MUHUCTEPCTBO NPOCBEIHIEHUSI POCCUUCKOMA
®EJIEPALIUU

PACITIOPAXKEHUE
ot 12 ssuBapsa 2021 r. N P-6

OB YTBEPXJIEHUU METOJUYECKHUX
PEKOMEHIAIIMHA 11O CO3IAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3ALIMAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTH
MAJIBIX TOPOJIAX, HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HAIIPABJIEHHOCTEH

Bo ucnonnenue nynkra 4 [IpaBun npegocraBieHus U pacrpeneiaeHus cyocuauii u3 denepanbHOro
Oromkera Oromkeram cyObekToB Poccuiickoit ®denepanun Ha COPHUHAHCHPOBAHUE PACXOIHBIX
00s13aTenbCTB cyObekToB Poccuiickoit denepanyy, BO3SHUKAIOUUX IPU peau3alui peruoHaIbHbBIX
MIPOEKTOB, 00ECIEUMBAIONINX JOCTIDKCHHE IIeIel, MoKaszaTesleil W pe3ylbTaToB (enepaabHbIX
MPOCKTOB, BXOJAIIMX B COCTaB HalMOHanmbHOro rmnpoekra "OOpaszoBaHue", B paMmKax
rocyaapcTBeHHOM nporpammbl Poccutickoit ®@enepannu "Pa3zButre o6pa3zoBanus', MpUBEICHHBIX B
IIpunoxenun N 5 k rocymapctBeHHOM miporpamme Poccuiickoii ®enepanuu  "PazButne
oOpasoBanus", yTBep>KIeHHOU moctaHoBiaeHueM llpaButenbctBa Poccuiickoit denepanuu ot 26
nekabpst 2017 r. N 1642:

1. YTBepauth npunaraeMeie MeToguuecKiue peKOMEHIAIMH 110 CO3JIaHHUI0 M (PYHKIITMOHUPOBAHHIO B
o011e00pa3oBaTeIbHbIX OpraHU3alUsIX, PACIOII0KEHHBIX B CEIbCKOW MECTHOCTH U MaJIbIX TOpOJax,
LEHTPOB 00pPa30BaHUs E€CTECTBEHHO-HAYUYHOW M TEXHOJIOIMYECKOW HAINpaBICHHOCTEH B paMKax
pPErHOHANBHBIX MPOEKTOB, 00ECIEeUMBAIONINX JOCTH)KEHHE Ilesield, Mokas3aTeneil U pes3ysbTara
denepanpHOTrO MIpoekTa "CoBpeMeHHas MmKoja" HalMoHaIpHOTo MpoekTa "ObpazoBanue';

2. KOHTpOIh 32 UCTIOTHEHNEM HACTOSIIIETO PACTIOPSKEHUS OCTABJISIIO 32 COOOiA.

T'B. BACHJIPEBA



Ilpunosicenue

YTBEP)K/IEHBI
pacnopsjiceHuem
Munucmepcmea npoceeweHus

Poccuiickou ®edepayuu

om 12 aneapsa 2021 2. N P-6

METOAUYECKHUE PEKOMEHJIAIIUU 11O CO3JIAHUIO
U ®YHKIIMOHUPOBAHMUIO B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U
MAJIBIX TOPOJIAX, HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJOI'MYECKOU
HAIIPABJIEHHOCTEN

1. O0me MoJI0KEeHUA

Hacrosmue Metoanueckue pekoMeHaauu (nanee - Pekomenanum) HarpasieHbl Ha oOecrieueHue
€IMHBIX OpPraHW3allMOHHBIX M METOAMYECKUX YCIOBHH CO3MaHMsA M OOMMX TOAXOJOB K
(YHKIMOHUPOBAHUIO B 00II€00pa30BaTeIbHBIX OpraHU3alMiX, PACIOJOKEHHBIX B CEIbCKOMN
MECTHOCTH M MaJbIX TOpojiaX, IEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM
HanpaBieHHocTel "Touka pocta", B Lensx obecrnedeHus peanu3aluu (eaepanbHOro IMpoeKTa
"CoBpemeHHas 1ikoJa" HallmoHalIbHOTO npoekTa "OOpa3oBanue" (nanee - penepaabHbINA MIPOEKT), B
TOM YHCJI€ YCTAHOBJIEHUS TpeOOBAHUHN K pe3y/lbTaTaM HCIOJIb30BaHUS CyOCcHuanu U3 (heaepanbHOro
Oromkera OromkeraM cyObekToB Poccuiickoit denepanyu Ha COPUHAHCHPOBAHHE PACXOAHBIX
00s13aTesbCTB cyObeKTOB Poccuiickoit denepanyy, BOZHUKAIOUIMX MIPU PeaTU3alii PErHOHATbHBIX
MIPOEKTOB, O0ECIICUMBAIOIINX JOCTIDKCHHWE IeNel, MoKaszaTeneil M pesynpTata (hemepabHOro
npoekta "B o00mieoOpazoBaTeabHbIX OpPraHU3aLUAX, PACIOIOKEHHBIX B CEJIbCKOW MECTHOCTH M
MaJbIX TOpOAax, CO3AaHbl U (YHKUHMOHHUPYIOT LIEHTPbl OOpa30BaHMsl €CTECTBEHHO-HAyYHOH WU
TEXHOJIOIMYECKON HalpaBiIeHHOCTEN "

[lpuBeneHnple B HAacTOAMMX PekoMEeHTAIMsIX TpeOOBaHUS SBISIFOTCS MUHUMAIbHBIMH. OpraHsl
UCTIOJIHUTENIbHOU BiacTu cyobekToB Poccuiickoit deneparun (OpraHbl MECTHOTO CaMOYIIPABIICHUS)
NP peau3aluyd MEPOIPHATHH IO CO3JAaHUI0 M (HYHKIMOHMPOBAHUIO B 00MIE00pa30BaTEIbHBIX
OpraHu3alUsaX, PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MallbIX TOPO/ax, LIEHTPOB 00pa30oBaHUsA
€CTEeCTBEHHO-HAYYHOM M TEXHOJIOTHMYeCcKOil HampaBieHHocTed "Touka pocta" (nmanee - LleHTpsI
"Touka pocra") BIpaBe obecreunBaTh TPEOOBAHMS, MPEBHIIIAIONINE YCTAHOBICHHbBIE HACTOSIIUMHU
Pexomennanusamu.

Hensamu co3nanust LlentpoB "Touka pocta" sABIsieTCS COBEPUICHCTBOBAHUE YCIOBUM  JJId



MOBBILICHHUST KadecTBa 00pa3oBaHMs B OOIIEOO0pa30BAaTENbHBIX OpPraHU3AIMIX, PACIONOKECHHBIX B
CEJIbCKOM MECTHOCTH M MallbIX TOpOJax, PacIIUPEHHs] BO3MOXXKHOCTEH 0OYYarOIIUXCS B OCBOCHUU
y4eOHBIX TNPEAMETOB ECTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HamlpaBlIE€HHOCTEH, Mporpamm
JIOTIOTHUTEIHFHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HAMpPaBICHHOCTEH, a TaKKe
JUISL TIPAKTHYECKOW OTpabOTKM yuyeOHOro MaTepuasa 1o yuyeOHbIM npeameraM "dusuka", "Xumus",
"Buonorus".

Hentpsr "Touka pocta" o0ecreuynBarOT MOBHIIIICHHUE 0XBaTa O0YJaIOIIMXCS 0011e00pa3oBaTEIbHBIX
OpraHu3alii, pacHoJIOKEHHBIX B CEIbCKOM MECTHOCTM M MallbIX TrOpoJax, IporpaMmmamu
OCHOBHOT'O OOILEro ¥ JOIMOJHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHOJIOTHUYECKOM
HaIpPaBICHHOCTEH C UCTIOIB30BAHUEM COBPEMEHHOT'0 000PYI0BaHUSI.

OpraHu3alliOHHO-TEXHUYECKOE, METOJNYECKOE U MH(OPMALIMOHHOE CONPOBOXKIACHHUE CO3/IaHUS B
cyorektax Poccuiickoit ®@enepanuu LlentpoB "Touka pocra" ocymectBiser @DenepanbHoe
rocy/1apCTBEHHOE aBTOHOMHOE o0pa3oBaTesIbHOE yUpeKICHHUE JOTIOTHUTEIILHOTO
npodeccuoHalbHOrO 00pa3oBaHus "AkajeMus pealu3alud T[OCYyJapCTBEHHON MOJUTHKH U
MpoECCHOHANILHOTO  pa3BUTUS  paOOTHUKOB  00pa3oBaHWss MUHHCTEPCTBA  IPOCBEUICHHUS
Poccuiickoit @enepauun" (nanee - @enepanbHblii onepatop). Aapec caifra: https://www.apkpro.ru/.

2. Ilopsinok co3manust

Hentpst "Touka pocTa" MOTYT CO31aBaThCsl KaK 3a CYET CPEACTB cyOcuanii eepaabHOro 0ro1KeTa
B pamkax peanuzanuu ¢eznepanpHoro npoekrta "CoBpeMeHHas IIKosa", TaK U B paMKax HHBIX
porpamMM U MPOEKTOB 32 CYET CPeAcCTB OIKeTOB cyObekToB Poccuiickoit denepanum, cpeacts
MECTHBIX OFOJIKETOB M BHEOIOJKETHBIX UCTOUHHKOB.

Co3znanue Lentpos "Touka pocta" ocymiecTBisieTcst Ha 6a3e 0011e00pa30BaTeIbHBIX OPraHU3aIMiM,
PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH M MaJIBIX F'OPOAAX, MPH 3TOM B IIEPBYIO OUYEPEAb CO3/IaHHE
LlentpoB "Touka pocra" peKOMEHIYETCS OCYIIECTBIATh B OpPraHM3aLUsX, TIOKa3bIBAIOMINX HU3KUE
o0pa3oBaTesIbHbIE PE3yIbTaThl.

B ciyuae cozmanus Lentpa "Touka pocta 3a cueT cpeacTs cyocuanu u3 GpeaepabHOro OI0KETa B
pamkax QenepansHoro mnpoekta "CoBpemeHHas 1mkoma" cyOsekT Poccuiickoit ®eneparun
OTIpesieNisieT:

- OpraH MHCIONHHUTENIbHON Biactu cyOwbekta Poccuiickoit denepaiyy, OTBETCTBEHHBIM 3a
peanu3ano MEpONpUITUNA MO0 CO3JaHuI0 U olecneyeHuto QyHKunoHUpoBaHus LlentpoB "Touka
pocta" Ha Teppuropun cyonrekTa Poccuiickoit @enepaunu (PernonanbHelii KOOpIUHATOD);

- KOMIUTEKC Mep (IOPOKHYIO KapTy) Mo co3aaHuio u GpyHkimoHuposanuto Llentpos "Touka pocra”
cornacHo [Ipunoxenuto N 1 k HacTosium PexomeHpanusm.

KomMmIuiekcom Mep NMpU3HAETCs IUIAH MEPONPUATUH HAa OYEPEAHOM IOJ M JABYXJETHUH IUIAHOBBIN
NEepuoJl, MpeIyCMaTPUBAIOIIMN MEPONpPUATUS 10 CO3JaHUI0 U (yHKUMOHHMpoBaHMIO LleHTpoB
"Touka pocra', BKJIIOUAIOLIUI B TOM YUCJIE:

MEpOIIPUATHS, HallpaBJIEHHbIE Ha co3aHue U oTKpbiTHe LlenTpoB "Touka pocra";
MEpONPHSITHS, HANpaBJICHHBIC Ha oOecrieueHne pyHkunonupoanus Llentpos "Touka pocra";

MEpPOIPUATHS 0 TOBBIIICHUIO TPO(ecCHOHATBLHOrO MacTepcTBa paboTHUKOB LleHTpoB "Touka
pocta";



MEpONpUATHS MO KOHTPOJIO  JOCTIKCHHMS MHHUMAJIbHBIX  TIOKa3aTeled  Cco3MaHusi |
¢ynkunonuposanus Llentpos "Touka pocra'.

PernonanbHblil KOOPAMHATOP B COOTBETCTBUU CO CPOKAaMH, YCTAaHOBICHHBIMU B IIpunoxenun N 1
PexomenpanusaM, yrBepKaacT:

- JOJDKHOCTHOE JIMIIO B COCTaBE pPETHOHAIBHOTO BEJOMCTBEHHOTO IPOEKTHOTO odwuca,
OTBETCTBEHHOE 32 co3nanue u pynkunonupoanue Llentpos "Touka pocra";

- MepeyYeHb NOoKa3aTeliel U MHAUKATOPOB, COOTBETCTBYIOMIMX MpUBeAeHHBIM B [Ipunoxenun N 2 k
HacTOSIMM PexoMeHaanusaM, NX 3HAUCHUI,

- IepeydeHb 0011e00pa30BaTENbHBIX OPTaHU3AIINIA, PACTIONOKEHHBIX B CEILCKOM MECTHOCTH U MaJIbIX
ropojmax, Ha 0a3e KOTOpbIX IutaHupyetrcsi cosnanue LlenTpoB "Touka pocta" (mo dopwme,
npejactaBieHHoi B [Ipunoxxenun N 3);

- tunoBoe Ilomoxenne o ILleHTpe 00pa3oBaHHS €CTECTBEHHO-HAYYHOW M TEXHOIIOTHYECKOM
HanpasieHHocTel "Touka pocra" (I[Ipunoxxenue N 4).

Co3nanue nentpa "Touka pocta" Ha 6a3e 00I1e00pa30BaTENbHON OpraHU3alMK JIOMYCKAeTCs Kak
IyTEM BBIIEJICHUSI COOTBETCTBYIOIIETO CTPYKTYpPHOTO IOjpa3JieieHust o01eo0pa3oBaTebHOM
OpraHu3aluy, Tak ¥ 0e3 BbIJEICHHs OT/IEIBHOTO MOIPa3/IeICHHUS.

OOmeoOpazoBaTenbHass OpraHM3alvs W3AaeT JIOKAJbHBIH HOPMAaTHUBHBIA aKT O Ha3HAYCHUU
pykoBoautens llentpa "Touka pocrta" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIIMOHUPOBAHHE U
pa3BUTHE), a TAKXKE O CO3aHuM LieHTpa "Touka pocTa" M yTBEp)KIEHUU MOJIO0KEHUS O JEATEIbHOCTH
Ilentpa "Touka pocra".

PernonaneHblii KOOpAMHATOpP HEe mo3aHee THSA OTKpwITus LlenTpa "Touka pocta" obGecrneunBaer
pasMerieHne B CHeIuaibHO co3mnaHHoM pasjaene "llentp "Touka pocta" odurumansHOrO camnra
o01eo0pa3oBaTebHOM ~ OpraHuM3allud B MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM  CeTH
"NuTeprer" nundpopmanuu o co3nanuu u pynkunonuposanuu Llentpa "Touka pocra", B TOM uncie
uHpopmanuu 00 oOpa3zoBaTelbHBIX Hporpammax, oOopynoBanun ILlentpa "Touka pocra",
IUIAHUPYEMOM pEXHMME 3aHATUN O00ydarolIMXcs, IUIAaHUPYEMbIX Meponpusatusix. B coznanHoM
paszzaene opHIMAIBHOTO caiiTa 00pa30BaTENbHON OpPraHU3aluK TaKKe pazMeraeTcs HHpopManus o
HanoHaJasbHOM mpoekte "OOpa3zoBaHue" (B TOM YHCIE JIOTOTHIN), aapec caita u oduimaibHas
cuMBOJIMKa MuHuctepcersa npocsenienus Pocculickon @enepanun.

PernonaneHblil KOOparHATOP OOeceunBaeT nHpopmupoBanue depepanbHOrO OnepaTopa B ciaydae
co3faHusg Ha TeppuTopuu cyobekra Poccuiickoit @enepanun Llentpo "Touka pocta" B pamkax
UHBIX TPOTpaMM M TPOCKTOB, HE OTHOCSIIMXCS K peanu3anud (enepasbHOro IMpOoeKTa
"CoBpeMeHHas IIKoia" HalMOHaJIbHOrO mnpoekta "OOpa3oBaHue'", 3a cueT CpPEACTB OIOJKETOB
cyowsekToB Poccuiickoit @enepanuu U (W) CPeICTB MECTHBIX OOKETOB U (UJTM) BHEOIOKETHBIX
VCTOYHUKOB, a TaK)K€ HampaBlIeHUE Ha corjacoBaHue PenepanbHOMYy ONEPAaTOPy KOHLEMIUU
co3aHus U (QYHKIIMOHUPOBAaHUA Takux LleHTpoB.

3. Tp@ﬁOBaHHﬂ K IOMCECINECHNAM, KOMIIVICKTOBaAaHHUIO oﬁopwaBa}meM,
pacxoaJHbIMHM MaTEpuajdIaMi, CPpeaACTBAMUA OﬁylleHI/Iﬂ U BOCIIUTAHUA
Cozmanmne IlentpoB "Touka pocta" mpeamnojaraeT KOMIUIEKC YCJIOBUM IO OCHAIIEHHUIO

06p330BaTCHBHHX OpFaHI/I3aL[I/II>'I O60py,Z[OBaHI/IeM, PaCcXOOHbBIMH MaTCpHualaMu, CpCACTBAMHA
06yqu1/151 N BOCIIMTaHHUA I JOCTHIXKCHHUA 06p330BaTeJII)HI)IX PE3YIbTATOB 110 MPEAMCTHBIM



obnmactam "EctecTBeHHO-HayuHble mnpeameTsl', "EcTecTBeHHble Hayku'", '"Marematuka U
unpopmaruka", "OOmecTtBo3HaHue U ecrectBo3HaHue", "TexHomorus", 00pa3oBaTEIHHBIX
nporpaMm o61iero o0pa3oBaHusi €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOM HANpaBICHHOCTEH, IpU
peanu3aiyy KypcoB BHEYPOUHOM JI€SITEIBHOCTU U JIOMIOJHUTEIIBHBIX O0IIEPa3BUBAIOIINX TPOrpaMM
€CTECTBEHHO-HAYYHON M TEXHUYECKOW HAIPaBIEHHOCTEH.

Ilepeuenp HampaBiieHHOCTEeH peanusyembix Ha Oasze LlenTpoB "Touka pocta" oOpazoBaTeNbHBIX
MpOrpaMM MOXKET OBbITh pacIIMpPeH B 3aBUCHUMOCTH OT HMMEIOIIMXCS Yy 00111e00pa3oBaTeIbHbBIX
OpraHu3aluil ycJaoBUH, a Takke NOTpeOHOCTEH Y4aCTHUKOB 00Pa30BaTEIbHBIX OTHOIICHUH.

Co3nanne nentpa "Touka pocrta" mpeamojaraeT pa3BUTHE 00pa30BaTENbHOW HHPPACTPYKTYPHI
001eo0pa3oBaTeNbHON ~ OpraHM3allik, B TOM 4YHCJIE OCHAIIeHHEe O00Ieo0pa30BaTeIbHOMI
OpraHHU3aLUH:

- o0opynoBaHWEM, CpPEICTBAMH OOYYCHHS ¥ BOCIHTAaHHUS I W3YYCHHS (B TOM UHCIE
HKCHEPUMEHTAJIBHOI0) IPEIMETOB, KYypCOB, JUCHUIUIMH (MOJIyJei) ecTeCTBEHHO-HAY4YHOM
HANpaBICHHOCTH M  TEXHOJOTWYECKOW  HANpaBJICHHOCTEH IpH  pealnu3alid  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOrPaMM H JOMOJHUTENBHBIX 00Ie00pa30BaTEeNIbHBIX MIPOTPaMM, B TOM
YHUCJIe IJIs1 PaCIIMPEHUs CoAepkaHus yaeOHbIX npeametoB "duszuka", "Xumus", "buomorus";

- O60py,Z[OBaHI/IeM, cpeacTBaMmu 06y‘IeHI/I$I U BOCIIUTAHUA I U3YUYCHHA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHUKH, MCXATPOHHUKH, OCBOCHHUA OCHOB NPOrpaMMHPOBAaHUA, pCalu3alluu IIporpaMm
JOITOJIHUTCIIBHOI'O 06pa30BaHI/IH TEXHHUYIECKOU U eCTeCTBeHHO-HaquOﬁ HaHpaBHeHHOCTCﬁ U T.O.

- KOMIIBIOTCPHBIM U UHBIM OGOpyZ[OBaHI/IeM.

[lepeuenb, MUHUMaIBHO HEOOXOIUMBble (QYHKIMOHAIbHBIE W TEXHUYECKHE TpeOOBaHUA H
MUHHMAaJIbHOE KOJIMYECTBO OOOpPYIOBAaHMSA, PACXOJHBIX MAaTepHANIOB, CpPEACTB OOY4YEeHHUS U
BocnuTaHus JUisi ocHamieHus LlentpoB "Touka pocra" (manee - UMHQPACTPYKTYPHBIH JIKUCT),
ornpenenaoTcs PernoHaqbHBIM KOOPAMHATOPOM C ydeToM [IpumMepHOro mepeuyHs o60pynoBaHMA,
pacxoIHBIX MaTepuasoB, CpeACTB OOyYeHUS M BOCIMTAHUS IS CO3JaHusl M oOecreyeHUs
(YHKIIMOHMPOBAHUS ~ LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAyYHOM M TEXHOJOTHMUYECKOU
HanpaBiieHHOCTH "Touka pocrta" B 00me00pa3oBaTeIbHBIX OpPTraHU3alMIX, PACIOJIOKCHHBIX B
CeNbCKOM MecTHOCTM M Manbslx ropojax (IIpunmoxxenne N 6), NPUMEPHOTO THUIIOBOIO
UHQPACTPYKTYPHOTO JIUCTa, ompeaensiemMoro @DenepaabHbIM  ONEPAaTOPOM, M HACTOSIIUX
Pexomenpanui.

B  pamkax ocHameHuss ~— 00meoOpa3oBaTEeNbHBIX  OpraHu3anuii  npu  (HOpPMUPOBAHHU
UHPPACTPYKTYPHOTO JincTa cyobekT Poccuiickoir Denepanuu BripaBe BbIOPATh CTAHIAPTHBIA WIIH
MpoGMIBHBIA KOMIUIEKT 000pYAOBaHUs, NPEACTABICHHBI B IPUMEPHOM TepedyHe 000pynIOBaHHMS,
pPAacXOJHBIX MaTepHAIOB, CPEACTB 00yUeHHsI U BocliuTaHus s ocHameHus Llentpos "Touka pocta"
(ITpunoxxenne N 6). s MamoKOMIUIEKTHBIX 00II€00pa3oBaTeNbHbIX OpraHu3anuii <1> o0bem
€IMHUI] CPEJICTB 00YUEHUs U BOCTIUTaHUS (POPMUPYETCS B MEHbILIEM KOJIMYECTBE.

<1> ManokoMmIeKTHON 001eo0pa3oBaTebHOM  OpraHM3aleil B  paMKax peanu3aluu
MEPONPUATHH MO CO3AaHUI0 U  (PYHKIHMOHUPOBAHMIO LIEHTPOB €CTECTBEHHO-HAyYHOH H
TEXHOJIOTUYECKOW  HANpaBICHHOCTEW  TpH3HAaeTcst  olmeoOpa3oBaTenbHas  OpraHU3anus,
YHUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaX/10H M3 mapaiieneil KoTopod cocTaBisieT He Oonee |
(210505070008



[IpodmnbHBIA KOMIIEKT O0OOpPYIOBaHUS MOXET OBITh BBIOpaH Uil 00IIe00pa30BaTEIbHBIX
OpraHu3aluii, UMEIOIMX HAa MOMEHT co3fanus neHtpa "Touka pocra" HabOp cpencTB oOydeHUs U
BOCTHUTAHUS, MMOKPBIBAIOIINUNA CBOMMHU (DYHKIIMOHAIBHBIMU BO3MOXKHOCTSIMU 0a30Bble MOTPEOHOCTH
pu u3ydeHuu npeameroB "duzuka", "Xumua" u "buonorusa".

[MpopunbHelii  KOMIUIEKT  o0OpyaoBaHusi  obOecneunBaeT  APQPEKTHBHOE  JOCTHIKEHHE
00pa30BaTENIbHBIX PE3yJbTaTOB OOYyYaIONIMMHUCS MO MporpaMMaM €CTeCTBEHHO-HAy4yHOW U
TEXHOJIOTMYECKONW HAMpaBiIEHHOCTEH, BO3MOXKHOCTb YTIYyOJIEHHOIO M3YYEHUS OTIEIbHBIX
MPEIMETOB, B TOM 4Hcie i (pOPMUPOBAHUS HM300pETATENbCKOI0, KPEeaTUBHOIO, KPUTHUYECKOTO
MBIIUICHUS, pPa3BUTHS (QYHKIMOHAJIBHOW TI'pPaMOTHOCTH Yy oOOydaroluxcs, B TOM YHUCIE
€CTECTBEHHO-HAYYHON U MaTeMaTU4ECKOM.

Ilpu dopmupoBanun MHPPACTPYKTYPHOTO JUCTa U3 NPOPHILHOTO KOMILUICKTa B 00s3aTEIBHOM
nopsiike 006ecreunBaeTcst BHIOOP CPEeCTB 00YUEHUs] U BOCIIMTAHUSI HE MEHEE YeM 110 TPEeM y4eOHbIM
npeameram ("Puzuka", "Xumusg", "buonorua") u xommeoTepHoro odopynosanus. OcraBmmecs 1Mo
UTOTraM OIpeieeHus] 0043aTeIbHOr0 000py/JOBaHUS CPEICTBA, IPEIYCMOTPEHHBIE ISl OCHAILCHUS
Hentpa "Touka pocta", pacmpeaenstoTcss Ha MPUOOpPETEHUE MOMOJHUTEIHFHOTO 00OpYAOBaHMS,
BXOJSILET0 B IIepeueHb 000pyI0BaHUs, PACXOIHBIX MAaTEpUAIOB, CPEICTB OOYUYEHUS U BOCITUTAHUS
npodunsHOro komiiekra (IIpmnoxenne N 6 K METOAMYECKUM PEKOMEHIAIUSAM).

IIpu BBIOOpE [OMOJHUTENBHOIO OOOpPYNOBaHMA TaKXKE CIEAYeT YYHUThIBaTh CHELUPUKY U
noTpeOHOCTH OTpaciel 5KOHOMUKH cyobekTa Poccuiickoit @enepannu.

PernonanpHblil KOOpAUHATOP OOECHEUYMBAET COTJIACOBAHME C(POPMHUPOBAHHOIO B COOTBETCTBHU C
TUMOBOH (hopMoii MHpacTpyKTypHOro jucta ¢ PenepaabHbIM ONEPATOPOM B COOTBETCTBUHU C
periaMeHToM, onpeaensieMbiM deiepaabHbIM ONEPaTOPOM.

[Ipu HampaBieHuu Ha corjacoBaHue HH(PACTPYKTYpHOTO JIMCTA, COJEPIKAIIETO CTaHIapTHHIE
KOMIUICKTBI, PErMoHaNbHEIN KOOpIUHATOP TIpenocTaBisieT (mo ¢popme DenepalibHOTO OnepaTopa):

- MOATBEPKACHUC OTCYTCTBUA B COOTBCTCTBYIOIIUX O6p330BaTeJ'H)HBIX opraHu3anuAax, OCHaIICHUEC
KOTOPBIX INNIAHUPYCTCA, 06OPYI[0B3.HI/I$I, PaCXOodHbIX MaTCpPUaIOB, CPCACTB 06y‘ICHI/I$I " BOCIIMTaHMA,
YKa3aHHBIX B IIEPCUYHE CTAHAAPTHOTI'O KOMILJIICKTA,

- MOATBepKAeHUe Hanuuus (inbo obecnieueHue HaAMMYUs 10 MOMeHTa ocHamienus Llentpos "Touka
pocta") yCIOBUH Il XpaHEHUS M MCIIOJIB30BAHMS XMMHUYECKHUX pPEAKTHBOB, B TOM YHCIE
He00X0IMMOro 00Opy/IOBaHUS, BKIOYas MIKad BBITSKHOW MaHOPAMHBIM M ImIKad UIsi XpaHEHHS
XMMHUYECKHX PEAKTUBOB OTHEYNOPHBIM, coriacHo IlepeuHto cpencTtB oOydeHHs] W BOCIUTAHUS,
HEOOXOIMMBIX HJIsl peanu3alu o0pa3oBaTEeNbHBIX MPOTPaMM HAYalbHOTO OOIIEro, OCHOBHOIO
00IIero M CpeaHero oomero oopa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBHUIM O0yUYeHHS,
HEOO0XOAMMOr0 TpU OCHAILIEHHWH 0O0I1e00pa30BaTeNbHbIX OpraHM3alMi B LEISIX pealu3aliu
MEpONPUSITHII TI0 COACHCTBUIO CO3JaHUI0 B cyObekTax Poccuiickoit ®exeparmu (MCXoAs u3
MIPOrHO3UPYEMOIl  MOTPEeOHOCTH) HOBBIX MeECT B  00I1e00pa30BaTENbHBIX  OpraHU3alUsiX,
yTBEpkKACHHOMY IprkazoM Munnpocseuenus Poccun ot 3 centsiops 2019 r. N 465.

OO0pa3zoBartenbHble OpraHu3aly, Ha 0a3e KOTOPbIX co3aatoTcs U GyHKUHOHUPYIOT LlenTpsl "Touka
pocta", IOKHBI COOTBETCTBOBATH JCHCTBYIOIIMM TPEOOBAHHUSIM K YCTPOMCTBY, COAEP)KAaHUIO H
OpraHu3aluy pexxuMa paboTbl 00pa30BaTEIbHBIX OPraHMW3aLUN M MHBIM HOPMAaTHUBHBIM IPAaBOBBIM
aKTaM, OIPEIEIBIIONIM TPpeOOBaHUS K OpPraHHM3alMU OOIIEr0 W TOMOJIHUTEIHLHOTO 00pa3oBaHHA
neTen.

[Momemenust (GyHKIMOHANBHBIE 30HBI, B TOM 4HCIE Yy4eOHbIe KAaOMHETHl (DHU3UKU, XUMHH,
ouonorun) Llentpa "Touka pocta" peKOMEHAYETCs pacroJiaraTh B Mpeesiax OHOTO 3/1aHMs.



[IpoexktupoBanue, 3oHupoBaHue mnomenieHud IlentpoB "Touka pocta" u omnpexaeneHue
JU3aiiH-pElICHUN OCYIIECTBIISIETCSI C YU€TOM PYKOBOJCTBA IO MPOEKTUPOBAHUIO LEHTPOB "Touka
pocta", yrBepkaaemMoro eaepaabHbIM OIEPaTOPOM.

IIpu npoextupoBanuu, 30HMpoBaHMM NomelieHui LleHTpoB "Touka pocra" cienyer y4uThIBaThH
0COOEHHOCTH 000PY/IOBaHUs, PACXOAHBIX MAaTEPUAJIOB, CPEACTB OOYYEHUS U BOCIIUTAHUS, KOTOPHIM
Oyzner obecrnieunBaThesi 00pa3oBaTeNbHAs OpraHU3alUs.

[Ipoext 30HUpoBanusi momerieHuit llentpoB "Touka pocta" mnpencrtasisiercs DeneparbHOMY
orepaTopy OJTHOBPEMEHHO C MPeACTaBIeHUEM HHPPACTPYKTYPHBIX JHCTOB.

4. Opranu3anus o0pa3oBaTeJIbLHOU 1eATEJIbHOCTH

OOpa3zoBarenbHass JAeATeNbHOCTh Ha ©0ase weHTpoB "Touka pocta" OCYIIECTBISAETCS IO
00pa3oBaTeIbHBIM ITPOrpaMMaM OOIIETO U JOTIOTHUTEILHOTO 00pa30BaHMS.

TpebGoBanuss Kk ¢dopmary opraHuzanud o0Opa30BaTENbHON  NEATEIBHOCTH  PETYIUPYIOTCS
HACTOSIIIUMU PEeKOMEHIAIUsIMU U WHBIMH WH(OPMAIMOHHBIMU U METOAMYECKHMH MaTepUaTaMH
®denepanbHOTO oneparopa.

Hanpasnenus peanusyeMbIX ¢ HCHoib30BaHuEM pecypcoB LlentpoB "Touka pocra" mporpamm
ONpENEeNAOTCd B  COOTBETCTBUM C METOJMYECKMMHU MaTepuajaMM U pPEKOMEHAALUsAMH,
YCTaHaBIMBAEMbIMU U aKTyalu3upyeMbiMu desiepallbHbIM OIIEPATOPOM.

Ha 6a3e wnentpoB "Touka pocra" obecriedmBaeTcsi peanu3alys 00pa30BaTEIbHBIX IPOTPAMM
€CTECTBEHHO-HayYHOU M TEXHOJIOTMYECKON HAaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSAMU 3aKOHOAATENLCTBA B cpepe oOpa3oBaHUs U C yueTOM pekomeHaauuii denepanbHoro
orneparopa. B ob6s3aTenbHOM nopsiike Ha 0asze neHTpoB "Touka pocTa" obecrnednBaeTcsi OCBOCHHE
oOyvarorumucs ydeOHbIX mnpenmeroB "dusuka", "Xumusa", "buomorus" ¢ ucmoab3oBaHHEM
npuodpeTaeMoro 000pyI0BaHNUs, PACXOJAHBIX MaTEPUAIIOB, CPEACTB O0YUEHHUS U BOCIIUTAHUS.

He menee 1/3 o6beMa BHEYpOUHOH JESTETBHOCTH O0YJarOIIUXCs TOJKHO OBITH OPUEHTHPOBAHO HA
MOJAJIep)KaHUEe eCTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HampaBlieHHOCTEH 00pa30BaTeIbHBIX
porpaMM, TOpH STOM O00BEM MPOrpaMM ECTECTBEHHO-HAYYHOW HAMpPABICHHOCTH HE MOXKET
coctaBiaTh MeHee 20% oT oOmero oObemMa BHEYPOUHOH JesTeabHOCTH. (OOpa3oBaTeIbHBIC
MporpaMMbl TIO JPYTUM HANpPABJICHHOCTSAM TIPU HAJIMYMKA BO3MOXKHOCTU PEKOMEH]IYETCS
IJIAaHUPOBATh C UCIIOJB30BaHUEM pecypcoB LlenTpon "Touka pocta'.

PazpaboTtka pabounx mnporpamm no mnpeameraMm "®duszuka", "Xumwua", "buonorusa", yueOHBIM
IpeJMeTaM €eCTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOW HaIlpaBICHHOCTEM M3 4YacTh ydeOHOro
wiaHa, (GopMupyeMol ydacTHHMKaMH OOpa30BaTENIbHBIX OTHOLICHH, NPOrpaMM BHEYPOUYHOH
NESATEIbHOCTH U JONOJHUTEIBHOTO 00pa3oBaHUs OCYLIECTBISIETCA 001LIe00pa30oBaTeIbHBIMU
OpraHM3alUsIMH, B KOTOpPBIX CO3Jal0Tci LEHTpel "Touka pocTa", CaMOCTOATENBHO C YYETOM
METOJIMYECKUX MaTepuasoB H  pexkoMeHpanuid  DenepanbHoro omneparopa. Peanuszanms
0o0pa3oBaTEeNIbHBIX ~ HPOrpaMM  JIONOJHUTENIBHOTO  O0pa3oBaHMs B MAJOKOMILUIEKTHBIX
0011e00pa30BaTeNbHBIX ~ OPraHM3aLUAX  OCYIIECTBISETCS IPU  HAJIMYUM Y  OpPraHMU3aLUU
COOTBETCTBYIOLIMX yCHOBHHA. [l MaJOKOMILIEKTHBIX 0OIIe00pa3oBaTeIbHbIX —OpraHU3alui
JIOITyCKAETCsl OTCYTCTBHE JIMLIEH3MM Ha JIONOJIHUTEIbHOE 00pa30oBaHUE U peaU3yeMbIX IIPOrpamMm
JIOTIOJTHUTEIBHOIO 00pa30BaHusl.

Pexomenpanuu 1Mo WCIMONB30BAHUIO CTaHAAPTHOTO KOMIUIEKTa obopymoBanus llentpa "Touka
pocta" mpH peanau3aluy MpOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOM HalpaBiIeHHOCTEH



onpexaeneHsl B [Ipunoxxkennu N 5 k HacTosinuM PekoMenaanusam.

ConpoBokJIeHHE H METOAMYECKOe OOecleyeHne UCMOIb30BaHus MNPO(UIBHOTO KOMIUIEKTa
o0opynoBaHuss B 00pa3oBaTeNbHOM JEATENBHOCTH LEHTpoB "Touka pocra" OCYLIECTBISET
®denepallbHBIN ONIEPaTOP.

Metoaudeckue MaTepuanbl, pa3padOTKH W WHBIE MaTepHalibl 10 BOIMPOCAM HCIOIh30BAHUS
NpopUILHOTO  KOMIUIEKTa  00OpymOBaHHMsS  pa3pabaThIBAIOTCS,  aKTYAIM3HPYIOTCS U
pacnpoctpasstorces DenepanbHbIM OTIEPATOPOM, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX MeIua
UHCTPYMEHTOB (BHUI€0, BeOMHAp, MyOIUKaLIUN).

@denepanbHBIM OMEPATOPOM Ha PETYISPHONM OCHOBE 00ECIeYNBAETCS MPOBEICHNE METOANUECKUX U
0o0ydJaronmx MEpONpUATHIA MO BOIMPOCAM OpraHM3aliyi o0pa3oBaTeIbHOTO mporecca B LleHTpax
"Touka pocta" ¢ nmpuMeHeHHEM TPOGUIHLHOTO KOMIUIEKTa 000pyI0BaHMsI, OKa3aHUE METOJAMYECKOM
TOMOIIM TIPU Pa3pabOoTKe YICOHBIX MATEPHAIIOB, 3aJaHUI IJIsi COBEPIICHCTBOBAHUS MTPAKTUUECKON
MOATOTOBKH OOyYalolmMXcs MO Y4YeOHBIM TMpeAMeTaM, KypcamM BHEYPOUHOH [esATeNIbHOCTH,
JIOTIOJTHUTEIBHOTO 00pa30BaHus JIeTeH.

[legarornueckue pabOTHHUKH, OCYLIECTBISIIOIINE AeATeNbHOCTh Ha 0aze LlenTpoB "Touka pocra" ¢
MPUMEHEHUEM NPO(QUIBHOIO KOMIUIEKTa OOOpYyIOBaHUS, MPOXOIAT OOydYeHHE MO MpOorpaMMam
JIOTIOTHUTEIBHOTO TPOdECCHOHATBPHOTO 00pa3oBaHus (Kypchl TMOBBIMIEHUS KBaTuUKalUU) U3
O®enepanbHoro peectpa mnporpamm  JIIO. TloBeimenue kBanmudukanuu MNeAaroru4ecKux
pabOTHUKOB OCYIIECTBISIETCS] HE PEKe OJHOTO pasa B TPH roja.

S. OpraHu3anMOHHO-METOAMYECKOE CONMPOBOKIACHNE U UCII0Ib30BAHME
HHOM CO3IaHHOM B PAaMKAaX peaju3aliy HAMOHAJILHOI0 MPOEKTA
"OOpa3zoBaHue'" HHPPACTPYKTYPHI

B memsax xomimekcHoro comnpoBoxaeHus AesrenbHocTH LleHTpoB "Touka" @enepanbHbIM
OIIepaTopoM OOECIIEYMBAETCS OCYILECTBICHUE MyONMKAMH W OOHOBJIEHUS METOJUYECKUX
MaTepUAJIOB, BKIIOYAIOMIMX Y4€OHO-METOAMUYECKUE MaTepuanbl (MHCTPYKIMH, METOAMYECKHUE
nocobus, HPOPMALMOHHBIE MaTepUaJIbl, IEPEYHN PEKOMEHAYEMBIX JHUTEPATyPHBIX HCTOYHHKOB,
BUJIEOMaTEepHAIIbl U JIp.), a TAKXkKe MaTepHajbl 10 UTOraM MpoBesieHus: Meponpuatuii denepaabHOTO
oreparopa (BeOMHaphI, CEMUHAPHI, KOH(PEPEHIINHU, COBEILIAHUS U JP.).

Hns  menarormyecknx pabotHukoB lLlentpoB "Touka pocra" @enepaqbHbIM  ONEPATOPOM
o0ecrieunuBaeTCs MpPOBEIEHUE TEeMaTHMYECKMX BEOMHApOB M 00pa30oBaTENIbHBIX MEPONPUATHH,
HAINpaBJICHHBIX Ha pa3biCHEHUE BOIPOCOB pealIM3alMi 00pa30BaTENBPHBIX IporpaMM Ha 0ase
Hentpos "Touka pocTta" ¢ mpuMeHeHHEM NPOGUILHOTO KOMIUIEKTa 000py10BaHHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBomsAmmx padotHukoB LleHtpoB "Touka pocra"
®enepanbHbIil onepaTop obecrneunBaeT NPOBEACHHE TEMAaTHUYECKHX BeOMHAPOB, HANPABICHHBIX Ha
JIOTIONIHUTEIBHOE PAa3bsICHEHHE BONPOCOB, OTHOCSIIUXCS K HCIOJHEHUIO KOMIUIEKCOB MEp
(TOpPOXHBIX KapT) MO co3manuio U GyHKIHoHupoBaHuio lleHTpoB "Touka pocta", MOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3arenei (yHKIMOHMPOBAHUS, WCIOJIB30BAHMIO MHON CO3JaHHOW B paMKax
peanu3anyy HalMoHaIbHOTO TpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B wmemax  oddexTuBHOM  OpraHM3allMOHHO-METOJMYECKOH  MOAJMEPKKHM  CO3JIAaHUS |
¢byuxuonuposanus Llentpos "Touka pocta" Ha Teppuropun cyobektoB Poccuiickoit ®@enepanuun
PernoHanpHbIM ~ KOOpPAMHATOpPOM  OOECHEUMBAETCS  BOBJIEUEHHME  JIETCKMX  TEXHOIAPKOB
"KBantopuym", uentpoB uudpoBoro ooOpazoBanusi gereir "IT-ky0", KiIIO4EBBIX LIEHTPOB



JOTIOJTHUTEILHOTO oOpa3zoBanus "/[om HaydHOH Koyutaboparuu" B aestenbHOCTh LleHTpoB "Touka
pocra" B cneayronmx popMarax:

1. TlpoBeneHHME COBMECTHBIX MEPONPHUATHN sl OOYYAIOIIUXCS W TIEJAarorn4eckux pabOTHHKOB
o0mieo0pa3oBaTeNbHBIX OpraHu3aluif, Ha Oa3e KoTopbix cozpatorcst Llentpsr "Touka pocta”
(oOyuaromue ceMUHapBl U MacTEp-KJIAcChl TI0 BONPOCAM HCIIOIb30BAaHHUS 00OPYIOBAHUS, CPEICTB
oOy4eHUsI ¥  BOCIIHMTAHUS; METOIWYECKHE MEpPONPHATHS IO  BONpOcaM  pa3padOTKH,
COBEPIIICHCTBOBAHMSI " BHE/IPCHHUS porpamMm JOTIOJTHUTEITLHOTO o0pazoBaHusA
€CTECTBEHHO-HayYHOU M TEXHUYECKOH HalpaBlIEHHOCTH, OpPraHU3allii BHEYPOUHOU NEATEIbHOCTH
00yJaromuxcs; MHANBUAYAIbHbIE KOHCYIBTAINN IS TIEIarOrmIecKuX pabOTHUKOB, B TOM YHCIIE B
peXUME OHJAMH; 3aHATHA TNPOEKTHOM JEATENIbHOCThIO; KOHKYPCHBIE U COpPEBHOBATEIIbHBIC
MEPOTIPUATHS IS IeTeH U 1Ip.).

2. OpraHu3anys M y4acTHE€ B PETMOHAIBHBIX M MEXPETMOHAJIbHBIX KOH(EpeHIUsX, (pecTuBasx,
¢dopymax mo oOMeHy OMBITOM pabOTHI Ha BHICOKOOCHAIICHHBIX YYEHHKO-MECTAaX, B TOM YHCIE IO
peanu3anuu npeaMeTHbIX obnacteil "EctecTBeHHO-HayuHble mpeameTsl”, "EcrecTBeHHbIE Hayku'",
"MatemaTrka U uHpopmaTtuka", "OOmecTBo3HaHUe U ectecTBo3HaHue", "TexHomorus", a Taxxke
IporpaMM  JONOJIHUTEIBHOIO  O0pa3oBaHMA  €CTECTBEHHO-HAYYHOM M TEXHHUYECKOM
HaIlpaBJIEHHOCTEM.

3. Y4yacTue permoHajdbHbIX KOOpAMHATOPOB, mpeactaBureneil LlentpoB "Touka pocTta" W HHBIX
LEHTPOB, (PYHKIIMOHUPYIOLINX Ha TeppuTOopun cyonrekta Poccuiickoit denepanuu, B MEpONPUATUAX
DenepanbHOTO Oneparopa.

I'paduk mepornpusThii, KBOTHl y4acTusi, COAEp)KaHHE U TEXHOJOTMU MPOBEICHHS MEPONPUATHIH
nosojsaTcs denepanbHbIM ONEPATOPOM JIOMOTHUTEIBHO.

4. Opranuzanuss M y4dacTHE€ B MPOBEACHUUM HHGOPMALMOHHBIX KaMMAHWA MO MOMYJSpU3aIUU
HaloHabHOTO TMpoekTa "ObOpa3zoBanue" Ha TeppuTtopuu cyobekToB Poccuiickoit deneparun, B
TOM 4HCTE COOBITHSIX, MPOBOAUMBIX Ui KOHCYJIBTAIMOHHOTO COIMPOBOXKIEHUS PpOAUTENEH
(3aKOHHBIX TPEJICTaBUTENICH) OOYYaIOIIMXCSI O BO3MOMKHOCTSX I Pa3BUTHS CIHOCOOHOCTEH M
TaJaHTOB HUX JeTei, NpoQecCHOHATbHON OpPHUEHTAMH U YCIEIIHOTO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNIbHBIX MPOrPaMM OOIIETO 00pa30BaHUS.

5. Pazpaborka, yTBep)KIeHHE U peanu3alus CEeTEeBbIX 00pa30BaTENbHBIX MPOrpaMM C
WCIIOJIb30BAHUEM BBICOKOOCHAIIICHHBIX YUYEHHUKO-MECT, CO3JaHHBIX B CyObekTe Poccuiickoit
denepanii B paMKax HalMoOHAIBHOTO TmpoekTa "OOpa3oBaHue", B TOM YHCIE COBMECTHO C
NETCKUMU TexHonapkaMmu "KBantopuym".

6. BoBieuenue oOyuaromuxcsi 0011e00pa3oBaTeIbHBIX OpraHU3aIui, Ha 0a3e KOTOPBIX CO3/IAI0TCS
u ¢yukuuonupytor llentper "Touka pocrta", B paznuyable (QOpPMBI COMPOBOXKICHHUS U
HACTaBHUYECTBA C  HCIOJB30BaHHEM  KaJpOBBIX  PECypCcOB, 0O0ECIEYMBAIONMX  padboTy
BBICOKOOCHAIIIEHHBIX YYEHHUKO-MECT, CO3/IaHHBIX B cyOwBekTe Poccuiickoit ®dexepaiiuu B paMkax
HanMoHajabHOTO TpoekTa "OOpaszoBaHwe" ¢ y4eTOM METOJOJIOTHU  (IIEJIEBOM  MOJIETH)
HACTaBHUYECTBA OOYYAIOMIMXCSA [JIsI OpTraHM3aluid, OCYIIECTBISIONIUX  00pa30BaTEIbHYIO
JeSITeTPHOCTh M0 00Ime00pa3oBaTeIbHBIM, JOMOJHHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM U
MporpaMMamM CpeaHero MpodeCcCHOHATBLHOTO 00pa30BaHUs, B TOM YHUCIE C MPUMEHEHHEM JIYUIINX
MPAKTUK OOMEHA OIBITOM MEXIy 00y4JaroIUMHUCS.

Lentpsr "Touka pocta" HCHOIB3YIOT HHOPACTPYKTYPY U KaIPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuyM", co3gaBacMbIXx Ha 0a3e 001e00pa30BaTEIIBHBIX OpTaHHW3AIMA, IS Pa3BUTHSI
MPOEKTHON JeSTeNbHOCTH oOyuaromuxcs. [lemarorunyeckue padotauku LlentpoB "Touka pocra'



o0ecrieunBaloT yyacTHe oOydaroIuXcs B MEPONPUATHIX IETCKUX TexHomapkoB "Ksantopuym" c
yJIQJICHHBIM HCIOJIBb30BaHUEM OOOPYIOBaHUs, CPEICTB OOYYeHHS U BOCIUTAHHA, a TaKxKe
IPUHUMAIOT y4yacTHE B OPraHM3yeMbIX MMM CEMHHapax 10 JEeMOHCTpaluu 3(PQPEeKTUBHOrO OIbITa
peanu3anuu 00pa3oBaTeIbHbIX €CTECTBEHHO-HAYUYHOM, TEXHOJIOTMYECKON U MHBIX HAlpaBJIE€HHOCTEN
Cpeau HUHBIX 00I11e00pa3oBaTeNbHBIX OpPraHU3alUil, PacloNOKEHHBIX Ha TEPPUTOPUU CYOBEKTa
Poccuiickoit ®enepanun.

PermonanpHpIM  KOOpIMHATOpOM Ha  Teppuropun cyobekra Poccuiickoit ~ Denepanun
obecrieunBaeTcs paboTa MO MOJAEPKKE O0O0I1e00pa3oBaTENbHBIX OpraHU3alMi, MMOKa3bIBAIOIIUX
HU3KHE 00pa3oBaTelibHbIE pE3yJbTaThl, C HCIOJIb30BaHUEM HHQPACTPYKTYpPbl U KaJpOBOTO
obecnieuenus LlentpoB "Touka pocta" B pasnuuHbIXx ¢opmarax (COBMECTHas peanu3anus
00pa3oBaTeNIbHBIX MPOrpPaMM, MPOBEIEeHHE 00yUYaIOIUX MEPONPUATUIH, CEMUHAPOB, KOHCYIbTALIUN

U 1p.).

[Ipn npoBeneHNUN pas3IMYHBIX MEPONPUATHM, CBA3AHHBIX C pealu3aldeld HAlMOHAJIBHOIO IIPOEKTa
"Obpa3oBaHue", UCIOJIIB30BAHHUEM COOTBETCTBYIOLIECH MHPPACTPYKTYpPHI, KaJIPOBbIX U (PMHAHCOBBIX
pecypcoB, JOMKHO OBITh OOecredyeHO UX HWH(GOPMAIMOHHOE COMPOBOXIACHUE, B TOM YHCIE B
CpeJCcTBax MaccOBOM MH(OpMAINK, COIMATIBHBIX CETAX, Ha caiiTaXx 00pa3oBaTeIbHBIX OpraHU3alui
C MCMOJIb30BaHUEM (PUPMEHHON CHMBOJIMKHM HallMOHAJIBHOTO MpoekTa "Obpa3oBanue".

Nudopmanusa o6 yuactuu LlentpoB "Touka pocra" B MeponpuaTtusx HanpasisieTcss DenepaibHOMY
OMepaTopy B paMKax €KEKBapTaJIbHOI'O MOHUTOPUHTA.

6. TpeboBanus Kk punancosomy odecnedenuro llenTpos "Touka
pocra'

dunaHcoBoe obecneyenue (yHkunonuposanus LlentpoB "Touka pocra" BKIIIOYAeT 3aTpaThl B
cooTBeTcTBUM ¢ OOmUMH TpeOOBaHUSAMH K ONPEACICHHI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHe
rOCyJapCTBEHHbIX (MYHUUIUMIANBHBIX) YCIYr B c¢epe JOMIKOIBHOI0, Ha4yaJbHOrO OOIIEro,
OCHOBHOTO  OOIIEro, CpeaHero oOImero, CpemaHero MpoQecCHOHAIBHOTO  00pa3oBaHMS,
JIOTIOJTHUTEIBHOTO 00pa3oBaHMs JETEl W B3POCIBIX, JOMOJHHUTEIBHOTO MPO(HEeCCHOHAIBHOTO
oOpaszoBaHUs IS JIMI], UMEIOINUX WJIM TOJYYaroNIuX CpeaHee mpodeccruonanbHoe 00pa3oBaHUE,
poeCCHOHAILHOTO 00Y4eHUs, MPUMEHSIEMBIMHU TIPHU pacuere obdbema cyOocuauu Ha (pruHaAHCOBOE
oOecriedyeHne BBINOJHEHHUS] TOCYAApCTBEHHOro (MyHMILMIIAJIBHOIO) 3aJaHUsl Ha OKa3aHHe
TOCYJapCTBEHHbIX  (MYHUIMNAJIBHBIX)  ycIayr  (BBINOJHEHHWE  PabOT)  TOCYAapCTBEHHBIM
(MyHHIIMTTAJIBHBIM)  YUPEKIACHUEM, YTBEPKICHHBIMU NMpHKazoM MunmpocsemnieHuss Poccun ot 20
HOs10pst 2018 1. N 235 1 BKIIIOYAIOLIMMHU B TOM YHUCIIE:

- omiary Tpylda TMeJaroruyeckux paOOTHUKOB  0O0IeoOpa3oBaTeNbHON  OpraHU3allvH,
obecneunBatomux pynkuuonuposanue Llentpos "Touka pocra';

- MPUOOPETEHHE JTOCTATOUHOTO 0ObeMa OCHOBHBIX CPEJICTB U MaTEPUANIbHBIX 3aI1aCOB, B TOM YHUCIIE
pPacXOJIHBIX MaTepHajoB, sl OOSCIICUCHUsT pealiu3allii 00pa30oBaTEIbHBIX MPOTPaMM B 00bEMeE,
HEOOXOJMMOM JIJIsl HENPEPBIBHOW pealin3aliii 00pa3oBaTeIbHOTO MPOIIECCa;

- obecrieueHHe TEKYIIEH AEATEILHOCTH O0O0IIe00pa3oBaTeIbHOW OpraHU3aluu 10 00eCIeUeHHUI0
00pa30BaTEIBLHOTO MpoIecca.

Ilpu dopmupoBanun Owomxkera cyobekra Poccuiickoir @enepamun (MecTHOro OromKeTa) Ha
OYepeHON ToJ] U IUIAHOBBIM NMeproj] HEOOXOJUMO MPeyCMaTpUBaTh OI0/PKETHbIE aCCUTHOBAHUS B
o0beme, HeoOXoauMoM st (puHaHCOBOro obecmedenus (QyHKIuoHupoBanus LlentpoB "Touka
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pOCTa", B TOM YHUCJIC C YUCTOM COOTBGTCTBYIOHlCﬁ HMHACKCALlNU.

7. 3aKII0YUTEIbHbIC MMOJI0KeHUS

[pu peanuzanuu MeponpuATHi B 1ENAX co3fanus U QyHknuoHupoBanus LlentpoB "Touka pocra"
cyowrekT Poccuiickoit @eneparuu obecrieunBacT COOMIOACHUE TPEeOOBAHWA AHTHMOHOIIOJIBHOTO
3aKOHOJIATEJILCTBA U 3aKOHOJATEIhCTBA O KOHTPAKTHOW CHCTEME B cepe 3aKyIloK TOBApOB, padoT,
yCiayr ajd o0ecrieueHus roCyaapCTBEHHbIX W MYHUIUIIAJIBHBIX HYX, B TOM YHUCJIC B YaCTH
oOecricucHHsT TOBBIMIECHHUS A(PGEKTUBHOCTH, HCKIIIOUCHHS OTPAHUYCHHUS Kpyra IOCTABIIUKOB M
IIOCTABJIAEMOT'O 060py2[0BaHI/I$I, MOBBIIICHUA PE3YJIbTATUBHOCTH OCYILICCTBIICHUA  3aKYIIOK,
o0ecrieueHHs MPO3PAUYHOCTH, MIPEIOTBPALICHHS KOPPYIIMH U IPYTHX 3JI0YIOTPEOICHHIA.

IMpu ocymectBnenun cyowrektamu Poccuiickoit denepanuu 3aKymok TOBapoB, paboOT, YCIyr ¢
LeJIbI0 MPUOOPETEeHNsT 000PYI0BaHUS, PACXOJHBIX MAaTEPHUAJIOB, CPEACTB O0OYyUEHUS U BOCIIUTAHUS B
nemsix cozpanus Llentpos "Touka pocra" 3a cueT cyocunuu u3 GeaeparbHOro OrmKeTa OroKeTaMm
cyonrekToB Poccuiickoii @enepannu Ha COPUHAHCUPOBAHHE PACXOJHBIX 0053aTENbCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- obecrmeunBaeTCsl MEHTPATU3ANMs 3aKyMOK B TOPSJKE, OMpPEIEICHHOM HIYHKTOM 7 cTaTtbu 26
®enepanpHoro 3akona "O KOHTPAKTHOH cucTeme B cdepe 3aKymokK, TOBapOB, padoOT, yCIyr JUis
oOecreyeHns rocyJapCTBEHHbIX U MyHUIIMIIAJIbHBIX HY K"

- IPUMEHSETCS HAIlMOHAJIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOoBaHMSIMHU cTaThu 14 denepanbHOTO
3akoHa ot 5 anpens 2013 1. N 44-®3 "O koHTpakTHOH cucTeMe B chepe 3aKyloK TOBapoB, padoT,
YCIIYT 7151 00eCTieYeHns TOCyIapCTBEHHBIX M MYHHUIIMIIANBHBIX HY X'

Kpome Toro, mpu ocyiiecTBIeHUH 3aKynok cyobekramu Poccuiickoit Denepanvu TODKHBI OBITH
YUTEHBI:

- nonoxkeHus nocranosineHus [IpasurenscrBa Poccniickoit @enepanuun ot 03.12.2020 N 2013 "O
MUHUMAaJIbHOH J10J1€ 3aKyIIOK TOBaApOB POCCUIICKOT0 MPOUCXOKIEHUS";

- osiokeHus1 noctanoBieHus I[IpaBurensctBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHHMAaJIBbHON 0053aTeIBHON J10JIe 3aKYIIOK POCCHHCKUX TOBApOB M €€ JOCTIKCHHU 3aKa34uKoM"
(BMecte ¢ "llonmokeHWEM O TpeOOBaHUAX K cojAepKaHUIO W popMe oTyeTa 00 00BEMe 3aKyIOK
POCCHICKMX TOBapoOB, B TOM YHMCIIE TOBApOB, OCTABISIEMBIX MPH BBHIMOJIHEHUH 3aKyNaeMbIX padorT,
OKa3aHUU 3aKyMaeMBbIX YCIIYT, OCYIIECTBICHHBIX B IENAX JOCTHKEHHS 3aKa3YMKOM MHUHUMAaJIbHOU
00sA3aTeNbHOM J0JM 3aKyloOK, O TpeOOBaHMSX K COAEpKAHMIO OOOCHOBAHMS HEBO3MOXKHOCTHU
JOCTHKEHHS 3aKa3UMKOM MHHHUMAJIbHOU 0053aTeIbHON J0IH 3aKYIIOK POCCHICKUX TOBApOB (B TOM
YHce TOBAPOB, MOCTABISEMBIX TPH BBHIMOJHEHUH 3aKylNaeMbIX pPa0dOT, OKa3aHUHM 3aKyMaeMbIX
yCIIyT) OTIEIbHBIX BHUAOB, MPHU OCYIIECTBICHUU 3aKYMOK KOTOPBIX YCTAaHOBIEHBI OTPAaHUYCHUS
JIOITyCKa TOBapOB, TPOUCXOMSIINX W3 HMHOCTPAHHBIX TOCYIApCTB, O TIOPSJKE TOATOTOBKU H
pa3MenieHusi B eIuHOM WH(MOPMAIMOHHOW cHUcTeMe B cdepe 3aKymokK TaKuX OTdeTa H
o0ocHoBanua", "llonokeHHEM O TOpsAKEe, KPUTEPUSX M TOCIEACTBUM TPOBEACHUS OLEHKU
BBIMIOJTHEHHS 3aKa3UMKOM OOS3aHHOCTH JOCTIKEHUS MUHHMAIBLHOW 00s3aTENBHON ONH 3aKyMOK
POCCHICKUX TOBapOB (B TOM YHCII€ TOBAPOB, MOCTABIISIEMBIX NIPY BBHITIOJHEHUH 3aKyIMaeMbIX pador,
OKa3aHWU 3aKyMaeMbIX YCIYT) OTAENbHBIX BHUAOB, MPHU OCYIIECTBICHUU 3aKyMOK KOTOPBIX
YCTAaHOBJICHBI OTPaHIUYEHHSI TOITYCKa TOBAPOB, MPOUCXOSIINX U3 WHOCTPAHHBIX TOCYIapCTB").

Ipunoowcenue N 1
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K Memoouueckum pekomenoayusim

KOMILJIEKC MEP ("I1OPOKHASI KAPTA") I1O
CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH
MAJIBIX TOPOJIAX, HEHTPOB OBPA3OBAHUSA
ECTECTBEHHO-HAYUYHOM, 1 TEXHOJIOTUYECKOHN
HATIPABJIEHHOCTEM "TOUKA POCTA"

N HaunmenoBanue OTBETCTBEHHBII PesynbTar Cpok
MEPOIPUITHS
1. Y TBEpKACHBI: PernonanbHbIi PacriopsiuTenbHbli [He no3aHee 31
- TOJKHOCTHOE JIMIIO B [KOOPJIUHATOP aKT perHOHAJILHOTO [sTHBapsa X <2> roaa
COCTaBe oprasa
[PErHOHATBHOTO MCTIOJTHUTEJIbHOM
BEJJOMCTBEHHOT'O BJIACTH,
POEKTHOTO oduca, OCYIIECTBIISIONIETO
OTBETCTBEHHOE 32 rocyJ1apCTBEHHOE

CO3JaHHE U
(YHKITMOHUPOBAHHE
1eHTpoB "Touka
pocta";

- IOKa3aTeau

e TEIbHOCTH LIEHTPOB
"Touka pocta'";

- TunioBoe [lonoxenune
0 IeATeIbHOCTU
LlenTpoB "Touka
pocTa" Ha TEPPUTOPUU
cyonekTa Poccuiickoit
Denepanun

- IepeYeHb
0011e00pa30BaTEIHHBIX]
OpraHu3aIui,
PaCTIONIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJIbIX TOpOJIax, Ha
0a3e KOTOPbIX
[UTAHUPYETCS CO3TAaHUE
LlenTpoB "Touka

pocta'.

yrpaBiieHue B cepe
0Opa3zoBaHus (1asiee

PacopsAIUTEIIbHBIN

axT POVB)




CdopmupoBan u PernonanbHbIi [Tucemo CornacHo
COTJIAaCOBaH KOOpPJIMHATOD, benepaibHOTO OTZIEIBHOMY
UHOPACTPYKTYPHBIA  |peaepanbHbIil ornieparopa u rpaduxy
TTUCT orepaTop PacIopsIIUTEIbHBII
akt POVB

OOBsIBIICHBI 3aKyNIKU  |PernoHabHBbIHI 3BenieHus o He no3aHee | anpens
TOBapoOB, padoT, yCIYT [KOOPAUHATOP [TPOBEACHUU X rona
11 co3nanus Llentpos 3aKyTIOK
"Touka pocta"
CdopmupoBaHbl PernonanbHbIM PacriopsiuTenbHbIi [He no3aHee 1 anpens
[MPOEKTHl 30HUPOBAHUS [KOOPJIMHATOP akt POB X rona
LlenTpoB "Touka

octa"
IIpoBeieH MOHUTOPUHT|PernOHATBHBIN [To dpopme, 25 aBrycta X roja,
paboT 1Mo MPUBEIEHHUIO [KOOPIUHATOP onpeaeasieMon nanee eKeroaHo
riomanok Lientpos MUHIIpOCBEUICHUS
"Touka pocta" B Poccun unu
COOTBETCTBHE C denepanbHbIM
METOMYECKUMU OIEPATOPOM
PEKOMEHIalIUAMU
MUHIPOCBEIEHUS
Poccuu
Hauano paboTsr PerrnoHanbHbIN Nudopmarmonnoe |1 centsops X roaa
[lenTpoB "Touka KOOPAUHATOP ocsenienue B CMU

octa"
E>xekBapTaabHbIN PernoHabHbIMA Otuer 1 okTs10ps X roxa,
MOHUTOPUHT KOOPJIHUHATOP DenepanbHOMY naiee -
BBITIIOJIHEHHUS oIepaTopy Mo €KEKBAPTAJIbHO B
[10Ka3aTeJIe CO31aHus UTOTaM TE€YEHHE 2-X JIET
U GYHKIIMOHUPOBAHUS MOHUTOPUHIA
eHTpoB "Touka

octa"

<2> X - roJl OJXy4eHUus CyOCHUIHH.

Ipunoowcenue N 2
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MUHUMAJIBHBIE UHANKATOPDBI U ITIOKA3ATEJIN
PEAJIM3AIIMUA MEPOINIPUATHUHI IO CO3JAHUIO U
OYHKIUOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTH U
MAJIBIX TOPOJAX, HEHTPOB OBbPA3OBAHUA



ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM
HAIIPABJEHHOCTEHA "TOUYKA POCTA"

OCBaMBAIOLINX JBa U
Oosee yueOHBIX
peaMera u3 yucia
MpeIMETHBIX O0acTei
"EcTecTBEHHO-Hay4YHbIE
peaMeTh",
"EctrecTBeHHBIC HAYyKHU",
"MarteMatuka u
nHpopmaTuka",
"OO01ecTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnonorus" u (nian)
KYpChl BHEYPOUYHOI
eATeNbHOCTH
0OIIIEUHTEIIEKTyaTbHON
HAIPaBJICHHOCTH C
MCIIOJIb30BaHNEM
CpesCTB O0yueHus 1
Bocniutanus LlenTtpa
"Touka pocra" <3>

N Haumenosanue MuHuMansHOE MunumansHOE Meroauka pacuera
UHANKATOpa 3HAaYeHHWE B IO/ UI1 | 3HA4YEHHE B IOJl AJIs MUHUMAaJIBHOTO
(moxazarens) 0011e00pa30BaTENbHBIX| MAaJOKOMITJICKTHBIX —[[TOKA3aTessl B IIEJIOM I10

opraHuzaiuii, He  |00meoOpa3zoBaTenbHbIX| CyOBeKTYy Poccuiickoii
SIBIISIFOILIUX CS Opra”u3aui ®denepanuu, B roj
MaJIOKOMILIEKTHBIMU
UncneHHOCTh 300 100 CymMma 3Ha4eHHH
00ydJaroImuxcs (B rox oTkpbITHS - 150)|(B rox oTkphITHS - 50) [MOKa3aTens Mo BceM
00111600 pa30BaTEIHHON 00111600pa30BaTEIHHBIM
OpraHu3alu, opraHu3amusM, Ha 0aze

KOTOPBIX CO3/Ial0TCS
1eHTphl "Touka pocrta"

TEXHUYECKOU U
€CTECTBEHHO-HAyYHOMN
HAPaBJICHHOCTH C

("4emoBeK)

UucneHHOCTh 60 30 CymMma 3HaYEHUI

00 yJaromuxcs (B rox oTkpbITHA - 30) |(B rox OTKpbITHS - 15) [MOKa3aresns mo BceM
00111600 pa30BaATETHLHOM 00111€600pa30BaTEIIHLHBIM
OpraHu3aIuy, opraHu3anusaM, Ha 6aze
0CBaMBAIOIINX KOTOPBIX CO3/1al0TCS
TOIOJIHUTEILHBIC 1eHTpsl "Touka pocta"
0011e00pa3oBaTebHbIC

[POTPaMMBI




MCTIOJIb30BaHUEM
CpEeACTB OOYUCHHS 1
Bocriutanus Llentpa
"Touka pocra" <4>
(4eoBeK)

3 |Hons megarormyeckux |100 100 100
PaOOTHUKOB LIEHTpa
"Touka pocra",
[pouieImnx ooyueHne
[0 IpoTrpaMMaM U3
peecTpa mporpamm
MTOBBIILICHHS
KBaJIM(DUKALIH
(benepanbHOrO
onepatopa <5> (%)

<3> Hcnonb30BaHUE CPeACTB 000pyA0BaHUs, 00yUEHHsI 1 BOCIUTAHUS BO3MOXKHO Ha BCEX YPOBHSIX
o01rero o0pa3oBaHusl U 1eJIeCO00PA3HO IS pealn3alii YPOUHOH U BHEYPOUHOU JEATEILHOCTH IO
porpaMMaM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYEeCKOM HampaBiieHHocTei. Pacuer mokasarens
MpelycMaTpuBaeT  CyMMHpOBaHHE  YMCIEHHOCTH  oOydarommuxcs  oOuieo0pa3oBaTebHOM
OpraHu3aluy, KaXJIbli U3 KOTOPBIX 3aJ€HCTBOBaH B OCBOCHHM HE MEHEE JIBYX NPEAMETOB, KypCOB,
JUCLUIUIMH (MOJyJei) €CTEeCTBEHHO-HayYHOM M TEXHOJIOTMYECKOM HalpaBJICHHOCTEH B paMKax
peanu3alui OCHOBHBIX 00II€00pa30BaTEeNbHBIX MPOTrPaMM. YUUTBHIBAIOTCS Y4eOHBIE MPEIMETHI U3
yyclia TMpeAMETHbIX obnactedt "Marematuka u  uHpopmaruka', "OOmiecTBO3HaHHE U
ectecTBo3Hanue", "TexHonorus", "EcrecTBeHHO-HayuHble NpeaMeThl”, "EcTecTBeHHblE Hayku'" n
(un) Kypchl BHEYPOUYHOM JESITENbHOCTH, PEaTU3yeMble C HCIIOJIB30BAHMEM CPEACTB OOYy4eHHUs U
Bociutanust LlentpoB "Touka pocra". B ciyuae, ecau B 00mieoOpa3oBaTelbHON OpraHM3allvy,
oO11asi YUCIEHHOCTh 00YYaOIIMXCsl MEHbIIE YKa3aHHOTO 3HAUECHMsI, 3HaUCHHE MoKa3aTens JOHKHO
coctaBiATh He MeHee 80% oT 001ell YNCIIEHHOCTH 00yUYaromIUXCs.

<4> B cnyuae, ecnu B 0011e00pa30BaTEIbHON OpraHU3aIMK, 00Iass YUCICHHOCTh 00YyJaromuXCs
MEHbIIE 3HAYEHUs, YKAa3aHHOIO B IOKa3aTese |, 3HaueHWe IOKa3aTeisl JOJKHO COCTaBIATH HE
MEHee 20% oT oO0mIei YHCJICHHOCTH o0ydJaronmxcs. Jost MaJIOKOMILIEKTHEIX
00111€00pa30BaTENbHBIX OpraHU3alMii JOIMYCKaeTcs OTCYTCTBHE JIHMIIEH3MM Ha JOMOJHHUTEIHHOE
o0pa30BaHuE U PeaTu3yeMbIX IPOrpaMM JOMOJHUTEIBHOIO 00pa30BaHMs.

<5> B coOTBETCTBUMU € MYHKTOM 2 yactu 5 ctaThu 47 denepanbHoro 3akona ot 29.12.2012 N
273-®3 "OO6 obpazoBanuun B Poccuiickoii ®enepauuu" NOBBIIIEHHE  KBaJIU(pUKAIUU
MeJarornyeckux paboOTHUKOB OCYIIECTBISETCS HE pEeXe OJHOrOo paza B Tpu roxaa. [loBwimieHue
KBaTM(UKAIIMK TIeJaroru4eckoro paborHuka meHTpa "Todka pocta" 3acUMTHIBACTCS MPU HATUIUH
JEUCTBYIOMIETO (C MaThl MPOXOXKISHUS MPOIUIO HE Ooyiee 3 JIeT) YAOCTOBEPEHHUS O TOBBIIICHUN
KBaTM(UKAIIMK 110 TIpOrpamMmaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsM llentpa "Touka pocra",
WIM TPOXOXKJIECHUU OOydeHHUs MO mporpammam QeaepaibHOro omepatopa. Takke yUHUTHIBACTCA
HaJWyue y TMeJaroruyeckux pabOTHUKOB YIOCTOBEPEHUI O MOBBILIEHUHM KBaJU(pUKALUU IO
nporpammam  u3  DexepanbHOro peecTpa 00pa3oBaTEIbHBIX MPOrPaMM  JIOTIOJTHHTEIHLHOTO
po¢eCcCHOHATBFHOTO 00pa30BaHMS.

Ilpunooswcenue N 3
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INEPEUEHDB OBIIIEOBPA30OBATEJIBHBIX
OPI'AHU3AILINI, HA BA3E KOTOPBIX INIAHUPYETCSI
CO3JIAHUE U ®YHKIIUOHUPOBAHUE IIEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOM N
TEXHOJOTNMYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B _ T'OAY B PAMKAX ®EJEPAJIBHOI'O
IPOEKTA "COBPEMEHHAS IIKOJIA"
HALIMOHAJIBHOI'O ITPOEKTA "OFPASOBAHUE" B

(HAUMEHOBAHHUWE CYBBEKTA

POCCHUHCKOM ®EJEPAIIVN)

Haumenosanue
MYHHIIATIATHEHOTO
oOpa3zoBaHus

/11

HaunmenoBanmne
0011e00pa30BaATEILHOM
opraHu3aIum, Ha 0ase
KOTOPOH IUTAHUPYETCS
co3nanue Llentpa
"Touka pocra"

KOpuanyeckuit agpec
0011e00pa30BaTENLHOM
opraHu3aruu (1o

yCTaBy)

MaioKoMIUIEKTHAs
(ma/HeT, KOIMYECTBO
KJ1aCCOB-KOMITJIEKTOB)

YucneHHoCTh
00yJaronmxcsy|

IIpunoscenue N 4

K Memoouueckum pekomeHoayusm

TUIIOBOE MOJIOKEHHUE O IIEHTPE OBPA3BOBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HATIPABJIEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUE OBIIEOBPA3OBATEJBHOU

OPTAHM3ALINN>

1. O0me moJ10KeHU A

1.1. Lentp oOpa3oBaHHs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKOW HampaBieHHocTer '"Touka
pocta" Ha 0a3e <HaMMEHOBaHHE 00IIE0Opa30BATENLHON Opranu3anu> (naisee - LleHTp) co3man ¢
HENbI0 Pa3BUTHUA y OOYYaIOIIMXCS €CTeCTBEHHO-HAY4HOH, MaTeMaTH4eCcKoW, HH(OPMAIMOHHOM
rPaMOTHOCTH, (OPMHUPOBAHMSI KPUTHUYECKOTO W KPEATUBHOT'O MBIIUICHUS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYUYHOUN U TEXHOJIOTMYECKON HalpaBIE€HHOCTEH.



1.2. IlenTp He sBNSETCS FOPUAMYCCKUM JIUIIOM U JIEHCTBYET JUIS JTOCTHXKCHHUS YCTAaBHBIX IeJel
<HaMMEHOBaHUE 001e00pa30BATEIILHON OpraHu3auu> (Jajee - YUpexKICeHUE), a TAKKe B IEIX
BBINIOJIHCHHS 3a/1ad W JIOCTIDKCHHS T[IOKa3aTeled W pe3y/IbTaTOB HAIMOHAIBHOTO IIPOCKTa
"O6pazoBanue".

1.3. B cBoeit gestenpHocTH LleHTp pykoBoactByercs PDeaepaibHbIM 3akoHOM Poccuiickoit
Oeneparun ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit denepanun’, ,
JpYrUMH HOPMAaTHMBHBIMH JOKyMeHTaMu MuHHCTEpcTBa IpocBemeHus Poccuiickonn ®enepanny,
WHBIMH HOPMATHBHBIMM TIPaBOBBIMHM akTamu Poccuiickoit ®expepanuu, mporpaMMoM pa3BUTHS
<HaMMEHOBaHWE 00IIe00pa30BaTeIbHON OpraHM3aIuK>, ITUIaHAMU PalOOThl, YTBEP)KICHHBIMHU
yapeauTenem U HacTodmuM [lonoxeHnueM.

1.4. LlenTp B CBOCH AESITEIBHOCTU MOAUYUHACTCS PYKOBOAUTENIO YUpEexKACHUS (IUPEKTOPY).

2. Hesn, 3axaun, pyHkuuu aesirejibHocTu LlenTpa

2.1. OcHOBHOM 1ENbIO AeATENbHOCTH LleHTpa SBISETCS COBEPIICHCTBOBAHUE YCIOBHM ISt
MOBBIIICHUS] KadecTBa 0Opa3oBaHUs, PACHIMPEHHUS BO3MOXKHOCTEH OOy4aromuXxcs B OCBOCHHHU
y4eOHBIX TNPEAMETOB E€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HamlpaBlIE€HHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHUUYECKOM HAlpaBJIEHHOCTEH, a TaKxke
JUTSL TIPAKTHYECKOW OTpabOTKM ydeOHOro MaTepuaia 1o yueOHbIM npeameraM "dusuka", "Xumus",
"Buonorus".

2.2. 3apavyamu LlenTpa sBisiroTcs:

2.2.1. peanu3anMs OCHOBHBIX 0OLIEOOpa30BaTENbHBIX MPOTrPaMM IO YUEOHBIM HpeaMeTaM
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON HAIPABJICHHOCTEH, B TOM YHCIIE B PAMKAaX BHEYPOYHOU
NeSTeIbHOCTH 00yJaroIuxcs;

2.2.2. pa3paboTka ¥ peanu3alus pasHOYPOBHEBBIX JOMOJHUTEIBHBIX 00I€00pPa30BaTEIbHBIX
MPOrpaMM E€CTECTBEHHO-HAYYHOM M TEXHUYECKOI HaIlpaBIEHHOCTEW, a TakKe MHBIX IpPOrpamM, B
TOM YMCJI€ B KAHUKYJISPHBIA NEPUOL;

2.2.3. BoBiIeUEHHUE O0YUAIOUIUXCS U TIEIarorn4ecKuX pabOTHUKOB B IIPOEKTHYIO AESITEIbHOCTD;

2.2.4. opraHuzainus BHEY4eOHOH [eATENbHOCTH B KAHUKYJISPHBIA niepuona, pa3paboTka U
peanu3anusi COOTBETCTBYIOIIMX 00pa3oBaTENbHBIX MpOrpamMM, B TOM 4HCIe s Jarepei,
OpraHU30BaHHBIX 00pPa30BaTEIbHBIMU OPraHU3ALUAMH B KAHUKYJISIPHBIN IEPUOT;

2.2.5. moBbIIIEHHWE TNPOQPECCHOHATBHOIO MAacTepCcTBa Ienarorudeckux pabotHukoB lleHtpa,
peanu3yromMX OCHOBHBIE U TOTIOJIHUTEIbHBIE 00111e00pa30oBaTeNbHbIE TPOrPaMMBI.

2.3. llenTp 1 TOCTHKEHUS LA U BBINOJHEHUS 3a/1a4 BIIPaBE B3aMMOJI€ICTBOBATH C:
- pa3IMYHBIMH 00pa30BaTEIHLHBIMU OPTAHU3AIMSIMHI B JOPME CETEBOTO B3aMMOICHCTBHUS;
- ¢ UHBIMH 00pa30BaTEIbHBIMU OPTaHU3AMAMHE, Ha 0a3e KOTOPBIX co3aHbl HeHTpsl "Touka pocta";

- ¢ (eneparbHbIM  ONEPATOPOM, OCYLIECTBISIIOIIMM (QYHKIMM 1O HHPOPMALUOHHOMY,
METOIMYECKOMY M OPTaHHU3ALMOHHO-TEXHUYECKOMY COIIPOBOKIEHUIO MEPOIIPUATHI 110 CO3AAHUIO U
¢byHKIMOHUpOBaHMIO 1eHTpoB '"Touka pocta, B TOM UHCIE€ IO BOMNPOCAM IOBBIIIECHUS
KBaJIM(HUKAIMU TIe1arOrMYeCKUX pabOTHUKOB;

- O0y4JaOIMUMUCS W POAUTEISAMU (3aKOHHBIMHU IMPEACTABUTEISIMHU) OOYJAIOIMIUXCSI, B TOM YHUCIE C
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IMPUMCHCHHUEM JTUCTAHIUOHHBIX O6p330BaTeJ'H>HBIX TEXHOJIOTHH.

3. llopsinok ynpasiaenust Llenrpom "Touka pocra'

3.1. PykoBomurens VYupexacHWs H34aeT JIOKAJIbHBI HOPMATHUBHBIM aKT O Ha3HAYCHUM
pykoBoautens Llentpa (kyparopa, OTBETCTBEHHOTO 32 (PYHKIIMOHUPOBAHUE U PA3BUTHUE), a TAKKE O
co3nanuu llentpa u yreepxnenuu llonoxenue o nesrensHocty Lienrpa.

3.2. PykoBoautenem lLleHTpa MokeT OBITH Ha3HA4YeH COTPYJHHK YUPEKICHHUS W3 YHUCIA
PYKOBOJSIIMX U NEAArOrH4eCKuX pabOTHUKOB.

3.3. PykoBoautens Llentpa o0s3aH:
3.3.1. ocymecTBIATh ONEPATUBHOE PYKOBOJACTBO LIeHTpOM;

3.3.2. npencraBuATh MHTEpechl LleHTpa 1Mo AOBEPEHHOCTH B MYHHUIMNAIBHBIX, TOCYAAPCTBEHHBIX
opraHax peruoHa, OpraHu3alusIX A peaau3annu 1enen u 3agad Lentpa;

3.3.3. otunuthiBaThes niepen PykoBogutenem YupexaeHus o pe3ynbrarax padotsl LlenTpa;

3.3.4. BBINOJHATH HHBIE OO0S3aHHOCTH, IPEAYCMOTPEHHBIE 3aKOHOAATEIBCTBOM, YCTaBOM
VYupexxaeHus, 10JKHOCTHOM HHCTpYKLMEn U HacTosuM llonoxxenuem.

3.4. PyxoBoautens Llentpa Brpase:

3.4.1. ocymecTBIsATh pacCTaHOBKY KajpoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISETCS
IIPUKA30M PYKOBOJIUTEINS Y UpEKICHNUS;

3.4.2. M0 COTJIACOBAHUIO C PYKOBOJUTEIEM YUPEKACHUS OPTaHU30BBIBATh yU€OHO-BOCTIUTATEIHHBIN
nporiecc B LleHTpe B COOTBETCTBUU C 1eNAMU U 3a1adamu LleHTpa u oCyecTBIATh KOHTPOJIb 32 €ro
peann3annei;

3.4.3. ocCywecTBIATh MOATOTOBKY OOyYalolmIMXcs K Yy4YacTHIO B KOHKypcaX, OJMMIIHAJax,
KOH(EPEHIMIX U UHBIX MEPOIIPUATHUSIX 10 MPOUIII0 HANIPABICHUH esTenbHoCTH LlenTpa;

34.4. mo cCoOIJNacoBaHUIO C PYKOBOAMUTEIEM YUpPEKACHHS OCYLIECTBISATh OpraHU3alHUI0 U
MPOBEICHUE MEPONPUATHI IO IPODUITIO HapaBIeHU nesTenbHOCTH LleHTpa;

3.4.5. oCcymIecTBIsATh MHBIE TIpaBa, OTHOCSIIUECS K JAesaTeNbHOCTU LleHTpa m He mpoTuBOpeyalne
HeIsIM M BHJAM JESTEIBHOCTH O0pa30BaTebHONW OpraHu3alui, a TakkKe 3aKOHOAATEIbCTBY
Poccuiickoit ®enepanun.

Ipunosxcenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJALIUUA 110 UCITOJIB3OBAHUIO
CTAHAJAPTHOI'O KOMIIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOYKA POCTA" IIPU PEAJIM3AIINN
MPOI'PAMM ECTECTBEHHO-HAYYHOM U
TEXHOJIOTHYECKOHN HAITPABJIEHHOCTEHN



[lepedyeHr cTaHAapTHOTO KOMIUIEKTa 00OpymoBaHus s ocHameHus llentpoB "Touka pocra"
c(hOpPMHUPOBAH C YIETOM psiJia IPUHIIUIIOB, B TOM YHCIIE:

[Ipunuun npeemcTBEHHOCTH cucTeM o0opynoBaHus. O60pya0BaHUE 1JI MPOBEACHUS YUEHUUECKUX
MPAKTUYECKUX DPAa0OT sBIsETCS OOLIMM Ul YpPOBHEH OCHOBHOTO OOIIET0 M CpPEAHEro OOIIero
oOpa3oBaHus. B cucteme HarisigHbBIX CpeAcTB OOydeHHUS M JEMOHCTPAIMOHHOIO 000pyHOBaHUS
UMEIOTCsI 6a30BbIe AJIEMEHTHI, OOIIME JIi OCHOBHOI'O OOIIEr0 M CpeaHero ooumero oOpa3oBaHus.
Hudposas naboparopus u oOopyaoBaHHE OOIIEro Ha3HAUYEHUS MO3BOJIIIOT OOecrevYnBaTh
NeSITeTbHOCTh O00yJalomuXcsi KaKk B OCHOBHOW, TaK M B CTaplIeil IIKojJe, a B COBOKYIMHOCTH C
uuppoBbIMU JTab0opaTopusMHu MO (pU3MKe, OMOJOTUM U XUMHH - MPAKTHUYECKYIO JESITEeNbHOCTHh B
paMKax U3y4eHHsl eCTeCTBEHHO-HaY4YHbIX npeameToB B 10 - 11 kinaccax Ha yriy0JIeHHOM ypOBHE.

[lpuHMn codeTaHWs KIACCHYECKUX M COBPEMEHHBIX CPEJICTB M3MEPEeHHH U  CHoco0OB
9KCIIEPUMEHTAIBHOTO HCCIIEIOBaHUs siBIeHUHA. B cocraB 00OpymoBaHMS BXOJAAT KIACCHYECKHUE
CpeicTBa M3MEpeHHs (HampuMep: TUHAMOMETPHI, CTPEJIOYHBIE aMIIEPMETP H BOJBTMETP) U
uudpoBble MpuOOPsl (HampuMep: LUppPOBbIE BEChl, CeKyHIoMep) U aaTuuku. CoOoJeHne 3Toro
MPUHITUIIA UMEET 0CO00€ 3HaUEHHUE ISl YPOBHSI OCHOBHOTO 00I1IIero 00pa3oBaHus, MOCKOIbKY 3/1€Ch
MPOUCXOJIUT 3HAKOMCTBO CO CIIOCOOAMHU H3MepeHHUs (U3NYECKHX BeJIUYMH, (opMupyercs
MOHWMaHWE TPHUHIMUIIOB JEHCTBUS aHAJIOTOBBIX H3MEPUTENBHBIX TNPHOOPOB H 00OecrednBaeTCs
Nepexo/] K UCMOJIb30BAaHUIO HHCTPYMEHTOB IIU(PPOBOI 1aOOpaTOPUHL.

[TpuHIMI NPUOPUTETA YICHHUECKOTO IKCIIEPUMEHTA ISl peaau3aliid CUCTEMHO-AESTeIbHOCTHOTO
noaxoaa. Peanmmsaius CHCTEMHO-ACSTEIBPHOCTHOTO TOJAX0/Ja B OOYYEHUH E€CTECTBEHHO-HAYYHBIM
npeaMeraM OaszupyeTcss B TMEPBYIO OdYepellb Ha BOBJICUCHUH OOYUYAIONMIUXCS B MPAKTHYECKYIO
JEATEIILHOCTH TI0 MPOBEACHUIO HaOI0IeHNH 1 OombITOB. [103TOMY 3HaUMTENIbHAS YaCTh HAOIIOICHUN
U ONBITOB, KOTOpPHIE B TPAAUIMOHHOW METOJUKE TPEIIaraiuCh Kak JIEMOHCTPAIMOHHEIE,
MePEHECEHbI B pa3ps yueHHYeckux padbor. CiaeayeT OTMETHTh, YTO B HACTOSIIEE BPEMS U3YUYCHHE
¢u3uKN, XUMHUM ¥ OWOJIOTMM B OCHOBHOM IIKOJIE W Ha 0a30BOM YpPOBHE CTapIICH IIKOJIBI
OPUEHTHUPYETCSI Ha OCBOCHHE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KOTOPOE HJET Yepe3 pa3BUTHE
CIIOCOOHOCTEH yJalMxcsi aHaJIM3UPOBaTh PA3HOOOPA3HYIO €CTECTBEHHO-HAYIHYI0O MH(POPMAIUIO H
HCIIOIh30BaTh MOJYYCHHBIC 3HAHUS I OOBSCHEHHS SIBJICHUNA M MPOIIECCOB OKPYKAIOIIETO MHPA;
MMOHWMATh OCOOEHHOCTH WCIOJB30BAHUS METOJOB €CTECTBO3HAHUS IS TIOMYYCHHS HAYYHBIX
JAHHBIX; MPOSBISATH CAMOCTOSTEIBHOCTh CYXKICHHM M MOHUMATh POJIb HAYKU U TEXHOJIOTUYECKUX
WHHOBAIIM B Pa3BUTHUU OOMICCTBA; OCO3HABATh BAXKHOCTh HAYYHBIX HCCIICIOBAHWA U UX CBS3b C
HalllUM MAaTEepUATbHBIM OKPYKEHHEM U COCTOSHHEM OKpyXkaromei cpeabl. OpueHTanus Ha
€CTECTBCHHO-HAYYHYIO TPAMOTHOCTH IPEJIIOJIaracT aKIeHT Ha METOAOJIOTHI0 HAYKH W HATPSIMYIO
CBS3aHO KaK C OOIIMM YHCJIIOM YYCHHYECKHX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK H
HaIpPaBJIICHHOCThI0 HMX Ha (OPMHUPOBAHUE CAMOCTOSTEIBHOCTH JEHCTBUH TpH TPOBEIACHHUH
HaOJII0/ICHU, U3MEPEHUI U UCCIICIOBaHUH.

Hcnonp30BaHue CpeacTB HATMSAHOCTH M y4eOHOro oOOpyJqoBaHUS B y4eOHOM Ipolecce
HaIpaBJICHO Ha BBIMOJHEHUS Clenylomux (yHKIu: obecreunBaroT Oosiee MOIHYI0 M TOYHYIO
uHpopMaIKi0 00 M3y4aeMOM SIBICHUH WM OOBEKTE M TEM CaMbIM CHOCOOCTBYIOT IOBBIIICHHUIO
KauecTBa OOy4YeHHs; MOMOTalOT B MaKCHUMaJbHOW Mepe pa3BUTh IO3HABATEIbHbIE HHTEPECHI
y4aluxcs; IMOBBIMIAIOT YPOBEHb HATJIIIHOCTH M JOCTYITHOCTH OOYYCHHS; YBEIUYHMBAIOT O0BEM
CaMOCTOSITENIBHOM pabOoThI yUaluXcsi Ha YpOKe U BHEYPOUHOU N1eATeIbHOCTH; CO3AAI0T YCIOBUS JIs
OpraHHu3alUy NPAaKTUKO-OPUEHTUPOBAHHON MPOEKTHOW M MCCIEA0BATEIbCKOM NEATENbHOCTH; 1al0T
BO3MOXKHOCTh JOCTYIIHEE U TIYy0XKE PACKPBITh COJEp:KaHWEe Yy4eOHOro maTepuana, CIocOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS MTOJIOKUTEITHHBIX MOTHBOB O0Y4EHHUSI.

Baxwneitmeld uvacteio ocHameHusi llentpa "Touka pocta" sBasiercss uudposas mabopaTopus,



MepeyeHb JaTYMKOB KOTOPOIl MO3BOJSET MCIOIB30BaTh ATy Ja00PaTOPHUIO MPU U3YYCHUH (PU3UKHU,
XUMHUH U Onooruu. BBeleHne B MIKOIBHBIA AKCIIEPUMEHT HU(PPOBBIX TATYMKOB JIJISI PETUCTPALIUU
Pa3IUYHBIX BEJIWYMH M BO3MOXKHOCTH HCIIOJB30BATh KOMIBIOTEP (CMapTQOH WM IUIAHLIET) JJIs
pacueToB U O(OpMIICHUS PE3yIbTATOB OIBITOB, IMO3BOJIICT MEPEHTH HA HOBBIM Ka4eCTBEHHBIN
YPOBEHb MPOBEACHUS HU3MEPEHHUM, YNPOCTUB MPOLECC H3MEPEHUH M TOBBICUB HUX TOYHOCTb.
[NosiBnierre 1HQPOBBIX TEXHOJOTUH B JTA0OPATOPHBIX pabOTaX TOBBINIAET WX AKTYalIbHOCTh U
MIPUBJIEKATEIILHOCTh B CO3HAHUM COBPEMEHHOI'O IIKOJIbHUKA, YCUJIMBAET HAIJIAHOCTh KaK B XOJE
OIBITOB, TaK W TNPU 00pabOTKE pe3ylIbTaTOB C HCIOIH30BAaHHUEM MPOTPAMMHBIX Ccpencts. s
9KCIIEPUMEHTOB MO OWOJIOTMM M XMMHU 3TO SIBIISETCS 3HAYUMBIM MEPEXOJIOM OT KadeCTBEHHBIX
HaOJII0JICHUN U OMBITOB K KOJTUYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnonp3oBanne mudpoBod 1abOpaTOpUM CYIIECTBEHHO HW3MEHSET MOIXOJBI K TPOBEACHUIO W
J€MOHCTPAIIMOHHBIX, U YYEHUYECKUX OIBITOB:

Hcnons3oBanue III/I(i)pOBLIX JaTYUKOB B Ka4iC€CTBC M3MCPUTCIBbHBIX HWHCTPYMCHTOB MH3MCHACT
oAXOAbl K IMPOBCACHHUIO ITPAMBIX I/IBMCpeHI/Iﬁ (I)I/I3I/IIICCKI/IX BCJIIMYHH.

TpagumoHHO B KadyecTBE CPEACTB H3MEPEHHUS HCIOJIB30BaIUCh MPOCTEHINNE WHCTPYMEHTHI
(ppIYakHBIE BECHl M Pa3HOBECHI, MEH3ypKa, JTMHAMOMETD, TEPMOMETP) M CTPEIOYHBIC MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnons3oBanue HI/I(l)pOBI)IX AATYUKOB IO3BOJIACT HA COBCPIICHHO APYIrOM Ka4Y€CTBECHHOM YPOBHC
NNpOU3BOAUTL H3MCPCHHUA BpPCMCHU, PpaCCTOAHHA, HMETb BO3MOXHOCTL pPETUCTPUPOBATH U
Ha6J'IIOI[aTI) HU3MCHCHUC BO BPpCMCHU TaKUX BCJIMYHH KaK TCMIICPATypa, SJICKTPHYCCKOC HAITPAKCHUC,
CHhJia TOKa U T.[.

OTH BO3MOXKHOCTH TIO3BOJISIIOT, HAIIPUMEP, HAa YpOKaxX ()M3UKU C BBHICOKOH TOUHOCTHIO U3MEPUTh
MI'HOBEHHYIKO CKOPOCTh T€ja, JBHXYIIEroCs HEPAaBHOMEPHO, HAOJIOAATh B JAMHAMHKE IPOLECC
3JIEKTPOMAarHUTHOM MHAYKIIMHM, BOSHUKHOBEHUE W M3MEHEHHE MHAYKIMOHHOI'O TOKA, UCCIENOBAaTh
M3MEHEHHE TeMIIEpaTyphl C TEYEHUEM BPEMEHU B IIPOLIECCE YCTAHOBJICHUS TEIUIOBOIO PaBHOBECHS U
T.J.

Ha ypokax Ouonorun mOSBISETCS BO3MOXHOCTh IOJIYYUTh KOJUYECTBEHHbIC JaHHbIE IpU
MIPOBEICHUU ONBITOB, HAIPUMEP: NPHU OIpe/eleHNH (PaKTOPOB, BIUSIONIMX Ha CKOPOCThH Ipoliecca
¢doTocuHTE3a, NpPU HU3YYEHUM [bIXaHWs KOpPHEM M JHCTbEB, IPHU MCCIEJIOBAHUU YCIOBUH
MIPOpacTaHUs CEMSH U T.[.

Ha ypokax XMMUW Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAAT MPAKTHYECKUE PAOOTHI 10 U3YUCHHIO
MpolLecca MEeKTPOIN3a, UCCIEI0BaHNE IK30TEPMUUECKUX U SHAOTEPMHUUYECKUX PEAKIIHA, TEIII0BOTO
a¢ddexra roperuss TormmBa U T.J. C HCIONB30BAaHUEM TPATUITMOHHBIX "aHAJIOTOBBIX" CPE/ICTB
MOMOOHBIE HW3MEPEHHUS BBHIMOJTHUTH HEBO3MOXHO. OpHaKo, Mpu TMepexone Ha UUDPOBYIO
7abopaTopui0 B TEMaTHUECKOM IUIAHMPOBAHUM HEOOXOAMMO IMPENyCMOTPETH JIOMOJHUTEIBbHOE
BpeMs uid o0ydeHHs paboTe ¢ JaTYMKaMH, BKJIIOYas COOPKY SKCIEPUMEHTAIbHOW YCTAaHOBKHU C
JMaTYMKaMH, CHATHE TTOKa3aHUM C DKpaHa KOMITBIOTEPA, OTPeIeTICHUE TTOTPEITHOCTENH U3MEPEHHI.

Jns paboThl ¢ UM(POBBIMU AATYMKAMU HMCIIOJIB3YEeTCs CHElMaIbHOE MPOrpaMMHOE oOecredeHue,
YCTAHOBJICHHOE Ha KOMITbIOTep. s KOMMyHHMKAluu HU(POBBIX JaTYUKOB, 3alUCU U XPaHECHUS
nHpOpMaILKH, MOJYYEHHOH ¢ UX MOMOIIbI0, LU(ppoBas 1abopaTopusl UCIOIb3YETCs] B KOMIUIEKTE €
HOYTOYKOM C HEOOXOJMMBIM YCTaHOBIICHHBIM IPOTPaMMHBIM 00€CTICYCHUEM.

Hcnonp3oBaHue KOMMBIOTEPHOW (HOPMBI perucTpanuyl IMOJYYEeHHBIX 3HAUY€HUH M MOCTPOCHUS
rpagukoB M3MEHSET TMOAXOABl K O(GOPMIICHHIO JIA0OPAaTOPHBIX U TMPAKTHYECKUX padoT
00yJaronuMucs.



JlaHHBIC, TTOTYYCHHBIC TIPU MTOMOIIH IU(POBBIX TaTYNKOB, BHOCATCS B DJICKTPOHHBIC TaOJIHIIBI, YTO
MO3BOJISIET CTPOUTH TpaUKU 3aBUCHUMOCTEH MCCIIEIyeMbIX BEJIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBAHHHU ITHX TpaUKOB JIeJaTh BBHIBOJBI O XapaKTepe 3aBUCUMOCTH BEJIMYHH OT BPEMEHH HITU
apyrux mapamerpoB. Ha  yriyOiieHHOM  ypoBHE —1ielieco0Opa3HO  00y4aTh  MHPOBOIUTH
aNMPOKCHMAIUIO BBIOPAHHBIX TOYEK UTOTOBOW TpaUUECKOi 3aBHCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH TO3BOJISIIOT aBTOMATU3MPOBATh PYTHHHBIE MNPOLEAYpPHl 3aMOJHEHHS
TaONMI], BBIMOJHEHUE OJHOTHUITHBIX pacdyeToB, mocTtpoeHus TpaduxoB. Iludposas doroxamepa
no3Bosisier cdororpadupoBaTh COOPAHHYIO OKCIEPUMEHTAIBHYI) YCTAHOBKY U MPHUKPENHUTH
(dboTtorpaduro B MEKTPOHHBIM OTYET. TakuM 00pa3oM, OCYIIECTBISETCS MEPEXo] K OPOPMIICHHUIO
ANEKTPOHHOTO OTYETA O MPOCIAHHOM SKCIIEPUMEHTE, TPOSKTHOM UITU MCCIeA0BAaTEIbCKOM padoTe.

Bo3MOXHOCTh UCTIOIB30BaHUS BUACOHAOIOIEHUS 3a IPOLIECCOM BBIIIOJIHEHUS TPAKTUUECKUX PadOT
00yJaroImuMHCs U3MEHSET MOAX0/Ibl K OLICHUBAHUIO PabOoT.

DJEeKTPOHHBIA OTYET O TPOJAETAHHOW MPAKTHUECKOM paboTe MOXKET COMPOBOXKAATHCS
MpUKpEIJICHHOW  QoTorpadueii, KoTopas TO3BOJSICT OIEHHWBATh MPABWIBHOCTh COOpaHHOU
HKCHEPUMEHTAJIbHON YCTaHOBKM, Oojiee TMOJHO ONpPEAENsATh IOJHOTY M MPaBUIBHOCTh
MPOACIaHHOTO WCCIICIOBAHMS, aHAITM3UPOBATH JIOCTOBEPHOCTh NpeICTaBICHHBIX
OKCIIEPUMEHTANBHBIX JTaHHBIX. [IpM  OJHOBPEMEHHOM BBHIMOJHEHHHM PAa3HBIMU TPYIMIIAMH
00ydJaronmxcsi pa3HbIX HCCIEIOBATEIBCKUX PabOT Ie1ecoo0pa3Ho HMCIOJIb30BaTh BUICO3AINCH
BCEro xoia pabor. B 3Tom ciiyyae oLeHUBaTbCA MOTYT HE TOJBKO HPEIMETHBIE Ppe3yJbTaThl,
CBSI3aHHBIC C MTPOBEJACHUEM KOHKPETHOT'O SKCIIEPUMEHTA, HO U KOMMYHHKATUBHBIC W PETYIIITHBHBIC
JeHCTBUSA: TUTAHUPOBAaHUE DPAOOTHI, OTCIEKHBAHHWE XoJa paboThl, KOPpEKIMs IUiaHa pPabOTHI,
KOMMYHHKAIIMSI B COBMECTHOW JCSTEIBHOCTH, HATMUUE (MM OTCYTCTBHE) KOH(IUKTOB U CHOCOOBI
UX PELICHHUS.

Hcnonp3oBanue 1mudpoBbIX 1a00paTOpHil CYIMIECTBEHHO PACIIUPSIET CIEKTP BO3MOXKHBIX OIBITOB H
HCCIeI0BaHUM, 0COOGHHO TO KacaeTcs U3yueHHUs: OMOJIOTUU H XUMUH.

Pacmmmpenne cnekrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATh HAa NpUMEpPE H3Y4YEHHUS
JIEKTPOMArHUTHOM MHAYKIMU B Kypce (usuku. [Ipy MCHOIB30BaHMU CTPENIOYHOrO aMIiepMerpa
TPAaJUIIMOHHO HAOIIONAIOT JUIIG (PaKT BO3HUKHOBEHHS WHAYKIIMOHHOTO TOKAa B IPOBOJHUKE H
M3MEHEHHE €ro HalpaBJiIeHUs MPU W3MEHEHMHM CKOPOCTH BHECEHMs MarHWTa WIN €ro MOJISPHOCTH.
Hcnonp3oBanue MUQPPOBOrO JaT4MKa IO3BOJSET MNOMY4YHUTh ocumwwutorpaMmmy OJIC WHAYKIHUH,
BO3HMKAIOIIEH B KaTyIIKe, IIPU MPOJIeTe Yyepe3 Hee MarHuTa. JTO MO3BOJIET CPABHUBATH 3HAUECHUS
MakcuManbHbeIX DJIC mpu mposere yepe3 KaTyHIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMU U C Pa3HOU
MOJISIPHOCTBHIO, aHaAJIM3UPOBATh BUJ MOJTy4EHHOM 3aBHCHUMOCTH, KOHCTPYUPOBATh
SKCIIEPUMEHTAIIBHBIE 33]1a4H 110 U3YYEHHIO 3JIEKTPOMATHUTHON MHAYKIUH.

[udposas nabopaTopusi TO3BOJISIET OpPraHU30BaTh IPOCKTHYID W YUEOHO-HCCIIEIOBATEIBCKYIO
ACATCIIBHOCTD IIKOJIBHUKOB KAdaK B paMKaX YpOKOB, TaK U BO BHeypquoﬁ NCATCIIBHOCTU. Hanugue
pa3HooOpa3HbIX IUPPOBBIX JTATYUKOB JAaeT BO3MOXKHOCTH TPOBOIHMTH CaMble pPa3HOOOpa3HbIC
WCCJICIOBAHUS, ONMUPAsICh HAa MHTEPECHl OOydarommxcs. B kadecTBe mpumepa MOXKHO IMPHUBECTH
WCCIICZIOBAHUSI  JKOJIOTUYECKOW HAINPABICHHOCTH TIO0 BBIABICHHIO (DAaKTOpOB  3arps3HEHUS
OKPYKAIOIICH CPeJIbl, H3YYCHHIO YKOJIOTHYECKOTO COCTOSTHHUS TIOMEIIEHUI IIKOJIBI, IIOYBBI, BO3TyXa
B HACEJICHHOM ITyHKTE | T.7. MccnenoBaTenbckue paboThl C UCTIONB30BaHUEM ITH(PPOBBIX TATYNKOB
nenecoodpazno mpemgarate ydammmcs 10 - 11 kmaccoB B pamkax o00s3aTelbHON ST HHUX
MIPOEKTHON JICATEIPHOCTU. BBIMOTHEHHE TaKUX MPOCKTOB SIBISETCSI OCHOBAHUEM JUIS OIICHKH HE
TOJIBKO YPOBHA C(bOpMI/IpOBaHHOCTI/I MNPpEAMCTHBIX PE3YyJIbTAaTOB, HO HUTOTrOBOU OLOCHKHU NOCTHUXCHUA
METANpEeJIMETHBIX PE3yJbTaTOB OOYUYCHHS: KOMMYHHMKATHBHBIX (KOTOpPBIC OICHHBAIOTCS KakK B



mpolecce IMpoBeAeHUs padoThl, TaK M B MPOLECCE 3aIIUThl MPOEKTa WJINW HCCIEIOBaHUS) U
PEryJATUBHBIX (KOTOPBIE OLIEHUBAIOTCS B IIPOLIECCE BBIIOJIHEHUS IIPOEKTA).

OcHamenne a1 U3y4eHus: GU3NKU TPEACTABICHO B BHIE 000PYIOBAHUS ISl IE€MOHCTPAIIMOHHBIX
OTIBITOB U 000PYIOBaHMS AJIsl TaOOPATOPHBIX pabOT U YUEHHMUYECKUX OIBITOB, BKJIHOYAsl OOLIYIO IS
€CTECTBCHHO-HAYYHOTO IMKJIa MHU(POBYIO JTA0OpaTOPHIO, a TakkKe MU(PPOBYIO J1AOOPATOPHIO IO
(u3nKe (KaK AOMOIHUTENbHBIN 3JIEMEHT [Tl YTITyOJIeHHOTO U3Y4eHHUs (DU3HUKH).

JleMOHCTpalMOHHOE 00O0pyZIOBaHHE O00eCIeYnBaeT BO3MOXHOCTh HAONIOJCHHS OOJBIIMHCTBA
M3y4aeMbIX SIBJICHUW, IPOLECCOB U 3aKOHOB. OJTO BO3MOXKHO MPU ONTHUMAIbHOM COYETaHUHU
aHAJIOTOBBIX M HU(POBBIX CPEICTB HAOIIOACHWS, aHAIW3a W3MEpHUTENbHON uHpopmaruu. Tak,
Harmpumep, Ui Kypca (PU3MKH OCHOBHOM IIKOJIBI €CTh BO3MOKHOCThH IEMOHCTPAIIUHN KIIACCUYECKUX
ACMOHCTPALIMOHHBIX JKCIICPUMCHTOB: IMAaJCHUC TCI B pr6Ke HI)IOTOHa, ACMOHCTpalusa Il@ﬁCTBI/I?I
atMoc(epHoro naminenusi, 3akoHa [lackang, wu3MeHeHMs oO0beMa Tel TMpPH HarpeBaHUU
(oxJTaXKaeHUH), TPUTSDKEHUS MOJCKyal W T.0. Habop 1o 3JIeKTpOCTaTHKE JaeT BO3MOXKHOCTH
JEMOHCTpAallMi 3JEKTPU3aLUU Tell, 3aKOHAa COXPAaHEHWs 3apsja, JUMHUN HaNpsHKEHHOCTH
AJEKTPUYECKOTO TOJsl M T.JO. U MOXKET HCIOJNb30BaThCA Kak & Kiacce TMpU HU3YYCHUH
3JIEKTPOMArHUTHBIX SIBJI€HUH, TaK U B 10 Ki1acce npu U3y4eHUH JIEKTPOCTATHKHU.

[Ipy mpoBeneHWM AEMOHCTPAIMOHHBIX OMBITOB JIOJDKHBI COONIOMAThCS TpeOOBaHUS K HUX
HATJISITHOCTH (SICHAsI ¥ TIOHSITHASI TIOCTAHOBKA OTIBITA), BUIMMOCTH ISl BCEX yJalIuxcs kKiacca (Tpu
HaJIMYUU MEJKUX JeTalieil HCIONB3yeTCs WX YBEIWYCHHOE W300pakKeHHe NpU MOMOIIH
Be0-KaMepbl), AMOIMOHAIBHOCTH M, MO BO3MOXXHOCTH, 3aHUMATEIBHOCTH (JI€MOHCTPAIMOHHBIN
OTBIT JOJHKEH BBI3BIBATH MHTEPEC YUYANIUXCS, CO3/1aBaTh MOTHUBAIMIO K HM3YYCHHIO IMPEAMETa) W
yoenuTenbHOCTH (TOKa3bIBaTh TOT (P QEeKT, Ha JEMOHCTPAIIMIO KOTOPOTO OH ObLT HAIIPaBJIEH).

OpnHako peanu3anus JAEATEILHOCTHOTO TMOAXOAa B OOyYeHUH (U3HUKE IEePEHOCHUT AaKIEeHT C
JACMOHCTPAIITMOHHOT'O0 JKCIICPUMEHTA Ha y‘IeHH‘IeCKHﬁ. HaHpI/IMep, II0 MCEXAaHHUKE HCCICOOBAHUC
KHHEMaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TMHAMUKHU, KOJIeOaTeIbHBIX ABMKCHUN MMEPEHECEHO B
YUEHHUYECKUI DJKCHEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. llpu uzydenun
JNEKTPOAMHAMHUKHN J1a00OpaTopHOE OOOpYIOBaHHME TMO3BOJISET HCCIEAOBATh HE TOJIBKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C HCIOJBh30BAHMEM KOMITBIOTEPHOTO OCIHJUIOTpada  IMO3BOJISET
HpOHaGJHOI[aTB " UCCIICAOBATL BJICKTPUUCCKUEC LCIHU NEPECMECHHOI'0 TOKA, 6HOK AUOA0B ITIO3BOJIACT
WCCIIEZIOBATh BOJBTAMIICPHBIC XapaKTEPUCTUKU aAuoaa. [IpW W3ydeHWH ONTHKHU J1abopaToOpHOE
000Opy/IOBaHUE TMO3BOJSIET W3YYUTh 3aKOHBI TEOMETPUUYECKON ONTHKH (TpeJOMJICHHE CBETa B
MONYIWINHAPE W TIOJTY4YeHHUE H300paKeHHWs B JIMH3aX) W NPOHAONIONATh OCHOBHBIC SIBICHHS
BOJIHOBOM ONTHKH (MHTepEpeHIss W TOJsIpU3alus), UCCIeIoBaTh JU(PPAKIUI0 CBeTa
(mudpakroHHas pEIIeTKa).

B cootBercTBMM ¢ TpeAMETHBIMU pe3ynbTaTaMu oOyueHHs ¢u3uke o000pyroBaHHE JUIS
YUEHUYECKHUX OIBITOB 00ECIeYrBaeT MPOBEACHHUE CIEAYIONUX TUIOB paboT, CrpyNNUPOBaHHbBIX IO
BUJIaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMAaTUYECKOW MPUHAIIEKHOCTH:

1. IlpoBeneHue MpsIMBIX U3MEPEHUN (HU3NYECKUX BETUYMH (M3MEPEHHE MACChl, 00beMa KUIKOCTH,
TeMITEPaTyphl >KUAKOCTH, CHIIBI, CHJIBI TOKA, HANpPSDKCHHS) C HCIOIBb30BAaHWEM aHAJOTOBBIX H
U(PPOBBIX TPHOOPOB.

2. IlpoBepka 3aJaHHBIX MPENOJIOKEHUHN (TpsAMble U3MEPEHUs (PU3NUYECKUX BEJIMYMH U CpaBHEHUE
3aJJaHHBIX COOTHOIIEHUH Mexay HuMmH). Hampumep: mpoBepka yclOBH IUIaBaHUS Tell, YCIOBHM
paBHOBeCUsl pbl4ara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEA0BAaTEIbHOIO U  MapajulelbHOrO
COEJIMHEHUS IPOBOJIHUKOB U T.[.



3. PacueT mo mosiydyeHHbIM pe3yJbTaTaM MPSMBIX MU3MEPEHHMH 3aBUCUMOIO OT HHMX Mapamerpa (B
OCHOBHOI1 11K0JIe) U KocBeHHble u3MepeHus (B 10 - 11 kiaccax). Hanpumep: yckopenue Ttena npu
PaBHOYCKOPEHHOM  JIBUXKEHHMH, YCKOPEHME CBOOOJHOTO MaJEHUs, KECTKOCTb IPYXKHHBI,
KOX(PHUIMEHT TPEHHUSI CKOJILKEHUS, MeXaHW4YecKast paboTa ¥ MOIIHOCTH | T.JI.

4. HaOmroneHue siBIEHUN U MOCTAaHOBKA OMNBITOB (HAa KaYECTBEHHOM YPOBHE) MO OOHAPYKEHUIO
(GakTopoB, BIMAIOLNIMX Ha TMPOTEKAaHWE [JaHHbIX sABIeHUH. Hanpumep: mnpsiMonuHeitHOe
pacnpocTpaHeHUe CBETa, JUCIIEPCHs CBETA; U3y4EHUE CBOMCTB M300PaKEHUs B IIJIOCKOM 3€pKaje U
T.IL.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (DU3MUYECKOW BEIMYMHBI OT APYrol C MPEICTaBICHHEM
pe3ynbTaToB B BHJE rpaduka M pacyera MCKOMOro mapamerpa. Hampumep: 3aBUCHMOCTH IyTH
PAaBHOMCEPHO ABMXKXYILICTOCA TCJIa OT BPEMCHH JABUIKCHHA TCJIa, CUJIBI TPCHHUA CKOJIBKCHUS OT CHUJIbI
HOpPMAaJILHOTO JaBJIEHUs, KadyecTBa 00paOOTKU MOBEPXHOCTEH TEJl U HE3aBUCUMOCTHU CUJIbI TPEHUS OT
IJIOIIAAN COIPUKOCHOBEHUS TE€J; CHJIbl YIPYTOCTH OT YMJIMHEHMS IPYKUHBI; BBITAJIKHWBAIOLICH
CHJIBI OT 0oObeMa MOrPYKEHHOH YacTu Tela M OT IJIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJIa, OT NIyOUHBI, HA KOTOPYIO IOIPYKEHO TEJIO U T. 1.

JlaGopaTopHOoe 000pymOBaHHE OOECICUMBACT CAMOCTOSTEIBHBIA YUYCHUYSCKUNM DKCIIEPUMEHT,
KOTOPBII MOXXET UMETh pa3iuyHble (GOPMBI: PPOHTATBHBIM SKCIIEPUMEHT ((PPOHTANIBHBIC OMBITHI U
nabopaTopHble padbOTHI), PabOTH MPAKTUKYMa, Y4eOHO-HCCIEIOBATEIHCKUE PA0OTHl U TPOEKTHI
HKCHEPUMEHTAJIBHOTO XapakTepa. [Ipy 3TOM HOPMAaTHBHO-00S3aTENIbHBIM BHE 3aBUCUMOCTH OT
ypoBHS wu3ydeHHs Gu3uku (0a30BBIA WM YIIyOJIGHHBIH) W 00pa3oBaTENIbHONW IMPOTrpaMMBbI
(oCcHOBHAsI WJIM CpeAHss LIKOJa) sIBISAETCS (DPOHTAIBHBIA SKCIEPHUMEHT. MIMEHHO HOCpenCTBOM
(pPOHTATBHOTO JKCIEPUMEHTa JIOCTUTAIOTCS TPEJAMETHBIC pPEe3yNbTaThl JKCIEPHUMEHTAILHOTO
XapakTepa, a yJalluMHUCS OCBAaWBAIOTCS CIIOCOOBI JCHCTBUIL, COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE
IATH TUNaM padoT. JIabopaTOpHBI MPAKTUKYM IIEJIecO00pa3eH TOJIBKO MPU YIIIyOJIEHHOM ypPOBHE
W3yUYEHHS MIpeIMeTa.

OnTuUManbHbIM JUISL JOCTHKEHHS LieJed MNpoBeAeHHS (POHTAIBHOIO HKCIEPUMEHTA SBISETCS
MpeaCTaBlIeHHE JTabOPaTOPHOro 0OOPYIOBaHMUSA M MATEPHAJIOB B BHUJE TEMAaTHUYECKUX KOMILJIEKTOB
M0 MEXaHUKe, MOJEKYIApHOU (U3MKe, dIEKTPUUECTBY U ONTHKe. VIcronb3oBaHHE TeMaTHYECKUX
KOMIUIEKTOB CLIOCOOCTBYET (DOPMUPOBAHHIO TAKOTO BAXKHEUIIIETO YMEHHUS, KaK MOJI00D yJalluMHCS
0o00Opy/nOBaHUsI B COOTBETCTBHUM C LENBI0 HCCIEIOBaHUS U3 M30BITOUHON HOMEHKIATYpPbI
MPEI0KEHHOT0 KOMILJIEKTA; MO3BOJISIET MPOBOIUTH HKCIIEPUMEHTAIbHYIO paboTy Ha JIr000M 3Tare
ypOKa; YMEHBIIAET TPYAOBbIE 3aTpaThl YUMTENs TMPU IOATOTOBKE K YypOKaM, IOCKOJIbKY He
TpeOyeTcs MepeKOMIOHOBKA 000PY/I0BaHHS B COOTBETCTBUH € 33]Ja4aMi KOHKPETHOTO YpOKa.

[Ipy naHMpoBaHUM MPAKTHYECKMX pabOT Ba)XXHO MMETh B BHUJIY, YTO IPEAMETHBIE PE3YJIbTaThl
HKCHEPUMEHTAJIBHOIO XapaKTepa MOTYT OBITb OCBOEHBI TOJIBKO IMpPH ONTUMAJIBHOM COYETaHUHU
KpaTKOBPEMEHHBIX (DPOHTATIBLHBIX ONBITOB U OJJHOYACOBBIX JJAOOPATOPHBIX PadoT.

Baxxnoe 3HaueHwe umeer TOT (hakT, YTO B COCTaB (PPOHTAIBLHOTO OOOpPYIOBaHUS HapsAy C
AQHAJIOTOBBEIMU BXOASAT W HH(POBBIE cpencTBa u3MepeHus. K HUM OTHOCSTCS 3JEKTPOHHBIN
CEeKyHJIOMEp C JaT4YMKaMH, JJIEKTPOHHbIE BeChl M JaT4Mku LudpoBol nabopaTopuu. Takum
o0pa3om, IpH MPOBEACHUN (PPOHTAILHOTO YKCIIEPUMEHTAa B OCHOBHOU IIKOJIC YICHHKH 3HAKOMSTCS
C 2JIEKTPOHHBIMH CTIOCO0AMU U3MEPEHHM U BRIYUCICHUN.

bnok oOopynoBaHust Ans Y4YeHHYECKMX paboT mo ¢usuke chopmupoBan Ha Oaze mnepeyHs
o0OpymoBaHMS A TPOBEACHUS OCHOBHOTO TOCYJapCTBEHHOTO OJK3aMeHa 10  (H3HKe.
Hcnonb3oBanue npubOpoB M OOOpPYAOBaHUS C E€OUHBIMM JJIsI  BCeX  OOydYaromuxcs
XapaKTePUCTHKAMH TTO3BOJISIET CTAHAAPTH3UPOBATH MPOIEAYPHI BBHITIOTHEHUST SKCIEPUMEHTAIBHBIX



3aJJaHUi Ha 3K3aMEeHE M 00eCNeUYMTh HAJEKHYIO OLEHKY pe3yJbTaTOB Ha OCHOBAHUH HKCIEPTHOM
IIPOBEPKH OTBETOB oOOyudaromuxcs. llpu 3TOM oOcHOBaHMEM Uil BBIBOJAA O IPAaBUIBHOCTU
MIPOBEACHUA JAHHOIO OIbITA SBISAIOTCA PE3YyIAbTaThl, IIOJIYYEHHBIC Y4YallUMUCH IIOCPEACTBOM
MPSIMBIX U3MEPEHUH 3a1aHHBIX (PU3UYECKUX BETUYMH.

HaGop s mpoBeneHHss OCHOBHOTO TOCYIapCTBEHHOTO JK3aMeHa oO0ecredynBaeT pazpaboTKy
HECKOJIbKUX OJTHOTUITHBIX 3aJaHUW MPH HCIOJIH30BAHUU OJUHAKOBOTO OOOPYHIOBAaHUS C Pa3HBIMU
XapaKTePUCTHKAMH. DTOT TOJXO/ IIEJIECO00pa3HO UCTIONB30BaTh U MPH MPOBEACHUN (HPOHTAITBHBIX
OTBITOB U JabopaTopHbIX paboT. Hampumep, npu MpoBeAEHUU HCCIIEAOBAHUS 3aBUCUMOCTH CHJIBI
TOKAa OT HAIPSDKEHUS MOXKHO BBIACIUTH B KJIACCE TPYIIIBI, KOTOPhIE OYyIyT MPOBOIUTH JaHHOE
UCCIIEZIOBAaHUE, UCTIONb3Ysl PE3UCTOPHI C Pa3HbIM CONPOTUBIICHUEM, U JaMIouky. [lo pesynbraTam
MOKHO CPaBHUTH TOJYYCHHBIC 3aBHCHMOCTH, OOCYAHMTH TPAHMIIBI BBHITIOJTHEHUS 3akoHa Oma is
y4yacTKa LeIH, ONPeIeIUTh COIPOTUBICHHS PE3UCTOPOB.

CrnexyeT OTMETUTB, YTO TPH TMPOBEACHHH (PPOHTAIBHBIX ONBITOB W JaOOPAaTOPHBIX padoT B
OCHOBHOM 1IKOJIe TpeOyeTcsl 3amuch pe3yabTaTOB BCEX MPSIMBIX H3MEPEHUN C YUETOM aOCOIIOTHOM
MOTPEITHOCTH. 37€Ch TMPU  HCIOJB30BAHUM  TPAAUIIMOHHOTO  000pymoBaHMUs  (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) M CTPEIIOYHBIX AaMIIEPMETPOB U BOJHTMETPOB aOCOIIOTHYIO
MOTPEITHOCTH 1ETIECO00Pa3HO CBI3BIBATH C IIEHOMU JIeNIieHUs prOopa, a MpH nepexoe K nu@poBbM
MHCTpyMeHTaM (Uu(ppOBbIE BEChl U JATYMKH) Y4YUTh pabOTaTh C OMUCAHUSAMHU 3TUX MPUOOPOB,
BBIZICIISISL JTaHHBIE 00 a0COJIFOTHOM MOTPEIIHOCTH, JUOO Npeaarath 3HAYCHHE TMOTPEIIHOCTH B
TEKCTE 3aJaHUMN.

[lpy mnpoBeneHNH UCCIEAOBAHUS 3aBUCUMOCTEH OJHOM (M3NYECKON BEIMYMHBI OT APYrou
yJaluecs: JOJKHbI OCBOUTh IOCTPOEHHE I'PaMKOB C yKa3aHUEM aOCOJIIOTHBIX MOTPELIHOCTEH, a
MIpU MPOBEACHUU PadOT HA MPOBEPKY MPEATNIOIIOKEHUH - YMETh CPABHUBATh 3HAUYCHUS ABYX MPSIMBIX
U3MEpPEHUH C y4eToM aOCOJIOTHOM MOrpeImHoCcTH (HampuMep, MyTeM CpPaBHEHUS HHTEPBAJIOB
MIOJIYUEHHBIX 3HAYEHUM Ha 4ucioBOM ocu). [IpoBeneHue u3MepeHHMi W HUCCIENOBAaHUN B Kypce
¢uzukun 10 - 11 KiaccoB [OMOJHSIOTCS MCIOJIB30BAHUEM OTHOCHUTEIBHBIX IOTPEIIHOCTEH,
yyalyecsl JOJDKHbl Hay4HUThCS PACCUUTBHIBATH OTHOCHUTEIbHBIE IOTPEIIHOCTH B MPOCTEHUIINX
CIIy4asX IPsMbIX HU3MEPEHNUN U CPAaBHUBATb TOYHOCTD PA3JINYHBIX U3MEPECHUN.

OOpaiaeM BHHMaHHE, YTO OLIEHMBAHHE JIAOOPATOPHBIX pabOT JOKHO Oa3MpOBATHCS, KaK U B
KpPUTEPUSX OILICHUBAHUS OHKCOEpUMEHTAIbHBIX 3amanuii KMM OI'D, He Ha mnpaBUIIBHOCTH
oopmienus ordera o paboTe, a Ha MPABUIBHOCTU AEHCTBUN MO cOOpPY YCTaHOBKH, IPOBEICHUIO
OIIBITOB, CHATHIO NTOKA3aHUI IPUOOPOB.

OcHaienue 111 U3y4eHus] OMOJIOTHH MPEICTABICHO KOMIUIEKTAMU JEMOHCTPAIIMOHHBIX BIIAJKHBIX
npenaparoB, repOaprueB W KOJUIEKIMH MO pa3HbIM TeMaM Kypca OMOJOrHH, a Takke HU(POBOM
nabopaTopuelt 1715 MPOBECHUS IPAKTUYECKUX paboT. KpoMe Toro, npu n3yuyeHun 6MOI0rHHA MOXKET
WCTOJNB30BaTh ImH(ppoBas mabopaTopus 1O OHONOTHM (KAaK JIOTIOJHUTENBHBIA DSJIEMEHT JUIS
yri1yOJI€HHOTO U3Y4EHUs Kypca).

B yueOHOM mpouecce ydamuecss JOJKHBI MOJIYYUTh BO3MOKHOCTh YYBCTBEHHOI'O BOCHPHSTHS
U3ydaeMbIX sBJIEHUH M 00bekToB. OHAKO M3ydyaeMble SIBICHUS M OOBEKTHI HE BCErza MOTYT ObITh
HETIOCPEICTBEHHO BOCIIPOM3BEJICHBI MM MOKa3aHbl B y4eOHOM IoOMelleHuH. B 3ToM ciyuae
yuyeOHOe 000pyAOBaHHE AaeT BO3MOKHOCTb UX BOCIPOM3BECTH OINOCPEJOBAHO, Yepe3 KOJUIEKLHUIO,
repOapHbIil TUCT, MUKpOIpenapaT, MOJIeNb, BUICO(PPAarMeHT H T.II.

Bnaxnble mnpenaparbl MpeAcTaBisiOT co0OM HaTypajibHble OOBEKTbl, CMOHTHpPOBaHHbIE Ha
CTEKJIIHHOW IUIACTMHKE M OIYLIEHHBIE B CTEKJIIHHBIA LWIMHAP C KOHCEPBUPYIOLIEH JKUIKOCTBIO,
au00 MpeJCTAaBIEHHbIE B IUIACTHKE. 3JI€Ch MpeIaraloTcs TOTajJbHbIE Mpenaparhl, MO3BOJISIOIINE



M3y4aTh BHEIIHEE CTPOCHHE OpraHM3Ma WM ero 4yactu, (Hanpumep: "Kopenb 6000BOro pactenus c
kiyOenpkamu", "T'agroka"); aHaTOMUYECKUE IIpenapaThl, IpEeIHAa3HAYEHHbIE [UIsI HW3Yy4EHUs
BHYTPEHHETO CTPOEHUS OpraHu3Ma WIM €ero opraHoB (Hampumep: "BHyTpeHHee CTpoeHHe
nsarymku”, "BHyTpeHHee cTpoeHre NTHlbl"); OMOIOruuecKre npenaparsl, JAIOUIUe IPeICcTaBIeHUE
0 CTamusx pa3BUTHs opraHusma (Hampumep: "Pasputre kocTtucTOH pbIOBI", "PazButne Kypuipl").
Brnaxnble npenapaTsl UCHOIB3YIOTCS KaK pa3laTOYHbIN MaTepual B MPOLECCe JEMOHCTPALUU IIPU
W3YYeHHH HOBOIO MaTepHalla WIM B IPOLIeCCEe BBHIMNOJHEHHS] MPAKTUYECKUX 3aJlaHuM,
pa3paboTaHHBIX HA UX OCHOBE.

I'epbapuu - cobpaHue MpeccoOBaHHBIX, 3aCYIIEHHBIX PACTEHUN MM MX YacTed MOMOraroT U3ydaTb
pacteHue B KaOMHETE W y3HaBaTh €ro B MpHpoJe, a repbapusaiys - Haubojee MPOCTOM Crocod
COXpAHEHHUs pACTEHUM W UX 4YacTed B TEUCHHE JJINTEIBHOTO BpeMEHU. B mepeuHe npemaraercs
cucreMaTHueckuil repoapuii (Hanpumep, "OCHOBHBIE TPYIIBI pacTeHUU'") U repbapuii mo ooOuieit
O0uojoruu (KOTOpBIM MO3BOJSET MNPOMUIIOCTPUPOBATh W3MEHUYUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHUCTEMaTHYECKUE KaTerOpuU U BU1000pa30BaHKe, IUBEPIreHIMS U KOHBEPI€HIUs, TOMOJIOTHYHBIE U
AQHAJIOTMYHBIE OPTaHbl, PyAUMEHTapHbIE Opranbl, apoMopdo3, uauoaganTamnus (EHOTUIl U TeHOTHII,
TONUIIONNS, OTHAJEHHass TUOpUAU3aIMs, B3aUMOJCHCTBHE pACTEHHH C aOMOTHUYECKUMHU
(akTopaMu cpelibl, B3aUMOJICCTBUE PACTCHHH ¢ OMOTHYEeCKUM (akTtopamu cpeabl). ['epOapHbIii
MaTepHuall UCIONIB3YIOT KaK pa3JaTOYHbIM MaTepHal /Uil IEMOHCTPALUU U3y4aeMbIX OOBEKTOB, IS
BBITIOJTHEHUS MPAKTUYECKUX 3aJaHUil MPH 3aKpelvieHud Marepualla WIM JMAarHOCTUKU Y4YeOHbIX
pe3yJIbTaTOB.

Takxke mnpencTaBieHbl KOJUIEKIMM - HA0Ophl MPEAMETOB WJIM BELIECTB, IMOAOOPAHHBIX IIO
orpeneieHHbIM mpu3HakaM. OOBEKTaMH HX MOTYT OBITh paclpaBlieHHbIE U 3acyIlIEeHHbIE
HaceKoMble, paKooOpa3Hble, PAaKOBUHBI MOJUIIOCKOB, OTEJIbHbIE YAaCTH CKEJIETOB XUBOTHHIX. B
KOJJICKIMSIX COUETAIOT HATypajbHbIE OOBEKTHI C X N300paKEHHEM B BHJIE PUCYHKOB WIIM MYJISDKEH
- umutauuid. [IpeanoskeHHple B nepeuHe MOp(oIoruueckre KOJJIEKUUU JA0T IMpeicTaBIeHUE O
BHEIIHEM CTPOCHHM OPraHoB WJIM MX YacTeil, MO3BOJISIOT MPOBOAMTH CPABHEHUS OOBEKTOB,
BBISICHATh UX 00IME YepThl U 4epThl paznuuus (Hanpumep: "[IpeacraBuren oTpsI0B HACEKOMBIX"
U J1p.); 001IeO0MOI0OrHUECKUE KOJIEKIIUH MTO3BOJISIOT BRICHATH B3AaUMOCBS3U B OPIraHUYECKOM MHpE,
paccMaTpuBaTh pPa3BUTHE OPraHU3MOB, IPOCIEKUBATh OOIIEOMONIOIHYECKHE 3aKOHOMEPHOCTH
(marmpumep: "[IpuMepsl 3aIMTHBIX pUciocobaeHnii y HacekoMbix"). Koutekuuu, kak u repdapuu,
UCHOJB3YIOT KaK pPa3laTOYHbI MaTepuan il JEMOHCTpPAlMM M3Yy4aeMbIX OOBEKTOB, JIf
BBITIOJIHEHUS] MPAKTUYECKUX 3a/laHuil MpU 3aKperyieHMH MaTepHaja WIM JUAarHOCTUKU Y4eOHBIX
pe3yJIBTaTOB.

O3HakOMJIEHHE Yy4YalllUXCs C MHUKPOCKOMHYECKHM CTPOCHHMEM >KHUBBIX OPraHM3MOB - OJIHA U3
[VIaBHEWIINX 3a/a4 HayKH, IO3BOJISIONIMX IIOABECTH IIKOJIBHUKOB K ITOHMMaHHUIO €IUHCTBA
opraHuueckoro Mupa. J{is mpoBeaeHus 1a00paTopHBIX padoT B MUPPOBYIO 1a00PaTOPHIO BKIIOUYECH
MHUKPOCKOII, @ B KOMIUIEKTE MOCYAbl 1 000pYyA0BaHUs OOIIET0 Ha3HAUYEHUSI UMEIOTCSI HE00X0IMMOe
OCHAIIIEHUE JUIs TPOBEACHUS JIaOOPATOPHBIX PadoT.

udposass nabopaTopust BKIIOYaeT HAOOp ST M3TOTOBJIEHUS MHUKporpenapartoB. CBexwue
Ipenaparbl U3rOTaBIMBAIOT JUIsI HEMEIJIEHHOro paccMoTpeHHs. K HHMM OTHOCSATCS KHMIKOCTHBIE
(0OBEKTHI OOBIYHO MOMEMIAIOTCA B BOAY, @ MPENapaThl COXPAHIIOTCA B TEUEHUE HECKOJIBKUX JTHEN),
cyxue (Hampumep, 4YacTUIly NTHYBEro Iepa, NPOCTO IMOJOXKHUTh Ha MPEIMETHOE CTEKIO U
MHUKpPOCKONMPOBATh), JKMUBbIE Ipenaparbl (Ma3KuM - KaIUIM KUJIKOCTH, HallpUMEp KpOBH) H
BUTAJIbHBIE TpernapaTbl (KOTOpbIE MCIOJIB3YIOTCS Ul H3YYEHHMs] MAaJOKJIETOYHBIX OOBEKTOB
(mpocTeiimuX, KOJOHUI BOAOpPOCHEH), s HaOMOACHUS JABWKEHHS (Tydenbku, ameObl).
[IpuroroBneHne MHUKponpenapaTa BoIpabaThIBaeT Y y4allerocs HaBbIKH CaMOCTOSITEIbHON padoThI,
AKTUBH3UPYET UX MMO3HABATEIBHYIO JEATCILHOCTh U 3HAKOMHUT C TEXHUKOW M METOAMKON HAYYHOTO



uccienoBanus. B uudposyro mabopatopuio BKIIOYEH TaKKE U HAOOpP MHUKPOIPENapaToB, KOTOPBIN
COJICP’KUT TIOCTOSIHHBIC IMpenaparbl, JOJIro€ BpeMs COXpaHSIOIMUECS B NPUTOAHOM IS
MHUKPOCKOIIUPOBAHHUSI BUJIE.

Crnenyer OTMETUTh, 4YTO HapsAAy C MHCIOJIb30BAHMEM IIEPEUHCIEHHOTO BBIIIE Y4eOHOro
000py/OBaHUsl BaXXHYIO POJb B M3YYEHUU OWOJIOTMM WIPAIOT MPHUPOJIHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIY4aeB TOJIBKO OHM MOTYT 00€CleduTh HauOOJbLIYI0 KOHKPETHOCTh M IMOJHOTY
3HAHMW y4alMxcs, MOMOTalT (OPMHUPOBAHUIO y HUX MPaBWIbHBIX Ouosornyeckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTaM OTHOCST PACTEHMs, KMBOTHbIE KUBOI'O yrojKa, akBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEICTBOM 3HAKOMCTBA C HPUPOJHBIMH OOBEKTAMH SBISIOTCS HSKCKYpPCUU B
OuosIornYecKre M KpaeBequeckue My3eH, OOTaHHYeCKHE Cajlbl, 300MapKH U OKPY)KAIOIIUE IIKOIY
€CTECTBEHHbIE U HCKYCCTBEHHbBIE IPUPOIHBIE COOOIIECTBA.

TpaauunonHele OHOJIOTHYECKHE MYJSDKM M MOJIENM B HACTOSIIEE BPEMs YCIEIIHO 3aMEHSIOTCS
nUppPOBBIMU  00pa30BaTEIbHBIMU peCcypcaMu: BUACOPparMEHTaMH, aHUMAalHed, BHPTYaJIbHBIMU
nabopatopusmu. LludpoBeie oOpa3oBarenbHble pecypchl HE MOT'YT CTaTh IOJIHOLICHHOW 3aMEHOM
peanbHbIX MPHUPOAHBIX OOBEKTOB, HO JAalOT BO3MOXKHOCTH ITO3HAKOMHUTBCS C OoJjiee IHMIMPOKUM
KPYroM OOBEKTOB, CO3JAlOT MPENNOCHUIKUA JJIsi MHTEHCHU(HUKAIMKU 00pa30BaTEeNIbHOIO Mpolecca M
00eCrieunBalOT  HE3aMEIUIMTENbHYI0  OOpaTHYIO  CBSI3b, KOMIIBIOTEPHYIO  BU3YalIU3aLUI0
nHpOpMaIUY, ABTOMATU3ALIMIO YIIPABICHHUS Y4€OHOM NesATeNbHOCThIO U KOHTPOJIb €€ PE3YJIbTaTOB.

OcHamieHue UIsl U3yYeHHUsT XUMHUU MPEJCTaBICHO B BUIEC JAEMOHCTPAllMOHHOTO OOOPYIOBAaHHS,
KOMIUIEKTa XUMHUYECKUX PEAKTHBOB C HEOOXOIAMMBIM OOOpYIOBaHHEM W3 OOIIEr0 KOMIUICKTa
MOCYAbl M 000PYIOBAaHMS JUIsl YYCHUYECKUX OIBITOB M KOMIUIEKTa KoJUIeKiui. Kpome toro, mpu
W3YYEHUH XUMHH HCIIONIb3YETCsl 00MIast IIsl €CTEeCTBEHHO-HAYYHOTO IHKJIIA IdpoBas 1aboparopus,
a Takxke mudpoBas Jaboparopus Mo XUMHH (KaK JOMOJHUTEIBHBIA 3JIEMEHT IS YTriayOJICHHOTO
M3y4YEHUST XUMUH).

JIeMOHCTpaIlMOHHBIM KCIEPUMEHT SIBISETCS Ba)KHOW YacThiO OOYYEHHS XUMHMHU. 37€Ch BasKHO
MIOMHHTb, YTO MPHU €r0 MPOBEACHUU 00S3aTENIBHO JOJKHBI ObITh COOJIIOJIEHBI BCE HEOOXOIHUMBIE
JTalbl:

MOCTaBKa I1eJIM SKCIIEPUMEHTA,
OIMMCaHKe HEOOXOAMMOTrO ISl €r0 BHIMOJIHEHHSI 000PYI0BAaHUS U PEaKTHBOB,

TUTAaHUPOBAHUE MOPSIIKa MPOBEICHUS,

OMMCAHUE UCXOHBIX BEILIECTB,

MIPOTHO3UPOBAHUE 0’KHIAEMBIX B PEAKIIMOHHOW CMECU M3MEHEHUI U pe3yIbTaTOB KCIIEPUMEHTA,
OIMCaHNE U3MEHEHUH, MPOU3OIIEANINX C BEUIECTBAMH,

(hopMynHpoOBKa BBIBOJOB U3 SKCIIEPUMEHTA,

CO3/IJaHUE PUCYHKA SKCIEPUMEHTAIBHOM YCTAHOBKU U COCTABJICHUE YPABHEHUSI PEaKIUH.

B mnpounecce mnpoBeneHus IEMOHCTpalUi, ydJalluecs OCBAaWBAKOT JTallbl IPOBEICHUS OIIbITA,
nostoMy HauOonee 3(PQPEKTUBHBIM SBISETCA HE MPOCTOE OMUCAHHWE ONbITa Y4YHUTEIEeM, a
UCIIOJb30BAaHUE 3BpUCTHYECKON Oecensl. IIpu peanmsanum Takoro cleHapus Jake HE O4YEHb
CJIO>KHBIN OTBIT 3aHUMAET JI0BOJIBHO MHOI'O BPEMEHH, HO CJIEJIOBAaHHE €My IO3BOJISIET 00eCTIeuuTh
MOHMMAaHWE OOy4alOUIMMHCS MPHUEMOB HAyYHOTO TIO3HAHUS U MHCIOJb30BaHHE HUX YXKE B
CaMOCTOSITEIIBHON JIEATENIBHOCTU B IPOLECCE YYCHUUECKOro dkcnepumeHTa. Ha HagaibHOM 3Tame
n3ydyeHus xumuu (B 8 - 9 kiaccax) MMEHHO TaKOM IMOJAXOJ MO3BOJISIET JTOCTHYh MaKCHUMAaJbHOM



3¢ (HEeKTUBHOCTH OT MPOBEACHHS JTaOOPATOPHBIX U MPAKTUYECKUX paboT, a Takke chOpMUPOBATH y
y4aIlMXCsl OTBETCTBEHHOE OTHOIIECHUE K SKCIIEPUMEHTY.

[Ipu olleHMBaHMM YYEHMYECKHUX MPAKTHUECKHX padboT Lenecoo0pa3HO YUYUTHIBATh IOAXO/BbI,
UCIIOJIB3YIONIME B HK3aMEHAIIMOHHBIX MaTrepuanax. Tak, B HACTOSIIEE BpeMs Mpearaercs
9KCIIEPUMEHTAIILHOE 33laHKE, ITPEAyCMaTpUBAIOLEe BHIOOP ABYX BEIIECTB U3 ISITHU MPEJI0KEHHBIX
U TMPOBEACHUE C HUMH PEAKUUN, OTPAXAIOLMX XUMUYECKHE CBOWMCTBA YKa3aHHOIO B YCIIOBUH
3ajaHus BeniecTBa. OlEHUBAaHUE MJIET HA OCHOBAHMM OTYETa YYEHHKA O MPOJEIaHHON padore
(ypaBHEeHHsI peakIvii, BBIBOABI O HAOMIOJEHUSX) MU HAa OCHOBAHHMM TPSMOTO HAOMIOJICHUS 3a
JNEUCTBUSIMU yUEHHMKA IO MPOBEAECHUIO ONBITOB. [lpy 3TOM BBIAENAIOTCS 3Tarnbl 0TOOpa BEUIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBUH C MMyHKTAMHU MHCTPYKIIMH K padoTe.

BaxuelmM HarpaBIeHHEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYEHUYIECKOTO IKCIICPUMEHTA JTIOJDKHO
CTaTh WCIIOJIb30BaHUE IUPPOBOH J1TAOOPATOPUH, KOTOpas MO3BOJSIET OPraHW30BaTh XUMHUYECKUN
OKCIICPUMCHT Ha MPUHIUIINAJIBHO HOBOM YPOBHEC, HCpGI;'ITI/I OT Ka4E€CTBECHHOMU OLCHKU Ha6JHOI[a€MI)IX
SIBIICHUH K CHCTEMHOMY aHaln3y KOJIMYECTBEHHBIX Xapaktepuctuk. [Ipm pabore ¢ matumkamu
uudpoBoit 1adbopatopuu oOecreuynBaeTCs aBTOMATU3UPOBAHHBIA cOOp M 00paboOTKa JaHHBIX, X0
IKCIIEPUMEHTA MOKET OTOOpaKaThCs B BHUJE TPaUKOB WM MOKA3aHUN MPUOOPOB, a PE3YNbTATHI
OKCIICPUMCEHTOB MOTYT COXpPAaHATHCA JIUTCIIBHOC BpEMH. Hawnb6oiee AKTYaJIbHBIM [JId XWUMHU
SIBIIIETCS TEPEXO0Jl K KOJMYECTBEHHBIM XapaKTEPUCTUKaM, KOTOPBIA MOKHO MPOMIIIIOCTPUPOBATH
CIEAYIOUIMMH TPUMEpaMH: HU3YYEHHE CTPOCHHMS IUIaMeHH, omnpeaeneHue pH B pasHbIX cpenax,
OTIpe/IeNIEHUEe CKOPOCTH PEaKIMU, U3yUYeHUE BIHMSHUS KOHIICHTPAIMH U TEMIEPATyphl HA CKOPOCTh
PEaKIuH.

Hudposas nadopaTopus MO3BOJSIET peain30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTUMH MpeaMeTaMU
€CTECTBEHHO-HAYYHOI'O LIMKJIA, IOCKOJBKY JAa€T BO3MOYKHOCTb BBIIOJHATh HHTETPUPOBAHHBIC
yueOHbIE UCCIIeI0BAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSATh U OCBAaUBATh JI€MEHTHI CTATUCTUKH
1 UHGOPMAITMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHMUS,
PACXO/JIHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUS U
BOCIIUTAHUSA JUISI CO3JTAHUS 1 OBECITEYEHUSA
®YHKIIMOHUPOBAHUS IIEHTPOB OGPA30OBAHMUSI
ECTECTBEHHO-HAYYHOHN N TEXHOJIOTTYECKOH
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOW MECTHOCTHU
MAJIBIX TOPOJIAX

Tabauya N 1



CTAHJAPTHBIH KOMILJIEKT

N HaumenoBanue Kpatkue npumepHbie KomnuectBo equnnn | KoanmuecTBo equHULL
o0opynoBaHus TEXHUYECKUE s IS
XapaKTEePUCTUKU 0011e00pa30BaTEIHLHBIX|00IIC00Pa30BATEIHHBIX
OpraHu3anui, He OpraHu3aIuu,
SIBJISTFOTIIAX CSI SIBIISTFOTIAX CSI
MaJIOKOMIUIEKTHBIMH, | MAJIOKOMIUIEKTHBIMH,
el. U3M. ell. U3M.
EcrecTBeHHO-Hay4Hasi HAPABJIEHHOCTh
1. |O6mee obopynoBanue (husznka, XuMus, OUOJIOTHSI)
1.1. [{udposas Lludposoii gaTunk 3 mr. 2 wWrT.
mabopaTtopus PIIEKTPOIPOBOJIHOCTH
Y4eHUYeCKas Ludposoit natunk pH
(busuka, xumusi,  |[LludpoBoii naTumk
OHOJIOTHS) MMOJI0KCHUS
[{udpoBoit maTunk
TEeMIIEPATYPhI

[{udpoBoit maTunk
A0COJIIOTHOTO AAaBIICHUS
[{udposoit
ocuuuiorpaduyeckuii
TaT4YnK

Becsl a1eKTpoHHbBIE
yaeOnbie 200 T
MuKpockort: HuppoBoi
WJIU ONITUYECKUM C
yBeanueHrem ot 80 X
HaGop 15 u3rotoBineHus
MUKPOIIPETIapaToOB
Mukpornpenapatsl
(Habop)
CoeanHUTETHHBIC
MPOBOJIA, TPOTPAMMHOE
oOecreyeHue,
METOTNICCKUE YKA3AHUS
KOMILUIEKT
COITYTCTBYIOIIUX
PIIEMEHTOB JJIs1 OTIBITOB T10
MEXaHHUKE

KOMILUIEKT
COITYTCTBYIOIIUX
PIIEMEHTOB JJIs1 OTIBITOB T10
MOJICKYJISIPHOU (hU3HKe
KOMIUIEKT

CONYTCTBYIOIINX




PJIEMEHTOB JIs1 OIIBITOB I10
PIEKTPOAMHAMUKE
KOMIUIEKT
COITYTCTBYIOLIIUX
DIIEMEHTOB JJISl OTIBITOB 110
OITHKE

1.2.

KoMIuteKkT nocyasl
1 000pYyAOBaHUS
TUTsT YICHTIECKIX
OIBITOB ((hU3MKa,
XUMUST, OMOJIOTHSI).

[ITaTuB 1a00paTOPHBIIA
XUMHUYECKHUI

Ha6op vamex [etpu
HaGop nuHcTpyMeHTOB
MpernapoBaTbHBIX

JloxKka [UIst COKUTaHus
BEIIICCTB

Crynka dapdopoBas ¢
[ECTUKOM

HaGop 6anok aiis
XpaHEHUs TBEPbIX
peaktuBoB (30 - 50 M)
Ha6op ckistHOK
(pmaxoHoB) M1 XpaHEeHUs
[PACTBOPOB PEaKTHBOB
Ha6op npubopoxk (I1X-14,
[1X-16)

[TpuGop 11t mosryyeHus
razoB

CrnupToBka

["oprouee 11t CIUPTOBOK
@DuipTpoBagbHas Oymara
(50 mt.)

Kon0a konnueckas
[Tanouka crexkisHHAA (C
[PE3UHOBBIM
HAKOHEYHHUKOM )
Hameuka muis
BbIMTAPUBAHUS
(BbIIIApUTEIbHAS
JaIeyka)

MepHbIi HHJIHHAD
(MIACTHUKOBBIN)

BopoHka cTeknsiHHas
(maumast)

Crakan crexssHHBIN (100
MJT)

["a300TBOIHAS TPYOKa

bE1OJIOI' A

. [KoMIUIEKT BiIaKHBIX

[pernapaToB

Ha3HA4YCHUC!:
JICMOHCTPAIMOHHOC,

TIEMOHCTPALIMOHHBIM]

MaTepual KOHTeHepa:

1 .

1 mrr.




MIACTUK,
repMeTHYHas KpbIIIKa:
HaJIM4ue,

KPEIUICHHE DKCIIOHATA:
HaJIM4ue,
KOHCEPBHpYIOIIEe
BELIECTBO: HAJINYHE,
HaKJICHKa C
HAaUMEHOBAHHUEM:
HaJIN4ue.

He MeHee 10 npemnapaTos
13 IPUBEICHHOTO HIKE
CIIMCKA!

Braxxnslil npenapat
"be33yoOka"

Braxxnslil npenapat
"T"agroka"

Braxxuslil npenapat
"BHyTpeHHee CTpoeHHe
OPIOXOHOT'OT0 MOJUTFOCKA"
BitayxHbIil ipenapar
"BuyTtpenHnee crpoeHue
KpbICHI"

BiaxxHeiil npenapar
"BHyTpeHHee CTpoeHHe
ArymKun"

BitaxxHb1il penapar
"BHyTpeHHee cTpoeHHe
OTULE"

BiaxxHeiil penapar
"BHyTpeHHee CTpoeHHe
pBIOB"

BitaxxHb1il npenapar
"Kapacsp"

BitayxHblil npenapar
"Kopens 6000BoOro
pacTeHus ¢ KiryoeHbkamMu"
BitayxHblil nipenapar
"Kpeserka"

BitayxHblil nipenapar
"Hepennma"

BitayxHblil ipenapar
"Pa3BuTHE KOCTUCTOU
pBIOB"

BiiaxkHblil npenapat
"PazButue Kypuub!"
Biiaxxublil npenapat
"Cuudomemysa"
Biiaxxsblil npenapat




"Tputon"

BitaxxHb1il npenapar
"Uepenaxa 60onoTHas"
Biaxxnblii npenapat "Yx"
BitayxHblil ipenapar

"Amepuna”
2.2. [KoMIuiekT Haznauenmue: 1 . 1 mrT.
repOapueB IEMOHCTPAIMOHHOE,
TEMOHCTPAIIMOHHBIH|OCHOBA JIJIsI KPETICHUS :

repOapHbIi JTUCT,

CIIUCOK 3KCIIOHATOB:
HaJI4YKe

He MeHee § repbapueB u3
[PUBEJCHHOTO HUXKE
cnucka: Haznadyenue:
NIeMOHCTpAIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIi JTUCT,

CIIUCOK 3KCIIOHATOB:
HaJINIHe

He MeHee 8 repbapueB U3
[PUBEJCHHOTO HUXKE
CITUCKA!

["epbOapmii "/lepeBbs u
KYCTapHUKH"

["epbOapmii
"JlukopacTyiue
pacTeHus"

["'epbapwuii "KopmoBbie
pacTeHus"

['epOapwuii "KynbTypHbIE
pacTeHus"

["epOapwuit
"JlekapCcTBEHHBIE
pacteHus"

["epbOapwuii "MenoHOCHBIE
pacteHus"

["ep6apuii "Mopdonorus
pacTeHuii"

["epGapuii "OcHOBHBIE
CpyMIbl pacTeHuin"
["ep6apuii "PacturenbHble
coobmecTna”

["epGapuit
"CenbCKOX0351ICTBEHHbBIE
pacteHus"

["epbOapuii "SoBuThbIe
pacTeHus"

["epbapuii K Kypcy OCHOB




[10 00LIEH OUOIOrUHr

2.3.

Komrmiekt
KOJIJTEKIIIA
IEMOHCTPALIMOHHBIH]
(TI0 pa3HBIM TEMaM
Kypca OMOJIOTHN)

HaznaueHue:
TEMOHCTPAIIMOHHOE,
OCHOBA JJIs1 KPETUICHUS:
HaJIM4He,

HaKJICHKH C
HAaMMCHOBAHUEM: HAJINUHE
He MeHee 10 KoJuIeKkui
13 MPUBEJICHHOTO HIDKE
CIIHCKA:

Kosmekmms
"T'onoceMeHHbBIE
pacTeHus"

Komnexmus "Oburarenu
MOpCKOro gxa"
Kosmrexmus
"ITameonTomornueckas"
Kommmexmus
"[IpencraBurenu OTps 0B
HACEKOMBIX' KOJIMYECTBO
HACEKOMEIX: He MeHee 4
Komnexuus "lpumepst
3aIlUTHBIX
MPUCIIOCOOTICHUH Y
HACEKOMBIX"
Konnexmus
"IIpucniocoOuTenbHBIC
M3MCHEHMS B
KOHEYHOCTSIX HACEKOMBIX"
Konnekius "Pa3Butue
HACEKOMBIX C HEIOJIHBIM
npeBpaiieHueM"
Komnexuusa "Pa3zsutue
HACEKOMEIX C ITOJIHBIM
npeBpaiieHueM"
Kosmexus "Passutue
IeHunos"

Komexmus "PasButue
0a0ouku"

Kosmtekius "PakoBUHEI
MOJLUTIOCKOB"
Komexkius "CemelicTBa
0abouex"

Komekmus "CemelicTBa
PKYKOB"

Konnekuusa "Cemena u
[LI106I"

Komneknus "®opma
COXPaHHOCTH

1 mr.

1 mr.




MCKOIIAeMbIX PACTEHHUH U
SKUBOTHBIX "

HabGop
MaJICOHTOIOTMUECKUX
HaXO0JI0K
"[Ipoucxoxnenue
yeJIoBeka"

KOJIMUECTBO MOJEJICH: HE
MeHee 14

3. XUMUA
3.1. |[lemoncTpanuonHoe|(CocTaB KOMIUIEKTA: 1 mT. 1 mT.
o0opynoBaHue CTOJIMK TTObEMHBII

Haznauenue: cOopka
y4eOHBIX YCTAaHOBOK,
pa3Mep CTOJICIIHULIBL: HE
Mmenee 200 * 200 MM,
[JIABHBINA IOJIBEM C
MOMOIIBIO BUHTA!
HaJIn4ne

[[ITaTus
IEMOHCTPAllUOHHBIN
XUMHYECKHI:
Hasnauenue:
meMoHCTpaIus TprudopoB
1 YCTaHOBOK,

oTIopa, CTEP>KHU, JIATIKH,
My(TBI, KOJIbIIA: HATUYHE,
BO3MOYKHOCTh
3aKpeIIeHUs JJIEMEHTOB
Ha Pa3JIMYHOM BBICOTE:
ISEMIZE (S

Anmnapat AJ1s1 TPOBEJACHHUS
XUMUYECKUX PEAKLIAMN:
HaznaueHue:
IEeMOHCTpaIus
XUMHYECKHUX PEAKIUH,
MOTJIOTUTEIIb [TapOB U
ra30B: HAJU4KeE,
MaTepHaj KOJIObI: CTEKIIO
HaGop m1st anexTposmnsa
IEMOHCTPAMOHHBIN:
HaznaueHue: uzydenue
3aKOHOB DJICKTPOJIN3A,
cOOpKa MoJIeH
AKKyMYJISITOPA,

€MKOCTb: HaJIMYHE,
PIIEKTPOIBI: HATMINE

KoMITJIeKT MepHBIX KOJI0




Majoro oobema:
Hasznauenmue:
IEMOHCTPAI[IOHHBIC
OTIBITHI,

00BeM k0J10: ot 100 M1 10
2000 M,

KOJIMYECTBO KOJIO: HE
MeHee 10 miT.,

MaTepHal KoJo: CTEKIIO
Ha6op dnakonos (250 -
300 M s XpaHEHUS
PacTBOPOB PEAKTHBOB).
Hasnauenue: xpaneHnue
PacTBOPOB PEAKTHBOB,
KOJIMYECTBO (PIIAaKOHOB: HE
MeHee 10 mT.,

MaTepHral GJIakoHOB:
CTEKJIO

MpoOKa: HaTn4Yne
[TpubGop IS OTIBITOB 1O
XUMHH C HIEKTPUICCKUM
TOKOM (JTaOOPATOPHBIIA)
[Tpubop miis
WLTFOCTPAIMH 3aKOHA
COXPAHCHHS MACCHI
BEIIIECTB: COCY/T
JlanmonpTa: HaIn4ue,
npoOKa: HaJIn4Hne,

TUI npubdopa:
IEMOHCTPAITMOHHBIN
/lenuTenpHas BOPOHKA:
Hasnauenue: pazneneHue
NIBYX KUIKOCTEH MO
[IOTHOCTH,

MaTepHal BOPOHKHU:
CTEKJIO

'YcTaHOBKA JUTS
MEPETOHKYU BEIIECTB:
HaznaueHue:
IEMOHCTpAIUS OYUCTKI
BEIICCTBA, IEPETOHKA,
KOJIOBI, XOJOJUITBHUK JIJIS
OXJIAXICHUS, aJUTOHXK,
npoOka: HaJln4ue,

JUTMHA YCTaHOBKH: HE
Menee 550 MM

[Tpubop aiis momydeHus
ra30B: HA3HAYCHUE!
MOJY4YCHHUE Ta30B B MAJIBIX




KOJIMYECTBAX,
COCTaB KOMITJICKTA: HE
MeHee 6 IpeIMETOB
bans koMOMHUpOBaHHAS
maGopaTtopHasi: bans
BOJISTHAS: HAJIYIHE,
KOJIbIIa CMEHHBIE C
OTBEPCTUSIMU Pa3HOTO
MaMeTpa: HaJlnuue,
[UIMTKA JIEKTPUYECKas:
HATHYUE

dapdoposas cTymnka ¢
nectukoM: Ha3znauenue:
TSl pa3MeNTbUeHUS
KPYIHBIX (DpaKiuii
BEIIECTB U
[IPUTOTOBJICHHS
MOPOIIIKOBBIX CMeceit
KomrekT tepmomeTpoB
(0-100C;0-360C)

3.2.

KoMiuiekt
XUMHNYCCKUX
[PEaKTHBOB

CocTaB KOMIUIEKTA!
Ha6op "Kucnorsr"
(a3oTHas, cepHas,

comsiHast, opToocdopHas)

Ha6op "I'uapokcuant”
(ruapoxcun Oapws,
CUAPOKCU KaJUs,
CUIPOKCUJT KaJTBITHS,
CUAPOKCU HATPHUS)
Ha6op "Okcubl
METaJTOB" (JIFOMUHUS
OKCHU/I, Oapus OKCH]I,
pkenesa (I11) okcun,
KaJTBITUS OKCHI, MarHUS
okcun, meau (1) oxenn,
[IMHKA OKCHU]I)

Ha6op "ll{emounbie u
1eJI0YHO3EMETHHBIE
MeTaIbl" (JTUTHIA,
HATPHUH, KaJIbIUH)
Ha6op "MeTtannst"
(ayrroMUHUH, KeTe30,
MarHuii, MeJb, IMHK,
0JIOBO)

HaGop "lllenounsie u
1eJI0YHO3EMEThHBIC
MeTaIBI" (JTUTHIA,
HATPHUH, KaJTbITUH)

HabGop "OrreomnacHsie

1 mT.

1 mr.




BerecTBa" (cepa, pochop
(KpacHbIi1), OKCUA
tocopa (V)

Ha6op "T"anorens" (iton,
Opom)

Ha6op "I"anorennsr"
(aTrOMHUHMSA XJIOPUI,
AMMOHUS XJIOPHU, Oapus
xjopun, sxenesa (I11)
XJIOpUT, Kaausi KO,
KaJIHUsI XJIOPUJ, KaJIbIIUs
XJIOPU/I, JINTUS XJIOPUI,
Maruus xsopua, meau (I1)
XJIOpU, HATPUS OPOMMUI,
HaTpUs PTOpU, HATPUS
XJIOpU/I, IIMHKA XJIOPH]I)
Ha6op "Cynbdartsl,
cynbduapl, CyabpuTe"
(amoMuHUSA CyabQarT,
aMMOHHUSI cynb(ar,
kenesa (1) cymsdun,
pkenesa (I1) cynbdat, 7-mu
BOJIHBIH, Kasius cyabQar,
kobOanbTa (II) cynedar,
MarHusi Cynb(haT, Meau
(IT)) cynsdat 6€3BOAHBIH,
venn (II) cynsdar 5-tu
BOJIHBIN, HATPHSI CYIb(HI,
HaTpUs Cyab(UT, HATPUSL
cynb(aT, HaTpHs
ruapocynbdar, HUKEIsS
cyibdar

Ha6op "Kap6onats"
(aMMoOHUA KapOoHaT,
kanus kapoonat, meau (1)
KapOOHAT OCHOBHOIA,
HaTpus KapOOHAT, HATPUS
rUIpOKapOoHaT)

Hab6op "®docdatsr.
CunukaThl" (Kanus
MoHoTrupoopTodocdar,
HaTpUs CUIMKAT 9-TH
BOJIHBIN, HATPUS
opTodocdar
TpEX3aMEICHHbINA, HATPUS
murupodocdar)

HabGop "AneTaTsl.
Ponanunel. CoequHenus
bkese3a’ (Kaius anerTar,




kanus deppo (II)
reKcallMaHul, Kaus
deppo (III) rexcanmonun,
KaJIUsl pOAaHU[, HATPHUS
alleTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranna" (Kamus
repMaHraHaT, Mapratia
(IV) oxcun, mapranua (1)
cynbdat, Mapranma
XJIOpH]T)

Hab6op "CoenuHeHus
xpoma'" (aMMOHUs
muxpomar, Kajaus
muxpomar, Kajaus XpoMar,
xpoma (II1) xmopua 6-tr
BOJTHBII )

Ha6op "Hutpatsr"
(a;mOMMHUA HUTPAT,
AMMOHMSI HUTPAT, Kalus
HUTPAT, KAJIBIHUS HATPAT,
mveu (I1) auTpar, HaTpus
HUTpAT, cepedpa HUTPAT)
Ha6op "Unaukatopsr”
(JtakMOWM 1, METHUJIOBBIN
OpaHXEBBIH,
denondpranenn)

Hab6op
"Kucnoponcoaepsxaiue
OpraHuyeckue BemiecTna'
(amieToH, TIIMIIEPYH,
MUATUIIOBBIN APUp, COIUPT
H-OyTHJIOBBIN, COUPT
M30aMUJIOBBIH, CIIUPT
M300yTHIIOBBIM, CIUPT
PTUIIOBBIH, (heHo,
bopmanuH,
DTHJICHTJIUKOJb,
YKCYCHO-3TUJIOBBIN 3(pup)
HaGop "YraneBomopoast"
(O6ensuH, rekcaH, HE(Tb,
TOJIYOJI, IUKIIOT€CKaH)
Ha6op "Kucnotsl
oprannyeckue" (Kuciora
AMUHOYKCYCHasl, KUCIIOTa
OCH30MHAas1, KUCIIOTa
MacIIsiHasl, KUCIIOTa
MypaBbUHAs, KUCIIOTA
0JICMHOBAsI, KUCJIOTA




NaJIbMUTHHOBASI, KUCIIOTA
CTeaprUHOBAsI, KHCIIOTa
YKCYCHasi, KUCIO0Ta
[aBeJIeBas)

HaGop "YrneBosl.
AMUHBI" (aHUJINH, aHWIHH
CEPHOKUCIIBIM,
JI-rroko3a, MeTHIIaMUH
CUAPOXJIOPHL, caxaposa)

3.3.

KoMIuiekt
KOJUIEKIIUH U3
CIIICKA

HazHnaueHue:
TEMOHCTPAIIMOHHOE,
BUJ] YIIAKOBKH: KOPOOKa,
OITMCAHKE: HAJTHIHE
CocTaB KOMILJICKTA:
Komnnexmnusa "Bomoksa"
Komnekmus "KamMeHHbIN
YTOJIb ¥ IPOAYKTHI €T0
nepepadoTku”
Konnexnusa "MeTtamisl 1
CIUIaBbI"

Konneknusa "Munepaisl u
ropHsle nopoas!" (49
BUJIOB)

Kommexmus
"MuHepanbHbIe
ynoopenus"

Komneknus "Hed b u
MPOJIYKTHI €€
nepepadboTku”
Kommexmus
"TInacTmaccer"”
Komiekmus "Tomnuso"
Konnekmus "UyryH u
cTab"

Komneknusa "Kayuyk"
Konnekus "[lkana
TBEpAOCTH"

Ha6ops! 1uist
MOJIEIMPOBAHUS CTPOCHUS
OpTraHUYECKHUX BEIECTB
(yueHnueckue) He MeHee 4
[IIT.

1 mT.

1 mrt.

OU3UKA

CocTaB KOMIDIEKTA:
[lITaTus
IEMOHCTPAMOHHBI:
HasnaueHue: nmpoBeieHHE

JACMOHCTPALMOHHBIX

1 mr.

1 mrr.




OIIBITOB, OCHOBAHUE,
CTEP>KECHb, JIATIKH, KOJIbIIA,
My(THI: HATUYHE

CTOJIMK NOIHEMHBII:

Tum cTonauka:
yueOHBINH/Tab0paTOPHBIH,
010pa, CTEP>KEHb
BHHTOBOM, BUHT
[pEryJIupOBOYHBIN:
HaJIA4Ine,

GyHKIMS TOABEMA U
OTyCKaHUS CTOJIMKA:
HAJININE

M cTOYHUK TTOCTOSTHHOTO U
MEePEMEHHOTO
HaIPSKCHUS
Ha3znaueHwue: 11 MUTaHus
PETYITUPYEMBIM
MEepEeMEHHBIM 1
[MOCTOSTHHBIM TOKOM
HIIEKTPUUECKUX CXEM,
gacTtoTa, I'11: 50,
noTpeOsieMast MOUTHOCTD,
BA: 10

MaHOMETp KHIKOCTHON
TEMOHCTPAIMOHHBIIA:
Haznauenwue: s
M3MEpPEHUS 1aBICHUS 10
300 MM BOASTHOTO CTOJI0A
BEIIIIC 1 HIDKE
aTMOC(EpPHOTO JTaBJICHHUS,
ctexisiHHas U-oOpasHas
TpyOKa Ha IMOJCTaBKe:
HaJIM4ne

KamepToH Ha
[PE€30HAHCHOM SIIIUKE:
Haznauenwue: nys
IEMOHCTpAaIUHU 3BYKOBBIX
KOJIEOAHMH U BOJIH,

1Ba KaMEPTOHA Ha
[PE30HUPYIONINX SMIHUKAX:
HAJIM4HUE,

[PE€3UHOBBIA MOJIOTOYCK:
HaJIN4ne

Hacoc BakyymHBIH ¢
HIIEKTPOIIPUBOIOM:
Hasnauenue: co3nanue
Pa3psSHKEHUS WK
M30BITOYHOTO JIABJICHUS B




3aMKHYTBHIX 00BEMaX,
OTIBITHI: KUTICHHE
PKUIKOCTH TIPU
[MOHM>KCHHOM JIaBJICHHH,
BHEILIHEE U BHYTPEHHEE
aBJIeHUE U Jp.

Tapenka BakyymMHasi:
Haznauenue:
TEMOHCTpAaIUs OBITOB B
3aMKHYTOM 00BbeME C
[pa3peKEHHBIM BO3TyXOM,
OCHOBAaHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3NHOBAs
MPOKJIAJIKA,
PIEKTPUYECKUNA 3BOHOK:
ISEMIZE (S

Benepko Apxumena:
Hasnauenmue:
IeMOHCTpanus AeCTBUS
PKUIKOCTH Ha
MOTPY’KEHHOE B HEE TEJO
1 U3MEPECHHE BEJIMUMHBI
BBITAJIKMBAIOIICH CHUIIBI,
BEJIEPKO, TEJIO
[WIMHIPUYECKON (POPMBIL,
[IPY’KUHHBIN TUHAMOMETP:
HaJIn4Ke

OrHUBO BO3/YIIIHOE:
Haznauenwue:
TeMOHCTpaIus
BOCIIJIAMEHEHHUS Foprovei
CMECH Mpu ee ObICTPOM
CKaTHUH,

TOJICTOCTEHHBIN LIWIMH]P,
MOPILIEHb Ha
METaJUTHYECKOM IITOKE C
PYKOSITKOM, OJICTaBKa
U1 WUIMHAPA: HAJTU4Ke

4.1.

OO6opynoBanue st
TIEMOHCTPAIIHOHHBIX
OITBITOB

[Tpubop miis
TEMOHCTpAIH J1aBICHUS
B >kuaKocTH: Ha3znaueHnue:
IEMOHCTpaLs U3MEHEHUS
TaBJIEHMS C TITyOUHOM
MOTPYKEHHUS,

TATYNK JTaBIICHHUS,
KPOHILUTEWH IS
KpETUICHUSI HA CTEHKE
cocyJia: HaJuuune




[TpuGop s
IEMOHCTpaIUN
aTMOC(EPHOTO JaBICHUS
(marneOyprckue
[10JIyLLAPHS):
Hasnauenue:
TIEMOHCTPALHSI CUIIBI
aTMOC(EpHOTO JTaBJICHHUS,
11Ba pa3beMHBIX
METAJUINYECKUX
MOJTYIIAPHS C IPOYHBIMU
PY4YKaMH U XOpOILIO
NPUILTH(POBAHHBIMU
KpastMH, HUIIIENb C
KpaHOM: HaJIM4ue,
CO03/1aBa€MO€ BHYTPHU
1apOB
BAaKyyMMETPHUECKOE
nasinenne: He Mmenee 0,05
MIIa,

MaKCUMAaJIbHOE
pa3pbIBaroIlee YCUIIUE: He
meHee 90 H

HaGop Ten paBHOTO
oObema: Hasznauenue: s
OTpeieIeHus 1
CpaBHEHUS TEIUIOEMKOCTH
U IJIOTHOCTH pa3iMyHbIX
TBEP/IBIX MaTEPUAIIOB,
[WJIMHAPBI U3 Pa3TUUHBIX
MaTepHuajoB: HE MEHee 3
IIT.,

KPIOYKH TSI
[10/IBEIINBAHUS
[VJTMH/IPOB: HAINYHE
HaGop Ten paBHOI Macchl:
Hasnauenwue: s
OTIpeieIeHUs 1
CPaBHEHUIO INIOTHOCTU
Pa3IMYHBIX MaTEpPHAIIOB,
[WIMHAPBI U3 Pa3IUYHBIX
MaTEpUaJIOB: HE MEHee 3
IIT.,

KPIOUKH 151
[10/IBEIINBAHUS
[JTMH/IPOB: HAJTUYNE
Cocyabl coo01aronmecs:
Hasnauenue:
IeMOHCTpaLys




0JIMHAKOBOTO YPOBHS
OJHOPOJTHOM KUJKOCTH B
COOOIIAIOIINXCS MEXTY
o001 cocyax pa3Hoi
bopmsl,

CcoOo0IIaroImecs
CTEKJISTHHBIC TPYOKH
pazHoU (hOpPMBI: HE MEHEe
3 .,

MMOJCTaBKa: HAJIMUHE
TpyOka HeroToHa:
Haznauenue:
IEeMOHCTpaIus
0JTHOBPEMEHHOCTH
MaJICHUs Pa3IMYHBIX TEJ B
pa3peKEHHOM BO3/IyXE,

(G YHKIHSI TIOAKITFOYCHUS K
BaKyyMHOMY HacoCy:
HaJn4yue,

TMHA TPYOKHU: HE MEHEee
80 cMm.,

PE3MHOBBIE TTPOOKH,
HHIIIICIIb: HAaJIN4IHeE,
KOJIMYECTBO TN B TpyOKe:
HE MEHee 3 IMIT.

[lap ITackass:
Haznauenwue:
IEeMOHCTpaIus epeaadn
MPOU3BOAUMOTO Ha
PKUJIKOCTD JaBJICHHS B
3aMKHYTOM COCYIE,
IEMOHCTpAaIUs o IbeMa
PKHJIKOCTH II0J JCHCTBHEM
aTMOoc(epHOTro JaBIeHMS,
METAUTAYECKUN JIHHIP
C OolpaBaMu, NOPUIEHb CO
[ITOKOM, ITOJIBIH
METAUTNYECKUI ap ¢
OTBEPCTHUSAMU: HAJTUIHE,
TUTMHA [WIAH]IPA: He
MeHee 22 cM,

MaMeTp I1apa: He MEeHee
8 cm

[[Tap ¢ xoIbLOM:
Haznauenue:
IeMOHCTpaIus
PaCIIUPEHUS TBEPIOTO
TeJa IPU HarpeBaHUH,
[ITATUB, METAJUIMYECKOE




KOJIBIIO C MY(TOM, map ¢
[ICTIOYKON . HAJIMUKeE,
JTMHA [IENIOYKHU: HE MEHEee
80 MM,

MaMeTp I1apa: He MEeHee
25 MM

L{nuHapBl CBUHIIOBBIE CO
ctpyroM: Haznauenue:
IEMOHCTpAIUs B3aUMHOTO
MPUTSKEHUS MEXKITY
ATOMaMU TBEPIBIX TeEI,
KOJIMYECTBO OJMHAKOBBIX
[WJIMHAPOB: HE MEHee 2
IT.,

MaTepua [HIKHIPOB:
CTaJb U CBUHELL,

KPIOYKH JJIS
[O/IBEIIMBAHUS: HAJTUIHE,
CTPYT, HaMpaBJIAIOIIas
TpyOKa: HAIMIWE
[TpuGop Jlenma:
Haznauenue: nis
MCCTIEIOBAHUS
3aBUCUMOCTHU
HaIpaBJICHUS
MHYKIIMOHHOTO TOKA OT
XapakTepa U3MEHECHHS
MAarHMTHOTO TIOTOKA,
CTOMKa C KOPOMBICJIOM:
HaJu4ue,

KOJTUYECTBO
QITIOMUHHUEBBIX KOJIEII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJICI[: HAJIMIne

Marsut 1yrooOpa3Hblit
IEMOHCTPALMOHHBIN:
Haznauenue:
JIEMOHCTpaIus CBOMCTB
MOCTOSIHHBIX MarHUTOB,
TUIT MarHuTa:
HaMarHU4eHHBIN OpYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYeHHE MOJIIOCOB
MarHuTa: HaJlnuue
MarsnuT nojaocoBou
IEMOHCTPALMOHHBII
(mapa): Haznauenwe:




IEMOHCTpAIHs CBOHCTB
MOCTOSTHHBIX MarHUTOB,
TUI MarHyTa:
HaMarHHYEHHBINA OPYCOK
MPSIMOJIMHEHHOU (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HavYCHHE MOJIOCOB
MarHuTa: HaJln4yue
CTpenku MarHUTHBIE Ha
mratuBax: HazHaueHue:
TeMOHCTpaIus
B3aMMOJICHCTBUS MOJIIOCOB
MarHUTOB, OPHUCHTALINN
MarHuTa B MArHUTHOM
mnoJie,

HAMarHMYEHHAasl CTPEJIKa:
HaJTU4He,

KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
M0JICTABKA: HATTMYUE
Ha6op
IEMOHCTPALMOHHBII
"JnekrpocTaTuka"
(amexTpocKomsl (2 mT.),
cynTaH (2 1T.), Hajoyka
CTEKJISTHHAS, MTaJ0uKa
YOOHUTOBAS, IITATHBEI
n30supyromue (2 mrT.)
MainHa snexTpodopHas
VTH BEICOKOBOJIBTHBII
ncTOYHMK: HazHaueHue:
TUTSI TTOJTyYeHUS
PIIEKTPUYECKOTO 3apsia
BBICOKOT'O TTOTEHIIMANA U
MOJTy4eHUSI HCKPOBOT'O
paspsina,

TUCKU HA CTOMKaX:
HaJu4ue,

KOJIMYECTBO JICHIEHCKIX
0aHOK: HE MCHEE 2,
M0JICTaBKA: HATMYUE
KomriekT npoBo10B:
Jlmuaa: He menee 500 MM
- 4 mt., 250 MM - 4 1T,
100 Mm - 8 mT.,
Ha3HAYCHHE: JJIS
MOJIKITIOUEHUS
IEMOHCTPAIIMOHHBIX




MpUOOPOB U
000py1I0BaHUS K
MCTOYHUKY TOKa, JJIsi
COOPKH IJEKTPHUECKUX
[ereii, BKIrogas
HIIEMEHTHI U3 PabOTHI
"IlocTostHHBIH
HIICKTPUYECKUHN TOK"

4.2.

Ob6opynoBanue st
1abopaTOPHBIX
pabot u
VIEHHYECKUX
OIBITOB (Ha 6aze
KOMILJIEKTOB JIJIsI
OI'D3)

[ITaTuB 1a00paTOPHBIIL C
epyKaTeNIsIMu

BECHI DJIIEKTPOHHBIE
MEH3YpKa, Tpeae
n3mepenus 250 mu
nuaamometp 1 H
nuHamometp S H
[UJIMH]IP CTAIbHOM, 25
cM3

[ATUHADP aTIOMUHUEBBIN
25 cm3

[TATUHAP aTIOMUHUEBBIN
34 cMm3

[IUJIMH]IP TIJIACTUKOBBIN 56
cM3 (U1 U3BMEPEHUs CUIIb
Apxumena)

npyxuHa 40 H/m
npyxuaa 10 H/m

rpy3bl 1o 100 r (6 wT.)
rpy3 HaOOPHBIH
YCTaHABIMBAET MACCy C
marom 10 T

MEpHas JIEHTa, JINHEHKa,
TPAHCTIOPTHUP

OPYCOK C KPIOUKOM H
HUTBIO

HaIIpaBJIAOIIast JIIMHOU
He MeHee 500 M.
J{0KHBI OBITH
o0ecrieueHbl pa3Hble

K02 PUITUEHTHI TPEHUS
Opycka 1o
HaIpaBJISONICH
CEKYHJIOMED
PIICKTPOHHBIN C JATYHKOM
HATIPABIISAIONIAS CO
IKAJION

OpYCOK JIepEBSIHHBIN C
MyCKOBBIM MarHUTOM
HUTSIHOW MasiITHUK C
rPY30M C MTYCKOBBIM




MarHUTOM H C
BO3MOXXHOCTBIO
W3MEHEHUs AJIMHBI HUTU
ppIyar

0JIOK ITOJBUKHBII

0JIOK HEITOIBHKHBIN
KaTOpUMETP

TEPMOMETDP

MCTOYHUK TUTAHUS
MOCTOSTHHOTO TOKa
(BBIIIPSIMUTEIB C
BBIXO/IHBIM HAIPSKEHUEM
36 - 42 B wim
OaTapeiHbIN OJIOK C
BO3MOXXHOCTBIO
PETYINPOBKHU BBIXOIHOTO
HATIPSKCHUS

BOJIbTMET
nByxmpenenbHbii (3 B, 6
B)

aMIiepMeTp
nByxnpenenbHbiin (0,6 A,
3A)

pesucrop 4,7 Om
pesuctop 5,7 Om
nmammouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peocrar) 1o 10 Om
COCTMHUTEITHHBIC
npoBoja, 20 mr.

KITIOY

HAOOpP MPOBOJOYHBIX
pe3ucTopoB plS
coOuparoras TMH3a,
(boKycCHOE paccTosiHUE
100 mm

coOuparomiast JIMH3a,
¢dokycHoe pacctosinue 50
MM

paccenBaroIIas TMH3a,
(hOKyCHOE pacCTOSTHUE -
75 MM

DKpaH

ONTUYECKAsI CKAMbS
cinaiin "Mojaeiab
npeamera'

OCBETHUTEIh
MOJTYIIAIHHJIP C
[JIAHIIETOM C KPYTOBBIM




TPaHCIIOPTUPOM
[TpuGop A n3ydyeHus
ra30BbIX 3aKOHOB
Kanumispsl
JludpakumonHas pererka
600 mTpuxoB/MM
JlndpakmonHas pemeTka
300 mTpuxoB/MM

3epkaio

JlazepHas ykazka
[lossiponn B pamke

[Llenu FOnTa

Karymka moTok

biox n1uonos

bJ10K KOHJIEHCATOPOB
Kommac

Maruut

DJICKTPOMArHuT

ONUIKH KEJIE3HbIE B
OaHke

TexHoornaeckas HaImpaBJICHHOCTb

1.

O06pa3oBaTEILHBIN
KOHCTPYKTOp JIJIst
MIPAKTHKU OJIOUYHOTO
[IPOrpaMMHUPOBAHUS
C KOMILJIEKTOM
TATYNKOB

PoGoToTexHn4eCKuit
HA0Op NpeHA3HAYCH IS
WU3yUCHHS OCHOB
POOOTOTEXHUKH, ACTaleH,
Y3JI0B 1 MEXaHU3MOB,
HEOOXOINUMBIX JUIS
CO3/IaHuUs
POOOTOTEXHUYECKUX
YCTPOMCTB.

HabGop npeacrasiser
co00I1 KOMILJIEKT
CTPYKTYPHBIX 3JICMCHTOB,
COCTMHHUTEITBHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUICCKUX
KOMITOHCHTOB.

Ha6op mo3Bossier
cobuparts (1
POTPaMMHPOBATH
coOupaemMble MOJEIH), U3
DIIEMEHTOB, BXOSIINX B
€ro COCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHHUUECKUX
YCTPOMCTB ¢
ABTOMATH3UPOBAHHBIM

YIIPaBJICHUCM, B TOM

1 mrr.

1 .




Y1CJIe Ha KOJIECHOM XOJY,
a TaK)K€ KOHCTPYKLUH,
OCHOBaHHBIX Ha
MCIIOJIb30BAaHUU Tepeay
(B TOM 4HCIIEe YEPBIIHBIX
1 3y04aThIX), a TAKKe
PBIYAroB.

CBETOIUOTHBIN
MaTPUYHBIN JUCIUIEH C
0eJI0H ITOICBETKOM Ha
KOHTpPOJIIEPE
KonnuecTBO mopToOB
BBO/Ia/BBIBOJIA HA
KOHTpOJUIEpE HE MEHee 6
KonnuecTBO KHOMOK HE
MeHee 4

OO011Iee KOTHYECTBO
PJIeMEHTOB: HE MeHee 520
[T, B TOM YHUCJIE:

1) mporpamMmMupyemblit
0JIOK yrpaBJeHUs,
KOTOPBIA MOKET paboTaTh
AQBTOHOMHO U B
MOTOKOBOM PEXHUME;

2) cepBOMOTOPBI

3) JaTYHMK CUIIBI

4) TaT4UK pacCTOSIHUA

S) naTYMK IBETA

6) akKyMyJIsiTOpHast
Oatapes

7) [InacTukoBbie
CTPYKTYPHBIE 3JIEMEHTHI,
BKJTFOYAsT
nephopupoBaHHbIE
DJIEMEHTBI: OaJIKH,
KyOHUKH, OCH U Balbl,
COCTMHUTEIIHHBIC
HJIIEMEHTHI K OCSM,
[IeCTEPHH,
MpeIHa3HAYCHHBIS IS
CO3JaHMSI YEPBSIYHBIX U
3yO4YaThIX mepead,
COEIMHUTENbHBIE U
KpEIEKHBIE 3JIEMEHTBHI;
7) I[Iporpammuoe
oOecreucHuE,
HCIIONIE3YEMOE IS
[pOrpaMMHUPOBAHUS
coOMpaeMbIxX




POOOTOTEXHUYECKUX
MOJIEJIEN U YCTPOMICTB,
TOCTYITHO JJIsi CKAUMBaHUS|
13 cetu HTepHer

O06pa3zoBaTEILHBIN
HA0Op MO0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KOMITIeKT 17151 M3ydeHus
OCHOB DJIEKTPOHHUKH U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
npeaHa3HauYeH IS
MPOBEJICHUS YIEOHBIX
3aHATUI IO DJIEKTPOHUKE
U CXEMOTEXHUKE C LIENbIO
M3ydeHus Haubosee
pacipoCTpaHEeHHOM
DJIEMEHTHOI 0as3kl,
[MPUMEHSAEMON TS
MH)KEHEPHO-TEXHUYECKOTO|
TBOPYECTBA YUAIIUXCS U
pa3paboTKU yueOHBIX
Mojenelt podoto. Habop
TOJI’KEH TO3BOJISTh
yUaluMcs Ha MPaKTUKE
OCBOUTH OCHOBHbBIE
TEXHOJIOTHH
[POEKTUPOBAHUS
[POOOTOTEXHHUUECKUX
KOMIUIEKCOB Ha IpUMepe
y4eOHBIX MoJIeneit
POOOTOB, a TaK)Ke U3YUYUTH
OCHOBHBIC TEXHHUECKHE
pelieHus B 001acTu
KHOEPHETUYECKHUX U
BCTPAMBAEMbBIX CHCTEM.

B coctaB KoMIIIEKTa
TOJIKEH BXOJIUTh HAbOp
KOHCTPYKTHUBHBIX
HIIEMEHTOB J1JIs1 COOpKHU
MaKeTa
MaHHITYJISITHOHHOTO
po6oTa, KOMIUIEKT
METAJUTNIECKIX
KOHCTPYKTHUBHBIX
PJIEMEHTOB JJIs1 COOpPKHU
MaKeTa MOOMJIBHOTO
poboTa u T.1I.

B cocraB KoMIUIeKTa
BXOJIUT Ha0OP

DJICKTPOHHBIX

1 mr.




KOMITOHEHTOB JIJISI
M3y4eHUs OCHOB
PIEKTPOHUKHU U
CXEMOTEXHHKH, a TaKKe
KOMIUIEKT MPUBOJIOB U
MaTIYNKOB PA3TUIHOTO
TUTIA 17151 pa3padOTKH
POOOTOTEXHUUECKUX
KOMILIEKCOB.

B cocTtaB komIIeKTa
TOJI’KHO BXOJIUTH: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
[T, CEPBOIIPUBO/]I
0OMIBIION - HE MeHee 4 1T,
CEpPBOIPHUBOJ MAJIBIN - HE
MeHee 2 IIT,
MH(paKpacHbIA JaTYHK -
HEe MeHee 3 T,
YJIBTPa3BYKOBOW JTATUHK -
HE MeHee 3 1T, JaTYUK
TEMIIEpaTyphl - HE MEHEE
1 T, TaTYNK
OCBCIIICHHOCTH - HE MEHEe
1 mT, HaGOp PNEKTPOHHBIX
KOMIIOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOJIMO/IBI PA3IUYHOTO
HOMUHAJa), KOMIUIEKT
MPOBOJIOB IS
OecImracaHoro
[POTOTUIIMPOBAHUS,
r1aTa 0ecIracqHoro
[POTOTUIIMPOBAHUS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOWCTRBO.

B coctaB koMIiekTa
TOJI’KEH BXOJIUTh
MPOrpPaMMUPYEMBIii
KOHTPOJLIED,
MPOrpaMMHUPYEMBIii B
cpene Arduino IDE unu
QHAJIOTMYHBIX CBOOOTHO
PacIpOCTPaHIEMbIX
cpenax pa3paboTKu.

[ [porpammupyemslii
KOHTPOJLIIEP JOJIKEH
00J1a1aTh TIOPTAMHU TSI
MOJIKITFOUEHUS IIUPPOBBIX




U aHAJIOTOBBIX YCTPOMCTB,
unTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nu
WiFi.

B cocTtaB kommiekTa
TOJI’KEH BXOJIUTH MOJIYJb
TEXHUYECKOT0 3peHUs,
peCTAaBIAIOMNN COO0H
BBIUMCIIUTEIHLHOE
YCTPOMCTBO CO
BCTPOEHHBIM
MUKPOIIPOIIECCOPOM
(koJ1-BO si7iep - HE MeHee 4
[IT, YaCTOTA SI/Ipa HEe
Menee 1.2 I'T1;, 00beM
O3V - ne menee 512 MO,
00bEeM BCTPOSHHOM
namsTH - He MmeHee 8 10),
MHTETPUPOBAHHOM
KaMepo (MakcuMasabHOE
paszpeleHue
BHJICOIIOTOKA,
nepe1aBaeMoro mo
unrepdeiicy USB - He
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Monynb TEXHUYECKOTO
BpeHMsl T0JHKEH 00J1a1aTh
COBMECTHMOCTBIO C
[Pa3ITUIHBIMHU
MPOrPaMMHUPYEMBIMU
KOHTPOJIJICPAMH C
MOMOIIbIO HHTEP(HEHCOB -
TTL, UART, 12C, SPI,
Ethernet. Monynb
TEXHHYECKOTO 3PCHHUS
TOJI’KEH UMETh
BCTPOEHHOE ITPOrPAMMHOE
oOecreyeHne Ha OCHOBE
ONEPALIMOHHOW CHCTEMBI
Linux, mo3BoJIstoIIee
OCYVILIECTBIISATh HACTPOUKY
CHUCTEMbI MAIIIMHHOTO
00yJYeHUs TapaMeTPOB
HEHPOHHBIX CETEU I
0OHapy>XeHHSI 00BEKTOB,
OTIpeICIICHUS UX
napaMeTpoB U




nanpHelmen
HICHTU(UKAITIH.
KoMIeKT nomkeH
o0OecrieunBaTh
BO3MOXKHOCTh U3y4YCHHUS
OCHOB pa3paboTKu
MPOrPaMMHBIX U
arnmapaTHBIX KOMIUIEKCOB
WH)XCHEPHBIX CHCTEM,
perieHuit B chepe
"NuTepHeT Bemen'", a
TaKXe PEIICHUI B
001acTi pOOOTOTEXHUKH,
VCKYCCTBEHHOT'O
WHTEIJICKTA ¥ MAITUHHOTO
00yJYeHUSI.

KommnbrorepHoe 000pynoBaHue

1

HoyTt0Oyk

Dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIO9aeMas
KJIaBHATYypa: HAIUYHUE;
Pycckas packnaaka
KJIABHATYPHI: HAJTNYHE;
/lnaronainp sKkpaHa: HE
MeHee 15,6 1r0iMOB;
Paszpenienue skpana: He
Menee 1920 x 1080
MMUKCEIICH;

KonnuectBo saep
mpoliieccopa: He MeHee 4;
KonnyecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yacToTa
npoiieccopa: He MeHee |
[T

MakcuMaiabHas TaKTOBas
HacToTa Mpoleccopa: He
Mmenee 2,5 I'T;
Komi-nmamsite nporeccopa:
He MeHee 6 MoOaliT;
O0BEM yCTaHOBJIEHHOM
ONEpPaTUBHON MaMATH: HE
MeHee 8 ['0aiT;

O0BeM ToIIepKIBAEMOM
OTIepaTUBHON MaMSTH (1]
BO3MOXKHOCTH
pacIIMpeHysl): HE MEHEe
24 T'Gaiir;

O0beM HakomuTens SSD:




He meHee 240 I'0aiiT;
Bpemst aBTOHOMHOM
paloThl OT OaTapeu: He
MeHee 6 JacoB;

Bec HoyTOYyKa C
YCTaHOBJICHHBIM
AKKyMYJIITOpOM: He Ooliee
1,8 xT;

Buemnuit uarepdeiic
USB crangapra He HUXKE
3.0: He MeHee Tpex
CBOOOIHEIX;

Buemnuit uarepdeiic
LAN (ucnonb30BaHue
NepEeXOIHUKOB HE
PEYCMOTPEHO):
HAJINYHE;

Hanuuue moayneit u
uHTEpQeiicoB
(Mcnosb30BaHKE
NepEeXOIHUKOB HE
npeaycMoTpeHo): VGA,
HDMI;

becripoBoiHas CBs3b
'Wi-Fi: nanmuane c
MOJIEP>KKOM CTaHAapTa
IEEE 802.11n unn
COBpPEMEHHEE;
'Web-kamepa: Hann4ue;
Manumnynsatop "Mbib":
HAJTNYHC;
[IpenycTanoBneHHas
OTIepaIMOHHAs CUCTEMA C
rpaduyecKkum
M10JIb30BATEIHCKIM
uHTEpdeiicom,
oOecrneunBaromias pabory
pacrpocTpaHeHHbIX
00pa3oBaTEIIbHBIX U
00I11eCUCTEMHBIX
[PUIIOKEHUI : HAJTUYHE.

MOV (npunrep,
CKaHep, KOIup)

Tun ycrpoiicta: MOY
(pyHxMM neyatw,
KOITUPOBaHUS,
CKaHUPOBAHUA);

@dopmat Oymaru: He
MeHee A4;

[[BeTHOCTB: YepHO-OEIBIN;
TexHonorus nevaTu:

1 mrr.

1 .




nazepHas
MaxkcuMaabsHOE
pa3pelieHue nevyaTu: He
MmeHee 1200 x 1200 Touek;
Untepodeiic: Wi-Fi,
Ethernet (RJ-45), USB.

Tabnuya N 2

NPO®UIbHBIN KOMILJIEKT OBOPYJTOBAHUS

N HaumenoBanue Kpatkue npumepHbie KomnuectBo enunnn; | KoiamduecTBo e xMHUIL
00OpyIOBaHUSl  |[TEXHUYECKHE XapaKTePUCTUKH| AJIs MPO(GUIHLHOTO JUTSE PO HUITIEHOTO
KOMILJIEKTa KOMILJIEKTa

(ob1eoOpazoBaTenbHble] (MATOKOMIUICKTHBIE
OopraHu3aiuu, He  |[001eo0pa3oBaTEIbHBIC
SABIISIFOLIUECS OpTaHHU3aIUH), /1. U3M.

MaJOKOMIUIEKTHBIM),
ell. U3M.
HbA30BAS (OBA3ATEJIBHAS YACTD)

ECTGCTBCHHO-Hay‘IHaH HaIIpaBJICHHOCTDb

1. [udporas
mabopaTopust 1Mo
OMOJIOTUU

(yueHuueckas)

ObecneunBaeT BBIOJIHEHUE
mabopaTopHBIX paboT Ha
ypOKax 1o OUOJIOrHH B
OCHOBHOM LIKOJIE U
[TPOEKTHO-UCCIIE0BATEIBCKON
NesATeTbHOCTH YYaIlIuXCs.
KoMIuiekranus:
becnpoBoHON MYIBTHAATIUK
M0 OMOJIOTHH ¢ 6-F0
BCTPOCHHBIMH JIATYUKAMM:
JlaT4MK BIAXXHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

/IaT4YMK OCBELIEHHOCTH C
TMana3oHOM U3MEPEHHUS He
yxe ueM ot 0 10 180000 nx
Jlatuvk pH ¢ nuamnaszonom
n3MepeHus He yxke 4em oT 0
no 14 pH

JlaTuuk TemiepaTypsl ¢
Mara3oHOM U3MEPEHHUS He
yxe yem oT -20 go +140 C
JlaTunk

PIEKTPONPOBOIMMOCTH C

3 mT.

2 IIT.




Muana3zoHaMH U3MEpPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxkCwm; ot 0 10
20000 MkCm

JlaTuMK TEMIIEpATypBI
OKpY>KaroIleu cpeibl ¢
TUana3oHOM U3MEpEeHHsI He
yxe yeM oT -20 1o +40
AKCecCyaphbl:

Kabens USB
COCIMHUTEIILHBIN

3apsiTHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJICTBO IO
PKCITTyaTau MuQpoBOii
nmabopaTopuun

[{udposas BugcoKamepa ¢
METaNTNYECKUM IITATUBOM,
paspemenue He menee 0,3
Muke

[IporpamMMHOe oOecnieueHre
MeTtonnueckue
pexomeHaanuu He meHee 30
pabot

YakoBka

Hanuuue pyccKosS3bI9HOTO
caiiTa NOJJEPKKHU, HATTMIHE
BUICOPOJIUKOB.

[{udposas
mabopaTopwst 1Mo

XUMUU
(yueHuueckas)

OOecreunBaeT BBIOJHEHNE
abopaTOpHBIX padOT MO
XMMHH Ha ypOKaxX B OCHOBHOM
[IKOJIC U
[MPOEKTHO-UCCIIEI0BATEIBCKOM]
eSATeNTbHOCTH YYaIlIUXCS.
KoMIuiekTanus:
becnipoBoHON MYITBTHAATIUK
110 XUMHU C 4-Ms
BCTPOCHHBIMH JIATYUKAMM:
/laTuuk pH ¢ nnanaszonom
n3MepeHus He yxke 4em oT 0
no 14 pH

JlaTark BBICOKOM
TEMIEPATyphI (TEPMOTIAPHBIiT)
C AMana3oHOM M3MEpPEHUs He
yxke ueM oT -100 1o +900 C
JlaTunk

QJICKTPOIIPOBOAUMOCTH C

3 mT.

2 IIT.




uana3oHaMHu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxkCwm; ot 0 10
20000 MmxCwm

JlaTuMK TEMIIEpATypBI
IUIATHHOBBIN C THAa30HOM
M3MEpEeHus He yke 4eM oT -30
mo +120 C

OTnesIbHbIE JATYUKH:
JlaTunk onTHYeCKOU
IUIOTHOCTH 525 HM
AKceccyaphl:

Ka6enr USB
COCIUHUTEIbHBIN

3apsiIHOE YCTPOMCTBO €
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpartkoe pykoBOACTBO 1O
PKCIUTYaTaIuu IUGPOBOMA
nmabopaTtopuu

Ha6op mabopaTopHoit
OCHACTKH

[IporpamMMHOe oOecrieueHne
MeToamuecKre
pekoMeHnanuu He menee 40
pabot

Hanuuue pyccKosS3bI9HOTO
caiiTa NOJJIEPKKU

Hanudre BUACOPOIMKOB.

[{udposas
mabopaTopwst 1Mo

buzuke
(yueHuueckas)

ObecnieunBaeT BBIOJIHEHUE
PKCTIIEPUMEHTOB 10 TEMaM
Kypca (QU3HKH.
Komrmnekranus:
becripoBogHON MYJIBTHIATYUK
o (husuke ¢ 6-10
BCTPOCHHBIMU JIaTYUKAMMU:
[{ndposoit gaTunk
TEMIIEpATYyphI C TUANA30HOM
3MepeHus He yke 4eM oT -20
mo 120 C

[{ndposoit gaTunk
A0COIOTHOTO JJaBJICHHUS C
TMara3oHOM U3MEPEHHS HE
yke yeM oT 0 go 500 klla
J/[aTYMK MAarHUTHOTO MOJIS C
TMara3oHOM U3MEPEHHUS He
yxe yeM oT -80 1o 80 MTn

I[aT‘-II/IK HAIIPAXKCHUA C

3 mT.

2 IIT.




uana3oHaMHu U3MEPEHUs He
yxe yeM oT -2 1o +2 B; ot -5
mo +5 B; or -10 1o +10 B; ot
-15 o +15 B

JlaT4MK TOKA HE YK€ 4YEM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
MoKazaTeIsiMU HE MEHEe YeM:
+/-2 g, +/-4g,+/-8¢
OtaenbHbIC YCTPOMCTBA:
USB ocuumnorpag He MeHEe
2 kaHana, +/- 100 B
AKCecCyaphbl:

Kabens USB
COEMHUTENBHBIN

3apsIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykTop st
[POBEACHUS HKCIIEPUMEHTOB
KpaTkoe pykoBOICTBO IO
PKCIUTYaTaluu 1UGpoBoit
mabopaTtopuu

[IporpamMMHOe oOecrieueHne
MeTtonnueckue
pexomenaauuu (40 padbor)
Hanuuue pyccKosS3bI9HOTO
caiiTa NOJJIEPKKU

Hanuuue BUACOPOITHKOB.

KomnpioTepHoe 000pyioBaHUE

4.

HoyTOyk

DopM-hakTop: HOYTOYK;
KecTkas, HeoTKIIFOUaecMas
KJIaBHATypa: HaJln4yue;
Pycckas packnanka
KJIaBUATYPhI: HAJTUYUE;
JluaroHaib SKpaHa: HE MEHee
15,6 mroMMoOB;

Paspernienne skpana: He
MmeHee 1920 x 1080 nukceneit;
KosmmuecTBo siaep
Mporeccopa: He MeHee 4;
KoianuecTBO MOTOKOB: HE
McHee §;

bazoBas TakTOBas yacToTa
npoueccopa: He MeHee 1 I'T;
MaxkcuManbHast TaKTOBast

4JaCcTOTa Ipoueccopa: HE

3 mrT.

2 IIT.




meHee 2,5 I'T';
Ksmi-mamsats npoueccopa: He
MeHee 6 MoaiiT;

O0BEM yCTaHOBJICHHOM
OIIEPATUBHON MaMATH: HE
MeHee 8 ['6aiiT;

O0BeM noaepKUBaEMOit
OTepaTUBHON MaMATH (15
BO3MO>XHOCTH PacIIMpEHUs):
He MeHee 24 '0aliT;

O6bem HakonuTenss SSD: He
Mmenee 240 ['6aiiT;

Bpemst aBTOHOMHOM paboThI
oT OaTapeu: HE MeHee 6
4acoB;

Bec HOyTOYKa C
YCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He Ooree 1,8
KT;

Bremnwnii uatepdeiic USB
cTaHaapTa He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnuit uarepderic LAN
(ucmonbp30BaHMe
MEPEXOIHUKOB HE
[PEeTyCMOTPEHO): HAINYHE;
Hanuune monynei u
nHTep(deiicoB
(ucnonb3oBaHUE
MEepPEeXOTHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnpoBognas cBsizp Wi-Fi:
HaJINYKE C MOAJICPKKON
crangapta IEEE 802.11n unun
COBPEMEHHEE;

'Web-kamepa: Hanmuuue;
MaHunynsTop "Mplib":
HaJI4uue;
[IpenycraHoBiieHHAs
oIepalMoOHHas CUCTEMA C
rpaduuecKuM
[10JIb30BaTEIbCKUM
uHTEpdeiicom,
obOecnieunBaromas paborty
pacrpocTpaHeHHBIX
00pa3oBaTeNIbHBIX U
00IIeCUCTEMHBIX
MPUITOKEHUN :




HaJIMYHC.

5. M®YV (mpunrep,
CKaHep, KOIup)

Tun ycrpoiictBa: MOY
(pyHKUIMU neyaTH,
KOIIMPOBAHU,
CKaHHPOBAHMUA);

@dopmat Oymaru: He MEHee
A4;

[[BeTHOCTB: YepHO-OeIbIi;
TexHonmorus nevaru:
nazepHas

MaxkcumanbHOE pa3pelieHue
nevyatu: He MeHee 1200 x
1200 Touek;

Wutepdeiicr: Wi-Fi, Ethernet

(RJ-45), USB.

1 mT.

1 .

OIOJIHUTEJIbBHOE ObOPYIOBAHUWE

EcTecTBEeHHO-Hay4Hasl HAPaBJICHHOCTh

1. [Hudposas
maGopaTopus o

OuoJIOruun
(yueHudeckas)

O0ecreunBaeT BHITOJIHEHUE
1abopaTOpPHBIX pabOT Ha
YpOKax 1o OMOJIOTHHU B
OCHOBHOM LIKOJIE U
[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeATEeIbHOCTH YUYaIlluXCS.
Kommnekranus:
becrpoBOAHON MYJIBTUAATYUK
o Ouojoruu ¢ 6-10
BCTPOCHHBIMU IaTYUKAMMU:
JlaTyuK BIaKHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

J[aT4rK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHHS HE
yxke yeM ot 0 7o 180000 nx
/latuuk pH ¢ nnanazonom
3MepeHus He yxe ueM oT 0
o 14 pH

JlaTurK TeMIepaTypsl ¢
TMaIla30HOM U3MEPEHMUSI HE
yxe ueM oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
uara3oHaMy U3MEPEHUs He
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTurk TEMIIEpaTypsl
OKpY>Karolleu Cpeibl ¢

aruarna3soHoM M3MCPEHUSA HE

1 mrT.

1 mrr.




yke ueM oT -20 1o +40
AKceccyaphl:

Kabens USB
COEIMHUTEIIbHBIN

3apsiIHOE YCTPOIMCTBO C
kabesem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 10
PKCTUTYaTaIuu IUGPOBOA
nmabopatopuu

[{ndposas BuacOKamepa ¢
METATHICCKUM IIITATHBOM,
pa3pemienue He menee 0,3
Mvke

[IporpamMMHOe oOecrieueHne
MeTtoanueckue
pekomeH1anuu He Menee 30
pabot

'YakoBka

Hanuune pyccKos3bI9HOTO
caiiTa MoAJIeP>KKH, HATTHUNe
BHJICOPOJTUKOB.

[udposas
maGopaTopus o
XUMHU

(yueHndeckas)

OO0ecreYrBaeT BLIIOJHEHUE
11abopaTOPHBIX pabOT 1O
XUMUU HA YPOKax B OCHOBHOU
[IKOJIE U
[MPOEKTHO-UCCIIEIOBATEILCKOM
NEeATeTLHOCTH YYaIIuXCs.
Komiiekramms:
becripoBogHON MYJIBTHIATYUK
10 XUMHUU C 4-Ms
BCTPOCHHBIMH JIATYNKAMM:
/latuuk pH ¢ nnanaszonom
M3MEpeHHs He yxe ueM oT ()
o 14 pH

/[aT4YHK BBICOKOH
TeMIIepaTypbl (TepMOIIapHbIi)
C AMana3oHOM MU3MEpPEHUs He
yke gem oT -100 1o +900 C
JlaTunk
PIEKTPOIPOBOMUMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTurK TEMIIEpaTyphl
IUIATHHOBBIN C THAa30HOM

M3MeEpeHus He yxe yeM oT -30

1 mrT.

1 mrr.




mo +120 C

OTaeNpHbIE TaTYNKHU:
JlaTuuk ONTUYECKOM
[JIOTHOCTHU 525 HM
IAKceccyaphl:

Kabens USB
COEMHUTENBHBIN

3apsiIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O
PKCIUTyaTaluy HUPPOBOH
nmabopaTtopuun

HaGop mabopaTopHoii
OCHACTKH

[IporpammHOe obecrieueHue
MeToanuecKkue
pexomeHaanuu He meHee 40
pabot

Hanuune pyccKos3bI9HOTO
caiiTa MoAePKKH

Hanvure BUACOpOIUKOB.

[udposas
maGopaTopus o

buzuke
(yueHndeckas)

OObecmeunBaeT BBIOJIHEHUE
PKCIIEPUMEHTOB 10 TeMaM
Kypca (pU3UKH.
KoMIuiekranus:
becnipoBoHOM MYIBTHAATIUK
Mo pU3HKe C 6-10
BCTPOCHHBIMH JATYNKAMH:
[{udposoii naTunk
TEMIIEpATyphI C TUAMa30HOM
3MEpEeHUs He ke ueM oT -20
o 120 C

[{ndposoit gaTank
A0COJIIOTHOIO JJaBJIEHUS C
TMana3oHOM U3MEpEeHHsI He
yxe ueM oT 0 10 500 kIla
JlaTuuK MarHUTHOTO TIOJIS C
TMara3oHOM U3MEPEHHS He
yke yeM oT -80 1o 80 mTn
JlaTuMK HanpsKEHUS C
uana3oHaMHu U3MEPEHUs He
y>ke 4em oT -2 10 +2 B; ot -5
mo +5 B; or -10 1o +10 B; ot
-15 1o +15 B

JlaTuuk TOKa HE YK€ YeM OT
-1 no+1 A

JlaTunk akcenepoMeTp ¢

1 mrr.




[MOKa3aTEeIsIMU HE MEHEE YEM:
+/-2 g +/-4 g, +/-8¢g
OTtnenbHBIE YCTPONCTBA:
USB ocmmmiorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Kabens USB
COCIUHUTEIbHBIN

3apsiIHOE YCTPOMCTBO €
kaOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Konctpykrop s
[IPOBEICHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCITTyaTaluu UQpoBoit
nmabopaTopuu

[IporpamMMHOe oOecrieueHne
MeTtoanueckue
pexomenaanuu (40 padbor)
Hanuune pyccKos3bI9HOTO
caiiTa MoAePKKH

Hanvure BUACOpOIUKOB.

[udposas
maGopaTopus o

buznonoruu
(mpoduITbHBII
YPOBEHD)

OOecrneunBaeT MPOBECHHUE
vcciieIoBaHus 110
(yHKIIMOHUPOBAHUIO
YeJIOBEUECKOT0 OpraHu3Ma.
Komrmnekranus:
becripoBogHON MYJIBTUIATYUK
10 (hU3HOJIOTHH C 5-10
BCTPOEHHBIMH JATYUKAMH:
JlaT4MK apTepUaAIBLHOTO
nasnenus (0...250 MM pT. cT.)
/laTyuk nynbca ¢ AMana3oHoOM
M3MEpeHHs He yxke ueM ot 30
o 200 ya/muH

JlaTuuk TeMIepaTypsl Teia ¢
TMara3oHOM U3MEPEHHS HE
yxe ueM oT +25 o +40 C
JlaT9uK 9aCTOTHI JBIXaHUS C
TMana3oHOM U3MEPEHHUS He
y>xe ueM oT 0 10 100
LIUKI0B/MHUH

JlaTuMK yCKOpEHHs ¢
nmokasareismu +/- 2 g; +/- 4 g;
+/-8 g

OTaenbHBIE YCTPOMCTBA:
Jlatank OKI' ¢ nuanazornom

M3MCPCHUSA HEC YIKE€ YCM OT

1 mrr.




-300 10 +300 MB)

/latuuk pH ¢ nnanazonom
M3MepeHus He yxxe 9yem oT 0
o 14 pH

JlaTuuk cunomep ¢
TUara3oHOM U3MEPEHHS HE
yke ueM oT -40 1o 40 H
JlaTark OCBEIIEHHOCTH C
TMara30HOM U3MEPEHHUS He
yxe yeMm oT 0 1o 180000 nk
AKCeccyaphl:

Kabens USB
COCIMHUTEIILHBIN

3apsiIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykTop st
[MPOBEACHUS HKCIIEPUMEHTOB
KpaTkoe pykoBOICTBO IO
PKCITTyaTauu MuQpoBOit
nmabopaTopuun
[IporpamMMHOe oOecrnieueHne
MeTtonnueckue
pekoMeHanuu He menee 20
pabot

Hanuune pyccKos3bI9HOTO
caiiTa MmoAIePKKH

Hanvure BUAEOpOIUKOB.

[{udposas
maGopaTopus o

OKOJIOTMH

OOecrneunBaeT MPOBEICHNUE
y4eOHOr0 FKOJIOTHYECKOT0
MOHUTOPHUHTA
MHCTPYMEHTAJIbHBIMU
MeTonamu. HaGop
[IPUMEHSETCS PU U3YyUEHUN
DKOJIOTHHU, OMOJIOTUH, XUMHH,
reorpaduu U
[IPUPOOBEICHUS, a TAKKE
11s1 UHAVMBUYaJIbHbIX
VCCIIE0BAHUS U IPOSKTHOU
NEeATEeNbHOCTH IIKOJIBHUKOB.
Komrmnekranus:
becrpoBOAHON MYJIBTUAATYUK
10 9KOJOTHYECKOMY
MOHUTOPHHTY C 8-10
BCTPOCHHBIMH JTATYNKAMM:
JlaTuMK HUTPAT-UOHOB
JlaT4MK XJIOPHUI-HOHOB

/latuuk pH ¢ nnana3zonom
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n3MepeHus He yxe 4yem oT 0
o 14 pH

JlaT4MK BIAXKHOCTHU C
TMana3zoHOM U3MEpEeHHUs
0...100%

J/[aT4YMK OCBEHIEHHOCTH C
TMana3oHOM U3MEPEHHUS HE
yxe yeMm oT 0 1o 180000 nk
/laTyuk Temiiepatypsl ¢
TUana3oHOM U3MEpEeHHsI He
yxe ueM oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
uana3zoHaMH U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTuuk TeMIepaTypsl
OKpY>Karolleu Cpeibl ¢
TMana3oHOM U3MEpEeHHs He
yxke ueM oT -20 1o +50 C
OTnenpHBIC JATUYUKU:
JlaTurk 3ByKa ¢ GyHKIHEH
MHTETPUPOBAHUS C
TMara3oHOM U3MEPECHUS
JacTOT He MeHee 4eM OT 50
' mo 8 kI

JlaTuuK BIa)KHOCTH TOYBBI C
TUara3oHOM U3MEPEHHS HE
yke yeM ot 0 1o 50%
JlaTuuk KuciIopoaa ¢
nuana3oHoM u3mepenus ot 0
o 100%

JlaTurK OoNTHYECKOM
[JIOTHOCTHU 525 HM

JlaTurK ONTHYECKOM
10THOCTH 470 HM

JlaTyuk TypOUIUMETp C
TMana3oHOM U3MEpEeHHsI He
yke yeM ot 0 7o 200 NTU
/laTyuK OKUCH yriiepoja ¢
TMara30HOM U3MEPEHHUS HE
yxe yeM ot 0 1o 1000 ppm
AKcCeccyaphl:

Kabens USB
COCITMHUTEIIbHBIN (2 IT.)
3apsiIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1




Low Energy

CtepKeHb 1S 3aKPETICHUS
TaTYMKOB B IITATHUBE
KpaTkoe pykoBOJCTBO 1O
PKCILTyaTaluy HU(pPOBOH
nmabopaTtopuu
[IporpammHOe obecrieueHue
MeToanuecKkue
pekoMeHanuu He meuee 20
pabot

YIakoBka

Hanuure pyccKosi3pIMHOTO
caiiTa IOAJEPKKHU, HAJTUUHE
BUICOPOJIMKOB.

MuKpocKoI
UG poBOI

Tun Mukpockorna:
OMOJIOrNYeCKUi

Hacanka mukpockomna:
MOHOKYJISIpHAs

Haznauenwue: 1abopaTopHbIii
MeToa uccie0BaHus:
CBETJIOE T0JIE

Matepuan ONTHKU:
OIITHYECKOE CTEKIIO

Y BenMYeHue MUKPOCKOIIA,
Kkpat: 64 - 1280

Oxymsipsl: WF16x
OO0BexTuBHL: 4%, 10X, 40xs
(moanpY>KMHEHHBII)
PeBosibBepHast TOJIOBKA: Ha 3
00BEKTHBA

Tun moCBeTKU: 3epKaio UK
CBCTOHO]T

PacmosioykeHue MoICBETKH:
BEPXHSIS U HUKHSS
Martepuan Kopiryca: MeTajul
[IpeameTHBI cTONMHK, MM: 90
McTounuk nutanus: 220 B/50
[

Uucio meramukcenei: 1

1 mT.

1 mrT.

Ha6op OI'D o
XUMHAN

B HaGop BXOAST BeChl
1TabopaTOPHBIC AITEKTPOHHBIE
200 r, cnupTOBKa
nmabopaTopHasi, BOpOHKa
KOHHUYECKas, MaJovKa
CTeKJIsiHHas1, mpobupka [1X-14
(10 mTyK), cTakaH BBICOKHIA C
HocukoM BH-50 ¢ meTkoii (2

[TYKH), IAJIAHIP

1 mT.
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M3MEPUTENBHBIN 2-50-2
(CTEKJIIHHBIH, ¢ TPUTEPTON
KPBIIIKOH ), IITATUB TSI
poOupok Ha 10 rHe3 I, 3aKuM
POOUPOYHBIHA,
[naresnb-ioxeuka (3 mrykn),
Ha00p (h1aKOHOB IS
XpaHEHUsl PaCTBOPOB U
peakTHBOB (00beM QuiakoHa
100 M1 - 5 KOMILIEKTOB 110 6
mTyK, 00beM ¢uakona 30 mi -
10 KOMITJIEKTOB 110 6 MITYK),
[WINHAP U3MEPUTETBHBIH ¢
HocukoM 1-500 (2 mTykn),
ctakaH Beicokuit 500 mi (3
TYKH), HA0OP epIeit ais
MBITBS TIOCY/IBI (€I ISt
MBIThsI IPOOUPOK - 3 MITYKH,
epIil SISt MBIThSI KOJIO - 3
MTYKH), XajgaT Oenbrit X/0 (2
LITYKH), IEPYATKH PE3UHOBBIE
XUMUYECKHE CTOHKHE (2
[ITYKH ), OYKH 3AIIUTHBIE,
bunbTpel 6ymaxkusie (100
[ITYK), TOPIOYee JIJIs
criupToBok (0,33 ).

B cocraB Habop BXOIAT
[PEaKTUBBI: aIIOMUHUH,
DKEJIe30, COJISIHAs KUCJIOTa,
METUIIOPAaHXK, peHOonPTaNIeHH,
aMMHaK, IEPOKCH]T BOJOPO/Ia,
HUTpaT cepedpa u Jipyrue; B
o011eil crnokHOCTH - 44
pa3IMYHbBIX BEIIECTB,
MCTIOJIB3YEMBIX IS
COCTaBJICHUS] KOMILJIEKTOB
[PEaKTHBOB TPH MPOBEICHUN
HK3aMEHAI[MOHHBIX
HKCIIEPUMEHTOB IO KYpCY
[IKOJIbHOW XMMHMH.

YuebHas
maboparopust 1o
HEMPOTEXHOJIOTUU

B cocraB BXonsT:

Cencop Tun 1 e menee 1
[IIT., 00€CIIEYNBAET
BO3MOKHOCTB PETUCTPAIIUN
CUTHAJA JIEKTPUUYECKON
QKTHBHOCTH MBIIIII
(anekTpoMuorpammsl, IMI).
Peructpanus nomkHa
OCYIIECTBISIETCS

1 mT.
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HEWHBA3UBHO, CYXHUMHU
DIIEKTPOIAMH.
B03MOXHOCTBIO KPETUICHUS K
pyKe 4esnoBeKa, 4To J0KHO
TaBaTh BO3MOXKHOCTh
PETHCTPUPOBATH
DIIEKTPUUIECKYIO aKTHBHOCTH
MBIIIBI B 00JIACTH, HAJ|
KOTOPOH pacrosaraercs
kperuienue. [Ipu HanpsoxeHun
MBIIIIIBI TOJIKHA OBITH
o0ecreyeHa BO3MOKHOCTh
HAOIOACHUS TTy9HOCTH
curHana (T.e. MPUCYTCTBUE
OMI'), npu paccrnabiieHuu
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1
11T., 00ecreYnBaeT
BO3MOYXHOCTh PETUCTPAIIUU
CUTHala
¢doromnernsmorpammsl (PIII)
ONTUYECKUM ITyTEM, 32 CUET
M3MCHCHHS OTPAXKECHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSETCS
10/ BO3/ICMCTBUEM ITYJIbCOBOU
BOJTHBL. CEHCOp AOMIKEH OBITh
o0ecreyeH BO3MOKHOCTBIO
KpPETUICHHS K TIOYIICUKe
Majblla YeIoBeKa.

Cencop Tun 3 He menee 1
IT., 00ecreuynBacT
BO3MOYXHOCTh: PETHCTPAIIUN
CUTHala
DIICKTPOKAPIHOTPAMMBI
(OKT") He nHBa3UBHBIM
CcIIocooomMm;

peructpanuu I, 11 u 111
OTBEJICHUH; TIOJKIIIOYEHUS
HIIEKTPOJIOB K CEHCOPY C
[TOMOLIbIO COETUHUTENbHBIX
[IPOBOJIOB, 000PYJOBAHHBIX
TouchProof pazremamu.
Cencop Tun 4 ne menee 1 mir.
o0ecreynBaeT BO3MOKHOCTb!
[peruCTpaIy CUrHasia
KOXHO-TaJIbBAHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOTr0 OCYIIECTBIISIETCS Ha




[MOCTOSIHHOM TOKE;
[TOIKJTFOUCHUS K TEITy
YEeJIOBEKA C TIOMOIIBIO CYXUX
HIIEKTPOI0B, OJKIIOYCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBIISETCS C ITOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IIIT., 00CCIICUNBACT
BO3MOYKHOCTh: pErCTpaliui
CHTHAJIa DIIEKTPUUECKON
akTHBHOCTH Mo3ra (O3I) ¢
[MOMOIIBIO CYXUX
HEWHBA3UBHBIX AJIEKTPOIOB;
pPETHCTPAINH YICKTPUUECKOMN
AQKTUBHOCTH Pa3HBIX JI0JIEH
MO3Ta; TOAKITIOYCHHSI
PIIEKTPOIOB K CEHCOPY C
[MOMOIIBIO COSTUHUTEIILHBIX
[TPOBOIOB, 000PYIOBAHHBIX
TouchProof pazsemamu;
3aKperyICHUs 3JIEKTPOJOB Ha
[MOBEPXHOCTHU TOJIOBEHI.
Cencop Tun 6 He meHee |
IIIT., 00CCIICYNBACT
BO3MOYXHOCTh: pErHCTpaIlul
CUTHaJIa KOJICOaHUs TPYIHOM
kieTky (CeHcop AbIXaHUA);
OTIPEICIICHUS YaCTOTHI
TTBIXaHUS.

YcTpoiicTBo 115 coopa
TaHHBIX OT CEHCOPOB U
repe1adyn Ha MepCOHAIbHBIN
KOMITBIOTEp 0OecTeunBaeT
BO3MOKHOCTH COOpa JTaHHBIX
OT MOJIKJIFOUEHHBIX K HEMY
CCHCOPOB H OTIIPABKY
MoJTy4eHHBIX JaHHbIX Ha [1K.
[lokt0ueHuE LIEHTPAIBHOTO
Moy k ITK ¢ momorisio
USB-ka0ens. LlenTpaibHbIi
MOYJIb UMEET HE MeHee 1
IIIT.: TaJIbBAHUYECKYIO
n3ossinuio ot [K.
[leHTpasibHBIN MOIYIb
o0ecreYnBacT BO3MOXHOCTh
0JIHOBPEMEHHOTO
MOJKJIIOYEHUS BIUIOTE 10 4
ceHcopoB. Kaxaplii n3 BXOJ0B




[{eHTpaaTbHOTO MOAYJISI HIMEET
raTbBAaHUYECKYIO U30JISIINIO
(oOecreueHre MeKKaHAIBHON
rajgbBaHUYECKON U30JISIINAN).
[lonkntoueHue CEHCOPOB K
[{eHTpalbHOMY MOTYJTIO
OCYILIECTBISETCA C IOMOIIbIO
CrielMaTu3uPOBAHHBIX
pazbemoB tuna LEMO,
00eCcIeYnBarOIINX
[IPABIJILHOCTb MTOIKITFOUCHUS
pa3beMa M CHIDKAIOIINX PUCK
CJIy4ailiHOTO KacCaHHUs
Pa3bEMOB TOKOIIPOBOISIIIIMX
JacTeil, a TakxKe
00ecTIeUnBaIONINX 3aAIUTY OT
HECAaHKIIMOHUPOBAHHOTO
[TOIKJTFOUCHUS K
[MPOU3BOJILHBIM YCTPOUCTBAM.
Monaynpb "Knonka" He menee 1
IIT., 00ecIIeunBacT
BO3MOKHOCTB: Pa3METKH
PETHCTPUPYEMBIX CUTHAIOB U
OTMEYATh HE MEHEe 3-X
Pa3TUYHBIX KaTerOpuu
COCTOSIHUM.

Y CTpONCTBO, BXOAIIEE B
cocTaB JabopaTopuu, TOJKHO
oOecreurBaTh BO3MOXKHOCTh
pErucTpany apTepuaIbHOro
TaBJICHUS.

[IporpammHOe obecrieueHue
(manee - I10). JomxHO
o0ecrneynBaTh BU3yaIn3aIuio
11 00paboTKy
PETHCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
TOJDKHO COCTOSITh U3 BKJIAJOK,
KaKJ1ast 13 KOTOPBIX
COJEPKHUT HAabOp TpauKoB,
HEOOXOJUMBIX JIJIS
oToOpakeHHs TpeOyeMon
nH(pOpMaIuu.

J{oJDKHA MIMEThCS BKJIaJIKa IS
OJIHOBPEMEHHOT'0 IPOCMOTpPa
CUTHaJIa CO BCEX CEHCOPOB,
OJTHOBPEMEHHO
[TOKITIOYEHHBIX K
[{eHTpaTbHOMY MOYJIIO.




JT0 oOecreunBaeT
BO3MOKHOCTh
MHOTOKaHAJIBHOTO
(mosurpauIecKoro) peskuma
paboThl yCTpOCTBA.

Takke TOJDKHBI UMEThCS
BKJIAJIKU IS BU3yaTH3aI[UN
CHUTHAJIOB OT ceHCOopoB OMI',
@IIT, OKT, KT'P, 39T,
CeHCopa JIbIXaHusl, KHOTIKH; a
TAK)KE TPON3BOTHBIX
rpauKOB, Ha KOTOPBIX
BU3YaTH3UPYIOTCS
creu(puIHbIe IJIs TOTO WIH
MHOTO CUTHAJIA BEJTUYUHBI.
1O momxHO maBaTh
BO3MOKHOCTh BU3YyallU3alluu
1 00pabOTKH
PETHCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:

- OMI': Buzyanuzanus
CUTHaJa, CIIEKTP CUTHAaJAa,
AMIUTUTYTHBIA TPUTTEP

- OIII': Bu3yanuzanus
CUTHAaJIa, CIIEKTPa CUTHAaJa,
TaXxorpaMMbl, rpaduk mynbca
- OKT': Bu3yanuzarus
CUTHAJa, TAXOTPAMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3zanus cursana
- O0TI': Bu3yanu3amnus
CUTHaJa, CIIEKTP CUTHAJA,
aMIUIUTYa anb(a-puTma,
aMIUTUTYy1a OeTa-puT™ma.

- CeHcop JbIXaHus:
BH3yaIH3alus CUTHANA,

- Knomnka: Busyannsanus
CUTHAJIa Pa3METKH

110 noDKHO UMETH
BO3MOYXHOCTh KACTOMHU3AIINH
1 HacTpouku [10 nis

P (HEKTHBHOTO OTOOpaKEHUS
rpauKOB: HACTPOMKA I[BETA,
BHIOOp MapamMeTpoB IJist
aHaJIM3a, BIOOP
oToOpaXkaeMbIX I'pauKOB,
MaciTabupoBaHue rpaduKoB.
[1O n05KHO UMETh
BO3MOYKHOCTbh 3aITUCH U




BOCTIPOU3BEICHUS
[PETUCTPUPYEMBIX CHTHAJIOB.
B03MOKHOCTh HACTPOIKHI
rapaMeTpoB GUIbTPALIUH
CUTHaJIa C IOMOIIBI0 (pUIbTpa
HIDKHUX YacTOT, PUIbTpa
BBICOKHX 4aCTOT, TIOJIOCOBOTO
(bunpTpa, peKEKTOPHOTO
¢buibTpa.

C menpto yno0OcTBa aHaIM3a
CUTHaJIa, T0JKHA UMEThCS
BO3MOYXHOCTh 3aITUCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiis1, ¢ mociueayronen
BO3MOKHOCTBIO MIX
[OCIIEYIOIETO
BOCIIPOU3BE/ICHUS B TAHHOM
[1O (uMUTHPYS peTUCTPAITUIO
CHUTHAJIa B PEXKHUME PEaTbHOTO
BPEMCHH).

B cocrase: meToauyeckue
MaTepHabl U YYUTENS U
00yJaromuxcs, OTIMCAHNUE
[MOJIKJIFOUEHUSI CEHCOPOB
1abopaToOpUH, HUHCTPYKIUH 110
ucrnonszoBanuio 10,
ONHCaHuE JTa0OPAaTOPHBIX U
[MPAKTUYECKUX padoT, KOTOPOE
B TOM YHCJIE COJEPKHUT
[pe3eHTAIIHOHHBIC
MaTepHUaIbI.
'YakoBka/KopoOka
mabopaTtopuu T0HKHA
obecrieunBaTh y00HOE
XpaHEHHE U CO/ICPIKATh
[10JICKA3KH ISl
[PaCIIOIOKEHUS] CEHCOPOB U
yCTpOICTB JabopaTopuu AJist
YA0OHOTO HCIIOIH30BAHUS
[pernoaBaTeISIMUA U
00yJarOITUMUCH.

TexHoJIorn4ecKas HaIpaBJICHHOCTDb

0.

O6pa3oBaTeIbHBIN
KOHCTPYKTOP JUIsI
PAKTUKU OJIOYHOTO
pOTrPaMMHUPOBAHUS C
KOMILIEKTOM
TaTYUKOB

PoboToTexHnueckuiit Habop
[IpEIHAa3HAYEH JIS U3yUEHUS
OCHOB pOOOTOTEXHHKH,
nerajeH, y3JIoB U
MeXaHH3MOB, HEOOXOTUMBIX

11 CO3JaHMs
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POOOTOTEXHUYECKUX
YCTPOMCTB.

HaGop npezncrasiseT coboii
KOMIUIEKT CTPYKTYPHBIX
DIIEMEHTOB, COSAMHUTEIBHBIX
DIICMEHTOB U
PIEKTPOTEXHUIECKUX
KOMITOHEHTOB.

Hab6op mo3BossieT coouparts (u
[IPOrpaMMHUPOBATh
coOupaeMble MOJIEIN), U3
HIIEMEHTOB BXOSIINX B €T0
COCTaB, MOJICTTH MEXaTPOHHBIX
1 POOOTOTEXHUYECKHUX
YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
yIPaBJICHUEM, B TOM YUCJIC Ha
KOJIECHOM XOJIY, a TaK e
KOHCTPYKLUI, OCHOBAHHBIX HA
MCIIOJIb30BaHUU Tiepeay (B
TOM YHCJIC YEPBSIIHBIX U
3y0YaThIX), a TaK K€ PhIYaros.
CBETOAMOIHBIN MAaTPUYHBIN
nucIureit ¢ 0eloi HoICBETKON
Ha KOHTPOJIJIEpE

KomnnuecTBo mopToB
BBOIa/BBIBOJIA HA
KOHTpOJIEpE HE MeHee 6
KoyimuecTBO KHOTIOK HE MEHEE
4
O0111e€ KOIUYECTBO
HJIeMEHTOB: He MeHee 520 miT.,
B TOM YHCIIC:

1) nporpamMMupyemslii 6110k
VIIPaBJICHUS, KOTOPBIH MOXET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEXKHME;

2) cepBOMOTOpBI

3) JaTYMK CHJIIBI

4) naTyuK paccTosHUSA

S) naT4MK 1BETA

6) akKyMyJisiTOpHast OaTapest
7) [InacTukoBbIe
CTPYKTYPHBIC DJIEMEHTHI,
BKJTFOYast iephOpUpOBaHHBIE
DIIEMEHTHI: OaJIKH, KyOUKH,
OCH U BaJbl, COCJUHUTEIbHBIC
DIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HauYeHHbIE JJIs




CO3JIaHUsI YePBAYHBIX U
3yOuaThIX mepead,
COEJIMHUTENbHBIE U
KpEIIEKHBIE DJICMEHTHI;

7) IlporpamMmmHoOe
oOecredyeHre, UCIoIb3yeMoe
U1 TPOTPaMMUPOBAHUS
coOnpaeMbIX
POOOTOTEXHUUECKUX MOJIENeH
1 YCTPOWCTB, TOCTYITHO JUIs
CKAauMBaHUS U3 CETH
MuTepHeT

10.

O06pa3oBaTeIbHBII
HA0Op 1O MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHHKE

KomruiekT 1i1st u3ydeHust
OCHOB 3JIEKTPOHUKU U
POOOTOTEXHHUKHU

HaGop nomkeH ObITh
[peHa3HaueH JIJIs
[IPOBEICHUS YUeOHBIX
BaHATHI 110 SJICKTPOHUKE U
CXEMOTEXHHKE C IIeTIbI0
M3y4deHUs: Haubosee
pacIpOCTpaHEHHOU
JIEMEHTHOH 0a3bl,
[IPUMEHSAEMON ISt
MHKEHEPHO-TEXHUYECKOTO
TBOPYECTBA YYAIIUXCS U
pa3pabOTKH yueOHBIX
Moeneit pobotoB. Habop
TOJIKEH MO3BOJISITh YUAIIUMCSI
Ha MPaKTHKE OCBOUTH
OCHOBHBIE€ TEXHOJIOTHH
[IPOEKTHPOBAHUS
POOOTOTEXHUYECKUX
KOMIIJIEKCOB Ha TIpUMepe
y4eOHBIX MOJIesIei poOOTOB, a
TaK)K€ N3YYUTh OCHOBHBIC
TEXHUYECKUE PEIICHUS B
00JacTH KUOEPHETUYECKUX U
BCTPAMBAEMBIX CHCTEM.

B coctaB KOMIUIEKTa TOKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
11 COOpKM MakeTa
MaHUITYJISIUOHHOTO po0OoTa,
KOMIUIEKT METAJUTMYECKUX
KOHCTPYKTHBHBIX 3JICMEHTOB
11 COOpKM MakeTa
MOOUIIEHOTO po0OOTa U T.M.

B cocTaB KOMIIJIEKTa BXOJIUT

1 mrr.




HAOOP IEKTPOHHBIX
KOMITOHCHTOB JIJISI U3YUCHUS
OCHOB DJICKTPOHHKH H
CXEMOTEXHHUKH, a TaKXKe
KOMIUIEKT IPUBOJIOB U
MaTYNKOB PA3TMYHOTO THITA
1 pa3paboTKU
POOOTOTEXHUUECKHUX
KOMIUTIEKCOB.

B cocTaB KOMILIEKTA TOKHO
BXOJIUTh: MOTOPHI C
PHKOJIEPOM - HE MEHEE 2 1T,
CEPBOIPHUBO/] OOIBINON - HE
MeHee 4 T, CepBONPUBOJL
MaJbli - He MeHee 2 IIT,
nH(ppaKkpacHbI JaTYUK - HE
MeHee 3 1T, yIbTPa3ByKOBOM
aTYMK - HE MeHee 3 1T,
TaTYMK TEMIIEPATYPHI - HE
MeHee | mT, JaT4uk
OCBEIICHHOCTH - HE MeHee |
1T, HA0OP PIMEKTPOHHBIX
KOMITOHEHTOB (pE3UCTOPBI,
KOHIEHCATOPbI, CBETOANOIbI
[Pa3IMYHOTO HOMHUHAJA),
KOMIUIEKT MPOBOJIOB JJIst
OecraeqyHoOro
[IPOTOTUIIMPOBAHMUS, TIIaTa
OecraeyHoro
[POTOTUIIUPOBAHHUS,
AKKYMYJISITOP U 3apsTHOE
YCTPOMCTBO.

B cocTtaB KOMIIIIEKTa JOJDKEH
BXOJIUThH MPOTPaAMMHUPYEMBI
KOHTPOJLIED,
[IPOrpaMMUPYEMBI B Cpesie
Arduino IDE wmm
AQHAJJOTUYHBIX CBOOOJIHO
[PacIpOCTpaHAEMBbIX Cpellax
pa3paboTKu.
[Iporpammupyemblii
KOHTPOJUIEP JOJIKEH
00J1aaTh TOPTAMU TSI
[OIKIIFOUEHUS UG POBBIX U
AQHAJIOT'OBBIX YCTPOMCTB,
untepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTtaB KOMILJIEKTa JOKEH




BXOJIUTH MOJTYJTb
TEXHUYECKOTO 3PSHMUSI,
[IpeICTABISAIONINN COOOM
BBIUHCIIUTENILHOE YCTPOMCTBO
CO BCTPOCHHBIM
MUKpOTPOIIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sA/pa He MeHee 1.2
['T1, o0bem O3V - He McHee
512 M6, 06beM BCTpOCHHOM
maMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON KaMepoit
(MakcHMalbHOE pa3pelieHue
BUJICOTIOTOKA, ITEPEIaBAEMOr0
o uarepdeiicy USB - He
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1ylib TEXHUYECKOTO
BpeHUsl T0JKEH 00J1a1aTh
COBMECTHUMOCTBIO C
Pa3TUIHBIMH
[POrpaMMHUPYEMbIMH
KOHTPOJUIEPAMHE C TIOMOIIIHIO
uHTepdeiico - TTL, UART,
12C, SPI, Ethernet. Monyinb
TEXHUYECKOTO 3PEHUS TOJKEH
MMETh BCTPOCHHOE
[pOrpaMMHOE O00ecTieueHue
Ha OCHOBE ONEPAMOHHON
crcTeMbl Linux,
TO3BOJISFOIICE OCYIICCTBIISATh
HACTPONKY CHCTEMBbI
MaIIMHHOTO 00yUeHuUs
[apamMeTpoOB HEMPOHHBIX
ceTel st OOHapyKEeHUS
00BEKTOB, OMPEICTCHHS UX
[MapaMeTPOB U AaTbHEUIIEH
MICHTH(PUKAIUY.

KoMIUIEKT JOJKEH
o0ecreynBaTh BO3MOKHOCTh
M3y4eHUsI OCHOB pa3pabOTK
[IPOrPaMMHBIX U allapaTHBIX
KOMILIEKCOB MH)KEHEPHBIX
CHCTEeM, peleHui B cepe
"HnaTepHeT Bemeit", a Takxe
pelieHuit B obs1actu
POOOTOTEXHHKH,
MCKYCCTBEHHOT'O WHTEIIJICKTa
1 MAIIMHHOTO O0y4YeHUsI.
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[HeTripexoceBoit

yaeOHBIT
[POOOT-MaHUITYISATOD
C MOJTyTbHBIMHU
CMECHHBIMH
HacaaKaMu

YaeOHbIi
POOOT-MaHUTTYJIATOP
[IpEeIHa3HAYEH /ISl OCBOSHUS
00yJaronMMHUCs OCHOB
[POOOTOTEXHUKH, TSI
[MOITOTOBKH 00Y4arOIIUXCs K
BHEJPEHUIO U MOCIEAYIOLIEMY
MCIIOTb30BaHUIO POOOTOB B
[IPOMBILIIICHHOM
[TPOM3BO/ICTBE.

KonuuecTBo oceii poboTa
MaHUITYJISITOpA - YEThIPE.
[lepemenieHue UHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCAM
TOJIKHO YIIPaBIISIThCS
[I1arOBBIMU JIBUTATEIISIMU.
Hanpspokenue nuranus
[I1arOBBIX JBUTaTeNeH He
6onee 12 B.

CepBoaBUTaTENb YETBEPTOU
OCH JIOJDKEH 00ecTieunBaTh
[MOBOPOT HHCTPYMEHTA.

'Yron noBopota
MaHUITyJISTOpa HA OCHOBAHHUU
BOKPYT' BEpTUKAJIBHOW OCH HE
Menee 180 rpamycos.

JIns1 onpeneneHns noJI0KEHUS
MaHUITyIsTOpa MPU TOBOPOTE
BOKPYT BEpTUKAJIBbHOU OCH
TOJKEH HCIIONIb30BaTHCS
PHKOJEP.

Yro1 noBopoTa 3aHero
[ie4ya MaHUIYJISITOpa HE
Menee 90 rpaaycos.

'YT0J1 TOBOPOTA MEPETHETO
[ie4ya MaHUMYJSITOpa He
meHee 100 rpagycos.

JIns onpeneneHrs noJI0KEHUS
3aJIHEr0 U MepeaHero miey
MaHUITYJISTOpA JOKEH
MICII0JIb30BATHCS TUPOCKOII.
YT0JI TOBOPOTA 110 YETBEPTOU
ocu He MeHee 180 rpamycos.
Jlo/KHA OBITH BO3MOYKHOCTh
OCHAILEHUS] CMEHHBIMU
HacaJlKaMu (Hampumep,
neprkaTelb KapaHaaia uin
¢domactepa, mpucocka ¢
CEpBOJBUTATEIIEM,

1 mIT.

1 .




MEXaHMYECKOE 3aXBaTHOE
YCTPOMCTBO C
CEpBOJBUTATEIIEM,
YCTPOMCTBO 151 JTa3€PHOM
[PABUPOBKU UM YCTPOKUCTBO
st 3D-nieyaT).

JloKHa OBITH BO3MOXKHOCTD
[OIKJIIOUEHUS
NTOTIOJTHUTEIIBHBIX YCTPOMCTB
(Hanpumep, TpaHCTopTepa,
penbca Ui IepeMeIleHus
po0oTa, mysabTa YIpaBlIeHUs
TUIA JHKOWCTHK, KaMephl
MaITMHHOTO 3pEHUS,
ONTUYECKOTO 1aTYHKa,
MOJ1yJIsE OECTIPOBOIHOTO
nocTyma.
P0o60T-MaHUITYIATODP JOJIKEH
o0ecrieuynBaTh nepeMeIeHne
HACaJK{ B IPOCTPAHCTBE,
AKTUBALIMIO HACAKH,
BO3MOYKHOCTH TOTYYCHHUS
CUTHAJIOB OT KaMEphI U
TaTYUKOB, BO3MOKHOCTb
YIpaBJICHUS
TOTIOTHUTEILHBIMU
YCTPOMCTBAMU.

Matepuan kopiryca -
anroMuHuM. Jlnamerp paboueit
30HBI (0€3 y4eTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOMN
ocu) He MeHee 320 MM.
WuTepdeiic moaxmoveHus -
USB.

J/lomxeH nMeTh BO3MOKHOCTh
AQBTOHOMHOM paboThI U
BHELIHETO YIIPABIICHUS.

Y IIpaBisAOIWNN KOHTPOJLIED
TOJIKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IpaBJISIIOIIMI KOHTPOJUIEP
COBMECTUM CO Cpeloi
rporpaMMupoBanus Scratch,
1 S13bIKOM IPOTPAMMHPOBAHUS
C.

Jlo/DKeH o0ecTicurBaTh
[MOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIaHHBIN yIOJI U Ha
3aJlaHHBIN YroJi, TOBOPOT MO




YETBEPTOW OCH HA 3aJIJaHHBIN
YToJI, IBH>)KEHUE B
KoopauHatel X, Y, Z,
[epeMeNIeHUE Ha 3aJJaHHOE
[paccTosHUE 10 KOOpAUHATAM
X, Y, Z, nepenady 1aHHBIX O
TEKYIIEM T0JIO)KEHUH YTJIOB,
repenady JaHHBIX O TEKYIINX
KOOpAMHATAX UHCTPYMEHTA.
JlokeH noaiepKuBaTh
[EpPEMENIEHNE B IEKAPTOBBIX
KOOpJMHATAX U yrilax
[I0BOPOTa OCEH, C 3aJaHHOU
CKOPOCTBIO U YCKOPEHHUEM.
Turbl nepeMenieHui B
TeKapTOBBIX KOOp/IMHATAX:
IBI>KEHUE 10 TPACKTOPHH,
NBY>KEHUE T10 TIPSIMOUM MEXKITY
TBYMSI TOUKaMH,
[epenpbIruBaHUE U3 TOYKH U
TOUKY (1epeHoc 00BEKTa).

12

.(O6pazoBarenbHbBIH

HA0OP IS M3YUEHUS
MHOT'OKOMIIOHCHTHBIX|
POOOTOTEXHHYECKUX
CHUCTEM U
MaHHITYJISHOHHBIX
poboTOB

OOpa3oBaTeabHBIN KOMILICKT
TOJDKEH OBITH MpeaHA3HAUCH
11 U3YYEHUS
POOOTOTEXHUUECKHUX
TEXHOJIOTHI, OCHOB
MH()OpPMaAITMOHHBIX
TEXHOJIOTHI U TEXHOJIOTHI
[MPOMBIIIUICHHOMN
ABTOMATHU3AINH, a TAKXKE
TEXHOJIOTHI
[MPOTOTUIIUPOBAHUS U

A/ TUTUBHOTO TIPOU3BOJICTBA.
B cocTaB KOMIIIEKTa JOIKHO
BXOIHUTD:

1) UnTennexryanbHbli
CEPBOMOJYIIb C
MHTEIrPUPOBAHHON CUCTEMOMN
YIPaBIICHUS], IO3BOJIAIOIIECH
00BEIUHATH CEPBOMO/TYIIH
pYT C IpyroMm 1o
[M0CJIeI0BATEIILBHOMY
nHTepdeiicy - He MeHee 6 IIT;
2) PoboToTexHnueckuii
KOHTPOJIJIEP MOIYJIBHOTO
TUIa, TPEACTABIAIOIINNA
c000i1 OTHOIIATHBIM
MUKPOKOMITHIOTED C

OTEePAITMOHHON CUCTEMOM

1 mrT.

1 mT.




Linux, 00beIUHEHHBIH C
nepudepuitHbIM
KOHTPOJIEPOM C TIOMOIIIBIO
[J1aThl PACIITUPCHHUSI.
PoGoToTeXHUYEeCKUI
KOHTPOJIJIEDP JTOJDKEH
YIIOBJIETBOPSITh TEXHHUECKUM
XapaKTEPUCTUKAM: KOJI-BO
si7iep BCTPOSHHOTO
MHUKPOKOMIThIOTEPA - HE
McHee 4, TaKTOBas 4acTOTa
saapa - He meHee 1,2 ['T,
00bem O3Y - He meHee 512
MO0, Hayimure nHTEepHErcoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
QHAJIOTOBBIC TTOPTHI JJIS
[TOIKJTFOUCHUS BHEITHUX
YCTpOUCTB, a Takxke WiFi nim
Bluetooth mys koMMyHUKaITUH
CO BHEITHUMH YCTPOHCTBAMH.
PoOoToTeXHUYSCKUI
KOHTPOJIJIEP JTOJDKEH
o0OecIieunBaTh BO3MOKHOCTh
[IPOrPAMMHPOBAHHSI C
[TOMOIIBIO CPENICTB S3BIKOB
C/C++, Python u cBoO01HO
[pacpoCTpaHsIeMoil cpebl
Arduino IDE, a taxxke
YIIPaBJICHUS MOJCIIIMU
POOOTOTEXHUUECKUX CUCTEM C
romo1ibto cpenbl ROS.

3) BeraucauTenbHBIA MOIYITb
CO BCTPOCHHBIM
MUKPOKOHTPOJIJIEPOM - HE
McHee 1 miT.
BbranciIuTenbHbIN MOAYIb
oJKeH 00J1a1aTh
BCTPOCHHBIMH IIU(PPOBBIMU
opTamu - He MeHee 12 T u
AHAJIOTOBBIMH TIOPTAMU - HE
MeHee 12 miT.
BbIuncinTenbHbIN MOAYIb
ToJKeH 00J1a1aTh
BCTPOCHHBIM MOJTYJIEM
OECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi ms
CO3JIaHUS
arnmapaTHO-TPOTrPAMMHBIX




[pELICHUN U
"yMHBIX/CMapT"-yCTpOICTB
U1t pa3paboTKU peleHui
"NnaTepHet Bemen'.
BbrunciuTenbHbI MOAYJIIb
oJDKEH 00J1a7aTh
COBMECTHUMOCTBIO C
nepuepuiiHbIMU IIaTaMH
TSI TIOAKJTFOUEHUS K CeTH
Ethernet n moakiIro4eHUs
BHEIIHEN CHJIOBOW HATPY3KHU.
4) Moynb TEXHHYECKOTO
3pEeHUs, IPEACTABIISIOLINI
co0ol ycTpoiCTBO Ha 6a3e
BBHIYUCIIUTEIEHOTO
MUKpPOKOHTpOJUIEpa U
MHTEIrPUPOBAHHON KAMEDBI,
oOecreynBaromiee
[pacro3HaBaHUE MPOCTEHIINX
M300paKeHUIl Ha MOyl 3a
CYET COOCTBEHHBIX
BBIUMCITUTENEHBIX
BO3MOXHOCTEN - HE MEHee |
I11T;

Moyiib TEXHUYECKOTO
3peHus JOHKEeH 00ecreYnBaTh
BO3MOKHOCTB OCYIIECTBIISITh
HACTPOMKY SKCIIO3UIINHY,
Oamanca 6emoro, HSV
COCTaBISIOIIUX, TUIOIIAIN
0OHapyXMBaeMoOi 001acTH
M300paKeHUs, OKPYTIIOCTH
0OHapyXKMBaeMOU 001acTH
M300paKeHUs, OJ0KCHHE
00OHapyXKMBaeMBbIX 00JIacTEH
OTHOCHUTEIILHO JIPYT JIpyra
Monaynp TEXHUYECKOTO
3peHust JOHKeH UMETh
BCTPOCHHBIC HHTEP(DEICHI -
SPI, UART, 12C unu TTL gnsa
KOMMYHHKAIUH IPYT C
IPYTOM WJIM BHEITHUMH
YCTpOMCTBaMHU.

5) Kommiekt
KOHCTPYKTHUBHBIX 3JIEMEHTOB
13 MeTajlia 1J1s COOpKU
MOJIENT! MaHUITYJIATOPOB - HE
McHee 1 1T,

6) KoMIIeKkT 371eMEeHTOB 1151




cOOpKM BaKyyMHOTO 3axBaTa -
He MeHee | mT.
O0pasoBaTenbHbBIN
POOOTOTEXHUUECKUI
KOMIUICKT JIOJKEH COJEPKaTh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEH st
[IPOTOTUIIHPOBAHUS MOAEIEH
MOOMJIBHBIX U
MaHUITYJISIUOHHBIX POOOTOB
pa3nu4Horo tumna. B coctas
KOMIUIEKTA JIOJKHBI BXOJIUTh
WHCTPYKIIUU U METOIHYECKHE
yKa3aHUs 10 pa3paboTke
TPEXMEPHBIX MOJEIIEH
MOOMJIBHBIX POOOTOB,
MaHUITYJISITUOHHBIX POOOTOB C
Pa3TUYHBIMH TUTIAMU
KUHEMATUKH (yrioBas
KIHEMAaTHKa,
MIOCKO-TIapayiesibHas
KIHEMaTHKa,
menpTa-kuHematnka, SCARA
WIM phlYa)kKHAs KHHEMAaTHKa,
ratopma CTroapTa u T.I.).
O6pasoBaTenbHbBIN
POOOTOTEXHIYECKHN
KOMIUIEKT JIOJKEH COJEPKATh
WHCTPYKITUH TIO
[MPOEKTUPOBAHHIO POOOTOB,
WHCTPYKITUU U METOIMKHU
OCYIIECTBICHUS HHKEHEPHBIX
pacueToB npu
[IPOEKTUPOBAHUHU (PAaCUETHI
Harpy3Kd ¥ MOMEHTOB, pacdeT
MOIIIHOCTH MIPUBOJIOB, pacieT
MapaMeTpOB KHHEMATHKH H
T.11.), THCTPYKLUH T10
pa3paboTKe CUCTeM
YIIPaBJICHUS ¥ IPOTPAMMHOTO
oOecrieyeHus JJ1sl ypaBIeHUs
pobGoTaMu, HHCTPYKLIUU U
METOUKH T10 pa3paboTke
CUCTEM YIPABICHUS C
HIIEMEHTaMU UCKYCCTBEHHOTO
MHTEJJICKTA ¥ MAITUHHOTO
00y4eHMS.

KoMmproTepHoe 000py10BaHNE




13.

HoyTOyx

DopMm-pakTop: HOYTOYK; 1 mr.

PKecTkasi, HeoTKIrouaeMast
KIIaBUATypa: HAJTNYHE,
Pycckas packinagka
KJIAaBUATYPBI: HAJTHUHUE;
/lnaroHanp 5KpaHa: HE MEHEe
15,6 nroiMoB;

Pazperenne sxpana: He
MmeHee 1920 x 1080 nukceneii;
KonmuecTBo siaep
rpoiieccopa: He MeHee 4;
KonnuecTBO NOTOKOB: HE
MeHee §;

ba3oBas TakTOBas yacTtoTa
npoueccopa: He meHee 1 [T
MaxkcruMasbHasi TAKTOBas
4acTOTa MpoIeccopa: He
Mmenee 2,5 I'Tn;

Ksmi-nmamsats npoueccopa: He
MeHee 6 MOaliT;

O0BbeM yCTaHOBIICHHOM
OTepaTUBHON MaMsTHU: HE
McHee 8 1'0aiiT;

O06beM moaaep>KUBAEMOM
OTIepATUBHOM MTaMSTH (7151
BO3MOYKHOCTH PaCIIMPEHUS):
He MeHee 24 1'0aliT;

O0bem HakonuTenss SSD: He
MmeHee 240 ['6aiiT;

Bpemst aBTOHOMHOI paboThI
oT OaTapeu: HE MeHee 6
4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMyJsiTopoM: He Oonee 1,8
KT;

Buemnuit uarepgeiic USB
cTa”zapta He Huxke 3.0: He
MEHEe TpeX CBOOOIHBIX;
Buemnuit uarepdeiic LAN
(Mctosb30BaHUE
[1ePEXO0IHUKOB HE
MPEAYCMOTPEHO): HATNIHE;
Hannuue monynei u
nHTEpdeiicoB
(ucmosib30BaHUE
[epPEeXOTHUKOB HE
peaycMoTpeHo): VGA,

HDMI,

1 .




becnipoBoHas cBs13b Wi-Fi:
HAJIMYNE C MOJIEPKKOM
cranaapta [EEE 802.11n nnu
COBpPEMEHHEE;
'Web-kamepa: HaJIm4ue;
MaHuIysaTop "MbIb":
HaJIN4NE;
[IpenycTaHoBICHHAS
OIlepallMOHHAs CUCTEMA C
rpaduIecKuM
M10JIb30BATEIHCKUM
nHTEpdeicoM,
oOecrieunBaroas padoTy
pacrpoCTpaHEeHHbIX
00pa3oBaTEIbHBIX U
00I11€CUCTEMHBIX
[PUJIOKEHUI . HAUIMYHE.

14.

Tenexka -
XPaHWIHILES
HOYTOYKOB

THUII KOpPIyca: METall,
BO3MO>XHOCThH 0€3011acCHOTO
BalUILEHHOT'0 3aMKOM
XpaHEHHUS] HOYTOYKOB:
HaTH4Yne;

BO3MOYKHOCTbH 3apsAKU
HOYTOYKOB: HaJIM4ue,
[o/Iep:KKa HOYTOYKOB U3
KOMILIEKTa MOCTABKU;
Hanuuue poyrepa Wi-Fi
crangapta 802.11n nnu
coBpeMeHHee: | miT.
[0/11ep’)KKa HOYTOYKOB U3
KOMIUIEKTa MOCTaBKU;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJJIEpP>)KKa HOYTOYKOB
13 KOMIUIEKTA TOCTABKH;
Hanpspokenue nuranus: 220
B\50 I';

[ToTpebisiemast MOIIHOCTH, BT
(makcumyMm): 2500;
[loTpebnsemblit TOK, A
(Makcumym): 12;

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

3amuTa OT NepeHaInpsHKeHus,
KOPOTKOT'O 3aMbIKaHUSI:
HaJTU4me;

Koneca a1 nepeBukeHus ¢

TOPMO30M: HAJIMYHC.

1 mrT.

1 mT.




