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MWHUCTEPCTBO NPOCBELLEHUSA POCCUUCKON ®EOEPALIUU

PACMNOPAXEHUE
oT 12 anuBapsa 2021 r. N P-6

OB YTBEPXXOAEHMU METOOAUYECKUX PEKOMEHOALNA
no CO3AAHUIO N PYHKLMOHUPOBAHUIO B OBLLEOBPA3OBATEJIbHbIX
OPIAHU3ALUAX, PACIMONIOXEHHBLIX B CEJIbCKOW MECTHOCTU U MATbIX
rOPOOAX, LEHTPOB OGPA30OBAHUA ECTECTBEHHO-HAYYHOW
WU TEXHONOIMNMYECKOW HAMPABJIEHHOCTEW

Bo ucnonnenue nynkra 4 IlpaBui npenocTaBieHus U paciupeeneHus cyocuauii u3 ¢geaepanbHOTO
Oromkera Oromxeram cyObekToB Poccuiickoit ®egepanuu Ha COPUHAHCHUPOBAHHE PACXOJIHBIX
o0s3aTenbCTB cyObekToB Poccmiickoii dDepepanuy, BO3ZHHKAOIIUX IPH PEaTH3AlMA PETHOHAIBHBIX
MIPOEKTOB, OOECIICUNBAIOIINX JIOCTHXKEHUE 1IeTieH, MoKa3areneil U pe3yabTaToB (henepaabHbIX MPOEKTOB,
BXOJIIIMX B COCTaB HaIlMOHAJIbHOIO INpoekTa "OOpa3oBaHue", B paMKax IoCyJapCTBEHHON MPOrpaMMbl
Poccuiickoit ®enepanmu  "Pa3Butue oOpazoBanus", mnpuBeAcHHBIX B Ilpmimoxenun N 5
rocynapcTBeHHol nporpamme Poccuiickoit ®enepauuu "Pa3zButue oOpasoBaHMs", YTBEp)KJIEHHOU
noctaHoBieHreM IIpaButenscTBa Poccuiickoit @enepanuu ot 26 aexadps 2017 r. N 1642:

1. YTBepauTh nmpunaraempie MeToIn4eckue peKOMEHIANHU 110 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMAX, PACHOJIOKEHHBIX B CEJIBCKOW MECTHOCTH M MajblX TOpojax,
LIEHTPOB 00pa3oBaHHUs €CTECTBEHHO-HAYYHONM W TEXHOJOTMYECKOM HAMpaBIICHHOCTEH B paMKax
PETHOHAIBHBIX TPOEKTOB, 0O0ECleYnBaIONINX JOCTHXKEHHE IeNiel, Moka3aTeneil u  pe3yibTaTa
denepanpHOro mpoekra "CoBpeMeHHas MKoJa" HalMOHAILHOTO mpoekTa "ObpazoBanue";

2. KOHTpOJIB 3a UCITIOJIHCHHUEM HACTOAMICTO PACIIOPAKCHHUA OCTABJIAIO 3a co0oii.

T.B.BACJIbEBA

[Ipunoxxenue

YTBepKICHBI
pacrnopsiKeHHEM
MunucTEpCTBa NPOCBEIECHUS
Poccniickoit ®enepanuun

ot 12 suBaps 2021 r. N P-6

METOANYECKUE PEKOMEHOALIUU
no Co3gAHUIO U PYHKLUMOHUPOBAHUIO B OBLLIEOBPA3OBATEJIbHbLIX
OPIAHU3ALUAX, PACIMOJNIOXEHHBbIX B CEJIbCKOW MECTHOCTU U MATJbIX
rOPOAAX, LEHTPOB OGPA30OBAHUA ECTECTBEHHO-HAYYHOM
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U TEXHONOIM’MYECKOWU HANMPABNEHHOCTEMN
1. O6wWwume nonoxeHus

Hacrosimue Meronnueckue pexkomenaauuu (nanee - PekoMeHnjanum) HanpasiieHbl Ha oOecrieueHue
€IMHBIX OpPraHM3allMOHHBIX M METOJUYECKHX YCJIOBUHM cO3laHus M OOUMX TOOXOJOB K
(YHKIIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OPraHU3alUAX, PACIIONOKEHHBIX B CEIBCKOH MECTHOCTH
U MaJIbIX Topojiax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJIOTWYECKOW HaIlpaBICHHOCTEH
"Touka pocta", B mensx oOecredueHus peanm3anuu (denepaapbHoro mpoekra "CoBpeMeHHas IIKoma'
HanuoHaabHOTO MpoekTa "OOpa3zoBanue" (manee - deaepaibHbIA MPOEKT), B TOM YHCIIC YCTAHOBJICHUS
TpeOOBaHUH K pe3ysibTaTaM UCIOIb30BaHUS CyOCHINK U3 (eaeparbHOro Oro/KeTa Or0IKeTaM CyObEeKTOB
Poccuiickoit denepanun Ha coQUHAHCMPOBAHHME PACXOJHBIX 00S3aTENBCTB CYOBEKTOB Poccuiickoit
denepanyy, BOZHUKAIOMINX TPU PEATH3alUi PETHOHAIBHBIX MPOEKTOB, 00ECIICUUBAIONINX JOCTHKEHUE
Lenei, rmokasareneil u pesyibTara QenepanbHOro mpoekra "B o0mieoOpa3zoBaTeNbHBIX OpraHU3alUsX,
pAcIIONIOKEHHBIX B CEIBCKOW MECTHOCTH W MaJbIX TOpOAax, CO3MaHbl M (PYHKIHMOHUPYIOT LEHTPHI
00pa3oBaHMsl €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUECKOI HampaBiIeHHOCTEH'".

[lpuBeneHHble B HAcTOSMIMX PexoMeHmanusx TpeOOBaHUS SIBISIOTCS MUHUMaTbHBIMH. OpraHbl
UCIIOJHUTENIbHON Bi1acTH cy0bekToB Poccuiickoit denepannu (OpraHbl MECTHOTO CaMOYIIPABIIEHUS) PU
peanu3ali  MEPONpPHUATHH 10 CO3AaHMI0 W (PYHKIMOHUPOBAHHIO B  00IIE00pa30BaTEIBHBIX
OpraHu3alMsIX, PacloJIOKEHHBIX B CEJIbCKOW MECTHOCTHM U MajblX TOpOJAax, LEHTPOB OOpa30BaHMS
€CTECTBEHHO-HAYYHON M TE€XHOJorndyeckoi HampaBieHHocTed "Touka pocta" (manee - Llentprl "Touka
pocta") BmpaBe o0ecrneunBaTh TpPeOOBaHUS, IPEBBILIAIONIME  YCTAHOBJIEHHBIE  HACTOSILIUMHU
Pexomennanusamu.

Ilenssmu  co3manust LlentpoB "Touka pocrta" sBiS€TCS COBEPILIEHCTBOBAHUE YCIOBUH JUIs
MOBBIIIEHUST KayecTBa o00pa3oBaHMs B 00IIE0Opa30BaTEIBHBIX OpPraHU3ALUSAX, PACIOJIOKEHHBIX B
CeNIbCKOM MECTHOCTH M MalbIX TIopoJax, pPacCHIMPEHHs BO3MOXKHOCTEH OO0ydaroluxcs B OCBOEHHUH
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HalpaBlIE€HHOCTEH, Mporpamm
JOMOJTHUTEIBHOTO 00pa30BaHMsI €CTECTBEHHO-HAYYHOM M TEXHHUYECKOM HAmpaBJIEHHOCTEH, a Takke AJs
MIPaKTUYECKOH OTpabOTKH ydeOHOro marepuasa 1o YyueOHbIM mnpeameram "®usuka", "Xumus",
"buonorus".

IlenTps! "Touka pocra" oOecreunBarOT MOBBILIEHUE 0XBaTa 00yJaromuxcs 001eo0pa3zoBaTeIbHbBIX
OpraHu3alii, paclolIOKEHHBIX B CEJIBCKOH MECTHOCTH M MajbIX TOpoJiaX, MporpaMMaMHd OCHOBHOTO
00IIEero U JOMOTHUTEILHOTO 00pa30BaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HAIpaBICHHOCTEH
C UCIIOJIb30BaHUEM COBPEMEHHOI'0 000PYI0BaHUS.

Opranu3alvoHHO-TEXHUYECKOE, METOJUYECKOe U MH(POPMAIMOHHOE COIMPOBOXKJIECHUE CO3/IaHUS B
cyobektax Poccuiickoit @enepauuu LlentpoB "Touka pocta" ocymectiaser denepanbHoe
roCy/lapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKJEHUE JIOMOIHUTEIBLHOrO MpOo(hecCHOHATBLHOTO
oOpa3zoBaHus "AkajeMus pealr3aluu TOCYIapCTBEHHOW MOJUTUKU W NMPO(EeCCHOHAIBHOTO Pa3BUTHS
paboTHHKOB oOpazoBanusi MunucrepcTBa TmpocBemenuss Poccuiickorr ®enepamuu” (manee -
denepanbHeIii oniepaTop). Axpec caita: https://www.apkpro.ru/.

2. NMopapok co3gaHuna
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[enTpsr "Touka pocta" MOTYT CO3/1aBaThCs KaK 3a CUET CPEICTB cyOcuanii pemepanbHoro Ot mKeTa
B paMKax peanuzanuu denepaapHoro mpoekra "CoBpeMeHHas mIkosa", Tak ¥ B paMKaX HMHBIX MPOrpaMMm
U TPOCKTOB 3a CUET CPEACTB OrOKETOB CyOBeKTOB Poccuiickoii denepainnu, CpeicTB MECTHBIX
OI0/1>)KETOB U BHEOIO/IXKETHBIX HCTOYHUKOB.

Cosznanue LentpoB "Touka pocra" ocymecTiseTcst Ha 6a3e 00e00pa3oBaTeIbHBIX OpTaHU3AIHH,
PacIIOJIOKEHHBIX B CEIIbCKOM MECTHOCTH W MAJIbIX T'OpOZax, MPU 3TOM B IMEPBYIO O4YEpelb CO3JIaHUE
HeutpoB "Touka pocrta" pexkOMEHAYETCS OCYIIECTBISATh B OpPraHU3ALMIX, MMOKA3bIBAIOIIUX HU3KUE
o0pa3oBaTeNbHbIC PE3yJIbTaTHI.

B ciyuae co3manus Llentpa "Touka pocra" 3a cuer cpeAcTB cyOcuanu u3 GeaeparbHOro OrKeTa
B pamkax (enepanpHoro npoekrta "CoBpeMeHHas mkoja" cyobekT Poccuiickoit deneparuu onpenesser:

- OpraH UCHOJHUTENbHOM Bractu cyObekTa Poccuiickoil @enepanuu, OTBETCTBEHHBIM 3a
peanu3anuo MEpONpUATHI 10 co3laHuio U obecriedeHnto ¢pyHkunonuposanus Llentpos "Touka pocra"
Ha Tepputopuu cyonrekra Poccuiickoit deneparuu (PernonanbHbIii KOOPAUHATOD);

- KOMILIEKC Mep (IOPOKHYIO KapTy) Mo co3naHuio u ¢pyHkiuonuposanuto Llentpos "Touka pocra”
corytacHo [Ipuiioxennto N 1 k HacTosimuM Pekomenaanusam.

KommuiekcoM Mep mpu3HaeTcs IUIaH MEPOIPHUSATHI Ha O4YepeqHON roJ U ABYXJIETHUMN IUIAHOBBIM
MEepUOJI, TPEIyCMATPUBAIOIINNA MEPONPUATUS TI0 co3laHui0 U (yHkuuoHupoBanuto Llentpo "Touka
pocTa", BKJIIOYAIOIINI B TOM YHUCJIE:

MEpPONPUSTHSI, HAIIPABJIEHHBIE HA co3/1aHue U oTKpbITUE LlenTpoB "Touka pocra';
MEpPONPUITHS, HAIIpaBlIeHHbIE HA o0ecnieueHue ¢pyHkuonuposanus Llentpos "Touka pocta";

MEPONPUATHS TIO TOBBILIEHUIO MPO(ECCHOHAIBHOTO MacTepcTBa paboTHUKOB LleHTpoB "Touka
pocra";

MEPONPUATHST 1O  KOHTPOJK  JOCTHXKEHHS MHHHMAaJIbHBIX IIOKa3aTejled co3laHus U
¢ynkunonuposanus Llentpos "Touka pocra'.

PernonanbHbIi KOOPAUHATOP B COOTBETCTBUM CO CPOKAMHM, YCTaHOBIEHHBIMU B [Ipunoxennn N 1
PexomenaanusaM, yrBepKaaeT:

- JOJDKHOCTHOE JIMIO B COCTaBE PETMOHAIBHOIO BEJOMCTBEHHOIO IIPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3/laHue U ¢pyHkunoHuposanue Llentpos "Touka pocra';

- IIepeveHb MOKa3aTeae U HHINKAaTOPOB, COOTBETCTBYIOIINX NpUBeAcHHBIM B [Ipnnoxennu N 2 k
HacTosUM PekoMeH1anuaM, UX 3HAYCHUH;

- nepedeHb 00Ie0o0pa30BaTeNIbHBIX OpraHu3alyi, pPacloOKEHHBIX B CEIBCKOM MECTHOCTH U
MaJIbIX TOpojAax, Ha 0a3e KOTOphIX IaHupyercs coszganue LlentpoB "Touka pocra" (mo ¢opwme,
npezcraBieHHoi B [Ipunoxennu N 3);

- tunoBoe Ilonoxenue o LleHTpe o00Opa3oBaHMA €CTECTBEHHO-HAYYHOHM U TEXHOJOTHMUECKON
HanpasieHHocTel "Touka pocta" (Ilpunoxenne N 4).
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Coznanue nentpa "Touka pocra" Ha 0aze 00IIE0Opa3OBaTEHHON OpPraHU3alMU JTOMYCKASTCs KaK
MyTEM  BBIJCICHUS  COOTBETCTBYIOUIETO CTPYKTYPHOTO  IOJApa3ieicHHus  o00meo0pa3oBaTeIbHON
OpraHM3aIlvy, TaK U 0€3 BBIICIICHUS OTICIHPHOTO TOIpa3eIICHUSI.

OO6meo0Opa3oBaTenibHas OpraHu3alUsl H37aeT JOKAJbHBI HOPMATUBHBIM aKT O Ha3HAYECHUU
pykoBonutens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 32 (YHKIIMOHUPOBAHUE U Pa3BUTHE), A
TaKXke 0 co3gaHuu 1eHTpa "Touka pocta" M yTBEepkKIACHUU MOJOKEHU 0 AesitenbHocTH LlenTpa "Touka
pocra".

PernonanpHblli KOOpAWHATOp HE mMo3aHee AHS OTKpbITHs LlenTpa "Touka pocrta" obecreunBaet
pasMenieHre B CHenuanbHO co3maHnHoM pasnene "llentp "Touka pocta" odummansHOro caiita
001e00pa3oBaTeIbHOM OpraHu3ad B WHOOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW cetn "WHTepHeT"
uHpopmanuu o cozganuu 1 GyakuonupoBanuu Llentpa "Touka pocra", B ToM uncie uHpopManuu oo
o0pa3oBaTeNnbHBIX MporpamMmax, ooopynoanuu Llentpa "Touka pocTa", mmaHUpyeMOM pexuUMe 3aHITHMA
o0yJaromuxcs, IUIAHUPYEMBIX MEpONpHATHSAX. B co3maHHOM pasgene oQHUIMaIbHOTO —caifTa
o0pa3oBaTeNbHON OpraHu3aluu TakkKe pa3Mmeriaercs uHGoOpMalus O HAIMOHAJIBHOM IPOEKTE
"OOpa3zoBanue" (B TOM 4HCIE JIOTOTHI), aJpec caidTa W OQUIMAIbHAsS CUMBOJIMKAa MUHUCTEPCTBA
npoceemienusa Poccuiickoit Oeneparuu.

PernonanpHbIil KOOpaAUHATOP obecreunBaeT HHPopMupoBanue deaeparbHOro Oneparopa B Ciryvae
co3aHus Ha Tepputopun cyonekta Poccuiickoit @enepauuu LlentpoB "Touka pocra" B paMKax HHBIX
IIPOrpaMM M MPOEKTOB, HE OTHOCAIIMXCS K peanusauuu ¢enepaibHoro npoekra "CoBpemMeHHas mikona"
HalMoHanbHOrO mpoekta "OOpa3zoBaHue", 3a cUeT CcpeAcTB OrMKeTOB CcyOBekTOB Poccuiickoii
Oenepant U (WIHM) CPEACTB MECTHBIX OIO/DKETOB WM (WJIM) BHEOIO/DKETHBIX HCTOYHHKOB, a TaKKe
HampaBlieHue Ha corjacoBanue denepaabHOMY ONEpaTopy KOHIETIIUUA CO3AaHUS U (HYHKIIMOHUPOBAHUS
Takux L{eHTpoB.

3. TpeboBaHUA K NOMELEHMUAM, KOMMIIEKTOBaHUIO 06opyaoBaHUueM,
pacxogHbIMM MaTepuanamu, cpeacTtBaMmm odyyeHuss 1 BOCNUTaHUA

Coznanne llentpoB "Touka pocrta" mpenmosiaraeT KOMIUIEKC YCJIOBMM IO  OCHAILEHUIO
o0Opa3oBaTeNbHBIX OpraHu3aluil 000pyI0BaHUEM, PACXOJHBIMU MaTepHallaMu, CpeICTBaMH OOydYeHUus U
BOCIIUTAHUs JUISL  JIOCTWXKEHHs O0Opa3oBaTENIbHBIX  PE3YyJIbTaTOB IO MPEAMETHbIM  001acTsaM
"EctecTBeHHO-Hay4yHble npeamerhl’, "EcrecTBeHHble Hayku", "MaremaTnka u HH(OpMaTHuka',
"ObmecTBo3HaHne M ectectBo3HaHue", "TexHonorusa", oO0pa3oBaTelbHBIX MpOrpamMMm  OOLIETo
o0pa30BaHMsl €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HANpaBlIEHHOCTEH, MpH pean3alld KypcoB
BHEYPOYHOH JIeSATENbHOCTH U JONOJHUTENBHBIX O0IEPa3BUBAIOIIUX POrPaMM €CTECTBEHHO-HAYYHOH U
TEXHUYECKON HAIIPaBICHHOCTEH.

[Tepeuenp HampaBieHHOCTEH peann3zyeMmbix Ha 6aze LlentpoB "Touka pocrta" oOpa3oBaTeibHBIX
IIPpOrpaMM MOXET OBbITh pacIIMpeH B 3aBUCUMOCTH OT HMeEoLuXcd Yy 0011eo0pa3oBaTelbHbIX
OpraHu3aIMii yCIOBUH, a TaKkKe MOTPeOHOCTEN Y4aCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznanue nentpa "Touka pocra" mpezmnonaraeT pa3Butue 00pa3zoBaTENbHON HHQPACTPYKTYpPHI
00111e00pa30BaTEIbHON OpraHu3alliy, B TOM YHCIIE OCHAIlleHHe 0011e00pa3oBaTeIbHON OpraHu3aluu:

- 00opy/mOBaHHWEM, CpEICTBAMH OOy4YeHWUS W BOCIUTAHUS [JII M3ydeHHs (B TOM YHCIIE
OKCIIEPUMEHTAIbHOT0)  MPEIMETOB,  KypCOB,  TUCIHHUIUIMH  (MOJyJei)  eCTEeCTBEHHO-HAay4YHOM

www.consultant.ru Crpanuna 5 n3 77
HaJaeKHasl IpaBoBasi MOAAEPIKKa


http://www.consultant.ru/
http://www.consultant.ru/
https://login.consultant.ru/link/?req=doc&base=LAW&n=319308&date=27.01.2021&demo=2
https://login.consultant.ru/link/?req=doc&base=LAW&n=319308&date=27.01.2021&demo=2&dst=100140&fld=134

Pacnopsoxenne Munnpocsemenust Poccun ot 12.01.2021 N P-6 JoxkymenT npenoctasien Koncynsrantlmoc
"O6 yTBEepKICHUU METOIMYECCKHX PEKOMEHIALHI [0 CO3JaHHIO U QYHKLIHOHH. . Jata coxpanenus: 27.01.2021

HAIpaBJIEGHHOCTM M TEXHOJOIMYECKOM  HaIllpaBJIEHHOCTEW  NpU  pealu3alud  OCHOBHBIX
00111€00pa30BaTENIbHBIX MPOrPaMM U JONOJHUTENbHBIX 00I1€00pa30BaTENIbHbBIX IPOrPaMM, B TOM YHCIIE
JUI pacllupeHust coaepkanust yueOHbIX npeameTos "dusuka", "Xumus", "buonorus";

- 060py,HOBaHI/IeM, CpeacTBaMu 06y‘leHI/I5[ U BOCIIMTaHUA OJII U3YUCHHA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHHUKH, MCXAaTpPpOHHKHU, OCBOCHU OCHOB nporpamMmMupoOBaHusd, pcajim3anuun nporpamMm
JOITIOJIHUTCIIBHOI'O 06p330BaHI/IH TEXHHUYSCKOU B eCTeCTBeHHO-HaquOﬁ HaHpaBHeHHOCTeﬁ U T.AO.

- KOMIIBIOTCPHBIM U UHBIM OGOpy,Z[OBaHI/IeM.

[lepeueHp, MUHUMAJIBHO HEOOXOAMMbIE (YHKIMOHANBHBIE M TEXHUYECKHE TpeOOoBaHUS U
MUHHMAaJIbHOE KOJIMYECTBO OOOPYIOBAaHUSA, PACXOAHBIX MATEPUANIOB, CPEJCTB OOYyYCHHS M BOCIIMTAHUS
st ocHamenuss LlentpoB "Touka pocra" (manee - WHPPACTPYKTYypHBIN JIUCT), OMPEIACISIOTCS
PernonanpHpiM  KOOpAMHATOPOM ¢ y4eroM [IpuMepHoro mepeuyns o00OpyIOBaHHUS, PACXOTHBIX
MaTepUajoB, CPEJACTB OOy4YeHHsS W BOCIHUTAHUS IJs co3laHusi U obecredyeHus (YHKIIMOHUPOBAHUS
LIEHTPOB 00pa30BaHUs ECTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOM HarpaBieHHOCTH "Touka pocta" B
o011e00pa3oBaTeIbHBIX OPraHU3alMAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MallbIX TOpojax
(ITpunoxenue N 6), npUMEPHOr0 TUIIOBOTO MH(PACTPYKTYPHOTO JHUCTA, onpexaensieMoro denepaabHbIM
orepaTopoM, U HacTosIIKMX PekoMenpanuii.

B  pamkax ocHameHus =~ 0OIIeOOpa3oBaTeNbHBIX  OpraHu3anuid  npu  GopMHpOBaAHHUH
uH(ppacTpykTypHOoro nucra cyobekr Poccuiickoit ®enepanuu BOpaBe BbIOpaTh CTAHIAPTHBIN WM
npoQUIBHBIA KOMIUICKT OOOpYyIOBaHHS, IPEACTABICHHBI B IMPUMEPHOM IIEpEeYHE OOOPYIOBaHWS,
pPacXOAHBIX MaTEpUANIOB, CPEICTB OOy4YeHHs] M BocmuTaHus s ocHamieHus LlentpoB "Touka pocra'
(ITpunosxenue N 6). i1 MaJOKOMITJICKTHBIX 00I[c00pa3oBaTeIbHBIX OpraHu3anuil <> 00beM eIUHUIL
CpeacTB 00yueHUs M BOCIIUTAHUSI (POPMUPYETCSI B MEHbBILIEM KOJIUYECTBE.

<1> MajoKkOMIIJIEKTHOW 00IIeo0pa3oBaTeNbHON  OpraHu3aluMeil B paMKax pealu3aluu
MEPOIPUATHH 1O CO3/1aHUI0 U (PYHKIMOHUPOBAHUIO LIEHTPOB €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOU
HaMpaBlIEHHOCTEW MpHU3HAaeTcs 001eo0pa3oBaTelibHas OpraHU3aIs, YACICHHOCTh KIacCOB-KOMIUIEKTOB
B Ka)XJIOM U3 Mapajuiesiell KOTOpoi coCcTaBisieT He Oosiee | eTMHUIBI.

[IpodunbHBII KOMIUJIEKT OOOpYAOBaHUS MOXET OBITh BBIOpaH yIsi 001e00pa30BaTEIbHBIX
OpraHu3alyii, UMEIIMX Ha MOMEHT co3aaHus IeHTpa "Touka pocta" Habop cpeicTB OOyueHUs H
BOCIIUTAHMSI, TOKPHIBAIOLUINI CBOMMHU (PYHKIIMOHAJIBHBIMU BO3MOXKHOCTSMHU 0a30BbI€ MOTPEOHOCTH MpPH
nu3y4eHuHu npeamMeroB "@uzuka", "Xumusa" u "buonorusa".

[IpoduneHelii  KOMIUIEKT  oOopynoBaHusi  obecrneunBaeT  3(PPEKTUBHOE  JOCTUIKEHHE
00pa3oBaTEeNbHBIX  pPE3yJbTaTOB  OOyYAarOIIMMHUCS 1O MpOrpaMMaM  €CTECTBEHHO-HAay4yHOH U
TEXHOJIOTUYECKON HAIPaBJIEHHOCTEH, BO3MOXHOCTh YIIyOJI€HHOTO M3Yy4YEHHUS OTIENbHBIX MPEIMETOB, B
TOM 4Hcie uisd (OPpMUPOBAHUS N300PETATENBCKOT0, KPEaTUBHOT0, KPUTUYECKOTO MBIIIJICHUS, Pa3BUTHUS
(GYHKIIMOHATBPHOW TPaMOTHOCTH y oOOydarolmuxcsi, B TOM UHCJIE€ €CTECTBEHHO-HAy4YHOH W
MaTE€MaTUYECKOM.

[Tpu dopmupoBaHuM HHPPACTPYKTYPHOTO JUCTa U3 MPOPHIBHOIO KOMIUIEKTa B 005f3aTEIbHOM
nopsiike obecreunBaeTcst BHIOOP CpeACTB OOyueHHs] U BOCIIUTAaHHMS HE MEHEE YeM IO TPeM Y4eOHBIM
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npenmeram ("®dwusuka", "Xumusa", "buonorus") m KoMibeoTepHOro oOopymoBaHUs. OcTaBIIMecs IO
uTOraM oOIpeAeNieHus: 00s3aTeTbHOr0 00OpYIOBaHUS CPEICTBA, MPEAYCMOTPEHHBIE ISl OCHAIICHUS
Ilentpa "Touka pocrta", pacupeneNnsroTcs Ha TPHOOPETEHUE MOMOIHUTEIHLHOTO O00OPYIOBAHMS,
BXOJIAIIETO B IEpeueHb O00OPYIOBaHMs, PACXOIHBIX MaTepUaiOB, CPEACTB OOy4YEHHS U BOCHHUTAHUS
npoduisHoro kommiekra (I[Tpunoxenne N 6 K METOIUYECKUM PEKOMEHIAIHSM).

[Ipu BbIOOpE AONOJHUTENBHOTO OOOPYAOBAaHUS TAKXKE CIIEAyeT Y4YUThIBaTh CHEUUPUKY U
noTpeOHOCTH OTpaciiell 5KOHOMUKH cyObekTa Poccuiickoit deneparu.

PernonanpHblli KOOPAUHATOP OOECIIEUMBAET COIIACOBAHUE C(HOPMUPOBAHHOIO B COOTBETCTBUU C
TUNIOBO (hopmoii mH(PpacTpykTypHOro smcta ¢ DenepaabHbIM ONEPaTOPOM B COOTBETCTBHH C
perinamMeHToM, onpenensieMslM DenepanbHbIM ONIEPaTOPOM.

[lpy HampaBieHUM Ha corjacoBaHUEe HMH(OPACTPYKTYPHOTO JIMCTA, COJIEPIKALIETO CTaHIAPTHBIC
KOMIUIEKTHI, PernoHanbHbIil KoopauHaTop mpenoctasiseT (o dopme denepalbHOTO Oneparopa):

- NOATBECPKACHUEC OTCYTCTBHA B COOTBCTCTBYIOIIUX O6paBOBaT€JII)HI)IX oprann3anusiax, OCHAIICHUC
KOTOPLBIX INUIAHHUPYCTCA, 060py,I[OBaHI/I$I, PacXOJHbIX MATCpUaJIOB, CPCACTB O6yLIeHI/1H H BOCIIMTaHMA,
YKa3aHHBIX B IIEPCUHC CTAHAAPTHOTI'O KOMIIJICKTA,

- IOATBEpKACHNE Han4us (1160 obecnieueHre Halu4us 10 MoMeHTa ocHauleHus LlenTpos "Touka
pocta') ycrnoBHiA IJIs1 XpaHEHHUS M UCIIOJIb30BAHUS XUMHUECKUX PEAKTUBOB, B TOM YHCIIE HEOOXOIMMOTO
000pyJ0BaHus, BKJIOYas Ka( BBHITSHDKHONW MaHOpaMHbBIN U MIKad A XpaHEeHUs. XMMUYECKUX PEaKTUBOB
OTHEYTOpHBIH, cornacHo [lepeunto cpenctB oOydeHUs W BOCIUTAHHS, HEOOXOMUMBIX Ui pean3aluu
00pa3zoBaTeNbHBIX IPOrPaMM HAa4aJbHOI'O OOIIEro, OCHOBHOT'O OOILEro U CpeHero oouiero oopa3oBanus,
COOTBETCTBYIOIIMX  COBPEMEHHBIM  YCJIOBHAM  OOydYeHHUS, HEOOXOIMMOTO TMpPH  OCHAIICHUH
00111€00pa30BaTENIbHBIX OPraHU3alUil B LEISIX peaau3allii MEpPONpPHUITUH MO COACHCTBUIO CO3AAHUIO B
cyobektax Poccuiickoit ®enepaunu (McXoas U3 MPOTHO3ZUPYEMOW MOTPEOHOCTHM) HOBBIX MECT B
00111€00pa30BaTENbHBIX OpPraHU3aALMUAX, YTBEPXKAEHHOMY NpHKa3oM MuHnpocsemenus Poccum ot 3
ceHTs10ps 2019 1. N 465.

OO0pa3oBarenbHbIe OpraHu3alliy, Ha 0a3e KOTOPhIX co3aatoTcsa U GyHKunoHupyroT Llentpst "Touka
pocrta", IOJKHBI COOTBETCTBOBATH JIEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOWCTBY, COAEpPNKAHUIO U
OpraHM3aIfy pexnumMa padoThl 00pa30BaTeIbHBIX OPTaHU3AIMI U UHBIM HOPMATHBHBIM MTPABOBBIM aKTaM,
OTIPEIEIAIONINM TPEOOBAHMS K OpraHU3aIi OOIIETO U IOMOJHUTEIIBHOTO 00pa30oBaHus ACTEH.

[Tomemenust ((QyHKIMOHANBHBIE 30HBI, B TOM 4YHCJIE Yy4eOHble KaOWHETHl (PH3UKU, XUMHH,
ouonorun) Llentpa "Touka pocra" pekoMeHayeTCs pacmoiaraTh B Mpeesiax OJHOTO 3/1aHMUs.

[TpoexktupoBanue, 30HUpoBaHue mnoMeuieHuii IlentpoB "Touka pocta" u  onpenencHue
JN3aiH-pELIeHUH OCYLIECTBIISIETCS ¢ YUETOM PYKOBOJICTBA 10 POEKTUPOBaHMUIO 1IeHTpoB "Touka pocra',
YTBEP)KIaeMOT0 (pesiepaibHbIM OIIepaTOpOM.

[Ipu mpoextupoBanuu, 30HMpoBaHuM nomenieHud LlentpoB "Touka pocrta" cienyer y4duThIBaTh
0COOCHHOCTH 00OpYHOBaHUs, PACXOJHBIX MAaTEPUANIOB, CPEACTB OOyUYEHHUS U BOCIUTAHUS, KOTOPBIM
OyneT o0ecrieunBaThCsi 0Opa3oBaTeIbHAs OPTraHU3aIHsI.

ITpoext 30HMpoBaHus mnomemeHui llenTpoB "Touka pocrta" mnpencrasnsgercs dDenepalbHOMY
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OIepaTopy OJHOBPEMEHHO C NPECTABICHUEM HH(PPACTPYKTYPHBIX JIUCTOB.
4. OpraHusauus obpasoBaTenbHOM AeATENbLHOCTU

OOpa3oBarenbHas JeATENbHOCT, Ha 0Oa3ze 1eHTpoB '"Touka pocta" oOCyIIECTBIsSETCS IO
00pa3oBaTeNbHBIM ITPOrpaMMaM OOILETO U IOTIOJTHUTEIEHOTO 00pa30BaHMS.

TpeboBanmsi K QopMmaTy OpraHm3alii  0Opa30BaTENIbHONW JCATEITBHOCTH  PETYIUPYIOTCS
HacToAMMU PexkomMeHaauusMu W MHBIMA WHGOPMAIMOHHBIMU M METOJAMYECKMMHU MaTepuaiaMmu
denepanbHOro Oreparopa.

HanpaBnenus peanuszyembix C HCMoJib30BaHHeM pecypcoB llentpoB "Touka pocrta" mporpamm
OMPENENSAIOTCS B COOTBETCTBMM C  METOJMYECKUMM  MaTepuajaMd U PEKOMEHAAIUSIMU,
yCTaHABIMBAEMbIMH U aKTyaln3upyeMbiMu DeniepabHbIM OIIEPATOPOM.

Ha 6aze mentpoB "Touka pocta" oOecneumBaercs peanuzanusi 00pa30BaTENBbHBIX MPOrpamMM
€CTECTBEHHO-HAYYHOH U TEXHOJOTHYECKOW HaIIPaBICHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C
TpeOOBAaHUSAMHU 3aKOHOJATENILCTBA B cepe o0pa3oBaHUS M C Y4eTOM pekoMeHpaanuii dexepanbHOrO
omepaTtopa. B o0s3atenbHOM mopsinke Ha 0Oa3e neHTpoB "Touka pocra" obecrieynBaeTcsi OCBOCHHUE
oOyuaromumucsi y4eOHbIX mpeameroB "®usmka", "Xuwmus", "buomoruma" ¢ HCHOIB30BaHUEM
npruoOpeTaeMoro 060pyI0BaHMsl, PACXOAHBIX MATEPUATIOB, CPEJICTB O0YUEHUS U BOCTIUTAHUS.

He menee 1/3 o6beMa BHEYpOUHOH AEATEIHHOCTH OOYYAIOUIMXCS JODKHO OBITH OPUEHTHPOBAHO HA
HOJIEP)KaHUE  €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM HalpaBlIe€HHOCTEH 00pa30BaTENIbHBIX
IporpaMm, MpH 3TOM 00BEM MPOTPaMM E€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH HE MOXET COCTABIISATH
meHee 20% o1 obuero oobeMa BHEYpOUHOH jAeaTenbHOCTH. OOpa3oBaTesibHbIE IPOrpaMMbl IO JPYTUM
HANPABICHHOCTSAM MPH HAJIMYUM BO3MOXXHOCTH PEKOMEHAYETCS IUIAHHPOBATH C HCIOJIH30BAHUEM
pecypcos Llentpos "Touka pocra".

Pazpabotka paGoumx mporpamm 1o mnpeameram "®usmka", "Xumusa", "buonorus", yueOHbIM
IpeJMeTaM eCTECTBEHHO-HAyYHOH M TEXHOJIOTMYECKOM HarpaBJIEHHOCTEH M3 yacTW y4eOHOro IUIaHa,
dbopmMHupyeMoil ydacTHUKaMH 00pa3oBaTEIbHBIX OTHOIICHWH, MPOTPaMM BHEYPOUYHOW NESITEIBHOCTH H
JOMOJTHUTEIBHOTO 00pa30BaHMs OCYILECTBIIETCS 001e00pa3oBaTeIbHBIMU OpraHU3alMsIMU, B KOTOPBIX
co3maoTcst 1eHTpel "Touka pocra, CaMOCTOSITENIBHO € YYE€TOM METOJUYECKHMX MaTepHalioB U
pexomenaanuit denepanbHoro oneparopa. Peanuzanus o0pazoBaTeIbHBIX MPOrpaMM JOMOJHUTEIHHOIO
o0pa3oBaHMsl B MAJOKOMIUICKTHBIX OOIIE00pa30BaTENbHBIX OPraHU3alUsAX OCYIIECTBISACTCS TPHU
HJIMYMK Y OPraHU3allMM COOTBETCTBYIOUIMX YCIOBHH. /[ MagOKOMIUIEKTHBIX 00I11e00pa30BaTeIbHBIX
OpraHM3alMil JOMyCKaeTcsl OTCYTCTBUE JIMLEH3UM Ha JOMOJHUTEIbHOE OOpa30BaHME U pean3yeMBbIX
IIpOrpamMM JOMOJHUTEIBHOTO 00pa30BaHMUs.

PexoMeHanmm 1o MCHOJIB30BAHUIO CTaHAAPTHOIO KOMIUIeKTa obopynoBanus llentpa "Touka
pocra" mpU peanu3aluyd MPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMUYECKOM HalpaBIeHHOCTEN
onpeneneHsl B [Ipunoxkernnu N 5 k HacTosmuM PexomeHaarusmM.

ConpoBoXx/ieHHE U METOIUWYEecKoe oOecreueHre HCMOIb30BaHUs MNPO(UIBLHOIO KOMIUIEKTa
o0opynoBaHusi B 00pa3zoBaTesibHOM JesTenbHocTH IeHTpoB "Touka pocra" ocymectsisier OeaepanbHbIi
oreparop.
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Meronudyeckue MaTepuanbl, pa3padOTKHM M WMHBIE MaTepHalbl IO BOMPOCAM HCIOIb30BAHUS
NpOGUIEHOTO KOMIUIEKTa O0OPYAOBaHMS Pa3padaThIBAIOTCS, aKTYATH3HPYIOTCS M PaCIPOCTPAHSIOTCS
denepalibHBIM ONEPATOPOM, B TOM UYHUCIIEC C TPUMEHEHHEM COBPEMEHHBIX MEJIHa WHCTPYMEHTOB (BUIEO,
BeOMHAp, MyOIMKAIIAHN).

DenepalibHBIM ONIEPATOPOM Ha PETYISPHONW OCHOBE 00CCIIEUUBACTCS MPOBEICHUE METOAMYECKUX H
00yJaroIuX MEPONPHUATHIA MO0 BOIPOCaM OpraHu3anuu oOpazoBaTenbHOro mporecca B [lenTpax "Touka
pocra" ¢ mpuMeHeHUuEM IPO(UIHLHOTO KOMITJIEKTa 000pyI0BaHUs, OKa3aHUE METOINICCKOM MTOMOIIH TIPH
pa3paboTke y4eOHBIX MaTepHajoB, 3aJaHUN JJIs COBEPUICHCTBOBAHMS MPAKTUYECKOH TMOATOTOBKHU
oOydaromuxcst Mo Yy4eOHBIM TIpeaMeTaM, KypcaMm BHEYPOUYHOU JESTCIbHOCTH, JOIMOJHUTEIHHOTO
00pa3oBaHUsI ICTEH.

[Tenarornyeckue pabOTHUKH, OCYHIECTBISIOMINE AeATENIbHOCTh Ha 0a3e LlenTpoB "Touka pocra" ¢
OpPUMEHEHHEM MPOQMILHOIO KOMIUIEKTa OO0OpYyIOBaHMs, NPOXOAAT OOyYeHHE IO IporpaMMmam
JOMOTHUTEIBHOTO TPOPECCHOHATBHOTO 00pa3oBaHUs (Kypchbl TIOBBILIEHHUS KBanu(uKanuu) w3
®enepanbHoro peectpa mporpamm JI10. [loBbleHne kBanuuKalMU NEJarorHdeckux pabOTHUKOB
OCYIIECTBIIICTCS HE PEXE OJHOTO pas3a B TPH roja.

5. OpraHu3auMoOHHO-MeTOANYEeCKOEe CONPOBOXAEHMNE U UCNONIb30BaHUe
MHOM CO34aHHOW B paMKax peanu3auum HauuoHanbHOro npoekTa
"O6pa3oBaHue" MHPaCTPYKTYypbI

B nemsax xommiekcHoro comnpoBoxaeHus nesarenbHoctd LlentpoB "Touka" denepanbHbiM
OIepaTopoM 00ECHeUrBAETCs OCYLIECTBICHUE MyOJUKALMI 1 OOHOBJIEHUS METOAMYECKUX MaTepUaloB,
BKJIIOUAIOIMX  Y4eOHO-METOAMYECKHE  Marepuaibl  (MHCTPYKLMM,  METOJMYECKHE  Iocoous,
MH(pOpPMAaLMOHHbIE MaTepUaJIbl, IEPEYHHU PEKOMEHIYEMBbIX JINTEPATYyPHBIX HCTOYHUKOB, BUIEOMATEPUAIIbI
U Jp.), @ TAK)KE€ MaTepHalibl 10 UTOraM IpoBeieHus: Meponpusituii denepanbHOro oneparopa (BeOMHapsbl,
CeMUHapbl, KOHPEPEHINH, COBEIIAHUS U Jp.).

Hns  meparormueckux pabotHukoB IlentpoB "Touka pocra" @enepalibHbIM  ONEPaTOPOM
o0ecrieunBaeTcs TMPOBEICHHWE TEMATHUECKUX BeOMHApOB W  00pa30BaTENbHBIX  MEPONPUSTHH,
HaIpaBJIEHHBIX Ha Pa3bSICHEHHE BOIPOCOB pealid3alluu 00pa3oBaTEIbHBIX MporpaMMm Ha 0Oaze Llentpon
"Touka pocra" ¢ mprUMeHeHHeM PO(UIBLHOTO KOMITJIEKTa 000y I0BaHHUS.

Jlns PernoHanpHBIX KOOPAMHATOPOB U pyKoBoAummx paboTHukoB llentpoB "Touka pocra”
denepanbHblii  onepaTop o0ecrneyrBaeT IMPOBEACHHE TEeMATHYECKUX BEOMHApOB, HAlpaBJIEHHBIX Ha
JIOTIOJTHUTEIBHOE PAa3bSICHEHUE BONPOCOB, OTHOCAIIMXCA K HCIIOJIHEHUIO KOMIUIEKCOB Mep (IOpPOKHBIX
KapT) Mo co3gaHuio U QyHKiuoHupoBaHuio LlenTpoB "Touka pocTa", TOCTHKEHUIO YCTaHOBJIEHHBIX
nokazaTtesniel  (yHKIIMOHUPOBAHMS, MCIOJb30BAaHUI0O MHOW CO3JJaHHOM B paMKax pealu3aluu
HalMoHaIbHOTro npoekTa "OOpa3oBaHue" HHPPACTPYKTYPHI.

B nensx  A(GQPeKTHBHONW  OpPraHW3alMOHHO-METOMWYECKOW  TOMJAEPKKH  CO3JMaHUS U
¢ynkunonuposanusi LlentpoB "Touka pocra" Ha Tepputopum cyobekToB Poccuiickoit deneparuu
PernoHanbHBIM KOOPAMHATOPOM OOECTIEUMBAETCS BOBJIEUEHHUE JAETCKMX TexHomapkoB "Ksantopuym",
LEHTPOB IU(poBoro odpazoBanus aereil "IT-ky6", KIIIOUEBBIX HEHTPOB JOMOJHUTEIHHOTO 00pa30BaHUs
"Jlom HayuyHOM KoJutabopanuu" B nesitenbHOCTh LlenTpoB "Touka pocta" B cnenyromux ¢popmarax:

1. HpOBCI{CHHe COBMCCTHBIX Meponpmm/lﬁ JJIsL 06yqa101111/1xc;1 n negarorudcCKmux pa6OTHI/IKOB
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o011eo0pa3oBaTeIbHBIX OPTaHU3aINid, Ha 06a3e KOTOpbIX co3natorcs LlenTprr "Touka pocra" (oOydaromue
CEMHUHApbl W MacTep-KjacChl 1O BOIPOCaM HCIOJIb30BaHUS OOOPYHOBaHHS, CPEACTB OOYYCHUS WU
BOCIIMTaHHUA; MCTOAUYCCKHUEC MCPOIIPUATHA 110 BOIIpOCaM pa3pa60TKH, COBCPUICHCTBOBAHUA U BHCAPCHUA
porpamMM JOMOJHUTEIBHOTO 00pa30BaHUsI ECTECTBCHHO-HAYYHOW M TEXHUYECKOW HAIPaBICHHOCTH,
opraHu3anvun BHCypO'—IHOﬁ ACATCIIbHOCTHU 06y11a10Lu1/1xc;1; HUHAUBUAYAJIBbHBIC KOHCYJIbTAUWU  IJId
MEeIarOrMYeCKUX paOOTHUKOB, B TOM YHUCIIC B PEKHUME OHJIAIH, 3aHATHS MPOCKTHOW NESATEIHbHOCTHIO;
KOHKYPCHBIE M COPEBHOBATEIbHBIEC MEPOIIPUSATHUS JUIsl IETEU U Ip.).

2. Opranuzanus M y4acTHE B PETHMOHAJIBHBIX U MEKPETHOHAIBHBIX KOH(GEpEeHLHUIX, (ecTUBasX,
¢dopymax mo oOMEHy OINBITOM pPadOThl Ha BBICOKOOCHAIIEHHBIX YYCHHKO-MECTaX, B TOM YHCIE IO
peanu3anuu TNpeaMeTHeIX obmactelt "EcrecTBeHHO-Hay4Hble TpeameThl’, "EcTecTBeHHBIEe Hayku',
"Marematnka u uHpopmaruka", "OOmecTtBo3Hanue u ecrecTBo3Hanue", "TexHomorus", a Takxe
MPOrpaMM JOIOJIHUTEIBHOTO 00pa30BaHusl €CTECTBEHHO-HAYYHON 1 TEXHHUUECKON HalpaBIeHHOCTEH.

3. YuacTue pernoHalbHbIX KOOpAMHATOPOB, npencrtasureneidl Llentpo "Touka pocra" u HMHBIX
LEHTPOB, (PYHKIMOHUPYIOIUX Ha Tepputopuu cyobekta Poccuiickoii dexepauuu, B MEpONPHUATHUAX
®denepanbHOro oreparopa.

['paduk MeporpHusATHi, KBOThl y4acCTHs, COAEPKAHHE U TEXHOJOTUHU IMPOBEICHUS MEPONPUITUN
noBoaarcst denepanbHBIM ONEPaTOPOM JIOMOTHUTEIBHO.

4. OpraHu3anus ¥ y4acTHE B MPOBEACHUU HH(MOPMAIIMOHHBIX KaMIAHUW T10 TOMYJISPU3AIHH
HalMOHAIBHOTO TpoekTa "OOpa3oBanue" Ha TeppuTopun cyonekToB Poccuiickoit deneparuu, B TOM
YHCIe COOBITHAX, MPOBOAMMBIX JUI KOHCYJIBTAIIAOHHOTO COIPOBOXJICHHUS POJUTENICH (3aKOHHBIX
MIPEJICTAaBUTENCH) 00YJArONIMXCS O BO3MOYKHOCTSX JUISI Pa3BUTHS CIIOCOOHOCTEH M TAIAHTOB HMX JIETCH,
npoeCCUOHATLHON OpPUEHTAIMM M YCIEITHOTO OCBOCHUS OCHOBHBIX OOpa30BaTEIbHBIX MPOTPaMM
o0miero o0pa3oBaHusI.

5. Pa3paboTka, yTBEpKIEHHE M pealu3alus CeTeBBIX 00pa30BaTENbHBIX MPOrpaMM C
HCII0JIb30BAaHNEM BBICOKOOCHAILIEHHBIX YUYEHHUKO-MECT, CO3/JaHHbIX B cyObekTe Poccuiickoit denepannu B
paMKax HaluoHanbHOro mnpoekra "OOpa3oBaHue", B TOM YHCIIE€ COBMECTHO C JIETCKUMH TEXHOIApKaMu
"KBantopuym".

6. BoBneuenune oOyuaronmxcsi 0011e00pa3oBaTeIbHbIX OpraHU3aIMi, Ha 6a3e KOTOPBIX CO3/1al0TCs
u ¢pyHkuonupyrot LlenTpsr "Touka pocta", B pa3nuuHbie pOPMBI CONTPOBOXKACHNUS U HACTABHUYECTBA C
HCMOJIb30BAHUEM KaJIPOBBIX PECYpPCOB, 00ECIEUUBAIOIINX PAOOTY BBICOKOOCHAIEHHBIX YYEHHMKO-MECT,
CO3JIaHHBIX B cyObekTe Poccuiickoit denepaiiuu B paMKax HalMOHAJIbHOTO TpoekTa "OOpazoBaHue" ¢
y4eTOM METOAONOrMM (LeJIeBOM MOJENTM) HacTaBHMYECTBA OOydYaloLMXcs JUid OpraHu3alui,
OCYILECTBISIONIMX OOpa30BaTEIbHYI0 JAESITENBHOCTh 10 00I1e00pa3oBaTeNbHbIM, JOTOIHUTEIbHBIM
00111e00pa3oBaTeIbHBIM M IPOTrpaMMaM CpeIHEero mpogecCHOHAIBLHOIO 00pa30BaHUs, B TOM YHCIE C
MIPUMEHEHHUEM JIYUIIUX TPAKTHK OOMEHA OIBITOM MKy 00yJaroIMMuUCs.

Lentpsl "Touka pocta" HCHOIAB3YIOT HHPPACTPYKTYPY U KAJPOBBIE PECYPCHI JETCKUX TEXHOMAPKOB
"KBantopuyMm", co3naBaeMbIx Ha 0a3e 001e00pa3oBaTeNbHBIX OpPraHU3alud, ISl Pa3BUTHS MPOEKTHOMN
nesrenbHOCTH oOydatronmxcs. Ilemarornueckue pabotHuku LlentpoB "Touka pocra" oOecrieuyuBaroT
ydyactue o0OydYarommxcs B MEpONPHUSATHSAX JAETCKHX TexHomapkoB "KBantopuym" ¢ yaaneHHBIM
UCMOJIb30BaHUEM OOOPYJOBaHUS, CPEACTB OOYUYEHHS M BOCHHUTAHUS, a TaKKe NMPUHUMAIOT y4acTHE B
OpraHM3yeMbIX UMM CEMHHAapax Mo JAeMOHCTpaluu 3(h(HEeKTUBHOrO OMbITa peanu3aiui o0pa3oBaTeNbHbIX
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€CTECTBEHHO-HAaY4YHO, TEXHOJIOTUUECKOU " HHBIX HaIPaBJICHHOCTEN cpenu HHBIX
0011e00pa3oBaTeIbHBIX ~ OpraHW3aIlMi, PpACIOJOKEHHBIX Ha TeppUTOpuUH cyObekTa Poccuiickoi
denepanuu.

PernonanpHbIM  KOOpJAWHATOPOM Ha  TeppuTopum cyoOwbekta Poccmiickoit ~ ®Deneparuu
obecrnieunBaeTcs paboTa Mo MOIJCPKKE OOIIe0O0pa3OBaTEIbHBIX OpTraHU3aIUi, MOKA3BIBAIONINX HU3KHE
oOpa3oBaTenbHbIe pPE3yJbTaThl, C HCIOJIb30BAaHUEM HH(PPACTPYKTYpbl M KaJpoBOro oOecrnedyeHus
IenTpoB "Touka pocta" B pa3nuuHbIX Gopmarax (COBMECTHas peanu3aliis 00pa30BaTEIbHBIX IPOTPAMM,
MPOBEJICHUE 00YYAIOIINX MEPOIPUITUNA, CEMUHAPOB, KOHCYJIbTALIUH U TIP.).

ITpu npoBenaeHUM pa3INYHBIX MEPONPUATUN, CBSI3aHHBIX C peaM3alliell HAllMOHAJIBHOIO MPOEKTa
"OOGpa3oBaHue'", HMCIOJB30BAHUEM COOTBETCTBYIOIICH HHGPACTPYKTYPhI, KaJPOBBIX W (DHMHAHCOBBIX
pecypcoB, JOIKHO OBITH 00ECTIEYeHO MX MH(POPMALMOHHOE COMPOBOXKJIECHHE, B TOM YHCIIE B CPEICTBAX
MaccoBod HMHGOpMAIUK, COIMAIBHBIX CETAX, Ha caiTax o0pa3oBaTeNbHBIX OpraHu3aluid C
UCI0JIb30BaHNEM (PMPMEHHON CUMBOJMKH HallMOHAIbHOTO 1poekTa "ObpazoBaHue".

HNudopmanus o6 yuactun Llentpos "Touka pocra" B MepornpusaTusx Hamnpasisercs dOenepansHomy
OTepaTopy B paMKax €XKEKBapPTAIbHOIO MOHUTOPUHTA.

6. Tpe6oBaHus kK puHaHCcOBOMY obecneyeHuto LieHTpoB
"Touka pocta"

O®unancoBoe obecneuenue (yHkuuonupoanus LlentpoB "Touka pocTta" BKIIOUaeT 3aTpaThl B
coorBeTcTBMH ¢ OOmuMH TpeOOBaHMSIMU K ONPEACICHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHUe
rOCy/IapCTBEHHBIX (MYHUIMIANBHBIX) YCIYT B chepe AOMIKOIBHOTO, HauyaabHOro OO0IIEro, OCHOBHOIO
o0miero, cpemHero oOOmIero, CpeaHero MPOoQEeCCHOHATBHOIO  O00pa30BaHMs, JOMOJHHUTEIHHOTO
oOpa3oBaHMs JeTel U B3POCIBIX, IOMOJHUTENHLHOTO NPOGECCHOHATBHOIO 00pa3oBaHUA IS JIUII,
MMEIOIINX WJTU TIOJIYYaroIINX cpeaHee npodeccruonanpuoe o0pazoBanue, MpopecCuoOHAIBHOTO 00yUeHuUs,
OpUMEHSEMBIMH TIpU  pacuere oObeMa cyOcuauu Ha (uHAHCOBOE oOOecledeHue BbIMOIHEHUS
roCy/1IapCTBEHHOI0 (MYHUIIMIIAIBHOT0) 3aJJaHKs Ha OKa3aHHE TOCYJapCTBEHHBIX (MYHUIIMTIAIBHBIX) YCIYT
(BBIOJIHEHHE PAabOT) roCcy1apCcTBEHHBIM (MYHHIIMIIATbHBIM) YUPEXKAECHUEM, YTBEP)KICHHBIMH MPHUKA30M
Munnpocsemenust Poccun ot 20 Hos6pst 2018 r. N 235 1 BK/IIOYAIOIIKMMU B TOM YHCIIE:

- omjary TpyAa HeNaroruyeckux pabOTHUKOB  0O0IIeoOpa3oBaTENIbHOM  OpraHU3aIuH,
oOecneunBaromux ¢pyHkiuonuposanue Llentpos "Touka pocra";

- IpUOOpPETEHNE TOCTATOYHOTO 00BEMa OCHOBHBIX CPEJCTB M MaTepPHAIbHBIX 3al1acoB, B TOM YHUCIIE
pPacxXoAHbIX MaTepUalioB, Jid OOecleueHusl peaau3aluyd 00pa3oBaTEeNIbHBIX IporpaMm B o00BeMe,
HE00X0AMMOM JIJIs1 HETIPEPBIBHOM peann3aiuy 00pa3oBaTeIbHOTO MpoIecca;

- o0ecrieueHre TEKYIIEeH NeATeIbHOCTH O00IIe00pa3oBaTEIbHOM OpraHU3aluh 10 O00ECIeYEHHU0
00pa3oBaTeNBHOrO MpoIiecca.

[Ipu dopmupoBanun Oroxera cyObekrta Poccuiickoit @enepanuu (MECTHOro Orojkera) Ha
OYepeJHOM TOA M IUIAHOBBIM NEepuoJl HEOOXOAMMO MpeaycMaTpuBaTh OIOJKETHBIE ACCUTHOBAHHS B
o0Bbeme, HeoOX0UMOM /il puHaHCOBOTO obecrieueHus pyHkunonuposanus Llentpos "Touka pocra", B
TOM YHCJI€ C Y4ETOM COOTBETCTBYIOIIEH MH/IEKCAIIH.
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7. 3aKnynTeribHble NosIoXeHNs

[Tpu peanuzanuu MEepoONpuUsATHIA B HesX co3ganus U GpyHkiuonupoBanus LlentpoB "Touka pocra"
cyosekt Poccuiickoit ®Denepanuu  oOecnieurBaeT COONIOJEHUE TpeOOBAaHWK aAHTUMOHOIIOJIBLHOTO
3aKOHOJATEIhCTBA M 3aKOHOJIATEIBCTBA O KOHTPAKTHOM cUCTeME B cpepe 3aKyImoK TOBapOB, paboT, yCIyT
JUIsl 00ecredeHus TOCYAapCTBEHHBIX W MYHHUIMITAJBHBIX HYXJ, B TOM YHCJIE B YacTH OOECIeYCHUSs
MOBBIIEHUS J(PPEKTUBHOCTH, WCKIIOYCHUS OrPAHMYEHUS Kpyra IOCTABIIMKOB U IOCTaBJISIEMOTO
000pyI0BaHUs, MOBBIIIEHUS PE3yJIbTATUBHOCTH OCYIIECTBJIICHHS 3aKYIOK, OOCCIIEYCHHS MPO3PAYHOCTH,
MPEAOTBPALIEHUS KOPPYIILMH U JIPYTUX 37I0YNOTPEOICHUH.

[Ipu ocymectBiennn cyobektamu Poccuiickoit denepamuu 3aKymokK TOBapoB, paldOT, yCIyT ¢
[ENbI0 TIPUOOpPETEHUST 00OPYIOBaHMS, PACXOTHBIX MATCPUAIOB, CPEICTB OOYyUEHHUsS W BOCIHTAHUS B
nensx cosnanus Llentpo "Touka pocra" 3a cuer cyocuauu u3 (denepanbHOro O KeTa OroKeTaM
cyobekToB Poccuiickoii ®enepanyu Ha CcO(QUHAHCHPOBAHWE PACXOJHBIX O0S3aTENBCTB CYOBEKTOB
Poccuiickoit deneparuu:

- obecrieunBaeTCsl IEHTPAIM3aAMs 3aKy[OK B MOPSAKE, ONPEICICHHOM IyHKTOM 7 CTatbu 26
@enepanbHoro 3akoHa "O KOHTpPakTHOW cucTeMe B cdepe 3aKymloK, TOBAapoB, PabOT, YyCIyr Juis
o0ecrieYeHnst TOCYIapCTBEHHBIX M MyHUIIMTIAIBHBIX HYX]'";

- IPUMEHSETCS] HAIMOHAIBHBIA PEXHUM B COOTBETCTBUH C TpeboBaHusiMu crtaThu 14 dexepanbHOro
3akoHa oT 5 anpens 2013 r. N 44-®3 "O KoHTpaKTHOM cucTeME B cepe 3aKyloK TOBAPOB, paboT, yCIyr
1151 00ecTeYeHus rOCyIapCTBEHHBIX M MyHUIIMITIAIBHBIX HYX'".

Kpome Toro, mpu OCYIIECTBJICHUH 3aKYINOK cyObekTamu Poccuiickoit denepaniuu TOJDKHBI OBITH
YUTEHBI:

- nonoxeHus: nocranosnenus [IpasutensctBa Poccuiickoit ®denepannu ot 03.12.2020 N 2013 "O
MUHHMAaJIBHOH J10JI€ 3aKyTOK TOBaPOB POCCUHCKOTO MPOUCXOKICHUA";

- nonoxeHus: nocranonnenus [IpasutensctBa Poccuiickoit ®enepaunu ot 03.12.2020 N 2014 "O
MUHUMAaJIbHOM O00s3aTeNbHON J/10JIe 3aKYNOK POCCHMCKHMX TOBapOB M €€ JIOCTHKEHHU 3aKa3uuKoM"
(Bmecte ¢ "llomokeHnmem o TpeOOBaHUAX K COACpKaHUIO U ¢dopMe oTuera 00 00BeMe 3aKyMoK
POCCHICKMX TOBapoB, B TOM YHCJIE TOBAPOB, MOCTABISIEMBIX NPU BBINOJHEHUM 3aKyNaeMbIX paloT,
OKa3aHUU 3aKYyMAeMBbIX YCIYr, OCYHIECTBJIEHHBIX B IENAX JOCTH)KEHHS 3aKa3UMKOM MUHUMAalbHON
00s13aTeNIbHON J0JIM 3aKYIOK, O TPeOOBaHUAX K COAEP KaHUI0 00OCHOBAHUS HEBO3MOXKHOCTU JOCTHXKEHHS
3aKa34UKOM MHHHMAJIBHOW 00s3aTEIBLHON JTOJIM 3aKYMOK POCCHUHCKHX TOBAapOB (B TOM YHCIIE TOBapOB,
MOCTAaBIISIEMBIX TPHU BBIIOJHEHUHU 3aKyNaeMbIX paboT, OKa3aHUM 3aKyIMAaeMbIX YCIIYT) OTAEIbHBIX BUOB,
P OCYILECTBICHUH 3aKYIIOK KOTOPBIX YCTaHOBJIEHBI OTPAHUYEHUS I0ITyCKa TOBAPOB, IPOUCXOIAIINX U3
MHOCTPaHHBIX TOCYAAPCTB, O MOPSIKE MOATOTOBKH U pa3MeIlleHus B eIMHON HH(OPMAIIMOHHON cUCTEMe
B c(epe 3aKynok Takux ordera u obocHoBaHus", "llonoxxeHnem o mopsake, KPUTEPUSAX U MOCIEACTBUU
MIPOBE/ICHUS OLIEHKU BBIMOJHEHUS 3aKa3YMKOM OOS3aHHOCTU JIOCTHKEHUSI MMHUMAJIBHOM 00s3aTelbHOMN
JOJIM  3aKyNOK POCCHUICKUMX TOBapoB (B TOM YHCJIE TOBApOB, IOCTABISIEMbIX IPHU BBINOJIHEHUH
3aKymaeMbIX paboT, OKa3aHHWU 3aKyMaeMbIX YCIYT) OTIENbHBIX BHJIOB, NMPHU OCYIIECTBIECHUH 3aKYIOK
KOTOPBIX YCTAHOBJIEHBI OIPaHUYEHHSI IOMTYCKa TOBAPOB, MPOUCXOASIIUX U3 UHOCTPAHHBIX TOCyaapcTB").
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KOMMJIEKC MEP ("AOPOXHAA KAPTA")

[Ipunoxenne N 1

K MGTO,I[I/ILICCKI/IM PEKOMEHOAAIUAM

no CO3AAHUIKO N PYHKLUIMOHUPOBAHWIO B OBLLIEOBPA3OBATEJIbHbIX
OPIrAHU3ALUAX, PACMNOJIOXKEHHbLIX B CEJIbCKOU MECTHOCTU U MAJbIX

rOPOAAX, LEHTPOB OBPA30BAHUA ECTEC'I:BEHHO-HAY‘-IHOVI,
N TEXHOJTOM'MYECKOWU HAMNMPABJIEHHOCTEWM "TOYKA POCTA™

N | HaumenoBanue meponpusitust | OTBETCTBEHHBI Pesynbrar Cpok
i
Y TBepKICHBI:
- IOJDKHOCTHOE JIUIIO B COCTAaBE
PErnOHAILHOTO
BEJIOMCTBEHHOT'O ITPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3/IaHuE U .
PacniopsnuTtenbHbIit
(GYHKIIMOHUPOBAaHUE [IEHTPOB
" " aKT PErHOHAILHOTO
Touxka pocra";
oprasa
- IOKa3aTesu eATeIbHOCTH .
" " WCIIOJTHUTEIIbHON
uenrpoB "Touka pocra';
BJIACTH,
- tunoBoe [lonoxxenue o PerHORATBHbI | OCYIIECTRISIONIEro He no3guee 31
1. | nestensHocTu Llentpos "Touka yi sHBaps X <2>
W KOOPJMHATOP | TOCYAapCTBEHHOE
pocTta" Ha TEPPUTOPUH rojaa
N yIpaBJICHUE B
cyowsekTa Poccuiickoit
cdepe obpazoBaHus
®Penepaunu
(manee -
- IepeyYeHb .
00111e00pa3oBaTeILHBIX PACHOPATUTCILHBIH
pasor akt POVB)
OpraHu3aIMi, pacroI0KEeHHbIX
B CEJIbCKOW MECTHOCTH U
MaJbIX ropojiax, Ha 6a3e
KOTOPBIX MJIAHUPYETCS
co3nanue LlentpoB "Touka
pocra".
. [Tucemo
PernonanbHbIit
(dhenepabHOTO CormnacHo
CdopmupoBaH U coriacoBa | KOOpIUHATOD,
2. . . orneparopa u OT/ICJIbBHOMY
WH(paCTPyKTypPHBIHN JIUCT benepanbHbIN .
OIIEDATO pacropsIIUTEeIbHBIN rpaduky
patop akt POVB
OOBSBIICHBI 3aKYTIKH TOBAPOB, . N3Bemienus o
Pernonanbhblii He no3fHee |
3. paboT, yCIIyT ISl CO3JaHus MPOBECHUH
" " KOOPIAUHATOP ampens X roaa
LenTpos "Touka pocra 3aKyIIOK
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CdopmupoBaHbl MPOEKTHI . .
" Pernonansusiii | Pacnopsiautensusiii | He nmo3aHee |
30oHupoBaHus LlentpoB "Touka
" KOOPJMHATOP akt POVB amnpens X rojaa
pocrta
[IpoBeieH MOHUTOPHUHT PadOT o opme 25 aBrycra X
10 IPUBEACHUIO TIJIOIIAI0K pME, roja, fauee
" " onpeaensieMoi
lenTtpos "Touka pocta" B . €XKEroHO
Pernonanbusiii | MuHIIpOCBEIIEHUS
COOTBETCTBHE C
KOOPAUHATOP Poccun nnm
METOANYECKUMU
denepanibHbIM
PEKOMEHIalUsIMU
0IepaTopoM
Munnpocenienus Poccun
Hauano pa6ots! LlenTpos Pernonanpusiii | Uupopmanmonnoe | 1 ceHTs16pst X
"Touka pocra" koopauHatop | ocemenne B CMU roja
ExexBapTanbHbIi MOHUTOPUHT Oruer 1 oxTsa6pst X
BBIIIOJIHEHUS TIOKa3aTenen . | ®enepanbHOMY rojia, aajee -
Pernonanbubiit
CO3/aHUA U omeparopy o eKEeKBapTaJIbH
KOOPJAUHATOP
(GYHKIIMOHUPOBAHHUSI LIEHTPOB UTOTaM 0 B TEUCHHE
"Touka pocra" MOHMTOPHHIA 2-X JeT

<2> X - oz nosy4eHust CyoCHInu.

[Ipunoxenue N 2
K MeToandeckuM peKoMeHIaIusIM

MUHUMAIbHbIE MHOUKATOPDBI U MOKA3ATEIN
PEANTU3ALIUX MEPOMPUATUNA NO CO3OAHUIO U ®YHKLUIMOHUPOBAHMUIO
B OBLLUEOBPA3OBATENbHbIX OPITAHU3ALIUAX, PACMNOJIOXEHHbIX B CENIbCKOMN
MECTHOCTU U MAJIbIX TOPOAAX, LEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOWU U TEXHONOMMYECKOW HAMPABJIEHHOCTEM

"TOYKA POCTA"
HanmenoBanue nnaukaropa | MunumManbHOE MuHnmansHOE Meroauka
(moxa3zaTerns) 3HAUEHUE B OJ1 | 3HAUEHUE B TOJ I pacuera
IS MaJOKOMIIJIEKTHBIX | MUHUMAaJIbHOTO
obmeoOpasoBa | 00meodpazoBaTeNb | MOKa3aTeNs B
TEJIbHBIX HBIX OpraHu3aIuil L[EJIOM T10
OpraHM3aLuii, CyObeKTy
HE Poccniickoit
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SIBJISTFOIIIUXCS ®Oenepanuu, B
MaJOKOMIUICKT TOoJI
HBIMH
YucneHHOCTh 00yUaouXCsl
00111e00pa3oBaTENbHOM
OpraHu3aIH, OCBAUBAIOIIUX
JBa ¥ OoJiee yueOHbIX
npeaMeTa U3 uncia Cymma
MpEeIMETHBIX o0nacTen 3HAYEHUI
"EcTecTBEeHHO-Hay4HbIE noKasarelis 1o
npeametsl”, "EcTecTBeHHbBIE BCEM
Hayku'", "MareMaTuka u 300 100 obmeobpazoBa
uH(popmaruka", (Brox TEJIbHBIM
1 |, (B roz OTKpBHITHS -
OO61ecTBo3HAHUE U OTKPBITHS - 50) OpraHHU3aIHsIM,
ecTecTBO3HaHuE", 150) Ha Oase
"Texnonorus" u (UIU) Kypchl KOTOPBIX
BHEYPOUYHOH JIEATEITBHOCTH CO3/1a10TCs
OOIIEMHTEIIEKTyaTbHOU ueHTpsl "Touka
HaIpPaBJIEHHOCTHU C pocra"
UCIIOJIb30BaHUEM CPEJICTB
00y4YeHUsI U BOCITUTAHUS
Ilentpa "Touka pocra" <3>
(uenmoBex)
UucneHHOCTh 00y4aroIuXcs Cymma
o011eo0pa3oBaTeabHOM 3HaYEHUI
OpTaHMU3aINH, OCBAUBAIOIIUX MoKa3aTest 1o
JOTIOTHUTETbHBIE BCEM
0011e00pazoBaTebHbIC 60 30 o0meodpaszoBa
MPOrpaMMbl TEXHUYECKON U TeIbHBIM
2 . (BTOR (B rOI OTKPBHITHS -
€CTeCTBEHHO-HAYUYHOU OpTraHHU3aIHIM,
oTkpbITHs - 30) 15)
HAIpPaBIEHHOCTHU C Ha 0a3ze
UCTIOJI30BaHUEM CPEJICTB KOTOPBIX
0o0y4YeHHUs U BOCTIMTAHUS CO3/1aI0TCA
[lenTpa "Touka pocra" <4> ueHTps! "Touka
(uenoBek) pocta"
Jlons menarorn4eckux
paboTHuKOB 1eHTpa "Touka
pocTa", mpoueamux ooyyeHue
3 |mo mporpamMMam U3 peectpa 100 100 100
MPOrpaMM MOBBIIICHHS
KBaTHpUKauu GeaepaabHOTO
omnepatopa <5> (%)
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<3> Hcnonp30BaHUEe CPEACTB OOOPYAOBAHUS, OOYUEHHUS U BOCIIUTAHUS BO3MOXKHO Ha BCEX YPOBHSX
o0miero o6pazoBaHusi M 1LEJIECO00pa3HO IS peanu3aliil YpPOUHOH M BHEYPOUHOM NEATEIbHOCTH IO
IIpOrpaMMaM €CTECTBEHHO-HAy4YHOM M TEXHOJOTMYEeCKOW HampaBieHHOCTeW. Pacuer mnoka3zatens
IpelycMaTpuBaeT CyMMHPOBAHHE YHUCICHHOCTH OOydaroluxcsi o00I1eo0pa3oBaTebHON OpraHU3alii,
KKIbIH M3 KOTOPBIX 3a/J€HCTBOBAH B OCBOCHMM HE MEHEE IBYX MPEIMETOB, KYypCOB, IHUCLUIUIMH
(Momyneil) ecTecTBEHHO-HAy4YHOHM U TEXHOJOTMUYECKON HampaBlIEeHHOCTEH B paMKax pealu3alud
OCHOBHBIX 00111€00pa30BaTEIbHBIX TPOrpaMM. Y UUTHIBAIOTCS YUEOHbIE IPEAMETHI U3 YHMCIa IPEAMETHBIX
obnacteii "Marematuka u uH(popmartuka", "OOmecTBo3HaHWE M ectecTBo3HaHue", "TexHomorus",
"EctecTBeHHO-Hay4Hble peAMeThl", "EcTecTBeHHbIE HAyKu" U (WJIKM) KypChl BHEYPOUHOU JEATEIILHOCTH,
peanu3yemMble ¢ UCIIOJIb30BaHUEM CpeACTB 00ydeHus u Bocnutanus Llentpor "Touka pocra". B ciydae,
ecni B 001e0o0pa3oBaTeIbHON OpraHU3alny, O0IIas YUCIECHHOCTh O0y4aroIIuXCs MEHbIIE YKa3aHHOTO
3HAYEHUS, 3HAUEHHUE I[IOKa3zaTess [OJDKHO cocTaBisaTh He MeHee 80% oT oOmieil 4YncCIeHHOCTH
00yJaroIuXCs.

<4> B cnyuyae, eciu B 001eo0Opa3oBaTebHON OpraHU3aIii, o0IIasi YHUCICHHOCTh 00yYaronuxcs
MEHbIIIE 3HAYCHMsI, YKa3aHHOTO B IOKa3aTesne 1, 3HaueHue MOKas3aTessl JOJKHO COCTAaBJISATh HE MEHee
20% ot oOmel uyucieHHOCTH oOOy4arommxcsa. JlJigs MaJOKOMIUIEKTHBIX —0OIIe00pa3oBaTeIbHBIX
OpraHu3alMil JTOMyCKAeTCsi OTCYTCTBUE JIMIIEH3MHM HA JOMOJHUTEIHHOE 00pa30BaHUE M PEATM3yEeMbIX
[IporpamMM JOTOJTHUTEIHHOTO 00pa30BaHuUs.

<5> B cootBercTBUM € NMYHKTOM 2 yactu 5 ctatbu 47 denepanpHoro 3akoHa ot 29.12.2012 N
273-®3 "O6 obOpazoBanuu B Poccuiickoii denepanuu’ TMOBBINICHHE KBAUTM(PUKAIMK I1€IarOTHYSCKUX
pabOTHUKOB OCYIIECTBISICTCS HE pEeXe OJHOrO paza B Tpu roja. [loBeimieHWE KBaTH(PUKAIIUU
negarornyeckoro pabotHuka 1eHtpa "Touka pocrta" 3acuMThIBaeTCs MpU HATUYUU JEHCTBYIOIIETO (C
JaThl TPOXOXJIEHUS TMPOUUI0 HE Oonee 3 JeT) YAOCTOBEPEHHS O IMOBBIIICHUH KBATH(DUKALUKN I10
porpaMMaM, COOTBETCTBYIOIIUM HampaBieHHOCTsM Llentpa "Touka pocrta", WiIM MOPOXOXKICHUH
oOydeHus 1o mporpammam (enepanbHOro oneparopa. Takke YIUTHIBACTCS HAIWYHE Y MEIarOrHIeCKIX
pabOTHUKOB yIOCTOBEPEHHI O MOBBIIMICHUH KBalK(UKaIMK 1Mo mporpammam u3 denepalbHOTO peecTpa
00pa30BaTeNbHBIX IPOTPAMM JIOTIOTHUTEIIEHOTO MPOPECCHOHATHFHOTO 00pa30BaHUsI.

[Ipunoxenne N 3
K MeToandeckuM peKoOMeH 1AM

IIepeuenn
00111e00pa30BaTeNbHBIX OPraHU3alni, Ha 0a3e KOTOPHIX
IUTAHUPYETCs co3/laHKe U pyHKIMoHnpoBaHue LleHTpoB oO6pa3zoBaHus
€CTECTBEHHO-HAyYHON U TEXHOJOTUYECKON HAIIPaBICHHOCTEN

"Touka pocra" B roJly B paMkax (hesiepajbHOro MpoeKTa
"CoBpeMeHHas IIKoa" HalmoHaIBHOTO TIpoekTa "O6pa3oBanue”
B (manmeHnoBanue cyobekta Poccuiickoit denepanun)
N | HaumenoBan HanmenoBanue IOpunnuecknii | Yncnenn | ManokoMiuiekTHa
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1/ ue 001eobpazoBaTeIbHON azpec OCTb s (ma/uer,
MYHUIIUTATb | OpraHu3aluy, Ha 6asze | obmeoOpa3oBaTe | 0Oydaro KOJINYECTBO
HOT'O KOTOPOH IIJIaHUPYETCS JIHOM IIUXCS | KJIIACCOB-KOMILIECK
oOpazoBanusi| cosnanue Llenrpa | opranusanuu (1o TOB)
"Touka pocra" yCTaBy)

[Ipunoxenue N 4
K MeToanyeckuM peKOMEeHTalusIM

Tunosoe [lomoxenue
o LlenTpe 0OpazoBaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTUICCKOU
HarpaBjeHHOCTel "Touka pocta" Ha 6a3e <HaUMEHOBaHHE
o011eo0pa3oBaTeabHON OpraHu3alum™>

1. O01me mMoI0XKEHUA

1.1. Llentp oOpa3oBaHMsI €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOH HarmpaBiieHHOCTel "Touka
pocra" Ha 6a3e <HauMEHOBaHHE 00IICO0Opa30BaTEIBHON opraHu3au> (1anee - LleHTp) co3nan ¢ 1enbio
pa3BuTHs y OOy4YarOIIUXCS €CTECTBCHHO-HAyYHOW, MAaTeMaTHYECKOW, WH(POPMAIIMOHHON TPaMOTHOCTH,
q)OpMI/IpOBaHI/ISI KPUTHUYCCKOI'O u KpCaTuBHOT'O MBIIIJICHUA, COBCPUICHCTBOBAHUA HAaBBIKOB
€CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOW HAMPAaBIEHHOCTEH.

1.2. llenTp He sBISETCA IOPUAMYECKUM JIUIIOM W JIEUCTBYET ISl OCTHDKCHHS YCTaBHBIX IIEJIEeH
<HaMMEHOBaHHe OO0IIe00pa3oBaTeNbHON OpraHu3aluu> (najnee - YUpexIeHHe), a TakkKe B IeNsixX
BBITIOJIHEHUS 33J1a4 U IOCTHHXKSHUS TIOKa3aTeNiel U pe3yJIbTaTOB HallMOHAJIBHOTO mpoekTa "Obpa3zoBanue".

1.3. B cBoeit pearenvHOocTH LleHTp pykoBoxactByercss PDenepalbHbIM 3aKkOHOM Poccuiickoit
®enepauun ot 29.12.2012 N 273-®D3 "O6 obpazoanuu B Poccuiickoit denepanun", , IPYTUMH
HOPMAaTUBHBIMU JOKyMeHTamMHM MuHucrepcrBa npocselieHus Poccuiickonn @Penepanuy, HMHBIMU
HOPMAaTUBHBIMU NPaBOBBIMU akTamH Poccuiickoi @enepannu, nporpaMmMond pa3BUTHs <HAaNMEHOBAHHE
00111e00pa30BaTENIbHON OpraHU3alMI>, IUIaHaMH padOoThl, YTBEPKIACHHBIMU YUPEIUTEIEM U HACTOSALIUM
ITonoxxeHneM.

1.4. IleHTp B CBOEH NIEATEIHHOCTH TTOAUYHNHSACTCS PYKOBOJAUTEIO Y UPEXKACHUS (IIUPEKTOPY).

2. Uenwu, 3anaun, pyHkuuu aedareiabHoctu LlenTpa

2.1. OcHoBHOW 1EeNBIO AeATenbHOCTH LleHTpa sBIAETCS COBEPLIEHCTBOBAHUE YCIOBHM Ui
MOBBILIEHUST KauecTBa 00pa30BaHUsl, pacIIMPEHHs] BO3MOKHOCTEM 00ydaroluxcsi B OCBOCHUH yYEOHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HAIPaBICHHOCTEH, IPOrPaMM JOIOJHUTEIBHOIO
o0pa3oBaHMsl €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HAINpaBICHHOCTEH, a TakkKe s MpaKkTHYeCKOU
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oTpaboTKu yyeOHOro MaTepuaia no yueOHsiM npeameram "@usuka", "Xumus", "buonorus".
2.2. 3agayamu LleHTpa sSBIAAIOTCS:

2.2.1. peamu3anus OCHOBHBIX OOIIEOOpa30BATENbHBIX MPOrpaMM MO0 Y4YeOHBIM IpeaAMEeTam
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOH HAampaBIEHHOCTEH, B TOM YHCIE B PaMKaxX BHEYPOUHOW
JeSTeIbHOCTH 00yJaroInXCs;

2.2.2. pa3paboTka W peanu3alis pPa3HOYPOBHEBBIX JOMOJHHUTENIBHBIX 00111€00pa3oBaTeIbHbBIX
MporpaMM E€CTECTBEHHO-HAYUYHOM U TEXHMYECKOW HAMPaBICHHOCTEH, a TaKXKEe MHBIX IPOrpamMm, B TOM
quclie B KAHUKYISIPHBIA TEPHO/I;

2.2.3. BoBJIeYECHHE O0YYAIOIUXCA U MEJarOTHYeCKUX paOOTHUKOB B IIPOCKTHYIO IESATEILHOCTH;

2.2.4. opraHuzanus BHEy4YeOHOW JESITENbHOCTH B KAaHUKYISAPHBIA TepUoOA, pa3paboTka u
peaiv3anMsi COOTBETCTBYIOILMX 00pa3oBaTelbHBIX IporpamMMm, B TOM 4uWcie JJi  Jlarepew,
OpPraHM30BAaHHBIX 00pPA30BATEILHBIMU OPraHU3ALMIMU B KAHUKYJISIPHBIN EPUO/T;

2.2.5. moBblmieHUEe MPOo(EeCcCHOHAIEHOTO MAaCTEpCTBA IENarorudeckux padoTHUKOB lleHTpa,
peaTM3yOIMX OCHOBHBIE U JOMOIHUTEIbHBIC 001Ic00pa30BaTeIbHBIC IPOTPAMMBI.

2.3. LlenTp nmst JOCTUKEHUSI 1I€JIA U BBITIOJIHEHUS 337124 BIIPAaBE B3aUMOJICHCTBOBATD C:
- pa3IMYHBIMH 00pa30BaTEIbHBIMU OPTaHU3ALMSIMU B (POpME CETEBOTO B3aUMOICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsIMU, Ha 0a3e KOTOPhIX co3/aanbl IeHTpsl "Touka pocra";

- ¢ (enepaJbHBIM ONEPaTOpPOM, OCYUIECTBISAIOIIMM (YHKIMH 1O HMH(OPMAIOHHOMY,
METOJIMYECKOMY U OPraHU3allMOHHO-TEXHUUYECKOMY COIPOBOXKIECHUIO MEPONPUSITUNA MO CO3JaHUI0 U
(GyHKIMOHMPOBaHUIO LeHTpoB "Touka pocrta", B TOM YHCIE MO BOMPOCAM MOBBIIMIEHUS KBaTU(PUKAILMH
NeAarornyeckux paboTHUKOB;

- O6y‘{aIOH_II/IMI/ICSI U pOAUTEIAMU (38.I(OHHBIMI/I Hpe)lCTaBI/ITeHHMI/I) o6yqa101unxc51, B TOM YHCIIC C
MPUMECHCHUCM TUCTAHIIUOHHBIX 06pa3OBaTeJ'II>HI>IX TEXHOJIOTHIA.

3. [Mopsinok ympasnenus Llentpom "Touka pocra"”

3.1. PyxoBomutens VYupexIeHUs U34acT JIOKAJIbHBIM HOPMAaTHBHBIM aKT O Ha3HAYCHHUH
pykoBogutens LleHTpa (KypaTopa, OTBETCTBEHHOrO 3a (PYHKIIMOHHPOBAHHWE U Pa3BUTHE), a TAKXKE O
co3nanuu Llentpa u yreepxacnuu Ilonoxenue o nesrenpHocty Lientpa.

3.2. PykoBomutenem Ilentpa MokeT OBITh Ha3HAYeH COTPYAHUK VYUpEXKJACHHUS U3 YHUCIA
PYKOBOJISIIIMX U MEIarOrH4eCKuX PaOOTHUKOB.

3.3. PykoBonurens LlenTpa o0s13aH:
3.3.1. ocymecTBISITh ONIEPATUBHOE PYKOBOACTBO LIeHTpOM;

3.3.2. mpeacTaBiATh UHTEPECH! LleHTpa Mo MOBEPEHHOCTH B MYHULMIAIBHBIX, TOCYJAapPCTBEHHBIX

www.consultant.ru Crpanuna 18 u3 77
HaJaeKHasl IpaBoBasi MOAAEPIKKa


http://www.consultant.ru/
http://www.consultant.ru/

Pacnopsoxenne Munnpocsemenust Poccun ot 12.01.2021 N P-6 JoxkymenT npenoctasien Koncynsrantlmoc
"O6 yTBEepKICHUU METOIMYECCKHX PEKOMEHIALHI [0 CO3JaHHIO U QYHKLIHOHH. . Jata coxpanenus: 27.01.2021

OpraHax peruoHa, OpraHu3alusx AJIs peaau3anuu 1enei u 3aaad Llentpa;
3.3.3. oTunuthiBaThCs nepen PykoBoguTenem YupexxaeHus o pe3ynbrarax padbotsl LleHTpa;

3.3.4. BBINONHAT, WHBIE OOS3aHHOCTH, WPEIYCMOTPECHHBIC 3aKOHOAATEIHLCTBOM, YCTaBOM
Yupexaenus, 10KHOCTHON HHCTPYKIMER U HacToAmuM [lonoxkenunem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocymecTBIATh pacCTaHOBKY KajapoB LleHTpa, mpueM Ha paboTy KOTOPBIX OCYIIECTBISETCS
MIPUKA30M PYKOBOIUTEINS Y UPEKICHHUS;

3.4.2. o COIJIACOBAHUIO c PYKOBOJIUTEIIEM VYupexaenus OpraHu30BbIBATH
y4e0HO-BOCIIUTATENbHBIA Tpoliecc B LleHTpe B COOTBETCTBMM C MLEIsIMH M 3amadamu LleHTpa u
OCYILECTBJIATH KOHTPOJIb 3a €r0 peAIN3aLuei;

3.4.3. ocyuiecTBiIATh NOJArOTOBKY OOYYalOIIMXCS K Y4YacTHIO B KOHKYpCax, OJIMMIIMAJAx,
KOH(EpEeHIHMIX U MHBIX MEPONIPHUATHUSX 110 MPOQIIII0 HAIIpaBICHUH AearenbHocTh LlenTpa;

3.4.4. 1o COrJacOBaHHUIO C PYKOBOJUTENEM YUPEKICHUS OCYIICCTBISATh OpPraHU3alMI0 H
MPOBEJICHUE MEPOIIPUATHH 110 MPO(UITI0 HaNIpaBICHUH JeaTebHOCTH LIeHTpa;

3.4.5. ocymiecTBIATh MHBIE IIpaBa, OTHOCSIIMECA K JeATeNnbHOCTH LleHTpa u He mpoTuBOpevalue
LEeJIIM M BUJAM JIeATeNIbHOCTH 00pa3oBaTeIbHOM OpraHMU3alliy, a TaKXKe 3aKOHOJATeNbCTBY Poccuiickoit
denepanuu.

[Ipunoxenne N 5
K MeToan4ecKuM peKOMEHAALNAM

PEKOMEHOALIUN
Nno NCNoJib30OBAHUIO CTAHOAPTHOIO KOMIMNIEKTA OBOPYOOBAHUA LIEHTPA
"TOYKA POCTA" NPU PEAJIU3ALIMM MPOTPAMM ECTECTBEHHO-HAYYHOMN
U TEXHOJTOTMYECKOW HAMPABJIEHHOCTEW

[lepeueHp craHAapTHOrO KOMILIEKTa 00OpydoBaHus Ay ocHamieHust LlentpoB "Touka pocta"
c(OPMHPOBAH C YUETOM psiJia MPUHIIMIIOB, B TOM YHCJIE:

[TpuHIMII TPEEMCTBEHHOCTH cucTeM 000pyaoBanus. O0opynoBaHUE IJIsl TPOBEACHUS YUEHUUYECKUX
MPAKTUYECKUX padoT SBISETCS OOMUM Il YPOBHEW OCHOBHOTO OOIIEro H CpeIHEro OOMIero
oOpa3oBanus. B cucTeMe HAarISIIHBIX CPEICTB OOYUCHHS M JICMOHCTPAITMOHHOTO 000PYIOBAHUS UMEIOTCS
0a30Bble 3JE€MEHTHI, OOIIMe JUII OCHOBHOTO OOIIEro M cpeaHero obmero oOpasoBanus. Lludposas
nabopatopusi W 00OpyJZoBaHWME OOIIEr0 HAa3HAYEHUS TO3BOJISIIOT 00€CIeurnBaTh JACSITEIHHOCTD
oOydarolmuxcsi Kak B OCHOBHOM, Tak M B CTaplield IIKOJe, a B COBOKYMHOCTH C IU(POBBIMU
naboparopusiMi 1Mo (uznKe, OUONIOTMM U XUMHUHM - IMPAKTHUECKYIO JESTENIbHOCTh B paMKax HM3y4eHHs
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€CTECTBEHHO-HAYYHBIX npeaMeToB B 10 - 11 kimaccax Ha yriryOJIeHHOM YpOBHE.

[MpuHIMO coyeTaHHWs KITACCHMYECKUX W COBPEMEHHBIX CPEICTB HM3MEPCHHH U Croco0OB
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS SIBJICHUI. B cocTaB 000pymoBaHus BXOJST KJIACCHYECKUE CPEICTBA
U3MepeHus (HampuMep: AUHAMOMETPBI, CTPEIOYHbIC aMIIEPMETP U BOJBTMETP) W IM(POBbIE MPHOOPHI
(Hanpumep: LU(POBBIC BEChl, CeKyHAOMep) U naryrku. CoONIOJICHuE ATOro MPHHIMIA UMEeT 0coboe
3HAYCHHE JJIs1 YPOBHS OCHOBHOI'O 00IIEro 0Opa3oBaHMUs, MOCKOIBKY 37€Ch MPOUCXOIUT 3HAKOMCTBO CO
cnocobamMu HM3MepeHHs (U3NYECKUX BEIWYHMH, (OPMHUPYETCS MOHMMAHHE TPUHIMIIOB JCHCTBUS
AHAJIOTOBBIX M3MEPUTEIILHBIX MPUOOPOB W 00ECIIEUMBACTCS MEPEXO/ K HCIOJIb30BAHUIO HHCTPYMEHTOB
1udpoBoi 1abopaTopuu.

[TpuHIMI IPHOPUTETA YUSHHUYECKOTO SKCIEPUMEHTA ISl PEeaM3alui CHCTEMHO-AESITEIIbHOCTHOTO
noxxona. Peanmuzanus CHCTEMHO-IEATEIHHOCTHOTO IOAXO0Ja B OOYYCHHH ©CTECTBEHHO-HAYyYHBIM
npeaMmeraM  0Oasupyercs B TIEPBYIHO Ouepelb Ha BOBJCUCHHH OOYYAarOIIUXCS B TMPAKTHYECKYIO
JESATEIILHOCTh TI0 TIPOBEACHHUIO HAOJIOJCHUN M ONMBITOB. [103TOMY 3HAYUTENIbHAS YacTh HAONIOJCHUN H
OIBITOB, KOTOPBIC B TPAJAMIIMOHHON METOJUKE MPENIarajiuch Kak JEeMOHCTPAIIMOHHBIC, NIEPEHECCHBI B
paspsaa ydeHndeckux padbot. Ciemyer OTMETUTh, YTO B HACTOSIIECE BpeMsl M3ydeHHe (DU3UKU, XUMHH H
OMOJIOTUU B OCHOBHOMW IIKOJIE W Ha 0a30BOM YpPOBHE CTaplliel IMIKOJbI OPHEHTHPYETCS Ha OCBOCHHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, KOTOpPO€ UAET 4Yepe3 pa3BUTHE CIIOCOOHOCTEH YdJalIuxcs
aHAJM3UPOBATh PAa3HOOOPA3HYH) €CTECTBEHHO-HAYYHYIO HH(OPMAIMIO M HUCIOJIB30BATh IMOJy4YCHHbBIE
3HaHUS IS OOBSCHEHHS SIBJICHUHW ¥ IPOLECCOB OKPYKAIOMIETO MHpa; MOHUMATh OCOOCHHOCTH
UCTIOJIB30BAHUSI  METOJIOB  ©CTCCTBO3HAHMS  JUI  TOJYYCHHUS  HAYYHBIX JIAHHBIX; TPOSBIIATH
CaMOCTOSITEITLHOCTh CY)KJICHUH W TIOHMMAaTh POJIb HAYKA W TEXHOJIOTHMYECKUX WHHOBAIMNA B Pa3BUTHU
o0IIlecCTBa; OCO3HABaTh BAXXKHOCTh HAY4YHBIX HCCICIOBAHUW M WX CBSI3b C HAlIMM MAaTepUATbHBIM
OKPY)XCHHEM U COCTOSTHUEM OKpYKaromeil cpeapl. OpueHTaIs Ha eCTECTBEHHO-HAYYHYIO TPAMOTHOCTD
Mpe/roaracT akileHT Ha METOJI0JIOTHIO HAYKH M HAIIPSIMYIO CBSI3aHO KaK C OOIIUM YUCIIOM YYCHUYCCKHUX
ONMBITOB B KypcaX eCTECTBCHHBIX HAyK, TaK U HalpaBICHHOCTbIO WX Ha (OPMUPOBAHUE
CaMOCTOSITENTLHOCTH JICHCTBUI MPU MPOBEACHUN HAOIIOICHUH, U3MEPEHUN 1 UCCIIeI0BaHUH.

Hcnonp30BaHne CpEeACTB HATMSTHOCTH HM Y4eOHOro 0O0OpyIOBaHMS B Y4YEOHOM IpoIiecce
HalpaBJICHO Ha BBIMOJHEHUS CIEAYIOUMX (QYHKUMH: oOecrieyuBaroT Oojiee TMOJNHYI0 U TOYHYIO
nH(popMalro 00 N3y4aeMOM SIBIIEHUU UM O0BEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIIEHUIO Ka4eCTBA
00y4eHHUsI; TOMOTal0T B MaKCUMAaJIbHON Mepe pa3BUTh II03HABATENIbHBIE HHTEPECHI YUAIIMXCS; TTOBBIIIAIOT
YpOBEHb HAIJIAJHOCTH W JIOCTYHHOCTHM OOYYEHHS; YBEIMYMBAIOT OOBEM CAMOCTOATEIBbHOW padOTHI
ydJaluxcs Ha YpPOKE UM BHEYPOUYHOM JAEATEIbHOCTH; CO3JAKOT YCJIOBMs Il  OpPraHM3alUH
MIPAKTUKO-OPUEHTUPOBAHHON NIPOEKTHOW M HCCIEAOBATENBbCKON JEATEIBbHOCTH; JAI0T BO3MOKHOCTh
JOCTYIIHEEe U TIy0)Ke PacKphITh CoJEpXaHHE y4yeOHOro Marepuana, ClocOOCTBYIOT (POPMHPOBAHUIO Y
yUaluXcs MOJI0KUTEIbHBIX MOTHBOB 00YU€EHHS.

Baxueiimeld uactbto ocHamenusi Llentpa "Touka pocta" sBisercs uudposas nabopatopus,
IepeyeHb JaTYNKOB KOTOPOI MO3BOJISET UCIIOIB30BaTh ATY J1a00paTOPUIO MPU U3YYEHUU (PU3UKU, XUMHUU
u Ouonoruu. BeeseHue B MIKOJBHBIN 3KCIIEPUMEHT IM(POBBIX JATYUKOB JUISl PETHCTPALIMU PA3IIMYHbIX
BEJIMYUH M BO3MOXXHOCTH HCIOJB30BaTh KOMIIbIOTEp (CMapT(OH WM IUIAHIIET) AJIi pacdyeToB H
oopMieHHsT Pe3yNbTaTOB OMBITOB, MO3BOJISIET NEPEHTH HA HOBBIM KaYyeCTBEHHBI YPOBEHb MPOBEICHHUS
W3MEPEHHH, YITPOCTHB MPOIIECC M3MEPEHUHN U MOBBICUB X TOYHOCTD. [losiBIIeHne UG POBBIX TEXHOJIOTHI
B J1a00paTOpHBIX paboTax MOBBIIIAET UX AKTYAJbHOCTh U MPUBJIEKATEIbHOCTh B COZHAHHH COBPEMEHHOTO
IIKOJIbHUKA, YCUJIMBAaeT HATJSAHOCTh KaK B XOJE ONBITOB, TaK M Npu o0paboTKe pe3yabTaToB C
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HCIIOJIb3OBAHUECM IIPOrpaMMHBIX CPCACTB. I[JISI OKCIICPUMCHTOB 110 OMOJIOTUH W XHMHUH 3TO SBISCTCS
3HAYUMBIM IIEPEXOJO0M OT KAYECCTBCHHBIX Ha6J'IIo,HeHPII>i 1 OIIBITOB K KOJIMYECCTBEHHBIM SKCIICPUMEHTAM.

Hcnons3oBanue mUQPPOBO 1ab0paTOpuu CYIMIECTBEHHO H3MEHSET MOAXOABl K TPOBEACHHUIO U
JI€MOHCTPALIMOHHBIX, U YUEHUYECKUX OMBITOB:

Hcnonbp3oBanue I_II/I(prBBIX JaTYUKOB B Ka4CCTBC HUSMCPUTCIBbHBIX HWHCTPYMCHTOB H3MCHSACT
IMoAXOAbI K IPOBECACHUIO IIPAMBIX I/ISMepeHI/Iﬁ (1)I/ISI/I‘I€CKI/IX BCIINYHH.

TpaguIIMOHHO B KauecTBE CPEJICTB H3MEPEHUS HCIOJIb30BAIUCH IPOCTEHIINE HHCTPYMEHTBI
(pplya’kHBIE BEChl M PA3HOBECHI, MEH3YypKa, IMHAMOMETp, TEPMOMETpP) U CTPEIOYHbIE IPUOOPHI
(amImiepMeTp U BOJIBTMETD).

Hcnonb3oBanue LII/I(i)pOBBIX AAaTYUKOB IMO3BOJISICT HA COBCPHICHHO APYIrOM Ka4Y€CTBECHHOM YPOBHC
IMPOU3BOJUTE HU3MCPCHUA BPCMCHHU, PACCTOSAHUSA, UMETb BO3MOXHOCTbH PETrUCTPHUPOBATL U Ha6JIIO[[aTB
HU3MCHCHUC BO BPCMCHHU TAKUX BCJIMYUH KAaK TEMIIEPpATypa, SJICKTPUUCCKOC HAIIPS)KCHUC, CHUJIda TOKAa U T.I.

OTH BO3MOXKHOCTH TIO3BOJIAIOT, HAIIPUMEpP, Ha ypOKax (PU3UKU C BBICOKOW TOYHOCTHIO M3MEPHTH
MIHOBEHHYIO CKOpPOCTb Teja, JIBHXKYIIEroCsS HEpPaBHOMEPHO, HAOII0AaTh B JWHAMMKE IPOLECC
JJIEKTPOMArHATHOM WHIYKIMM, BO3HMKHOBEHHWE W W3MEHEHHE HWHIYKIHMOHHOIO TOKA, HCCIIEI0BATh
M3MEHEHUE TEMIIEPATyphl C TEYCHUEM BPEMEHHU B IIPOLECCE YCTAHOBIIEHUS TEIJIOBOTO PABHOBECUSA U T.J.

Ha ypokax Ouonorum mnosiBISETCS BO3MOXHOCTb IOJYYUTh KOJIMYECTBEHHbBIE JIAaHHBIE IIPU
IIPOBE/ICHUMU OIBITOB, HAaIpUMeEp: NpU ONpeAeseHUH (aKTOpPOB, BIHUAIOLIMX Ha CKOPOCThb Ipolecca
¢dorocuHTE3a, NMPH W3YYECHUH JIBIXaHUS KOPHEH M JHMCTHEB, NMPH HCCIEIOBAHUM YCIOBHHA MPOPACTAHHS
CEMSH U T.J.

Ha ypokax XxuMuu Ha KOJIMYECTBEHHBIM YPOBEHb MEPEXOMAAT MPAKTHUYECKUE PAaOOTHI MO M3YUYCHUIO
mpoliecca 3JEKTPOJIN3a, HCCIEAOBAHUE HK30TEPMUUYECKMX W HHAOTEPMUYECKUX pPEAKUUN, TETIOBOTIO
s dexra roperus torusa U T.J. C UCMOIB30BaHUEM TPAJAUIIMOHHBIX "aHAJIOTOBBIX" CPEACTB MOJOOHbBIE
WU3MEpEHUs] BBINIONHUTH HEBO3MOXKHO. OpHako, mMpu Tmepexoae Ha MUPPOBYIO JTabopaTopurd B
TEeMAaTUYECKOM IIJITAHUPOBAaHUU HEOOXOJMMO MPEAYCMOTPETh IOTOJHUTEIBHOE BpeMs ISl OOydeHHs
paboTe ¢ maTyrKamu, BKIO4Yas COOpKY SKCIIEPUMEHTALHON YCTAHOBKH C IaTYMKaAMU, CHATHE MOKAa3aHHMA
C DKpaHa KOMIIbIOTEPA, ONPEACIICHUE MTOTPEIIHOCTEN N3MEPEHUI.

Jis paboThl ¢ MUGPOBBIMU JTaTUMKAMHU HCHOJB3YETCS CIIELUAIbHOE MPOrpaMMHOE OOecledeHue,
YCTAaHOBJIEHHOE Ha KommbioTep. JlJis KOMMYyHHMKaluu HUQPPOBBIX JaTYUKOB, 3allUCU M XPaHEHHUS
uHpOpMalY, MOITYYeHHOH € MX MOMOINBI0, IU(poBas J1abOpaTOpHs HCIOJIB3YEeTCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOJAMMBIM YCTaHOBJIEHHBIM ITPOTPAMMHBIM 00ECIIEUEHHEM.

Hcnonb3oBaHue KOMIBIOTEPHOH (OPMBI PEruCTpaliMM TOJTYYEHHBIX 3HAYEHUH U TOCTPOECHHUS
rpaduKoOB U3MEHSIET MOAX0/IbI K 0(hOPMIICHUIO JTa0OPATOPHBIX U MPAKTUYECKUX PabOT 00yJaroIIMMHUCS.

JlaHHbIe, MOyYEeHHBIE TIPU MOMOIIU MU(PPOBBIX JATUUKOB, BHOCATCS B AJIIEKTPOHHBIE TAOJIHUIIBI, YTO
IMO3BOJIACT CTPOHTH r‘pa(bmq/l 3aBUCHUMOCTEN HCCIICAYEMBIX BCJIIMYMH Ha 3JKpaHE KOMIIBIOTEpPA. Ha
OCHOBaHUU ITHX IpaUKOB AENaTh BHIBOJBI O XapaKTepe 3aBUCIMOCTH BETUYHMH OT BPEMEHH WIH JIPYTHX
mapameTpoB. Ha yrmyGneHHOM ypoBHE TIienecooOpa3Ho o0ydaTh MPOBOAUTH ANIPOKCHMAITUIO
BBIOpAHHBIX TOYEK UTOTOBOM TpadudecKoi 3aBUCUMOCTBIO.
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OTH HOBBIE BO3MOXXHOCTH IO3BOJISIFOT aBTOMATH3UPOBATh PYTHHHBIC MPOLEAYPHI 3aIlOTHCHHS
TaOJIUII, BBIIIOJIHEHUE OJHOTUIIHBIX pacuyeToB, mocTpoeHus rpadukos. Lludposas porokamepa nossossier
cororpadupoBaTh COOpaHHYIO SKCIEPHUMEHTAIBHYIO YCTAaHOBKY M MpPHUKpenuTh (oTorpaduio B
ANIEKTPOHHBIN 0TYeT. TakuM 00pa3oM, OCYILECTBIISETCS MePexo/] K O(OPMIICHUIO 3JIEKTPOHHOTO OTYETa O
IPOJIETTAHHOM SKCIICPUMEHTE, IPOSKTHOW HIIM MCCIIeI0BATEIbCKON paboTe.

B03MOXHOCTh HCIIOJIb30BAHUSI BUICOHAOIONCHHS 3@ MPOLECCOM BBIMOJHEHUS MPAKTHUCCKHUX
paboT 00yUarOIIMMUCS U3MEHSET IMOAXO/IbI K OLICHUBAHUIO PaboT.

DNEKTPOHHBI OTYET O MPOJENAHHON TPAKTUYECKOW pabdOTe MOXKET  CONPOBOXKIATHCS
NpUKpeIuieHHOH  (oTorpadueil, KoTopas TO3BOJSIET  OICHHMBATh  MPABUIBHOCTH  COOpaHHOM
IKCIIEPUMEHTAIBHON YCTAHOBKHM, OOJiee MOJHO OINpPEIEISATh IOJHOTY WM NPAaBHIBHOCTH IPOJEIAHHOTO
WCCIICIOBAHMSI, aHAIM3UPOBATh JIOCTOBEPHOCTH IMPEACTABICHHBIX AIKCIEPHUMEHTAIBHBIX JaHHBIX. [Ipu
OJTHOBPEMEHHOM BBIIIOJTHEHUH Pa3sHBIMH TIPyNIaMyd OOYYaIOIIMXCS Pa3HbIX HCCIENOBATEIbCKUX paldoT
11eJ1IecO00pa3HO UCIOJIB30BAaTh BUAEO3ANNCh BCETO X0Aa padoT. B 3ToM ciydae oneHMBaTBhCS MOTYT HE
TOJIBKO TPEJMETHBIC pe3yJbTaThl, CBS3aHHBIE C MPOBEJCHWEM KOHKPETHOT'O JKCIIEPHMEHTa, HO U
KOMMYHHUKATHBHBIE M PETYJSTHBHBIC NEHCTBUA: IUIAHUPOBAaHHE pabOTHI, OTCISKMUBAHUE XO0Ja padoTHI,
KOppeKLus IUlaHa padoThl, KOMMYHHKAIMS B COBMECTHOW NESTENbHOCTH, HAJIMYUE (WM OTCYTCTBHUE)
KOH(JIMKTOB U CLIOCOOBI UX PEIICHHUS.

Hcnonb3oBanue nu¢poBbIX J1a00paTOPUil CYIIECTBEHHO PACIIUPSAET CHEKTP BO3MOXHBIX OIBITOB U
UCCIIEIOBaHUM, 0COOEHHO 3TO KacaeTcsl U3y4yeHus: OMOJIOrMH U XUMUH.

Pacmmpenue cnexkrpa BO3MOKHOCTEM MOXHO MNPOWIIIOCTPUPOBATh HA IPUMEpPE HU3y4YEHUs
AJIEKTPOMAarHUTHOM MHIYKIUU B Kypce ¢u3uku. [Ipm HCHOIB30BaHUU CTPEJIOYHOrO amIiepMeTpa
TPAJULMOHHO HAOMIOJA0T JMUIb (AaKT BO3HUKHOBEHHUS WHAYKIMOHHOTO TOKa B IPOBOJHHUKE U
M3MEHEHUE €ro HaIpaBJIEHUS MpPU HM3MEHEHHM CKOPOCTH BHECEHHUS MAarHuTa WM €ro IOJSIPHOCTH.
Hcnonb3oBanue nu¢ppoBOro JAardyvka IMO3BOJSAET MNONy4uTh ocumwmiorpammy OJC  MHAyKuuW,
BO3HUKAIOIIEH B KaTylIKe, IPU MpOJeTe 4Yepe3 Hee MarHuTa. DTO IMO3BOJSET CPaBHUBATh 3HAUECHUS
MakcuManbHbeIXx JOJIC mpu mposere depe3 KaTymIKy MarHUTa C pa3HbIMM CKOPOCTSIMH M C pa3HOU
MOJIIPHOCTBIO, aHAJIM3UPOBATh BMJI MOJYYEHHOW 3aBHCHMOCTH, KOHCTPYMPOBATh SKCIIEPUMEHTAJIbHBIE
3aJ1a4M 110 U3YYEHUIO DJIEKTPOMATHUTHON UHAYKLIHH.

[udposas mabopatopusi MO3BOJSIET OPraHU30BaTh MPOCKTHYID U YYEOHO-MCCIIEIOBATEIBCKYIO
JeSITENIbHOCTh IIKOJBHUKOB KaK B paMKaxX YPOKOB, TaK M BO BHEYPOYHOW JesATeNbHOCTH. Hamuuwue
pa3HOOOpa3HbIX IUGPPOBBIX JAaTYUKOB JaeT BO3MOXKHOCTh HPOBOJAUTH CaMble pa3HOOOpa3HbIe
UCCIIEIOBAHMs, OMUPasCh Ha HHTEpechl oOydammuxcs. B kadecTBe mnpuMepa MOXKHO MPHUBECTH
MCCIICIOBAHMSI YKOJIOTUYECKON HANpPaBJICHHOCTH TI0 BBIABICHHUIO (DAaKTOPOB 3arps3HEHUS OKPYXKAroIei
Cpelbl, U3YYECHUIO SKOJOTHYECKOrO COCTOSIHUS TOMEIICHMH HIKOJBI, MOYBBI, BO3AYyXa B HACEICHHOM
nyHkrte u T.1. MccnenoBarenbckue pabOTHI ¢ HCIONIB30BaHUEM HU(PPOBBIX MAaTYUKOB IEJIECO00PA3HO
npeniarate yyammmces 10 - 11 kmaccoB B paMkax 00s3aT€NbHON JUIsi HUX MPOEKTHOW JESTEIbHOCTH.
Brimongenne Takux IIPOCKTOB ABJIACTCA OCHOBAHUEM JJII OICHKH HE TOJIBKO YPOBHA C(bOpMI/IpOBaHHOCTI/I
MPEIMETHBIX PE3YJIbTATOB, HO UTOTOBOM OIIEHKH JOCTHIKEHUSI METAlpPEeIMETHBIX PE3yIbTaTOB O0YUCHUS:
KOMMYHHKATHBHBIX (KOTOPBIC OIIEHWBAIOTCS KakK B IpoIlecce MpOBeIeHUS padOThl, TaK W B IpoIiecce
3aIUTHI MPOEKTA WM UCCIICOBAHMS) U PETYISITUBHBIX (KOTOPHIE OIIEHUBAIOTCS B TIPOIIECCE BHIMOTHEHUS
MIPOEKTA).

OCHaH_[eHI/IC AJI U3YUCHUA (I)I/IBI/IKI/I MMpEaACTaBJICHO B BUIC 060py,[IOBaHI/I$I AJId ACMOHCTPAalIUOHHBIX
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OIBITOB U OOOPYHAOBaHUS Ui JIAOOPATOPHBIX pPabOT M YYEHHUYECKUX OIBITOB, BKIIOYAs OOIIYIO JUIS
€CTECTBEHHO-HAyYHOIr'0 LUKJIa HHU(POBYIO J1AOOPATOPHIO, a Takke LU(poBYyro aboparopuio no ¢usuke
(KaK TOTOHUTENBHBINA JIEMEHT AJISl YIITyOIeHHOTO N3YUeHUs (PU3HKH).

JleMoHCTpallMOHHOE 000pYJOBaHHE OOECIeYyuBaeT BO3MOXKHOCTh HAOMIOACHUS OOJIBLIIMHCTBA
M3y4aeMbIX SIBJICHUM, TPOLIECCOB U 3aKOHOB. JTO BO3MOXXHO MPHU ONTUMAJIBLHOM COYETAHUU aHAJIOTOBBIX
1 uPOBBIX CPEICTB HAONIONCHHUS, aHAIU3a U3MepuTenbHON nHbopmanuu. Tak, Hanpumep, 1 Kypca
(U3UKM OCHOBHOM IIKOJIBI €CTh BO3MOXKHOCTH JIEMOHCTPAIIMHM KJIACCUYECKUX JIEMOHCTPAIMOHHBIX
SKCIIEPUMEHTOB: MajieHue Teid B TpyOke HbioToHa, neMoHcTpauus AecTBUS aTMOC(EpPHOTO TaBiCHMUS,
3akoHa [lackans, u3MeHeHHUs] 00beMa TeN MPU HArpeBaHUU (OXJIAXKJICHUH), MPUTSHKCHUS MOJICKYT U T.1.
Habop mo snextpocraTHke naeT BO3MOXKHOCTb JAEMOHCTpPALMU JJIEKTPU3ALMU TeJl, 3aKOHA COXPAHEHUS
3apsjia, TUHUN HAMPSHXKEHHOCTH JIEKTPUYECKOTO TOJIS M T.JI. U MOKET MCIIOJIb30BaThCs Kak § Kilacce Mpu
M3YYEHUHU AJIEKTPOMArHUTHBIX SIBJICHUM, Tak U B 10 Ki1acce Ipu U3y4eHHUH JIEKTPOCTATUKH.

[Ipy mpoBenEeHUU JIEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COONIONAThCS TpPeOOBaHUS K UX
HATJSITHOCTU (SICHAsi M TIOHSATHAsl MOCTAHOBKA OIBbITA), BHIUMOCTH JJIsi BCEX ydaluxcs Kiacca (mpu
HAIMYUW MEJIKHAX JEeTallell MCIOJIb3YeTCs WX YBEIMUYEHHOE M300pakeHHWE IMPHU IMOMOINU BeO-KaMepsl),
AMOIMOHAIBHOCTH U, 10 BO3MOKHOCTH, 3aHUMATEIILHOCTH (JICMOHCTPAIIMOHHBIH OTIBIT TOJKCH BbI3bIBATh
WHTEPEC YJaIluXcsl, CO3/1aBaTh MOTHUBALIUIO K U3yYEHUIO MPEAMETa) U YOSAUTEIHbHOCTH (ITOKA3hIBATH TOT
3¢ dexT, Ha JEMOHCTPAIIUIO KOTOPOTO OH OBLIT HAIIPaBJICH).

OpHako peanuzanusi JESTEIFHOCTHOIO TOJAX0Ja B OOYYeHHH (HU3UKE IEPEHOCHT aKIEHT C
JEMOHCTPALIMOHHOTO JKCIIEPUMEHTa Ha YydeHHuYeckuid. Hampumep, mo MeXxaHUKE UCCIIEeOBaHHE
KHHEMAaTUYCCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JWHAMUKH, KOJICOATCIBHBIX IBIKECHUH IEPCHECCHO B
YUYEHUYECKUI OKCIIEPUMEHT C COOTBETCTBYIOHIMM HabopoMm oOopynoBanus. [lpu usydenun
ANIEKTPOJAMHAMUKM JIabopaTopHOe 00OpYyAOBAaHHME IMO3BOJISIET MCCIENOBAaTh HE TOJBKO 3aKOHBI
MIOCTOSIHHOTO TOKAa, HO C UCIHOJb30BaHUEM KOMIIBIOTEPHOTO ocuuiuiorpada mo3BoisieT npoHadIo1aTh U
UCCIIEIOBaTh dJIEKTPUYECKHWE IEeNU IEePEMEHHOr0 TOKa, OJOK JMOJOB TIO3BOJIIET HCCIEA0BATh
BOJIbTAMIIEPHBIE XapaKTepUCTUKU auoaa. llpu wu3ydeHun onTuku mnaboparopHoe 00OpyHAOBaHUE
MO3BOJIIET M3YYUTh 3aKOHBI TEOMETPUUYECKOM ONTUKHU (MPEJOMJIEHHE CBETa B TMONYUWIHUHIpPE H
MOJIyueHHue W300paKeHUsT B JIMH3aX) W TMPOHAOIIOAATh OCHOBHBIE SBJICHHUS BOJIHOBOW OINTHKH
(MHTEpPEPEHIINS U TOJSAPU3ALINS ), UCCIEA0BATh TUPPAKINIO CBeTa (TU(pPAKIIMOHHAS PEIIETKA).

B cooTBercTBMM ¢ TMpeIMETHBIMM pe3yiabTaTaMu oOyueHHs ¢u3uke o0opyaoBaHUE s
YUEHHYECKUX OINBITOB O0ECredyrBaeT MpPOBEACHHE CIEAYIOIIUX TUIIOB paboT, CrpyNMnUpOBaHHBIX IIO
BHJIaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKOW NMPUHAIIEKHOCTH:

1. IlpoBeneHue npsiIMbIX U3MEPEHUN (PU3NYECKUX BEIMUYUH (M3MEpEHUE MAcChl, 00beMa KUIAKOCTH,
TeMIepaTypbl KHUJIKOCTH, CUJIbI, CUIIBI TOKA, HAMPSHKEHUs) C UCHOJIb30BAaHUEM aHAJIOTOBBIX U IHU(POBBIX
prOOpOB.

2. IIpoBepka 3aJaHHBIX MPEINOI0KEHUH (MpsIMble U3MEpPEeHUs (PU3UYECKUX BEJIWYMH U CpAaBHEHHE
3aJlaHHBIX COOTHOIIEHMH MexJay HuMu). Hampumep: mnpoBepka ycioBHUH IUIaBaHUS TeN, YCJIOBHM
paBHOBeCHs pbluara U OJOKOB, 3aKOHOMEPHOCTEH MOCIIE0BATEIILHOTO M MapajUIeTbHOTO COETUHEHUS
ITPOBOJIHUKOB U T.[I.

3. Pacuer no NOJIy4eHHBIM pe3ysbTaTaM NpPsSMbBIX MU3MEPEHUH 3aBUCHMOrO OT HMX IapaMmerpa (B
OCHOBHOM mIKoJIe) U KocBeHHble u3MepeHust (B 10 - 11 knaccax). Hampumep: yckopeHue Tena mpu

www.consultant.ru Crpanuna 23 u3 77
HaJaeKHasl IpaBoBasi MOAAEPIKKa


http://www.consultant.ru/
http://www.consultant.ru/

Pacnopsoxenne Munnpocsemenust Poccun ot 12.01.2021 N P-6 JoxkymenT npenoctasien Koncynsrantlmoc
"O6 yTBEepKICHUU METOIMYECCKHX PEKOMEHIALHI [0 CO3JaHHIO U QYHKLIHOHH. . Jata coxpanenus: 27.01.2021

PaBHOYCKOPEHHOM JIBW)XCHHH, YCKOPEHUE CBOOOIHOTO MAJeHUS, KECTKOCTh MPYKHHBI, KOIPPUITUCHT
TPEHUS CKOJILKCHUS, MEXaHW4YecKast paboTa ¥ MOIIIHOCTH | T.JI.

4. HaGmoneHue sIBICHUH M MOCTAaHOBKA OMNBITOB (HA Ka4eCTBEHHOM YPOBHE) MO OOHAPYXEHHIO
(bakTOpOB, BIUAIOUIMX HAa NIPOTEKAaHUE AAHHBIX ABIeHUNA. Hampumep: npsMoiauHelHOe pacnpocTpaHeHue
CBETa, IUCIEPCHs CBETA; N3yYCHHE CBOWCTB M300PaKEHUS B TUNIOCKOM 3€pKaJie | T.II.

5. HccnenoBanue 3aBUCUMOCTH OIHOW (DU3UYECKON BEIMYMHBI OT JIPYrOM C MpeacTaBiIeHHUEM
pe3ynbTaToB B BUAEC Tpaduka W pacueTa HCKOMOro mapamerpa. Hampumep: 3aBUCHMOCTH IyTH
PaBHOMEPHO JBHKYIIErocs Tella OT BPEMEHU JIBWDKCHHS Teja, CHJIbl TPEHUS CKOJBKEHHUS OT CHJIBI
HOPMAJIBHOTO JIaBIICHUS, KadecTBa OOpaOOTKU MOBEPXHOCTEH TEN M HE3aBUCUMOCTU CHUJIBI TPEHHS OT
IJIOMIAINA COTIPUKOCHOBEHHMS TEJI; CHUJIbI YIIPYTOCTH OT YIJWHEHUS MPY>KUHBI, BHITATKUBAIOIIEH CHIIBI OT
o0BeMa OTPYKCHHON YacTH TeJla U OT TUIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT
rI1yOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO U T.J.

JlabopaTopHoe 000pynOBaHHE OOECMEYMBAECT CAMOCTOSITEIBHBIM YUYEHUYECKUH HKCICPUMEHT,
KOTOPBIM MOXXET UMETh pa3iudHble (Gopmbl: (POHTANBHBIN SKCIepUMEHT ((POHTANIbHBIE OIBITHI U
nabopatopHbie paboOThI), pabOTHI MPAKTUKyMa, Yy4eOHO-HCCIICIOBATCILCKHE pPAOOTBI W MPOSKTHI
AKCIIEPUMEHTAIbHOr0 Xapakrepa. [Ipu 3ToM HOPMAaTHBHO-00S3aTENBFHBIM BHE 3aBHCHUMOCTH OT YPOBHSI
n3ydeHus: ¢Gu3uku (0a30BBI WM yriyOJCHHBI) W 00pa3oBaTEIbHOM MPOTpaMMbl (OCHOBHAS HIIH
CpenHsisi IIKoNa) sBiseTcs (POHTAIBHBIM dSKcrepuMeHT. MIMeHHO mocpenacTBoM (GPOHTAIBHOTO
HKCIEPUMEHTa JIOCTUTAIOTCS MPEAMETHBIE PE3yJIbTaThl IKCIIEPUMEHTAIBHOTO XapakTepa, a YJaluliMHCs
OCBAaMBAIOTCSl CIOCOOBI JCMCTBMIA, COOTBETCTBYIOIIME YKa3aHHBIM BBIIIE MATH THIAM pPadoT.
JlaGopaTOopHBIi MPaKTHKYM LIeJIeCO00pa3eH TOIBKO MPH yriIyOJICHHOM YPOBHE H3YUEHUS MpPEIMETa.

OnTuManbHBIM ISl JOCTHIKEHHS 1elei TpoBeleHHs (DPOHTATBLHOTO JKCIEPUMEHTA SIBISETCA
MpeACTaBICHUE JabOpaTOPHOTO OOOPYAOBAHHUS M MATEPHAIOB B BHUAC TEMATUUYECKUX KOMILJIEKTOB I10
MEXaHHKE, MOJICKYJISIPHON (HU3UKe, DIEKTPUYECTBY U ONTHKe. VICmoib30BaHWE TEMAaTUYECKUX
KOMILUIEKTOB CIOCOOCTBYET (OPMHPOBAHHUIO TAKOTO BAXKHEHIIETO YMEHHUs, KaK IMOJ00p Yy4alluMUCs
000pyIOBaHUSI B COOTBETCTBUH C IEIbIO UCCIEIOBAHMS U3 H30BITOUHOW HOMEHKIIATYPHI MPEATIOKEHHOTO
KOMIUIEKTa; MO3BOJIIET MPOBOAMUTH SKCIIEPUMEHTAIBHYIO paboTy Ha J1I0OOM 3Tane ypoKa; YMEHbIIAaeT
TPYIOBBIE 3aTPaThl YYUTENS MPHU MOATOTOBKE K YpOKaM, MOCKOJbKY HE TpeOyeTcsi MepeKOMIIOHOBKa
000py/10BaHUs B COOTBETCTBHUH C 3a/1adaMH KOHKPETHOTO YPOKa.

HpI/I IJIAaHUPOBAHUUN TIPAKTHUYCCKUX pa60T BAXKHO HMMCTb B BUAY, UYTO HNPCIMCETHBIC PC3YJIbTATHI
OKCIICPUMCHTAJIIBHOTO XapaKTe€pa MOryT OBITE OCBOCHBI TOJILKO npu OINTHMAJIBHOM COYCTaHHUU
KpPaTKOBPEMCHHBIX (I)pOHTaJIBHBIX OIIBITOB U OAHOYACOBBIX J'Ia60paTOpHLIX pa60T.

Baxxnoe 3HaueHue uMeeT TOT (akT, 4YTO B cOoCTaB (POHTAIBHOIO OOOPYJOBaHMSI HapsLy C
aHAJIOTOBBIMU BXOJAT U IU(POBBIE CPEICTBA U3MepeHUs. K HUM OTHOCATCS 3J€KTPOHHBIN CEKYHJIOMED C
JaTYNKAMHU, DJIEKTPOHHBIE BECHI M JTaTYMKHU LUPpoBoil Jaboparopun. Takum oOpa3oM, Npu NpOBEACHUH
(pPOHTATIBHOTO KCIEPUMEHTa B OCHOBHOW IIKOJI€ YUYEHUKH 3HAKOMSATCS C 3JIEKTPOHHBIMU CIOCOOaMH
W3MEPEHHI Y BBIYMCIICHUM.

brnok obopynoBanus A y4eHHYEeCKHX paboT mo ¢uszuke cpopMHpoBaH Ha Oa3e mNepedHs
000pyIOBaHUS Ul MPOBEICHUS OCHOBHOTO T'OCYZAapCTBEHHOTO SK3aMeHa 1o ¢msuke. Mcmonp3oBanue
npubOpoB W OOOPYAOBAaHHUS C €AMHBIMU JJIS BCEX OOYYAIOUIMXCA XapaKTePUCTUKAMHU I103BOJISET
CTaHJAPTU3UPOBATH TPOIETYPHl BHITOTHEHHS KCIIEPUMEHTAIBFHBIX 3aJaHUid Ha dK3aMeHe M 00eCTIeunTh
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HA/IKHYIO OLIEHKY Pe3yJbTaTOB Ha OCHOBAaHUH HKCIIEPTHOM MPOBEPKU OTBETOB oOyuaromuxcs. [Ipu sTom
OCHOBAaHMEM /IS BBIBOAA O MPABWIBHOCTU MPOBEIEHUS JAaHHOIO OIbITa SIBISAIOTCS PE3yJIbTaThl,
MOJTyYCHHBIE YYAIIUMUCS TOCPEACTBOM IPSIMBIX U3MEPEHUH 3a1aHHBIX (PU3MUECKUX BEINYHH.

HaGop nns mpoBeieHHsT OCHOBHOIO TOCYAapCTBEHHOTO SK3aMeHa O0ecleyuBaeT pa3paboTKy
HECKOJIbKMX OJHOTUIHBIX 3aJaHUi NpHU HCIOIB30BAHUM OJMHAKOBOTO OOOPYIOBaHHS C pa3HBIMU
XapaKTepUCTHUKaMHU. DTOT MOJXOJ LEJIecOo00pa3HO HCIOJIb30BaTh M HpPU NPOBEACHUM (POHTAIBHBIX
OTBITOB ¥ JTabopaTOpHBIX padoT. Hampumep, npu npoBeeHUN UCCIEIOBAaHHUS 3aBUCUMOCTH CHJIBI TOKA OT
HANpPsDKEHUS. MOXKHO BBIJICIUTH B KJIacce TPYIIbI, KOTOpble OyAYyT MPOBOAUTH JAHHOE HCCIIETOBAHHE,
WCIIONB3Ysl PE3UCTOPHI C PAa3HBIM COMPOTHUBJICHHEM, W Jiamnouky. [lo pe3yibraraMm MOXHO CpaBHUTH
MOJIy4YE€HHBIE 3aBUCIMOCTH, OOCYJIUTH 'PAHUIIbI BBIMOTHEHUS 3aKkoHa OMa JJis ydacTKa LenH, OPeIeIUTh
COIIPOTHUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO INPU NPOBEIEHUM (PPOHTAIBHBIX ONBITOB M Ja0OpaTOpHBIX paboT B
OCHOBHOH IIKOJIE TpeOyeTcs 3aluch PE3yNbTAaTOB BCEX MPSAMBIX HM3MEPEHUH C Y4eTOM aOCOIIOTHOM
HNOTPEUIHOCTU. 3JIeCh IPU MCIOJIB30BaHUU TPAAULIMOHHOTO 000pYyJOBaHUS (MEH3YpOK, JMHAMOMETPOB,
TEPMOMETPOB) U CTPEJIOYHBIX aMIIEPMETPOB U BOJIBTMETPOB a0COIIOTHYIO MOIPEIIHOCTH LEIECO00pa3HO
CBSI3BIBATh C LIEHOH JEJICHUs MpuOopa, a MpH Mepexojie K HU(PPOBEIM HHCTPYMEHTaM (LU(PPOBHIE BECH U
JaTYNKH) YYUTh paboTaTh C ONMHMCAHMSIMH JTHX TPHOOPOB, BBIIENAS JaHHbIE 00 aOCOMIOTHOM
HOTPEITHOCTH, TMOO0 MpeAaraT 3HaueHHUe MOTPEIIHOCTH B TEKCTE 3aIaHHH.

[Ipu npoBeneHUH HCCIENOBAHUS 3aBUCUMOCTEH OJHOW (PU3MYECKON BEIUYMHBI OT Jpyrou
yyaluecsi JOJDKHbI OCBOUTH IOCTPOEHHE IpaUKOB C yKa3aHHEM aOCOJIIOTHBIX MOIpEIIHOCTEH, a Mmpu
IIPOBEJICHUU pabOT Ha MPOBEPKY MPEINOJIOKEHUNH - yMETh CpaBHMBATh 3HAYEHUS JBYX NPSIMBIX
U3MEpPEHUN C ydeTroM aOCONIOTHOM MOTpemHOCTH (HampuMmep, IIyTeM CpaBHEHHS HHTEpPBAJIOB
IIOJIyYEHHBIX 3HaUEHUI Ha 4yncioBoil ocn). IIpoBenenue usmepenuii u uccienoBanuii B kypee ¢pusuku 10
- 11 K1accoB IOMONHSIOTCS MCIOJIb30BAHUEM OTHOCHUTEIBHBIX IOTPEIIHOCTEH, ydalllMecs JOJIKHBI
HAy4YUTHCS PACCUUTHIBATH OTHOCUTEIbHBIE MOTPEIIHOCTH B MPOCTENIINX CIIydasiX MPsIMBbIX U3MEPEHUM U
CpPaBHMBATh TOYHOCTb PA3JINYHBIX U3MEPEHUM.

OOpaijaeM BHMMaHHE, YTO OIICHMBaHHE J1a0OpaTOPHBIX PadOT JOHKHO Oa3MpoBaThCs, Kak U B
KPUTEpHIX OLEHMBaHUS dKcnepuMeHTanbHbIX 3anaHuii KUM OI'D, He Ha mpaBUIbHOCTH O(OpMIIEHUS
ordyera 0 paboTe, a Ha MPABWIBHOCTU JCHCTBHIA NO COOpPY YCTAaHOBKH, MPOBEACHUIO OIBITOB, CHATHIO
noKa3aHui IpubopoB.

OcHaienue i U3y4yeHus: OMOJIOTHM MPEACTABIEHO KOMIUIEKTaMU JIEMOHCTPAIMOHHBIX BIa)KHBIX
npenaparoB, repOapueB M KOJUIEKIMH MO pa3HbIM TeMaM Kypca OHOJOrMHM, a Takxke HU(poBOi
naboparopueld Uil MpoBeAeHMs] IpakTHuueckux pador. Kpome Toro, mpu n3ydeHUH OWOJIIOTMHU MOXKET
UCNOJb30BaTh LU poBas JadopaTopus Mo OMOIOrUU (KaK JOMOJIHUTENIBHBINA 3JI€MEHT AJIs YIIIyOJIeHHOTO
W3y4YeHUs Kypca).

B yueOHOM mpomecce yuamuecs IOJDKHBI TONYYHTh BO3MOXKHOCTh YYBCTBEHHOTO BOCIIPHSTHS
HN3Yy4aCMbIX SIBJIEHUI W OOBLEKTOB. O)IHaKO HU3Yy4aCMBIC SBJICHHUA U OOBEKTHI HE BCCraa MOTyT OBLITH
HETOCPEICTBEHHO BOCHPOM3BEJCHBI WM TOKa3aHbl B yueOHOM mNoMemieHnu. B 3ToM ciydae ydeOHOe
000pyIOBaHUE JTaeT BO3MOXKHOCTH MX BOCIPOW3BECTH OINOCPEIOBAHO, Yepe3 KOJUICKIHNIO, TepOapHBIi
JIMCT, MUKPOIIPETiapaT, MOJeb, BUICO(QParMeHT 1 T.11.

Bnaxnble mnpemapaTel NPEACTaBISIOT €000 HaTypalbHble OOBEKTHl, CMOHTHUpPOBAHHBIE Ha
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CTEKJIIHHOW TUTACTHMHKE M OMYIICHHBIC B CTEKJISTHHBIN IUIMHIP C KOHCEPBUPYIOUICH KUAKOCTHIO, THOO
MIpe/ICTAaBJICHHbIE B IUIACTUKE. 3J€Ch MpeUIaraloTcsi TOTaJbHBIE Mpernaparbl, MO3BOJSAIONINE H3Yy4aTh
BHEITHEE CTPOEHUE OpraHu3ma win ero uactu, (Hampumep: "Kopenb 06000Boro pacteHusi ¢
kiyoenpkamu'", "["agroka'); aHaTOMHUYECKUE TIpenaparsl, IpeIHa3HauYeHHBIC I U3Y4YEHUs BHYTPEHHETO
CTpPOEHMsI OpraHM3Ma WM €ro opraHoB (Hanpumep: "BHyrpeHHee crpoenue jsarymku", "BHyTpeHHee
CTpOeHHE MNTHULIBI"); OHOJOTMYEeCKHe Tpenaparbl, AalollMe MPeICTaBICHHE O CTaAusIX pa3BUTHUSA
opranuszMa (Hanpumep: "Pa3Butme koctuctoil peiOb", "PasBuTHe Kypuusl'). BmaxHple mnpemaparsbl
HCIOJIb3YIOTCS KaK pa3JaTOYHBI MaTepuas B Mpoliecce JEMOHCTPALMU [IPH U3yYEHUH HOBOTO MaTepuaia
WX B TIPOIIECCE BHITIOIHEHNUS MPAKTUYECKUX 3aJJaHMi, pa3pab0TaHHBIX HAa MX OCHOBE.

I'epOapun - coOpaHue NMPecCOBaHHbIX, 3aCYLICHHBIX PACTEHUI WM UX yacTeill MOMOraroT u3ydarb
pacteHne B KaOMHETE W Yy3HaBaTh €ro B IpHpoJe, a repdapusaunus - Haubosiee HPOCTOH crocod
COXpaHEHMs PACTEHMH M MX yacTell B TEUEHHME AJIUTEIbHOIO BpeMeHH. B mepeune mnpeanaraercs
cucremMarnyeckuii repOapuii (Hampumep, "OCHOBHBIE Tpynmbl pacTeHHi'") u repOapuil 1Mo oOmei
Ouosioruu  (KOTOpBI IO3BOJIAET IMPOWJUIIOCTPUPOBATh H3MEHYMBOCTb, HMCKYCCTBEHHBIH 0TOOp,
CUCTEMAaTUYECKUE KAaTErOpuM M BMJI000pa30BaHUE, JAUBEPreHLMS U KOHBEPIEHLMs, TOMOJIOTUYHBIE U
aHAJIOTMYHBIE OpraHbl, PyJIUMEHTapHblE OpraHbl, apomMopdo3, uauoajgantanus (EHOTUN U TEeHOTHII,
MOJIUIUTIONINSI, OTAAJCHHAs THOpHIM3alus, B3aUMOJCHCTBUE pacTeHH ¢ abMoTWYecKMMHU (aKTopaMu
cpeabl, B3aUMOJEWCTBUE pacTeHuil ¢ OuorndeckuM (akropamu cpeabl). ['epOapublii marepuan
UCIOJIb3YIOT KaK pa3faTO4HbI Marepual JJs JAEMOHCTPAlMU M3Yy4aeMbIX OOBEKTOB, Ui BBINOIHEHUS
MPAKTUYECKUX 3a/1aHUH MPH 3aKPEIUIEHUN MaTepuala Win AUarHOCTUKU y4eOHBIX pe3yJbTaToB.

Takxke mnpeacTaBieHbl KOUIEKIMM - HAOOpbl MNPEAMETOB WM BELIECTB, IOAOOPAaHHBIX IIO
oIpeJieIeHHbIM Ipu3HakaM. OOBEKTaMM MX MOTYT ObITh pacrHpaBi€HHbIE U 3acyIlEHHbIE HACEKOMBIE,
pakooOpa3Hble, PAKOBUHBI MOJUTFOCKOB, OT/IEJIbHBIE YACTH CKEJIETOB KUBOTHBIX. B KOJIEKIUAX cOUETaIOT
HaTypajJbHble OOBEKTHI C HUX H300paKEHHEM B BHJE PHCYHKOB WJIM MYJSDKEH - HMHTAIMM.
[IpennoxenHsle B nepeyHe MOp(oIOrHYecKrue KOJUIEKIIMH Jal0T MPEACTaBICHUE O BHEUIHEM CTPOCHHUU
OpPraHOB WJIM MX 4YacTell, MO3BOJSIOT NMPOBOAUTH CPaBHEHUs OOBEKTOB, BBIACHATH UX OOIIME YEepTHl U
yepTel paznuuus (Hampumep: "llpenctaBuTenu OTpsIOB HACEKOMBIX' U JIp.); 0OIIEOMOIOrHYECKHE
KOJIJIGKIIUM TO3BOJISIFOT BBISCHATh B3aMMOCBSI3M B OpPraHUYECKOM MMpE, paccMaTpuBaTh pPa3BUTHE
OpPraHMU3MOB, IPOCIEKUBATh 00IIe0nO0IOTHYECKHE 3aKOHOMepHOCTH (Harpumep: "[Ipumepsl 3alIUTHBIX
npucnocobnenuit 'y Hacekombix'). Koseknuu, kak u repOapuu, HCHOJB3YIOT Kak pa3laTOYHBIN
MaTepuai IS JIEMOHCTPAlMU HM3y9aeMbIX OOBEKTOB, JJIS BBIOJHEHHS MPAKTHYECKUX 3aJaHUuN TIpU
3aKperIeHUH MaTepualia Ui TUarHOCTUKU Y4eOHBIX Pe3yIbTaToOB.

O3HakoMiieHHE ydqamuxcss € MHKPOCKOIIMYCCKUM CTPOCHHUEM JKHBBIX OPraHu3MOB - OJ/JHA H3
INAaBHEMIIMX 3aad  HayKd, TO3BOJISIIOIIMX IOJBECTH IIKOJBHUKOB K TOHMMAHUIO €AMHCTBA
opranudeckoro mupa. Jlyis mpoBeneHusi J1a00paTOPHBIX paboT B IUGPOBYIO J1AOOPATOPHUIO BKIIIOUYEH
MHUKPOCKOI, @ B KOMIUIEKTE MOCYJIbl U 00OpYyJOBaHUs OOIIEro Ha3HAuUeHHs] MMEIOTCS HEoOXOoaMMoe
OCHaIIEHHE ISl TPOBeIeHUs 1a00paTOPHBIX PadoT.

[MudpoBast naboparopus BKIOYAET HAO0Op [UIsI HW3TOTOBIEHHS MHKpompenapatoB. CBexue
npenaparsl U3TOTABIUBAIOT JIJII HEMEIJIEHHOTO paccMoTpeHus. K HUM oTHOCATCS )KUIKOCTHBIE (OOBEKTHI
OOBIYHO TIOMENIAIOTCS B BOAY, a IMpemapaThl COXPAHSIOTCS B TEUEHHE HECKONbKHX JHEH), Cyxue
(HampuMep, YacCTHUIly MTHYBETO TIepa, MPOCTO MOJOKUTh HA MPEIMETHOE CTEKIIO M MUKPOCKOIHUPOBATH),
KUBBIC TIpernapaThl (Ma3KH - Kallld >KUIKOCTH, HAIpHMep KPOBH) W BUTAIBHBIE Mpenaparbl (KOTOphIE
WCTIONB3YIOTCS NIl M3YYEHUS MAJIOKJIETOYHBIX OOBEKTOB (TIPOCTEHIINX, KOJIOHWUW BOJOPOCIEH), s
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HaOmoneHust nBWKeHUs (Tydenbku, ameObl). IIpuroToBieHne MUKpoIIpenapara BbIpadaThIBaeT Yy
y4alerocss HaBBIKM CAMOCTOSATENLHOM pPaOOThI, aKTHBH3MPYET WX IIO3HABATEIBHYIO ACATCIBHOCTH U
3HAaKOMHUT C TE€XHUKOH M METOJUKOW HaydyHOro ucciefoBaHus. B mudpoByio nmabopaTopuio BKIIOUEH
TaKke W HAOOp MHUKpPOINpPENnapaToB, KOTOPHIM COAEPKUT MOCTOSHHBIC Npenaparsl, J0JIroe BpeMs
COXPAHSIOMIMECS B IPUTOTHOM JJI MUKPOCKOITUPOBAHHUS BUIE.

CnexyeT OTMETUTb, YTO Hapsily C MHCIOJB30BAHMEM IIE€PEUMCICHHOIO BBIIIE Y4eOHOro
00OpYyZOBaHUS BAXKHYIO pOJb B HM3YYCHHUU OWOJOTHM WIPAIOT TNPUPOAHBIE OOBEKTH, TaK KaK B
OOJIBIIMHCTBE CIy4aeB TOJbKO OHU MOTYT OOECHEYUTh HauOOJBIIYI0 KOHKPETHOCTh U IMOJIHOTY 3HAHUN
YUYaIIUXCsl, TOMOTAIOT (POPMHUPOBAHUIO Y HHUX NMPABHIBHBIX OMOJOTHYECKUX 3HAHWHA. K TakuMm KHUBBIM
O00BEKTaM OTHOCAT PACTEHUs, *KUBOTHBIC »XUBOTO YroJjika, akBapuyma, Teppapuyma. I eKTUBHBIM
CPEACTBOM 3HAKOMCTBA C MPHUPOJHBIMH OOBEKTAMH SBISIOTCS SKCKYPCUHM B OHOJIOTHYECKHE W
KpaeBeuecKre My3eu, OOTaHMYeCKHe caibl, 300MapKU U OKPYKAIOIIHUE IIKOJIY €CTECTBEHHBIE U
HCKYCCTBEHHbIE IPUPOJIHBIE COOOIIECTBA.

TpaguiuoHHble OMOJOTHYECKHE MYJSKH W MOJEIM B HACTOSIEE BPEMs YCIEIIHO 3aMEHSIOTCS
mu(GpPOBEIMU  00pa30BaTEIbHBIME  pecypcamMu: BHIeO(parMeHTaMH, aHUMalued, BUPTYyaJbHBIMU
naboparopusimu. Ludpossie oOpa3oBaTenbHble pecypchl HE MOTYT CTaTh IIOJHOIICHHON 3aMEHOM
peanbHBIX MPUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH ITO3HAKOMHUTHCS C 0OoJiee IMIHPOKHM KpPYroM
00BEKTOB, CO3JAIOT MPEANOCHUIKH JUIsi UHTEHCU(UKALUKU 00pa30BaTeLHOrO Mpolecca U 00eCeuynBaoT
HE3aMEeUTHTEIbHYI0 OOpPaTHYIO CBSI3b, KOMIIBIOTEPHYIO BH3yaIM3alHI0O WH(POPMALUH, aBTOMATH3AIHIO
yIpaBJeHHs Y4eOHOU eATEIbHOCTHIO U KOHTPOIIb €€ PE3yJIbTaTOB.

OCHaHIeHI/IG AJId U3YUCHUA XUMHUH NPEACTABJICHO B BHAC ACMOHCTPALIMOHHOI'O O60pyI[OBaHI/I$I,
KOMIIJICKTa XUMHWYCCKHUX PCAKTHBOB C H€O6XO,Z[I/IMBIM O60py,[[OBaHI/IeM u3 O6IJ_[CFO KOMIUJICKTA IMOCYAbl U
O60py2IOBaHI/I$I IJI1 YYCHUYCCKUX OIIBITOB M KOMILJICKTA KOHHCKHHﬁ. KpOMe TOro, npu U3y4€HUU XUMUU

UCHOJb3yeTcsl 00Ias A eCTeCTBEHHO-HAy4yHOro LMKIa mudpoas npabopaTtopus, a Takke LuppoBas
nabopaTopust o XUMHUU (KaK JOMOJHUTENbHBIN 3JIEMEHT JUIsl YTIyOJIeHHOTO U3YUYEHUS XUMUH).

JIeMOHCTpallMOHHBI JKCIIEPUMEHT SIBIISICTCS BaXKHOM YaCThIO OOy4YEHHS XUMHH. 37€Ch Ba)XHO
MMOMHUTB, YTO TIPH €0 IPOBEICHUH 0053aTEILHO TOKHBI OBITh COOTIOCHBI BCE HEOOXOIUMBIE TaIlbI:

IIOCTaBKa LI€JIU KCIIEPUMEHTA,

ONKCaHKue HEOOXOMMOTO JUIsl €0 BBIIIOJHEHHUS] 000PYI0BaHMS U PEaKTUBOB,

IUTAHUPOBAHME MOPAJIKA TPOBEACHUS,

OINMCAaHNE UCXOJHBIX BEILIECTB,

IIPOrHO3MPOBAHUE 0XKMIAEMBIX B PEAKIIMOHHON CMECH U3MEHEHUN U Pe3yJIbTaTOB SKCIIEPUMEHTA,
OINKMCAaHNE U3MEHEHUH, MPOU3O0LIEANINX C BELECTBAMH,

(bopMynHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3/IaHM€ PUCYHKA IKCIIEPUMEHTAIbHONW YCTAHOBKU U COCTaBJICHHE YPaBHEHUS PeaKIil.

B mnmponecce IMpoOBCACHUA HeMOHCTpaHHﬁ, ydqamuecsa OCBauMBAaKOT 3Tallbl IMPOBCACHUA OIIbITA,
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nmo3TomMy HambOomee 3pPEKTUBHBIM SABISETCS HE MPOCTOE OMUCAHUE OIBITA YYUTEIEM, a MCIIOJIb30BAHHE
aBpHUcTUYECcKOil Oecenpl. [lpu peanuszanuy Takoro cueHapus AaKe HE OYEHb CIOXKHBIA OMBIT 3aHUMAeT
JOBOJILHO MHOTO BPEMEHH, HO CIIEZIOBAaHHE €My IO3BOJISICT OOECIEYHTh MOHMMAaHHE OOYy4YaroIIUMUCS
MIPUEMOB HAyYHOTO MO3HAHUS W UCIOJIb30BAaHUE MX yXKE B CAMOCTOSITENILHOM NIEATEIBHOCTH B Ipoliecce
YYEHHUECKOT0 dKcrepuMenTa. Ha HauanpHOM 3Tane m3ydeHusi xuMuu (B 8 - 9 Kilaccax) UMEHHO Takou
MOAXO0Jl TO3BOJSIET JOCTHYb MaKCUMalbHONW A((PEKTUBHOCTH OT MpOBEAEHUS JabOpaTOPHBIX M
MPAKTUYECKHUX PadoT, a TaKkke C(HOPMUPOBATH Y YUAIIUXCS OTBETCTBEHHOE OTHOIICHHUE K SKCIICPUMEHTY.

[Ipy oOLEHMBAaHMM YYEHUYECKUX MPAKTHUECKUX paldoT I1esecoo0pa3sHO YUYUTHIBATh IMOAXOJBI,
HCIONB3YIOIIME B OJK3aMEHALIMOHHBIX Marepuanax. Tak, B Hacrosuiee BpeMs Ipeaiaraercs
HKCHEPUMEHTAIbHOE 3a/laHKe, IpeaycMaTpUBarolliee BbIOOP JBYX BEILECTB M3 IMATH NPEAJIOKEHHBIX U
MIPOBEACHUE C HUMHU PEAKIMH, OTPAKAIOIIMUX XUMUYECKHE CBOMCTBA YKA3aHHOIO B YCJIOBUMU 3aJaHUs
BemecTBa. OleHMBaHME HIET HA OCHOBAHUMU OTYETa YYEHHMKA O IMpOJeNaHHOW paboTe (ypaBHEHUs
peaKIuii, BHIBOJIBI O HAOMIONEHUSIX) U HA OCHOBAHUU NPSIMOTO HAONIOJICHHS 32 IEHCTBHSAMHU YYCHUKA TI0
poBeeHUI0 onbITOB. [Ipu 3TOM BBIIENAIOTCA 3Tambl OTOOpa BEIIECTB M CMEIIMBAHUS BELIECTB B
COOTBETCTBHUH C MYHKTaMHU UHCTPYKIIMH K padoTe.

BaxneimyM HanpaBiIeHUEM KaK JEMOHCTPALMOHHOTO, TaK U YYEHUYECKOTO SKCIIEPUMEHTA JOJIKHO
CTaTh WCHOJb30BaHWE IM(PPOBON JTA0OPATOPUHU, KOTOpas MO3BOJSET OpPraHU30BaTh XHWMHUYECKUH
HKCHEPUMEHT Ha MPUHIMIIKAIGHO HOBOM YpPOBHE, MEPEUTH OT KayeCTBEHHOW OLEHKH HaOJI0AaeMBbIX
SBJICHUI K CHCTEMHOMY aHaJIM3y KOJIMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ marunkamu nudpoBoit
nabopaTopun obecreurnBaeTcsi aBTOMaTU3UPOBAHHbBIN cOOp M 00paboTKa JaHHBIX, XOJ JKCIEPUMEHTa
MOJKET 0TOOpaXaTbcsl B BUIE Ipa)MKOB WIIM MMOKa3aHU MPHUOOPOB, a pe3yabTaThl IKCIIEPUMEHTOB MOTYT
COXpaHATbCS JJIUTeNbHOe Bpems. HauOonee akTyanbHBIM JUISI XMMHH  SIBJISETCS IEPEXo] K
KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIA MOKHO NMPOWJIIIOCTPUPOBATH CIEAYIOIIMMH IIPUMEPAMH:
U3Y4YEHHE CTPOCHHUs IUIaMEHH, onpeaeneHue pH B pasHBIX cpenax, ONpeneIcHHEe CKOPOCTH pPEaKLMH,
M3y4YEHUE BIUSHHS KOHIICHTPALIMK U TEMIIEPATyphl HA CKOPOCTh PEAKLIUH.

[Tudposas nabopaTopus MO3BOJISIET PEATU30BATh MEKIPEAMETHBIE CBA3M C JPYTUMH MpeAMeTaMH
€CTECTBEHHO-HAYYHOI'O I[MKJIa, TOCKOJBKY J1a€T BO3MOYKHOCTb BBINOJHATH WHTEIPUPOBAHHBIE yueOHbBIE
UCCIIEIOBAaHMs 110 €CTECTBEHHBIM HayKaM, IPUMEHATh M OCBauBaTb »JJEMEHTHl CTAaTUCTHUKU H
MH(OPMALIMOHHBIE TEXHOJIOTHH.

[Ipunoxenue N 6
K MeToanyeckuM peKoMeH1alusIm

NMPUMEPHbIA NEPEYEHb
OBOPYOOBAHUA, PACXOAHbIX MATEPUAIOB, CPEACTB OBYYEHUA
N BOCINMUTAHUA ANA CO3A0AHUA U OBECINEYEHUA ®YHKLUMOHUPOBAHUA
LLEEHTPOB OEPA30OBAHUA ECTECTBEHHO-HAYYHOWU U TEXHOJTOTMYECKOW
HAMPABNEHHOCTEN "TOYKA POCTA" B OBLLEOBPA30BATEJIbHbIX
OPIrAHU3ALUAX, PACMONOXEHHbIX B CEJIbCKOXN MECTHOCTU
N MAJbIX TOPOOAX
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HaumenoBanue
00opyIoBaHUs

KpaTkue npuMepHble TEXHUYECKUE XapaKTEPUCTUKU

KommmuectBo
SIMHUIL JUTS
obmieoOpaszoBare
JTHHBIX
OopraHu3anuy, He
SIBIISTFOTIIAX CSI
MaJIOKOMIIJICKTH
BIMH, €]I. H3M.

KonnuectBo
CIUHUIL JUIS
obmreoOpazosar
€JIbHBIX
OpraHu3alum,
SIBIISTFOTIIAX CSI
MaJIOKOMITJICKT
HBIMH, €]I. U3M.

ECTGCTBGHHO-Hay‘lHaSI HaIIpaBJICHHOCTDb

1. |OGuiee obopynoBanue (pusnka, XuMusi, ONOIOTHS)

[{udpoBoii JaTYMK 3JIEKTPONPOBOAHOCTH
[udposoii garunk pH
[udpoBoii JaTYUK MOTOKECHHS
[udposoii gaT4MK TeMIepaTypbl
[udposoii gaTyrk aOCOIIOTHOIO 1aBICHUS
Hudposoit ocunsiorpaduyeckuil 1aTIuK
Becsl anextponnsie yue6Hsie 200 r

Hudponas Muxkpockor: 1uppoBOi WK ONTUYECKUH C

naboparopust yBeanueHuem ot 80 X

1.1. |yuenuueckas Habop 115 M3roroBieHns MUKpPOIpEnapaToB 3 wr. 2 wrT.
(pusuka, xumus, MuxkponpenapaTs! (Ha6op)
OuoI0THN) CoenuHUTEIBHBIE TIPOBO/IA, TPOTPAMMHOE

obecrieyeHre, MeToIM4YeCKHe YKa3aHus

KOMIUIEKT COITYTCTBYIOUINX JIEMEHTOB JIJISl OIIBITOB IO
MeXaHUKe

KOMIUIEKT COMYTCTBYIOLIUX 3JIEMEHTOB JJIsl ONBITOB 10
MOJIEKYJISIpHOM (hr3uke

KOMIUIEKT COIYTCTBYIOLIUX 3JIEMEHTOB JUISI ONBITOB IO
ANEKTPOAUHAMUKE
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KOMIUJICKT COIMYTCTBYIOIIUX 3JICMCHTOB IJI OIIBITOB ITO
OIITHUKC

Komruiekt mocyasl u
o0opymoBaHus IS

[lITatuB 1a00OPaTOPHBIA XUMUYCCKUN

Ha6op vammek Iletpu

HaGop MHCTpYMEHTOB MpenapoBaIbHBIX

Jloxkka [1sl C)KUTaHMs BELLIECTB

Crynka dapdopoBas ¢ meCTUKOM

HaGop 6anok ams xpaneHus TBepabIx peakTuBoB (30 -
50 m)

Ha6op cxistHOK ((py1akOHOB) [T XpaHEHHS PaCTBOPOB
PEaKTHBOB

Ha6op npubopoxk (ITX-14, [1X-16)

1.2. | yuennueckux [Tpubop st momydyeHus razon 3 mr. 2 wrT.
OIIBITOB (pusuka, | CiuproBka
XuMus, Onosorus). | I'oprodee A CIUPTOBOK
dwibTpoBanpHas Oymara (50 mir.)
Konba konnueckas
[Tanouka crexyisiHHAS (C pe3MHOBBIM HAKOHEYHUKOM)
Yameuka /1715 BoIIapuBaHUs (BbIMApUTEIbHAS YalleuKa)
Mepubiit TUIMHAP (TUIACTUKOBBIN)
Boponka creknsiHHas (Mamasi)
Crakan crexisanbii (100 mt)
I"a3o0TBO/IHAs TpyOKa
2. |BUOJIOT'UA
2.1. Ha3HAa4YEHHE: IEMOHCTPALIMOHHOE,
KoMIuiekT BIaKHBIX | MaTepHall KOHTEHHEpaA: IUIACTHK,
IpernapaToB repMeTUYHas KpBILIKa: HaJHU4Yue, 1 . 1 .
JEMOHCTPAIIMOHHBIN | KPETUICHNE SKCIIOHATA: HAJIMYHeE,

KOHCEPBHPYIOIIEE BELIECTBO: HAHUHE,
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HakJIelika ¢ HAMMEHOBAaHUEM: HAJIMYHE.

He MeHee 10 mpemapaToB U3 MPUBEICHHOIO HUXKE

CIIMCKA!

Bnaxxnerit npenapar "be33yoka"

Bnaxusiii npenapar "['agroxa”

Bnaxunsiii npenapat "BHyTpeHHee cTpoeHue

OpIOXOHOTOr0 MOJITIOCKA"

Brnaxusiii npenapat "BHyTpeHHee cTpoeHUe KPhIChI"

Bnaxubiit npenapat "BHyTpeHHee cTpoeHue JArymKu"

Biaxssli npenapar "BHyTrpeHHee CTpOEHHE ITUIEL"
yT

Brnaxuslit npenapar "BuyTpeHHee cTpoeHue poiob"”

Brnaxusiit npenapar "Kapacp"

Bnaxnsrit npemnapar "Koperb 60600Boro pacteHus ¢

KJ1yOeHbKkamMu"

Bnaxunsiit npenapat "Kpepetka"

Bnaxusiit npenapar "Hepenna"

Bnaxknsrit npemapar "Pa3BuTue KOCTUCTOM pHIOHI"

Brnaxuslit npenapar "Pa3zButue kypuibr”

Brnaxusiii npenapat "Cuudpomenysa”

Brnaxusiit npenapar "Tputon”

Brnaxxusiit npenapat "Yepenaxa 6osnotHas"

Brnaxusiit npenapar "Yx"

Bnaxuslii npenapar "SAmepnna

2.2.

Kommnekt
repOapues
JEMOHCTPALIMOHHBII

Ha3znauenue: 1eMOHCTpaIIOHHOE,

OCHOBA JJIs1 KPeTJICHUs: TepOapHbIil JTUCT,

CIIMCOK JKCIIOHATOB: HAJIMYHE

He MeHee 8 repbapueB U3 MPUBEJCHHOTO HIDKE CIIUCKA!
Haznauenue: 1eMOHCTpaIlMOHHOE,

OCHOBA JIJIsl KpEIUIEHUs: TepOapHbIii JTUCT,

CIIMCOK JKCIIOHATOB: HAJIMYHE

He MeHee § repOapueB U3 IPUBEACHHOIO HUXKE CIHUCKA:

1 mr.

1 mr.
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I'epGapwuii "/lepeBbst 1 KycTapHUKH"
T'epbapuii "IukopacTtyiue pacreHus"

poap pacTy p
I'epbapuii "Kopmossie pacterus"
I'ep6apuii "KynbTypHble pacTerus"
I'epOapuii "JlekapcTBeHHBIE pacTeHUs"
I'epGapwuii "MenoHocHbIe pacTeHUS"
I'ep6apuii "Mopdonorus pacteHuit"
I'epGapuii "OcHOBHBIC TPYIIIBI paCTCHUIA"
I'epGapuii "Pacturenbabie coobmiecTra
I'epGapuii "CenbCKoX035HCTBEHHBIEC pacTeHUS"
I'epGapuii "SAnoButsie pacTeHUs"
I'epGapuii k Kypcy OCHOB 110 001IeH Onoiorun

2.3.

Kommnekt
KOJIJIEKIIM A
JEMOHCTPALIMOHHBII
(mo pa3HBIM TemaMm
Kypca OMOJIOTHN)

Ha3nauenue: neMoHCTpalmoOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HaIU4ue,

HaKJIEMKU C HAMMEHOBAHUEM: HAJIUUKE

He MeHee 10 KouleKMii U3 NPUBEAEHHOTO HIKE
CIIUCKa:

Komnekuus "I"onocemennsie pacteHus"

Komnnekuus "Ob6urarenn Mmopckoro qHa"

Konnekuus "Ilaneontonoruueckas”

Komnekuust "IlpencraBurenn oOTpsSAOB HACEKOMBIX'
KOJIMYECTBO HACEKOMBIX: HE MeHee 4

Komnexmus "IIpumeps! 3alUTHBIX MPUCTIOCOOIEHUH Y
HAcCeKOMBIX"

Komnnekuus "TlpucnocoOuTenbHble U3MEHEHHUSI B
KOHEUYHOCTSIX HACEKOMBIX"

Komneknuus "Pa3zBuTne HaCEKOMBIX C HEMOJIHBIM
IIpeBpaLeHueEM"

Komneknus "Pa3zBuTne HaCEKOMBIX C MOJHBIM
IIpeBpaLieHUEM"

Komnexnus "Pa3surue nmmenuis"

1 .

1 .
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Komnekius "Pa3putue 6abouxu”

Kommexmus "PakoBHHBI MOJTFOCKOB"

Komnekius "CemeiicTBa 6abouex"

Komneknus "CemelicTBa KyKoB"

Konnexkmus "Cemena u mioasr"

Komneknus "®opma cOXpaHHOCTH MCKOTTAEMbIX
pacTeHui U )KUBOTHBIX"

Hab6op MaJIEOHTOIOTMUECKUX HaX0JIOK
"I[IpoucxoxaeHue yenoBexa"

KOJIMYECTBO MOJICIICH: He MeHee 14

3. | XUMUA

CocraB KOMILIEKTA:

Cronuk nogbeMHubiii HazHauenue: cOopka yueOHbIX
YCTaHOBOK,

pasmep crosiemrHuIb: He Mmeree 200 * 200 MM,
IJIaBHBIM MTOBEM C TOMOIIBIO BUHTA: HAIUUUE

[Iratus JIEMOHCTPALIMOHHBIN XUMHUYECKHMN:
Ha3znauenue: nemoHcTpanus npuOOpoB U YCTAHOBOK,
OTI0pa, CTEPXKHU, JTANIKU, MY(ThI, KOJIbI[a: HATUYHE,
BO3MOXXHOCTb 3aKpEIUICHUS JJIEMEHTOB Ha PA3IMYHOU
BBICOTE: HAJINUNE 1 wrT. 1 wrT.
Anmapar and  NpOBENEHUS XHMHUYECKUX PEaKIMM:
Haznauenue: neMoHcTpanus XMUMUYECKUX peaKkui,
IIOTJIOTUTEIND [1aPOB U I'a30B: HAJUYHE,

MaTepuai KoJObl: CTEKIO

HaGop g osnekTposinza  JI€MOHCTPAI[MOHHBIN:
Haznauenue: u3ydeHue 3aKOHOB 3JIEKTpOJM3a, cOOpKa
MOJIETH AKKYMYJISTOpA,

€MKOCTb: HaJIM4HeE,

AJIEKTPO/IbI: HATNYHE

JleMoHCTpalimoHHOE

3.1.
o0opynoBaHue
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Kommiekt MepHbIX kKoi6 manoro oobema: Hasnauenue:
JI€MOHCTPALIMOHHBIE OTBITHL,

00weM k0110: ot 100 Myt mo 2000 mu,

KOJIMYEeCTBO K0JI10: He MeHee 10 miT.,

MaTepHual Kojo: CTEKIO

Hab6op ¢makonos (250 - 300 mur qy1st XpaHeHUS
pacTBOpPOB PEAaKTUBOB).

Haznauenue: xpaHeHue pacTBOPOB PEaKTUBOB,
KOJIM4ecTBO (priakoHOB: He MeHee 10 miT.,

MaTepHuall (IaKOHOB: CTEKIIO

nmpoOKa: HaJIu4ue

[IpubGop IsI ONBITOB MO XHMHH C 3JIEKTPHYCCKHM
TOKOM (1a00paTOpHBIiL)

[Tpubop s WiLTIOCTpaK 3aKOHA COXPAHEHUS MAaCCHhI
BEIIECTB: COCY/

JlangonpTa: HamM4ueE,

npoOKa: Hajnu4uue,

THTI TpHOOpa: JEMOHCTPAIMOHHBIN

JlenutenbHast BOpoHKa: Ha3zHaueHue: pazieneHue IByx
JKHUJIKOCTEH 10 MIIOTHOCTH,

MaTepuai BOPOHKH: CTEKIIO

YceraHoBKa Uil NEeperoHKHM BenlecTB: HasHaueHwue:
JIEMOHCTpAIIMS OYMCTKH BEIIECTBA, IEPETOHKA,

KOJIOBI, XOJIOMUIBHUK JJIST OXJTKICHUS, AJUTOHK,
npoOKa: HalIu4ue,

JUTMHA YCTaHOBKH: He MeHee 550 Mm

[Tpubop m1st moMy4eHHsl ra30B: HAa3HAYSHHE: TTOTyYCHHE
ra30B B MJIBIX KOJIMYECTBAX,

COCTaB KOMIUIEKTa: HE MeHee 6 IPeIMETOB

bans koMOuHupoBaHHas 1abopaTopHasi: bans BoasHas:
HaJIM4Yue, KOJIbIla CMEHHBIE C OTBEPCTUSMH PA3HOTO
TuaMeTpa: HaIndue,
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IUTATKA DJIEKTPUYECKast: HATHINE
dapdopoBas crynka ¢ nectukoM: Hasnauenwe: yis
pasMenpyeHusT  KPYNHBIX  (pakmuid — BEIECTB U
[PUTOTOBJIEHHS IOPOIIKOBEIX CMECE

Kommiext Tepmomerpos (0 - 100 C; 0 - 360 C)

3.2.

Kommiexrt
XUMHUYECKUX
PEaKTUBOB

CocraB KOMILIEKTA:

Hab6op "Kucnotsl" (a30THas, cepHas, coysiHas,
optodochoprast)

Ha6op "T'mapokcuasl" (rugpokcua Oapusi, TUAPOKCHT
KaJusl, TUAPOKCU] KBNS, THIPOKCH]T HATPHS)

Ha6op "Oxcuasl metamioB" (altOMUHUS OKCHJ, Oapus
okcma, xenesza (III) oxcwa, KambIMs OKCHA, MarHus
okcun, meau (1) okcu, TMHKA OKCHT)

HaGop "lllenoyHble W IIETOYHO3EMETbHBIC METAILIHI"
(JIMTHIA, HATPUH, KATBITUN)

Ha6op "Metais" (a1roMUHUH, jKe1€30, MATHHMA, ME/Ib,
IIUHK, OJIOBO)

Hab6op "lllenounblie U MIET0YHO3EMENBHBIE METAIIIBI"
(uTHi, HATPUiL, KATBIIUN)

HaGop "Orneomacusie BemectBa" (cepa, ¢ocdop
(xpacHsrit), okcua docdopa (V))

Hab6op "T"anmorenst" (#ioa, Opom)

HaGop "Tanmorenunsl" (amroMUHHUS XJIOpUI, aMMOHHUS
xyopug, Oapust xsopun, sxkenesa (III) xmopua, xanus
Honu, Kanust XJIOPHI, KaabIUs XJIOPUI, TUTHS XJIOPUI,
Maraust xjopua, menu (II) xmopua, Hatpus Opomuf,
HaTpust pTopul, HATPUS XIJIOPUA, IUHKA XJIOPUL)

Ha6op "Cynbdatsl, cynbpusl, cyabGUTh" (aIFOMUHUSL
cynbar, ammonus cyibdar, xemnesa (II) cympdwunm,
xene3a (II) cynbdar, 7-Mu BOAHBIA, Kanusg cyibdar,
kobanpra (II) cynedar, marnus cynedar, meau (1))

1 mr.

1 mr.
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cynbdar 6e3Bonubiid, menu (II) cynbdar 5-Tu BoIHBIH,
HaTpusi Cynb(ua, HaTpus CyabpuUT, HaTpus cyibdar,
HATpUs TUAPOCYIb(AT, HUKENIS Cyabdar

Ha6op "KapOonarel" (amMMmoHMsI KapOoHAT, Kajus
kapbonar, memu (II) xapOoHaT OCHOBHOH, HaTpuUs
KapOOHAaT, HATPUS TUAPOKAPOOHAT)

Ha6op "docdatsl. Cunukatsr" (xanmust
MoHOruApoopTodocdaT, HATPUS CUIIUKAT 9-TH BOJHBIH,
HaTpuss ~ oprodocdar  Tpex3aMelIeHHbIH, HaTpUs
muruapodocdar)

Ha6op "Amnerarpl. Pomanunpel. CoemuHeHus jxenesa"
(xanus auerat, kanus geppo (II) rexcaumanup, kamus
deppo (III) rekcamumoHwa, Kaaus POJAHMUJ, HATPUS
alerar, CBUHIA alleTar)

Hab6op "Coenunenus mapranina" (kanus nepMaHraHar,
mapranna (IV) oxcun, wapranmma (II) cymbdar,
MapraHia XJopum)

Ha6op "Coenunnenuss xpoma" (aMMOHHS JAUXpOMaT,
Kajaust Auxpomar, kamust xpomat, xpoma (III) xmopun
6-TH BOIHBIIN)

HaGop "Hwutparel" (adroMMHHS HUTpaT, aMMOHUS
HUTpAT, Kalusg HUTpaT, Kanblus HuUTpat, meau (II)
HUTpAT, HATPUSI HUTPAT, cepedpa HUTpaT)

HaGop  "Wnpuxatopwel"  (JlakmMouz,  METHJIOBBIN
OpaH’KeBbIH, peHondTaneny)
Hab6op "Kucnoponacoaepxamue OpraHUYECKUE

BemiecTBa" (aLETOH, TJIMUEPUH, AMSTHIOBBIA 3¢up,
COUPT H-OYTUJIOBBIA, CHOUPT H30aMIJIOBBIM, CHOUPT
M300yTUIIOBBIM, CIMPT STHIOBBIH, (eHois, GopmaiuH,
STHJIECHTJIUKOJIb, YKCYCHO-3TUJIOBBIN 2Up)

HaGop "VYrmeBomoponsl" (OeH3WH, TrekcaH, HE(TH,
TOJTYOJI, IUKJIOTECKaH)
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Ha6op "Kucnorsl opranuueckue" (xucnora
aMUHOYKCYCHas,  KHUCJIOTa  O€H30WHas,  KHCJIOTa
MacJsiHasl, KUCJI0Ta MYypaBbHMHAsl, KUCJIOTa OJIEMHOBAs,
KHCIIOTa MaJbMUTHHOBAas, KHCJIOTa CTeapuHOBas,
KHMCJIOTA YKCYCHAasl, KUCJIOTA 111aBEJIeBast)

HaGop "YrneBoawsl. Amunbl" (aHWIMH, aHWIWH
CEpHOKHUCIBIN, J[-TJII0K03a, METUIAMUH TUIPOXJIOPUT,
caxaposa)

Komruiekr
3.3. | koJuIeKLut
CIIACKAa

nus3

Ha3nauenue: 1eMOHCTpaIIOHHOE,

BU/JI YITAKOBKH: KOpOOKa,

OIMCaHME: HAJI4ne

CocTaB KOMILIEKTA:

Komnexuus "Bomgokua"

Komnekuust "KaMeHHBIH yroiyib ¥ IPOAYKTHI €T0
nepepaboTku"

Komnekuus "Metaisl 1 criiaBsl”

Komnnekuus "Munepansl 1 ropHblie mopozst" (49 BugoB)
Konnekuus "MunepanbHble y1oOpeHus"

Komnexnus "HedTb 1 npoaykTel ee nepepaboTku”
Komnekuus "ITnactmaccer”

Komnekuus "Tomnuso"

Komnexkuus "HYyryn u cranp"

Komnekuus "Kayuyx"

Konnexkuus "Ulkana tBepgoctu”

HaGops! a5 MoJeupoBaHusl CTPOCHUSI OPraHUYECKUX
BEIIECTB (YUeHUYECKUE) HE MEeHee 4 IIT.

1 .

1 .

4. |OU3UKA

CocraB KOMILIEKTA:
[Iratus JE€MOHCTPALIMOHHBIN: Hasnauenue:
MIPOBEACHUE JEMOHCTPALMOHHBIX OMNBITOB, OCHOBAaHHUE,

1 mrr.

1 mrr.
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CTepPXKCHb, JIATIKU, KOJIbIIA, MY(ThI: HATHYHE

CTOJUK NOIBEMHBII:

Tun cTonuka: yueOHbIH/1ab0paTOpHBIH,

Omopa, CTeP>KeHb BUHTOBOM, BUHT PETYJIUPOBOYHBIN:
HaJIn4ue,

(yHKIHS OTbeMa U OMYCKaHUs CTOJIMKA: HATMYHE
HcTouHNK MOCTOSIHHOTO U MEPEMEHHOTO HaNpsHKCHUS:
Haznauenwue: JInI | MUTaHHS pEryJIMpyEeMbIM
MEPEMEHHBIM M TIOCTOSIHHBIM TOKOM 3JIEKTPUYECKUX
cXeM,

yacToTa, I'm: 50,

notpebsiemMast MOIIHOCTh, BA: 10

Manometp JKUJIKOCTHOH JIEMOHCTPAITUOHHBIMN:
Haznauenue: nns usmepenus nasineHuss a0 300 mm
BOJSHOTO CTOJIOA BBINIE M HIKE aTrMochepHOro
JTaBJICHUS,

crexisiHHas U-oOpa3Has TpyOKa Ha MMOJICTaBKe:
HaJIM4ue

Kamepron Ha pe3onancHom sinuke: Haznauenue: nis
JIEMOHCTPAIIMH 3BYKOBBIX KOJIEOaHUI U BOJIH,

JIBa KAMEPTOHA HA PE30OHUPYIOLIUX SUIUKAX: HAJTUUHE,
PE3UHOBBIA MOJIOTOYEK: HATHYHE

Hacoc BakyymHbIl ¢ 3nekTponpuBoaoM: HazHauenue:
CO3JIaHUE PA3PSIKEHHS] WU M30BITOYHOTO JABJICHUS B
3aMKHYTBIX 00BbEMaXx,

OTBITBI: KUMEHHWE JKUJKOCTA TIPU  TOHMKEHHOM
JTaBJICHUH, BHEIIIHEE U BHYTPEHHEE JIABJICHUE U JIP.
Tapenka BakyymHasi: HasHaueHuwe: aeMOHCTpanus
OMBITOB B 3aMKHYTOM oOOBEME C pa3peKeHHBIM
BO3JIYXOM,

OCHOBaHHME C KpPAaHOM, KOJIOKOJ U3 TOJCTOrO CTEKJa,
pe3nHOBas ~ MPOKJIAJKa, DJIEKTPUUECKHH  3BOHOK:
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4.1.

O6opynoBanue s
JEMOHCTPAIIMOHHBIX
OIIBITOB

HaJIu4ue
Benepxko Apxumena: Ha3nHaueHue: JaeMOHCTparus
JEUCTBUS JKUJIKOCTH Ha TOTPY>KEHHOE B HEE TeJlO U
M3MEPECHHE BEIMYUHBI BHITAIKUBAIOIICH CHIIBI,

BEICPKO, TEJIO IMIUHAPUYECKON (HOPMBI, TPY>KUHHBIN
JTUHAMOMETP: HAITHYUE

OrnuBo Bo3aymHoe: Hasnaduenuwe: neMoHcTparus
BOCIJIAMEHEHHUs TOpIOYeld CMecH TIpH €€ OBICTpOM
C)KaTHH,

TOJICTOCTEHHBIN HUJIUH/P, MOPIICHh HA METAJUTMYECKOM
IITOKE C PYKOSTKOW, TOJCTaBKa MJid IWIKHIpPA:
HaJIm4ue

[Ipubop 1Isi NEMOHCTpalMK JABJICHHUS B >KUIKOCTHU:
Ha3nauenue: neMOHCTpanusi M3MEHEHUS JaBJICHUS C
rIIyOUHOM MOTpyKEeHuUs,

JaTYMK JIABJICHUS, KPOHINTEWH JJIs KpeIUIeHUS Ha
CTEHKE COCyJla: HaJMuue

[Ipubop nns AeMoOHCTpanuu aTMOC(PEPHOTO IaBICHUS
(Marnebypreckue HOJTyIapHs): Ha3nauenue:
JIEMOHCTPAIHS CHIIBI aTMOC(HEPHOTO JaBJICHUS,

JBA  Pa3beMHBIX METAIMUECKUX  MOJyIIapus ¢
MPOYHBIMH PYYKaMH M XOPOIIO NPUIIIH(OBAHHBIMU
KpastMM, HUMIIEIb C KPAHOM: HaJIU4He,

co3/laBaeMOe BHYTPH IIApOB BaKyyMMETPUYECKOE
napienne: He meHee 0,05 MIa,

MaKCHMaJbHOE pa3pblBaroliee ycuiue: He MeHee 90 H
HaGop Ten paBHoro oOwema: Hasnauenwe: mis
OIpeJIeJIEHUs] U CPaBHEHUSI TETJIOEMKOCTHU U MJIOTHOCTH
Pa3IMYHBIX TBEPBIX MAaTEPHAIIOB,

LWIMHAPHI U3 Pa3ITUYHBIX MaTEpUAIOB: HE MeHee 3 WIT.,
KPIOYKH JUTS TTOJIBEIIMBAHUS IIJIMHIPOB: HATNYNE
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HaGop Tenm paBHOil Mmaccel: Hasmauenuwe: s
ONpENEICHUsI M CPAaBHEHMIO IUIOTHOCTH Pa3IMYHBIX
MaTepuaos,

LMAJMHAPBI U3 Pa3IMYHbIX MAaT€pUaIOB: HE MeHee 3 1IT.,
KPIOYKH IS MOJBEUINBAHUS LIMJIMHIPOB: HAIIMYKE
Cocynsl coobmaromuecsi: Haznauenue: neMoHCTpanus
OJIMHAKOBOTO  yPOBHS OJAHOPOJHOW KUJKOCTH B
COOOMIAIONTUXCS MEXTY COO0M cocynax pasHOM (GOpPMBI,
COOOIIAIOIITUECS CTEKIITHHBIE TPYOKH pa3Hoi (popMmbl:
He MeHee 3 IIT.,

MOCTaBKAa: HAJIMYUE

Tpyobka Herootona: HasnaueHwe: JaeMOHCTpanus
OJIHOBPEMEHHOCTM  NAJACHUS  pPA3IUYHBIX Tel B
pa3pexrEeHHOM BO3yXe,

(GYHKIUS TOIKITIOYEHHS K BAKYYMHOMY Hacocy:
HaJu4ue,

uiiHa Tpyoku: He menee 80 cm.,

pe3UHOBBIC TPOOKH, HUMIIENb: HAIMYUE,

KOJIMYECTBO TeJ B TpyOKe: He MeHee 3 IIT.

[Map ITackans: HazHaueHuwe: neMoOHCTpauus nepenayu
MPOU3BOJUMOTO Ha KUAKOCTh JIaBJIICHHUS B 3aMKHYTOM
cocyle, JEMOHCTpalMsi TOAbEMa JKHAKOCTH TIOJ
JeficTBHEM aTMOC(EPHOTO J1aBIECHUS,

METaJUTMYECKUN IUIUHAP C OINpaBaMH, IOPIICHb CO
IITOKOM, TMOJbIA METAJUIMYECKHUI 1ap ¢ OTBEPCTUSIMMU:
HaJu4ue,

JUITMHA [IWJIMH]Ipa: He MeHee 22 cMm,

JUaMeTp IIapa: He MeHee § CM

[lap ¢ xoxpuom: Ha3HaueHuwe: naeMoOHCTpanus
pacIIUpEeHHs TBEPIOTO Teja MPU HarpeBaHUH,

MITaTUB, METAITNYECKOE KOJIBIIO C MY(DTOMH, IIap C
ICIIOYKOH: HATH4HE,

HaJeKHaAsA MPAaBOBas MOAACPIKKA

www.consultant.ru

Crpanuna 41 u3 77


http://www.consultant.ru/
http://www.consultant.ru/

Pacnopsoxenre Munnpocsemenust Poccun ot 12.01.2021 N P-6
"O6 yTBepKICHUH METOIMUECKHX PEKOMEHJAIHH [0 CO3AAHUIO U (QYHKIIHOHH...

Joxyment npenocrasner Koncynprantllntoc
Jarta coxpanenus: 27.01.2021

JUIMHA IENOYKH: He MeHee 80 MM,

JIMaMeTp 11apa: He MeHee 25 MM

Hunuuapsl cBUHIOBBIE cO cTpyroMm: Hasnauenwue:
JNEMOHCTpAllUsl ~ B3aUMHOTO  MPUTSIKEHHUS  MEXKIY
aTOMaMH TBEPbIX Tell,

KOJIMYECTBO OJAMHAKOBBIX LIMJIMHAPOB: HE MEHee 2 IIT.,
Marepuai HWIUHIPOB: CTaJlb U CBUHEII,

KPIOYKH JUIS [TO/IBEIIMBAHUSA: HATHUUE,

CTpYT, HampapJstoas Tpyoka: HaTu4ue

[Ipubop Jlenna: Ha3HadeHume: s HCCIeAOBaHUS
3aBUCUMOCTH HANpPABJIEHUS HHAYKIHUOHHOTO TOKa OT
XapakTepa U3MEHEHUsI MAarHUTHOT'O MOTOKa,

CTOMKA C KOPOMBICIIOM: HAJIMYHE,

KOJWYECTBO AJTTOMUHHUEBLIX KOJEI: HE MeHee 2 IIT.,
MpOpPeE3b B OJTHOM M3 KOJICL: HAJTMYUE

Marsaut IyrooOpa3HbIit JIEMOHCTPAIIMOHHBIM:
Ha3nauenne: neMoOHCTpamus CBOWCTB IOCTOSHHBIX
MarHuTOB,

TUI MarHWTa: HAMarHWYEHHBIN OPYCOK,

KOJMYECTBO IIBETOB MarH1uTa: HE MeHee 2,

0003HaYCHHE ITOJII0COB MarHuTa: HAJIMYUe

Maraut TOJIOCOBOM  JIEMOHCTPAIlMOHHBIN  (Tapa):
Ha3nauenne: neMoOHCTpamus CBOWCTB IOCTOSHHBIX
MarHuTOB,

TUI MarHWTa: HAMAarHWYEHHBIN OPYCOK
NPSIMOJINHEHHOHN (OPMBI,

KOJHWYECTBO IIBETOB MarHuTa: HE MeHee 2,

0003HaYEHHE TOIIOCOB MAarHUTA: HATMYHE

Crpenkn MarHuTHele Ha MmTatuBax: HasHaueHue:
JIEMOHCTpALMS B3aUMOJACHCTBUS IOJIOCOB MarHuTOB,
OpHEHTAllMX MarHuTa B MAarHUTHOM TIOJIE,
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HaMarHU4YeHHas CTpeJiKa: Hallu4ue,

KOJIMYECTBO 1IBETOB MarHUTa: HE MEHEE 2,

MO/ICTaBKa: HAJTM4Ke

Ha6op JEMOHCTPALIMOHHBIN "OnexrpocraTuka"
(amekTpockonbl (2 mT.), cynataH (2 IIT.), MajJoYKa
CTEKJIsIHHAS, najoyka  200HUTOBAs, LITATUBbI
n3oJupyromue (2 1miT.)

Mammnaa  3mekTpodopHass WM BBICOKOBOJIBTHBIM
HUCTOYHUK: Haznauenwue: VIS MOJTyYeHUs
NEKTPUYECKOT0 3apsja BBICOKOTO IMOTEHLIMANa U
MOJIy4EHUsI UCKPOBOTO pas3psiia,

JMCKU Ha CTOMKaX: HaJM4ue,

KOJIMYECTBO JICHCHCKNX OaHOK: HEe MEHee 2,
[10/ICTaBKa: HAJIM4Ke

Kommnekt npoBoaos: nunHa: He menee 500 MM - 4 mirt.,
250 MM - 4 mr., 100 MM - 8 1IT., HA3HAYEHHE: I
MOJAKIIIOUEHUSI  JEeMOHCTPALlMOHHBIX  MPUOOPOB |
o0opy/noBaHus K HCTOYHHUKY TOKa, JJs cOOpkH
ANEKTPUYECKUX IIeTNel, BKII0Yasl AJIEMEHThl U3 paOOThI
"TTocTOSIHHBIN 31eKTpUUYECKUHM TOK"

4.2,

ObopynoBanue s
n1a0opaTOpHBIX padoT
" YUECHHUUECKUX
ombiToB  (Ha  0Oaze
KOMILICKTOB TUTS

OrD)

[lItaTuB n1abopaTOpHBIi ¢ AepKaTEIIMU
BECHI DJICKTPOHHBIE

MEH3YypKa, rpejaen usmepenus 250 mi
nuHamometp 1 H

nuHamomeTp S H

UUAJUHAP CTabHOM, 25 cm3

HWIAHAP aTFOMUHHUEBBIN 25 cM3
UUJTUHAIP aTIOMUHUEBBIN 34 cm3
UWIMHJIP MIACTUKOBBINA 56 cM3 (17151 U3MEpEHUsI CUJTBI
Apxumena)

npyxuHa 40 H/m

8 mIT.

4 1.
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npyxuHna 10 H/m

rpy3bl 1o 100 1 (6 1mT.)

Ipy3 HaOOpHBIN ycTaHaBIMBAET Maccy ¢ marom 10 r
MepHas JIEHTa, JINHEeIKa, TPaHCIOPTUP

OpYCOK C KPIOYKOM U HUTBIO

Hanpapsitomas uHon He MeHee 500 mwm. JloJKHBI
ObITh oOecreueHbl pa3Hble KOI(P(OUIMEHTHI TPEHUS
OpycKa 0 HanpaBJIIOLIEH

CEKYHJOMED 3JIEKTPOHHBIN ¢ JATYMKOM

HaIIpaBJIAOIIAsl CO IIKAJION

OpYCOK JIepPEBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHON MasTHHUK C TPY30M C ITyCKOBBIM MAarHUTOM U C
BO3MOKHOCTBIO U3MEHEHUS JUIMHbBI HUTH

pbryar

OJIOK IIOIBUKHBINA

0JIOK HEIOIBYKHBIN

KaJOpUMETP

TEPMOMETP

MCTOYHMK MHUTAHUS MMOCTOSIHHOTO TOKA (BBIMPSAMUTENb C
BBIXOJHBIM HampsikeHueM 36 - 42 B wiun OatapelHblit
OJIOK C BO3MOXHOCTBbIO PETYJIUPOBKH BBIXOAHOTO
HaTPSHKCHUS

BOJIETMETp JIByXHpeenbHbli (3 B, 6 B)

amnepMeTp aByxmnpeaensHsbiil (0,6 A, 3 A)

pesuctop 4,7 Om

pesuctop 5,7 Om

nammouka (4,8 B, 0,5 A)

nepeMeHHsblIi pesucrop (peocrar) 1o 10 Om
COEMHUTEIBHBIE ITpoBOAa, 20 mT.

KITIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB pIS
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coOuparommas auH3a, PokycHoe paccrossaue 100 mm
coOuparolas JuH3a, PoKycHoe paccTosiHue 50 Mm
paccenBaromiasi 1MH3a, GOKYCHOE PACCTOSHUE - 75 MM
JKpaH

ONTUYECKAsi CKAMbsI

cnaipg "Monenb npeamera"

OCBETHUTENh

MOJIYLIWJIMHAP C TUITAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop 11st U3ydeHHs Ta30BBIX 3aKOHOB
Kanunnsipet

Hudpaximonnas pemerka 600 mTpuxos/MM
Judpakuronnas pemerka 300 TpuxoB/MM
3epkaio

JlazepHas ykaska

[Tonspounn B pamke

[lenn FOnra

Karymka moTok

biok nuonos

biiok koHzIeHCaTOPOB

Komnac

Marnaut

ONEKTPOMarHuT

Onunku KeJe3HbIe B OaHKe

Texnomoruueckas HaIlpaBJICHHOCTDb

OO0pazoBaTenbHbII
KOHCTPYKTOP TUTS
1. |npaktuku OJ04YHOTO
IPOTPaMMHUPOBAHUS
C KOMILIEKTOM

PoGotoTexnuueckuii ~ HaOop  mpeaHa3HaueH s
M3yYeHHUs] OCHOB POOOTOTEXHWKH, JETalled, Y3JI0B U
MEXaHU3MOB, HEOOXOIUMBIX e CO3JIaHMS
POOOTOTEXHUUYECKUX YCTPOMHCTB.

HaGop mnpencraBnger co0oil KOMIJIEKT CTPYKTYPHBIX

1 mrr.

1 mrr.
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JaTYUKOB

3JIEMEHTOB, COCTMHUTEIIbHBIX JJIEMEHTOB u
ANEKTPOTEXHUYECKUX KOMIIOHEHTOB.

HaGop mo3Bomsier cobuparh (M MOPOrpaMMHPOBATH
coOupaeMble MOJIENH), U3 JIEMEHTOB, BXOJSIINX B €ro
COCTaB, MOJICNIM MEXaTPOHHBIX M POOOTOTEXHUYECCKHX
YCTPOMCTB C aBTOMAaTU3UPOBAaHHBIM YIPABICHUEM, B
TOM YHCJIE Ha KOJIECHOM XOJy, a TaKKe KOHCTPYKIIHH,
OCHOBaHHBIX Ha MCIOJIb30BaHUU Mepeaad (B TOM YHUCIe
YEepBSAYHBIX U 3y0UaThIX), @ TAKIKE PHIYArOB.
CBETOJMOJHBI  MaTPUYHBIM  JgucIuied ¢ Oeroi
MOJICBETKON Ha KOHTPOJLIEPE

KomgecTBo mopToB BBOAA/BRIBOIAa HA KOHTPOJLIEPE HE
MeHee 6

KonunuecTBo KkHOTIOK HE MeHee 4

OO0111ee KOJIMYECTBO DJIEMEHTOB: HE MeHee 520 1T, B
TOM YHCIIE:

1) mporpammupyemblii OJOK yIpaBieHHs, KOTOPBIN
MOJKET paboTaTh aBTOHOMHO H B IIOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) JaT4YHK CUIIBI

4) naTuuK paccTOSHUS

5) maT4uK 1BETa

6) akkymynaTopHas OaTapes

7) IlnacTUKOBbIE CTPYKTYpHBIE AJIEMEHTHI, BKJIIOUas
nepQopupOBaHHBIE DIIEMEHTHI: OalKU, KyOUKH, OCH U
BaJIbl, COCAMHHUTEIHHBIC AJIEMEHTHI K OCSIM, IICCTCPHH,
MpelHa3HauYeHHbIe JUIsl  CO3/IaHUS  YEPBSIYHBIX W
3yO4YaThIX TIepead, COCTUHUTCIILHBIE W KPETEeKHBIC
AJIEMEHTHI,

7) IlporpammHoe o0ecrieueHue, HCIOJIb3YEMOE st
MPOrPaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUUYECKUX
MOJIEJIEd M YCTPOMCTB, JOCTYIHO IS CKAUMBAaHHS W3
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cetu nTepuer

OO6pazoBaTebHBIN
Ha0Op MO MEXaHUKE,
MCXAaTPOHHUKE u
POOOTOTEXHUKE

KoMIUIeKT 1715t i3ydeHust OCHOB 3JIEKTPOHHUKH U
POOOTOTEXHHUKHU

HaGop momxeH ObITh TpeaHA3HAYEH MJIS MPOBEACHHUS
y4eOHBIX 3aHATHI MO AJNEKTPOHHKE U CXEMOTEXHUKE C
[ENbI0  W3y4eHUs  Hambojee  pachpoCTpaHECHHOM
3JIEMEHTHON 0a3ml, MIPUMEHSIEMO TUIA
WHXCHEPHO-TEXHHYECKOTO TBOPYECTBA YYAIUXCA M
pa3zpaboTku yueOHBIX Mojeneld pobotoB. Habop
JOJDKCH TIO3BOJIATH yJalllUMCS Ha IPAKTUKE OCBOWTH
OCHOBHBIE TEXHOJIOTUHU MPOEKTUPOBAHUS
POOOTOTEXHHUECKUX KOMIUIEKCOB Ha MIPUMEpe yIeOHBIX
Mozenel poOOTOB, a TakkKe H3y4YUTh OCHOBHBIC
TEXHUYECKHE PEIICHHS B 00JIACTH KHOCPHETHUYECKUX U
BCTPAMBAECMbIX CHCTEM.

B cocraB kommiekta JIOJDK€H BXOJUTH  HaOop
KOHCTPYKTUBHBIX JJIEMEHTOB Il COOpKM MakeTta
MaHMITYJIUOHHOTO po00Ta, KOMIUIEKT METAUNINYECKUX
KOHCTPYKTUBHBIX 3JIEMEHTOB JJsi COOpPKM MakeTa
MOOHIJIBHOTO poOOTa U T.II.

B cocraB kommiiekra BXOOUT HAOOp AIIEKTPOHHBIX
KOMIIOHEHTOB [UUISl M3Y4YE€HHsS OCHOB DJJIEKTPOHUKU H
CXEMOTEXHHUKHM, a TaKKe KOMIUIEKT TPUBOJOB U
JaTYUKOB  Pa3IMYHOrO  TUma Uil pa3paboTKu
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocraB KOMILIEKTa [OJKHO BXOJIUTH: MOTOPBHI C
SHKOJIEPOM - HE MEHee 2 IIT, CEPBOIPHUBOJ OOJBIION -
HE MeHee 4 1T, CEpBONPHUBO/ MAJIbI - HE MEHee 2 1T,
uH(ppakpacHbIi  JaTYUK - HE MeHee 3 T,
yIBTPa3ByKOBOM [JaT4YMK - HE MeHee 3 MIT, JaT4uK

1 mrr.

1 mrr.
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TCMIICPATYPhI - HC MCHEC 1 mT, JaT4UK OCBCIICHHOCTH -
He MeHee | T, HAOOp AIEKTPOHHBIX KOMITOHEHTOB
(pe3rcTOpbl, KOHJCHCATOPBI, CBETOAMOJBI PA3IIMIHOTO
HOMHHAJA), KOMIUIEKT TIPOBOJOB s OecrnaeqHoro
MPOTOTUITHPOBAHUS, riara OecraeuyHoro
OPOTOTUIMPOBAHMS,  AKKyMYJIATOp M 3apsaHoe
YCTPOMCTBO.

B COCTaB KOMILJIEKTa JTOJKEH BXOJUTh
MIPOrpaMMUpPYEMbIii KOHTPOJLIEP, IPOrPAMMHUPYEMBIN B
cpene Arduino IDE wnm aHaJOTMYHBIX CBOOOIHO
pacpocTpaHsIeMbIX cpenax pa3paboTKu.
[IporpamMmmMupyemblii KOHTpOJUIEp JOJDKEH 00J1aaTh
MOpTaMu ISl TOJKITFOUEHUS! HU(POBBIX U aHAJIOTOBBIX
ycrpoiicts, uatepdericamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth win WiFi.

B cocraB kommiekTta JOHKEH BXOAUTh MOIYJb
TEXHHUYECKOTO  3pEeHHs, MPeACTaBISAIoNMi  coboit
BBIYMCIIUTENIBHOE  YCTPOMCTBO  CO  BCTPOCHHBIM
MHUKPOTPOIIECCOpPOM (KON-BO snep - He MeHee 4 miT,
gactota siapa He MeHee 1.2 I'Tu, oobem O3V - He
MeHee 512 MO, 06beM BCTPOEHHOM MaMATH - HE MEHee
8 I'0), uHTerpupoBaHHOM Kamepoil (MakcUMalIbHOE
paspenieHue  BUJEONOTOKA,  MEpPEeAaBaeMoro 1o
untepdeiicy USB - nHe menee 2592 x 1944 en.) u
ONTUYECKON cucTteMoil. MoayIb TEXHUUYECKOTO 3PEHUs
JOJHKeH 005agaTh COBMECTHUMOCTBIO C Pa3IHYHBIMH
MPOTPAaMMHUPYEMBIMH ~ KOHTPOJUIEpAMU € TTOMOIIIBIO
untepdeiicos - TTL, UART, I12C, SPI, Ethernet.
Moaynb  TEXHHUYECKOTO 3pEHHsS JOHKEH HUMETh
BCTPOEGHHOE TIPOTpaMMHOE O0ecreueHne Ha OCHOBE
OTepallMOHHON  cucTteMbl  Linux, IIO3BOJISIIOIIEE
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OCYIIECTBJISITh ~ HACTPOMKY  CHUCTEMbl  MALIUHHOTO
oOyueHusi MapaMeTpoB HEUPOHHBIX ceTel A
OoOHapy>KeHHsI 0OBEKTOB, ONPECIICHHUS UX MapaMeTPOB
U JanbHEHIIeH nIeHTU(PUKAIINHN.

KoMmruiekT  momkeH — oOecrneuyuBaTh  BO3MOXKHOCTH
U3Y4YEHHUS] OCHOB pa3pabOTKM  MPOrpaMMHBIX H
anmapaTHbIX  KOMIUIEKCOB  WHXEHEPHBIX  CHUCTEM,
pemenuii B cdepe "HMHTepHer Bemel", a Takke
pelieHui B 001acTd poOOTOTEXHUKHU, UCKYCCTBEHHOTO
WHTEJUICKTa U MAITMHHOTO OOy4eHHUSI.

KommerorepHoe obopynoBanue

1 |Hoyr6yk

®opm-PakTop: HOYTOYK;

XKectkas, HeoTKIIIOYaeMas KJIaBUaTypa: HAIUYIUE;
Pycckas packnagka KjiaBuaTypbl: HATUYUE;
Juaronans skpaHa: He MeHee 15,6 n1oiMoB;
Paspemenne skpana: e menee 1920 x 1080 nukceneit;
KonuuecTBo sipep mpoiieccopa: He MeHee 4;
KonnuecTBO NOTOKOB: HE MEHee §;

bazoBas TakToBas yactoTa mporeccopa: He MmeHee |
[T

MakcumanbHasi TAKTOBas 4aCTOTa MpoIeccopa: He
menHee 2,5 I'T;

Komi-nmamsarts nporeccopa: He Menee 6 MoOaiir;
OO0beM yCcTaHOBJICHHOH ONepaTUBHON NMaMSTH: HE
MeHee 8 ['0aiiT;

O6beM noaaep>KUBaeMO OnepaTUBHON MaMsITH (A5
BO3MOKHOCTH pacilIvpeHus): He MeHee 24 ['6aiir;
O0mnem Hakomnurens SSD: He menee 240 I'0aiit;
Bpewms aBToHOMHOI# paboThl OT OaTapeun: HE MeHee 6
4acoB;
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Bec HOyTOYKa C YCTaHOBJIEHHBIM aKKyMYJISITOPOM: HE
oonee 1,8 kr;

Buemnnit uarepdeiic USB cranaapra ne Huxe 3.0: He
MEHee TpeX CBOOOIHBIX;

Buemnnii uarepdeiic LAN (ucnonb3oBanue
NIEPEXOAHUKOB HE IIPETYCMOTPEHO): HAINYHE;
Hannune moayneii u uarepdeiicoB (MCONb30BaHUE
MepeX0IHUKOB He npeaycmorpeno): VGA, HDMI;
becnipoBognas cBsa3p Wi-Fi: Hanuume ¢ moaaepxkon
cranzapta IEEE 802.11n unu coBpemeHHee;
Web-kamepa: Hannuue,

Manunynstop "Mblb": HaIUYKE;
IIpenycraHoBiaeHHAas ONEepaliOHHAsI CUCTEMA C
rpadUUecKuM MOJIb30BATEILCKUM HHTEpPEricoM,
obecneynBaromas paboTy pacpOCTPaHEHHBIX
00pa3oBaTEeNbHBIX U OOIMIECUCTEMHBIX MPHIIOKEHHIH:
HaJIM4ue.

Moy (mpuHTED,
CKaHep, KOIHUp)

Tun ycrpoiictBa: MOV (pynkunu nevaru,
KOIIMPOBAHHUsI, CKAHUPOBAHUS);

®opmar Oymaru: He MeHee A4;

L[BeTHOCTB: YepHO-OebIi;

TexHonorus nevaru: gazepHas

MaxkcuManbpHOe paspemenue neuatu: He MeHee 1200 x
1200 Touexk;

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

1 .

1 .

NMPO®UIbHbIA KOMMJIEKT OBOPYOAOBAHUSA

Tab6muma N 2
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N HaumenoBanue Kpartkue npuMepHbIe TEXHUYECKUE XapaKTEPUCTUKHU Komnyectso KomunuecTso
o0opynoBaHus €AMHUII JUIS eIUHULL AJIs
popUILHOTO popHILHOTO
KOMIUIEKTa KOMIUIEKTa
(obmeobpazoBate | (MaTOKOMILIEKT
JbHBIE HBIC
OpraHu3aiym, He | oomeodpa3zoBar
SIBJISIOILIECS €JIbHbIE
MaJOKOMIUIEKTH | OpraHu3aluu),
bIM), €]I. U3M. el1. U3M.
BA30BAS (OBA3ATEJIBHAS HACTD)
EctecTBeHHO-Hay4YHAsI HATIPABICHHOCTb
ObecrieunBaeT BBIMIOJIIHEHUE JIA0OPATOPHBIX padoOT Ha
ypOKax 1o OMOJIOTUH B OCHOBHOM IIKOJIE U
MIPOEKTHO-UCCIIEI0BATENbCKON 1€ATEIIbHOCTH
YUaIIAXCSL.
Komnnekranust: becnpoBoHON MyIbTUAATYHK 110
OMOJI0THH C 6-10 BCTPOCHHBIMU JIaTYNKAMU:
Iudpopas JlaTunk BnaxkxHOCTH ¢ quanazoHoM uzmepenus 0...100%
JIaT4MK OCBEIIEHHOCTH C AMANa30HOM H3MEPEHHS HE
nabopaTopusl 1o
1. yxke ueM ot 0 go 180000 ik 3 mr. 2 MT.
OuoI0ruu
Hatuuk pH ¢ nuamna3zoHoM u3smepenus He yxe uem oT ()
(yuennueckas)

1o 14 pH

JlaTuuk Temneparypsl ¢ Juana3oHOM U3MEPEHMsI He
yxke yem oT -20 1o +140 C

JlaTyuk 31EeKTPONpPOBOAUMOCTH C AMANa30HAMU
n3mepenus He yxxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 MxCwm; ot 0 1o 20000 MxCm

JlaT4MK TeMIiepaTypbl OKpYyXKarolen Cpelbl ¢
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JTMana3oHOM U3MEpeHHUsl He yxke ueM oT -20 g0 +40
AKceccyaphl:

Kabens USB coequHUTENBHBIH

3apsiiHOE yeTpoicTBO ¢ kKabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauu udpoBoit
nabopaTtopuu

Hudposas Buaeokamepa ¢ METALTNYECKUM IITATUBOM,
paszpemienue He MmeHee 0,3 Mnukc

[Tporpammuoe obecnieueHme

MeTtoauueckue pekomenaanuu He menee 30 pabot
YnakoBka

Hannuue pycckosi3pI9HOTO caiiTa MoAIep>KKU, HATUYUE
BUJICOPOJIUKOB.

Hudposas
nabopaTopusl 1o

XHMUH
(yuennueckas)

OObecnieunBaeT BHINOIHEHUE JAOOPAaTOPHBIX PadOT MO
XUMHH Ha ypOKaxX B OCHOBHOM ILIKOJIE U
IIPOEKTHO-UCCIIEA0BATENBCKON NEATEIBHOCTH
yUaluxcs.

KoMmmnekramust:

BbecripoBoHON MyIbTUAATYUK 10 XUMUH C 4-Mst
BCTPOEHHBIMM JaTYUKaMHU:

Haruuk pH ¢ quanazonom uzMeperus He yxxe yem oT 0
1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONApHBIN) ¢
JMana3zoHoM u3MepeHus He yxke yeM oT -100 1o +900 C
JlaTuuk 31EeKTPONpPOBOAUMOCTH € AUANA30HAMU
n3Mepenus He yxke uem ot 0 1o 200 MxCwm; ot 0 110
2000 mxCwm; ot 0 10 20000 MKCM

JlaTuMk TemMIiepaTypsl INIATHHOBBIN C TMANa30HOM
n3MepeHus He yxxe yem ot -30 1o +120 C

OTaenbHble JATYUKHU:

3 .

2 1IT.
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JlaT4uK ONMTHUYECKON IIIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB coequHUTENBHBIH

3apsiiHOE yeTpoicTBO ¢ kKabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu nudpoBoi
nabopaTtopuu

Ha6op nabopaTopHoii oOCHaCTKH

[IporpamMmmMHoe obecrieueHue

Mertoanyeckue pekoMeHaanun ne menee 40 pador
Hanuuue pycckosi3pIuHOTO caifTa MOIAePHKKU
Hannune Buaeopoankos.

OObecnieunBaeT BHINOIHEHUE SKCIIEPUMEHTOB IO TEMaM
Kypca pU3uKH.

Komruiekramnus:

becripoBoHON MyIbTUAATYUK 110 PU3UKE C 6-10
BCTPOEHHBIMM JaTYUKaMHU:

Hudposoii gaTunk TeMneparypsl ¢ JuanazoHOM
nu3MepeHus He yxxe 4yem ot -20 o 120 C

[udposoit gaTunk aOCOIOTHOTO JABIECHHUS C

ngpposas
iy Jrana3zoHoM u3MepeHus He yxe yeM oT 0 1o 500 klla
naboparopust 1o
3. (usuKe JlaTyuk MarHUTHOT'O TOJIS C TMANIa30HOM U3MEPEHUS He 3 wr. 2 wrT.
yxke ueM oT -80 1o 80 mTn
(yueHuueckas)

JlaTuuK HampsKEHUS C AMana3oHaMu U3MEPEHUs He
yke ueM ot -2 10 +2 B; ot -5 1o +5 B; ot -10 10 +10 B;
or-15 10 +15 B

JlaTunk TOKa He yxke 4eM ot -1 1o +1 A

JlaTuMK akcenepoMeTp ¢ MOKa3aTesIsIMU HE MEHEE UeM:
+/-29;+/-49;+/-8¢

OtnenbHBIE YCTPOHCTBA:

USB ocmumiorpad e menee 2 kanana, +/- 100 B
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Axceccyapbl:

Ka6ens USB coennauTenbHbBIN

3apsimHOE yCTpOCcTBO ¢ KabeneM miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHcTpyKTOp A1 TPOBEIEHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauu udpoBoit
nabopaTtopuu

[IporpamMmmMHoe obecrieueHue

Meroaundeckue pekomenaamnuu (40 pador)
Hannune pyccKosi3pIMHOTO caiiTa NOAACPKKU
Hanuuue Buaeopoankos.

KommnbrorepHoe o6opynoBanue

4. |HoytOyk

®opm-PakTop: HOYTOYK;

Kectkas, HeoTKIIOYaeMas KJIaBUATypa: HAIUYUE;
Pycckas packnaaka kinaBuaTypbl: HAJIMYNKE,
Jlnaronane sKkpaHa: He MeHee 15,6 11oiMOoB;

Pa3pemenue skpana: e Mmenee 1920 x 1080 nukceneii;

KonunuecTBo siaep nmpoueccopa: He MeHee 4;
KomnnyecTBO MOTOKOB: HE MeHee §;

bazoBast TakTOBas yactoTa mpoieccopa: He MeHee 1
IT;

MaxkcuMarbHasi TAKTOBas 4acToTa Mpolieccopa: He
menee 2,5 I'T'1;

Komr-mamste npouieccopa: He MmeHee 6 MOaiiT;
OO6beM ycTaHOBJIEHHOM ONEepaTUBHOM MaMsTH: HE
MeHee 8 ['0aiiT;

O0BemM noIeP)KUBAEMO OTIEpPATUBHON TTaMATH (1S
BO3MOXXHOCTH pacIIupeHusi): He MeHee 24 ['0aiir;
O0nem Hakonutesg SSD: He menee 240 ["0aiiT;
Bpemst aBToHOMHO# paboThI OT OaTapeu: He MeHee 6

3 .

2 1IT.
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4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOPOM: HE
ooiee 1,8 kr;

Buemnwnii uatepdeiic USB crannapta e ke 3.0: He
MEHEEe TpeX CBOOOAHBIX;

Buemnwmii uatepdeiic LAN (ucmonas3oBanue
IIEPEXO/ITHUKOB HE IPEYCMOTPEHO): HAJINYUE;
Hannuune monyineit u uatepdeiicoB (MCIOIb30BaHNE
MEePEXOTHUKOB He mpeaycMoTpeno): VGA, HDMI,
BecnpoBoanast cBsa3p Wi-Fi: Hanuume ¢ moanepxkoit
crannapra IEEE 802.11n w1 coBpemMeHHee;
Web-kamepa: Hanuuue,

Manunynstop "Mbllib": HaTU4YKE,
[IpenycranoBieHHas onepaloOHHAasi CUCTEMA C
rpadUyeCcKUM MOJIB30BATEIbCKUM HHTEpGEcoM,
obecrieunBaromas padoTy pacpoOCTPAaHEHHBIX
00pa30BaTeNbHBIX U O0IIECUCTEMHBIX MPUIIOKEHHI:
HaJU4ue.

Tun ycrpoiictBa: MOV (pyHKIum nevaru,
KOITMPOBAHMUsI, CKAHUPOBAHUS ),
®dopmar Oymaru: He MeHee A4;

M®YV (mipunrep, [IBeTHOCTD: YepHO-OEMBIN;
5. 1 mr. 1 mr.
CKaHep, KOIup) TexHosorns nevyaru: JazepHas
MaxkcuMaibHOe paspeleHue neyatu: He menee 1200 x
1200 Touexk;
Wutepoeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOITOJIHUTEJIBHOE OBOPYIOBAHUE
EctecTBeHHO-Hay4YHast HAIIPaBJIEHHOCTb
1. |Hudponas ObecnieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padboOT Ha I wr. I wr.
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nabopaTopHst 1Mo
ouooruu
(yueHuueckas)

ypOKax 1o OMOJIOTHH B OCHOBHOMU IIIKOJIE U
MIPOEKTHO-UCCIICIOBATEIBCKON AEATETbHOCTH
yUaIuXxcsl.

Kommnekranus: becnipoBoiHON MYIbTUIATYUK 10
OHMOJIOTHH ¢ 6-F0 BCTPOCHHBIMU JTaATYNKAMHU:

JlaTunk BiIaxHOCTH ¢ quanazonoM usmepenus 0...100%
JlaTuMK OCBEIICHHOCTH C JJUANa30HOM U3MEPEHUSI HE
yxe yeM oT 0 1o 180000 5k

Hatuuk pH ¢ nuanazonom uzMepenust He yxe uem oT 0
1o 14 pH

JlaTuuk TeMneparypsl ¢ [Uana3oHOM U3MEpEeHHUsI He
yxxe yem oT -20 1o +140 C

JlaT4MK AJIEKTPONPOBOJAUMOCTH C IHANa30HaAMHU
n3mepenus He yxxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTuuk TemIiepaTypbl OKpYyKaroen cpeibl C
JIMaNa30HOM M3MEpPEHHUsl He yxke ueM oT -20 no +40
AKceccyapsl:

Kabens USB coe fMHUTEIBHBIHI

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuu HuppoBoit
nabopaTtopuu

Hudposas Buacokamepa ¢ METAITMIECKHAM IITATHBOM,
paspemienue He meHee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Mertoanueckue pekoMmeHaanuu He menee 30 padot
VmakoBka

Hanwnuune pyccKosI3pI9HOTO caiiTa MOANEPKKH, HATHIUE
BHJICOPOJTUKOB.

2. |ludposas

ObecnieunBaeT BBIIIOJIHEHUE J1a0OPATOPHBIX paboT MO

1 mrr.

1 mrr.
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nabopaTopHst 1Mo
XUMHUH
(yueHuueckas)

XUMUU Ha YPOKax B OCHOBHOM IIKOJIE U
MIPOEKTHO-UCCIIEIOBATENBCKON JEATEIbHOCTH
y4aImxcs.

Komruiekranus:

becripoBoHON MyJIbTUAATUUK 110 XUMUH C 4-Mst
BCTPOEHHBIMM JIATYUKAMM:

Hatuuk pH ¢ nuamnaszonoM usmepenus He yxe uem ot ()
1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpPMOMApHBIN) ¢
rana3zoHoM u3MepeHust He yxke ueM ot -100 o +900 C
JlaT4MK 3JIEKTPONPOBOAUMOCTH C AHANa30HaMuU
n3mepenus He yxxe 4yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTuMk TemiepaTypsl INIATUHOBBIN C IHANA30HOM
n3MepeHus He yxe yem ot -30 qo +120 C
OTtnenbHBIE JATYUKU:

JlaTurk onTHYECKOH INIOTHOCTH 525 HM
AKceccyapsl:

Ka6ens USB coeqnHUTENbHBIHI

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuu HuppoBoit
nabopaTtopuu

Ha6op nabopaTopHoit ocHacTKH

ITporpammHoe obecnieueHue

Meroandeckue pekomeHaanuu He Mmeree 40 paboT
Hanuune pycckos3pIMHOTO caiiTa HOAIEPKKU
Hanuune Buaeopoaukos.

Hudposas
3. |nmaboparopus 1o

¢buznke

OOecnieunBaeT BHITIOHEHUE SKCIIEPUMEHTOB IO TEMaM
Kypca (pU3UKH.
Komiiekramnus:

1 mrr.

1 mrr.
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(yuenuueckas)

BecnipoBogHON MyIbTUAATYUK O (PU3UKE C 6-FO
BCTPOCHHBIMH JJaTYUKAMHU:

[udpoBoii AaTYMK TeMIepaTypsl C JHANa30HOM
u3MepeHus He yxe uem ot -20 1o 120 C

[udposoii gaT4rK aOCOTFOTHOTO TABJICHUS C
JMana3zoHoM n3mepenus He yxke yeM ot 0 1o 500 xlla
JlaT4rK MarHUTHOTO MOJIsl C AMANa30HOM U3MEPEHUS He
yxe yeM oT -80 10 80 MmTn

JlaTuuk HampspKEHUS ¢ AUana3oHaMu U3MEpEeHUsl He
yke ueM oT -2 10 +2 B; ot -5 1o +5 B; o1 -10 1o +10 B;
or-1510+15B

JlaTunk ToKa He yxke 4em ot -1 1o +1 A

JlaTuuk akcenepoMeTp ¢ TOKa3aTeNIIMU HE MEHEe YeM:
+/-2Q9;+/-49;+/-8¢

OTtnenpHBIE YCTPOMCTBA:

USB ocnumiorpad He meHee 2 kanana, +/- 100 B
Akceccyapsl:

KaGens USB coequHUTENBHBIH

3apsgHOe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy
KonctpykTop /u1st mpoBeIeHUs SKCIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuu HuppoBoit
nabopaTtopuu

[IporpamMmmMHoe obecnieueHue

MeTtoaudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAACPKKU
Hanwnuue BuaeopoInKoB.

Hudposas
naboparopusi 1o

¢busnonoruu
(mpodubHbII

ObecrnieunBaeT MPOBEJACHNUE UCCIICIOBAHUS 110

(b YHKIIMOHUPOBAHHUIO YEJIOBEYECKOTO OpraHU3Ma.
Kommnekranusi: becipoBogHONM MyJIbTHAATYUK 11O
(hbU3HOSIOTHH C 5-10 BCTPOCHHBIMH JTaTYUKaMHu: J[aTamk

1 mrr.

1 .
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YPOBEHD)

aprepuansHoro gasiaeHus (0...250 MM prt. CT.)

JlaTuuk mynbca ¢ 1Mana3oHOM U3MEpPEHUs He YKe YeM
ot 30 o 200 yn/mun

JlaTuuk TeMrneparypsl Teja ¢ JUanazoHoM U3MEpEHUs
He yxe geM ot +25 mo +40 C

JlaTuuk 4acTOTHI AbIXaHUS C JUANa30HOM U3MEPEHUS He
yxke yem oT 0 10 100 ukioB/MuH

JlaTyrK YCKOPEHHMS C TIOKa3aTesiMu +/- 2 g; +/- 4 g; +/-
8¢

OTtnenpHBIE yCTPOMCTBA:

Hatuuk OKI' ¢ auana3oHOM U3MEpeHus He YXKe YeM OT
-300 o +300 MB)

Hatuuk pH ¢ nuanazonom uzMepenust He yxe uem oT 0
1o 14 pH

JlaTuuk cuioMep ¢ Juana3oHoOM U3MEPEHHs HE yKe YeM
ot -40 1o 40 H

JlaTuuk OCBEIIEHHOCTH C AUAa30HOM U3MEPEHUS He
yxxe yem ot 0 7o 180000 nk

AKceccyapsl:

KaGens USB coequHUTENBHBIM

3apsgHOe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
KoHcTpyKkTOp /17151 TPOBECHUSI SKCIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuu HuppoBoit
nabopaTtopuu

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 20 padot
Hannune pycckosi3pIMHOTO cailTa MOAAEPKKA

Hanuune Bua€OpoInKoB.

5 udposas
" |maboparopus 1o

OOGecnieunBaeT NpoBeJEHUE YUEOHOTO 3KOIOTUUECKOr0
MOHHUTOPHHIa HTHCTPYMEHTaIbHBIMU MeToamMu. Habop

1 mrr.

1 mrr.
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OKOJIOTHH

MIPUMEHSIETCS TTPU U3yYSHUH YKOJIOTHUH, OMOJIOTHH,
XUMHH, Teorpaduu U IpUpoIOBEACHHUS, a TAKXKE IS
WHJIMBUIYQJIbHBIX UCCJICIOBAHMS U MPOEKTHON
NEeSATEIbHOCTH IIKOJIbHUKOB.

Kommiekranus: becripoBoaHON MyJIBTUAATYUK 110
9KOJIOTMYECKOMY MOHUTOPHUHTY C 8-F0 BCTPOCHHBIMU
JTATYNKAMU:

JlaT4MK HUTPAT-HOHOB

JlaTuMK XJIOpUA-UOHOB

Hatuuk pH ¢ nuamnaszonoM usmepenus He yxe uem ot ()
1o 14 pH

JaTunk BnaxxHocTH ¢ quanazonom usmepenus 0...100%
JlaT4MK OCBEIIEHHOCTH C JUANa30HOM U3MEPEHUs HE
yxxe yem ot 0 7o 180000 1k

JlaTuuk TemnepaTypsl ¢ JUara3oHOM U3MEPEHHUS HE
yxxe yem oT -20 1o +140 C

JlaT4MK 3JIEKTPONPOBOAUMOCTH C AHaNa30HaMuU
n3mepenus He yxxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTurk TemMriepaTypbl OKpYyKaromien cpeibl C
JMarna3zoHoM U3MepeHus He yxke yeM oT -20 go +50 C
OTtnenbHBIC JATYUKU:

JlaTuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C
JTMANa30HOM M3MEPEHUsI 4acTOT He MeHee ueM oT 50 '
1o 8 kl'm;

JlaT4uK BIAQXKHOCTH MOYBHI C IMAMTa30HOM U3MEPEHUS
He yxe uyeM oT 0 10 50%

JlaTank KuCIOpoa ¢ 1uarma3zoHoM u3mepeHus ot 0 10
100%

JlaTunk onTHYeCcKOM MIOTHOCTH 525 HM

JlaTyuk onTudeckoi mioTHocTy 470 HM

JlaTauk TypOMANMETD C TUATIa30HOM U3MEPEHUS HE
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yxke ueM oT 0 1o 200 NTU

JlaT4MK OKHCH YIJepoJia ¢ JUarna3oHoOM U3MEpeHHs He
yxke yem ot 0 1o 1000 ppm

AKceccyaphl:

Kabenbs USB coequHuTenbHbli (2 mT.)

3apsiiHOE yeTpoicTBO ¢ kKabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepreHb Ui 3aKpeIUIeHHs] JaTYUKOB B LIITATUBE
Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu HUQPpoBOi
nabopaTtopuu

IIporpammHoe oOecnieueHue

Metoanyeckre pekoMeHaanuu ne menee 20 pador
YmnakoBka

Hanuuue pycckosA3pIMHOTO caiTa NOAIEPKKU, HATMYHE
BUJICOPOJIUKOB.

Muxkpockon
uudposoit

Tun Mmukpockona: OnooruyecKuit

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

Meto uccienoBaHus: CBETIOE NOJIe
Matepuran ONTHUKU: ONTUYECKOE CTEKIIO
YBenn4yeHne MUKpockora, kpat: 64 - 1280
Oxymsipsl: WF16x

OO0nwexTuBsl: 4x, 10x, 40xs (moaANpy>KUHEHHBII )
PeBonbBepHas royioBka: Ha 3 0ObEKTHBA

Tun noacBeTKN: 3epKajo WIN CBETOIUO
PacnonoxeHnne moACBETKU: BEPXHSS U HIDKHSAS
Marepuan koprnyca: MeTail

[IpeameTHsiit cronuk, MM: 90

Ucrounnk nmutanus: 220 B/50 I'a

Yucno meranukcenei: 1

1 mr.

1 mr.
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Ha6op OI'D o
XUMUH

B Habop BxoasT Bechl 1abopaTopHble 31eKTpoHHbIE 200
T, CIUPTOBKa J1JabopaTopHasi, BOPOHKA KOHUYECKas,
najyiouka cTekisiHHas, npooupka I1X-14 (10 mryk),
CTakaH BbICOKMI ¢ HocukoM BH-50 ¢ meTkoit (2
IITYKH ), THUJIAHAP U3MEPUTETbHBIN 2-50-2
(CTEKJISTHHBIHN, C MPUTEPTON KPBIIIKOM ), IITATUB IS
npo6upok Ha 10 raes, 3aKuM IPOOUPOUHBIH,
mImaTenb-JIokeuka (3 mTyku), Habop (GIakoHOB ISt
XPaHEHHS PacTBOPOB U peakTUBOB (00beM (irakona 100
MJI - 5 KOMITJICKTOB 110 6 MITYK, 00BbeM ¢urakona 30 mir -
10 KOMIIIEKTOB 1O 6 IITYK), HUIMHIP U3MEPUTEIbHBIN
¢ HocukoM 1-500 (2 mwTyku), ctakad Beicokuit 500 mi
(3 mrykn), HaOop epiueit A MBIThS MOCYABI (epi IS
MBITBSI IPOOUPOK - 3 MTYKH, €PII JJIsT MBIThsI KOJI0 - 3
HITYKH), Xajnat 6enblit X/0 (2 mWTyKu), nepuyaTku
PE3MHOBBIE XUMHUYECKHUE CTOUKHE (2 IITYKH), OUKH
3amuTHbIe, GUIbTPel OymMaxkHsie (100 mTyK), roprouee
qutst cnuptoBok (0,33 ).

B coctaB Habop BXOJSAT peakTHBBI: AIFOMUHUM, XKeJe30,
COJISTHAsI KACIIOTa, METHIIOPaHXK, (peHondranenH,
aMMHMaK, IEpOKCH]T BOJOPOJia, HUTpAT cepedpa u
JpyTHUe; B 001IEeH CI0KHOCTH - 44 pa3IMUHbBIX BEIIECTB,
UCIONIb3YEMBIX JIJISi COCTABIICHHS KOMILIEKTOB
PEaKTHBOB TPH MPOBEICHIH YK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB MO KYpCY MIKOIBbHON XUMUH.

1 mr.

1 mr.

VYyeOHnas
8. |maboparopus no
HEUPOTEXHOJIOTHH

B cocrtaB Bxozsrt:

Cencop Tun 1 He menee 1 mT., o0ecrieunBaeT
BO3MO>XHOCTb PETMCTPALIMN CUTHAJIA JJIEKTPUUYECKON
aKTUBHOCTH MBI (351IeKTpoMuorpammsel, SMI).
Perucrpanus n0omKHa OCyIIECTBIAETCSI HEHHBA3UBHO,
CYXUMH 3JIEKTPOJaMH.

1 mrr.
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B03MOXHOCTBIO KpEIUIEHHSI K pYKE U€JI0BEKa, YTO
JOJKHO aBaTh BO3MOXHOCTh PETUCTPUPOBATH
AJIEKTPUUYECKYIO0 aKTUBHOCTH MBIIIIBI B 00JIaCTH, HAJL
KOTOpO#1 pacnionaraercs kpemienue. [Ipu HanpsoxeHun
MBIIIIIBI JOJKHA OBITh 00ecIiedeHa BOZMOKHOCTh
Ha0JII0/IeHUs] yYHOCTU CUTHAaJjA (T.e. IPUCYTCTBUE
OMI'), npu paccinabieHUu MBILIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1 mT., odecrieunBaeT
BO3MOXXHOCTh PETHUCTPAIlH CUTHAIIA
dotormneru3morpammel (PI1IY) onrrueckuMm myreM, 3a
CYeT U3MEHEHUS OTPAKEHHOTO OT KPOBEHOCHBIX
COCY/IOB CBE€Ta, 00bEM KOTOPBIX U3MEHSAETCS 10T
BO3JICHICTBUEM ITYJIbCOBOM BOJHBL. CEHCOp JOMKEH
OBITh 0OecrieueH BO3MOXKHOCTBIO KPETUICHHS K
MOyIIeYKe Naslblia YeI0BeKa.

Cencop Tun 3 ne menee 1 mt., odecrieynBaer
BO3MOXXHOCTh: PETUCTPALIMU CUTHAIA
anextpokapanorpammsl (OKI') He ”HBa3UBHBIM
CII0CO00M;

peructpaund I, II u Il oTBeneHM; MOAKIIOYEHUS
ANEKTPOJOB K CEHCOPY € MOMOULIBIO COEAUHUTEIBHBIX
poBoAOB, 000opynoBaHHbIX TouchProof pazsemamu.
Cencop Tun 4 He menee | mT. obecrieynBaeT
BO3MOXXHOCTh: PETUCTPALIUU CUTHaIA
KO)KHO-TrasibBaHn4eckoi peakuuu (KI'P), perucrpanus
KOTOPOT'O OCYILIECTBIISIETCS HAa IOCTOSTHHOM TOKE;
MOJIKJIFOUEHUS K TNy YEJIOBEKA C MOMOIIBIO CYXUX
AJEKTPOIOB, OJKIIOYEHHE KOTOPHIX K CEHCOPY
ocymecTBisieTcs ¢ nomoursio TouchProof pazsemos.
Cencop Tun 5 e menee 1 miT., oOecrieunBaeT
BO3MO>KHOCTb: PETUCTPALIMU CUTHAJA AIEKTPUYECKOU
aKTUBHOCTH Mo3ra (D3I") ¢ moMoIbI0 CyXuX
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HEWHBA3UBHBIX JIEKTPOOB; PETUCTPALITU
3NEKTPUYECKON aKTUBHOCTHU Pa3HbIX JI0JIEU MO3ra;
MOAKITIOUYEHUS AIEKTPOJIOB K CEHCOPY € MTOMOIIBIO
COEIMHUTEINIbHBIX TPOBOIOB, 000PYI0BAHHBIX
TouchProof pazpemMamu; 3aKperieHus JEKTPOIOB HA
ITOBEPXHOCTHU T'OJIOBBI.

Cencop Tun 6 He menee | mrT., obecrieunBaet
BO3MOXKHOCTh: PETUCTPALlMU CUTHAJa KOJeOaHus
rpyaHoit kinetku (CeHcop ObIXaHus); ONpeleIeHUs
YaCTOTHI JIbIXaHUS.

YcTpoiicTBo uist cOopa TaHHBIX OT CEHCOPOB U
nepeaady Ha MepCOHAIbHBIA KOMITBIOTEP 00eCieYrBaeT
BO3MOXXHOCTh COOpa JaHHBIX OT MOJKIIOYSHHBIX K
HEMY CEHCOPOB U OTMPABKY MOJYUYECHHBIX JIAHHBIX HA
[IK. ITonkntouenne nentpanbHoro moayss k I1K ¢
nomortnbio USB-ka6ens. LlenTpanbHbIil MOTYJIb UMEET
He MeHee | 1IT.: ranbBaHnyecKyro n3oisanuto ot [1K.
[enTpanbHBIN MOTYSE 00ECTICUNBAET BO3MOKHOCTD
OJIHOBPEMEHHOT'O MOAKIIIOYEHUS BILUIOTh 10 4 CEHCOPOB.
Kaxapiit u3 Bxo10B LIeHTpaibHOTO MOTYJISI UMEET
raJlbBAaHUYECKYIO H30JIALIMI0 (00ecneueHre
MEKXKaHAJIbHOW TaIbBAHUYECKON 30NN ).
[TogxmroueHnue ceHcopoB K LleHTpanbHOMY MOYITIO
OCYIIECTBJISIETCS C TOMOIIBIO CIIEIUATHN3UPOBAHHBIX
pazsemoB Tuna LEMO, oGecnieunBaromumx
MPaBUILHOCTH TOJKJIIOYCHHS pa3beMa U CHIKAIOIITIX
PHUCK CIy4ailHOT'O KacaHUsl pa3beMOB TOKOIPOBOSAIINX
yacTel, a Takke 00ecreynBaroNINX 3alUUTy OT
HECAHKIIMOHUPOBAHHOTO MOJKIIOUEHHUS K
MIPOHU3BOJILHBIM YCTPOWCTBAM.

Monynb "Kuonka" He meHee 1 miT., o6ecrieunBaeT
BO3MOKHOCTB: Pa3METKH PETUCTPUPYEMBIX CUTHAJIOB U
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OTMEYaTh HE MEHEe 3-X Pa3IUYHbBIX KaTerOpUN
COCTOSIHMIA.

YcTpoiicTBO, BXOZSIIEE B COCTAB JIaOOPaTOpHUH,
JOJKHO 00€CreurnBaTh BOZMOKHOCTh PETUCTPALlUU
apTepUAILHOTO JIaBIICHUSI.

[Iporpammuoe obecrnieuenue (nanee - [10). JlomkHo
o0ecreynBaTh BU3yalTU3auio 1 00padoTKy
PETUCTPUPYEMBIX CUTHAIIOB.

['maBHOE OKHO POrpaMMBbI JOJKHO COCTOSITH U3
BKJIAJIOK, KaXKJ1asi U3 KOTOPBIX COJCPIKUT HAOOP
rpadukoB, HEOOXOIUMBIX JJIsi 0TOOpakeHus Tpedyemon
uHpOpMaLnu.

JlomkHa UMEThCS BKIIAAKA /1711 OJHOBPEMEHHOTO
MIPOCMOTpA CUTHAJA CO BCEX CEHCOPOB, OJTHOBPEMEHHO
MOJAKIIIOUEHHBIX K L[eHTpansHOMY MOYIIIO.

D710 00ecreuynBaeT BO3MOKHOCTh MHOTOKAaHAJILHOTO
(monurpaguueckoro) pexuma padoThl yCTPOCTBA.
Taxxe TOMKHBI UMETHCS BKIIQJIKH JIJIST BU3YaJIH3AIAH
cur"asioB ot ceHcopoB OMI', ®III", OKT', KI'P, 93T,
CEHCOpa JIbIXaHUsl, KHOIKH; a TAK)Ke IPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX BU3YaTU3UPYIOTCS
CHETM(PUIHBIC JIJIS TOTO WJIM WHOTO CUTHAJIA BEJTMYNHBI.
[1O momxHO naBaTh BOZMOKHOCTH BU3YalIU3AIMH U
00pabOTKN PErUCTPUPYEMBIX CUTHAJIOB, 8 UMEHHO:

- OMI': Bu3yanu3aius curHania, CreKTp CUrHaa,
AMIUTATYTHBIA TPUTTEP

- @OIII': BU3yanu3amus CUrHajia, ClieKTpa CUrHala,
TaxorpaMMebl, rpaduK mysasca

- OKT': Bu3yanu3aius CUTHama, TaxorpaMMebl, rpaduk
myJIbca

- KI'P: Bu3yanu3anus curaana

- O0T'": BU3yanu3aius CUTHaJIa, CIIeKTp CUTHAaJa,
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aMIUTATYy1a alb(a-puTMa, aMILTUTyAa OeTa-puTMma.

- CeHCOp /ABIXaHMS: BU3yaIN3alysl CUTHATIA,

- KHonka: Bu3yanusanus CUrHajia pa3MeTKu

1O nomKHO UMETh BO3MOXKHOCTh KACTOMU3AINHU U
Hactpoiiku [10 mis 3¢ heKTHBHOTO 0TOOpaKCHUS
rpaduKOB: HACTPOHKA IIBETa, BEIOOP MapaMeTpoB IS
aHaJmn3a, BEIOOp 0TOOpakaeMbIX rpauKoB,
MmacurrabupoBanue rpagpukos. [10 gomkHO HMETH
BO3MO)KHOCTbH 3aITUCH U BOCTIPOU3BE/ICHHS
PETUCTPUPYEMBIX CUTHAJIOB.

B03M0OXHOCTH HACTPOHKH MMapaMeTPOB PHIbTPALIUU
CHTHAJIa C TOMOIIBIO (PMIIBTPA HUKHUX YaCTOT,
¢buIBTPa BEICOKUX YaCTOT, IIOJIOCOBOTO (pHIIBTPA,
PEKEKTOPHOTO (QUIIBTPA.

C uenpro ynoOCcTBa aHAIN3a CUTHANA, TOJDKHA UMETHCS
BO3MOKHOCTb 3aITHCH PErHCTPUPYEMBIX CUTHAJIOB B
Gaiin, ¢ mocaeayromneil BO3MOXKHOCTBIO UX
MOCTIeTYFOIIET0 BOCIPO3BeAeHUs B TaHHOM 110
(MMUTHPYSI pETUCTPALIMIO CUTHAJIA B PEKUME PEATTLHOTO
BPEMEHH).

B cocraBe: MeTomueckrue MaTepuaibl ISl yUUTeNs U
00yJaroImuxcs, ONMMCaHNe TIOAKITIOUEHHSI CEHCOPOB
nabopaTopuy, HHCTPYKLUH 110 Hctonb3oBanuo 110,
OIMCaHMeE JTA0OPATOPHBIX M MPAKTUIECKUX paboT,
KOTOpOE B TOM YHCJIE CO/IEPKUT NMPE3ECHTALMOHHBIE
MaTepHAaIbL.

VYnakoBka/kopoOka 1abopaTOpHH JOHKHA
o0ecrnieunBaTh y100HOE XpaHEHHE U COJIEPKATh
MOJICKA3KHM ISl PACHOJIOKEHHUSI CEHCOPOB U YCTPOMCTB
nmabopaTopud ISl yIOOHOTO HCTIOIB30BAHUS
MPeroiaBaTeNIMI U 00yYarOIUMHUCH.
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TexHomoruueckas HaIpaBJICHHOCTb

Koncynprantllitoc: npumeuanue.
Hywmepaiius myHKTOB JJaHa B COOTBETCTBUU C O(DUIIMATLHBIM TEKCTOM JIOKYMEHTA.

OO6pazoBaTenbHbII
KOHCTPYKTOp JIs
MPAKTUKU OJIOYHOTO
IPOTPaMMHUPOBAHUS
C KOMIUIEKTOM
JTaTYNKOB

PoboToTexHnueckuii Habop MpegHa3HaueH JUIs
M3yYEHHs] OCHOB POOOTOTEXHUKH, JETAJICH, y3JI0B U
MEXaHU3MOB, HEOOXOAUMBIX JUIS CO3/1aHUS
POOOTOTEXHUYECKHX YCTPOMCTB.

HaGop npezncrapisier co00i KOMIUIEKT CTPYKTYPHBIX
3JIEMEHTOB, COEIMHUTEIIbHBIX 3JIEMEHTOB U
JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.

Ha6op no3Bosier codupats (1 IporpaMMUpOBaTh
coOurpaeMble MOJIENN), U3 3JIEMEHTOB BXOSIIUX B €T0
COCTaB, MOJIEIM MEXAaTPOHHBIX U POOOTOTEXHUYECKUX
YCTPOMCTB ¢ aBTOMaTU3UPOBAaHHbIM yIIPaBIECHUEM, B
TOM YHCJI€ Ha KOJIECHOM X0/, a TaK K€ KOHCTPYKIIHH,
OCHOBAHHBIX Ha UCIOJIb30BaHUU Nepeiay (B TOM YUCIie
YepBAYHBIX U 3y0UaThIX), a TaK K€ pPblUaros.
CBETOAMO/IHBIM MaTpUUHBINA quCIIIel ¢ Oenoit
MOJICBETKOM Ha KOHTPOJIIEPE

KonnyecTBo nopToB BBOA/BBIBOJIa HA KOHTPOJUIEPE HE
MeHee 6

KonnuecTBo kHOMOK HE MeHee 4

OO0111ee KOJIMYECTBO JIEMEHTOB: He MeHee 520 miT., B
TOM YHCJIE:

1) mporpaMMupyeMslii 610K yrpaBiaeHUs, KOTOPbIi
MO>KET paboTaTh aBTOHOMHO U B IIOTOKOBOM PEXHME;
2) cepBOMOTOPBI

3) JaTYMK CHUJIBI

4) maTYuK pacCTOSTHUS

1 .

1 .
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5) naT4uK 1BeTa

6) akKyMyJIITOpHas OaTapes

7) I1nacTukoBbIE CTPYKTYPHBIE JIEMEHTBI, BKIIIOYast
nepGopupOBaHHBIC AIIEMEHTHI: OaTKu, KyOUKH, OCH U
BaJIbl, COEIMHUTEINIbHBIEC 3JIEMEHTHI K OCSM, IIECTEPHH,
MpeIHa3HAYEHHBIC JJIs1 CO3IaHUS YEPBSIYHBIX U
3yOuaThIX Iepeaad, COCIUHUTENbHbBIE H KPETekKHbIe
3JIEMEHTHI,

7) IIporpammMHoOe obecrieyeHue, UCIOIb3yeMOe IS
MIPOrpaMMHUPOBAHUsI COOMPAEMBIX POOOTOTEXHHUUECKHUX
MOJIeTIeil U YCTPOMCTB, JOCTYIHO JI CKAYUBAHUS U3
cetu aTepuer

10.

OO6pazoBaTenbHbII
Habop MO MEXaHUKe,
MEXaTPOHHKE U
pOOOTOTEXHUKE

KommutexT 715t u3y4eHus: OCHOB JIEKTPOHUKHU U
POOOTOTEXHHUKHU

HaGop nomkeH ObITh IpeAHa3HAYCH AJISl TIPOBEICHHS
y4eOHBIX 3aHATHUI 1O IEKTPOHUKE U CXEMOTEXHHUKE C
[ENTBI0 N3YydeHHsI HanboJiee pacpoCTpaHEHHON
3JIEMEHTHOM 0a3bl, NpUMEHIEMON 115
WH)KEHEPHO-TEXHUYECKOTO TBOPUYECTBA yUAITUXCS U
pa3paboTku y4eOHBIX Mozesel poboTos. Habop
JIOJDKEH TTO3BOJIAT YYalTUMCS Ha TIPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUH ITPOEKTUPOBAHUS
POOOTOTEXHUYECKIX KOMILJIEKCOB Ha MPUMEpe yIeOHBIX
MoJiesielt poOOTOB, a TaK)Ke U3YUYUTh OCHOBHBIE
TEXHUYECKHUE PEICHUs B 00J1aCTH KUOCPHETUYECKUX U
BCTPAaUBAEMBIX CUCTEM.
B cocraB koMIiekTa JOIKEH BXOUTH HA0Op
KOHCTPYKTUBHBIX 3JIEMEHTOB JUIs1 COOpPKHM MakeTa
MaHHITYIISIIIHOHHOTO POO0TA, KOMIUIEKT METANTHIECKUX
KOHCTPYKTUBHBIX 3JIEMEHTOB JUIsl COOpPKHM MakeTa
MOOWJIBHOTO poOOTa U T.1I.

1 mr.

1 mr.
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B cocraB xoMIIeKTa BXOJUT HA0OP AJIEKTPOHHBIX
KOMIIOHEHTOB JUIsl ©3YY€HHUSI OCHOB JIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAK)KE KOMILJIEKT IPUBOJOB U
JATYNKOB PA3IMYHOrO TUIIA JJIS Pa3pabOTKH
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB koMmIuIeKTa JOKHO BXOAUTH: MOTOPBI €
SHKOJIEPOM - HE MEHEe 2 LIT, CEPBONPHUBO/] OOJIBIION -
HE MeHee 4 1T, CepBOMPUBOJ] MAJIbI - HE MEHEee 2 1T,
uH(ppaKpacHbIi JaTYUK - HE MEHee 3 1T,
YJIbTPa3BYKOBOM JJaTUMK - HE MEHEE 3 IIT, TaTYUK
TEeMIIepaTyphl - HE MEHee | T, 1aTYUK OCBEIEHHOCTH -
He MeHee | 1T, Habop AJIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPHI, CBETOAUObI PA3IIUYHOTO
HOMMHAJIa), KOMILJIEKT POBOJIOB /1JIs1 O€CIIaeqHOro
MIPOTOTUIIUPOBAHMS, TIJIaTa OECIIaeyHOro
MIPOTOTUIIUPOBAHMSL, AKKYMYJIATOP U 3apsSAHOE
YCTPOMCTBO.

B cocraB kommiekTa JOIKEH BXOIUTh
IIPOrpaMMHUPYEMBI KOHTPOJUIEP, IPOrPAMMHUPYEMBIH B
cpene Arduino IDE unu aHanorugHeIx cBOOOIHO
pacrpocTpaHsieMbIX cpefiax pa3paboTKH.
[Tporpammupyembliii KOHTPOJIEP TOKEH 00J1a/1aTh
MOpTaMHU AJIs MOAKIIOYEHHSI HU(PPOBBIX U aHAJIOTOBBIX
yctporict, unrepgeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth wimu WiFi.

B coctaB koMIiekTa JOIKEH BXOJUTh MOTYJIb
TEXHUYECKOI'0 3pEHUs, MPEICTABISIONINNA COO0H
BBIUYHCIIUTENIbHOE YCTPOICTBO CO BCTPOCHHBIM
MHUKpPOIpoIieccopoM (KoJI-Bo siAep - He MeHee 4 T,
gacToTa sgapa He meHee 1.2 I'T, o6sem O3V - He
MeHee 512 M6, 00beM BCTPOSHHO MaMATH - HE MEHee
8 I'0), uHTEerpupOBaHHOM KaMepoil (MaKCUMaJIbHOE
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paspelieHre BUAEO0I0TOKA, IEPEIABAEMOTO 110
unrepdeiicy USB - He Mmenee 2592 x 1944 en.) u
ONTUYECKON cucTeMOU. MOMyb TEXHUYECKOrO 3pEHUS
JOJKEeH 00J1a1aTh COBMECTUMOCTBIO € PA3IMYHBIMU
IIPOrpaMMHUPYEMBIMH KOHTPOJUIEPAMH C ITIOMOIIBIO
untepdeiicos - TTL, UART, 12C, SPI, Ethernet.
Monysib TEXHUYECKOTO 3PEHUSI JOJIKEH UMETh
BCTPOEHHOE MPOrpaMMHOE O0ecrieueHne Ha OCHOBE
OTepaIMoHHOI cucTeMbl Linux, mo3possioniee
OCYILIECTBIISATh HACTPOUKY CUCTEMBI MAIIMHHOT'O
oOyueHusi mapaMeTpPOB HEHPOHHBIX CETEH IS
oOHapyKeHHsI 0OBEKTOB, ONPEIEIICHUS X ITapaMeTPOB
U JanbHEenIIel naeHTupuKam.

KommiekT nomken odecneunBaTh BO3MOKHOCTh
M3Y4YEeHHSI OCHOB pa3paboTKU MPOrpaMMHBIX U
anmnapaTHhIX KOMIUIEKCOB MHXEHEPHBIX CUCTEM,
pemeHuii B chepe "MHTEpHET Bemel", a Takxke
peieHnii B 001acTu poOOTOTEXHUKH, UCKYCCTBEHHOTO
MHTEJJIEKTa U MAIIUHHOTO O0Y4YEHHUS.

VY4eOHbIi poOOT-MaHUITYJIATOP MpEIHA3HAYEH [T
OCBOEHHUS 00yUarOIIUMHUCS OCHOB POOOTOTEXHUKH, JUIS
MOATOTOBKH 00YYaIOIINXCS K BHEAPEHUIO U

YeTeipexoceBoit MOCIEAYIOIEMY UCIIOIb30BaHUI0 POOOTOB B
y4eOHBIN IIPOMBIILINIEHHOM IIPOU3BOJICTBE.
11. pobot-Manunynstop |KonuuectBo oceil po6oTa MaHUIYISTOPA - YETHIPE. 1 wr 1 wr
C MOIYJILHBIMU [Iepemenienue HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM ' '
CMEHHBIMH OCSIM JIOJDKHO YIIPABIIATHCS MIArOBBIMU IBUTATEIISIMU.
HacagkamMu Hanpsixkenre muTaHusl IaroBbIX ABUTaTeNei He 6osee
12 B.
CepBoBHUTaTENb YETBEPTON OCH JIOJDKEH 00eCeunBaTh
IIOBOPOT UHCTPYMEHTA.
www.consultant.ru Crpanuna 70 uz 77
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VY01 noBopoTa MaHUIYJIATOPA HA OCHOBAHUU BOKPYT
BepTUKAJIbHOM ocu He MeHee 180 rpamaycos.

Jliig onpeiesieHus MOJI0KEHUSI MaHUITYJISTOpa IpU
MIOBOPOTE BOKPYT BEPTUKAIBLHOM OCH JI0KEH
HCII0JIb30BaThCS IHKOJIEP.

VYo noBopoTa 3a/IHEro Mieya MaHUITYJISITOpa He
Menee 90 rpanycos.

VYo noBopoTa nepeHero mniedya MaHUMyIsITopa He
Menee 100 rpaaycos.

Jliig onpesiesieHus MOJI0KEHUS 3aTHETO U IIEPETHETO
IJied MaHUMYJISATOPA TOJKEH MCTOIb30BaThCS
TUPOCKOIL. YT0JI HIOBOPOTA IO YETBEPTOU OCH HE MEHEe
180 rpagycos.

JlomkHa OBITH BO3MOXKHOCTH OCHAIICHUSI CMEHHBIMU
HacajKamu (Harpumep, JepKareib KapaHaalia Win
¢romacrepa, MpUCOCKa C CEPBOABHUTATEIIEM,
MEXaHHYECKOE 3aXBaTHOE YCTPOHCTBO C
CEpPBOJBUrATENIEM, YCTPOMUCTBO JJIS JTA3€PHOM
I'PaBUPOBKHU WM YCTpOicTBO i 3D-nieuat).
JlomkHa OBITH BO3MOKHOCTD TTOAKITIOUYEHUS
JIONIOJTHUTENBHBIX YCTPOICTB (Hampumep,
TpaHCIopTepa, penbca isl IepeMeleHust poooTa,
MyJIbTA YIPaBJICHUS TUIA J)KOUCTUK, KAMEPBI
MAaIIMHHOIO 3pEHUS], ONTHYECKOI0 JaTYMKa, MOTYJIs
6ecrpoBOJIHOTO AOCTYIIA.

Po6ot-mManunynsTop nmomkeH obecrneurnBaTh
IepeMEIIEHUE HACAKU B IPOCTPAHCTBE, aKTUBALIUIO
HaCa/IK{, BO3MOXHOCTb MOJTy4Y€HUS! CUTHAJIOB OT
KaMephbl U JaTYNKOB, BO3SMOYKHOCTD YIIPaBICHUS
JIOTIOJTHUTEIBHBIMU YCTPOUCTBAMHU.

Marepuan kopmyca - antoMuHui. {nametp paboueit
30HBI (0€3 yyeTa HaBeCHOTO MHCTPYMEHTA U YeTBEPTON
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ocu) He MeHee 320 mm. MHTepdeiic moakmoyeHus -
USB.

JlomKeH MMeTh BO3MOKHOCTh aBTOHOMHOM pa0oThl U
BHEILIHETO YIIPaBJICHUS.

YpaBisoomui KOHTPOJIIEP JOKEH OBITh COBMECTUM
co cpenoit Arduino.

YpaBisiomuii KOHTPOJUIEP COBMECTUM CO CPEAOM
porpaMMupoBaHus Scratch, u siI3pIKOM
nporpammupoBanus C.

JlomkeH obecredrBaTh MOBOPOT IO TIEPBBIM TPEM OCSIM
B 33/IaHHBIN YTOJI M HA 33JJaHHBIA YTOJ1, IOBOPOT 110
YETBEPTOW OCH HA 33JJaHHBIN YIoJl, IBUKCHUE B
KoopauHatel X, Y, Z, IepeMelleHrue Ha 3aIaHHOE
paccrogHue 1o koopauHatam X, Y, Z, nepenaqy
JTAHHBIX O TEKYILEM IO0J0KEHUHU YTJIOB, IIepeiavy
JAHHBIX O TEKYIIUX KOOPJIWHATAX MHCTPYMEHTA.
JloykeH noaiepKUBaTh MEPEMEIICHUE B IEKAPTOBBIX
KOOpJMHATAX U YIJIaX MOBOPOTAa OCEH, C 3aJaHHOMN
CKOPOCTBIO I YCKOPEHHUEM.

Tunel nepeMenieHnii B IEKapTOBBIX KOOPAUHATAX:
JBUKEHUE 10 TPACKTOPUH, ABUKEHUE IO MPSMOMN
MEXy BYMs TOYKaMH, TIEPENPHITUBAHUE U3 TOUKU U
TOUKY (IIEpEeHOC 0OBEKTA).

12.

OO6pazoBaTebHBIN
HA0O0p I U3yUCHHS
MHOTOKOMIIOHEHTHBI
X
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISIUOHHBIX
poboToB

OO6pazoBaTebHBIN KOMIUIEKT JI0JKEH ObITh
MpeHa3HaueH 7S U3y4eHUs] pOOOTOTEXHUYECKHUX
TEXHOJIOTUH, OCHOB HH(POPMAIIMOHHBIX TEXHOJIOTUH U
TEXHOJIOTMI TPOMBIILJIEHHOW aBTOMAaTHU3alllH, a TAKKE
TEXHOJIOTUI MPOTOTUIUPOBAHUS U aITUTUBHOTO
MPOU3BOJCTBA.

B cocraB komruiekTa J0IKHO BXOIUTH:

1) UnTennexTyanbHbIi cepBOMOAYIIb C

1 mr.

1 mr.
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MHTETPUPOBAHHON CUCTEMOM YIIPaBIECHUS,
MO3BOJISIOIIEH OOBETUHATH CEPBOMOAYIHU APYT C
JPYroM IO MOCJIeI0BaTeIbHOMY HHTEpdECy - He
MeHee 6 IIT;

2) PoGOTOTEXHHUYECKUI KOHTPOJUIEP MOAYJILHOTO TUIIA,
MPEACTABIISIONTNN OO0 OTHOTIIIATHBIN
MHUKPOKOMIIBIOTEP C ONEPALMOHHOM cucTemoit Linux,
00bEIMHEHHBIN ¢ epUPEPUITHBIM KOHTPOJLIIEPOM C
MIOMOILBIO TUIAThl paciupeHus. PoGoToTexHuyeckuii
KOHTPOJIIEP IOJIKEH YAOBIETBOPATH TEXHUYECKUM
XapaKTepUCTUKaM: KOJI-BO SII€P BCTPOECHHOIO
MUKpPOKOMIIbIOTEPA - HE MEHee 4, TAKTOBAsl YacTOTa
snapa - He menee 1,2 ['T, o0bem O3Y - He meHee 512
MO0, nammaue untepdeticosn - SPI, 12C, 12S, TTL,
UART, PWM, tudpoBble 1 aHaI0rOBbIE TOPTHI AJIs
MOJIKJIIOYEHUS] BHEIITHUX YCTPOUCTB, a Takke WiFi umm
Bluetooth a5 KOMMyHHKalMU CO BHELTHUMHU
ycTpoiictBamu. Po60oTOTEXHUUECKHI KOHTpOILIEp
JI0JKeH 00ecreurnBaTh BO3MOXKHOCTD
MIPOrpaMMHUPOBAHUSI C TOMOUIBIO CPEJCTB SI3bIKOB
C/C++, Python u cBo601HO pacnpocTpaHseMon cpebl
Arduino IDE, a Taxxe ynpaBieHusi MOJCISIMH
POOOTOTEXHUUYECKUX CHCTEM C MOMOIIIbI0 cpenbl ROS.
3) BeruncauTenbHbIi MOAYJb CO BCTPOCHHBIM
MUKPOKOHTPOJUIEPOM - HE MeHee | mT.
BrruucnutenbHbI MOYITb TOJDKEH 00J1a1aTh
BCTPOEHHBIMU ITU(POBBIMU IOPTAMH - HE MeHee 12 1T
Y QHAJIOTOBBIMU NIOPTAaMH - HE MeHee 12 mT.
BoruucnuensHblii MOIYIIb TOJKEH 001aaTh
BCTPOEHHBIM MOAYJIEM OECIPOBOIHOM CBSI3U TUIIA
Bluetooth u WiFi ms co3manus
anmnapaTHO-IPOrPAMMHBIX PEIIeHUH 1
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"'YyMHBIX/CMapT"-yCTPONCTB I pa3paObOTKH pelIeHHi
"UnTepHer Bemeit'.

BoruucnurenbHblid MOAYIB JOJIKEH 007a1aTh
COBMECTHMOCTBIO € IIEpUPEPUITHBIMU IITIaTAMU JUIS
nojkiroueHus k cetu Ethernet n moaxmoueHus
BHEIIHEH CUJIOBOW HArpy3KH.

4) MonyJib TEXHUUECKOTO 3PEHMUSI, TPEICTABIISIFOIIMIMA
co00# yCcTpoicTBO Ha 06a3e BEIYUCIUTENBLHOTO
MHUKPOKOHTPOJUIEPA U MHTETPUPOBAHHOM KaMepsl,
o0ecrieynBaroIee pacro3HaBaHUE MPOCTEUIITNX
n300pakeHU Ha MOAYyJIE 3a CUeT COOCTBEHHbIX
BBIYHCIIUTENbHBIX BO3MOXKHOCTEH - HE MeHee | 1T;
Moy TEXHUYECKOTO 3pEHUs JOJKEH 00eCieunBaTh
BO3MO>XHOCTb OCYILECTBIISTh HACTPOUKY SKCIIO3UIINH,
6ananca 6enoro, HSV cocrasnsronmx, miomanu
oOHapyKUBaeMO# 00J1aCTH N300pasKEHHsI, OKPYTIIOCTH
oOHapykuBaeMou 00JaCTH U300paKEHUS, TTIOTIOKECHHE
oOHapyXMBaeMbIX 00acTelf OTHOCUTEIBHO IPYT Ipyra
Monyib TEXHUUECKOTO 3PEHUS JOJIKEH UMETh
BcTpoeHHble nutepdeiics! - SPI, UART, 12C nnu TTL
JUIsI KOMMYHHMKAIUH IPYT C IPYTOM WIIM BHEITHUMU
YCTPONCTBAMM.

5) KoMI1eKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTallla
U1 COOPKH MOJIETT MAHUITYJIATOPOB - HE MeHee | 1IT;
6) KoMriekT 31eMeHTOB A1t COOpKH BaKyyMHOT'O
3axBaTa - He MeHee | mT.

O06pa3zoBarenbHbIM POOOTOTEXHUYECKUIA KOMIIEKT
JIOJKEH CoZIep KaTh HaOop OMOIMOTEK TPEXMEPHBIX
MoJiesiel 171sl TPOTOTUITUPOBAHUS MOJIENIeH MOOUITBHBIX
1 MaHUMYJSIIIUOHHBIX POOOTOB pa3nuyHoro tumna. B
COCTaB KOMIUIEKTA JIOJKHBI BXOJUTh UHCTPYKIUH U
METOJINYECKUE YKa3aHUs 110 pa3pabOTKe TPEXMEPHBIX
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MoJieTieii MOOMIIBHBIX POOOTOB, MAHHITYJISIIIMOHHBIX
PpOOOTOB C pa3IMYHBIMU TUIIAMH KUHEMATHUKH (yTIoBast
KMHEMaTHKa, IJI0OCKO-TNapajuiesibHasi KHHEMAaTHKa,
nenpra-kunematuka, SCARA wim peruakHas
KHHEeMaTuka, argopma Ctroapra u T.11.).
OO6pa3zoBaTenbHBIA POOOTOTEXHHYECKHI KOMIUICKT
JTOJKEH COJIepkKaTh HHCTPYKIIUHU 10 MPOSKTUPOBAHUIO
POOOTOB, MHCTPYKIIUU U METOUKH OCYIIECTBICHUS
WHXEHEPHBIX PacYeTOB MPH MPOCKTUPOBAHUH (PacUeThl
Harpy3Kd ¥ MOMEHTOB, pacyeT MOIIIHOCTH TTPUBOJIOB,
pacueT napaMeTpoB KUHEMAaTUKH U T.I1.), HHCTPYKIIHH
0 pa3paboTKe CUCTEM YIIPaBJICHUS U TPOTrPAMMHOTO
obecrniedeHus Ui yrpaBieHUs: poOOTaMu, UHCTPYKIIUU
Y METOJMKH IO pa3pabOTKe CUCTEM YIPABJICHHUS C
3JIEMEHTaMHU UCKYCCTBEHHOT'O MHTEIIEKTa U
MalIMHHOTO 00yUeHUSI.

KommerotepHoe obopynoBanue

®opm-pakTop: HOYTOYK;

XKectkast, HeOTKIIFOYaeMasi KJIaBUaTypa: HAINIHE;
Pycckas packiajika KilaBuaTypbl: HaIM4He,
JluaroHans skpaHa: He MeHee 15,6 noiMoB;
Pa3pemenue skpana: He MeHee 1920 x 1080 nukceneii;
KomnnuecTBo sinep npoueccopa: He MeHee 4;

13. |Hoyt6yxk KonnuecTBo MoTOKOB: HE MeHee §; 1 mr. 1 mr.
basoBast TakTOBas yactoTa npoieccopa: He MeHee 1
[T

MaxkcuMaibHasi TAKTOBas YacToTa MpoIieccopa: He
menee 2,5 I'T'm;

Kom-mamsartse mporeccopa: He Menee 6 MoOaiir;
OOBeM ycTaHOBIIEHHOHN ONEPaTUBHON MaMATH: He

www.consultant.ru Crpanuna 75 u3 77
HaJeKHaAsA MPAaBOBas MOAACPIKKA


http://www.consultant.ru/
http://www.consultant.ru/

Pacnopsoxenre Munnpocsemenust Poccun ot 12.01.2021 N P-6
"O6 yTBepKICHUH METOIMUECKHX PEKOMEHJAIHH [0 CO3AAHUIO U (QYHKIIHOHH...

JoxkymenT npenoctasieH KoncynprantlIiroc

Jarta coxpanenus: 27.01.2021

MeHee 8 ['0aiit;

O0BeM NoIIEeP)KUBAEMOM OTIEpATUBHON NaMATH (11
BO3MO>KHOCTH paciidpenusi): He menee 24 ['0aiir;
O0nem HakonuTead SSD: He menee 240 ["0aiiT;
Bpewmst aBToHOMHO# paboTHI OT OaTapeu: HE MeHee 6
4acoB;

Bec HOyTOYKa ¢ yCTaHOBJICHHBIM aKKyMYJISITOPOM: HE
oonee 1,8 xr;

Buemnuit unrepdeiic USB crannapta e ke 3.0: He
MEHEEe TpeX CBOOOIHBIX;

Buemrawnii uatepdeiic LAN (ucmonap3oBaHue
MEPEXOTHUKOB HE MPEAYCMOTPEHO): HATUYHE;
Hanuuue monyneit u uarepdeiicoB (MCIoNb30BaHNE
MEepPEXOIHUKOB He npeaycmorpeno): VGA, HDMI;
becnipoBoanas cBsa3p Wi-Fi: Hanuume ¢ moaaepKkon
cranaapta IEEE 802.11n unu coBpemeHHee;
Web-kamepa: nanuuue;

Manunynsatop "Mbllp": HATUYKE,
[IpenycraHoBneHHas onepaloHHasi CUCTEMa C
rpaduyecKuM MOJIb30BaTEIbCKUM HHTEP(ENCOM,
obecnieunBaroIas paboTy pacpoCTPaHEHHBIX
00pa3oBaTeNbHBIX U O0IMIECUCTEMHBIX TTPHIIOKEHUM:
HaJIU4ue.

14.

Tenexka -
XPaHUJTHIIE
HOYTOYKOB

THUII KOPITyca: METAJI,

BO3MOXXHOCTh 0€3011aCHOT0 3aIUIIIEHHOT'O 3aMKOM
XpaHeHUs: HOYTOYKOB: HAJIUYUE;

BO3MOJKHOCTbH 3aps/IKF HOYTOYKOB: HaJIMYHE,
MOJeP>KKa HOYTOYKOB M3 KOMILJIEKTa MTOCTaBKH;
Hanuuue poyrepa Wi-Fi ctangapra 802.11n nnm
coBpeMeHHee: | mT.

MO/IEPKKA HOYTOYKOB U3 KOMIIJIEKTA MTOCTaBKH;

1 mr.

1 mr.
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KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MOJAEPKKA
HOYTOYKOB M3 KOMILJIEKTa MOCTaBKH;
Hanpspxenne nutanus: 220 B\S0 I';
[ToTpebnsiemas montHOCTh, BT (Makcumym): 2500;
[ToTpebnsiemsrii TOk, A (Makcumym): 12;

JnmuHa mHypa 3JIeKTPONUTaHUS: OT 2,5 MeTpa;

3aH_[I/ITa OT IICPCHAIIPSAKCHUA, KOPOTKOI'O 3aMbIKaHUSA:

HaJINYHC,
Koneca niis nepeBuyKeHUs ¢ TOPMO30M: HAJIMUHE.
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