MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJIEPALINIU

PACIIOPS) KEHUE
ot 12 ssuBapsa 2021 r. N P-6

OB YTBEPKJIEHUU METOJINYECKUX
PEKOMEHJIAIIMHA 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSAX,
PACITIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN N TEXHOJOTINYECKOM
HATIPABJIEHHOCTEN

Bo ucnonnenue nynkra 4 IlpaBui npenocraBieHus U pacrpeaenacHus cyocuauil us genepaabHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha cOpUHAHCHUPOBAHHE PACXOIHBIX
00s13aTenscTB cyobekToB Poccuiickoit denepanyiv, BOZHUKAIOMUX IPHU PeaTU3allii PerHOHaIbHbBIX
IPOEKTOB, O0ECHEeYUBAIOIIMX JOCTH)KEHHE Lelel, Moka3aTelel M pe3ylbTaToB (eaepanbHbIX
IPOEKTOB, BXOJASIIMX B COCTaB HalMOHAIbHOrO mpoekta "OOpa3oBaHue", B pamkax
rocyaapcTBeHHOM nporpammsl Poccuiickoit ®enepanuu "Pa3Butue o6pazoBaHus", IpUBEICHHBIX B
[Mpunoxkxenun N 5 K rocymapctBeHHOW mnporpamme Poccuiickoit ®enepauuu "Pa3Butne
oOpa3zoBaHus", yTBep)kJIeHHON mnocraHoBieHueM IIpaButensctBa Poccuiickoit denepanuu ot 26
nexabps 2017 r. N 1642:

1. YTBepauth npuiiaraemsle Metoauueckiue peKoOMeHJalliy 10 CO3/IaHUI0 U ()YHKIIMOHUPOBAHUIO B
00111e00pa30BaTENbHBIX OPraHU3AIUIX, PACTIONIOKEHHBIX B CEIIBCKOM MECTHOCTH M MaJIBIX TOPOJIAX,
LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKON HampaBIEHHOCTEH B pamkax
pPErMOHANbHBIX MPOEKTOB, O0ECIEUMBAIOLIUX JOCTHKEHHE LieJel, Ioka3aTeslel M pe3ylibraTta
denepanbHoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO MpoekTa "O0pa3oBanue",;

2. KoHTpo:1b 32 UCTIOTHEHNEM HACTOSLIETO PacCOPSKEHHS OCTaBIISIO 32 COOOI.

T'B. BACHUJIPEBA



Ipunosxcenue

YTBEPK/[EHBI
pacnopsajicenuem
Munucmepcmea npoceewjenus

Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJAIIUU 11O CO3AHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOHN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEN

1. O01mue moJ10KkeHU A

Hacrosimue Metoanueckue pekoMeHaanun (nanee - Pekomenmanum) HampaBieHbl Ha oOecrieueHue
€IMHBIX OpraHU3allMOHHBIX M METOAMYECKUX YCIOBUH cO34aHUs M OOMMX MOAXOAOB K
(YHKIMOHUPOBAHUIO B 0O0MIE00PA30BATENBHBIX OPraHU3aIMsIX, PACIOJIOKEHHBIX B CEIHCKOU
MECTHOCTU M MaJjbIX IOpOJax, LIEHTPOB OOpa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTMUYECKOU
HarpaBieHHOCcTe "Touka pocta", B mensx oOecmedeHus peanusanuu ¢GeaepabHOrO IMPOEKTa
"CoBpeMeHHas 1IKoJ1a" HalMOHAIBHOTO npoekTa "Obpa3zoBanue" (anee - ¢peaepaabHbIil IPOEKT), B
TOM YHCJI€ YCTAHOBJICHUSI TPEOOBAHUI K pe3ylbTaTaM HCIOJIb30BaHUS cyOcuIuu U3 (penepaabHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha cOpUHAHCHPOBAHUE PACXOIAHBIX
o0s3aTenbeTB cyOBekTOB Poccuiickoit denepanyy, BOSHUKAIONIMX MPU PEaATH3alMHA PErHOHATBHBIX
IPOEKTOB, OO0ECIEeYNBAIONINX JOCTHKEHHME IleNiei, Mokas3areied W pe3yiabTarta ¢enepaabHOro
npoekta "B 001meo0pa3oBaTeNbHBIX OPTaHMU3AIUAX, PACTOJIOKEHHBIX B CEIBCKOM MECTHOCTH H
MaJIbIX TOpOJax, CO3/laHbl M (YHKUMOHUPYIOT ILIEHTPbl OOpa30BaHMs €CTECTBEHHO-HAYyYHOH WU
TEXHOJIOTUYECKOM HampaBieHHOCTEel" .

[IpuBenenHple B HacTOAIMX PekoMeHIAIMsIX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHBIMH. Oprassl
UCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit denepanuu (opranbl MECTHOTO CAMOYITPABIICHHUS)
OpU pean3alud MEpONpPUATHI MO CO3/laHUI0 U (YHKIMOHHPOBAHUIO B 00IIe00pa3oBaTEIbHBIX
OpraHMU3aIMsaX, PACIOIOKEHHBIX B CEJIbCKOM MECTHOCTH M MallbIX rOpojax, LEHTPOB 00pa30BaHUS
€CTeCTBEHHO-HAyYHOW M TeXHOJoruyeckoi HampasieHHocTed "Touka pocta" (manmee - LleHTpwI
"Touka pocrta') BrpaBe oOecreuynBaTh TPeOOBAHUS, MPEBBIIAIONINE YCTAHOBICHHBIC HACTOSIIIIMMHU
Pexomenmanmsamm.

[ensmu co3panuss lLlentpoB "Touka pocra" sBisieTcs COBEpPLIEHCTBOBAHUE YCIOBMM JUId



MOBBILICHHUSI KadecTBa 00pa3oBaHUs B 00I1€00pa30BaTEIbHBIX OPraHU3alMsAX, PACHOJOKEHHBIX B
CEJIbCKOW MECTHOCTH U MallbIX TOPOAaX, PaCIIUPEHHS BO3MOXKHOCTEH OOYYaroMIMXCsS B OCBOCHHH
yueOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HamnpaBiIeHHOCTEH, Mporpamm
JIOTIOTHUTEITFHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHUYECKOW HAPaBIECHHOCTEH, a TaKXKe
JUTSL TIPAKTHYECKOW OTpabOTKH yuyeOHOTo Marepuaia 1mo ydeOHbIM npeameraM "dusuka", "Xumus",
"Buonorus".

Llentpsl "Touka pocTta" obecneunBarOT MOBBIIICHHE 0XBAaTa 00ydJaIOIIMXCs 0011e00pa3oBaTeIbHbBIX
OpraHM3alyii, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTHM W MajbIX Topojax, NporpaMMamMu
OCHOBHOT'O OOIIEro M JONOJHHUTEIHHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOTHUYECKOU
HAIPaBJICHHOCTEH C HCIIOJIb30BAaHUEM COBPEMEHHOTO 000PYAOBaHHUS.

Opranu3anuoHHO-TEXHUIECKOE, METOINYECKOe W HMH()OPMAIIMOHHOE COMPOBOXKICHUE CO3/IaHUS B
cyorekTax Poccumiickoit ®Denepanmm IlenTtpoB "Touka poctra" ocymectisger dDenepaibHoe
roCy/1apCTBEHHOE ABTOHOMHOE o0pa3zoBaTenbHOE yupexaeHue JIOTIOTHUTEILHOTO
npodeccuoHanpHOr0 00pa3oBaHusa "AKkaJemus peanu3alii TOCYAAPCTBEHHOW TMOJMUTUKH U
npo(heCCHOHATLHOTO  pa3BUTHS  PAaOOTHUKOB  00pa3oBaHWs MUHUCTEPCTBA  TPOCBEIICHHUS
Poccutiickoit @enepanun" (nanee - @epepanbHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsaok co3naHust

[lenTps! "Touka pocra" MOTYT CO31aBaThCs KaK 3a CUET CPEACTB cyOcHIuil heaepatbHOro OropKeTa
B paMmKax peanuzanuu ¢enepanpHoro npoekrta "CoBpeMeHHas MIKosia", TaK M B PaMKax HMHBIX
IIPOrpaMM M IPOEKTOB 3a CUET CPENCTB OroakeToB cyObekToB Poccuiickoit denepauuu, cpeacts
MECTHBIX 6IOI[)I(€TOB n BHCGIOII)KGTHI)IX HCTOYHHUKOB.

Coznanne LentpoB "Touka pocra" ocymectBisercs Ha 0a3e 0011e00pa30BaTEIbHBIX OpPraHU3aIui,
PACHOJI0KEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOPOJAx, IIPH 3TOM B MEPBYIO OYEpeIb CO3JaHUE
[lenTtpoB "Touka pocta" pekoMeHAyeTCsl OCYIIECTBISATh B OPraHU3alMAX, MOKA3bIBAIOIINX HU3KHE
o0pa3oBaTesibHbIE PE3YJIbTATHI.

B cnyuae cozpanus Llentpa "Touka pocrta" 3a cueT cpeAcTB cyocuauu u3 heaepaabHOro OI0KeTa B
pamkax denepanpHoro mnpoekta "CoBpemeHHas mikosa" cyObekT Poccuiickoit deneparuun
OTIpeieIseT:

- OpraH HCIHOJHUTEIbHON BiacTH cyOwbekra Poccuiickoii ®enepannu, OTBETCTBEHHBIM 3a
peanu3aluio MEpOnpUATHil Mo co3gaHui0 U olecriedeHuto (yHkuuoHupoBaHus LlentpoB "Touka
pocta" Ha Teppuropun cyonrekta Poccuiickoit denepannu (PernonanbHbli KOOpAUHATOD);

- KOMILUTEKC Mep (IOpOKHYIO KapTy) Mo co3aanuio u GpynkiuonupoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxxennto N 1 xk HacTosiM PexoMeHaanusm.

KoMrutekcom Mep npu3HAeTCs IJIaH MEpONPHUATHI Ha OYEepEeAHOW TOJl M JIBYXJIETHHM IUIAHOBBIN
nepuoJl, MpeayCMaTPUBAIOIINN MEpPONpPUATHS MO CO3JaHMI0 M (YHKIMOHHpPOBaHUIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPOIIPHUATHS, HAIPABIICHHBIE HA CO3AaHue U OTKpbITHE LlenTpoB "Touka pocra';
MEpPONPUSTHS, HallpaBlIeHHbIE Ha o0ecnieueHne ¢pyHkuonuponanus Llentpos "Touka pocra";

MEPONPUATHSI IO TOBBIIMIEHHUI0 TpodecCHOHaIbHOrO0 MacTtepcTBa paboTHHKOB lLlenTpoB "Touka
pocra";



MEpONpUATHS 1O KOHTPOJIO  JIOCTH)KEHHS MHMHHMMAJbHBIX  [IOKa3zaTeled Cco3laHus W
dbyakuuonupoBanus Llenrpor "Touka pocra'.

PernonanpHblil KOOPIMHATOP B COOTBETCTBUU CO CPOKAaMH, ycTaHOBJIEHHbIMU B [Ipunoxenun N 1
Pexomenpanusam, yrBepkaaeT:

- JIOJDKHOCTHO€ JIMIIO B COCTaBE€ pPErHOHAJIBHOTO BEJOMCTBEHHOTO IPOEKTHOTO odwuca,
OTBETCTBEHHOE 3a co3nanue u Gpynkuuonuposanue Llenrpos "Touka pocra";

- IepevYeHb MoKa3areyeld U MHIMKATOPOB, COOTBETCTBYIONIMX NMpUBeAeHHBIM B [Ipmioxenun N 2
HacTOsAIIMM PexoMeHmanusaM, ux 3Ha4EeHUI;

- IepeveHb 00111e00Pa30BaTEIbHBIX OPraHU3aIMHA, PACTIONIOKEHHBIX B CEIBCKONH MECTHOCTH M MAJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercsi cosganue LlenTpoB "Touka pocta" (mo dopwme,
npezcrasieHnoi B [Tpunoxenun N 3);

- tunoBoe [lomoxxenne o IleHTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTHUYECKOU
nanpasiennocreit "Touka pocta" (Ilpunokerne N 4).

Coznanue nentpa "Touka pocta" Ha 0a3e 001Ie00pa30BaTENIbLHON OpraHU3alluu JTOMYCKaeTCsl Kak
MyTEM BBIJICJICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOJpa3JeieHusl 001eo0pa3oBaTeabHOM
OpraHu3aIiy, TaK U 0€3 BbIICICHUS OTACIBHOTO MOIPA3ICICHHUS.

OO0ueoOpa3zoBarenbHas OpraHU3alUsl M3/aeT JIOKAJbHBIW HOPMATUBHBIA aKT O Ha3HAYeHUU
pykoBogutensa lLlentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOro 3a (PYHKUHOHHUPOBAHUE U
pa3BUTHE), a TAKXKe O CO3AaHuU LeHTpa "Touka pocTa" U yTBEPKICHUU NOJO0KEHUS O JeSTEIbHOCTH
Ientpa "Touka pocra".

PervonansHblii KoopaMHATOp He mHo3xHee AHA OTKpbITUS Llentpa "Touka pocra" obecrneunBaer
pasMenieHre B crenuaibHo co3ganHoM paszzaene "llentp "Touka pocrta" odunuanpHOrO caiTta
o0mieo0pa3oBaTeslbHOM  OpraHu3zalud B HWH(GOPMALMOHHO-TEJICKOMMYHUKALIMOHHON  ceTH
"NuTepHer" unpopmanuu o co3nanuu u GpynkunonupoBanuu Llentpa "Touka pocta", B TOM uncie
uHpopmanuu 00 oOpa3oBaTenbHBIX HporpamMmax, obopyroBanun ILlentpa "Touka pocra",
IUIAHUPYEMOM pEXHME 3aHATHH O00ydJaromuxcs, IUIAHUPYEMBIX MEpOINpHATHsAX. B cozmaHHOM
paszene odunuansHoro caiita 00pa3oBaTEIbHOM OpraHU3alMy TakKe pa3MeliaeTcs HH(opMarus o
HalMoHaJbHOM mpoekTe "OOpazoBaHue" (B TOM uMcie JIOTOTHII), aapec caiita U oduuuanbHas
cuMBOJMKa Munncrepersa npocsenienus Poccuiickon @enepanun.

PernonanpHblit koopauHaTop obecrieunBaeT nHpopMupoBanue deneparbHOTO ONepaTopa B CIydae
co3nmanus Ha Tepputopuu cyowbekrta Poccuiickoit ®denepannn LlentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QeaepalbHOTO MpOoeKTa
"CoBpeMeHHas 1mikojia" HalMOHaIBLHOTO mpoekta "OOpazoBaHue", 3a CUYET CPEACTB OIOKETOB
cyonekToB Poccuiickoit @enepanuiu U (UIM) CPEICTB MECTHBIX OIOJIKETOB M (MJIM) BHEOKOIKETHBIX
HUCTOYHUKOB, a TaKKe HaIpaBlieHWE Ha corjacoBanne DepepaibHOMY OINMEpaTopy KOHIICTIIHH
co3manus U QYHKIIMOHUPOBAHMS TakuXx L[eHTpoB.

3. TpebGoBaHus K NOMENIEHUAM, KOMILUIEKTOBAHUIO 000PYA0BaHHEM,
PaCcxoAHbIMHA MaTE€pHaAJTaMH, CPEACTBAMHA oﬁyqennﬂ N BOCIIMTAaHUA
Coznanne IlentpoB "Touka pocrta" mpeamonaraeT KOMIUIEKC YCJIOBUM MO OCHAIIEHUIO

06pa3OBaTeJ'IBHBIX opr aHI/I3aLII/II>'I O60py2lOBaHI/ICM, PaCXOgHBIMH  MaTCpHalaMH, CpCACTBAMU
06y'-IeHI/I$I N BOCIIUTaHUA A JOCTHIXXCHHA O6p330BaTeJ'H)HI)IX PE3YIBTATOB 110 MNPEAMCTHBIM



obmactssim "EctecTBeHHO-HayuHble mnpenMerbl”, "EctecTtBeHHple Hayku", '"Marematuka U
uHpopmaruka", "OOmecTBo3HaHWe U ecrtecTBo3HaHue", "Texnomorus'", o0Opa3oBaTEIbHBIX
nporpaMm o01miero o0pa3oBaHusl €CTECTBEHHO-HAyUYHOW U TEXHOJIOIMUYECKON HalpaBIEHHOCTEH, Ipu
peanu3ay KypcoB BHEYPOUHOH AEATENBHOCTH U JONOJHUTEIBHBIX 00IIEpa3BUBAIOLINX TPOrPaMM
€CTECTBEHHO-HAyYHOM U TEXHUYECKOM HAIPABICHHOCTEH.

[Tepeuenr HampaBiieHHOCTeH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pazoBaTebHBIX
IporpaMM MOXKET OBITh PACIIMPEH B 3aBHCHMOCTH OT HMMEIOIIUXCS Y 00I11eo0pa3oBaTeIbHBIX
OpTraHM3aIil YCIOBUH, a TaK)Ke OTPEOHOCTEH YIaCTHUKOB 00pa30BaTEIIbHBIX OTHOIICHU.

Co3nanue nentpa "Touka pocrta" mpeamnosiaraeT pa3BuUTHE 00pa30BaTENbHOW HHEGPACTPYKTYPHI
00meo0pa3oBaTebHON  OpraHM3ald, B TOM 4YHCIE€ OCHAIIeHHEe O00meo0pa3oBaTeIbHOM
OpraHM3aLUH:

- 00opynoBaHHEM, CpeACTBAMH OOy4YeHHS ¥ BOCHUTAHHS JUISI W3Y4YeHHs (B TOM 4YHCIIe
JKCIIEPUMEHTANIBHOT0) IMPEAMETOB, KypCOB, JUCHMIUIUH (MOJyJeil) ecTecTBEHHO-HAay4dHOI
HaIlpaBJICHHOCTH M  TEXHOJIOTMYECKOW  HAaMpaBIEHHOCTEH MpU  peaiv3allid  OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOTPaMM M JOMOJTHUTEIBHBIX 00Ie00pa3oBaTeIbHBIX MPOTPAMM, B TOM
quclie 7Sl paclIupeHus coliep>kanus yueOHbIx npeameroB "duzuka", "Xumus", "buonorus";

- 060py,I[OBaHI/ICM, CcpeacTBaMu O6y‘IeHI/I${ U BOCIIUTAHUSA U HU3YUYCHHUSA OCHOB pO6OTOTCXHI/IKI/I,
MCXaHUKH, MECXATPOHUKH, OCBOCHHA OCHOB MpOrpaMMHUpPOBaHMUA, pcaln3alluud IMIporpaMm
JOITIOJIHUTCIIBHOT'O o6pa3013aH1/1;1 TECXHUYCCKOMN U CCTGCTB@HHO-HayIIHOfI HaHpaBHGHHOCTCﬁ U T.nO.

- KOMIIBIOTCPHBIM U WHBIM O6Op}II[0BaHI/I€M.

[lepeuenp, MHUHMMaIbHO HEOOXOMUMBIE (YHKIHMOHATIBHBIE M TEXHHYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJIUYECTBO OOOpYyIOBaHMS, PACXOJHBIX MAaTEPHUAJIOB, CPEICTB OOy4YeHUS H
BocnuTaHus Juisl ocHamleHus LlentpoB "Touka pocta" (nmanee - MHQPACTPYKTYpHBIH JIHCT),
OTpeeNsaoTcs PernoHansHbIM KOOPAMHATOPOM C ydeToM [IpumepHoro mepeuyHsi o00pyAOBaHUS,
pacXodHBIX MaTepuasoB, CpeACTB OOyYeHHs M BOCIMTAHUSA JJS CO3JaHUs U oOecreueHus
(YHKIMOHUPOBAHUS  LIEHTPOB  OOpa30BaHMsI  E€CTECTBEHHO-HAYYHOM M  TEXHOJOTMUYECKOU
HarnpaBieHHOCTH "Touka pocta" B 001€00pa3oBaTEIbHBIX OPTaHHU3AIUAX, PACIOJOKCHHBIX B
cenbCcko MecTHOocTM M Manblx ropoaax (Ilpunoxenne N 6), HpUMEpHOro THIIOBOTO
UH(QpacTpyKTypHOro JMcTa, ompenenseMoro ®dexepanbHbIM  ONEPATOPOM, U  HACTOSIIUX
Pexomennamnuii.

B  pamkax  ocHameHus ~— oOmieoOpa3zoBaTeldbHBIX ~ OpraHu3alii  mnpu  (HOpMUPOBAHUU
uH(ppacTpyKTypHOro Jmcra cyobekt Poccuiickoit denepanuu BnpaBe BbIOpAaTh CTaHJAPTHBIN WM
npoWIbHBIA KOMIUIEKT 00OpYAOBaHUs, NPEACTABICHHBIH B IPUMEPHOM IepedyHe 000pynoBaHMS,
PacxXoIHBIX MaTepHAalIOB, CPEACTB 00yUeHMs U BocuTaHus U1l ocHamieHus Lentpos "Touka pocra”
(ITpunoxxenne N 6). [lng MaJOKOMIUIEKTHBIX 00II€00pa30BaTEeNIbHBIX OpraHuzamuii <I1> obbem
€/IMHUI] CPEJICTB O0YUYEHUS M BOCHUTAHUS (OPMUPYETCS B MEHbILIEM KOJIMUYECTBE.

<1> ManokoMIJIeKTHON 00meo0pa3oBaTeNpHON  OpraHW3aleil B paMKax  pealu3aliu
MEPONPUITHIA 1O CO3JaHHI0 U  (PYHKIMOHHUPOBAHUIO LEHTPOB E€CTECTBEHHO-HAyYHOU W
TEXHOJIOTHYECKOW  HAaMpaBJICHHOCTeW  Tpu3Haerca  oOmieoOpa3oBarenbHas  OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXKJIOW W3 Tapajjiesied KOTOpou cocTamisieT He Oonee 1
€IMHUIIBI.



[IpodunpHBIA KOMIUIEKT 0OOpPYIOBaHUS MOXKET OBITH BBIOpaH g 00Ie00pa30BaTEIbHBIX
OpraHu3alfii, UMEIOINX HAa MOMEHT co3JaHus neHTpa "Touka pocra" HabOp cpeacTB 0OydeHUS U
BOCMHUTAHMUS, MOKPHIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble MOTPEOHOCTH
Npy U3ydeHuu npeameroB "dOuzuka', "Xumusa" u "buonorus".

[lpopwibHbelii  KOMIUIEKT — oOopymoBaHus — oOecmeunBaeT  3()(EeKTHUBHOE  JOCTHXKEHHE
00pa30BaTeNbHBIX PE3Y/IbTaTOB OOYYAIOUIMMMCA [0 MPOrpaMMaM €CTECTBEHHO-HAY4YHOH WU
TEXHOJIOTUYECKON  HamlpaBIEHHOCTEH, BO3MOXXHOCTb  YIIyOJEHHOTO M3y4YeHHS OTACIbHBIX
IpeIMETOB, B TOM 4Mcie Al (popMUPOBaHUS M300pETATENIbCKOr0, KPeaTUBHOIO, KPUTHUYECKOTO
MBILIUICHHS, Pa3BUTHS (PYHKIMOHAIBHOM TI'PaMOTHOCTH y OOydYalolmMxcs, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Tpu ¢dopmupoBanun HHPPACTPYKTYPHOTO JHCTAa M3 MPO(PUIBLHOIO KOMIUIEKTa B 00sf3aTEIIbHOM
nopsijike odecreunBaeTcs BbIOOp CpeAcTB 00yueHUs U BOCIIUTAHHsI HE MEHEEe YeM I10 TpeM y4eOHbIM
npeameram ("®uzuka", "Xumus", "buonorusa") u komneorepHoro odbopyaoanus. OcTaBmuecs Mo
UTOTaM OIpeJesieHUs] 0053aTeIbHOr0 000pyJOBaHUS CPEICTBA, IPEAYCMOTPEHHBIE /ISl OCHALLCHUS
IlenTpa "Touka pocrta", pacmpenenstoTcs Ha NPHOOPETESHHE IOMOJHUTEIBHOTO O0OPYIOBAaHHS,
BXOJISIILET0 B MIepeueHb 000py10BaHUs, PACXOIHBIX MaTepHaIOB, CPEACTB O0YUYEHUSI U BOCIUTAHUSA
npodmisHoro komiuiekta (ITpunoxenne N 6 kK MeToANYECKMM PEKOMEHIALUAM).

[Ipu BBIOOpE JOMOTHUTEIHHOTO OOOPYIOBAHUS TaKXKe CIEAYyeT YYHUTHIBATh CHEHU(PHUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyOobekTa Poccuiickoii Denepanui.

PernonanpHbIi KOOpIWHATOP OOECHEYMBACT COTIIACOBaHHE C(HOPMHPOBAHHOTO B COOTBETCTBUH C
TunoBoil opmoii uHppacTpykTypHOro nucta ¢ denepaibHbIM ONEPATOPOM B COOTBETCTBUH C
perJamMeHToM, omnpenensieMbiM DenepalibHbIM OMEPaToOpoOM.

[Ipu HampaBieHUM Ha COIIACOBaHHME HWH(QPACTPYKTYPHOTO JIMCTA, COJEPKAIIEro CTaHJIapTHHIE
KOMIUIEKTBI, PernoHalIbHBIN KoopauHaTop npenoctasiseT (1mo ¢gopme DenepaabHOro oneparopa):

- NOATBCPXKIACHUC OTCYTCTBUA B COOTBCTCTBYIOLIUX O6p330BaTCJ'II>HI>IX OopraHmizalusiax, OCHAIICHUE
KOTOPBIX INIAHUPYCTCA, 060py,[[OBaHI/I$[, pPacxXogHbIX MAaTECpUaIOB, CPCACTB O6y‘leHI/I$[ " BOCIIMTaHMA,
YKa3aHHbIX B I[ICPECYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEpXKJAeHUE Hamnuus (1100 obecriedeHne Haauuus 70 MoMeHTa ocHamenus LlentpoB "Touka
pocTta) yCIOBUH A7 XpaHEHHsS W UCHOJb30BaHUS XHMHUYECKHX PpEaKTUBOB, B TOM 4HCIE
Heo0XoIuMOro o0Opy/I0BaHUS, BKJIIOUYas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKaQ AJi1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYNOpPHBIH, cornacHo IlepeuHto cpeiacTB oOydeHUss W BOCIUTAHMA,
HEOOXOIUMBIX ISl pealn3allid oO0pa3oBaTeNbHBIX MPOTrpaMM HadaJbHOTO OOIEro, OCHOBHOTO
00I1ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHSIM OOy4YEHHMS,
HEO0OXOJUMOr0 MpPHU OCHALIEHUH OOLIe00pa30BaTeIbHbIX OpraHu3aluil B IENAX peanu3aluu
MEPONPUATHIA TO COACWCTBHUIO CO3/MaHMI0O B cyOBbekTax Poccuiickoii ®enepanuu (ucxons wu3s
MPOTHO3UPYEMOWM  MOTPEOHOCTH) HOBBIX MECT B  00mIe0o0pa3oBaTEIbHBIX  OpPraHU3aIUsX,
YTBEpP)KIEHHOMY Tipruka3zoM MuHmnpocsemeHust Poccun ot 3 centsaops 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3alny, Ha 0a3e KOTOPbIX co3fatoTcs U pyHKuuoHupytoT Llentpst "Touka
pocTa", TOJDKHBI COOTBETCTBOBAaTh JEHCTBYIOIIMM TpPeOOBAaHHUSAM K YCTPOWCTBY, COAEPIKAHUIO U
OpraHu3aIu pexxuma padboThl 00pa30BaTEIbHBIX OPraHU3alMid ¥ WHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNIAIONMM TPeOOBaHUS K OpraHM3alMU OOILIEro U JOMOJHHUTEIHHOro 00pa3oBaHUs
JleTen.

[Tomemenust (PpyHKIIMOHAIBHBIC 30HB, B TOM 4YHCJIE Yy4eOHbIE KaOWHETH (DHU3UKH, XUMUH,
ouonorun) Llentpa "Touka pocta" pekomMeHAyeTCs pacnoyaraTh B Mpeeiax 0JHOTO 3AaHHS.



IIpoekTupoBanue, 30HUPOBAHHUE IIOMEIICHUHN eaTpoB "Touka ocTta' ®W oOIpelneIcHue
2

JU3aliH-PEIEHUI OCYIIECTBIISIETCS C Yy4€TOM PYKOBOJCTBA IO NMPOEKTHUPOBaHMUIO LIEHTpoB "Touka

pocta", yTBepxk1aeMoro (eepaabHbIM OIEPaTOPOM.

[Ipu mpoexktupoBaHuu, 30HHpoBaHUK ToMelleHuil LlenTpoB "Touka pocrta" cienyer y4uThIBATh
0COOCHHOCTH 000PYIOBaHUS, PACXOAHBIX MAaTEPUAIOB, CPEICTB OOYUEHUSI U BOCIIUTAHUS, KOTOPBIM
Oyznet obecrieunBaThCsl 00pa3oBaTeNbHAS OPTaHU3AIIHS.

ITpoext 30HMpoBanHus nomeuieHuit LlenTtpoB "Touka pocra" npexacrasnsercs denepanpHOMy
OTepaTopy OJHOBPEMEHHO C MPEICTABICHUEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranu3zanusi 00pa3oBaTeIbHOM AeITeJIbHOCTH

OOpa3oBarenbHasl JeATeNbHOCT, Ha ©0a3e wneHTtpoB '"Touka pocrta" ocyuliecTBisercs IO
00pa3oBaTeNIbHBIM IIPOrpaMMaM OOILET0 U JOMOIHUTEIBHOIO 00pa30BaHMUsL.

TpeboBanmsi Kk (opmary oOpraHuzanud  00pa30BATCILHON  JCATEIBHOCTH  PETYIUPYIOTCS
HACTOSIIUMU PeKOMEHIaMsIMU U MHBIMA HH()OPMAIIMOHHBIMH U METOAMYECKUMH MaTepHallaMH
denepanbHOTO OnIepaTopa.

Hamnpapnenus peanusyembix ¢ ucrnosb3zoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENSITCI B COOTBETCTBUM C METOJUYECKHMHU MaTepHajaMH W  PEKOMCHIAIUSIMH,
YCTaHABJIMBAEMBIMHU M aKTyaTH3upyeMbIiMu DeiepaabHbIM ONEPaTOPOM.

Ha 06aze uentpoB "Touka pocta" oOecrmeunBaercs peaiu3anus 00pa30BaTeIbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOW HaIpaBIEHHOCTEW, pa3paOOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOAATEILCTBA B chepe oOpa3zoBaHus U C yueToM pekoMeHaanuii denepanbHOro
orepaTopa. B o0s3arensHOM mopsiike Ha O6a3e 1eHTpoB "Touka pocra" obecrieunBaeTcs OCBOCHHE
oOyuaromumucst y4eOHbIX mnpeameroB "Owuszuka", "Xumwus', "buomorus" c¢ wucrnonb3oBaHHEM
nprodpeTaeMoro 000pyI0BaHMs, PACXOIHBIX MAaTEPUAJIOB, CPEJICTB OOYUEHHUS U BOCIIUTAHUS.

He menee 1/3 o0bema BHEYpOUHOU €ATEIBHOCTH 00YYAIOIIMUXCS JOJKHO ObITh OPUEHTHPOBAHO Ha
NOJ/Iep)KaHUEe E€CTeCTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBlieHHOCTeH 00pa3oBaTeIbHbBIX
nporpaMM, IpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHON HAIpPaBICHHOCTH HE MOXET
coctaBiATh MeHee 20% oT obmero o0beMa BHEYpOUHOM jedrenbHOCTH. (OOpa3oBaTesbHbIE
nporpamMmbl IO JAPYrdM HAIpPaBJICHHOCTAM IpPpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
MJIAaHUPOBATh C UCTOJIb30BaHueM pecypcoB Llentpos "Touka pocra".

Pazpabotka pabouux mporpamm mo mnpeameram "®dwuszuka", "Xumwus", "buonorus", ydeOHbIM
npeMeTaM eCTeCTBEHHO-HayYHOW M TEXHOJOIMYECKOW HaIpaBiICHHOCTEH M3 4YacTH Y4eOHOro
iaHa, (OpMUPYEeMO ydacTHHKaMHM O0Opa30BaTENIbHBIX OTHOLIEHHWH, IpOrpaMM BHEYPOUHOU
NEeSITeIbHOCTH W JIONOJHMUTENBHOTO 00pa3oBaHUsl OCYLIECTBISETCA 00IIe00pa3oBaTeIbHBIMU
OpraHu3alusaMi, B KOTOPBIX CO3JarOTCA LEeHTpbl '"Todka pocra, camMOCTOATENBHO € YYETOM
METOJMYECKMX MaTepuaioB U  pekoMmeHjauuii  denepanpHoro omeparopa. Peanumzanusg
o0pa3oBaTeNbHbIX  IPOrpaMM  JIOMOJHUTENIBHOTO  O0pa3oBaHHA B MaJIOKOMIUIEKTHBIX
00111e00pa30BaTENIbHBIX ~ OPraHU3aLMUAX  OCYHIECTBISETCS TMpPH HAJIUYMKM Yy  OpraHu3aluu
COOTBETCTBYIOIIMX yCIOBUH. JlJii MaJlOKOMIUIEKTHBIX OO0I1€00pa3oBaTeNbHbIX OpraHU3aINi
JIOITYCKAETCsl OTCYTCTBUE JIMLEH3UU Ha JIOTOJHUTENIbHOE 00pa3oBaHUE U PeaTn3yeMbIX MpOrpaMM
JIOTIOJTHUTEILHOT0 00pa30BaHMUs.

PekoMeHgamm mo HMCMONB30BAaHUIO CTAHJAPTHOTO KoMIUlekTa oOopymoBanus llentpa "Touka
pocta" mpH peanr3aluy MporpaMM €CTECTBEHHO-HAYYHOM M TE€XHOJIOTMYECKON HaIpaBICHHOCTEH



onpenenensl B [Ipunoxxenuun N 5 k Hactosmum Pekomenaamnusim.

ConpoBoxeHUE U METOAMYECKOe O0ecleYeHHe MCIONIb30BaHusl MPO(QUIBHOTO KOMILJIEKTa
obopynoBanusi B 00pa3oBaTeslbHOM jAedTenbHOCTH 1EeHTpoB "Touka pocra" ocymiecTBiser
®DenepanbHbIA ONIEpaTop.

Meronudeckue MaTepuanbl, pa3pabOTKM W WHBIE MaTepHalibl 10 BOIMPOCAM HCIIOJIb30BAHUS
npopWILHOTO  KOMIUIEKTa  O0OpyZOBaHHsS  pa3pabaThIBAlOTCS,  aKTYaIM3HPYHOTCS |
pacmpoctpansitorcs DeepanbHbIM OMIEPATOPOM, B TOM YHCIIE C TIPUMEHEHUEM COBPEMEHHBIX Mera
WHCTPYMEHTOB (BUCO, BEOMHAP, MyOIUKAILINN).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00eCreunBaeTCs MPOBEICHUE METOJAUYECKUX U
00yJarmux MEpONPHITHA TI0 BOMPOCAM OpraHW3aluu o0pa3oBaTenpHOro mporecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPO(PHIBHOTO0 KOMILJIEKTa 000PYI0BaHUS, OKa3aHUE METOINYECKON
MIOMOIIH MPHU pa3paboTKe yu4eOHBIX MATEPUAIIOB, 3aJaHHI ISl COBEPIICHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKUA OOy4aromuxcss MO Y4eOHBIM MpeAMeTaM, KypcaM BHEYPOYHOW JeATeIbHOCTH,
JOTIOTHUTEIILHOTO 00pa30BaHus IeTeH.

[legarornyeckue pabOTHUKH, OCYLIECTBIAIOIMINE JesATeNbHOCTh Ha 0aze LlenTpoB "Touka pocra" ¢
NpUMEHEHHEM MPO(UIBHOTO KOMIUIEKTa O0OpYyIOBaHHMSA, MPOXOAAT OOY4YEeHHE IO MpOoTrpaMMaM
JOTIOTHUTEIBHOTO TpOoeCCHOHATBHOIO0 00pa3oBaHus (KypChl TOBBIIMICHHS KBaNU(pUKALUK) U3
OenepasibHoro  peectpa nporpamm  JIITO. TloBeimieHne KBaTH(PUKAUU — MEAArOTUYECKUX
PabOTHUKOB OCYILIECTBIISIETCS HE PEXKE OJIHOTO pasa B TPH roja.

5. Oprann3anMoOHHO-MeTOAMYEeCKO€e CONPOBOKIEHNE H UCIOJb30BAHUE
UHOM CO3IaHHO B paMKAaX peaju3aliy HAIIMOHAJBLHOIO MPOEKTAa
"OOpa3zoBaHue" MHPPACTPYKTYpPHI

B umensx koMmuiekCHOro comnpoBoxaeHus JaestenbHocTd LlentpoB "Touka" ®enepanbHbIM
orepaTopoM oOOecreynBaeTcsl OCYIIECTBICHHUE MyONMKAMid ©  OOHOBJIEHUS METOIMUYECKUX
MaTepuasoB, BKIIYAIOIMIMUX Y4eOHO-METOAUYECKHE MaTepuanbl (MHCTPYKIUH, METOJUYECKHE
nocoOusi, HHGOPMAIIMOHHBIE MaTepHajbl, IEPEYHN PEKOMEHIYEMBIX JHUTEPATypPHBIX MCTOYHHKOB,
BUJICOMaTEpHalIbl U JIp.), a TAK)KE€ MaTepUalbl 110 UTOraM MpoBeaeHus: Meponpustuii denepanbHoro
ornepaTopa (BeOMHapbl, CEMUHAPBI, KOHPEPEHLIUU, COBELIaHUS U Jp.).

Jns  menarornyeckux pabotHukoB IlentpoB "Touka pocta" denepaibHbIM —ONEPaTOPOM
o0OecrieunBaeTcs TIpPOBEACHUE TEMaTHUYECKUX BeOMHApoB W 00pa30oBaTENbHBIX MEPOIPHUATHH,
HalpaBJIEHHBIX Ha pPa3bsACHEHHE BOMPOCOB peaM3aluu 00pa3oBaTelbHBIX MporpaMm Ha Oase
IlentpoB "Touka pocta" ¢ mpuMeHEeHHEM IPOPHILHOIO KOMILIEKTa 000py10BaHHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAAmmMx paboTtHukoB LlentpoB "Touka pocra'
®denepanbHBIN onepaTop oOecreynBaeT MPOBEACHNUE TEMATHIECKUX BEOWHAPOB, HANIPABICHHBIX Ha
JIOTIOJIHUTEIBHOE PA3bSICHEHUE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(TOpOXKHBIX KapT) Mo co3faHuio U QyHkuuoHupoBaHuio Llentpo "Touka pocTa", JOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3aTened (yHKIMOHUPOBAHUS, HCHOJIB30BAHUIO MHOM CO3AaHHOW B pamKax
peanu3alyy HalMoHaIbHOTro mpoekTa "OOpa3oBaHue" HHPPACTPYKTYPHI.

B  umensx  sddextuBHOM  OpraHM3AIMOHHO-METOAMYECKOW  TOJACPKKH  CO3JaHUS |
¢ynkunonuposanus LlentpoB "Touka pocra" Ha Tepputopun cyobektoB Poccuiickoit @enepannu
PernoHanbHbIM  KOOpPAMHATOpPOM  oOecreyrBaeTcs  BOBJICUEHHE  JETCKUX  TEXHOIApKOB
"KBantopuym", 1eHTpoB uudpoBoro obpazoBanus jgereil "IT-ky0", KiIIOUEBBIX LIEHTPOB



JIOTIOJTHUTEILHOTO 00pazoBanus "JloM HaydHOU Kosimaboparuu" B nestenbHOCTh LleHTpoB "Touka
pocta" B cienyromux hopmarax:

1. IIpoBeneHue COBMECTHBIX MEPOIPHUATHHA ISl OOy4YarONIMXCS U IEJAarormuecKux paOOTHHUKOB
0011e00pa3oBaTeIbHBIX OpraHu3aluii, Ha Oa3e KOTOpbiX co3naroTcs LlenTper "Touka pocra”
(oOydaromnyie ceMHUHApbl U MacTep-KJIacChl MO BOIPOCAM HCIIOJIb30BaHUS 000OpPYIOBaHHUSA, CPEIICTB
oOydyeHHsT W  BOCIUTAHMS; METOJAMYECKHE MEpONpHUATUS IO  BOIpocaM  pa3paboTKH,
COBEPILIEHCTBOBAHUS u BHEJIPEHUS nporpamm JOTIOJTHUTEILHOTO o0Opa3zoBaHUs
€CTECTBEHHO-HAYYHOW U TEXHUYECKON HAIpPaBIIEHHOCTH, OPraHU3allMUd BHEYPOUHOH AESTeTbHOCTU
00y4JaOIINXCsl; MHIUBUAYAIbHBIE KOHCYIBTAIIUU [Tl IEAAarorn4ecKuX pabOTHUKOB, B TOM YHUCIIC B
peKUME OHJIAH; 3aHSATHS MPOEKTHOH JEesATeNbHOCTbIO; KOHKYPCHBIE U COPEBHOBATEIBHBIC
MEPONPUSITHS TSI IeTel U 1p.).

2. OpraHuzanys ¥ y4yacTHe B PETrHOHAIBHBIX M MEKPETHOHAIBHBIX KOH(MEpeHIUsX, (HecTUBAIAX,
dopymax 1mo oOMEHy OMBITOM pa0OTHI HA BHICOKOOCHAIEHHBIX YYCHHUKO-MECTaX, B TOM YHCJIE IO
peanuzanuu mpeaMeTHbIx obnacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTtecTBeHHBIE Hayku'",
"Matemaruka 1 uHpopmaruka", "OOmecTBo3HaHue U ecrecTBo3HaHue", "TexHomorus", a Takxke
nporpamm JIOIOJHUTEILHOTO o0pa3zoBaHUs €CTECTBEHHO-HAYyYHOU 51 TEXHUYECKOH
HaIlpaBJIECHHOCTEH.

3. Yuactue pervoHaibHbIX KOOpIMHATOpOB, mnpexacraButenei LlentpoB "Touka pocra" M HMHBIX
LEHTPOB, (PYHKIIMOHUPYIOLIUX Ha TeppuTopuu cyonsekTa Poccuiickoit denepanyy, B MEpONPUATHIX
denepanbHOTO onepaTopa.

['paduk MeponpusTHIi, KBOTHl y4acTHs, COJACpKAHHUE M TEXHOJOTHUHU IMPOBEACHUS MEPOMPHUITHIA
noBojsTcs DenepanbHBIM OMEPATOPOM JOTIOTHUTETBHO.

4. Opranm3anus ¥ ydacTHE B TIPOBEICHHH WH(POPMALMOHHBIX KaMIIAHUK 10 MOMYJISPH3AHN
HalMoHaNbHOTO TpoekTa "OOpa3oBanue" Ha Tepputopun cyObekToB Poccuiickoit denepanuu, B
TOM YHUCIIC CO6I>ITPI$IX, MNPOBOAMMBIX JJII KOHCYJIbTAOWMOHHOI'0 COIIPOBOXICHUA pOI[HTGJ'ICfI
(3aKOHHBIX TpeAcTaBUTENeH) OOyYalOIIMXCS O BO3MOXKHOCTSIX Ui Pa3BUTHUSL CIOCOOHOCTEH U
TaJIAHTOB HX )ICTCI\/II, HpO(beCCI/IOHaJ'II)HOI\/JI Opu€HTAaIMU W YCICIOIHOI'O OCBOCHHA OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 00IIIETO 0Opa30BaHMUS.

5. Pazpaborka, yTBepXkICHHE U pealu3alusi CETEeBBIX 00pa30BATENbHBIX MPOTPAMM C
UCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHHUKO-MECT, CO3JIaHHBIX B cyOBekTe Poccuiickoit
@enepaliii B paMKax HalMoOHalIbHOro mnpoekTa "OOpa3oBaHue", B TOM 4MCIE COBMECTHO C
JETCKUMH TexHonapkamu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 001eo0pa3oBaTeNbHBIX OpraHu3alnuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  Qynkuuonupytor ILlentper "Touka pocta", B paziauuHble (OPMBI CONPOBOXKIEHUS U
HAaCTaBHUYECTBA C  MCIOJIb30BAaHHMEM  KaJpPOBBIX  PECYpCOB,  OOECIEUMBAIOLUIMX  paboTy
BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3/laHHbIX B CyOBekTe Poccuiickoit depepanun B pamkax
HallMOHAJbHOTO mpoekTta "OOpa3zoBaHue" ¢ y4eTOM METOAOJNOrMM  (LI€JIEBOM  MOJEH)
HAaCTaBHMYECTBA OOy4YarOmMXCS JUId OpraHu3alui, OCYIIECTBISIONUX  00pa30BaTEIbHYIO
NeSITeIbHOCTh M0 00IIeo0pa3oBaTeIbHbIM,  JOMOJHUTEIBHBIM  00Ie00pa3oBaTeIbHBIM U
porpaMMaM CpeiHero npogeccUoHaIbHOIO 00pa30BaHus, B TOM YHUCIIE C PUMEHEHHEM JIYULINX
MPAKTUK OOMEHA OIBITOM MEXy 00yJaroIMMHCS.

IenTpsr "Touka pocTa" HUCTIONB3YIOT HHPPACTPYKTYPY U KaJPOBBIE PECYPCHI IETCKUX TEXHONAPKOB
"KBantopuym", co3gaBaeMbix Ha 0a3ze o001eoOpa30BaTENbHBIX OpraHU3alui, Ui Ppa3BUTHUS
MIPOEKTHOM JeATenbHOCTH oOyuaromuxcs. [lemarormueckue padotnuku llentpoB "Touka pocra



00ecreunBarOT ydyacTie OOYJalolmuXcsi B MEPONPUITHAX NETCKUX TexHomapkoB "KBanTtopmym" c
yIAJIEHHBIM HCIOJb30BAHUEM OOOPYHOBaHUs, CPEICTB OOY4YeHHS W BOCIHUTAHHS, a TaKxKe
MPUHUMAIOT Y4acTHE B OPraHU3yeMbIX UMHU CEMHHApax MO JEeMOHCTpauuu 3(P(GEKTUBHOIO OIbITA
peanu3any 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOU, TEXHOJIOIMYECKON M MHBIX HAIpPaBJIEHHOCTEH
cpeau MHBIX OOIIe00pa30BaTeIbHBIX OpraHU3alMil, PACIONIOKEHHBIX Ha TEPPUTOPUU CYyOBEKTa
Poccuiickoit deneparumu.

PernonanpHpIM  KOOpIMHATOPOM Ha  TeppuTropuu  cyOwbekta Poccuiickoit  ®Denepanuu
obOecnieunBaeTca paboTa MO MOAAEPKKE 00I1e00pa30BaTENbHBIX OpraHU3alUi, MMOKa3bIBAIOIIUX
HU3KKHE O0Opa3oBaTeNbHBIE pPE3YJIbTaThl, C HCIOJb30BaHUEM HHMPACTPYKTYpPHl U KaJpOBOTO
obecrieuenuss IlentpoB "Touka pocra" B pa3auvHblXx (popmaTax (COBMECTHas peaau3aiius
00pa30BaTeNbHBIX MIPOTrPaMM, IIPOBEIEHUE O0YUYaIOIUX MEPONPUATUN, CEMUHAPOB, KOHCYIbTALIUN

u 1p.).

IIpu npoBeneHUN pas3IMYHBIX MEPONPHUATHM, CBA3AHHBIX C pealu3alyeld HAMOHAJIBHOIO IIPOEKTa
"O6pa3oBanue", UCMOIBL30BAHUEM COOTBETCTBYIOIIECH HHPPACTPYKTYPHI, KAJAPOBBIX U (DUHAHCOBBIX
peCypcoB, AODKHO OBITH 0OOecredeHO WX WH(POPMALMOHHOE COIMPOBOXKICHHE, B TOM YHUCIIC B
CpelCTBaX MaccoBOM MH(OpMAIINH, COLUATBHBIX CETAX, Ha caiiTax 00pa30BaTeIbHBIX OpraHU3aIUi
C UCMOJIb30BaHNEM (PUPMEHHOM CUMBOJIMKHU HAlIMOHAIBHOTO IpoekTa "O6pazoBanue".

HNndpopmanus o6 yuactuu Llentpo "Touka pocta" B Meponpusitusix Harpasisercs enepaabHomy
OIepaTopy B paMKax €KeKBapTaJlbHOI'O MOHUTOPUHTA.

6. TpeOooBanus k punancoBomy odecnevyenuro llenrTpos "Touka
pocrta'"

®unancoBoe oOecneueHue (pyHkunonupoBanusi LlenTpoB "Touka pocra" BKIIOYaeT 3aTpaTbl B
cooTBeTcTBUM ¢ OOmUMHM TpeOOBaHUAMM K ONPEAEICHHUI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHe
rOCy/IapCTBEHHBIX (MYHHMIMIIAJIBHBIX) YyCIyr B cdepe OIIKOJIBbHOTO, HayalbHOro OOLIero,
OCHOBHOIO  OOLIEro, cpexHero oOIIEero, CpenHero mnpodeccHoHaabHOro  00pa3oBaHus,
JIONIOJIHUTEIBHOTO 00pa3oBaHUs JAETEl W B3POCIBIX, JOMOJHUTEIBHOIO NPO(EeCcCHOHANIBHOIO
o0pa3oBaHUs AJs JIML, UMEIOLIMX WIM IMOJyYarolluX cpeiHee MpodeccuoHaibHOe 00pa3oBaHME,
npoeccCuoHaNbHOr0 00yYeHHUs, MPUMEHSEMBIMHU IIPH pacueTe oOdbeMa cyOcuauu Ha (PUHAHCOBOE
o0ecrieyeHHe BBINIOJHEHUS TOCYAAPCTBEHHOro (MYHHUIMIAJIBHOIO) 3aJaHMsi Ha OKa3aHUe
rOCy/IapCTBEHHBIX  (MYHULMINAIbHBIX)  yCAyr  (BBIIOJHEHHE  PabOT)  TroCyAapCTBEHHBIM
(MyHMLIMTIAIBHBIM) yUYpeXIE€HUEM, YTBEP)KICHHbIMU IpHkazoM Munnpocsemenuss Poccun ot 20
HOsA0ps 2018 r. N 235 u BKIIIOYAIOLUIMMU B TOM YHUCIIE:

- omiary TpyJda T[eJarornyeckux pabOTHUKOB  0O0IIeo0pa3oBaTeNbHON  OpraHu3aluy,
obecnieunBaronux Qynkimonuposanue Llentpos "Touka pocra";

- an06peTeHHe JOCTAaTOYHOI'O 00BeMa OCHOBHBIX CpE€ACTB U MAaTCpUAJIbHBIX 3aIl1aCOB, B TOM 4YHCJIC
pacxXodHbIX MATCpPpUAIOB, IJIA obecreueHust pcajm3anuun 06pa3OBaTCJIBHLIX InporpamMmm B 06’LCMC,
HCO6XOI(I/IMOM JJIA HerepBIBHOf/'I pcajmm3anuuun O6p8.30BaTCJILHOFO nponecca,

- o0ecrieueHrne TEKYIIEH IeATEIHLHOCTH 00Ie00pa30BaTeIbHOW OpraHu3alud 10 00eCIeUeHUI0
00pa3oBaTeNLHOTO MpoIiecca.

[Ipu ¢opmupoBanuu Owomxera cyobekra Poccuiickoit ®denepauun (MecTHoro Orokera) Ha
OYepeHOH roJ U IUIAHOBBIN MEPHOA HEOOXOAUMO MpeaycMaTpUBaTh OIOPKETHBIC aCCUTHOBAHUS B
o0veme, HeoOxonuMoMm i (uHAHCOBOrO oOecrneueHus ¢yHkuuonuposanus LlentpoB "Touka
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pocTta", B TOM 4KCIie C y4€TOM COOTBETCTBYIOIIECH MHICKCAIUU.

7. 3ak1109HuTEIbHbIE MO0J0KEHUS

[Tpu peanu3anuu MEepONpUATHI B HENsAX co3panus u ¢pynkunonuposanus Llentpos "Touka pocra”
cyowekT Poccuiickoit ®enepanuu oOecneurBaeT CcOONIOCHUE TpeOOBaHWUN aHTUMOHOIIOIHHOTO
3aKOHOJIATENILCTBA M 3aKOHO/IATENhCTBA O KOHTPAKTHON cucTeMe B chepe 3aKyrmok ToBapoB, padoT,
yoIyr st o0ecredeHHs] TOCYJapCTBEHHBIX M MYHHUIMIIAJIBHBIX HYXJ, B TOM YHCIE B YacTH
obOecrieueHHs TOBBIMICHUS 3(PPEKTUBHOCTH, UCKIIOYCHHSI OTPAHUYCHUS Kpyra TOCTABIIMKOB H
MOCTABJISIEMOTO  O00OPY/IOBaHUSI, TIOBBIIICHUS PE3YJIBTATHBHOCTH OCYIICCTBJICHHS 3aKYIIOK,
obecrieueHus MPO3pavyHOCTH, MPEAOTBPALICHUS KOPPYIIIHH B IPYTUX 3710yNOTPEOICHUI.

[Ipu ocymectBienun cyowbekramu Poccuiickoit denepanuy 3aKkylmoK TOBapoOB, padOT, YCIYr ¢
LENBI0 IPHOOPETEHUsT 000PYIOBaHUSA, PACXOJHBIX MAaTEPUAIIOB, CPEACTB OOYUYEHHUS U BOCIIUTAHUS B
nemnsix coznanus Llentpos "Touka pocrta" 3a cuer cydocunuu u3 deaepanbHOro 61opkera 0roKeTam
cyobekToB Poccmiickoii @enepannu Ha COOUHAHCHPOBAHHE PACXOAHBIX 00S3aTEIBCTB CyOBEKTOB
Poccuiickoit ®enepanuu:

- oOecreynBaeTcs LEHTPATM3ALUs 3aKylOK B TOPAIKE, OINPEIEICHHOM HYHKTOM 7 cratbu 26
®enepasbHOro 3akoHa "O KOHTPAaKTHOM CHUCTEME B cdepe 3aKyloK, TOBapoB, paboT, yciayr Ais
o0ecrne4yeHns rocyJapCTBEHHbIX U MyHUIIMIAIbHBIX HYXKA'";

- IPUMCHSICTCS HAIIMOHAIBHBIA PEXKUM B COOTBETCTBUU C TpeOOBaHMAMH cTathu 14 denepaabHOro
3akoHa ot 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOU cucteme B cepe 3aKymnoK TOBapoB, padoT,
YCIYT JUTst 00eCIIeUeH s TOCYIapCTBEHHBIX U MYHUIIUITATBHBIX HYXI'".

Kpome Toro, mpu ocymiecTBieHnH 3aKkynok cyobektamu Poccuiickoin ®denepannu 10KHBI OBITH
YUTEHBI:

- mostoxkeHus noctanoBieHus [IpaBurenscTtBa Poccuiickoit @enepannu ot 03.12.2020 N 2013 "O
MUHUMAJIBHOH J10JI€ 3aKyTIOK TOBApOB POCCUIICKOTO MPOUCXOKIACHUS";

- nosio’keHus noctaHoBienus IlpaButensctBa Poccuiickoit ®@eneparuu ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 00s3aTeNbHON J0J1€ 3aKyNOK POCCUHCKHUX TOBApOB U €€ JOCTH)KEHUU 3aKa3uyuKoM"
(Bmecte ¢ "[lomoxenuem o TpeOOBaHMSIX K colepkaHHI0 M (opMe oTdyera 00 00BeME 3aKYIOK
POCCHUICKHMX TOBApOB, B TOM YKCJI€ TOBAPOB, IIOCTABISEMBIX MPU BBIMOJIHEHUH 33aKYyIIAeMBIX padoT,
OKa3aHMM 3aKyNaeMbIX YCIYT, OCYIIECTBICHHBIX B LEISAX JOCTH)KEHUS 3aKa3YMKOM MUHUMAaJbHOU
00s3aTeNbHOM J0AM 3aKyNOK, O TpeOOBaHMUSIX K COAEpKAHUIO OOOCHOBAHMSI HEBO3MOKHOCTH
JOCTHDKEHUS 3aKa34MKOM MUHUMAJIbHOM 00s3aTelbHOMN 0 3aKyIOK POCCUHCKHMX TOBApoB (B TOM
YHClIe TOBAPOB, IOCTABJISIEMBIX IPU BBINOJIHEHUU 3aKylNaeMmblX padoOT, OKa3aHUM 3aKylaeMbIX
yCIIyT) OTHAEIbHBIX BUJOB, NPU OCYIIECTBJIEHUU 3aKyNOK KOTOPHIX YCTAaHOBJIEHBl OIpaHUYEHHS
JIOIIyCKa TOBApOB, IPOUCXOIALIMX U3 HHOCTPaHHBIX TOCYAApPCTB, O IOPSAAKE MOATOTOBKH U
pa3MenieHuss B eQuHOW HH(OpPMAlLMOHHONW cHcTeMe B cdepe 3aKylnoK TaKuX oOTdeTa H
oOocHoBanua", "lloJdoXeHHEM O TMOpAAKe, KPUTEPUAX U TOCIEIACTBUU MPOBEACHUS OLIEHKU
BBIMIOJTHEHUS 3aKa3YMKOM OOS3aHHOCTH JIOCTHKEHUS MUHUMAJIbHON 0053aTeNbHON J0IHM 3aKyNOK
POCCHIICKMX TOBapoB (B TOM YHCJIE TOBAPOB, MOCTABISIEMBIX NPH BBIMOJIHEHUH 3aKyllaeMbIX paloT,
OKa3aHWU 3aKYyMaeMbIX YCIYr) OTAENbHBIX BHJOB, IPH OCYIIECTBICHHHM 3aKyNOK KOTOPBIX
YCTaHOBJIEHBI OTPAHUYEHUS I0ITyCKa TOBAPOB, IPOUCXOISAIINX U3 HHOCTPAHHBIX rocynapcTs').

Ipunooscernue N 1
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K Memoouueckum pekomeHoayusam

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U ®DYHKIIMOHUPOBAHHIO B
OBINEOBPA3OBATEJBHbIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOI'MYECKOH

HAINIPABJIEHHOCTEH "TOYKA POCTA"

- TunioBoe Ilonoxxenue
0 JIeATETbHOCTH
LlentpoB "Touka
pocta" Ha TEPPUTOPUH
cyobekTa Poccuiickoit
Denepannun

- [IepeYEHb
00111600pa30BaTEIbHBIX]
OpraHu3alnii,
[PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJIbIX TOpO/Iax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKe
LlentpoB "Touka

octa'.

CO3/1aHHE U yIpaBiieHue B chepe
(yHKIITHOHUPOBAHHE 0OpazoBaHus (j1anee
tenTpoB "Touka -

pocra"; pacropsIUTEIbHBIN
- I0Ka3aTeIn axT POVB)
NesITeIbHOCTH LIEHTPOB

"Touka pocra";

Haumenosanue OTBeTCTBEHHBIN Pesynprar Cpok
MEPONPUATHS
'Y TBEPKICHBI: PeruonaabHBIN PacniopsiautensHblil [He mo3aHee 31
- JIOJDKHOCTHOE JIMLO B [KOOPIHHATOP AKT PErMOHAIBLHOTO [sHBaps X <2>roaa
cocTaBe oprana
[PETMOHAIIBHOTO ICIIOJIHUTCILHOM
BEJIOMCTBEHHOT'O BJIACTH,
[MPOEKTHOTO 0oduca, OCYILIECTBIISFOIIETO
OTBETCTBECHHOE 3a roCyapCTBEHHOE




ChopmupoBan u PernoHabHbIN [TrceMo CornacHo
COTJIacOBaH KOOpJIMHATOD, benepanbHOTO OTJICITBHOMY
MHGPACTPYKTYPHBIH  |penepaabHbIi orepaTopa u rpaduKy
ITUCT orepaTop pacopsiAUNTEIbHBIN
axt POVB

OOBABICHBI 3aKYIIKH  |PernoHaIbHbIN 3BemeHus o He ro3aHee 1 anpens
TOBApOB, paboT, YCIYT [KOOPAWHATOP [IPOBEICHUU X roga
i co3anus LlenTpos 3aKYIIOK
"Touka pocra"
CdopmMupoBaHbI PernoHabHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOCKThI 30HUPOBAHMS [KOOPIAUHATOP axT POVIB X roga
[{enTpoB "Touka

ocra"
[IpoBeieH MOHUTOPUHT|PErnoHaIbHbBIN [To dhopme, 25 aBrycra X roaa,
padoT 1o MPHUBEICHHUIO [KOOPAUHATOP onpeensieMoit ajiee €XXeroIHO
rionanok Llentpos MuHIpPOCBEIICHUS
"Touka pocra" B Poccun unu
COOTBETCTBHE C DenepalbHbIM
METOANYECKUMU 0IepaToOpoOM
[PEKOMEHIallUMU
MUHIPOCBEIEHUS
Poccun
Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 ceHTs6ps X roga
[lentpoB "Touka KOOPAUHATOD ocsenieHue B CMU
pocra"
ExexBapTanbHbII PernonanbHbIN OTtuer 1 oxTs16ps X roxa,
MOHHUTOPHHT KOOPIMHATOP DdeneparbHOMY nanee -
BBITTOJTHCHUS orepaTopy 1o €KEKBapTaJIbHO B
[MOKa3aTesei co3aanus MTOraM TeyeHue 2-X JeT
1 (OYHKIITMOHUPOBAHUS MOHUTOPHUHTA
eHTpoB "Touka

ocra"

<2> X - oz oTy4eHust CyOCHINH.

Ipunoowcenue N 2

K Memoouueckum pekomenoayusim

MMUHUMAJILHBIE UHIMKATOPBI U TOKA3ATEJN
PEAJIU3ALIUA MEPOINPUSITHI IO CO3JIAHUIO U
®YHKIIMOHUPOBAHMIO B
OBIEOBPA3OBATEJBLHBIX OPTAHU3ALIMSIX,
PACITIOJIO)KEHHBIX B CEJILCKOl MECTHOCTH U
MAJIBIX TOPOJAX, HIEHTPOB OEPA3OBAHUS



ECTECTBEHHO-HAYUYHOM U TEXHOJIOT'NMYECKOH
HAIIPABJIEHHOCTEM "TOYKA POCTA"

OCBaMBAIOIINX JBa U
Oosee yueOHBIX
[peaMeTa U3 4ncia
[peIMEeTHBIX o0nacTen
"EcTecTBeHHO-HayUHbIE
peaMeTsl”,
"EctecTBeHHbIE HayKu",
"Marematuka u
mH(popMaTuka',
"OO0111eCTBO3HAHUE U
ecTecTBO3HAHHE",
"Texnonorus" u (Un)
KYpPCbI BHEYPOUYHOU
NEATEIIBHOCTH
OOLIEMHTEIIEKTyaIbHON
HAIIPaBJIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeACTB OOyUYeHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

N HaumenoBanue MuHuManeHOE MuHuManbHOE Meronuka pacyera
UHIMKATOpa 3HAYeHHE B rOJ1 V11 | 3HA4YEHHE B IOJ JJIs MUHUMAaJIbHOTO
(mokasarens) 00111€00pa30BaTEIbHBIX| MAJIOKOMIUICKTHBIX |[TOKA3aTessl B LIEJIOM I10

opraHuzanuii, He  |001eo0pa3oBaTeIbHBIX| CYOBEKTY Poccuiickoi
SIBIIAFOLLINX CS OpraHu3aun ®enepauuu, B TOJ
MaJIOKOMIUIEKTHBIMU
YucneHHocTh 300 100 CymMa 3HaYeHU I
0OyJaronuxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiThs - 50) [moka3aTens mo BceM
0011e00pa30BaTEIbLHOM 0011e00pa30BaTeIbHBIM
OpraHu3aIuiy, OpraHusanusaM, Ha 6asze

KOTOPBIX CO3/IAI0TCS
eHTpbl "Touka pocta"

TEXHUYECKOU U
€CTECTBEHHO-HAy4YHOU
HAaIpaBJIECHHOCTH C

(uenoBek)

ducnenHocTh 60 30 CymMma 3Ha4eHHI
00y4Jaromuxcs (B rox otkpbiTHs - 30) |(B rox oTKpbITHs - 15) |[MoKa3arens mo Bcem
00111€600pa30BaTENbHOM 00111€00pa30BaTENIbHBIM
OpraHu3aIny, OpraHu3aIysIM, Ha 0a3e
OCBaMBAIOIINX KOTOPBIX CO3/1al0TCS
ITOITIOJTHUTEIIbHBIE eHTpel "Touka pocra'
0011e00pa3oBareIbHbIC

MPOTPaMMBI




MCTIOJTE30BaHUEM
CpEICTB OOYYECHHS 1
BocriuTanusa LlenTpa
"Touka pocra" <4>
("4emoBeK)

3 |lonsa memarormdeckux (100 100 100
paOOTHUKOB LIEHTpa
"Touka pocra",
[IpouIenX 00y4eHne
[0 MpOrpaMMaM U3
[peecTpa nporpaMmm
[OBBILICHUS

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

<3> HMcnonp30BaHue CpeACTB 000pynoBaHus, 00yUeHHs ¥ BOCIUTAHUS BO3MOXKHO Ha BCEX YPOBHSIX
o0miero o0pa3zoBaHus U LeJIeco00pa3Ho Uil pealn3aliui YPOUHON U BHEYPOUHOHN NEATEIBHOCTH IO
nporpaMMaM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOH HarpaBlieHHOCTeH. Pacder mokasarens
npelycMaTpuBaeT  CyMMHpOBaHHE  YHUCICHHOCTHM  oOydaromuxcs  oOmieoOpa3oBareiabHOU
OpraHu3aIiy, KaKIbI U3 KOTOPBIX 33J€HCTBOBAH B OCBOCHHH HE MEHEE JIBYX NPEIMETOB, KypCOB,
JUCIHUIUIAH (MOJyNiel) eCTeCTBEHHO-HAYYHONM U TEXHOJOTMYECKON HampaBlIEHHOCTEH B paMKax
peanu3anii OCHOBHBIX 00IIE00pa30BaTENbHBIX MPOTPaMM. YUHTHIBAIOTCS yYeOHBIC MPEIMETHI U3
yrcila MpeIMeTHeIX obnacteit "Martematnka u  uHpopmaruka", "OOmiecTBo3HaHHE W
ecrectBo3Hanue", "TexHonorus", "EcrecTtBeHHO-HayuHble npeaMeThl”, "EcrecTBeHHblE Hayku'" u
(unu) Kypchl BHEYPOUHOHM JAEATEIbHOCTH, pealn3yeMble C HCIIOJIb30BAHUEM CPEICTB OOyueHUs U
Bocriutanus lLlentpoB "Touka pocta". B ciyuae, eciu B oOuieoOpa3oBaTebHON OpraHU3alliHy,
00111as1 YUCIEHHOCTh OOYYAIOLIMXCSl MEHBIIIE YKa3aHHOTO 3HAUYEHUs, 3HAYCHHE M0Ka3aTells JT0JKHO
cocTaBiATh He MeHee 80% oT o011el YMCIEHHOCTH 00YyJarouXcsl.

<4> B cnyuae, ecnu B 0011e€00pa30BaTeIbHOM OpraHU3alMy, o01as YMCICHHOCTh 00YJaroLIXCs
MEHbIIIE 3HAYCHHS, YKAa3aHHOTO B TOKasaresne 1, 3HaueHHWe TOKa3aTeNs JOJDKHO COCTABISTH HE
menee  20% ot  oOmeid  yMciaeHHocTH — oOywaromuxcs.  Jasg MaJOKOMIUIEKTHBIX
00111e00pa30BaTENbHBIX OpraHU3alMid JOMYCKAeTCsl OTCYTCTBHE JIMIEH3UM Ha JIOTIOJHUTEILHOE
00pa3oBaHUe U PEeATH3YEMBIX ITPOrPaMM JOMIOJIHUTEIHFHOTO 00pa30BaHMS.

<5> B cootBercTBUM ¢ NyHKTOM 2 yactu 5 ctatbu 47 denepanpHoro 3akona ot 29.12.2012 N
273-®3 "O6 oOpazoBanuun B Poccuiickoit ~®epepauun" TOBbILIEHHE  KBalU(UKALUU
NeAarornyeckux pabOTHUKOB OCYIIECTBIIETCS HE peXe OJHOro paza B Tpu roza. IloswimieHue
KBaJM(HUKAIMK Nefarornyeckoro pabotHuka nentpa "Touka pocta" 3acUMThIBaeTCS NpU HAIMYUU
JEUCTBYIOMIETO (C JIaThl MPOXOXKJEHUS MPOIUIO He Oosiee 3 JEeT) YJOCTOBEPEHHUS O TOBBIIICHUU
KBAJM(HUKAIMK 10 MpOrpaMMaM, COOTBETCTBYIOIIMM HarpasieHHOCTsM Llentpa "Touka pocra',
WIM TIPOXOKJIEHUM OOydeHUus Mo mnporpamMmam (QeaepalbHOro orepaTopa. Takke yUHThIBaeTCs
HaJIMYMe y TNeNaroruyeckux paOOTHUKOB YIOCTOBEPEHHH O TOBBIIIEHUH KBaIM(PUKALUU T10
nporpaMmmaM  u3  @DenepasibHOrO peectpa 00pa30OBaTENbHBIX IPOrpaMM  JOMOJHUTEIHHOTO
poeCCHOHATBHOTO 00pa30BaHUSI.

Ipunooscernue N 3
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HEPEYEHD OBILIEOBPA3OBATEJ/IBHBIX
OPI'AHM3ALIMI, HA BA3E KOTOPBIX INIAHUPYETCSI
CO3JAHUE U ®PYHKIIUOHUPOBAHUE IEHTPOB
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOM U
TEXHOJIOT'MYECKOH HAIIPABJIEHHOCTEH "TOYKA
POCTA" B 104Y B PAMKAX ®EJIEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHUE" B

(HAUMEHOBAHMUWE CYBBEKTA

POCCUMCKOH ®EJIEPAIINN)

N | HaumeHoBanue HaumeHnoBanue Opuanueckuit anpec |UYucneHHOCTh | ManokoMILIEeKTHAS
1/TIMyHHLIATIATBHOT0{001Ie00pa3oBaTebHOM00mIe00pa3oBaTeIbHOH 00 ydatonuxcs| (1a/HeT, KOJIUIECTBO
oOpa3oBaHMs |OpraHu3amuu, Ha 0aze | opraHu3amnu (1o KJIaCCOB-KOMILJIEKTOB)
KOTOPOU TIJIaHUPYETCS yCTaBy)
co3nanue Llentpa

"Touka pocra"

Ipunooicenue N 4

K Memoouueckum pekomeHOayusam

TUIIOBOE MOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHM N TEXHOJIOIT'MYECKOU
HATIPABJJEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPITAHM3AIINN>

1. O01mue moJ10KeHUA

1.1. Lentp oOpa3oBaHUSI €CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOW HampaBiieHHOCTeH "Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IIe00pa3oBaTENbHON Opranuzanun> (nanee - LleHTp) co3nan c
LEeNbI0 Pa3BUTHUS y OOydYaloOIIUMXCSl €CTeCTBEHHO-HAay4HOM, MaTeMaTH4ecKoW, HH()OpMallOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKON HANPaBIE€HHOCTEN.




1.2. LlenTp He sBISETCS HOPUAMYECKUM JIUIIOM W ACHUCTBYET JJISI TOCTMXKEHHS YCTABHBIX LIEJIeH
<HaWMEHOBaHHUE 001e00pa30BaTENLHON OpraHu3au> (Jajiee - YUpexkJeHHe), a TaKKe B IENIX
BBITIOJIHEHHS 3a/1ad M JOCTIDKCHHS TIOKa3aTeJie W pe3yJbTaTOB HAIMOHAIBHOTO ITPOEKTA
"O6pa3oBanue".

1.3. B cBoeii pesrenbHocTu LlenTp pykoBonctByercs @DenepanbHbIM 3aKOHOM Poccuiickoit
Oenepannu or 29.12.2012 N 273-®3 "OO6 obpazoBanuu B Poccuiickoii Denepannn’, ,
JpPYrUMH HOPMAaTHBHBIMM JOKyMeHTaMu MunHucrepcrBa npocseuieHuss Poccuiickonn denepanuu,
WHBIMU HOPMAaTHBHBIMM NpaBOBbIMH akTaMu Poccuiickoit ®denepanuu, mporpammoil pa3BUTHS
<HaWMEHOBaHUE O00IIe00pa30BATEIIFHON OpraHu3aluu>, IUIAHAMU pa0OThI, YTBEPKICHHBIMU
yupenutenem U HactoamuM [lonoxxenuem.

1.4. IleHTp B CBOECH NIEATEILHOCTH MTOAYHNHSACTCS PYKOBOJAUTEIIO Y UPEKACHHS (IUPEKTOPY).

2. lean, 3anaun, pynkuuu nesareabHoctu Llenrpa

2.1. OcHOBHOH wUeNbIO JeATeNbHOCTH lLleHTpa sBi€TCS COBEpPLICHCTBOBAHUE YCIOBUW JUIS
NOBBILICHUS] KauyecTBa 0Opa30BaHUs, paCIIMPEHHs] BO3MOXKHOCTEM OOydarommxcs B OCBOCHHH
yu4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOW U TEXHOJOTHMYECKON HampaBiICHHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO0 00pa30BaHUs €CTECTBEHHO-HAYUYHOM U TEXHUYECKOW HANpaBJICHHOCTEH, a TaKxKe
JUTSL TPAKTUYECKON OTpabOTKU yueOHOro MaTepuaia mo yueOHsIM npeameram "dusuka, "Xumus",
"Buonorus".

2.2. 3amauamu LlenTpa sBasitoTCS:

2.2.1. peanu3anus OCHOBHBIX O0OLIEOOpa30BaTEIbHBIX NPOrpaMM IO Y4EOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOM U TEXHOJOTMYECKOM HAIIPaBICHHOCTEW, B TOM YMCIIE B paMKax BHEYpOYHOU
JIESITEIBHOCTH 00Y4aroIuXcs;

2.2.2. pa3paboTka W peaau3alus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00Ie00pa30BaTeIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHON M TEXHUYECKOW HANpPaBIEHHOCTEH, a Takke WHBIX Mporpamm, B
TOM YHUCJI€ B KAHUKYJISIPHBIN TIEPUOI;

2.2.3. BOBIICUCHHUE o6yqa101u1/1xc;1 " negarorudycCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,

2.2.4. opraHuzanus BHEY4eOHOHl JesATeIbHOCTM B KaHMKYJSIpHBIH Tepuoi, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX 0Opa3oBaTeNbHBIX MporpamMMm, B TOM YHCIE s Jlarepew,
OpraHM30BaHHBIX 00pPa30BaTEIbHBIMU OPTaHU3ALMSIMH B KAHUKYJISPHBIN TIEPUO;

2.2.5. TIOBBINICHUE HpOCI)eCCI/IOHaJ'ILHOl"O MacCcTepCTBa INEAArOrMYCCKUX pa6OTHI/IKOB L[eHTpa,
pCaAIM3YOINUX OCHOBHBIC U JOITOJIHUTCIIbHBIC O6I_I_ICO6p8.30BaTeJ'H>HBIC nporpamMMmal.

2.3. lleHTp 175 TOCTH>KEHUS LIEIH U BBIMOJIHEHMS 3a/1a4 BIPaBe B3aMMOJIEHCTBOBATD C:
- pa3IMYHbIMHU 00pa30BaTEIbHBIMU OPTaHU3ALMSIMU B (POpME CETEBOT0O B3aUMOIEHCTBUS;
- ¢ UHBIMH 00pa30BaTEeIbHBIMU OpPTaHU3AIMAMHU, Ha Oa3e KOTOPBIX cOo3AaHbl IeHTpHI "Touka pocra';

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIONIMM (QYHKIMHM 1O HHGOPMAIMOHHOMY,
METOJUYECKOMY M OPTaHU3aI[MIOHHO-TEXHUYECKOMY COIIPOBOXK/ICHUIO MEPOTIPUATHI MO CO3JaHUIO U
¢yHkunoHupoBanuto 1eHTpoB "Touka pocra’, B TOM 4YHCI€ 10 BONPOCAM MOBBIIICHUSI
KBaJTM(PHUKAIUU TeJarOTHYeCKUX paOOTHHUKOB;

- 00y4JarmuUMHUCS U POIUTENIMU (3aKOHHBIMU MPEACTABUTEISIMU) OOYyYaIOIIUXCS, B TOM YHCIIE C
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MPUMCHCHUCM NUCTAHITUOHHBIX O6p8.30BaTeJIBHBIX TEXHOJIOTHH.

3. lHopsinoxk ynpasJenust Llenrpom "Touka pocra"

3.1. PyxoBoautenb VYupexJaeHUs HU3AACT JIOKAJbHBIH HOPMAaTUBHBIA aKT O Ha3HAUYCHUU
pykoBoaurens Llentpa (kypaTtopa, OTBETCTBEHHOIO 32 (YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKKE O
co3nanuu Llentpa u yrBepxaenuu Ilonoxenue o nesrenpHocT LleHTpa.

3.2. PykoBomutenem lleHTpa MokeT OBITh Ha3HAYEH COTPYAHUK YUPSKICHHS W3 4YHUCIIA
PYKOBOJSIIUX U MEJAarornuecKux pabOTHUKOB.

3.3. PykoBoaurens LlenTpa o0s13aH:
3.3.1. ocyiecTBISTh ONIEPATUBHOE PYKOBOJACTBO LIeHTpOM;

3.3.2. IpEACTABIATE MHTCPECHI L[eHTpa 10 AOBEPCHHOCTH B MYHUIMIIAJIBHBIX, I'OCYAapCTBCHHBIX
OpraHax peruoHa, OpraHru3anuiax s peain3alluni ueneﬁ H 3a1a4 HCHTpa;

3.3.3. otuutsiBaThCs nepen PykoBogutenem Yupexaenus o pe3ynbrarax padotsl Llentpa;

3.3.4. BBINONHATH UHBIE OOA3aHHOCTH, MPEAYCMOTPEHHBbIE 3aKOHOAATEIHCTBOM, YCTAaBOM
YupexaeHus, J0JDKHOCTHON MHCTPYKIMeH U HacTosaumM [lonoxeHnem.

3.4. PykoBonurens LlenTpa Bripase:

3.4.1. ocymuiecTBIATh paccTaHOBKY KajapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISIETCS
MPUKA30M PYKOBOJIUTENS Y UPEKICHUS,

3.4.2. Mo coriacoBaHHUIO ¢ PYKOBOAMUTENEM YUPEKIEHUSI OPTraHU30BBIBATH YUeOHO-BOCITUTATENbHBIH
npouecc B LlenTpe B COOTBETCTBUY ¢ LelsAMU U 3a1adaMu LleHTpa 1 0CyIecTBIIAT KOHTPOJIb 3a €T0
peanu3anuei;

3.4.3. OCYHICCTBJIATL IMOATOTOBKY 06yqa}0m1/1xc;1 K Y4YaCTUIO B KOHKYpCax, OJIMMIIMAAax,
KOH(l)epeHI_II/ISIX " UHBIX MCPOIIPUATUAX T10 HpO(i)I/IJ'IIO HaHpaBJ’IeHI/Iﬁ ACATCIIBHOCTHU HeHTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJUTENEM YUPEXKICHUS OCYIIECTBIATh OPTraHU3ALMI0 U
IPOBEIEHUE MEPONPUATHI 10 MPOUITIO HAaNpaBIeHUH AedTenbHocTH LleHTpa;

3.4.5. oCymIECTBIATh MHBIC TIPaBa, OTHOCSIIMECS K JeaTeNbHOCTH LleHTpa u He mpoTuBOpeyalue
HeNsiM W BHJAAM JESTENbHOCTH 00pa3oBaTeNbHON OpraHM3alliH, a TakKKe 3aKOHOAATeIbCTBY
Poccuiickoit denepanuu.

Ipunooscenue N 5

K Memoouueckum pekomeHoayusam

PEKOMEHIALIMM 1O UCITIOJIb30BAHMIO
CTAHJIAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
LIEHTPA "TOYKA POCTA" IPU PEAJIM3ALINM
MPOT'PAMM ECTECTBEHHO-HAYYHOM U
TEXHOJOTMYECKOU HAMTPABJIEHHOCTEM



[lepedyenr cTaHmapTHOTO KOMILIEKTa OOOpymoBaHusi 1jisi ocHameHus llentpoB "Touka pocra"
c(OpMHUPOBAH C yYETOM Psiia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMI TpeeMCTBEHHOCTH cucTeM 00opyaoBaHus. O0opyaoBaHUE ATl IPOBEICHUS YICHUYECKIX
NPAaKTUYECKUX PAa0OT sBisieTcss OOIIMM JUls YpPOBHEH OCHOBHOIO OOLIEro M CpeiHero oOIIero
oOpa3oBanus. B cucreme HarmsggHbBIX CpEACTB OOY4YEHHS M JEMOHCTPAIIMOHHOTO 00OpYIOBaHUS
UMeroTcs 0a30Bble JIEMEHTHI, O0IMe JUIi OCHOBHOI'O OOLIEro M CpeaHero oOIiero o0pa3oBaHMsL.
[ludposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TO3BOJISIOT OOECIeYnBaTh
JeSITeIbHOCTh OOyYaroIMXCsl KaKk B OCHOBHOM, Tak M B cTapIleil LIKoJe, a B COBOKYIHOCTH C
U(PPOBBIMU JTA0OPATOPUAMHU 1O (PHU3UKE, OMOJOTHH M XUMHUH - TMPAKTHYECKYIO JEATEIbHOCTH B
pamMKax M3y4eHMs €CTECTBEHHO-HayuHbIX IIpeaMeToB B 10 - 11 knaccax Ha yriyOJIeHHOM ypOBHE.

[TpuHIMN  coueTaHMs KIACCHYECKMX M COBPEMEHHBIX CPEICTB H3MEPEHHH U CIOCOOOB
IKCIEPUMEHTAJIBHOTO HCCIICIOBaHUs sIBICHHNA. B cocTaB 00OpyIOBaHUS BXOMAT KIACCHYECKHE
CpeAcTBa H3MEpeHHs (HAampuMep: IWHAMOMETPHI, CTPEJIOYHbIE aMIepMeTp M BOJIBTMETP) U
nuppoBble MPUOOPHI (Hampumep: HUGPOBBIE BEChl, CEKyHIOMEp) U AaTdyuku. CoOI0eHIEe STOro
NPUHIUIIA UMEET 0C000€ 3HAYCHHE Il YPOBHS OCHOBHOTO OOIIET0 00pa3oBaHMsI, MOCKOJIBKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO €O CHoco0aMu H3MEpeHHs (U3NYECKUX BEIHYUH, (HOPMUPYETCS
NOHMMAaHWE TPUHIUIIOB JCUCTBUS AaHAJIOTOBBIX H3MEPUTENBHBIX NMPHOOPOB M oOecreynBacTCs
nepexo K NCIOIb30BAHNIO0 HHCTPYMEHTOB I (PPOBOI TabOpaTOPHH.

[TpyHIMII IPHOPUTETA YYEHUUYECKOTO IKCIEPUMEHTA I pealn3allid CUCTEMHO-IEATEIbHOCTHOTO
nojaxona. Peanuzanus CHCTEMHO-EATENbHOCTHOIO IMO/AX0Ja B OOYYEHHHM €CTECTBEHHO-HAayYHBIM
npeaMmeraM 0OasupyeTcst B IEpPBYIO Odepe/lb Ha BOBJICUYEHHMH OOYYAIOIUXCA B IMPAKTUYECKYIO
JeSTENIbHOCTD 110 IPOBEJCHHIO HaOII0eHU 1 onbITOB. [103TOMY 3HauMTENbHAS YACTh HAOIIOJCHUM
U ONBITOB, KOTOpPbIE B TPAAMLMOHHOW METOAMKE MPEAJArajuch KaK JIE€MOHCTPAlLMOHHBIE,
IIEPEHECEHBI B Pa3psil yueHU4ecKuXx padot. Ciaenyer OTMETUTh, YTO B HACTOSILEE BPEMs U3yUEHHE
¢u3uky, XUMUU W OHOJOrMM B OCHOBHOM WIKOJE M Ha 0a30BOM YypOBHE CTaplLICi IIKOJbI
OPHUEHTHPYETCSI HA OCBOEHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KOTOPOE MJIET 4epe3 pa3BUTHE
CHOCOOHOCTEH yJaluxcsi aHaJIM3UPOBaTh Pa3HOOOPA3HYIO €CTECTBEHHO-HAYYHYI0 MH(OPMALUIO U
MCIIOJIb30BAaTh IMOJIYYE€HHbIE 3HAHUS JUIsl OOBSCHEHUS SBJIEHUI U MPOLIECCOB OKPYXKAIOIIETO MHPA;
NOHUMaTh OCOOEHHOCTH HCIOJb30BaHUSA METO/J0B €CTECTBO3HAHUS JUId MOJYYEHUs Hay4HBIX
JTAHHBIX; IPOSBIIITE CAMOCTOSITEIBHOCTD CYXKJICHUH M NOHMMAaTh POJIb HAYKH M TEXHOJOTHYECKHX
WHHOBAIM B Pa3BUTUU OOIIECTBA; OCO3HABaTh BAaXHOCTh HAYYHBIX HCCIEIOBAHUNA M UX CBS3b C
HalllUM MaTepHAIIbHBIM OKPYXXEHHEM M COCTOSHUEM OKpykawlield cpeabl. OpueHTanus Ha
€CTECTBEHHO-HAYUYHYI0 I'PAMOTHOCTH MPEAIOJIAracT aKUEHT Ha METOAOJOTHI0 HAYKH U HANPAMYIO
CBA3aHO KaK C OOIIMM YHCIOM YYEHHYECKHX OIBITOB B KypcaX €CTECTBEHHBIX HayK, TaK W
HAlpaBIEHHOCTBI0O HX Ha (OPMHPOBAHHE CAMOCTOSATEIBHOCTH JEHCTBUH MpHU TNPOBEICHUU
HaOJr01eHu, N3MEpEeHu U uccie0BaHHH.

Hcnonp30BaHue CpEACTB HAMNIAIHOCTH W Yy4eOHOro oO0opynoBaHUS B y4yeOHOM MpoIiecce
HAIPABJICHO HA BBITIOJHEHUS CIICAYIOMUX (QYHKIHI: OOecIieuynBaroT OoJiee TOJHYI0 H TOYHYIO
uH(popMaIMio 00 M3yd4aeMOM SIBIEHUU WIH OOBEKTE U TEM CaMBIM CIOCOOCTBYIOT MOBBIIIECHUIO
KadeCcTBa O6y’—IeHI/I$I; IOMOraloT B MAaKCHMaJILHOU MEPE Pa3BUTH IM03HABATCIIBHBIC HWHTCPCECHL
yUaluxcs; MOBBIMAIT YPOBEHb HATTSAHOCTH U JOCTYIMHOCTH OOYYEHHs; YBEIHMYHUBAIOT O0BEM
CaMOCTOSITENTFHOW Pa0OTHI YUAIIUXCSI HA YPOKE U BHEYPOUHOM NIEATETBHOCTH; CO3IAf0T YCIOBHS IS
OpTraHHU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U UCCIIEIOBATEIBCKOM EATeThbHOCTH; JAI0T
BO3MOKHOCTh JIOCTYITHEE M TIy0XKe€ PACKPBITh COACpKaHWE y4eOHOTO MaTepHuayia, CIOCOOCTBYIOT
(hOPMHUPOBAHHIO Y YHAIIUXCS MTOJOKUTEITLHBIX MOTHBOB O0YUICHHUSI.

Baxmwueiimeit uvacthto ocHamenus Llentpa "Touka pocra" sBisercs uugppoBas nabopaTopus,



nepeyeHb JaTYUKOB KOTOPOIl MO3BOJISET MCIOJB30BaTh 3Ty Ja00OPaTOpHIO MpHU U3y4yeHUH (U3UKH,
XUMHUH U OMoJoruu. BBeeHne B MIKOIBHBIN SKCIIEPUMEHT HU(POBBIX NATYUKOB ISl PETHCTPAIH
Pa3IMYHBIX BETUYMH M BO3MOXKHOCTHU MCIIOJIb30BATh KOMIIbIOTEP (CMapT(OH WM IUIAHLIET) IS
pacueToB U OQGOPMIICHHSI PE3YyJIbTATOB OMBITOB, IMMO3BOJSET TEPEHTH HA HOBBIM KAY€CTBEHHBIN
YPOBEHb MPOBEJACHUS HU3MEPEHUM, YINPOCTUB IPOLECC H3MEPEHHM K TOBBICUB HMX TOYHOCTb.
[TosiBiieHre THQPPOBBIX TEXHOJOTUH B JIAOOPATOPHBIX paboOTaxX TMOBBINIAET WX AKTYAIBHOCTh U
MIPUBJIEKATEILHOCTh B COZHAHUM COBPEMEHHOI'O IIKOJIbHMKA, YCUJIMBAET HAIJIAIHOCTh KaK B XOJ€
OTBITOB, TAK U TPU OOpabOTKE pPE3yabTAaTOB C HCIHOJB30BAHUEM IMPOTPAMMHBIX CpeiacTB. s
9KCIIEPUMEHTOB MO OWOJIOTUHM M XUMHHU 3TO SIBISIETCS 3HAYMMBIM IEPEXO0JIOM OT KayeCTBEHHBIX
HAOJIO/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanne 1udpoBOil aOOpaTOpHM CYIIECTBEHHO HM3MEHSET IMOAXOABl K TPOBEACHHIO H
JIEMOHCTPALIMOHHBIX, U YIEHUUYECKUX OIBITOB:

Hcnonp3oBanne mUQPOBBIX AATYMKOB B KAYeCTBE H3MEPUTENBHBIX HHCTPYMEHTOB H3MEHSET
MOJIXO/IbI K TIPOBEJICHUIO MIPSIMBIX U3MEPEHUH (PU3NUYECKUX BEINYHH.

TpamuIMOHHO B KayecTBE CPEACTB HM3MEPEHHUS HCIOJIb30BAINCH IPOCTEHININE HHCTPYMEHTHI
(ppIYaKHBIC BECHI W Pa3HOBECHI, MEH3ypKa, TUHAMOMETP, TEPMOMETpP) M CTPEIOYHbIE HPUOOPHI
(amIiepmMeTp U BOJIBTMETD).

Hcmons3oBanne III/I(i)pOBI)IX AAaTYUKOB IMO3BOJIACT HAa COBCPHICHHO APYTOM Ka4€CTBCHHOM YPOBHC
MNpOU3BOJUTL HU3MCPCHHUA BpPEMCHHU, PACCTOAHUA, HUMCTb BO3MOXHOCTL pPCTUCTPHUPOBATHL H
Ha6JIIOI[aTI) N3MCHCHHEC BO BPpCMCHHU TaKUX BCJIMYHH KaK TCMIICPATypa, 3JICKTPHUICCKOC HAIIPSIKCHUC,
CHhJia TOKa U T.[.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIpUMED, Ha YPOKax (1)I/I3I/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTDH
MIHOBCHHYIO CKOpPOCTH TCJia, ABMIXYLICIOCA HCEPABHOMCPHO, Ha6JHOIIaTI) B AWHAMUKE IIPOLECCC
BHGKTpOMaFHHTHOﬁ WHAYKIIMU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TEMIICPATYPhI C TCUCHUEM BPEMCHU B IMTPOLECCE YCTAHOBJICHUA TCIIJIOBOI'O PaBHOBECHA U
T.O.

Ha ypoxax Ouonoruum mnosBIS€TCS BO3MOXKHOCTh IOJIYYUTh KOJUYECTBEHHbIE JaHHbIE IIPU
NPOBEIEHUH ONBITOB, HAIIPUMEP: NPU OINpe/ieNeHuu (aKkTOPOB, BIUSAIOLIMX Ha CKOPOCTh Ipolecca
doTtocuHTE3a, NpU M3YyYEHUU [bIXaHUS KOPHEHM U JIMCTbEB, NPU HCCIENOBAHUU YCIOBUMN
IIPOpacTaHus CEMSH U T.1.

Ha ypokax XMMHUM Ha KOJIMYECTBEHHBIH YpOBEHBb MEPEXOJAT MpaKTHUECKUEe paboThl MO H3YUYEHUIO
npoliecca IEKTPOIN3a, UCCIEA0BAaHUE SK30TEPMUUYECKUX U YHAOTEPMHUUECKUX PEAKIINH, TEIIOBOIO
spdexta ropeHuss TormBa U T.J. C HCHONB30BAaHUEM TPAAULMOHHBIX "aHAJIOrOBHIX" CpPEACTB
NOJOOHbIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, MNpH Tmepexoae Ha LUPPOBYIO
7a00paToOpyui0 B TEMaTHMYECKOM IUIAHMPOBAHMM HEOOXOAMMO MPEAYCMOTPETh JOMOJIHUTEIBHOE
BpeMs Al 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIHOYas COOPKY SKCIIEpUMEHTAIbHON YCTaHOBKH C
JaTYMKaMH, CHATHE MIOKAa3aHUM ¢ SKpaHa KOMITbIOTEpa, ONPEIeIeHHE MOTPEeIIHOCTEH H3MEpEHUH.

s paGoThl ¢ HUPPOBBIMH JaTUMKAMH HCIIOJIb3YETCS CIIEMajIbHOE MPOrpaMMHOE obOecrieueHue,
YCTAHOBJICHHOE Ha KomribtoTep. [lJis KOMMYHUKAIUu HUQPPOBBIX NATUYUKOB, 3aIHMCU U XPAaHEHUS
uH(pOpMalnH, MOTYYEHHON C UX MOMOIIBIO, IIU(ppOBas J1adopaTOPUs UCIOIb3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXO/MMBIM YCTaHOBJIEHHBIM ITPOTrPAaMMHBIM 00€CTIeYeHHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (DOPMBI PEruCTpalliy MOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET TNOAXOAbl K O(OPMIIEHHIO JAaO0OPATOPHBIX U MPaKTUYECKHX paboT
00yJaroIUMHUCS.



JlanHble, Moy4eHHbIe TPU MOMOIIH UGPOBBIX TaTYMKOB, BHOCSATCS B AJIEKTPOHHBIE TAOJMUIIbI, UTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCUMOCTEH MCCIIEAYEeMBIX BEIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBaHUU 3TUX TpaUKOB JEJIaTh BBIBOJBI O XapaKTepe 3aBUCHUMOCTH BEITUYHMH OT BPEMEHHU WU
apyrux —mapamerpoB. Ha  yrimyOGneHHOM — ypoBHE — 1menecoo0Opa3Ho  o0ydyaThb  HPOBOJHTH
ANMPOKCHMAIIUIO BRIOPAHHBIX TOUEK UTOTOBOW IpauecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3MPOBATh PYTHHHBIC IMPOLEIYPHl 3allOJTHCHHS
Ta0JIMII, BBIMOJTHCHUE OJIHOTHITHBIX pacueToB, moctpoeHus rpadukoB. udposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYI OKCIEPUMEHTAIBHYI) YCTAaHOBKY H IPUKPEIHTH
¢dororpaduro B 37eKTpOHHBIA 0T4eT. TakuM 00pa3oM, OCYIIECTBISIETCS MEepexon K 0(hOpPMIICHUIO
AIIEKTPOHHOT'O OTYETA O MPOJICIAHHOM IKCIIEPUMEHTE, MPOSKTHON MIIM MCCIIEI0BATEIBCKOI pabdoTe.

Bo03M0OXHOCTB MCTIONB30BaHMS BHICOHAOIIOICHUS 32 IPOIIECCOM BBIMOJIHEHUS MTPAKTHYECKUX padoT
00y4aromuMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

ONEKTPOHHBIM OTYET O TMPOJETAaHHOW TMPAKTUYECKOM paboTe MOXKET COMPOBOXKAATHCS
NpUKpEIUIeHHON  (oTorpadueil, KOTopas TO3BOJISIET OICHMBATH IPABHIBHOCTH COOpaHHOU
SKCIIEPUMEHTAIILHOM  yCTAHOBKHM, OoJiee TOJIHO OMNpENeNATh MOJHOTYy ¢  IPaBHIBHOCTD
IIPOJIEJIAaHHOTO UCCJIEJOBaHMS, AHAIU3UPOBATh JIOCTOBEPHOCTh IPEJICTaBICHHBIX
SKCIIEPUMEHTANBHBIX  JaHHBIX. [Ipu OJHOBpEeMEHHOM BBHINOJHEHHH Pa3HBIMH  TPYyMNIIaMU
00ydJaronmxcsi pa3HbIX MCCIEIOBATEIBCKUX pPabOT Ieaecoo0pa3Ho HCIOJIb30BATh BHJICO3AMKUCH
BCero xoja pabor. B 3Tom ciydae oLeHHMBATBbCS MOTYT HE TOJBKO MPEIMETHBIE PE3yJbTaThl,
CBSI3aHHBIE C NPOBEICHUEM KOHKPETHOI'O IKCIEPUMEHTA, HO 1 KOMMYHUKATUBHBIE U PETYJISTUBHBIC
NEHCTBUS: TUIaHUPOBaHUE padOThI, OTCICKHMBAHHE XOJa pabOThl, KOPPEKIUs IUIaHa paboThI,
KOMMYHHKAIIHSI B COBMECTHON JEATENBHOCTH, HATMYNE (WM OTCYTCTBHE) KOH(DIMKTOB M CIIOCOOBI
UX peLICHHUS.

Hcnonp3oBanue nupoBbIX JTa00OpaTOPHl CYIIECTBEHHO PACIIMPSIET CIIEKTP BO3MOXKHBIX ONBITOB U
UCCIIEIOBaHM, OCOOEHHO 3TO KacaeTcs 3ydeHUs] OMOJIOTHH U XUMUH.

Pacimmpenune crexkrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATH HA NPUMEPE HU3YYEHHUS
AIIEKTPOMAarHUTHOW MHIYKIMHM B Kypce Qu3uku. [Ipum mMCnonp30BaHUU CTPEIOYHOTO amIepMeTpa
TPaJUIIMOHHO HAOMIONAIOT JUIIb (PAKT BO3HUKHOBEHMSI WHAYKIIMOHHOTO TOKAa B IMPOBOJHHUKE U
M3MEHEHHE €ro HallpaBJIEHUs NMPU U3MEHEHUU CKOPOCTH BHECEHMs] MarHuWTa WM €ro MOJSPHOCTH.
Hcnonb3oBaHue MUQPPOBOrO JaTyUKa IO3BOJSET NOAY4YUTh ocuuiuiorpamMmy OJIC uHAYKIMH,
BO3HUKAIOIIEH B KaTyIIKe, IPU MPOJIETEe Yepe3 Hee MarHuTa. JTO MO3BOJISET CPAaBHUBATH 3HAUECHUS
MakcuManbHbIXx OJIC mpu mposere yepe3 KaTylIKy MarHuTa C pasHbIMH CKOPOCTSIMM U C Pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJTy4YEHHOU 3aBHCHMOCTH, KOHCTPYHPOBAaTh
AKCIIEPUMEHTAIbHBIE 33J]a4l 110 U3YYEHHIO 3JIEKTPOMAarHUTHON MHIYKIIUU.

[Mu¢posast nabopaTopusi MO3BOJSET OPraHU30BaTh IMPOEKTHYIO M Yy4e€OHO-HMCCIIEI0BATENIbCKYIO
JeSITebHOCTh LIKOJBHUKOB KaK B paMKaX YpOKOB, TaK M BO BHEYPOUHOH nesTenbHocTH. Hamuuue
pa3sHOOOpa3HBIX IHUQPPOBBIX JATYMKOB JAE€T BO3MOXKHOCTH TIPOBOIHMTH CaMble pPa3HOOOpa3HbIC
UCCIICIOBaHMs, ONMUPAsCh HAa MHTEpechl oOyyaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
UCCIIC/IOBAHHUST  HKOJIOTUYECKOW HANpaBJICHHOCTH TI0 BBIABICHHIO (DAaKTOPOB  3arps3HEHUS
OKpY’KaloIIel cpelibl, U3Y4eHUIO SKOJIOTMYECKOTO COCTOSIHUS MOMEIIEHHH IIKOJIbI, MTOYBbI, BO3/1yXa
B HAaceJeHHOM MyHKTe U T.J. MccnenoBarenbckue paboThl C UCIOIb30BaHUEM LU(POBBIX JaTUNKOB
nenecooOpasHo mpetararh ywammmes 10 - 11 kimaccoB B pamkax o00s3aTelnbHOM Ui HUX
MIPOSKTHOHN JIeATEIEHOCTH. BBIMOTHEHNE TaKWX MPOEKTOB SIBIISIETCSI OCHOBAaHWEM JUISI OICHKH HE
TOJILKO YPOBHS c(hOPMUPOBAHHOCTH MPEIMETHBIX PE3YJIbTAaTOB, HO UTOIOBOW OLIEHKU JAOCTHXKEHHS
METaNpeIMETHBIX pe3yabTaTOB OOy4YeHHs: KOMMYHHKATHBHBIX (KOTOpPBIC OIICHMBAIOTCS KaK B



mpouecce NpoBeleHHs padoThl, TaKk M B MpoOIEcCe 3allUThl MPOEKTa WM HUCCIECJOBAHMS) H
PEryJIATUBHBIX (KOTOPBIE OLICHUBAIOTCS B MPOIIECCE BHIMOIHEHUSI IPOEKTA).

OcHaieHue sl U3ydeHus: (GU3UKH NPEICTABICHO B BUJIE 000PYIOBAaHUS VISl JIEMOHCTPALIMOHHBIX
OIBITOB U 00OPYAOBaHUS ISl Ta0OPATOPHBIX Pa0dOT U YYEHUYECKUX OMBITOB, BKIIFOYAs OOIYIO IS
€CTECTBCHHO-HAYYHOT'O IUKIA MU(PPOBYIO JA0OPATOPHIO, a TaKkKe IU(PPOBYIO Ja0OPATOPHIO TIO
¢u3uKe (KaK TOMOIHUTENBHBINA JIEMEHT JJIs1 YTIYOJICHHOTO U3y4eHHs (PU3HKH).

JleMOHCTpalMOHHOE 00OpyZOBaHHE O00ECIEeUYnBAaCT BO3MOXKHOCTb HAOMIOJCHHUS OOJBIINHCTBA
W3Y4aeMbIX SBJICHHMM, IPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IIPH ONTHMAJIbHOM COYETAHHH
AHAJIOTOBBIX M HM(POBBIX CPEICTB HAOIIOACHUWS, aHamu3a W3MepurTenbHOM uHpopmaruu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOM LIKOJIbI €CTh BO3MOYKHOCTb JIEMOHCTpPALIMU KJIACCUYECKUX
JIEMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB: MaJeHuE Tes B TpyOke HploToHa, meMoHcTpanusi 1eicTBUA
aTMoc(epHOro JaBieHMs, 3akoHa [Ilackansd, wu3MeHeHuss oObeMa Tel IpU HArpeBaHUU
(oxJakJeHun), TPUTSDKEHUST MOJeKyn u T.0. HaOop mo »neKTpocTaTHKe IaeT BO3MOXKHOCTh
JEMOHCTpAllMM  3JIEKTPU3alMM TeJl, 3aKOHAa COXpPaHEHMs 3apsja, JMHUW HalpsHKEHHOCTH
JIEKTPUYECKOTO0 TMOJIsI M T.JI. U MOXET MHCIONb30BaTbCsl Kak &8 Kiacce MpU H3YYEHUHU
AJIEKTPOMArHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3y4eHUHU JIEKTPOCTATUKH.

[lpy mnpoBeneHNH JEMOHCTPAIMOHHBIX OIBITOB JOJDKHBI COONIIOJAThCS TpeOOBaHUS K HUX
HaTJISITHOCTH (SICHAS U MOHSATHAS MMOCTAHOBKA OIBITA), BUIUMOCTH ISl BCEX yUalIuxcs Kiacca (pu
HAJIMYMKA MEJKUX JIeTAJIH HCIOJB3YeTCS WX YBEIMYCHHOC W300paXCHHWE TMPH  OMOIIU
BeO-KaMephl), AMOIMOHAIBHOCTH ¥, MO BO3MOXXHOCTH, 3aHUMATEIBHOCTH (IEMOHCTPAIIMOHHBIN
OMBIT JIOJDKCH BBI3BIBATh MHTEPEC YYAIMXCS, CO3/[aBaTh MOTHBAIMIO K HM3YYCHHUIO IMPEIMETa) U
yOenuTeNbHOCTH (ITOKA3bIBaTh TOT AP QPEKT, HA JEMOHCTPALIMIO KOTOPOTO OH OBLI HANIPABJICH).

Opnako peanu3anus AEATEILHOCTHOTO TOAXOAa B OOydeHUH (U3HKE TNEPEHOCHT aKIIeHT C
JEMOHCTPALlMOHHOTO JIKCIEpPUMEHTa Ha ydeHudyeckuidl. Hampumep, mo MexaHHKE HCClIEeOBaHHUE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTENbHbBIX JBIKEHUN MTEPEHECEHO B
YUEHUYECKUN HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. llpu wnsydenun
ANIEKTPOAMHAMUKHU JlabopaTopHOe 00OpYyIOBAaHHE IO3BOJIIET HCCIEA0BaTh HE TOJBKO 3aKOHBI
MOCTOSSHHOTO TOKAa, HO C HCIOJb30BAaHUEM KOMIBIOTEPHOTO ocuuiuiorpada IMo3BOJISIET
npoHalII0/1aTh U UCCIEeI0BaTh 3JIEKTPUUECKUE LEMH MEePEMEHHOro TOKa, OJOK JHO0JI0B MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHBIE XapaKTEPUCTHKU Auona. Ilpu usyueHum ontuku nabopaTopHOE
000pyJOBaHUE MO3BOJSAET HM3YYUTh 3aKOHBI T'€OMETPUUYECKOW ONTHKH (IIpeloMJIeHHE CBeTa B
MONYIWINHAPE W TOJNYYeHHE HW300paKeHHs B JIMH3aX) M TPOHAOIIOIATh OCHOBHBIE SIBJIICHUS
BOJIHOBOM ONTHKM (MHTepepeHIMss W TOoJsIpU3anusl), HUccleaoBaTh IUGPAKLIUI0 CBETa
(TudpakMOHHAS PEIIeTKA).

B cooTrBercTBMM ¢ NpeaIMETHBIMU pe3ynbTaTaMu OO0y4deHHs (usuke o0opynoBaHHe IS
YYEHHUYECKUX OIBITOB 00ECIeYrBaeT MPOBEJCHHUE CIEAYIOIUX THIIOB paboT, CrpyNIUPOBaHHBIX MO
BHJIaM J€ATEIbHOCTH, HE3aBUCUMO OT UX TEMAaTUYECKOU ITPUHAJICKHOCTH:

1. IlpoBeneHue NpsAMbIX U3MEpEHHUH (U3NUECKUX BEIMUYUH (M3MEpEHUE MAcChl, 00beMa KHUJIKOCTH,
TEMIIepaTypbl KHUIKOCTH, CHJIBI, CHJIBI TOKA, HANPSOIKCHHs) C WCIOJb30BAaHHEM AaHAJOTOBHIX H
1 (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJlaHHBIX MPEINOIOKEHUN (TpsAMbIE U3MEPEHUsT (PU3NYECKUX BEIWYMH U CPaBHEHHE
3aJJaHHBIX COOTHOILIEHWM MeXay HuMu). Hampumep: mpoBepka ycCIOBUM IJIaBaHHs Tell, YCIOBHM
paBHOBeCHsl pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U MapalIeNbHOTO
COCIMHEHUS IIPOBOJHUKOB U T..



3. Pacuer 1o noyiydyeHHbIM pe3yibTaTaM MPSMBIX MU3MEPEHHMH 3aBUCHUMOIO OT HHMX Mapamerpa (B
OCHOBHOI1 1IKOJI€E) U KocBeHHbIE u3MepeHus (B 10 - 11 kiaccax). Hanpumep: yckopeHue Tena npu
PaBHOYCKOPEHHOM  JIBUKEHHUHU, YCKOpPEHHE CBOOOJHOrO TMaJeHHs, JKECTKOCTb MPY>KHUHBI,
KO3(QULIUEHT TPEHUs CKOJIbKEHUS, MEXaHn4ecKas paboTa U MOLHOCTh U T.JI.

4. HaGmioneHue SBICHUI W MOCTAHOBKA OIBITOB (Ha KAaYECTBEHHOM YPOBHE) MO OOHAPYXKEHHUIO
(GakTOpoB, BIMAIOLIIMX Ha MPOTEKaHHWE [JaHHbIX sABIeHUH. Hampumep: mnpsmonuHeiiHoe
pacIpocTpaHEeHUE CBETa, JUCIEPCHsI CBETAa; U3yUYCHHUE CBOWCTB M300pakeHHsI B IIJIOCKOM 3€pKaJie U
T.II.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETMYMHBI OT APYro C TMpPEeACTaBICHUEM
pe3yibTaToB B BHJE rpaduka M pacuera MCKOMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PaBHOMCPHO ABMIKYHICTOCA TCJIa OT BPCMCHU ABWIKCHUSA TCJIa; CHJIbI TPCHUSA CKOJILKCHHA OT CHUJIbI
HOPMAaJIbHOT'O J1aBJICHUs], KaueCTBa 0OpaOOTKHU MMOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CUJIbI TPEHHUS OT
IUIOIIAY CONPHUKOCHOBEHHUS TEl; CUJIbl YIPYIOCTH OT YMJIMHEHMs IPYXKUHBI; BBITAIKUBAIOIICH
CHJIBl OT 00beMa MOTrPYKEHHOM YacTW Tela M OT IJIOTHOCTH JKMJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT INIyOuHBI, Ha KOTOPYIO IMOTPYXKEHO TEJIO U T.A.

JlaGopaTopHoe 00opyaOBaHHE O0OECIEUUBACT CAMOCTOSITCIIBHBIA YYEHUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3inuHble GOopMbl: PPOHTANBHBIN SKCIEPUMEHT ((PPOHTANBHBIE OMBITHI U
nabopaTtopHbIe PabOTHI), padOTHI MPAKTHKYMa, Y4eOHO-HCCIICIOBATEIILCKHE PAa0OTHI U MPOSKTHI
JKCIIEPUMEHTANILHOTO xapaktepa. [Ipm 3TOM HOPMATHBHO-00s3aTENbHBIM BHE 3aBHCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(OCHOBHasI WJIM CpelHsAs LIKOJIa) sBIseTCS (POHTANbHBINA J3KCHEepUMeHT. MIMEeHHO mocpeacTBoM
(GPOHTATBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIC PEe3YNIbTAaThl JKCICPUMEHTAIBHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKA3aHHBIM BBIIIIE
IATH TUIaM padoT. JIabopaTOpHBINA MPAKTUKYM IIEJIeCO00Pa3eH TOIBKO MPHU YIITyOJICHHOM YPOBHE
W3YYCHHUS MIPEeIMETa.

OnTuManbHBIM ISl JTOCTHMIKEHUS 1ieNeil npoBeneHuss (POHTAIBHOIO SKCIEPUMEHTa SIBIISETCS
npejcTaBieHne J1a0opaTOpHOro 00OpyIOBAaHUS U MAaTEPUATIOB B BUJAE TEMAaTHMYECKMX KOMIUIEKTOB
10 MEXaHHUKEe, MOJEKYJIIpHOU (pu3MKe, 3JIeKTpUUecTBY M onTuke. lcnonap3oBaHue TeMaTuyeckux
KOMILJIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BaYKHEHMIIET0 yMEHUs, Kak M0oJ00p yJaluMHUcs
000py/sOBaHUST B COOTBETCTBUM C II€JIbI0O HCCIENOBAaHUS U3 HU30BITOYHOH HOMEHKJIATYphl
NPEIOKEHHOT'0 KOMITJIEKTa; MO3BOJISET MPOBOIUTH SKCIIEPUMEHTATIBHYIO paboTy Ha Jr000M 3Tare
YpOKa; YMEHBIIAECT TPYAOBBIE 3aTpaTbl YYMTENs IPU MOAIOTOBKE K YpOKaM, IIOCKOJIBKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO ypOKa.

[Tpy nnaHUpPOBAHMHU TMPAKTHYECKUX pabOT BaXXHO MMETh B BHUIY, YTO INPEIMETHBIC PE3YJbTAThI
AKCIIEPUMEHTAJILHOTO XapakTepa MOTYT OBITb OCBOEHBI TOJIBKO MPU ONTHMAJIbHOM COYETaHUU
KpaTKOBPEMEHHBIX (DPOHTATIBHBIX OIMBITOB U OJJHOYACOBBIX JAOOPATOPHBIX PadoT.

Baxnoe 3HaueHue umeer TOT (akT, YTO B COCTaB (PPOHTAIBLHOTO OOOpPYHOBaHUS Hapsay C
AQHAJIOTOBBIMM BXOJAT M ILU(POBBIE cpeacTBa H3MepeHHs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4YMKaMH, JJIEKTPOHHbIE BEChl WU JAaTYMKU LUPpoBoil maboparopuu. Takum
00pa3oM, Ipu MPOBEJCHNUU (PPOHTAILHOTO IKCIIEPUMEHTA B OCHOBHOM HIKOJI€ YYEHUKH 3HAKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUH U BBIYUCIICHUH.

brnokx oOopynoBaHusi A ydyeHHYEeCKHMX paboT mo ¢usuke cPopmMupoBaH Ha 0aze mnepedHs
o0OpynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO 5JK3aMeHa Mo  (usuke.
Ucnonp3oBanne mpuOOpOB W OOOpYIAOBaHWUS C E€AWMHBIMH JUJII  BCEX  OOYYarOUIUXCS
XapaKTEePUCTHUKAMM TO3BOJISIET CTaHAAPTHU3UPOBATH MPOLEAYPHI BHIIOTHEHUS SKCIEPUMEHTAIbHBIX



3aJaHUl Ha 2K3aMeHE U O0ECNeuuTh HAJIeKHYIO OLIEHKY pe3y/lbTaTOB Ha OCHOBAaHUHU SKCIIEPTHOU
MPOBEPKU OTBETOB oOOydJaromuxcs. [Ipu 3TOM OCHOBaHHMEM [UIsi BBIBOAA O MPABHIBHOCTH
MPOBEJCHUS JAHHOTO OIbITa SIBISIIOTCS PE3YJibTaThl, IMOJTYYEHHbIE YYAIIUMHUCA IOCPEICTBOM
MPSIMBIX U3MEPEHUN 3aJaHHBIX (PU3NYECKUX BETUYMH.

HaGop s mpoBeaeHuss OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa oO0ecleunBaeT pa3paboTKy
HECKOJIbKUX OJHOTHUIIHBIX 3aJaHUI IPHU UCIOJB30BAaHUHM OJMHAKOBOIO OOOPYAOBaHMS C Pa3HbIMU
XapaKTEPUCTHKAMH. DTOT MOJIXO0/ 1IEJIeCO00pa3HO UCIOIb30BATh U MPHU MPOBEACHUHN (HPOHTAIBHBIX
OMBITOB U Ja0opaTOpHbIX padoT. Hampumep, npu npoBeieHUN UCCIEI0BaHUS 3aBUCUMOCTU CHJIbI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B KJIACCE TPYIIIBI, KOTOphIe OYyAYT MPOBOIUTH JaHHOE
UCCIIIOBaHKE, UCIOJb3Ysl PE3UCTOPBI C Pa3HbIM CONPOTUBIIEHUEM, U JamMnodky. ITo pezynpraram
MOYKHO CPaBHUTH MOJYYECHHBIE 3aBHCUMOCTH, OOCYIUTh TPAHMIIBI BBHIOJHEHHUs 3akoHa Oma i
y4acTKa LEeNu, OIPEIEIUTh COIPOTUBIIEHUS PE3UCTOPOB.

CrnepgyeT OTMETUTH, YTO MPH NPOBEACHHH (PPOHTAIBHBIX ONBITOB W Ja0OpaTOPHBIX padoOT B
OCHOBHOI1 11KOJIE TpeOyeTcs 3aluch Pe3ylbTaTOB BCEX MPSIMBIX U3MEPEHUHN C yU4eTOM aOCOIIOTHOM
MOTPEITHOCTH. 3/1€Ch TpPH  HCIOJB30BAHMHM  TPAAMIIMOHHOTO  000pymoBaHus (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEITHOCTH I[EJIECO00Pa3HO CB3BIBATH C IIEHOW JIeTIeHUs Mprbopa, a mpu rnepexojae K nudpoBsM
UHCTpyMeHTaM (u(poBbIe BEChl U JaTUYMKH) YUYUTh PabOTaTh C OMHCAHUSIMH STUX MPUOOPOB,
BBIJICTISIL JTaHHBIE 00 aOCONIFOTHOW IMOTPENIHOCTH, JIMOO TpejyiaraTh 3HAYCHHE IOTPEITHOCTH B
TEKCTE 3aJaHuM.

[Ipu mpoBeneHUU WHCCIEAOBAHUS 3aBHUCUMOCTEH OJHON (U3NYECKOW BEIMYMHBI OT JIPYroi
yyaniecsi O KHBI OCBOUTH TIOCTPOSHUE TPaPHUKOB ¢ yKa3aHHWEM aOCONFIOTHBIX MOTPEIIHOCTEH, a
[IpU MPOBEACHUU PabOT Ha MPOBEPKY MPEATIOIOKEHUHN - YMETh CPABHUBATH 3HAYCHHUSI IBYX MPAMBIX
U3MEPEHHN C ydeToM aOCOJIIOTHOM MOTPENTHOCTH (HAmpuUMep, IyTEM CpPaBHEHHS WHTEPBAJIOB
MOJIyYEHHBIX 3HA4YeHH Ha 4yucioBod ocH). [IpoBeneHue u3mepeHuil M HCCIEIOBaHUN B Kypce
¢umzuku 10 - 11 KiIaccoB JOMOJHSIOTCS MCIOJb30BAHUEM OTHOCHUTEIBHBIX IOTPEITHOCTEH,
yyamuecs AOJDKHBl HAYYUThCS PACCUMTHIBATH OTHOCHTENBHBIE MOTPEHIHOCTH B MPOCTEUIINX
CIIy4asix IpsIMbIX U3MEPEHUM U CPAaBHUBATh TOUYHOCTH PA3JIMUHBIX U3MEPEHUH.

OO0paiaeM BHHMAaHHeE, YTO OLIEHHMBaHHE J1a0OPaTOPHBIX PabOT JODKHO Oa3upoBaThes, Kak U B
KpUTEpUAX OIEHUBAHMUsS OJKcHepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otdera o paboTe, a Ha MPAaBUIBHOCTU JIEHCTBUN MO cOOpPY YCTaHOBKH, HMPOBEIECHHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHOOPOB.

OcHaienue uisi U3ydyeHus: OMOJIOTHUHN TMPEICTABICHO KOMIUIEKTaMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repdapueB W KOJUIGKLIMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke LuppoBOH
naboparopueit A MpOBeAeHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHun OMOJIOTHU MOXKET
UCMONb30BaTh LH(ppoBas maboparopuss MO OUONOTUM (KAaK JOMOJHUTEIbHBIA 3JIEMEHT Ul
yIIIyOJI€HHOTO U3y4YeHHUs Kypca).

B ydeGHOM mporecce ydamuecs IODKHBI MOJTYYUTh BO3MOYKHOCTh YYBCTBEHHOTI'O BOCHIPHUSTHS
U3Yy4aeMbIX sBJIEHUH U 00beKTOB. OIHAKO M3ydaeMble SBJIECHUS U OOBEKTHl HE BCETJa MOTYT OBITh
HEMOCPEJCTBEHHO BOCIPOM3BEIEHBl WIM IOKa3aHbl B y4eOHOM momelleHuu. B stom ciydae
yuyeOHOe 000pyAOBaHUE JTa€T BO3MOXKHOCTb UX BOCIPOM3BECTH OMNOCPEIOBAHO, Yepe3 KOJIEKIIHIO,
repOapHbIil TMCT, MUKPOIIPENapar, MoJiejb, BU1e0pparMeHT U T.11.

Brnaxurlie npenaparbl MPEACTABIISAOT co0oif HATypaJbHBIC OG’BCKTLI, CMOHTHUPOBAHHBIC Ha
CTCKJITHHOM TJIaCTUHKE M ONMyHICHHBIC B CTEKJITHHBIN OUINHAP C KOHCGpBI/IpymI_HeI\/’I KHUIKOCTBIO,
100 MMPEACTAaBJIICHHBIC B IIJIACTUKCE. 3I[eCL npeayIaratoTCa TOTAJIBHBIC IIPCIIApAaThl, IMMO3BOJIAIONINUC



M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero yactu, (Hanmpumep: "Kopenb 6000BOT0O pacTeHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TNpenapaThl, NpeAHA3HAYCHHbIE JUIS H3Y4YCHUs
BHYTPEHHEr0 CTPOEHHS OpraHM3Ma WJIM ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
nsrymku", "BHyTpeHHEe cTpoeHHe NTHUIH'"); OMOJIOTHYeCKHe Tpernaparhl, JAIONIUe MPEeICTaBICHHIE
0 CTamusx pa3BUTHs opraHusma (Hampumep: "PasButue xoctucToil peiObl", "Pa3zButne Kypuisr").
Bnaxusle npenapaTsl UCHOJIB3YIOTCS KaK pa3/laTOYHbIM MaTepuall B IpoLecce AEMOHCTpaLUU IIpU
M3YYEHHH HOBOTO MaTrepHuaja WJIA B I[POLECCE BBINOJHEHUA MPAKTUUYECKUX 3aJaHHil,
pa3paboTaHHBIX HAa UX OCHOBE.

['epbapun - coOpaHue MpPEecCOBAHHBIX, 3aCYIICHHBIX PACTCHUN WIIM UX YacTEeW MOMOTal0T U3Yy4aTh
pacTeHre B KaOMHETE M y3HAaBaTh €ro B MpUpOjE, a repOapu3amms - HauOojiee MPOCTOH CIoco0
COXpaHEHHsI PACTCHHI M WX YacTedl B TeueHHe IUTENBLHOrOo BpeMeHH. B mepeune npeanaraercs
cucreMaruueckuii repbapuii (Hampumep, "OCHOBHBIE T'PYIIIBI pacTeHU'") W repdapuii 1Mo oOIei
Ouonornu (KOTOPBIA TO3BOJIET MPOMIUIIOCTPUPOBATH HM3MEHYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHUYECKHE KATETOPHH U BUI000pa30BaHKE, JUBEPTEHIIHS U KOHBEPTCHIIUS, TOMOJIOTHYHBIC
AQHAJIOTUYHBIC OPTaHbl, PyIUMEHTAPHBIE OPTaHbl, apoMop(03, uaAnoafanTanus GeHOTUN U TeHOTHIL,
TOJUIUIOUNSI, OTHAJICHHAss THOpUIM3alMs, B3aUMOJCHCTBUE pAcTeHUH ¢ aOMOTUYECKUMU
dakTopamMu cpenbl, B3aMMOJEHCTBHE pacTeHHil ¢ OmormyeckuMm (axropamu cpexbl). ['epObapHbIit
MaTepHall UCIOIb3YIOT KaK pa3JaTOYHbI MaTepuai Ui IEMOHCTPAIlUN U3y4aeMbIX OOBEKTOB, IS
BBITTOJIHEHUSI MPAKTUYECKUX 3aaHUi TpU 3aKPEIUICHUH MaTepualia WM JHArHOCTHKH Y4eOHBIX
Pe3yIbTATOB.

Taxke TpeACTaBICHbl KOJJIEKIUH - HAOOphl TPEAMETOB WJIM BEUIECTB, IMOAOOpPAHHBIX IO
onpeneneHHbIM npu3HakaM. OOBEKTaMH MX MOTYT OBITh paclpaBlIeHHblE U 3acyllEHHbIE
HACEKOMbIE, PaKoOOpa3Hble, PAaKOBUHBI MOJUIIOCKOB, OT/EIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJIJIEKIMSIX COYETAIOT HaTypalbHble OOBEKTHI C UX U300paKEHUEM B BUJEC PUCYHKOB WU MYJISDKEH
- umutauuid. [IpeanoxxkeHHble B nepeuyHe MOpP(OIOrHuecKre KOJUIEKLIUU JAar0T IPEICTaBICHHUE O
BHEIIHEM CTPOCHHUU OpPraHOB MM HUX YacTel, IO3BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U 4epThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsoB HACEKOMBIX"
U JIp.); 0011e0HOI0rnYeCcKe KOJIEKIMH MTO3BOJISAIOT BBICHATH B3aMMOCBSI3U B OPraHUYECKOM MUPE,
paccMmaTpuBaTh Ppa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOTIOTHYECKUE 3aKOHOMEPHOCTH
(manmpumep: "IIpuMepsl 3aUTHBIX MpUcnocobaeHnit y Hacekombix'"). Komnekuuu, kak u repbapuu,
UCIONB3YIOT KakK pa3/laTOYHbIM MaTepuan Juid JAEMOHCTpalUd H3y4aeMblX OOBEKTOB, IS
BBITOJIHEHUS] MPAKTUYECKUX 3aJlaHMi NpU 3aKpeIUIeHUH MaTepualla MM JMArHOCTHKH Y4eOHBIX
pE3yJIbTaTOB.

O3HakoMIIEHUE ydqamuxcsa € MHUKPOCKOMUYCCKHMM CTPOCHUEM JKUBBIX OPraHM3MoOB - OJJHA U3
TJIaBHEWITUX 3a7a4 HAyKH, IO3BOJSIONIMX TOJABECTH INKOJPHUKOB K TMOHUMAHHUIO €IUHCTBA
OopraHu4eckoro mupa. s npoBeaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITFOUEH
MHUKPOCKOII, @ B KOMIUIEKTE TOCY/Abl 1 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS UMEIOTCS HE00X0IuMOoe
OCHAIIIEHUE IS POBEACHUS TaO0PaTOPHBIX paboT.

[MudpoBast naboparopuss BKIOYAaeT HAOOp MM M3TOTOBJICHHUS MHUKporpenapatoB. Caexwue
mperapaTsl U3rOTaBIUBAIOT JUII HEMEJICHHOTO paccMOTpeHus. K HUM OTHOCSTCS KHUJIKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEMIAOTCS B BOAY, a MpEenapaThl COXPAHSIOTCS B TEUEHHUE HECKOJIbKUX JTHEH),
cyxue (HampuMep, YacTUIly NTHYbErOo TIepa, IMPOCTO TIOJOKUTh HA MPEAMETHOE CTEKIO H
MHUKpPOCKOIIUPOBATh), JKUBBIE TMpemapaThl (Ma3Ku - KaIUld >KUJIKOCTH, HampuMep KpOBU) H
BUTAJbHBIC TIpermapaThl (KOTOPBIE WCHOJB3YIOTCSA JUIS HM3YYCHHS MAJIOKJICTOYHBIX OOBEKTOB
(mpocTelnx, KOJOHUM BOJOpochei), Juisi HaOmoaeHus ABMWXKeHUs (Tydenbku, ameOsl).
[TpuroTroBieHNe MUKpOTIpENIapaTa BEIPA0AThIBACT Y YUAIIErOCsS HABBIKKM CAMOCTOSTEIBHON pa0OTHI,
AKTUBH3MPYET UX MO3HABATEIbHYIO JESTEIBHOCTh U 3HAKOMUT C TEXHUKOW U METOJAMKONW HAYYHOTO



uccienoBanus. B mudpoByro madopaTopuio BKIIOUYEH TakK)Ke W HAOOp MHUKPOIPENapaToB, KOTOPHIH
COACPKUT IIOCTOSAHHBIC IIpClapaTrbl, MAOJIOC BpCMA COXPAHAIOINHUECA B MTPUTOAHOM  JJIA
MUKPOCKOIIMPOBAHUS BUE.

Crnenyer OTMETUTb, YTO Hapsay C HUCIOJB30BAHUEM MEPEUUCICHHOTO BBINIE Y4eOHOTO
000pyIOBaHUSI BKHYIO POJb B M3YUYEHHH OHOJIOTMH WIPAIOT HPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHM MOTYT OOECIEUUTh HAWOOJNBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAaHUHM Y4YalIMXcsi, TOMOTAIOT (OPMHPOBAHUIO Yy HHUX NPABWIBHBIX Ouomormueckux 3HaHui. K
TaKUM XMBBIM O0OBEKTaM OTHOCAT PAcTEHHMs, )KUBOTHBIC KMBOTO YrojKa, akBapuyMma, Teppapuyma.
O¢ddekTuBHBIM CpPEeACTBOM 3HAKOMCTBAa C IPUPOJHBIMH OOBEKTAMH SIBISIOTCS JKCKYPCUU B
OMoNorMYecKne U KpaeBeqUecKre My3eH, OOTaHWYECKHE CaJbl, 300MapKu U OKPYKAIOIIHE IIKOIY
€CTECTBEHHBIE U HCKYCCTBEHHBIE IIPUPOTHBIE COOOIIECTBA.

TpaauunoHHble OMOJIOTMYECKUE MYJSKM M MOJIEIM B HACTOSIIEE BpeMs YCIEUIHO 3aMEHSIOTCS
U(pPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACOPpAarMEHTaMM, aHMMAIlUEH, BUPTYyaJbHBIMU
nabopatopusmu. Lludposbie oOpa3zoBarenbHbIE pecypcbl HE MOTYT CTaTh IMOJHOLEHHON 3aMeHOi
peabHBIX MPHPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH TO3HAKOMHUTBCA C 0oJiee HIMPOKHM
KPYroM OOBEKTOB, CO3AAI0T MPENOCHIIKM ISl HHTEHCU(UKAUK 00pa30BaTENbHOIO IMpoLecca U
00eCTeunBaOT  HE3aMEUIMTENbHYI0  OOpaTHYI0  CBSI3b, KOMITBIOTEPHYIO  BU3YaJIM3AIUIO
uH(pOopMalM1, aBTOMaTU3aLMIO YIIPABIEHUS yYeOHOMN AESITEIbHOCTBIO U KOHTPOJIb €€ PE3YJIbTaTOB.

OcHamenue JUid M3y4€HUS XMMUU HPEICTABICHO B BUJE JIEMOHCTPALMOHHOIO 00OpPYIOBaHMS,
KOMIUIEKTa XUMHUYECKHUX PEAKTUBOB C HEOOXOAWMBIM OOOpYJOBAaHHWEM H3 OOIIEr0 KOMIUIEKTa
nocyabl U 000pYHAOBaHMS U YYEHHUECKHX OIBITOB M KOMIUIEKTa KoJuieknuid. Kpome Toro, mpu
U3y4eHUH XUMHH HCIIONB3YeTCsl 00MIas UIsi €CTECTBEHHO-HAYYHOTO UKJIA IHQpoBas 1abopaTopus,
a Takke HUdpoBas 1a0OpaTOpUs MO XUMHUM (KaK JOTOJHHUTENBHBIA 3JEMEHT Ui YriayOJICHHOTO
U3YYCHUS XUMHUH).

JleMOHCTpallMOHHBII HKCIEPUMEHT SIBJICTCSI Ba)KHOM 4YacTbio OOyuYeHMs] XMMHH. 3]€Chb Ba)KHO
MOMHHTb, YTO MPHU €ro NMPOBEIECHUU 00A3aTENBbHO JIOJIKHBI OBITH COOJIIOJEHBI BCE HEOOXOIUMBIE
JTarbl:

MOCTaBKa I11eJI1 YKCTIEPUMEHTA,
OTMKCaHKUe HEOOXOMMOTO IS €70 BHITIOTHEHUS 000PYIOBaHUS U PEAKTUBOB,

MJIaHUPOBAHUE MOPSIKA IPOBEACHUS,

OTIMCaHUE UCXOIHBIX BEIECTB,

MPOTHO3UPOBAHUE 0XKHIAEMBIX B PEaKIIMOHHOW CMECH U3MEHEHUM U PE3yIhTaTOB KCIIEPUMEHTA,
ONMCaHUE U3MEHEHUH, MPOU30LIEANINX C BEIIECTBAMHU,

(dbopMyIHUpOBKa BBIBOJOB U3 KCIIEPUMEHTA,

CO3JJaHNE PUCYHKA SKCIIEPUMEHTAIBFHON YCTAHOBKH M COCTABIICHUE YPaBHEHUS PEAKIIUM.

B 1npouecce mnpoBeneHus AeMOHCTpalui, ydalludecs OCBAaWBAIOT JTallbl MPOBEICHMS OIbITA,
nodToMy Hambosee dS(PGEeKTUBHBIM SBISETCS HE TPOCTOE OIMMCAHWE ONBITa YYUTENEeM, a
UCIIONIb30BaHUE HBpHCTUYECKOW Oecenpl. [lpu peanuszamuu Takoro cleHapus Oake HE OYCHb
CJIOKHBIN OTBIT 3aHUMAET JOBOJIBHO MHOTO BPEMEHH, HO CIIEJOBAHHWE €My IO3BOJISIET 00ECTICUHUTh
MOHMMaHUe OOYyYalOIIMMHCS TPHEMOB HAYYHOTO TIO3HAHMS M HCIIONB30BaHHE HX YXKE B
CaMOCTOSITENIbHOM JEATENIbHOCTH B MpOIecCe YUIEHHUUECKOro skcrnepuMeHTa. Ha HauanmbHOM »Tame
u3ydeHus xuMuu (B 8 - 9 kjaccax) UMEHHO TaKOW IMOAXOJ MO3BOJSIET JTOCTHYh MaKCHMAalbHOM



3(PEeKTUBHOCTH OT MPOBEAEHUS JAOOPATOPHBIX M MPAKTHUECKUX paboT, a Takxke cHOPMHPOBATH Y
YUYaIIUXCsI OTBETCTBEHHOE OTHOIICHUE K SKCIIEPHMEHTY.

[Ipy oOIEHMBAaHUM YYEHHYECKHX NPAKTUYECKUX pPa0OT Ienecoo0pa3sHO yUYUTHIBATh MOAXOJIBL,
UCIIOJIB3YIOIIME B HK3aMEHALMOHHBIX MaTepuayiax. Tak, B HacTOsIIee BpeMs MNpeljaraercs
AKCIIEPUMEHTAIBHOE 33/1aHKE, [IPEyCMaTPUBAIOLEe BEIOOP IBYX BELIECTB U3 ISITH NPEI0KEHHBIX
U TMPOBEACHUE C HHUMH PEAKIUM, OTPAXKAKIIMUX XUMUYECKHE CBOMCTBA YKAa3aHHOTO B YCJIOBHUU
3azaHus BenlecTBa. OlEHMBaHUE MJIET HAa OCHOBAHMM OTYETa YYEHHMKA O IPOAEIAaHHOW pabote
(ypaBHEeHMsI peaklMii, BBIBOABI O HAOMIOACHMSIX) M HAa OCHOBAHUU MPSMOro HAONIOACHHS 3a
JEHCTBUAMHM yUEHHMKA IO MPOBEACHUIO ONBITOB. IIpu 3TOM BBIAENSIOTCS 3Tanbl 0TOOpa BELIECTB U
CMEIIMBAaHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH WHCTPYKIIMU K paboTe.

Baxkneimum HanpaBieHHEM KaK JEMOHCTPALIMOHHOTO, TAK U YUEHUYECKOTO 3KCIIEPUMEHTA JO0JIKHO
CTaTh MCIIOJIb30BaHUE LUGPPOBON J1abOpaTopuu, KOTOpasl MO3BOJSET OPraHU30BaTh XMMUYECKHN
9KCIICPUMCHT Ha IIPUHIUIINAIIBHO HOBOM YPOBHC, HepeﬁTH OT KauyeCTBECHHOM OLICHKHU Ha6.HIOI[a€MBIX
SBJICHUH K CHCTEMHOMY aHaJlM3y KOJHMUYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ marunkamu
upoBoii 1abopaTopur 00ECIieyuBaeTCs aBTOMATH3HPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
HKCIEPUMEHTA MOXKET OTOOpakaThCsl B BHUJIE I'pa)MKOB MM MOKa3aHUN MPUOOPOB, a pe3ysIbTaThl
SKCIICPUMCHTOB MOTI'YT COXPAaHATHCA OJIUTCIILBHOC BPCEMs. Haubonee AKTYaJIbHBIM [IJI1 XHMHUH
ABJISICTCA NEPeXo] K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBHIM MOKHO MpPOMJIIFOCTPUPOBATH
CICNYIOIIMMH TpPUMEpPaMH: U3YYCHHE CTPOCHHUs TUIAMEHH, ompenesneHue PH B pasHbIX cpepax,
OIpeieIeHue CKOPOCTH PEeaKIMM, U3yYeHHE BIMSHUSA KOHLIEHTPALUU U TEMIIepaTypbl Ha CKOPOCTh
pEaKIHH.

[ludposas 1abopaTtopusi MO3BOISIET PEATHU30OBATH MEXKIIPEIMETHBIE CBSI3U C JIPYTHMMHU MPEIMETaMU
€CTECTBEHHO-HAYYHOI'O0 LIMKJIA, IIOCKOJBKY JAa€T BO3MOXKHOCTH BBIIOJHATHE HHTETPUPOBAHHBIC
yueOHbIE UCCIIEI0BAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSATh U OCBAaUBaTh JIEMEHTbHI CTATUCTUKU
¥ UTHPOPMALIMOHHBIE TEXHOJIOTUH.

Ipunoscenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHbBINA NIEPEYEHBb OBOPYJIOBAHNA,
PACXOJIHBIX MATEPHAJIOB, CPE/ICTB OBYYEHUS 1
BOCIIUTAHMUS JUISI CO3JAHUSA 1 OBECIIEYEHUS
®YHKIIMOHUPOBAHUSA IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HATIPABJIEHHOCTEMN "TOUKA POCTA" B
OBILIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU
MAJIBIX TOPOJIAX

Tabnuya N 1



CTAHJAPTHBIA KOMILJIEKT

HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUUYECKHE
XapaKTEPUCTUKH

KoanuecTtBo enunnin
IS
0011e00pa30BaTEIBHBIX|
OpraHu3aiui, He
SIBIISIIOIIUX CS
MAaJIOKOMIUIEKTHBIMH,

CI. U3M.

KoanuectBo enunnin
TUIs
0011e00pa30BaTEIBHBIX|
OpraHu3aIni,
SIBJISTFOLLIAX CST
MaJIOKOMIUIEKTHBIMU,
ell. U3M.

ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1. |O6miee obopynoBanue (dusnka, XuMus, ONOJIOTHS)
1.1. [Hudposas [{udpoBoii qaTunk 3 mr. 2 T.
mabopaTopust PIIEKTPOITPOBOIHOCTH
ydeHHUYeCcKas [{udposoii natunk pH
(busuka, xumus,  |[ludpoBoii maTynk
OHOJIOTHS) [TOJIOKCHHUSI
[{ndpoBoii qaTunk
TeMIepaTypbl

[{ndpoBoii qaTunk
A0COJIFOTHOTO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
aTunK

Becsl 21eKTpOHHBIE
yueonbie 200 r
Muxkpockor: nuppoBoi
VJTH ONTHYECKHH ¢
yBenmudyeHuem ot 80 X
HaGop 1715 M3roToBIeHUS
MUKPOITPEIapaToB
Mukpornpenapatsl
(Habop)
CoeqUHUTEIILHEIE
MPOBOA, TPOrPAMMHOE
oOecIieueHue,
METOIMYECKUE YKA3aHH
KOMITJICKT
COMYTCTBYIOIINUX
HIIEMEHTOB JIJIS1 OIIBITOB T10
MEeXaHHKe

KOMITJICKT
COMYTCTBYIOIINUX
HIIEMEHTOB JIJISl OIIBITOB T10
MOJIEKYJISIPHOH (pU3MKe
KOMITJICKT

COITYTCTBYIOIIUX




5JIEMEHTOB JJI ONBITOB 10
PIEKTPOANHAMUKE
KOMILJIEKT
COIYTCTBYIOIINUX
PJIEMEHTOB JIJIL ONBITOB 10
OIITHKE

1.2.

KoMIuiekT nocyasl
1 000pyI0OBaHUS
11 YYeHUYECKHIX
OTBITOB ((hU3HKa,
XUMUSI, OUOJIOTHS).

[[ITaTHB J1ab0paTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[pemapoBaIbHBIX

Jloxka 11 CoKUTraHus
BEIICCTB

Crynka dapdopoas ¢
[TECTUKOM

HaGop 6anok st
XPaHEHUS TBEP.IBIX
peakTuBoB (30 - 50 mu)
HaGop ckiistHOK
((h1aKOHOB) 17151 XpaHECHUS
[PAaCTBOPOB PEAaKTHBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st moTy4eHust
ra3oB

CriupToBKa

['oprouee 11 CIUPTOBOK
DunbTpoBanbHas Oymara
(50 mT.)

Konb6a konndeckas
[Tamouka cTexisiHHAs (C
[PE3UHOBBIM
HaKOHEUYHHUKOM )
Yarreuka mrst
BEITIAPUBAHHUS
(BBITapUTENbHAS
Jareyka)

MepHbIN IWIHHAP
(TJIaCTUKOBBII)

BopoHka cTekIsTHHas
(Mamas)

Crakan crexnsHHbIN (100
MIT)

["a3ooTBO/HAS TPyOKa

3 mmIT.

bI1OJIOI' 1A

KoMIIEeKT BJIaXKHbBIX
[pernapaToB

[IEMOHCTPALIMOHHBIM

HAa3HAYCHHUE:
TIeMOHCTPAIIMOHHOE,

MaTCpHraJl KOHTCﬁHCpaZ

1 mIT.

1 mIT.




[J1aCTHK,
TEpPMETUYHAs KPBIIIKA:
Hauuue,

KpEIUICHUE DKCIIOHATA:
Hau4ue,
KOHCEPBHPYIOILIEE
BELIECTBO: HAIMYUE,
HaKJIeKa ¢
HAaUMEHOBAHHEM:
HaJIU4ue.

He meHee 10 mpemnapaTos
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxxusiii npenapat
"be3zyOka"

BiaxHblli penapar
"T"aqroka"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJUTFOCKA"
BirayxHb1 Ipeniapar
"BuyTpenHee cTpoeHue
KpbICH"

BiaxHblli penapar
"BayTpeHHee cTpoeHue
narymku"

BiaxHblli penapar
"BuyTpeHHee cTpoeHue
OTULEL"

BirayxHb1 Ipeniapar
"BHyTpeHHEee cTpoeHMe
pHIOBI"

BiiayxHbII Ipenapar
"Kapacp"

BiiayxHb1 Ipenapar
"Kopenb 6000Boro
pacTeHus ¢ KiyoeHbkamu"
BirayxHb1 peniapar
"Kpeserka"

BirayxHb11 ipeniapar
"Hepenna"

BirayxHb1 penapar
"Pa3BuTHe KOocTHCTOM
PBHIOBI"

BitayxHbII nIpenapar
"PasButne Kypuupr"
BitayxHbII nIpenapar
"Criupomenysa"
BitayxHbII Ipenapar




"Tpuron"

BriaxHslil npenapat
"Uepenaxa OonotHas"
Braxnsiii npenapat "Yx"
BitaykHb1 Ipeniapar

" Amepuna”
2.2. |[KoMInIekT Hasnayenue: 1 mmT. 1 mmT.
repOapues TEMOHCTPAIIMOHHOE,
IEMOHCTPAIIMOHHBIAOCHOBA JJIs1 KPETUICHUS :

repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

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

CIIMCOK 3KCIIOHATOB:
HaJI4yue

He MeHee § repbapueB U3
[IPUBEJCHHOTO HUXKE
CIIUCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" [lukopacTyiiue
pacTeHus"

["epbapuii "KopmoBsie
pacTeHus"

["epbapuii "KynbTypHble
pacTeHus"

["epOapuii
"JlexapcTBEHHbIE
pactenus"

["epOapuii "MenoHOCHBIE
pactenus"

["epOapuii "Mopdonorus
pacTeHuit”

["epOapuii "OcHOBHBIE
CPYIIIBI PACTEHHUI"
["epOapuii "PactutenbHble
coooO1ecTsa"”

["epOapuii
"CesbCKOX 0351 ICTBEHHBIE
pacTeHus”

["epbapuii "SAnoBuThie
pacTeHus"

["'epbapuii kK Kypcy OCHOB




1o o0LEer OUoIOruun

2.3.

Kommiekt
KOJUTCKLIA
IEeMOHCTPALIMOHHBIN
(110 pa3HBIM TEMaM
Kypca OMoJI0THn)

Haznauenme:
TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS
HaIu4ue,

HaKJICHKH C
HAaUMCHOBAHUEM: HAIMIHE
He mMeHee 10 xomnekui
13 IPUBEJICHHOTO HIKE
CITMCKa:

Konnexmus
"]["0JI0CEMEHHEIS
pactenus”

Kosutekmus "OoOurareiu
MOpPCKOTO JHA"
Kommeknus
"[laneonTosornueckas”
Kommeknus
"[IpencraBuTenu oTpsI0B
HACEKOMBIX'" KOJINYECTBO
HAaCEKOMBIX: He MeHee 4
Komneknus "[Ipumepsl
AU THBIX
[pUCIOCOOICHUH Y
HACEKOMBIX "

Kommeknus
"[TpucnocoOuTenbHbIC
M3MCHCHHS B
KOHEYHOCTSAX HACEKOMBIX"
Kommexmus "Pa3sutue
HACEKOMBIX C HETIOJIHEIM
[IpeBpaLEHUEM "
Kosutekmus "Passurue
HACEKOMBIX C IOJHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
MITEHUIB"

Kommexmus "Pa3surue
0abouku"

Komneknus "PakoBUHEI
MOJIITIOCKOB"
Komnekmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
IO A5I"

Komiekuus "®opma
COXPAaHHOCTH

1 mT.

1 mT.




MICKOIIAEMBIX PACTCHUN U
PKUBOTHBIX"

Ha6op
MMaJICOHTOJOTrHYECKUX
HaXO00K
"[Ipoucxoxnenue
uemoBeka'

KOJIMYECTBO MOJICICH: HE
MeHee 14

3. XHUMUA
3.1. |[lemoncTparnmonnoe|CocTaB KOMIUICKTA: 1 . 1 .
00OpyI0BaHNE CTOJUK NONBEMHBIHI

Hasnauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Mmeree 200 * 200 MM,
[JIABHBIN TOABEM C
[TIOMOIILIbIO BUHTA:
HaTu4Ine

[[ITaTuB
TIEMOHCTPALIMOHHBII
XUMUYECKAM:
Ha3nauenue:
IeMOHCTpalus MpuOoOPOB
1 YCTaHOBOK,

010pa, CTEPKHU, JalKH,
My(]TBI, KOJIbLIA: HATTHYHE,
BO3MOKHOCTh
BaKpEIUICHUS JJIEMEHTOB
Ha pa3IuYHOM BBICOTE:
HaTu4Ine

Anmapart AJis IPOBEACHUS
XUMHUYECKUX PEAKLIAN:
Haznauenue:
TEMOHCTpALIHS
XUMUYECKUX PEaKLUi,
[OTJIOTUTENH MTAPOB U
ra3oB: HaJUYHE,
MaTepuai KoJIObl: CTEKIIO
HaGop nms anexkTponusa
TEMOHCTPAIIMOHHBII:
Hasnauenue: nusyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu
AKKyMYJISITOPA,

€MKOCTb: HAJINYKE,
PIIEKTPOIBI: HATMYHE

KomIiekT MepHbIX K0JI0




Maoro oobema:
Ha3nauenue:
NIEMOHCTPAIIMOHHBIC
OTIBITHI,

00BeM k0110: oT 100 M 110
2000 w1,

KOJTMYECTBO KOJIO: HE
meHee 10 .,

MaTepual KoJIO: CTEKIIO
Ha6op ¢makonos (250 -
300 mu1 115 XpaHEHUs
[PACTBOPOB PEaKTHBOB).
Hasnauenue: xpaneHue
[PAaCTBOPOB PEaKTHBOB,
KOJIMYECTBO (PIIAKOHOB: HE
meHee 10 .,

MaTepHal GJIaKOHOB:
CTEKJIO

poOKa: HATHIue
[Tprbop /UIst OIBITOB O
XUMUH C JJICKTPUICCKIM
TOKOM (71a00paTOPHBIiN)
[TpuGop st
MJLTIOCTpAIUK 3aKOHA
COXPAHCHHS MACCHI
BEIIECTB: COCY/I
JlanonpTa: HANTUYKE,
[poOKa: HaJIuuue,

TUI puoopa:
TEMOHCTPALIMOHHBI
JlenuTenbHast BOPOHKA:
Ha3nauenwue: pazneneHue
IIBYX KUIKOCTEU 110
[JIOTHOCTH,

MaTepuaa BOPOHKHU:
CTCKJIO

'Y cTaHoBKa 1A
[MEPETOHKHU BEIICCTB:
Haznauenwe:
IIEMOHCTpPAIHS OYHCTKH
BEIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAUIBLHUK I
OXJTKICHUS, AJUTOHXK,
poOKa: HajIuuue,

TUTHA YCTaHOBKU: HE
MeHee 550 Mm

[Tpubop st moTy4eHUs
ra30B: HA3HAYCHUE:
[MOJIy4eHUE Ta30B B MaJIbIX




KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE
MeHee 6 IpeIMETOB
bans koMOMHUpPOBaHHAsS
maboparopnas: bans
BOZsIHAS: HAJTMYHE,
KOJIbLIa CMEHHBIE C
OTBEPCTUSIMU PAa3HOTO
TuamMeTpa: Halu4uue,
[UTUTKA SJICKTPUUECKas:
HaTu4yne

DapdopoBas cTymika ¢
rnectukoM: HazHauenue:
U1 pa3MenbueHus
KPYITHBIX (paKinit
BEIIECTB U
[IPUTOTOBIICHUS
[MOPOIIKOBBIX cMeceit
KomrekT TepMomMeTpoB

(0-100 C; 0 - 360 C)

3.2.

KoMmiext
XUMHUYECKUX
[PEaKTHUBOB

CocTaB KOMILICKTA:
Ha6op "Kucnotsr"
(azoTHas1, cepHas,

Ha6op "I'unpoxcuabr"
(runmpoxcuy 6apus,
THIPOKCHT KaJTus,
CUIPOKCHI KaJbIus,
TUIPOKCHJL HATPHUST)
Ha6op "Okcums
MeTaioB" (aTFOMUHUS
OKCHJI, Oapus OKCHUI,
penesa (1) okenp,
KabIMsl OKCUJI, MATHUS
oxcun, meau (Il) oxenn,
[IMHKA OKCHU)

Ha6op "lllenounbie
[1€JI0YHO3EMEIIbHBIE
MeTasbl" (JIUTHH,
HaTpUM, KaJablUi)
Ha6op "Metamisr"
(JIFOMUHUH, Kene30,
MarHuii, MeJlb, ITNHK,
0JIOBO)

Ha6op "lllenounbie
[1€JI0YHO3EMETTbHBIE
MeTaibl" (JIUTHH,
HaTpUM, KaJblUi)
Ha6op "OrneomacHbie

coJistHas1, opTodocdopHas)

1 mrr.

1 mrr.




BemectBa" (cepa, pochop
(KpacHBIiT), OKCH]T
thoctpopa (V)

HaGop "I"amorenst" (Hog,
Opom)

Ha6op "I"amorennap"
(JIFOMUHUS XJIOPUI,
AMMOHUS XJIOpUJI, Oapust
xsopu, xeinesa (111)
XJIOpU/I, KaIus HOAU/,
KaJIHsl XJIOPU, KaTbLus
XJIOPU/I, TUTUS XIJIOPUI,
Maruus xaopun, meau (11)
XJIOpU[, HATPHUSI OPOMHUS,
HaTpust pTopusl, HATpUs
XJIOPU/I, IIMHKA XJIOPH]I)
Ha6op "Cynbdartsl,
cynbGuabl, CyabGUTH"
(amromMuHMS Cyabdar,
aMMOHHUS Cynbdar,
pkenesa (1) cynsdun,
kenesa (I1) cynsdart, 7-mu
BO/IHBIN, Kanus Cyiabdar,
koOanbta (I) cynbdar,
MarHusi cynbdar, Meau
(1) cynbdat Ge3BOHBIH,
menu (1) cynedar 5-tu
BOIHBIN, HATPUS CYITbOUI,
HaTpUsl Cynb(pUT, HATPUS
cynbdat, HaTpus
ruapocynbdar, HUKes
cynbdar

Ha6op "Kap6onatsr"
(aMMOHUS KapOoHaT,
Kanus kapooHat, meau (11)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
ruApoKapOOHaT)

Habop "®ocdartsr.
Cunukatsl" (Kanus
MoHOTHIpoOpTOdOCHhaT,
HATpUS CUIIUKAT 9-TH
BOJIHBII, HATPHUS
opTodocdar
Tpex3aMelleHHbIH, HATpus
muruapodocdar)

HaGop "Auerarsl.
Pomanuner. CoenuHEHUS
pkene3a’ (Kaus arerar,




kanust peppo (1)
reKcaluaHu1, Kaaus
deppo (111) rekcarmonuy,
Kanust podaHul, HATpuUs
alieTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Maprania" (kanus
[epMaHraHaT, Mapratia
(1V) okcun, maprania (I1)
cyib(aT, Mapraaua
XJIOPHU)

Ha6op "Coenunenus
xpoma" (aMMOHUs
TuXpomar, Kajaus

X poMar, Kaluus XpoMar,
xpoma (1) xmopun 6-tr
BOJTHBII )

Ha6op "Hutpatsr"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpPAT, KaJIbIUs HATPAT,
menu (1) auTpar, HaTpus
HUTpAT, cepedpa HATPAT)
Ha6op "Nuaukaropsr”
(JTaKMOM 1, METHUJIOBBIM
OpAH>KEBBIH,
(heHondTaneuH)

HaGop
"Kucnoponaconepxauiue
OpraHuyecKkue Bemecrna”
(aLeToH, MIMLEpHH,
ITUITUIIOBBIN APUP, COUPT
H-OYTHIIOBBIH, CIUPT
M30aMWIOBBIN, COUPT
11300yTUIIOBBIH, CIUPT
PTUIIOBBIN, (DEHOT,
(bopmanuH,
DTHJICHTIIUKOJIb,
[YKCYCHO-3THUJIOBBIH 3¢up)
Ha6op "YrneBogopoast"
(OeH3uH, rexcaH, He(Th,
TOTYOJI, IIUKJIOTECKAH)
Ha6op "Kucnotsr
opranuueckue" (KMcioTa
AMHHOYKCYCHasl, KHCIIOTa
OeH30lHAas, KUCIIOTa
MacIsiHasl, KUCTIOTa
MypaBbHHAS, KACIIOTA
0JICMHOBAsI, KHCIIOTA




MaTbMUTHHOBAsS, KUCIIOTA
CTeapuHOBasi, KUCIIOTa
[YKCyCHasi, KHCJIOTa
[aBeseBast)

Habop "YrneBosl.
AMHUHBI" (QHWJIMH, aHUJTUH
CEPHOKHCIIBIN,
J1-riroko3a, MeTUIIaMUH
CUAPOXJIOPH]I, Caxapo3a)

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

Haznauenwue:
TEMOHCTPALIMOHHOE,
BHJI YITAaKOBKH: KOpOOKa,
OIIMCAHKC. HAIMYHUE
CocTaB KOMILJIEKTA:
Konneknus "Boaokna"
Komexnus "KamMeHHbIiH
YTOJIb ¥ TIPOJIYKTHI €T0
repepaboTku”
Konnekus "MeTtailibl 1
CIIaBhI"

Komtekuus "Munepaisl u
ropHbIle Topoabl" (49
BHJIOB)

Kommeknus
"MuHepanbHble
ynoopenus"

Komnekuus "Hedts u
[IPOIYKTHI €€
repepaboTku”
Kommekmus
"IInacTmaccher"
Komnekmus "Tommuso"
Komnekuus "Yyrys u
cTanp"

Komnekuus "Kayuyx"
Komnekmus "Ilkana
TBEPIOCTH"

Ha6ops! s
MOJICIIUPOBAHUS CTPOCHUS
OpraHUYECKUX BELIECTB
(yueHnueckue) He MeHee 4
IIIT.

1 mT.

1 mT.

OU3NKA

CocTaB KOMILIEKTA:
[[ITaTuB
IEMOHCTPALIMOHHBIN:
Hasnauenue: npoBeneHue

JICMOHCTPAIWMOHHBIX

1 mIT.

1 mIT.




OTIBLITOB, OCHOBAHHUE,
CTEP>KEHb, JIAMTKH, KOJIbIIA,
My(]ThI: HanMune

CTOJIUK NOIBEMHBII:

Tun cronuka:
y4eOHBIN/Ta00paTOPHBIH,
0110pa, CTEPKEHb
BUHTOBOI, BUHT
[PEryJIMpPOBOYHBIN:
HaJIM4HeE,

(yHKIUS TIOBEMA U
OTyCKaHUs CTOJIMKA!
HaJI4ne

ICTOYHHK ITOCTOSSHHOTO U
[epEMEHHOT0
HAIPSKEHUS
HaznadeHwue: s MUTaHus
[PETYIUPYEMbBIM
[epeMEHHBIM 1
[TOCTOSTHHBIM TOKOM
PICKTPUYECKUX CXEM,
gacToTa, I'1: 50,
roTpebisieMast MOITHOCTb,
BA: 10

MaHOMETp KHIKOCTHOU
IIEMOHCTPALIMOHHBII:
Haznauenwue: mist
M3MEpEeHUS JaBICHUS 10
300 MM BOASTHOTO CTOJI0A
BBIIIIC 1 HIDKE
aTMOC(epHOTO aBJICHHS,
cTexisiHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJTMIHe

KamepToH Ha
[PE30HAHCHOM SIIITUKE:
Haznauenwue: ajs
TEMOHCTPAIIMH 3BYKOBBIX
KoJIeOaHUI U BOJIH,

TBa KaMepTOHA Ha
[PE30HUPYIOMINX AIIUKAX:
HaJIM4IHeE,

[PE3MHOBBIA MOJIOTOYEK:
HaJTMIHe

Hacoc BakyyMHBIH C
PIIEKTPOTIPUBOIOM:
HaznaueHnue: co3ganue
Pa3psOKEHUST WA
M30BLITOUHOTO TaBJICHUS B




3AMKHYTBIX 00BbeMax,
OIIBITHI: KMIICHHE
PKUKOCTHU IIPU
[TOHM>KEHHOM JIaBJICHUM,
BHELIIHEE U BHYTPEHHEE
TaBJICHUE U JIP.

Tapenka BakyyMmHasi:
Hasnauenue:
IIEMOHCTpALIMS OIIBITOB B
BAMKHYTOM 00BEME C
[pa3peKEHHBIM BO3/1YXOM,
OCHOBaHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTCKJIA, PE3NHOBAs
[IpOKJIaJKa,
PIIEKTPUYECKUI 3BOHOK:
Ha4ne

Benepko Apxumena:
Hasnauenue:
NIEMOHCTPALUS JEHCTBUSA
PKUIKOCTU Ha
[IOTPYKEHHOE B HEE TEJIO
11 U3MEPEHHNE BETUUUHBI
BBITAJIKMBAIOIIECH CUIIBI,
BEJIEPKO, TEJIO
[VTHHAPUIECKOH (HOPMBI,
[IPYXKUHHBINA JUHAMOMETD:
HaIune

OrHUBO BO3/YILIHOE:!
Hasnauenue:
NIEMOHCTPALINS
BOCIIJIAMEHEHHUS TOPIOYen
CMeCH Tpu ee OBICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIMIIUHAP,
[OpIIEHb Ha
METAJJINYECKOM IITOKE C
[PYKOSITKOM, ITOJICTaBKa
U1 LAJIMHIpA: HAJTM4YKe

4.1.

O6opyaoBaHMe IS
JICMOHCTPAaIMOHHBIX
OIIBITOB

[TpuGop st
TEMOHCTPAIIMH JTaBJICHUS
B >kuKocTH: HasHadeHue:
ITEMOHCTPAIIHS N3MEHCHHS
TaBJICHUS C TITyOUHOM
[OTpy>KeHHUS,

TaTYNK TaBJICHUS,
KPOHILTENH 1151
KpETJIEHUS Ha CTEHKE
coCy/a: HaTM4ne




[TpuGop st
NIEMOHCTpALUU
aTMOC(hEepHOTro JaBICHUS
(MarnmeOyprekue
[1OJIyILIAPHS ):
Hasznauenue:
IIEMOHCTPAIIHS CHJIBI
aTMOC(epHOro TaBJiIeHMUs,
TBa pa3beMHBIX
METaITUYECKIX
[TOJTyIIApHS C IPOYHBIMH
PyYKaMU U XOPOLIO
pUIUTA()OBAHHBIMH
KpasiMu, HUIIEIb C
KpaHOM: HAJTNIHE,
CO3/1aBaeéMOe BHYTPHU
[1apoB
BaKYyyMMETPHUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCHUMaIbHOE
[pa3pbIBaloIee yCUJINe: He
Menee 90 H

HaGop ten paBHOTO
o0bema: Haznauenue: aiis
oTIpeIeTICHUs U
CpPaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTH PA3IMYHBIX
TBEPABIX MaTEPHAIIOB,
[ATAHIPBI U3 PA3THYHBIX
MaTepuasoB: HE MeHee 3
[T,

KPIOUKH IS

1O/ IBEIITUBAHUS
[MJIMHIPOB: HAJTH4YKe
HaGop Ten paBHOI MacCHhI:
Haznauenwue: s
oTIpeIeTICHUS U
CPaBHEHHUIO TNIOTHOCTH
[PA3TUYIHBIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepualoB: HE MEHee 3
I1T.,

KPIOUKH JTST
[O/IBEIINBAHUS
[AJTHHIPOB: HAJTMYHE
Cocybl cooOIaronmecs:
Ha3znauenue:
IEeMOHCTpALIUS




0JIMHAKOBOTO YPOBHS
OJTHOPOJIHOM KUJIKOCTH B
COOOIIAOIITUXCSI MY
co0o¥l cocynax pasHOM
(bopmbl,

cooOIaroIuecs
CTEKJISIHHbIE TPYOKH
[pasHoi popMBbI: HE MEHEe
3 mT.,

[MOJICTAaBKa: HAJUYHE
Tpy6ka HproToHa:
Haznauenwue:
IIEMOHCTpALIMS
0JTHOBPEMEHHOCTH
[a/IeHUs Pa3IUYHBIX TEJl B
[pa3peKeHHOM BO3/YyX€E,

(O YHKITUS TIOKITIOYCHHSI K
BaKyyMHOMY HacoCy:
Han4ue,

UTMHA TPYOKU: HE MEHEee
80 cM.,

[PE3UHOBBIE TPOOKH,
HUIIIC)Ib. HAIMYHE,
KOJIMYECTBO TeJ B TPyOKe:
HE MCHEe 3 IIT.

[[Tap [Tackass:
Haznadenwue:
IEMOHCTpAIIMS TIepeadn
[IPOM3BOJIUMOTO Ha
PKHIKOCTH JIABJICHUS B
3aMKHYTOM COCYJE,
ITEMOHCTpAIIHS IO TheMa
PKHIKOCTH 110 JSHCTBHEM
aTMOC(EPHOTO J1aBJICHUS,
MeTaUTMYeCKUN TUIUHAP
C OlpaBaMH, MOPIICHb CO
IIITOKOM, IOJBIN
METALTAYECKUI ap ¢
OTBEPCTUSIMU: HATMYHE,
IUTHHA JTHHIpA: HE
MeHee 22 ¢M,

TuaMeTp mapa: He MeHee
8 cM

[[Tap ¢ konbIIOM:
HazHnaueHue:
TEMOHCTpAIIHS
[pacIIMpPEHUs TBEPAOTO
Tesia Ipy HarpeBaHUH,
[ITATUB, METAINIMYCCKOC




KOJIBLIO ¢ MYy(TOM, 1mIap ¢
ICITIOYKOM: HATHYHE,
IUTHHA IIETIOYKH: HE MEHEe
80 MM,

TuaMeTp 1apa: He MeHee
25 MM

[ [MAMHAPBI CBUHIIOBBIC CO
ctpyrom: Ha3znavenue:
IIEMOHCTPALIMS B3AUMHOTO
[IPUTSKEHUS MEXKIY
ATOMaMU TBEP/bIX Tell,
KOJIMYECTBO OJMHAKOBBIX
IUITUHIPOB: HE MEHEE 2
[IT.,

MaTepua [UJIAHIPOB:
CTaJlb U CBUHEII,

KPIOUKH TSI
[MO/IBEILIMBAHUS: HAIUYUE,
CTPYT, HaIPaBJIAIOIIAs
TpyOKa: HanHuue
[TpuGop Jlenma:
Haznauenwue: s
iccre0BaHuUs
3aBUCHMOCTHU
HaIpaBICHUS
MHTYKIIUOHHOTO TOKA OT
XxapakTepa U3MEHEHHs
MarHUTHOTO MTOTOKa,
CTOMKA C KOPOMBICIIOM:
HaTH4Ine,

KOJIMYECTBO
QTFOMUHHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJIELl: HaJTu4Ke

Maraur q1yrooopasHblit
TEMOHCTPAIIMOHHBINA:
Ha3zunauenue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
TUTl MarHUTA!
HaMarHW4YeHHBIN OPYyCOK,
KOJIMYECTBO LIBETOB
Mar"guTa: He MeHee 2,
0003HaYCHHE TTOJIFOCOB
MarHuTa: HaJu4ne
MarauT noJIOCOBOU
TEMOHCTPAIIMOHHBIN
(mapa): Ha3znauenwue:




ITIEMOHCTpAIIUS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUIT MarHUTA!
HaMarHMYEHHBIA OPYCOK
MPSMOTMHEHHON (OPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TOJIFOCOB
MarHuTa: HaJu4ue
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
ITEMOHCTpALIMS
B3aMO/JICHCTBUS TIOJIOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MarHUTHOM
rose,

HaMarHM4YeHHas CTpEJIKa:
HaTu4ue,

KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
[10/ICTaBKa: HATUYKE
Ha6op
IEeMOHCTPAIIMOHHBIN
"JnekTpocraTuka"
(2JIEKTPOCKOIIHI (2 1MIT.),
cyaTad (2 1WT.), HajoyKka
CTEKJISTHHAs, MaJo4yKa
YOOHMTOBAS, INTATHBEI
3osMpyromue (2 mr.)
Maruna sexTpodopHas
VJTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
TUISL TTOJTydeHUs
PIEKTPUIECKOTO 3apsiaa
BBICOKOTO MTOTEHIMAA U
[MOJTy4EHUST HUCKPOBOTO
paspsaa,

ITMCKH Ha CTOMKAaX:
HaTH4ue,

KOJIMYECTBO JIEHIEHCKIX
0aHOK: HE MeHee 2,
MMOICTaBKA: HAIMYNE
KoMITIEKT IpOBOIOB:
J{munaa: He menee 500 MM
- 4 mt., 250 MM - 4 1T,
100 MM - 8 mIT.,
Ha3HAYCHUE: JJIs
[TOIKITIOUCHUS
TEMOHCTPALIMOHHBIX




MpUOOPOB U
000pYyI0BaHUS K
MICTOYHUKY TOKa, JJIs
COOPKH AJIEKTPHUECKUX
[erieii, BKIroJas
PIIEMEHTHI U3 pa0OThI
"[TocTostHHBII
PIEKTPUYECKUN TOK"

4.2.

O06opynoBaHHe IS
ImabopaTOPHBIX
paboT u
VICHHUYECKUX
OTIBITOB (Ha Oa3e
KOMILICKTOB IS
0I'D)

[IITaTHB 1a00paTOPHBIN C
nepKaTeNnsMu

BECHI DJIIEKTPOHHBIE
MEeH3ypKa, Ipeaes
3mepenus 250 M
munamometp 1 H
nuaamometp S H
LIWIMHAP CTAIBHOM, 25
cm3

[MIHMHP aTFOMUHUEBBII
25 cm3

[MIHH]IP aTFOMUAHUEBBIH
34 cm3

LWJIMHAP TJIACTUKOBBINA 56
cM3 (711 U3MEPEHUS CUJIIBI
Apxumena)

npyxuna 40 H/m
npyxuna 10 H/m

rpy3sl o 100 1 (6 mrT.)
rpy3 HaOOpHBII
[yCTaHaBIIMBAET MaccCy C
marom 10 T

MepHast IeHTa, JTHHEeHKa,
TPAHCIIOPTHP

OpYCOK C KPIOYKOM U
HUTBIO

HaTpaBJIAIOIIAs JUTUHON
He meHee 500 M.
J10JKHBI OBITH
0OecrievyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HaIpaBIIOIIECH
CEKYHIIOMED
PIEKTPOHHBIN C TaTYMKOM
HaIpaBJISIONIAst CO
[IKAJIOW

OpYCOK JIEpEeBSIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasiTHHK C
PY30M C TYCKOBBIM




MAarHuTOM U C
BO3MOYKHOCTBIO
M3MCHECHHUS UTMHBI HUTU
[ppIyar

0JIOK ITOIBHYKHBIN

0JIOK HEMOIBUKHBIN
KaJIOpUMET]

TepPMOMETP

MICTOYHUK MTUTAHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIIb C
BBIXOHBIM HaNPS>KEHUEM
36 - 42 B uiamn
OaTapelHbIN OJIOK ¢
BO3MOKHOCTBIO
[PETYIIUPOBKHU BBIXOJIHOTO
HATIPSDKCHUS

BOJIBTMETP
nByxmpenenbHbii (3 B, 6
B)

aMIIepMETP
nByxmpenenbHbii (0,6 A,
3 A)

pesucrop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IepEeMEHHBII pe3ucTop
(peoctat) 1o 10 Om
COCTUHUTENbHBIC
rposoja, 20 mr.

K04

Ha0Op MTPOBOJIOYHBIX
pe3urctopoB plS
coOuparoias JTuH3a,
(hoKyCHOE paccTOsIHHE
100 mm

coOuparoIas J1H3a,
(hoxycHoe paccrosiHue 50
MM

[paccenBaroNIas JMH3A,
(hOKyCHOE pacCTOSIHHE -
75 MM

bKpaH

OITHYECKAsT CKaMbSI
ciaiig "Monaein
rpeamera”

OCBETUTETTh
MOTYIIVITAHIP C
[JIAHIIIETOM C KPYTOBBIM




TPAHCIIOPTUPOM
[Tpubop 1t U3yueHus
ra30BbIX 3aKOHOB
Kanunsipel
JlndpakimonHas pemerka
600 TPpUXOB/MM
JlndpakimonHas pemerka
300 mTpuxoB/MM
3epkaino

JlazepHas ykaska
[Tonsspou B pamke

[Lleau FOnra

Karymka MOTOK

[bi1ok nuonoB

bJI0K KOHIEHCATOPOB
Kommac

Maruut

DJIEKTPOMArHuT

ONUIKK JKEJIE3HbIC B
0aHke

TexHomornueckas HaIlpaBJICHHOCTb

1.

O06pa3oBaTEIbHBIN
KOHCTPYKTOp IS
[IPAKTUKN OJIOYHOTO
[IPOTrpaMMHUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoOOTOTEXHUYECKU I
Ha0op MpeAHa3HaueH JJis
M3ydeHUS] OCHOB
[POOOTOTEXHUKH, JCTAJICH,
Y3JIOB 1 MEXaHU3MOB,
HEOOXOIUMBIX IS
CO3JIaHMS
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

HaGop npencrasmisier
CO00 KOMITJIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COETUHUTENBHBIX
DIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

Habop no3Bosier
coOupatb (1
[POrpaMMHUPOBATH
coOupaeMble MOJIENIN), U3
PIIEMEHTOB, BXOISIINUX B
€ro cOCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHHUUECKHIX
YCTPOMCTB ¢
ABTOMATH3MPOBAHHBIM

YIIpaBJICHHEM, B TOM

1 mT.

1 mT.




YuCIie Ha KOJIECHOM X0y,
A TAaK)KE KOHCTPYKIIUH,
OCHOBAHHBIX Ha
MICTIOIb30BAaHHH TIepeayd
(B TOM 4HCIIe YEPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.

CBETOINOIHBIHN
MaTpUYHBIA JUCILIEN C
0eJI0M OJICBETKON Ha
KOHTpOJLIIEpE
KonmnuecTBO mopToB
BBOJ1a/BBIBOJIA HA
KOHTpOJIIEpE HE MeHee 6
KoanuecTBO KHOIIOK HE
MeHee 4

O0111e€ KOJIUYECTBO
PJIEMEHTOB: HE MeHee 520
[T, B TOM YUCJIC:

1) nporpamMmmupyembiii
0JIOK yIIpaBJICHHUS,
KOTOPBIA MOXET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYUK CUJIIBI

4) MaTYuK pacCTOSTHUS

S) naT4MK 1BeTa

6) aKKyMYJIATOpHAS
Oatapest

7) [InacTukoBbIC
CTPYKTYpPHBIC SJICMEHTHI,
BKJTFOYAs
reppopupoBaHHbIE
PJICMEHTBI: OalIKH,
KyOUKH, OCH U BaJbl,
COCIMHHUTEIIbHBIC
PIIEMEHTHI K OCSM,
[IECTEPHH,
MpeaHa3HauYeHHbIE IS
CO3/IaHUS YEPBSIYHBIX U
3yOuaThIX Iepenad,
COCTMHUTEIIbHBIC U
KpETIe)KHBIC JIEMEHTHI;
7) IIporpammHoOe
oOecrneueHue,
MCIIOBb3yEMOE NS
[TPOrPaMMHUPOBAHHUS
CcOOMpaeMbIX




[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,
ITOCTYITHO JJIsl CKaYMBaHUS
u3 cetu MHTEpHET

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KoMIutekT 1 nu3ydeHus
OCHOB JIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moimkeH ObITH
MpeIHa3HaueH JUIs
[IpOBEICHUST yUEOHBIX
3aHATUH 10 DJIEKTPOHUKE
1 CXEMOTEXHUKE C IIEJIbIO
M3ydeHus Hanbosee
[pacpoCTpaHEHHOM
JIEMEHTHOH 0as3sl,
[IPUMEHSIEMOM st
MH)XKEHEPHO-TEXHUYECKOTO|
TBOPUYECTBA yUYAIIUXCS U
pa3paboTKH y4eOHBIX
Mozenei poboToB. Habop
ITOJKEH TTO3BOJISATh
ydaluMcs Ha MPaKkTUKe
OCBOMTH OCHOBHBIE
TeXHOJIOTUU
[IPOEKTUPOBAHHUS
[POOOTOTEXHUYECKUX
KOMILIEKCOB Ha TIpuMepe
y4eOHBIX MOJIeNei
[pOOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
[pereHust B 00J1acTu
KHOEPHETHUUECKUX U
BCTPAaNBAEMBIX CHCTEM.

B coctaB KOMITIEKTa
TOJKEH BXOJAUTH HA0OD
KOHCTPYKTHUBHBIX
IIEMEHTOB /17151 COOPKH
MakeTa
MaHHITYJISIITHOHHOTO
[po00Ta, KOMIUIEKT
METaITNYECKUX
KOHCTPYKTHUBHBIX
IIEMEHTOB /7151 COOPKH
MakeTa MOOMIJIBHOTO
poboTa u T.1I.

B coctaB KOMITJIEKTa
BXOIUT HAOOD

PJICKTPOHHBIX

1 mrT.




KOMITOHCHTOB JIJIS
M3y4eHHUs OCHOB
PIICKTPOHUKHU U
CXEMOTEXHHKH, a TAKKE
KOMIUJICKT TIPUBOIOB U
TaTYMKOB PA3TUIHOTO
TUIA 1715 pa3padoTKU
[POOOTOTEXHUUECKHIX
KOMIIJICKCOB.

B cocraB komIIeKTa
ITOJKHO BXOJIUTH: MOTOPBI
C PHKOJICPOM - HE MEeHee 2
[T, CEPBOIIPUBO/]
0OJIBIIION - HE MeHee 4 1T,
CEPBONPUBOJI MAJIbIN - HE
McHee 2 1T,
MH(pPaKpacHBIN TaTUUK -
HEe MeHee 3 1T,
YIbTPa3BYKOBOM TATUHK -
HEe MEHee 3 1T, JaTYUK
TeMIIepaTypbl - HE MEHEE

1 T, TaTYuK
OCBCIIICHHOCTH - HEC MEHEE
1 mT, HabOp IEKTPOHHBIX
KOMIIOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOMO/IbI PA3JIMYHOTO
HOMHHAJIa), KOMIUIEKT
[TPOBOJIOB JIJIst
OecTacqHOTO
[TPOTOTHITHPOBAHWS,
r1ata 0ecIracaHoro
[TPOTOTHITHPOBAHWS,
AKKYMYIITOP U 3apsiAIHOE
YCTPOMCTBO.

B cocraB KoMIUIEKTa
TOJKEH BXOJIUTH
[IPOrpaMMUPYyEMBbIN
KOHTpPOJLIED,
[IPOrpaMMHUPYEMBIN B
cpene Arduino IDE win
AHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsAEMBIX
cpenax pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIIEP JTOJIKEH
001aaTh MOPTaMHU ISt
MOIKIII0OUEHUs! IM(POBBIX




1 aHAJIOTOBBIX YCTPOMCTB,
mHTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth win
WiFi.

B cocraB koMILieKTa
ITOJKEH BXOJIUTh MOJTYJIb
TeXHUYECKOT 0 3pEHMUS,
[IpeICTaBISONINN co00M
BBHIYMCITUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOIIECCOPOM
(KoJ1-BO sizIep - HEe MeHee 4
11T, 4aCcTOTa siApa He
Menee 1.2 I'T'1, 00beM
O3V - "He meHee 512 MO,
00BEM BCTPOCHHOMN
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHOM
Kamepoil (MakcuMaabHOE
[paspeleHue
BHI€OMIOTOKA,
[epe1aBaeMoro 1o
mHTepdeiicy USB - ne
Menee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Monayiap TEXHUYECKOTO
BpeHus JoJKeH 001a1aTh
COBMECTUMOCTBIO C
[Pa3TUYHBIMHU
[TPOTrPAMMHUPYEMBIMHU
KOHTPOJLJIEpaMH C
[TOMOIIBI0 HHTEP(PENCOB -
TTL, UART, I12C, SPI,
Ethernet. Moayib
TeXHUYECKOT0 3pEHUS
TOJDKCH UMETh
BCTPOEHHOE NMPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAITMOHHOMN CHCTEMBI
Linux, mo3sosromnee
OCYIIECTBISTH HACTPOUKY
CHUCTEMBI MAIlIMHHOTO
00yueHHs: mapaMeTpoB
HEMPOHHBIX CETEU MIIs
0OHapyKEeHHsI 00bEKTOB,
oTIpeIeTICHUS UX
MapaMeTpoB U




TanbpHeHImen
MIeHTH(DUKAITHH.
KomIekT 1oimkeH
00OecreunBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB Pa3pabOTKH
[IPOrPaMMHBIX U
arnnapaTHBIX KOMILIEKCOB
MHKXCHEPHBIX CHUCTEM,
pereHuit B chepe
"NHTepHer Bewieil", a
TaK)Ke pEelICHUN B
001acTH POOOTOTEXHUKH,
MICKYCCTBEHHOTO
MHTEJUICKTa U MAIIMHHOTO
0OyUeHus.

KommnbrorepHoe 060pynoBanme

1 |[HoyrOyk

Dopm-PakTop: HOYTOYK;
PKecTkas, HeoTKIIFogaeMas
KJIaBHaTypa: HAJIM4YKE;
Pycckas packianka
KJIaBUATYyphl: HAIUYUE;
/Inaronanp sKkpaHa: He
MeHee 15,6 1r0MMOB;
Paspemienne skpaHa: He
mernee 1920 x 1080
IMUKCEIICH;

KonuuecTBo siaep
rporieccopa: He MeHee 4;
KosnrdecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yacToTa
rporieccopa: He MeHee |
[T

MakcuManbHas TaKTOBast
4acTOTa Mpoleccopa: He
menee 2,5 I'T1y;
Komi-namars nponeccopa:
HEe MeHee 6 MOaiiT;
O0beM yCTaHOBJICHHOMN
ONIEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aliT;

O0BeM noIep)KUBAEMO
OTIepaTUBHOM MaMsTH (1]
BO3MOKHOCTH
[pacIIIpPEHMs): HE MEHEE
24 T'6aliT;

O0bem HakoruTens SSD:

3 mIT.

2 IIT.




He meHee 240 ['0aiiT;
Bpemst aBTOHOMHO#1
paboThI OT OaTapen: He
MeHee 6 4acoB;

Bec HoyTOyKa c
[YCTaHOBJICHHBIM
AKKYMYJIATOpOM: He Ooiiee
1,8 xT;

Bremnuii uarepderic
USB crannmapTa He HIDKE
3.0: HE MeHee Tpex
CBOOOIHEIX;

Bremnunii uarepdeiic
LAN (ucrionp3oBaHue
[EePEXOJHUKOB HE
[IPEyCMOTPEHO):
HAJINYHE;

Hanuuue monyneit u
mHTEepEiicoB
(MCIIOJIb30BaHKE
[EPEXOJHUKOB HE
penycmotpeno): VGA,
HDMI;

becnipoBoTHAsI CBS3b
Wi-Fi: nHanuume c
[TOAICPKKOM CTaHAapTa
IEEE 802.11n unwm
COBpEMEHHEE;
\Web-kamepa: namuuue;
MaHunyasTop "MpIib":
HaTH4ne;
[IpenycraHoBIeHHAS
OTIepaIlMOHHAsI CUCTEMA C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpdEiicoMm,
oOecreunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
0OIIIECHCTEMHBIX
MPUJIOKCHUI: HATMYHE.

MOV (mpunTep,
CKaHep, KOIHUpP)

Tun ycrpoiictea: MOY
(pyHKIIMM TTeyaTH,
KOIIMPOBAHU,
CKaHHPOBAHMUS);

dopmar Oymaru: He
Menee A4,

[[BeTHOCTB: YepHO-OEbIi;
TexHoIorns nevaTu:

1 mIT.

1 mIT.




mazepHas
MakcumManbHOE
[pazpelieHue neyaTu: He
meHee 1200 X 1200 Touek;
Hurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MNPO®UJIbHBIN KOMILIEKT OBOPYJIOBAHUS

HaumenoBanune
o0opynoBaHus

Kparkue npumepnsie
TEXHUYECKNUE XapaKTEPUCTUKHU

KonnuecTtBo enunaunil
JUTSE PO HIIBHOTO
KOMIUTICKTa
(oOmeoOpa3zoBaTeIbHBIC
OpraHu3aIiy, He
SIBJISIOILIECS
MaJIOKOMIUIEKTHBIM),

eJl. U3M.

KonnuecTtBo enunamnil
IUIsL TIPOQHIEHOTO
KOMIUICKTa
(MaJIOKOMIUICKTHBIC
0011e00pa30BaTEIHLHBIC
OpTraHU3aIiK ), C]I. U3M.

HbA30BA (OBA3ATEJIbHAA YACTD)

ECTCCTBGHHO'HayLIHaH HaIIpaBJICHHOCTb

1.

[udposas
itaboparopus 1o

O1OJIOr N
(yueHuueckas)

OO0ecIieunBaEeT BHIMIOJHEHNE
mabopaTopHBIX paboT Ha
ypOKax 1o OMOJIOTHH B
OCHOBHOM IIIKOJIE U
[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TETbHOCTH YUaIHXCA.
KoMmiekramusi:
becripoBOIHON MYyJTETHAATYUK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMH JTATYHKAMH:
JlaTuuK BIAXKHOCTH C
Tana3zoHoM U3MEPEeHUS
0...100%

JlaTYnK OCBEIICHHOCTH C
Tara3o0HOM U3MEPECHHSI He
y:xke ueM ot 0 7o 180000 ik
JlaTunk pH ¢ nuamazornoM
M3MepeHus He yxxe 4em oT 0
o 14 pH

JlaTuuk TeMIepaTypsl ¢
Tara30HOM U3MEPEHHSI He
yke uem oT -20 1o +140 C
laTunk

PJICKTPOITPOBOANMOCTH C

3 mIT.

2 IIT.




uana3oHaMy U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

JlaTuMK TEMIIEpaTyphI
OKpY>Karollen Cpeibl ¢
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT -20 1o +40
IAKceccyapsl:

Kabens USB
COCIUHUTEIILHBIN

3apsiiHOE YCTPOUCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCITTyaTauu MUuPPOBOMA
imabopaTopuu

[{udpoBas Bumeokamepa ¢
METAITUYECKUM IITATHBOM,
paspemienue He menee 0,3
Mnukc

[IporpammHoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 30
padot

YIakoBka

Hanuuue pycckos3p9HOTO
caiiTa MoA/Iep:KKH, HaJTune
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

X MUK
(yueHnueckas)

ObecrieunBaeT BBIIOJIHEHNE
mabopaTOpHBIX paboT MO
XUMHUHU Ha YPOKax B OCHOBHOU
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YyUaIlInXCs.
Kommnekranus:
becripoBOAHOM MYIbTUAATUUK
10 XUMHUH C 4-Mst
BCTPOCHHBIMH JIATYUKAMM:
JlaTunk pH ¢ nuamazornoM
3MepeHus He yxe yeM ot ()
o 14 pH

/aTurk BBICOKOM
TeMIIepaTypsl (TepMOIIapHbIi)
C IMana3oHOM MU3MEpPEHUs He
yke gem oT -100 10 +900 C
JlaTuuk

PIEKTPONPOBOAUMOCTH C

2 1.




uana3oHaMy U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCm

/laTunk TeMIiepaTypbl
[IATUHOBBIN C AMANa30HOM
3MepeHus He yxe yeM oT -30
o +120 C

OTaenbHbIE JaTYUKHU:
JlaTunk onTHYeCcKOn
[JIOTHOCTH 525 HM
AKceccyaphl:

Ka6ens USB
COETMHUTEbHBIH

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 11O
PKCILTyaTaluu UPPOBOi
mabopaTtopun

Ha6op naGopaTopHoit
OCHACTKH

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
pexomeHianuu He meHee 40
padot

Hanuuue pycckos3p9HOTO
caiiTa OAIEPKKHU

Hayimune BUIeopoInKoB.

[{udposas
itabopatopus 1o

(buznke
(yueHuueckas)

O0ecnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB IO TeMaM
Kypca (pU3UKH.
KoMmiekramusi:
becripoBOIHON MYyJTETHAATUUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{udpoBoit gaTumk
TeMITEPaTyPHI C THATIa30HOM
M3MepeHus He yxe yem ot -20
o 120 C

[{udpoBoii gaTunk
AOCOJTIOTHOTO JTABJICHUS C
Tana3oHoOM U3MEPEHHUsI He
y>ke ueM ot 0 no 500 klla
JlaTyuK MarHUTHOTO TIOJIS C
Tara30HOM U3MEPECHHSI He
ke ueM oT -80 1o 80 MmTn

JlaTunK HanpsKEHUs C

2 1IT.




uana3oHaMy U3MEPEHUs He
y>ke ueM oT -2 10 +2 B; ot -5
o +5 B; or -10 1o +10 B; ot
-15 1o +15 B

J/laT4MK TOKA HE y)KE 4eM OT
-1 o +1 A

/laTuuk akcesnepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEe YeM:
+/-29;+/-49;+/-8¢
OtnenbHbIC YCTPOUCTBA:
USB ocuumiorpad He MeHee
2 kaHaia, +/- 100 B
IAKceccyapsl:

Kabens USB
COCIMHUTEIIbHBIN

3apsIHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTrop st
[IPOBEACHUS HKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCILTyaTauu MUPPOBOMA
imabopaTopun

[IporpammHoe obecnieueHmne
MeTtoanueckue
pexkoMennanuu (40 padbor)
Hanuuue pycckos3p9HOTO
caiiTa moaaep>KKu

Hayimune BUIeopoInKoB.

KommbrorepHoe 060py1oBaHme

4.

HoytOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFogaeMas
KJIaBHaTypa: HaJIM4ueE;
Pycckas packiiagka
KJIaBUATyphl: HATUYUE;
/lnaroHanp DKpaHa: HE MEHee
15,6 nroiMoB;

Paspemienne skpaHa: He
MmeHee 1920 X 1080 mukceneit;
KonmuectBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO IMOTOKOB: HE
McHee 8;

bazoBas TakTOBas YacToTa
poueccopa: He meHee 1 I'TL;
MakcuManbHas TaKTOBast

HaCTOTa Npoueccopa: HE

3 mT.

2 1IT.




menee 2,5 I'T'm;
Khmi-namats mpoieccopa: He
MeHee 6 MoOaiiT;

O0BEM yCTaHOBIIEHHOM
OIIEPaTUBHON MaMATH: HE
MeHee 8 ['0aiT;

O0BeM noaaepKUBAEMOM
OTIepaTUBHOM MaMATH (JU1s
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 1'0aiiT;

O6wem Hakonurenst SSD: ve
Menee 240 I'0aliT;

Bpemst aBTOHOMHO#M paboThI
oT OaTapeu: HE MeHee 6
JacoB;

Bec HoyTOyKa ¢
[YCTaHOBJICHHBIM
AKKyMyIssTopoM: He Oornee 1,8
KT

Buemnwnii natepdeiic USB
cTa”gapta He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnuii narepderic LAN
(ucmonb30BaHME
[EPEXOHUKOB HE
[IpEelyCMOTPEHO): HATMUUE;
Hanuuue monyneit u
mHTEpPeiicoB
(ucmonp30BaHKe
MEPEXOHUKOB HE
npenycmotpeno): VGA,
HDMI,

becnipoBoHas cesizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crannapta |IEEE 802.11n unu
COBpPEMEHHEE;

\Web-kamepa: Hannuue;
ManunyiasTop "Mplmb":
HaJIN4KE;
[IpenycraHoBiIeHHas
OIIEepaLlMOHHAs CHCTEMA C
rpaduyecKkumM
[10JTb30BaTEIbCKUM
mHTEpdeiicom,
oOecrieunBaroas padboTy
[pacrpoCTpaHEHHBIX
00pa3oBaTEeNbHBIX U
0OIIIECUCTEMHBIX
[IPUIIOKEHUN




HAITNYHNC.

[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YyUaIIuXCs.
Kommnekranus:
becripoBOAHOM MYIbTUAATUUK
10 OMOJIOTHH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
J/laTunK BIAXXHOCTHU C
TMara3oHOM U3MEPEHHUS
0...100%

/[aTYMK OCBEHIEHHOCTH C
T1ana3oHOM U3MEPEHHUSI He
y>ke yem ot 0 7o 180000 nk
Jlatuuk pH ¢ tuanazoHoM
3MepeHus He yxxe yem oT 0
o 14 pH

JlaTunK TeMIIepaTyphl C
TMana3oHOM U3MEPEHHUsI He
y>ke ueMm ot -20 go +140 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMy U3MEPEHUS HE
y>ke yem oT 0 10 200 MxCw;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTunk TeMIepaTypsl
OKpY>Karollen Cpeibl C

INalta30HOM U3MCPCHUA HEC

5. MDY (nipunTep, Tun ycrpoiictBa: MOY 1 . 1 m.
CKaHep, KOIUp) (pynKIIMYM Mevarwy,
KOITMPOBAHUS,
CKaHUPOBAHUS);
Dopmar Oymaru: He MEHee
A4
[[BETHOCTB: YepHO-0OEJIbIIA;
TexHonorus nevyaru:
mazepHas
MakcuMalIbHOE pa3pelIeHUe
reyatu: He MeHee 1200 X
1200 Touexk;
utepdeiicer: Wi-Fi, Ethernet
(RJ-45), USB.
JIOTTOJIHUTEJIBHOE OBOPY IOBAHUE
EcTecTBeHHO-HAay4YHas! HAITPABICHHOCTb
1. [Hudposas OObecrieunBaeT BbIIIOJIHEHUE |l MIT. 1 .
lTaGopaTopus 1Mo ITabopaTOPHBIX pabOT HA
Oouoorun YpOKax 1o OMOJIOTHHU B
(yueHnueckas) OCHOBHOM IITKOJIE U




y:ke ueM ot -20 o +40
AKCecCyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOi
maGopaTtopun

[{udpoBas Buneokamepa ¢
METaUTMYE€CKUM IITAaTUBOM,
pazpemienue He menee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekomeH1anuu He Menee 30
padot

YIakoBka

Hanuuue pycckosA3p4HOTO
caiiTa MoAJIep:KKH, HaJTuune
BHJICOPOITUKOB.

[{udposas
itaboparopus 1o

XUMUN
(yueHuueckas)

O6ecrieynBaeT BBIIOJIIHEHUE
mabopaTopHBIX padboT 1O
XMMHH Ha ypPOKaX B OCHOBHOM
[ITKOJIC U
[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TETbHOCTH YUaIHXCA.
KoMmiekramus:
becripoBOHON MYJTBTHAATUUK
[10 XUMHH C 4-Ms
BCTPOCHHBIMH JTATYHKAMHU:
Jlatuuk pH ¢ tuanazoHoM
3MepeHus He yxke yem oT 0
o 14 pH

J/laTunk BHICOKOM
TeMIepaTypbl (TepMOTIapHBbIil)
C IMara3oHOM M3MEpPEHUs He
yke uem oT -100 o +900 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
Tara3oHaMHu U3MEPEHUS HEe
yke ueM oT 0 10 200 MkCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

JlaTunK TEMIIEpaTypHI
[TATUHOBBINA C AMAMa30HOM

n3MepeHus He yke yeM oT -30

1 mr.

1 mT.




o +120 C

OTnenbHbIE JAaTYUKU:
JlaTunk onTHYecKon
[JIOTHOCTHU 525 HM
IAKceccyapbl:

Kabens USB
COCTUHUTEIILHBIN

3apsiiHOE YCTPOUCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCILTyaTauu MUPPOBOA
imabopaTopun

Ha6op nmaGoparopHoi
OCHACTKH

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 40
padot

Hanuuue pycckosA3p4HOTO
caiiTa moaaep>KKu

Hayinune BUIeOpOInKOB.

[{udposas
iTabopatopus 1o

(buszuke
(yueHuueckas)

O6ecrieynBaeT BBIIOJIIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca (pU3UKH.
Kommnekranus:
becnipoBOAHON MYIBTUAATUUK
o gusuke ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
[{udposoit gaTunk
TeMIIepaTypbl C AUANa30HOM
n3MepeHus He yxke yeM oT -20
o 120 C

[{udposoit gaTunk
AOCOFOTHOTO JJABJICHUS C
Tuana3oHOM U3MEPEHUsI He
ke ueM oT 0 1o 500 klla
/[aTYMK MarHUTHOTO MOJIA C
TMana3oHOM U3MEPEHHUsI He
yxe yeM oT -80 10 80 MmTn
JlaTurK HAnpsKEHUS C
Tuana3oHaMHu U3MEPEHUS HE
y’ke uem oT -2 110 +2 B; ot -5
mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

/laTynK TOKa HE YK€ YEM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢

1 mr.

1 mT.




[10Ka3aTEIsIMU HE MEHEE YeM:
+/-2Q;+/-49;+/-8¢
OTnenpHBIE YCTPOUCTBA:
USB ocriiusutorpad He MeHee
2 kanaia, +/- 100 B
AKcCecCyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop st
[TPOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCIITyaTaluu HUPPOBOit
maGopaTtopun

[IporpamMMHOe obecrieueHue
MeTtoanueckue
pexkoMennanuu (40 padbor)
Hanuuue pycckosA3p4HOTO
caiiTa moaaep>KKu

Hayimune BuIeoponKoB.

. [HudpoBas
itaboparopus 1o
(bu3noIorun
(mpoguibHbII
YPOBEHB)

ObecrieynBaeT MpoBeICHNE
MCCIIeIOBaHUS 110

(b yHKITMOHUPOBAHUIO
YEIIOBEUECKOT0 OPTaHU3Ma.
KoMmnekramus:
becripoBOIHON MYyJTETHAATUUK
Mo GU3UOIIOTHH C 5-10
BCTPOCHHBIMH JTATYHKAMHU:
JlaTunk apTepuantbHOTO
maBnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ IMana3oHoM
3MepeHus He yxxe yem ot 30
o 200 ya/muH

/laTyuk TemIiepaTypsl T€Ja ¢
Tarna3oHoOM U3MEpEeHUsI He
yoxe gyem ot +25 o +40 C
JlaTunK 4aCTOTHI JBIXAHUS C
TIara30HOM U3MEPEHHSI He
yke ueM ot 0 1o 100
[IMKJIOB/MUH

JlaTuuk yCKOpeHus ¢
mokaszarensimu +/- 2 g; +/- 4 g;
+/-8¢

OTnenpHBIE YCTPOMCTBA:
Jlatunk OKI' ¢ nnanazonom

M3MEPCHUA HE YK€ YEM OT

1 mr.

1 mT.




-300 10 +300 MB)

JlaTunk pH ¢ nuamaszonoM
3MepeHus He yxxe 4yem oT 0
o 14 pH

/laTuuk cuiomep ¢
arna3zoHoOM U3MEpEeHHUsI He
y>ke uem ot -40 10 40 H
JlaTyuK OCBEIIEHHOCTH C
Tana3oHOM U3MEPECHHUSI He
yxke yeM oT 0 1o 180000 5k
IAKceccyapbl:

Kabens USB
COCTUHUTEIILHBIN

3apsiiHOE YCTPOUCTBO C
Kkabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Konctpykrop st
[TPOBEICHUS IKCIICPUMEHTOB
KpaTtkoe pykoBOJCTBO IO
PKCITTyaTaIuu UPPOBOA
imabopaTopuu
[IporpammHoe obecnieueHmne
MeTtonnueckue
pekoMeH1anuu He menee 20
padot

Hannuue pyccKos3pI9HOTO
caiTa OAJIEPKKHU

Hannuue BuaeopoInKoB.

[{udposas
itaboparopus 1o

PDKOJIOTMH

ObecnieunBaeT NpoOBEJCHNUE
y4€OHOT0 SKOJIOTUYECKOTO
MOHUTOpPHUHTA
MHCTPYMEHTAJILHBIMU
MeTonamu. HaGop
[PUMEHSIETCS TTPHU U3YUCHUH
HKOJIOTUH, OMOIOTUH, XUMHH,
reorpaduu u
[IPUPOJIOBEJICHUS, a TAKXKe
U1 MTHAWBUTYaJIbHBIX
MICCIIeIOBAaHMS U TIPOEKTHOM
NEesITeTbHOCTH MIKOJHHUKOB.
KoMIiekramusi:
becnipoBOTHON MYJTBTHIATYUK
[10 DKOJIOTHYECKOMY
MOHUTOPHHTY C 8-10
BCTPOCHHBIMU JaTYHMKAMMU:
J/laT4MK HUTPAT-HOHOB
JlaTunK XJI0pUI-HOHOB

JlaTunk pH ¢ nuamazonom

1 mr.

1 mT.




3MepeHus He yke 4yem oT 0
o 14 pH

/laTyuK BIaXKHOCTH C
Tana3zoHoM U3MEpEeHUs
0...100%

JlaTyuK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUSI HE
yxke yeM oT 0 1o 180000 5k
JlaTunK TEMIIEpaTypsl C
arna3zoHoM U3MEpEeHHUsI He
y>ke uem ot -20 1o +140 C
JlaTank
PIEKTPOIPOBOAUMOCTH C
arna3zoHaMy U3MEPEHUs He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MkCwm

JlaTunk TemnepaTypsl
OKpY>Karollel Cpeibl ¢
Tana3oHoOM U3MEpEeHHUsI He
y>ke uem ot -20 10 +50 C
OTnenbHbIC JATYUKU:
JlaTunk 3ByKa ¢ GyHKIHEH
MHTETPUPOBAHUS C
TMana3oHOM U3MEPEHHUS
4acTOT HE MeHee yeM oT 50
' no 8 xI'm;

JlaT4rK BIAXKHOCTH TTOYBHI C
T1ana3oHOM U3MEPEHHUsI He
yke geM ot 0 10 50%
JlaTuuk xuciopona ¢
uana3oHoM u3Mepenus ot ()
o 100%

JlaTunk onTHYeCcKOM
[JIOTHOCTH 525 HM

JlaTunk onTHYeCcKOM
roTHOCTH 470 HM

JlaTuuk TypOUIUMETp C
T1ana3oHOM U3MEPEHHUsI He
y>ke yem ot 0 70 200 NTU
/laTuuk okucH yriepoja ¢
Tuana3oHOM U3MEPEHUSI HE
y:ke ueM ot 0 go 1000 ppm
AKceccyaphl:

Kabens USB
COETUHUTEINIbHBIH (2 1IT.)
3apsiIHOE YCTPOMCTBO C
Kkabemem MiniUSB

USB Ananrep Bluetooth 4.1




Low Energy

CTepiKeHb Ui 3aKpeTICHUS
TATYNKOB B IIITATUBE
KpaTkoe pykoBOJCTBO IO
PKCILTyaTauu MUPPOBOA
imabopaTopun
[Tporpammuoe obecnieueHmne
MeToauuecKue
[pekoMeH1aiuu He menee 20
padot

YakoBka

Hanuuue pycckos3pI9HOTO
caiTa OAJIEP>KKHU, HAITMYHE
BUICOPOJIMKOB.

MUKpOCKOII
nudpoBoi

Tun MUKpockona:
OMOJIOTHUCCKHUI

Hacanka mukpockomna:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHblit
MeTo/ uccreJOBaHus:
CBETJIOE OJIe

MaTtepuai ONTUKHU:
ONTHYECKOE CTEKIIO

Y BennueHne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxynsper: WF16X
OO0bexTuBsl: 4X, 10X, 40Xs
(moAnpyXKMHEHHBIN)
PeBosbBEpHas rojgoBka: Ha 3
00BEKTHBA

THUIT MOJICBETKH: 3€pKAJIO WU
CBETOJIUO]T

Pacnionoxenne noACBETKU:
BEPXHSISI U HUKHSISA
Marepuan kopryca: MeTasl
[IpeameTHsIi cTonMK, MM: 90
M crounuk muranus: 220 B/50
i

Hucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHN

B HaGop BXOIAT BeChI
ImaGopaTOpHBIE MIIEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKA
KOHMYECKas, MajovKa
CTeKJIsIHHas1, npodupka [1X-14
(10 mTyK), cTakaH BBICOKHI C
HocukoMm BH-50 ¢ meTkoit (2

[ITYKH), TATAHID

1 mrr.

1 mrT.




3MepUTeNbHbINH 2-50-2
(CTEKJISTHHBIH, C PUTEPTON
KPBILLIKOH ), INTATUB JIJ1S
poOupok Ha 10 rHE3 T, 3aKuM
[pOOUPOYHBIH,
[aTenb-I0kKeuka (3 MTYKH),
HA0O0p (IAKOHOB ISt
XpaHEHUsl PaCTBOPOB U
[peakTuBOB (00BeM (prakoHa
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM (raxona 30 mi -
10 KOMIUIEKTOB 1O 6 IITYK),
[MTAH]IP U3MEPUTEITHHBIHN C
HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit 500 mi (3
[TYKH), HA0Op epieit amns
MBITBSI IIOCY/IBI (€I JIIs
MBIThsI IPOOUPOK - 3 HITYKH,
epII 1711 MBIThS KOJIO - 3
[ITYKH), Xanat 0enblit x/0 (2
[IITYKH), IEPYATKU PE3HHOBBIC
XUMHYECKHE CTOMKUE (2
[ITYKH), OYKU 3alTUTHBIC,
buabTpel Oymaxusie (100
[ITYK), TOprouee st
criupToBOK (0,33 ).

B coctaB Habop BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKEIle30, COJIsTHAs KUCIOTa,
METHIIOpaHXK, peHoITalIeHH,
aMMHAaK, IEPOKCHU BOJOPO/Ia,
HUTpaT cepedpa u Apyrue; B
o01elt croxHocTH - 44
[Pa3TMYHBIX BEUIECTB,
MCTIONIb3YEMBIX JJIsI
COCTaBIJICHUS] KOMIUIEKTOB
[PEAKTUBOB MPU MTPOBEICHUH
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB TI0 KYpCy
[IKOJIbHOW XUMUHU.

YueOHnas
itabopatopus 1o
HEUPOTEXHOJIOTHH

B cocraB BXOI4T:

Cencop Tun 1 e menee 1
[IIT., 00ECIIEUYNBAET
BO3MOYKHOCTh PETUCTPAIIUU
CUTHaJIa AIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(3nexTpoMuorpammsl, MI).
Perucrparus 10KHA
OCYIIIECTBIISETCS

1 mr.

1 mrr.




HEMHBA3UBHO, CYXUMHU
RIIEKTPOJAMH.
B03MOKHOCTBIO KPEIUICHUS K
[PYKE 4eJIOBEKa, YTO JOJKHO
TaBaTh BO3MOXHOCTb
[PErUCTPUPOBATD
PIIEKTPHUECKYIO0 AKTUBHOCTH
MBILIIBI B 00J1aCTH, HAJ|
KOTOPOH pacroaraercs
kperuieHue. [lpu HanpsokeHuH
MBILIIIBI TOJIKHA OBITH
oOecreyeHa BO3MOXKHOCTb
HAOIOACHUS TTYYHOCTH
cUrHaia (T.e. IpUCyTCTBUE
OMI'), npu pacciiabieHuu
MBILIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1
IT., 06ecrnedrnBaeT
BO3MOYKHOCTB PETUCTPAITIH
CUTHaJIa
dotornerusmorpammel (PI1I7)
ONTUYECKUM IyTEM, 3a CUeT
M3MEHEHHS OTPaKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
11071 BO3JCHCTBUEM ITYJIbCOBOM
BoJIHBL. CeHCOp JOKEH OBbITh
00ecrieyeH BO3MOKHOCTBIO
KpErIeHHsI K MOTylIeuKe
MaybIa YeI0BeKa.

Cencop Tun 3 He menee 1
IIT., 00eCIIeYNBAET
BO3MOKHOCTh: PErHCTPaLluU
CUTHaJIa

HIIEKTPOKAPANOT PAMMBI
(OKTI') He nHBa3UBHBIM
CII0co00M;

peructpauuu I, 11 u 11l
OTBEZICHUI; TIOJKITFOUEHHS
HIIEKTPOIOB K CEHCOPY C
[TOMOILIBIO COEMHUTEIBHBIX
[TPOBOIOB, 000PYI0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
o0ecreyrBaeT BO3MOXKHOCTD:
[pETUCTpAIH CUTHAIIA
KO>KHO-TaJIbBAaHUYECKOM
peakuuu (KI'P), perucrpanus
KOTOPOT'O OCYIIECTBIISIETCS Ha




[TIOCTOSIHHOM TOKE;
MOIKIIIOUEHUS K TeITy
YEIOBEKA C IIOMOILBIO CYXHX
PIIEKTPOIOB, OIKIIOYCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IT., 00eCcIIeUrBaeT
BO3MOYKHOCTh: PETUCTpALIUU
CUTHaJIa AIEKTPUYECKON
akTUBHOCTH Mo3Ta (O9I) ¢
[TOMOLIBIO CYXUX
HEMHBA3UBHBIX JIEKTPOIOB;
[PETUCTPALINM DIIEKTPUUYECKOM
AKTUBHOCTH Pa3HBIX J0JeH
MO3ra; MOAKIYEHUS
PIIEKTPOIOB K CEHCOpPY C
[TOMOLIbIO COETUHUTENBHBIX
[IPOBOIOB, 000PYA0BaHHBIX
TouchProof pazsemamu;
3aKperieHUs JIEKTPOI0OB Ha
[TOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 He menee 1
IT., 00ecIeYrBaeT
BO3MOYKHOCTB: PETUCTpaLUU
CUTHaja KoJieOaHus rpyaHON
KieTky (CeHcop AbIXaHUSA);
OIIpEAEIEHUS YaCTOThI
ITBIXaAHUSI.

Y cTpoiicTBo aiist cOopa
TaHHBIX OT CEHCOPOB U
[epeiayy Ha NEPCOHAIBHBIN
KOMITBbIOTEp O0EeCreunBaeT
BO3MOKHOCTh cOOpa JTaHHBIX
OT MOJIKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIIPaBKY
[MOJTy4YeHHBIX TaHHBIX Ha [IK.
[lonxiroueHne EHTPaIbHOIO
Monayis k [IK ¢ momomiero
USB-ka6ens. LleHTpanbHbIi
MOJTyJIb UMEET HEe MeHee 1
IIIT.: FAJIbBAHUYECKYIO
n3oirstuio ot I1K.
[{eHTpanbHBIN MOLYIIb
o0ecreurnBaeT BO3MOXKHOCTh
0JTHOBPEMEHHOT'O
[TO/IKJIFOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxxaplil U3 BX0J10B




[{eHTpaIbHOTO MOTYJISI UMEET
raJIbBAHUYECKYIO U30JIALINIO
(oOecrieueHre MeKKaHAIbHON
ralbBAHUYECKOM M30JISIUN).
[loagkiroueHne CEeHCOPOB K
L{eHTpambHOMY MOJYITIO
OCYIIECTBISIETCS C TIOMOIIBIO
CrHeIHATU3UPOBAHHBIX
pa3zsemoB turna LEMO,
00€eCIIeYnBaOIINX
[PaBUIHLHOCTD MOJKIIOYCHUS
pazbeMa 1 CHUKAIOIINX PUCK
CIIy4aillHOrO KacaHus
[Pa3bEMOB TOKOIIPOBOISIINX
gacTeH, a TakxKe
00eCreYnBaIOIINX 3AIIUTY OT
HECAaHKIIMOHHUPOBAHHOTO
[TOIKIIFOUEHUS K
[IPOM3BOJIEHBIM YCTPOMCTBAM.
Monyns "Knonka" He menee 1
IT., 00eCIIEYNBaAET
BO3MOYKHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB H
O0TMEeYaTh HE MeHee 3-X
[Pa3IMYHBIX KaTEeTOpUHU
COCTOSIHU.

Y cTpoiicTBo, BXosIee B
cocTaB J1a00paToOpuH, T0JKHO
oOecreynBaTh BO3MOXKHOCTb
[peTUCTpAIH apTEPUATBHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue
(manee - I10). [JomkHO
0OecTieYnBaTh BU3YAITU3AIIIO
11 00paboTKy
[PETUCTPUPYEMBIX CUTHAIIOB.

[ 1aBHOE OKHO TIPOTPaMMBI
ITOJDKHO COCTOSITH U3 BKJIAJIOK,
Kak7asi u3 KOTOPBIX
COJIep>KUT Habop rpadukos,
HEOOXOIUMBIX JUIS
0TOOpaxkeHus TpedyeMoit
MH(pOpMalUy.

Jl0JDKHA IMETHCST BKITIKA JTST
OJTHOBPEMEHHOT'O ITPOCMOTpa
CHTHAJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOIKITFOYECHHBIX K
[{eHTpaIbHOMY MOAYJIIO.




10 0OecrieynBaeT
BO3MO>KHOCTh
MHOTOKaHAITBHOTO
(mosurpadguIecKkoro) pexuma
PabOThI yCTPOICTBA.

Taxke TOMKHBI UMETHCS
BKJIAJIKA TSI BU3YyaTH3aI[uN
CUTHAJIOB OT ceHCOpoB OMI',
@I, OKT, KT'P, O9T,
CeHCOpa JbIXaHusl, KHOIKH; a
TaK>Ke TIPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BHU3YyaTH3UPYIOTCS
criel(pUIHbIE ISl TOTO WK
MHOTO CUTHAJIA BEJTMYUHEI.
T[10 momkHO HaBaTh
BO3MOYXHOCThH BU3YaJIU3AIHH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:

- OMI': Bu3yanusanus
CUTHaja, CIIEKTP CUTHAaJa,
AMIUTATYTHBIA TPUTTEP

- OIII': Bu3yanuzanus
CUTHaJIa, CIIEKTpa CUTHAJIA,
TaxorpaMMel, rpaduk mysibca
- OKI': Bu3yanuzanus
CUTHaJIa, TAXOTPaMMBI,
rpaduk myibca

- KI'P: Bu3yanu3anus curaana
- O0I': Bu3yanuzanus
CUTHaJa, CTIEKTP CHTHAJIA,
AMIUTATY1a alb(a-puTma,
aMIUIUTYy1a OeTa-puTMma.

- CeHcop JIbIXaHUS:
BH3yaTH3aIis CUTHAA,

- Knomnka: Bu3yanu3zanus
CUTHaJIa pa3METKH

[1O nokHO UMETH
BO3MOYKHOCTh KaCTOMHU3AIHH
1 HacTpoiiku [10 s

b PeKTUBHOTO OTOOpAKEHHUS
rpaduKOB: HaCTpPOWKA IBETA,
BHIOOD MMapamMeTpoB IS
aHalM3a, BEIOOD
0TOOpakaeMbIX rpauKos,
MaciTaOupoBaHue rpaduKoB.
1O momKHO UMETH
BO3MOYXHOCTH 3aITUCH H




BOCTIPOU3BEICHHS
[PETUCTPUPYEMBIX CUTHAJIOB.
B03MOKHOCTB HACTPOUKHU
mapamMeTpoB GuIbTpaAIU
CUTHaJIa ¢ TOMOIIbI0 QUIbTPa
HIDKHUX 4acTOT, (DUIIBTPa
BHICOKHX YacTOT, TIOJIOCOBOTO
(UIBTPa, PeKEKTOPHOTO
(bubTpa.

C 1nenpio yno0cTBa aHaM3a
CHTHaJIa, TOJDKHA UMETHCS
BO3MOYKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiis, ¢ mociueayromnen
BO3MOYKHOCTBIO X
[10CJICTYFOIIETO
BOCIIPOU3BEICHHSI B TAHHOM
[1O (MMUTHPYS PETUCTPALIHIO
CHTHAJIa B P&KUME PEaTbHOTO
BpEMEHH ).

B cocrase: meToauyeckue
MaTepHalIbl 1)1 YYUTEIS U
00yJarouUXCs, OTIMCAHNE
[10TKJTFOYCHUS] CEHCOPOB
mabopaTopuu, HHCTPYKIIUH 110
ncrioyipb3oBanuio 110,
OIHCaHKE JTA0OPATOPHBIX U
[MpaKTUYECKUX paboT, KOTOpOE
B TOM YHCJIE€ COJCPKHUT
Mpe3eHTAIHOHHBIE
MaTepHAaIbL.

Y makoBka/kopoOka
maboparopuu JOKHA
oOecnieunBaTh y100HOE
XpaHEHHUE U COAEPKATh
MOJICKA3KH ISt
[PACTIONIOKEHUSI CEHCOPOB U
yCTpOMCTB 1TabOpaTOpHM JIst
yI0OHOTO UCTIONB30BAHUS
[PETo1aBaTeIsIMU 1
00yUaOIUMUCS.

TexHomorudeckas HaITPpaBJICHHOCTb

0.

O06pa3oBaTEHHBIN
KOHCTPYKTOp JIJIst
[PaKTUKU OJIOYHOTO
[IPOrpaMMHUPOBAHUS C
KOMILJIEKTOM
TATYNKOB

Po6oToTexHnueckuit Habop
[TpeHa3HAYEH ISl U3yUEHUs
OCHOB POOOTOTEXHHKH,
NeTajiel, y310B U
MexaHU3MOB, HEOOXOIUMBIX
U1l CO3aHMs

1 mrr.




[POOOTOTEXHUUECKUX
[YCTpPOMCTB.

HaGop mpezacrapiser co0oit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSIMHUTEIHLHBIX
PIIEMEHTOB U
PIEKTPOTEXHUYCCKUX
KOMITOHEHTOB.

HaGop mo3BosieT cooupats (u
[IPOrpaMMHUPOBATH
coOupaeMbie MOJICIIN ), U3
PIIEMEHTOB BXOSIINUX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUUYECKIX
[YCTPOWCTB C
ABTOMATHU3HPOBAHHBIM
YIIpaBJIEHUEM, B TOM YHCJIC Ha
KOJIECHOM XOAY, a TaK ke
KOHCTPYKIIUW, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepead (B
TOM YHCJIC YCPBIUHBIX U
3yOuaThIX), a TaK K€ PhIYaroB.
CBETOAMOIHBIN MaTPUYHBIN
nucmureil ¢ 0eJioil HoICBETKON
Ha KOHTpOJIJIepe

KonnyecTBo nopros
BBO/1a/BBIBOJIA HA
KOHTpOJIJIEpe HE MEHee O
KoruecTBo KHOMIOK HE MEHEe
4
OO11e€ KOJINYECTBO
hJIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpamMMupyemslii 610k
YIIpaBIEHUS, KOTOPBII MOXKET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEXKHUME;

2) cepBOMOTOPBI

3) JaTYMK CHIIBI

4) MaTINK pacCTOSTHUS

5) JaT4YMK 1BETa

6) akKyMyJIATOpHas 6arapes
7) [lnactukoBbIe
CTPYKTYpPHBIC SJICMCHTHI,
BKITIOUast ieppoprpoBaHHBIC
PIIEMEHTHI: OalKu, KyOuKH,
OCH U BaJlbl, COCIMHUTEIHLHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HauYeHHBIC IS




CO3/IaHUS YEPBSIUHBIX U
3y0JaThIX TIepenay,
COCTUHUTEIIBHBIC U
KPETIC)KHBIC JICMEHTBI;

7) IlporpammHoe
oOecreYeHre, UCIOb3yeMOoe
TUTS TPOTPAMMUPOBAHHUS
coOupaeMbIX
[POOOTOTEXHUUECKUX MOJCITIEH
1 YCTPOWCTB, TOCTYITHO IS
CKaYMBaHUS U3 CETH
MuTepHer

10.

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE H
POOOTOTEXHUKE

KoMmruiekT miis u3ydenus
OCHOB DJIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moymkeH ObITH
MpeaHa3HaueH JUIs
[IpoBeIeHUS] y4eOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHHUKE C [ENbI0
3ydueHUs Hanboiee
[pacpoCcTpaHEHHOU
JIEMEHTHOU 0a3bl,
[IPUMEHSIEMOH /ISt
MH)KEHEPHO-TEXHUIECKOTO
TBOPUYECTBA yUAIIUXCS U
pa3paboTKH y4eOHBIX
Mosienieit pobotoB. Habop
ITOJDKEH TTO3BOJIAT YIAITIMCS
Ha TIPaKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
[IPOEKTHUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMIIJIEKCOB Ha IpuMepe
y4eOHBIX MoJieTiel poOOTOB, a
TaKKe U3Y4YUTh OCHOBHBIE
TEXHUYECKHE PEUICHUS B
00J1aCTH KMOEPHETHUECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocTaB KOMITIEKTa JOKEH
BXOIUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
st COOpPKM MakeTa
MaHHITYJISIIUOHHOTO poboTa,
KOMILIEKT METaNTHICCKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
st COOpPKU MakeTa
MOOMIIBHOTO POOOTa U T.1I.

B cocTtaB KOMIIEKTAa BXOINUT

1 mrr.




HA0O0p AIIEKTPOHHBIX
KOMITOHEHTOB JJIs1 U3y4EHUs
OCHOB DJICKTPOHHKH H
CXEMOTEXHHUKH, a TAKXKe
KOMIUJICKT TIPUBOIOB U
TaTUYMKOB Pa3IMYHOrO THUIIA
1t pa3paboTKu
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocraB koMIuiekTa JOHKHO
BXOJIUTh: MOTOPBHI C
HHKOJEPOM - HE MEHee 2 1T,
CEpBOIPHUBO/] OOJIBINONH - HE
MeHee 4 1T, CepBOIPUBO/T
MaJIblii - He MeHee 2 IIT,
MH(paKpacHbIN 1aTYHK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
aT4uK - HE MEeHee 3 T,
TaTYMK TEMIIEPaTypHI - HE
MeHee | T, JaTyuk
OCBELLIEHHOCTHU - HE MeHee |
[T, HAOOP PIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPBI,
KOHJICHCATOPbI, CBETOAHOIbI
[pa3IMYHOI0 HOMUHAIA),
KOMIUJICKT TIPOBOJIOB JIJIsI
OecraeqyHoro
[TPOTOTHITMPOBAHMS, TIJIATa
OecraeyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYIIATOP U 3apsSAHOE
YCTPOMCTBO.

B coctaB koMIIieKkTa JOKEH
BXOJIUTH TIPOTPAMMHUPYEMBIN
KOHTpOJLIED,
[IPOrpaMMHUPYEMBIN B Cpelie
Arduino IDE wuu
AHAJIOTUYHBIX CBOOOIHO
[pacpoCTpaHsEMBIX Cpeaax
pa3paboTKH.
[Iporpammupyemsli
KOHTPOJIEP TOJIKEH
001a1aTh TOPTAMHU ISt
[TOTKJTFOUCHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOUCTB,
mHTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B cocTtaB KOMIIIEKTa JOKEH




BXOJIUTH MOJIYJTb
TEXHUYECKOT0 3pEeHMUs,
[IpeCTaBISAIOMINN COO0M
BBIUHCIIUTENILHOE YCTPOMCTBO
CO BCTPOCHHBIM
MUKpOTPOILIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
['T1, o0bem O3Y - He McHee
512 M0, 06beM BCTpOEHHOI
aMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHOMN KaMepoid
(MakcUMalIbHOE pa3pelieHue
BUICOTIOTOKA, I1€PE1aBaEMOT0
o natepdeiicy USB - ne
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1ylib TEXHUYECKOTO
BpeHUsI TOJKEH 00J1a/1aTh
COBMECTHUMOCTHIO C
[Pa3TMIHBIMU
[IPOrpaMMHUPYEMbIMH
KOHTPOJIJIEPaMH C TIOMOIIIO
uatepgeticos - TTL, UART,
I12C, SPI, Ethernet. Moayiib
TEXHUYECKOTO 3PSHUS TOJDKEH
IMETh BCTPOEHHOE
[IporpaMMHO€E oOecrieueHue
Ha OCHOBE OIEPaIlOHHOM
cucremMsl Linux,
[TO3BOJISIFOIIEE OCYIIECTBISATh
HACTPOWKY CUCTEMBI
MaIIMHHOTO O0yUYeHUs
[TapaMeTPOB HEHPOHHBIX
ceTeil st OOHapy KEeHUs
00BEKTOB, OMPEACIICHUS UX
[1apaMeTpOB U JajdbHEHIIEH
MIeHTU(DUKAITUH.

KoMIUIeKT HoKeH
o0OecreunBaTh BO3MOKHOCTD
M3Y4eHHs] OCHOB pa3paboTKu
MTPOrPaMMHBIX U alliapaTHBIX
KOMITJICKCOB MH>KEHEPHBIX
CUCTEM, peleHul B cepe
"MHTepHeT Bemien", a Takxke
pereHuii B 0o1actu
POOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEJUICKTA
1 MAIIMHHOTO OOy4YEeHMUSI.




11.

UersipexoceBoi
yaeOHBIN
POOOT-MaHUTTYIIATOP
C MOy TbHBIMU
CMEHHBIMHU
HacaaKaMu

YueOHbIit
[POOOT-MaHUITYJISITOP
MpegHa3sHAueH I OCBOCHHS
00y4aIOIUMUCS OCHOB
[POOOTOTEXHHKH, IS
[TOATOTOBKH O0YYaIOIIUXCS K
BHEJPEHUIO U MTOCIEAYIOLEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIIJICHHOM
[IPOM3BOJICTBE.

KommaecTBo oceit pobota
MaHUITYJISITOpA - YEThIPE.
[IepemenieHue UHCTPYMEHTA B
[IPOCTPAHCTBE MO TPEM OCSAM
ITOJDKHO YIIPABIIATHCS
[IIarOBBIMU JIBUTATEIISIMHU.
Hanpsiokenue nutanus
[I1arOBBIX JBUTATENCH HE
Oonee 12 B.

CepBojiBUTaTENlb YETBEPTOM
OCH JIOJDKEH 00eCTieunBaTh
[TOBOPOT UHCTPYMEHTA.

Yros noBopora
MaHUITYJISTOpa HA OCHOBAaHUU
BOKPYI' BEpTUKAJIbHOM OCH HE
Menee 180 rpamaycos.

/111 onpesiesieHus OJI0KEHUs
MaHHITYJISITOpA ITPH TOBOPOTE
BOKPYT BEPTUKAIBLHOMN OCH
ITOJKEH HCI0JIb30BaThCS
PHKOZEP.

'Yron moBopoTa 3aaHEro
[ieda MaHUIYJISTOpa He
Menee 90 rpamycos.

YT0J1 TOBOpOTa NEPEIHETO
rieya MaHUITYJISATOpa HE
Menee 100 rpaaycos.

/{51 onpeneneHus moaoKeHus
3aJTHETO U TIepe/IHero ey
MaHHITYIIITOpA TOJHKEH
MICTI0JIb30BATHCS THUPOCKOII.
Y01 MOBOpOTa IO YETBEPTOM
ocu He MeHee 180 rpanycos.
JlomkHA OBITH BO3MOXKHOCTH
OCHAIIICHHUS] CMEHHBIMU
HacaJakaMu (HarpuMmep,
eprkaTeNlb KapaHaaiia uin
(homacTepa, mprcocKa ¢
CEpBOJIBUTATEIIEM,

1 mrr.

1 mrT.




MEXaHMUECKOE 3aXBaTHOE
YCTpPOMCTBO ¢
CEpBOJBUIATEIIEM,
YCTPOMCTBO JJ151 JJa3epHOM
[PaBUPOBKHU UM YCTPOUCTBO
st 3D-meuatn).

J10JKHA OBITH BO3MOXKHOCTD
[1OIKJIFOUEHUS
ITOTIOJIHUTEIIbHBIX YCTPONCTB
(HarmpuMep, TpaHCIOpTEpPa,
[pesbca i epeMeleHus
[poOoTa, IyJbTa ynpaBiIeHUs
TUIA JHKOUCTHK, KaMEPBI
MaIIMHHOIO 3pEHMS,
ONTUYECKOTO J1aTUHKA,
MOTyJ1s1 O0€CIIPOBOHOTO
ocTyIa.
PoOOT-MaHUITYIATOP TOJKEH
o0ecrieunBaTh epeMenieHne
Haca/JKy B IIPOCTPAHCTBE,
AKTHBALIMIO HACAKH,
BO3MO>KHOCTD IIOJyYECHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
YIIpaBJICHUSA
ITOTIOJTHUTEIbHBIMU
YCTPOHCTBAMM.

Marepuan kopmyca -
amoMuHuil. lnametp paboueit
30HBI (0€3 y4eTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocH) He MeHee 320 MM.
HTepdeiic moakmoyeHus -
USB.

Jl07KEH NMETh BO3MOKHOCTD
AQBTOHOMHOM paboThI U
BHELITHETO YIIPABJICHUS.

Y IpaBis O KOHTPOJUIEP
NOJKEH OBITh COBMECTHM CO
cpenoi Arduino.

Y IIpaBIAOIIKN KOHTPOJLIED
COBMECTHUM CO CpPEIOi
nporpamMmmupoBaHus Scratch,
1 SI36IKOM IPOTPaMMHUPOBAHUS
C.

JlomokeH oOecrieunBaTh
[TOBOPOT I10 NIEPBBIM TPEM
OCSIM B 33JIaHHBIN yTOJI U Ha
3aJJaHHBIN yroJl, IOBOPOT MO




UETBEPTOM OCU HA 3aJaHHBIN
yroJI, TBH)KCHUE B
KoopauHatsl X, Y, Z,
[epeMeIleHUEe Ha 3aJJaHHOe
[pACCTOSTHUE IO KOOpAUHATaM
X, Y, Z, nepenady JaHHBIX O
TEKYILEM MOJIOKEHUH YTJIIOB,
[epeavy JaHHBIX O TEKYIIUX
KOOpAMHATAX UHCTPYMEHTA.
JloJKeH moiepKuBaTh
[epeMenieHue B AeKapTOBBIX
KOOpJMHATAX U yIJIax
[I0BOPOTa OCEM, C 3alaHHOU
CKOPOCTBIO U YCKOPEHUEM.
Turbl nepeMeneHni B
IIEeKapTOBBIX KOOpIMHATAX:
IIBIDKEHUE 10 TPACKTOPHH,
IIBUYKEHUE T10 TIPSIMOUA MEXKITY
TBYMSI TOUKaAMHU,
[epenpbIriBaHUE U3 TOYKHU U
TOUKY (epeHoc 00BEKTA).

12.

O0pa3oBaTEIbHBIN
HA0O0p 111 N3yUCHHS
MHOTOKOMIIOHEHTHBIX|
POOOTOTEXHUIECKUX
CHCTEM H
MaHHITYJIAIIHOHHBIX
poGoTOB

O06pa3oBaTEIbHBIN KOMIUICKT
TOJKEH OBITh ITpe/IHa3HaYeH
IUTS1 U3YUEHUS
[POOOTOTEXHUUECKUX
TEXHOJIOTHI, OCHOB
H(pOPMAaIMOHHBIX
TEXHOJIOTUHN U TEXHOJIOTUI
[TPOMBILLIIIEHHOU
ABTOMATHU3ALINH, & TAKXKE
TEXHOJOTHI
[IPOTOTUIIUPOBAHUS U
a/1TMTUBHOTO POU3BO/ICTBA.
B cocraB KOMILIEKTa JOHKHO
BXOIUTH:

1) MHTennexTyanbHbIH
CEPBOMOLYJIb C
MHTETPUPOBAHHOM CUCTEMON
[YIIpaBJICHUS, IO3BOJISIIOLIEN
00BETUHATD CEPBOMOYIIH
IPYT C IPyroM 1o
[10CJIEI0BATEILHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) PoboToTexHUYECKHiA
KOHTpPOJJIEP MOAYJIBHOTO
TUTIA, PEACTABISIOIINN
o001 OAHOIIIIaTHBIN
MUKpPOKOMIIBIOTED C
ONEepalOHHON CHCTEMOM

1 mr.

1 mT.




Linux, o0beIMHEHHBII ¢
repudepruiiHbIM
KOHTPOJJIEPOM C ITOMOIIBIO
[J1aThI PACIITUPECHHUS.
PoOOTOTEXHUYCCKUI
KOHTPOJIIEP TOKECH
YZIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTHUKAM: KOJI-BO
si7Iep BCTPOCHHOTO
MHUKPOKOMIThIOTEPA - HE
McHee 4, TAKTOBas 4acTOTa
siapa - He menee 1,2 I'Tm,
00bem O3V - He menee 512
MO0, Hastmure nHTepercoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
QHAJIOTOBBIC TIOPTHI JIsT
[TOIKJIFOUYEHNS BHEITHHUX
ycTpoicTB, a Taxke WIFi nin
Bluetooth mis koMMyHUKaIN
CO BHEIIIHUMH yCTPOMCTBAMHU.
Po0oTOTEXHNYUECKUI
KOHTPOJUIEP TOKEH
00ecreynBaTh BO3MOKHOCTD
[IPOrpaMMHUPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo6oaHO
[pacIpoCTpaHIEMON CPeAbI
Arduino IDE, a Taxxe
YIIPaBJICHUS MOJEIISIMU
[POOOTOTEXHUUYECKUX CUCTEM C
rmomortisio cpensl ROS.

3) BeraucauTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJLJIEPOM - HE
MeHee 1 1T,
BrranciauTenbHbIi MOAYJIIb
TOJKEeH 00J1anaTh
BCTPOECHHBIMH LIU(PPOBBIMU
[MopTaMu - He MeHee 12 T u
AHAJIOTOBBIMH IOPTaMU - HE
MeHee 12 mmT.
BrranciuTenbHbI MOAYJIIb
TOJKEeH 00J1anaTh
BCTPOEHHBIM MOJTYJIEM
OECTIPOBOTHOM CBSI3H THITA
Bluetooth u WiFi mus
CcO3IaHns
anmnapaTHO-MPOTPAMMHBIX




[PEILICHUH U
"yMHBIX/CMapT"-yCTPONCTB
U1t pa3pabOTKU pelIeHHA
"NnaTepHer Bemeit'.
BrrunciuTenbHbIil MOAYJIb
oJKeH 001aaTh
COBMECTUMOCTBIO C
repudepruiiHbIMY IJIaTaMU
TS TIOJIKJTFOUEHHS K CETH
Ethernet u noaxiroueHus
BHELIHEH CHJIOBOW HArPy3KH.
4) Moynb TEXHUYECKOTO
3pEHUS, TPEACTABIISIIOLINI
co0ol ycTpoiicTBO Ha 6a3ze
BHIYMCIIUTEIIEHOTO
MUKpPOKOHTpOJILIIepa 1
MHTETPUPOBAHHON KAMEPHI,
oOecrnieunBaroIee
[paCIIO3HAaBaHUE MPOCTEHIINX
M300paKeHUI Ha MOIyIIe 3a
CUeT COOCTBEHHBIX
BBIYHUCITUTENbHBIX
BO3MOXKHOCTEH - HE MeHee |
[T,

Mo1yJib TEXHUYECKOTO
BpEHUsI I0JDKEH 00ecTieunBaTh
BO3MOKHOCTB OCYILIECTBIISITh
HaCTPOWKY dKCIIO3ULINH,
Oananca o6emnoro, HSV
COCTABJISIFOIIUX,, TTOIIA TN
oOHapykuBaeMol o0JacTu
300paKeHUs], OKPYIJIOCTH
oOHapyXHBaeMon 001acTH
300pakeHUs, TIOJIOKEHHE
0OHapyKHBaeMbIX oOacTeit
OTHOCHUTENILHO JIPYT Apyra
Moayiab TEXHUYECKOTO
BpEHUsI T0JKEH UMETh
BCTPOEHHBIE HHTEPQEICHI -
SPI, UART, 12C wm TTL mua
KOMMYHHKAITUU JIPYT C
IPYTOM WM BHEITHUMH
YCTPOMCTBAMM.

5) Komriekt
KOHCTPYKTHUBHBIX 3JIEMEHTOB
13 MeTalIa i COOpKH
MOJIEJIM MAHUITYJISITOPOB - HE
MeHee 1 miT;

6) KoMIuIeKT 271eMeHTOB AJist




cOOpKM BaKyyMHOTO 3aXBaTa -
He MeHee | mT.
OOpazoBaTebHBIN
[POOOTOTEXHUUECKUN
KOMILICKT JIOJDKEH COJIEpXKAaTh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEH IS
[IPOTOTUNIUPOBAHUS MOAETEH
MOOWJIBHBIX U
MaHUITYJISIIUOHHBIX POOOTOB
pa3iu4HOro tuma. B coctas
KOMILIEKTA JIOJKHBI BXOJIUTh
MHCTPYKIIUN U METOUYECKUE
lyKa3aHUs 110 pa3paboTke
TPEXMEPHBIX MOJEIEN
MOOMJIBHBIX POOOTOB,
MaHHITYJISIITUOHHBIX pOOOTOB €
(Pa3TMYHBIMU TUIIAMU
KMHEMAaTUKHU (yryioBas
KIHEMAaTHKa,
MIOCKO-TIapalieNIbHAs
KIHEMAaTHKa,
nenapTa-kunemaruka, SCARA
VJTH phIYaXKHAsi KHHEMATHKa,
matopma CTroapTa u T.I.).
O0pa3oBaTEIbHBIN
[POOOTOTEXHUUECKUIN
KOMILIEKT JIOJDKEH COJIEpKATh
MHCTPYKIIUU IO
[MPOEKTUPOBAHUIO POOOTOB,
MHCTPYKLIUU ¥ METOJUKHU
OCYIIECTBIICHHS HHKECHEPHBIX
[pacyeToB Ipu
[IPOEKTUPOBAHUHU (PACUEThI
Harpy3K1 1 MOMEHTOB, pacueT
MOIITHOCTH ITPUBOOB, pacueT
[apaMeTpoB KUHEMATHKH U
T.I1.), MHCTPYKIUH 110
pa3zpaboTke cucTem
YIIpaBJICHUS ¥ TPOrPAMMHOTO
oOecrieyeHus AJ1sl yIpaBIeHHs
[poOOTaMM, HHCTPYKLIUU U
METOMKH 10 pa3paboTkKe
CHCTEM YIPABIICHHS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa M MAaIlTHHHOTO
0OyUeHusl.

KomnbsroTepHoe 000pyioBaHUE




13.

HoyTOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFOgaeMas
KJIaBUATypa: HAIUYHE,;
Pycckas packiaaka
KJIAaBUATYPBI: HAJTMYUE;
Jlnaronanp sKpaHa: HE MEHee
15,6 nro¥MOB;

Pasperenue skpaHa: He
Meree 1920 X 1080 mukceneit;
KonmuectBo siaep
[IpoLieccopa: He MeHee 4;
KoruecTBo MOTOKOB: HE
MeHee 8;

basoBast TakTOBasi YacToTa
rpoueccopa: He meHee | [T
MaxkcruMaibHasi TAKTOBas
HacToTa mpoleccopa: He
menee 2,5 I'Tm;

Ksmi-namsats npoueccopa: He
MeHee 6 MOaiiT;

O0BEeM yCTaHOBIIEHHOM
OTepaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOI
OTICPATHBHOM MAMSITH (TSI
BO3MOKHOCTH PACIIUPEHU):
He MeHee 24 ['0aiiT;

O6wem Hakonurenst SSD: He
MeHee 240 I'0aiiT;

Bpemst aBTOHOMHOM pabOThI
0T OaTapeu: He MeHee 6
JacoB;

Bec HoyTOYyKa €
YCTaHOBJICHHBIM
AKKyMYJISITOpOoM: He Ooiee 1,8
KT;

Bremnuit uarepdeiic USB
cTaHgapta He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuit uarepgeiic LAN
(WcToNb30BaHKE
[EPEXOTHUKOB HE
[IPEeIyCMOTPEHO): HAINYHE,
Hanuuue monynen n
uHTEepQeiicoB
(Mcronb30BaHKe
[epPEeXOTHUKOB HE
pexycmotpeno): VGA,
HDMI,

1 mrT.




becnipoBoHast cBsi3b Wi-Fi:
HAJIUYUE C MOIEPKKOM
crarnapta |IEEE 802.11n wnnm
COBpPEMECHHEE,
Web-kamepa: Haiguuue,
Manunyssitop Mbb'
HaTH4INe;
[TpenycraHoBieHHas
OIIEpaLlMOHHAs CHCTEMA C
rpaguIecKumM
[10JIb30BaTEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padoTy
[pacrpoCcTpaHeHHBIX
00pa3oBaTEIbHBIX U
0OIIECUCTEMHBIX
[IPUIIOKEHUN: HAJIM4HE.

14.

Tenexka -
XpaHIIIUIIIE
HOYTOYKOB

TUI KOpITyca: MeTall;
BO3MOYKHOCTBH 0€3011acCHOTO
BALIUIIEHHOTO 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HaJIN4KE;

BO3MOYKHOCTH 3apsIKU
HOYTOYKOB: HAaJIMYKE,
[o/1/1ep’KKa HOYTOYKOB U3
KOMILIEKTa IOCTABKH;
Hanmuue poyrepa Wi-Fi
ctangapta 802.11n unmn
coBpeMeHHee: | mT.
[oJiiep>kka HOyTOyKOB U3
KOMILIEKTa TIOCTABKH;
KOJINYECTBO HOYTOYKOB: OT 6
[ITYK, TOJZIepKKa HOYTOYKOB
113 KOMILJIEKTa TOCTAaBKH;
Hanpsokenue nutanus: 220
B\50 I'L;

[ToTpebmnsiemast MOIITHOCTH, BT
(Makcumym): 2500;
[loTpebnsemblii TOK, A
(Makcumym): 12;

/nrHa mHypa
HIIEKTPONUTAHUSA: OT 2,5
MeTpa;

3amuTa oT nepeHanpsHKeHus,
KOPOTKOTO 3aMBIKAHHUS:
HAJINYHE;

Koneca i nepeasuxeHus ¢

[TOPMO30M: HAJINIUC.

1 mr.

1 mT.




