MUHHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOM
®EJIEPALINU

PACIIOPAKEHUE
ot 12 ssuBapsa 2021 r. N P-6

OB YTBEPXJIEHUU METOJINYECKUX
PEKOMEHJIALIMH 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJBHBIX OPTAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3OBAHUS
ECTECTBEHHO-HAYYHOMW U TEXHOJOTMYECKOU
HATIPABJJEHHOCTEN

Bo ucnonnenne nynkra 4 [IpaBun npenocTaBiaeHus U pacnpeneneHus cyocuauii u3 deaepaabHOro
Oromkera Oromkeram cyobekToB Poccmiickoit denepanuu Ha codUHAHCUPOBAHUE PACXOIHBIX
00s13aTeIbCTB CyOheKTOB Poccuiickoit denepanny, BOSHUKAIONINX MPU PeaTU3aIlii PErHOHABHBIX
MIPOEKTOB, 00ECIeUNBAIONINX JOCTI)KEHUE LIeJiei, MoKa3aTeledl M pe3ylbTaToB (enepatbHbIX
MPOCKTOB, BXOMAIIMX B COCTAaB HalmMOHaNbHOro mpoekra "OOpazoBaHue", B pamKax
rocyaapcTBeHHo# mporpamMmbl Poccuiickoii @enepanun "Pa3Butne oOpazoBanus', IPUBEACHHBIX B
[Ipunoxennn N 5 k rocynmapctBeHHOW miporpamme Poccuiickoit @enepanuu  "Pa3Burtue
oOpasoBanus", yTBep)KIeHHOU mocraHoBieHueM lIpaButenbcrBa Poccuiickoit ®denepanmu ot 26
nexadps 2017 r. N 1642:

1. YrBepauTh npunaraembie MeToauueckue peKOMEeHAalNU 10 CO3JaHuI0 U (QYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACIONIOKEHHBIX B CEIbCKOW MECTHOCTH U MaJlbIX TOpOJaXx,
LIEHTPOB 00pa30BaHMsI ECTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HaIpaBIIEHHOCTEH B pamMKax
PErHMOHANBHBIX MPOEKTOB, O0ECIEeUUBAIOIIUX JOCTHIKCHHE IeNeld, ToKa3aTelell W pe3yibTara
denepanbHoro npoekra "CoBpeMeHHas MIKoJa" HalMOHaIbHOTO npoekTa "Obpa3zoBanue";

2. KoHTpOJIb 32 HCHOJIHEHUEM HACTOSAIIETO PaclopsHKEHUs OCTaBIISAO 32 COOOH.
T.B. BACHJIBEBA

Ipunoscenue

YTBEPK/[EHBI



pacnopsceHuem
Munucmepcmea npoceewjenus

Poccuiickoti @edepayuu

om 12 auneaps 2021 2. N P-6

METOJINYECKHNE PEKOMEHJIAIINHA IO CO3IAHUIO
U ®YHKIIMOHUPOBAHMUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTH T
MAJIBIX TOPOJIAX, HIEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOM N TEXHOJIOI'MYECKOU
HAIIPABJIEHHOCTEH

1. O01ue moJ10KeHUSA

Hacrosmme Metoanaeckue pekoMeHaanun (anee - PexoMeHaanum) HarpaBiieHbl Ha oOecrieueHue
€IMHBIX OpPraHM3allMOHHBIX W METOJUYECKHX YCIOBHHM cO3JaHUs M OOIIMX TMOJXOJ0B K
(YHKIIMOHUPOBaHUIO B 00I1€00pa30BaTeIbHBIX OpPraHU3aIUAX, PACIOJO0KEHHBIX B CEIbCKOM
MECTHOCTH M MaJbIX rOpojiaX, LIEHTPOB 00pa30oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOI
HarnpaBiieHHocTel "Touka pocra", B mensx oOecmedeHUs peanusanuu (eaepalbHOTO IMPOCKTa
"CoBpemeHHas 1mikoja" HalMoHaIbHOTO mpoekTa "O6pa3oBanue" (nayee - deaepaabHbIi MIPOEKT), B
TOM YHUCJI€ YCTAaHOBJICHUS TPeOOBAHMI K pe3ylbTaTaM HCIOIb30BaHUS cyOcuanu u3 eaepanbHOro
Oromkera Oromkeram cyOonekToB Poccuiickoit ®denepauun Ha co(UHAHCUPOBAHHE PACXOJHBIX
o0s3aTenscTB cyobekToB Poccuiickoii denepanyiy, BOZHUKAIOLIUX IPU PeaTU3allii perHOHaTbHbBIX
MIPOEKTOB, OOECHEeUMBAIOIINX JOCTH)KEHUE IleNiel, MokaszaTelneil U pesynbrara (enepaibHOro
npoekta "B 001eo6pazoBaTeNbHBIX OpraHU3alUsIX, PACIOJOXKEHHBIX B CEIbCKOM MECTHOCTH H
MajblX TOPOAAX, CO3/JaHbl M (PYHKIMOHUPYIOT IEHTPbI OOpa30BaHMsI €CTECTBEHHO-HAYYHOU H
TEXHOJIOTMYECKOW HapaBiIeHHOCTEN" .

[IpuBeneHHble B HacTosUX PexomMeHpanusx TpeOOBaHUS SBISIOTCS MHUHUMAaIbHBIMU. OpraHsl
UCIIOJIHUTENBHOM BiacTu cyObekToB Poccuiickoit deneparnu (opraHbl MECTHOTO CaMOYITPABIICHUS)
MpU peah3alii MEpONPHUATHI MO CO3JaHUI0 M (DYHKIIMOHHPOBAHHIO B 00I1€00pa30BaTEIbHBIX
OpraHMU3aIUsaX, PACIIONOKEHHBIX B CEIbCKOW MECTHOCTH M MaJbIX IOpoJax, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHOH W TEXHOJIOTMYECKOW HarpasieHHocTei "Touka pocrta" (mamee - LleHTpsI
"Touka pocTa') BmpaBe oOecrieunBaTh TPEOOBAHUS, MPEBBIIAIONINE YCTAHOBIEHHBIE HACTOSIIUMU
Pexomenpanusmu.

Henssmu  cozmanus LlentpoB "Touka pocra" sBisieTcs COBEPLIEHCTBOBAHME YCIOBHM Ul
MOBBIIIIEHUS] KauecTBa 00pazoBaHMs B 00LIe00pa30oBaTEIbHBIX OPraHU3aAIUAX, PACHOJIOKEHHBIX B
CEeNIbCKOM MECTHOCTH M MallblX IOpoJiax, PacHIMPeHHs BO3MOXKHOCTEH OOydalolIMXCsl B OCBOCHHU
y4eOHBIX TMPEIMETOB €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOH HampaBieHHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHOW M TEXHUYECKOM HalpaBIEHHOCTEH, a Takxke



IUISL TIPAKTHYECKOM OTpabOTKK ydeOHOro Marepuana mno yueonsiM npeameram "®dusuka", "Xumus',
"buonorus".

Lentpst "Touka pocra" obecreurnBaoT MOBBIIICHHE 0XBaTa 00ydJaoNIMXCsi 0011e00pa3oBaTeIbHBIX
opraHmauHﬁ, PacCIioJIOKCHHBIX B CEIbCKOM MECTHOCTH ¥ MaJBIX T opoJax, MnporpaMmmaMunu
OCHOBHOTO OOIIEro M JOIOJHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOU
HAIPaBJICHHOCTEH ¢ UCHOIb30BaHUEM COBPEMEHHOTO 000PYAOBaHHUS.

Oprann3anroHHO-TEXHUYECKOE, METOIMYECKOe U WH(POPMALMOHHOE COTPOBOXKICHHE CO3JaHUS B
cyobpekTax Poccuiickoit ®enmepanmu IlentpoB "Touka pocra" ocymectBiusier DenepaibHoe
roCyJIapCTBEHHOE aBTOHOMHOE oOpazoBarenpHOe yUpexIeHuE JIOTIOJTHUTEIIHHOTO
npodeccuoHalbHOTO OOpa3oBaHus "AkagemMHs pealu3aluu TOCYAAPCTBEHHON TMOJMTUKH H
npo(hecCHOHATFHOTO ~ pa3BUTHS  paOOTHUKOB  00pa3oBaHMs MUHHCTEPCTBA  MPOCBEHICHUS
Poccuiickoit denepanun" (nanee - denepanbHblii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. lopsiaok co3manus

Hentpsr "Touka pocta" MOTYT CO31aBaThCs KakK 3a CYET CPEJICTB CyOocuuii eiepaibHOTO OI0IKETa
B paMKax peanuzanuu ¢eaepaiabHoro mpoekrta "CoBpeMmMeHHas IIKoyia', TaKk U B paMKax HHBIX
MPOrpaMM U TMPOEKTOB 3a CUET CpeAcTB OromkeToB cyObekToB Poccuiickoit @eneparum, cpencTB
MECTHBIX 6IO)1)K€TOB u BH@6IO}1)K€THBIX HCTOYHHKOB.

Coznanme LlenTpoB "Touka pocra" ocymiecTBiseTcs Ha 0aze 001eo0pa3oBaTebHBIX OpTraHUu3aIlHi,
PACIIOJIOKEHHBIX B CEIIBCKOM MECTHOCTH M MAJIBIX TOPOJIax, IPH 3TOM B IIEPBYIO OYEPEb CO3AAHUE
enTtpoB "Touka pocra" peKOMEHIyeTCs] OCYIIECTBIISITh B OPraHU3ALMAX, TOKA3bIBAIOIIMX HU3KHUE
o0Opa3oBaTeNibHbIE PE3YIbTATHI.

B cnydae cozmanms Llentpa "Touka pocta 3a cuer cpeacTB cyocuanu u3 genepanbHOro OrKeTa B
pamkax ¢enepanbHoro mnpoekta "CoBpemeHHas 1mkosia" cyObekT Poccuiickoit ®deneparuun
oTpeenseT:

- Opral WCIOJHUTEIbHOW Biactu cyoOwbekra Poccmiickoit ®denmeparuy, OTBETCTBEHHBINM 3a
pealin3alnuio MEpONpUATHN MO cO3JaHuIo0 U olecrneueHuto pyHkuuoHupoBanus Llentpos "Touka
pocta" Ha Tepputopuu cyobekta Poccuiickoit denepanuu (PernoHaabHbIN KOOPIUHATOD);

- KOMIUIEKC Mep (IOPOXKHYIO KapTy) Mo co3faaHuio u GpyHkuunonupoBanuto L{entpos "Touka pocra"
coryacHo [Ipunoxxenuto N 1 k HacTosiuM PexoMeHnanusim.

Kommnexkcom Mep mpu3HaeTcs MiIaH MEPONPHUSITUNA Ha OYEpPEAHOM TOJ M JBYXJICTHHM TMIIAHOBBIN
MEpHOJ, MPeIyCMaTPUBAIONINI MEPONPUATHS IO CcOo3JaHui0 U (yHKIHOHUpOBaHHIO LleHTpoB
"Touka pocTta", BKIIOYAIONIUK B TOM YHCIIE:

MEpOTIPUATHS, HallpaBJIeHHbIE Ha co3anue U oTkpbiTue LlenTpoB "Touka pocra";
MEpOTIPUATHS, HallpaBJieHHbIe Ha oOecnieueHue ¢pyHkiuonuposanus Llentpos "Touka pocra";

MEpPONPUATHS TO MOBBIMICHUIO MPOo(dEecCHOHATBHOIO MacTepcTBa paboTHHKOB ILlenTpoB "Touka
pocra";

MEPOIIPUATHS IO  KOHTPOJIIO  JOCTM)KEHHS  MHMHHMMAJBHBIX  IIOKa3aTeled  COo3laHus U
¢ynkumonuposanus Llentpos "Touka pocra'.

PernonansHbIi KOOpAUHATOP B COOTBETCTBUU CO CPOKaMHU, YCTAHOBJICHHBIMU B HpI/IJ'IO)KeHI/II/I N1k
PCKOMCHI[aI_[I/I}IM, YTBCPIKIAACT:



- JIOJDKHOCTHOE JIMII0 B COCTaB€ PETHOHAIBHOTO BEJOMCTBEHHOTO IPOEKTHOrO odwuca,
OTBETCTBEHHOE 3a co3nanue u Gpyakiuonuposanue Llenrpos "Touka pocra';

- IIepeueHb I0Ka3aTelel U UHIMKATOPOB, COOTBETCTBYIOIIMX IpuBeIeHHBIM B [Ipmnoxxennn N 2 k
HacTosIIMM PexoMeHaanusamM, UX 3HaUCHUI;

- IepeyYeHb 0011e00pa30BaTEIBHBIX OPraHU3AIHA, PACTIOI0KEHHBIX B CEJILCKOH MECTHOCTH M MAJIbIX
ropojax, Ha 0a3e KoTOpbIX MuiaHupyercs cosnanue LlentpoB "Touka pocrta" (mo Qopwme,
npenacraBieHHoN B [Tpunoxenuu N 3);

- TumnoBoe Ilomoxxenne o LleHTpe 00pa3oBaHMS €CTECTBEHHO-HAYYHOH W TEXHOJOTHYECKOM
HarnpasiienHoctelt "Touka pocra" (Ilpunoxxenne N 4).

Coznanne nentpa "Touka pocta" Ha 6aze 001I€00pa30BATENHHON OPraHU3AMK JOMYCKAETCS Kak
MyTEM BBIICTICHUS COOTBETCTBYIOIIEIO CTPYKTYPHOTO TOApa3AeieHnus o0meo0pa3oBaTebHON
OpraHu3aIliM, TaK 1 0€3 BBIJCICHUS OTIEIBHOTO MOIPA3IeICHUSI.

OO6meoOpa3oBarenpHas OpTraHW3allds M37aeT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUH
pykoBomutenst Ilentpa "Touka pocra" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIIMOHHPOBAHUE U
pa3BHUTHE), a TAKXKE O cO3/aHNM LIeHTpa "Touka pocTa" U yTBEPKIEHUU MOJIOKEHHS O AEITEIbHOCTH
enTpa "Touka pocra".

PernonanpHblii KOOpAMHaTOp He mo3aHee AHA OTKpeITUs Llentpa "Touka pocrta" oOecnednBaer
pasMelieHne B crnenuaibHo co3manHoM paszaene "llentp "Touka pocrta" oduimansHOTO caiita
oOuieo0pa3oBaTeIbHOM  OpraHu3alud B MHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON  ceTH
"Unrepuer" uadpopmanuu o co3ganuu u GpyHkuunonuposanuu Llentpa "Touka pocra", B TOM ymucie
nHpopMmanuu 00 o0OpazoBaTeNbHBIX Tporpammax, obOopymoBanuu Ilentpa "Touka pocrta",
IUIAHUPYEMOM pEeXHME 3aHATUN 00ydaroluxcs, IUIAaHUPYEMBbIX Meponpusatusx. B co3manHoM
paszzaene opUIMaIBEHOTO caifTa 00pa3oBaTeNbHOM OpraHU3alK TaKkKe pa3MelaeTcss HHPopMaius o
HanpoHajasbHOM mpoekTe "OOpa3zoBaHue" (B TOM 4YHCIIE JOTOTHI), aapec caita ¥ oduimaibHas
CUMBOJIMKa MuHHCTEepCcTBa TpocBenieHus: Poccuiickoit @enepanuu.

Pernonanpubiii KoopAuHATOp 0OecrneunBaeT nHpopMupoBanue denepalbHOTO ONEpaTOpa B CiIydae
co3/laHus Ha Teppuropuu cyobekra Poccmiickoit ®@enepanuu llentpoB "Touka pocta" B pamkax
UHBIX TMpPOrpaMM U TMPOEKTOB, HE OTHOCAUIMXCS K peanu3aiuu (eaepaibHOro IPOeKTa
"CoBpemMeHHasi 1IKoJIa" HAaIMOHAJIBHOTO TpoekTa "OOpa3oBaHue", 3a CUET CPEIACTB OIOHKETOB
cyowsektoB Poccuiickoit Denepannu U (MIIM) CPEACTB MECTHBIX OFOJKETOB M (MJIM) BHEOIOKETHBIX
HMCTOYHUKOB, a TaK)Ke HampaBlieHHe Ha corjacoBanHue denepanibHOMYy OMNEPaTOPYy KOHIICTIIIMU
co3faHus U QYHKIIMOHUPOBaHUS Takux LIeHTpoB.

3. TpeOGoBaHusi K NOMEHICEHUAM, KOMILIEKTOBAHUIO 000Py10BAHHEM,
PacXOAHBIMHU MATEPHAJIAMHU, CPEACTBAMM 00y4eHUS U BOCITUTAHUSA

Coznmanne llentpoB "Touka pocra" mnpeamnonaracT KOMIUIEKC YCIOBHH IO OCHAILEHHUIO
0o0pa30oBaTeNIbHBIX OpraHu3aluii  00OpYIOBaHMEM, pACXOAHBIMH MaTepualaMu, CpeICTBaAMH
oOy4eHHs W BOCHUTAaHUS JUISI JIOCTH)KEHUS 00pa3oBaTelbHbIX pE3yJAbTaTOB MO MPEAMETHBIM
obOmactsasm  "EcrecTBeHHO-HayuHble npeamertsl’, "EcrecTBeHHele Hayku', "Marematuka U
unpopmaruka"”, "OOmecTtBo3HaHue U ecrtectBo3HaHue", "TexHomorus", 00pa30BaTENbHBIX
porpamm oo11ero 06pa3oBaHusl €CTECTBEHHO-HAYYHOM M TEXHOJIOTMUECKOW HapaBICHHOCTEH, pH
peanu3aiy KypcoB BHEYPOUHOU JESITEIbHOCTH U JOMOJHUTEIBHBIX 00Iepa3BUBAOLINX TPOTpaMM
€CTECTBEHHO-HAY4YHON U TEXHUYECKOW HAIPaBJIEHHOCTEN.



[lepeuens HampaBineHHOCTEH peanu3yembix Ha 0aze LlenTpoB "Touka pocta" oOpa3oBaTeIbHBIX
IporpaMM MOXKET OBITh pacUIMpeH B 3aBUCUMOCTH OT HMMEIOLIMXCS y 00Ieo0pa3oBaTeIbHbBIX
OpraHu3aIuii yCIOBHH, a TaKkKe MOTPeOHOCTE yUaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Co3nanne nenrpa "Touka pocrta" mpenanosiaraer pasBUTHE 00pa30BaTeNbHOM HH(PACTPYKTYpHI
o0meoOpa3oBaTenbHONl  OpraHM3alid, B TOM 4YHCIE€ OCHAIIeHHE 0011eo0pa3oBaTeIbHON
OpraHMU3aLUH:

- o0opynoBaHWEM, CpEACTBAaMH OOYYEeHUS W BOCIUTAHHUA /ISl W3ydeHHss (B TOM 4YHCIE
SKCIIEPUMEHTAJILHOTO) MPEAMETOB, KYypCOB, MAUCHUIUIMH (MOMAYyJIel) €CTEeCTBEHHO-HAay4YHOU
HAIpaBJIEHHOCTM Y  TEXHOJOIMYECKOM  HANpaBJIEHHOCTEM TpU  peaju3alud  OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOrpaMM M JIOTIOJHUTENBHBIX 00111€00pa30BaTEeIbHBIX IPOrpaMM, B TOM
quclie A1 paclIupeHus coiep kaHns yueOHbIx npeameroB "®dusuka', "Xumus", "buonorus";

- o0opynoBaHHeM, cpeAcTBaMU OOyYEHUS] U BOCHUTAHUSA JUISI U3YYEHHUSI OCHOB POOOTOTEXHUKH,
MEXaHHKH, MEXaTPOHUKH, OCBOCHHMS OCHOB IIPOTPAMMHUPOBAHMS, peaau3aluyd IporpaMmm
JOTIOJTHUTEIHLHOTO 00pa30BaHUs TEXHUYECKON U €CTECTBEHHO-HAYYHON HANPaBICHHOCTEH U T.1.

- KOMIIBIOTEPHBIM U HHBIM O60py210BaHI/IeM.

[lepeueHb, MUHUMaIbHO HEOOXOIUMBbIE (YHKIHOHAIbHBIE W TEXHUYECKHE TpeOoBaHUA H
MUHUMAaJbHOE KOJIMYECTBO OOOpYIOBaHUS, PACXOJHBIX MAaTepUajoB, CPEICTB OOy4YeHHUS H
BocruTanus Juist ocHameHus LlentpoB "Touka pocra" (nmanee - WHGPACTPYKTYpHBIH JIHCT),
onpezensoTcs PernoHaqbHBIM KOOpPAWHATOPOM C ydeToM l[IpumepHoro mepeuHsi 000pyaAOBaHUS,
Pacxo/JHbIX MaTepUaloB, CpPEACTB OOy4YeHUS M BOCIMTAHUS IS CO3JaHMsI M 0OecredeHus
(GYHKIIMOHUPOBAHUS  LIEHTPOB  OOpa30BaHMsSI  €CTECTBEHHO-HAyYHOM W TEXHOJIOTHUYECKOM
HarnpaBiieHHOCTH "Touka pocta" B 00I1€00pa30BaTENbHBIX OpPraHU3ANMIX, PACMOJIO0XKEHHBIX B
cenbCKOM MecTHOocTH ©  Manbix ropomax ([Ipunoxxkenme N 6), TPUMEPHOTO THIIOBOTO
MH(QPaCTPpyKTYpHOTO JHCTa, ompenenseMoro @denepaibHbBIM  ONEPAaTOPOM, M  HACTOALIUX
Pexomenpamnuii.

B  pamkax  ocHameHus ~— oOmieoOpazoBaTeNbHBIX — OpraHm3anuii  npu  GOPMHUPOBAHUN
uHppacTpykTypHOro jucra cyorekr Poccuiickoii denepanuu BrpaBe BeIOpaTh CTaHIAPTHBIN WM
NpOQUIBHBIM KOMIUIEKT 000pyIOBaHUs, MPEACTaBICHHBIA B MPUMEPHOM IEpeyHe 000pYA0BaHUS,
PacXoIHBIX MaTEepPUAJIOB, CPEJCTB 00YUCHHUS U BOCIUTAHU i ocHamieHus LleaTpos "Touka pocra"
(ITpwtoxxenue N 6). Jlns MaJOKOMIUIEKTHBIX 0O0Ie00pa3oBaTeIbHBIX OpraHu3anuii <I1> oObeM
€IMHULL CPe/ICTB 00yueHusl U BoCIUTaHUsl (OPMUPYETCS] B MEHBIIIEM KOJIHUYECTBE.

<1> ManokoMmiekTHON 00meoOpa3oBaTeNbHOM OpraHu3alueili B paMKax peanu3aluu
MEPONPHUATHII MO CO3AAHUI0 U  (PYHKIMOHUPOBAHUIO LIEHTPOB €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOW  HampaBJICHHOCTEH  Mpu3HaeTca  oOmieoOpasoBaTenbHas — OpraHu3aius,
YHCIIEHHOCTh KJIACCOB-KOMILIEKTOB B K&XKJOW M3 Mapaijieneil KOTopod cocramiseT He Oozee 1
€IMHHULIBI.

[IpounbHBI KOMIUIEKT 000pyIOBaHMS MOXKET ObITh BBIOpaH [Uii 00IIe00pa3oBaTEIbHbBIX
OpraHu3alyii, UMEIMX Ha MOMEHT co3aHus 1eHTpa "Touka pocra" HaOop cpeacTB oOydyeHus u
BOCIMTAHUS, MOKPHIBAIOIINNA CBOMMM (PYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu u3ydeHuu npeameron "dusuka", "Xumua" u "buonorus".

[Ipo¢unbHelii  KOMIIEKT — oOopyaoBaHus ~ oOecneuuBaer  3(PQPEKTUBHOE  JOCTHXKEHHE



00pa30BaTEeNbHBIX PE3yJbTAaTOB OOYYAIOIIMMHUCS MO MPOrpaMMaM €CTeCTBEHHO-HAYYHOU W
TEXHOJIOTUYECKOH  HampaBIEHHOCTEH, BO3MOXXHOCTb YIIIYOJNEHHOTO HU3Yy4YCHHUS  OTICIbHBIX
MPEeIMETOB, B TOM 4Hcie i (popMHUpOBaHHUS H300pETaTeNbCKOro, KPEaTHBHOTO, KPUTHYECKOTO
MBIIUICHUS,, Ppa3BUTHS  (YHKIHMOHAIBHOM TI'pPaMOTHOCTH Yy OOy4arommuxcs, B TOM YHUCIIE
€CTECTBEHHO-HAyYHON U MaTEMAaTUYECKOM.

[Ipu dopmupoBannr UHPPACTPYKTYPHOTO JHUCTa W3 MPOPHILHOTO KOMILIEKTa B 00s3aTEIBHOM
MOPSIIKE 00ECIIEYMBACTCS BBIOOP CPEIICTB OOyUSHUS U BOCIIMTAHUS HE MEHEE YeM 110 TPEM YIeOHBIM
npeametam ("®uzuka", "Xumus", "buosorus") u komnbroTepHoro 06opyaoBanus. OcraBuuecs Mo
UTOraM OIpe/IeTIeHHs 0043aTeIbHOTO 000PYA0BaHMsI CPEACTBA, MPETYCMOTPEHHBIE AJIsi OCHALICHUS
IlenTpa "Touka pocra", pacmpenenstorcs Ha MPHOOPETEHUE OTMOJHUTEIHHOTO O000pYIOBaHMUS,
BXOJIALIETO B M€peueHb 000PYJ0BaHMs, PACXOIHBIX MaTEPUATIOB, CPEICTB OOYyUEHHS] U BOCIIUTAHUS
npoduibHoro kommiekra (IIpunoxenue N 6 K METOJUUECKUM PEKOMEHIALIUSM).

[Ipu BbIOOpPE JOMOJHUTENBHOTO OOOPYAOBAHUS TaKXKe CIEIyeT YYMTHIBaTh CHEUU(UKY H
noTpeGHOCTH OTpaciielt IKOHOMUKHU cyObekTa Poccuiickoit @enepanuu.

PernonanpHblii KOOpAUHATOP OOECHEUMBAET COTJACOBaHHME C(POPMHUPOBAHHOIO B COOTBETCTBHM C
TUTNIOBOM (opmoii uHppacTpykTypHOro nucta ¢ denepanbHbIM ONEPaTOPOM B COOTBETCTBUU C
periiaMeHToM, onpenensieMbiM denepaabHbIM ONIEPaTOPOM.

[Ipy HampaBieHWM HA COTJIACOBaHWE HH(PPACTPYKTYPHOTO JIMCTA, COJCPIKAIIETO CTaHIApTHBIC
KOMIUIEKTHI, PernoHanbHbIi KOOpAUHATOP MpenocTaBisieT (1o popme denepaabHOTO omeparopa):

- MOATBEPKJIEHUE OTCYTCTBHUS B COOTBETCTBYIOIIHUX OOpPa30BaTEIHHBIX OPraHMU3AIUAX, OCHAIICHHUE
KOTOPBIX IJIAHUPYETCs, 000PYAOBaHMS, PACXOJHBIX MaTepUaOB, CPEACTB OOyUEHHS U BOCITUTAHMUS,
YKa3aHHBIX B NI€pEYHE CTAaHJAPTHOTO KOMILIEKTA;

- IOATBEPXKJIeHNE HAIMUUsA (MO0 oOecriedeHne Hauaus 1o MoMeHTa ocHamenus LlentpoB "Touka
pocta") YCHOBUH nJIsi XpaHCHUS M HCIOJB30BAHUSA XHMHYECKHMX PEAKTUBOB, B TOM YHCIIC
HEOO0XOMMOTO 000pYyIOBaHMsI, BKItOUas IMKad BBITSDKHOW MaHOPAMHBIN W mKad ISl XpaHEHUS
XUMUYECKUX PEaKTUBOB OTHEYMOPHBINA, coryimacHo [lepeuHto cpenctB oOydeHHMs] W BOCIHUTAHWS,
HEOOXOMUMBIX IS peanu3anuyd o0pa3oBaTENbHBIX IMPOTpaMM HAYaJIbHOTO OOINEero, OCHOBHOTO
o01mero u cpemHero oomero oopa3oBaHus, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUIM O0y4YeHUS,
HEOOXOJUMOTO TMpU OCHAIICHUH OO0IIe00pa3oBaTEIbHBIX OpraHU3alluid B IENIX peau3aluu
MEpONPHUATHI IO COACHCTBUIO CO37aHHI0 B cyObekTax Poccuiickoit ®dexepanuu (MCXoAs W3
MPOTHO3UPYEMOM  TOTPEOHOCTH) HOBBIX MeECT B  00meoOpa3oBaTeIbHBIX  OpPraHU3aIUsX,
YTBEPKJICHHOMY IIpriKka3zoM Munnpocsenienus Poccuu ot 3 centsops 2019 r. N 465.

O6pazoBaresnbHble OpraHu3aluy, Ha 0a3e KOTOPbIX co3aarTcs U GpyHKuuoHupyroT LlenTpsr "Touka
pocta", MOJKHBI COOTBETCTBOBAThH JEHCTBYIOIIUM TPEOOBAaHUSM K YCTPOWCTBY, COACPKAHHUIO U
OpraHu3aIuy pekuMa padboThl 00pa30BaTEIbHBIX OPraHU3alMi ¥ UHBIM HOPMATUBHBIM IPABOBHIM
aKTaM, ONpPEACISIOIMIMM TPEOOBaHUS K OpraHU3alMKM OOIIEr0 M JIOTIOJHUTEILHOTO OOpa30BaHUS
neTei.

[Tomemenus (QyHKIMOHANBHBIE 30HBI, B TOM 4YHCIE Yy4ueOHbIe KaOWHEThl (U3HUKH, XUMHH,
ouonorun) Lentpa "Touka pocta" pekoMeHayeTcs pacioiaraTh B peeaax 0JHOTO 3/1aHusl.

IIpoektupoBanue, 3oHuUpoBaHuMe nomemeHudl lLlentpoB "Touka pocra" U omnpenencHue
IU3aliH-PEIIEHU OCYIIECTBISAETCS C YYETOM PYKOBOJCTBA IO IMPOEKTUPOBAHMIO LEHTPOB "Touka
pocra", yrBepxkaaeMoro eaepaabHbIM ONEPATOPOM.

IIpu nmpoexktupoBaHuM, 30HUpoBaHMM nomemieHuil Llentpos "Touka pocra" ciexyer y4uTHIBATBH



0C00EHHOCTH 000PYI0BaHUS, PACXOIHBIX MATEPHAIIOB, CPEICTB OOYUCHHS ¥ BOCITUTAHHS, KOTOPBIM
Oyzner oOecrieynBaTLCS 00pa3oBaTeIbHAs OPraHU3aIlS.

[Ipoexr 3onHupoBanus mnomenieHuit IlenTtpoB "Touka pocra" mnpencrasisiercas DenepaibHOMY
oTIepaTopy OJHOBPEMEHHO C MPECTaBICHUEM HHPPACTPYKTYPHBIX JIHCTOB.

4. Opranu3zanus o0pa3oBaTebHOU 1eATEIbHOCTH

OOpazoBarenbHast JeATeNbHOCT, Ha 0Oa3ze ueHTpoB "Touka pocrta" ocylecTBiIseTcs 10
00pa3oBaTeJILHBIM IIPOTPaMMaM OOIIEro U AOTIOJHUTEIBHOTO 00pa30BaHMSL

TpeGoBanust & ¢opMary opraHuzaiud 00pa30BATENBHONW JIEATETBHOCTH  PETYIUPYIOTCS
HACTOAILIIUMU PCKOMCHI[aHI/ISIMI/I 1 WHBIMHU I/IH(l)OpMaIII/IOHHI)IMI/I U MCTOJUYCCKMMU MaTepuajiaMu
®denepanbHOrO Oneparopa.

Hanpasnenus peanusyeMbiX ¢ HcHojb30BaHueM pecypcoB llentpoB "Touka pocta" mporpamm
OTpEJENAOTCI B COOTBETCTBUM C METOJUYECKMMM MaTepuallaMd U pPEKOMEHAALUIMH,
YCTaHABJIMBAEMbIMU U aKTyaJIn3upyeMbIMU DeiepalibHbIM ONEPaToOpoM.

Ha ©Oaze nentpoB "Touka pocrta" oOecneunBaercs peanu3anusi 00pa30BaTeIbHBIX MPOrPAMM
€CTECTBEHHO-HAYYHON U TEXHOJOTWYECKOW HampaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSAMH 3aKOHOJATENIbCTBA B chepe 00pa3oBaHMsI U C YI€TOM pekoMeHAanuii deaepaabHOTO
omneparopa. B ob6s3aTtenpHOM mopsiake Ha 6a3e meHTpoB "Touka pocta" obecrieunBaeTcsi OCBOCHHE
oOyvarormumucs ydeOHbiXx mnpenMeroB "dwuszuka", "Xwummsa", "buomorms" ¢ HCMOIB30BaHHEM
npruoodpeTaeMoro 000pyI0BaHUS, PACXOTHBIX MAaTEPHAJIOB, CPEACTB OOYUCHUS M BOCITUTAHUSI.

He menee 1/3 o6bema BHEYPOUHOH NEATEIHHOCTH 00YUaIONIUXCS TOJHKHO OBITh OPUEHTHPOBAHO Ha
MoJJIep>)KaHue €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKO HampaBlieHHOCTEeH 00pa3oBaTelbHbIX
IporpaMM, MpU 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAyYHOW HAMpaBIEHHOCTH HE MOXKET
coctaBisath MeHee 20% ot oOmero oObema BHEYpOUHOU aesrenbHOCTH. OOpa3zoBarenbHBIE
MpOrpaMMbl TIO0 JPYTUM HaIlpaBiICHHOCTSM TMpPU HAIUYUU BO3MOXKHOCTH PEKOMEHIYETCS
IJIAaHUPOBATh C UCIOJB30BaHueM pecypcoB LlenTpos "Touka pocra".

Pazpabotka paboumx mporpamm mno mnpeaMeram "dwusuka", "Xwumwusa", "buosorus", y4deOHBIM
MpeaMeTaM eCTECTBEHHO-HAyYHOW M TEXHOJOTHYECKON HaIMpaBJICHHOCTEH W3 YacTh ydeOHOro
wiaHa, (opMupyeMoll ydacTHHKaMH O0Opa30oBaTeNIbHBIX OTHOIICHUM, MpOTpaMM BHEYPOUYHOM
NESTeNbHOCTH U JIOTIOJHUTENIBLHOTO 00pa3oBaHUsl OCYIIECTBIsAETCS 0011e00pa3oBaTeIbHBIMU
OpraHM3alusIMH, B KOTOPBIX coO3JaloTcs IeHTphl "Touka pocTa", CaMOCTOATEIbHO C Y4YETOM
METOJMYECKUX MaTepuaqoB U pexomennaiuii denepanpbHoro omeparopa. Peanuzanus
o0pa3oBaTeNbHBIX  MHPOTPaMM  JIONOJHUTENBHOTO  00pa3oBaHUST B MaJOKOMIUIEKTHBIX
o0mieo0pa3oBaTeNbHBIX ~ OpraHU3alUsAX OCYIIECTBISETCS TMPU HAJUMYUA Yy OpraHu3aluu
COOTBETCTBYIOIIUX ycIOBUH. JIJis MalOKOMIUIEKTHBIX OO0IIe00pa3oBaTeIbHbBIX OpraHU3aIUi
JIOTYCKAeTCsl OTCYTCTBHE JIMIICH3UM Ha JOTMOJIHUTEIbHOE 00pa30BaHUE U peallu3yeMbIX MPOrpaMm
JOTIOTHUTEIHHOTO 00pa30oBaHUsl.

PekoMeHgamm Mo HMCHONB30BaHUIO CTAaHIAAPTHOTO KoMIuiekTa obopyaoBanus lLlentpa "Touka
pocTa" mpu peanuzaluy MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOM HalpaBJIEHHOCTEN
onpenenensl B [Ipunoxxenun N 5 k HacTosmuM PexkoMennanusm.

ConpoBokJeHHME W METOAMYECKOe OO0ecleyeHrue MCIOJIb30BaHUs MPO(UIBHOTO KOMIUIEKTa
oOopynoBanusi B o0Opa3oBaTeNbHONW JesTeNbHOCTH 1LeHTpoB "Touka pocTta" ocymiecTBiseT
®denepanbHbII OIIEPATOP.



Metonudeckie MaTepuanbl, pa3pabOTKM W WHBIE MaTepHallbl MO BOMPOCAM HCIIOJIb30BAHUS
npoQHUILHOTO  KOMILIEKTa  O0OpyHOBaHHS  pa3pabaThIBAIOTCS,  AKTYAIM3HPYIOTCS |
pacnpoctpanstorcs DenepaabHbIM ONIEPATOPOM, B TOM YHUCIIE C TPUMEHEHUEM COBPEMEHHBIX MeIna
WHCTPYMEHTOB (BUJICO, BEOMHAP, MyOIUKAIINN).

denepallbHBIM OIIEPATOPOM Ha PETYISIPHONM OCHOBE 0OECIICUMBACTCS TIPOBEACHHE METOIUICCKUX U
o0yJaromux MEpONpPHUATAN MO0 BOIPOCAM OpraHu3alu 0Opa3zoBaTelbHOTO mporecca B LleHTpax
"Touka pocta" ¢ IPUMEHEHHUEM MPOPIIHLHOTO KOMITJIEKTa 000PYA0BaHHS, OKa3aHUE METOIUICCKON
MIOMOIIIM MPHU pa3paboTKe Y4eOHBIX MATEPHUATIOB, 3aJJaHUN ISl COBEPIICHCTBOBAHUS MPAKTUUYECKOM
MOJATOTOBKM OOYYarONIUXCS 10 Yy4YEOHBIM TMpeAMeTaM, KypcaM BHEYPOUYHOW JIeATEIbHOCTH,
JIOTIOTHUTEIBHOTO 00pa30BaHus JIeTeH.

[legarornueckue paOOTHUKH, OCYLIECTBIISIIOIINE JesiTeIbHOCTh Ha 0aze Llentpos "Touka pocra" ¢
pUMEHEHHEM TPO(GUIBLHOTO KOMIUIEKTa O0OpYIOBAaHMSA, MPOXOAAT OOy4YeHHE MO MpoTrpaMMaM
JOTIOTHUTEIBHOTO TPO(ECCHOHAIBHOIO 00pa3oBaHus (KypChl TMOBBIIMIEHHUS KBaTU(UKALWN) U3
O®enepansHoro peectpa mporpamm  JI1O. TloBeimieHne KBaM(PUKAUKM — TEJATOTHYECKUX
PpabOTHUKOB OCYILIECTBISIETCS] HE PEXKe OJHOTO Pa3a B TPH roJia.

5. OpraHnu3anMOHHO-METOAMYECKOe CONPOBOKACHNE U UCI0Ib30BaHHE
HHOM CO3JaHHOM B PaMKax peajin3alui HAIlHOHAJIbHOTIO MPOEKTA
"O0Opa3oBanue' HHPPACTPYKTYPbI

B uensax kommiekcHoro compoBoxaeHusa nedarenbHocTd LlenTpoB "Touka" ®denepanbHbIM
OTIEPaTOPOM OOECTICUMBACTCS OCYIICCTBJICHHE TMYONMKAIMd W OOHOBJIEHUS METOIMYCCKUX
MaTepHuaIoB, BKIIOYAIOMIMX Y4eOHO-METOJWYECKHE MaTepuanbl (MHCTPYKLIUH, METOJIUYECKHE
nocoOusi, ”HPOPMAIIMOHHBIE MaTepUabl, EPEYHH PEKOMEHAYEMbIX JIMTEPATYPHBIX HCTOYHHUKOB,
BHJIeOMATEpHUAIbI U Ap.), a TAK)KE MaTepHalibl 0 UTOraM MpoBeaeHHs Meponpusituil denepanbHOro
omneparopa (BeOMHApbI, CEMUHAPHI, KOH(MEPEHITNH, COBEIIAHMS H JIp.).

Jnst  menmarormdeckux pabotHukoB IlenTtpoB "Touka pocta" DenepanbHbIM —ONEpaTOpPOM
obOecrieunBaeTcs MPOBEACHUE TEMAaTHUYECKUX BEOMHAPOB U 00Opa3oBaTENbHBIX MEPOIPHUITHIA,
HaMpaBJICHHBIX Ha pPa3bsICHEHHE BOIPOCOB pealu3alii 00pa30BaTelbHBIX MNpoTrpaMM Ha 0aze
Lentpon "Touka pocra" ¢ npuMeHeHHEM TTPO(PHIBHOTO KOMILIEKTa 000PYA0BaHUS.

st PernoHasnbHBIX KOOPJIMHATOPOB M PYKOBOIANIMX paboTHUKOB llenTpoB "Touka pocra
@DenepalibHBII orepatop obecrednBaeT MPOBEACHNE TEMAaTHUECKUX BEOMHAPOB, HAIIPABJICHHBIX Ha
JOTIOTHUTEIbHOE PA3bSICHEHHUE BOMPOCOB, OTHOCSIIUXCA K HCIOJHEHUIO KOMIUIEKCOB MeEp
(IOpOXKHBIX KapT) Mo co3gaHuio U ¢yHkuuoHupoBanuio Llentpo "Touka pocta", TOCTHKEHUIO
YCTaHOBJICHHBIX IOKa3zareiae (pyHKIMOHUPOBAHHS, MCIIOJNB30BAHUIO WHOM CO3JaHHOW B paMKax
peanu3anuy HalMoHaIbHOTO MpoekTa "Obpa3zoBanue" HHOPACTPYKTYPHIL.

B memix  sddexktuBHON  OpraHM3alMOHHO-METOAMYECKONM  HOJJIEPKKM  CO3JaHUS U
¢ynkumonuposanus LlentpoB "Touka pocta" Ha Tepputopun cyobekToB Poccuiickoit @enepanuu
PernoHanpHbIM  KOOpPAMHATOpPOM  OOECIEeYMBAETCS  BOBJEUEHHME  JETCKUX  TEXHOIApPKOB
"KBantopuym", 1eHTpoB 1MdpoBoro oobOpazoBanus gereil "IT-ky0", KiIIOUEBBIX ILIEHTPOB
JOTIOJIHUTENbHOTO 00pazoBanus "Jlom HayuHOl kosaGoparuu” B aestenbHocTh LlenTpoB "Touka
pocra" B creayromux popmarax:

1. IIpoBeneHne COBMECTHBIX MEPONPHIATHN I OOYYarOUIMXCS M IMEAarorn4eckux pabOTHHUKOB
o0mieo0pa3oBaTeNbHBIX OpraHu3anuii, Ha 0a3e KoTopbIx co3patorcs LlenTper "Touka pocra'



(oOyuaronye ceMUHapbl U MacTep-KIacchl 10 BOIPOCAM MCIHOJIb30BaHUA 000pPYyHOBaHMS, CPEICTB
oOy4eHHss ¥  BOCIUTAHMUA; METOJMYECKHE MEPONpPHUATHS TO  BOIpocaM  pa3palboTKu,
COBEPILICHCTBOBAHUS u BHE/IPCHUS porpaMm JOTIOJTHUTEIHHOTO o0pazoBaHuUs
€CTECTBEHHO-HAYYHOW M TEXHWYECKOH HalpaBIIEHHOCTH, OPraHU3allMd BHEYPOUHOU JEATEILHOCTH
o0yJaromuxcs; MHAUBUAYaJbHbIE KOHCYIBTAIIUH IS TIEJarOTHYeCKUX pabOTHUKOB, B TOM YHCIIE B
peKMME OHJIAMH; 3aHATHA TPOCKTHOW JEATENbHOCTHIO; KOHKYPCHBIE W COPEBHOBATEIBbHBIC
MEpPOTIPUATHS U1 IeTeH U 1Ip. ).

2. OpraHu3anus W y4acTHE B PETHOHAIBHBIX M MEXPErHOHAIBHBIX KOH(pEpeHIHsX, (pecTuBasix,
¢dopymax mo oOMeHy OIBITOM pabOTHI Ha BHICOKOOCHANICHHBIX YYCHHWKO-MECTaX, B TOM YHUCIIE TO
peaninzauuu npeaMeTHsIx obsacteil "EctecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHbIE HayKu',
"Marematuka u uHpopmaruka", "OOmecTBo3HaHue U ecrectBo3HaHue", "TexHomorus", a Takxke
MpOorpaMM  JIOTIOJHUTENBHOTO  OOpa3oBaHMsSI ~ €CTECTBEHHO-HAYYHOM W TEXHHYECKOM
HaIlpaBJIEHHOCTEM.

3. Yuactue peruoHajgbHBIX KOOPAMHATOPOB, mnpexactaButeneit LlenTpo "Touka pocta" u MHBIX
LIEHTPOB, (YHKIIMOHUPYIOIIKNX Ha TeppuTOopun cyobekTa Poccuiickoit deneparuu, B MEPONIPUATHIX
®denepanbHOrO Oneparopa.

I'paduk MeponpusTHii, KBOTHI y4acTus, COJIEp>KaHHWE M TEXHOJOTUU MPOBEACHUS MEPOIPHUSITHHA
nosoaaTcs denepanbHbIM OIIEPATOPOM JOMIOTHUTEIBHO.

4. OpraHuzanuss U y4yacTHE€ B MNpPOBEACHUHM HHGOPMALMOHHBIX KAMIIAHUM MO MOMYJISIpU3aluU
HanoHanpHOro mpoekrta "OOpa3oBanue" Ha Tepputropuu cyOobekToB Poccuiickoit denepanuu, B
TOM 4YHCIIC CO6I)ITI/I$IX, MNPOBOAMMBIX IJId KOHCYJIbBTAOUOHHOTO COITPOBOXIACHUA ponMTeneﬁ
(3aKOHHBIX TPEICTABHUTENICH) OOYJAIOIIMXCSA O BO3MOXKHOCTSX JJIsi Pa3BUTHS CIHOCOOHOCTEH H
TaJaHTOB MX JeTei, NpodecCHOHANbHON OpPUEHTAIlMM U YCIEUIHOTO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPAMM O0IIIETO 00Opa30BaAHUS.

5. PazpaboTka, yTBepKIeHHE U peanu3alus CEeTEeBbIX 00pa3oBaTelbHBIX MPOTPaMM C
UCIOJIb30BAHMEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3JaHHbIX B cyOwbekre Poccuiickoii
denepanun B paMKax HalMOHaIbHOro Tmpoekta "OOpazoBaHue", B TOM YHCIE COBMECTHO C
JeTCKUMHU TexHonapkamu "Ksantopuym".

6. Bomieuenne oOy4aronuxcsi 001meo0pa3oBaTeIbHBIX OpraHu3aiuii, Ha 06a3e KOTOPBIX CO3/Ial0TCS
nu ¢yakuuonupyroT Ilentpsr "Touka pocra”, B pasnuuHbie (GOPMBI  CONMPOBOXICHUS U
HacTaBHUYECTBA C  HCIIOJIb30BAaHHEM  KaJAPOBBIX  PECypcoB, oOecnedymBaromux  padboTy
BBICOKOOCHAIIICHHBIX YYEHHKO-MECT, CO3JIaHHBIX B cyObekTe Poccuiickoit denepannu B pamKax
HalMoOHanpHOTO mpoekTa "OOpazoBaHue" ¢ y4eTOM METOAOJOTMHM  (LEIeBOW  MOJENH)
HACTaBHUYECTBA OOYYAIOIIMXCS s  OpraHu3alui, OCYILECTBISIOUIMX 00pa3oBaTeIbHYIO
NEATENBHOCT IO  00IIe00pa3oBaTeIbHBIM,  JIOMOJHHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM U
MporpaMMamM CpeaHero npoecCHOHANBLHOTO0 00pa30BaHUs, B TOM YHUCIE C MPUMEHEHUEM JTyYIInuX
MIPaKTUK 0OMEHA OTBITOM MEXIY 00yJarOIIMMHUCS.

Lentps! "Touka pocta" UCTIONB3YIOT UHYPACTPYKTYPY U KaJIPOBbIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuym", coznaBaeMbIx Ha ©a3e o00I11e00pa30BaTeNbHBIX OpraHW3alui, U1 pa3BUTHA
MPOEKTHOU JesTenbHoCTH oOydarontuxcs. Ilemarornueckue padotHuku Llentpo "Touka pocra"
o0ecrneunBaroT yyacTue oOydaroluxcsi B MEPONPHUATHIX JIETCKUX TexHomapkoB "Ksantopuym" c
yIQJIEHHBIM HCHOJb30BaHUEM OO0OPYIOBaHMs, CPEACTB OOY4YE€HUS U BOCIUTAHMS, a TaKxKe
NPUHUMAIOT yyacTHE B OPraHM3yeMbIX UMM CEMHMHapax MO JeMOHCTpaluu 3(p(eKTuBHOro ombiTa
peanu3aiy 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOIMYECKONW U MHBIX HalpaBJIEHHOCTEH
cCpead MHBIX 001e00pa3oBaTeNbHBIX OpraHU3alMi, PacloJIOKEHHBIX Ha TEPPUTOPHU CYyOBEKTa



Pocculickoit @enepanuu.

PernonaneHpIM  KOOpIMHATOpOM Ha  Teppuropun  cyObekra Poccmiickoit ~ ®Denepaunn
obecnieunBaeTcs paboTa MO MOIJAEPKKE OO0IIe00pa30BaTENbHBIX OpraHU3aINi, MOKA3BIBAIOIINX
HU3KHE O0Opa3oBaTeNbHBIC pPE3YyNbTaThl, C HCIOJb30BaHUEM HWHQPACTPYKTYPl U KaaApOBOTO
obecrieuenns lLlentpoB "Touka pocta" B pasnuuHbIX (Gopmarax (COBMECTHAs pealu3anus
00pa3oBaTeNbHBIX MPOTPAMM, MPOBEICHHE 00YUYAIOMIUX MEPONPHITHN, CEMUHAPOB, KOHCYIbTAIIUI

u up.).

IIpy npoBeneHNH Pa3IMYHBIX MEPONPHUATHM, CBSI3aHHBIX C peaM3aldeld HAlMOHAJIBHOIO ITPOEKTa
"Obpa3oBanue", NCIOJIH30BAHUEM COOTBETCTBYIOIIEH HH(PPACTPYKTYpPHI, KaIPOBBIX M (PUHAHCOBBIX
pecypcoB, JOJDKHO OBITh OOeCredeHO WX HMH(POPMAIIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B
CpeAcTBax MaccoBOW MH(OPMAINH, COIMATIBHBIX CETAX, Ha caliTaX 00pa30BaTEIbHBIX OpPraHU3aINnN
C UCIMOJIb30BaHNEM (PUPMEHHOM CHMBOJIMKH HAllMOHAJIBHOTO NpoekTa "ObpazoBanue".

Nupopmanus o0 yuactuu Llentpos "Touka pocta" B MeponpusTusax Hamnpasisercss OenepalibHOMY
OIepaTopy B paMKax €XKeKBapTaIbHOI'O MOHUTOPHUHTA.

6. TpedoBanus k punancosomy odecneuenuro LlenTpos "Touka
pocra'

®unancoBoe obecneueHue (pyHkunonupoBanusi LlentpoB "Touka pocra" BKIIIOYaeT 3aTparbl B
cooTBeTcTBUU ¢ OOmUMHU TPeOOBAHUAMHU K ONPEICIICHUI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE
rOCYJapCTBEHHBIX (MYHUIIMMIAIBHBIX) YCIYr B cdepe IOIIKOIBHOTO, Ha4dalbHOTO OOIIEro,
OCHOBHOTO  0OIIero, CpeaHero ooOmero, cpemHero npodeCcCHOHAIBHOTO  00pa3oBaHMS,
JOTIOJTHUTEIBHOTO 00pa3oBaHUsl JeTell M B3POCHBIX, JOMOJHUTEIBHOIO MpodhecCHoHaTbHOTO
0o0pa3zoBaHus IS JIMI], UMEIOIMNUX WJIM TOJYYarolIuX cpeaHee mpodeccruoHambHoe 00pa3oBaHUE,
npoheCCHOHANIBHOTO O0YYCHUS, TPUMEHSIEMBIMU TPU pacuere oO0beMa cyOcuauu Ha (UHAHCOBOE
ofOecrieueHre BBIMOJHEHHUS] TOCYIAapCTBEHHOro (MYHUIMIANBHOIO) 3aJaHusl Ha OKa3aHHe
rOCyJapCTBEHHBIX  (MYHHUIMMNAIBbHBIX)  YCIyr  (BBIMOJHEHHWE  PabOT)  TroCydapCTBEHHBIM
(MyHUIIMTIAIBHBIM) YYpEXKIEHUEM, YTBEPKIECHHBIMH MpukazoM Munmnpocseuienuss Poccun ot 20
HOs10ps 2018 1. N 235 1 BKJIIOYAIONTUMHU B TOM YHCJIE:

- omuary TpyAa IeJarorudyeckux pabOTHUKOB  00I1IeoOpa3oBaTeilbHOM  OpraHHU3aIUH,
obecnieunBaronux Gpynknuonuposanue Lleatpos "Touka pocra";

- HpI/IO6p€TeHI/IC J0CTAaTOYHOI'O 00BbeMa OCHOBHBIX CpCACTB U MAaTCPpHUAJIbHBIX 3aI1aCOB, B TOM YHUCIIC
PACXOJHBIX MAaTCpUAJIOB, HJIA oOecrneyeHus peainu3annuu O6paSOBaTeJ'II>HHX [nporpamMmm B O6’b€Me,
HeO6XOI[I/IMOM JUIA HereprBHOﬁ peainu3annuunu 06p830BaT€HLHOFO mponecca,

- o0ecrieueHue TCKYHICﬁ JACATCIIbHOCTHU 06meo6pa303aTenLH0171 OpraHu3anuu I10 o0ecreyeHuIo
O6paSOBaTCJ'II>HOFO mpouecca.

IIpu ¢opmupoBanuu Oromkera cyobekra Poccuiickoit ®denepanuu (MecTHOro Orokera) Ha
OuYepe/IHOM ToJ U TUIAHOBBINA MEPUOJ HEOOXOIMMO MpEeayCMaTPUBATh OFOKETHBIE ACCUTHOBAHUS B
obveme, HeoOxomuMoM s (uHAHCOBOrO oOecreueHus: QyHkuuonupoBanus llentpo "Touka
pocrta", B TOM 4HCJIe C y4ETOM COOTBETCTBYIOIIEH WHICKCAIIHH.

7. 3aKkII0YHNTE/IbHBIC MMOJIOKCHUS

[Ipu peanuzanuu MeponpHsITU B LEeNAX co3fanus u pyHkunoHuposanus LlenTpoB "Touka pocra"
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cyobpekT Poccuiickoit @enepanuu obecrieunBaeT CcoOONIOACHUE TPEOOBAHMI AHTHUMOHOIIOJIBHOTO
3aKOHO/IaTEeNIbCTBA U 3aKOHOJIATEIILCTBA O KOHTPAKTHON cUcTeMe B cepe 3aKyloK TOBapoOB, padoT,
yCiayr i OGeCHCqCHI/IH roCyJapCTBCHHBIX W MYHUIUIIAJIBHBIX HYXKIA, B TOM YHUCJIC B YaCTU
oOecrieyeHnss TOBBIMIECHUS S(PPEKTUBHOCTH, UCKIIOYCHHS OTPAHUYCHHUS Kpyra IMOCTABIIUKOB U
IIOCTaBJISAEMOTIO O60pyIIOBaHI/ISI, IMOBBIIICHUA  PE3YJIbTATUBHOCTH  OCYHICCTBJICHHA  3aKYIIOK,
obecrieueHus MPO3pPAaYHOCTH, PEIOTBPALICHUS KOPPYIILUHU U APYTUX 3710 yIMOTPEOICHUN.

[Ipu ocymectBienun cyowbekramu Poccuiickoit dexepanvu 3aKymok TOBapoB, paldOT, yCIyr ¢
LeJbI0 TPUOOpPETEHUsT 000PYAOBaHMS, PACXOJHBIX MAaTEPUAJIOB, CPEACTB OOYUEHHSI U BOCIIUTAHUS B
nemsix coznanus Lleatpos "Touka pocra" 3a cuet cyocuauu u3 GheaeparbHOro O KeTa O KETaM
cyobekToB Poccuiickoit @enepanuu Ha cOOUHAHCUPOBAHHE PACXOJHBIX O0S3aTEIBCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- ofecrieynBaeTCsl LEHTPANIU3AIUS 3aKyIIOK B TIOPSIKE, ONPENeNIeHHOM IYHKTOM 7 craThu 26
@enepanbHoro 3akoHa "O KOHTPAaKTHOM cUCTEME B cdepe 3aKyloK, TOBApOB, pabOT, YCIyr s
o0ecrnevyeHns rocy/lapCTBEHHbIX U MyHULIMITAJIBHBIX HYX1'";

- MIPUMEHSETCS] HAallMOHAJIBHBIA PEKUM B COOTBETCTBUHM € TpeboBaHusAMHU cTaThi 14 denepanbHOro
3akoHa ot 5 ampenst 2013 r. N 44-@3 "O koHTpakTHOH cucTeMe B chepe 3aKylnok ToBapoB, pador,
YCIIyT Ui 00ecreyeH s TOCYAapCTBEHHBIX U MyHUIIMTIAIBHBIX HYXK]'".

Kpome Toro, mpu ocymiecTBiieHnn 3akynok cyobektamu Poccuiickoit deneparnuu 10MTKHBI OBITH
YUTEHBI:

- nonoxxeHus nocranoBiienus [IpasutenscTtBa Poccuiickort @epepamuu ot 03.12.2020 N 2013 "O
MHUHUMAJIBHOM J10JI€ 3aKYIMOK TOBAPOB POCCUMCKOTO MPOUCXOKIACHUA";

- nojoxkeHus nocraHoBienus I[IpaButenscTtBa Poccuiickoit ®enepannu ot 03.12.2020 N 2014 "O
MHUHUMAJIBHOU 00s3aTEIIBHON JI0JI€ 3aKYIMOK POCCHHCKHUX TOBAPOB U €€ JOCTHIKCHHH 3aKa34HKOM'
(BMecte ¢ "llosokeHHEM O TpeOOBaHUAX K cojaepkaHUI0 U (popme oTdeTa 00 0oOBEME 3aKyIoOK
POCCHICKHX TOBApOB, B TOM YHCJIE TOBAPOB, NOCTABJISEMBIX IPU BBHIIIOJHEHUHU 3aKylaeMbIX pador,
OKa3aHUU 3aKyMaeMbIX YCIYT, OCYUIECTBICHHBIX B IEJIAX AOCTHKEHUS 3aKa3UMKOM MHUHUMAalIbHOU
00s3aTeNnbHON J0NM 3aKyloK, O TpeOOBaHUSAX K COAEpKaHUIO OOOCHOBAHMSI HEBO3MOXKHOCTHU
JOCTHKEHHS 3aKa3YMKOM MUHHUMAaJIbHOU 00s3aTeIbHON J0JIH 3aKYIOK POCCHICKUX TOBApoB (B TOM
YlClie TOBApOB, IMOCTABISIEMbIX IPU BBIIOJHEHUU 3aKylMaeMbIX paboT, OKa3aHUHM 3aKylaeMbIX
yCIyT) OTAEIbHBIX BUIOB, MPU OCYILECTBICHUHM 3aKYNOK KOTOPBIX YCTaHOBJICHBI OTpaHUYEHUS
JIOTyCKa TOBApOB, MPOUCXOIANIMX M3 HWHOCTPAHHBIX TOCYIApCTB, O TMOPSAKE IMOATOTOBKH H
pasMenieHuss B eaWHOM HH(OpPMALMOHHOW cucTeMe B cdepe 3aKylmoK TakuX OTdeTra U
obocHoBanus", "llojo)keHHMEM O TOpPSAKE, KPUTEPUSAX U TMOCIEACTBHUH MPOBEACHUS OILICHKH
BBITIOJTHEHUS 3aKa3YUKOM OOS3aHHOCTH JOCTHIKEHUS MUHUMAJIBHON 0053aTeNbHON M0 3aKyMOK
POCCHIICKHX TOBAapOB (B TOM YHKCJIE€ TOBAPOB, MTOCTABISIEMBIX MPHU BBHIIOJIHEHUHU 3aKyIIaeMbIX padoT,
OKa3aHWU 3aKylaeMbIX YCIYT) OTAENbHBIX BHUAOB, MPH OCYIIECTBIEHUU 3aKYMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS IOMTyCKa TOBAPOB, MPOUCXOAAIIUX U3 HHOCTPAHHBIX TOCYIapCTB").

IIpunoowcenue N 1

K Memoouueckum pekomeHOayusm

KOMILIEKC MEP ("JOPOXHASA KAPTA") 110
CO3JAHUIO U ®DYHKIIMOHUPOBAHUIO B
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OBIHIEOBPA3OBATEJIbBHbBIX OPI'AHU3ALIUAX,
PACIOJIOKEHHBIX B CEJIbCKOH MECTHOCTHU "
MAJIBIX 'OPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHO, U TEXHOJOI'MYECKOH
HAIIPABJEHHOCTEM "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBII Pesynbrar Cpok
MEPOTIPUSTHS
1. Y TBEpKIECHBI: PernonanbpHbIi PacniopsinuTenbHbli [He no3aHee 31
- JIOJDKHOCTHOE JIUIIO B [KOOPAWHATOP AKT perHOHAJIbHOTO |sTHBaps X <2>roja
COCTaBe opraHa
[PErMOHAIBHOTO MICIIOJIHUTEIIBHOMN
BEIOMCTBEHHOTO BJIACTH,
MIPOEKTHOTO oduca, OCYILIECTBIISIOLIErO
OTBETCTBEHHOE 32 rOCy/apCTBEHHOE
CO37aHUE U yIpaBJeHHUE B cepe
(yHKIIMOHUPOBaHUE 0OpazoBaHus (Janee
eHTpoB "Touka -
pocrta"; pPacioOpsAIUTEIbHBIN
- TIOKa3aTenu akT POVIB)

NesITeIbHOCTH LIEHTPOB
"Touka pocra";

- TunoBoe [lonoxxenue
0 eI TEIIbHOCTH
[lenTpoB "Touka
pocta" Ha TEPPUTOPUH
cyowrekta Poccuiickoit
denepanuu

- IIepeveHb
00111600pa30BaTEIIbHBIX]
OpraHu3aium,
[PaCTONIOKEHHBIX B
CEJIbCKOW MECTHOCTH U
MaJibIX TOpO/Iax, Ha
0a3e KOTOPBIX
[JIAHUPYETCS CO3JaHKE
LlentpoB "Touka

ocra'.

2. CchopmupoBan u PernonanbHbIi [IrnceMoO CoryacHo
COTJIACOBaH KOOPAMHATOD, (benepanbHOTO OTACIBHOMY
MHOQPACTPYKTYPHBIM  |benepanbHbIi oreparopa u rpaduKy
JTUCT oneparop PacIOPSIAUTEIbHBII

akT POUB
3. OOBsBIICHBI 3aKYNIKH  |PernoHanbHbIN 3BerieHns o He no3aHee | anpens




TOBApOB, PadOT, YCIYT [KOOPAUHATOP [IPOBEICHUU X roga
U1 co3fganus LlenTpos BaKyIOK
"Touka pocra"
CdhopmupoBanbl PernonanbHbIi PaciopsiiuTenbHblil [He mo3aHee 1 anmpens
[IPOEKTBI 30HUPOBAHHUS [KOOPAUHATOPD axT POVB X rona
[entpoB "Touka
pocta"
[IpoBeieH MOHUTOPUHT|PEernoHanbHbIN [lo ¢popme, 25 aBrycra X roaa,
[paboT MO0 MPUBEACHUIO [KOOPAUHATOP OIpeaeIsieMon 1ajee exeroHo
riomanok Llenrpos MUHIPOCBELICHUS
"Touka pocra" B Poccum nnun
COOTBETCTBUE C DenepanbHbIM
METOIUYECKUMU OIIEPaTOPOM
pEKOMEHIALUAMHU
MUHIPOCBEIICHUS
Poccun
Havano paGoTtet PernonanbpHbIi NupopmannonHoe |1 centsdps X rona
[lenTpoB "Touka KOOPJAWHATOP ocsemenue B8 CMU

octa"
E>xexBapTaIbHBIN PernoHaiILHBIN Otuer 1 okTs16ps X rona,
MOHUTOPHUHT KOOPIMHATOP DenepanbHOMY nanee -
BBITIOJTHEHUS oTiepaTopy Mo €KEKBAPTAJIbHO B
[oKa3aTrese co3qaHus MTOraM TE€UEHUE 2-X JEeT
1 (HYHKIIMOHUPOBAHUS MOHUTOPHHIA

eHTpoB "Touka

pocra"

<2> X - 1O OJIy4eHUSI CYOCHIMH.

K Memoouueckum pekomernoayusim

OYHKIUMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIbHbBIX OPI'AHU3ALIUAX,

Ilpunoscenue N 2

MHMWHUMAJIbHBIE HHIAUKATOPBI U IIOKA3ATEJIN
PEAJIMBALIMU MEPOIIPUATHUHU 110 CO3JAHUIO U

PACIIOJIO)KEHHBIX B CEJIbCKOU MECTHOCTHU U

MAJIBIX 'OPOJAX, HEHTPOB ObPA3OBAHUA

ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM

HAINIPABJEHHOCTEH "TOUYKA POCTA"




OCBaMBAIOIINX JBa U
0osee yueOHbIX
[pexMeTa 13 yucia
MpeAMETHBIX 00J1acTei
"EcrecTBeHHO-Hay4HbBIE
peaMeTh",
"EcTecTBeHHble HayKu'",
"Maremartuka u
nHpopmatuka',
"O61ecTBO3HAHNE U
ecTeCTBO3HaHMe",
"Texnonorus" u (Min)
KYpChI BHEYPOYHOU
NesITeIbHOCTH
0OIIIEUHTEIUICKTYyaJIbHO Y
HAIPaBJIEHHOCTH C
MCII0JIb30BaHUEM
cpenctB oOydeHUs 1
BocnuTanus LlenTpa
"Touka pocra" <3>

HaumenoBanue MuHuMalibHOE MuHuMalibHOE Meroauka pacuera
WHAUKATOpa 3HA4YeHHE B TOJ U1l | 3HAYECHUE B TOJ JJIS MUHHMAaJILHOTO
(mokazares) 00111€00pa30BaTENbHBIX| MAJIOKOMILJICKTHBIX [[TOKA3aTels B LIEJIOM 110

opraHu3aiuii, He  |00meo0pa3oBaTenbHbIX| CYOBbEKTY Poccuiickoii
SIBIIAIOLUXCS OopraHu3anui denepanuu, B roj
MaJIOKOMITJICKTHBIMH
UncieHHOCTh 300 100 CyMMa 3Ha4eHU I
oOyJaromuxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiTHs - 50) |MOKa3aTess Mo BceM
0011e00pa3oBaTeNbHOM 00111€00pa3oBaTeIbHBIM
OpraHu3alu, OpraHuzanusmM, Ha 6aze

KOTOPBIX CO3/IA0TCS
eHTpbl "Touka pocra"

TEXHUYECKOH U
€CTECTBEHHO-HAYYHOMI
HAIIPABJIEHHOCTH C
VICII0JIb30BAHUEM
CpeAcTB 0OyueHHs U
BocruTanus LleHTpa
"Touka pocra" <4>
(denoBek)

(4emoBeK)

UucineHHoCTh 60 30 CyMMa 3HaYCHH I
00yJaroIuxcst (B8 rox otkpeITHs - 30) |(B ro OTKpHITHS - 15) [OKa3aTels Mo BceM
00111600pa30BaTEIHHOM 00111€00pa30BaTEIHHBIM
OpraHu3alui, opraHu3anusM, Ha 0aze
OCBaMBAIOIINX KOTOPBIX CO3/1al0TCS
TOMOJTHUTEIbHBIE eHTpsl "Touka pocra"
00111600pa3oBaTeIIbHBIC

[IPOrpaMMBbI

100

I[OJ'ISI NeaarorndeCKux

100

100




[paOOTHHUKOB IIEHTpa
"Touka pocra",
pouiemux ooydenne
[0 IpOrpaMMaM M3
peecTpa mporpamMm
[TOBBIIICHUS
KBaJTH(DUKAITIH
(heneparbHOTO
onepatopa <5> (%)

<3> HMcnonb3oBaHKue CpeAcTB 000pyI0BaHuUsl, 0OyUeHHUsI U BOCIIUTAHUS BO3MOKHO Ha BCEX YPOBHSX
o61rero oOpa3zoBaHus U 11€71eCO00pa3HO ISl peajn3alui YPOUHOH M BHEYPOUHOU JEATEIHLHOCTH TI0
MporpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM HampaBieHHocTed. Pacuer mokasarens
IpelycMaTpuBaeT  CYMMHpPOBAaHHME  YHMCIEHHOCTH  OOydarouuxcs  o0ueo0pa3oBaTeabHOM
OpraHM3aIiy, KaXIblii U3 KOTOPBIX 33€iCTBOBAH B OCBOCHUH HE MEHEE JIBYX IIPEIMETOB, KYpCOB,
JUCHMIUIMH (MOJyJeil) ecTeCTBEHHO-HAyYHOM M TEXHOJOIMYECKOM HaIpaBJIEHHOCTEW B paMKax
peayin3ali OCHOBHBIX 00I1€00pa30BaTENbHBIX NPOTpaMM. YUHUTHIBAIOTCS y4eOHbIE MPEIMETHI U3
yiycia MpeAMeTHbIX obmactet "Marematnka u  uH@opmaruka', "OOIeCTBO3HaHHE H
ectectBo3Hanue", "Texnomorusa", "EcTecTBeHHO-HayuHble NpeameTsl, "EcTeCcTBEHHbIE HAyKu' H
(1K) Kypchl BHEYPOUYHOH AESTEIHHOCTH, pealn3yeMble C HCIIOJIb30BAaHUEM CPEJICTB OOydeHUs u
Bocrutanus llenTpoB "Touka pocra". B cimywae, ecnm B 001meoOpa3oBaTebHOW OpraHU3alliy,
o011ast YUCIEHHOCTh 00YYaIOIMXCSl MEHbIIIE YKa3aHHOTO 3HAUYEHHUs, 3HAaUCHHE ToKa3aTels JOHKHO
cocTaBysiTh He MeHee 80% OT oOIel YMCICHHOCTH 00YyJarOIIXCS.

<4> B cnydae, ecnu B 0011e00pa30BaTEIbHOM OpraHU3aIiK, 00IIasi YUCICHHOCTh O0YJaroIIuXCs
MEHbIIE 3HAUY€HUs, YKa3aHHOTO B TOKa3aTene |, 3HayeHHe MoKazaTeisl JOJKHO COCTaBISTh HE
McHee 20% oT oOmiei YHCICHHOCTHU 00ydJaromuxcs. Jost MaJTOKOMIUIEKTHBIX
o011eo0pa3oBaTeIbHBIX OPraHU3alMi JOMYyCKaeTCsl OTCYTCTBUE JIMIIEH3MM Ha JOTMOJHUTEIbHOE
o0pa3oBaHHE U pealn3yeMbIX POTPaMM JIOTIOJHUTEILHOTO 00pa30BaHusl.

<5> B cooTBercTBUM ¢ OYHKTOM 2 4yacTu 5 ctatbu 47 depepanbHoro 3akona ot 29.12.2012 N
273-®3 "O6 obOpazoBanuum B Poccuiickoit ®enmepanuu"  MOBBIIIEHWE  KBATHM(PUKALUH
MeJarornyeckux pabOTHUKOB OCYIIECTBIIAETCS HE pexke OAHOro pa3a B Tpu roza. IloswimeHue
KBaJIM(UKALIMK Tearoruyeckoro padboTtHuka neHrpa "Todka pocta" 3acuuThIBAE€TCS NMPH HATMYHH
JecTByroniero (¢ Aarhl MPOXOXKIEHUs Mpouuio He Oosiee 3 JieT) YAOCTOBEPEHUS O MOBBIIICHUH
KBATM(UKAIIMK 110 IIporpaMmaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsAM [lenTpa "Touka pocrta",
WIM TPOXOKJIEHUU OOydeHHs O mporpamMmam (QenepaibHOTO omepaTopa. Takke y4YUThIBaeTCs
HaJIW4YUEe Yy TMeJaroruyeckux pabOTHUKOB YIOCTOBEPEHUH O MOBBIMICHUH KBaTU(PHUKAIUU TI0
nporpaMmmam  u3 @DenepanbHOrO peecTpa 00pa3oBaTEIbHBIX MPOrpaMM  JIOTIOJIHUTEIHHOTO
poheCcCHOHAIBHOTO 00pa30BaHMUs.

Ilpunoscenue N 3

K Memoouueckum pekomeHOayusm

HNEPEYEHb OBHIEOBPA3ZOBATEJIBHBIX
OPI'AHM3AIINU, HA BA3ZE KOTOPBIX IIVTIAHUPYETCA
CO3JAHUE U PYHKIHNMOHUPOBAHUME HEHTPOB
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OBPA30OBAHUS ECTECTBEHHO-HAYUYHOHN U
TEXHOJIOT'MYECKOHW HATIPABJIEHHOCTEH "TOUYKA
POCTA"B _ 104Y B PAMKAX ®EJEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O IIPOEKTA "OBPA3OBAHHUE" B

POCCHHUCKOM ®EJEPAILINN)

(HAMMEHOBAHHUE CYBBEKTA

/11

HanmenoBanme
MYHUITATIATEHOTO
o0pazoBaHus

HaumenoBanue
0011100pa30BaTEIHHOM
opraHusaiuu, Ha 6asze
KOTOPOM MJIAaHUPYETCS

co3znanue Llentpa

"Touka pocra"

IOpunuueckuii anpec
0011100pa30BaTEIHHOMN
opra"usanuu (o

yCTaBy)

YucieHHOCTh

00ydJaronuxcs|

ManokomruiekTHast
(ma/HeT, KOJIMYECTBO
KJIACCOB-KOMIIJIEKTOB)

Ilpunosxcenue N 4

K Memoouueckum pekomernoayusim

TUIOBOE MOJIOKEHHUE O HEHTPE OBPA3BOBAHUS
ECTECTBEHHO-HAYYHOM N TEXHOJIOT'MYECKOH
HAIIPABJJEHHOCTEMX "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUE OBIIIEOBPA3OBATEJIBHON
OPI'AHMU3ALINN>

1. O01IHe MoJI0KeHU S

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBieHHOCTell "Touka
pocta" Ha 6a3e <HauMeHOBaHME 00Ie00pa3oBaTENbHON Oopranuzaimu> (nauee - LleHTp) cozman ¢
LEeNbI0 Pa3BUTHS Yy OOYYaIOIIUXCSI €CTECTBEHHO-HAYYHOW, MaTeMaTH4ecKoW, HHQPOPMAIMOHHOM
IPaMOTHOCTH, (OPMUPOBAHUS KPUTHUYECKOTO M KPEaTUBHOTO MBIIUICHUS, COBEPIIECHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYUYHOUN U TEXHOJOTHYECKOW HANPaBIEHHOCTEH.

1.2. IleHTp He SIBJISETCS FOPUIMYECKUM JIMIIOM M JIEHCTBYET JUIS JOCTHIXKCHHS YCTAaBHBIX IeJICH
<HaUMEHOBaHHE 00IEe00pa30BaTEILHONW OpraHU3aluu> (najee - YUpexkJIeHHE), a TaKKe B IEIAX
BBITIOJIHGHUST 3a7ad W JOCTIDKEHHs TIOKa3areliel W pe3ylbTaToB HAIMOHAIBHOTO TIPOCKTa
"O6pazoBanue".

1.3. B cBoeit nestensHOocTH LleHTp pykoBojacTtByercs PeaepanbHbIM 3akoHOM Poccuiickoit



@enepanun o1 29.12.2012 N 273-®3 "OO6 obpazoBanuu B Poccuiickoit denepanun", ,
JPYTMMH HOPMAaTHBHBIMM JOKyMEHTaMM MuHHCTepcTBa INpocBemeHuss Poccuiickon denepanuu,
MHBIMU HOPMAaTUBHBIMU IIpaBOBbIMM akTaMu Poccuiickon @enepanuu, NpOrpaMMOM pa3BUTHS
<HaMMEHOBaHHE 001me0o0pa30BaTENIbHON OpraHu3alui>, IUIAHAMU pabOThl, YTBEP)KICHHBIMH
yapeaureneMm 1 HacTosmuM [lonoxxenuem.

1.4. IlenTp B CBOEH AEATEIBHOCTH TOUYMHACTCS PYKOBOIUTENIO YUPEKACHUS (IUPEKTOPY).

2. Hean, 3axaum, pynkuuu aesareabHoctu Llenrpa

2.1. OcHOBHOH wenblO JesATeNbHOCTH LleHTpa sBIsS€TCS COBEPILIEHCTBOBAHUE YCIOBUM JUIS
MOBBIIIEHUS] KauecTBa 0Opa30BaHUs, PAaCIIUPEHHUs] BO3MOKHOCTEM OOy4aromuxcs B OCBOCHHMH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HaAIpaBJIEHHOCTEH, IpOorpamm
JIOTIOTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAyUYHON U TEXHUYECKOM HaIpaBJIEHHOCTEH, a TaKkKe
JUIS IPaKTHYECKON OTpabOTKH y4yeOHOro mMaTepuana no yueOHbIM npeaMeraM "®usuka", "Xumus",
"Buonorus".

2.2. 3amayamu LleHTpa ABISIOTCS:

2.2.1. peamuzanusi OCHOBHBIX 00111€00pa30BaTeNbHBIX MPOrpaMM IO Y4eOHBIM MpeaMeTaM
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKON HANPABJICHHOCTEN, B TOM YHCJIE B PAMKaX BHEYPOUYHOU
NeSITeIbHOCTH 00Yy4aroIuXxcs;

2.2.2. pa3paboTka M peanu3alus pPa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX 0011e00pa30BaTEIbHBIX
MPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHUYECKOI HaINpaBJICHHOCTEH, a TakKe WHBIX MPOrpaMM, B
TOM 4HCJIe B KAHUKYJISIPHBIN MEepUOI;

2.2.3. BoBjeueHUE 00YJAIOIIUXCS U MEJAarOrHuecKuX pabOTHUKOB B IPOEKTHYIO IEATEIbHOCTD;

2.2.4. opraHuzanus BHEYYEOHOW NEATEITHHOCTH B KaHUKYISAPHBIA TEpHOJa, pa3paboTka u
peaM3anysi COOTBETCTBYIOIIMX O0Opa30BaTENbHBIX MPOrpaMM, B TOM YHCIE JUIsl JIarepew,
OpraHM30BaHHBIX 00PA30BATEIbHBIMU OPraHU3alUsIMU B KAHUKYIISAPHBINA EPHO/I;

2.2.5. mnoBbllieHHe NpodEeCCHOHAIBLHOIO MacTepcTBa Mefarornyeckux padotuukoB LleHTpa,
pealn3yIoUIMX OCHOBHbBIE U IOTIOJIHUTEIbHBIE 0011e00pa3oBaTeIbHbIe TPOTPAMMBL.

2.3. LleHTp Asns JOCTHKEHUS LIEIH U BBITIOJTHEHUS 3a/1a4 BIIPaBe B3aUMO/ICHCTBOBATH C:
- pa3NUYHBIMU 00pa30BaTEIbLHBIMU OPraHU3AMAME B JOPME CETEBOTO B3aUMOCHCTBUS,
- C UHBIMH 00pa30BaTeIbHBIMU OpPraHu3alusIMU, Ha 0a3e KOTOPBIX co3AaHbl HeHTpsl "Touka pocra;

- ¢ (QenepanpHBIM  OMEPATOPOM, OCYIISCTBISIOMMM (QYHKIUH 10 HHOOPMALUOHHOMY,
METOAUYECKOMY M OPraHU3aIMOHHO-TEXHHUYECKOMY COMPOBOXKICHUIO MEPOIIPUATHI 10 CO3/IaHUIO U
¢dbyHKIMOHUpOBaHUIO 1eHTpoB '"Touka pocra", B TOM YHCIe IO BONPOCAM TOBBIIICHUS
KBaJTM(DUKAIIMH TTeJarOTHYECKUX PaOOTHUKOB;

- O6y‘{aIOH_II/IMI/IC$[ U PpOOUTCIAMU (38.KOHHBIMI/I Hpe)ICTaBI/ITeHﬂMI/I) o6yqa10umxc;1, B TOM 4YHCJIC C
MPUMCHCHUCM JUCTAHIIUOHHBIX 06p8.30BaTeJ'ILHLIX TEXHOJIOTHI.

3. lHopsaaok ynpasjenusi llenrpom "Touka pocra"

3.1. PyKOBOI[I/ITCJ'IB y‘{pe)KIICHI/IH U3JaeT JOKaJIbHBIHI HOpMElTHBHLIfI adKT O Ha3HAa4YCHHU
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pykoBoautens Llentpa (KypaTopa, OTBETCTBEHHOTO 32 (DYyHKIIMOHHPOBAHUE U PA3BUTHE), & TAKXKE O
co3nanuu Llentpa u yreepxaenuu Ilonoxenue o gesrensHoctu Llentpa.

3.2. PykoBoauteneM lleHTpa MokeT OBITb Ha3HAYEH COTPYIHUK YUPESKICHUS U3 4YHUCIA
PYKOBOISIINX U TIEIarOTUIECKIX paOOTHUKOB.

3.3. PyxoBoautens Llentpa obOs3aH:
3.3.1. ocyiecTBIATH OllEpaTUBHOE PyKOBOACTBO LleHTpoMm;

3.3.2. npencraBnATh UHTEpechl LleHTpa MO NOBEpPEHHOCTH B MYHMIIMIAJIBHBIX, TOCYAAPCTBEHHBIX
OpraHax permoHa, OpraHu3aIisIX Ul pealu3auy nenei u 3agad Llenrpa;

3.3.3. otuuThIBaTHCA TIepe PykoBoquTeneM YapexkaeHus 0 pe3yinbTarax padotel LlenTpa;

3.3.4. BBINOJHATH HHBIE OO0S3aHHOCTH, NPEAYCMOTPEHHBIE 3aKOHOJATEIbCTBOM, YCTaBOM
VYupexxaenus, 10JDKHOCTHOM HHCTpYKIMEN 1 HacTosmuM [lonoxenuem.

3.4. PyxoBoautens LlenTpa Brpase:

3.4.1. ocymiecTBIsATh paccTaHOBKY KaJpoB LleHTpa, mpuem Ha paboOTy KOTOPBIX OCYIIECTBISETCS
MIPUKA30M PYKOBOJIUTENS Y UPEXKICHHUS;

3.4.2. 0 COTJIACOBAHUIO C PYKOBOJIUTEIEM YUPEKIACHHS OPTraHU30BbIBATh YI€OHO-BOCTIUTATEIIBHBIN
nporiecc B LleHTpe B COOTBETCTBUU € HENAMHU U 3a71adaMu LIeHTpa v OCyIIeCTBISTE KOHTPOJIb 32 €T0
peanuzanuei;

3.4.3. OCyIECTBIATH TMOATOTOBKY OOydYalOmMMXCSd K Y4aCTHIO B KOHKypCax, OJUMITAAIAX,
KOH(DepeHIHIX U UHBIX MEPOTIPUATHSX MO MPOQUIII0 HANIpaBJIeHUH aAedareiabHocTu LlenTpa;

3.44. 1o COIJIacOBaHUIO C PYKOBOAMUTENEM YUPEXKIACHUS OCYIIECTBIATh OpraHu3aluio |
MPOBEACHUE MEPOTIPUATHHN TT0 TIPO(HITIO HanpaBieHUH aesTenbHoCTH LleHTpa;

3.4.5. ocymiecTBIISITh MHBIE TpaBa, OTHOCSIIMECA K AeATENbHOCTH LleHTpa u He mpoTuBOpeyanye
HensiM M BUJAAM JIESTEIIbHOCTH 00pa3oBaTelbHOW OpraHu3alii, a TakKe 3aKOHOJATEIbCTBY
Poccuiickoit @enepanuu.

Ilpunoscenue N 5

K Memoouueckum pekomernoayusim

PEKOMEHJIAIIMU 11O UCHTOJIB30BAHHUIO
CTAHIAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
IIEHTPA "TOUKA POCTA" IIPU PEAJIN3AIINU
IMPOT'PAMM ECTECTBEHHO-HAYYHON "
TEXHOJOTMYECKOMW HAITPABJJEHHOCTEN

[lepeyeHb cTaHAAPTHOTO KOMIUIEKTa oOOpymoBaHMs i ocHameHus Llentpo "Touka pocra'
c(OpMHUPOBAH C YUE€TOM psijia IPUHIIMIIOB, B TOM YHUCIIE:

[TpuHIIMT IpeeMCTBEHHOCTH crcTeM o0opyaoBanus. OOopynoBaHue sl MPOBEACHUS YICHUYECKUX
NPAKTUYECKUX paboOT sBIsETCS OOLIMM JUIs YPOBHEH OCHOBHOTO OOIIEro W CPEeaHEro OOIIero



oOpa3oBaHus. B cucremMe HarisaHbBIX CPEICTB OOYYEHHsS] M JAEMOHCTPAIIMOHHOTO O0OpYHIOBaHHMS
UMeEIoTCsE 0a30BBIC JIEMEHTHI, OOIIKEe i OCHOBHOTO OOIIEro W CpeaHero odmero oOpa3oBaHUS.
udposass naGopatopust U oOOpyqoBaHWE OOIIET0 HAa3HAYCHHUS TIO3BOJISIIOT OO0ECIeYynBaTh
JEATEBHOCTh OOY4YaroIUXCsl KaK B OCHOBHOM, TaK M B CTapILCH IIKOJIE, a B COBOKYITHOCTH C
upoBEIMU JTa0OpaTOPUAMHU O (PHU3UKE, OMOJOTHH M XUMHH - MPAKTUYECKYIO JEATEIHHOCTH B
paMKax U3y4deHHUs €CTECTBEHHO-HAYYHBIX rpeameToB B 10 - 11 kiaccax Ha yriayOJIeHHOM ypOBHE.

[MpuHIMn coveTaHWsi KIACCHYECKMX M COBPEMEHHBIX CpPEACTB H3MEPEHHH M  CII0OCOO0B
HKCTIIEPUMEHTAIIBHOTO HMCCIIIOBaHMs sIBJICHUH. B cocTaB 00OpyZoBaHUS BXOIAT KJIACCHYECKHE
CpeacTBa W3MEpeHHs (HampuMep: ITUHAMOMETPHI, CTPEJOYHBIC aMIIEPMETP © BOJBTMETpP) U
udpoBsie TPUOOPHI (Hampumep: nU(poBBIE BECHl, CeKyHIAOMep) M Aatduku. CoOirofeHne 3Toro
MPUHIIMIA UMEET 0c000€ 3HAUEHUE Ul YPOBHSI OCHOBHOTO OOIIero 00pa30BaHus, TOCKOJIbKY 3/1€Ch
MPOUCXOAUT 3HAKOMCTBO CO Cloco0aMu u3MEpeHHs (U3UYECKUX BEIUYHUH, (QOpMUpYETCS
MOHMMaHUE TPHHIUIOB JEHCTBUS AHAJIOTOBBIX H3MEPHUTENBHBIX HPUOOPOB M 00ecreunBaeTCs
Mepexo/] K UCIOIb30BaHUIO HHCTPYMEHTOB 1M (POBOIL JTabopaTopum.

[IpuHnun npuopuTeTa YYCHUYECKOTO IKCIIEPUMEHTA I PEATU3alMH CUCTEMHO-ACSITEIIBHOCTHOTO
noaxona. Peanuzarus CUCTEMHO-IESATEIHLHOCTHOTO TMOAXO0/Ja B OOYyYEHHWH €CTECTBEHHO-HAYUYHBIM
npeaMeTamM 0a3upyeTrcsi B TEPBYIO Oudepelh Ha BOBJICUCHHH OOYYAIOMIMXCS B MPAKTUYECKYIO
JESTETFHOCTH TI0 POBEJCHUIO HAOIIOCHUH U OTBITOB. [103TOMY 3HAUMTENbHAS YacTh HAOIOICHU
U OTBITOB, KOTOpPHIE B TPAAMIIMOHHONW METOJIWKE TMpeJlaraliuch Kak JIEeMOHCTpPAlMOHHBIE,
TIEPEHECEHBI B pa3ps/l yueHHYeCcKux padoT. CiaemayeT OTMETHTh, YTO B HACTOSAIIEE BPEMS U3YUCHHE
¢bu3uKd, XUMUU W OHOJIOTMM B OCHOBHOM INKOJE W Ha 0a30BOM YpPOBHE CTapIIeH IIKOJIBI
OPHEHTHPYETCS] Ha OCBOEHHE €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KOTOPOE HJIET Yepe3 pa3BUTHE
CIIOCOOHOCTEH y4JaIlUXCsl aHAM3UPOBATh Pa3HOOOPa3HYIO0 €CTECTBEHHO-HAYUYHYI0 WH(OpMaINUio U
UCIO0JIb30BATh MOJYYE€HHbIE 3HAHUA JJIs1 OOBSCHEHUS SIBIIEHUN U MPOLIECCOB OKPYKAIOIIETO MUPA;
MOHUMAaTh OCOOEHHOCTH UCHOJb30BAHUS METOJOB €CTECTBO3HAHUS MJs TMOJY4YeHHs] Hay4HBIX
TAHHBIX; MPOSBIATH CAMOCTOSATEIBHOCTh CYXKICHUM M NMOHUMATh POJIb HAYKH U TEXHOJOTHYECKHUX
MHHOBAIM B pa3BUTUU OOIIECTBA; OCO3HABATh BAKHOCTbh HAYYHBIX HCCIEAOBAHUNA U HX CBS3b C
HaIllUM MaTepUalbHBIM OKPYKEHHEM U COCTOSHUEM OKpyXarwomeld cpeapl. OpHeHTauus Ha
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTh IPEAINOJaraeT akleHT Ha METOJOJOTHI0 HAYKH U HamlpsSMYIO
CBS3aHO KaK C OOIIMM YHCIOM YYEHHUYECKHX OTBITOB B Kypcax €CTECTBEHHBIX HayK, TaK M
HalpaBJICHHOCTbIO HMX Ha (QOPMHUPOBAHUE CAMOCTOSTEIBHOCTH JCHCTBHM TpU MPOBEICHUU
HaONIOACHUH, U3BMEPESHUI U UCCIISIOBAaHUH.

Hcnonb3oBaHue CpeacTB HArsiAHOCTH M ydeOHOro oOopyaoBaHUS B y4eOHOM Ipoliecce
HAIMpPaBJICHO Ha BBIMIOJIHEHUS CIENYIOIUX (QYHKIHI: oOecrieunBaioT 0OoJiee MOJHYI0O U TOYHYIO
uHpopmalrio 00 KM3y4aeMOM SIBICHUU WM OOBEKTE M TEM CaMbIM CIOCOOCTBYIOT IMOBBIIICHUIO
KauecTBa OOy4YeHHs; MOMOTAIOT B MaKCHUMaJbHOM Mepe pa3BUTh IO3HABATEIbHbIE HHTEPECHI
yUYaIIUXCs; MOBBIMIAIOT YPOBEHb HATMSAHOCTH U JOCTYIHOCTH OOYYEHHS; YBEIMUMBAIOT 00bEM
CaMOCTOSITENILHOM paOdOThI yUalIuxcs Ha yPOKe U BHEYPOUHOU JIEATEIBHOCTH; CO3AI0T YCIOBHS s
OpraHHu3aIiy MPaKTUKO-OPUEHTUPOBAHHON MPOEKTHOW M MCCIIEOBATEIbCKON NEATEIbHOCTH; JAIOT
BO3MOXHOCTh JIOCTYITHEE M TIIyO)K€ PACKpBITh COAEpkKaHHe y4eOHOro MaTepuana, CIOCOOCTBYIOT
(hOPMHPOBAHUIO Y YUAIIUXCS TTOJIOKUTENBHBIX MOTUBOB 00YUEHUSI.

Baxwneiimeil wacteio ocHamenus lLlentpa "Touka pocra" sBisercs uudposas saboparopus,
NepevyeHb JaTYMKOB KOTOPOM MO3BOJIET MCIOJIb30BATh 3Ty Ja00OpaTOPHIO MpH U3YyYeHUU (DU3HKH,
XMMUHU U OMoJoruu. BBeneHue B NIKOJIBHBIN SKCIEPUMEHT HUPPOBBIX AATYMKOB Ui PErHCTPALUU
Pa3NUYHBIX BEJITUYMH M BO3MOXKHOCTHM HCHOJb30BaTh KOMIbBIOTEp (CMapT(OH WIM IUIAHIIET) JUIS
pacueToB U OGOpPMIICHHUS PE3yJAbTaTOB OIBITOB, MO3BOJSAET NEPEUTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb IPOBEIACHUS HU3MEPEHHN, YIPOCTUB IPOLECC U3MEPEHHM U IOBBICUB HMX TOYHOCTD.



[osiBnenne UQPPOBBIX TEXHOJIOTUH B JIAOOPATOPHBIX pabOTax MOBBIIIAET WX AKTYyalbHOCTb M
IIPUBJIEKATEIIBHOCTh B CO3HAHUU COBPEMEHHOIO IIKOJIBHUKA, YCHWJIMBAET HATSJHOCTh KaK B XOJE
ONBITOB, TaK U NpU 00pabOTKE pPE3ylbTATOB C HMCIOJIb30BAHUEM IPOIPAMMHBIX cpeAcTB. s
HKCTIIEPUMEHTOB 10 OMOJIOTUM M XMMHUHU 3TO SBISIETCS 3HAUYUMBIM IE€PEXOJO0M OT KaueCTBEHHBIX
HaAOJIOIEHUI U OTIBITOB K KOJIMYECTBEHHBIM 3KCIIEPUMEHTAM.

Ucnonws3oBanne uudpoBoii 1adbopaTOpur CYIIECTBEHHO H3MEHSIET IMOJXOJbl K IPOBEICHUIO H
JEMOHCTPAIIMOHHBIX, U YUEHUYECKHUX OTBITOB:

Wcnonb3oBanue 1U(POBBIX JAaTYMKOB B KAYECTBE H3MEPHUTENBHBIX HHCTPYMEHTOB HM3MEHSET
MOJIXOMBI K IIPOBEICHUIO MPSIMBIX U3MEPEHUH (PU3MUECKIX BEITNUHH.

TpaguIMOHHO B KayecTBE CPEACTB H3MEPEHHs] HCIOJB30BAINCH MPOCTEHUIINE HHCTPYMEHTHI
(ppl4aXkHble BEChl W PAa3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETpP) M CTPEJIOYHBbIE NPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnons3oBanne III/I(l)pOBBIX JAaTYUKOB IMO3BOJIACT HAa COBCPIICHHO APYroM Ka4Y€CTBEHHOM YPOBHC
IIPOU3BOAUTE HU3MCECPCHHA BpPCMCHU, PaACCTOAHUA, HUMCTb BO3MOXHOCTb PCrUCTpUpOBATL U
Ha6J'IIO)IaTI) HN3MEHCHUC BO BPECMCHH TAKHUX BCIWYMH KaK TCMIIEpATypa, SJICKTPUIYCCKOC HAITPSIKCHHUC,
cuJia TOKa 1 T.[.

OTU BO3MOKHOCTH TIO3BOJISIIOT, HAlIpUMeEp, Ha YpOKax (U3UKU C BBICOKONH TOYHOCTHIO M3MEPHUTH
MTHOBEHHYIO CKOpPOCThb Tella, JIBHXKYIIETrOCs HEpaBHOMEpPHO, HaOII0AaTh B JWHAMUKE MPOIECC
JNIEKTPOMAarHUTHOM WHAYKIIMHM, BOSHUKHOBEHUE M W3MEHEHUE MHAYKIMOHHOTO TOKA, MCCIEN0BATH
W3MEHEHNE TEMITEpaTyphl C TEUEHNEM BPEMEHH B IIPOLIECCE YCTAHOBIIEHUS TEIJIOBOIO PABHOBECHS U

T.1.

Ha ypokax Ouosoruum mOSBISETCS BO3MOXKHOCTb TIIOJYYHUTh KOJMYECTBEHHbIE JlaHHBIE MIPU
MIPOBEJICHUH OIIBITOB, HAIPUMEP: IPU ONpeesieHnu (HaKTOPOB, BIUSIONIMX HA CKOPOCTh Mpoliecca
dboToCcHMHTE3a, MpPH HU3YUYEHUU [JIbIXaHUS KOpPHEM W JUCTbEB, NIpPU MCCIEAOBAHUU YCIOBUMN
MpOpacTaHusl CEMSH U T.1.

Ha ypokax XMMuU Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOAAT MPAKTUYECKUE PAOOTHI MO H3YyYCHHIO
IpolLecca AJIEeKTPOJIN3a, UCCIEA0BAHNE SK30TEPMHUUECKUX U SHAOTEPMHUUECKUX PEaKIUii, TEMIOBOTO
sbdekra ropenust TomamBa U T.J. C HCHONB30BAaHHEM TPATUIMOHHBIX "aHAJIOTOBBIX" CPENCTB
MoJ00OHBIE U3MEPEHHUS BBIMOJIHUTH HEBO3MOXKHO. OjHako, MNpu mepexojge Ha UUGPOBYIO
nabopatopvio B TEMaTHYECKOM IJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JAOMOJHUTEIBHOE
BpeMsi JUisi oOy4yeHHs: paboTe C JaTYMKaMU, BKIIOYas COOPKY 3KCIEPUMEHTANIbHON YCTaHOBKH C
JaTYNKaMU, CHSTUE MMOKAa3aHUM C IKpaHa KOMITBIOTEPA, OTpe/ieNieHHe OTrPEeITHOCTEN N3MEPEHU.

Z[J'ISI pa6OTbI C I_[I/Iq)pOBBIMI/I AaTYuKaMH HCIOJIB3YETC CICHUAJIBHOC IPOIPaMMHOC 06ecnequI/Ie,
YCTAHOBJICHHOC Ha KOMIIBIOTEP. I[JI?I KOMMYHUKallun I_II/I(prBLIX JAaTUUKOB, 3allUCH W XPAaHCHUA
I/IH(bOpMaI_[I/II/I, HOHy‘ICHHOﬁ C UX IIOMOIIBbIO, I_[I/I(l)pOBaH J'Ia60paT0pI/I$I HCIIOJIB3YCTCAd B KOMIIJICKTE C
H0yT6y1(OM C HCO6XO,I[I/IMBIM YCTAaHOBJICHHBIM IIPOI'PAMMHBIM oOecrieyeHHEM.

Hcnonbs3oBaHue KOMIBIOTEPHOW (OPMBI PETUCTpAIMU TIOJYYCHHBIX 3HAUCHWH W TMOCTPOCHHS
rpauKOB HM3MEHSET TOAXOJIbl K OQGOPMICHHIO Ja0OpAaTOPHBIX U  MPAKTHUYECKUX pPadoT
00yUaronMucs.

JlaHHbIe, MOJy4EHHBIE TIPU TTOMOIIH ITU(PPOBBIX TaTYMKOB, BHOCITCS B 3JIEKTPOHHBIE TaOIUIIBI, YTO
MO3BOJISIET CTPOUTH TpadUKH 3aBHUCUMOCTEH HCCIeAyeMBbIX BEJIMYMH Ha dKpaHe KommbioTepa. Ha
OCHOBAaHUU ATUX TpaMKOB JeNaTh BBIBOIBI O XapaKTepe 3aBUCUMOCTH BEIMYMH OT BPEMEHH HIIU
Opyrux mapametpoB. Ha  yrmyOGnmeHHOM  ypoBHE — IenecooOpa3HO  o0ydarh  MPOBOIUTH



aNMpPOKCUMAIUIO BHIOPAHHBIX TOYEK HTOTOBOM TpadudecKkoii 3aBUCUMOCTBIO.

OTH HOBBIC BO3MOXKHOCTH TO3BOJISIOT aBTOMATH3UPOBATh PYTHUHHBIC MPOIEIYPHI 3arOJIHEHUS
TAONUI, BBIMOJIHEHWE OJHOTHUIHBIX pacyeToB, moctpoeHus rpaduxos. L{udposas ¢oroxamepa
mo3BoysieT  chororpadupoBaTh COOPAaHHYIO SKCIICPUMEHTAIBHYIO YCTAaHOBKY U IPHUKPEIHTH
doTorpaduro B 3MEKTPOHHBIH oT4eT. Takum 00pa3oM, OCYIIECTBIISICTCS NEpexo K o(opMIIeHUIO
AIIEKTPOHHOTO OTYETa O MPO/ICITAHHOM SKCIIEPUMEHTE, MPOCSKTHOW MIIM MCCIIeI0BATEIbCKON paboTe.

B03MOXHOCTb UCIIOJIb30BAaHUS BUJCOHAOIIIOIEHUS 32 ITPOLIECCOM BBIMIOJIHEHUS! IPAKTUUECKUX padboT
00y4aromuMuUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHHIO PadoT.

DJNEeKTPOHHBIA OTYET O MPOACTAHHOW TPAKTHUECKOW pabdoTe MOXKET COMPOBOXKAATHCS
MpUKperyieHHoW (oTorpadueli, KoTopas TNO3BOJIIET OLEHUBATh MPABUIBHOCTh COOpaHHOM
SKCIEPUMEHTAJIbHOW YCTAaHOBKHM, OoJjiee IMIOJIHO OMNPEAeNsiTh MOJHOTY U  IPaBUIbHOCTH
MIPOJIEITAHHOT O UCCIIEIOBaHMUS, aHAJIM3UPOBATh JIOCTOBEPHOCTD MIPE/ICTaBICHHBIX
OKCINEPUMEHTAJbHBIX JaHHBIX. [IpM OJHOBpEMEHHOM BBINOJHEHMM pa3HbIMU TpyIIaMu
00yJaromMXcsi pa3HbIX MCCIEIOBATENBCKUX PAOOT I1€JIeCO00pa3HO HCMOJb30BaTh BUJICO3AINUCH
BCEro xoAa paboT. B 3TOM ciyyae OIl€HMBAThCSI MOTYT HE TOJIBKO IPEIAMETHBIE pPE3YNIbTaThl,
CBSI3aHHBIE C MPOBEIEHUEM KOHKPETHOTO IKCIIEPUMEHTa, HO 1 KOMMYHUKATUBHBIE U PETyJIsTUBHbIE
NEeUCTBUS: IUIaHUpOBaHUE pabOThl, OTCICKHMBAHHWE XOAa pabOThI, KOPPEKIus IUlaHa paboThl,
KOMMYHUKAITUSI B COBMECTHOM JNEATEILHOCTH, HATMYKE (WJIH OTCYTCTBHE) KOH(MIUKTOB M CIIOCOOBI
WX PEIICHHUS.

Hcnonb3oBanue 1udpoBbIX 1a00paTopuil CyIIECTBEHHO PACHIUPSET CHEKTP BO3MOYKHBIX OIBITOB U
UCCIeI0OBAaHUM, 0COOEHHO 3TO KacaeTcsl U3yuyeHus: OMOJIOTHH U XUMHH.

Pacmpenue crekrpa BO3MOXHOCTEH MOXKHO MPOWIIIOCTPUPOBATh Ha MpHUMEpEe H3Y4YEHHUS
AIIEKTPOMArHUTHOM MHIYKIUHM B Kypce ¢u3uku. [Ipu MCHob30BaHUU CTPEIOYHOTO amIepMeTpa
TPaJMLMOHHO HAOMIOJAIOT JIUIIL ()aKT BO3HUKHOBEHHS WHAYKIHOHHOTO TOKa B MPOBOJAHHUKE U
M3MEHEHHE €ro HaIlpaBJICHUs MPU W3MEHEHUH CKOPOCTH BHECEHHUS MarHUTa WU €ro MOJISPHOCTH.
Hcnonp3oBanre 1udpoBOTO AaTuyvMka IMO3BOJISAECT TOJYyduTh ocipuuiorpammy JJIC wHAYKIWH,
BO3HUKAIOIIEH B KaTYIIKe, [IPU MPOJIeTe Yyepe3 Hee MarHuTa. JTO MO3BOJIAET CPAaBHUBATH 3HAUCHUS
MakcuManbHbeIX DJ[C mpu mposiere uyepe3 KaTylmIKy MarHUTa ¢ pa3HbIMH CKOPOCTSMHU M C pa3HOil
MOJISIPHOCTHIO, aHaAJIM3UPOBATh BU/T HOJTy4EeHHOM 3aBHCUMOCTH, KOHCTPYHUPOBATh
SKCIEPUMEHTAJIbHBIC 33/Ia41 110 U3YYCHUIO 3JICKTPOMArHUTHON MHIYKIUH.

Hudposas naboparopus MO3BOJIAET OPraHU30BaTh IMPOEKTHYI0 M Yy4eOHO-HCCIEI0BATEIbCKYIO
JeSITeNIbHOCTh IIKOJIBHUKOB KaKk B paMKaxX ypOKOB, TaK U BO BHEYpPOUHOIl aesrenbHOcTH. Hanuuue
pazHooOpa3HbIX HU(PPOBBIX NATYMKOB [T BO3MOXHOCTH IPOBOJUTH Camble pa3HOOOpa3HbIe
UCCIIEIOBAHUS, ONMHMPAsCh HAa MHTEpechl oOydarommxcs. B kadecTBe mpumepa MOXKHO MPHUBECTH
UCCIIEIOBAHUSI  DKOJIOTUYECKOW HAMPaBICHHOCTH IO BBISBICHUIO (PAKTOPOB  3arps3HEHUS
OKpYKaroIel cpeibl, U3y4eHHIO SKOJIOTHUYECKOTO COCTOSHUS TIOMEIICHHI IIKOJIbI, TOYBBI, BO3/IyXa
B HACeJIEHHOM MyHKTe U T.A. MccrnenoBarenbckue paboThl C UCIOJB30BaHUEM HU(PPOBBIX JATUUKOB
nenecoobpazHo mpemiarath yudammmcs 10 - 11 kimaccoB B paMkax oO0s3aTelbHOW OIS HUX
MIPOEKTHOM JEATENbHOCTU. BBINOIHEHNE TaKUX MPOEKTOB SIBISETCS OCHOBAHMEM JJIsi OLIEHKH HE
TOJIBKO YPOBHS C(OOPMUPOBAHHOCTH MPEAMETHBIX PE3yAbTATOB, HO UTOTOBOM OLIEHKH JOCTHUKEHUS
METampeaIMEeTHBIX Pe3yabTaTOB OOyUYeHHUS: KOMMYHUKATUBHBIX (KOTOpBIE OIIEHHBAIOTCS KakK B
mpolecce MpoBeleHUs paboThl, Tak M B MPOIECCE 3allUThl MPOEKTAa WM HUCCIEIOBAHUS) H
PETYIATUBHBIX (KOTOPBIE OIICHUBAIOTCS B MPOIIECCE BHITIOTHEHHSI IPOEKTA).

OcHarmienue a1 U3yd4eHus: GU3UKU NPEACTaBICHO B BUJE 000PYIOBaHUA Ul JEMOHCTPAIIMOHHBIX
OTIBITOB U 000PYAOBaHUS A Ta0OPAaTOPHBIX pabOT M YYEHUUYECKHX OMBITOB, BKJIIOUYAs OOLIYIO JUIS



€CTECTBCHHO-HAYYHOTO IUKIA MU(PPOBYIO Ja0OpaTOpHUIO, a TakkKe IMUPPOBYIO TaOOPATOPHUIO TIO
¢u3nKe (KaK TOTOJIHUTEIBHBINA JIEMEHT IS YTIyOJIeHHOTO U3ydeHus (PU3HKH).

JleMOHCTpalMOHHOE 000pYyJIOBaHME OOECIEUMBACT BO3MOYKHOCTh HAOIIOJICHUST OOJBITHHCTBA
HU3Yy4aCMBbIX HBHCHHﬁ, mpoucCCoOB M 3aKOHOB. DTO0 BO3MOXKHO npu ONTHUMAJIIBHOM COYCTAHHUU
AQHAJIOTOBBIX M LU(POBBIX CPEACTB HAOIIOJEHUS, aHaau3a HU3MepuTenbHOM uHpopmauuu. Tak,
HarpuMmep, 4Jid Kypca (1)I/IBI/IKI/I OCHOBHOH MIKOJIBI €CTh BO3MOXXHOCTH ACMOHCTpaIH KIIACCHUYCCKUX
ACMOHCTPAIMOHHBIX SKCIICPUMCHTOB: IIAJICHUC TCJI B TPY6KG HI)IOTOHa, JACMOHCTpanunsa IleICTBHH
atMocepHOoro JmamieHus, 3akoHa [lackans, wW3MeHEHHsT oObeMa Tel TPH HarpeBaHUU
(oXnaxaeHUH), TPUTSHKEHUsT MOJEKynl W T.1. HaGop mo »sieKTpocTaTHKe HaeT BO3MOXKHOCTH
JEMOHCTpAIMK  JJICKTPHU3AIlMM  TEJl, 3aKOHA COXPAaHCHUs 3apsla, JHHUNA HaMpsHKCHHOCTH
IEKTPUYECKOTO TOJS ¥ T.J. W MOXET WUCIOJb30BaThCA Kak 8§ KiIacce TpH H3YYCHUU
AJIEKTPOMArHUTHBIX SIBJICHUM, Tak U B 10 Ki1acce Npy U3y4EHUH dIEKTPOCTATHKH.

HpI/I MPOBCACHUN JOCMOHCTPAIMOHHBIX OIBITOB JOJUKHBI CO6J'IIO)13TI)C$I Tpe60BaHI/I$I K HX
HarjsiAiHOCTH (HCH&?I U IIOHATHAaA IIOCTaHOBKA OHLITa), BUIUMOCTH IJid BCCX ydalIUXCs KJiacCa (HpI/I
HaJTUYUU MEJKUX JIeTaJell HCIOJB3yeTCs] MX YBEIMYEHHOE W300pakKeHUe TIPH  TOMOIIU
BeO-KaMephl), IMOIMOHATBLHOCTH U, TO BO3MOXKHOCTH, 3aHHUMATEIBHOCTU (JIEMOHCTPAIIMOHHBIN
OIBIT JOJDKCH BBI3bIBATH HMHTEPCC ydallMXCA, CO3JaBaTb MOTHUBAIIMIO K HM3YYCHUIO npe)IMeTa) n
yOeIuTeNIbHOCTH (MTOKa3bIBaTh TOT APPEKT, Ha IEMOHCTPAIIMIO0 KOTOPOTO OH OBLIT HAIpaBJIeH).

Onnako peanu3amus ACSITEIBPHOCTHOTO TMMOJAX0JAa B OOydeHHH (U3WKE TEePEHOCUT AaKIEHT C
JIEMOHCTPAIIMOHHOTO JKCMEPUMEHTa Ha ydYeHW4eckui. Hampumep, mo MexaHWKE HCCIIEIOBAHHE
KHHEMATHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMHKH, KOJICOATEIIbHBIX JBMKCHUN TIEPEHECEHO B
YYCHHYECKUH OSKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopynoBanus. [lpu wu3zydeHun
ANEKTPOIMHAMHKHN J1abopaTopHOE OOOpPYIOBAHHME IIO3BOJIAET HCCIIEAOBATh HE TOJHKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C UCIOJIb30BAaHUEM KOMIIBIOTEPHOTO  OcCIuiorpada  mMo3BOJSET
MPOHAOIIOIATh M UCCIIEA0BATh MEKTPUUECKUE MM MEPEMEHHOTO TOKa, OJIOK JUOJO0B IMO3BOJISET
HCCe0OBaTh BOJBTAMIIEPHBIC XapaKTEPUCTUKH 1uoda. Ilpu M3ydeHHMM ONTHUKH JabopaTopHOE
000pyI0OBaHWE TIO3BOJISIET HM3YyYUTh 3aKOHBI TE€OMETPHUYECKON OMNTHUKH (IIPEIOMJICHUE CBETa B
MOJYIUINHAPE W TOJY4YeHHE HW300pakeHUs B JIMH3aX) W IPOHAOIIOAATh OCHOBHBIC SIBJICHUS
BOJIHOBOW onTWKW (MHTEepdEpeHIMs | TOJSIpU3alMsa), MCCIEeN0BaTh JAU(PPAKIUI0 CBETa
(mudpakmoHHas pelIeTKa).

B cootBercTBMM ¢ TpeIMETHBIMU pe3ylbTaTaMu oOydeHus (usuke oOopyaoBaHHE IS
YUYEHUYECKUX OIMBITOB 00ECIeUNBAET MPOBEACHHUE CIEAYIOIUX TUIIOB paboT, CrpyNIUPOBAHHBIX I10
BU/JIaM JIEATEIbHOCTH, HE3aBUCUMO OT UX TEMAaTUYECKOU NMPUHAIICKHOCTH:

1. IlpoBeneHre MPSIMbIX U3MEPEHHN QU3NUECKUX BEIHUUH (M3MEPEHHE MAcChl, 00beMa KHIKOCTH,
TEMIEepaTypbl JKUAKOCTH, CHIIbI, CHJBI TOKA, HANPSOIKCHUs) C HCIOJIb30BAaHHEM aHAJOTOBBIX M
u(pOBBIX MPUOOPOB.

2. IlpoBepka 3aJaHHBIX MPEANOTIOKEHUN (MpsAMble U3MEpeHUs (PU3NUECKUX BEIUYUH U CPaBHEHHE
3aJJaHHBIX COOTHOIICHUI MeXIy HUMHU). Hampumep: mpoBepka ycIOBUUN IUIaBaHHs TeN, YCIOBUMN
paBHOBECHSl pbluara M OJIOKOB, 3aKOHOMEPHOCTEH TMOCIEIOBATEIbHOTO U MapalIeIbHOTO
COEIMHEHUS IPOBOJHUKOB U T.J.

3. PacueTr mo mosiydyeHHBIM pe3ysibTaTaM NPSMBIX U3MEPEHMH 3aBHCHUMOIO OT HHMX MapaMmerpa (B
OCHOBHOM IIK0JI€) U KOcBeHHBIe u3MepeHus (B 10 - 11 kmaccax). Hanpumep: yckopeHue tena npu
PaBHOYCKOPEHHOM  JBIKCHMM, YCKOpPEHHE CBOOOJHOTO TMAJEHUs, HKECTKOCTb MPYXKHUHBI,
KO3 QUIIMEHT TPEHUS CKOJIbKEHUSI, MEXaHU4ecKasl paboTa U MOIIHOCTh H T.JI.



4. HaOmionieHne SIBICHUI M NOCTAaHOBKA OMNBITOB (HAa KaueCTBEHHOM YPOBHE) 1O OOHApYKEHUIO
(GakTOpoB, BIMAIOIIMX HA MPOTEKaHWE JAHHBIX sBIeHWWA. Hampumep: mnpsMoiHMHeHHOe
pacIpoCcTpaHeHHUe CBETa, JUCIEPCHsl CBETA; U3yUEHHUE CBOWCTB M300pakKEeHHsI B IUIOCKOM 3€pKaje U
T.IL

5. HccnenoBaHue 3aBHCHMOCTH OJHOW (PM3MUYECKOW BEJIMYMHBI OT JPYrol C MpPEACTaBICHUEM
pe3ynbTaToB B BHJIE Tpaduka M pacueTa MCKOMOIo mapamerpa. Hampumep: 3aBHCUMOCTH IyTH
PAaBHOMEPHO ABMXKXYIICTOCA TCJa OT BPEMCHU JIBWIKCHUSA TCJia; CHUJIbI TPCHUA CKOJIBXKCHUSA OT CHUJIBI
HOPMaJIbHOTO JJaBJICHUS, KauecTBa 00paOOTKH MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CUJIbI TPEHUS OT
IJIOIIAIM CONPUKOCHOBEHUS TEJ; CWJIBl YIPYIOCTH OT YJIMHEHMS IPYKUHBI; BBITAJIKUBAOIIECH
CHJIBI OT 00BEMa HOFPY)I(GHHOP'I qaCTu TC€JIa U OT INNIOTHOCTH XKHUAKOCTHU, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJIa, OT NIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO U T.1.

JlabopaTopHoe o0O0OpynOBaHHE OOECTIEUUBAET CAMOCTOSITEIBHBIA YUECHUYECKUNH DKCIEPUMEHT,
KOTOPBIM MOXET UMETh pa3iudHble (GOpMbI: GPOHTAIBHBIN 3KCIEPUMEHT ((PPOHTANIBHBIE OMBITHI U
nmabopaTtopHble paboThl), pabOTHI MpaKTUKyMa, Y4eOHO-HCCIIEIOBATENbCKUE PA0OTHI U TPOEKTHI
AKCIEPUMEHTAJIbHOrO Xapakrepa. [Ipm 3ToM HOpPMATHBHO-00s3aTE€IbHBIM BHE 3aBHCHUMOCTH OT
YpOBHA u3ydyeHUd @u3uku (0a30BbIi WM YriyOneHHbIH) M 00pa30BaTE€IbHOM IMPOrpPaMMBbI
(OCHOBHAs WM CpenHss IIKOJA) siBJsieTCs (POHTAIbHBIN SKcrepuMeHT. MmMeHHO mocpeacTBoM
(GpOHTAIBHOTO SKCIEPUMEHTa JOCTUTAIOTCS NPEIMETHbIE PE3YyNbTaThl AKCIEPUMEHTAIBHOIO
XapakTepa, a y4aluMHUCS OCBAaUBAIOTCS CIOCOOBI JEMCTBUM, COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE
IATU TUNaM pabot. JIabopaTopHBIM MPaKTUKYM Iiesiecoo0pa3eH TONbKO MpHU yrIyOJIEHHOM YPOBHE
W3Y4EHHUs MpeIMETa.

OnTUMalNbHBIM JUISI TOCTHIKEHUS 1LieNiell mpoBeneHus (pPOHTAIbHOTO HSKCIEPUMEHTA SIBJIAETCS
Mpe/icTaBJIeHEe J1abopaTOpHOTO 000PYIOBAHUS U MaTEpPHUAJIOB B BUIEC TEMaTHUYECKHUX KOMILJIEKTOB
M0 MEXaHHUKe, MOJIEKYJISpHOU (pU3MKe, SNMEeKTPUUECTBY U OnTukKe. Mcnoib30BaHUE TEMAaTHUYECKUX
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOTO Ba)KHEHILIET0 YMEHUS, KaK MOJ00p ydaliuMHCs
o0Opy/nOBaHUS B COOTBETCTBUM C IIE€JbI0 HCCIENOBAaHUS U3 U30BITOYHOH HOMEHKJIATYpPhl
MPEI0’)KEHHOTO0 KOMILIEKTAa; MO3BOJISIET MPOBOIUTH IKCIIEPUMEHTANIbHYIO paboTy Ha J11000M 3Tare
yYpOKa; yMEHBIIAET TPYAOBBIE 3aTpaThl Y4YUTENs HNOpPHU TOJArOTOBKE K YpPOKaM, MOCKOJIbKY He
TpeOyeTcs IepeKOMIOHOBKA 000PY/I0BaHUS B COOTBETCTBUU C 3aJ]auaMi KOHKPETHOTO ypoKa.

[Ipy nnaHUpOBAaHUU MPAKTUUYECKUX PadOT BaXXHO HUMETh B BHUJY, YTO MPEAMETHBIC PE3yIbTaThl
AKCIEPUMEHTAJIBLHOTO XapakTepa MOTYT OBITb OCBOEHBI TOJIBKO MPU ONTUMAIbHOM COYETaHHUH
KpPaTKOBPEMEHHBIX (DPOHTATILHBIX OMBITOB U OJJHOYACOBBIX JAOOPATOPHBIX PadoT.

BaxxHoe 3HaueHHe HMEET TOT (1)aKT, 4TO B COCTaB q)pOHTaJ'ILHOFO O60py,I[OBaHI/I$I Hapsanay ¢
AHAJIOTOBBIMHM BXOJAT H I_II/I(l)pOBBIe cpeacrtsa H3MCPCHMUA. K wuMm otHOCSTCS 3HeKTp0HHBII71
CCKYHAOMEp C HaTiYuKaMH, OSJICKTPOHHBIC BCCbI W JATYHUKU LII/I(prBOﬁ J'Ia60paT0pI/II/I. Takum
o6pa30M, IIpHu IIPOBCACHHUHN (prHTaJ'IbHOFO OKCIICpUMCHTA B OCHOBHOMH IIIKOJIE YUYCHUKH 3HAKOMSTCA
C DJICKTPOHHBIMHA crocodamMu I/ISMepeHI/Iﬁ U BBIYMCIICHUM.

brnox oOopynoBanus g ydeHH4eckux paboT mo ¢Qusuke copmMupoBaH Ha 0aze MepedHs
obopynoBaHus s TPOBEACHHUS OCHOBHOTO TOCYJAapCTBEHHOTO JK3aMeHa 10  (u3HKe.
Hcnonb3oBanue mpubopoB U  oOOpyIOBaHUS C €OUHBIMH AN BCeX  OOyYaromuxcs
XapaKTepUCTUKAMH TO3BOJIIET CTaHIAPTU3UPOBATH MPOIIETYPHl BBIMOJTHEHUS YKCTIEPUMEHTAIBHBIX
3aJlaHUi Ha 3K3aMeHe U 00ecneuuTh HANEKHYIO OICHKY pe3y/lbTaTOB Ha OCHOBAHWUHU JKCIIEPTHO M
MPOBEPKH OTBETOB oOydaromuxcs. [lpu STOM oOCHOBaHMEeM [UIsi BBIBOJA O MPABHIBHOCTH
MPOBEJICHUS] JAHHOTO OIbITa SBJSIFOTCS PE3YNbTaThl, IMOJYYECHHBIE YYaIlUMUCA TOCPEICTBOM
MPSMBIX U3MEPEHUN 3aJaHHBIX (PHU3NIECKUX BEITHUMH.



HaGop a1 mnpoBeneHus OCHOBHOTO TOCYIApCTBEHHOTO SK3aMeHa oOecrednBaeT pa3paboTKy
HECKOJIBKUX OJHOTHUIHBIX 33JaHU{ TPH HCHOJIH30BAHUU OJAMHAKOBOTO OOOPYAOBAaHUS C Pa3HBIMH
XapaKTepUCTUKAMU. DTOT MOJXO0J LIE€JIEcO00pa3HO UCIOIb30BaTh U MPH MPOBEICHUH (PPOHTATBHBIX
OTBITOB U JabopaTOpHBIX paboT. Hampumep, mpu mpoBeAEHUN MCCIEIOBAHUS 3aBUCUMOCTH CHIIBI
TOKa OT HAINpPsDKEHUS MOXKHO BBIJCIUTH B KJIACCe TPYIIIBI, KOTOpble OyIyT HpPOBOIUTH JAHHOE
WCCIIEIOBAaHUE, UCIIOJIB3Ysl PE3UCTOPHI C Pa3HBIM COMPOTUBIICHUEM, M JAaMNOUYKy. [lo pe3ynabpratam
MOKHO CPaBHHUTH MOJYYEHHBIC 3aBHCHMOCTH, OOCYIUTh TPAHMIBI BBHIIOJIHEHHS 3akoHa Oma Juis
y4JacTKa I, OTPEICIUTh COPOTUBIEHHUS PE3UCTOPOB.

Crnenyer OTMETHTH, YTO NpPU NPOBEACHUM (POHTAIBHBIX OTBITOB W Ja0OpPaTOPHBIX pPabOT B
OCHOBHO 1IKOJIE TpeOyeTCsl 3alIUCh PE3yJIbTaTOB BCEX MPSMbBIX U3MEPEHUIN C y4ETOM aOCOIIOTHOM
MOTPEITHOCTH. 3A€Ch TPU  HUCMOJb30BAaHUU  TPAAUIIMOHHOTO 000pymoBaHus (MEH3YPOK,
JTMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTh 11€1eCO00pa3HO CBSA3bIBATh C LIEHOH AeneHus Mpuodopa, a mpu nepexoae K HudpoBsIM
MHCTpyMEeHTaM (LHU(pOBbIE BECHl M JAaTYMKH) YYUTh pabdOTaTh C OMHMCAHUAMHU STHX HpPHOOPOB,
BBIJENSAS JaHHblE 00 aOCOJIOTHOW MOTpEenIHOCTH, JHUOO MpejylaraTb 3HAY€HHE MOTPEUIHOCTU B
TEKCTE 3aJJaHuM.

[Ipn mnpoBeneHun wuccIeAOBaHUS 3aBUCHUMOCTEH OJHONW (U3NYECKOM BETUYMHBI OT JAPYrou
y4aniiecsi JOJKHbI OCBOUTH HOCTpPOEHHE IpaUKOB C yKazaHHEM aOCOJIOTHBIX MOTPEIIHOCTEH, a
MIpHU MPOBEACHUH pabOT Ha MPOBEPKY MPEANOIOKEHUH - yMETh CPaBHUBATh 3HAYEHUS ABYX MPSMbIX
U3MEpEeHul ¢ y4eToM aOcCOJIFOTHON NOTpemHoCTH (Hampumep, MyTeM CpaBHEHHsI HHTEPBAJIOB
MOJIyYEHHBIX 3HAa4eHHM Ha yucioBoil ocu). IlpoBeneHue m3MepeHHil W HUCCIIEOBaHUNA B Kypce
¢m3ukn 10 - 11 KIaccoB JMOTOJHSIFOTCS HCIOJB30BAHUEM OTHOCHTENBHBIX TOTPEIIHOCTEH,
ydaniuecs: JOJDKHBI HAYYHTBCA PACCUUTBIBATH OTHOCHUTEIBHBIE IIOTPEIIHOCTH B IPOCTEHIINX
CJIydasixX MPsAMBIX U3MEPEHUI U CPAaBHUBATh TOYHOCTD PA3JIMYHBIX H3MEPECHUI.

OOpamaeM BHUMaHHE, YTO OIICHMBAaHHUE JAOOPATOPHBIX PabOT JOJKHO Oa3MpoOBaTHCS, KaK U B
KpPUTEPUSX OIICHUBAHUA OHKCepUMEHTAIbHBIX 3amanuii KMM OI'D, He Ha npaBHIBHOCTH
odopMIIeHHsI OTYeTa O pabdoTe, a Ha MPABWJIBHOCTH JIEUCTBHM MO COOpPY YCTAaHOBKH, MPOBEICHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN TPUOOPOB.

OcHarnienue Ui U3ydeHusi OMOJIOTUHU TIPEACTABICHO KOMILICKTAMU JEMOHCTPAIIMOHHBIX BIIAQJKHBIX
npenaparoB, repOaprueB M KOJUICKIIMH IO pa3HbIM TeMaM Kypca OWOJIOTHH, a Takke HU(POBOM
nabopaTopuel yisl IPOBEICHHS MTPaKTHYECKUX padboT. KpoMe Toro, npu u3y4eHuu OMOJIOTHH MOXKET
UCIONB30BaTh I1H(poBas 1abopatopuss MO OuoNOTUM (KaK JONOJHHUTEIBHBIA AJIEMEHT JUIs
YTIIyOJIGHHOTO U3y4YeHUS Kypca).

B yuebGHOM mporecce ydaimuecss MOJDKHBI TMOTYYUTh BO3MOKHOCTh YYBCTBEHHOTO BOCHPUSTHUS
M3Yy4aeMbIX BIIEHUN U 00beKTOB. OHAKO M3ydaeMble SBICHUS M OOBEKTHI HE BCErJAa MOTYT OBITh
HEMOCPEJCTBEHHO BOCHPOU3BENIEHBl WM TMOKa3aHbl B y4eOHOM MoMelleHuu. B stom ciyuae
yuebHOe 000pyJIOoBaHHE JaeT BO3MOKHOCTh MX BOCIPOM3BECTH OMOCPEA0BAHO, Yepe3 KOJUIEKIHUIO,
repOapHbIil IMCT, MUKpOTIpEapar, Moiejb, BUAeoOPparMeHT H T.11.

Brnaxxuele mnpenapaTbl IpeACTaBISAIOT co00i HaTypalbHble OOBEKTbI, CMOHTHPOBAHHBIE Ha
CTEKJISIHHOW IUIACTMHKE W OIYLIEHHBbIE B CTEKJISHHBIN LMJIMHIAP C KOHCEPBUPYIOIIEH >KHIKOCTBIO,
100 Mpe/iCTaBlIEHHbIE B IUIACTHKE. 3/1€Ch NpEeAIararoTcsl TOTajlbHble IpenapaThl, MO3BOJISIONINE
U3ydaTh BHEIIIHEE CTPOCHHE OpraHW3Ma MM ero yact, (Hanpumep: "Kopenb 60060Boro pacteHus ¢
kinyoenpkamu", '"l'agroka"); aHaTOMUYecKue TNpenapaThl, NpeAHAa3HAYeHHbIE JUId H3Y4EHUS
BHYTPEHHET0 CTPOEHHUS OpraHusMa WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHue
narymkn", "BHyTpeHHee cTpoeHue nTHibl"); OMOJI0rHYecKre npenapaThl, Jaoliyue MpeicTaBIeHue



0 CTaJusAX pa3BUTHUs opraHusma (Hampumep: "PazButue xoctucroil puiobl", "PazButue kypuusl").
Bnaxhsle npenapaTsl UCHOJB3YIOTCS KaK pa3JaTOYHBIM MaTepuall B IPOLECCE AEMOHCTPALUU IIPU
W3Y4YEHHH HOBOINO MaTepuajla WIM B IIPOLECCE BBINOJIHEHUS IPAKTUUYECKUX 3aJaHMi,
pa3paboTaHHBIX Ha UX OCHOBE.

I'epbapun - coOpaHue MpecCOBaHHBIX, 3aCYIICHHBIX PACTCHUH WM MX YaCTEH MOMOTAar0T M3y4aTh
pacTeHue B KaOWHETE M y3HaBaTh €ro B IpHpoje, a repOapusamus - HauboJiee MPOCTOM Crocod
COXpAaHEHUsI PACTECHUM M WX YAaCTEH B TEUCHME JJIMTEIIBHOTO BpEeMEHHU. B mepeuHe npenanaraercs
cucreMatuyeckuil repbapuil (Hampumep, "OCHOBHbBIE TpyHIbl pacTeHUi") u repOapuil no oOmein
Onosoruu (KOTOPBIM TO3BOJIAET TMPOUJUTIOCTPUPOBATh HM3MEHYHBOCTH, HCKYCCTBEHHBIH OTOOD,
CUCTEMAaTUYECKUE KaTerOp1H U BU1000pa30BaHUE, JUBEPTEHINS U KOHBEPI€HIIMSI, TOMOJIOTUUHBIE U
aHAJIOTMYHBIE OPTaHbl, PyAUMEHTapHbIE OpraHbl, apoMopdo3, uanoaganTanus GeHOTUIl U TeHOTHII,
MOJIMIUJIONUS, OTAAJeHHas TuOpuau3anus, B3aUMOJCWCTBUE pacTeHU ¢ aOMOTHYECKUMHU
(dakTopaMu cpefipl, B3aMMOJEICTBUE pacTeHUil ¢ OnotmyeckuMm (akropamu cpensl). ['epbapHbIit
MaTepHaj UCIONb3YIOT KaK pa3AaTOYHbI MaTepuall JUlsl JEMOHCTPAUU U3Y4aeMbIX 0OBEKTOB, IS
BBITIOJIHEHUS] MPAKTUYECKUX 3aJaHUM IMPH 3aKperyieHMH MaTepuaja WU JTUAarHOCTHUKU Y4eOHBIX
pe3yabTaToB.

Taxxe MNpEACTAaBJICHBI KOJUICKIUN - Ha60pI)I npeaAMETOB WM BCHICCTB, H0}106paHHBIX 110
OMPCACIICHHBIM IIPpHU3HAKaM. O0OBexTaMu  UX MOT'YT OBITH pacrpaBJICHHBIE W 3aCYIICHHBIC
HaceKoMbIe, pakooOpa3Hbie, PAaKOBUHBI MOJUIFOCKOB, OT/EJbHBIC YacCTH CKEJIETOB JKMBOTHBHIX. B
KOJUIEKIMSIX COYETAIOT HaTypallbHble 00BEKThI C MX N300paKEHUEM B BUJIE PUCYHKOB WIIH MYJSDKEN
- nmurtanuii. [IpennoxxenHpie B nepedHe MOPQOIOTHUECKHE KOJUICKIIUK JAl0T TMPEACTABICHHUE O
BHCIONHEM CTPOCHUH OPraHoB HIJIM HX qaCTeﬁ, IMMO3BOJIAIOT IMPOBOJUTH CpPaBHCHUA O6’B€KTOB,
BBISICHATH UX OOIIME YepThl U 4epThl pazinuuns (Hampumep: "[IpeacraButenu oTpsii0B HACEKOMBIX"
U Jp.); 0011e0H0JIOTHYeCKUE KOJIJICKIIUHU TTO3BOJISIOT BBISICHATH B3aUMOCBSI3U B OPraHUYeCKOM MUPE,
paccMaTtpuBaTh pPa3BUTHE OPraHU3MOB, IPOCIEKUBATH OOIIEOMOJOTHYECKHE 3aKOHOMEPHOCTH
(mampumep: "IIpuMepbl 3aIIMTHBIX MpUcIIocoOeHnit y HacekoMbIX'"). Kosutekiuu, kak u repdapum,
UCIOJIb3YIOT KaK pa3/laTOYHbIM MaTepuan [yl JAEMOHCTpalMd H3y4aeMbIX OOBEKTOB, IS
BBITIOJIHEHUS] TPAKTUYECKUX 3aJaHUi MPHU 3aKperyieHMH Marepuajia MW JUarHOCTUKU Y4eOHBIX
pe3yabTaTOB.

O3HakOMJICHHE Y4YallUXCsl C MHKPOCKOIMMYECKHM CTPOCHHEM 3>KHUBBIX OpPraHHU3MOB - OJIHA U3
TJIaBHEWIINX 3a/ad HayKW, TIO3BOJSIONIUX T[IOBECTH IIKOJIHHUKOB K IOHUMAaHHUIO €IWHCTBA
opraHuuyeckoro mupa. s npoBeneHus 1a00paTOpHBIX padoT B HU(POBYIO 1a00OPATOPHIO BKIIIOUEH
MHUKPOCKOTI, @ B KOMIUIEKTE MOCYAbl U 000py0BaHMs OOLIEr0 Ha3HAUYEHUSI UMEIOTCSI He00X0uMoe
OCHAII[EHHE JUIs IPOBeIeHUs 1a00PaTOPHBIX padoT.

Hudposas naboparopust BKIOUaeT HAOOp M U3rOTOBJICHUS MHUKporpenapatoB. Cpexue
mpernaparbl U3rOTABJIMBAIOT JUISI HEMEIJICHHOTO PacCMOTpeHUs. K HUM OTHOCSTCS YKHIKOCTHBIC
(0OBEKTHI OOBIYHO MOMEIIAIOTCS B BOAY, @ MPENapaThl COXPAHSIOTCS B TEYCHUE HECKOJIBKUX JIHEH),
cyxue (Hampumep, 4YacTHIy NUTHYBETO Tepa, MPOCTO TOJIOKUTh Ha TPEAMETHOE CTEKIO |
MHUKPOCKOTIMPOBATh), JKMUBbIC Npenapathl (Ma3Kh - KaIUId >KUJIKOCTH, HAlpUMEp KpOBH) W
BUTaJbHBIE TMpemnapaThl (KOTOpPBIE HCHOJB3YIOTCA [UIS M3YyYeHHs] MAJIOKIETOYHBIX OOBEKTOB
(mpocTelmuX, KOJOHUN BOJOpOCHel), [uis HaOmoJaeHUs ABMKEHUA (Tydenbku, ameOsl).
[IpuroToBrnenne MUKpoOTpenapaTa BbIpadaThIBaeT y y4alIerocs HaBBIKM CaMOCTOSTEIbHON paboTHI,
AKTUBU3HUPYET MX MO3HABATENbHYIO JIESITENILHOCTh U 3HAKOMUT C TEXHUKON U METOJAUKON HAYYHOTO
uccinenoBanus. B nudpoByro 1aboparoprio BKIOYEH TakKKe M HA00p MUKPOIPENapaToB, KOTOPHIHA
COJICP’)KUT TIOCTOSTHHBIE Tpemnaparbl, [OJIroe BpeMs COXpaHSIOMIHeCS B MPUTOJHOM s
MUKPOCKOTIPOBAHUS BUJIE.



Crnenyer OTMETHTh, YTO Hapsiay C HCIOJB30BAaHHEM MEPEUYHCICHHOTO BBINIE Y4eOHOTO
000pyZOBaHUSI BKHYIO POJb B W3YyYCHHHM OWMOJIOTUM WIPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIy4aeB TOJBKO OHU MOTYT 00ECHEYUTh HAaMOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY
3HaHUH ydalluxcs, MOMOTAlT (OPMHPOBAHUIO y HHUX NPAaBUIBHBIX OMONOrMYecKux 3HaHUU. K
TAaKUM JKUBBIM OOBEKTaM OTHOCAT PACTEHUs, )KMUBOTHBIE KUBOI'O YTOJIKa, aKkBapuyMa, TeppapuyMma.
D¢ (hexTUBHBIM CPEICTBOM 3HAKOMCTBA C TIPUPOAHBIMH OOBEKTAMH SIBISIOTCS JKCKYpPCHU B
OMOJIOTUYECKHE W KPaeBEAUECKHEe My3eH, OOTAaHMYECKUE CaJlbl, 300TIAPKU U OKPYKAIOIIHE IIKOTY
€CTECTBEHHBIE M UCKYCCTBEHHBIE IIPUPOTHBIE COOOIECTBA.

Tpa[[I/IIII/IOHHI)Ie OHOJIOTUYECKHE MYJLIKM U MOJCIIM B HACTOAIICC BPEMA YCICHIHO 3aMCHAIOTCA
U(pPOBEIMUA  00pa30BaTELHBIMU pecypcaMu: BUACO(parMeHTaMH, aHUMAalHed, BHPTYaJTbHBIMU
naboparopusimu. [{udpossie oOpa3zoBarenbHbIE pecypCchl HE MOTYT CTaTh MOJIHOIEHHOW 3aMEHOM
PCAIBHBIX MPUPOAHBIX O6’I)€KTOB, HO JarOT BO3MOXHOCTH ITIO3HAKOMUTHCA C 0oJtee MHUPOKUM
KPyroM OOBEKTOB, CO3JAIOT MPEANOCHUTKA ISl MHTEHCH(UKAMU 00pa3oBaTeIbHOTO Tpolecca U
o0ecrieunBarOT  HE3aMeIUTMTEIbHYI0  OOpaTHYI  CBSI3b, KOMITBIOTEPHYIO  BU3YaJH3aIHIO
nH(OPMAIINY, aBTOMATH3AINIO YIIPABICHUS YIeOHOH IATeIFHOCTRIO H KOHTPOJIb €€ PEe3yJIbTAaTOB.

OcHaiieHue Uil M3y4yeHUs XMMHM NPEJCTABICHO B BUJE JEMOHCTPALMOHHOTO 00OpPYJOBaHUA,
KOMIIJIEKTa XHMHUYECKHUX PEaKTUBOB C HEOOXOAMMBIM OO0OpYIOBaHMEM W3 OOIIEro KOMILJIEKTa
MOCyAbl U 000pYAOBaHMS U YYEHHMYECKUX OIBITOB M KOMIUIEKTa KoJuiekiuil. Kpome Toro, mpu
M3Y4YEHUU XUMUU UCIOJIb3YyeTCs oO11as /Ui eCTeCTBEHHO-HAY4YHOTO LMKIIa nudpoas padopatopus,
a Takxke IUdpoBas Jadboparopus Mo XMMHH (KaK JOMOJIHUTENbHBIM 3JIEMEHT JUIsl YriyOJIeHHOro
W3YYEHHUS XUMUH).

JIeMOHCTpAIIMOHHBINH SKCIEPUMEHT SIBJISETCS BAXKHOM YacThbi0O OOYyYEeHMs XUMHUH. 371€Ch Ba)KHO
MMOMHHUTb, YTO MPU €r0 MPOBEICHUM 00S3aTEIHHO IOJIKHBI OBITH COOJIIOJIEHBI BCE HEOOXOTUMBIE
JTAIlbI:

IMOCTaBKa LECJIN SKCIICPUMCHTA,

OITMCaHHuEC HCO6XOI[I/IMOFO JJIs1 €0 BBITIOJIHEHU A 060py,Z[OBaHI/I${ " pCaKTHBOB,

IIaHUPOBAHUE MTOPAAKA ITPOBEACHMS,

OITMCaHHUEC UCXOJHBIX BCIIECTB,

IIPOrHO3UPOBAHUEC OKUJAEMBIX B peaKHHOHHOﬁ CMeCH U3MEHEHUM 1 PE3YILTAaTOB 3KCIIEPUMCEHTA,
OITMCaHHC I/I3MCHCHI/II‘/'I, IMPOU30IICAIINX C BEIICCTBAMU,

q)OpMy.]'II/IpOBKa BbIBOJIOB U3 3KCIICPUMCHTA,

CO3J1aHUC pUCYHKA BKCHepI/IMeHTaHBHOﬁ YCTAHOBKHU U COCTABJICHHUC YPABHCHU peaKHHﬁ.

B mpouecce mpoBeaeHus AEMOHCTpalUil, ydallluecsi OCBAaMBAKOT JTalbl IPOBEJICHMS OIbITA,
no3toMy Haubosiee HPPEKTUBHBIM SABISETCS HE IPOCTOE OIUCAHHWE ONbITa YyduTeleM, a
UCIOJb30BaHUE 3BpUCTHYECKON Oeceapl. [lpu peanmzanum Takoro cCleHapHsl JaXe He OYeHb
CJIO>KHBIM OTIBIT 3aHMMAET JIOBOJIBHO MHOTO BPEMEHH, HO CIIeI0BaHHE €My IO3BOJISIET 00eCeunTh
MOHMMaHUe OO0YydJaloIIMMHUCA TPUEMOB HAy4YHOTO IIO3HAHMA M MHCIOJIb30BaHME HX YyXKe B
CaMOCTOSITENIBHOM JEATENIBHOCTH B IPOLIECCE YUEHWUYECKOTO JKcIepuMeHTa. Ha HavanbHOM 3Tamne
u3yueHus: XxumuM (B 8 - 9 kimaccax) MMEHHO TaKOH MOJXOJ MO3BOJSET JOCTUYb MAKCHMAIbHOM
3pPEKTUBHOCTH OT MPOBEACHUS JTaOOPATOPHBIX U MPAKTHUYECKUX paboT, a Takke CPOpMHUPOBATH Y
y4aluxcsi OTBETCTBEHHOE OTHOIIEHUE K DKCIIEPUMEHTY.

HpI/I OLCHUBAHUKN YYCHUYCCKUX IIPAKTHYCCKUX pa60T uenecoo6pa3Ho YUYUTBIBATL TIOAXO/[BI,



HCIIOJB3YIOIIME B DJK3aMEHALMOHHBIX Marepualax. Tak, B HacToslllee BpeMs Ipeularaercs
HKCTIIEPUMEHTAIBHOE 33]aHue, TPEAyCMaTPUBAIOIIee BHIOOP BYX BEIIECTB U3 IMATH MPEATIOKECHHBIX
U NPOBEICHUE C HUMM PEAKUUN, OTPAKAOIIMX XUMUYECKHE CBOMCTBA YKa3aHHOIO B YCIIOBUM
3amanus BemecTBa. OLEHMBaHMWE MJET HAa OCHOBAaHMHM OTYETa yYCHHWKAa O MpPOJETaHHON pabote
(ypaBHEHHMsSI peakUuii, BBIBOJIBI O HAONIONCHHMSX) M HAa OCHOBAaHMM MPSAMOrO HAOIMIOACHUS 3a
JNEUCTBUSMHU YUEHHMKA O MPOBEACHUIO ONBITOB. IIpu 3TOM BBIIENSIOTCS 3Tanbl 0TOOpa BEUIECTB U
CMEIIMBAaHMS BELLIECTB B COOTBETCTBUU C IyHKTAMM UHCTPYKLIUHU K padoTe.

BaxneHmuM HampaBieHHEM KakK JEMOHCTPAMOHHOTO, TAaK U YYCHUYECKOT'0 SKCIIEPUMEHTA JIOJDKHO
CTaTh HCIIOJIb30BaHHE IU(POBOH JTAOOpPATOPUH, KOTOpasi MO3BOJIIET OPraHW30BATh XUMHYCCKUN
OKCIICPUMCHT Ha IIPUHIUITHMAJILHO HOBOM YPOBHC, HepeﬁTH OT Ka4eCTBEHHOU OILICHKHN Ha6JHOI[aeMI)IX
SBJIGHUH K CHCTEMHOMY aHalM3y KOJMYECTBEHHBIX XapakTrepucTuk. Ilpu pabore ¢ maTunkamu
uudpoBoit abopaTopuu oOecreynBaeTCs aBTOMATU3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XOI
SKCIEPUMEHTa MOKET OTOOpa)kaThCs B BUJIE IpaUKOB WM MOKa3aHUN MPUOOPOB, a Pe3yabTaThl
OKCIICPUMCHTOB MOTYT COXpPaHATHCA JIUTCIILHOC BpPEMS. HauOonee AKTYaJIbHBIM JIA XWUMHUU
ABJIICTCA MEPEXO0] K KOJIMYCCTBCHHBIM XapaKTCPUCTUKAM, KOTOpI:IfI MOKHO TPOHJIIIOCTPUPOBATH
CIENYIOIIMMH TIPUMEpPAaMM: M3Y4EHHE CTPOEHHs IUIAMEHH, ompezesieHHne pH B pasHbIX cpenax,
OMpCACIICHUE CKOPOCTH pPCaKIWH, U3YUCHUEC BIUAHHA KOHLUCHTpAOUU U TCMIICPATYPHEI HA CKOPOCTH
peaKIum.

Hudposas nabopatopus Mo3BOJISET peann30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTMMH MpEeIMETaMU
€CTECTBEHHO-HAY4YHOI'0 IIMKJIA, MOCKOJBbKY JaeT BO3MOXHOCTb BBINOJHATh WHTETPUPOBAHHBIE
yueOHbIE HCCIIE0BAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBaWBATh 3JIEMEHTHI CTATUCTUKHU
1 UH(GOPMALMOHHBIE TEXHOJIOTUH.

Ilpunosxcenue N 6

K Memoouueckum pekomernoayusim

INPUMEPHBIN IEPEYEHb OBOPYJIOBAHUA,
PACXOJIHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUS U
BOCIIUTAHUSA JJISI CO3TAHUS U OBECIIEYEHUSA
®YHKIIMOHUPOBAHUSA IEHTPOB OBPA30OBAHMUS
ECTECTBEHHO-HAYYHOM N TEXHOJIOT'MYECKOH
HAIIPABJJEHHOCTEMX "TOYKA POCTA" B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIUAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U
MAJIBIX TOPOJIAX

Tabauya N 1

CTAHJAPTHBIA KOMILIEKT



HaumenoBanune
000pynoBaHUS

Kparkue npumepHsie
TEXHUYECKUE
XapaKTEPUCTUKU

KommnuectBo ennumiy
JUISL
00111e00pa30BaATENHHBIX|
OpraHu3aiui, He
SIBIISTFOTIIAXCSI
MaJIOKOMIUICKTHBIMH,
ell. U3M.

KoanuecTtBo equnumil
JUTSt
00111€00pa30BaTENbHBIX]
OpraHu3aiui,
SIBJISTFOLITUXCSI
MaJIOKOMIIJICKTHBIMH,
el1. U3M.

Ecte

CTBCHHO-HAay4Has HAIIPABJICHHOCTb

1. |O6mee o6opynoBanue (hu3nKa, XUMUS, OUOJIOTH)
1.1. [Hudposas [{udpoBoii qaTumk 3 mT. 2 1T.
mabopaTtopus PIIEKTPOIIPOBOAHOCTH
Y4eHHYECKas [{udposoii narunk pH
(¢pu3uka, xumus, |LluppoBoit naTunk
OHOJIOTHS) [OJIOKEHUS
[{udpoBoii qaTumk
TEMIIEPATYpPbl

[{ndpoBoii naTanx
a0COIIOTHOTO JABJIEHUS
[{udposoii
ocrutorpaduuecKuit
MaTYuK

Beckl 251eKTpOHHBIE
yaeOnbie 200 T
Mukpockorr: mugppoBoi
WA OTITUYECKUH C
yBenuueHuem oT 80 X
HaGop 115t u3roToBIIeHUs
MUKpOIIpEnapaToB
Mukpornpenaparsl
(Habop)
CoeauHUTETIbHBIC
IPOBO/JA, TPOrPaMMHOE
oOecreyeHue,
METOJIMYECKHE YKa3aHUS
KOMILJICKT
COMYTCTBYIOIINUX
PJIEMEHTOB JJIs1 OTIBITOB I10
MEXaHUKe

KOMILJICKT
COMYTCTBYIOIIUX
DIIEMEHTOB JJIsl OTIBITOB IO
MOJIEKYIISIPHOU (pU3HKe
KOMILJIEKT
COMYTCTBYIOIINUX
DIIEMEHTOB JJIsl OTIBITOB I10
DIIEKTPOIUHAMUKE
KOMIIJICKT




COIIyTCTBYIOIIHUX
JIEMEHTOB IS OIIBITOB I10
ONTHKE

1.2.

KomIuiekT nocyzasl
1 000pyOBaHUS
TSl YICHUYECKUX
oTbITOB ((pu3HKa,
XUMUsI, OUOJIOTHS).

[ITatuB 1ab0paTOPHBIiA
XUMHUYECKUMN

Ha6op vamex [letpu
HaGop uHCTpyMEHTOB
PEIapoBaIbHBIX

Jloxkka 171s CoKUranust
BEIIECTB

Crynka dapdoposas ¢
[MECTUKOM

Ha6op 6anok amns
XPAHEHUS TBEP.IBIX
peaktuBoB (30 - 50 mu)
HaGop cxistHOK
(b1akoHOB) /JIs1 XpaHEHUSI
[PAaCTBOPOB PEaKTHBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Ipubop 1t moydeHus
ra3zoB

CnupTroBka

["oprouee y1si CIUPTOBOK
dunbTpoBaNbHAS Oymara
(50 mmt.)

Konba konnyeckas
[Tamouka cTexsiHHAS (C
[PE3UHOBBIM
HAKOHEUYHUKOM)
Yameuka s
BbIIAPUBAHUS
(BBIMTapuTENbHAS
JaIIeyKa)

MepHbIi HWIHHAP
(TLTaCTHKOBBIN )

BopoHka crekisiHHas
(Mamas)

Crakan crexisHHBIN (100
MJT)

["a300TBOAHAS TPYOKa

b1OJIOT' A

KoMIUIEKT BiIaKHbIX|
[pernapaToB
IEMOHCTPALMOHHBI]

Ha3HA4YCHHE:
NIEMOHCTPALIMOHHOE,
MaTepHall KOHTeliHepa:
[UIaCTHK,

repMeTHYHast KpBIIIKa:

HaINn4uc,

1 mrT.

1 mT.




KpEIUIEHHE IKCIIOHATa:
HajIu4ue,
KOHCEpBUPYIOILIEE
BELLECTBO: HATTMYHE,
HaKJICHKa C
HAaMEHOBAHHEM:
HaJIU4ue.

He MeHee 10 mpemnapaTos
13 IPUBEJIECHHOTO HIKE
CIIUCKA!

BitayxHb1i peniapar
"be33yoka"

BitayxHb1i penapar
"T"amroxa"

BitayxHb1l Ipeniapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOr0 MOJUTFOCKA"
BitayxHb1 Tpenapar
"BHyTpeHHEe CTpOCHHUE
KpBICHI"

BitayxHbI1 Tpeniapar
"BHyTpeHHEe CTpOCHUE
ArymKa”

Braxxuelii npenapar
"BuyTrpeHHee cTpoeHue
OTHIEL"

Brnaxxuelii npenapar
"BuyrpeHHee cTpoeHne
pBHIOB"

Biaxxuelii mpenapat
"Kapacnp"

Braxxuelii mpenapat
"Kopenb 6060B0T0O
pacTeHus ¢ KiryoeHpbKaMu"
Biaxxuelii mpenapat
"Kpeserka"

BrnaxxHsiil mpenapar
"Hepeuna"

Brnaxxusiil mpenapar
"Pa3BuTHe KOCTUCTOU
PBIOBT"

BitayxHbli Ipeniapar
"Pa3Butue Kypuisl"
BitayxHbli Ipeniapar
"Cuudomenyza”
BitayxHbli Ipeniapar
"Tpuron"

BitaykHbli Ipeniapar
"Uepenaxa 60s0THas"




Bnaxnslii npenapar "Yx"
BitaykHbl1i Ipeniapar
"HH.[epI/IHa"

2.2.

Komruiekr
repOapreB
IEMOHCTPALMOHHBI ]

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPEIUICHUS:
repOapHblil JIUCT,

CIIMCOK 3KCIIOHATOB:
ISENIZE (S

He MeHee 8§ repbapueB u3
[MPUBEJICHHOTO HIKE
cnucka: HazHauenne:
NIEMOHCTPAIIMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIil JUCT,

CIIMCOK 3KCIIOHATOB:
HaTu4Ine

He MeHee 8 repOapueB U3
[MPUBEICHHOTO HIDKE
CITUCKa!

["epGapuii "/lepeBbs u
KYCTapHUKH"

["epOapuit
"Jlukopacrtyuiue
pacteHus"

["epOapwuii "KopmoBbie
pacteHus"

["epOapwuii "KynsTypHbIe
pacteHus"

["epOapwuit
"JlekapcTBEHHbIE
pacteHus"

["epOapuii "MemoHOCHBIE
pacteHus"

["epOapwuii "Mopdonorus
pacTteHuit"

["epOapwuii "OCHOBHBIC
CpYIIIbl pacTeHU"
['epOapwuii "PacTuTenbHbie
cooOmiecrsa"”

["epOapuit
"CenbCKOXO03SIIICTBEHHBIE
pacteHus"

["epOapuii "SAnoBuThIe
pacteHus"

["'epOapuii kK Kypcy OCHOB
no oOrmiel 6uosorun

1 mrr.

1 moT.

2.3.

KoMIuiekT

Hasnauenue:

1 mrT.

1 mrT.




KOJUTCKIUIA
IEMOHCTPALIMOHHBI]
(10 pa3HbIM TeMaM
Kypca OuoJIOTHH)

IEMOHCTPAI[MOHHOE,
OCHOBA JIJIsl KPETLJICHUS:
HaJIu4ue,

HaKJICHKH C
HAaMMCHOBAHUEM: HAJIMYHC
He MeHee 10 KoJIIeKIui
W3 MPUBEICHHOTO HUXKE
CITMCKa!

Konnexkmus
"T"onoceMeHHBIE
pactenus"

Komekius "Oburarenu
MOpPCKOTO JHA"
Konnexmus
"IlaneonTosornueckas"
Konnexmus
"IIpeacraBuTeNy OTPSIOB
HAaCEKOMBIX'" KOJIMUECTBO
HAacEKOMEBIX: He MeHee 4
Komnexnus "[Ipumepsr
3aIIUTHBIX
MPUCTIOCOOTIEHUH Y
HAaCEKOMBIX"

Kommnekmus
"TIpucnocoOuTeTHHBIE
H3MCHEHUS B
KOHEYHOCTSX HAaCEKOMBIX"
Komneknus "Pa3sutue
HACEKOMBIX C HEITOJIHBIM
npeBpaiieHuemM"
Komnekmnus "Pa3sutue
HACEKOMBIX C ITOJIHBIM
npeBpaiieHuemM"
Komneknus "Pa3sutne
MIIeHUIB"

Komneknus "Pa3sutue
0abouku"

Komneknus "PakoBUHBI
MOJIITIOCKOB"

Komnekmnus "CemelicTBa
0abouek"

Komexus "CemelicTBa
PKYKOB"

Komexius "CemeHa u
061"

Komnexuus "®opma
COXPaHHOCTH
MCKOMAeMBbIX PACTEHUH U
SKUBOTHBIX"




HaGop
[MAJICOHTOJIOTHUSCKUX
HaX0JI0K
"ITpoucxoxaeHue
uesioBeka'

KOJIUYECTBO MOJICIICH: HE
Mmenee 14

3.  [XUMUA
3.1. |[lemoncTparmonnoe|CocTaB KOMIUICKTA: 1 . 1 .
o0opymoBaHue CTOJIMK 1O TbEMHBII

Hasnauenue: coopka
y4eOHBIX YCTAaHOBOK,
[pa3Mep CTOJICIIHUILIBI: HEe
menee 200 * 200 mmM,
MJIaBHBIM ITOTHEM C
ITOMOIIbIO BUHTA:
HaJIH4ue

[IITaTuB
TEMOHCTPAIMOHHBIN
XUMHYIECKUH:
Haznauenme:
IeMOHCTpalus NpudopoB
11 YCTaHOBOK,

0TIOpa, CTEP>KHU, JIATKH,
MY ThI, KOJIbIIA: HATMYUE,
BO3MOYKHOCTD
3aKpETUICHHS JIEMEHTOB
Ha pa3IMYHOM BBICOTE:
HaJIn4ue

ATIapart AJis MpOBEICHUS
XUMUYECKUX PEAKITUI:
Haznauenwue:
TEMOHCTpAITUs
XUMUYECKUX PEAKIUH,
MOTJIOTUTEINh ITAPOB U
ra3oB: HaJU4HE,
MaTepHas KOJIObI: CTEKJIO
HaGop 11 a5ekTposu3a
TEMOHCTPAIIMOHHBIN:
Haznauenue: u3ydeHue
3aKOHOB DJICKTPOJIN3a,
cOopKa MoJIenu
AKKyMYJISITOPA,

eMKOCTb: HaJIn4ue,
PIIEKTPOJIbl: HATMYHE
KoMIiiekT MepHbIX KOJI0
MaJIoro oobemMa:
HaznaueHue:




IEMOHCTPAIIHOHHBIC
OTIBITHI,

00bem koi10: ot 100 mit 10
2000 mi,

KOJIMYECTBO KOJIO: HE
menee 10 mr.,

MaTepuai KoJji0: CTEKIIO
Habop daaxonos (250 -
300 mu1 U1 XpaHEHUs!
[PaCTBOPOB PEAKTUBOB).
Ha3nauenue: xpanenue
[PAaCTBOPOB PEaKTHBOB,
KOJINYECTBO (hIAKOHOB: HE
menee 10 mT.,

MaTepuai (IIaKOHOB:
CTEKJIO

MpoOKa: HaTM4Ke
[Ipubop /1151 ONBITOB MO
XHUMHH C SIICKTPUICCKUM
TOKOM (J1a00paTOPHBIIN)
[TpuGop mst
MJUTIOCTpAIK 3aKOHA
COXPAaHEHUS MaCChI
BEILECTB: COCY]I
JlanmonpTa: HaIM4ue,
MpoOKa: HaTMIHE,

THUII IPUOOpa:
TEMOHCTPAIMOHHBIN
JlenuTenbHas BOPOHKA:
Hasnauenue: paznenenue
NBYX JKMJIKOCTEH 10
MIOTHOCTH,

MaTepual BOPOHKHU:
CTEKJIO

'YcTaHoBka Iid
MEPETOHKH BEIIECTB:
Haznauenue:
IEMOHCTpAIHS OYUCTKH
BEII[ECTBA, IEPETOHKA,
KOJIOBI, XOJIOUIBHUK JUTSI
OXJTaKJICHUS, AJUTOHXK,
npoOka: Halu4ue,

TUTMHA YCTAaHOBKU: HE
MeHee 550 MM

[Tpubop st moTydeHus
ra3oB: HA3HAYCHUE:
MOJIy4YeHUE Ta30B B MaJIbIX
KOJTMYECTBAX,

COCTaB KOMIIJIEKTA: HE




MeHee 6 IPeIMETOB
bansi koMOMHUpPOBaHHAS
maboparopuas: bans
BOJSIHAS: HAJTMYNE,
KOJIbIIa CMEHHBIE C
OTBEPCTUSMHU PA3HOTO
aMeTpa: HaJlnvue,
TUTATKA DJICKTPUIECKast:
HaJIN4IHe

dapdopoBas cTynka ¢
nectukoMm: HazHauenue:
TSl pa3MeTbueHUs
KPYIHBIX (hpakiuit
BEIIECTB U
[TPUTOTOBIICHUS
[MOPOIIKOBBIX CMECEN
KomMIuiekT TepmomMeTpoB

(0-100 C; 0 - 360 C)

KomruiexT CocTaB KOMIUIEKTA!
XUMUYECKNIX Ha6op "Kucnots"
[PEaKTUBOB (a3oTHas, cepHas,

coJisiHasA, opTodochopHas)
Hab6op "['unpoxcuapr"”
(rumpoxcuy 6apus,
THIPOKCUT KaJTus,
CUJIPOKCH] KaJTBITHS,
TUIPOKCHI HATPHS )
Ha6op "Oxcuabl
MeTaJIoB" (QTIOMHUHMS
OKCH]I, OapHsi OKCH]I,
bkenesa (I111) oxcup,
KaJIbIIUsI OKCH]I, MAarHHS
oxcun, meau (II) okcmn,
[TMHKA OKCHT)

Ha6op "lllemounsie n
I11eJI0YHO3EMEITbHBIC
MeTasutbl" (JINTUH,
HATPUH, KaIbITUH)
Ha6op "Metamibr"
(amrOMUHMIA, JKeNe30,
MarHui, MeJib, IIUHK,
0JIOBO)

HaGop "lllenounsle u
IeT0YHO3EMENTbHbIE
MeTaIIbl" (JTUTHIA,
HATPUN, KaJIbI[Hil)
Habop "OrneonacHble
BemecTBa" (cepa, pocdop
(KpacHBbIi1), OKCU




thocopa (V)

HaGop "T"amorensr" (o,
Opom)

Hab6op "l"anorenunr"
(aJIFOMMHHUSL XJIOPU],
AMMOHMSI XJIOpHJ, Oapust
xyopu, sxenesa (I111)
XJIOpUI, KAl HOIuU/,
KaJIHs XJIOPHUJI, KAITbLIUs
XIJIOPUJL, JIATHUS XJIOPHU],
maraus xsopun, meau (11)
XJIOpUJI, HATpUsl OPOMHU,
HaTpust pTopul, HATPUS
XJIOPUJI, IIMHKA XJIOPU)
Ha6op "Cynbdarsi,
cyabGuIbl, CynbPUTH"
(ammoMuHUS cynb(ar,
aMMOHHUSI cynb(ar,
kenesa (I1) cymbdum,
bxenesa (I1) cynedar, 7-mu
BOJHBIHN, Kanus cyabgar,
koOanwTa (I1) cynbdar,
MarHus Cyibdar, Meau
(IT)) cynbdar 6e3BOAHBIHN,
menu (I1) cymbdar 5-tn
BOJHBIN, HATPUS CYIb(UI,
HaTpusl Cynb(UT, HATpUS
cynbdar, HaTpus
rUApoCyab(ar, HUKEIs
cynabdar

Ha6op "Kap6onats"
(aMMOHUS KapOOHaT,
kanus kapooHnat, meau (II)
KapOOHAT OCHOBHOM,
HaTpus KapOOHAT, HATPHs
ruapoKapOOHaT)

Ha6op "®ocdatsl.
Cunukatsl" (Kanus
MOHOTHIpoopTOdochar,
HATpUS CUIIMKAT 9-TH
BOJHBIN, HATPUS
optodocdar
Tpex3aMeleHHbIN, HATPUS
muruapodocdar)

HaGop "AneraTsl.
Ponanuabl. CoenuHeHUs
bkese3a’ (Kaiaus arerar,
kanust peppo (11)
reKCaIlMaHul, KaJus




deppo (III) rekcanmonu,
Kausl POJIaHU]I, HATPUS
aleTar, CBUHLA aleTar)
Ha6op "CoenuHeHus
Mapranma" (Kamus
TIepMaHraHaT, Maprafia
(IV) oxcun, mapranna (II)
cynbdat, MapraHia
XJIOPHU)

Ha6op "Coenunenus
xpoma" (aMMOHHUS
TIXpOMAT, Kajus
TUXpOMAaT, Kajaus XpoMar,
xpoma (III) xmopun 6-tu
BOJTHBIHN)

Ha6op "Hurpatst"
(aJIFOMMHMSI HUTpAT,
AMMOHWS HUTPAT, KaJIus
HUTpPAT, KaJIbIUs HUTPAT,
Menu (II) Hutpar, HaTpus
HUTpAT, cepedpa HUTPAT)
Hab6op "UnaukaTopsr"
(JTaKMOM, METUIIOBBIH
OpaHXEBbIN,
(dhenondTaneuH)

HaGop
"Kucnoponaconepxariue
OpraHnveckue BeniecTna'
(areToH, TIIUICPHH,
MUATUIIOBBIN 3GUp, COUPT
H-OYTHJIOBBIH, CIUPT
M30aMUJIOBBIN, CIUPT
M300YyTHIIOBBIM, CIUPT
PTUIIOBBIN, (PEeHOT,
dbopmanuH,
ATUJICHTJIMKOIIb,
YKCYCHO-3TUIIOBBIN 3hup)
Ha6op "YrieBomoposr"
(6eH3uH, TeKcaH, HeTh,
TOJIYOJI, IIMKJIOT€CKaH)
Ha6op "Kuciotsr
opraHuyeckue" (Kuciaora
AMUHOYKCYCHas, KHCIIOTa
OCH30ITHAs, KUCI0Ta
MaclsiHas, KUCIOTa
MypaBbUHas, KUCIOTa
0JICMHOBAs, KUCIIOTa
MaTbMUTHHOBAsS, KUCIIOTA
CTeapuHOBAs, KUCIIOTA




YKCYCHasl, KUCIOTa
[1aBEJICBas )

Habop "YrieBosl.
AMUHBI" (QHWIMH, aHUJTUH
CEPHOKUCIIBI,
/[-riroko03a, METHIIAMUH
TUIPOXIIOPHI, Caxapo3a)

3.3.

KoMruiekT
KOJUIEKLIUU U3
CIIMCKA

HaznadcHwme:
IEMOHCTPAIMOHHOE,
BU/JI YIIAKOBKH: KOpOOKa,
OIMCAHKE:. HAaJTH41e
CocTaB KOMIIJICKTA:
Konneknus "Bogokna"
Konneknus "KameHHbIH
YTOJIb U TIPOIYKTHI €T0
repepaboTku"
Konneknus "MeTaibl u
CIIaBhI"

Kosnexnuus "MuHepansl u
ropHbie Topoabl" (49
BHJIOB)

Konnexmus
"MuHepabHbIe
ynoopenus"

Komnexuus "Hedts 1
[MPOJYKTHI €€
repepaboTku"
Kommnekmus
"IInactmaccer"
Komnexnus "Tonauso"
Komnekuus "Uyryn u
cTanp"

Komnexkuus "Kayayk"
Komneknus "[Ikana
TBEPAOCTH"

HaGops! mist
MOJICIIMPOBAHUS CTPOCHHS
OPraHUYECKUX BEIIECTB
(yuenunueckue) He MeHee 4
IIIT.

1 mrr.

1 mT.

OU3NKA

CocTaB KOMINIEKTA:
[lITaTuB
TEMOHCTPAIIHOHHBII:
Hasnauenue: npoBeaeHue
TEeMOHCTPAIIHOHHBIX
OIIBITOB, OCHOBAHUE,

CTCPIKCHbD, JIAIIKH, KOJIbIIA,

1 mrT.

1 mT.




My(TBI: HanmUume
CTOJIUK IO IHEMHEBIHN:
Tum cronauka:
y4eOHBII/Tab0paTOPHBIi,
0TI0pa, CTEP>KEHb
BHHTOBOM, BUHT
[peryJaupOBOYHBIN:
HaJIM4HE,

(YHKITHS TIOTbEMa U
OTyCKaHHS CTOJIMKA!
HaJININE

1cTOYHMK MOCTOSIHHOTO U
[MepEMEHHOTO
HaIPsHKEHUS:
Hasunauenwue: 11 DUTaHAS
peryaupyeMbIM
[epeMEHHBIM U
[MOCTOSIHHBEIM TOKOM
PICKTPUIECKUX CXEM,
qacToTa, I'11: 50,
moTpedisieMasi MOIITHOCT,
BA: 10

MaHOMETp )KUAKOCTHOU
TEMOHCTPAIMOHHBIN:
Hasnauenue: mia
M3MEpEeHUs JaBJICHUS 10
300 MM BOISIHOTO CTOJI0a
BBIIIIC M HIKE
aTMOC(hEpHOTO JTaBJICHMUS,
crexisiHHas U-oOpa3Has
TpyOKa Ha IMOJICTaBKe:
HaJIM4ne

KameproH Ha
[PE30HAHCHOM SIIITUKE:
Hasnauenue: mia
TEeMOHCTPAIINH 3BYKOBBIX
KOJIEOAHHH U BOJIH,

TBa KAMEPTOHA Ha
PE30HUPYIOIMINX SIIUKAX:
HaJIu4ue,

PE3MHOBBI MOJIOTOYECK:
HAJINJINE

Hacoc BakyyMHBIH ¢
PJIEKTPOIPUBOJIOM:
HasnaueHnue: co3ganue
pa3psKEHUs Uin
M30BITOYHOTO JIABJICHUS B
3aMKHYTBHIX 00BeMax,
OITBITHL: KUTICHHUE




PKUJIKOCTH TIPU
[MOHMKEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
aBJICHUE U JIp.

Tapenka BakyyMmHasi:
Ha3nauenue:
TEMOHCTpAIIUS OTBITOB B
3aMKHYTOM 00BbeMe ¢
[Pa3pEKEHHBIM BO3JTYyXOM,
OCHOBAHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3NHOBAS
MPOKJIAIKA,
PIEKTPUYECKUNA 3BOHOK:
HaTu4Ine

Benepko Apxumena:
Hazunauenue:
IEMOHCTpAaIs JeHCTBUS
PKUJIKOCTH Ha
[MOTPY’KEHHOE B HEE TEJIO
1 U3MEPECHHUE BEITMIUHBI
BHITAITKMBAIOIICH CHIIBI,
BEJIEPKO, TEJIO
[IUITUHIPUIECKON (POpPMBI,
[pYKUHHBIA JUHAMOMETD:
HaIu4uue

OrHMBO BO3YIIIHOE:
Haznauenue:
IEMOHCTpaLus
BOCIUIAMEHEHUs TOproYe
CMeCH Mpu ee ObICTPOM
CKaTuH,

TOJICTOCTEHHBIN LIUINH]P,
MOPILIEHb Ha
METaUIMYECKOM IITOKE C
PYKOSITKOM, IIO/ICTaBKa
ISl IWUIMHIPA: HAJIM4ne

4.1.

O6opynoBaHue st
IEMOHCTPAIIMOHHBIX|
OIIBITOB

[TpuGop mist
TEMOHCTpAINH JTaBJICHUS
B xkuakoctu: Haznauenue:
TeMOHCTpAIUs U3MEHEHHST
TaBJICHUS C TIIyOUHOM
MOTPYKCHHSI,

MaTYnK TaBJICHMUS,
KPOHILTEWH ISt
KpETUICHUS Ha CTCHKE
cocy/a: HaJu4uue

[Tpubop nns
TeMOHCTpAINH




aTMOC(EpPHOTO TABICHUS
(marneOGyprekue
[OJTyIapusi):
Ha3nauenue:
NICMOHCTPAIIHSI CHJIBI
aTMOC(EpPHOTO JTaBJICHMSI,
TBa pa3bEMHBIX
METAJTUICCKIX
MOJTyIIAPHSI ¢ TPOYHBIMU
PYy4KaMHU U XOPOIIIO
NpUILTA(HOBAHHBIMU
KpasMU, HUTITIEIb C
KpaHOM: HAJTNIHE,
CO371aBacMO¢ BHYTPH
apoB
BAKYyMMETPHUICCKOE
nasienue: He Menee 0,05
Ml ]a,

MaKCHMAaJTbHOE
[pa3phIBAOIIEE YCHIIHE: HE
menee 90 H

Ha6op Ten paBHOTO
o0bema: Haznauenume: mist
oTpe/eNieHus: U
CpaBHEHHUSI TEIIJIOEMKOCTH
1 TUIOTHOCTHU PA3JINYHBIX
TBEP/bIX MAaTEPUAJIOB,
LIMIMHAPBI U3 Pa3IMYHBIX
MaTepHuaioB: HE MeHee 3
IIT.,

KPIOUKH JJIs1
[10/IBELTUBAHUS
[WIMH]IPOB: HAJIH4YKe
HaGop Ten paBHOM MacChl:
Hasnauenue: mia
oTpe/eNieHus: 1
CPaBHEHMIO INIOTHOCTH
pa3IMYHBIX MaTepUasoB,
[UIMH]IPBI U3 PA3ITUYHBIX
MaTepuasoB: HE MeHee 3
IIT.,

KPIOYKH 151
MO/IBEIITUBAHUS
[IWIMH]IPOB: HAJTHUKe
Cocynsl cooOIIarommecs:
Haznauenue:
TeMOHCTpaIHs
OJINHAKOBOTO YPOBHS
OJHOPOIHOM KUJKOCTH B




COOOIIAIIIUXCS MEXKIY
co0oii cocynax pa3Hoi
(dbopmBl,

cooOIraronuecs
CTEKJISTHHBIE TPYOKH
pa3HOl GOpPMBI: HE MEHEE
3 mT.,

MMOJICTaBKa: HAJTMIHE
TpyOka HproToHa:
HaznaueHue:
TEMOHCTpAaIUs
0JTHOBPEMEHHOCTH
[aIeHUsT PA3TUYHBIX TEN B
[Pa3peKEHHOM BO3JIyXE,

(b yHKIIMSI TIOIKITFOUEHUS K
BaKyYYMHOMY Hacocy:
HaJIM4IHE,

JUIMHA TPYOKH: HE MEHee
80 cMm.,

[PE3UHOBBIE MPOOKH,
HHIITICTh: HAJIMIHeE,
KOJIMYECTBO TeJI B TPyOKeE:
HE MEHee 3 IIIT.

[Tap ITackans:
Haznauenwue:
IEMOHCTpAIIHS TIEpeIadn
[MPOM3BOIMMOTO Ha
PKHJIKOCTD JaBJICHHS B
3aMKHYTOM COCY/IE,
IEMOHCTpAIHS TI0IbeMa
PKUJIKOCTH IO ICHCTBHEM
aTMOC(HEpHOTO JaBJICHMUS,
METaUTMYCCKUI ITUITHH/IP
C OolpaBaMu, MOPIICHb CO
MITOKOM, ITOJIBIM
METaJUTMYECKHH 1I1ap ¢
OTBEPCTHSAMU: HAJTUYHE,
TUTHHA [IWIHHAPA: HEe
MeHee 22 cM,

mTuaMeTp Irapa: He MeHee
8 cM

[Tap ¢ konbLIOM:
HaznaueHue:
IEMOHCTpaIus
pacIIMpPEHHs TBEPIOTO
Teja MpU HarpeBaHHU,
[ITaTUB, METAJUTMYECKOE
KOJIBIO ¢ My(TOH, miap ¢
LICTIOYKOM: HAJTUYNE,




UTMHA [IETIOYKH: HE MEHEee
80 MM,

uaMeTp 11apa: He MEHee
25 MM

[{1HIpBI CBUHIIOBBIE CO
ctpyrom: Ha3Hauenue:
IEMOHCTpAIIUS B3aUMHOTO
MPUTSKEHUS MEKITY
ATOMaMU TBEPABIX TEll,
KOJUYECTBO OJMHAKOBBIX
[UJIUHIPOB: HE MEHEe 2
[IT.,

MaTepua IUINH]IPOB:
CTaJlb U CBUHEII,

KPIOYKH JJIs
[MOIBEIITUBAHUS: HATUYHE,
CTPYT, HaIpaBJISIFOIIAS
TpyOKa: HaIUYue
[1pubop Jlenmna:
Haszunauenwue: mist
CCIeI0BaHUs
3aBUCHMOCTH
HaIpaBJICHUS
VHYKIIMOHHOTO TOKAa OT
XapakTepa U3MEHEHUS
MAarHUTHOTO MTOTOKA,
CTOMKA C KOPOMBICJIOM:
HaJau4ue,

KOJINYECTBO
QIIFOMUHHMEBBIX KOJIEL[: HE
MeHee 2 IIT.,

IpOpE3b B OJIHOM U3
KOJIEL: HAJIM4He

Marsut ayrooOpa3HbIit
IEMOHCTPALIMOHHBI:
HaznaueHnwe:
IEMOHCTpALIMS CBOICTB
MOCTOSIHHBIX MAarHUTOB,
TUIl MarHUTAa:
HaMarHMYeHHBIH OPYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TTOJIFOCOB
MarHuTa: HaJlu4ue
MarauT noJiocoBou
IEMOHCTPALMOHHBIN
(mapa): Ha3znauenue:
IEMOHCTpALIUS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,




THIT MarHUTA:
HaMarHUYEHHBIH OPYCOK
[TPSIMOJIMHEHHOH (POPMBI,
KOJIMYECTBO IIBETOB
MarHurTa: He MeHee 2,
0003Ha4YEHHE MTOJTIOCOB
MarHuTa: HaJIM4ne
CTpelku MarHUTHBIC HA
mratuBax: Hasnauenue:
eMOHCTpAIHs
B3aMMO/ICCTBUS MOJIFOCOB
MarHuTOB, OpUCHTAIIHN
MarHuTa B MarHUTHOM
rnoJe,

HaMarHWMYeHHAs CTPEJIKa:
HaH4ue,

KOJIMYECTBO IIBETOB
MarauTa: He MeHee 2,
MMOJICTaBKa: HAJIMIHE
HaGop
TEMOHCTPAIMOHHBIN
"OnekTpocraTuka'
(37eKTpOCKOIBI (2 MmT.),
cynTaH (2 1mT.), majovka
CTEKJISTHHAS, TTaJIOYKa
YOOHMTOBAS, NITATHUBEI
M30JIMpYFOIIHe (2 1IT. )
MarnHa aexTpodopHas
WU BEICOKOBOJIBTHBIN
ncToYHMK: Ha3zHaueHwue:
TSI TIOJTYYeHUS
PIICKTPUYECKOTO 3apsijia
BBICOKOTO TIOTCHITHANIA U
MOJTY4CHHS UCKPOBOTO
paspsna,

ITUCKH Ha CTOMKaX:
HaJTM4HC,

KOJIMYECTBO JICHICHCKHUX
0aHOK: HE MeHee 2,
MOJICTaBKA: HATMYNE
KoMIUIeKT IpoBOIOB:
J{muHa: He menee 500 mm
- 4 ., 250 MM - 4 T,
100 MM - 8 mmiT.,
Ha3HAYCHHE: NI

MO IKITFOYCHUS
TEMOHCTPAIIHOHHBIX
puOOpOB U
000pyIOBaHUS K




MCTOYHHUKY TOKA, JJIs
COOPKH ANEKTPHUUECKUX
[eneu, BKIroyas
DIIEMEHTHI U3 pabOTHI
"TlocTosIHHBII
PICKTPUYECKUN TOK"

4.2,

O6opynoBanue AJis
1a00PaTOPHBIX
paboT u
YYCHUYECKUX
OTIBITOB (Ha Oa3e
KOMIIJICKTOB JJI51

orD)

[HITaTHB J1a00PaTOPHBIIA C
nepKaTensaMu

BECHI MJIEKTPOHHBIE
MEH3YpKa, Ipeaes
n3MepeHus 250 mu
nuaamometp 1 H
nuaamometp S H
[IUJTAH]P CTAJILHOM, 25
cMm3

IWJIMHAP ATFOMUHUEBBIN
25 cm3

[IUJTAHIP ATFOMUHUEBBIN
34 cm3

LIMJIMHJP TUIACTUKOBBIN 56
cM3 (7151 UBMEPEHHUSI CHITBL
Apxumena)

npyxuHa 40 H/m
npyxuna 10 H/m

rpy3bl 1o 100 1 (6 mT.)
rpy3 HaOOPHBIN
YCTaHABJIMBAET MAcCy C
marom 10 r

MEpHasi JIEHTa, JTUHEeWKa,
TPAaHCIIOPTUP

OpPYCOK C KPIOUKOM H
HUTBHIO

HaIpaBJISIONIAs TMHOM
He meHee 500 Mm.
J10KHBI OBITH
00ecIeueHbI pa3HbIe

K02 PHUITMEHTHI TpEeHUS
Opycka 1o
HAIPaBIISIIOIIECH
CEKyHJIOMED
PIICKTPOHHBINA C TATYHKOM
HATPAaBIIAOIAs CO
MKAJION

OpYCOK JI€PEBSIHHBIH ¢
MyCKOBBIM MarHUTOM
HUTSTHON MasiTHHK C
CPY30M C ITyCKOBBIM
MarHuTOM U C
BO3MO>KHOCTBIO

8 IIT.




M3MCHCHHUSI JUTMHBI HUTU
phIuar

OJIOK TIOIBYKHBIN

0JIOK HEIIOIBHKHBIA
KaJIOPUMETP

TEPMOMETP

VUCTOYHUK MTUTAHUS
MOCTOSTHHOTO TOKa
(BBIIPSMUTEID C
BBIXO/IHBIM HAIPSHKCHUCM
36 - 42 B mum
OaTtapelHbIN OJIOK ¢
BO3MO>KHOCTBIO
[PETYIIMPOBKH BBIXOIHOTO
HaTPSKCHUS

BOJILTMETP
nByxnpenenbHbii (3 B, 6
B)

aMIIepMeTp
nByxnpenenbHbii (0,6 A,
3 A)

pesucrop 4,7 Om
pesuctop 5,7 Om
nammouka (4,8 B, 0,5 A)
[IepEMEHHBIN PE3UCTOP
(peocrar) 1o 10 Om
COEIMHUTENbHbIE
npoBoja, 20 mrT.

KITI0Y

Ha0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparolas JT1uH3a,
(hoKycHOE paccTosIHHE
100 Mmm

coOuparolas JuH3a,
(doxycHoe paccrosiHue 50
MM

paccerBaroIas J1MH3a,
(hokycHOE paccTOsSHHE -
75 MM

DKpaH

OTNITUYECKasi CKaMbs
cimaiig "Monaenn
npeaMera”

OCBETHTEIh
MOJTYLIUITUH/IP C
[UTAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop st u3ydeHus




ra30BbIX 3aKOHOB
Kanuuisapet
JlndpakionHas pemerka
600 mTpuxoB/MM
JlndpakmonHas pemerka
300 mTpuxoB/MM

3epkaio

JlazepHas ykaska
[lonsponn B pamke

[Llenu FOHra

Karymika MOToK

biok 110I0B

b0k KOHZIEHCATOPOB
Kommnac

Maraut

DIIeKTPOMarHuT

ONUIKK JKeNIe3HbIC B
OaHKe

TexHomorndyeckas HAIpaBJICHHOCTH

1.

O06pazoBaTeIbHBII
KOHCTPYKTOP JUIs
MIPaKTUKU OJIOYHOTO
MTPOTpPaMMHPOBAHUS
C KOMIUIEKTOM
NTATYNKOB

PoGoToTexHUYEeCKUI
Ha0Oop MpeaHa3HAYEH IS
M3YYCHHS OCHOB
[POOOTOTEXHUKH, ACTANICH,
V3JI0B ¥ MEXaHU3MOB,
HEOOXOINUMBIX IS
CO3/IaHUs
[POOOTOTEXHUYECKUX
YCTPOMCTB.

HaGop npencrasmiser
c000¥ KOMILIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEITbHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

Habop mo3BosisieT
cobuparp (1
POTPaMMUPOBATH
coOnpaeMble MOJIEIIN ), U3
DIIEMEHTOB, BXOISAIINX B
€ro cOCTaB, MOJICITN
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB C
ABTOMATU3UPOBAHHBIM
yIIpaBJICHUEM, B TOM
YHCIie HA KOJIECHOM XOJy,

a TaK)Ke KOHCTPYKIIHH,

1 .

1 mrr.




OCHOBAHHBIX Ha
MCII0JIb30BaHUU TIepeaad
(B TOM YHCIIC YSPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.
CBETOJIMOIHBII
MaTPUYHBIA JUCIUIEH C
0e0il Mo CBETKOM Ha
KOHTpOJLIIEpE
KoismmuecTBo nopros
BBO/Ia/BBIBOJIA HA
KOHTpOJUIEpE HE MeHee 6
Kosinm4ecTBO KHOIOK HE
MeHee 4

O0111e€ KOIMYECTBO
HIIEMEHTOB: He MeHee 520
1T, B TOM YHUCJIC:

1) mporpaMMupyeMbIit
0JIOK yIIpaBJICHMUS,
KOTOPBI MOXKET paboTaTh
AQBTOHOMHO U B
MOTOKOBOM PEXKHUME;

2) cepBOMOTOPBI

3) TaTYMK CHJTBI

4) naTYuK pacCTOSHUS

S) maT4MK 1BETA

6) aKKyMYJIITOpHas
Oatapes

7) IlnacTukoBbIC
CTPYKTYpPHBIE JJIEMEHTHI,
BKJTFOYAsT
neppopupoBaHHbIE
DJIEMEHTBI: OaIKH,
KyOUKH, OCH U BaJIbl,
COEIMHUTENbHbIE
PIIEMEHTHI K OCSM,
[IECTEPHH,
peaHa3HaYCHHbIS IS
CO3[aHMSI YEPBSIYHBIX U
3yOuaThIX mepesad,
COEIMHUTENbHBIE U
KPETEeKHBIE TIEMEHTHI;
7) IIporpaMmMHO€e
oOecreueHue,
MCIIOJIE3YEMOE IS
POrPaMMHUPOBAHUS
coOupaeMbIx
[POOOTOTEXHUYECKUX
MO/JIEJIEN U YCTPOMCTB,




TOCTYITHO Il CKauMBaHUs
n3 cetu MHTEepHET

OO0pazoBarenbHbBIH
Ha0Op MO0 MEXaHUKE,
MCXATPOHUKE U
[POOOTOTEXHUKE

KomiuiekT s u3ydeHus
OCHOB 3JICKTPOHUKH U
[POOOTOTEXHUKHU

Ha6op nomkeH ObITh
peHa3HayYeH JUIs
POBEICHUS YIeOHBIX
3aHATUI 10 DJIEKTPOHUKE
U CXEMOTEXHUKE C IIEJIBIO
M3y4eHUs HauboJsee
pacrpoCTpaHEHHO U
DJIEMEHTHOI 0a3bl,
[IPUMEHSIEMOU [T
MH)XCHEPHO-TEXHUYECKOTO|
TBOPYECTBA YJAIINXCS
pa3paboTKU yueOHBIX
Moieneit pobotoB. Habop
TOJI’KEH MTO3BOJISTh
yJaruMcs Ha IPaKTHKe
OCBOUTH OCHOBHBIC
TEXHOJIOTUHU
MPOEKTUPOBAHHS
[POOOTOTEXHUYECKHIX
KOMILJIEKCOB Ha MpUMepe
yaeOHBIX MOJIEeH
POOOTOB, a TAKXKE U3YIUTH
OCHOBHBIE TEXHUUYECKHE
pereHus B 00J1acTu
KHUOEPHETUYECKUX U
BCTPANBAEMbIX CHCTEM.

B cocTtaB koMILIeKTa
TTOJDKEH BXOAUTH HAOOp
KOHCTPYKTHBHBIX
HIIEMEHTOB /ISl COOPKH
MakeTa

MaHU YIS HOHHOTO
po60Ta, KOMILICKT
METATHYCCKUX
KOHCTPYKTHBHBIX
HIIEMEHTOB ISl COOPKH
MaKeTa MOOMIIBHOTO
poOoTa U T.M.

B coctaB koMIuieKTa
BXOJUT HaOOp
DIIEKTPOHHBIX
KOMIIOHCHTOB TSI

M3YUCHUSA OCHOB

1 moT.




PIICKTPOHUKU U
CXEMOTEXHUKH, a TAKXKE
KOMIUIEKT MPUBOJIOB U
ATYMKOB PA3IUYHOTO
TUTIA IS Pa3paboOTKH
[POOOTOTEXHUUECKHUX
KOMILJIEKCOB.

B cocTaB KOMILIEKTa
TOJKHO BXOJIUTh: MOTOPBI
C PHKOJEPOM - HE MeHee 2
[T, CEPBOIIPUBO]I
0OIBIIION - HE MEHEe 4 T,
CEpPBOIIPUBOJI MAJIBI - HE
MeHee 2 IIT,
H(paKpacHbIN 1aTYHK -
HE MEHee 3 IIT,
YJIbTPa3BYKOBOM TATUHK -
HE MEHee 3 T, JaTUYNK
TEMIIEpaTyphl - HE MEHEE
1 mT, gaTamk
OCBEIIIEHHOCTH - HE MEHEE
1 T, HAbOp ANEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucTopsl,
KOHJICHCATOPBI,
CBETOJIMO/IbI PA3TUYHOTO
HOMHUHAJIa), KOMIUIEKT
[IPOBOJIOB ISt
OecraeqyHoro
POTOTUITUPOBAHHUS,
riata 6ecraeqyHoro
POTOTUITUPOBAHHUS,
AKKYMYJISITOP U 3apsiHOe
YCTPOMCTBO.

B cocraB komIiekTa
NTOJDKEH BXOAUTh
pOrpaMMUpPYEeMBbIit
KOHTPOJLIED,
pOorpaMMHUpPYEMbIH B
cpene Arduino IDE wunu
QHAJIOTUYHBIX CBOOOHO
pacIpoCTpaHsIeMbIX
cpeaax pa3paboTKH.
[IporpaMMupyeMBblii
KOHTPOJUIEP JOJDKEH
o0nagaTh mopTamu JJis
MOJIKTFOUEHUS IM(PPOBBIX
11 aHAJIOTOBBIX YCTPOICTB,
unTepdeiicamu TTL,




USART, I12C, SPI,
Ethernet, Bluetooth wm
WiFi.

B cocTaB KoMILJIeKTa
TOJKEH BXOJIUTh MOJTYJIh
TEXHUYECKOTO 3pEHUS,
MpEACTaBIISIOMNN COO0H
BBIYMCIUTEIILHOC
YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOITPOILIECCOPOM
(kKos1-BO siAep - HE MeHee 4
[T, 4aCTOTA Si7pa HE
menee 1.2 I'T'1r, 00neM
O3V - ve menee 512 MO,
00BEM BCTPOEHHOM
rmaMsTH - He MeHee 8 ['0),
MHTETPUPOBAHHON
KaMmepoil (MakcUMaIbHOE
paspernieHne
BUJICONIOTOKA,
repeaaBaeMoro 1o
unTepdeiicy USB - He
Menee 2592 x 1944 en.) n
ONTHYCCKON CHUCTEMOM.
Mo1yJib TEXHUYECKOTO
BpeHMsI TOJDKEH 00J1a1aTh
COBMECTHUMOCTBIO C
Pa3IUYHBIMU
MpOrpaMMHUPYEMBIMHU
KOHTPOJIJIEpaMu C
MOMOIIIbI0 HHTEP(EHCOB -
TTL, UART, 12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PCHHUS
TOJKEH UMETh
BCTPOEHHOE IMPOTPaMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIITMOHHON CUCTEMBI
Linux, mo3BOJISIOIICE
OCYILIECTBISITH HACTPOIKY
CHCTEMBbI MAIlTUHHOTO
00yueHusl mapaMeTpoB
HEUPOHHBIX CETEN IS
0OHapyXeHHsI 00HEKTOB,
ONpeeNeHUs X
mapaMeTpoB U
majJpHENIen
MICHTH(UKAIIH.




KoMIUTeKT 10JDKeH
oOecreunBaTh
BO3MOKHOCTb M3YUCHUS
OCHOB pa3pabOTKu
POTPAMMHBIX H
armnapaTHbIX KOMIUICKCOB
WH)KEHEPHBIX CHCTEM,
pemeHmii B chepe
"UuTepHer Bewieil", a
TaK)Ke pEeLICHUN B
00macTu pOOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJJICKTa ¥ MAIIMHHOTO
00y4eHHsI.

KommsrorepHoe 000pyioBaHme

1

HoyTtOyk

DopmMm-pakTop: HOYTOYK;
KecTkas, HeoTKIrouaemast
KJIaBHaTypa: HAJTHYNE;
Pycckas packiiagka
KJIaBHATyphl: HATHYNE;
/lnaronanp 3KkpaHa: HE
MeHee 15,6 mroiMoB;
Paspemienne skpana: He
menee 1920 x 1080
MMIKCEIICH;

KonunuecTBo snep
rporeccopa: He MeHee 4;
KoandecTBO IMMOTOKOB: HE
MeHee 8;

ba3oBas TakTOBas yacToTa
nporeccopa: He MmeHee 1
[T

MakcuMaltbHasi TAKTOBAs
HacToTa Mpoleccopa: He
Mmenee 2,5 ['Tm;
K»smi-namsite porieccopa:
He MeHee 6 MOaliT;
O0beM ycTaHOBIECHHOU
OIepaTUBHOM MaMSITH: HE
MeHee 8 ['0aiiT;

O0BeM o IIEPIKUBAEMOT
OTIepaTUBHOM MaMsTH (1]
BO3MOKHOCTH
paclIvpeHus): He MeHee
24 T'0aiir;

O0beM Hakommrens SSD:
He meHee 240 ['0aiiT;

BpeMst aBTOHOMHOMU




paboTh! OT OaTapen: He
McHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJISITOpOM: He OoJiee
1,8 kr;

Brenrauii naTEpdeiic
USB cranjapra He HIKe
3.0: He MeHee Tpex
CBOOOJHEIX;

Brenrauii naTEpdeiic
LAN (ucnonb3oBaHue
MEePEXOHUKOB HE
[MPEIyCMOTPEHO):
HAJINYHE;

Hanuuue monyinen n
nHTEpPEicoB
(Mcroab30BaHUE
MEePEeXOHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBogHas CBS3b
Wi-Fi: nanuuue ¢
[MOIIEPKKOM CTaHAapTa
[EEE 802.11n unu
COBPEMEHHEE;
\Web-kamepa: Hanuuue,
Manunyisitop "Mbiib":
HaJIH4ue;
[IpenycranoBneHHas
OTepallMOHHAs CUCTEMA C
rpaduIecKuM
10JIb30BATEIbCKUM
uHTepdencoM,
oOecrieunBaromias padboTy
pacrpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
0OIIECUCTEMHBIX
MPUIIOKEHUN: HAJIMYHE.

MOV (mpunTep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(byHkumu nevyatw,
KOIUPOBAHUS,
CKaHUPOBAHUSA);

dopmar Oymaru: He
MeHee A4;

[[BeTHOCTBH: YepHO-OEebIif;
TexXHONOorus nevyaTu:
nazepHas

MaxkcumaibHOE

1 mT.

1 mT.




pa3pelieHue rneyaTu: He
MmeHee 1200 x 1200 Touek;
Hutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

NPOPUIBHBIN KOMIIJIEKT OBOPYJIOBAHUSA

Haumenosanune
000pyI0BaHUS

Kparkue npumepHsie
TEXHUYECKUE XAPAKTEPUCTUKHU

KonmuectBO enuHMIl
JUTSE IPO(PHITBHOTO
KOMILIEKTa
(oOmreoOpa3zoBaTENbHBIE]
OpraHu3aIm, He

KoanuecTtBo equnuil
JUIs TIPO(UIIBHOTO
KOMILIEKTa
(MaJIOKOMILJIEKTHBIE
00111€00pa30BaTEIHHBIE

SIBJISTFOIIIACCS OpraHu3alnm), e1I. H3M.
MaJOKOMILJIEKTHBIM),
eJI. U3M.

EA30BA (OBA3ATEJIBHAS UACTD)
EcTecTBeHHO-HAayYHAas! HAITPABICHHOCTh
1. [ludpoBas OO6ecnieurBaeT BHITIOJIHEHHE |3 IIT. 2 IIT.

mabopatopus 1o TabopaTOPHBIX pabOT HA

OroJIoTHI ypOKax 1o OMOJIOTHH B

(yueHu4eckas) OCHOBHOM IIKOJIE U

[MPOEKTHO-UCCIIEA0BATEIbCKOM]
NEATEIbHOCTH yUaIllUXCA.
KoMIuiekTanus:
becripoBoIHON MYJIbTUIATYMK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMU JaTYUKAMU:
JlaTark BIa)KHOCTH C
TMarna3oHoOM MU3MEpPEHUS
0...100%

JlaTdrK OCBEIIEHHOCTH C
TMarna3oHoOM U3MEpPEHUS He
yke ueM ot 0 1o 180000 5k
Jlatunk pH ¢ qnanazoHom
M3MEPEHUsS He yke ueM oT ()
o 14 pH

JlaTunk TeMIiepaTypsl ¢
TMana3oHOM U3MEPEHHUS He
yxke geM oT -20 o +140 C
JlaTunk
PIEKTPONPOBOANUMOCTH C
uana3oHaMHu U3MEpPEHUs He

yke ueM oT 0 10 200 MxCw;




ot 0 10 2000 MxCwm; ot 0 10
20000 MxCm

/laTuMK TEMIIepaTypsl
OKpYKarOLIEH CpeJibl C
TUana30HOM U3MEPEHHUS HE
yxe yem ot -20 o +40
AKCecCyaphl:

Kabens USB
COCIMHUTEIIBHBIN

3apsiHOe YCTPOMCTBO C
kabemeM miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOJCTBO 1O
PKCIUTyaTaIuu udpoBoit
maboparopuu

[{udposas Buneokamepa ¢
METAJUTHIECKUM IITATHBOM,
pa3pemienue ne mexee 0,3
Mmnukc

[IporpammHoe oGecrieueHne
MeTtomueckie
pekoMeHpanuu He Menee 30
pabot

'YakoBka

Hannune pyccKosi3pIYHOTO
caiTa MoJJIEPKKH, HATUIUE
BHJICOPOJIUKOB.

[{udposas
mabopaTopus 1o

XUMUU
(yueHu4eckas)

OOecneYnBaeT BEITIOJHEHUE
1abopaTOPHBIX pabOT IO
XUMHUH Ha ypOKax B OCHOBHOM
[IIKOJIE U
MPOEKTHO-UCCIIEI0BATEIBCKOM
NEATEIbHOCTH yYalllUXCA.
KoMIuiekTanus:
becrpoBoAHON MYJIBTHAATYMK
10 XMMHU C 4-Ms
BCTPOCHHBIMU JaTYUKAMU:
/latunk pH ¢ quanazoHom
M3MEpPEHUs He yke ueM oT ()
o 14 pH

/[aTurk BBICOKOM
TEeMIIEPaTyphl (TepMOIIapHbIiA)
C AMana3oHOM MU3MEpPEHUs He
yxke gem ot -100 go +900 C
JlaTunk
PIEKTPONPOBOAUMOCTH C
uana3oHaMHu U3MEpPEHUs He

yke ueM oT 0 10 200 MxCw;

2 IIIT.




ot 0 10 2000 MxCwm; ot 0 10
20000 MxCm

/laTuMK TeMIIepaTypsl
[UIATUHOBBIN C AUANIa30HOM
u3MepeHus He yxe dyem ot -30
o +120 C

OTenbHBIC TaTYUKH:
JlaTurk onTHYecKon
MJIOTHOCTH 525 HM
AKCecCyaphl:

Kabens USB
COCIMHUTEIbHBIN

3apsIHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 1O
PKCIUTyaTaIuu udpoBoi
maboparopuu

HaGop nmaboparopHoit
OCHACTKH

[IporpammHoe oGecrieueHne
MeTtomueckie
pekoMeHpanunu He Menee 40
pabot

Hannune pyccKosi3pIYHOTO
caiTa MoaJIEePKKHU

Haynune BUI€OpOIMKOB.

[{udposas
mabopaTopus 1o

(dbusuke
(yueHu4eckas)

OObecrieynBaeT BHINOTHEHNE
PKCIIEPUMEHTOB 10 TeMaM
Kypca (QU3HKH.
KoMIuiekTanus:
becripoBoIHON MYJIbTUIATYUK
1Mo pU3HKe C 6-10
BCTPOCHHBIMU JTATYUKAMHU:
[{ndpoBoii qaTank
TEMIIEPATYPhI C TUATTA30HOM
u3MepeHus He yxe yem oT -20
o 120 C

[{ndpoBoii qaTank
A0COTIOTHOTO JTaBJICHHUSI C
ana3zoHoOM U3MEpEeHHs He
yke ueM oT 0 1o 500 klla
JlaTyuKk MarHUTHOTO TIOJIS C
ana3zoHoOM U3MEpEeHHs He
yxke ueM oT -80 10 80 mTn
JlaTuuk HampsHKEHUS C
mrama3zoHaMH U3MEpPEHUs He

y>Ke 4eM oT -2 10 +2 B; ot -5

2 IIIT.




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

/laT4MK TOKA HE YK€ YEM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[I0KA3aTeIsIMU HE MEHEE YeM:
+/-2Q9;+/-49;+/-8¢
OTtnenbHBIE yCTpOICTBA:
USB ocummtorpag He MeHee
2 xanaia, +/- 100 B
AKCecCyaphl:

Kabens USB
COCIMHUTEIbHBIN

3apsIHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykTop st
MMPOBECHUS DKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaIuu udpoBoi
maboparopun

[IporpammHoe oGecrieueHue
MeToanuecKue
pexomenpanun (40 padbor)
Hannune pyccKosi3pIYHOTO
caiTa MoaJIEePKKHU

Haynune BUI€OpOIMKOB.

KomnbrorepHoe o6opymo

BaHHC

4.

HoytOyxk

dopm-dakTop: HOYTOYK;
DKecTkasi, HeoTKIIIOUaemast
KJIaBUATypa: HAJM4KeE;
Pycckas packiaaka
KJIaBUATYphl: HAJIHUHUE;
JlnaroHaisip S5KpaHa: HE MEHee
15,6 mr0HMOB;

Pasperienue skpana: He
MmeHee 1920 x 1080 mukcenei;
KonuuectBo siaep
mporeccopa: He MeHee 4;
KonudecTBO MOTOKOB: HE
MeHee &;

ba3oBas TakTOBas 4acToTa
npoueccopa: He meHee 1 I'T';
MaxkcuManbHasi TAKTOBast
HacTOTa MPOLECCOpa: HE
menee 2,5 I'T;

Komi-namste npoueccopa: He

2 IIIT.




MeHee 6 MoOaiiT;

O0BeM ycTaHOBJICHHOMN
OIIEPAaTUBHOM NaMSITH: HE
Menee 8 I'0aiiT;

O06beM noaepKUBaEMOM
OTIepaTUBHOM MaMATH (7151
BO3MO>KHOCTH PACIIUPEHU):
He menee 24 '6aiit;

O6beM HakomnuTens SSD: He
menee 240 I'Gaiit;

Bpemst aBTOHOMHOH pabOTHhI
oT OaTapeu: HE MeHee 6
JacoB;

Bec HoyTOyKa C
YCTaHOBJICHHBIM
aKKyMyJsiTopoM: He 6osee 1,8
KT;

Buemnuit uarepgeiic USB
craHgaprta He Huxke 3.0: He
MEHEe TpeX CBOOOHBIX;
Buemnuit uarepgeiic LAN
(Mcroab30BaHUE
MEePEXOHUKOB HE
MPEAYCMOTPEHO): HATMYHE;
Hanuune moaynen u
nHTEep(dEelicoB
(ucmoJyib30BaHUE
[EepEeXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

bectipoBoHast cBsi3b Wi-Fi:
HAJIMYUE C MOIEPKKON
cranapta IEEE 802.11n nin
COBPEMEHHEE;

\Web-kamepa: namuuue;
Manunynsatop "Mplip':
HAJIUYUE;
[IpenycranoBneHHas
OTIepallMOHHAs CUCTEMA C
rpaduIecKuM
M0JIb30BATEIHCKUM
uHTEepdeiicom,
oOecnieunBaroias padoTy
pacIpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00I11eCUCTEMHBIX
[IPUIIOKECHUN:

HaTH4ue.

MOV (npunrep,

Tun ycrpouncrtea: MOY 1 mr.

1 mrT.




CKaHep, KOIHUp)

(pyHKIIMM TTe"aTH,
KOTTMPOBAHUS,
CKaHUPOBAHUA);

dopmar Oymaru: He MeHee
A4,

[[BeTHOCTB: YepHO-OeIIbIii;
TexHoNnorus nevyaTu:
nazepHas

MakcuMallbHOE pa3pelIeHne
nevyaty: He MmeHee 1200 x
1200 Touek;

Wurtepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOTTIOJIHUTEJIBHOE OBOPYIOBAHUE

EcTecTBeHHO -Hay4dHasl HallPpaBJICHHOCTb

1.

[{udporas
maboparopus o

OroI0THHN
(yueHuueckas)

OOecneunBaeT BEITIOJHEHUE
mabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTHH B
OCHOBHOM IIIKOJIE U
[MPOEKTHO-UCCIIEA0BATENbCKOM]
e TETFHOCTH YJAIIHXCSI.
KoMIuiekTanus:
becnipoBOAHON MYJIBTUAATYUK
1o OMOJIOTHH ¢ 6-10
BCTPOCHHBIMH JTaTYNKAMHU:
/laTark BIaKHOCTH C
TMana3oHOM U3MEPEHHUSI
0...100%

JlaTdrK OCBEIIEHHOCTH C
TUana30HOM U3MEPECHHS HE
yxe yem oT 0 1o 180000 5k
[latuuk pH ¢ quanazoHom
W3MEPEHHS HE Y)ke ueM oT ()
o 14 pH

JlaTurK TeMIIepaTyphl ¢
TUana3oHOM U3MEPCHHS HE
yke ueM oT -20 1o +140 C
JlaTunk
PICKTPOIPOBOAMMOCTH C
muanazoHaMHu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
ot 0 10 2000 MxCw™; oT 0 10
20000 MkCMm

JlaTunk TemIiepaTypbl
OKpYKaroLIEen CpeJibl ¢
T1ana3oHOM U3MEPEHHUS He
yke ueM ot -20 go +40

AKCeccyaphl:

1 mrr.




Ka6ens USB
COCMHUTEIIbHBIN

3apsiHOEe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaIuy MUPPOBOI
maboparopuu

[{udposas Buneokamepa ¢
METAJUINYECKUM HITaTHBOM,
paspenienue He menee 0,3
Mnukc

[IporpammHoe obecrieueHue
Metoanueckue
pexomeHaanuu He menee 30
pabot

'YakoBka

Hanuuue pycckos3pI9HOTO
caiTa NOJJIEP/KKH, HATMYHE
BHJICOPOJIMKOB.

[{udponas
mabopatopus o

XUMUN
(yueHu4eckas)

OOecneunBaeT BEITIOJHEHUE
m1abopaTOPHBIX paboOT MO
XUMHUH Ha ypOKax B OCHOBHOM
[IKOJIE U
[MPOEKTHO-UCCIIEA0BATEIbCKOM]
e TETLHOCTH YUaIIIHXCS.
KoMIuiekTanus:
becnipoBOAHON MYJIBTUAATYUK
10 XMMHU C 4-Ms
BCTPOCHHBIMH JIATYNKAMH:
[latuuk pH ¢ quanazoHom
W3MEPEHHS HE Y)ke ueM oT ()
o 14 pH

JlaTamk BBICOKOI
TEeMIIEPaTyphl (TepMOIIapHbIiA)
C AMarna3oHOM M3MEpPEHUs HE
yke ueM oT -100 1o +900 C
JlaTunk
PICKTPOIPOBOIMMOCTH C
TuanazoHaMHu U3MEPEHUS He
yke ueM oT 0 10 200 MxCwm;
ot 0 10 2000 MxCwM; ot 0 1m0
20000 MkCMm

JlaTuuk TeMIeparypsl
MJIATUHOBBIM C THAa30HOM
u3MepeHus He yxe yem oT -30
mo +120 C

OT,Z[eJ'ILHLIe JaTYUKH:

1 mrr.




/laTynK onTHYECKOM
[JIOTHOCTU 525 HM
AKCecCyaphl:

Ka6ens USB
COCIMHUTEIIbHBIN

3apsIHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaIluH [HPPOBOMA
maboparopuu

HaGop naboparopHoit
OCHACTKH

[IporpammHoe obecrieueHue
Metonueckue
pexomeHaanuu He menee 40
pabot

Hanuuue pycckos3pI9HOTO
caiTa OJJIEPKKHU

Hannune BUIEOPOIMKOB.

[{udponas
mabopatopus o

NGNS
(yueHu4eckas)

OOecneunBaeT BEITIOJHEHUE
PKCIIEPUMEHTOB 110 TEMaM
Kypca hU3HKH.
KoMIuiekTanus:
becnipoBOAHON MYJIBTUAATYUK
o ¢pusuke ¢ 6-10
BCTPOCHHBIMH JTaTYNKAMHU:
[{ndpoBoii naTank
TEMIIEpATyphI C TUAMa30HOM
U3MEpEeHHS He y)ke ueM oT -20
no 120 C

[{ndpoBoii qaTank
a0COJIFOTHOT'O JIaBJICHHS C
TUana3oHOM U3MEPEHHS HE
yke ueM oT 0 1o 500 klla
JaTYuK MarHUTHOTO TIOJIS C
TUana3oHOM U3MEPCHHS HE
yxke ueM oT -80 10 80 mTn
JlaTurK HATIPSKEHUS C
TuanazoHaMHu U3MEPEHUS He
yKe 4eM oT -2 10 +2 B; ot -5
mo +5 B; ot -10 mo +10 B; ot
-15 o +15 B

JlaTuuk TOKa HE YK€ YeM OT
-1 no+1 A

/laTuuk akcemepoMeTp ¢
[MOKa3aTeIIMU HE MCHEE UEM:

+/-2Q;+/-49;+/-8¢
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OTtnenbHBIE yCTPOICTBA:
USB ocummorpad He MeHee
2 xanaia, +/- 100 B
AKCecCyaphl:

Kabens USB
COEMHUTEIIbHBIN

3apsiHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop s
[TPOBEACHUS IKCTIEPHMEHTOB
Kpatkoe pykoBOJCTBO 1O
PKCIUTyaTaIuu udpoBoit
maboparopuu
[IporpammHoe obecrieueHne
Metoanueckue
pexomenpanun (40 padbor)
Hanuuue pycckos3pI9HOTO
caiTa OJJIEPKKHU

Hannune BUIEOPOIIUKOB.

[{udpoas
mabopatopus o

(dbu3moIoruN
(ipo uITbHBII
YPOBEHB)

OObecrieunBaeT NpoBEACHNE
HCCIIeIOBAHUS 10
(hYHKIIMOHUPOBAHUIO
YEIIOBEYECKOTO OpraHu3Ma.
KoMIuiekTanus:
becnipoBOAHON MYJIBTUAATYUK
Mo (hU3HOJIOTHH C 5-10
BCTPOCHHBIMH JTaTYNKAMHU:
JlaTurK apTepruaIbHOTO
nasnenus (0...250 MM pT. cT.)
JlaTumK mysibca ¢ Iuana3oHoM
W3MepeHus He yxke yeM ot 30
o 200 yn/muH

JlaTurK TeMIiepaTypsl Teja ¢
TUana3oHOM U3MEPCHHS HE
yke ueM oT +25 1o +40 C
JlaT4MK 4acTOTHI ABIXAHUS C
TUana3oHOM U3MEPCHHS HE
yxke ueM oT 0 1o 100
LIUKJIOB/MUH

JlaTuuk ycKOpeHus ¢
nokaszarenasamu +/- 2 g; +/- 4 g;
+/-8¢

OTnenbHBIE YCTPOUCTBA:
Jlatuuk OKI' ¢ qauanazoHom
M3MEPEHUS HE YK€ UEM OT
-300 m0 +300 MB)

JlaTtunk pH ¢ nuanasonom
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3MepeHus He yxe yem ot 0
o 14 pH

JlaTuuk cunomep ¢
TMana30HOM U3MEPEHUS HE
yke ueM oT -40 1o 40 H
/[aT4YMK OCBELIEHHOCTH C
TUana30HOM U3MEPEHHUS HE
yxe yem ot 0 o 180000 nk
AKCecCyaphl:

Kabens USB
COCIMHUTEIIBLHBIN

3apsIHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop s
MPOBEICHUS YKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaIuu 1udpoBoi
maboparopun
[IporpammHoe oGecrieueHne
MeTtomueckie
pekoMeH1anuu He Menee 20
pabot

Hannune pyccKosi3pI4HOTO
caiTa MoaJIEePKKHU

Hannune BUI€OPOIUKOB.

[{udposas
mabopaTopus 1o

OKOJIOTNH

O6ecnieunBaeT MPOBEICHNE
y4eOHOTO SKOJOTHYECKOTO
MOHUTOPHHTA
WHCTPYMEHTAIbHBIMU
MeTomamu. Habop
MPUMEHSIETCS TIPU U3YYCHUU
DKOJIOTHHU, OMOJIOTMH, XUMUH,
reorpaduu u
MPUPOJIOBEJCHUS, a TAKKE
TSl UTHAMBUYaIbHbIX
MCCIICIOBAHUS U ITPOCKTHOM
eI TeILHOCTH IITKOJILHHUKOB.
KoMIuiekTanus:
becrpoBoAHON MYJIBTHAATYUK
M0 SKOJIOTHYECKOMY
MOHUTOPUHTY C §8-10
BCTPOCHHBIMH JIATYMKAMH:
JlaTuvK HUTpPAT-MOHOB
JlaTurK XJIOpUA-UOHOB
Jlatuuk pH ¢ nuamnasonom
3MEepeHus He yxe yeM ot 0

o 14 pH
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/laTyuK BIAXKHOCTH C
TMana3o0HOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
TMana30HOM U3MEPEHHS HE
yxe ueM oT 0 1o 180000 nk
JlaTuMK TEMIIEpaTypsl €
TUana30HOM U3MEPEHHUS HE
yxke uem oT -20 o0 +140 C
JlaTunk
PIEKTPOIPOBOAUMOCTH C
muana3zoHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MxCwm

/laTuMk TEMIIEpaTypsl
OKpYKaroLenl CpeJibl C
TUana30HOM U3MEPEHHS HE
yxe yem ot -20 1o +50 C
OTHennLHbIe TaTYNKHU:
JlaTuuk 3ByKa ¢ pyHKIIMEH
MHTETPUPOBAHMUSI C
TMana3oHOM U3MEPEHHUsI
JacTOT HE MeHee ueM OoT 50
I’ mo 8 xI'1m;

JlaT4rK BIAKHOCTH ITOYBBI C
TUana3oHOM U3MEPEHHS HE
yxe yem ot 0 10 50%
JlaTuuk Kuciopoaa ¢
muana3zoHoM u3MepeHus ot 0
o 100%

JlaTdauk onTHYeCKOM
MJIOTHOCTHU 525 HM

JlaTdark onTHYeCKOM
MI0THOCTH 470 HM

JlaTuuk TypOUIUMETD C
TUana3oHOM U3MEPCHHS HE
yke ueM oT 0 1o 200 NTU
JlaTuuK OKHCHU YriiepoJia C
TUana3oHOM U3MEPCHHS HE
yxe ueM oT 0 1o 1000 ppm
Akceccyapsl:

Ka6ens USB
COEIMHUTENbHBIN (2 IIT.)
3apsIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CtepxeHb JUIsl 3aKperIeHUs




TATYMKOB B IITaTUBE
Kparkoe pykoBOACTBO 11O
PKCIUTyaTaluy Hu(poBoit
mabopaTtopuun
[IporpammuOe obecnieueHme
Meroaudeckue
pekoMmeHaanun He menee 20
pabot

YakoBka

Hanuuue pycckos3pI4HOTO
caiTa NoJJEPKKH, HATUIUE

BHJICOPOJINKOB.
Mukpockor Tum MUKpockora: 1 mT. I wr.
11 (poBoi OHOJIOTHYECKUI

Hacanka mukpockona:

MOHOKYJISIpHAs

Haznauenue: nabopaTopHbIit
MeTo UCcCIIeIOBAaHMS .
CBETJIOE TT0JIe

Marepuan ONTHKH:
OIITHYECKOE CTEKIIO
YBennueHne MUKpOCKOIIa,
Kkpat: 64 - 1280

Oxynsaper: WF16x
OO0BexTHuBHL: 4%, 10x, 40xs
(IO AP Y>)KUHEHHBIH )
PeBonbBEpHAs TOJI0OBKA: Ha 3
00BCKTHBA

Tum MoJCBETKU: 3epKajio WK
CBETOJIMO/I

PacnosioxeHue moACBETKH:
BEPXHSS U HUKHSS
Martepuan Kopiryca: MeTajul
[IpenMeTHbIi cTONIMK, MM: 90
Vcrounuk nmuranus: 220 B/50

11

Uucio meranukceneit: 1
Ha6op OI'D mo B HaGop BXOIAT BEChI 1 w. 1 mr.
XUMHH 1abopaTopHbIE IEKTPOHHBIE

200 r, cnupTOBKa
mabopaTopHas, BOPOHKa
KOHHYECKasl, Majoyka
CTeKJIsiHHas1, mpobupka [1X-14
(10 mTyk), cTakaH BHICOKHH C
HocukoM BH-50 ¢ meTkoii (2
MITYKH), IATAHAD
M3MEepUTENbHBIN 2-50-2
(CTEKJISTHHBIH, ¢ TPUTEPTOI




KPBIIIKOH), IITATUB IS
poOupok Ha 10 rHe3 ., 3aKUM
[pOOHPOYHBIH,
LInaTeb-10keuka (3 mWTykn),
HA0OpP (IIAKOHOB ISt
XpaHEHUS PacTBOPOB U
peakTuBOB (00beM (prrakoHa
100 mu1 - 5 KOMIUIEKTOB 110 6
mTyK, 00beM (rakona 30 mi -
10 KOMIUIEKTOB 10 6 MITYK),
[IVTHH]IP H3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mTykn),
ctakaH Beicokuit S00 Mt (3
ITYKH), HAOOp epiuei s
MBITBSI TIOCYIBI (€Il JUIS
MBIThS IIPOOUPOK - 3 MTYKH,
epII JJI1 MBIThSI KOJIO - 3
ITYKH), Xanat Oenblit x/6 (2
MTYKH), IEPYATKH PE3MHOBBIC
XUMUYECKHEe CTONKHE (2
IITYKH), OYKH 3alTUTHEIEC,
¢bunbTpel OymaxHsie (100
ITYK), TOproYee Jyis
criupToBOK (0,33 ).

B coctaB HabOp BXOIAT
[PEaKTUBBI: ATIOMUHUH,
DKeJe30, COJISTHAs KUCIIOTa,
METHJIOpaHXK, (peHoadTaneuH,
aMMUaK, IEPOKCU]] BOJIOPOa,
HUTpAT cepebpa u Apyrue; B
00111€eil ci10KHOCTH - 44
[Pa3IMYHBIX BEUIECTB,
MCIIOJIb3YEMBbIX JUTS
COCTaBJICHUSI KOMILIEKTOB
[PEaKTUBOB IIPU MIPOBEICHUU
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB IO KYpCy
[IKOJIBHOW XUMMH.

YueOHas
mabopaTopus 1o
HEHPOTEXHOJIOTUI

B coctaB BXOaAT:

Cencop Tun 1 He menee 1
1IT., 00ecreyrnBaeT
BO3MO’KHOCTb PETUCTpaLluU
CUTHAJA 3JIEKTPUUYECKON
AQKTUBHOCTH MBILII]
(anexTpoMuorpammsl, IMI).
Perucrpanus nonkHa
OCYLIECTBIIAETCS
HEUHBA3UBHO, CyXUMU
PIIEKTPOJIAMH.

1 mT.

1 mT.




B03MOKHOCTBIO KPEIUICHUS K
[PyKe 4eJoBeKa, YTO JIOJHKHO
aBaTh BO3MOXKHOCTh
[PETUCTPUPOBATH
DIIEKTPUICCKYIO aKTHBHOCTH
MBIIIILI B 00IaCTH, Hal
KOTOPOM PacroJiaracrcs
kperuienue. [Ipu nHanpsokenun
MBIIIIIBI TOJDKHA OBITH
o0ecrieueHa BO3MOKHOCTh
HAOJIOJICHUS] [TYYHOCTH
curHaia (T.e. IPUCYTCTBUE
OMI"), npu paccnabieHuun
MBIIIIIIEI - €€ OTCYTCTBHE.
Cencop Tun 2 e menee 1
IIT., 00eCIIeYnBaEcT
BO3MOXHOCThH PETUCTPAITUU
CUTHaJa
doTomnetusmorpammbl (PIII7)
OTITHYECKUM TTyTEM, 3a CUET
M3MCHECHHS OTPAXKECHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10]1 BO3JCHCTBUEM ITYJIbCOBOM
BOJIHBI. CEHCOp J0JKEH ObITh
o0ecrevyeH BO3MOKHOCTBIO
KpEIUICHUS K TOTyIIeuKe
Majblia YeloBeKa.

Cencop Tun 3 He menee 1
1IT., 00ecreunBaeT
BO3MOYKHOCTh: PErUCTpaIUH
CUTHaJa
PIIEKTPOKAPANOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0CO00OM;

peructpanud I, 11 u I
OTBEJICHUH; TIOIKITIOYCHHS
DIIEKTPOJIOB K CEHCOPY C
MOMOIIBIO COETUHUTEIBHBIX
POBOOB, 000PYI0OBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 e menee 1 mir.
o0OecreunBaeT BO3MOKHOCTb:
pEerucTpaluy CUTHama
KOKHO-TalTbBAaHUYECKOM
peaxiuu (KI'P), perucrpamus
KOTOPOTO OCYIIECTBIISIETCS Ha
[MOCTOSIHHOM TOKE;
MOAKIIIOUEHUS K TEITy




YeJIOBEeKa C IOMOIIBIO CYXUX
HIIEKTPOJIOB, OKITIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBISETCS C TIOMOIIBIO
TouchProof pazsemoB.
Cencop Tun 5 e menee 1
IT., 00eCIeYrBaeT
BO3MOYKHOCTH: PErHCTPAIUH
CUTHAJIA BJIEKTPUYECKON
akTUBHOCTH Mo3ra (O3I') ¢
MTOMOIIIBIO CYXHX
HEWHBA3WBHBIX JICKTPOJIOB;
[PETHUCTPALIMU IIEKTPUUYECKOMN
AKTHUBHOCTH Pa3HBIX J0JIEN
MO3T'a; TIOJKITIOUCHHS
HIIEKTPOIOB K CEHCOPY €
MMOMOIIBI0 COCTUHUTEITBHBIX
[IPOBOJIOB, 000PYIOBAHHBIX
TouchProof pazbemamu;
3aKpeTUICHHs JIEKTPOJIOB Ha
[MOBEPXHOCTH TOJIOBEI.
Cencop Tun 6 He menee 1
IT., 00eCTIeYNBACT
BO3MOHOCTB: PETUCTPALIUU
CUTHaJIa KoJIeOaHUs TPYAHOU
kieTk (CeHcop bIXaHus);
OTIpEeIeNIEHUs] YaCTOThI
TTBIXQHMUSL.

YcTpoiicTBoO mi1st coopa
TAaHHBIX OT CEHCOPOB U
nepesadr Ha IepCOHAbHBIMN
KOMITBIOTEp 00ecreynBaeT
BO3MOYHOCThH COOpa JTaHHBIX
OT MOJKJIFOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MoJydeHHBIX TaHHBIX Ha [TK.
[ToaxiroueHue IeHTPaTbHOTO
moaynst k [1IK ¢ momorisio
USB-ka6ens. LleHTpanbHbIiI
MO/IyJlb UMEeT He MeHee |
[IT.: TAJIbBAHUYECKYIO
n3onsuuio ot K.
L{eHTpanbHBIN MOLYIIb
oOecreunBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO
MOIKIIFOUEHUS BIUIOTH A0 4
ceHcopoB. Kaxx/p1ii U3 BX0JI0B
[{eHTpanbHOTO MOl HMEET
raJIbBAHHYECKYIO U30JISIIIUIO




(obOecrniedueHre MEKKaHAITLHOM
raJIbBAHHYECKOUN M30JISIUN ).
[loakiroueHue CeHCOPOB K
LlenTpasibHOMY MOAYIIIO
OCYIIIECTBIISIETCS C IIOMOIIBIO
CHCIIHATN3UPOBAHHBIX
pazbemoB Tuna LEMO,
00ecTeunBaroIux
MPABWJILHOCTb ITOAKITFOUCHUS
pazbeMa M CHIDKAIONIUX PHCK
CIIy4alHOTO KacaHUs
[Pa3bEMOB TOKOITPOBOISIIINX
qacTel, a TaKkkKe
o0ecreynBaroINX 3allUTy OT
HECaHKITMOHUPOBAHHOTO

MO IKJTFOUCHUS K
[MPOU3BOJIHBIM YCTPOMCTBAM.
Monyns "Knonka" He meHee 1
IT., 00eCTIeYNBaACT
BO3MOYHOCTB: Pa3METKH
PETHCTPUPYEMBIX CHTHAJIOB U
OTMEYaTh HE MEHEEe 3-X
[Pa3TUYHBIX KaTErOpUH
COCTOSIHUI.

Y cTpoiCTBO, BXOISIIIECE B
coCTaB J1abopaTopuH, J0HKHO
o0ecreunBaTh BO3MOXHOCTh
[perucTpaimm apTepruaibHOro
TaBJICHMUS.

[IporpammHoe obGecrieueHue
(manee - 110). JlomkHO
oOecreunBaTh BU3yaIl3alUI0
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAIIOB.
['1aBHOE OKHO IIPOTPaMMBI
TOJI’KHO COCTOSITh U3 BKJIAJIOK,
Ka)Kaast U3 KOTOPBIX
COJICPXKUT HAOOP TpadUKOB,
HEOOXOIUMBIX IS
0TOOpakeHus TpedyemMoit
nH(OpMaIUu.

JlomkHa UMEThCS BKJIAJKA A5
0JIHOBPEMEHHOTO TIPOCMOTpa
CUTHAJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
MOIKITFOUEHHBIX K
L{eHTpambHOMY MOJIYIIIO.

JT0 0OecreuynBaeT
BO3MOHOCTh




MHOTOKaHATHbHOTO
(monurpauveckoro) pexuma
PaboThI YCTPOMCTBA.

Taxke JOJDKHBI UMETBCS
BKJIAJIKH JIJIS1 BU3YaJIA3AIAH
CUTHAJIOB OT ceHcopoB OMI',
@III", OKT, KI'P, D9T,
CEHCOpa JIbIXaHusl, KHOIIKH; a
TAK)KE TIPOU3BOIHBIX
rpauKoB, HA KOTOPBIX
BU3YAIU3UPYIOTCS
CHeIM(PUIHBIE IS TOTO WIIH
MHOTO CHTHAJIa BEJTUYHHEI.
[1O nomkxHO naBaTh
BO3MOHOCThH BU3YaJTU3AIAN
1 00paboOTKH
PETHCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:

- OMI': Buzyanusanus
CUTHAJIa, CIIEKTP CHTHAJIA,
AMIUTHTYIHBIN TPUTTEP

- OIII": Bu3yann3anus
CUTHAJIa, CIIEKTpa CUTHAaJA,
TaxOrpaMMbl, rpauk mynbca
- OKI': Bu3yanu3zanus
CUTHAJIa, TAXOTPAMMBI,
rpaduk myJibca

- KI'P: Bu3yanuzanus curxana
- O0I': Bu3yanu3zanus
CUTHaJIa, CIIEKTP CUTHAaJA,
aMIUIMTY1a anb(a-puTma,
aMIUIUTYy/1a OeTa-puTma.

- CeHCOp bIXaHUS:
BU3YyaJIM3alllsl CUTHAJIA,

- Knomnka: Bu3yanuzanus
CUTHAJIa pa3METKH

110 momKHO MMETH
BO3MOYKHOCTh KaCTOMM3AIHH
u HacTtpoiku [10 nns

P HEeKTUBHOTO 0TOOpAKEHUS
rpaduKoOB: HACTPOIiKa 1IBETA,
BBIOOD MMapamMeTpoB JIJIst
aHaJIM3a, BEIOOD
0TOOpakaeMbIX IrpauKoB,
MaciTabupoBaHue rpaMKoB.
[1O nomxHO UMETH
BO3MOYKHOCTH 3aIUCH U
BOCITPOU3BEICHUS
[PETHCTPUPYEMBIX CUTHAJIOB.




B03M0KHOCTb HACTPOMKH
apaMeTpoB UIbTPALH
CUTHAJIa C MOMOIIBI0 (PUIBTpPa
HIDKHUX 9acTOT, (PUIbTpa
BBICOKMX 4aCTOT, TIOJIOCOBOTO
(UIBTpa, PEKEKTOPHOTO
(bubTpa.

C nenbio yno0cTBa aHAIIN3a
CHTHAJIa, JI0JDKHA UMEThCS
BO3MOKHOCTb 3aIHCH
[PETHCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mocneayromen
BO3MOXHOCTBIO UX
TOCIIETYIOIIETO
BOCITPOM3BE/ICHHUS B JAHHOM
[1O (uMHUTHPYS PETUCTPALINIO
CHTHAJIa B PEXKMME PEaTbHOTO
BpEMEHN).

B cocrase: meTonnueckue
MaTEPHAIIBI JISI YIUTES U
00yJaronuXxcsi, OMMMCaHNE

O IKITIOYEHUST CEHCOPOB
mabopaTopun, UHCTPYKIMH 110
ncrons3oBanuio 110,
omnrcaHue JTabopaTOPHBIX U
[MPaKTUYECKUX PaboT, KOTOPOE
B TOM UYHCJI€ COAEPIKUT
[Ipe3eHTAIlIOHHBIE
MaTepHabl.
'YakoBka/KOpoOKka
mabopatopuu JOHKHA
obOecrieunBaTh yao0HOE
XpaHEHHUE U COAepKAaTh
MOJICKAa3KU JJIs1
[PACIOJIOKEHUSI CEHCOPOB U
YCTPOMCTB J1a00paTOPHH ISt
yI0OHOTO UCTIOJIB30BAHUS
MpernoaBaTeNisiMU U
00yUarOIUMUCS.

TexHonoruyeckas HaIlpaBJICHHOCTb

9. |O6pa3zoBaTenbHBIN
KOHCTPYKTOP JAJIst
[IPAKTUKH OJIOUHOTO
[IPOrpPaMMHUPOBAHUS C
KOMIUIEKTOM
TATYNKOB

PoGoToTexHUYEeCKUi Habop
MpeIHa3HaYeH JUTS U3yUeHHS
OCHOB POOOTOTEXHUKH,
nieTajen, y3ioB U
MEXaHHU3MOB, HEOOXO0TUMBIX
U1 CO3/1aHUS
POOOTOTEXHUYECKUX

YCTPOMCTB.

1 mT.




Ha6op npencrasisier coboit
KOMILJIEKT CTPYKTYPHBIX
DIIEMEHTOB, COCMHUTEIBHBIX
DJIIEMEHTOB U
PIIEKTPOTEXHUICCKIX
KOMITOHCHTOB.

Ha6op no3BoJisieT coouparts (u
POrPaMMHUPOBATH
coOupaemble MOJIEIIN), U3
DIIEMEHTOB BXOISIIHUX B €TO
COCTaB, MOJICTT MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
YIIPaBJICHUEM, B TOM YHCIIC Ha
KOJICCHOM XOJY, a TaK e
KOHCTPYKITUH, OCHOBAaHHBIX HA
MCII0JIb30BaHUU Tiepeaay (B
TOM YHCJIC YSPBIIHBIX U
3y04aThIX), a TaK K€ PhIUaroB.
CBETOIMOIHBI MaTPUYHBINA
TUCTIeH ¢ 0emo OICBETKOM
Ha KOHTPOJIIEpe

KonnuecTBo mopToB
BBO/1a/BBIBO/IA HA
KOHTpOJIJIEpE HE MEHee 6
KosnmuecTBO KHONIOK HE MEHee
4
O011EE KOINIECTBO
hjieMeHTOB: He MeHee 520 miT.,
B TOM YHUCJIE:

1) mporpamMmmMupyemMsblii 610K
yIIpaBICHUS, KOTOPBIA MOXKET
[paboTaTh aBTOHOMHO U B
MOTOKOBOM PEXKHUME;

2) CEpBOMOTOPHI

3) TaTYMK CHJIBI

4) MaT4nK pacCTOSIHUS

5) naT4MK 1BETA

6) akKyMynsTOpHas OaTapes
7) IlnacTukoBbIC
CTPYKTYpPHBIE DJIIEMEHTHI,
BKItOUas ephoprpoBaHHBIC
DIIEMEHTHI: OanKu, KyOuKH,
OCH U BaJjibl, COCJUHUTEIbHBIC
PIIEMEHTHI K OCSM, IIECTEPHH,
peIHa3HaYCHHbBIS IS
CO3JaHUSI YEPBSIYHBIX U
3yOuaThIX mepesad,




COCMHUTEIbHBIC U
KpETIe)KHBIE JIEMEHTHI,

7) IlporpamMHoe
oOecrieyeHne, UCIoIb3yeMoe
TUTS1 IPOTPaMMHUPOBAHUS
coOnpaeMbIx
[POOOTOTEXHUUECKUX MOJIEIICH
Y YCTPOMCTB, TOCTYIHO JJIS
CKauMBaHUS U3 CETH
uTepHeT

10,

O06pazoBaTeIbHBIN
Ha0op 10 MEXaHUKE,
MCXATPOHUKE U
POOOTOTEXHUKE

KOoMITIIEKT 1S M3ydeHUS
OCHOB JICKTPOHHUKHU U
[POOOTOTEXHUKHU

HaGop nomkeH ObITH
MpeIHa3HAYCH JIIS
[IpOBE/IEHUS yIEOHbIX
3aHATUHN 1O DJIEKTPOHUKE U
CXEMOTEXHUKE C LENbI0
3y4eHUs Hanbosee
[pacTpoOCTpaHEHHO U
DJIEMEHTHOI 0a3bl,
[IPUMEHSIEMON [Tt
MHXEHEPHO-TEXHHIECKOTO
TBOPUYECTBA YUALUXCS U
pa3paboOTKH yueOHBIX
Moieneit pobotoB. Habop
TOJI’KEH MO3BOJISITh YYaIIMCSI
Ha IPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHI
POEKTUPOBAHUS
[POOOTOTEXHUYECKUX
KOMILJIEKCOB Ha IIpUMepe
y4aeOHBIX MOJIeIeii poOOTOB, a
TaK)K€ U3yYUTh OCHOBHBIC
TEXHUYECKUE PELICHHS B
00macTu KUOEPHETUUYECKUX U
BCTPAMBACMbIX CHCTEM.

B cocTaB KoMIIeKTa J0KEH
BXOJIUTHh HAOOD
KOHCTPYKTHBHBIX 3JIEMEHTOB
U1 cOOpKU MakeTa
MaHUTYJSIIIIOHHOTO POOOTa,
KOMIUIEKT METaJUIMYECKUX
KOHCTPYKTHBHBIX 2JIEMEHTOB
U1 cOOpKU MakeTa
MOOUITFHOTO POOOTa U T.1I.

B cocTaB KOMIUIEKTa BXOUT
Ha0Op AMEKTPOHHBIX
KOMITOHEHTOB JJIs1 U3YUCHUS
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OCHOB 3JIEKTPOHUKH U
CXEMOTEXHUKH, a TAKXKE
KOMIUIEKT MPUBOJIOB U
TaTYMKOB PA3TUYHOTO TUIIA
11 pa3paboTKu
[POOOTOTEXHUUECKHUX
KOMILJIEKCOB.

B cocTaB KOMILIEKTa JOJIKHO
BXOJIUTh: MOTOPBI C
SHKOJIEPOM - HE MEHee 2 IIIT,
CEPBOIIPHUBO]T OOJIBIIION - HE
MeHee 4 11T, CEpBOIIPUBO/T
MaJbIli - He MeHee 2 IIT,
H(}paKpacHbIN 1aTYMK - HE
MeHee 3 1T, yIbTPa3ByKOBOM
TaTuMK - HEe MEHee 3 IIT,
TaTYUK TEMIIEPATYPHI - HE
MeHee 1 T, JaTdnk
OCBEILIEHHOCTH - HE MeHee |
1T, HA0OP PIEKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPHI,
KOHJICHCATOPBI, CBETO MO/ TBI
[Pa3IMYHOr0 HOMHHANA),
KOMILJIEKT IPOBOJIOB IS
OecraeqyHoro
[IPOTOTUIMPOBAHMUS, IIJIaTa
OecraeqyHoro
[MPOTOTUIIHPOBAHMUS,
AKKYMYJISITOP U 3apsiHOe
YCTPOMCTBO.

B cocTaB KoMIieKkTa JOKEH
BXOJIUTh IPOTPaMMHUPYEMbIH
KOHTpOJLIEP,
pOrpaMMHUPYEMBIii B cpejie
Arduino IDE wm
QHAJIOTMYHBIX CBOOO/IHO
pacmpoCTpaHsieMbIX cpeaax
pa3pabOTKH.
[IporpammupyemMblid
KOHTPOJLIEP JOJHKEH
00Ja1aTh OPTaAMU JUIS
MOIKITFOUEHUS ITUGPOBBIX U
QHAJIOTOBBIX YCTPOUCTB,
unrepdeiicamu TTL, USART,
I2C, SPI, Ethernet, Bluetooth
i WiFi.

B coctaB koMIUIeKTa JOJIKEH
BXOJIUTH MOJIYJTh
TEXHUYECKOTO 3PEHUs,




[IPEICTABISAIOMINNA COO0H
BBIYHCIIUTEIIBHOE YCTPONUCTBO
CO BCTPOCHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa siipa He MeHee 1.2
['T1, 00bem O3V - He MeHee
512 M0, 00beM BCTPOCHHOMI
namsTH - He MeHee 8 10),
WHTEIPUPOBAHHON KaMepon
(MakcUMaJIbHOE pa3pelieHne
BHJICOIIOTOKA, ITEPEIABAEMOTO
o unrepgeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJIb TEXHUYECKOTO
3peHUs T0JHKEH 001a1aTh
COBMECTHMOCTBIO C
[Pa3TUIHBIMHU
MTPOrPAMMHUPYEMBIMHU
KOHTPOJIIEpAMH C TIOMOIIHIO
untepdetricos - TTL, UART,
12C, SPI, Ethernet. Moxyns
TEXHUYECKOTO 3PEHHUSI TOJDKEH
IMETh BCTPOEHHOE
porpaMMHOE o0OecrieueHne
Ha OCHOBE ONEPaIl[MOHHON
crcTeMBl Linux,
[M03BOJISIIOIIEE OCYILECTBIISATh
HACTPOMKY CHCTEMBI
MaIIMHHOTO O0y4YeHHs
mapaMeTpoB HEUPOHHBIX
ceTeil st OOHapyKeHus
00BEKTOB, OINPEIEICHUS UX
MapaMeTpoB U JaJIbHEHIIEH
UICHTU(UKALIIH.

KowMmrekT gomkeH
obecreynBaTh BO3MOXHOCTh
W3y4eHHUs1 OCHOB pa3paboTKu
MPOrpaMMHBIX U amlapaTHbIX
KOMIIJIEKCOB MHKEHEPHBIX
CHCTEeM, pelieHuil B chepe
"MHTepHeT Bewiei', a Takke
pelieHuii B obmactu
POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEIIJIEKTa
Y MAaIlIMHHOTO OOY4EHHUS.
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UeTbipexoceBoit
yueOHBIN

YueOHbIit
[pOOOT-MaHUITYIISTOP
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[POOOT-MaHHUITYIISTOP
C MOAOYJIbHBIMHA
CMCHHBIMU

HacaJ KaMu

[peaHa3HayeH JJi1 OCBOCHUS
00y4JaIoUMHUCS OCHOB
[POOOTOTEXHUKH, JIJIS
[OITOTOBKH 00yYaroImuxcs K
BHEJJPEHUIO U MOCIEAYIOIIEMY
MCII0JIb30BaHUIO POOOTOB B
MPOMBIIIIIICHHOM
MPOU3BOJICTBE.

KonudecTBo oceli poboTa
MaHUITYJIITOPA - YETHIPE.
[IepemenieHne HHCTPYMEHTA B
[MPOCTPAHCTBE MO TPEM OCAM
TOJDKHO YITPaBJISATHCA
[I1arOBBIMH JIBUTATEIISIMHU.
Hanpsoxkenne nutanus
[1arOBbIX JIBUTATEJIEH HE
6onee 12 B.

CepBoaBUTATEN YETBEPTOU
0CH JIOJDKEH 00ecrieunBarh
[MOBOPOT MHCTPYMEHTA.

'Yroa noBopoTta
MaHHITYJISITOPAa HA OCHOBAHUH
BOKPYI' BEPTHKAJIBHOM OCH HE
meHee 180 rpagycos.

J151s onipeiesieHns MOJIOKEHUS
MaHUITyJISTOpa IPU OBOPOTE
BOKPYT BEPTUKAIBHON OCH
TOJI’KEH HUCII0JIb30BAThCA
SHKOJEP.

YToJ moBopoTa 3aHET0
rieya MaHUIYJISATOpa HEe
Menee 90 rpagycos.

'YT0J MOBOpOTA MEPEAHETO
rieya MaHUIYJISATOpa HE
menee 100 rpamycos.

J171s onpeiesieHus MOJIOKEHUS
3aJHETrO U MEepPEAHEro ey
MaHUIYJISITOPA T0JDKEH
MCIOJIb30BATHCS THPOCKOIL
Y011 IOBOPOTA 10 YETBEPTOU
ocu He meHee 180 rpaaycos.
JlomxHa OBITH BOBMOKHOCTh
OCHAIIIEHUS] CMEHHBIMHU
HacaJKkaMu (Hampumep,
nepkaTenb KapaHaamnia uin
(dbomacrepa, mprcocKa ¢
CEpPBOJABUTATEIIEM,
MEXaHUYECKOE 3aXBAaTHOE
YCTPOMCTBO €




CEPBOIBUTATEIIEM,
YCTPOMCTBO ISl JTa3€pPHOM
CPAaBUPOBKU UJIU YCTPOUCTBO
s 3D-1ieuartn).

Jl0JDKHA OBITH BO3MOKHOCTD
MO AKITIOYCHUS
TOTIOJIHUTEIBHBIX YCTPONCTB
(HampuMep, TpaHcopTepa,
penbca s epeMenieHus
po0oTa, myabTa yIpaBJIeHUs
TUMA JH)KOWCTUK, KAMEpbI
MAIlIMHHOTO 3PEHUS,
ONTHYECKOTO JaTurKa,
MOIyJIs1 OECTIPOBOHOTO
nocTyma.
PoOoT-MaHUTTYISTOP TOJDKEH
o0ecreunBaTh repeMeleHmne
HacaJ Ky B TIPOCTPAHCTRBE,
AKTUBAIMIO HACAJIKH,
BO3MO>KHOCTD TTOJTYICHUS
CUTHAJIOB OT KaMepbl 1
TaTYNKOB, BOBMOYKHOCTh
yIIpaBICHUS
TOTIOJTHUTEbHBIMU
YCTPOMCTBaMHU.

Marepuan kopmnyca -
anmroMuHanid. [{luamerp paboueii
30HBI (0€3 ydeTa HaBECHOTO
MHCTPYMEHTA U YETBEPTOU
ocu) He MeHee 320 MM.
HHuTtepdeiic moakiIoueHus -
USB.

J10JKEH UMETh BO3MOKHOCTh
AQBTOHOMHOI pabOThI U
BHEILIHETO YIPABJICHMUS.
YIIpaBIIsIOIIKUT KOHTPOJUIEP
MOJI’KEH OBITH COBMECTHM CO
cpenoii Arduino.
YIIpaBIsIOIKUN KOHTPOJUIED
COBMECTUM CO CPeIoi
nporpaMMupoBanus Scratch,
U S3IKOM IPOTPaMMUPOBAHUS
C.

JlomkeH o0ecrieunBaTh
MOBOPOT MO MEPBBIM TPEM
OCSIM B 3a/IaHHBIN YroJI U Ha
3a/1aHHBINA YTOJ1, IOBOPOT IO
YETBEPTOM OCH Ha 3aJIaHHBIN
YroJ1, IBH>KEHHE B




KoopauHatel X, Y, Z,
[epEMENIEHNE Ha 3aJJaHHOE
[pacCTOSsIHUE IO KOOPAUHATAM
X, Y, Z, nepenady JaHHbIX O
TEKYIIIEM TTOJI0KEHUH YIJIOB,
nepeaavy JaHHbIX O TeKYIIUX
KOOPAUHATAX UHCTPYMEHTA.
JlomKeH nmoanepKuBaTh
nepeMenieHue B JeKapTOBBIX
KOOPJAMHATAX U yIjiax
MOBOPOTA OCEH, C 33JIaHHOMN
CKOPOCTBIO U YCKOPEHHEM.
Tunbl nepeMenieHui B
IEKapTOBBIX KOOPAMHATAX:
TBIKEHUE 10 TPACKTOPUH,
TBIKEHUE TI0 TIPSIMOM MEKTY
TBYMSI TOUKAMHU,
MepenpbrIriBaHNe U3 TOUKH U
TOUKY (TepeHoC 00bEKTa).
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O06pazoBaTeIbHBIN
HaOOp A7 U3y4eHUs
MHOTOKOMITOHCHTHBIX|
POOOTOTEXHUUECKHIX
CHCTEM U
MaHHITYJISTITHOHHBIX
po60oTOB

O06pa3oBaTeIbHBIN KOMIUICKT
TOJDKEH OBITH MpeHa3HAuYeH
TUTST N3YYICHUS
[POOOTOTEXHUYECKHIX
TEXHOJIOTHI, OCHOB
MH(POPMAITMOHHBIX
TEXHOJIOTMI Y TEXHOJIOTHI
[MPOMBIIIEHHO N
AQBTOMAaTHU3AI1H, & TAKKe
TEXHOJIOT U1
MPOTOTUIIUPOBAHUS U
aJTUTUBHOTO MPOU3BOJCTBA.
B cocTaB KoMILIEKTa JOHKHO
BXOJIUTh:

1) UHTENnneKTyanbHbIi
CEpPBOMOJYJIb C
WHTETPUPOBAHHON CHCTEMOM
YIIpaBJICHHUS, IO3BOJISIONICH
00BEAUHSITH CEPBOMOTYIH
pyT ¢ APYroMm 1o
MOCIIeZIOBATEILHOMY
uHTepdelicy - He MeHee 6 1IT;
2) PoboToTexHnueckuii
KOHTPOJIJIEP MOYJIBHOTO
TUIIA, TPEACTABIISIIOITNI
co00i1 0HOTIIIATHBII
MUKPOKOMITBIOTED C
OIIEPALlMOHHOW CUCTEMOM
Linux, 00beIMHEHHBIH C
nepudepuiHbIM
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KOHTPOJJIEPOM C IIOMOIIIBIO
[1JIaThl PACIIUPEHHUS.
P0o0OTOTEXHUYCCKUI
KOHTPOJUIEP JI0JKEH
YIOBJIETBOPATH TEXHUYECKUM
XapaKTEPUCTHKAM: KOJI-BO
si7iep BCTPOCHHOTO
MUKpPOKOMITBIOTEPA - HE
MeHee 4, TAKTOBas 4acToTa
siipa - He meHee 1,2 I'T,
00neM O3V - He meHee 512
MO0, Hayimure uaTephencoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBBIE TIOPTHI TSI

1O JKJTFOYCHHS BHEITHUX
YCTpOMCTB, a Takke WiFi nmm
Bluetooth ans kommyHuKanu
CO BHEITHUMH yYCTPONCTBAMH.
PoboToTexXHMUEeCKHI
KOHTPOJUIEP JTOJDKEH
00ecreynBaTh BO3MOKHOCTh
[MPOTPaMMUPOBAHUS C
[TOMOTIIBIO CPEJCTB SI3BIKOB
C/C++, Python u cBoG01HO
[PacIIpOCTPaHSIEMOU CpeIbl
Arduino IDE, a Taxxe
YIIPABJICHHS MOJICTISIMA
[POOOTOTEXHUYECKUX CHCTEM C
noMouibio cpeasl ROS.

3) BerancnuTenbHBIN MOTYITh
CO BCTPOCHHBIM
MUKPOKOHTPOJIJIEPOM - HE
MeHee 1 IT.
BrrarciuTenbHbIA MOTYIIb
TOJKEH 00J1a1aTh
BCTPOCHHBIMH [IU(PPOBBIMU
MopTaMu - He MeHee 12 1T u
QHAJIOTOBBIMH TIOPTAMU - HE
MeHee 12 miT.
BprarciuTenbHbI MOLYIIb
TOJKEH 00J1a1aTh
BCTPOEHHBIM MOJYJIEM
OeCIpOBOIHOM CBSI3U THIIA
Bluetooth u WiF1 mis
CO3JaHHSs
anmnapaTHO-MPOTPAMMHBIX
[pELLIEHUH U
"'YMHBIX/CMapT"-yCTPOICTB




1 pa3paboTKU perieHui
"NuTepHer Benieil".
BprarciuTenbHbIA MOYIb
OJDKeH 00s1a1aTh
COBMECTHUMOCTBIO C
nepuepuiHbIMHE IIaTAMA
TSI TIOIKJTFOUEHHMS K CeTH
Ethernet u moaKFOUEHUS
BHEIIHEN CUJIOBOM HArpy3KH.
4) Mo 1yb TEXHHYECKOTO
3pEHUs, MPEICTABISIOINI
co00M ycTpOHCTBO Ha Oaze
BBHIYUCITUTEIIHHOTO
MHUKPOKOHTpOJIIEpa 1
MHTETPUPOBAHHON KaMephl,
oOecrneynBaroliee
[pacro3HaBaHUE IPOCTEUIINX
M300pakeHUI Ha MOJTyJIe 3a
CYEeT COOCTBEHHBIX
BBHIYUCITUTEIIBHBIX
BO3MOYKHOCTEM - HE MeHee |
11T,
Moynp TEXHUYECKOTO
3peHus JOKEeH 00ecneunBarh
BO3MOHOCTB OCYILIECTBIISITh
HACTPOUKY SKCITO3UIINH,
bananca 6enoro, HSV
COCTaBIISAIOLIUX, TUIOIIAIN
00Hapy>XUBaeMO# 001aCTH
M300pakeHUsI, OKPYTIIOCTH
0OHapy>XHBaeMOM 00J1aCTH
M300pakeHHUsl, MOJI0KEHHE
00Hapy>KMBaEMBbIX 00JIacTen
OTHOCHUTEIILHO JAPYT JIpyra
Mo1yllb TEXHUYECKOTO
3peHus JOKEeH UMETh
BCTPOCHHBIE HHTEP(EHCHI -
SPI, UART, 12C nwmm TTL s
KOMMYHUKAIIUH IPYT C
PYroM WM BHEITHUMHU
YCTpOKCTBaMH.

5) Kommuiekr
KOHCTPYKTHBHBIX 3JIEMEHTOB
U3 MeTaia asi COOpKu
MOJIEJIM MAHUITYJISITOPOB - HE
MeHee 1 IT;

6) KOMIUIEKT 37IeMEHTOB JIJIs1
cOOpKM BaKyyMHOTO 3axBaTa -
He MeHee | mT.




OOpazoBarenbHbBIN
POOOTOTEXHUUYECKUI
KOMIUIEKT JIOJDKEH COJIEPKaTh
HaOOp OMOIHOTEK
TPEXMEPHBIX MOJIENEN IS
[IPOTOTUIINPOBAHUS MOAEIIEH
MOOWJIBHBIX U
MaHHITYJISIIIOHHBIX pOOOTOB
pa3nuyHoro tumna. B cocras
KOMILIEKTA JIOJIKHBI BXOTUTh
WHCTPYKIIUU M METOTMUECKUE
yKa3aHus 10 pa3paboTke
TPEXMEPHBIX MOJIENEN
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIITIOHHBIX pOOOTOB €
Pa3TMYHBIMU TUIAMH
KHHEMATUKH (yriaoBas
KHHEMaTHKa,
[JT0CKO-TIapaJuIeTbHas
KHHEMaTHKa,
menpTa-kuHematnka, SCARA
VTH PhIYaKHAst KHHEMATHKa,
miargopma CTroapra u T.11.).
O06pa3zoBaTeIbHBII
POOOTOTEXHUUECKHI
KOMILJIEKT JI0JKEH COJIePKaTh
MHCTPYKIUU IO
[MPOEKTUPOBAHUIO POOOTOB,
MHCTPYKLUU U METOIUKU
OCYILIECTBICHUS MH)KEHEPHBIX
[pacdeToB pu
POEKTUPOBAHUH (PacyeThl
Harpy3Kd 1 MOMEHTOB, pacyeT
MOIIHOCTH ITPUBOJIOB, pacyeT
napaMeTpoB KHHEMATUKH U
T.11.), UHCTPYKIIMH 10
pa3paboTKe cucTeM
YIIpaBJICHUS U MPOrPAMMHOTO
oOecrieueHus Il yIpaBICHUs
poOoTaMu, UHCTPYKITUH U
METOJIMKH IO pazpaboTke
CHCTEM YIPaBJIECHHUS C
HJIEMEHTaMU UCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00y4deHusl.

KommbrotepHoe 000py1o

BaHHC
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HoytOyk

Dopm-pakrop: HOYTOYK;
DKecTkas, HeoTKIIIOYaeMast
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KJIaBHaTypa: HAJIMYUE;
Pycckas packiiagka
KJIAaBUATYPBI: HATUIHC;
/lnaroHainp 5KpaHa: HE MEHEe
15,6 O10MMOB;

Paspemienue 3kpana: He
MeHee 1920 x 1080 mukceneit;
KosnnuecTBo snep
poreccopa: He MeHee 4;
KosnmuecTBO NOTOKOB: HE
MeHee 8;

bazoBast TakTOBas 4acTOTA
npoueccopa: He menee 1 ['T';
MaxkcuManbHas TAKTOBas
yacToTa Ipoleccopa: He
Mmenee 2,5 I'T;

Kbsmi-namsats mporeccopa: He
MeHee 6 MOaliT;

O0beM yCTaHOBIICHHOM
OIEepPaTUBHOMN NaMSITH: HE
MeHee 8 1'0aiiT;

O6beM moaaepKuBaeMoit
OTICPATUBHOM MaMATH (JIIs
BO3MOKHOCTH PACIIIUPEHUS ):
He MeHee 24 '0aiiT;

O6beM HakomuTens SSD: He
Mmenee 240 ['0aiit;

Bpemsi aBTOHOMHOM pabOThI
oT OaTapeu: HEe MeHee 6
4acoB;

Bec HoyTOyKa C
YCTaHOBJICHHBIM
AKKyMYJIsITOpOM: He Oosee 1,8
KT

Buemrauit uatepdeiic USB
cranjapta He Huxe 3.0: He
MEHEe TpeX CBOOOTHBIX;
Buemrauit natepdeiic LAN
(Mcroab30BaHUE
MEPEXOTHUKOB HE
MPEeTyCMOTPEHO): HATUYKE;
Hannune monynen u
UHTEpQeiicoB
(McToIB30BaHUE
MEepPeXOJHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBoiHas cBsizb Wi-Fi:
HaJTH4YKe C TIO0JICPIKKOM




craugaprta IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
MaHunyasTOp "MbIIIB'":
HAJINYHE;
[IpenycraHoBiIeHHAs
OTIEpaIIMOHHAsI CUCTEMA C
rpaduaecKkumM
M0JIb30BATEIHCKIM
uHTEpdeiicom,
oOecmieunBaromas padoTy
pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[PUJTOKEHUI: HAJTMYHE.

14,

Tenexka -
XPaHWIUIIE

HOYTOYKOB

THUII KOpITyca: METAJI,
BO3MOXHOCTh O€3011aCHOTO
3alUIIIEHHOTO 3aMKOM
XpaHEHUsS] HOYTOYKOB!
HaJTUJHe;

BO3MOKHOCTD 3apsIJIKU
HOYTOYKOB: HaJTM4HeE,
[MOIepKKA HOYTOYKOB U3
KOMILJIEKTa MOCTaBKH;
Hannyre poyrepa Wi-Fi
crangaptra 802.11n wim
coBpeMeHHee: | mT.
[M0/ICpKKA HOYTOYKOB U3
KOMILJIEKTa MOCTaBKH;
KOJIMYECTBO HOYTOYKOB: OT 6
MITYK, TOJIJIepkKKa HOYTOYKOB
13 KOMILJIEKTA MIOCTaBKH;
Hanpsioxenue nutanus: 220
B\50 I';

[ToTpebnsemast MOIITHOCTh, BT
(makcumym): 2500;
[ToTpebnsemslii TOK, A
(Makcumym): 12;

/InmuHa mHypa
DIIEKTPONUTAHUS: OT 2,5
MeTpa;

3aiuTa OT nepeHanpsHKeHuUs,
KOPOTKOTO 3aMbIKaHUSI:
HAJIUYUE;

Kouseca i nepeaBukeHus ¢

TOPMO30M: HAJIMIUC.
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