOECHEUMBAIOUINX JOCTHKEHHME LeJiel, Moka3arened M pe3yibTaToB (eaepanbHbIX
NPOEKTOB, BXOISAIIMX B COCTaB HalHMOHaIbHOrO mpoekta "OOpa3oBanue", B pamKax
rocyaapcTBeHHON nporpaMMmbl Poccuiickoit deneparnun "Pa3Butne oOpa3zoBanus", MPUBEICHHBIX B
[Mpunoxenun N 5 x rocymapcTtBenHoi mporpamme Poccuiickorr @Depneparuu  "PazButune
obpazoBanus", yTBepkIeHHOU mocTtaHoBieHueM lIpaButenbctBa Poccuiickoit denepamnu ot 26
nexadps 2017 r. N 1642:

1. YTBepauth npunaraemeie MeTon4eckre peKOMEeHIAIUH 110 CO3aHI0 M (YHKIIHOHUPOBAHHIO B
0011e00pa30BaTEbHBIX OPraHU3aIHIX, PACTIONOKEHHBIX B CEIbCKOH MECTHOCTH U MaJIbIX TOPO/Iax,
IIEHTPOB 00pa30BaHUs E€CTECTBEHHO-HAYYHOW WM TEXHOJOTHYCCKOW HaIpaBICHHOCTEH B paMKax
PETHOHANIBHBIX IPOEKTOB, 00ECMeYMBAIOIIUX JOCTH)KEHHE IIeJiel, Tokas3aTelell u pesysbraTa
benepansHoro npoekta "CoBpemMeHHas 1mKoJa" HalMoHaIbHOTo mpoekTa "Obpa3zoBanue";

2. KoHTpoIIb 32 HCTIOTHEHHEM HACTOSIIIETO PACIIOPSKEHHS OCTABJISIO 32 COOOM.
T.B. BACHJIBEBA

Ipunoorcenue

YTBEPX]/[EHbI



pacnopsiicenuem
Munucmepcmea npoceewjerus
Poccuiickoti @eoepayuu

om 12 aneaps 2021 2. N P-6

METOJAUYECKUE PEKOMEHJAIIUU 1O CO3JIAHHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIUAX,
PACHIOJIOKEHHBIX B CEJJbCKOHU MECTHOCTH
MAJIBIX TOPOJIAX, IEHTPOB OBPA3BOBAHUSA
ECTECTBEHHO-HAYYHOMW U TEXHOJOIT'MYECKOU
HATIPABJIEHHOCTEU

1. O0mue mojoKeHus

Hacrosmme Metonnyeckue pekoMeHaanuu (naiee - PekoMeHnnanmm) HarpaBiieHbl Ha obecrieueHue
€IMHBIX OPTaHMU3alMOHHBIX M METOJWYECKHX YCJIOBMHM CO3/1aHUs M OOLIUMX MOJIXOJO0B K
(GYyHKIIMOHUPOBAHUIO B OO0IIEO00pa30BATENIbHBIX OPTraHU3alMsIX, PACIOJIOKEHHBIX B CEIbCKOM
MECTHOCTH M MaJbIX TOopoJiaX, IEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHUYECKOM
HanpasieHHocTel "Touka pocra", B mensx oOecredeHus peanuzanuul (enepaabHOro MpOeKTa
"CoBpeMeHHas 1Koja" HalMoHaibHOro npoekTta "Obpa3oBanue" (nanee - penepaibHbIN MPOEKT), B
TOM YHCJIE YCTaHOBJICHUSI TPEOOBAHUI K pe3yIbTaTaM HCIIOJIb30BaHUS CyOCHINH U3 (eIepalbHOTO
Oromkera Owmkeram cyowbekToB Poccuiickoit ®denepanmu Ha copUHAHCUPOBAHUE PACXOIHBIX
00s13aTenbcTB CyOBekTOB Poccuiickoit Depepaliyy, BOSHUKAOIMINUX MIPH PEeATU3AIMH PETHOHATBHBIX
MIPOEKTOB, O00ECMEeYNBAIOIINX OCTHIKCHHE IIesiel, IoKa3arened W pesyibrara ¢eaepalbHOro
npoekTa "B o0meoOpa3zoBaTebHBIX OpraHU3aINAX, PACIIOJIOKEHHBIX B CEIIbCKOM MECTHOCTH W
MalbIX TOpOJax, CO3/laHbl W (YHKIHMOHUPYIOT IEHTPHI O0Opa3oBaHMS €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOW HamlpaBieHHOCTEH" .

[IpuBeneHHble B HAcTOSIIMX PexoMeHOanmusx TpeOOBaHUs SBISIOTCS MUHUMAIbHBIMH. OpraHsl
WCITOJTHUTEIILHOM Bi1acT cyObekToB Poccuiickoit deneparuu (opraHbl MECTHOTO CaMOYTIPABIICHUS )
OpHU peaau3alil MEPONpPHUATUN MO CO3JAaHUI0 M (YHKIIMOHHPOBAHUIO B 001Ie00pa3oBaTeIbHBIX
OpraHM3aIHAX, PACHIOJIOKEHHBIX B CEJIHCKOW MECTHOCTH M MaJbIX TOPO/ax, IEHTPOB 00pa3oBaHUA
€CTECTBEHHO-HAyYHOW W TEXHOJOTMYecKoi HampaBieHHocTel "Touka pocta" (mamee - LleHTphI
"Touka pocra") BnpaBe oOecredynBaTh TPeOOBAHUS, MPEBHINIAIOIINE YCTAHOBICHHBIE HACTOSIIIMMHU
Pexomennanusamu.

Hensamu co3panus IlentpoB "Touka pocta" sBIsSETCS COBEPIICHCTBOBAHWE YCIOBUM TS
MOBBIIICHNS KauecTBa OOpa3oBaHUS B 0OIIE00pa30BaTEIbHBIX OpPTaHU3AIMAX, PACHOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MAaJIbIX TOPO/ax, PACHIMPEHUS BO3MOXKHOCTEH OOy4aromIMXCsi B OCBOEHUH
y4eOHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HalpaBICHHOCTEH, Nporpamm
JIOTIOJIHUTEJIBHOTO 00pa30BaHMsl €CTECTBEHHO-HAYUYHOM M TEXHUUYECKOM HalpaBICHHOCTEH, a Takxke



JUIS TIPAKTHYECKOM 0TpabOTKM y4eOHOTro MaTepuaia mo yueOHbIM npeameraMm "®@usuka", "Xumus",
"buonorus".

entpst "Touka pocta" oOecneyrBarOT MOBBIIIIEHHE OXBaTa 00ydaronmxcs o0ieo0pa3oBaTeIbHBIX
OpraHu3alyii, pacroNOKEHHBIX B CEIBCKOM MECTHOCTH M MalbIX TOpojax, MpOoTrpaMMaMH
OCHOBHOTO OOILEr0 M JOMOJIHUTENHFHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOU
HaIMpaBJIEHHOCTEH C NCTOIb30BaHHEM COBPEMEHHOT0 000py10BaHUSI.

OpraHn3anMoHHO-TEXHUYECKOe, METOANYECKOe M WH(POPMALMOHHOE CONPOBOXKICHHE CO3JIAHHS B
cyobektax Poccuiickoit ®epepanuu llentpoB "Touka pocta" ocymectBuser denepanbHoe
roCyJapCTBEHHOE aBTOHOMHOE oOpa3oBaTenbHOE yupexIeHue JIOTIOJTHUTEIILHOTO
npodeccuoHaNbHOTO 00pa3zoBaHus "AKajeMus peanu3alliid TOCYJAapCTBEHHOM MOJIUTUKU U
npoQecCHOHAILHOTO  pa3BUTHA  pabOTHUKOB  oOpa3oBaHMs MMHHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit denepanun" (nanee - denepanbublii onepatop). Aapec caiira: https:// www.apkpro.ru/.

2. Ilopsinok co3nanus

Lentpsr "Touka pocTa" MOTYT CO3/1aBaThCs KaK 3a CYET CPeICTB cyOcuamii heaepaabHOro OrKeTa
B paMmKkax peanms3ainuu (enepanpbHoro npoekrta "CoBpeMeHHas mIKona", Tak U B paMKax HHBIX
IporpaMM U TPOEKTOB 3a CUET CPEICTB O0pKeTOB cyOBnekToB Poccuiickoit Denepariu, CpeacTs
MECTHBIX OI0/PKETOB M BHEOIOXKETHBIX HCTOUYHUKOB.

Coznanue Llentpos "Touka pocta" ocymiecTBisieTcss Ha 6aze 001eo0pa3oBaTeIbHBIX OPraHU3aIuii,
PacCIOJIOKEHHBIX B CEIbCKOH MECTHOCTH M MAJIBIX TOPOJax, MPU STOM B TIEPBYIO OYEPE/Ib CO3/IaHUEC
IenTtpoB "Touka pocra" peKOMEHIYETCs OCYIIECTBISTh B OPraHM3AIMSIX, TTOKA3bIBAIOIIUX HU3KHE
o0pa3oBaTeIbHBIE PE3yJIbTATHI.

B ciyuae co3nanus Llentpa "Touka pocTta" 3a cuer cpeacT cyocuauu u3 QenepaabHOro OrKeTa B
pamkax QeaepanbHoro mpoekta "CoBpemenHHas mikona" cyOwekt Poccuiickoit ®epepanuu
oTIpeJieIIsieT:

- OpraH WCIOJHUTENBbHONW BiactTu cyoObekta Poccuiickoit ®enepary, OTBETCTBEHHBIM 3a
peanu3aluio MeponpUATUH MO CO3/1aHuI0 U olecneueHuto (QyHKIMoHUpoBaHus Llentpos "Touka
pocra" Ha Teppuropuu cyobekra Poccuiickoit denepanun (PernoHanbHbli KOOpAUMHATOD);

- KOMITJIEKC Mep (IOpOXKHYIO KapTy) Mo co3aaHuio u pyHknuonupoanuto Llentpos "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosiuM PexkomeHanusm.

Kommiekcom mep mpu3zHaeTcsl mijiaH MEpPONPUSTANA HA OYEPEHOW TojJ M JBYXJIETHUH IJIAHOBBIN
NepUo/, TMPEAyCMATPUBAIOUINN MEPONpPUATHS MO Cco3AaHui0 U (yHKIMoHMpoBaHWIO LleHTpoB
"Touka pocTa", BKIIOUAIOIINI B TOM YHCIIE:

MEpPONPHUATHUS, HAIIPABJIEHHbIE HA co3/aHue U oTKpeITHe LlenTpos "Touka pocra”;
MEpOTpHATHS, HallpaBJIeHHbIE Ha oOecniedueHne pyHkunonuponanus Llentpos "Touka pocra”;

MEpPOTIPUATHS TIO TIOBBIIICHUIO MPOGECCHOHATLHOTO MacTepcTBa paboTHukoB LlenTpoB "Touka
pocra";

MEPONPUATUS IO  KOHTPOJIO  JOCTHM)KCHHS MHUHUMAIBHBIX  TIOKaszaTelned CO3JaHui W
¢dbynkunonupoBanus Llearpos "Touka pocta".

PernonansHbIN KOOpAUHATOP B COOTBETCTBUU CO CPOKAMH, YCTAHOBJICHHBIMU B HpI/IHO)KeHI/II/I N1x
PCKOMCHI[aI_[I/IHM, YTBCPIKAACT:



- JIOJDKHOCTHO€ JIMIIO B COCTaB€ PErMOHAIBHOIO BEJAOMCTBEHHOIO IPOEKTHOro oduca,
OTBETCTBEHHOE 32 co3/anue u pynkumonuposanue Llenrpos "Touka pocra';

- MepeyveHb MoKazaTesie U WHJIUKATOPOB, COOTBETCTBYIONIUX NMpUBeAeHHBIM B [Ipunoxenun N 2 k
HacTosAIMM PekoMeHanusIM, UX 3HAUCHHUI;

- IepeyeHb 001eo0pa3oBaTeIbHBIX OPraHU3aIHiA, PACIIONOKEHHBIX B CETbCKOM MECTHOCTH M MaJIbIX
roponax, Ha 0a3e KoTOpbIX maHupyercs coszmanue llenTtpoB "Touka pocta" (mo dopwme,
npenacrabinenHoi B [Ipunoxxenun N 3);

- tunoBoe Ilomoxkenme o ILleHTpe 00pa3oBaHHMsS E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYCCKOM
HarnpasieHHocTel "Touka pocta" (I[Ipwnoxenue N 4).

Coznanne nentpa "Touka pocta" Ha 6a3e o0IIe00pa3oBaTENbHON OpPraHU3AIUK JOIMyCKAeTCS Kak
MyTeM BBIJCIICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TOJpa3ieieHusi 00Ieo0pa3oBaTeIbHOMI
OpraHM3alliy, TaK U 0€3 BBIICICHUS OT/ICIBHOTO MOAPA3/ICIICHUSI.

OO6uieoOpa3oBaTelibHasi OpraHu3als W3JaeT JIOKAJIbHBIA HOPMAaTUBHBIM aKT O Ha3HAYEHUU
pykoBoautens Llentpa "Touka pocta" (KypaTopa, OTBETCTBEHHOro 3a (YHKIMOHHUPOBAHUE WU
pa3BUTHE), a TAKXKE O cO3AaHMU IeHTpa "Touka pocTa" U yTBEPKICHUH MOJIOKEHUS O A TeIbHOCTH
Hentpa "Touka pocta".

PervonanbHbIii KOOpAMHATOP HE mo3aHee AHs OTKpbiTusa Llentpa "Touka pocrta" oOecrneunBaet
pa3MeleHue B crelnuaibHo co3zganHoMm paszzaene "Llentp "Touka pocra" odunumanbHOro caifra
o0meo0pa3oBaTeIbHON  OpraHu3alMd B HWH(GOPMALMOHHO-TEICKOMMYHHUKAIIMOHHON  ceTH
"NuTepuet" naopmanuu o co3nanuu u pyHkiuonupoBannu Llenrpa "Touka pocta", B TOM ymcie
uHpopMmar 00 00Opa3oBaTeNbHBIX mporpamMmMax, obOopyaoBanuu lLlentpa "Touka pocra",
IUTAHUPYEMOM PEXHUME 3aHATHI O00ydarolmuxcs, IUIAHUPYEMBIX MeponpustTusix. B co3maHHOM
paznene opUIMaNTbHOTO caiiTa 00pa30BaTEILHON OpraHU3aAINK TaKXKe pa3MemaeTcss HHPOpMaIis O
HaIMOHANBHOM MpoekTe "OOpa3zoBanue" (B TOM YHWCIE JIOTOTHII), aapec caita W oduinanbHas
cuMBosIKa MUHHCTEPCTBA TIpocBenienns Poccuiickoit @enepanuu.

PernonanbHelil koopauHaTop obecrnieunBaeT nHpopmupoanrne DeepanbHOTO omnepaTopa B ciaydae
co3naHus Ha TeppuTopun cyownekra Poccuiickoit ®denepanuu Llentpo "Touka pocta" B pamkax
UHBIX TPOTpaMM M TMPOEKTOB, HE OTHOCAMIMXCS K peanu3alud (eaepalbHOro IMPOEKTa
"CoBpeMeHHas mikoyia" HaluMoOHaNIbHOTO MpoekTa "OOpaszoBanme'", 3a CUYET CPEACTB OIOKETOB
cyonpexToB Poccuiickoit @enepannu u (MiIM) CPEICTB MECTHBIX OFOJIKETOB U (MJTM) BHEOIOIKETHBIX
HMCTOYHUKOB, a TakK)Ke HallpaBjJeHHEe Ha coryiacoBanue PenepaibHOMY OMNEpaTopy KOHUEHIUU
CO3/1aHus U PYHKIIMOHUPOBaHUS TakuX L[eHTpoB.

3. TpeGoBaHus K MOMENIEHUAM, KOMILJIEKTOBAHUIO 000PYy/10BaHHUEM,
PACXOAHBIMHM MAaTEPHAJIAMHU, CPEACTBAMHU 00yUYEeHHUS U BOCIIUTAHMS

Co3nanne LentpoB "Touka pocra" mnpeanosiaraeT KOMIUIEKC YCIOBHH 1O OCHAIICHHIO
o0pa3oBaTenbHBIX OpraHu3aluii  000pyJOBaHUEM, pPACXOJHBIMH MaTepualaMH, CpPEICTBAMHU
oOydeHus: W BOCHHTaHHUS ISl JOCTIDKEHUS OO0pa30BaTENbHBIX PE3yJbTaTOB IO TMPEAMETHBIM
obmactsm "EcrecTBeHHO-HayuHble TpeameThl, "EcTtecTBeHHble Hayku', "MaremaTuka u
unpopmatuka", "OOmectBo3HaHne u ecrecTBo3HaHme", "Texuomorus", oOpa30BaTEIBHBIX
porpamMm OO0IIeTo 00pa30BaHUs €CTECTBEHHO-HAYYHON W TEXHOJOTUYECKON HANPaBIICHHOCTEH, TpH
peanu3anuu KypcoB BHEYPOUHOU JIEATEIHOCTH U JOTIOJHUTENIBHBIX 00IIEPa3BUBAIOIINX POTPaMM
€CTECTBEHHO-HAyYHON U TEXHUYECKON HAIpaBJIEHHOCTEH.



[lepeuenp HampaBieHHOcTel peanuzyeMbix Ha 0aze LlenTpoB "Touka pocrta" 00pazoBaTeIbHBIX
porpaMM MOXET OBITh PAacIIUPEeH B 3aBUCHMOCTH OT HMEIOMIMXCS y 001eo0pa3oBaTeIbHbIX
OpraHM3aIMi YCIOBHIA, a TAK)KE OTPEOHOCTEH YIYaCTHUKOB 00Pa30BaTEIbHBIX OTHOIICHUH.

Coznanne 1meHTtpa "Touka pocra" mpeanonaraeT pasBUTHE 00pa3oBaTeIbHON WHEOPACTPYKTYpPHI
o0meo0pa3oBaTebHON  OpraHu3aldyd, B TOM YHCJIE OCHAIleHHe 00IIeo0pa3oBaTeIbHOM
OpraHH3alUu:

- o0opynoBaHueM, CpeacTBaMM OOydYeHUS M BOCHMTAaHUS s H3y4deHHs (B TOM 4YHCIe
AKCIIEPUMEHTANIBHOTO) MPEAMETOB, KYypCOB, IUCHUIUIMH (MOAYJEH) ecCTeCTBEHHO-HAy4YHOH
HAIpaBJICHHOCTH U  TEXHOJIOTMYECKOW  HAaIpaBJIEHHOCTEH IMpH  peaju3allMd  OCHOBHBIX
0011e00pa30BaTENIbHBIX MPOTPAaMM U JOMOJHUTEIBHBIX 001e00pa30BaTENbHBIX MPOrpaMM, B TOM
qucIie JUIsl paclIMpPeHus coepxkaHus yueOHbIx npeameroB "dusuka", "Xumus", "buonorus";

- o0opynoBaHHEM, CpeACTBaMU OOY4YeHHMS M BOCHHMTAHUS JUIsI U3YYEHHUS OCHOB POOOTOTEXHHUKH,
MEXaHUKH, MEXaTPOHUKH, OCBOEHHMS OCHOB IPOrPaMMHUPOBAHMs, peaju3alliyd Iporpamm
JIOTIOJTHUTEIPHOTO 00pa30BaHuUs TEXHHUYECKOW U €CTECTBEHHO-HAYYHOW HAPaBICHHOCTEH U T.1I.

- KOMITBIOTEPHBIM U UHBIM 000pYI0BaHHEM.

[lepeuenb, MHHUMAIBHO HEOOXOAMMBIE (YHKIMOHAIBHBIE M TEXHUYECKHe TpeOOBaHUS W
MUHUMAJIFHOE KOJIMYECTBO OOOpPYZOBaHUS, PACXOJHBIX MAaTEpPHalioB, CpPEACTB OOydeHUs H
BocriuTanusi g ocHamenus lLleatpoB "Touka pocra" (manee - WHOPACTPYKTYPHBIA JIHCT),
onpeaensoTcs PernoHanbHbIM KoOpauHATOpPOM ¢ yuetoM [IpumepHoro mepeunsi o0opyaoBaHUS,
pPacXoIHBIX MAaTEpUaNOB, CPEICTB OOYYEeHHS M BOCIUTAHHUS /IS CO3AaHMA M OOECTIeUeHUs
(GYHKIIMOHUPOBAHUS  LIEHTPOB  0Opa3oBaHUsl  €CTECTBEHHO-HAyYHOM W TEXHOJIOIMYECKOU
HampaBieHHocTH "Touka pocta" B 00meoOpazoBaTeIbHBIX OpPTraHU3AIMSX, PACIOJIOKEHHBIX B
cenbCcKkOi MecTHocTH ©  ManbiXx Topojax (IIpunmokenme N 6), TPUMEPHOTO TUIIOBOTO
UHPPACTPYKTYpHOTO JIMCTa, ompenensemMoro @denepalbHbIM  ONEPATOPOM, U  HACTOSIIUX
Pexomenanuid.

B  pamkxax  ocHameHus ~— 00meoOpa3oBaTeNbHBIX — OpraHM3amuii  mpu  (HOpPMHPOBAHUHU
UHPPACTPYKTypHOTO JHcTa cyOobekT Poccuiickori Denepanuu BIipaBe BbIOPATh CTaHAAPTHBIA HIIH
npoUIBHBI KOMIUIEKT 00OpY/IOBaHHMS, MPEACTABICHHBIN B MPUMEPHOM TepeuHe 000pya0BaHMUS,
pPacXoIHBIX MaTEPHAIIOB, CPEICTB O0yUEHUS U BOCHIUTaHuUs 1Jis ocHamienus Llentpos "Touka pocra”
(ITpunoxxenne N 6). [lns MajJOKOMIUIEKTHBIX 0OIIe00pa3oBaTENbHBIX OpraHu3anuid <I1> o0beM
eIMHUI] CPEACTB 00YyUEHUS M BOCIUTAHUS (HOPMUPYETCSI B MEHBIIIEM KOJHUYECTBE.

<1> ManokoMIJIeKTHON  00IIe00pa3oBaTeIbHON  OpraHM3alel B  pamMKax pealu3aluu
MEpONPUATANA 1O CO3JaHUI0 W  (PYHKIIMOHUPOBAHUIO IIEHTPOB ECTECTBEHHO-HAyYHOH U
TEXHOJIOTUYECKON  HampaBlIEHHOCTEW  TpHU3HAeTcs  oOmieoOpa3oBaTesibHas  OpraHU3alus,
YUCJIIEHHOCTh KJIACCOB-KOMILJIEKTOB B KaXKJIOW W3 Mapaieseil KoTopoil cocraBiser He Oojee 1
€IMHHUIIBI.

[IpodwmibHbIl  KOMIUIEKT O0OOpYZOBaHHS MOXKET ObITh BBIOpaH JUIsi 001Ie00pa3oBaTEIHLHBIX
opraHuszaluii, UIMEIOINX Ha MOMEHT co3faHus neHtpa "Touka pocta" HabOp cpeAcTB OOy4YEeHUsS U
BOCIIUTAHUS, TIOKPHIBAIOIINI CBOUMH (YHKIIMOHAIEHBIMH BO3MOXKHOCTSIMU 0a30BbIe MOTPEOHOCTH
npu u3ydeHuu npeameron "duzuka", "Xumua" u "buonorus".

[IpodwmibHbii  KOMIUIEKT  oOopyaoBaHus  oOecnieunBaeT  3(PQPEKTUBHOE  JOCTHIKEHHUE



00pa3oBaTeIbHBIX pe3yJbTaTOB OOYYAIOMIMMKCS [0 MporpaMmaM €CTeCTBEHHO-HAyYHOU U
TEXHOJIOTUYECKOW  HAMpaBICHHOCTEH, BO3MOXXHOCTh YIIIYOJIGHHOTO W3YYCHHUS  OTACIBHBIX
NpeIMETOB, B TOM 4YHCIe Ui (GOPMHUPOBAHUS HM300pETATEIBCKOT0, KPEaTHBHOTO, KPUTHUECKOTO
MBIIIUICHUS, Pa3BUTHS (QYHKIHOHAIBHOW TPaMOTHOCTH Yy OOyYamIIUXCsS, B TOM YHCIE
€CTECTBEHHO-HAyYHON U MaTeMaTHYECKOM.

[Tpu dbopMupoBaHUN HMHPPACTPYKTYPHOTO JUCTa U3 MPOPUIBHOTO KOMIUIEKTAa B 00S3aTEIIEHOM
nopsiaKe 00eCTIeuuBaETCs BEIOOP CPEICTB O0yUEHHS ¥ BOCITUTAHUS HE MEHEE YeM I10 TPEM YUeOHBIM
npeametam ("®uszuka", "Xumus", "buonorua") u komnsroTepHOT0 000pyHOBaHus. OcCTaBIIUECS O
UTOTaM OTpeAeieHHs 00s3aTeIbHOI0 000PY/I0BaHUS CPECTBA, MPEAYCMOTPEHHBIE TSI OCHAIIICHUS
Lentpa "Touka pocta", pacmnpeneisitoTcss Ha TPUOOPETEHHE OTOJHUTEIBHOTO 000pYyaA0BaHUS,
BXO/ISIIIETO B MepeueHb 000pyAOBaHUs, PACXOIHBIX MAaTEPHUAJIOB, CPEACTB OOYUEHUS] U BOCITUTAHUS
npodmibHOoTo KOoMIUIeKkTa ([Ipunokenne N 6 kK METOIUYECKUM PEKOMEHIAIIHSIM ).

[Ipu BBIOOpPE JOMOJHUTENHLHOTO OOOPYJOBAaHUS TAaKXKe CJEIyeT YYHUTHIBaTh CHEIU(PUKY W
noTpeOHOCTH OTpaciieil IKOHOMHKH cyObekTa Poccuiickoit deneparu.

PernonanbHbli KOOpAMHATOP OOECTEYMBAET COTJIacOBaHHE COPMHUPOBAHHOTO B COOTBETCTBUU C
TUMOBOW (opMmoit HHDpacTpykTypHOro nucra ¢ PenepaibHbIM ONEPaTOPOM B COOTBETCTBUHU C
periaamMeHToMm, onpezaensieMsiM DeepaabHbIM ONIEPATOPOM.

[Ipu HampaBiieHMM Ha COTJacoBaHUE HHQPPACTPYKTYPHOIO JIMCTA, COJAEPIKAIIEro CTaHAapTHHIE
KOMIUICKTHI, PeruoHanbHbIi KoopauHaTop npenocrasiset (1o hopme denepanbHOrO orneparopa):

- TIOATBEPXKICHUE OTCYTCTBHSI B COOTBETCTBYIOIINX OOpPa30BaTEIbHBIX OpraHU3AIlHsIX, OCHALICHHUE
KOTOPBIX IUIAHUPYETCsI, 000PYI0BAHMUS, PACXOIHBIX MaTEpHAIIOB, CPEJCTB OOYUEHHsS M BOCTIUTAHMUS,
YKa3aHHBIX B IIEPEYHE CTAaHAAPTHOIO KOMIUIEKTA;

- IOATBepXkAeHNe Hanu4us (160 obecnieyenne HaMU4Yus 10 MoMeHTa ocHameHus Llentpos "Touka
pocra") yCIOBHH Aisi XpaHEHUS W UCHOJb30BAHMSA XWMHYECKHX pPEAaKTHBOB, B TOM YHCIE
HE00X0IMMOTO 000pYyIOBaHUS, BKJIIOYAs MIKad BHITSDKHOW MAaHOPAMHBIM W IIKad IS XpaHSHUS
XUMHUYECKUX PEaKTUBOB OTHEYIOpHBIN, coriacHo llepeunio cpeiactB oOyuyeHHs M BOCIHUTAHUS,
HEOOXOMUMBIX JUIS pealn3alii 00pa3oBaTENbHBIX MPOTpaMM HA4YaJbHOTO OOINEro, OCHOBHOTO
o011ero u cpenHero odmero o0pa3oBaHus, COOTBETCTBYIOLINX COBPEMEHHBIM YCIOBHSAM OOy4eHHUs,
HEOOXOIMMOro IpU OCHAIEHHM 00LIe00pa30BaTENbHBIX OpraHM3alUil B HENAX pealu3aluu
MEpONPUATUH MO0 COACHCTBUIO CO3JaHHI0 B cyObekTax Poccuiickoit ®denepanuu (ucxons u3
IPOTHO3UPYEMON MOTPeOHOCTH) HOBBIX MeCT B  00IIe00pa30BaTENbHBIX — OpPraHU3alUsX,
yTBEpKJIEHHOMY Tpuka3zoM MunrpocBemienus Poccun ot 3 centsiops 2019 r. N 465.

OO0pazoBaTenbHbIC OpraHu3aluy, Ha 0a3e KOTOPBIX co3iarTcs U GyHKIMOHUPYIOT LlenTprr "Touka
pocra", HODKHBI COOTBETCTBOBATH ACHCTBYIONIMM TPEOOBAHHUSM K YCTPOMCTBY, COJEPKAHUIO U
OpraHU3alMU peXuMa paboThl 0OpPa30BATEIIBHBIX OpPraHW3allMii U WHBIM HOPMATHBHBIM TPAaBOBBIM
aKTaM, OTPEICISIIONIMM TPEOOBAHMS K OpPTaHM3aIlMU OOIIEr0 M JOMOJHHTEIBLHOTO OO0pa3oBaHUS
JIETEN.

[Momemenust ((PpyHKIMOHAIBLHBIC 30HBI, B TOM 4YHCJIEe Yy4deOHble KaOWMHETHl (DHU3UKH, XUMUH,
ouonorun) Llentpa "Touka pocta" peKkOMEHIyeTcsl pacmoiaraTe B mpeesiaXx OJHOTO 3/1aHusl.

IIpoextupoBanue, 3oHupoBaHue mnomemeHudl lLlentpoB "Touka pocra" u omnpeneneHue
JU3aifH-peIIeHN OCYIIECTBISIETCSl ¢ Y4eTOM PYKOBOJCTBA IO MPOEKTHPOBAHUIO LEHTPOB "Touka
pocta", yTBepkaaeMoro ¢eaepaabHbIM ONEpaToOpoM.

[Ipu mpoexTupoBanuu, 30HHpOoBaHUM nomelneHuil LlenTtpoB "Touka pocra" cieayer yduThIBaTh



0COOEHHOCTH 00OPYAOBAHUS, PACXOIHBIX MaTEpUAJIOB, CPEICTB OOYUYEHHUS U BOCIIUTAHUS, KOTOPHIM
OyneT obecnieunBaThcsl 00Opa3oBaTeNbHAs OpraHu3aIusl.

[Ipoextr 3oHupoBanus mnomemenuii llentpoB "Touka pocra" nupexacrasusiercs DenepanbHOMY
orepaTopy OJJHOBPEMEHHO C MpeICTaBIeHUEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranuszanusi 00pa3oBaTe/IbHOM 1eATEILHOCTH

OOpazoBaTenbHasi JeATENbHOCTh Ha ©0Oa3e weHTpoB "Touka pocra" OCYIIECTBISIETCS IO
00pazoBareIbHBIM IMPOTrpaMMaM OOIIETO U JIOMOJHUTEILHOTO 00pa30BaHMs.

TpeboBanuss & ¢Qopmary opraHmzanuu 00pa30BATENBHONW  JCSATEIBLHOCTH  PEryIHPYIOTCS
HACTOSAIMMU PexoMeHJanusMu ¥ WHBIMH MH()OPMALMOHHBIMM M METOJUYECKMMHU MaTepHajaMH
denepanbHOro oneparopa.

Hanpasnenusi peanusyembix c¢ wucmnosib3oBaHueMm pecypcoB llentpoB "Touka pocrta" mporpamm
OTPEAETSAIOTCS B COOTBETCTBHM C METOAWYECKMMH MaTepHajaMH |  pPEeKOMEHJAIUsIMHU,
YCTaHaBIUBAEMbIMHU M aKTyaIu3upyeMbiMu DeiepanbHbIM OIEepPaTOPOM.

Ha Gaze mentpoB "Touka pocta" oOecrieunBaeTcss peanu3anus OOpa30BaTENbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOH HaIpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMH 3aKOHOATENLCTBA B c(hepe 00pa3oBaHMs U C ydeToM pekomeHaanmii deneparbHOTro
omneparopa. B oGs3arensHOM mopsike Ha O6a3e meHTpoB "Todka pocta" oOecrieunBaeTcss OCBOSHUE
obyyarorumucs y4eOHbIX mpenMeroB "®dwuzuka", "Xumusa', "buonorms" c wucCnonb30BaHUEM
npruoOpeTaeMoro 000pyI0BaHus, PACXOIHBIX MATEPUAIIOB, CPEICTB OOYUCHHS M BOCITIUTAHUS.

He menee 1/3 oO0bemMa BHEYpPOUHOH JNeATEIHHOCTH 00YUYAOIMIUXCS TOMKHO OBITh OPUESHTHUPOBAHO Ha
MoJIIepKaHNE ECTECTBEHHO-HAYYHONM W TEXHOJIOTMYECKOW HaIpaBlIeHHOCTEH 00pa30BaTeIbHBIX
nporpamMm, OpU 3TOM OOBEM NPOTpaMM ECTECTBEHHO-HAYYHOW HAMpPaBICHHOCTH HE MOXKET
coctaBiATh MeHee 20% or oOmiero o0bemMa BHEYpO4HOH jedrenbHOCTH. OOpa3oBarelbHbIE
OporpaMmbl IO JPYT'MM HANpaBJICHHOCTSM TMPU HAJUYUKM BO3MOXKHOCTH PEKOMEHAYETCs
MJIAHUPOBATH € Ucnoib3oBaHKueM pecypcoB LlentpoB "Touka pocra.

PazpaboTtka paboumx mporpamm 1o mnpeameram "dmsuka", "Xumusa", "buomorus", ydeOHBIM
npeaMeTaM €CTeCTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HaNpaBICHHOCTEH M3 4YacTH y4eOHOTro
miaHa, (GopmMupyeMoil ydJacTHHKaMu oOpa30BaTEIbHBIX OTHOIICHH, MPOrpaMM BHEYPOUHOMN
JESTeNIbHOCTH ¥ JIONOJHUTEIBHOrO 00pa30BaHMs OCYIIECTBISETCS 0011€00pa30BaTeIbHBIMU
OpraHu3alusIMU, B KOTOPBIX co3/atoTcs UeHTphl "Touka pocra", camMoCTOATENbHO C YYETOM
METOJMYECKUX MaTepualioB U  pekoMmeHnauuid @PexepanpHoro omneparopa. Peanusanus
o0pa3oBaTelbHBIX  MPOTPaMM  JOMOJHHUTENFHOTO  00pa3oBaHMs B MaJOKOMIUICKTHBIX
0011e00pa3oBaTEeNIbHBIX ~ OpPraHU3alUsaX OCYILIECTBIAETCS IpPU HAJIWYMM Yy  OpraHu3aluu
COOTBETCTBYIOIIMX YCJIOBMHA. [l MaJOKOMIUIEKTHBIX 00IIe00pa30BaTeNbHbIX OpraHu3aIi
JIOMYCKaeTCsl OTCYTCTBUE JIMLEH3UHM Ha JONOJHUTEIbHOE 00pa30BaHHE M peau3yeMbIX MpOrpamMm
JIONIOJTHUTEJILHOTO 00pa30BaHMUS.

PekoMeHaniuu M0 MCHOJIB30BAaHUIO CTAaHAAPTHOTO KoMiuwiekTa obOopynoBanusi lLlentpa "Touka
pocta" mpu peanu3aly MNporpaMM €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOW HarpaBiIeHHOCTEH
omnpenenensl B [punmoxennu N 5 k HacTogammM PekoMeHanusm.

ConpoBoxJieHHE M METOAMYECKOE OOECIEUCHHE MCIIOIb30BAHUS MPO(QMIBHOIO KOMILJIEKTa
o0opynoBaHusi B 0Opa3oBaTeabHOM JeATeNbHOCTH LEeHTpoB '"Touka pocra" ocyliecTBiseT
®denepanbHbIi orepaTop.



Metonuueckue wmatepuaibl, pa3padOTKM W HHbIE MaTepualibl MO BOMPOCAM HCIOJIb30BaHUS
npoQHIHLHOTO KOMILJIEKTa  o0opyJaoBaHuUsi  pa3pabdaThIBaIOTCA, aKTyaIM3upyloTCsT U
pacnpoctpasstorcs PenepanbHbIM OEPaTOPOM, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX MEIHa
WHCTPYMEHTOB (BH/I€0, BEOMHAD, ITyOIHKAIIH).

denepanbHBIM ONEPATOPOM Ha PETYJISIPHON OCHOBE OOECIICUMBAETCS MPOBEICHHE METOUYECCKUX H
00ydarolx MEepoNpHUsATHHA MO BOIPOCaM OpraHM3alMU oOpa3zoBaTenpHOro mporecca B LleHTpax
"Touka pocra" ¢ MPUMEHEHUEM NPOPUIBHOTO KOMIUIEKTa 000PY/I0BaHHS, OKa3aHUE METOANYCCKON
MOMOIIIM TIPU Pa3paboTKe y4eOHBIX MaTepUaoB, 33JaHUN JJIsi COBEPIICHCTBOBAHUS MPAKTHUECKOM
MOJTOTOBKM OOydYalomuxcs MO Yy4eOHBIM MpeAMeTaM, KypcaM BHEYPOUYHOH JesTeIhbHOCTH,
JIOTIOJTHUTEIILHOTO 00pa30BaHUs JIETEH.

Ilenarornueckue pabOTHUKH, OCYLIECTBISIONINE JesATeIbHOCTh Ha 0a3e Llentpos "Touka pocra" ¢
NpUMEHEeHHEeM NpOo(UIBHOTO KOMIUIEKTa 00OpYyIOBaHUS, MPOXOIAT OOy4YeHHE IO TporpaMmam
JIOMIOJTHUTENBHOTO MPO(EeCCHOHAIBHOTO 00pa3oBaHUs (KypChl MOBBINICHUS KBaTU(pUKALUU) U3
@enepanpHoro peectpa mnporpamm  JII1O. IloBblmieHne KBadM(UKALMK — MEJAarorMuecKux
paOOTHUKOB OCYILECTBIISICTCS HE PEXe OJHOTO pas3a B TPH roja.

5. Opranu3anMoOHHO-METOIN4YEeCKOe CONPOBOKIEHHE U UCIIOJIb30BaAHNE
UHOW CO3JaHHOM B PAMKAX peaiu3alMi HAIIMOHAJILHOT0 MPOeKTAa
"OOpa3oBanue' HHPPACTPYKTYPbI

B nensx KOMIUIEKCHOTO conpoBoaeHUst gestenbHocTd LleHTpoB "Touka" @enepalibHbIM
orepaTtopoM O0OeCIeyMBaeTCsl OCYLIECTBICHHE MyONMKAaMi U OOHOBJIEHUS METOINYECKUX
MaTepHajoB, BKIIOYAIOIINX Y4eOHO-METOAMYECKHE MaTepHajbl (MHCTPYKLIHH, METOJHYECKHUe
nocoOusi, UHPOPMALIMOHHBIE MaTEpUalbl, NEPEYHN PEKOMEHYEMbIX JMTEPaTYypPHbIX HMCTOUYHUKOB,
BUIEOMATEpUAJIBl U JIp.), @ TAK)KE MaTepHaibl 10 UTOraM NpoBeieHHs MeponpusTuii denepanbHOro
omieparopa (BeOMHapbI, CEMUHAPHI, KOHPEPECHITNH, COBEIIAHMS H JIP. ).

Hns  memarormueckux pabotHukoB llentpoB "Touka pocra" @enepanbHBIM ONEPATOPOM
o0OecrieunBaeTCsl TPOBEACHHE TEMATUYECKHMX BEOMHAPOB M 0Opa30BaTENbHBIX MEPONPHUATHIA,
HANpPaBICHHBIX HA PAa3bSICHEHHE BOIPOCOB peanHu3aluu 00pa3oBaTEIbHBIX MpPOTrpaMM Ha 0Oase
[lentpos "Touka pocta" ¢ mpuMeHEeHHEM MPOPUIBHOTO KOMITJIEKTa 000PYI0BaHUS.

Jnis PernoHanbHBIX KOOPAMHATOPOB M pPyKOBOAAmMX paboTHUKoB llentpoB "Touka pocta"
denepanbHBIA orepaTop oOecredynBaeT NPOBEACHNE TEMATUYECKUX BEeOMHAPOB, HANIPABICHHBIX Ha
JIOTIOJTHUTENIBHOE  Pa3bsICHEHWE BOIPOCOB, OTHOCSIIUXCA K HCIIOJHEHUIO KOMILUIEKCOB Mep
(TOpOXHBIX KapT) Mo co3nanuto U (yHknuonuposanuto [lertpoB "Touka pocra", TOCTHKCHHIO
YCTaHOBJICHHBIX TOKa3aTeneil (pyHKIMOHHPOBAaHUS, MCIIOJIb30BAHUIO MHOM CO3JIaHHOW B paMKax
peanu3anuu HalroHaabHOTOo npoekTa "ObpazoBanue" MHGPACTPYKTYPHI.

B nensix  APGEeKTHBHOW  OpraHW3allMOHHO-METOJMYECKOW  TOJJICPKKH  CO3MaHHUS U
dbynkunonupoBanus LleaTpos "Touka pocra" Ha TeppuTopun cyobekToB Poccuiickoit deneparm
PernonanbHbBIM ~ KOOPAMHATOPOM  OOECTIEUMBACTCS  BOBJIICYCHHE  JIETCKUX  TEXHOIAPKOB
"KBanTopuym", mentpoB mmdpoBoro obOpazoBanus neredt "IT-ky0", KIIIOYEBBIX IIEHTPOB
JIOTIOTHUTENBHOTO 0Opa3oBanus "lom HayuHOU Koimabopanuu" B aestenbHOCTh LlenTpoB "Touka
pocrta" B cienyronux popmarax:

1. TlpoBeneHHEe COBMECTHBIX MEPONPHUSATHHA IS OOYYAIONIMXCS W TEIAaroru4ecKuX pPaOOTHHKOB
00meo0pazoBaTebHBIX OpraHu3anui, Ha 0a3e KoTopbix co3matorcs IlenTpsr "Touka pocta"



(oOyuaromue ceMHUHapbl U MacTep-KJIacChl IO BOMPOCAM MCIIOJIb30BaHUS 00OPYJOBaHUsS, CPE/ICTB
oOydeHusT W  BOCIHUTAHHs;, METOJUYECKHE MEpONPHUATHS 1O  BOMpocaM  pa3paboTKH,
COBEPILEHCTBOBAHUS u BHEJIPEHUS porpamMmm JOTIOJTHUTEIBHOTO oOpa3oBaHus
€CTECTBEHHO-HAy4YHOM U TEXHUYECKOW HAIpaBJIIEHHOCTH, OPraHU3allMd BHEYPOUHOU NESITEIbHOCTH
00y4aromuxcs; MHIWBUAYaTbHbIE KOHCYJIbTAIIMU JJIS IEJAarOTUYECKUX paOOTHUKOB, B TOM YHUCIIE B
peXKUME OHJIANH; 3aHATUS MPOEKTHOM JIE€ATEIbHOCTBbIO; KOHKYPCHBIE M COpPEBHOBATEIIbHBIC
MEPONPUATHUS IS IeTeH U Ap.).

2. OpraHuzanys U y4acTHe B PErMOHAJIBHBIX M MEXKPETHOHAIBHBIX KOH(pEpeHUUsIX, (pecTUBaiX,
dopymax 1mo oOMeHy OIBITOM PabOThl HAa BHICOKOOCHAIIEHHBIX YYEHHUKO-MECTaX, B TOM YHCIE IO
peanu3anuu npeaMeTHelx obnacteil "EctecTBeHHO-Hay4Hble npeamMeTsl”, "EcrecTBeHHbIe Hayku'",
"Marematuka u uHpOpMaTuka", "OOmecTBO3HaHNE W ecTecTBo3HaHue", "TexHomorus", a Takxke
OpOrpaMM  JIOTOJIHUTEIBHOTO  OOpa3oBaHMsA  €CTECTBEHHO-HAYyYHOM M TEXHUYECKOH
HaIpaBJICHHOCTEH.

3. Yyactue peruoHaibHBIX KOOPAMHATOPOB, npeactaButeneid LlenTtpoB "Touka pocta" M HHBIX
LEHTPOB, PYHKIMOHUPYIOIIUX HA TeppuToprn cyonsekta Poccuiickoit denepanuu, B MEPOIPUATHSIX
®denepanbHOro oneparopa.

rpa(l)I/IK MepOHpHHTHﬁ, KBOTBI YYaCTHU:A, COACPIKAHUC W TCXHOJIOTHU IMPOBCACHUS MepOHpI/IHTI/Iﬁ
JOBOIATCA qDeI[epaJ'IBHBIM OIICpaTopoM AOITOJIHUTECIIBHO.

4. OpraHuzanysi U ydacTHe B TNPOBEACHUH HHGPOPMALMOHHBIX KaMIaHUU IO MOIMYJSpU3aIliH
HalMoHanbHOro npoekrta "OOpa3oBanue" Ha Tepputopun cyOwbekToB Poccuiickoit denepanun, B
TOM 4YHCJE€ COOBITHUSAX, MPOBOJUMBIX MJIi KOHCYJIBTAIMOHHOTO COMPOBOXKACHUS pOIUTENEH
(3aKOHHBIX MpeAcTaBUTENEH) 00yyaromUXcs O BO3MOXKHOCTSAX MJISI Pa3sBUTUS CIIOCOOHOCTEH U
TQJIAHTOB X JeTed, Npo(ecCHOHAIbHON OpHUEHTALMM M YCIEIIHOTO OCBOEHHS OCHOBHBIX
00pa3oBaTeIbHBIX MPOrpaMM 00IIero 00pa3oBaHusl.

5. PazpaboTka, yTBepkIAeHHME | peaju3alys CETEeBbIX O00pa30BaTENbHBIX MpPOTpaMM C
HCIIOJIb30BaHMEM BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3/aHHbIX B cyObekTe Poccuiickoit
denepaniii B pamMKax HalMOHAIBHOTO mpoekTa "OOpazoBaHue", B TOM YHCIE COBMECTHO C
JnetckuMu TexHonapkamu "Ksantopuym".

6. BoBneuenne oOydaromuxcs 0011e00pa30BaTEbHBIX OpraHnU3alni, Ha 0a3e KOTOPHIX CO3AAI0TCA
u (ynaxkumonupyror Ilentpsr "Touka pocra", B pasnuyHble (HOPMBI COMPOBOXKACHUS H
HACTAaBHMYECTBA C  WCMOJB30BAHMEM  KaJpPOBBIX  PECYpPCOB, OOECIEUUBAIONIMX  padoTy
BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3/IaHHBIX B CcyOBekTe Poccuiickoit denepanum B pamkax
HaIMOHANBHOTO mpoekTta "OOpa3oBanue" ¢ ydeTOM METOAOJOTHH  (ILIEJeBOM  MOJEIN)
HACTABHUYECTBA OOYYArOIMUXCS JUIS  OpPTaHU3alMid, OCYIICCTBISIONNX 00pa3oBaTEILHYIO
NeATENbHOCTh 1O  001Ieo0pa3oBaTeIbHBIM,  JIOMOJHUTEIBHBIM  OOIIC0Opa3oBaTEIbHBIM U
nporpaMMaM CpeiHero npodeccHoHaIbHOro 00pa3oBaHMs, B TOM YHCIIE C MPUMEHEHUEM IyUIInX
MPAKTUK OOMEHA OTMBITOM MEXITY 00YyJaroIIMMHCS.

IenTps! "Touka pocTa" HCOIB3YIOT HHPPACTPYKTYPY U KAJIPOBBIC PECYPCHI AETCKUX TEXHOMAPKOB
"KBanTopuym", co3maBaeMbix Ha 0a3e o00IIe00pa30BaTENbHBIX OpPTraHU3AMA, JUISI Pa3BUTHSI
MPOCKTHON JeaTeNbHOCTH oOyuatontuxcs. Ilegarormueckue pabotHuku IlentpoB "Touka pocta"
00€ecTeunBalOT ydJacTHe OOYy4arolmuXcsi B MEPONPHUATHIX TETCKUX TexHomapkoB "KBanTtopuym" c
yAaJeHHBIM HCMOJb30BaHUEM O00OpYAOBaHUS, CpPEACTB OOY4YeHHMs M BOCIUTAHUSA, a TaKkKe
NPUHUMAIOT YYacTHE B OPraHM3yeMbIX MMM CEMHHApax 1O JEMOHCTpamuu 3PQPEKTUBHOTO OIbITA
peanu3zanuu o0pa3oBaTEIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTMUECKON U MHBIX HalpaBjIeHHOCTEN
Cpeou WHBIX O00IIe00pa30BaTENBHBIX OPraHU3aIlfii, PaclOOKEHHBIX HA TEPPUTOPHH CYOBEKTa



Poccuiickoit @enepanun.

PernonanbHBIM  KOOpIMHATOPOM Ha  TeppuUTOopuu  cyobekta Poccmiickoit ~ Denepanuu
obecrieunBaercs paboTa MO MOMJIEPKKE OOIIe00pa30BaTEIbHBIX OpraHU3aIMi, MOKa3bIBAIOIINX
HU3KHE 00pa3oBaTelibHbIe pe3yJbTaThl, C HCIOJIb30BAaHUEM HH(QPACTPYKTYpPbl U KaJpOBOTO
obecnieuenusi llentpoB "Touka pocta" B pa3nuyHbIX QopmaTax (COBMECTHas peaau3alius
00pa30BaTeIbHBIX MPOTPAMM, MPOBEACHUE OOYYAIOIINX MEPONPHUITHIA, CEMUHAPOB, KOHCYJIbTAIH

uIp.).

[Ipu npoBeneHNUN pa3IMYHBIX MEPONPUATUH, CBA3AHHBIX C pealu3alleldl HallMOHAJIBLHOTO MPOEKTa
"OGpa3oBanue", UCIOJIL30BAaHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaJIPOBBIX U (PUHAHCOBBIX
pecypcoB, JOJDKHO OBbITH OOecredeHO MX HH(POPMALMOHHOE CONPOBOXKICHHWE, B TOM YHCIE B
CpeACTBaX MaccoBOil MH(OPMAIMK, COLMAIBHBIX CETAX, Ha caliTax 00pa3oBaTeIbHBIX OpraHU3aAIMHA
C MCIOJIb30BaHUEM (PUPMEHHOH CHMBOJIHMKH HAIIMOHAJILHOTO MpoekTa "ObpazoBanue'.

Nudopmanus 06 yuactuu LentpoB "Touka pocra" B MeponpusaTHsax Hamnpasiserca OenepanbHOMY
ONepaTopy B paMKax €KEeKBapTaJbHOTO MOHUTOPHHTA.

6. TpedooBanus k punancosomy odecnevyennio LlenTpos "Touka
pocra"

dunancoBoe obecnieuenue ¢yHkuonupoBanus LlenTpoB "Touka pocra" BKIIOYAaeT 3aTpaThl B
cooTBeTcTBHH ¢ OOmUMH TpeOOBaHUAMHU K ONpEACIICHHI0 HOPMATHBHBIX 3aTpaT HAa OKa3aHHE
TOCYJAapCTBEHHBIX (MYHHUIIMIAIBHBIX) YyCIyr B cdepe TOMKOILHOTO, Ha4YaJabHOTO OOIIero,
OCHOBHOTO  o0miero, cpemHero oOmero, cpeaHero mnpodeccruoHaapbHOrO  00pa3oBaHUsA,
JIOTIOJTHUTENIBHOTO  00pa3oBaHMs JETe W B3POCHBIX, JOMOJHHUTEIHHOTO MPOECCHOHAIBHOTO
00pa3zoBaHus I JIMIl, UMEIOIIMX WM TOMy4Yalollux cpeaHee mpodeccroHalibHOE 00pa3oBaHHE,
podecCHoHaIbLHOT0 00y4YeHUs, PUMEHSIEMBIMU TIPU pacueTe o0bema cyOocuauy Ha (pruHAHCOBOE
oOecrieyeHue BBIMIOJHEHHUS] TOCYJapCTBEHHOTO (MYHMIMIAIBHOTO) 3aJaHUsl Ha OKa3aHHe
rOCYJIapCTBEHHBIX  (MYHUIMIAIBHBIX)  yCAOyr  (BBIIOJIHEHWE  Pa0bOT)  TOCYNapCTBEHHBIM
(MyHUIMITATBHBIM) YUPEXKICHUEM, YTBEPKICHHBIMU TpukazoM MunnpocsemeHus Poccun ot 20
HOs10ps 2018 1. N 235 1 BKITIOYAIOMIMMU B TOM YHCIIE:

- ommaty TpyJAa TeNarorndeckux  pabOTHUKOB  001meoOpa3oBaTelbHOM  OpraHHU3aluw,
obecneunBaromux GpyHkimonrupoBanue [{entpos "Touka pocra';

- IPUOOPETEeHUE JOCTATOYHOTO 00hEMa OCHOBHBIX CPEJICTB M MaTePHAIBHBIX 3allaCOB, B TOM YHCIIC
PACXOJHBIX MaTepHANIOB, JUIsl 00eCIeYeHUs peain3aiui 00pa3oBaTeIbHBIX MPOTrpaMM B 0OBEMeE,
HEOOXOMMOM [T HETIPEPBIBHOW peann3alui 00pa3oBaTeIbHOTO Mporecca;

- obecreueHre TEKYIIeH AEATEIbHOCTH 00I11e00pa3oBaTeIbHON OpraHU3alMi 10 00ECIEeYCHUIO
00pa3oBaTenbHOTO IpoIiecca.

[Ipu dopmupoBanun Ormrera cyOwbekta Poccuiickoit ®enepanmu (MecTHOro OroKeTa) Ha
OUYepeTHON TOJ U TUTAHOBBIA MEPUOJT HEOOXOANMO MPEAyCMATPUBATh OIOJKETHBIE aCCUTHOBAHUS B
o0beme, HeoOxoauMoMm uis ¢uHaHCOBOro obecnedenus: GyHkuuonupoBanus lLlentpoB "Touka
pocta", B TOM YHCIIE€ C YIETOM COOTBETCTBYIOIIEH WH/EKCAIUH.

7. 3aKJII0UYUTEJIbHbIC MOJIOKCHUS

[Tpu peanuzanuu MEpONpHUATAN B HEsAX co3aanus U pynkuumonuposanus Llentpos "Touka pocra"



cyowekt Poccuiickoit ®enepannu oOecriedyuBaeT coOM0eHHEe TpPeOOBaHUN AHTHUMOHOMOJIBLHOTO
3aKOHOJATENILCTBA M 3aKOHOAATENILCTBA O KOHTPAKTHOW CHCTEME B cdepe 3aKyloK TOBapoB, paboT,
yCIIyr ansi o0ecreyeHusi TOCyNapCTBEHHBIX M MYHHIMIMAIBHBIX HYXJ, B TOM YHUCIIE B YacCTH
obOecniedyeHusi MOBBIMIEHUS 3()()EKTUBHOCTH, WCKIIOYEHUS OTPAHWYCHHUS Kpyra IOCTABIIUKOB H
MOCTaBISIEMOTO  OOOPY/IOBaHMS, TIOBBIIICHUSI PE3YyJIbTAaTUBHOCTU OCYIIECTBICHUS 3aKYIIOK,
o0ecrieYeHus PO3PavYHOCTH, IPEAOTBPAIICHHS KOPPYIIHH U JPYTUX 3J0yIOTPEOICHUI.

[Ipn ocymectBienun cyOwbekramu Poccuiickoit denepanuu 3aKymnok TOBapoB, padoOT, yCIyr ¢
HENBI0 IPUOOpETeHUsT 000PYAOBaHUS, PACXOJHBIX MAaTEPHAIIOB, CPEJCTB O0yUEHUS U BOCIIUTAHUS B
nensx co3nanus Llentpos "Touka pocra" 3a cyer cyocunuu u3 heaepaibHOro OromKeTa OrKeTaM
cyowsexToB Poccuiickoit Denepanun Ha cOGUHAHCHUPOBAHUE PACXOAHBIX 0053aTENbCTB CyOBEKTOB
Poccuiickoi @enepanuu:

- obecrieunBaeTcs LEHTpaJM3alusl 3aKylNoOK B IOpPsJAKE, ONpPEIeJIeHHOM HIOYHKTOM 7 cratbu 26
denepanpHoro 3akoHa "O KOHTPakTHOH cucteMe B cdepe 3aKyloK, TOBapoB, padoT, yciyr s
o0ecredyeHus rocy1apCTBEHHBIX M MyHUIUIAIbHBIX HYX'";

- IPUMEHSETCS] HAIIMOHAIBHBIA PeXXUM B COOTBETCTBHHU C TpeboBaHMsAMU cTaTtbu 14 denepanbHOrO
3akoHa oT 5 ampens 2013 r. N 44-®3 "O koHTpakTHOI cucteMe B cepe 3aKylnoK TOBapoB, padoT,
YCIIyT JUIs 00€eCTIeYeHus TOCyTapCTBEHHBIX U MYHHUIIMIIANBHBIX HYXA'".

Kpome Toro, mpu ocyImiecTBiieHUH 3aKymnok cyObektamu Poccuiickoit deneparuu 10DKHBI OBITh
YUTEHBI:

- nonoxxeHus nocrasoninenus [IpasurtenscrBa Poccuiickoit @enepanuum ot 03.12.2020 N 2013 "O
MHUHUMAaIbHOM J0JI€ 3aKyIOK TOBAPOB POCCUNCKOTO MPOUCXOXKIACHUS";

- nmonoxkeHus nocranonienus [IpasutenbcrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHHUMAJIBHOW 00s3aTEIIbHON 10JIe 3aKYIOK POCCHMCKUX TOBApOB M €€ JOCTIKEHUH 3aKa3uuKoM"
(Bmecte ¢ "llomoxkeHnemM o TpeOOBaHUAX K coaepkaHHIO W GopMe oTdeTa 00 O0OBEME 3aKyIOK
POCCHICKHX TOBapOB, B TOM YHCJIE€ TOBAPOB, MOCTABJISIEMBIX NIPU BBIMIOJHEHUH 3aKyMaeMbIX padoT,
OKa3aHUM 3aKyNaeMbIX YCIIYT, OCYLIECTBICHHBIX B IIEJIAX JOCTHXKEHUS 3aKa34MKOM MUHUMAaJIbHOU
00s13aTeNTbHOM JONM 3aKyNOK, O TpeOOBaHUAX K COJCpP)KaHHUIO OOOCHOBAaHUS HEBO3MOXHOCTH
JIOCTIKEHUS 3aKa3YMKOM MUHUMAIbHOU 00s3aTENbHON J0IM 3aKyNOK POCCHUICKUX TOBAapoOB (B TOM
YHCIIe TOBApOB, MOCTABJISIEMBIX NPU BBIMOJHEHUH 3aKyMaeMbIX padOT, OKa3aHUU 3aKyNaeMbIX
YCIIyT) OTHENBbHBIX BHUJOB, NMPH OCYIIECTBICHUU 3aKYMOK KOTOPBIX YCTAHOBJICHBI OTPAHHUYCHHS
JIOMyCKa TOBapOB, MPOMCXOASIIUX M3 HHOCTPAHHBIX TOCYAAapCTB, O TMOPSAKE MOJATOTOBKH H
pa3MmemieHuss B enuHOW WHGOPMAIMOHHOW CcHUCTeMe B cdepe 3aKylmoK TaKuxX OT4eTra |
obocHoBanus", "llonmokeHHWEM O TOPSAKE, KPUTEPHSIX M TOCICJACTBUU IPOBEACHUS OICHKH
BBITIOJTHEHUST 3aKa3YMKOM OO0S3aHHOCTH JIOCTIKEHHS] MHUHHUMAIBHON 00S3aTENbHON JOJH 3aKyTOK
POCCUICKHX TOBApOB (B TOM YHCII€ TOBAPOB, MOCTABIISIEMBIX NP BHIMOJIHEHUN 3aKyMaeMbIX pador,
OKa3aHUM 3aKyMaeMbIX YCIYr) OTHAEIbHBIX BHJOB, IPHU OCYIIECTBICHHM 3aKYNOK KOTOPBIX
YCTaHOBJIEHbI OIPaHUYEHUS JIOIyCKa TOBAPOB, MPOUCXOISIINX U3 HHOCTPAHHBIX TOCY1apcTB").

Ipunooicenue N 1

K Memoouueckum pekomenoayusm

KOMIIJVIEKC MEP ("IOPOKHAS KAPTA") 110
CO3JAHUIO U PYHKIHUOHUPOBAHUIO B



OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIUAX,
PACHOJIOKEHHBIX B CEJJbCKOHU MECTHOCTH
MAJIBIX TOPOJIAX, IEHTPOB OBPA3BOBAHUSA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOTHTYECKOM

HATNIPABJIEHHOCTEH "TOYKA POCTA"

HaumenoBanue OTBeTCTBEHHBIN PesynbTar Cpox
MEPOTPUSITUS
'Y TBEpKIEHBI: PervonanbHbII PacniopsiautenbsHblil [He mo3aHee 31
- JIOJBKHOCTHOE JIUIO B [KOOPJAUHATOP QKT PErMOHAIBHOIO [AHBapsa X <2> roja
COoCTaBe oprasa
[PETMOHAIBHOTO MCIIOJIHUTENbHOMN
BETOMCTBEHHOTO BIIACTH,
MPOEKTHOTO Oduca, OCYLIECTBIISIOLIETO
OTBETCTBEHHOE 3a roCyJapCTBEHHOE
CO3JaHUE U yIpaBieHue B chepe
(byHKIIMOHMUpPOBAHNE oOpazoBaHus (nanee
iienTpoB "Touka -
pocra'; [pacriopsIINTENIbHBIN
- IOKa3aTenn axT POVIB)
esTeIbHOCTH LIEHTPOB
"Touka pocta";
- TunoBoe Ilonoxenne
0 JIeATEIbHOCTH
[TenTtpos "Touka
[pocTa" Ha TEPPUTOPUU
cyonekTa Poccuiickoi
Denepanuu
- IIepeYeHb
00111€00pa3oBaTEIbHBIX
OpraHu3aluii,
[PACIIOJIOKEHHBIX B
CEIIbCKON MECTHOCTH U
MaJsbIX TOpOJax, Ha
0a3e KOTOPBIX
[UIAHUPYETCS CO3/1aHHE
[TenTtpoB "Touka
ocTa'.
Cdopmuposan u PernonanbHblil [lncemo CoryacHO
COTJIaCOBaH KOOpPJIMHATOP, (benepanbHOTO OTIEIBLHOMY
MHOPACTPYKTYpHBIA  |heaepanbHbIii oriepaTopa u rpaduxy
ITUCT orepaTop [pactopsINTENbHBIN
axT POVIB
OO0BsIBIICHBI 3aKYNIKK  |PernoHanbHBIN M3Benienus o He no3aHee 1 anpens




TOBapOB, paboT, YCIYT [KOOPAUHATOP [IpOBEICHUU X rona
1t co3nanus Llentpos 3aKyTOK
"Touka pocTa"

4. CdopmupoBaHbl PernonanbHblil PacniopsiautenpHelil [He no3nHee 1 anpens
[IPOEKTHI 30HUPOBAHHUS [KOOPIUHATOP axT POVIB X roga
[lenTtpos "Touka

ocTa"

S. [TpoBenen MOHUTOPUHT|[PernOHATLHBIN [To dpopme, 25 aBrycra X roja,
paloT 10 MPUBEACHUIO [KOOPAUHATOP ONpeaEIsIEMON najee eKeroHo
romianok Llentpos MuHIpOCBEICHUS
"Touka pocTa" B Poccun v
COOTBETCTBHE C DenepanbHbIM
METOIMYECKUMHU OIIEPaTOPOM
[pPEKOMEHAAIMSIMHI
MUHIIpOCBEILEHUS
IPoccun

6. Havano paboTsl PernonanpHbIN Nupopmarmonnoe |1 centsiOps X roga
[{entpos "Touka KOOPAUHATOP ocsemenne B CMU

ocTa"

7. E>xeKkBapTalIbHBIN PernonanbHbIi OTtuer 1 okxTs16ps X rona,
MOHUTOPUHT KOOPJIMHATOP DenepaibHOMY nanee -
BBIIIOJIHEHUS oreparTopy 1o €KEKBAapPTaJIbHO B
[OKa3aTese CO31aHus UTOraM TeyeHue 2-X JIeT
1 QYHKIIMOHUPOBAHUS MOHUTOpPUHIA
eHTpoB "Touka

ocra"

<2> X - roj Nojy4eHus cyocuauu.

Ipunooswcenue N 2

K Memoouueckum pekomenoayusm

MHUHUMAJIBHBIE HHANKATOPBI U IIOKA3ATEJIN
PEAJIM3AIIMU MEPOIIPUATHUH IO CO3JIAHUIO U
OYHKIIMOHUPOBAHMUIO B
OBIHIEOBPA3OBATEJIBHBIX OPI'TAHU3ALIUAX,
PACHOJIOKEHHBIX B CEJIbCKOH MECTHOCTHU U
MAJIBIX 'OPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOHN U TEXHOJIOT'MYECKOH
HANIPABJIJEHHOCTEH "TOYKA POCTA"



HaumenoBanue MuHumMaIbrHOE MuHumansHOE Meroauka pacuera
UHINKATOpa 3HAYEHUE B TOJ AJI1 | 3HAYEHUE B TOJ IJs MHUHUMAJIBHOTO
(mokazarensi) 0011e00pa30BaTENIbHBIX| MAJTOKOMIUICKTHBIX |[TOKA3aTelIs B IIEJIOM 10

opraHuszaluii, He  |oO1eoOpa3oBaTenbHbIX| CyObekTy Poccuiickoit
SIBIISTFOIIIAXCS OpraHu3aIuif ®denepaiuu, B 1o
MaJIOKOMILIEKTHBIMU
UnciieHHOCTh 300 100 CyMmMa 3Ha4eHUN
00 yJaroImxcs (B Tox oTkpeiTHs - 150)|(B rox oTKpeITHS - 50) [[TOKa3aTess Mo BceM
001eoOpa3zoBaTeIbHON 0011e00pazoBaTeILHBIM|
OpraHu3aluu, OpraHu3anusM, Ha 0aze

OCBAaMBAIOIIUX JBA U
Oomee yueOHBIX
peaMeTa U3 4ucia
[peIMETHBIX 00sacTel
"EcTecTBeHHO-HayuHbIE
[peaMeTsl'”,
"EcTecTBeHHBIE HAyKH'",
"MareMaTtuka u
nHpopMaTHKa',
"O01ecTBO3HAHNE U
ecTecTBO3HaHUE",
"TexHomorus" u (Un)
KypCbl BHEYPOUHOU
NesITeTbHOCTH
OOIIEUHTEIIEKTY aJIbHON|
HaIpaBJIEHHOCTH C
VICTI0JIB30BaHUEM
CpeAcTB 00y4eHus U
BocniuTanus LlenTpa
"Touka pocra" <3>

KOTOPBIX CO3AI0TCS
ientpsl "Touka pocra

(denoBex)

UnciieHHOCTh 60 30 CyMmMa 3Ha4eHUN

00 yJaromxcs (B rox oTkpeiThs - 30) |(B TOX OTKPHITHSA - 15) [[MOKa3atess mo BcemMm
0011e00pa3zoBaTeIbHON 00111600pa30BaTEILHBIM|
OpraHu3aluy, OopraHu3anusM, Ha 0aze
0CBAMBAIOILIUX KOTOPBIX CO3JAI0TCS
ITOIIOJTHUTEIILHBIE entpsl "Touka pocra"
o011eo0pa3zoBaTeIbHbIC

[porpamMmbI

TEXHUYECKON U
€CTECTBEHHO-HAy4YHOU
HaIIPaBJIEHHOCTHU C
MCIT0JIb30BAaHUEM
CpencTB 0OydeHUsS U
BocrinTaHus l{entpa
"Touka pocra" <4>
(denoBek)

J{oJ1s1 merarorn4ecKux

100

100

100




[paOOTHHUKOB LIEHTPA
"Touka pocta",
[IpOILeAIINX 00yUYeHue
[0 IMporpaMmmam u3
[peecTpa nmporpaMm
MTOBBIIIICHUS
KBaTH(PUKAITAN
(benepanbHOTO
orneparopa <5> (%)

<3> Hcnoab30BaHue CpeACTB 000PYJ0BaHUs, 00yUeHHUsI U BOCIIMTAHUS BO3MOXKHO Ha BCEX YPOBHSIX
o01ero o0pa3oBaHus U 11€eCO00Pa3HO I peaau3alid YPOUHOH U BHEYPOUHOU JESATEIBHOCTH 10
nporpaMMaM €CTeCTBEHHO-HAayYHOW M TEXHOJIOTMUECKOW HampaBiieHHOCTeH. Pacyer mokasarens
npeaycMaTpUBaeT  CyMMHpPOBAHME  YMCIEHHOCTH  OOydamommxcs  o0mieo0pa3oBaTesibHON
OpraHM3aIMy, KK/l U3 KOTOPHIX 33/ICHCTBOBAH B OCBOCHHH HE MEHEE JBYX IPEIMETOB, KypCOB,
JUCIHIUTNH (MOJYyJIel) €CTeCTBEHHO-HAYyYHOW W TEXHOJIOTMYECKOW HANpaBICHHOCTEH B paMKax
peanu3aly OCHOBHBIX 00I11e00pa3oBaTeIbHBIX MPOTpaMM. YUUTHIBAIOTCS YUEOHBIE TPEIMETHI U3
yrcia TpeAMEeTHhIX oOnacteld  "Marematnka U uHpopmaruka', "OOmiecTBO3HAHHE W
ecrectBo3Hanue", "Texnonorus", "EcTtecTBeHHO-HayuHble nipeaMeTsl”, "EcTecTBeHHBIE Hayku'"'
(unu) Kypchl BHEYPOUHOW AEATEIBHOCTH, PEATU3yeMble C HMCHOJIb30BAaHHEM CPEJICTB OOYUYCHHS W
Bocriutanusi LlenTtpoB "Touka pocta". B cimydae, ecnm B oOmieoOpa3oBaTeIbHONW OpraHU3aINH,
o011ast YMCIEHHOCTh 00YYarOIKXCsl MEHbIIIE YKa3aHHOIO 3HAUYEHHUsI, 3HAUEHUE [T0KA3aTels JOJKHO
cocTaByATh He MeHee 80% OT 00111eil YUCIIEHHOCTH 00yYaroIuXCsl.

<4> B ciy4ae, ecinu B 001eoOpa3oBaTeIbHOM OpraHU3aliy, OOIIasi YUCICHHOCTh O0YyYaroInuXcs
MEHbIIIe 3HAYEHHs, YKa3aHHOTO B IOKa3arene 1, 3HayeHHe IoKas3aTelsl JOJDKHO COCTaBIATh HE
menee 20% ot  oOmeil  uyucieHHOCTH — oOywarommxcs.  Jasg  MaJOKOMIUIEKTHBIX
0011e00pa30BaTENIbHBIX OPTaHU3alUN JIOMYCKAeTCs OTCYTCTBHE JIMIIEH3UM HA JOTOJHUTEIBHOE
o0pa3oBaHKE U pean3yeMBbIX MPOTPAMM JOMOTHUTEILHOTO 00pa30BaHUS.

<5> B cootBeTcTBUM ¢ OYHKTOM 2 yactu 5 crateu 47 denepanbHoro 3akoHa ot 29.12.2012 N
273-®3 "OO6 oOpazoBanuu B Poccuiickoit ®enepanuu"  MOBBINICHHE  KBaTH(PHUKAIIH
[eIarOTNYeCKUX PaOOTHUKOB OCYIIECTBIIETCS HE peXe OJHOro pasa B Tpu roza. IlosblmeHue
KBaTM(UKAK MeAarornyeckoro paboTHuka neHrpa "Todka pocTa" 3acUUTHIBAeTCS NMPU HATUUUU
JecTByOmero (C IaThl MPOXOXKICHHS MPOIDIO He Oojee 3 JeT) YAOCTOBEPEHHS O IMOBBIIICHUH
KBATM(PHUKAIIMK TI0 TIPOrpaMMaM, COOTBETCTBYIOIIMM HampaBiieHHOCTsSM Ilentpa "Touka pocra",
WIN TIPOXOXJIEHHH OOydYeHHs TO mporpammam (eaepanpHOro omepatopa. Takke y4YHThIBaeTCS
HAlM4MEe Y TMeJaroruueckKux paOOTHUKOB YIOCTOBEPEHHI O TMOBBINICHAN KBaTH(DUKAIMH 10
nporpaMmmam  u3 DexepanmpbHOro peecrpa 00pa3oBaTENbHBIX IMPOTPAMM  JOMOJHHUTEIHHOTO
npodeccruoHaabHOr0 00pa3oBaHUs.

Ipunooswcenue N 3

K Memoouueckum pekomenoayusm

IHEPEYEHDb OBIIIEOBPA3ZOBATEJIbHBIX
OPI'AHU3AIINU, HA BA3E KOTOPBIX IIVTAHUPYETCA
CO3JAHUE U PYHKIITMOHUPOBAHUE IEHTPOB



OBPA3OBAHUS ECTECTBEHHO-HAYYHOHW N
TEXHOJOTINMYECKON HAITPABJIEHHOCTEM "TOYKA
POCTA"B _ T'OJAY B PAMKAX ®EJIEPAJIBHOTI'O
IMPOEKTA "COBPEMEHHAS IIIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3SOBAHHUE" B
(HAUMEHOBAHUWE CYBBEKTA

POCCHUHUCKOH ®EJEPAIINN)

N | HanmeHoBaHue HaunmenoBanne IOpuanueckuii anpec |Ynucnennocts | MamokoMIieKTHAS
I1/TIMY HUITUTTAJTbHOT 00 O111e00pa3oBaTenbHOH0Oeo0pazoBaTe IbHOMOO ydaronuxcs| (J1a/HeT, KOJTHIeCTBO
oOpa3zoBaHUs |OpraHM3aIyy, Ha Oa3ze| opraHu3anu# (1o KJIACCOB-KOMILICKTOB)
KOTOPOH TUIAHUPYETCS yCTaBy)
coznanue LlenTpa
"Touka pocra"

Tlpunoscenue N 4

K Memoouueckum pekomenoayusm

TUMOBOE MOJIOKEHUE O IIEHTPE OBPA3OBAHUS
ECTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOI
HATNIPABJEHHOCTEM "TOUKA POCTA" HA BA3E
<HAUMEHOBAHME OBLIEOBPA3OBATEJIBLHOM
OPTAHM3ALIUU>

1. O01mue moJ10KeHus

1.1. Hentp oOpa3oBaHusi €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBieHHocTe "Touka
pocta" Ha 6aze <HamMeHOBaHHE 0OIIe00pa3zoBaTeIbHON opranu3zanun> (aanee - LlenTp) coznman ¢
LENBI0 Pa3BUTHS Yy OOYYAIOIIUXCSl €CTECTBEHHO-HAYYHOW, MaTeMaTH4eCKOH, HWH(OPMAIMOHHOM
rpaMOTHOCTH, (OPMHUPOBAHUS KPUTUUYECKOTO M KPEATUBHOTO MBIIIJICHHUS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKON HAIPABICHHOCTEH.

1.2. eHtp He SIBIACTCS FOPUANYCCKUM JIMIIOM M JICHCTBYET I JOCTHIXKCHHsS YCTAaBHBIX IIEJICH
<HaMMEHOBaHHUE 00Ie00pa30BaTEIbHON OpraHu3anuu> (fanee - YupexaeHue), a TaKKe B HeIX
BBIMIOJTHCHUST 337ad W JIOCTHIKCHHUS TIOKaszareliell ¥ pe3ylbTaTOB HAIMOHAIBLHOTO MPOEKTa
"OG6pa3oBanue".

1.3. B cBoeit pnestenpHoctu llentp pykoBoactByercs DenepanbHbiM 3akoHOM Poccuiickoit



®enepanuu ot 29.12.2012 N 273-®3 "O6 obpasoBanuu B Poccuiickoit @eneparyn, ,
JIPYyTUMH HOPMaTHBHBIMH JIOKYMEHTaMH MMHHUCTepCcTBa npocBenieHus Poccuiickoit dexepanumy,
MHBIMH HOPMAaTHUBHBIMH IIPaBOBBIMU akTaMu Poccuiickoit ®Penepaiyu, mporpamMMmoil pa3BUTHA
<HalMEHOBaHHE o00I1e00pa30BaTeIbHON OpraHu3aluu>, IUIAaHAMHU palOoThbl, YTBEPXKICHHBIMU
yupenuresneM 1 HactosiuM [lonoxeHuem.

1.4. Llentp B cBOEH ACATEIBHOCTU MOTUMHIETCS PYKOBOAUTEINIO Y UPEKICHUS (IIUPEKTOPY).

2. Hean, 3anaun, pynkuun aesarejbHoctu llenTpa

2.1. OcHoBHOM 1eNbIO JAesiTedbHOCTH lleHTpa sBISIETCS COBEPIIEHCTBOBAHHWE YCIOBUW JUIst
MOBBIIICHUS KA4yecTBa OO0pa30BaHUs, PACHIMPEHHsI BO3MOXKHOCTEH OOydYaromuxcs B OCBOCHHUH
y4eOHBIX IPEIMETOB €CTECTBEHHO-HAYYHOH M TEXHOJIOTUYECKOW HANpaBJICHHOCTEH, MpOrpamMm
JIOTIOJTHUTENILHOTO 00pa30BaHMsI €CTECTBEHHO-HAYUYHOW U TEXHHUYECKOW HAIPaBICHHOCTEH, a TaKkkKe
JUTSE IPAKTHYECKOW 0TpabOTKHM yd4eOHOro Marepuaia mo yueOHsM npeameram "dusuka", "Xumus",
"Buonorusa".

2.2. 3apayamu LlenTpa sBnstoTCS:

2.2.1. peamuzamysi OCHOBHBIX 00Ie00pa3oBaTeNbHBIX MPOTPAaMM IO YYEeOHBIM MpeaMeTam
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HAIPaBIEHHOCTEW, B TOM YHUCJIE B pPaMKaX BHEYPOUYHOU
JeSTeIbHOCTU 00yUaroIIMuXCs;

2.2.2. pa3paboTka M peanu3anus pPa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 0011e00pa30BaTEIbHBIX
MpOTpaMM €CTECTBEHHO-HAYYHOM M TEXHUYECKOW HAIPaBICHHOCTEW, a TaK)Ke HMHBIX MPOrpamm, B
TOM YHCJI€ B KAHUKYJISIPHBIN MEPUO/;

2.2.3. BoBNeUeHHE O0YYAIOMIMXCS U NMEAarorn4ecKiX paOOTHUKOB B MPOEKTHYIO AESITEIHHOCTH;

2.2.4. opraHuzanys BHEY4YeOHOW JEATEIHHOCTH B KAHUKYJSIPHBIA TIepuoJ, pa3paboTka u
peanu3anusi COOTBETCTBYIOIIMX OOpPa30BaTENbHBIX MPOTpaMM, B TOM 4YHCIE JUIsl JIarepe,
OpPraHM30BaHHBIX 00Pa30BaATEIBHBIMHA OPTaHU3AIMUAMU B KAHUKYJISIPHBINA TIEPUOI;

2.2.5. moBsbllieHWE TNPOo(ecCHOHAIBHOIO MacTepcTBa Mejarorudyeckux padoTHukoB lLlentpa,
peanu3yIoUX OCHOBHBIE U JIOTIOJIHUTENbHBIE 00111e00pa30BaTebHbIE IPOIPAMMBI.

2.3. HeHnTtp 15t AOCTHKEHUS 1IETU U BBITIOJIHEHUS 3a/1a4d BIIPaBEe B3aUMOJICICTBOBATH C:
- pa3sTUIHBIMHA 00pa30BaTEILHBIMHI OPTAHU3AIUSIMHI B (DOPME CETEBOTO B3aMMOICHCTBHS,
- C UHBIMHU 00pa30BaTCIIBHBIMU OpraHU3alUsAMHM, Ha 0a3e KOTOPBIX co3aaHbl IeHTpHI "Touka pocra';

- ¢ (eaepanpHBIM  OINEPATOPOM, OCYIICCTBISIONIMM (YHKIMH 1O HHGPOPMALUOHHOMY,
METOJUYECKOMY U OPraHU3allMOHHO-TEXHUYECKOMY CONPOBOKACHUIO MEPOIIPUATHI IO CO3JaHUIO U
¢yHkumonupoBanuio 1eHTpoB "Touka pocra", B TOM 4HCIE€ IO BOIPOCAM TOBBIIICHUS
KBaJTH(UKALUK [Te1arorn4eckux pabOTHUKOB;

- 00yYaroNMMHUCS ¥ POIUTEISIMU (3aKOHHBIMU TIPEJICTABUTEIISIMU) OOYUaIOIIUXCsl, B TOM YHCJIE C
NPUMEHEHUEM TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

3. llopsinok ynpasjenusi Llenrpom "Touka pocra"

3.1. PykoBonurtenb VYupexieHUss H3Aa€T JIOKAJIbHBII HOPMATUBHBIA aKT O Ha3HAYCHUH



PYKOBOJAUTCJIA I_[eHTpa (KypaTopa, OTBCTCTBCHHOI'O 34 (i)yHKIII/IOHI/IpOBaHI/IC )51 paSBI/ITI/Ie), a TakKxKeE O
CO31aHHUH I_[eHTpa 1 YTBCPIKIACHUU ITonmoxxenue o ACATCIBbHOCTHU I_[eHTpa.

3.2. PykoBoautenem lleHTpa MoxeT OBITh Ha3HA4Y€H COTPYIAHUK YUPEKICHUS W3 YHUCIA
PYKOBOJSIIUX U Me1arOrHuecKux pabOTHUKOB.

3.3. PykoBomutens [lenrpa ob6s3an:
3.3.1. ocymiecTBISTh ONEpaTUBHOE PYKOBOJCTBO LleHTpoM;

3.3.2. MMPEACTABJISIT MHTCPCChL LIeHTpa o0 AOBEPCHHOCTU B MYHHUIHUIIAIBHBIX, T'OCYAAaPCTBECHHBIX
OopraHax pe€ruoHa, OpraHru3aluvigXxX U peain3aliuu Lenei u 3agau LIeHTpa;

3.3.3. otunThIBaThCH Niepen PykoBoaurenem YupexaeHus o pesyibraTax padbotsl Llentpa;

3.3.4. BbIIONHATH WHBIE OOS3aHHOCTH, NPEIYCMOTPEHHBIE 3aKOHOAATEIbCTBOM, YCTaBOM
VYupexaeHus, 10JKHOCTHOW HHCTPYKIMEN 1 HacTossuM [lonoxxeHneM.

3.4. PykoBoautens Llentpa Brpase:

3.4.1. ocymiecTBIsATh pacCTaHOBKY KanpoB LleHTpa, mpuem Ha paboTy KOTOPBIX OCYIIECTBIISETCS
MIPUKA30M PYKOBOJUTENS YUpEKICHNUS,

3.4.2. 10 COTJIACOBAHHUIO C PyKOBOJMUTEIEM Y UPEKIACHHSI OPTaHU30BBIBATh Y4EOHO-BOCTIMTATEILHBII
nporecc B LleHTpe B COOTBETCTBUU C LIETIAMH U 3a1a4amu LleHTpa 1 ocyIiecTBIsATh KOHTPOJIb 32 €ro
peanuzaiuen;

3.4.3. oCymecCTBIATh MOJATOTOBKY OOYYaIONIMXCS K YYacTHIO B KOHKypCax, OJUMIIMAJaX,
KOH(pEPEHIUAX U UHBIX MEPOIPHUATHAX 110 MPOQHITI0 HANIpaBIeHUI AesTeabHocTH LlenTpa;

3.4.4. 1o COrjnacoBaHHI0 C PYKOBOJUTEIEM YUPEXKIEHUS OCYLIECTBISATh OPTraHU3alUil0 |
MPOBEACHUE MEPOTIPUSATHI 10 MPOQIITIO HANIPpaBICHHIA AesiTenbHOCTH LleHTpa;

3.4.5. ocyliecTBIATh MHBIE TpaBa, OTHOCAIIMECS K AedaTenbHOCTH LleHTpa u He mpoTHUBOpedalue
HedssM W BUJAM JIeATENIbHOCTH 00Opa30BaTEIbHOM OpraHu3allid, a TakKe 3aKOHOJATEIbCTBY
Poccuiickoit @enepanun.

Ilpunoorcenue N 5

K Memoouueckum pekomenoayusm

PEKOMEHJIALIMHU ITO UCITOJIb3OBAHHIO
CTAHJAPTHOI'O KOMIIJIEKTA OBOPYJIOBAHUSI
IIEHTPA "TOUKA POCTA" IIPU PEAJIU3AIIUU
IMPOT'PAMM ECTECTBEHHO-HAYYHOM 1
TEXHOJIOTHYECKOUW HAITIPABJIEHHOCTEHA

Ilepeuenb cTaHmapTHOrO KOMIUIEKTa oOopyanoBaHus Uit ocHameHus Llentpo "Touka pocra"
c(OpMHUPOBaH C y4E€TOM psiia IPUHLUIIOB, B TOM YHCJIE:

[TpuHIMI TPEeMCTBEHHOCTH CHCTeM 00opynoBaHus. OOOpyI0BaHUE IS MPOBEACHUS YICHUIECKUX
MPaKTUYECKUX PabOT sBIAETCA OOIIMM I YPOBHEH OCHOBHOTO OOIIEr0 M CPEIHEro OOIIero



oOpa3oBanus. B cucteme HarisiiHbIX CPeACTB OOyYEHHUS U JIEMOHCTPAIIMOHHOTO O0OPYIOBaHHS
uMeroTcss 0a30BBIE AIIEMEHTHI, OOIIMe AJSI OCHOBHOTO OOIIEro M cpeaHero olmero odpasoBaHus.
[udpoas maboparopus U 000pyAOBaHHE OOIIET0 HA3HAYCHHS MO3BOJSIOT O0ECIICYNBAThH
JESTENIbHOCTh OOYYarOMIMXCsl KaK B OCHOBHOW, TaK W B CTaplieil IIKOJIe, a B COBOKYITHOCTU C
UGPOBBIMH JIA0OPATOPUAMHU 1O (U3HKE, OMOJIOTUU U XMMHUHU - MPAKTHYECKYIO JESATEIbHOCTh B
paMKax U3y4eHHs €CTEeCTBEHHO-HAyUHBIX peaMeToB B 10 - 11 kimaccax Ha yriyOJeHHOM YPOBHE.

[IpuHIMIT CcoOYeTaHMs KIACCHYECKUX M COBPEMEHHBIX CpPEICTB M3MEPEHUH U  CIIOCOOOB
HKCIEPUMEHTAILHOTO HUCCIIEZIOBaHUs siBIIeHUH. B coctaB 000pyJoBaHHs BXOAAT KJIACCHYECKHE
CpeICcTBa W3MEpEeHHs (HampuMep: IMHAMOMETPBI, CTPEIIOYHBIC AaMIIEPMETP W BOJBTMETP) H
nudpoBbie MpuOOpsI (Hampumep: MU(POBBIE BEChl, ceKyHAOMEp) U Aatdyuku. CoONI0eHHne 3TOro
NPUHIIAIIA UMeeT 0c000e 3HAYCHHE ISl YPOBHSI OCHOBHOTO O0IIETr0 00pa3oBaHusl, IIOCKOJIBKY 3/1ECh
MPOUCXOUT 3HAKOMCTBO CO CIOCOOaMH W3MEpeHUs (U3NUECKHX BeIW4HH, (GopmMupyercs
NOHUMAaHWE TPUHIUIOB JCUCTBHUS aHAIOTOBBIX W3MEPHUTEIBHBIX NHPUOOPOB M OOECIeUHBaCTCS
Mepexo/1 K UCTOIb30BaHUI0 HHCTPYMEHTOB IU(poBOii TabopaTopuu.

[TpuHIUTT TpHOpPUTETA YUYCHHUYECKOTO SKCIIEPUMEHTA UIS PeaIU3aluid CUCTEMHO-IESATEIIbHOCTHOTO
nonxoaa. Peann3zanus CHCTEMHO-IEATENIBHOCTHOTO MOJAXO0Ja B OOyYEHHH €CTECTBEHHO-HAYYHBIM
npeaMeTaMm Oasupyercss B TEPBYIO OdYepelb Ha BOBJICUEHHUH OOYYAIOMIMXCS B MPAKTUYECKYIO
JEeSTeNFHOCTD N0 MPOBEJCHHUIO HaOMI01eHUH 1 onbITOB. [103TOMY 3HaUNTENIHHAS YACTh HAOIOIEHUI
U ONBITOB, KOTOpble B TPaAJAULMOHHON METOJUKE IMpelaraiiuch Kak JIEMOHCTPALMOHHBIE,
NIEpEeHEeCEeHbI B pa3psijl yueHHUeckux padoT. CienyeT OTMETUTh, YTO B HACTOsINEE BpeMsl U3yueHHe
(GU3NKK, XUMUU M OHOJIOTMM B OCHOBHOW IIKOJE M Ha 0a30BOM YPOBHE CTapIIe IIKOJIBI
OPUEHTHPYETCS] Ha OCBOCHHE €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KOTOPOE HAET yepe3 pa3BUTHE
CIOCOOHOCTEH yyalluxcsi aHAJIM3UPOBaTh Pa3HOOOPa3HYI0 €CTECTBEHHO-HAYYHYIO MH(OpMAIHIO U
WCTIOJIb30BaTh TOJYUYCHHBIC 3HAHUS I OOBSICHEHUS SIBJIICHHN M TPOIIECCOB OKPY)KAIOIIETO MHUPA;
MOHUMAaTh OCOOEHHOCTH HCIIOJIb30BaHUSI METOJOB E€CTECTBO3HAHMS JUISl TOJIyYEHHUS HAyYHBIX
JAHHBIX; TPOSIBJIATE CAMOCTOSITEILHOCTD CYK/IEHUI U MOHUMATh POJb HAYKH M TEXHOJOTHYECKHUX
MHHOBALIMK B Pa3BUTHUU OOIIECTBA; OCO3HABATh BAXKHOCTh HAYYHBIX HCCIEIOBAHMNA M HMX CBS3b C
HAIlUM MaTepuajbHBIM OKPYXKEHHEM U COCTOSHUEM OKpyskarouei cpeasl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTh IPEAINoJIaraeT akleHT Ha METOJOJOTHI0 HAyKH U HaIpsSIMYIO
CBS3aHO KakK C OOIIMM YHCIOM YYEHHYECKHUX OIIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK H
HANPaBJICHHOCThIO WX Ha (OPMUPOBAHUE CAMOCTOSTEIBLHOCTH JCHCTBHI TIPU MPOBEICHHUH
HaO0JII0ICHUI, U3MEPEHUHN U UCCIIeTOBAaHUM.

Hcrnonb3oBaHne CpeaCcTB HATMSTHOCTH U yd4eOHOTO o0O0OpyaoBaHHMS B y4eOHOM TIporiecce
HAIMpaBJIEHO Ha BBHIMOJHEHHS CIEAYIOmUX (QyHKIMA: obecriednBaioT Ooljiee MOTHYIO M TOYHYIO
uHpopMaro 00 M3ydaeMoM SBJICHUH WIH OOBEKTe M TEM CaMbIM CIIOCOOCTBYIOT ITOBBIIIICHHUIO
KayecTBa OOydYEHHs; TOMOTAIOT B MaKCHMMaJbHOW Mepe pa3BUTh TI03HABATEIBHBIC WHTEPECHI
YYalIuXcsl; MOBBIIIAIOT YPOBEHb HATJISIIHOCTA W JIOCTYITHOCTH OOYYEHHs;, YBEIMYUBAIOT O0BEM
CaMOCTOSITETIbHOM paboThl yyauxcs Ha YpOKe U BHEYPOUHOW AEATEIbHOCTH; CO3/AAI0T YCIOBUS IS
OpraHM3alUY NMPAKTUKO-OPHUEHTUPOBAHHONW MPOEKTHOW U MCCIIEIOBATEIBCKOM NESTeNbHOCTH; AAI0T
BO3MOKHOCTb JOCTYIIHEE M TIIyOXe PacKpbhITh COACpKaHWE Yy4eOHOro MaTepuana, CIOoCOOCTBYIOT
(OPMUPOBAHUIO Y YUAIIUXCS TTOJIOKUTEITHHBIX MOTHBOB 00yUEHUS.

Baxmueiimeit wacteio ocHamenus llentpa "Touka pocta" sBisercs nudpoBas 1abopaTopHs,
nepedeHb JaTYNKOB KOTOPOH MO3BOJISAET MCIOIB30BATh ATY JIAOOPATOPHIO MPH M3YYEHUU (QHU3HKH,
XMMUU U Ouosioruy. BBesieHne B MIKOJIBHBINA 3KCIIEPUMEHT IU(PPOBBIX AaTYUKOB JUIS PETHCTPALIUH
Pa3IMYHBIX BEJIMYMH M BO3MOXKHOCTH MCIIOJIBb30BAaTh KOMIBIOTEP (CMapT()OH WM IJIAHLIET) JUIS
pacyeToB M OGOpMIICHHS pe3yJbTaTOB ONBITOB, IO3BOJIAET MEPEHTH Ha HOBBIH KadeCTBEHHBIN
YPOBEHb TIPOBENCHUS H3MEPEHHUH, YNPOCTUB MPOLECC H3MEPEHHUH M TOBBICHB WX TOYHOCTb.



IlosiBneHue HI/I(prBI)IX TEXHOJIOTUM B J'Ia60paTOpHI)IX pa60TaX IMNOBBINIACT HX AKTYyaJIbHOCTb H
IMPUBJICKATCJIBHOCTL B CO3HAHUHN COBPEMCHHOI'O INKOJIbHUKA, YCHUIIMBACT HAITIIAHOCTb KAK B XOIC
OIIBITOB, TaK H IIpHU 06pa60TI<e pPe3yJIbTaTOB € HCIIOJIb30BAHUCM IIPOTrpaMMHBIX CpPCIACTB. I[J'ISI
OKCIICPUMEHTOB 110 OMOJIOTHMH M XHMHH D3TO SIBISETCA 3HAYMMBIM nepexoaoM OT KAa4YCCTBCHHBIX
Ha6JIIOI[eHI/II>’I " OIIBITOB K KOJIMYCCTBCHHBIM OKCIICPUMCHTAM.

Hcnonb3oBanue 1uppoBoil 1a00paTOpuu CYIHIECTBEHHO H3MEHSET TMOAXOJAbl K TPOBEICHUIO H
JIEMOHCTPALIMOHHBIX, 1 YYEHHUECKHUX OTBITOB:

Hcnonbp3oBaHue LU(GPOBBIX JAaTUMKOB B KAYECTBE M3MEPUTENIbHBIX HHCTPYMEHTOB H3MEHSET
MOJIXO/IbI K IPOBEACHUIO MPSIMBIX U3MEPEHUM (PU3HUECKUX BETUUHH.

TpaguIMOHHO B KayecTBE CpPEACTB HW3MEPEHUs HCIONIB30BAINCH IMPOCTEUIIHE WHCTPYMEHTHI
(ppI9aXKHBIE BEChl M Pa3HOBECHI, MEH3YpKa, ITUHAMOMETpP, TEPMOMETP) M CTPEIIOYHBIE MPHOOPHI
(ammepMeTp ¥ BOJIBTMETD).

Hcnonp3oBanue muppoOBbIX JAATYHKOB MO3BOJIIET HA COBEPIICHHO IPYrOM KAa4eCTBEHHOM YpPOBHE
MPOU3BOJUTh HM3MEPEHUS BPEMEHM, paCCTOSHUS, HMETh BO3MOXKHOCTb pErUCTpUpOBaTh U
HAO0II0JaTh U3MEHEHNE BO BPEMEHH TaKUX BEJIMYMH KaK TEMIIEPaTypa, HJIEKTPHIECKOe HaIpsKEHUE,
cuia TOKa U T.J.

OTHU BO3MOXKHOCTH TO3BOJISIIOT, HAlIPUMEpP, HAa YpoKaxX ()M3UKH C BBICOKOW TOYHOCTBIO M3MEPHUTH
MTHOBEHHYIO CKOpPOCTH TeJla, ABIIKYIIETOCs HEPaBHOMEPHO, HAOMIOJaTh B JIUHAMHKE MPOIECC
ANEKTPOMAarHUTHOW MHAYKLIHMH, BOSHUKHOBEHHE M W3MEHEHHE MHAYKIMOHHOI'O TOKA, MCCIIEI0BATh
M3MEHEHHE TEMIIEPATypbl C TEUEHUEM BPEMEHH B MPOLIECCE YCTAHOBJIEHUS TEIJIOBOIO PAaBHOBECUS U
T.J.

Ha ypokax OWOIOTMM TOSBISETCS BO3MOXKHOCTH TMOJYYUTh KOJUYECTBEHHBIC JIaHHBIC MPH
MIPOBEJCHUN OTIBITOB, HAIIPUMED: MPH OIpeeIeHnH (HaKTOPOB, BIUAIONIMX HA CKOPOCTDH IMpoIecca
doTtocuHTE3a, TPU U3YYEHUU [bIXaHUSA KOPHEH W JHCTHEB, MPH MCCIEAOBAHUN YCIOBHM
MIPOpacTaHus CEMSH U T.1I.

Ha ypokax XuMHH Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAAT MPAKTHUYECKHUE PabOTHI MO M3YUYCHHIO
nporecca 3IeKTPOIN3a, UCCIeI0BaHUE K30TEPMHUUECKUX U YHIOTEPMUUECKHUX PEAKIIMMA, TEIIOBOTO
sabdexra ropenus TormBa U T.a4. C HCMOIB30BaHHUEM TPATUIIMOHHBIX "aHAJIOTOBBIX" CpEICTB
noJI0OHbIE M3MEpEHUs] BBINOJHUTH HEBO3MOXHO. OpHako, HpU IMepexojie Ha MUPPOBYIO
1a00paTopui0 B TEMaTHUYECKOM IUIAHUPOBAHUM HEOOXOIMMO IPEAyCMOTPETh OMOJHUTEIBHOE
BpeMsi i1l oOydeHus: paboTe ¢ JaT4yMKamu, BKIIOYas COOPKY SKCHEPUMEHTATbHOM YCTAaHOBKH C
JATYMKaMH, CHATHE MOKa3aHUH C SKpaHa KOMITbIOTEPA, OTPE/ICIICHHE MOTPEITHOCTEH N3MEPEHUH.

s pabGotel ¢ UGPOBBIMH JaTYUKAMHU HCIIOJIB3YETCS CIIEHUAlIbHOE MPOrpaMMHOE obOecredeHue,
YCTaHOBJICHHOE Ha KOMIIbIOTep. [ KOMMyHUKaluu LU(QPOBBIX TATUYUKOB, 3aIUCU U XPAHEHHS
UH(OPMAIUH, TTOJyYEeHHOH ¢ MX MMOMOIIKIO0, U(pOBas 1a00paTOpUs UCIONb3YyeTCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJIEHHBIM IIPOTrPaMMHBIM 00€CIIEYEHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (OPMBI PETHCTPAllMH TIONYYEHHBIX 3HAYEHWH W IOCTPOCHHUS
rpa@uKoB HW3MEHSET TOIXOAbl K OQOPMIIEHHIO JIA0OPATOPHBIX M TMPAKTHUYECKHX padoT
00yJaronMucs.

JlaHHBIE, IOTYYCHHBIC MTPH IOMOIIH NU(POBBIX JATYHKOB, BHOCSATCS B AJIIEKTPOHHBIC TAOJIHUIBI, YTO
MO3BOJISIET CTPOUTH Tpa(UKH 3aBUCHMOCTEH HCCIICAyeMbIX BEJIIMYHH Ha JKpaHe KomrbioTrepa. Ha
OCHOBAaHUM 3TUX TpadUKOB JeIaTh BHIBOABI O XapaKTepe 3aBUCHMOCTH BEIHYMH OT BPEMEHU WIIH
Ipyrux TmapameTpoB. Ha yruiyOineHHOM ypoBHe 1enecoo0pa3Ho 00y4aTh MPOBOJIUTH



AIIPOKCUMAIIO BI)I6paHHI)IX TOYEK UTOIOBOM rpa(bnquI(oﬁ 3aBUCHUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TIO3BOJISIIOT aBTOMATHU3WPOBATh PYTHUHHBIE IPOLEIYpHl 3alOTHEHUS
Ta0JHI], BBITOJIHEHHE OJHOTHUITHBIX pacdeToB, mocTtpoeHus rpadukoB. [{udposas doTokamepa
nmo3BossieT cororpadupoBaTh COOpaHHYIO HSKCHEPUMEHTAIBHYIO YCTaHOBKY U TPUKPEIUTH
¢dororpaduio B 3MEKTPOHHBIA OT4eT. TakuM 00pa3oM, OCyIIeCTBIsSETCA Mepexo] K 0(pOpMICHHUIO
AIIEKTPOHHOT'O OTYETa O MPOJIETaHHOM SKCIEPUMEHTE, IPOSKTHOM MM MCCIeI0BAaTENLCKON padoTe.

B03M0OXXHOCTH NCTIONB30BaHMS BUACOHAOIIOCHNUS 32 TIPOLIECCOM BBITIOJTHEHUS MPAKTHYECKUX padoT
00yJaronIMMHICS U3MEHSET MOIXO0/IbI K OIICHUBAHUIO PaboT.

DONEeKTPOHHBI OTYET O TMPOJCIAHHOW TPAKTUYECKOW paboTe MOXKET COMPOBOXKIATHCA
MPUKPETUICHHON QoTorpadueit, KoTopas TO3BOJISIET OICHUBAThL TPABHIBHOCTh COOpaHHOMN
HKCHEPUMEHTAIbHOM  YCTaHOBKH, Ooyiee IMOJHO OMpelNeNiaTh IOJMHOTY U INPaBUIBHOCTD
POJeTIaHHOTO UCCIIeZIOBaHUS, aHaJIM3UPOBATH JIOCTOBEPHOCTD NPEICTaBIEHHBIX
HKCHEPUMEHTAIbHBIX  JaHHBIX. [lpu OJHOBpEMEHHOM  BBINIOJHEHUH Pa3HBIMU  TPyIIaMH
00yYaroImuxcsi pa3HbBIX HCCIIEAOBATEIbCKUX paboT 1enecooOpa3sHo HCHOJIb30BaTh BHICO3AMNCH
BCcero xoja pabor. B 3TOM ciy4ae OLEHMBAThCS MOTYT HE TOJIbKO MPEIMETHBIE PE3YJIbTAThI,
CBSI3aHHBIC C TIPOBEJACHUEM KOHKPETHOTO SKCIIEPUMEHTA, HO I KOMMYHUKATUBHBIC U PETYJISSTUBHBIC
JNEHCTBHS: TUIAHUPOBAaHUWE paOOTHI, OTCIEKUBAHME XoJa pabOThl, KOppeKIus IuiaHa paboTHl,
KOMMYHHUKAIIUS B COBMECTHOM JESTENbHOCTH, HaJM4UUe (MM OTCYTCTBUE) KOH(MIMKTOB U CIOCOOBI
UX peIleHusl.

Hcnonp3oBanue mudpoBEIX JTab0paTOpuil CyIIECTBEHHO PACIIUPSET CHEKTP BO3MOXKHBIX OIBITOB U
UCCIIeIOBaHUM, 0COOEHHO 3TO KacaeTcs U3yYeHUs: ONOJIOTHH U XUMHUU.

Pacmmpenue cnekrpa BO3MOMKHOCTEM MOXHO NPOWJUIIOCTPUPOBATh HA IMPUMEPE H3YUYEHUs
AJIEKTPOMAarHUTHOM MHIYKIUH B Kypce ¢u3uku. [Ipu HCIONb30BaHUU CTPEIOYHOIO aMIepMeTpa
TPAJUIMOHHO HAOMIONAIOT JUIIb (AKT BO3HUKHOBEHMS HHIYKIIMOHHOTO TOKAa B TPOBOJHUKE H
M3MEHEHHE €ro HaNpaBJIEHUs MPU U3MEHEHUU CKOPOCTH BHECEHUS MarHuTa WIH €ro MOJIIPHOCTH.
Hcnonp3oBanue LupPOBOro MaTyvka IO3BOJSET MONyduTh ocruuiorpamMmy JJIC uHAyKIuH,
BO3HMKAIOIIEH B KaTyLIKe, IPU MPOJIETE Yepe3 Hee MarHuTa. JTO MO3BOJISIET CPAaBHUBATh 3HAYCHUS
MakcuMasibHbIX DJIC mpH mposieTe yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMU U C pa3HOU
MOJIAPHOCTHIO, aHAJIM3UPOBATH BH]T MOJTyYEHHOU 3aBUCUMOCTH, KOHCTPYHPOBaTh
AKCIIEPUMEHTANIBHBIE 33/1a4H 110 U3YYECHHIO JIEKTPOMAarHUTHON UHIYKIIMH.

[udpoas naboparopusi TO3BOJSET OPraHMU30BaTh MPOEKTHYID U Y4eOHO-HCCIIEOBATENHCKYIO
JeSITeIBHOCTD IIKOJIFHUKOB KaK B PaMKaxX YPOKOB, TaK M BO BHEYpOUYHOH JesTenpHOCTH. Hammaue
pPa3sHOOOpa3HBIX MUQPPOBBIX JATYMKOB JAeT BO3MOXKHOCTH IPOBOJUTH CaMble pPa3HOOOpa3HbBIC
UCCIICIOBAaHMUs, ONMHPAsCh HA MHTEPEChl OOydJarommxcs. B kadecTBe mpuMepa MOXKHO IMPHBECTH
UCCIIEIOBAHUSl  OKOJIOTMYECKOW HAMpaBIIEHHOCTH 110 BBISBICHUIO (DAaKTOPOB  3arpsi3HEHHS
OKpY’Karomei cpeipl, H3y4eHUIO SKOJIOTHUECKOTO COCTOSIHUS TOMEIICHUH IIKOJIbI, TI0YBbI, BO3IyXa
B HacelleHHOM NIyHKTe U T.J. MccnenoBarenbckue paboThl ¢ MCIOIB30BaHNEM IH(PPOBBIX TAaTYHKOB
nenecoodpasHo mpemiarath ydammmces 10 - 11 kimaccoB B pamkax o00s3aTENbHOW ISl HUX
MPOEKTHOW JESATENILHOCTH. BBIMONTHEHNE TaKUX MPOEKTOB SIBJISETCS OCHOBAHHMEM IS OICHKU HE
TOJILKO YPOBHS C(HOPMHUPOBAHHOCTH TPEMETHBIX PE3yJIbTaTOB, HO UTOTOBOM OIEHKHU JIOCTHKCHHSI
METanpeAMETHBIX PE3yJIbTaTOB OOYYCHHS: KOMMYHUKATUBHBIX (KOTOpBIE OIICHUBAIOTCS KaK B
nporecce mpoBeneHus: paboThl, TaK W B TMPOILECCE 3alIUTHl MPOEKTa WIH HCCICIOBAHUS) H
PETYJIATUBHBIX (KOTOPBIE OIIEHUBAIOTCS B TIPOIIECCE BHIMIOTHEHUS TPOEKTA).

OCHaHIeHI/Ie AJId U3YUCHUA (bI/ISI/IKI/I MNpeaAcCTaBJICHO B BUAC 060py)1013aH1/1;1 AJL ACMOHCTPAalIMOHHBIX
OIIBITOB U 060pyI[OBaHI/I$I JJIA na6opaTopHI)1x pa60T N YUYCHHUYCCKUX OIIBITOB, BKIIHOYAA O6HLYIO JJIA



€CTECTBCHHO-HAyYHOT0 IMKJIa IU(POBYIO JTaOOPAaTOPHIO, a TakkKe LU(PPOBYIO J1aOOPaTOpHIO IO
¢du3uKe (Kak JOMOTHUTENBHBIN 3JIeMEHT IS YIITyOJIeHHOTO H3ydeHus pusukn).

JleMoHCTpaninoHHOE O00OpyJOBaHHE OOECIEeYMBAET BO3MOXKHOCTh HaOJO/IeHNs OOJBIIMHCTBA
U3y4YaeMbIX SBICHHH, MPOIIECCOB M 3aKOHOB. DTO BO3MOXKHO TIPH ONTHUMAaJbHOM COYETAHHH
AQHAJIOTOBBIX W HU(MPOBBIX CpPEACTB HAOJIOACHUS, aHANIM3a M3MEpUTENbHON uH(popManuu. Tak,
HaTnpuMep, I Kypca (PU3HKH OCHOBHOM IIKOJIBI €CTh BO3MOYKHOCTh JICMOHCTPAIMH KJIACCHYECKUX
JIEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB: TaJiecHue Tel B TpyOke HbrOTOHa, AEeMOHCTpanusi IEeHCTBHS
atMoc(epHOro JnaBieHus, 3akoHa [lackams, wu3MeHeHHs oOO0beMa Tel TMpPH HarpeBaHUH
(OXJakIeHUM), TMPUTSHKEHUS MOJIeKysn ©u T.0. Habop Mo 31eKTpocTaThke [aeT BO3MOXKHOCTH
JEMOHCTPALMU  DJICKTPHU3AIlMM TEJ, 3aKOHAa COXPAaHEHUs 3apsjia, JHMHAKW HANpsSHKEHHOCTH
ANIEKTPUYECKOTO TONS W T.JO. W MOXKET WCIONB30BaThCs Kak § Kiacce MpPU H3yYCHHH
AIIEKTPOMATHUTHBIX SIBJICHUH, Tak ¥ B 10 KJlacce Mpu W3YYCHUH IEKTPOCTATUKH.

[Ipu mnpoBeAeHMM JAEMOHCTPAIIMOHHBIX OMBITOB JOJKHBI COONMIOJAThCS TpeOOBaHHA K UX
HATJISAHOCTH (SICHAsl U TIOHSTHAS TIOCTAHOBKA OIIBITA), BUAMMOCTH /ISl BCEX yUalluxcs Kiacca (Ipu
HAIMYUM MEJNKUX JeTaleidl WCHOJb3yeTCs MX YBEIUYEHHOE W300pakeHHWE TMPH  I[MOMOIIH
Be0-KaMephl), SMOIMOHAIBHOCTH H, 10 BO3MOXKHOCTH, 3aHHMATEIHFHOCTH (JI€MOHCTPAIIMOHHBIH
OIBIT JIOJDKEH BBI3BIBATH MHTEPEC yYaIUXCs, CO3/aBaTh MOTHBAIMIO K HM3YYCHHUIO IPEIMETa) H
yOemuTeTbHOCTH (ITOKa3bIBaTh TOT () QEKT, Ha TEMOHCTPAIMIO KOTOPOTO OH OBLII HAIPABJICH).

Opnako peanu3anusi ACSATEIBHOCTHOTO TMOAXOJa B OOydYeHHH (H3MKE NEPEHOCHT AaKIEHT C
JEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa Ha ydeHWdeckwid. Hamprmep, 1Mo MeXaHUKe HCCIICOBaHUEC
KMHEMAaTHIEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMUKH, KOJICOATEIILHBIX JIBUKCHUI TIEPEHECEHO B
YUECHHUYECKHI JKCIIEPUMEHT C COOTBETCTBYIOIIMM HaO0opoM obopynoBaHus. [lpu w3ydeHUn
AIIEKTPOJAWHAMUKH JTA0OpaTOPHOE OOOPYAOBaHHE IIO3BOJISICT KCCIEIOBATH HE TOJBKO 3aKOHBI
MOCTOSIHHOTO TOKa, HO C HCIOJNB30BAHHEM KOMIIBIOTEPHOTO ocuuiuiorpada IO3BOJSET
NPOHAONIONATh U HCCIIENOBATh JJIEKTPHYECKHE LENH IMePeMEHHOro TOKa, OJIOK JHUOJOB MO3BOJISET
HCCIIeIOBAaTh BOJIFTAMIIEPHBIE XapaKTEPUCTUKU anona. [Ipw wW3ydeHuM onTHKH JabopaTopHoe
o0opy/ioBaHME TO3BOJSET HM3YyYUTh 3aKOHBI T€OMETPUYECKOW ONTHKH (TPEIOMIICHHE CBETa B
NONYIWIMHIPE M TOJy4YCHHE HW300paKEeHUsT B JIMH3aX) W MPOHAOIIOJATh OCHOBHBIC SIBJICHHS
BOJIHOBOW ONTHUKH (MHTepQEpEeHUUsT W TOJSIpU3alus), HCCIeNoBaTh TUGPAKIHIO CBETa
(mudpakpoHHas peneTka).

B cooTBercTBMM ¢ TpEAMETHBIMH pe3yjbTaTaMu OOyYeHHs (U3UKEe OO0OpYJOBaHUE IS
YYEHUYECKHX OMBITOB 00ECIeUnBaET MPOBEACHHE CICAYIOIUX THIIOB pabOT, CrPYNIUPOBAHHBIX T10
BUJIaM JICSITEIbHOCTH, HE3aBUCUMO OT UX TEMAaTUYECKON MPUHAJICKHOCTH:

1. TIpoBeieHre MPSIMBIX U3MEPEHUN (PU3MYECKUX BEIMUYHH (M3MEPEHHE MACChl, 00beMa JKUIKOCTH,
TEMIIepaTypbl JKUIKOCTH, CHJIbI, CHJIbI TOKA, HANPSIKCHUS) C HCIOJIb30BAHHEM AaHAIOTOBBIX H
(G POBBIX TPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEIION0KEHUN (IpsMble U3MepeHHs (PU3NYECKUX BEJIUYMH U CPABHEHHE
3aJJaHHBIX COOTHOLIEHUM Mexay HumM). Hampumep: mpoBepka yciloBHH IIaBaHMs Tel, YCIOBHM
paBHOBECHs pbluara M OJIOKOB, 3aKOHOMEPHOCTEW IOCJIEJOBATEIbHOIO U MAPAIEIBHOTO
COEIMHEHMS TPOBOJAHUKOB U T.[.

3. Pacyer mo moiydeHHBIM pe3yibTaTaM NPSMBIX M3MEPEHHUIl 3aBHCHMOTO OT HUX mMapamerpa (B
OCHOBHOM TIK0JI€) M KocBeHHBIe u3mepenus (B 10 - 11 kmaccax). Hanpumep: yckopeHnue Tena npu
PaBHOYCKOPEHHOM  JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO TAJEHUs, IKECTKOCTh IPYIKUHBI,
KOX(POUIIMECHT TPEHUS CKOJILKCHUS, MEXaHU4ecKasi paboTa U MOLTHOCTh | T.JI.



4. HaGmioneHue sBJICHUH M MOCTAaHOBKA OMNBITOB (Ha KaueCTBEHHOM YpPOBHE) MO OOHApy:KEHHIO
GakTOpoB, BIUAIOIIMX Ha MPOTEKaHWE JaHHBIX sBIeHWH. Hampumep: mnpsMoianHENRHOe
pacIpocTpaHeHHe CBETa, JUCIEPCUs CBETa; U3yUeHHE CBOIMCTB M300pakeHHs B MJIOCKOM 3€pKaje U
T.IL

5. HccnenoBaHue 3aBUCUMOCTH OAHOM (U3MUECKOW BEIMYUHBI OT JPYrol C MpeacTaBICHHEM
pe3yabpTaToB B BHJE Tpaduka M pacuyeTa MCKOMOro mapamerpa. Hampumep: 3aBHCHMOCTH MYTH
PaBHOMEPHO JIBMIKYILETOCs Tejla OT BPEMEHU JIBUKEHUSI TeJa; CUJIbl TPEHUS! CKOJIBXKEHUS OT CHUJIbI
HOPMAaJIbHOTO JaBJICHHsI, KauecTBa 00paOOTKH MOBEPXHOCTEN Te U HE3aBUCUMOCTH CHIIBI TPEHHSI OT
IUIOIIA I COIPUKOCHOBEHMS TeN; CHJbl YNPYTrOCTU OT YJUIMHEHUS HPYXKHUHBI; BBITAJIKUBAIOLIECH
CHJIBl OT 00beMa IOTPYKEHHOH 4acTH Teja M OT IJIOTHOCTHU JKUAKOCTH, €€ HEe3aBUCHMOCTH OT
IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO NOIPY>KEHO TEJIO U T.JI.

JlabopartopHoe o0OOpyZoBaHHE OOECIeYrMBaeT CAMOCTOSITENbHBI YUYEHHYECKHH HKCIEPHUMEHT,
KOTOPBI MOXKET UMETh pa3iuyHble (JOPMBI: PPOHTATIBHBINA IKCTIEPUMEHT ((HPOHTANBHBIC OMBITHI U
naboparopHbie paboThl), pabOTHl MPAKTUKyMa, Y4eOHO-MUCCIIEIOBATEIbCKHE PAOOTBI U TMPOEKTHI
AKCIEPUMEHTAILHOTO Xapakrepa. IIpu 3TOM HOpPMAaTUBHO-00s3aTEIbHBIM BHE 3aBHCHUMOCTH OT
ypoBHS w3ydeHUs (u3nku (0a30BBIH WM YIUIyOJICHHBIH) M 00pa3oBaTEIbHOW IMPOTPaMMBI
(oCcHOBHAsT WJIM CpeHHSS IIKOJNA) SIBISieTCS (DPOHTAIBHBIA SKCHEPUMEHT. VIMEHHO MOCpEeICTBOM
(pPOHTANBHOTO JKCIEPHMEHTAa JOCTHTAIOTCS TPEIMETHBIC pPE3yJbTaThl AKCHEPUMEHTAILHOTO
XapakTepa, a YJalliMHUCs OCBAaUBAIOTCS CIOCOOBI ACHCTBHIA, COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE
AT TUnaM padoT. JIabopaTopHbBIN MPAKTUKYM I1€J€CO00pa3eH TOJIBKO NPH YIIIyOJIEHHOM ypOBHE
U3yUYeHHS TIpeMeTa.

OnTUManeHBIM IS TOCTHKCHHS LeJNed NpOBENEHUs (PPOHTAIBHOTO OJKCIEPUMEHTa SBISIETCS
npejcTaBIeHUe JIAO0OPATOPHOTO O0OPYAOBAHHS M MATEPUAIOB B BHJIE TEMATHUSCKHX KOMILICKTOB
0 MeXaHHKe, MOJEKYISIpHON (H3HKe, dIEKTPUIECTBY M ONTHKE. VIcronap3oBaHUE TEMAaTHYECKUX
KOMIIJIEKTOB CIOCOOCTBYET (hOPMUPOBAHUIO TAKOTO BKHEUIIIETO YMEHHUS, KaK MOJA00p yUaluuMucs
00OpyZOBaHMSI B COOTBETCTBUM C IIENbI0 HCCIICAOBAaHHA U3 H30BITOYHONH HOMEHKJIATYPHI
MPEUIOKEHHOTO KOMILJICKTA; IMO3BOJIIET MPOBOIUTH SKCIIEPUMEHTAIBHYIO padoTy Ha JIF000M JTarme
YpOKa; YMEHBIIAET TPYIOBBIE 3aTpaTbl y4YWUTENss NPU IOATOTOBKE K YypOKaM, MOCKOJbKY He
TpeOyeTcs NepeKOMIOHOBKA 000pYI0OBaHMsI B COOTBETCTBHUH C 3aJ]auaMi KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUU TMPAKTHYCCKUX pa60T BAXXHO MMCTb B BHY, YTO HPCIMCTHLIC PC3YyJIbTAThI
IKCIICPUMCHTAJIBHOI'O XapaKTepa MOryT OBITh OCBOEHBI TOJIBKO npu OINTHUMAJIbHOM COYCTAHUH
KpaTKOBPECMCHHBIX (prHTaJ'IBHBIX OIIBITOB 1 OAHOYAaCOBBIX na60paT0pHHx pa60T.

Baxnoe 3HaueHue uMeeT TOT (akT, YTO B COCTaB (POHTAIBLHOrO OOOpPYIOBaHUS HapsLy C
AHAJIOTOBBIMU BXOJAAT M IUQPOBBIE cpeacTBa u3MepeHHa. K HHMM OTHOCSATCS BIIEKTPOHHBIN
CEeKyHJIOMEp C JAaTYMKaMH, SJIEKTPOHHBbIE BECbl M JAaT4Mku Lu(poBoil nabopatopuu. Takum
00pa3om, npH NPOBEACHUN (HPOHTATIHLHOTO IKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUSHUKH 3HAKOMSTCS
C 3JIEKTPOHHBIMH CIIOCO0AMU U3MEPEHHH U BHIYHCIICHHH.

brnok o6opynoBaHus A y4eHHYECKHX paboT mo ¢usuke cpopMupoBaH Ha 0Oa3e MepedHs
o0OpyZOBaHMsT sl TPOBEICHHUS OCHOBHOTO TOCYAApCTBEHHOTO OJK3aMeHa 10  (U3HKE.
Hcnonp3oBanue mnpuOOpoB ©  00OpyIOBaHUS C EAMHBIMH A BceX  OOydaromuxcs
XapaKTePUCTUKAMHU IO3BOJIAET CTAaHAAPTU3UPOBATh IPOLETYPhl BBIIOJHEHHUS YKCIEPUMEHTAIBHBIX
3aJlaHuil Ha HK3aMEHE M O0ECIeUnTh Ha/eKHYIO OLIEHKY pe3yJIbTaTOB Ha OCHOBAHUU IKCIIEPTHOU
NPOBEpKU OTBETOB oOydaroumuxcs. Ilpm 3ToM ocHOBaHWMEM Ui BBIBOJA O TPABUIBHOCTH
MPOBE/ICHNS JITaHHOTO OMbITA SIBJIAIOTCS PE3YyJbTaThl, IMOJYYEHHBIE YYAIIUMUCSA IOCPEICTBOM
NPSIMBIX U3MEPEHHH 3aJaHHBIX (PU3MUECKUX BETUUHH.



HabGop nans mpoBeieHHS OCHOBHOTO TOCYIApCTBEHHOTO 53K3aMeHa oO0ecledynBaeT pa3paboTKy
HECKOJIbKUX OJHOTHITHBIX 3aJ[aHWW TIPU HMCIIOJIb30BAHUU OJMHAKOBOTO OOOPYIOBAHHS C Pa3HBIMH
XapaKTePUCTUKAMU. DTOT MOJAXO]] EIeCO00pa3HO HCIIOIb30BaTh U MPHU MPOBEACHUH (PPOHTAIBHBIX
OTIBITOB M JIa0OpaTOpHBIX padoT. Hampumep, mpu mpoBeaeHUH MCCIEAOBAHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpPsDKEHUS MOXKHO BBUICTUTH B KJIacce TPYIIIbL, KOTOpble OYyAyT MPOBOIHWTH JAAHHOE
WCCJIEI0BAaHNE, UCIIONb3Ysl PE3UCTOPBI C Pa3HbIM CONPOTHBIECHHEM, W JIaMnouky. Ilo pe3ynpraTtam
MOKHO CPaBHUTH TOJYYECHHbIE 3aBUCHMOCTH, OOCYIHWTHb T'PAHUIBI BBHIIOJHEHHA 3aKkoHa Oma i
ydacTKa IeNH, ONPEIEIUTh COTPOTUBIIEHUS PE3UCTOPOB.

CrnemyeT OTMETHTh, YTO MPH TNPOBEACHUU (POHTAIBHBIX OINBITOB M JaOOPAaTOPHBIX pPadOT B
OCHOBHOM MIKOJIE€ TpeOyeTcsl 3aIiCh PEe3yJIbTaTOB BCEX MPSMBIX U3MEPEHUH C yu4eTOM abCOIOTHOM
MOTPEIIHOCTH. 37eCh NPU  HCHOJIB30BAHUHM  TPAAMIMOHHOTO 000pyAoBaHUS  (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) W CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
MOTPENTHOCTH TIeJIeCO00pa3HO CBA3BIBATH C IICHOH JIeICHHs TprOopa, a pH mepexoae K MuppoBbIM
MHCTpYMEHTaM (IM(pOBBIE BEChl W JTATYUKH) YUUTh pabOTaTh C ONUCAHUAMH 3THUX TPHOOPOB,
BbIJIEJISISL JJaHHble 00 aOCOIOTHOM MOTrPEUIHOCTH, JMOO IpejajaraTh 3HAYeHHE IOTPEIIHOCTH B
TEKCTE 3aJaHUM.

[Ipn mpoBeneHWM WCCICIOBAaHUS 3aBHCHMOCTEH OJHOM (U3NYECKOHW BEIMYHMHBI OT ApYTroi
y4Janiecs JOJDKHBI OCBOUTH MOCTPOCHHE TPapUKOB C yKa3zaHHEM aOCONIOTHBIX MOTPEUIHOCTEH, a
IIpU NPOBEIECHUH pabOT Ha MPOBEPKY MPEINOIOKEHHUH - yMETh CpaBHUBATh 3HAUECHHUS IBYX MPSIMbIX
U3MEpPEeHUH € ydeToM aOCOJIOTHOW MOTPelHOCTH (Hampumep, MyTeM CPAaBHEHUS HHTEPBAJIOB
MOJIYYCHHBIX 3HAYCHWH Ha 4uciaoBoW ocH). [IpoBeneHune u3MepeHMid W HCCIENOBAaHUUA B Kypce
¢uszuku 10 - 11 KiIaccoB JOMOJIHSAIOTCS WCIONB30BAHUEM OTHOCUTENIBHBIX TOTPEIIHOCTEH,
yyamuecs JOJDKHBI HAyYUThCS PACCUUTHIBATH OTHOCHUTEIBHBIE TMOTPEIIHOCTH B MPOCTEHIINX
CiIyyasix MpsSMbIX U3MEPEHHUM U CPaBHUBATh TOUHOCTh Pa3JIMYHBIX U3MEPEHUH.

OO0paiaeM BHHMaHHE, YTO OIICHMBAHHUE JIAOOPATOPHBIX pabOT MOHKHO 0a3upoBaThCs, KaKk U B
KpUTEpUSIX OIIEHMBAHUSl JKclepuMeHTanbHbIX 3aganuit KUM OI'D, He Ha mNpaBUIBLHOCTH
odopmileHUsT oTYeTa O paboTe, a HA MPAaBUIBLHOCTH JACHCTBHUU MO COOPY YCTAaHOBKH, MPOBEICHHIO
OTIBITOB, CHATHIO MTOKa3aHUH MPUOOPOB.

OcHarienue sl U3y4eHUs] OMOJIOTHH TPEICTaBICHO KOMILIEKTaMH JIEMOHCTPAIIMOHHBIX BIaYKHBIX
IpenaparoB, repbapueB U KOJUIEKIMM IO pa3HbIM TeMaM Kypca OMOJIOTHH, a Takke LU(pPOBOii
naboparopueil 11 MPOBEJICHUS MPaKTHYECKUX paboT. Kpome Toro, npu n3yueHruu OHOIOTHH MOXKET
UCIIONIb30BaTh IM(poBas JabopaTtopuss MO OWONOTHM (KaK JOMOJHHUTENbHBIM 3IEMEHT JUIs
yIIIyOJICHHOTO U3yUeHHs Kypca).

B yueGHOM mpolecce ywammecss AOJKHBI MOJYYUTh BO3MOKHOCTh UYBCTBEHHOTO BOCIPHSTHS
U3y4aeMbIX SBJICHUN U 00beKTOB. OJHAKO M3y4YaceMbIe SIBJICHUSI U OOBEKTHI HE BCETJla MOTYT OBITh
HETIOCPE/ICTBEHHO BOCIPOM3BEJCHBI WM IOKa3aHbl B Y4eOHOM TOMeIIeHHdu. B sToM ciyuae
yuebHoe 000py10BaHUE J1aeT BO3MOKHOCTh MX BOCHPOM3BECTH OINOCPEIOBAHO, Yepe3 KOJUIEKIHIO,
repOapHBIN JIMCT, MUKPOTIpENapaT, MOAEIb, BUICOPparMeHT | T.11.

BrnaxkHele mpemaparbl MPEICTaBISAIOT COO0OW HATypajlbHbIE OOBEKTHl, CMOHTHPOBAaHHBIC Ha
CTEKJISHHOM IMJIACTUHKE M OMYIIEHHBIE B CTEKJISHHBIM HWIMHIAP ¢ KOHCEPBUPYIOUIEH >KUIKOCTHIO,
00 TpeACTaBICHHBIE B TUIACTHKE. 3J€Ch MPEAIaraloTcs TOTaJIbHBIE MPENnapaThl, MO3BOJISIONINE
M3y4aTh BHEIIHEE CTPOCHHUE OpraHu3Ma WiH ero 4acTty, (Hampumep: "KopeHb 6000BOTo pacTeHHs C
kinyOenbkamu", "l'amroka"); aHaTOMHYECKHME Tpemaparbl, TMpeAHA3HAYCHHBIE I H3YYCHHS
BHYTPEHHETO CTPOEHHUS OpraHM3Ma WIH €ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
narymkn”, "BHyTpeHHee cTpoeHre NTHIB"); OMOJIOTHYECKHE TIpeTapaThl, JArOIIie MPEACTaBICHNE



0 CTaausAX pa3BUTHs opraHu3ma (Hampumep: "PazButue xoctuctoit pwiObl", "PasButne Kypuisr").
Brnaxsble npenapaThl HCHOJIB3YIOTCS KaK Pa3laTOYHBIA MaTepual B MPoLEcce AEMOHCTPALUU MIPU
U3y4eHUU HOBOTO MaTepuajga WIM B IPOLECCE BBINOJHEHMsS IPAKTUYECKUX 3a/laHuil,
pa3paboTaHHBIX HA UX OCHOBE.

I'epbapuu - coOpaHue MPECCOBAHHBIX, 3aCYIIEHHBIX PACTEHUN WM HMX YacTed MOMOraroT h3yyaTh
pacTeHne B KaOWHETe W y3HaBaTh €ro B MpUpoAe, a repdapusauus - Haubojee MPOCTON Crocod
COXpaHEHUs] pacCTeHUN M MX YacTeil B TE€YEHHE JIMTENIbHOrO BpeMeHU. B mepeune mpesiaraercs
cUCTeMaTu4eckuii repbapuii (Hanpumep, "OCHOBHBIE TPyl pacTeHU'") U repOapuii mo oOrmiei
Ouonornu (KOTOPBIM TMO3BOJIIET MPOWLIIOCTPUPOBATH M3MEHYHMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHUCTEMAaTHYECKHE KaTerOPUH U BUJ000pa30BaHKe, JUBEPIeHIINS U KOHBEPTeHIIHUS, TOMOJIOTUYHBIE U
AQHAJIOTUYHBIE OPTaHbl, PyAUMEHTapHbIE OpTraHbl, apoMopdo3, uanoagantanus GEHOTUI U TEHOTHII,
NOJUIUIONINS, OTAAJCHHAass THOpPUAM3alNsA, B3aUMOJEHCTBHE pPACTEHUH C aOMOTHYECKHMHU
(dakTopamMu Cpenbl, B3aMMOJICHCTBAE pacTeHUN ¢ OMoTHUeckuM (akTopamu cpembl). ['epOapHbIit
MaTepual UCTOJIb3YIOT KaK Pa3/laTOuYHbIA MaTepHal JUIsl JEeMOHCTPAlUU N3y4aeMbIX 0ObEKTOB, IS
BBITMIOJTHEHUSI MPAKTUYECKUX 33/aHUM NPHU 3aKperyieHMH MaTepualla MM JUAarHOCTUKH Yy4eOHBIX
pe3yJIbTaToB.

Taxoke mpencTaBACHbl KOIEKIMM - HAOOphl NPEAMETOB WM BELIECTB, MOJOOPaHHBIX IO
onpeiesieHHbIM npu3HakaM. OObeKTaMHM HUX MOTYT OBITh pAacHpaBiI€HHbIE U 3acCyllCHHbIE
HACcEeKOMblIE, PaKooOpa3Hble, PAaKOBHUHBI MOJUIIOCKOB, OT/AEIbHBIE YAaCTH CKEJIETOB >KUBOTHBIX. B
KOJUIEKLIUSAX COUETAIOT HAaTypajbHble OOBEKTHI C UX U300paKEHUEM B BUJIE PUCYHKOB WJIM MYJISDKEH
- umuTauuil. IlpennoxeHHsle B nepeyHe MOpPQOIOrH4ecKrue KOJUIEKLUHU JAI0T NPEACTaBICHUE O
BHEIIHEM CTPOCHHU OpPraHOB WJIM MX YacTei, MO3BOJSIOT IMPOBOAUTH CPAaBHEHHUS OOBEKTOB,
BBISICHSTh UX OOIIME YepThl U 4epThl pa3nuuus (Hampumep: "llpencraBurenut oTpsa0B HACEKOMBIX"
U J1p.); 00111e010JIOTHYEeCKUE KOJUIEKIIMY MO3BOJISIOT BBISICHATH B3aMMOCBS3H B OPraHMueCKOM MHpE,
paccMaTpuBaTh pa3BUTHE OPTaHU3MOB, IPOCIIEKHUBATH OOIIEOMOIIOTHYECKHE 3aKOHOMEPHOCTH
(marmpumep: "IIpumepsl 3aIMTHBIX pUcTiocoOneHnid y HacekombIX'"). Komekium, kak u repoapum,
UCMOJIB3YIOT KakK pa3laTO4YHbIM MaTepuasl [uid JEMOHCTpPALlUM HM3y4yaeMbIX OOBEKTOB, JUIs
BBINOJIHEHUS NPAKTUYECKUX 3aJaHUN IIPU 3aKPEIUICHUH MaTepHuajga WIM JUArHOCTHKHM Y4eOHbBIX
pE3yIbTaTOB.

O3HaKOMJIGHHE YYalIMXCS C MHUKPOCKOIMYECKHMM CTPOCHHEM JKUBBIX OpPraHM3MOB - OJHA W3
TNIABHEWINMX 33/1a4 HAyKW, MO3BOJISIONINX IIOABECTH IIKOJIBHUKOB K ITOHUMAHHIO EIHHCTBA
opranu4eckoro mupa. s npoeaeHus 1a00paTopHBIX PabOT B MUPPOBYIO TAOOPATOPHIO BKITFOUCH
MHUKPOCKOII, 2 B KOMIUIEKTE TMOCYAbl © 000pyI0BaHUS OOIIETr0 Ha3HAYCHUS UMEIOTCS HE0OX0IuMoe
OCHAIIIEHUE TSI POBEACHHS J1a0OpAaTOPHBIX paboT.

[udposas maboparopus BKIOYaeT HAOOp AN HM3TOTOBICHHS MHUKporpenapaToB. CBexwue
npernaparbl U3rOTaBIMBAIOT AJIS1 HEMEUIEHHOTO paccMoTpeHus. K HUM OTHOCATCS >KMIKOCTHBIE
(0OBEKTHI OOBIYHO TIOMEIIAIOTCS B BOY, a TIperapaThl COXPAHSIOTCS B TEUCHUE HECKOJIbKHUX JTHEH),
cyxue (Hampumep, 4YacTUIly NTHYBErO Iepa, MPOCTO TMOJOXKHUTh Ha TMPEAMETHOE CTEKJIO WU
MHUKpPOCKONIUPOBATh), JKHUBBIC Tpemaparhl (Ma3Kud - Kalld JKUJIKOCTH, HAlpuMep KpOBH) U
BUTAJIbHBIE TpernapaTshl (KOTOpbIE MCIOJB3YIOTCA Ui H3YyYEHUS MAaJIOKIETOYHbIX OOBEKTOB
(mpocTedmMX, KOJOHUH BOJOpOCHCH), UIsi HaOmoaeHUs JBWKCHUA (Ty(denbku, ameObl).
[TpuroroBneHne MUKpoTpenapaTa BpIpadaThIBACT Yy YYAIIETOCs HABBIKH CAMOCTOSITEILHOW PaboTHI,
AKTUBU3HMPYET MX MO3HABATEILHYIO JCSATCILHOCTh U 3HAKOMHT C TEXHUKOH U METOJUKON HAay4HOTO
uccrenoBanus. B mudpoByro 1abopaTopuio BKIIOYEH TaKke W HA0Op MUKPOMPENapaToB, KOTOPHIHA
COJICP)KUT TOCTOSIHHBIC TIpenaparhl, JOJTO€ BPEMs COXPAHSAIONMIMECS B MPHUTOJHOM JUIA
MUKPOCKOMTUPOBAHHUSI BHJIE.



Crnenyer OTMETUTh, YTO Hapsily C HCIOJb30BAaHUEM TMEPEUMCICHHOTO BBIIE y4eOHOTO
000py/IOBaHMSI BOKHYIO POJIb B M3YyYEHUH OHWOJOTMH WTPAIOT MPUPOIHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIy4aeB TOJIBKO OHM MOTYT OOECIEYHTHh HAMOOJBIIYI0O KOHKPETHOCTh M TOJHOTY
3HAaHUW ydYamuxcs, MOMOTalT ()OPMUPOBAHUIO Yy HUX MPABWIBHBIX OHoNOTMYecKHX 3HaHUi. K
TaKUM KHBBIM O0BEKTaM OTHOCST PAaCTEHUS, )KUBOTHBIC KUBOTO yTOJIKA, aKBApUYMa, TeppapuyMa.
O} PeKTUBHBIM CPEICTBOM 3HAKOMCTBA C TMPUPOAHBIMH OOBEKTAMH SIBISIOTCS OSKCKYPCHH B
OMONIOTHYECKUE U KpaeBequecKne My3eH, OOTaHWYECKHE CaJbl, 300MapKU U OKPY’KAIOUINE MIKOTY
€CTECTBEHHBIE U ICKYCCTBEHHBIE IPUPOHBIE COOOIIECTBA.

TpagunuoHHble OMOJIOTUYECKHE MYJSHKHM W MOJETH B HACTOSIIEC BPEMs YCIICIIHO 3aMEHSIOTCS
uGpOBEIME  00pa30BaTENILHBIMH pECypcaMu: BUAeO(PparMeHTamMu, aHuUMalllel, BUPTYyabHBIMH
nabopatopusimu. [{udposeie oOpazoBaTeNbHBIE PeCYypchl HE MOTYT CTaTh TOJHOIICHHOW 3aMEHOM
pCaJbHBIX MPHUPOTHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH ITO3HAKOMHTHCS C 0Oojiee IMUPOKHM
KPYTOM OOBEKTOB, CO3JAIOT MPEANOCHUIKH Il HHTCHCU(UKAIMH 00pa3oBaTeIbHOTO IMpolecca H
o0ecreynBalOT  HE3aMEJIMTENbHYI0  OOpaTHYIO  CBSi3b, KOMIBIOTEPHYIO  BU3yalH3aIlHIO
UHOPMAIUH, aBTOMATH3AIIIO YIIPABJICHUs Y9eOHOM JesITeTbHOCTRIO i KOHTPOJIb €€ Pe3yJIbTaToB.

OcHamenue A W3Y4YEeHHS XUMHH TPEACTABICHO B BHUAE JIEMOHCTPALMOHHOTO O0OpYyAOBaHMUS,
KOMIIJICKTa XHMHYECKUX DPEAKTUBOB C HEOOXOJWMBIM O0OpYAOBaHHEM H3 OOMIET0 KOMILICKTa
MOCYIII ¥ 00OPYAOBAHUS JJISl YYSHHYECKHUX OIBITOB M KOMIUIEKTa Koyuiekiuid. Kpome toro, mpu
U3yYSHHN XMMHUH HCIIONB3YeTCs 00Ias il €CTeCTBEHHO-HAYYHOTO IUKJIa IH(poBasi 1abopaTopus,
a Takke mudponas abopaTopus MO XUMHUH (KaK JOMOJHUTENBHBIA 3JEMEHT I YIIIyOJIEHHOTO
W3Y4YEHUS] XUMHUH).

JIeMOHCTpalMOHHBIA IKCIIEPUMEHT SBIIACTCS BaXHOW YacThi0 OOydYEHHS XHMHH. 371eCh BaKHO
MMOMHHUTH, YTO TIPH €T0 TPOBEIACHUH O00s3aTEIIFHO JOJHKHBI OBITH COOJIFOJCHBI BCE HEOOXOIMMBIC
STAIlb:

MIOCTAaBKa LEIN 3KCIEPUMEHTA,

OMKCaHUE HEOOXOIUMOTO ISl €T0 BBIMOJIHEHUSI 000PY/I0OBaHHS U PEaKTHUBOB,

TJIaHUPOBAHKE TOPSAJIKA POBEACHMUS,

ONMCAaHUE UCXOIHBIX BEILECTB,

MIPOTHO3UPOBAHKE 0KU/IAEMBIX B PEAKIIMOHHON CMECH U3MEHEHUH U PE3yJIbTaTOB SKCIEPUMEHTA,
onuvcaHue U3MEHEHUH, MPOU30IIEIINX C BEIIECTBAMHU,

(opMyITUPOBKA BBIBOJIOB U3 SKCIIEPUMEHTA,

CO3J]aHUE PUCYHKA IKCIIEPUMEHTAIBHON YCTAHOBKU M COCTABJICHUE YPABHEHUS PEaKLINM.

B mpomecce mpoBeneHUs JAEMOHCTpAlMid, y4alllhecs OCBAMBAIOT JTalbl MPOBEACHUS OIbBITA,
nodroMy HambOoiee J(PQPEKTUBHBIM SIBISETCS HE TNPOCTOE ONHCAHUE ONbITA YYUTENIEM, a
UCTIOJIb30BaHUE HBpUCTHYECKOW Oecenbl. [Ipw peanu3ammu Takoro CIEHApHUs JaXXe HE OYCHb
CJIOKHBIN OIBIT 3aHUMAET JOBOJIEHO MHOTO BPEMEHHM, HO CJIEIOBAaHUE €My MO3BOJSET 00ECTIeUUThH
NOHUMaHue OOydYalomMMICS TPHUEMOB HAYYHOTO TIO3HAHWS M HCIOJNb30BAHWE HX YK€ B
CaMOCTOSITETTFHON NIEATENIbHOCTH B IMPOLIECCe YUYEHHUECKOTO dKcrepuMenTa. Ha HadanpHOM sTame
n3ydeHuss xumuu (B 8 - 9 kiaccax) MMEHHO TaKOW TOJXOJ MO3BOJSET JOCTUYL MaKCHUMaJIbHON
(b (HEKTUBHOCTH OT MPOBEJCHUS JIAOOPATOPHBIX U MPAKTUIECKUX paboT, a Takke cPopMUPOBATH Y
YYaIIUXCsl OTBETCTBEHHOE OTHOLIEHHE K SKCIIEPUMEHTY.

[Ipy oOueHMBaHUHM YYCHHMUYECKUX TPAKTUYECKHX pabOT IenecooOpa3Ho YYHUTHIBATh MOJIXO/BI,



HCIIOJIB3YIOMIMEC B JSK3aMCHAIIMOHHBIX MaATCpUajiax. TaK, B HACTOALICC BpEMs IMpeajiaracrcs
IKCIICPUMCHTAJIbBHOC 3aJIaHUEC, MTPECAYCMATPUBAIOLICC BLI60p ABYX BCHICCTB U3 IIATHU IIPCAJIOKCHHBIX
U IIPOBCACHHUC C HHUMHU peaKuHﬁ, OTpaXXarmux XUMHYCCKUC CBOMCTBA YKa3aHHOIro B YCJIOBUH
3aJaHus BCHICCTBA. OI_ICHI/IBaHI/Ie HUACT Ha OCHOBAHUH OTHCTA YUYCHHKaA O npouenaHHoﬁ pa60Te
(ypaBHeHI/IH peaKL{Hﬁ, BBIBOABI O Ha6J'II-0I[eHI/I$[X) U Ha OCHOBAHHU IIPAMOTO Ha6J'II-0,I[eHI/I$[ 3a
,HGIZCTBHHMH YUYC€HUKA 11O IIPOBCACHUIO OIILITOB. HpI/I O9TOM BBIACIIAIOTCS 3Tallbl 0T60pa BCIICCTB U
CMEHIMBaHUs BEIIECCTB B COOTBETCTBHUU C ITYHKTaMU MHCTPYKIUH K pa60Te.

BaxxHeimmum HampaBiIeHHEM KaK JIEMOHCTPAIIMOHHOTO, TaK M YYCHHYECKOTO IKCIIEPHUMEHTA JOKHO
CTaTh HCHOJb30BaHHE HU(PPOBOI TabOpaTOpuu, KOTOpas MO3BOJSIET OPraHU30BATh XUMHUYECKHA
HKCIEPUMEHT Ha MPUHIIUIIMAIBHO HOBOM YPOBHE, MIEPEHTH OT KaUeCTBEHHON OLIEHKH HAOII0JaeMbIX
SBIICHAH K CHCTEMHOMY aHallM3y KOJIMYECTBEHHBIX XapakTepucTHk. [Ipm pabore ¢ maTdyukamu
mudpoBoit JabopaTopuu 0OECTIeUnBACTCs] aBTOMATU3UPOBAHHBIN cOOp M 00pabOTKa JTaHHBIX, XOI
IKCTIIEPHUMEHTa MOXET OTOOpakaThCs B BHIC TPa(UKOB WM MOKa3aHHWH MPUOOPOB, a pe3ylbTaThI
OKCIIEPIMEHTOB MOTYT COXpaHSAThCSA UIMTEeNbHOE Bpems. HawmOomnee akTyanbHBIM ISl XUMHH
SBISIETCSL TIEPEXO0J] K KOJMYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPBIH MOXKHO MPOMLTFOCTPHPOBATH
CIIEAYIOMIMMHU TIPHUMEpaMHU: H3y4YeHHE CTPOSHHs IUTaMeHH, ompeneneHue pH B pasHBIX cpenax,
OTpe/ieNICHHe CKOPOCTH PEaKIuu, U3YYCHHE BIUSHUS KOHIIEHTPALMU M TEMIIEPAaTyphl HA CKOPOCTh
peakuuu.

[Mudposas nabopaTopusi MO3BOJSET PEATU30BATh MEXKIPEIMETHbBIE CBSI3U C JPYTUMHU IIpeIMeTaMU
€CTECTBEHHO-HAy4YHOI'0 IIMKJIA, IIOCKOJBKY JAaeT BO3MOXKHOCTH BBIIOJIHATH HWHTETPUPOBAHHBIE
y4eOHbIE UCCIIEIOBAHHUS 110 €CTECTBEHHBIM HAayKaM, IPUMEHSATh U OCBAUBAThH 3JIEMEHTHI CTATUCTUKHU
1 UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

Tlpunosicenue N 6

K Memoouueckum pekomenoayusm

INPUMEPHBIA NEPEUEHBb OBOPYJIOBAHMUS,
PACXO/IHBIX MATEPHAJIOB, CPEJCTB OBYYEHUS 1
BOCIIUTAHUSA 1JISI CO3TAHUS 1 OBECITEUEHUSA
®YHKIIMOHUPOBAHUSA IEHTPOB OBPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMW U TEXHOJIOTTYECKOMN
HAIIPABJEHHOCTEMH "TOYKA POCTA" B
OBLIEOBPA3OBATEJIbHBIX OPTAHU3ALIUAX,
PACIHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U
MAJIBIX TOPOJIAX

Tabauya N 1

CTAHJAPTHBIH KOMILJIEKT



HanmenoBanue
06opynoBaHUsS

Kparkue npumepHbie
TEXHUYECKUE
XapaKTEPUCTUKHU

KonunuecTtBo equHUI]
ittt
00111600pa30BaTEIIbHBIX
OpraHu3alvii, He
SIBIISTFOIITAX CST
MaJJOKOMIUIEKTHBIMHU,

Cl. U3M.

KonnuectBo enunumiy
IS
00111600pa30BaTEIILHBIX
OpraHHu3alnii,
SIBJISTFOIIIMX CSL
MaJIOKOMIUIEKTHBIMH,
ell. U3M.

Ecte

CTBCHHO-HAY4Has HAIIPABJICHHOCTDb

O611ee o6opyaoBanue (pusmka, Xumust, OMOTOTHSI)

1.1.

[{udposas
rabopaTopust

yadeHHYecKast
(busuka, Xumus,
OVOJTOTHS)

[{ndposoit maTamk
PIIEKTPOIIPOBOHOCTH
[{ndporoit natunk pH
[{ndposoit maTamk
[OJIOKEHUS

[{ndposoit naTumk
TeMIepaTyphbl

[{ndposoit naTymk
Q0COJIIOTHOTO JaBICHUS
[{udposoii
ocLMIIIOrpapuuecKuit
ImaTInK

Bechl 21eKTpOHHBIE
yaeonbIe 200 T
Mukpockom: G poBOH
JTH ONITUYECKUN C
yBenuuenuem ot 80 X
HaGop a1 u3rotopneHus
MUKpOIIpEapaToB
Mukporpemnaparhb
(Habop)
CoeuHUTENbHbIE
[POBO/Ia, IPOTPAMMHOE
oOecreyenue,
METOMYECKHE YKa3aHUs
KOMILIEKT
COITYTCTBYIOLIIUX
JIEMEHTOB JIsl OTIBITOB I10
MEXaHUKe

KOMILIEKT
COIYTCTBYIOIIUX
PIIEMEHTOB JISI OTIBITOB I10
MOJIEKYJISIpHOM (pr3uKe
KOMILICKT
COITYTCTBYIOIIIUX
PIIEMEHTOB TSI OTIBITOB 10
PIIEKTPOIMHAMHKE
KOMILICKT

3 mmT.

2 IIIT.




COIIYTCTBYIOIIUX
DJICMCHTOB JIA OIIBITOB I1O
(OIITHUKC

1.2.

KOMILIEKT moCy Ibl
1 000pyTOBaHUS
111 YICHUIECKUX
OTIBITOB ((pu3nKa,
XUMUSI, OMOI0TH).

[[ItaTiB 1a60PATOPHBIIA
XUMHYECKUI

Hab6op yamek [letpu
HaGop nHCTpyMEHTOB
[pernapoBaIbHBIX

JlokKa U1 COKUTaHus
BEIIECTB

Crynika dapdoponas ¢
[ECTUKOM

Habop 6aHOK 17151
XPaHEHHsSI TBEPIbIX
peakTrBoB (30 - 50 mu)
Habop ckisiHOK
(makoHOB) ISt XpaHEHUs
[PACTBOPOB PEAKTHBOB
Ha6op mpubopoxk (I1X-14,
[1X-16)

[IpubGop nmst mosydeHus
ra3oB

CriupToBKa

["oprodee /151 CIUPTOBOK
dunpTpoBanbHasg Oymara
(50 mT.)

Konba xonnueckas
[Tanouka crexnsiHHAS (C
[PE3NHOBBIM
HAKOHECYHUKOM )
Yarmreuka tst
BbITTAPUBAHUS
(BeIMTapuTEIHHAS
Jarnieyka)

MepHBbII TUIUHID
(TJ1aCTUKOBBIN)

BopoHka cTekIsiHHas
(Mmautast)

CrakaH ctexstHHbIH (100
MJT)

["a300TBOTHAS TPYyOKa

2 1IIT.

bOJIOI' A

KOMILIEKT BiIa)KHBIX
MpenapaToB
TEMOHCTPALIMOHHBIN

Ha3HAYCHHUE!
ITEMOHCTPALMOHHOE,
MaTepuall KOHTeHepa:
[1aCTHUK,

repMeTHYHAs KPbIIIKa:
HaIn4uue,

1 mrT.

1 .




KpEIUIEHUE 3KCIIOHATa:
HaIu4ue,
KOHCEPBUPYIOLIEE
BELIECTBO: HAIMYHE,
HaKJIEHKa ¢
HAaUMEHOBAaHUEM:
HaJIM4He.

He meHee 10 mpenapaToB
113 IPUBEJICHHOTO HIXKE
CIIHCKA:

BiaxxHblii Tpenapar
"be3zyoka"

BitaxxHblii Tpenapar
"["agroka"

BiiayxHbIid penapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOTO MOJUTIOCKA"
Biaxxuslii npemnapar
"BuyTpeHHee cTpoeHue
KpbIChHI"

Biaxxuslii npenapar
"BuyTpeHHee cTpoeHue
nsarymku"

BitaxxHblIii Tpenapar
"BHyTpeHHee cTpoeHue
TULIEL"

BiiayxHbIi penapar
"BHyTpeHHee cTpoeHHe
PBHIOBI"

Biaxuslii npenapar
"Kapacp"

Biiaxxuslii npenapar
"Kopens 6060BOTO
[pacTeHus ¢ KiryoeHbKamu"
Biiaxxuslii npenapar
"KpeseTka"

BitaxxHblii Tpenapar
"Hepenna"

BiiayxHbIid penapar
"Pa3BuTHe KOCTUCTON
PBHIOBI"

Biiaxxuslii npemnapar
"PazBuTne kypunpr"
Biiaxxuslii npenapar
"Crudomemysa”
Biiaxxuslii npenapar
"Tpuron"

BitaxxHblii Tpenapar
"Uepenaxa 0osioTHas"




Bnaxsblil npenapat "VYx"
BiaxHsIil penapar
"ﬂIJ.lepI/ILIa"

2.2.

Kommekr
repbapues
ITEMOHCTPAaLlMOHHBIN

HaznaueHue:
ITEMOHCTPALIMOHHOE,
OCHOBA JIJISl KPETUICHHUSL:
repOapHBIN JIUCT,

CIIMCOK SKCITIOHATOB:
ISENIIEN (S

He MeHee 8 repOapueB u3
[IPUBEJIEHHOTO HUXKE
cniucka: Haznauenue:
TeMOHCTPALIMOHHOE,
OCHOBA JIJIsl KPETUICHUS:
repOapHBIii THCT,

CITMCOK 9KCITOHATOB:
ISENIIENZ(S

He MeHee 8 repbapueB U3
[IPUBEIEHHOTO HUXKE
CITHCKA!

["epOapwii "JlepeBbs u
KyCcTapHUKH"

["epOapwii

" [lukopacryiue
pacteHus"

["'epOapuii "KopMoBsie
pacteHus"

["epOapwuii "KynbTypHbie
pactenus"

["epOapwmit
"JlekapcTBeHHbIE
pactenus"

["epOapwii "MenoHOCHBIE
pactenus"

["epOapuii "Mopdonorus
pacTeHuit"

["'epOapuii "OCHOBHBIE
CpyIIIbl pacTeHui"
["epOapuii "PacTurenbHble
cooOmiecTa"

["epOapwmit
"CelbCKOX0351CTBEHHbIE
pactenus"

["epOapwii "SI moBUTHIE
pactenus"

["epOapwii K Kypcy OCHOB
o o011ei GMoIorHH

1 mT.

1 .

2.3.

KoMiuiekt

Haznauenue:

1 mT.

1 .




KOJIIEKIINI
TEeMOHCTPAIlMOHHBIH
(110 pa3HbIM TeMaM
Kypca OHOJIOTHn)

ITEeMOHCTpallMOHHOE,
OCHOBA JIJIs1 KpETIJICHUS:
HaJTH4NeE,

HaKJICHKHU C
HaMEHOBAHUEM: HAIMYNE
He menee 10 xoyuteknui
13 IPUBEJICHHOTO HIDKE
CIIHCKA:

Koueknms
"T"o1oceMeHHEBIE
pacteHus"

Konneknus "Oourarenn
Mopckoro Ha"
Komnexius
"[Taneonromoruueckas"
Komnexius
"IIpencraBuTenu OTPsI0B
HAaCEKOMBIX' KOINYECTBO
HaCEeKOMBIX: HE MeHee 4
Konnekius "[Tpumepst
BaIUTHBIX
MPUCTIOCOOJICHUN y
HAaCEKOMBIX"

Komnekus
"[IprcniocobuTenbHbIE
M3MEHEHUSI B
KOHEYHOCTSIX HACEKOMBIX"
Komneknus "PasButue
HACEKOMBIX C HEIOIHBIM
peBpaieHuem"
Komieknus "Passutue
HACEKOMBIX C ITOJTHBIM
[peBpaileHuem"
Komiekms "Pa3sutue
MIeHuIH"

Konneknus "Pa3sutie
0aboukn"

Komnekius "PakoBUHEI
MOJITIFOCKOB"

Komneknus "CemelicTBa
0abouek"

Komexnus "CeMelicTBa
PKyKOB"

Komiexnus "CemeHna u
m1061"

Komneknus "dopma
COXPAaHHOCTH
MCKOIaeMbIX PACTEHHUM U

PKUBOTHBIX"




Hatop
MaJICOHTOJIOTHYECKUX
HAXOJ0K
"[Ipoucxoxenue
geaoBeka"

KOJIMYECTBO MOJIEJIEH: HE
MeHee 14

3. XUMU
3.1. |[IemoHcTpannonHoe(CocTaB KOMILJIEKTa! 1 . 1 .
o0opyoBaHUE CTOJIMK MOJBbEMHBIN

Hasnauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHMIIBL: HE
Mmenee 200 * 200 MM,
[JIABHBIN IIOJBEM C
ITOMOIIBIO BUHTA:
HaIU4Ke

[IITaTus
ITeMOHCTPAIIMOHHBIN
XUMHYECKHI:
Hasznauenue:
IMeMOHCTpanus MprudopoB
1 YCTaHOBOK,

oTopa, CTePKHU, JIAIKHU,
My (TBI, KOJIbIIA: HAJTHYUE,
BO3MOYKHOCTD
BaKperIeHUs SJIEMEHTOB
Ha pa3INYHOMN BBICOTE:
HaIU4ne

IATIITapaT JIst TPOBEICHUS
XMMHYECKUX PEaKIIHi:
Haznauenue:
ITEeMOHCTpAITHS
XUMHAYECKUX PEAKINM,
[OTJIOTUTEIH TTAPOB U
ra30B: HAJIMYKE,
MaTepua KoJaObl: CTEKIIO
HabGop st anekTponza
ITEeMOHCTPALIMOHHBIN:
HasnaueHue: nusyueHue
3aKOHOB DJIEKTPOJIH3a,
cOOpKa MOJICITH
AKKyMYJISITOpA,

E€MKOCTb: HaJU4He,
PIICKTPOIBI: HAJTMIHE
KoMITIIeKT MEpHBIX KOJIO
MajIoro oobeMa:
Hasznauenue:




ITEMOHCTPALMOHHBIC
OTIBITHI,

00BeM k010: oT 100 M1 1O
2000 mur,

KOJTMIECTBO KOJIO: HE
Mmeree 10 mT.,

MaTepHra KoJj0: CTEKIIO
Ha6op dnakonos (250 -
300 MJ1 aJ1s1 XpaHEeHUst
[PACTBOPOB PEAKTHUBOB).
HasnaueHnue: xpaHneHue
[PAaCTBOPOB PEAKTHBOB,
KOJTMYECTBO ()JIAKOHOB: HE
Mmenee 10 mT.,

MaTepuan (pIakoHOB:
CTEKJIO

MpoOKa: HaTn4Ine

[ IpuGop 17151 OTBITOB TIO
XUMHUH C JIEKTPUICCKUM
TOKOM (J1aOOpaTOPHBIIN)
[Tpubop mms
MJUTIOCTPAIIAN 3aKOHA
COXpaHEHUST MaCChI
BEILIECTB: COCY/T
JlaHmoabTa: HATUYHE,
poOKa: Hajauuue,

TUT TpUOOpa:
ITeMOHCTPaIMOHHBIN
JlenuTenbHas BOPOHKA:
Hasznauenue: pazienenue
IMBYX KUIKOCTEN 11O
[JIOTHOCTH,

MaTepHrall BOPOHKH:
CTEKJIO

'V craHoBKa 111
[EPETOHKH BEIICCTB:
Hasznauenue:
ITEMOHCTpAIUST OYUCTKH
BEIIECTBA, IEPErOHKA,
KOJIOBI, XOJIOAMIBHUK JIJIS
OXJTKICHUS, AJTIOHXK,
MpoOKa: HaJTu4ue,

ITMHA YCTAaHOBKH: HE
Menee 550 mm

[IpuGop nmst morydeHust
ra3oB: Ha3HAYCHUE:
[MOJTy4eHHE Ta30B B MaJIbIX
KOJIMYECTBAX,

COCTaB KOMIUICKTA: HE




MeHee 6 peaMeTOB
baHst koMOMHUpPOBaHHAS
maboparopHas: baus
BO/ISIHAS: HAIMYHE,
KOJIbIIa CMEHHBIE C
OTBEPCTHSIMH Pa3HOTO
ImuameTpa: HaJu4ue,
[UIMTKA JIEKTPUYECKas:
Hau4yue

Ddapdoposas cTymnka ¢
rnectrukoM: HazHaueHue:
7151 pa3MeNbueHus
KPYITHBIX (paKIHid
BEIICCTB U
[PUTOTOBJICHUS
[MOPOIIKOBBIX CMecer
Komruiext TepmomeTpoB
(0-100 C; 0-360C)

3.2.

KoMIuiekt
XUMHYECKUX
[PCaKTHBOB

CocTaB KOMIUIEKTA:
Ha6op "Kucioter"
(a3oTHasI, cepHas,

coJisiHast, opTodochopHas)

Ha6op "T'uapoxcuasr"
(ruppokcun 6apus,
CHIPOKCH/T KaJIHS,
HIPOKCH]] KaJIbLIHS,
THUIPOKCH]T HATPUS)
Ha6op "Oxcus
MeTauioB" (aTIOMUHUS
OKCHI, Oapusi OKCHI,
brenesa (I11) okcw,
KaJIbIUsS] OKCUJ], MarHUS
oxcun, menu (I1) oxcup,
[IMHKA OKCHI)

Ha6op "lllenounsie u
[1IeJTI0YHO3EMETTbHBIC
MeTasuibl" (JIUTHI,
HATPHIA, KaJTbIIAN )
Hab6op "Metasmibr"
(amoMuHUI, Keneso,
MarHui, Meb, [INHK,
0JIOBO)

Ha6op "lllenounsie n
[11eJI04YHO3EeMEIIbHbIE
MeTasuibl" (JIUTHIA,
HATPHIA, KaJIbIIN)
Habop "OrueonacHele

BemecTBa" (cepa, hocdop

(KpacHbIl), OKCH]L

1 mrT.

1 .




thocopa (V)

Ha6op "T"anorensr" (o,
Opom)

Ha6op "T"anorenummpr"
(aTFOMHHMST XJIOPUI,
AMMOHWUS XJIOpUI, Oapust
xopu, xemnesa (I1I)
XJIOpUJ, Kalus WO,
KaJIUs XJIOpUJI, KaJIbLIUs
XJIOpU, TUTUS XJIOPUJ,
Maraus xjgopun, meau (I1)
XJIOpHUI, HATPUsI OPOMHI,
HaTpUsl GTOPUJ, HATPUS
XJIOpU/I, IMHKA XJIOPU/)
Ha6op "Cynbharsl,
Cyabpubl, CyIbhuTH"
(amromMuHMS CyIb(haT,
AMMOHHUS CyJIbdar,
bresesa (I1) cymedun,
pxenesa (1) cynbdat, 7-mu
BOHBIN, Kamus cyibdar,
koOanbTa (II) cynbdar,
MarHus cyiabdar, Meau
(I1)) cynbdat O6e3BoHBIH,
menu (II) cynbdat 5-tu
BOJ/IHBIH, HATPUS CYTbOUI,
HaTpUs CyIbQUT, HATPUS
cynb(haT, HaTpus
ruapocyibdar, HUKeIs
cyibdar

Ha6op "Kap6onaTsr"
(amMoHMsI KapOOHaT,
Kanus kapoonar, mezu (1)
KapOOHAT OCHOBHOM,
HaTpHsi KapOoOHAT, HATPUS
ruapokapOoHar)

HaGop "®ocdartsl.
Cunukatsl" (Kayus
MoHOTHApOoOpTOdhOChaT,
HATpUs CUIIMKAT 9-TH
BOJIHBIN, HATPUA
opTodocdar
Tpex3aMeIeHHbIN, HATPHs
muruapodocdar)

Ha6op "Amnerarsl.
Ponanunbsl. CoenMHEHHS
pkesesa (kamus areTar,
Kanus dpeppo (1I)
reKcalManu, Kaus




dbeppo (II) rexcaunonunsa,
KaJIusl pOJIaHU]I, HATPUS
AIeTaT, CBMHIIA aIleTar)
Ha6op "CoenuHeHus
Mapranma' (Kaaus
[epMaHraHat, Maprasua
(IV) oxcun, mapranma (1)
cysibdat, Mapraaia
XJIOPH]T)

Ha6op "Coenunenus
xpoma" (aMMOHHUS
IMUXpOMAaT, KaJlust
ITUXpOMaT, KaJlusi XpOMar,
xpoma (IIT) xmopun 6-Tu
BOJTHBI)

Hab6op "Hutpats"
(TFOMHUHMS HUTPAT,
AMMOHUSI HUTPAT, KaJTus
HUTPAT, KATBIUS HATPAT,
meu (I1) aurpart, Hatpus
HUTpAaT, cepedpa HUTPAT)
Ha6op "Mnaaukatopsr”
(J1akMOM T, METHIIOBBII
OpaH>KEBbIi,
(beHoadTaNeHH)

Hatop
"Kucnopoaconepxaiue
OpraHuveckue BeniecTna'
(atleToH, TIUIEPUH,
ITUATHIIOBBIN Up, CIUPT
H-OyTHJIOBBIN, CITUPT
M30aMHUJIOBBIN, CTIUPT
300y TUIIOBBIM, CITUPT
PTHIIOBBIN, (PEHO,
(dbopmainuH,
DTHJICHTIINKOJIb,
[YKCYCHO-3THIJIOBBIN 3¢up)
Habop "Yrnesogopoast"
(OeH3uH, rekcaH, He(Th,
TOJTYOJI, IUKIIOTECKaH )
Habop "Kucnotst
opranudeckue” (KHcioTa
AMUHOYKCYCHAas1, KHCIIOTa
OeH30iiHas, KHCIIoTa
MaclisiHas1, KUCJIO0Ta
MypaBbUHAas!, KUCIOTa
0JIEMHOBAsA, KUCIIOTa
MaJbMUTHHOBASI, KUCIIOTA
CTeapuHOBAsI, KMCIIOTa




[YKCyCHasi, KHCJI0Ta
[aBesieBas)

Habop "YrieBompl.
IAMuHBI" (aHUJIMH, aHUJIVH
CEpHOKHCIIBIH,
JI-r1roK03a, MeTHIIAMUH
CHAPOXIIOPH]I, Caxapo3a)

3.3.

KomriekT
[KOJUIEKIINHI U3
CITHCKA

Hasnauenue:
ITEeMOHCTpaMOHHOE,
BU]T YITAKOBKU: KOpOOKa,
OIMMCaHue: HATNIHe
CocTaB KOMIIJIEKTA:
Konneknus "Bomxokua"
Konneknus "KameHHBIN
[YTOJIb U TIPOJTYKTHI €r0
repepadoTku"
Komneknus "MeTamisl u
craBbl"

Konnekmus "Munepans 1
ropHbIe opobl" (49
BHIOB)

Koueknms
"MuHepasibHbIE
yaoopenus"

Komnekus "Hedts u
MPOAYKTHI €
nepepaboTku"
Komnexius
"IIimactmaccer"”
Komieknus "Tommuso"
Konnexmus "UyryHn u
cTaJn"

Komnekmus "Kayuyk"
Komrekmsa "Ikana
TBepOoCTH"

HaGops! m1st
MOICTTUPOBAHUS CTPOCHUS
OpraHUYEeCKUX BEIICCTB
(yaeHnueckue) He MeHee 4
IIIT.

1 mrT.

1 mIT.

DOU3NKA

CocTaB KOMIUIEKTA:
[IITaTus
ITeMOHCTPAIIMOHHBIN:
HasnaueHue: nposeeHue
IMTEeMOHCTPAIIMOHHBIX
OIBITOB, OCHOBAHUE,
CTEP>KEHb, JaKHU, KOJIbIIA,

1 mrT.

1 mIT.




My TBI: HamMuMe

CTOJIMK MTOTEMHBIN:
Tun cTonuka:
yaeOHbII/T1a00paTOPHBIH,
0TI0pa, CTEP>KEHb
BUHTOBOM, BUHT
[PEryJIMPOBOYHBIN:
Hau4ue,

(byHKIUS TOabeMa U
OITyCKaHUS CTOJIMKA:
Ha4ue

ICTOYHHMK TTOCTOSIHHOTO U
[epeMEHHOT0
HATIPSDKEHUS:
Haznauenwue: st nUTaHus
PETyJIUPYEMBbIM
MepeMEeHHBIM U
[MOCTOSTHHBIM TOKOM
DIIEKTPUYECKUX CXEM,
gacrtoTa, I'm: 50,
moTpebisieMast MOIITHOCTb,
BA: 10

MaHoMeTp KUJKOCTHON
ITeMOHCTPALIMOHHBIN:
Hasnauenue: n1st
M3MepeHus JaBICHUs 10
300 MM BOZISTHOTO CTOJIOA
BEIIIIC U HIKE
aTMOC(HEpHOTO JaBICHMUS,
crexistHHas U-o0pa3Has
TpyOKa Ha IMOJCTaBKe:
ISENIIEN (S

KamepToH Ha
[PE30HAHCHOM SIIIHKE:
Hasnauenue: s
ITEMOHCTPAIIUU 3BYKOBBIX
KOJICOAHUI B BOJIH,

TBa KaMepTOHa Ha
[PE3OHHUPYIOMIUX SITUKAX:
HaM4yne,

[PE3UHOBBIN MOJIOTOYEK:
ISENIIEN (S

Hacoc BakyymHBIi C
PIIEKTPOTIPHUBOIOM:
HasnaueHue: co3ganue
pa3psLKEHUs WU
30BITOYHOTO JTABJICHUS B
3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHHE




PKUIKOCTH TPU
[MOHM>KEHHOM JaBJICHHH,
BHEILIHEE U BHYTPEHHEE
ITaBJICHUE U JIp.

Tapeinka BakyyMHasi:
Hasznauenwue:
ITEMOHCTpALUs OTIBITOB B
3AMKHYTOM 00BeMe C
pa3pe’KEeHHBIM BO3/1YXOM,
OCHOBaHHE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pe3UHOBAas
pOKJIaJIKa,
PIEKTPUYECKHUI 3BOHOK:
Ha4ue

Benepko Apxumena:
Hasznauenwue:
ITeMOHCTpanus IeUCTBUS
PKUIKOCTH Ha
[OrpyKeHHOE B Hee TeJlo
11 I3MEPEHNE BEJINYMHbI
BEITAJIKUBAIOIICH CHIIBI,
BEJIEPKO, TEJIO
MTUHAPUIECKON (OPMBI,
[PY>KUHHBIN TUHAMOMETP:
Ha4ue

(OrHMBO BO3AYLIHOE:
HaznaueHue:
ITEMOHCTpALIUS
BOCTLIIAMEHEHUSI TOPIOYEH
CMecCH TIpH €€ OBICTPOM
CKaTuw,

TOJICTOCTEHHBIN IIMIINHP,
[OpIIEHb Ha
METaJUTMYECKOM LITOKE C
PYKOSITKOM, MOCTaBKa
1S IJIMHpA: HAJTMIHe

4.1.

Ob6opynoBanue st
NIEMOHCTPAIUOHHBIX
OIIBITOB

[TpuGop mmnst
ITEMOHCTpAIINN JaBICHHS
B skuAKoCcTH: HasHauenue:
ITEMOHCTpAIU U3MEHCHHUS
IMaBJIEHUS C TTyONHOM
[OrPYKCHHUS,

ITaTYMK aBIEHUS,
KPOHILITEWH JIJIs1
KpPETUICHUS Ha CTCHKE
cocy/a: HAIN4IHe

[1pubop nns

HEMOHCTpalun




ATMOC(EPHOTO JaBICHUS
(MarmeOyprekue
[oJTyapus):
HaznaueHue:
ITEMOHCTpALUS CHITBI
aTMOC(EPHOTO TaBJICHUS,
ITBa pa3beMHBIX
METaUTMYECKUX
[OJTyIIapys ¢ IPOYHBIMU
[PYYKaMHu M XOpOLIO
npunuUIOBaHHBIMU
KpasiMU, HUTITIENb C
KpaHOM: HAJIM4HE,
CO03/1aBaeMO€ BHYTpHU
[1apoB
BaKyyMMETPHUECKOE
imaBnenne: He meHee 0,05
MI]Ia,

MaKkCHMaIbHOE
pa3pbIBarollee yCuiine: He
Menee 90 H

HaGop Ten paBHOTO
oObeMa: Haznauenue: mis
oTpeIeTICHUS 1
CpPaBHEHUS TETLIOEMKOCTH
1 TUTOTHOCTH Pa3IMYHBIX
TBEP/IBIX MaTEPHUAJIOB,
[VUTHHIPBI U3 PA3TUYHBIX
MaTepHualioB: HE MeHee 3
[IT.,

KPIOYKH JIJIST
[10/IBEITBAHHS
[WIMHAPOB: HAJTMUKE
HaGop Ten paBHOI Macchl:
Hasnauenue: s
oTIpeICTICHUS 1
CPaBHEHHUIO TUIOTHOCTH
Pa3IMYHBIX MaTEPHAJIOB,
[IVUTHH/PBI U3 PA3TUYHBIX
MaTepHalioB: HE MeHee 3
[T,

KPIOYKH JIJIS
[10/IBELITBAHHS
[VUTMHAPOB: HAJTUYNE
Cocy bl COOOIIArOIINECS:
Hasnauenue:
ITeMOHCTpaLUs
0JINHAKOBOTO YPOBHS
OHOPOJHOM KUAKOCTH B




COOOIIAOIINXCA MEKITY
co0oif cocyaax pa3Hoi
(bopMBI,

COO0IIaroIHeCs
CTEKJISTHHBIC TPYOKH
pa3HOl (OPMEI: HE MCHEE
3 mT.,

[10JICTaBKa: HAJINYHE
TpyOka HeroToHa:
Hasznauenue:
IMEMOHCTpALUs
0JIHOBPEMEHHOCTH
MaIeHUsT Pa3IMYHBIX TEI B
pa3pe:KEHHOM BO3/yXe€,
(YHKIIHS TOAKITFOUCHHS K
BaKyyMHOMY HAacoCy:
Ha4yne,

THA TPYOKH: HE MEHEe
80 cM.,

[PE3MHOBBIE TIPOOKH,
HUIIENIb: HATH4Ke,
KOJIMYECTBO TEJ B TpyOKe:
He MeHee 3 IIT.

[[Tap ITackas:
Hasznauenue:
ITEMOHCTpaIUs Tiepeaadn
MPOU3BOANMOTO Ha
PKUIKOCTD JIaBJICHUS B
3AMKHYTOM COCY/IE,
IMEMOHCTpaLus MOJbeMa
PKUIKOCTH TIOJ IEHCTBHEM
ATMOC(EPHOTO JaBJICHUS,
METATMYECKUN ITUIUHIP
C OIlpaBaMM, OPIIEHb CO
[IITOKOM, ITOJIBIi
METAJIIMYECKUI 11ap
OTBEPCTHSIMH: HAJTHYUE,
IUTMHA IIITMHAPA: HE
MeHee 22 cM,

ITuaMeTp mapa: He MeHee
8 cM

[[lap ¢ konbIIOM:
Haznauenwue:
IMEMOHCTpaLus
[pacIIupeHus: TBEPIOTO
Teja pU HarpeBaHUH,
[ITaTUB, METAJUINYECKOE
KOJIBIIO C My(TOH, mmap ¢
[ICTTOYKOM: HAJTUUHE,




IJTMHA LIETIOYKU: HE MEHEee
80 MM,

MuaMeTp 1apa: He MeHee
25 MM

[ [nTMHIPBI CBUHIIOBBIE CO
ctpyrom: Haznauenwue:
ITEMOHCTpALUs B3aUMHOTO
IPUTSHKEHUST MEXKTY
QTOMaMU TBEp/bIX TEJ,
KOJIMYECTBO OJIMHAKOBBIX
[MIMHAPOB: HE MEHee 2
[T.,

MaTepuall HUINHIPOB:
CTaJlb U CBUHEII,

KPIOYKH JIJIS
[O/IBEIIIMBAHMS: HATMYUE,
CTpYT, HaMpaBJISIOIIas
TpyOKa: HaIM4Ine
[Tpu6op Jlenmna:
Hasznauenue: nist
MiCClIe/IOBAHUS
3aBHCHMOCTHU
HaIpaBICHUS
MHYKIIMOHHOTO TOKa OT
XapaKTepa U3MEHEHUS
MarHMTHOTO MOTOKa,
CTOMKA C KOPOMBICIIOM:
HaM4Yue,

KOJTMYECTBO
QITFOMHHHEBBIX KOJICII: HEe
MeHee 2 MIT.,

poOpe3b B OAHOM H3
KOJIeLl: HaJIn4YKe

Maraut m1yrooOpa3HbIit
ITeMOHCTPAIIMOHHBIN:
Hasznauenue:
ITeMOHCTpalMs CBONCTB
[MOCTOSIHHBIX MarHUTOB,
TUT MarHUTA:
HaMarHW4YEeHHBIH OpYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEHUE TIOJTFOCOB
MarHuTa: HaJu4ane
MarHut 1moJjocoBoi
ITeMOHCTPALIMOHHBIN
(mapa): Haznauenue:
ITeMOHCTpalMs CBONCTB
[MOCTOSIHHBIX MarHUTOB,




THII MarHUTA:
HaMarHUYCeHHBIH OpyCOK
PSIMOTHHEHHOM (HOPMBI,
KOJIMYCCTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE MTOJIIOCOB
MarHuTa: HaJu4due
CTpenKky MarHWTHBIC Ha
mratuBax: HaznaueHnme:
IMTEeMOHCTpAaIIUS
B3aMOACHCTBHS MOTIOCOB
MarHuTOB, OPUEHTALIMH
MarHuTa B MAarHUTHOM
roJje,

HaMarHUYCHHAs CTPEJIKa:
HaIu4ue,

KOJIMYCCTBO IIBETOB
MarHuTa: He MeHee 2,
[10JICTABKA: HAJIMYKE
Ha6op
ITeMOHCTPAIIMOHHBIN
"DnexTpocTaTuka"
(371eKTpOCKOMBI (2 IT.),
cystaH (2 mrT.), majoJka
CTEKJITHHAs, ITaJ0oYKa
>00HHTOBAS, IITATUBEI
m3osMpyronme (2 mr.)
MarmHa 31exkTpodopHast
T BEICOKOBOJIHTHBIH
ctounuk: HazHaueHue:
1S TIOTTyYeHust
PIIEKTPUYECKOTO 3apsiaa
BLICOKOI'O IOTEHIIMANA 1
[OJTy4eHHS] HCKPOBOTO
paspsiia,

ITMCKU Ha CTOMKAaX:
HaIuyue,

KOJIMYECTBO JICHICHCKUX
0aHOK: HEe MeHee 2,
[10/ICTaBKA: HAJIMYKE
KomruiexT mpoBoOB:
JImmHA: He MeHee 500 MM
- 4 mr., 250 MM - 4 1T,
100 MM - 8 mmiT.,
Ha3HAYeHUE: IS
[TOIKJTFOUCHUS
ITEeMOHCTPALMOHHBIX
puOOpOB U
000pyTOBaHMS K




MCTOYHHUKY TOKa, JUIS
COOPKH IIEKTPUUYECKUX
LIeTek, BKIroYast
PIIEMEHTHI U3 PaOOTHI
"TlocTossHHBIH
PIEKTpUYECKUil TOK"

4.2.

O6opynoBanue st
TabopaTOPHBIX
paboT u
YUSHHYECKUX
OTILITOB (Ha 0aze
KOMILUICKTOB JIJIs
OID)

[[ITaTnB MaGOpPaTOPHBINA C
nepKaTeNs MU

BECBI AIEKTPOHHBIE
MEeH3ypKa, Tpezen
3Mepenus 250 M
imuaamomeTtp 1 H
imuaamomeTtp 5 H
[IUJIMH]IP CTAIBHOM, 25
cm3

[IVUTHHP QTFOMHUHHUEBBIN
25 cm3

[IVUTHHIP ATFOMHUHAEBBIN
34 cm3

[IUJTMHJIP TUTACTUKOBBIN 56
cM3 (7151 U3MEPEHUs CHIIBI
Apxumena)

npyxuHa 40 H/m
npysxuHa 10 H/m

rpy3sl o 100 r (6 wrT.)
rpy3 HaOOpHBII
[YCTaHABIIUBAET MACCy C
marom 10 T

MepHas JICHTa, JIMHEWKa,
TPAHCIIOPTHP

OpYCOK C KPIOUKOM H
HUTHIO

HarpaBJIsiroNIas JITMHON
He meHee 500 MM.
J{0KHBI OBITH
oOecriedeHbl pa3Hble
KOX(PPUITMCHTHI TPCHHUS
Opycka 1o
HaIpPaBJISIIOMEN
CEKyHIOMep
PIIEKTPOHHBIN ¢ JaTYUKOM
HATPaBJIAIONIAs CO
[TKaJI0M

OpyCOK JIEPEBSHHBIN C
[Ty CKOBBIM MarHUTOM
HUTSHON MAsITHUK C
py30M C ITyCKOBBIM
MarHuTOM U C

BO3MOKHOCTBIO

4 1T,




M3MEHEHUS! THHBI HUTH
pbIyar

0JIOK T10JIBYDKHBIN

0JIOK HETOIBYKHBIN
KaJIOpUMETP

TePMOMETP

MCTOYHHK MTUTAHUS
[TOCTOSTHHOTO TOKa
(BBIMPSIMUTEITH C
BBIXO/IHBIM HaIPsKEHHEM
36 - 42 B wiun
OaTapeiiHbIi OJIOK C
BO3MOKHOCTBIO
[PETYJIMPOBKH BBIXOIHOTO
HATIPSKCHHST

BOJIbTMETP
nmByXmpenenpHbii (3 B, 6
B)

aMIIepMeTp
mByxnpenenbabii (0,6 A,
3 A)

pesuctop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[EpEeMEHHBIN PE3UCTOP
(peoctat) 10 10 Om
COCTUHUTEIIHHBIE
poBoja, 20 wmr.

KITIOY

HA0Op TTPOBOJIOYHBIX
pe3ucTopoB plS
coOmparomas JInH3a,
(hOKyCHOE pacCTOSIHHE
100 MM

coOuparoias JnH3a,
(dokycHoe paccrosiHue 50
MM

[paccenBaroIas JINH3a,
(hOKyCHOE pacCcTOsTHHE -
75 MM

DKpaH

ONTUYECKasi CKaMbsl
ciaiin "Monenn
peamera”

OCBETUTEIb

[OJTY LIUITUHIIP C
[UIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop ass U3yuyeHus




ra30BbIX 3aKOHOB
Kanumisipsr
JlndpakiroHHast pemeTka
600 mTpuxoB/MM
/TudpaknnonHas pemerka
300 mTpuxoB/MM

3epkaiio

UlazepHas ykaska
[Tonsipoun B pamke

[{emm FOHra

Karymika MOTOK

biiok n1ogoB

bi10K KOHZEHCATOPOB
Kommac

Maraut

(DJIEKTPOMArHuT

OINNIIKH KENEe3HbIE B
OaHke

Texmomornueckas HaIpaBJICHHOCTb

1.

OO6pazoBaTenbHBIN
KOHCTPYKTOD ISt
MPAKTUKHA OJIOYHOTO
pOrpaMMHUPOBAHUS
C KOMILJICKTOM
aTYNKOB

P0oO0TOTEXHUYECKHI
HaOop MpeIHa3HaueH IS
M3y4eHUs] OCHOB
[POOOTOTEXHUKH, JeTalIeH,
y37I0B U MEXaHU3MOB,
HEOOXOIUMBIX JJIS
CO3/1aHus
[POOOTOTEXHUUYECKUX
[YCTPOMCTB.

Habop npencrassier
c000#1 KOMIUIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCTUHUTETHHBIX
HIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMIIOHEHTOB.

HaGop nmo3BossieT
cobupath (1
[pOrpaMMHPOBATh
coOupaeMbie MOJICTIH ), U3
PIIEMEHTOB, BXOISIIUX B
€ro COCTaB, MOJICIH
MEXaTPOHHBIX H
[POOOTOTEXHUIECKUX
[YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
yIIpaBJIeHHEM, B TOM
YrCIIe Ha KOJIECHOM X0y,
a TaK)Ke KOHCTPYKIUH,

1 mrT.

1 .




OCHOBaHHBIX Ha
MCTIOJIb30BaHHUHU TIEpeay
(B TOM 4YuCIIC YEPBIIHBIX
1 3y0YaThIX), a TAaKXKe
[PBIYAroB.
CBETOINOIHBIN
MaTpUYHBIN JUCIUICH C
Oesnoi MoJICBETKOM Ha
KOHTpOJIIepe
KonuuectBo nmopTos
BBO/Ia/BBIBOJIA HA
KOHTpOJIIEpEe HE MeHee 6
KonuecTBO KHOTIOK HE
MeHee 4

O011ee KOTUIEeCTBO
PIIEMEHTOB: HEe MeHee 520
[T, B TOM YHCJIE:

1) mporpamMMupyeMBbIii
OJIOK yTpaBIICHUS,
KOTOPBIN MOXKET padoTaTh
QBTOHOMHO U B
[IOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) IaTYUK CHIIBI

4) naTYMK paccTOSHUSA

5) TaTYvK 1BETa

6) aKKyMyJISTOpHAs
Oarapes

7) [lmacTukoBbIe
CTPYKTYpHBIE DJIEMEHTHI,
BKJTIOYAs
nepGoprupoBaHHBIC
>JIEMEHTEI: OalIKH,
KyOWKH, OCH U BaJIbl,
COCTUHUTEIIbHbIE
PIIEMEHTHI K OCSIM,
[IIECTEPHU,
MpeIHa3HAYCHHBIC IS
CO3/IaHUS YEPBIYHBIX U
RByOuaThIX Iepenay,
COCTUHUTEIbHBIC U
KPETIC)KHBIE DIIEMEHTHI;
7) I[IporpammuOe
oOecreyenue,
MICTIOIb3yeMOe NSt
[pOrpaMMHPOBAHUS
coOMpaeMbIxX
[POOOTOTEXHUYECKUX
MoOJIeJIel U YCTPOUCTB,




ITOCTYITHO JJI1 CKAUMBaHHUs]
n3 cetu MlHTEepHEeT

O0Opa3zoBaTeNbHbIN
HA0Op 0 MEXaHUKE,
MEXaTPOHUKE U
POOOTOTEXHUKE

KomIutekT 11 u3ydeHust
OCHOB DJIEKTPOHUKHU U
[POOOTOTEXHUKH

HaGop nomkeH ObITh
MperHa3HaAvYeH IS
MPOBEICHNS yICOHBIX
BaHSTHN 110 AIEKTPOHUKE
11 CXEMOTEXHHKE C LENbIO
M3ydeHus: Hanbosee
[pacrpocTpaHeHHON
DJIEMEHTHOM 0a3kl,
[IPUMEHIEMON ISt
MH)KEHEPHO-TEXHIUUECKOTO
TBOPYECTBA YUAIIHXCS U
pa3paboTKH y4eOHBIX
Moieneit podoros. Habop
ITOJKEH TTO3BOJISITh
Y9alIiMcsl Ha IPAKTHKE
OCBOUTH OCHOBHBIE
TEeXHOJIOTUU
[IPOEKTUPOBAHUS
[POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha MPUMeEpe
y4eOHBIX MOjIeTe
[POOOTOB, a TAKKE U3YUUTh
OCHOBHBIC TEXHUYECKHE
[peIeHMs B 001acTH
KHOCPHETUICCKUX U
BCTPANBAEMBIX CHCTEM.

B cocTtaB KOMILIEKTa
ITOJDKEH BXOJIUTh HAOOP
KOHCTPYKTHUBHBIX
PIIEMEHTOB ISl COOPKHU
MaKeTa
MaHUITYJISIITHOHHOTO
po0oTa, KOMIIEKT
METAUTHYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB ISl COOPKH
MaKeTa MOOHIJIBHOI'O
poboTa u T.1I.

B cocTtaB KOMILIEKTa
BXOJIUT HAOOP
PIIEKTPOHHBIX
KOMIIOHEHTOB ISt
M3y4eHUs] OCHOB
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PIIGKTPOHUKU U
CXEMOTEXHUKH, a TAKKE
KOMIUICKT ITPUBOJIOB U
IMTATYNKOB PA3IUIHOTO
TUTIA JUT pa3pabOTKH
[POOOTOTEXHUICCKUX
KOMILIEKCOB.

B cocraB koMIuiekTa
ITOJKHO BXOAMTH: MOTOPBI
C SHKOJIEpOM - HE MeHee 2
[T, CEPBOTIPUBO]T
0oJIBIION - HE MeHee 4 1T,
CEPBONPUBOJ] MAJIBIH - HE
MeHee 2 T,
MH(pPaKpaCHBIN JaTYHK -
HEe MeHee 3 T,
YJIBTPa3ByKOBOM JATUHK -
HE MEeHEee 3 T, JaTInK
TeMIepaTypsl - HE MEHee
1 mT, JaTYnK
OCBEILIEHHOCTH - HE MEHEe
1 mT, HaGOp IMEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucTopsl,
KOH/ICHCATOPBI,
CBETOJINOJIBI PA3IMYHOTO
HOMMHAJA), KOMILIEKT
[POBOJIOB JIJIst
OecraeqHoro
[POTOTUITUPOBAHMUS,
maTa 0ecraeqyHoro
POTOTUITUPOBAHHS,
AKKYMYJISITOp U 3apsiaHOoe
lyCTpOICTBO.

B coctaB koMIuiekTa
ITOJKEH BXOJIUTh
pPOrpaMMHUPyEMbIH
KOHTpOJLIED,
[pOrpaMMHUpPyEMbIi B
cpene Arduino IDE wmm
AHAJIOTHYHBIX CBOOOIHO
[pacTpoCTpaHsIeMbIX
cpenax pa3paboTKH.
[IporpamMmupyembiii
KOHTPOJLIEp JI0JIKEH
00Ja1aTh MOPTAMH TS
MOIKITIOYCHHS TU(PPOBBIX
1l aHAJIOTOBBIX YCTPOWCTB,
unrepdericamu TTL,




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

B coctaB KomIuIeKkTa
ITOJKEH BXOJUTH MOJIYJIb
TeXHUYECKOTO 3PEHMUS,
[TpPEICTABIIIONINI COO0M
BHIUMCIIUTEIBHOE
[yCTpPOMCTBO CO
BCTPOEHHBIM
MUKPOITPOIIECCOPOM
(xoJ1-BO si7iep - HE MeHee 4
[T, YacTOTa SApa HEe
Menee 1.2 I'T1, 00beM
O3V - ne menee 512 MO,
00BEM BCTPOCHHOM
maMsTu - He MeHee 8 10),
MHTETPUPOBAHHOMN
KaMmepoi (MakCUMaIbHOE
paspeleHue
BH/ICOIIOTOKA,
repesaBaeMoro o
mHTepdeiicy USB - He
MeHee 2592 x 1944 en.) n
ONTUYECKOU CHCTEMOIA.
Moy JTb TEXHUYECKOTO
BpeHMsI TOJHKEeH 001a1aTh
COBMECTUMOCTBIO C
pa3IMYHBIMU
[IPOrpaMMHUPyEMbIMHU
KOHTpOJIJIEpaMH C
MMOMOIIBI0 HHTEP(HEHCOB -
TTL, UART, I2C, SPI,
Ethernet. Moynb
TeXHUYECKOTO 3PEHUS
ITOJKEH UMETh
BCTPOEHHOE MPOTPAMMHOE
oOecriedyeHne Ha OCHOBE
OTIepPAIIMOHHON CUCTEMBI
Linux, MO3BOJIAIONICE
OCYIIECTBIISITh HACTPOUKY
CHUCTEMBI MAITTHHOTO
00ydeHHS TTapaMeTpoB
HEUPOHHBIX CETEH s
0OHapyKeHHsI 0OHEKTOB,
OTpeeTICHUs UX
apaMeTpoB U
ImanpHeuen
MICHTU(UKALINY.




Komruiekt noikeH
oOecnieunBaTh
BO3MOKHOCTb U3Y4CHUS
OCHOB pa3pabOTKu
[IPOrPaMMHBIX U
AnmapaTHBIX KOMITJIEKCOB
MH)XCHEPHBIX CUCTEM,
perienuii B cepe
"NuaTepHer Beme", a
TaKXe pelieHui B
00J1aCTH pOOOTOTEXHHUKH,
ICKYCCTBEHHOTO
MHTEIUICKTa U MAIIMHHOTO
0Oy4eHusI.

KommnbrorepHoe 000py10BaHue

1

HoyTOyx

Dopm-pakTop: HOYTOYK;
DKecTkast, HeOTKIIFOUaeMast
KIIaBUATypa: HaJIH4uE;
Pycckas packianka
KJIaBUATYPbI: HATNYHE;
JInaronans sKpaHa: He
MeHee 15,6 TIoMMOB;
PasperieHue skpaHa: He
Menee 1920 x 1080
[MUKCETICH;

Konnuectso snep
polieccopa: He MeHee 4;
KonanuecTBO MOTOKOB: HE
MeHee 8;

bas3oBast TakTOBast YacTOTa
mporeccopa: He MeHee |
[T,

MakcuManbHas TaKTOBas
JacToTa Imporeccopa: He
MmeHee 2,5 I'T;
Koui-nmamsite nporeccopa:
He McHee 6 MOaiiT;
O0BeM yCTaHOBJICHHOM
OTIepaTHBHOM MaMSTH: HE
MeHee 8 ['0aiiT;

O0BeM noIep)KIUBaeMOit
OTIepaTHBHOMN MaMsATH (1115
BO3MOKHOCTHU
[paCIIMpEHNs): HE MEHEe
24 T'0aiiT;

O6bem HakonuTens SSD:
e menee 240 I'0aiiT;
Bpewmst aBTOHOMHOM
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paboThI OT OaTapen: He
MeHee 6 4acoB;

Bec HoyTOyKa ¢
[YCTaHOBJICHHBIM
AKKYyMYJIITOpOM: He Ooiee
1,8 xT;

BremrHuii naTepdeic
USB cranaapta He HIXe
3.0: He MeHee Tpex
CBOOOIHBIX;

Buennuii nuatepgeiic
LAN (ucnonp3oBanue
MEPEXOTHUKOB HE
[peTyCMOTPEHO):
HaJIN4KC,

Hanmnuue Mmoxyein u
mHTEpQEiicoB
(WMcToB30BaHNE
MEPEXOTHIUKOB HE
peaycMoTpeHo): VGA,
HDMI;

becnipoBoiHas cBsI3b
Wi-Fi: Hanuuue ¢

IO IEPIKKOM CTaHIapTa
IEEE 802.11n unu
COBpEMEHHEE;
'Web-kamepa: Hannuue;
Manumynsarop "Mslb':
HaIN4KCE,
[IpenycTaHoBIeHHAA
OTIepaIioHHas CUCTEMA C
rpaguaecKumM
[10JIb30BATENILCKUM
mHTEpdEiicoM,
obOecrieunBaronas padbory
[pacTpOCTPaHEHHBIX
00pazoBaTeIbHBIX U
0011IECUCTEMHBIX
PUIIOXKEHWIA: HATTHYHE.

MOV (npunTtep,
CKaHep, KOTIHP)

Tun ycrpoiictBa: MOY
(yHKIIMY TIEUaTH,
KOITUPOBAHMS,
CKaHHPOBAHUA);

dopmat Oymaru: He
MeHee A4;

[{BeTHOCTB: YepHO-0eIbIi;
TexHoI0THs MeYaTu:
nazepHas

MaxkcuMalIibHOE

1 mrT.
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[pa3penieHue neyaTu: He
Mmeree 1200 x 1200 Touexk;
NuTepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MNPO®UJIbHBIA KOMIIJIEKT OBOPYJOBAHUSA

HaumenoBanue
000pyI0BaHUS

KpaTkue npumepHsie
TEXHUUYECKUE XapaKTEPUCTUKU

KonnyecTBo equHuIg
JUISE TPO(UITBHOTO
KOMILJICKTa
(001Ie00pa3oBaTEIIBHBIC
OpraHu3alnu, He
SIBJISTFOIITHCCST
MaJIOKOMIUICKTHBIM),
ell. U3M.

KonnuecTBo equHuIg
JUIsE TPO(UITBHOTO
KOMITJIEKTA
(MaJIOKOMITJICKTHBIC
0011e00pa3oBaTeIbHbIC
OpraHU3aIliN), €/1. U3M.

HbA30BAS (OBA3ATEJIbHASA YACTD)

EcTecTBEeHHO-Hay4YHasi HAIIPABJIECHHOCTh

1.

[{udpoBas
imabGopaTopusi 1o

ouooruu
(yueHuveckas)

OOecrnieunBaeT BHIIIOJTHEHHUE
imaGopaTopHBIX pabOT HA
lypoKax 1o OMOJIOTHH B
OCHOBHOM IITKOJIE U
[MPOEKTHO-UCCIIeI0BATEIbCKOM
IMeATeIbHOCTH yUAIUXCS.
Kommexramus:
becnipoBOAHON MYJIBTUIATYHK
Mo 6uooruu ¢ 6-10
BCTPOCHHBIMHU JaTYNKAMHU:
JaTIrK BIAXKHOCTH C
ITMarna3oHoOM U3MEpEeHUs
0...100%

J{aT4mK OCBEIIEHHOCTH C
ITMana3oHoM U3MepEeHus He
yxe gyem oT 0 1o 180000 1k
Jlatuuk pH ¢ nuamazoHom
M3MepeHus He yxe yeM ot ()
imo 14 pH

JlaTurk Temneparypsl ¢
Mana3oHOM U3MEPEHUS HE
yke gem ot -20 mo +140 C
JlaTunk
PIICKTPOITPOBOIUMOCTH C
ITrana3oHaMy U3MEpPEHUs He

3 mIT.

yxe yem oT 0 10 200 mxCwm;




oT 0 10 2000 MxCwm; ot 0 10
20000 MxkCMm

/laTuuk TemmepaTypsl
OKpY>Karolen Cpesbl ¢
ITuama3oHOM U3MEpEHUs He
yxe gem oT -20 mo +40
IAKceccyaphl:

Ka6ens USB
COEIMHUTEILHBIN

3apsiiHOE YCTPOHCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pyKOBOJCTBO MO
PKCIUTyaTaluy UPPOBOMA
maboparopuu

[{ndposas Bumeokamepa ¢
METAJTTHYECKUM IITaTHBOM,
pazpemienune He meHee 0,3
Mrukc

[IporpammHoe obecrieueHne
MeTonuueckue
[pexomeHanu He meHee 30
padot

'YrakoBka

Hanuune pycckosi3bI4HOTO
caiiTa moJIepKKH, HATHINE
BHJICOPOJIMKOB.

[{ndposas
imaGopaTopus 1o

XIMAHT
(yueHuveckas)

O0OecnieunBacT BBHITTOJTHCHHE
imaGopaTopHBIX PabOT 1O
XMMHHM Ha YPOKaX B OCHOBHOM
[IKOJIE U
[MPOEKTHO-MUCCIEI0BATEIHLCKOM
UesITeIbHOCTH YUalUXCSl.
KoMrutekramms;
becrnipoBoAHON MYJIBTUIATYUK
[0 XUMHU C 4-MsI
BCTPOCHHBIMHU JIATYUKAMU:
JTaTunk pH ¢ auamazoHomM
M3MepeHus He yxke yeM ot ()
imo 14 pH

JaTarK BRICOKOH
[reMIrepaTypbl (TEpMOITapHBII)
C JUANa30HOM U3MEPEHUs He
y>xe yeM oT -100 1o +900 C
JlaTauk
PIEKTPOIPOBOIUMOCTH C
IMana3oHaMy U3MEpPEHUs He

yxe uem oT 0 10 200 MrCwm;




oT 0 10 2000 MxCwm; ot 0 10
20000 MxkCMm

/laTuuk TemmnepaTypsl
MIATUHOBBIN C TUATIA30HOM
M3MEepeHus He yxke 4eM oT -30
imo +120 C

OTnenbHbIC TaTYHKH:
J[aT9uK ONMTHYSCKOM
[JIOTHOCTH 525 HM
IAKceccyaphl:

Kabens USB
COEMHUTEIbHBIN

3apsiTHOE YCTPOHCTBO C
Kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTanuy u(poBoit
imaGopaTopuu

HaGop naboparopHoit
OCHACTKHU

[IporpammHoe obecrieueHre
MeTonuueckue
[pexomMeHanuu He MeHee 40
padot

Hanuue pyccKos3pIYHOTO
caiiTa moIIePKKU

Hannuue BHICOPOIUKOB.

[{ndposas
imaGopaTopus 1o

NI
(yueHuveckas)

OOecreynBaeT BEIIIOIHEHUE
PKCIIEPUMEHTOB TI0 TEMaM
Kypca (QU3HKH.
Komruiekranms:
becripoBoIHON MYJIBTHUIATYUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMU JIATYMKAMH:
[{udposoit naTumk
TeMIIepaTyphl C TUANa30HOM
M3MEpEeHUs He yKe yeM oT -20
mo 120 C

[{udposoit naTumk
a0COJIFOTHOTO TaBJIIEHHUA C
ITara3oHoM U3MEpEHUs He
yxe gem ot 0 0 500 kIla
J{aTurK MarHUTHOTO ITOJIS C
ITarna3oHoM U3MEpEeHus He
yxe yem oT -80 1o 80 MTn
/laTunK HAPSHKEHUS C
IMana3oHaMy U3MEpPEHUs He

lyke ueM ot -2 110 +2 B; ot -5




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

/laTunk TOoKa HE y>Ke 4eM OT
-1 o +1 A

JlaTunk akcenepomerp c
MOKa3aTeNIIMUA HE MEHEe YeM:
+/-2g,+/-4¢g +/-8¢
OtaenpHbIE YyCTPONUCTBA!
\USB octmnorpad He MeHee
2 xanana, +/- 100 B
IAKCECCYaphl:

Kabens USB
COEIMHUTENbHBII

3apsIHOE YCTPOMCTBO C
Kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop juist
MPOBEJCHHS SKCIIEPHUMEHTOB
KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTauu nudpoBoit
lmabopaTopuu

[IporpammHoe obecrieueHne
Metoanueckue
pekoMenaiuu (40 pabor)
Hanuue pyccKos3pIYHOTO
caiiTa moIIePKKU

Hannuue BUICOPOIUKOB.

KomMmproTepHoe 000pyi0BaHme

4]

HoyTOyk

Dopm-pakTop: HOYTOYK;
KecTkas, HeoTKIIO9aeMas
KJIaBHATypa: HATNIHE;
Pycckas packianka
KJIaBHATYPbI: HAJTUYHE;
/Inaronanb sKpaHa: He MEHEe
15,6 mroiiMoB;

Pasperenue sxpaHa: He
Mmenee 1920 x 1080 nukcernetii;
KonnuectBo suep
mporeccopa: He MeHee 4;
KonmdyecTBo IOTOKOB: HE
MeHee 8;

bazoBas TakToBas 4acToTa
poreccopa: He menee 1 I'Tr;
MaxkcuMalibHas TAKTOBas
HacToTa Impoleccopa: He
meHee 2,5 I'T;

Khsmi-nmamsite nporieccopa: He




MeHee 6 MOaiiT;

O0BeM ycTaHOBIIEHHON
OTIEPATUBHOM MaMsTH: HE
MeHee 8 ['0aiiT;

O0BEM Mo IepKUBAEMOI
OTIePATUBHOM MaMATH (IS
BO3MOXXHOCTH PACIIHPEHU):
He MeHee 24 "0Oaii;

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

Bpems aBTOHOMHO paboThI
0T Oatapeu: He MeHee 6
YacoB;

Bec HoyTOyKa ¢
[YCTaHOBJICHHBIM
aKKyMyJIaTopoM: He 6onee 1,8
KT;

Buemnwuii natepgdeiic USB
crangapta He HuKe 3.0: He
MeHee TPeX CBOOOTHBIX;
Buemnunii uatepdeiic LAN
(McTonb30BaHue
[EePEeXOTHUKOB HE
MPeyCMOTPEHO): HAINYKE;
Hanuuue moxyiei u
mHTEpdeiicoB
(MCTI0JIb30BaHUE
MEPEXOTHUKOB HE
npexycMoTpeHo): VGA,
HDMI,

becnipoBoanas cBsizp Wi-Fi:
HallM4Yue C TOAIEPKKOM
cranjapta [EEE 802.11n uin
COBpEMEHHeEe;

'Web-kamepa: Hanu4ue;
Manumynsarop "Mblb":
HATMYHC,

I IpenycraHoBieHHAs
OTIepaIioOHHas CUCTEMA C
rpaduyecKum
MOJIb30BATEIILCKUM
mHTEpdericoMm,
oOecrieunBarommas paboTy
[pacTIpOCTPaHEHHBIX
00Opa3zoBaTeIbHBIX U
00I11eCHCTEMHBIX
PUITIOKEHUI:

HaJTHYHE.

MOV (npunrep,

Tun ycrpoiictBa: MOY

1 .
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CKaHep, KOIHp)

(pyHKIMHM neyaTy,
KOITUPOBAHMSI,
CKaHUPOBaHUS),

Dopmar Oymaru: He MEHEe
A4;

[{BeTHOCTB: YepHO-0eIIbI;
TexHonorus nevyaTu:
mazepHas

MaxkcumalibHOE pa3pelieHue
neyat: He MeHee 1200 x
1200 Touek;

Mutepdeiicer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOTTIOJIHUTEJIBHOE ObOPY IOBAHUME

ECTCCTBCHHO-Hay‘-IHaﬂ HaIpaBJICHHOCTDb

1.

[{udposas
maboparopusi o

Oounonoruu
(yueHnueckas)

O06ecrnieunBaeT BHIOJIHEHHUE
mabopaTopHBIX paboOT HA
[ypOKax 1o OuoJIoTUU B
OCHOBHOM IIKOJE U
MPOEKTHO-MCCIEI0BATEIHLCKOM
IeSATeTbHOCTH yYaIIuXCsl.
Komiekrarus:
becripoBoIHON MYJIBTHUIATYUK
o OuoIoruM ¢ 6-10
BCTPOCHHBIMU JaTUNKAMHU:
J[aT4rK BIAKHOCTHU C
IMana3oHoM U3MEpEHUs
0...100%

J[aT4MK OCBEIIEHHOCTH C
ITara3oHoM U3MEpEHUs He
y>ke gem ot 0 0 180000 nx
Jlatunk pH ¢ nuamazonom
M3MepeHus He yxe yeM oT 0
no 14 pH

JlaTunk TemnepaTypsl C
ITMana3oHoM U3MepEeHus He
ke gyem oT -20 1o +140 C
JTaTamk
PIEKTPOIPOBOIUMOCTH C
TMana3oHaMu U3MEpPEHUs He
yxe ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 mxCm

J[aTunk TemMIeparypsl
OKpY>Karollen cpebl ¢
ITana3oHoM U3MEpEeHUs He
yxe yem oT -20 g0 +40
IAKCECCYaphl:
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Kabens USB
COEIMHUTEIBHBIN

3apsiIHOE YCTPOMCTBO C
kabenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTauu udpoBoit
lmaGopaTopuu

[{udposas Bugeokamepa ¢
METAJTHYECKUM IITATHBOM,
paspemienue ne menee 0,3
Mmukc

[TporpammHOe oOecrieueHue
MeTtoanyeckue
pexomMeHanuu He menee 30
padot

'YakoBka

Hanuune pycckos3bIHOTO
caiiTa MOJJEPKKHU, HATTUUUE
BUJICOPOJIMKOB.

[{udpoBas
imabopaTopusi 1o

XHMUHU
(yueHuveckas)

ObecrieunBaeT BHINOJIHEHUE
imaGopaTopHBIX PabOT MO
XUMHUH Ha YPOKaX B OCHOBHOM
[IIKOJIE U
[MPOEKTHO-UCCIIeI0BATEIbCKOM
MeATeIbHOCTH yYaIUXCSl.
Kommexramus:
becripoBOIHON MYTBTHUIATYUK
[0 XUMuUU ¢ 4-ms
BCTPOCHHBIMU JTaTYMKAMH:
Jlatunk pH ¢ nuamazonom
M3MepeHus He yxe yeM oT 0
no 14 pH

JlaTuynK BBICOKO
reMIepaTypsl (TEpMOMAPHBIN)
C IMara30HOM U3MEpPEHUs He
yxe ueM oT -100 1o +900 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
ITuanma3oHaMu U3MEPEHUs He
ke gyem oT 0 10 200 MrCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MxCMm

JlaTunk TemmnepaTypbl
MUIATUHOBBIN C TMANIa30HOM
M3MEpeHHs He yxke ueM oT -30
imo +120 C

OT,HCJ'II)HLIG JaTYUKH.

1 .
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JlaTunK ONTHYECKOM
MJIOTHOCTH 525 HM
IAKCECCYaphl:

Ka6ens USB
COETMHUTEILHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTalluy IUPPOBOMA
maGoparopun

HaGop naGoparopHoit
OCHACTKH

[TporpammHOe oOecrieueHue
MeTtoanyeckue
[pexomeHanu He meHee 40
padot

Hanuune pycckos3bIHOTO
caiiTa MoJJIeP>KKU

Hannuve BUI€OpOIMKOB.

[{udpoBas
imabopaTopusi 1o

busnke
(yueHuveckas)

ObecrieunBaeT BHINOJIHEHUE
HKCIIEPUMEHTOB 10 TEMaM
Kypca pU3HNKH.
Kommuexranusi:
becrpoBOIHOI MYJIBTUIATYUK
o usuke ¢ 6-10
BCTPOCHHBIMU JIATYMKAMH:
[{ndposoit naTamk
TeMIEPaTyphl C AUAMTA30HOM
M3MEepeHus He yKe deM oT -20
mo 120 C

[{udposoit naTumk
a0COIFOTHOTO JIaBJICHUS C
ITMana3oHoM U3MepeHus He
yxe ueM ot 0 10 500 kI1a
/laTunK MarHUTHOTO TIOJIS C
ITuanma3oHOM U3MEpPEHUs He
yxe ueM oT -80 10 80 MTn
/laTunK HATIPSKEHUS C
ITuanma3oHaMu U3MEPEHUs He
y>ke gem oT -2 g0 +2 B; oT -5
mo +5 B; ot -10 mo +10 B; ot
-15 10 +15 B

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

JlaTunk akcenepomeTp ¢
MOKa3aTeyIMU HE MEHEE YeM:

+/-2g,+/-4¢g,+/-8¢g

1 .
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OTnenbHbIE YCTPOICTBA:
USB ocmwnorpad He meHee
2 xanaia, +/- 100 B
IAKCECCYaphl:

Ka6ens USB
COETMHUTEILHBIA

3apsIHOE YCTPOUCTBO C
kabenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop asns
MPOBEICHUS SKCIIEPUMEHTOB
Kpartkoe pyKOBOJCTBO 110
PKCIUTyaTaluy UPPOBOA
maboparopuu
[TporpammHOe oOecrieueHue
MeToauueckue
pekoMenaruu (40 pador)
Hanuune pycckos3bIHOTO
caiiTa MoJJIeP>KKU

Hannuve BUI€OpOIMKOB.

[{udpoBas
imabopaTopusi 1o

(bu3HoI0THN
(mpodmIIbHBIN
YPOBEHB)

OOecnieunBaeT MPOBEACHHE
MICCIIE/IOBAHUS IO
(yHKIIMOHUPOBAHHIO
YEIOBEYECKOI0 OpraHu3Ma.
Kommuexranusi:
becrpoBOIHOI MyJIBTUIATYUK
o (uzronoruu ¢ 5-10
BCTPOCHHBIMU JTaTYMKAMH:
JlaTunk apTepuanbHOTO
imaBnenus (0...250 Mm pT. cT.)
JlaTuuk myJibca ¢ 1uana3zoHoM
M3MepeHus He yxke yeM oT 30
imo 200 yu/mMuH

/laTuuk TemmepaTypsl TeJa C
ITMana3oHoM U3MepeHus He
y>ke yem oT +25 1o +40 C
/laTunK 9acTOTHI IBIXaHUS C
ITuanma3oHOM U3MEpPEHUs He
yke gyem ot 0 1o 100
ITAKJIOB/MHUH

J{aTumK yCKOpeHHs ¢
mokazatensmu +/- 2 g; +/- 4 g;
+/-8¢g

OtaenbHbIE yCTPONUCTBA:
JTatauk KT ¢ quamazonom
M3MEPEHHS HE YXKE YeM OT
-300 10 +300 MB)

Jlatuuk pH ¢ nuamazoHom

1 .




M3MepeHus He yxke yeM ot ()
imo 14 pH

JaTumk cunomep ¢
TMana3oHoM U3MEpEHUs He
ke uem oT -40 10 40 H
JaTInK OCBEIICHHOCTH C
ITIanma3oHoOM U3MEpEHUs He
yxe yeM oT 0 10 180000 sk
IAKceccyaphl:

Ka6ens USB
COEIMHUTENbHBII

3apsiHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KouctpykTop ans
MPOBEJCHHS SKCIIEPHUMEHTOB
KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTanuu mu(poBoit
lmabopaTopuu
[IporpammHoe obecrieueHre
MeTtonuueckue
[pekomeHanru He meHee 20
padot

Hanuune pycckosi3bI4HOTO
caiiTa MOJJECPKKH

Hanuune BUIEOPOITHKOB.

[{udposas
imaGopaTopus 1o

DKOJIOT NN

OObecrieunBaeT MPOBEIACHHE
y4eOHOTO PKOJIOTHIECKOTO
MOHHUTOPUHTA
MHCTPYMEHTATbHBIMHU
Metoaamu. HaGop
[IPUMEHSIETCS PU U3yUCHUU
HKOJIOTUH, OMOJIOTUH, XUMHH,
reorpaduu u
MPUPOJOBEICHHUS, & TAKKE
TSI UHIMBUTY JTBHBIX
MCCIIC/IOBAHUS U TIPOCKTHOM
e TeIbHOCTH IIKOJIHHUKOB.
Kommexramnus:
becripoBOIHON MYIBTUIATYUK
M0 SKOJIOTHYECKOMY
MOHUTOPHUHTY C 8-10
BCTPOEHHBIMU JIaTYMKAMMU:
JlaTyuK HUTpAT-MOHOB
JlaTurK XJIOPUA-UOHOB
Jlatuuk pH ¢ nuamazoHom
M3MepeHus He yxke yeM ot ()

mo 14 pH

1 mrT.




J[aT4rK BIAKHOCTHU C
ManazoHOM U3MEPEHUS
0...100%

J[aT4MK OCBEIIEHHOCTH C
ITara3oHoM U3MEpPEHUs He
y>ke gem ot 0 10 180000 nx
JlaTunk TemmnepaTypsl C
ITarna3oHoOM U3MEpEHUs He
yxe yem oT -20 1o +140 C
JlaTauk
PIEKTPOIPOBOIUMOCTH C
ITMana3zoHaMy U3MEpPEHUs He
yxe ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 mxCwm

/laTuuk TemmepaTypsl
OKpY>Karolen cpeibl ¢
ITara3oHoM U3MEpEeHUs He
ke gem oT -20 1o +50 C
OTaebHbBIE JaTUUKH:
JlaTumk 3ByKa ¢ pyHKIMEH
MHTETPUPOBAHUS C
ITMarna3oHoOM U3MEepeHUs
JaCcTOT HE MeHee yeM OT 50
' mo 8 kI'm;

J{aTurk BIaQXKHOCTH MOYBHI C
Mana3oHOM U3MEPEHUS HE
ke gem oT 0 10 50%
JaTumk KucIopoaa ¢
mramazoHom usmepeHus ot 0
imo 100%

JaTIuK ONITHICCKOM
IUJIOTHOCTH 525 HM

J[aTIMK ONTHYSCKOM
rmIoTHOCTH 470 HM

JlaTunk TypOuaAMMETp C
ITMana3oHoM U3MepEeHus He
ke yem ot 0 1o 200 NTU
JaTdyuK OKMCH yriiepoja C
Mana3oHOM U3MEPEHUS HE
yxe ueM ot 0 7o 1000 ppm
IAKceccyaphl:

Kab6ens USB
COCTMHUTEIBHBIN (2 1IT.)
3apsiiHOE YCTPOHCTBO C
Kkabenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

CtepiKeHb JJIs1 3aKpeTICHUs




ITaTYMKOB B IITATHUBE
Kpartkoe pyKOBOJCTBO MO
PKCIUTyaTaluy UPPOBOMA
maboparopuu
[IporpammHOe oOecrieueHre
MeToauueckue
[pexomeHanu He meHee 20
padot

'YakoBka

Hanuune pycckos3bUHOTO
caiiTa MoJAepKKU, HATH4YKe
BHJICOPOJIHKOB.

Mukpockon
U POBOIA

Tun Mmukpockomna:
OMOJIOTUIECCKHIMA

Hacanka Mukpockona:
MOHOKYJIIpHast

Haznavyenue: 1abopaTOpHBI
MeTos nccne0BaHus
CBETJIOC TI0JIC

Martepuan ONTHKH:
OIITHIECKOE CTEKIIO
'YBeanueHue MUKPOCKOTIa,
Kpart: 64 - 1280

Oxynsaper: WF16x
OObekTuBHL: 4X, 10x, 40xs
(moAnpy>KUHEHHBIH )
PeBosbBepHas royioBka: Ha 3
00BEKTHBA

Tl MOJICBETKH: 3epKajio WIIH
CBETOIHOL

PacrosoyxeHne noaCBETKH:
BEPXHSSI U HIDKHSS
Marepuain kopiryca: MeTalil
[TpenmerHbiii cTOMUK, MM: 90
Mcrounuk nutanus: 220 B/50
L1

Uucno meranukcenei: 1

1 mrT.

1 mrr.

Habop OI'D no
XUMUH

B HaOOp BXOJAT BECHI
itabopaTopHbIE NIEKTPOHHBIE
200 r, cnupTOBKa
maboparopHasi, BOpOHKa
KOHUYECKast, TaJI0uKa
CTeKJIsTHHAs, ipooupka [1X-14
(10 mTyK), cTakaH BBICOKHH C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH), ATAHIP
M3MepUTENbHBIN 2-50-2

(CTEKJISTHHBIN, C TIPUTEPTOU

1 mrT.

1 mrr.




KPBIIIKOH ), IITATUB JIJIs
poOupok Ha 10 rHe3m, 3aKuM
MPOOMPOYHBIA,
[InaTelb-I0Keuka (3 mTyKH),
Ha0op (JIaKOHOB IS
XpaHEHUs! paCTBOPOB U
[peakTuBOB (00BeM (prrakoHa
100 mut - 5 KOMILIIEKTOB 110 6
mTyK, 00beM (priakona 30 mi -
10 KOMITJIEKTOB 110 6 IITYK),
[VTHHIP U3MEPHUTEITHHBIHN C
HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit 500 mu (3
IITYKH), HA0OP epIIei s
MBITBSI TOCYBI (€pII JJIst
MBITBSI TPOOHUPOK - 3 MTYKH,
epIII I MBIThS KOJIO - 3
MTYKH), Xauat oenbiid x/0 (2
IITYKH), IEPUATKA PE3UHOBBIC
XUMUYECKUE CTOUKHE (2
IITYKH), OYKH 3aIUTHHIE,
(bunbTpel Oymaxkusie (100
ITYK), TOpIoYee s
criupToBokK (0,33 m).

B coctaB HaboOp BXOJAT
[PCAKTUBBI: ATFOMHHUH,
bKEJIe30, COJISTHASE KHCIIOTa,
METHIIOpaHX, (heHonpTaienH,
AMMHaK, IEPOKCH]] BOJOPO/IA,
HUTpaT cepedpa 1 ApyTHE; B
0OIIEN CITOKHOCTH - 44
[Pa3IMYHBIX BEILECTB,
MCIIOJIb3yEeMBbIX IS
COCTaBJICHUSI KOMIUIEKTOB
[PEaKTUBOB IIPH NPOBEICHUH
PK3aMEHAIMOHHBIX
PKCIIEPUMEHTOB IO KYPCY
[IKOJIbHON XMMUHU.

YueOHas
maboparopusi o
HEUPOTEXHOJIOT U

B cocTaB BXOIAT:

Cencop Tum 1 ve menee 1
IT., 0OecreYnBaeT
BO3MOYKHOCTH PETHCTPAIlAN
CUTHaJa 3JIEKTPUIECKON
AQKTUBHOCTH MBIIIII]
(anmekTpomuorpammbl, IMI).
Perucrpanus nomxHa
OCYIIECTBIISIETCS
HEWHBA3UBHO, CYXUMH

PJICKTPOaAAMHU.

1 mrT.

1 mrT.




B03MOKHOCTBIO KPETIJICHHS K
PYKe YeJIOBEeKa, YTO JJOJKHO
ITaBaTh BO3MOXHOCTh
[PETUCTPUPOBATH
PIIEKTPUYECKYIO aKTUBHOCTHU
MBIIIIBI B 007aCTH, HAJT
KOTOPOH pacronaraercst
kperuienue. [Ipu HanpsikeHun
MBILIIBI JOKHA OBbITH
oOecrieueHa BO3MOKHOCTb
HaOTI0IeHHST TyYHOCTH
curHasa (T.e. IpUCYTCTBUE
OMI'), mpu pacciiadiieHuu
MBIIIIIBI - €€ OTCYTCTBHE.
Cencop Tum 2 He menee 1
IT., 00eCIeunBacT
BO3MOKHOCTH PETUCTPALIUU
CUTHaJa
(doTormeTuzmorpamMmel (DIII)
ONTUYECKUM ITyTEM, 32 CUET
M3MEHEHUS OTPaXXEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETa,
00BEM KOTOPBIX U3MEHSETCS
[10J] BO3/ICWCTBUEM ITyJILCOBOM
BoJHBI. CEHCOp J0JKEH OBITh
oOecTieueH BO3MOXKHOCTBIO
KpPETUICHUS K TIOTyIIIEUKe
Mayblia 4YeJI0BeKa.

Cencop Tum 3 He menee 1
[IT., 00ECIIeYnBaET
BO3MOKHOCTb: PETUCTPALIUI
CHUTHaJa
RIIEKTPOKAPIUOTPaMMBI
(OKT') He nHBa3WBHBIM
CII0CO0O0M;

peructpauuu I, II u 11T
OTBEJICHHI; TTOAKITFOUEHUS
PIIEKTPOJIOB K CEHCOPY €
MOMOIIIBIO COETMHUTEIBHBIX
MPOBOJIOB, 00OPY/IOBAHHBIX
TouchProof pazsemamu.
Cencop Tumn 4 He menee 1 wr.
00ecrieunBaeT BO3MOKHOCTD:
[PETUCTPALIMU CUTHAJIA
KOYKHO-TaJIbBAHUYECKOU
peakuuu (KI'P), peructpanus
KOTOPOTO OCYIIECTBIISIETCS Ha
[MOCTOSTHHOM TOKE;
[OJIKITIOYCHHS K TEITY




YeJI0OBEKa C MOMOIIBIO CYXHUX
PIEKTPOJOB, MOAKIIOYEHUE
KOTOPBIX K CEHCOPY
OCYLIECTBIISIETCS C IOMOIIBIO
TouchProof pazsemoB.
Cencop Tun 5 He menee 1
[IT., 00ECIIeUnBaET
BO3MOKHOCTb: PETUCTPALIH
CUTHaJa 3JIEKTPUUECKON
akTUBHOCTH Mo3ra (231) ¢
MOMOIIIBIO CYXHX
HEWHBA3UBHBIX 3JICKTPOIOB;
[pErUCTpaALliHU DIIEKTPUUECKON
AKTUBHOCTH Pa3HBIX J0JEH
MO3Ta; MOIKITIOYCHHS
PIIEKTPOJOB K CEHCOPY €
MOMOIIIBIO COETMHUTEIBHBIX
MPOBOJIOB, 000OPYTOBAHHBIX
TouchProof pazsemamu;
BaKpEIUICHUs JIEKTPOJIOB Ha
[MOBEPXHOCTH I'OJIOBHI.
Cencop Tum 6 He menee 1
IT., o0ecIIeynBaeT
BO3MOXHOCTb: PErUCTpallin
CUTHasa KojeOaHus rpyaHON
KiieTk (CeHcop JbIXaHus);
OTIPE/ICTICHHST YaCTOTHI
ITBIXAHMSL.

'YcrpoiicTBo aiist coopa
ITAaHHBIX OT CEHCOPOB U
repenayy Ha epCOHATBHBIN
KOMITBIOTEp 0OecIieunBaeT
BO3MOYKHOCTH cOOpa TaHHBIX
0T MOJIKJIIOYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
[Mo’y4YeHHbIX AaHHBIX Ha [TK.
[ToaxroyeHne eHTPATbHOTO
Moxyis k IIK ¢ momousro
USB-ka6ens. LlenTpanbHbIit
MOJTyJIb UMEET He MeHee |
[IIT.: TAIbBAHUYECKYIO
m3omsuuio ot 11K.
[{erTpanbHBIN MOTYJTH
00OecrieunBaeT BO3MOXHOCTh
0JTHOBPEMEHHOT'O
MOJIKJIFOYEHHS BILIOTH 10 4
ceHcopoB. Kax b1l U3 BX0J10B
[{eHTpaJIbHOTO MOYJISI UMEET
raJIbBAHUYECKYI0 U30JISIIUIO




(oOecnieueHre MEeKKaHAIbHON
ralbBAHUYECKON M3OJISIIUN).
[TonkmoueHne CEHCOPOB K
[{eHTpaTbHOMY MOJIYIIO
OCYIIECTBISIETCS C TIOMOIIIBIO
CTeIIMaTN3UPOBAHHBIX
pazpeMoB Tuna LEMO,
00ecIeynBaroInX
MPABUJIBHOCTh TOJKIOYECHHUS
[pa3beMa U CHIDKAIOLIUX PUCK
CIIy4ailHOrO0 KacaHHs
[Pa3bEMOB TOKOITPOBOISIIIUX
"acTel, a TaKkxKe
00eCreunBalOIUX 3aIUTY OT
HECAHKIIMOHUPOBAHHOTO
MOJIKITFOUYCHHSI K
MPOU3BOJIBHBIM YCTPOMCTBAM.
Monayns "Kunonka" e menee 1
[IT., 00ECIIeunBaET
BO3MOKHOCTb: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHee 3-X
[Pa3IMYHBIX KaTETOPUHU
COCTOSIHUH.

'Y cTpolicTBO, BXOSIIEE B
COCTaB JIaOOpaTOpHH, JTOJDKHO
00ecrieunBaTh BO3MOXKHOCTh
[PETUCTPALIMU apTEPUATHHOTO
ITaBICHUS.

[IporpammHoOe obecrieueHne
(nanee - I10). Tomxuo
00ecIieuynBaTh BU3YaTU3AIHIO
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
["1aBHOE OKHO MTPOTrpaMMBbl
ITOJI’KHO COCTOSTh U3 BKIIQJIOK,
KaXK1ast U3 KOTOPBIX
COZEPIKUT HaOOP rpaduKoB,
HEOOXOAUMBIX IS
oToOpaxkeHus TpedyeMoit
MHGOPMAIUH.

/lomkHa UMEThCSI BKIIaIKa IS
0JTHOBPEMEHHOTO TPOCMOTpPa
CHUTHaJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[OJIKJTIOYEHHBIX K
[{enTpasbHOMY MOYJIIO.

JT0 oOecrieunBaeT
BO3MOKHOCTh




MHOTOKaHAJILHOTO
(monurpaduyeckoro) pexuma
paboTHI yCTpOICTBA.
Taxxke TOJKHBI HIMEThCS
BKJIAIIKHU JIJIS1 BU3yaJTU3aIluN
CUTHAJIOB OT ceHCOpoB OMI,
OIIT, OKT', KI'P, 93T,
CeHCOpa JbIXaHUs, KHOIIKH; a
TaK>Ke MPOU3BOIHBIX
rpaduKoB, HA KOTOPBIX
BU3YaTH3UPYIOTCS
crierupuuHbIC AJIS1 TOTO WIN
MHOTO CUTHAJIA BEJTUYHHBI.
[10 nomxHO naBaTh
BO3MOKHOCTb BU3YaJTH3aIHH
1 00paboTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO!
- OMI': Bu3yanu3zanus
CUTHaJa, CIIEKTp CUTHAaa,
AMIUTUTY THBINA TPUTTEP
- OIIT: Bu3yanuzanus
CUTHaJa, CIIEKTpa CUTHaJa,
TaxorpaMMbl, TpapuK MyJIbca
- OKI': Bu3yanusanus
CUTHaJa, TaXOTPaMMBl,
rpaduk myibca
- KI'P: Buszyanusanus curuana
- O0I': Bu3yanusauus
CUTHaJa, CIIEKTP CUTHAA,
AMIUTATY 1A alb(a-puTma,
aMILUTATYa OeTa-puT™Ma.
- CeHCop AbIXaHUS:
BHU3yalIHM3alys CUTHajA,
- Knornka: Buzyanuzanus
CUTHaJa pa3METKU
[1O nomxHO UMETh
BO3MOKHOCTh KaCTOMH3AIINU
u HacTtpoiiku [10 ms
B HEKTUBHOTO OTOOpAKEHUS
rpaduKOB: HACTPOIiKa LIBETA,
BBHIOOP TTApaMETPOB IS
aHaJM3a, BEIOOP
0TOOpaKaeMbIX Tpa(uKOB,
MaciTabupoBaHue rpaduKoB.
1O nomxHO NMETh
BO3MOKHOCTD 3aITUCH U
BOCTIPOM3BEICHHUS
€rHCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPOMKH
MmapaMeTpoB GUIbTPAIIH
CUTHAJIa C TIOMOIIBIO (UIbTpa
HIOKHHUX YacTOT, PHIIbTpa
BBICOKHMX YacCTOT, IIOJIOCOBOTO
(buIbTpa, PEKEKTOPHOTO
(dbumbTpa.

C 1enpio y1o0CcTBa aHaIM3a
CUTHaJa, JOJKHA UMEThCS
BO3MOKHOCTb 3aITUCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocneayromei
BO3MOKHOCTBIO UX
[OCJIEYIOLIETO
BOCIIPOHM3BEACHUS B JAHHOM
[1O (uMUTUPYS pErucTpanuio
CHUTHAJIa B PEKUME PEaTbHOTO
BpEMEHN).

B cocTaBe: MeTOINYECKHE
MaTepuabl IS YIUTENS U
00yJarOIINXCsl, OTIMCAHUE
MOJIKJIFOYCHHSI CEHCOPOB
imaGopaTopuu, HHCTPYKIIUHU TIO
ucronb3oBanuio 10,
ONKCaHue Ja00PaTOPHBIX U
MPAKTHYECKUX PaboT, KOTOPOE
B TOM YHCIIE COACPIKHUT
MpE3eHTAlMOHHBIC
MaTepuabl.
'YakoBka/KopoOka
imaGopaTopuu JTODKHA
oOecrieuynBaTh y100HOE
XpaHEHHE U COJEePKaTh
MOJICKA3KH JIJIs
[PaCIOJI0KEHUs CEHCOPOB U
[YCTPOMCTB J1abopaTopuu 1ist
lyZIOOHOTO UCTIOJIH30BAHHUS
MPEToIaBaTeIsIMKA U
00yYaIOLITIMHUCS.

TexHonoruueckas HaIpaBJICHHOCTDH

0. |O6pa3zoBarenbHBII
KOHCTPYKTOP ISt
MPaKTUKH OJIOYHOTO
[IPOTPAMMHUPOBAHUS C
KOMILIICKTOM
MaTYNKOB

Po6oToTexHnyeckuii Habop
MpeIHa3HAYCH JJIS1 U3yUeHUS
OCHOB POOOTOTEXHUKH,
neranei, y3mnoB u
MEXaHU3MOB, HEOOXOUMBIX
U1t CO3aHUs
[POOOTOTEXHUYECKUX
lyCTpOMCTB.

1 mrT.




Ha6op npencrasisier co0oit
KOMIUICKT CTPYKTYPHBIX
PIIEMEHTOB, COCTUHUTEIHHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMIIOHEHTOB.

HaGop mo3BossieT cooupats (1
[pOrpaMMHUpPOBaTh
coOupaemMbIie MOJICIIN), U3
RIIEMEHTOB BXOJSIIUX B €T0
COCTaB, MOJICJTU MEXATPOHHBIX
1 pPOOOTOTEXHUUECKUX
[YCTPOMCTB ¢
ABTOMAaTHU3UPOBAHHBIM
yIIpaBICHHEM, B TOM YHCIIE Ha
KOJIECHOM XOJTy, a TaK JKe
KOHCTPYKIIUI, OCHOBaHHBIX HA
MCITOJIb30BAaHUY TIepead (B
[TOM YHUCJIC YEPBAYHBIX U
ByOJaThIX), a TaK )K€ phIUaroB.
CBETOJIMOHBIN MaTPUUHbBIN
Imucrieit ¢ 6esoit moacBeTKoN
Ha KOHTPOJUIEpE

KonnuecTBo NOpTOB
BBOJIa/BBIBO/IA HA
KOHTpOJLIEpE HE MeHee 6
KonnuecTBO KHOTIOK HE MEHEe
4
OO0111Ee KOTUIECTBO
biIeMeHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) mporpaMMupyembIii 010K
[yIIpaBJICHUs], KOTOPBIA MOXKET
[paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) maTYMK CHIIBI

4) TaT4MK pacCTOSTHUS

5) TaTuuK 1BeTa

6) akkyMyJsiTOpHast GaTapest
7) ILnacTukoBbIe
CTPYKTYPHBIE 3JIEMEHTHI,
BKJTFOYast IepHOpHpOBaHHBIC
PIIEMEHTHI: OAJIKH, KyOUKH,
OCH U BaJIbl, COETUHUTEIbHbIE
HIIEMEHTHI K OCSIM, IIIECTEPHH,
MpeHa3HAYEeHHbIE IS
CO3/IaHUS YSPBSIYHBIX U
ByOuaThIX Mepenad,




COCTMHHUTEIbHBIE U
KPETIC)KHBIEC AJIEMEHTHI;

7) [Iporpammuoe
oOecrieueHue, NCIOIb3yeMOe
TSI TPOTPaMMHUPOBAHUS
coOnpaeMbIX
[POOOTOTEXHUIECKUX MOJICIICH
1 yCTPOMCTB, JOCTYITHO JJIsl
CKaUMBAHUA U3 CETH
NutepHer

10.

(O6pa3oBaTeNbHbII
HaOOp IO MEXaHUKE,
MEXaTpOHUKE U
[POOOTOTEXHUKE

KomruiekT i u3ydeHus
OCHOB 3JICKTPOHHUKH U
[POOOTOTEXHUKH

HaGop nomkeH ObITH
MpeIHa3HAYCH IS
MPOBEJACHUS yUeOHBIX
BaHATUH 10 DJIEKTPOHUKE U
CXEMOTEXHHKE C LETbI0
M3ydeHus: Hanbosee
[pacTpoCcTpaHEeHHON
DJIEMEHTHON 0a3kbl,
pUMEHSIEMOU J1JIsI
MH)XEHEPHO-TEXHUYECKOTO
TBOPYECTBA YUALTUXCS U
pa3pabOTKH y4eOHBIX
Mozeneil poboroB. Habop
ITOJKEH TTO3BOJISITh YUAIIUMCS
Ha TPAaKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHU
MPOEKTUPOBAHUS
[POOOTOTEXHUIECKUX
KOMIUIEKCOB Ha IpUMepe
[y4eOHBIX MOjeel poOoTOB, a
TaK)Ke U3yYUTh OCHOBHBIE
TEXHUYECKUE PEIICHUS B
001acTH KNOEPHETUUECKUX U
BCTPAMBAEMBIX CUCTEM.

B cocTtaB KOMIUIEKTa JOKEH
BXOJIUTH HA0Op
KOHCTPYKTHBHBIX 3JIEMEHTOB
Im1st COOpKM MakeTa
MaHUITYJISIIHOHHOTO POOOoTa,
KOMIUIEKT METAJTTHYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
Iy1st cOOpKM MakeTa
MOOHMIIBHOTO pOOOTa U T.1I.

B cocTtaB KOMIUIEKTa BXOUT
HAOOp PIEKTPOHHBIX

KOMITOHCHTOB VI U3Y4YCHUS

1 .




OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHKH, a TAKXKE
KOMIUIEKT ITPUBOJIOB U
ITaTYNKOB PA3IMIHOTO THIIA
1St pa3paboTKH
[POOOTOTEXHUIECKUX
KOMILIEKCOB.

B cocTtaB koMIIekTa JOJIKHO
BXOJUTH: MOTOPBI C
SHKOJIEpOM - HE MEHee 2 WIT,
CEpBOIPHUBO/I OOJIBIION - HE
MeHee 4 1T, CepBOIPHUBOL
MaJIbIi - HE MEHee 2 IIT,
MH(PPAKPACHBINA JaTYUK - HE
MeHee 3 1T, yIbTPa3ByKOBOM
ITaTYuK - He MeHee 3 IIT,
IMTaTYNK TeMIepaTypsl - HE
MeHee 1 mT, JaTauK
OCBEIIIEHHOCTH - He MeHee |
1T, HA0OP AIIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOH/ICHCATOPBbI, CBETOAHOIbI
[PA3TMYHOTO HOMUHAJA),
KOMILJIEKT ITPOBOJIOB JIJIsI
OecraeuHoro
MMPOTOTUIMPOBAHUS, TIIaTa
OecraeqyHoro
MPOTOTUITUPOBAHMUS,
AKKYMYJISITOP H 3apsAHOE
[YCTPOMCTBO.

B cocTaB KOMIUIEKTA TOKEH
BXOJUTH MPOTPAMMUPYEMBIiA
KOHTpOJLIEP,
MporpaMMHUPYEMBII B Cpejie
IArduino IDE wnm
QHAJIOTMYHBIX CBOOOJIHO
[pacIpoCTpaHsIEMBIX Cpeslax
[pa3paboTKH.
[IporpaMmmupyembIid
KOHTPOJUIEP JOJIKEH
001a1aTh IOPTAMU JIJIS
MOJIKITIOYCHNUS HU(POBBIX U
AHAJIOTOBBIX YCTPOMCTB,
maTepdeiicamun TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B coctaB KoMILIeKTa JOJIKEH
BXOJIUTH MOJYJIb
TEXHUYECKOTO 3PEHMSI,




MpeACTaBISIONINA COO0M
BBEIYMCIIUTEIHHOE YCTPOHCTBO
CO BCTPOEHHBIM
MUKPOIIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 T,
"acToTa siipa He MeHee 1.2
I'T1, 006em O3Y - He MeHee
512 M6, o0beM BCTPOCHHOM
rmamMsaTu - He MeHee 8 1°0),
MHTETPUPOBAHHON KamMepoi
(MaKCHUMaJIbHOE pa3pelicHne
BUJICOTIOTOKA, TIEPEIaBaCMOTO
o unrepdeiicy USB - He
MeHee 2592 x 1944 en.) n
ONTHYECKOW CHCTEMO.

Mo tyJTb TEXHUYECKOTO
BPEHUS TOJKEH 00J1a1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMA
[IpOrpaMMHUPYEMBIMU
KOHTPOJIJIEpaMH C TOMOIIIBIO
untepdeiico - TTL, UART,
12C, SPI, Ethernet. Moaynn
TEXHHUYECKOTO 3PEHUS IOJKCH
MMETh BCTPOCHHOE
MporpaMMHOE 0OeCTICUeHUE
HA OCHOBE OTIEPAIMOHHOM
cucTeMbl Linux,
MO3BOJISIIOIIEE OCYIIECTBIISITh
HAaCTPONKY CHCTEMBI
MaITUHHOTO 00yYeHUS
MapaMeTpoOB HEUPOHHBIX
ceTell 111 oOOHapy KEeHUs
00BEKTOB, OTIPEIEICHUS UX
[apaMeTpoB U JaibHenen
MICHTU(UKALINY.

Komruiekt noiken
o0OecreynBaTh BOZMOKHOCTh
M3y4EHHUsI OCHOB pa3paboOTKu
MPOrpaMMHBIX U allapaTHBIX
KOMIUIEKCOB MH)KEHEPHBIX
CUCTEM, pelIeHui B cdepe
"MuaTepHeT Bemen", a Takke
[peIIeHM B 001acTu
[POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJJICKTa
M MAIlIMHHOTO 00YYEeHMUSI.

11.

UeTsIpexoceBoit

y4eOHbIN

'Y uyeOHbIi

000T-MaHUIYJISITOP

1 mrT.

1 mrr.




POOOT-MaHUITYJIATOD
C MOJTyJTbHBIMH
CMEHHBIMH

HacaJ KaMu

MpeIHa3HAYCH JJIs OCBOCHHUSI
00yUaIOIIMHCS OCHOB
[POOOTOTEXHUKH, IS
MOJITOTOBKU O0YYAIOIIUXCS K
BHEPEHUIO U MOCIIEAYIOMIEMY
MCITOJTE30BaHUIO POOOTOB B
[IPOMBIIIEHHOM
[IPOU3BOJICTBE.

KonuuecTBo oceit poboTa
MaHUITYJISITOPA - YEThIPE.
[lepemernieHre MHCTPYMEHTA B
MPOCTPAHCTBE IO TPEM OCSIM
ITOJKHO YITPABIISATHCS
[IarOBBIMU JIBUTATEIISIMU.
HanpspkeHue nutaHus
[IarOBBIX JIBUTATEJICH HE
bonee 12 B.

CepBoaBUTaTEIh YETBEPTOM
0CH IOJDKEH 00eCcIIeynBaTh
[OBOPOT MHCTPYMEHTA.

'Yrous noBopoTa
MaHUITYJISITOpa HA OCHOBaHUU
BOKPYT BEpTHUKAILHOMN OCH HE
Menee 180 rpagycos.

/{7151 onrpeiesieHus OJI0OKEHHUS
MaHUITYJISTOpA MPH MOBOPOTE
BOKPYT BEpTHUKAIBHON OCH
ITOJKEH UCTIOIIB30BATHCS
HPHKOEP.

'YTon moBopoTa 3aJHETO
rieya MaHUITyJIITOpa He
menee 90 rparycos.

'YroJ1 moBOpoTa NepeaHero
rieya MaHUITyJIITOpa He
menee 100 rpajycos.

/{7151 ontpeiesieHus OJIOKEHHUS
3aJIHEr0 U MEPEIHEero ey
MaHUITYJISTOPA TOJDKCH
MCTIOJIb30BaThCS THPOCKOIL.
'YT0J1 moBOopoTa Mo 4eTBepTOn
ocu He MeHee 180 rpagycos.
/lomkHa OBITH BO3MOXHOCTh
OCHAIICHUSI CMEHHBIMU
HacajaKkaMu (Hampumep,

Inep kaTenb KapaHaalia win
(1oMacTepa, MpUcocKa ¢
CepBO/IBUTaTElIEM,
MEXaHUYECKOE 3aXBaTHOE

[yCTpOMCTBO C




CEpBOJIBUTaTENIEM,
[YCTPOMCTBO AJIS JTa3€pHOU
[PaBUPOBKH UM YCTPOMCTBO
st 3D-meuaTn).

/lomxkHa OBITH BO3MOXHOCTh
MOIKITIOYCHUS
ITOTIOTHUTENBHBIX YCTPONUCTB
(HampuMep, TpaHCIopTepa,
[pesibca 1S IepeMelieHus
[poOoTa, MmyJbTa yrpaBiIeHUs
TUIa JHKOUCTUK, KaMepbl
MaITUHHOTO 3PEHMS,
ONTUYECKOIO JaT4MKa,
MOTyJ1s1 O€CTIPOBOJIHOTO
IocTyma.
Po6OT-MaHUTY IS TOP TOJIKEH
oOecrieuynBaTh NepeMenIeHrne
HACa/IKH B IPOCTPAHCTBE,
AKTUBAIIUIO HACAIKH,
BO3MOKHOCTD MOJTyUEHUS
CUTHAJIOB OT KaMepbl U
ITaTYNKOB, BO3MOXHOCTh
yIpaBICHHUS
ITOTIOTHUTEIBbHBIMU
yCTpOICTBaMH.

Marepuai kopiiyca -
anmroMuHUK. Jlnamerp padoueit
BOHBI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOI
ocr) He MeHee 320 MM.
MHuTepdeiic moaKIIIoUYeHNs -
USB.

JomKeH UMETh BO3MOKHOCTD
ABTOHOMHOM pabOTHI U
BHEIIHETO yIPaBJICHHUS.

'Y IpaBisitOIIAi KOHTPOJLIED
ITOJI>KEH OBITH COBMECTHM CO
cpenoii Arduino.

'Y TIpaBIISIIOIIMIT KOHTPOJLIIEP
COBMECTHM CO CpeIoi
mporpamMmmMupoBaHus Scratch,
1 SI36IKOM ITPOTPAMMHUPOBAHUS
C.

Jlomken oOecreurBaTh
MOBOPOT IO IIEPBHIM TPEM
OCSIM B 33JJaHHBIN YroJl U Ha
3aJlaHHBIN YroJi, MOBOPOT IO
UETBEPTON OCH Ha 3aJJaHHBIN
lyroJj, IBH>KEHUE B




KoopauHatel X, Y, Z,
[epeMeIneHue Ha 3aJIaHHOe
[PACCTOSIHHE 110 KOOpAMHATAM
X, Y, Z, nepenayy TaHHBIX O
TEKyIIIeM TI0JIOKEHUHU YTJIOB,
repenavdy IaHHBIX O TEKYIINX
KOOpAMHATAX UHCTPYMEHTA.
JlomkeH moajiepKuBath
repeMelleHe B JeKapTOBbIX
KOOpJMHATAX U yriax
[IOBOPOTA OCEM, C 3aaHHOI
CKOPOCTBIO U YCKOPEHHEM.
Tumnsl mepeMeneHnii B
ITeKapTOBBIX KOOPAUHATAX:
IBM)KEHUE TIO TPACKTOPHH,
IBUKEHUE IO MPSAMON MEXTY
IMIBYMST TOUKaMHU,
MepenprruBaHue U3 TOUYKH U
TOYKY (TTepeHoc 00BEKTa).

12.

(OOpazoBaTenbHBIN
HAOOp IS N3YUCHUS
MHOTOKOMITOHEHTHBIX
[POOOTOTEXHUYECKUX
CHCTEM H
MaHUITYJSIITHOHHBIX
poOoTOB

OO6pa3zoBaTeNbHBIA KOMIUIEKT
IMTOJKEeH OBITh peAHa3HAuYEH
TSt U3ydeHUs
[POOOTOTEXHUYECKUX
TEXHOJIOTHH, OCHOB
MH(OPMAIIMOHHBIX
TEXHOJIOTUM U TEXHOJIOTHUI
[IPOMBIIIEHHOM
ABTOMAaTH3all1H, a TAKXKE
TEXHOJIOTUM
MPOTOTUITUPOBAHUS U
QITUTUBHOTO TIPOU3BO/ICTBA.
B cocTtaB koMIIeKTa JOJIKHO
BXOJIUTh:

1) UaTennexTyanbHbIi
CEpPBOMOJIYJIb C
MHTErpUPOBAHHOM CHUCTEMOM
[YIIPaBJICHHMS], [TO3BOJISAIOLIEN
00BEIUHATH CEPBOMOTYIIH
IpYT C IpyroM 10
[OCJIEI0OBATEILHOMY
mHTEpdEiCy - He MeHee 6 IIT;
2) PoboToTeXxHMUECKHIA
KOHTPOJIJIEP MOIYJIBHOTO
TUIIA, PEICTABIISIONTUN
c000I1 OTHOILIATHEIN
MUKPOKOMITBIOTED €
OTIEPAIMOHHON CUCTEMOM
Linux, 00beTMHEHHEIH C

nepudepuitHbIM

1 mrT.

1 mrT.




KOHTPOJUIEPOM C ITOMOIIBIO
MIaThl PACIIUPEHUS.
PoGoToTeXHUYECKUIA
KOHTPOJUIEP JOJIKCH
YZIOBJIETBOPSITH TEXHUICCKUM
XapaKTEPUCTHKAM: KOJI-BO
siIIep BCTPOSHHOTO
MUKPOKOMITBIOTEpA - HE
MeHee 4, TakToBas 4acToTa
siapa - He menee 1,2 I'T,
00bem O3V - He meHee 512
MO0, Hannuue uHTepdencos -
SPI, 12C, 12S, TTL, UART,
PWM, mudpossie u
QHAJIOTOBBIC TTOPTHI JIJIS
[TOTKJTFOYCHHS BHEIITHUX
[YCTpOMCTB, a Takke WiFi nim
Bluetooth mist koMmMmyHUKaIIH
CO BHEITHUMH YCTPONCTBAMH.
PoboToTeXHHUECKUIH
KOHTPOJUIEP JOJIKEH
00eCIIeUYNBaTh BO3MOXKHOCTh
[POTrPaMMHUPOBAHUS C
[MOMOIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo601HO
[pacripoCTpaHsIeMOi cpebl
IArduino IDE, a taxxe
[YIpaBICHHS MOICTISIMHU
[POOOTOTEXHUYECKHUX CHCTEM C
rmoMoIisto cpesibl ROS.

3) BeraucnurenbHbI MOTYITh
CO BCTPOCHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee 1 miT.
BrruncnurenbHbI MOJTYJIb
ImomkeH obJ1aaaTh
BCTPOSHHBIMU IIU(PPOBBIMU
mopTaMu - He MeHee 12 T u
QHAJIOTOBBIMHU TTOPTAMH - HE
MeHee 12 mT.
BrrancnurenbHbIN MOLYJIb
ImomKeH o0anaTh
BCTPOCHHBIM MOJIYJIEM
OCCTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi ns
CO3JIaHMS
arnmapaTHO-IPOrPaMMHBIX
[pEILIEHUI 1
'"yMHBIX/CMapT"-yCTPOHCTB




ISt pa3pabOTKK perieHui
"UHTepHeT Bemen".
BrrancnurenbHbIN MOLYJIb
ImoynkeH 001anaTh
COBMECTUMOCTBIO C
nepudepuitHBIMY IJIaTaMU
TSI TOIKITFOUYEHHSI K CETH
Ethernet n noaxiroueHus
BHENTHEN CUIIOBOM HArpy3KH.
4) Moayib TEXHUYECKOTO
BPEHMUSI, TPEICTABIISIOIINI
co0oi1 ycTpoiicTBO Ha 6a3ze
BBIYHCITUTEILHOTO
MUKPOKOHTpPOJIIEpA U
MHTETPUPOBAHHON KaMephl,
oOecrieunBaroniee
[pacro3HaBaHKUE MPOCTEUIIINX
M300paKeHNN Ha MOJTYJIE 3a
C4eT COOCTBEHHBIX
BBIUHCIUTEIbHBIX
BO3MOYKHOCTEN - HE MeHee 1
I1T;

Mo 1yJib TEXHUYECKOTO
BpeHUs TOJKEH 00ecreunBaTh
BO3MOKHOCTH OCYIIECTBIISTh
HACTPOMKY KCIO3UIINH,
O0ananca 6enoro, HSV
COCTaBJISIFOIINX, TIOMIAIN
0OHapyKMBaeMOi 001acTu
M300paKEeHUS, OKPYTIOCTH
oOHapyknBaeMoin 00JacTh
M300paKEeHHUS, TTOJIOKCHUE
0OHapy>KMBaeMbIX o0yiacTe
OTHOCHUTEJIBHO APYT Apyra
Mo 1yJib TEXHUYECKOTO
BPEHUSI TOJIKEH UMETh
BCTPOCHHBIC HHTEP(EHCHI -
SPI, UART, 12C wnu TTL mus
KOMMYHUKAIIUHU JIPYT C
ITPYroM HJIM BHEIIHUMHU
[YCTPOMCTBAMH.

5) Komrekr
KOHCTPYKTHBHBIX 3JIEMEHTOB
M3 MeTasuta Juisi COOpKH
MOJ1€IM MAaHUITYJISITOPOB - HE
MeHee 1 1T,

6) KoMIIeKT 371eMEHTOB IS
COOPKH BaKyyMHOT'O 3axBaTa -
He MeHee | mT.




OOpa3oBaTenbHbII
[POOOTOTEXHUUECKHIA
KOMIUIEKT JJOJDKEH COJIEPKATh
HaOOp OMOIMOTEK
TPEXMEPHBIX MOJIeNIer st
MPOTOTUITUPOBAHUS MOJAETEH
MOOWITbHBIX 1
MaHUITYJISIIMOHHBIX pOOOTOB
pa3nuuHoro tuna. B coctas
KOMIUIEKTa JOJKHBI BXOJIUTh
MHCTPYKIIUN U METOJMYECKUC
yKa3aHUsI [0 pa3paboTke
TPEXMEPHBIX MOJIEIICH
MOOMIBHBIX POOOTOB,
MaHUITYJISIIHOHHBIX POOOTOB C
[Pa3TMYHBIMU THITAMU
KIMHEMaTHKU (yriioBast
KIHEMaTHKa,
MIOCKO-TIapaljieNbHas
KIHEMaTHKa,
neapra-kuHeMatnka, SCARA
VM phlYaKHAs! KWHEMAaTHKa,
miatdopma CTroapTa U T.11.).
OOpa3oBaTenbHbII
[POOOTOTEXHUYECKU I
KOMIUICKT JJOJDKEH COJIEPIKATh
MHCTPYKIIUH 110
MPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOTUKU
OCYIIECTBJICHUSI MH)XEHEPHBIX
[pacdeToB MpHu
MPOCKTUPOBAHNH (PacUEThI
HArpy3Kd 1 MOMEHTOB, pacyeT
MOIIHOCTH TIPUBOJIOB, pacyeT
MapaMeTpoB KHHEMATHKH U
T.11.), THCTPYKIIUHU TIO
[pa3paboTKe cUCTEM
[YIIPaBICHUS U TPOrPAMMHOTO
oOecrieueHus IS yIpaBIeHUS
[poOOTaMu, HHCTPYKIIUU U
METOIUKH TI0 pa3paboTKe
CHCTEM YTIPaBJICHHUS C
HIIEMEHTaMH UCKYCCTBEHHOTO
MHTEIUIEKTa U MAIIMHHOTO
0Oy4eHMsI.

KommbroTepHoe 060py a0

BaHHC

13.

HoyTtOyx

DopmMm-pakTop: HOYTOYK;

DKecTkas, HeoTKII0YaeMas

1 .




KJIaBHATypa: HAJIMYHE;
Pycckas packinaaka
KJIABUATYPBI: HAIUYHC;
/lnaronans 5KpaHa: He MEeHee
15,6 qr0iiMOB;

Pazpemenue skpana: He
meHee 1920 x 1080 nmukceneit;
KonuuectBo suep
rporeccopa: He MeHee 4;
KoanuecTBO IOTOKOB: HE
MeHee 8;

bazoBas TakToBas yactora
mpoieccopa: He Mmenee 1 I'T;
MaxkcumanbHas TAaKTOBAs
HacToTa mpoLeccopa: He
meHee 2,5 I'Tm;

Kosmr-mamsite porieccopa: He
Menee 6 MOaiiT;

O0BbeM ycTaHOBIEHHON
OIIEpPaTUBHOMN NaMSATH: HE
MeHee 8 ['0aiiT;

O0beM Mo IepKUBAEMOit
OTIepaTUBHOM MaMsATH (1S
BO3MOKHOCTH PAaCITUPEHUSI):
He MeHee 24 1'0aliT;

O6bem Hakonurenst SSD: He
MeHee 240 I'0aiit;

Bpewmst aBTOHOMHO# paboTHI
0T Oatapen: HEe MEHEe 6
4acoB;

Bec HoyTOyKa ¢
[YCTaHOBJIEHHBIM
aKKyMyJsiTopoM: He 6onee 1,8
KT;

Buemnuii uatepdeiic USB
cTanjaprta He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuii nuatepgdeiic LAN
(MCToJIb30BaHuE
MEPEXOTHUKOB HE
MPEAYCMOTPEHO): HATMYHE;
Hanuune moyneit u
mHTEp(EcoB
(McTIOB30BaHNe
MEePEeXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI;

becnpoBoanas cBsi3p Wi-Fi:
HaJIM4Ke C OIEPIKKOM




ctanaapta [EEE 802.11n nimn
COBpPEMEHHEE;
'Web-kamepa: Hannuue;
Manumynsarop "Ml
HAIU4He,
[IpenycTranoBnenHas
OTIepaIoHHas CUCTEMa C
rpaduaeckum
[0JIb30BATENLCKUM
mHTEpdercoMm,
oOecnieunBaroias padboTy
[pacripoCTpaHEeHHBIX
00pa3zoBaTeIbHBIX U
00I1IECCTEMHBIX
PUIIOKEHUH: HaJIM4ue.

14.

Tenexka -
XpaHMIUILE
HOYTOYKOB

TUIT KOpIyca: MeTal;
BO3MOXHOCTH O€30I1aCHOTO
BAIMIIEHHOTO 3aMKOM
XpaHCHHs] HOyTOYKOB:
HATU4HeE,

BO3MOKHOCTD 3apSAKH
HOYTOYKOB: HAJIMYUE,
Mo/1/Iep>KKa HOYTOYKOB M3
KOMIUIEKTa IOCTABKH;
Hanuuue poytepa Wi-Fi
ctanaapta 802.11n uamn
coBpeMeHHee: | miT.
MOJIJIepKKA HOYTOYKOB U3
KOMIUIEKTa TOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
IITYK, TIOJ/IeP>KKa HOYTOYKOB
13 KOMIUIEKTa IOCTaBKH;
Hanpsoxkenue nutanust: 220
B\50 I'm;

[ToTpebnsiemast MOIIIHOCTH, BT
(MakcumyM): 2500;
[ToTpebasiemblii TOK, A
(Makcumym): 12;

JInunHa muypa
PIEKTPONUTAHUSA: OT 2,5
MeTpa;

3ammTa OT nepeHaIpsHKeHMs,
KOPOTKOTO 3aMbIKaHUSI:
HaJIU4Ke,;

Koueca st mepeiBUKEHUS C
[TOPMO30M: HaJIH4ue.

1 mrT.

1 mrT.




