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, IEHTPOB OEPA3SOBAHMUS
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 CyOheKkTOB Poccuiickoit denepanny, BOSHUKAIONMINUX MPU PeaTi3allii PerHOHATBHBIX
MIPOEKTOB, 00ECIeUNBAIONINX JOCTI)KEHUE LIeJiei, MoKa3aTeledl M pe3ylbTaToB (enepatbHbIX
MPOCKTOB, BXOMAIIMX B COCTAaB HalmMOHaNbHOro mpoekra "OOpazoBaHue", B pamKax
rocyaapcTBeHHo# mporpamMmbl Poccuiickoit ®@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. Y1BepauTh npunaraembie Metoanueckue peKOMEHAAlNU 110 CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACIONIOKEHHBIX B CEIbCKOW MECTHOCTH U MaJlbIX TOpOJaXx,
LIEHTPOB 00pa30BaHMsI ECTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HaIpaBIIEHHOCTEH B pamMKax
PErHMOHANBHBIX MPOEKTOB, 00ECIeYNBAIOIIUX JOCTHKEHHE IIeNel, ToKa3aTeleil 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-HAYUYHOM U TEXHOJIOI'MYECKOU
HAIIPABJIEHHOCTEH

1. O01ue moJ10KeHUSA

Hacrosmme Metoanaeckue pekoMeHaanun (anee - PexoMeHaanum) HarpaBiieHbl Ha oOecrieueHue
€IMHBIX OpPraHM3allMOHHBIX W METOJUYECKHX YCIOBHHM cO3JaHUs M OOIIMX TMOJXOJ0B K
(GYHKIIMOHUPOBaHUIO B 0011€00pa30BaTeNIbHBIX OPraHU3alUsAX, PACIOJIOKEHHbIX B CEIbCKON
MECTHOCTH M MaJbIX rOpojiaX, LIEHTPOB 00pa30oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOI
HarnpaBiieHHocTel "Touka pocra", B mensx oOecmedeHUs peanusanuu (eaepalbHOTO IMPOCKTa
"CoBpemeHHas mkoja" HalMOHAIBHOTO npoekTa "O0pa3oBanue" (nanee - deaepaabHbIN MTPOEKT), B
TOM YHUCJI€ YCTAaHOBJICHUS TPeOOBAHMI K pe3ylbTaTaM HCIOIb30BaHUS cyOcuanu u3 eaepanbHOro
Oromkera Oromkeram cyOonekToB Poccuiickoit ®denepauun Ha co(UHAHCUPOBAHHE PACXOJHBIX
o0s3arenscTB cyobekToB Poccuiickoit denepanivy, BOSHUKAIOMINX MIPU PeaInu3alii peruoHaIbHbBIX
MIPOEKTOB, OOECHEeUMBAIOIINX JOCTH)KEHUE IleNiel, MokaszaTelneil U pesynbrara (enepaibHOro
npoekta "B 001eo6pazoBaTeNbHBIX OpraHU3alUsIX, PACIOJOXKEHHBIX B CEIbCKOM MECTHOCTH H
MajblX TOpOAAX, CO3/JaHbl M (PYHKIMOHUPYIOT IEHTPhl OOpa30BaHUS €CTECTBEHHO-HAYYHOU H
TEXHOJIOTMYECKOW HapaBiIeHHOCTEN" .

[IpuBeneHHble B HacTosUX PexomMeHpanusx TpeOOBaHUS SBISIOTCS MHUHUMAaIbHBIMU. OpraHsl
UCIIOJIHUTENBHOM BiacTu cyObekToB Poccuiickoit deneparnu (opraHbl MECTHOTO CaMOYITPABIICHUS)
IpU peau3alid MEpOIpPHUITH MO CO3MaHuI0 U (YHKIMOHUPOBAHUIO B 00IIE00pa30BaTEIbHBIX
OpraHMU3aIUsaX, PACIIONOKEHHBIX B CEIbCKOW MECTHOCTH M MaJbIX IOpoJax, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHOH W TEXHOJIOTMYECKOW HarpasieHHocTei "Touka pocrta" (mamee - LleHTpsI
"Touka pocTa') BIpaBe oOecrieunBaTh TPEOOBAHUS, MPEBBIMIAIOIINE YCTAHOBIEHHBIE HACTOSIIIUMU
Pexomenpanusmu.

Henssmu  cozmanus LlentpoB "Touka pocra" sBisieTcs COBEPLIEHCTBOBAHME YCIOBHM Ul
MOBBIIIIEHUS] KauecTBa 00pazoBaHMs B 00LIe00pa30oBaTEIbHBIX OPraHU3aAIUAX, PACHOJIOKEHHBIX B
CEeNIbCKOM MECTHOCTH M MaJlblX TOpOJax, PACHIMPEHUsI BO3MOXKHOCTEH OOYy4arolIUXCsi B OCBOSHUH
y4eOHBIX TMPEIMETOB €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOH HampaBieHHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHUYECKOH HalpaBIEHHOCTEH, a Takxke



IUTSL TIPAKTHYECKOM OTpabOTKK yueOHOTro Marepuaina 1o yueOHbIM npeameraMm "@usuka", "Xumus",
"buonorus".

Lentpst "Touka pocra" obecreurnBaoT MOBBIIICHHE 0XBaTa 00ydJaoNIMXCsi 0011e00pa3oBaTeIbHBIX
opraHmauHﬁ, PacCIioJIOKCHHBIX B CEIbCKOM MECTHOCTH ¥ MaJBIX T opoJax, MnporpaMmmaMunu
OCHOBHOTO OOIIEro M JOIOJHUTEIBHOTO 00pa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOU
HAIPaBJICHHOCTEH ¢ UCHOIb30BaHUEM COBPEMEHHOTO 000PYAOBaHHUS.

Oprann3anroHHO-TEXHUYECKOE, METOIMYECKOe U WH(POPMALMOHHOE COTPOBOXKICHHE CO3JaHUS B
cyopekTax Poccuiickoit ®enepanmu IlentpoB "Touka pocra" ocymectBiusier DenepanbHoe
roCyJIapCTBEHHOE aBTOHOMHOE oOpazoBarenpHOe yUpexIeHuE JIOTIOJTHUTEIIHHOTO
npodeccuoHalbHOTO OOpa3oBaHus "AkagemMHs pealu3aluu TOCYAAPCTBEHHON TMOJMTUKH H
npo(hecCHOHATFHOTO ~ pa3BUTHS  paOOTHUKOB  00pa3oBaHMs MUHHCTEPCTBA  MPOCBEHICHUS
Poccuiickoit ®eneparnuu (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 ¢eaepaipbHoro mpoekta "CoBpemMeHHas IKoia", TaKk U B paMKaxX HHBIX
MPOrpaMM U TPOEKTOB 3a CUeT CpeAcTB OromkeToB cyObekToB Poccuiickoit denepanuu, cpencts
MECTHBIX 6IO)1)K€TOB u BH@6IO}1)K€THBIX HCTOYHHKOB.

Coznanme LlenTpoB "Touka pocra" ocymiecTBiseTcs Ha 0aze 001eo0pa3oBaTebHBIX OpTraHUu3aIlHi,
PAaCIIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MAJIBIX FOpOJax, MpU 3TOM B IIEPBYIO OYEPEab CO3/IaHUE
HenTpoB "Touka pocta" peKOMEHIyeTCsl OCYIIECTBIISITh B OPraHU3AIMAX, TOKA3bIBAIOIINX HU3KHE
o0Opa3oBaTeNibHbIE PE3YIbTATHI.

B cnydae cozmanms Llentpa "Touka pocta 3a cuer cpeacTB cyocuanu u3 genepanbHOro OrKeTa B
pamkax denepanbHoro mnpoekta "CoBpemeHHas mkosa" cyOobekT Poccuiickoit ®deneparuun
oTpeenseT:

- Opral WCIIOJHHUTEIBHOM BiacTu cyObekra Poccuiickoit ®enepanuu, OTBETCTBEHHBIA 32
pealin3alnuio MEpONpUATHN MO cO3JaHuIo0 U olecrneueHuto pyHkuuoHupoBanus Llentpos "Touka
pocta" Ha Tepputopuu cyorekra Poccuiickoit deneparuu (PerroHanbHbIil KOOPIUHATOD);

- KOMIUIEKC Mep (IOPOXKHYIO KapTy) Mo co3faHuio u GpyHkuunonupoBanuto Llentpos "Touka pocta"
coryacHo [Ipunoxxenuto N 1 k HacTosiuM PexoMeHnanusim.

Kommnekcom mep mpu3HaAeTCsl MJIaH MEPONPHUSITH HAa OYepeAHON IO M IBYXJIETHUN IJIaHOBBIN
MEpHOJ, MPeIyCMaTPUBAIONINI MEPONPUATHS IO CcOo3JaHui0 U (yHKIHOHUpOBaHHIO LleHTpoB
"Touka pocrta", BKIIOYAIOIIUN B TOM YHCIIE:

MEpOTIPUATHS, HallpaBJIeHHbIE Ha co3anue U oTkpbiTue LlenTpoB "Touka pocra";
MEpOTIPHUATHS, HallpaBJIeHHbIE Ha oOecnieueHue pynkunonuposanus Llentpos "Touka pocra';

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

MEpOINIPUATHS IO  KOHTPOJIIO  JOCTH)KEHHS  MHMHHMMAJBHBIX  IIOKa3aTeled  CO3laHus U
¢ynkumonuposanus Llentpos "Touka pocra'.

PernonansHbIi KOOpAUHATOP B COOTBECTCTBHUU CO CPOKAMHU, YCTAHOBJICHHBIMU B HpI/IJ'IO)KCHI/II/I N1k
PCKOMCHI[aI_[I/I}IM, YTBCPIKIAACT:



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

- IIepeYeHb N0Ka3aTelel U MHIMKATOPOB, COOTBETCTBYIOIIMX MpuBeIeHHBIM B [Ipmiioxxennn N 2 k
HacTosIIMM PexoMeHaanusamM, UX 3HaUCHUI;

- IepeyYeHb 0011e00pa30BaTEIbHBIX OPraHU3aAIHiA, PACTIOIO0KEHHBIX B CEJIHCKONH MECTHOCTH U MAJIbIX
ropogax, Ha 0a3e KoTopwix TIuianupyercs cosnanue lLlentpoB "Touka pocra" (mo dopwme,
npenacraBieHHoN B [Tpunoxenuu N 3);

- TumnoBoe Ilomoxxenne o LleHTpe 00pa3oBaHUS €CTECTBEHHO-HAYYHOH W TEXHOJOTHYECKOU
HarnpasiienHoctelt "Touka pocra" (Ilpunoxxenne N 4).

Coznanne nentpa "Touka pocta" Ha 6aze 001I€00pa30BATENHHON OPraHU3AIMK JOMYCKAETCS KaK
MyTEM BBIICTICHUS COOTBETCTBYIOIIEIO CTPYKTYPHOTO TOApa3AeieHnus o0meo0pa3oBaTebHON
OpraHu3aIlid, TaK 1 0€3 BBIICICHHUS OTICIFHOTO TIOIpa3IeTICHHS.

OO6meoOpa3oBarenpHas OpTraHW3allds M37aeT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUH
pykoBomutenst Ilentpa "Touka pocra" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIIMOHHPOBAHUE U
pa3BUTHE), a TAKXKE O cO3JaHNM LIeHTpa "Touka pocTa" U yTBEpKIEHUH MOJIOKEHUS O JEeSITeIbHOCTH
enTpa "Touka pocra".

PernonanpHblii KOOpAMHaTOp He mo3aHee AHA OTKpeITUs Llentpa "Touka pocrta" oOecnednBaer
pasMelnieHne B creruanbHo co3gaHHoM pazzaene "llentp "Touka pocra" odwuimamsHOTO caiTa
oOuieo0pa3oBaTeIbHOM  OpraHu3alud B MH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON  ceTH
"Unrepuer" uadpopmanuu o co3ganuu u GpyHkuunonuposanuu Llentpa "Touka pocra", B TOM ymucie
nHpopmanuu 00 oOpaszoBaTenbHBIX Tporpammax, obOopymoBanuu Ilentpa "Touka pocra",
IUTAHUPYEMOM PpEeXHME 3aHATUN 00ydaroluxcs, IUIAHUPYEMBIX MepomnpusiTusix. B cozmaHHOM
paszzaene opUIMaIBEHOTO caifTa 00pa3oBaTeNbHOM OpraHU3alK TaKkKe pa3MelaeTcss HHPopMaius o
HanroHajgbHOM mpoekTe "OOpa3zoBaHue" (B TOM 4YHCIE JIOTOTHII), aapec caiTa W oQHUIHaTbHAS
CUMBOJIMKa MuHHCTEepCcTBa TpocBenieHus: Poccuiickoit @enepanuu.

Pernonanpubiii KoopanHaTop obecneunBaeT nHhopmupoBanue denepanbHOro ornepaTopa B ciiydae
co3zaHus Ha Tepputopuu cyobekra Poccmiickoit ®@enepanuu LlentpoB "Touka pocrta" B pamkax
UHBIX TMpPOrpaMM U TMPOEKTOB, HE OTHOCAUIMXCS K peanu3aiuu (eaepaibHOro IPOeKTa
"CoBpemMeHHasl IIKoJIa" HaMOHAIBbHOTO TpoekTta "OOpazoBaHue", 3a CYET CPEACTB OFOIKETOB
cyowsektoB Poccuiickoit Denepannu U (MIIM) CPEACTB MECTHBIX OFOJKETOB M (MJIM) BHEOIOKETHBIX
HMCTOYHUKOB, a TaK)Ke HalpaBlieHHe Ha coriacoBaHue denepanbHOMYy OMNEpPaTOPy KOHIICIUH
co3faHus U (PyHKIIMOHUPOBaHUs Takux LIeHTpoB.

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

Coznmanne llentpoB "Touka pocra" mnpeamnonaraeT KOMIUIEKC YCIOBHH IO OCHAILEHHUIO
o0pa3oBaTeNbHBIX OpraHu3aluii 00OpyIOBaHHEM, pAcXOJHBIMU MaTepHajaMM, CpeACTBaMHU
oOy4eHHs W BOCHUTAaHUS JUISI JIOCTH)KEHUS 00pa3oBaTelbHbIX pE3yJAbTaTOB MO MPEAMETHBIM
obOmactssm "EcrecTBeHHO-HayuHble mpeamertsl’, "EctecTBeHHble Hayku', '"MaremaTnka u
unpopmaruka"”, "OOmecTtBo3HaHue U ecrtectBo3HaHue", "TexHomorus", 00pa30BaTENbHBIX
porpamm oo11ero 06pa3oBaHusl €CTECTBEHHO-HAYYHOM M TEXHOJOTMUECKOW HapaBICHHOCTEH, pH
peanu3aiy KypcoB BHEYPOUHOU JEITEIbHOCTH U JOMOJHUTEIbHBIX 00IIEPa3BUBAIOIIUX TPOrpaMM
€CTECTBEHHO-HAY4YHON U TEXHUYECKOW HAIPaBJIEHHOCTEN.



[lepeuens HampaBineHHOCTEH peanmu3yemMbix Ha 0asze LlenTpoB "Touka pocra" 00pa3oBaTEIBHBIX
IporpaMM MOXKET OBITh pacUIMpeH B 3aBUCUMOCTH OT HMMEIOLIMXCS y 00Ieo0pa3oBaTeIbHbBIX
OpraHu3aIvii yCIOBHIA, a TAKXKE MOTPEOHOCTEH yUaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Co3nanne nenrpa "Touka pocrta" mpennojaraet pasBuTHe 00pa30BaTENbHOW HH(GPACTPYKTYPHI
o0meoOpa3oBaTenbHONl  OpraHM3alid, B TOM 4YHCIE€ OCHAIIeHHE 0011eo0pa3oBaTeIbHON
OpraHMU3aLUH:

- o0opynoBaHHEM, CpeACTBaMH OOY4YeHHS M BOCIHTAHHS I H3yd4eHUs (B TOM 4YHUCIE
SKCIIEPUMEHTAJILHOTO) TMPEAMETOB, KYypCOB, MAUCHUIUIMH (MOJAYyJIel) €CTECTBEHHO-Hay4YHOU
HAIpaBJIEHHOCTM Y  TEXHOJOIMYECKOM  HANpaBJIEHHOCTEM TpU  peaju3alud  OCHOBHBIX
0011e00pa30BaTENbHBIX MPOrpaMM M JIOTIOJHUTENBHBIX 00I1€00pa30BaTeIbHbIX NMPOTpaMM, 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 NPOTPAMMHUPOBAHHMS, pEANHU3alUA  POTPaAMM
JOTIOJTHUTEIHLHOTO 00pa30BaHUs TEXHUYECKON U €CTECTBEHHO-HAYYHON HANPaBICHHOCTEH U T.1.

- KOMIIBIOTEPHBIM U HHBIM 06OPYJIOBaHI/IeM.

[lepeueHb, MUHUMaIbHO HEOOXOIUMBbIE (YHKIHOHAIbHBIE W TEXHUYECKHE TpeOoBaHUA H
MUHUMAaJbHOE KOJIMYECTBO OOOpYIOBaHUS, pACXOJHBIX MaTEpHaJioB, CPEICTB OOydyeHUs U
BocruTanus Uil ocHameHus LlentpoB "Touka pocra" (manee - WHOPaCTpyKTYpHBIH JIHCT),
onpezensoTcs PernoHaqbHBIM KOOpPAWHATOPOM C ydeToM l[IpumepHoro mepeuHsi 000pyaAOBaHUS,
PacXo/JHbIX MaTepUaloB, CpeACTB OOydyeHUs M BOCHHUTAHUS S CO3JaHUs U oOOecreueHus
(GYHKIIMOHUPOBAHUS  LIEHTPOB  OOpa30BaHMsSI  €CTECTBEHHO-HAyYHOM W TEXHOJIOTHUYECKOM
HarnpaBiieHHOCTH "Touka pocra" B o00meoOpa3oBaTeNbHBIX OpPraHU3alUsIX, PaCHOJIOKEHHBIX B
cenbCKOM MecTHOocTH ©  Manbix ropomax ([Ipunoxxkenme N 6), TPUMEPHOTO THIIOBOTO
MH(QPaCTpyKTYpHOTO JHCTa, ompenenseMoro @deaepanbHbBIM ONEPATOPOM, M  HACTOSALIUX
Pexomenpamnuii.

B  pamkax  ocHameHus ~— oOmieoOpazoBaTeNbHBIX — OpraHU3amui  1pu  (GopMUpPOBaHUHN
uHppacTpykTypHOro jucra cyorekr Poccuiickoii denepanuu BrpaBe BeIOpaTh CTaHIAPTHBIN WM
NpOQUIBHBIN KOMIUIEKT 000pYA0BaHUs, MPEACTABICHHBIH B MPUMEPHOM IepeuHe 000pyIAOBaHMUs,
PacXoIHBIX MaTEepUAJIOB, CPEICTB 00yUeHHS U BocnuTaHus s ocHameHus Llentpos "Touka pocra"
(ITpwtoxxenue N 6). Jlns MaJOKOMIUIEKTHBIX 0O0Ie00pa3oBaTeIbHBIX OpraHu3anuii <I1> oObeM
€IMHULL CPeJICTB OOyUeHUsI U BOCIUTAHUS (POPMUPYETCS] B MEHBIIIEM KOJIHUYECTBE.

<1> ManokommiekTHON 00meoOpa3oBaTeNbHOM OpraHu3alel B  paMKax pealu3aluu
MEPONPHUATHII MO CO3AAHUI0 U  (PYHKIMOHUPOBAHUIO LIEHTPOB €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOW  HAampaBJICHHOCTEH  mpu3HaeTcsa  oOimreoOpasoBaTenbHas  OpraHu3alus,
YHCIIEHHOCTh KJIACCOB-KOMILUIEKTOB B KaXKJOW M3 Mapajjienieil KOTOpod cocTamisieT He Oonee 1
€IMHHULIBI.

[IpounbHBI KOMIUIEKT 000pyIOBaHMS MOXKET ObITh BBIOpaH [Uii 00IIe00pa3oBaTEIbHbBIX
OpraHu3alvii, UMEIIUX Ha MOMEHT co3JlaHus LeHTpa "Touka pocTta" HabOp cpelIcTB 0OyueHHs U
BOCIMTAHUS, MOKPHIBAIOIINNA CBOMMM (PYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu u3ydeHuu npeameron "dusuka", "Xumua" u "buonorus".

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



00pa30BaTEeNbHBIX PE3yNbTATOB OOYYAIOIMIMMHUCS IO TPOrpaMMaM €CTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKOH  HaNpaBIEHHOCTEH, BO3MOXXHOCTb YIJIYyOJE€HHOTO HM3Y4YEHHUS  OTACIbHBIX
MPEeIMETOB, B TOM 4Hcie i (popMHUpOBaHHUS H300pETaTeNbCKOro, KPEaTHBHOTO, KPUTHYECKOTO
MBIIUICHUS, pa3BUTUS (PYHKIMOHATLHON T'PAMOTHOCTH y 00YJaOLINXCsl, B TOM YHCIIE €CTECTBEHHO-
Hay4YHOU U MaT€MAaTHYECKOU.

[Ipu dopmupoBannr MHPPACTPYKTYPHOTO JHCTAa M3 MPO(PHUIHLHOTO KOMIUIEKTa B 00S3aTEIbHOM
MOPSIIKE 00ECIIEYMBACTCS BBIOOP CPEIICTB OOyUSHUS U BOCIIMTAHUS HE MEHEE YeM 110 TPEM YIeOHBIM
npeametam ("®uzuka", "Xumus", "buonorus") u KomneloTepHOro 000pynoBanus. OcTaBIIMecs IO
UTOraM OIpe/ETIeHUs 0053aTEIbHOTO 000PYAOBAHUS CPENICTBA, MPEAYCMOTPEHHBIE ISl OCHALCHUS
IlenTpa "Touka pocra", pacmpenenstorcs Ha MPHOOPETEHUE OTMOJHUTEIHHOTO O000pYIOBaHMUS,
BXOJIALIETO B MEpeueHb 000PYyJOBaHUS, PACXOIHBIX MaTEPUAIIOB, CPEICTB OOYyUEHHS] U BOCIIMTAHUS
npoduibHoro komiekra (IIpunoxennue N 6 K METOAUYECKUM PEKOMEHIAIHSM).

[Ipu BbIOOpPE JOMOJHUTENBHOTO OOOPYAOBAHUS TaKXKe CIEIyeT YYMTHIBaTh CHEUU(UKY H
noTpeGHOCTH OTpaciiell 3KOHOMUKHU cyobekTa Poccuiickoit @enepanuu.

PernonanpHblii KOOpAUHATOP OOECHEUMBAET COTJACOBaHHME C(POPMHUPOBAHHOIO B COOTBETCTBHM C
TUNIOBOM (opmoii uHppacTpykTypHoro nucra ¢ denepaabHbIM ONEPATOPOM B COOTBETCTBUHU C
periiaMeHToM, onpenensieMbiM denepaabHbIM ONIEPaTOPOM.

[Ipy HampaBieHWM Ha COTJIACOBaHWE HH(PPACTPYKTYPHOTO JIMCTA, COJCPIKAIIETO CTaHIapTHBIC
KOMIUIEKTHI, PernoHanbHbINA KOOpAWHATOP mpeaocTaBiiseT (1mo hopme DenepaqbHOTO oneparopa):

- MOATBEPKJIEHUE OTCYTCTBHUS B COOTBETCTBYIOIIHUX OOpPa30BaTEIHHBIX OPraHMU3AIUAX, OCHAIICHHUE
KOTOPBIX IJIAaHUPYETCs, 000pyIOBaHUS, PACXOIHBIX MAaTEPUAJIOB, CPEACTB OOYYEHUS U BOCIIUTAHUS,
YKa3aHHBIX B NI€pEYHE CTAaHJAPTHOTO KOMILIEKTA;

- IOATBEPXKJIEHNE HAIN4us (1100 obecnieueHre Hauausi 10 MoMeHTa ocHamenus [{entpos "Touka
pocta") YCHOBUH HJIsi XpaHEHHS M HCIIOJBb30BAaHUS XHMHUYECKHX PEAKTHBOB, B TOM YHCIIE
HEOO0XOMMOTO 000pYyIOBaHMsI, BKItOUas IMKad BBITSDKHOW MaHOPAMHBIN W mKad ISl XpaHEHUS
XUMHUYECKUX PEaKTUBOB OTHEYNMOPHBINA, coryiacHo [lepeuHto cpencTtB oOydeHHs W BOCIHTAHHS,
HEOOXOMUMBIX I peanu3anuyd oO0pa3oBaTENbHBIX IPOTrpaMM HAYaJIbHOTO OOIero, OCHOBHOTO
o01mero u cpemHero oomero oopa3oBaHus, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUIM O0y4YeHUS,
HEOOXOJUMOTO TMpPU OCHAIICHUH OO0IIe00pa30BaTeIbHBIX OpTraHM3alliii B IEJSIX peaJu3aiuu
MEpONPHUATHI IO COACHCTBUIO CO37aHHI0 B cyObekTax Poccuiickoit ®dexepanuu (MCXoAs W3
MPOTHO3UPYEMOl  MOTPEOHOCTH) HOBBIX MECT B  00Ie0o0pa3oBaTeIbHBIX  OpPraHU3alUsIX,
yTBEpKJACHHOMY ITprKka3zoM Munnpocsemenus Poccun ot 3 centsaops 2019 r. N 465.

O6pazoBaresnbHble OpraHu3aluy, Ha 0a3e KOTOPbIX co3aarTcs U GpyHKuuoHupyroT LlenTpsr "Touka
pocta", IOJKHBI COOTBETCTBOBATh JCUCTBYIOIIUM TpPEOOBAHUAM K YCTPOMCTBY, COJCPIKAHUIO U
OpraHu3aIuy pexkuma padboThl 00pa30BaTEIbHBIX OPraHU3alUi ¥ UHBIM HOPMATHBHBIM ITPABOBBIM
aKTaM, ONpPEACISIOIMIMM TPEOOBaHUS K OpraHU3alMKM OOIIEr0 M JIOTIOJHUTEILHOTO OOpa30BaHUS
neTei.

[Tomemenus (QyHKIMOHANBHBIE 30HB, B TOM 4YHCIEe YdeOHble KaOMHETHl (U3UKU, XUMUH,
ouonorun) Lentpa "Touka pocta" pekoMeHIyeTcs pacnoiaraTh B mpeaenax 0JHOTO 3/IaHusl.

IIpoextupoBanue, 30HUpoBaHue nomemeHuii LlentpoB "Touka pocra" M ompeneneHue AU3aiH-
PELIEHNH OCYLIECTBIISIETCA C YY€TOM PYKOBOJCTBA IO IPOEKTHPOBAHMIO LIEHTpoB "Touka pocta",
YTBEP)KIaeMOT0 (esiepaibHbIM OIIepaTOpPOM.

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



0C00EHHOCTH 000PYI0BaHUS, PACXOIHBIX MATEPHAIIOB, CPEICTB OOYUCHHS ¥ BOCITUTAHHS, KOTOPBIM
Oyznet obecrieunBaThCsl 0Opa3oBaTeNbHAS OPraHU3AIIHS.

[Ipoexr 3onupoBanus mnomemieHuit IlenTtpoB "Touka pocta" mnpexncrasisiercs DeneparbHOMY
oTIepaTopy OJHOBPEMEHHO C MPECTaBICHUEM HHPPACTPYKTYPHBIX JIHCTOB.

4. Opranu3zanus o0pa3oBaTebHOU 1eATEIbHOCTH

OOpazoBarenbHast JeATeNbHOCT, Ha 0Oaze weHTpoB "Touka pocrta" ocymiecTBiaseTcss IO
00pa3oBaTEJILHBIM IIPOTPaMMaM OOIIETO U IOTIOIHUTEIFHOTO 00pa30BaHHUs.

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

Hanpasnenus peanusyeMbIX ¢ HcCHoJib30BaHueM pecypcoB LlentpoB "Touka pocta" mporpamm
OTpEJENAOTCI B COOTBETCTBUM C METOJUYECKMMM MaTepuallaMd U pPEKOMEHAALUIMH,
YCTaHABJIMBAEMbIMU U aKTyaJIn3upyeMbIMU DeiepalibHbIM ONEPaToOpoM.

Ha ©Oaze nentpoB "Touka pocrta" oOecneunBaercs peaiau3anusi 0Opa30BaTENbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHON U TEXHOJOTWYECKOW HaIpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSAMH 3aKOHOJATENIbCTBA B chepe 00pa3oBaHMsI U C YI€TOM pekoMeHAanuii deaepaabHOTO
omneparopa. B ob6si3arensHOM Topszike Ha 6a3e 1eHTpoB "Touka pocta" obecrneunBaeTcsi OCBOCHUE
oOyvarormumucs ydeOHbiXx mnpenMeroB "dwuszuka", "Xwummsa", "buomorms" ¢ HCMOIB30BaHHEM
npruoodpeTaeMoro 000pyI0BaHUS, PACXOTHBIX MAaTEPHAJIOB, CPEACTB OOYUCHUS M BOCITUTAHUSI.

He menee 1/3 o6bemMa BHEYPOUHOH AEATEIHHOCTH O00yJYaAIONTUXCS TOJHKHO OBITh OPUEHTHPOBAHO Ha
MoJJiep>)KaHue eCTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKO HampaBlieHHOCTEeH 00pa3oBaTelbHbIX
IporpaMM, MpU 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAyYHOW HAMpaBIEHHOCTH HE MOXKET
coctaBisath MeHee 20% ot oOmero oObemMa BHEypo4dHOUW pesTenbHOocTH. OOpazoBaTelbHbBIC
MpOrpaMMbl TO JPYTMM HAMpaBJICHHOCTSIM TMPU HAJIWYUM BO3MOXHOCTH PEKOMEHIYeTCs
IJIAaHUPOBATh C UCIOJB30BaHueM pecypcoB LlenTpos "Touka pocra".

Pazpabotka paGouux mporpamm mno npeameram "®dwuzuka", "Xumusa", "buonorus", ydeOHbIM
IpeJMeTaM eCTeCTBEHHO-HAyYHOW M TEXHOJOTHYECKOW HaIpaBJICHHOCTEM M3 4YacTh y4eOHOro
wiaHa, (opMupyeMoll ydacTHHKaMH O0Opa30oBaTeNIbHBIX OTHOIICHUM, MpOTpaMM BHEYPOUYHOM
NESTeNbHOCTH U JIOTIOJHUTENIBLHOTO 00pa3oBaHUsl OCYIIECTBIsAETCS 0011e00pa3oBaTeIbHBIMU
OpraHM3alUsIMH, B KOTOPBIX co3jaatoTcs IeHTphl "Touka pocTa", CaMOCTOATENIbHO C Yy4ETOM
METOJMYECKUX MaTepuasoB u pexomenmaiuii dDenepanpbHoro omeparopa. Peanuzanus
o0pa3oBaTeNbHBIX  MHPOTPaMM  JIONOJHUTENBHOTO  00pa3oBaHUST B MaJOKOMIUIEKTHBIX
o011e00pa3oBaTebHBIX ~ OpPraHU3allMsAX OCYILECTBISETCA NpU HAIWYUM Y  OpraHU3alHH
COOTBETCTBYIOIIUX ycIoBUH. JIJIe MalOKOMIUIEKTHBIX 00I111e00pa30BaTEbHBIX OpPTraHU3alul
JIOTYCKAeTCsl OTCYTCTBHE JIMIICH3UM Ha JOTMOJIHUTEIbHOE 00pa30BaHUE U peallu3yeMbIX MPOrpaMm
JOTIOTHUTEIHHOTO 00pa30oBaHUsl.

PekoMeHmamm mo WCHONB30BaHUIO CTAHJAPTHOTO KoMIulekTa oOopynoBanus lLlentpa "Touka
pocTa" mpu peanu3aluy MporpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOM HalpaBJICHHOCTEN
onpenenensl B [Ipunoxxenun N 5 k HacTosmuM PexkoMennanusm.

ConpoBoxJeHHE W METOAWYECKOe OOecleyeHue MCIO0JIb30BaHU MPOQMIBHOTO KOMIIJIEKTa
oOopynoBanusi B oOpa3oBaTeslbHOW JesATeNbHOCTH LeHTpoB "Touka pocta" ocCylecTBIseT
®denepanbHbII OIIEPATOP.



Metonudeckie MaTepuanbl, pa3pabOTKM W WHBIE MaTepHallbl MO BOMPOCAM HCIIOJIb30BAHUS
npoQUILHOTO  KOMIUIEKTa  O0OpyAOBaHHS  pa3pabaThIBAIOTCS,  aKTYaJM3HPYIOTCS U
pacnpoctpanstorcs DenepaabHbIM ONIEPATOPOM, B TOM YHCIIE C TPUMEHEHHUEM COBPEMEHHBIX MEIHa
WHCTPYMEHTOB (BUJICO, BEOMHAP, MyOIUKAIINN).

denepallbHBIM OIIEPATOPOM Ha PETYISIPHONM OCHOBE 0OECIICUMBACTCS TIPOBEACHHE METOIUICCKUX U
o0yJaromux MEpONpPHUATHN MO0 BOIPOCAM OpraHm3anuu oOpas3oBaTelbHOTO mporecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHHUEM MPO(PHILHOTO KOMIUIEKTa 000pyI0OBaHUs, OKa3aHHE METOIMICCKON
MIOMOIIIM MPHU pa3paboTKe Y4eOHBIX MATEPHUATIOB, 3aJJaHUN ISl COBEPIICHCTBOBAHUS MPAKTUUYECKOM
MOJATOTOBKM OOYYarOIIUXCs 10 Yy4eOHBIM TMpeaMeTaM, KypcamM BHEYPOUYHOM JEesTEIbHOCTH,
JIOTIOTHUTEIBHOTO 00pa30BaHus JIeTeH.

[legarornueckrue paOOTHHUKH, OCYLIECTBIISIIOIINE JesTeNIbHOCTh Ha 6a3e Llentpos "Touka pocra" ¢
pUMEHEHHEM TPO(GUIBLHOTO KOMIUIEKTa O0OpYIOBAaHMSA, MPOXOAAT OOy4YeHHE MO MpoTrpaMMaM
JOTIOTHUTEIBHOTO TPO(EeCCHOHATBLHOrO 00pa3oBaHUs (Kypchl TOBBIIMIEHHS] KBalU(UKALUK) U3
OenepansHoro peectpa nporpamm  [I1O. TloBelmieHne KBaMPHUKAUM — TEAArOTHYECKUX
PpabOTHUKOB OCYILIECTBISIETCS] HE PEXKe OJHOTO Pa3a B TPH roJia.

5. OpraHnu3anMOHHO-METOAMYECKOe CONPOBOKACHNE U UCI0Ib30BaHHE
HHOM CO3JaHHOM B PaMKax peajin3aluy HAIlHOHAJIbHOIO MPOEKTA
"OoOpa3oBanue' HHPPACTPYKTYPHI

B uensax kommiekcHoro compoBoxaeHusa nedarenbHocTd LlenTpoB "Touka" ®denepanbHbIM
OTIEPaTOPOM OOECTICUMBACTCS OCYIICCTBJICHHE TMYONMKAIMd W OOHOBJIEHUS METOIMYCCKUX
MaTepHuaIoB, BKIIOYAIOMINX Y4eOHO-METOJAWYECKHE MaTepuaabl (MHCTPYKLIUH, METOJIUYECKHE
nocoOusi, THPOPMAIIMOHHbIE MaTE€pHAJIbl, MIEPEUHN PEKOMEHAYEMBIX JUTEPATYPHBIX HMCTOUYHUKOB,
BHJIeOMATEpHUAIbI U Ap.), a TAK)KE MaTepHalibl 0 UTOraM MpoBeaeHHs Meponpusituil denepanbHOro
omneparopa (BeOMHapbI, CEeMUHAPHI, KOH(EPEHIINH, COBEIIAHUS U Jp.).

Hnst  mepmarormdeckux pabotHukoB IlenTtpoB "Touka pocra" @enepalbHBIM — ONEPATOPOM
obOecrieunBaeTcs MPOBEACHUE TEMAaTHUYECKUX BEOMHAPOB U 00Opa3oBaTENbHBIX MEPOIPHUITHIA,
HaIpaBJICHHBIX Ha pPAa3bsICHEHHE BOIPOCOB peanu3ali 00pa3oBaTelbHBIX MpPOrpaMM Ha Oasze
entpor "Touka pocra" ¢ mpuMeHEeHHEM TTPO(PHIBHOTO KOMIUIEKTa 000PY/I0BaHHSI.

st PernoHasnbHBIX KOOPJIMHATOPOB M PYKOBOIANIMX paboTHUKOB llenTpoB "Touka pocra
@DenepalibHBII orepatop obecrednBaeT MPOBEACHNE TEMAaTHUECKUX BEOMHAPOB, HAIIPABJICHHBIX Ha
JOTIOTHUTEIILHOE PAa3bsICHEHHE BOMPOCOB, OTHOCSIIUXCS K HCIOJHEHUIO KOMIUIEKCOB Mep
(IOpOXKHBIX KapT) Mo co3gaHuio U ¢GyHkuuoHupoBanuio Llentpo "Touka pocta", TOCTHKEHUIO
YCTaHOBJICHHBIX IOKa3zareiae (pyHKIMOHUPOBAHHS, MCIIOJNB30BAHUIO WHOM CO3JaHHOW B paMKax
pealu3alnyy HalMOHAIBLHOTO mpoekTa "ObpazoBanue" HHPPACTPYKTYPHI.

B memix  sddexktuBHON  OpraHM3alMOHHO-METOAMYECKONM  HOJJIEPKKM  CO3JaHUS U
¢ynkumonuposanus LlentpoB "Touka pocta" Ha Tepputopun cyobekToB Poccuiickoit @enepanuu
PernoHanpHbIM ~ KOOpPAMHATOPOM  OOECIEYMBAETCS  BOBJIEYEHHE  JIETCKUX  TEXHOIAPKOB
"KBantopuym", 1eHTpoB 1MdpoBoro oobOpazoBanus gereil "IT-ky0", KiIIOUEBBIX LIEHTPOB
JOTIOJIHUTENbHOTO 00pazoBanus "Jlom HayuHOl kosaGoparuu” B aestenbHocTh LlenTpoB "Touka
pocra" B creayromux popmarax:

1. IIpoBeaeHne COBMECTHBIX MEpONPHUATHNA il OOY4arOUIUXCS M MeNaroruyeckux pabOTHUKOB
o0m1eo0pa3oBaTeNbHBIX OpraHu3anuii, Ha 0a3e KOTOpbIX co3natorcst Llentpsr "Touka pocra"



(oOyJaroryie ceMUHApBl U MacTep-KIacChl M0 BOMPOCAM HMCIOJIB30BaHUS 00OpYIOBaHUS, CPEICTB
oOyueHussT ¥  BOCHUTAHHUS; METOJMYECKHUE MEpONPHUATHUS IO  BOMpocaM  Pa3paboTKH,
COBEPIIICHCTBOBAHUS W BHEAPCHHS TPOTpaMM JOTMOJHHUTEIHHOTO O0Opa3oBaHMs €CTECTBEHHO-
HAYYHOM W  TEXHUYECKOM  HAIPaBJICHHOCTH, OpraHU3aldd BHEYPOYHOW  JIEATEIIbHOCTH
oOyJaronuxcs; MHAUBUIYAIbHBIE KOHCYIbTAIIUM JUISI TIEAarOTHYECKUX paOOTHUKOB, B TOM YHCIIC B
peKUME OHJIAWH; 3aHATHUS TPOECKTHOW JEATEIbHOCTBHIO; KOHKYPCHBIE W COPEBHOBATEJIbHBIE
MEPOTIPUATHS JUIsl IeTeH U 1p.).

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

3. Yuactue peruoHajgbHBIX KOOPAMHATOPOB, mpeactaButeneit LlenTpoB "Touka pocrta" M HMHBIX
LIEHTPOB, (YHKIIMOHUPYIOIIKNX Ha TeppuTOopun cyobekTa Poccuiickoit deneparuu, B MEPONIPUATHIX
®denepanbHOrO Oneparopa.

I'paduk MeponpusTHii, KBOTBI Y4acTus, COJEp>KaHUE M TEXHOJIOTUM IPOBEICHHUS MEPONPUSTHIL
nosoaaTcs denepanbHbIM ONIEPATOPOM AOMOTHUTEIBHO.

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, MMPOBOAMMBIX JJId KOHCYJIbTAOMOHHOI'O0 COITPOBOXACHHA pO)II/ITeJ'IeI\/'I
(3aKOHHBIX TpPEICTAaBUTENEH) OOYYarOIIMXCA O BO3MOKHOCTSX JJISi Pa3BUTHS CHOCOOHOCTEH W
TaJaHTOB MX JeTei, NpodecCHOHANbHON OpPUEHTAIlMM U YCIEUIHOTO OCBOEHHUS OCHOBHBIX
00pa3zoBaTeNbHBIX MPOTPAMM 00IIIETO 0OpPa30BaHMS.

5. PazpaboTka, yTBepKIeHHE U peanu3alus CEeTEeBbIX 00pa30BaTENbHBIX MPOrpaMM C
UCIOJIb30BAHMEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3JaHHbIX B cyOwbekre Poccuiickoii
denepanun B paMKax HalMOHaIbHOro Tmpoekta "OOpazoBaHue", B TOM YHCIE COBMECTHO C
JIETCKUMHU TexHonapkamu "KBantopuym".

6. Bomieuenne oOy4aronuxcsi 001eo0pa3oBaTeIbHBIX OpraHU3aliii, Ha 0a3e KOTOPBIX CO3AI0TCS
nu ¢yakuuonupyroT Ilentpsr "Touka pocra”, B pasnuuHbie (GOPMBI  CONMPOBOXICHUS U
HacTaBHUYECTBA C  HCIIOJIb30BAaHHEM  KaJAPOBBIX  PECypcoB, oOecnedymBaromux  padboTy
BBICOKOOCHAIIICHHBIX YYCHHKO-MECT, CO3/IaHHBIX B cyObekre Poccuiickoit denepanuu B pamkax
HalMoOHanpHOTO mpoekTa "OOpazoBaHue" ¢ y4eTOM METOAOJOTMHM  (LEIeBOW  MOJENH)
HACTaBHUYECTBA OOYYAIOIIMXCS s  OpraHu3alui, OCYILECTBISIOUIMX 00pa3oBaTeIbHYIO
NEATENBPHOCT IO  00IIe00pa3oBaTeIbHBIM, JIOMOJHHUTEIBHBIM  0O0IIeo0pa3oBaTebHBIM U
MporpaMMamM CpeaHero npodecCHOHaIbHOIO 00pa30BaHus, B TOM YHCIE C MPUMEHEHHEM JIyUYIINX
MIPaKTUK 0OMEHA OTBITOM MEXIY 00yJarOIIMMHUCS.

Lentps! "Touka pocta" UCTIONB3YIOT UHYPACTPYKTYPY U KaJIPOBbIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuyMm", co3naBaeMbIx Ha ©0a3e o0011e00pa3oBaTeNbHBIX OpraHU3alui, Ui pPa3BUTHUS
MPOEKTHOU JesTenbHoCTH oOydarontuxcs. Ilemarornueckue padotHuku Llentpo "Touka pocra"
o0ecrneunBaroT yyacTue oOydaroluxcsi B MEPONPHUATHIX JIETCKUX TexHomapkoB "Ksantopuym" c
yIQJIEHHBIM HCHOJb30BAHUEM OOOpYAOBaHUs, CPEACTB OOY4YEeHUS U BOCIUTAHMS, a TaKxKe
NPUHUMAIOT y4acTUe B OPraHU3yeMbIX MMM CEMMHApax MO JeMOHCTpanuu 3((EeKTUBHOrO OIbITa
peanu3aiy 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOIMYECKONW U MHBIX HalpaBJIEHHOCTEH
cpead MHBIX 00Ie00pa30BaTeNIbHBIX OpPraHU3alMii, PACIOIOKEHHBIX Ha TEPPUTOPHH CYOBEKTa



Poccuiickoit ®enepanuu.

PernonaneHpIM  KOOpIMHATOpOM Ha  Teppuropun  cyObekra Poccmiickoit ~ ®Denepaunn
obecnieunBaeTcs paboTa MO MOIJAEPKKE OO0IIe00pa30BaTENbHBIX OpraHU3aINi, MOKA3BIBAIOIINX
HU3KHE O0O0pa30BaTeNbHBIE pE3YIbTAaThl, C HCIOJb30BaHUEM HHOPACTPYKTYPHl U KaIpOBOTO
obecrieuenuss lLlenTpoB "Touka pocta" B pasnuuHBIX ¢opmarax (COBMECTHAs pealn3anus
00pa3oBaTeNbHBIX MPOTPAMM, MPOBEICHHE 00YUYAIOMIUX MEPONPHITHN, CEMUHAPOB, KOHCYIbTAIIUI

u up.).

IIpy mpoBeneHNN PAa3IMYHBIX MEPONPHUITHH, CBSI3aHHBIX C pealM3allied HAaMOHAIBHOTO IIPOEKTa
"Obpa3oBanue", UCTIOIB30BAaHUEM COOTBETCTBYIONIEH MH(PACTPYKTYpPHI, KaAPOBBIX U (YUHAHCOBBIX
pecypcoB, JOJDKHO OBITh OOeCredeHO WX HMH(POPMAIIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B
CpeAcTBax MaccoBOW MH(OPMAIUH, COIMAIBHBIX CETAX, Ha caiTax 00pa30BaTEebHBIX OPTaHU3AIHA
C UCIMOJIb30BaHNEM (PUPMEHHOM CHMBOJIMKH HallMOHANIBHOTO npoekTa "ObpazoBanue".

Nupopmanus o0 yuactuu Llentpos "Touka pocta" B MeponpusTusax Hamnpasisercss OenepalibHOMY
OTepaTopy B paMKax €XeKBapTaJIbHOIO MOHUTOPUHTA.

6. TpedoBanus k punancosomy odecneuenuro LlenTpos "Touka
pocra'

®unancoBoe obecneuenue (yHkuuonuponanus LlenTpoB "Touka pocra" BKIIOYaeT 3aTpaThl B
cooTBeTcTBUU ¢ OOmUMHU TPeOOBAaHUAMHU K ONPEICIICHUI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE
rOCYJapCTBEHHBIX (MYHUIIMMIAIBHBIX) YCIYr B cdepe IOIIKOIBHOTO, Ha4dalbHOTO OOIIEro,
OCHOBHOTO  0OIIero, CpeaHero ooOmero, cpemHero npodeCcCHOHAIBHOTO  00pa3oBaHMS,
JOTIOTHUTEIBHOTO 00pa3oBaHUsl JeTedl M B3POCIbIX, JOMOJHHUTEIHLHOIO MpodheccnoHaIbHOTO
0o0pa3zoBaHus IS JIMI], UMEIOIMNUX WJIM TOJYYarolIuX cpeaHee mpodeccruoHambHoe 00pa3oBaHUE,
npoheCCHOHANIBHOTO O0YYCHUS, TPUMEHSIEMBIMU TPU pacuere oO0beMa cyOcuauu Ha (UHAHCOBOE
ofOecrieueHre BBINOJHEHHUS] TOCYJAapCTBEHHOro (MYHUIMIANBHOIO) 3aJaHus 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  0O0IIe00pa3oBaTeIbHONM  OpraHHU3aluH,
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’beMe,
H606XOI[I/IMOM JUIA HerepBIBHOﬁ peainu3anmuun O6paSOBaTCJ'ILHOFO mpouecca,

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

IIpu ¢opmupoBanuu Oromkera cyobekra Poccuiickoit ®denepanuu (MecTHOro Oromkera) Ha
OuYepe/IHOM ToJ U TIIAaHOBBIA MEPUOa HEOOXOIUMO MPEeayCMaTPUBATh OFO/IXKETHBIE ACCUTHOBAHUS B
obveme, HeoOxomuMoM s (uHAHCOBOrO oOecreueHus: QyHkuuonupoBanus llentpo "Touka
pocrta", B TOM 4HCJIe C y4ETOM COOTBETCTBYIOIIEH WHICKCAIIHH.

7. 3aKkII0YHNTE/IbHBIC MMOJIOKCHUS

[Ipu peanuszanuu MeponpHsITUil B LeNAX co3Aanus U ¢pynkumonuposanus Llentpos "Touka pocra"


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

cyobpekT Poccuiickoit @enepanuu obecrieunBaeT CcoOONIOACHUE TPEOOBAHMI AHTHUMOHOIIOJIBHOTO
3aKOHO/IaTEeNIbCTBA U 3aKOHOJIATEIILCTBA O KOHTPAKTHON cUcTeMe B cepe 3aKyloK TOBapoOB, padoT,
yCiayr i O6eCHe‘IeHI/ISI roCcyaapCTBCHHbBIX W MYHUIUIIAJIBHBIX HYXIA, B TOM YHUCJIC B YaCTHU
oOecrieyeHnss TOBBIMIECHUS S(PPEKTUBHOCTH, UCKIIOYCHHS OTPAHUYCHHUS Kpyra IMOCTABIIUKOB U
IIOCTaBJISAEMOTIO O60pyIIOBaHI/ISI, IMOBBIIICHUA  PE3YJIbTATUBHOCTH  OCYHICCTBJICHHA  3aKYIIOK,
o0ecrieyeHns MPO3pavyHOCTH, TPEIOTBPAIICHHSI KOPPYIIMH U APYTUX 3710 yNOTPeOIeHUH.

[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 cuer cyocuanu u3 deaeparbHOro OrHKeTa O HKeTaM
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] HAllMOHAJIBHBIA PEKUM B COOTBETCTBHUM C 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 1 MyHUIIUTIATbHBIX HYXK]'".

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

- nonoxxeHus nocranosiienus [IpasutenscTBa Poccuiickorn @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€ 3aKYIOK POCCHHCKHUX TOBApPOB M €€ JOCTIKCHHH 3aKa3uyuKoM"
(Bmecte ¢ "IlomokeHuem o TpeOOBAHUAX K COJCPXKAaHHUIO M (opMe oTdeTa 00 00beMe 3aKyImoK
POCCHIICKMX TOBApOB, B TOM YHCJIE€ TOBAPOB, NMOCTABJSEMBIX MPHU BBHIIIOJIHEHUHU 3aKylaeMbIX padoT,
OKa3aHUHU 3aKyMaeMbIX YCIIYT, OCYLIECTBJICHHBIX B LENSIX JOCTUXKEHHS 3aKa3UMKOM MHHHUMAaJbHOM
00s3aTeNnbHON J0NM 3aKyloK, O TpeOOBaHUSAX K COAEpKaHUIO OOOCHOBAHMSI HEBO3MOXKHOCTHU
JOCTHKEHHS 3aKa3YMKOM MHHUMAJIbHOM 00s3aTeIbHON J0JIM 3aKYMOK POCCHUIICKUX TOBapOB (B TOM
YlClie TOBApOB, IMOCTABISIEMbIX IPH BBIIOJHEHUH 3aKylaeMbIX paboT, OKa3aHUM 3aKyMaeMbIX
yCIyT) OTAEIbHBIX BUIOB, MPU OCYILECTBICHUHM 3aKYNOK KOTOPBIX YCTaHOBJICHBI OTpaHUYEHUS
JIOTyCKa TOBApOB, MPOUCXOIANIMX M3 HWHOCTPAHHBIX TOCYIApCTB, O TMOPSAKE IMOATOTOBKH H
pasMenieHus B eIWHOM HHQOpPMAIMOHHOM cucTtemMe B cdepe 3aKylmoK TakhX OT4yeTra u
obocHoBanus", "llojo)keHHMEM O TOpPSAKE, KPUTEPUSAX U TMOCIEACTBHUH MPOBEACHUS OILICHKH
BBITIOJTHEHUS 3aKa3YMKOM OOS3aHHOCTH JIOCTHXKEHUS MUHUMAIBbHON 0053aTelbHON A0 3aKyINOK
POCCHIICKHX TOBAapOB (B TOM YHKCJIE€ TOBAPOB, MTOCTABISIEMBIX MPHU BBHIIOJIHEHUHU 3aKyIIaeMbIX padoT,
OKa3aHWU 3aKylaeMbIX YCIYT) OTAENbHBIX BHUAOB, MPH OCYIIECTBIEHUU 3aKYMOK KOTOPBIX
yCTaHOBJICHBI OTPAHUUYEHUS IOIYCKa TOBAPOB, MPOUCXOSIINX U3 MHOCTPAHHBIX TOCynapcTB").

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 3a rOCy/apCTBEHHOE
CO37aHUE U yIpaBJeHHUE B cepe
(YHKIITMOHHPOBAHUE 0Opa3oBaHus (Janee
eHTpoB "Touka -
pocrta"; paciopsAIUTENbHBIN
- 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 MECTHOCTHU 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 [KOOPAUHATOP 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 Poccuu nnn
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
[oKa3aTresiei Co3gaHus MTOraM TE€UEHUE 2-X JEeT
1 (HYHKIIMOHUPOBAHUS MOHUTOPHHIA

eHTpoB "Touka

pocra"

<2> X - 1O OJIy4eHUSI CYOCHIMH.

K Memoouueckum pekomenoayusim

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 TEXHOJIOIT'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 MUHUMAaJILHOTO
(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 0011100pa30BaTEIHHBIM
OpraHu3alui, opraHu3anusM, Ha 0aze
OCBaMBAIOIINX KOTOPBIX CO3/1al0TCS
TOMOJTHUTEIbHBIE eHTpsl "Touka pocra"
00111600pa3oBaTeIIbHBIC

[IPOrpaMMBbl

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> Hcnonb30Banue cpecTB 000pya0BaHus, OOyYSHUS U BOCIIMTaHUS BO3MOXHO Ha BCEX YPOBHSIX
o61rero oOpa3zoBaHus U 11€71eCO00pa3HO ISl peajn3alui YPOUHOH M BHEYPOUHOU JEATEIHLHOCTH TI0
IIporpaMMaM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampasieHHOcTed. Pacder mokazarens
IpelycMaTpuBaeT  CyYMMHpPOBAaHHME  YHMCIEHHOCTH  OOydaroumuxcs  o0meoOpa3oBaTeabHOM
OpraHM3aIiy, KaXIblii U3 KOTOPBIX 33€iCTBOBAH B OCBOCHUH HE MEHEE JIBYX IIPEIMETOB, KYpCOB,
JUCUMIUIMH (MOJyJei) ecTeCTBEHHO-HAyYHOM M TEXHOJOIMYECKOM HalpaBJIEHHOCTEH B pamKax
peayin3allii OCHOBHBIX O0O0II€e00pa3oBaTeNbHBIX MPOrpaMM. YUHUTHIBAIOTCA y4EOHbIE MPEAMETHI U3
yiycia MpeAMeTHbIX obmactet "Marematnka u  uH@opmaruka', "OOIeCTBO3HaHHE H
ectectBo3Hanue", "Texnomorusa", "EcTecTBeHHO-HayuHble NpeameTsl, "EcTeCcTBEHHbIE HAyKu' H
(1K) Kypchl BHEYPOUYHOH AESTEIBbHOCTH, PEaM3yeMble C HMCIOJIb30BAaHHUEM CPEACTB OOydeHUs U
Bocrutanus llenTpoB "Touka pocra". B cimywae, ecnm B 001meoOpa3oBaTebHOW OpraHU3alliy,
o011ast YUCIEHHOCTh 00YYaIOIMXCSl MEHbIIIE YKa3aHHOTO 3HAUYEHHUs, 3HAaUCHHE ToKa3aTels JOHKHO
cocTaBysnTh He MeHee 80% oT o01el YUCICHHOCTH 00yJaroIUXCsl.

<4> B cnydae, ecnu B 0011e00pa30BaTEIbHOM OpraHU3aIiK, 00IIasi YUCICHHOCTh O0YJaroIIuXCs
MEHbILIE 3HAU€HMsI, YKa3aHHOTO B IOKa3arene 1, 3HaueHHe IOKa3aTels JOJKHO COCTaBJIATh HE
McHee 20% oT oOmiei YHCICHHOCTHU 00y4Jaronuxcs. Hns MaJIOKOMIUIEKTHEIX
00111e00pa30BaTeNbHBIX OpraHu3aluid JOIyCKaeTcs OTCYTCTBHE JIMIIEH3MM Ha JONOJHHUTEIbHOE
o0pa3oBaHuE U pealu3yeMbIX IPOrpaMM JOMOJHUTEIBHOTO 00pa30BaHuUs.

<5> B cooTBeTCTBUM ¢ OYHKTOM 2 4acTu 5 cratbu 47 denepanbHoro 3akoHa ot 29.12.2012 N 273-
®3 "O6 obpazoBannu B Poccuiickoit ®denepanuu’ MoBbHIICHHE KBATH(PUKAIMK TEIarori4ecKux
pabOTHUKOB OCYIIECTBIISIETCS. HE PEXe OJHOro paza B Tpu roa. [loBblieHue kpanudukanuu
MeJarorn4eckoro padoTHuka 1eHnrtpa "Touka pocra" 3acUMTHIBACTCS MPU HATUYUH JICUCTBYIOIIETO
(c maTel MPOXOXKACHUS MPOILIO He 6osiee 3 JeT) yIOCTOBEPEHHS O MOBBIINICHUN KBaTU(UKALUU 110
porpaMmam, COOTBETCTBYIOIIMM HarpapieHHOCTsIM Llentpa "Touka pocrta", win MpPOXOKICHUU
oOyueHuss 1o mporpammam deaepanbHOro ormneparopa. Takke YUUTBIBaeTCS HalIWuue Yy
MeJarornyeckux pabOTHUKOB yIOCTOBEPEHHUI O MOBBIIICHUH KBATH(PHUKAIMHU MO MporpaMMam u3
@denepallbHOTO peecTpa 00pa30BaTENbHBIX MPOrPAMM JOIMOJHUTEIBHOTO MPOQPECCHOHATHHOTO
o0OpazoBaHwUsI.

Ipunooiwcenue N 3

K Memoouueckum pekomeHOayusam

HNEPEYEHb OBHIEOBPA3ZOBATEJIBHBIX
OPI'AHM3AIINU, HA BA3ZE KOTOPBIX IIVTIAHUPYETCA
CO3JAHUE U PYHKIHNMOHUPOBAHUME HEHTPOB
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OBPA30OBAHUS ECTECTBEHHO-HAYYHOH U
TEXHOJOI'MYECKOU HAITPABJIEHHOCTEM "TOUYKA
POCTA"B _ T'OAY BPAMKAX ®EJEPAJIBHOT'O
IMPOEKTA "COBPEMEHHAS HIKOJIA"
HAIIMOHAJIBHOI'O ITIPOEKTA "OBPA3OBAHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHHUCKOM ®EJEPAILINN)

N | HaumenoBanue HanmenoBanue IOpuanueckuii agpec | YucneHHOCTh [MaIOKOMILIEKTHAS]
I1/TIM YHU I TIATEHOT0j0 0111€00pa30BaTeIbHOH0 01110 0pa30BaTEIHLHO M0 Oy Ao X Cs| (ma/uer,
oOpa3oBaHusl |OpraHusanuy, Ha 06aze| opraHuzauuu (Mo KOJIMYECTBO
KOTOPOI1 IJIaHUpyeTCcs yCTaBy) KJIaCCOB-
co3znanue Llentpa KOMILJIEKTOB)
"Touka pocra"

Ilpunosxcenue N 4

K Memoouueckum pekomernoayusim

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

1. O01IHe MoJI0KeHU S

1.1. Ilentp oOpa3oBaHUSI €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HarpabiieHHocTel "Touka
pocta" Ha 6a3e <HauMeHOBaHME 00Ie00pa3zoBaTENbHON Oopranu3anum> (ganee - LleHTp) cozman ¢
LEeNbI0 Pa3BUTHS Yy OOYYaIOIIUXCSI €CTECTBEHHO-HAYYHOW, MaTeMaTH4ecKoW, HHQPOPMAIMOHHOM
IPaMOTHOCTH, (OPMUPOBAHUS KPUTHUYECKOTO U KPEATUBHOTO MBIIUICHUS, COBEPUICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYYHON U TEXHOJOTHYECKOM HAMIPABICHHOCTEH.

1.2. lentp He sBISETCS IOPUAMYECKUM IUIIOM M JACUCTBYET ANl OCTHXKEHHUS YCTaBHBIX Ilesiei
<HaMMEHOBaHUE 00I1e00pa30BaTENBFHON OpraHu3alui> (Janee - YUpexkaeHue), a Takke B IeNsix

BBITIOJIHGHUST 3a7lad W JOCTIDKEHHsI TI0OKa3aTelied W pe3ylbTaTOB HAIMOHAJIBHOTO TIPOCKTA
"Ob6pazoBanue".

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 JOKyMEHTaMHM MuHHUCTepcTBa npocsemieHuss Poccuiickonn denepanun,
MHBIMU HOPMAaTUBHBIMU IIpaBOBbIMM akTaMu Poccuiickon @enepanuu, NpOrpaMMOM pa3BUTHS
<HaMMEHOBaHUE 0011e00pa30BaTENbHON OpraHu3aluu™>, IUIaHaMU padOThl, YTBEP)KJIECHHBIMU
yapeauresneM U HactoAmuM [lonoxxenuem.

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

2. Hean, 3axaum, pynkuuu aesareabHoctu Llenrpa

2.1. OcHoBHOHM 1eNbIO JeATeNbHOCTH LleHTpa SBISETCS COBEPIICHCTBOBAHHWE YCIIOBHM IS
MOBBIIIEHUSI KauecTBa OOpa30BaHUA, paCIIMPEHHUs BO3MOXKHOCTEH OOYydaroluxcsi B OCBOEHUU
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HaAIpaBJIEHHOCTEH, IpOorpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHUYECKOW HAIpaBJICHHOCTEH, a TaKxke
JUIS IPAaKTHUYECKON OTpabOTKH ydyeOHOro mMaTepuana mo yuyeOHsiM npeameram "duzuka", "Xumug",
"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
JeSITENIbHOCTH 00Yy4JaroIInXCs;

2.2.2. pa3paboTka M peanu3alus pPa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX 0011e00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHMYECKOM HaIlpaBJICHHOCTEH, a TakKe MHBIX MPOrpamM, B
TOM 4HCJIe B KAHUKYJISIPHBIN MEepUOI;

2.2.3. BoBjieueHUE 00YJAIOMIUXCS U MEJarorH4ecKiX pabOTHUKOB B MMPOEKTHYIO AESITEIbHOCTD;

2.2.4. opraHuzanus BHEYYEOHOW NEATEITHHOCTH B KaHUKYISAPHBIA TEpHOJa, pa3paboTka u
peaiM3anusi COOTBETCTBYIOLIMX O0Opa30oBaTENbHBIX MporpaMM, B TOM UHCIE MJIs Jlarepew,
OpraHM30BaHHBIX 00PA30BATEILHBIMU OPraHU3alUsIMU B KaHUKYJISIPHBII MepUOI;

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

2.3. lleHTp Anst AOCTHXKEHUSA LENH U BBIMIOJIHEHUS 3a/1a4 BIPaBe B3aMO/ICIICTBOBATS C:
- pa3NUYHBIMU 00pa30BaTEIbLHBIMU OPraHU3AUSAMHI B (JOPME CETEBOIO B3aUMOJICHCTBHS;
- C UHBIMH 00pa30BaTeIbHBIMU OpPraHu3alusIMU, Ha 0a3e KOTOPBIX co3AaHbl HeHTpsl "Touka pocra;

- ¢ (QenepanbHBIM  OMNEPATOPOM, OCYUIECTBISIOMIMM (GYHKIMM TI0 HHGOPMAIMOHHOMY,
METOAUYECKOMY M OPraHU3AIMOHHO-TEXHHYECKOMY COMIPOBOXKICHUIO 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 pOOUTEIAMU (SaKOHHLIMI/I Hpe,Z[CTaBI/ITCJ'ISIMI/I) 06yqafom1/1xc;1, B TOM 4YHCJIC C
MNPUMCHCHUCM JUCTAHIITMOHHBIX 06pa30BaTeJ'IBHBIX TEXHOJIOTHIA.

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 3a ()yHKIIMOHMPOBAHUE U PA3BUTHE), A TAKXKE O
co3nanuu Llentpa u yreepxaenuu Ilonoxenue o gesrensHoctu Llentpa.

3.2. PykoBoauteneM lleHTpa MokeT OBITb Ha3HAYEH COTPYIHUK YUPESKICHUS U3 4YHUCIA
PYKOBOJISIIINX U MEIarOTMYeCKUX paOOTHUKOB.

3.3. PyxoBoautens Llentpa obOs3aH:
3.3.1. ocyiecTBIATh ONEPATUBHOE PYKOBOJACTBO LleHTpoMm;

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

3.3.3. otumuTsiBaThes nepeq PykoBoauteneM YupexaeHHs o pe3yiabTarax padotsl LlenTpa;

3.3.4. BBHINOJHATH MHbIE OOS3aHHOCTH, MPETYCMOTPEHHbIE 3aKOHOJATENICTBOM, YCTaBOM
VYupexxaenus, 10JDKHOCTHOM HHCTpYKIMEN 1 HacTosmuM [lonoxenuem.

3.4. PyxoBoautens LlenTpa Brpase:

3.4.1. ocymiecTBIATh paccTaHOBKY KaJapoB LleHTpa, mpuem Ha paboOTy KOTOPBIX OCYIIECTBISETCS
MIPUKA30M PYKOBOJIUTENS Y UPEXKICHHUS;

3.4.2. 0 COTJIACOBAHUIO C PYKOBOJIUTEIEM YUPEKIACHHS OPTraHU30BhIBATh YI€OHO-BOCTIUTATEIHHBIN
npouecc B LleHTpe B cooTBETCTBUH € LEIsIMU U 3a1auaMu LleHTpa U ocylecTBIsITh KOHTPOJIb 3a €r0
peanuzanuei;

3.4.3. OCyImECTBIATh MOATOTOBKY OOydJalOIMMXCS K YyYacTHIO B KOHKypcaX, OJIMMITHAAAX,
KOH(DepeHIHIX U UHBIX MEPOTIPUATHSX MO MPOQUIII0 HANIpaBJIeHUH aAedareiabHocTu LlenTpa;

3.4.4. 1o COrJacoBaHUIO C PYKOBOAMUTENEM YUPEXKACHUS OCYIIECTBIATh OpPraHu3aluio |
MPOBEACHUE MEPOTIPUATHHN TT0 TIPO(HITIO HanpaBieHUH aesTenbHoCTH LleHTpa;

3.4.5. ocymecTBIATh MHBIC TpaBa, OTHOCSIINECS K JesTenbHOCTH LleHTpa m He mpoTHBOpedaue
HeasIM W BUAAM JCATEIBHOCTH 00pa30oBaTEIbHOM OpraHU3allud, a TaKKe 3aKOHOIATEIhCTBY
Poccuiickoit ®eneparuu.

Ilpunoscenue N 5

K Memoouueckum pekomernoayusim

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

[lepeuenp craHmapTHOrO KOMILIEKTa oOopynoBaHMs uid ocHameHus Llentpos "Touka pocra'
c(OpMHUPOBAH C YUETOM pPsijia IPUHIIMIIOB, B TOM YHCJIE:

[TpuHIIMT IpeeMCTBEHHOCTH crcTeM o0opyaoBanus. OOopynoBaHue sl MPOBEACHUS YICHUYECKUX
MPAKTUYECKUX padOT sBISAETCS OOLIMM JUIs YpPOBHEH OCHOBHOTO OOILEro M CpeaHero oOIIero



oOpasoBanus. B cucremMe HarisaHbBIX CPEICTB OOYYEHHsI M JEMOHCTPAIIMOHHOTO 00OpYIOBaHUS
UMeEIoTCsE 0a30BBIC JIEMEHTHI, OOIIKEe i OCHOBHOTO OOIIEro W CpeaHero odmero oOpa3oBaHUS.
[udposass nabopatopust U oOopyqoBaHHWE OOIIEr0 Ha3HAYCHHS TIO3BOJISIIOT OOecreYnBaTh
JEATEBHOCTh OOY4YaroIUXCsl KaK B OCHOBHOM, TaK M B CTapILCH IIKOJIE, a B COBOKYITHOCTH C
uGpoBeIMU JTa0OpaTOpUAMHU MO (HU3UKE, OUOJOTHH M XUMHH - MPAKTUYECKYIO JIEATEILHOCTH B
paMKax U3y4eHHUs €CTECTBEHHO-HAYYHBIX mpeameToB B 10 - 11 kiaccax Ha yriayOJeHHOM ypOBHE.

[MpuHIMn coveTaHWsi KIACCHYECKMX M COBPEMEHHBIX CpPEACTB H3MEPEHHH M  CII0OCOO0B
SKCIEPUMEHTAJIBbHOTO HCCIEOBaHUs siBlieHUH. B coctaB 000pynoBaHMsS BXOIAT KIIACCHYECKHE
CpeacTBa W3MEpeHHs (HampuMep: ITUHAMOMETPHI, CTPEJOYHBIC aMIIEPMETP © BOJBTMETpP) U
udpoBeie TPUOOPHI (HampuMep: HU(GpOBBIE BECHI, CeKyHAOMEp) M Aarduku. CoOIrofeHue 3TOro
MPUHIIMIA UMEET 0co00€ 3HAUEHHE JUIsl YPOBHS OCHOBHOTO 0011ero o0pa3oBaHusi, HOCKOJIbKY 3/€Ch
MPOUCXOAUT 3HAKOMCTBO CO Cloco0aMu u3MEpeHHs (U3UYECKUX BEIUYHUH, (QOpMUpYETCS
MOHMMaHUE TPHHIMUIOB JEHCTBUS aHAJOTOBBIX M3MEPUTENFHBIX NPHOOPOB M obecreunBaeTcs
Mepexo/] K UCIIOIb30BAHUIO HHCTPYMEHTOB IU(PPOBOH 1abopaTopumu.

[IpuHnun npuopuTeTa YYCHUYECKOTO IKCIIEPUMEHTA I PEATU3alMH CUCTEMHO-ACSITEIIBHOCTHOTO
noaxona. Peanuzarus CUCTEMHO-AESATEIHLHOCTHOTO TMOAX0/Ja B OOYYEHUH E€CTECTBEHHO-HAYUHBIM
npeaMeTamM 0a3upyeTcsi B TEPBYIO OdYepelh Ha BOBJICYCHHH OOYUYAIOIMIMXCA B TPAKTHYECKYIO
JESTETFHOCTH TI0 POBEJCHUIO HAOIIOCHUH U OTBITOB. [103TOMY 3HAUMTENbHAS YacTh HAOIOICHU
U OTBITOB, KOTOpPHIE B TPAAMIIMOHHONW METOJWKE TMpeJIaraiiuch Kak JIeMOHCTpAIMOHHBIEC,
TepEHECEHBI B pa3psii yueHn4Yecknx padoT. CiaeayeT OTMETUTh, YTO B HACTOSIIEE BPEMs U3ydeHUE
¢bu3uKd, XUMUU W OHOJIOTMM B OCHOBHOM INKOJE W Ha 0a30BOM YpPOBHE CTapIIeH IIKOJIBI
OPHEHTHUPYETCSI Ha OCBOEHHE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KOTOPOE HJIET Yepe3 pa3BUTHE
CIIOCOOHOCTEH y4JaIlUXCsl aHAM3UPOBATh Pa3HOOOPa3HYIO0 €CTECTBEHHO-HAYUYHYI0 WH(OpMaINUio U
HCII0JIb30BaTh MOJYYECHHbIE 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
WHHOBAIMI B pa3BUTHUU OOIIECTBA; OCO3HABaTh Ba)KHOCTh HAayYHBIX HCCIEIOBAHHM U UX CBA3b 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 YYEHHYECKHX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK U
HalpaBJICHHOCTbIO HMX Ha (QOPMHUPOBAHUE CAMOCTOSTEIBHOCTH JCHCTBHM TpU MPOBEICHUU
HaONIOACHUH, U3MEPEHUI U UCCIICI0OBAHM.

Hcnonb3oBaHue CpeacTB HArsiAHOCTH M ydeOHOro oOopyaoBaHUS B y4eOHOM Ipoliecce
HAIMpPaBJICHO Ha BBIMOJHEHUS CIEIYIOMUX (PYHKIMI: oOecreunBaoT 0oJiee MOJHYIO U TOYHYIO
uHpopmalrio 00 KM3y4aeMOM SIBICHUU WM OOBEKTE M TEM CaMbIM CIOCOOCTBYIOT IMOBBIIICHUIO
KauecTBa OOy4YEeHHs; MOMOTAIOT B MAaKCHMaJbHOW Mepe pa3BUTh IO3HABATEIbHbIE HHTEPECHI
yUYaIIMXCs; MOBBIIIAIOT YPOBEHb HATISIHOCTH U JOCTYMHOCTH OOYYEHHS; YBEIMUYMBAIOT 00bEM
CaMOCTOSITENILHOM paOdOThI yUalIuxcs Ha yPOKe U BHEYPOUHOU JIEATEIBHOCTH; CO3AI0T YCIOBHS s
OpraHHu3aIiy MPaKTUKO-OPUEHTUPOBAHHON MPOEKTHOW M MCCIIEOBATEIbCKON NEATEIbHOCTH; JAIOT
BO3MOXHOCTh JIOCTYITHEE M TJIyO’Ke PAaCKpBITh COAepkaHHe y4eOHOro MaTepuana, CIIOCOOCTBYIOT
(hOPMHPOBAHUIO Y YUAIIUXCS TTOJIOKUTENBHBIX MOTUBOB 00YUEHUSI.

Baxmwueiimeil vacteio ocHamenus lLlentpa "Touka pocra" sBisercs uugpoBas mabopaTopus,
NepevyeHb JaTYMKOB KOTOPOM MO3BOJIET MCIOJIb30BaTh 3Ty J1a00OpaTOPHUIO MPU U3YYEHUM (PU3HKH,
XMMUHU U OMoJoruu. BBeneHue B NIKOJIBHBIN SKCIEPUMEHT HUPPOBBIX AATYMKOB Ui PErHCTPALUU
Pa3NUYHBIX BEITUYMH M BO3MOXXKHOCTHM HCIOJIb30BaTh KOMIbIOTEp (cMapT(OH WM IUIAHILET) JUIs
pacueToB U OGOpPMIIEHHUS PE3yJIbTaTOB OIBITOB, IMO3BOJSET NMEPEHTH HAa HOBBIH KayeCTBEHHBIN
YPOBEHb IPOBEIACHUS HU3MEPEHHN, YIPOCTUB IPOLECC U3MEPEHHM U IOBBICUB HMX TOYHOCTD.



[TosiBnenne 1UQPPOBBIX TEXHOJIOTUH B JIAOOPATOPHBIX pabOTax MOBBIIIAET HUX AKTYaJIbHOCTb H
IIPUBJIEKATEIIBHOCTh B CO3HAHUU COBPEMEHHOIO IIKOJIBHHMKA, YCWIMBAET HAIJSAJHOCTh KaK B XOJIE
ONBITOB, TaK U NpU 00pabOTKE pPE3ylbTATOB C HMCIOJIb30BAHUEM IPOIPAMMHBIX cpeAcTB. s
HKCIIEPUMEHTOB IO OMOJIOTUM M XHMHUHU 3TO SBISIETCS 3HAUYMMBIM IE€PEXO0JOM OT KAa4eCTBEHHBIX
HaAOJIOIEHUI U OTIBITOB K KOJIMYECTBEHHBIM 3KCIIEPUMEHTAM.

Ucnons3oBanne nudpoBoii 1ad0OpaTOpuu CYIIECTBEHHO HW3MEHSET TMOJXOJbl K IPOBEACHHUIO U
JEMOHCTPAIIMOHHBIX, U YUEHUYECKHUX OTBITOB:

Hcnonb3oBanne LUQPOBBIX JaTYMKOB B KAaYECTBE H3MEPHUTEIBHBIX HHCTPYMEHTOB HW3MEHSIET
MOJIXOMBI K IIPOBEICHUIO MPSIMBIX U3MEPEHUH (PU3MUECKIX BEITNUHH.

TpaguIIMOHHO B KadecTBE CPEACTB H3MEPEHUs HCIOJIb30BATUCH MPOCTEHIINE HHCTPYMEHTHI
(ppl4aXkHble BEChl W PAa3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETpP) M CTPEJIOYHBbIE NPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnons3oBanne III/I(l)pOBI)IX JAaTYUKOB IMO3BOJIACT HAa COBCPIICHHO APYroM Ka4Y€CTBECHHOM YPOBHC
MMPOU3BOJAUTL HW3MEPCHHUA BPEMCHU, PpPaACCTOAHUA, HMETH BO3MOXHOCTb pPETrUCTPpHUPOBATH U
Ha6J'IIO)IaTI) HN3MEHCHUC BO BPECMCHH TAKHUX BCIWYMH KaK TCMIIEpATypa, SJICKTPUIYCCKOC HAITPSIKCHHUC,
cHhJjia TOKa U T.[.

OTU BO3MOKHOCTH TIO3BOJISIIOT, HAlIpUMeEp, Ha YpOKax (U3UKU C BBICOKONH TOYHOCTHIO M3MEPHUTH
MTHOBEHHYIO CKOpPOCThb Tella, JIBHXKYIIErocs HepaBHOMEpPHO, HaOIoAaTh 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 Ouosoruu mOSBISE€TCS BO3MOYKHOCTh TIOJYYHUTh KOJMYECTBEHHbIE JaHHBIE MPH
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 SK30TEPMUUECKUX U SHIOTEPMHUUECKUX PEAKIIHii, TEIIOBOrO
sbdekra ropenust TomamBa U T.J. C HCHONB30BAaHHEM TPATUIMOHHBIX "aHAJIOTOBBIX" CPENCTB
MOoA0OHBIE U3MEPEHHUS BBIMOJIHUTH HEBO3MOXKHO. OjHako, MNpu Imepexojge Ha UUGPOBYIO
nabopatopvio B TEMaTHYECKOM IJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JAOMOJHUTEIBHOE
BpeMsi JUisi oOydyeHusl paboTe C JaTYMKaMu, BKIIOYas COOPKY 3KCIEPUMEHTAIbHON YCTaHOBKH C
JaTYUKaMU, CHATHUE MMOKA3aHHUH ¢ SKpaHa KOMITBIOTEpa, ONPe/IesIeHre OTPEITHOCTEeH U3MEPEHHIA.

Z[J'ISI pa6OTbI C I_[I/Iq)pOBBIMI/I AaTYuKaMH HCIOJIB3YETC CICHUAJIBHOC IPOIPaMMHOC 06ecnequI/Ie,
YCTAHOBJICHHOC Ha KOMIIBIOTEP. I[J'IH KOMMYHUKalITUN I_[I/I(prBbIX JaTYUKOB, 3aIllMCH W XPAaHCHUSA
I/IH(bOpMaI_[I/II/I, HOHy‘ICHHOﬁ C UX IIOMOIIBIO, I_[I/I(prBaﬂ J'Ia60paT0pI/I$I HCIIOJIB3YCTCA B KOMIIJICKTE C
H0yT6y1(OM C HCO6XO,I[I/IMBIM YCTAaHOBJICHHBIM IIPOI'PAMMHBIM oOecrieyeHHEM.

Vcnonp3oBaHue KOMIBIOTEPHOH (OPMBI PErHCTPAllMU TMOJYYCHHBIX 3HAYCHUW M TIOCTPOCHUS
rpaQuKOB HM3MEHSET TOAXOIbl K OQOPMIICHHIO J1abOpaTOPHBIX U TPAKTHYECKUX padoT
00yUaronMucs.

JlaHHbIe, MOJIy4EeHHBIE TIPU TTOMOIIH ITU(GPOBBIX TATYMKOB, BHOCITCS B DJIEKTPOHHBIE TaOIUIIBI, YTO
MO3BOJISIET CTPOUTH TpadUKH 3aBUCUMOCTEH HCCIEeIyeMbIX BEMYMH Ha dKpaHe KoMmmbioTepa. Ha
OCHOBAaHUU ATUX TpadUKOB JeNaTh BBIBOJBI O XapaKTepe 3aBHCHUMOCTH BETUYHMH OT BPEMEHU WIIH
Opyrux mapametpoB. Ha  yrmyOGnmeHHOM  ypoBHE — IenecooOpa3HO  o0ydarh  MPOBOIUTH



aNMpPOKCUMAIUIO BBIOPAHHBIX TOYEK UTOTOBOU IpaguyecKoi 3aBUCHMOCTBIO.

OTH HOBBIC BO3MOXKHOCTH TO3BOJISIOT aBTOMATH3UPOBATh PYTHUHHBIC MPOIEIYPHI 3arOJIHEHUS
TAONUI, BBIMIOJTHEHWE OJIHOTHITHBIX pacueToB, mocTpoeHus rpadukos. udposas doroxamepa
mo3BoysieT  chororpadupoBaTh COOPAaHHYIO SKCIICPUMEHTAIBHYIO YCTAaHOBKY U IPHUKPEIHTH
doTorpaduro B AMEKTPOHHBIH oT4YeT. Takum 00pa3oM, OCYIIECTBIIACTCS MEpexo] K 0(hopMIICHUIO
AIIEKTPOHHOTO OTYETa O MPOACTAHHOM SKCIIEPUMEHTE, IIPOSKTHOW MIJIM UCCIIEIOBATEIbCKON paboTe.

B03MOXHOCTb UCIIOJIb30BAaHUS BUJCOHAOIIIOIEHUS 32 ITPOLIECCOM BBIMIOJIHEHUS! IPAKTUUECKUX padboT
00yJaromuMHUCs H3MEHSET MOAX0/Ibl K OLIEHUBAHHIO PadOT.

DJNEeKTPOHHBIM OTYET O MPOACTAHHOW TPAKTHUECKOW paboTe MOXKET COMPOBOXKIATHCS
MpUKperyieHHoW (oTorpadueli, KoTopas TNO3BOJIIET OLEHUBATh MPABUIBHOCTh COOpaHHOM
OKCIEPUMEHTAJIbHOW YCTAaHOBKHM, 0o0jiee IOJIHO OMNpeAeNsATh IOJHOTY U MPaBUIBHOCTb
MIPOJIEITAHHOT O UCCIIEIOBaHMUS, aHAJIM3UPOBATh JIOCTOBEPHOCTD MIPE/ICTaBICHHBIX
OKCINEPUMEHTAJIbHBIX JaHHBIX. [IpM OJHOBpEMEHHOM BBINOJHEHWM pa3HbIMH  TpyIIaMu
00yJaromMXcsi pa3HbIX MCCIEIOBATENBCKUX PAOOT I1€JIeCO00pa3HO HCMOJb30BaTh BUJICO3AINUCH
BCEro xoAa pabor. B 3TOM ciydyae olieHMBATbcs MOTYT HE TOJBKO IpPEIMETHBIE PEe3yJbTaThl,
CBSI3aHHBIE C MPOBEIEHUEM KOHKPETHOTO SKCIEPUMEHTa, HO U KOMMYHUKATUBHBIE U PETYISITUBHbBIE
NEeUCTBUS: IUIaHUpOBaHUE pabOThl, OTCICKHMBAHHWE XOAa pabOThI, KOPPEKIus IUlaHa paboThl,
KOMMYHUKAITUSI B COBMECTHOU NIEATEIHLHOCTH, HATWYUE (MJIM OTCYTCTBHE) KOH(MIMKTOB U CITOCOOBI
WX PEIICHHUS.

Wcnonb3oBanue Mg poBbIX 1a00paTOpuil CYIIECTBEHHO PACHIUPSIET CHEKTP BO3MOXKHBIX OIBITOB U
UCCIeI0OBAaHUM, 0COOEHHO 3TO KacaeTcsl U3yuyeHus: OMOJIOTHH U XUMHH.

Pacmmpenue crekrpa BO3MOXHOCTEH MOHO TNPOWUIIOCTPUPOBATh HAa MpPUMEpPE H3YydeHUs
AJIIEKTPOMArHUTHOM MHIYKIMH B Kypce ¢u3uku. [Ipu KCIOJIb30BaHMU CTPEIOYHOTO aMIliepMeTpa
TPaJMLMOHHO HAOMIOJAIOT JIUIIL ()aKT BO3HUKHOBEHHS WHAYKIHOHHOTO TOKa B MPOBOJAHHUKE U
M3MEHEHHE €r0 HaIlpaBJICHMs MPU W3MEHEHUU CKOPOCTH BHECEHHUS MarHuWTa WM €ro MOJSPHOCTH.
Hcnons3oBanre 1udpoBOTO AaTdyvMKa IMO3BOJSET MOMYy4uTh ocipuuiorpammy D JIC wHIyKIuwH,
BO3HUKAIOIIEH B KaTYIIKe, [IPU MPOJIeTe Yyepe3 Hee MarHuTa. JTO MO3BOJIAET CPAaBHUBATH 3HAUCHUS
MakcuManbHbeIX DJ[C mpH mpojere dyepe3 KaTylmIKy MarHUTa ¢ pa3HbIMH CKOPOCTSIMH U C pa3HOM
MOJISIPHOCTHIO, aHaAJIM3UPOBATh BU/T HOJTy4EeHHOM 3aBHCUMOCTH, KOHCTPYHUPOBATh
SKCIIEPUMEHTAJIbHBIC 3a/Ia41 110 U3YYCHHIO 3JICKTPOMArHUTHON MHIYKIHH.

Hudposas naboparopus MO3BOJIAET OPraHU30BaTh IMPOEKTHYI0 M Yy4eOHO-HCCIEI0BATEIbCKYIO
JeSITeIbHOCTh IIKOJIHHUKOB KaK B paMKax YpPOKOB, TaK U BO BHEYpPOUHOI nesTenbHOCTH. Hanmuuue
pazHooOpa3HbIX HU(PPOBBIX NATYMKOB JaeT BO3MOXKHOCTH MPOBOJUTH CaMmble Pa3HOOOpa3HbIE
UCCIIEIOBAHUS, ONMHMPAsCh HAa MHTEpechl oOydarommxcs. B kadecTBe mpumepa MOXKHO MPHUBECTH
UCCIIEIOBAHUSI  DKOJIOTUYECKOW HAMPABICHHOCTH 10 BBISABICHUIO (AKTOPOB  3arps3HEHUS
OKpYKaroIel cpeiibl, U3YYEHHUIO SKOJIOTHYECKOTO COCTOSIHHS TOMEIIEHUH HIKOJIBI, MOYBBI, BO3AyXa
B HACeJIEHHOM MyHKTe U T.A. MccrnenoBarenbckue paboThl C UCIOJB30BaHUEM HU(PPOBBIX JATUUKOB
nenecoobpazno mpemiarate yudammmcs 10 - 11 kmaccoB B paMkax o0s3aTelbHOW S HUX
MPOEKTHOM JEATENbHOCTU. BBINOIHEHNE TaKUX MPOEKTOB SIBJIAETCS OCHOBAHMEM I OLIEHKU HE
TOJIBKO YPOBHS C(OOPMUPOBAHHOCTH MPEAMETHBIX PE3yAbTATOB, HO UTOTOBOM OLIEHKH JOCTHUKEHUS
METanpeIMETHBIX pe3yabTaTOB OOy4YEHHS: KOMMYHUKATHUBHBIX (KOTOpPBIE OIICHUBAIOTCS KaK B
mpolecce MpoBeNeHUsT paboThl, TaKk M B MPOIIECCE 3alIUThl MPOEKTAa WM HCCIENOBaHUS) U
PETYIATUBHBIX (KOTOPBIE OIICHUBAIOTCS B MPOIIECCE BHITIOTHEHHSI IPOEKTA).

OcHarmenue a5 u3yd4eHus: GU3UKU NPEICTaBICHO B BUJE 000PYIOBaHMS Ul AEMOHCTPALIMOHHBIX
OTIBITOB U 000PYAOBaHUS A Ta0OPAaTOPHBIX pabOT M YYEHUUYECKHX OIBITOB, BKJIIOUAsl OOLIYIO JUTs



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

JleMOHCTpalMOHHOE 00O0pYJIOBaHME OOECIEUYNBAET BO3MOYKHOCTh HAOIIOJICHUS OOJBITMHCTBA
HU3Yy4aCMBbIX ﬂBHeHHfI, nmpoucCcCoOB M 3aKOHOB. DTO0 BO3MOXKHO npu ONTHUMAJIIBHOM COYCTAaHHUU
AQHAJIOTOBBIX M LU(POBBIX CPEACTB HAOIIOJEHUS, aHaau3a HU3MepuTenbHOM uHpopmauuu. Tak,
HarpuMmep, 4Jid Kypca (1)I/I3I/IKI/I OCHOBHOM HIKOJIBEI €CTh BO3MOKHOCTH JACMOHCTPAIH KIIACCUYCCKUX
ACMOHCTPALIMOHHBIX 3KCIICPUMCHTOB: MMaJACHUEC TCII B TPY6KG HI)IOTOHa, ACMOHCTpalursA IICfICTBPISI
atMocepHOoro JmamieHus, 3akoHa [lackans, wW3MeHEHHsT oObeMa Tel TPH HarpeBaHUU
(oxyTaaeHUM), TPUTSDKCHUS MOJEKYT W T.1. Habop Mo 3IeKTpoCTaTHKe IaeT BO3MOXKHOCTH
JCMOHCTpAIMK  JJICKTPHU3AIMKM  TEJl, 3aKOHA COXPaHEHHWs 3apsijia, JMHWA HANPSHKCHHOCTH
IEKTPUYECKOTO TOJS ¥ T.J. W MOXET WUCIOJb30BaThCA Kak 8§ KiIacce TpH H3YYCHUU
OJICKTPOMArHUTHBIX ﬂBHCHHﬁ, tak 1 B 10 Kacce IIPpU U3YYCHHUHU DJICKTPOCTATUKH.

HpI/I MPOBCACHUN JOCMOHCTPAIMOHHBIX OIBITOB JOJUKHBI CO6J'IIO)13TI)C$I Tpe60BaHI/I$I K HX
HarjsiAiHOCTH (HCHafl U IIOHATHAaA IOCTaHOBKa OHBITa), BHUIUMOCTH JJId BCCX yHAIIUXCs KiracCa (HpI/I
HaJIMYUM MEJKUX JeTajiell HCHOJIb3YeTCsl UX YBEIMYEHHOE H300pa’keHue MpH IOMOIIM BeO-
KaMepBI), SMOIMOHAJIBHOCTH H, II0 BO3MOXHOCTH, 3aHHUMATCIIbHOCTHU (I[GMOHCT‘paHHOHHBIﬁ OIIBIT
AOJDKCH BbI3bIBATH HHTEPEC Y4JAIIUXCAd, CO3JaBaTb MOTHBALIUIO K HN3YYCHHIO npenMeTa) u
yOeIuTeNIbHOCTH (MTOKa3bIBaTh TOT APPEKT, Ha IEMOHCTPAIIMIO0 KOTOPOTO OH OBLIT HAIpaBJIeH).

Onnako peanu3anus ACSITEIBPHOCTHOTO TMOJX0JAa B OOydeHWH (U3HKE MEePEHOCUT AaKIEeHT C
JIEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa Ha ydeHW4ecKkuid. Hampumep, mo MexaHWKe HCCIIeI0BaHUE
KHHEMATHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMHKH, KOJICOATEIIbHBIX JBMKCHUN TIEPEHECEHO B
YYCHHUYECKUH OSKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopyaoBanus. [lpu u3zydeHumn
ANIEKTPOIMHAMHUKHN J1abopaTOpHOE OOOpPYIOBAHHME TIO3BOJISIET HCCIEAOBAThH HE TOJBKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C UCIOJIb30BAaHUEM KOMIIBIOTEPHOTO  OcCIuiorpada  mMo3BOJSET
MPOHAOIIOIATh M UCCIEAOBATh AJICKTPUYECKUE IIETIH MEPEMEHHOTO TOKa, OJIOK JUOJO0B IMO3BOJISET
HCCIe0BaTh BOJBTAMIIEPHBIC XapaKTEPUCTUKH 1uoda. Ilpum W3ydeHWHW ONTHKH J1abopaTopHOE
000pyI0OBaHWE TIO3BOJISIET HM3YyYUTh 3aKOHBI TE€OMETPHUYECKON OMNTHUKH (IIPEIOMJICHUE CBETa B
MOJYIUIUHAPE W TOJIYYeHHE HW300pakKeHUsT B JIMH3aX) W MPOHAOII0AaTh OCHOBHBIC SIBJICHUS
BOJIHOBOW onTWKW (MHTEepdEpeHIMs ¢ TOJSIpU3alMsa), MCCIeN0BaTh JU(PPAKIUIO CBETa
(mudpakmoHHas pelIeTKa).

B cootBercTBMM ¢ TpeIMETHBIMU pe3ylbTaTaMu oOydeHus (usuke oOopyaoBaHHE IS
YUYEHUYECKUX OIMBITOB 00ECIEUNBACT MPOBECHHE CIEAYIONUX THIOB paboT, CrpyNIUPOBAHHBIX MO
BU/JIaM JIEATEIbHOCTH, HE3aBUCUMO OT UX TEMAaTUYECKOU NMPUHAIICKHOCTH:

1. IIpoBeneHre NPSIMBIX U3MEPEHUN (U3NUCCKUX BEIHYUH (M3MEpEHHE MAcChl, 00beMa KHIKOCTH,
TEMIEepaTypbl JKUIAKOCTH, CHIIbI, CHJIBI TOKA, HANPSIKCHUS) C HMCIOJIB30BAHHUEM aHAJIOTOBBIX H
u(pOBBIX MPUOOPOB.

2. IlpoBepka 3aJaHHBIX MPEANOJIOKEHUH (MpsAMbIe U3MepeHus (PU3MUYECKUX BEIMYMH M CPAaBHEHHUE
3aJJaHHBIX COOTHOIICHUI MeXIy HUMHU). Hampumep: mpoBepka ycIOBUUN IUIaBaHHs TeN, YCIOBUMN
paBHOBECHS pbluyara U OJIOKOB, 3aKOHOMEPHOCTEH MOCIEOBATEIbHOTO U  MapalljieIbHOTO
COEIMHEHUS IPOBOJHUKOB U T.J.

3. Pacuer no mosy4eHHBIM pe3yibTaTaM MPSIMBIX U3MEPEHHMH 3aBUCHMOTO OT HUX IapaMmerpa (B
OCHOBHOM IIK0JI€) U KOcBeHHBIe u3MepeHus (B 10 - 11 kmaccax). Hanpumep: yckopeHue tena npu
PaBHOYCKOPEHHOM  JIBKCHMH, YCKOPEHHE CBOOOJHOTO TAaJeHHs, JKECTKOCTb IPYKUHBI,
KO3 PUIIMEHT TPEHUS CKOJILKEHUS, MEXaHU4ecKasi paboTa U MOLTHOCTh U T.1.



4. HaOmionieHne SIBICHUI M NOCTAaHOBKA OMNBITOB (HAa KaueCTBEHHOM YPOBHE) 1O OOHApYKEHUIO
(GaxkTOpOoB, BIMAIOMMX HA MPOTEKAaHWE JAHHBIX sBJICHUH. Hampumep: mnpsmMonuHeiiHOE
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 BHJE Tpaduka M pacuera MCKOMOro mnapamerpa. Hampumep: 3aBUCHUMOCTH IyTH
PAaBHOMEPHO ABMXKXYIICTOCA TCJa OT BPEMCHU JIBWIKCHUSA TCJia; CHUJIbI TPCHUA CKOJIBXKCHUSA OT CHUJIBI
HOPMaJIbHOTO JIaBJIEHMSI, KaueCTBa 0OpaOOTKH MOBEPXHOCTEN TN U HE3aBUCUMOCTH CUJIbI TPEHUS OT
IJIOIIAIM CONPUKOCHOBEHUsS TE€J; CWIbl YIPYIOCTH OT Y/UIMHEHMS IIPYXKUHBI; BBITAIKUBAIOLICH
CHJIBI OT 00BEMa HOFPY)I(GHHOP'I qaCTu TC€JIa U OT INNIOTHOCTH XKHUAKOCTHU, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJNa, OT NIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO U T.J.

JlabopaTopHoe o0O0OpynOBaHHE OOECTIEUUBAET CAMOCTOSITEIBHBIA YUECHUYECKUNH DKCIEPUMEHT,
KOTOPBIM MOXET UMETh pa3iIMuHble (GOPMBI: PPOHTAIBHBIN 3KCIIEPUMEHT ((PPOHTATIBHBIE OMBITHI U
nmabopaTtopHble paboThl), pabOTHI MPaKTUKyMa, Y4eOHO-HCCIEIOBATENbCKHE PAOOTHI U TPOEKTHI
AKCIEPUMEHTAJIbHOrO Xapakrepa. [Ipm 3ToM HOpPMATHBHO-00s3aTE€IbHBIM BHE 3aBHCHUMOCTH OT
yYpOBHA Hu3ydyeHUd @u3uku (0a30BbIH WM YrayOJIEHHBIH) M 00pa3oBaTENbHONM HPOTPaMMBI
(ocHOBHAsi WM CpenHss IIKOJA) sIBNseTCS (POHTAIbHBIN 3KCIepUMEHT. VIMEHHO MocpeacTBOM
(GpOHTAIBHOTO SKCIEPUMEHTa JOCTUTAIOTCS NPEIMETHbIE PE3YyNbTaThl AKCIEPUMEHTAIBHOIO
XapakTepa, a y4alluMHUCS OCBAaUBAIOTCS CIIOCOOBI NEHCTBHIL, COOTBETCTBYIOIIME YKAa3aHHBIM BBIIIE
MATH TUNaM paboT. JIabopaTopHBIM MPaKTUKYM I11e1eco00pa3eH TONBKO MpHU YriayOJIeHHOM ypOBHE
W3Y4EHHUs MpeIMETa.

OnTUMalNbHBIM JUISI TOCTHIKEHUS 1LieNiell mpoBeneHus (pPOHTAIbHOTO HSKCIEPUMEHTA SIBJIAETCS
Mpe/icTaBjIeHHE J1abopaTOPHOTO 000PYNOBAaHUS M MaTepUaloOB B BHUJAE TEMATUYECKUX KOMIUIEKTOB
[0 MEXaHWKe, MOJIEKYJISIpHOU (pu3MKe, 3MEeKTpUUecTBY U onTuke. lcrosb30BaHnEe TeMaTHUECKUX
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOTO Ba)KHEHILIET0 YMEHUS, KaK MOJ00p ydaliuMHCs
o0Opy/nOBaHUS B COOTBETCTBUM C IIE€NbI0O HUCCIEAOBaHUS M3 HM30BITOUHOM HOMEHKIATYphI
MPEI0’)KEHHOTO0 KOMILIEKTa; MMO3BOJISIET MPOBOIUTH SKCIIEPUMEHTANIbHYIO paboTy Ha JH000M 3Tare
yYpOKa; yMEHBIIAET TPYAOBBIE 3aTpaThl Y4YUTENs HNOpPHU TOJArOTOBKE K YpPOKaM, MOCKOJIbKY He
TpeOyeTcs IepeKOMIOHOBKA 000PYA0BAaHUS B COOTBETCTBUU C 3aJjayaMu KOHKPETHOTO YpOKa.

[Ipy nnaHUpOBAaHUU MPAKTUYECKUX PadOT BaXXHO HUMETh B BUIY, UYTO IMPEAMETHBIC PE3yJIbTAThI
AKCIEPUMEHTAJIBLHOTO XapakTepa MOTYT OBITb OCBOEHBI TOJIBKO MPU ONTUMAIbHOM COYETaHHUH
KpPaTKOBPEMEHHBIX (DPOHTAIBHBIX OIBITOB U OJJTHOYACOBBIX TAOOPATOPHBIX PaboT.

BaxxHoe 3HaueHHe HMEET TOT (1)aKT, 4TO B COCTaB q)pOHTaJ'ILHOFO O60py,I[OBaHI/I$I Hapsanay ¢
AHAJIOTOBBIMHM BXOJAT H I_II/I(prBLIe cpeacrBa HM3MCPCHHA. K wuMm oTHOCATCS SHGKTpOHHLIﬁ
CCKYHAOMEp C HaTiYuKaMH, OSJICKTPOHHBIC BCCbI W JATYHUKU LII/I(prBOﬁ J'Ia60paT0pI/II/I. Takum
o6pa30M, IIpHu IIPOBCACHUN @pOHTaHBHOFO OKCIICpUMCHTA B OCHOBHOM IIKOJIE YYCHHUKHU 3HAKOMSATCA
C DJICKTPOHHBIMHA crocodamMu I/ISMepeHI/Iﬁ U BBIYMCIICHUM.

brnox oOopynoBanus g ydeHH4eckux paboT mo ¢Qusuke copmMupoBaH Ha 0aze MepedHs
obopynoBaHUs [N TMPOBEACHHUS OCHOBHOTO TOCYJAapCTBEHHOTO DJK3aMeHa 1o  (U3HMKe.
Hcnonb3oBanue mpubopoB U  oOOpyIOBaHUS C €OUHBIMH AN BCeX  OOyYaromuxcs
XapaKTepUCTUKAMH TMO3BOJISIET CTaHJAPTU3UPOBATH MPOIEYPhl BHIMOTHEHHS IKCTIEPUMEHTATBHBIX
3aJlaHUil Ha dK3aMeHe M 00ecneuHuTh HaJAEKHYI0 OICHKY pe3ylbTaTOB Ha OCHOBAHUU JKCIEPTHOM
MPOBEPKH OTBETOB oOydaromuxcs. [lpu STOM oOCHOBaHMEeM [UIsi BBIBOJA O MPABHIBHOCTH
MPOBEJICHUS] JAHHOTO OIbITa SBISIOTCS PE3YNbTaThl, MOJIYYECHHBIE YYaIlUMUCA TOCPEICTBOM
MPSMBIX U3MEPEHUN 3aJaHHBIX (PHU3NIECKUX BEITHUMH.



HaGop 1 mnpoBeaeHHsS OCHOBHOTO TOCYIApCTBEHHOTO SK3aMEHa OOECHEeuMBAET pa3paboTKy
HECKOJIBKUX OJHOTUIHBIX 33JaHU{ MPH WCIOJIH30BAHUU OJAMHAKOBOTO OOOPYAOBAHHS C Pa3HBIMHU
XapaKTepUCTUKAMU. DTOT MOJXO0J LIE€JIEcO00pa3HO UCIOIb30BaTh U MPH MPOBEICHUH (PPOHTATBHBIX
ONBITOB U JabopatopHbix paboT. Hampumep, nmpu npoBeeHUH UCCIEIOBAaHUS 3aBUCHMOCTU CHJIBI
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 3aBHCUMOCTH, OOCYIUTHh TPAHUIBI BBIOJHEHUS 3akoHa Oma s
y4JacTKa I, OTPEICIUTh COPOTUBIEHHUS PE3UCTOPOB.

Crnenyer OTMETHTH, YTO HpPU NPOBEACHUH (POHTAIBHBIX ONBITOB M JaOOpaTOPHBIX pPadOT B
OCHOBHO 1IKOJIE TpeOyeTCsl 3alIUCh PE3yJIbTaTOB BCEX MPSMbBIX U3MEPEHUIN C y4ETOM aOCOIIOTHOM
MOTPEITHOCTH.  37€Ch TMPU  HMCHOJB30BAaHUU  TPAAMIIMOHHOTO 000pymoBaHus (MEH3YpOK,
JMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOJIOTHYIO
MOTPEIIHOCTh 11€1eCO00pa3HO CBSA3bIBATh C LIEHOH AeneHus Mpuodopa, a mpu nepexoae K HudpoBsIM
MHCTpYMEHTaM (LH(poBbIE BEChl M JNAaTYUKH) YYUTh pabOTaTh C OMUCAHUSAMH 3THUX NPUOOPOB,
BBIIENSAS JaHHble 00 aOCOIOTHOW MOTPENIHOCTH, JMOO mMpejiaraTb 3HAY€HUE MOTPEIIHOCTH B
TEKCTE 3aJJaHuM.

[Ipn mnpoBeneHun wuccIeAOBaHUS 3aBUCHUMOCTEH OJHONW (U3NYECKOM BETUYMHBI OT JAPYrou
yyaniiecsi JOJKHbI OCBOUTH NOCTPOEHHE IpaHUKOB C yKazaHHEM aOCOJIIOTHBIX MOTPEIIHOCTEH, a
P MPOBEACHUH pabOT Ha MPOBEPKY MPEANOIOKEHUHN - yMETh CPAaBHUBATH 3HAYEHUS JABYX MPSAMbBIX
U3MEpEeHul ¢ y4eToM aOcCOJIFOTHON NOTpemHoCTH (Hampumep, MyTeM CpaBHEHHsI HHTEPBAJIOB
MOJIyYeHHBIX 3HAa4eHW Ha yucioBoil ocu). IlpoBeneHue u3mepeHuil M HcciaelOBaHUN B Kypce
¢m3ukn 10 - 11 K1IaccoB MOTOJIHSIOTCS HWCIOJB30BAHUEM OTHOCHTEIBHBIX TOTPENTHOCTEH,
ydaniuecs: JOJDKHBI HAYYHTBCA PACCUUTBIBATH OTHOCHUTEIBHBIE IIOTPEIIHOCTH B IPOCTEHIINX
CIIydasixX MPsAMBIX U3MEPEHUN U CPAaBHUBATh TOYHOCTD PA3IIMYHBIX H3MEPECHHM.

OOpamaeM BHUMaHHE, YTO OIICHMBAaHHUE JAOOPATOPHBIX PabOT JOJKHO Oa3MpoOBaTHCS, KaK U B
KpPUTEPUSX OILICHUBAHUA OHKCcHepuMeHTAIbHBIX 3amanuii KMM OI'D, He Ha nDpaBWIBHOCTH
odopMIIeHHsI OTYeTa O pabdoTe, a Ha MPABWJIBHOCTH JIEUCTBHM MO COOpPY YCTAaHOBKH, MPOBEICHUIO
OTIBITOB, CHATHUIO MTOKa3aHUW MpUOOPOB.

OcHarnienue Ui U3ydeHusi OMOJIOTUU TPEACTABICHO KOMIICKTAMU JEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOaprueB M KOJUICKIIMH IO pa3HbIM TeMaM Kypca OWOJIOTHH, a Takke HU(POBOM
nabopaTopueld 1J1sl IPOBEICHUS MTPAKTUYeCKuX paboT. KpoMe Toro, npu n3ydeHUn OHOIOTHH MOXKET
UCIONB30BaTh I1H(poBas 1abopatopuss MO OuoNOTUM (KaK JONOJHHUTEIBHBIA AJIEMEHT JUIs
YTIIyOJIGHHOTO M3y4YeHUs Kypca).

B yuebGHOM mporecce ydaimuecss MOJDKHBI TMOTYYUTh BO3MOKHOCTh YYBCTBEHHOTO BOCHPUSTHUS
M3Yy4aeMbIX SBIEHUN M 00beKTOB. OJHAKO M3ydyaeMble SIBICHUS U OOBEKTHI HE BCErlla MOTYT ObITh
HEMOCPEJCTBEHHO BOCHPOU3BENIEHBl WM TOKa3aHbl B y4yeOHOM moMenleHuH. B 3Tom ciydae
yuebHOe 000pyJOBaHHE JaeT BO3MOKHOCTh MX BOCIPOM3BECTH OMOCPEIOBAHO, Yepe3 KOJUIEKIHIO,
repOapHBbIil TMCT, MUKpOTIperiapar, MoJiejib, BUIeO(pparMeHT U T.II.

Brnaxxuele mnpemapaTbl IpeACTaBISAIOT €000 HaTypaibHble 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
u3yyaTh BHEIIIHEE CTPOEHUE OpraHMW3Ma WM ero yactu, (Hanpumep: "Koperb 6000BOro pacteHus c
kinyoenpkamu", '"l'agroka"); aHaTOMUYecKue TNpenapaThl, NpeAHAa3HAYeHHbIE JUId H3Y4EHUS
BHYTPEHHET0 CTPOEHHUS OpraHusMa WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHue
narymku", "BHyTpeHHee cTpoeHue NTHibl"); OMOJIOrMyecKre npenapaThsl, Jaroliyue MpeicTaBlIeHue



0 CTagusX pa3BUTHs opraHum3Ma (Hampumep: "Pa3zButme xoctuctoi priObl", "PazButue Kypuist").
Bnaxhsle npenapaTsl UCHOJB3YIOTCS KaK pa3JaTOYHBIM MaTepuall B IPOLECCE AEMOHCTPALUU IIPU
U3Y4EHHH HOBOIO MaTepuajlla WIM B IPOLECCE BBINOJIHEHUS IPAKTUYECKUX 3aJaHUM,
pa3paboTaHHBIX HA UX OCHOBE.

I'epbapun - coOpaHue MpecCOBaHHBIX, 3aCYIICHHBIX PACTCHUH WM MX YaCTEH MOMOTAar0T M3y4aTh
pacTeHue B KaOWHETE M y3HaABaTh €ro B IpHpoje, a repOapusamus - HauboJiee MPOCTOM CIOCO0
COXpAaHEHUsI PACTECHUM M WX YACTEH B TEUCHHE JJIMTEIIBHOTO BpeMEHHW. B mepeuHe mpezaraercs
cucreMatuyeckuil repbapuil (Hampumep, "OCHOBHbBIE TpyHIbl pacTeHUi") u repOapuil no oOmein
Oonosornu  (KOTOPBIM TO3BOJIIET TMPOUJUTIOCTPUPOBATh HM3MEHYHBOCTH, HCKYCCTBEHHBIH OTOOD,
CUCTEMAaTUYECKUE KaTerOpuH U BU1000pa30BaHUe, JUBEPTEHIIMS U KOHBEPI€HIINSL, TOMOJIOTUYHBIE 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
pe3yabTaToOB.

Taxxe MNpEACTAaBJICHBI KOJUICKIUN - Ha60pBI 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 HAaTypallbHble OOBEKTHI C MX U300paK€HNUEM B BUJIE PUCYHKOB WJIM MYIISDKEN
- mvurtanuii. [IpemnoxxeHHpie B mepedyHe MOPQOJOTHUECKHE KOJJIEKIIMUA JAI0T MPEACTaBICHUE O
BHCIONHEM CTPOCHUH OPraHoB HIJIM HX qaCTeﬁ, IMMO3BOJIAIOT IMPOBOJUTH CpPaBHCHUA O6’B€KTOB,
BBISICHATH UX OOIIME YepThl M 4yepThl paznuuus (Hanpumep: "IIpencraBuTenn oTpsgoB HACEKOMBIX'
U Jp.); 0011e0noIoTnYecKre KOJUIEKIUU TO3BOJISIOT BBISICHATH B3aUMOCBS3H B OPraHU4ecKOM MHUPE,
paccMaTtpuBaTh pPa3BUTHE OPraHU3MOB, IPOCIEKUBATH OOIIEOMOJOTHYECKHE 3aKOHOMEPHOCTH
(manmpumep: "IIpuMepsl 3aIMTHBIX MpUcTiocoOaeHnit y HacekoMbIx'"). Kommekmuu, kak u repoapum,
UCIOJIb3YIOT KakK pa3laTOYHbI MaTepuan Uil JAEMOHCTPAallMd M3y4aeMbIX OOBEKTOB, IS
BBITIOJIHEHUS] TPAKTUYECKUX 3aJaHUi MPHU 3aKperyieHMH Marepuajia MW JUarHOCTUKU Y4eOHBIX
pe3yabTaTOB.

O3HakOMJICHHE Y4YallUXCsl C MHUKPOCKOIHMYECKUM CTPOCHHEM >KMBBIX OPraHuM3MOB - OJIHA U3
[NIABHEWIINX 3a/a4 HayKW, IO3BOJIAIONIMX TOABECTH IIKOJbHUKOB K TOHUMAHHUIO €IUHCTBA
opraHuuyeckoro mupa. s npoBeneHus 1a00paTOpHBIX padoT B HU(POBYIO 1a00OPATOPHIO BKIIIOUEH
MUKPOCKOTI, @ B KOMIUIEKTE MOCYAbl 1 000pyAOBaHUs OOIIETr0 Ha3HAYEHHUSI UMEIOTCS HEOOXO0MMOe
OCHAIIIEHHE JIJIs TPOBEICHUS J1a00PaTOPHBIX PaboT.

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 (HampuMmep, 4YacTHIy NITHYBETO Iepa, MPOCTO TOJIOKUTh HA TPEAMETHOE CTEKIO |
MHUKPOCKOTIMPOBATh), JKMUBbIC Npenapathl (Ma3Kh - KaIUId >KUJIKOCTH, HAlpUMEp KpOBH) W
BUTaJbHBIE TMpemapaThl (KOTOpbIE HWCHONB3YIOTCS I H3YYEHHUS MAJOKJIETOYHBIX OOBEKTOB
(mpocTelmuX, KOJOHUN BoOJOpOCHel), Uil HaOmoneHus ABWXKeHHs (Tydenbku, ameObl).
[IpuroToBrnenne MUKpoOTpenapaTa BbIpadaThIBaeT y y4alIerocs HaBBIKM CaMOCTOSTEIbHON paboTHI,
AKTUBU3HUPYET UX MO3HABATENIBbHYIO JESITEbHOCTh U 3HAKOMHUT C TEXHUKOW U METOJUKON HAYy4HOTO
uccinenoBanus. B nudposyro mabopaTopuio BKIOYEH TakKe U HA0Op MUKPOIMPENapaToB, KOTOPHIHA
COJICP’)KUT TIOCTOSTHHBIE Tpemnaparbl, [OJIroe BpeMs COXpaHSIOMIHeCS B MPUTOJHOM s
MUKPOCKOTIPOBAHUS BUJIE.



Crnenyer OTMETHTh, YTO HapAgy C HCIOJB30BAaHMEM NEPEUYHCICHHOTO BBIIIE Y4eOHOTO
000pyJOBaHUSI BOKHYIO POJb B W3YYEHHH OHOJOTMH WIPAalOT NPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIy4aeB TOJBKO OHU MOTYT 00ECHEYUTh HAaMOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY
3HAaHUHM y4alluxcs, MOMOTAlT (OPMHUPOBAHUIO Y HHMX NPABMWIBHBIX Ouosormdeckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTaM OTHOCAT PACTEHUs, )KUBOTHBIE )KUBOT'O YIOJIKa, aKBapuyMa, Teppapuyma.
D¢ (hexTUBHBIM CPEICTBOM 3HAKOMCTBA C TIPUPOAHBIMH OOBEKTAMH SIBISIOTCS JKCKYpPCHU B
OMOJIOTUYECKHE W KPaeBEIUeCKHue My3eH, OOTaHWYECKHE Calbl, 300MapPKH U OKPYKAIOIINE 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. [{udposeie oOpa3zoBaTenbHbIE PeCypChl HE MOTYT CTaTh TOJHOIIEHHON 3aMEHOM
PCAIBHBIX MPUPOAHBIX O6’BCKTOB, HO Jar0T BO3MOXHOCTH ITO3HAKOMUTHCA C Ooitee IMHUPOKUM
KPyroM OOBEKTOB, CO3JAIOT MPEANOCHUTKA ISl MHTEHCH(UKAMU 00pa3oBaTeIbHOTO Tpolecca U
o0ecrieunBarOT  HE3aMEUIMTENbHYI0  OOpaTHYI  CBSI3b, KOMITBIOTEPHYIO  BU3YaJH3aIHIO
nH(OpPMAIINK, aBTOMATH3AINIO YIIPABICHUS YIeOHOU AeITeTFHOCTRIO H KOHTPOJIb €€ PEe3y/IbTaTOB.

OcHaiieHue Uil M3y4yeHUs XMMHM NPEJCTABICHO B BUJE JEMOHCTPALMOHHOTO 00OpPYJOBaHUA,
KOMIIJIEKTa XHMHUYECKHUX PEaKTUBOB C HEOOXOAMMBIM OOOpyIOBaHHMEM U3 OOLIEro KOMIUIEKTa
MOCYy/bl U 000pYAOBaHMS Uil YYEHHMYECKUX OIBITOB M KOMIUIEKTa Kosuekuuid. Kpome toro, mpu
M3Y4YEHUU XUMUU UCIOJIb3YyeTcsl oO11as /Ui eCTeCTBEHHO-HAY4YHOTO LMKIIa nudpoas nadopatopus,
a Takke IUdpoBas jJaboparopus M0 XMMHH (KAaK JOIMOJIHUTEIbHBINA 3JIEMEHT AJIs YriIyOJIEHHOTO
W3YYEHHUS XUMUH).

JIeMOHCTpAIIMOHHBIN SKCIEPUMEHT SBIISETCA BaXXHOW YacThIO OOYYCHHS XHMHH. 31€Ch BaXKHO
MMOMHHUTb, YTO MPU €r0 MPOBEICHUM 00S3aTEIHHO IOJIKHBI OBITH COOJIIOJIEHBI BCE HEOOXOTUMBIE
JTAIlbI:

IMOCTaBKa LECJIN SKCIICPUMCHTA,

OITMCaHHEC HCO6XOI[I/IMOFO JJIs1 €ro BBIIIOJITHECHU A 060py,Z[OBaHI/IH H pCaKTHUBOB,

ITAaHUPOBAHUEC MMOPAAKA ITPOBEACHM,

OITMCaHHUEC UCXOJHBIX BCIIECTB,

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

q)OpMyJ'II/IpOBKa BbBIBOJIOB U3 3KCIICPUMCHTA,

CO3J1aHUC pUCYHKA BKCHepI/IMeHTaHBHOﬁ YCTAHOBKU U COCTABJICHUC YPABHCHUSA peaKHHﬁ.

B mpouecce mpoBeaeHus AEMOHCTpalUil, ydallluecsi OCBAaMBAKOT JTalbl IPOBEJICHMS OIbITA,
no3toMy Haubosee >PPEKTUBHBIM SABISETCS HE MPOCTOE OINUCAHHWE ONbITAa YYHUTEIEeM, a
UCIOJb30BaHUE 3BpUCTHYECKON Oecenpl. [Ipu peanuzanuu Takoro cCleHapus Jake HE OueHb
CJIO>KHBIM OTIBIT 3aHMMAET JIOBOJIBHO MHOTO BPEMEHH, HO CIIeI0BaHHE €My IO3BOJISIET 00eCeunTh
MOHMMaHUe OO0YydJaloIIMMHUCA TPUEMOB HAy4YHOTO IIO3HAHMA M MHCIOJIb30BaHME HX YyXKe B
CaMOCTOSITENIBHOM JESTEILHOCTH B IIPOLIECCE YUEHUYECKOTo dKcrepuMeHnTa. 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
y4aIuXcsi OTBETCTBEHHOE OTHOIIEHUE K DKCIIEPUMEHTY.

HpI/I OLICHUBAHWKN YYCHUYCCKUX IIPAKTHYCCKUX pa60T uenecoo6pa3Ho YUYUTBIBATHL TOAXO/[BI,



HCIIOJB3YIOIIME B DJK3aMEHALMOHHBIX Marepualax. Tak, B HacToslllee BpeMs Ipeularaercs
HKCIIEPUMEHTAIBHOE 33]aHue, IPeAyCMaTPUBaIOIIee BHIOOP ABYX BEUIECTB M3 MATH MPEITI0KESHHBIX
U NPOBEICHUE C HUMM PEAKLUUH, OTPAKAIOIMUX XMMUYECKUE CBOMCTBA YKAa3aHHOTO B YCIOBUU
3amanus BemecTBa. OLEHMBaHMWE MJET HAa OCHOBAaHMHM OTYETa yYCHHWKAa O MpPOJETaHHON pabote
(ypaBHEHHsSI peakUui, BBIBOJBI O HAONIONEHHSIX) M HAa OCHOBAaHMM IMPSIMOTO HaOMIONeHHs 3a
JNEUCTBUSMHM YUEHHMKA IO MPOBEACHUIO ONBITOB. IIpy 3TOM BBIIENAIOTCS 3Tanbl 0TOOpA BELIECTB 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 aBTOMAaTU3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XOM
SKCIEPUMEHTa MOKET OTOOpa)kaThCs B BHUJIE IpaUKOB MM MOKa3aHUN MPUOOPOB, a pe3yabTaThl
OKCIICPUMCHTOB MOTYT COXpPaHATHCA JIUTCIILHOC BpPEMS. HauOonee AKTYaJIbHBIM JIA XWUMHUU
ABJIICTCA NEPEXOJ K KOJMYCCTBCHHBIM XapaKTCPUCTUKAM, KOTOpBIﬁ MOKHO HOPOUJUIIOCTPUPOBATH
CIEAYIOUIMMH TMPUMEPAMU: H3YYCHUE CTPOCHHMS IUIaMEeHH, omnpeaeneHue pH B pasHbIX cpepax,
OMpCACIICHUE CKOPOCTH pPCaKIWH, U3YUCHUEC BIUAHHA KOHLUCHTpAOUU U TCMIICPATYPHEI HA CKOPOCTH
peaKIum.

Hudposas nabopaTopusi MO3BOISIET pealn30BaTh MEKIIPEIMETHBIE CBSI3U C JPYTUMHU MpPEIMETaMU
€CTECTBEHHO-HAY4YHOI'0 IIMKJIA, MOCKOJBbKY JaeT BO3MOXHOCTb BBINOJHATh WHTETPUPOBAHHBIE
yueOHbIE HCCIIE0BAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBaWBATh 3JIEMEHTHI CTATUCTUKHU
1 UH(GOPMALIMOHHBIE TEXHOJIOTUH.

Ilpunosxcenue N 6

K Memoouueckum pekomernoayusim

INPUMEPHbBIN IEPEYEHb OBOPYJIOBAHUAI,
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 T
MAJIBIX TOPOJIAX

Tabauya N 1

CTAHJAPTHBIA KOMILIEKT



HaumenoBanune
000pynoBaHUS

Kpartkue npumepHsie
TEXHUYECKUE
XapaKTEPUCTUKU

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

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

ECTGCTBGHHO-Hay‘-IHaH HaIpaBJICHHOCTb

1. Oo6mee obopynoBanue (pu3uka, XUMHUSL, OHOTIOTHS)
1.1. |Hudposas [{udpoBoii qaTumk 3 mT. 2 1T.
mabopaTtopus PIIEKTPOIIPOBOAHOCTH
Y4eHHYECKast [{udposoii naruuk pH
(¢puzuka, xumus, |LluppoBoit naTunk
OHOJIOTHS) [OJIOKEHUS
[{udpoBoii qaTumk
TEeMIIEPATyphl

[{ndpoBoii qaTanx
AOCOJIFOTHOTO JTaBJICHUS
[{udposoii
ocIuIorpaduIecKuit
MaTIuK

Bechl 251eKTpOHHBIE
yaeOnbie 200 T
Mukpockor: mudpoBoi
WA OTITUYECKUH C
yBenuueHuem oT 80 X
Habop nst
M3TOTOBJICHUS
MUKpOIIpEnapaToB
Mukpornpenaparsl
(Habop)
CoeauHUTETHHBIC
POBOJA, TPOrPaMMHOE
oOecreyeHue,
METOJIMYECKHE YKA3aHUS
KOMILJICKT
COMYTCTBYIOIINUX
PIIEMEHTOB JJIsl OTIBITOB
M0 MEXaHHUKE

KOMILJIEKT
COMYTCTBYIOIINUX
PIIEMEHTOB JJIsl OTIBLITOB
M0 MOJIEKYJISIPHOI
¢buznke

KOMILJICKT
COITYTCTBYIOIIUX

DJICMCHTOB IJIA OIIBITOB




10 JIEKTPOIUHAMUKE
KOMIUIEKT
COIIyTCTBYIOIIHUX
DJIEMEHTOB JJIs OIIBITOB
110 ONTHKE

1.2.

KommuiekT nocyzasl
1 000pyIOBaHUS
TSl YICHUYECKUX
oTbITOB ((pu3uKa,
XUMUsI, OUOJIOTHS).

[ITatuB 1ab0paTOPHBI
XUMHUYECKUMN

Ha6op vamex [letpu
HaGop nuHCTpyMEHTOB
MPEIapoBAIbHBIX
Jloxkka 71st CKUranust
BEIIECTB

Crynka dapdopoBas ¢
[MECTUKOM

Ha6op 6anok amns
XPAHEHUS TBEPJIBIX
peaktuBoB (30 - 50 mu)
HaGop cxistHOK
(bmaxoHOB) st
XpaHEHUS] PAaCTBOPOB
[PEaKTUBOB

Ha6op npubopox (I1X-
14, TIX-16)

[IpuGop st momydeHus
ra3zoB

CrnupToBKa

["oprouee 151 CIUPTOBOK
dunbTpoBabHasS Oymara
(50 mmt.)

Konba konnyeckas
[Tanouka cTexisiHHAS (C
[PE3UHOBBIM
HAKOHEUYHUKOM )
Yamnieuka s
BbIIAPUBAHUS
(BBIMapuTeNnbHAS
JaIeyKa)

MepHBIN [TUITUHD
(TLTaCTHKOBBIN)
BopoHka cTekisiHHas
(Mamas)

CrakaH CTEKJISTHHBIN
(100 mu1)

["a300TBOIHAS TPYOKa

b1OJIOI' A

KOMIUIEKT BIIaXKHBIX
[pernapaTroB

HAa3HA4YCHUC:
JICMOHCTPAILITMOHHOC,

IEMOHCTPALMOHHBI

MaTCpual KOHTCﬁHepaZ

1 mrT.

1 mT.




[J1aCTHK,

repMeTUYHAasl KpbIIIKa:
HajIu4ue,

KpEIUIEHHE IKCIIOHATa:
HaJI4ue,
KOHCEpPBUPYIOILIEE
BELIECTBO: HAJIUUUE,
HaKJICHKa C
HAaUMEHOBAHHEM:
HaJIU4ue.

He meHee 10 mpenaparos
113 IPUBEICHHOTO HIKE
CIIUCKA!

BitayxHb1i Ipenapar
"be3zyoka"

BitayxHb1i Ipenapar
"T"amroxa"

BitayxHb1 Tpenapar
"BHyTpeHHEe CTpOECHUE
OpPIOXOHOIOTO
MOJUTFOCKA"

BitayxHb1 Tpeniapar
"BHyTpeHHEe CTpOCHUE
KpBbICHI"

Braxxuelii mpenapar
"BuyTrpeHHee cTpoeHne
ArymKy"

Braxxuelii mpenapar
"BuyTrpeHHee cTpoeHne
nTULb"

Biaxxuelii mpenapat
"Buyrpenunee crpoeHue
pBHIOBI"

Biaxxuelii mpenapat
"Kapacnp"

Brnaxxusiil mpenapar
"Kopenb 6060BOT0O
pacTeHus ¢
KI1yOeHbKaMu'"
Brnaxxusiil mpenapar
"Kpeserka"

BitayxHb1l nIpeniapar
"Hepenpa"

BitayxHblil Ipenapar
"Pa3BuTHE KOCTUCTOM
PHIOBI"

BitayxHbli Ipeniapar
"Pa3Butue Kypuinl"
BitayxHbll Ipeniapar




"Cuudomemyza”
BitaykHb1i Ipeniapar
"Tpuron"

BitaykHb1i Ipeniapar
"Uepemaxa 6ooTHas"
BitayxHb1i peniapar
HY)K"

BitaykHb1i Ipeniapar

"SAmepuna"
2.2. |[KomImiekr Hasnayenue: 1 mT. 1 miT.
repOapreB NIEMOHCTPAIIHOHHOE,
IEMOHCTPAIIMOHHBIMOCHOBA JUTS KPETUICHHMS:

repOapHbIil JUCT,

CIMCOK 3KCIIOHATOB:
HaTu4Ine

He MeHee 8 repbapueB U3
[MPUBEICHHOTO HIXKE
cnucka: HazHauenne:
NTEMOHCTPAIIMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIil TUCT,

CIIMCOK 3KCIIOHATOB:
HaTu4Ine

He MeHee 8 repOapueB U3
[IPUBEJACHHOTO HIDKE
CIIUCKA!

["epOapwuii "/lepeBbs u
KyCTapHUKH"

["epOapwuit
"Jlukopactyuiue
pacteHus"

["epOapwuii "KopmoBbie
pacteHus"

['epOapuii "KynbTypHbie
pacteHus"

["epOapuit
"JlekapcTBEHHbIE
pacTteHus"

["epOapuii "MemoHOCHBIC
pacTteHus"

["epOapuii "Mopdonorus
pacteHnit"

["epOapuii "OcHOBHbBIE
CpyNIbl pacTeHui"”
["epOapuit
"PacturenbHble
coobuiecTBa"

["epOapuii
"CenbCKOX0341CTBEHHBIE]




pactenus”

["epOapuii "SAnoButeie
pactenus”

["epOapuii K Kypcy OCHOB
1o oOmiei Guosorun

2.3.

KomruiekT
KOJUTCKIUIA
IEMOHCTPALMOHHBI]
(10 pa3HBIM TeMaM
Kypca OMO0JIOTHH )

HaznadcHwme:
IEMOHCTPAI[MOHHOE,
OCHOBA JIJIsl KPETLJICHUS:
HaJIM4HE,

HaKJICHUKH C
HAaMEHOBAHUEM:
HaJIn4ue

He MeHee 10 xoyutekmuii
13 IPUBEJCHHOTO HIDKE
CITHCKA:

Konnexmus
"T"omoceMeHHBIE
pacteHus"

Komnekmus "Oburarenu
MOPCKOTO JiHa"
Konnexmus
"TTameonToIOrMueckas”
Konnexmus
"[IpencraButenu
OTPSIIOB HACEKOMBIX"
KOJTNYECTBO HACEKOMBIX:
HEe McHee 4

Komnexuus "[Ipumepst
AU THEIX
MPUCTIOCOOICHUH y
HACEKOMBIX"
Kosmnekus
"TIpucniocoOuTeIBHBIE
M3MEHEHMS B
KOHEUHOCTAX
HACEKOMBIX"
Komneknus "Pa3Butue
HACEKOMBIX C HEMOJIHBIM
npeBpaieHueM"
Komneknus "Pa3sutue
HACEKOMBIX C ITOJIHBIM
peBpalieHueM"
Komtexnus "Passutie
MIIEHAIB"

Komtexnus "Passutie
0abouku"

Komnekmus "PakoBUHEI
MOJIJTFOCKOB"
Komtexus "CemelicTBa

1 mrr.

1 mT.




0abouex"

Konnekus "CemelicTBa
PKYKOB"

Konneknus "Cemena u
mI1oA61"

Komnekuus "®opma
COXPaHHOCTH
MCKOITAEMBIX PACTEHUN U
SKUBOTHBIX"

Ha6op
MAJICOHTOJOTHUSCKUX
HaX0JI0K
"TIpoucxoxacHne
uesioBeka'

KOJIMYSCTBO MOJCIICH: HE
MeHee 14

3. XMW
3.1. |demoHcTpanmorHoe|COCTaB KOMILIEKTA! 1 mT. 1 mT.
000pyI0BaHNE CTONUK MO HEMHBII

Hasnauenue: cOopka
y4eOHBIX YCTAaHOBOK,
[pa3Mep CTOJICIIIHHUIIBI: HE
Menee 200 * 200 mmM,
IJIABHBINA IIOJHEM C
MOMOIIILIO BUHTA:
HaJIAdHe

[lITaTuB
TEMOHCTPAIMOHHBIN
XUMHUYECKUN:
Haznauenwue:
eMoHCTparus IprudopoB
1 YCTaHOBOK,

0Iopa, CTEP>KHH, JIAMKH,
MY(QTBI, KOJIbIIA:
HaJIA4ue,

BO3MO’KHOCTh
3aKpETUICHUS SJIEMEHTOB
Ha pa3JIMYHON BBICOTE:
HaJTUJHe

Anmnapar ajs
MPOBEJICHUS XUMUYECKUX|
peakiuii: Haznauenue:
IEMOHCTpaIus
XUMUYECKUX PEAKIUH,
MOTJIOTUTENb ITAPOB U
ra30B: HAJHUYHC,
MaTepuai KOJIObI: CTEKIIO

Habop 1u1s1 snexTponnza




IEMOHCTPALMOHHBIN:
Hasnauenue: uzyuyeHue
3aKOHOB AJICKTPOJIN3A,
cOopKa MoIenu
AKKYMYJIATOPA,
E€MKOCTh: HAJIMYHE,
DIIEKTPOIBI: HATMYUE
KoMIiekT MepHbIX K010
MaJIOTO 0O0beMa:
Ha3nauenue:
NICMOHCTPAIIHOHHBIC
OTIBITHI,

00beM k0J10: oT 100 M
1o 2000 ma,
KOJIMYECTBO KOJIO: HE
menee 10 miT.,
MaTepHal KoJIO: CTEKIIO
Ha6op ¢akonos (250 -
300 mu1 17151 XpaHEeHUs
[PaCTBOPOB PEAKTHUBOB).
Haznauenue: xpaHnenue
[PAaCTBOPOB PEaKTHBOB,
KOJIMYECTBO ()ITAKOHOB:
He meHee 10 mmT.,
Matepurai GIaKOHOB:
CTEKJIO

MpoOKa: HaTMIHe
[IprGop 111 OTIBITOB TIO
XUMHH C AIEKTPUUECKUM
TOKOM (J1a00PaTOPHBIIN)
[IpuGop st
WLUTIOCTPALIMK 3aKOHA
COXPAHEHHUS MACChI
BEIIECTB: COCY/T
Jlannonbra: HanUuueE,
npoOKa: HaTMYHeE,

THUII IpUOOpa:
TEMOHCTPAIIMOHHBIH
JlenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NBYX SKHJIKOCTEH 10
MIOTHOCTH,

MaTepuag BOPOHKHU:
CTEKJIO

'YcTaHoBKa 1i1d
MEPETOHKH BEIIECTB:
Haznauenue:
IEMOHCTpAIUS OYHCTKH
BEIECTBA, IEPETOHKA,




KOJIOBI, XOJIOIUILHUK
U1 OXJTaXKICHUS,
QLTOHXK, TIPOOKa:
HaIA4Ke,

UTMHA YCTaHOBKU: HE
meHee 550 Mm

[Ipubop w1 nonydeHus
ra3oB: HA3HAYCHUE:
MOJTy4EeHHUE Ta30B B
MaJIbIX KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE
MeHee 6 TIpeIMETOB
banst KoOMOMHUpPOBaHHAs
nmabopaTtopHas: bans
BOSTHAS: HAJTMYHE,
KOJIbIIa CMEHHBIE C
OTBEPCTUSMHU Pa3HOTO
TaMeTpa: Hallnvne,
[UTMTKA DIIEKTPUYECKAs:
HAJINIHe

dapdoposast cTymka ¢
rnectukom: HazHaueHne:
TS pa3MeThbueHUs
KPYIHBIX (hpaKIuii
BEILECTB U
[IPUTOTOBJICHUS
[MOPOIIKOBBIX CMECEi

KomruiekT TepMomMeTpoB
(0-100C; 0-360 C)

3.2.

KomIiuiekT
XUMHYECKUX
[PEaKTUBOB

CocTaB KOMILIEKTA:
Ha6op "Kucmotsr"
(a3oTHas, cepHas,
COJISIHAs,
optodochopHas)
Ha6op "I'mapoxcusr"
(rumpoxcuy 6apus,
TUAPOKCU KU,
TUAPOKCU KalbLIUA,
CUAPOKCU HATPHUS)
Ha6op "Oxcuabl
MeTauIoB" (QTFOMUHUS
OKCHUJ, Oapus OKCHUTI,
kenesa (1) okeun,
KaJIbIUSI OKCHJI, MarHUS
oxcua, meau (I1) oxcun,
[TMHKA OKCHT)

HaGop "lllenounsle u
[EJI0YHO3EMETTbHbIS
MeTasubl" (JIMTUI,

1 mT.

1 mr.




HaTpUM, KaJabL1il)
Ha6op "Metamisr"
(ayIFOMUHUM, Kee30,
MarHuii, Melib, IIMHK,
0JIOBO)

Habop "Lllenounsie u
11€JI0YHO3EMEITbHBIC
MeTaJlIbl" (JIUTHH,
HaTpUH, KalbIHil)
Ha6op "OrneomnacHsle
BemecTra" (cepa,
dbocdop (kpacHblif),
okcun pochopa (V))
Ha6op "T"anmorenst" (o,
OpoMm)

HaGop "T"amorennanr"
(aJIFOMMHHUSL XJIOPU],
AMMOHMUSI XJIOpHJ, Oapust
xyopun, xenesa (I11)
XJIOpHUI, KTl HOTU],
KaJTUs XJIOPU]I, KAJTBIIHS
XIJIOPUI, JIATHS XJIOPHU],
MarHus XJIOPHJI, M
(IT) x;mopua, HaTpust
Opomu1, HATpHs PTOPUI,
HaTpUsI XJIOPUJ, ITUHKA
XJIOPHU)

Ha6op "Cynbdars,
cynbduapl, cyabhuTo"
(asroMuHUA cynbdar,
aMMOHHUSI cylb(ar,
kenesa (1) cynmbdum,
kenesa (II) cynmedar, 7-
MH BOJTHBIM, KaTus
cynbdar, kodanpta (1)
cynbdaT, Maruus
cynbdart, menu (I1))
cynbdaTt 6e3BOIHBIH,
veau (II) cynbdat 5-tu
BOJHBIN, HATPUS
cynabGbuI, HaTPHs
cynb(uUT, HATPUA
cynbdar, HaTpHUs
ruapocynbdar, HUKes
cynbdar

Ha6op "Kap6onatsr"
(aMMoOHMsI KapOOHarT,
Kanmusi kKapOoHaT, MeTu
(IT) xkapOoHAT OCHOBHOHM,




HaTpuUsl KapOOHaT,
HATpUs TUAPOKApOOHAT)
Ha6op "docdartsl.
Cunukatsl" (Kamus
MOHOTHApoopTOhocdar,
HATPUS CUIIMKAT 9-TH
BOJIHBI/, HATPUS
oprodocdar
TPEX3aMEIICHHBIM,
HaTpus turuapodocdar)
HaGop "AueraTsl.
Ponanuaer. CoennHeHust
bkene3a' (Kaiaus aierar,
kanus ¢peppo (II)
TeKCAITUaHWI, KaJIus
beppo (III)
TeKCAITMOHU]T, KaJTHS
[pOIlaHM T, HATPUS aIleTaT,
CBUHIIA a1leTaT)

Ha6op "Coenunenus
Mapranua" (kanus
MepMaHTaHaT, MapraHia
(IV) oxcua, mapranna
(1) cynbdar, mapranma
XJIOPHUT)

Ha6op "Coenunenus
xpoMa" (aMMOHUS
MXpoMar, Kajaus
XpoMar, Kajaus
xpoMmar, xpoma (I11)
XJIOpU 6-TH BOJIHBIN)
Ha6op "Hutpatsr"
(aJIFOMMHMSI HUTPAT,
AMMOHMS HUTpAT, Kalus
HUTPAT, KaJIbLHs HUTPAT,
meu (I1) auTpar, HaTpus
HUTpaT, cepedpa HUTPAT)
Ha6op "Nuaukatopsr"
(J1akMOU ]I, METUJIOBBIN
OPaH>XEBBIM,
(dheHonbTancHH)

Hab6op
"Kucnopoacoaepxamue
OpraHryYecKue
BemecTBa" (areToH,
[IIUIEPUH, TUITUIOBBIN
bup, CIUpT H-
OYTUIIOBBIH, CIIUPT
M30aMUJIOBBIH, CIIUPT




1300yTUIIOBBIHA, CITUPT
PTHIIOBBIH, (heHOIT,
(dbopmainuH,
DTUIICHTJIUKOJIb,
YKCYCHO-3THJIOBBII
bdup)

Ha6op "YrieBomopoasr"
(6en3uH, rekcaH, HeTh,
TOJTYOJI, IIUKJIOT€CKaH)
Hab6op "KucnoTst
opranuueckue” (KuciaoTa
AMHHOYKCYCHas,
KUCJIoTa OCH30MHAas,
KHCJIOTa MacJIsiHasl,
KHCIIOTa MypaBbHHAS,
KHCJIOTa OJICMHOBAS,
KHCIIOTa
MMaTbMUTHHOBAS,
KICJIOTa CTEapUHOBAS,
KHCJIOTa YKCyCHas,
KICJIOTA I[aBeJIeBast)
Ha6op "YrieBompl.
AMUHBI" (aHUIIUH,
QHWJINH CEPHOKUCIIBIH,
J1-rmroko3a, METHIIaMUH
TUAPOXIIOPHI, caxapo3a)

3.3.

Kommiext
KOJIJIEKIIMH U3
CITHCKA

Haznauenwme:
IEMOHCTPAITMOHHOE,
BHJI YITAKOBKHU: KOPOOKa,
OIMMCAHHE: HAJTHYHE
CocTaB KOMILJIEKTA:
Komnekmnus "Bosgokaa"
Komneknus "KamMeHHbIi
YTOJIb U TIPOTYKTHI €r0
nepepadboTku"
Komneknus "MeTtaisl 1
cIiaBhI"

Komnexkuus "Munepasib
1 TOpHBIC opoabl" (49
BHJIOB)

Komieknus
"MunepanbHble
ynoOpeHus"

Komnekuus "Hedts 1
MPOJIYKTHI €€
nepepaboTku"
Kommexmust
"TInactmaccher"
Komneknus "Tommuso"

1 mT.

1 mr.




Komnexkuus "Yyryn u
cTap"

Komnexkuus "Kayayk"
Komnexuus "[lkana
TBEPAOCTH"

Ha6ops! 11
MO/IETTUPOBaHUS
CTPOEHUS OPraHUYECKUX
BELIECTB (YUEHUYECKHE)
HE MEHee 4 IIT.

OU3NKA

CocTaB KOMIIJIEKTA:
[IITaTuB
TEMOHCTPAIMOHHBIN:
Hasnauenwme:
[MpOBECHUE
TEMOHCTPAITMOHHBIX
OITBITOB, OCHOBAHUE,
CTEP>KEHb, JIATIKH,
KOJIbI[a, MY(TBHI:
HaJIn4ue

CTONMNK TOIbEMHBIH:
THIr cCTOJIMKA:
yaeOHBI/Ta00paTOPHBIH,
0TI0pa, CTEP>KEHb
BUHTOBOI, BUHT
[PETYJIMPOBOYHBIN:
HaJIM4HCE,

(G yHKIIHS TOTbEMA U
OIyCKaHHS CTOJIMKA!
HaJIN4ne

ICTOYHMK ITOCTOSTHHOTO
U TIEPEMEHHOTO
HaTPSIKEHUS
Hasnauenue: mia
MUTAHUS PEryIUPYEeMbIM
MEePEMEHHBIM 1
[MOCTOSIHHBIM TOKOM
PICKTPUYECKUX CXEM,
gacrtoTa, I'11: 50,
noTpebseMast
MOIITHOCTE, BA: 10
MaHOMeETp KUAKOCTHOU
TEMOHCTPALIMOHHBIN:
Hasnauenwue: njs
W3MEPEHUS TABJICHUS JI0
300 MM BOJSHOTO CTOJIOA
BBIIIC U HIXKE

1 mrr.

1 mrr.




aTMOC(EepHOTO
aBJICHUS,

crexisinHas U-o0pa3Has
TpyOKa Ha MOJICTaBKe:
ISENIZR (S

KamepToH Ha
[PE30HAHCHOM SIIUKE:
Hasznauenue: st
TEMOHCTpAIUHN 3BYKOBBIX
KOJICOAQHMH U BOJIH,

TBa KAMEPTOHA Ha
[PE30HUPYIOIIUX AMIUKAX:
HaTu4ue,

[PE3UHOBBIA MOJIOTOYEK:
HaTu4Ine

Hacoc BakyyMHBII €
PIIEKTPOTPUBOJIOM:
Ha3nauenwue: coznanue
[Pa3pSOKEHUS I
M30BITOYHOTO JIABJICHUS
B 3aMKHYTBhIX 00beMax,
OTIBITHI: KUTICHUE
PKUIKOCTH TIPH
[MOHM>KEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
aBJICHUE U Jp.

Tapenka BakyyMHasi:
Hasnauenue:
IEeMOHCTpAIIHsI OIIBITOB B
3aMKHYTOM 00BbEME C
[Pa3pEeKEHHBIM BO31YXOM,
OCHOBaHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAs
MpOKJIaaKa,
DIIEKTPUYECKHI 3BOHOK:
HAJIUYUE

Benepko Apxumena:
Haznauenwe:
IeMOHCTpaIHs IeHCTBUS
PKUJKOCTH Ha
MOTPY>KEHHOE B HEE TEJIO
U U3MEPEHUE BEIUYUHBI
BBITAJIKABAIOIIEH CHUIIBI,
BEJIEPKO, TEJIO
LIWJIMHIPUYECKON
(hopMBI, IPYKUHHBIN
TUHAMOMETP: HaJIN4Ue
OrHUBO BO3JYIIIHOE:




Hasnauenue:
IEMOHCTpaLus
BOCIUIAMEHEHHUS
TOPIOYEH CMECH IIpU €e
OBICTPOM CHKATHUH,
TOJICTOCTEHHBIN
LWIMHJIP, IOPILIEHb Ha
METaJUIMYECKOM IITOKE €
PYKOSITKOM, ITOJICTaBKa
U1 LAJIMHAPA: HAJIMYKe

4.1.

O6opynoBanue AJis
JICMOHCTPAILIMOHHBIX|
OIIBITOB

[TpuGop st
TEMOHCTpPAINH 1aBJICHUS
B JKHIKOCTH:
Hasnauenwme:
TEMOHCTpAITUs
M3MCHECHUS TaBJICHUS C
rI1yOWHOM MOTPYKEHUs,
TaTYUK JTaBJICHUS,
KPOHIITENH It
KpEeTUJICHUS Ha CTEHKE
coCy/a: HaJTM4ue
[TpuGop mst
TEMOHCTpAITUN
aTMOC(HEpPHOTO TaBJICHHS
(MarpeOyprekue
[TOJTyIIapHs )
Haznauenwue:
IEMOHCTpAITUS CHUITBI
aTMOC(hepHOTOo
TaBICHMUS,

TBa pa3bEMHBIX
METaTHYECKUX
MOJTyIIApUs C POYHBIMU
PydKaMu U XOPOIIIO
NpUILTH(POBAHHBIMH
KpasiMH, HUTIIIEIIb C
KpaHOM: HaJIM4He,
co37aBaeMO€ BHYTPH
1apoB
BaKyyMMETPHYECKOE
nmaBienue: He MeHee 0,05
MlIIa,

MaKCHUMAaJIbHOE
pa3phIBaIOILEE YCUITHE:
He meHee 90 H

HaGop Ten paBHOTO
oO0bema: Haznauenwue:
U1l OTIPEJICTICHUS 1
CpaBHEHHUS




TEIIOEMKOCTHU U
[JIOTHOCTH Pa3IMYHBIX
TBEP/BIX MAaTEPHUATIOB,
[MTHHIPBL U3
[Pa3TMYHBIX MATEPHUAJIOB:
HEe MEHeEe 3 IT.,

KPIOYKH JIJIs1
[10/{BELINBAHUS
[IWJIHH]IPOB: HAJTHYNE
HaGop ten paBHO#
Maccel: HaszHauenwme: mis
OTIpeICIICHUS
CPaBHCHHIO TUIOTHOCTH
[PA3TUYHBIX MAaTEPHAJIOB,
[ATHHJIPBI U3
[Pa3TUYHBIX MAaTEPHUATIOB:
HE MEHee 3 IIT.,

KPIOYKH JJIsT
[10IBEIIMBAHUS
[AJTHHIPOB: HAJTUYIHE
Cocynbl
cooOIIaromuecs:
Haznauenme:
TEMOHCTpAITUs
0JIMHAKOBOTO YPOBHS
OJHOPOTHOM KHUJIKOCTH B
COOOITAIOIUXCS MEXKTY
co0o0li cocynax pasHOU
hopmBI,
cOoOO0IIaroImecs
CTEKJISTHHBIC TPYOKH
pa3Hoi popMBbI: HE
MeHee 3 IIT.,

[TOJICTABKA: HAJU4HE
Tpyoka HeroToHa:
Haznadenue:
IEMOHCTpAITUs
0JJHOBPEMEHHOCTH
MaJCHUS Pa3TUYHBIX TEI
B pa3pe’KeHHOM BO3JyXe,
(O YHKIIUS TOIKITIOYCHHS
K BAKYYMHOMY HacocCy:
HaJIu4ue,

UIMHA TPYOKH: HE MEHee
80 cMm.,

PE3MHOBBIE TPOOKH,
HUIIIC/Ib: HAJTU4ue,
KOJIMYECTBO T B
TpyOKe: HE MeHee 3 IIT.




[Tap ITackas:
HaznaueHwue:
IEMOHCTpALIMS TIEpeIadn
[IPOU3BOIUMOTO Ha
PKUIKOCTD JIABJIICHUS B
3aMKHYTOM COCY/JIE,
IEMOHCTpAIIHS 0 IbeMa
PKUIKOCTH 1101
nelicTBHEM
aTMOC(EepHOTO
TaBJICHMS,
METATNUCCKUN
[IUJTHHIP C OITpaBaMu,
[MOPILIEHb CO IIITOKOM,
MOJIBIN METAIINISCKUN
[1ap C OTBEPCTUSIMH:
HaJIn4ue,

TUTHHA WIHHPA: He
MeHee 22 M,

muaMeTp Imapa: He MeHee
8 cMm

[[Tap ¢ konbIIOM:
Haznauenme:
IEMOHCTpAIUs
[pacIIMPEHUSI TBEPIOTO
TeJla MPYU HarpeBaHuu,
[ITATHB, METAJINIECKOE
KOJIBIIO C My(DTOH, THap ¢
EMOYKON: HATMYUHE,
IIMHA IETOYKH: HE
MeHee 80 MM,

TMaMeTp Imapa: He MeHee
25 MM

L{vuHIpBI CBUHIIOBBIC
CO CTPYrOM:
Haznadenue:
IEMOHCTpAaIUs
B3aMMHOT'O MTPUTSKCHUS
MEXy aTOMaMHU
TBEPJBIX TEI,
KOJWYECTBO OJUHAKOBBIX
HUJIUHAPOB: HE MEHEe 2
IIT.,

MaTepHua LHJIMHIPOB:
CTallb U CBUHEII,

KPIOUKH JIJ151

10 IBCIITNBAHUS:
HaJau4due,

CTPYT, HaIpaBJISIFOIIas




TpyOKa: Hanu4ue
[TpuGop Jlenma:
Haszunauenue: st
ccae10BaHus
3aBUCUMOCTHU
HaIpaBJICHUS
WHYKITAOHHOTO TOKa OT
XapakTepa U3MEHEHUS
MarHUTHOTO TIOTOKA,
CTOMKA C KOPOMBICJIOM:
HaJIN4He,

KOJINYECTBO
QITIOMUHHMEBBIX KOJIEI[: HE
MeHee 2 IIT.,

[pOpe3b B OJTHOM U3
KOJICIl: HaJTu4Ine
Maraur 1yroo0pas3Hblit
TEMOHCTPAIMOHHBIN:
Haznauenue:
TIEMOHCTpAIMs CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
THTT MarHUTAa:
HaMarHWYEHHBIN OPYyCOK,
KOJIMYECTBO 1IBETOB
MartimuTa: He MeHee 2,
0003HaYeHHE OJIIOCOB
MarHuTa: HaJu4uue
Marsut moJiocoBOi
TEMOHCTPAIMOHHBIN
(mapa): Ha3znauenwue:
IEeMOHCTpAIHs CBONCTB
MOCTOSIHHBIX MarHuTOB,
TUI MarHuTa:
HaMarHUYEHHbINH OPyCOK
MPSMOJIMHEHHOU (POPMBI,
KOJIMUYECTBO 1IBETOB
MarHuTa: He MeHee 2,
0003HaYeHHE TTOJIIOCOB
MarHuTa: HaJlu4ue
CTpenkyu MarHUTHbIE Ha
mratuBax: Haznauenue:
IEMOHCTpaIus
B3aUMOJCHCTBUSA
MOJIFOCOB MarHUTOB,
OpHEHTALIMM MarHuTa B
MarHMTHOM MOJIE,
HaMarHW4YeHHas CTpeJiKa:
Hanu4ue,

KOJINYECTBO I[BETOB




MarHurTa: He MeHee 2,
[10JICTaBKa: HAJTMYHE
HaGop
IEMOHCTPALMOHHBIN
"OnekrpocraTuka”
(31eKTpOoCKOIbI (2 WT.),
cyaTaH (2 1IT.), Hajo4Ka
CTEKJISTHHASI, TIaJlouKa
YOOHMTOBAS, ITATHBEI
n3onupymomue (2 mr.)
Marmaa 35ekTpodopHas
WA BBICOKOBOJIbTHBIN
ncTtouHuk: HaznaueHnue:
TSI TIOJTY4EHUS
PIIEKTPUYECKOTO 3apsia
BBICOKOTO TTOTEHITHAIA 1
[OJTyICHHST HUCKPOBOTO
paspsna,

ITMCKH Ha CTOMKAaX:
HaJIM4IHeE,

KOJTMYECTBO JIEHICHCKUX
0aHOK: HE MeHee 2,
[T0JICTaBKa: HAJTUUIHC
KoMIuiekT mpoBoAOB:
Jlnmunaa: He meree 500 MM
- 4 mr., 250 MM - 4 T,
100 MM - 8 miT.,
Ha3HAYCHUE: IS

10 TKITFOUCHUS
TEMOHCTPAIIMOHHBIX
MprUOOPOB U
000pyI0BaHUS K
MCTOYHHUKY TOKa, JIJIst
COOPKH JIEKTPUUECKUX
eIk, BKIIFoUas
PIIEMEHTBI U3 PaOOTHI
"I[locTossHHBIH
PIEKTPUYECKUNA TOK"

4.2.

O0opynoBaHue st
11abopaTOPHBIX
paboT u
YUEHUYECKUX
oTbITOB (Ha 6aze
KOMIUICKTOB TSI
OI'9)

[[ITaTuB J1abOpPATOPHBIA |8 TIT.

C Jep>KaTeas MU
BEChI DJICKTPOHHBIE
MEH3YpKa, Ipeaesn
n3Mepenus 250 M
nmuHamometp 1 H
nuHamometp S H
HUJTUHAP CTAIbHOM, 25
cM3

LIUJTUH]P ATFOMUHUEBBII
25 cm3

4 11T,




LIMIMH/IP aJIFOMUHUEBBIN
34 cm3

LIMUIMHAP TIACTUKOBBIN
56 cMm3 (115 u3MepeHus
CHIIbl ApXxUMenia)
npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl 1o 100 r (6 wrT.)
rpy3 HaOOPHBIIA
YCTaHABJIMBAET Maccy C
marom 10 r

MEpHas JIEHTa, JUHEWKa,
TPAHCIIOPTUP

OpYCOK C KPIOUKOM U
HUTHIO

HaIpaBJIAIONIAsl JJIMHON
He meHee 500 mm.
J{0KHBI OBITH
oOecreveHbl pa3Hble
K03 (ULIMEHTH TPEHUS
Opycka 1o
HaNpaBJISIONIEH
CEeKyHJIOMED
PIIEKTPOHHBIN C
TATYNKOM
HaIpaBJIsAIOILas Co
[IKaI0U

OpYCOK JEPEBSHHBIH C
[1yCKOBBIM MarHUTOM
HUTSIHOM MasiTHUK C
IPY30M C ITyCKOBBIM
MarHuTOM U ¢
BO3MOKHOCTBIO
U3MEHEHUS JJIMHBI HUTH
pblyar

0JIOK ITOIBUXHBIA

0JIOK HETOIBUKHBII
KaJIOpUMETP

TEPMOMETP

WUCTOYHUK MTUTAHUS
[OCTOSIHHOTO TOKa
(BBITTPSIMUTETB C
BBIXOJTHBIM
HanpsbkeHueM 36 - 42 B
win 6atapeiHbIi 00K ¢
BO3MO>KHOCTBIO
PETYJINPOBKHU BBIXOJIHOTO
HaTPSKCHUS
BOJIETMETP




nByxnpenenbHbii (3 B, 6
B)

aMIIepMETP
nByxmnpenenbHbii (0,6 A,
3 A)

pesuctop 4,7 Om
pesuctop 5,7 Om
nammouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peocrar) 10 10 Om
COEIMHUTENbHbIE
poBoja, 20 mr.

KITIOY

Ha0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparoias JMH3a,
(hoKycHOE pacCcTOsiHHE
100 mm

coOuparomas JIMH3a,
(doxycHoe paccrosiHue 50
MM

[pacceuBaroiast JIMH3a,
(hoKyCcHOE pacCTOSIHHE -
75 MM

DKpaH

ONTUYECKasi CKaMbs
ciannx "Moaenb
npeamMera"

OCBETHUTEIh
MOJIYLIUTTUHJP C
[UIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM
[Ipubop st U3ydeHus
ra30BbIX 3aKOHOB
Kanunisipsl
JludpakuroHHas
pemerka 600
TPUXOB/MM
JludpakuroHHas
pemerka 300
TPUXOB/MM

3epkaio

JlazepHas ykaska
[Tonsiponn B pamke
[lleau FOHra

Karymka MoToK

biok 11o10B

b0k KOHIEHCATOPOB
Kommnac




Maraut
DJIEKTPOMArHUT
OINIIKH JKeJIE3HBIE B
0aHKe

Texaomorndyeckas HaIpaBJICHHOCTb

1.

O06pazoBaTeIbHBIN
KOHCTPYKTOP ISt
[PAKTUKKA OJIOYHOTO
[IPOrpaMMHUPOBAHUS
C KOMIUIEKTOM
TATYNKOB

PoOoToTexHu4YeCKni
Ha0Op MpeaHa3HaueH s
W3YyYeHUS OCHOB
[POOOTOTEXHUKH,
neranen, y3JioB U
MEXaHHU3MOB,
HEOOXOINUMBIX IS
CO3IaHUS
[POOOTOTEXHUUECKHX
YCTPOMCTB.

HaGop npencrasmisier
c000M KOMIUIEKT
CTPYKTYPHBIX
DJIEMEHTOB,
COCTMHUTEITHHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUICCKIX
KOMITOHCHTOB.

Habop mo3BosisieT
cobupats (1
[IPOrpaMMUPOBATh
coOnpaeMple MOJIEIHN ), U3
PJIEMEHTOB, BXOSIINX B
€ro CoCTaB, MOJIENH
MEXaTPOHHBIX U
[POOOTOTEXHUYECKUX
YCTPOMCTB C
AQBTOMATU3UPOBAHHBIM
yIIpaBJICHHEM, B TOM
YKClie Ha KOJIECHOM
X0y, a TaKKe
KOHCTPYKLIUH,
OCHOBAHHBIX Ha
MCIIOJIb30BAHUU TIepeaay
(B TOM 4HCIIe YUePBAYHBIX
U 3y04aThIX), a TAKKE
pPBIYAroB.
CBETOJIMOIHBIN
MAaTPUYHBINA TUCILIEH C
0enoil Mo CBETKOM Ha
KOHTpOJLIIEpE
KonudecTBo mopToB

BBO/a/BBIBOJIA HA

1 mrr.

1 mT.




KOHTpPOJUIEPE HE MeHee 6
KosimuecTBO KHOIOK HE
MeHee 4

O011ee KOIMYEeCTBO
PJIIEMEHTOB: HE MEHEE
520 1T, B TOM YHCIIC:
1) mporpaMMupyemblii
0JIOK yIIpaBJICHHUS,
KOTOPBINA MOXKET
[paboTaTh aBTOHOMHO U B
MMOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) TaTYUK CHJTBI

4) naTYuK pacCTOSTHUS
5) maT4MK 1BETA

6) aKKyMyJIITOpHAs
Oatapest

7) IlnacTukoBbIE
CTPYKTYPHBIC DJIEMEHTHI,
BKJTFOYAS
reppopupoBaHHbIE
DJIEMEHTBI: OaIKH,
KyOHKH, OCH U BaJIbl,
COEIMHUTENbHbIE
PIIEMEHTHI K OCSM,
[IIECTEpPHU,
[perHa3HauYeHHbIE IS
CO3aHMSI YEPBSIYHBIX U
3yOJaThIX mepead,
COEIMHUTENbHBIE U
KPETEKHBIE JIEMEHTHI;
7) IIporpamMmmHoOe
oOecIreyeHue,
HCIIOJIb3YeMOE IS
IPOrpaMMHUPOBAHUS
coOnpaeMbIx
POOOTOTEXHUYECKUX
MOJIETIEN U YCTPOUCTB,
TOCTYITHO JJIst
CKaYMBaHUS U3 CETH
MuTepHeT

O6pazoBaTenbHbBIN
HA0Op M0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIutekT J1st u3ydeHus
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKH

Ha6op nomkeH ObITh
NpeHa3HAYCH IS
MPOBE/ICHUS YICOHBIX
3aHSTHUH 110 JICKTPOHUKE
1 CXEMOTEXHUKE C

1 mrT.

1 mT.




LIEJIbI0 N3YUCHHS
Hanboee
[pacpoCTpaHEHHO N
PJICMEHTHO 0a3kl,
[IPUMEHAEMON IS
WH)KCHEPHO-
TEXHUYECKOTO
TBOPUYECTBA YUAITUXCS U
pa3paboTKH y4eOHBIX

Mo 1eTIeit poOOTOB.
Habop nomxken
[MO3BOJISITH YUaIIMCS Ha
[TPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH
[TPOCKTHPOBAHUS
[POOOTOTEXHUUECKHUX
KOMIIJICKCOB Ha IPHMEpe
y4eOHBIX MOJIeel
[pOOOTOB, a TaKkKe
M3Y9IHTHh OCHOBHBIE
TEXHUYECKUE PEIICHUS B
obnactu
KHOEPHETUYECKUX U
BCTPaNBAEMBbIX CHCTEM.

B cocraB koMIIIeKTa
TOJDKEH BXOJUTH Ha0OP
KOHCTPYKTHBHBIX
PIIEMEHTOB I COOPKHU
MakKeTa
MaHUITYJISILTHOHHOTO
po00Ta, KOMILICKT
METANINYECKUX
KOHCTPYKTHBHBIX
RJIEMEHTOB JJIs1 COOPKHU
MaKeTa MOOUJILHOTO
poboTa U T.II.

B cocTaB KOMILIEKTa
BXOJIUT HaOOP
DIIEKTPOHHBIX
KOMIIOHEHTOB JIJIsT
W3yUYCHHS OCHOB
DIIEKTPOHUKHU U
CXEMOTEXHUKH, a TAK)KE
KOMIUIEKT MPUBOJIOB U
ATYNKOB PA3IMYHOTO
TUTIA [T Pa3pabOTKH
POOOTOTEXHUYECKUX
KOMILJICKCOB.

B cocTaB KOMILIIEKTa




TOJKHO BXOJIUTD:
MOTOPBI C SHKOJECPOM -
HC MEHee 2 IIIT,
CEPBOIPHUBO,]T OOJIBIIION -
HE MEHeEe 4 1T,
CEpPBOIIPUBOJI MAJIBIN - HE
MeHee 2 IIT,
WH(paKpPaCHBINA JaTYHK -
HE MCHEe 3 1T,
YJIBTPa3BYKOBOM JTaTYMK
- He MeHee 3 1T, JaTYUK
TEMIIEpaTyphl - HE MEHEE
1 mT, gJaTunK
OCBEIIEHHOCTH - HE
Menee 1 T, Habop
DIIEKTPOHHBIX
KOMITOHCHTOB
(pe3ucTopsl,
KOHJICHCATOPBHI,
CBETOJIMO/IBI PA3TMIHOTO
HOMHWHAJIa), KOMIUIEKT
[MPOBOJIOB TSI
OecrmaeuHoro
[IPOTOTUITHPOBAHMUS,
r1ata GecrnaeyHoro
[IPOTOTUITHPOBAHMUS,
AKKYMYJISITOP U 3apsaHOE
YCTPOMCTBO.

B cocraB komIuiekTa
OJI’KEH BXOJAUTH
POrpaMMHUPYEMBIii
KOHTPOJLIEP,
POrpaMMHUPYEMBIii B
cpene Arduino IDE wunun
QHAJIOTMYHBIX CBOOO/IHO
pacmpoCTpaHsIEeMbIX
cpenax pa3paboTKH.
[IporpammupyemMblid
KOHTPOJUIEP JOJHKEH
00a1aTh OPTaAMU JIIS
MO IKJTFOYCHUS
U(POBHIX U
QHAJIOTOBBIX YCTPOUCTB,
unrepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth wnm
WiFi.

B cocTtaB KomriekTa
OJI’KEH BXOJUTh MOJIYITh




TEXHUYECKOTO 3PEHUS,
[IPEICTABISIOMINNA COOOH
BBIYMCIIUTEIBHOEC
YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOLIECCOPOM
(KOJI-BO siA€p - HE MEHEe
4 11T, yacToTa Ajpa He
menee 1.2 I'T'a, o00beM
O3V - ne menee 512 MO,
00BEM BCTPOEHHOM
mamsTH - He MeHee 8 ['0),
MHTETPUPOBAHHOU
KaMepoil (MakCHUMaIbHOE
paspelieHme
BH/ICOTIOTOKA,
repe1aBaeMoro 1o
unTepdeiicy USB - He
Menee 2592 x 1944 en.)
1 ONITHYECKON CHCTEMOM.
Moynp TEXHUYECKOTO
3pEHHSI TOJDKEH
o0J1amaTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMU
[IPOrPaMMHUPYEMBIMHU
KOHTpOJUIEpaMHU C
[MOMOTIIBIO0 HHTEP(hEHCOB
- TTL, UART, 12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PCHHUS
OJI’KEH UMETh
BCTPOEHHOE
pOrpaMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIMOHHOMN CHUCTEMBI
Linux, mo3Bosstoriee
OCYILIECTBIISITh
HACTPOMKY CUCTEMBI
MAIIMHHOTO O0y4YeHHs
napaMeTpoB HEMPOHHBIX
ceTell 17151 OOHapYKEeHUs
00BEKTOB, ONPEETICHHS
UX IIapaMeTpoB U
majJpHeNIIen
UACHTU(DUKAIIIHN.
KoMIutekT 1omkeH
oOecrieunBaThb
BO3MOKHOCTb M3Y4EHUs




OCHOB pa3paboTKu
[POrPaMMHBIX
armnapaTHbIX KOMIUICKCOB
MH)KEHEPHBIX CHCTEM,
pemeHmii B chepe
"UnTepHer Bewieil", a
TaK)Ke pEeLICHUN B
00macTi pOOOTOTEXHUKH,
MICKYCCTBEHHOTO
WHTEIJICKTA
MAIIMHHOTO OOy4YCHHUSI.

KomnbrorepHoe o6opyioBanme

1 HoyTtOyk

Dopm-pakTop: HOYTOYK;
KecTkas,
HEOTKITIOYaeMast
KJIaBHaTypa: HAIHYNE;
Pycckas packiiagka
KJIaBHATyphl: HATHYNE;
/Inaronanp 3KkpaHa: HE
MeHee 15,6 mroiMoB;
Paspemienne skpana: He
Menee 1920 x 1080
MTIKCEIICH;

KonunuecTBo snep
rporieccopa: He MeHee 4;
KoanduecTBO IMMOTOKOB: HE
MeHee 8;

baszoBas TakToBas
JacToTa MpoIeccopa: He
Mmenee 1 I'Tm;
MakcruMalbHas TAKTOBas
JacToTa MpOoIEccopa: He
Mmenee 2,5 ['Tm;
Komr-namsars
mpoliieccopa: He MeHee 6
MoaiiT;

O0beM ycTaHOBICHHOU
OTIEPATHUBHOM MaMSTH: HE
MeHee 8 ['0aiiT;

O0BbeM
MO/IePKUBaeMOM
ONIEPATUBHOM MaMTH
(11 BO3MOKHOCTH
paclIMpeHus): He MeHee
24 T'0aiirt;

OO0BbeM HaKOIIUTEIIS
SSD: ne menee 240

[ GaiiT;




BpeMst aBTOHOMHOMU
paboTh! OT OaTapen: He
McHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIITOPOM: HE
0onee 1,8 kr;
Brenrauii naTepderic
USB cranjapra He HIKe
3.0: He MeHee Tpex
CBOOOJHEIX;

Buewnuit untepgeiic
LAN (ucrionb3oBaHue
MEePEXOHUKOB HE
[PEIyCMOTPEHO):
HAJINYHE;

Hanuuue monyinen n
nHTEpPEiicoB
(Mcroab30BaHUE
MEePEXOHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnipoBoHas cBs3p Wi-
Fi: Hanuuaue ¢
[MOIIEPKKOM CTaHAapTa
[EEE 802.11n unu
COBPEMEHHEE;
\Web-kamepa: Hannuue,
Manunyisitop "Mbiib":
HaJIUYUE;
[IpenycranoBineHHas
OTepallMOHHAs CUCTEMA C
rpaduIecKuM
10JIb30BATEIbCKUM
uHTepdencoMm,
oOecreunBaroImas
paboTy
pacrpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
MPUIIOKEHUN: HAJIMYHE.

MOV (npunTep,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHKIMM MevaTwy,
KOIIMPOBAHU,
CKaHMPOBAHU);
dopmar Oymaru: He
MeHee A4;

L{BETHOCTB: YepHO-

OCIIBINH;

1 mrT.

1 mT.




TexHomorusa neyaTH:
nazepHas
MaxkcumanbHOE
[pa3pelieHue MevaT: He
Menee 1200 x 1200
TOYCK;

Wurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

NMPOPMIBHBINM KOMIIJIEKT OBOPYJTOBAHUSA

Haumenosanune
000pyI0oBaHUS

Kparkue npumepHsie
TEXHUYECKUE
XapaKTEPUCTUKU

KommuectBo ennumig
JUTS TIPO(PHITBHOTO
KOMIIJICKTa
(oOmreoOpa3zoBaTeNbHBIC
OpraHu3aIum, He
SIBJISTFOTITAECS
MaJIOKOMILJIEKTHBIM),
ell. U3M.

KoanuecTtBo equnmil
JUTSE TIPO(PHITBHOTO
KOMITJICKTa
(MaJIOKOMILJIEKTHBIE
00111€00pa30BaTEIHHBIE
OpraHu3aIum), e/, U3M.

bA30BAS (OBA3ATEJIbBHAA YACTD)

EcTecTBeHHO -Hay4dHas HallpaBJICHHOCTHb

1.

[{udponas
mabopatopus 1o

OHOJIOTHH
(yueHudeckas)

OOecneunBaeT
BLIITOJTHEHUE
1abopaTOPHBIX pabOT HA|
ypOKax 1o OMOJIOTHH B
OCHOBHOM IIIKOJIE U
MPOCKTHO-
HCCIIEN0BATEILCKON
eITEILHOCTH
ydanuxcs.
KoMIuiekTanus:
becnipoBoiHOM
MYIBTUAATYUK T10
0HOJIOrUH C 6-10
BCTPOCHHBIMH
TaTYNKaAMU:

JlaTYuK BIAXKHOCTH C
T1ana3oHOM U3MEPEHUs
0...100%

JlaTuynK OCBEIIEHHOCTH
C IUara30HOM
M3MEPEHUS HE Y)KE UeEM

3 mT.

ot 0 mo 180000 1k

2 IIIT.




JlaTtuuk pH ¢
TMana30HOM U3MEPEHUS
He yxke yem oT 0 1o 14
pH

/laTuuk TemMIiepatypsl ¢
TMana3oHOM U3MEPEHUSI
HE yxe ueM ot -20 10
+140 C

JlaTunk
PIIEKTPOIPOBOAUMOCTH
C Auarna3zoHaMu
M3MEPEHUS HE YKE YeM
oT 0 1o 200 MmxCwm; ot 0
o 2000 MxCwm; ot 0 110
20000 MxCwm

/laTuMk TeMIIepaTypsl
OKpYKarolen Cpeibl C
TMana3oHOM W3MEPEHHUsI
He yxe yeM oT -20 10
+40

AKceccyaphl:

Kabens USB
COE€TUHUTEILHBIN
3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anpantep
Bluetooth 4.1 Low
Energy

KpaTtkoe pykoBOJICTBO
0 SKCIUTyaTalluu
udpoBoit maboparopuu
[{udpoas
BUJICOKaMepa ¢
METaJUIMYECKUM
[ITATUBOM, Pa3peLICHUE
He meHee 0,3 Mnukc
[IporpamMHOe
o0OecrieueHne
MeTtoanueckue
PEKOMEHIallUU He
menee 30 pabot
YI1akoBKa

Hanuune
PYCCKOSI3BIYHOTO caiiTa
MOJICPKKH, HATUINE

XNMHNHN

1a00paTOPHBIX PaboOT

BUECOPOJIMKOB.
[{udpoBas ObecnieunBaeT 3 mr. 2 IT.
maGopaTtopust 1o BBITIOTHEHHE




(yueHuueckas)

[10 XUMHH Ha YpPOKax B
OCHOBHOM IIIKOJIE 1
[IPOEKTHO-
KCCIIeJ0BATEIILCKOM
eI TCILHOCTH
y4anuxcsl.
Komruexkramms:
becnipoBoiHOM
MYJIBTUIATYUK 110
XUMHH C 4-MsI
BCTPOEHHBIMH
TaTYNMKaMU:

JlaTtunk pH ¢
TMana30HOM U3MEPEHHUS
He yke yem oT 0 1o 14
pH

JlaTunk BBICOKOM
TEMITepaTyphI
(TepMoOMapHBIii) C
TMana3oHOM W3MEPEHHUsI
He yxe yem oT -100 1o
+900 C

JlaTunk
PJIEKTPONPOBOIUMOCTH
C IMana3oHaMH
M3MEpPEHUS HE YIKE YeEM
ot 0 mo 200 MxCwm; ot 0
mo 2000 MmxCwm; ot 0 1o
20000 mxCm

JlaTuuk TeMIepatypsl
[UIATHHOBBIH C
TMarna3oHoOM MU3MEpPEHUS
He yke ueM oT -30 10
+120 C

OTnenbHbIe JaTUNKH:
J[aTYHK ONTHYECKOH
[UIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB
COCAUHUTENLHBIN
3apsIHOE YCTPOMCTBO C
kaOemem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOACTBO
MO SKCIUTyaTalluu

¢ poBoii 1aboparopun

Habop nabopaTopHoii




OCHACTKU
[IporpammHoOe
obecrnieueHue
Metoanueckue
[PEKOMEH/IallNK HE
meHee 40 pabot
Hanuuue
[PYCCKOSI3BIYHOIO caiiTa
MOICPKKU

Hanuuue
BUJICOPOJIUKOB.

[{udporas
mabopatopus 1o

(buznke
(yueHuueckas)

OOecneunBaeT
BBIITOJTHEHHUE
PKCIIEPUMEHTOB T10
TeMaM Kypca QU3UKH.
Komrexramms:
becripoBogHOM
MYJIbTHAATYHK 110
(duzuke ¢ 6-10
BCTPOEHHBIMH
TaTYKaMU:

[{udpoBoii qaTumk
TEMITEPATYPHI C
TMana3oHOM W3MEPEHHUSI
He yxe yeM oT -20 10
120 C

[{ndpoBoii naTank
a0COJIFOTHOTO JIaBJIEHUS
C IMana3oHoOM
W3MEPECHHS HE Y)KE YeM
oT 0 1o 500 xIla
JlaTYuK MarHUTHOTO
[10JIS C JUAMTa30HOM
W3MEPECHHS HE Y)KE YeM
oT -80 1o 80 mTn
JlaTurK HATIPSKEHUS C
mrana3oHaMu
M3MEpEHUs HE Y)Ke YeM
oT -2 1o +2 B; oT -5 10
+5 B; or-10 no +10 B;
oT-15 o +15 B
JlaT4kK TOKA HE yxKe
ueMm oT -1 7o +1 A
JlaTunk akcenepoMeTp ¢
MMOKa3aTeIsIMA HE MCHEe
yeMm: +/- 2 Q; +/- 4 g; +/-
89

OTaennLHbIe

yCTpOMCTBA:




USB ocummiorpad He
Menee 2 xkaHana, +/- 100
B

AKCecCyaphl:

Kabens USB
COCIMHUTEIIBLHBIN
3apsIHOe YCTPOMCTBO C
kaOemeM miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KonctpykTop s
[IPOBEICHUS
PKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO
10 DKCIUTyaTaluu
nudposoit maboparopuun
[IporpammHOe
obOecrieueHne
MeTtomueckie
pexkomenpamuu (40
[pador)

Hayune
[PYCCKOSI3BIYHOTO caiiTa
[0 AJIEP>KKH

Hayune
BHJICOPOJIUKOB.

KommnbrorepHoe 06opyioBanme

4.

HoytOyk

dopm-daxTop:
HOYTOYK;

KecTkas,
HEOTKJIF0YaeMast
KJIaBHATypa: HAIHYNC;
Pycckast packiiagka
KJIABHATYPHI: HATUYHUE;
JluaroHaip dKpaHa: HE
MeHee 15,6 mroliMoB;
Paszpernienne s3kpana: He
MmeHee 1920 x 1080
[MUKCEJICH;

KonnuecTBo siaep
mpolieccopa: He MeHee
4,
KoandecTBO MMOTOKOB:
HEe MEHeEe §;

basoBast TakTOBast
HacTOTa MPOLECCOpa: HE

MmeHee 1 I'T;

3 mT.

2 IIIT.




MaxkcumanbHas
TaKTOBAsl 4acTOTa
[poiieccopa: He MEHee
2,5 I'Tu;

Kom-nmamsars
mpoliieccopa: He MeHee 6
MoaiiT;

O0beM yCTaHOBIICHHOU
OIEPaTUBHOMN NaMSITH:
He McHee 8 I'0aliT;
O6bem

[0 IIEP>KUBAEMOM
OIEpPaTUBHOMN MaMSITH
(1711 BO3MOKHOCTH
[paciIupeHusi): He MeHee
24 I'GaliT;

O0beM HaKOTIUTES
SSD: He menee 240
["GaliT;

Bpemst aBTOHOMHOM
paboTel OT OaTapeu: He
MeHee 6 9acoB;

Bec HOyTOYKa C
YCTaHOBJICHHBIM
AKKYMYJISITOPOM: HE
oonee 1,8 kr;

Buenrauit uaTepdeiic
USB crangapta He
Hike 3.0: He MeHee
TpeX CBOOOIHBIX;
Buenrauit uaTepdeiic
LAN (ucnosnbp3oBaHue
MEPEXOTHUKOB HE
PEelyCMOTPEHO):
HaJIUYUE;

Hanmmune monynen u
nHTepEercoB
(Mcroab30BaHUE
MEPEXOTHUKOB HE
npenycMoTpeHo): VGA,
HDMI,

becnipoBoiHAs CBSI3b
Wi-Fi: nanmuune ¢
MOJ/IEPKKOM CTaHAapTa
IEEE 802.11n unu
COBPEMEHHEE;
\Web-kamepa: Hanuuue,
MaHuyasITOp "MBIIIB":
HaJTU4KeE;




[IpenycTaHOBICHHASA
OTICpaIllMOHHAS CUCTEMA
c rpaduyeckum
[10JTb30BATEIHLCKUM
uHTEpdeiicom,
obecreunBaromias
padoty
PacTIpOCTPAHEHHBIX
00pa3oBaTeNbHBIX U
00111€CUCTEMHBIX
MPUIIOKEHUI:
HaJM4ue.

MOV (nipunTep,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(¢pyHKUMM TTeyaTH,
KOIMPOBAHUS,
CKaHUPOBAHHUA);
dopmaT Oymaru: He
MeHee A4,

[[BETHOCTB: YepHO-
OeTIbIi;

TexHonorus nevyaTu:
nazepHas
MakcumanbHOe
[pa3peleHne rneyaTu: He
menee 1200 x 1200
TOYEK;

Wutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

1 mrr.

JIOITIOJIHUTEJIBHOE OBOPY IOBAHUE

ECTCCTBGHHO-HayLIHaSI Hallj

PABJICHHOCTb

1.

[{udponas
mabopaTopus 1o

OHOJIOTHH
(yueHudeckas)

OOecneunBaeT
BBLINIOJTHEHHE
1abopaTOPHBIX pabOT HA|
ypOKax 1o OMOJIOTHH B
OCHOBHOM IIIKOJIE U
MIPOCKTHO-
HCCIIEN0BATENLCKOM
eITEIbHOCTH
YUaIIXCS.
KoMIuiekTanus:
becnpoBoiHOM
MYIBTUAATYUK T10
0HOJIOTUH C 6-10
BCTPOCHHBIMU
TaTYINKaAMU:

JlaTYuK BIAXKHOCTH C
ana3zoHoOM U3MEpEeHHs

0...100%

1 .

1 mT.




JaT4rK OCBEIIEHHOCTH
C AMarna3zoHOM
M3MEPEHUS HE YKE YeM
ot 0 1o 180000 1k
JlaTunk pH ¢
TMana3oHOM U3MEPEHUSI
He yxe yem oT 0 1o 14
pH

JlaTuMK TEMIIEpaTypsl €
TMana30HOM U3MEPEHUS
HE yxe ueM ot -20 10
+140 C

JlaTumk
PIIEKTPOTPOBOAUMOCTH
C Auarna3zoHaMu
M3MEPEHUS HE YXKE YeM
ot 0 1o 200 MmxCwm; ot 0
mo 2000 MxCwm; ot 0 110
20000 MxCm

JlaTurk TEMIIEpaTyphI
OKpYKarolen CpeJibl ¢
TMana3oHOM W3MEPEHHUsI
He yxe yeM oT -20 10
+40

AKceccyaphl:

Ka6ens USB
COECIUHUTEILHBINA
3apsHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

Kparkoe pykoBOACTBO
0 SKCIUTyaTalluu
1udpoBoit maboparopuu
[{udpoas
BUJICOKaMepa ¢
METaJUIMYECKUM
[ITATUBOM, pPa3pelICHUE
He MmeHee 0,3 Mnukc
[IporpamMHOE
obecrnieueHue
Metoanueckue
PEKOMEHIAllUU He
menee 30 paboT
YI1akoBKa

Hanuune
[PYCCKOSI3BIYHOI'O CaiTa
[10ICPKKH, HATTUINE




BUJCOPOIIHKOB.

[{udposas
mabopaTopus 1o

XUMUU
(yueHuueckas)

OOecrieunBaeT
BBIIIOJTHCHHUE
1a00pPaTOPHBIX PabOT
M0 XMMHUH HA YpPOKax B
OCHOBHOM IIIKOJIE 1
MPOEKTHO-
HCCIICI0BATEIBCKOM
eI TCILHOCTH
y4anuxcsl.
KoMmmrexkTamms:
becripoBogHOM
MYJIbTHAATYHK 110
XUMHH C 4-MsI
BCTPOEHHBIMH
TaTIMKaAMU:

laTtunk pH ¢
TMana3oHOM W3MEPEHHUsI
He yxe yeM ot 0 go 14
pH

JlaTark BBICOKOM
TEMITepaTyphI
(TepMOMapHBIii) C
TMarna3oHOM MU3MEpPEHUS
He yxe yem oT -100 1o
+900 C

JlaTamk
PIIEKTPONPOBOIUMOCTH
C IMana3oHaMu
M3MEPEHUS HE Y)KE YeM
ot 0 1o 200 MmkCwm; ot 0
mo 2000 MmxCwM; ot 0 o
20000 mxCm

JlaTyuk TeMIepaTypbl
[UIATHHOBBIH C
TMarna3oHoOM MU3MEpPEHUS
He yxe yeM oT -30 10
+120 C

OTaenbHbIE JAaTUNKH:
J[aT4YHK ONTHYECKOH
[UIOTHOCTH 525 HM
Akceccyapsl:

Kabenr USB
COCIUHUTENbHBIN
3apsIHOE YCTPOMCTBO C
kabeneM miniUSB
USB Anantep
Bluetooth 4.1 Low

Energy

1 mrr.

1 moT.




KpaTtkoe pykoBOJICTBO
[10 AKCIUTyaTaluu
1udpoBoii 1abopaTopun
Ha6op abopaTopHoii
OCHACTKHU
[IporpammHOe
obecrieueHne
Metoauueckue
[PEKOMEH/IallNK HE
meHee 40 pabot
Haymmune
[PYCCKOSI3BIYHOIO caiiTa
10 ICPKKU

Haynune
BHICOPOJIUKOB.

[{udporas
mabopatopus 1o

(buznke
(yueHuueckas)

O0ecrieunBaeT
BBITIOJTHCHHC
PKCIIEPUMEHTOB T10
TeMaM Kypca (pU3HKH.
KoMIuiekTanus:
becnipoBogHOM
MYJIbTHAATYHK 110
¢duzuke ¢ 6-10
BCTPOCHHBIMU
TaTINKaMU:

[{udpoBoii naTank
TeMIepaTyphl ¢
TMarna3oHOM MU3MEpPEHUS
He yxe yeM oT -20 10
120 C

[{ndpoBoii naTanK
A0COJIFOTHOTO JaBJICHUS
C IUara3oHOM
M3MEPEHUS HE Y)KE YeM
oT 0 1o 500 kIla
JlaTarK MarHUTHOIO
[10JISI C AUAIIa30HOM
M3MEPEHUS HE Y)KE UeM
oT -80 mo 80 mTn
JlaTuyuK HANIPSKEHUS C
mrana3oHaMu
M3MEPEHUS HE Y)KE UeM
oT -2 1o +2 B; oT -5 10
+5 B; oT -10 go +10 B;
oT -15 1o +15 B
JlaT4kK TOKA HE yxKe
gem oT -1 go +1 A
/laTuuk akcenepoMeTp ¢
[okasaTessIMU He MEHee

1 mrr.

1 mrr.




yem: +/- 2 Q; +/- 4 9; +/-
89

OTnenbHbIC
YCTPOMCTBA:

USB ocummtorpad He
MeHee 2 kaHaia, +/- 100
B

AKCecCyaphl:

Kabens USB
COCIMHUTEIIbHBIN
3apsiHOe YCTPOMCTBO C
kabenem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KonctpykTop s
[TPOBEICHUS
DKCIIEPHUMEHTOB
Kpatkoe pykoBOACTBO
10 SKCIUTyaTaIuu
nudposoit maboparopuun
[IporpammHOe
obOecrieueHne
MeToanuecKue
pekomenpanuu (40
pador)

Hayune
[PYCCKOSI3BIYHOIO caiiTa
[0 AJIEP>KKH

Haynnune
BUJICOPOJINKOB.

[{udponas
mabopaTopus 1o

(buzmooruu
(poubHBII
YPOBEHB)

OOecneunBaeT
MPOBE/ICHHE
HCClIEN0OBAaHMUS 110
(hYHKIIMOHUPOBAHUIO
4eJI0BEYECKOIO
OopraHusma.
KoMIuiekTanus:
becnipoBoiHOM
MYIBTUAATYUK T10
(br3MoIOTHH C 5-10
BCTPOEHHBIMU
nmaTuyukamu: JlaTauk
apTepUaIbHOTO
nasnenus (0...250 MM
PT. CT.)

JlaTuuk mmyJibca ¢
TMana3oHOM U3MEPEHUS

He yxe uyeM oT 30 1o

1 mT.

1 mr.




200 yn/muH

JlaTuMK TEeMIIepaTyphl
TeJa C AMarna3oHOM
M3MEPEHUS HE YKE YeM
oT +25 no +40 C
JlaTunk 4acTOTHI
NIBIXaHUS C TUANIa30HOM
M3MEPECHHS HE YKE YeM
ot 0 10 100
[TUKIJIOB/MUH

JlaT4MK yCKOPEHHUS C
moxaszaTensiMu +/- 2 g;
+/-49;+/-8¢
OTnenbHbIC
YCTPOICTBA:

JlaTunk OKI ¢
TMana30HOM U3MEPEHUSI
He yxe yeM oT -300 1o
+300 MmB)

JlaTtunk pH ¢
TMana3oHOM W3MEPEHHUsI
He yxe yeM ot 0 go 14
pH

JlaTumk cunomep ¢
TMana3oHOM U3MEPEHMS
He yxe yeM oT -40 1o
40 H

JlaTdauK OCBEIIEHHOCTH
C AMana3oHOM
M3MEPEHUS HE Y)KE UeM
oT 0 no 180000 1K
AKceccyaphl:

Kabens USB
COCAMHUTENbHBIN
3apsHOE YCTPOUCTBO C
kabenem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

Konctpykrop st
[IPOBEICHUS
PKCIIEPUMEHTOB
KpaTkoe pykoBOJACTBO
M0 SKCIUTyaTalluu
ppoBoii 1abopaTopun
[IporpammHoOe
oOecrieueHue
Metoanueckue
[PEKOMEHIallNK HE




Menee 20 pabor
Haymmune
[PYCCKOSI3BIYHOI'O CaiiTa
[10ICPKKU

Haymmune
BHJICOPOJIMKOB.

[{udposas
mabopaTopus 1Mo

OKOJIOTHH

O6ecnieunBaeT
pOBe/IeHNE Y4eOHOTO
PKOJIOTUYECKOTO
MOHUTOPHUHTA
WHCTPYMEHTAIbHBIMHU
Metogamu. Habop
[MPUMEHSIETCS TIPU
M3y4eHUHN SKOJIOTUH,
OUOJIOTHH, XUMUH,
reorpaguu u
[IPUPOIOBEICHUS, a
TAKXKE ISt
WHTMBUyJTbHBIX
VCcCIe0BaHUs U
[MPOEKTHOU

e TeTbHOCTH
[ITKOJIBHUKOB.
KoMIuiekTanus:
becnipoBogHOM
MYJIBTHAATYHK 110
PKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOCHHBIMH
TaTYNKAMU

JlaT4rK HUTpaAT-UOHOB
JlaT4rK XJIOPUA-HOHOB
laTtuuk pH c
TMana3oHOM U3MEPEHHUSI
He yxke uem oT 0 1o 14
pH

JlaT4MK BIAXKHOCTH C
TMana3oHOM U3MEPCHHUS
0...100%

JlaT4MK OCBEIICHHOCTH
C AMarna3oHOM
M3MEPEHUS HE Y)KE UeM
ot 0 mo 180000 1K
JlaTuuk TeMIepaTypsl ¢
T1ana3oHOM U3MEPEHUs
HE y)ke ueM ot -20 1o
+140 C

JlaTunk
PIEKTPONPOBOAUMOCTH

1 mrr.

1 mT.




C Auarna3zoHaMu
M3MEPEHUS HE YKE YeM
ot 0 10 200 MmxCwm; ot 0
o 2000 MxCwm; ot 0 110
20000 MxCwm

JlaTumk TemIiepaTypsl
OKpY’Karollen Cpeibl ¢
TMana30HOM U3MEPEHUS
HE yxe ueM ot -20 10
+50 C

OTenbHBIC TaTYUKH:
/laTuuk 3ByKa
(dyHKIHEH
MHTETPUPOBAHUS C
TMana30HOM U3MEPEHUSI
JaCTOT HE MEHEE UeM OT
50 I'm go 8 kI
JlaTauk BIaXHOCTH
[MOYBHI C TUATIA30HOM
M3MEPEHUS HE YKE YeM
ot 0 10 50%

JlaTumk kucmopoaa ¢
TMana3oHOM U3MEPEHHUs
ot 0 1o 100%

JlaTark onTHYeCcKOM
[JIOTHOCTU 525 HM
JlaTank onTHYeCcKOM
oTHOCTH 470 HM
JlaTurK TypOMAMMETD C
TMana3oHOM U3MEPECHHUS
He yxke uem oT 0 10 200
NTU

JlaTurK OKUCH yTiIepoJa
C AMara3oHOM
W3MEPECHHS HE Y)KE YeM
oT 0 1o 1000 ppm
AKceccyaphl:

Kabens USB
COCTMHUTEIIBHBIN (2
I1T.)

3apsigHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

CrepxeHb Ui
3aKpEIUIeHHs] JATYNKOB
B IITATHBE

KpaTkoe pykoBOICTBO




[10 AKCIUTyaTaluu
1udpoBoii 1abopaTopun
[IporpammHoOe
obecrievueHue
Metoanueckue
[PEKOMEH/IallNK HE
meHee 20 paboT
'YakoBka

Haymmune
[PYCCKOSI3BIYHOI'O caiiTa
MOICPKKU, HATTHINE
BHJICOPOJIUKOB.

Mukpockor
udpoBoit

Tur MUKpockorma:
OHOJIOrTYECKUM
Hacanka mukpockona:
MOHOKYJISIpHAS
Hasnadenme:
1a00paTOPHBII

MeTto1 nccnenoBaHNs:
CBETJIOE I0JIE
Marepuan ONTHKH:
ONTHYECKOE CTEKJIIO
'YBenudueHue
MHUKpOCKOIa, KpaT: 64 -
1280

Oxynsaper: WF16x
OOBexTUBHL: 4%, 10X,
40Xs

(IO AP Y>)KUHEHHBIH )
PeBonbBEpHAas TOJIOBKA:
Ha 3 00bEKTHBA

Ty DOICBETKU:
3EpKajio WU CBETOHUO/T
Pacnonosxenue
MOJICBETKU: BEPXHSIS U
HYKHSIS

Martepuain kopiryca:
METaJlI

IIpeaMeTHBIN CTOJIHK,
MM: 90

HMcrounnk nutanus: 220
B/50 I'ig

Uncio meranukcenei: 1

1 mrr.

1 mrr.

Ha6op OI'D no
XUMUH

B Habop BXOJAT BECHI
mabopaTopHbIe
hiekTporHsie 200 T,
CIIMPTOBKA

TabopaTopHasi, BOPOHKA

1 mrT.

1 mT.




KOHUYECKas, MajJovKa
CTEKJISIHHAs, TPOOHpKa
[1X-14 (10 mTyK),
CTaKaH BBICOKHI C
HocukoM BH-50 ¢
METKOH (2 IITYKH),
[IVTAH/IP
U3MEepUTENbHBIN 2-50-2
(CTEKJIIHHBIH, C
PUTEPTON KPBILIKOIL),
[ITATUB JUIS TPOOUPOK
Ha 10 rHEe31, 3a3KHM
POOMPOYHBIH,
[InaTenb-joxedka (3
ITYKH), HA0Op
(hakoHOB TSt
XpaHEHHUsI PACTBOPOB H
peakTuBOB (00BEM
(dbnaxona 100 mu - 5
KOMIUIEKTOB 10 6 IITYK,
00bemM ¢urakona 30 mur -
10 xomIuIeKTOB MO 6
ITYK), AIAHID
M3MEPUTEIIHHBIN C
HocukoMm 1-500 (2
[ITYKH), CTAKaH
BrIcCOKMI 500 Mt (3
[ITYyKH ), HA0Op epie
TUISL MBIThS TIOCY/IbI
(epir JuTst MBIThSI
MpOOUPOK - 3 MITYKH,
epIII JUISl MBIThS KOJIO - 3
MTYKH ), XanaaT OeJIbIi
x/0 (2 mTyKn),
nepyaTKu Pe3NHOBBIE
XUMHUYECKHE CTOUKHE (2
[ITYKH), OYKH
3alUTHBIC, (PUIBTPHI
oymaxsbie (100 mryk),
roproyee JUIsi CIUPTOBOK
(0,33 n).

B coctaB Ha0Op BXOAAT
PEaKTUBBI: ATIOMUHU,
Kene30, CoJsTHast
KUCJIOTa, METHJIOPAHK,
(deHondTanens,
AMMHAaK, IEPOKCH]T
BOJOPO/Ia, HUTPAT
cepebpa u apyrue; B




oOmieii crnoxHocTH - 44
[Pa3IMYHbIX BELIECTB,
MCII0JIb3YEMBIX JJIS
COCTaBJICHUS
KOMILIEKTOB PEaKTUBOB
[IpU NIPOBEICHUU
PK3aMEHALIMOHHBIX
PKCIIEPUMEHTOB IO
KypCY LIKOJIbHON
XUMMH.

Vuebnas
mabopatopus 1o
HEUPOTEXHOJIOTHH

B cocTtaB BX0OIT:
Cencop Tun 1 He MeHee
1 mT., oOecreunBacT
BO3MOXHOCTh
[pETHCTpAIK CUTHAJIA
PIEKTPUYECKON
AQKTUBHOCTH MBIIIIII
(27IEKTPOMHOTPAMMBI,
OMI).

Peruncrpanus noinkHa
OCYIIIECTBIISAETCS
HEWHBA3MBHO, CYXHMH
DIIEKTPOIaMHU.
B03M0XHOCTBIO
KpEIUICHUS K pyKe
YeJI0BEKa, YTO JOJKHO
aBaTh BO3MOXKHOCTD
[pErucTpUpoOBaTh
PIIEKTPUYECKYIO
AQKTUBHOCTH MBIIIIIBI B
00JacTu, HaJ KOTOPOit
pacrojiaraercs
kperienue. [pu
HANPSDKEHUN MBILIIBI
10JKHA OBITH
oOecrieueHa
BO3MOYKHOCTh
HAOIOICHHS] ITYYHOCTH
curHaina (T.e.
npucyrctere OMI),
pu paccriadlieHuu
MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He MeHee
1 mT., o6ecneynBaeT
BO3MOYKHOCTh
pErucTpaluy CUTHAlA
(hOTOIIETU3MOTPAMMBI
(®IIT") onTUYeCKUM

1 mrr.

1 mrr.




[1yTeM, 3a CUET
M3MCHCHUS
OTPaXECHHOTO OT
KPOBEHOCHBIX COCYIOB
CBETa, 00bEM KOTOPBIX
U3MECHSICTCS 1101
BO3JCHCTBUEM
1yJIbCOBOW BOJIHBI.
CeHcop TOIHKCH OBITh
oOecrieyeH
BO3MOYKHOCTBIO
KpPETUICHUS K
[OyIIICUKe TaTbIIa
YeIOBEKA.

Cencop Tun 3 He MeHee
1 mT., oOecreunBacT
BO3MOYHOCTb:
[pETHCTpAIK CUTHAJIA
DIIEKTPOKAPIUOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0CO00M;
peructpanyu I, 1T u 111
OTBCIICHUM;

[0 AKITIOUEHUS
HIIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO
COEIMHUTENbHBIX
[TPOBO/IOB,
000pyTOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He meHee
1 mT. obecrieunBaeT
BO3MOYKHOCTb:!
[perucTpaiuy curHaia
KOHO-TaJIbBAaHUYECKOM
peakuun (KI'P),
perucTpausi KOToporo
OCYILIECTBIISICTCS Ha
MOCTOSIHHOM TOKE;
MOJKIIIOYEHUS K TeITy
YelI0OBEKa C TIOMOIIIbIO
CYXHX JJIEKTPOJIOB,
MOIKITF0YEHHE KOTOPBIX
K CEHCOpY
OCYILIECTBIISIETCS C
nomotsio TouchProof
pPa3bEMOB.

Cencop Tun 5 He MeHee
1 wT., oOecrieunBaeT




BO3MOKHOCTb:
[pErUCTpAIlMU CUTHAJIA
PIEKTPUYECKON
AQKTUBHOCTH MO3Ta
(O3I') ¢ momo1kIO
CYXHUX HEMHBA3UBHBIX
PIIEKTPOJIOB;
[perucTpanuu
PIEKTPUYECKON
AQKTUBHOCTH Pa3HBIX
moJe Mo3ra;

10 TKITFOUEHUS
PIIEKTPOJIOB K CEHCOPY C
[MOMOIIIBIO
COCTMHUTEIIbHBIX
[MPOBOJIOB,
000pyTOBaHHBIX
TouchProof pazbemamu;
3aKpETUICHHS
PIIEKTPOJIOB Ha
[MOBEPXHOCTH T'OJIOBHI.
Cencop Tun 6 He MmeHee
1 ., oGecrieunBaeT
BO3MOHOCTb!
[perucTpaiuy curHaia
KoJIeOaHUs TPYIHOU
ket (CeHcop
TbIXaHMST); ONIPEICIICHUS
YaCTOTHI JIbIXaHMUS.
YcTpoiicTBO 115 cOopa
TAaHHBIX OT CEHCOPOB U
nepenadd Ha
MepPCOHAIIbHBIN
KOMITBIOTED
obOecrieunBaeT
BO3MOYHOCTh cOOpa
TAaHHBIX OT
MOIKIIFOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJIy4YEHHBIX TAHHBIX HA)
[1K. ITogxnrouenue
LEHTPAJIBHOTO MOyl K
[1K ¢ nomomsro USB-
kabens. LlenTpanbHblii
MOJYJIb UMEET HE MEHEe
| wT.: raylbBAHUYECKYIO
n3onsuuto ot K.
L{eHTpanbHBIM MOLYIIb
obOecreunBaeT




BO3MOYKHOCTB
0JJHOBPEMEHHOTO

1O AKJIIOYCHUS BILIOTh
o 4 cencopoB. Kax it
13 BXOJIOB
[{eHTpanbHOTO MOAYIIS
MMEET raIbBAaHUYECKYIO
30JISLIMIO
(obOecrieuenue
MEKKaHaJIbHOM
raJlbBaHUYECKOM
M30JISIIIHN).
[1oakroucHme
CEHCOPOB K
L{eHTpanbHOMY MO0
OCYIIIECTBIISIETCS C
ITOMOIIBIO
CTIeIMaTU3UPOBAHHBIX
pa3zbeMoB Thuna LEMO,
00eCIIeUnBaIOIIUX
MMPaBUJILHOCTH
[TOIKITIOUEHUS pazbeMa
1 CHIDKAIOIIINX PHUCK
CIIy4alHOTO KacaHUs
Pa3beMOB
TOKOITPOBOISATITAX
JacTeH, a TaKXKe
00eCIIeYNBaIOIINX
BaIUTY OT
HECaHKIITMOHUPOBAHHOTO
1O IKJTFOUCHUS K
MPOU3BOJILHBIM
yCTpOMCTBaM.

Monaynb "Knonka" He
MeHee 1 1miT.,
oOecreynBaeT
BO3MOYKHOCTb:
pa3sMETKH
PETUCTPUPYEMBIX
CHUTHAJIOB U OTMEYATh
HEe MeHee 3-X
Pa3IMYHBIX KATETOPUH
COCTOSTHUM.

Y CTpOKCTBO, BXOAIIIEE
B COCTaB JTaOOPATOPHH,
TOJKHO 00eCIIeurBaTh
BO3MO>KHOCTB
[pErucTpaLu
apTepUaIbHOTO




TaBJICHUSI.
[IporpammHoOe
oOecrieueHue (anee -
[10). JlomxHO
obOecrieunBaTh
BU3YAIU3AIHIO 1
00paboTKy
PETHCTPUPYEMBIX
CUTHAJIOB.

['maBHOE OKHO
POTPaMMBI JIOJIKHO
COCTOSITh M3 BKJIAJIOK,
Ka)Kast i3 KOTOPBIX
COJIEP’KUT HAbOP
rpauKoB,
HEOOXOINUMBIX IS
0TOOpakKeHUs
TpeOyeMoi
HbopMalnu.

JlomkHa UMEThCs
BKJIQ/IKa JIJISI
0JTHOBPEMEHHOTO
[MPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB,
0JIHOBPEMEHHO
[OAKITIOUEHHBIX K
[lenTpasibHOMY
MOIYITIO.

JT0 0obecrieynBaeT
BO3MOYKHOCTh
MHOTOKaHAIbHOTO
(monurpadudeckoro)
pexruMa padoThI
YCTPOMCTBA.

Tax)xe JTOJDKHEI
UMETHCS BKIIQJKH JIIsS
BU3YaJIU3allMA CUTHAJIOB
0T ceHcopoB OMT,
OIII", OKT, KI'P, 29T,
CeHCopa JIbIXaHus,
KHOIIKH; & TAaKXkKe
MPOU3BOTHBIX
rpadukoB, Ha KOTOPBIX
BU3YAIIU3UPYIOTCS
crierpUIHbIE TS TOTO
WJIM UHOTO CUTHaja
BEJIMYMHBI.

[1O nomxHO naBaTh
BO3MOHOCTh




BH3yaTH3aIIHN 1
00paboTKn
[PETHCTPUPYEMBIX
CHUTHAJIOB, @ UMEHHO:

- OMI': Buzyanuzanus
CHTHAJIA, CIIEKTP
CUTI'HAJIA, aMILIATYTHBIA
TPUTTED

- OIII': Bu3yasn3anus
CHTHAJIa, CIIEKTpPa
CUTHAJIA, TAXOTPAMMBEI,
rpaduk mynbca

- OKT': Bu3yanuzarus
CUTHAJIA, TAXOTPAMMBEI,
rpaduk mynbca

- KI'P: Bu3yanusanus
CUTHaJa

- O0I': Bu3yanm3anus
CHTHAJIA, CIIEKTP
CHTHAJIa, aMIUTATY/Ia
anb(a-puTma,
aMIUTUTYy/1a OeTa-puTma.
- CeHCOp ZIbIXaHHus:
BHU3yanu3alis CUrHajia,
- Knornka:
BHU3yanM3allis CUrHaIa
[pa3MeTKH

11O nomKHO UMETH
BO3MOXHOCTh
KacCTOMH3aLUH U
Hactpoiiku [10 ns
hddexTuBHOTO
0TOOpaKeHUS
rpadukoB: HacCTpOWKa
[[BETa, BHIOOD
napaMeTpoB s
aHaIM3a, BEIOOD
0TOOpa)kaeMbIX
rpaguKoB,
MacIITaOupoOBaHUe
rpacduxos. [10 gomkHO
UMETh BO3MOXKHOCTb
3amnucu u
BOCIIPOU3BEICHUS
PETUCTPUPYEMBIX
CUTHAJIOB.
B0o3MO0KHOCTB
HACTPOWKH MTapaMeTpOB
(buIbTpauu CUTHANA C




MOMOIIbI0 pubTpa
HIDKHUX 9acTOT,
(UIBTPa BEICOKHX
4acTOT, OJIOCOBOTO
¢buibTpa,
[PEKEKTOPHOTO
(bubTpa.

C uenbio yno0cTBa
aHaJM3a CUrHaja,
OJI’KHA UMEThCS
BO3MOYXHOCTbH 3aITUCH
PETHCTPUPYEMBIX
CUTHAJIOB B aiin, ¢
[OCJICTYOLIEH
BO3MOXHOCTBIO UX
TOCIIETYIOIIETO
BOCITPOM3BE/ICHUS B
nanHoM [10 (umutupys
[pETHCTpAINIO CUTHAIA B
PEKHME peaTbHOTO
BpEMEHN).

B cocrase:
METOTMYSCKUE
MaTepHabl IS
YUUTENS U
00yJaronmxcs,
OTHCaHNe
[OAKITIOUEHUSI CEHCOPOB
mabGoparopuw,
UHCTPYKIUH 110
ncroJib3oBanuio 110,
OTHCaHue
1a00PaTOPHBIX U
MPaKTHYECKUX padoT,
KOTOpPOE B TOM UHUCIIE
COJICPIKUT
Mpe3eHTAllMOHHbIE
MaTepuabl.
'YakoBka/KopoOka
maboparopuu JOHKHA
obOecrieunBaTh ynooHOe
XpaHEHHUE U COAePKAaTh
MOJICKA3KU JJIst
PaCTIONIOKEHHS
CEHCOPOB U YCTPOMCTB
maboparopuu Jyis
yI0OHOTO
VICTI0JIb30BaHUS
[pernoaBaTeNIs MU 1




lo6yuaromumucs.

TexHogorudeckas HaIpaBJICHHOCTb

0.

OOpazoBarenbHBIN
KOHCTPYKTOP JJIst
[PAKTUKHA OJIOYHOTO
[POrPaMMHPOBAHHUS C
KOMIUIEKTOM
TATYNKOB

Po6oToTexXHUYECKHIA
HA0Op MpeHa3HAYCH
VTS U3YYCHHS OCHOB
[POOOTOTEXHUKH,
nerajnen, y3JioB 1
MEXaHHU3MOB,
HEOOXOIUMBIX IS
CO3IaHUS
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

HaGop npencrasisier
c000M KOMILIEKT
CTPYKTYPHBIX
DIIEMEHTOB,
COCTMHUTEITBHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUICCKIX
KOMITOHCHTOB.

Habop mo3BosisieT
coOupats (1
[TPOrPaMMHPOBATH
coOupaeMbie MOJIETN),
13 3JIEMEHTOB
BXOJIAIIUX B €0 COCTaB,
MOJIENT! MEXAaTPOHHBIX U
[POOOTOTEXHUYECKHIX
YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
yIIpaBJICHUEM, B TOM
YKClie Ha KOJIECHOM
X0y, a TaK JKe
KOHCTPYKIIUH,
OCHOBAHHBIX Ha
MCIIOJIb30BaHUU
nepenad (B TOM 4uclie
YEPBSIUHBIX U
3yOuaThIX), a TaK Ke
pPBIYAroB.
CBETONOTHBIN
MAaTPUYHBINA TUCILIEH C
0enoil Mo CBETKOM Ha
KOHTpOJLIIEpE
KonudecTBo mopToB
BBO/Ia/BHIBOJIA HA
KOHTpOJIIIEpE HE MEHEe
6

1 mrr.

1 moT.




KosimuecTBO KHOIIOK HE
MeHee 4

OO11ee KOIMYECTBO
PIIEMEHTOB: HE MEHEE
520 mIT., B TOM YHCIIE:
1) mporpaMMupyemblii
0JIOK yIIpaBJICHHUS,
KOTOPBIN MOXKET
[paboTaTh aBTOHOMHO U
B IOTOKOBOM PEXHUME;
2) cepBOMOTOPBI

3) TaTYMK CHJTBI

4) naTYuK pacCTOSHUS
5) maT4MK 1BETA

6) aKKyMyJIITOpHAs
Oatapest

7) IlnacTukoBbIe
CTPYKTypHBIC
DJIEMEHTBI, BKITIOYast
reppopupoBaHHbIE
DJIEMEHTBI: OaIKH,
KyOHKH, OCH U BaJIbl,
COCTMHUTEIIHHBIC
PIIEMEHTHI K OCSM,
[IIECTEpPHU,
[perHa3HauYeHHbIE IS
CO3JaHMSI YEPBSIUHBIX U
3yO0JaThIX mepead,
COEIMHUTENIbHBIE U
KPETEKHBIE JIEMEHTHI;
7) IIporpamMmmHOe
oOecreyeHue,
HCIIOJIb3YEMOE IS
IPOrpaMMHUPOBAHUS
coOnpaeMbIx
POOOTOTEXHUYECKUX
MOJIEJIEN U YCTPOUCTB,
TOCTYITHO AJIst
CKaYMBaHUS U3 CETH
MuTepueT

10.

OO0pa3oBatesbHBbIi
HA0Op M0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIuiexT mis
W3y4eHHUs] OCHOB
DIIEKTPOHUKHU U
POOOTOTEXHUKH
Ha6op nomkeH ObITh
MpeIHa3HaYeH [T
MPOBEJCHUS YIeOHBIX
BaHATHN 1O
DIIEKTPOHUKE U

1 mT.

1 mT.




CXEMOTEXHUKE C IEIBI0
M3ydeHust Haubosee
[pacpoCTpaHEHHO N
PJICMEHTHO 0a3kl,
IPUMEHAEMOM IS
WH)KCHEPHO-
TEXHUYCCKOTO
TBOPUYECTBA YUAITUXCS U
pa3paboTKH y4eOHBIX
Mo 1eTIeit poOOTOB.
Habop nomken
[MO3BOJISITH YUAIIMCSI
Ha TIPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTHHI
[TPOCKTHPOBAHUS
[POOOTOTEXHUUECKHUX
KOMILJICKCOB Ha
[pruMepe y4eOHbIX
MO/Iee poOoTOB, a
TaK)Ke U3YIUTh
OCHOBHBIC TEXHHUCECKUE
pereHus B 00actu
KHOEPHETUYECKUX U
BCTPaNBAEMBbIX CHCTEM.
B cocraB komIuiekTa
TOJDKEH BXOJUTH Ha0OP
KOHCTPYKTHUBHBIX
PIIEMEHTOB I COOPKHU
MakeTa
MaHUITYJISILTIOHHOTO
po00Ta, KOMIUIEKT
METaTTUYECKUX
KOHCTPYKTHBHBIX
HIIEMEHTOB JJIsi COOPKHU
MakeTa MOOMIBLHOTO
poboTa U T.II.

B coctaB KomIieKkTa
BXOJIUT HAOOP
PIIEKTPOHHBIX
KOMITOHEHTOB JJIs1
W3y4eHHUs] OCHOB
DIIEKTPOHUKHU U
CXEMOTEXHUKH, a TAaKKeE
KOMIUIEKT MPUBOJIOB U
ATYNKOB PA3TMYHOTO
TUTIA 7S pa3paboOTKU
POOOTOTEXHUYECKUX
KOMIIJIEKCOB.

B cocTaB KomIiekTa




TOJKHO BXOJIUTD:
MOTOPBI C SHKOJECPOM -
HEC MEHee 2 IIIT,
CEPBOIPHUBO]T OOIBIIION
- He MeHee 4 1T,
CEpPBOINPUBOJI MaJIbIN -
HE MCHEe 2 IIT,
UH(PPAKPACHBIA JaTYNK
- He MeHee 3 IIT,
YJIBTPa3BYKOBOM JTaTYMK
- He MeHee 3 IIT,
MaTYNK TEMIIEPATYypPHI -
HE MeHee 1 mT, JaTunk
OCBEIIECHHOCTH - HE
Menee 1 T, Habop
PIEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucTopsl,
KOHJICHCATOPBHI,
CBETOINOIbI
[Pa3IMYHOr0 HOMMHANA),
KOMIUIEKT TIPOBOJIOB
U1t OecaeYHoro
[IPOTOTUIIHPOBAHMUS,
r1ata GecrnaeyHoro
[IPOTOTUIIHPOBAHMUS,
AKKYMYJISITOp U
3apsiIHOE YCTPOUCTBO.
B cocraB komIuiekTa
OJI’KEH BXOJAUTH
POrpaMMHUPYEMBIii
KOHTPOJLIEP,
pPOrpaMMHUPYEMBIii B
cpene Arduino IDE nnun
QHAJIOTMYHBIX CBOOO/IHO
pacmpoCTpaHsIEeMbIX
cpenax pa3paboTKH.
[IporpammupyemMbli
KOHTPOJIIEP JOJHKEH
00Ja1aTh TOPTaAMU JIIS
MO IKJTFOYCHUS
U(POBHIX U
QHAJIOTOBBIX YCTPOUCTB,
unrepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth wnm
WiFi.

B cocraB komIuiekTa
TOJI’KEH BXO/IUTh




MOIYJIb TEXHHUYECKOTO
3peHwus,
[1PEICTABIISIFOLINI
co00i1 BBIYUCIUTEIHHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOITPOILIECCOPOM
(KOJI-BO siA€p - HE MEHEe
4 1T, yacToTa Ajpa He
Menee 1.2 I'T1, 00beM
O3V - ne menee 512
MO, 00beM BCTPOEHHOM
[aMsITH - HE MEeHee §
['0), uHTErpUpOBaHHOM
Kamepou
(MakcuManbHOE
paspenieHue
BHJICOTIOTOKA,
repeaaBaeMoro 1o
unTepdeiicy USB - He
Menee 2592 x 1944 en.)
1 ONITHYECKOUN
cucteMoi. Moyib
TEXHUYECKOTO 3PEHHUS
oJpKeH o01aaTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMU
[IPOrPaMMHUPYEMBIMHU
KOHTPOJUIEpaMHU C
MOMOIIbI0 HHTEp(DeHcoB
- TTL, UART, 12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PCHHUS
OJI’KEH UMETh
BCTPOEHHOE
MpOrpaMMHOE
oOecreueHrne Ha OCHOBE
OIepaluOHHO N
crcTeMbl Linux,
MO3BOJIAIOIIEE
OCYILIECTBIISITh
HACTPOMKY CHCTEMBI
MAIIMHHOTO O0y4YeHHs
napaMeTpOB HEMPOHHBIX
ceTell 17151 OOHapY)KEeHUs
00BEKTOB, ONPEECTICHHS
UX MapamMeTpoB U
najJpHENIen
MICHTH(UKAIIH.




KoMIUTeKT 10JDKeH
oOecrieunBaTh
BO3MOXHOCTh U3yUCHHS
OCHOB pa3pabOTKu
POrPaMMHBIX U
arnmapaTHbIX
KOMILIEKCOB
WH)KCHEPHBIX CHCTEM,
pemeHmii B chepe
"UuTepHer Bewieil", a
TaK)KE pELICHUN B
obnactu
[POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJUICKTA U
MAaITMHHOTO 00YYEHHSI.

11.

UeTbipexoceBoit
yaeOHBI poOOoT-
MaHUILYJIATOP C
MOJYJIbHBIMU
CMCHHBIMHU
HacaJaKaMu

'YueOHbIi poOoT-
MaHUITYJISTOP
MpeTHa3HAYCH JIIS
OCBOCHUS
00yJaroIMMHUCS OCHOB
[POOOTOTEXHUKH, JJIS
[MOATOTOBKH
00yJaronuxcs K
BHEJIPEHUIO U
[OCJIEYIOLEMY
MCII0JIb30BAHHUIO
[pOOOTOB B
[TPOMBIIIIJIEHHOM
IPOU3BO/ICTBE.
KonnuecTBo oceit
poboTa MaHUITYSTOpA -
YeThIpe.

[lepemenienue
WHCTPYMEHTA B
MPOCTPAHCTBE MO TPEM
OCSIM JIOJDKHO
YIIPABJISATHCS IIarOBBIMU
IBUTATEISIMU.
HanpspokeHue nutaHus
[IarOBBIX JIBUTaTENEH
He Oonee 12 B.
CepBoIBUraTeIb
YETBEPTOM OCH JIOJDKEH
oOecrieuynBaTh NOBOPOT
WHCTPYMEHTA.

YT0J1 TOBOPOTa
MaHUITyJIsTOpa Ha
OCHOBAHUU BOKPYT

1 mrr.

1 mrr.




BEPTUKAIBHOU OCU HE
menee 180 rpamycos.
[Ins onpenenenus
[10JI0KEHUS
MaHUITYJISITOpA TIPU
MOBOPOTE BOKPYT
BEPTUKAJIBHOW OCH
OJIKEH
MCIIOJIH30BATHCS
SHKOJEP.

'YTroa noBopoTa 3aJJHEro
re4a MaHUTyJIsITOpa
He MmeHee 90 rpaaycos.
Yron noBopoTta
[epeHero mieya
MaHHITYJISITOPA HE
menee 100 rpamycos.
J{ns1 onpenenenus
[MOJIOXKEHUS 33/ THETO 1
MepeaHero mied
MaHHUITYJISITOPA JTOJDKEH
MICTIOIh30BAThCS
TUPOCKOIL. YTOJI
[MOBOPOTA IO YETBEPTOMU
ocu He meHee 180
paycoB.

JlomkHa OBITH
BO3MOXHOCTh
OCHAIL[EHUS] CMEHHBIMU
HacaJKaMu (Hampumep,
neprxaTellb KapaHaaiia
v dioMacrtepa,
MPHUCOCKA C
CEpBOJIBUTATENIEM,
MEXaHUYeCKOoe
3aXBaTHOE YCTPOMCTBO C
CEpBOJIBUTATENIEM,
YCTPOWCTBO It
Ta3epHO TPaBUPOBKU
WIH YCTPOMCTBO JUIs
3D-neuarn).

JloJoKHA OBITH
BO3MOKHOCTh

MO IKITFOUCHUS
TOTIOTHUTEIHHBIX
YCTPOMCTB (Hampumep,
TpaHCIOpPTEpa, pebca
U1 IEpEMEILIEHU S
poOoTa, mysbTa




YIIpaBICHUS THIIA
TOKOMCTHK, KaMEPBI
MaITMHHOTO 3pEHUS,
ONTHUYECKOTO JIaTYMKA,
MOTyJIst OECTIPOBOTHOTO
mocTymna.
PoGoT-MaHUIynATOp
OJIKEH 00eCIIeYNBaTh
nepeMenieHue HacaJaKu
B IPOCTPAHCTBE,
AQKTUBAIMIO HACAJIKH,
BO3MOKHOCTD
[MOJTy4eHUS] CUTHAJIOB OT
KaMephl U JATYHUKOB,
BO3MOKHOCTD
YIIPaBJICHUS
TOTIOTHATETHHBIMHU
YCTPOIMCTBaMHU.
Marepuan kopmnyca -
anroMuHMN. [{namerp
paboueii 30HbI (0€3
ydeTa HaBECHOTO
WHCTPYMEHTA U
YETBEPTOI OCH) HE
MmeHee 320 M.
utepdeiic
monkiroueHud - USB,
Jlo/KeH UMeTh
BO3MOYKHOCTb
AQBTOHOMHOM pabOoTHI U
BHEIITHETO YIIPABJICHHUS.
Y ipaBJisitouii
KOHTPOJIIEP TOJDKEH
OBITH COBMECTHM CO
cpenoii Arduino.

Y ipaBisitomuii
KOHTPOJIJIEP COBMECTHM
CO cpenou
IPOrpaMMHPOBAHUS
Scratch, u s361KOM
nporpammupoBanus C.
JlomkeH oO0ecrieunBaTh
MOBOPOT MO MEPBBIM
TpeM OCSIM B 3aJJaHHBIN
YrOJ U Ha 3aJaHHbBIN

YT OJ1, TOBOPOT I10
YETBEPTOM OCH Ha
3alaHHbIN YT OJl,
TBUKEHHE B




KoopauHatel X, Y, Z,
[epeMelleHue Ha
3aIaHHOE PaCCTOsIHUE
o KoopauHartam X, Y,
7, nepenady JaHHBIX O
TEKYILEM I10JI0)KEHUN
YIJI0B, IIepeavy
TAaHHBIX O TEKYLIUX
KOOpJMHATaxX
MHCTPYMEHTA.

J10JKEeH 1o iepKUBaTh
repeMeleHue B
IeKapTOBBIX
KOOpJIMHATaX U yriax
[MOBOpPOTA OCEH, C
3aIaHHOU CKOPOCTBIO U
YCKOPEHUEM.

TuIbl nepeMeneHnii B
IeKapTOBBIX
KOOpIMHATaXx:
NIBUKEHHE T10
TPACKTOPUH, IBIKEHUE
10 IPSIMOM MEXKTY
IByMsI TOYKaMH,
[IEPENPHITUBAHNE U3
TOYKH U TOUKY (TIEPEHOC
00BbEKTA).

12.

O06pazoBaTeIbHBIN
Ha0Op IS U3YUCHUS
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUYECKHUX
CHCTEM U
MaHUITYJISIITUOHHBIX
po6OTOB

O06pazoBaTeIbHBIN
KOMILJIEKT JI0JKEH OBbITh
[peIHAa3HAYEH IS
W3Yy4EeHUS
[POOOTOTEXHUYECKUX
TEXHOJIOTHil, OCHOB
WH(GOPMAITMOHHBIX
TEXHOJIOTUI U
TEXHOJIOT UM
MPOMBIILICHHO W
ABTOMaTu3aluy, a
TAK)KE TEXHOJIOT U
[POTOTUIIMPOBAHUS U
aJIUTUBHOTO
IPOU3BOJICTBA.

B coctaB komIuiekTa
TOJIKHO BXOJIUTH:

1) MHTennexTyanbHbIin
CEPBOMOJYJIb C
WHTErPUPOBAHHOMN
CUCTEMOU YIIpaBIECHUS,
[103BOJIAIOIICH

1 mT.

1 mr.




00bEAUHATD
CEPBOMOJYIIU JPYT C
PyroM 1o
[1OCJICIOBATEIILHOMY
UHTEpdeEiicy - He MeHee
6 11T;

2) PoGoToTexHMYeCKHi
KOHTPOJLIEP
MO/IyJILHOTO THTIA,
MPEACTABIISIIOLIAI
00O OJIHOTIIIATHBIN
MUKPOKOMITHIOTED C
OIEepallMOHHOM
crcTeMoii Linux,
00BETMHEHHBIN C
nepuQepuitHbIM
KOHTPOJUIEPOM C
[TOMOIIIBIO TIJIAThI
pacIIupeHusl.
Pob6oToTexHNUeCKIUit
KOHTPOJUIEP JTOJDKEH
YVIOBJICTBOPSATH
TEXHUYECKUM
XapaKTEPUCTHKAM: KOJI-
BO s1JIep BCTPOCHHOTO
MHUKPOKOMITBIOTEpA - HE
MeHee 4, TaKToBas
JacToTa sipa - He
Menee 1,2 I'T'1, 00beM
O3V - ne menee 512
MO, Haau4une
uHTepdericos - SPI,
12C, 12S, TTL, UART,
PWM, mmudpoBeie u
QHAJIOTOBBIC TIOPTHI TSI
10 IKJIFOUCHHUS BHEIITHUX
YCTPOMCTB, a TaKkKe
'WiF1 nnu Bluetooth mis
KOMMYHHKAITH CO
BHCIITHUMHM
YCTpOKCTBaMH.
PoOoTOTeXHUYSCKHI
KOHTPOJUIEP JOJHKEH
o0OecreunBaTh
BO3MOKHOCTh
POrpaMMHUPOBAHUS C
MOMOIIBIO CPEJICTB
s1361k0B C/C++, Python
1 CBOOOJTHO




pacrpoCTpaHsieMon
cpensl Arduino IDE, a
TaK)KE YIpaBICHUS
MO/IEIISIMU
[POOOTOTEXHUUECKHUX
CHCTEM C TIOMOIIBIO
cpenst ROS.

3) BerauciauTenbHbIN
MO/TYJTb CO BCTPOCHHBIM
MUKPOKOHTPOJIJIEPOM -
He MeHee | 1miT.
BoeravcnuTeabHbIN
MOTYJTh JOJIKEH
00J1a/1aTh BCTPOEHHBIMU
1 (POBBIMU TOPTAMH -
He MeHee 12 mT u
QHAJIOTOBBIMU TIOPTaMU
- He MeHee 12 mT.
BreravcnuTenbHbINH
MOTYJTb JOJIKEH
00J1a71aTh BCTPOCHHBIM
MOTyJIEM
OECTIPOBOTHOM CBSI3HU
tuna Bluetooth u WiFi
U1 CO3IaHUS
arnmnapaTHo-
[MPOrPaAaMMHBIX PEIICHUN
1 "yMHBIX/CMapT"-
YCTPOMCTB s
[pa3paboTKu pereHuit
"UntepHeT Bemeit".
BrranciuTenbHbIN
MOy JOJDKEH
00J1a1aTh
COBMECTHUMOCTBIO C
nepudepuitHEIMU
1aTaMu Jyis
MOJIKIIFOUEHUS K CETH
Ethernet u
MOIKIIFOYEHUS BHEIIHEH
CUJIOBOI HAarpy3KH.

4) Monyib
TEXHUYECKOTO 3pEHUs,
MPECTaBIISIFOIIHIA
co0oi1 ycTpoiicTBO Ha
0a3e BBIUMCIUTETHLHOTO
MUKPOKOHTpOJUIEpa 1
MHTETPUPOBAHHOM
KaMephl,




oOecreynBaroriee
pacrio3HaBaHUE
[IPOCTEUIINX
M300paKeHM Ha
MOJIYJI€ 3a CUET
COOCTBEHHBIX
BBIYHCITUTEIILHBIX
BO3MOYXHOCTEH - HE
MeHee 1 IT;

Mo1yJIb TEXHUYECKOTO
3peHUs JOKCH
obOecreunBaTh
BO3MOXHOCTh
OCYIIIECTBIISATH
HaCTPOMKY dKCIIO3ULINH,
Oananca 6emnoro, HSV
COCTaBIISIONINX,
TJIOMIAH
0OHapy>KUBaEeMOM
00yacTu U300pakeHus,
OKPYTJIOCTH
0OHapy>KUBaEMOM
00yacTu U300pakeHus,
[0JI0KEHHE
00HAPYKMBAEMBIX
o0JacTeil OTHOCUTENILHO
Jpyr apyra

Mo1yJib TEXHUYECKOTO
3peHus JOKEH UMETh
BCTPOCHHBIE
uHTepderice - SPI,
UART, 12C unu TTL
U1 KOMMYHHUKAIH
NPyT ¢ APYroM WIn
BHELTHUMU
YCTpOKCTBaMH.

5) Kommuiekr
KOHCTPYKTHBHBIX
PIIEMEHTOB U3 MeTaia
1 cOOpKU MOJIETTH
MaHUTYJISTOPOB - HE
MeHee 1 IT;

6) KomruiekT
DIIEMEHTOB JJIsi COOPKHU
BaKyyMHOT'O 3aXBaTa -
He MeHee | miT.
OO0pazoBarenbHbIN
POOOTOTEXHUUECKUI
KOMILIIEKT JI0JDKEH




coJiepxkatb Habop
OUOIMOTEK TPEXMEPHBIX
MOJIENEN IS
[IPOTOTHITHPOBAHUS
MOJIeJIe MOOMIIBHBIX U
MaHUTTYJSIITAOHHBIX
[POOGOTOB PA3TUYHOTO
tuna. B cocras
KOMIUICKTA JIOJKHBI
BXOJIUTh UHCTPYKIIMH U
METOINICCKUE
yKa3aHHS 10
pazpaboTke
TPEXMEPHBIX MOJIENEN
MOOMIIBHBIX pOOOTOB,
MaHUITYJISITHOHHBIX
[POOOTOB C Pa3TMYHBIMU
TUTIAMU KHHEMATHKH
(yrinoBasi KHHEMaTHKa,
10 CKO-TIapaJuIeTbHAs
KHHEMAaTHKa, JICTbTa-
kuHemaTtnka, SCARA
VJTH phIYaKHas
KIHEMAaTHKa,
mnatdopma CTroapra u
T.I1.).
O06pazoBaTeIbHBII
POOOTOTEXHUUECKHI
KOMILJIEKT JT0JKEH
COJIep>KaTh UHCTPYKIUU
M0 MPOEKTUPOBAHUIO
[POOOTOB, MHCTPYKIUH U
METOJIUKH
OCYILIECTBICHHS
WH)XCHEPHBIX PacyeTOB
MPpU MPOESKTUPOBAHUH
(pacdeTbl HArpy3KH U
MOMEHTOB, pacyeT
MOIIHOCTH MIPUBO/IOB,
pacueT mapaMeTpoB
KUHEMAaTUKHU U T.I1.),
WHCTPYKITUH TI0
pa3paboTKe cucTeM
yIIpaBICHUS U
MPOrPaMMHOTO
oOecrieueHus s
yIpaBJIeHHs poOOTaMH,
WHCTPYKIUU U
METOIUKH T10




pa3zpaboTKe CUCTEM
YIIPaBJICHUS C
DIIEMEHTaMU
MCKYCCTBEHHOTO
WHTEJUICKTA 1
MAITMHHOTO OOyUYCHHUSI.

KommnbrorepHoe 000pyioBaHme

13.

HoytOyx

dopm-pakrop:
HOYTOYK;

KecTkas,
HEOTKJII0OUaeMast
KJIaBHaTypa: HAIHYNE;
Pycckas packiiagka
KJIaBHATyphl: HAIMYNE;
/Inaronanp 3kpaHa: HE
MeHee 15,6 nr0iMOB;
Paspemienne skpana: He
Mmeree 1920 x 1080
MTUKCEIICH;

KonudecTBo snep
Mporieccopa: He MEeHee
4,
KonandecTBO MOTOKOB:
He MeHee §;

bazoBas TakToBas
JacToTa MpOoIeccopa: He
menee 1 I'T;
MakcuMaibHast
TaKTOBAs 4acTOTa
mpoliieccopa: He MeHee
2,5 I'T'm;

Komi-mamsars
mpoliieccopa: He MeHee 6
MoaiiT;

O0bEeM yCTaHOBJICHHOM
OTIEPATHBHOM MaMSITH:
He MeHee 8 ['0aiiT;
O0BbeM
MO/IePKUBaeMOM
OTIEPATHBHOM IMaMATH
(171 BO3MOKHOCTH
paclIipeHus): He MeHee
24 T'0aiirt;

OO0BbeM HaKOIIHUTEIIS
SSD: ne menee 240
["GaiiT;

BpeMst aBTOHOMHOMU

paboThl OT OaTapeu: He

1 mT.




McHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJISITOPOM: HE
0onee 1,8 kr;
Brenrauii naTEpdeiic
USB cranjapra He
Huoke 3.0: He MeHee
TpeX CBOOOHBIX;
Brenrauii naTEpdeiic
LAN (ucnonb3oBaHue
MepPEX0THUKOB HE
[PEIyCMOTPEHO):
HaJTNI1e;

Hanuuue monyinen n
nHTEpPEicoB
(Mcroab30BaHUE
[MePEX0THUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnipoBogHas CBS3b
Wi-Fi: Hamuune ¢
[MOIIEP>KKON CTaHAApTa
[EEE 802.11n unun
COBPEMEHHEE;
\Web-kamepa: Hannuue,
Manunyisitop "Mbib":
HaIH4ne;
[IpenycTaHoBiIeHHAS
OTepallMOHHAs CUCTEMA
c rpaduaecKkumM
M10JIb30BATEIbCKUM
uHTepdencoM,
o0OecreunBaromias
padoty
pacrpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
0OIIECUCTEMHBIX
MPUIIOKEHUN: HAJINYHE.

14.

Tenexka -
XpaHUIUIIE

HOYTOYKOB

THIT KOpITyca: METaI;
BO3MO>KHOCTb
06e3011acHOTO
3ALUIEHHOTO 3aMKOM
XpaHEHHs HOYTOYKOB:
HaJIM4YKeE;
BO3MOKHOCTb 3apsAKH
HOYTOYKOB: HAJIM4HE,
0/17Iep>KKa HOYTOYKOB
13 KOMIUIEKTa

1 mT.

1 mT.




[1OCTaBKU;
Hauaue poyrepa Wi-Fi
crangapta 802.11n unu
coBpeMeHHee: | miT.
MOJIIEP’KKa HOYTOYKOB
13 KOMILJIEKTa
[HOCTABKU;

KOJIMYECTBO HOYTOYKOB:
OT 6 LITYK, OJJIEPKKa
HOYTOYKOB U3
KOMILIEKTa [MOCTABKU;
Hanpsiokenue nutanus:
220 B\S0 I'm;
[ToTpebnsemas
MOIITHOCTE, BT
(Makcumym): 2500;
[ToTpebnsemslii TOK, A
(Makcumym): 12;
/InuHa mHypa
PIEKTPONUTAHUS: OT 2,5
MeTpa;

3amuTa oT
[epeHanpsKeHus,
KOPOTKOTO 3aMbIKaHUSI:
HaJI4ne;

Komeca mia
MepeBUXKEHUS C
TOPMO30M: HaJIMYHE.




