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

oOpa3oBanus", yTBepkIeHHOW mocraHoBieHueM [IpaButenbctBa Poccuiickoit denepanuu ot 26
nexadbps 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. BACHJIPEBA

Ipunosxcenue

YTBEPK/I[EHBI



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUU 11O CO3JAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEN

1. OO0 ue moJ10KkeHu A

Hacrosimue Metoanueckue pekoMeHaanun (nanee - Pekomenmanum) HampaBieHbl Ha oOecrieueHue
€AMHBIX OPraHU3allMOHHBIX U METOJUWYECKHX YCIOBUH CO3aHUS M OOIIMX TMOJXOAO0B K
(YHKIMOHUPOBAHUIO B 0O0MIE0OPA30BATENBHBIX OPraHU3aIMsIX, PACIOJIIOKEHHBIX B CEIbCKOU
MECTHOCTH M MallbIX IOopojaxX, LEHTPOB 00pa3oBaHMS €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOU
HarpaBieHHOCcTe "Touka pocta", B mensx oOecmedeHus peanusanuu ¢GeaepabHOrO IMPOEKTa
"CoBpeMeHHas 1IKoJ1a" HalMOHAIBHOTO npoekTa "Obpa3zoBanue" (nanee - ¢peaepaabHbIil IPOEKT), B
TOM YHCJIe YCTaHOBJICHUS! TPeOOBaHUHN K pe3yibTaTaM MCIOJIb30BaHUS cyOcuanu u3 (eaeparbHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanun Ha copUHAHCHPOBAHHE PACXOIAHBIX
o0s3aTenbeTB cyOBekToB Poccuiickoit denepanyy, BOSHUKAIONINX MPU PEeaTH3alMH PErHOHATBHBIX
IPOEKTOB, O0O0ECNEeYMBAIONINX JOCTHKEHHME IleNiei, Mokas3areied W pe3yiabTarta ¢enepaabHOro
npoekta "B 001meo0pa3oBaTeNbHBIX OPTaHU3AIUAX, PACTIOIOKEHHBIX B CEIBCKOM MECTHOCTH M
MaJIbIX TOpOJax, CO3/aHbl W (YHKUMOHUPYIOT ILIEHTPbl OOpa30BaHMs €CTECTBEHHO-HAYyYHOH WU
TEXHOJIOTUYECKOM HampaBieHHOCTeH" .

[IpuBenennbie B HacTosmuX PexomeHmaiusx TpeOOBaHMS SIBISIOTCS MUHUMATbHBIMH. OpraHbl
UCTIIONTHUTENBbHOM BiacTu cyObekToB Poccuiickoit deneparnu (opranbl MECTHOTO CaMOYIIPABICHHUS)
IpU peanu3alid MEpONpUATUNA O CO3AaHHI0 U (YHKIMOHHPOBAHUIO B 00II€00pa30BaTEIbHBIX
OpraHU3aIsIX, PACIIONOKEHHBIX B CEIHCKONH MECTHOCTH M MaJbIX TOpPOJAaxX, IEHTPOB 00Opa30BaHMS
€CTECTBEHHO-HAYYHOW W TEXHOJOTMYecKoil HampaBieHHocTedl "Touka pocra" (mamee - LleHTphI
"Touka pocrta') BrpaBe oOecreuynBaTh TPeOOBAHUS, MPEBBIIAIONINE YCTAHOBICHHBIC HACTOSIIIIMMHU
Pexomenmanmsamm.

Hensmu co3nanuss lLlentpoB "Touka pocra" sBisieTcs COBEpPLIEHCTBOBAHUWE YCIOBMM JUIA
MOBBILICHHUS] KadecTBa 00pa3oBaHUs B 00I1€00pa30BaTEIbHBIX OPraHU3alUsAX, PACHOJOKEHHBIX B
CEJIbCKOM MECTHOCTH M MajbIX TOpOAAX, PACHIMPEHUs] BO3MOXKHOCTEH O0ydaromuxcs B OCBOSHUH
y4eOHBIX NPEIMETOB €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKON HampaBiIeHHOCTEH, Mporpamm
JIOTIOJTHUTEIIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHHYECKOI HampaBIeHHOCTEH, a Takxke



JUTSL IPAKTHYECKOW OTpabOTKM yu4eOHOTO Marepuaia 1mo ydeOHbIM npeameraMm "dusuka", "Xumus",
"buonorus".

Llentpsl "Touka pocTta" obecneunBarOT MOBBIIICHUE 0XBAaTa 00YUYaIOIIMXCs 001e00pa3oBaTeIbHbBIX
OpraHu3alliii, pacroJIOKEHHBIX B CEJIbCKOW MECTHOCTM M MallblX TIOpoJax, IporpaMMmaMu
OCHOBHOT'O OOIIEr0 U JONOJHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTHUYECKOI
HAIpaBJIIEHHOCTEH € UCIOJIB30BAHUEM COBPEMEHHOTO 000PYIOBaHHU.

Opranu3anuoHHO-TEXHUIECKOE, METOINYECKOe W HMH()OPMAIIMOHHOE COMPOBOXKIICHUE CO3/aHUS B
cyobektax Poccumiickoit ®Denepanmm IlenTtpoB "Touka pocra" ocymectiser dDenepaibHoe
roCy/1apCTBEHHOE ABTOHOMHOE o0pa3zoBaTenbHOE yupexaeHue JIOTIOJTHUTEIILHOTO
npodeccuoHanbHOr0 00pa3oBaHusa "AkaJemus peanu3ali TOCYAAPCTBEHHOM TMOJIUTUKH U
npo(ecCHOHATLHOTO  pa3BUTHS  PAaOOTHUKOB  00pa3oBaHus MUHUCTEPCTBA  IPOCBEIICHHUS
Poccutickoit @enepanun" (nanee - @epepanbHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsok co3naHust

[lenTprr "Touka pocra" MOTYT CO31aBaThCs Kak 3a CUET CPEACTB cyOcHIuil efepaibHOro OropKeTa
B paMmKax peanuzanuu ¢enepanpHoro npoekrta "CoBpeMeHHas MIKosia", TaK M B PaMKax MHBIX
IIPOrpaMM M IMPOEKTOB 3a CUET CPENCTB OroakeToB cyObekToB Poccuiickoit denepaunu, cpeacts
MECTHBIX 6IOI[)K€TOB n BHCGIOII)KGTHI)IX HCTOYHHUKOB.

Coznanne Lentpor "Touka pocra" ocymectBisercst Ha 0a3e 0011e00pa30BaTeIbHBIX OpPraHU3aIui,
PAacIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MAJIbIX TOpOJiaX, IIPH 3TOM B MIEPBYIO OYEpPE/lb CO3JIaHHEC
LentpoB "Touka pocTta" peKOMEHAYETCS OCYIIECTBIISITH B OPTaHU3ALMAX, TOKA3BIBAIOIINX HU3KHE
00pa3oBaTeIbHbIE PE3YJIbTATHI.

B ciiyuae coznanus Llentpa "Touka pocta" 3a cueT cpencTB cyocuauu u3 GeaepaibHOro OKKeTa B
pamkax (denepanpHoro mnpoekta "CoBpemeHHas mikosa" cyObekT Poccuiickoit deneparuun
OTIpeieIseT:

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

- KOMIUTEKC Mep (IOpOKHYIO KapTy) Mo co3aanuio u GpynkiuonupoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxxennto N 1 xk HacTosim PexoMeHanusm.

KoMiuiekcom Mep Npu3HAETCs IIaH MEPONPHUATHM Ha OYEpPEAHOM TOJ M JIBYXJIETHHM IUIAHOBBIN
HepuoJl, MpeaycCMaTpUBAIOIIUN MEpPONpPUATHS MO CO3JaHMI0 M (YHKIMOHMpOBaHHIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPONPUSTHSI, HAIIPABJIEHHBIE HA cO3/1aHue U OTKpbITUE LlenTpoB "Touka pocra';
MEpPONPUSTHS, HallpaBlIeHHbIE Ha o0ecnieueHne ¢pyHkuonuponanus Llentpos "Touka pocTa";

MEPONPUATHSI IO TOBBIIMIEHHUI0 TpodecCHOHaIbHOr0 MacTtepcTBa paboTHHKOB lLlenTpoB "Touka
pocra";

MEPONPUATHSL 1O  KOHTPOJIO  JIOCTHIKEHUS MMHHMMAJIBHBIX  IIOKa3aTeled  Cco3laHus W
¢dynkunonuposanus Llentpos "Touka pocra'.

PernonanbHbIin KOOpAUHATOP B COOTBCTCTBHUU CO CPOKAMHU, YCTAHOBJICHHBIMU B HpI/IHO)KCHI/II/I NI1xk
P CKOMCHJAAIIUAM, YTBCPIKIAACT:



- JIOJDKHOCTHOE JIMIO B COCTaB€ pPETrHOHAJIBHOTO BEJOMCTBEHHOTO IIPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue L{entpor "Touka pocra';

- MepevyeHb MoKazareyed U UHIAUKATOPOB, COOTBETCTBYIONINX MpuBeNeHHbIM B [Ipunoxenun N 2 k
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- IepeueHb 00IIe00pa30BaTEIBHBIX OPTAHU3AINN, PACTIONIOKEHHBIX B CEIHCKOW MECTHOCTH U MAJIbIX
ropogax, Ha 0a3e KOTOphIX IuTaHMpyeTcs co3aanue lLlentpoB "Touka pocrta" (mo d¢opwme,
npezcrasiaennoi B [Tpunoxenun N 3);

- tunoBoe [lomoxenune o LleHTpe 00pa3oBaHUS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHMUYECKOM
HanpasienHoctei "Touka pocra" (ITpunoxenue N 4).

Coznanue nentpa "Touka pocta" Ha 0a3e 00mIe00pa30BATEIILHON OpraHU3alluU JIOMMYCKAeTCsl KaK
MyTEM BBIJICIICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO MOApa3AeieHus 00I1Ieo0pa3oBaTebHON
OpraHu3aIiy, TaK ¥ 03 BBIACICHHS OTSIIBHOTO MOIPa3IeICHUsI.

OO6meoOpa3oBarenbHas OpraHu3alds M37aeT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUH
pykoBogutensi Llentpa "Touka poctra" (Kyparopa, OTBETCTBEHHOTO 3a ()YHKIIMOHHPOBAHHE H
pa3BuTHE), a TAKXKE O CO3/IaHnU LIeHTpa "Touka pocTa" ¥ yTBEpKIACHUU TOJIOKEHUS O IS TEIbHOCTH
[lentpa "Touka pocra".

PernonanpHblii KOOpauHaTOp He mo3aHee AHA OTKpbITHS LlenTpa "Touka pocra" oOecneuuBaer
pa3MeIlleHHe B CIleNHalibHO co3naHHoM paszaene "llentp "Touka pocra" odummanpHOro caiita
00meo0pa3oBaTeIbHOM  OpraHu3alid B WH(MOPMAIMOHHO-TEJICKOMMYHUKAIMOHHON  CETH
"NuTtepuer" undpopmanuu o co3nanuu u Gynkunonuposanuu Lentpa "Touka pocta", B TOM uncie
uHpopmanuu 00 oOpa3oBarenbHBIX Mporpammax, ooOopynoBanuu Ilentpa "Touka pocra”,
IUIAHUPYEMOM DPEKHUME 3aHATHI 00ydarolmuxcs, MIaHUPYEMBIX MEpONpUsATHsIX. B co3manHOM
paznene opHuIMaTBEHOTO caiiTa 00pa30BaTEILHON OPraHU3AIMH TaKXKe pa3MeNIaeTcss HHPOopMaIs o
HalMoHaJbHOM TpoekTe "OOpazoBaHue" (B TOM 4MCIE JIOTOTHII), aapec caita M oduluanbHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccuniickon denepannu.

PernonanpHblil KOOpAHHATOp obecnieunBaeT nHGopMupoBanue denepaybHOTO ONepaTopa B CiIydae
co3aHus Ha Teppuropun cyowbekta Poccuiickoit @enepaunn LlentpoB "Touka pocra" B pamkax
UHBIX TpPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QenepalbHOro IpOeKTa
"CoBpeMeHHas IIKosia" HalMoHambHOro mnpoekra "OOpa3oBaHue'", 3a cueT cpeAcTB OOHKETOB
cyowsekToB Poccutickoit @enepannu U (WIKM) CPEICTB MECTHBIX OFO/HKETOB U (UJTH) BHEOIOHKETHBIX
VCTOYHUKOB, a TaK)K€ HalpaBlieHWE Ha corjacoBaHue PenepanbHOMY OIEpATOPYy KOHILEMIIMH
co3/laHus U (PYHKIIMOHUPOBaHUS Takux LIeHTpoB.

3. TpeOoBaHus K MOMELIEHUAM, KOMILICKTOBAHHIO 000PYA0BaHHUEM,
PAaCXOAHBIMHM MAaTEPHAJIAMH, CPEACTBAMH 00yUeHHsI 1 BOCIIMTAHMS

Coznanne llentpoB "Touka pocra" mnpeamnonaraeT KOMIUIEKC YCJIOBHH IO OCHAIIECHHIO
o0pa3oBaTeNbHbIX OpraHu3anuil 00OpyIOBaHUEM, pACXOJHBIMU MaTepHuajaMH, CpeACTBAMHU
Oo0y4eHHMs] W BOCHUTAHUS ISl JOCTM)KEHUS 00pa3oBaTeNbHBIX pE3YJNbTAaTOB MO MPEAMETHBIM
obnactsim "EctecTBeHHO-HayuHble mnpeamertbl', "EcrecTBeHHple Hayku', "MartemaTtnka H
uHpopmaruka", "OOmecTtBo3HaHue U ecrtectBo3HaHue", "TexHomorus", 00pa3oBaTEIbHBIX
mporpamm o0I1ero 00pa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HAIIPABICHHOCTEH, TIPH
peanu3ay KypcoB BHEYPOUHOH AEATENbHOCTH U JOMOJHUTEIbHBIX 00LIEepa3BUBAIOLINX TPOrpaMM
€CTECTBEHHO-HAYYHO! U TEXHUYECKOW HAIIPABJIEHHOCTEH.



[Tepeuenr HampaBieHHOCTEH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTelbHBIX
IporpaMM MOXKET OBITh PACIIMPEH B 3aBHCHMOCTH OT HMMEIOIIUXCS Y 00I11eo0pa3oBaTeIbHBIX
OpTraHM3aIi YCIIOBUH, a TAK)Ke TOTPEOHOCTEH YIaCTHUKOB 00pa30BaTEIIbHBIX OTHOIICHU.

Coznanne nentpa "Touka pocta" mpeamosiaraeT pa3BUTHE 00pa30oBaTEIbHON HWHOPACTPYKTYPHI
o0meo0pa3oBaTeIbHOM ~ OpraHu3alii, B TOM YHCIIE OCHAIIeHHE O00meo0pa3oBaTeIbHON
OpraHu3auu:

- 00opynoBaHHEM, CpEACTBAMHU OOYy4YeHHS ¥ BOCHUTAHHS JUISI W3Y4YeHHs (B TOM 4YHCIIe
JKCIIEPUMEHTANILHOT0) IMPEAMETOB, KypCOB, JUCHMIUIUH (MOJyJeil) ecTecTBEHHO-HAay4HOI
HAIpaBJIECHHOCTH M  TEXHOJIOTMYECKOW  HAMpaBIECHHOCTEH MpU  pealiu3allid  OCHOBHBIX
0011e00pa3oBaTeIbHbIX MPOTpaMM M JOMOJHUTEIBHBIX 00Ie00pa3oBaTeIbHBIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpeHus coAepKanus yueOHbIX npeameroB "dusuka', "Xumus", "buonorus";

- obopymoBaHueM, CpelCcTBaMU OOyUYEHUS W BOCIHUTAHHS JJII M3y4EHUS OCHOB POOOTOTEXHUKH,
MEXaHUKH, MEXaTPOHUKH, OCBOCHHMS OCHOB IIPOIPAMMHUPOBAHMS, peald3alUd IPOrpaMm
JIOTIOTHUTEIILHOTO 00pa30BaHMUs TEXHUYECKOW U €CTeCTBEHHO-HAYYHON HAaMpaBIeHHOCTEH U T.1.

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

[lepeyeHb, MHHMMaIbHO HEOOXOIUMbIE (YHKIMOHAJIbHBIE M TEXHUYECKHE TpeOOBaHUA U
MUHHMAaJIbHOE KOJIMYECTBO OOOpYIOBAaHHUSA, PACXOIHBIX MAaTEpHANIOB, CpPEACTB OOY4YCHHUS H
BocnuTaHus i ocHamieHuss LlentpoB "Touka pocta" (manee - MHPPACTPYKTYPHBIM JIHCT),
onpenensorcs PermoHanpHBIM KOOpAWHATOpPOM C yderoM [IpuMepHOro mepedns oOopynoBaHHS,
pPAcXOJHBIX MaTepUaloB, CPEACTB OOY4YEHUS W BOCIMTAHHMS s CO3JaHUs U oOecreyeHus
(YHKIIMOHUPOBAHMUSI  LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAyYHOM U TEXHOJIOTMYECKOU
HanpaBieHHocTd "Touka pocta" B 0011€00pa30BaTENIbHBIX OPraHU3alMsIX, PACHOJIO0KEHHBIX B
cesllbckod  MecTHOcTH U Manblx ropojgax (IIpunmokenne N 6), npuMepHOro THUIIOBOTO
UHPPACTPYKTYPHOTO JIMCTa, onpeaensieMoro @enepanbHbIM — ONEPaTOPOM, U HACTOSIIUX
Pexomennauuii.

B  pamkax  ocHameHus ~— oOmieoOpa3zoBaTeldbHBIX ~ OpraHu3aiuii  npu  (HOpMUPOBAHUU
uH(ppacTpyKTypHOro Jjmcra cyobekt Poccuiickoit denepanuu BnpaBe BbIOpAaTh CTaHIAPTHBIN WM
npoWIbHBIA KOMIUIEKT 00OpYAOBaHUs, NPEACTABICHHBI B IPUMEPHOM IepedyHe 000pyH0oBaHMS,
PacxXoIHBIX MaTepHAaJIOB, CPEACTB 00yUeHMs U BocUTaHus U1l ocHamieHus Lentpos "Touka pocra”
(ITpunoxxenne N 6). [l MaJOKOMIUIEKTHBIX 0O0II€00pa30BaTENIbHBIX OpraHuzamuii <I1> oobem
€/IMHUI] CPEJICTB 00YUYEHUS M BOCIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIMUYECTBE.

<1> ManokoMImjaeKkTHON 0O0meo0pa3oBaTeTbHOM  OpraHM3alel B  paMKax  pealu3aliu
MEPONPUIATHA 1O CO3JaHHI0 U (PYHKIMOHHUPOBAHUIO LEHTPOB E€CTECTBEHHO-HAyYHOU H
TEXHOJIOTMYECKOW  HalpaBJICHHOCTeW  mpu3Haerca  oOmieoOpasoBarenbHas — OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXXJO0W M3 Tapajulesield KOTOPOW cOCTaBisieT He Oosee 1
€IMHHUIIBI.

[IpodunpHBIA KOMIUIEKT 0OOpPYIOBaHWUS MOXKET OBITH BBIOpaH g 00Ie00pa30BaTEIbHBIX
OpraHu3alfii, UMEIOINX Ha MOMEHT co3JaHus neHTpa "Touka pocra" HabOp cpeacTB 0OydeHUS U
BOCIHUTAHMUSI, TOKPBIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble OTPEOHOCTH
pu u3ydeHnu npeameroB "dusuka", "Xumua" u "buonorus".

[IpodunpHelii  KOMIUIEKT  oOopydoBaHMsl  obOecrieunBaeT  d(QPEKTUBHOE  JOCTHUIKEHHE



00pa3oBaTeNbHbIX pE3ylbTaTOB OO0YyYalOIIMMUCA IO MpOorpaMMmaM €CTECTBEHHO-HAy4yHOU H
TEXHOJIOTUYECKOH  HAMPaBICHHOCTEH, BO3MOXXHOCTh YIIyOJCHHOTO UW3YYEHHUs OTICIBbHBIX
MpeIMETOB, B TOM uucie Ui (HOPMHUPOBAHHS HM300pETaTENbCKOr0, KPEaTHUBHOIO, KPUTUYECKOTO
MBINUICHUSI, Pa3BUTHS (PYHKIHOHATHHOW TPAMOTHOCTH Yy OOydYaloOImUXCs, B TOM YHCIC
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Tpu ¢opmupoBaHuu HHPPACTPYKTYPHOTO JIMCTAa U3 MPO(UILHOTO KOMIUIEKTa B 00s3aTeIbHOM
nopsike odecreynBaeTCst BHIOOP CPEACTB O0yUSHUS U BOCIIUTAHUS HE MEHEE YeM 110 TPEM YIeOHBIM
npeameram ("®duszuka", "Xumusa", "buonorusa") u komneloTepHOTo 000pynoBaHusa. OcTaBIIAecs Mo
UTOTaM OIpeesieHUs] 0053aTebHOr0 000pyJOBAHUS CPEICTBA, IPEAYCMOTPEHHBIE /TSl OCHALLICHUS
Ilentpa "Touka pocrta", pacmpeaensroTcss Ha MPUOOPETEHUE IOMOJHUTEILHOTO O0OpYIOBaHMS,
BXOJISIILIETO B IIEpeueHb 000pyIOBaHUSA, PACXOIHBIX MAaTEPHAIIOB, CPEICTB OOYUYEHHUSI U BOCIUTAHUS
npodmisHoro komruiekta (I[Tpunoxenne N 6 Kk METOAUYECKHM PEKOMEHIAIUSM).

[Ipu BbIOOpE JOMOTHUTEIHHOrO OOOpPYJOBAHUS TaKXKe CIEAYyeT YYHUTHIBATh CHEHU(PHUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyobekTa Poccuiickoii deneparui.

PernonanbHblii KOOpIUHATOP OOECIEUMBAET COIJIACOBAHHE C(OPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoil mH(ppacTpykTypHOrO Jcta ¢ DenepaiabHBIM ONEPATOPOM B COOTBETCTBHH C
perIaMeHToM, onpenensieMbiM PeepaabHbIM OIIEPaTOPOM.

[Ipu HampaBieHUM Ha COIVIACOBaHHME HWH(QPACTPYKTYPHOTO JIMCTA, COJEPKAIIEro CTaHIapTHHIE
KOMIUIEKTBI, PernoHalIbHEIN KoopauHaTop npenoctasiseT (1mo ¢gopme DenepaabHOro oneparopa):

- TIOATBEPKJCHHE OTCYTCTBHS B COOTBETCTBYIOUIMX OOPa30BATEIbHBIX OPraHU3aIUsiX, OCHAIICHHE
KOTOPBIX TJIAHUPYETCS, 000pYAOBaHMS, PACXOJHBIX MAaTEPUAIOB, CPEACTB OOYUCHHUSI U BOCITUTAHUS,
YKa3aHHBIX B IEPEUYHE CTAHJAPTHOI'O KOMILJIEKTA;

- IOATBEPKIACHNE HANMW4Ms (1100 oOecriedeHne Hau4us 10 MOMeHTa ocHamieHus Lleatpos "Touka
pocTta) YCIOBUH a7 XpaHEHHs W UCHOJb30BaHUS XHMHUYECKHX PpEaKTUBOB, B TOM 4HCIE
Heo0XoIuMOro o0Opy/I0BaHUS, BKIIOYas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKad AJi1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYNOpPHBIH, cornacHo IlepeuHio cpeiacTB oOydyeHUs W BOCIUTAHMA,
HEOOXOIUMBIX ISl pealn3allid oO0pa3oBaTeNbHBIX MPOTrpaMM HadaJbHOTO OOIEro, OCHOBHOTO
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHUSIM OOy4YEHHMS,
HEO0OXOIUMOr0 MpPHU OCHALIEHUH OOLIe00pa30BaTeIbHbIX OpraHu3aluil B ILENAX peanu3alnuu
MEPONPUATHIA TO COACWCTBHUIO CO3/aHHI0O B cyOBekTax Poccuiickoii ®enepanuu (ucxons wu3s
MPOTHO3UPYEMONM  MOTPEOHOCTH) HOBBIX MECT B  00mIeo0pa3oBaTeIbHBIX  OpPraHU3aIUsX,
YTBEpPKIEHHOMY Iiprka3zoM MunnpocsemeHust Poccun ot 3 centsaops 2019 r. N 465.

O0pa3oBarenbHbIE OpraHU3alliy, Ha 0a3e KOTOPBIX co3faroTcs U pyHkuuoHupytoT Llentpst "Touka
pocta", MOJKHBI COOTBETCTBOBATH JEHUCTBYIOIIMM TPEOOBAaHUSM K YCTPOMCTBY, COAEpPXKAHUIO U
OpraHu3aIyi pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3allii U UHBIM HOPMATHBHBIM MPABOBBIM
aKTaMm, ONPENEISIONIMM TPEeOOBaHUS K OpraHU3aIMU OOIIETO M JIOMOJHUTEIHHOTO 00pa3OBaHMS
JNETEN.

[Tomemenust (PpyHKIIMOHAIBHBIC 30HB, B TOM 4YHCJIE Yy4eOHbIE KaOWHETH (PHU3UKH, XUMUH,
ouonorun) Llentpa "Touka pocta" pekoMeHAyeTCs pacnoyaraTh B Mpeesiax 0JHOTO 3AaHHS.

ITpoexktupoBanue, 30HuUpoBaHue nomemeHuil lLlentpoB "Touka poctra" U ompenencHue
JIA3aiH-PEIICHU OCYIIECTBIISIETCS C YY€TOM PYKOBOJICTBA MO MPOECKTUPOBAHMIO LEHTPOB '"Touka
pocra', yTBepxkaaeMoro (eaepaibHbIM OIIEPaTOPOM.

IIpn nmpoextupoBannu, 30HUpoBaHUM nomMemieHud LlenTpoB "Touka pocra" cimenyer yd4uThIBATH



0COOEHHOCTH 000PYAOBaHHUS, PACXOAHBIX MaTepUANIOB, CPEACTB OOYyUEHUS! U BOCIIUTAHUS, KOTOPHIM
Oyznet obecrieunBaThCs 00Opa3oBaTeIbHas OPraHU3alIHsL.

ITpoext 30HMpoBanus nomeuieHuit LlenTtpoB "Touka pocra" mnpexacrasnsercs denepanpHOMy
OTepaTopy OJHOBPEMEHHO C MPEICTABICHHEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranu3anusi o0pa3oBaTeJbHOM JeATEeJIbHOCTH

OOpa3oBarenpHas JeATEILHOCTh Ha 0Oaze meHTpoB "Touka pocrta" OCYIIECTBISETCS 10
00pa3oBaTebHBIM IIPOrpaMMaM OOILEro U TOMOJHUTEIBHOTO 00pa30BaHHUS.

TpeboBanmst K (opmary oOpraHuzanud 0O0pa30BATEIbHON  JEATEITHBHOCTH  PETYIUPYIOTCS
HACTOSIIUMU PexoMeHIanusMu W MHBIMA HH()OPMAIIMOHHBIMH U METOJAMYECKUMH MaTepHalaMH
denepanbHOTO OnepaTopa.

Hanpasnenusi peanusyeMbIX C HUCHoib30BaHUeM pecypcoB LlentpoB "Touka pocra" mporpamm
ONPENENSIOTCSI B COOTBETCTBUM C METOJWYECKUMH MaTepHalaMHM W PEKOMEHJALMIMH,
yCTaHaBIMBAEMbIMU U aKTyanu3upyembiMu denepaibHbIM OrepaTopoM.

Ha 06aze unentpoB "Touka pocta" oOecrmeunBaercs peaiu3anus 00pa30BaTeIbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOW HaIlpaBIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOAATEILCTBA B chepe oOpa3zoBaHus U C yueToM pekoMeHaanuii denepanbHOro
orepaTopa. B o0s3arensHOM mopsiike Ha O6a3e 1eHTpoB "Touka pocta" obecrieunBaeTcs OCBOCHHE
oOydaromumucst yueOHbIX mnpeameroB "Owuszuka", "Xumwus', "buomorus" c¢ wucmnonb3oBaHHEM
nprodpeTaeMoro 060pyI0BaHMs, PACXOAHBIX MAaTEPUAJIOB, CPEJICTB OOYUEHHUS U BOCIIUTAHUS.

He menee 1/3 o6beMa BHEypOUHOH JIESTEILHOCTH O0YYarOIUXCs I0JIKHO OBITh OPUEHTHPOBAHO HA
NOJJIEP)KAHUE ECTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOM HalpaBlieHHOCTEH 00pa3oBaTelbHbIX
nporpaMM, IpH 3TOM OOBEM IPOrpaMM €CTECTBEHHO-HAYYHOM HAampaBI€HHOCTH HE MOXET
coctaBnsiTh MeHee 20% or oOmero ob6bemMa BHEYpPOUHOM JesTesnbHOCTH. OOpa3zoBaTellbHbIE
IPOrpaMMbl 10 JAPYTUM HANpPaBJIEHHOCTAM IIPpH HAJIWYMM BO3MOXHOCTH PEKOMEHIYETCs
IUTAHUPOBATh C UCIOJIb30BaHuEM pecypcoB LlenTpos "Touka pocra'.

Pazpabotka paboumx mporpamm mo mnpeameram "®dwuszuka", "Xumwus", "buonorus", ydeOHbIM
peMeTaM eCTeCTBEHHO-HAyYHOW M TEXHOJOIMYECKOW HaIpaBiICHHOCTEH M3 4YacTH Yy4eOHOro
wiaHa, (OpMUPYEeMO ydacTHHKaMHM O0Opa30BaTENIbHBIX OTHOUIEHWH, IpOrpaMM BHEYPOUHOU
NEeSITeIbHOCTH U JONOJHMUTENBHOTO 00pa3oBaHUsl OCYLIECTBISETCA 001Ie00pa3oBaTeIbHBIMU
OpraHu3aIMsIMU, B KOTOPBIX cCO3/Aar0Tcsi HeHTpbl "Touka pocrta', camMOCTOSTENBHO C YYETOM
METOJMYECKMX MaTepuaioB U  pekoMmeHjauuil  denepanpHoro omeparopa. Peanumzanusa
0o0pa3oBaTeNbHbIX  IPOrpaMM  JIOMOJHUTEIBHOTO  O00pa3oBaHHMA B MaJIOKOMIUIEKTHBIX
0o011e00pa3oBaTeIbHbIX ~ OpraHU3alUsAX  OCYIIECTBISETCS MpPU HAIUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX YCIOBHMA. JIJIi MalOKOMIUIEKTHBIX 00IIe00pa3oBaTeNbHBIX OpraHU3aui
JIOTTYCKaeTCsl OTCYTCTBHUE JHMIIEH3UN Ha JOMOJIHUTEIbHOE 00pa30BaHUE U pealli3yeMbIX MPOrpaMM
JIOTIOTHUTEIBHOTO 00pa30BaHUsl.

PexoMeHgam mo WCMONB30BaHUIO CTAHJAPTHOTO KOMIUIekTa oOopymnoBanus llentpa "Touka
pocta" mpH pearru3aluy MporpaMM €CTECTBEHHO-HAYYHOM M TE€XHOJIOTWYECKON HaIpaBICHHOCTEH
onpenenensl B [Ipunoxxernnu N 5 k HacTosmuM Pexomenaamusim.

ConpoBoXkieHHE M METOAMYECKOE O0ECleYeHHEe MCIONIb30BaHusl MPO(QUIBHOTO KOMILIEKTA
o0opynoBaHusi B 00pa3oBaTeNbHOM JAedTenbHOCTH 1LeHTpoB "Touka pocta" ocymiecTBiser
®denepanbHbIA OIEPATOP.



Mertoandyeckne MaTepualibl, pa3padOTKM W WHBIE MaTepHaibl MO BOMPOCAM HCIOJIH30BAHUS
npopMILHOTO  KOMIUIEKTa  00OpynoBaHHMS  pa3pabaThIBaIOTCH, aKTyaJIu3UpYyIOTCI U
pactipocTpansitorcst DeepalibHbIM OIIEPaTOPOM, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX MEIHa
WHCTPYMEHTOB (BHJI€0, BEOMHAP, IMyOJIUKAIUN ).

®DenepalIbHBIM OMIEPATOPOM HA PETYIISIPHOM OCHOBE 00ECIEUMBACTCS MPOBEICHUE METOJAMUYECKUX H
o0Oydaromux MEpONpHITH MO BOMpOcaM OpraHu3aluu oOpa3oBaTenbHOro mporecca B LleHtpax
"Touka pocta" ¢ mpuMeHEeHUEM MPOGUILHOTO KOMIUIEKTa 000pYIOBaHUS, OKa3aHUE METOAHMYECKON
MOMOIIH NP pa3paboTKe yueOHBIX MAaTepHANIOB, 3aJaHUM ISl COBEPILICHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKA OOyYalomMXcs MO YYeOHBIM MpeaMeTaM, KypcaM BHEYPOYHOW JeATeIhbHOCTH,
JIOTIOJTHUTEILHOTO 00pa30BaHUs JeTEH.

[Tenarornyeckne pabOTHUKH, OCYLIECTBISIONINE AeATeIbHOCTh Ha 6aze LlentpoB "Touka pocra" ¢
NpUMEHEHHEM MPOQHUIBHOTO KOMIUIEKTa OOOpYMOBAaHUS, MPOXOAAT OOydeHHE IO IporpaMMmam
JIOTIOJTHUTEIBHOTO MPO(PECCHOHATBHOTO 00pa3oBaHusl (KypChl TOBBIIICHUS KBAIM(UKAUN) U3
@enepanbHoro peecrpa nporpamM  JII1O. IloBblieHne KBadu(UKALMKM — MEAArOrMYECKUX
PaOOTHHUKOB OCYILECTBIISIETCS] HE PEXE OJHOTO pasza B TPH rojia.

5. Opranu3anMOHHO-METOAMYECKOE CONMMPOBOK/ICHUE U UCII0JIb30BAHUE
HHOM CO3JaHHOM B PaMKaX peaju3allMi HAIIMOHAJIbHOI'0 MPOEKTA
"OoOpa3zoBanue' MHPPACTPYKTYpPHI

B memsix KOMIUIEKCHOTO compoBoxaeHus gAesrenbHocTd LlentpoB "Touka" ®eaepanbHbIM
OTEPaTOPOM OOECTICUMBACTCS OCYIIECTBICHUE NyOJIUKAM ¢ OOHOBIICHUS METOJUYECKUX
MaTepuasoB, BKIIOYAIOIIUX Y4eOHO-METOAUYECKHE MaTepuanbl (MHCTPYKIUH, METOJUYECKHE
nocoOusi, HHPOPMAITMOHHBIE MaTEepPHaJbl, TIEPEYHN PEKOMEHIYEMBIX JHTEPATYpPHBIX HCTOYHHKOB,
BUJIEOMATEPHAIIBI U JIP.), a TAKKE MaTepHabl 10 UTOraM MPoOBeAeHUs MeponpuaTuii denepaibHOro
orepaTtopa (BeOMHaAphI, CEMUHAPBI, KOH(PEPEHIIUU, COBEIIAHUS U Ip.).

Hns  mepmarormyeckux pabotHukoB IlenTtpoB "Touka pocra" DenepanbHbIM  ONEpaTOPOM
o0ecreynBaeTcsi NpPOBEJEHUE TEeMaTHUYeCKHMX BeOMHAapOB M 00pa3oBaTelbHBIX MEPONPUATHH,
HAIPaBJIEHHBIX Ha pa3bsSCHEHUE BOIPOCOB peaNu3ali 0o0pa3oBaTeNbHBIX IMporpamMm Ha 0ase
[lenTtpoB "Touka pocta" ¢ mpuUMEHEHHEM MTPOPUIBLHOTO KOMILJIEKTAa 000py10BaHUSI.

Jns PernoHanbHBIX KOOPAMHATOPOB U pyKoBoasmux paboTtHukoB LlentpoB "Touka pocra"
®denepanbHbIi onepaTop odecreunBaeT MPOBEACHUE TEMAaTHYECKUX BeOMHAPOB, HAMPABICHHBIX Ha
JIOTIOJTHUTEIIbHOE PAa3bsICHEHWE BOMPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) Mo co3AaHuio U (pyHkiuoHupoBaHuto LleHTpoB "Touka pocra", TOCTHXKEHUIO
YCTAaHOBJIEHHBIX IOKa3aTejaell (pyHKIMOHUPOBAHUS, HCIONb30BAaHUIO MHOM CO3/IaHHOW B paMKax
peanu3anuy HalMoHAIBLHOTO MpoekTa "O0pazoBanue" HHPPACTPYKTYpPHI.

B memax  »QQexTHBHON  OpraHU3alMOHHO-METOIMYECKON  MOAJEPKKH  CO3JaHUS U
¢byuknumonuposanus Llentpos "Touka pocra" Ha Teppuropun cyobekToB Poccuiickoit denepanuun
PernonanpHbIM  KOOpAMHATOPOM  OOECHEUMBAETCS  BOBJIECYEHHE  JETCKMX  TEXHOMAapKOB
"KBantopuym", ueHtpoB 1udpoBoro oOpazoBanus nereil "IT-kyG", KIIOUEBBIX IIEHTPOB
JIOTIOJTHUTENBHOTO o0pazoBanus "Jlom HayuHoU KommaGopanuu" B aesrenbHocTh LlenTpoB "Touka
pocta" B cinenyromux popmarax:

1. IlpoBeneHuEe COBMECTHBIX MEPOIPHITUN A OOYYAIOUIMXCS M MeNarorn4eckux pabOOTHHKOB
o0uieo0pa3oBaTeabHbIX OpraHu3anuid, Ha 0a3e KoTopbix co3maroTcst LlenTpsr "Touka pocta"



(oOyuarommue cCeMHHAphl U MacTep-KJIacChl MO0 BOMPOCAaM HCIOJIb30BaHUS 000PYIOBaHUS, CPEICTB
o0y4yeHHss ¥  BOCIUTAHUSA; METOJMYECKHE MEpPONPHUATHS IO BOmpocaM  pa3paboTkw,
COBEPILICHCTBOBAHUS U BHE/IPCHHUSI porpaMMm JIOTIOJTHUTEITLHOTO o0Opa3zoBaHMUsI
€CTECTBEHHO-HAYYHOW M TEXHWYECKON HANpaBIEHHOCTH, OPraHU3allMd BHEYPOUHOH JEATEIbHOCTU
00y4aromuXcsi; UHIANBUAYaTbHbIC KOHCYIbTAIUHU IS TIEJarOTUIECKUX PAOOTHUKOB, B TOM YHCIIC B
peKUMe OHJIAlH; 3aHATHUA TPOEKTHOW JEATENbHOCThIO; KOHKYPCHBIE U COpPEBHOBATEIbHBIC
MEPONPUSTHSL ISl IeTe U 1p.).

2. Opranuzanus U y4yacTHE B PETHOHAIbHBIX U MEXpPETHOHAJIbHBIX KOH(EepeHIusX, (pecTuBasx,
dopymax 1mo oOMEHY OMBITOM PadOThI Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaxX, B TOM YHCIE IO
peanu3anuu nmpeAMETHBIX obnacteil "EctecTBeHHO-HayuHble nipenMeThl”, "EcTecTBeHHBIE HAyKH',
"MaremaTtuka u uHpopmaruka", "OOmecTBo3HaHue U ecrecTBo3Hanue", "TexHomorus", a Takxke
IporpaMM  JOTIOJIHUTEIBHOTO  OOpa30BaHMS  €CTECTBEHHO-HAy4YHOH U TEXHHUYECKOU
HAIpPaBIEHHOCTEH.

3. YyacTue permoHanbHBIX KOOPAMHATOPOB, mpexacraButeneil LlentpoB "Touka pocrta" m MHBIX
[EHTPOB, QYHKIIMOHUPYIOIIUX Ha Tepputopun cyonsekra Poccuiickoit denepanuu, B MEpOIIPUATHIX
®denepanbHOro oneparopa.

['paduk MepompusTHIi, KBOTHI y4acTHs, COJACPKAHUE M TEXHOJOTHUHU IMPOBENCHUS MEPOMPHUITHIA
noBojsTcs DenepanbHBIM OMEPATOPOM JOTOTHUTEIBHO.

4. OpraHu3anuss U ydacTHE B TMPOBEACHUU WHGOPMALMOHHBIX KaMIAHUM MO MOMYJISpU3aIUH
HalMoHajabHOro npoekrta "OOpa3oBanue" Ha Teppuropuu cyobekroB Poccuiickoit denepauuu, B
TOM 4HCIE COOBITHSX, TNPOBOJUMBIX [UIsi KOHCYJIBTAIIMOHHOTO COIPOBOXKACHUS PpPOAUTENCH
(3aKOHHBIX TMPEIACTABUTENICH) OOYYAIOIMIUXCS O BO3MOXKHOCTSX IS PAa3BUTHUS CIIOCOOHOCTEH W
TaJTaHTOB HUX JeTei, MNpoPecCHOHAIbHON OpUEHTAIlMM U YCIEUIHOTO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM OOIIET0 0Opa30BaHHUS.

5. Pazpaborka, yTBepXkICHHE U pealu3alusi CETEeBBIX 00pa30BATENbHBIX MPOTPAaMM C
UCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JIaHHBIX B cyOwekTe Poccuiickoit
@enepaliii B paMKax HalMOHalIbHOro mnpoekTa "OOpa3oBaHue", B TOM 4MCIE COBMECTHO C
JETCKUMH TexHonapkamu "KBantopuym".

6. BoBiieuenue oOyuaromuxcsi 001eo0pa3oBaTeIbHBIX OpraHU3aINi, Ha 0a3€ KOTOPBIX CO3AI0TCA
u ¢yHkuuonupywot Ilentpsr "Touka pocrta", B pasiauuHble (OPMBI CONPOBOXKAEHUS U
HACTaBHMUYECTBA C  HCIOJIB30BAaHHMEM  KaJpPOBBIX  PECypCOB, OO0ECIEUMBAIONINX  paboTy
BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JaHHbIX B cyObekTe Poccuiickoil @enepanuu B pamkax
HalMoHaJdbHOro 1mpoekra "OOpa3zoBaHue" ¢ ydyeTOM METOAOJOIMM  (LENeBOH  MOJEIH)
HAaCTaBHUYECTBA OOydYaloIUXCs JJIS  OpraHu3alMid, OCYLIECTBISIONIMX 00pa3oBaTEIbHYIO
NeSITeIbHOCTh M0 00meoOpa3oBaTeIbHBIM,  JOMOJHUTEIBHBIM  00IIE00pa3oBaTeIbHBIM |
nporpaMMaM CpeHero npogeccuoHalIbHOr0 00pa3oBaHMs, B TOM YHUCIE C MPUMEHEHHEM JIYYIINX
NPaKTUK 0OMEHA ONBITOM MEX1Y 00Y4atoIUMHCS.

LenTps! "Touka pocta" HUCTIONB3YIOT HHPPACTPYKTYPY U KaJPOBBIE PECYPCHI IETCKUX TEXHONAPKOB
"KBantopuym", co3gaBaeMblx Ha 0a3ze 0011eoOpa30BaTENbHBIX OpraHU3alui, Ui Ppa3BUTHUS
MIPOEKTHOM JesATenbHOCTH oOyuaromuxcs. [lemarormueckue padotnumku llentpoB "Touka pocra"
o0ecreynBaroT yyacTue oOy4arolluxcs B MEpPONPHATHAX JETCKHX TexHomapkoB "KBanTopuym'" c
yIaJeHHBIM HCIIOJIb30BAHUEM O0OpYJIOBaHMs, CpPEACTB OOyYEHUS U BOCIUTAHUS, a TaKxKe
NPUHUMAIOT y4acTHE B OPraHU3YeMbIX MMM CEMHHApax IO JAEMOHCTpauuu 3()(EKTUBHOTO OIbITa
peanu3anuy 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKON 1 HHBIX HAIIPaBICHHOCTEH
cpeau MHBIX 00Ie00pa30BaTeNbHBIX OpPraHU3alMi, pPAcIONOKEHHBIX Ha TEPPUTOPUU CYObBEKTa



Poccuiickoit @enepanuu.

PernonanpHbIM  KOOpJIWHATOPOM Ha  TeppuTtopuu  cyobekta Poccuiickoit ~ Denepamuu
obecrieunBaeTcsi paboTa MO MOJJIEPKKE 00IIe00pa30BaTENbHBIX OpraHU3alui, MOKa3bIBAIOIINX
HU3KHE OOpa3oBaTeNbHbIE pE3YNbTaThl, C HCIOJIb30BaHUEM HUHOPACTPYKTYPHl U KaJPOBOTO
obecrieuenuss llerntpoB "Touka pocta" B pa3muuHbix (opmarax (COBMECTHAs pean3aius
00pa3oBaTeNbHbIX MPOTPaMM, MPOBEIECHUE O0YUYaIOIIUX MEPONPUATUN, CEMUHAPOB, KOHCYIbTAIIUMA

U 1p.).

[Ipn nmpoBeneHNN Pa3IMYHBIX MEPONPHATHH, CBA3aHHBIX C pealM3aliell HAIlMOHAIBHOTO IPOEKTa
"Obpa3oBaHue", HCIOJIB30BAHUEM COOTBETCTBYIONIEH MH(PACTPYKTYPHI, KaJPOBBIX M (DUHAHCOBBIX
pPECypcoB, JOJDKHO OBITH 00eCHeYeHO MX HH(POPMAIIMOHHOE CONPOBOXKICHUE, B TOM YHCIE B
CpeACTBaX MaccoBOW MH(OPMAIIUH, COIMAIBHBIX CETIX, Ha caiiTax 00pa30BaTeNbHBIX OPraHU3AIUHA
C MCIOJIb30BaHNEM (PUPMEHHON CHMBOJIMKH HallMOHAJILHOTO TpoekTa "O6pa3oBanue.

HNudopmanus 06 yuactuu Lentpos "Touka pocta" B Mmeponpusitusix Harpasisercs enepaabHomy
orepaTopy B paMKax €KEKBapTaIbHOI'O MOHHUTOPUHTA.

6. TpeOoBanus k punancosomy odecneyeHuro Llenrpos "Touka
pocra'

®unancoBoe obecreueHue ¢yHkunoHuposanus LlentpoB "Touka pocra" BKIItOYaeT 3arparbl B
cooTBeTcTBUU ¢ OOmUMH TpeOOBaHUSAMHU K ONPEICIICHHI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHbIX (MYHMLMOAIBHBIX) YCIYr B cdepe [IOLIKOJBHOrO, HayajabHOro oOLIero,
OCHOBHOTO  00miero, cpemHero oOmiero, cpegHero mnpodeccHoHAILHOTO — 00pa3oBaHMS,
JIONIOJIHUTENBHOTO 00pa3oBaHUs JAeTell W B3POCIHBIX, JOMOJHUTEIBHOIO NPO(ecCHOHANIBHOTO
0o0pa3oBaHus /IS JIMI, UMEIONINX WM IOJyYarolluX cpenHee MpodeccHoHanbHOe 00pa3oBaHME,
npodecCHOHATBHOr0 00yueHUs, TPUMEHsIEeMbIMU TIpU pacueTe oObeMa cyOcuauu Ha (UHAHCOBOE
o0OecrieueHWe BBIMOJIHEHHUS] TOCYAApCTBEHHOrO0 (MYHMIIMIIAJBHOTO) 3aJaHUs Ha OKa3aHHe
rOCyJapCTBEHHbIX  (MYHUIMNAJIbHBIX)  yCcIOyr  (BBIOJHEHHE  pabOT)  TOCYAApCTBEHHBIM
(MyHUIIMIIAJIIBHBIM) YYpEXJIECHHUEM, YTBEpPXKIECHHbIMHU NpukazoM Munmnpocseuienuss Poccun ot 20
HOs10ps 2018 . N 235 u BKITIIOYAIOIIMMU B TOM UYHUCIIE:

- omjuary Tpyda IeJaroruuyeckux  pabOTHUKOB  00IIeoOpa3oBaTeNbHOW  OpraHU3allH,
oOecneunBaromux pynkronuponanue Llientpos "Touka pocra";

- IpUOOpeTeHNe JOCTaATOYHOTO 00BEMa OCHOBHBIX CPEICTB U MaTepPHAbHBIX 3alacoB, B TOM YHCIIE
pacxXoAHbIX MaTepUaloB, Jid OOecleueHUs] peaau3aluyd 00pa30BaTENbHBIX MpPOrpaMm B 00beMe,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peasin3aliui o0pa3oBaTeI-HOTO MPOoIIecca;

- obecrieyeHue TEKyIIeH NesATeNbHOCTH 00I1e00pa30BaTeIbHOM OpraHu3aliyd MO 00eCHedYeHUI0
00pa3oBaTENILHOTO MpOoLECCa.

[Ipu QopmupoBanuu OwmkeTa cyobekta Poccuiickoit ®denepanuu (MecTHOro OromKeTa) Ha
OUYEePETHOM TOJT ¥ TUIAHOBBIA TIEPHO HEOOXOAUMO MPEAyCMaTPUBATh OIO/DKETHBIC aCCUTHOBAaHUS B
o0veme, HeoOxomuMoM s (UHAHCOBOTO oOecmeueHus ¢yHknuoHupoBanus LlenTpoB "Touka
pocra', B TOM YHUCJIE€ C y4E€TOM COOTBETCTBYIOIICH WHIEKCAIUH.

7. 3aKJII0YUTEIbHbIC MMOJ0KeHU S

[Tpu peanu3anuu MeponpUATHil B LeNsiX co3aanus U ¢pynkunonuposanus Llentpos "Touka pocra”
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cyosekT Poccuiickoit ®enepanuu oOecnieunBaeT COOMIOeHUE TpeOOBAaHWUN aHTUMOHOIIOIHHOTO
3aKOHOJATENLCTBA M 3aKOHO/IATEIhCTBA O KOHTPAKTHON cucTeMe B chepe 3aKyrmok ToBapoB, padoT,
yCIyr miis o0ecrnevyeHHs TOCYIapCTBEHHBIX M MYHMIMITAJBHBIX HYXKJ, B TOM YHCIC B YacTH
oOecrieyeHnss TOBBILEHUS 3((HEKTUBHOCTH, UCKIIOUEHHUS OTPAaHWYECHUS Kpyra MOCTABIIUKOB WU
MOCTaBJIIEMOr0  O0OPY/IOBaHMS, IIOBBIIICHUS pPE3YJIbTATHBHOCTH OCYIICCTBICHHS 3aKYIIOK,
oOecrnevYeHus MPO3PavYHOCTH, MPEAOTBPAIICHUS KOPPYIIIMH U APYTUX 3JI0YIOTPEOICHUH.

[Tpu ocymectBiaeHnn cyObekTamu Poccuiickoii Deepanuu 3aKylmoK TOBapoB, paboOT, yCIyr ¢
IENBI0 PHOOPETEHUsT 000PYIOBAHUS, PACXOJHBIX MAaTEPUAIIOB, CPEACTB OOYUYCHHUSI U BOCIIUTAHUS B
nemsx co3nanus LleatpoB "Touka pocra" 3a cuer cydocunuu u3 geaeparbHOro 010 pKeTa OrKeTaM
cyobekToB Poccmiickoii denepannu Ha cOQUHAHCUPOBAHKUE PACXOIHBIX 00SI3aTEIBCTB CYOBEKTOB
Poccuiickoit deneparuu:

- oOecreynBaeTcs LEHTPATM3ALUS 3aKyIOK B TOPAIKE, ONPEIEIEHHOM HYHKTOM 7 crtatbu 26
DenepanbHoro 3akoHa "O KOHTPakTHOM cucTeMe B cdepe 3aKyloK, TOBApoB, pabOT, YCIyr JUls
o0ecreyeHns TOCYJapCTBEHHBIX M MyHULIUTIAIBHBIX HYX'";

- IPUMEHSETCSl HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOoBaHMsIMHU cTaThu 14 denepaabHOTO
3akoHa oT 5 ampens 2013 r. N 44-@3 "O koHTpakTHOU cucTeMe B chepe 3aKylnoK TOBapoB, padoT,
yCIyT JUTst 00ecrieueH s TOCyIapCTBEHHBIX U MYHUIMITATBHBIX HYXI'".

Kpome Toro, mpu ocymiecTBieHnH 3aKkynok cyobektamu Poccuiickoii ®denepanuu 10KHBI OBITH
YUTEHBI:

- osio)keHus1 nmoctaHoBieHus [IpaButennscTtBa Poccuiickoit denepamuu ot 03.12.2020 N 2013 "O
MUHUMAJIBHOH J10JI€ 3aKyTOK TOBAPOB POCCHIICKOTO MPOUCXOKIACHHS";

- moso>keHus roctaHoBieHus IlpaBurensctBa Poccuiickoit @enepanmu ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 0053aTeNIbHON J0J1€ 3aKyNOK POCCUHCKHUX TOBApOB U €€ JOCTH)KEHUU 3aKa3uyuKoM"
(Bmecte ¢ "[lomoxenuem o TpeOOBaHMSIX K colepkaHWI0 M (opMe oTdyera 00 00BeME 3aKyIOK
POCCHIICKMX TOBapoOB, B TOM UYHCIIE TOBApOB, MOCTABISIEMBIX NPH BHITIOJTHEHUH 3aKyMaeMbIX pador,
OKa3aHUU 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B IENAX JOCTHKEHHS 3aKa3UMKOM MHHHMAJIbHOM
00s13aTeIbHON JTOJIU 3aKYyINOK, O TPEeOOBaHMIX K COJEpPNKAHUI0O OOOCHOBAaHWS HEBO3MOXXHOCTH
JOCTHIKEHHS 3aKa3YMKOM MUHUMAJIbHOU 00s3aTeIbHON JOIH 3aKYMOK POCCHUMCKUX TOBapOB (B TOM
YHCIie TOBApPOB, TOCTABIISIEMBIX IPH BBIMOJIHEHUHM 3aKylMaeMbIX padOT, OKa3aHUHM 3aKylaeMbIX
YCIIyT) OTHAEIbHBIX BUIOB, MPU OCYIIECTBICHUU 3aKYMOK KOTOPHIX YCTAaHOBIEHBI OTpaHUYCHHS
JIOITyCKa TOBapOB, TPOUCXOSIINX M3 HMHOCTPAHHBIX TOCYIApCTB, O TOPSIKE IOATOTOBKUA |
pa3MerieHuss B eauHONW WH(GOPMAlMOHHOW cHucTeMe B cdepe 3aKylmoK TakKuxX oOTdeTa H
obocHoBanud", "llonoxeHHWEM O MOpSAKE, KPUTEPUSAX U TMOCIEACTBUM MPOBEACHMS OLIEHKU
BBITIOJTHEHHS 3aKa3YMKOM OOS3aHHOCTH JIOCTIDKEHUS MUHUMAIIBHON 0053aTeNbHON MO 3aKyMOK
POCCHIICKMX TOBapoOB (B TOM YHCJIE TOBAPOB, MMOCTABIISEMBIX IPU BBHITIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHWU 3aKYyMaeMbIX YCIYr) OTAENbHBIX BHUIOB, MPHU OCYIIECTBICHUH 3aKyIMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS IOMyCKa TOBAPOB, MPOUCXOISAIINX U3 HHOCTPAHHBIX TOCy1apcTB").

Ipunoowcenue N 1

K Memoouueckum pekomeHoayusam

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U DYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OEPA3SOBAHMUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOH
HATIPABJIEHHOCTEH "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBII PesynbTar Cpoxk
MEpOTIPUATHS
1. Y TBEp>KICHBI: PervonaibHBIN PacniopsiautensHblil [He mo3aHee 31
- JIOJDKHOCTHOE JIUIIO B [KOOPAUHATOP AKT PErMOHAIBLHOTO [sHBaps X <2>roaa
cocTaBe opraHa
[PErMOHAILHOTO MCTIOJTHUTEIIbHON
BETOMCTBEHHOTO BIIACTH,
[MPOEKTHOTO 0oduca, OCYIIECTBIISIOIIETO
OTBETCTBEHHOE 32 roCy/1apCTBEHHOE
CO371aHuE U yIIpaBiieHUE B cepe
(yHKIITMOHUPOBAHHE o0OpazoBaHus (j1anee
enTpoB "Touka -
pocta'; [pacropsIUTEIIbHBII
- [I0Ka3aTeIn axT PONB)
NesITeIbHOCTH LIEHTPOB
"Touxa pocra";

- Tunosoe Ilonoxenue
0 IeSTEIbHOCTH
[lenTpoB "Touka
pocta" Ha TEPPUTOPUH
cyonexTa Poccuiickoit
Denepanun

- IEPEUYEHb
00111€00pa30BaTENbHbIX]
OpraHu3altii,
[PacroI0KEHHBIX B
CEJIbCKON MECTHOCTH U
MasbIX TOpo/ax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKe
[lenTpoB "Touka

ocra'.

2. CchopmupoBan u PernonanbHbIN [Irncemo CornacHo
COIIacOBaH KOOpJAUHATOD, (benepaabHOro OTJIEIILHOMY
MHOPACTPYKTYPHBIH  |penepaabHbIi oreparopa u rpaduKy
et orepaTop [paciops TN TEIbHBIN

akT POlB
3. OOBsBIICHBI 3aKYNKN  |PernoHanbHBbIM 3Bernienus o He no3Hee | anpens




TOBAapOB, pabOT, YCIYT [KOOPAWHATOP [IPOBEACHUU X rona
i co3ganus LlenTpos 3aKYIOK
"Touka pocra"

4. ChopmMupoBaHbI PernoHaibHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOECKThI 30HUPOBAHMS [KOOPIAUHATOP axT POVIB X roga
[{enTpoB "Touka

ocra"

o. [IpoBeieH MOHUTOPUHT|PErnoHaIbHbBIN [To dhopme, 25 aBrycra X roaa,
paldoT Mo MPHUBEICHUIO [KOOPAUHATOP OnpeesieMoi ajiee €XXEroIHO
rionanok Llentpos MuHIpOCBEIICHUS
"Touka pocra" B Poccun nnu
COOTBETCTBHE C DenepaibHBIM
METOINYECKUMU 0IepaTOpOM
[PEKOMEHIallusMU
MUHIPOCBEIEHUS
Poccun

6. Hadano paboTsl PerrnonanbHbIN upopmannonHoe |l centsiOps X roaa
[{enTpoB "Touka KOOPIUHATOP ocselenne B CMU

ocra"

7. E>xexBapTanbHbII PernonanbHbIN OTtuer 1 oxta6ps X rona,
MOHHUTOPHHT KOOPIMHATOP DdeneparbHOMY nanee -
BBITTOJTHCHUS orepaTopy Io €KEKBapTAJIbHO B
[oKazaresei co3aaHus MTOraM TeYeHHEe 2-X JIeT
1 OYHKIIMOHUPOBAHUS MOHUTOPHUHTA
ieHTpoB "Touka
pocra"

<2> X - Toj MOTy4eHHst CyOCHINH.

Ipunoowcernue N 2

K Memoouueckum pekomenoayusim

MHUHUMAJIBHBIE UH/IUKATOPBI U IIOKA3ATEJIN
PEAJIM3AIIMMA MEPOIIPUSATHUH MO CO3JJAHUIO U
OYHKIIMOHUPOBAHUIO B
OBIIHIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U
MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM
HAINIPABJEHHOCTEH "TOYKA POCTA"



HaumenoBanune MuHuMaiabHOE MunumaiabsHOE Meronuka pacyera
UHIMKATOpa 3HAYeHHE B rOJ1 V11 | 3HA4YEHHE B IOJ JJIs MUHUMAaJIbHOTO
(mokasarens) 0011e00pa30BaTeIbHBIX| MAaJOKOMIUICKTHBIX |[TOKA3aTels B IIEJIOM I10

opraHuzanuii, He  |001eo0pa3oBaTeIbHBIX| CYOBEKTY Poccuiickoit
SIBIIAFOLLINX CS OpraHu3aun ®enepauuu, B TOJ
MaJIOKOMIUIEKTHBIMU
YucneHHocTh 300 100 CymMa 3HaueHU I
0OyJaronuxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiThs - 50) [Moka3aTens mo BceM
00111€00pa30BaTENBHOM 00111€00pa30BaTENILHBIM
OpraHu3aIuiy, OpraHusanusam, Ha 6aze

OCBaMBalOIIMX JBa U
0oJiee yueOHBIX
[peaMeTa U3 uncia
[peIMEeTHBIX o0nacTen
"EcTecTBeHHO-HayUHbIE
peaMeTsl”,
"EctecTBeHHbIE HayKu",
"Marematuka u
uHpopMaTuka',
"OO0111eCTBO3HAHUE U
ecTecTBO3HAHHE",
"TexHomorus" u (WK)
KYpPCbI BHEYPOUHOH

e TeIbHOCTH
OOLIEMHTEIIEKTyaIbHON
HATIPABIEHHOCTHU C
MICII0JIb30BaHUEM
CpeACTB OOyUYeHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

KOTOPBIX CO3/1aI0TCSI
eHtpbl "Touka pocra"

(uenoBek)

ducneHHocTh 60 30 CymMma 3Ha4eHHI
00y4Jaromuxcs (B rox otkpbiTHs - 30) |(B rox OTKphITHs - 15) |[MoKa3arens mo Bcem
00111€600pa30BaTENbHOM 00111€600pa30BaTEIbHBIM
OpraHu3aIny, OpraHu3aIysM, Ha 0a3e
OCBaMBAIOLINX KOTOPBIX CO3JIAlOTCS
ITOTIOJIHUTEIIbHBIE eHTpsl "Touka pocra"
0011e00pa3oBareIbHbIC

MPOTPaMMBI

TEXHUYECKON U
€CTECTBEHHO-HAY4YHOU
HAIPaBJIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeAcTB OOyueHHs U
BocniuTaHus LlenTpa
"Touka pocra" <4>
(denmoBek)

I[OJ'I}I NnCaarorn4cCKux

100

100

100




PaOOTHUKOB LIEHTpPA
"Touka pocra",
[IpoLIeIINX 00y4YeHne
[0 MPOrpaMMaM U3
peecTpa mporpaMm
[OBBILICHUS

KBTI (DUKAITH
(beneparbHOTO
oniepaTopa <5> (%)

<3> Hcnonp30BaHue CPeACTB 000pyHOBaHUs, 00YUICHUS U BOCIIUTAHUS BOZMOYKHO Ha BCEX YPOBHSX
o0uiero o0pa3zoBaHus U LeJIeco00pa3Ho Ui pealn3alidi YPOUHOH U BHEYPOUHOH JEATEIBHOCTH O
IIporpaMmaM €CT€CTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBlIeHHOCTEeH. Pacuer mokasarens
npelycMaTpuBaeT  CyMMHpOBAHHE  YHUCICHHOCTHM  oOydaromuxcsi — oOuieo0pa3oBareiabHOU
OpraHu3aly, KaXAbld U3 KOTOPbIX 33J€HICTBOBAH B OCBOEHUM HE MEHEE JBYX IPEIMETOB, KYpPCOB,
TUCIHUIUIAH (MOJyNel) eCTeCTBEHHO-HAYYHONM U TEXHOJOTMYECKON HampaBlIeHHOCTEH B paMKax
peau3ali OCHOBHBIX O0O0I1€00pa30BaTENbHbIX MPOrpaMM. YUYUTHIBAIOTCS yuyeOHbIE NMPEAMETHI U3
yuciia TpeAMETHBIX oOsacteid "Maremarnka u  uHpopmatuka', "OOIIeCTBO3HAHHE |
ecrectBo3Hanue", "TexHonorus", "EcrecTtBeHHO-HayuHble npeaMeThl”, "EcTecTBeHHblE Hayku'" U
(unu) Kypchl BHEYPOUHOHM JEATEIbHOCTH, pealn3yeMble C HCIIOJIb30BAHUEM CPEICTB OOyueHUs U
Bocriutanus llentpoB "Touka pocta". B ciyuae, eciu B oOuieoOpa3oBaTebHON OpraHU3aIliH,
o011asi YUCIEHHOCTh 0O0YYAIOIINXCSl MEHbIIIE YKa3aHHOTO 3HAYCHHMsI, 3HAYCHHE MOKA3aTeNsl TOJKHO
coctaBisATh He MeHee 80% OoT 00IIeli YNCIIEHHOCTH 00YUYaIOIIMXCSl.

<4> B cnyuae, eciu B o0I1e00pa3oBaTeIbHON OpraHU3alMy, O0IIas YHCICHHOCTh O0y4aronuxcs
MEHbBIIIE 3HAYEHHS, YKA3aHHOIO B IOKas3aTesie 1, 3HAaueHHE IOoKa3aTelsl JOJDKHO COCTaBJISATh HE
MEHee 20% oT o0meit YHCIECHHOCTH o0y4aromuxcs. Jliist MaJIOKOMILJIEKTHBIX
0011e00pa30BaTeNbHBIX OpPraHU3alMi JOMYCKAeTCs OTCYTCTBHE JIUIEH3UM Ha JIOMOJHUTEIbHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOIOJHUTEIBHOTO 00Pa30BaHHUS.

<5> B cootBercTBUM ¢ NyHKTOM 2 yactu 5 ctatbu 47 denepanpHoro 3akona ot 29.12.2012 N
273-®3 "O6 oOpazoBanuun B Poccuiickoit ~®epepauun" TOBbILIEHHE KBaTU(UKALUU
NeAarornyeckux pabOTHUKOB OCYIIECTBIIIETCS HE peXe OJHOro paza B Tpu rozaa. IloswimieHue
KBaJTM(UKAIMK Nefarornyeckoro pabotHuka nentpa "Touka pocra" 3acUMTHIBaeTCS NpU HAIWYUU
JEUCTBYIONIETO (C JIaThl MPOXOXKJECHUS MPOIUIO He Ooisiee 3 JIEeT) YAOCTOBEPEHHUS O TOBBIIICHUU
KBaJM(HUKAIMK 10 MpOrpaMMaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsM Llentpa "Touka pocra',
WIM TIPOXOKJIEHUM OOydeHUus Mo IMporpamMmaM (QenepalbHOro omepaTopa. Takke yUHUThIBaeTCs
HaJIMYMe Yy TNeNaroruyeckux paOOTHUKOB YIOCTOBEPEHHH O TMOBBIIIEHUH KBaIM(UKALUU T10
nporpaMmmaM  u3  @DenepasibHOrO peectpa 00pa3oBaTENbHBIX MPOrpaMM  JOMOJHUTEIBHOTO
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

Ipunooscernue N 3

K Memoouueckum pekomenoayusim

HEPEYEHD OBHIEOBPA3OBATEJIBHbBIX
OPTAHM3AIIUHA, HA BA3E KOTOPBIX IIJIAHUPYETCSI
CO3JAHUE U ®PYHKIIMOHUPOBAHUE LIEHTPOB
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OBPA30OBAHUSA ECTECTBEHHO-HAYYHOU U
TEXHOJIOT'MYECKOH HAIIPABJIEHHOCTEH "TOYKA
POCTA"B _ 104Y B PAMKAX ®EJIEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHUE" B

POCCHUHUCKOM ®EJEPAIINN)

(HAUMEHOBAHMUE CYBBEKTA

HaumenoBanune
MYHULUIIAJIBHOTO
oOpa3oBaHUs

/1]

HaunmenoBaunue

0011600pa3oBaTeIbHON

opraHusanuu, Ha 6asze

KOTOPOi1 MIaHUpyeTCcs

co3nanue Llentpa
"Touka pocra"

IOpunnueckuii anpec
00111600pa3oBaTeIIbHON
opranusanui (1o

yCTaBy)

HucneHHOCTh
0OyJaronmxcs|

ManokomIieKTHas
(ma/HeT, KOJIMYECTBO
KJIACCOB-KOMILJIEKTOB)

Ipunoowcenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOI'MYECKOU
HATIPABJIEHHOCTEH "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPTAHU3ALINN>

1. O01mune mMoJI0KEeHUA

1.1. Lentp oOpa3oBaHUs €CTECTBEHHO-HAyYHOW W TEXHOJOTHMYECKOW HampaBieHHocTed "Touka
pocta" Ha 0a3e <HauMMEHOBaHHE 00IIe0Opa3oBaTEIHPHON Opranu3anun> (nanee - LleHTp) co3man ¢
LENBI0 Pa3BUTUS Y OOYYAIOIIMXCS €CTECTBEHHO-HAyYHOH, MaTeMaTH4ecKoil, MHPOpPMalMOHHOM
TpaMOTHOCTH, (POPMHUPOBAHMSI KPUTHUECKOTO W KPEATUBHOT'O MBIINUICHHS, COBEPIICHCTBOBAHWSI
HAaBBIKOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HAIPABICHHOCTEN.

1.2. L[CHTp HC SBJSCTCA INOPUIUYCCKHUM JIMIIOM U HCﬁCTByeT IJIL DOCTHXKCHUA YCTABHBIX eiei

<HaWMeHOBaHHUE 00IIe00pa30BaTEIBLHON OpraHM3anuu> (Janee -

Yupexaenue), a Takke B IENIX

BBIIIOJIHEHMSI 3aJad M JOCTIDKEHHS IOKazaTeleid Hu PE3YJIbTATOB HAILIMOHAJILHOTO IIPOCKTA

"ObpazoBanue".

1.3. B cBoeii pesrenbHocTH LleHTp pykoBonctByercs PeaepanbHbIM 3aKOHOM Poccuiickoit




Oenepannn ot 29.12.2012 N 273-®3 "OO6 obpazoBanuu B Poccuiickoit Denepanmn’, ,
JpPYrUMU HOPMAaTHBHBIMM JOKyMEHTaMu MunHucrepcrBa npocseuieHuss Poccuiickon ®denepanuu,
VMHBIMM HOPMATHUBHBIMHM IpaBOBBIMH akTamMu Poccuiickoit denepanuu, nporpamMmon pa3BUTHUS
<HauMEHOBaHHE O0IIe00Pa30BaTENFHON OpraHU3alMK™>, IUIAaHAMU pabOTHl, YTBEP)KICHHBIMHU
yupeauteneM U HactoamuM [lonoxxenuem.

1.4. LleHnTp B CBOEH J1€ATEIBHOCTH MOAYMHACTCS PYKOBOJAUTEIIO Y UPEXKACHUS (IIUPEKTOPY).

2. Lean, 3apaum, pyHkuuu aesarejabHoctu lentpa

2.1. OcHOBHOM 1ENbIO AesATeIbHOCTH lLleHTpa sBISETCS COBEPLICHCTBOBAHWE YCIOBHM JIst
MOBBIIIICHUSI KauecTBa OOpa30OBaHUs, PACIIMPEHHS BO3MOXKHOCTEH OOy4Jaromuxcs B OCBOCHHH
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HANpPaBJICHHOCTEH, Mporpamm
JIOTIOTHUTEITFHOTO 00pa30oBaHMs €CTECTBEHHO-HAYYHON U TEXHUYECKOW HANPaBICHHOCTEH, a TaKxKe
JUTSL TPAKTUYECKOH OTpaboTKU yueOHOro MaTepuaia no yueOHsIM npeameram "dusuka, "Xumus",
"bronorus".

2.2. 3agayamu LleHTpa sSBIASAIOTCS:

2.2.1. peanu3anus OCHOBHBIX O0OIIEO0pa30BaTEIbHBIX NPOrpaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOM U TEXHOJOTMYECKOM HAIIPaBICHHOCTEW, B TOM YMCIIE B paMKax BHEYPOYHOU
JIESITEIBHOCTH 00Yy4aroIuXcs;

2.2.2. pa3paboTka M peanu3alys pPa3HOYPOBHEBHIX JOMOJHUTENIBHBIX 00I11e00pa30BaTEIbHbBIX
porpamMM €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HANpaBJIEHHOCTEH, a TakK)Ke€ MHBIX MPOrpamm, B
TOM YHCJI€ B KAHUKYJISIPHBIN MTEPUO,

2.2.3. BOBJIEUCHHE o6yqafomnxc;1 Hn 1€Jarorut4cCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIIbHOCTD,

2.2.4. opraHuzanMs BHEY4eOHOM JEeATENIbHOCTH B KaHUKYJSPHBIA mepuoj, paspaboTka H
peanu3alys COOTBETCTBYIOUIMX 0Opa3oBaTeNbHBIX NpPOrpaMM, B TOM 4HCIe s Jarepei,
OpraHU30BaHHbBIX 00Pa30BaTEIbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBINA TIEPUO/;

2.2.5. TOBBIIICHUE HpOCI)eCCI/IOHaJ'ILHOl"O MacCcTepCTBa TNEAArOrMUCCKUX pa6OTHI/IKOB L[eHTpa,
peAIM3YIOIHUX OCHOBHBIC U JOIIOJIHUTCIIbHBIC O6H_ICO6paSOBaTeJIbHBIC nporpamMmal.

2.3. LlenTp nnsi JOCTUKEHHUSI 1I€JI U BBITIOJIHEHHMS 33/]a4 BIPAaBE B3aUMOJIEHCTBOBATH C:
- pa3IUYHBIMU 00pa30BaTEIbLHBIMU OPraHU3AMAMEI B (HOPME CETEBOTO B3aHMO,ICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsIMHU, Ha 6a3e KOTOPhIX co3/anbl IeHTpHI "Touka pocra";

- ¢ (enepadbHbIM OINEPaTOpPOM, OCYHIECTBIAIOMIMM (QYHKIMM 1O HHPOPMALMOHHOMY,
METOJUYECKOMY M OPTaHU3aLMOHHO-TEXHUYECKOMY COIIPOBOXKICHUIO MEPOIIPUATHH IO CO3AHUIO U
byHKIMOHUpOBaHUIO TEHTpoB "Touka pocrta", B TOM 4YHCIE 110 BOIMPOCAM TOBBIIICHUS
KBaJIM(DUKALIMY MTeJarOrTHYeCKuX pabOTHUKOB;

- 00y4JarmuMHUCS U POIUTENIMU (3aKOHHBIMU NPEACTABUTEISIMU) OOYyYaIOIIUXCS, B TOM YHCIIE C
MPUMEHEHUEM JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

3. lHopsinox ynpasJienusi llenTpom "Touka pocra'

3.1. PykoBogutens VYupexaeHus U3MA€T JOKaJIbHBIA HOPMAaTHBHBIM aKT O Ha3HAYEHUU
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pykoBoautens Llentpa (kypaTopa, OTBETCTBEHHOIO 32 (YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O
co3nanuu Llentpa u yrBepxkaenuu [lonoxxenue o aesrensHoctu LlenTpa.

3.2. PykoBoautenem llenTpa MokeT OBITh Ha3HAYEH COTPYIHUK YUPESKICHHUS U3 4YHUCIA
PYKOBOJSIIIIUX U EAArOrM4eCKuX pabOTHUKOB.

3.3. PykoBoaurens LlenTpa o0s13aH:
3.3.1. ocylecTBIISATh ONEpaTUBHOE PYKOBOACTBO LIeHTpoM;

3.3.2. IpEACTABIATE MHTCPECHI L[eHTpa 10 AOBEPCHHOCTH B MYHUIMIIAJIBHBIX, I'OCYAapCTBCHHBIX
OpraHax peruoHa, Opra’Hru3aluiax i peain3allun ueneﬁ H 3a1a4 HeHTpa;

3.3.3. oTunthiBaThCs nepen PykoBoguTenem YupexaeHus o pe3ynbrarax padotsl LlenTpa;

3.3.4. BBIONHATH WHBIE OO0S3aHHOCTH, MPEAYCMOTPEHHBIC 3aKOHOIATEIBCTBOM, YCTaBOM
Yupexaenus, T0HKHOCTHON HHCTPYKIMEN U HacToAmuM [lonoxxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocymiecTBIATh paccTaHOBKY KajapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISIETCS
MPUKA30M PYKOBOJIUTENS Y UPEKIACHUS,

3.4.2. 0 COTJaCOBaHUIO C PYKOBOAMTENIEM Y UpPEXKICHHS OPraHU30BbIBATh Y4€OHO-BOCIIUTATEIbHBIN
nporecc B LleHTpe B COOTBETCTBUU C IeNsIMHU U 3aauaMu L{eHTpa 1 oCyIIeCTBISITh KOHTPOIb 3a €ro
peanuzanuei;

3.4.3. oCylecTBIATh MOATOTOBKY OOyYaloIMXCSd K YYacTHIO B KOHKYpCax, OJIMMIIHAIaX,
KOH(EPEeHIMSIX U UHBIX MEPOIPHUATHIX MO MPo(UITt0 HanpaBlieHuH aearenbHocTu LlenTpa;

34.4. 1o COIVIACOBAHHMIO C PYKOBOAMUTENIEM YUPEKICHUS OCYIIECTBISTH OPTraHU3alUI0 U
IPOBEICHUE MEPOIPUATHI 1O MPOGUITIO HATIPABJICHUH AesTenbHocTH LleHTpa;

3.4.5. OoCylIECTBIATh MHBIC TIPaBa, OTHOCSIIMECS K JeaTeNbHOCTH LleHTpa u He mpoTuBOpeyaue
HeIsiM W BHUJAAM JESTENbHOCTH 00pa3oBaTeNbHON OpraHM3alliH, a TakKKe 3aKOHOAATeIbCTBY
Poccuiickoit denepanuu.

Ipunooicenue N 5

K Memoouueckum pekomeHOayusam

PEKOMEHJIAIIMU 11O UCITOJIB30BAHHIO
CTAHIAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
EHTPA "TOYKA POCTA" IIPU PEAJIN3ALINN
IMPOI'PAMM ECTECTBEHHO-HAYYHOM "
TEXHOJOT'MYECKOMW HAITPABJIEHHOCTEM

[lepeuenr cTaHgapTHOTO KOMIUIEKTa oOopynoBaHUs s ocHamieHus llentpoB "Touka pocta"
c(OpMHUPOBAH C yYETOM pPsiia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMIT TpEeeMCTBEHHOCTH CUCTEM oOopynoBaHus. O6opyaoBaHKE ISl TPOBEACHUS YUEHUYECKUX
NPaKTUYECKUX PAa0OT sBJIsIeTCS OOIIMM Ul YpOBHEH OCHOBHOTO OOIIEr0 M CpelHero OoOIIero



oOpa3oBaHus. B cucTremMe HarIsgHBIX CPEACTB OOYYCHHS W JEMOHCTPAIIMOHHOTO OO0OpYIOBaHUS
UMEIOTCSl 0a30BBIE AJIEMEHTHI, 00IIUe IS OCHOBHOTO OOIIET0 M CPEJHEro OOIIero oO0pa3oBaHMS.
[udposas nabopatopus u 000pymOBaHHE OOINEr0 HAa3HAYCHHUS TO3BOJISIOT 00ECIeUnBaTh
JESATEIIbHOCTh OOYYAIOIIMUXCS KaK B OCHOBHOW, TaK W B CTapIiel IIKOJE, a B COBOKYITHOCTH C
UQPPOBBIMU JTA00OPATOPUSAMHU IO (PHU3UKE, OMOJOTHH M XUMHUH - TPAKTHYECKYIO JICATEIBHOCTH B
paMKax M3y4eHHsl €CTeCTBEHHO-HAy4HBIX mpeaMeToB B 10 - 11 kiaccax Ha yriayOJieHHOM ypOBHE.

[TpuHIMN  coueTaHMs KIACCHYECKMX M COBPEMEHHBIX CPEICTB H3MEPEHHH U CIOCOOOB
IKCIEPUMEHTAJIBHOTO HCCIICOBaHUs sIBICHHHA. B cocTaB 00OpyIOBaHUS BXOMAT KIACCHYECKHE
CpeAcTBa M3MEpeHHs (HAampuUMep: IWHAMOMETPHI, CTPEJIOYHBIE aMIepMETpP M BOJIBTMETP) U
nudposbie mpubOpbl (Hampumep: U(pPoBbIE BECh, ceKyHI0MEp) U AaTduuku. CoOI0IEHUE ITOTO
NPUHIUIIA UMEET 0c000€ 3HaYCHHE Il YPOBHS OCHOBHOTO OOIIETr0 00pa3oBaHMsI, MOCKOJIBbKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO €O croco0amMu W3MEpeHHs (U3NYECKUX BEIHYUH, (HOPMHUPYETCS
NOHMMAaHWE MPUHIUIOB JCUCTBUS AaHAJIOTOBBIX H3MEPUTENBHBIX NPHOOPOB M oOecreynBaeTcs
nepexo K NCIOIb30BAHNIO0 HHCTPYMEHTOB I (PPOBOI TabOpaTOPHH.

[TpuHIMN pHOpHUTETa YYEHUYECKOTO SKCIIEPUMEHTA /ISl peall3allii CHCTEMHO-AEATEIbHOCTHOTO
nonxona. Peanuzaius CHCTEMHO-IEATEIHHOCTHOTO MOAXO0Ja B OOYYEHHH €CTECTBEHHO-HAYyYHBIM
npeaMeraMm OasupyeTcsi B TEpPBYIO OdYepellb Ha BOBJICYEHHH OOYYAIOIUXCA B MPAKTUYECKYIO
JESTENIbHOCTD 110 TPOBEJCHHIO HAOII0AeHH U onbITOB. [I03TOMY 3HaUMTENbHAS YACTh HAOIIOJCHHIA
U OMBITOB, KOTOPBIE B TPATUIMOHHOW METOAMKE TNpEAaraiuch Kak JIeMOHCTPAIlMOHHEIE,
MIEPEHECEHBI B Pa3psll yueHH4eckux padot. Cienyer OTMETUTh, YTO B HACTOSIIEE BPEMs U3yUYCHHE
Gu3MKM, XUMHH ¥ OHWOJOTMM B OCHOBHOHW WIKOJIE W Ha 0a30BOM YypOBHE CTapiieil IIKOJIBI
OpUEHTHUPYETCSI Ha OCBOCHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KOTOPOE HJAET Yepe3 pa3BUTHE
CIOCOOHOCTEH yJaluxcsi aHAIM3UPOBATh PA3HOOOPA3HYIO €CTECTBEHHO-HAYYHYIO WH(POPMALHIO H
MCIIOJIb30BATh IMOJIYYCHHbIE 3HAHUS ISl OOBSCHEHUS SBICHUI U MPOLIECCOB OKPYXKAIOIIETO MHPA;
NOHUMAaTh OCOOCHHOCTH WCIIOJIB30BAaHUS METO/JOB €CTECTBO3HAHUS JUIS MOJYYCHHs HayYHBIX
JTAHHBIX; MPOSBISATH CAMOCTOSATEIHHOCTh CYKJIEHUI U MOHUMATh POJIb HAYKU U TEXHOJIOTHYECKHX
WHHOBAIM B Pa3BUTHUU OOIIECTBA; OCO3HABATH BAYKHOCTh HAYYHBIX HCCIEIOBAHUN M WX CBS3b C
HalllUM MaTepHaJbHBIM OKPYKEHHEM U COCTOSIHMEM OKpykarouled cpenbl. OpHeHTanus Ha
€CTeCTBEHHO-HAYYHYIO TPAMOTHOCTh IMPEIOoJaracT akIeHT Ha METOJOJOTHIO HAayKH M HAIPSIMYIO
CBSI3aHO KaK ¢ OOIIMM YHCIIOM YUYEHHUYECKHX OIBITOB B KypCax €CTECTBEHHBIX HAyK, TaK M
HAIpaBICHHOCTBI0O WX Ha (OPMHUPOBAHHWE CAMOCTOSATEIBHOCTH JEHCTBUH TIpHU TPOBEICHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcnonp30BaHue CpEACTB HAMNIAIHOCTH W Yy4eOHOro oO0opynoBaHUS B y4yeOHOM mMpoliecce
HAIPABJICHO HA BBITIOJNHEHUS CIICAYIOMUX (QYHKIHMH: OOecreuynuBaloT 0oJjiee TOTHYI0O W TOYHYIO
uH(poOpMaIlMi0 00 M3yd4aeMOM SIBIEHUU WIM OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT MOBBIIIECHHUIO
KaduecTBa O6y‘I€HI/I$I; IIOMOraloT B MAaKCHMaJILHOU MCPE pPa3BUTH IMO3HABATCIIBHBIC HWHTCPCCHI
yUaluxcs; MOBBIMAIT YPOBEHb HATTSAHOCTH U JOCTYIHOCTH OOYYEHHs; YBEIHMYHUBAIOT O0BEM
CaMOCTOSITENIFHOW Pa0OTHI YUAIIUXCSl HA YPOKE U BHEYPOUHOM JIEATEITLHOCTH; CO3Af0T YCIOBHS IS
OpTraHHU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U UCCIIEIOBATEIBCKOM EATeNhbHOCTH; JAI0T
BO3MOJKHOCTh JIOCTYITHEE M TJIy0XKe€ PACKPBITh COACpKaHWE y4eOHOTO MaTepHuayia, CIOCOOCTBYIOT
(hOPMHUPOBAHMIO Y YHAIUXCS MTOJOKUTEITFHBIX MOTHBOB O0YUICHHUSI.

Baxwneitmelt uvacteio ocHameHus llentpa "Touka pocta" sBisercs uudposas nadoparopus,
nepevyeHb JaTYMKOB KOTOPOU IMO3BOJISIET MCIIOJIB30BATh 3Ty Ja00OpaTOPHIO MPU U3yYeHUH (PU3HKH,
XUMHUH U OnoJoruu. BeeseHne B MIKOJBHBIN SKCIIEPUMEHT HU(POBBIX JTaTUUKOB ISl peruCTpaliu
Pa3IMYHBIX BEJIMYUH M BO3MOXKHOCTH HCIOJb30BaTh KOMIbBIOTED (CMapT(OH WM IUIAHILET) JUIs
pacueToB U OMOPMIICHHS PE3YJIhTATOB OIBITOB, TO3BOJISET TMEPEHTH Ha HOBBIM KayeCTBEHHBIN
YPOBEHb IPOBEJACHUS HU3MEPEHUM, YIPOCTUB IIPOLECC U3MEPEHHMM M IOBBICUB HMX TOYHOCTD.



[TosiBnieHre HMQPPOBBIX TEXHOJOTUH B JIaOOpaTOPHBIX paboTax MOBBIMIAET HUX AaKTYalbHOCTh U
MPUBJIEKATEILHOCTh B COZHAHUHM COBPEMEHHOT'O IIKOJIbHMKA, YCUJIMBAET HATJIAIHOCTh KaK B XOJI€
OMBITOB, TaK U MpPU 0O0pabOTKEe pPEe3yJIbTaTOB C HCIOJB30BAHHWEM IPOTPAMMHBIX CpeAcTB. s
OKCIIEPUMEHTOB IO OWOJIOTUM M XHWMHHU 3TO SIBISETCS 3HAYUMBIM TIEPEXOJIOM OT Ka4eCTBEHHBIX
HaOJIIOJICHUH U OIBITOB K KOJUYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnons3oBanne I.IH(prBOﬁ J'Ia60paTOpI/II/I CYIIECTBEHHO HU3MCHACT IOAXOAbl K IPOBCIACHUIO U
JAEMOHCTpallMOHHBIX, U YYHCHHUYCCKNX OIIBITOB:

Hcnons3oBanne I.IPI(i)pOBI)IX JaT4YUKOB B Kad€CTBC M3MCPUTCIIBHBIX HWHCTPYMCHTOB H3MCHACT
oAXOAbl K IIPOBCACHUIO IIPAMBIX H3MepeHHﬁ (bI/I3I/ILIeCKI/IX BCJIMYHH.

TpaguIIMOHHO B KadyecTBE CPEACTB H3MEPEHUS HCIIOJIB30BAUCh MPOCTEHININE HHCTPYMEHTHI
(ppIYa)KHBIC BECHI W Pa3HOBECHI, MEH3ypKa, TUHAMOMETP, TEPMOMETpP) M CTPEIOYHBbIC HPUOOPHI
(ammepmeTp U BOJIBTMETD).

Hcnonb3oBanue I_[I/I(I)IZ)OBLIX AATYHUKOB IMO3BOJIAACT Ha COBECPHICHHO APYTOM KAa4YC€CTBCHHOM YPOBHC
MMPOU3BOJANTL H3MCPCHUA BPCMCHHU, PACCTOAHUA, HUMCTbL BO3MOXKHOCTH PCruCTpupoBaTb U
Ha6J'IIO,I[aTb N3MCHCHHEC BO BPCMCHHU TAKUX BCIMYHH KaK TCMIICPATYpPaA, IJICKTPUICCKOC HAIIPSKCHUC,
CHJila TOKa U T.A.

OTH BO3MOXXKHOCTH I103BOJISIFOT, HAIIpUMEP, Ha YpoKaxX (PU3MKU C BBICOKOW TOUHOCTBIO M3MEPHUTH
MT'HOBEHHYIO CKOpPOCTh T€Jla, JIBHXKYILErocsi HEpaBHOMEPHO, HaOJr0AaTh B JMHAMMKE IPOLECC
ANIEKTPOMATrHUTHON MHIYKLIHMH, BOZHHUKHOBEHUE M U3MEHEHUE MHIYKLHOHHOI'O TOKA, UCCIEN0BATH
U3MEHEHUE TEMIIEPATyphl C TEUEHUEM BPEMEHHU B IIPOLIECCE YCTAHOBJICHUS TEIUIOBOIO PABHOBECUS U
T.J.

Ha ypokax Ouosoruu mMOSBISETCS BO3MOXXHOCTb HOJIYYUTh KOJUYECTBEHHbIE JaHHBIE IpHU
IIPOBEJICHUH OIIBITOB, HAIIPUMEP: NpU ONpe/esieHnn (PaKTOPOB, BIMSIOLUIMX HA CKOPOCTH Mpoliecca
dorocuHTe3a, NPU HU3YYCHUM [IbIXaHUs KOpPHEW M JIUCTbEB, MPHU HCCIEJOBAHUU YCIOBUM
IPOpPACTaHUs CEMSH U T.1.

Ha ypokax XxumMuu Ha KOJWYECTBEHHBIH YPOBEHb MEPEXOAT MPAKTUUECKHE PAOOTHI MO0 HU3YUYCHUIO
Mpoliecca EKTPOIN3a, UCCIECOBAHUE SK30TEPMUUECKUX U SHIOTEPMUUYECKUX PEAKIUH, TEMI0OBOTO
sbdexra roperus tormBa U T.a. C UCHOJIB30BAaHUEM TPATUIIUOHHBIX "aHAIOTOBBIX" CPEACTB
noM0OHbIE W3MEPEeHMsI BBINOJHUTH HEBO3MOXHO. OpHako, MNpH Tepexoae Ha UPPOBYIO
1abopaTopri0 B TEMAaTHYECKOM IUIAHMPOBAHUM HEOOXOAMMO IMPEAyCMOTPETH JIOMOJHUTENIBHOE
BpeMs A 00ydeHHsl paboTe ¢ JaT4YMKaMH, BKJIIOYas COOPKY SKCIEPUMEHTAIBHON YCTAaHOBKH C
JaTYMKaMU, CHATHE NTOKAa3aHUM C IKpaHa KOMIIBIOTEPA, ONPEIEICHUE OTPEIIHOCTEN U3MEPEHUI.

Jns paboThl ¢ HU(POBBIMU JaTYMKAMHU HCIIOJIB3YETCs CIELUANbHOE MPOrpaMMHOE oOecreueHue,
YCTaHOBJIEHHOE Ha KoMmmbloTep. JlJis KOMMyHMKalUuu LU(POBBIX AATYUKOB, 3aMUCU U XpaHEHHUS
uHpOpMaLKK, MOJYYEHHOH ¢ X MOMOUIbIO, IU(pOoBast 1a0opaTopus UCIOIb3YeTCsS B KOMILJIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonp30BaHne KOMIBIOTEPHON (OpPMBI perucTpalyy MOJYYEHHBIX 3HAYEHUHW M MOCTPOCHHUS
rpaduKOB HM3MEHSET TOAXOAbl K O(QOPMIICHHIO JIAOOPATOPHBIX W TMPAKTUYECKUX padoT
00yJarIuMucs.

JlaHHbBIe, MOJIyYeHHBIE TTPU TTOMOIIH ITUGPOBBIX TaTYMKOB, BHOCSATCS B DJIEKTPOHHBIE TAOIHUIIBI, YTO
IMMO3BOJIACT CTPOUTH rpa(bmq/l 3aBHCUMOCTEN HCCICAYCMBIX BCIWYHWH Ha 3KpaHC KOMIIBIOTEpA. Ha
OCHOBaHUU ATUX TpadUKOB JENaTh BBIBOJBI O XapaKTepe 3aBUCHMOCTH BEITUYHMH OT BPEMEHHU WIIH
Ipyrux mapameTrpoB. Ha  yrmyOmeHHoM  ypoBHE 1enecooOpa3Ho 00y4aTh  TPOBOIUTH



aNMpPOKCHMALIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3MPOBATh PYTHHHBIC IMPOLEIYPHl 3aIllOJTHCHHS
TaOJIMII, BBIMOJTHCHUE OJIHOTHITHBIX pacueToB, moctpoeHus rpadukoB. {udposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYI OKCIEPUMEHTATBHYI) YCTAaHOBKY M IPUKPEIHTH
dororpaduro B 37eKTpOHHBIA O0T4eT. TakuM 00pa3oM, OCYIIECTBISIETCS MEepexon K 0(pOPMIICHUIO
AIIEKTPOHHOT'O OTYETA O MPOJICITAHHOM IKCIIEPUMEHTE, MPOSKTHON MIIM MCCIIEI0BATEIBCKOM padoTe.

Bo03M0OXHOCTB UCTIONB30BaHMSI BHICOHAOIIOICHHUS 33 IPOIIECCOM BBIMOJIHEHUS MTPAKTHYECKUX padoT
00y4aromuMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

DJIEKTPOHHBI  OTYET O MPOJACTAHHOM NPAaKTUYECKOH paboTe MOXKET  CONPOBOXKIATHCS
NpUKpeIvieHHON  (oTorpaduei, KoTopas TO3BOJSIET OICHUBATh IPABUIBHOCTH COOpaHHOU
OKCIEPUMEHTAJIBHONH yCTAHOBKM, 0OJ€e TMOJHO ONpeAeisTh TOJIHOTY U TPaBUIBHOCTD
IPO/IETAHHOTO UCCIICIOBaHMA, aHAJTU3UPOBATh JIOCTOBEPHOCTD MIPEICTaBICHHBIX
IKCIEPUMEHTAJbHBIX JIaHHBIX. [IpM  OJHOBPEMEHHOM  BBINOJIHEHUH PA3HBIMH  TPYIIIAMH
00ydJarommxcsi pa3HbIX MCCIEIOBATEIBCKUX pPabOT Ieaecoo0pa3Ho HCIOJIb30BATh BHICO3AMHUCH
BCero xoaa pabor. B 3ToMm ciyyae OlLEHMBATBCS MOTYT HE TOJBKO NPEAMETHBIC PE3yJIbTAThI,
CBSI3aHHBIC C MTPOBEACHNEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHHUKATUBHBIC W PETyJIITUBHBIC
NCHCTBUS: TUIAHUPOBAaHUE pPaOOTBHI, OTCIEKHBAHUE XoJa pabOThl, KOPPEKIHs IUIaHa pPaOOTHI,
KOMMYHHKAIIMSI B COBMECTHON JEATEIBHOCTH, HATMYNE (WM OTCYTCTBHE) KOH(DIMKTOB M CIIOCOOBI
UX PELICHHUS.

Hcnonp3oBanne nupoBbIX J1a00PaTOPH CYIIECTBEHHO PACIIMPSIET CIIEKTP BO3ZMOXKHBIX ONBITOB U
UCCIIEIOBaHM, OCOOEHHO 3TO KacaeTcs N3ydeHUs! OMOJIOTHH U XUMUH.

Pacimmpenue crexkrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATH HA IPUMEPE HU3YYEHHUs
AIIEKTPOMArHUTHON MHIYKIHU B Kypce (u3uku. [Ipu HCIONB30BaHMM CTPEIOYHOTO aMIlepMeTpa
TPaJULIMOHHO HAOMIONAIOT JUIb (AKT BO3HUKHOBEHMSI MHAYKIMOHHOTO TOKAa B IPOBOJHHUKE U
M3MEHEHHUE €ro HaIlpaBJICHUs NMPU U3MEHEHUU CKOPOCTH BHECEHMs] MarHuTa WM €ro MOJSPHOCTH.
Hcnonb3oBaHue IUQPPOBOrO JaTyMKa IO3BOJSET NOAY4YUTh ocuuiuiorpamMmy OJIC uHAYKIMH,
BO3HUKAIOIIEH B KaTyIIKe, [IPU MPOJIETEe Yepe3 Hee MarHuTa. JTO MO3BOJISET CPAaBHUBATH 3HAUCHHUS
MakcuManbHbIXx OJIC mpu mposere yepe3 KaTyLIKy MarHuTa C pasHbIMH CKOPOCTSIMM U C Pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJTy4YEHHOU 3aBHCHUMOCTH, KOHCTPYHPOBAaTh
9KCIIEPUMEHTAJIbHBIE 33J]a4l 110 U3YYEHHIO 3JIEKTPOMAarHUTHON MHIYKIUU.

[udposas mnabopaTopus MO3BOJSET OPraHU30BaTh MPOCKTHYIO M y4€OHO-HCCIIEI0BATEIHCKYIO
JeSITebHOCTD IIKOJBHUKOB KaK B paMKaX YpOKOB, TaK M BO BHEYPOUHOH nesTenbHOCcTH. Hanuuue
pa3HooOpa3HbIX MUQPPOBBIX JAaTYMKOB Ja€T BO3MOXKHOCTH TPOBOJHMTH CaMble pPa3HOOOpa3HbIC
UCCIIIOBaHMs, ONMUPAsACh HAa MHTEpechl oOywaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
WCCIIC/IOBAaHUST  HKOJIOTUYECKON HANpPaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHHUs
OKpY’Karollen cpelibl, U3y4eHUIO 3KOJIOTMYECKOTO COCTOSIHUS MOMEIEHHUH IIKOJIbI, TOYBbI, BO3/1yXa
B HAaceJEeHHOM MyHKTe U T.J. MccnenoBarenbckue paboThl ¢ UCIOIb30BaHUEM LU(POBBIX JaTUNKOB
nenecooOpasHo mpetararh ywammmes 10 - 11 kjmaccoB B pamkax o00s3aTelnbHOM Ui HUX
MIPOCKTHOHN JIeATEIEHOCTH. BBIMOTHEHNE TaKWX MPOEKTOB SIBIISIETCSI OCHOBAaHWEM JUISI OICHKH HE
TOJILKO YPOBHS C(hOPMUPOBAHHOCTH MPEIMETHBIX PE3YJIbTAaTOB, HO UTOIOBOW OLIEHKU JAOCTHXKEHHS
METaINpEeIMETHBIX Pe3yJabTaTOB OOy4YeHHs: KOMMYHHKATHBHBIX (KOTOpPBIC OIICHMBAIOTCS KaK B
npolecce MpoBeNeHUs PabdOThl, TaK W B MPOLECCEe 3AIUTHl MPOEKTa WJIM HCCIEAOBaHUSI) U
PETYJISATUBHBIX (KOTOpPBIE OLIEHUBAIOTCS B MIPOLIECCE BHITOJHEHUS ITPOEKTA).

OcHarenue 11 u3ydeHusi GU3NKU TPEICTABICHO B BHJIE 0OOPYIOBAHMS JIsi JEMOHCTPAIIMOHHBIX
OTIBITOB U O0OPYJOBaHMS Ui JTA0OPATOPHBIX PaOOT M YYEHUYECKHUX OIBITOB, BKIIIOYAsl OOIIYO IS



€CTECTBEHHO-HAYYHOTO IHUKJIA IU(PPOBYIO Ja0OpaTOpUIO, a TaKke MU(PPOBYIO JTAOOPATOPHUIO IO
¢bu3uke (KaK JOMOTHUTEIBHBINA AIEMEHT JJIs YIIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMOHCTpalMOHHOE 00OpyZOBaHHE O00ECIeUYnBAaET BO3MOXKHOCTb HAOMIOJCHHUS OOJBIIMHCTBA
W3Y4aeMbIX SBJICHHUM, IPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IIPH ONTHMAJIbHOM COYETAHHH
AHAJIOTOBBIX M HM(POBBIX CPEICTB HAOIIOACHUWS, aHamW3a W3MepuTenbHOM uH(opmaruu. Tak,
Hanpumep, Ui Kypca (PU3MKH OCHOBHOM LIKOJIbI €CTh BO3MOYKHOCTb JIEMOHCTpPALIMU KJIACCUYECKUX
JIeMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB: MMaJieHue Tes B TpyOke HploToHa, meMoHcTpanusi 1eicTBUA
aTMoc(epHOro JaBieHMs, 3akoHa [lackansd, wu3MeHeHuss oObeMa Tel IpU HArpeBaHWUU
(oxJakJeHun), TPUTSDKEHUST MOJeKyn u T.0. HaOop 1o sneKTpocTaTHKe IaeT BO3MOYKHOCTh
JEMOHCTpAlMM  DJIEKTPU3alMM TeJl, 3aKOHA COXPAaHEHMs 3apsja, JHMHUA HalpsHKECHHOCTH
NIEKTPUYECKOTO TMOJIsI MU T.JO. U MOXET MHCIONb30BaThCsl Kak 8§ Kilacce NpU H3YYEHHH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npy U3y4eHHUHU AIEKTPOCTATUKH.

[Ipu mpoBeneHWU JEMOHCTPAIMOHHBIX ONBITOB JIOJDKHBI COONIOAAThCS TPEOOBaHUS K UX
HarJISHOCTHU (SICHAs M TIOHSTHAs TIOCTaHOBKA OIIBITA), BUAMMOCTH JUISI BCEX yYalluxcs Kiacca (mpu
HaJIM4Yu MCIIKHUX I[CTaJIef/'I HCIIOJIB3YCTCA HUX YBCIWMYCHHOC I/1306pa)KeHI/Ie npu I1IOMOIIA
BeO-Kamepbl), SMOLMOHAIBHOCTH M, N0 BO3MOYKHOCTH, 3aHHUMATEILHOCTH (JIE€MOHCTPAI[OHHBIHN
OIIBIT JOJIKCH BBI3BIBATHL HMHTCPCC Yy4dallUXCd, CO3JaBaTb MOTHUBAIIMIO K HM3YUCHUIO npeﬂMeTa) nu
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIPaBIICH).

Opnako peanu3anus AEATEILHOCTHOTO TOAXOAa B OOydeHUH (PU3HKE TNEPEHOCHT aKIIeHT C
JEMOHCTPALlMOHHOTO JIKCIEpPUMEHTa Ha ydeHudyeckuidl. Hampumep, mo MexaHHKe HCClIeOBaHHUE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTENbHbBIX JBIKEHUN MIEPEHECEHO B
YUYEHHUYECKUH OSKCIIEPHUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopynoBanus. Ilpum wu3ydenun
ANEKTPOAMHAMUKHN J1abOpaTopHOE O0OPYIOBaHME MO3BOJIAET KCCIEAOBATh HE TOJBKO 3aKOHBI
MIOCTOSSHHOTO TOKAa, HO C MKCIOJb30BAaHUEM KOMIBIOTEPHOIO ocuuiuiorpaga Io3BOJISIET
MPOHAOIII0IaTh U UCCIEIOBATh ANEKTPUUYECKUE LENMU MEPEMEHHOI0 TOKa, OJIOK THUOJOB MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHBIE XapaKTEpUCTHKU Auoja. Ilpu usyueHum ontuku nabopaTopHOE
000pyJOBaHUE MO3BOJSAET M3YYUTh 3aKOHBI T'€OMETPUYECKOW ONTHKH (IIpeloMJIeHHE CBeTa B
MONYIWINHAPE W TOJNYYeHHE HW300paKeHHs B JIMH3aX) M MPOHAOIIOIATh OCHOBHBIE SIBJIICHUS
BOJIHOBOM ONTHKM (MHTepepeHIMss W TOoJsIpu3anusi), HUcclenoBaTb IUGPAKLUI0 CBETa
(TudpakMOHHAS PEIIeTKA).

B coorBercTBUM ¢ mpeAMETHBIMH pe3ynbTaTaMM o0ydeHus (Qusuke oOopyJaoBaHuE s
YUEHUYECKHUX OIBITOB 00€CIeunBaeT MPOBEACHHUE CIEAYIOINX TUIIOB pabOT, CrpyNIUPOBAHHBIX IO
BUJIaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKON MPUHATIEKHOCTH:

1. IlpoBeneHue NpsAMbIX U3MEpEHHUH (U3NUECKUX BEIMUYUH (M3MEpEHUEe Macchl, 00beMa KHUJIKOCTH,
TEMIIepaTypbl KHUIKOCTH, CHJIBI, CHJIBI TOKA, HANPSIKCHUs) C HCIOJIb30BAaHHEM AaHAJOTOBBIX H
U (POBBIX TPHUOOPOB.

2. IIpoBepka 3alaHHBIX MPEATIONOKEHUH (MIpsiMble U3MepeHusl (PU3NUECKUX BEIUYMUH U CpaBHEHHE
3a/laHHBIX COOTHOLIEHUI MeXay HuMMHK). Hampumep: mpoBepka ycClOBHI IJIaBaHHUS Tell, YCIOBHH
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIENOBATEIbHOIO U  MapalIeNbHOTO
COEIMHEHUS IPOBOIHUKOB U T.JI.

3. Pacder mo mojy4eHHBIM pe3yibTaTaM INpPSAMBIX W3MEPEHHUM 3aBUCUMOIO OT HMX IapamMmerpa (B
OCHOBHOII 1IKOJ€) U KocBeHHble u3Mepenus (B 10 - 11 kiaccax). Hanpumep: yckopeHue Tena npu
PaBHOYCKOPEHHOM  JIBUXKEHHUHU, YCKOpPEHHE CBOOOJHOTO TaJieHHs, JKECTKOCTh MpPY>KUHBI,
KO3 PUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4ecKas paboTa U MOIHOCTh U T.JI.



4. HaGmroneHnue sBIEHWW M TMOCTAHOBKA OMBITOB (Ha Ka4eCTBEHHOM YPOBHE) MO OOHAPYKEHHIO
¢dakTOpOB, BIMAIOMIMX Ha MPOTEKAaHHE [aHHBIX sBJIeHWH. Hampumep: mnpsmMonuHeiiHOE
pacrnpocTpaHeHHE CBETa, TUCIEPCUs CBETA; U3YUCHHE CBOICTB M300pa)KeHUs B IJIOCKOM 3€pKaje U
T.II.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETMYMHBI OT APYro C TMpEeACTaBICHUEM
pe3yibTaToB B BHJE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PaBHOMCPHO ABMWIKYHICTOCA TCJIa OT BPCMCHU ABWIKCHUSA TCJIa; CHUJIbI TPCHUSA CKOJILKCHHA OT CHUJIbI
HOPMAaJIbHOT'O JIaBJICHUs], KaueCcTBa 0OpaOOTKHU MMOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIbI TPEHHUS OT
IUIOMIA Y COIPHUKOCHOBEHMUS TEl; CUJIbl YIPYIOCTH OT YMJIMHEHMs IPYXKUHBI; BBITAIKUBAIOIIECH
CHJIBl OT 00beMa NOIPYKEHHON 4acTW Tela M OT IJIOTHOCTH YKMJKOCTH, €€ HE3aBHUCUMOCTH OT
IUIOTHOCTH TeJla, OT IN1yOuHBI, Ha KOTOPYIO MOTPYKEHO TEJO U T.A.

JlaGopaTtopHOoe 00OpyZOBaHHE OOECICYNBACT CAMOCTOSTEIbHBIA YUYCHHUSCKHH SKCIICPUMEHT,
KOTOPBI MOXET UMETh pa3iudHbie GOpMbL: (PPOHTANBHBIN SKCTIEPUMEHT ((PPOHTAIBLHBIC OMBITHI U
nabopatopHbie pabOThI), pabOTHl MPAKTHUKyMa, Y4eOHO-HCCIENOBATENbCKHE PAa0OThI U MPOEKTHI
IKCIIEPUMEHTAIBLHOTO Xapakrepa. [Ipy 3TOM HOPMAaTHBHO-0053aTeIbHBIM BHE 3aBUCUMOCTH OT
ypoBHSL u3ydeHus (u3uku (06a30BBIA WM YrAayOJeHHBI) M 00pa30BaTENbHONW MPOrPaMMBI
(OCHOBHAsI WJIM CpEIHSA IIKOJIA) SBISETCS (POHTAIBHBIA JKCIEpPUMEHT. MIMEHHO mMOCpeacTBOM
(pPOHTATBHOTO JKCIIEPUMEHTAa JOCTHTAIOTCS MPEIAMETHBIC PE3yJIbTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a yJaluMHUCsS OCBAMBAIOTCS CIIOCOOBI JEHCTBHUI, COOTBETCTBYIONINE YKa3aHHBIM BBIIIIC
ISTH TUNAM padoT. JIabopaTopHBbIid MPAKTUKYM II€TIeCO00Pa3eH TOJIBKO MPH YIiyOJIEHHOM ypOBHE
U3YUYCHHUS TIPEIMETA.

OnTuManbHBIM JUIS JTOCTH)KGHUSI Ieleld TPOBEACHHS (POHTAIBHOTO SKCIIEPUMEHTA SBISIETCS
npejcTaBieHue Ja00paTOpHOro 00OpyIOBAHUSA U MAaTEPUAIOB B BUJAE TEMAaTHMYECKHX KOMIUIEKTOB
0 MEXaHUKE, MOJIEKYJISIPHOH (H3HMKE, JICKTPUYECTBY M ONTHKE. VICmonbp30BaHME TEMaTHYECKUX
KOMILJIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOI'O BaYKHEHMILIEr0 yMEHUs, Kak 0J00p y4aluMUcs
000py/sOBaHUST B COOTBETCTBUM C IIE€JIbIO HCCIENOBAaHUS U3 U30BITOYHOH HOMEHKJIATYphl
NPEIOKEHHOTO KOMITJIEKTa; MO3BOJISET MPOBOIUTH SKCIIEPUMEHTATIBHYIO paboTy Ha Jr000M 3Tare
yYpOKa; YMEHBIIAeT TPYAOBbIE 3aTpaThl Y4YHUTENs NpU MOJATOTOBKE K YypOKaM, IOCKOJIbKY He
TpeOyeTcs epeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO ypOKa.

[Tpy naHMpOBaHUM MPAKTHYECKUX padOT BaXXHO MMETh B BUIY, YTO INPEAMETHBIE PE3YJbTaTh
HKCHEPUMEHTAIBHOTO XapakTepa MOTYT OBbITb OCBOEHBI TOJbKO MpPHU ONTHUMAJIBHOM COUYETaHUU
KPaTKOBPEMEHHBIX ()POHTANIBHBIX OIBITOB U OJJHOYACOBBIX JJAOOPATOPHBIX PadoT.

Baxxnoe 3HaueHwe umeer TOT (DaKT, YTO B COCTaB (POHTAIBHOIO OOOPYAOBAaHUSA HapsAly C
AQHAJIOTOBBIMM BXOJAT M LUGPOBBIE cpeacTBa H3MepeHHs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4YMKaMH, JJIEKTPOHHbIE BEChl W JAaTYMKU LUPpoBoil maboparopuu. Takum
00pa3oM, Ipu NMPOBEJAECHNU (PPOHTATLHOTO SKCIIEPUMEHTA B OCHOBHOM HIKOJI€ YYEHUKH 3HAKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUH U BBIYUCIICHUH.

brnok o6GopynoBanus i y4eHMYECKMX paboT mo ¢usuke chopMupoBaH Ha 0aze mnepedHs
o0OpymoBaHUS sl TPOBEACHUS OCHOBHOTO TOCYIAapCTBEHHOTO OJK3aMeHa Mo  (hU3HMKe.
Hcnonb3oBanue mnpubOOpPOB M OOOpPYAOBaHUS C E€AMHBIMM JUIsI  BCeX OOydYaromumxcs
XapaKTEPUCTHKAMH TTO3BOJISIET CTaHAAPTH3UPOBATH MPOIEAYPHI BHITOTHEHHS YKCIIEPUMEHTAITBHBIX
3aJaHUi Ha 2K3aMeHe M 00eCleYnTh HAJeKHYIO OLIEHKY Pe3y/lIbTaTOB Ha OCHOBAHUU SKCIEPTHOU
NPOBEPKH OTBETOB oOydarommxcs. [Ipm STOM OCHOBaHWEM ISl BBIBOJA O TNPAaBHIBHOCTH
NPOBEICHUS JIaHHOTO OIbITAa SBIAIOTCS PE3YJIbTaThl, IMOJYYEHHBIE YYAIIUMHCA MOCPEICTBOM
OPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUYECKUX BETHUUH.



HaGop nnsi mpoBeneHHsT OCHOBHOTO TOCYJAapCTBEHHOTO 3K3aMeHa oOO0ecredruBaeT pa3padoTKy
HECKOJBKUX OAHOTHUIIHBIX 3aI[aHI/H>'I IIpU KUCIIOJIB30BAHUH OJHWHAKOBOT'O 060py11013aH1/151 C pa3HbIMHA
XapaKTEPUCTHKAMH. DTOT MOIXO/I IIeJIECO00Pa3HO UCIOIb30BATh U MPHU MPOBEACHUHN (HPOHTAIBHBIX
OTBITOB U JabopaTopHBIX paboT. Hampumep, mpu mpoBeAeHUN UCCIECIOBAaHHUS 3aBUCHMOCTH CHJIIBI
TOKa OT HAINpPSDKEHUS MOXKHO BBIJICIUTH B KJIACCE TPYIIIBI, KOTOPhIE OYAYyT MPOBOJIUTH JAHHOE
UCCIICIOBAaHHE, UCTOJIb3Ysl PE3UCTOPHI C Pa3HBIM COMPOTHBIICHUEM, U JIaMnouky. [1o pedynmpraram
MOYKHO CPaBHHUTH TOJYYCHHBIC 3aBHCUMOCTH, OOCYIUTh TPAHMIIBI BBIIOJHEHUs 3akoHa Oma is
y4acTKa LeMH, OTPEICIUTh CONTPOTHBIICHUS PE3UCTOPOB.

CrnegyeT OTMETUTH, YTO MPH NPOBEACHHH (PPOHTAIBHBIX ONBITOB W J1a0OpaTOPHBIX padoOT B
OCHOBHOI1 11KOJIE TpeOyeTcs 3aluch Pe3ylbTaTOB BCEX MPSIMBIX U3MEPEHUHN C yueTOM aOCOIIOTHOM
MOTPEITHOCTH. 3/1€Ch MpPH  HCIOJIB30BAHMM  TPAAUIIMOHHOTO  000pydoBaHUs  (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTH I[eJIECO00Pa3HO CBS3BIBATh C LIEHOW JeNeHus mpubopa, a mpu nepexojae K nudpoBsM
UHCTpyMeHTaM (u(poBbIE BEChl U JaTUYMKH) YUYUTh PabOTaTh C OMHCAHUSIMH STHUX MPUOOPOB,
BBIJICTISIL JTaHHBIE 00 aOCONFOTHOW IMOTPENIHOCTH, JIMOO TpejyiaraTh 3HAYSHHE IOTPEITHOCTH B
TEKCTE 3aJaHuM.

[lpu mnpoBeneHWHM WCCIENOBAaHHUA 3aBUCHUMOCTEH OJHOW (PHU3MUECKOW BEIWYMHBI OT JAPYron
yJaluecs: JOJDKHbI OCBOUTH MOCTPOEHHE I'paUKOB C yKa3aHHMEM aOCOJIIOTHBIX MOTPEUIHOCTEH, a
IIPU NPOBEAECHUU PabOT Ha MPOBEPKY MPEATNOIOKEHUN - YMETh CPABHUBATh 3HAYEHMSI IBYX HPAMBIX
U3MEPEHUNl C y4eToM aOCONIOTHOM MOrpelmHOCTH (HampuMep, HMyTeM CpaBHEHMsS MHTEPBaJOB
MOJIyYEHHBIX 3HAYeHMM Ha uucioBod ocu). IIpoBeneHue usmepeHuil M HCCIENOBaHUN B Kypce
¢u3uku 10 - 11 KiaccoB MAOMOJHSIOTCA MCIOJIB30BAHUEM OTHOCHUTENIBHBIX IOTPELIHOCTEH,
ydamuecs JIOJDKHBI HAYYUTBCS PACCUMTBHIBATH OTHOCHUTENBHBIE ITOIPEHIHOCTH B IMPOCTEUIINX
CIIy4asix IPsIMbIX U3MEPEHHUN U CPAaBHUBATh TOYHOCTH PA3JIMYHBIX H3MEPEHUMN.

OOpaiiaeM BHHMAaHHE, YTO OLIEHHMBAHHE J1a0OPATOPHBIX PabOT JODKHO 0a3upoBaThbcs, Kak U B
KpUTEpUAX OIEHUBAHMUsS OJKcrepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otuera o paboTe, a Ha MPAaBUIBHOCTU JIEHCTBUN MO cOOpPY YCTaHOBKH, HMPOBEIECHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHUOOPOB.

OcHatienue st U3y4eHus: OMOJIOTUU TPEACTABICHO KOMIUIEKTAMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOapreB M KOJUICKIIMKA MO pa3HbIM TeMaM Kypca OMOJoruu, a Takxke udpoBoit
naboparopuelt A MPOBeIeHUS MpaKTUUecKuX padboT. Kpome Toro, mpu n3ydeHuu OMOJIOTHU MOXKET
WCIIONIb30BaTh LU(poBasi J1abopatopusi MO OWogoruu (KaKk OTMOJHUTEIBHBIN JJIEMEHT s
YTIyOJIGHHOTO U3y4YeHUs Kypca).

B yuebHOM mporecce ydaiuecs TOMKHBI MONTYYUTh BO3MOKHOCTh YYBCTBEHHOTO BOCHPUSTHUS
M3y4aeMbIX SBJICHUN U 00beKTOB. OHAKO M3ydaeMble SIBIICHUSI U OOBEKTHI HE BCET/Ia MOTYT OBIThH
HEMOCPEJCTBEHHO BOCTIPOM3BECHBl WU TOKa3aHbl B y4eOHOM MoOMelieHHH. B 3ToMm ciydae
yaeOHOe 000py/IOBaHHE JTA€T BO3MOKHOCTh MX BOCIPOM3BECTH OMOCPEIOBAHO, YePE3 KOJUICKIIHIO,
repOapHBIil INCT, MUKPOIIpEnapar, MOJeIb, BUACO(OPAarMeHT | T.1I.

Bnaxnele mnpenaparhl MpeACTaBISIOT CcOOOW HaTypajibHble OOBEKThI, CMOHTHPOBAHHBIE Ha
CTEKJITHHOW IUIACTMHKE W OMYIIEHHBIE B CTEKJIIHHBIM LUIMHAP C KOHCEPBUPYIOLIEH JKHUIKOCTBIO,
a100 MpesCTaBlIEHHbIE B IUIACTHKE. 3/1€Ch MPEAIararoTcs TOTAIbHBIE IpEenapaTsl, MO3BOJISIONINE
U3y4yaTh BHEIIIHEE CTPOECHUE OpraHu3Ma WiM ero yact, (Hanpumep: "Kopenb 60060Boro pacrenus ¢
kinyoenpkamu", '"T'amroka"); aHaromMuyeckue mpenaparbl, IpelHa3HAYeHHbIe [UISl W3Y4YEeHHUS
BHYTPEHHEI0 CTPOEHUs OpraHu3sMa WM ero opraHoB (Hampumep: "BryTpeHHee cTpoeHue
asarymku", "BHyTpeHHee cTpoeHre NTUIlbl'"); OHMOJI0rHYecKre mpenaparsl, JaloUie MpeicTaBIeHe



0 CTamusx pa3BUTHs opraHu3Ma (Hampumep: "Pa3Butue xoctucToil pwiObl", "Pa3zButne Kypuiisr").
Bunaxxubie mpenaparbl UCMONIB3YIOTCSA KaK pa3/laTOYHBIA MaTepuai B MPOIeCCe IEMOHCTpAIUU MPU
M3Y4YeHHH HOBOTO MaTepuaja WJIA B IPOLECCE BBINOJHEHUA MPAKTUUYECKUX 3aJaHHil,
pa3paboTaHHBIX HAa UX OCHOBE.

['epbapun - coOpaHue MPEeCCOBAHHBIX, 3aCYIICHHBIX PACTEHUN WIIM UX YacTeW MOMOTalT U3Yy4aTh
pacTeHHe B KaOMHETE M y3HaBaTh €ro B MPUpOJE, a repOapu3amms - HauOojee MPOCTOH CIocoo
COXpaHEHHsI PACTECHHI M WX YacTedl B TeueHHe IMTENBbHOr0 BpeMeHH. B mepeune mpeanaraercs
cucreMatuueckuii repbapuii (Hampumep, "OCHOBHBIE T'PYIIIBI pacTeHU'") M repdapuii 1Mo oOoIei
Ouonoruu (KOTOPBIA TO3BOJIIET MPOMIUIIOCTPUPOBATH HM3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHCTEMAaTHUYECKHE KATETOPHH U BUI000pa30BaHKE, JUBEPTEHIIHS U KOHBEPTCHIIUS, TOMOJIOTHYHBIC
AQHAJIOTHYHBIC OPTaHbl, PyJIUMEHTApHBIE OPTaHbl, apoMop(03, uanoafanTanus GeHoTUn U reHOTHII,
TOJIUIUIOUIVSI, OTHAJICHHAs THOpUIM3alMs, B3aUMOJCHCTBUE pAcTeHUH ¢ aOMOTHYECKHMU
dakTopamMu cpenbl, B3aMMOJEHCTBHE pacTeHHil ¢ OmornyeckuMm (axkropamu cpenbl). ['epbapHbIit
MaTepHrall UCIOIb3YIOT KaK pa3JaTOYHbI MaTepuai Ui IEMOHCTPAIlUN U3y4aeMbIX OOBEKTOB, IS
BBITTOJIHEHUS] MTPAKTUYECKUX 3aaHUi TpU 3aKPEIUICHUH MaTepualia WM JHATHOCTHKH Y4eOHBIX
pe3yIBTATOB.

Taxke TpeACTaBICHbl KOJJIEKIUM - HAOOphl TPEAMETOB WJIM BEUIECTB, IMOAOOpPAHHBIX IO
onpeneneHHbIM npu3HakaM. OOBEKTaMH MX MOTYT OBITh paclpaBlIeHHblE U 3acyllEHHbIE
HacCEKOMbIE, PaKoOOpa3Hble, PAaKOBUHBI MOJUIIOCKOB, OT/EIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJIJIEKIMSIX COYETAIOT HaTypalbHble OOBEKTHI C UX U300paKEHUEM B BUJEC PUCYHKOB WU MYJISDKEH
- umutauui. [IpeanoxxkeHHble B nepeuyHe MOpP(OIOrHuecKre KOJUIEKIMU JAar0T IPEICTaBICHUE O
BHEIIIHEM CTPOCHHUU OpPraHOB MJM HUX YacTel, IO3BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOLIME YepThl U 4epThl pa3nuuus (Harnpumep: "[IpencraBurenn oTpsI0B HACEKOMBIX"
U JIp.); 00111€010I0rnYeCcKie KOUIEKIIUH MTO3BOJIAIOT BBIACHATH B3aUMOCBS3U B OPraHUYECKOM MUDE,
paccmaTpuBaTh Ppa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOIOTHYECKUE 3aKOHOMEPHOCTH
(mampumep: "IIpuMepsl 3aUTHBIX MpUcnocobaeHnit y Hacekombix'"). Komnekuuu, kak u repbapuu,
UCIONB3YIOT KaK pa3/laTOuHbIM MaTepuan JUid JAEMOHCTpallUd H3y4aeMblX OOBEKTOB, IS
BBITOJIHEHUS] MPAKTUYECKUX 3aJlaHMi NpU 3aKpelUIeHUH MaTepualla MM JMAarHOCTHKH Y4eOHBIX
pE3yJIBTaTOB.

O3HakoMIIEHUE yqamuxcsa € MHUKPOCKOMUYCCKHMM CTPOCHUEM JKUBBIX OPraHu3MoOB - OJJHa U3
TJIABHEWITUX 3a7a4 HAyKH, IO3BOJSIONIMX TOJBECTH INKOJPHUKOB K TMOHUMAHHUIO €IUHCTBA
OopraHu4eckoro mupa. s nmpoBeaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITIOUCH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/Abl 1 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS UMEIOTCS HE00X0IuMOoe
OCHAIIIEHUE IS POBEACHUS Ta00PaTOPHBIX PaboT.

[MudpoBast naboparopus BKIOYAET HAOOp MM M3TOTOBJICHHUS MHUKporpenapatoB. Cpexwe
mperapaTsl M3rOTaBIUBAIOT JUII HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCSTCS KHUJIKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEMIAIOTCS B BOAY, a MpenapaThl COXPAHSIOTCS B TEUEHHUE HECKOJIbKUX JTHEN),
cyxue (HampuMep, YacTHUIly NTHYbErO TIepa, IMPOCTO IIOJOXKUTh HA MPEAMETHOE CTEKIO H
MHUKpPOCKOIIUPOBATh), JKUBBIE TMpemapaThl (Ma3Ku - KaIUld >KUJIKOCTH, HampuMep KpOBU) H
BHUTAJbHBIC TIpermapaThl (KOTOPBIE WCHOJB3YIOTCSA JUIS HM3YYCHHS MAJIOKJICTOYHBIX OOBEKTOB
(mpocTelmmx, KOJOHUM BOJOpoOCHei), [uisi HaOmoaeHus ABWXKeHUs (Tydenbku, ameOsbl).
[TpuroTroBiaeHNEe MUKpOTIpENIapaTa BEIPA0ATHIBACT Y YUAIIETOCsS HABBIKKM CAMOCTOSTEIBHONH pa0OTHI,
AKTUBH3MPYET UX MO3HABATEIBHYIO JESATEIBHOCTh U 3HAKOMUT C TEXHUKOW U METOJAMKOW HAYYHOTO
uccienoanus. B nudpoByro madoparopuro BKIIOYECH TakKe M HA0OP MHUKPOIIPEIapaToB, KOTOPBIM
COJICP’)KUT TIOCTOSTHHBIE TIperaparhl, JOJIF0€ BPEeMs COXPAHSIONIMECS B MPUTOJHOM JUIS
MUKPOCKOTIUPOBAHHSI BUJIC.



Crnenyer OTMETHUTh, UYTO Hapsly C HUCIOJB30BAHHEM MEPEUUCICHHOTO BBINIE Y4eOHOTO
000pyIOBaHUSI BKHYIO POJb B M3YUYEHHH OHOJIOTMH WIPAIOT HPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHM MOTYT OOECICUUTHh HAWOOJNBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAHUHM YdYalIMXcsi, TOMOTAIOT (OPMHUPOBAHUIO Yy HHUX NPABWIBHBIX Ouomormueckux 3HaHui. K
TaKUM XMBBIM O0OBEKTaM OTHOCSAT PAcTEHHMs, KUBOTHBIC KMBOTO YrojKa, akBapuyMma, Teppapuyma.
O¢ddeKkTUBHBIM CpPEeICTBOM 3HAKOMCTBA C TIPUPOJAHBIMH OOBEKTAMM SIBISIOTCS JKCKYPCUU B
OMONIOrMYEeCKHEe U KpaeBeIUeCKHe MYy3eH, OOTAaHWYECKHE CaJbl, 300MapKu U OKPYKAIOIIHE IIKOIY
€CTECTBEHHBIE U HCKYCCTBEHHBIE TIPUPOTHBIE COOOIIECTBA.

TpaguimoHHbIE OMOJOTUYECKHE MYJSDKA M MOJEIM B HACTOAIIEE BpPEMsl YCIEIIHO 3aMEHSIOTCS
nupoBbIMU  00pa30BaTENbHBIMU pecypcamMu: BuieodparMeHTaMu, aHUMalHel, BUPTYyaIbHBIMU
nabopatopusmu. LludpoBeie oOpa3zoBarenbHbIE pecypchl HE MOTYT CTaTh HOJHOICHHOM 3aMeHOM
peabHbIX MPHUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IO3HAKOMHTHCS C Oojee HIUPOKUM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKM JIsi WHTCHCU(UKAIMK 00pa30BaTENbHOTO IMpoLecca U
o0ecrieunBarOT  HE3aMEIJUTENbHYI0  OOpaTHYI0  CBSI3b, KOMIIBIOTEPHYIO  BHU3YyaJH3alUIO
uH(pOpMaIlMK, aBTOMATU3ALIMIO YIIPABIEHUS y4eOHOM AEITETbHOCTBIO U KOHTPOJIb €€ PEe3yIbTaTOB.

OcHamenue JUid M3Y4€HUS XMMUU HPEICTABICHO B BUJE JIEMOHCTPALMOHHOIO 00OpYIOBaHMS,
KOMIUIEKTa XUMHUYECKHUX PEAKTUBOB C HEOOXOAWMBIM OOOpYJOBAaHHWEM H3 OOIIEr0 KOMIUIEKTa
nocyabl U 000pYHOBaHMS U YYEHHUECKHX OINBITOB M KOMIUIEKTa KoJuiekiuid. Kpome Toro, mpu
U3y4eHUH XUMHH HCIIONB3YeTCsl 00MIas UIsi €CTECTBEHHO-HAYYHOTO UKJIIA IHQpoBas 1abopaTopus,
a Takke nudpoBas 1a0OpaTOpUs MO XUMHUH (KakK JOTIOJHHUTENBHBIA 3JEMEHT Ui YriyOJICHHOTO
U3YYCHUS XUMHUH).

JIeMOHCTpallMOHHBIM SKCIEPUMEHT SIBJISETCS Ba)KHOM YacTbl0 OOYYEHMS] XMMHMH. 3J€Chb BaXKHO
HOMHUTb, YTO TPU €ro MPOBEACHUU O00S3aTEeNIbHO IOJKHBI OBITH COOJIOAECHBI BCE HEOOXOAUMBIE
JTallbl:

IIOCTaBKa LIeJIN DKCIIEPUMEHTA,

ONKCaHue HeOOXOJMMOrO JUIsl €0 BBIIIOJHEHHUS! 000pYI0BaHUs U PEaKTUBOB,

IIJIAHUPOBAHUE MOPSALKA IPOBEACHUS,

OIMCaHUE UCXOIHBIX BEIIECTB,

IIPOTHO3UPOBAHUE 0’KMJIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHHUN U PE3YJIbTaTOB SKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, POU30LIEANINX C BENIECTBAMHU,

(opMyIHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3JJaHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKY U COCTABIICHUE YPABHEHUS PEAKLIUMN.

B mpouecce npoBeneHUs AEMOHCTpalUi, ydYalllMecs OCBauBalOT JTalbl IPOBEIEHUS OIIBITA,
nodToMy Hambosee dS(PGEeKTUBHBIM SBISETCS HE TPOCTOE OIMMCAHWE ONBITa YYUTENEeM, a
UCIIOJIb30BaHUE 3BpUCTHYECKOM Oecenpl. [Ipu peanmzanuu Takoro cleHapus Jake HE OYCHb
CJIOKHBIN OMBIT 3aHUMAET JAOBOJIBHO MHOTO BPEMEHHU, HO CIIEZJOBAHHE €My MO3BOJISIET 00eCneunuTh
NOHMMaHHe OOy4YaloUIMMHUCA IPHEMOB HAYYHOTO TMO3HAHMS W MHCIOJIb30BaHME HX YyXKe B
CaMOCTOSITENIbHOM JEATENIbHOCTH B MpOIecce YUEHHUUECKOro skcrnepuMeHTa. Ha HauanmbHOM »Tame
u3ydeHuss XxumMun (B 8 - 9 kiaccax) MMEHHO TaKOM MOAXOJ MO3BOJSET JOCTHYh MaKCHMAallbHOU
3¢ (HEKTUBHOCTH OT MPOBEACHUS Ja0OPAaTOPHBIX U MPAKTUYECKUX paboT, a Takxke cPopMHUpPOBaAThH Yy
yyalxcs OTBETCTBEHHOE OTHOIIEHUE K IKCIIEPUMEHTY.

HpI/I OLICHMBAHWUN YYCHHUYCCKUX IIPAKTUYCCKHUX pa60T I_[CJ'ICCOO6pa3HO YUYUTBIBATH TIOAXOIHBI,



UCIIONIB3YIONIME B SK3aMEHAIIMOHHBIX Marepuanax. Tak, B HacToslIliee BpeMms Ipeaaraercs
AKCIIEPUMEHTAIBbHOE 33/1aHKE, [IPEyCMaTpUBAIOLEee BEIOOP IBYX BELIECTB U3 IISITH NPEI0KEHHBIX
U TPOBEJCHHE C HUMH PEaKIui, OTPaKaIOIIMX XHWMHUYECKHE CBOICTBA YKa3aHHOTO B YCJIOBHH
3azaHus BenlecTBa. OLEHMBaHUE MJIET HAa OCHOBAHMM OTYETa YYEHHMKA O IPOJAEIAaHHOW pabote
(ypaBHEeHMsI peaklMii, BBHIBOABI O HAOMIOACHMSIX) W HAa OCHOBAHWUU MPSIMOro HAOMIOACHHS 3a
JNEHCTBUSAMHM yYEHHMKA IO MPOBEACHUIO ONBITOB. IIpu 3TOM BBIAENSIOTCS 3Tanbl 0TOOpa BEUIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH WHCTPYKIIMU K paboTe.

BakHeluM HamnpaBJIeHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JI0JKHO
CTaTh WCIIOJIb30BaHUE LU(PPOBON J1abOpaTopuu, KOTOpas MO3BOJSET OPraHM30BaTh XMMUYECKHUN
AKCIEPUMEHT Ha MPUHIMITHAIEHO HOBOM YPOBHE, MIEPEHTH OT KAYECTBEHHON OLICHKH HAOJII0IaeMbIX
SBJICHUHA K CHCTEMHOMY aHAJU3y KOJHMYECTBEHHBIX XapakTepucTuk. [Ipm pabore ¢ marymkamu
nudpoBoit 1abopatopuu 0OECIIEYMBACTCS aBTOMATH3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XO
HKCIEPUMEHTA MOXKET OTOOpakaThCsl B BHJE I'pa)MKOB MM MOKAa3aHUN MPHOOPOB, a pe3ysIbTaThl
OKCIIEPUMEHTOB MOTYT COXPAaHSATHCS JUIUTEIbHOE BpeMs. HaumOosiee akTyanbHBIM IS XUMHH
SBIISICTCSA TEPEX0J K KOJTMYECTBEHHBIM XapPaKTEPUCTHKAM, KOTOPBIA MOXKHO MPOMJLIIOCTPHUPOBATH
CIICAYIONIMMU TPUMEPAMU: U3yYeHHE CTPOCHHS IUIAMEHH, ompezaeicHue PH B pasHbIX cpenax,
OTIpeNieIeHue CKOPOCTH PEaKIMH, U3yUYeHHE BIMSHUSA KOHIICHTPALUU U TEMIIEPATyphl Ha CKOPOCTh
PEaKIH.

[ludposas 1abopaTtopusi MO3BOISIET PEATHU3IOBATH MEXKIIPEIMETHBIE CBSI3U C JIPYTHMMHU MPEIMETaMU
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, IIOCKOJBKY JAae€T BO3MOXKHOCTH BBIIOJHATH WHTETPUPOBAHHBIC
yueOHbIE UCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHSATh U OCBAaUBAaTh JIEMEHTHI CTATUCTUKU
¥ UTHPOPMALIMOHHBIE TEXHOJIOTUH.

Ipunooicernue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPY/IOBAHUSI,
PACXOJIHBIX MATEPHUAJIOB, CPE/ICTB OBYYEHUS 1
BOCIIUTAHUSA 151 CO3JIAHUA U OBECIIEUEHUSI
®YHKIIMOHUPOBAHUS IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHON U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU !
MAJIBIX TOPOJIAX

Tabruya N 1

CTAHJAPTHBIH KOMILIEKT



Haumenosanue
000pyI0BaHUs

KpaTkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KonnuecTBo equHuIl
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alui, He
SIBJISTFOILIX CST
MaJIOKOMILIEKTHBIMH,
ell. U3M.

KonnuecTBo enuHuIL
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alui,
SIBJISTFOILIUX CST
MAaJIOKOMILIEKTHBIMH,
eJl. U3M.

ECTGCTBCHHO-Hay‘-IHaSI HaIpaBJICHHOCTb

1. |O6miee ob6opynoBanue (dusnka, XuMus, ONOJIOTHS)
1.1. [[ludpoBas [{ndpoBoit qaTunk 3 mrT. 2 1mT.
mabopaTopust PIIEKTPOIIPOBOIHOCTH
YICHUYECKast [{udposoii naTunk pH
(pmsuka, xumus,  |[{udposoii naTumk
OMOJTOTHS ) [TOJIOYKEHUS
[{udposoii qaTumk
TeMIIepaTyphl

[{udposoii qaTumk
AOCOIOTHOTO JJaBJICHUS
[{udpoBoii
ocuusuiorpadudecKuit
TATYNK

Becbl 21eKTpOHHbIE
yaeoubIe 200 T
Mukpockorr: nudpoBoi
WA ONITUYECKUH C
yBenrueHuem ot 80 X
HaGop 115t m3roToBiieHUs
MUKpPOIIpENnapaToB
Mukpornpenaparsl
(Habop)
CoennuHUTENILHBIE
[IPOBO/Ia, TPOTPAMMHOE
oOecIieueHue,
METOANYECKUE YKa3aHUs
KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISL ONBITOB 10
MEXaHUKe

KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISL ONBITOB T10
MOJIEKYJISIPHOHN (pU3HKe
KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISI ONBITOB 10
PIEKTPOIUHAMUKE
KOMILJIEKT




COIMYTCTBYIOIIUX
DJICMCHTOB AJIA OIIBITOB 110
OIITUKC

1.2.

KomruiekT nocyst
1 000pyOBaHUs
TUIsT YYCHUYECKUX
ombITOB ((hr3uKa,
XUMUSI, OMOJIOTHS).

[[ITaTuB 1a0OpaTOPHBIN
XAMHYECKHUN

Ha6op ywamexk [lerpu
HaGop nHCTpyMEHTOB
[IpernapoBaIbHBIX

Jloxka it cokuranus
BEIIECTB

Crynka dapdopoBast ¢
[IECTUKOM

Habop 6anoxk ams
XpaHEHUs TBEPJIbIX
peakTuBoB (30 - 50 mu1)
HaGop ckistHOK
((p1akOHOB) JJIS1 XpaHCHHS
[PACTBOPOB PEAaKTHBOB
Habop npubopoxk (I1X-14,
[1X-16)

[Ipubop 1u1st oy4eHust
ra3oB

CrnupToBKa

["oproyee /it CIUPTOBOK
dunbTpoBanbHas Oymara
(50 mmt.)

Kon06a konnueckas
[Tanouka cTexistHHAS (C
[PE3NHOBBIM
HaKOHEYHHUKOM )
Hameuka st
BHITTAPUBAHUS
(BBITapUTENbHAS
JaleyKa)

MepHbIN HWIHHAP
(TITaCTUKOBBII)

BopoHka cTekIsiHHas
(Mautast)

Crakan crexisHabIH (100
MJT)

["az00TBOIHAS TpyOKa

3 mT.

2 IIT.

bOJIOI' A

KOMIUJIEKT BJIAYKHBIX|
[penaparoB
TEMOHCTPAIIMOHHBIM]

Ha3Ha4YEHUE:
NIEMOHCTPALIMOHHOE,
MaTepuail KOHTeHHepa:
[J1aCTHK,

TepMETUYHAS KPBIIIKA:

HaJIM4HeE,

1 mrr.

1 mrr.




KpeIUIEHHE DKCIIOHATa:
Hau4ue,
KOHCEpBHpYIOLIEE
BEIIECTBO: HAIUYUE,
HaKJIEWKa C
HAaUMEHOBAHHEM:
HaIM4ue.

He meHee 10 mpenapaTtoB
113 IPUBEACHHOIO HUXKE
CIIMCKA!

BitaykHbII Ipeniapar
"be3zyoka"

BitayxHb1I Ipeniapar
"["agroka"

BirayxHb1 Ipeniapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOI0 MOJUTIOCKA"
BnaxxHbiil ipenapar
"BayTpeHHee cTpoeHue
KpbICHI"

BirayxHb1 Ipeniapar
"BuyTpenHee cTpoeHue
narymku"

BnaxxHbiil ipenapar
"BayTpeHHee cTpoeHue
I TULBL"

BnaxxHbiil ipenapar
"BuyTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1 Ipeniapar
"Kapacsp"

BirayxHb1 peniapar
"Kopens 6060Bor0
[pacTeHus ¢ KiryOeHbKkamu"
BiiayxHb1 Ipenapar
"Kpeserka"

BitayxHbII TIpenapar
"Hepenna"

BiiayxHb1 Ipenapar
"Pa3ButHe kocTucTOM
pBHIOBI"

BirayxHb1 penapar
"PazButue kypunpr"
BirayxHb11 penapar
"Cuudomenysa"
BirayxHb1 penapar
"Tpuron"

BirayxHb11 penapar
"Uepemnaxa 6ooTHas"




Bnaxusiil npenapar "Yx"
Briaxxusiii npenapat
"Hmepnua"

2.2.

KoMIuiekT
repOapues
TEMOHCTPAIIMOHHBIH

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPETJICHUSL:
repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB!
ISENIIEVS

He MeHee § repbapues U3
[IPUBECHHOTO HUXKE
cnvcka: Haznauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPETJICHUSL:
repOapHbIii JTUCT,

CIIMCOK SKCIIOHATOB!
HAJINIHe

He MeHee § repbapueB U3
[IPUBECHHOTO HUXKE
CIHCKa:

["epOapuii "/lepeBbs u
KyCTapHUKH"

["epOapuii

" [lukopacTyiue
pactenus”

["epOapuii "KopmoBbie
pactenus"

["epOapuii "KynbTypHble
pactenus"

["epOapuii
"JlexapcTBEHHbIE
pacTeHus"

["epbapuii "MenoHocHbIe
pacTeHus"

["epbapuii "Mopdonorus
pacTeHui"

["epOapuii "OcHOBHBIE
IpyIMIbl pacTeHui"
["epbapuii "PacturenbHbie
coobmecTBa"

["epbapuit
"CenbCKOX035IICTBEHHBIE
pacteHus"

["epOapuii "SAnoBuThIe
pacteHus"

["epOapuii kK Kypcy OCHOB
o o61elt 6MoI0rHu

1 mT.

1 mT.

2.3.

[KoMIuiekT

Hasnauenue:

1 mrT.

1 mrT.




KOJUTEKLAIA
IEeMOHCTPALIMOHHBIN
(110 pa3HBIM TEMaM
Kypca OHoJI0THn)

TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS:
HaIu4ue,

HaKJICHKH C
HAaUMCHOBAHUEM: HAIMYIHE
He MeHee 10 xomnekuin
13 IPUBEICHHOTO HIKE
CITHCKa:

Konnexmus
"]["0JI0CEMEHHEIE
pactenus”

Kosutekmus "OoOurareiu
MOpCKOTo aHa"
Kommekus
"[laneonTosornueckas”
Kommexknus
"[IpencraBuTenu oTpsI0B
HACEKOMBIX'" KOJINYECTBO
HAaCEKOMBIX: He MeHee 4
Komneknus "[Ipumepsl
AU THBIX
pUCOCOOIEHUH Y
HACEKOMBIX "

Kommeknus
"[TpucniocoOuTenbHbIC
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Komnekius "Pa3surtie
HACEKOMBIX C HEIOJIHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
HACEKOMBEIX C ITOJTHBIM
[IpeBpaLEHUEM "
Kosutekmus "Passurue
MITEHUIB"

Kosutekmus "Passurue
0abouku"

Kosmekius "PakoBUHEI
MOJITIOCKOB"

Komnekmnus "CemeiicTBa
0abouex"

Komneknus "CemeiicTBa
PKYKOB"

Komneknus "Cemena u
10161

Komeknus "®opma
COXPAHHOCTH
MICKOIIAEMBIX PACTEHHN U
PKMBOTHBIX"




Ha6op
MaJICOHTOIOIHUSCKUX
HaXO00K
"[Ipoucxoxnenue
uemoBeka'

KOJIMYECTBO MOJIEIICH: He
MeHee 14

3. XHUMUA
3.1. |[lemonctpamnmonnoe|CocTaB KOMIUIEKTA: 1 . 1 .
00OpyI0BaHNE CTOJUK NONBEMHBIHI

Hasnauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Meree 200 * 200 MM,
[UIABHBIN TTOBEM C
[TIOMOIIIbIO BUHTA:
HaTu4Ine

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

010pa, CTEPKHU, JalKH,
My(]TBI, KOJIbLIA: HATTHYHE,
BO3MOKHOCTh
BaKpEIUICHUS JJIEMEHTOB
Ha pa3Iu4YHON BBICOTE:
HaTu4Ine

Anmapart AJis IPOBEACHUS
XUMHUYECKUX PEAKLIAN:
Haznauenwe:
TEMOHCTpALIHS
XUMUYECKHUX PEaKLUi,
[OTJIOTUTENH MTAPOB U
ra3oB: HaJUYHE,
MaTepuai KoJIObl: CTEKIIO
HaGop nms snexkTponusa
TEMOHCTPALIMOHHBII:
Hasnauenue: nusyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu
AKKyMYJISITOPA,

€MKOCTb: HAJINYKE,
PICKTPOJIBI: HATMYHE
KOMITIEKT MEpHBIX KOJI0
Majoro oonrema:
Haznauenue:




NIEMOHCTPAIIMOHHBIC
OTIBITEHI,

00BeM k0110: oT 100 M 110
2000 w1,

KOJIMYECTBO KOJIO: HE
meHee 10 .,

MaTepuai KoJIO: CTEKIIO
Ha6op ¢makonos (250 -
300 mu1 115 XpaHEHUs
[PACTBOPOB PEAKTHBOB).
Hasnauenue: xpaHeHue
[PACTBOPOB PEAKTHBOB,
KOJTMYECTBO (PIIAKOHOB: HE
meHee 10 .,

MaTepuai (IIaKOHOB:
CTEKIIO

poOKa: HATHIue
[TpuGop ISt OTBITOB TIO
XUMUH C YJICKTPUICCKIM
TOKOM (71a00paTOPHBIiN)
[TpuGop st
MJLTIOCTPAIH 3aKOHA
COXPAHCHHS MACChI
BEIIECTB: COCY/T
JlanmonpTa: HaIM4ueE,
poOKa: HaJIn4Iue,

TUTT IpUOOopa:
NIEMOHCTPALIMOHHBIN
JlenuTenbHast BOPOHKA:
Ha3nauenwue: pazneneHue
IIBYX KUIKOCTEU 110
[JIOTHOCTH,

MaTepuaa BOPOHKHU:
CTCKJIO

'Y cTaHoBKa 1A
[MEPETOHKH BEIICCTB:
Haznauenwe:
IIEMOHCTpPAIIHS OYHCTKH
BEIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAUIBLHUK I
OXJTKICHUS, aJUTOHXK,
rpoOKa: HaTH4Iue,

TUTMHA YCTaHOBKU: HE
MeHee 550 Mm

[Tpubop st MoTydeHUS
ra30B: HA3HAYCHUE:
[OJIy4eHHE Ta30B B MaJIbIX
KOJTMYECTBAX,

COCTaB KOMIUIEKTA: HE




MeHee 6 IpeIMETOB
bans koMOMHUpOBaHHAsS
maboparopnas: bans
BOZsIHAS: HAJTMYHE,
KOJIb11a CMEHHBIE C
OTBEPCTUSIMU PAa3HOTO
TuamMeTpa: Halu4due,
[UTUTKA SJICKTPUYECKas:
HaTu4yne

DapdopoBas cTymika ¢
rnectukoM: HazHauenue:
U1 pa3MenbueHus
KPYIHBIX (pakuuit
BELIECTB U
[IPUTOTOBJICHUS
[MOPOIIKOBBIX cMeceit
KomrekT TepMomMeTpoB

(0-100 C; 0 - 360 C)

Kommexkr CocTaB KOMILJIEKTA:
XUMHYECKUX Ha6op "Kucnotsr"
[pEaKTUBOB (asoTHas, cepHas,

coJistHas1, opTodocdopHas)
Ha6op "I'unpoxcuasr"
(runmpoxcuy 6apus,
THIPOKCHT KaJTus,
CUIPOKCHI KaJbIus,
TUIPOKCHUL HATPHUST)
Ha6op "Okcums
MeTaioB" (aTFOMUHUS
OKCHJI, Oapus OKCHUI,
prenesa (1) oxcup,
KaNbIMsl OKCUJI, MAaTHUS
oxcun, meau (Il) oxenn,
[IMHKA OKCHU)

Ha6op "lllenounbie
[1[eT0YHO3EMENTbHbBIE
MeTabl" (JIUTHH,
HaTpUM, KaJabLUi)
Ha6op "Metamisr"
(JIFOMUHUH, Kene30,
MarHuii, MeJlb, ITNHK,
0JIOBO)

Ha6op "lllenounsie
[1IeTOYHO3EMETbHBIE
MeTabl" (JIUTHH,
HaTpUM, KaJablUi)
Ha6op "OrueonacHsie
BemectBa" (cepa, pochop
(KpacHbIi1), OKCHJ




thoctopa (V)

Ha6op "I"amorenst" (o,
Opom)

Ha6op "I"amorennap"
(JIFOMUHUSA XJIOPUI,
AMMOHHUS XJIOpUJI, Oapus
xsopu, xeinesa (111)
XJIOpU/I, KaIus HOAU/,
KaJIHsl XJIOPU, KaIbLUs
XJIOPU/I, TUTUS XIJIOPU]I,
Maruus xaopun, meau (11)
XJIOpUJ, HATPHUS OPOMUL,
HaTpUst PTOPUI, HATPUS
XJIOpU/I, IIMHKA XJIOPH]T)
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)) cysbdat 6e3B0HBIH,
menu (Il) cynedar 5-tu
BOIHBIN, HATPUS CYITbOUI,
HaTpUsl Cynb(pUT, HATPUS
cynbdat, HaTpus
ruapocynbdar, HUKes
cynbdar

Habop "Kap6onatsr"
(aMMOHUs KapOoHaT,
Kanus kapooHat, meau (11)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
ruApoKapOOHaT)

Habop "®ocdartsr.
Cunukatsl" (kanus
MoHOTHApOoOpTOdOCHhaT,
HATpUS CUIIMKAT 9-TH
BOJIHBII, HATPHUS
opTodocdar
Tpex3aMelleHHBIH, HATpuUs
muruapodocdar)

Ha6op "AneraTsl.
Pongannnpl. CoenuHEHNA
pkene3a’ (Kaus arerar,
kanust peppo (11)
reKCaIlMaHu]l, KaJus




deppo (I11) rekcarmonun,
Kanust poJaHul, HATpuUs
alieTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranma" (kanus
[epMaHraHaT, Mapratia
(1V) okcun, maprania (I1)
cyib(aT, Mapraua
XJIOPHU)

Ha6op "Coenunenus
xpoma" (aMMOHUs
TuXpomar, Kajaus

X poMar, Kalaus XpoMar,
xpoma (1) xmopun 6-ti
BOJTHBII )

Ha6op "Hutpatsr"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpPAT, KaJIbIUs HATPAT,
menu (1) auTpar, HaTpus
HUTpaT, cepedpa HATPAT)
Ha6op "Nuaukatopsr”
(JTaKMOM 1, METHUJIOBBIM
OpaH>KEBbIH,
(dhenondrancun)

HaGop
"Kucnoponaconepxariue
OpraHuyecKkue Bemecrna”
(aLeToH, MIMLEPHH,
ITUITUIIOBBIN APUP, COUPT
H-OYTHIIOBBIH, CIUPT
M30aMWIOBBIN, COUPT
11300yTUIIOBBIH, CIUPT
PTUIIOBBIN, (DEHO,
(bopmanuH,
DTHJICHTIIUKOJIb,
[YKCYCHO-3THJIOBBIH 3¢up)
Ha6op "YrneBogopoas!”
(OeH3uH, rexcaH, He(Th,
TOJTYOJI, IIUKJIOTECKAH)
Ha6op "Kucnotsr
opranuyeckue" (KMucioTa
AMHHOYKCYCHasl, KHCIIOTa
OeH30lHAas, KUCIIOTa
MacIstHasl, KUCTIOTa
MypaBbHHAS, KACIIOTA
OJICMHOBAs, KHCIIOTa
MaJEMATHHOBAS, KHCIIOTA
CTeapHHOBasl, KUCIOTa




YKCYCHasl, KHUCIIOTa
[aBesIeBast)

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

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

Haznauenwue:
TEMOHCTPALIMOHHOE,
BHJI YITAaKOBKH: KOpOOKa,
OIIMCAHKC. HAIMYHNE
CocTaB KOMILJIEKTA:
Komiekmnus "Bomaokaa"
Komneknus "KamMeHHbIH
YTOJIb ¥ TIPOJTYKTHI €T0
repepaboTku”
Konnekus "MeTtailisl 1
CIIaBhI"

Komiekuus "Munepaisl u
ropHbIie Topoabl" (49
BHJIOB)

Kommexknus
"MuHepanbHble
ynoopenus"

Komiekuus "Hedtp u
[IPOJYKTHI €€
repepaboTku"
Kommekmus
"I[InacTmaccher"
Komnekmus "Tommuso"
Komnekuus "Yyrys u
cTanp"

Komnekuus "Kayuyx"
Komnekmus "Ilkana
TBEPIOCTH"

HaGops! muis
MOJICIIUPOBAHUS CTPOCHUS
OpraHUYECKUX BELIECTB
(yueHnueckue) He MeHee 4
IIIT.

1 mT.

1 mT.

DOU3NKA

CocTaB KOMILIEKTA:
[[ITaTuB
IEMOHCTPALIMOHHBIN:
Hasnauenue: nposeneHue
NIEMOHCTPALIMOHHBIX
OTIBITOB, OCHOBAHUE,

CTCPIKCHb, JIAIIKH, KOJIbIIA,

1 mIT.

1 mIT.




My(]ThI: HanMune

CTOJIUK NOIBEMHBII:
Tun cronuka:
y4eOHBIN/Ta00paTOPHBIH,
0110pa, CTePKEHb
BUHTOBOI, BUHT
[PEryJIMpPOBOYHBIN:
HaJIM4HeE,

(yHKIUS TIOBEMA U
OTyCKaHUs CTOJIMKA!
HaJIM4ne

ICTOYHHK ITOCTOSSHHOTO U
[IepeMEHHOI0
HaIPSHKEHUS
HaznadeHwue: s MUTaHus
PETYIUPYEMbIM
[epeMEHHBIM 1
[TOCTOSTHHBIM TOKOM
PICKTPUYECKUX CXEM,
gacToTa, I'1: 50,
roTpebisieMast MOITHOCTb,
BA: 10

MaHOMETp KHIKOCTHON
TEMOHCTPAIIMOHHBIN:
Haznauenue: nys
M3MEpEeHUS JaBICHUS 10
300 MM BOISIHOTO CTOJIOA
BBIIIIC U HIDKE
aTMOC(hepHOTOo aBJICHHS,
cTexisiHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJTMIHe

KamepToH Ha
[PE30HAHCHOM SIIITUKE:
Hasznauenwue: aist
TEMOHCTPAIIMH 3BYKOBBIX
KoJIeOaHUI U BOJIH,

TBa KaMEepTOHA Ha
[PE30HUPYIONINX AIIAKaX:
HaJIM4IHeE,

[PE3UHOBBIA MOJIOTOYEK:
HaJTMIHe

Hacoc BakyyMHBIH C
PIIEKTPOTIPUBOIOM:
HaznaueHue: co3ganue
Pa3psOKEHUST A
M30BITOYHOTO JIABJICHUS B
3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE




PKUKOCTHU IIPU
[TOHM>KEHHOM JIaBJICHUH,
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
[IPOKJIAIKA,
DIIEKTPUYECKUI 3BOHOK:
Ha4ne

Benepko Apxumena:
Hasnauenue:
NIEMOHCTPALNS JEHCTBUSA
PKUIKOCTU Ha
[IOTPYKEHHOE B HEE TEJIO
11 U3MEPEHHNE BETUUUHBI
BBITAJIKMBAIOIIECH CUIIBI,
BEIEPKO, TEIIO
LMIHHAPUYECKOH (HOpMBI,
[IpYXUHHBIA JUHAMOMETP:
Ha4ne

OrHMBO BO3yIIHOE:
Hasnauenue:
NIEMOHCTPALIHS
BOCIIJIAMEHEHHUS TOPIOYen
CMeCH Tpu ee OBICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIMIIUHAP,
[OpIIEHb Ha
METaJIJINYECKOM IITOKE C
[PYKOSITKOM, ITOJICTaBKa
TUIs LAJIMHIpA: HAJTM4YKe

4.1.

O6opyaoBaHue s
JICMOHCTPAalMOHHBIX
OIIBITOB

[TpuGop st
NIEMOHCTpPALMY JaBJICHUS
B kuakocTu: HazHauenue:
TeMOHCTpanyst U3MEHEHHUS
MaBJICHUS C TITyOMHOMN
MOTPYKEHUS,

TaTYMK J1aBJICHUS,
KPOHILTEIH 1151
KpETUICHHs Ha CTEHKE
cocy/a: HaJluuue

[TpuGop st
IEMOHCTpALUU




ATMOC(EpPHOTO AABICHUS
(MarnmeOyprekue
[1OJIyILIAPHS):
Hasznauenue:
IIEMOHCTPAIIHS CHJIBI
aTMOC(epHOTro NaBJiIeHMUs,
TBa pa3beMHBIX
METaTTNYECKUX
[TOJTyIIAPHS C IPOYHBIMH
PyYKaMU U XOPOLIO
pUIUTA()OBAHHBIMH
KpasMu, HUIIEIb C
KpaHOM: HAJTU4HE,
CO3/1aBaeMOe BHYTPHU
[1apoB
BaKYyyMMETPHUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCHUMaIbHOE
[pa3pbIBalOIee yCUIINe: He
Menee 90 H

Ha6op ten paBHOTO
o0bema: Haznauenue: s
orpeaeneHus u
CpPaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTH PA3IMYHBIX
TBEPABIX MaTEPHAJIOB,
[ATAHIPBI U3 PA3THIHBIX
MaTepuasoB: He MeHee 3
[T,

KPIOUKH IS

1O/ IBEIITUBAHUS
[MJIMHIPOB: HAJTN4YKe
HaGop Ten paBHOI MacChI:
Haznauenwue: s
oTIpeIeTICHUs U
CPaBHEHHUIO TNIOTHOCTH
[PA3TUYIHBIX MAaTEPHUAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepualoB: HE MeHee 3
I1T.,

KPIOUKH TSI
[O/IBEIINBAHUS
[AJTAHIPOB: HAJTHYHE
Cocybl coOOIIaroNIMecs:
Ha3znauenue:
IEMOHCTpPAIIUS
0JIMHAKOBOTO YPOBHS
OJHOPOJHOM KUJIKOCTH B




COOOTIAONITUXCS MEXKTY
co0ol cocynax pasHOM
(bopmbl,

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

[T0JICTaBKa: HAIIMYKEC
Tpy6ka HproToHa:
Haznauenwue:
IIEMOHCTpALIMS
0JTHOBPEMEHHOCTH
[1aJICHUs Pa3INYHBIX TEJl B
[pa3peKEHHOM BO3TyXeE,

(O YHKITUS TIOKITIOYCHHSI K
BaKYyMHOMY HacoCy:
HaJIM4IHe,

UTMHA TPYOKU: HE MEHEee
80 cM.,

[PE3UHOBBIE TPOOKH,
HUTITIEIb: HAJTH4Ine,
KOJIMYECTBO TeJ B TpPyOKe:
HEe McHee 3 ImT.

[[lap [Tackans:
Haznauenue:
IEMOHCTpALIMS TIepeadn
[TPOM3BOIUMOTO Ha
PKUJIKOCTD JaBJICHHS B
3aMKHYTOM COCYJE,
ITEMOHCTpAIIHS IO TheMa
PKUJIKOCTH IO ICCTBUEM
ATMOC(EPHOTO J1aBJICHUS,
MeTaJUTMYeCKUN HUIUHAP
C OlpaBaMH, MOPIIEHb CO
IIITOKOM, IOJBIN
METALTAYECKUI ap ¢
OTBEPCTUSIMU: HATMYHE,
IUTHHA [IJIMHIPA: He
MeHee 22 ¢M,

TuaMeTp mapa: He MeHee
8 cMm

[[Tap ¢ konbIIOM:
Haznauenwe:
TEMOHCTpAIIHS
[pacIIMpPEHHs TBEPAOTO
Teyia TPy HarpeBaHUH,
[ITaTUB, METAJITHYECKOE
KOJIBIIO ¢ My(pTOH, THap ¢
LICTIOYKON: HATNYHUE,




IUTHHA 1IETIOYKH: HE MEHEe
80 MM,

TuaMeTp 11apa: He MeHee
25 MM

L{1uHIpBl CBUHIIOBBIE CO
ctpyrom: Ha3znauenue:
IIEMOHCTPALIMS B3AUMHOTO
[IPUTSDKEHUS MEXKITY
ATOMaMU TBEP/bIX Tell,
KOJIMYECTBO OJMHAKOBBIX
IUITUHIPOB: HE MEHEE 2
[IT.,

MaTepual LUJIUH]POB:
CTaJlb U CBUHEII,

KPIOYKH IS
[MO/IBEILIMBAHUS: HAIUYUE,
CTPYT, HAIPaBJIAIOIIAs
TpyOKa: HanHuue
[TpuGop Jlenma:
Haznauenwue: s
iccreJ0BaHUs
3aBUCHMOCTHU
HaIrpaBICHUS
MHIYKIIMOHHOTO TOKa OT
XapakTepa U3MEHEHUs
MarHMTHOTO MTOTOKa,
CTOMKA C KOPOMBICTIOM:
HaTu4ue,

KOJIMYECTBO
QITFOMUHHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJIELl: HaJTu4yKe

Maraur qyrooopasHblit
TEMOHCTPALIMOHHBII:
Hazunauenue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
TUIT MAarHUTA!
HaMarHW4YeHHBIN OPYyCOK,
KOJIMYECTBO LIBETOB
Mar"guTa: He MeHee 2,
0003HAYCHHE TTOJIFOCOB
MarHuTa: HaJu4ne
MarauT noJIOCOBOU
TEMOHCTPAIIMOHHBIN
(mapa): Ha3znauenwue:
ITIEMOHCTpAIIUS CBOMCTB
[MOCTOSIHHBIX MAarHUTOB,




TUIT MarHUTA!
HaMarHMYEHHBIA OPYCOK
MPSMOTMHEHHON (OPMBI,
KOJMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TOJIFOCOB
MarHuTa: HaJu4ue
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
ITEMOHCTpALIMS
B3aHMO/JICHCTBUS TOJIOCOB
MarHiTOB, OPUCHTAIIMH
MarHuTa B MarHUTHOM
rose,

HaMarHM4YeHHas CTpeJiKa:
HaTH4ue,

KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
[10/ICTaBKa: HATUYKE
Ha6op
IEeMOHCTPAIIMOHHBIN
"JnekTpocraTuka"
(2JIEKTPOCKOIIHI (2 1MT.),
cyaTaH (2 1WT.), HajoyKka
CTEKJISTHHAs, MajJo4yKa
YOOHHMTOBAS, INTATHBEI
M3onupyomue (2 mr.)
Marnna snexTpodopHas
VJTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
TUISL TTOJTyYeHUs
PIEKTPUIECKOTO 3apsiaa
BBHICOKOTO MOTEHIIMANA U
[MOJTy4EHUSI UCKPOBOTO
paspsiaa,

ITMCKH Ha CTOMKAaX:
HaTH4ue,

KOJIMYECTBO JIEHIEHCKHUX
0aHOK: HE MeHee 2,
MMOICTaBKA: HAIMUNE
KoMITIEKT IpOBOIOB:
J{munaa: He menee 500 MM
- 4 mt., 250 MM - 4 mT.,
100 MM - 8 mIT.,
Ha3HAYCHHE: TS

1O TKJTFOUCHUS
TEMOHCTPAIIMOHHBIX
prOOpoOB U
000pyIOBaHUS K




MCTOYHUKY TOKa, JJIs
COOPKH AJIEKTPHUECKUX
[erieii, BKIIroJas
PIIEMEHTHI U3 pa0OThI
"[TocTostHHBII
PIEKTPUYECKUN TOK"

4.2.

O06opynoBaHHE IS
IabopaTOPHBIX
paboT u
VICHHUYECKUX
OTILITOB (Ha Oa3e
KOMILICKTOB IS
0I'D)

[IITaTHB 1ab0paTOPHBIN C
nepKaTeNnsMu

BECHI DJIIEKTPOHHBIE
MeH3ypKa, Ipeaes
3mepenus 250 M
muaamometp 1 H
nuHamometp S H
WIMHAP CTAIBHOM, 25
cm3

[MIHMHP aTFOMUHUEBBII
25 cm3

[MIHH]IP aTFOMUAHHUEBBIH
34 cm3

LIWJIMHAP TJIACTUKOBBINA 56
cM3 (711 U3MEPEHUS CUJIIBI
Apxumena)

npyxuna 40 H/m
mpyxuHa 10 H/m

rpy3bl 1o 100 1 (6 wmT.)
rpy3 HaOOpPHBII
[yCTaHaBIIMBAET MaccCy C
marom 10 T

MepHast IeHTa, JTHHEeHKa,
TPAHCIIOPTHP

OpYCOK C KPIOYKOM U
HUTBIO

HapaBJIAIOIIAs JUTUHON
He meHee 500 M.
J10JKHBI OBITH
00OecrievyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HaIpaBIAOLLIECH
CEKYHJIOMED
PIEKTPOHHBIN C TaTYMKOM
HaIpaBJISIOIIAst CO
[IKAJIOW

OpYCOK JIEpEeBSIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasTHHK C
[PY30M C TYCKOBBIM
MarHUTOM U C
BO3MOKHOCTBIO




M3MEHEHUS UTMHBI HUTU
[ppIyar

0JIOK TIOIBHKHBIHA

0JIOK HEMOIBUKHBIN
KaJIOpUMET]

TepPMOMETP

MICTOYHUK TTUTAHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIIb C
BBIXOHBIM HaNPS>KEHUEM
36 - 42 B uiamn
OaTapelHbIN OJIOK ¢
BO3MOYKHOCTBIO
[PETYJIIUPOBKHU BBIXOJIHOTO
HATIPSKCHUS

BOJIBTMETP
nByXnpenenbHbiii (3 B, 6
B)

aMIIepMETP
nByxmpenenbHbii (0,6 A,
3 A)

pesucrop 4,7 Om
pesuctop 5,7 Om
mammiouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peoctart) 1o 10 Om
COCTUHUTEIIbHBIE
rpoBoja, 20 mr.

K04

Ha0Op MTPOBOJIOYHBIX
pe3urctopoB plS
coOuparoias JTuH3a,
(hoKyCHOE pacCTOsIHHE
100 Mm

coOuparoIas J1H3a,
(hoxycHoe paccrosiaue 50
MM

[paccenBaronIas JMH34,
(hOKyCHOE pacCTOSIHHE -
75 MM

bKpaH

OITHYECKAsT CKaMbSI
ciaiig "Monaein
rpeamera”

OCBETUTEITh
MTOJTYIIFUTHHP C
[JTAHIIIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop mist u3ydeHus




ra30BbIX 3aKOHOB
Kanunnsipet
JlndpakimonHas pemerka
600 TPpUXOB/MM
JlndpakimonHas pemerka
300 mTpuxoB/MM
3epkaino

JlazepHas ykaska
[lonsspoun B pamke

[Lleau FOnra

Karymka MOTOK

[bi1ok nuonoB

bJI0K KOHIEHCATOPOB
Kommac

Maruut

DJIEKTPOMArHuT

ONUITKK JKEJIE3HbIC B
0aHke

TexHomoruueckas HaIpaBJICHHOCTb

1.

O06pa3oBaTEIbHBIN
KOHCTPYKTOp 1JIs
[IPAKTUKN OJIOYHOTO
[IpOTrpaMMHUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoOOTOTEXHUYECKU I
Ha0op MpeAHa3HaueH JJis
M3ydeHUS] OCHOB
[POOOTOTEXHUKH, JCTAJICH,
y3JIOB © MEXaHU3MOB,
HEOOXOIUMBIX IS
CO3IIaHMSI
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

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

Habop no3Bosier
coOupats (1
[POrpaMMHUPOBATH
coOupaeMble MOJIEININ), U3
PIIEMEHTOB, BXOISIINUX B
€ro coCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHHUUECKHIX
YCTPOMCTB ¢
ABTOMATH3HPOBAHHBIM
yIIpaBICHHEM, B TOM
YrCIie Ha KOJIECHOM X0y,

a TAaK)Ke KOHCTPYKIIMA,

1 mT.

1 mT.




OCHOBaHHBIX Ha
MICIIOIb30BaHHH TIepeayd
(B TOM 4YHCIIE YEPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.

CBETOINOIHBIHN
MaTpUYHBIA TUCILIEN C
0eJI0¥ OJICBETKONI Ha
KOHTpOJLIIEpE
KonmnuecTBO mopToB
BBOJI1a/BBIBOJIA HA
KOHTpOJIIEpE HE MeHee 6
KoanuecTBO KHOIIOK HE
MeHee 4

O06111e€ KOJIUYECTBO
PJIEMEHTOB: HE MeHee 520
11T, B TOM YHUCJIC:

1) nporpamMmmupyembiii
0JIOK yIpaBJICHHUS,
KOTOPBIA MOXET paboTaTh
AQBTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYMK CHJIBI

4) MaTYuK pacCTOsTHUS

S) naT4uK 1BeTa

6) aKKyMYJIATOpHAs
Oatapest

7) [InacTukoBbIC
CTPYKTYpPHBIC SJICMEHTHI,
BKJTFOYAs
reppopupoBaHHbIE
PJICMEHTBI: OalIKH,
KyOUKH, OCH U BaJbl,
COEIMHUTEIIbHbIE
PIIEMEHTHI K OCSM,
[IECTEPHH,
[peaHa3HauYeHHbIE IS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX Iepenad,
COCTUHUTENbHBIE U
KPETIC)KHBIE DJIEMEHTHI;
7) IIporpammHoOe
oOecrneueHue,
MCIIOIBb3yEMOE NS
MTPOrPaMMHUPOBAHHUS
COOMpPaeMbIX
[POOOTOTEXHIUUECKHIX
MOJICJIEN U YCTPOMCTB,




ITOCTYITHO JJIs CKauMBaHUsl
u3 cetu MHTEpHET

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KoMIutekT 1 u3ydeHus
OCHOB JIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moymkeH ObITH
[peIHa3HAYCH M1
[IpOBe/ICHUST yUEOHBIX
3aHATUH 110 DJIEKTPOHUKE
1 CXEMOTEXHUKE C IIEJIBIO
M3ydeHus: Hanbosee
[pacpoCTpaHEeHHOM
DIICMCHTHOH 0as3bl,
MPUMEHSEMON NI
MHXCHEPHO-TEXHHYECKOTO)
TBOPUYECTBA yUYAIIUXCS U
pa3paboTKH y4eOHBIX
Mozenei poboToB. Habop
TOJKCH TTO3BOJISITH
ydaluMcs Ha MPaKkTUKe
OCBOUTH OCHOBHBIC
TEXHOJIOTUU
[TPOCKTHUPOBAHHUSI
[POOOTOTEXHUYECKUX
KOMITJICKCOB Ha IIpHMEpe
y4eOHBIX MOJIeNei
[pOOOTOB, a TAK)KE U3YUUTh
OCHOBHBIE TEXHUUYECKHE
[pereHust B 00J1acTu
KHOEPHETHUUECKUX U
BCTPAMBACMBIX CHCTEM.

B coctaB KOMITIEKTa
TOJDKEH BXOJAUTH HA0OP
KOHCTPYKTHUBHBIX
IIEMEHTOB /17151 COOPKH
MakeTa
MaHHITYJISIIIHOHHOTO
po00Ta, KOMIUIEKT
METaIITNYECKUX
KOHCTPYKTHUBHBIX
PIIEMEHTOB /17151 COOPKH
MakeTa MOOMIJIBHOTO
poboTa u T.1I.

B coctaB KOMITJIEKTa
BXOIUT HAOOD
PIIEKTPOHHBIX
KOMITOHEHTOB JJIs1

M3YyUCHUSI OCHOB

1 mrT.




PIIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAKXKe
KOMIUJICKT TIPUBOIOB U
TaTYMKOB Pa3IMYHOTO
TUIA 1715 pa3padoTKU
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocraB koMIuiekTa
ITOJKHO BXOJIUTH: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
11T, CEPBOIIPUBO,T
0OJIBIIION - HE MeHee 4 1T,
CEPBONPUBOJ MaJIbIX - HE
MEHee 2 T,
MH(pPaKpacHBIN TaTUUK -
HEe MeHee 3 1T,
YJIbTPa3BYKOBOM JaTYHK -
He MeHee 3 1T, TaTYUK
TeMIIEPATyPHI - HE MCHEE
1 T, TaTYuK
OCBEIICHHOCTH - HE MEHEe
1 T, HaGOP PIEKTPOHHBIX
KOMITOHCHTOB
(pe3ucTophl,
KOHJICHCATOPHI,
CBETOJIO]IbI PA3TTUIHOTO
HOMHHAJIA), KOMITJICKT
[IPOBOJIOB JIJIst
OecraeqyHoro
[TPOTOTHITHPOBAHWS,
Mata GecrmaeyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIITOP U 3apsiIHOE
YCTpPOMCTBO.

B cocraB KoMIUIEKTa
NTOJKEH BXOJIUTh
[IPOrpaMMUPYyEMBbIN
KOHTPOJLIED,
[IPOTPaMMHUPYEMBIN B
cpene Arduino IDE wim
AHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsAEMBIX
cpenax pa3paboTKH.
[IporpamMmmupyemsli
KOHTPOJLIEP JTOJIKEH
001aaTh MOPTaMHU ISt
[OKITIOUEHUs IU(PPOBBIX
11 aHAJIOTOBBIX YCTPOWCTB,
muTepdeiicamu TTL,




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

B cocTaB KOMILIEKTA
TOJKEH BXOJUTh MOJTYJIb
TEeXHUYECKOTO 3PCHHUSI,
[IpeICTaBISONINN coO0M
BHEIYMCIUTENLHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOTIPOIIECCOPOM
(KoJ-BO sizIep - HEe MeHee 4
[T, YaCTOTA sI/Ipa HEe
Mmenee 1.2 I'T'1;, 00beM
O3V - "He MeHee 512 MO,
00bEM BCTPOCHHOM
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakcuMaabHOE
[paspeleHue
BUICOMOTOKA,
repeaaBaeMoro 1o
mHTepdeiicy USB - ne
MeHee 2592 X 1944 en.) u
OITUYECCKON CHCTEMOM.
Mo1ysib TEXHUYECKOTO
BpEHMsI TOJDKEH 00J1a/1aTh
COBMECTHMOCTBIO C
[Pa3TMYHBIMHU
[TPOTrPAMMHUPYEMBIMHU
KOHTPOJLJIEpaMH C
[TOMOIIBI0 HHTEP(PENCOB -
TTL, UART, I12C, SPI,
Ethernet. Moayb
TeXHUYECKOTO 3pEHUS
ITOJKEH UMETh
BCTPOEHHOE MPOTPAMMHOE
oOecIieueHre Ha OCHOBE
OTIEPAIIIOHHOM CHUCTEMBI
Linux, mo3sosromnee
OCYIIECTBISTH HACTPOUKY
CHCTEMBI MAIITMHHOTO
00yueHHs: mapaMeTpoB
HEMPOHHBIX CETEU MIIs
0OHapyKEeHHs] 00bEKTOB,
oTpeIeIICHUs UX
MapamMeTpoB U
majpHenmen
MICHTH(UKAITIH.




KommiekT nomkeH
o0OecrieunBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB Pa3pabOTKH
[IPOrPaMMHBIX U
arnnapaTHBIX KOMIUIEKCOB
MHKXCHEPHBIX CUCTEM,
pereHuit B chepe
"NHTepHer Bewieil", a
TaK)Ke pEeICHUN B
001acTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yJeHMSI.

KommnbrorepHoe 060pynoBanme

1

HoyTtOyk

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

KosnnuectBo siaep
rpoiieccopa: He MeHee 4;
KosnriecTBO MOTOKOB: HE
MeHee §;

bazoBas TakTOBas yacToTa
rporieccopa: He MeHee |
[T

MakcuManbHas TaKTOBast
4acTOTa MpoIeccopa: He
menee 2,5 I'T1y;
Koui-namars nponeccopa:
HEe MeHee 6 MOaiiT;
O0beM yCTaHOBICHHOMN
ONEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

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

O0bem HakoruTens SSD:
He meHee 240 ["6aiiT;

BpeMst aBTOHOMHOU

3 mIT.

2 IIIT.




paboThI OT OaTapen: He
MeHee 6 4acoB;

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

Bremnunii uarepderic
USB crannmapTa He HIDKE
3.0: HE MeHee Tpex
CBOOOIHEBIX;

Bremnunii uarepderic
LAN (ucronbp3oBanue
[EePEXOJHUKOB HE
[IPEyCMOTPEHO):
HAJINYHE;

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

becnipoBoTHAsI CBS3b
Wi-Fi: nHanuume c
[OJIZICPIKKON CTaHIapTa
IEEE 802.11n wim
COBpPEMEHHEE;
\Web-kamepa: Hanu4ue;
MaHunyasTop "MpIib":
HaJIN4ME;
[IpenycraHoBiIEeHHAs
OTIEepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpPEiicoMm,
oOecreunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
PUIIOKEHUHN: HaJTMYHe.

MOV (mpunTep,
CKaHep, KOIHUpP)

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

dopmar Oymaru: He
Menee A4,

[[BeTHOCTB: YepHO-OETbI;
TexHomorus rnevaTu:
ltazepHas

MakcHMaabHOE

1 mIT.

1 mIT.




[pa3pelieHue neyaTu: He
meHee 1200 X 1200 Touek;
Hurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MNPO®UJIbHBIN KOMILIEKT OBOPYJIOBAHUS

HaumenoBanue
o0opymoBaHUs

Kparkue npumepHsie
TEXHUYECKHUE XapaKTEPUCTUKHU

KonnuecTtBo enunaunIl
JUTSI PO HIIBHOTO
KOMIUICKTa
(oOmeoOpa3zoBaTeIbHBIC
OpraHH3aIiH, He

KonnuecTtBo enunamnil
IUIs1 TIPOQHITBHOTO
KOMIUICKTa
(MaJIOKOMIUICKTHBIC
0011e00pa30BaTEIHLHBIC

[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YJaIIiXCs.
KoMmiekTamus:
becpoBOHOM MYIBTHIATIUK
o OMOJIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuynK BIAXKHOCTH C
TMarna3oHOM U3MEPEHHS
0...100%

JlaTuK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHUsI HE
yke ueM ot 0 go 180000 ik
JlaTunk pH ¢ nuamnazonoM
M3MepeHus He yxe yeM ot ()
o 14 pH

JlaTunk TeMIepaTypsl ¢
Tuara3oHOM U3MEPEHHUsI HE
yke gem oT -20 1o +140 C
JlaTunk
PIEKTPONPOBOANUMOCTH C
Tuana3oHaMHu U3MEPEHUS He

SIBJISIOILIECS OpraHU3alHH), €lI. U3M.
MaJIOKOMIUIEKTHBIM),
e/I. U3M.

HEA30BAS (OBA3ATEJIBHAA UACTD)
EcTecTBeHHO-HAaY4YHAs HAIIPABJICHHOCTb
1. [Hudposas OO0ecrieynBaeT BBIIIOJIHEHUE |3 MIT. 2 1mT.

itaboparopus 1o mabopaTOpHBIX paboT Ha

OHOIOTHH YpOKax 1mo OMOJIOTHH B

(yueHuueckas) OCHOBHOM IIIKOJIE U

yke ueM oT 0 10 200 MxCwm;




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

/laTuMK TEMIIEpaTyphI
OKpY>Karolen cpe/sl ¢
TMana3oHOM U3MEPEHUsI HE
yxe yeM oT -20 1o +40
IAKceccyapsbl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kabenem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 110
PKCILTyaTauu UPPOBO
imabopaTopuu

[{udposas Bumeokamepa ¢
METAIITUYECKUM IITaTHBOM,
paspemenue He menee 0,3
Mmnukc

[IporpammHOe oOecnieueHue
MeTtonnueckue
pekomeHauuu He meHee 30
padot

'YakoBka

Hanuuune pycckos3pI9HOTO
caiiTa MoAJIep:KKH, HaJuune
BUICOPOJIMKOB.

[{udposas
itabopatopus 1o

X MUK
(yueHnueckas)

O0ecrieunBaeT BHIIOJIHEHNE
mabopaTOpHBIX padoT MO
XUMHUHU HA YPOKax B OCHOBHOM
[IKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NeATEeIbHOCTH YUaIIuXCsl.
Kommnekranus:
becipoBOAHON MYIbTUAATYUK
[0 XUMHH C 4-Mst
BCTPOCHHBIMH JIATYUKAMM:
JlaTunk pH ¢ nuamazonoM
3MepeHus He yxe yeM ot ()
o 14 pH

/[aTunk BBICOKOM
TeMIiepaTypbl (TepMOIIapHBIi)
C IMana3oHOM HU3MEpPEHUs He
y’ke gem oT -100 10 +900 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
uana3oHaMHu U3MEPEHUs He

y>xe gem ot 0 10 200 MxCwm;

2 1.




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

/laTunk TeMIepaTypsl
[JIATUHOBBIN C AUANAa30HOM
n3MepeHus He yxke yeM oT -30
o +120 C

OTaenbHbIE JaTYUKU:
JlaTark onTHYecKoi
[JIOTHOCTU 525 HM
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu HUPPOBOit
imaboparopuu

HaGop nabGopaTopHoi
OCHACTKHU

[IporpamMmmMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 40
padot

Hanuuune pycckos3pI9HOTO
caiiTa MmoAIep>KKH

Hayinune BUIEOPOIUKOB.

[{udposas
itabopatopus 1o

(busnke
(yueHuueckas)

O06ecnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (pU3UKH.
KoMmiekTamusi:
BecripoBOIHON MYJTETHAATIUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMHY JTATYHKAMHU:
[{udpoBoit gaTunk
TeMITePaTyphI C TUANa30HOM
M3MepeHus He yxe yem ot -20
o 120 C

[{udpoBoii gaTuuk
AOCOJTIOTHOTO JTABJICHUS C
Tarna3oHoOM U3MEPEHHsI He
yxe gyeM ot 0 1o 500 kIla
JlaTyuK MarHUTHOTO TIOJIS C
Tara30HOM U3MEPCHHSI He
yxke ueM oT -80 1o 80 MmTn
JlaTurK HanpsKEHUs C
ana3oHaMH U3MEPEHUS He

y>ke gem ot -2 10 +2 B; ot -5

2 1IT.




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

JlaT4MK TOKa HE YK€ 4eM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEe YeM:
+/-29;+/-49;+/-8¢
OTIenbHbIE YCTPOUCTBA:
USB ocuumiorpad He MeHee
2 kanaia, +/- 100 B
IAKceccyapsbl:

Kabens USB
COCIUHUTEIILHBIN

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop st
[MPOBEACHUS YKCIIEPUMEHTOB
KpaTtkoe pykoBOJCTBO IO
PKCILTyaTauu MUPPOBO
imabopaTopuu

[IporpamMMHOe obecrieueHue
MeTtonnueckue
pexomenaanuu (40 padbor)
Hanuuune pycckos3pI9HOTO
caiiTa MmoAIep>KKH

Hayinune BUIEOPOIUKOB.

KommbrorepHoe 060pyioBaHne

4.

HoytOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFogaeMas
KJIaBHaTypa: HAJIM4YKE;
Pycckas packianka
KJIaBUATYyphl: HAIUYUE;
/lnaroHane DKpaHa: HE MEHee
15,6 1roMMOB;

Paspemienne skpaHa: He
meHee 1920 X 1080 mukceneit;
KomnmuecTBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO MMOTOKOB: HE
McHee 8;

bazoBas TakTOBas YacToTa
rpoueccopa: He MeHee 1 [T
MaxkcuManbHas TaKTOBast
yacToTa IpoLEeccopa: He
menee 2,5 I'Tm;

Ks1m-namsite npoueccopa: He

3 mT.

2 1IT.




MeHee 6 MOaiiT;

O0BEM yCTaHOBIIEHHOM
ONIEpaTUBHOMN MaMATH: HE
MeHee 8 ['0aiiT;

O0BeM noaaepKUBAEMO
OTepaTUBHOM MaMsATH (11
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 '0aiiT;

O6wvem Hakonutenst SSD: ve
Mmenee 240 I'6aliT;

Bpemst aBTOHOMHO# pabOThI
oT OaTapeu: HE MeHee 6
4acoB;

Bec HoyTOyKa C
YCTaHOBJICHHBIM

KT,

Buemranii natepdeiic USB
cTaHzapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buewmnuit uarepgeiic LAN
(Mcrosp30BaHKe
[EPEXOJHUKOB HE
[IPEyCMOTPEHO): HAIUYHE;
Hanuuue monyneit u
mHTEpEiicoB
(Mcrosp30BaHKe
MEePEXOJHUKOB HE
mpenycmoTpeno): VGA,
HDMI;

becnipoBoHas cBsizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crannapta |IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
MaHunyasTop "Mplib":
HaJIN4MeE;
[IpenycraHoBIeHHASA
OTIepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpdEiicom,
oOecreunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTEeNbHBIX U
0OIIIECHCTEMHBIX
[IPUIIOKEHUN:

HAJINYHE.

AKKyMyIaTopoM: He Oornee 1,8

MOV (mpunrep,

Tun ycrpoiictea: MOY

1 mrr.

1 mrr.




CKaHep, KOIUp)

(pyHnKIIMYM TeyaTH,
KOITIMPOBAHUS,
CKaHHUPOBAHMUS);

Dopmar Oymaru: HE MEHEe
A4

[[BETHOCTB: YepHO-0OEIIbIIA;
TexHonorus nevyaTu:
mazepHas

MakcuManbHOE pa3pelieHne
reyatu: He MeHee 1200 X
1200 Touek;

Hutepdeiicer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

EcTecTBEeHHO-Hay4Hasl HAIPABJICHHOCTh

1.

[{udposas
itabopatopus 1o

O1OJIOruu
(yueHuueckas)

O0ecrieynBaeT BBIOJIHEHUE
mabopaTopHBIX paboT Ha
YpOKax 1mo OMOJIOTHH B
OCHOBHOU IIIKOJIE U
[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TeTbHOCTH YYaIIuXCs.
KoMIUIeKTaus;:
becnpoBOHOM MYIBTHAATIUK
10 OMOJIOTHUH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
JlaTuynK BIAYKHOCTH C
TMarna3oHOM U3MEPEHHUS
0...100%

/[aTYMK OCBEHIEHHOCTH C
T1ana3oHOM U3MEPEHUsI He
y>ke yem ot 0 g0 180000 nx
JlaTuuk pH ¢ nuanazoHoM
3MepeHus He yxke yem oT 0
o 14 pH

/laTynk TEMIIEpaTyphl C
T1ara3oHOM U3MEPEHHUsI He
y>ke ueM ot -20 go +140 C
JlaTunk
PIEKTPOIPOBOAMMOCTH C
uana3oHaMyu U3MEPEHUs He
ke ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTunk TeMnepaTypsl
OKpY>Karollen cpelibl ¢
TMana3oHOM U3MEPEHHUsI HE
yxe yeM oT -20 mo +40

IAKceccyapsbl:

1 mr.

1 mT.




Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCIUTyaTaluu HUPPOBOi
maGopaTtopuu

[{udpoas Buneokamepa ¢
METaUTMYECKUM IITAaTUBOM,
pazpemenue He menee 0,3
Mnukc

[IporpamMmMHOe obecrieueHue
Mertoanueckue
[pekoMeH1auuu He Menee 30
padot

'YnakoBka

Hanuuune pycckos3p4HOTO
caiiTa MoAJIep:KKH, HaJTuune
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

XUMUN
(yueHuueckas)

O0ecneurBaeT BHITIOJHEHUE
mabopaTopHBIX padboT 1O
XUMHH Ha ypPOKaX B OCHOBHOM
[ITKOJIE U
[TPOCKTHO-KMCCIICIOBATEIBCKOM
e TeTbHOCTH YJaIIuXCs.
KoMmiekramus:
becpoBOHOM MYIBTHIATIUK
10 XUMUHU C 4-Ms
BCTPOCHHBIMH JIATYNKAMM:
JlaTunk pH ¢ nuamnaszonom
3MepeHus He yxke yem oT 0
o 14 pH

J/laTark BHICOKOM
TeMIIepaTypbl (TepMOIIapHBIii)
C IMana3oHOM HU3MEpPEHUs He
y>ke yem ot -100 g0 +900 C
/laTunk
PIEKTPOINPOBOANUMOCTH C
Tuana3oHaMHu U3MEPEHUS He
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

/laTurk TeMIiepaTypbl
[JIATHHOBBIA C TUANIa30HOM
M3MepeHus He yke yeM oT -30
o +120 C

OTaenbHbIE JaTYNKHU:

1 mr.

1 mT.




JlaTurk onTHYECKOM
[JIOTHOCTU 525 HM
IAKceccyapbl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kkabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 110
PKCILTyaTauu UPPOBO
imabopaTopun

HaGop nabopatopHoi
OCHACTKH

[IporpammHoOe obecnieueHue
MeTtonnueckue
pexomeHauuu He meHee 40
pabot

Hanuuune pycckos3p4HOTO
caiiTa MmoaIep>KKH

Hayinune BUI€OpOINKOB.

[{udposas
iTabopatopus 1o

(buszuke
(yueHuueckas)

O0ecrieynBaeT BBIIOJIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca pu3uKu.
Komrmnekranus:
becripoBOAHON MYIbTUAATYUK
o gusuke ¢ 6-10
BCTPOEHHBIMU JIATYUKAMM:
[{udposoit gaTunk
TeMIIepaTypbl C AMANa30HOM
M3MepeHus He yxke yeM oT -20
o 120 C

[{udposoit qaTunk
AOCOFOTHOTO JJaBJICHUS C
ana3oHoOM U3MEpEHUsI He
y>ke uem ot 0 1o 500 klla
/[aTYMK MarHUTHOTO MOJIA C
anazoOHOM U3MEPEHMsI He
y>ke yem oT -80 1o 80 mTn
JlaTurK HanpsKEHUS C
ana3oHaMy U3MEpPEHUs He
y’Ke ueM oT -2 10 +2 B; ot -5
no +5 B; ot -10 10 +10 B; ot
-15 10 +15 B

/laTyuK TOKa HE YK€ YEM OT
-1 1o +1 A

/laTuuk akcenepoMeTp ¢
[T0KA3aTEISIMU HE MEHEE YeM:

+/-209,+/-409;,+/-8¢

1 mr.

1 mT.




OTnenpHBIE yCTPOMCTBA:
USB ocriiustorpad He MmeHee
2 xanaia, +/- 100 B
AKCecCyaphl:

Ka6ens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop st
[IPOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOii
imaboparopuu
[IporpamMmMHOe obecrieueHue
Mertoauueckue
pexomennanuu (40 padbor)
Hanuuune pycckos3p4HOTO
caiiTa MmoaIep>KKH

Hayinune BUI€OpOIUKOB.

. [HudpoBas
itabopatopus 1o
(bu3noIorun
(mpoduibHbII
YPOBEHB)

OObecrieynBaeT MpOBEICHUE
cCIeIOBaHUS 110

(h YHKITMOHUPOBAHUIO
YEIIOBEUECKOT0 OPTaHU3Ma.
KoMIUIeKTaus;:
becripoBOHON MYJTETHAATIUK
o GU3NOIIOTHH C 5-10
BCTPOCHHBIMHY JTATYHKAMHU:
JlaTuuk apTepuantbHOTO
maBnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ IMana3oHoOM
3MepeHus He yxxe yem ot 30
o 200 yn/muH

/laTyuk TeMIiepaTypsl T€JIa ¢
Tana3oHoOM U3MEPEeHHsI He
yke gyem ot +25 o +40 C
JlaTunK 4acTOTHI JBIXAHUS C
TIara30HOM U3MEPCHHSI He
yke uem ot 0 1o 100
[ITKJIOB/MUH

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

OTIenbHbIE YCTPOMCTBA:
Jlatunk OKI' ¢ nuanazoHom
M3MEpEHUS HE Y)KE YeM OT
-300 10 +300 MB)

JlaTuuk pH ¢ nnanazonom

1 mr.

1 mT.




3MepeHus He yke yem oT 0
o 14 pH

/laTuuk cunomep ¢
Tarna3zoHoOM U3MEpEeHHUsI He
y>ke uem ot -40 10 40 H
JlaTunK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT 0 1o 180000 5k
IAKceccyapsbl:

Kabens USB
COEIMHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kabenem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop st
[IPOBEACHUS IKCIIEPUMEHTOB
KpaTtkoe pykoBOJCTBO 110
PKCITTyaTauu MUPPOBOMA
imabopaTopuu
[IporpammHOe oOecnieueHue
MeTtonnueckue
[pekoMeHanuu He Mmenee 20
padot

Hanuuune pycckos3p4HOTIO
caiiTa OIJIEPKKHU

Hannuue BUIeOpOINKOB.

[{udposas
iraboparopus 1o

PDKOJIOTHH

ObecnieunBaeT NpoOBEJCHNUE
[y4€OHOT0 SKOJIOTUUECKOTO
MOHUTOPHHTA
MHCTPYMEHTATbHBIMH
MeTonamu. HaGop
MPUMEHSETCS TPHU U3YUCHUH
HKOJIOTUH, OMOJIOTUH, XUMHH,
reorpaduu u
[IPUPOJOBEICHUS, a TAKXKE
TUTSL THTUBU Ty ATBHBIX
ViCClIeIOBaHMSI U TIPOEKTHOM
eI TeIbHOCTH LIKOJIbHUKOB.
KoMIekTamusi:
becnipoBOTHON MYITBTHIATYNK
10 DKOJIOTHYECKOMY
MOHUTOPHHTY C 8-10
BCTPOCHHBIMH JTATYUKAMHU:
/laT4MK HUTPAT-HOHOB
JlaTuyuK XJIOPUI-UOHOB
JlaTunk pH ¢ nuamazornoM
3MepeHus He yke yem oT 0

o 14 pH

1 mr.

1 mT.




J[aTunK BIAYKHOCTH C
Tana3zoHoM U3MEPEeHUs
0...100%

JlaTunK OCBEIIEHHOCTH C
TMarna3oHOM U3MEPEHUsS HE
yxe yeM ot 0 1o 180000 5k
/laTunk TEMIIEpaTyphI C
Tarna3zoHoOM U3MEpEeHHUsI He
y>ke uem oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
ana3zoHaMy U3MEpPEHUs He
y>ke uem oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MmxCm

JlaTuuk TeMnepaTypsl
OKpY>KaroIlEl Cpeibl ¢
Tarna3oHoOM U3MEpEeHHUsI He
y>ke uem ot -20 10 +50 C
OTnenpHBIC JATYNKU:
JlaTynk 3ByKa ¢ GyHKIHEH
MHTErPUPOBAHUS C
TMara3oHOM U3MEPEHHUS
4acTOT He MeHee yeM oT 50
' go 8 kI

JlaT4rK BIAXKHOCTH TOYBHI C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke geM ot 0 10 50%
/laTuuk xuciopona ¢
muana3oHoM u3Mepenus ot ()
o 100%

JlaTurk onTHYeCKON
MJIOTHOCTH 525 HM

JlaTunk onTHYECKOM
riotHocTy 470 HM

JlaTuuk TypOUIUMETp C
T1ana3oHOM U3MEPEHHUsI He
y>ke yem ot 0 10 200 NTU
/laTuuk okucH yriepojaa ¢
Tuara3oHOM U3MEPEHHUsI HE
y:ke ueM ot 0 7o 1000 ppm
AKCeccyaphl:

Kabens USB
COETMHUTENbHBIN (2 1IT.)
3apsiHOE YCTPOMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CtepeHb JUIsl 3aKperyIeHus!




TAaTYNKOB B IIITATHBE
KpaTkoe pykoBOJCTBO 110
PKCIUTyaTaluy HuppoBoi
imabopaTopun
[IporpammHoe obecnieueHue
MeToanueckue
[pekoMeH1auu He Mmenee 20
padot

YakoBka

Hanuune pyccKos3pI9HOTO
caiTa MOJJAEPKKH, HAITUUHE
BUICOPOJINKOB.

MUKpPOCKOII
nudpoBoi

Ty MUKpOCKoIa:
OMOJTOTHYECKHI

Hacanka mukpockomna:
MOHOKYJISIpHAs

Haznauenue: nabopaTopHblIii
MeTo/1 ucClieJIOBaHUS:
CBETJIOE I10JIE

MaTtepuai ONTUKU:
ONTHYECKOE CTEKIJIO

Y BennueHne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxynsipsr: WF16X
OO0bexTuBsl: 4X, 10X, 40Xs
(Toanpy>KMHEHHBIH )
PeBosbBEpHas rojgoBKa: Ha 3
00BEKTHBA

THUIT MOJICBETKU: 3€pKaJIO UITN
CBETOAMO]T

PacnionoxeHne noACBETKU:
BEPXHSISI U HUKHSIS
Marepuan kopryca: MeTall
[IpeameTHBIi cTOAMK, MM: 90

11
Yucio meramnukcesnei: 1

M crounuk murauus: 220 B/50

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHN

B HaGop BXOAT BeChl
ImabopaTOpHbBIE AIIEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKA
KOHMYECKas, MajovKa

(10 mTyK), cTakaH BBICOKHI C
HocukoMm BH-50 ¢ meTkoit (2
[ITYKH), TATAHID
M3MepUTeNbHBIH 2-50-2

(CTEKJISTHHBIH, C TPUTEPTOI

CTeKJIsiHHasI, npodupka [1X-14

1 mr.

1 mT.




KPBIIIKOH ), IITATUB IS
rpooupok Ha 10 rHe3 I, 3aKuM
[pOOUPOYHBIH,
[IaTenb-I0kKeuka (3 MTYKH),
HAO0Op (IAKOHOB ISt
XpaHEHUsl PaCTBOPOB U
[peakTuBOB (00BeM (prakoHa
100 mu1 - 5 KOMIUIEKTOB 110 6
mTyK, 00beM Qraxona 30 mi -
10 KOMILJIEKTOB 110 6 MITYK),
[ATHH]IP U3MEPUTETBHBIHN C
HocukoM 1-500 (2 mrykn),
crakaH Beicokui 500 mu (3
[ITYKH ), HA0Op epIIeH s
MBIThSI IIOCYTBI (€I JITIs
MBIThsI IPOOUPOK - 3 HITYKH,
epII 111 MBIThS KOJIO - 3
[ITYKH), Xanat 0enblit x/6 (2
[ITYKH), IEPYATKU PE3HHOBBIC
XUMHUYECKHE CTOHKHE (2
IITYKH), OYKU 3alTUTHBIC,
buabTpel Oymaxkusie (100
[ITYK), TOprouee st
criupToBOK (0,33 ).

B cocraB HabOp BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKEJle30, COJIsTHAs KUCIOTa,
METHIIOpaHXK, peHOoIPTaIeHH,
aMMUaK, IePOKCU] BOJOPO/a,
HUTpaT cepedpa u Apyrue; B
o01elt crnoxHocTH - 44
[PA3TTUYIHBIX BEIIECTB,
MICTIONIb3YEMBIX ISt
COCTaBJICHHS KOMILJICKTOB
[PEAKTUBOB MPU MTPOBEICHUH
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB TI0 KYpCy
[IKOJIbHOW XUMUHU.

YueOHnas
itabopatopus 1o
HEUPOTEXHOJIOTHH

B cocraB BXOJAT:

Cencop Tun 1 e menee 1
IIIT., 00ECIIEUYNBAET
BO3MOYKHOCTh PETHCTPAIIIN
CUTHaJIa AJIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(3nexTpoMuorpammsl, OMI).
Peructparus g0mKHA
OCYIIIECTBIISAETCS
HEWHBA3UBHO, CYXHMH
PIICKTPOJTAMH.

1 .

1 mrr.




B03MOKHOCTBIO KPEIUICHUS K
[pyKe ueoBeKa, 4YTo JOHKHO
TaBaTh BO3MOXHOCTb
[PErUCTPUPOBATH
PIIEKTPHUECKYIO aKTUBHOCTH
MBIIIBI B 00JIACTH, HAJ|
KOTOPO# pacroaraercs
kperuienue. [Ipu HanpspkeHun
MBILIIIBI TOJIKHA OBITH
oOecrieueHa BO3MOXKHOCTh
HAOJIOACHUS TTYYHOCTH
curHaza (T.e. IPUCYTCTBUE
OMI'), npu pacciadiaeHuun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
1T., 00ecredrnBaeT
BO3MOYKHOCTB PETUCTPAIIH
CUTHaja
(doromnerm3smorpammsl (DOI1I)
ONTUYECKUM ITyTEM, 3a CUET
M3MEHEHHSI OTPaKEHHOTO OT
KpPOBEHOCHBIX COCYZIOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10/1 BO3JCCTBUEM ITYyJIbCOBOM
BOoJTHBI. CEHCOp JO0JIKEH OBITh
00ecreueH BO3MOKHOCTBIO
KpEeIUICHHs K MOyIIeuKe
Mayblia YeIoBeKa.

Cencop Tun 3 He menee 1
IIIT., 00eCIIeUYnBaET
BO3MOKHOCTh: PErHCTPaLuU
CUTHaJIa

HIIEKTPOKAPAUOT PAMMBI
(OKT') He nHBa3UBHBIM
CII0co00M;

peructpauuu I, 11 u 1l
OTBEZICHUI; TIOJIKITFOUEHHSI
HIIEKTPOJIOB K CEHCOPY C
[TOMOILBIO COEMHUTEIBHBIX
[TPOBOJIOB, 000PYA0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
o0ecreyrBaeT BO3MOKHOCTD:
[pETUCTpAIH CUTHAIA
KO>KHO-TaJIbBAaHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOT'O OCYILIECTBISIETCS Ha
[TOCTOSTHHOM TOK€;
[TOJIKITIOYEHUS K Ty




YEIOBEKA C IIOMOILBIO CYXHX
PIIEKTPOIOB, OJKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C TOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IT., 00eCcrIeYrBaeT
BO3MOKHOCTB: PETUCTPALIUU
CUTHAJIA AIEKTPUYECKON
akTUBHOCTH Mo3Ta (O9I) ¢
[TOMOLIBIO CYXUX
HEMHBA3UBHBIX JIEKTPOIOB;
[PETUCTPALIM JIEKTPUUYECKOMN
AKTUBHOCTH Pa3HBIX J0JeiH
MO3ra; MOAKIYEHUS
PIIEKTPOIOB K CEHCOPY C
[TOMOLIbIO COETUHUTENBHBIX
[IPOBOIOB, 000PYA0BaHHBIX
TouchProof pazsemamu;
BaKperieHUs JIEKTPOI0B Ha
[TOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 He menee 1
T., 00ecreYnBaeT
BO3MOYKHOCTB: PETUCTpPALIUU
CUTHaJIa KoJieOaHUs rPpyIHON
KiieTku (CeHcop AbIXaHUSA);
OTIpeIeTICHUS] YaCTOThI

ITBIX aHMSI.

YcTpoiicTBo muist cOopa
TaHHBIX OT CEHCOPOB U
fepeaady Ha epCOHAIbHBIN
KOMITBIOTEP O0ECTeunBaeT
BO3MOKHOCTBH COOpa TaHHBIX
OT MOJKJIFOUCHHBIX K HEMY
CEHCOPOB U OTIPABKY
[MOJTy4YeHHBIX TaHHBIX Ha [IK.
[loakmroueHre HeHTPaIbHOIO
moyiist K [IK ¢ moMonipro
USB-ka6ens. LlenTpanbHbIit
MOJTyJIb UMEET HEe MeHee 1
[IT.: TaIbBAHUYECKYIO
3ossiuio ot [1K.
[{eHTpanbHBIN MOLYIIb
o0OecreunBaeT BO3MOXKHOCTh
0IHOBPEMEHHOTO
[TOAKITIOUEHUS BIUIOTH J10 4
ceHcopoB. Kaxaplii u3 BX0J10B
[{eHTpanbHOTr0 MOYJISI UMEET
rajbBaHUYECKYIO U30JIALIHUI0




(oOecrieueHre MeKKaHAJIbHON
raJIbBAHUYECKOM M30JISIUN).
[loakiroueHne CEHCOPOB K
L{eHTpambHOMY MOJYITIO
OCYIIECTBIISIETCS C IIOMOIIBIO
CIHeIHaTM3UPOBAHHBIX
pa3zsemoB turna LEMO,
00€eCIIeUnBaOIIINX
[IPABIIIBHOCTH TTOKITFOYCHUS
[pazbeMa 1 CHUKAIOIINX PUCK
CIIy4aillHOTO KacaHus
[Pa3bEMOB TOKOIIPOBOISIIIUX
HacTel, a TaKkxKe
00ecreunBarOIIUX 3aIUTY OT
HECAaHKIIMOHUPOBAHHOTO
[OKIIIOUEHUS K
[TPOU3BOJILHBIM YCTPOWCTBAM.
Monyns "Knonka" He menee 1
IIT., 00EeCIIEYNBaAET
BO3MOKHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MeHee 3-X
[PA3TUYHBIX KATETOPUU
COCTOSIHUM.

'Y cTpoiCcTBO, BXOJSIIIEE B
COCTaB JIa0OPATOPHUH, TOTKHO
o0ecreynBaTh BO3MOKHOCTh
[PETHCTpAINH apTEPUATHHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue
(manee - I10). [JomkHO
00eCTieunBaTh BU3yaTH3aIUI0
11 00paboTKy
[PETHCTPUPYEMBIX CHTHAJIOB.

[ 1aBHOE OKHO TIPOTPaMMBI
ITOJKHO COCTOSITh M3 BKJIQJIOK,
Kak7asi U3 KOTOPBIX
COJIEP’KUT HAbOp rpauKoB,
HEOOXOIUMBIX JUISI
0TOOpaxeHus TpedyemMoit
MH(pOpMaIUY.

Jl0/KHA IMEThCS BKITAKA JITS
0JTHOBPEMEHHOTO TPOCMOTpPa
CUTHAJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOTKJTFOYCHHBIX K
L{eHTpanbHOMY MOZYIIIO.

JT0 obOecrieunBaeT
BO3MOYKHOCTh




MHOTOKaHATHHOTO
(mosurpadguIecKoro) pexuma
PabOThI YCTPOMCTBA.
Taxxke TOTKHBI UMETHCS
BKJIAJIKU TS BU3YyaTH3aIl[uu
CHUTHAJIOB OT ceHCOpoB OMI',
@I, OKT, KT'P, O9T,
CeHCOpa JIbIXaHusl, KHOIKH; a
TaK>Ke TIPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BHU3YyaTHU3UPYIOTCS
criel(pUIHbIC ISl TOTO WX
MHOTO CUTHAJIA BEJTUYUHBI.
1O momxHO 1aBaTh
BO3MOYXHOCThH BU3YaJIU3AIHH
1 00pabOTKH
[PETHCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:
- OMI': Bu3yanusanus
CUTHaJa, CIIEKTP CUTHAaJa,
AMIUTATYTHBIA TPUTTEP
- OIII': Bu3yanuzamnus
CUTHaJIa, CIIEKTpa CUTHAJIA,
TaxorpaMMsl, rpaduk mysiabca
- OKI': Bu3yanuzanus
CUTHAJIa, TaXOIPAMMBI,
rpaduk mynbca
- KI'P: Bu3yanu3anus curaana
- O0I': Bu3yanuzanus
CUTHaJIa, CIIEKTP CHTHAJIA,
AMIUTUTY1a anb(a-puTma,
aMIUIUTYy/1a OeTa-puT™a.
- CeHcop JbIXaHUs:
BH3yaH3aIis CUTHAA,
- Knomnka: Bu3yanu3zanus
CUTHAJIa pa3METKH
[1O nomkxHO UMETH
BO3MOYXHOCTh KaCTOMM3AIHH
1 HacTpoiiku [10 st
b PeKTUBHOTO OTOOpAKEHUS
rpaduKOB: HACTPOWKA 1IBETA,
BHIOOD MMapaMeTpoB IS
aHaIM3a, BEIOOD
0TOOpakaeMbIX rpauKoB,
MaciTaObupoBaHue rpaduKoB.
T1O nomKHO UMETH
BO3MOYKHOCTH 3aITUCH U
BOCTIPOU3BEICHUS
€rUCTPUPYEMBIX CUTHAJIOB.




B03MOKHOCTb HACTPOUKHU
[apamMeTpoB PHIbTpAINU
CUTHaJIa ¢ TOMOIIbI0 QUIbTPa
HIOKHUX 9acTOT, (pUibTpa
BBHICOKHX YacTOT, TIOJIOCOBOTO
(buIbTpa, peKEKTOPHOTO
(bunbTpa.

C uenbio ynoOCcTBa aHaln3a
CHTHaJIa, TOJDKHA UMETHCS
BO3MOYXHOCTH 3aITUCU
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mocaeayromen
BO3MOKHOCTBIO X
[TOCIIECAYIOLIETO
BOCTIPOU3BENICHHSI B JAHHOM
[10 (uMHUTHPYS PETUCTPALIIIO
CHTHAJIa B p&KUME PEaTbHOTO
BpPEMECHH ).

B cocrase: meToauyeckue
MaTepuabl 1Ji1 YUUTENS U
00yJaronuxcsi, OMUCAHNE
[TOIKJIFOUEHUS] CEHCOPOB
lmabopaTtopuu, UHCTPYKLIUHU O
cronb3oBanuio 110,
OIKCcaHue J1abOpaTOPHBIX U
[MPaKTUYECKUX padboT, KOTOpOE
B TOM YHUCII€ COJICPKUT
Mpe3eHTAIHOHHBIE
MaTepHaIbl.

'Y makoBka/kopoOka
lmabopaTopuu JOKHA
oOecnieunBarth y100HOE
XpaHEHHE U CO/IepKaTh
MOJICKA3KH ISt
[PacIioyIOKEHHs] CEHCOPOB U
yCTpOICTB 1abOpaTOpuu JUIst
yI0OHOTO UCTIONB30BaHUS
MpEero1aBaTeNIs MU 1
00yUaOIUMUCS.

TexHomorudeckas HaIlPpaBJICHHOCTb

0. |OGpa3oBaTenbHBIHI
KOHCTPYKTOP IS
[PaKTUKU OJIOYHOTO
[TPOrpaMMHUPOBAHHUS C
KOMILJIEKTOM
TaTYNKOB

Po6oToTexHnueckuit Habop
[TpeHa3HAYEH IS U3yUEHUs
OCHOB pOOOTOTEXHHKH,
nieTajeu, y3ia0B U
MeXaHHU3MOB, HEOOXOIUMBIX
U1 CO3aHUS
[POOOTOTEXHIUUECKHIX

YCTPOMCTB.

1 mrr.




Habop npezncrasisier coboit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSIMHUTEIBLHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop mo3BosieT cooupats (¢
[IPOrpaMMHUPOBATH
coOMpaeMbie MOJICIN), U3
PIIEMEHTOB BXOSIIUX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUYECKHUX
[YCTPOWCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJIEHUEM, B TOM YHCJIC Ha
KOJIECHOM XOY, a TaK ke
KOHCTPYKIIUW, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepead (B
TOM YHCJIC YSPBSIYHBIX U
3yOuaThIX), a TaK e PhIYaroB.
CBETOAMOIHBIN MaTPUYHBIN
nucrureil ¢ 6eyoil HoICBETKON
Ha KOHTpOJLIEpe

KomndectBo mopToB
BBOJ1a/BBIBOJIA HA
KOHTpOJLJIEpE HE MEHee 6
KomdecTBo KHOMIOK HE MEHEe
4
OO0111e€ KOJINYECTBO
hJIEeMEHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpaMMupyemsliii 610k
YIIpaBIEHUS, KOTOPBIN MOXKET
[paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEKUME;

2) cepBOMOTOpBI

3) JaTYMK CHJIBI

4) MaTYuK pacCTOsTHUS

S) naT4MK 1BETA

6) akKyMyJIATOpHas barapes
7) [InacTukoBbie
CTPYKTYpPHBIC 3JICMCHTHI,
BKITIOUast ieppopupoBaHHBIC
PIIEMEHTHI: OanKu, KyOuKH,
OCH U BaJIbl, COSIMHUTEIHHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HauYeHHBIE IS
CO3/TaHUS YEPBSIYHBIX U
3yOuaThIX mepenad,




COCTUHUTEIBHBIE U
KPETIC)KHBIC JICMEHTBI;

7) IIporpammHoe
oOecIieYeHre, HCIOIb3yeMOe
IS POTPAMMHPOBAHUS
coOnpaeMbIX
[POOOTOTEXHHUECKUX MOJIeIICH
1 YCTPOMCTB, TOCTYITHO TSI
CKaYMBaHUS U3 CETH
MutepHer

10.

OOpazoBaTeNbHBIN
HA0Op 1O MEXaHUKE,
MEXaTPOHHKE H
POOOTOTEXHUKE

KoMIutekT 1 u3ydeHus
OCHOB JIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moymkeH ObITH
MpeIHa3HaueH JUIs
[IpOBeICHUST y4EOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHHUKE C LETbI0
3y4eHUs Hauboee
[pacpoCTpaHEeHHOM
IIEMEHTHOH 0a3kl,
[IpUMEHSIeMOH ISt
MH)XKEHEPHO-TEXHUIECKOTO
TBOPUYECTBA yUaIIUXCS U
pa3paboTKH y4eOHBIX
Mozpenei poboToB. Habop
ITOJKEH TTO3BOJIAT YIaITUMCS
Ha TIPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHI
[IPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha IpuMepe
yaeOHBIX MoJienel poOoToB, a
TAaKXKe U3Y4YUTh OCHOBHBIE
TeXHUYECKHE PEIICHUS B
00J1aCTH KHOEPHETHUECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocTaB KOMITJIEKTa JOKEH
BXOIUTH HAOOP
KOHCTPYKTHUBHBIX JIEMEHTOB
st COOpKU MakeTa
MaHHITYJISIHHOHHOTO po0oTa,
KOMILUIEKT METaNTHIeCKUAX
KOHCTPYKTHUBHBIX JIEMEHTOB
st COOpKU MakeTa
MOOMIIBHOTO poOOTa U T.1I.

B cocTaB KOMIIEKTa BXOINUT
HA0O0p AIIEKTPOHHBIX
KOMITOHEHTOB JIJISl H3YYCHUS
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OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHUKH, a TaAKXKe
KOMILIEKT MPUBOJIOB U
TaTUYMKOB Pa3IMYHOIO THUIIA
151 pa3paboTKu
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B coctaB koMILIeKTa JOHKHO
BXOJUTH: MOTOPHI C
PHKOJEpPOM - HE MeHee 2 1T,
CEpBOIPHUBO/T OOBINONH - HE
MeHee 4 1T, CepBOIPUBO/T
MaJIblil - He McHEee 2 IIT,
MH(ppaKpacHbIN 1aTYHK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
aT4uK - HE MEeHee 3 T,
TaTYNK TEMIIEpaTyphl - HE
MeHee | T, JaTyuk
OCBEIICHHOCTH - HE MeHee |
1T, HAOOP PIMEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPBI,
KOHJICHCATOPbI, CBETOAHO/IbI
[pa3IM4YHOr0 HOMUHANA),
KOMIUJIEKT MPOBOIOB ISt
0ecraeqyHoro
[IPOTOTUIIUPOBAHUS, TIIaTa
OecraeqyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYIISTOP U 3apsiIHOE
[YCTPOMCTBO.

B cocTaB koMIuIeKTa JOKEH
BXOJIUTH TIPOTPAMMHUPYEMBIN
KOHTPOJLIED,
[IPOrpaMMHUPYEMBIN B Cpelie
Arduino IDE wunu
AHAJIOTMYHBIX CBOOOIHO
[pacIipoOCTpaHSAEMbIX Cpeiax
[pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIEP JTOJIKEH
00J1a1aTh TOPTaAMH IS
[TOTKJTFOUCHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOUCTB,
maTepdeiicamu TTL, USART,
I2C, SPI, Ethernet, Bluetooth
v WiFi.

B cocTaB koMIuIeKTa J0KEH
BXOIUTH MOJYJIb
TEXHUYECKOT0 3pEHHUS,




[IPEICTABISAIONINNA COOOH
BBHIYUCITUTENILHOE YCTPOMCTBO
CO BCTPOCHHBIM
MUKPOTPOILIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
[T, o0bem O3Y - He McHee
512 M6, 06beM BCTpOEHHOM
maMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON KaMepoii
(MakcUMalIbHOE pa3pelieHue
BUICOTIOTOKA, II€PEIaBaEMOT0
o uatepdeiicy USB - ne
Menee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJib TEXHHYECKOTO
BpeHus J0DKEeH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TMIHBIMU
[IPOrpPaMMUPYEMbIMHU
KOHTpPOJIEpaMH C TOMOIIbIO
uaTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moayiib
TEXHUYECKOT0 3pEHUS T0JKEH
MMETh BCTPOCHHOE
[porpaMMHOE oOecrieueHune
Ha OCHOBE OIEepaIlOHHOM
cuctemsl Linux,
[TO3BOJISIFOIIEE OCYIIECTBISATh
HACTPOWKY CUCTEMBI
MaIIMHHOTO O0yUYeHUs
[TapaMeTPOB HEMPOHHBIX
ceTeil st OOHapyKeHUs
00BEKTOB, OIPENIETICHUS X
[1apaMeTpOB U JajabHEUIIEH
MIeHTU(DUKAITNH.

KoMITIeKT nomkeH
o0OecreunBaTh BOZMOKHOCTh
M3y4eHHs] OCHOB pa3paboTKu
MMPOrPaMMHBIX U allapaTHBIX
KOMITJIEKCOB HH>KEHEPHBIX
CUCTEM, peleHul B cepe
"MHTepHeT Bemien", a Takxke
pereHuit B 061acTu
[POOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEJICKTA
1 MAIIMHHOTO O0y4YEeHHUSI.

11.

UerbipexoceBoi
yaeOHBIN

Y ueOHbIi
000T-MaHUMYJISITOP
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POOOT-MaHUTTYJIATOP
C MOAYJIbHBIMU
CMEHHBIMHU
HacaKaMH

[IpeHa3HAueH /711 OCBOCHUS
00y4aroIUMUCS OCHOB
[POOOTOTEXHHKH, IS
[TOATOTOBKH 00YYaIOIIUXCS K
BHEJPEHUIO U MTOCIEAYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIITICHHOM
[IPOU3BOJICTBE.

KommaecTBo oceit pobora
MaHUITYJISITOpA - YEThIPE.
[IepemenieHuEe HUHCTPYMEHTA B
[IPOCTPAHCTBE IO TPEM OCSAM
ITOJDKHO YIIPaBIISITCS
[IIarOBBIMU JIBUTATEIISIMHU.
Hanpspkenne nutanus
[I1arOBBIX JBUTaTENCH HE
0osee 12 B.

CepBojiBUTaTeNlb YETBEPTOM
OCH JIOJDKEH 00ecTieunBaTh
[MOBOPOT UHCTPYMEHTA.

'Yrois noBopora
MaHUITYJISTOpa HA OCHOBAHUH
BOKpPYI' BEpTHKAJIbHOM OCH HE
Menee 180 rpaaycos.

/I onpeneneHus moaoKeHus
MaHUITYJISITOpa PU IOBOPOTE
BOKPYT BEPTUKAIBHOI OCH
ITOJKEH HCI0JIb30BaThCS
PHKOZEP.

'Yron moBopoTa 3aHEr0
[ieda MaHUMYJISTOpa He
Menee 90 rpamycos.

YT0JI TOBOPOTa NEPEAHETO
[1e4a MaHUIYJISATOpa He
MeHee 100 rpagycos.

/I onpeneneHus moaoKeHus
3aJHETO U MIEPEIHETO IIeY
MaHUITYJISTOpPA T0JKEH
MICII0JIB30BATHCS TUPOCKOIL.
'YT0J1 TOBOPOTA IO YETBEPTOM
ocu He MeHee 180 rpamycos.
JlomkHA OBITH BOBMOYKHOCTH
OCHAIIIEHUS] CMEHHBIMHU
Hacajkamu (Harpumep,
neprkaTellb KapaHaaiia uin
(homacTepa, mprcocKa C
CEpBOJBUTATEIEM,
MeXaHUUECKOE 3aXBaTHOE
YCTPOMCTBO C




CEpBOJBUIATEIEM,
YCTPOMCTBO JJ151 JJa3€pHOM
CPABUPOBKU UJIM YCTPOUCTBO
st 3D-rieuatn).

JloJKHA OBITH BO3MOXKHOCTD
[TOKITFOUEHUS
ITOTIOJIHUTEIIBHBIX YCTPONCTB
(Hampumep, TpaHcIopTepa,
[penbca s epeMeELCHUs
po0oTa, mMyabTa YIpaBICHUS
TUIA JHKOUCTHK, KaMEPBI
MAaIIMHHOIO 3PEHUS],
ONTUYECKOTO J1aTUMKA,
MOy OECTIPOBOIHOTO
oCTyIa.
Po6OT-MaHUTYIISITOP TOJIKEH
oOecrieunBaTh MepeMeleHue
HacaJKH B IPOCTPAHCTBE,
AKTHBALIMIO HACAKHU,
BO3MOKHOCTD ITOJTyYEHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOYKHOCTh
[YIIpaBJICHUSA
TOTIOJTHUTEIbHBIMU
YCTpOMCTBAMMU.

Marepuan kopmyca -
anroMuHui. [luamerp padoueit
30HBI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocH) He MeHee 320 MM.
uTepdeiic moakmoyeHus -
USB.

Jl07KEH NMETh BO3MOKHOCTD
AQBTOHOMHOM paboThI U
BHEIITHETO YIIPABJICHUS.

Y IpaBisOMMI KOHTPOJUIEP
NTOJKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IIpaBIAOIINAN KOHTPOJLIED
COBMECTUM CO CpeIoi
porpamMmupoBanus Scratch,
1 SI3BIKOM IIPOTPaMMHUPOBAHUS
C.

JlomkeH obecrieunBaTh
[TOBOPOT I10 MIEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJI U Ha
3aJJaHHBIN yroJl, IOBOPOT IO
UETBEPTOW OCH HA 3aJJaHHbBIN
yroJi, ABM>KEHHE B




KoopauHatsl X, Y, Z,
[epeMeIleHUE Ha 3aJJaHHOE
[pAcCTOsTHUE TIO KOOpJUHATAM
X, Y, Z, nepenady JaHHBIX O
TEKYILEM MTOJIOKEHUHU YTJIIOB,
[epeavy JaHHBIX O TEKYIIUX
KOOpAMHATaX UHCTPYMEHTA.
/loJKeH mo11ep>KUBaTh
[epeMenieHue B JeKapTOBBIX
KOOpJMHATAaX U yIjiax
[I0BOPOTa OCEM, C 3aJaHHOU
CKOpPOCTBIO U YCKOPEHHEM.
Turibl IepeMeleHui B
IIEKapTOBBIX KOOp/IMHATAX:
IIBIDKEHUE 110 TPACKTOPHH,
[IBUYKEHUE T10 TIPSIMOUA MEXKTY
TBYMSsI TOUKAMHU,
[epenpbIruBaHUE U3 TOYKH U
TOUKY (IIEpEeHOC 0OBEKTA).

12.

O0pa3oBaTEIbHBIN
HA0O0p 111 N3yUCHHS
MHOTOKOMIIOHEHTHBIX|
POOOTOTEXHUIECKUX
CHCTEM H
MaHUTTYJISITUOHHBIX
pobOoTOB

O0OpazoBaTeNbHBIN KOMIUIEKT
TOJKEH OBITh ITpe/lHa3HaYeH
U1 N3Y4YCHHUS
[POOOTOTEXHUUECKHUX
TEXHOJIOTUI, OCHOB
H(pOPMAIIMOHHBIX
TEXHOJIOTUI U TEXHOJIOIH
[TPOMBIILIIIEHHOU
ABTOMATH3ALMH, & TAKXKE
TEXHOJIOTHI
[TPOTOTUIIMPOBAHUS U
a/1IMTUBHOTO MPOU3BO/ICTBA.
B cocraB KoMILIEKTa JOHKHO
BXOJIUTH:

1) MHTennexTyanbHbIi
CEpBOMOJYJIb C
MHTETPUPOBAHHON CUCTEMOMN
YIIpaBJI€HUS, IO3BOJISIOIIEH
00BETUHATH CEPBOMOTYIIH
IPYT C IPyroM 110
[10CJIEI0BATEILHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) PoGoToTeXHUYECKHiA
KOHTpPOJIEP MOAYJIBHOTO
TUIIA, IPEACTABIAIOIIUI
cO00M OTHOIUIATHBIN
MUKpPOKOMIIBIOTED C
ONEpPaMOHHONW CHCTEMOM
Linux, o0beInHEHHBI ¢
nepudepuitHbIM

1 mr.
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KOHTPOJJIEPOM C IOMOIIIBIO
[JIATHI PACIITUPECHHUS.
PoOOTOTEXHUYCCKHUI
KOHTPOJIIEP JIOJDKEH
YZIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTHUKAM: KOJI-BO
si7Iep BCTPOCHHOTO
MHUKPOKOMIThIOTEpA - HE
McHee 4, TAKTOBas 4acTOTa
siapa - He menee 1,2 ['Tm,
00bemM O3V - He menee 512
MO, Haytmure nHTEepEencoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBBIC TIOPTHI IS
IMOIKJIIOUYEHHS BHEIITHUX
ycTpoicTB, a Taxke WIFi nin
Bluetooth mis koMMyHUKaIN
CO BHEIITHUMH yCTPOMCTBAMHU.
Po0oTOTEXHUYECKUI
KOHTPOJLIEP JIOJKEH
00ecreynBaTh BO3MOKHOCTD
[IPOTpaMMHUPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBoO01HO
[pacIpoCTpaHsIeEMON CPEAbI
Arduino IDE, a taxxe
YIIpaBJICHUS MOJEIISIMU
[POOOTOTEXHUUYECKUX CHCTEM C
rmomorisio cpensl ROS.

3) BeraucnuTenbHbIi MOAYITh
CO BCTPOEHHBIM
MHUKPOKOHTPOJJIEPOM - HE
MeHee 1 mT.
BrranciuTenbHbI MOAYJIb
ITOJKEeH 00J1anaTh
BCTPOECHHBIMH IU(PPOBBIMU
rmopTamu - He MeHee 12 mT u
AHAJIOTOBBIMH MIOPTaMU - HE
MeHee 12 mT.
BrranciuTenbHbI MOAYJIb
ToJpKeH 00J1agaTh
BCTPOEHHBIM MOJTYJIEM
OECTIPOBOTHOM CBSI3H THITA
Bluetooth u WiFi mus
CO3JaHNs
annapaTHO-MPOTPAMMHBIX
[pEIICHU I U

" yMHBIX/CMapT"-yCTPONCTB




151 pa3paboTKH perIeHui
"NnuTepHer Bemeit'”.
BprunciuTenbHbI MOAYJIb
mookeH o0namaTh
COBMECTUMOCTBIO C
repudepuiiHbIMY IJIaTaMH
TUTST TTOIKJTFOUCHUS K CETH
Ethernet u noaxiroueHus
BHELIHEH CHJIOBOW HArPy3KH.
4) Moyib TEXHUYECKOTO
3pEHUS, IPEICTABIISIIOLINI
co0ol ycTpoiicTBO Ha 6a3ze
BBEIYHCITUTECIILHOTO
MUKpPOKOHTpOJLIIepa U
MHTETPUPOBAHHON KaMepHI,
oOecrneunBarolee
[paCIIO3HAaBaHUE MPOCTEHIINX
M300paXkeHUi Ha MOyIIE 3a
CYET COOCTBEHHBIX
BBHIYHCITUTENbHBIX
BO3MOKHOCTEH - HE MeHee |
11T,

Mo1ysib TEXHUYECKOTO
BpeHus JOKEeH 00ecreunBaTh
BO3MOKHOCTB OCYIIECTBIISTH
HAaCTPOUKY dKCIIO3ULINH,
bananca 6exoro, HSV
COCTABJISIFOIIUX,, TUTOIIA TN
oOHapyXuBaeMon 00JacTu
M300paXKeHMs], OKPYIJIOCTH
oOHapyXuBaeMon 001IacTH
300pakeHUs, TIOJIOKEHHE
0OHapyKMBaeMBbIX o0acTei
OTHOCUTEIILHO JIPYT JApyra
Moylib TEXHHUECKOTO
BpeHUs JOKEH UMETh
BCTPOCHHBIE HHTEPQEICHI -
SPI, UART, 12C wuiu TTL s
KOMMYHHKAITUU JIPYT C
NIPYTOM HJTA BHEITHAMH
YCTPOMCTBAMM.

5) Komriekt
KOHCTPYKTHUBHBIX JIEMEHTOB
13 MeTalljia Uit COOpKHU
MO/IETT! MAaHUITYJISITOPOB - HE
MeHee 1 miT;

6) KoMIIJIeKT 2J1eMEHTOB JIJIst
CcOOpKH BaKyyMHOTO 3aXBaTa -
He MeHee | mT.




O0OpazoBaTeNbHBIN
[POOOTOTEXHUUECKUI
KOMILICKT JIOJDKEH COJIEpKAaTh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEN IS
[IPOTOTUIIUPOBAHUS MOAEIEH
MOOWJIBHBIX U
MaHUTTYJISIIUOHHBIX pOOOTOB
[pa3iM4HoOro tuma. B coctas
KOMILJIEKTA JI0JKHBI BXOJIUTh
MHCTPYKIIUU U METOTUYECKUE
lyKa3aHHs 110 pa3paboTKe
TPEXMEPHBIX MOJEIEH
MOOMJIBHBIX POOOTOB,
MaHHITYJISITAOHHBIX pOOOTOB €
[Pa3TMYHBIMU TUIIAMU
KMHEMAaTUKHU (yryioBas
KIHEMAaTHKa,
MIOCKO-TIapalieNIbHAs
KIHEMAaTHKa,
nenpra-kunemaruka, SCARA
VJTH phIYaXKHAsi KHHEMAaTHKa,
iatopma CTroapTa u T.I1.).
O0pazoBaTenbHbIN
[POOOTOTEXHUUECKUIT
KOMILIEKT JIOJDKEH COJIEPKATh
MHCTPYKLIUU IO
[MPOEKTUPOBAHUIO POOOTOB,
MHCTPYKLUU U METOJUKHU
OCYIIECTBIICHHS] HHKCHEPHBIX
[pacyeToB Ipu
[MPOCKTUPOBAHUY (PACUETHI
Harpy3K1 1 MOMEHTOB, pacueT
MOIITHOCTH ITPHBOIOB, pacueT
[apamMeTpoB KHHEMATHKHU U
T.I1.), MHCTPYKLUU 11O
pa3zpaboTKe cUCTeM
YIIpaBJICHUS ¥ IPOTPAMMHOTO
oOecreyeHus A1 yIpaBIeHUs
[poOOTaMH, HMHCTPYKLIUU U
METOIMKH 10 pa3paboTKe
CHCTEM YIPABIICHHS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa M MAIlTHHHOTO
0OyUeHusI.

KomnbsroTepHoe o0opyioBaHuE

13.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkast, HeoTKiIIoUaemast
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KIIaBUATypa: HAIUYUE;
Pycckas packiaaka
KJIAaBUATYPBI: HAJTMYUE;
Jlnaronainp s5KpaHa: He MEHee
15,6 nroiMoB;

Pa3perenuie skpaHa: He
Mmeree 1920 X 1080 mukceneit;
KosnmuecTBo siaep
[Ipolieccopa: He MeHee 4;
KosruecTBo MOTOKOB: HE
MeHee 8;

basoBast TakTOBas yacToTa
rpoueccopa: He menee 1 [T
MakcruMaibHasi TAKTOBAs
yacToTa Ipoleccopa: He
menee 2,5 I'Tm;

Ksmi-namsate npoueccopa: He
MeHee 6 MOaiiT;

O0BeM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOM
OTIEpATUBHOM MaMSATH (JIIst
BO3MOXHOCTH PaCIIUpPEHUs):
He meHee 24 ['6aiiT;

O0bem HakonuTenss SSD: He
Mmenee 240 I'6aliT;

Bpemst aBTOHOMHO# pabOThI
0T OaTapeu: He MeHee 6
YaCOB;

Bec HoyTOyKa ¢
[YCTAaHOBJICHHBIM
AKKyMYJISITOpoM: He 6outee 1,8
KT;

Bremnuit uarepdeiic USB
cTaHgapTa He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnuit uarepgeiic LAN
(McTonbp30BaHME
[EePEXOTHUKOB HE
[PEIyCMOTPEHO): HATNIHE;
Hanuuue monynen n
uHTEepQeiicoB
(McTonb30BaHME
[epPEeXOTHUKOB HE
pexycMmotpeno): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaTH4YMe C MOAICPIKKOM




crarnapta |IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hainuue,
Manunyistop "Mblib'":
HaT4YKE;
[IpenycranoBieHHAas
OTIepallMOHHAs CHCTEMA C
rpaguIecKuM
[10JTb30BaTEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padoTy
[pacpOCTpaHEHHBIX
00pa3oBaTEeNbHBIX U
0OIIIECUCTEMHBIX
[IPUIIOKEHUN: HAJIMYHE.

14.

Tenexka -
XPaHIITUIIIE
HOYTOYKOB

TUI KOpITyca: MeTal;
BO3MOKHOCTBH 0€3011aCHOTO
BAIUIIIEHHOTO 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HaTH4ue;

BO3MOKHOCTH 3apsIKU
HOYTOYKOB: HaJIH4ue,
[o/1/1ep’KKa HOYTOYKOB U3
KOMITJIEKTa MOCTaBKU;
Hamuaue poyrepa Wi-Fi
crtangapra 802.11n win
coBpeMeHHee: | mT.
MoJiaep>kka HOyTOyKOB U3
KOMILIEKTa TIOCTABKH;
KOJINYECTBO HOYTOYKOB: OT 6
ITYK, TOJJIEpKKa HOYTOYKOB
113 KOMILJIEKTa TOCTAaBKH;
Hanpsokenne nutanus: 220
B\50 I'i;

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

/InHa mHypa
HIIEKTPONUTAHUSA: OT 2,5
MeTpa;

3amura oT nepeHarnpsLKeHus,
KOPOTKOTO 3aMBbIKAHHS:
HaTH4Ine;

Kouieca g nepeiBu’eHHs ¢

[TOPMO30M: HAJIUIUC.

1 mr.
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