MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPAXKEHHUE
ot 12 suBaps 2021 r. N P-6

OB YTBEPKJIEHUU METOINYECKHUX
PEKOMEHJIAIIMHA 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSAX,
PACITIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHON U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEM

Bo ucnonnenue nmynkra 4 [IpaBun npegocTaBieHus U pacmpeneneHus cyocuanii u3 dpeaepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoil @enepanyu Ha CO(PUHAHCHPOBAHUE PACXOAHBIX
o0s13aTenbeTB cyObekToB Poccuiickoit denepanyy, BOSHUKAIOUMX MPH PeATU3allii pErHOHAIbHbBIX
IIPOEKTOB, O00ECIEeUNBAIOUINX JIOCTH)KEHUE ILIeel, Moka3aTeliel M pe3yibTaToB (enepabHbIX
MPOEKTOB, BXOMASAIIMX B COCTaB HalMOHAIbHOTO TmpoekTa "OOpa3oBaHue", B paMmkax
rocyJaapcTBeHHOM mporpamMmmbl Poccuiickoit @enepannu "Pa3Butne oOpazoBanus', MpUBEICHHBIX B
[Tpunoxennn N 5 K rocynapctBeHHOM mnporpamme Poccuiickoit ®enepauun "PasButue
obOpasoBanus", yTBep>KJaeHHOU mocraHoBieHueM lIpaButenbctBa Poccuiickoit deneparuu ot 26
nexadps 2017 r. N 1642:

1. YTBepauth npuiaraempie Mertonnueckne peKOMEHIallU 10 CO3AaHHUI0 U (YHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUAX, PACTIONOKEHHBIX B CEIHCKOM MECTHOCTH U MaJbIX rOpojiax,
IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HANPABJICHHOCTEH B paMKax
PETHOHANIBHBIX TPOEKTOB, O0ECIEYMBAIONINX JOCTHKEHHE IIelei, ToKa3aTeleid M pe3ylnbrara
dbenepanbHoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO TpoekTa "O0pa3oBanue",;

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

Ipunosxcenue

YTBEPK/I[EHBI



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

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

1. O01mme moJiIoKeHus

Hacrosimue Metoauueckue pekoMeHauu (Janee - PekomeHjaium) HarpaBieHbl Ha oOecrieyeHue
CAWHBIX OpPraHU3allMOHHBIX W MCTOAWYCCKUX YCHOBI/II;'I co3gaHudad Hu O6HII/IX Ioaxoa0B K
(YHKIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OpraHU3alMsIX, pPacloOKEHHBIX B CEIbCKON
MCCTHOCTH W MaJlbIX ropoaax, LHCHTPOB 06pa3OBaHI/I$[ CCTCCTBGHHO-H&Y‘IHOﬁ A TEXHOJIOTUUYECKOM
HanpaBieHHocTell "Touka pocra", B memsix obOecredeHus peanusanuu (eaepaJbHOro IPOEKTa
"CoBpemeHHasl 1IKoja" HallmoHaIbHOro npoekTa "O0pa3oBanue” (aanee - ¢peaepanbHbINA IPOEKT), B
TOM YHCJI€ YCTAaHOBJIEHUS TpeOOBAHUHN K pe3yibTaTaM MCHOJIb30BaHUS cyOcuanu u3 eaepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoil @enepanyu Ha CO(PUHAHCHPOBAHHUE PACXOAHBIX
o0s3aTenbeTB cyObekToB Poccuiickoit deaepanny, BOZHUKAIOUIMX MPU peaTU3alMi perMoHaIbHBIX
IPOEKTOB, OOECHEUMBAIONINX JOCTIKCHHE IeNIel, ToKa3zaTeled M pe3yiabTata (heaepasbHOro
npoekTa "B 00meo0pa3oBaTeNbHbIX OpPraHU3alMsIX, PACHOJIO0KEHHBIX B CEIbCKOW MECTHOCTH WU
MaJbIX TOpOJAax, CO3/aHbl U (PYHKUHOHUPYIOT IEHTPbl OOpa30BaHUS €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOM HampaBieHHOCTEel".

[TpuBenenHple B HacTOAIMX PekoMeHIAIMsIX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHBIMH. OpraHsl
UCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit denepanuu (opranbl MECTHOTO CAMOYITPABICHHUS)
OpU pean3aluyd MEpONpPUATHI MO CO3/laHUI0 U (YHKIMOHHPOBAHHIO B 00IIe00pa3oBaTEIbHBIX
OpraHu3aIusIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MAaJIbIX TOpojaX, LEHTPOB 0Opa3oBaHUsA
€CTECTBEHHO-HAYYHOW M TEXHOJIOrMueckoil HampaBieHHocTeil "Touka pocra" (manee - LleHTpbI
"Touka pocrta") BIpaBe oOecreunBaTh TPEOOBAHUS, MPEBBIIIAIONINE YCTAHOBICHHBIE HACTOSIIUMU
Pexomenmanmsamm.

Henamu co3manust LlentpoB "Touka pocta" sBasieTcsl COBEPIICHCTBOBAHHUE YCIOBHM  IJIst
MOBBIIICHUS] KadyecTBa oOpa3oBaHMs B 00IIe00pa30BaTENbHBIX OpPraHU3AIMAX, PACIOJIO0KEHHBIX B
CEJIbCKOM MECTHOCTU M MaJIbIX TOPOAAX, PACHIMPEHHS] BO3MOXKHOCTEH O0ydaromuxcs B OCBOCHUH
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HamlpaBIEHHOCTEH, Mporpamm
JIOTIOJIHUTEIIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOH HalpaBIEHHOCTEH, a TakxkKe



JUISL TIPAaKTHYECKOM 0TpabOTKM yueOHOro MaTepuana 1o yueOHsM npeameram "@usuka', "Xumus",
"bruonorus".

entpsr "Touka pocta" oOecrnednBarOT MOBHIIICHUE OXBaTa 00ydJarImMXcs 0011e00pa3oBaTeIbHBIX
OpraHu3alii, pacrhoJO)KEHHBIX B CEIbCKOM MECTHOCTM M MajbIX Tropojax, MNporpaMMaMu
OCHOBHOTO OOILIEro U JOMOJHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHONW M TEXHOJIOTMYECKOM
HAIpPaBJIEHHOCTEHN C MCII0JIb30BAaHUEM COBPEMEHHOTO 000pY10BaHUS.

OpraHu3anroOHHO-TEXHUIECKOE, METOJUYECKOe U WH(POPMAIIMOHHOE COMPOBOXICHUE CO3JaHUS B
cyonrektax Poccuiickoit ®enepanmu IlentpoB "Touka pocra" ocymectBiasier DenepanbHoe
roCyJIapCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOe YUpeKICHUE JIOTIOJTHUTEITLHOTO
npodeCCHOHATBHOTO 00pa3zoBaHus "AKaJeMHs peaju3alid TOCYAAPCTBEHHOW MOJUTHKH U
npoECCUOHATBPHOTO  pa3BUTHS  pPaOOTHUKOB  00pa3oBaHWss MUHHCTEPCTBA  MPOCBEUICHUS
Poccutiickoit @enepanun" (nanee - @epepansHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsiok co3nanust

LenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocunuit henepaibHOro Or0IKeTa
B paMmKkax peanmsanuu (enepanpHoro mnpoekrta "CoBpeMeHHas MIKoJA", TaK U B paMKaxX HHBIX
MporpaMM M IMPOEKTOB 3a CUET CPEeICTB OrOIKeTOB cyObekToB Poccuiickoit denepanuu, cpeacTs
MECTHBIX 6IOI[)K€TOB n BHCGIOII)KGTHI)IX UCTOYHUKOB.

Cosznanue Lentpos "Touka pocta" ocyecTBisercss Ha 6a3e 001eo0pa3oBaTeNbHbIX OpraHU3aIHi,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOpOAax, IPHU 3TOM B IIEPBYIO OYEPEb CO3/IaHUE
IlertpoB "Touka pocra" pekOMeHAyeTCs OCYIIECTBIATh B OpraHU3alMsAX, MOKA3bIBAIOIIUX HU3KHE
00pa3oBaTesIbHbIE PE3YJIbTATHI.

B cnyuae cozmanus Llentpa "Touka pocta" 3a cuer cpeAcTB cyOcunuu u3 GpeaeparbHOro 010KeTa B
pamkax ¢enepanbHoro mnpoekra "CoBpemeHHas Mmkosa" cyosekT Poccuiickoit ®Deneparuu
orpezenser:

- OpraH UCHOJHMTENbHOM BiacTH cyObekra Poccuiickoit ®enepauuu, OTBETCTBEHHBIM 3a
peanu3aluo MEpONpUITUN MO CO3JaHuI0 M olecnedeHuto (pyHkunoHupoBanus llenTpos "Touka
pocta" Ha Teppuropuu cyonrekta Poccuiickoit denepannu (PernonanbHbli KOOpAUHATOD);

- KOMIUIEKC Mep (IOpOXKHYIO KapTy) Mo co3fanuio u ¢yHKImoHnpoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxxernto N 1 xk HacTosim PexoMeHmarusm.

KommuiekcoM Mep mpu3HaeTcs IjIaH MEPONPUATHN HAa OYEPENHOM ToJ M JBYXJIETHUH IUIAaHOBBIN
nepuoj, MpelycMaTpUBAIOUIMM MepONpHUATHS IO co3JaHuio U (GyHKIHOHHMpoBaHMIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

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

MEPOMPHSITHSI TIO TOBBIMICHUIO TPOodeCCHOHAIBHOrO0 MacTepcTBa paboTHHKOB llenTpoB "Touka
pocra";

MEpONPHUATHS O  KOHTPONIO  JIOCTWXKEHHS MUHMMAJIbHBIX  IIOKa3aTeled co3gaHus U
¢ynkunonuposanus Llentpos "Touka pocra".

PernonanpHbIN KOOPAMHATOP B COOTBETCTBUH CO CPOKaMH, ycTaHOBIeHHbIMU B [Ipmnoxenun N 1 k
PexomenpanusaM, yrBepxIaer:



- JIOJDKHOCTHOE JIMII0 B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO NIPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue L{entpor "Touka pocra';

- IepevYeHb TMOoKa3areyeld U MHIAMKATOPOB, COOTBETCTBYIONIMX NMpUBeAeHHBIM B [Ipmioxenun N 2
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- IepeveHb 00111e00Pa30BaTEIbHBIX OPraHU3aIHA, PACTIONIOKEHHBIX B CEIBCKONH MECTHOCTH M MAJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercs cosganue LlentpoB "Touka pocta" (mo dopwme,
npezcrasiaennoi B [Tpunoxenun N 3);

- tunoBoe [lomoxxenne o LleHTpe o00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTMUYECKOH
HanpasienHoctei "Touka pocra" (ITpunoxenue N 4).

Coznanue nentpa "Touka pocta" Ha 6a3e 001Ie00pa30BaTENIbLHON OpraHU3allMu JOMYCKAaeTCsl Kak
MyTEM BBIJICJICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOJpa3eieHusl 001eo0pa3oBaTeabHOM
OpraHu3aIiy, TaK U 0€3 BhIICICHUS OTACIBHOTO ITOPA3ICIICHHUS.

OO0ueobpa3zoBarenbHas OpraHU3alUsl M3/aeT JIOKAJbHBIE HOPMATUBHBIA aKT O Ha3HAYeHUU
pykoBogutensa lLlentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOrOo 3a (PYHKUHOHHUPOBAHUE U
pa3BUTHE), a TAKXKE O CO3AaHuU LeHTpa "Touka pocTa" U yTBEPKICHUN NOJO0KEHUS O JeSITEIbHOCTH
[lentpa "Touka pocra".

Pernonanpublii kKoOpauHaTOp HE mo3aHee nHA OTKpbITHS Llentpa "Touka pocra" obecneunBaer
pasMenieHre B crenuaibHo co3mganHoM paszzgene "llerntp "Touka pocrta" odunuanpHOrO caiTta
o0mieo0pa3oBareabHO  OpraHu3alud B WH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHON  CeTH
"UnTepHer" unpopmanuu o co3nanuu u GpynkunonupoBanuu Llentpa "Touka pocta", B TOM uncie
uHpopMmanuu 00 oOpa3oBaTenbHbIX HporpamMmax, obopyroBanun ILlentpa "Touka pocra",
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, IUIAHUPYEMBIX MEpONpusATHsSX. B co3gaHHOM
paszene odunuansHoro caiita 00pa3oBaTeIbHOM OpraHU3alMy TakKe pa3MeliaeTcs HHGopMalus o
HalMoHaJbHOM mpoekTe "OOpazoBaHue" (B TOM uMcIE JIOTOTHUII), agpec caiita U oduuuanbHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccuniickon denepannu.

PernonanpHblit koopauHaTop obecrieunBaeT nHpopMupoBanue deneparbHOTO ONepaTopa B CIydae
co3nmanus Ha Tepputopuu cyowbekrta Poccuiickoit ®@enepanun LlentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanu3aiuu (QeaepalbHOrO MpOoeKTa
"CoBpeMeHHasi 1mikojia" HalMoOHaIbHOTO mpoekta "OOpazoBaHue", 3a CYET CPEACTB OIOKETOB
cyonexToB Poccuiickoit @eneparuiu U (UJIH) CPEICTB MECTHBIX OIOJIKETOB U (MJIM) BHEOKOIKETHBIX
HUCTOYHUKOB, a TaK)Ke HamNpaBlieHWE Ha corjiacoBanne DepepanibHOMY OIEpPaToOpy KOHIICTIIHH
co3manus U QYHKIIMOHUPOBAHUS TakuX L[eHTpoB.

3. TpBﬁOBaHHH K IOMCIICHUAM, KOMIIJICKTOBAHHUIO OﬁOpyHOBaHHeM,
PacxoAHbIMHA MaTE€pHaAJIaMH, CPEACTBAMHA oﬁyqennﬂ " BOCIIMTAaHUHA

Coznanne IlentpoB "Touka pocrta" mpeamonaraeT KOMIUIEKC YCJIOBUM MO OCHAIIEHUIO
0o0pa3oBaTeNbHBIX OpraHu3aluii  O00OpYAOBAaHUEM, pPACXOAHBIMM MaTepuallaMH, CpeICTBaMU
oOydeHHsT W BOCIMTAaHUS i1 JOCTHKEHHS 00pa30BaTelbHBIX PpE3yJNbTaTOB MO MpPEeIMETHBIM
obmactsam "EcrecTBeHHO-HayuyHble mpeamersl’, "EctecTBeHHble Hayku", "Marematuka u
nHopmatuka", "OOmecTBo3HaHWe W ecrecTBo3HaHue", '"TexHomorus'", 00pa30BaTEIbHBIX
nporpaMm o011ero 00pa3oBaHUsl €CTECTBEHHO-HAYUYHOW U TEXHOJIOTMYECKOW HalpaBIEHHOCTEH, pu
peanu3aly KypcoB BHEYPOUHOH AEATENBHOCTU U JONOJHUTENbHBIX 00LEpa3BUBAOLINX TPOrpaMM
€CTECTBEHHO-HAyYHOU U TEXHUYECKOU HAIPABJICHHOCTEH.



[lepeuens HampaBieHHOCTEW peanu3yemblx Ha Oa3e LlentpoB "Touka pocta" oOpa3oBaTenbHBIX
OporpaMM MOXeET ObIThb PACHIMPEH B 3aBUCHUMOCTH OT MMEIOLIMXCS Yy 0011eo0pa3oBaTeIbHbIX
OpraHu3alfil YCIOBHH, a TAaKXKe MOTPEOHOCTEH YHaCTHUKOB 00pa30BaTEIbHBIX OTHOUICHUH.

Co3nanue nentpa "Touka pocrta" mpeamnoiaraeT pa3BuUTHE 00pa30BaTENbHOW HHEGPACTPYKTYPHI
001meo0pa3oBaTebHON  OpraHM3ald, B TOM 4YHCJIE€ OCHAIIeHHEe O00meo0pa3oBaTeIbHOM
OpraHMU3aLUH:

- 000opynoBaHHEM, CpeACTBAaMU OOy4YeHHS M BOCHUTaHHS JUIsl H3y4YeHHs (B TOM 4YHCIIe
AKCIIEPUMEHTAJILHOT0)  MPEAMETOB, KYPCOB, JUCHUIUIMH (MOAYJEi) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKOM  HAMpaBJICHHOCTEM TpU  peaju3alud  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM H JOMOJHUTEIBHBIX 00I1e00pa30oBaTeIbHbIX MPOTPaMM, B TOM
qrclie 7Sl paclIupeHus coliepkanus yueOHbIx npeameroB "duzuka", "Xumus", "buonorus";

- 060py,I[OBaHI/ICM, CpeacTBaMu O6y‘IeHI/I${ U BOCIIUTAHUSA Ui HU3YUYCHHUSA OCHOB pO6OTOTCXHI/IKI/I,
MCXaHUKH, MEXATPOHUKH, OCBOCHHA OCHOB IIpOrpaMMHUpPOBaHMA, pcald3alluid IMporpaMm
JOITOJIHUTCIIBHOI'O O6paBOBaHI/I$I TEXHUYECKON U CCTGCTBSHHO'Hay‘IHOﬁ HaHpaBHeHHOCTeﬁ uT.AO.

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

[lepeyenb, MHUHMMaIbHO HEOOXOIUMBIE (YHKIHMOHAJIBHBIE M TEXHHYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJIUYECTBO OOOpYyIOBaHMS, PACXOAHBIX MAaTEPHUAJIOB, CPEICTB OOy4YeHUS H
BocnUTaHus Juisl ocHamleHuss LlentpoB "Touka pocta" (nmanee - MHQPACTPYKTYpHBIH JIHCT),
OTpeeNsaoTcs PernoHanbsHbIM KOOPAMHATOPOM C ydeToM [IpumepHoro mepeuyHsi o00pyAoOBaHUSA,
pacXodHBIX MaTepuasoB, CpeACTB OOyYeHHs M BOCIMTAHUSA JJs CO3JaHUs U oOecreueHus
(YHKIMOHUPOBAHUS  LEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAYYHOM M  TEXHOJOTMUYECKOU
HarnpaBieHHOCTH "Touka pocta" B 0011€00pa3oBaTEIbHBIX OPTaHHU3AIUAX, PACIOJOKCHHBIX B
cenbCcKkoi MecTHOocTM M Manblx ropoaax (Ilpunoxenne N 6), HpUMEpHOro THIIOBOTO
UH(QpacTpyKTypHOro JMcTa, ompenenseMoro ®denepanbHbIM ONEPATOPOM, U HACTOSIIUX
PexomMeHnnanuii.

B pamkax  ocHameHus ~— oOmeoOpa3oBaTeNbHBIX — OpraHu3anuii  npu  (GopMHpOBaAHUU
UHPPACTPYKTYpHOTO JHcTa cyobekT Poccuiickoit ®enepanuu BIpaBe BbIOpaTh CTaHIAPTHBIA WK
npoUIbHBIA KOMIUIEKT 000py/I0BaHUs, MPEACTABICHHBIH B MPUMEPHOM IE€peuHe 000pyI0BaHMS,
pPacXoHBIX MaTepHAIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHaieHus Llentpos "Touka pocra"
(ITpunoxxerne N 6). I MaTOKOMIUIEKTHBIX 00II€00pa30BaTebHBIX OpraHu3amuii <I1> o0beM
€/IMHUI] CPEJICTB 00YUEHUS M BOCHUTAHUS (OPMUPYETCS B MEHBILIEM KOJIMYECTBE.

<1> ManokoMmiekTHON 001eo0Opa3oBaTeNbHON  OpraHu3aleil B  paMKax pealu3aluu
MEpONPHUATHA MO CO3JaHUI0 M (DYHKIMOHHUPOBAHMIO LEHTPOB E€CTECTBEHHO-HAYyYHOH WU
TEXHOJIOTUYECKOM  HANpaBJIEHHOCTEW  IpH3HaeTcs  oOmieoOpa3oBaTenbHas  OpraHM3aLus,
YHUCICHHOCTh KJIaCCOB-KOMIUIEKTOB B KaXJOM W3 mapajuieneil KoTopoi coctaiser He Oonee 1
€IMHHUIIBI.

[TpodmiibHbI  KOMIUIEKT 00OpyIOBaHHS MOXET OBITH BBIOpaH i 00IIe00pa3oBaTEIbHBIX
opraHu3aIyii, IMEIONMX Ha MOMEHT co3nanus 1neHtpa "Touka pocrta" Habop cpeacTB oOydeHUs u
BOCIIUTaHMsI, MOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30BbIe MOTPEOHOCTH
npy U3ydyeHuu npeameroB "dOuzuka', "Xumusa" u "buonorus".

[TIpopwmibHelii  KOMIUIEKT — oOopymoBaHus — oOecrmeunBaeT  3((eKTHUBHOE  JOCTHXKEHHE



00pa3oBaTeNbHBIX PE3YIbTATOB OOYYAIOIIMMHUCA TIO0 MPOTpaMMaM €CTECTBCHHO-HAYYHOU W
TEXHOJIOTMYECKONW  HAMpaBJICHHOCTEH, BO3MOXXHOCTh YIIyOJEHHOIO HW3YYEHHUs OTIENbHBIX
MPEeIMETOB, B TOM 4HCe Uit (DOPMHPOBAHHS H300pETATEIBCKOT0, KPEATUBHOTO, KPUTUIECKOTO
MBILUICHUSI, Pa3BUTHUS (PYHKIMOHAIHHOW TPaMOTHOCTH Yy OOydYalolluUxcsi, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Tpu ¢dopmupoBanun MHPPACTPYKTYPHOTO JHCTAa M3 MPO(PUIBLHOIO KOMIUIEKTa B 00sf3aTEIbEHOM
nopsijike odecrieunBaeTcs BbIOOp cpeAcTB 00yueHUs! U BOCIIUTAHHsI HE MEHEEe YeM 110 TpeM y4eOHbIM
npeameram ("®uzuka", "Xumus", "buonorusa") u komneorepHoro odbopyaoanus. OcTaBmuecs Mo
UTOTaM OIpeJesIeHUs] 0053aTeIbHOr0 000pyJOBAHUS CPEICTBA, IPEAYCMOTPEHHBIE /1711 OCHALLCHUS
[lentpa "Touka pocrta", pacmpenenstoTcs Ha NPHOOPETEHHE IOIMOJHUTEIBHOTO O00O0PYIOBAHHS,
BXOJISIILET0 B IepeueHb 000pyI0BaHUsA, PACXOIHBIX MaTepHaIOB, CPEACTB 00Y4YEHHUS U BOCIUTAHUSA
npodunabHoro komiuiekra (Ilpunoxenne N 6 kK METOAMYECKUM PEKOMEHIALUSAM).

[Ipu BbIOOpE ONOJHUTEIBHOIO OOOpPYIOBAHUS TaKXKe CIEAyeT YYMThIBaTh CHEHUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyobekTa Poccuiickoii deneparui.

PernonaneHblii KOOpAMHATOP 00ECHEUMBACT COTIAcCOBaHHE C(HOPMUPOBAHHOTO B COOTBETCTBUH C
TunoBoi (opmoii uHppacTpykTypHOro nucta ¢ denepaibHbIM ONEPATOPOM B COOTBETCTBUH C
periaameHToM, ornpeaensieMblM DeepanbHbIM ONIEPaTOPOM.

[Ipu HampaBieHMM Ha COTJIaCOBaHHME HH(PACTPYKTYpHOTO IIMCTA, COAEPIKAIIETO CTaHIapTHHIC
KOMIUIEKTBI, PernoHalIbHEIN KoopauHaTop npenoctasiseT (1mo ¢gopme DenepaabHOro oneparopa):

- NOATBCPKIACHUC OTCYTCTBUA B COOTBCTCTBYIOLIUX O6p330BaTeJ'II>HI>IX opraHmizalnusiax, OCHAIICHUE
KOTOPBIX INIAHUPYCTCA, 060py,[[OBaHI/I$I, PacXodHbIX MAaTECpUaIOB, CPCACTB O6y‘{eHI/IH " BOCIIMTaHMA,
YKa3aHHBIX B IICPCYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEpKJeHNUE HannuMs (1100 obecrieueHne Halu4us 10 MoOMeHTa ocHaileHus Llentpos "Touka
pocta") yciIOBMHM i XpaHEHUS M MCIOJIb30BaHUS XMMHMUECKHUX pPEAKTUBOB, B TOM 4YHCIIE
HE00X0IMMOro 000pylOBaHMs, BKIItOYas IIKa( BHITSXKHOW MAaHOPAMHBIM M mKad A XpaHEHUs
XUMHYECKHX PEaKTUBOB OTHEYNOpPHBbIN, corynacHo IlepeuHio cpencTtB oOy4yeHHS W BOCHUTAHMS,
HEOOXOIUMBIX Ul pealu3ali 0o0pa30BaTeNIbHBIX MPOrpaMM HAayaJlbHOTO OOIEro, OCHOBHOTO
o011ero u cpeaHero ooIero oopa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSIM OOYyUEHHUS,
HEOOXO/MMOro TMpH OCHAIIEHUH 00I1e00pa30BaTEeIbHBIX OpraHu3alluil B LENAX peaau3aluu
MEPOTIPUATHIA TIO COJCUCTBUIO cO3daHWI0 B cyObekTax Poccuiickoit ®denepanuu (ucxoas u3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00me00pa3oBaTEeNbHBIX  OpraHU3aLUsX,
YTBEpPXKIEHHOMY Tipruka3zoM MuHmnpocsemeHust Poccun ot 3 centsops 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3alny, Ha 0a3e KOTOPbIX co3fatoTcs U pyHKkuuoHupytoT Llentpst "Touka
pocTa", TOJDKHBI COOTBETCTBOBATh JEHCTBYIOIIMM TpPeOOBAaHHUSAM K YCTPOWCTBY, COAEPIKAHUIO U
OpraHu3aIu pexxuma paboThl 00pa30BaTEIbHBIX OPraHU3alMid ¥ WHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNIAIONMM TPeOOBaHUS K OpraHM3alMU OOILIEro M JOMOJHUTEIHHOro 00pa3oBaHUs
JIeTen.

[Tomemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4HCIE Y4eOHbIe KaOMHETHl (PU3UKH, XUMHH,
ouonorun) Llentpa "Touka pocta" pekoMeHAyeTCs pacnoyaraTh B Mpeesiax 0JHOTO 3AaHHS.

[IpoexktupoBanue, 3oHupoBaHue mnomemeHud I[lentpoB "Touka pocrta" u  omnpeneneHue
JU3aliH-PEIEHUI OCYIIECTBIISIETCS C Yy4€TOM PYKOBOJCTBA IO NMPOEKTHUPOBaHMUIO LIEHTpoB "Touka
pocrta", yrBepkaaeMoro dhenepaibHbIM ONepaToOpOM.

U IIPOCKTHUPOBAHHUH, 30HHUPOBAHUHU HOMGH_IGHI/II\/JI CHTPOB O4YKa pocTta  CICAYCT HUTBIBATh
I1 , "T " y yu



0c00EeHHOCTH 000pYOBaHUS, PACXOAHBIX MAaTEPUAIIOB, CPEICTB 00YUYEHUS U BOCIIUTAHHS, KOTOPHIM
Oyzaer obecnieunBaTbcsi 00pa3oBaTe/IbHAs OpraHU3alys.

[Ipoexkt 30HUpoBanusi mnomemenuit LlentpoB "Touka pocrta" mpencrasisiercs DeneparibHOMY
orepaTopy OJHOBPEMEHHO C MPEACTABICHUEM HHPPACTPYKTYPHBIX JTHCTOB.

4. Opranuszanusi 00pa3oBaTeIbHOM AeATeJbHOCTH

OOpa3oBarenbHast JeATeNbHOCT, Ha ©0a3e wneHTpoB '"Touka pocrta" ocyllecTBiISETCS IO
00pa3oBaTeNLHBIM ITPOrpaMMaM OOILETO U JOTIOJHUTEIBHOTO 00pa30BaHMSL.

TpeboBanust Kk ¢Gopmary opraHuzauud 00pa30oBaTENbHON  JEATEIBLHOCTH  PETYIUPYIOTCS
HacTOSMMU PexoMeHanusMu U MHBIMU WH(OPMAIIMOHHBIMA U METOJUYECKUMH MaTepuajiaMu
®denepalibHOTO oTepaTopa.

Hamnpapnenus peanusyembix ¢ ucrnosb3zoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENSITCI B COOTBETCTBUM C METOJUYECKMMH MaTepHajaMH W  PEKOMCHIAIUSIMH,
YCTaHaBIMBAEMBIMHU U aKTyanu3upyembsiMu DenepanbHbeIM OIIEpaTopoM.

Ha ©0a3ze uentpoB "Touka pocrta" oOecneunBaercs peanu3anus o0Opa30BATEIbHBIX IMPOTPAMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HaIpaBIIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMHU 3aKOHOAATENLCTBA B cpepe 0Opa3oBaHus U C yU€TOM peKoMeHaanuii denepaabHOTO
onepaTtopa. B o0s3arensHOM mopsiike Ha 6a3e 1eHTpoB "Touka pocta" oOecreunBaeTcs OCBOCHUE
obyvarornumucs ydeOHbIX mpeameroB "dwusuka", "Xumwus", "buomorus" ¢ wucmoab30BaHHEM
nprobpeTraeMoro o00py0BaHuUs, PACXOIHBIX MaTepUAIIOB, CPEJCTB OOYUEHUS U BOCIIUTAHUSL.

He menee 1/3 oObema BHEYpOUHOU 1€ATEIBHOCTH 00YYAIOIIUXCS JOJKHO ObITh OPUEHTHPOBAHO Ha
NOJ/Iep)KaHUEe E€CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HarpaBlIeHHOCTeH 00pa3oBaTelbHbBIX
nporpaMM, IpU 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHON HAIpPaBICHHOCTH HE MOXET
coctaBiATe MeHee 20% oT obmero o0beMa BHEYpOUHOM jedrenbHOCTH. (OOpa3oBaTesbHbIE
nporpamMmbl IO JAPYruM HAIpPaBJICHHOCTAM IIpPpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
IUTAHUPOBATh € UCTONIb30BaHKeM pecypcoB Llentpos "Touka pocta".

Pa3zpaGotka pabounx mnporpamMm mno npeameram "®duzmka", "Xumus", "buonorus", yueOHbIM
peIMeTaM €CTECTBEHHO-HayYHOM M TEXHOJOTMYECKOM HampaBJIEHHOCTEH W3 4YacTH y4eOHOro
wiaHa, (HopMUpYeMOil ydyacTHMKaMHM OOpa30BaTENbHBIX OTHOLIEHHH, NPOrpaMM BHEYpOUHOU
JESITEIbHOCTH U JONOJIHHUTENIBHOTO 00pa30BaHUs OCYLIECTBISIETCA 00IIe00pa3oBaTeIbHBIMU
OpraHM3alMsIMH, B KOTOPBIX CO3/Jal0Tcs LEHTphl "Touka pocTa", caMOCTOATENBHO C YYETOM
METOJAMYECKUX MaTepuaioB W  pexkoMeHpaumid  denepanbHOro omeparopa. Peammsarus
0o0pa3oBaTeNbHBIX ~ MPOTpaMM  JIOTIOJIHUTENIBHOTO  O0pa3oBaHMs B MAJOKOMILJIEKTHBIX
o01ieo0pa3oBaTeabHbIX ~ OpraHU3alUsAX  OCYHIECTBISETCS MpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX yCIOBUH. JlJI1 MaJlOKOMIUIEKTHBIX OO0I1€00pa3oBaTeIbHbIX OpraHU3aIUi
JIOITYCKAETCsl OTCYTCTBUE JIMLEH3UU Ha JIOTOJIHUTENIbHOE 00pa3oBaHUE U PeaTn3yeMbIX MpOrpaMMm
JIONIOJIHUTEIBHOTO 00pa30BaHHUs.

PekoMenganuu 1o HMCHOJIB30BAaHUIO CTaHAApTHOro Komiuiekta obopyaoBanus lLlentpa "Touka
pocta" mpH peanu3aluyd MporpaMM €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HampaBlIeHHOCTEH
onpenenensl B [Ipunoxxernnu N 5 k HacTosmuM Pexomenaamusm.

ComnpoBokJIeHHE U METOAMYecKoe OO0eCNeUYeHHe WCIOIb30BaHUS MPOQUILHOTO KOMIUJICKTa
obopymoBaHuss B 00pa3oBaTeIbHOM JEATENIBHOCTH IIeHTpoB '"Touka pocrta" OCYIIECTBISIET
®denepanbHbIA OIEPaTop.



Meronudyeckue MaTepuanbl, pa3pabOTKH W HWHBIE MaTepHalbl IO BOIMPOCAM HCIIOJIb30BAHUS
npopWILHOTO  KOMIUIEKTa  O0OpyHOBaHHs  pa3pabaThIBAlOTCS,  AKTYaIM3HPYHOTCS |
pacmpoctpansitorcs DeepanbHBIM OMIEPATOPOM, B TOM YHCIIE C TIPUMEHEHHUEM COBPEMEHHBIX Mera
WHCTPYMEHTOB (BHJI€0, BEOMHAP, IMyOJIUKAIUN ).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00eCreunBaeTCs MPOBEICHUE METOJANYECKUX U
00yJaromux MEpONPHITHA TI0 BOMPOCAM OpraHW3alu o0pa3oBaTenbHOro mporecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPO(PHIBHOTO KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOINYECKON
MIOMOIIH NP pa3paboTKe yueOHBIX MATEPUANIOB, 3aJaHHUK ISl COBEPIICHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKA OOy4aromuxcss MO Y4eOHBIM IMpeAMeTaM, KypcaM BHEYPOYHOW JeATeIbHOCTH,
JIOTIOJTHUTEILHOTO 00pa30BaHUs JeTEH.

[legarornyeckue pabOTHUKH, OCYHIECTBIAIOIMINE JAesATeNbHOCTh Ha 0aze LlenTpoB "Touka pocra" ¢
NpUMEHEHHEM TMPO(UIBHOTO KOMIUIEKTa O0OpYyIOBaHHUSA, MPOXOASAT OOY4YEHHE IO MpOoTrpaMMaM
JOTIOTHUTEIBHOTO TpOoeCCHOHANBHOIO0 00pa3oBaHus (KypChl TOBBIIMICHHUS KBaNU(UKALNUW) U3
OenepaibHoro  peectpa  nporpamm  JIITO. TloBeimieHne KBaTH(PUKAUU — MEAArOTHYECKUX
pabOTHUKOB OCYILECTBIISIETCS] HE PEKE OJJHOTO pa3a B TPU roja.

5. Opranu3anMOHHO-METOAMYECKOE CONMMPOBOK/ICHUE U UCII0JIb30BAHUE
HHOM CO3JaHHOM B PaMKaX peaju3allMi HAIIMOHAJIbHOI'0 MPOEKTA
"OOpa3zoBaHue'" MHPPACTPYKTYpPHI

B umensx koMmmuiekCHOro comnpoBoxaeHus JaestenbHocTH LlentpoB "Touka" ®enepanbHbIM
orepaTopoM OOecreynBaeTcsl OCYIIECTBIEHUE MyONMKaMid U OOHOBJIEHUS METOIMUYECKUX
MaTepuajoB, BKIIOYAIOIMINUX Y4eOHO-METOAUYECKHE MaTepuanbl (MHCTPYKIUH, METOJUYECKHE
nocoOusi, HHGOPMAIIMOHHBIE MaTepHajbl, IEPEUHN PEKOMEHIYEMBIX JUTEPATypPHBIX MCTOYHHKOB,
BUJICOMaTEpHalIbl U JIp.), a TAK)KE€ MaTepUalbl 110 UTOraM MpoBeaeHus: Meponpustuii denepanbHoro
orneparopa (BeOMHaphl, CEMUHAPhl, KOH(PEPEHIINU, COBEILIAHUS U JP.).

Jns  menarornyeckux pabotHukoB IlentpoB "Touka pocta" denepaibHbIM —ONEPaTOPOM
o0OecrieunBaeTcs TIpPOBEJCHUE TEMaTHUYECKUX BeOMHApoB U 00pa30BaTENbHBIX MEPOIPHUSATHH,
HalpaBJIEHHBIX Ha DPa3bsSCHEHHE BOMPOCOB peaM3aluU 00pa3oBaTelbHBIX MporpaMm Ha Oase
[lenTtpoB "Touka pocta" ¢ mpuUMEHEHHEM MTPOPUIBLHOTO KOMILJIEKTAa 000py10BaHUSI.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAAmmx paboTtHukoB LlentpoB "Touka pocra'
®denepanbHBIN onepaTop oOecrnedynBaeT MPOBEACHNUE TEMATHIECKUX BEOWHAPOB, HANIPABJICHHBIX Ha
JIOTIOJIHUTEIBHOE PA3bSICHEHUE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) Mo co3fgaHuio U QyHkuuoHupoBaHuio LlenTpoB "Touka pocta", JOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3aTeneld (yHKIMOHUPOBAHUS, HCHOJIb30BAHUIO MHOM CO3AaHHOW B pamKax
peanu3anuu HalMoHaIKHOTO TIpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B  umensx  sddextuBHOM  OpraHM3aIMOHHO-METOAMYECKOW  TOIJCPKKH  CO3JaHUA |
¢ynkunonuposanus LlentpoB "Touka pocra" Ha Tepputopun cyobektoB Poccuiickoit @enepannu
PernonanbHbIM  KOOpPAMHATOpPOM  oOecreyrBaeTcss  BOBJIEUEHHE  JETCKUX  TEXHOIApKOB
"KBantopuym", 1eHTpoB uudpoBoro obpazoBanus jgereil "IT-kyG", KiIIOUEBBIX LIEHTPOB
JIOTIOJTHUTEILHOTO 00pa3zoBanus "J[oM HaydHOU Kosmaboparuu" B aestenbHOCTh LleHTpoB "Touka
pocta" B cinenyromux popmarax:

1. IIpoBeneHrEe COBMECTHBIX MEPONPHATHH Ui OOYYarOIIMXCS M IMENAarorHYecKuX pabOTHUKOB
o01eo0pa3oBaTeNbHBIX OpraHu3anuid, Ha 0a3ze KoTopbix co3natorcs Llentper "Touka pocra"



(oOyuaromye ceMHUHApbl U MacTep-KJIacChl MO BOIPOCAM HCIOJIb30BaHUS 000OpYIOBaHHUSA, CPEICTB
oOy4eHHS] ¥  BOCIHTAHHUS; METOJUYECKHE MEpONpHATHS IO  BOHpocaM  pa3paloTky,
COBEPILICHCTBOBAHUS u BHE/IPCHHUS porpaMm JOTIOJTHUTEIILHOTO o0pazoBaHus
€CTECTBEHHO-HAyYHOH M TEXHUYECKON HAINpaBICHHOCTH, OPTAaHU3ALUH BHEYPOUHOU JEATEILHOCTH
00y4aromuxcst; MHANBUAYaIbHbIE KOHCYIbTALUHU IS TIEJarOTHYeCKUX PaObOTHUKOB, B TOM YHCIIE B
peXXMME OHJIAlH; 3aHATUS NPOEKTHOW JEATCNBHOCTBIO; KOHKYPCHBIE W COPEBHOBATEIIbHBIC
MEPONPUSTHSL ISl IeTe U 1p.).

2. OpraHu3anust U y4acTHE B PETHOHATBHBIX M MEKPETHOHAIBHBIX KOH(EpeHIUsAX, (pecTuBamsx,
dbopyMax 1Mo oOMeHy OMBITOM pabdOTHl Ha BHICOKOOCHAIEHHBIX YYEHHWKO-MECTaX, B TOM YHCIE IO
peanMzauuy npeaMeTHbIx obsacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTtecTBeHHbIE Hayku',
"Marematuka U uHpopmartuka", "OOmecTBo3HaHUE W ecTrecTBo3HaHHWe", "TexHomorusa", a Takxke
nporpamm JIOTIOJTHUTEITLHOTO oOpa3zoBaHus €CTECTBEHHO-HAY4YHOU u TEXHHYECKON
HaIlpaBJICHHOCTEH.

3. Yuactue pervoHaibHbIX KOOpIMHATOpOB, mnpexacraButenei LlentpoB "Touka pocra" M HMHBIX
LEHTPOB, (PYHKIMOHUPYIOLIUX Ha TeppuTopuu cyonsekta Poccuiickoit denepanyy, B MEpONPUATHIX
®denepanbHOro oneparopa.

I'paduk MeponpusTHii, KBOThl y4acTus, COJACPKAHUE U TEXHOJOTUHU IPOBENEHUS MEPONPUSITHI
nosoasrcs dOenepanbHbIM ONEPATOPOM AOIOTHUTENBHO.

4. Opranm3anus ¥ ydacTHE€ B TIPOBEICHHH WH(POPMALMOHHBIX KaMIIAHUK IO MOMYJISPH3AHN
HalMoHainbHOro npoekTa "OOpa3oBanue" Ha Tepputopun cyObekToB Poccuiickoit denepauuu, B
TOM 4HCI€ COOBITHSX, TPOBOJUMBIX [UIsl KOHCYJIbTAIIMOHHOTO COIPOBOXKAEHUS PpOAUTEIEH
(3aKOHHBIX TpeJCTaBUTENEH) OOYYaIOUIMXCS O BO3MOXKHOCTAX JUIS DPa3BUTHUS CIIOCOOHOCTEH U
TaJaHTOB HX JeTei, NpoPecCHOHAIbHON OpUEHTAllMM U YCIEUIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 0011ero 00pa3oBaHusl.

5. Pa3paboTka, yTBepKIEHHE U peaau3alus CeTeBbIX 0O0pa30BaTeNbHBIX MpPOrpamMMm C
UCIIOJIb30BaHUEM BBICOKOOCHAIIIEHHBIX YUYEHUKO-MECT, CO3/IaHHbIX B cyObekTe Poccuiickoii
@denepau B paMKax HalMOHaJIbHOro mnpoekta "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C
JETCKUMH TexHonapkamu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 001eo0pa3oBaTeNIbHBIX OpraHu3anuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  (Qynkunonupytor ILlentper "Touka pocta", B paziauuHble (OPMBI CONPOBOXKIEHUS U
HAaCTaBHUYECTBA C  MCIIOJIb30BAaHHMEM  KaJpPOBBIX  PECypcoOB,  OOEClEUMBAIOLIMX  paboTy
BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3/IaHHbIX B CyOBekTe Poccuiickoit depepannn B pamkax
HallMOHaJbHOTO mpoekTra "OOpa3zoBaHue" ¢ y4eTOM METOAOJNOrMM  (LIE€JIEBOM  MOJEH)
HAaCTaBHMYECTBAa OOy4YarOmMXCS JUId OpraHu3alui, OCYIIECTBISIONUX  00pa30BaTEIbHYIO
NeSITeIbHOCTh M0 00mIeo0pa3oBaTeIbHBIM,  JIOMOJHUTEIBHBIM  00Ie00pa3oBaTeIbHBIM U
porpaMMaM CpeiHero npogeccHoHaIbHOIO 00pa30BaHus, B TOM YHUCIIE C MPUMEHEHHEM JIYULINX
NPaKTUK 0OMEHA ONBITOM MEX1Y 00Y4atoIUMHCS.

LenTpsr "Touka pocTa" HUCTIONB3YIOT HHPPACTPYKTYPY U KaJPOBBIE PECYPCHI TIETCKUX TEXHOMAPKOB
"KBanTopuyM", co3maBaeMbix Ha 0Oa3e 00II€00pa30BaTENBHBIX OpTaHU3AIMMA, ISl Pa3BUTHSA
MPOEKTHOHN JnesTenbHOCTH oOyuatonuxcs. llemarormdeckue padotauku llentpoB "Touka pocta"
00ecreunBarOT ydyacTie OOYJalolmUXCsl B MEPONPUITHAX NETCKUX TexHomapkoB "KBanTtopuym" c
yIAJIEHHBIM HCIOJB30BAHUEM OOOPYHOBaHUS, CPEICTB OOY4YeHHS W BOCIHUTAHHS, a TaKxKe
MPUHUMAIOT Y4acTHE B OPraHU3yeMbIX UMHU CEMHHApax MO JEMOHCTpauuu 3(P(GEeKTUBHOIO OIbITa
pcajm3anuun OGpﬁSOB@.TGJIBHBIX eCTeCTBeHHO-Hay‘IHOfI, TEXHOJIOTHYECKON U UHBIX HaHpaBHeHHOCTeﬁ
cpeau MHBIX O0O0IIe00pa30BaTeIbHBIX OpraHU3alil, PACIONIOKEHHBIX Ha TEPPUTOPUU CYyOBEKTa



Poccuiickoit @enepanuu.

PernonanpHpIM  KOOpIMHATOPOM Ha  TeppuTopuu  cyOwbekta  Poccuiickoit  ®enepanuu
obOecrieunBaeTca paboTa MO MOAJAEPKKE 00I1e00pa30BaTENbHBIX OpraHU3alUi, MMOKa3bIBAIOIIUX
HU3KHE O0Opa3oBaTeNbHBIE pPE3YJIbTaThl, C HCIOJb30BaHUEM HHMPACTPYKTYpPHl U KaJpOBOTO
obecrieuenuss IlenTtpoB "Touka pocra" B pa3auuHblx (popmaTax (COBMECTHas peaau3aiius
00pa30BaTeNbHBIX MIPOrPaMM, MIPOBEIEHUE O0YUYaIOIUX MEPONPUATUN, CEMUHAPOB, KOHCYIbTALIUN

U 1p.).

IIpu mpoBeneHUN pas3IMYHBIX MEPONPHUATHM, CBA3AHHBIX C pealu3alreld HAMOHAJIBHOIO IIPOEKTa
"OO6pa3oBaHue", HCTIOJBb30BaHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX U (PHHAHCOBBIX
pPECYpPCOB, JIOIDKHO OBITH 00ECHEYeHO HMX HH(POPMAIIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B
CpeICTBaX MaccOBOM MH(OpMAIINH, COLUATIBHBIX CETAX, Ha caiiTax 00pa30BaTeIbHBIX OpraHU3aIUi
C MCIOJIb30BaHUEM (PMPMEHHON CHMBOJIMKH HallMOHAIILHOTO TipoekTa "O6pa3oBanue.

HNndpopmanus o6 yuactuu Llentpo "Touka pocta" B Meponpusitusix Harpasisercs enepaabHomy
OIIEepaTopy B PAMKAX €KEKBAPTaIbHOI'O MOHUTOPUHTA.

6. TpeOoBanus k punancosomy odecneyeHuro Llenrpos "Touka
pocrta'"

®unancoBoe oOecneueHue (pyHkunonupoBanusi LlenTpoB "Touka pocra" BKIIIOYaeT 3aTpaTbl B
cooTBeTcTBUM ¢ OOmUMHM TpeOOBaHUAMM K ONPEAEICHHUI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHe
rOCy/IapCTBEHHBIX (MYHMIMIIAJIBHBIX) YCIYyr B cdepe OIIKOJIbHOTO, HayalbHOro OOLIero,
OCHOBHOIO  OOLIEro, cpexHero oOIero, CpemHero mnpodeccHoHaIbHOro  00pa3oBaHus,
JIONIOJIHUTEIBHOTO 00pa3oBaHUs JAETEl W B3POCIBIX, JOMOJHUTEIBHOIO NPO(EeCcCHOHAIBHOIO
o0pa3oBaHUs AJs JIML, UMEIOLMX WIHM IMOJyYarolluX cpeiHee MpodeccuoHaibHOe 00pa3oBaHME,
npodeccCuoHaNbHOro 00y4eHHUs, MPUMEHSEMbIMH MIPH pacueTe oObeMa cyOcuauu Ha (PUHAHCOBOE
o0ecrieyeHHe BBIIOJHEHUS TOCYAAPCTBEHHOro (MYHHUIMIAJIBHOIO) 3aJaHMsl Ha OKa3aHHUe
rOCy/IapCTBEHHBIX  (MYHULHMIAIbHBIX)  yCAyr  (BBIIOJIHEHHE  PabOT)  TroCyAapCTBEHHBIM
(MyHMLIMTIAIBHBIM) yUYpeXJIE€HUEM, YTBEP)KICHHbIMU IpHKazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 . N 235 u BKITIIOYAIOIIMMU B TOM UYHUCIIE:

- omiary Tpylda T[eJarornyeckux pabOTHUKOB  0O0IIeo0pa3oBaTeNbHON  OpraHu3alny,
obecneunBaromux ynxronuponanue Llentpos "Touka pocra;

- IpuoOpeTeHne TO0CTaTOYHOTO 00BeMa OCHOBHBIX CPEICTB U MaTEPHAIBHBIX 3alIaCOB, B TOM YHCIIE
PacXOJHBIX MaTepHalioB, A OOecledeHHs peann3anuu o0pa3oBaTeNbHBIX MPOTPaMM B OOBEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM pean3aiiui o0pa3oBaTeI-HOTO MPOIIecca;

- o0ecrieueHrne TEKYIIEH IeATEIHLHOCTH 00Ie00pa30BaTeIbHOW OpraHu3aluu 10 00eCIeUeHUI0
00pa3oBaTeNLHOTO MpoIiecca.

[Ipu ¢opmupoBanuu Owomxera cyobekra Poccuiickoit ®denepanun (MectHoro Orojkera) Ha
OYepeHOI roJl U TUIAHOBBIN MEPHOA HEOOXO0AUMO MpeaycCMaTpUBaTh OIOPKETHBIC aCCUTHOBAHUS B
o0beme, HeoOxonuMoM i (uHAHCOBOrO oOecrneueHus ¢yHkuuoHuposanus LlentpoB "Touka
pocra', B TOM YUCJIE C yYETOM COOTBETCTBYIOIIEH NHIEKCALIMH.

7. 3aKJII0YHUTEIbHbIC MMOJ0KeHUS

[Ipu peanuzanuu MeponpusATHH B IesIX co3nanus U GyHkuunonupoBanus Llentpos "Touka pocra"


https://normativ.kontur.ru/document?moduleid=1&documentid=328410#l5

cyonrekT Poccuiickoit ®@enepanuu obecrieunBaeT coOMOeHNE TPeOOBAaHWI AHTUMOHOMIOJIBHOTO
3aKOHOJIATEICTBA M 3aKOHOJIATEIhCTBA O KOHTPAKTHOW CHCTEME B cpepe 3aKyloK TOBapoB, padoT,
yCIyr aiiss 00eCnedYeHHs] TOCYIapCTBEHHBIX M MYHHIIMITANBHBIX HYXKJ, B TOM YHCJIE B YacTH
oOecrieyeHrsT TOBBIIEHUS 3()(HEKTUBHOCTH, UCKIIOUEHHUS OTPAHWYCHUS Kpyra IOCTABIIUKOB W
MOCTaBIISIEMOT0  O0OPY/OBaHMS, TOBBIIMICHUS PE3YJIbTATUBHOCTH OCYIISCTBICHHUS 3aKYIIOK,
o0ecrieyeHnst PO3PavYHOCTH, MTPEIOTBPAILECHHSI KOPPYIIIIUU U JPYTUX 37I0YIOTPEOICHHIA.

[Ipu ocymectBienun cyowbekramu Poccuiickoit denepanuy 3aKkylmoK TOBapoOB, padOT, YCIyr ¢
[0 TPHOOpETEHUsT 000PYAOBAHUS, PACXOAHBIX MAaTEPUAIIOB, CPEJICTB OOYUEHUS U BOCITUTAHUS B
nensx co3nanus Llentpos "Touka pocra" 3a cuer cyOcuauu u3 penepanbHOro OI0KETa OI0KETaM
cyobekToB Poccuiickoii @enepanuu Ha COOUHAHCHPOBAHHE PACXOAHBIX 00S3aTEIBCTB CyOBEKTOB
Poccuiickoit deneparuu:

- o0ecrnieunBaeTcsl LEHTpaM3alMsl 3aKyNOK B IOPSAKE, OMNPEIEICHHOM IYHKTOM 7 cratbu 26
@®enepanbHoro 3akona "O KOHTPaKTHOM cuUcTeMe B cdepe 3aKymoK, TOBapoB, paboT, yCiayr ams
o0ecrneyeHns rocy1JapCTBEHHbIX U MyHUIIMIAIBbHBIX HYXKA'";

- IPUMCHSICTCS HAIIMOHAIBHBIA PEXKUM B COOTBETCTBUU C TpeOOBaHMAMH cTathu 14 denepaabHOro
3akoHa ot 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOH cucteme B cepe 3aKylnoK TOBapoB, padoT,
YCIIYT U1 00€CIIeYCHHSI TOCYIaPCTBEHHBIX M MYHUITUIAIBHBIX HYX)'.

Kpome Toro, mpu ocyiiecTBiIeHHH 3aKynok cyObekTamu Poccuiickoii @enepainuil TOJKHBI OBITH
YUTEHBI:

- nojoxeHus: nocranoninenus [IpaBurtenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2013 "O
MHUHHMMAJIBHOH J10JI€ 3aKyITOK TOBApPOB POCCUHCKOTO MPOUCXOKACHUS";

- nojoxeHus: nocranonienus [IpaBurenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHUMAJIBHON 00s3aTeNbHON J0J€e 3aKyNOK POCCUUCKUX TOBAPOB U €€ JOCTH)KEHUU 3aKa3uyuKOM"
(Bmecte ¢ "llonoxkeHwem o TpeOOBaHUSAX K coiepkaHuio U (popme oTdera 00 oOBeMe 3aKyIoK
POCCHUHCKHUX TOBapOB, B TOM YHCJIE TOBApOB, MOCTABISIEMBIX MPHU BBHITOJIHEHUHU 3aKyMaeMbIX pador,
OKa3aHUM 3aKyMaeMBbIX YCIYT, OCYIIECTBIEHHBIX B LEJAX JOCTIKEHHS 3aKa3YMKOM MUHUMATIbHOMN
00s3aTeNbHOM JOMHM 3aKYMOK, O TpeOOBaHHSIX K COAEPKAHUIO OOOCHOBAHMS HEBO3MOKHOCTH
JOCTIDKCHHS 3aKa3YMKOM MHUHUMAJIBHOM 0053aTeIbHOM JI0JIM 3aKYIIOK POCCUUCKUX TOBApOB (B TOM
Yrclieé TOBAapOB, IMOCTABISEMBIX MPH BBIMOJHEHUH 3aKyMaeMbIX paboT, OKa3aHMM 3aKyMaeMbIX
YCIIYT) OTHAETBHBIX BUIOB, MPH OCYIIECTBIEHWU 3aKYMOK KOTOPBIX YCTAHOBJIEHBI OTPAaHUYEHUS
JIOTIyCKa TOBAapOB, MPOMCXOASIIMX W3 HHOCTPAHHBIX TOCYAApCTB, O MOPSAKE MOJATOTOBKU U
pasMemieHusT B eAuHOW WHGOPMAIMOHHOW cucTeMe B cdepe 3aKylmoK TaKuX oTdeTa |
obocHoBanus", "[lomoxeHWeM O TOpPSAKE, KPUTEPUSX U TOCIHEACTBHH TPOBEACHHS OLICHKH
BBITIOJTHEHHS 3aKa3YUKOM OOSI3aHHOCTH JOCTIKEHUS MHHUMAIBHOW 005S3aTeNbHON JOJU 3aKyIOK
POCCUICKHUX TOBapOB (B TOM YHUCIIE TOBAPOB, MOCTABISEMBIX MPHU BBIMOJIHEHUHU 3aKyMaeMbIX padoT,
OKa3aHUM 3aKyMMaeMbIX YCIYT) OTACNbHBIX BHJIOB, IPH OCYIIECTBICHUU 3aKYIMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS IOMyCKa TOBAPOB, MPOUCXOISAIINX U3 HHOCTPAHHBIX TOCy1apcTB").

Ipunoowcenue N 1

K Memoouueckum pekomeHoayusam

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U DYHKIIMOHUPOBAHHIO B


https://normativ.kontur.ru/document?moduleid=1&documentid=379953#l6694
https://normativ.kontur.ru/document?moduleid=1&documentid=379953#l136
https://normativ.kontur.ru/document?moduleid=1&documentid=377726#l1
https://normativ.kontur.ru/document?moduleid=1&documentid=378129#l683
https://normativ.kontur.ru/document?moduleid=1&documentid=378129#l828

OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OEPA3SOBAHMUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOH
HATIPABJIJEHHOCTEM "TOUYKA POCTA"

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEpONPUAITHS
1. Y TBEpKICHBI: PernonanbHbIN PacniopsiauTenbHblil [He no3aHee 31
- JOJDKHOCTHOE JIMLIO B [KOOPZMHATOP aKT pErHOHAJIBHOIO [IHBaps X <2>rona
COCTaBe opraHa
[PETMOHAIBHOTO MICTIOJTHUTEJIbHON
BETOMCTBEHHOT'O BJIACTH,
[poeKTHOro oduca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 32 rOCy/1apCTBEHHOE
CO3JlaHKE U yrpaBiieHue B chepe
(yHKIIMOHUPOBAHUE 0Opa3oBaHus (Janee
eHTpoB "Touka -
pocra"; pacropsiAUNTEIbHBIN
- IOKa3aTean axT POVB)

NIesITeIbHOCTH LIEHTPOB
"Touka pocra";

- Tunosoe [lonoxenne
0 IESATEIIBHOCTH
[lenTpoB "Touka
jpocTa" Ha TEPPUTOPUU
cyonekta Poccuiickoit
Denepanuu

- IepeUeHb
00111e00pa30BaTEIbHBIX]
OpraHHu3alnii,
[PacIIOJIOKEHHBIX B
CEIbCKON MECTHOCTH U
MaJIbIX TOpo/iax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKE
[{enTpoB "Touka

ocra'.

2. ChopmupoBan u PernonanbHbIN [Incemo CormnacHo
COTJIaCOBaH KOOPAWHATOD, (benepaabHOTO OTIECTEHOMY
MHPpacTpyKTypHBIN  |beaepanbHbIN orieparopa u rpadguky
ITHCT oriepaTop pacropsaAUTEIbHbIHI

akT POVIB
3. OOBsABICHBI 3aKYNIKH  |PermoHambHbIN 3BemeHus o He nmo3aHee 1 anpesns




tenTpoB "Touka
octa"

TOBAapOB, pabOT, YCIYT [KOOPIAUHATOP [IPOBEACHUHT X rona

s coznanus LienTpos 3aKYyIIOK

"Touka pocra"

CdhopmupoBaHbl PernoHabHbIN PacniopsauTenbHblid [He nmo3aHee 1 anpens
[MPOEKThI 30HUPOBAHUS [KOOPAUHATOP akT POVIB X rona

lentpoB "Touka

pocra"

[IpoBeneH MOHUTOPUHT|PErMOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
paboT MO MPUBEICHUIO [KOOPAMHATOP onpenensieMon ajee eKeroHo
romanok Lienrpos MuHIIpoCBeLICHUS

"Touka pocta" B Poccun nnm

COOTBETCTBUE C DenepaabHbIM

METOANYECKUMU OIIEPATOPOM

[PEKOMEHIalUsIMU

MuHIIpOCBELICHUS

Poccun

Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 ceHTs6ps X roga
[{entpoB "Touka KOOPAUHATOPD ocsenieHue B CMU

pocra"

E>xekBapTanbHbIN PernoHabHbIN Otuer 1 oxTs16ps X roza,
MOHUTOPHUHT KOOpJMHATOP DdenepanbHOMY nasee -
BBITTOJIHEHUS OIepaTopy Mo €KEKBApTaJIbHO B
[TOKa3aTeJe CO3IaHMs MTOraM TeYeHHe 2-X JIeT

1 (O YHKITMOHUPOBAHUS MOHUTOpPHUHTA

<2> X - roj nosy4yeHus cyocuauu.

K Memoouueckum pekomenoayusim

OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHbLIX OPI'TAHU3ALIUSX,

Ipunoowcernue N 2

MHUHUMAJIBHBIE UTHAUKATOPDBI U IIOKA3ATEJIN
PEAJIMZAIIUUN MEPOITPUATHUHA 110 CO3JAHUIO U

PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U

MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA

ECTECTBEHHO-HAYYHOM U TEXHOJIOI'HYECKOM

HAINIPABJEHHOCTEH "TOYKA POCTA"




Haumenosanue MuHanMaiabHOE MunanmaiabHOE Meronuka pacyera
WHMKATOpa 3HAYEHUE B TOJ U1 | 3HAYCHHE B TOJ IS MUHUMAITBHOTO
(mokazaterns) 0011e00pa30BaTeIbHbIX| MaJOKOMIUIEKTHBIX |[TOKA3aTess B LIEJIOM I10

opranuzaiyii, He  [oOmeoOpa3oBaTenbHbIX| CyObekTy Poccuiickoit
SBIISIOIIUXCS OpraHu3anuit ®denepanu, B roj
MaJIOKOMIUICKTHBIMU
UuciieHHOCTh 300 100 CyMMa 3HaYCHHI
00yJaronmxcs (B rox otkpbITHs - 150)|(B roa oTkpbiThs - 50) [moka3aTesns mo Bcem
00111600pa30BaTEIIHLHOM 00111600pa3oBaTeIbHBIM
OpraHU3aIuH, OpraHu3aiysaM, Ha 0aze

OCBaMBAIOIINX JBA U
0osee yueOHbIX
[peaMeTa U3 4ncia
[peIMETHBIX o0acTen
"EcTecTBEeHHO-Hay4HbIE
peaMeTs”,
"EcTecTBeHHbIC HAyKu'",
"Marematuka u
mHpopmaTuka",
"OO0111eCTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnomorus" u (Min)
KypChl BHEYPOUHOM

e TeIbHOCTH
OOIIENHTEIIEKTYaIbHON
HAIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpPEICTB OOYUECHHS U
BocriuTanus LleHTpa
"Touka pocra" <3>

KOTOPBIX CO3JAF0TCS
neHTphl "Touka pocta"

(uenoBeK)

YncneHHOCTh 60 30 CymMa 3HaYeHU I
00y4JaroImuXxCcs (B rox oTkpbITHs - 30) |(B TOA OTKpBITHS - 15) [MOKa3aTess Mo BceM
0011e00pa30BaTeILHOM 0011e00pa3oBaTeIbHBIM
OpraHu3aluy, OpraHu3aiysM, Ha 0aze
0OCBaNBAIOIINX KOTOPBIX CO3/Ial0TCS
ITOTIOJIHUTEIIbHBIE eHTps! "Touka pocra"
00111600pa3oBaTebHBIC

[IPOTPaMMBI

TEeXHUYECKON U
€CTECTBEHHO-HAY4YHOU
HAIIPaBJIEHHOCTHU C
MICII0JIb30BaHUEM
CpPEICTB OOYYCHHS U
BocniuTaHus Llenrpa
"Touka pocra" <4>
(uenoBek)

Vo megarornaeckux

100

100

100




PaOOTHHUKOB IIEHTPA
"Touka pocra",
poIIeAmux o0ydeHne
[0 MPOrpaMMaM U3
peecTpa mporpaMm
[IOBBIIIICHUS
KBaTH(DUKAITTH
(benepanbHOTO
onepatopa <5> (%)

<3> Hcnonb30BaHue cpeicTB 000pyI0BaHUsA, O0yUEHHS U BOCIIMTAHUS BO3MOXHO Ha BCEX YPOBHAX
o0rmIero o0pa3oBaHus U LEIeCO00pa3HO s PeaTn3alui YPOUHOU U BHEYPOUHOU NIEATEIBHOCTH TI0
nporpaMMaM €CTeCTBEHHO-HAy4YHOM M TEXHOJIOTMYECKOH HampaBieHHOcTe. Pacuer mokasaresns
npeaycMaTpuBaeT — CyMMHPOBaHME  YHCICHHOCTH  OOydarommxcsi — o0meoOpazoBaTeIbHON
OpraHu3aliM, KaKIblH U3 KOTOPBIX 33J€HCTBOBAH B OCBOGHUM HE MEHEE JIByX NPEIMETOB, KypCOB,
JUCLUIUIMH (MOJyJiel) €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HamlpaBJICHHOCTEH B paMKax
peanu3aly OCHOBHBIX 00Ie00pa3oBaTeIbHBIX HNPOrpaMM. YUMUTHIBAIOTCA Y4eOHBIE MPEIMETHI U3
ypciaa TmpeaMeTHBhIX obnacteir  "Marematuka u mHpOpmarmka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHomorus", "EcTtecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHblE Hayku'" U
() Kypchl BHEYPOYHOH NESTENBHOCTH, Peaji3yeMble C HCIOJIb30BaHHEM CPEICTB OOy4YCHHS U
Bocriutanust Llentpo "Touka pocta". B cinywae, ecnmu B 00uieoOpazoBaTeabHON OpraHu3alyi,
oO11asi YUCIEHHOCTh 00YYaIOIIMXCSl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUCHUE MTOKA3aTeNsl TOJIKHO
cocTaByATh He MeHee 80% oT 0011elt YUNCIIEHHOCTH 00YUYarOIUXCSl.

<4> B cnydae, ecnu B 00111€00pa30BaTEIbHON OpraHU3aIiy, 00IIasi YUCICHHOCTh 00YJaroluXCs
MEHBIIIE 3HAYEHUS, YKA3aHHOIO B IOKasaTese 1, 3HaYeHHE IOKa3aTelsl JOJDKHO COCTaBJIATh HE
meHee  20% ot  oOmed  yucineHHocTH — oOydamomuxcs.  Jas  MaJIOKOMIUIEKTHBIX
00111e00pa30BaTeNIbHBIX OpraHU3alMi JONMYCKaeTcsl OTCYTCTBHE JIMIEH3UM Ha JIOMOJHUTENIBHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOIOJHUTEIBHOTO 00Pa30BaHHUS.

<5> B cooTBeTcTBMM ¢ OYHKTOM 2 4yacTH 5 crathu 47 dexnepanpHoro 3zakoHa ot 29.12.2012 N
273-®3 "OO6 oOpa3oBanuum B Poccuiickoli ®exepanmu” TOBBINIEHHE KBaTH(DUKAIUU
Ne1arornyeckux pabOTHUKOB OCYLIECTBISIETCS HE PeXe OJHOro pa3a B TpH roza. lloBeimeHue
KBaJIM(UKAIMK TIeJaroruuyeckoro paboTHuka neHTpa "Touka pocTta" 3acUMTBHIBAETCS MPH HATMYUU
JeMCTBYIONIEro (C JaThl MPOXOXAECHUS MPOLUIO He Oojee 3 JeT) yJO0CTOBEPEHHsI O MOBBIIICHUU
KBaJIM(UKAIMM IO IporpamMmam, COOTBETCTBYIOIIMM HampasiieHHocTsM Llentpa "Touka pocta",
WIA TPOXOXKJICHUHM OOy4deHMs Mo mporpammam (enepanbHoro omepartopa. Takke yduThIBaeTcs
HaJIMYue y TMeAarornyeckux pabOTHUKOB YIOCTOBEPEHHIH O NOBBIIIEHUH KBaTU(PUKAIUU IO
nporpamMam  u3  ®DeznepanbHOro peectpa 00pa3oBaTENbHBIX MPOrpaMM  JOMOJHUTEIHHOTO
poeCCHOHATBHOTO 00pa30BaHUSI.

Ipunooscernue N 3

K Memoouueckum pekomenoayusim

ITEPEYEHDb OBHIEOBPA3SOBATEJ/JIbHbIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U ®PYHKIUMOHUPOBAHUE HEHTPOB
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OBPA30BAHUS ECTECTBEHHO-HAYYHOM U
TEXHOJIOT'MYECKOH HAIIPABJIEHHOCTEH "TOYKA
POCTA"B _ 104Y B PAMKAX ®EJIEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHUE" B

POCCUMCKOHN ®EJIEPALINN)

(HAUMEHOBAHMUE CYBBEKTA

HanmenoBanue
MYHUITUTIATEHOTO
oOpa3oBaHHs

/1]

HanmenoBanue

0011e00pa3oBaTeIHLHON

OpraHu3anuu, Ha baze

KOTOPOU IIJIaHUPYETCS

coznanue LlenTpa
"Touka pocra"

FOpunnueckuii anpec
00111600pa3oBaTeIbHON
opranuzaiui (1o

yCTaBy)

YucieHHoCTh
00yJaronmxcsy|

MatoKOMITIEKTHAs
(ma/HeT, KOJIMYECTBO
KJ1aCCOB-KOMILIEKTOB)

Ipunooicenue N 4

K Memoouueckum pekomeHOayusam

TUIIOBOE MOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOI'MYECKOU
HATIPABJIEHHOCTEH "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPITAHM3AIINN>

1. O01mue moJ10KeHUA

1.1. Lentp oOpa3oBaHUSI €CTECTBEHHO-HAYYHOW WM TEXHOJOTWYECKOW HampaBiieHHOCTeH "Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IIe00pa3oBaTENbHON Opranu3anun> (nanee - LleHTp) co3nan c
LEeNbl0 pa3BUTHUS y OOydYaroIIMXCsl €CTECTBEHHO-HAay4HOM, MaTeMaTH4ecKoW, MH()OpMalOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKON HAIPABICHHOCTEN.

1.2. LlenTp He sBAsETCS HOPUAMYECKUM JIUIIOM W ACHCTBYET JJIsI TOCTHXKEHHS YCTABHBIX LIEJICH
<HaWMEHOBaHHUE 001e00pa30BaTENLHON OpraHu3aIu> (Jajiee - YUpexkJeHHe), a TaKkKe B IeNIx
BBITIOJIHEHHST 3a/7ad M JOCTIDKCHHS TIOKa3aTeJied W Ppe3yJbTaTOB HAIMOHAIBHOTO ITPOEKTA

"OOpazoBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcs DenepanbHbiM 3akKOHOM Poccuiickoi




Oeneparun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit denepanun, ,
JpYTMMH HOpPMaTHBHBIMH JOKyMeHTamMu MunucrepctBa npocsemenus Poccuiickonn ®enepanumy,
WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMH akTamMu Poccuiickoir ®denepanuu, mporpamMmoun pa3BUTHS
<HaMMEHOBaHME 00Ie00pa30BaTENbHON OpraHu3alMy™>, IJIaHaMu paboThl, YTBEPKIECHHBIMU
ydpenurenem 1 HactoamuM [lonoxxeHneM.

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

2. Leau, 3apaum, pyHkuuu aesarejabHoctu llentpa

2.1. OcHoBHOW 1ENbIO JeATENbHOCTH LleHTpa sBis€eTCS COBEPLICHCTBOBAHME YCIOBHM JUId
HOBBIILIEHUS] KadecTBa 0Opa3oBaHUs, PACIIMPEHUS BO3MOXKHOCTEH OOydaroIuxcs B OCBOCHHUHU
y4€OHBIX NPEIMETOB E€CTECTBEHHO-HAyYHOW M TEXHOJOIMYECKON HalpaBiIeHHOCTEH, Mporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHHYECKOI HampaBIEHHOCTEH, a Takxke
JUISL IPAKTUYECKON OTpabOTKU yueOHOro MaTepuaia no yueOHsM npeameram "®dusuka”, "Xumus",
"buonorus".

2.2. 3agayamu LleHTpa sSBIASAIOTCS:

2.2.1. peanu3amus OCHOBHBIX OOIIEO0pa3OBaTEIbHBIX NPOTPAMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOW HAIPaBICHHOCTEH, B TOM YHCJIE B paMKaX BHEYPOUYHOM
NeSITeTLHOCTH 00yUaroMnXCs;

2.2.2. pa3paboTka W peaau3alys Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00I€00pa30BaTeIbHBIX
MPOrpaMM €CTeCTBEHHO-HAYYHON M TEXHUYECKOW HANpPaBIEHHOCTEH, a TakkKe WHBIX MpOorpamm, B
TOM YHUCJIC B KaHI/IKy.]U[pHI)II\/’I nepuona;

2.2.3. BOBIICUCHHUE o6yqa101u1/1xc;1 " neJaroru4ycCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,

2.2.4. opraHuzanus BHEY4eOHOH JesATeIbHOCTM B KaHMKYJSIpHBIA Tepuoi, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX MporpamMMm, B TOM UHCIE JJs Jlarepew,
OpraHU30BaHHbBIX 00Pa30BaTEIbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBINA TIEPUO/;

2.2.5. mnoBbimieHHEe MPodecCHOHATBPHOTO MacTepcTBa Iemarorudeckux pabotHukoB LleHTpa,
pean3yIoNINX OCHOBHBIE U JIOTIOTHUTEIbHBIE 00IIe00pa30BaTENbHbBIE POTPAMMBI.

2.3. LleHTp anst JOCTUKEHHUSI 1I€JIM U BBITIOJIHEHMS 33]1a4 BIPAaBE B3aUMOJIEHCTBOBATH C:
- pa3IUYHBIMU 00pa30BaTEILHBIMU OPTaHU3ANMAMEI B (HOPME CETEBOTO B3aMMO,ICHCTBHS;
- C UHBIMU 00pa30BaTeIbHBIMU OpTaHU3aIUsIMHU, Ha 6a3e KOTOPHIX co3/aHbl IeHTpHI "Touka pocta";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIONIMM (QYHKIMH 1O HHGOPMAIMOHHOMY,
METOJUYECKOMY M OPTaHU3aI[MIOHHO-TEXHUYECKOMY COIIPOBOXK/ICHUIO MEPOTIPUATHI O CO3JaHUIO U
¢yHkumoHupoBaHuto 1eHTpoB "Touka pocra’, B TOM 4YHCI€ 10 BONPOCAM MOBBIILICHUS
KBaJIM(DUKALIMY MTeJarOrTHYeCKuX pabOTHUKOB;

- 06y‘-IaIOH_II/IMI/IC$I U pOOUTECIIAMU (BaKOHHBIMI/I Hpe,[[CTaBI/ITeJBIMI/I) O6y‘-IaIOI_I_II/IXC$I, B TOM YHUCJIC C
IMNPUMCHCHUEM AU CTAHIIUOHHBIX O6p330BaTeJ'IBHI>IX TEXHOJIOTHH.

3. llopsinok ynpasiaenusi llearpom "Touka pocra'

3.1. PyxoBomurtenp VYupexaeHuUs U3NAET JIOKAIbHBIH HOPMATHBHBIM AaKT O Ha3HA4YE€HUU
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pykoBogutens LlenTpa (KypaTopa, OTBETCTBEHHOIO 32 ()YHKIIMOHHUPOBAHUE U PA3BUTHUE), a TAKXKE O
co3nanuu Lentpa u yreepxxaenuu Ilonoxenue o aesarensHoctu Llentpa.

3.2. PykoBomutenem lleHTpa MokeT OBITh Ha3HAUYEH COTPYAHUK YUPSKICHHS W3 4YHUCIIA
PYKOBOJSIIIIUX U EAArOrM4eCKuX pabOTHUKOB.

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

3.3.2. npexncraBiATh UHTEpechl LleHTpa Mo JOBEPEHHOCTH B MYHMIMIAIBHBIX, IOCYAApCTBEHHBIX
OpraHax perMoHa, OpraHM3aIMsIX I pean3aluy neiel u 3angad Lenrtpa;

3.3.3. oTunthiBaThCs nepen PykoBoguTenem YupexaeHus o pe3ynbrarax padotsl LlenTpa;

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

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocyiecTBIATh paccTaHOBKY KajapoB llentpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
NPUKA30M PYKOBOJUTEINS YUPESIKIACHUS;

3.4.2. Mo coriacoBaHuUIO ¢ PYKOBOAMUTENEM YUPEKICHUSI OPTraHU30BBIBATH YUeOHO-BOCITUTATENbHBIH
npotiecc B LleHTpe B cOOTBETCTBUU C LesIMU U 3aauaMu LleHTpa 1 oCyIiecTBISTh KOHTPOJIb 32 €T0
peanuzanuei;

3.4.3. OCYIIECTBIATh TMOATOTOBKY OOYYarOIIMXCS K YYacTHIO B KOHKypCax, OJMMIIMAJIAX,
KOH(EPEeHIUSIX U MHBIX MEPOIPHUATHIX M0 MPpoduiTto HanmpaBlieHul aearenbHocTu LlenTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJUTENEM YUPEXKIECHUS OCYIIECTBIATh OPTraHU3aALMI0 U
IPOBEJICHNE MEPOTIPUATHI MO NpOodUIII0 HapaBiIeHUH nesrenbHocTH LlenTpa;

3.4.5. ocymecTBIATh MHBIE IIpaBa, OTHOCSIIMECS K JieaTeNbHOCTH LleHTpa u He mpoTuBOpeyalue
HelsiM M BHJAAM JESTEIbHOCTH 00pa3oBaTeNbHOM OpraHM3allliMi, a TakXKe 3aKOHOJATEelIbCTBY
Poccuiickoit denepanuu.

Ipunooicenue N 5

K Memoouueckum pekomeHoayusam

PEKOMEHJAIIUU 110 UCITIOJB3OBAHUIO
CTAHAJAPTHOI'O KOMIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOYKA POCTA" I1PU PEAJIU3ALIUUN
IMPOI'PAMM ECTECTBEHHO-HAYYHOH "
TEXHOJIOI'MYECKON HATTIPABJIEHHOCTEHN

[lepeueHp cTaHAAPTHOTO KOMIUIEKTAa OOOpymoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpPMHPOBAH C YYETOM psijia IPUHIIUIIOB, B TOM YHCIIE:

[TpuHIMT TpEeeMCTBEHHOCTH cucTeM 00opyaoBaHus. O0opynoBaHUE AT IPOBEICHUS YICHUYECKHX
MPaKTUYECKUX PabOT SBISETCA OOMIMM [JII YPOBHEW OCHOBHOTO OOIIEro M CPEIHETO OOIIero



oOpa3oBanus. B cucreme HarisgHbBIX CpEACTB OOy4YeHHS U JEMOHCTPAIIMOHHOTO 00OpYyIOBaHHUS
UMEIOTCSI 0a30BBIC AIIEMEHTHI, OOIIME i OCHOBHOTO OOIIETO M CPEIHEro O0Iero oOpa3oBaHMUSL.
[ludposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TIO3BOJISIIOT OOECIeYnBaTh
JIeATEIIFHOCTh OOYYalOIIMXCsS KaKk B OCHOBHOM, TaK M B CTapIIel IIKOJE, a B COBOKYITHOCTH C
UGPOBBIMU J1a0OPATOPUAMHU 1O (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4eHUs eCTECTBEHHO-HAY4HBIX rpeameToB B 10 - 11 kiraccax Ha yriayOJIeHHOM ypOBHE.

[lpyHIMn coyeTaHWst KIACCHUECKMX W COBPEMEHHBIX CpPEACTB M3MEPEHHH U  crocoOoB
HKCIEPUMEHTAIBHOTO HCCIIEIOBaHMs SBICHUH. B coctaB 00OpyZoOBaHUS BXOIAT KJIacCHYECKHE
CpeAcTBa HM3MEpeHHs (HampuMep: AWHAMOMETPHI, CTPENOYHbIE aMIEPMETP M BOJBTMETP) |
udpoBsie MPUOOPH (HarpuMep: HU(PPOBBIE BECHI, CEKyHAOMEp) M AaTyuku. CoOIofeHne 3Toro
NpUHIKIA UMeeT 0c000e 3HaYeHHE Ul yPOBHS OCHOBHOTO 00IIEro 00pa3oBaHMs, OCKOJIBbKY 371€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOCOOaMHM HW3MepeHUs (U3HYECKUX BEIWYHMH, (HopMHpyeTcs
NOHMMAaHHE NPUHIMIOB JCHCTBUS AaHAIOTOBBIX HM3MEPHTENBHBIX MPUOOPOB M 00ECICYHBACTCS
nepexo K NCIOIb30BAHNIO0 HHCTPYMEHTOB I (PPOBOI TabOpaTOPHH.

[IpuHuuMn npuopuTeTa YYEHUYECKOTO SKCHEPUMEHTA JJI Pealnu3alli CUCTEMHO-AESITEIIbHOCTHOTIO
noaxoAa. Peanmuzarusi CUCTEMHO-IEATEIBHOCTHOTO TOJAX0/a B OOYYEHUH E€CTECTBEHHO-HAYUYHBIM
npeaMeraM 0OasupyeTcsi B IMEPBYIO OYepeb Ha BOBJICUYCHHU OOYYAIOIIHUXCS B IMPAKTUUYECKYIO
NCATCIIBHOCTD I10 HpOBeIICHI/IIO Ha6JIIOIl€HI/II71 U OIIBITOB. HOBTOMY 3HAYUTCJIBHAA 4aCTb Ha6JHOIIeHI/II71
W ONBITOB, KOTOPbI€ B TPAJUIIMOHHONM METOAMKE TMpEeajaraluch Kak JEeMOHCTpPAIlMOHHBIE,
MEPEHECEHBI B pa3ps/ yueHnueckux padbot. CiaemyeT OTMETUTh, YTO B HACTOSAIIEE BPEMS U3YUCHUE
bu3uky, XUMUU M OHOJOTMM B OCHOBHOHM IIKOJNe M Ha 0a30BOM YypOBHE CTapileil HIKOJIbI
OPUEHTUPYETCS HAa OCBOCHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KOTOPOE HMJET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH yyalmxcs aHaJIu3upOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0O MH(GOPMAIUIO U
HUCITIOJIB30BAThH HOJ'IyLIeHHI)IG 3HAHUS IJIs1 06T)$ICH€HI/I$I SIBJIGHI/Iﬁ 158 npouecc03 0pr>1<a}0ulero ana;
MOHUMATh OCOOEHHOCTH WCIOIb30BAHUS METOAOB E€CTECTBO3HAHMS JUIS TMOJYYSHHs] Hay4HBIX
JaHHBIX HpOSIBJ'[SITI) CaMOCTOSTCIBHOCTD Cy>K)1€HHI71 1 IIOHUMATh pOJ'II) HaYKI/I U TEXHOJOTHYCCKUX
WHHOBAIIM B Pa3BUTUU OOINECTBA; OCO3HABATH BAYKHOCTb HAYYHBIX HCCIEIOBAHUU U HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KEHHEM U COCTOSHHEM OKpYyKaromel cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO T'PAMOTHOCTBH IPEANOJAraeT akKUEeHT Ha METOAOJIOTMI0 HAYKH U HANPIMYIO
CBsI3aHO KaK C O6HII/IM YUCJIOM y‘leHI/I‘-IGCKI/IX OIIBITOB B Kypcax €CTCCTBCHHBIX HayK, TaK H
HANPaBIEHHOCTBIO WX Ha (OpPMHpPOBAHUE CAMOCTOSTENHHOCTH JEHCTBHM TIpU TPOBEICHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcnonp30BaHne CpeACTB HATMAIHOCTH W ydyeOHOTO OOOpYyJIOBaHWS B Y4eOHOM mpolecce
HANPABIIEHO HAa BBHITIONHEHUS CIEAYIOMUX (QYHKIHH: oOecreuynBaioT OoJjiee TMOTHYIO U TOYHYIO
uH(popMalMio 00 M3y4aeMOM SIBIEHUU WIM OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT IMOBBIIIEHHUIO
KauecTBa OOYYEHHs; MOMOTAl0T B MaKCHMAIbHOW Mepe pa3BUTh IO3HABATEIbHBIE WHTEPECHI
ydalmuxcs; MOBBIIIAKOT YPOBCHb HArJIAAHOCTU M AOCTYIIHOCTH O6y‘—IeHI/I${; YBCINYNBAIOT 00BEM
CaMOCTOSITENILHOM pabOoThI yJalIuXCsl Ha YPOKE U BHEYPOUHOU NeATeIbHOCTH; CO3AAI0T YCIOBUS IS
OpTaHM3aINH MMPAKTUKO-OPUCHTHPOBAHHON MIPOSKTHOW M UCCIICIOBATEILCKOM JIEATEIIbHOCTH; JTal0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)Ke pacKphITh COJAEp)KaHHWE yuyeOHOro maTepuana, CoCOOCTBYIOT
(GOpPMHUPOBAHUIO Y YUAIIUXCS MOJIOKUTEIBHBIX MOTHBOB 00YUYEHHUS.

Baxmwueiimeii uvacthio ocHamenus lLlentpa "Touka pocra" sBisercs uugpoBas nadopaTopws,
nepevyeHb JAaTYMKOB KOTOPOW IMO3BOJISIET MCIIOJIb30BaTh 3Ty Ja0OpaTOPHIO MPU U3YyYEHUH (PU3HKH,
XUMHU ¥ OMOJorHU. BBeseHne B IIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JATYUKOB JJISI PETUCTPALIIH
pa3IMYHBIX BEJIMYUH M BO3MOXKHOCTU HCIOJb30BaTh KOMIbBIOTEP (CMapT(OH WM IUIAHILET) Ui
pacyeToB U O(QOPMIICHHS PE3YIbTATOB OIBITOB, MO3BOJSET INEPEUTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb TMPOBEJIEHHSI H3MEPEHH, YIPOCTUB IMPOLECC H3MEPEHUH U IOBBICUB HX TOYHOCTD.



[TosiBnenne nMQPOBBIX TEXHOJIOTHH B J1a00OpAaTOPHBIX pabOTax MOBBIMACT MX aKTyaJbHOCTh U
[IPUBJIEKATEIBHOCT B CO3HAHUM COBPEMEHHOIO ILKOJIBHMKA, YCUIUBAET HAIVIAJHOCTb KaK B XOJIe
OTBITOB, TaK W MpH O0OpabOTKE pPE3yIbTAaTOB C HCIIOJIB30BAaHUEM NPOTPaMMHBIX cpeacTB. s
9KCHEPUMEHTOB 110 OHMOJIOTUM U XMMHUHU 3TO SABISETCS 3HAUYUMBIM IIE€PEXOJOM OT KayeCTBEHHBIX
HAOJIIOJIEHUI U OIIBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanne 1udpoBoil a0OpaTOpHH CYIIECTBEHHO HM3MEHSET IMOAXOABl K TPOBEACHHIO H
JEMOHCTPALIMOHHBIX, U YIEHUYECKUX OMBITOB:

Hcnonns3oBanue I.IPI(i)pOBbIX JaTYUKOB B KadCCTBC MU3MCPUTCIIbHBIX HWHCTPYMCHTOB UH3MCHACT
oAXOAbl K IIPOBCACHUIO IIPAMBIX I/I3MepeHI/Iﬁ (bI/I3I/ILICCKI/IX BCJIMYHH.

TpaguIIMOHHO B KayecTBE CPEICTB HM3MEPEHHS WCIOJIB30BAIUCh MPOCTCUIIINE HWHCTPYMEHTHI
(ppIlUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETP) M CTPEIIOYHBIC MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcmons3oBanne III/I(i)pOBI)IX AATYUKOB IMO3BOJIACT HAa COBCPHICHHO APYTOM Ka4€CTBCHHOM YPOBHC
MMpOU3BOJUTL HU3MCPCHHUA BpPEMCHHU, PACCTOAHUA, HUMCTb BO3MOXHOCTL pPCTUCTPHUPOBATHL H
Ha6JIIOI[aTI) N3MCHCHHEC BO BPpCMCHHU TaKUX BCIMYHH KaK TCMIICPATypa, 3JICKTPHUICCKOC HAIIPSIKCHUC,
CHJila TOKa U T.A.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIpUMEDP, Ha YPOKax (1)I/I3I/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTDH
MIHOBCHHYIO CKOpPOCTH TCJia, ABMIXYLICIOCA HCEPABHOMCPHO, Ha6JHOIlaTI) B AWHAMMUKE IIPOLECC
BHGKTpOMaFHHTHOﬁ WHAYKIIMHU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TEMIICPATYPhI C TCUCHUEM BPEMCHU B IMPOLECCE YCTAHOBJICHUA TCIIJIOBOI'O PaBHOBECHA U

T. 1.

Ha YpOKax OHOJIOTUH TIOSABISAETCS BO3MOXXHOCTH MOJIYYHUTh KOJHWYCCTBCHHLIC JaHHBIC IIpU
IMMPOBEACHNU OIIBITOB, HAIIPUMCP: IIPpU ONPCACICHUN q)aKTOpOB, BJIMAOINHUX Ha CKOPOCTH IIpoHecca
q)OTOCI/IHTC?;a, opu HM3Y4YCHUU ObIXaHUA KOpHefI U JIMCTHEB, IIpHU HUCCIICAOBAHUU YCHOBI/Iﬁ
npopacTtaHusd CEMsH U T.O.

Ha ypokax XMMHUM Ha KOJIMYECTBEHHBIH YpOBEHBb MEPEXOJAT MpaKTHUECKUEe paboThl MO M3YUEHUIO
npoliecca IEKTPOIN3a, UCCIEA0BaHUE SK30TEPMUUYECKUX U YHAOTEPMHUUECKUX PEAKIIUN, TEIIOBOIO
spdekta ropeHuss TormBa U T.J. C HCHONB30BAaHUEM TPAAULMOHHBIX "aHAJIOTOBHIX" CpPEACTB
NOJOOHBIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, MNpH Tmepexojae Ha LUPPOBYIO
7a00paTopyui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAyCMOTPETh JOMOJIHUTEIBHOE
Bpems Al 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIOYas cOOPKY SKCIIEpUMEHTAIbHON YCTaHOBKH C
JaTYMKaMHM, CHATHUE MOKAa3aHUM € SKpaHa KOMIIBIOTEpA, ONIPEIEICHUE OTPEMIHOCTEN N3MEPEHUH.

s paGoThl ¢ HUPPOBBIMH JaTUMKAMH HCIIOJIb3YETCS CIIEMaIbHOE MPOrpaMMHOE obOecrieueHue,
YCTAHOBJICHHOE Ha KomribtoTep. [lJis KOMMYHUKAIUU IUQPPOBBIX NATUYUKOB, 3aIHMCU U XPAaHEHUS
uH(pOpMalnH, MOTYYEHHON C UX MOMOIIBIO, IIU(ppoBas J1abopaTOPUs UCIOIb3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (DOPMBI pPEruCTpallii TMOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET MOAXOAbl K O(OPMIIEHHIO Ja0OpPAaTOPHBIX U MPaKTUYECKHX paboT
00yJaromuMucs.

JlaHHBIE, TTOTydeHHBIE MIPU TTOMOIIY IIU(PPOBBIX JaTINKOB, BHOCATCS B JIEKTPOHHBIEC TAOIMIIBI, YTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCUMOCTEH MCCIIEAYEeMBIX BEIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBaHHMH 3THX TPa(UKOB J1eIaTh BBIBOJBI O XapaKTepe 3aBHCUMOCTH BEIMYHH OT BPEMEHH HIIH
apyrux —mapamerpoB. Ha  yrimyOGneHHOM — ypoBHE — 1menecooOpa3Ho  o0yyaTb  HPOBOJHTH



aNMpPOKCUMAIUIO BRIOPAHHBIX TOUEK UTOTOBOM rpauueckoil 3aBUCUMOCTHIO.

OTH HOBBIE BO3MOXXHOCTH IO3BOJISIIOT aBTOMATH3MPOBATh PYTHHHBIE TMPOLEAYPHl 3allOJHEHHS
TaOJIML, BBINOJIHEHHWE OJIHOTHUIIHBIX pacueToB, nocTtpoeHus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAIBHYIO YCTAaHOBKY M TIPUKPENHTH
dororpaduio B 3NEKTPOHHBIN OT4ET. Takum 00pazoM, OCYHIECTBISETCS MEPeXo]l K 0(hOpMIICHUIO
AJIEKTPOHHOI'O OTYETA O IPOAEIAHHOM SKCIIEPUMEHTE, IPOEKTHOM UIIM MCCIIEI0BaTENbCKON padoTe.

B03MOXXHOCTE HCITOJIE30BaHUS BI/II[€OH86J'IIO,I[CHI/IH 3a MpoucCCOM BBIITOJTHCHHSA IMMTPAKTUICCKUX pa60T
06yanOH_[I/IMI/ICSI HU3MCHIACT NMMOAXOJbI K OICHHNBAHUIO pa60T.

OJEeKTPOHHBIM OTYET O MPOAETAHHOM NPAKTUYECKOH padoTe MOXKET CONPOBOXKIATHCS
IpUKpeIvIeHHON  (oTorpadueid, KoTopass IO3BOJSIET OLEHMBATh IPABUIBHOCTH COOpaHHOU
OKCIIEPUMEHTAIBHOM  YCTaHOBKHM, Oo0Jieeé TIOJHO ONPEAesITh IOJHOTY H  IMPaBHIBHOCTh
IIPOJEIIAaHHOT O UCCIIEJOBaHMS, aHAJIN3UPOBATh JIOCTOBEPHOCTh IIPEJICTAaBICHHBIX
DKCIIEPUMEHTAIBHBIX  JaHHbIX. [Ipy OJZHOBPEMEHHOM BBIIIOJIHEHMM Pa3HbIMM  TPYNIIAMHU
0o0y4aroIuXcsl pasHbIX HCCIIEAOBATENbCKUX padoT 1es1eco00pa3HO HCMOIb30BaTh BUIE03AMHCh
BCEro xoaa pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTATHI,
CBSI3aHHBIE C NIPOBEICHNEM KOHKPETHOI'O IKCIIEPUMEHTA, HO U KOMMYHHUKATUBHBIC U PETYJISTUBHBIC
JEHCTBUS: IUIAHUPOBAaHUE padOThl, OTCICKMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIMsI B COBMECTHON AEATENbHOCTH, HATMYME (WIM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObBI
UX pELIEHUS.

Hcnonb3oBanue nupoBbIX J1a0OpaTOPHM CYHIECTBEHHO PACIIMPSIET CIEKTP BO3MOXKHBIX OIBITOB U
UCCJIEIOBaHHUM, 0COOEHHO ATO KacaeTcsl U3y4yeHus: OMOJIOTHUHU U XUMHUH.

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO MPOWJUTIOCTPUPOBATH HAa MPUMEpPE HU3YYEHHUS
AJIEKTPOMAarHUTHOM MHIYKIMU B Kypce (us3uku. [Ipu MCronp30BaHMM CTPEIOYHOTO aMIiepMeTpa
TPAAUIIUOHHO Ha6J'IIOI[aIOT JIMIIb q)aKT BO3HHMKHOBCHHA HWHAYKIIHOHHOI'O TOKa B IIPOBOAHHKE U
W3MEHEHHUE €r0 HaIPaBJICHUS NP U3MEHEHUU CKOPOCTH BHECEHMSI MarHuWTa WIHM €ro MOJSPHOCTH.
Hcnonp3oBanne HUQPOBOro AaTyuKa MO3BOJSET MONYy4uTh ocuuwmiorpammy JOJC HHIyKIUH,
BO3HHUKAIOILIEH B KaTyIIKE, IIPU MIPOJIETE Yepe3 HEE MAarHUTA. JTO MO3BOJISIET CPAaBHUBATh 3HAYCHHUS
MakcuMaibHbIx DJIC mpu mposere yepe3 KaTyIIKy MarHuTa C pa3HbIMU CKOPOCTSIMH U C pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJIy4YEHHOU 3aBHCHMOCTH, KOHCTPYMPOBaTh
SKCHICPUMCHTAJIBHBIC 3a/Ja4 110 U3YUCHUIO BHCKTpOMaFHHTHOﬁ UHAYKIOUU.

[MudpoBast nmabopaTopusi TO3BOJSET OPraHU30BaTh MPOCKTHYI0 M Yy4eOHO-HCCIEeN0BATEIbCKYIO
ACATCIIBHOCTE MIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHGypO‘IHOfI ACATCIIbHOCTH. Hanmuane
pa3HooOpa3HbIX HUMPOBBIX AaTYMKOB JTAET BO3MOXKHOCTH MPOBOJUTH CaMble pa3zHOOOpa3HbIC
WCCJICIOBAHMS, ONMUPAsCh HAa WHTEpEeChl oOydaromuxcs. B kauecTBe mpumepa MOXKHO TPHUBECTH
WCCIICIOBAHMSI DKOJIOTMYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY>KaIOIIEeH CPebl, N3yUYEeHUIO IKOJOTUUECKOTO COCTOSIHUSI TIOMEIICHUH NTKOJIBI, TIOYBHI, BO3IyXa
B HaceJIEHHOM MyHKTe U T.J. MccnenoBatenbckue paboThl ¢ UCIOIB30BaHUEM HU(POBBIX JATUNKOB
nenecoodpasno mpeziarate ydammmcs 10 - 11 kmaccoB B pamMkax oOs3aTeNbHOW JUIsl HUX
MPOEKTHON AEATENbHOCTU. BBINMOIHEHNE TaKUX MPOEKTOB SIBJISETCS OCHOBAHUEM JUJISl OLEHKH HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MNPEAMETHBIX PE3YIbTATOB, HO UTOTOBOU OLCHKHU OJOCTHXXCHUS
METaINpeIMETHBIX pe3yJabTaTOB OOy4YCHHs: KOMMYHHMKATHBHBIX (KOTOpPBIE OIICHHMBAIOTCS KaK B
mpouecce NpoBeleHHs padoThl, TaK M B MpoOIEcCe 3allUThl MPOEKTa WM HUCCIEJOBAHMS) H
PETYJIATUBHBIX (KOTOpBIE OLICHUBAIOTCS B IPOLIECCE BHIMOJIHEHMSI IPOEKTA).

OCHaH_IeHI/Ie AJI1 U3YUCHUSA (bI/I3I/IKI/I MNpeaAcCTaBJICHO B BUAC O60pyI[OBaHI/ISI A1 ACMOHCTPAalluOHHBIX
OTIBITOB ¥ 00OPYIOBAaHHMS JIJIsl TAOOPATOPHBIX padOT M YUYEHUUYECKUX OIMBITOB, BKITIOUAsT OOITYIO ISt



€CTECTBEHHO-HAYYHOTO IHUKJIA IU(PPOBYIO JIAOOPATOPHUIO, a TaKkKe IM(PPOBYIO JIAOOPATOPHUIO TI0
¢bu3uke (KaK JOMOTHUTEIBHBINA AIEMEHT JJIs YIIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMoHCcTpaniMoHHOE 00OpyI0BaHHE OOECHEeUYrMBAaeT BO3MOXHOCTh HaONIO/eHHs OOJIBIIMHCTBA
U3Y4aeMbIX SIBJICHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IPU ONTHUMAJIbHOM COYETAHUU
AQHAJIOTOBBIX M IU(POBBIX CPEICTB HAONIOIEHUS, aHalIM3a W3MEpUTENbHON uHpopmauuu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOM HIKOJIBI €CTh BO3MOXKHOCTBH JIEMOHCTPALIUHU KJIACCHYECKHUX
JEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB: IMajJieHue Tea B TpyOke HbioToHa, AeMOHCTpauus AeHCTBH
aTMocepHOro JaBieHHs, 3akoHa [lackams, wu3MeHeHUs oObeMa Tel TpU HarpeBaHHUU
(OXJIaXIeHUU), TPUTSHKEHUS Moyiekyndl u T.J. Habop mo »snekTpocTtaTHke [aeT BO3MOXKHOCTh
JEMOHCTpAallMM  3JIEKTPU3alMM TeJ, 3aKOHA COXpPaHEHMs 3apsijia, JHMHUA HalpsHKEHHOCTH
JJEKTPUYECKOTO TMOJds M T.J. U MOXET HCIHOJIb30BaThCs Kak 8§ Kiacce MpH HU3YyYCHHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3y4E€HUHU JIEKTPOCTATUKH.

[lpn mnpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COONIONATBCA TpPeOOBaHHS K WX
HarjisigJHOCTHU (SICHaSI U IIOHATHAaA IIOCTaHOBKaA OHI)ITa), BUIUMOCTH JI BCCX ydaAIIMXCA Kilacca (HpI/I
HAJIMYUM  MEJIKUX JeTaleil MCIONb3yeTcs MX YBEIMYCHHOE H300paKEHHWE TPU OMOIIH
BeO-KaMephl), SMOIMOHAIBHOCTH ¥, MO BO3MOXXHOCTH, 3aHUMATEIBHOCTH (IEMOHCTPAIMOHHBIN
OIIBIT JIOJDKEH BBI3BIBATh MHTEPEC YYaIIUXCs, CO3/aBaTh MOTHBAIMIO K HM3YYEHHIO TPEIMETa) M
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIPaBIICH).

Opnako peanm3anys AEATEIBHOCTHOIO IOAXOAAa B OO0y4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOTO AKCIEpUMEHTa Ha ydeHudyeckuid. Hampumep, mo MexaHuKe HCCIEI0BaHHE
KMHEMaTHYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTeNbHbIX JIBHKEHUN ITEPEHECEHO B
YUYEHHUECKUH S3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopynoBaHus. Ilpum wu3ydenun
AJIEKTPOAMHAMUKU J1a0OpaTOpHOE OOOpYJOBAHME IIO3BOJIIET HCCIEA0BaTh HE TOJIBKO 3aKOHBI
MNOCTOSIHHOTO TOKa, HO C UCIOJb30BAaHUEM KOMIIBIOTEPHOrO ocuuiuiorpada mo3Bosier
IpoHA0II0IaTh U UCCIEN0BATh JIEKTPUUECKUE LENH MEPEMEHHOrO TOKa, OJOK JHUOJI0B MO3BOJISIET
UCCIIEIOBaTh BOJbTAMIIEPHBIE XapaKTEPUCTHUKU aAuona. IlpW m3ydyeHUM ONTHKH J1abopaTopHOE
000py/si0BaHUE TO3BOJSET H3YYUTh 3aKOHbI T'€OMETPUYECKOM ONTHUKH (TPEJIOMJIEHHE CBETa B
HNOJYLWINHAPE M TOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | Moisdpu3alus), HCCleroBaTh AUQPPAKIMIO CBETa
(TudpakMOHHAS PEIIeTKA).

B cooTBeTcTBUM ¢ mNpeaMETHBIMU pe3yibTaTaMu o0y4deHHs (usuke oOopyaoBaHHe IJis
YYEHHUYECKUX OIBITOB 00ECIIeYMBAET MPOBEJCHHUE CIEAYIOIUX THIIOB paboT, CrpyNMnUpPOBaHHBIX MO
BHJIaM JEATEIbHOCTH, HE3aBUCHUMO OT MX TEMAaTUYECKOW MTPUHAICKHOCTH:

1. IlpoBeneHwe NPSIMBIX H3MEPEHHUH (GU3NIECKUX BEIHUUH (M3MEPEHUE MAcCChl, 00beMa KHUIKOCTH,
TEMIepaTypbl XKHUJIKOCTH, CHUJIbI, CHJIBI TOKA, HAMPSIKEHHs) C MCIOJIb30BAaHHMEM AaHaJOTOBBIX H
1 (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJlaHHBIX MPEINOIOKEHUN (TpsAMbIE U3MEPEHUsT (PU3NYECKUX BEJIWYMH U CPaBHEHHE
3aJJaHHBIX COOTHOILIEHWM MeXay HuMu). Hampumep: mpoBepka yCIOBUM IJIaBaHHs Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MapalIeIbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..

3. Pacuer 1o noyiydyeHHbIM pe3yJbTaTaM MPsSMBIX MU3MEPEHHH 3aBUCUMOIO OT HHMX Mapamerpa (B
OCHOBHOI1 1IKOJ€E) U KocBeHHbIE u3MepeHus (B 10 - 11 kiaccax). Hanpumep: yckopenue Ttena npu
PaBHOYCKOPEHHOM  JIBUKEHHH, YCKOpPEHHE CBOOOJHOIO TaJeHMs, JKECTKOCTb MPYKHUHBI,
KO3 PHUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHN4ecKas paboTa U MOIHOCTh H T.JI.



4. HabGmoneHue sSBIGHUH M TIOCTAHOBKA OMBITOB (HA KAa4eCTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
dakTopoB, BIMSIOUIMX Ha [pPOTEKaHWE JaHHBIX sBiIeHui. Hampumep: mnpsmMonuHeiiHOe
pacrpocTpaHeHHE CBETA, JUCIIEPCUS CBETa; M3yUCHHUE CBOMCTB M300PaKEHHS B TJIOCKOM 3epKaje
T.II.

5. HccnenoBanuwe 3aBUCHMOCTH OJHON (U3WUYECKOW BEIMYHMHBI OT JPYrOM C TMpeICTaBICHUEM
pe3ynbTaTOB B BUIE rpaduka W pacueTa MCKOMOTO Mapamerpa. Hampumep: 3aBHCHUMOCTH MyTH
PaBHOMEPHO JIBIDKYIIETOCS Tela OT BPEMEHH JIBH)KCHHUSI TEJa; CHUJIbI TPEHUS CKOJIBKCHUS OT CHIIBI
HOPMAJIBHOTO JJABJICHUS, Ka4ecTBa 00paOOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOMIAU CONPUKOCHOBEHHS TEN; CHJIBl YIPYTOCTH OT YJIMHEHHS TPYXXUHBI; BBITAIKHUBAIOIICH
CWJIBI OT 00beMa MOTPYKEHHOH YacTH Tella W OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCHMOCTH OT
IJIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO IOTPY>KEHO TEJIO U T..

JlaGopaTopHoe o00opyaOBaHHE O0OECIEUUBACT CAMOCTOSITCIIBHBIA YYEHUUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3inuHble GOopMbl: PPOHTANBHBIN SKCIIEpUMEHT ((PPOHTANBHBIE OMBITHI U
naboparopHbie PabOTHI), padOTHl MPAKTHKYMa, y4eOHO-HCCIICIOBATEIILCKHE PA0OTHI U MPOSKTHI
JKCIIEPUMEHTANLHOrO xapaktepa. [Ipm 3TOM HOPMATHBHO-00s3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(OCHOBHasI WJIM CpelHsAs LIKOJIa) sBIseTcS (POHTANbHBINA 3KCHepuMeHT. MIMeHHO mocpeacTBoM
(GpPOHTAIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIC PEe3YNIbTAaThl JKCICPUMEHTAIBHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKA3aHHBIM BBIIIIE
IATH TUIaM padoT. JIabopaTOpHBINA MPAKTUKYM IIEJIeCO00Pa3eH TONBKO MPHU YIITyOJICHHOM YPOBHE
U3YYEHHUS MIpeIMeTa.

OnTuManbHBIM IS TOCTHIKEHUS 1efieil mpoBeneHus (POHTAIBHOTO HSKCIEPUMEHTa SIBISETCS
Mpe/ICTaBICHHE JabOpaTOPHOTO OOOPYAOBAHUS M MAaTEPUATIOB B BUJIE TEMATHUYECKUX KOMILUIEKTOB
M0 MEXaHWKe, MOJEKYISIpHOU (pu3mKe, NMEeKTpUUecTBY M onTuke. lcnonap3oBaHuE TeMaTUYECKUX
KOMILJIEKTOB CITOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAKHEWIIIETO YMEHUS, KaK MOAOOD YHaIIUMUCS
000py/lOBaHUsT B COOTBETCTBUU C II€NbI0O HCCIENOBAaHUS U3 U30BITOYHOH HOMEHKIATYPHI
MPEJJI0KEHHOTO0 KOMIUIEKTA; MO3BOJISET MPOBOIUTH 3KCIEPUMEHTANIbHYIO padoTy Ha Jr0O00M 3Tare
YpOKa; YMEHbILIAEeT TPYAOBBIE 3aTpaThl YUMTENs MpPU MOATOTOBKE K YpOKaMm, IOCKOJBbKY HE
TpeOyeTcs epeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHYCCKUX pa60T BA)XKHO HMMCTb B BUIAY, YTO HNPCIMCTHBIC PE3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKT€pa MOryT OBITH OCBOEHBI TOJIBKO IIpru OITHUMAJIBHOM COUYCTAHHUU
KpaTKOBPEMCHHBIX (I)pOHTaHBHLIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paT0pHLIX pa60T.

BaxHnoe 3HaueHume umeer TOT (pakT, 4YTO B cocTaB (POHTAIBLHOIO OOOpPYIOBAHUS HApPALY C
AQHAJIOTOBBIMH BXOASAT M LU(POBBIE cpencTBa u3MepeHUs. K HUM OTHOCSTCS 3JIEKTPOHHBIN
CeKYHJIOMEp C JaT4MKaMM, OSJIEKTPOHHBIE BeChl M JaTyMKu LudpoBoi nabopatopuu. Takum
0o0pa3oMm, Ipu NPOBEACHUN PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJIE YYEHUKH 3HAKOMATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUH U BBIYUCIICHUH.

brnokx oOopynoBaHusi A ydeHHYecKMX paboT mo ¢usuke cPopmMupoBaH Ha 0Oaze mepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa Mo  (usuke.
Ucnonp3oBanne mpuOOpOB W OOOpYIAOBaHWUS C E€AWMHBIMH I BCEX  OOYYaIOMIUXCS
XAPaKTCPUCTUKAMH MO3BOJIACT CTAHAAPTU3UPOBATL MPOLUCAYPHI BBIIIOJIHCHUA 3KCIICPUMCHTAJIbHBIX
3aJJaHUi Ha dK3aMEHEe U 00ECHeUNTh HAJEKHYIO OLEHKY pe3yJIbTaTOB Ha OCHOBAHUM IKCIEPTHOMN
IMPOBCPKHU OTBCTOB 06y11a101m/1xc;1. HpI/I 9TOM OCHOBAaHHMEM [JIs1I BbIBOAA O IIPABUIIBHOCTU
IPOBE/ICHUS JIaHHOTO OIbITAa SBISIOTCA PE3yNbTaThl, IMOJYYEHHBIC YYAIIUMHCA IOCPEICTBOM
NPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUECKUX BEITHUUH.



HaGop s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOIO SK3aMeHa oO0ecleunBaeT pazpaboTKy
HECKOJIbKUX OJHOTHUIIHBIX 3aJaHUI MPHU UCIOJIB30BAaHUM OJMHAKOBOIO OOOPYAOBaHMS C Pa3HbIMU
XapaKTEePUCTHKAMH. DTOT MOIXO0/ 1IeJIeCO00pa3HO UCIOIB30BATh U MPHU MPOBEACHUHN (HPOHTAIBHBIX
OMBITOB U JabopaTOpHbIX padoT. Hampumep, npu npoBeieHUN UCCIEI0BaHUS 3aBUCUMOCTH CHJIbI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B KJIACCE TPYIIIBI, KOTOphIe OYyAYyT MPOBOIUTH JaHHOE
UCCJICOBAHNE, UCIIONB3Ysl PE3UCTOPHI C Pa3HbIM COIPOTUBIIECHUEM, U JIaMnoukKy. Ilo pesynpTaram
MOYKHO CPaBHUTH MOJYYECHHBIE 3aBHCUMOCTH, OOCYIUTh TPAHMIIBI BBHINOJHEHHUs 3akoHa Oma i
y4acTKa LENH, OIPEIEIUTh COIIPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO HIPU HPOBEAECHUH (PPOHTAIBHBIX OINBITOB U JIAOOPATOPHBIX paboT B
OCHOBHOM IIKOJIe TpeOyeTcs 3aHch pe3yabTaToOB BCEX MPSMBIX U3MEPEHUH ¢ yueToM abCOMOTHON
HOrPEHIHOCTH.  3]1eChb INPU  MCIOJIB30BAaHUM  TPAJULHOHHOIO  000pyaoBaHUS (MEH3YpOK,
JUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJIBTMETPOB aAOCOIIOTHYIO
HOTPEIIHOCTD 11€J€CO00Pa3HO CBA3BIBATH C LIEHOW JlesieHus Mpubopa, a npH nepexojae K HUPppoBbIM
UHCTpyMeHTaM (mudpoBbIe Bechl M AAaTYMKH) YYUTh paboOTaTh C OMUCAHUSAMHU 3TUX MPHOOPOB,
BbIJIENIAS JaHHbIE 00 aOCOJIOTHOW MOrPEeUIHOCTH, JUOO MpeajsaraTh 3HAYEHUE IOrPEIIHOCTU B
TEKCTE 3aJJaHuM.

[Ipu mpoBeneHUU WHCCIEAOBAHUS 3aBHUCUMOCTEH OJHON (U3NYECKOW BEIMYMHBI OT JIPYroi
yyaniecsi O KHBI OCBOUTH TIOCTPOSHUE TPaPHUKOB ¢ yKa3aHHWEM aOCONFOTHBIX MOTPEIIHOCTEH, a
IIpU MPOBEACHUU PabOT Ha MPOBEPKY MPEATOTIOKEHUHN - YMETh CPAaBHUBAThH 3HAYCHHUSI IBYX MPAMBIX
U3MEPEHHN C yd4eToM aOCOJIIOTHOM MOTPENTHOCTH (HAmpuUMep, IMyTEM CpPAaBHEHHS WHTEPBAJIOB
MOJIyYEHHBIX 3HA4YeHH Ha 4yucinoBod ocH). [IpoBeneHune u3mepeHuil M HCCIeIOBaHUN B Kypce
¢umzuku 10 - 11 kiIaccoB JOMOJHSIOTCS MCIOJb30BAHUEM OTHOCHUTEIBHBIX IOTPEITHOCTEH,
yyamuecs AOJDKHBl HAYYUThCS pACCUMTHIBATH OTHOCHTENIbHBIE MOTPEHIHOCTH B MPOCTEHIINX
CITy4asix IPsIMBIX U3MEPEHHUM U CPAaBHUBATh TOUHOCTH PA3JIMUHBIX U3MEPEHUH.

OOpaimaeM BHMMAaHME, YTO OLEHHMBAHUE JIAOOPATOPHBIX pabOT NOJKHO 0a3upoBaThbcs, KaK U B
KPUTEPHSIX OLIEHMBAaHMs SKclepuMeHTalbHbIX 3amaHuii KMM OI'D, He Ha mnpaBWIBHOCTH
odopmienns otdera o pabore, a HAa MPABWIBHOCTH JIEHCTBHUI MO cOOpPY YCTaHOBKH, MPOBEIECHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHUOOPOB.

OcHaienue uist U3ydyeHus: OMOJIOTUN TMPEICTABICHO KOMIUIEKTaMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparToB, repdapueB W KOJUIGKLIMI MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke LuppoBOH
naboparopuelt A MpoBeIeHUS MpakTuuecKux padot. Kpome Toro, npu n3ydeHun OMOJIOTHU MOXKET
UCTONb30BaTh IH(ppoBas maboparopuss 1O OHUONOTUM (KAaK JOMOJHUTEIbHBIA 3JIEMEHT Ul
YTIyOJIGHHOTO M3y4YeHUs Kypca).

B yuebHOM mpouecce ydaiuecss JOJKHBI MOJTYYUTh BO3MOKHOCTh UYBCTBEHHOTO BOCHPUSTHUS
U3y4aeMbIX SIBICHUN M 00beKTOB. OHAKO M3ydaeMble SIBIEHUS M OOBEKTHl HE BCErJa MOTYT OBITh
HEMOCPEACTBEHHO BOCIPOM3BEIEHBl WIM I0Ka3aHbl B y4eOHOM momelieHuu. B stom ciydae
ydeOHOe 000pylOBaHUE Aa€T BO3MOXKHOCTh MX BOCIPOU3BECTH OIOCPEIOBAHO, YEPe3 KOJUIEKIHUIO,
repOapHbIil TMCT, MUKPOIIPENapar, MoJiejb, BU1€0pparMeHT U T.11.

Brnaxxnele mnpenapaTbl MpenCTaBISAIOT €000 HaTypalbHble OOBEKTHI, CMOHTHPOBAHHbBIE Ha
CTEKJISTHHOW TJIACTUHKE U OIYILEHHBbIE B CTEKJISIHHBIN HUWIMHIAP C KOHCEPBUPYIOIIEH *KHUIKOCTHIO,
1100 MpencTaBleHHBbIE B IUIACTHKE. 3/1€Ch MPEAIaraloTcsl TOTaJbHbIC MpenapaTsl, MO3BOJISIONINE
M3ydaTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero 4yactu, (Hanmpumep: "Kopenb 60600BOT0O pacTeHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TNpenapaThl, NpeAHA3HAYCHHbIE JUIS H3Y4YCHUs
BHYTPEHHETO CTPOCHHS OpraHM3Ma WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHHE
asrymkn”, "BHyTpeHHee cTpoeHue NTHibl"); OHOoJI0rnyeckie npenapaTsl, Jaroliye MpeicTaBlieHue



0 CTagusX pa3BUTHS opranusMa (Hampumep: "Pa3zButue koctuctoi pwiObl", "PazButne Kypuis").
Braknble npenapaThl UCIONB3YIOTCS KaK pa3JaTOYHbIN MaTepual B Ipolecce AEMOHCTPALUU IpU
U3YYEHHH HOBOIO Marepuaja WIA B IIPOLECCE BBIIOJHEHUS MPAKTUYECKUX 3aJaHMi,
pa3paboTaHHbBIX Ha UX OCHOBE.

['epOapun - coOpaHue NPeCcCOBAaHHBIX, 3aCYILIEHHBIX PACTEHUN WIIM UX YacTeH MOMOIalT U3ydaTh
pacTeHue B KaOMHETe M y3HaBaTh €r0 B IIPUPOAE, a repOapusanus - HauOojee MPOCTOM crocod
COXpaHEHMsI PACTEHUH M MX YacTell B TeueHHe JJIMTEIbHOro BpeMeHH. B mepeune npeanaraercs
cucTeMaTHyeckuii repoapuii (Hanpumep, "OCHOBHBIE TPYIIBI pacTeHUU'") U repbapuil mo oOen
Ouosnoruu (KOTOpBIA TO3BOJIAET MPOMUIUIIOCTPUPOBATH HM3MEHUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYECKHe KaTerOpHH U BUA000pa30BaHKE, AUBEPTEHIINS U KOHBEPT€HIIUS, TOMOJIOTHYHBIE U
aHAJIOTUYHBIE OpraHbl, pyJIUMEHTapHbIE OpraHbl, apoMop(o3, uanoaganTanus GeHoTun U reHoTHII,
NOJIMIUIONINS, OTAAJeHHas TuOpuau3anus, B3aUMOJAECUCTBUE pPACTEHUH C aOMOTHYECKUMHU
dakTopamMu cpeipl, B3aUMOJIEHCTBHE pacTeHUil ¢ OmornyeckuMm (axkropamu cpeabl). ['epbapHbIit
MaTepuail UCIOJIb3YIOT KaK pa3fAaTO4yHbI MaTepuall sl IEMOHCTPAIMHM U3Y4aeMbIX OOBEKTOB, JUIs
BBINOJIHEHUS] MPAKTUYECKUX 3aJaHUi NpU 3aKpeIUICHUH MaTepualla MM JUArHOCTHKH Y4eOHBIX
pE3yIbTATOB.

Takxe mpeAcTaBleHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IO
omnpeneseHHbIM Mnpu3HakaM. OObEKTaMH WX MOTryT OBITh pachpaBiCHHbIE U 3aCYIICHHBIC
HACEKOMbIE, PaKoOoOpa3Hble, PaKOBHHBI MOJUTIOCKOB, OT/AEIbHBIE YacCTU CKEJIETOB >KUBOTHBIX. B
KOJUICKIIUAX COYETAIOT HATypajbHbIE OOBEKTHI C MX M300paKEHUEM B BUJIE PUCYHKOB MJIH MYJISDKEH
- umutauuid. [IpeanoxkeHHpie B nepedyHe MOp(oIoruueckre KOJICKIUU JAl0T IMPEICTaBICHHE O
BHEIITHEM CTPOCHUM OpPraHOB WJIM WX YacTeW, IO3BOJISIOT TPOBOJUTH CpPaBHEHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U uepThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsI0B HACEKOMBIX"
U JIp.); 00111e0M0IOTHYECKHEe KOJUIEKITUU TTO3BOJISIOT BRISICHATH B3aUMOCBSI3H B OPTaHUYECKOM MUPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, IMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "lIpuMepsl 3aUTHBIX MTpUCTIOCOOIeHUH Y HacekoMbIx"). Komnekmuu, kak u repoapuu,
UCTIONB3YIOT KaK pa3aTOYHBI MaTepuan Juis JAEMOHCTpallMd M3y4aeMblX OOBEKTOB, IS
BBITIOJTHCHUS MPAKTUYCCKUX 3aJaHUi TPH 3aKPEIICHUH MaTepwalia WU JTUArHOCTUKU YYeOHBIX
pE3yNbTaTOB.

O3HaKOMJICHHE Y4YaIlUXCSl C MHUKPOCKOIMYECKMM CTPOCHHEM JKUBBIX OPIraHHM3MOB - OJIHA U3
[VIaBHEWIIUX 337a4 HayKH, IO3BOJISIOIIMX TOJBECTH IIKOJbHUKOB K IOHMMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. J{is mposeeHus J1abOpaTOpHBIX pabOT B HUPPOBYIO TAOOPATOPHIO BKIFOUEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/Abl 1 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
OCHAIIIEHUE JUI IPOBEACHUS JIaOOPaTOPHBIX padoT.

[Mudpposast naboparopus BKJIOYAaeT HAOOp M M3rOTOBJIEHHUS MHUKporpenapatoB. Cpexue
IpenapaTsl M3rOTAaBIMBAIOT A HEMENJIEHHOIO paccMOTpeHusa. K HUM OTHOCATCA KUAKOCTHBIE
(0OBEKTHI OOBIYHO TTOMEUIAIOTCS B BOAY, a MpenapaThl COXPAHSIOTCS B TEUEHUE HECKOJIbKUX JTHEN),
cyxue (HampuMmep, 4YacTUIly NTHYbEro IMepa, NPOCTO MOJOXHUTh HA MPEIMETHOE CTEKJIO U
MUKpPOCKOIIUPOBATh), JKMBbIE IMpemapaThl (Ma3Ku - Kaluld >KUJIKOCTH, HampuMep KpOBU) H
BUTAJIbHBIE TpenapaThl (KOTOpbIE HCIOIB3YIOTCS JUISI H3YYEHHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTeHmmMx, KOJOHUM Bojopociei), [uisi HaOmoneHus ABMXKeHUA (Tydenbku, ameOsl).
[TpuroroBneHre MUKpoNpenapara BoIpabaThIBaeT y y4yalllerocss HaBbIKM CaMOCTOSATENIBHOM paboTHI,
AaKTUBU3UPYET UX [TO3HABATENIbHYIO JESATEIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOAMKON HAydHOTO
uccnenoBanus. B mudpoByio 1abopaTopuio BKIIOUYEH TAaKKe M HAOOp MUKPOIpPENapaToB, KOTOPHIHA
COJEPXKUT IIOCTOSHHBIE Ipemnaparbl, JOJroe BPEeMs COXPAHSIOIIMECS B IPUTOJHOM Ui
MUKPOCKOIIMPOBAaHMSI BUJIE.



CnexyeT OTMETUTh, YTO HApsAAy C HUCHOJIb30BAHHEM [EPEUMCIICHHOTO BHINIE Y4eOHOTO
000py/I0BaHUsl BaXHYIO POJIb B U3YYEHHUU OHMOJIOTHMH WIPAIOT NMPUPOAHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHU MOTYT 00ECHEYNTh HAMOOJIBLIYI0 KOHKPETHOCTh M TOJHOTY
3HAHUU y4alluXcs, MOMOTalT (HOPMHUPOBAHHUIO Yy HUX MPaBUWIbHBIX Ouosornyeckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTaM OTHOCAT PACTCHUS, KHBOTHBIC KUBOTO yroJiKa, akBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTaMU SBIIAIOTCS JKCKYpCHUU B
OMoNoTHYecKre M KpaeBequecKue My3er, OOTaHWYECKHE Cajibl, 300MapPKH U OKPYKAIOIIUE MIKOTY
€CTECTBEHHbIE U HCKYCCTBEHHBIE IPUPOJAHBIE COOOIIECTBA.

TpaguiuoHHble OMOJOTHYECKHE MYJSHKM M MOJIEIM B HACTOAILIEE BpeMsl YCIEHIHO 3aMEHSIOTCS
U(pPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACO(PpPAarMEHTaMM, aHMMAIlUEH, BUPTYyaJbHBIMU
naboparopusmu. L{udpossie oOpazoBaTenbHble peCypchl HE MOTYT CTaTh IMOJIHOIICHHON 3aMEHOM
peabHBIX MPHUPOTHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH IO3HAKOMHUTBCA C 0oJiee HIMPOKHM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH JUIsl MHTeHCHU(UKAaUU 00pa30oBaTeNbHOTO Mpolecca U
00eCTeunBaOT  HE3aMEUIMTENbHYI0  OOpaTHYI0  CBSI3b, KOMITBIOTEPHYIO  BU3YaJIM3AIUIO
uH(pOpMaIlMK, aBTOMATU3ALIMIO YIIPABIEHUS y4eOHOM AEITETbHOCTBIO U KOHTPOJIb €€ PEe3yIbTaTOB.

OcHamienne Ui W3YYEHUS XMMHW TPEICTABICHO B BHJE JEMOHCTPAIMOHHOTO 0O0OPYIOBaHHS,
KOMIUIEKTa XMMHUYECKUX PEaKTHBOB C HEOOXOAWMBIM 00OpYyIOBaHHEM H3 OOIIEro KOMILICKTa
nocynsl M1 000pyIOBaHUS ISl YUEHHUECKUX OIBITOB M KOMIUIEKTa Koyuiekiuid. Kpome Toro, mpu
U3y4CHUU XUMHHU UCTIONI3YETCs 00IIas Ui eCTeCTBEHHO-HAYYHOTO [IUKIIA [I(poBas 1adopaTopus,
a Take UdpoBas J1adOpaTOpUs MO XUMHUHU (KaK JOTOTHUTENBHBIA AJIEMEHT IS YIIIyOJIEHHOTO
U3YYCHUS XUMHUH).

JleMOHCTpallMOHHBII HKCIEPUMEHT SIBJISETCS Ba)KHOM 4YacTbio OOyuYeHHMs] XHMHH. 3J]1eChb BaKHO
MOMHMTb, YTO MPHU €ro NMPOBEIECHUU 00A3aTENbHO JIOJKHBI OBITH COOJIOJEHBI BCE HEOOXOIUMBIE
JTalBbl:

IIOCTaBKa LIeJIN DKCIIEPUMEHTA,

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

IIJIAHUPOBAHUE MOPSALKA IPOBEACHUS,

OIMCaHUE UCXOIHBIX BEIIECTB,

IIPOTHO3UPOBAHUE 0’KM/IAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHHUN U PE3YJIbTAaTOB SKCIIEPUMEHTA,
ONMCaHUE U3MEHEHUH, MPOU30LIEANINX C BENIECTBAMHU,

(opMynHpOBKa BEIBOJIOB U3 IKCIIEPUMEHTA,

CO3J1aHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABIICHUE YPABHEHUS PEAKLIUMN.

B mnporecce mpoBeneHUs IEMOHCTpAIMii, ydalluecss OCBaWBAIOT JTallbl TPOBEICHHS OIIbITA,
nodroMy Haubonee 3(PQPEKTUBHBIM SBISETCS HE MPOCTOE OINHCAHUE ONbITa YYHUTENEeM, a
WCIIOJIB30BaHUE 3BpUCTUUECKOU Oecenmpbl. [lpm peanmusamuu Takoro creHapus Jaxe HE OYeHb
CJIOHBIN OTBIT 3aHUMAaET JAOBOJIBHO MHOTO BPEMEHH, HO CIIEZIOBAaHHE €My TO3BOJISIET 00ECIEUUTh
MOHUMaHWe OOYYAOIIMMHUCS TIPHUEMOB HAYYHOTO TIO3HAHWS M WCIOIB30BaHHE UX YXKE B
CaMOCTOSITEJIbHON JESITEIbHOCTA B MPOLECCe YUYEHUUYECKOTo 3kcnepumenTa. Ha HagaibHOM »Tamne
n3ydeHuss xumun (B 8 - 9 Kiaccax) MMEHHO TAaKOW TOJXOJ] TO3BOJISIET JOCTHYh MaKCHMAaJTbHOM
3 PEKTUBHOCTH OT MPOBEAEHUS JTaOOPATOPHBIX U MPAKTHUECKUX PadoT, a Takke CPOPMHUPOBATH Y
YYaIuXxcsi OTBETCTBEHHOE OTHOIIIEHUE K SKCIIEPUMEHTY.

[Ipy OLIEHWBAaHWM YYEHHYECKUX NPAKTHUECKUX paboT 1enecoo0pa3HO YUMTHIBATh IOAXOJIbI,



UCIIOJIB3YIOIIME B OK3aMEHALMOHHBIX MaTrepuasax. Tak, B HACTOsIllee BpeMs Ipeiaraercs
9KCHEPUMEHTAJIbHOE 3aJ]aHue, IIPEeAYCMaTPHUBAIOILEe BEIOOP ABYX BEILECTB U3 MATH IPEIJIOKEHHBIX
U IPOBEACHUE C HHUMM PEAKIUM, OTPAXKAIIIUX XUMUYECKHE CBOMCTBA YKAa3aHHOTO B YCJIOBUU
3ajaHus BemlecTBa. OlleHMBaHME MJET HAa OCHOBAaHMM OTYETa YYEHHKAa O IPOJAEIaHHOM pabore
(YpaBHEHHs peakIfii, BBHIBOJABl O HAONIOJCHHUSX) M Ha OCHOBAaHMM MPSIMOTO HAONIONEHHS 3a
JeHCTBUSAMHU YUEHUKA IO MPOBEACHUIO OMbITOB. IIpu 3TOM BBIAENAIOTCS 3Talbl 0TOOpa BELIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH WHCTPYKIIMU K paboTe.

Baxkneimum HanpaBieHHEM KaK JEMOHCTPALIMOHHOTO, TAK U YUEHUYECKOTO 3KCIIEPUMEHTA J0JKHO
CTaTh HCIIOJIb30BaHUE LUGPPOBON J1abOpaTopuu, KOTOpasl MO3BOJSET OPraHM30BaTh XMMHUYECKUN
9KCIICPUMCHT Ha IIPUHIUIINAIIBHO HOBOM YPOBHC, HepeﬁTH OT KauyeCTBECHHOM OLICHKHU Ha6.HIOI[a€MBIX
SBJICHUA K CHCTEMHOMY aHalu3y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ marunkamu
upoBoi J1abopaTopur 00eCTieunBaeTCs aBTOMATH3HPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
HKCIEPUMEHTA MOXKET OTOOpakaThCsl B BHUJE I'pa)MKOB MM MOKa3aHUN MpUOOPOB, a pe3ysIbTaThl
SKCIICPUMCHTOB MOTI'YT COXPAaHATHCA OJIUTCIILBHOC BPCEM:. Haubonee AKTYyaJIbHBIM IJI1 XHMHUH
ABJISICTCA NEPeXo] K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBHIM MOYKHO MpPOMJIIFOCTPUPOBATH
CICNYIOIIMMH TPUMEpPaMH: U3YYCHHE CTPOCHHUs TUIAMEHH, ompernesneHue PH B pasHbIX cpepax,
OIpeieIeHue CKOPOCTH PEeaKIMM, U3yYeHHE BIMSHUSA KOHLIEHTPALUU U TEMIIepaTypbl Ha CKOPOCTh
peaKIuu.

[Tudposas nabopaTopusi MO3BOISIET PEATU3OBATH MEXKIIPEIMETHBIE CBSI3U C JIPYIMMHU MpeIMEeTaMu
€CTECTBEHHO-HAYYHOI'0 IMKJIA, IIOCKOJIBKY JAa€T BO3MOXKHOCTBH BBIIIOJIHATh WHTEIPUPOBAHHBIE
yueOHbIe MCCIIEIOBAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHATh U OCBAUBATh JIEMEHTHI CTATUCTUKU
Y UTHPOPMAIIMOHHBIE TEXHOJIOTUH.

Ipunoowcernue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPY/IOBAHUSI,
PACXO/JHBIX MATEPHUAJIOB, CPEJCTB OBYUYEHUS U
BOCIHHUTAHUSA J1J151 CO3JAHUS U OBECIIEYEHUS
OYHKLHUOHUPOBAHUS HEHTPOB OBPA3ZOBAHMUS
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'HMYECKOM
HAIIPABJIEHHOCTEMH "TOYKA POCTA" B
OBILEOBPA3BOBATEJIbHBIX OPTAHU3ALIMSIX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU !
MAJIBIX TOPOJIAX

Tabruya N 1

CTAHJAPTHBIA KOMILJIEKT



HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUYECKHE
XapaKTEPUCTUKH

KoanuecTtBo enunmnin
IUIS
00111600pa30BaTENIbHBIX|
OpraHu3aiui, He
SIBIISIIOIIUX CSI
MAaJIOKOMIUIEKTHBIMH,
€Jl. U3M.

KoanuectBo enunmnin
IS
0011e00pa30BaTEIBHBIX]
OpraHu3alnii,
SIBJISTFOILIUX CST
MAaJIOKOMIUIEKTHBIMH,
€Jl. U3M.

ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1. |O6mee o6opynoBanue (pusnka, XUMHUsI, OUOJIOTHS)
1.1. [Hudposas [{udpoBoii qaTunk 3 mr. 2 wT.
maGopaTopust PIIEKTPOITPOBOIHOCTH
ydeHHUYeCcKas [{udposoii natunk pH
(busuka, xumus,  |[ludpoBoii gaTynk
OHOJIOTHS) [TOJIOKCHHUSI
[{ndpoBoii qaTunk
TeMIepaTypbl

[{ndpoBoii qaTunk
A0COJIFOTHOTO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
maTunK

Becsl 2eKTpOHHBIE
yaebnbie 200 r
Muxkpockor: nuppoBoi
MJTH ONTHYECKHH ¢
yBenmudyeHuem ot 80 X
HaGop 1715 M3roToBIeHUs
MUKpOTIpEIiapaToB
Mukpornpenapatsl
(Habop)
CoequHUTEIbHbIE
[POBOJIa, TPOrPAMMHOE
oOecneucHue,
METOTMICCKUE YKA3aAHHS
KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJIsl OTIBITOB IO
MEXaHHUKE

KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJIsl OTIBITOB IO
MOJICKYJISIpHON (hU3UKe
KOMITJICKT
COIYTCTBYIOIIHUX
PIIEMEHTOB JIJISl OTIBITOB IO
PIEKTPOANHAMUKE
KOMITJICKT




COIYTCTBYIOIINX
PJIEMEHTOB JIJIL ONBITOB T10
OIITHKE

1.2.

KoMIuiekT nocyasl
1 000pyI0OBaHUS
11 YYeHUYECKHUX
OTBITOB ((hU3HUKa,
XUMUSI, OUOJIOTHS).

[[ITaTHB J1a00paTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[pemapoBaTbHBIX

Jloxka 11 COKUTaHus
BEIIECTB

Crynka dapdopoas ¢
[TECTUKOM

HaGop 6anok st
XPaHEHUS TBEP.IBIX
peakTuBoB (30 - 50 mu)
HaGop ckiistHOK
((h1aKOHOB) JJIs1 XpaHECHUS
[PAaCTBOPOB PEAaKTHBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st moTy4eHust
ra3oB

CrinproBKa

["oprouee 11 CIUPTOBOK
DunbTpoBanbHas Oymara
(50 mmT.)

Kon6a konndeckas
[Tamouka cTexisiHHAs (C
[PE3UHOBBIM
HaKOHEUYHHUKOM )
Yarreuka st
BEITIAPUBAHHUS
(BBITapUTENbHAS
Jareyka)

MepHbIN HWIHHAP
(TJIaCTUKOBBII)

BopoHka cTekIssHHas
(Mamas)

Crakan crexnsHHbIN (100
MIT)

["azooTBO/MHAs TPyOKa

bI1OJIOI' 1A

KoMmieKkT BiIakHbIX
[penaparoB
[IEMOHCTPALIMOHHBIH

Ha3HA4YCHMUE:
NIEMOHCTPALIMOHHOE,
MaTepual KOHTeHHepa:
[JIaCTHK,

TEpPMETUYHAS KPBILIKA:

HaJTM4HE,

1 mIT.

1 mIT.




KPEIUICHHE DKCIIOHATA:
Hau4ue,
KOHCEPBHPYIOILIEE
BELIECTBO: HAIMYUE,
HaKJIeWKa ¢
HAaUMEHOBAHHEM:
HaJIU4ue.

He meHee 10 mpemnapaToB
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxxusiii npenapat
"be3zyOka"

BiaxHbli penapar
"T"aqroka"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJUTFOCKA"
BitayxHb1 Ipeniapar
"BHyTpeHHee cTpoeHue
KpbICH"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
nArymKu"

BirayxHb1 ipeniapar
"BHyTpeHHEe cTpoeHMe
ITHULBL"

BirayxHb1 Ipeniapar
"BHyTpeHHEe cTpoeHMe
pHIOBI"

BiiayxHb1 Ipenapar
"Kapacp"

BiiayxHb1 Ipenapar
"Kopenb 6000Boro
pacTeHus ¢ KiyoeHbkamu"
BirayxHb11 penapar
"Kpeserka"

BirayxHb11 penapar
"Hepenna"

BirayxHb11 penapar
"Pa3BuTHeE KOCTHCTOM
PBHIOBI"

BitayxHbII nIpenapar
"PasButne Kypuupr"
BitayxHbII nIpenapar
"Crupomenysa"
BitaykHb1I Ipenapar
"Tputon"

BitaykHbII nIpenapar
"Uepemaxa 6omoTHas"




Brnaxnsiii npenapat "Yx"
BitaykHbII Ipeniapar
"HH_IepI/IHa"

2.2.

Kommexkr
repOapuen
[IEMOHCTPALIMOHHBII

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

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

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXKE
CIIHCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuii

" [lukopacTyiue
pacTeHus"

["epbapuii "KopmoBsie
pacTeHus"

["epbapuii "KynbTypHble
pacTeHus"

["epOapuii
"JlexapcTBEHHbIE
pactenus"

["epOapuii "MenoHOCHBIE
pacteHus"

["epOapuii "Mopdonorus
pacTeHni"

["epOapuii "OcHOBHBIE
CPYIIIBI PACTEHUI"
["epOapuii "PactutenbHble
coooO1ecTsa"

["epOapuii
"CesbCKOX 0351 ICTBEHHBIE
pacTeHus”

["epOapuii "SAnoBuThie
pacTenus”

["epOapwuii kK Kypcy OCHOB
o oOuiei 6uonoruu

1 mrT.

1 mrT.

2.3.

KoMIuiekT

Ha3nauenue:

1 mT.

1 mT.




KOJLIEKITUHI
[IEMOHCTPALIMOHHBIH
(110 pa3HBIM TeMaM
Kypca Ouojorun)

TEMOHCTPAIIMIOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIu4ue,

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

Kommmekus
"["010CEeMCHHBIC
pacteHus"

Komnexnus "O6urarenu
MOpCKOro jaHa'"
Konnexmus
"[TaeonToNnorNYecKas"
Konnexmus
"[IpencraBurenu oTpsI0B
HACEKOMBIX'" KOJIUYECTBO
HACEKOMBIX: He MeHee 4
Komnekuust "Ipumepst
BalIUTHBIX
[PHUCIIOCOOTICHHIN Y
HACEKOMBIX"

Konnexmus
"[IpucniocoburtenbHbIC
M3MEHEHHS B
KOHEYHOCTSAX HACEKOMBIX"
Kommexmus "Pa3sutue
HACEKOMBIX C HETIOJIHBIM
[IpeBpaLEHUEM "
Komnekius "Pa3surie
HACEKOMBIX C IOJHBIM
MpeBpaleHuem"
Komnekmus "Pa3surue
MITEHHUIB"

Komnekmus "Pa3surue
0abouku"

Komnekius "PakoBHHEI
MOJIITIOCKOB"

Komnekmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
0 g6I"

Komiekuus "®opma
COXPaHHOCTH
MICKOIIAEMBIX PACTCHUN U
PKUBOTHBIX"




Ha6op
[MAJICOHTOIOTUUCCKUX
HaXOI0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYECTBO MOJICIICH: HE
MeHee 14

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

Haznauenue: coopka
y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICHTHUIIBI: HE
Meree 200 * 200 MM,
[JIABHBII ITOABEM C
[TOMOIIbIO BUHTA!
HAJIM4YHe

[[ItaTus
TEMOHCTPAIIMOHHBIN

X IMHYICCKHIA:
HazHaueHue:
IeMOHCTpaIus TprudOpoB
1 YCTaHOBOK,

oTI0pa, CTeP>KHU, JaKH,
My(TBI, KOJIblIa: HATHYKE,
BO3MOYKHOCTD
BaKperIeHUs JJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:
HaIu4ue

Anmnapat JJisl IpOBEACHUS
XUMUYECKUX PEaKIIUM:
Haznauenwue:
IEMOHCTpALIMS
XUMHYECKUX PEaKIUH,
[IOTJIOTUTENb apOB U
ra3o0B: HAJTUYHWE,
MaTepua KOJIObI: CTEKIIO
Ha6op nms snexktponusa
TEMOHCTPALIMOHHBIN:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpA,

E€MKOCTh: HAJIMYHE,
PIEKTPO/IbI: HATHUYKE
KoMriekT MepHBIX KOJIO
Majioro oobema:
Haznauenwue:




NIEeMOHCTPALIMOHHBIE
OTIBITHI,

00BeM k0110: oT 100 Mu1 1O
2000 m,

KOJIMYECTBO KOJIO: HE
menee 10 .,

MaTepuai KoJIO: CTEKIIO
Habop ¢nakonos (250 -
300 MJ1 151 XpaHEHUs
[pPaCTBOpPOB PEAaKTHBOB).
Haznauenue: xpaHnenue
[PAaCTBOPOB PEaKTHUBOB,
KOJTMYeCTBO (PIIaKOHOB: HE
menee 10 .,

MaTepuan GIaKoHOB:
CTEKJIO

poOKa: HaTM4He
[TpuGop It OTIBITOB TIO
XUMHH C JJIEKTPUIECKIM
TOKOM (J1a0OpaTOPHBIN)
[TpuGop s
VJLTIOCTPAIIH 3aKOHA
COXPAHEHUS MaCCHI
BELIECTB: COCY/L
UlanonbTa: HanMuue,
poOKa: HaJIuuue,

Tun npudopa:
[IEMOHCTPALIMOHHBII
/lenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NIBYX KUIKOCTEH 1O
[JIOTHOCTH,

MaTepHuaa BOPOHKH:
CTEKJIO

'VcTanoBka IS
[EPETOHKHU BEIIECTB:
Hasnauenue:
TEMOHCTpAIIHSI OYHCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOMOAUIBHUK IS
OXJTKICHUS, AJUTOHK,
poOKka: Halu4Ke,

TUTHHA YCTAaHOBKHU: HE
MeHee 550 MM

[TpuGop 11st mMoTydeHus
ra30B: HA3HAYCHUE:
[OJIy4E€HHUE Ta30B B MaJIbIX
KOJTMYECTBAX,

COCTaB KOMIUIEKTA: HE




MeHee 6 TpeIMETOB
banst KOMOMHHPOBaHHAS
maboparopHas: bans
BOJISIHAS: HAJIMYUE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSMHU PA3HOTO
MameTpa: HaJm4due,
[UTUTKA SJIEKTPUYECKAs:
HaTIue

DapdopoBast cTynka ¢
nectukoM: Ha3nauenue:
IS pa3MeTbueHHS
KpYMHBIX (ppakuuit
BEIIECTB U
[IPUTOTOBIICHHS
[TOPOIIKOBBIX CMECEN
KoMIUIeKT TepMOMETpPOB

(0 - 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMHUYECKUX
[PEAaKTHBOB

CocTaB KOMILIEKTA:
Ha6op "Kucnorsr"
(a3oTHas, cepHas,

cosstHasz, opTodochopHas)

Ha6op "I'unpoxcuasr"
(runpoxcuy 6apus,
CUAPOKCHUI Kalus,
THIPOKCHT KAJTBITHS,
TUIPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTaioB" (ATFOMUHUS
OKCH]I, Oapus OKCH]I,
pkenesa (1) okenn,
KaJIBITHST OKCHJT, MATHHS
oxcua, meau (1) oxcun,
[IMHKA OKCH]T)

Ha6op "Lllenounsie u
[11eJI0YHO3EMENbHbIE
MeTauibl" (JIMTUH,
HaTpUA, KaJIbI[Hil)
Ha6op "Metamsr"
(UTFOMUHUH, KENe30,
MarHuii, Mefib, IUHK,
0JIOBO)

Ha6op "lllenounsie u
[11eJI0YHO3EMENbHbIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbIUi)
Habop "OrueonacHeie

BemecTBa" (cepa, hochop

(KpacHbIil), OKCU]T

1 mT.

1 mT.




thocpopa (V)

Ha6op "T"amorenst" (o,
Opom)

Hat6op "T"amorenunr"
(aIFOMUHMSL XJIOpUJI,
AMMOHMUSI XJIOpUJI, Oapust
xopu, sxesesa (111)
XJIOpUI, KUl HOAuL,
KaJIHsl XJIOpUA, KalnbLus
XJIOPUJL, JINTHS XJIOPU,
Maruus xaopu, meau (11)
XJIOpUJ, HATPHUsI OPOMHUL,
HaTpus PTOPUL, HATPUS
XJIOPU, IIMHKA XJIOPH]T)
Ha6op "Cynbdatsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyIb(arT,
pxenesa (1) cynsdun,
kenesa (1) cynsdar, 7-mu
BO/IHBIN, Kanus cyiabdar,
KkoOanbTa (I) cynmbdar,
MarHus cynbdar, Meau
(1) cynbdat Ge3BOHBIH,
menu (1) cynbdat 5-tn
BOJIHBIN, HATPHS CYIbOUI,
HATpUs CYIb(UT, HATPUS
cynbdar, HaTpUs
ruapocysibdar, HUKEs
cynbdar

Ha6op "Kap6onatsr"
(aMMOHHUA KapOOHar,
Kanus kapooHar, meau (11)
KapOOHAT OCHOBHOM,
HaTpus KapOOHAT, HATPUS
rUIpoKapOOHaT)

Hab6op "®ocdars!.
Cunukatsl" (Kanus
MoHOTHIpOoOpTOdOCcharT,
HATpUS CUJIMKAT 9-TH
BOJIHBIN, HATPUS
opTodocdar
TpeX3aMeIlEeHHbIN, HATPUs
muruapodocdar)

HaGop "AneraTsl.
Ponanunel. CoequHeHNs
prene3a’ (Kaus areTar,
kanust peppo (1)
reKcallMaHu, Kajius




dbeppo (Il) rexcarmonu,
KaJusl POJaHUI, HATPUs
aleTar, CBUHIIA alleTar)
Hat6op "Coennnenus
Mapranma" (Kamus
[epMaHTaHaT, Maprania
(1V) okcunu, maprania (I1)
cynbdar, Mapranna
XJIOPHU)

Hat6op "CoennneHus
xpoma" (aMMOHHMS
TUXpoMmar, Kaaus
TUXpoMmart, Kajaus Xpomar,
xpoma (1) xmopuz 6-tu
BOJTHBIH )

Ha6op "Hutpatsr"
(aIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KaJIHus
HUTpPAT, KaJbIUs HUTPAT,
menu (1) auTpar, Hatpus
HUTpaT, cepedpa HUTpAT)
Ha6op "Wnaukatopsr”
(JTakMOU I, METUJIOBBII
OpAaH>KEBBIH,
(beHondTanenn)

HaGop
"Kucnopoaconepxkarue
OpraHuYecKue BelecTna"
(arieToH, IIIMIICPUH,

U TUIIOBBIN APUP, CIUPT
H-OYyTHIJIOBBIN, COIUPT
M30aMUJIOBBIH, CIIUPT
1300yTUIIOBBIH, CIIUPT
PTUIIOBBIH, (heHOo,
(dbopmaiuH,
PTUJICHTJIUKOIIb,
[YKCYCHO-3THJIOBBIN 2(up)
Ha6op "YrneBogopoasr”
(6en3uH, TekcaH, HeQTh,
TOJTYOJI, IIUKJIOT€CKaH )
Ha6op "Kucnotst
oprannyeckue” (Kuciaora
AMHHOYKCYCHasI, KHCIIOTa
OCH30MHAas, KUCI0Ta
MacIsiHasl, KUCIIO0Ta
MypaBbHHAS, KHCIIOTA
0JIEMHOBAsI, KHCIIOTa
MaTbMUTHHOBAsS, KUCIIOTA
CTeapuHOBasi, KUCIIOTa




[YKCyCHasi, KHCIIOTa
[1aBeJIeBast)

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

3.3.

KoMmmiekt
KOJUIEKIIUU U3
CITICKA

HazHnaueHue:
TEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKH: KOPOOKa,
OITMCAHKE: HATMYHE
CocTaB KOMILJICKTA:
Komekmnus "Bomgokua"
Komnekius "KameHHbIiH
YTOJIb U IPOAYKTHI €T0
repepaboTku"
Komekuus "MeTtamisl 1
cruiaBbl”

Kosneknus "Munepaiibl 1
ropHbIie opoabt" (49
BHJIOB)

Kommexmus
"MuHepanbpHble
ynoOpenus"

Komnekuus "Hedts u
[IPOITYKTHI €€
nepepaboTku”
Kommexmust
"IImacTmaccher"
Komutexmus "Tommmso"
Komtekuus "YyryH n
cTab"

Komrekuus "Kayuayx"
Komrexmus "llIkamna
TBEpIOCTH"

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

1 mrT.

1 mrT.

DOU3NKA

CocTaB KOMILJIEKTA:
[lITaTuB
ITEMOHCTPAIIMOHHBII:
Ha3nauenue: nmposeneHue
ITIEMOHCTPAIIMOHHBIX
OIIEITOB, OCHOBAHHE,

CTEP>KEHb, JIAMTKH, KOJIbIIA,

1 .

1 mrr.




My TBI: HATHYHE
CTOJUK MOAbEMHBIN:
Tumn cronuka:
yaeOHBII1/1ab0paTOpHBIH,
0110pa, CTEPKEHb
BHHTOBOI, BUHT
[PETYJIMPOBOYHBINA:
Hau4ue,

(yHKIUS ToabEMa U
OMyCKaHUs CTOJIUKA!
Ha4ne

MICTOYHHK MOCTOSIHHOTO U
[IepeMEHHOTO
HaIPSHKEHUS
Haznauenwue: 151 nuTanus
[PEryJIupyeMbIM
[ePEeMEHHBIM U
[MOCTOSTHHBIM TOKOM
PIEKTPUUYECKUX CXEM,
uacTota, I'11: 50,
moTpebiiseMas MOIIHOCTbD,
BA: 10

MaHOMeTp JKHIKOCTHOU
TEMOHCTPAIIMOHHBII:
Hasnauenwue: s
M3MEpEeHUS JaBICHUS 10
300 MM BOASTHOTO CTOJI0A
BBIIIE U HIKE
aTMOC(EPHOTO J1aBJICHUS,
crexsisiHHas U-o0pa3Has
TpyOKa Ha MOJICTaBKe:
HaTu4yne

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

IBa KAMEpTOHA Ha
[PE3OHUPYIOIINX SMIAKAX:
Hamuyue,

[PE3UHOBBI MOJIOTOYEK:
HaTu4yne

Hacoc BakyyMHBII €
PIEKTPONPUBOIOM:
Hasznauenue: co3manue
Pa3psOKEHUS UK
30BITOYHOTO JJABJICHUS B
3aMKHYTBIX 00beMax,
OTIBITHI: KUIIEHHE




PKUJKOCTH TIPU
[MOHMKEHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
TaBJICHUE U JP.

Tapenka BakyymHasi:
Hasnauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00beMeE ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIA, PE3UHOBAs
[IPOKJIAAKA,
PIEKTPUYECKUI 3BOHOK:
HaTu4yne

Benepko Apxumena:
Haznauenue:
IEMOHCTpALMS JEHCTBUS
PKUJKOCTH Ha
[TOrpY>KEHHOE B HEE TEJIO
1 N3MEPEHUE BEIMYHUHbI
BBITAJIKUBAIOLLICH CHIIBL,
BEIIEPKO, TEIIO
LIMIMHIPUYECKON (HOPMBI,
[PY>KUHHBIA JUHAMOMETP:
HaTu4Ine

OrHUBO BO3/YIIIHOE:
Ha3unauenue:
IEMOHCTpALIUS
BOCIIJITAMEHEHHUS TOproven
CMECH IIpH €€ OBICTPOM
CKaTHH,

TOJICTOCTEHHBIN LIMJIUHAD,
[OpILIEHb HA
METALTAYECKOM IITOKE €
[PYKOSITKOM, MTO/ICTaBKa
11 MAJIMHIPA: HATHYHE

4.1.

OO6opynoBaHue st
IEMOHCTPAIIMOHHBIX
OITBITOB

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

TaTYMK TaBIICHUS,
KPOHILUTENH 11
KpETUICHUS Ha CTEHKE
coCyJa: HaTM4ue

[TpuGop st
TEMOHCTpPALIHI




aTMOC(EPHOTO JTaBJICHUS
(MarneOyprckue
[TOTYIIapHs ):
Hazunauenue:
[IEMOHCTpPALIUS CUJIBI
aTMOC(EepHOTO aBJICHMSI,
1TBa pa3beMHBIX
METaJLITUIECKIX
[OJTyIIapysi C MPOYHBIMU
PyYKaMH U XOPOIIIO
PUILTH(OBAHHBIMU
KpasMu, HUIIIEIb C
KpaHOM: HaJTU4He,
CO3/1aBaeMO€ BHYTPHU
[1apoB
BaKyyMMETPHUICCKOE
masienue: He MmeHee 0,05
MIIa,

MaKkcUMaJIbHOE
[pa3phIBAIOIIEE YCUIIHE: HE
menee 90 H

HaGop Ten paBHOTO
o0bema: Hasnauenue: ans
oTpeieTICHUs U
CpaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTHU PA3IMYHBIX
TBEPABIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMUHBIX
MaTepuasoB: HE MeHee 3
[IT.,

KPIOUKH TSI
[O/IBEIINBAHUS
[MJTAHIPOB: HAJTMYHC
HaGop Ten paBHOI Macchl:
Haznauenue: mia
oTpeeNieHus: 1
CPaBHCHHIO IIOTHOCTH
[PA3TUYHBIX MaTEPHUAJIOB,
IATAHIPBI U3 PA3THIHBIX
MaTepuasoB: HE MeHee 3
[T,

KPIOUKH IS

1O/ IBEIITUBAHUS
[[MJIAHIPOB: HAJTNYHE
Cocypl COOOIIAIONTHECS
Haznauenue:
NIEMOHCTpALIUS
0JIMHAKOBOTO YPOBHS
OJTHOPOJIHOM KUJIKOCTH B




COOOIIAIOIITUXCS MEXTY
co0ol cocynax pa3HOi
(hopMmBI,

COOOIIArOIIUECs
CTEKJITHHBIC TPYOKH
[pa3HOI (OpPMBI: HE MEHEe
3 miT.,

[10JICTaBKa: HATMYKE
TpyOka HeroTona:
HaznaueHue:
IEMOHCTpAIIHS
0JIHOBPEMEHHOCTHU
[aieHus Pa3InYHbIX TEII B
[pa3peKEHHOM BO3IyXeE,

(b yHKIUS TTOJKITIOYSHHST K
BaKyYMHOMY Hacocy:
HaJIM4HeE,

UTMHA TPYOKH: HE MEHEe
80 cM.,

[PE€3MHOBBIE TPOOKH,
HHIIIC/Ib. HAJIM4Ine,
KOJIMYECTBO TEJl B TPyOKe:
He MeHee 3 IIT.

[[Tap ITackass:
HazHnaueHue:
IEMOHCTpAIIMS TIepeadn
[IPOU3BOIUMOTO Ha
PKHUJIKOCTD JABIICHHS B
3aMKHYTOM COCY/JIE,
TeMOHCTpalMs MoabeMa
PKUIKOCTH 10T ICHCTBHEM
aTMOC(epHOTo aBJICHHUS,
METAUTAYECKUN IWJIHHAP
C oIlpaBamH, MOPIIEHb CO
IITOKOM, TTOJBIHA
MEeTaTUYeCKHil map ¢
OTBEPCTHUSAMU: HATUYHE,
JUTHHA [WIHHIPA: HEe
MeHee 22 cM,

TuaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ KonbIOM:
Haznauenwue:
IEMOHCTpPALIHS
[paCITUPEHUS TBEPAOTO
TeJia Mpu HarpeBaHUH,
[ITaTHB, METAJINICCKOE
KOJIBLIO ¢ MY(TOH, mmIap ¢
IICIIOYKOM: HATHYHE,




JUTMHA [IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

[ {MnmuHIpBI CBUHIIOBBIE CO
ctpyroMm: HazHauenue:
NIEMOHCTPALIMS B3AUMHOTO
MIPUTSHKEHUS MEKITY
ATOMaMH TBEPAbIX Tell,
KOJIMYECTBO OJJMHAKOBBIX
LIUJTMHIPOB: HE MEHEE 2
[IT.,

MaTepual LHJIWHIPOB:
CTaJIb U CBUHEII,

KPIOUKH 115
[MOBEITMBAHUS: HAIUYHE,
CTPYT, HalpaBJIArOIIas
TpyOKa: Halnuuue
[TpuGop Jlenna:
Hasznauenue: niist
rcciea0BaHus
3aBUCUMOCTH
HaIrpaBJICHUs
MHTYKIITUOHHOTO TOKa OT
XxapakTepa U3MEHEHUS
MarHUTHOTO MTOTOKa,
CTOMKa C KOPOMBICIIOM:
Hamu4ue,

KOJTUYECTBO
QITFOMUHHEBBIX KOJIEIl: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTU4He

MarHuT 1yrooOpa3Hblit
ITEMOHCTPAIIMOHHBII:
Haznauenue:
ITIEMOHCTpAIINS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUIT MarHUTA:
HaMarHMYEHHBIH OPYCOK,
KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TTOTIOCOB
MarHuTa: HaJau4ue
MarsuT 1oJI0coBOM
IEMOHCTPALIMOHHBII
(mapa): Haznauenwue:
[IEMOHCTpALIUS CBOWCTB
[TOCTOSIHHBIX MarHUTOB,




TUTI MarHUTA!
HaMarHUYEHHBIA OpYCOK
[PSIMOJIMHEIHON (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJu4ue
CTpesiki MarHUTHbBIE Ha
mratuBax: Haznauenue:
NIEMOHCTpPALIUS
B3aMMOJICHCTBHS TIOJIFOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MAarHUTHOM
roue,

HaMarHW4YeHHas CTPEJIKa:
Hannuue,

KOJIMYECTBO IIBETOB
MarHurTa: He MeHee 2,
[MOCTaBKa: HAIMYNE
Ha6op
TIEMOHCTPALIMOHHBII
"JnekTpocraTuka"
(371€KTPOCKOIBI (2 1T.),
cynTaH (2 mT.), majoyka
CTCKJISTHHAS, ITaJl0uKa
POOHUTOBAS, ITATUBBI
3onupyromue (2 1iT.)
Marmna snekTpodopHas
VM BBICOKOBOJIBTHBIN
cTouHuk: Haznauenue:
TS TIONTYYeHUS
PIEKTPUYECKOTO 3apsaa
BBHICOKOTO TTOTEHIMAA 1
[OJTy4eHUsI UCKPOBOTO
paspsna,

ITICKY Ha CTOMKaX:
HaTH4ne,

KOJTMYECTBO JIEHIEHCKIX
0aHOK: HE MeHee 2,
[O/ICTaBKa: HATUYHE
KomIiekT mpoBOIOB:
J[muna: He menee 500 Mmm
- 4 mT., 250 MM - 4 T,
100 MM - 8 mir.,
Ha3HAYCHHE: TS
[TOIKJTFOUCHUS
IEMOHCTPALIMOHHBIX
puOOPOB U
000pyI0BaHUS K




MICTOYHUKY TOKa, JIJIsi
COOPKU 3JIEKTPHUUECKUX
[erneu, BKiIrovas
PIIEMEHTHI U3 pabOThI
"[locTossHHBII
PICKTPUYECKUM TOK"

4.2.

OO6opynoBaHue st
mabopaTOpHBIX
padoT u
VICHUYECKUX
oTBITOB (Ha Oa3ze
KOMITJICKTOB JIJIS

ord)

[[ITaTuB J1aOOPaTOPHBII C
epKaTeNnsIMu

BECHI 3JICKTPOHHBIE
MEH3YypKa, Mpeen
3Mepenus 250 M
nuaamometp 1 H
muHamometp S H
LIUITUHIP CTAIbHOM, 25
cMm3

AJTUHIP aTFOMUHUEBBIN
25 cm3

IAJTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHP TIACTUKOBBINA 56
cM3 (A1 U3MEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl o 100 1 (6 mT.)
rpy3 HaOOpHBII
yCTaHABIIMBAET MacCy C
marom 10 r

MEpHas JICHTA, JIMHEHKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaIpaBJISIOIAsl ITIMHON
He meHee 500 M.
J{0KHBI OBITH
oOecreyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HaMPaBJISIOIICH
CEKYHJOMEpP
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
KON

OpYCOK JIePEBSHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasTHUK C
PY30M C ITYCKOBBIM
MarHuTOM U C
BO3MOKHOCTBIO

8 mmIT.

4 11T,




M3MEHEHHUS JUIMHBI HUTH
[peryar

0JIOK ITOIBUKHBIA

0JIOK HEITOIBUKHBIA
KaJIOpUMETP

TepMOMETP

MICTOYHUK MTUTAHUS
[TOCTOSIHHOTO TOKa
(BBIIPSIMUTEIIb C
BBEIXOHBIM HAPSKEHUEM
36 - 42 B unm
OaTapelHbIN OJIOK C
BO3MOYKHOCTBIO
[PETYJIIMPOBKHU BBIXOJIHOTO
HATPSKEHUS

BOJIBTMET
nByxmpenenbHbiid (3 B, 6
B)

aMIIEpMETP
nByXxmpenenbHeiit (0,6 A,
3 A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[epEeMEHHBII pe3ucTop
(peoctat) 1o 10 Om
COCTUHUTEIIEHBIC
rposoaa, 20 mr.

KITFOY

HAaO0Op MPOBOJIOYHBIX
pesuctopos plIS
coOuparoIas J1H3a,
(hoKyCHOE paccTosiHUE
100 Mmm

coOuparoias JTuH3a,
(hoxycHoe paccrosiare 50
MM

[paccenBaroIIas TMH3a,
(hoKyCHOE pacCTOsSTHUE -
75 MM

bKpaH

ONITUYECKAsI CKAMbS
cinanx "Moaenb
npeamera"

OCBETUTETh
[OJTYLIFTAHAP C
[JIaHILIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop 11t U3yueHus




ra30BBIX 3aKOHOB
Kanumiapsl
JlndpakimoHHas peeTKa
600 mTprxoB/MM
JlndpakimoHHas peieTKa
300 mTpuxoB/MM
3epkaino

JlazepHas ykaska
[lonspoun B pamke

[[lesn FOnHTa

KaTyiika MOTOK

biiox 1nonoB

briok KOHAEHCAaTOPOB
Kommnac

Maraut

DIIEKTPOMAarHuT

ONUIKH KEJIE3HbIE B
OaHke

TexHomorudyeckas HaIIPpaBJICHHOCTDb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP JUIS
[PAKTUKH OJIOYHOTO
[IporpaMMUpPOBaHUS
C KOMIUIEKTOM
TaTYNKOB

PoGoTtoTexHn4ecKkuit
HaOOp NpeHa3HAYCH IS
M3ydeHHUS] OCHOB
[POOOTOTEXHUKH, JIETaNICH,
Y3JI0B M MEXaHHU3MOB,
HEOOXOIUMBIX JUISI
CO3TaHMSI
[POOOTOTEXHUUECKUX
[YCTPOWCTB.

HaGop npezncrasisier
co00M KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCTMHUTEITbHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop mo3Bosser
cobupath (1
[IPOrpaMMHPOBATH
coOMpaeMble MOJIENN), U3
HIIEMEHTOB, BXO/ISIINX B
€ro cocTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOMCTB C
ABTOMATH3HUPOBAHHBIM
YIIpaBJICHUEM, B TOM
YKCIIC HA KOJIECHOM X0y,

A TAK)KE KOHCTPYKIIUH,

1 mrr.

1 mrr.




OCHOBAHHBIX Ha
MCTIOJIB30BAHUY TIepeaay
(B TOM 4HCIIe YEPBAYHBIX
1 3yOuaThIX ), a TAKXKE
[pBIYAroB.

CBETOANOIHBIN
MATPUYHBIA TUCIUICH C
0emoi OJCBETKOM Ha
KOHTpOJLIEpe
KonnyecTBo nopros
BBO/1a/BbIBOJIA HA
KOHTpOJLJIEpE HE MEHee 6
KosnyecTBO KHOIIOK He
MeHee 4

OO0111e€ KOJINYECTBO
HIIeMEHTOB: He MeHee 520
[T, B TOM YHUCJIE:

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

2) cepBOMOTOPBI

3) JaTYUK CHUITBI

4) naT4uK paccTOSIHUSA

S) naT4MK 1BeTa

6) aKKyMYJIATOpHas
Oarapes

7) [InacTukoBbie
CTPYKTYpPHBIE 2JIEMEHTHI,
BKITIOYAsT
nepdoprpoBaHHbIE
DJIEMEHTBI: OaJIKH,
KyOUKH, OCH M BaJIbl,
COCMHUTEIbHBIC
HIIEMEHTBHI K OCSIM,
[IeCTEPHH,
[peHa3HAuYCHHBIE JIs
CO3JIaHMSI YSPBIYHBIX U
3yOuaThIX nepeaad,
COCMHUTEIbHBIC U
KpETeKHbIE 3JIEMEHTHI;
7) IIporpammHoOe
oOecneucHue,
MCIIOIb3yeMOe IS
[IpOrpaMMUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,




NTOCTYITHO JJIS1 CKaYMBaHUs
3 cetu MHTEepHET

O06pa3oBaTEIBHBIN
Ha0Op 10 MEXaHUKE,
MeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
[peHa3HayYeH [
[IpOBEICHUS YIEOHBIX
BaHSATUI MO JIEKTPOHUKE
1 CXEMOTEXHUKE C LIENbIO
M3y4deHus Haubosee
[pacrpoCTPaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHAEMON [T
MHKXEHEPHO-TEXHUUECKOTO)
TBOPYECTBA yUaIIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneir podoTos. Habop
TOJKEeH MTO3BOJISITh
YJaIIuMCsl Ha TPAKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUHT
[IPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha IpuMepe
yaeOHBIX MoJIenen
[pOOOTOB, a TAKXKE U3yUHUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOCPHETUUECKHUX U
BCTPAaNBAEMbIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKU
MaKeTa
MaHHITYJISIIIHOHHOTO
[po60Ta, KOMITJIEKT
METaNTMUYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKH
MakeTa MOOHJILHOTO
poboTa u T.M.

B cocTaB koMIIeKTa
BXOJIUT HAOOP
PIICKTPOHHBIX
KOMITOHCHTOB JIJISI

M3Yy4YCHUS OCHOB

1 mT.

1 mT.




PICKTPOHUKH U
CXCMOTEXHHUKH, a TAKKE
KOMILICKT IPUBOJIOB U
TaTYNKOB PA3TMIHOTO
TUTIA 7151 pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILJICKCOB.

B cocraB koMILIeKTa
ITOJDKHO BXOJIUTH: MOTOPBI
C PHKOJEPOM - HE MeHee 2
[T, CEPBOIIPUBO/T
0OJILIIION - HE MEHEE 4 T,
CEPBOMPUBO]T MaJIbIH - HE
McHee 2 IIT,
MH(ppaKpacHBIN JaTYHK -
HE MCHEe 3 1T,
yJIIbTPa3BYKOBOM JTaTUHK -
He MeHee 3 1T, TaTYUK
TeMIIepaTyphl - HE MEHEe
1 mrt, JaTYUK
OCBCILICHHOCTH - HEC MCHEE
1 mt, Habop PIEKTPOHHBIX
KOMITOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOJIUOJIBI PA3TTUIHOTO
HOMHWHAJA), KOMIUIEKT
[TPOBOIOB TSI
OecIracyHoro
[IPOTOTUITHPOBAHUS,
riaTta 0ecIracaHoro
[IPOTOTUITHPOBAHUS,
AKKYMYJITOP U 3apsTHOE
YCTPOMCTBO.

B coctaB KoMILIeKTa
TOJKCH BXOJIUTH
[POrpPaMMHUPYEMBIi
KOHTPOJLIEP,
[IPOrpaMMHUPYEMBI B
cpene Arduino IDE wim
AHAJIOTUYHBIX CBOOOTHO
PacTIpOCTPaHsIEMbIX
cpenax pa3paboTKHu.
[IporpammMupyemblii
KOHTPOJLIEP TOJKEH
00J1a1aTh TOPTAMU TSI
[OIKITFOUEHUS ITU(PPOBBIX
1 aHAJIOTOBBIX YCTPOMCTB,
mHTepdeiicamu TTL,




USART, 12C, SPI,
Ethernet, Bluetooth nin
\WiFi.

B cocraB komIIeKkTa
TOJKeH BXOJUTh MOJYJIb
TEeXHUYECKOT0 3pEeHUS,
MpEeACTABISAIOMNNA COO0H
BHIYMCIIUTEIILHOE
YCTpPOMCTBO CO
BCTPOCHHBIM
MUKPOIPOIIECCOPOM
(x0J1-BO siziep - HE MeHee 4
[T, YacTOTA siipa He
Mmenee 1.2 I'T'1, o0beM
O3V - ve menee 512 Mo,
00BEM BCTPOEHHOM
rmaMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON
Kamepoil (MakcuMaiabHOe
[pasperieHue
BU/ICOTIOTOKA,
repeaaBaeMoro Imo
uHTepdeiicy USB - ne
MeHee 2592 X 1944 en.) n
ONTUYECKON CUCTEMOM.
Monayiap TEXHUYECKOTO
BpeHUsI TOJKEH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TUYHBIMHU
[IpOrpaMMHUpPyEMBIMU
KOHTpOJIEpaMu C
[MOMOIIBI0 HHTEP(]ECcoB -
TTL, UART, I2C, SPI,
Ethernet. Moxyinb
TEeXHAYECKOTO 3PECHHS
TOJIKEH UMETh
BCTPOCHHOE IMPOTPAMMHOE
o0OecrevyeHrne Ha OCHOBE
OTNIEPAIlMOHHON CHCTEMBI
Linux, mo3Bossomiee
OCYIIECTBJIATh HACTPOUKY
CHUCTEMbI MAIlIMHHOTO
00yueHus: mapaMeTpoB
HEMPOHHBIX CETEU IS
0OHapyXeHHS O0BEKTOB,
OnpeIeTICHUS UX
[apamMeTpoB U
TanpHeHImen
MIeHTH(DUKAITNH.




KOMIUIEKT JOJIKEH
oOecreunBaThb
BO3MOYXHOCTh U3yUEHUS
OCHOB pa3padOTKu
[IPOrpaMMHBIX U
arapaTHBIX KOMILUICKCOB
MHXEHEPHBIX CUCTEM,
pereHwuii B cepe
"NnaTepHer Beei", a
TAK)KE PELICHUI B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJIEKTa U MAIlIMHHOTO
00y4eHMUSI.

KommbrotepHoe o0opynoBanue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIrogaemast
KJIaBUATypa: HAINYUE;
Pycckas packiaaka
KJIABUATYPBI: HAJTHYNC;
JlnaroHaib PKpaHa: He
MeHee 15,6 1IOMMOB;
Pasperienrie skpaHa: He
mernee 1920 x 1080
MUKCEIICH;

KomnmuecTBo siaep
Mpolieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee &;

bazoBas TakTOBas YacToTa
Mpolieccopa: He MeHee |
[T

MaxkcuManbHas TAKTOBast
gacToTa Mmporeccopa: He
menee 2,5 I'T;
K»smi-namarts mpoieccopa:
He MeHee 6 MOaiiT;
O0BeM yCTaHOBIIEHHOMN
OTIepaTUBHOM MaMSTH: HE
MeHee 8 ['0aliT;

O0BeM noaaepKUBAEMO
OTIepaTUBHOM MaMsATH (JIIs]
BO3MOKHOCTH
[paCITUPEHMS): HE MEHEE
24 T"0aiirt;

O6bvem HakormTenst SSD:
He meHee 240 ['0aiiT;

Bpemst aBTOHOMHO#




paboTHI OT OaTapeu: He
McHee 6 4acoB;

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

Buemanii naTepdeiic
USB crannapra He HUXe
3.0: He MeHee Tpex
CBOOOHBIX;

Buemanii naTepdeiic
LAN (ucnonb3oBanue
[epEeXOHUKOB HE
[PEAyCMOTPEHO):
HaTH4ue;

Hanuuue monyineit u
nHTEepdelicoB
(1cronb30BaHUE
[epEeXOTHUKOB HE
penxycmotpeno): VGA,
HDMI,

becnipoBoHas CBA3b
\Wi-Fi: Hanmnune ¢
[MOEPKKON CTaHAapTa
IEEE 802.11n wnun
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
ManunynasaTop "MpIb":
HAINIHE;
[IpenycTaHoBieHHas
OTIepallMOHHAs CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
mHTEepdeiicom,
oOecnieunBaroias padboTy
[pacripoCTpaHeHHbBIX
00pa3oBaTeNbHBIX U
00I1IECUCTEMHBIX
[IPUIIOKEHNI: HAJTMYHE.

MOV (mipunTep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(pyHKIIMM TTeyaTH,
KOITUPOBAHMS,
CKaHUPOBAHHUS);

dopmar Oymaru: He
MeHee A4,

[[BEeTHOCTB: YepHO-OEIIBIIA;
TexHonorus nevyaru:
mazepHas

MakcuManbHOE

1 .

1 mrr.




[pa3pelleHre neyaTu: He
meree 1200 X 1200 touek;
Mutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILJIEKT OBOPYJOBAHUS

HanmenoBanue
obopymoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapPaKTEPUCTUKU

KonmvectBo equnumIL
JUTs IPOPUIIBHOTO
KOMILICKTa
(061Ie00pazoBaTeIIbHEIE
OpraHu3aIu, He

KonuuecTBo eIUHUII
JUTs IPOPUIIBHOTO
KOMILJIEKTA
(MaJIOKOMILJIEKTHBIE
00111600pa30BaTEIIbHBIC

SIBIISTFOIITHECS OpTraHu3aINN), €]l. U3M.
MaJIOKOMIUIEKTHBIM),
eJl. U3M.

bA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-HayYHas! HAITPABICHHOCTD
1. [Hudposas OObecrieunBaeT BBIIIOJIHEHUE |3 MIT. 2 wT.

itabopatopus 1o mabopaTOpHBIX PabOT Ha

OHOI0THH ypOKax 1o OMOJIOTHH B

(yueHnueckas) OCHOBHOM ILIKOJIE U

[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YyUaIInXCs.
Kommnekranus:
becnipoBOAHON MYIBTUAATUUK
o OuoJoTHHU ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
/laTyuK BIaXKHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

J[aTurK OCBEIIEHHOCTH C
T1ana3oHOM U3MEPEHHUsI He
y>ke uem ot 0 1o 180000 ik
JlatTunk pH ¢ tnanazonom
M3MEPEHUS He yxke 4eM oT ()
o 14 pH

JlaTunK TeMIIepaTyphl C
T1ana3oHOM U3MEPEHHUsI He
y>ke gem oT -20 10 +140 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMu U3MEPEHUs He

yxe yeM oT 0 10 200 MxCwm;




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

JlaTuuk TemnepaTypsl
OKpY>Karollen Cpe/ibl C
ana3zoHoOM U3MEpEeHHUsI He
y>ke ueM oT -20 1o +40
AKceccyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 110
PKCILTyaTaluu MUPPOBOit
mabopaTtopun

[{udpoBas Bumeokamepa ¢
METaUTMYEeCKUM IITATUBOM,
pazpemieHue He menee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekoMeH1aiuu He MeHee 30
padot

YakoBka

Hanuuue pycckos3p9HOTO
caiTa NOIJEPKKU, HATTMYHE
BHJIEOPOJIUKOB.

[{udposas
iraboparopus 1o

XUMUN
(yueHuueckas)

O06ecneurBaeT BHITIOJIHCHHE
ImabopaTOPHBIX padOT MO
XUMHUU Ha YPOKax B OCHOBHOM
[ITKOJIC U
[TPOEKTHO-UCCIIEI0OBATEIBCKON
esSATeTbHOCTH YIaIIHXCS.
Komrmnekrarus:
becrpoBOHOM MYITBTHAATIUK
10 XUMUHU C 4-Mst
BCTPOCHHBIMH JIATYNKAMH:
JlaTunk pH ¢ nuama3zoHoM
M3MEPEHUS He yxe 4eM oT ()
o 14 pH

JlaTdark BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIiA)
C IMana3oHOM H3MEpPEHUs He
yxke uem ot -100 1o +900 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE

3 mT.

ke ueM oT 0 10 200 MxCwm;

2 IIIT.




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

JlaTuuk Temneparypbl
[JIATUHOBBIN C IUANIa30HOM
3MepeHus He yxe yem ot -30
o +120 C

OTnenbHbIE JATYUKU:
JlaTunk onTHYecKon
[JIOTHOCTH 525 HM
IAKceccyapbl:

Kabens USB
COCIUHUTEIIHLHBIN

3apsIHOE YCTPOMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O
PKCITTyaTauu UPPOBOMA
imabopaTopuu

Ha6op maGoparopHoi
OCHACTKH

[Iporpammuoe obecnieueHmne
Mertoanueckue
pexomeHanuu He menee 40
paboT

Hanuuue pycckos3p9HOTO
caiTa OIJIEPKKHU

Hannuue BUAeopOoInKoB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBaeT BHIMOJIHEHUE
PKCIIEPUMEHTOB IO TEMaM
Kypca pU3UKH.
Komrurekranus:
becripoBOHON MyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udpoBoit naTumk
TeMIIEpPATyphl C TUaNa30HOM
M3MepeHus He yke ueM oT -20
o 120 C

[{udpoBoit naTumk
a0COJTIOTHOTO AABJICHHUS C
arna3oHoOM U3MEpEeHHsI He
ke ueM oT 0 1o 500 klla
JlaTYMK MarHUTHOTO HOJIS ©
ana3oHOM U3MEpEHMsI He
yxe yeM oT -80 10 80 MTn
JlaTukK HAIIPSKEHUS C
nana3oHaMy U3MEPEHUs He

y’ke uem oT -2 110 +2 B; ot -5

3 mT.

2 IIIT.




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

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaTunk akcenepoMeTp ¢
[10KA3aTEIsIMU HE MEHEE YeM:
+/-2Q;+/-49;+/-8¢
OTnenpHBIE YCTPOUCTBA:
USB ocriimsutorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Ka6ens USB
COCTMHUTENbHBIH

3apsiIHOE YCTPOMCTBO C
KaGeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[TPOBEICHUS YKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCILTyaTaluu MUPPOBOi
maGopaTtopun

[IporpammHoe oOecrieueHue
MeToamueckue
pexomennanuu (40 padbor)
Hanuuue pycckos3p9HOTO
caiTa OIJIEPKKHU

Hanuune Buaeoposvkos.

KomnproTepHoe o0opyioBaHuE

4.

HoyTtOyk

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

Paspelienue skpana: He
MmeHee 1920 X 1080 nmukcernei;
KonuuecTBo siaep
rporieccopa: He MeHee 4;
KoanuecTBO IIOTOKOB: HE
MeHee 8;

bazoBas TakTOBas 4acToTa
rpoueccopa: He meHee 1 [T
MakcuManbHas TaKTOBast
HacToTa Impoleccopa: He
menee 2,5 I'T'm;

Khmi-namsats npoiieccopa: He




MeHnee 6 MOaiT;

O0beM yCTaHOBJICHHOMN
OIIepaTUBHOM MaMsTH: HE
MeHee 8 ['0aiT;

O0BeM noIeP)KUBAEMOI
OTIepaTHUBHOM MaMSTH (st
BO3MOKHOCTH PaCIIUpPEHUs):
He meHee 24 ['0aliT;

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

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

Bec HoyTOyKka ¢
YCTaHOBJICHHBIM
AKKyMyJisiTopoM: He Ooiee 1,8
KT

Bremnuii uarepdeiic USB
cTaHjapta He Hxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemanii natepdeiic LAN
(McTosIb30BaHUE
[EepPEeXOTHUKOB HE
[PEAYCMOTPEHO): HAJTUYHE;
Hamnune monynen u
mHTEpPeiicoB
(vcronb30BaHKe
[epPEeXOTHUKOB HE
pexycmotpeno): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaTMYUeE C MOAIEPIKKON
crarmapta |IEEE 802.11n wnm
COBpPEMEHHEE;

\Web-kamepa: Hanmuuue,
Manunyiasatop "MpImb":
HaTHYNC;
[IpenycTanoBneHHAas
OTIepallMOHHAs CHCTEMA C
rpaduvecKuM
MOJTb30BATEIHCKIM
mHTEepdEeiicom,
oOecnieunBaroas padboTy
PacTIpOCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUITOKEHUN:

HaTM4ue.

MOV (punrep,

Tun ycrpoiictea: MOY 1 .

1 mrT.




CKaHep, KOIHUP)

(byHKIIMM TIeUaTH,
KOIIMPOBAHUS,
CKaHHPOBaHMS ),

Dopmat Oymaru: He MEHee
A4;

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

MaxkcuManbHOE pa3penieHue
reyatu: He MeHee 1200 X
1200 Touek;

urepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECTCCTBGHHO'HayLIHaH HaIIpaBJICHHOCTb

1.

[{udposas
lTaGopaTopus 1o

OHOIOTHH
(yueHuueckas)

O0ecnieurBaeT BHITIOJHEHUE
ITabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOI IITKOJIE U
[IPOEKTHO-UCCIIEA0BATEIBCKOM]
NesITeIbHOCTH YUaIHXCS.
Kommnekranus:
becripoBOAHOM MYIbTUAATUUK
o Ouoyoruu ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
/laTyuK BIaXKHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

JlaTuMK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUsI He
yke ueM ot 0 go 180000 1k
JlaTunk pH ¢ nuamnazoHoM
3MepeHus He yxe ueM oT ()
o 14 pH

JlaTurk TeMIiepaTypsl C
Tuana3oHOM U3MEPEHUsI HE
yke uem oT -20 1o +140 C
JlaTunk
PIEKTPONPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
yke ueM oT 0 10 200 MkCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

JlaTunk TEMIIepaTypsl
OKpY>Karolen Cpe.ibl C
arna3zoHoOM U3MEpEeHHUsI He
y:ke ueM ot -20 o +40
AKceccyaphl:

1 .




Kabens USB
COEAUHUTEIIbHBIN

3apsiiHOE YCTPOUCTBO C
KaOeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCILTyaTauu uQpoBOi
imabopaTopun

[{udposas Bugeokamepa ¢
METAISTNYECKUM IITATHBOM,
paspemienue He menee 0,3
Mmnukc

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 30
padot

YakoBka

Hannuue pyccKos3pI9HOTO
caiTa NOAJEPKKHU, HATMYHE
BUICOPOIIUKOB.

[{udposas
itabopatopus 1o

X MUK
(yueHnueckas)

O0ecreunBaeT BbIIIOJIHEHUE
mabopaTOpHBIX PaboT MO
XUMHUHU Ha YPOKax B OCHOBHOU
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YyUaIlIuXCs.
Kommnekranus:
becripoBOAHOM MYIBTUAATUUK
10 XUMHUH C 4-Mst
BCTPOEHHBIMH JIATYUKAMMU:
JlaTunk pH ¢ nuamnaszoHoM
3MEpeHus He yxe 4eM oT ()
o 14 pH

/aTurk BBICOKOM
TeMIiepaTypbl (TepMOIIapHbIN)
C IMana3oHOM HU3MEpPEHUs He
yke gem ot -100 10 +900 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
uana3oHaMH U3MEPEHUS He
y>ke geM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTuKK TEMIIEpaTyphI
[IATUHOBBIN C AMANIa30HOM
M3MepeHus He yxe ueM oT -30
o +120 C

OTHeNbHBIE TATIYUKHI:

1 mrr.




JlaTark onTHYeCKOU
[JIOTHOCTH 525 HM
AKceccyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOACTBO 110
PKCITTyaTaluu HUPPOBOit
mabopaTtopun

Ha6op naGopaTopHoit
OCHACTKH

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
[pekomMeH1anuu He Menee 40
padot

Hannuue pyccKos3pI9HOTO
caiTa NOAJIEPKKHU

Hannuue BueopoInKoB.

[{udposas
itabopatopus 1o

(busnke
(yueHnueckas)

O0ecnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (pU3UKH.
KoMmiekramusi:
becripoBOHON MYyJTBTHAATUUK
o ¢uzuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMH:
[{udpoBoit gaTunk
TeMITepaTyphl C IUAa30HOM
3MepeHus He yxxe 4yem oT -20
o 120 C

[{udpoBoii gaTuuk
A0COIIOTHOTO JIaBJICHUS C
Tana3oHoOM U3MEPEHHUsI He
yxe yeM oT 0 1o 500 klla
JlaTyuK MarHUTHOTO TIOJIS C
TMara30HOM U3MEPEHHSI He
ke ueM oT -80 1o 80 MmTn
JlaTunK HanpsKEHUs C
Tana3oHaMu U3MEPEHUS He
y’ke gyem oT -2 10 +2 B; ot -5
mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaT4MK TOKA HE yXKEe 4YEM OT
-1 1o+1 A

/laTuuk akcenepoMerp ¢
[MOKa3aTeIsIMU HE MEHEE YeM:

+/-29,+/-49;,+/-8¢

1 mrr.

1 mrr.




OTnenbHbIE YCTPOMCTBA:
USB ocuumiorpad He MeHee
2 kaHaia, +/- 100 B
IAKceccyapbl:

Kabens USB
COCTUHUTEIILHBIN

3apsiHOE YCTPOMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Konctpykrop s
[TPOBEICHUS SKCTICPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCITTyaTauu UPPOBOMA
imabopaTopun
[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomenanuu (40 pabor)
Hannuue pyccKos3pI9HOTO
caiTa NOAJIEPKKHU

Hannuue BUIeopoIuKoB.

. [Hudposas
itabopatopus 1o
(buzmonorun
(mpodunbHBII
YPOBEHB)

ObecrieunBaeT NpoBeICHNE
cCIe0BaHMS 10

(b yHKIITMOHUPOBAHUIO
YEIOBEUECKOT0 OPraHU3Ma.
Kommnekranus:
becripoBOAHOM MYIBTUAATUUK
o Gpu3noIoruu ¢ 5-10
BCTPOEHHBIMH JIATYUKAMMU:
JlaTunK apTeprUaIbHOTO
nasinenus (0...250 MM prT. CT.)
/laTuuk myJsibca ¢ AMana3oHoM
3MepeHus He yxe yem ot 30
o 200 ya/mun

JlaTunk TeMIiepaTyphl Tea ¢
Tuana3oHOM U3MEPEHUSI HE
ke ueM oT +25 mo +40 C
JlaT4rK 9acTOTHI ABIXaHUS C
TMana3oHOM U3MEPEHHUsI He
y>ke ueM ot 0 10 100
[IUKJIOB/MHUH

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

OTnenpHBIE yCTPOUCTBA:
latank OKI" ¢ nnanazonom
M3MEPEHUS HE YK€ YEM OT
-300 1o +300 MB)

JlaTuuk pH ¢ qnanazonom

1 mrr.




3MepeHus He yxe yem oT 0
o 14 pH

JlaTuuk cuomep ¢
TMana3oHOM U3MEPEHUS HE
yxke yeM oT -40 no 40 H
/[aTYnMK OCBELIEHHOCTH C
T1ana30HOM U3MEPEHHUS HE
y>ke yem ot 0 go 180000 1k
AKceccyaphl:

Ka6ens USB
COEIMHUTEIIbHBIN

3apsiIHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEACHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCITyaTaluu MUPPOBOit
mabopaTtopun
[IporpamMMHOe obecrieueHue
MeTtoanueckue
[peKkoMeH1aliu He MeHee 20
padot

Hanuumne pycckos3p4HOTO
caiTa IOAJEPKKU

Haymmune BuaeopoInKoB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

ObecrieunBaeT NpoBEICHNE
y4eOHOTO SKOJIOTUYECKOTO
MOHUTOPHHTA
MHCTPYMEHTAIbHBIMH
Metomamu. HaGop
[IPUMEHSIETCS TPU U3yUYEHUHN
PKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOTOBEICHMUS, a TAKKE
TUTSE THIUBUIYATbHBIX
MCCIEA0BaHUSA U IPOCKTHOM
NIESTEIbHOCTH IKOJIBHUKOB.
KoMInuiekTanus:
becripoBOHON MyJIBTUAATUUK
[10 5KOJIOTHYECKOMY
MOHUTOPHHTIY C 8-10
BCTPOECHHBIMH JaTYUKAMHU:
JlaT4vK HUTPAT-HOHOB
JlaTuuK XJIOpUI-UOHOB
JlaTunk pH ¢ nnanazonom
3MepeHus He yxke yem oT 0

o 14 pH

1 mrT.




JlaTdrk BIa)KHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

/[aTYnMK OCBELIEHHOCTH C
arna3zoHoOM U3MEpEeHHUsI He
y>ke yem ot 0 go 180000 1k
JlaTuuk TeMmneparypsl ¢
TMana3oHOM U3MEPEHUsI He
y>ke gem oT -20 10 +140 C
/laTunk
PIEKTPOIPOBOIUMOCTH C
Tuana3oHaMu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MxCwm; ot 0 10
20000 MkCm

JlaTunK TEMIIEpaTypHI
OKpY>KaroIen cpeibl ¢
Tuana3oHOM U3MEPEHUsI HE
yke uem oT -20 1o +50 C
OTaenbHbIC JATYUKU:
/laTuuk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C
T1ana3oHOM U3MEPEHHUS
4acTOT HEe MeHee ueM oT 50
' 1o 8 xI'm;

JlaT4rK BIAXKHOCTH TTOYBHI C
Tuana3oHOM U3MEPEHUsI He
yxe gem ot 0 1o 50%
/laTuuk kuciopona ¢
uana3oHoM u3mepenus ot 0
o 100%

JlaTurK onTHYECKOM
[JIOTHOCTH 525 HM

JlaTurK onTHYECKOM
r1oTHOCTH 470 HM

JlaTuuk TypOuIUMETp C
Tuana3oHOM U3MEPEHUsI HE
yxke uem ot 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
T1ana3oHOM U3MEPEHUsI He
yxe gyeM oT 0 1o 1000 ppm
IAKceccyapbl:

Kabens USB
COCIMHUTEIIbHBIN (2 1IT.)
3apsgHOE YCTPOUCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CTepiKeHb U1 3aKpeTICHUS




ITAaTYMKOB B IITaTHBE
KpaTkoe pykoBOACTBO 110
PKCIUTYaTaIuu IU(POBOA
maGopaTtopun
[IporpammHOe obecrieueHne
MeToauueckue
[pekomMeH1auuu He Menee 20
padot

'Y1iakoBka

Hanuuue pycckos3pI4HOTO
caiiTa MOJJICPKKH, HATMYHE
BHJICOPOJTUKOB.

Mukpockor
U POBOIA

Tun Mmukpockona:
OUOJIOTUIECKUI

Hacanka Mukpockorna:
MOHOKYJISIpHAst

Haznauenue: nabopaTopHbIi
Meron uccie10BaHus:
CBETJIOE T10JIe

Marepuan ONTHKH:
ONITUYECKOE CTEKIIO

Y BenmueHne MUKpPOCKOIIa,
Kpat: 64 - 1280

Oxynsiper: WF16X
O0bekTuBsl: 4X, 10X, 40xs
(moAnpY>KUHEHHBII )
PeBosibBEpHas TOJIOBKA: Ha 3
00BEKTHBA

Tun noacBeTKH: 3epKajio Hiu
CBETOIUO]T

Pacrosio)keHne N0ICBETKHU:
BEPXHSS M HUKHSS
Marepuan Kopmyca: MeTaul
[IpenmeTHBIi cTONMK, MM: 90

[t
Yuciao meranukceneit: 1

croynuk nuranus: 220 B/50

1 mr.

1 mT.

Ha6op OI'D no
X MUK

B HaGop BXOIAT BECHI
mabopaTopHbIe IEKTPOHHBIE
200 r, ciupToBKa
mabopaTopHas, BOpOHKa
KOHHMYECKas, TaJlouKa

(10 mTyK), cTakaH BBICOKHI C
HocukoM BH-50 ¢ metkoit (2

[ITYKH ), IAJTAHIP
3MepUTeNbHbINH 2-50-2

(CTEKJISTHHBIH, C IPUTEPTON

CTeKJIsiHHas, mpooupka [1X-14

1 mr.

1 mrr.




KPBIILIKOMN ), IITATUB JIJIs
poOupok Ha 10 rHEe3 ., 3aKUM
MPOOUPOYHBIH,
[rnaresab-okeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHUsI PACTBOPOB U
peakTHBOB (00BEM (h1aKkoHa
100 M1 - 5 KOMILIEKTOB 110 6
mTyK, 00beM (akona 30 mi -
10 xOMIUIEKTOB 110 6 MITYK),
LMTHH]IP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrykn),
cTakaH BeIcOkui 500 mut (3
[ITYKH), HA0Op epiei ass
MBIThsSI IOCY/IBI (€pII 715
MBITBSI IPOOUPOK - 3 MITYKH,
epIIl SISl MBIThS KOJIO - 3
[ITYKH), Xanat oemnbiit x/0 (2
[ITYKH), IEPYATKH PE3UHOBBIC
XUMUYECKHUE CTOMKHE (2
[ITYKH), OYKU 3alTUTHBIE,
¢bunbTpe! Oymaxasie (100
[ITYK), TOproyYee s
criupToBOK (0,33 ).

B coctaB Habop BXOJAT
[PEaKTUBBI: AITFOMUHUM,
PKeJIe30, COJIsTHasI KUCIIOTa,
MeTHIIopaHK, GpeHondraienH,
AMMHaK, IEPOKCH]T BOJIOPO/Ia,
HUTpaT cepedpa u Ipyrue; B
o011ei ciaoxHocTu - 44
[Pa3TMYHBIX BEIIECTB,
MICTIOJTB3YEMBIX TSI
COCTaBJICHUS] KOMIUIEKTOB
[PEaKTHBOB TIPH TIPOBEICHUN
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB 110 KypCy
[IKOJIbBHOW XUMUHU.

YueOHas
iraboparopus 1o
HEHPOTEXHOIOTUN

B cocTaB BXOAT:

Cencop Tun 1 e menee 1
IT., 00ecreUnBaeT
BO3MOYKHOCTB PETHCTPAITIH
CUTHaJa dJIEeKTPHUIECKOM
AQKTUBHOCTH MBIIIII]
(3nexTpoMuorpammsl, OMI').
Peructpanus nomkHa
OCYIIECTBIISETCS
HEWHBA3UBHO, CYyXUMH
PIIEKTPOIAMHU.

1 mrr.

1 mIT.




B03MOXHOCTBIO KPETUICHUS K
[pyKe 4eoBeKa, 4TO JOKHO
TaBaTh BO3MOYKHOCTh
[PETUCTPUPOBATH
PIIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJI
KOTOPOI1 pacrojaraercs
kperuieHue. [Ipu HanpsxeHun
MBIILIIBI TOJIKHA OBbITH
oOecrieueHa BO3MOKHOCTh
HA0JII0/IeHUS TyYHOCTH
cur”aia (T.e. IPUCYTCTBUE
OMI'), npu paccnabieHuu
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00ecreYnBaeT
BO3MOKHOCTh PETUCTPALIUU
CUTHaJIa
(dhoTomternzmorpammsl (PIII)
ONTUYECKUM ITyTEM, 3a CUET
M3MEHEHHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYIOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10/] BO3JEHCTBUEM ITYJIbCOBOU
BoTHBI. CEHCOP TOJKEH OBITh
o0OecreueH BO3MOKHOCTBIO
KpPETUICHHS K TTOYIICUKe
Mabila YeI0BeKa.

Cencop Tun 3 He menee 1
T., 00ecreYrBaeT
BO3MOYXHOCTB: PETUCTPAIIAN
CUTHaja
PIIEKTPOKAPIHOTPAMMBI
(OKI') He HHBa3UBHBIM
CIT0cO00OM;

peructpamuu I, 11 u 1l
OTBEJICHUH; TIOIKITIOYCHHS
PIEKTPOJIOB K CEHCOPY €
[TOMOIIBIO COSTUHUTEITLHBIX
[TPOBOIOB, 000PYIOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He menee 1 mT.
00ecreuynBaeT BO3MOXKHOCTb:
[pETUCTpAIK CUTHAJIA
KO’KHO-TaJIbBAHUYECKOMN
peakuun (KI'P), perucrpanus
KOTOPOTO OCYILIECTBIISIETCS Ha
[TOCTOSIHHOM TOKE;
[MO/IKJIIOUEHUS K TEITy




YesoBeKa C TOMOIIbIO CYyXHX
PIIEKTPOJIOB, TOAKIIOYCHUE
KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS C TOMOIIIBIO
TouchProof passemos.
Cencop Tun 5 e menee 1
IIT., 00eCIIeYNBaET
BO3MOKHOCTB: PETHCTPALIUU
CUTHaJja 3JIeKTPUUECKON
akTUBHOCTH Mo3ra (23I) ¢
[TOMOIIBIO CYXUX
HEHHBA3HBHBIX JICKTPOIOB;
[PETUCTPALIMH SICKTPUUECKOM
AKTUBHOCTH Pa3HBIX JOJICH
MO3ra; MOAKIIOYCHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO COETUHUTENBbHBIX
[IPOBOI0B, 000PYI0BAaHHBIX
TouchProof passemamu;
BaKpEIUICHUS JJIEKTPOIOB HA
[TOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 He menee 1
[IT., 00EeCIIEYNBAET
BO3MOKHOCTB: PETHCTPALIUN
CUTHaja KoJebaHus rpyaHON
KieTky (CeHcop AbIXaHUSA);
OTIpeIeTICHUST YaCTOThI
ITBIXaHUSI.

Y cTpoiicTBo 1uist cOopa
TaHHBIX OT CEHCOPOB U
[epeaady Ha epCOHAIBHBIN
KOMITbIOTEp OOecTeunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
0T MOJIKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MoJTydeHHBIX AaHHbBIX Ha [1K.
[TonknroueHrne HeHTPaIbHOTO
Monayis k [TK ¢ momorisio
USB-ka6emns. LleHTpanbHbIi
MOIyJIb UMEeT He MeHee |
I11T.: TAJIbBAHHYECKYIO
3ossiuio ot [TK.
[{eHTpanbHBIN MOIYJIb
o0OecredrnBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO
[TOIKJIFOUEHUS BIUTOTH /10 4
ceHCcopoB. Kaxx/plii U3 BXOJI0B
[{eHTpamTbHOTO MOIYJISI HMEET
raJIbBAHUYECKYIO U30JIALINIO




(oOecreueHne MEKKaHATbHON
raTbBAaHUYCCKOU M3OJISIINHN ).
[lonxiroueHne CeHCOPOB K
L{eHTpaIbHOMY MOYJIIO
OCYILIECTBIISIETCS C TIOMOIIBIO
CTHCTIHATN3UPOBAHHBIX
pazbemoB tura LEMO,
00eCTIeUnBAOIIINX
[IPaBHJIBHOCTD MOAKITIOUYEHUS
pazbeMa M CHUKAIOIINX PUCK
CIIy4aliHOTO KacaHHs
[Pa3bEMOB TOKOTIPOBOISIITUX
bacTel, a TaKxKe
00ECTIeYNBAIOIINX 3ALIUTY OT
HECaHKLMOHUPOBAHHOTO
[TOIKJTFOUCHUS K
[IPOU3BOJIBLHBIM YCTPOMCTBAM.
Monyns "Kunonka" He menee 1
[1T., 00ecreurnBaeT
BO3MOYXHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB U
0TMEUYaTh HE MEHee 3-X
[Pa3TUYHBIX KaTeTOpUU
COCTOSTHHIA.

Y CTpOHCTBO, BXOJAILEE B
cocTaB J1a00paToOpuH, T0JKHO
o0OecreurnBaTh BO3MOKHOCTh
[pETUCTpAINK apTePUaATHHOTO
TaBJICHHUS.

[IporpamMMHOe obecrieueHue
(manee - 110). JomkHo
00ecreurnBaTh BU3yaIH3aIUIo
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOrpaMMBbI
ITOJKHO COCTOSITh M3 BKIIAJIOK,
KaKasi ©3 KOTOPBIX
COZIepKUT HabOp TpaduKoB,
HEOOXOIUMBIX IS
oToOpaXkeHHus TpedyeMoin
MHGbOpMaLIHU.

JlomKHA UMEThCS BKIIAAKA s
0JTHOBPEMEHHOTO MIPOCMOTpPa
CUTHaJa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOIKJTFOUYEHHBIX K
[{eHTpasibHOMY MOIYJTIO.

JTO 0OecreynBacT
BO3MO>KHOCTh




MHOTOKaHaJIbHOT'O
(mourpauvecKoro) pexxuma
paboThI yCTPOICTBA.

Tak:Ke TOJKHBI UMEThCS
BKJIAJIKU IS BU3YyaIH3aluU
CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT', KI'P, 23T,
CEHCOpa JbIXaHUs, KHOIKH; a
TaK)Ke POU3BOIHBIX
rpaduKOB, HA KOTOPBIX
BHU3YyaIH3UPYIOTCS
CHEeIM(UIHBIC TSI TOTO WA
MHOTO CUTHAJIa BEJIMYHHBI.
[1O noiKHO 1aBaTh
BO3MOYKHOCThH BU3YallU3alluU
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MIMEHHO:

- OMI': Buzyanuszauus
CUTHaJIa, CIIEKTP CUTHAJIA,
AMIUTATYIHBIN TPUTTEP

- OIII': Bu3yanuzamus
CUTHaJa, CTIEeKTpa CUTHAaJa,
TaxorpaMMebl, rpad UK Mybca
- OKI': Bu3yanuzanus
CUTHAJIa, TAXOTPaMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3anus curaana
- O01": Bu3yanuzanus
CUTHaja, CIEKTP CUTHAaJAa,
AMIUIATY1a alb(a-puTma,
aMIUTUTYy1a OeTa-puT™ma.

- CeHCcop JIbIXaHMUS:
BHU3yaTH3aIis CUTHANA,

- KHonka: Buzyanusanus
CUTHaJa pa3MeTKH

T1O nomKHO UMETH
BO3MOKHOCTh KaCTOMU3AIUU
1 HacTpoiiku [1O s

P (HEKTUBHOTO OTOOpaAKESHHS
rpaduKoOB: HacCTpOMKa LBETA,
BEIOOD MMapamMeTpoB s
aHaM3a, BEIOOD
0TOOpaXkaeMbIX TpauKoB,
MaciTaOupoBaHue rpaduKoB.
[1O noKHO UMETH
BO3MO>KHOCTH 3aITUCH U
BOCITPOU3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPOMKH
apamMeTpoB (GuUIbTpaUU
CHTHAJIa C TOMOIIBI0 QUiIbTpa
HIOKHUX 9acTOT, (PUITBTpa
BBICOKHX 4acTOT, TIOJIOCOBOTO
(bUIIbTpa, PeKEKTOPHOTO
(dbupTpa.

C uenbio ynoOCcTBa aHAM3a
CHTHAJIa, TOJDKHA UMETHCS
BO3MOKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocieayromnei
BO3MOYKHOCTBIO X
[OCIIEeTYOIIETO
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMHUTHPYS PETUCTPALIMIO
CHTHAJIa B PEKUME PEATbHOTO
BPEMEHM).

B cocraBe: MeTonuveckue
MaTepHabl IJIs1 yUUTEIS U
00y4aroIInXCsl, OMUCAHNE
[TOJIKJTFOYEHUS] CEHCOPOB
TabopaTopuu, HHCTPYKIIUH T10
croyip3oBanuio 110,
OITUCaHUEe Ta0OPAaTOPHBIX U
[MpaKTUYECKUX padboT, KOTOpOE
B TOM YHCIIE€ COJCPKHUT
[Ipe3eHTalMOHHbIE
MaTepHAaIbL.

Y nakoBka/kopoOka
lmabopaTopuu T0JKHA
oOecrieunBaTh y100HOE
XpaHEHHE U CONIEPKaTh
[OJICKA3KU ISt
[PACIIONIOKEHHSI CEHCOPOB U
YCTpOICTB JabopaTopuu AJist
yZIOOHOTO MCITOJIH30BaAHUS
MpenoaaBaTeNsIMA U
00yJarOITUMUCS.

TexHoornaeckas HaIpaBJICHHOCTDb

0.

(OOpazoBaTeNbHbIN
KOHCTPYKTOP JIJISt
MPAKTUKH OJIOYHOTO
MPOTPaMMHPOBAHHUS C
KOMITJICKTOM
TATYNKOB

PoOoTOTeXHIUECKUI HAOOP
IMIpCAHa3HAUCH IJId U3YYCHUA
OCHOB POOOTOTEXHUKH,
neranen, y3JoB U
MCXAaHHU3MOB, HCOGXOI[I/IMI:IX
TUTST CO3TTAHMST
[POOOTOTEXHUUECKUX

yCTpOICTB.

1 mrr.

1 mIT.




HaGop npeacrasiseT co0oit
KOMIUICKT CTPYKTYPHBIX
HIIEMEHTOB, COCIMHUTEIBHBIX
HIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3BossieT codupats (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTHN), U3
PIIEMEHTOB BXOJISIIHUX B €TO
COCTaB, MOJICIM MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATHU3MPOBAHHBIM
yIpaBJIeHHEM, B TOM YUCIIE Ha
KOJIECHOM XOJ1y, a TaK e
KOHCTPYKLIHNA, OCHOBAaHHBIX HA|
1ICII0JIb30BaHUU iepeay (B
TOM YHCJI€ YEPBSIUHBIX U
3yOYaThIX ), a TaK )K€ PHIYAroB.
CBETOMOIHBIN MaTPUYHBIN
ucriel ¢ 0enoi moJICBETKON
Ha KOHTpOJILIepe

KonnuecTBo nopros
BBOJ1a/BBIBOJIA HA
KOHTpOJJIEpe HE MeHee 6
KonnyecTBO KHOIIOK HE MEHEee
4
O0111e€ KOJINYECTBO
bJIeMEHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) nporpamMmupyemslii 010K
YIIpaBIICHUS, KOTOPBIH MOXET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) CepBOMOTOPBI

3) JaTYMK CHITBI

4) maT4uK paccTOSHUS

S) maT4uK 1BEeTa

6) akKyMynaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE SJIEMEHTHI,
BKJIIOUYasi neppoprpoBaHHbIE
PIIEMEHTHI: OANKHU, KyOUKH,
OCHU U BaJlbl, COCIMHUTEIIbHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[perHa3HauYeHHBIE IS
CO3/IaHUS YEPBSIUHBIX U
3yO0JaThIX TIepenay,




COCTMHUTENBHBIC U
KPETIC)KHBIC 3JIEMEHTBI;

7) [IporpammHoOe
oOecrieyeHre, UCIoIb3yeMoe
IU1S1 IPOrPaMMHUPOBAHUS
COOMpPaEeMbIX
[POOOTOTEXHUYECKUX MOAEIeH
1 YCTPOMCTB, TOCTYITHO JIJIsI
CKauMBAHUS U3 CETH
HTepHeT

10.

O06pa3oBaTEIHHBIN
HAOOP 10 MEXaHUKE,
MEXaTPOHHKE U
POOOTOTEXHUKE

KoMIuiekT amst u3yueHus
OCHOB JJICKTPOHUKHU U
POOOTOTEXHHUKHU

HaGop noymkeH ObITh
[perHa3HaueH [
[IpOBEICHUS yUEOHBIX
BaHSTUI 110 SJICKTPOHUKE U
CXEMOTEXHHUKE C IIEIIHI0
M3ydeHust Haubolee
[pacrpoCTPaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHSAEMON ISt
MH)KEHEPHO-TEXHUYECKOT O
TBOPYECTBA yUAITUXCS U
pa3paboTKu y4eOHBIX
Mozpenei podoTos. Habop
ITOJKEH MO03BOJIATh YUaLTUMCS
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOEKTUPOBAHUS
[POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha TIpUMepe
y4eOHBIX MoJieneil po6oToB, a
TaK)Ke U3YYUTh OCHOBHEIC
TeXHUYECKHE PELICHUs B
001acTh KUOEPHETUYECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocTaB KOMIUIEKTa TOKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX DJIEMCHTOB
11 COOpKH MakeTa
MaHUITYJISIIUOHHOTO PO0OoTa,
KOMIUIEKT METAJUTMYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
11 COOpKH MakeTa
MOOWJIBHOTO pOOOTa U T.1I.

B cocTaB KOMIIJIEKTa BXOIUT
Ha0Op AIEKTPOHHBIX
KOMITOHEHTOB JIJIs1 U3Y4EHUS

1 mr.
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OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKXKE
KOMIUIEKT PUBOOB U
TaTYMKOB PA3IUYHOTO THUIIA
1S pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILIEKCOB.

B cocraB KOMIUIEKTA TOJKHO
BXOJIUTH: MOTOPBI C
PHKOJIEPOM - HE MEHee 2 T,
CEpBOIPHUBO/] OOJBILOI - HE
MeHee 4 1T, CepBOIPHUBO/L
MaJiblii - He MeHee 2 T,
MH(pPaKpaCHBIH JaTYUK - HE
MeHee 3 1IT, yJIbTPa3ByKOBOM
TaT4uK - HE MEHee 3 1T,
TaTUYMK TeMIIepaTyphl - He
MeHee 1 T, TaT4uK
OCBEILIEHHOCTH - HE MeHee |
1T, HA0OP JIEKTPOHHBIX
KOMITOHEHTOB (PE3HCTOPHI,
KOHJIEHCATOPbI, CBETOIHO/IBI
[Pa3TMYHOTO HOMUHAA),
KOMILJIEKT MPOBOIOB JIJIst
OecraeqyHoro
[MPOTOTUIIUPOBAHUS, TIJIaTa
OecraeuHoro
[IPOTOTUIIMPOBAHHS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOMCTBO.

B coctaB KOMIIEKTa TOJIKEH
BXOJIUTH MPOTPAMMHUPYEMBIN
KOHTPOJLIED,
[IporpaMMUpyEMbIi B cpefie
Arduino IDE nmu
QHAJIOTUYHBIX CBOOOIHO
[PaCIIpOCTPaHIEMBIX Cpeax
pa3paboTKH.
[IporpamMmmupyemsliii
KOHTPOJLIIEP JI0JKEH
00JagaTh TOPTAMHU TSI
MOIKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
vt WiFi.

B cocTaB KOMILJIEKTA JTOJIKEH
BXOJIUTH MOJIYJTb
TeXHUYECKOT 0 3peHMs,




MPEACTABISIONNNA COO0M
BBIYMCIIUTEIIBHOE YCTPONUCTBO
CO BCTPOEHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He meHee 1.2
[T, 06bem O3V - He MeHee
512 MO, 00beM BCTpOEHHOU
mamsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON KaMepoun
(MakcUMallbHOE pa3pelieHue
BUICOTIOTOKA, [1€PEIaBAEMOT0
o unrepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJib TEXHUYECKOTO
3peHus JoKeH 001a1aTh
COBMECTHMOCTBIO C
[Pa3IMYHBIMU
[IPOrPaMMHUPYEMBIMH
KOHTPOJJIEPAMH C TTIOMOIIBIO
unTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moayis
TEXHUYECKOTO 3PSHUS JIOJDKEH
IMETh BCTPOEHHOE
[IporpaMMHO€E obecrieueHue
Ha OCHOBE OINEPAIIMOHHOMN
cucremsl Linux,
[103BOJISIIOIIEE OCYIIECTBISATh
HACTPOIKY CHCTEMBI
MaIIMHHOTO 00y4YeHUs
[apamMeTpoB HEUPOHHBIX
ceTeil Juist OOHapyKEeHUs
00BEKTOB, OMIPEICTICHUS UX
[TapaMeTpOB M JTaJbHENUIIEN
MICHTH(PUKAIIH.

KOMIUIEKT JOIKEH
00ecreunBaTh BO3MOKHOCTh
M3y4eHHsI OCHOB pa3paboTKu
[IPOrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, pellieHui B cdepe
"NHTepHeT Bemen'", a Takxke
pEelIeHUl B 00IacTH
[POOOTOTEXHHKH,
MCKYCCTBEHHOT'O MHTEJUIEKTA
1 MallTMHHOTO OOYYEHHSI.

11.

UeThipexoceBoit
y4eOHBIN

Y ueOHbII
000T-MaHUITYJISTOP

1 mr.
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POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMH
CMECHHBIMHU
HAcaKaMu

[peHa3HaYeH /7151 OCBOCHUS
00yJaIOIUMUCS OCHOB
[POOOTOTEXHUKH, JIJIS
[10JITOTOBKH 00yYaroImuxcs K
BHEPEHUIO U MOCIEAYIOLIEMY
MICTI0JIH30BAHUIO POOOTOB B
[TPOMBIIIJICHHOM
[IPOM3BOJICTBE.

KonmnuecTBo oceii poboTa
MaHUITYJISITOpA - YETBIPE.
[lepemelieHue HHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCSAM
TOJKHO YIIPaBIISITHCS
[I1arOBBIMH JIBUTATEIISIMHU.
Hanpsokenne nuTaHust
[IarOBbIX JIBUTATEJIEH HE
6omee 12 B.

CepBojBUraTeNIb YETBEPTOM
OCH JIOJDKEH 00ecrieunBaTh
[TOBOPOT UHCTPYMEHTA.

Yrosn noBopora
MaHUITYJISITOpa HA OCHOBAaHUU
BOKPYT BEPTUKAJIbHON OCH HE
Menee 180 rpaaycos.

J1J151 oTIpeiesIeH s TTOJI0XKEHUS
MaHUIyJIsTOpa MpU OBOPOTE
BOKPYT BEPTUKAIBHOW OCH
NTOJDKEH HCIIOJIb30BaThCS
PHKOZEP.

Yro1 noBopoTa 3aaHero
[1e4a MaHUIYJISTOpa He
Menee 90 rpanycos.

YT0oJ1 TOBOpOTa IEPETHETO
[ieya MaHUIYJIATOpA HE
menee 100 rpamycos.

J17151 OTIpeIesIeHUs TTOJI0KEHUS
3aJHEr0 U MepeaHero mied
MaHHITYJIITOpa TOJHKEH
MICII0JIb30BATHCS THPOCKOII.
YTo1 noBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpaxycos.
JloKHA OBITH BO3MOXHOCTD
OCHAIIIEHUS] CMEHHBIMHU
HacajKamMH (Halpumep,
neprkaTellb KapaHaalia Hin
(iomacTepa, mpucocka ¢
CepBOJBUTATENEM,
MEXaHMUECKOE 3aXBaTHOE
YCTPOMCTBO ¢




CepBOABUTATENIEM,
[YCTPOMCTBO 151 JTa3€pHOU
pPaBUPOBKHU WU YCTPOUCTBO
11 3D-mieuatn).

JlomkHa OBITH BO3MOKHOCTh
[1OIKJIFOUEHUS
ITOTIOTHUTEJILHBIX YCTPONCTB
(Hampumep, TpaHcmopTepa,
[pesbca i epeMeleHust
poOoTa, MyabTa yIpaBIeHUs
TUIA JPKOMCTUK, KaMephI
MaIIMHHOIO 3pEHMUS,
ONTUYECKOTO JIaTYHKA,
MOTyJ1s1 OECTIPOBOHOTO
ocTyma.
PoO0T-MaHHITYIIATOP TOTHKEH
oOecreurBaTh MepeMerieHue
Haca/JKu B IPOCTPAHCTRBE,
AKTUBALIMIO HACAJKH,
BO3MO>KHOCTb TOJTYyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
YIIPABICHUS
ITOTIOTHUTEIbHBIMU
YCTPOMCTBAMM.

Marepuan kopmnyca -
anmoMuHUN. [lnamerp padoueit
30HBI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOMN
ocH) He MeHee 320 MM.
uTepdeiic moaximoueHus -
USB.

JlomxeH nMeTh BO3MOKHOCTh
ABTOHOMHOM paboThI U
BHELITHETO YIIPABIICHUS.

Y IIpaBIsAOIKN KOHTPOJLIED
TOJKEH OBITh COBMECTUM CO
cpenoit Arduino.

Y IpaBistoIMi KOHTPOJUIEP
COBMECTHUM CO CpPENOi
porpamMmmupoBanus Scratch,
1 S3IKOM MPOTPaMMUPOBAHUS
C.

JlokeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIJaHHBIN YrOJI U HA
3aJaHHBIN yTOJ1, TOBOPOT IO
UETBEPTOM OCU HA 3aJaHHbIN
yroJ1, ABM)KEHUE B




KoopauHatel X, Y, Z,
[epeMenieHue Ha 3aJJaHHOe
[pAcCTOsTHUE TI0 KOOpAMHATaM
X, Y, Z, nepenauy JaHHBIX O
TeKYIIEM ITOJIOKEHUH YTJIOB,
[epefady JaHHBIX O TEKYIIHUX
KOOpJIMHATaX HHCTPYMEHTA.
/lokeH noaiepKuBaTh
[epeMenieHue B JCKapTOBBIX
KOOpAMHATAX U yTriax
[MOBOpPOTa OCEH, C 3aIaHHOMN
CKOPOCTBIO U YCKOPEHHUEM.
Tunel nepeMenieHni B
IEKapTOBBIX KOOPAMHATAX:
IIBIDKEHUE 110 TPACKTOPHH,
IIBIKEHUE T10 TIPSIMOM MEXKTY
TBYMsI TOUKaMH,
[epenpbrIruBaHuE U3 TOYKH U
TOUKy (mepeHoc 00beKTa).

12.

O06pazoBaTEIbHBIN
HAOOP 111 U3yUCHHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKUX
CUCTEM U
MaHHITYJISIITAOHHBIX
poOoTOB

O06pa3oBaTEIbHBIN KOMIUIEKT
TOJKEeH OBITh MpelHa3HaYeH
TUTS1 U3YYCHHS
[POOOTOTEXHUUECKUX
TEeXHOJIOTHH, OCHOB
H(OPMAIIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTUI
[IPOMBILLTICHHOU
AQBTOMATHU3AIINH, & TAKKE
TEXHOJIOTUI
[MPOTOTUIIUPOBAHUS U
aJIUTUBHOTO IPOU3BO/ICTBA.
B cocTtaB KOMIIEKTa TOTAKHO
BXOIUTh:

1) UnTennexTyanbHbIi
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOMN
YIIPABIICHHUS], I03BOJIAIONICH
00BETUHATD CEPBOMOTYITH
IPYT C IPyroM 1o
[MOCJIeI0BATEIILHOMY
mHTEepdeiicy - He MeHee 6 1T,
2) PoboToTexHuueckuii
KOHTPOJLJIEP MOJIYJIBHOTO
TUIa, TPEACTABISIONIUN
o001 OAHOIIIIATHBIN
MHUKPOKOMITBIOTED C
ONEPalMOHHONW CUCTEMOM
Linux, o0benuHEHHBIH ¢
nepudepuiHbIM

1 mrr.




KOHTPOJIJIEPOM C ITOMOIIIBIO
[J1aTHl PACIIHPEHUSI.
PoOoToTeXHUYSCKUI
KOHTPOJLIIEP JIOJKEH
YZIOBJICTBOPSATH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
siIIep BCTPOCHHOTO
MUKPOKOMITHIOTEPA - HE
MeHee 4, TAKTOBas 4acToTa
siipa - ne menee 1,2 [T,
00bemM O3V - He MeHee 512
MO, Hanmaue nHTep(HercoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
AQHAJIOTOBBIC MIOPTHI JIS
[T0IKJIFOUCHUS BHEITHUX
ycTpoiicTB, a Takxe WiFi win
Bluetooth mis koMMyHUKaIMK
CO BHELTHUMH YCTPONCTBaMHU.
PoGoTOTeXHUYECKUI
KOHTPOJIIEP TOKCH
oOecIeunBaTh BO3MOKHOCTD
[TPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBoGoHO
[pacrpoCTpaHIEMON CPeabI
Arduino IDE, a takxe
YIIpaBICHUS MOJEISIMHU
[POOOTOTEXHHUUECKUX CUCTEM C
rmomorsio cpenst ROS.

3) BeruncauTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee 1 1T,
BrranciautenbHbIil MOAYJITb
oJDKeH 00J1a1aTh
BCTPOCHHBIMH TH(PPOBBIMU
mopramu - He MeHee 12 T u
QHAJIOTOBBIMH ITOPTAMH - HE
MeHee 12 1T,
BrranciautenbHbIil MOAYJITb
oJDKeH 00J1a1aTh
BCTPOCHHBIM MOYJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi mus
CO3aHuUs
armapaTHO-POTPAMMHBIX
[PEILICHUH U
"yMHBIX/CMapT"-yCTPOICTB




TS pa3pabOTKU perIeHU I
"NuTepHer Benieit".
BrrunciautenbHbIil MOAYJITb
ToJKeH 00JaaTh
COBMECTHUMOCTBIO C
nepudepuiHbIME IIATAMH
TUIS TOIKJIIOUEHUS K CeTH
Ethernet u moaxroueHwust
BHEITHEH CUJIOBOM HArpy3KH.
4) MonyJsib TEXHUUECKOTO
3peHusi, MPeACTaBIISIOMNN
co00i1 yCTpoicTBO Ha 6a3ze
BBEIYHUCITUTEILHOTO
MUKPOKOHTPOJIIEpA U
MHTETPUPOBAHHON KamMephl,
oOecrieunBaroIee
[pacro3HaBaHKe MPOCTEHIINX
M300pakeHU HAa MOAYJIE 32
C4eT COOCTBEHHBIX
BBEIYHCITUTEIILHBIX
BO3MOXHOCTEH - HE MeHee |
1T,

Mo1ylib TEXHUUECKOTO
BpEHUSI IOJDKEH 00ecTieunBaTh
BO3MOYKHOCTB OCYILIECTBIISTh
HaCTPOWKY dKCIIO3ULINH,
Oananca 6emxoro, HSV
COCTaBIISIONINX, TIOMIAIN
0OHapyKUBaeMOI 001acTH
M300paKeHUs, OKPYTIIOCTH
0OHapyKUBaeMOM 00IacTH
M300paKeHMsl, TOJI0KEHHE
0OHapyKMBaEMBbIX 00JIacTei
OTHOCHUTENLHO JIPYT Apyra
Moaynp TEXHUYECKOTO
BpeHus JOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C wumu TTL mnsa
KOMMYHHKAITUH JIPYT C
NIPYTOM MM BHEITHUMH
YCTPOHCTBAMM.

5) Kommiekt
KOHCTPYKTHBHBIX JICMEHTOB
13 MeTauia st COOpKu
MO/IETT MAaHUITYJIITOPOB - HE
McHee 1 mT;

6) KoMrmuiekT 351eMeHTOB J1st
cOOpKM BaKyyMHOTO 3aXBaTa -
He MeHee | miT.




O06pa3oBaTEHHBIN
[POOOTOTEXHIUECKUN
KOMILIEKT JIOJDKCH COJIEpKATh
HaOoOp OMOIHMOTEK
TPEXMEPHBIX MOJICIICH ISt
[IPOTOTUIIMPOBAHUS MOJAEIIEH
MOOUITBHBIX U
MaHHITYJISIIUOHHBIX pOOOTOB
pasnuyHoro THma. B cocras
KOMILICKTA JIOJI’KHBI BXOJIUTh
MHCTPYKIIMU U METOJTUYECKUE
lyKa3aHHUs 110 pa3paboTke
TPEXMEPHBIX MOJICIICH
MOOUIIBHBIX pOOOTOB,
MaHHITYJISIITUOHHBIX POOOTOB C
[Pa3TMYHBIMHU TUTIAMH
KHHEMATHKH (YTriioBast
KIHEMaTHKa,
[IOCKO-TIapalielIbHAs
KIHEMaTHKa,
menpTa-kuHematnka, SCARA
VUTH phIYaXHAss KHHEMATHKA,
matgopma CTroapTa U T.I1.).
O0pa3oBaTEBHBIN
[POOOTOTEXHUUECKUN
KOMILIEKT JIOJDKEH COJIEpKATh
MHCTPYKIIUU TIO
[IPOEKTUPOBAHNIO POOOTOB,
MHCTPYKIIUU ¥ METOJTUKH
OCYILECTBIICHHS HHKEHEPHBIX
[pacueToB Ipu
[IPOEKTHUPOBAHUU (pacyeThl
HArpy3KH 1 MOMEHTOB, pacueT
MOIITHOCTH ITPUBOIOB, pacueT
MmapaMeTpOB KHHEMATHKH U
T.11.), THCTPYKIHH I10
pa3pabOTKe CUCTEM
YIIPaBICHUS U IPOTPAMMHOTO
oOecrieueHus Ui ypaBiIeHUs
[poOOTaMH, HHCTPYKLIUU U
METOIMKH T10 pa3paboTke
CHCTEM YIPABICHUS C
pIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yJCHMS.

KoMmmbroTepHoe 000py10BaHNe

13.

HoyTOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFOgaeMas

1 mrT.




KJIaBHaTypa: HAJIN4HE;
Pycckas packiiagka
KJIaBUATYyphl: HAIUYUE;
/luaroHanb SKpaHa: HE MEHee
15,6 mroiMOB;

Paspenienue skpaHa: He
MeHee 1920 X 1080 nukceneit;
KosmmuectBo saep
[poreccopa: He MeHee 4;
KoyimuecTBO NOTOKOB: HE
McHee 8;

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

Ksmi-namars npormeccopa: He
MeHee 6 MoOaiiT;

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

O6beM noIepKUBAEMOM
OTIepaTUBHOM MaMATH (JU1s
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 ['0aliT;

O0beM HakonuTenss SSD: He
Menee 240 I'0aliT;

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

Bec HoyTOyKa C
YCTaHOBJIEHHBIM
AKKyMyJsiTopoM: He Ooiee 1,8
KT

Bremaunii uarepdeiic USB
cTa”zapTa He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnunit uarepdeiic LAN
(Mcronb30BaHKe
[epEeXO0IHUKOB HE
[pelyCMOTPEHO): HATMUHE;
Hamune monynen u
mHTEpPEiicoB
(Mcnosb30BaHUE
[IEPEXOTHUKOB HE
mpenycmoTpeno): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIUYUE C MOICPHKKOM




crangapra IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hajguuue,
Manunyiastop "Mplib":
HAJINYHC;
[IpenycraHoBieHHas
OIIEpallMOHHAs CHCTEMA C
rpadu4ecKuM
[10JTb30BATEIHCKIM
mHTEpdEeiicom,
oOecrieunBaromnias padboTy
[pacrpoCcTpaHeHHBIX
00pa30BaTEIbHBIX U
0OIIECUCTEMHBIX
[PUIOKCHUI: HAJTMYHE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUII KOpITyca: METaJl;
BO3MOKHOCTh 0€3011aCHOTO
BALUIIIEHHOT'O 3aMKOM
XpaHEeHHsI HOYTOYKOB:
HaIM4uue;

BO3MOKHOCTb 3apsIKU
HOYTOYKOB: HaJIMuue,
[oJiiep>kka HOyTOYKOB U3
KOMILIEKTa MOCTaBKU;
Hamnare poyrepa Wi-Fi
ctangaprta 802.11n i
coBpeMeHHee: | miT.
[o/1ep’KKa HOYyTOYKOB U3
KOMILIEKTA IOCTaBKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepKKa HOYTOYKOB
113 KOMITJIEKTa MOCTaBKH;
Hanpspkenne nutanust: 220
B\S0 T';

[ToTpebnseMas MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebnsiemsblii TOK, A
(Makcumym): 12;

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

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

Koneca i nepeBUKEHUs €

TOPMO30OM: HAJIMIUC.

1 mrr.
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