MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

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

OB YTBEPKJIEHUU METOINYECKHUX
PEKOMEHJIAIIMHA 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3OBAHMUS
ECTECTBEHHO-HAYYHOMN U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEM

Bo ucnonnenue mynkra 4 IIpaBun npenoctaBieHus U pacupeneneHus cyocunuii u3 gpenepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoit @enepani Ha CO(PUHAHCHPOBAHHME PACXOIHBIX
o0s13aTenbeTB cyOBbekToB Poccuiickoit denepannn, BOZHUKAIOUIMX [P PEeATU3aLUU PETHOHATBHBIX
IIPOEKTOB, O00ECIEeUNBAIOUINX JIOCTH)KEHUE Lelel, Moka3aTelied MU pe3yibTaToB (elepallbHbIX
MPOEKTOB, BXOMAAIIMX B COCTaB HalMOHaIbHOro mpoekTa "OOpa3oBaHue", B pamkax
rocyJIapcTBeHHOM mporpaMmmbl Poccuiickoit ®@enepanuu "PazButue oOpa3zoBaHus', MpUBEICHHBIX B
ITpunoxkxennn N 5 K rocymapctBeHHoW mnporpamme Poccuiickoin ®enepaunn "Pa3Butne
obOpasoBanus", yTBep>KJaeHHON moctaHoBieHueM lIpaButennbctBa Poccuiickoit denepanuun ot 26
nexabps 2017 r. N 1642:

1. YTBepauth npusiaraeMele Metoanyeckue peKOMEeHIaluu 10 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACTIONOKEHHBIX B CEIBCKOW MECTHOCTH U MaJbIX TOpoJax,
IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAIPABJICHHOCTEH B paMKax
PETHOHANBHBIX TPOEKTOB, O0ECMEeYMBAIONINX JOCTH)KCHHE IIeNiel, IoKaszaTteneil W pe3yiabTaTa
dbenepanbHoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO TpoekTa "O0pa3oBanue",;

2. KoHTpo:b 32 MCTIONHEHNEM HACTOSIIET0 pacoOpsKEHHs OCTaBJISIO 32 COOO.

T'B. BACHUJIPEBA



Ipunosxcenue

YTBEPK/I[EHBI
pacnopsajicenuem
Munucmepcmea npoceéewjenus

Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUHU 11O CO3AHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

1. O01mune MoJI0KEeHUA

Hacrosimue Metoanueckue pekoMeHaluu (Janee - PekomeHjaiim) HarpaBieHbl Ha oOecrieueHue
CAWHBIX OpPraHU3allMOHHBIX W MCTOAWUYCCKUX YCJ'IOBI/If/'I co3gaHuAad u O6HII/IX Ioaxoa0B K
(YHKIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OpPraHU3alMAX, pPACHOJOXKEHHBIX B CEJIbCKOMN
MCCTHOCTH M MaJlbIX ropoaax, HCHTPOB O6p330BaHI/I$I CCTCCTBGHHO-HaquOﬁ A TEXHOJIOTUYECKOM
HanpaBieHHocTel "Touka pocrta", B Hemsx obecnedeHUs peanu3aluu (eaepalbHOrO MpPOEKTa
"CoBpemeHHasl 1IKoja" HallMoHaIbHOro npoekTa "O6pa3oBanue" (najnee - ¢peaepanbHbINA IPOEKT), B
TOM YHCIJI€ YCTaHOBJIEHUS TpeOOBAHUH K pe3ylbTaTaM HCIOJIb30BaHUS CyOCUaANU U3 (heaepabHOro
Oromxera OropkeraM cyObekToB Poccuiickoit ®denepaunn Ha coQUHAHCHPOBAHHME PACXOIHBIX
o0s13aTenbeTB cyObekToB Poccuiickoit denepannn, BOZHUKAIOUIMX MPU PEATU3aLUU PETHOHATBHBIX
IPOEKTOB, OOECHEUMBAIONINX OCTIKCHHE IeNIel, ToKa3zaTeled | pe3ynbTrata (heaepasbHOro
npoekTa "B 00meo0pa3oBaTeNbHbIX OpPraHU3alMsIX, PACHOJIOKEHHBIX B CEIBCKOM MECTHOCTH H
MaJbIX TOpPOJAax, CO3/aHbl U (PYHKUHOHUPYIOT IEHTPbl OOpa30BaHUSA €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKOI HampaBiIeHHOCTEN" .

[IpuBenenHble B HacTosmUMX PexkomeHmanusx TpeOoBaHMs SBISIOTCS MHUHUMaIbHBIMU. Oprassl
UCTIOJIHUTENIbHON BNacTu cy0bekToB Poccuiickoii denepannn (opraHbl MECTHOTO CaMOYITPABIICHHS)
IpU peann3alid MEpONpUATHH O CO3AaHMI0 U (YHKIMOHMPOBAHHIO B 0011€00pa3oBaTeNbHBIX
OpraHu3aIysIX, PACHOJI0KEHHBIX B CEIbCKOW MECTHOCTH M MaJIbIX TOpoJiaX, HEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHONH W TEXHOJIOTMYECKOW HampaBieHHocTed "Touka pocrta" (manee - LleHTpsI
"Touka pocra") BIpaBe oOecreurnBaTh TPEOOBAHUS, NMPEBHIIIAIONINE YCTAHOBICHHBIE HACTOSIIUMHU
PexoMmenmanusimu.

Henamu co3manust LlenTtpoB "Touka pocta" sBasieTCs COBEPUICHCTBOBAHUE YCIOBHM IJIst



MIOBBIIIICHUS] KadyecTBa 0Opa3oBaHUs B 00IIe00pa30BaTENbHBIX OPraHU3ALUAX, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTU M MaJIbIX T'OPOAAX, PACIIMPEHHs BO3MOXKHOCTEH OOydYaroUIMXCs B OCBOCHHUHU
y4€OHBIX NPEIMETOB €CTECTBEHHO-HAyYHOW M TEXHOJOIMYECKON HalpaBiIeHHOCTEH, Nporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HaIpaBICHHOCTEH, a TakxkKe
JUISL TIPAaKTHYECKOM OTpabOTKM yueOHOro MaTepuaina rno yueOonsiM npeameram "dusuka", "Xumus",
"bruonorus".

Ientpsr "Touka pocra" o0ecrednBarOT MOBHIMICHUE O0XBaTa 00ydJaroImUXcsi 0011e00pa3oBaTeIbHBIX
OpraHu3alii, pacrhoJO)KEHHBIX B CEIbCKOM MECTHOCTH M MaJlbIX Tropojax, IporpaMmamu
OCHOBHOTO OOILIEro U JOMOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHONW M TEXHOJIOTMYECKOM
HAMpaBJIEHHOCTEH ¢ UCTIOIb30BaHUEM COBPEMEHHOTO 000pYIOBaHHUS.

OpraHu3anroOHHO-TEXHUIECKOE, METOIUYECKOe M WH(POPMAIIMOHHOE CONPOBOXKICHUE CO3JaHHS B
cyonrektax Poccuiickoit ®enepammm IlentpoB "Touka pocra" ocymectBiaser DenepanbHoe
roCyIapCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOe YUpEKICHUE JIOTIOJTHUTEIILHOTO
npodeccuoHanpHOro 0o0pa3oBaHusa "Akajemus peanu3ald TOCYAAPCTBEHHOM IOIUTUKU U
npoeCCUOHATBLHOTO  pa3BUTHS  paOOTHUKOB  00pa3oBaHHMs MMHHUCTEPCTBA  IPOCBELICHHS
Poccwuiickoit @enepanun (nanee - GeaepanbHblil oreparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsiok co3nanust

LenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocuauit heqepaibHOro OroKeTa
B paMmKkax peanmsanuu (enepanpHoro mnpoekrta "CoBpeMeHHas MIKoJa", TaK U B paMKaxX HHBIX
MporpaMM M MPOEKTOB 3a CUET CPelCTB OrKeTOB cyOnekToB Poccuiickoit denepanuu, cpencts
MECTHBIX 6IOI[)K€TOB n BHC6IOI[)K€THI>IX NCTOYHUKOB.

Cosznanue Lentpos "Touka pocta" ocymiecTBiseTcst Ha 6a3e 0011eo0pa3oBaTebHBIX OpraHU3aIHi,
PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH U MAJIBIX T'OPOJAX, IPU 3TOM B IIEPBYIO OYEPENb CO3JaHUE
IlentpoB "Touka pocra" peKOMeHAYeTCs OCYIIECTBIATh B OpPraHU3alUsAX, MOKa3bIBAIOIIUX HU3KHE
o0pa3oBaTeNbHbIE PE3YJIbTATHI.

B cnyuae cozmanus Llentpa "Touka pocta 3a cuet cpeAcTB cyOcunuu u3 gpeaeparbHOro 010KeTa B
pamkax ¢enepanpHoro mnpoekra "CoBpemeHHas 1mkona" cyosekT Poccuiickoit deneparuu
orpesenser:

- Opra HCIOJNHUTENBbHON BiacTH cyoOwekTta Poccuiickoit ®enepanuu, OTBETCTBEHHBIA 3a
peann3alnnio MEepoNnpusiTUi MO co3JaHuio U obecrnieueHuto (GyHkunoHupoBaHus Llentpos "Touka
pocra" Ha TeppuTopuu cyobekra Poccuiickoit eneparuu (PernoHansHbIi KOOpIUHATOD);

- KOMIUIEKC Mep (IOpOXKHYIO KapTy) Mo co3faanuio u ¢yHKIrmonupoBanuto Llentpos "Touka pocra”
cornacHo [Ipunoxennto N 1 k HacTosimum Pekomenganusm.

KommuiekcoM Mep mpu3HaeTcs IIaH MEPONPUATHN Ha OYEPENHOM ToA M JBYXJETHHM IUIAHOBBIN
nepuoj, MpelyCMaTpUBAIOUIMN MEepONpHUsATHS IO co3JaHuio0 U (GyHKIHMOHHMpoBaHHIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPOIIPUATHS, HAIPABIIEHHBIE HAa CO3AaHue U OTKpbITHE LlenTpoB "Touka pocra';
MEpOTIPUATHSI, HalpaBJIeHHbIE Ha o0ecrieueHue GhyHkuunonupoanus Llentpor "Touka pocra';

MEPONPHSTHSI TIO0 TOBBIMICHHUI0 TPOGECCHOHATBHOrO0 MacTtepcTBa paboTHHKOB LleHTpoB "Touka
pocra";



MEpOTPUATHS 1O  KOHTPOJK  JOCTHUXKEHUS MHUHUMAJBHBIX  [IOKa3aTeled  co3laHus U
dbyakuuonupoBanus Llentpor "Touka pocra'.

PernonanbHblii KOOPAMHATOP B COOTBETCTBHM CO CPOKAMM, YCTaHOBIEHHbIMU B [Ipriioxenuu N 1 k
Pexomenpanusam, yrBepkaacT:

- JIOJDKHOCTHOE JIMI0 B COCTaB€ pPETrHOHAIBHOTO BEJOMCTBEHHOTO MPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u Gpynkuunonuposanue Llearpos "Touka pocra";

- [IepeyeHb MoKa3aTesled U UHIUKAaTOPOB, COOTBETCTBYIOIIMX IpuBeAeHHBIM B IIpunoxxenuu N 2 k
HAcTOAIMM PexomeHnanusaM, ux 3Ha4YCHUH;

- IepeveHb 00111e00pa30BaTENbHBIX OPraHU3AIHiA, PACTIOI0KEHHBIX B CEIbCKONH MECTHOCTH U MaJIbIX
ropogax, Ha 0a3e KOTOpBIX TIuIaHUpyeTcs co3manue LlentpoB "Touka pocta" (mo dopwme,
npencraBieHHol B [Ipunoxenun N 3);

- tunoBoe Ilonmoxenme o IlleHTpe 00pa3oBaHWs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HarpaBiaeHHocTer "Touka pocta" (IIpunoxkenue N 4).

Coznanne nentpa "Touka pocta" Ha 0aze 0011€00pa30BATEIHHOM OpraHU3AIMN JTOMYCKACTCS KaK
MyTEM BBIJICIICHUSI COOTBETCTBYIOIIEIO CTPYKTYPHOI'O MOJpa3AeicHus 00I1eo0pa3oBaTebHON
OpraHu3aliy, TaK 1 0e3 BBIACICHHUS OTCIBHOTO MOIPA3IEICHUSI.

OO6meo0Opa3oBarenbHas OpraHu3alds M3JaeT JIOKAIbHBIM HOPMATUBHBIM aKT O Ha3HAYCHUHU
pykoBogutensi Llentpa "Touka poctra" (Kyparopa, OTBETCTBEHHOTO 3a ()YHKIIMOHHPOBAHHE H
pa3BuTHE), a TAKXKE O CO3/IaHUU LIeHTpa "Touka pocta" M yTBEPKACHUH TTOJIOKEHUS O ACSITEIBHOCTH
[TenTpa "Touka pocra".

Pernonaneublii KOOpAMHaTOp He mo3aHee AHS OTKpbITHS LlenTpa "Touka pocra" oOecneunBaer
pasMelleHre B crHenuanbHO co3faHHoM paszene "Llentp "Touka pocta" odwunmansHOro caiira
o0uieo0pa3oBaTeaIbHOM  OpraHu3alud B MH(OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHON  CEeTH
"UnTepHer" uHpopmanuu o co3nanuu 1 pyHkuuonupoanuu Lentpa "Touka pocra", B TOM ymcie
uHpopmanuu 00 oOpa3oBaTeNbHBIX MporpamMmax, oobopymoBanun Ilentpa "Touka pocra",
IUIAHUPYEMOM peXHMe 3aHATUH O0OyJaromuxcs, IUIAaHUPYEMBIX MepolpusTusx. B cozmaHHOM
pasnene oduimanbHOro caifta 00pa3oBaTEIHLHON OpraHU3alliy TaKXKe pa3Melaercs nHpopmaius o
HalMoHaJdbHOM TpoekTe "OOpaszoBaHue" (B TOM umMcCie JIOTOTHUII), ajpec caita ¥ oduIuanbHAs
cuMBOJMKa MunKcTeperBa npocsenienus Poccuiickon @enepanuu.

Pernonanbublil koopauHaTop obecrieunBaeT nHpopMupoBanue denepanbHOro onepaTopa B ciydae
co3naHus Ha Teppuropun cyowrekta Poccuiickoit @enepaunu LlentpoB "Touka pocra" B pamkax
UHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QenepalbHOr0 MpOoeKTa
"CoBpeMeHHas IIKosia" HamMoHambHOro mnpoekra "OOpa3oBanue", 3a cyeT cpeAcTB OOHKETOB
cyowsekToB Poccuiickoit @enepanuu u (WIM) CPEICTB MECTHBIX OFO/PKETOB U (MJTH) BHEOIOHKETHBIX
VCTOYHUKOB, a TaK)X€ HaNpaBlieHWE Ha corjacoBaHue PenepanbHOMY OINEPATOPY KOHILEMIMU
co3faHus U QyHKIMOHUPOBaHUS Takux L{eHTpoB.

3. TpebGoBaHus K NOMENIEHUAM, KOMILUIEKTOBAHUIO 000PYA0BaHHEM,
PAacXOAHBIMHM MAaTEPHAJIAMH, CPEACTBAMH 00yUeHHsI 1 BOCIIMTAHMS
Coznanue llentpoB "Touka pocra" mpeamnonaraeT KOMIUIEKC YCJIOBUH IO OCHAILEHUIO

o0pa3oBaTeNbHbIX OpraHu3anuii 00OpyIOBaHUEM, pACXOJHBIMU MaTepuajaMH, CpeACTBAMHU
oOydeHUsT W BOCIHTAHUS MJi JOCTHXKCHHsS 00pa3oBaTElIbHBIX PE3YyJIbTaTOB IO MPEIMETHBIM



obmactsam "EcrecTBeHHO-HayuyHble mpeamerbl’, "EcrecTBenHble Hayku", "MaremaTuka u
nHpopmaruka", "OOmecTBo3HaHWe W ecrecTBo3HaHue", "TexHomorusa'", 00pa3oBaTEIbHBIX
nporpamMm o01miero 00pa3oBaHusl €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOW HAPABICHHOCTEH, IPH
peanu3aly KypcoB BHEYPOUHOH AEATENbHOCTH U JONOJHUTENbHBIX 00LIepa3BUBAIOIINX IPOrpaMM
€CTECTBEHHO-HAYYHOM U TEXHUYECKOM HAIPABICHHOCTEH.

[lepeuens HampaBiIeHHOCTEH peanm3yeMbix Ha 0asze LlenTpoB "Touka pocra" 00pazoBaTEIBHBIX
IporpaMM MOKET OBbIThb pacIIMpPeH B 3aBHCHUMOCTH OT HMMEIOIIUXCS Yy 00I1e00pa3oBaTelbHbIX
OpTraHM3aIi YCIOBUH, a TAK)Ke TOTPEOHOCTEH YIaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznanne nentpa "Touka pocra" mpeamosiaraeT pa3BUTHE 00pa30BaTEIbHOW HWHOPACTPYKTYPHI
0011e00pa3oBaTeIbHOM ~ OpraHu3alud, B TOM UHCIE OCHAIleHHe o00IIeo0pa3oBaTeIbHON
OpraHu3aIuu:

- 00opynoBaHHEM, CpeACTBAMH OOY4YeHHs M BOCHUTAHMUS [UIsI H3y4eHHUS (B TOM 4HCIE
HKCIEPUMEHTAJIbHOT0) IMPEIMETOB, KYypCOB, JUCHUUIUIMH (MOAYJEW) €CTECTBEHHO-HAyYHOU
HAIPaBIEHHOCTH M  TEXHOJOTMYECKON  HaMpaBlIEHHOCTEM TpU  peaju3alud  OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOrPaMM M JOMOJIHUTEIbHBIX 00I1€00pa30BaTENbHbIX MPOTrPAMM, B TOM
quclie 7Sl paclIupeHus coliep>kanus yueOHbIx npeameroB "dusuka", "Xumus", "buonorus";

- o0opymoBaHuEeM, CpeICTBaMU OOyUYEHUS M BOCIHTAHUS JJI M3y4EHUS OCHOB POOOTOTEXHHKH,
MEXaHUKH, MEXAaTPOHUKHU, OCBOEHHS OCHOB MPOrPaMMHPOBAHHUS, peaJu3alUd IPOrpamMm
JIOTIOTHATEITFHOTO 00pa30BaHUs TEXHUYECKOW U €CTECTBEHHO-HAYYHON HAPaBICHHOCTEH | T.11.

- KOMIIBIOTCPHBIM U UHBIM o60py)1013aHHeM.

[lepeueHb, MHHMMaIbHO HEOOXOIUMBbIE (YHKIMOHAIBHBIE U TEXHUUYECKHE TpeOOoBaHUS U
MUHUMAaJIbHOE KOJMYECTBO OOOpYIOBaHMS, PACXOAHBIX MAaTEpUajOB, CPEICTB OOy4YeHUS U
BocniuTaHus i ocHamieHuss LlentpoB "Touka pocta" (manmee - MHQPPACTPYKTYPHBIM JIHCT),
onpeaensoTcs PernoHanbHbBIM KOOpAMHATOpOM ¢ ydeToM [IpumepHoro mepedns oO6opyaoBaHMUs,
pPacXOJHBIX MaTepUaioB, CpPEACTB OOY4YEHUS W BOCIMTAaHHUS s CO3/aHUS M oOecredyeHus
(GYHKIIMOHUPOBAHMUSI  LEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAyYHOM W TEXHOJIOTMYECKOM
HanpaBieHHocTH "Touka pocra" B 0011€00pa30BaTEbHBIX OPraHU3aIMAX, PACHOJIOXKEHHBIX B
celbcKOoW MecTHOCTM M Manblx ropojgax (Ilpunoxenne N 6), NpUMEpPHOrO TUIOBOTO
UHPPACTPYKTYPHOTO JIUCTa, ompeaenseMoro @enepalbHbIM — ONEPaTOPOM, M HACTOSIIIUX
Pexomennamnuii.

B  pamkax  ocHameHuss =~ oOmeoOpa3oBaTeIbHBIX  OpraHM3aluii  npu  GopMHpOBaAHHUH
UHPACTPYKTYpHOTO JucTa cyobekT Poccuiickoit denepanuu BripaBe BhIOpaTh CTaHIAPTHBIA WIIH
npOoQIIEHBIA KOMIUIEKT 00OPYAOBaHUS, TPEACTABICHHBI B IPUMEPHOM TIEpedHe 000pYHIOBaHMS,
pPacXoHBIX MaTepHAIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHameHus Llentpos "Touka pocra"
(ITpunoxxerane N 6). s MaJOKOMIUIEKTHBIX 00II€00pa30BaTebHBIX OpraHu3anuii <I1> o0beMm
€IMHUI] CPEJICTB OOYUEHHUSI M BOCIIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIHUYECTBE.

<1> ManokoMIUIeKTHOH  00me0o0pa3oBaTelbHON  OpraHu3alMel B  paMKax pean3aluu
MEPONPHUATHIA 1O CO3[IaHUI0 U (PYHKIMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKOM  HalpaBJICHHOCTEM  mpu3Haercs  oOmieoOpas3oBareibHas  OpraHU3aIus,
YHCIEHHOCTh KJIACCOB-KOMIUIEKTOB B KaXKIOW W3 Tapajuielieil KOTopoi cocTaBiseT He Oornee 1
€MHUIIBI.



[TpodmiibHBI  KOMIUIEKT O0O0OpYIOBaHUS MOXET OBITh BBIOpaH [uIg 001Ie00pa30BaTEIbHBIX
OopraHu3aIyii, IMEIOIMX Ha MOMEHT co3/aHus 1eHTpa "Touka pocra" HAOOp CpencTB 0OyUYeHUS U
BOCIIUTAHMSI, MOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJILHBIMUA BO3MOKHOCTSIMH 0a30BbI€ MOTPEOHOCTH
Npy U3ydyeHuu npeameroB "dOusuka', "Xumusa" u "buonorus".

[IpopunpHeIA  KOMIUIGKT  oOopymoBaHus  oOecreunBaeT  Ad(OPEKTUBHOE  JIOCTHIKCHUE
00pa3oBaTeNbHBIX PE3YJIbTaTOB OOYYAIOIIUMHUCA IO TMPOTpaMMaM €CTECTBCHHO-HAYyYHOU W
TEXHOJIOTMYECKON  HAMpaBICHHOCTEH, BO3MOXXHOCTh YIIyOJEHHOIO U3YYEHHUS OTIEJbHBIX
MPEeIMETOB, B TOM 4HCJE Ui (POPMHUPOBAHHS HM300PETATEIHCKOT0, KPEATUBHOTO, KPHUTUYECKOTO
MBILUICHUSI, Pa3BUTHUS (PYHKIHOHAIBHOM TPaMOTHOCTH y OOy4arolmuxcs, B TOM 4YHUCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Tpu ¢opmupoBaHuu HHPPACTPYKTYPHOIO JHCTAa U3 MPO(PUILHOTO KOMILIEKTa B 0043aT€IbHOM
nopsiike 00ecreuynBaeTcst BEIOOP CpecTB 00yUEHUS U BOCIIUTAHUS HE MEHEE YEM 110 TPEM yueOHBIM
npeameram ("®uzuka", "Xumusa", "buonorus") u komneoTepHOro obopyaoBanus. OctaBumecs Mo
UTOTaM OIpeesieHHs] 0053aTeIbHOTO 000PYI0BAHUS CPENICTBA, IPEAYCMOTPEHHBIC ISl OCHAIICHUS
Ilentpa "Touka pocrta", pacmpenenstoTcs Ha NPUOOPETEHHE IOMOJHUTEIBHOTO O00OPYIOBaHMS,
BXOJISIIIIETO B MEPEUYCHb 000PYIOBAHMSI, PACXOIHBIX MAaTEPHAIIOB, CPEICTB OOYUCHHUS U BOCIIUTAHUS
npodunsHoro komiuiekta (IIpunoxxenne N 6 kK METOIUYECKUM PEKOMEHIAIHSIM).

[Ipu BbIOOpE ONMOJHUTEIBHOIO OOOpPYIOBAHUS TaKXKe CIEAYeT YYMTHIBATh CHELHUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKH cyOobekTa Poccuiickoii deneparui.

PernonanbHblii KOOpIUHATOP OOECIEUMBAET COIJIACOBAHHE C(OPMHPOBAHHOIO B COOTBETCTBHU C
TUNoBOW (opmoii mHpacTpykTypHOro jucra ¢ deaepanbHbIM OMNEPATOPOM B COOTBETCTBUH C
periiaMeHToM, onpeaenseMbiM denepanbHbIM OIIEPaTOPOM.

[Ipun HampaBieHMM Ha COTJacOoBaHHWE WHOPACTPYKTYpHOTO IUCTA, COAEPIKAIIEro CTaHAApTHBIC
KOMIUIEKTHI, PeruoHanbHbpIil KOOpIuHATOP npenoctasisieT (1o hopme denepanbHOro onepaTopa):

- TIOATBEPKJCHHE OTCYTCTBHSI B COOTBETCTBYIOLIUX OOPa30BATENbHBIX OpraHU3aIUsAX, OCHAIICHHE
KOTOPBIX TJIAHUPYETCS, 000PYIOBaHMS, PACXOAHBIX MAaTEPUAJIOB, CPEICTB OOYUCHHS U BOCITUTAHMUS,
YKa3aHHBIX B [IEPEUYHE CTAHAAPTHOI'O KOMILJIEKTA;

- IOATBEPIKJeHNE HanuuMs (1100 obecriedeHne Halu4us 10 MoMeHTa ocHauleHus LlenTpoB "Touka
pocta") yclIOBMHM JJs XpaHEHHS M MCIOJNb30BaHMSI XMMHUYECKHX pPEaKTHBOB, B TOM YHCIE
HE00X0IMMOro 000pyIOBaHMs, BKIIOYas IIKa( BHITSHKHOW MAHOPAMHBIM M mIKad A XpaHEHUs
XUMHYECKHX PEaKTUBOB OTHEYNOpPHBbIN, cornacHo IlepeuHio cpeacTB oOyueHUS W BOCIUTAHUS,
HEOOXOIUMBIX Ui peanu3ali 00pa30BaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIEro, OCHOBHOT'O
o011ero U cpeaHero ooIero oopa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSIM OOyYEHHUS,
HEOOXO/MMOr0 TpPH OCHAIIEHUH OO0I1e00pa30BaTEIbHBIX OpPraHU3alluil B LENAX peaau3aluu
MEPOTIPUATHIA TIO COJCUCTBUIO co3daHWI0 B cyObekTax Poccuiickoit ®deneparuu (ucxoas w3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00mIE00pa3oBaTeNbHBIX  OpraHU3aALUsAX,
yTBEpkKACHHOMY Npuka3zoM Munnpocsemenus Poccun ot 3 centsadps 2019 r. N 465.

OO0pa3oBarenbHbIe OpraHU3allii, Ha 0a3e KOTOPBIX co3faroTcs U pyHkuuoHupytoT LlenTpst "Touka
pocra", JOKHBI COOTBETCTBOBATH JEHCTBYIOIIUM TPEeOOBAHHUSIM K YCTPOWCTBY, COJIEPKAHUIO U
OpTraHMu3aIi pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3alluii U UHBIM HOPMATHBHBIM MPaBOBBIM
aKTaMm, ONpPEIEISIONIMM TpPeOOBaHUS K OpraHu3aluy OOIEero W JOMOJTHHUTEIBHOTO 00pa30BaHUS
neTel.

[Tomemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4YHCJIE YydeOHbIe KaOWHETH (U3HMKH, XWMHU,
ouonorun) Llentpa "Touka pocta" pekoMeHayeTCs pacnoiaraTh B Mpeesiax OJHOTO 31aHHS.



ITpoexktupoBanue, 3o0HuUpoBaHue nomeuieHuil ILlentpoB "Touka pocra" U omnpeneneHue
JIU3aiiH-peleHni OCYIIECTBISIETCS C YYETOM PYKOBOJCTBA IO MPOEKTUPOBAaHUIO LEHTpoB "Touka
pocta", yrBepk1aeMoro ¢eaepaabHbIM OIEPaTOPOM.

ITpu npoextupoBaHuu, 30HMpoBaHUM NomewieHuil LlenTpoB "Touka pocrta" cieqyer y4duThIBaTh
0c00EeHHOCTH 000pYOBaHUs, PACXOAHBIX MAaTEPUAJIOB, CPEACTB 00YUYEHUS U BOCIUTAHMSI, KOTOPHIM
Oyner obecrieunBaThCsi 0Opa3oBaTeIbHas OpraHu3allusl.

[Ipoexkt 30HUpoBanusi mnomemenuil LlentpoB "Touka pocrta" mpencrasisercs DeneparbHOMY
orepaTopy OJHOBPEMEHHO C MPEACTABICHUEM HHPPACTPYKTYPHBIX JTUCTOB.

4. Opranu3anus o00pa3oBarTeJbHOM JeATEeJbHOCTH

OOpasoBarenbHasi JeATenbHOCT, Ha 0Oaze wneHtpoB "Touka pocta" ocyliecTBisieTcs 1O
00pa30BaTeIbHBIM IIPOTrPaMMaM OOIIETO U TOTIOTHUTEIEHOTO 00pa30BaHUS.

TpeboBanust Kk ¢dopmary opraHuzanud 00pa30BaTENbHON  AESITEIbHOCTH  PETYIUPYIOTCS
HacTosMMU PexomeHpanusMu ¥ UHBIMA MH(GOPMAIIMOHHBIMA M METOJUYECKUMU MaTepHalaMU
®denepallbHOTO OTepaTopa.

Hanpasnenusi peanusyeMbIX C HUcHoib3oBaHueM pecypcoB llentpoB "Touka pocra" mporpamm
OMPENENSIOTCSI B COOTBETCTBHM C METOAUYECKUMM MaTepHallaMHM U PEKOMEHAAIUSIMU,
YCTaHaBIMBAaEMbIMH U aKTyalIn3upyeMbIMu DeiepaibHbIM OMEPaToOpOM.

Ha ©0a3ze uentpoB "Touka pocrta" oOecneunBaercs peanau3anus 00pa30BaTEIbHBIX MPOTPAMM
€CTECTBEHHO-HAYUYHOW M TEXHOJIOTMYECKOM HaIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C
TpeOOBaHUSIMU 3aKOHOATENLCTBA B chepe oOpa3zoBaHUs U ¢ yueToM pekoMeHaanuii denepanbHOro
oneparopa. B o6s3arenbHOM nopsiike Ha Oa3e 1eHTpoB "Touka pocta" obecrneunBaeTcsi OCBOCHUE
obyvaronumucs ydeOHbIX mpeameroB "dwusuka", "Xumwus", "buomorus" ¢ wucCMoOIB30BaHHEM
nprobpeTaeMoro o00py0BaHuUs, PACXOIHBIX MaTEPUAIIOB, CPEJCTB 0OYUYEHUS M BOCIIUTAHUSL.

He menee 1/3 o6beMa BHEypOUHOH JEATETLHOCTH 00YyYarOmUXcs TOJKHO OBbITh OPUEHTHPOBAHO HA
NOJJEp)KaHUE ECTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOM HampaBlieHHOCTEH 00pa3oBaTelbHbBIX
oporpaMM, IpH 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAy4YHOM HAampaBlIeHHOCTH HE MOXeT
coctaBisiTh MeHee 20% or oOmero odbemMa BHEYpO4yHOM JesTenbHOCTH. OOpa3oBaTenbHbIE
IPOrpaMMbl 110 JAPYTUM HANpPaBJIEHHOCTAM IPpH HAJIWYMM BO3MOXHOCTH PEKOMEHIYETCs
MJIAHUPOBATh C UCTIOJIb30BaHuEM pecypcoB LlenTpos "Touka pocra'.

PazpaboTtka paboumx mporpamm mo mnpeameram "®dwuzmka", "Xumus", "buonorus", y4ueOHbIM
IpeIMeTaM €CTECTBEHHO-HAyYHOM W TEXHOJOTMYECKON HaNpaBJIEHHOCTEH W3 4YacTH y4eOHOro
iaHa, (HopMUpYyeMOil ydyaCTHMKaMH OOpa3oBaTENbHBIX OTHOLIEHHH, NPOrpaMM BHEYPOUHOU
JESITEIbHOCTH U JONOJIHHUTENIBHOTO 00pa30BaHUs OCYLIECTBISETCA 00IIe00pa3oBaTeIbHBIMU
OpraHM3alUsIMH, B KOTOPBIX CO3/al0Tcsd LEHTpel "Touka pocTa", caMOCTOATENBHO C YYETOM
METOAMYECKUX MaTepualioB W  pexkoMeHjauui  DenepasibHOro  omeparopa. Peamuzanus
0o0pa3oBaTeNbHBIX ~ HPOrpaMM  JIOTIOJIHUTENBHOTO  OOpa3oBaHMsl B MAJOKOMILUIEKTHBIX
o01ieo0pa3oBaTeNbHbIX  OpPraHU3alUsAX  OCYHIECTBISETCS TMpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX YCIOBHH. JIJii MalOKOMIUIEKTHBIX O00I€00pa3oBaTeIbHBIX OpraHU3alui
JIOITyCKAETCsl OTCYTCTBUE JIMLEH3UN Ha JOMOJHUTEIBHOE 00pa30BaHUE U PEATM3YEMBIX IIPOrpamMM
JIOTIOJTHUTEILHOTO 00pa30BaHMUS.

PexomeHmanmum 1O MCHOJMB30BAaHUIO CTAHIAPTHOTO KoMIUiekTa oOopynoBanusi llentpa "Touka
pocta" mpH peanu3aluyd MporpaMM €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKON HampaBIIEHHOCTEH



onpezaeneHsl B [Ipunoxenun N 5 k HacTosmuM Pekomenaanusam.

ConpoBoX/eHHE M METOAMYECKOe OO0ECleYeHne UCIONb30BaHUs MNPO(UIBHOTO KOMILIEKTa
obopynoBaHus B 00pa3oBaTeIbHOM JEATEIBHOCTH IIeHTpoB '"Touka pocta" OCYIIECTBIISICT
®enepanbHbI ONIEpaTop.

Meronuueckue Marepuanbl, pa3padOTKM M HWHBIE MaTepHaIbl 110 BONPOCAM HCIIOJIb30BAHUS
npopMILHOTO  KOMIUIEKTa  00OpynoBaHHMS  pa3pabaThIBAIOTCH, aKTyallM3upywoTcd U
pacnpoctpanstorcs denepaabHBIM OIIEPaTOPOM, B TOM YHCIIE C IPHMEHEHUEM COBPEMEHHBIX Meua
MHCTPYMEHTOB (BH/I€0, BeOUHAp, ITyOIHKAIIH).

DenepanbHBIM OIIEPATOPOM Ha PETYIISIPHON OCHOBE 00ECIIEYMBAETCS MPOBEJCHUE METOJANYECKUX H
o0yyaroIux MEpONpHUATHH 10 BONPOCAM OpraHu3aluu oOpas3oBaTelbHOro mnpouecca B LleHTpax
"Touka pocta" ¢ mpUMeHEHHEM NMPO(UIBHOTO KOMILIEKTa 000PYI0BaHUS, OKa3aHHE METOIUIECKOM
HOMOILY NP pa3paboTke y4eOHBIX MaTepUaloB, 3aJlaHUi ISl COBEPIICHCTBOBAHUS MPAKTUUYECKOM
MOJATOTOBKH OOYYalOmIMXCsA IO Yy4eOHBIM IpeaMeTaM, KypcaM BHEYPOUYHOW JesTeTbHOCTH,
JIOTIOJIHUTEIIBHOI0 00pa3oBaHUs JeTel.

[legarornyeckue pabOTHHUKH, OCYLIECTBIIAIOIINE AesATeNIbHOCTh Ha Oaze LlenTpo "Touka pocra" ¢
IpUMEHEHHEM MpPO(UIBHOIO KOMIUIEKTa 000pYyNOBaHMs, NMPOXOJAT OOydeHHEe IO MporpamMmam
JOTIOJTHUTEIBHOTO TMPOPECCHOHATBHOTO 00pa3oBaHusl (Kypchl IMOBBIIMICHUS KBATU(UKAINHA) U3
®enepanbHoro peecrpa nporpamM JI1O. IloBblieHne KBadu(UKaLMKM — MEAarorMyecKux
PpabOTHHUKOB OCYLIECTBIISETCS HE PEXKE OJHOIO pa3a B TPU ToAa.

5. Oprasu3anMoOHHO-MeTOAMYECKOe CONPOBOKACHUE M HCI0Ib30BaHUE
HMHOW CO3JaHHOM B paMKax peajn3alii HAIHOHAJIbHOIO NMPOEKTAa
"OOpa3oBanue' UHPPACTPYKTYPbI

B mensx KoMmIiekcHOro compoBoxaeHHus pedrenbHocTd LlentpoB "Touka" @enepanbHbIM
OTIEPaTOPOM OOECTICUMBAETCS OCYIIECTBICHUE NYOJIUKAMi ¢ OOHOBIICHUS METOJIUYECKUX
MaTepHajoB, BKIIOYAIOIMX Y4eOHO-METOIMYECKHEe MaTepuaibl (MHCTPYKLUUH, METOJNYECKHe
noco6usi, ”HPOPMAIMOHHbIE MaTepHallbl, IEPEYHU PEKOMEHAYEMBIX JMTEPATYPHBIX HNCTOYHHUKOB,
BUJIEOMaTEpHaiIbl U Ap.), a TAK)KEe MaTepualbl 0 UTOraM MpoBeieHus Meponpusatuii degepaibHoro
onepaTopa (BeOMHapbl, CEMUHAPhl, KOHPEPEHIIUN, COBELIAHUS U 1Ip.).

Hns  mepmarormveckux pabotHukoB IlenTtpoB "Touka pocra" DenepasbHBIM — ONEPaTOPOM
obOecrieunBaeTcs TMPOBEJACHUE TEMaTHYECKHMX BEOMHApOB W 00pa30oBaTEeNbHBIX MEpPONPUSATHH,
HaAIPaBJIEHHBIX Ha pPa3bICHEHHWE BOIPOCOB pealM3aly 00pa30BaTENbHBIX MporpamMm Ha 0aze
[lenTpoB "Touka pocta" ¢ mpuMeHEHHEM MPO(PUILHOTO KOMITJIEKTa 000y I0BaHUS.

Jns PernonanbHBIX KOOPAMHATOPOB U pYKOBoAsmKX paboTHukoB LlentpoB "Touka pocra"
®denepanbHbIi onepaTop obecrneuynBaeT MPOBEACHUE TeMAaTHYECKUX BeOMHAPOB, HAPABICHHBIX Ha
JOTIONTHUTEIIbHOE PAa3bsICHEHWE BOMPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) Mo co3faHuio U (pyHkiuonupoBanuto LlenTpoB "Touka pocra", MOCTHKEHUIO
YCTaHOBJICHHBIX IOKa3aTejaell (yHKIMOHUPOBAHUS, HCIOIb30BAaHUIO MHOM CO3/aHHOM B pamKax
peanu3alyy HalMoHaIbHOro npoekTa "O6pazoBanue" HHPPACTPYKTYpHI.

B memax  »>QQexTuBHONH  OpraHU3alMOHHO-METOIMYECKOH  MOAJEPKKH  CO3JaHUS |
dbyakunonupoBanus LlentpoB "Touka pocta" Ha TeppuTopun cyobekToB Poccuiickoit deneparm
PernonanpHbIM  KOOpAMHATOPOM  OOECHEUMBACTCS  BOBJICYCHHME  JIETCKMX  TEXHOIAPKOB
"KBanTtopuyMm", meHTpoB mmdpoBoro obpasoBanus ngereid "IT-ky0", KIIIOUEBBIX IIEHTPOB



JIOTIOJTHUTENBHOTO 00pazoBanus "Jlom HayuHoU kommaGoparuu" B aesrensHocTh LlenTpoB "Touka
pocta" B cienyromux Gopmarax:

1. IIpoBeneHne COBMECTHBIX MEPOIPHUATHHI s OOydyarouuxcs M IeJarornyeckux pabOTHUKOB
o0mieo0pa3oBaTeIbHBIX OpraHu3anuid, Ha 0a3e KOoTopbiX co3marorcs LlenTper "Touka pocta"
(oOyyaroriyie ceMUHaApbl U MacTep-Kiacchl 1O BOMPOCAM HCIOJIb30BaHUS 00OPYIOBaHUS, CPEICTB
o0y4yeHHss ¥  BOCIMTAHUSA; METOJUYECKHE MEpPONPHUATHS IO  BONpOcaM  pa3padOTKH,
COBEpIICHCTBOBAHUS U BHEJPEHUs nporpamm JOTIOTHUTEILHOTO o0Opa3oBaHHUs
GCTGCTBGHHO-HaY‘-IHOf/'I 1 TEXHUYCCKOM HaITpaBJICHHOCTH, OpraHu3alnuun BHCypO‘-IHOfI JACATCIIbHOCTHU
00y4arouuXxcsl; UHAUBUAYyalbHbIE KOHCYJIBTAUU [ NIeJarorundyeckux pabOTHUKOB, B TOM YHUCIIE B
PCKUMC OHHaﬁH; 3aHATUA HpOQKTHOf/’I ACATCIIBHOCTBIO; KOHKYPCHBIC W COPCBHOBATCJIIBHBIC
MEPONPUSITHS ISl IeTei U 1p.).

2. OpraHu3anusi ¥ y4acTHE B PETHOHAIBHBIX M MEXPETHOHATBHBIX KOHPEPECHIHUAX, (ECTHBAIISIX,
dopymax 1mo oOMeHy OMBITOM pabOThl HA BBHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHUCIE MO
peanu3anuu npeaMeTHeIx obusacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTrecTBeHHbIE Hayku'",
"Marematuka u uH(popmaTtuka", "OOmecTBo3HaHue W ectecTBo3HaHMe", "TexHonorusa", a Takke
nporpamm JIOTIOJTHUTETLHOTO oOpa3zoBaHus €CTECTBEHHO-HAY4YHOU u TEXHUYECKON
HaIlpaBJIECHHOCTEH.

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

I'paduk MeponpusTHI, KBOTHI y4acTus, COJAEPKAHUE M TEXHOJOTMH IPOBEJIEHUS MEpPONpPUITUN
nosoasarcs denepanbHbIM ONEPATOPOM AOIOTHUTENBHO.

4. OpraHuzanusi U ydacTHE B TMPOBEACHUUM WHGOPMAIMOHHBIX KaMMaHUA MO MOMYJISpU3aIUH
HalMoHaJIbHOro npoekTta "OO6pa3oBanue" Ha TeppuTopuH cyObekToB Poccuiickoit denepauuu, B
TOM 4YHCJIE COOBITUSX, MPOBOJUMBIX JJsI KOHCYJIBTAllUOHHOTO COIPOBOXKACHUS POJUTENEH
(3aKOHHBIX TpEJCTaBUTENCH) OOYYaOMIMXCS O BO3MOXHOCTSX JJISi Pa3BUTHUsI CIOCOOHOCTEH WU
TJIAaHTOB WX JeTei, MpodeccHOHATbHOW OpUEHTAllMd U YCHEIIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 00IIIeTO 00pa30BaHUS.

5. Pa3paboTka, yTBepKIEHHME U peaau3alus CeTeBbIX O0O0pa30BaTeNbHBIX MpPOrpaMMm C
UCIIOJIb30BaHUEM BBICOKOOCHAIIIEHHBIX YYEHUKO-MECT, CO3/aHHbIX B cyObekTe Poccuiickoii
@denepanu B paMKax HalMOHaJIbHOro mnpoekTta "OOpa3oBaHue", B TOM 4YHCIE€ COBMECTHO C
JIeTCKUMH TexHonapkamu "KBanTopuym".

6. BoBiieuenne oOyuaromuxcsi 001eo0pa3oBaTeIbHBIX OpraHU3aINi, Ha 0a3€ KOTOPBIX CO3MAI0TCA
u  Qyakuuonupytor Ilentper "Touka pocta", B paznauuHble (OPMBI COMPOBOXKICHUS U
HACTaBHUYECTBA C  HCIOJIb30BAaHMEM  KaJpPOBBIX  PECypCOB,  OOECIEYMBAIONINX  paboTy
BBICOKOOCHAIIIEHHBIX YYEHHUKO-MECT, CO3JaHHBIX B cyOwnekTe Poccuiickoit denepainu B pamkax
HalMoHaMBHOTO TpoekTa "OOpa3zoBaHme" ¢ y4eTOM METOJOJIOTHH  (IIEJIEBOM  MOJIETIH)
HACTaBHUYECTBA OOYYAIOMIMXCS JUIS OpTaHU3allui, OCYIIECTBISIONUX 00pa30BaTEIbHYIO
NeSITeTbHOCTh M0 00meo0pa3oBaTeNbHBIM,  JIOMOJHUTEIBHBIM  00MIEe00pa3oBaTeIbHBIM |
mporpaMMaM CpeIHero mpogecCHOHATBHOTO 00pa30BaHuUs, B TOM YHUCIE C MPUMEHEHHEM JIYUIITHX
MIPaKTUK OOMEHA OMBITOM MEXIY 00yUJatOIUMHUCS.

Llentpsl "Touka pocta" HCMONB3YIOT HHPPACTPYKTYPY U KaJPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBanTopuyM", co3maBaeMbIXx Ha 0Oa3e 00I1Ie00pa30BaTEIbHBIX OpraHU3aAlMMA, ISl Pa3BUTHS
NPOEKTHON JesTenbHOCTH oOywarontuxcs. Ilemarormueckue pabotrHuku Llentpo "Touka pocra"



00ecreynBaloT yJyacTue oOy4arolluXcs B MEPONPHUATHAX NETCKHX TexHomapkoB "KBanTopuym" c
yJAJIE€HHbIM HCIOJb30BaHUEM OOOPYAOBaHMs, CPEICTB OOY4YEHHsS W BOCIUTAHMS, a TaKxKe
NPUHUMAIOT y4acTHE B OPraHU3YEeMbIX MMM CEMHHApax IO AEMOHCTpauuu 3((HEKTUBHOTO OIBITA
peanu3any 00pa3oBaTENIbHBIX €CTECTBEHHO-HAyYHOU, TEXHOJIOIMYECKON M MHBIX HallpaBJIEHHOCTEH
cpear MHBIX 00IIeo0pa3oBaTeNbHBIX OpPTaHU3AIMi, PACIIONIOKEHHBIX Ha TEPPUTOPUH CYObEKTa
Poccuiickoit deneparumu.

PernonanpHbIM  KOOpJIWHATOPOM Ha  TeppuTtopuu  cyobekta Poccuiickoit ~ Denepamuu
obecrieunBaeTcs paboTa MO MOIJAECPKKE 00IIe00pa30BaTEIBHBIX OpraHW3aIMi, MOKA3BIBAIOIINX
HU3KHE O0Opa3oBaTeNbHble pPE3YJbTaThl, C HCIOIb30BAaHUEM HWHPPACTPYKTYPHl U KaJIpOBOIO
obecieuenus LlentpoB "Touka pocra" B pasnuuHblx (¢opmarax (COBMECTHAs peanu3anus
00pa3oBaTeNbHbIX MPOTrPaMM, MPOBEIECHUE O0YYAIOIIUX MEPONPUITUNA, CEMUHAPOB, KOHCYIbTAIIHMA

u 1p.).

[Tpu mpoBeneHUH Pa3IMYHBIX MEPOINPHUATHI, CBA3aHHBIX C pealu3aluell HallMOHAIBLHOTO MPOEKTa
"Obpa3oBaHue", HCIOIB30BAaHUEM COOTBETCTBYIONIEH HMHMPACTPYKTYPHI, KAJPOBBIX M (DHHAHCOBBIX
PECYPCOB, JOJDKHO OBITH OOECHedYeHO HUX HH(POPMAIIMOHHOE COMPOBOXKICHHE, B TOM YHCJE B
CpeACTBaXx MaccoBOW MH(OPMAINH, COIMATBHBIX CETAX, Ha cailTaXx 00pa3oBaTeIbHBIX OpraHU3alHn
C UCMOJIb30BaHNEM (PUPMEHHOM CUMBOJIMKHU HAlIMOHAIBHOTO TpoekTa "O6pa3oBanue".

HNudopmanus o6 yuactuu Llentpos "Touka pocta" B MeponpusTusx Hampasisercs OenepaibHOMY
OTEPaTOPy B paMKaxX €KEKBAPTAIbHOIO MOHUTOPHHTA.

6. TpeboBanus k punancoBomy odecnevyenuro llenTpos "Touka
pocra'

®unancoBoe obecrieueHne ¢(yHkuuoHupoBaHus LlentpoB "Touka pocta" BKIIOYaeT 3aTpaTbl B
cooTBeTcTBUU ¢ OOumMMH TpeOOBaHUSAMU K ONPEIENICHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHbIX (MYHMLMOAIBHBIX) YCIYr B cdepe IOLIKOJBHOr0, HadajabHOro oOILIero,
OCHOBHOTO  OOINET0, CpEeIHEero  O0OIero, CpeaHero MpopecCHOHATHHOTO  00pa3oBaHUS,
JIOTIOJTHUTENIBHOTO 00pa3oBaHMsA JAeTell W B3pOCIHBIX, JOMOJHUTEIBHOIO Mpo(ecCHOHANIBHOTO
o0Opa3oBaHus AJI JUL, UMEIOMIMX WIM MOJy4aroluX cpelnHee npodeccuoHalbHOE 00pa3oBaHUE,
npodecCHOHATBLHOr0 00yueHUsl, TPUMEHsIEeMbIMA IIpU pacueTe odbeMa cyOcuauu Ha (UHAHCOBOE
o0OecriedeHre BBIMOJIHEHUS] TOCYAapCTBEHHOro (MYyHMIMIIAJBHOTO) 3aJaHUsl Ha OKa3aHHe
rOCYyJapCTBEHHbIX  (MYHUIMNANBHBIX)  ycIyr  (BbIIOJHEHHE  padOT)  TOCYAapCTBEHHBIM
(MyHUIIMIIAIIBHBIM) YYpEeXJICHUEM, YTBEpXKICHHbIMH MpukazoM Munmnpocseuienuss Poccun ot 20
HOA0ps 2018 r. N 235 1 BKIIIOYAIOUIMMU B TOM YHUCIIE:

- omIary TpyAa TMeJarormyeckux  pabOTHHUKOB  00ImeoOpa3oBaTeNbHON  OpraHU3aIlNH,
obecnieunBaronux Gpynkimonuposanue [leaTpos "Touka pocra";

- HpI/IO6pCTCHI/IC JO0CTAaTOYHOI'O 00beMa OCHOBHBIX CpCACTB U MATCPUAJIBHLIX 3aI1aCOB, B TOM 4YHCJIC
pacxXoJHbIX MaTepuaaioB, A obecrieueHus pcainsanuun O6pa30BaTeJ'II)HBIX nporpamMm B O6’BeMe,
HCO6XOI{I/IMOM JJIA HerepBIBHOfI pcajm3anuun O6pa3OBaTCJIBHOTO ponecca,

- obecrieueHue TEKyIIeH NeATeNbHOCTH 00I1e00pa30BaTeIbHOW OpraHu3aluu MO 00eCreueHUIo
00pa30BaTeNBLHOTO MpoIecca.

[Ipu ¢opmupoBanun Orwxera cyosekta Poccuiickoit ®denepanmu (MecTHOro OmoKera) Ha
o4epeHON ToJ] U TUIAaHOBBIM Mepro]] He0OXOIUMO MPEIyCMaTPUBaTh OIOJUKETHBIE ACCUTHOBAHUS B
o0beme, HeoOXoauMoM st (uHaHcoBOro oOecrneueHus ¢yHkunonuposanus Llentpo "Touka
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pocTta", B TOM YKCIie C yY€TOM COOTBETCTBYIOIIECH UHIEKCAIUH.

7. 3aKJII0YUTEIbHbIC MMOJ0KeHUS

[Ipu peanuzanuu MeponpusaTUi B 1ensax co3nanus u GyakinuonupoBanus Llentpos "Touka pocra”
cyonrekT Poccuiickoit ®@enepanuu obecrieunBaeT coOMOCHHE TPEOOBAHWI AHTHMOHOIOIBHOTO
3aKOHOJATEIbCTBA U 3aKOHOJIATEJILCTBA O KOHTPAKTHOM cucteme B cepe 3aKyloK TOBapoOB, padoT,
yCIyr aiss O0eCHedYeHHs TOCYNapCTBEHHBIX M MYHHIMMAIBHBIX HYXKJI, B TOM YHCJIE B YacTH
oOecrieueHHs MOBBIEHUS >PPEKTUBHOCTH, HCKIIOYECHHS] OTPAaHUYEHHUs Kpyra IMOCTaBIIMKOB U
MOCTABIISIEMOT0  O0OPY/IOBaHUS, TOBBINICHUS PE3YJIbTATUBHOCTH OCYIIECTBICHHUS 3aKYIOK,
o0ecrneueHus Mpo3pavyHOCTH, MPEAOTBPAIIECHUS KOPPYILHMH U APYTUX 370yIOTPEOICHHIHA.

[Tpu ocymectBiaeHnn cyObekTamu Poccuiickoli Demepannu 3aKylmoK TOBapoB, paboOT, ycIyr ¢
LEJbI0 TPHOOpETEeHUsT 000PYAOBAHUS, PACXOAHBIX MAaTEPUAIIOB, CPEJICTB OOYyUYEHHUS U BOCITUTAHUS B
nemsix co3nanus LleaTpor "Touka pocta" 3a cuer cydcuauu u3 genaepaibHOTO OroIKeTa Ol KETaM
cyonexToB Poccuiickoit @eaepanuu Ha COPUHAHCUPOBAHHE PACXOAHBIX 0053aTEIbCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- olecrnieunBaeTcs LEHTpaM3alMsl 3aKylNOK B IOPSAKE, ONPEIEIEHHOM HYHKTOM 7 cratbu 26
®enepanbHoro 3akoHa "O KOHTPaKTHON cHUCTeMe B cdepe 3aKyloK, TOBapoOB, pabOT, ycIayr s
o0ecrne4yeHns rocyJapCTBEHHbIX U MyHUIIMIAIbHBIX HYXKA'";

- IPUMEHSETCSl HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOOBaHMSIMHU cTaThu 14 denepaabHOTO
3akoHa ot 5 ampenst 2013 r. N 44-®3 "O xoHTpakTHOI cucTeme B cepe 3aKylnok ToBapoB, padoT,
yCIyr Juist o0ecreueHus rocy1apCTBEHHBIX U MYHUIMIAIBHBIX HYXA'".

Kpome Toro, mpu ocyiiecTBieHUH 3aKkynok cyOpektamu Poccuiickoit ®enepanuu TOMKHBI OBITh
YUYTEHBI:

- nojoxeHus nocraHosneHus [IpasurenscrBa Poccuiickon @enepanuu ot 03.12.2020 N 2013 "O
MUHUMAJIBHOH J10JI€ 3aKyTIOK TOBapOB POCCUIICKOTO MPOUCXOKIACHUS";

- mosio>keHus roctaHoBieHus [IpaBurensctBa Poccuiickoit @enepamuu ot 03.12.2020 N 2014 "O
MUHUMAJIBHON 00s3aTeNbHOM J0Je 3aKYIOK POCCUHCKHUX TOBApOB U €€ JOCTIKEHUHU 3aKa3dyuKOM"
(Bmecte ¢ "llonoxkeHnem o TpeOOBaHUSAX K coiepkaHuio U (popme oTdyera 00 oOBeMe 3aKyIoK
POCCHUHCKHUX TOBapOB, B TOM YHCJIE TOBApOB, MOCTABISIEMBIX MPHU BBHIMTOJHEHUH 3aKylMaeMbIX padoT,
OKa3aHWH 3aKyMaeMbIX YCIyT, OCYIIECTBICHHBIX B LEJSIX JOCTIIKEHUS 3aKa3YMKOM MHUHUMAaJIbHON
00s3aTeIbHOM JIONTM 3aKYNOK, O TpeOOBaHUAX K COJEpKAHUI0 OOOCHOBAaHUS HEBO3MOXKHOCTHU
JOCTIDKEHUS 3aKa3YMKOM MUHUMAJIBHON 00S3aTeIbHOM JI0H 3aKYIIOK POCCUHCKUX TOBAapOB (B TOM
Yrclie TOBAapOB, IMOCTABISEMBIX MPH BBIMOJHEHUH 3aKyMaeMbIX paboT, OKa3aHWM 3aKyMaeMbIX
YCIYT) OTAEIBHBIX BHJOB, MPH OCYIIECTBICHWH 3aKYMOK KOTOPBIX YCTAaHOBJICHBI OTpaHHYCHHS
JIOITyCKa TOBApOB, TPOUCXOSIINX M3 HHOCTPAHHBIX TOCYIapCTB, O TIOPSIKE TOATOTOBKU H
pasMellieHUss B eIMHOW MH(POPMALMOHHOW cHcTeMe B cdepe 3aKylnoK TaKuX OT4yeTra H
obocHoBanusa", "llonoxeHHWeM O MOpSAKE, KPUTEPUSAX U TMOCIHEACTBUM MPOBEACHUSI OLIEHKU
BBITIOJTHEHHS 3aKa3UMKOM OOS3aHHOCTH JTOCTIDKEHUS MUHHMAIBHON 00S3aTENbHON 0 3aKyIMOK
POCCHIICKHX TOBapOB (B TOM YHCJI€ TOBAPOB, IMOCTABISIEMBIX IPHU BBITIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHWW 3aKYyMaeMbIX YCIYr) OTACIbHBIX BHIOB, IPHU OCYIIECTBICHUHM 3aKYIOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS I0ITyCKa TOBAPOB, MPOUCXOIAIINX U3 HHOCTPAHHBIX TrOCy1apcTB").

Ipunoowcenue N 1
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K Memoouueckum pekomeHoayusam

KOMILIEKC MEP ("AOPOKHASA KAPTA") 11O
CO3JAHUIO U ®DYHKIIMOHUPOBAHHIO B
OBINEOBPA3OBATEJBHbIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOI'MYECKOH

HAINIPABJEHHOCTEM "TOYKA POCTA"

NIesITeIbHOCTH LIEHTPOB
"Touka pocra";

- Tunosoe [lonoxenne
0 IESATEIBHOCTH
[{enTpoB "Touka
jpocTa" Ha TEPPUTOPUU
cyonekTa Poccuiickoit
Denepanun

- IepeUeHb
00111e00pa30BaTEIbHBIX]
OpraHu3alnii,
[PacIIOJIOKEHHBIX B
CEIbCKOM MECTHOCTH H
MaJIbIX TOpO/Iax, Ha
0a3e KOTOPHIX
[UTAHUPYETCS CO3/IaHue
[{enTpoB "Touka

ocra'.

CO3JIaHKE U yrpaBiieHue B chepe
(yHKIITMOHUPOBaHUE 0Opa3oBaHus (Janee
LeHTpoB "Touka -

pocra"; pacropsiAUNTEIbHBIN

- I0Ka3aTeIn axT POVB)

HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEpOINPUATHS
Y TBEp>KICHBI: PervonaibHbBIN PacniopsauTenbubiid [He mo3aHee 31
- JIOJIKHOCTHOE JIUIIO B [KOOPJAMHATOP AKT PETHMOHAJIBHOTO [sHBaps X <2>roja
COCTaBe oprana
[PETHOHAILHOTO CITOJIHUTEILHOMN
BEJIOMCTBEHHOT'O BJIACTH,
[IPOEKTHOTO odrca, OCYILIECTBISIOLIETO
OTBETCTBECHHOEC 3a FOCYJIapCTBEHHOE




CdopmupoBaH u PernoHabHBIN [TrceMO CornacHo
COIJIacOBaH KOOPIHMHATOD, (benepaabHOTO OTIEIbHOMY
MHGPACTPYKTYpHBIA  |peaepasibHbII orneparopa u rpaduxy
IIACT orepaTop [pacrOpsIUTEIbHBIN
axt POVB

OOBSBIICHBI 3aKYNIKH  |PernoHANBHBIM 13BenieHus o He ro3aHee | anpens
TOBApOB, paboT, yCIyT [KOOPAMHATOP [TPOBEACHUU X rona
s coznanus LienTpos 3aKYyIIOK
"Touka pocra"
CdhopmupoBaHbl PernoHabHbIN PacniopsauTenbHblid [He nmo3aHee 1 anpens
[MPOEKThI 30HUPOBAHUS [KOOPAUHATOD akT POB X roga
[lentpoB "Touka
pocra"
[IpoBeneH MOHUTOPUHI|PErMOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
paboT MO MPUBENCHUIO [KOOPAMHATOP onpenensieMoin najee eKeroHo
romanok Lientpos MuHIpOCBEIICHUS
"Touka pocta" B Poccun i
COOTBETCTBUE C DenepaabHbIM
METOANYECKUMU OIIEPATOPOM
[PEKOMEHIallusIMHU
MuHIIpOCBELICHUS
Poccun
Hauano paboTsl PernonanbHbIN upopmannonHoe |l centsops X roga
[lenTpoB "Touka KOOPIAMHATOP ocsemenne 8 CMU
pocTa"
E>xexBapTanbHbII PernonanbHbIi OTtuer 1 oxTs10pst X roaa,
MOHUTOPHHT KOOpJMHATOP DeneparbHOMY najee -
BBITTOJTHEHUS orepaTopy Io €KEKBapTAJIBHO B
[TOKa3aTeNe CO3IaHMs MTOraM TeYeHHEe 2-X JIET
1 (O YHKITMOHUPOBAHUS MOHUTOPHHTA
tenTpoB "Touka

ocra"

<2> X - roj nosy4yeHus cyocuauu.

IIpunooxcenue N 2
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MMUHUMAJILHBIE UHIMKATOPBI U TOKA3ATEJN
PEAJIU3ALIUA MEPOINPUSITHI IO CO3JIAHUIO U
®YHKLIIMOHUPOBAHMIO B
OBIEOBPA3OBATEJBLHBLIX OPTAHU3ALIMSIX,
PACIIOJIOKEHHBIX B CEJIbLCKOI MECTHOCTH 1
MAJIBIX TOPOJAX, IEHTPOB OEPA30OBAHUS



ECTECTBEHHO-HAYUYHOM U TEXHOJIOIT'MYECKOH
HAIIPABJIEHHOCTEMX "TOYKA POCTA"

OCBaMBAIOLINX /1B U
0osee yueOHbIX
[peaMeTa U3 uuciia
[peAMETHBIX 00J1acTein
"EcTecTBEeHHO-Hay4HbIE
peaMeTs”,
"EcTecTBeHHbIE HayKu'",
"Matemaruka u
mHpopMaTuka',
"OO11ecTBO3HAHNE U
ecTeCTBO3HAHHUE",
"Texnonorus" u (Uan)
KypChl BHEYPOUHOM
esITeTbHOCTH
OOIIENHTEIIEKTYaIbHON
HAIPABICHHOCTH C
MICTIOJIb30BaHUEM
CpPEICTB OOYUCHHS U
BocriuTanus LlenTpa
"Touka pocra" <3>

N HanmeHnoBanue MuHumanbHOE MuHumanbHOE Meroauka pacuera
UH/IMKaTOpa 3HA4YEHUE B TOJ ISl | 3HAYEHHUE B IOJ JUIA MUHHMAaJIBHOTO
(mokazareus) 00111€00pa30BaTENIbHBIX| MaJIOKOMIUIEKTHBIX |[IOKAa3aTess B LIEJIOM 110

opranuzaiyii, He  [oOmeoOpa3oBaTenbHBIX| CyObekTy Poccuiickoit
SABJISFOIINXCSI OpraHu3aiui denepanui, B roj
MaJIOKOMITJICKTHBIMH
ducnenHocTh 300 100 CymMma 3Ha4eHHI
00y4aroImuxcs (B rox otkpbiTHs - 150)|(B rox otkpbiTHs - 50) [MOKa3aTesst Mo BceM
00111600pa3oBaTEIHPHOM 00111600pa3oBaTeIbHBIM
OpraHu3aluy, opraHu3anysaM, Ha 0aze

KOTOPBIX CO3JAF0TCS
neHTphl "Touka pocta"

TEXHHYISCKOU 1
€CTECTBEHHO-HAy4YHOU
HaMpaBJICHHOCTH C

(uenoBeK)

YncneHHOCTH 60 30 CymMa 3HaYeHU I
00y4JaroImuXxCs (B rox oTkpbITHs - 30) |(B TOA OTKpBITHSA - 15) [MOKa3aTens Mo BceM
0011e00pa3oBaTeIbLHOM 0011e00pa3oBaTeIbHBIM
OpraHu3aluy, OpraHu3aiysM, Ha 0aze
0OCBaNBAIOIINX KOTOPBIX CO3/Ial0TCS
ITOTIOJIHUTEIIbHBIE eHTps! "Touka pocra"
00111600pa3oBaTebHBIC

[IPOTPaMMBI




MCTIOJTb30BaHUEM
CpeAcTB OOyUYeHHUS U
Bocriutanus LlenTpa
"Touka pocra" <4>
(4emoBeK)

3 lons menarornyeckux |[100 100 100
pPabOTHUKOB IIEHTpPA
"Touka pocra",
poIIeAmuX 00ydeHne
[0 MPOrpaMMaM U3
peecTpa mporpaMm
[TOBBIIIICHUS
KBaTH(UKAITTH
(benepanbHOTO
onepatopa <5> (%)

<3> Hcnonb30BaHue cpeicTB 000pyI0BaHUsA, O0YUEHHS U BOCIIMTAHUS BO3MOXKHO Ha BCEX YPOBHAX
o0rmIero o06pa3oBaHus U LEIECO00pa3HO IS Pealn3alyui YPOUHOU U BHEYPOUHOU NIEATEITHHOCTH TI0
IporpaMMaM €CTeCTBEHHO-HAY4YHOM M TEXHOJIOTMYECKOM HampaBieHHOcTed. Pacuer mokasarens
npeaycMaTpuBaeT — CyMMHPOBAaHHE  YHCICHHOCTH  OOydarommxcsi — o0meo0pa3oBaTeIbHON
OpraHu3alM, KaXIblid U3 KOTOPBIX 33IeliCTBOBAH B OCBOEHUHM HE MEHEe JIBYX NPEAMETOB, KypCOB,
JUCLUIUIMH (MOJyJiel) €CTeCTBEHHO-HAYYHOM U TEXHOJIOTMUECKON HamlpaBiICHHOCTEH B paMKax
peanu3ali OCHOBHBIX 00Ie00pa3oBaTeIbHBIX MPOTrPaMM. YUMUTHIBAIOTCA Y4E€OHBIE MPEIMETHI U3
yhclia TIpeAMETHbIX obnacteil "Marematuka u  uH@opmaruka', "OOliecTBO3HaHHE W
ectectBo3Hanue", "Texnonorus", "EcrecTBeHHO-Hay4yHble NpeaMeThl”, "EcTecTBeHHbIE HayKu'" H
(unu) Kypchl BHEYPOUHOM JEATEIbHOCTH, pPEaln3yeMble C HCIIOJIb30BAHUEM CPEICTB OOyueHUs U
Bocriutanus Llentpo "Touka pocta". B cimywae, eciu B 00meoOpa3oBaTesbHOW OpraHu3alii,
o011asi YUCIEHHOCTh 00YYaIOIIMXCSl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUYCHHE MOKA3aTeNsl TOJIKHO
cocTaByiATh He MeHee 80% OT 0011el YUNCIIEHHOCTH 00YUYarOIUXCsl.

<4> B cnydae, ecnu B 00111€00pa30BaTEIbHON OpraHU3aIMK, 00IIass YUCICHHOCTh O0yYaroIUXCs
MEHBIIIE 3HAYEHUS, YKA3aHHOIO B IOKas3aTese 1, 3HaueHHE IOKa3aTensl JOJDKHO COCTaBJIATh HE
meHee 20% ot  oOmel  yucIeHHOCTH  oOydaromuxcs.  Jas  MaJIOKOMIUIEKTHBIX
0011e00pa30BaTeNIbHBIX OpraHu3alMi JOMYCKAaeTCsl OTCYTCTBHE JIMIEH3UMH Ha JIOMOJHUTEIBHOE
o0pa3oBaHHe U peali3yeMbIX IPOrpaMM JIONOJHUTENILHOTO 00Pa30BaHMUS.

<5> B cootBercTBUM ¢ NYHKTOM 2 yacth 5 crtarbu 47 denepanpHoro 3akona ot 29.12.2012 N
273-®3 "OO6 oOpasoBanun B Poccuiickoli ®exepanuu” TOBBINICHWE KBaTH()UKAUU
Nearornyeckux pabOTHUKOB OCYLIECTBISIETCS HE PeXe OJHOro pa3a B TpH roja. lloBbimeHue
KBaJIM(UKAIMY TIeJarornueckoro pabotHuka 1enrpa "Touka pocta" 3aCUMTHIBAETCS PU HATUYUU
JeMCTBYIONIEro (C JaThl MPOXOXAEHUS MPOLUIO He Oosee 3 JeT) yJOCTOBEPEHHs O MOBBIIICHUU
KBaIM(UKAMM [0 IporpamMmaM, COOTBETCTBYIOIIMM HampasieHHOcTsM Llentpa "Touka pocra',
WIA TPOXOXKJICHUH OOy4deHMs IO Iporpammam (enepaibHoro omeparopa. Takke y4dUThIBaeTCs
HaJIMYue y TMeAarornyeckux pabOTHUKOB YIOCTOBEPEHHH O NOBBIIIEHUH KBaTU(PUKAUU IO
nporpamMam  u3  ®DezpepanbHOro peectpa 00pa3oBaTENbHBIX MPOrpaMM  JOMOJHUTEIHHOTO
poeCCHOHATBHOTO 00pa30BaHUS.

Ipunoowcenue N 3
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NEPEYEHb OBIIIEOBPA3OBATEJIbBHBIX
OPTAHM3AIIUN, HA BA3E KOTOPBIX INIAHUPYETCS
CO3JJAHUE U ®YHKIIMOHUPOBAHUE IIEHTPOB
OBPA3OBAHUSA ECTECTBEHHO-HAYYHOMU U
TEXHOJIOTHYECKOH HAITIPABJEHHOCTEM "TOUYKA
POCTA"B __ T'OJdY B PAMKAX ®EJIEPAJIBHOI'O
MPOEKTA "COBPEMEHHAS HIKOJIA"
HAIITMOHAJIBHOT O ITIPOEKTA "OBPA3SOBAHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOM ®EJEPAIINN)

N | HaumenoBanue HanmenoBanue KOpuanueckuii anpec |YucnenHocTs | MallokoOMILIEKTHAS
I1/TMYyHULIMTIATBHOT 000 1Ie00pa3oBaTenbHOHOOIIe00pa3oBaTeabHOM0O yHaromuxcs| (1a/HeT, KOJIUYECTBO
oOpa3zoBaHHs |oOpraHu3aluu, Ha 6aze | opraHuzanu (1o KJIaCCOB-KOMILJIEKTOB)
KOTOPOi1 MIaHUpPyeTCs yCcTaBy)
co3nanue llentpa

"Touka pocra"

Ilpunooscenue N 4

K Memoouueckum pekomeHOayusam

TUMOBOE MOJOKEHUE O HIEHTPE OBPA3OBAHMSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM
HAIIPABJIEHHOCTEM "TOYKA POCTA" HA BA3E
<HAUMEHOBAHUE OBIIEOBPA3OBATEJLHOM
OPIrAHU3ALIMU>

1. O01mMe MoJIOKEeHUA

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HarpaBieHHocTel '"Touka
pocta" Ha 0a3e <HaMMEHOBaHHE 00IIE00pa3oBaTEILHONW OpraHmu3anuu> (naiee - LleHTp) co3man ¢
LENBI0 Pa3BUTUS Y OOYYaIOIIMXCS €CTECTBEHHO-HAYyYHOH, MaTeMaTH4ecKOH, MH(POpPMalMmOHHON
IPaMOTHOCTH, (OPMUPOBAHUS KPUTHUUYECKOTO U KPEaTHMBHOI'O MBIIIJICHUS, COBEPIICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOW U TEXHOJOTMYECKON HAMPABIEHHOCTEH.




1.2. LleHTp He SBISIETCS IOPUAWYSCKUM JIMIIOM WU JCUCTBYET AJsl JOCTKEHHS YCTAaBHBIX IIesei
<HaMMEHOBaHHE 00IE00pa30BaTEIFHON OpraHM3aluu> (nanee - YUpexIeHHe), a TakKe B IeIsX
BBITIOJTHEHMSI 3a7a4 M JOCTH)KCHHS TIOKa3aTeled © pe3yiIbTaTOB HAIMOHAIBHOTO IMPOEKTa
"O6pa3oBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcsa DenepaibHbIM 3aKOHOM Poccuiickoi
Oeneparun ot 29.12.2012 N 273-93 "O6 obpazoBanuu B Poccuiickoit @enepanun', ,
JpYTMMH HOPMaTHBHBIMH JOKyMeHTaMM MunucrepctBa npocsemienus Poccuiickoit @enepanum,
WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMH akTamMu Poccuiickoir denepanuu, IporpamMmon pa3BUTHSA
<HaMMEHOBaHME 00Ie00pa30BaTENbHON OpraHu3aluyu™>, IJIaHaMud paOoThl, YTBEP’KIACHHBIMU
yupeauteneMm U HactoamuM [lonoxxenuem.

1.4. IleHTp B CBOCH NEATEILHOCTH MOAUYMNHSICTCS PYKOBOJAMUTEIIO YUpEKACHUS (TUPEKTOPY).

2. lean, 3apaum, pynkuuu nesareabHoctu Lenrpa

2.1. OcHOBHOI 1eNbIO JeATenbHOCTH lleHTpa sBIsE€TCS COBEPIICHCTBOBAHWE YCIOBUU IS
HOBBIILIEHUS] KadyecTBa OOpa30BaHUs, pPACIIMPEHUs BO3MOXKHOCTEH oOydaromuxcs B OCBOCHUHU
y4€OHBIX NPEIMETOB ECTECTBEHHO-HAyYHOW M TEXHOJOIMYECKON HalpaBiIeHHOCTEH, Nporpamm
JIOTMIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHHYECKOI HampaBIEHHOCTEH, a Takxke
JUTSL TIPAaKTHYECKOW OTpabOTKM y4eOHOro MaTepuaina 1o yueOHeM npeameram "dusuka", "Xumus",
"Buonorus".

2.2. 3amayamu LlenTpa sBastoTCS:

2.2.1. peanuzanusi OCHOBHBIX 00111€00pa30BaTEeNbHBIX MPOrpaMM IO Y4YEOHBIM MpeAMeTaM
€CTeCTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HalpaBIeHHOCTEH, B TOM YMCJIE B pPaMKax BHEYPOUHOMH
NeSITeTbHOCTH 00yJaromnuXCs;

2.2.2. pa3zpaboTka M peanu3alusi pPa3HOYPOBHEBBIX JOMOJHHUTEIbHBIX O00I€00pa3oBaTEIbHBIX
IPOrpaMM €CTECTBEHHO-HAYYHON M TEXHUYECKOW HANpaBJIEHHOCTEH, a Take MHBIX Mporpamm, B
TOM YMCJI€ B KAHUKYJISPHBIN EpUO;

2.2.3. BOBIICUCHHUE o6yqafonmxc;1 " negarortdycCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,

2.2.4. opraHuzanMs BHEY4eOHOH [€ATENbHOCTH B KaHUKYJISAPHBIA mepuoi, pa3paboTka H
peanu3aiys COOTBETCTBYIOIIMX 0Opa30BaTENIbHBIX NPOTpaMM, B TOM YHCIE JUISL Jlarepei,
OpraHM30BaHHBIX 00Pa30BaTEIbHBIMU OPTaHU3ALUAMU B KAHUKYJISIPHBIN MEpUOT;

2.2.5. moBbimeHHE MPOoGecCHOHATHPHOTO MacTepCTBa IMeJarorndeckux padoTtHukoB lleHTpa,
peaM3yIONINX OCHOBHBIE U JIOTIOTHUTEIbHBIE 00IIe00pa30BaTENbHbBIE MPOTPAMMBI.

2.3. llenTp mJ1g TOCTUKEHUS L€V U BBIMOJHEHUS 3a/1a4 BIIPaBe B3aUMOJIEMCTBOBATH C:
- pa3IUYHBIMHU 00pa30BaTEIbLHBIMU OPTaHU3ANMAMHI B (HOPME CETEBOTO B3aMMO,ICHCTBUS;
- ¢ UHBIMU 00pa30BaTENLHBIMHU OpPraHU3alUIMHU, Ha 0a3e KOTOPBIX CO3AaHbI HeHTphl "Touka pocra'";

- c (enepadbHbIM OINEPaTOpPOM, OCYHIECTBISIOMIMM (QYHKIMM TIO HHPOPMAIMOHHOMY,
METOJAMYECKOMY U OPraHU3alMOHHO-TEXHUYECKOMY COMPOBOXKICHUIO MEPOIPUITHI IO CO3IaHUIO U
byHKIMOHUpOBaHUIO T1EeHTpoB '"Touka pocra”, B TOM 4YHCIE€ 10 BONPOCAM TOBBIMICHUS
KBTM(DUKAIMH MTeJarOTUYECKUX PAOOTHUKOB;

- 00y4JarmUMUCS ¥ POIUTENSIMU (3aKOHHBIMHU TPEACTABUTEISIMU) OOYUYAIOMIUXCSI, B TOM YHUCIE C
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MPUMCHCHUCM NUCTAHIIUOHHBIX 06pa30BaTCJIBHBIX TEXHOJIOTHH.

3. lHopsinox ynpasJienusi llenrpom "Touka pocra'

3.1. PykoBoautenp VYupexaeHus M3IAae€T JIOKAJIbHBIA HOPMATUBHBIA aKT O Ha3HAYCHUU
pykoBoautens Llentpa (kyparopa, OTBETCTBEHHOTO 32 (YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O
co3nanuu Llentpa u yrBepxaeHuu Ilonoxenue o nesreapHocT LleHTpa.

3.2. PykoBoautenem llenTpa MokeT OBITh Ha3HAYEH COTPYAHUK YUPESKICHHUS U3 4YHUCIA
PYKOBOJSIIUX U MEJAarornuecKux pabOTHUKOB.

3.3. PykoBoaurens LlenTpa o0Os3aH:
3.3.1. ocyuecTBISITh ONEPaTUBHOE PyKOBOJACTBO LleHTpoM;

3.3.2. npexncraBiATh uHTEpechl LleHTpa MO JOBEpPEHHOCTH B MYHMIMNAIBHBIX, TOCYIapPCTBEHHbIX
OpraHax peruoHa, OpraHM3alMsIX Ul pealn3auy 1eiei u 3agad Lienrpa;

3.3.3. otuuthiBaThCs nepen PykoBoguTenem YupexaeHus o pe3ynbrarax padotsl LleHTpa;

3.3.4. BBINOJHATH UHBIE OOA3aHHOCTH, MPEAYCMOTPEHHbIE 3aKOHOJAATEIbCTBOM, YCTaBOM
YupexxaeHus, 10JKHOCTHON HHCTpyKIMel 1 HacTosmuM [lonoxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocyuiecTBIATh paccTaHOBKY KajapoB Llentpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISETCS
MIPUKA30M PYKOBOJUTENS Y UPEkKACHUS;

3.4.2. 10 COTJIaCOBaHUIO C PYKOBOAUTENIEM Y UPEXKICHHS OPTraHU30BbIBATh Y4EOHO-BOCIIUTATEIBHBIIN
nporiecc B LleHTpe B COOTBETCTBUU C IeNsIMHU U 3a7auaMu L{eHTpa 1 oCyIIeCTBISTh KOHTPOIb 3a €ro
peanu3anue;

3.4.3. ocywmecTBIATh MOATOTOBKY OOy4aromMxcs K Y4YacTHMIO B KOHKYpCax, OJIMMIIMAJAX,
KOH(EepEeHIMAX U UHBIX MEPONPUATHIX MO NPOQUIII0 HanpaBieHul nestenbHocTH LleHTpa;

34.4. 1m0 COIVIACOBAaHHMIO C PYKOBOAUTEIEM YUPEKICHUS OCYIIECTBISTh OPTaHH3aldI0 U
MPOBEJICHNE MEPOTIPUATHI MO MPOodUITIO HanpaBieHu aestenbHocT LlenTpa;

3.4.5. ocymiecTBAATh MHBIE MpaBa, OTHOCSIIMECS K JeaTenbHOCTH LleHTpa u He mpoTHBOpeyaniue
HelsiM M BHJAAM JESTENIbHOCTH 00pa3oBaTeNbHOM OpraHM3alii, a TakXKe 3aKOHOJATelIbCTBY
Poccuiickoit @enepanuu.

Ipunoowcenue N 5

K Memoouueckum pekomeHoayusam

PEKOMEHJAIIMU 11O UCHOJIB30BAHHIO
CTAHIAPTHOI'O KOMILIEKTA OBOPYJIOBAHU S
IHEHTPA "TOYKA POCTA" IIPU PEAJIU3ALINA
IMPOI'PAMM ECTECTBEHHO-HAYYHOM "
TEXHOJOT'MYECKOMW HAITPABJIEHHOCTEM



[lepeueHp cTaHAAPTHOTO KOMIUIEKTa OoOOpymoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpMHPOBAH C YYETOM psijia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMI TIPEeMCTBEHHOCTH cHCTEM 000pyaoBaHus. O0opyn0oBaHUE ISl TPOBEACHUS YUCHHUECKUX
NPAaKTUYECKUX PA0OT SBISETCS OOMIMM Ui YPOBHEW OCHOBHOTO OOIIET0 M CpEeIHEro OOIIero
oOpazoBanus. B cucreme HarIsigHBIX CPEACTB OOYYCHHS M JACMOHCTPAIMOHHOTO OO0OPYIOBaHUS
UMEIOTCSl 0a30BBIE AJIEMEHTHI, 00IIUe IS OCHOBHOTO OOIIET0 M CpeaHero obmiero oOpa3zoBaHUS.
[HudpoBas nabopaTopus u 00OpymOBaHHE OOINET0 HAa3HAYCHHUS IO3BOJISIOT 00ECIeUnBaTh
JeSITebHOCTh O0yYaroIUXCsi Kak B OCHOBHOM, Tak M B CTaplIeil IIKOJe, a B COBOKYITHOCTH C
UQPPOBBIMU JTA0OPATOPUSAMHU IO (PHU3UKE, OMOJOTHH M XUMHUH - TPAKTHYECKYIO JICATEIHHOCTH B
pamMKax M3y4eHMs €CTeCTBEHHO-HayuHbIX IpeaMeToB B 10 - 11 knaccax Ha yriyOJIeHHOM ypOBHE.

[lpuHIMO coueTaHMs KIACCUYECKMX M COBPEMEHHBIX CpPEICTB H3MEPEHUH M CIocoO0B
HKCIIEPUMEHTAJIBbHOTO HCCIIEOBaHUs siBeHUI. B cocraB o0OopynoBaHus BXOZST KJIACCHUECKHE
CpeACcTBa H3MEpeHMs (HampuMep: IMHAMOMETPBI, CTPEIOYHbIE AaMIIEPMETP M BOJBTMETP) U
dpoBsie PUOOPH (HarpuMep: HUGPOBBIE BECHI, CEKyHAOMEp) U AaTduku. CoOIroaeHue 3Toro
HPUHIUIIA UMEET 0c000€e 3HaYeHHE Uil YPOBHS OCHOBHOTI'O 00IEro o0pa3oBaHMsl, TOCKOJIbKY 3/1€Ch
IPOMCXOTUT 3HAKOMCTBO CO croco0amMu wu3MepeHHs (U3NYECKUX BEIHYUH, (HOPMUPYETCS
NOHUMaHWE MNPUHIUIOB ACUCTBUS AHAJIOIOBBIX HM3MEPUTENBHBIX MPUOOPOB U oOecreyrBaeTcs
Hepexo/] K NCIOJIb30BaHNI0 HHCTPYMEHTOB IIU(POBOI 1abopaTopun.

[TpyHIMIT TPHOPUTETA YUEHUUYECKOTO IKCIEPUMEHTA I peaiu3aliid CUCTEMHO-/EATEIbHOCTHOTO
noaxonaa. Peanusanus cHCTEMHO-AEATEIBHOCTHOIO MOJX0/a B OOYYEHHHM €CTECTBEHHO-HAy4HBIM
npeaMeraM OasupyeTcsi B TEpPBYIO OdYepeab Ha BOBJICUCHHH OOYYAIOUIMXCS B MPAKTUYECKYIO
JeSITebHOCTD 110 MPOBEJICHNIO HaOII0AeHUH 1 onbITOB. [loaTOMY 3HauMTENbHAS YacTh HAOIIOIEHUH
U ONBITOB, KOTOpPblE B TPAAMIMOHHOW METOAMKE TMpEeAJarajuch Kak JIEMOHCTPAIlMOHHBIE,
HEpEeHECeHbl B pa3psijl yYeHHYeckuXx paboT. Cienyer OTMETUTh, YTO B HACTOSIEE BpeMs U3ydYeHHUe
bU3MKYA, XUMHUH U OHOJOTMM B OCHOBHOM IIKOJE€ W Ha 0a30BOM YpOBHE CTapIIed IIKOJIbI
OPUEHTHUPYETCSI HA OCBOEHHE €CTECTBEHHO-HAYyYHOM I'PaMOTHOCTH, KOTOPOE HAET YEpe3 pa3BUTHUE
CIIOCOOHOCTEH yyalmxcsi aHaJIU3upOBaTh Pa3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0 MH(POPMAIUIO U
UCIIOJIb30BaTh MOJYYECHHBIE 3HAHUS Ul OOBSCHEHMS SIBICHUM M MPOLIECCOB OKPYKAIOLIET0 MUPA;
MOHMMATh OCOOCHHOCTH MCIOJIb30BAaHUSI METOAOB €CTECTBO3HAHMS JUISl TMOJYYEHMs] Hay4HBIX
JAHHBIX; MPOSABIIATH CAMOCTOSTENBHOCTh CYKJIEHUI U MOHMMATh POJIb HAYKH U TEXHOJIOTHMYECKUX
VMHHOBAIIMM B pa3BUTUHU OOILECTBA; OCO3HABATH BAXXHOCTh HAyYHBIX MCCIEAOBAHUN M HMX CBS3b C
HalllUM MAaTE€pUAJIbHBIM OKPYXKEHMEM M COCTOSHUEM OKpyKawooend cpeabl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 TPAaMOTHOCTh IPEAINOoaraeT akleHT Ha METOAOJOTHI0 HayKHu U HamlpsSMyIo
CBSI3aHO KaK C OOIIMM YHCIIOM YUYEHHUYECKHX OIBITOB B KypCax €CTECTBEHHBIX HAayK, TaK M
HAIPaBJIEHHOCTbIO HX Ha (OPMHUPOBAHUE CAMOCTOSITEIILHOCTH JEHCTBHM TpU MPOBEICHHUU
HaOJr01eHui, N3MEpEeHUI U UCCeT0BaHHA.

Hcnonp3oBaHMe CpEeACTB HATMAIHOCTH W y4eOHOro oOOpyAoBaHUST B Y4YeOHOM TIpoliecce
HANPABIIEHO HAa BBHITIONHEHUS CIEAYIOMUX (QYHKIHA: oOecreuyuBaloT Oojiee MOJTHYI0 U TOUYHYIO
uH(popMalMio 00 M3yd4aeMOM SIBIEHUU WIH OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBILICHHUIO
KauecTBa OOYYEHHs; MOMOTAlOT B MaKCHMAIbHOW Mepe pa3BUTh IO3HABATEIbHBICE WHTEPECHI
ydalmuxcs; MOBBIIIAOT YPOBCHb HArJIAAHOCTU M AOCTYIMTHOCTH O6y‘—IeHI/I5[; YBCINYNBAIOT 00Bem
CaMOCTOSITENILHOM pa0bOoThI yJalInXcs Ha YpOKe U BHEYPOUHOU eATeIbHOCTH; CO3AAI0T YCIOBUS JUIS
OpraHu3aIuy MPAKTHKO-OPHEHTUPOBAHHOMN MPOEKTHOW M MCCIICAOBATEILCKOW NEeSITeIbHOCTH; JAaf0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)K€ PacKpBITh COJAEp)KaHHWE y4yeOHOro maTepuana, CoCOOCTBYIOT
(OPMHUPOBAHUIO y YUAIIUXCSI TOJIOKUTEITHHBIX MOTHBOB O0Y4CHUSI.

JKHEUIIIEH YacTh HaIIICHUS HT 9K ta" sBIseTCA UHMbpoBas I TOpHS
Baxneitme acThIO0 OCHAaIIe earpa "Touka pocta" eTc oBas JabopaTopus,



nepevyeHb JaTYMKOB KOTOPOW IMO3BOJISIET MCIIOIB30BaTh 3Ty Ja00paTOPHIO MPU M3yYeHUH (PU3HKH,
XUMHUH U Ouosoruu. BeegeHne B MIKOJIBHBIN SKCIEPUMEHT HMUQPPOBBIX AATYMKOB JJISi PETUCTPALIUU
Pa3IMYHBIX BEJIMYUH M BO3MOXKHOCTH HCIOJB30BAaTh KOMIBIOTED (CMapT(HOH WM IUIAHILIET) JUIs
pacueToB U OGOpMIIEHHS PE3YyJIbTATOB OMNBITOB, IMO3BOJISIET MEPEHTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb TPOBEACHUS HU3MEPEHMM, YIPOCTUB NPOLECC H3MEPEHUI M IOBBICUB HX TOYHOCTb.
[TosiBnieHre HUQPPOBBIX TEXHOJOTUH B JIaOOpaTOPHBIX paboTax MOBBIINIAET HUX aKTYalIbHOCTh U
IIPUBJIEKATEILHOCTh B CO3HAHMM COBPEMEHHOI'O LIKOJBHMKA, YCHIMBAET HAISAJHOCTh KaK B XOJE
OTMBITOB, TaK U NpU 00pabOTKe pe3yJbTaTOB C HUCIHOJIB30BAaHUEM IPOTPAMMHBIX cpelncTB. Jlns
HKCIIEPUMEHTOB MO OMOJOTMHM M XHMHH 3TO SIBJISETCS 3HAYMMBIM IEPEXOJOM OT KaueCTBEHHBIX
HAOJIO/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanne HH(prBOﬁ J'Ia60paTOpI/H/I CYIIECTBECHHO H3MCHACT IMOAXOAbI K IMPOBCACHHUIO U
ACMOHCTPAlMOHHBIX, 1 YYHCHUYCCKUX OIIBITOB:

Hcnonb3oBanue HUQPOBBIX AATYMKOB B KAYECTBE H3MEPUTENIbHBIX HHCTPYMEHTOB H3MEHSET
MOJIXO/IbI K TIPOBEJICHUIO MIPSIMBIX U3MEPEHUH (PU3NUYECKUX BEINYHH.

TpaguMOHHO B KayeCcTBE CPEACTB HU3MEPEHHUS HCIOJb30BAIUCH HPOCTEMIINE HHCTPYMEHTHI
(pplya’kHBIE BECHI W PA3HOBECHI, MEH3ypKa, JTUHAMOMETP, TEPMOMETpP) M CTpEIOYHble HPUOOPHI
(amIiepmMeTp U BOJIBTMETD).

Hcnonb3oBanue I_II/I(I)IZ)OBLIX AATYHUKOB IMO3BOJIAACT Ha COBECPUHICHHO APYIrOM KadiC€CTBCHHOM YPOBHC
MMPOU3BOJANTL H3MCPCHUA BPCMCHHU, PACCTOAHUA, HUMCTbL BO3MOXHOCTH PCruCTpUpoOBaTh U
Ha6J'IIO,I[aTI> N3MCHCHHNEC BO BPCMCHHU TAKUX BCINYHH KaK TCMIICPATYpPaA, IJICKTPHUICCKOC HAIIPSKCHUC,
CHhJia TOKa U T.[.

OTH BO3MOXKHOCTH I103BOJISIFOT, HAIIpUMEP, Ha YpOKaxX (PM3UKH C BBHICOKOW TOYHOCTHIO M3MEPUTH
MTHOBEHHYIO CKOpPOCTh T€la, JBHXKYILErocsi HEepaBHOMEPHO, HaOJr0JaTh B JWHAMMKE MpOIEcC
ANIEKTPOMATHUTHON MHIYKLWH, BOZHHUKHOBEHUE M W3MEHEHUE MHJIYKIHOHHOI'O TOKa, UCCIIEN0BATH
U3MEHEHUE TEMIIEPATYPhl C TEUEHUEM BPEMEHH B IIPOLIECCE YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS U
T.J.

Ha ypokax OMoOJIOTMM TOSBISETCS BO3MOXKHOCTb IOJIYYUTh KOJUYECTBEHHbIE JaHHBIE TNpU
MIPOBEJICHUH OIBITOB, HAIIPUMEP: NPU ONpe/esieHnu (PaKTOPOB, BIMSIOLUIMX HA CKOPOCTh Mpoliecca
dorocuHTe3a, NpPU HU3YYCHUM [IbIXaHUs KOpPHEW M JIUCTbEB, MPHU HCCIEJOBAHUU YCIOBUMN
IpOpacTaHus CeMsH U T.1.

Ha ypokax XxuMuu Ha KOJUYECTBEHHBIN YPOBEHb MEPEXOIAT MPAKTUUYECKHE PaOOTHI MO U3YUCHHIO
Ipouecca IEKTPOIIN3a, UCCIEA0BAHUE IK30TEPMUUYECKUX U IHAOTEPMUUYECKUX PEAKLIMMI, TEILIOBOIO
abdexra roperus TommBa U T.a. C WCHONB30BAaHWEM TPATUIIMOHHBIX "aHAJIOTOBBIX" CpENCTB
NMoJOOHBIE W3MEPEeHMsI BBINOJHUTH HEBO3MOXHO. OpHaKo, MpU Tepexojae Ha IUPPOBYIO
1abopaTopri0 B TEMAaTHUYECKOM IUIAHMPOBAaHUM HEOOXOAMMO MPEIyCMOTPETH JIOMOJHUTENbHOE
BpeMs I 00ydeHHsl pa0oTe ¢ JaTYMKaMH, BKIIOYas COOPKY SKCIEPUMEHTAIBHON yCTaHOBKU C
JTaTYNKAMHU, CHATUE TTOKa3aHUI C DKpaHa KOMITbIOTEPA, ONPEACIICHUE MTOTPEIIHOCTEN N3MEPEHUI.

st paboThl ¢ MUQPPOBBIMH JAaTYUKAMH HCIIOJIB3YETCS CIENHUaIbHOE MPOrpaMMHOE OOecrieueHue,
YCTAHOBJICHHOC Ha KOMIIBIOTEP. HJ’I?I KOMMYHHKAIUH HPI(i)pOBI)IX AaTYHUKOB, 3allUCU U XPaHCHUA
uH(pOpPMaIIH, MMOTYYCHHON ¢ UX MOMOIIBI0, IIU(pOBas J1ad0opaTOPHUs UCIOIB3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOIMMBIM YCTAaHOBJICHHBIM ITPOTPAMMHBIM 00€CTICUCHUEM.

Hcnonp30BaHne KOMOBIOTEPHOW (POPMBI PETHCTPALMM TIOJNYYCHHBIX 3HAYCHUH W MOCTPOCHHS
rpaduKoOB HM3MEHSET TMOAXOIbl K O(GOPMICHHIO JIAOOPAaTOPHBIX W MPAKTHYECKUX padoT
00yJaronuMHUCs.



JlaHHbIe, MOJTy4YeHHBIE TTPU TTOMOLIH IU(PPOBBIX TaTYUKOB, BHOCITCS B JIEKTPOHHBIC TAOIHIIBI, YTO
MO3BOJIIET CTPOUTH IrpaUKU 3aBUCHMOCTEH HCCIEIyeMbIX BEMYMH Ha JKpaHe KoMIbiorepa. Ha
OCHOBAHMHU ITHX I'paUKOB JI€NaTh BBHIBOJBI O XapaKTepe 3aBUCHUMOCTH BEJIIMYMH OT BPEMEHH HIIU
opyrux mapametpoB. Ha  yrmyOmeHHoMm — ypoBHE — 1enecooOpa3sHo  o0y4yaThb  MPOBOJUTH
ANMPOKCHMAIIMIO BRIOPAHHBIX TOUEK UTOTOBOW IpauecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3MPOBATh PYTHHHBIE IMPOLEAYPHI 3alOJHEHUS
TaOJIML, BBINOJHEHWE OJIHOTHUIIHBIX pacueToB, noctpoenus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M IPUKPENHUTH
dororpaduio B 37eKTpOHHBIN OT4eT. Takum 00pa3oMm, OCYHIECTBISETCS Mepexo] K 0hOpMICHUIO
AIIEKTPOHHOT'O OTYETA O MPOJICIIAHHOM IKCIIEPUMEHTE, MPOSKTHON HIIU MCCIIEI0BATENILCKOM padoTe.

B03MOXXHOCTE HCITOJIE30BaHUS BI/II[GOHa6J'IIOI[CHI/IH 3a MpoucCCOM BBIITOJIHCHHS IMTPAKTUYCCKUX pa60T
06y‘~IaIOHII/IMI/IC$I HU3MCHACT NMMOAXOJbI K ONCHHNBAHUIO pa60T.

ONEKTPOHHBIM OTYET O TMPOJETaHHONW MPAKTUYECKOM paboTe MOXKET COINPOBOXKAATHCA
HOpUKpervieHHON  (oTorpadueil, KoTopas MO3BOJSIET OLEHMBATh IMPaBWIBHOCT COOpaHHOM
OKCIEPUMEHTAIBHON  YCTaHOBKHM, OoJieeé TIOJHO ONPEAeTsITh IOJHOTY H  TPaBHIBHOCTh
IIPOJEIIAHHOT O UCCIIEJOBaHMs, AHAIN3UPOBATh JIOCTOBEPHOCTh IIPEICTaBICHHbIX
DKCIIEPUMEHTAIBHBIX  JaHHBIX. [Ipy OJZHOBPEMEHHOM  BBIIIOJIHEHMM Pa3HbIMM  TPYNIIAMHU
0o0yJaroIuXcsl pa3HbIX HCCIIEAOBATENLCKUX padoT 1enecooOpa3HO HCMOIb30BATh BHUAE03AIHChH
BCEro xoaa pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTaThl,
CBSI3aHHBIE C NIPOBEIECHUEM KOHKPETHOI'O SKCIEPUMEHTA, HO 1 KOMMYHUKATUBHBIE U PErYJISITUBHBIC
NeHCTBUSA: TUTAHUPOBAaHUE paOOTHI, OTCIEKHBAHHME Xo0Ja pabOThl, KOPPEKIHs IulaHa pPabOTHI,
KOMMYHHKAIIMsI B COBMECTHON JAEATENbHOCTH, HATUYME (WM OTCYTCTBHE) KOH(IMKTOB U CIIOCOObI
UX pELIEHUS.

Hcnonb3oBanue nuppoBbIX J1a00paTOPH CYIIECTBEHHO PaCIIMpPsIET CIEKTP BO3ZMOXKHBIX OIBITOB U
UCCJIEJOBaHU M, 0COOEHHO ATO KacaeTcsl U3y4yeHUs: OMOJIOTHUH U XUMHUH.

Pacmimpenne cnexkrtpa BO3MOXKHOCTEH MOXKHO NPOMWJUIFOCTPUPOBATH HA MPHUMEPE HU3Y4YEHUS
AJIEKTPOMAarHUTHOM MHIYKIMU B Kypce ¢u3uku. IIpu MCHONIB30BaHUU CTPEIIOYHOTO aMIepMeTpa
TPaJMLIMOHHO HAOMIOJNAIOT JIMIIL (AKT BO3HMKHOBEHHUS WHAYKIIMOHHOTO TOKAa B IPOBOJHUKE M
W3MEHEHHUE €r0 HaIPaBJICHUS NP U3MEHEHUU CKOPOCTH BHECEHMsI MarHWTa WM €ro MOJSPHOCTH.
Hcnonp3oBanne HU(PPOBOro AaTyMKa MO3BOJISET MHOAYy4UTh ociuuorpaMmMmy OJC uHAyKIMH,
BO3HHUKAIOILIEH B KaTyIIKe, IPU IIPOJIETE YepE3 HEE MAarHUTa. DTO MO3BOJIAET CPABHUBATH 3HAYCHMUS
MakcuMaibHbIx DJIC mpu mposiere uepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMH U C pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJIy4YEHHOU 3aBUCUMOCTH, KOHCTPYHPOBAaTh
HKCIIEPUMEHTAIIBHBIE 33JJa4M 110 U3YYEHUIO 3JIEKTPOMArHUTHON MHIYKIUU.

[MudpoBast nmabopaTopusi TO3BOJSET OPraHU30BaTh MPOCKTHYI0 M Yy4eOHO-HCCIEeNOBATEIbCKYIO
OCATCIIPHOCTh IIKOJIBHUKOB KAaK B paMKax ypOKOB, TaK U BO BHeypOQHOfI JCATCIIBHOCTH. HaJ'II/ILII/Ie
pa3HooOpa3HbIX HU(POBBIX MATYMKOB JTAET BO3MOXKHOCTH TMPOBOJUTH CaMble Pa3HOOOpa3HbIC
WCCJICIOBAHMS, ONMUPAsCh Ha WHTEpEChl oOydaromuxcs. B kauecTBe mpumepa MOXKHO TPHUBECTH
WCCIICIOBAHMSI DKOJOTMYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY>KaIOIIEH CPebl, N3YUYEHUIO IKOJIOTHYECKOTO COCTOSHUS TTOMEIICHHUH IITKOJIBI, IOYBBI, BO3/TyXa
B HACEIEHHOM MYyHKTE U T.J. MccnenoBarenbckue paboThl C UCMOIB30BaHUEM MU(PPOBBIX TATYMKOB
nenaecoodpasno mpezarate ydammmcs 10 - 11 kimaccoB B pamMkax oOs3aTeNbHOW JUIsl HUX
HpOGKTHOfI HCATCIIBHOCTH. BBIHO.HHGHI/IC TAKHUX HpOGKTOB ABJIACTCA OCHOBAHHUEM JIsI OLICHKU HE
TOJIBKO YPOBHS C(HOPMUPOBAHHOCTH MPEAMETHBIX PE3yJIbTAaTOB, HO UTOTOBOW OIEHKH JTOCTHKCHUS
METaNpeIMETHBIX pe3yJabTaTOB OOy4YeHHsS: KOMMYHHMKATHUBHBIX (KOTOpPBIE OIICHHMBAIOTCS KaK B



mporecce TpoBeAeHHs PadOThl, TaK M B IMPOLIECCE 3alIUTHI MPOCKTa WM WCCIEAOBaHUS) W
PEryJIATUBHBIX (KOTOPBIE OLICHUBAIOTCS B MPOIIECCE BHIMOIHEHUS MPOCKTA).

OcHaienue 11t U3y4eHus: GU3UKH NPEACTaBICHO B BUIE 00OPYIOBAaHUS Ul IEMOHCTPALMOHHBIX
OTIBITOB U 00OPYAOBaHUS AJIsi TaOOPATOPHBIX paOdOT M YUEHHUYECKUX OIBITOB, BKIIOYAsl OOIIYO AJIS
€CTECTBEHHO-HAyYHOTO IHUKJIa HU(PPOBYIO JabopaTopuio, a Takke HU(PPOBYIO J1aOOPATOPHUIO IO
¢du3uKe (KaK TOMOIHUTEIBHBINA JIEMEHT /7S YTIIyOJIEHHOTO U3yYeHHs (DU3HKH).

JleMoHCcTpaniMoHHOE 00OpyI0BaHHEe OOECHEeUYrnBAaeT BO3MOXKHOCTh HaONIOeHUs OOJIBLIIMHCTBA
U3Y4aeMbIX SIBJICHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOXKHO IIPH ONTHMAaJIbHOM COYETAHUU
AQHAJIOTOBBIX M IUGPOBBIX CPEICTB HAONIONEHUS, aHalu3a HU3MepUTeNbHOM uHbopmanuu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOM HIKOJIBI €CTh BO3MOKHOCTBH JIEMOHCTPAILIUH KIACCUYECKHUX
JEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB: IMajJeHue Ten B TpyOke HbioTOoHA, AeMOHCTpalus AeHcTBUA
aTMocepHOro JaBieHHs, 3akoHa [lackamsa, wu3MeHeHUss oObeMa Tel TpU HarpeBaHHUU
(oxJaxaeHuu), TPUTSHKEHUS Moyiekydl W T.J. Habop mo snmekTpocTraTHke [aeT BO3MOKHOCTh
JEMOHCTpallMM 3JIEKTpU3alMM TeJl, 3aKOHAa COXpaHEHMs 3apsijia, JHMHUW HalpsHKEHHOCTH
JNEKTPUYECKOTO TMOJsl M T.J. U MOXET HCIHOJIb30BaThCsA Kak & Kiacce IMpH HM3yYEeHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUMN, Tak U B 10 Ki1acce npu M3y4E€HUHU IEKTPOCTATUKH.

[lpy TpoBeneHNH AEMOHCTPALMOHHBIX OMNBITOB JOJDKHBI COONMIOJAThCs TpeOOBaHMSA K HX
HArJISHOCTHU (SICHAs M TIOHATHAsI IIOCTAaHOBKA OIIBITA), BUANMOCTH JUI BCEX ydalluxcs kiacca (mpu
HAIMYMKA MEJKUX JeTaliel HCHOJBb3YeTCs WX YBEIUYEHHOE W300paKeHHWE TMPH MOMOIIU
BeO-Kamepbl), SMOLMOHAIBHOCTH M, NO BO3MOXKHOCTH, 3aHUMATEILHOCTH (JI€MOHCTPAI[OHHBIN
OTIBIT JIOJDKEH BBI3BIBATh MHTEPEC YYAIIMXCS, CO3[aBaTh MOTHBAIMIO K HM3YYEHHUIO INPEIMETa) U
yOeauTenbHOCTH (MOKa3bIBaTh TOT 3P QPEKT, Ha JEMOHCTPAIMIO KOTOPOTIO OH ObUT HAIpPaBIIEH).

OpHako peann3anusi AEATEIBHOCTHOIO MOJAXOAAa B OOyueHMHM (DU3MKE MEPEeHOCHUT AaKLEHT C
JEMOHCTPALlMOHHOIO JKCIEPUMEHTa Ha ydeHndeckuil. Hampumep, mo MexaHHKe HCCIEIOBaHHE
KMHEMaTHYeCKUX 3aKOHOMEPHOCTEN, 3aKOHOB IMHAMUKH, KOJIeOaTeNbHbIX ABM)KEHUN MEPEHECEHO B
YUYEHHUECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. Ilpum wusydenun
AJIEKTPOAMHAMUKU J1a00paTOpHOE O00OpYJOBAHME IIO3BOJISET HUCCIEN0BaTh HE TOJIBKO 3aKOHBI
MNOCTOSIHHOTO TOKa, HO C HCIOJb30BaHUEM KOMIIBIOTEPHOrO0 ocuuiuiorpada mMmo3BOJseT
IpoHA0II0IaTh U UCCIEN0BATh JIEKTPUUECKUE LENH IMEPEMEHHOrO TOKa, OJOK JHUOJI0B IMO3BOJISET
UCCIIEIOBaTh BOJbTAMIIEPHBIE XapaKTEePUCTHKH Juoja. IIpm u3ydyeHMM ONTHKH J1abopaTopHOe
000py/si0BaHUE TMO3BOJSET HM3YYHUTh 3aKOHBI T€OMETPUYECKOM ONTHUKH (IPEIOMJICHHE CBETa B
HNOJYIWINHAPE M TOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHIuss U Mojdspu3alus), HUCCIenoBaTh AU(paklni0 CBeTa
(TudpakMOHHAS PEIIeTKa).

B cootBercTBHH C NpeaAMCTHBIMU  PE3YyJIbTaTaMU O6y‘-ICHI/IH (I)I/I3I/IKC O60py,[[OBaHI/Ie JJIsA
YUCHHUUYCCKHX OIIBITOB obecreynBaeT MIPOBCACHUC CICAYIOIMIUX THUIIOB pa60T, CTPYIIIUPOBAHHBIX 10
BuaaM ACATCIbHOCTH, HC3aBUCUMO OT UX TEMaTUYEeCKOM NPpHUHAJIC)KHOCTHU:

1. IIpoBeneHme MPSAMBIX H3MEPEHHI GU3NIESCKUX BEITHUYUH (M3MEpEHHE Macchl, 00beMa KUIAKOCTH,
TEMIepaTypbl KHUJIKOCTH, CHUJIbI, CHJIBI TOKA, HANpSKEHHs) C MCIOJB30BAaHHEM AaHaJOrOBBIX H
1 (POBBIX TPHUOOPOB.

2. IIpoBepka 3alaHHBIX MPENNOIOKEHUN (TIpsAMBbIE U3MEPEHUs PU3NYECKUX BEJIMYMH U CpPaBHEHHE
3a/laHHBbIX COOTHOLIEHUI Mexay HuMHK). Hampumep: mpoBepka yclIOBHH IUIaBaHUS TeN, YCIOBUI
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIENOBATEIbHOIO U  MapalIeNbHOTO
COCIMHEHUS IIPOBOJHUKOB U T..



3. Pacuer mo moyiydeHHBIM pe3yibTaTaM HPSIMBIX U3MEPEHUI 3aBUCHUMOrO OT HHUX mNapameTpa (B
OCHOBHOM MIKOJIe) U KocBeHHbIe m3MepeHus (B 10 - 11 kimaccax). Hanpumep: yckopeHue Tena npu
PaBHOYCKOPEHHOM  JIBIKEHUH, YCKOPEHHUE CBOOOJHOTO TMAJCHHS, JKECTKOCTh TPY>KUHBI,
KO3 (UIMEHT TPEHUS CKOJIbKEHHSI, MeXaHH4YecKasi padboTa U MOIIHOCTD U T.JI.

4. HaGmoieHue SBIEHUI M MOCTAHOBKA OIBITOB (Ha Kaue€CTBEHHOM YPOBHE) IO OOHApyKEHMIO
dakTOpOB, BIMAIOMIMX Ha TMPOTEKAaHWE JaHHBIX sBJIeHWH. Hampumep: mnpsmMonuHeiiHOE
pacrpocTpaHEeHHUE CBETa, JUCIEPCUs CBETAa; U3yUeHHUE CBOMCTB U300paKEHMs B IIJIOCKOM 3€pKajle U
T.IL

5. HccnenoBanue 3aBUCHMOCTH OJIHOM (DU3MUYECKOW BEIUYMHBI OT JPYrOM C MPEICTaBICHUEM
pe3ylnbTaTOB B BUAE rpaduKka M pacueTa MCKOMOTO mapamerpa. Hampumep: 3aBHCHMOCTH IyTH
PaBHOMEPHO JIBIDKYIIETOCS Tela OT BPEMEHH JIBHIKCHHSI TEJla; CUJIbI TPEHUS CKOJBKEHHUS OT CHIIBI
HOPMAaJILHOTO JIaBJIEHHUs, KaueCTBa 00pa0OTKU MOBEPXHOCTEN TE M HE3aBUCUMOCTHU CHUJIbI TPEHUS OT
IUIONIA/Id COMPUKOCHOBEHMSI TEJ; CHJIBI YINPYTOCTH OT YAJWHEHUS MNPYKUHBI; BBITAIKUBAIOIIEH
CWJIBI OT 00BbeMa IMOTPYKCHHON YacTH Tella W OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHUCUMOCTH OT
IUIOTHOCTH TeJa, OT TITyOUHBI, HA KOTOPYIO MOTPY>KEHO TeJO U T.1I.

JlaGopaTopHOoe O00OpyZOBaHHE OOCCIICYMBACT CAMOCTOSTCIBHBIA YUYCHHUYSCKUH 3KCIICPUMEHT,
KOTOPBI MOXET UMETh pa3iudHbie GOpMbI: (PPOHTAIBHBIN IKCIIEPUMEHT ((PPOHTAIBLHBIC ONBITHI U
nabopatopHbie pabOThI), padOThl MPAKTHUKyMa, y4eOHO-HCCIEeNOBATENbCKHE PAa0OThI U MPOEKTHI
IKCIIEPUMEHTAIBLHOTO Xapakrepa. [Ipy 3TOM HOPMAaTHBHO-0053aTEIbHBIM BHE 3aBUCUMOCTH OT
ypoBHSL u3ydeHus (u3uku (06a30BbIA WM YrayOJeHHbI) M 00pa30BaTENbHONW MPOrPaMMBI
(OCHOBHAsI WJIM CpEIHSS IIKOJIA) SBISETCS (PPOHTAIBHBIN JKCIEpUMEHT. VIMEHHO TOCpeacTBOM
(GpPOHTANBHOTO JKCIEPUMEHTa JOCTUTAIOTCS TMPEAMETHBIE pPe3ylbTaThl JKCIEPUMEHTAIBHOTO
XapakTepa, a yJalluMHUCS OCBAMBAIOTCS CIIOCOOBI JEHCTBHUI, COOTBETCTBYIONIUE YKa3aHHBIM BBIIIIC
ATy TUIaM padoT. JlaGopaTopHBIN MPAKTUKYM IIeecO00pa3eH TOJNBKO MPH YrIIyOJIeHHOM YPOBHE
U3YYCHHUS TIPEeIMETa.

OnTuManbHBIM IS TOCTYDKEHUS 1eNiell mpoBefeHUus (POHTAIBHOTO JKCIEPUMEHTa SBISETCA
Mpe/ICTaBICHHE JabOpaTOPHOTO OOOPYAOBAHUS M MAaTEPHATIOB B BUJIE TEMATHUYECKUX KOMILIEKTOB
M0 MEXaHWKe, MOJEKYIIpHOU (u3uKe, dMEKTPHUUECTBY U ONTHKE. Vcmonb3oBaHHe TeMaTHYEeCKHX
KOMILJIEKTOB CITOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAXKHEHIIETO YMEHHUS, KaK MOJ00p YJaIlIuMUCs
000py/lOBaHUsT B COOTBETCTBMU C IIENbI0O HCCIENOBAaHUS U3 U30BITOYHONH HOMEHKIATYpPhI
MPEJI0KEHHOTO0 KOMIUIEKTA; MO3BOJSET MPOBOIUTH 3KCIIEPUMEHTANIbHYIO padOTy Ha JH000M 3Tarne
YpOKa; YMEHbILIA€T TPYJOBBIE 3aTpaThl YUMTENs MPU MOJTOTOBKE K YpPOKaM, IOCKOJIbKY He
TpeOyeTcs MepeKOMIIOHOBKa 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO ypOKa.

[Tpy naHMpOBaHUM MPAKTUYECKHX padOT BaXHO MMETh B BUIY, UYTO IMPEAMETHBIE PE3yJbTaThl
HKCIEPUMEHTAIBHOTO XapakTepa MOTYT OBbITh OCBOCHBI TOJBKO IPHU ONTHUMAIbHOM COYETAaHUH
KpPaTKOBPEMEHHBIX (DPOHTATBHBIX OMBITOB M OJJHOYACOBBIX JAOOPATOPHBIX PadoT.

BaxHnoe 3HaueHume umeer TOT (pakT, YTO B cocTaB (POHTAIBHOIO OOOpPYIOBAaHUS HaApALy C
AQHAJIOTOBBIMH BXOASAT M LU(POBBIE cpelncTBa u3MepeHUs. K HUM OTHOCSTCS 3JIEKTPOHHBIN
CeKYHJIOMEp C JaT4MKaMM, O3JEKTPOHHBIE BeChl M JaTyuku LupoBoi nadopatopuu. Takum
0o0pa3oMm, Ipu NPOBEACHUN PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HaKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUH U BBIUUCIICHHH.

brnok o6GopynoBanus i y4eHHYECKHMX paboT mo ¢usuke chopMupoBaH Ha 0aze MNEpedHs
o0OpymoBaHUS sl TPOBEACHUS OCHOBHOTO TOCYIApCTBEHHOTO OJK3aMeHa Mo  (u3MKe.
Hcnonb3oBanue mnpubOOpOB M OOOpPYAOBaHUS C E€AMHBIMM JJIsl  BCeX  OOydYaromuxcs
XapaKTepPUCTHKAMHU T03BOJISIET CTaHIAPTU3UPOBATh MPOLEAYPHI BBHITOJIHEHHUS SKCIIEPHUMEHTAIBHBIX



3aJaHUi Ha 2K3aMEeHE M 00ECTeYMTh HAJESKHYIO OLIEHKY Pe3y/IbTaTOB Ha OCHOBAHUU SKCIIEPTHOU
IPOBEPKH OTBETOB oOyuarommxcs. [Ipy 3TOM oOcCHOBaHHMEM Uil BbIBOJA O IIPAaBUIIBHOCTU
IIPOBEJCHUS JAHHOIO OIbITa SIBJISIFOTCS PE3YJbTAThl, IOJIYYEHHbIE YYallUMUCA IOCPEICTBOM
HPSAMBIX U3MEPEHHUH 3aJaHHbIX (PU3NUECKUX BEJTUYUH.

HaGop ans mpoBeneHUss OCHOBHOTO TOCYJAapCTBEHHOIO SK3aMeHa O0ecleyuBaeT pa3padoTKy
HECKOJIbKUX OJHOTHIHBIX 33/JaHUI MPH UCIIOIb30BAaHUH OJMHAKOBOTO OOOpPYIOBAHUS C Pa3sHBIMHU
XapaKTepUCTUKAMU. DTOT MOJAXO/]I LIeJIECO00Pa3HO UCIIOJIb30BATh U MPHU MPOBEICHUU (PPOHTATIBLHBIX
OMBITOB U JabopaTopHbIX paboT. Hampumep, nmpu mpoBeeHUN UCCIEIOBaHUS 3aBUCHMOCTU CHJIBI
TOKa OT HANpSOKEHUs] MOXKHO BBIJCNIUTH B KJlacce TPYIbI, KOTOphle OyAYyT MPOBOJAUTH JaHHOE
UCCJIEJOBAHME, UCIIONIb3Ysl PE3UCTOPHI C Pa3HBIM COIIPOTUBIEHHEM, U Jlamnouky. ITo pesynpraTam
MOKHO CPaBHUTbH IOJYYEHHBIE 3aBHCHUMOCTH, OOCYAMTHh TPaHMIIbl BHIIOJHEHHsS 3akoHa Oma s
y4acTKa LEeNu, ONPEIEIUTh COIPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO IPU HPOBEAECHUM (PPOHTAIBHBIX OIBITOB U JIAOOPATOPHBIX PaboOT B
OCHOBHOI 1IKOJIE TpeOyeTcs 3alucCh Pe3yIbTaTOB BCEX MPSMBIX U3MEPEHUN C yU€TOM aOCOIIOTHOM
HOTPEIIHOCTU.  3]IeChb INpPU  MCIOJIB30BAaHUM  TPAJULMOHHOIO  000OpyaoBaHUs  (MEH3YpOK,
JUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
HOTPEIIHOCTD 11€JIECO00Pa3HO CBA3BIBATH C LIEHOW JlesieHus npubopa, a npu nepexoje K HuppoBbIM
UHCTpyMeHTaM (mudpoBbIe BeChl M AATYMKH) YYUTh paboOTaTh C OMHCAHUSAMHU 3THUX MPHOOPOB,
BbIJIENIAA JTaHHbIE 00 aOCOJIOTHOW MOTPeHIHOCTH, JMOO0 MpejniaraTb 3Hau€HHE IMOTPEIIHOCTH B
TEKCTE 3aJaHuM.

[lpy mnpoBeneHWH WCCIENOBAaHHUA 3aBUCHUMOCTEH OTHOW (U3UYECKOW BEIWYMHBI OT JAPYrou
yJaluecs: TODKHbI OCBOUTH MOCTPOEHHE I'paHUKOB C yKa3aHHEM aOCOJIOTHBIX MOTPELIHOCTEH, a
IIpU MPOBEACHUN pabOT Ha MPOBEPKY MPEATIONOKEHHUHN - YMETh CPABHUBATh 3HAYEHMSI IBYX MPSAMBIX
U3MEPEHUN C ydeToM a0CONIOTHOM MOTpelmHOCTH (HampuMep, IMyTeM CpaBHEHHs HMHTEPBAJIOB
MOJIyYEHHBIX 3HAaYeHMM Ha uucioBod ocu). IIpoBeneHue n3mepeHUd M HCCIEAOBaHUN B Kypce
¢m3uku 10 - 11 KiaccoB MAOMOJHSIOTCS MCIOJB30BAHUEM OTHOCHUTENIBHBIX IOTPELIHOCTEH,
ydamuecs JOJDKHBI HAYYUTBCS PACCUMTBIBATH OTHOCHUTEIBHBIE IOTPEIIHOCTH B IPOCTEMIIHMX
CIIy4asix IPsMbIX U3MEPEHHUN U CPAaBHUBATh TOYHOCTH PA3JIMYHBIX U3MEPEHUM.

OOpamjaeM BHMMAaHME, YTO OLIEHUBAaHUE JIAOOPATOPHBIX pabOT AOKHO 0a3MpoBaThCs, Kak U B
KPUTEPHSIX OLIEHUBAaHMs SKclepuMeHTanbHbIX 3aganuii KMM OI'D, He Ha mnpaBWIBHOCTH
oopmienns oTdera o paboTe, a Ha MPAaBWIBHOCTH JIEHCTBHI MO cOOpPY YCTaHOBKH, IPOBEIECHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI PHOOPOB.

OcHamenue Juid U3y4eHus: OMOJIOTUU MPEJCTABICHO KOMIUIEKTAaMH JIEMOHCTPAIIMOHHBIX BIIAXHBIX
mpenaparoB, repOapreB M KOJUICKIIMKA MO pa3HbIM TeMaM Kypca OWOJOTHH, a Takxke MUu(pPOBOU
nabopaTopueit 171 MPOBEJIeHNs MPaKTUYecKux padbot. Kpome Toro, mpu nuzyuyeHuH OGMOIOTUN MOXKET
UCIONB30BaTh IMdpoBas jaboparopus 1o Ouonoruu (Kak JONOJHUTENbHBIM 3JIEMEeHT IS
yIIIyOJI€HHOTO U3y4YeHHUs Kypca).

B yuebHOM mpouecce ydamuecss JODKHBI IMOJYYUTh BO3MOKHOCTh YYBCTBEHHOTO BOCHPUSTHUS
U3y4aeMbIX SIBICHUN M 00beKTOB. OHAKO M3ydaeMble SIBIEHUS U OOBEKTHI HE BCErJa MOTYT OBITh
HEINOCPEJICTBEHHO BOCIPOM3BEAEHBI WM TOKa3aHbl B y4yeOHOM ImoMmelleHud. B artom ciydae
yuyebHOe 000pyAOBaHHE JTaeT BO3MOXKHOCTb MX BOCIHPOHM3BECTH OIMOCPEIOBAHO, Yepe3 KOJUIEKIHIO,
repOapHbIi JIUCT, MUKpOIpenapaT, MoJiellb, BUAEO(PPAarMeHT U T.1I.

Bnaxnble mnpenaparhl MpeACTaBISIOT cOOOW HaTypajibHble OOBEKThI, CMOHTHPOBAHHBIE Ha
CTEKJIIHHOW TUTACTMHKE M OMYIIEHHBIC B CTEKJISHHBIM IUIMHAP C KOHCEPBUPYIOUIEH >KUJIKOCTHIO,
anb0 TpeNCTaBICHHbIE B IUIACTUKE. 3/1€Ch IMPEAaraloTcs TOTalIbHbIE Mpenaparthl, MO3BOJISIOLINE



U3y4yaTh BHEIIIHEE CTPOCHUE OpraHu3Ma WM ero yactd, (Hanpumep: "Koperb 60060Boro pacrenus ¢
kinyoenpkamu'", '"l'amroka'); aHaTOMWYECKHE TIpenaparbl, NpeJHA3HAYCHHBIC I HM3YYCHHS
BHYTPEHHEIO CTPOEHHMS OpraHM3Ma WIM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHue
nsarymkn", "BHyTpeHHee cTpoeHne NTUlbl"); OMOJOTHYECKHE MperapaThl, JA0IUe MPeCTaBICHUE
0 CTaausX pa3BUTHs opranusMa (Hampumep: "Pa3zButue xoctuctoit pwiObl", "PazButne Kypuist").
Brnaknble mpemnaparbl UCHOIB3YIOTCS KaK pa3JaTOYHBIM MaTepHual B MPOLECCe AEMOHCTpPALUU IpU
W3YYEHHH HOBOIO Marepuaja WIM B IIPOLECCE BBIIOJHEHUS MPAKTUYECKUX 3aJaHMM,
pa3paboTaHHBIX HAa UX OCHOBE.

['epOapun - coOpaHue MpPecCOBaHHBIX, 3aCYIIEHHBIX PACTEHUN WJIM UX YacTeH MMOMOIalT U3ydaTh
pacTeHre B KaOWHETE W y3HaBaTh €ro B MpHpoje, a repbapusaius - Hanboyee MpPOCTO crocod
COXpaHEHMsI PACTEHMH M UX YacTeil B TeueHHe AJUTEIbHOrO BpeMeHM. B mepeune mpesiaraercs
cucTeMaTnyeckuii repoapuii (Harmpumep, "OCHOBHBIE TPYIIBI pacTeHUU") M repObapuii mo oOrei
O6uonoruu (KOTOpBIA TMO3BOJIET MPOMIUIIOCTPUPOBATH HM3MEHUYMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYEeCKHE KaTerOpuy U BUI000pa30BaHKe, TUBEPIEHIINS U KOHBEPT CHIHS, TOMOJIOTUYHBIEC U
aHaJIOTUYHBIE OPraHbl, PyIUMEHTApHbIE OpraHbl, apoMopdo3, uaroasanTanus GEeHOTUIl U reHOTHII,
NOJUIUIONNSI, OTHAJICHHAs THOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUH ¢ aOMOTHYECKHMU
dakTopamMu cpelibl, B3aUMOJIEHCTBHE pacTeHUil ¢ OuoruyeckuMm Qaxkropamu cpensl). ['epbapHbIit
MaTepHall UCHOJIB3YIOT KaK pa3JaTOYHbIi MaTepuai i IEMOHCTPAIMH U3y4aeMbIX 00bEKTOB, JJIS
BBINOJIHEHUS MPAKTUYECKUX 3aJaHUM NpU 3aKpeIUIeHUH MaTepuasla MM JUAarHOCTHKH Y4eOHBIX
pE3yIbTATOB.

Takxe mpeAcTaBleHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOAOOPaHHBIX IO
omnpeneeHHbIM mnpu3HakaM. OOBEKTaMH WX MOTYT OBITh pachpaBi€HHbIE U 3aCYIICHHBIC
HACEKOMbIE, PaKoOOpaszHble, PAKOBHHBI MOJUIIOCKOB, OTAEIbHBIE YACTH CKEJIETOB >KMBOTHBIX. B
KOJUICKIIASX COYETAIOT HATYPaAIbHBIC OOBEKTHI C HX N300paKCHUEM B BUJIC PUCYHKOB WJIH MYJISDKEH
- umutauuid. [IpennokeHHsie B mepeyHe MOpP(}OIOrHYecKHe KOJUICKIUU JA0T MPEICTaBICHHUE O
BHEIITHEM CTPOCHUM OpPraHOB WJIM WX 4YaCTEW, IO3BOJISIOT TPOBOJHUTH CPAaBHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U uepThl pa3nuuus (Hampumep: "[IpencraBurenst oTpsaI0B HACEKOMBIX"
U JIp.); 00111€01M0IOTHYECKHE KOJUICKIIUU MTO3BOJISIOT BRISICHATH B3aUMOCBSI3U B OPTaHUYECKOM MHUPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, MPOCIEKUBATH OO0IIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "lIpumMepsl 3aUTHBIX TTpUCTIOCOOIeHUH Y HacekoMbIx"). Komnekmuu, kak u repoapuu,
UCTIONB3YIOT KaK pa3aTOYHBIM MaTepuan s JEMOHCTpPAlMd HW3Y4aeMbIX OOBEKTOB, MJis
BBITIOJTHCHUS TTPAKTUYCCKUX 3aJaHWi TP 3aKPeIICHUW MaTepualia WU JTUarHOCTUKU Y4eOHBIX
pE3yNbTaTOB.

O3HaKOMJIEHME Y4YallUXCSl C MHUKPOCKOIMMYECKMM CTPOECHHEM JKUBBIX OPraHHM3MOB - OJIHA U3
[JIaBHEWIIUX 3a/7a4 HayKH, IO3BOJSIONIMX TIOABECTH IIKOJIHHUKOB K IMOHUMAaHHWIO €JIMHCTBA
OpraHu4eckoro mupa. /i nmpoBeneHus J1adOpaTOpHBIX PadOT B LU(POBYIO 1aOOPATOPUIO BKIIFOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/Abl 1 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
OCHAIIIEHUE JUIs IPOBEACHUS JIaOOPaTOPHBIX padoT.

[Mudposast naGoparopus BKJIOYaeT HAOOp M M3rOTOBJIEHHUS MHUKporpenapatoB. Cpexue
npenapaThl M3rOTaBIMBAIOT Ui HEMEUIEHHOTO paccMOTpeHus. K HUM OTHOCATCSA >KUIKOCTHBIE
(0OBEKTHI OOBIYHO TIOMEUIAIOTCS B BOAY, a MpenapaThl COXPAHSIIOTCS B TEUEHUE HECKOJIbKUX THEN),
cyxue (HampuMmep, 4YacTUIly NTHYBEro IMepa, NPOCTO MOJOXKHUTh HA MPEIMETHOE CTEKIO H
MHUKPOCKOIUPOBATh), JKMUBbIE Ipenaparsl (Ma3KM - KalUId JKUIKOCTH, HalpUMep KpOBH) H
BUTAJIbHBIC TIpenapaThl (KOTOpbIE MCIONB3YIOTCS [UIS H3YYEHHUS] MAaJIOKJIETOYHBIX OOBEKTOB
(mpocTelIMX, KOJOHWUH BOAOpOCHEH), MJia HAOMIOAeHUsS JBWKEHUS (Tyderabku, ameOsb).
[TpuroroBneHre MUKpoNpenapaTa BoIpabaThIBaeT y y4alllerocss HABBIKM CaMOCTOSITEIbHOIN padoThI,
AaKTUBU3UPYET UX [03HABATEIbHYIO JEATEIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOAMKON HAyYHOIO



uccnenoBanus. B mudpoByro 1abopaTopuio BKIIOUEH TakKe M HAOOp MHUKpPONpENapaToB, KOTOPHIN
COJECPXKUT IIOCTOSHHBIE Ipernaparbl, JO0Jroe BPEeMs COXPAHSIOIIMECS B IPUTOJHOM  JUIS
MHUKPOCKOIIUPOBAaHMSI BUJIE.

Cnenyer OTMETUTb, YTO HapsAQy C HCIHOJb30BAHUEM IIEPEUMCIIEHHOIO BBIIIE Y4eOHOIO
000py/I0BaHUsl BaXXHYIO POJIb B U3YUYEHUU OMOJIOTMHM WIPAIOT MPHUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHU MOTYT 00€CHEYHUTh HAaWOOJIBIIYI0O KOHKPETHOCTh M IMOJHOTY
3HAHUU y4alluxcs, MOMOTalT (HOPMHUPOBAHHUIO Yy HUX MPaBWIbHBIX Ouosiornyeckux 3HaHuid. K
TaKUM KUBBIM OOBEKTaM OTHOCST PacTEHHs, KHUBOTHBIE )KUBOTO Yrojika, akBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTaMH SBJISIOTCS HKCKYPCHUHU B
OMoJIOTHYECKHE W KpaeBeJUYecKue My3eH, OOTaHWYECKHE Cajibl, 300MaPKH U OKPYKAIOIIUE MIKOTY
€CTECTBEHHbIE M HCKYCCTBEHHBIE TPUPOAHBIE COOOIIECTBA.

TpaguuuoHHbIE OMOJOTMYECKHE MYJSKM M MOJIEIM B HACTOALIEE BpeMsl YCIEHIHO 3aMEHSIOTCS
uppoBbIMU  00pa30BaTENbHBIMU pecypcamMu: BuieodparMeHTaMu, aHUMAaIMed, BUPTYyaJbHBIMU
nabopatopusmu. LludpoBeie oOpa3zoBarenbHBIE PECYpPChl HE MOTYT CTaTh MOJHOIEHHON 3aMEHOM
pealbHBIX MPHUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh MO3HAKOMHTHCS € 0OoJee MIUPOKUM
KPYyroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH /Il MHTEHCH(UKAMU 00pa30BaTEIbHOIO Ipolecca U
o0ecrieunBarOT  HE3aMEIJUTENbHYI0  OOpaTHYI0  CBSI3b, KOMIIBIOTEPHYIO  BHU3YyaJIH3aIUIO
uH(pOopMalM1, aBTOMaTU3aLMIO YIIPaBIEHUS Y4eOHOH 1eATEIbHOCTBIO U KOHTPOJIb €€ PE3yIbTaTOB.

OcHaiieHue JUisi U3y4€HUsS XUMHUHU IPEJICTaBICHO B BUJE JEMOHCTPALIMOHHOIO O0OpYyI0BaHUS,
KOMILIEKTa XUMHUYECKUX PEAKTUBOB C HEOOXOAMMBIM OOOpYJOBAaHHEM M3 OOIIEro KOMIUIEKTa
nocyabl 1 000pyAOBaHUS AJI YYEHHUUECKHUX OIBITOB M KOMILIEKTa KoJulekiuil. Kpome Toro, npu
U3y4eHHH XUMHH UCIIONb3yeTCsl 001Ias sl €CTeCTBEHHO-HAyYHOTo LIMKJIa [udpoBas 1abopaTopus,
a Takxe 1udpoas 1adopaTopusi MO XUMHUM (KaK JOMOJHUTEIbHBIA AJIEMEHT Ui YIriyOJIeHHOIo
U3yYEHUS] XUMHH).

JIeMOHCTpallMOHHBIM SKCIEPUMEHT SBIISETCS Ba)KHOM YacTbl0 OOYYEHMS] XMMHMH. 3J€Ch Ba)KHO
NOMHUTb, YTO TPU €ro MPOBEACHUU 00S3aTEeNbHO JOJDKHBI OBITH COOJIIOJICHBI BCE HEOOXOIAMMBIE
JTaIbl:

MOCTaBKa 11eJI1 YKCTIEPUMEHTA,
OTMKCaHKUe HEOOXOJUMOTO IS €70 BHITIOTHEHHUS 000PYI0BaHUS U PEAKTUBOB,

MJIaHUPOBAHUE MOPSIKA IPOBEIACHUS,

OTIMCaHUE UCXOTHBIX BEIECTB,

MIPOTHO3UPOBAHNE O’KHIAEMBIX B PEaKITMOHHOW CMECH U3MEHEHUN U Pe3yIbTaTOB KCIIEPUMEHTA,
ONHUCaHUE U3MEHEHUH, MPOU30LIEANINX C BEIIECTBAMHU,

(dbopMyITHUpOBKa BBIBOJOB U3 IKCIIEPUMEHTA,

CO3JJaHNE PUCYHKA SKCIIEPUMEHTAILHON YCTAHOBKH M COCTABIICHNE YPAaBHEHUS PEAKITUN.

B mnporecce mpoBeneHus IEMOHCTpAIMii, yd4alluecss OCBAaWBAIOT JTalbl TPOBEJACHHUS OIBITA,
nodroMy Haubonee 3(PQPEKTUBHBIM SBISETCS HE TNPOCTOE OINMCAHUE ONbITa YYHUTENEM, a
WCIIOJIb30BaHUE 3BpUCTUUECKON Oecenpl. [lpm peanmusarum Takoro creHapusi Jake HE OYCHD
CHO)KHLIﬁ OIIBIT 3aHUMACT JOBOJBHO MHOI'O BpeMeHI/I, HO CJICOJOBAHHC eMy IIO3BOJISACT O6€CH€‘II/ITB
MOHUMaHWe OOYYAIOIIMMUCS TIPHEMOB HAy4YHOTO TIIO3HAHWS M HCIIOIB30BaHHE UX YXKE B
CaMOCTOSITEJIbHON JICSITEIBHOCTA B MPOIECCe YUYCHUUYECKOTo 3KkcnepumenTa. Ha HavanbHOM 3Tame
n3ydeHuss xumun (B 8 - 9 Kiaccax) MMEHHO TAaKOW TOJXOJ] TO3BOJISIET JOCTHYh MAaKCHMAaTbHOMN



3 PEKTUBHOCTH OT MPOBEACHUS JTaOOPATOPHBIX U MPAKTHUECKUX padoT, a Takke CHOPMHUPOBATH Y
yYaIuxcsi OTBETCTBEHHOE OTHOILICHUE K HKCIIEPUMEHTY.

[Ipy olEHMBAaHUM YYEHHYECKMX NPAKTUYECKUX paboT I1enecoo0pa3HO y4YUTHIBaTh MOAXOJBI,
UCIOJB3YIOUIME B OSK3aMEHAIIMOHHBIX Marepuanax. Tak, B HacTosllee BpeMs IPeIaracTcs
9KCHEPUMEHTAIbHOE 3aJ[aHue, IPEAYCMATPUBAIOLLEEe BBIOOP ABYX BELIECTB U3 MATH NPEAIOKEHHBIX
U IPOBEJCHUE C HUMM peakUui, OTPaKaIoIIUX XHMUYECKUE CBOMCTBA YKa3aHHOI'O B YCJIOBUHU
3ajaHus BemlecTBa. OleHMBAaHME MJET HAa OCHOBAaHMM OTYETa YYEHHMKA O IPOJCIIAaHHOW padoTe
(YypaBHEHHs peakIiii, BBHIBOJABl O HAONIOJCHHUSX) M HAa OCHOBAaHMM MPSIMOTO HAONIOJIEHHS 3a
JEHCTBUSAMHU YUEHUKA [0 MPOBEJECHUIO ONBITOB. IIpn 3TOM BBIIENAIOTCS 3Tanbl 0TOOpa BELIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHHM C ITYHKTAMH MHCTPYKIIMHU K paboTe.

BaxHelmuM HanpaBJiIeHUEM KakK JeMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JIOJKHO
CTaTh HCIIOJIB30BaHHE IU(POBON JTAOOPATOPUHU, KOTOpAs MO3BOJISICT OPraHU30BATh XUMHUYCCKHIA
OKCIIEPUMEHT Ha MPUHIUITHAILHO HOBOM YPOBHE, IEPEUTH OT KAUECTBCHHOM OIICHKH HAOII0JaeMbIX
SBIICHUH K CHCTEMHOMY aHaJIM3y KOJWUYECTBEHHBIX XapakTepuctuk. [Ipm pabore ¢ naTumkamu
nrudpoBoit 1abopatopuu 00ECIIEYMBACTCS aBTOMATH3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XOI
IKCIIEPUMEHTA MOXET OTOOpakaThCs B BUJIC I'papMKOB WM MOKA3aHWUN MPUOOPOB, a PE3yJbTaThl
OKCIIEPUMEHTOB MOTYT COXPAHSATHCS JJIUTEIbHOE Bpems. HamOosiee akTyanbHBIM Ui XUMHU
SIBIIIETCSL TIEPEXO0Jl K KOJMYCCTBEHHBIM XapaKTCPUCTUKAM, KOTOPBIM MOXKHO TPOWLIIOCTPHPOBATH
CJICAYIONIMMU TPUMEPaMHU: W3y4eHHE CTPOCHHS IUIAMEHH, ompezaeicHue pH B pasHbIX cpenax,
OTIpe/icNIeHUe CKOPOCTH PEaKIUU, U3YUYCHUE BIIMSHUS KOHIICHTPAIIMH W TEMIIEPATyphl HA CKOPOCTh
pEaKIIHH.

[udposas 1abopaTopusi MO3BOISIET PEATU3OBATH MEXKIIPEIMETHBIE CBSI3U C IPYTMMHU MpeaIMeTaMu
€CTECTBEHHO-HAYyYHOI'0 IIMKJIA, IOCKOJBKY JAa€T BO3MOXKHOCTb BBINOJHATH WHTETPUPOBAHHBIC
yueOHbIe MCCIIEeIOBAHUS 110 €CTECTBEHHBIM HAayKaM, IPUMEHSTh U OCBaUBATh JIEMEHTHI CTATUCTUKH
¥ MTHPOPMAIIMOHHBIE TEXHOJIOTUH.

Ipunoowcenue N 6

K Memoouueckum pekomenoayusim

NPUMEPHBIA NEPEYEHb OBOPYJIOBAHUSI,
PACXOJAHbBIX MATEPHAJIOB, CPEACTB OBYYEHHUA U
BOCIIUTAHUA JJISA CO3AJAHUA U OBECIIEYEHUA
OYHKIUAOHUPOBAHUSA HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOM
HANIPABJEHHOCTEM "TOYKA POCTA" B
OBIHIEOBPA3OBATEJ/IBHBIX OPTAHU3AILIUSAX,
PACHOJIO)KEHHBIX B CEJIbCKOH MECTHOCTHU 1
MAJIBIX 'OPOJAX

Tabauya N 1



CTAHJAPTHBIA KOMILIEKT

Haumenosanue
000pyI0BaHUs

Kpatkue npumepHbie
TEXHUYECKHUE
XapaKTePUCTUKU

KonnuecTBo equnuil
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alui, He
SIBJISTFOILIX CST
MaJIOKOMILICKTHBIMH,

€Jl. U3M.

KonnuecTBo equnuil
JULST
00111600pa30BaTEIIbHBIX|
OpraHu3alui,
SIBJISTFOILIUX CST
MAaJIOKOMIUIEKTHBIMH,
eJl. U3M.

EcTecTBEeHHO-Hay4Has HANPABJICHHOCTh

1. |OGmiee obopynoBanue (busnka, XumMusi, OMOJIOTHs)
1.1. [[ludpoBas [{ndpoBoii gaTanK 3 mrT. 2 1mT.
maGopaTopust PIIEKTPOIIPOBOIHOCTH
ydeHUYeCcKas [{udposoii naTunk pH
(pmsuka, xumus,  |[[{udposoii naTumk
OMOJTOTHS ) [TOJIOYKEHUS
[{udposoii qaTumk
TeMIIepaTypbl

[{udpoBoii naTuuk
AOCOIIOTHOTO JJaBJICHUS
[{udposoit
ocuuuiorpadudecKuit
MaTYNK

Becbl aeKTpoHHbIE
yaeonsie 200 T
Mukpockor: uhpoBoi
WA ONITUYECKUH C
yBenmueHueM ot 80 X
HaGop 11st M3roToBIeHUs
MUKpPOIIpENnapaToB
Mukpornpenaparsl
(7abop)
CoeIMHUTENbHBIE
[MPOBOJIa, TPOTPAMMHOE
oOecneucHue,
METOAMYECKUE YKa3aHUsI
KOMILJIEKT
COMYTCTBYIOIIHUX
PJIEMEHTOB JJI ONBITOB 110
MEXaHUKE

KOMILJIEKT
COIYTCTBYIOIINX
5JIEMEHTOB JJI ONBITOB 110
MOJICKYJISIpHON (hU3UKe
KOMILJIEKT

COIYTCTBYIOIINX




DJICMCHTOB AJIA OIIBITOB 110
DJICKTPOAUMHAMUKE
[KOMILJICKT
COITYTCTBYIOIIUX
DJICMCHTOB AJIA OIIBITOB 110
OIITUKC

1.2.

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

[[ITaTuB 1a0OpaTOPHBIN
XAMHYECKHUN

Ha6op gamrek [letpu
HaGop nHCTpyMEHTOB
[IpernapoBaIbHbBIX

UIoxkka i coxuranus
BEIICCTB

Crynka dapdopoBast ¢
[IECTUKOM

HaGop Ganox st
XpaHEHUs TBEP.IbIX
peakTuBoB (30 - 50 mu)
HaGop ckistHOK
((p1akOHOB) JJIS1 XpaHCHHSI
[PACTBOPOB PEAaKTHBOB
Habop npubopoxk (I1X-14,
[1X-16)

[Tpubop mist moTydeHus
ra3oB

CrnupToBKa

["oprouee 1 COMPTOBOK
@DuibTpoBasibHas Oymara
(50 mmT.)

Kon06a konnueckas
[Tanouka cTexkistHHAS (C
[PE3NHOBBIM
HAKOHEYHHUKOM )
Yarmreuka Jurs
BHITIAPUBAHUS
(BBITapUTENbHAS
yaeyka)

MepHBIl HWJINHID
(TLTaCTUKOBBII )

BopoHka cTekIsiHHAasz
(Mautast)

CrakaH crexiasHHbIN (100
MJT)

["azo0TBO/IHASA TpYyOKa

3 mT.

2 IIT.

bEOJIOI' A

KOMIIIEKT BiIaKHEIX
[penaparoB

TEMOHCTPAIIMOHHBII

HA3HAYCHUC!:
JICMOHCTPAIMOHHOC,

MaTepral KOHTEUHepa:

1 mT.

1 mT.




[JIaCTHK,

repMETUYHAs KPBIILIKA:
Hau4ue,

KpEILICHUE DKCIIOHATA!
Hau4ue,
KOHCEpBHpPYIOLIEE
BEICCTBO: HAIIMYUE,
HaKJIEWKa C
HAaUMEHOBAHHEM:
HaJIM4ue.

He meHee 10 mpenapaTtoB
113 IPUBEACHHOIO HIXKE
CIIMCKA!

BirayxHb1 Ipeniapar
"be3zyoOka"

BirayxHb1 Ipeniapar
"["agroxa"

BitayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
OPIOXOHOIOr0 MOJLITIOCKA"
BiaxHbli penapar
"BayTpeHHee cTpoeHue
KpbICH"

BirayxHb1 ipeniapar
"BHyTpeHHEee cTpoeHMe
nsarymkn"”

BirayxHb1 Ipeniapar
"BHyTpeHHEee cTpoeHMe
MTULb"

BiiayxHbII nIpenapar
"BayTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1 ipeniapar
"Kapacsp"

BirayxHb11 penapar
"Kopens 6060Bor0
[pacTeHus ¢ KiryoeHbkamu"
BitayxHbII nIpenapar
"Kpeserka"

BitayxHb1I nIpenapar
"Hepenna"

BitayxHbII nIpenapar
"Pa3Butre kocTucToM
pBHIOBI"

Braxxnsiil npenapat
"Pa3Butue kypunnr"
Briaxnslil npenapat
"Cuudomenysa"
BraxxHsiil npenapat




"Tputon"

BitaykHbII Ipeniapar
"Uepermaxa 6omoTHas"
Bnaxubiii npenapar "Yx"
Briaxxusiii npenapat

" Amepuna”
2.2. [KoMILIeKT Haznauenue: 1 1. 1 1.
repOapureB NIEMOHCTPAIIMOHHOE,
ICMOHCTPAIIMOHHBIMOCHOBA JJIsI KPEIUICHHUS :

repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB:
ISENIIEVS

He MeHee § repbapueB U3
[IPUBECHHOTO HUXKE
cnivcka: Haznauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JIs1 KPETJICHUSL:
repOapHbIii JTUCT,

CIIMCOK SKCIIOHATOB:
HAJINIHe

He MeHee § repbapueB U3
[IPUBECHHOTO HUXKE
CIIMCKA!

["epGapuii "/lepeBbs u
KYCTapHUKH"

["epOapuii

" JlukopacTyiue
pactenus”

["epOapuii "KopmoBsie
pactenus"

["epOapuii "KynbTypHble
pactenus"

["epOapuii
"JlexapcTBEHHBIE
pacTeHus"

["epbapuii "MenoHocHbIE
pacTeHus"

["epbapuii "Mopdomnorus
pacTeHuii"

["epbapuii "OcHOBHBIE
rpyMIbl pacTeHui"
['epbapuii "PacturenbHbie
coobmecTBa"

["epbapuit
"CenbCKOX0351IICTBEHHbBIE
pacteHus"

["epOapuii "SAnoBuTHIC
pacteHus"

["epOapuii K Kypcy OCHOB




10 00IIe OroIornu

2.3.

KoMmruiekt
KOJLJTCKIHIA
IEMOHCTPALIMOHHBII
(110 pa3HBIM TeMaM
Kypca Ouojorun)

HazHnaucHue:
TEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIu4ue,

HaKJICHKH C
HaMEHOBAaHUEM: HAIMYHE
He MeHee 10 xomeKmi
13 TIPUBEJICHHOTO HIKE
CITMCKA!

Kommmekus
"["010CEMCHHBIC
pacteHus"

Kosmekius "Oburarenn
MOpCKOro aHa'"
Konnexmus
"[TaeonToNnorNYecKas"
Konnexmus
"[IpencraBurenu oTpsI0B
HACEKOMBIX'" KOJIMYECTBO
HACEKOMBIX: He MeHee 4
Komnekuust "Ipumepst
BaIMTHBIX
[PUCTIOCOOICHUN Y
HACEKOMBIX"

Konnekmus
"[TpucnocoOuTenbHbIE
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Kosutekmus "Pa3surue
HACEKOMBIX C HEIOJIHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
HACEKOMBIX C ITOJTHBIM
[peBpaleHueEM"
Konnekmus "Pa3surue
MITEHUIB"

Konnekmus "Pa3surue
0abouku"

Konneknus "PakoBHHEI
MOJUTIOCKOB"
Komneknus "CemeiicTBa
0abouex"

Komnekmnus "CemeiicTBa
PKYKOB"

Komneknus "Cemena u
10a61"

Komneknus "®opma
COXPAHHOCTH

1 mrT.

1 mrT.




MCKOIMIaeMbIX PACTEHHUI 1
PKMBOTHBIX"

Ha6op
[MAJICOHTOIOTMUCCKUX
HaXOI0K
"[IpoucxoxnaeHue
ueoBeka"

KOJIMYCCTBO MOJICIICH: HE
MeHee 14

3. XHUMUAI
3.1. [emoncTpannonHoe|CocTaB KOMILICKTA: 1 mT. 1 mT.
00OpynoBaHUE CTOJIMK TTObEMHBII

Haznauenue: coopka
[y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Meree 200 * 200 MM,
[UIABHBIM TIOABEM C
[TOMOIIbIO BUHTA!
HaIu4ue

[[ITaTuB
ITEMOHCTPAIIMOHHBII

X IMHYICCKHIA:
HazHaueHue:
TeMOHCTpaIus TprudopoB
1 YCTaHOBOK,

oTI0pa, CTeP>KHU, JaKH,
My(TBHI, KONIblIa: HATUYUE,
BO3MOKHOCTD
BaKperIeHUs JJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:
HaIu4ue

Anmnapat AJisl IpOBEACHUS
XUMUYECKUX PEaKLIUM:
Haznauenwue:
IEMOHCTpALIMS
XUMHYECKUX PEAKIUH,
[IOTJIOTUTENb MapOB U
ra30B: HAJTUYHWE,
MaTepuai KOJIObI: CTEKIIO
Ha6op nms snexkTponusa
TEMOHCTPALIMOHHBIH:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpAa,

E€MKOCTh: HATMIHE,
PIEKTPOIbI: HATUYKE

KoMrmiekT MepHBIX K0JIO




Masoro oobema:
Hasnauenue:
NIEeMOHCTPALlMOHHBIE
OTIBITHI,

00BeM k0110: oT 100 Mut 10
2000 m,

KOJIMYECTBO KOJIO: HE
menee 10 .,

MaTepuai KoJIO: CTEKJIO
Ha6op ¢nakonos (250 -
300 MJ1 U151 XpaHEHUs
[pPaCTBOpPOB PEAaKTHBOB).
HaznaueHue: xpaHeHue
[PAaCTBOPOB PEaKTHBOB,
KOJIMYECTBO (PIIAKOHOB: HE
menee 10 .,

MaTepuan GIaKoHOB:
CTEKJIO

poOKa: HaTu4ne
[TpuGop It OTIBITOB TIO
XUMHH C HJIEKTPUIECKIM
TOKOM (J1aOOpaTOPHBINA)
[TpuGop st
VJLTIOCTPAIH 3aKOHA
COXPAHEHUS MaCCHI
BELIECTB: COCY/T
JlanmonpTa; HaIM4uIeE,
poOKa: Halu4Ke,

Tum npudopa:
[IEMOHCTPALIMOHHBII
/lenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NIBYX KUIKOCTEH 10
[JIOTHOCTH,

MaTepHuaa BOPOHKH:
CTEKJIO

'YcTaHoBKa 1T
[EPETOHKHU BEIIECTB:
Hasnauenue:
TEMOHCTpAIIHS OUUCTKH
BEIECTBA, TEPETOHKA,
KOJIOBI, XOJMOAUIBHUK IS
OXJTKICHUS, AJUTOHK,
poOKka: HalIu4Ke,

TUTMHA YCTAaHOBKU: HE
MeHee 550 MM

[TpuGop 11st moTydeHus
ra30B: HA3HAYCHUE:
[OJIy4eHUE Ta30B B MaJIbIX




KOJINYECTBAX,

COCTaB KOMIUIEKTA: HE
MeHee 6 MpeIMETOB
bans KOMOMHHPOBaHHAS
maboparopnasi: bans
BOJ/ISIHAS: HAJIMYHE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSMH Pa3HOTO
nameTpa: HaJln4uue,
[UIUTKA SJIEKTPUYECKAs:
HaTIUe

DapdopoBast cTynka ¢
nectukoM: Ha3Hadenue:
IS pa3MeTbueHHS
KpYMHBIX (ppakuuit
BEIIECTB U
[IPUTOTOBIICHHS
[TOPOIIKOBBIX CMECEN
KoMIuIeKT TepMOMETPOB

(0 - 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMUYECKUX
[PEaKTHUBOB

CocTaB KOMILJIEKTA:
Ha6op "Kucnorsr"
(a30THas1, cepHas,

Habop "I'unpoxcuasr”
(runpoxcuy 6apus,
CUAPOKCHI Kalus,
THJIPOKCHJT KJTBITHS,
TUAPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTaoB" (ATFOMUHUS
OKCH]I, Oapus OKCH]I,
pkenesa (I11) okeun,
KaJTBITHST OKCHJT, MAaTHHS
oxcua, meau (II) oxcun,
[IMHKA OKCH]T)

Ha6op "lllenounsie u
[11eJI0YHO3EMENbHbIE
MeTauibl" (JIMTUH,
HaTpUA, KaJIbIIHil)
Ha6op "Metannsr"
(UTFOMUHUH, KeENe30,
MarHuii, Mefib, IUHK,
0JIOBO)

Ha6op "lllenounsie u
[11eJI0YHO3EMENbHbBIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbIU)
Habop "OrueonacHeie

coJisiHasi, opTodochopHas)

1 mT.

1 mT.




BemecTBa" (cepa, hochop
(KpacHBIit), OKCHT
thocopa (V)

Ha6op "T"amorenst" (#og,
Opom)

Ha6op "T"amorenunr"
(aTFOMUHUS XJIOPU],
AMMOHMUSI XJIOpUJI, Oapust
xopu, xenesa (I11)
XJIOpUI, KUl HOAuL,
Kaust XJIOpUJ, KalbLus
XJIOPUL, JIATHUS XJIOPUJ,
Maraus xiaopu, meau (1)
XJIOpUJ, HATPHUsI OPOMHUL,
HaTpust propun, HaTPHUs
XJIOPU, IIMHKA XJIOPH]T)
Hab6op "Cynbdatsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyNb(arT,
pxenesa (1) cynsdun,
kenesa (11) cynsdar, 7-mu
BO/IHBIN, Kanus cyiabdar,
kobanbTa (II) cynbdar,
MarHus cynbdar, Meau
(IT)) cynbdar 6e3B0oAHBIH,
menu (II) cynedar 5-tu
BO/IHBIN, HATPUS CYIbOU,
HATpUs CyNb(UT, HATPUS
cynbdar, HaTpUs
ruapocysbdar, HUKEs
cynbdar

Ha6op "Kap6onatsr"
(aMMOHUA KapOOHar,
Kanust kapoonat, meau (1I)
KapOOHAT OCHOBHOM,
HaTpus KapOOHAT, HATPUS
rHIpOKapOOHaT)

Hab6op "®ocdars!.
Cunukatsl" (Kanus
MoHOTHIpoOpTOdOCcharT,
HATpUS CUJIMKAT 9-TH
BOJIHBIN, HATPUS
opTodocdar
TpeX3aMelCHHbIN, HATPUSI
muruapodocdar)

HaGop "AneraTsl.
Ponanuael. CoenuHeHus
brene3a’ (Kayws areTar,




kasmst peppo (11)
reKcaluaHu I, Kaius
dbeppo (II1) rekcarmonu,
KaJIHsl pOJJaHul, HaTpUs
alieTar, CBUHIIA alleTar)
Hat6op "CoenuneHus
Mapranma" (Kaaus
[epMaHTaHaT, Mapranua
(IV) oxcun, mapranma (II)
cynbdar, Maprania
XJIOPHU)

Hat6op "CoenuneHus
xpoma" (aMMOHHS

X poMart, Kaus
IXpomar, Kaiaus XpoMmar,
xpoma (III) xmopuz 6-tu
BOJTHBI )

Ha6op "Hutpatsr"
(aJIFOMUHUS HUTPAT,
AMMOHWUS HUTPAT, KaJTus
HUTpAT, KaJbI1s HUTPAT,
Menu (1) auTpart, HaTpus
HUTpAT, cepedpa HUTPAT)
Ha6op "Wnaukatopsr”
(JTakMOM [T, METHIIOBBII
OpAaH>KEBBIH,
(henondTanenn)

Ha6op
"Kucnopoacoaepxkarue
OpraHuYecKue BeecTna"
(alleToH, MIMIIEPHH,
ITUATUIIOBBIN QUp, CIUPT
H-OYyTHJIOBBIH, CIUPT
130aMUJIOBBIH, CIUPT
1300yTUIIOBBIH, CIIUPT
TUIIOBBIH, (heHo,
(dbopmanuH,
PTUIICHTJIUKOJIb,
[YKCYCHO-3THJIOBBIN 3up)
Ha6op "YrneBonoposr"
(6en3uH, TekcaH, HeQTh,
TOJTYOJI, IIUKJIOTE€CKaH )
Hab6op "Kucnotst
oprannueckue” (KHucioTa
AMIUHOYKCYCHasl, KUCTIOTa
OCH30MHAas, KUCI0Ta
MacIsiHasl, KUCII0Ta
MypaBbHHAS, KHCIIOTA
0JIEMHOBAsI, KMCIIOTa




[aTbMUTHHOBAsS, KUCIOTA
CTeapUHOBasi, KUCIOTA
[YKCyCHasl, KUCIIOTa
[1aBeJIeBast)

HaGop "YrieBossl.
IAMUHBI" (QaHWJIMH, aHWJIWH
CEPHOKUCIIBIHN,
/[-Ti1r0K03a, METHIIAaMUH
CUIPOXJIOPH, caxaposa)

3.3.

KoMmmiekt
KOJUIEKIIUU U3
CITICKA

HazHnaucHue:
TEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKH: KOPOOKa,
OITMCAHHE: HAIMYHUE
CocTaB KOMILJICKTA:
Komneknus "Bomgokua"
Kosmnekius "KameHHbIiH
YTOJIb U IPOAYKTHI €T0
repepaboTku"
Komekuus "MeTtamisl 1
cruiaBbl”

Komneknus "Munepaibl 1
ropHbie opoabl” (49
BHJIOB)

Kommexmus
"MuHepanbpHble
ynoopenus"

Komnekuus "Hedts u
[IPOTYKTHI €€
nepepaboTku”
Kommexmust
"IImacTmaccer"
Kosutexmus "Tommmso"
Komtekuus "YyryH n
cTann"

Komrekuus "Kayuyx"
Komnekmus "Mkana
TBEpIOCTH"

HaGops! s
MOJEIIMPOBAHUS CTPOCHUS
OpTraHUYECKUX BEIIECTB
(yueHuueckue) He MeHee 4
IIIT.

1 mrT.

1 mrT.

DOU3NKA

CocTaB KOMILJIEKTA:
[TITaTuB
ITEMOHCTPALIMOHHBII:
Ha3nauenue: nmpoBeneHue

TEMOHCTPAIIMOHHBIX

1 mrr.

1 mrr.




OIIBITOB, OCHOBAaHHE,
CTEP>KEHb, JIAIIKH, KOJIbLIA,
My ThI: HATHYHE

CTOIUK IO HEMHEI:
THIr cTONMKA:
yaeOHBII1/1ab0paTOpHBIH,
0II0pa, CTEP>KEHb
BHHTOBOI, BUHT
[PETyJIMPOBOYHBIN:
HaIu4ue,

(b yHKIMS TOIbEMa U
OMyCKaHUs CTOJIUKA!
HaIu4ue

11CTOYHUK MOCTOSHHOTO B
[epEMEHHOTO
HAIPSKEHUS
HasnaueHnue: 1j1 DUTaHUS
[PEryIupyeMbIM
[MepEMEHHBIM U
[IOCTOSIHHBIM TOKOM
PICKTPUYECKUX CXEM,
uacrtora, I'11: 50,
moTpebisieMas MOIHOCTb,
BA: 10

MaHOMeTp JKHIKOCTHOU
TEMOHCTPALIMOHHBII:
Haznauenwue: mia
M3MEpEeHUs JaBICHUS 10
300 MM BOASIHOTO CTOJIOA
BBIIIIC U HIKE
ATMOC(EPHOTO J1aBJICHUS,
crexistHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaIu4ue

KamepToH Ha
[PE30HAHCHOM SIIIUKE:
Haznauenue: mia
IEMOHCTPALIMH 3BYKOBBIX
KOJIeOaHMI 1 BOJIH,

1Ba KAMEPTOHA Ha
[PE3OHUPYIOMINX SMIAKAX:
HaIuJue,

[PE3NHOBBI MOJIOTOYEK:
HaIu4ue

Hacoc BakyyMHBIii €
PIEKTPONPUBOIOM:
Hasznauenue: co3nanue
[Pa3psKEHUS UK
M30BITOYHOTO JTABJICHUS B




BAMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE
PKUJIKOCTH TIPH
[MOHMKEHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
ITaBJICHUE U JP.

Tapenka BakyymHasi:
Ha3unauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00BbeMeE ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAHHE C KPAHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAS
[IPOKJIAAKA,
PIEKTPUYECKUI 3BOHOK:
HaIu4yne

Benepko Apxumena:
HaznaueHnwe:
IIEMOHCTpALIUS JEHCTBUS
PKUJKOCTH Ha
[MOrPY>KEHHOE B HEE TEIIO
1 N3MEPEHHUE BEITMYHUHBI
BEITATKABAIOIIEH CHJIIBI,
BEIEPKO, TEIIO
LIMIMHIPUYECKON (HOPMBI,
[PY>KUHHBIA TUHAMOMETD:
HaTu4yne

OrHUBO BO3/YIIIHOE:
Haznauenue:
IEMOHCTpALIHS
BOCIIJITAMEHEHHUS TOproven
CMECH TIpU €€ ObICTPOM
CKaTHH,

TOJICTOCTEHHBIN LIVITHHD,
[OpILIEHb HA
METALTAYECKOM IITOKE €
[PYKOSITKOM, MTO/ICTaBKa
TSI IVUTMHIPA: HATHYHe

4.1.

OO6opynoBaHue st
IEMOHCTPAIIMOHHBIX
OITBITOB

[Ipubop st
IEMOHCTPALIMH J1aBJICHUS
B )kuIKocTH: Ha3zHauenmue:
IEMOHCTPALIMS U3MEHEHUS
aBJIEHUS C TIIyOHMHOM
[Orpy>KeHUs,

TaTYMK TaBIICHUS,
KPOHILTENH 111
KpETUICHUS Ha CTEHKE
coCy/a: HalIu4yue




[TpuGop st
IEMOHCTpAINH
aTMOC(hepHOro JaBiIeHUS
(MarneOyprekue
[TOTYIIapHS ):
Ha3unauenue:
[IEMOHCTpPALIUS CUJIBI
aTMOC(EepHOTO JTaBICHHSI,
1TBa pa3beMHBIX
METATUIECKIX
[OJIyIIapysi C MPOYHBIMU
PyYKaMH U XOPOIIIO
MPUILTH(OBAHHBIMU
KpasMu, HUIIIIEIh C
KpaHOM: HaJTUM4He,
CO3/1aBaeMO€ BHYTPHU
[1apoB
BaKyyMMETPHUICCKOE
masienue: He Mmenee 0,05
MIIa,

MaKkCcUMaJIbHOE
[pa3pbIBaIOILEE YCUIIUE: HE
Menee 90 H

Habop ten paBHOTO
o0bema: Hasznauenue: ans
oTpeieTICHUs U
CpPaBHECHHUS TETUIOEMKOCTH
1 TUTOTHOCTHU PA3IUYHBIX
TBEPABIX MaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepuasoB: HE MeHee 3
[1T.,

KPIOUKH TSI
[O/IBEIIUBAHUS
[AJTAHIPOB: HAJTHYHE
Habop Ten paBHOI Macchl:
Haznauenue: mia
oTpeeNieHus: 1
CPaBHCHHIO TNTIOTHOCTH
[PA3TUYHBIX MaTEPUAJIOB,
[ATAHIPBI U3 Pa3THIHBIX
MaTepuasoB: HE MeHee 3
[T,

KPIOUKH IS
[1O/IBEILIMBAHUS
[[MJIAHIPOB: HAJTMYNE
Cocypl COOOIIAIONTHECS
Haznauenue:
TEeMOHCTpaLUs




0JINHAKOBOTO YPOBHS
OJHOPOJHOM KUJKOCTH B
COOOIAIOLITUXCSI MEKIY
co0ol cocynax pa3HOi
(hopMmBI,

COOOIIaroNTUECs
CTEKJISIHHBIE TPYOKH
[pa3HOI (OpPMBI: HE MEHEe
3 miT.,

[OJCTaBKa: HAIMYUE
TpyOka HproTona:
Haznauenue:
NIEMOHCTpALIUS
0JIHOBPEMEHHOCTH
[aeHHs pa3TUYHBIX TEN B
[pa3peKEHHOM BO3IyXe,

(b yHKIUS TTOJKITIOYSHHS K
BaKyYMHOMY Hacocy:
Hannuue,

IUTMHA TPYOKH: HE MEHEe
80 cM.,

[PE€3MHOBBIE TPOOKH,
HUTITIENb: HaJIH4ue,
KOJIMYECTBO TEJ B TPyOKe:
HE MEHee 3 IIT.

[[Tap [Tackass:
Hazunauenue:
IEeMOHCTpalUs Mepeiadn
[IPOU3BOIUMOTO Ha
PKUJIKOCTD JaBJICHUS B
3aMKHYTOM COCY/IE,
IEeMOHCTpAIIUS MOAbeMa
PKUJIKOCTH TIOJT ICHCTBHEM
aTMOC(hepHOTO aBJICHHSI,
METAUTAYECKUN HJIHHAP
C oIlpaBamH, MOPIIEHb CO
IITOKOM, ITOJIBII
MEeTaTUYEeCKHil map ¢
OTBEPCTUSMU: HATUYHE,
JUTHHA [IWIHHIPA: HEe
MeHee 22 cM,

TuaMeTp Iapa: He MeHee
8 cMm

[[Tap ¢ KonBbIOM:
Hasnauenue:
IEMOHCTPALIHS
[pacIIpeHus TBEPOTO
TeJa Mpu HarpeBaHUH,
[ITATUB, METALITNYECKOE




KOJIBIIO ¢ My(pTOH, THap ¢
LICTIOYKOM: HATHYNE,
JUTMHA [IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

[ {nnuHIpBl CBUHIIOBBIE CO
ctpyroMm: HazHauenue:
NIEMOHCTPALIMS B3AUMHOTO
MIPUTSHKEHUS MEXKTY
ATOMaMH TBEPAbIX Tell,
KOJIMYECTBO OJJMHAKOBBIX
LIUJTUHIPOB: HE MEHEe 2
[IT.,

MaTepual LWIUHIPOB:
CTaJIb U CBUHEII,

KPIOUKH 115
[MOBEITMBAHUS: HAIUYHE,
CTPYT, HalpaBJIArOIIas
TpyOKa: Hanuuue
[TpuGop Jlenna:
Hasnauenue: niist
ccneq0BaHus
3aBUCHMOCTH
HaIrpaBJICHUs
MHTYKIITUOHHOTO TOKa OT
XxapakTepa H3MEHEHUsI
MarHMTHOT'O MTOTOKa,
CTOMKa C KOPOMBICIIOM:
Hau4ue,

KOJTMYECTBO
QIIFOMUHHEBBIX KOJIEII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTU4IHe

MarsuT 1yrooOpa3HbIit
ITEMOHCTPAIIMOHHBII:
Ha3nauenue:
ITIEMOHCTpAIINS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUIT MarHUTA:
HaMarHMYEHHBIH OPYCOK,
KOJTMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJau4ue
MarsHuT 1oJIocoBOM
IEMOHCTPALIMOHHBIN
(mapa): Haznauenwue:




[IEMOHCTpALIUS CBOWCTB
[MOCTOSIHHBIX MarHUTOB,
TUTI MarHUTA!
HaMarHU4YEHHBIA OPYCOK
[PSIMOJIMHEIHON (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEeHHE TTOJIFOCOB
MarHuTa: HaJau4ue
CTpesiki MarHUTHbBIE Ha
mraruBax: HazHauenue:
NIEMOHCTpALIUA
B3aMMOJICVICTBHS TIOJIFOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MAarHUTHOM
roue,

HaMarHW4YeHHas CTPEJIKa:
Hannuue,

KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
[MOCTaBKa: HAIMYNE
Ha6op
TIEMOHCTPALIMOHHBII
"OnexTpocraTuka'
(371eKTpOCKONBI (2 mT.),
cynTaH (2 mT.), masoyka
CTEKJISTHHASI, ITaJI0uKa
POOHUTOBAS, IITATUBBI
3onupyromue (2 1miT.)
MarmHa snekTpodopHas
VT BBICOKOBOJIBTHBIN
cTouHuk: Haznauenue:
TS TIONTYYEHUS
PIEKTPUYECKOTO 3apsiaa
BBICOKOTO TTOTEHITAIA 1
[1OJTy4EHUSI HCKPOBOTO
paspsna,

ITICKY Ha CTOMKaX:
HaTu4ue,

KOJIMYECTBO JICUIEHCKUX
0aHOK: HE MeHee 2,
[O/ICTaBKa: HATNYHE
KomIekT mpoBo10OB:
J[muna: He menee 500 Mmm
- 4 mT., 250 MM - 4 T,
100 MM - 8 .,
Ha3HAYCHHE: TS
[1OAKITIOUEHUS
JIEMOHCTPAIIMOHHBIX




puOOPOB U
000pyI0BaHUS K
MICTOYHUKY TOKA, JIJIs
COOPKU DIIEKTPHUUECKUX
[erneu, BKIrovas
PIIEMEHTHI U3 pabOTHI
"[TocTostHHBIHI
PICKTPUYECKUM TOK"

4.2.

OO6opynoBaHue st
mabopaTOpHBIX
padoT u
VICHUYECKUX
onBITOB (Ha Oasze
KOMITJICKTOB JIJIS

OID)

[[ITaTuB J1aOOPaTOPHBIIA C
epiKaTensMu

BECHI 3JICKTPOHHBIE
MEH3YypKa, Mpeen
3Mepenus 250 M
munamometp 1 H
muHamometp S H
LIUITUHIP CTAIbHOM, 25
cM3

IAJTUHIP aTFOMUHUEBBIN
25 cm3

IAJTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHIP TIACTUKOBBINA 56
cM3 (711 UBMEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3bl 1o 100 1 (6 mT.)
rpy3 HaOOPHBIi
yCTaHABIIMBAET MacCy C
marom 10 r

MEpHas JICHTA, JIMHEHKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaMpaBJISOIIAs JJIMHON
He MeHee 500 MM.
J{0KHBI OBITH
oOecreyeHbl pa3Hble

KO3 HULIMEHTHI TPEHUS
Opycka 1o
HaMPaBJISIOIICH
CEKYHJIOMEDP
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
[IKATTIOM

OpYCOK JIePEBSHHBIIH C
[TyCKOBBIM MarHUTOM
HUTSHON MasTHUK C
PY30M C ITYCKOBBIM

8 mIT.

4 11T,




MarHiuTOM U C
BO3MOYKHOCTBIO
M3MEHEHUS JUIMHBI HUTU
[ppryar

0JIOK ITOIBUKHBIA

0JIOK HETIOIBHIKHBIN
KaJIOpUMETp

TepMOMETP

MICTOYHUK MTUTAHU
[TOCTOSIHHOTO TOKa
(BBIIPSIMUTEIb C
BBEIXOHBIM HAPSKEHUEM
36 - 42 B unm
OaTapelHbIN OJIOK C
BO3MOYKHOCTBIO
[PETYJIIMPOBKH BBIXOJIHOTO
HATPSKEHUS

BOJIBTMETP
nByxmpenenbHbiid (3 B, 6
B)

aMIIEpMETP
nByxnpenenbHeiit (0,6 A,
3 A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IEpPEMEHHBIN PE3UCTOP
(peoctar) no 10 Om
COCTUHUTEITEHBIC
rposoaa, 20 mr.

KITFOY

HAO0Op MPOBOJIIOYHBIX
pe3ucTopoB plS
coOuparoIas J1H3a,
(hoKyCcHOE paccTosTHIE
100 Mmm

coOuparoias JTuH3a,
(hoxycHoe paccrostare 50
MM

[paccenBaroIias TMH3a,
(hoKyCHOE pacCTOsSTHUE -
75 MM

bKpaH

ONITUYECKAsI CKaMbS
cinannx "Moaenb
npeamera"

OCBETUTEIH
MOJTYLIAITAHAP C
[JIaHIIETOM C KPYTOBBIM




TPAHCIOPTUPOM

[TpuGop st n3ydeHus
ra30BbIX 3aKOHOB
Kanumisapsl
JludpakoHHas pereTka
600 mTprxoB/MM
JludpakmoHHas pereTka
300 mTpuxoB/MM
3epkaino

JlazepHas yka3ka
[lonsiponn B pamke

[Lleau FOura

Karymka MoTok

b0k 1og0B

b710K KOHAEHCATOPOB
Kommnac

Maraut

DIIEKTPOMAarHuT

OnNUIKY JKEIe3HbIC B
OaHke

TexHomorudyeckas HaIIPpaBJICHHOCTDb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP AJIst
[IPaKTUKN OJIOYHOTO
[IporpaMMHpPOBaHUS
C KOMILJIEKTOM
TaTYNKOB

PoGoToTexHnueckuit
HaOOp NpeHa3HAYCH IS
M3ydeHHUsS] OCHOB
[POOOTOTEXHUKH, JIETaNICH,
y3JI0B ¥ MEXaHHU3MOB,
HEOOXOIUMBIX IS
CO3TaHMSI
[POOOTOTEXHUUECKUX
[YCTPOWCTB.

Habop npencrasisier
co00 KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCMHUTEITbHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUYIECKUX
KOMIIOHEHTOB.

HaGop mo3Bossier
cobupath (1
[IPOrpaMMHPOBATH
coOMpaeMble MOJIENN), U3
HIIEMEHTOB, BXOISAIINX B
€ro cocTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOMCTB C
ABTOMATH3HUPOBAHHBIM

yIpaBJIeHHUEM, B TOM

1 mrr.

1 mrr.




qKCIIe HA KOJIECHOM X011y,
A TAaK)KE KOHCTPYKIIUH,
OCHOBAHHBIX Ha
MCTIOJIb30BAHUY TIepeaay
(B TOM 4HCIIe YEPBAYHBIX
11 3yOuaThIX), a TAKXKE
[pBIYAroB.
CBETOAMOIHBIN
MATPUYHBIA TUCIUICH C
0eJoi MOJCBETKOM Ha
KOHTpOJLIEpe
KosmuecTBo nopros
BBO/1a/BbIBOJIA HA
KOHTpOJIEpE HE MEHee 6
KosnyecTBO KHOIIOK He
MeHee 4

OO011e€ KOJINYECTBO
HIIEMEHTOB: He MeHee 520
[T, B TOM YHUCIIE!

1) mporpaMMupyeMslii
OJIOK yIIpaBJICHHUS,
KOTOPBIN MOXKET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHME;

2) CepBOMOTOPBI

3) JaTYUK CHUITBI

4) naT4uK paccTosHUs

S) naTYMK 1BETA

6) aKKyMYJIATOpHas
Oatapest

7) [InacTukoBbIe
CTPYKTYpPHBIE 2JIEMEHTHI,
BKITIOYAsT
nepdoprupoBaHHbIE
DJIEMEHTBI: OaJIKH,
KyOUKH, OCH M BaJIbl,
COCMHUTEIbHBIC
PIIEMEHTHI K OCSIM,
[IeCTEPHH,
[peHa3HAuYCHHBIE JIs
CO3JTaHMSI YSPBIYHBIX U
3yOuaThIX nepeaad,
COCMHUTEIbHBIC U
KpETEKHbIE 3JIEMEHTHI;
7) [IporpammHOe
oOecIieyenue,
MCIIOIb3yEMOE JJIs
[IpOrpaMMUPOBAHUS
coOnpaeMbIxX




[POOOTOTEXHIUYECKUX
MOZICJIEH U YCTPOMCTB,
ITOCTYITHO JJIsl CKauMBaHUs
3 cetu MHTepHET

O06pa3oBaTENbHBIN
HAOOp 10 MEXaHUKE,
MeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
[peHa3HaueH [
[IpOBEICHUS YIEOHBIX
BaHSATHUN MO JIEKTPOHUKE
1 CXEMOTEXHUKE C LIEJIbIO
M3ydueHust Haubolee
[pacrpoCTpaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHAEMON JUIst
MHXEHEPHO-TEXHUUECKOTO)
TBOpYECTBA yUAIUXCS U
pa3paboTKu y4eOHbIX
Mozpeineir poboTos. Habop
TOJKEeH MTO3BOJISITh
YJaIIMMCsl Ha TPAKTHUKE
OCBOMTH OCHOBHBIE
TEXHOJIOTUU
[POEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha IpuMepe
YIeOHBIX MOIeTIeH
[pOOOTOB, a TAKXKE U3yUHUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOCPHETUYECKHUX U
BCTPAanBAaEMbIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKEH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKU
MaKeTa
MaHUTTYJISITHOHHOTO
[po60Ta, KOMITJIEKT
METaJNTMUYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKU
MakeTa MOOHUJILHOTO
poboTa 1 T.M.

B cocTaB KoMIIIeKTa
BXOJIUT HAOOP

DJICKTPOHHBIX

1 mT.

1 mT.




KOMITOHCHTOB JIISI
M3YYCHHSI OCHOB
PIICKTPOHUKHU U
CXCMOTEXHHUKH, a TAKKE
KOMILICKT IPUBOJIOB U
TaTYNKOB Pa3TMIHOTO
TUIa 7151 pa3paboTKH
[POOOTOTEXHUUECKUX
KOMILJICKCOB.

B cocraB koMILIeKTa
ITOJDKHO BXOJIUTH: MOTOPBI
C PHKOJEPOM - HE MeHee 2
[T, CEPBOITPUBO/T
0OJILIIION - HE MEHee 4 T,
CEPBOMPUBO]T MaJIbIH - HE
McHee 2 IIT,
MH(ppaKpacHBIN JaTYHK -
HE MCHEe 3 1T,
yJIIbTPa3BYKOBOM TaTUHK -
He MeHee 3 1T, TaTYUK
TeMIIepaTyphl - HE MEHEe

1 1T, JaTYnuK
OCBEIIICHHOCTH - HE MEHEe
1 T, Habop FNEKTPOHHBIX
KOMITOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOIUO/IbI PA3TTUIHOTO
HOMHUHAJIA), KOMIUIEKT
[TPOBOIOB TSI
OecIracyHoro
[IPOTOTUITHUPOBAHHS,
riaTta 0ecrracaHoro
[IPOTOTUITHPOBAHUS,
AKKYMYJIITOP U 3apsiTHOE
YCTPOMCTBO.

B coctaB KOMITJIEKTa
ITOJKEH BXOJIUTh
[POrPaMMHUPYEMBIi
KOHTpOJLIED,
[IPOrpaMMHUPYEMBI B
cpene Arduino IDE unu
QHAJIOTMYHBIX CBOOOIHO
[pacTpoCTpaHseMbIX
cpenax pa3paboTKH.
[IporpammMupyemblii
KOHTPOJUIEP TOJKEH
00J1a1aTh TOPTAMU TSI
O JIKITIOYEHUS IIM(PPOBBIX




1 aHAJIOTOBBIX YCTPOMCTB,
maTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth wimm
WiFi.

B cocraB komIuiekTa
TOJKeH BXOJUTh MOJYJIb
TeXHUYECKOTO 3PCHUS,
MpEeACTABIAIONNNA COO0H
BEIYHCITUTEIIEHOE
YCTpPOMCTBO CO
BCTPOCHHBIM
MUKPOTIPOIIECCOPOM
(x0J1-BO siziep - HE MeHee 4
[T, YacTOTA siipa He
menee 1.2 I'T, o0beM
O3V - ve menee 512 Mo,
00BEM BCTPOEHHOM
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakcuMaabHOE
[paszpeiieHue
BHICOTIOTOKA,
repeaaBaeMoro 1o
uHTepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Moylib TEXHHYECKOTO
BpeHUsI TOJKEH 00J1a1aTh
COBMECTUMOCTBIO C
[Pa3TUIHBIMHU
[IPOrpPaMMUPYEMBIMHU
KOHTpOJIEpaMU C
[TOMOILBIO0 UHTEP(EICOB -
TTL, UART, I2C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PCHUS
TOJKEH UMETh
BCTPOEHHOE IMPOTPAMMHOE
oOecrieueHrne Ha OCHOBE
OTNIEPAllMOHHON CHCTEMBI
Linux, mO3BOJISIOIICE
OCYILIECTBIATh HACTPOUKY
CHUCTEMBI MAIIMHHOTO
00y4eHHS TapaMeTPOB
HEMPOHHBIX CETEU IS
0OHapyXeHHS O0BEKTOB,
oTpeeNIeHuUs UX
[apaMeTpoB U




mampHenmen
MICHTH(DUKAIIH.
KoMIIeKT nomkeH
oOecreunBaTh
BO3MOYKHOCTb U3YyUEHUS
OCHOB pa3padOTKu
[IPOrpaMMHBIX U
ATapaTHBIX KOMILUIEKCOB
MHXEHEPHBIX CHUCTEM,
pereHwuii B cepe
"NnaTepHer Bemeit", a
TAK)KE PELICHUI B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJJIEKTa U MAIIMHHOTO
00y4eHMSI.

KommbroTepHoe o0opynoBaHue

1 |[HoyrGyk

Dopm-pakTop: HOYTOYK;
DKecTkast, HeoTKIIrogaemast
KJIaBUATypa: HAINYUE;
Pycckas packiaaka
KJIaBUATYpPhI: HAJINYUE;
Jlnaronans sKpaHa: He
MeHee 15,6 1I0OMMOB;
Pasperienrie skpaHa: He
menee 1920 x 1080
MUKCEIEH;

KonmuecTBo saep
Mpolieccopa: He MeHee 4;
KommaecTBO MOTOKOB: HE
McHee &;

ba3oBas TakTOBas 4acToTa
Mpolieccopa: He MeHee |
[T

MaxkcuManbHas TAKTOBast
gacToTa Mmporeccopa: He
menee 2,5 I'T;
Ksm-namarts mpoieccopa:
He MeHee 6 MOaiiT;
O0BEeM yCTaHOBIIEHHOMN
OTIEpaTUBHOM MaMSTH: HE
MeHee 8 ['0aliT;

O0BeM noaaepKUBAEMO
OIepaTUBHOM MaMsATH (JU1s]
BO3MOKHOCTH
[pacITUPEHMS ): HE MEHEE
24 I'GaiiT;

O6bvem HakoruTenss SSD:




He MeHee 240 I'0aiiT;
BpeMst aBTOHOMHOMI
[paboTHI OT OaTapeu: He
McHee 6 J4acoB;

Bec HoyTOyKa C
yCTaHOBJIEHHBIM
AKKYMYJIATOpOM: He Ooiiee
1,8 xr;

Buemanii naTepdeiic
'USB crangapra He HIXE
3.0: He MeHee Tpex
CBOOOIHBIX;

Buenranii naTepdeiic
LAN (ucrnosnb3oBaHue
[EepPEeXOTHUKOB HE
[IPEAyCMOTPEHO):
HaTH4ue;

Hanuuue monyneit u
MHTEepdelicoB
(1cronb30BaHUE
[epEeXOIHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becripoBogHas CBA3b
\Wi-Fi: Hannune ¢
[TOAICPKKON CTaHAapTa
IEEE 802.11n unmn
COBpPEMEHHEE;
\Web-kamepa: Hanuuue,
ManunynasaTop "MbIb'":
HAINIHE;
[IpenycTaHoBieHHas
OTIepallMOHHAs CHCTEMA C
rpadu4ecKuM
MOJTE30BATEIIHCKIM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[pacTipoCTpaHeHHbBIX
00pazoBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHNI: HAJTMYHE.

MOV (ripunTep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(pyHKIIMM TTeyaTH,
KOTTMPOBAHUA,
CKaHUPOBAHMUS);

dopmar Oymaru: He
McHee A4;

[[BeTHOCTB: YepHO-OEIBIIA;
TexHonorus neyaru:

1 mrr.

1 mrr.




iazepHas

MakcumanbHOE
[pa3pelieHue rmeyaTu: He
meree 1200 x 1200 Touek;
Mutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILIEKT OBOPYJOBAHUSI

HanmenoBanue
obopymoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapPaKTEPUCTUKU

KonnvectBo equHumIL
JUTs IPOPUIIBHOTO
KOMILICKTa
(001Ie00pa3oBaTEIIbHBIC
OpraHu3aIyu, He

KonuuecTBo enunumil
IUIsL TPOQHIBHOTO
KOMILIIEKTa
(MaJIOKOMITJIEKTHBIE
00111600pa30BaTEIIbHBIC

SIBIISTFOIIIHECS OpTraHu3aIN¢), €]l. U3M.
MaJIOKOMIUIEKTHBIM),
eJl. U3M.

HbA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-HayYHas! HAITPABICHHOCTD
1. [Hudposas OO6ecrieunBaeT BBHIIIOJIHEHUE |3 HIT. 2 wT.

itabopatopus 1o mabopaTOpHBIX PabOT Ha

OHOI0THH ypOKax 1o OMOJIOTHH B

(yueHnueckas) OCHOBHOM ILIKOJIE U

[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NIEATEIbHOCTH yUaIIUXCsl.
KoMmmaekramus:
becripoBOAHOM MYIbTUAATYUK
o OuoJsioruu ¢ 6-1o
BCTPOCHHBIMH JIATYUKAMM:
/laTyuK BIaXKHOCTH C
IMarna3oHoOM U3MEPEHHUS
0...100%

/[aTYnK OCBEIIEHHOCTH C
IMara3oHoOM U3MEPEHUSI HE
y>ke ueM ot 0 1o 180000 nk
Jlatunk pH ¢ quanasonom
M3MEPEHUS He yxke 4eM oT ()
o 14 pH

/laTuuk TEMIIEpaTyphl C
IMarna3oHoOM U3MEPEHUS HE
yxe yeM oT -20 mo +140 C
JlaTunk

PIIEKTPOITPOBOIUMOCTH C




arna3zoHaMy U3MEPEHUs He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 o 2000 mxCwm; ot 0 10
20000 MmxkCm

JlaTuuk Temneparypsl
OKpY>Karollen Cpeibl C
arna3oHoOM U3MEpEeHHUsI He
y>ke ueM oT -20 1o +40
AKceccyaphl:

Kabens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 11O
PKCIITyaTaluu UPPOBOit
mabopaTtopun

[{udpoBas Buneokamepa ¢
METaUTMYE€CKUM IITAaTUBOM,
pazpemieHue He meHee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeToamueckue
[pekoMeH1aiuu He MeHee 30
padot

'YakoBka

Hannune pyccKos3pI9HOTO
caiiTa MOJJCPKKH, HATHIHE
BHJIEOPOJIUKOB.

[{udposas
iraboparopus 1o

XUMUN
(yueHuueckas)

ObecrieynBaeT BBITOIHEHUE
ImabopaTOPHBIX padOT MO
XUMHUHU Ha YPOKax B OCHOBHOM
[ITKOJIE U
[TPOEKTHO-UCCIIEI0BATEIBCKOM
esSATeTbHOCTH YIaIIHXCS.
Kommekranus:
becrpoBOHOM MYITBTHAATIUK
[0 XUMHH C 4-Ms
BCTPOCHHBIMH JIATYNKAMH:
Jlatunk pH ¢ nuanasonom
M3MEPEHUS He yxke 4eM oT ()
o 14 pH

JlaTdark BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIN)
C IMana3oHOM M3MEPEHUs He
yke uem oT -100 o +900 C
JlaTamk

PIEKTPONPOBOANMOCTH C

3 mIT.

2 IIIT.




arna3zoHaMy U3MEPEHUs He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 o 2000 mxCwm; ot 0 10
20000 MmxkCm

JlaTuuk Temneparypsl
[JIATUHOBBIN C IMANIa30HOM
3MepeHus He yxe yem ot -30
o +120 C

OTnenbHbIE JATYUKU:
JlaTunk onTHYeCKOM
[JIOTHOCTH 525 HM
IAKceccyapbl:

Ka6ens USB
COCIUHUTEIIbHBIN

3apsIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJCTBO IO
PKCITTyaTauu UPPOBOMA
imabopaTopuu

Ha6op maGoparopHoi
OCHACTKH

[IporpamMMHOe obecrieueHue
Mertoanueckue
pexomeHanuu He menee 40
padot

Hannune pyccKos3pI9HOTO
caiTa OIJIEPKKHU

Hannuue BUAeopoInKoB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

OOecnieuynBaeT BHINOJIHEHUE
PKCIIEPUMEHTOB IO TEMaM
Kypca QU3UKH.
KoMmmaexramus:
becnipoBOIHON MYJIBTUIATYUK
o gusuke ¢ 6-10
BCTPOCHHBIMU JaTYHUKAMMU:
[{udpoBoii qaTunk
TeMIIEpPATyphI C TUANa30HOM
M3MepeHus He yke ueM oT -20
o 120 C

[{udpoBoii qaTunk
a0COJTIOTHOTO AABJICHUS C
Tarna3oHOM U3MEpEeHUsI He
ke ueM oT 0 1o 500 klla
JlaTYMK MarHUTHOTO HOJIS ©
ana3oHOM U3MEPEHMsI HE
yxe yeM oT -80 10 80 MTn

JlaTunK HAIPsKEHUS C

3 mIT.

2 IIIT.




arna3zoHaMy U3MEPEHUs He
y>ke yem oT -2 10 +2 B; ot -5
mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaTuuk akcenepomMeTp ¢
[10KA3aTEIsIMU HE MEHEE UeM:
+/-2Q;+/-49;+/-8¢
OTnenpHBIE YCTPOUCTBA:
USB ocmmmtorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Kabens USB
COCTMHUTENbHBIH

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop mu1s
[TPOBEICHUS SKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 10
PKCIUTyaTaluy LU poBoi
imaboparopuu

[IporpammHoe oOecrieueHue
MeToamueckue
pexomennanuu (40 padbor)
Hannune pycckos3pI9HOTO
caiTa OIJIEPKKHU

Hanuuue BuaeopoanKkos.

KomnproTepHoe o0opyioBaHuE

4.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkas, HeoTKIrogaeMast
KJIaBHaTypa: HAJIHYNE,
Pycckas packianka
KJIaBHATYyPhI: HATUYHUE;
J/luaroHanb sKpaHa: HE MEHee
15,6 mroiiMOB;

Paspelienne skpana: He
MmeHee 1920 x 1080 mukcerneii;
KonuuecTBo siaep
rporieccopa: He MeHee 4;
KoauuecTBO IIOTOKOB: HE
MeHee 8;

ba3zoBas TakTOBasA YacTOTa
rpoueccopa: He meHee 1 I'T;
MaxkcuMannLHas TaKTOBast

HaCTOTa IIponueccopa: HE




menee 2,5 I'T;
Ksm-namsats npoueccopa: He
MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOMN
OIepaTUBHON MaMSTHU: HE
Menee 8 ['0aiit;

O0BeM noIIeP)KUBAEMOI
OTEePaTUBHOM MaMSITH (151
BO3MOKHOCTH PaCIIMPEHUs):
He meHee 24 ['0aliT;

O6beM HakonuTenss SSD: He
Mmenee 240 I'0aiiT;

Bpemst aBTOHOMHO# pabOThI
0T OaTtapeu: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMyJisiTopoM: He Ooiee 1,8
KT;

Bremnuii uarepdeiic USB
cTtaHjaprta He Hxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnunit uarepdeiic LAN
(ucronb30BaHKe
[epEeXOHUKOB HE
[IpelyCMOTPEHO): HATMUHE;
Hanuuue monyneit u
mHTEepdeiicoB
(ucronb30BaHKE
[epEeXOHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJINYKE C TOAICPKKON
crannaptra IEEE 802.11n nin
COBpPEMEHHEE;

\Web-kamepa: Hanmuuue,
Manunynsatop "MpIb'":
HATNIHE;
[IpenycTaHoBieHHas
OTIepaIlMOHHAS CHCTEMA C
rpaduvecKuM
MOJTb30BATEIIHCKIM
mHTEepdeiicom,
oOecreunBaronias padboTy
[pacrpoCTpaHeHHbBIX
00pazoBaTebHBIX U
00IIeCUCTEMHBIX
[IPUITOKEHUN




HaJIMYHC.

5. M@V (mpunrep,
CKaHep, KOIHP)

Tun ycrpoitictea: MOY
(byHKIIMM TTeYaTH,
KOITMPOBAHUS,
CKaHHPOBaHMS ),

Dopmar Oymaru: HE MEHEE
A4;

[[BeTHOCTB: YepHO-OEBIN;
TexHonorus nevyaru:
mazepHas

MakcruManbHOE pa3penieHue
nevaru: He MmeHee 1200 x
1200 Touexk;

utepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

1 mrr.

1 mrT.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECT@CTBCHHO'HayLIHaH HaIIpaBJICHHOCTDb

1. [[ludpoBas
itabopatopus 1o

ONOJIOr U
(yueHuueckas)

O6ecrieynBaeT BBITOJIHEHUE
mabopaTopHBIX paboT Ha
ypOKax 1o OMOJIOTHH B
OCHOBHOW IIKOJIE U
[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TeTbHOCTH YYaIIXCS.
KoMmnekramuysi:
becnpoBOHOM MYIBTHAATIUK
o OMOJIOTUH C 6-10
BCTPOCHHBIMH TaTYUKAMHU:
/laTyuK BIaXXKHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

J/laTuK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUsI He
yke ueM ot 0 7o 180000 ik
/laTuuk pH ¢ nnanazonom
3MeEpeHus He yxe yeM oT ()
o 14 pH

JlaTunk TeMIepaTypsl ¢
Tuana3oHOM U3MEPEHUSI HE
yke ueM oT -20 no +140 C
/laTunk
PIEKTPONPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
yke ueM oT 0 10 200 MkCwm;
oT 0 mo 2000 mxCwm; ot 0 10
20000 MxCm

/laTunk TEMIIEpaTyphl
OKpY>Karolen Cpe.ibl C

Iarta30OHOM U3MCPCHUA HE

1 mr.

1 mT.




yxe yeM oT -20 1o +40
IAKceccyapbl:

Kabens USB
COCTUHUTEIIHLHBIN

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJCTBO IO
PKCILTyaTauu MUQPpPOBO
imabopaTopun

[{udposas Bugecokamepa ¢
METATTUYECKUM IITATHBOM,
paspemieHue He meHee 0,3
Mnukc

[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomeHanuu He menee 30
padot

YakoBka

Hannuue pyccKos3pI9HOTO
caiTa IOAJEPKKHU, HATMYHE
BHICOPOITUKOB.

[udposas
itabopatopus 1o

X MUK
(yueHnueckas)

ObecrieunBaeT BBIITOJIHEHUE
mabopaTOpHBIX paboT MO
XUMHUHU Ha YPOKax B OCHOBHOU
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUallIuXCs.
KoMIuiekTanus:
becnipoBOAHOM MYIBTUAATUUK
10 XUMHUH C 4-Mst
BCTPOEHHBIMH JIATYUKAMM:
/laTuuk pH ¢ nnanazonom
3MeEpeHus He yxe yeM oT ()
o 14 pH

J/aTurk BBICOKOM
TeMIiepaTypsl (TepMOIIapHBIi)
C IMana3oHOM MU3MEpPEHUs He
yxe yeM oT -100 go +900 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMy U3MEPEHUS HE
y>ke geM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTuKK TEMIIEpaTyphI
[JJATUHOBBIN C TUANIa30HOM

3MepeHus He yxke uyeM oT -30

1 mrr.




o +120 C

OTaenbHbIE JATYUKHU:
JlaTark onTHYeCcKOn
[JIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
kabenmem miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOit
maGopaTtopun

Ha6op nabGopaTopHoit
OCHACTKHU

[IporpamMMHOe obecrieueHue
Mertoanueckue
[pekomMeH1anuu He Mmenee 40
padot

Hannuue pyccKos3pI9HOTO
caiTa OAIEPKKHU

Hanuune Bugeopoukos.

[udposas
itabopatopus 1o

(buznke
(yueHnueckas)

ObecrieunBaeT BBIITOJIHEHUE
PKCIIEPUMEHTOB 0 TeMaM
Kypca QU3HKH.
KoMmiekramus:
becripoBOHON MYJTETHAATIUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMH:
[{ndpoBoit gaTumk
TeMITepPaTyphI C TUATIa30HOM
3MepeHus He yxxe 4yem oT -20
o 120 C

[{udpoBoii gaTunk
a0COIIOTHOTO JJaBJICHUS C
Tana3oHoOM U3MEPEHHUsI He
y>ke ueM ot 0 no 500 klla
JlaTyuK MarHUTHOTO TIOJIS C
TIara30HOM U3MEPEHHSI He
y:xke ueM oT -80 1o 80 MmTn
JlaTunK HanpsKEHUs C
Tana3oHaMu U3MEPEHUS He
y’ke 94em oT -2 10 +2 B; ot -5
mo +5 B; or -10 1o +10 B; ot
-15 o +15 B

JlaT4MK TOKa HE yXKe 4YEM OT
-1 1o+1 A

/laTuuk akcenepoMerp ¢

1 .

1 mrr.




[MOKa3aTeIsIMI HE MEHEe YeM:
+/-29;+/-49;+/-8¢
OTnenbHbIC YCTPOUCTBA:
USB ocuumiorpad He MeHee
2 kaHaia, +/- 100 B
IAKceccyapbl:

Ka6ens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop 11
[TPOBEICHUS IKCIICPUMEHTOB
KpaTkoe pyKoBOJCTBO IO
PKCITTyaTauu MUPpPOBOA
imabopaTopun

[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomenanuu (40 pabor)
Hannuue pyccKos3pI9HOTO
caiTa OAIEPKKHU

Hannuue BUAeOpOoInKOB.

[udposas
itabopatopus 1o

(buzmonorun
(mpodunbHBII
YPOBEHb)

ObecrieunBaeT NpoBeIeHNE
yicCIIeI0OBaHUS 110

(b yHKIITMOHUPOBAHUIO
YEIOBEYECKOIO OpraHu3Ma.
KoMIniekTanus:
becripoBOHON MYyJIBTUAATUUK
o Gpu3n0JIornu ¢ 5-10
BCTPOECHHBIMM JaTYUKaMMU:
JlaTunK apTeprUaIbHOTO
nasienus (0...250 MM prT. CT.)
/laTuuk myJsibca ¢ AMana3oHoM
3MepeHus He yke 4yem oT 30
o 200 ya/mun

JlaTunk Temneparypsl Teja ¢
Tarna3oHOM U3MEpEeHUsI He
yke ueM oT +25 mo +40 C
JlaTunK 4acTOTHI JbIXaHUS C
arna3oHOM U3MEPEHMsI HE
y>ke ueM ot 0 1o 100
[IUKJIOB/MHUH

JlaTuMK yCKOPEHHUS C
mokasaressimu +/- 2 g; +/- 4 g;
+/-8 g

OTnenpHBIE yCTPOMCTBA:
latank OKI" ¢ nunanazonom

M3MCPCHHUA HC YIKC YCM OT

1 mrr.




-300 1o +300 MB)

/laTuuk pH ¢ nnanazonom
M3MEpEeHHs He yxe yeM oT ()
o 14 pH

JlaTuuk cuiomep ¢
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT -40 no 40 H
/[aTYMK OCBELIEHHOCTH C
T1ana3oHOM U3MEPEHHUs HE
y>xe yem ot 0 7o 180000 nx
AKceccyaphl:

Kabens USB
COEIMHUTEIIbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop s
[IPOBEACHUS HKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 10
PKCIITyaTaluu HUPPOBOit
mabopaTtopun
[IporpamMMHOe obecrieueHue
MeToamueckue
[peKoMeH1aiuu He MeHee 20
padot

Hanuuune pycckos3p9HOTO
caiiTa OIIEPKKHU

Haymune BuaeopoInKoB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

ObecrieunBaeT NpoBeieHNE
y4eOHOTO IKOJIOTUYECKOTO
MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU
Metomamu. HaGop
[IPUMEHSIETCS ITPU U3YUYEHUU
PKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOTOBEICHMUS, a TAKKE
U1l NHOUBUYaIbHBIX
MCCIEA0BaHUSA U IPOECKTHOM
NIEATEIbHOCTH IKOJIBHUKOB.
KoMIuiekTanus:
becripoBOHON MyJIBTUAATUUK
[10 9KOJIOTHYECKOMY
MOHUTOPHHTIY C 8-10
BCTPOCHHBIMM JaTYUKaMMU:
JlaT4vK HUTPAT-UOHOB
JlaTuuK XJIOpUI-UOHOB

JlaTuuk pH ¢ nuanasonom

1 mrr.




3MepeHus He yxke yem oT 0
o 14 pH

/laTunK BIAXXHOCTH €
TMana3oHOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
T1ana30HOM U3MEPEHHUS HE
y>ke yem ot 0 go 180000 1k
JlaTunk TeMIiepaTypsl C
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT -20 qo +140 C
/laTunk
PIEKTPOIPOBOANUMOCTH C
Tuana3oHaMu U3MEPEHUS He
yke ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTuMK TEMIIEpATypBI
OKpY’Karollel Cpeibl ¢
Tuana3oHOM U3MEPEHUsI HE
yke ueM oT -20 go +50 C
OTaenbHbIC JATYUKU:
JlaTuMk 3ByKa ¢ QyHKIMEH
MHTETPUPOBAHUS C
T1ana3oHOM U3MEPEHHUS
4acTOT HEe MeHee yeM oT 50
' go 8 kI

JlaTuMK BJIaXKHOCTH TOYBHI C
Tuana3oHOM U3MEPEHUsI He
yxxe yem ot 0 1o 50%
/laTuuk kuciopona ¢
uana3oHoM u3Mepenus ot ()
o 100%

JlaTurK onTHYECKOM
[JIOTHOCTH 525 HM

JlaTurk onTHYECKOM
r1oTHOCTH 470 HM

JlaTuuk TypOuIUMETp C
Tuana3oHOM U3MEPEHUSI HE
yke ueM oT 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
TMana3oHOM U3MEPEHHUsI He
yxe yeM ot 0 1o 1000 ppm
IAKceccyapbl:

Kabens USB
COCIMHUTEIIbHBIN (2 MIT.)
3apsgHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1




Low Energy

CrepKeHb Ui 3aKpeTIICHUS
TaTYMKOB B IITATHBE
Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPpPOBOit
maGopaTtopun
[IporpamMmmMHOe obecrieueHue
Mertoanueckue
[pekomMeH1auuu He Mexnee 20
padoT

YakoBka

Hanuuue pycckos3pI4HOTO
caiiTa MoAJIep:KKH, HaJTune
BUICOPOJIMKOB.

Mukpockor
U POBOIA

Tun MuKpockora:
OHOJIOrnYECKHUI

Hacanka Mmukpockorna:
MOHOKYJISIpHAs

HaznaveHue: 1a00paToOpHbIA
MeTom ucClIeJOBaHMUS:
CBETJIOE T10JIC

Marepuan ONTHKU:
OIITHYCCKOE CTEKJIO

Y BenmMmueHne MUKpOCKOIIa,
Kpat: 64 - 1280

Oxymsipel: WF16x
OO0bekTuBbL: 4%, 10x, 40xs
(moAnpY>KUHEHHBII )
PeBonibBepHas royioBka: Ha 3
00bEKTHBA

Tun noACBeTKU: 3epKajio Uin
CBETOO/T

PacronoxxeHue moacBEeTKHU:
BEPXHSIS U HAKHSS
Martepuan Kopiryca: MeTajul
[IpenmeTHBI cTONMK, MM: 90
Mcrounuk nmutanus: 220 B/50
1

Uucimo meranukceneii: 1

1 mr.

1 mT.

Ha6op OI'D no
X MUK

B Habop BXOAAT BeChl
mabopaToOpHbIE AIEKTPOHHBIE
200 r, ciupTOBKA
imabopaTopHasi, BOpOHKa
KOHUYecKas, MajJoyka
CTeKJIsiHHas1, mpooupka [1X-14
(10 mTyK), cTakaH BBICOKHI C
HocukoM BH-50 ¢ meTkoit (2

[ITYKH), IAJTAH]IP

1 .
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3MepuTeNnbHbIN 2-50-2
(CTEKJIIHHBIH, ¢ IPUTEPTON
KPBIILIKOM ), INTATUB JIJIs
poOupok Ha 10 rHe3 M, 3aKUM
MPOOUPOYHBIH,
[rnaresab-iokeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHUsI PAaCTBOPOB U
peakTHBOB (00BEM (h1akoHa
100 M1 - 5 KOMILIEKTOB 110 6
mTyK, 00beM ¢akoHa 30 mi -
10 KOMIUIEKTOB 110 6 IITYK),
[MTHH]IP U3MEPUTENbHBIN C
HocukoM 1-500 (2 mrykn),
cTakaH BeIcOkui S00 mu (3
[ITYKH), HA0Op epiei ass
MBIThsSI IOCY/IbI (€I [
MBIThsI IPOOUPOK - 3 LITYKH,
epIIl SISl MBIThSI KOJIO - 3
[ITYKH), Xanat oembiit x/0 (2
[ITYKH), IEPYATKH PE3UHOBBIC
XUMUYECKHUE CTOMKHE (2
[ITYKH), OYKH 3aILUTHBIE,
(buabTpel OymaxkHsie (100
[ITYK), TOproYee s
criupToBoK (0,33 m).

B cocraB Habop BXOIAT
[PEaKTHUBBI: AIFOMUHUM,
PKEIIe30, COJISTHAsI KUCIIOTa,
MeTHIIopaHK, GpeHondranenH,
AMMHaK, IEPOKCH]T BOJIOPO/Ia,
HUTpaT cepedpa u Ipyrue; B
o011ei ciaoxHocTH - 44
[Pa3IMYHBIX BEIIECTB,
MCTIOJTB3yEMBIX TSI
COCTaBJICHUS] KOMIUIEKTOB
[PEaKTHBOB TP TIPOBEICHUN
HK3aMEeHaIlMOHHBIX
PKCTIEPUMEHTOB TI0 KypCy
[IKOJIbBHOW XUMUHU.

YueOHas
iraboparopus 1o
HEHPOTEXHOIOTUN

B coctaB BXOIAT:

Cencop Tun 1 e menee 1
[IT., 00€CIIEYNBAET
BO3MOKHOCTB PETUCTPAIIUN
CUT'HAJIA DJIEKTPUYECKOMN
AKTUBHOCTH MBILII]
(35ekTpoMuorpamMmmsl, OMI).
Peructpanus nomkHa
OCYIIECTBIISIETCS

1 mrr.

1 mIT.




HEMHBA3UBHO, CYXHUMHU
PIEKTPOJIAMH.
B0O3MOKHOCTBIO KPEIUICHUS K
[PyKE 4eJIoBeKa, YTO JIOJKHO
TaBaTh BO3MOXKHOCTD
[PETUCTPUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJT
KOTOPOI1 pacrojaraercs
kperuieHue. [Ipu HanpsxeHun
MBIILIIBI TOJIKHA ObITH
oOecrieueHa BO3MOKHOCTh
HAOJII0/IeHUS TyYHOCTH
cur”aia (T.e. IPUCYTCTBUE
OMI'), npu paccnabieHuu
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00eCIICYNBaET
BO3MOXHOCTh PETUCTPALIUU
CUTHaJIa
(dhoTomternsmorpammsl (PI1I)
ONITHYECKUM ITyTEM, 3a CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSIETCS
[10/] BO3JCHCTBUEM ITYJIbCOBOM
BoJTHBI. CEHCOp JAO0MKEH OBITh
o0ecredeH BO3MOKHOCTBIO
KpPETUICHHS K TTOTyIICUKe
Mabila YeI0BeKa.

Cencop Tun 3 He menee 1
mT., 00ecreYrBaeT
BO3MOYXHOCTB: PETUCTPAIIAN
CUTHaja
PIIEKTPOKAPIHOTPAMMBI
(OKTI') He HHBA3UBHBIM
CII0cO00OM;

peructpauuu I, IT u 111
OTBEJICHUH; TIOIKITIOYCHHS
PIIEKTPOOB K CEHCOpY €
[TOMOIIBIO COCTUHUTEILHBIX
[IPOBOIOB, 000PYAOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ne menee 1 mT.
oOecreunBaeT BO3MOKHOCTb!
[pETUCTpAIMK CUTHATIA
KO’KHO-TaJIbBAHMYECKOM
peakuuu (KI'P), perucrpanus
KOTOpPOTO OCYIIECTBIISIETCS Ha




[TOCTOSIHHOM TOKE;
[TOIKJIFOUCHUS K TEITY
YesoBeKa C IOMOIIBIO CYXHX
PIIEKTPOIOB, TIOIKITIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIIECTBISIETCS C TOMOIIBIO
TouchProof pa3semos.
Cencop Tun 5 e menee 1
IIT., 00eCIIeYNBAET
BO3MOYKHOCTB: PETUCTPAIIUN
CUTHaJja 3JIEKTPUUECKOI
akTUBHOCTH Mo3ra (930I) ¢
[TOMOIIBIO CYXHX
HEHHBA3HBHBIX JICKTPOIOB;
[PETUCTPALIMH IEKTPUUYECKOM
AKTUBHOCTH Pa3HBIX JOJICH
MO3ra; MOAKIIOYCHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIIBIO COETUHUTENbHBIX
[IPOBOJIOB, 000PYI0BaHHBIX
TouchProof pazsemamu;
3aKpeIICHUS JIEKTPOIOB Ha
[MOBEPXHOCTHU TOJOBHI.
Cencop Tun 6 ne menee 1
[IT., 00eCIIEYNBAET
BO3MOYXHOCTB: PETUCTPAIIAN
CUTHaja KojieOaHUsl TPy AHON
kinetku (CeHcop AbIXaHUsA);
OTIpEICIICHUS] YaCTOTHI
ITBIXaHUS.

YcrpoiicTBo 115 coopa
TAaHHBIX OT CEHCOPOB U
[epeaady Ha epCOHAIBHBIN
KOMITBIOTEp 0OecTeunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
OT MOJIKJIFOUEHHBIX K HEMY
CCHCOPOB U OTIIPABKY
MoJTydeHHBIX JaHHbBIX Ha [1K.
[TonknroueHne eHTPaIbHOTO
Moxayis k [TK ¢ momorisio
USB-ka6emns. LleHTpanbHbIit
MOIyJIb UMEeT He MeHee |
I11T.: TAJIbBAHHYECKYIO
3ossiuio ot [1K.
[{eHTpasIbHBIN MOAYIb
oOecrnedrnBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO
[TOIKJIFOUEHUS BIUTOTH /10 4
ceHcopoB. Kaxxiplii U3 BXOJ0B




[{eHTpaTbHOTrO MOYJISI HMEET
raJIbBAHUYECKYIO U30JISAIIUIO
(oOecrieueHne MeXKaHATbHON
raTbBAaHUYCCKOU M3OJISIINHN ).
[lonxiroueHne CeHCOPOB K
L{eHTpaJIbHOMY MOYJIIO
OCYILIECTBIISIETCS C TOMOIIBIO
CTCTIHATN3UPOBAHHBIX
pazbeMoB Tuna LEMO,
00eCTIeYMBAIOIIINX
[IPaBHJIBHOCTD MOAKITIOUYEHUS
pa3beMa M CHUKAIOIINX PUCK
CIIy4aiiHOTO KacaHHs
[Pa3bEMOB TOKOTIPOBOISIITNX
bacTel, a TaKkxke
00ECTIEYNBAIOIINX 3AIUTY OT
HECaHKLIMOHUPOBAHHOTO
[TOTKJTFOUCHUS K
[IPOU3BOJIBLHBIM YCTPOMCTBAM.
Monyns "Kunonka" ne menee 1
[1T., 00ecreurnBaeT
BO3MOYXHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MeHee 3-X
[Pa3TUYHBIX KaTeTOPUU
COCTOSIHUI.

Y cTpolCTBO, BXOISIIEE B
cocTaB J1a00paTOpUH, TOJKHO
00ecreurnBaTh BO3MOKHOCTh
[pETUCTpAINK apTePUATHHOTO
TaBJICHHUS.

[IporpamMMHOe obecrieueHue
(manee - 110). JomkHo
00ecreunBaTh BU3yaIH3aIUIo
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAIIOB.
['1aBHOE OKHO ITPOrpaMMBbI
ITOJKHO COCTOSITh M3 BKIIAJIOK,
KaKasi i3 KOTOPBIX
COZIepKUT HabOp TpaduKoB,
HEOOXOIUMBIX TSI
oToOpaXkeHHus TpedyemMoin
MHGbOpMaLIHU.

JlomKHA UMEThCS BKIIAAKA JIJIst
0JIHOBPEMEHHOTO MPOCMOTpa
CUTHaJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOIKJTFOUYEHHBIX K
[{eHTpasibHOMY MOAYJTIO.




JTO 0OecreynBaeT
BO3MOKHOCTh
MHOTOKaHaJIbHOTO
(mourpauvIecKoro) pexxuma
paboThI yCTpOICTBA.

Tak:Ke TOJKHBI UMEThCS
BKJIAJIKU IS BU3YyaIH3aUU
CUTHAJIOB OT ceHCcopoB OMI',
OIII", OKT', KI'P, 23T,
CEHCOpa JbIXaHUs, KHOIKH; a
TaK)Ke POU3BOHBIX
rpaduKOB, HA KOTOPBIX
BHU3YyaTH3UPYIOTCS
CHeIM(UIHBIC TSI TOTO WIIN
MHOTO CUTHAJIa BEJIMYHHBI.
[1O noyKHO 1aBaTh
BO3MOYKHOCThH BU3YallU3allMH
1 00paboOTKU
[PETUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:

- OMI': Buzyanuszauus
CUTHAaJIa, CIIEKTp CUTHAJIA,
AMIUTUTYIHBIA TPUTTEP

- OIII': Bu3yanuzamus
CUTHaJIa, CIIEKTpa CUTHAaJA,
TaxorpaMMsbl, rpaduK Mybca
- OKI': Bu3yanu3zanus
CUTHaJa, TaXOIPaMMBlI,
rpaduk mynbca

- KI'P: Bu3yanu3anus curaana
- O01": Bu3yanuzanus
CUTHaJIa, CIEKTP CUTHAJA,
AMIUINTY1a alb(a-puTma,
AMIUTUTYy1a OeTa-puT™ma.

- CeHCcop IbIXaHus:
BU3yalld3alusl CUTHAJIA,

- KHonka: Buzyanusanus
CUTHAJIa pa3METKHU

T1O nomKHO UMETH
BO3MOKHOCTh KACTOMHU3AIUU
1 HacTpoiiku [1O mis

P (HEKTUBHOTO OTOOpaKESHHS
rpaduKoOB: HaCTpOMKa LBETA,
BEIOOD MMapamMeTpoB IS
aHaM3a, BEIOOP
0TOOpa’kaeMbIX TpauKoB,
MaciTabupoBaHue rpauKoB.
[1O noKHO UMETH
BO3MOKHOCTB 3aITUCH U




BOCIIPOU3BEICHHSI
[PETUCTPUPYEMBIX CUTHAIIOB.
B03MOKHOCTh HACTPOMKHU
apamMeTpoB (puIbTpauU
CHTHaJIa C TOMOIIBI0 QriIbTpa
HIOKHUX 9acTOT, (PUITBTpa
BBICOKMX YacTOT, TIOJIOCOBOTO
(bUIIbTpa, PeKEKTOPHOTO
dbunpTpa.

C uenbio ynoOCTBa aHAM3a
CHTHAJIa, TOJDKHA UMEThCS
BO3MOKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocieayrome
BO3MOYKHOCTBIO X
[OCIIEeTYOIIETO
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMuTHPYS pETUCTPALIMIO
CHTHAJIa B PSKUME PEAbHOTO
BPEMEHM).

B cocraBe: MeTouveckue
MaTepHabl 111 yUUTENS U
00Oy4aroIuxcsi, ONMCaHue
[TOJIKITIOYEHUST CEHCOPOB
mabopaTopuy, HHCTPYKLIUU 110
crioyipb3oBanuio 110,
OIHCaHue J1abOpaTOPHBIX U
[IPaKTUYECKUX paboT, KOTOpOe
B TOM YHCIIE€ COJCPKHUT
[Ipe3eHTallMOHHbIE
MaTepHAaIbL.

'Y makoBka/kopoOka
lmabopaTopuu JT0JKHA
oOecrieunBaTh y100HOE
XpaHEHHE U CONIePKaTh
[10JICKA3KU ISt
[PACTIOJIOKEHHS] CEHCOPOB U
yCTpOICTB JabopaTopuu Asst
yZIOOHOTO MCITOJIH30BaAHUS
[peroiaBaTeNsiMi U
00yJarOIITUMUCS.

TexHoornaeckas HaIpaBJICHHOCTDb

0.

(OOpazoBaTeNbHbII
KOHCTPYKTOP JUTSI
MPAKTUKH OJIOYHOTO
[POTPaMMHPOBAHUS C
KOMITJICKTOM
TATYNKOB

Po6oToTexHu4eckuii Habop
[MIpCAHa3HAYUCH IJId U3YYCHUA
OCHOB POOOTOTEXHUKH,
eranen, y3JioB U
MCXAaHHU3MOB, HGOGXOI[I/IMI:IX
IS CO3/TaHUS

1 mrr.

1 mIT.




[POOOTOTEXHIUYECKUX
[YCTPOMCTB.

HaGop npeacrasisieT co0oit
KOMIUICKT CTPYKTYPHBIX
PIIEMEHTOB, COIMHUTEIbHBIX
HIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop mo3BossieT codbupats (1
[IpOrpaMMHUPOBATH
coOupaeMble MOJICTIHN), U3
HIIEMEHTOB BXOJALINX B €T0
COCTaB, MOJIITH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATH3MPOBAHHBIM
yIpaBJIeHUEM, B TOM YUCIIE Ha
KOJIECHOM XOJ1y, a TaK ke
KOHCTPYKLIHNA, OCHOBAaHHBIX H4|
MCII0JIb30BAaHUU Niepeaay (B
TOM YHCJI€ YEPBSIUHBIX U
3yOUaThIX), a TaK K€ pPhIYaros.
CBETOAMOIHBIN MAaTPUYHBIN
mUcILIeli ¢ OeI0i MOACBETKON
Ha KOHTpoJIIepe

KonnuecTBo nopTos
BBO/1a/BBIBOJIA HA
KOHTpOJUIEPE HE MeHee 6
KonnyecTBO KHOIIOK HE MEHEee
4
O0111e€ KOJINYECTBO
bJIeMeHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) nporpamMmupyemslii 010K
YIIpaBJICHUS, KOTOPBIA MOXET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOPBI

3) JaTYUK CHUITBI

4) TaT4nK paccTOSHUS

S) naT4uK 1BETa

6) akKyMyJaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE JIEMEHTHI,
BKJTIOYast IepOpUpPOBaAHHBIE
PIIEMEHTHI: OANKH, KyOUKH,
OCHU U BaJbl, COCIMHUTEIIbHBIC
HIIEMEHTHI K OCSIM, LIECTEPHH,
[peHa3HauYeHHBIE IS




CO3JTAHHSI YCPBIIHBIX U
3yOuaThIX TIepeaad,
COCIMHUTEIILHBIC U
KpETIE)KHBIC 3JIEMEHTHI;

7) [IporpammHoOe
o0ecrieyeHre, UCIoIb3yeMoe
IUIs1 IPOTPaMMUPOBAHUS
COOMpPaEMBIX
[POOOTOTEXHUYECKUX MOJICIICH
1 YCTPOMCTB, TOCTYITHO JUIS
CKA4YMBaHUS U3 CETU
HTEepHEeT

10

(O6pa3oBaTeNbHBIN

Ha0Op 10 MEXaHUKE,
MEXaTpOHUKE U
POOOTOTEXHHUKE

KoMIUIeKT 1715 u3ydeHust
OCHOB DJICKTPOHHKH H
POOOTOTEXHHUKHU

HaGop noymkeH ObITh
[perHa3HaueH s
[IpOBEICHUS YUEOHBIX
BaHSTHUI MO SJICKTPOHUKE U
CXEMOTEXHHUKE C IIEIIHI0
M3ydeHust Haubolee
[pacIpoCTPaHEHHOMN
PJICMEHTHOM 0a3Fl,
[MPUMEHSEMON IS
MHKXEHEPHO-TEXHUYECKOTO
TBOPUYECTBA yUAIIUXCS U
pa3paboTKu y4eOHBIX
Mopenei poboTos. Habop
TOJKEH MO3BOJISITh YUaITMCS
Ha TIPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH
[TPOCKTHUPOBAHHUS
[POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha TIpuMepe
y4eOHBIX MoJieneil po6oToB, a
TaK)Ke U3YUNUTh OCHOBHBIC
TeXHUYECKHE PEIICHUs B
001acTu KUOEPHETUYECKUX U
BCTPAMBACMBIX CHCTEM.

B cocTtaB KOMINIEKTA JOJDKEH
BXOJIUTH HAOOP
KOHCTPYKTHBHBIX JICMEHTOB
U1 cCOOpKU MakeTa
MaHUITYJISIIUOHHOTO PO0OTa,
KOMIUICKT METAJUTMUECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
11 COOpKU MakKeTa
MOOMJIBHOTO poOOTa U T.1I.

B cocTaB KOMIIJIEKTAa BXOIUT

1 mr.

1 mT.




Ha0Op AIEKTPOHHBIX
KOMITOHEHTOB JIJIs1 U3Y4YECHHS
OCHOB DJIEKTPOHHUKH U
CXEMOTEXHHUKH, a TAKXKE
KOMIUIEKT MPUBOJOB U
TaTYMKOB PA3IUYHOTO THUIIA
1S pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILIIEKCOB.

B cocraB KOMIUIEKTA TOJKHO
BXOJIUTh: MOTOPBI C
PHKOJIEPOM - HE MEHee 2 T,
CEpBOIPHUBO/] OOIBILOI - HE
MeHee 4 1T, CepBOIPHUBO/L
MaJblii - He MeHee 2 T,
MH(pPaKpaCHBIN TaTYUK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
TaT4MK - HE MEeHee 3 1T,
TaTUMK TEMIIepaTyphI - He
MeHee 1 T, TaT4uk
OCBEILIEHHOCTH - HE MeHee |
1T, HAOOP JEKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPbI, CBETOIHO/IBI
[Pa3TMYHOTO HOMUHAA),
KOMILJIEKT MPOBOJIOB JIJIst
OecracuHoro
[IPOTOTUIIUPOBAHMUS, TIJIaTa
OecracuHoro
[IPOTOTUIIHPOBAHHS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOMCTBO.

B coctaB KOMIIEKTa TOJIKEH
BXOJIUTH MPOTPAMMHUPYEMBIT
KOHTpOJLIED,
[IpOrpaMMHUPYEMBIH B cpesie
Arduino IDE unu
QHAJIOTUYHBIX CBOOOIHO
[PacCIpoCTpaHsIEMbIX Cpeax
pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIIEP JI0JKEH
00Ja1aTh TOPTAMU TSI
[OIKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
unTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTaB KOMILJIEKTA JOJIKEH




BXOJIUTH MOJIYJb
TEXHUYECKOTO 3PCHUS,
[pEeACTABISAIONNNA OO0
BBIYMCIIUTEIIBHOE YCTPOHUCTBO
CO BCTPOEHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjipa He meHee 1.2
[T, o6bem O3V - He MeHee
512 MO, 00beM BCTpOESHHOU
rmamsTH - He MeHee 8 10),
MHTErPUPOBAHHON KaMepoun
(MakcHUMallbHOE pa3pelieHne
BH/ICOIIOTOKA, ITEPE1aBaeMOTO
o unrepdeiicy USB - He
MeHee 2592 x 1944 en.) n
ONTUYECKON CUCTEMOI.
Mo1yJib TEXHUYECKOTO
3peHus JOJKeH 001a1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMU
[IPOrPaMMHUPYEMBIMH
KOHTPOJJIEPAMH C TTIOMOIIIIO
untepdeticos - TTL, UART,
12C, SPI, Ethernet. Monynb
TEXHUYECKOTO 3PSHUS JTOJDKEH
METh BCTPOCHHOE
[porpaMMHOe oOecrieueHue
Ha OCHOBE OIEPAIIMOHHOMN
cucteMbl Linux,
[103BOJISIIOIIEE OCYIIECTBISATh
HACTPONKY CHUCTEMBI
MaIIMHHOTO 00y4YeHUs
[apaMeTpoB HEUPOHHBIX
ceTeil uist OOHApYKEeHUs
00BEKTOB, OMPEICTICHUS UX
[MapaMeTpOB U JAJIbHEHIIEH
MICHTH(QUKAIUH.

KOMIUIEKT ITOJIKEH
00ecrednBaTh BO3MOKHOCTh
M3Yy4eHHsI OCHOB pa3paboTKu
[IPOrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, peleHnii B cepe
"NHaTepHeT Bemei', a Takxe
pelieHuii B obmacTu
[POOOTOTEXHHKH,
MCKYCCTBEHHOTO MHTEJIIEKTA
1 MallTuHHOTO OOYYEHHSI.




11.

UeThipexoceBoit
yaeOHBIN
POOGOT-MaHUITYISATOP
C MOJYJIbHBIMU
CMEHHBIMU
HacaKaMu

Y ueOHbIit
[POOOT-MaHHUITYIISATOP
[IpeJHa3HaueH I OCBOCHMS
00yJaOIUMUCS OCHOB
[POOOTOTEXHUKH, TS
[IOJITOTOBKH 00yYaroImuxcs K
BHEAPEHUIO U TOCIEAYIOLIEMY
MCTI0JIH30BAHUIO POOOTOB B
[IPOMBIIIIICHHOM
[TPOU3BOJICTBE.

KonmnuecTBo oceii poboTa
MaHHITYJIITOpA - YEThIPE.
[lepemerieHre HHCTPYMEHTA B
[IPOCTPAHCTBE IO TPEM OCSIM
ITOJPKHO YIIPaBJIATHCS
[I1arOBBIMH JIBUTATEIISIMU.
HanpsoxeHne nutanus
[IarOBbIX JIBUTATEIEH HE
6omee 12 B.

CepBojBUraTENb YETBEPTOM
OCH JI0JKEeH 00ecrieunBaTh
[MOBOPOT MHCTPYMEHTA.

Yroi nosopora
MaHHITYJIITOpa Ha OCHOBAaHUU
BOKPYT BEPTUKAJIbHON OCH HE
Menee 180 rpaaycos.

/{51 onpeaeneHus moaoKeHus
MaHHITYJIITOpa TP TOBOPOTE
BOKPYT' BEpTHKAJIBHOM OCH
ITOJKEH MCIIOIb30BaThCs
PHKOEP.

YTos1 mnoBOpOTa 33 1HETO
rieya MaHUITYJIATOpA HE
Menee 90 rpanycos.

YT0oJ1 MOBOpOTa NEPETHETO
[1eya MaHUIYJIATOpA HE
menee 100 rpamycos.

17151 OTIpeIesIeH s TTOJI0KEHUS
3aJTHETO W TIEPETHETO Tiey
MaHHITYJIITOpa TOJHKEH
MCTIOJTH30BATHCS TUPOCKOIT.
'YT0J1 HOBOpOTA 1O YeTBEPTOM
ocu He MeHee 180 rpaxycos.
JloKHA OBITH BO3MOXHOCTD
OCHAILIEHUS] CMEHHBIMU
HacajKaMH (Halpumep,

nep KaTesb KapaHaala uiu
(iomacTepa, mpucocka ¢
CEpBOJIBUTATEIIEM,

1 mr.

1 mT.




MexaHHYeCKOe 3aXBaTHOE
YCTPOMCTBO ¢
CepBOBUTATENIEM,
[YCTPOMCTBO IS J1a3€pHOU
pPaBUPOBKHU WM YCTPOUCTBO
11 3D-mieuatn).

JlomkHa OBITH BO3MOYKHOCTh
[10/IKJIFOUEHUS
ITOTIOTHUTEIILHBIX YCTPONCTB
(Hanmpumep, TpaHcopTepa,
penbca i epeMeleHus
poOoTa, MyabTa yIpaBIeHUs
TUIA JPKONCTUK, KAaMEpBI
MaIIMHHOTO 3pEHMUS,
ONTUYECKOTO JTaTYHKA,
MOTyJ1s1 OECTIPOBOHOTO
ocTtymna.
PoO0T-MaHHITYIIATOP TOTHKEH
oOecreunBaTh NMepeMenieHue
Haca/JKu B IIPOCTPAHCTBE,
AKTHBALIMIO HACAJKH,
BO3MO>KHOCTb TOJTYyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
yIIpaBICHUS
ITOTIOTHUTEIbHBIMU
yCTpOCTBAMMU.

Matepuan kopmyca -
anmoMuHUNA. Jlnamerp paboueit
30HBI (0€3 yyeTa HaBECHOTO
MHCTPYMEHTA U YE€TBEPTOMN
ocH) He MeHee 320 MM.
uTepdeiic moaxmoueHus -
USB.

JlomkxeH nMeTh BO3MOKHOCTh
ABTOHOMHOM paboThI U
BHELITHETO YIIPABIICHUS.

Y IIpaBIsAOINN KOHTPOJLIED
TOJKEH OBITh COBMECTUM CO
cpenoii Arduino.

Y IpaBisoKil KOHTPOJUIEP
COBMECTHM CO CpPeNOi
porpamMMupoBanust Scratch,
1 SI3BIKOM TPOTPAMMHUPOBAHUS
C.

JlookeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIJaHHBIN YrOJI U HA
3aJaHHbIN yToJ, HOBOPOT IO




UETBEPTOW OCH Ha 3aJJaHHBIN
yTOJI, IBDKCHHE B
KoopauHatel X, Y, Z,
[IepEeMEILCHUE HaA 3aJJaHHOE
[pacCTOSIHUE 110 KOOpAMHATAM
X, Y, Z, nepenady JaHHbBIX O
TEKYIIEM MTOJIOKEHUH YTJIOB,
[epeady JaHHBIX O TEKYILIHUX
KOOpJMHATaX UHCTPYMEHTA.
/loJkeH noaiepKuBaTh
[epeMEIICHUE B IEKAPTOBBIX
KOOpAMHATAX U yriax
[IOBOPOTA OCEH, C 3aJIAaHHON
CKOPOCTBIO U YCKOPEHHUEM.
Turbl nepeMeIeHui B
IEKapTOBBIX KOOPAMHATAX:
NIBHDKEHUE 110 TPAEKTOPHUH,
IIBIKEHUE T10 TIPSIMOM MEXTY
IByMs1 TOUKaMHU,
[epenpbrIruBaHUE U3 TOYKH U
TOUKy (mepeHoc 00beKTa).

12.

O06pazoBaTEIbHBIN
HAOOp U1 U3yUCHHUS
IMHOTOKOMITOHCHTHBIX|
POOOTOTEXHUYECKUX
CUCTEM U
MaHHITYJISIITAOHHBIX
poOOTOB

O06pa3oBaTEIbHBIN KOMIUIEKT
TOJKEeH OBITh MpelHa3HaYeH
TUTST U3YYCHUS
[POOOTOTEXHUUECKUX
TEXHOJIOTHI1, OCHOB
H(OPMAIIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTUI
[IPOMBILLITICHHOU
ABTOMATHU3AIINH, a TAKKE
TEXHOJIOTUI
[MPOTOTUIIUPOBAHUS U
aJIUTUBHOTO IIPOU3BO/ICTBA.
B cocTtaB KOMIIJIEKTA JOKHO
BXOIUTH:

1) UnTennexTyanbHbli
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOM
YIIPABIICHHUS], I03BOJIAIONICH
00BETUHATD CEPBOMOTYITH
IPYT C IPyroM 1o
[10CJIeI0BATETILHOMY
nHTepdeiicy - He MeHee 6 IIT;
2) PoGoToTexHnueCKHiA
KOHTPOJLIEP MOJIYJIBHOTO
TUIa, TPEACTABISIONIUN
o001 OAHOIIIIATHBIN
MHUKPOKOMITBIOTED C
ONEepalMOHHONW CHCTEMOM

1 mrr.




Linux, 00beIMHEHHBIH ¢
nepudepuiHbIM
KOHTPOJJIEPOM C TIOMOIIIbIO
[1J1aThl PACITUPECHHUS.
PoGoToTexHMYeCKUi
KOHTPOJLIIEP JIOJKEH
yIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
sIep BCTPOCHHOTO
MUKPOKOMITHIOTEpA - HE
MeHee 4, TAKTOBas 4YacToTa
siipa - ne menee 1,2 [T,
o6bem O3V - He meHee 512
MO, Hanmare uHTep(HercoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBBIE MMOPTHI JIJIsT
[TOIKJTFOYCHU ST BHEIITHUX
YCTPOMCTB, a Takke WiFi uiu
Bluetooth ms koMMyHUKauu
CO BHELTHUMH YCTPONCTBAMHU.
Po6oToTexXHMYeCKHiA
KOHTPOJLIEP TO0KEH
o0OecreunBaTh BO3MOXKHOCTD
[TPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBoGoaHO
[pacIipoCTpaHseMON Cpeabl
Arduino IDE, a Taxxe
YIIpaBICHUS MOJEISIMHU
[POOOTOTEXHHUUECKUX CUCTEM C
romoIibio cpenst ROS.

3) BeruncauTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee | miT.
BrranciutenbHbIil MOAYJITb
TOJKeH 001a1aTh
BCTPOCHHBIMH (P POBBIMU
mopramu - He MeHee 12 T u
AQHAJIOTOBBIMH IIOPTaMU - HE
Menee 12 mT.
BrranciuTenbHbIN MOYITb
TOJKeH 001a1aTh
BCTPOEHHBIM MOJAYJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiF1 mis
CO3JaHus
arnmnapaTHO-MPOTrPAMMHBIX




[pELICHU I U
"'yMHBIX/CMapT"-yCTPOHCTB
U1 pa3pabOTKU peuIeHHi
"NuTepHer Beniei".
BrranciuTenbHbIi MOYJIb
ToJKeH 00JaaTh
COBMECTHUMOCTBIO C
nepudepuiHbIMY IIaTaMH
U1 TOAKIIIOUEHUS K CETH
Ethernet 1 moaxiroueHus
BHEITHEH CUJIOBOW HArpy3KH.
4) MonyJsib TEXHUUECKOTO
3peHusl, MPeCTaBIIAIOMINN
co00i1 yCTpoicTBO Ha Oaze
BBHIYUCITUTEILHOTO
MUKpPOKOHTpOJLIIEpa U
MHTErPUPOBAHHON KamMephl,
oOecrieunBaroIee
[pacro3HaBaHKe MPOCTEHIINX
M300pakeHUI HAa MOYIIE 32
CUeT COOCTBEHHBIX
BBEIYHCITUTEIILHBIX
BO3MOKHOCTEH - HE MeHee |
1T,

Mo1ylib TEXHUYECKOTO
BPEHUSI IOJDKEH 00eCTIeUnBaTh
BO3MOYXHOCTB OCYIIIECTBIISTh
HACTPOIMKY SKCIIO3UIINH,
Oaanca 6emgoro, HSV
COCTaBIISIONINX, TIOMIAIN
0OHapyKUBaeMOM 001acTh
M300paKeHUS, OKPYTIIOCTH
0OHapyKUBaeMOM 001acTH
M300paKeHMsI, TOJI0KEHUE
0OHapyKMBaEMBbIX 00JIacTen
OTHOCHUTENLHO JIPYT Apyra
Moaynp TEXHUYECKOTO
BpeHus TOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C unu TTL gns
KOMMYHHKAITUH JIPYT C
NIPYTOM MM BHEITHUMH
yCTpOICTBAMU.

5) Komriekt
KOHCTPYKTHUBHBIX 3JIEMEHTOB
13 MeTasuia 1ysi COOpKU
MO/IETT MAaHUITYJIITOPOB - HE
McHee 1 mT;

6) KoMruiekT 351eMeHTOB 15t




COOpPKH BaKyyMHOTO 3axBaTa -
He MeHee | miT.
O06pa3oBaTEBHBIN
[POOOTOTEXHIUECKUN
KOMIUIEKT JIOJIKEH COZepXkKAaTh
HaOOp OMOIHMOTEK
TPEXMEPHBIX MOJENIeH AJis
[IPOTOTUIIMPOBAHUS MOJAEIIEH
MOOUITBHBIX U
MaHHITYJISIIUOHHBIX pOOOTOB
paznuuHoro Tuna. B cocras
KOMILJICKTA JIOJI’KHBI BXOJIUTh
MHCTPYKLUU U METOANYECKUE
lyKa3aHHUs 110 pa3paboTke
TPEXMEPHBIX MOenei
MOOUIIBHBIX pOOOTOB,
MaHUITYJISIIUOHHBIX POOOTOB C
Pa3TMYIHBIMU TUITAMU
KHHEMAaTUKH (yriioBas
KIHEMaTHKa,
[1I0CKO-TIapasuiebHas
KIHEMaTHKa,
menpTa-kuHematnka, SCARA
VJTH phIYaXKHAsI KHHEMATHKA,
atgopma CtroapTa U T.1I1.).
O06pa3oBaTEIHHBIN
[POOOTOTEXHUUECKHIT
KOMILIEKT JI0JKEH COJIepXkKaTh
MHCTPYKIIAU TI0
[IPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOUKH
OCYIIIECTBICHUS HHKEHEPHBIX
[pacueToB Ipu
[IPOEKTUPOBAHUH (PACUETHI
Harpy3KH 1 MOMEHTOB, pacueT
MOIITHOCTH ITPUBOJOB, pacueT
MmapaMeTpOB KHHEMATHKHU H
T.11.), THCTPYKIHH I10
pa3paboTKe CUCTEM
YIIPaBJICHUS U IPOTPAMMHOTO
oOecriedeHus Ui ypaBIeHUs
[poOoTaMH, HHCTPYKIIUU U
METOIMKH T10 pa3paboTke
CHCTEM YIPaBJICHUS C
HIIEMEHTaMU UCKYCCTBEHHOT'O
MHTEJUIEKTa U MAIIMHHOTO
00yJCHMS.

KommbroTepHoe 000py10BaHNE




13.

HoyTOyk

DopM-(pakTop: HOYTOYK;
DKecTkasi, HeoTKIII09aeMast
KJIaBHaTypa: HAJIN4YKE;
Pycckas packnagka
KJIaBUATYyphl: HAIUYUE;
/Inaronanp s5KkpaHa: He MEHee
15,6 mroiMOB;

Pasperienue skpaHa: He
MeHee 1920 x 1080 nmukcernei;
KosmmuectBo saep
[poreccopa: He MeHee 4;
KosmyecTBO OTOKOB: HE
McHee 8;

ba3zoBas TakTOBas yacToTa
rponeccopa: He meHee 1 [T
MakcumaibHas TAKTOBAsI
4acToTa Mpoleccopa: He
menee 2,5 I'T'w;

Ksui-namars npomeccopa: He
MeHee 6 MoOaiiT;

O0beM ycTaHOBJICHHOMN
OTNEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O6beM noIepKUBAEMOM
OTIepaTHUBHON MaMSITH (TSI
BO3MOKHOCTH PACIIUPEHU):
He menee 24 I'6aiT;

O6beM HakonuTens SSD: He
Mmenee 240 I'6aiT;

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

Bec HoyTOyKa c
YCTaHOBJICHHBIM
AKKyMyJsTopoM: He 6osee 1,8
KT

Buemrnuit uarepgeiic USB
cTaHzapTa He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnunit uarepdeiic LAN
(Mcronb30BaHKe
[epEeXO0IHUKOB HE
[IpelyCMOTPEHO): HATNUHE;
Hanuuue monyiei u
nHTEep(EelicoB
(Mcnosb30BaHUE
[IEPEXOTHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

1 mr.

1 mT.




becnipoBogHast cBsi3b Wi-Fi:
HaJIu4ue C MOAACPKKON
crannapta IEEE 802.11n nin
COBpEMEHHEE;
\Web-kamepa: Haauuue,
Manunyastop "Mplb":
HaTH4ue;
[IpenycraHoBieHHas
oTiepalOHHasi CUCTEMA C
rpaduvecKuM
[10JIb30BATEIHCKUM
mHTEpdEiicom,
oOecnieunBaroias padboTy
PacTIpOCTpaHEHHBIX
00pa3oBaTeNbHbIX U
00IIECHCTEMHBIX
[PUIIOKEHUN: HAIMYUE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUII KOpITyca: METal;
BO3MOKHOCTh 0€30I1aCHOTO
BALUIIIEHHOTO 3aMKOM
XpaHEeHHsI HOYTOYKOB:
HaIM4uue;

BO3MOXKHOCTB 3apsAKU
HOYTOYKOB: HaJIMuue,
oJiiep>kka HOyTOyKOB U3
KOMIIJIEKTA MOCTaBKH;
Hamyre poyrepa Wi-Fi
ctangapta 802.11n i
coBpeMeHHee: | miT.
[o/Iep’KKa HOYTOYKOB U3
KOMIUIEKTA IIOCTaBKU;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepKKa HOYTOYKOB
13 KOMITJIEKTa TOCTaBKH;
Hanpspokenne nutanust: 220
B\S0 T';

[ToTpebiseMas MOIIHOCTH, BT
(Maxcumym): 2500;
[ToTpebsiemsblii TOK, A
(Makcumym): 12;

/[nmuHa mHypa
PIEKTPONUTAHUA: OT 2,5
METpa;

3ammra OT nepeHanpsHKeHMs,
KOPOTKOI'O 3aMbIKaHUS:
HaJIN4HE;

Koneca i nepeBUKEHUs €

TOPMO30M: HAJIMIUC.

1 mrr.

1 mrr.




