MUHUCTEPCTBO IMPOCBEIEHUSI POCCUIICKOI ®EJEPALIMUA

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

OB YTBEPKIEHUU METOIANYECKHNX PEKOMEHJIALIUM 1O CO3JJAHUIO 1
®YHKIIMOHUPOBAHHUIO B OBILIIEOBPA3OBATEJIBHBIX OPTAHU3ALIMSIX,
PACIHOJIOKEHHBIX B CEJIbCKO MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOM U TEXHOJIOT MYECKOM
HAIIPABJIEHHOCTEMN

Bo ucnomnenue mynkra 4 [IpaBun npempoctaBneHus U pacupeeneHus cyocunnii u3 genepaipHoro 0romKkera
oromxeram cyorekToB Poccuiickoit denepannu Ha coprHaHCHPOBAaHHE PACXOAHBIX 00S3aTENbCTB CYOBEKTOB
Poccuiickoii deneparuy, BO3ZHUKAIONIMX IMPU pealM3alldd PErHOHAIBHBIX IPOSKTOB, 00ECICUMBAIOIINX
JOCTIDKCHHME IieNiel, IoKa3aTesJied M pe3ynbTaToB (enepaibHbIX IMPOEKTOB, BXOAALIMX B COCTaB
HaIMOHAIBHOTO MpoekTa "Obpa3zoBaHue", B paMKax ToCyIapCcTBeHHON nporpammbl Poccuiickoit deneparun
"PazBuTHe oOpa3oBaHus", mpuBeneHHBIX B [Ipunoxkennn N 5 k rocynapcTBeHHOW mporpammMe Poccuiickoit
Oeneparin  "Pa3BuTtHe 00pa3oBaHmsA", YTBEpXKIACHHOW TmocTaHOBIeHHeM lIpaButenbcTBa Poccuiickoit
Oenepanyun ot 26 nexadps 2017 r. N 1642:

1. Yr1Bepmurh mnpwiaraemple MeToandyeckue pPEKOMEHIOAIMU 10 CO3MAaHHI0O M (DYHKIMOHHPOBAaHHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3ANSIX, PACIIONOKECHHBIX B CEILCKOW MECTHOCTH M MaJlbIX TOpPOJax, IICHTPOB
00pa3oBaHMs E€CTECTBEHHO-HAYYHOM W TEXHOJOTHYECKON HaNpaBIEHHOCTEH B paMKax pErHOHAIbHBIX
NPOEKTOB, O0ECHEeUnBAIOIIMX NOCTIDKEHHE LeNiel, Mmokasareiaed W pesyiprara (eaepalbHOrO NpPOeKTa
"CoBpeMeHHas 1IKoJa" HaMoHaIBHOTO poekTa "O0pa3oBanue";

2. KoHTpoIb 32 HCTIOJTHEHHEM HACTOSIIET0 PACIIOPSHKEHHS OCTABIISIO 32 COOOA.
T.B. BACHJIREBA
Ipunoowcenue

YTBEP/{EHBI
pacnopsidcenuem
Munucmepcmea npoceeujerus

Poccuiickoii @edepayuu

om 12 aueaps 2021 2. N P-6

METO/IMYECKHUE PEKOMEHJIAIIMU IO CO3JAHUIO U ®YHKIITMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIUSX, PACHOJIOKEHHBIX B CEJIbCKOM
MECTHOCTH Y MAJIBIX T'OPOJIAX, IEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYUYHOM U TEXHOJIOT'MYECKOW HAITPABJIEHHOCTEM

1. O0mue moI0:KeHus



Hacrosimue MeTtoaudeckne pekoMmeHaanuu (fganee - PekoMeHgaImm) HamnpaBieHbl Ha o0ecTiedeHre eIMHBIX
OpPTaHM3AIMOHHBIX M METOJMYECKHX YCIOBHH CO3JaHUS W OOIMHUX TOAXOA0B K (DYHKIIMOHHPOBAaHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3ANIX, PACTIONOKECHHBIX B CEILCKOW MECTHOCTH M MaJlbIX TOpOJax, IICHTPOB
o0pa3oBaHHs E€CTECTBCHHO-HAYYHOW M TEXHOJIOTHUECKOW HampaBieHHocTeil "Touka pocra", B 1emsax
obecrieuenuss peanm3anuu  (denepasbHOoro mnpoekra "CoBpeMeHHas ImKoja" HAIMOHAIBLHOTO IPOCKTa
"Ob6pazoBanue" (nmanee - (emepaabHBIN MPOEKT), B TOM YHCIIE YCTAaHOBIEHHsS TPeOOBaHMA K pe3yibTaTaM
UCIIONIb30BaHusl cybcuann u3 ¢enepanbHoro OwjpkeTa OromkeTam cyobekToB Poccuiickoit denepannu Ha
COpMHAHCHPOBAHUE PACXOMHBIX 00s3aTeNbCTB CcyOBekTOB Poccwiickoit Pepepanuy, BO3HHUKAIOMINAX IPH
peaM3anny PeTHOHANBHBIX MPOEKTOB, 00ECIIEYNBAIOIINX JOCTIDKEHHUE IIeTiel, MoKa3aTeleld M pe3ynprara
¢denepanpaoro npoekra "B 00meo0pazoBaTeNnbHBIX OpraHU3alMAX, PACIOI0KEHHBIX B CEJIbCKOH MECTHOCTU
M MaJbIX TOpoJAaX, CO3JaHbl W (QYHKIMOHHPYIOT IIGHTPbl 00pa3oBaHHS E€CTECTBEHHO-HAYYHOH U
TEXHOJIOTHUECKOW HAIIPaBICHHOCTEH".

IIpuBenenHele B HacTOSIUX PexoMmeHmanmusax TpeOOBaHUS SABISIIOTCA MHHUMalbHbIMH.  Oprassl
UCTIOJIHUTENLHON BiacTH cyObekToB Poccuiickoii ®enepanyu (opraHbl MECTHOTO CaMOYIPABICHHS) IMPU
peanu3anui MEpONPHUITUN MO CO3JaHHI0 M (YHKIMOHHUPOBAHHUIO B OOIIEOOpAa30BATEIBHBIX OPTaHU3AIMSIX,
PAcIIONIOKEHHBIX B CEJIbCKOW MECTHOCTH M MaJbIX TOpoJax, LIEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHON U
TEXHOJIOTHYECKON HanpaBieHHocTel "Touka pocra" (manee - LleaTpsr "Touka pocra") BripaBe 00ecieunBaThH
TpeOOBaHMsI, NPEBBILIAIOLINE YCTAHOBICHHbBIC HACTOSIUMH PeKoMeHIalusIMHL.

Henssmu co3ganus LlentpoB "Touka pocra" sBisSETCS COBEPILIEHCTBOBAHWE YCIOBUN I IMOBBILICHUS
KadgecTBa 00pa30BaHMs B O0IICO0Pa30BATEIIBHBIX OPraHU3aMAX, PACIIOI0KEHHBIX B CEJIbCKON MECTHOCTH U
MaJIbIX TOpPOJaX, PACLUIMPEHUS BO3MOXKHOCTEH OOYYalOIIMXCS B OCBOCHHM YYEOHBIX HPEAMETOB
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOH HAIlPaBJICHHOCTEH, MpOrpaMM JOMOJHUTENLHOTO 00pa3oBaHMUs
€CTeCTBEHHO-HAYYHOW M TEXHUYECKOH HAINPaBIIEHHOCTEH, a TakKe JUIA MPaKTHIECKOW OTPabOTKH yd4eOHOTOo
Marepuaina no yuyeOHbsIM npenmeram "Ousuka", "Xumus", "buonorus".

Hentper "Touka pocta" oO0ecHeunBalOT TMOBBIIICHHE OXBaTa OOYYarOIIUXCS O00IIeo0pa3oBaTeIbHBIX
OpraHu3alyii, pacIOJIOKEHHBIX B CETbCKOW MECTHOCTH U MAJIBIX TOPOJiaX, MPOorpaMMaMi OCHOBHOTO OOIIETo
W JIOTIOHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJIOTWYECKOH HampaBlieHHOCTEH ¢
UCIIOJIb30BaHUEM COBPEMEHHOT0 000PYy10BaHMUS.

OpraHn3anMoHHO-TEXHUIECKOEe, METOANYECKOe M MH()OPMAILIMOHHOE CONPOBOXKICHUE CO3JaHMS B CyOBEKTax
Poccuiickoit  ®eneparuu  LlentpoB "Touka pocra" ocymectisser DenepaibHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa3oBaTeNbHOE yUYpPEXKJEHHE JIOMOJHHUTENBHOTO MPO(ECCHOHAIBHOTO  00pa30BaHMUs
"AkazeMusi peajM3aldd TOCYJApCTBEHHOW IONMUTHKH W TNPO(QECCHOHAIBHOTO Pa3BUTHS PaOOTHUKOB
oOpa3oBannss MuHucTepcTBa mpocsemieHust Poccuiickoit @enepanun” (nanee - denepanbHBIN omeparop).
Anpec caiira: https://www.apkpro.ru/.

2. ITopsiaok co3nanus

Lentpsr "Touka pocta" MOTYyT cO3[IaBaThbCsl Kak 3a CUET CpeACTB cyOcuamil ¢epepailbHOr0 OrOJDKETa B
paMKax peanmzanuu QenepanbHoro npoekra "CoBpeMeHHas LIKoja", TaKk M B paMKax MHBIX HPOrpamMM U
MIPOEKTOB 3a CUYET CPEACTB OIOHKETOB CyObekTOoB Poccmiickoit demepariiy, cpecTB MECTHBIX OIODKETOB U
BHEOIOPKETHBIX HCTOUHUKOB.

Coznanne llentpoB "Touka pocta" ocymectBisercs Ha 0aze 00IIe00pa30BaTENbHBIX OpPraHHU3AINY,
PacToI0KEeHHBIX B CEITbCKOW MECTHOCTH U MAJIBIX TOPOJaX, P 3TOM B TIEPBYIO ouepen co3nanue LlenTpos
"Touka pocta" PEKOMEHIYeTCsl OCYIIECTBIISATh B OPraHU3alUgAX, [TOKA3bIBAIOIIMX HU3KHWE 00pa3oBaTeIbHbIC
pe3yIbTaTHI.

B cnyuae co3nanus Llentpa "Touka pocra" 3a cuer cpeacTB cyOcuanu U3 heaepanbHOro O0rpkeTa B paMKax
denepanbraoro npoekra "CoBpemMeHHas 1ikoja" cyobekT Poccuiickoit denepaiuu onpenesser:

- OpraH WCIIOJHUTEIHHOW BIacTH cyObekra Poccuiickoii ®epeparuu, OTBETCTBEHHBIH 3a peaM3aIlvio
MEPOIPUATHI 10 CO3MaHMI0 U oOecriedeHn0 pyukunonuposanus Llentpos "Touka pocra" Ha TEPPUTOPHH



cyobekTa Poccuiickoit @enepanuu (PernoHanbHbI KOOpIUHATOD);

- KOMITIEKC Mep (ZOPOXKHYIO KapTy) o co3nanuio u GpyHkinonnposannto Llentpos "Touka pocra" cormacHo
[Mpunoxenuto N 1 k HacTosuuM PekoMeHaanusm.

KommiiekcoM Mep Nmpu3HaeTcsl IJIaH MEPONpPUSATUN Ha OYEpEeIHOM IoJ U ABYXJIETHUH IUIAHOBBIA NEPHOJ,
MPeyCMaTPUBAIOIINN MEPOTPHUATHS TI0 CO3/JaHuI0 U (yHKIMoHUpoBaHMiO llentpoB "Touka pocra”,
BKJIFOYAIOIINI B TOM YHCIIE:

MEpOTIPHSITHS, HAallpaBJIeHHBIE HA co3aanue u oTkpbITHe LlenTpos "Touka pocra';
MEpOTPHSITHS, HallpaBJIeHHBIE HA obecnieueHune GpyHkuuonuposanus Llentpos "Touka pocra';
MEPOTIPHSITHUS 1O TOBBIICHHUIO MPOECCHOHANBHOTO MacTepcTBa paboTHukoB LlenTpos "Touka pocra;

MEpOTPHSTUS TI0 KOHTPOJIO JOCTYIKCHHS MUHHMAIBHBIX TOKa3aTeled co3iaHus W (QyHKIMOHUPOBAHHS
Hentpos "Touka pocta".

PervonanbHbI KOOpAMHATOP B COOTBETCTBUM CO CPOKaMH, yCTaHOBIEHHbIMH B llpunoxennmn N 1 k
PexoMeHmanusaM, yTBepKaaeT:

- JOJDKHOCTHOE JIMLIO B COCTAaBE PErHOHAJIBHOIO BEIOMCTBEHHOI'O MPOEKTHOTO Oduca, OTBETCTBEHHOE 3a
cosznanue u pyakuuonupoBanue Llenrpos "Touka pocra';

- IEpeYeHb IOKa3zaTeJed M HMHAMKATOPOB, COOTBETCTBYIOIIUX MNpuBeAeHHbIM B Ilpumoxennun N 2 kK
HacTOsIIIUM PexoMeHanusaM, ux 3Ha4CHUH;

- mepedyeHb 00mIeo0pa3oBaTeNbHBIX OpPraHU3alMid, PACTONIOKEHHBIX B CENbCKOM MECTHOCTH M MAabIX
ropojax, Ha 6aze KoTopbIX IaHupyetcs coznanue Llentpos "Touka pocra" (1o dopme, MpencTaBICHHON B
IIpunoxxenun N 3);

- tunioBoe [Tonoxenue o LleHTpe 00pa3oBaHus €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKONW HAPaBICHHOCTEH
"Touka pocta" (Ilpunoxxenue N 4).

Cosznanne nenrpa "Touka pocra" Ha 0aze 00IIe00Opa30BaTEIBHON OpPraHMU3AIMU JOMYCKACTCS KaK IyTeM
BBIJICJICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TO/pa3ieieHus: 0011e00pa3oBaTebHON OpraHU3ainy, Tak 1
0e3 BbIICTICHHSI OTACIBHOTO MO/Pa3/IeIICHHS.

OO6meobpa3oBaTenbHasi OpraHu3alys M3AaeT JIOKAJIbHbIM HOPMATHUBHBIN aKT O Ha3HAYEHUH PYKOBOIMTEINS
Llentpa "Touka pocta" (KypaTropa, OTBETCTBEHHOT'O 3a (DYHKIIMOHUPOBAHHUE U Pa3BUTHUE), @ TAKXKE O CO3IaHUU
ueHtpa "Touka pocta" U yTBEpKACHHUU MONOXKEHUS 0 AesitenbHocTH LenTpa "Touka pocta".

PernonanbHbIN KOoOpauHATOp He mo3aHee qHS oTKpbITHA LlenTpa "Touka pocta" oGecrieunBaeT pa3MelieHne
B crienuanbHO co3fganHoM pazzgene "llentp "Touka pocra" odumnmanbHOrO caiita 00IIe00pa3oBaTENEHON
opraHm3anuy B WH()OPMAIMOHHO-TEIIECKOMMYHHUKAIMOHHON ceTn "MHTepHeT" MH(pOpManuu O CO3MaHUHN H
¢dyukiuonuposanuu Llentpa "Touka pocra", B ToM 4rcie nHpopMaluu 00 00pa30BaTe/IbHBIX MPOrpaMMax,
obopymoanuu llenaTpa "Touka pocta", IMIAaHUPYEMOM pEXHUME 3aHATHNA OOYJaIOIMINUXCS, TUIAHUPYEMBIX
MeponpusTusix. B co3maHHOM paszzgene oQHUUMAIBHOIO caiTa 00pa30BaTENbHOW OpraHU3alMy TaKkKe
pasMeriiaercss HHQOpMaIKs 0 HallMOHaIbHOM poekTe "OO0pa3oBanue" (B TOM YHMCIIE JIOTOTHIIT), APEC caiTa u
odunmansHast CMMBOJIMKa MuHUCTEpCTBa pocBeiieHns Poccuiickoit enepanu.

Pernonanbublii koopauHatop obecrneunBaeT wuHpopMupoBanue denepaibHOro omneparopa B cliydae
co3laHus Ha TeppuTopuu cyobekra Poccuiickoit ®enepanuu LlentpoB "Touka pocra" B pamKax HHBIX
NporpaMM U TPOEKTOB, HE OTHOCAIIMXCS K peanm3anuu ¢enepaibHoro mnpoekra "CoBpeMeHHas mkoma"
HaIMOHAIBHOrO mmpoekra "OOpa3oBaHue", 3a cUeT CPEICTB OIOMKETOB CyObekTOB Poccuiickoit deaeparuu u
(wm) cpencTB MECTHBIX OrO/pKeTOB W (MJIM) BHEOIO/DKETHBIX HCTOYHHMKOB, a Tak)Ke HalpaBJIICHHE Ha
coryacoBanme denepabHOMY OIEPaTOPY KOHIEIIMU CO3aHus U QYHKIIMOHUPOBaHUS TakuxX L[eHTpoB.

3. Tpeﬁosalmﬂ K MIOMCIICHUAM, KOMIVICKTOBAaHHUIO oﬁopyszalmeM, PacxoaAHbIMM MaTepUuajlIaMu,



cpeacrBamMu oﬁyquI/m U BOCIITUTAHHUSA

Coznanne LlentpoB "Touka pocrta" mpenmonaraeT KOMIUIEKC YCJIOBHH IO OCHAIIEHUIO 00pa3oBaTEIbHBIX
opranuzainuii 000pyJOBaHUEM, PACXOJHBIMUA MaTepUalaMH, CPEICTBAaMH OOydYCHHsS W BOCIHTAHWS IS
JOCTIDKEHHS 00pa30BaTeNbHBIX Pe3yIbTaTOB MO NpeAMETHBIM o0macTsIM "EcTecTBeHHO-HAYYHbIE TPEeAMETHI",
"EcrectBennsle Hayku", "Marematuka u wuH(popMmaTuka"', "OOIecTBO3HAHME W eCTECTBO3HaHHUE",
"Texnomorus", 0Opa3OBaTeNbHBIX MporpaMMm  00mEero  oOpa3oBaHUS  €CTECTBEHHO-HAYYHOH W
TEXHOJIOTHUECKOH  HampaBl€HHOCTEH, TpU pealu3allid KypcOB BHEYPOUHOM  JNEATENBHOCTH U
JIOTIOJTHUTENBHBIX 00IIepa3BUBAIOIIIX MPOTPAMM ECTECTBEHHO-HAYYHOW U TEXHUYECKOM HATPaBICHHOCTEH.

[lepeuens HampaBieHHOCTEH peann3yembix Ha Oaze LlenTpoB "Touka pocta" 00pa3oBaTeNbHBIX MPOTPAMM
MOJKET OBbITh PACIIMPEH B 3aBUCHMOCTU OT HMEIOIIUXCS y 0011e00pa3oBaTeIbHbIX OpraHu3aluil yciaoBuil, a
TaKXe NOTPeOHOCTEH Y4aCTHUKOB 00pa30BaTebHBIX OTHOIICHHUH.

Co3manne mwneHtpa "Touka pocra" mpenmnonaraeT pa3BUTHE OOpa3oBaTeNbHOW HHPPACTPYKTYPHI
0011e00pa30BaTENEHON OpraHU3aliy, B TOM YHCJIe OCHAIEHHE 00Ie00pa3oBaTeIbHON OpraHH3allHH:

- 00OpyI0BaHHEM, CPEICTBAMU OOYUCHHUS U BOCIUTAHUS JJIS U3YYCHUS (B TOM YHCIIE SKCIIEPUMEHTAILHOTO)
MPEeIMETOB, KypCOB, AMCUUIUIMNH (MOMYJIEH) eCTECTBEHHO-HAYYHOW HANPABICHHOCTH W TEXHOJIOTHYECKOU
HANPaBIEHHOCTEW MPH pealu3alid OCHOBHBIX OOIIE00pa30BaTENbHBIX MPOTPaMM H JAOMOJHUTEITHHBIX
00111e00pa30BaTeNIbHBIX MPOrpaMM, B TOM 4YHCIE JJIS PAaCIIUPEHUS COJEP)KaHUS YYCOHBIX MPEIMETOB
"®uzuka", "Xumus", "buomorus",

- 00opynoBaHuEM, CPEICTBAMHU OOYy4EHHs] U BOCIIUTAHMSA ISl U3YyUCHHS OCHOB POOOTOTEXHHKH, MEXaHHKH,
MEXaTPOHUKH, OCBOEHHS OCHOB ITPOrPaMMHUPOBAaHHMS, PeasIU3aly IPOrpaMM JIOTIOTHUTEIBHOT0 00pa3oBaHus
TEXHUYECKOUN U €CTECTBEHHO-HAYYHOU HalpaBJICHHOCTEN U T.J.

- KOMITBIOTEPHBIM ¥ HHBIM 000PYyIOBaHUEM.

[lepevenb, MUHUMAaIBHO HEOOXOAWMBIE (YHKIMOHAIBHBIE M TEXHUYECKHWE TpeOOBaHWUS M MWUHHMAaIbHOE
KOJINYECTBO 0OOpYyIOBaHUS, PACXOIHBIX MAaTEPUAJIOB, CPEICTB OOYUEHUS W BOCIHTAHMS JUIS OCHAILLEHUS
HenTpos "Touka pocta" (manee - ”HGPACTPYKTYPHBIH JIUCT), OMPEAEIIOTCS PernoHanbsHbIM KOOPAMHATOPOM
¢ yuetoM [IpumMepHOTro mepeuHsi 000pyI0BaHUS, PACXOIHBIX MAaTEPHAIOB, CPEACTB OOYYEHUS U BOCTIMTAHHUS
JUIL CcO3JaHusi W oOecrieueHus (YHKIMOHUPOBAHUS IIEHTPOB OOpPA30BaHMS €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHMYECKOW  HampaBieHHocTH "Touka pocta" B 00meoOpa3oBaTeNbHBIX  OpraHH3AIHSIX,
PacroIOKEeHHbIX B CENbCKOM MeCTHOCTHM U Maibix ropogax (IIpumoxkenme N 6), mpuMepHOro THIIOBOTO
MHPACTPYKTYpPHOT'O JIUCTA, onpenensiemoro deaepaibHbIM ONepaTopoM, U HacToAIMX Pexomennanuid.

B pamkax ocHaiieHus 00111e00pa3oBaTeIbHbIX OpraHu3aiuii mpu GopMUpPOBaHUN UHPPACTPYKTYPHOTO JIUCTA
cyosexT Poccuiickoit @enmepanmy BrnpaBe BHIOpAaTh CTAaHAAPTHBIA WM TPO(QUIBHBIA  KOMIUICKT
000pyOBaHMs, NPEACTABICHHBII B IPUMEPHOM IIEPEUHE 00OPYAOBAHMS, PACXOIHBIX MaTepHaliOB, CPEACTB
obydueHnss u BocnuTaHus i1 ocHamienust llentpoB "Touka pocrta" (Ilpmnoxkenune N 6). s
MaJIOKOMIUIEKTHBIX O0Ie00pa30BaTeNbHBIX OpraHu3auuil <1> o00beM eIuHMLl CPEeICTB OOYy4YEeHUs u
BOCITUTaHUSI JOPMUPYETCSI B MEHBIIIEM KOJIHYECTBE.

<1> ManoKkOMIUIEKTHOH 00IIe00pa30BaTeNbHON OpraHU3alreil B paMKax peaju3aldd MEPONpUSTHHA IO
CO3aHMI0 M (YHKIMOHHPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON M TEXHOJOTWYECKOW HaIpaBIEHHOCTEH
npu3HaeTcs oOuieoOpa3oBaTeNbHas OpraHu3alysi, YUCICHHOCTh KIACCOB-KOMIUIEKTOB B KaKIOW U3
napasuiesieit KOTopoi cocraBisieT He OoJiee 1 ¢MHUIIBL

[IpodunbHbI KOMITIEKT 000pYyIOBaHMS MOXET OBITH BBIOpaH JUIss 0O0IIe00pa30oBaTEbHBIX OpraHHU3aINH,
MMEIONINX Ha MOMEHT co3faHus neHtpa "Touka pocta" HabGop cpeacTB 00ydeHHS W BOCIHTAHUS,
MOKPBIBAIOIIMKA CBOMMH (DYHKIMOHAJIBHBIMH BO3MOXKHOCTAMH 0a30Bble MOTPEOHOCTH MNPH H3YyYCHHUU
npeameTos "dusuka", "Xumusa" u "buonorus”.



[IpodunpHbli KOMIUIEKT 0oOOpyaoBaHus oOecreunBaeT 3(PPEKTUBHOE MTOCTIKEHHE O0pa30BaTEIIbHBIX
pe3yibTaTOB  OOYYAIOUIMMHUCS MO  HpOrpaMMaM  ©CTECTBEHHO-HAYYHOH WM TEXHOJOTHYECKOU
HANPAaBJICHHOCTEW, BO3MOXXHOCTh YIIIYOJEHHOTO HM3YYCHUS OTACIBHBIX MPEIMETOB, B TOM YHCIE IS
(hopMUpPOBaHUS M300pPETATEIBLCKOTO, KPEATHBHOTO, KPUTHUECKOTO MBINUICHUS, Pa3BUTHS (PYHKIIMOHAILHOU
TPaMOTHOCTH Y O0YYarOIIUXCsI, B TOM YHCJIC €CTECTBCHHO-HAYYHON U MaTEeMaTHYCCKOM.

IIpn dhopmupoBannu HWHGPACTPYKTYPHOTO JHCTAa M3 MPOMUIHBHOTO KOMIDIEKTa B 00S3aTEFHOM TMOPSAKE
obecrieunBaeTcst BHIOOP CpeACTB OOyuUeHHMS W BOCIMTAHWS HE MEHEEe 4eM IO TpeM Y4YeOHBIM MpeaMeTaM
("Pusuka", "Xumus", "bruonorus") u KoMe0TepHOr0 000pyaoBanus. OcTaBiInecs Mo UTOraM OIpeaeTIeHHs
00s3aTeTbHOTO  000PYAOBaHUS CPENCTBA, NpedycMOTpeHHble g ocHameHus llearpa "Touka pocta",
pacTupenensioTcss Ha MpHOOpETeHHWe OTOJTHHUTEIBHOTO O0OpyNOBaHHS, BXONAIIETO B IepeueHb
000pyIOBaHMsI, PacXOAHBIX MaTepHajioB, CPEACTB OOy4YeHHS W BOCIUTAHUSA NPOPHILHOIO KOMILICKTa
(ITpunoxxenne N 6 K METOAMYECKUM PEKOMEHAALIUSIM).

IIpu BBIOOpE AOMONHUTENHFHOTO OOOPYIAOBAaHWS TAKXKE CIEAyeT yJUTHIBATh CHEHMUPUKY W MOTPEOHOCTH
oTpacieit 5KOHOMUKH cyObekTa Poccuiickoit deneparmu.

PernonanbHbIi KOOPAMHATOP O0ECIIEYMBAET COTJIACOBAHME COPMHUPOBAHHOTO B COOTBETCTBUM C THUIIOBOH
¢dopmoit mHPpacTpykTypHOro mnucra ¢ @DeaepanbHBIM ONEPaTOPOM B COOTBETCTBHHM C PETIIAMEHTOM,
omnpenenseMbiM DeepanabHBIM ONIEPATOPOM.

ITpu HampaBneHUM Ha COINIAcOBaHUE MH(PACTPYKTYPHOrO JIMCTA, COACPIKAIIEr0 CTaHJApTHHIE KOMIUIEKTH,
PernonanbHeiii kKoopauHaTOp npenocTasisieT (o popme dexepanbHOro oneparopa):

- MMOATBEPKJAEHNE OTCYTCTBHSI B COOTBETCTBYIOIINX OOpa30BATENBHBIX OPTraHU3AIMIX, OCHAIICHNE KOTOPHIX
IUTAHUPYETCS, 000pPYAOBaHUS, PACXOIHBIX MAaTEPHUAIOB, CPEACTB OOyUCHHUS M BOCIHTAHMS, yKa3aHHBIX B
IIEpEYHE CTAaHIAPTHOI'O KOMIUIEKTA;

- IOJITBEPIKACHIE HaM4nA (JTM00 obecriedeHrne Hamnaus 10 MoMeHTa ocHameHus Llerrpos "Touka pocra")
YCIOBHH JUIi XPaHEHUS W UCIIOJNB30BAaHHMS XHMHUYECKHX PEAKTHBOB, B TOM 4YHCJIE HEOOXOJMMOTO
o0opyJoBaHus, BKIOYasi IIKad BBITSHKHOM MAaHOPAMHBIA M MKad JUIsl XpaHEHHS XUMHYECKUX PEaKTHBOB
OTHEYIOPHBIN, coryiacHo [lepedHro cpencTB OOy4YeHUs M BOCHHUTAHUS, HEOOXOIUMBIX [UIS PeaU3al[uu
00pa3oBaTeIbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpemHero odmiero oOpa3oBaHHMS,
COOTBETCTBYIOIIMX  COBPEMEHHBIM  YCJOBUSIM  OOy4YeHHs,  HEOOXOJMMOrO  TNPH  OCHAICHUH
001e00pa3oBaTeIbHBIX OpraHu3aluil B LENAX pean3aludl MEPONpPUATHH IO COAEHCTBUIO CO3IaHUIO B
cyosektax Poccumiickoit ®exmepammm (McXoms M3 TNPOTHO3MPYEMOW IMOTPEOHOCTH) HOBBIX MECT B
00111e00pa30BaTEIbHBIX OpPraHU3aLMsIX, YTBEP)KICHHOMY MpukazoM MuHnmnpocBemenus Poccun ot 3
ceHTs0ps 2019 r. N 465.

OO0pa3oBatenbHbIE OpraHU3aIK, Ha 0a3e KOTOPHIX co3natorcsi U GyHKIuoHupyroT Llentper "Touka pocra",
JIOJDKHBI COOTBETCTBOBATh JICHCTBYIOIIMM TPEOOBAaHUSM K YCTPOWCTBY, COJCPIKAHHMIO W OpraHHU3aIHu
pexuMa paboTel 00pa30BaTENbHBIX OPraHU3aIMi ¥ MHBIM HOPMAaTHBHBIM IPABOBBIM aKTaM, ONPEICIISIONINM
TpeOOBaHMs K OpraHu3aliy OOIIEro U AOTIOJIHUTEIHLHOTO 00pa3oBaHus ACTEH.

[omemenus (pyHKIIHMOHATBHBIE 30HBI, B TOM YKclie YueOHbIe KaOUHeThl (PU3NKH, XUuMHH, Ononorun) LlenTpa
"Touka pocTa" peKkoMeHIyeTcs pacnoyaratb B Ipeaesiax OAHOI0 31aHHUS.

IIpoektnpoBanue, 30HMpoBaHue nomemeHuil LlenTpoB "Touka pocta" W ompeneneHue Iu3aliH-perIeHuN
OCYIIECTBISIETCSI C Y4E€TOM PYKOBOJICTBA IO NPOEKTUPOBAHUIO IEHTpPOB "Touka pocTa', yTBEpHkKIAaeMoro
(benepaibHBIM ONIEPATOPOM.

Ilpu mnpoexkTupoBanuu, 30HHpPOBaHWW TomemeHnd IleaTpoB '"Touka pocrta" craegyeT Y4YUTHIBATh
0COOCHHOCTH 00OpY/IOBaHMS, PACXOIAHBIX MAaTEPHAJIOB, CPEJACTB OOYyUEHUS U BOCIUTAHMS, KOTOPBIM OyIeT
obecreunBaThCs 00pa3oBaTeNbHAs OpraHU3aIHs.

IIpoext 30oHupoBanus nomemeHuil LlenTpor "Touka pocta" mpencraBusiercss denepanbHOMY OIEpaToOpy
OJTHOBPEMEHHO C TPE/ICTaBICHIEM HHPPACTPYKTYPHBIX JIUCTOB.



4. Opranusanus o0pa3oBaTeIbHOI JesITeIbHOCTH

OO6pazoBaTenbHasi AEITEIHHOCTh Ha 0ase meHTpoB "Touka pocrta" ocyliecTBIseTCS MO 00pa30BaTENbHBIM
IporpamMmam OOIIeTO U TOTIOTHUTEIHFHOTO 00pa30BaHMUS.

TpeOGoBanus k Qopmary oOpraHu3anuyd O0pPa30BATCILHOW JESATCIBHOCTH PETYIUPYIOTCS HACTOSIIUMHU
PexoMeHpanusMu W WHBIMU HMH(QOPMAIMOHHBIMU ¥ METOAWYCCKUMH Marepuaiamu  DenepaibHOTO
orepaTopa.

Hampasnenus peanusyeMbIx ¢ HCMOIB30BaHNEM pecypcoB LlenTpos "Touka pocta" mporpaMm ompeaemnstoTes
B COOTBETCTBHMHM C METOJUYCCKMMU MaTepUallaMd M PEKOMCHIAIUSAMH, YCTAaHABIUBACMBIMU U
aKTyanu3upyembiMu OeliepaibHbIM OMEPaTOPOM.

Ha ©6aze mwnentpoB "Touka pocta" o0ecreunBaercs peanu3anus 00pa3oBaTeNbHBIX —MPOTpaMM
€CTECTBCHHO-HAYYHOW M TEXHOJIOTHYECKOW HAIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMH 3aKOHOJATEIbCTBA B cdepe o0Opa3oBaHMs M C y4eTOM pekoMmeHianuid DenepanbHOTO
omepatopa. B oOs3aTensHOM Tmopsake Ha 0Oaze meHTpoB "Touka pocra" o0ecreYrBaeTCs OCBOCHHUE
oOydatomumucs yaeOHbIX mpeaMeroB "dmuka", "Xumus", "buonorus" ¢ ucnonp30BaHrEM MpHOOPETaeMoro
000pyI0BaHMsI, PACXOIHBIX MAaTEPHAJIOB, CPEJICTB 00YyUCHHS U BOCTIUTAHHS.

He menee 1/3 oObema BHEYpPOYHOH JIEeSATENFHOCTH OOYYAIOMIUXCS JOJDKHO OBITh OPHEHTHPOBAHO Ha
NoJ/Iep’KaHue €CTECTBEHHO-HAyYHOH M TEXHOJIOTMYECKOW HampaBlieHHOCTEH 00pa30BaTEeNbHBIX MPOrpaMM,
Ipy 3TOM 00BEM IIPOrpaMM €CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH HE MOXET cocTaBisiTh MeHee 20% ot
o0miero o0beMa BHEYpOUHOU AesiTenbHOCTH. OOpa3oBaTenbHble MIPOrPaMMBI 110 IPYTUM HalpaBlIEHHOCTSIM
MIpU HAJIWYUK BO3MOXKHOCTH PEKOMEHAYeTCs IJIaHMpPOBaTh C MCIONb30BaHUEM pecypcoB Llentpos "Touxa
pocra'.

Pazpaborka pabounx mporpamm mo mpenMetam "®dumsmka", "Xwumua", "buonorus”, yueOHBIM MpenMeTam
€CTECTBEHHO-HAYYHOH M TEXHOJOIMYECKOH HalpaBIIEHHOCTEH M3 YacTH y4eOHOro IuiaHa, (hopMUpyeMoin
y4acTHHUKaMU 00pa3oBaTeNIbHBIX OTHOIIEHHUH, MPOrpaMM BHEYPOUHOH AESITETHHOCTH U JIOTIOJTHHUTEIHHOTO
00pa3oBaHMsl OCYLIECTBIIACTCS OOIE00Pa30BATEILHBIMUA OPTaHU3ALMAMHU, B KOTOPBIX CO3JAIOTCSI IIEHTPbI
"Touka pocrta", CaMOCTOSITEILHO C YYETOM METOJWYECKUX MATEpUANOB M pekoMeHnanuii denepanbHOro
orneparopa. Peanuszauus oOpa3oBaTeIbHBIX MPOrpaMM JIOMOJHUTEIHHOTO 00pa30BaHUs B MaJOKOMILIEKTHBIX
00111e00pa30BaTENbHBIX OPraHU3AlNAX OCYIIECTBISETCS NMPH HAIWYMKA Y OPTaHMU3AlMU COOTBETCTBYIOIIUX
ycnoBui. J{i1s1 MaJOKOMITJIEKTHBIX 00111€00pa30BaTeIbHbIX OpraHU3alui JOMYCKaeTCs OTCYTCTBUE JIMLECH3UN
Ha JOTOJIHUTENIbHOE 00pa30BaHKe U PeaT3yeMbIX IIPOrpaMM JOMOIHUTEILHOTO 00pa30BaHHUI.

PexoMeHzanmy 1o MCIONB30BaHUIO CTAaHIAPTHOTO KOMIUTeKTa obopymoBaHus LlenTpa "Touka pocta" mpu
peanu3anuyd TMpOorpaMM €CTECTBEHHO-HAyYHOW W TEXHOJIOTUYECKOW HAamNpaBJIEHHOCTEN OMNpe/esieHbl B
[Tpunoxxenuu N 5 k HacTogmuM PekomeHganusam.

ConpoBOoX/IeHIE U METOINYECKOe O0eCIieueH e UCTIONh30BaHU TPOGMIBHOTO KOMIUIEKTa 000py/I0BaHUS B
00pazoBaTensHON neaTeTbHOCTH IeHTPoB "Touka pocta” ocymectriser OeaepanbHbIN onepaTop.

MeTtoandecknue Matepualisl, pa3pabOTKU M WHBIE MaTepHalbl 10 BOIPOCAM HCIIONB30BaHUS NPO(UIBHOTO
KOMIUIEKTa O0OpyAOBaHUS pa3padaThIBAIOTCS, AaKTyIM3HPYIOTCA W pacrnpocTpansiorcs DeaepanbHbIM
OlepaTopoM, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX MeAWa HHCTPYMEHTOB (BUAEO, BeOHMHAp,
My OIMKAIHH).

®deepallbHBIM  OTIEPATOPOM HA PETYJISPHOM OCHOBE OOECIIEUMBAETCS TMPOBEJICHHE METOJUYECKHX H
00yJaronmx MepOoNpHUATHN IO BOIIPOcaM OpraHu3amuu obpaszoBarenbHOro mporecca B Llentpax "Touka
pocra" ¢ MpUMEHEHUEM MPO(PHILHONO KOMIUIEKTa 000pYJIOBaHUS, OKa3aHHE METOIMYECKOM MMOMOIIH MPH
pa3paboTke y4eOHBIX MAaTepHalioB, 3aJaHUN JUIS COBEPIICHCTBOBAHUS TPAKTUYECKOH ITOATOTOBKH
o0ydarommxcss 10 Yy4eOHbIM TpeAMeTaM, KypcaM BHEYPOUHOM JIEATSIIBHOCTH, JOIMOJHUTEILHOTO
o0Opa3oBaHHs JETEH.

Ileparormyeckue paOOTHUKH, OCYILECTBIAIOIINE AeATENbHOCT, Ha 0Oasze IlentpoB "Touka pocrta" ¢
p ) y Tp p



NpUMEHEHHEM MPOQWILHOTO KOMILIEKTa O00OpYJIOBaHUsS, MPOXOMAT OOYy4YeHHEe [0 TMporpammam
JIOTIOTHATENBHOTO ~ TPOeCCHOHALHOTO  00pa3oBaHWs  (Kypchl  TOBBIIICHHS  KBalMW(UKaWK) W3
OenepanbHoro peecrpa nporpamm  JIIT1O. TloBeimeHue kBamupuUKaUU MEJAarorndeckux paOOTHUKOB
OCYILIECTBIISIETCS] HE PeXke OJJHOTO pa3a B TPU ToJia.

5. Opranu3ainuoOHHO-MeTOAUYECKOE CONPOBOKAEHNE H UCI0Ib30BaHUE HHOI CO3JaHHOM B paMKax
peanu3ani HAMOHAJIBHOTO NpoekTa ""O0pa3oBaHue' HHPpPaCTPYKTYpPbI

B memsx KOMILIEKCHOTO COMpOBOXICHUS aAesatenbHOocTH llenTpoB "Touka" denepalbHBIM ONEPATOPOM
oOecrevnBaeTcsi OCYIISCTBICHUE MyONMKaIMii U OOHOBJICHUS METOJAMYECKUX MATCPHAIIOB, BKIFOYAIOIIUX
y49e0HO-MEeTOANIECKNE MaTepHalbl (HMHCTPYKLIMH, METOINYECKIe MmocoOus, HH(POPMAaIMOHHBIE MaTepUabl,
MEPEeYHN PEKOMEHIYEMBIX JINTEPATYPHBIX MCTOYHHUKOB, BUICOMATEPHANBI M JpP.), @ TAKXKE MaTepHalbl IO
UTOraM TIpOBeIeHUsT Meponpustuii denepanbHOro omeparopa (BeOMHAphI, CEMHUHAPBI, KOH(EPEHIUH,
COBCILAHUS U JIp.).

Hns nmemarormdeckux padotHukoB LlenTpoB "Touka pocra" demepanbHBIM OMEPaTOPOM OOECIIEUNBACTCS
NpOBeEHHE TeMaTHUYECKUX BeOMHAPOB M 00pa30BATELHBIX MEPONPUATHH, HAIIPABICHHBIX HA Pa3bsICHEHHE
BOIIPOCOB pealin3aluy 00pa3oBaTebHBIX MporpaMM Ha 0aze lleHtpoB "Touka pocrta" ¢ IpUMEHEHHEM
Mpo(UIHFHOTO KOMILIEKTa 000PYIOBAHHUS.

Jns PernoHamsHBIX KOOPAMHATOPOB M PyKOBOASIMUX padoTHUKOB LlenTpoB "Touka pocrta" denepanbHbIiA
oreparop obOecreyuBacT IPOBENCHHE TEMAaTHYECKUX BEOMHAPOB, HANPABICHHBIX Ha [OIMOJHHUTEIBHOE
pa3bsiCHEHHE BOIPOCOB, OTHOCSIIUXCS K UCIOTHEHHUIO KOMIUIEKCOB Mep (JOpPOKHBIX KapT) MO CO3JaHHIO U
¢ynkumonuposanuto  LlentpoB  "Touka  pocra", JOCTH)KEHUIO  YCTAaHOBICHHBIX  IOKa3aTelleH
(YHKUMOHUPOBAHUS, WCIOJIB30BAHMIO MHOW CO3JAaHHOW B paMKax peaju3aldd HalMOHAJIBHOTO MPOEKTa
"O0OpazoBanue" HHPPACTPYKTYPHI.

B memsix 3¢¢exTHBHOW OpraHM3allMOHHO-METOJIUYECKOW TMOMJCPKKH CO3JaHusl W (HYHKIIMOHUPOBAHHS
Hentpo "Touka pocra" Ha Tepputopun cyonekToB Poccuiickoit ®eneparun PermoHaabHBIM
KOOPIMHATOPOM O0ecIeunBaeTcsl BOBJICUEHHE NETCKUX TexHomapkoB "KBaHTopuyM'", HEeHTpOB LU(POBOrO
obpazoBanms gereid "IT-ky0", KJIFO4YEBBIX IIEHTPOB JOIOJHHUTENLHOTO oOpa3oBanus "Jlom HaydHOI
kosuabopanun” B nesitenbHOCTh LlerTpoB "Touka pocra” B ciemyromux popmarax:

1. TlpoBeleHHE COBMECTHBIX MEPONPHATHI Uil OOYyYalONIMXCsl W IeJaroruueckux pabOTHUKOB
0011e00pa3oBaTeNbHBIX OpTraHu3aluii, Ha 6a3e KoTophix cosmarorcs LlenTper "Touka pocta" (oOydaromue
CEeMMHApbI U MacTep-KJIACCHI 110 BOIPOCaM HCIIOIb30BaHUs 000py10BaHUs, CPEIACTB O0YUCHHUS U BOCTIUTAHUS;
METOANYECKHE MEPOIpPHUSATHS O BOMPOCaM pPa3pabOTKH, COBEPIICHCTBOBAHUS W BHEIPEHHs MPOTpaMM
JIOTIOJTHATENEHOTO 00pa30BaHMsl €CTECTBEHHO-HAYYHOH M TEXHUYECKOH HAaIpaBICHHOCTH, OpPTaHW3aIiH
BHEYPOUHOW JIEATENBHOCTH OOYYAIOLINXCS; WHAWBUAYaJlbHBIE KOHCYNbTAllMM JUIS IeJaroru4ecKux
pabOTHUKOB, B TOM YHCIE B PEKUME OHJIANH, 3aHATHS TPOEKTHOW JESATENBHOCTHIO; KOHKYPCHBIE H
COpEBHOBATEJIbHBIE MEPOTIPUATHS IS AETEH U Jp.).

2. OpraHu3zanysi ¥ y9acTUe B PEerHOHAIIBHBIX U MEKPETHOHATLHBIX KOHPEPEHIIUAX, PecTUBAIAX, GopyMax 1o
OoOMEHY OmBITOM Pa0OTBl Ha BBICOKOOCHALICHHBIX YYEHHKO-MECTaX, B TOM YHCIE [0 pean3aliu
npenMeTHeIX oOmactelr "EctecTBeHHo-HayuHble mpeamertsl’, "EcTtecTBeHHple Hayku", "MaremaTuka u
uHpopmatuka", "OOmecrBo3HaHue W  ecrecTBozHanme", "TexHomorus", a TaKkKe MNpOTpaMM
JIOTIOJTHATENHHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOM U TEXHUYECKOW HAIPaBICHHOCTEH.

3. YyacTtue permoHaibHBIX KOOpAMHATOPOB, HpencraButenei LlenTpoB "Touka pocra" M MHBIX LIEHTPOB,
(GYHKIMOHUPYIOIMX Ha TeppuTopuu cyowsekta Poccuiickoit depepaunu, B Meponpusatusx dexepaibHOTO
oreparopa.

I'padux mepornpusTHii, KBOTHl y4acTHs, COJEp)KaHUEC M TEXHOJIOTUH TPOBEIACHUS MEPONPHATHI JOBOJSTCS
®DenepallbHBIM OIIEPATOPOM JOIOIHUTEIIBHO.

4. OpI‘aHI/IBaL[I/I}I " y4aCTuC B IPOBCACHHUN I/IHcl)OpMaLII/IOHHI:IX KaMIIaHHUH 110 NOIyJIAprU3aliui HAHUOHAJIBHOT'O



npoekTta "OOpa3zoBaHue" Ha TeppuTOpUH CyOBEeKTOB Poccmiickoit demepary, B TOM YHCIE COOBITHSX,
NPOBOJVMBIX JUIS  KOHCYJBTAIIHOHHOTO  COMPOBOXKACHUS pOAMTENEH (3aKOHHBIX IPEJCTaBUTEICH)
0o0yJarommxcss 0 BO3MOXHOCTSX JUIS Pa3BUTHUS CIIOCOOHOCTEH M TAJIAHTOB UX JETEH, MPOeCCHOHAIBHOM
OpHUCHTAIIMU M YCIICIITHOTO OCBOCHHUST OCHOBHBIX 00pa30BaTeIbHBIX MPOrpamMM 00IIero o0pa3oBaHusl.

5. Pa3pabotka, yTBep)KAECHHE M pealu3alisi CETEBBIX O00pPa30BATENbHBIX MPOTPaMM C HCIIOJIB30BaHHEM
BBICOKOOCHAIIICHHBIX ~YYEHHKO-MECT, CO3JaHHBIX B CyObekTe Poccmiickoit ®Pepepamum B pamkax
HaIlMOHAJBHOTO mpoekTa "OOpa3oBaHWe", B TOM 4YHCIE COBMECTHO C JAETCKUMH TEXHOMapKaMu
"KBaatopuym".

6. Bosnedenue oOyuarommxcs oOuieoOpa3oBaTeNbHBIX OpraHu3aluii, Ha 0a3e KOTOPBIX CO3JAal0TCA U
¢yaxmuonupyoT LlenTper "Touka pocra", B pasmudHble (OPMBI CONPOBOKIACHHUS W HACTaBHUYECTBA C
UCIIOJIb30BaHUEM KaJ[POBBIX PECYpCOB, OO0ECHEUYMBAIONMMX pabOTy BHICOKOOCHAIICHHBIX YYCHHUKO-MECT,
CO3MaHHBIX B cyOwbekTe Poccuiickoii denmepanuu B pamMkax HalnuMoHaidbHOro mpoekra "OOpasoBanue" ¢
YY4ETOM  METOAOJNOTMU  (IEeJeBOM  MOJENH) HACTaBHHYECTBA OOYyYaroOmUXCS JUI  OpraHH3alui,
OCYILECTBISIOMUX ~ O0pa30BaTENbHYI0 JICATENBHOCTh 0  00IIe00pa30BaTeIbHBIM, JIOMOJHUTEIBHBIM
00111e00pa3oBaTeIbHBIM M TIpOTpaMMaM CpPEAHEro Mpo(ecCHOHAIBLHOIO 00pa30BaHMSI, B TOM YHCIE C
MPUMEHEHUEM JIYUIINX MPAKTUK 0OMEHA OMBITOM MEXTy 00yUYarOIIUMHUCS.

Hentpor "Touka pocra" HCMONB3YIOT HHOPACTPYKTYPY W KaIpoBBIE PECYpChl NETCKHX TEXHOMAPKOB
"KBantopuym", co3gaBaeMbIx Ha 0aze 0OIIE0Opa30BaTENBHBIX OpPTaHM3AIMNA, JUIS Pa3BUTHA TPOEKTHON
nestenbHOCTH oOydvaromuxcs. [lemarornyeckue padotauku LienTpoB "Touka pocra" obecneunBaroT ydacTue
0o0yyaromuxcsi B MEpONpPUATHAX ICTCKUX TexHomapkoB "KBaHTopuym" ¢ yAaleHHBIM HCIOJNB30BaHHEM
000pyIOBaHMs, CPEICTB OOYYCHHS W BOCIMTAHMA, a TAaKKe NPUHUMAIOT y4acTHE B OPraHU3YEMbIX HMHU
CeMMHapax Mo AEMOHCTpaluy 3PQPEeKTUBHOIO OIBITa pear3aluy 00pa30BaTEeNbHBIX €CTECTBEHHO-HAYYHOM,
TEXHOJIOTHUECKOW M WHBIX HAaMpaBJICHHOCTEW Cpeid WHBIX 001Ieo0pa3oBaTeNbHBIX —OpraHu3alui,
pacIooKEHHBIX Ha TeppUTOpuH cyObekTa Poccuiickoit @eneparym.

PernonanbsHbIM KOOPAMHATOPOM Ha TeppuTOpuH cyobekTa Poccuiickoit denepaunu obecnieunBaeTcs pabora
0 TOJJAEpKKE O00meo0pa3oBaTe/IbHBIX  OpraHM3alMi, ITOKA3bIBAIOLUIMX HU3KHE 00pa3oBaTelbHbIC
pe3yibTaThl, C UCHONb30BaHHEM HH(PAcTPYKTYphl U KajpoBoro obecrieueHus LlentpoB "Touka pocra" B
pasM4HBIX QopMaTax (COBMECTHas peanu3alus oOpa3oBaTeNbHBIX MPOrpaMM, MPOBEACHUE O0ydaroInx
MEpPOMNPUATHH, CEMUHAPOB, KOHCYJBTAIMH U TIp.).

Ilpy mnpoBeneHHM pPa3NUYHBIX MEPONPHUITUH, CBS3aHHBIX C pealn3alieldl HalMOHAJIBHOTO MPOEKTa
"OOpa3oBaHue", HCIOIB30BAHUEM COOTBETCTBYIONICH HMHQPACTPYKTYpPhL, KagpOBBIX H (PHHAHCOBBIX
pecypcoB, JODKHO OBITh 0OecnedeHo MX HH(GOPMAIMOHHOE CONPOBOXAEHHE, B TOM YHCIE B CPEICTBaX
MaccoBoi MH(pOpPMAaLNH, COUUATBHBIX CETSAX, Ha caliTax 00pa3oBaTeNbHBIX OPraHU3alUil ¢ UCIOIb30BAHMUEM
(bUpMEHHON CUMBOJIMKH HaLlMOHAJIBHOTO TipoekTa "Obpa3oBanue".

Wudopmarnust 06 yuactum LlentpoB "Touka pocra" B MepomnpusaTHsx Hampasisiercs DepepaibHOMY
oIepaTopy B paMKax €KE€KBApTaJIbHOIO MOHUTOPHHTA.

6. TpedoBanus k puHancoBoMy odecnieyenuio Llentpos "Touka pocra'

®unancoBoe obecrniedenne QyHkuroHuposanus Llentpos "Touka pocTta" BKiIIOYaeT 3aTpaThl B COOTBETCTBUU
¢ OOmmmu TpeGoBaHWAMH K ONpEIENEHHI0 HOPMATHWBHBIX 3aTpaT Ha OKa3aHWE TOCYJapCTBEHHBIX
(MyHMIIMTIATBHBIX) YCIYT B cdepe JONIKOIBHOTO, HAa4YaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
o0miero, cpenHero nNpohecCHOHaIbLHOr0 00pa3oBaHus, TOMOIHUTEIBHOTO 00pa30BaHUs JIeTel U B3POCIBIX,
JOMIOJTHUTENBHOTO TpodecCHOHaTBbHOro 00pa3oBaHus Ui JIML, MMEIOMIMX WIM MOJYyYalolIMX CpeaHee
npodeccuoHanbHOe 00pa3zoBaHMe, MPO(PECCHOHATHFHOTO OO0Yy4YEeHHs, MPUMEHSEMBIMU MPHU pacueTe oObema
cyOcuauu Ha (uHaHCOBOE OOecreueHHe BBIMOJHEHHUS TOCYAapCTBEHHOrO (MyHHMLMIAILHOIO) 3aJaHHs Ha
OKa3aHWE TOCYAAapCTBEHHBIX (MYHULMIAIBHBIX) ycIyr (BBIOJIHEHHE pPabOT) TrocynapCTBEHHBIM
(MyHUIIMTIATIBHBIM)  YUPEXKICHUEM, YTBEP)KICHHBIMU IMpHKa3oM MuHnpocsenieHus Poccun ot 20 HoSOps
2018 r. N 235 u BKIIOYAIOUIMMHU B TOM YHCIIE:
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- oIaTy TpyHda IeJarorHYecKuX paOOTHHKOB OOIMe00pa30oBaTEIPHON OpraHU3allid, O0CCIICUHBAIOIIIX
¢ynkunonuposanue Llentpos "Touka pocra';

- mpuoOpeTeHre JIOCTATOYHOTO O0beMa OCHOBHBIX CpPEACTB W MATEPUALHBIX 3allacoB, B TOM 4YHCIC
pacxXoJHBIX MaTepHanoB, IS OOECIEUCHUs pealn3alii 00pa30BaTeIbHBIX MPOrpaMM B oObeMe,
HEOOXOIUMOM JUTSL HETPEPBIBHOW peain3aliu 00pa3oBaTebHOTO MpoIecca;

- obecrmeucHue TCKYHICﬁ ACATCIIbHOCTH O6IIICO6pa3OBaTCJII)HOI>'I opraHu3anuu 110 o0ecIeueHuIo
O6p330BaTCHI)HOF0 rnponecca.

IIpu GpopmupoBanmu 6romxera cyobexTa Poccuiickoit denepanny (MeCTHOTO OIOKeTa) Ha OUEPETHON TOJ] ’
TUTAHOBBIN MEPHOJ] HEOOXOAUMO MPEIyCMaTPUBATh OFOPKETHBIC ACCUTHOBAHMS B 00beMe, HEOOXOIUMOM JIst
¢uHaHcoBoro obOecrneueHus ¢yHkiuoHupoBanus Illentpo "Touka pocra", B TOM 4HCIE C Y4ETOM
COOTBETCTBYIOIICH MHJICKCAIIHH.

7. 3aKJII0YNTEIbHDBIC MMOJI0KEHHUA

[Tpu peanuzanmy MepoONpUsATHI B LEeNAX co3naHus U GpyHknuoHnuposaHus Llentpos "Touka pocta" cyObekT
Poccuiickoit eaepannu obecnieunBaeT coOocHne TpeOOBaHN aHTUMOHOIIONBHOTO 3aKOHOAATENBCTBA U
3aKOHOJATENbCTBA O KOHTPAKTHOW cHcTeMe B cdepe 3aKyloK TOBapoB, padOT, yciayr Aisi oOecredeHHs
TOCYJapCTBEHHBIX W MYHHULMIAIbHBIX HYXJ, B TOM YHCIE€ B YacTH 0OeCHeueHHs MOBBILICHUS
3G (GEKTUBHOCTH, HCKIIOUEHHS OTpPaHUYEHHsT Kpyra IIOCTaBIIMKOB M TIOCTABISIEMOTO 00OpYyIOBaHUS,
MOBBILICHHUS PE3YJIbTATUBHOCTH OCYIIECTBJICHHUS 3aKyIIOK, OOeCIeYeHUs] MPO3PAavHOCTH, NPEAOTBPALCHHS
KOPPYIILHHU U JPYTHX 3I0YMOTPEOICHHIA.

IIpu ocymectBinernn cyObpekTammu Poccuiickoit ®Demeparuimi 3aKymoK TOBapoB, paboT, yCIyr ¢ IENbIO
npuoOpeTeHus 000pyIOBaHHS, PACXOJAHBIX MaTEPUAIIOB, CPEACTB 00YyUSHHSI U BOCITUTAHUS B LEJISIX CO3aHUS
LenTpor "Touka pocta" 3a cueTr cydcuanu u3 denepaibHOro Or0mKeTa Or0pKeTaM cyobekToB Poccuiickoit
Oenepanyu Ha coprHAHCHPOBAHNE PACXOHBIX 0053aTeNbCTB CyObekToB Poccuiickoit deneparium:

- obecrieynBaeTCs IEHTPAIN3aLusl 3aKyMOK B MOPSAKE, ONPEICTICHHOM OYHKTOM 7 cTaThu 26 denepalbHOro
3akoHa "O KOHTpPaKTHOW cucteMe B cdepe 3aKyloK, TOBapoB, paboOT, yciyr s obecredeHus
rOCyIapCTBEHHBIX U MYHHIMIAIbHBIX HYX'";

- IPUMEHSIETCS] HAIMOHAILHBIN PEXKUM B COOTBETCTBUH € TpeOOBaHUAMH cTaThi 14 denepaibHOr0 3aKOHA OT
5 ampens 2013 r. N 44-®3 "O koHTpakTHOH cucTeMe B c(epe 3aKyHmoK TOBapoB, padOT, YCIyr AJs
o0ecreyeHus rocy1apCTBEHHBIX U MyHULIUIAIBHBIX HY X" .

Kpome Toro, npu ocyiiecTBIeHUH 3aKyNOK cyObekTamMu Poccuiickoit @enepauy J0JKHbBI ObITh YUTCHBIL:

- monoxeHus mnoctaHoBieHus [IpaBurensctBa Poccuiickoit ®enepanmum ot 03.12.2020 N 2013 "O
MHHUMAJIBHOH J10J1€ 3aKYIIOK TOBAPOB POCCHHCKOTO MTPOUCXOKICHHS";

- mnonoxeHus mnoctaHoBieHus [IpasurensctBa Poccuiickoit ®enepamunm ot 03.12.2020 N 2014 "O
MHUHUMAJIBHOW 00sI3aTENbHON J10JIe 3aKyIOK POCCHMCKUX TOBAapOB U €€ JOCTIKEHHUHU 3aKa3uukoM" (BMecTe C
"[lonokeHreM o TpeOOBaHMSX K COIEPIKAHUIO U hopMe oTueTa 00 00beMe 3aKyIOK POCCHICKUX TOBAapOB, B
TOM YHCIJIE€ TOBApOB, MOCTABISIEMBIX NPH BHIIIOJHEHUH 3aKYMAaeMBIX pabOT, OKa3aHWU 3aKyMaeMbIX YCIyT,
OCYIIECTBJICHHBIX B HENSAX JMJOCTIKCHUS 3aKa3uMKOM MHHHMAJIBHOW O0O0s3aTeNbHOW [JONM 3aKyIloK, O
TpeOOBaHUSIX K COJACPKaHHIO OOOCHOBAHWSI HEBO3MOXXHOCTH JIOCTHIKCHHUS 3aKa34MKOM MHHUMAJIbHOM
00s3aTeTbHON JTONTN 3aKyTOK POCCHUCKHUX TOBApOB (B TOM YHCIIE TOBAPOB, MOCTABISIEMBIX MIPH BBITOJHEHUH
3aKynaeMblX padOT, OKa3aHMM 3aKy[aeMbIX YCIYyr) OTHENbHBIX BHJOB, MpPHU OCYIIECTBICHHU 3aKyIOK
KOTOPBIX yCTaHOBJIEHBI OTPaHUYEHUs JOIyCKa TOBApOB, NMPOUCXOMSAIIMX M3 MHOCTPAHHBIX TOCYAAPCTB, O
MOPSIJIKE TOJITOTOBKU U pa3MellleHHs B eJIMHON HH(OPMAIIMOHHON cucTeMe B cepe 3aKyINoK TaKuX OT4eTa U
ob6ocHoBanus", "llookeHHEM O TOPSAKE, KPUTEPHUSIX WM TOCIEICTBHUU MPOBEACHUS OLEHKH BBITOJHEHHS
3aKa34MKOM OO0SI3aHHOCTH JOCTHKEHUS MUHMUMAJIbHOM 00s13aTeIbHOM 10JIM 3aKYIIOK POCCHHCKUX TOBAapoB (B
TOM 4HCJIE TOBapOB, IOCTABISIEMbIX IPHU BBINOJHEHUU 3aKy[aeMbIX pabOT, OKAa3aHUU 3aKyIaeMbIX YCIIYT)
OTJENbHBIX BUOB, IIPU OCYILECTBJICHUU 3aKYNOK KOTOPBIX YCTAHOBJICHbI OrPaHHMUYCHMs AOIyCKa TOBApPOB,
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HPOUCXOSIINX U3 HHOCTPAHHBIX TOCYIapcTB").

Tlpunooicenue N 1

K Memoouueckum pexomeHoayusim

KOMILJIEKC MEP ("JOPOXXHAS KAPTA") 110 CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBILEOBPA30OBATEJIBHBIX OPTAHU3AIIMSX, PACIIOJIOKEHHBIX B CEJIBCKOMN
MECTHOCTH U MAJIBIX TOPOJIAX, HIEHTPOB OEPA3OBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOIT' MYECKOM HATIPABJIEHHOCTEM "TOUKA

POCTA"
N HaunmenoBanue OTBETCTBEHHBIN Pesynbrar Cpok
MEpPONPHITUS

1. Y TBEpKACHBL: PernonanbHbli PacniopsaurensHblit  [He mo3nHee 31 aHBaps
- JOJDKHOCTHOE JIMIIO B [KOOpAWUHATOP QKT pEruoHaJIbHOTO X <2>rona
cocTaBe oprasa
[PErMOHAJIEHOTO MCIIOTHUTETHHON
BETOMCTBEHHOT'O BIIACTH,

[pOoeKTHOTO oduca, OCYILIECTBIISIOIIETO
OTBETCTBEHHOE 3a rOCyIapCTBEHHOE
CO3/1aHHE U yripaBiieHue B cepe
(hyHKITMOHUPOBaHUE 0Opa3oBanui (anee -
ieHTpoB "Touka [PACTIOPSIIUTEIbHBIM
pocta'; axT POVB)
- IOKa3aTesu
NesITeNIbHOCTH LIEHTPOB
"Touka pocra";
- Tunosoe Iosoxenue
0 JEATEIbHOCTH
[{entpoB "Touka
[pocTa" Ha TepPUTOPUU
cyobekTa Poccuiickoii
Denepauuu
- IepeyeHb
00111600pa30BaTEIIbHBIX|
OpraHu3alui,
[PACTIOJIOKEHHBIX B
CEIbCKON MECTHOCTHU U
MaJIbIX ropoJax, Ha
0a3e KOTOPBIX
[TAaHUPYETCS CO3/IaHue
[lenTpoB "Touka
ocra'.

2. Cdopmuposan n PervonanbHbIN [Tucemo CoracHo OTIEIbHOMY
COoTJIacoBaH KOOpIUHATOD, (benepaabHOro rpaduxy
MH(PACTPYKTYPHBIN  |bheaepanbHbIi orneparopa u
IucT orepaTop pacropsANTENbHBINA

akt POVIB
3. OODBSIBICHBI 3aKYNIKH  |PErHMOHATBHBIN 3BemieHws o He mo3aHee 1 anmpens




TOBapoOB, paboT, yCIyT [KOOPIUHATOP [TPOBEEHUM 3aKYyIOK [X rofa
o151 coznanust [{lenTpoB
"Touxka pocra"

4. CchopmupoBaHbl PernonanbHbII PacniopsautensHblil  [He mo3aHee 1 anpens
[IPOEKTHI 30HUPOBAHUSA [KOOPAUHATOD axT POVIB X rona
[{eaTpoB "Touka
pocta"

5. [IpoBeneH MOHUTOPUHI|PErHOHANIBHBIN [To dhopme, 25 aBrycra X roja,
paboT Mo MPUBENEHHUIO [KOOPIUHATOP onpeaensieMon najee eXerogHo
rtonangok [lentpos MuHIIpOCBEIIEHUS
"Touka pocTa" B Poccun nnu
COOTBETCTBHE C DenepallbHBIM
METOINIECKUMH OIIEpaTOPOM
[PEKOMEHIAUAMUI
MUHIIPOCBEIICHHUS
Poccun

6. Hagamo paboTsl PernonanpHBII MubopmarmonHoe 1 cenTs16ps X romga
[{enTpoB "Touka KOOpJIMHATOP ocsenienne B CMU

ocra'

7. ExxexkBapTaabHBI PervonanbHbIN Otuer OenepansHOMY |l OKTAOPS X TOAA,
MOHUTOPHHT KOOPIUHATOP oTepaTopy IO UTOTaM |1anee -
BBITIOJTHEHUS MOHHUTOpPHHTA e’KEeKBapTajIbHO B
[ToxasaTesield Co3JaHus TedeHue 2-X JeT
1 GYHKIIMOHHUPOBAHUS
eHTpoB "Touka
pocta"

<2> X - rox mosy4eHus CyOCH TN,

Ilpunooicenue N 2

K Memoouyeckum pexomeHoayusim

MHWHHUMAJIBHBIE HHIUKATOPBI U IOKA3ATEJIU PEAJIM3ALIMA MEPOIIPUSITUI ITO
CO3JJAHUIO U ®YHKIIMOHUPOBAHUIO B OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJIAX, IIEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOM Y TEXHOJOTI MTUECKOUN
HAIIPABJIEHHOCTEM "TOYKA POCTA"

N HanmenoBaunue MuHuMaIbHOE MunnmansHOE Metonuka pacuera
WHANKATOpa 3HA4YEHHE B TOJ [UIsI | 3HAY€HHWE B TOJ IS MUHUMAaJIBHOTO
(moka3zaTernsi) 00111€00pa30BaTeIbHBIX| MAaJOKOMIUIEKTHBIX —[[OKa3aTells B LIEIOM IO

OpraHm3anui, He  |00meo0pa3oBaTenbHBIX| CyObEeKTY Poccuiickoit

SIBIITIOIINXCS OpraHu3aiui ®denepalyu, B roja
MaJOKOMIUIEKTHBIMH
1  [YucneHHocTh 300 100 CymMma 3HaueHUi

0OyJaronmxcs (B rox otkpsITHs - 150) (B rox otkpeiTust - 50)  [mokasaTesist Mo BceM
00111e00pa30BaTENBHOM 00111800 pa30BaTENEHBIM
OpraHu3alyi, OpraHu3anusaM, Ha 6aze
OCBaMBaIOIIKX JBa U KOTOPBIX CO3IAI0TCSI




Oonee yueOHbBIX eHTpsl "Touka pocra
peaMera U3 4ucia
MpPEAMETHBIX 00IacTel
"EcTecTBeHHO-Hay4YHbIE
MpeaMeTH'",
"EcTecTBeHHBIC HAYKH'",
"MaTtemaTuka u
mHpOpMaTHKa",
"OO11iecTBO3HAHUE U
ecTecTBO3HaHME",
"TexHonorus" u (unn)
KYPChI BHEYPOUHOM
esITeIbHOCTH
0OIIEHHTEIIIEKTYaJIbHON
HAPaBJICHHOCTH C
MCIIOJIb30BaHUEM
CpeaCTB O0Y4YEHUS U
BocniuTaHus Llentpa
"Touka pocra" <3>

(1enoBeK)

2  [UucnenHOCTH 60 30 CymMa 3HauCHHN
00yyarommxcs (B rox otkpbITHs - 30) (B roa OTKphITHS - 15) [MOKa3aTesst mo BceM
0011e00pa30BaTENBEHOM 0011e00pa30BaTENEHBIM
OpraHu3alvy, opraHuzanusaM, Ha 6aze
0CBanBAIOIINX KOTOPBIX CO3Ial0TCs
TOTIOJTHUTENbHBIE eHTpsl "Touka pocra"
00111e00pa3oBaTEIbHEIE
POTrpaMMBbl

TEXHUYECKOUN U
€CTEeCTBEHHO-HAYyYHOU
HATPaBJICHHOCTH C
MCIIOJIb30BaHHEM
CpeNICTB OOYYCHHS U
BocniuTaHus Llentpa
"Touka pocta" <4>
(demoBeK)

3 JTonst megarornyeckux (100 100 100
[pabOTHUKOB IIEHTpPA
"Touka pocta",
MPOILEAIINX 00yueHHe
[0 IMporpaMMam M3
[peecTpa mporpamMmm
MOBBIIICHUS
KBaJTU(DUKAITTT
(henepaibHOTO
oniepaTopa <5> (%)

<3> Hcnonp30BaHue CPeICTB 000PYAOBaHUs, 00yUEHUS U BOCITUTAHHUS BO3MOXKHO Ha BCEX YPOBHSX OOIIEro
o0Opa3zoBaHHs W 1Ie7ecO00pa3Ho ISl pealln3allil YPOUHOH M BHEYPOYHOU JESTENBHOCTH TI0 MporpammamM
€CTECTBCHHO-HAYYHOM M TEXHOJIOTMYECKOM HampaBlieHHOCTe. Pacuer mokaszaTtenss mnpeaycMaTpuBaeT
CYMMHPOBaHHE YHCICHHOCTH OOydaromuxcs oO0IIeo0pa3oBaTeIbHOW OpPraHW3alliu, KKIbIA U3 KOTOPBIX
3a/IeiCTBOBAaH B OCBOCHHUHU HE MEHEE ABYX MPEIMETOB, KypCOB, TUCIHUIINH (MOIYyJIE) €CTeCTBEHHO-HAYYHOM
Y TEXHOJOTMYECKON HANpaBICHHOCTEW B paMKaxX peajln3ald OCHOBHBIX OOIIE00pa30BaTENbHBIX IIPOTPAMM.



YuuTeBatoTCs ydeOHBIC MPEIMETHI M3 YWCiIa TIPEeaIMETHBIX obmactedt "Maremartnka w wH(pOpMaTHKa',
"O6mecTBo3Hanue u ecrectBo3Hanue", "Texnonorus", "EcrecTBeHHO-Hay4HbIe TpenMeThl”, "EcTecTBeHHBIC
Hayku" U (WIKM) KypChl BHCYPOUHOH ACSITEIHLHOCTH, PEAM3YEMbIC C MCIIOJIB30BAHUEM CPEICTB OOYUYCHHUS U
Bocriutanusi LlentpoB "Touka pocta". B cmyuae, ecim B 00meoOpa3oBaTelbHONW OpraHu3aldd, OOIIas
YUCIIEHHOCTh OOYYalONMXCsS MEHBIIE YKa3aHHOTO 3HAYEHWS, 3HAYCHHE ITOKa3aTeNsl JOJDKHO COCTaBISTH HE
MmeHee 80% oT o01uelt YUCIEHHOCTH 00yJaroIuXCA.

<4> B cnyuae, ecnu B 001eo0pa3oBaTeabHON OpraHU3aliy, 00Ias YUCICHHOCTh O0YYarOIIMXCs MEHBIIC
3Ha4YeHMs, YKa3aHHOTO B TIOKa3aTene 1, 3HadeHne 1mokaszareis JODKHO cOoCcTaBiATh He MeHee 20% oT obmieit
YUCIIEHHOCTH oOydJaromuxcs. s MaloKOMITIEKTHBIX 00IIe00pa3oBaTeNbHBIX OpTaHU3aIfil J0MycKaeTcs
OTCYTCTBHEC JIUIICH3UM Ha JOIMOJHUTEIHLHOEC OOpa30BaHHE M pPeaju3yeMbIX MPOrpaMM JOTOJHUTEIEHOTO
o0pazoBaHws.

<5> B cooTBeTcTBUY ¢ OYHKTOM 2 dacTu 5 ctarbu 47 denepanbHoro 3akona ot 29.12.2012 N 273-03 "O6
obpazoBanmm B Poccuiickoit demeparuu” TOBBIIICHHE KBATH(OHUKAIIMN IIEIATOTHICCKUX PaOOTHHUKOB
OCYILIECTBIISIETCSL HE pEXe OJHOro pasa B Tpu roja. [loBplmieHne KBaIM(UKAIMKA TEJarorHuecKoro
pabotHuka nentpa "Touka pocta" 3acUMTBHIBACTCS NMPH HATMYUHM JACHCTBYIOIIETO (C AAaThl MPOXOXKICHHS
npouuto He 6onee 3 J1eT) yIOCTOBEPEHHUS O MOBBIMICHUN KBANH(UKALMH [0 IPOrPpaMMaM, COOTBETCTBYIOLINM
HanpaBieHHOCTsIM LlenTpa "Touka pocra", Wi MPOXOXAEHWH OOydYeHHS MO Mporpammam ¢eneparbHOro
omepaTtopa. Takke YYUTHIBACTCS HAIMYUE Y TEIAarOrHUeCKUX PaOOTHHKOB YAOCTOBEPCHHI O IMOBBINICHUH
KBaJu(uKanuy no nporpammam u3 PenepasbHOro peecTpa 00pa30BaTENbHBIX IPOrPAMM JOTIOJHUTEIBHOTO
npogecCHOHAILHOTO 00pa30BaHUsL.

Ipunoowcenue N 3

K Memoouyeckum pexomeHoayusim

NEPEYEHb OBIIEOBPA3OBATEJIbHBIX OPTAHU3AILIUM, HA BA3E KOTOPBIX
IVIAHUPYETCS CO3JAHUE U ®YHKIIMOHUPOBAHUE IIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'MYECKOW HAIMTPABJIEHHOCTEM "TOUKA
POCTA" B TOJY B PAMKAX ®EJEPAJIBHOI'O ITIPOEKTA "COBPEMEHHAS IIIKOJIA"

HAIIMOHAJIBHOT' O ITPOEKTA "OBPA30OBAHHUE" B (HAUMEHOBAHHUE
CYBBEKTA POCCUMCKOM ®EJEPALIMN)
N /1| HanmenoBauue HanmenoBanue IOpunnueckuii agpec | YUucieHHOCTs | MamokoMIUIeKTHAS
MYHHIIATIATBHOT0/00111e00pa3oBaTeasHOH00IIe00pa3oBaTebHON 00 yJaromuxcs | (1a/HeT, KOINIeCTBO
o0Opa3oBaHHs |OpraHm3anuy, Ha 0a3e| opraHuzanuu (1o KJIACCOB-KOMIICKTOB)
KOTOPOM TTaHUPYETCSI yCTaBy)

co3znanue Llentpa
"Touka pocra"

Ipunoowcenue N 4

K Memoouueckum pexomenoayusam

TUITIOBOE MOJIO)KEHUE O IIEHTPE OBPA3OBAHUS ECTECTBEHHO-HAYYHOH U
TEXHOJJOTTYECKOMN HAITPABJIEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAUMEHOBAHME OBIIIEOBPA3OBATEJIbHOI OPTAHU3ZALIUN>


https://normativ.kontur.ru/document?moduleid=1&documentid=381651#l638

1. O0mue moI0:KeHus

1.1. Hentp oOpa3oBaHHs €CTECTBEHHO-HAYYHON M TEXHOJIOTMUYECKOW HampaBieHHocTed "Touka pocra" Ha
0a3e <HamMeHOBaHHWE 00IIe00pa30BaTENFHON OpraHm3anur> (fnanee - LIeHTp) co3maH ¢ Ienblo pa3BUTHS Y
00yJarommxcs eCTECTBCHHO-HAYYHOM, MaTeMaTHYSCKOW, WH()OPMAIMOHHON TPaMOTHOCTH, (hOPMHUPOBAHHS
KPUTHUYECKOTO M KPEaTUBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTCCTBEHHO-HAYYHOH W
TEXHOJIOTHYECKON HANIPABJICHHOCTEH.

1.2. llenTp He sBIsETCS IOPUAMYSCKHM JIMIIOM H JCUCTBYET Ui JIOCTH)KGHUS YCTaBHBIX Ieyei
<HauMCHOBaHHE O00Ie00pa3oBaTENFHON OpraHu3auui> (fajgee - YUpekJeHHEe), a TakkKe B [elsiX
BBITIOJTHEHHUS 337129 W TOCTIKEHHS TTOKa3aTeel U pe3yIbTaTOB HAIMOHAIBHOTO TpoekTa "Obpa3oBanwue".

1.3. B cBoeli pestensHoctu LlenTp pykoBoacTByeTcs: DenepanbHbiM 3akoHOM Poccuiickoit denepanmu 0T
29.12.2012 N 273-®3 "0O6 obpazoBanuu B Poccuiickoii denepanun’, , IPYTUMH HOPMATUBHBIMU
JIoKyMeHTaMi MuHuctepcTBa npocsemienus Poccuiickoit denepannu, HHBIMH HOPMATHBHBIMH TPAaBOBBIMU
aktamu Poccuiickoli ®Denepanmu, mnporpaMMoll pa3BUTHS <HaUMEHOBaHHE O00IE00pa30BaTEILHON
OpraHu3alyy>, IIaHaMu paboThl, yTBEPKICHHBIMH yUpeAUTENIeM U HacTosiuM [lonoxeHnem.

1.4. IleHTp B CBOCH IEATEIBLHOCTH MOJUUHSACTCS PYKOBOAUTEIIO Y UPSIKACHUS (IUPEKTOPY).

2. llean, 3anaum, pyHkuuu nearejbHoctu LlenTpa

2.1. OcHoOBHO# 1eNbIO AesATeNbHOCTH lleHTpa SBISETCS COBEPIICHCTBOBAHME YCJIOBHM MJISi TOBBIIICHUS
KadecTBa 00pa3oBaHUs, PACHIMPEHUST BO3MOXKHOCTEH 0Oy4aroluxcs B OCBOCHHUHM YUYEOHBIX NPEAMETOB
€CTECTBCHHO-HAYYHOW M TEXHOJOIMYECKOH HAaIlpaBJICHHOCTEH, MpOrpaMM IOMOJIHUTENIFHOIO 00pa3oBaHUs
€CTeCTBEHHO-HAyYHOW U TEXHUYECKOH HAIPAaBICEHHOCTEH, a TakKe IS MPaKTHIECKOW OTpabOTKU ydeOHOTO
MaTepuana mo yaeOoHsM npeameraM "duznka", "Xumusa", "buomorus'.

2.2. 3apayamu llenTpa gBiArOTCS:

2.2.1. peanuzamMs OCHOBHBIX  OOIIEOOpa30BATENBHBIX INPOrpaMM IO  Y4eOHBIM  TpeAMETaM
€CTECTBEHHO-HAyYHOH W TEXHOJOIWYECKOW HAaNpaBlICHHOCTEH, B TOM 4YHCIE€ B paMKax BHEYPOUHOMH
JEeSITeTbHOCTH 00YYaIOIINXCS;

2.2.2. pa3paboTKka M pealu3alusi pa3HOYPOBHEBBIX JOMNOJHUTENBHBIX 00IIe00pa30BaTeNbHBIX MIPOrpamMM
€CTECTBCHHO-HAYYHOW M TEXHHYECKON HAIIPaBICHHOCTEH, a TAaKKe€ MHBIX NPOrpaMM, B TOM YHCIE B
KaHUKYJISIPHBII [IEPUOL;

2.2.3. BoBIIeueHUE 00YYAIOIIUXCS M TIEIarOTMYEeCKUX PAOOTHHKOB B MPOEKTHYIO IS TEILHOCTD;

2.2.4. opraHuzanysi BHEY4YEOHOH [IESTEIBHOCTH B KaHUKYJSIPHBIA MEepHOA, pa3paboTka M peanu3aunus
COOTBETCTBYIOIIMX O0pa3oBaTEeNIbHBIX MpOrpaMM, B TOM YHCIEe JJs Jlarepeld, OpraHM30BaHHBIX
00pa3oBaTeIbHBIMUA OPraHU3aLUsIMH B KAHUKYJIAPHBII EPUO;

2.2.5. noBbIeHne MPOPECCHOHATBHOTO MacTEpCTBA MEeNarornieckux paboTHHKOB LleHTpa, peanmsyromux
OCHOBHBIC U JIOTIOJTHUTENBHBIE 0011e00pa30BaTENbHbIC TIPOTPAMMEIL.

2.3. LenTp m1s TOCTWKEHUS [IETTH M BRIMTOJTHEHUS 33719 BIIpaBe B3aMMOICHCTBOBATE C:
- pa3IMYHBIMU 00Pa30BaTEILHBIMHU OpPraHU3aIsIMK B QOpME CETEBOIO B3aUMO/ICHCTRUS;
- C UHBIMH 00pa30BaTEIHHBIMI OPTaHU3AIMSIMI, Ha 0a3e KOTOPHIX COo37aHbI eHTpHI "Touka pocra';

- ¢ (QenepanbHBIM ONEPATOPOM, OCYIIECTBISIIOIIUM (YHKIUH 1O MHYOPMAOHHOMY, METOIUYECKOMY H
OpPraHU3aIlMOHHO-TEXHUYECKOMY COIPOBOXKJIEHHUIO MEPOIPHATHHA TI0 CO3JaHUI0 W (PYHKIHOHHPOBAHHIO
nentpoB "Touka pocra’, B TOM 4YHCIE TIO BOMPOCaM TMOBBIINICHUS KBATU(PHUKAINK TeJaroruaecKux
PabOTHHKOB;

- O6y‘-IaIOH_II/IMI/IC$I U pPOAUTCIIAMHA (SaKOHHBIMI/I HpCI[CTaBI/ITeJ'I}IMI/I) 06yqaloumxc;1, B TOM YHCIEC C
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MPUMCHCHUCM OIUCTAHIIUOHHBIX 06pa3OBaTCJ'II>HI>IX TEXHOJIOTHM.

3. ITopsinok ynpasiaenus Llenrpom "Touka pocra"

3.1. PykoBomuTenb YUpexaeHUs H3IAeT JIOKAIbHBI HOPMATHBHBIA aKT O Ha3HAYEHUH PYKOBOIWUTEIS
IlenTpa (Kyparopa, OTBETCTBEHHOTO 3a (PYHKIIMOHHPOBAHWE M Pa3BUTHUE), a Takke O co3maHuu lleHTpa u
yTBepxkaeHuu [lonoxenue o gestensHocTy LleHTpa.

3.2. PykoBoautenem lleHTpa MokeT OBITh Ha3HA4YeH COTPYIHUK YUPEKICHUS M3 YHCIA PYKOBOISAIINX H
MearOTUYeCKUX PaOOTHUKOB.

3.3. PykoBonutens LlenTpa 00s13aH:
3.3.1. ocymiecTBIATh ONepaTUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. mpenacraBnATh uHTEpechl LleHTpa Mo HOBEPEHHOCTH B MYyHULMNAIBHBIX, FOCYJAPCTBEHHBIX OPraHax
peruoHa, opraHu3alMax Uil peain3anuy nenei u 3azad Llenrtpa;

3.3.3. oTunTeiBaThCA Tiepe] PykoBomuTeneM YdapexaeHus o pe3ynbraTax padotsl LleHnTpa;

3.3.4. BBINOJNHATH WHBIC OOS3aHHOCTH, IMPEIYCMOTPCHHBIC 3aKOHONATEIBCTBOM, YCTaBOM YUpEKICHUS,
JIOJ>KHOCTHOW MHCTPYKUMEN U HacTosuM [lonoxennem.

3.4. PykoBoautens LlenTpa Brpase:

3.4.1. ocymiecTBIATH paccTaHOBKY KanipoB LleHTpa, mpuem Ha paboTy KOTOPBIX OCYIIECTBISETCS MPHUKA30M
PYKOBOIUTENS YUpEKACHUS;

3.4.2. 110 COTTaCOBAHUIO C PYKOBOAMTEICM Y UPEXkICHUS OPTaHN30BbIBATh YUCOHO-BOCIIMTATEIIBHBIN MPOLIECC
B LIeHTpe B COOTBETCTBHUHU C IENSAMHU U 3a1auaMu [[eHTpa 1 oCyIecTBISITh KOHTPOIh 32 €ro peain3aliuei;

3.4.3. OCYIIECTBIATh MOJArOTOBKY OOYHAIOIIMXCS K y4acTHUIO B KOHKypCax, OJMMITHA/aX, KOHPEPEHIUsIX U
WHBIX MEPOTIPHUSTHSX TIO PO U0 HATIpaBIIeHUi AesTenbHocTH LeHTpa;

3.4.4. Mo COrfacoBaHMI0 C PYKOBOIUTEIEM YUPEXKIEHHUsS OCYILECTBISATb OPraHU3alMI0O U TPOBEICHHUE
MEPONPHITUH 110 MPOUITIO HANIPaBIeHUH nesiTenbHocTH LieHTpa;

3.4.5. OoCymIECTBIATh MHBIC MPaBa, OTHOCSIIHMECS K NEATeTLHOCTH LleHTpa M He MpoTUBOpEYAIIre HETsIM U
BUJIAM JIEATEIILHOCTA 00pa30BaTEbHON OpraHU3aIiy, a TaKkKe 3aKOHOIaTeNbCcTBY Poccuiickoit denepannu.

Ilpunoosxcenue N 5

K Memoouueckum pexomenoayusam

PEKOMEHJIAIIMH ITO UCITOJIB30OBAHUIO CTAHIAPTHOI'O KOMILJIEKTA
OBOPYJIOBAHUSI HIEHTPA "TOUYKA POCTA" IIPU PEAJIN3AIIMA TIPOT'PAMM
ECTECTBEHHO-HAYUYHOM U TEXHOJIOT'MYECKOM HAIIPABJIEHHOCTEM

[lepedens crangapTHOTO KOMIUIEKTa 000pyaoBaHus ajst ocHameHus Llentpos "Touka pocra” chopmupoBan
C YYETOM psAJia IPUHIIUIIOB, B TOM YHUCIIE:

[puanun npeeMcTBEHHOCTH cucTeM oOopynoBanus. OOopynoBaHWE JUIsi TIPOBEACHUS YYCHHUUECKUX
NPaKTUYECKUX PadOT SBISIETCS OOIIUM ISl YPOBHEH OCHOBHOTO OOIIETO U cpeHero odIero oopasopanus. B
CHCTEME HarJISITHBIX CPEICTB OOYUSHHUS M JIEMOHCTPALMOHHOTO 000py10BaHHS UMEIOTCS 0a30BbIC DJIEMEHTHI,
o0rIre 171t OCHOBHOTO 0011ero U cpeqHero obmiero oopasosanus. Lludposas naboparopust u o6opypoBaHHe
00IIIer0 Ha3HAYCHHS MO3BOJISIOT O0ECHCUMBAThH JCATEIBHOCTh OOYYAIOIIMXCS KaK B OCHOBHOHM, Tak W B
cTapuiell IIKOJe, a B COBOKYIMHOCTH C IM(POBBIMH J1a0OpPaTOPHUAMH TO (DU3UKE, OUOIOTHH M XUMHHU -
NPaKTHYECKYIO JCATCIBHOCTh B PaMKaX M3YUCHHS €CTECTBEHHO-HAay4HBIX mpeameToB B 10 - 11 kmaccax Ha



yIIIyOJICHHOM YpPOBHE.

[puHIMI coveTaHHs KIACCHYECKUX W COBPEMEHHBIX CPECTB H3MEPECHUHU U CIOCOOOB 3KCIIEPUMEHTAITBHOTO
UCCIIeIOBaHUs sBJICHUN. B coctaB 000pynOBaHUs BXOJAAT KIACCHYECKHUE CPEICTBA M3MEPEHUs (HarpuMep:
JIMHAMOMETPHI, CTPEIOYHBIC aMIIEPMETP U BOJIBTMETP) U MU(POBBIC MPUOOPHI (HampuMep: IUQPPOBBIC BECHI,
cexkyHaoMmep) u aaryuku. CoOJIOJICHHE ATOTO MPUHIMIIA UMEET 0c000e 3HAUCHHUE ISl YPOBHS OCHOBHOTO
o0mero oO6pazoBaHUs, MOCKOIBKY 3/1€Ch MPOMCXOTUT 3HAKOMCTBO CO CIIOCOOaMH M3MEpeHHs (DH3MUECKUX
BEJIWYWH, (OPMUPYETCS TOHUMAHUE NPUHIUIIOB JCHCTBUS aHAJIOTOBBIX H3MEPHUTEIBHBIX NPUOOPOB U
obecrneunBaeTcs Mepexo/1 K UCIOIb30BaHIIO HHCTPYMEHTOB II(PPOBOH J1ab0paTopH.

[IpyHLMTO pUOPUTETA YYEHUUYECKOTO 3KCIIEPUMEHTA ISl peaju3allii CUCTEMHO-AEATEIbHOCTHOTO MOAX0/a.
Peanmzamusi  cHCTEMHO-IEATENHPHOCTHOTO TIOAXOAa B OOyYeHHHM €CTEeCTBEHHO-HAYYHBIM IpeIMeTaM
OasupyeTrcss B TEpPBYIO OdYepeab Ha BOBIICYCHHH OOYYAIONMXCA B MPAKTUYECKYIO EATENFHOCTD II0
MPOBEICHUIO HAOJIIOJIEHUI U OmbITOB. [103TOMYy 3HAUMTENbHAS YacTh HAOJIOJEHUN M OIMBITOB, KOTOPHIC B
TPAAULIMOHHON METOJAUKE Mpe/UIarajuch Kak JAEMOHCTPAILMOHHBIE, MEPEHECEHBl B Pa3psAll YUYECHUUECKUX
pabot. CregyeT OTMETHTh, YTO B HACTOSIIEE BpeMs H3y4deHHE (PH3UKH, XUMUU W OHMOJIIOTHH B OCHOBHOM
miKojJe W Ha 0a30BOM YpOBHE CTaplledl WIKOJNbI OPHEHTHPYETCS Ha OCBOCHHE €CTECTBEHHO-HAy4HOU
IPaMOTHOCTH, KOTOpO€ HJET uepe3 Pa3BUTHE CIIOCOOHOCTEH ydaliumxcs aHaTU3UpOBATh Pa3sHOOOpa3HYyIO
€CTeCTBEHHO-HAyYHYI0 WH(GOPMAIMIO W HCIIONB30BATh TOIYYCHHbIE 3HAHUS JUIS OOBSCHEHHS SIBJICHUU H
MPOIIECCOB OKPYKAIOIIEr0 MHpPa; MOHUMATh OCOOCHHOCTH HCIIONB30BAHUSI METOAOB €CTCCTBO3HAHUS IS
MOJYYEHHS] HAyYHBIX JAHHBIX; IPOSBIATH CAMOCTOSTEIBHOCTh CYXJIECHUW W TOHMMATh pOJIb HAyKHd U
TEXHOJIOTHYECKUX MHHOBAIWA B Pa3BUTHH OOIIECTBA; OCO3HABATh BAXHOCTh HAYYHBIX HCCICIOBAHUHA M HX
CBSI3b C HAIIMM MAaTE€PUAIBHBIM OKPYXEHHUEM M COCTOSHUEM OKpyxkarouledl cpenpl. OpueHTanus Ha
€CTECTBEHHO-HAYUYHYI0 T'PaMOTHOCTh IPEANOJAaraeT aklEeHT Ha METOJOJIOTHI0 HAyKH W HaIpsAMYIO CBS3aHO
KaK ¢ OOIIMM YHCIIOM YYEHHYECKHX OIBITOB B KypcaX €CTeCTBEHHBIX HayK, TaK W HAIPABICHHOCTHIO MX Ha
(hopMHUPOBaHUE CAMOCTOSTECIILHOCTU ACUCTBUH MPHU MPOBEICHUN HAOIIOICHUH, U3MEPCHHI U HCCIICTOBAHUM.

Hcnonb3oBaHue CpeCTB HATJISTHOCTH M Y4eOHOro OOOpYAOBaHHS B Y4eOHOM TPOIECCEe HAMPABICHO Ha
BBITIOJIHCHUS CICAYIONIMX (PYHKIMN: 00SCIIeYMBAIOT 00JIee MOJHYI0 U TOUHYIO MH(POPMAIUIO 00 U3ydyaeMOM
SIBJICHUU WJIN OGBGKTG n TEM CaMbIM CHOCO6CTByIOT IIOBBIIIICHUIO KaydyeCTBa 06yquH${; IIOMOT'al0OT B
MaKCHUMAaJbHOM Mepe pa3BUTh MO3HABATEIbHBIC MHTEPECHI yUAIUXCs; MOBBINIAIOT YPOBCHb HATNISTHOCTH U
JOCTYITHOCTH OOYUYESHHS; YBEITUUMUBAIOT 0OBEM CaMOCTOSTENILHON paOOThl YYaIMXCs Ha YPOKE U BHEYPOUHOU
JMESITEIBHOCTH; CO3JAl0T YCIIOBHMS JUISI  OPraHM3alli¥  [PaKTHKO-OPHEHTHPOBAHHOW IMPOEKTHOW W
HCCIIEIOBATENBCKON JIEATETbHOCTH; JAI0T BO3MOXKHOCTH JIOCTYIHEE M TJIYOXKE PACKPBITH COJCpIKAHHE
y4eOHOro MaTepuaa, ClioCOOCTBYIOT (DOPMUPOBAHUIO Y YUAIIUXCS IMOJIOKHUTEIBHBIX MOTHBOB O0yUYCHHUSI.

Baxmneiimelt gacteto ocHameHus llentpa "Touka pocra" sBisercs mudposas nabopaTopus, MepeyeHb
JATYNKOB KOTOPOH MO3BOJISIET UCIIOJIL30BATh ATy Ja00paTopuIo MpH U3YYEeHUH (U3UKH, XUMHU U OHOJIOTHH.
BBenenune B IIKONBHBIA SKCHEPUMEHT LUGPOBBIX AATYMKOB Uil PETUCTPALMU PA3JIMYHBIX BEIWYMH H
BO3MOXHOCTH HCIOJIB30BaTh KOMIBIOTEp (CMapT(GOH WM IUIAHIIET) JUIsl pacuyeToB M OGOpPMIICHHS
pEe3yNbTATOB OIBITOB, NO3BOJISIET NEPEUTH HA HOBBIM KAYE€CTBEHHBIH YPOBEHb IIPOBEIEHUS M3MEPEHUM,
VIIPOCTHB TIPOIIECC HM3MEPEHWH W TOBBICMB HMX TOYHOCTh. [losiBiieHHWe 1HMQPOBBIX TEXHOIOTUH B
nabopaTopHBIX paboTax MOBBIIIAET MX AKTyaJbHOCTh M IPHUBJIEKATEIBHOCTH B CO3HAHWU COBPEMEHHOTO
NIKOJIbHUKA, YCWJIMBAeT HATTSHOCTh KaK B XOJIE OMNBITOB, TaK W TpU 00OpabOTKe pe3yiabTaToB C
WCIIOJIb30BaHUEM IPOTPAMMHBIX CpeAcTB. [JIg SKCIEPUMEHTOB MO OWONOTMH W XHMHHU 3TO SIBISIETCA
3HaYMMBIM TIEPEXOJIOM OT KAUeCTBEHHBIX HAOJFOJICHHI M OTBITOB K KOJHYECTBEHHBIM SKCIICPUMEHTAM.

Hcnonp3oBanue LII/I(l)pOBOﬁ na60paTopHH CYIIECTBEHHO HW3MCHACT IMOAXOJbl K TMPOBCACHUIO U
JAEMOHCTPAIIMOHHBIX, U YYHCHUYCCKUX OIIBITOB!:

Hcnonw3oBanne III/I(prBBIX JaTYUKOB B KA4YECTBEC M3MEPHUTCIILHBIX HMHCTPYMCHTOB HM3MCHACT MOAXOObI K
IMPOBCACHUIO NTPSAMBIX HBMepeHI/Iﬁ (I)I/IBI/ILIGCKI/IX BCJINYMH.

TpaauIiOHHO B Ka4eCcTBE CPEACTB M3MEPEHHS MCIOJIb30BAIMCH MPOCTEHIINE MHCTPYMEHTHI (pBIYa)KHbIE
BEChl W pPa3HOBECHI, MCH3YpKa, IMHAMOMETD, TEPMOMETpP) W CTPEJIOYHBIC NPUOOPHI (aMIepMeTp H
BOJIBTMETD).



Ucnonp3oBanre 1MQPOBBIX JTATYMKOB TIO3BOJISIET HA COBEPIICHHO JPYyroM KauyeCTBEHHOM YpOBHE
MPOW3BOANTD W3MEPEHHS BPEMEHH, PACCTOSHUS, WMETh BO3MOXXHOCTh PETUCTPUPOBATH W HAOIIOIATh
M3MEHEHHNe BO BPEMEHHU TaKMX BEIMYUH KaK TeMIIeparypa, JIeKTPHIECKOe HAPsHKEHHEe, CHIa TOKA U T.1T.

OTH BO3MOKHOCTH IMMO3BOJIAIOT, HAIIpUMEpP, Ha YPOKax (1)I/I3I/IKI/I C BBICOKOH TOYHOCTBIO HU3MCPUTH
MIHOBCHHYIO CKOpPOCTb TC€Jlda, MABMXKXYIICTOCA HCPABHOMEPHO, Ha6J'IIOI[aTI) B JHUHAMHUKC TIIPOLICCC
SHCKTpOMaFHI/ITHOﬁ WHAYKIIUHM, BO3HUKHOBCHHME U HU3MCHCHHUEC HWHAYKIOHOHHOI'O TOKa, HUCCICOOBATH
N3MCHEHUE TEMIIEPATYPHI C TCUCHHUEM BPEMEHU B IPOLCCCE YCTAHOBJICHUS TCIIJIOBOI'O PaBHOBECHUSA U T. /.

Ha YpoKax OHOJIOTHH TOSIBISIETCS BO3MOKHOCTH IMOJTYYUTh KOJUYCCTBCHHLIC JAHHBIC MPU MNPOBCACHUU
OIIBITOB, HAIIpUMEP: IMPU ONPCACICHUU (baKTOpOB, BJIMAIOIINX Ha CKOPOCTH IIpolecca (I)OTOCI/IHTC33, napu
HN3YUYCHHUU JbIXaHUA KOpHeﬁ " JIMCTBEB, IPHU UCCICAO0OBAaHNU yCHOBI/Iﬁ npopacTaHus CCMAH U T.[1.

Ha ypokax XxuMu# Ha KOJHMYECTBEHHBIH YPOBEHB MEPEXOIAT MPAKTUIECKHE PadOTHI IO U3yUYEHHIO MIpoliecca
3JIEKTPOJIN3A, UCCICIOBAHUE PK30TCPMUUCCKUX M DHIOTCPMUUCCKHUX PEAKIUi, TEIIOBOTO (P eKTa TOpeHUs
toruiBa W T.JO. C  HCIONB30BaHMEM TPAIAMIIMOHHBIX "aHAJIOTOBBIX" CPEJICTB TOJOOHBIC U3MEPEHUS
BHITIOJTHATh HEBO3MOXKHO. OmHaKo, TpH mepexone Ha MnH(POBYIO IadOpPaTOpUi0 B TEMATHYECKOM
TUTAHUPOBAaHWM HEOOXOIMMO MPETYCMOTPETh OMOHUTENBHOE BpeMs il 00y4eHus paboTe ¢ JaTduKaMu,
BKJItOUYasi COOPKY SKCIEPUMEHTAILHOM YCTAHOBKU C JIaTYMKaMH, CHATHE TOKa3aHHUN C DKpPaHa KOMIIbIOTEPA,
OmpeeJCHUE MOrPEIIHOCTEN U3MEPEHUN.

Hdns pabotel ¢ 1MGPOBBIMHA JaTYMKAaMH HCHOJB3YeTCsS CIeNUalbHOe IPOrpaMMHOE oOecredeHue,
YCTaHOBJICHHOE Ha KoMmmbloTep. Jmd KoOMMyHMKanmuu IHMQPOBBIX [JaTYNKOB, 3alHCH W XPaHCHHS
MHQOPMAIUK, TONYUYCHHOM C WX TOMOIIbI0, IHdpoBas nabopaTopus HCIOIL3YETCs B KOMIUIEKTE C
HOYTOYKOM C HEOOXOMMBIM YCTaHOBJICHHBIM IPOTPAMMHBIM 00€CTIEUeHHEM.

Hcnonp3oBanue KOMIBIOTEPHOW (OPMBI PErHCTpalMy TMOJTYYCHHBIX 3HAYCHHWH M IMOCTPOCHUS TPauKOB
W3MEHSIET TTOAXO0bI K O(OPMIICHHIO TA00PAaTOPHBIX U MPAKTUYECKUX PA0OT 00YHaIOIIMMUCS.

JaHHble, TOTy4YeHHBIE NpPU IMOMOIIM IU(PPOBBIX JATYMKOB, BHOCATCS B JJIEKTPOHHbBIC TaOJHUIIBI, YTO
MO3BOJIIET CTPOUTH IpaUKK 3aBUCHMOCTEH MCCIeyeMbIX BEIMYMH Ha dKpaHe KoMIbloTepa. Ha ocHoBaHumn
9THX TpadUKOB JeNaTh BBIBOJBI O XapaKTepe 3aBUCUMOCTH BEIMYHH OT BPEMEHH WM APYTHX IapaMeTpPOB.
Ha yrnyGnenHom ypoBHe 1ieniecoo0pa3Ho 0o0y4yaTh MPOBOAMTE allPOKCUMALINIO BBIOPAHHBIX TOYEK HTOIOBOH
rpapuuecKoi 3aBUCHMOCTBIO.

OTU HOBBIE BO3MOXKHOCTH TO3BOJIIIOT aBTOMATHU3WPOBATH PYTHHHBIC TMPOLEAYPHl 3aNOTHEHUS TaOJIMIL,
BBHIMIOJIHEHWE OJHOTHUITHBIX PacdyeroB, TocTpoeHHs rpadukoB. [ludposas doTokamepa mo3BOISIET
chororpadpupoBaTh COOPAaHHYIO JKCIIEPUMEHTAJIBHYIO YCTAaHOBKY M HpUKpenuTh ¢ororpagpuio B
3JIEKTPOHHBIA OT4eT. TakuM 00pa3zoM, OCYIIECTBIISIETCA HEepexol K OQOPMICHHUIO 3JIEKTPOHHOTO OTYETa O
NPOJIETIaHHOM 3KCIIEPUMEHTE, IPOEKTHOM WIIN HCCIIe0BaTEIbCKON padore.

B03MOXXHOCTh HWCIOJB30BaHMS BUCOHAOMIONCHHSI 3a MPOIECCOM BBIMOJHEHHS MPaKTHUECKUX padoT
00y4aroIUMHUCS U3MEHSIET MTOJIXO/IbI K OIICHUBAHUIO paboT.

OJNEeKTPOHHBIA OTYET O MPOAETAHHOW MPAKTHYECKOH padoTe MOXKET COIMPOBOXKAATHCA MPUKPETIICHHON
¢dororpadueii, KOTOpast MO3BOJIIET OLIEHUBATh NPaBHIBHOCTb COOPAHHOIN SKCHEPUMEHTAJIbHON yCTaHOBKH,
Oosee MOJHO ONpEAEATh IOJHOTY M IPAaBWIBHOCTH IIPOJEIAHHOIO HCCIEIOBAHUS, aHAJIU3UPOBATH
JIOCTOBEPHOCTh TPEACTABICHHBIX JKCIHEPUMEHTANBHBIX JaHHbIX. [IpM OJXHOBPEMEHHOM BBINOJIHEHUHU
pasHBIMH TpyNIaMyd OOYYaIOIIMXCS Pa3HBIX HCCIEIOBATENbCKAX PadOT wLeecoo0pa3Ho HCIONIb30BaTh
BHJIE03aMNCh BCETO Xxona paboT. B 3TOM cirydae orneHMBAaThCS MOTYT HE TOJBKO MpEIMETHBIE Pe3yJIbTaThl,
CBSI3aHHBIE C IIPOBEACHUEM KOHKPETHOI'O SKCIEPUMEHTa, HO M KOMMYHUKATHBHBIE W PETYJISTHBHBIE
JEeHCTBUS: IUTAaHUPOBAHUE PAOOTHI, OTCIECKUBAHUE XOAa pAaOOTHI, KOPPEKLUS MJIaHa PaboThl, KOMMYHHUKAIIHS
B COBMECTHOM JIEATENILHOCTH, HaHuue (MM OTCYTCTBUE) KOHMIMKTOB U CIIOCOOBI X PEIICHHUSI.

Hcnonp3oBanue HUGPOBBIX JIA0OPATOPHIA CYIIECTBEHHO PpACIIUPSICT CIEKTP BO3MOMKHBIX OIIBITOB H
WCCJICIOBAHUH, 0COOEHHO 3TO KacaeTcs U3ydeHUs] OUOJIOTUN U XUMUH.

Pacmmpenne  crmekTpa  BO3MOXKHOCTEH  MOXKHO — NPOWJUIIOCTPHPOBATH HA  TMPUMEpEe  H3yUCHHS



JJEKTPOMArHUTHON WHAYKIMU B Kypce ¢(m3uku. Ilpm wuCHoOnp30BaHUM CTPENOYHOTO amIepMeTpa
TPaIUIIMOHHO HAOIIOAAIOT JIUIIH ()aKT BOSHUKHOBEHHUS WHAYKIMOHHOTO TOKA B NMPOBOIHHUKE W W3MEHEHUE
€ro HampaBJeHMUS INPU HM3MEHEHHU CKOPOCTH BHECEHHs] MAarHUTa WM €ro MojsipHOCTH. VMcmonb3oBaHue
IUQPOBOTO AaTYUKA IMO3BOJISIET MONYyYUTh ocumiuiorpammy D/IC MHAYKIUK, BOZHUKAIOIIEH B KaTyIIKe, IPU
MpoJIeTe Yepe3 Hee MarHuTa. JTO IMO3BOIAET CPAaBHUBATH 3HaUeHM MakcuManbHbeix JJIC mpu nporete gepes
KaTyIIKy MarHuTa C Pa3HbIMH CKOPOCTAMH M C Pa3HON MOJSIPHOCTBHIO, aHAIM3WPOBATH BHJ TONIYYCHHOU
3aBHUCHMOCTH, KOHCTPYHPOBATh IKCIIEPUMEHTAFHBIC 337]a9 TI0 U3yUEHUIO JIEKTPOMArHUTHOW WHAYKIINH.

Ludposas nabopaTopus MO3BOISIET OPraHU30BATH MPOCKTHYIO U y4EOHO-MCCIEI0BATENBLCKYIO AESTEILHOCTD
IIKOJIFHUKOB KaK B pPaMKax ypPOKOB, TaK M BO BHEYPOUYHOH aesTenpHOCTH. Hammume pazHOOOpa3HBIX
U(POBBIX JATIYNKOB JAET BO3MOXXHOCTH IPOBOANTH CaMble pa3HOOOpa3HbIE MCCIIETOBAHUS, OMHPAsCh HA
MHTEpechl oO0ydJarommxcs. B KadecTBe mpuMepa MOXKHO TPHBECTH HCCICHOBAHUS JKOJIOTHUECKON
HAIpaBJIEHHOCTH T10 BBIABICHUIO (DAaKTOPOB 3arpsA3HEHUS OKPYXKAIOMIEH Cpelbl, N3yYEHUIO SKOJIOTHIECKOTO
COCTOSIHUS TIOMEIICHHH IIKOJIbI, TOYBBI, BO3yXa B HACEJICHHOM ITyHKTE H T.J. VccienoBarensckuie paboThl ¢
UCIIOJIb30BaHUEM LU(PPOBBIX JATYMKOB Iesiecoo0pa3Ho mpeanaraTh ydammmes 10 - 11 kimaccoB B pamkax
O6$I3aTCIH)HOI71 JJIs1 HUX HpOGKTHOﬁ JACATCIIBbHOCTU. Brmmonnenne Takux IIPOCKTOB ABJIACTCA OCHOBAHUCM JIA
OLCHKH HE TOJBKO YPOBHSA C(HOPMHPOBAHHOCTH TIPEAMETHBIX pE3YyJIbTaToB, HO HTOTOBOH OIICHKH
JOCTI)KEHHSI METaIpPEIMETHBIX Pe3yNIbTaTOB OOy4YEeHHUs: KOMMYHHKAaTHBHBIX (KOTOpBIE OLICHUBAIOTCS KakK B
npoliecce MpoBeleHus paboThl, TAK U B MpoLiecce 3allUThl MPOEKTa MM UCCICIOBAaHUS) M PEryJIITUBHBIX
(KoTOpBIE OLICHUBAIOTCSI B POIIECCE BHIMOIHEHHS TIPOCKTA).

OcHatenune Ui u3ydeHus (GU3nKH mpecTaBlIeHO B BUAE 000PYIOBaHUS VIS IEMOHCTPAIIMOHHBIX OITBITOB U
obopymoBanus ansg  7a0OpaTOPHBIX padOT W yYEHUYECKHX OIBITOB, BKIOYas OOMNIyIO Ui
€CTEeCTBEHHO-HAYYHOTO IHKJIAa HU(POBYIO Tad0paTopHIo, a Takke MU(POBYIO 1abopaTopuio 1Mo Gpu3nKe (Kak
JIOTIOJTHUTENNBHBIN 3JIEMEHT ISl YTITyOJIEHHOTO H3YydeHHsl (PU3HKN).

JemMoHCTpalinoHHOE 000pyZOBaHHE OOECTIEYMBAET BO3MOXKHOCTH HAONFONEHUS OONBITMHCTBA H3Y4aeMBIX
SBJICHUH, TPOLIECCOB U 3aKOHOB. DTO BO3MOXHO IIPU ONTHMAJIBFHOM COYETAHWHM aHAJOTOBBIX M IU(PPOBBIX
Cpe/ICTB HAOJIIOICHMSI, aHAJM3a H3MEpHUTENbHONW nHPopMarn. Tak, HanpuMmep, U Kypca GU3UKH OCHOBHON
HIKOJIBI €CTh BO3MOXKHOCTB JIEMOHCTPAIIMU KIACCHYECKHX JIEMOHCTPAIIMOHHBIX IKCIIEPUMEHTOB: TaJJIeHHE Tell
B TpyOKke HproToHa, teMoHcTpauus neicTBrs atMocepHOro qaBieHus, 3akoHa [lackamns, usmMeneHus o0bema
TeJ TpH HarpeBaHHW (OXJIAKJICHWH), MPHUTSHKEHUS MOJeKyl W T.4. Habop mo snekTpocraTWke aer
BO3MOXXHOCTh JIEMOHCTpAIlK DJIEKTPU3allMH Tell, 3aKOHA COXpaHEHWs 3apsja, JIMHUHA HanpsHKeHHOCTH
3JIEKTPUYECKOro MOJS M T.J. ¥ MOKET HCIHOJIb30BaThCAd Kak § Kilacce MPU M3YUYEHUH 3JIEKTPOMArHUTHBIX
sABJIEHUH, Tak ¥ B 10 Ki1acce Mpu U3y4eHNUH 3JIEKTPOCTATUKH.

ITpu npoBeneHUN AEMOHCTPALIMOHHBIX OIIBITOB JOJDKHBI COOMIOAATHCS TPeOOBAaHMUS K MX HATJIAJHOCTH (SICHAs
Y TIOHSTHas MOCTAaHOBKA OTMbBITAa), BUAMMOCTH JJISl BCEX yUaIIMXcs Kiacca (IpU HAJTUYWW MEJKUX JeTajiei
UCIIOJIB3YETCS HMX YBEIMYEHHOE H300paKEHUWE MPH MOMOLIM BeO-KaMepbl), 3MOLMOHAIBHOCTH H, IO
BO3MOXHOCTH, 3aHMMAaTEJIbHOCTH (JIEMOHCTPALMOHHBIA OIBIT JOJDKEH BbI3BIBATH MHTEPEC YYaIMXCS,
CO3/1aBaTh MOTHBAIMIO K HM3YYEHHIO MpeaMera) W yOeauTeNnbHOCTH (TIOKa3biBaTh TOT JPQeKT, Ha
JEMOHCTPALIMIO KOTOPOTO OH OBbLJT HAIPaBJICH).

OpHako peanm3anust JIESTEIBHOCTHOTO MOAXOAa B  OOy4YeHHMM (HU3MKE IEPEHOCHUT AaKLEeHT ¢
JEMOHCTPALIMOHHOTO  JKCIIEpUMEHTa Ha YydeHuueckuil. Hampumep, ©no MexaHuke HcCCIeIOBaHHE
KHHEMAaTUYECKUX 3aKOHOMEPHOCTEW, 3aKOHOB JMHAMHUKH, KOJIEOATEIBbHBIX JIBIDKEHUH TMEPEeHEeCeHO B
VUCHWYECKHI  JKCIIEPUMEHT C  COOTBETCTBYIOIIMM  HabopoM  oOopynoBanus. [Ilpu  usyueHun
3IIEKTPOAMHAMHKHN JabopaTopHOe 00OpYIOBaHHE MO3BOJISIET MCCIEAOBATh HE TOJIBKO 3aKOHBI MOCTOSHHOTO
TOKa, HO C HCIOJb30BaHHMEM KOMIIBIOTEPHOrO OcHuiuiorpada Mo3BOJsSeT MPOHAOMIoAaTh M HCCIEN0BaTh
UIEKTPUUYECKHE LeNN TEPEeMEHHOTO TOKa, OJOK [JHOMOB TIO3BOJSET HCCIIEO0BATh BOJIBTAMIIEPHBIC
XapakTepucTUku auona. IIpu u3ydyeHun onTuku nabopaTopHoe 000pYyJOBaHUE MO3BOJSIET U3YUUTH 3aKOHBI
TeOMETPUUYECKON ONTUKU (IIPEIOMIIEHHE CBETa B MOJYLHJIMHIAPE W NOJIy4YE€HHE M300pa)XeHUsS B JIMH3aX) U
NPOHA0III0JATh OCHOBHBIE SIBJICHWS BOJIHOBOM ONTHUKW (MHTEepdEepeHIus W MOospu3ansi), HCCIeI0BaTh
IuQpakiuio cBeta (InppakunoHHAs peleTKa).

B cootBercTBUE C npeaAMCTHBIMU pE3yJjibTaTaMH O6y‘lCHI/I$I (1)I/I3I/IKC O60py;[0BaHI/IC AJId YYCHUYCCKUX OIBITOB



ofecreunBaeT MPOBEIEHUE CIEAYIOMNX THIIOB paboOT, CrPYNIHAPOBAHHBIX 110 BHIAM JeSTEIBHOCTH,
HE3aBUCUMO OT UX TEMaTUYECKON MPUHAICKHOCTH:

1. IlpoBemeHne MNPSAMBIX H3MEpPEHUH (QUIMUECKUX BETWYMH (M3MEpPEHHUE MACChl, O00BeMa IKHUIKOCTH,
TEMIIEPATyPhl JKUJKOCTU, CHIIbI, CHJIBI TOKA, HANPSKCHHS) C HCIIOJIHL30BAHUEM aHAJIOTOBBIX M ITU(PPOBBIX
pUOOPOB.

2. [IpoBepka 3aJaHHBIX MPEIIOIOKEHHUH (MIPSAMbIE U3MEPCHHS (PU3NYCCKUX BEIHMYUH U CPABHCHHE 3aITaHHBIX
COOTHOIIEHW MeXIy HUMHK). Hanmprumep: mpoBepka yCcIoOBHiA TJIaBaHUS TEN, YCIOBUN PaBHOBECHS phlUara u
0JIOKOB, 3aKOHOMEPHOCTEH MOCIEIOBATEIHHOTO U MAPAJUIETFHOTO COSTUHEHHS TPOBOTHUKOB U T.1.

3. PacueT no mosy4eHHBIM pe3yJIbTaTaM MPSMbBIX M3MEPEHUI 3aBUCUMOTO OT HHUX MapaMerpa (B OCHOBHOM
Ikose) U KocBeHuele u3Mepenus (B 10 - 11 kmaccax). Hampumep: yckopeHue Tena npu paBHOYCKOPEHHOM
JIBIKCHHUH, YCKOPEHHE CBOOOIHOTO TaJeHUs, KECTKOCTh MPYXHUHBI, KOIDOHUIMEHT TPEHHUS CKOJIBKEHUS,
MexaHndeckas paboTa ¥ MOITHOCTH U T.I.

4. HaGmoneHne sSBIEHUI W MOCTaHOBKA ONBITOB (Ha KAa4eCTBEHHOM YpPOBHE) MO OOHapyKeHHIO (pakTopoB,
BIMAIONIMX Ha NpPOTEKaHHE MaHHBIX sBIeHMH. Hampumep: NpsSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
JCTIEPCHUs CBETA; M3YUYECHUE CBOWCTB H300payKEHHS B TNIOCKOM 3€pKaJIe | T.1I.

5. MccnenoBanue 3aBUCUMOCTH OJHOM (PM3WYECKOW BEIMYMHBI OT APYTOH C MPEACTaBIEHUEM PE3yIbTaTOB B
Buje rpaduka U pacuera UCKOMOro napamerpa. Hampumep: 3aBUCHMOCTH IyTH PaBHOMEPHO IBIKYLIETOCS
TCJIa OT BPEMCHU ABWKCHUA TECJId, CHUJIbBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIBbHOI'O JAaBJICHUA, Ka4CCTBa
00pabOTKH MOBEPXHOCTEH TET M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOLIAJU CONPUKOCHOBEHHS TEJ; CHJIBI
YOPYTOCTH OT YIUIMHEHHS IPY>KUHBI; BBITAIKHUBAIOLIEH CHJIBI OT 00beMa HOIPYKEHHOW YacTH Tela U OT
TUIOTHOCTH YHUJIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJia, OT TJIyOHWHBI, HA KOTOPYIO MOTPYKEHO TEJIO0 U
T.I.

JlaboparopHoe oOopymoBaHHe 00ecredrnBaeT CaMOCTOSTENbHBIH yUYEHHYECKHHA 3KCIEPUMEHT, KOTOPBIH
MOXET HMETh pa3lIn4Hbie (POPMBI: (PPOHTANBHBIA SKCIEPUMEHT ((POHTANBHBIC OMBITHI U JAOOPATOPHBIC
paboThl), PabOTHI MPaKTHKyMa, y4eOHO-HCCIEA0BATENbCKHE Pa0OThI M IMPOCKTHI IKCIEPUMEHTAIBHOIO
xapaktepa. [Ipu 5TOM HOPMAaTHBHO-0053aTEILHBIM BHE 3aBUCUMOCTH OT YPOBHS M3y4eHUs Qu3nKH (0a30BbIi
Wid yroyOJieHHbBIH) W 00pa3oBaTeNbHON mMporpamMMbl (OCHOBHAS WM CPEAHSSA IIKOJIA) SBISETCS
(GpPOHTANBHBIA  JKCIEpUMEHT. VIMEHHO MOCPEICTBOM  (PPOHTAIBHOTO JKCIEPHUMEHTA  JOCTHIalOTCS
NpeIMETHBIE PE3YJIbTAThl IKCIIEPUMEHTAIBHOTO XapaKkTepa, a yYalluMHCsl OCBAMBAIOTCS CIIOCOOBI JICHCTBHI,
COOTBETCTBYIOIINE YKa3aHHBIM BBIIIIC MSATH TUIIAM paboT. JIabopaTopHbIil MPAKTHKYM IEJIeCO00Pa3eH TOIBKO
NpHY YriayOJIeHHOM YpOBHE U3YYEHHS MPeIMETa.

OnTrMalbHBIM IJ151 TOCTHIKEHUS 1ieJiel TpOBeIeH s (PPOHTABHOTO SKCIIEPUMEHTA SIBJISIETCS IPEICTaBIICHHE
nabopatopHOoro o0OOpyIOBaHUS W MaTepPHajOB B BHJE TEMAaTHYECKUX KOMIUIEKTOB TI0 MEXaHUKE,
MOJIEKYJISIpHOH ~ (pu3uKe, 3NeKTpudecTBy M ONTuKe. VICHonb30BaHME TEMaTHYECKMX KOMIUIEKTOB
croco0cTByeT (OPMHPOBAHHIO TAKOT'O Ba)KHEHMIIEro YMEHMSA, KakK MMOAOOp ydalluMmucs oOOpyAOBaHMS B
COOTBETCTBHM C IEJBI0 HCCIEOBAHUSA W3 H30BITOYHON HOMEHKJIATYPHl NPEIJIOKEHHOTO KOMITIEKTa;
MO3BOJISIET IPOBOIUTH IKCIIEPUMEHTAIbHYIO paboTy Ha JI0O0M dTare ypoKa; YMEHBIIAeT TPYAOBbIE 3aTPaTh
yuuTensl TpU TOATOTOBKE K YpPOKaM, IIOCKOJIBKY HE TpeOyercs MEepeKOMIIOHOBKA OOOpyAOBaHHS B
COOTBETCTBHH C 337jauaMi KOHKPETHOT'O ypoOKa.

IIpm mnaHMpOBaHWM TPAKTUYECKHX pabOT BaXXHO WMETh B BHAY, YTO NPEIMETHBIE pPe3yJIbTaThl
SKCIIEPUMEHTANIBHOTO XapaKTepa MOryT OBITh OCBOEHBI TOJBKO TMPH ONTHMAJIbHOM COYETAHHH
KpPaTKOBPEMEHHBIX (PPOHTAIBHBIX OTBITOB M OJJHOYACOBBIX JIAOOPATOPHBIX PadOT.

BaxxHoe 3HaueHne uMmeeT TOT (hakT, 4TO B COCTaB (hPOHTAILHOTO OOOPYAOBaHUS HAPSAY C aHAJIOTOBBIMH
BXOJSIT U IU(POBBIE CpeAcTBa M3MepeHus. K HUM OTHOCSATCS 3JEKTPOHHBIN CEKYHIOMEp C JaT4yHKaMu,
3JIEKTPOHHBIC BECHl M JaTYMKU UG pPoBoi madoparopun. Takum o0Opa3oM, Hpu NpoBeACHUN (HPOHTAIBHOTO
SKCIIEPUMEHTa B OCHOBHOW IIKOJIE YYCHHKH 3HAKOMSTCS C JJICKTPOHHBIMH CIIOCO0aMH H3MEpPEHUH WU
BBIYMCIICHHIA.



biiok ob6opymoBanus s yUeHUYIECKUX padoT 1o ¢pusnuke chopMHUpOBaH Ha Oaze MmepedHs 000pyAOBAHMS IS
NPOBENICHUST OCHOBHOTO TOCYJIapCTBEHHOTO »5K3aMeHa 1o ¢usuke. Mcnonp3oBaHwe NpUOOPOB U
000pyIOBaHUS C CAMHBIMH JUIsI BCEX OOYYAIOIIUXCS XapaKTCPUCTUKAMH II03BOJISIET CTaHIAPTHU3UPOBATH
MPOIEAYPHI BBIMOJHEHUS SKCIICPUMCHTAIBHBIX 3aJjaHWl Ha JK3aMCHE W O0CCIICUUTh HAJCIKHYIO OIEHKY
pe3ybTaTOB HAa OCHOBAaHHWM DSKCIEPTHOH TMPOBEPKH OTBETOB oOydarommxcs. [Ipw 3TOM OCHOBaHHEM ISt
BBIBOJIA O TPABHIBHOCTH TPOBEJCHUS JTAHHOTO OIBITA SIBISIOTCS PE3YJIbTAThI, TONYYCHHBIC YYalUMHCS
MOCPEJICTBOM MPSIMBIX H3MEPECHUH 3aJaHHBIX (PU3HMYCCKUX BEITHUYHH.

Habop nms mpoBeaeHUs OCHOBHOTO TOCYNApCTBEHHOI'O SK3aMeHa O00ecleunBaeT pa3padOTKy HECKOJIBKUX
OJTHOTHUITHBIX 3aJ[aHUH TPU UCIOJIL30BAHUN OJIMHAKOBOTO OOOPY/IOBAHUS C PA3HBIMH XapaKTEPHUCTUKAMH.
OTOT MOAXOM IEIeCO00Pa3HO HCIOIL30BaTh W MPHU IPOBENCHUH (PPOHTAIBHBIX OIBITOB M JIA0OPAaTOPHBIX
pabotr. Hampumep, mpu TpOBEACHUM HCCICAOBAaHUS 3aBUCHMOCTH CHJIBI TOKAa OT HANPSKCHHUS MOXKHO
BBIJICJIUTh B KJIACCE TPYIIIbI, KOTOPBIE OYJIYT MPOBOJIUTH JAAHHOE HCCICIOBAHUE, MCIONB3YS PE3HCTOPHI C
pasHBIM CONPOTHUBIICHUEM, M JIaMIOYKy. [lo pe3ynbTaraM MOXKHO CPaBHUTH MOJTYYEHHBIC 3aBHCHMOCTH,
00CYIMTh TPAHUIIBI BHITIOJTHEHUS 3akoHa OMa JUTs y9acTKa 1T, ONPEICIUTh COTPOTHBIICHUS PE3UCTOPOB.

Crenmyer OTMETUTB, YTO MIPU MPOBEeHUN (HPOHTATIBHBIX OIMBITOB M IJAOOPAaTOPHBIX padOT B OCHOBHOMW MIKOJIE
TpeOyeTcs 3almuch Pe3yIbTaTOB BCEX MPSMBIX U3MEPEHHI C YU4eTOM aOCOIIOTHOW MOTPEIIHOCTH. 31eCh MpU
UCIIOJIb30BaHUHU TPAIUIMOHHOTO 000pYyI0BaHUS (MEH3YPOK, TMHAMOMETPOB, TEPMOMETPOB) M CTPEIOYHBIX
aMIIepMETPOB U BOJIETMETPOB aOCOJIIOTHYIO MOTPELIHOCTh LEECOO0OPAa3HO CBS3bIBATH C IIGHOW JENCHUS
npubopa, a mpu mnepexoqe K HUPPOBBIM MHCTpyMEHTaM (LM(POBBIE BECHl W IATYUKH) YUYUTH PadOTaTh C
OTIMCaHUSMU 3TUX MPUOOPOB, BBHIAEISAA JaHHBIE 00 a0COIIOTHON MOTPENIHOCTH, JIMOO IpeiaraTh 3HaUeHUe
MOTPEIIHOCTH B TEKCTE 3a/IaHHIA.

[Ipn mpoBeneHWM WCCIEAOBAHUS 3aBHCUMOCTEH ONHOW (U3NYECKONH BEIMYWHBI OT JAPYTOW ydalluecs
JOJDKHBL OCBOMTH TOCTpOCHHE TpaMKOB € yKazaHHEM aOCONIOTHBIX MOTPEUIHOCTEH, a MpU MpOBEICHUN
paboT Ha MpPOBEpPKY MPEANONIOKEHHH - YMETh CPaBHMBATh 3HAYEHHS ABYX MPSAMBIX H3MEPEHUM C y4eTOM
a0COJIIOTHOM MOTPEIIHOCTH (HaIpuMep, IyTeM CPaBHEHHSI MHTEPBAJIOB MOIYYECHHBIX 3HAUCHUN HA YHCIOBON
ocn). IlpoBenenne wusmepeHmid W uccienoBaHuid B Kypce ¢usuku 10 - 11 KimaccoB IOMONHSIOTCS
WCIIOJIb30BaHMEM OTHOCHUTENIbHBIX IOTPEIIHOCTEH, YydJalmuecs [OJDKHBI HAy4YUThCS — PaCcCUUTHIBATH
OTHOCUTENbHBIE TOIPEIIHOCTH B MPOCTEHIIMX CIIydyasX MPSMbIX W3MEPEHHH M CpPaBHUBATb TOYHOCTh
Pa3INYHBIX U3MEPEHUH.

OOpaijaeM BHHMaHKE, YTO OIIEHHUBAHWE Ja0OPAaTOPHBIX pabOT JOJKHO 0a3MpOBaThCS, KaK U B KPUTEPHUIX
OIICHUBAHUS dKCTIepUMEHTaIbHBIX 3agannii KM OI'D, He Ha npaBUIILHOCTH OpOpPMIIEHHSI 0TYeTa O padore,
a Ha PaBWJILHOCTH JICHCTBHI 110 COOpPY YCTAaHOBKH, MMPOBEICHUIO ONBITOB, CHATHIO MTOKa3aHUH MPHOOPOB.

OcHamenne il W3y4eHHss OWOJOTMH TPENCTAaBICHO KOMIUIEKTAaMH JIEMOHCTPAMOHHBIX —BIAXKHBIX
npernaparos, repdapueB U KOJUICKIMI 110 pa3HbIM TeMaM Kypca OHOJIOruH, a Takxke Hu(poBoii 1aboparopueit
IJid TPOBCACHUA MNPAKTUYCCKUX pa60T. KpOMe TOro, Ipu HIYYCHUU 6I/IOJIOFI/II/I MOXKET HCIIOJIb30BaTh
muQpoBas 1adopaTopust Mo OUOIOTHH (KaK JIOTIOITHUTENBHBINA 3JIEMEHT JUIs YIITyOJIEeHHOTO H3Y4YeHUs Kypca).

B yueOHOM mporiecce ydammecs JOJDKHBI IMOJTYYUTh BO3MOXXHOCTh YYBCTBEHHOTO BOCIIPHUSTHS U3y4aeMBIX
SABIIEHUN 1 00BbeKTOB. OHAKO M3y4yaeMble SIBICHUS M OOBEKTHI HE BCETJa MOTYT OBITh HEIOCPEIACTBEHHO
BOCIIPOM3BEACHBI MM IOKa3aHbl B y4eOHOM moMmelieHnd. B 3ToM ciydae ydeOHOe 00OpYyIOBaHUE HaeT
BO3MOXKHOCTh HMX BOCIIPOM3BECTH OIOCPEIOBAHO, Yepe3 KOJUICKIUI0, repOapHbIi JIMCT, MHUKpONpEnapar,
MOJiejIb, BUCO(MPArMEHT M T.II.

Brnaxxnele mpenaparsl NpeNCTaBISIOT COOOH HaTypalbHblE OOBEKThl, CMOHTHUPOBAHHBIE HA CTEKJISIHHON
TUTACTUHKE ¥ OIYIICHHBIE B CTEKJITHHBIN IUJIMHJP C KOHCEPBUPYIOMIEH KUAKOCTHIO, INOO MpPEACTaBICHHbIE
B IUTACTUKE. 37eCh MpeIaraloTcsl TOTaJbHBIE TMpenapaTrhl, MO3BOJSIONINE HW3y4YaTh BHEUIHEE CTPOCHHE
opranuzMa win ero vactd, (Hanpumep: "Kopenp 0o0OoBoro pacrenms c kimyOeHbkamu", "['amgroka');
aHATOMWYECKHE TpernapaTsl, MpeAHa3HauYeHHbIe I U3YYeHHS BHYTPEHHETO CTPOCHHWS OpraHM3Ma WM ero
opranoB (Hampumep: "BHyTpeHHee cTpoeHue JArymku', "BHyTpeHHEe CTpoeHHe MTHUIIH'"); OHOIOTHYeCcKHe
npenapaTsl, Jaloliye NpeACTaBICHHE O CTagusX pa3BUTHs opraHm3ma (Hampumep: "PasBuTHe KocTHCTON
prIOBL", "PasBuTne Kypunpl"). BiaxHble mpenaparsl HCIOAB3YIOTCS KaK pa3fgaTOYHbI MaTepuall B Ipolecce



JIEMOHCTPAIMU TIPH HM3YYEHHH HOBOTO MaTepualla WM B TPOIECCE BBIMOIHEHUS] MPAKTUYECKUX 3ajaHui,
pa3pabOTaHHBIX HAa UX OCHOBE.

I'epbapum - cobpaHme MpeccCOBaHHBIX, 3aCYIICHHBIX PACTEHUH MM X YacTeH IOMOTAIOT U3yJaTh PAcTEHHUE B
KaOMHEeTe ¥ y3HaBaTh €ro B MPUpPOAe, a repdapusanus - HanOoJiee IPOCTON COCO0 COXpaHEHUsI PacTeHUN U
WX YacTell B TCUCHHUE JUIMTEIBHOTO BpPEeMEHH. B mepedHe mpeiaractcs CUCTEMAaTHUYSCKUH TepOapuii
(mampumep, "OcHOBHBIE TPYMIBI pacTeHHWi") W repbapuil 1o oOmel Onomornu (KOTOPBIM TO3BOJSET
MPOWLTIOCTPUPOBATh  W3MEHYHMBOCTh, HCKYCCTBCHHBIH  OTOOp, CHCTEMAaTUYECKHUE  KATCTOPUU |
BUJI000pa30BaHKe, TUBSPIEHIIMS U KOHBEPICHIIMS, TOMOJIOTUYHEIC M aHAJIOTUYHBIC OPraHbl, PyJUMEHTaPHBIC
oprasbl, apoMop¢o3, uauoadanTanus (EHOTHI W TEHOTHN, MOJWUIUIONAWS, OTAaJeHHas THOpHUIU3aIs,
B3aMMOJICHCTBHE PACTCHUI ¢ a0HOTHYCCKUMH (haKTOPaMH CPEebl, B3AMMOICHCTBIC PACTCHUH ¢ OMOTHYECKUM
(dakropamu cpensi). ['epOapHBIii MaTepuall UCIONB3YIOT KaK pa3JaTOYHBIA MaTepuai Jjs JACMOHCTPAIUH
M3ydaeMbIX OOBEKTOB, JUIA BBITIONHEHHS TNPAKTHYSCKUX 3aJaHWi TPH 3aKPEIUICHWH MaTeprana HiIH
JIMATHOCTHKH YYEOHBIX PE3yJIbTaTOB.

Taxoke mpeacTaBieHbl KOJUIEKIUH - HAOOpBI MPEIMETOB WM BELIECTB, MOAOOPAHHBIX MO ONpPEACICHHBIM
npuzHakaM. OObeKTaMH WX MOTYT OBITH paclpaBieHHbIE M 3acylICHHbIE HAceKOMbIe, pakooOpasHbIE,
PaKOBHUHBI MOJUIIOCKOB, OTHACJBLHBIC YaCTHU CKEJICTOB KMBOTHBIX. B KOJUICKIIUAX COYCTAIOT HATypaJbHBIC
00BEKTHI ¢ UX HM300paKCHHEM B BHIE PUCYHKOB WM MYJDKEH - mMuTtauuid. [IpennoxeHHble B mepeyHe
MOpQOJIOruYeckre KOJUICKIMH Iar0T TpEACTaBICHHE O BHEIIHEM CTPOCHWH OpPraHOB WM WX YacTew,
IMO3BOJIAIOT IMPOBOJAUTL CPaBHCHUA 06’BGKTOB, BBISICHATHL HUX 061111/16 YCPThL U YCPTHI pa3Iniusd (HaHpI/IMCp:
"[IpencTaBuTeny OTPANOB HACEKOMBIX" H Ap.); OOIMIEOMOIOTHYECKHE KOJIICKIIMH MO3BOJISIOT BBIACHSTH
B3aUMOCBS3M B  OPraHMYeCKOM MHpPE, paccMaTpuBaTh Pa3BUTHE OPraHU3MOB, IPOCIEKHUBATH
o01IednoornuecKue 3aKkoHoMepHOCTH (Hanpumep: "[IpuMepsl 3aUTHRIX MPUCIIOCOOTICHNH Y HAceKOMBIX").
Konmnexkunu, xak u repbapuu, UCHOJIB3YIOT KaK Pa3JaTOUHBId MaTepual Uil JEeMOHCTPALUU H3y4aeMbIX
O00BEKTOB, U BBINOJHEHUS NPAKTUUYECKUX 3aJaHUN NPH 3aKpEIUICHMM MaTepHuaja WIM JUArHOCTHKU
y4e0HBIX PE3yIbTaTOB.

O3HaKOMJICHHE YYalIUXCS C MHKPOCKOIMMYECKUM CTPOCHHEM JKMBBIX OPraHW3MOB - OJIHA W3 IJIaBHEHIINX
3aJ]a4 HayKH, MO3BOJISIONIMX ITOJBECTH HIKOJHHUKOB K TMOHMMAaHHUIO €JMHCTBA OpraHuveckoro mupa. s
HpOBEICHHS Ja00PAaTOPHBIX PadOT B HU(PPOBYIO JTaOOPATOPHUIO BKIFOUYEH MUKPOCKOIL, @ B KOMILIEKTE ITOCYIbI
U 000pynoBaHUs OOIIEr0 Ha3HAUEeHHs MMEIOTCS HeOOXOJMMOE OCHAIEHHE Ul MPOBEIEHUs JIAOOPaTOPHBIX
pabor.

Hudposas naboparopus BKJIOYaeT HAOOp JUIsi M3rOTOBJICHHS MHUKporpernaparoB. CBexue Npernaparsl
W3TOTABIUBAIOT JUIS HEMEIJICHHOTO paccMOTpeHusi. K HUM OTHOCSTCS KHIKOCTHBIE (OOBEKTHI OOBIYHO
MOMEIIAIOTCS B BOJLY,  MPEnaparhl COXPAHSAIOTCS B TeUCHUE HECKOJIBKUX JTHEH), cyxue (HampuMep, 4acTUILy
NTUYBETO Mepa, MPOCTO MOJIOKUThH Ha MPEAMETHOE CTEKJI0 U MUKPOCKOITUPOBATH), )KUBbBIE Tperaparhl (Ma3Ku
- Kaljik JKUJKOCTH, HANpHMEP KPOBH) M BHUTAIbHBIC Mpenapathl (KOTOPbIC HMCHONB3YIOTCS JUIS M3YUCHHSI
MAJIOKJIETOYHBIX OOBEKTOB (IIPOCTEHINNX, KOJIOHHI BOJOPOCTEH), sl HaOMoAeHns ABMKEHUS (Ty]enbKy,
ameOb1). [TpurororieHrne MUKpoOIpenapaTa BrIpadaThIBACT Y YUAIIETOCs HaBBIKA CAMOCTOSATEIBHON padoThI,
AaKTUBU3MPYET HX I[103HABATEIbHYIO JCSITCIbHOCTh M 3HAKOMHMT C TEXHHKOH W METOIMKOH HAaydHOTro
uccienoBanus. B g poByro 1abopaTopHio BKIFOYEH TaKKe U Ha0Op MHUKPOTPENapaToB, KOTOPBIA COJEPIKUT
MOCTOSTHHBIE TPENapaThl, JI0JIT0€ BPeMsl COXPAHSIFOIIAECS B IIPUTOIHOM JIJIsi MUKPOCKOITMPOBAHUS BUJIC.

CrnexyeT OTMETHTh, YTO HapsiAy C HCIOJIB30BAHHUEM IIEPEUMCIIEHHOTO BBIIIE y4EOHOTO OO0OpY/TOBAHHS
BRXHYIO POJIb B M3YUCHUM OMOJIOTHU UTPAIOT MPUPOIHBIE OOBEKTHI, TaK KaK B OOJIBIIMHCTBE CIy4aeB TOJIBKO
OHM MOTYT o00ecrneunTh HauOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY 3HAaHWH y4alluxcs, [OMOTaioT
(GOopMHPOBaHUIO Y HUX NPaBUIBHBIX OMoJorndeckux 3HaHui. K TakuM »KMBBIM OOBEKTaM OTHOCAT PACTEHHS,
’KMBOTHBIC KHBOT'O YTOJIKa, aKBapuyMa, TeppapuyMa. DPPeKTUBHBIM CPEJICTBOM 3HAKOMCTBA C IIPUPOIHBIMU
00BEKTaMU SIBIAIOTCS] IKCKYPCUHU B OMOJIOTMYECKHE U KpaeBeIdecKne My3er, OOTaHNYECKUE Caabl, 300apKu
M OKpY’KaloIe IIKOJTy €CTECTBEHHbBIE U NCKYCCTBEHHBIE TPUPOTHBIE COOOIIIECTBA.

TpaauuuoHHBIE OMOJIOTHYECKHE MYJISDKM M MOJIEJIM B HACTOALIEE BPEMsl YCIEIIHO 3aMEHSIOTCS U(POBBIMU
0o0pa3oBaTeIbHBIMH pecypcaMu: BuAeopparMeHTaMy, aHuUMauuell, BUPTyaJbHBIMH JIA0OPATOPUSIMHU.
Hudpossie oOpazoBaTenbHbIe pecypchl HE MOTYT CTaTh IOJHOLIGHHOW 3aMEHOHM peaibHBIX MPHPOJHBIX



00BEKTOB, HO JAalOT BO3MOXHOCTh IIO3HAKOMHUTLCS ¢ 0Oojee IMMPOKUM KPYroM OOBEKTOB, CO3MIAOT
NPEMOCHUIKH JIIl MHTEHCU(HUKAIIMA 00pa30BaTEILHOTO TpoIlecca U O0ECIeUMBAIOT HE3aMeUIUTEIBHYIO
00paTHYIO CBS3b, KOMITBPIOTEPHYIO BU3yalU3allui0 HH()OpPMAIMM, aBTOMATH3AIMIO0 YIPABJICHUS Y4eOHOM
JIeSITEIIbHOCTHIO ¥ KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHalneHue Juisi U3y4eHUs] XUMHH TPEJCTABICHO B BHUJC JEMOHCTPAIIMOHHOTO OOOPYIOBaHHUS, KOMIUICKTA
XUMHYECKAX PEaKTUBOB C HEOOXOAMMBIM O0OPYIOBaHHUEM K3 OOIIEro KOMIUIEKTa TOCYIbl U 000pyIOBaHUS
JUTSl YYEHUYECKUX OTBITOB M KOMIUICKTa KOJUICKIMi. KpoMe TOro, mpu u3ydyeHWH XUMHH HCIOJb3yeTCs
oOmmas Juis €CTeCTBEHHO-HAYYHOTO MHUKIa HudpoBas JiabopaTopus, a Takxke IpQpoBas 1adopaTopus o
XUMHH (KaK JTOTIOJIHUTEIIBHBIA JJIEMEHT JUISl YTITyOJICHHOTO U3YYCHUS XUMHUH).

HCMOHCTpaHI/IOHHHﬁ OKCIICPUMEHT SABJIACTCA Ba)KHOM 4aCThIO O6y‘ICHI/I${ XHUMMUMU. 3Z[CCL BAXXHO IIOMHHUTH, YTO
Ipu €ro NpoBECACHNN 00s13aTeNBHO JOJIDKHBI OBITH CO6J'IIOIL€HBI BCC HCO6XOILI/IMBIC OTallbI:

IIOCTaBKa LIENIH HKCIIEPUMEHTA,

onrcaHue HeoOXOAMMOTO AJISl €r0 BHIIOIHEHUS] 000pyI0BaHUS U PEAKTHBOB,

IUTAHUPOBAHUE MTOPSAKA IPOBEICHHUS,

OIMCAaHKE UCXOAHBIX BELIECTB,

MPOTHO3UPOBAHHUE OKUIAEMbIX B PEAaKLIMOHHOM CMeCH U3MEHEHHI U Pe3yIbTaTOB SKCIIEPUMEHTA,
OIMCaHNWE U3MEHEHHH, IPON3OLICALINX C BEIECTBAMH,

(dbopMyInpOBKa BEIBOJOB U3 3KCIIEPUMEHTA,

CO3J1aHHE PUCYHKA 3KCIIEPUMEHTAIBHON yCTAHOBKU M COCTaBJICHHE YPABHEHUS PEaKIUi.

B npouecce mnposeneHUs IAEMOHCTpALUM, ydalMecs OCBAMBAKOT OTallbl IIPOBEJIEHUS OIBbITa, II03TOMY
HauOonee HS((EeKTUBHBIM SBISIETCS HE NPOCTOE ONMCAHUE OIbITa YYUTENEM, a HCIOJIb30BaHHUE
aBpucTHYecKoil Oecenpl. [Ipn peanmzanuu Takoro cueHapusi Jake HE OYCHb CIIOXKHBIH ONBIT 3aHUMAeT
JIOBOJIBHO MHOTO BPEMEHH, HO CIIE€JOBaHHE €My II03BOJIIET O0ECNedYnTh MOHUMAaHHE OO0YyJaroIUMUCS
MIPUEMOB HAy4YHOTO MO3HAaHUSA M HCIOJIB30BAHUE UX YXKE B CaMOCTOSTENBHOM NEATENBHOCTH B IpOLECCE
YUEHHYECKOIo 3KcrmepuMeHTa. Ha HaganpHOM 3Tame u3ydeHus xumuu (B 8§ - 9 Kiaccax) MMEHHO TaKOH
MOJIXOJT TIO3BOJISIET IOCTUYh MaKCHMAIBbHOW 3)()eKTUBHOCTH OT MPOBE/ICHUS 1a00PATOPHBIX M MPAKTUIECKUX
pabor, a Taxke cOpPMUPOBATh Y YUALIUXCS] OTBETCTBEHHOE OTHOLIEHUE K SKCIIEPUMEHTY.

[Tpu onleHWBaHUK YYEHUYECKUX MPAKTHIECKUX PaOOT 1eNeco00pa3HO YUUTHIBAT MOJXObI, HCIIONb3YIOIIHe
B JK3aMEHALIMOHHBIX Marepranax. Tak, B HacTosIlee BpeMs IpeularacTcs SKCIEPHUMEHTAIBHOE 3aJaHuE,
MpeycMaTpHuBaroiiee BbIOOp ABYX BEIIECTB M3 MATH NPEUIOKEHHBIX U TPOBEICHHWE C HUMH PEaKIuii,
OTpaXKAIOIINX XUMHUYECKHE CBOWCTBAa YKAa3aHHOTO B YCJOBHMM 3ajaHus BemecTBa. OleHWBaHWE HIET Ha
OCHOBAaHMH OTYETa YUEHHKA O MpOJeTaHHOW pabore (ypaBHEHHs peakLMid, BBIBOABI O HAOJIIONEHHAX) U Ha
OCHOBaHUH NPSMOT0 HAOJIOJCHHUS 32 ICUCTBUAMHU YUSHHKA 110 IPOBEACHUIO OMBITOB. [Ipy 3TOM BBIAETSIOTCS
3TaIbl 0TOOPA BEIIECTB U CMEIIMBAHHS BEIIECTB B COOTBETCTBHUHU C MyHKTAMH MHCTPYKLHUH K padoTe.

BaxxneiimmM HampaBiieHHEM KaK JAEMOHCTPAIMOHHOTO, TaK W YYEHWYECKOTO JKCIIEPHMEHTa JOJDKHO CTaTh
UCIIOJIb30BaHKuEe LU(PPOBOH J1adOpaTOPHH, KOTOpPask MO3BOJISAET OPraHU30BaTh XMUMHUUECKUI IKCIIEPUMEHT Ha
NPUHIMIIMAIEHO HOBOM YPOBHE, EPEHTH OT Ka4yeCTBEHHOM OLIEHKM HaOII0AaeMbIX SIBJICHUH K CUCTEMHOMY
aHanmM3y KOJNHWYECTBEHHBIX xapaktepuctuk. [lpm pabore ¢ marumkamu 1mmdpoBoit  mgabopaTopuu
oOecrieurBaeTCsl aBTOMATH3MPOBAHHBI cOOp M 00paboTKa JaHHBIX, XOJ JSKCIIEPUMEHTAa MOXKET
oroOpaxaTbcsi B BHAE TpadUKOB WIM TOKa3aHUM NpPUOOPOB, a pe3yiabTaThl SKCIHEPUMEHTOB MOTYT
COXpaHAThCS JUIUTENbHOE BpeMs. Hanbomnee akTyanbHBIM IS XUMUAH SBJISIETCS] TIEPEX0JI K KOJIMYECTBEHHBIM
XapaKTePUCTUKAM, KOTOPBI MOXHO MPOWIIIOCTPHUPOBATH CIEAYIOUIMMH MPUMEpaMH: H3yYeHHE CTPOCHUS
IUIaMeHH, ompexaeneHue pH B pasHBIX cpenax, OINpElENeHHE CKOPOCTH PEaKLUH, W3yYEHHUE BIMSIHHA
KOHIIEHTPAINH U TEMIIEPaTyphbl Ha CKOPOCTh PEAKIIH.

HudpoBas maboparopus MO3BOJISET pPEATU30BaTh MEXKIPEIMETHBIE CBS3M C JPYTHMH IpeIMeTaMH



€CTCCTBCHHO-HAY4YHOI'0 IHKJIA, ITOCKOJIBKY Oa€T BO3MOXHOCTH BBIIIOJHATE HHTCIPHUPOBAHHBIC yT-Ie6HI>Ie

HUCCIICAOBAHUA 110

WH(GOPMAITMOHHBIE TEXHOJIOTHH.

€CTCCTBCHHBIM HAayKaM,

IIPUMCHSATDH

n OCBauBaThb

OJICMCHTBI

CTaTUCTHKH U

Ilpunoowcenue N 6

K Memoouueckum pexomeHoayusam

MPUMEPHBIN NEPEYEHb OBOPY/IOBAHMSI, PACXO/IHBIX MATEPHUAJIOB, CPEJICTB
OBYYEHMUS U BOCIIMTAHUA 1JI51 CO3JAHUA U OBECIIEYEHU A
®YHKIIMOHUPOBAHMUS LIEHTPOB OBPA3OBAHUS ECTECTBEHHO-HAYYHOM U
TEXHOJIOTMYECKOM HAITPABJEHHOCTEM "TOUKA POCTA" B
OBILIEOBPA30OBATEJIBHbIX OPTAHU3AILIAAX, PACIIOJIOKEHHBIX B CEJIbCKON

MECTHOCTH 1 MAJIBIX I'OPOJAX

CTAHJAPTHBII KOMILIEKT

Tabnuya N 1

[{ndpoBoit maTunk
A0COJTFOTHOTO JTaBIICHHS
[{udbpoBoit
ocuTorpaduIeCKi
ImaTanK

Becbl aneKTpoHHBIE
yaeonsie 200 r
Mukpockortt: muhpoBoi
T ONITUYECKUM C
yBenuuenueM ot 80 X
HaGop /1t I3rOTOBIICHUS
MUKpOTIPENapaToB
Mukporpenaparbl
(Habop)

CoeTMHUTEIIbHBIE

N HaumenoBanue Kpatkue npumepHsbie KonunuectBo enunun | KonaumuectBo equHuig
000pyAOBaHUS TEXHUYECKHUE JUTSL JUTSL
XapaKTePUCTHKHI 00111e00pa30BaTENbHBIX|001Ie00pa30BATETHHBIX|
OpraHu3alui, He OpraHu3aLui,
SIBIISTFOIIINX CSI SIBIISTFOIIINX CSI
MaJIOKOMIUIEKTHBIMH, | MaJlOKOMILJIEKTHBIMH,
el1. U3M. el. U3M.
EcTecTBeHHO-HAaYy4HAasi HAIPABJICHHOCTh
1. O6miee obopynoBanue (pusnka, XUMHus, ONOIIOTHs)
1.1. [udposas [{ndposoit naTauK 3 mT. 2 mT.
imaGoparopust HIIEKTPOIPOBOIHOCTH
ydeHu4ecKas [{udposoit natunk pH
(pmzuka, xumust,  [L{udposoit naTuamk
O1OJIOTHS) [10JIOXKEHUS
[{ndbpoBoit naTank
TeMIepaTypbl




[IPOBOJIA, IPOTPAMMHOE
oOecreyeHue,
METOAMYCCKHEC YKA3aHUS
KOMILIEKT
COITYTCTBYIOIINX
IIEMEHTOB JIJIS1 OTIBITOB TIO
MEXaHHKE

KOMILIEKT
COITYTCTBYIOIINX
5JIEMEHTOB 711 OIILITOB 110
MOJICKYJISIpHOU (hU3HKE
KOMIIJIEKT

COITY TCTBYIOIINX
5JIEMEHTOB 711 OIILITOB 110
PIICKTPOINHAMUKE
KOMIIJIEKT
COITYTCTBYIOIIUX
DJICMCHTOB JIs1 OIIBITOB IIO|
OITHKE

1.2.

KommiekT nocy bl
1 000pyIOBaHUS
U1 YACHUYECKUX
OTIBITOB ((U3HKa,
XUMHSI, OHOJIOTHS).

[[ITaTiB 1a0OPATOPHBIA
XUMHUYECKUN

Habop uvamrek [etpu
HaGop nHCTpYyMEHTOB
MpenapoBagbHBIX
Ulokka muist CoKUranus
BEILIECTB

Crynka dapdoposas ¢
MECTUKOM

HaGop 6aHOK myist
XpaHEHHS TBEPABIX
peaktrBoB (30 - 50 mu)
HaGop ckiisiHOK
((p1akoHOB) AJIsT XpaHEHHS
[pacTBOPOB PEAKTUBOB
Ha6op npubopok (I1X-14,
[1X-16)

[TpuGop asist mosryyeHus
ra3oB

CninpToBKa

["oproyee aJ1si CIUPTOBOK
DOubTpoBabHAS OymMara
(50 mmt.)

Konba koHn4eckas
[Tanouka crexsstHHAS (C
[PE3UHOBBIM
HAKOHEYHUKOM )
Jarmmeuka it
BHITAPHBAHUS
(BBITApHUTETHHAS
JarevKa)

MepHbIi HUJIUHIP
(TUTaCTUKOBBIH )

BOpOHKa CTCKJIsSITHHAsA




(Maas)

CrakaH cTekasHHbH (100
MJT)

["a3ooTBOHAs TPYyOKa

B1OJIOT'UA

[KoMIIeKT BIa)KHBIX|
[perapaToB
TEMOHCTPALIMOHHBIN

IMeMOHCTPALMOHHOE,
MaTepual KOHTEHHepa:
[1aCTHUK,

repMEeTHYHAs KPbILIKA!
HaIM4ue,

KpEIUIEHUE 3KCIIOHATa:
Hau4ue,
KOHCEpBHpYIOLIee
BEIIeCTBO: HAIMYKE,
HaKJIEiKa C
HalMEHOBaHUEM:
HaIM4ue.

He meHee 10 mpemnapatoB
13 IPUBEICHHOTO HIDKE
CITHCKa:

BitaxxHbIi penapar
"be33yOka"

BraxxHblil npenapar
"I"agroka"

BraxxHblil npenapar
"BHyTpeHHEe cTpoeHue
OpIOXOHOrOro MoJuIOCKa"
BiraxxHbIi penapar
"BHyTpeHHEe cTpoeHue
KpBICHI"

BitaxxHbIi penapar
"BHyTpeHHEe cTpoeHue
nsArymku"

BitaxxHbIi penapar
"BHyTpeHHee cTpoeHue
OTULIL"

BiraxxHbIi penapar
"BHyTpeHHee cTpoeHune
PBHIOBI"

BnaxHbIl npenapaT
"Kapacp"

BnaxHbIl npenapaTt
"Kopenn 6000Boro
[pacTeHus ¢ KiryoeHbKamu'"
BiraxxHb1il mpenapar
"KpeseTka"

BiraxxHb1il mpenapar
"Hepenna"

BnaxHbIl npenapaTt
"Pa3BuTHEe KOCTHCTOM
pHIOET"

IBiiaxxHbIl penapat

Ha3HAUCHHE: 1 mT.

1 mT.




"Pa3Butne Kypuis!"
BiaxxubIil ipenapat
"Cuudomemyza"
BitaxxHbIi penapar
"TputoH"

BraxubIil ipenapat
"Uepemnaxa OosoTHas"
Bnaxsslil npenapat "Yx"
BiaxxubIil ipenapat

"HmepI/IHa"
2.2. KoMIuiekT Hasnauenue: 1 mrT. 1 mrT.
repbapureB ITEMOHCTPALIMOHHOE,

TEMOHCTPAIIHOHHBIMOCHOBA JIJIsT KPETUICHHS:

repOapHbIii JTHCT,

CITUCOK 3KCIIOHATOB:
HaI4ne

He MeHee 8 repOapureB u3
MPUBEICHHOTO HIKE
criucka: Haznauenue:
IMEeMOHCTPALMOHHOE,
OCHOBA JIJIS1 KPETIJICHUS:
repOapHBIii JIHCT,
CIIICOK 3KCIIOHATOB:
sERVENE

He MeHee 8 repbapues u3
[IPUBEACHHOTO HIXKE
CIMCKA:

["epbapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" [lukopacTymue
pacTenus”

["epOapuii "KopmoBsie
pacTenus”

["epbapuii "KynbTypHbIe
pacteHus"

["epOapuit
"JlexapcTBEHHBIE
pacteHus"

["epOapuii "MenoHoCHBIE
pacTenns”

["ep6apwuii "Mopdomnorus
pacTeHnit"

["epOapuii "OcHOBHBIE
rpymIbl pacTeHni"
["epOapuii "PacTuTtenbHble
coobmecTna”

["epbapuit
"CenbCcKOX0351ICTBEHHbIE
pacTenus”

["epbapwuii " noButsie
pacteHus"

["epOapuii K Kypcy OCHOB




10 001Eer OMOJIOruu

2.3.

Kommiekt
KOJIJIEKIINHI
TEMOHCTPALIMOHHBIN
(110 pa3HBIM TeMaM
Kypca OMOJIOTHH)

HaznaueHme:
ITEMOHCTPAIIOHHOE,
OCHOBA JIJIs1 KPEIUICHHUS:
HaIu4Iue,

HAKJICHKH C
HAMMCHOBAHUEM: HAJIMUKE
He MeHee 10 KoeKIui
13 IPUBEIICHHOTO HIDKE
CIIucKa:

Kommexius
"T"o;1oceMeHHbIE
pacteHus"

Komnekmuga "Oourarenu
MOpPCKOTO JHa"
Komtekus
"'[TareonTosiornueckas”
Kommekius
"[IpeacraBuTenu OTpsIIOB
HACEKOMBIX'" KOJIMYECTBO
HaCEeKOMBIX: He MeHee 4
Komnexuus "[Ipumepst
BaIMTHBIX
[IPUCIIOCOOJICHUH Y
HACECKOMBIX "

Komtexus
"[IpucriocoOuTensHbIC
M3MEHEHUS B
KOHEYHOCTSIX HAaCEKOMBIX"
Komekmus "Pa3surue
HACEKOMBIX C HEIIOJIHBIM
MpeBparieHiemM"
Komekmus "Pa3surue
HACEKOMBIX C IIOJIHBIM
MpeBparieHiem"
Komekmus "Pa3sBurue
eHus

Komnexius "Pa3Butne
0a0oukn"

Komnexnus "PakoBUHEL
MOJIJIFOCKOB"
Komnekmusa "CemelicTBa
0abouek"

Konnekmusa "CemeiicTBa
PKYKOB"

Komnekmug "Cemena u
105"

Komnekmus "dopma
COXpaHHOCTH
MICKOTIaeMbIX PACTEHUHN U
PKUBOTHBIX"

Ha6op

ITaJICOHTOJIOIMYCCKHUX

1 mT.

1 mT.




HAaX 00K
"[IponcxoxaeHHe
ueroBeka'

KOJIMYECTBO MOJICJICH: HE
Mmenee 14

3. XVMI
3.1. /lemoHCcTpamonHoe|(CocTaB KOMITIECKTA: 1 m. 1 m.
00OpyaOBaHHE CTOJIUK MTOBEMHBIN

Haznauenue: cOopka
[yIeOHBIX YCTaHOBOK,
pasMep CTOJICIIHHUIIBI: HEe
Meree 200 * 200 mm,
[JIaBHBII OOBEM C
[MOMOIIIHIO BIHTA!
HAJINYNC

[[IraTtus
ITEMOHCTPALIMOHHBIHA
XUMUYECKUI:
Hasnauenue:
IMeMOHCTpanus MpruOOPOB
1 YCTaHOBOK,

0T10pa, CTEPIKHU, JIANKH,
My(TBI, KOJIBIIA: HAJHYHE,
BO3MOKHOCTD
3aKpETICHUs 2JIEMEHTOB
Ha pa3JIu4HON BBICOTE:
HaTIne

IATimapart AJis IpOBEACHUS
XUMHUYECKUX PEaKIIMii:
Hasnauenue:
ImeMoHCTpanus
XUMUYECKUX PEaKIUi,
MOTJIOTUTEIH TIAPOB H
ra30B: HAJMYKE,
MaTepHai KOJObI: CTEKIIO0
Habop amst snekrponmza
ITeMOHCTPAIIMOHHBIH:
HasnaueHnue: nsyuenue
3aKOHOB 3JIEKTPOJIN3A,
cOOpKa MoJIeNn
AKKYMYJIISTOPA,

CMKOCTh: HAJITMYHC,
BIIEKTPO/IBL: HAINYKE
KoMIIIeKT MEpHBIX KOJIO
Majioro oobema:
Hasnauenue:
IMeMOHCTPaLMOHHBIE
OIIBITHI,

00Bvem ko116: ot 100 Mt 10
2000 w1,

KOJINYECTBO KOJIO: HE
Mmenee 10 mmiT.,

MaTepHai KoJlO: CTEKIO




Habop ¢nakonos (250 -
300 Mt IUTS XpaHCHIS
[PacCTBOPOB PEaKTHBOB).
HasnaueHue: xpaHeHue
[PAaCTBOPOB PEaKTHBOB,
KOJTMIECTBO (DJIAKOHOB: HE
Menee 10 mT.,
MaTepHai (pIaKkoHOB:
CTEKJIO

MpoOKa: HATM4KE
[TpuGop 1Jist OMBITOB TIO
XUMHH C DIIEKTPUIECKAM
TOKOM (JTaOOpaTOPHEIHA)
[Tpubop st
VMJLTIOCTPALIAN 3aKOHA
COXpaHEHHUS MacChl
BEIICCTB: COCY]L
JlangopTa; HATU4KE,
MpoOKa: HATM4He,

TUT IprOOpa:
ITIEMOHCTPALIMOHHBIN
/TeauTenpHast BOpOHKA:
HasnaueHue: pa3aenenue
IMBYX XKHUJIKOCTEH MO
[IOTHOCTH,

MaTeprat BOPOHKH:
CTEKIIO

'YcraHoBKa JU1st
MEPETOHKH BEIIECTB:
Hasnauenue:
IMeMOHCTpaIys OYUCTKU
BEIIeCTBa, IEPETOHKA,
KOJIOBI, XOJOAMILHUK JIJIS
OXJTaXKICHHSI, AJUTOHK,
npoOKa: Han4ue,
ITHHA YCTAaHOBKH: HE
MeHee 550 MM

[TpuGop asist moTyueHust
ra30B: HA3HAYCHHE:
[OJTy4eHHUE ra30B B MaJIbIX
KOJINYECTBAX,

COCTaB KOMIUIEKTA: HE
MeHee 6 TpeaAMETOB
bans koMOMHUpOBaHHAS
imabopaTtopHast: bans
BOJISTHAS: HAINYHE,
KOJIbIIA CMEHHBIE C
OTBEPCTHUSIMH PA3HOTO
ImaMeTpa: HaJ4due,
[UINTKA 3JIEKTPHYECKast:
HAJINYINC

DapdopoBas cTymnka ¢
nectukom: HazHauenwue:




1S pa3MeNbueHUs
KPYTHBIX (hpaKITHii
BEIIECTB U
[IPUTOTOBJICHUS
[MOPOIIKOBLIX cMecen
KomriexkT TepMoMeTpoB

(0 - 100 C; 0 - 360 C)

3.2.

KoMIiekT
XUMHYECKIX
[PEaKTHBOB

CocTaB KOMITJIEKTa:
Ha6op "Kucaoter"
(azoTHas, cepHasd,
comnsiHast, oprodocdopHas)
Ha6op "I'mapoxcumsr"
(Tumpokcum oapws,
THIPOKCH] Kausl,
THIPOKCH]] KATTBIIHSL,
CHIPOKCHT HATPHS)
Ha6op "Oxcuabt
MeTayIoB" (aTIOMUHUS
OKCH, Oapusi OKCHJI,
bkenesa (I11) okcm,
KaJbIMsl OKCUJI, MarHHs
oxcun, meau (II) okeng,
[MHKA OKCHT)

HaGop "ll{enounsie u
[11eJI0YHO3EMETIbHEIC
MeTauTbl" (JTUTHH,
HATPUH, KB )
HaGop "Mertamuibr"
(UTFOMHUHHI, JKee30,
MarHui, MeJib, IIHHK,
0JIOBO)

HaGop "llenounsie u
[11€JI0YHO3EMEITbHBIE
MeTaibl" (JIUTHH,
HaTpUH, KaIbLIW)
Ha6op "OrueomnacHsle
Bemiecta" (cepa, hochop
(KpacHBIit), OKCH
docdopa (V)

Habop "I"anorenst" (itox,
Opom)

Ha6op "I"anorenmapr"
(aJIFOMHMHUS XJIOpUJ,
AMMOHMSI XJIOpHU, Oapust
xmopu, sxenesa (I11)
XJIOPHI, KaJis HOIH L,
KaJIUS XJIOPH]I, KaJIbIIHs
XJIOpUJI, TUTHS XJIOPHU]I,
Maraus xyopua, meau (1)
XJIOpHIL, HATpUSI OpOMH,
HaTpHst QTOPHI, HATPUS
XJIOpHU, IIMHKA XJIOPHU)

Habop "Cynbdartsl,

1 mrT.

1 mrT.




CyIbQHUIBL, CyTb(UTH"
(asmoMuHUS cynbdar,
AMMOHHS CyTb(aT,
brenesa (1) cynbdun,
brenesa (I1) cynbdar, 7-mu
BO/IHBIH, Kaus cynbdar,
kobanbTa (I1) cynedart,
MarHus cynbgaT, MeIu
(II)) cynsdaT 6e3BOAHEIH,
menu (1) cynedat 5-tu
BOIHBIN, HATPUS CYyTbOUL,
HaTpUs CyIb(QUT, HATPUS
cynbe(at, HaTpUA
ruapocynbhaT, HUKEIsS
cynmedar

Ha6op "Kapbonatsr"
(aMMOHUS KapOoOHaT,
Kanus kapOoHat, menu (1)
KapOOHAT OCHOBHOI,
HaTpHs KapOOHAT, HATPUS
rUIPOKapOOHAT)

Ha6op "d®ochartsr.
CrmnkaTsl" (Kaust
MoHOTHIpoOpTOdOChaT,
HATPHS CHIIUKAT 9-TH
BOJHBIN, HATPUS
oprodocdar
TpeX3aMeUIEHHbIN, HATPUS
imuruapodocdar)

HaGop "Anerarsl.
Pomauunsr. CoenuHeHus
bkene3a" (KaJius arerar,
kanust peppo (1I)
reKcaluanu/l, Kanus
deppo (11I) rekcanmonu,
KaJIusl pOAaHu, HaTpus
arieTar, CBUHIIA alleTar)
HatGop "CoennneHust
MapraHa" (Kanus
MepMaHraHat, Mapraiua
(IV) okcun, mapranma (1)
Cyibdar, Mapraiua
XJIOpHL)

Ha6op "Coennnaenwst
xpoma" (aMMOHUS
ImuXpomar, Kajus
IMIXpomar, Kajusi Xpomar,
xpoma (III) xmopun 6-Tu
BOTHBII )

Ha6op "Hutpatsr”
(aJTFOMUHUS HUTpAT,
AMMOHMSI HUTpAT, KaJIus
HUTpAT, KAJIBIHSI HUTPAT,




menu (II) autpat, HaTpus
HUTpAaT, cepedpa HUTPAT)
Ha6op "NuaukaTopsr"
(JTaKMOUJI, METHJIOBBIHT
OpaHKEBbIH,
dheHondTaIenH)

HabGop
"Kucnopoaconepxaiiue
opranndeckre BerecTna'
(areToH, TIUIEpPYH,
IMUATUNIOBEIH 3up, criupT
H-OyTHIIOBBIH, CITUPT
30aMUJIOBBIN, CIUPT
N300y THIIOBBIN, CIIUPT
PTHUIIOBBIN, (PEHO,
(hopManvH,
PDTHUJICHI'JIMKOJIb,
[YKCYCHO-3THIIOBBIH 3Hp)
Ha6op "Yraesogopoasr"
(OeH3uH, rekcaH, He(Th,
TOJTYOJI, ITUKIJIOTECKaH )
Ha6op "KucnoTst
opraamyeckue" (KUCIIoTa
AMHHOYKCYCHAsI, KHCIIOTa
OcH30IiHAs, KHCIOTa
MacIsTHasl, KHCIIOTa
MypaBbUHAas, KUCIIOTA
OJICTHOBAsI, KUCIIOTA
MaJILMUTHHOBAS, KUCIIOTA
CTeapUHOBAsI, KUCIIOTA
[VKCYCHast, KHCIIOTa
[aBesIcBas)

HaGop "YrieBosr.
IAMUHBI" (aHWJIMH, aHWIHUH
CEpHOKUCIIBIN,
/T-rimoko3a, MEeTHIaMUH
THAPOXIIOPHU]I, Caxapo3a)

3.3.

KoMIuiexT
KOJUJIEKIIUN U3
CIIICKa

Ha3znaucHue:
ITEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKHU: KOpOOKa,
OIMCAHKE: HAJTMUKE
CocTaB KOMILJIEKTA.
Konnekmusa "Bosokna"
Komnexmusa "KaMeHHbBIH
YTOJIb ¥ TIPOAYKTHI €T0
nepepaboTku"
Komnexmusg "MeTtanisl u
criaBel”

Komnekmus "MuHepais 1
ropHBIC TIOPOJIBI" (49
BHTIOB)

Komexus

"MuHepanbHble

1 mrr.

1 mrr.




ynoOpenus"

Komnekmus "HedTs u
MIPOIYKTHI €€
nepepaboTku"

Komexius
"[lmactmaccer"”
Komnexmusa "Tomanso"
Komnexuus "UyryH u
cTaip"

Komnexuus "Kayayk"
Konnekmusa "Ikama
TBEpIOCTH"

HaGops! mist
MOJCIIUPOBAHUS CTPOCHUS
OpTaHMYECKUX BEUIECTB
(yuennueckue) He MeHee 4
1T,

DOU3UKA

CocTaB KOMILICKTA:
[[ITaTuB
ITEMOHCTPALIMOHHBIN:
HasnaueHue: nposeneHue
IMTEMOHCTPAIIMOHHBIX
OIIBITOB, OCHOBAaHHE,
CTEp>KEHb, JIATIKH, KOJIBIIA,
My(QTBI: HATUYHE

(CTOMK MOIbEMHBIIL:

Tun cronuka:
yaeOHBII/Ta00paTopHbIH,
0TI0pa, CTEPKEHb
BUHTOBOW, BUHT
[PErYJIUPOBOYHBIN:
HaJTUIHe,

(O YHKITHSI TOThEMA H
OTTyCKaHUS CTOJTUKA:
HaJTH4IHe

ICTOYHHK TTOCTOSTHHOTO B
[IePEMEHHOTO
HATIPSKCHUS:
HasHadeHwue: IS TUTaHMS
[PEryJIupyeMbIM
MMePEMEHHBIM U
[TOCTOSSHHBIM TOKOM
PIEKTPUUECKUX CXEM,
uacToTa, I'1: 50,
moTpedsieMast MOITHOCTD,
BA: 10

MaHOMETp KUIKOCTHOU
ITEMOHCTPAIIUOHHBIN:
Hasznauenue: nis
M3MEepEeHUs JaBICHUS 10
300 MM BOISTHOTO CTOJI0A

BHIIIIC 1 HHMXKC

1 mrT.




ATMOC(EpHOTO 1aBJICHUS,
crexistHHass U-oOpasHast
TpyOKa Ha IMO/ICTaBKe:
HaTH4Ke

KamepToH Ha
[PE30HAHCHOM SIITHKE:
Hasnauenue: nns
IMEMOHCTpPALINN 3BYKOBBIX
KOJIeOaHMH 1 BOJIH,

IMBa KaMepTOHa Ha
[PE30OHMPYIOMUX ALMTUKAX:
HaTM4IHe,

[PE3UHOBBIN MOJIOTOYEK:
HaTH4Ke

Hacoc BakyymHbIl €
PIIEKTPOTIPHUBOIOM:
Hasnauenue: coznanue
[pa3psHKEHUS WU
M30BITOYHOTO TABJICHUS B
3aMKHYTBHIX 00BEMaX,
OITIBITHI: KUIICHUC
PKUIKOCTH TIPH
MOHIKEHHOM JTaBIICHUH,
BHCIIHCC 1 BHYTPCHHEC
IMaBJIeHUE U JIp.

Tapenka BakyyMHast:
Hasnauenue:
VICMOHCTpAaIus OIbITOB B
BAMKHYTOM 00beMe C
[pa3pe’KEHHBIM BO3AYXOM,
OCHOBaHHUE C KPAaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pe3NHOBas
MpOKJIa/IKa,
PIEKTPUYECKUN 3BOHOK:
HaTIne

Benepko Apxumena:
Hasnauenue:
IMeMOHCTpanus AeHCTBUS
PKUJIKOCTH Ha
[MOTPY’KEHHOE B HEE TEJIO
1 UI3MEpPEHUE BETUYNHBI
BBHITATKUBAIOIIEH CUJIIBL,
BEJIEPKO, TEJIO
[UITHHIPHIECKOH QopMBl,
[IPY>KUHHBIN TUHAMOMETD:
HaT4ne

OrHUBO BO3AYIITHOE:
Hasnauenue:
IMeMOHCTpaLus
BOCILIIAMEHEHUS TOPrOYEi
CMecCH TIpH €€ OBICTPOM
CKaTHUH,




TOJICTOCTCHHBIN ITHUIIUHP,
[MOPIIICHb Ha
METAITTIECKOM IINTOKE C
PYKOSITKOM, MOJCTaBKa
TS TATMHIIpA: HATMIUe

4.1.

Ob6opynoBanue s
eMOHCTPALIMOHHBIX
OIIBITOB

[IpuGop ms
ITEeMOHCTpPAIIUY TaBJICHUS
B xuakocTu: Haznauenue:
IMeMOHCTpaNys U3MEHEHHS
IMaBIeHNA C TITyOHHOMN
[OTPYKCHHUS,

IMATINK TaBICHAS,
KPOHILITEWH 14
KPEIUICHUS Ha CTEHKE
cocyia: HaTH4Ke

[Tpubop mnst
IMTEeMOHCTpALIAN
aTMOoc(epHOro AaBJICHUS
(MarneOyprekue
MOITyIIapHs):
Ha3znauenue:
LMIEMOHCTpal s CUJIbI
aTMoc(epHOTO TaBIeHUS,
IBa pa3bEMHBIX
METAJLITUICCKUX
MOTyIIAPHS C TIPOYHBIMH
[PyYKaMHu ¥ XOPOIIIO
MPUILTH(QOBAHHBIMH
KpasiMU, HATITIENb C
KpaHOM: HAJIH4HeE,
CO3/71aBaeMOe BHYTpHU
[1apoB
BaKyyMMETPHUIECKOE
imaBnenue: He menee 0,05
MI]a,

MaKCHMaTbHOE
[pa3pbIBaloIee yCHIIne: He
menee 90 H

HaGop ten paBHOTO
oObema: Ha3zHauenue: st
OTpECIICHUS 1
CpaBHCHUA TCINIOEMKOCTHU
1 TUIOTHOCTH Pa3IMYHBIX
TBEP/IBIX MaTEPUAJIOB,
[IUJIMHAPBI U3 pa3JINYHbBIX
MaTepraioB: HE MEHee 3
[T.,

[KPIOYKHU JJIsA

IO IBCIINBAHUA
[VUTHHIPOB: HATUYHE
HaGop Ten paBHOI MacChI:
Hasnauenue: nyst

OTIPCACIICHUS U




CpPaBHEHMIO TUIOTHOCTH
[pa3IIMYHBIX MATEPHAJIOB,
[IMTHHIPEI U3 PA3THIHBIX
MaTepraioB: HE MeHee 3
[IT.,

KPIOYUKH IS
[OBEILINBAHNS
[IUTMHIPOB: HAJTMYUE
CocyIpI COOOIIAIOMITIECS:
Hasnauenue:
ImeMoHCTpanus
OIMHAKOBOTO YPOBHS
OTHOPOJTHOM KUIAKOCTH B
COOOIAIOIIIXCS MEKTY
co00i1 cocynax pa3sHOi
(hopMBI,

coobmiaromyecs
CTCKJISTHHBIE TPYOKH
pa3Hoii (hopMBI: HE MeHee
3 mr.,

MOJICTaBKa: HAJIMUUE
TpyOxa HeroToHa:
Hasnauenue:
ImeMoHCTpanus
0JTHOBPEMEHHOCTH
MaJCHUS Pa3IMIHBIX TENT B
[pa3peKeHHOM BO3JyXe,
(YHKIIUS TTOAKITIOYEHUS K
BaKyyMHOMY HacocCy:
HaTM4HeE,

IIHa TpyOKH: HE MeHee
80 cMm.,

[PE3WHOBBIE TIPOOKH,
HUIIIICIIb: HAJTUYHCE,
KOJTMYECTBO TEJ B TPyOKe:
HE MeHee 3 1T.

[Tap ITackaus:
Hasnauenue:
IMeMOHCTpanus nepeaadn
[TPOM3BOAMMOTO Ha
PKUIKOCTDH JaBJICHUA B
BaMKHYTOM cOCy/ie,
IMeMOHCTpaLus MmoxbeMa
PKUIKOCTH O] JE€HCTBUEM
aTMOC(epHOro AaBlICHUS,
METaUNIMYECKUI LIUITHHAD
C oIpaBaMH, OPILIEHb CO
[IITOKOM, TTOJIBIN
METaJUIMYECKUH 1map ¢
OTBEPCTUSIMH: HAJIMYHE,
JUIMHA WINHIpA: HE
MeHee 22 cM,

[mmaMeTp mapa: He MeHee




8 cMm

[[Iap c konbIIOM:
Haznauenme:
ITeMOHCTpaIUs
[pacIIpPEHUS TBEPAOTO
TeJa Py HarpeBaHUH,
[[ITATUB, METAJIMUYECKOE
KOJIBLIO ¢ My(TOH, IIap ¢
[ICTIOYKON: HAJIMYNeE,
IITMHA IIETIOYKH: He MEHEe
80 MM,

ImraMeTp mrapa: He MeHee
25 MM

[ [MTHHIPBI CBUHIIOBBIC CO
ctpyrom: HazHaueHnue:
IMEeMOHCTpANXs B3aHMHOTO
[IPUTSHKEHUS MEKIY
ATOMaMU TBEPJIBbIX TEJ,
KOJIMYECTBO OJUHAKOBBIX
[JIUHAPOB: HE MeHee 2
IIT.,

MaTepral HWIHHIPOB:
CTallb ¥ CBUHEII,

KPIOYKH JIJIS
[TO(BEIIMBAHNS: HAIMYHE,
CTpYT, HAPaBIISAIOMIAS
TpyOKa: HaM4ne
[Tpu6Gop Jlenna:
Hasnauenue: nis
ICCIIeTOBAHUS
3aBUCHMOCTH
HATIpaBIICHUS
WHIYKIIMOHHOTO TOKAa OT
XapakTepa W3MEHEHUS
MarHUTHOTO ITOTOKA,
CTOIKa C KOPOMBICIIOM:
HaTA4ne,

KOJUYECTBO
ATFOMUHUEBBIX KOJICI: HE
MecHee 2 IIT.,

[IpOpe3b B OJJHOM U3
KOJIEL: HAJIMYKe

Marsut 1yroodpa3Hblit
ITEMOHCTPAIIMOHHBIN:
Haznauenwue:
ITEMOHCTpAIIHS CBOWCTB
[TOCTOSHHBIX MAarHUTOB,
TWII MarHUTA:
HaMarHUYeHHBIN OpYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HAaYEHHE ITOIIOCOB
MArHHUTA: HaJTU4re




MarHuT noJsi0coBOM
ITIEMOHCTPAIIMOHHBIN
(mapa): Haznauenwue:
ITIEMOHCTpALUs CBOMCTB
MMOCTOSTHHBIX MarHUTOB,
THTT MarHuTa:
HaMarHWYCHHBIH OpyCOK
MPSIMOJIMHEHHOH (hOPMEI,
KOJIMYECTBO I[BETOB
MarHuTa: He McHee 2,
0003HAYCHHUE TIOIFOCOB
MaranTa: HaJIn9due
CTpesiKi MarHUTHBIC Ha
mratvBax: Haznauenue:
IMeMOHCTpanus
B3aUMOJICHCTBUS MOJIIOCOB
MarouToB, OpUCHTALIUN
MarHiTa B MarHUTHOM
roJe,

HaMaroHMu4CHHas CTpPCIIKa:
HaJIM4ue,

KOJIIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
[M0JICTABKA: HAIMYKE
Habop
ITEMOHCTPALIMOHHBIHA
"JnekTpocTaTuka"
(37eKTpOCKOMHI (2 mIT.),
cynTaH (2 mIT.), maaoyka
CTCKJISTHHAS, TIAJIOUKa
POOHHUTOBAS, IITATHBEI
m3ospyromye (2 IiT.)
MarmHa 3nektpodopHas
I BEICOKOBOJILTHBIN
ncTouHVK: HazHaueHue:
TSI TTOITy9IeHUS
HIIEKTPUIECKOTO 3apsijia
BBICOKOT'O TIOTEHITMAJIA 1
[MOJTy4eHHUS HCKPOBOTO
paspsina,

UTICKM Ha CTOMKAX:
HaTM4UE,

KOJIMUYECTBO JICHICHCKUX
0aHOK: HE MeHee 2,
[MOJICTABKA: HAINYKE
KoMIuieKkT mpoBo10B:
JlmrHa: He MmeHee 500 MM
- 4 ., 250 MM - 4 mT.,
100 MM - 8 mmT.,
Ha3HAYCHHE: JJIs

(10 IKJTIOYCHHS
ITEeMOHCTPAIIMOHHBIX
nprubOpoB U




000pyTOBaHUS K
MCTOYHWKY TOKA, JUIS
COOPKH DIIEKTPUIECKUX
[ICTICH, BKITFOYAs
DIIEMEHTHI U3 PaObOThI
"[locTosTHHBIH
PIIEKTPUYECKUH TOK"

4.2.

OO6opynoBaHue s
ImabopaTOpPHBIX
paboT u
YUCHHUYCCKUX
OTIBITOB (Ha 0aze
KOMILIICKTOB JIJIS
0I'9)

[lITaTuB 1a60PaTOPHBIHA C
InepKaTesIIMU

BECHI 3JIEKTPOHHBIE
MEH3ypKa, Ipeen
3MepeHns 250 M
muaamometp 1 H
imuHamometp 5 H
LWIMHAP CTaNbHOM, 25
cM3

IUJIMH]IP aTFOMUHUEBBIN
25 cm3

LIMTHHIP ATFOMUHHUEBBIH
34 cm3

[ATUHAP TUTACTUKOBBINA 56
cM3 (U1 U3MEPEHHS CHITBL
ApxuMena)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3bl 1o 100 T (6 mmT.)
rpy3 HaOOPHBIN
[yCTaHaBIIMBAET MaccCy C
marom 10 r

MepHas JICHTa, JTUHEHKa,
TPaHCTIOPTHUD

OpYCOK C KPIOUKOM U
HUTBHIO

HanpapJIsoast JJIMHON
He meree 500 MM.
J10mKHBI OBITH
00ecTIieYeHbI pa3HbIe

K03 PUITMEHTHI TpEeHHS
Opycka o
HaIpaBJIsoLeH
CEKyHIIOMEp
JIEKTPOHHBIN ¢ JATYMKOM
HaIpaBJIAONIast Co
IKaJI0M

OpyCOK IepeBAHHBIN C
TyCKOBBIM MarHUTOM
HUTSHOW MasiITHUK C
IPy30M C ITYCKOBBIM
MarHuTOM H C
BO3MOKHOCTBIO
M3MEHEHUS! JUTMHBI HUTH
pbIyar

010K IOABMKHBII




010K HEITOABUIKHBIN
KaJopUMeTp

TEPMOMET]

MCTOYHUK MUTAHUS
[IOCTOSIHHOTO TOKa
(BBITIPSIMHATEITH C
BBIXOJHBIM HaNPsHKCHUEM
36 - 42 B unu
OaTapeifHbIi OJIOK C
BO3MOKHOCTBIO
[PETYIMPOBKH BBIXOJHOTO
HaPSHKEHUS

BOJILTMETD
InByxmpenensHsiil (3 B, 6
B)

aMIIepMETp
InByxmpenenbubli (0,6 A,
3 A)

pesuctop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IEpEMEHHBIN pe3UcTOp
(peoctat) o 10 Om
COCIIMHUTENbHBIC
mpoBoaa, 20 mrT.

KITI0Y

HAOOP MPOBOJIOYHBIX
pe3ucTopoB plS
coOMparo1as JIMH3a,
(hoKycHOE paccTOsHUE
100 mm

coOmMparo1as JIMH3a,
(hoxycHoe paccrosiHue 50
MM

[paccenBaroIas JIMH3A,
(hoKyCHOE paccTOSHUE -
75 MM

PKpaH

ONITUYECKAs! CKAMBbS
cnain "Mogenn
mpeamera”

OCBETHUTEb
MOJTYLIMITUHIIP C
[UTAHIIIETOM C KPYT'OBBIM
TPAHCTIOPTUPOM

[TpuGop asist u3y4eHus
ra30BbIX 3aKOHOB
Kanmwspsl
JTndpakroHHas pereTKa
600 IWTPUXOB/MM
JTndpakoHHas pererka
300 mTpuxoB/MM
3epkaino




JTazepHas ykaska
[Tonsipous B pamke
[Llenu FOHra
Kartymka MoToK
biiox nuonos

bJ10K KOHJIEHCAaTOPOB
Kommac

Maraut
(DIIEKTPOMArHUT
OINUIKY KENE3HBIC B
banke

Texnomornaeckas HaIpaBJICHHOCTb

1.

O06pa3oBaTENBHBIN
KOHCTPYKTOP IS
[PaKTUKK OJIOYHOTO
[POrpaMMHUPOBAHUS
C KOMIUIEKTOM
MaTYNKOB

IPoGoToTexXHIYECKHI
Ha0Op TpemIHa3HAYCH IS
M3y4CHHA OCHOB
[POOOTOTEXHUKH, IeTaleH,
[V3JIOB © MEXaHH3MOB,
HEOOXOIUMBIX IS
CO3IaHMsI
[POOOTOTEXHUIECKHIX
[YCTPOMCTB.

HaGop npencrasisier
c000#1 KOMITJIEKT
CTPYKTYPHBIX JIEMEHTOB,
COCIUHUTCIBbHBIX
DIIEMEHTOB U
PIICKTPOTEXHUICCKUX
KOMITOHEHTOB.

HaGop no3sosisier
coOupars (1
[IpOIPaMMUPOBATh
coOMpaeMble MOJIEIN ), U3
DIIEMEHTOB, BXOJISIINX B
ero cocTaB, MOJICIH
MCXAaTPOHHBIX U
[POOOTOTEXHUUECKHUX
[YCTPOMCTB ¢
ABTOMATU3UPOBAHHBIM
YIIPAaBJICHUEM, B TOM
YKCIIe Ha KOJIECHOM X0y,
2 TaKKe KOHCTPYKITHH,
(OCHOBAHHBIX Ha
MCIIOJIb30BaHUHY TIepead
(B TOM YHUCIIC YEPBIIHBIX
1 3y09aThIX), a TAaKKe
[pBIYaros.

CBETOIMOTHBIM
MaTpUYHBIN AUCILIEN C
OeToi TTOICBETKOM Ha
KOHTpOJIIEpe
KonmruecTBo mopToB
BBOJ1a/BBIBO/Ia HA

KOHTpoJIIIepe HE MeHee 6

1 mT.




KonnuecTBO KHOTIOK He
MeHee 4

O011Iee KOITUIEeCTBO
bieMeHTOB: HE MeHee 520
[T, B TOM YHCIIE:

1) mporpamMmmMupyeMbIit
OJIOK yrnpaBieHus,
KOTOPBIN MOXKET paboTaTh
ABTOHOMHO U B
[MOTOKOBOM PEIKUME;

2) CepBOMOTOPEI

3) TaTIHMK CHITBI

4) MaTIYuK PacCTOSTHHS
5) JaT4MK IIBETa

6) aKKyMYJISTOpHAS
OaTapest

7) [InacTuxoBbIe
CTPYKTYPHBIC DJIEMEHTBHI,
BKITFOYAsT
nephopupoBaHHbIC
PIIEMEHTBI: OaJIKH,
KyOWKH, OCH U BaJbl,
COeTMHUTENLHBIC
DJIEMEHTBI K OCSIM,
[ICCTePHH,
MpeTHa3HAYCHHBIC IS
CO37aHUs YCPBAYHBIX U
3yO4aThIX mepead,
COeTMHUTENbHBIC 1
KpPETIE)KHBIE DIIEMEHTHI;
7) IlporpammuoOe
oOecreyeHue,
MCTIONTB3yeMOe JIIst
[IPOrpaMMHUPOBAHUS
coOMpaeMbIX
[POOOTOTEXHUIECKHIX
MOZEIJIEH U yCTPOICTB,
ITOCTYIIHO JIJIsl CKAUMBaHUS]
n3 cetn IHTEpHET

OOpazoBaTenbHBIN
HabOp 1O MEXaHUKeE,
MCXAaTPOHUKE U
[pOOOTOTEXHUKE

KoMmrutekT it u3yueHus
OCHOB 3JIEKTPOHUKH U
[POOOTOTEXHUKH

HaGop momkeH ObITh
MpeTHa3HAYCH JJIs
[MPOBEICHIS YICOHBIX
BaHITHN IO JIIEKTPOHUKE
I CXEMOTEXHHKE C I[EIBIO
M3ydeHus: Hanbosee
[pacTpoCTpaHEHHOU
>JICMEHTHOM 0as3bl,
[IPUMEHSIEMOMN IS
MHXEHEPHO-TEXHUUECKOTO

[TBOPUYCCTBA yUallIUXCA U

1 mrT.




pa3pabOTKN y4eOHBIX
Mozelel poooToB. Habop
IMOJKEH MO3BOJISITh
[VUaAIIUMCST Ha TPAKTHKE
OCBOMTH OCHOBHBIC
TEXHOJIOTHH
[IPOCKTHPOBAHHS
[POOOTOTEXHUIECKHUX
KOMILJICKCOB Ha MpUMepe
y4eOHBIX MOJIEIIeH
[pOOOTOB, a TaKKe U3YyUUTh
OCHOBHBIC TEXHHUUECKHE
pereHus B 00JacTH
KHOCPHETUICCKUX U
BCTPAaUBACMBIX CHCTEM.

B cocTaB KOMITIEKTa
ITOJKEeH BXOUTH HA0OP
KOHCTPYKTHBHBIX
PIIEMEHTOB JUI COOPKHU
MaKeTa
MaHUIYJISIITIOHHOTO
[po00Ta, KOMILICKT
METAITHIECKUX
KOHCTPYKTHBHBIX
RJIEMEHTOB JUIsSI COOPKHU
MaKeTa MOOUIIEHOTO
poboTa u T.1I.

B cocTaB koMITIEeKTa
BXOJUT HaOOP
PIIEKTPOHHBIX
KOMITOHEHTOB JIJIsI
M3y4eHUs] OCHOB
PIIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKIKE
KOMIUICKT ITPUBOJIOB U
ITATYNKOB PA3INIHOTO
TUTIA 171 pa3paboTKH
[POOOTOTEXHUUECKHUX
KOMILIIEKCOB.

B cocTaB KOMILIEKTa
ITOJI’KHO BXOAMTh: MOTOPBI
C PHKOZEPOM - HEe MEHee 2
[T, CEPBOIIPHBOJ]
0OJIBIIION - HE MeHee 4 T,
CEpBOIIPHBO/T MaJIbIH - HE
McHee 2 IIT,
MH(QPAKPACHBINA JaTYUK -
He MeHee 3 IIT,
YJIbTPa3ByKOBOM JaTYUK -
HE MEHeEe 3 IIT, JaTYNK
TeMIIEPaTyphl - HE MEHEE
1 T, JaTYUK
OCBEIIICHHOCTH - HE MCHEE




1 mT, HAOOP AIMEKTPOHHBIX
KOMITOHCHTOB
(pe3UCTOPHI,
KOHICHCATOPBI,
CBETOMOJIBI PA3ITHYHOTO
HOMHUHAJIA), KOMIIICKT
[TPOBOJIOB JJIst
OecrmaeyHoro
MPOTOTHITUPOBAHUS,
rata OeCracyHoOro
[TPOTOTUITUPOBAHUS,
AKKYMYJISTOP H 3apsTHOE
[yCTpOMCTBO.

B cocTtaB komIuiekTa
IMOJ>KEH BXOIUTh
[IpOrpaMMUPYEMBIil
KOHTpPOJLIED,
[TpOrpaMMUPYEMBII B
cpene Arduino IDE nnm
AHAIOTMYHBIX CBOOOTHO
[pacrpoCTpaHsIeMbIX
cpenax pa3pabOTKH.
[IporpammupyeMsblit
KOHTPOJIIEP TOJKEH
001agaTh MOpTAaMH AJIs
[OIKITFOUEHHS UPPOBBIX
11 aHAJIOTOBBIX YCTPOIMCTB,
maTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nim
WiFi.

B cocraB koMIIeKTa
IMOJKEH BXOJUTH MOZYJb
TEXHUYECKOTO 3PEHUS,
MpeICTaBIISIIOIIII COO0H
BEIYMCIIUTEIBHOE
[yCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOIIPOLIECCOPOM
(x071-BO sizep - HEe MeHee 4
[T, 4aCTOTA s/Ipa He
MeHee 1.2 I'T, o0bem
O3V - e mMenee 512 MO,
00BEM BCTPOECHHOH
maMsaTH - He MeHee 8 1°0),
MHTErPUPOBAHHON
KaMepoil (MakcuMallbHOE
[pasperieHue
BHICOTIOTOKA,
[epeaaBaeMoro 1o
nHTepdeiicy USB - me
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOIN.




IMoyJIb TEXHUYECKOTO
BpeHHs TOoJDKeH 001a1aTh
COBMECTHMOCTBIO C
[Pa3TMYHBIMH
MPOTPaMMHUPYEMbIMU
KOHTpOJLIEpaMu €
[MOMOIIIbIO HHTEP(EICOB -
TTL, UART, 12C, SPI,
Ethernet. Momxyns
TEXHUYECKOTO 3PEHUS
ITOJI’KEH UMETh
BCTPOCHHOE TIPOrPAMMHOE
oOecrieueHre Ha OCHOBE
ONEepalliOHHON CUCTEMBI
Linux, IMO3BOJIAIOLIEE
OCYILECTBIISITH HACTPOUKY
CUCTEMbI MAIIMHHOTO
00y4YeHHUs TapamMeTpoB
HEUPOHHBIX CETEH st
0OHapyXeHHS OOBEKTOB,
OTpeCICHYS UX
mapamMeTpoB U
ImagbHEeHIIeH
MaCHTU(DUKAIINY.
KOMIUIEKT qOIKEH
oOecreunBaTh
BO3MOXKHOCTh U3Y4CHUS
OCHOB pa3padoOTKu
POrpaMMHBIX U
ATmapaTHBIX KOMIUIEKCOB
MH)KCHEPHBIX CUCTEM,
pemieHuit B chepe
"HTepHeT Bemei'”, a
TAK)KE PELIEHUN B
001acTH POOOTOTEXHHKH,
MCKYCCTBEHHOTO
MHTEIJICKTa U MAIIIMHHOTO
0OyUeHusI.

KommnprorepHoe o0opyaoBaHue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIIOUaeMas
KJIaBHATypa: HATNYHUE;
Pycckast packiagka
KJIaBUATYpPHL: HAJTMYKE;
/Inaronanb sKpaHa: He
MeHee 15,6 q10iiMoB;
PasperieHue sxkpaHa: He
Menee 1920 x 1080
MIKCENICH;

KonuuectBo siaep
[polieccopa: He MeHee 4;
KonuyecTBO MOTOKOB: HE

McHee 8;




ba3zoBas TakTOBas 4aCTOTa
poreccopa: He MeHee |
[T

MaxkcuManbHasi TAKTOBAas
yacToTa mpoLeccopa: He
menee 2,5 I'T;
Komi-mamsite mporneccopa:
He MeHee 6 MOaiiT;
O0beM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMSITH: HE
MeHee 8 ['0aliT;

O0BeM ToIePKUBaCMOM
OrepaTUBHOMN MaMATH (15
BO3MOKHOCTHU
[pacIIMpeHus): He MeHee
24 T'0aiiT;

O6wem Hakomutens SSD:
He meHee 240 '6aiir;
BpeMst aBTOHOMHO
paboThI OT GaTapen: He
MeHee 6 JacoB;

Bec HoyTOyKa c
[YCTaHOBJICHHBIM
AKKYMYJIATOpOM: He Ooee
1,8 kr;

Bremawmii naTepdeiic
\USB crangapra He HIKE
3.0: HE MeHee Tpex
CBOOOIHBIX;

Brenawmii naTepdeiic
LAN (ucnonmp3oBaHue
[EPEXOIHUKOB HE
[PEIyCMOTPEHO):
HaJIM4ye;

Hanuuue monyinei u
mHTepdericoB
(vcrosb30BaHuE
[EePEeX0THUKOB He
npenycMoTpeHo): VGA,
HDMI,

becripoBogHAas CBS3b
\Wi-Fi: Hanmuuue ¢
MOJIEP’KKOM CTaHgapTa
IEEE 802.11n mn
COBpeMeHHee;
\Web-kamepa: Hannuue;
ManunynsaTop "MbIb':
HaJIM4ye;
[IpenycranoBneHHas
OTIepallMOHHAas CUCTEMA C
rpaduyecKumM
[10JIb30BaTEIILCKUM
mHTEpdeiicoM,




[pacipoCTpaHEHHBIX
00pa3oBaTENbHBIX U
0OIIIECHCTEMHBIX
MPUIIOKEHUHN: HalTMYue.

oOecrieunBaromiasi padoTy

M®Y (npunTep,
CKaHep, KOIHP)

Tun ycrpoiicta: MDY
(pyHKIMM TeuaTH,
KOTTUPOBAHUS,
CKaHHpPOBaHUS);
Dopmat Oymaru: He
MeHee A4;

TexXHOIOrHus NeYaTH:
mazepHas
MakcumanbHOe

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

[{BeTHOCTB: YepHO-OCIIBIIA;

[pa3pelieHue rmevyaTu: He
MeHee 1200 x 1200 Touek;

1 mT.

1 mT.

MPOPUIbHBIN KOMILIEKT OBOPYJIOBAHUS

Tabnuya N 2

HaumenoBanue
obopynoBaHus

Kpartkue npumepHble

TCXHUYCCKUC XAPAKTCPUCTUKHN

KonnuecTBo enuHuIl
JUTS IPOQHIBHOTO
KOMILIEKTA
(061Ieo0pa3oBaTeNbHBIC
OpraHu3alvu, He

KonnuecTBo equHuII
JUTS IPOQUIBHOTO
KOMILIEKTA
(MaITOKOMILJICKTHBIE
0011e00pa3oBaTeNbHEIC

SIBIISTFOTIIAECST OpraHu3aIyn), €. U3M.
MaJIOKOMILIEKTHBIM),
el1. U3M.

BA30BAS (OBA3ATEJIBHAA YACTD)
EcTecTBeHHO-Hay4Has! HAIPABJICHHOCTh
1. Lludpoast ObecrnieunBaeT BHINIOJIHEHUE |3 TIT. 2 mT.

mabopatopust o imabopaTopHBIX paboOT HA

Ourosoruu YpOoKax 1o Ouoyoruu B

(yueHHnueCcKas) OCHOBHOH IIKOJIE U

MPOEKTHO-KUCCIIEI0BATEIIBCKOM

IEATENIbHOCTH YYalUXCHl.
[KoMIuIeKTaus;:

becripoBOHON MYyJIBTUIATUUK

10 OMOJIOTHH C 6-10
BCTPOCHHBIMU JATUUKAMU:
/laTunK BIaXXHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

/TaT4ynMK OCBEIIEHHOCTH C
T1ana3oHoOM U3MEPEHUs HE

lyxe uem ot 0 7o 180000 nk




JlaTuuk pH ¢ auanazoHoM
M3MepeHwst He yxe gem ot 0
mo 14 pH

JlaTuuk TemmepaTypsbl ¢
TaTa30HOM H3MEpPEHUs He
ke gem oT -20 mo +140 C
/laTunk
HIIEKTPOIPOBOAUMOCTH C
mama3oHaMu N3MEPEHUs He
yoke ueM oT 0 10 200 MrCwm;
oT 0 7o 2000 MxCwm; ot 0 10
20000 MxCum

/TaTurk TeMOepaTypbl
OKpY>Karoled cpefibl C
TMaTa30HOM H3MEpPEHUs He
yxe uem oT -20 no +40
AKCECCyaphl:

KaGens USB
COETMHUTEIIbHBIN

3apsiHOE YCTPOMCTBO C
kaOenem miniUSB

\USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOACTBO MO
bKCILTyaTauu udpoBoi
maboparopun

[{npoBas BugcOKamepa ¢
MCTATIIIMYCCKUM IITaTUBOM,
paspewenue He mexnee 0,3
Mmukc

[IporpamMmmMHoe oOecnieueHne
MeToanueckue
[pekoMeHanuu He menee 30
pabot

[YnakoBka

Hanmune pyccKOs3pIYHOTO
caiTa MoJIEP>KKU, HaJTMYne
BHICOPOJTUKOB.

[{udposas
maGoparopus o
XMMHH

(yueHnuecKas)

ObecrieunBaeT BEITIOTHEHNE
imabopaTopHBIX padoT no
XUMHUHU Ha YPOKax B OCHOBHOM
[IIKOJIE U
[IPOEKTHO-NCCIIEI0BATENBCKON
MesSATEeIbHOCTH YUaluXCsl.
[KoMIuIeKTaus,:
becnipoBOAHON MYJIBTUIATYUK
10 XUMHHU € 4-Mst
BCTPOCHHBIMH JATIUKAMHU:
/latunk pH ¢ nnanazonom
M3MepeHUst He yxe ueM ot 0
mo 14 pH

JlaTarK BHICOKOM

[remneparypsl (TepMonapHbIii)

2 IIT.




C IMara3oHOM U3MEPCHUS He
yxe gem ot -100 mo +900 C
JlaTamk
PIIEKTPOTIPOBOIUMOCTH C
[mama3oHaMu N3MEPEHUs He
ke uem ot 0 10 200 MrCwm;
oT 0 7o 2000 MxCwm; ot 0 10
20000 MxCMm

/TaTurk TEMOepaTypbl
[IATUHOBBIN C TUATIA30HOM
M3MepeHus He ke ueM oT -30
mo +120 C

OTnenbHBIC TaTYUKH:
/[aTunk onTHYeCKOH
MJIOTHOCTH 525 HM
IAKceccyapsl:

Kabens USB

COEC IUHUTEIbHBIN

3apsAHOE YCTPOICTBO ¢
kaOenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOICTBO IO
bKCILTyaTauu udpoBoi
imaboparopun

Ha6op maboparopHoii
OCHACTKHU

[IporpamMmmMHoe oOecnieueHne
MeToanueckue
[pekoMeHanuu He menee 40
pabot

Hanmane pyccKOs3pIYHOTO
caiiTa moIIepKKH

Hayinune BUIEOPOIUKOB.

[{udposas
mabopatopust o

N7 IS
(yueHHnuecKas)

OO0ecreunBaeT BEITOTHEHNE
OKCIIEPUMEHTOB 10 TeMaM
Kypca (pHU3uKy.
[KoMInTekramus:
becnipoBOAHON MYyJIBTUIATYHK
o ¢uzuke c 6-10
BCTPOCHHBIMHU JAaTYMKAMHU:
[{udposoit naTank
TeMITEPATyPhI C AUATIA30HOM
M3MepeHwst He yxe ueM ot -20
o 120 C

[{udpoBoii naTank
A0COJIFOTHOI'O JJABIICHMS C
TMana3oHOM HU3MEPEHUS HE
ke guem ot 0 mo 500 xIla
JaT4MK MArHUTHOTO ITOJIS C
TMara3oHOM MU3MEPEHUS HE
yxe gem oT -80 mo 80 mTn

I[aT‘{I/IK HAIIPsPKCHUS C




TuanasoHaMy U3MEPEHUs He
y’ke gem oT -2 10 +2 B; oT -5
o +5 B; ot -10 mo +10 B; ot
-15 10 +15 B

/TaTuMK TOKa HE YK€ YEM OT
-l o+1 A

/TaTynk akcenepomeTp ¢
[TOKa3aTeNsIMU HE MEHEE YeM:
+-2q;+-49;+/-8¢g
OTnenpHBIE YCTpOICTBA:
USB ocmiorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Ka6ens USB
COETMHUTEIIbHBIN

3apsiAHOE YCTPOICTBO ¢
kabenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

KoucTpyxTop mi1st
IPOBEIEHUS DKCIIEPUMEHTOB
Kpatkoe pykoBOICTBO IO
PKCIDTyaTaud U poBoit
imaboparopun

[TporpamMmMHoe obecrieueHme
MeTtoauueckue
pexomenpaiuu (40 padbor)
Hanuuue pycckosi3pI4HOTO
caiiTa IoAIepKKH

Hasimune BUICOPONHKOB.

KommbrorepHoe 000pyioBaHH

€

4. HoytOyk

dDopm-pakTop: HOYTOYK;
PKecTkas, HEOTKITFOUaeMast
KIIaBUATYypa: HAJIHUUE;
Pycckas packiiagka
KJIaBHATYpPBI: HAIMYHE,
/lnaronanb 3kpaHa: HE MEHee
15,6 noMMOB;

Pazpemienue skpaHa: He
MeHee 1920 x 1080 mmkcenei;
KonuuectBo snep
rporieccopa: He MeHee 4;
KonmnyecTBO MOTOKOB: HE
McHee §;

bazoBast TakTOBasi YacTOTa
rporeccopa: He meree 1 I'T;
MakcuMaibHast TAKTOBAS
gacTOTa MpoIIeccopa: He
menee 2,5 ['T;

Kam-namsaTe npoueccopa: He
MeHee 6 MoOaiiT;

O0BEM YCTaHOBJICHHOM
OTNepaTUBHON MAMSTHU: HE




MmeHee 8 ['6aliT;

O0BeM IoaAepIKUBACMOK
OTIepPaTUBHOM NMaMsTH (U1
BO3MOHOCTH PaCIIUPEHHsI):
He MeHee 24 '0aiiT;

O6bem HakonuTens SSD: He
menee 240 I'0aiiT;

Bpemst aBTOHOMHOU pabOTHI
0T OaTapen: HE MEeHee 6
HacoB;

Bec HoyTOYyKa €
[yCTaHOBJICHHBIM

KT;
Bremranit natepdetic USB
cTangapta He Hke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuit nuatepgeiic LAN
(MCTIOJTE30BaHME
[epeXO0THUKOB HE
[IpeyCMOTPEHO): HAIUYHE;
Hanuuue mogyneit u
mHTEpeiicoB
(1cronb30BaHue
[epeXOoHUKOB HE
pexycMoTpeHo): VGA,
HDMI;

bectipoBoHast cBsi3b Wi-Fi:
HAINYKE C MOJIECPKKOM
crangaprta IEEE 802.11n unu
COBpEMEHHEE;

\Web-kamepa: Hanuune;
MaHumynsTop "Mbllib":
HaJIMYHE;
[IpenycraHoBieHHas
OTIEpaLlMOHHAsI CUCTEMA C
rpadudecKum
[OJIb30BATEIECKAM
mHTEpdeiicom,
oOecrieunBaronias padoTy
[pacTpoCTpaHEeHHBIX
00pa3oBaTeIbHBIX U
00I1IeCCTEMHBIX
[IPUIIOKEHU:

HAaJINYHC.

AKKyMyJsiTopoM: He 6onee 1,8

MOV (mpunTep,
CKaHep, KOIHP)

Tun ycrpoiictea: MOY
(pyHKIIMM TIeyaTH,
KOTIPOBaHUSI,
CKaHUPOBAHUS);

Dopmat Oymaru: He MeHee
A4;

[{BeTHOCTB: YepHO-OECIIBIIA;

TeXHOJIOrYs IICYaTH:

1 mT.

1 mT.




mazepHast
MaxkcumalbHOE pa3pelieHue
rmeuatu: He MeHee 1200 x
1200 Touek;

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

JIOTIOJIHUTEJIBHOE OBOPYJIOBAHUE

ECTGCTBGHHO-Hay‘lHaﬂ HaMnpaBJICHHOCTb

1.

[{udposas
iTaGopaTopus 1Mo

Ourosiorun
(yueHuueckas)

O0ecrieynBacT BHITIOTHCHUE
imabopaTopHEIX paboT Ha
[YpOKax 1mo OHoIoTuu B
OCHOBHOM LIKOJIE U
MPOEKTHO-UCCIIEI0BATEIbCKOM
e TeTHOCTH yUAIIUXCSL.
[KoMIuiekramus:
BecrpoBOHON MyJIBTHIATUNK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMHU JaTYHKAMHU:
/TaTuynK BIaXXHOCTH C
MTIaa30HOM H3MEPEHUS
0...100%

/TaTuMK OCBEUIEHHOCTH C
TMaTa30HOM H3MEpPEHUs He
yxe uem ot 0 o 180000 nk
/laTunk pH ¢ nnanazonom
3MepeHust He yxe yeM ot 0
no 14 pH

JlaTuuk TemmepaTypsl ¢
TMana3oHOM HU3MEPEHUS HE
yke uem ot -20 1o +140 C
JlaTamk
PIIEKTPOTIPOBOIUMOCTH C
Tuana3oHaMu U3MEPEHUs He
yxe uem oT 0 70 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MxCMm

JlaTuuk TemnepaTypbl
OKpYKaroIel Cpepl C
TMana3oHOM HU3MEPEHUS HE
yxe uem oT -20 no +40
IAKceccyapsl:

Kabens USB

COE€ IUHUTEIbHBIN

3apsiiHOE YCTPOMCTBO ¢
kaOeiem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBoACTBO MO
bKCILTyaTaluu uhpoBoi
imaboparopuun

[{ndbpoBas Bugeokamepa ¢
METAITTHIECKUM [ITaTHBOM,
asperenue He meree 0,3

1 mrT.




Mmukc

[IporpamMmMHOE oOecTieUeHIE
Mertoauueckue
[pekomeHanuu He MmeHee 30
pabot

'YmakoBka

Hanuuue pyccKOS3IYHOTO
caiiTa MmoIePKKH, HATHIUE
BHICOPOITMKOB.

[udposas
maGoparopwust mo

XMAU
(yuermueckas)

O0ecTieYnBacT BHIITOTHCHHE
MabopaTOPHBIX paboT MO
XIMHH Ha YPOKax B OCHOBHOI
[ITKOJIC U
[IPOEKTHO-KUCCIEA0BATEIHCKOM
e TeIbHOCTH YUaIlUXCsl.
Komrmuiekrarus:
becipoBOAHON MYJIBTUIATYHK
10 XUMHUH C 4-Ms
BCTPOSHHBIMU JaTUHKAMHU:
TaTunik pH ¢ nuanazonom
3MepeHust He yxe yeM ot 0
mo 14 pH

JlaT9rK BEICOKOM
TeMIiepaTypsl (TepMOIapHbIN)
C AMana30HOM U3MEPCHHUS HE
yxe uem ot -100 go +900 C
JlaTamk
PIIEKTPOTIPOBOIUMOCTH C
muana3oHaMu U3MEPEHUs He
yxe uem oT 0 70 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MkCm

JlaTuuk TemmepaTypbl
MJIAaTUHOBBIN C IMAa30HOM
M3MepeHus He yke ueM oT -30
o +120 C

OTaenbHBIC JATINKH:

JlaTuuk onTHYeCKOM
MJIOTHOCTH 525 HM
IAKceccyapsl:

Kabens USB

COE€ IUHUTEIbHBIN

3apsiiHOE YCTPOMCTBO ¢
kaOemeM miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBoACTBO MO
bKCILTyaTaluu udpoBoi
imaboparopuu

HaGop maboparopHoi
OCHACTKH

[IporpamMmMHOE oOecTieUeHIE

MeToauueckue

1 mT.

1 mr.




[pekoMeHanuu He menee 40
pabot

Hanuuue pyccKOs3pI4YHOTO
caliTa IOJIECPKKU

Hannune BUICOPOIUKOB.

[udposas
maGoparopust mo
(buznke
(yueHm4aeckas)

OOecIieurBaeT BIITOJIHEHUE
OKCIIEPUMEHTOB 110 TeMaM
Kypca QU3HKH.
[KomImTekramms:

o ¢usuke ¢ 6-10
BCTPOEHHBIMU JATUHKAMHU:

I {ndposoit maTank
TeMIepaTypsl ¢ IMAa30HOM
M3MepeHus He yke ueM oT -20
mo 120 C

[{ncdbpoBoii maTark
A0COITIOTHOTO JIABJICHUS C
TMaTa30HOM H3MEpPEHUS He
yxe uem ot 0 go 500 xIla
/[aTYMK MarHUTHOTO TIOJIS C
ana3zoHoM U3MEPEHUs He
lyxe uem oT -80 no 80 MmTn
/laTurK HAPSLKEHUS ©
Mana3zoHaMu H3MEPEHUS He
y’ke gem oT -2 10 +2 B; oT -5
o +5 B; or-10 no +10 B; oT
-15 1o +15 B

JlaTunk TOKa HE y)Ke YeM OT
-1 1o +1 A

/TaTunk akcenepomeTp ¢
[oKa3aTesIMi He MEHee YeM:
+/-2q;+/-49;+/-8¢g
OTnenpHBIE YCTPOICTBA:
\USB ocrmnorpad He MeHee
2 kanaia, +/- 100 B
IAKceccyapsl:

KaGens USB
COETMHUTEILHBIN

3apsiiHOE YCTPOMCTBO ¢
kabenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop s
ITPOBEACHUS SKCIICPUMEHTOB
KpaTkoe pykoBoACTBO MO
PKCIUTyaTaluy HH(POBOM
imaboparopun

[IporpamMmmMHoe oOecnieuenne
MeToauueckue
pexomenmanuu (40 pabor)
Hanuune pyccKosi3bIYHOTO
caiiTa MoAIep)KKH

becipoBOAHON MYyJIBTUIATYHUK

1 mT.

1 mr.




ISEREIE BUZICOPOJIMKOB.

[udposas
iTaGopaTopus 1Mo

(buzuonoruu
(mpodunbHBIA
YPOBEHB )

O0ecnieynBacT IPOBEACHUE
ICCIIeTOBAHUS 110
(hyHKITHOHUPOBAHUIO
4EIIOBEUECKOr0 OpraHu3Ma.
Kommekrauust:
becrpoBOHON MyJIBTHIATUNK
o (PU3HOJIOTHH C 5-10
BCTPOEHHBIMU JATUHKAMHU:
/laTunk apTepuanbHOrO
nasienus (0...250 MM pT. CT.)
JlaTauk mMynbCca ¢ JUama3oHoM
M3MepeHwst He yxe ueM ot 30
o 200 ya/mMuH

/TaTunk TemMIepaTypsbl TENA C
TMaTa30HOM HU3MEpPEHUS He
y’ke ueM ot +25 no +40 C
I[aT‘-II/IK YaCTOThI AbIXaHUs C
TMaTa30HOM H3MEpPEHUS He
lyxe uem ot 0 o 100
[IMKJIOB/MUH

/laTurk ycKopeHus ¢
nokasarensmu +/- 2 g; +/- 4 g;
+/-8 ¢

OTnenbHBIE YCTpOICTBA:
Jlatank OKI ¢ guammazonom
M3MEpEHs He y)Ke YeM OT
-300 mo +300 MB)

TaTurik pH ¢ quanazonom
M3MepeHust He yxe dyeM ot 0
mo 14 pH

/laTunk cunomep ¢
TMaTa30HOM HU3MEpPEHUS He
yxe uem ot -40 10 40 H
/TaTyMK OCBENIEHHOCTH C
TMaTa30HOM U3MEpPEHUs He
yxe uem ot 0 o 180000 nk
AKCECCyaphl:

Kabenr USB
COETMHUTEIIBbHBIN

BapsTHOE YCTPOMCTBO ¢
kaOeiem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHncTpykTop aiis
[TPOBEICHUS SKCIIEPHUMEHTOB
KpaTkoe pykoBoACTBO MO
bKCILTyaTaluu udpoBoi
imaboparopuu

[IporpamMHoe obecrieueHue
MeTonnueckue
[pexomeHnanuu He meHee 20

abot

1 mr.




Hanuuue pyccKos3bI9HOTO
caiiTa MoJJIEPIKKU
Hayune BUICOPOIUKOB.

[{udposas
maGoparopwust mo

DKOJIOI'NMH

ObecnieunBaeT NpoBeJCHNE
y4eOHOTO HKOJIOTHYECKOTO
MOHHTOPHHTA
MHCTPYMEHTaIbHBIMHU
MeTonamu. Habop
[IPUMEHSETCS TIPU U3ydeHUH
bKOIOTHH, OUOJIOTHN, XUMHH,
reorpaduu u
[IPUPOIOBEICHNUS, a TAKXKE
UTST THAMBHTY aITEHBIX
CCIeIOBaHNA U IPOEKTHOM
e TeNbHOCTH IIKOJIBHHUKOB.
Kommekrauusi:
becipoBOAHON MYJIBTUIATYHK
[10 SKOJIOTMYECKOMY
MOHUTOPUHTY C 8-10
BCTPOSHHBIMU JaTUHKAMHU:
/laT4vK HUTPAT-UOHOB
/laTuMK XJIOpUI-MOHOB
TaTurik pH ¢ nuanazonom
3MepeHust He yxe yeM ot 0
mo 14 pH

JaT4rK BIaXKHOCTH C
TUaa30HOM H3MEpPEHUs
0...100%

/laTunK OCBEIIEHHOCTH C
TMaTa30HOM U3MEpPEHUS He
ke yem ot 0 mo 180000 nx
/laTunk TemMmepaTypsl ¢
TMaTa30HOM HU3MEpPEHUS He
yxe gem oT -20 1o +140 C
laTunk
PIIEKTPOTIPOBOIUMOCTH C
muana3oHaMu U3MEPEHUs He
yxe gem oT 0 10 200 MrCwm;
oT 0 10 2000 mxCwm; ot 0 10
20000 MxCMm

/laTurk TemMneparypbl
OKpY>Karollen cpesibl C
Tana3oHOM U3MEpPEHUS He
yke gyem ot -20 1o +50 C
OTaenbHble JaTYNKHU:
JlaTunk 3ByKa ¢ hyHKIMEH
MHTETPUPOBAHUS C
TIama3oHOM H3MEpPEHUs
HacTOT He MeHee 4eM oT 50
' no 8 kI

/laTunK BIa)KHOCTH MTOYBHI C
TMama30HOM H3MEpPEHUs He

yxe yem ot 0 1o 50%

1 mrT.




/laTunk kucmopoaa ¢
mranasoHoM u3MepeHus ot 0
mo 100%

/[aTurk onTHYECKOH
[IOTHOCTH 525 HM

JaTark onTHYECKOM
motHocTy 470 HM

JlaTuuk TypOUIUMETD C
TMama30HOM H3MEpPEHUs He
y>xe gyem oT 0 1o 200 NTU
/laTunk okucu yriepoaa ¢
TMaTa30HOM H3MEpPEHUs He
ke gem ot 0 mo 1000 ppm
IAKceccyapsl:

Kabens USB
COCTMHUTEILHBIH (2 IIT.)
3apsiHOE YCTPOMCTBO C
kaOenem miniUSB

\USB Ananrep Bluetooth 4.1
Low Energy

CrepikeHb 1715 3aKperieHUs
TaTYNKOB B IITATUBE
Kpatkoe pykoBOICTBO IO
bKCILTyaTauu udpoBoi
imaboparopun
[IporpamMmmHoe oOecnieueHre
MeTonuueckue
pekoMeHaanuu He meHee 20
padot

'YakoBka

Hanuuue pycckos3pI4HOTO
caiiTa moIep KK, HaTHInue

BUICOPOJIMKOB.
Mukpockon Tun Mukpockona: 1 mT. 1 .
G POBOI OHOJIOTHUSCKHI

Hacanka Mukpockormna:

MOHOKYJISIpHAst

Haznauenwue: 1abopaToOpHBIA
MeToa uccieoBaHus:
CBETJIOE TI0JIE

Matepuas ONTHKH:
OTITHYECKOE CTEKIIO

'V BenmmueHne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxymspel: WF16x
O0nekTuBhl: 4x, 10X, 40xs
(TToAnpY>KMHEHHBIH)
PeBonbpBepHas royoBKa: Ha 3
00BEKTHBA

Tun noAcBeTKU: 3epKaio UK
CBETO/INO]T

PacronoyxeHue MoJACBETKH:

BCPXHSISA 1 HUXKHSA




MaTtepuan Kopiyca: MeTasul
[IpeameTHBINH cTOMHUK, MM: 90
McTtounuk nutanus: 220 B/50
'

Yrcao Meramukceneit: 1

Ha6op OI'D o
XIIMHAH

B Habop BXOAAT BECHI
imabopaTopHbIC TIEKTPOHHBIE
200 r, cnupTOBKa
imabopaTopHasi, BOpOHKA
KOHMYECKast, aJo4YKa
CTEeKJIsTHHasA, mpobupka [1X-14
(10 mTyK), cTakaH BHICOKHIA C
HOocukoM BH-50 ¢ metkoti (2
[TYKW), TATAHIP
M3MepuTeNnsHBIN 2-50-2
(CTEeKIISTHHBIN, C IPUTEPTON
KPBIIIKOH ), ITATUB /IS
pooupok Ha 10 rHe3:, 3aXKuM
[TPOOMPOYIHBIA,
[marenb-IoXKedka (3 mTykn),
HaOop (IIaKOHOB IS
XpaHEeHHUs! paCTBOPOB U
[peakTuBOB (00BEM (urakoHa
100 M1 - 5 KOMIUIEKTOB TI0 6
mTyK, o0beM (rakoHa 30 mi -
10 KOMIIJIEKTOB 110 6 MTYK),
LIVJINHIP U3MEPUTEINIbHBIH ¢
HocukoM 1-500 (2 mTykn),
ctakaH BeIcokui 500 mur (3
TYKW), HA0Op epIie Jis
MBITBS TIOCYIBI (€U JJIst
MBITBSI IPOOHPOK - 3 MTYKH,
epII 711 MBIThS KOJIO - 3
ITYKH), XanaT Oenbiid X/6 (2
[ITYKH), TIEPUATKH PE3NHOBBIE
XUMHUYICCKHUE CTONKHE (2
[ITYKH), OYKH 3aIUTHBIE,
(ubTpel Oymakusie (100
[ITYK), TOpIOYee IS
criuproBok (0,33 ).

B coctaB Habop BXOAAT
[PEAKTHBBI: ATIFOMUHUM,
PKeJe30, COJISIHAs KUCIIOTa,
METHIIOpaHX, GeHOoN(TaICHH,
AMMHAK, TIEPOKCHJT BOJIOPOAA,
HUTpaT cepedpa U Ipyrue; B
001IeH CI0KHOCTH - 44
[PA3IMYHBIX BEIECTB,
MCTIONB3YEMBIX JIJIS
COCTaBJICHUSI KOMIIJIEKTOB
[PEaKTHBOB TIPH MPOBEIECHUN
PK3aMEHALIMOHHBIX

PKCIIEPUMEHTOB 110 KYPCY

1 mT.

1 mr.




IITKOJILHOM XUMUH.

'YueOnas
iTaGopaTopus 1Mo
HEHPOTEXHOJIOTUI

B cocraB BXoAsT:

Cencop Tum 1 HEe Meree 1
mT., 00eceurBaeT
BO3MO>KHOCTh PETUCTPAIIUU
CHUTHAJIa JIEKTPUUECKON
AKTUBHOCTU MBIIIII]
(3nexTpoMuorpammal, IMI).
Peructpaius 1oKHa
OCYIIECTBISETCS
HEWHBA3UBHO, CyXUMH
PIIEKTPOIaMHU.
[Bo3MO>KHOCTBIO KpEILJICHUS K
[PYKE YeJIOBEKa, 4TO JTOJIKHO
TaBaTh BO3MOXHOCTb
[PETHCTPUPOBATH
PIIEKTPUIECKYIO0 aKTUBHOCTH
MBIIIIEI B 00JIACTH, HAJI
KOTOpOU pacrnojaraercs
kperutenue. [Ipu HampsbkeHUN
MBIIIIIBI JJOJDKHA OBITH
oOecrneueHa BO3MOXHOCTh
HAOIIO/ICHUS ITyIHOCTH
curHaia (T.e. IPUCYTCTBUE
OMI'), npu pacciiabiieHuu
MBIIIIIEL - €€ OTCYTCTBHE.
Cencop Tun 2 He menee 1
[IT., 0OecIeunBaeT
BOBMOKHOCTh PETUCTPAITUI
CUTHaja
(doromnernzmorpammbl (OIII)
ONTUYCCKUM ITyTEM, 3a CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa,
00bEM KOTOPBIX U3MEHSIETCS
[10J BO3ACUCTBUEM IIYJIBCOBOM
BostHBL. CEeHCOp JOKEH OBITh
o0OecrieueH BO3MOXKHOCThIO
KpEeTUTeHHUS K TIOyTIIeUKe
[ajbiia YeJIOoBeKa.

Cencop Tum 3 e menee 1
mT., odecreunBaeT
BOBMO>KHOCTb: PETUCTPALIUU
CUTHaja
BIIEKTPOKAPIHOTrPAMMBI
(OKI') He nHBa3MBHBIM
CIT0CO00M;

peructpauuu I, IT u 11T
OTBEICHUIT; TOAKITIOUCHHUS
HIIEKTPOIOB K CEHCOPY €
[TOMOIIBIO COSTMHUTEIIBHBIX
[IPOBOIOB, 000PYIOBAHHBIX

TouchProof pazpemamu.

1 mT.

1 mr.




Cencop Tun 4 He menee 1 miT.
o0OecrednBaeT BO3SMOXKHOCTE!
[PETHCTpaNy CUTHANA
KOXXHO-TaJThbBaHUUECKOM
peakuuu (KI'P), peructparus
KOTOPOTO OCYIIECTBIISIETCS Ha
[TOCTOSIHHOM TOKE;
[TOJIKJTFOUCHHUS K TEITY
YeIIOBEKa C IIOMOIIBIO CYXHX
PIIEKTPOAOB, MOJKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBISETCS C TIOMOIIBIO
TouchProof pazpemoB.
Cencop Tun 5 He menee 1
I1IT., 00ecIIeYnBaeT
BOBMO>KHOCTb: PETUCTPALINU
CHUTHAaJIa JIEKTPUUYECKON
axTuBHOCTU Mo3ra (O0I') ¢
[TOMOIIBIO CYXHX
HEWHBA3UBHBIX 3JIEKTPO/IOB;
[PETUCTPALIUU SJIEKTPUUECKON
AKTUBHOCTHU Pa3HBIX JOJIEH
MO3Ta; TTOAKITFOUSHS
SIIEKTPOJIOB K CEHCOpY C
[MOMOIILIBIO COETMHUTENBHBIX
[TPOBOOB, 00OPYIOBAHHBIX
TouchProof pazsemamu;
3aKperICHHs DIIEKTPOJIOB Ha
[TOBEPXHOCTH T'OJIOBBI.
Cencop Tun 6 He meHee |
[IT., 0OecIieunBaeT
BOBMOXKHOCTb: PETUCTPALINU
CUTHaJa KoJeOaHUs TpyaHON
KkieTky (CeHcop IbIXaHus);
OTIpE/ICIICHHST YaCTOTHI
ITBIXaHSL.

Y cTpoiicTBo miist cOopa
TAaHHBIX OT CEHCOPOB H
[epeiayn Ha TIepCOHATBHBII
KOMIIBbIOTEp 00ecreynBaeT
BO3MOXKHOCTH cOOpa TaHHBIX
OT MOJIKITIOYCHHBIX K HEMY
CEHCOPOB U OTITPABKY
Moyd4eHHbIX JaHHbIX Ha [TK.
[TonkioueHre HEeHTPATbHOTO
Monyid k [IK ¢ momorsro
USB-kab6ens. LienTpanbHblii
MOyJTh UMEET He MeHee 1
[IT.: TAIbBAHUYECKYIO
3omsiuio ot 11K,
[{eHTpanbHBIA MOAYIb
o0OecrednBaeT BO3SMOXKHOCTh
0THOBPEMEHHOT'O




[TOIKIJTFOUCHHSI BILIOTH 0 4
ceHcopoB. Kaxkplii U3 BXOJI0B
[{eHTpaIbHOTO MOTYJISI IMEET
raJIbBAHUYECKYIO U30JISAIIUIO
(oOecmeueHne MeKKaHATBHOM
raJIbBAHUTYIECKON U3OIIALINN).
[TonkiFOUEHUE CEHCOPOB K
[{eHTpaTbHOMY MOJIYIIIO
OCYIIECTBISETCS C TIOMOIIBIO
CHICIIMATU3UPOBAHHBIX
pazbemoB tuna LEMO,
00ecreunBarOIINX
[TPaBHIIBHOCTD MTOIKITIOYSHHS
[pa3beMa M CHIYKAOIIUX PUCK
CIIy4ailHOro KacaHus
[Pa3EMOB TOKOTIPOBOISIIINX
JacTeil, a TakxKe
00ECTIeYNBAIONINX 3AIUTY OT
HECaHKIIMOHUPOBAHHOTO
[TOIKJTFOUEHUS K
[IPOU3BOJIBHBIM YCTPONCTBAM.
Monyns "Knonka" He MeHee 1
I1IT., 00eCIIeYnBaET
BO3MO>KHOCTb: Pa3METKH
[PETUCTPUPYCMBIX CUTHAJIOB U
0TMEYaTh HE MEHee 3-X
[PA3JIMYHBIX KaTCTOPpHUU
COCTOSTHUU.

'YcrpoiicTBO, BXos1IEE B
COCTaB J1a00OpPATOPHH, JOIKHO
oOecreurnBaTh BO3MOXHOCTh
[PETHCTpALNN apTePHaTHLHOTO
TaBIICHUS.

[IporpamMmmHoe oOecnieueHne
(manee - [10). lomxHO
o0ecreunBaTh BU3yalIN3aInio
1 00pabOTKY
IPETUCTPUPYEMBIX CUTHAJIOB.
['maBHOE OKHO MTPOTPaMMBI
ITOJDKHO COCTOSATH U3 BKIIAJIOK,
[KaXKast U3 KOTOPBIX
COJEP)KUT HaOOP rpaduKoB,
HEOOXOIUMBIX ISt
0TOOpakeHus TpedyemMoi
MH(bOpMaITIH.

JlomkHa UMEThCS BKIIAJKA JIIs
0JTHOBPEMEHHOI'0 TTPOCMOTpPa
CUTHajIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOIKJTFOUEHHBIX K
[{eHTpasibHOMY MOJTYJIIO.

OT0 obecrieynBaeT
BO3MO>KHOCTb




MHOTOKaHAJIEHOTO
(monmurpadugeckoro) pexxuMa
[pabOTHI yCTPOKCTBRA.

Taxxe TOKHBI HMEThCS
BKJTAJIKU /TSI BU3yaTTU3aIlUN
CHUTHAJIOB OT ceHCOpoB OMI,
@I, OKT, KT'P, D3I,
CeHCOpa JIBIXaHusl, KHOTIKH; a
TaKk)ke TIPOM3BOIHBIX
rpaduKOB, HA KOTOPBIX
BU3YaTU3UPYIOTCS
crerr(UIHbIC AT TOTO WIIN
MHOTO CHUTHAJIA BETMIHHBI.
1O momxHO HaBaTh
BO3MO>KHOCTH BH3YaJTH3AIHH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHANIOB, &
MMEHHO:

- OMI": Bu3yanuzauus
CUTHAaJla, CIEKTp CUT'HaJja,
AMIUTATYTHBIA TPUTTEP

- OIIT": Bu3yanuzauus
CUTHaJa, CIIEKTpa CUTHAA,
TaxorpaMMsl, TpaduK Myibca
- OKI': Busyanuzanus
CUTHaJa, TaXOTPaMMEI,
rpaduK mynsca

- KI'P: Busyanm3arus curaaia
- O0I': Buzyanuszanus
CUTHaJa, CIIEKTpP CUTHAJA,
AMILTUTY 12 alib(pa-puTMma,
amMIuiTya 6eTa-puTma.

- CeHCop JbIXaHUS:
BH3yaln3alys CUrHaa,

- Knomnka: Bu3yanuzanus
CUTHaJa Pa3METKU

1O 10IKHO UMETH
BO3MOXHOCTH KaCTOMH3AIIUU
1 HacTpoiiku 110 mns

b (HEeKTUBHOTO 0TOOpaKEHHS
rpaduKOB: HACTPOIKA IIBETA,
BEIOOD IapaMeTpoB st
AHaIIM3a, BEIOOD
0TOOpaxkaeMbIx rpaduKoB,
MacmTabupoBaHue TpadyuKoB.
[1O momKHO UMETH
BO3MOXHOCTD 3aITUCH U
BOCIIPOW3BEICHUS
[PETHCTPUPYEMBIX CUTHAIIOB.
Bo3M0OKHOCTH HACTPOHKH
mapameTpoB GUILTPAIN
CUTHajIa ¢ IOMOIIbI0 (UIbTpa
HIKHHX Y9aCTOT, (PUIIBTPa




BEICOKMX YaCTOT, TOJIOCOBOTO
(buTeTpa, PEKEKTOPHOTO
bueTpa.

C menbio ynoOcTBa aHaIM3a
CHTHAaJIa, TOJDKHA UMEThCS
BO3MOXHOCTb 3aITUCH
[PETUCTPUPYEMBIX CUTHAIIOB B
(hatin, ¢ mocnenyromei
BO3MOXHOCTBIO UX
[oCyeTyIOUIero
BOCTIDOM3BEACHUS B JAHHOM
[1O (MMHATHPYS PETHCTPAIHIO
CHTHAJIa B PEIKUME PEaTbHOTO
BpPEMEHM).

B cocraBe: MeToanueckue
MaTepHabl ISl yYUTEIS U
00yJaIOIIUXCsl, ONTUCAHHE
[TOJTKITFOUEHHSI CEHCOPOB
lmabopaTopuu, HHCTPYKIIUH 11O
rcronb30Banuio 110,
onvcanye 1abopaTOpHBIX U
[MPaKTHIECKUX paboT, KOTOPOE
B TOM YHCIIE COCPIKUT
ITPE3CHTALIMOHHBIC
MaTepUAIbL.

'Y makoBka/KopoOKa
imabopaTopuu JOHKHA
oOecrieunBaTh yaooHoe
XpaHCHUE U COACPKATh
MOJICKA3KHU JUISI
[PACTIOJIOKEHHSI CEHCOPOB U
[YCTPOMCTB J1abopaTopuu st
[yZIOOHOTO UCTIOJIL30BAHUS
[IpeTriogaBaTCiIAMU U
00yUaIOIIUMHCS.

Texnomornueckas HAIlPaBJICHHOCTb

0.

(OOpa3oBaTeNbHbIII
KOHCTPYKTOD JUIS
MPAKTUKU OJI0YHOTO
[IPOrpaMMHUPOBAHUS C
KOMIUIEKTOM
IMTaTINKOB

Po6oTorexanueckuii Habop
[peHa3HaYCH ISl U3YdeHHsI
OCHOB POOOTOTEXHHUKH,
neTanen, y3noB U
MeXaHU3MOB, HEOOXOAUMBIX
IUIsT CO3JIaHMUS
[POOOTOTEXHUYECKHX
[YCTpPOMCTB.

HaGop npencrasisier co0oi
KOMIUIEKT CTPYKTYPHBIX
RIIEMEHTOB, COCAMHUTEIBHBIX
PIIEMEHTOB U
PIIEKTPOTEXHHYECKHX
KOMIIOHEHTOB.

HaOop mo3Bossier coduparts (u
[IpOTrpaMMHUpPOBATh

coOupaeMblie MOJICIIH), U3

1 mT.




PIIEMEHTOB BXOJISIINX B €T0
COCTaB, MOJIEITN MeXaTPOHHBIX
1 POOOTOTEXHUICCKUX
[YCTPOICTB C
ABTOMAaTHU3UPOBAHHBIM
yIIpaBIe€HHEM, B TOM YHCIIE Ha
KOJIECHOM XO[Iy, a TaK e
KOHCTPYKITUH, OCHOBaHHBIX Ha
MCIIONTB30BAaHUH TIepenad (B
TOM YHUCJIC YCPBIIHBIX U
3yO4aThIX), a Tak )K€ PbIUaros.
CBETOJIMOJIHBIN MaTPUUHBII
ImUCTIIIel ¢ Oeoil moICBEeTKOM
Ha KOHTpOJUIEpe

KonuyecTBo mopToOB
BBOZa/BBIBO/IA HA
KOHTpoJIIepe He MeHee 6
KonmndyecTBO KHOTIOK HE MEHEe
4
OOmiee KOTUIECTBO
bieMeHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) mporpammupyemslii 010K
YIIPABJICHUSI, KOTOPBIA MOYKET
[paboTaTh ABTOHOMHO U B
[TOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) TaTYHK CHIIBI

4) TaTINK PacCTOSHUS

5) IaTYHK IBETA

6) akKyMyJsiTOpHas 6aTapes
7) [InacTukoBEBIC
CTPYKTYpHBIE 3JIEMEHTHI,
BKITIOYast IepOPUPOBAHHEIC
DJIIEMEHTBI: OaJIKK, KyOUKH,
OCH 1 BaJIbl, COETUHUTEITHHBIE
QIIEMEHTHI K OCSIM, IIIECTEPHH,
MPpECAHA3HAYCHHBIC I
CO3/IaHUS YEPBIYHBIX U
3yOuaThIX Mepeaay,
COCAMHUTCIIBHBIC U
KpETe)KHBIE AJIEMEHTBL;

7) Ilporpammuoe
o0OecrnedeHune, NCroab3yeMoe
T IPOTpaMMHUPOBAHUS
coOMpaeMbIX
[POOOTOTEXHUYECKUX MOAETeH
1 yCTPOMCTB, TOCTYIHO JJIs
CKauyMBaHUS U3 CETH
MHTepHeT

10.

O06pa3oBaTETHHBIN
Ha0Op IO MEXaHUKeE,

MCXATPOHUKEC U

KomImiexT JJI U3Yy4YCHUA
OCHOB JJICKTPOHHUKHU U

000TOTEXHUKU

1 .




[POOOTOTEXHUKE

Habop momxeH ObITH
[peIHa3HAYeH IS
[TPOBEIEHUS YI€OHBIX
BaHSATHIA TIO JICKTPOHUKE H
CXEMOTEXHHUKE C IEITHI0
M3ydeHus Hanboiee
[pacnpoCTpaHEHHOU
brieMeHTHOH 0a3bl,
MpUMEHSEMON ISt
MH)KEHEPHO-TEXHUYECKOTO
TBOpYECTBA ydalluxcs U
pa3paboTKu y4eOHBIX
Mozeneit pooboTos. HaGop
TOJKEH MO3BOJIATH yUYaIuMest
Ha TIPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
[IPOEKTHUPOBAHMSI
[POOOTOTEXHUYECKHIX
KOMIUIEKCOB Ha IIpUMepe
yueOHBIX Moenel poOOTOB, a
TAKKC U3YUYUTb OCHOBHBIC
TeXHUUYECKUE PEIICHUS B
00JJacTH KHOEPHETHUECKUX U
BCTpaUBACMBIX CUCTCM.

B cocraB KOMILUIEKTa JOJKEH
BXOJTUTH HAOOP
[KOHCTPYKTHUBHBIX 3JICMCHTOB
U1st COOPKU MakeTa
MaHUTTYJISIMOHHOTO Po0OoTa,
KOMIUTEKT METaITHIIECKUX
[KOHCTPYKTHUBHBIX 3JICMCHTOB
ISt COOPKM MaKeTa
MOOHILHOTO POOOTA H T.II.

B cocraB KOMIUIEKTa BXOAUT
HAOOP SNEKTPOHHBIX
KOMITOHEHTOB TSl H3Y4YEHUS
OCHOB DJIEKTPOHHUKH U
CXEMOTEXHUKH, a TAKKe
KOMIUIEKT IIPUBOJIOB H
TaTYNKOB PA3IIMIHOTO THIIA
1S pa3paboTKU
[POOOTOTEXHUYECKHX
KOMILJIEKCOB.

B cocraB KOMILIEKTa JOJDKHO
BXOOWUTH: MOTOPEI C
SHKOJEPOM - HE MEHee 2 IIIT,
CEpBONPUBO/ OOJIBIIIONH - HE
MEHee 4 1T, CEpPBONPUBOJI
MaJIbIi - He MEeHee 2 IIT,
MH(PaKPACHBINA JaTIUK - HE
MeHee 3 IIT, yIbTpa3ByKOBOH
TaTYMK - HE MEHee 3 1T,

IaTYUK TCMIICPATYPHI - HC




McHee 1 IIT, JaTduK
OCBEIIIEHHOCTH - He MeHee |
T, HA0OP IEKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPBIL,
KOHICHCATOPBI, CBETOIHUOIBI
[Pa3TMYHOTO HOMHUHATA),
KOMIIJICKT TPOBOJIOB ISt
OecracyHoOro
[IPOTOTHUITUPOBAHUS, IIJIATA
OecracyHoro
IPOTOTHIINPOBAHHS,
AKKYMYJISITOP | 3apsIHOe
[YCTPOHCTBO.

B cocTaB KOMIUIEKTa JOKEH
BXOJIUTH MPOTPAMMHUPYEMBIN
KOHTPOJLIED,
[IporpaMMUPYEMBII B Cpelie
Arduino IDE wiu
AHAIOTUYHBIX CBOOOIHO
[pacTIpOCTpaHsIeMBIX Cpeaax
[pa3paboTKH.
[IporpamMmmupyemblit
KOHTPOJLIEP AOJDKEH
00JaaTh TOPTaMH IS
[OTKITFOUEHHS TUPPOBBIX U
AHAJIOTOBBIX YCTPOUCTB,
maTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
o WiFi.

B cocTaB KOMIUTIEKTa JOIDKEH
BXOZMTH MOAYJIb
TEXHIUUYECKOTO 3pEHUS,
[TpeICTaBISIFOIINN COO0H
BHIYKCIIUTEHHOE YCTPOUCTBO
CO BCTPOCHHBIM
MHKPOIIPOIIECCOPOM (KOII-BO
siiep - He MeHee 4 T,
gacToTa sypa He meree 1.2
[T, 00beM O3Y - He MeHee
512 MO, 06beM BCTpOeHHOMH
mamMsiTH - He MeHee 8 ['0),
MHTETPUPOBAHHOMN KaMepoil
(MakcuMalbHOE pa3pelieHne
BUJICOTIOTOKA, TTePEIaBAEMOT0
o uatepdeiicy USB - ne
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOI.
Monysb TEXHUUECKOTO
BpEHMS JOJDKEH 00J1aaTh
COBMECTHMOCTBIO C
[Pa3TMIHBIMA
[IPOTPaMMHUPYEMBIMU
KOHTPOJIEpAMH € TIOMOIIBIO




maTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moxynb
TEXHIYECKOTO 3PEHUS JTOIDKEH
MMETb BCTPOCHHOE
MIpOoTrpaMMHOE 00ECTICUCHHE
Ha OCHOBE OIEepallMOHHON
crcTeMbl Linux,
[O3BOJISIONIEE OCYIIECTBISTD
HaCTPOMKY CHCTEMBI
MAIIMHHOTO 00YyYeHHsI
apaMeTpoB HEHPOHHBIX
ceTeil i1 oOHApYKeHHS
00BEKTOB, OTIPEIEICHIS X
[apaMeTpoB U JaJIbHEHUIIEH
MaeHTA(pUKAINN.

KoMmiekT noykeH
00ecTeYnBaTh BOBMOKHOCTD
M3yueHHs OCHOB Pa3paboOTKH
[IPOTPaMMHBIX H alllapaTHBIX
[KOMITJICKCOB MHKCHCPHBIX
CHCTeM, pelIeHuH B chepe
"utepHeT Bewieil", a Takxke
[perIeHnii B 00IacTu
[POOOTOTEXHUKH,
MCKYCCTBEHHOTO WHTEIJIEKTA
1 MaIIMHHOTO OOYYeHUsI.

11.

UeTsipexoceBoit
yaeOHBIN
POOOT-MaHUITYISTOD
C MOAYJIbHBIMHU
CMEHHBIMHU
HacaJKaMH

YueOHbIi
[POOOT-MaHUITYJISITOP
[peIHa3HAYEH T OCBOSHUS
00yJaIOITMMICS OCHOB
[POOOTOTEXHUKH, JIJIS
[TOJTOTOBKU O0YYaIOIIMXCS K
BHEJIPEHUIO U TIOCIIEIYIOMIEMY
MCTIOIB30BaHHUIO POOOTOB B
[TPOMBIIIIJICHHOM
[TPOM3BOJICTBE.

KonmuecTBo oceit podora
MaHUIYJISTOPA - YEThIPE.
[lepemerieHre MHCTPYMEHTA B
[POCTPAHCTBE TI0 TPEM OCSIM
ITOJOKHO YITPABIISATHCS
[IATOBLIMHU JBUTATEIISIMH.
HanpspokeHue nuranus
[[IArOBELIX JBUTaTENIeH HE
oonee 12 B.

CepBoaBUTATENb YETBEPTOH
OCH JIOJDKEH 00eCIieunBaTh
[TOBOPOT HHCTPYMEHTA.

'Yros noBopoTa
MaHUTTYJIITOpPa HA OCHOBaHHUHU
BOKPYT BEpTUKAJIIBHON OCH HE
Menee 180 rpamgycos.

I[J'ISI OMpCACJICHUA MOJIOKCHUA

1 mT.

1 mT.




MaHHITYJISITOPa IPU IIOBOPOTE
BOKPYT BEPTUKAJIBHON OCH
OJKEH HMCIOJIb30BaThCs
BHKOAEP.

[Yros noBopoTa 3aiHEr0
[1e4a MaHUITYJISITOpa HE
Menee 90 rpaaycoB.

'YTon noBopoTa nepeaHero
[1e4a MaHUITYJISITOpa He
menee 100 rpagycos.

11151 onipeieTIeH s TTOJIOKEHHUS
3aJHETO U MEPEeHEro ey
MaHUITYJIITOPA JOJKEH
MCTI0JTb30BATHCS THPOCKOTI.
'Yros1 noBOpOTa MO YETBEPTOM
ocu He MeHee 180 rpaaycos.
Jlo/mKHA OBITH BO3MOXKHOCTD
OCHallICHUsI CMECHHBIMH
HacaaKamu (HarmpuMmep,
neprKaTeb KapaHaalia uiu
(h1omacTepa, mprcocka ¢
CepBOJIBUTATEIIEM,
MEXaHUYECKOE 3aXBaTHOE
[YCTpPOMCTBO C
CepBOJIBUTATEIIEM,
[YCTPOKCTBO AJIs Ja3epHOU
CPABUPOBKHU WJIH yCTPOHCTBO
s 3D-nievatn).

JloKHa OBITH BO3MOYKHOCTD
[1OJIKITFOUEHHST
TOTIOJIHUTENBHBIX YCTPONUCTB
(HampuMep, TpaHCHopTepa,
peibca Ui IepeMeIIeHuUs
[po0oTa, MyJbTa YIpaBICHUS
TUITA JUKOMCTHK, KAMEPBI
MAIIMHHOTO 3PEHHS,
OTITHYECKOTO JIaTIHKA,
MOTyJIsl OECIIPOBOTHOTO
nocTtyna.
PoOOT-MaHUTIYJISITOP TOJIKEH
o0ecreunBaTh NepeMerieHne
HacaJIKy B IPOCTPAHCTBE,
AKTUBALIUIO HACAIKH,
[BOSMOKHOCTD ITOJIYYCHUSA
CUT'HAJIOB OT KaME€Pbl U
MaTYMKOB, BOBMOKHOCTb
YIIpaBJICHUS
JTOITOJTHUTCJIBHBIMHA
[yCTpOMCTBaMHU.

Martepuan Kopiryca -
amfoMuHAN. J{nameTp paboueit
30HEI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA W YETBEPTON




ocu) He MeHee 320 M.
MHTepdelic MONKITIOYCHHS -
USB.

JlomKeH UMETh BO3MOYKHOCTD
ABTOHOMHOW PabOTHI U
BHEILIHETO YIIPABJICHHUS.

Y IIpaBisiomuil KOHTPOJLIEDP
MOJKEH OBITH COBMECTHM CO
cpemoii Arduino.

Y IIpaBisiomuil KOHTPOJLIEDP
COBMECTHUM CO CpeJIon
rporpamMmMupoBanms Scratch,
1 SI3BIKOM IIPOTPaMMHUPOBAHMSL
C.

JlomkeH obecrnieunBaTh
[IOBOPOT IO MEPBBIM TPEM
OCSIM B 33JJaHHBIN YroJl U Ha
3aJaHHBIN yroJj, IOBOPOT IO
UETBEPTON OCH HA 3aJaHHBIN
YTOJI, ABM)KEHUE B
KoopauHatel X, Y, Z,
[epeMelIeHIe Ha 3alaHHOe
[pacCTOsTHUE IO KOOPIAUHATAM
X, Y, Z, nepenayy 1aHHbIX O
TEKYIIEeM MOJI0’KEHUH YTJIOB,
[epeaady JaHHbBIX O TEKYIIUX
KOOpJMHATaX HHCTPYMEHTA.
/TomkeH noaiepKuBaTh
[IepeMeIIeHUE B 1€KapTOBBIX
KOOpPAMHATAX U YIiax
[I0BOPOTA OCEM, C 3aJJaHHOMI
CKOPOCTBIO U YCKOPEHHUEM.
Tumel nepeMenieHuil B
TEKapTOBBIX KOOPJIMHATAX:
TBIYKEHHE TI0 TPAeKTOPHH,
IBIKEHUE IO MPSMON MEXIY
TBYMST TOUKAMH,
[IepenphHIrIBAaHUE U3 TOUKH U
TouKy (mepeHoc 00BEKTa).

12.

(O0pazoBaTeNbHBIN
HAOOD IS U3ydEHUS
MHOTOKOMITIOHCHTHBIX
[POOOTOTEXHUYIECKHUX
CHCTEM U
MaHUITYJIIHUOHHBIX
poOOTOB

O0pazoBaTeNbHBI KOMIUIEKT
mToJDKEH OBIThH TIpeIHa3HAYCH
11 I3y YeHUS
[POOOTOTEXHUYECKHX
TCXHOJIOTHI, OCHOB
H(OPMAaIIMOHHBIX
TEXHOJIOTHH M TEXHOJIOTHI
[TPOMBIIITIEHHOMN
ABTOMATH3AI[1H1, a TAKKE
TeXHOJIOTHH
[IPOTOTUIIUPOBAHUS U

A TUTHBHOTO IPOW3BOCTBRA.
B cocTtaB KOMILIEKTa JIOJIKHO

BXOIUTh:

1 mT.




1) UnaTennexryanbHbIi
CEPBOMOJIYIIb C
MHTETPUPOBAHHOW CHUCTEMOM
YIIPaBJICHHS, TIO3BOJISIONICH
00BEIUHATH CEPBOMOIYIIH
IpyT ¢ APYTOM I10
[TOCIICZIOBATEIIEHOMY
mHTEpdeiicy - He MeHee 6 1IT;
2) PoboToTexHmIecKmit
KOHTPOJLIEP MOJTYJIEHOTO
TUTIA, IPEICTABIISFOIIIHN
c000M OTHOIIIATHBIN
MHKPOKOMITBIOTED C
ONEPAMOHHON CUCTEMON
Linux, 00beIMHEHHBIN C
repudepuitHBIM
KOHTPOJJICPOM C ITOMOIIIBIO
[J1aThl PACIIUPCHHUS.
PoOOTOTEXHUYECKHI
KOHTPOJLIED JOJDKEH
YIOBJIETBOPSATh TEXHUYCCKUM
XapaKTepUCTUKAM: KOJI-BO
siIIep BCTPOSHHOTO
MUKpPOKOMITBIOTEpA - HE
MeHee 4, TAKTOBas 4acToTa
simpa - He MeHee 1,2 [T,
00beM O3V - e menee 512
MO0, Hannuue uHTEPPENCcoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
AHAJIOTOBBIC TTOPTHI JJIS
[TOIKITFOYCHUS BHEIITHUX
[yCTpOMCTB, a Takxke WiFi unu
Bluetooth 1151 KOMMyHHUKaIK
CO BHEIITHMMH yCTPOHUCTBAMHU.
PoOOTOTEXHUYECKHI
KOHTPOJLIED JA0JDKEH
00ecreunBaTh BO3MOKHOCTD
[IPOTPaMMHUPOBAHUS C
[TOMOIIBIO CPECTB S3BIKOB
C/C++, Python u cBoOOAHO
[pactpocTpaHsIeMOn Cpebl
IArduino IDE, a taxxe
YIIpaBJICHUS MOACISIMHU
[POOOTOTEXHUYECKHUX CHUCTEM C
momo1nbio cpeast ROS.

3) BeraucnurenbHBIN MOAYIH
CO BCTPOCHHBIM
MUKPOKOHTPOJLIIEPOM - HE
MeHee 1 ImT.
BrrunciurenbHbI MOJYJIb
ToKeH 00J1a1aTh
BCTPOSHHBIMU ITU(PPOBBIMU




mopramu - He MeHee 12 T u
AHAJIOTOBBIMU TIOPTAMH - HE
MeHee 12 mT.
BprunciuTenbHbI MOYJIb
moInKeH 001a1aTh
BCTPOEHHBIM MOJyJIEM
0OCCIIPOBOHON CBSI3U THIIA
Bluetooth u WiFi mis
CO3/TaHus
AnapaTHO-TIPOTPAMMHBIX
[PELLIEHUH 1
"'yMHBIX/CMapT"-yCTPOICTB
1S pa3pabOTKHU pemeHni
"utepuer Bemieit".
BrruncnuTenbHbIi MOLYITb
moInKeH 001a1aTh
COBMECTUMOCTBIO C
nepudepuiHBIMU TIATAMH
TSI TOIKITFOUEHMS K CeTH
Ethernet u moakIrOYCHUS
BHELTHEN CUJIOBOM Harpy3KH.
4) Motyis TEXHUIECKOTO
BpeHus, MPeICTaBISIONIAN
co00¥1 yCTpOWCTBO Ha 0ase
BBIYHCITUTEILHOTO
MUKPOKOHTpPOJIIEpa U
MHTErPUPOBAHHOMN KaMepBl,
oOecrieunBaroIee
[pPACTIO3HABaHWE TIPOCTEUIIIHX
M300paKeHUI Ha MOAYJIE 3a
CueT COOCTBEHHBIX
BEIYHCITUTEILHBIX
BO3MOXHOCTEHN - HE MeHee |
1T,
Monyib TEXHUUECKOT O
BpeHus TOIDKEH 00ecIieYnBaTh
BO3MO>KHOCTh OCYIICCTBIISATh
HaCTPOMKY 3KCIIO3ULINH,
Obananca 6enoro, HSV
COCTaBJISIONINX, IIOMIAIN
0OHapyKHBaeMOM 00J1acTH
M300paKeHHS, OKPYTIOCTH
0OHapYXKHBaeMOH 00JIaCTH
M300pasKeHMSI, TTIOJIOKEHUE
0OHApY)KMBAEMBIX 00IacTel
OTHOCHUTEIHHO JIPYT Apyra
Mo 1yJTb TEXHUYECKOTO
3peHus T0JKEH UMETh
BCTPOEHHBIC UHTEP(EHCHI -
SPI, UART, 12C wnu TTL ns
KOMMYHHKAIIUU APYT C
TPYTOM FUTH BHEITHUMH
[yCTpOICTBaMHU.




5) Komrutekt
KOHCTPYKTHUBHBIX 3JIEMEHTOB
13 MeTajlia Il COOpKH
MOJIEJI MaHUTTYJIATOPOB - HE
MeHee 1 miT;

6) KoMImiekT 311eMeHTOB 1S
COOPKHU BaKyyMHOT'O 3aXBaTa -
He MeHee | miT.
O0pa3oBaTEIBHBIN
[POOOTOTEXHUYECCKHIA
KOMILIEKT JTOJDKEH COJlepkKaTh
HaOOp OMOIMOTEK
TPEXMEPHBIX MOJEIEH I
[IPOTOTHIIMPOBAHUS MOAETCH
MOOHUITBHBIX H
MaHUTTYJISIIIHOHHBIX POOOTOB
pa3nu4Horo tuna. B cocras
KOMILIEKTa JOJKHBI BXOJUTh
MHCTPYKITUH ¥ METOTUIECKHE
yKa3aHus 110 pa3padoTKe
TPEXMEPHBIX MOJENIEH
MOOHITBHBIX POOOTOB,
MaHUTTYJISIIIHOHHBIX POOOTOB C
[PA3TUYHBIMHA THIIAMH
KHHEMAaTUKHU (YIiioBast
KITHEMAaTHKa,
[IOCKO-TIapalIebHast
KIHEMaTHKa,
mensTa-kuHemaTuka, SCARA
MM phIYaKHAS KHHEMATHKA,
miatdopma CTroapra H T.I1.).
(OOpa3oBaTeIbHBIHI
[POOOTOTEXHUYECKHIA
KOMILIEKT JIOJDKEH COJIepKaTh
MHCTPYKITUH 110
[TPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOIUKU
OCYIIIECTBIICHUSI HHXCHEPHBIX
[pac4eToB MpHU
[MPOSKTUPOBAHUU (PacueThl
HATPY3KH U MOMEHTOB, pacueT
MOILTHOCTH NIPUBOJIOB, PACUET
[MapamMeTpoB KHHEMAaTUKH U
T.11.), THCTPYKIIMH 110
[pa3paboTKe CUCTEM
YIIpaBIEHUS U IPOTPaMMHOTO
oOecriedeHus ISl yrpaBieHHs
[poOoTaMu, HHCTPYKIIUU U
METOAMKH 110 pa3paboTke
CHCTEM YIPaBJICHUS C
hIIEMEHTaMH UCKYCCTBEHHOTO
MHTEIJJIEKTa U MAIIMHHOTO
oOyueHusl.




KoMmproTepHOe 000py0BaHNe

13.

HoyTOyk

Dopm-hakTop: HOYTOYK;
DKecTkas, HeOTKIIFouaeMas
KJIaBUATYypa: HAJIHUUE;
Pycckas packiaaka
KJIaBUATYPHI: HAITNYHE;
/luaroHanb KpaHa: HE MEHEe
15,6 noHMMOB;

[Pazperienue skpaHa: He
Menee 1920 x 1080 mukcenei;
KonuuecTBo snep
[Tporieccopa: He MeHee 4;
KonnyecTBO MOTOKOB: HE
MeHee §;

bazoBas TakTOBas YacToTa
poueccopa: He menee 1 I'T';
MaxkcumanbHasi TAKTOBast
yacToTa Mpoueccopa: He
meHee 2,5 I'Tm;
Ksm-namste mpoueccopa: He
MeHee 6 MOaiit;

OO0BEeM yCTaHOBIICHHOU
ONEepaTUBHON NaMATHU: HE
MeHee 8 ['0aiiT;

O0BeM noJIep)KUBaCMO
OTIepaTHBHOMN aMsATH (st
BOBMO>KHOCTH PAaCITUPEHU):
He meHee 24 ['0aiiT;

O6beM HakormuTens SSD: He
Mmenee 240 I'6aiiT;

Bpewmst aBTOHOMHOH paboTEHI
oT Oatapeu: He MeHee 6
4acoB;

Bec HOyTOYKA C
[YCTaHOBJICHHBIM
AKKyMyJsiTopoM: He Ooiee 1,8
KT;

Brenrnuit natepdeiic USB
cTangapta He Hke 3.0: He
MeHee TpeX CBOOOJIHBIX;
Brenrnuit natepdeiic LAN
(rcronp30BaHme
[IepeX0THUKOB HE
[TPEeyCMOTPEHO): HAIHYHE;
Hanuuue monyiei u
MHTEpQEicoB
(ucronp30BaHue
[IePEXO0ITHUKOB HE
mpeaycMoTpero): VGA,
HDMI;

bectipoBoaHast csi3b Wi-Fi:
HaJIM4YKe C MOJIEPKKON

crangapta IEEE 802.11n unu

1 mr.




COBpEMEHHEE;
\Web-kamepa: namnune;
MaHumyIsITop "MBITIH:
ISEMIZEVZ(H
[IpenycraHoBiIeHHAs
OIIepallOHHAs CHCTEMA C
rpaduuecKum
[10JTb30BATEIILCKIM
mHTEpdericoM,
oOecreunBaronias padoTy
[pactpoCTpaHEHHBIX
00pazoBaTeILHBIX U
00I11€CCTEMHBIX
PWIIOKCHUIT: HAJTYHE.

14.

Tenexka -
X paHWJTHIIE
HOYTOYKOB

TUT KOpITyca: MeTa;
BO3MOXHOCTH 0€30I1aCHOTO
BaLUIEHHOr0 3aMKOM
XpaHEHUs! HOYTOYKOB:
HaIN4NE;

BO3MOXHOCTb 3apsIIKU
HOYTOYKOB: HaJIM4uHE,
[o1/IepyKKa HOYTOYKOB M3
KOMILJICKTa IOCTAaBKH;
Hamure poyrepa Wi-Fi
ctaugaprta 802.11n umu
coBpeMeHHee: | mT.

o/ Aep’KKa HOYTOYKOB U3
KOMILJIEKTa TTOCTAaBKH;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, OJAEP)KKa HOYTOYKOB
13 KOMITJICKTa TIOCTAaBKH;
Hanpsoxenue nuranus: 220
B\50 I'L;

[ToTpebisiemast MOIITHOCTh, BT
(Makcumym): 2500;
[loTpebnsembiii TOK, A
(Makcumym): 12;

/InHa mHypa
PIEKTPONUTAHUA: OT 2,5
MeTpa;

BamuTa OT mepeHanpsHKeHus,
KOPOTKOTO 3aMbIKAHHUSI:
HAIN4HE;

Kouneca muis nepenBuxeHus ¢

TOPMO30M: HaJIMIHUEC.

1 mrT.

1 mT.




