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HcToynuk nyoaukanuu
JIOKyMEHT OITyOJIMKOBaH HEe ObLI

IIpumeyanue Kk JOKyMeHTY

Ha3Banne noxymenTa

Pacnopsixkenne Munnpocsenienust Poccuu ot 12.01.2021 N P-6

"O0 yTBEPXKICHMM METOAMYECKMX PEKOMEHJAIMid 1O CO3JaHHI0 W (YHKIMOHHPOBAHHIO B
00111€00pa30BaTENIbHBIX OPraHU3aLUAX, PACIOJOKEHHBIX B CEJIBCKOM MECTHOCTM M MAabIX TIOpOJax,
LIEHTPOB 00pa30BaHMUs €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKON HalpaBIeHHOCTEH"
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MWHUCTEPCTBO NPOCBELLEHUSA POCCUUCKON ®EOEPALIUN

PACMNOPAXEHUE
oT 12 auBapsa 2021 r. N P-6

OB YTBEPXXOAEHMU METOOAUYECKUX PEKOMEHOALNA
no CO3AAHUIO N PYHKLMOHUPOBAHUIO B OBLLEOBPA3OBATEJIbHbLIX
OPIAHU3ALUAX, PACIMONOXEHHBLIX B CEJIbCKOW MECTHOCTU U MATbIX
rOPOOAX, LEHTPOB OEPA30OBAHUA ECTECTBEHHO-HAYYHOW
WU TEXHONOIMNMYECKOW HAMPABJIEHHOCTEW

Bo ucnonnenue nynkra 4 IlpaBui npenocTaBieHus U pacupeaeneHus cyocuauii u3 ¢genepanbHOTo
Oromkera Oromkeram cyObekToB Poccuiickoit ®egepanuu Ha COPUHAHCHUPOBAHHE PACXOIHBIX
o0s3aTenbCTB cyObekToB Poccuiickoii ®Depepanny, BO3HHMKAOIUX HPH PeaTH3alMH PETHOHAIBHBIX
MIPOEKTOB, OOECIIEUNBAIOIINX JTOCTHXKEHUE 1IeTieH, MoKa3aTeaeil U pe3yabTaToB (heaepaabHbIX MPOEKTOB,
BXOJIIIMX B COCTaB HaIlMOHAJIbHOIO Npoekra "OOpa3oBaHue", B paMKax IoCyJapCTBEHHON IPOrpaMMbl
Poccuiickoit  ®enepanmu  "Pa3Butue oOpaszoBanms", mnpuBeaeHHbIX B Ilpuwnoxkenun N 5 K
rocynapctBeHHo nporpamme Poccuiickoit ®enepauuu "Pa3zButue oOpasoBaHMs", YTBEp:KIEHHOU
noctaHoBieHreM [IpaButennpcTBa Poccuiickoit @enepanun ot 26 aexadps 2017 r. N 1642:

1. YTBepauTh mpunaraempie MeToIn4eckue peKOMEHIANHU 110 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMAX, PACHOJIOKEHHBIX B CEJIBCKOW MECTHOCTH M MalblX TOpojax,
LIEHTPOB 00pa3OBaHMs E€CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOW HAMpaBIEHHOCTEH B paMKax
PETHOHAIBHBIX TPOEKTOB, 00ECIeYMBAIONINX JOCTHIXKEHHE IIeNiel, Toka3aTelied U  pe3yiabTaTa
denepanpHOro mpoekra "CoBpeMeHHas MKoJa" HallMOHAILHOTO mpoekTa "Obpa3zoBanue",;

2. KOHTpOJIB 34 UCITIOJIHCHHUEM HACTOAMICTO PACIIOPAKCHUA OCTABJIATO 3a co0oii.

T.B.BACUJIbEBA

[Ipunoxxenue

YTBepKACHBI
pacrnopsiKeHHEM
MuHucTEpCTBA NPOCBEIIECHUS
Poccniickoit ®enepanuun

ot 12 auBaps 2021 r. N P-6

METOANYECKUE PEKOMEHOALIUU
no Co3gAHUIO U PYHKUMOHUPOBAHUIO B OBLLUIEOBPA3OBATEJIbHbIX
OPIAHU3ALUAX, PACIMOJNIOXEHHBbIX B CEJIbCKOW MECTHOCTU U MATbIX
rOPOAAX, LEHTPOB OBPA30OBAHUA ECTECTBEHHO-HAYYHOM
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U TEXHONOIM’MYECKOWU HANMPABNEHHOCTEMN
1. O6wWwume nonoxeHus

Hacrosimue Metoanueckue pekoMeHaluu (Janee - PekoMenganun) HampasiieHbl Ha obecrieueHue
€IMHBIX OpPraHM3allMOHHBIX M METOJUYECKHX YCJIOBUHM cO3laHus M OOUMX TOIXOIO0B K
(YHKIIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OPraHU3alUsAX, PACIIONOKEHHBIX B CEIBCKOM MECTHOCTH
U MaJIbIX ropojiax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJOTUYECKON HaNpaBICHHOCTEH
"Touka pocrta", B mensx oOecreueHus peanm3anuu (enepaapbHoro mpoekra "CoBpeMeHHas IKoma'
HaluoHaIbHOTO MpoekTa "OOpa3oBanue" (nanee - deaepaibHbIA MPOEKT), B TOM YHCIIE YCTAaHOBJICHUS
TpeOOBaHUH K pe3ylbTaTaM UCIOIb30BaHUs CyOcuanu 3 eaepaabHOro OroKeTa O KeTaM CyObeKTOB
Poccuiickoit denepanun Ha coOUHAHCHUPOBAHME PACXOJIHBIX 00s3aTENBCTB CyOBEKTOB Poccuiickoi
®denepanyy, BOSHUKAIOUIMX [IPU PeaIn3aluy PETMOHAIBHBIX IPOEKTOB, OOECIEUNBAIOIINX AOCTHKEHNUE
Lenei, rmokasareneil u pesyinbTrara QenepanbHoro mpoekra "B obieoOpa3zoBaTeNbHBIX OpraHU3aIUsX,
PAaCIOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MaJIbIX TOpojax, CO3/aHbl U (PYHKIIMOHUPYIOT LEHTPHI
00pa3oBaHMsl €CTeCTBEHHO-HAYYHOW U TEXHOJIOTHUECKOM HampaBiIeHHOCTEH'".

[lpuBeneHHbIe B HACTOSMIMX PexoMeHmanusx TpeOOBaHUS SIBISIOTCS MUHUMaIbHBIMH. OpraHbl
UCIOJHUTENIbHON Bi1acTH cy0bekToB Poccuiickoit @enepanuu (opraHbl MECTHOTO CAMOYIIPABICHUS) IPU
peanu3ali  MEpONpPHUATHH 1O CO3JaHMI0O H  (YHKIMOHHMPOBAHHIO B  00mIe00pa3oBaTEIbHBIX
OpraHu3alMsIX, PacloJIOKEHHBIX B CEJIbCKOW MECTHOCTHM W MajblX IOpOjax, LEHTPOB O0Opa3oBaHMs
€CTECTBEHHO-HAYYHON M TE€XHOJIOrM4yeckol HampaBieHHocTed "Touka pocta" (manee - Llentprl "Touka
pocta") BmpaBe of0ecrneuuBaTh TpPeOOBAaHHMS, INPEBBILIAIOIINE  YCTAHOBJIEHHbIE  HACTOAILIMMU
Pexomennanusamu.

Ilensmu co3manust LlentpoB "Touka pocra" sBIIS€TCS COBEPILIEHCTBOBAHME YCIOBUH JUIs
MOBBIIIEHUST KayecTBa 00pa3oBaHMs B 00IIE00pa30BaTENbHBIX OpPraHU3ALUAX, PACIOJIOKEHHBIX B
CeNIbCKOM MECTHOCTH M MalbIX TIopoJax, pPaCUIMPEHHs BO3MOXKHOCTEH oOydaroIuxcs B OCBOECHUHU
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HamlpaBlI€HHOCTEH, Mporpamm
JOMOJTHUTEIBHOTO 00pa30BaHMsI €CTECTBEHHO-HAYYHOM M TEXHUUYECKOW HAmpaBJIeHHOCTEH, a Takke I
MIPaKTUYECKOH OTpabOTKM ydeOHOro marepuasna Mo y4deOHbIM mnpeameram "®duszuka", "Xumunga",
"buonorus".

[lenTps! "Touka pocra" oOecneunBarOT MOBBILIEHUE 0XBaTa 00yJaromUXcsl 0011eo0pa3oBaTebHbBIX
OpraHu3alfif, paclolOKEHHBIX B CEJIBCKOH MECTHOCTH M MajbIX TOpoJiaX, MporpaMMaMH OCHOBHOTO
00IIEeTo U JOMOTHUTEILHOTO 00pa30BaHNs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HAIpaBICHHOCTEH
C UCIIOJIb30BaHUEM COBPEMEHHOT0 000y IOBAHUS.

Opranu3alvoHHO-TEXHUYECKOE, METOJUYECKOEe U MH(POPMAIMOHHOE COIPOBOXKJIECHUE CO3/IaHUS B
cyobektax Poccuiickoit @enepanuu  LlentpoB "Touka pocta" ocymectiasier denepanbHoe
roCy/1lapCTBEHHOE aBTOHOMHOE 00pa30oBaTEebHOE YUPEXKJEHUE TOMOIHUTEIHLHOr0 MPOo(hecCHOHATBLHOTO
oOpa3zoBaHus "AkajeMus pealr3aluu TOCYIapCTBEHHOW MOJUTUKU U NMPO(EeCcCHOHAIBHOTO Pa3BUTHS
paboTHHKOB oOpazoBaHusi MunucrepcTBa TmpocBemeHuss Poccuiickorn ®eneparuu” (mamee -
denepanbHblif oneparop). Aapec caiita: https://www.apkpro.ru/.

2. NMopapok co3gaHuna

www.consultant.ru Crpanuna 4 u3 78
HaJaeKHasl IpaBoBasi INOA/IEPIKKa


http://www.consultant.ru/
http://www.consultant.ru/
https://login.consultant.ru/link/?req=doc&base=LAW&n=319308&date=09.02.2021&demo=1&dst=100212&fld=134

Pacnopsoxenne Munnpocsemenust Poccun ot 12.01.2021 N P-6 JoxkymenT npenoctasien Koncynsrantlmoc
"O6 yTBEepKICHUU METOIMYECCKHX PEKOMEHIAINH [0 CO3AAHUIO U HYHKLIHOHH. . Jara coxpanenus: 09.02.2021

[lenTps! "Touka pocta" MOTYT CO3/1aBaThCsl KaK 3a CUET CPEICTB Cyocuamii pemepanbHOro OromKeTa
B paMKax peanuzanuu denepanpHoro mpoekra "CoBpeMeHHas miKosa", Tak ¥ B paMKaX HHBIX MPOTrpaMM
U TPOCKTOB 3a CUET CPEACTB OrOKETOB CyOBekToB Poccuiickoit denepaiuu, CpelCcTB MECTHBIX
OI0/1’KETOB Y BHEOIO/I)KETHBIX HCTOYHUKOB.

Cosznanue LentpoB "Touka pocra" ocymecTisercst Ha 6a3e 001e00pa3oBaTeIbHBIX OPTaHU3AIIHH,
PacIIONIOKEHHBIX B CEIIbCKOM MECTHOCTH W MalbIX Topojax, MpU TOM B TEPBYIO OYEpEIb CO3JaHHE
HeuntpoB "Touka pocrta" pexkoMeHAYeTCs OCYIIECTBISATh B OpraHU3alMsIX, I[MOKA3bIBAIOIIUX HU3KHE
o0pa3oBaTeNbHbIC PE3yJIbTAThI.

B ciyuae co3manus Llentpa "Touka pocra" 3a cuer cpeAcTB cyOcuanu u3 GeaeparbHOro OrKeTa
B pamkax (enepanpHoro npoekra "CoBpeMeHHas mkoja" cyobekT Poccutickoit denepariu onpeaesnser:

- OpraH UCIHOJHUTENbHOM BracTu cyObekTa Poccuiickoit @enepauuu, OTBETCTBEHHBIH 3a
peanu3anuo MEpONpUATHI 10 co3laHuio U obecniedeHnto ¢pyHkunonuposanus Llentpos "Touka pocra”
Ha Tepputopuu cyonrekra Poccuiickoit deneparuu (PernonanbHbIi KOOPIUHATOD);

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

KommuiekcoM Mep mpu3HaeTcs IUIaH MEpOIPHUATHI Ha O4YepeHON TOJA M JBYXJETHHH IIaHOBBIN
MEePUOJI, TPEIyCMATPUBAIOIINNA MEPONPUATUS IO co3laHui0 U (yHkuuoHupoBanuto Llentpor "Touka
pocta", BKJIIOYAIOIINI B TOM YHUCJIE:

MEpPONPUSTHSL, HAIIPAaBJIEHHBIE HA co3/laHue U oTKpbiTUe LlenTpoB "Touka pocra";
MEpPONPUITHS, HAIIpaBlIeHHbIE HA o0ecnieueHue ¢pyHkiuonuposanus Llentpos "Touka pocra";

MEPONPUATHS TIO TOBBIILIEHUIO MPO(ECCHOHAIBHOTO MacTepcTBa paboTHUKOB LlenTpoB "Touka
pocra";

MEPONPUATHSI 1O  KOHTPOJI  JOCTHXKEHHS MHUHUMAJIbHBIX IIOKa3aTelell  co3JaHus |
¢ynkunonuposanus Llentpos "Touka pocra'.

PernonanbHbIi KOOPAMHATOP B COOTBETCTBUH CO CPOKAaMH, YCTaHOBJIEHHBIMU B [Ipunoxennn N 1
PexomenpanusaM, yrBepKaaeT:

- JOJDKHOCTHOE JIMLO B COCTaBE PETMOHAIBHOIO BEIOMCTBEHHOIO IIPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3/laHue U ¢pyHkunonuposanue Llentpos "Touka pocta";

- IIepeYeHb MOKa3aTeaed U NHINKAaTOPOB, COOTBETCTBYIOIINX NpUBEAeHHBIM B [Ipnnoxennu N 2 k
HacTosUM PekoMeH1anusaM, UX 3HA4CHUH;

- mepedeHb 00Ie0o0pa30BaTEeNIbHBIX OpraHU3alui, PaclOIOKEHHBIX B CEIBCKOM MECTHOCTH U
MaJIbIX TOpoAax, Ha 0a3e KOTOphIX IulaHupyercss cozfgaHue LlentpoB "Touka pocra" (mo Qopme,
npencraBieHHol B [Ipunoxxenuu N 3);

- tunoBoe [lomoxkenune o LleHTpe o00pa3oBaHMsS €CTECTBEHHO-HAYYHOW U TEXHOJOTUYECKOU
HarnpaBieHHocTel "Touka pocta" (IIpunoxenne N 4).
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Coznanue nentpa "Touka pocra" Ha 6aze 00mIe0O0pa3oBaTeNbHONW OpPTaHHU3AIMH JOMYCKACTCS Kak
OyTeM BBIACICHHUS COOTBETCTBYIOUIETO CTPYKTYPHOTO  MOIpa3feicHus  00IeoOpa3oBaTeIbHOM
OpraHu3aIK, TaK 1 0€3 BBIACICHUS OTJCILHOTO MOAPa3IeIICHUsI.

OO6meo0Opa3oBaTenibHas OpraHu3alUsl H37aeT JOKAJbHBI HOPMATUBHBIM aKT O Ha3HAYEeHUU
pykoBonuTtens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 32 ()yHKIIMOHUPOBAHUE U PA3BUTHE), A
TaKXke 0 co3gaHuu meHTpa "Touka pocta" M yTBEpKACHUU MOJOKEHUA 0 AesitenbHocTH LlenTpa "Touka
pocra".

PernonanpHblii KOOpAWHATOp HE mMo3aHee AHSA OTKpbiTHs LleHTpa "Touka pocrta" obecreynBaer
pasMelieHre B CHeuanbHO co3mganHoM pasfene "lleatp "Touka pocra" odunuanpHOro caiita
001eo0pa3oBaTelbHONM OpraHu3ai B WHOOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOW cetn "WHTepHeT"
uHpopmanuu o co3ganuu 1 Gynknuonupoanuu Llentpa "Touka pocra", B ToM uncie uHGopmanuu o0
o0pa3oBaTenpHBIX MporpamMmax, obopynoanuu Llentpa "Touka pocra", miaHupyeMoMm pexxume 3aHATUN
o0yJaromuxcs, IUIAHUPYEMBIX MEpONpHATHSAX. B co3maHHOM pasgene oQHUIMaIbHOTO —caifTa
o0pa3oBaTeNnpbHON OpraHu3aluy TakkKe pa3Memaercs HHPopMalus O HAIHOHAIBHOM IPOEKTE
"OOpa3zoBanue" (B TOM 4HCIE JIOTOTHI), aJpec caidTa W OQUIMAIbHASS CUMBOJIMKAa MUHUCTEPCTBA
npoceemienusa Poccuiickoit Oeneparuu.

PernonanpHbIil KOOpAMHATOP obecreunBaeT MHGopMupoBanue denepaabHOro oreparopa B ciydae
co3aHus Ha Tepputopuu cyonekta Poccuiickoit ®enepanuu LlentpoB "Touka pocra" B pamKax HHBIX
IIPOrpaMM U MPOEKTOB, HE OTHOCSIIMXCS K peanusauuu ¢enepaibHoro npoekra "CoBpemMeHHas mkona"
HalMoHanbHOrO mpoekta "OOpa3zoBaHue", 3a cUeT cpeAcTB OrIKeToB CcyOBekToB Poccuiickoii
Oenepanun U (WIK) CPEIACTB MECTHBIX OIOKETOB W (WJIM) BHEOIOKETHBIX HCTOYHUKOB, a TaKKE
HampaBlieHHue Ha corjacoBanue denepanbHOMY OnepaTopy KOHIEMIMUA CO3AaHUs U (PYHKIIMOHUPOBAHUS
Ttakux L{eHTpoB.

3. TpeboBaHUA K NOMELEHMUAM, KOMMIIEKTOBaHUIO 060pyaoBaHUEM,
pacxogHbIMM MaTepuanamu, cpeacTtBaMmm ooyyeHUss 1 BOCNUTaHUA

Coznanne llentpoB "Touka pocrta" mnpenamosaraeT KOMIUIEKC YCIOBHM 10  OCHAIIEHHIO
o0Opa3oBaTeNbHbIX OpraHu3alil 000pyI0BaHUEM, PACXOJHBIMU MaTepHallaMH, CpeICTBaMH OOydeHUs U
BOCIIUTAHUS JUISL  JIOCTWKEHHs  0Opa3oBaTENIbHBIX  PE3YyJIbTAaTOB IO  IMPEAMETHBIM  001acTsIM
"EctecTBeHHO-Hay4yHble mpeamerhl’, "EcrecTBeHHble Hayku", "Martematuka u HHpOpMaTHKA'",
"ObmecTBo3HaHne U ectectBo3HaHue", "TexHornorusa", oOpa3oBaTelbHBIX MPOrpaMM  OOIIEro
o0pa30BaHMsl €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HANpaBlIE€HHOCTEH, MpH pealln3alli KypcoB
BHEYPOYHOH JIeATENTbHOCTH U JONOJHUTENBHBIX O0LIEpa3BUBAIONINX MPOrpaMM €CTECTBEHHO-HAYYHOH U
TEXHUYECKON HaAIIPaBJICHHOCTEM.

[Tepeuens HampaBieHHOCTEH peanuszyeMbix Ha 0aze LlentpoB "Touka pocta" oOpa3oBaTenbHBIX
IIPpOrpaMM MOXET OBbITh pacIiMpeH B 3aBUCUMOCTH OT HMEIoIUXcd Yy 0011eo0pa3oBaTelbHbIX
OpraHu3aIMii ycJIoBUH, a TaKkKe MOTPeOHOCTEH Y4aCTHUKOB 00pa30BaTEIbHBIX OTHOLICHUH.

Coznanue nentpa "Touka pocra" mpezamnonaraeT pa3Butue 00pa3zoBaTebHON HHGPACTPYKTYpPHI
00111e00pa30BaTENIbLHON OpraHU3aliK, B TOM YHCIIE OCHAIlEHHe 0011e00pa3oBaTeIbHON OpraHu3aluu:

- o0opynoBaHueM, cpeAcTBaMH OOY4YeHHS W BOCIUTAHUA U1 U3ydyeHus (B TOM 4YHUCIE
HKCHEPUMEHTAIBHOTO0)  NPEAMETOB,  KypCOB,  JUCHUIUIMH  (MOJyJlel)  eCcTeCTBEHHO-HAay4yHOU
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HaIpaBJIGHHOCTM M TEXHOJOIMYECKOM  HaIllpaBJICHHOCTEM  NIpM  peajlu3alud  OCHOBHBIX
00111€600pa30BaTENbHBIX MPOrPaMM U JONOJHHUTENbHBIX 00I1€00pa30BaTEeNIbHBIX IPOrpPaMM, B TOM YHCIIE
JUI pacllupeHust coaepxkanus yueOHbIX npeameTos "dusuka", "Xumus", "buonorus";

- 060py,Z[OBaHI/IeM, CpeacTBaMu O6y‘leHI/I5I U BOCIIMTAaHUA JIA U3Yy4YCHHSA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHHUKH, MCXAaTpOHHKH, OCBOCHU OCHOB nporpaMmMupoOBaHusd, pcajm3anun Inporpamm
JOITIOJIHHUTCIIBHOI'O 06p330BaHI/IH TEXHHUYSCKOU 1 eCTGCTBeHHO-HaquOﬁ HaHpaBHGHHOCTeﬁ U T.AO.

- KOMIIBIOTCPHBIM U UHBIM OGOpYZ[OBaHI/IeM.

[lepeueHp, MHUHUMAIBHO HEOOXOAMMbIE (YHKIMOHANBHBIE M TEXHUYECKHE TpeOoBaHUS U
MUHHMAaJIbHOE KOJIMYECTBO OOOPYIOBAaHHUSA, PACXOIHBIX MATEPHAIIOB, CPEACTB OOYUEHHSI U BOCIIMTAHUS
st ocHamenuss LlentpoB "Touka pocra" (manee - WHPPACTPYKTYpHBIN JIUCT), OMPEICISIOTCS
PernonansHpiM  KOOpAMHATOPOM ¢ y4eroM [lpuMepHoro mepe4ynss 0O0OpyIOBaHHUS, PACXOTHBIX
MaTepuasoB, CPEJACTB OOY4YEHHsS W BOCIUTAHUS [JIS CO3JaHUS U oOecreueHus: (¢yHKIIMOHUPOBAHUS
LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBiieHHOCTH "Touka pocta" B
0011e00pa3oBaTeNbHBIX OPraHU3alUAX, PACIOIOKEHHBIX B CEIHCKOM MECTHOCTH U MallbIX TOpoAax
(ITpunoxenue N 6), npUMEpHOr0 TUIIOBOTO MH(PACTPYKTYPHOTO JHUCTA, onpezaensieMoro denepaabHbIM
orepaTopoM, U HacTOSIINX PekoMenaanuii.

B  pamkax ocHameHus =~ 0OIIeOOpa3oBaTeNbHBIX  OpraHu3anuid  npu  HopMHpPOBAHHUH
UHPPACTPYKTYpHOTO JMcTa CcyObekT Poccuiickoii ®Denepanuu BhpaBe BbIOpaTh CTaHAAPTHBIA WA
npoGUIBHBIA KOMIUICKT OOOpYyIOBaHUS, IPEACTABICHHBI B MPUMEPHOM IIEpEeYHE OOOPYIOBaHWS,
pacxXoHBIX MaTEpHUaloB, CPEACTB OOy4eHHUs W BocmuTaHus Ui ocHamleHust LlentpoB "Touka pocra"
(ITpunoxenue N 6). i1 MaJTOKOMITIEKTHBIX 00Ie00pa3oBaTebHBIX OpraHu3aiui <1> 00beM earHHMII
CpeicTB O0yUYCHHSI U BOCIIUTaHUsI (POPMHUPYETCS B MEHBIIIEM KOJIUYECTBE.

<1> MaJjoKOMIIJIEKTHOW 00IIe00pa3oBaTeNbHON  OpraHu3alueil B paMKax pealu3aluu
MEPOIPUATHIA O CO3/1aHUI0 U (PYHKIIMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOU
HaIMpaBlIEHHOCTEN MpHU3HaeTcs 001eo0pa3oBaTeNibHas OpraHU3als, YACICHHOCTh KIaCCOB-KOMIUJIEKTOB
B Ka)XJIOW U3 Mapajuiesiell KOTOpoi coCcTaBisieT He Oosiee | eTMHUITBI.

[IpounbHBIA KOMILJIEKT OOOpPYAOBaHUS MOXET OBbITh BBIOpaH Ui 001IE00pa30BaTEIHHBIX
OpraHu3alyii, UMEIIMX Ha MOMEHT co3aaHus IeHTpa "Touka pocta" Habop cpeAcTB OOyueHUs U
BOCIIUTAHMSI, TOKPHIBAIOLINII CBOMMHU (PYHKIIMOHAJIBHBIMU BO3MOXHOCTSMHU 0a30Bbl€ MOTPEOHOCTH MpPU
n3ydyeHuu npeamMeroB "@uznka", "Xumusa" n "buonornsa”.

[IpodunpHelii  KOMIUIEKT  oOopynoBaHusi  oOecrneunBaeT  d3()PEKTUBHOE  JOCTUIKEHHE
00pa3oBaTeNbHBIX  PE3yJbTaTOB  OOyYAalOIIMMHUCS 1O MpOrpaMMaM  €CTECTBEHHO-HAay4yHOH U
TEXHOJIOTUYECKON HAaIPaBJIEHHOCTEH, BO3MOXHOCTh YTIyOJI€HHOIO M3y4YEHHS OTIENbHBIX MPEIMETOB, B
TOM 4Hcie isd (OPMUPOBAHUS N300PETATENBCKOTO, KPEaTUBHOTO, KPUTHUYECKOTO MBIIIJICHUS, Pa3BUTHUSA
(GYHKIIMOHATBPHOW TPaMOTHOCTH Yy OOydarolmuxcsi, B TOM UHCJIE€ €CTECTBEHHO-HAy4YHOH W
MaTE€MaTUYECKOM.

[Tpu dopmupoBanr HUHGPACTPYKTYPHOTO JUCTa U3 NMPOQPHIBHOTO KOMILIEKTa B 005S3aTelbHOM
nopsiike obecreunBaeTcst BHIOOP CpeACTB OOyueHHUs M BOCIIUTAHHMS HE MEHEE YeM IO TpeM Y4eOHBIM

www.consultant.ru Crpanuna 7 u3 78
HaJaeKHasl IpaBoBasi INOA/IEPIKKa


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

Pacnopsoxenne Munnpocsemenust Poccun ot 12.01.2021 N P-6 JoxkymenT npenoctasien Koncynsrantlmoc
"O6 yTBEepKICHUU METOIMYECCKHX PEKOMEHIAINH [0 CO3AAHUIO U HYHKLIHOHH. . Jara coxpanenus: 09.02.2021

npenmeram ("®dusuka", "Xumusa", "buonorus") m KoMmbeoTepHOro oOopymoBaHHUs. OcTaBIIKECs IO
UTOraM oIpezesieHus: 00s3aTeNbHOr0 00OpYIOBaHUS CPEICTBA, MPEAYCMOTPEHHBIE ISl OCHAIICHUS
IlenTpa "Touka pocrta", pacHpeneNnsroTcs Ha NPHOOPETEHUE MOMOJIHUTEIHLHOTO O0OPYIOBAHMS,
BXOJIAIIETO B IEpeueHb O00OPYIOBaHMs, PACXOIHBIX MaTepUasoB, CPEACTB OOyYEHHS U BOCHHUTAHUS
npoduisHoro kommiekra (I[Tpunoxenne N 6 K METOIUYECKUM PEKOMEH/IAIUSM).

[Ipu BbIOOpE AONOJHUTENBHOTO OOOPYAOBAaHUS TAaKXKe CIEAyeT YUYUThIBaTh CIEUUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyOobekTa Poccuiickoit deneparum.

PernonanbHblli KOOpAUHATOP OOECIIEYMBAET COINIACOBaHUE C(HOPMUPOBAHHOI'O B COOTBETCTBHM C
TUNIOBOH (hopMmoii mH(PpacTpykTypHOoro nucta ¢ DenepadbHbIM ONEPATOPOM B COOTBETCTBHH C
perinamMeHToM, onpenensieMsiM DenepanbHbIM ONIEPaTOPOM.

[lpy HampaBieHUM Ha corjacoBaHUEe HH(OPACTPYKTYPHOTO JIMCTA, COJIEPIKALIETO CTaHIApTHBIC
KOMIUIEKTHI, PernoHanbHbIil KoopauHaTop npenoctapisieT (1o ¢popme denepanbHOro oneparopa):

- NOATBCPKACHUEC OTCYTCTBHA B COOTBCTCTBYIOIIUX 06pa3OBaT€JH)HI)IX opranu3anuiax, OCHAIICHUC
KOTOPLBIX INIAHUPYCTCA, O60py,I[OBaHI/I$I, pPacxXOoJHbIX MATCpuaJoB, CPCACTB O6y‘I€HI/I${ 1 BOCIIMTAaHU:,
YKa3aHHBIX B IIEPCUHC CTAHAAPTHOTI'O KOMIIJICKTA,

- MOATBEpPKACHUE Hamu4us (JTub0 obecrieueHne Haauuus 10 MoMeHTa ocHaieHus Llentpos "Touka
pocta") yclnoBuM il XpaHEHUsI U UCIIOJIb30BAHUS XUMHUYECKUX PEAKTHBOB, B TOM UHCJIE HEOOXOJIUMOTO
o0opynoBaHusl, BKIIIOYas IIKaQ BHITSHKHON MaHOPAMHBIN U 1IKad 715 XpaHEHUsI XUMUYECKHX PEaKTHBOB
OTHEYTOpHBIH, corynacHo [lepeunto cpenctB oOydeHUs W BOCIUTAHHS, HEOOXOMUMBIX IS pealn3aluu
00pa3oBaTeNbHBIX IPOrpaMM HauaIbHOTO OOIIEro, OCHOBHOTO OOIIEro U CpeHero 001ero oopa3oBaHus,
COOTBETCTBYIOIIMX  COBPEMEHHBIM  YCJIOBHAM  OOydYeHHS, HEOOXOIUMOrO TIpPH  OCHAIICHUH
0011e00pa3oBaTeNbHBIX OpraHU3alUil B IENAX pealli3alud MEPONPUATUN MO COACUCTBUIO CO3JAAHUIO B
cyobektax Poccuiickoit ®enepaunu (MCXOAs M3 MPOTHO3MPYEMOM NOTPEOHOCTH) HOBBIX MECT B
00111€00pa30BaTENbHBIX OpPraHU3ALUAX, YTBEPKAEHHOMY NpHKa3oM MuHnpocsemenus Poccuu ot 3
ceHTs10ps 2019 1. N 465.

OO0pa3zoBarenbHble OpraHu3aly, Ha 6a3e KOTOpbIX co3aarTcs U GyHkIoHUpyoT LlenTps "Touka
pocrta", IOJKHBI COOTBETCTBOBATH JEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOWCTBY, COAEpPNKAHUIO U
OpraHu3aIK pexuMa paboThl 00pa30BaTENbHBIX OPraHU3alMi 1 UHBIM HOPMAaTUBHBIM IIPABOBBIM aKTaM,
OTIPEIEISAIONINM TPEOOBAHUS K OpTraHU3aIKi O0IIETO U OMOJHUTEIBHOTO 00pa30BaHUs JICTEH.

[Tomemienust ((HyHKIIMOHATBHBIE 30HBI, B TOM 4YHCIEe Yy4eOHble KaOWHEThl (PU3UKU, XUMHH,
ounonorun) Llentpa "Touka pocra" pekoMeHayeTCs pacmoiaraTh B peiesiax OJTHOTO 3/1aHuUS.

ITpoexktupoBanue, 30HUpoBaHue mnoMenieHu IlenTtpoB "Touka pocra" wu  onpeneneHue
IN3aiH-pElIeHUH OCYIIECTBIISIETCS ¢ YUETOM PYKOBOJCTBA [0 MPOEKTUPOBaHUIO IIeHTpoB "Touka pocra",
YTBEP)KIaeMOT0 (pesiepaibHbIM OIIepaTOpOM.

IIpu mpoextupoBanuu, 30HMpoBaHuM nomenieHud LlentpoB "Touka pocrta" cienyer yduThIBaTh
0COOCHHOCTH 00OpYNOBaHUs, PACXOJHBIX MATEPUANIOB, CPEICTB OOY4YEHHUS W BOCIUTAHHS, KOTOPBIM
OyneT o0ecrieunBaThCsi 0Opa3oBaTeIbHAs OpPraHu3aIlusl.

ITpoext 30HMpoBaHus mnomemeHuid llenTpoB "Touka pocra" mnpencrasisgercs dDenepanbHOMY
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OIepaTopy OJHOBPEMEHHO C NPEACTAaBICHUEM HH(PPACTPYKTYPHBIX JIUCTOB.
4. OpraHnsauusa obpasoBaTenbHOM AEATENIbLHOCTU

OO0paszoBarenbHass JaeATeNbHOCTh Ha 0a3e 1eHTpoB "Touka pocra" OCYIIECTBISETCS IO
00pa3oBaTeNBHBIM IIPOrpaMMaM OOILETO U TOTIOJHUTEIFHOTO 00pa30BaHMS.

TpeboBanust k (¢opmary opraHu3anud OOpa30BaTEIbHON  JEATETBHOCTH  PETYIHPYIOTCS
HAcTOAIMMHU PexomMeHmauusMd U HMHBIMH MH(POPMAIMOHHBIMU M METOJWYECKUMHU MaTepualiaMu
®denepanbHOro Oreparopa.

HanpaBnenus peanuszyembix C HCMoJib3oBaHHeM pecypcoB llentpoB "Touka pocrta" mporpamm
OMPENENSAIOTCS B COOTBETCTBMM C  METOJMYECKUMM  MaTepuajaMd U PEKOMEHAAIUSMU,
yCTaHABIMBAEMBbIMU U aKTyaln3upyeMbiMu DenepanbHbIM OIEPaTOPOM.

Ha 6aze mentpoB "Touka pocta" oOecneumBaeTcs peanu3anusi 00pa30BaTENBbHBIX MPOrpamMM
€CTECTBEHHO-HAYYHOH U TEXHOJOTUYECKOW HaIlPaBICHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C
TpeOOBAaHUSAMHU 3aKOHOJATENLCTBA B cdepe 00pa3oBaHHs U C YU4eTOM peKoMeHnaiui DenepaibHOTO
omepaTtopa. B o0s3aTenbHOM mopsiake Ha 0a3e neHTpoB "Touka pocta" obecrnieuyuBaeTcsi OCBOCHUE
oOyuaromumucsi y4eOHbIX mpeameroB "Ousmka", "Xumus", "buomorus" ¢ HCHOIB30BaHUEM
npruoOdpeTaeMoro 060pyI0BaHMs, PACXOAHBIX MaTEPUATIOB, CPEICTB OOYUYEHUS U BOCIIUTAHUA.

He menee 1/3 o6beMa BHEYpOUHOH JESITEIBHOCTH O0YYAIOMINXCS JOIDKHO OBITH OPUEHTHPOBAHO HA
HOJIEP)KaHUE  €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM HalpaBlIE€HHOCTEH 00pa30BaTENIbHBIX
IporpamMm, MpH 3TOM 00BEM MPOTPaMM E€CTECTBEHHO-HAYYHOW HAINPABIEHHOCTH HE MOXET COCTABIISATH
meHee 20% o1 obuero oobemMa BHEYpOUHOH AedrenbHOCTH. OOpa3oBaTenbHble MPOrpaMMbl IO JPYTUM
HANPABICHHOCTSAM MPH HAJIWMYUM BO3MOXXHOCTH PEKOMEHAYETCS IUIAaHHPOBATH C HCIOJIb30BAHUEM
pecypcos Llentpos "Touka pocra".

Pazpabotka paGoumx mporpamm 1o mnpeameram "Ousmka", "Xumus", "buonorus", yueOHbIM
IpeJMeTaM eCTeCTBEHHO-HAyYHOH M TEXHOJIOTMYECKOM HampaBIEHHOCTEH M3 yacTW y4eOHOro IUIaHa,
dbopmMupyeMoil ydacTHUKaAMH 00pa3oBaTEIbHBIX OTHOIICHWH, MPOTpaMM BHEYPOUYHOH IESTEIHHOCTH H
JIOMIOJTHUTEIBHOTO 00pa30BaHUs OCYILECTBIIIETCS 001e00pa3oBaTeIbHBIMI OpPraHU3allsIMU, B KOTOPBIX
co3maoTcss 1eHTpel "Touka pocra, CaMOCTOSTENIbHO C YYE€TOM METOJUYECKHX MaTepHalloB U
pexomenaanuit denepanbHoro oneparopa. Peanuzanus o0pazoBaTeabHBIX MPOrpaMM JOMOJHUTEIHHOTO
o0pa3oBaHMsl B MAJIOKOMIUIEKTHBIX OOIIE00pa30BaTENbHBIX OpPTaHMU3AIUSAX OCYIIECTBIISETCS TIPU
HJIMYMK Y OPraHU3alMM COOTBETCTBYIOUIMX YCIOBHM. [IJI1 MajJOKOMIUIEKTHBIX 00I11€00pa30BaTeIbHBIX
OpTaHU3aIMii JOMYCKAeTCsl OTCYTCTBUE JIMIIEH3WM Ha JIOTIOJIHUTEIFHOE OOpa30BaHHME M PEATHU3YEMBIX
IpOrpamMM JOMOJHUTEIBHOTO 00pa30BaHuUs.

PexoMeHganuu 1o MCHONB30BAHUIO CTaHIAPTHOIO KOMIUIeKTa obopynoBanus llentpa "Touka
pocra" mpU peanu3aluy MPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HalpaBIeHHOCTEN
onpexaenensl B [Ipunoxenun N 5 k HacTosimuM Pekomenganusm.

ConpoBoXx/ieHHe W MeToJuYecKoe oOecreueHre HCHOIb30BaHUS MNPO(UIBLHOIO KOMIUIEKTa
o0opynoBaHusi B 00pa3zoBaTeNbHOI JesTenbHocTH IeHTpoB "Touka pocra" ocymectsisier OenepanbHbIN
oIeparop.
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Meronudyeckue MaTepuaibl, pa3padOTKH W WHBIE MaTepuanbl IO BOMPOCAM HCIIOJIH30BAHHS
NpoGMWILHOTO KOMIUIEKTa O0OpYZOBaHHS pa3padaThIBAIOTCS, aKTYAIM3HPYIOTCS M PaCIPOCTPAHSIOTCS
denepalibHBIM ONEPATOPOM, B TOM UYHUCIIE C TPUMEHEHHEM COBPEMEHHBIX MEIHa WHCTPYMEHTOB (BUIECO,
BeOMHAp, MyOIMKAIIAHN).

@DenepalibHBIM ONIEPATOPOM Ha PETYISIPHON OCHOBE 00ECIIEUMBACTCS MTPOBEICHUE METOJAMYECKUX U
00yJaroIuX MEPONPHUSATHIA MO0 BOIPOCaM OpraHu3aiuu oOpasoBaTenpHOro mnporecca B [lenTpax "Touka
pocra" ¢ mpuMeHeHUuEM TIPOUIHLHOTO KOMITJIEKTa 000pyI0BaHUs, OKa3aHUE METOINICCKOM MTOMOIIHU TIPH
pa3paboTke y4eOHBIX MaTepHaioB, 3aJaHUN JJIsI COBEPUICHCTBOBAHMS MMPAKTHYECKOW MOATOTOBKH
oOydaromuxcst Mo Yy4eOHBIM TIpeaMeTaM, KypcaMm BHEYPOYHOU JESTEIbHOCTH, JOIMOJHUTEIBHOTO
00pa3oBaHUsI ICTEH.

[Tenarornyeckue pabOTHUKHU, OCYHIECTBISIOMINE AeATENIbHOCTh Ha 6a3e LlenTpoB "Touka pocra" ¢
IPUMEHEHHEM TNPOQWIFHOIO KOMIUIEKTa OO0OpYIOBaHUS, NPOXOIAT OOyYeHHe 110 NporpamMmam
JOMOTHUTEIBHOTO TPOPECCHOHATBHOTO 00pa3oBaHUS (Kypchbl TIOBBIICHHS KBanH(UKaNWu) u3
®enepanbHoro peectpa mnporpamm JI10. IloBblmeHne kBanupuKalMy NEeJarorudeckux pabOTHUKOB
OCYIIECTBIIICTCS HE PEXKE OJJHOTO pa3a B TPH rofa.

5. OpraHu3ayMoHHO-MeToANYeCKOe CONPOBOXAEHME U UCNOSIb30OBaHUe
MHOM CO34aHHOW B paMKax peanu3auum HauuoHanbHOro npoekTa
"O6pa3oBaHue" MHPaCTPYKTYpbI

B nemsix xommiekcHoro comnpoBoxiaeHus neareiabHoctu lLlentpoB "Touka" denepanbHbIM
OIepaTopoM 00eCHeunBaeTCsl OCYLIECTBICHUE MyOIUKalMi U OOHOBJIEHUS METOJMUYECKUX MaTepUalloB,
BKJIIOUAIOIMX  Y4eOHO-METOAMYECKHE  Marepuaibl  (MHCTPYKLMM,  METOJMYECKHE  Iocoous,
MH(pOpPMaLMOHHbIE MaTepUaJIbl, IEPEYHHU PEKOMEHIYEMBbIX JINTEPATYPHBIX HCTOYHUKOB, BUI€OMATEPUAIIbI
U 1p.), @ TAK)KE€ MaTepHallbl 10 UTOraM IpoBesieHus: Meponpustuii denepanbHoro oneparopa (BeOUHapHI,
CeMUHapbl, KOHPEPEHINH, COBEIIAHUS U Jp.).

Hns  meparormueckux pabotHukoB llentpoB "Touka pocra" @enepalibHbIM ONEPATOPOM
o0OecrieunBaeTcs TMPOBENEHHWE TEMATHMUECKUX BEOMHApPOB M  0Opa3oBATENbHBIX  MEPOIPHUITHIA,
HaIPaBJIEHHBIX Ha pa3bsICHEHUE BOIIPOCOB pean3ali oOpa3oBaTelIbHBIX MporpaMMm Ha Oaze LleHTpos
"Touka pocra" ¢ mpUMEeHEeHHEeM TPO(GUIHLHOTO KOMIUIEKTa 000Dy I0BaHMS.

Jns PermoHanpHBIX KOOPAMHATOPOB U pyKoBoaAmmMX padboTHuKoB llentpoB "Touka pocra
@enepanbHblii onepaTop obecrneyrBaeT MPOBEACHHE TEMAaTUYECKUX BEOMHAPOB, HANpPABICHHBIX Ha
JIOTIOJTHUTEIBHOE PAa3bsICHEHHE BOIPOCOB, OTHOCAIIMXCA K HCIIOJIHEHUIO KOMIUIEKCOB Mep (IOpPOKHBIX
KapT) mo co3gaHuio U QyHKiuonupoBaHuio LlenTpoB "Touka pocTa", TOCTHKEHUIO YCTaHOBJIEHHBIX
rmokazaTesie  (yHKIIMOHUPOBAHUS, MCIOJb30BAaHUIO HHOW CO3JaHHOW B paMKax peaau3aiuu
HalMoHabHOTrOo npoekTa "OOpa3oBaHue" HHPPACTPYKTYPHI.

B nensx  A(OQPeKTHBHONW  OpPraHW3alMOHHO-METONWYECKOW  TOMJAEPKKH  CO3JMaHUS U
¢ynkunonuposanusi LlentpoB "Touka pocta" Ha Tepputopunm cyobekToB Poccuiickoit deneparuu
PernoHanbHBIM KOOPIMHATOPOM OOECTIEUMBAETCS BOBJIEUEHHUE AETCKMX TexHomapkoB "Ksantopuym",
LEHTPOB I(poBoro odbpaszoBanus aereil "IT-ky6", KIIIOUEBBIX HEHTPOB JOMOJHUTEIHHOTO 00pa30BaHUs
"Jlom HayuyHOM Kojutabopanuu" B nestenbHOCTh LlenTpoB "Touka pocta" B cnenyromux popmarax:

1. HpOBCI{CHHe COBMCCTHBIX MepOHpI/IﬂTI/Iﬁ JJIsL 06y‘-IaIOH_II/IXC$I n negarorudcCKux pa6OTHI/IKOB
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001eo0pa3oBaTeNbHBIX OpraHu3aluii, Ha 6a3e KoTopsix coznatotcs Llentpsr "Touka pocta" (0Oy4daromue
CEMHHAphl W MAacTep-KJIacChl II0 BOIPOCAM HCIOJB30BaHHUS OOOPYIOBaHHMs, CPEICTB OOyYEHHS H
BOCIIMTaHUA; MCTOAUYCCKUEC MCPOIIPUATHA 110 BOIIPpOCaM pa3pa60TKI/1, COBCPUICHCTBOBAHUA WU BHCAPCHUA
HpOrpaMM JIOTIOJIHUTEIIBHOTO 00pa30BaHMsl ECTECTBEHHO-HAYYHOH M TEXHUYECKOI HAaIpaBICHHOCTH,
opraHm3anvun BHeypO'—IHOfI ACATCIIbHOCTH 06yT-IaIOH_II/IXCSI; HUHAWBUAYAJIBbHBIC KOHCYJIbTAUWU  IJIA
HEeJarorn4eckux pabOTHUKOB, B TOM YHCJIC B PEXKUME OHJIANH; 3aHITUS MPOCKTHOH JEesTEIbHOCTHIO;
KOHKYPCHBIE U COPEBHOBATEIbHBIE MEPONIPUATHUS ISl IETEH U Jp.).

2. Opranuzanys M y4acTHE€ B PETHMOHAJIBHBIX U MEXKPETHOHAIbHBIX KOH(GEpEeHLUIX, (ecTuBasx,
¢dopymax mo oOMEHy OIBITOM pPadOThl Ha BBICOKOOCHAIIEHHBIX YYCHHKO-MECTAaX, B TOM YHCIE II0
peanu3anuu npeaMeTHbIX obmactelt "EcrecTBeHHO-HayuHBIe TIpeameThl, "EcTecTBeHHBIE Hayku',
"Marematnka u uHpopmaruka", "OOmecTtBo3HaHue U ecrecTBo3Hanue", "TexHomorus'", a Takxe
MPOrpaMM JOIOJIHUTEIBHOTO 00pa30BaHusl €CTECTBEHHO-HAYYHON 1 TEXHHUUECKON HapaBIeHHOCTEH.

3. YyacTue peruoHaIbHBIX KOOpAMHATOPOB, mpencraBurenei LlenTtpoB "Touka pocta" W MHBIX
LEHTPOB, (YHKIMOHUPYIOIIUX Ha TeppuTopuu cyobekra Poccuiickoii denepannu, B MEpONPUSATHIX
®denepanbHOro oreparopa.

['paduk MeporpHusATHi, KBOThl y4acTHs, COAEPKaHHE U TEXHOJOTHUHU IMPOBEICHUS MEPONPUITUN
noBoaarcs denepanbHBIM ONIEPaTOPOM JIOMOITHUTEIBHO.

4. OpraHu3anys W y4acTHE B MPOBEACHUU HH(GOPMAIMOHHBIX KaMIAHHHA 0 TMOMYJISIPU3AIHH
HallMOHAIBHOTO TpoekTa "OOpa3oBaHue" Ha TeppuTOopuu CyObeKTOB Poccuiickoit ®denepaiu, B TOM
YHCIe COOBITHSAX, MPOBOAMMBIX Ui KOHCYJIBTAIIAOHHOTO COIPOBOXICHUS POJAUTENICH (3aKOHHBIX
MIPEJICTAaBUTENICH) O00YJAOIIMXCS O BO3MOYKHOCTSX JUISl Pa3BUTHS CIIOCOOHOCTEH M TAIAHTOB HMX JETCH,
npoeCCUOHATLHON OpPUEHTAIIMM M YCICITHOIO OCBOCHHUS OCHOBHBIX 00Opa30BaTENIbHBIX IPOrpamMm
o0miero o0pa3oBaHusI.

5. Pa3paboTka, yTBepKIEHME M pealu3alus CETEeBbIX 00pa30BaTENbHBIX IPOrpaMMm ¢
HCIIOJIb30BAaHNEM BBICOKOOCHAILIEHHBIX YUYEHHUKO-MECT, CO3/1aHHbIX B cyObekTe Poccuiickoit denepannu B
paMKax HaluoHaibHOro mpoekra "OOpa3oBaHue", B TOM YUCJIE COBMECTHO C JIETCKUMH TEXHONapKaMu
"KBantopuym".

6. BoBneuenune oOyuaronmxcsi 0011e00pa3oBaTeIbHbIX OpraHU3aIMi, Ha 6a3e KOTOPBIX CO3/1al0TCs
n ¢pyHkuonupytot Llentper "Touka pocra", B paznuuHbie (pOpPMBI COMTPOBOXKICHUS U HACTABHUYECTBA C
HCIOJIb30BAHUEM KaJIPOBBIX PECYpPCOB, 00ECIEUUBAIOIINX PAOOTY BBICOKOOCHAIEHHBIX YYEHHMKO-MECT,
CO3JIaHHBIX B cyObekTe Poccuiickoit denepaiuu B paMKax HalMOHAJIbHOTO TpoekTa "OOpazoBaHue" ¢
y4eTOM METOAONOruK (LeJIeBOM MOJENTM) HacTaBHMYECTBA OOy4YaloLUXCs JUid  OpraHu3alui,
OCYILECTBISIONIMX O00pa30BaTeIbHYI0 JAESITENbHOCTh IO OO0IIe00pa3oBaTeNbHbIM, JOMOIHUTEIbHBIM
00111e00pa3oBaTeNbHBIM M HPOTrpaMMaM CpeJHEero NpogecCHOHaIbHOro 0oOpa3oBaHUs, B TOM 4YHCIE C
MIPUMEHEHHUEM JIYUIIUX TPAKTHK OOMEHA OIBITOM MKy 00yUJaroIIMMuUCS.

Llentpsl "Touka pocta" NCHOIAB3YIOT HHPPACTPYKTYPY U KaIPOBBIE PECYPCHI JETCKUX TEXHOMAPKOB
"KBantopuyMm", co3naBaeMbix Ha 6a3e 001eo0pa3oBaTeNbHBIX OpraHU3alul, sl Pa3BUTHS MPOEKTHOM
nesrenbHOCTH oOydaronuxcs. Ilemarornueckue pabotHuku LlentpoB "Touka pocra" oOecrieuyuBaroT
ydyacTue oOydYaromMxcs B MEPOINPHUATHSAX JAETCKHX TexHomapkoB "KBantopuym" ¢ yaaneHHBIM
UCMOJIb30BaHUEM OOOPYJOBaHUS, CPEACTB OOYYEHHS M BOCHHUTAHUS, a TaKKe NMPUHUMAIOT y4yacTHE B
OpPraHM3yeMbIX UMM CEMHHapax Mo JAeMOHCTpaluu 3()(HEeKTUBHOTO OMbITa peann3aui 00pa3oBaTelbHbIX
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€CTECTBEHHO-HAaYYHO, TEXHOJIOTUUECKOU " HHBIX HaIpPaBJICHHOCTEN cpenu HHBIX
0011e00pa3oBaTebHBIX ~ OpraHU3alMii, pACIOJIOKEHHBIX Ha TeppuTOpuH cyObekta Poccuiickoi
denepanuu.

PernonanpHbIM  KOOpAWHATOpPOM Ha  TeppuTopum cyOwbekta Poccmiickoit ~ ®Deneparuu
obecrnieunBaeTcs paboTa Mo MOICPKKE OOIIe0O0pa3OBaTEIbHBIX OpTraHU3aIUi, MOKA3BIBAIONINX HU3KHE
oOpa3oBaTeNnbHble PE3yJbTaThl, C HCIOIb30BAHHEM HWHQPACTPYKTYphl U KaapoOBOro oOecredeHus
[enTpoB "Touka pocta" B pa3snuvHbIX GopmaTax (COBMECTHAsI peanu3aius 00pa30BaTEIbHBIX MPOTPAMM,
MPOBEJICHUE 00YYAIOIINX MEPOIPUITUNA, CEMUHAPOB, KOHCYJIbTALIUH U TIP.).

ITpu npoBenaeHUM pa3INYHBIX MEPONPUATUN, CBSA3aHHBIX C peaju3aluell HallMOHAJIBHOIO IMPOEKTa
"OGpa3oBaHue'", HMCIOJb30BAHUEM COOTBETCTBYIOIICH HHOPACTPYKTYPhI, KaJpPOBBIX W (DHMHAHCOBBIX
pecypcoB, JOKHO OBITH 00ECTIEYeHO MX MH(POPMAIMOHHOE CONPOBOXKICHHE, B TOM UYHUCIIE B CPEICTBAX
MaccoBod HMHGPOpMAIUKM, COIHAIBHBIX CETSIX, Ha caiiTax oO0pa3oBaTelIbHBIX OpraHu3aluid C
UCIO0JIb30BaHNEM (PMPMEHHON CUMBOJIMKH HallMOHAIbHOTO rpoekTa "ObpazoBanue".

HNudopmanus 06 yuactun LlentpoB "Touka pocta" B MeponpusiTusix HamnpasiseTcss OenepalibHOMY
OTepaTopy B paMKax €XKEKBapTAIbHOI'O MOHUTOPUHTA.

6. Tpe6oBaHus kK puHaHCcOBOMY obecneyeHuto LieHTpoB
"Touka pocta"

OunancoBoe obecneuenue (ynkuuonupoanus LlentpoB "Touka pocTta" BKIIOYaeT 3arpaTbl B
coorBeTcTBUM ¢ OOmUMH TpeOOBaHMSIMH K ONPEACICHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHUe
rOCy/IapCTBEHHBIX (MYHUIIMTIANBHBIX) YCIYT B cepe AOMIKOILHOT0, HaualbHOIO OOIIEro, OCHOBHOTO
o0miero, cpemHero oOOmIero, CpeaHero MpPOoQPEeCCHOHATBHOIO  00pa3oBaHMs, JOMOJHHUTEIHHOTO
oOpa3oBaHMs JeTell M B3POCIBIX, IOMOJHUTEIHLHOTO MNPOPECCHOHANBHOTO O00pa3oBaHUS MAJs JIUIIL,
MMEIOIIHNX WJTU TOJIYYarIINX cpeaHee npodeccruonaabHoe o0pa3zoBaHue, MpoPecCHOHAIBHOTO 00yUeHHS,
OpUMEHSEMBIMH TIpU  pacuere oObeMa cyOcuauu Ha (uHAHCOBOE oOOecledeHue BbIMOIHEHUS
rOCYJapCTBEHHOTO (MyHHIIMTIAILHOTO) 33/IaHUSI Ha OKa3aHHE TOCYAapCTBEHHBIX (MYHHIIUTIAIBHBIX) YCIYT
(BBITIOJIHEHUE PAbOT) rOCYAapCTBEHHBIM (MYHHUIIMITATBHBIM) YUPEKICHUEM, YTBEPKICHHBIMH MPUKA30M
Munnpocsemenus Poccun ot 20 Hos6pst 2018 r. N 235 1 BK/IIOYaIOIKMMU B TOM YHCIIE:

- omjary TpyAa IHeNaroruyeckux pabOTHMKOB  0O0IIeoOpa30BaTENbHOW  OpraHU3aIUH,
oOecneunBaromux ¢pyHkiuonuposanue Llentpos "Touka pocra";

- IpUOOpPETEHNE TOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB U MaTepHaIbHBIX 3alacoB, B TOM YHUCIIE
pPacxXoAHbIX MaTepUalioB, JJid OOecleueHusl peaau3aluy 00pa3oBaTEeNIbHBIX MporpaMm B o00ObeMe,
HE00XO0AMMOM JJIsl HETIPEPBIBHOM peanu3aiiu 00pa30BaTeIbHOTO Mpoliecca;

- o0ecrieueHre TEKyIIeH NEATeIbHOCTH O0IIe00pa3oBaTEIbHON OpraHu3aIui Mo 00ECTICUeHUI0
00pa3zoBaTeNbHOrO IpoIiecca.

[Ipu dopmupoBanun Oroxera cyObekta Poccuiickoit @enepanuu (MeCcTHOro Orojkera) Ha
OYepeHOM TOA M IUIAHOBBIM NepuoJ HEoOXOAMMO MpeaycMaTpHBaTh OO/UKETHbIE AaCCHUTHOBAHHUS B
o0Bbeme, HeoOX0UMOM /il pUHAHCOBOTO obecnieueHus: pynkunonuposanus Llentpos "Touka pocra", B
TOM YHCJI€ C Y4ETOM COOTBETCTBYIOIIEH MHJIEKCAIIH.
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7. 3aKnynTeribHble NosIoXeHNs

[Tpu peanmzanuu MEpONpUATHIA B HesAX coznanus U GyHkiuonupoBanus Llentpos "Touka pocra"
cyorekt Poccuiickoit ®enepanmuu  obecneyrBaeT CcoOJOIeHHEe TPeOOBaHMM AaHTHUMOHOIOJBLHOTO
3aKOHOJATEIbCTBA U 3aKOHOJATEIbCTBA O KOHTPAKTHOW CUCTEME B cepe 3aKyIoK TOBapOB, padoT, yCIyr
Uis o0ecredeHus] TOCYAapCTBEHHBIX M MYHUIUMIAIBHBIX HYXKJ, B TOM YHCJIE€ B YacTH OOecreueHus
NOBBIIIEHUS 3((HEKTUBHOCTH, HUCKIIOUEHHS] OTPAHWYEHHUS Kpyra IIOCTABIIMKOB U IIOCTaBISEMOTO
00Opy/IOBaHUSs, MOBBILIECHUS PE3yIbTATUBHOCTU OCYHIECTBIICHHUS 3aKYINOK, OOECIeueHus: MpO3pavyHOCTH,
IIPEIOTBPALEHUS KOPPYIILUHU U IPYTUX 3J10yHOTPEOIECHUI.

[Ipu ocymectBienun cyobekTamu Poccuiickoit denepamuul 3aKyrnmok TOBapoB, paboT, yCIyr ¢
[ENbI0 TIPUOOpPETEHHST 00OPYIOBAHMS, PACXOIHBIX MATEPUAIIOB, CPEACTB OOy4YCHHUS M BOCIUTAHUS B
nensx cosnanus Llentpo "Touka pocra" 3a cuer cyOocuanu w3 (denepansbHOro Or0KeTa OroKEeTaM
cyobekToB Poccuiickoit @enepanuu Ha CcO(UHAHCUPOBAHUE PACXOJIHBIX 00S3aTENBCTB CYOBEKTOB
Poccuiickoit deneparuu:

- obecrieunBaeTCsl IEHTPAIM3AMA 3aKy[MOK B TOPSAKE, ONPEACICHHOM IyHKTOM 7 cTatbu 26
OenepanbHoro 3akoHa "O KOHTpPaKkTHOM cucTeMe B cdepe 3aKylmokK, TOBapoB, paboT, yciayr i
o0ecrieYeHnst TOCYIapCTBEHHBIX M MyHUIIMTIAIBHBIX HYX]'";

- IPUMEHSETCS] HAIMOHAIBHBINA PEXHUM B COOTBETCTBUH C TpeOoBaHUsIMU cTaThu 14 dexepanbHOro
3akoHa ot 5 anpens 2013 r. N 44-®3 "O koHTpakTHOH cucTeMe B cepe 3aKyMnoK TOBApPOB, padoT, yCIyr
1151 00ecTeYeHus rOCyAapCTBEHHBIX M MyHUIIMITAIBHBIX HYX'".

Kpome Toro, mpu OCyIIECTBIICHUN 3aKyNOK cyObekTamu Poccuiickoit denepaiinu JTODKHBI OBITH
YUTEHBI:

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

- nonoxeHus: nocranosnenus [IpasutensctBa Poccuiickoit denepannn ot 03.12.2020 N 2014 "O
MUHUMAaJIBHON O00s3aTEIbHOM J10JIe 3aKYNOK POCCHHCKHMX TOBapoOB M €€ JOCTHKEHMH 3aKa3uuKoM"
(Bmecte ¢ '"llomokeHnem o TpeOOBaHUAX K COAEpKaHUIO U ¢GopMe oTuera 00 00BEME 3aKyMoK
POCCHICKMX TOBapoOB, B TOM YHCJE€ TOBApOB, MOCTABISIEMbIX HPU BBINOJHEHUH 3aKylMaeMbIX paloT,
OKa3aHUU 3aKYyMAeMBbIX YCIYr, OCYHIECTBJIEHHBIX B ILENAX JOCTH)KEHHS 3aKa3uMKOM MUHUMAalbHON
00s13aTeNbHON J0JIM 3aKYIOK, O TPEOOBAHUAX K COAEPIKaHUI0 00OCHOBAHUS HEBO3MOXKHOCTU JOCTHXKEHUS
3aKa34MKOM MHHUMAIHHOM 00s53aT€TBHOM TOJHM 3aKYMOK POCCHUCKUX TOBAapoOB (B TOM YHCIIE TOBApOB,
MOCTaBIISIEMBIX TPHU BBIOJHEHUHU 3aKyNaeMbIX paboT, OKa3aHUM 3aKyMAaeMbIX YCIIYT) OTAEIbHBIX BUOB,
IIPHU OCYILECTBICHUHU 3aKYIIOK KOTOPBIX YCTaHOBJIEHBI OTPAHUYEHHS I0ITyCKa TOBAPOB, IPOUCXOISAIINX U3
MHOCTPaHHBIX TOCYAAPCTB, O MOPSAIKE MOATOTOBKH U pa3MeLeHHs B €MHON MHPOPMALIMOHHON cucTeMe
B c(epe 3aKynok Takux ordyera u obocHoBaHus", "llonoxxeHnem o mopsake, KPUTEPUAX U MOCIEACTBUU
MIPOBE/ICHUS OLIEHKU BBIMOJIHEHUS 3aKa3YMKOM OOS3aHHOCTU JOCTHKEHUSI MUHHUMAJIbHOW 00s3aTelnbHOMN
JOJIM  3aKyNOK POCCHUICKMX TOBapoB (B TOM YHCJIE TOBApOB, IOCTABISIEMbIX IPHU BBINOJIHEHUH
3aKymaeMbIX paboT, OKAa3aHWHU 3aKyNaeMbIX YCIIYT) OTAEIbHBIX BHUJIOB, IPU OCYIIECTBICHUHU 3aKYIOK
KOTOPBIX YCTAHOBJIEHBI OIPaHUYEHHUSI TOITYCKa TOBAPOB, MPOUCXOIAIIUX U3 HHOCTPAHHBIX TOCYIapcTB").
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KOMMJIEKC MEP ("AOPOXHAA KAPTA")

[Ipunoxenne N 1
K MeToauyeckuM peKOMEeHalusIM

Nno CO3AAHUIO U PYHKLUIMOHUPOBAHWIO B OBLLLEOBPA3OBATEJIbHbIX
OPTAHU3ALIUAX, PACNONOXEHHbIX B CENIbCKON MECTHOCTU U MATbIX
rorPOOAX, ULEHTPOB OBPA3OBAHUA ECTECTBEHHO-HAYYHOMU,

WU TEXHOJNOMMYECKOW HAMPABJNIEHHOCTEW "TOYKA POCTA"

N | HaumenoBanue meponpusitust | OTBETCTBEHHBI Pesynbrar Cpok
71
Y TBepKICHBI:
- IOJDKHOCTHOE JIUIIO B COCTAaBE
PErMOHAIILHOTO
BEJIOMCTBEHHOT'O ITPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3/IaHuE U .
PacniopsautenbHblii
(GyHKIIMOHUPOBAaHUE [IEHTPOB
" " aKT PErHOHAILHOTO
Touxka pocra";
opraHa
- IOKA3aTeNM AESITeIbHOCTH .
" " WCIIOJTHUTEIIbHON
uenrpoB "Touka pocra';
BJIACTH,
- tunoBoe [lonoxenue o PerHORATBHbI | OCYIIECTRISIONEro He no3guee 31
l. | nestenbHocTH Llentpos "Touka yi sHBaps X <2>
" KOOPJMHATOP | TOCYAapCTBEHHOE
pocTta" Ha TEppUTOPUH rojaa
N yIpaBJICHUE B
cyowsekTa Poccuiickoit
cdepe obpazoBaHus
®Penepaunu
(manee -
- IepeyYeHb .
00111e00pa30BaTEIbHBIX PACHOPATATCILHbIH
pasor akt POVB)
OpraHu3aIMi, pacroI0KEeHHbIX
B CEJIbCKOW MECTHOCTH U
MaJbIX ropojiax, Ha 6a3e
KOTOPBIX MJIAHUPYETCS
co3nanue LlentpoB "Touka
pocra".
. [Tucemo
PernonanbHbIit
(dhenepabHOTO CornacHo
CdopmupoBaH u coriacoBa | KOOpIUHATOD,
2. . . orneparopa u OT/ICJIbBHOMY
WH(paCTPyKTypPHBIN JHCT benepanbHbIN .
OIIEDATO pacropsIIUTEeTbHBIN rpaduky
patop akt POVB
OOBSBIICHBI 3aKYTIKH TOBAPOB, . N3Bemienus o
Pernonanbhblii He no3nHee |
3. paboT, yciIyr Uil co3JaHust MPOBEICHUH
\ " KOOPAUHATOP ampens X roaa
LenTpos "Touka pocra 3aKyIIOK
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CdopmupoBaHbl MPOEKTHI

" Pernonansusiii | Pacopsiautenbusiil | He nmo3aHee |
30oHupoBaHus Llentpos "Touka
" KOOPJUHATOP akt POB amnpens X rojaa
pocrta
[IpoBeieH MOHUTOPHUHT PadOT o opme 25 aBrycra X
10 IPUBEACHUIO TIJIOIIAI0K pME, roja, fajuee
" " onpeaensieMoi
lenTtpoB "Touka pocta" B . €XKEroIHO
Pernonanbublii | MuHIIpoCBeIIEeHUS
COOTBETCTBHE C
KOOPAUHATOP Poccun nnm
METOANYECKUMU
denepaibHbIM
PEKOMEHIalUsIMU
0IepaTopoM
Munnpocenienus Poccun
Hauano pa6ots! LlenTpos Pernonanpusiii | Uupopmanmonnoe | 1 ceHTs16pst X

"Touka pocta" koopauHatop | ocemenne B CMU roja
ExexBapTanbHbIi MOHUTOPUHT Oruer 1 oxTsa6pst X
BBINOJIHEHUS TTOKa3aTeei .| denepanbHOMY roja, jajiee -
Pernonanbubiit
CO3/aHUA U KOODTHHATO orepaTopy Io €KEeKBapTaIbH
(YHKIIMOHUPOBAHUS LIEHTPOB P p uTOram 0 B TCUEHHE
"Touka pocra" MOHMTOPHHIA 2-x ner

<2> X - roJ oJy4YeHus: CyOCUIUU.

[Ipunoxenue N 2
K MeToandeckuM peKoOMeHIalsIM

MUHUMAIbHbIE MHOUKATOPDBI U MOKA3ATEIN
PEANU3ALUU MEPOMPUATUNA NO CO3OAHUIO N ®YHKLIMOHUPOBAHUIO
B OBLLUEOBPA3OBATENbHbIX OPITAHU3ALIUAX, PACMNOJIOXEHHbIX B CENIbCKOMN
MECTHOCTU U MAJIbIX TOPOAAX, LEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOW U TEXHONOMMYECKOW HAMPABJIEHHOCTEM

"TOYKA POCTA"
HanmenoBanue nnaukaropa | MunumManbHOE MuHnmansHOE Meronuka
(moxa3zaTerns) 3HAUEHUE B IOJ1 | 3HAUEHUE B TOJ IS pacuera
e MaJOKOMIIJIEKTHBIX | MUHUMAaJIbHOTO
obmeoOpasoBa | obmeobpa3zoBaTens | MOKa3aTelns B
TEJbHBIX HBIX OpraHu3aIuil LIETIOM TI0
OpraHM3alLuii, CyOBbeKTy
HE Poccuiickoit
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SIBJISTFOIIIUXCS ®Oenepanuu, B
MaJIOKOMIUIEKT roj
HBIMH
YucneHHOCTh 00y4Yaromuxcst
00111e00pa3oBaTEIbHOM
OpraHu3aIH, OCBAUBAIOIIUX
JBa ¥ OoJiee yueOHbIX
npeaMeTa U3 uncia Cymma
MpPEeIMETHBIX o0nacTen 3HAYEHUI
"EcTecTBEeHHO-Hay4HbIE 1oKa3artelis 1o
npeametsl”, "EcTecTBeHHbIE BCEM
Hayku'", "MareMaTuka u 300 100 o0meobpaszoBa
uH(popmaruka'", (Brox TEJIbHBIM
I 1, (B roz OTKpBHITHS -
OO6mecTBo3HAHUE U OTKPBITHS - 50) OpraHHU3aIHsIM,
€CTeCTBO3HaHHE", 150) Ha Oa3ze
"Texnonorus" u (UIN) KypChl KOTOPBIX
BHEYPOYHOMH JIeATEITBHOCTH CO3/1a10TCs
OOIIEMHTEIIeKTyaTbHOU ueHTps! "Touka
HaIpPaBJIEHHOCTHU C pocra"
UCIIOJIb30BaHUEM CPEJICTB
00y4YeHUsI U BOCITUTAHUS
Ilentpa "Touka pocra" <3>
(uenmoBex)
UucneHHOCTh 00y4aroIuXCs Cymma
0011eo0pa3oBaTeIbHOM 3HaYEHUI
OpraHu3aIii, OCBAMBAIOIINX MoKazares 1o
JOTIOTHUTETIbHBIC BCEM
00111e00pazoBaTebHbIC 60 30 o0meobpaszoBa
MPOrpaMMbl TEXHUYECKON U TETbHBIM
2 . (BTOR (B rOI OTKPBITHS -
€CTECTBEHHO-HAyYHOU OpTaHH3aIHIM,
oTKpbITHS - 30) 15)
HAIpPaBIEHHOCTHU C Ha 0a3ze
HCIIOJIb30BaHUEM CPEJICTB KOTOPBIX
0o0y4YeHHUs U BOCTIMTAHUS CO3/1a10TCs
[lenTpa "Touka pocra" <4> ueHTpsl "Touka
(uenoBek) pocrta"
Jlons menaroruaeckux
paboTHuKOB 1IeHTpa "Touka
pocTa", mpouemux ooy4deHue
3 |mo mporpaMMam u3 peectpa 100 100 100
MPOrpaMM MOBBIIICHUS
KBaTHpUKauK GeaepaabHOTO
orneparopa <5> (%)
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<3> HMcnonb30BaHue cpeaAcTB 000py10BaHUsA, O0yUYSHHUS M BOCIIUTAHUS BO3MOXKHO Ha BCEX YPOBHSX
ob1iero obpa3zoBaHMsA U LENECOOOpPA3HO Ui peald3alldd YpPOUYHOM M BHEYPOUHON JEATENBHOCTH IO
[IporpaMMaM €CTECTBEHHO-HAyYHOM UM TEXHOJIOTMYECKOW HampasieHHOCTeH. Pacder mnokasarens
IIpeJycMaTpuBaeT CyMMMPOBAHUE YUCIEHHOCTH OO0ydaroummxcs oO011ieoOpa3oBaTebHON OpraHu3anuy,
KOKIbIH M3 KOTOPBIX 3a/J€HCTBOBAaH B OCBOEHUMM HE MEHEE [BYX IPEIMETOB, KYypCOB, JHWCLUILIMH
(Monmynel) ecTeCTBEHHO-HAyYyHOM U TEXHOJOIMYECKOM HalpaBIEHHOCTEH B paMKax peanu3aluu
OCHOBHBIX 0011e00pa30BaTENbHBIX IPOrpaMM. Y UUTHIBAIOTCS yUEOHBIE MTPEIMETHI U3 YHCIIa MPEAMETHBIX
obnacteii "Marematuka u uHpopmaruka", "OOmecTtBo3HaHue U ecTecTBo3HaHue", "TexHomorus",
"EcTecTBeHHO-Hay4Hble npeaMeThl”, "EcTecTBeHHbIEe HAayKu'" U (WIK) KypChl BHEYPOUHOU AESATEIbHOCTH,
peanu3yemMbie ¢ UCIIOJIb30BaHUEM CpPeACTB 00ydeHus u Bocnutanus Llentpor "Touka pocra". B ciyuae,
ecii B 001e0o0pa3oBaTeIbHOW OpraHu3alny, o0IIas YUCIECHHOCTh O0y4arolnuXcsi MEHbIIE YKa3aHHOTO
3HAa4YeHHUs, 3HAYEHHE I[I0Ka3aTeNns [OJDKHO cocTaBiiATh He MeHee 80% oT oOumiedl 4YncieHHOCTH
00yJaroIuXCs.

<4> B cnyuyae, eciu B 001eoOpa3oBaTebHOM OpraHu3auy, o0mas YHUCICHHOCTh 00yYaromuXcs
MEHbIIIE 3HAYCHMsI, YKa3aHHOTO B IOKa3aTene 1, 3HaueHue MoKas3aTelssl JTOJDKHO COCTAaBJISATh HE MEHee
20% ot oOmel uyucieHHOCTH oOy4arommxcsa. Jlis MallOKOMIUIEKTHBIX —00IIe00pa3oBaTeIbHbBIX
OpraHu3alMil JTOMyCKaeTCsi OTCYTCTBUE JIMIICH3MM Ha JOMOJHUTEIbHOE 00pa3OBaHHE U PeaTu3yeMbIX
IIporpamMM JOTOTHUTEIHHOTO 00pa30BaHuUs.

<5> B cootBercTBUM € NMYHKTOM 2 yactu 5 ctatbu 47 denepanpHoro 3akoHa ot 29.12.2012 N
273-®3 "O06 obOpazoBanuu B Poccuiickoii Denepanuu" MOBBINICHUE KBAUTH(PHUKAIMK I1€1arOTHYECKUX
pabOTHUKOB OCYIIECTBISICTCS HE pEeXe OJHOrO paza B Tpu Toxa. lloBwlieHWE KBaTM(DUKAIMH
negarornyeckoro pabotHuka 1eHtpa "Touka pocrta" 3acuuThIBaeTcs MpPU HATUYUAU JIEHCTBYIOIIETO (C
JaThl TPOXOXIEHHUS TMPOUUI0 He Oonee 3 JeT) YAOCTOBEPEHHS O IMOBBIIICHUH KBATH(DUKALUKN T10
porpaMMaM, COOTBETCTBYIOIIUM HampaBieHHOCTsM lLlentpa "Touka pocra", win MPOXOKICHUU
oOyueHus 1o mporpamMmam (enepansHOro oneparopa. Takke YyIUTHIBACTCS HATUYHE Y MEJAarOrHIeCcKuX
pabOTHUKOB yIOCTOBEPEHHI O MOBBIIMICHUH KBalU(UKAIMK 1Mo Iporpammam u3 denepalbHOTO peectpa
00pa3oBaTeNbHBIX MPOTPAMM JOTIOIHUTEILHOTO IPO(ECCHOHATEHOTO 00pa30BaHUsI.

[Ipunoxenne N 3
K MeToandeckuM peKoOMeHIalusIM

IIepeuenn
00111e00pa3oBaTeNbHBIX OPraHU3alnid, Ha 0a3e KOTOPHIX
IUTAHUPYETCs co3/laHue U pyHKImoHnpoBaHue LleHTpoB obpa3oBaHus
€CTECTBEHHO-HAyYHON U TEXHOJOTUYECKON HAIIPaBICHHOCTEN

"Touka pocra" B roJly B paMkax (hesiepajbHOro MpoeKTa
"CoBpemeHHas mKoa" HalmoHAIBHOTO poekTa "Obpa3oBanue"
B (manmeHoBaHue cyobekta Poccuiickoit denepariun)
N | HaumeHnoBan HanmenoBanue IOpunnuecknii | Yncnenn | ManokoMIuiekTHa
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1/ ue 001eobpazoBaTebHON azpec OCTb s (ma/Her,
MYHUIIUTANG | OpraHu3aluy, Ha 6asze | obmeoOpa3oBaTe | 0Oydaio KOJINYECTBO
HOT'O KOTOpOH IIJIaHUPYETCS JIHOM IIUXCS | KJIIACCOB-KOMILIECK
oOpazoBanusi| cosnanue llearpa | opranusamuu (1o TOB)
"Touka pocra" yCTaBy)

[Ipunoxenue N 4
K MeToanyeckuM peKOMEHTalHsIM

Tunosoe [lomoxenue
o LlenTpe 0OpazoBaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTUICCKOU
HarpaBjaeHHoCcTel "Touka pocra" Ha 0a3e <HAUMEHOBAaHHE
o011eo0pa3oBaTeIbHON OpraHu3aun™>

1. O01me mMoI0XKEHUA

1.1. Llentp oOpa3oBaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTUYECKOH HampaBiieHHOCTerd "Touka
pocra" Ha 6a3e <HauMEHOBaHHE O0IICOOpa30BaTEIBHON opraHu3au> (1anee - LleHTp) co3nan ¢ 1enbio
pa3BuTHs y OOyYaroIIUXCS €CTECTBEHHO-HAyYHOW, MAaTeMaTHUECKOW, WH(POPMAIMOHHON TPaMOTHOCTH,
q)OpMI/IpOBaHI/ISI KPUTHUYCCKOI'O u KpCaTuBHOT'O MBIIIJICHUA, COBCPUICHCTBOBAHUA HAaBBIKOB
€CTECTBEHHO-HAYYHON U TE€XHOJIOTUYECKON HAMPAaBIEHHOCTEH.

1.2. llenTp He sBIsETCA IOPUAMYECKUM JIUIIOM U JEUCTBYET JJIsi JIOCTHIKCHHUS YCTaBHBIX IIeJei
<HaMMEHOBaHHe OO0IIe00pa3oBaTENbHON OpraHu3aluu> (Jajnee - YUpexIeHHe), a TakkKe B IeNsix
BBITIOJIHEHUS 33J1a4 U IOCTHXKSHUS TIOKa3aTeNiel U pe3yJIbTaTOB HallMOHATIBHOTO mpoekTa "O0pa3zoBanue".

1.3. B cBoeit pearenvHOocTH LleHTp pykoBoxactByercst dDenepalbHbIM 3akoHOM Poccuiickoit
®enepaunu ot 29.12.2012 N 273-®D3 "O6 obpazoanuu B Poccuiickoit denepanun", , IpPYTUMH
HOPMAaTUBHBIMU JOKyMeHTamMuM Munucrepcrsa npocsewieHus Poccuiickonn @Penepanuu, HHBIMU
HOPMAaTUBHBIMH NPAaBOBBIMU akTamMH Pocculickoir @enepanny, IporpaMMond pa3BUTHs <HAMMEHOBAHUE
00111e00pa30BaTENIbHON OpraHU3alUI>, UIaHaMHU padOoThl, YTBEPKICHHBIMU YUPEIUTEIEM U HACTOSALINM
ITonoxxeHneM.

1.4. IleHTp B CBOEH NIEATEIHHOCTH TTOAUYMNHSACTCS PYKOBOJAUTEIO Y UPEXKIACHUS (IUPEKTOPY).

2. Uenu, 3anaun, pyHkuuu aedareiabHoctu Llentpa

2.1. OcHoBHOW 1EeNpI0 AedATenbHOCTH lLleHTpa SABISETCS COBEPLICHCTBOBAHUE YCIOBUHM JUIs
MOBBILIEHUST KauecTBa 00pa30BaHUsl, PacIIMPEHHs] BO3MOKHOCTEH O0ydaroluxcss B OCBOCHUM yYEOHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HAIPaBICHHOCTEH, IPOrPaMM JOIOJHUTEIBHOIO
o0pa3oBaHMsl €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HANpaBICHHOCTEH, a TakkKe s MpaKkTHYeCKOU
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oTpaboTku yyeOHOro MaTepuaia no yueOHsiM npeameram "®usuka", "Xumus", "buonorus".
2.2. 3agayamu LleHTpa sSBIAIOTCS:

2.2.1. peamu3anus OCHOBHBIX OOIIEOOpa30BATENbHBIX MPOrpaMM MO Y4YEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOH HAampaBIEHHOCTEH, B TOM YHCIE B PaMKaX BHEYPOUYHOU
JESTeTbHOCTH 00yYaroInXCs;

2.2.2. pa3paboTka U peanu3alys pPa3HOYPOBHEBBIX JOMOJHHUTENIBHBIX 00111€00pa30oBaTebHbBIX
MporpaMM E€CTECTBEHHO-HAYUYHOM M TEXHMYECKOW HAMPaBIIEHHOCTEH, a TaKK€ MHBIX MPOrpamMM, B TOM
quclie B KAHUKYISIPHBIA TEPHO/I;

2.2.3. BoBJIeYCHHE O0YYAIOIUXCA U MEJarOTHYeCKUX paOOTHUKOB B IPOCKTHYIO IESATEIHHOCTH;

2.2.4. opraHuzanus BHEy4YeOHOW JESITENbHOCTH B KAHUKYISAPHBIA Tepuoja, pa3padoTka u
peanu3amnysi COOTBETCTBYIOIIMX O0Opa3oBaTENbHBIX NpOrpamMM, B TOM 4YHCIE ISl JIarepew,
OpPraHM30BAaHHBIX 00pPA30BaTEILHBIMU OPraHU3ALMSIMU B KAHUKYJISIPHBIN MEPUO/T;

2.2.5. moBblmieHUE MPO(ECcCCHOHATEHOTO MAaCTEpCTBA IENarorudeckux padoTHukoB lleHTpa,
peaTM3yONMX OCHOBHBIE U JOMOJHUTEIBHBIC 00111e00pa30BaTEIbHBIC TPOTPAMMBI.

2.3. LlenTp amst JOCTUKEHMUSI 1I€JIA U BBITIOJIHEHMS 33714 BIIPAaBE B3aUMOJICHCTBOBATH C:
- pa3IMYHBIMH 00pa30BaTEIbHBIMU OPTaHU3ALMSIMU B (POpME CETEBOTr0O B3aUMOICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OpraHU3aIusIMU, Ha 6a3e KOTOPhIX co3aanbl IeHTpsl "Touka pocra";

- ¢ (enepaJbHBIM ONEPATOPOM, OCYLIECTBISAIOIIMM (YHKIMH 1O HMH(OPMAILIOHHOMY,
METOJIMYECKOMY U OPraHHU3allMOHHO-TEXHUYECKOMY COIPOBOXKIECHUIO MEPONPUSITUNA MO CO3JaHUI0 U
(GyHKIMOHMPOBaHUIO LeHTpoB "Touka pocrta", B TOM YHCI€ MO BONPOCAM MOBBIIIEHUS KBaTU(pUKAILMH
Nearornyeckux paboTHUKOB,;

- O6y‘{aIOH_[I/IMI/IC$I U poOaUTECIAMU (38.KOHHBIMI/I Hpe,[[CTaBI/ITeHHMI/I) 06yqa}01unxcsl, B TOM YHCIIC C
MPUMEHCHUCM TUCTAHIIUOHHBIX 06pa3OBaT€J'II>HI>IX TEXHOJIOTHIA.

3. [Mopsinok ympasnenus Llentpom "Touka pocra"

3.1. PyxoBomutens VYupexIeHus U34acT JIOKAJIbHBIM HOPMAaTUBHBIA akT O Ha3HA4YE€HUU
pykoBogutens LlenTpa (KypaTopa, OTBETCTBEHHOrO 3a (YHKIMOHHPOBAHHWE U Pa3BUTHE), a TAKXKE O
cosnanuu Llentpa u yreepxaenuu Ilonoxenue o gesrensHoctu Lienrpa.

3.2. PykoBomutenem IlenTpa MokeT OBITh Ha3HA4YeH COTPYAHUK YUPEXKJACHHUS U3 YHUCIA
PYKOBOJISIIIMX U MEarOrM4eCKUX PaOOTHHUKOB.

3.3. PykoBoaurens LlenTpa obs3aH:
3.3.1. ocymecTBISITh ONIEPATUBHOE PYKOBOACTBO LIeHTpOM;

3.3.2. mpeacTaBiATh UHTEPECH! LleHTpa Mo JOBEPEHHOCTH B MYHULHIAIBHBIX, TOCYJAapPCTBEHHBIX
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OpraHax peruoHa, OpraHu3alusx JJs peaau3anuu enei u 3aaay Llenrpa;
3.3.3. oTunthiBaThCs niepen PykoBoguTenem YupexaeHus o pe3ynbTarax padotsl LleHTpa;

3.3.4. BBINOJNHAT, WHBIE OOS3aHHOCTH, WPEIYCMOTPEHHBIC 3aKOHOAATEILCTBOM, YCTaBOM
Yupexaenus, T10KHOCTHON HHCTPYKIMER U HacToAmuM [losnoxkenuem.

3.4. PykoBonurens LlenTpa Brpase:

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

3.4.2. o COIJIACOBAHUIO c PYKOBOJIUTEIIEM VYupexaenus OpraHu30BbIBATH
y4e0HO-BOCIIUTATENbHBINM Tporiecc B LleHTpe B COOTBETCTBUM ¢ NeisIsMH W 3afgadamu lleHTtpa wu
OCYILECTBJIATH KOHTPOJIb 3a €0 peAIN3aLuei;

3.4.3. ocyuiecTBiATh NOJArOTOBKY OOYYalOIIMXCS K Y4YacTHIO B KOHKYpCax, OJIMMIIMAJAx,
KOH(EpEeHIMIX U MHBIX MEPONIPHUATHUSX 110 MPOQIIII0 HAIIPaBIeHUH AesTenbHocTh LlenTpa;

3.4.4. 1o COrlacoBaHHUIO C PYKOBOJIUTEIEM YUPEKIACHUS OCYIICCTBIATh OPraHU3ALNI0 |
MIPOBEJICHUE MEPOIIPUATHH 110 MPO(UITI0 HaNIpaBICHUH JeaTeNbHOCTH LIeHTpa;

3.4.5. ocymiecTBIATh MHbIE IIpaBa, OTHOCSIIMECA K JeATeNnbHOCTH LleHTpa u He mpoTuBOpevalne
LEJIIM M BUJAAM JIeATeNIbHOCTH 00pa30BaTeIbHON OpraHu3aluy, a Takke 3aKoHoaaTenbcTBy Poccuiickoit
denepanuu.

[Ipunoxenne N 5
K MeToIn4ecKuM peKOMEHAALNAM

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

[lepeueHp craHAapTHOTO KOMILIEKTa 00OpynoBaHMsl aisg ocHauleHust LlentpoB "Touka pocta"
c(OPMHPOBAH C YYETOM psiJia MPUHIIMIIOB, B TOM YHCJIE:

[TpuHIMT TpEeeMCTBEHHOCTH cUcTeM o0opynoBanus. OO0pyIOBaHHE IS TPOBEACHUS YICHHYECKIX
NPAaKTUYeCKUX palboT sBisgeTcss OOImMM JJsi YpOBHEW OCHOBHOTO OOLIEr0o M CpPEIHEro oOIero
oOpa3zoBaHus. B cucreMe HarIsIIHBIX CPeICTB 00YUEHUSI U IEMOHCTPAI[HOHHOTO 000pYI0BaHUSI UMEIOTCS
0a30Bble 3JE€MEHTHI, OOIIMe JUII OCHOBHOTO OOIIEro M cpegHero obiero oOpasoBanus. Lludposas
nabopatopusi W o0OOpyJdoBaHWE OOIIEr0 HA3HAYEHUS TO3BOJISIIOT OOECIEYnBaTh JEATEILHOCTh
o0yJaromuxcs Kak B OCHOBHOW, TaKk M B CTaplledl IIKoJie, a B COBOKYMHOCTH C LH(POBBIMU
nabopaTopusiMu 1o (pu3HKe, OMOJIOTMHM U XHMHUH - MPAKTHUECKYIO NESATETLHOCTh B paMKax H3y4YCHUs
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€CTEeCTBEHHO-HAayuUHBIX npeaMeToB B 10 - 11 kitaccax Ha yriyOJeHHOM ypOBHE.

[lpuHIMO coyeTaHHWs KIACCHMYECKUX W COBPEMEHHBIX CPEICTB HM3MEPCHHH U Croco0OoB
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS SIBJICHUI. B cocTaB 000pynoBaHUs BXOIST KIIACCHYECKUE CPEICTBA
u3MepeHus (HarmpuMep: AUHAMOMETPBI, CTPEJIOYHBbIC aMIIEPMETP U BOJBTMETP) U HUPPOBBIC MPHOOPHI
(Hanpumep: LUQPOBBIC BEChl, CeKyHAOMep) U naryrku. CoONIOJICHUE ATOro MPHHIMIA UMEeT 0co0oe
3HAYCHHE JJIsl YPOBHS OCHOBHOI'O 00IIEro 00pa3oBaHMUs, MOCKOIBKY 37€Ch MPOUCXOIUT 3HAKOMCTBO CO
cnocobamMu HM3MEpeHHs (PU3UYECKUX BEIUYMH, (OPMHUPYETCS TOHMMAHHME TMPHHLUIOB JCHCTBUS
AHAJIOTOBBIX M3MEPUTEIBHBIX MPUOOPOB W 00ECIEUMBACTCS MEPEXO/ K HCIOJIb30BAHUIO HHCTPYMEHTOB
1udpoBoi TabopaTopuu.

[TpuHIMI PHOPUTETa YUEHHUUYECKOTo SKCHEPUMEHTa JJI Pealn3aliid CUCTEMHO-AEATEIbHOCTHOTO
noaxona. Peanmszamms CHCTEMHO-IEATENIFHOCTHOTO TOAXO0JAa B OOYYEHHH €CTECTBEHHO-HAYYHBIM
npeameraMm  Oasupyercs B IEpPBYIO Ouyepelb Ha BOBJIEUEHHMM OOyYaroIUXcs B MPAKTHYECKYIO
JEeSITEIbHOCTh 110 IPOBEACHUIO HaOt0eHUM U onbIToB. [lo3TOMY 3HauMTENbHAs YacTh HAOJIOIEHUN U
OIBITOB, KOTOpbIE B TPAJAMLMOHHOM METOIUKE MpeaIarajiuch Kak JIEMOHCTpPAllMOHHbIE, IIEPEHECEHBI B
paspsaa yueHnueckux padot. Cienyer OTMETUTh, YTO B HACTOSIIEE BpeMs M3ydyeHue (QU3MKU, XUMHH U
OMoJIOTMU B OCHOBHOM IIKOJIE W Ha 0a30BOM YpOBHE cTapllei MIKOJIbI OPHUEHTUPYETCS Ha OCBOEHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, KOTOpPO€ UAET Yepe3 pa3BUTHE CIIOCOOHOCTEH YydJaluxcs
aHAJIM3UPOBaTh PA3HOOOPA3HYIO0 €CTECTBEHHO-HAYyYHYI0 HH()OPMALMIO M HCMOJIb30BATh I0JIy4YEHHbIE
3HaHUS JUIA OOBSICHEHHs SBJICHUH M TIPOLIECCOB OKPYXKAIOMIETO MHpA; IMOHUMAaTh OCOOCHHOCTH
UCMOJb30BaHUSI ~ METOJIOB  €CTECTBO3HAHMSA JJIS  IOJIyYEHHMs HAy4HBIX JIAaHHBIX; HPOSBIATH
CaMOCTOSITEJIbHOCTh CY)KJIGHUH M IOHHMMATh POJb HAYKH M TEXHOJIOIMYECKHX WHHOBALUN B Pa3BUTUU
o0I1ecTBa; OCO3HaBaTh BaKHOCTh HAYYHBIX MCCICIOBAHMH M HX CBSI3b C HallUM MaTepUabHBIM
OKPY’KEHHEM U COCTOSIHUEM OKpYy»Karouieil cpeabl. OpueHTalus Ha eCTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb
Ipe/rnosiaraeT akleHT Ha METOI0JI0TMI0 HayKH M HAIIPSIMYIO CBSI3aHO KaK C OOLIMM YHCIIOM YYEHHYECKUX
ONBITOB B Kypcax eCTECTBEHHBIX HayK, TaK W HaNpaBICHHOCTbIO HMX Ha (opMupoBaHHe
CaMOCTOSITENIbHOCTH JIeHCTBUI NIpU MpOBeIeHNH HaOIr01eHU, N3MEpEeHU 1 UCCIIeIOBaHU.

Hcnonp30BaHue CpEeACTB HATMSTHOCTH HM  Y4eOHOro 0O0OpyIOBaHHMS B YYEOHOM TIpoIiecce
HalNpaBJICHO Ha BBIMOJHEHUS CIEAYIOUMX (QYHKUMH: oOecrieyuBaroT Oosiee MOJHYI0 U TOYHYIO
nH(popMaIKio 00 N3y4aeMOM SIBJIEHUU UM OOBEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIIEHUIO KauecTBa
00y4eHHUsI; TOMOTal0T B MaKCUMAaJIbHOM Mepe pa3BUTh II03HABATENIbHBIE HHTEPECHI YUAIIMXCs; MOBBIIIAIOT
YPOBEHb HAIJIAJHOCTH U JOCTYHMHOCTHM OOYYEHHS; YBEIMYMBAIOT OOBEM CAMOCTOATEIbHOW pabOThI
ydaluxcs Ha YpPOKE MW BHEYPOUHOM JEATEIbHOCTH; CO3HAIOT YCIOBHA JUIsl  OpPraHU3alMU
MIPAaKTUKO-OPUEHTUPOBAHHON TIPOEKTHOW M HCCIEAOBATEIBCKON JEATEIBbHOCTH; AT BO3MOKHOCTh
JOCTYIIHEEe U TIy0)Ke PacKphITh CoJepXaHHE y4yeOHOro Marepuana, ClocOOCTBYIOT (POPMHPOBAHUIO Y
yUalUXcs MOJ0KUTEIbHBIX MOTUBOB O0yUEHUSI.

Baxueiimeld uactbto ocHamenus Llentpa "Touka pocta" sBasercs uumdpoas saboparopus,
NepeyeHb JaTYNKOB KOTOPOIl MO3BOJISET UCIIOIB30BaTh ATY J1a00paTOPHUIO MPU U3YYEHUU (PU3UKU, XUMHUU
u Ouonoruu. BeeseHue B MIKOJBHBIN 3KCIIEPUMEHT IM(PPOBBIX JATUYUKOB JJIsl PErHCTPALUU PA3THUHBIX
BEJIMYMH M BO3MOXKHOCTH HCIOJb30BaTh KOMIbIOTEp (CMapT(OH WM IUJIAHIIET) AJI pPacyeToB H
oopMieHHsT Pe3yNbTaTOB ONBITOB, MO3BOJISIET NEPEHTH HA HOBBIM KayeCTBEHHBI YPOBEHb NMPOBEICHUS
W3MEPEHHH, YIIPOCTHUB MPOIIECC M3MEPEHUHN U MOBBICUB UX TOYHOCTH. [losiBIeHre U POBBIX TEXHOIOTUH
B J1a00paTOpHBIX paboTax MOBBIIIAET UX AKTYAJIbHOCTh U MPUBJIEKATEIbHOCTh B COZHAHUH COBPEMEHHOTO
IIKOJIbHUKA, YCUJIMBAaeT HArJSAHOCTh KaK B XOJE ONBITOB, TaKk M Npu o0paboTKe pe3yabTaToB C
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HCIIOJIb3OBAHUECM IIPOrpaMMHBIX CPCACTB. I[JISI OKCIICPUMCHTOB 110 OMOJIOTUH U XMMHUHU 3TO SIBJISCTCS
3HAYUMBIM IIEPEXOA0OM OT KAYCCTBECHHBIX Ha6J'II-0I[CHHfI " OIIBITOB K KOJIMYCCTBEHHBIM OKCIICPUMEHTAM.

Hcnons3oBanue mUQPpPOBO 1ab0paTOpUu CYIMIECTBEHHO H3MEHSET TMOAXOAbl K TMPOBEACHUIO U
JI€MOHCTPALIMOHHBIX, U YUEHUYECKUX OMBITOB:

Hcnonbp3oBanue I_II/I(prBBIX JaTYUKOB B Ka4YCCTBC HU3SMCPHUTCIBHBIX HWHCTPYMCHTOB HW3MCHACT
IMoAXOAbI K IPOBECACHUIO IIPAMBIX I/ISMepeHI/Iﬁ (1)I/ISI/I‘I€CKI/IX BCIINYHH.

TpaguIIMOHHO B KauecTBE CPEJICTB H3MEPEHUS HCIOJIb30BAIUCH MNPOCTEUIINE HHCTPYMEHTHI
(pplya’kHBIE BEChl M PA3HOBECHI, MEH3YypKa, IMHAMOMETp, TEPMOMETpP) U CTpEJIOYHbIE NPHOOPHI
(amImiepMeTp U BOJIBTMETD).

Hcnonb3oBanue I_II/I(I)pOBBIX AAaTYHUKOB ITO3BOJISICT HAa COBCPHICHHO APYIrOM Ka4€CTBEHHOM YPOBHC
IMPOU3BOJUTE HU3MCPCHUA BPCMCHHU, PACCTOAHUSA, UMCTb BO3MOXHOCTb PETrUCTPHUPOBATL H Ha6JIIOIIaTI>
HU3MCHCHUC BO BPCMCHHU TAKUX BCJIMYUH KaK TEMIIEPATYpPaA, dJICKTPUICCKOC HAIIPAKCHUEC, CUJIA TOKA U T.H.

OTH BO3MOXKHOCTH TIO3BOJISIOT, HAIIPUMEP, Ha ypOKax (PU3UKU C BBICOKOW TOYHOCTHIO M3MEPHTH
MI'HOBEHHYIO CKOpPOCTb T€ja, JBHXKYILErocsi HEpaBHOMEPHO, HaOII0laTh B JMHAMHUKE IPOLECC
JJIEKTPOMArHUTHOM WHIYKIUH, BO3HMKHOBEHHE W W3MEHEHUE HWHIYKIMOHHOIO TOKa, MCCIIEI0BaTh
M3MEHEHUE TEMIIEPATyphl C TEYCHUEM BPEMEHHU B IIPOLECCE YCTAHOBIIEHU TEIJIOBOTO PABHOBECHUSA U T.J.

Ha ypokax Ouonorum mnosiBISETCS BO3MOXHOCTb IOJYYUTh KOJIMYECTBEHHBIC JAHHBIE IIPU
IIPOBE/ICHUU OIBITOB, HAaIpUMEp: NpU ONpeAesNeHUH (aKTOPOB, BIMUSIOIMIMX HA CKOPOCTh Ipolecca
¢dorocuHTEe3a, MPH W3YYECHUH JIBIXaHWS KOPHEH W JHCTHEB, NMPH HCCIEIOBAHUM YCIOBHHA MPOPACTaHHS
CEMSH U T.J.

Ha ypokax XxuMuu Ha KOJMYECTBEHHBIM YPOBEHb MEPEXOMAT MPAKTHUECKUE PAaOOTHI MO M3YUYCHUIO
mpolriecca 3JEKTPOJIN3a, HCCIEIOBAHUE HK30TEPMUUYECKHX W HIHAOTEPMHUYECKUX pPEaKLUid, TErIOBOro
s dexra roperus torusa u T.J. C UCMOIB30BAHUEM TPAJAUIIMOHHBIX "aHAJIOTOBBIX" CPEACTB MOJ0OHbBIE
W3MEpEHUs] BBITIONHUTH HEBO3MOXKHO. OpHako, mMpu TMepexoae Ha MUPPOBYIO JTabopaTopuid B
TEeMAaTUYECKOM IUJITAHUPOBAHUU HEOOXOJWMO TMPEIyCMOTPETh IOMOJHUTEIHHOE BpeMs IJisi OOydeHHs
paboTe ¢ maTyrKamu, BKIO4Yas COOPKY SKCIIEPUMEHTAIbHON YCTAaHOBKH C JaTYUKAaMU, CHTHE TIOKa3aHUH
C DKpaHa KOMIIbIOTEpA, ONPEACICHUE MTOTPEIIHOCTEN N3MEPEHUI.

Jns paboTsl ¢ MUGPOBBIMU JaTUUKAMHU HCHOJB3YETCs CHEIMaIbHOE MPOrpaMMHOE obecreueHue,
YCTaHOBJIEHHOE Ha KommbioTep. Jlis KOMMyHHMKaluu LUQPPOBBIX JaTYUMKOB, 3allUCH M XPaHEHUS
uHpOpMalUY, MOIYYEHHOH € MX MOMOINBI0, IU(poBas J1abopaTOpHUs HCIOIB3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXO/MMBIM YCTAHOBJIEHHBIM ITPOTPAMMHBIM 00€CIIEUEHUEM.

Hcnonb3oBaHne KOMIBIOTEPHOH (DOPMBI PEruCTpalldi MOJYYEHHBIX 3HAYEHUH W MOCTPOCHHS
rpaduKOB U3MEHSET MOAX0/IbI K 0(hOPMIIEHUIO JTa0OPATOPHBIX U MPAKTUYECKUX PadOT 00yJaroIUMHCS.

JlaHHbIe, TOYYEHHBIEC TPU MTOMOIIU U(POBBIX JATUNKOB, BHOCATCS B DJIEKTPOHHBIE TAOIUIIBI, YTO
IMMO3BOJIICT CTPOUTH rpa(l)m(n 3aBUCHUMOCTEN HCCIICAYEMBIX BCJIIMYMH Ha OJKpaHE KOMIIBIOTEpPA. Ha
OCHOBaHUU ITHX IpaUKOB JAeNaTh BBHIBOJBI O XapaKTepe 3aBUCIMOCTH BETHYHMH OT BPEMEHH WIH IPYTHX
mapameTpoB. Ha yrmyGneHHOM ypoBHE IienecooOpa3HO o00y4daTh MPOBOJWUTH  ANMPOKCHMAIIHIO
BBIOpAHHBIX TOYEK UTOTOBOM rpaduueckoil 3aBUCUMOCTBIO.
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OTH HOBBIE BO3MOKHOCTH I103BOJISIIOT ABTOMATU3HUPOBATh PYTHUHHBIC HNPOUCAYPbI 3aIllOJHCHHA
TaOJIUII, BBIIIOJIHEHUE OJTHOTUIIHBIX pacuyeToB, mocTpoeHus rpaduko. Lludposas porokamepa nossosser
cororpadupoBaTh COOpPaHHYIO SKCIEPHUMEHTAIBHYIO YCTaHOBKY W NPUKpEnHTh ¢GoTorpaduio B
ANIEKTPOHHBIN 0TYeT. TakuM 00pa3oM, OCYILECTBIISETCS Mepexo/] K O(OPMIICHUIO 3JIEKTPOHHOTO OTYETa O
IPOJIETTAHHOM SKCIICPUMEHTE, IPOSKTHOW MJIM MCCIIeI0BATEIbCKON paboTe.

B03MOXXHOCTh HCIOJIb30BaHUSI BUICOHAOJIONCHHS 3a IPOIECCOM BBITIOJHEHHS TMPAKTUYSCKUX
paboT 00yUarONTUMUCS U3MEHSET MOAXObI K OIICHUBAHUIO PaboT.

OJEeKTPOHHBIH OTYET O MPOJECJIAHHOW IPAKTUYECKOM paboTe MOMKET COIpPOBOKIATHCA
NpUKpeIuieHHOH  (oTorpadueil, KoTopas TO3BOJSIET  OICHHWBATh  MPAaBUIBHOCTH  COOpaHHOM
HKCHEPUMEHTAIbHON yCTaHOBKH, Oo0Jiee IOJHO ONpPENENATh IMOJHOTY U MPaBHIBHOCTh IMPOJEIaHHOIO
HCCIIEA0BAHMS, AHAJIU3UPOBATh JIOCTOBEPHOCTH IIPEICTABIICHHBIX JKCIIEPUMEHTANBHBIX AaHHBIX. [lpu
OJTHOBPEMEHHOM BBIIIOJHEHUH DPA3HBIMHM TPYHIaMU OOYYalOIIMXCS Pa3HbIX HCCIIEA0BATEIbCKUX paldoT
1eJ1IecO00pa3HO UCIIONIb30BATh BUAEO3ANUCHh BCETO X0/a paboT. B 3TOM ciydae OlleHMBATHCS MOTYT HE
TOJIBKO IIPEIMETHBIE PpE3YJIbTAThl, CBSI3aHHBIE C IPOBEIECHUEM KOHKPETHOIO JKCIIEPUMEHTA, HO H
KOMMYHHMKATHUBHBIE U PETYJSATUBHbIE JNEUCTBUSA: IJIAHUPOBAHUE PabOTHI, OTCIEKUBAHUE XOJa padOThI,
KOppeKIUs IUlaHa PaboThl, KOMMYHHKAIMsI B COBMECTHOW JEATEIbHOCTH, HAJIU4YUe (MM OTCYTCTBHE)
KOH(JIMKTOB U CLIOCOOBI UX PEIICHHUS.

Hcnonb3oBanue nuppoBbIX J1a00paTOPHUd CYIIECTBEHHO PAcIIUPSAET CHEKTP BO3MOXHBIX OIBITOB U
UCCIIEIOBaHU M, 0COOEHHO 3TO KacaeTcsl U3y4yeHus: OMOIOrMH U XUMUH.

Pacimpenue cnekrpa BO3MOKHOCTEM MOXHO IPOWJUIIOCTPUPOBATh Ha NPUMEPE H3YYEHHUs
AJIEKTPOMAarHUTHOM MHIYKIUMU B Kypce ¢u3uku. [Ipm HCHOIB30BaHUU CTPEJIOYHOTO amiepMeTpa
TPaIULMOHHO HAOJMIOJAOT JIMIIb (AaKT BO3ZHUKHOBEHUS HHAYKIHMOHHOIO TOKa B IPOBOJHHMKE U
W3MEHEHUE €r0 HAMpaBJICHHS IIPU U3MEHEHMM CKOPOCTH BHECEHUs MarHuTa WIH €ro IOJSPHOCTH.
Hcnonb3oBanue nu¢ppoBOro JAardyvka MO3BOJSAET MNONy4uTh ocumwmiorpammy OJC  uHAyKUMH,
BO3HUKAIOIIEH B KaTylIKe, IPU MpOJeTe 4Yepe3 Hee MarHuTa. JTO IO3BOJSET CpaBHUBATh 3HAUEHUS
MakcuMainbHbeIXx OJIC mpu mposere 4depe3 KaTylIKy MarHura C Pa3HbIMM CKOPOCTSIMH M C Pa3HOU
MOJISIPHOCTBIO, AHAJU3UPOBATh BUJI MOJYYEHHOW 3aBUCUMOCTH, KOHCTPYMPOBATH JKCIEPUMEHTAIBHbBIC
3a/1a4y 110 U3YYECHHIO DJIEKTPOMArHUTHON UHAYKIIUH.

[udposas mabopatopusi MO3BOSIET OPraHMW30BaTh MPOCKTHYIO M Yy4€OHO-HCCIIEI0BATEIHCKYIO
NeSTeNbHOCTh IIKOJBPHUKOB KaK B paMKaxX YpPOKOB, TaK M BO BHEYPOUYHOW JesATenbHOCTH. Hamuume
Pa3HOOOpa3HBIX HHUQPPOBBIX JATYMKOB JIA€T BO3MOXKHOCTH TPOBOAUTH CaMble Pa3HOOOpa3HbIC
WCCIIEIOBaHMs, OMUPAsCh Ha HHTEpechl oOydammuxcs. B kadecTBe mnpumMepa MOXXHO MPHUBECTU
WCCIICIOBAHMSI YKOJIOTUYECKON HANpPaBICHHOCTH TI0 BBIABICHHIO (DaKTOPOB 3arps3HEHUST OKPYXKAroIei
Cpelbl, U3YYECHUIO SKOJOTHYECKOrO COCTOSIHHS TMOMEIICHMH IIKOJIBI, MOYBBI, BO3AYyXa B HACEICHHOM
nyHkTte u T.1. MccnenoBarenbckue pabOTHI ¢ MCIOJIB30BaHUEM IU(POBBIX JATYMKOB II€I€CO00pa3HO
npeniarate yyammmces 10 - 11 kmaccoB B paMkax 00s3aTeNbHON JUIsl HUX MPOEKTHOW JESTENbHOCTH.
Brimongenne Takux IIPOCKTOB ABJIACTCA OCHOBAHUEM JI1 OLUCHKU HE TOJIBKO YPOBHA C(bOpMI/IpOBaHHOCTI/I
MPEIMETHBIX PE3YIbTATOB, HO UTOTOBOM OIIEHKH JOCTHMKEHHUS METAIpPEeIMETHBIX Pe3yabTaTOB O0yUEHUS:
KOMMYHHKATHBHBIX (KOTOpPBIC OIEHWBAIOTCS KakK B IMpoIlecce MPOBEICHUS padOThI, TaK W B IpoIlecce
3aIUTHI POEKTA WM UCCIICOBAHMS) U PETYISITUBHBIX (KOTOPHIE OLIEHUBAIOTCS B MIPOIECCE BHIMOJTHEHUS
MIPOEKTA).

OCHaH_[eHI/IC AJI U3YUCHUA (I)I/IBI/IKI/I MMpEaACTaBJICHO B BUIC O60py,[[OBaHI/IH AJI JEMOHCTPALIMOHHBIX
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OIBITOB U OOOPYHAOBaHUS Ui JIAOOPATOPHBIX PabOT M YYEHHMUYECKUX OIBITOB, BKIOYAs OOIIYIO JUIS
€CTECTBEHHO-HAyYHOIr'0 LKA HHU(POBYIO J1aOOPATOpHIO, a Takke LU(poBYyro 1aboparopuio 1o ¢usuke
(KaK OTOTHUTENBHBINA JIEMEHT JJIS YIITyOJIeHHOTO U3ydeHHs (PU3HKH).

JeMoHCcTpalMoHHOE 000pYyZOBaHHE OOECIeYMBAaeT BO3MOXKHOCTh HAOMIOACHUS OOJIBLIIMHCTBA
M3y4aeMbIX SIBJICHUM, ITPOLIECCOB U 3aKOHOB. JTO BO3MOXXHO MPHU ONTUMAIBLHOM COYETAHUU aHAJIOTOBBIX
1 upPOBBIX CPEACTB HAONIONCHUSA, aHAIN3a U3MepUTenbHONH nHpopManuu. Tak, Harpumep, A Kypca
(M3MKM OCHOBHOW IIKOJIBI €CTh BO3MOXHOCTH JIEMOHCTPAIIMHM KJIACCUYECKUX JIEMOHCTPAIMOHHBIX
SKCIIEPUMEHTOB: MajieHue Teia B TpyOke HbioToHa, nemMoHcTpanust AeHcTBUS aTMOC(EpHOro JaBiCHHUS,
3akoHa [lackans, u3MeHeHUs 00beMa TeN MPU HarpeBaHUM (OXJIAXKICHUH), IPUTSHKCHUS MOJICKYIT U T.1I.
Habop mo snextpocraTHke 1aeT BO3MOXKHOCTb JAEMOHCTpPALMU JJIEKTPU3ALMU TEJl, 3aKOHA COXPaHEHUS
3apsjia, TUHUN HANPSHXKEHHOCTH AJIEKTPUYECKOTO TOJIS U T.JI. U MOKET UCIIOJIb30BaThCs KaK § Kilacce Mpu
M3Y4YEHUHU AJIEKTPOMArHUTHBIX SIBJICHMI, TaK U B 10 Ki1acce npu U3Yy4eHUH JIEKTPOCTATHKH.

[Ipy mpoBenEeHUU JIEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COOJNIOJATBCS TpeOOBaHUS K UX
HATJISITHOCTU (SICHAsi M TIOHSATHAsl MOCTAHOBKA OIBbITA), BHIUMOCTH JJIsi BCEX ydaluxcs Kiacca (mpu
HATMYUU MEJIKHAX JEeTallel MCIOJIb3YeTCs WX YBEIMYCHHOE H300pakeHHE IMPH MOMOIIM BebO-KaMepsl),
AMOIMOHAIBHOCTH U, IO BO3MOKHOCTH, 3aHUMATEILHOCTH (JEMOHCTPAIIMOHHBIH OTIBIT IOJDKECH BBI3IBATH
WHTEPEC YJalluXcsl, CO3/1aBaTh MOTHUBAIIMIO K U3yYEHUIO MPEAMETa) U YOS UTEIHLHOCTH (ITOKA3hIBATh TOT
3¢ dexT, Ha JEMOHCTPAIUI0 KOTOPOTO OH OBLIT HAIIPABJICH).

OpHako peanuzanusi JEATEIFHOCTHOIO TOJAX0Ja B OOYYEHHH (HU3UKE IEPEHOCHT aKIEHT C
JEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa Ha YydeHH4yeckuid. Hampumep, mo MexaHUKE UCCIIeJOBaHHE
KMHEMATUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB JMHAMHUKH, KOJEOATEIbHBIX JBM)XCHHI TMEPEHECEHO B
YUYEHUYECKUI OKCIIEPUMEHT C COOTBETCTBYIOUIMM HabopoMm oOopynoBanus. [lpu uzydeHuu
AJIEKTPOJAMHAMUKH  JIabopaTopHOe 00OpYyAOBAaHME IO3BOJISIET MCCIENOBAaTh HE TOJBKO 3aKOHBI
MIOCTOSIHHOTO TOKAa, HO C UCHOJb30BaHUEM KOMIIBIOTEPHOTO ocuuiuiorpada mo3BoiisieT NpoHadIoaaTh U
UCCIIEIOBaTh JJIEKTPUUECKHE IeNU IePEMEHHOro TOKa, OJOK JHOJ0B TMO3BOJIAET HCCIIENOBATh
BOJIbTAMIIEPHBIE XapaKTepUCTUKU auoaa. llpu wu3ydeHum onTtuku mnaboparopHoe 000OpyAOBaHUE
MO3BOJISIET M3YYUTh 3aKOHBI TEOMETPUYECKOM ONTUKH (MPEIOMJIEHHE CBETa B MOJMYHWIWHIAPE U
MOJIyueHHuEe W300paKeHUs B JIMH3aX) W MPOHAOIIOJaTh OCHOBHBIE SBJICHHSI BOJIHOBOW OINTHKH
(uHTEpPEpEHIINS U TONSAPU3ALINSI ), UCCIEA0BATh TUPPAKIUIO cBeTa (MudPAKIIMOHHAS PEIIETKA).

B coorBeTcTBMM ¢ TpeIMETHBIMHM pe3yiabTaTaMu oOyueHHs (u3uke oO0OpyaOBaHUE IS
YUYEHUYECKUX OIBITOB O0ECnevynBaeT MPOBEACHHE CIEAYIOIIMX THUIIOB padoOT, CrpyHNIUPOBAaHHBIX IO
BHJIaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKON MPUHAJIEKHOCTH:

1. IlpoBenenue npsiMbIX U3MEPEHUN (PU3NYECKUX BEIMUYUH (M3MEpEHUE MAcChl, 00beMa KUIAKOCTH,
TeMIepaTypbl KHUIKOCTH, CUJIbI, CUJIbI TOKA, HAMIPSDKEHUS) C UCIOJIb30BAHUEM aHAJIIOTOBBIX U IIU(PPOBBIX
prOOpOB.

2. IIpoBepka 3aJaHHBIX MPEINOI0KEHUH (MpsIMble U3MEpPEeHUs (PU3UYECKUX BEJIWYMH U CpAaBHEHHE
3aJlaHHBIX COOTHOIIEHMH MexJay HuMu). Hampumep: mnpoBepka ycioBUH IUIaBaHUS Tel, YCJIOBHM
paBHOBECHs pbluara U OJIOKOB, 3aKOHOMEPHOCTEH MOCIIE0BATENILHOTO U MapalljeIbHOTO COEIUHEHUS
ITPOBOJIHUKOB U T.[I.

3. Pacuer no NoJlydeHHBIM pe3yJIbTaTaM NPSMBIX W3MEPEHUI 3aBUCMMOro OT HMX Iapamerpa (B
OCHOBHOI mIKoJie) U KocBeHHble u3Mepenus (B 10 - 11 kmaccax). Hampumep: yckopenue Tena mpu
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PaBHOYCKOPEHHOM JBW)XKCHHH, YCKOPEHHE CBOOOJHOTO TAJIeHUs, KECTKOCTh MPYXHUHBI, KOADOUIIUEHT
TPEHUS CKOJILKCHUS, MEXaHW4YeCcKast paboTa ¥ MOIIIHOCTh | T.JI.

4. HaGmoneHue sIBICHUH M MOCTAaHOBKA OMNBITOB (HAa Ka4eCTBEHHOM YpPOBHE) MO OOHApPYXEHHIO
(bakTOpOB, BIUAIOUIMX Ha MIPOTEKaHHUE JaHHBIX sBIeHUH. Hanpumep: npsmonuHelHoe pacnpocTpaHeHue
CBETa, JUCIEPCHS CBETA; M3y4E€HUE CBONCTB N300paXKEHUs B INIOCKOM 3€pKaJie U T.II.

5. HccnenoBanue 3aBUCUMOCTH OIHOW (DU3UYECKON BEIMYMHBI OT JIPYrOM C MpeacTaBiICHHUEM
pe3ynbTaToB B BUAEC Tpaduka M pacueTa HCKOMOIrO IMapamerpa. Hampumep: 3aBUCHMOCTH ITYTH
PaBHOMEPHO JBHKYIIErocs Tella OT BPEMEHU JIBM)KCHHS Tela, CHJIbl TPEHHUS CKOJBKEHHUS OT CHJIBI
HOPMAJIBHOTO JIaBIICHUS, KadecTBa OOpaOOTKM MOBEPXHOCTEH TEN W HE3aBUCUMOCTU CHJIBI TPEHHS OT
IJIOIIA COTIPUKOCHOBEHHMS TEII; CUJIBI YIPYTOCTH OT yJUTMHEHUS MPYKUHBI; BHITAIKHABAIOIIECH CHUIIBI OT
o0BEMa TOTPYKCHHON YacTH Tella U OT TUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH TeJa, OT
rI1yOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO U T.JI.

JlabopaTopHoe 000pynOBaHHE OOECIIEYUBAECT CAMOCTOSTEIBHBIN YUYEHUYECKH HKCIIEPUMEHT,
KOTOPBI MOKET HMeThb pa3inyHble (HOpMBL: (POHTAIBHBIN SKCHEPUMEHT ((PpPOHTANbHBIE OIBITHI U
nabopatopHbie paboOThI), pabOTHI MPAKTUKYMa, Yy4eOHO-HCCIICIOBATCILCKHE pPAOOTBI W MPOSKTHI
HKCHEPUMEHTAIBHOTO Xxapakrepa. [Ipy 3TOM HOpMaTHBHO-0053aTENbHBIM BHE 3aBHCHUMOCTU OT YPOBHS
u3ydeHus: ¢u3uku (0a30BBIM WM YIIIyOJeHHBIH) W 00pa30BaTeNbHOW MPOTpamMMbl (OCHOBHAS HIIU
CpeAHss WIKojia) sBJsieTcs (QPOHTAIbHBIA 3KcrepuMeHT. VIMEHHO NOCpeCTBOM (PPOHTAIBHOTO
HKCHEPUMEHTa JIOCTUTAIOTCS MPEIMETHBIE PE3YyJIbTAaThl YKCIIEPUMEHTAIBHOTO XapaKkTepa, a yJalluMUCs
OCBaMBAIOTCSl CHOCOOBI JIEHCTBHM, COOTBETCTBYIOIIME YKa3aHHBIM BbIIIE MATH TUOAM pPadoT.
JlaGopaTOopHBIi MPaKTHKYM LIeJIECO00pa3eH TOIBKO pHU yriyOJIeHHOM yPOBHE M3YUEHHUS MPEIMETA.

OnTuManbHbIM ISl JOCTHKEHHS 1eleid TpoBeAeHHs (POHTAIBLHOTO JKCHEPUMEHTAa SBIISETCA
MpeACTaBICHUE JabOpaTOPHOTO OOOPYAOBAHUS M MAaTE€pPUAIOB B BUJE TEMATHMUYECKUX KOMILIEKTOB IIO
MEXaHHKE, MOJICKYSIPHON (HU3UKe, DIEKTPUUECTBY U ONTHKe. LICmonb30BaHHWE TEMaTUYECKUX
KOMILUIEKTOB CIIOCOOCTBYET (DOPMHPOBAHUIO TAKOTO BAXKHEHMINIETO yMEHHUS, KaK IMOJ00p YYalluMHCS
000pyIOBaHUS B COOTBETCTBUH C IEIbIO UCCIEIOBAHUS U3 U30BITOYHON HOMEHKIIATYPHI MPEUI0KEHHOTO
KOMIUIEKTa; MO3BOJIIET IMPOBOAUTH SKCIIEPUMEHTAIBHYIO paboTy Ha J1I0OOM 3Tane ypoKa; YMEHbIIAaeT
TPYIOBBIE 3aTPaThl YYUTENS MPHU MOATOTOBKE K YpOKaM, TMOCKOJbKY HE TpeOyeTcsi MepeKOMIIOHOBKA
000py/10BaHUs B COOTBETCTBUH C 3a/layaMi KOHKPETHOTO YpOKa.

HpI/I IJIAaHUPOBAHUUN TIPAKTHYCCKUX pa60T BAXKHO UMCTb B BHUAY, YTO HNPCAMCETHBIC PC3YJIbTAThHI
OKCIICPUMCHTAJIBHOTO XapaKT€pa MOr'yT OBITb OCBOEHBI TOJIBKO opnu ONTHMAJIBHOM COYCTAaHHUU
KpaTKOBPEMCHHBIX (I)pOHTaJ'IBHBIX OIIBITOB U OAHOYACOBBIX J'Ia60paTOpHLIX pa60T.

Baxxnoe 3HaueHue uMeeT TOT (akT, 4TO B COCTaB (POHTAIBHOIO OOOPYIAOBAHMS HApALY C
aHAJIOTOBBIMM BXOJAT U U(POBBIE CPEeACTBA U3MepeHHs. K HUM OTHOCSATCS 3IEKTPOHHBIA CEKYHOMED C
JaTYNKAMHU, DJIEKTPOHHBIE BECHI M JaTYUKHU LU(poBoii taboparopun. Takum oOpazoM, npu NpoBeICHUU
(pPOHTATIBHOIO KCIEPHUMEHTa B OCHOBHOW IIKOJIE€ YYEHUKU 3HAKOMSTCS C 3JEKTPOHHBIMHU CHOCOOAMH
W3MEPEHHI Y BBIYMCIICHUM.

brnok obopynoBanus ans ydeHHUeCKHX paboT mo ¢u3uke cPopMHpoBaH Ha 0aze mNepedHs
000pyIOBaHUS U MPOBEJCHUS OCHOBHOTO TOCYZapCTBEHHOTO SK3aMeHa Mo ¢u3mke. Vcmomp3oBanue
npubOpoB U OOOPYAOBAaHHUS C €AMHBIMU JJIS BCEX OOYYAIOUIMXCS XapaKTePUCTUKAMHU I103BOJISET
CTaHJApTU3UPOBATH MPOIETYPHl BHITIOJHEHUS SKCIIEPUMEHTAFHBIX 33aJaHUI Ha K3aMeHE M 00eCTIeUnTh
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HA/ICKHYIO OLIEHKY Pe3yJbTaTOB HA OCHOBAaHUU HKCIIEPTHOM MPOBEPKU OTBETOB oOyuatommxcs. [Ipu sTom
OCHOBAHMEM /IS BBIBOAA O MPABWIBHOCTU HPOBEIEHUS JAHHOTO OIbITa SIBISAIOTCS PE3yJIbTaThl,
MOJTyYCHHBIE YYAIIUMUCS IMOCPEACTBOM MPSIMbIX U3MEPEHU 3aJaHHBIX (PU3NYECKUX BETUYMH.

HaGop nns mpoBeieHHsT OCHOBHOIO TOCYJAapCTBEHHOIO SK3aMeHa oOecrneurBaeT pa3padoTKy
HECKOJIbKMX OJHOTUIHBIX 3aJaHUi NpHU HCIOIB30BAHUM OJMHAKOBOTO OOOPYIOBaHHS C pa3HBIMU
XapaKTepUCTHUKAaMHU. DTOT MOJXOJ IieJecooOpa3HO HCIOJIb30BaTh M IpPU MPOBEACHUU (POHTAIBHBIX
OIIBITOB U Tab0OpaTOpHBIX paboT. Hampumep, mpu npoBeIeHNN UCCIICTOBAHNS 3aBUCUMOCTH CHUJIBI TOKA OT
HANpPsDKEHUS. MOXKHO BBIJICIUTH B KJIacce TPYIIbI, KOTOpble OyAYyT IMPOBOAUTH JAHHOE HCCIIEOBAHHE,
WCIIONB3Ysl PE3UCTOPHI C PAa3HBIM COMPOTHUBJICHHEM, W Jiamnouky. [lo pe3ynbraram MOXHO CpaBHUTH
MOJIy4YE€HHBIE 3aBUCUMOCTH, OOCYJUTh IPAHUIIBI BBIIOJIHEHUS 3aKk0oHa OMa I ydacTKa [EenH, ONPeIeIUTh
COIIPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO INPU NPOBEIEHHM (PPOHTAIBHBIX ONBITOB M JaOOpaTOpPHBIX padoT B
OCHOBHOH IIKOJIE TpeOyeTCs 3aluch PE3yNIbTaTOB BCEX MPSIMBIX HM3MEPEHHUH C Y4eTOM aOCONIOTHOM
HOTPEUIHOCTH. 3JIeCh IPU MCIOJIb30BAaHUM TPAAULIMOHHOIO 000pyIOBaHUS (MEH3YpOK, JMHAMOMETPOB,
TEPMOMETPOB) U CTPEJIOYHBIX AMIEPMETPOB U BOJIBTMETPOB a0COIIOTHYIO MOIPEIIHOCTD IIEJIECO00pa3sHo
CBSI3bIBATh C LIEHOM JeneHus npuoopa, a npu nepexoje K HU(poBbIM HHCTpYMEHTaM (LU(PPOBBIE BECH U
JaTYMKH) Yy4UTh paboTaTh C ONMHMCAHWSAMH JTHX TPHOOPOB, BBHINENAS HaHHbIE 00 aOCOIIOTHOM
MOTPEUIHOCTH, JINOO NpeAIaraTh 3HaueHHe NOTPEIIHOCTH B TEKCTE 3aaHUH.

[Ipy npoBeneHUH HCCIENOBAHUS 3aBUCUMOCTEN OJHOW (PU3MYECKON BEIUYMHBI OT Jpyrou
yJaluecsl JOJDKHbI OCBOUTH IOCTPOEHHUE IpaUKOB C yKa3aHUEM aOCONIOTHBIX MOIpEIIHOCTeH, a mpu
IIPOBEJEHUU pabOT Ha MPOBEPKY MPEINOJIOKEHUNH - yMETb CpaBHMBATh 3HAYEHUS JBYX NPSIMBIX
U3MEpPEHUN C ydeToM aOCOJIIOTHOM MOTpelIHOCTH (HampuMmep, IIyTeM CpaBHEHUS HWHTEPBAJIOB
MOJTyYCHHBIX 3HAYCHUH Ha 4rciioBoi ocu). [IpoBeneHne n3MepeHnii U ucciaenoBanuii B kypee ¢usuku 10
- 11 xmaccoB IONONHSIOTCS MCIOJIB30BAHUEM OTHOCHUTEIBHBIX IIOTPEIIHOCTEH, ydalluecs JOJIKHBI
Hay4HUThCSl PACCUUTHIBATh OTHOCHUTEIBHBIE IOIPEIIHOCTH B MPOCTEHIINX CIy4asX MPSMbIX U3MEPEHUN U
CPaBHUBATH TOYHOCTH PA3JIMYHBIX U3MEPEHUMN.

OOpaijaeM BHMMaHHE, YTO OIICHMBaHHE J1a0OpaTOPHBIX PadOT JOHKHO O0a3MpoBaThCs, Kak U B
KPUTEpHSIX OLEHUBAHUS dKcHepuMeHTaIbHbIX 3anaHuii KUM OI'D, He Ha mpaBMiIbHOCTH O(OpMIIEHUS
or4yera O paboTe, a Ha MPABWIBHOCTU JEHCTBHI 1O COOpPY YCTAaHOBKH, NMPOBEICHUIO OMBITOB, CHITHIO
noKa3aHui IpubopoB.

OcHaienue Ui U3y4eHus: OMOJIOTHH MPEACTABIEHO KOMIUIEKTaMU J€MOHCTPAIMOHHBIX BIaXKHBIX
npenaparoB, repOapueB M KOJUIEKIMH IO pa3sHbIM TeMaM Kypca OHOJOIMM, a Takke HU(POBOii
naboparopuel Il MPOBEACHUS MpakTHUecKux pador. Kpome Toro, mpu HM3ydeHUU OHOJOTUU MOKET
UCMOJIb30BaTh LU POBas JadopaTopus Mo OMOIOrUU (KaK JOMOJIHUTEIbHBINA 3JIEMEHT AJIs YIITyOJIeHHOTO
W3y4YeHUs Kypca).

B ydeOHOM mporiecce ydarimecss JOJDKHBI MOJYYUTh BO3MOKHOCTh UYBCTBEHHOT'O BOCIIPHSTHSI
HN3Yy4aCMbIX SIBJIEHUHA U OOBEKTOB. O)IHaKO HU3Yy4aCMBIC SABJICHUA U 00BEKTHI HE BCCrla MOTyT OBITH
HETOCPEJICTBEHHO BOCIIPOM3BE/ICHBI WIIM MOKa3aHbl B y4eOHOM MOMEIICHUU. B 3ToM ciydae yueOHOe
000py/IOBaHUE JaeT BO3MOXKHOCTh MX BOCIPOM3BECTH OIMOCPEIOBAHO, Yepe3 KOJUICKIUI0, repOapHbIi
JIMCT, MEKpOIIpENapar, MoJielb, BUIco(pparMeHT U T.II.

Bnaxnble mnpemapaThl NPEACTaBISIOT €000 HaTypalbHble OOBEKTHl, CMOHTHPOBAHHBIE Ha
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CTEKJITHHOW TUTACTUHKE M OMYIICHHBIC B CTEKJISTHHBIN IMJIMHIP ¢ KOHCEPBUPYIOIMIEH KHIKOCTBIO, JTHOO
MIpe/ICTAaBJICHHbIE B IUIACTUKE. 3J€Ch MpEeUIaraloTcsi TOTaJbHBIE Mpenaparbl, MO3BOJSIOIIUE H3ydaTh
BHEITHEE CTPOSHUE oOpraHu3ma win ero uactd, (Hampumep: "Kopenr 06000BOro pacTeHHsi ¢
kiyoenpkamu', "["agroka'); aHaTOMUYECKHE MpenapaThl, IpeIHa3HAYCHHBIC I U3YUYCHUSI BHYTPEHHETO
CTpPOEHMsI OpraHM3Ma WIH €ro opraHoB (Hanpumep: "Buyrpennee crpoenue nsarymku", "BHyTpeHHee
CTpOeHHE MNTHULBI"); OHOJOTHYEeCKHe Tpernaparbl, Jalollde MPeICTaBICHHE O CTaAusIX pa3BUTHUSA
opranuszMa (Hanpumep: "PasButue kxoctuctoit pwiObl", "PasBurne Kypuisl"). Brnaknble mpenaparsl
UCIOJIb3YIOTCS KaK pa3aTOYHBIM MaTepual B MpoIlecce JEMOHCTPAIMH MTPH U3y4YEHUU HOBOT'O MaTepuana
WX B TIPOIIECCE BHITIOIHEHNUS MPAKTUYECKUX 3aJJaHMi, pa3pab0TaHHBIX HAa MX OCHOBE.

['epbapuu - coOpaHne MpeccOBaHHBIX, 3aCYIIEHHBIX PACTEHUH MM UX 4YacTel MOMOTAlOT M3ydaTb
pacTeHne B KaOMHETe W y3HaBaTh €ro B IpHpoJe, a repbapusanus - Haubosee MPOCTOH crocod
COXpaHEHHMs pPAacTeHHH M HX 4YacTeld B TEUCHHE JUIMTEIIFHOTO BpeMeHH. B mepeune mnpemiaraercs
cucremMarndyeckuii repOapuii (Hampumep, "OCHOBHBIE TpyNIbl pacTeHHi") W repOapuii mo oOmei
Ovonorun (KOTOpPBIH  IMO3BOJSIET MPOMJUIIOCTPHUPOBATH W3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYEeCKHE KAaTeropud M BHI000pA30BaHME, TUBEPIeHINS W KOHBEPTEHIIHs, TOMOJOTHYHBIC H
aHAJIOTUYHBIC OPTaHbl, PyJMMEHTAPHBIC OpraHbl, apoMopdo3, uaHoaganTtanus (GEeHOTHI U TeHOTHI,
TOJIUIUIONIVSI, OTAAJCHHAs THOpHIM3aus, B3aUMOJCHCTBUE pACTEeHHH ¢ aOMOTHYeCKHMHU (pakTopamu
cpenbl, B3aMMOJCHCTBUE pacTeHHH C OHOTHYeCKMM QakTopamu cpeabl). [epOapHblii Marepuan
UCTOJNB3YIOT KaK pa3JaTOYHBId MaTepHaj Uil AEMOHCTPALUU HU3Y9aeMbIX OOBEKTOB, /ISl BHITOJTHEHUS
NPaKTHYECKHUX 3aJaHUH MTPH 3aKPETUICHNH MaTepualla WiH JUarHOCTHKH y4eOHBIX Pe3yJIbTaTOB.

Taxke TpeACTaBICHBl KOJUICKIMH - Ha0OpBl IMPEIMETOB WM BEIIECTB, MOJAOOpaHHBIX IO
orpesieIeHHbIM Ipu3HakaM. OOBbEKTaMM MX MOTYT OBbITh paclpaBiI€HHbIE U 3aCyLICHHbIE HACEKOMBIE,
pakooOpa3Hble, PAKOBUHBI MOJUTFOCKOB, OT/IEJIbHBIE YACTH CKEJIETOB KUBOTHBIX. B KOJIEKIUAX coueTaroT
HaTypajbHble OOBEKTHI C HUX H300paKEHHEM B BHJE pPHCYHKOB WJIM MYJSDKEH - HMMHTAIMM.
[IpennoxxeHnHsle B nepeyHe Mop(oIOrHuecKrue KOJUIEKIIUM AAI0T MPEJCTABIECHUE O BHEUIHEM CTPOCHHUU
OpPraHOB WJIM MX 4YacTeil, MO3BOJSAIOT NMPOBOAUTH CPaBHEHUs OOBEKTOB, BBUCHATH UX OOLIME YepThl U
yepThl paznuuus (Hampumep: "llpenctaBuTenn OTpsIOB HACEKOMBIX' U Jip.); 0OLIEOMOJIOrHYECKHE
KOJIJIGKIIUM TO3BOJISIFOT BBISICHATh B3aUMOCBSI3M B OpPraHMYECKOM MHpE, paccMaTpUBaTh pa3BUTHE
OpPraHMU3MOB, IPOCIEKUBATh 00IIe0nOoIOTHYECKHE 3aKOHOMepHOCTH (Hampumep: "[Ipumepsl 3alIUTHBIX
npucrocobneHuit 'y Hacekombix'"). Komexkiuu, kak u repOapuu, HCHOJB3YIOT Kak pa3aaTOYHBIN
MaTepuai IS JIEMOHCTPALMU HM3y4aeMbIX OOBEKTOB, JJIS BBIMOJHEHHS MPAKTHYECKUX 3aaHUN TIpU
3aKperIeHNH MaTepuasia Ui TUarHOCTUKY YUeOHBIX Pe3yIbTaToOB.

O3HakoMiieHHE ydqamuxcss € MHKPOCKOMUYCCKHUM CTPOCHHUEM JKHBBIX OpPraHu3MoOB - OJJHa H3
IaBHEMIIMX 3aJady HayKH, IO3BOJISIIOIIMX IOJBECTH IIKOJBHUKOB K TIOHUMAaHHIO €IMHCTBA
opraHudeckoro mupa. Jljis mpoBeneHuss Ja0OpaTOPHBIX paboT B IU(GPOBYIO J1aOOPaTOPUIO BKIIOUEH
MHKPOCKOI, @ B KOMIUIEKTE€ MOCYJAbl U 00OpYyJOBaHUs OOIIEr0 Ha3HAUYEHUs HMMEIOTCS HEeoOXOoIuMoe
OCHaIIIEHHE ISl TPOBeIeHUs 1a00paTOPHBIX padoT.

[MudpoBast mnaboparopus BKIOYAET HAOOpP [UIsI HW3TOTOBJICHHS MUKpompenaparoB. Caexmue
Tpenaparsl U3TOTABIUBAIOT /I HEMEIJIEHHOTO paccMoTpeHus. K HUM oTHOCATCS KUIKOCTHBIE (OOBEKTHI
OOBIYHO TIOMEMIAIOTCS B BOAY, a IMpemapaThl COXPAHSIOTCS B TEUEHUE HECKONBKHX JHEH), Cyxue
(HampuMep, YacCTHUIly MTHYbETO Tepa, MPOCTO MOJOKUTh HA MPEAMETHOE CTEKJIO U MUKPOCKOITMPOBATH),
KUBBIC TIpernapaThl (Ma3K - KaIllid JKUIKOCTH, HAPUMEpP KPOBHM) U BUTAIbHBIC Mpenaparhl (KOTOpHIE
WCTIONB3YIOTCS NIl M3YYEHUS MAJIOKJIETOYHBIX OOBEKTOB (TIPOCTEHINX, KOJIOHWUW BOJOPOCIEH), IS
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HaOmoneHust nBwkeHus (Tydenbku, ameObl). I[IpuroroBnenune MuKpomnpenaparta BbIpaOaThIBaeT y
y4alerocss HaBBIKM CAMOCTOSTENILHOM pPabOThI, aKTUBH3MPYET WX IIO3HABATEIbHYIO NIEATEIBHOCTH U
3HAaKOMHUT C TE€XHUKOH M METOIUKOW HaydyHOro uccieaoBaHus. B mudpoByio nmabopaTopuio BKIIOUEH
TaKke W HAOOp MHUKpPOINPENapaToB, KOTOPBIA COAEPKUT IOCTOSHHBIE IpEraparhl, OJIT0e BpeMs
COXPAHSIOMIMECS B IPUTOTHOM JJI MUKPOCKOITUPOBAHHUS BUIE.

CnexyeT OTMETUTb, YTO HapsiAy C HCIOJNb30BAHHEM IEPEUYUCICHHOIO BBIIIE Yy4eOHOIo
00OpYyZOBaHUS BAXKHYIO pOJb B HM3YYCHHUU OWOJIOTMM WIPAIOT TNPUPOAHBIE OOBEKTH, TaK KaK B
OOJIBIIMHCTBE CIIYy4aeB TOJbKO OHU MOTYT OOECHEeUUTh HAauOOJBIIYI0 KOHKPETHOCTh U MOJHOTY 3HAHUUN
YUYaIIUXCsl, TOMOTAIOT (POPMUPOBAHUIO Y HUX NPABWIBHBIX OMONOTHYECKUX 3HAHWH. K TakuMm KUBBIM
O00BEKTaM OTHOCAT PACTEHUs, *UBOTHBIC XHUBOTO Yrojika, akBapuyMma, Teppapuyma. O¢d( eKTHUBHBIM
CPEACTBOM 3HAKOMCTBA C MPUPOJHBIMH OOBEKTAMH SBISIOTCS SKCKYPCUHM B OHOJIOTHYECKHE W
KpaeBeuecKre My3ed, OOTaHMYeCKHE cajbl, 300MapKH M OKPYXAlOIIHe IIKOIY ECTECTBEHHBIE H
HCKYCCTBEHHbIE IPUPOJIHBIE COOOIIECTBA.

TpaguuoHHble OMOJOTHYECKHE MYJSKH W MOJEIH B HACTOSIEE BpeMs YCIENIHO 3aMEHSIOTCS
mu(GpOBBIMU  00pa30BaTEIbHBIME  pecypcamMu: BHIeO(parMeHTaMH, aHUMalued, BUPTyaJbHBIMU
naboparopusimu. Ludpossie oOpa3zoBaTenbHbIE pecypchbl HE MOTYT CTaTh IIOJHOIICHHOW 3aMEHOM
peanbHBIX MPUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH ITO3HAKOMHUTBCS C 0oJiee IMPOKUM KPYrom
00BEKTOB, CO3JAIOT MPEANOCHUIKH JUIsi UHTEHCU(UKALUKU 00pa30BaTeNLHOrO Mpoliecca U 00ecIeynBaoT
HE3aMEUITUTEIbHYI0 OOpaTHYIO CBsI3b, KOMIBIOTEPHYIO BHU3yaJIH3aIlMI0O WH(POpPMAINK, aBTOMATHU3AIUIO
yIpaBJieHHs Y4eOHOI 1eATeTbHOCTHIO U KOHTPOIIb €€ Pe3yJIbTaTOoB.

OcHaleHue Juissi M3y4eHUsT XMMHM IMPEACTABICHO B BUJE JAEMOHCTPALMOHHOIO 0O0OPYAOBAaHHUA,
KOMILIEKTa XUMHUYECKUX PEaKTUBOB ¢ HEOOXOAUMBIM 000OpYIOBAaHUEM M3 OOILIEro KOMIUIEKTa MOCYbl U
000pYyIOBaHUS IS YYSHHUECKUX OIBITOB M KOMILUIEKTa KOJUIEKIMi. Kpome Toro, mpm u3y4eHnn XUMHUH
UCHOJb3yeTcsl 00Ias A eCTeCTBEHHO-HAy4yHOro LMKIa mudpoas nabopaTtopus, a Takke LudpoBas
naboparopus 0 XUMHUU (KaK JOMOJHUTEIbHBIN 3JIEMEHT JUIsl YIITyOJI€HHOTO U3YYEHUSI XUMUH).

JIeMOHCTpallMOHHBIA JKCIIEPUMEHT SIBISETCS Ba)XHOM YaCThI0O OOy4YEHHS XHMHH. 37€Ch BaXXHO
MMOMHUTB, YTO TIPH €T0 MPOBEICHUN 0053aTEIHLHO JIOJKHBI OBITH COOJIIOICHBI BCE HEOOXOUMBIE TaITbI:

IIOCTaBKa LIeJIU KCIIEPUMEHTA,

OnKCcaHue He0OXOUMOTO ISl €0 BHIIOJHEHUS 000PYI0BaHUS U PEaKTUBOB,

IUTAHUPOBAHME MOPAJIKA TPOBEACHUS,

OINMCAaHNE UCXOJHBIX BELIECTB,

IIPOrHO3MPOBAHUE 0XKMIAEMBIX B PEAKIIMOHHOM CMECH U3MEHEHUI U PE3YJIbTaTOB dKCIIEPUMEHTA,
OIKMCAaHNE U3MEHEHUH, MPOU3O0LIEANINX C BEECTBAMH,

(opMyIHpOBKa BEIBOJIOB U3 IKCIIEPUMEHTA,

CO3/1aHME€ PUCYHKA IKCIIEPUMEHTAIbHONW YCTAHOBKU U COCTABJICHHE YPAaBHEHUSI pEaKIUii.

B mnmponecce IMpoOBCACHUA HeMOHCTpaHHﬁ, yqamuecsa OCBAaMBAKOT 3Tallbl ITPOBCACHHUA OIIbITA,
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mo3TomMy HambOosee 3pPEKTUBHBIM SABISIETCS HE MPOCTOE OMMCAHUE OIBITA YUYUTEIEM, a HCIIOIh30BAHHE
aBpHUCcTHYECKOil Oecenpl. [lpu peanuszanum Takoro cueHapus AaKe HE OYEHb CIOXKHBIA OMBIT 3aHUMAET
JIOBOJIbHO MHOTO BPEMEHH, HO CIIEJOBAaHHWE €MY ITO3BOJSET 00ECNeYHTh NMOHMMAaHWE OOYYArOIIMMHUCS
MIPUEMOB HAyYHOT'O MO3HAHUS U UCIOJIb30BAaHUE HX YK€ B CAMOCTOSITEIbHON AESITETbHOCTU B IpOIEcce
YUYEHHUECKOT0 dKcrepuMenTa. Ha HadanpHOM 3Tane m3ydeHust xuMuu (B 8 - 9 Kilaccax) UMEHHO Takou
MOAXOJl TO3BOJSIET JOCTHYb MaKCUMaIbHON 3((EKTUBHOCTH OT MpOBEACHHUS J1a00paTOPHBIX H
MPAKTUYECKHUX PadoT, a TaKkke C(HhOPMUPOBATH Y YUAIIUXCS OTBETCTBEHHOE OTHOIICHHE K SKCIICPUMEHTY.

[Ipy oOLEHHMBAaHMM YYEHUYECKHUX MPAKTHUECKUX padoT LenecooOpa3HO YUUTHIBaTh IOJXOJBI,
HCIONB3YIOIIME B OJK3aMEHALIMOHHBIX Marepuanax. Tak, B Hacrosuiee BpeMs IpeaIaracrcs
HKCIEPUMEHTAIbHOE 3a/laHKe, IPeAyCMaTpUBAOIIee BHIOOP JBYX BELIECTB M3 ISITU NPEAJIOKEHHBIX U
IIPOBEACHUE C HUMHU PEAKIUM, OTPAKAIOIIUX XUMHUYECKHE CBOMCTBA YKA3aHHOI'O B YCIOBUHU 3aJaHUs
BemiecTBa. OleHMBaHME WHIET HA OCHOBAHUM OTYETa YYEHHMKA O MpOJIeIaHHOW paboTe (ypaBHEHUS
peaKIuii, BHIBOJIBI O HAONIONEHUSAX) U HA OCHOBAHUU TMPSIMOTO HAOIIONEHUS 32 JACHCTBUSAMH yYCHHKA IO
IpoBeeHUI0 onbITOB. [Ipu 3TOM BBIIENAIOTCA 3Tambl OTOOpa BEIIECTB M CMEIIMBAaHUS BEIIECTB B
COOTBETCTBHUHM C MYHKTaMHU UHCTPYKLIMH K padoTe.

BaxnelmmM HanpaBiIeHUEM KaK JEMOHCTPALMOHHOTO, TaK U YYEHUYECKOT'0 SKCIIEPUMEHTA JOJIKHO
CTaTh WCIOJb30BaHUE IM(PPOBON JTA0OPATOPUHU, KOTOpas TO3BOJISIET OPraHMU30BATh XUMHUYECKHIA
HKCHEPUMEHT Ha MPUHIMIIKAILHO HOBOM YpPOBHE, NEPEUTH OT KayeCTBEHHOW OLEHKM HaOJII0JaeMBbIX
SBJICHUI K CHCTEMHOMY aHAJIM3y KOJIMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ marunkamu mudpoBoit
nabopaTopun obecreurnBaeTcsi aBTOMaTU3MPOBAHHBIM cOop M 00paboTKa NaHHBIX, XOJ HKCIEPUMEHTA
MOJKET 0TOOpaXaTbcsi B BUIE IPpa)MKOB WM MTOKa3aHU MPHUOOPOB, a pe3yabTaThl IKCIIEPUMEHTOB MOTYT
COXpaHATbCS JJauTeNbHOe Bpems. HauOonee akTyanbHBIM JUISI XMMHU  SIBJISETCSL IEPEXo] K
KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIA MOXHO IPOUJUIOCTPUPOBATH CIECAYIOLIMMU IIPUMEPaMU:
U3Y4YEHHE CTPOCHHUs IUIaMeHH, onpexaencHue pH B pasHBIX cpenax, ONpeneIcHHe CKOPOCTH PEaKLMH,
M3y4YEHUE BIUSHHS KOHLICHTPALIMK U TEMIIEPATypbl HA CKOPOCTh PEAKLIUH.

[Tudposas nabopaTopus MO3BOJISIET PEATU30BaTh MEKIPEAMETHBIE CBSA3U C APYTUMH MpeIMETaMU
€CTECTBEHHO-HAYYHOI'O I[MKJIa, MTOCKOJBKY J1a€T BO3MOYKHOCTH BBINOJHATH MHTEIPUPOBAHHBIE yueOHbIE
UCCIEAOBAHUA II0 €CTECTBEHHBIM HAayKaM, IIPUMEHATb M OCBAaWBaTb DJIEMEHTHl CTAaTUCTUKA U
MH(OPMALIMOHHBIE TEXHOJIOTHH.
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[Ipunoxenne N 6
K MeToanyeckuM peKOMEeH alHsIM

NMPUMEPHbIA NEPEYEHb
OBOPYAOOBAHUA, PACXOAHbIX MATEPUANOB, CPEACTB OBYYEHUA
N BOCINMUTAHUA ANA CO3A0AHUA U OBECINEYEHUA ®YHKLUMOHUPOBAHUA
LLEHTPOB OEPA30BAHUA ECTECTBEHHO-HAYYHOU U TEXHOJIOMMYECKON
HAMPABNEHHOCTEN "TOYKA POCTA" B OGLUEOBPA30OBATEJIbHbIX
OPIAHU3ALUAX, PACIMONOXEHHBLIX B CEJIbCKOW MECTHOCTU
N MAJbIX TOPOOAX

Taomuma N 1

CTAHOAPTHbIA KOMIJIEKT
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HaumenoBanue
00opyIoBaHus

Kpartkue npumepHbie TEXHUUECKHE XapaKTePUCTUKH

KommmuectBo
SIMHUIL JUTS
obmieoOpaszoBare
JTHHBIX
OpraHu3aluii, He
SIBIISTFOTIIAX CSI
MaJIOKOMIIJICKTH
BIMH, €]I. H3M.

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

ECTGCTBGHHO—Hay‘lHaSI HaIIpaBJICHHOCTb

1.

Ob1ee obopynoBanue ((pusmka, XuMus, OUOIOTHS)

1.1.

Hudposas
nabopaTopus

YAeHUYECKast
(puzuka, xumus,
O1oI0rHN)

[{udpoBoii JaTYMK 3IEKTPONPOBOAHOCTH

[udposoii garunk pH

[udpoBoii 7aTYUK MOJTOKESHHS

[udposoii gaTYNK TeMIepaTypbl

[udposoii gaTurk aOCOIFOTHOTO 1aBICHUS
Hudposoit ocunsiorpaduyeckuil 1aTInK

Becsl anexktponnsie yue6Hsie 200 r

Muxkpockor: 1uppoBOi WM ONTUYECKUH C
yBeanueHnem ot 80 X

Habop 115 M3roToBieHns MUKpOIpenapaToB
Muxkponpenapats! (Hab6op)

CoenuHUTENBHBIE IPOBOJIA, TPOTPAMMHOE
obecrieyeHre, MeToIMYeCKHe YKa3aHus

KOMIUIEKT COITYTCTBYIOUINX JIEMEHTOB JIJISl OIIBITOB IO
MEXaHHUKE

KOMIUIEKT COITYTCTBYIOUINX JIEMEHTOB JIJISl OIBITOB IO
MOJIEKYJISIpHOM (hr3uke

KOMIUIEKT COIYTCTBYIOUIUX 3JIEMEHTOB ISl OMBITOB IO
ANEKTPOAUHAMUKE

HaJeKHaAsA MPAaBOBas MOAACPIKKA
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KOMIUJICKT COITYTCTBYIOIIUX 3JICMCHTOB IJId OIIBITOB ITO
OIITHUKC

Komruiekt mocyasl u
obopymoBaHus IS

[lItatuB 1a00OPaTOPHBIA XUMUUCCKUN

Ha6op vamex Iletpu

HaGop MHCTpYMEHTOB MpenapoBaIbHbIX

Jloxkka [1sl C)KUTaHKs BELLIECTB

Crynka dapdopoBas ¢ meCTUKOM

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

Ha6op cxistHOK (pr1akoHOB) [T XpaHEHHS PAaCTBOPOB
PEaKTHBOB

Ha6op nmpubopok (ITX-14, I1X-16)

KOHCEPBHPYIOIIEE BELIECTBO: HATMUHE,

1.2. | yaueHnueckux [Tpubop st momydeHus razon 3 wr. 2 wir.
OIIBITOB (pusuka, | CiuproBka
XuMus, Ouosorus). | 'oprodee A cCiUpPTOBOK
OunbTpoBanbHag Oymara (50 mT.)
Konba konnueckas
[Tanouka crexisiHHAs (C pe3MHOBBIM HAKOHEYHUKOM)
Yameuka /1715 BIIapuBaHUs (BbIMApUTEIbHAS YalIeuKa)
Mepubiii TUIMHAP (TUIACTUKOBBIH)
Boponka crexnsHHas (Mamast)
Crakan crexissaabii (100 mt)
I"a3o0TBOHAs TpyOKa
2. |BHUOJIOI'UA
2.1. Ha3HAauYEHHE: IEMOHCTPAIIMOHHOE,
KoMmiekT BIaKHBIX | MaTepHa KOHTEHHEpa: IUIACTHK,
IIpenapaToB repMETHUYHAs KpBIIIKA: HAJTMYHE, I wr. I wr.
JIEMOHCTPALIMOHHBIN | KPETJIEHUE SKCIIOHATa: HAJTMYHE,
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HakJIelika ¢ HAMMEHOBaHUEM: HaJIMYHE.

He MeHee 10 mpemapaToB U3 NPUBEICHHOIO HUXKE
CIIMCKA!

Bnaxxnerit npenapar "be33yoka"

Bnaxusiii npenapar "['agroxa”

Bnaxunsiii npenapat "BHyTpeHHee cTpoeHne
OpIOXOHOTOr0 MOJLITIOCKA"

Bnaxusiii npenapat "BHyTpeHHee cTpoeHUe KPbIChI"
Bnaxubiii npenapat "BHyTpeHHee cTpoeHue JIArymKu"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHue NTUib"
Brnaxuslit npenapar "BuyTpeHHee cTpoeHue poiobr"”
Brnaxusiit npenapar "Kapacp"

Bnaxnsrit npemapat "Kopenb 6060Boro pacteHus ¢
KJ1yOeHbKkamMu"

Bnaxunsiit npenapat "Kpepetka"

Bnaxusiit npenapar "Hepenna"

Bnaxknsrit npemapar "Pa3BuTne KOCTUCTOM pHIOH"
Brnaxuslit npenapar "Pa3zButue kypuipl"

Brnaxusiii npenapat "Cuudomenysa”

Brnaxusiit npenapar "Tputon”

Brnaxxusiit npenapat "Yepenaxa 6onotHas"
Brnaxusiit npenapar "Yx"

Bnaxuslil npenapar "Smepnna

2.2.

Kommexr
repOapues
JEMOHCTPALIMOHHBIN

Ha3znauenue: 1eMOHCTpaIIOHHOE,
OCHOBA JJIs1 KPETJICHUs: TepOapHbIil JTUCT,
CIIMCOK JKCIIOHATOB: HAJIMYHE

He MeHee 8 repOapueB U3 MPUBEIEHHOIO HIKE CIIUCKA:

Haznauenue: 1eMOHCTpaIIMOHHOE,

OCHOBA JIJIsl KpEIUIEHUs: TepOapHbIii JTUCT,

CIIMCOK JKCIIOHATOB: HaJIN4Ne

He MeHee § repOapueB U3 IPUBEACHHOIO HUXKE CIHUCKA:

1 .

1 .
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I'epGapuii "JlepeBbst 1 KycTapHUKH"
I'epGapuii "/lukopacTymue pacteHus"
I'epbapuii "Kopmossie pacterus”

I'ep6apuii "KynbTypHbie pacTerus"

I'epbapuii "JlekapcTBeHHBIE pacTeHUs"
I'epGapwuii "MenoHocHbIC pacTeHUS"
I'ep6apuii "Mopdonorus pacteHuit"
I'epGapwuii "OcHOBHBIC TPYIIIBI paCTCHUIA"
I'epGapuii "Pacturenbabie coobmniecTra"
I'epOapuii "CenbCKOX035HCTBEHHbBIE PACTCHUS"
I'epGapuii "SAnoButsie pacTeHUs"

I'epOapuii k Kypcy OCHOB 110 001IeH Onosiorun

2.3.

Kommnekr
KOJIJIEKIIM I
JIEMOHCTPALIMOHHBII
(mo pa3HBIM TemaMm
Kypca OMOJIOTHN)

Ha3nauenue: neMoHCTpanmoHHOE,

OCHOBA JJIs1 KpEIUICHUS: HAaIU4ue,

HaKJIEMKU C HAUMEHOBAHUEM: HAJIUYUE

He MeHee 10 KouieKuMii U3 NPUBEACHHOTO HIKE
CIIUCKa:

Konnekuus "I'onocemennsie pacteHus"

Komnekuus "Ob6urarenn Mmopckoro qHa"

Konnekuus "Ilaneontonoruueckas”

Komnekuust "IlpencraBurenn OTpsSAOB HAaCEKOMBIX'
KOJIMYECTBO HACEKOMBIX: HE MeHee 4

Komnexmus "IIpumeps! 3alUTHBIX MPUCTIOCOOIEHUH Y
HAceKOMBbIX"

Komnnekuus "TlpucnocoOuTenbHble U3MEHEHHUSI B
KOHEUYHOCTSIX HACEKOMBIX"

Komneknuus "Pa3zBuTne HaCEKOMBIX C HEMOJIHBIM
IIpeBpaLieHueEM"

Komneknus "Pa3zBuTne HaCEKOMBIX C MOJHBIM
IIpeBpaLieHuEM"

Komnexnus "Pa3zsutne nmmenuns"
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Komnekius "Pa3putue 6abouxu”

Komnexmus "PakoBHHBI MOJITFOCKOB"

Komnekius "CemeiicTBa 6abouex"

Komneknus "CemelicTBa KyKoB"

Konnexkmus "Cemena u mioasr"

Komneknus "®opma cOXpaHHOCTH MCKOTTAEMbIX
pacTeHui U )KUBOTHBIX"

Hab6op MaJIEOHTOIOTMUECKUX HaX0JI0K
"I[IpoucxoxaeHue yemoBeka'

KOJIMYECTBO MOJICIICH: He MeHee 14

XUMUI

3.1.

JleMOoHCTpaliMoHHOE
obopynoBaHue

CocraB KOMILIEKTA!

Cronuk nogbeMHubiii Haznauenue: cOopka yueOHbIX
YCTaHOBOK,

pa3mep crosemHuIb: He Meree 200 * 200 MM,
IIJIaBHBIN MTOBEM C TOMOIIBIO BUHTA: HAIUYNE

IITatuB JIEMOHCTPALIMOHHBIN XUMHYECKHIL:
Ha3znauenue: nemoHcTpanus mpuOOpoB U YCTaHOBOK,
OTI0pa, CTEPXKHU, JJANIKU, MY(ThI, KOJbI[a: HATUYHE,
BO3MOXXHOCTb 3aKpEIUICHUSI 2JIEMEHTOB Ha Pa3IMYHOU
BBICOTE: HAIMYUE

Anmapar and  NpPOBENEHUS XHMHUYECKHUX PEaKIMM:
Haznauenue: neMoHcTpalus XMUMUYECKUX PeaKIuii,
MIOTJIOTUTEID N1aPOB U T'a30B: HAJTUYHE,

MaTepuai KoJObl: CTEKIO

HaGop g osnekTposinza  JI€MOHCTPAI[MOHHBIN:
Haznauenue: m3yueHue 3aKOHOB 3JIEKTpOsM3a, cOOpKa
MOJIETH AKKYMYJISTOpA,

€MKOCTb: HaJIM4HeE,

AJIEKTPO/IbI: HATNYKE
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Komruiekt MepHbIX Koa0 Masioro oobema: Haznadyenwue:
JI€MOHCTPAIIMOHHBIE OTIBITHL,

00weM k010: ot 100 Myt 1o 2000 mu,

KOJIMYECTBO K0JI10: He MeHee 10 mmiT.,

MaTepHual Kojo: CTEKIO

Hab6op ¢makonos (250 - 300 mur qyist XpaHeHUs
pacTBOpPOB PEAaKTUBOB).

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

MaTepHual (JIaKOHOB: CTEKIIO

nmpoOKa: HaJIu4ue

[IpubGop IsI ONBITOB MO XHMHH C 3JIEKTPHYCCKHM
TOKOM (J1a00paTOPHBIi)

[Tpubop s WiuTIOCTpaK 3aKOHA COXPAHCHUS MACCHI
BEIIECTB: COCY/

JlangonpTa: HaIM4ueE,

npoOKa: Hajnu4Iue,

THT IpHOOpa: JEMOHCTPAMOHHBIN

JlenutenbHast BOpoHKa: Ha3zHaueHue: pazieneHue IByx
JKHUJIKOCTEH 1O MIIOTHOCTH,

MaTepuai BOPOHKH: CTEKIIO

VYcranoBka 1yt meperoHku BeniecTB: Ha3nauenwe:
JIEMOHCTpAIIMSI OYMCTKH BEIIECTBA, IEPETOHKA,

KOJIOBI, XOJIOMUIBHUK JJIST OXJTKICHUS, AJUTOHK,
npoOKa: Halu4ue,

JUTMHA YCTaHOBKH: He MeHee 550 Mm

[Tpubop st moMydeHHs ra30B: HA3HAYCHHE: TTOJTyYCHHE
ra30B B MJIBIX KOJIMYECTBAX,

COCTaB KOMIUIEKTa: HE MeHee 6 IPeIMETOB

bans komOuHupoBanHas aboparopHas: bans BoasHas:
HaJIM4Yue, KOJIbIla CMEHHBIE C OTBEPCTUSIMH PA3HOTO
TaMeTpa: HaIndue,
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TUTATKA SJICKTPUYSCKAs: HATHINE
dapdopoBast cTynka ¢ mnecTukoMm: Hasnadenuwe: mis
pasMenpyeHuss  KPYNHBIX  (pakmuid — BEImECTB U
MIPUTOTOBJICHHS MTOPOIIKOBBIX CMecei

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

3.2.

Kommiexr
XUMHUYECKUX
PEaKTHUBOB

CocTaB KOMILIEKTA:

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

Ha6op "T'mapokcuapl" (rugpokcua Oapusi, THUAPOKCH]T
KaJusl, TUAPOKCU] KATBIIHS, THIPOKCH]T HATPHS)

Ha6op "Oxcuasl MetamioB" (altOMUHUS OKCHJ, Oapus
okcna, xene3a (III) oxcwma, KambIus OKCHA, MarHus
okcun, meau (1) okcu, TMHKA OKCHT)

HaGop "lllenoyHble W MIETOYHO3EMEIbHBIE METAILIHI"
(JTMTHIA, HATPUH, KATBITUN)

Ha6op "Metaiisl" (anroMUHUH, JKeJIe30, MarHHANA, ME/Ib,
IIUHK, OJIOBO)

Hab6op "lllenounblie U MIET0YHO3EMETBHBIE METAIIIBI"
(uTHi, HATPUI, KATBIIUN)

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

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

Ha6op "Tanorenunsl" (amroMUHHUS XJIOpUI, aMMOHHUS
xjopuna, Oapus xmopun, xene3a (III) xmopun, xamus
Homua, Kanust XJIOPHUI, KalbIUs XJIOPUI, JIUTUS XITOPHU]I,
Maraust xjopua, menu (II) xmopun, Hatpus Opomwun,
HaTpust PTopus, HATPUS XJIOPHU, IUHKA XIJIOPU])

Ha6op "Cynbdatsl, cynbpusl, cyabGUTh" (aTFOMUHUSL
cynbar, ammonus cyibdar, xemnesa (II) cympdwunm,
xene3a (II) cynbdar, 7-mMu BOAHBIA, Kanusg cyibdar,
kobanpra (II) cynedar, maraus cynsdar, meau (I1))

1 mr.

1 mr.
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cynbdar 6e3Bonubiid, Mmenu (II) cynbdar 5-Tu BoIHBIH,
HaTpusi cynbua, HaTpus CyJIbPuUT, HaTpus Cyiabdar,
HATpUs TUAPOCYIb(AT, HUKENIS Cyabdar

HaGop "KapOonarel" (amMMoHMsI KapOOHAT, Kaus
kapbonar, memu (II) kapOoHaT OCHOBHOH, HaTpuUs
KapOOHAaT, HATPUS THAPOKAPOOHAT)

Ha6op "docdatsl. Cunukater" (xamust
MoHOTrHApoopTodocdaT, HATPUS CHIIUKAT 9-TH BOJIHBIH,
HaTpuss ~ oprodocdar  Tpex3aMelIeHHbIH, HaTpUs
muruapodocdar)

Ha6op "Amnerarsl. Pomanunbel. CoemuHeHus xenesa'
(xanus auerat, kamus geppo (II) rexcaumanup, kamus
deppo (III) rekcamumoHwa, Kaauss POJAHUI, HATPHUS
alerar, CBUHIA alleTar)

Hab6op "Coenunenus mapranina" (kanus nepMmaHraHar,
mapranna (IV) oxeun, wapranmma (II) cymbdar,
MapraHia XJopum)

Ha6op "Coenunenuss xpoma" (aMMOHHUSI JIUXpoMar,
KaJaust Auxpomar, kamust xpomaT, xpoma (III) xmopupg
6-TU BOJIHBII)

HaGop "Hwutparsl" (adioMMHHS HUTpaT, aMMOHUS
HUTpAT, Kalusg HUTpaT, Kanblus HuUTpat, meau (II)
HUTpAT, HATPUSI HUTPAT, cepedpa HUTparT)

HaGop  "Wnpuxatopwel"  (JlakMouz,  METHJIOBBIN
OpaH’KeBbIH, peHondraneny)
Hab6op "Kucnoponconepsxamue OpTraHUYECKUE

BemiecTBa" (aLeTOH, TJIMLEPUH, AMSTHIOBBIA 3¢up,
COUPT H-OYTHJIOBBIA, CHOUPT H30aMIJIOBBIM, CHOUPT
M300yTUIIOBBIM, CIMPT STHIOBBIH, (eHois, GpopmaiuH,
STHJIECHTJIUKOJIb, YKCYCHO-3TUIIOBBIN 2uUp)

HaGop "VYrmeBomoponsl" (OeH3uH, rekcaH, HE(Tb,
TOJTYOJI, IUKJIOTECKaH)

HaJeKHaAsA MPAaBOBas MOAACPIKKA

www.consultant.ru

Crpanuna 38 u3 78


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

Pacnopsoxenne Munnpocsemenus Poceun or 12.01.2021 N P-6
"O6 yTBepKICHHH METOANYECKIX PEKOMEHJAIHH [0 CO3AHUIO U (QYHKIIHOHH...

JoxkymenT npenoctasieH KoncynprantlIiroc

Jara coxpanenus: 09.02.2021

Ha6op "Kucnotsl opranuueckue" (xucnora
aMUHOYKCYCHas,  KHUCJIOTa  O€H30WHas,  KHCJIOTa
MacJsiHasl, KUCJI0Ta MYypaBbHMHAsl, KUCJIOTa OJIEMHOBAs,
KHCIIOTa MaJbMUTHHOBAs, KHUCJIOTAa CTeapuHOBas,
KHCJIOTa YKCYCHAasl, KUCJIOTA 111aBeJieBast)

HaGop "YrneBoawsl. Amunbl" (aHWIMH, aHWIWUH
CEPHOKHUCIBIN, JI-TII0K03a, METUIAMUH THUAPOXJIOPHI,
caxaposa)

Komruiekr
3.3. | KOJUIEKIINH
CIIACKa

nu3

Ha3nauenue: 1eMOHCTpaIIOHHOE,

BU/JI YITAKOBKH: KOpOOKa,

OIMCaHME: HAJI4ne

CocTaB KOMILJIEKTA:

Komnexuus "Bomgokua"

Komnekuus "KaMeHHBIH yrosib U IPOAYKTHI €T0
nepepaboTku"

Komnekuus "Metaisl 1 criiaBsl”

Komnnekuus "Munepansl 1 ropHblie mopozst" (49 BuaoB)
Konnekuus "Munepanbable ynoOpeHus"

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

Komnekuus "Tonnuso"

Komnexkuus "HYyryn u cranp"

Komnekuus "Kayuyx"

Konnexkuus "Ulkana tBepgoctu”

HaGops! a1 MoJeupoBaHusl CTPOCHUSI OPraHUYECKUX
BEIIECTB (YUeHUYECKUE) HE MeHee 4 IIT.

4. |®U3UKA

CocTtaB KOMILIEKTa:
[Iratus JE€MOHCTPALIMOHHBIN: Hasnauenue:
MIPOBEACHUE JEMOHCTPALMOHHBIX ONBITOB, OCHOBAaHHUE,

1 mrr.

1 mrr.
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CTEpPXKCHb, JIATIKH, KOJIbIIA, MY(ThI: HATTUYHE

CTOJIUK NOIBEMHBII:

Tun cTonuka: yueOHbI/1ab0paTOpHBIH,

01opa, CTeP>KeHb BUHTOBOM, BUHT PEryJIUPOBOYHBIN:
HaJIn4ue,

(GyHKIMS TOTbeMa U OITYCKaHUS CTOJIMKA: HAIMYNE
HcToYHMK MOCTOSIHHOTO U TMEPEMEHHOI0 HAIPSKEHUS:
Haznauenwe: JInI | MUTaHHS peryJIMpyeMbIM
MEPEMEHHBIM M TIOCTOSTHHBIM TOKOM 3JIEKTPUYECKUX
cXeM,

yacToTa, I'1: 50,

notpebsiemMast MOIIHOCTh, BA: 10

Manometp JKUJIKOCTHOH JIEMOHCTPAITUOHHBIN:
Haznauenue: nns usmepenust nasiaeHus jao 300 mm
BOJSHOTO CTOJIOA BBIIE M HIKE arMoc(epHOro
JTaBJICHUS,

crexisiHHast U-oOpa3Has TpyOka Ha Mo/ICTaBKe:
HaJIM4ue

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

JIBa KAMEPTOHA Ha PE30OHUPYIOLIUX SAIIMKAX: HATUUUE,
PE3MHOBBIA MOJIOTOYEK: HATHYHE

Hacoc BakyymHbIl ¢ 3nekTponpuBoaoM: Haznauenue:
CO3JIaHUE PA3PSDKEHHS] WU M30BITOYHOTO JABJICHUS B
3aMKHYTBIX 00BEMaX,

OTBITBI: KUMEHHWE JKUJKOCTA TIPU  TOHMKEHHOM
JTaBJICHUH, BHEIIIHEE U BHYTPEHHEE JIABJICHUE U JIP.
Tapenka BakyymHas: Ha3HaueHue: aeMOHCTpanus
OMBITOB B 3aMKHYTOM OOBEME C pa3peKEeHHBIM
BO3JIYXOM,

OCHOBaHHME C KpPaHOM, KOJIOKOJ U3 TOJCTOrO CTEKJa,
pe3WHOBas ~ MPOKJIAJKa, DJIEKTPUUECKHH  3BOHOK:
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4.1.

O6opynoBanue s
JIEMOHCTPAILIMOHHBIX
OIIBITOB

HaJIu4ue
Benepxko Apxumena: Ha3nHaueHue: JaeMOHCTpanus
JEUCTBUS >KMJIKOCTH Ha TOTPYKEHHOE B HEE Tel0 U
M3MEPECHHE BEITMYUHBI BHITAIKUBAIOIICH CHIIBI,

BEICPKO, TEJO IMIMHAPUYECKON (HOPMBI, TPY>KUHHBIN
JTUHAMOMETP: HATHYUE

OranuBo BO3aymHoe: Hasnadyenuwe: neMoHcTparus
BOCIJIAMEHEHHUs TOpIOYeld CMecH TIpH €€ OBICTpOM
C)KaTHH,

TOJICTOCTEHHBIN HUJIUHP, MOPIICHb HA METAUTUYECKOM
IITOKE C PYKOSTKOW, TOJCTaBKa Ui IWIHHIpPA:
HaJIM4ue

[Ipubop 1Isi OEeMOHCTpalMK [ABICHHUS B >KUIKOCTHU:
Ha3nauenue: neMOHCTpanusi M3MEHEHUS NaBJICHUS C
rIyOUHON MOTpyKEeHUs,

JaTYMK JABJICHUS, KPOHINTEWH JJIsl KpEeIUICHUS Ha
CTEHKE COCy/la: HaJln4ne

[Tpubop nns aemMoHcTpanuu aTMOCHEPHOTO JABICHUS
(Marnebypreckue HOJTyLIapHs): Ha3nauenue:
JIEMOHCTpPAIHS CHITBI aTMOC(HEPHOTO JaBIICHUS,

JBA  Pa3beMHBIX METAIMUECKUX  MOJYIIapus ¢
MPOYHBIMA PYYKaMH M XOPOIIO MPUILIH(POBAHHBIMHU
KpasiMM, HUMIIEIb C KPAHOM: HaJIU4He,

co3/laBaeMoOe BHYTPH IIApOB BaKyyMMETPHUYECKOE
napienne: He meHee 0,05 MIa,

MaKCHMaJbHOE pa3pblBarolee ycuine: He MeHee 90 H
HaGop Ten paBHoro oOwema: Hasnauenwe: mis
OIIpeJIeJIEHUs] U CPABHEHUS TEIJIOEMKOCTH U MIJIOTHOCTH
Pa3IMYHBIX TBEPBIX MAaTEPHAIIOB,

LHWIMHAPBI U3 PA3TUYHBIX MaTEpPUAIOB: HE MeHee 3 IIT.,
KPIOYKH JUTS TTOJIBEIINBAHUS IIMJIMHIPOB: HATNYNE
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HaGop Tenm paBHoii wmaccel: Hasmauenuwe: s
ONpENEICHUs] M CPAaBHEHMIO IUIOTHOCTH Pa3IMYHBIX
MaTepuaos,

LMAJIUMHAPBI U3 Pa3IMYHbIX MaTEPUAJIOB: HE MEHEe 3 IIIT.,
KPIOYKH IS MOJBEUINBAHUS LIMJIMHIPOB: HAIMYKE
Cocynpl coobmaromuecsi: HaznaueHnue: neMOHCTpanus
OJIMHAKOBOTO  ypPOBHS OJAHOPOJHOW  KUIKOCTH B
COOOMIAIONTUXCS MEXITY COO0M cocynax pasHOU (GOpMBI,
COOOIIAIOITUECS CTEKIIIHHBIE TPYOKU pa3Hoi (popMmbl:
He MeHee 3 IIT.,

MOCTaBKa: HAJIMYUE

Tpyobka Herootona: HasnaueHue: JAeMOHCTpaIus
OJIHOBPEMEHHOCTH  NAJEHUs  pPa3jIM4HbIX Tel B
pa3pexEeHHOM BO3yXe,

(GYHKIUS TOIKITIOYEHHS K BAKYYMHOMY Hacocy:
HaJu4ue,

uiiHa Tpyoku: He menee 80 cm.,

pEe3UHOBBIC TIPOOKH, HUIMIIENb: HAIMYUE,

KOJIMYECTBO TeJ B TpyOKe: He MeHee 3 IIT.

[Tap ITackans: HaznaueHuwe: neMoHCTpauus nepegayu
MPOU3BOJUMOTO Ha KUAKOCTh JIaBJIIEHHUS B 3aMKHYTOM
cocyle, JEMOHCTpalMsi TOAbEeMa SKHIKOCTH TIOJ
JeficTBHEM aTMOC(EPHOTO JaBIECHUS,

METaJUTMYECKUN IUIUHAP C ONpaBaMH, IOPIICHb CO
IITOKOM, TOJbIA METAUNIMYECKHUI 1ap ¢ OTBEPCTUIMMU:
HaJu4ue,

JUITMHA [IWJIMH]Ipa: He MeHee 22 cMm,

JaMeTp IIapa: He MeHee § CM

[lap ¢ xompuom: Ha3HaueHuwe: naeMOHCTpanus
pacIIMpeHHs TBEPIOTO Teja MPU HarpeBaHUH,

MITaTUB, METAITNYECKOE KOJIBIIO C MY TOH, IIap C
LIEMOYKOW: HAJIUYHE,
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JUIMHA IENOYKH: He MeHee 80 MM,

JIMaMeTp 11apa: He MeHee 25 MM

Hunuuapsl cBUHIOBBIE cO cTpyroMm: Haznauenue:
JNEMOHCTpAllUsl ~ B3aUMHOTO  TPUTSIKEHUS — MEXKIY
aToOMaMH TBEPJbIX Tell,

KOJMYECTBO OAMHAKOBBIX LIMJIMHAPOB: HE MEHee 2 IIT.,
Marepuai HWIKHIPOB: CTaJlb U CBUHEI],

KPIOYKH JUIS [TO/IBEIIMBAHUSA: HATUYHE,

CTpYT, HampapJsoas Tpyoka: HaTu4ue

[Ipubop Jlenna: Ha3Hauenwe: I HCCICIOBAHUS
3aBUCUMOCTH HANPABJIEHUS HHAYKUIHOHHOTO TOKa OT
XapakTepa U3MEHEHUsI MAarHUTHOT'O MOTOKa,

CTOMKA C KOPOMBICIIOM: HAJIMYHE,

KOJMYECTBO AJTTOMUHHUEBLIX KOJEI: HE MeHee 2 IIIT.,
MpOPeE3b B OJTHOM M3 KOJICL: HAJTMYUE

Marsut IyrooOpa3HbIit JIEMOHCTPAIIMOHHBIM:
Ha3nauenne: neMoOHCTpamus CBOWCTB IOCTOSHHBIX
MarHuTOB,

TUI MarHWTa: HAMarHWYEHHBIN OPYyCOK,

KOJMYECTBO IIBETOB MarHuTa: HE MeHee 2,

0003HAYCHHE ITOII0OCOB MarHuTa: HAJIMYHE

Maraut mMOJIOCOBOM  JIEMOHCTPAIlMOHHBIN  (Tapa):
Ha3nauenne: neMoOHCTpamusi CBOWCTB MOCTOSHHBIX
MarHuTOB,

TUIT MarHWTa: HAMarHWYEHHBIN OPYCOK
PSIMOJINHEHHOHN (OPMBI,

KOJHWYECTBO IIBETOB MarHuTa: HE MEeHee 2,

0003HaYEHHE TOIIOCOB MAarHUTA: HATMIHE

Ctpenkn MarHuTHele Ha mTatuBax: HasHaueHue:
JIEMOHCTpALMS B3aUMOJECHCTBUS IIOJIOCOB MarHuTOB,
OpHEHTAllMM MarHuTa B MArHUTHOM TIOJIE,
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HaMarHU4YeHHas CTpeJiKa: HaJlu4ue,

KOJIMYECTBO IIBETOB MarHuTa: He MEHee 2,

MO/ICTaBKa: HaJIM4Ke

Ha6op JEMOHCTPALIMOHHBIN "OnexrpocraTuka"
(amekTpockonbl (2 mT.), cyataH (2 ImIT.), MajJodYKa
CTEKJISIHHAS, najoyka  300HUTOBAs, IITAaTUBbI
n3oJupyromue (2 1miT.)

Mammnaa  3nmekTpodopHas WM BBICOKOBOJIBTHBIN
HUCTOYHUK: Haznauenue: TUIS MOJTyYeHUS
AJIEKTPUYECKOTO 3apsia BBICOKOTO TMOTEHIHMANA |
MOJIyYEHUsI UCKPOBOTO pa3psia,

JIMCKM Ha CTOMKAaX: HAJIIMYIHE,

KOJIMYECTBO JICHACHCKNX OaHOK: HEe MEHee 2,
MOJICTaBKa: HAIMYUE

Kommnekt npoBoaos: Jlmuna: He menee 500 Mm - 4 mir.,
250 MM - 4 mr., 100 MM - 8 1IT., HAa3HAYEHHE: I
MOJAKIIIOUEHUSI  JEeMOHCTPALlMOHHBIX  MPUOOPOB  H
o0opy/noBaHUs K HCTOYHUKY TOKa, [UIsl COOpKHU
ANEKTPUUYECKUX IIeTel, BKIIOYasi AIEMEHThl U3 paOOThI
"ITocTOSIHHBIN 31eKTpUYECKUI TOK"

4.2.

O6opynoBanue s
na0opaTOpHBIX padoT
" YUEHHUUECKUX
ombiToB  (Ha  0aze
KOMILICKTOB TUTS

OrD)

[lItaTuB 1abopaTOpHBI ¢ AepKaATEIIMU
BECHI JJIEKTPOHHBIE

MEH3YypKa, rpejaen usmepenus 250 mi
nuHamometp 1 H

nuHamomeTp S H

UUAJTUHAP CTAbHOH, 25 cm3

HWIAHAP aTFOMUHHUEBBIN 25 cM3
UUJTUHAP aTIOMUHUEBBIN 34 cm3
UWIMHJP MIACTUKOBBINA 56 cM3 (17151 U3MEpEeHUsI CUJTBI
Apxumena)

npyxuHa 40 H/m
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npyxuHna 10 H/m

rpy3bl 1o 100 1 (6 1mT.)

rpy3 HaOOPHBII ycTaHaBIMBaeT Maccy ¢ marom 10 r
MepHas JIEHTa, JINHEeKa, TPaHCIOPTUP

OpYCOK C KPIOYKOM U HUTBIO

Hanpapsitomas mHod He MeHee 500 mm. JloJbKHBI
ObITh oOecreueHbl pa3Hble KOI((GUIMEHTHI TPEHUS
OpycKa 0 HanpaBJISOLIEH

CEKYHJOMED 3JIEKTPOHHBIN ¢ JATYMKOM

HaIIpaBJIAOIIAsl CO MIKAIOU

OpYCOK JIepPEBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHON MasITHHUK C TPY30M C ITyCKOBBIM MAarHUTOM U C
BO3MOKHOCTBIO U3MEHEHUS JUTMHBI HUTH

pbryar

OJIOK IIOIBUKHBINA

0JIOK HEIOIBYKHBIN

KaJOpUMETP

TEPMOMETP

MCTOYHMK MHUTAHUS MOCTOSIHHOTO TOKA (BBINPSMHUTENb C
BBIXOJHBIM HampspkeHueM 36 - 42 B unu OaTapelHblit
OJIOK C BO3MOXHOCTBIO PETYJIHUPOBKH BBIXOAHOTO
HaTPSHKCHUS

BOJIETMETp JIByXHpezenbHbli (3 B, 6 B)

amnepMetp aByxmnpeaensusbiil (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
COEMHUTEINBHBIE ITpoBOAa, 20 mT.

KITIOY

Ha0Op POBOJIOYHBIX 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

ONTHYECKAsi CKAMbsI

cnaipg "Monenb npenmera'

OCBETHUTENh

MOJIYLIWJIMHAP C TUITAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop 1ist M3ydeHHs Ta30BBIX 3aKOHOB
Kanunnsipet

Hudpaximonnas pemerka 600 mTpuxos/MMm
Judpakuronnas pemierka 300 mTpuxoB/MM
3epkaio

JlazepHas ykaska

[Tonsponn B pamke

[lenn FOnra

Karymka moTok

biok nuonos

biiok koHzIeHCaTOPOB

Komnac

Marunut

ONEKTPOMarHuT

Onunku KeJe3HbIe B OaHKe

Texnomoruueckas HaIpaBJICHHOCTH

OO0pazoBaTenbHbII
KOHCTPYKTOP TSt
1. |mpakTuku OJIOYHOTO
[IPOrpaMMHUPOBAHUS
c KOMILIEKTOM

PoGotoTexnuueckuii ~ HaOop  mpeaHazHaueH s
W3yYeHHUs OCHOB POOOTOTEXHWKH, JETalled, Y3JIOB W
MEXaHU3MOB, HEOOXOIUMBIX e CO3JIaHUS
POOOTOTEXHUUYECKUX YCTPOMHCTB.

HaGop mnpencraBiser co0oif KOMIUJIEKT CTPYKTYpPHBIX

1 mrr.

1 mrr.
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JaTYUKOB

3JIEMEHTOB, COCIMHUTEIIbHBIX JJIEMEHTOB u
ANEKTPOTEXHUYECKUX KOMIIOHEHTOB.

HaGop mo3Bomsier cobuparh (M HpPOrpaMMHPOBATH
coOupaemMble MOJIENN), U3 FIEMEHTOB, BXOJSIIUX B €ro
COCTaB, MOJICNIM MEXAaTPOHHBIX M POOOTOTEXHUYECKHX
YCTPOMCTB C aBTOMAaTHU3UPOBAHHBIM YIPABICHHEM, B
TOM YHUCJIE€ Ha KOJIECHOM XOJdY, a TaKXKE€ KOHCTPYKIHUH,
OCHOBaHHBIX Ha MCIOJIb30BaHUU Mepeaay (B TOM YHUCIe
YEepBSAYHBIX U 3y0UaThIX), @ TAKIKE PHIYArOB.
CBETOJUOJHBI  MaTpUYHBIM  Jgucruied ¢ Oenoi
MOJICBETKON Ha KOHTPOJLIEpe

KomnmgecTBo mopToB BBOa/BRIBOIAa HA KOHTPOJUIEPE HE
MeHee 6

KonuuecTBo KHOTIOK HE MeHee 4

OO0111e€e KOJIMIECTBO DJIEMEHTOB: HE MeHee 520 1T, B
TOM YHCIIE:

1) mporpammupyemblii OJOK yIpaBieHUs, KOTOPBIN
MOJKET paboTaTh aBTOHOMHO H B IOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) DaT4YHK CUITBI

4) naTuuK paccTOSHUS

5) naT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTukoBblE CTPYKTYpHBIE AJIEMEHTHI, BKJIIOUas
nepQopupoOBaHHBIE DIIEMEHTHI: OalKU, KyOUKH, OCH U
BaJIbl, COCAMHHUTEILHBIC DJIEMEHTHI K OCSIM, IIECTCPHH,
MpelHa3HauYeHHbIe [UIsl  CO3/IaHUS  YEPBSIYHBIX W
3yO4YaThIX Tepeaad, COCAUHHUTCIBHBIC W KPEIEeKHBIC
AJIEMEHTHI,

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

OO6pazoBaTenbHBIN
Ha0oOp MO MEXaHUKe,
MCXAaTPOHHUKE u
pPOOOTOTEXHUKE

KoMIIeKT 171st u3ydeHus: OCHOB 3JIEKTPOHUKH U
POOOTOTEXHHUKHU

HaGop momxeH ObITh TpeaHA3HAYCH MJIS MPOBEACHHUS
y4eOHBIX 3aHATHI MO AJNEKTPOHUKE U CXEMOTEXHUKE C
IENbI0  W3Yy4eHUs  Haumbojee  pachpoCTpaHEHHOM
3JIEMEHTHOH 0asml, MPUMEHSIEMON IUIA
WHXCHEPHO-TEXHHMYECKOTO TBOPYECTBA YUAIUXCA H
pazpaboTku yueOHBIX Mojeneid pobotoB. Habop
JOJDKCH TIO3BOJIATH yJalllUMCS Ha IPAKTUKE OCBOWTH
OCHOBHBIE TEXHOJIOTUHU MPOEKTUPOBAHUS
POOOTOTEXHHUECKUX KOMIUIEKCOB Ha MPUMEpPEe YICOHBIX
Mozenel poOOTOB, a TakkKe H3YyYUTh OCHOBHBIC
TEXHUYECKHE PEIICHHS B 00JIACTH KHOCPHETHUYECKUX
BCTPAMBAEMbIX CHCTEM.

B cocraB kommiekTa JOJDK€H BXOOUTH  Habop
KOHCTPYKTUBHBIX JJIEMEHTOB JUIsi COOpKM Makera
MaHMITYJIIUOHHOTO po00Ta, KOMIUIEKT METAJUINYECKUX
KOHCTPYKTUBHBIX JJIEMEHTOB JUIsi COOpKM Makera
MOOMIJIBHOTO po0OTa U T.1I.

B cocraB kommiiekra BXOOUT HAOOp AIIEKTPOHHBIX
KOMIIOHEHTOB [UISl M3YYEHHS OCHOB DJJIEKTPOHUKU H
CXEMOTEXHHUKHM, a TaKXe KOMIUIEKT NpPUBOJOB U
JaTYUKOB  Pa3IMYHOrO  TUNA Uil pa3paboTKu
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocraB KOMILIEKTa [OJKHO BXOJIUTH: MOTOPBHI C
SHKOJIEPOM - HE MEHee 2 WIT, CEPBOIPHUBOJ OOJBIION -
HE MeHee 4 1T, CEpBONPHUBOJ MAJIbI - HE MEHee 2 1T,
uH(ppakpacHbI  JaTYUK - HE MeHee 3 T,
yIBTPa3ByKOBOM [JaT4YMK - HE MeHee 3 MT, JaT4UK
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TEeMIIepaTyphl - HE MeHee | T, JaTYMK OCBEIICHHOCTH -
He MeHee | T, HAOOp AIEKTPOHHBIX KOMIIOHEHTOB
(pe3rcTopbl, KOHJICHCATOPBI, CBETOAMOJBI PA3IIUMIHOTO
HOMHHAJA), KOMIUIEKT IPOBOJOB s OECcrnaeqHoro
MPOTOTUITHPOBAHUS, miara OecraeyHOTrO
OPOTOTUIMPOBAHMS,  AKKyMYJSATOp HM  3apsgHOe
YCTPOMCTBO.

B COCTaB KOMILJIEKTa JTOJKEH BXOJHUTh
MIPOrpaMMUPYEMbId KOHTPOJLIEP, IPOrPAMMHUPYEMBIN B
cpene Arduino IDE wnm aHaJIOTMYHBIX CBOOOIHO
pacpocTpaHsaeMbIX cpenax pa3paboTKu.
[IporpamMmmMupyemblii KOHTpOJUIEp JOJDKEH 00J1aaTh
MOpTaMu sl TIOJIKIIFOUEHUSI HU(POBBIX U aHAJIOTOBBIX
ycrpoiicts, untepdericamu TTL, USART, I2C, SPI,
Ethernet, Bluetooth nmimn WiFi.

B cocraB kommiekTta JODKEH BXOAUTH MOIYJb
TEXHHUYECKOTO  3pEeHHs, MPeICTaBIAIomMi  coboit
BBIYMCIIUTENILHOE  YCTPOMCTBO  CO  BCTPOCHHBIM
MHUKpOTIPOIIECCOpPOM (KON-BO slep - He MeHee 4 miT,
yactota 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 - ne menee 2592 x 1944 en.) u
ONTUYECKON cucTeMoil. MoaysIb TEXHUYECKOTO 3pEHUs
JOJKeH 007agaTh COBMECTHUMOCTBIO C Pa3IMYHBIMH
MPOTPaMMHUPYEMBIMA  KOHTPOJUIEpAMU € TTOMOIIIBIO
untepdeiicos - TTL, UART, I2C, SPI, Ethernet.
Moaynb  TEXHHUYECKOTO 3pEHHsS] JIODKEH HUMETh
BCTPOEGHHOE TIPOTpaMMHOE oOOecreueHne Ha OCHOBE
OonepanvoOHHON cucteMbl  Linux, IIO3BOJISIIOIIEE
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OCYIIECTBISITh ~ HACTPOWKY CHCTEMBl  MAlIMHHOTO
oOyueHusi MapaMeTpoB HEUPOHHBIX CeTe A
OoOHapyKeHHsI 0OBEKTOB, ONpPECIICHHUS UX MapaMeTpPOB
U JanbHEHIIeH nIeHTU(PUKALINHN.

KoMmriekt  mommkeH — oOecrneyuBaTh  BO3MOXKHOCTH
U3Y4YEHHUS] OCHOB pa3pabOTKW MPOTrPaMMHBIX |
anmapaTHBIX  KOMIUIGKCOB  WMHXXEHEPHBIX  CHUCTEM,
pemenuii B cdepe "HMHTepHer Bemei", a Takke
pelieHui B 00nacTu poOOTOTEXHUKH, UCKYCCTBEHHOTO
WHTEJUICKTa ¥ MAIIUHHOTO OOYYCHHUS.

KommerotepHoe o0opynoBanue

1 |HoytOyx

®dopm-PakTop: HOYTOYK;

Kectkas, HeoTKIIIOYaeMas KJIaBUaTypa: HAIUIKE;
Pycckas packnagka KjiaBuaTypbl: HATUYUE;
Juaronans skpaHa: He MeHee 15,6 noiMoB;
Paspemenne skpana: e menee 1920 x 1080 nukceneit;
KonuuecTBo siaep mpoiieccopa: He MeHee 4;
KonunuecTBO NOTOKOB: HE MeHee §;

bazoBas TakToBast uactoTa mpoieccopa: He MeHee |
[T

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

Komi-namsarts nporeccopa: He Mmenee 6 MoOaiir;
O0beM ycTaHOBJICHHOH ONepaTUBHON NMaMSTH: HE
MeHee 8 ['0aliT;

O06beM noaaepKUBaeMO OnepaTUBHON MaMsITH (A5
BO3MOKHOCTH paclIpeHusi): He MeHee 24 ['0aiir;
O0mnem Hakomnurens SSD: He menee 240 I'0aiit;
Bpewms aBToHOMHOI paboThl OT OaTapeun: HE MeHee 6
4acoB;
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oonee 1,8 kr;

MCHEC TPEX CBO6OI[HI:IX;

Web-kamepa: HaMuue;

HaJIn4uc.

Manunynstop "Mblb": HaJIUYKE;
IIpenycraHoBieHHas ONEpalMOHHAs CUCTEMA C
rpadUUecKuM MOJIb30BATEILCKUM HHTEpPEricoM,
obecneynBaromas paboTy pacpoCTpaHEHHBIX
00pa3oBaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHINA:

Bec HOyTOYKa C YCTaHOBJIEHHBIM aKKyMYJIATOPOM: HE
Buemmnnit uarepdeiic USB cranaapra ne Huxe 3.0: He

Buemnnii uarepdeiic LAN (ucnonb3oBanue
MEPEXOTHUKOB HE MPEyCMOTPEHO): HAJTNIUE;
Hannune monyneii u uarepdeicoB (MCONb30BaHUE
MepEX0IHUKOB He npeaycmorpeno): VGA, HDMI;
becnipoBognas cBsa3p Wi-Fi: Hanuume ¢ moaaepxkon
cranzapta IEEE 802.11n unu coBpeMeHHee;

Moy (mpuHTED, | LIBETHOCTD: YepHO-OembIi;
CKaHep, KOIup) TexHosorNA nevyaru: nazepHas

1200 Touexk;

Tun ycrpoiictBa: MOV (pynkunu nevaru,
KOIIMPOBAHHUsI, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;

MaxkcuManbpHOE paspemeHue neuatu: He MeHee 1200 x

Wntepoeiicsr: Wi-Fi, Ethernet (RJ-45), USB.
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NMPO®UIbHbIA KOMMJIEKT OBOPYOOBAHUSA

Taomauua N 2

yxe geM ot 0 1o 180000 nk

Hatuuk pH ¢ nuanazonom uzMepeHust He yxe yeM oT 0
1o 14 pH

JlaTuuk Temneparypsl ¢ Juana3oHOM U3MEPEHMSI HE

HaumenoBanue Kpartkue npuMepHble TEXHUYECKUE XapaKTEPUCTUKU KonngectBo KomnuuectBo
o0opynoBaHus SMHUILL JUTS eIMHUIL JUIS
PO UIBHOTO PO UIBHOTO
KOMILJIEKTa KOMILJIEKTa
(o6meoOpazoBare | (MaTOKOMILIEKT
JbHbIE HbIE
OpraHusanuu, He | o0uieoopasoBar
SBJIIOLINECS eJIbHBIE
MaJIOKOMIUIEKTH | OpraHu3alun),
BIM), €. U3M. ell. U3M.
BA30BAS (OBA3ATEJIBHAS HACTD)
EcTtecTBeHHO-Hay4YHast HAIIPaBJIEHHOCTb
ObecrieunBaeT BBIIIOJIHEHUE JIA0OPATOPHBIX paboOT Ha
ypOKax Mo OHOJIOTUM B OCHOBHOM ILIKOJIE U
IIPOEKTHO-HUCCIIE0BATENbCKON NEATEIbHOCTH
y4aIuxcsl.
Hudposas Kommrekranus: becipoBoaHOM MyJIbTUAATYUK 110
nabopaTopusl 1o OMO0JIOTUH C 6-10 BCTPOCHHBIMU JaTYMKAMMU: 3 e 2w
OuoI0ruu JlaTuuk BaxXHOCTH ¢ quana3zoHoM uzmepenus 0...100% ' '
(yuenuueckas) JlaT4MK OCBEIEHHOCTH € AUANa30HOM U3MEPEHUS HE
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yxke yem oT -20 1o +140 C

JlaTuuk 3MEeKTPONPOBOAUMOCTH C AUANIa30HAMU
n3mepenus He yxxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTuuk Temneparypbl OKpYyKaroLeil cpebl C
JIMarna3oHoOM U3MEpEeHUst He yxke ueM oT -20 mo +40
Axceccyapbl:

Ka6ens USB coennHuTenbHbBIN

3apsigHoe yerpoicTBo ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCITyaTanuu udpoBoit
nabopaTtopuu

[udposas Buaeokamepa ¢ METAITUNYECKUM IITATHBOM,
paspemienue He meHee 0,3 Mnukc

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 30 pador
YnakoBka

Hanuuue pycckos3pMHOTO caiiTa NOAIEPKKU, HATNYHE
BHUJICOPOJIMKOB.

Hudposas
nabopaTopusl 1o

XUMUU
(yuenuueckas)

ObecrieunBaeT BBIIOJIHEHUE J1a0OPATOPHBIX padOT MO
XMMHH Ha ypOKax B OCHOBHOM ILIKOJIE U
IIPOEKTHO-HUCCIIEA0BATENbCKON e TEIIbHOCTH
y4aluxcsl.

Komimiekranus:

becripoBoHON MyJIBTUAATUUK 10 XUMUH C 4-Ms
BCTPOCHHBIMU JaTYHUKAMMU:

Jatuuk pH ¢ nnana3oHoM nsmepeHus He yxe yem ot 0
1o 14 pH

JlaTuuk BBHICOKOW TeMIEpaTyphl (TEpMONApHBIN) ¢
JIMana3oHoM u3MepeHust He yxe ueM oT -100 1o +900 C
JlaTyuk 3IEeKTPONpPOBOAUMOCTH C AUANa30HAMU
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n3mepenus He yxxe 4yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTuMk TemuepaTypsl INIATUHOBBIN C IHANA30HOM
u3MepeHus He yxke uem ot -30 go +120 C
OTtnenbHbIE JATYUKU:

JlaTark onTHYeCKOM INIOTHOCTH 525 HM
Axceccyapbl:

Ka6ens USB coennHuTenbHbBIN

3apsigHoe yerpoicTBo ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCITyaTanuu udpoBoit
nabopaTtopuu

Ha6op nabopaTopHoii OCHaCTKH

[Tporpammuoe obecnieueHme

Metoauueckue pekomenaanuu He menee 40 padot
Hannune pyccKosi3pIMHOTO caiiTa NoAAEePKKU
Hanuuue Buaeopoankos.

Hudposas
naboparopust 1o

¢buznke
(yueHmnueckas)

OObecnieurBaeT BHIMIOJHEHUE SKCIIEPUMEHTOB 110 TEMaM
Kypca QpU3UKH.

Komiekranus:

BbecripoBoHOM MyIbTHAATYUK TTO PU3UKE C 6-F0
BCTPOCHHBIMH JTATYHKAMH:

[udpoBoii JaTUYnK TEMIEPaTyphl ¢ JUATA30HOM
u3MepeHus He yxxe 4em ot -20 o 120 C

[udpooii gaTunk aOCOIIOTHOTO JABICHHUS C
Jana3oHoM u3Mepenus He yxxe ueM oT 0 go 500 klla
JlaTauk MarHUTHOTO TIOJIS C TMANIa30HOM M3MEpPEHUS He
yxke ueM oT -80 1o 80 mTn

JlaTauk HaNpsDKEHUS ¢ Mara30HaMu U3MEPCHHS HEe
yke ueM ot -2 10 +2 B; ot -5 1o +5 B; ot -10 10 +10 B;
or-15n10+15B
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JlaTunk ToKa He yxe yem ot -1 10 +1 A

HaTLII/IK AKCCIICPOMETP C IMOKa3aTCIAMHU HC MCHEC YCM!

+/-2¢g +/-4g+-8¢g

OtnenbHbBIE YCTPOUCTBA:

USB ocuumnorpad He MmeHee 2 kanana, +/- 100 B
AKceccyaphl:

Kabens USB coequHUTENBHBIM

3apsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy
KoHcTpyKTOp M1 TPOBEIEHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOJCTBO 10 3KCILTyaTanuu udpoBoi
nabopaTtopuu

[IporpamMmMHoe obecrieueHue

Meroanueckue pexkomenaamnuu (40 pador)
Hanunuue pycckosi3pIuHOTO caifTa MOIIep KU
Hannune Buaeopoankos.

KommerotepHoe obopynoBanue

4. |HoytOyx

®opm-pakTop: HOYTOYK;

XKecrtkas, HeoTKIIFOUaeMast KJIaBuaTypa: HaInIne;
Pycckas packiajika KilaBuaTypbl: HaJIM4ue,
JluaroHans skpaHa: He MeHee 15,6 noiMoB;

Pa3pemenue skpana: He MeHee 1920 x 1080 nukceneii;

KonuuecTBo siaep mpoiieccopa: He MeHee 4;
KonunuecTBO NOTOKOB: HE MeHee §;

bazoBas TakToBas yactoTa mporeccopa: He MmeHee |
[T

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

Koami-mamsartse mporieccopa: He Mmenee 6 MoOaiir;
OO0beM yCcTaHOBJICHHOH ONepaTUBHON MaMSTH: HE
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MeHee 8 ['0aiit;

O0BeM NoIIEeP)KUBAEMO OTIEpAaTUBHON NTaMATH (11
BO3MOXXHOCTH pacIIMpeHusi): He MeHee 24 ['0aiir;
O0nem Hakonutelasa SSD: He menee 240 ["0aiiT;
Bpemst aBToHOMHO# paboTHI OT OaTapeu: HE MeHee 6
4acoB;

Bec HOyTOYKA ¢ yCTaHOBJICHHBIM aKKyMYJISITOPOM: HE
oonee 1,8 kr;

Buemnuit unrepdeiic USB crannapra ne Hike 3.0: He
MEHEEe TpeX CBOOOIHBIX;

Buemrnawnii uatepdeiic LAN (ucnons3oBaHue
MEPEXOTHUKOB HE MPEAYCMOTPEHO): HATUYHE;
Hannuue monyneit u uarepdeiicoB (MCoNb30BaHNE
MEepEXOIHUKOB He npeaycmorpeno): VGA, HDMI;
becnipoBognas cBsa3p Wi-Fi: Hanuume ¢ moaaepxkon
cranzapta IEEE 802.11n unu coBpeMeHHee;
Web-kamepa: Hannuue;

Manunynstop "Mbllb": HaIUYKE;
[IpenycraHoBneHHas onepalMoHHasi CUCTEMA C
rpaduyecKuM MOJIb30BaTEIbCKUM HHTEP(ENCOM,
obecnieunBaroIas paboTy pacpoCTPaHEHHBIX
00pa3oBaTeNbHBIX U O0MIECUCTEMHBIX TTPHIIOKEHUI:
HaJu4ue.

MOV (mipunrep,
CKaHep, KOIup)

Tun yctpoiictBa: MOV (pyHkuuu nevaru,
KOIIMPOBAHHUsI, CKAHUPOBAHUS);

®opmar Oymaru: He MeHee A4;

[IBeTHOCTD: YepHO-OETBI;

TexHosorys nevyaru: Ja3epHas

MakcumanbsHoOe pa3penieHue nedatu: He meHee 1200 x
1200 Touexk;

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

1 .

1 .
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JOITOJIHUTEJIBHOE OBOPYIOBAHUE

EcrecTBeHHO-Hay4Has HAIPaBIECHHOCTD

OOecnieunBaeT BHINOIHEHUE Ta00PATOPHBIX PadOT HA
ypOKax 1Mo OMOJOTHH B OCHOBHOM HIKOJIE U
IIPOEKTHO-UCCIIEA0BATENBCKON EATEIIBHOCTH
yUaIuXcs.

Kommiekranus: becripoBoaHONW MyJIBTUIATYUK 110
OHOJIOTHH C 6-10 BCTPOCHHBIMU JaTYHMKAMU:

JaTunk BnaxkxHocTH ¢ quanazonom usmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AHAMa30HOM U3MEPEHUS He
yxxe yem ot 0 7o 180000 1k

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

JlaTuuk Temneparypsl ¢ [Uana3oHOM U3MEpEeHHUsI He
udposas yxe ueM oT -20 1o +140 C

nabopaTopusl 1o JlaT4MK 37eKTPONPOBOAUMOCTH C JUANa30HaMH
Onosoruu m3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 10
(yueHunueckas) 2000 mxCwm; ot 0 10 20000 MKCMm

JlaTuuk TeMIiepaTtypsl OKpYKarOUIEnH Cpeibl C
JIMana3oHOM U3MEpPEHHUs He yxke ueM oT -20 1o +40
AKceccyapsl:

Ka6ens USB coequHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCITyaTauuu uppoBoit
naGopaTtopuu

[udposas BumeokaMepa ¢ METAUTUHIECKAM I TATHBOM,
paspeuenue He meHee 0,3 Mnukc

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot
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YnakoBska
Hanuume pycckos3pIdHOTO caiTa MOAIECPKKH, HATHINUE
BHUJICOPOJIUKOB.

udposas
nabopaTopusl 1o

XMMUH
(yueHunueckas)

OOecnieunBaeT BHINOIHEHUE TA00PATOPHBIX PadOT O
XUMHH Ha ypOKax B OCHOBHOM IIKOJIE U
IIPOEKTHO-UCCIIEA0BATENBCKON EATEIILHOCTH
yUaIuXcs.

Kommrekranus:

BbecripoBoHOM MyIBTUAATYUK 110 XUMUU C 4-MsI
BCTPOEHHBIMU JaTYUKAMMU:

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

JlaTuuk BBHICOKOU TeMIepaTypsl (TEpMOIIApHBIii) ¢
rana3zoHoM u3MepeHust He yxke ueM ot -100 o +900 C
JlaTuuk 3IEeKTPONPOBOAUMOCTH C AUANAa30HAMU
n3mepenus He yxxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTuMk TemmnepaTypsl INIATUHOBBIN C THANAa30HOM
n3MepeHus He yxxe yem ot -30 1o +120 C
OTtnenpHbIE JATUYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM
AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ Kabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu HU(ppoBoi
naboparopuu

Hab6op nabopaTtopHoii OcCHacTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 40 padot
Hannune pycckosi3pIMHOTO cailTa MOAAECPKKU
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Hannune Buaeopoaukos.

Hudposas
nabopaTopwst 1Mo

¢buznke
(yuenuueckas)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB IO TEMaM

Kypca (pU3HKH.

Kommnekranus:

becnipoBoHOM MYIBTHAATYHK TTO (PUHKE C 6-10
BCTPOCHHBIMH JTATYUKAMHU:

Hudpooii gaTuuk TeMnepaTypsl ¢ JUarnazoHOM
nu3MepeHus He yxxe yem ot -20 1o 120 C

udpoBoii gaTunk aOCOIIOTHOTO JABICHHUS C
Juana3oHoM u3Mepenus e yxxe ueM ot 0 go 500 klla

HaT‘{I/IK MAarduTHOTO IIOJIA € AUalla30HOM U3MCPCHUS HE

yxke yem oT -80 1o 80 mTn
JlaTdauk HaNpsDKeHUs ¢ AUana3oHaMy H3MEpEHUs He

yxe 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 10 +1 A

JlaTuuk akcenepoMeTp ¢ ToKa3aTeNIIMU HE MEHEe YeM:
+/-2g +/-4g+/-8¢g

OTtnenpHBIE YCTPOUCTBA:

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

Kabens USB coenuHUTENbHBIN

3apsgHOe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
KoHncTpykTop A mpoBeeHus: IKCIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uppoBoit
naboparopuu

ITporpammHoe oOecnieueHue

Meroanueckue pexomeraanuu (40 pador)
Hanuuue pycckosI3pIUHOTO caiTa MOIAePKKU
Hanuuue Buaeopoamkos.

1 mr.

1 mr.
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udposas
nabopaTopusl 1o

4. | dusnonoruu
(mpounbHBII
YpOBEHbB)

OObecnieunBaeT MPOBEACHNE HCCIIEIOBAHUS IO
(YHKIIMOHUPOBAHHIO YEJIOBEYECKOTO OpraHu3Ma.
Kommiekranus: becipoBoaHONW MyJIBTUIATYUK 110
¢dbu3nonoruu ¢ 5-10 BCTPOCHHBIMH JJaTYMKaMu: JlaTunk
aprepuansHoro gasiaeHus (0...250 mm prt. CT.)

JlaTuuk mynbca ¢ 1Mana3oHOM U3MEpPEHUs He Y)Ke YeM
ot 30 o 200 yn/muH

JlaTuuk TeMmneparypsl Teja ¢ Juana3oHoM U3MEpPEeHHs
He yxe yeM oT +25 no +40 C

JIaTYMK 4acTOTHI ABIXaHUs C AUANa30HOM H3MEPEHHS HE
yke uem oT 0 10 100 nukinoB/MuH

JlaT4uK YCKOpEHHS ¢ TIOKa3aTesiMu +/- 2 g; +/- 4 g; +/-
8g

OTtnenpHBIE yCTPOMCTBA:

Hatuuk OKI' ¢ nnana3oHoOM U3MeEpeHus He yKe YeM OT
-300 1o +300 MB)

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

JlaT4uK cuoMep ¢ TUarna3oHOM U3MEPEHUs He yKe ueM
or-40 o 40 H

JIaT4MK OCBEIEHHOCTH € AMANIa30HOM MU3MEPEHUS He
yxxe yem ot 0 7o 180000 nk

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsHOoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy
KoHcTpykTOp 17151 TpOBECHHS SKCIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10 3KCITyaTauuu udpoBoit
nabopaTtopuu

[IporpamMmmMHoe obecrieueHue

Metoaunueckue pekoMeHaanuu He Mmeree 20 pabot
Hannune pycckosi3pIMHOTO caiiTa MOAAEPKKU
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Hannune Buaeopoaukos.

udposas
5. |mabopatopus 1o

9KOJIOTHH

ObecrieuynBaeT MPOBEACHUE YUCOHOTO IKOJIOTHUECKOTO
MOHHUTOPHHIa HHCTPYMEHTaIbHBIMU MeTogamu. Habop
IIPUMEHSIETCA [TPU U3YyYEHUH SKOJIOTUH, OMOJI0TUH,
XUMHH, Teorpaduu u IpupoI0OBEACHUS, a TAKXKE IS
UHIUBUAYAIBHBIX UCCIIEI0BAHUS U IPOEKTHON
JEeSITeIbHOCTH IKOJIbHUKOB.

Kommiekranus: becripoBoaHONW MyJIBTUIATYUK 110
HKOJIOTHYECKOMY MOHUTOPHHTY C 8-10 BCTPOCHHBIMHU
JaTYNKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

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

JlaTuuk BiaaxHocTH ¢ quana3zonoM udmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AUAa30HOM U3MEPEHUS He
yxke ueM ot 0 go 180000 1k

JlaTuuk Temneparypsl ¢ Juana3oHOM U3MEpEHUsI He
yxke yeM oT -20 no +140 C

JlaTuuk 3EeKTPONpPOBOAUMOCTH € AMANIA30HAMU
n3mepenus He yxxe 4yem ot 0 1o 200 MxCwm; ot 0 1o
2000 mxCwm; ot 0 10 20000 MKCM

JlaT4Mk TeMIepaTypbl OKpYyXKarolen Cpelbl ¢
JTMana30HOM U3MepeHust He yxe ueM oT -20 mo +50 C
OtnenpHBIE JATUNKHU:

JlaTyuk 3ByKa ¢ GyHKLIMEH HHTETpUPOBAHUS C
JIMaa3o0HOM U3MEpPEHHUs 4acToT He MeHee yeM oT S50 I’
1o 8 kl'm;

JlaTuuk BIaXKHOCTH MOYBBI C AUANIa30HOM U3MEPEHUS
He yxe ueM oT 0 10 50%

JlaTuuk Kuciopoja ¢ Auana3oHoM usmepenus ot 0 1o

1 mr.

1 mr.
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100%

JlaTauk onTHYeCKOM IIOTHOCTH 525 HM

JaTtunk ontudeckoit motHocT 470 HM

JlaTuuk TypOUIUMETp C JUAa30HOM U3MEPEHUS He
yxke ueM oT 0 1o 200 NTU

JlaTuuk OKMCH yriiepoja ¢ uana3oHOM U3MEPEHHs He
yxke yem ot 0 1o 1000 ppm

AKceccyaphl:

Ka6ens USB coeaunuTenbHsblii (2 mrT.)

3apsimHOE yCTpOCcTBO ¢ KabemeM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

CrepskeHb Ui 3aKpeTICHUs 1aTYMKOB B IITATUBE
Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoit
nabopaTtopuu

[IporpamMmMHoe obecrieueHue

Metoanyeckue pekoMeHaanuu ve menee 20 padot
YnakoBka

Hanuuue pycckos3pMHOTO caiiTa NOAIEPKKU, HATNYHE
BHUJICOPOJIMKOB.

Muxkpockon
udpoBoit

Tun Mukpockona: OMoIOrHYecKuit

Hacanka MUKpOcKoIa: MOHOKYJIIpHast
Haznauenwue: nabopatopHsblii

MeTto[ uccieJoBaHus: CBETIIOE M10JIE
Matepuran ONTUKU: ONTUYECKOE CTEKIIO
YBennueHnne MUKpocKkona, kpat: 64 - 1280
Oxynsaper: WF16x

O6mbextuBsl: 4x, 10X, 40xs (MOANPY>KUHEHHBIN)
PeBonbBepHas TosioBKa: Ha 3 00BEKTUBA

Tun noacBeTKu: 3epKao Win CBETOIUO
Pacniono)xeHne noICBETKN: BEPXHSISI U HUKHSISA
Marepuan kopmnyca: MeTail
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[IpeamerHsrii cronuk, MM: 90
Ucroynuk nuranus: 220 B/50 '
Yucno Meranukceneii: 1

Ha6op OI'D o
XUMHHU

B nabop BxoasT Becsl 1abopaTtopHbie deKTpoHHbIe 200
I, CHMPTOBKa JabopaTopHas, BOPOHKA KOHUYECKas,
nayiouka cTekysiHHas, nmpooupka [1X-14 (10 mryk),
CTakaH BbICOKMI ¢ HocukoM BH-50 ¢ meTkoit (2
HITYKH), HUJIMHAP U3MEPUTENbHBIN 2-50-2
(CTeKJISIHHBIHM, C MPUTEPTOMN KPBIILIKOI), INITATUB VIS
npobupok Ha 10 rHe3, 3aKuM TPOOUPOIHBIH,
mmnarenb-ioxeuka (3 mryku), Habop (IaKOHOB IS
XpaHEeHUs PaCTBOPOB U peakTUBOB (00beM ¢rakona 100
MJI - 5 KOMIUJIEKTOB 1O 6 MTYK, 00beM ¢uiakona 30 mi -
10 xOMIUIEKTOB 10 6 MITYK), IUIUHAP U3MEPUTEIbHBIN
¢ HocukoM 1-500 (2 mTyku), ctakad Beicokuid 500 mi
(3 wTykn), HAOOP epiIeii IUIst MBIThS IOCY B (€pII JJIst
MBIThSl IPOOUPOK - 3 IITYKH, €pIll AJISt MBIThS KOJIO - 3
LITYKH), Xanat 6enblil X/0 (2 WTyKH), nepyaTku
PE3UHOBbIE XMMUYECKHE CTOMKHE (2 IITYKN), OUKH
3amuTHbIe, GUIbTphl OymMaxkHbie (100 mTyK), roprouee
s criupTtoBok (0,33 ).

B coctaB Habop BXOJAT peaKkTUBbI: AJIFOMUHMM, Kee30,
COJISIHAsA KUCIIOTa, METUIIOpaHXk, (peHondranent,
aMMHaK, IepoOKCU BOJOpOJia, HUTpAT cepedpa u
JpyTHUe; B 00LIeH CI0XXHOCTHU - 44 pa3InYHbIX BEILECTB,
HCIOJIb3YEMBIX /ISl COCTABIIEHUS KOMILIEKTOB
PEaKTUBOB MPHU MPOBEICHUH SK3aMEHAIIMOHHBIX
9KCIIEPUMEHTOB 10 KYpCY IIKOJbHON XUMUH.

VYuebHas
nabopaTopusl 1Mo

B cocraB Bxogsr:
Cencop Tun 1 He menee 1 mrT., obecneunBaer

1 mrr.

1 mrr.
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HEUPOTEXHOJIOTHUH

BO3MO>XHOCTb PETMCTPALIMU CUTHAJIA AIEKTPUYECKON
AKTUBHOCTH MBIIII] (3JIEKTpOMUOTpaMMbl, DMI').
Perucrpanus n0o1KHa OCyIIECTBISAETCSI HEUHBA3UBHO,
CYXUMH 3JIEKTPOJIAMH.

B03MOXHOCTBIO KpEIUIEHHSI K pYKE U€JI0BEKa, YTO
JOJKHO J1aBaTh BO3MOXHOCTb PErUCTPUPOBATH
ANEKTPUYECKYIO AKTUBHOCTHU MBILIIBI B 00JIACTH, HAJ|
KOTOpPOU pacnoiiaraercst KperieHue. [lpu HanpsbxkeHun
MBIIIIBI JOJIKHA ObITh 0OecIiedeHa BO3MOKHOCTh
HaOJIOACHNUS ITYYHOCTH CUTHAJIA (T.€. IPUCYTCTBUE
OMI'), npu paccnabieHUN MBIIIIIBI - €€ OTCYTCTBHE.
Cencop Tun 2 ne menee 1 mt., odecrieynBaer
BO3MOKHOCTb PETUCTPALlMU CUTHAJIA
dotomneru3morpammel (PIIIY) onmrrueckum myreM, 3a
CYET U3MEHEHHUS OTPAXKEHHOT'O OT KPOBEHOCHBIX
COCY/IOB CB€Ta, 00bEM KOTOPBIX U3MEHSAETCS 0]
BO3/IEUCTBUEM NYJIbCOBOM BOHBIL. CEHCOp AOKEH
ObITh 00ECTIeueH BO3MOKHOCTBIO KPETIIEHUS K
MOYILIEYKE NaJIbIIA YEIOBEKA.

Cencop Tun 3 He menee 1 miT., o0ecrieynBaeT
BO3MO>XHOCTB: PETUCTPALlUU CUTHAIA
anextpokapanorpammsl (OKI') He ”HBa3UBHBIM
CII0CO00M;

peructpauud I, II u Il oTBeneHMIt; MOAKIIOYEHUS
ANEKTPOIOB K CEHCOPY € MOMOULIBIO COEAUHUTEIBHBIX
poBOAOB, 000pynoBaHHbIX TouchProof pazsemamu.
Cencop Tun 4 He menee | mT. obecrieynBaeT
BO3MOXXHOCTh: PETUCTPALlUU CUTHAIa
KO)KHO-rasibBaHn4ueckoit peakuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISIETCS HAa IOCTOSTHHOM TOKE;
MOJIKJIFOUEHUS K TEITY YEJIOBEKA C MTOMOIIBIO CYXUX
AJIEKTPO/I0B, OJKIIOYEHHE KOTOPBIX K CEHCOPY

HaJeKHaAsA MPAaBOBas MOAACPIKKA

www.consultant.ru

Crpanuua 64 u3 78


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

Pacnopsoxenne Munnpocsemenus Poceun or 12.01.2021 N P-6
"O6 yTBepKICHUH METOIMUECKHX PEKOMEHJAIHH [0 CO3AAHUIO U (QYHKIIHOHH...

Joxyment npenocrasner Koncynprantllntoc
Jara coxpanenus: 09.02.2021

ocymecTBisieTcs ¢ momoursio TouchProof pazsemos.
Cencop Tun 5 He menee 1 mT., odecrieunBaet
BO3MOKHOCTB: PETHCTPALIUU CUTHAIA SJIEKTPUUYECKON
akTUBHOCTH Mo3ra (331" ¢ MOMOIIBI0 CYXHX
HEWHBA3UBHBIX JIEKTPOOB; PETUCTPALIIU
3IEKTPUYECKON aKTUBHOCTHU Pa3HbIX JI0JIEH MO3Ta;
MOAKITIOUEHUS AIEKTPOJIOB K CEHCOPY € MTOMOIIIbIO
COEIMHUTEINIbHBIX TPOBO/IOB, 000PYI0BAHHBIX
TouchProof pazpemamu; 3akpernaeHus 1eKTPOIOB Ha
MMOBEPXHOCTHU T'OJIOBHI.

Cencop Tun 6 He menee 1 mT., obecrieynBaeT
BO3MO’KHOCTB: PETHCTPAIIUU CUTHAIA KOJIeOaHUs
rpyaHoit kinetku (CeHcop AbIXaHus); ONpeIeIeHHs
YaCTOTHI JIbIXaHUS.

YcTpoiicTBO uist cOopa TaHHBIX OT CEHCOPOB U
nepeaady Ha MepCOHAIbHBIA KOMITBIOTEP 00eCieYrnBaeT
BO3MOXXHOCTh COOpa JaHHBIX OT MOJKIIOYSHHBIX K
HEMY CEHCOPOB M OTMPABKY MOJYyUYECHHBIX JTAHHBIX HA
[IK. ITonkmnrouenne nentpanbHoro moayis k IK ¢
nomotbio USB-ka6ens. LleHTpanbHbIil MOTYJIb UMEET
He MeHee | 1IT.: ranbBaHn4ecKyto n3oisuuio ot [1K.
enTpanbHBIi MOTYSE 00ECTIEUNBAET BO3MOKHOCTD
OJIHOBPEMEHHOT'O MOAKIIIOYEHUS BILUIOTh 10 4 CEHCOPOB.
Kaxnapiit u3 BXo10B LIeHTpaIbHOTO MOTYJISI KMEET
raJlbBAaHUYECKYIO H30JIALIUI0 (0OecneueHne
MEXKaHAJIbHOU TaIbBAHUYECKON 30NN ).
[MoaxmroueHnue ceHcopoB K LleHTpanbHOMY MOTYITIO
OCYIIECTBIISIETCS C TTOMOIIBIO CTIEIUATH3UPOBAHHBIX
pazsemoB tuna LEMO, obecnieunBaromumx
MPaBUILHOCTH TOIKITFOYCHHS pa3beMa U CHIKAIOIITIX
PHUCK CIIy4ailHOTO KacaHUsl pa3beMOB TOKOIIPOBOISALIUX
yacTel, a Takke 00ecreynBaroINX 3alUUTy OT
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HECAHKIIMOHHUPOBAHHOTO MOJIKIIOYEHUS K
IIPOU3BOJILHBIM YCTPOMCTBaM.

Monyinp "Knonka" He meHee 1 wT., o0ecrieunBaeT
BO3MOKHOCTh: Pa3METKH PErUCTPUPYEMbIX CUTHAJIOB U
OTMEYaTh HE MEHEEe 3-X pa3IMYHbIX KaTEropun
COCTOSIHMIA.

YcTpoiicTBO, BXOZSIIEE B COCTAB JIaOOpaTOpHUH,
JOJKHO 00€ecrieuynBaTh BO3MOKHOCTh PErUCTPaLlUU
apTepUaIbHOTO JaBJICHUS.

[Tporpammuoe obecneuenue (manee - [10). JomkHo
o0ecrnieunBaTh BU3yaau3aluio U 00paboTKy
PETUCTPUPYEMBIX CUTHAIJIOB.

I'maBHOE OKHO MPOrpaMMBbl JOJKHO COCTOATh U3
BKJIQ/IOK, KQX/1asi U3 KOTOPBIX COJIEPKHUT HAOOP
rpadukoB, HEOOXOIUMBIX JJIsi 0TOOpakeHus Tpedyemon
uHpOpMannu.

JloJKHA UMeThCsl BKJIJIKa JUIsl OJIHOBPEMEHHOTO
MIPOCMOTpA CUTHaja CO BCEX CEHCOPOB, OTHOBPEMEHHO
MOJIKIIIOUYEHHBIX K L{eHTpanbHOMY MOAYIIO.

OT10 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAJIbHOTO
(monurpapuueckoro) pexuma paboThl yCTpOHCTBA.
Taxoke TOIKHBI IMETHCS BKIIAIKU IS BU3yaTH3aIiN
cur”asioB ot ceHcopoB OMI', ®III", OKT', KI'P, 93T,
CEHCOpa JIbIXaHUs, KHOTIKH; a TAaK)Ke TPONU3BOIHBIX
rpaMKoOB, Ha KOTOPBIX BU3YAIN3UPYIOTCS
crnienu(UIHBIE I TOTO MIJIK HHOTO CUTHAJIA BEJTMYUHBI.
1O nomxHO 1aBaTh BOZMOKHOCTh BU3YaJIH3alMU U
00pabOTKH PErUCTPUPYEMBIX CUTHAJIOB, 8 UMEHHO:

- OMI': Bu3yanu3zanusi curHaia, CeKTp CUrHaa,
aMIUTUTY/IHBIA TPHUTTEP

- @OIII': BU3yanu3amus CUrHaja, ClieKTpa CUrHasia,
TaxorpamMel, TpaduK Mysbca
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- OKI': Bu3yanu3anus CUTHaia, TaxXorpaMMbl, rpaduk
myJbca

- KI'P: Bu3yanu3anus curuana

- O0I': Bu3yanm3aius CurHasia, CeKTp CUTrHala,
aMIUTATYy1a alb(a-puTMa, aMILTUTyAa OeTa-puTMma.

- CeHCOp NIbIXaHUs: BU3YyaIH3alUs CUTHAIA,

- KHonka: Bu3yanusanus CUrHajia pa3mMeTKu

[1O pomKHO UMETh BO3MOKHOCTh KACTOMU3AINH U
Hactpoiiku [10 ans 3¢ dexkTuBHOrO 0TOOpaKEeHUS
rpaduKoOB: HaCTpPOMKa L[BETA, BBIOOp MapaMeTpoB IS
aHajM3a, BEIOOP 0TOOpakaeMbIX rpaduKoB,
MmacmtabupoBanue rpadpukos. [10 1omxHO IMETH
BO3MO>XHOCTH 3aITUCH M BOCIIPOU3BEICHUS
PETUCTPUPYEMBIX CUTHAIJIOB.

Bo3MOXHOCTE HACTPOMKHU HapaMeTpoB GUIbTPALIUU
CHTHAJIa C TOMOIIBIO (DMIIBTPA HUKHUX YacTOT,
(buIbTpa BEICOKUX YaCTOT, IOJIOCOBOTO (PUIIBTPA,
PEXEKTOPHOTO (DUIBTPA.

C nenpio yno0CTBa aHAIM3a CUTHAIA, TOJIKHA UMEThCS
BO3MOKHOCTb 3aIMCH PETHCTPUPYEMBIX CUTHAJIOB B
¢aiin, ¢ nocaenyomeil BO3MOKHOCTBIO UX
MOCTIETYFOIIETO BOCIPO3BeAeHUs B TaHHOM 110
(MMUTHPYSI pETUCTPALIMIO CUTHAJIA B PEKUME PEATTLHOTO
BPEMEHH).

B cocraBe: MeTomueckrue MaTepuaibl sl yUUTeNs U
00yJaroImuxcs, OMMCaHNUe TIOAKIIOUEHHSI CEHCOPOB
nabopaTopuu, HHCTPYKIUH 110 Ucnoib3oBanuto 110,
OIMCaHME JTA0OPATOPHBIX U MPAKTUIECKHUX pabdoT,
KOTOpOE B TOM YHCJIE CO/ICPIKUT NMPE3ECHTALMOHHBIE
MaTepHaIbL.

YnakoBka/kopoOka 1abopaTopHH JOHKHA
o0ecrnieunBaTh y100HOE XpaHEHHE U COJIEPKATh
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MOJICKA3KH Ul PACHOJIOKEHUS CEHCOPOB U yCTPOUCTB
nabopaTopuu 11 yA0OHOIO MCII0JIb30BaHMS
MPEIoIaBaTeNIMU U 00yYarOIIUMHUCS.

Texnomoruueckas HaIpaBJICHHOCTb

Koncynprantllitoc: npumeuanue.
Hywmepaiius myHKTOB JaHa B COOTBETCTBHHU C O(DHIIMATEHBIM TEKCTOM JIOKYMEHTA.

OO6pazoBaTeNbHBIN
KOHCTPYKTOp JJIst
MIPaKTUKU OJIOYHOTO
IPOrpaMMHUPOBAHUS
C KOMILJIEKTOM
JaTYNKOB

PoboToTexHuueckuii Habop MpeaHa3HaueH JUIs
M3yYEHHs] OCHOB POOOTOTEXHUKH, JETAJICH, y3JIOB U
MEXaHU3MOB, HEOOXOAUMBIX JUIS CO3/1aHUS
POOOTOTEXHUYECKHX YCTPOMCTB.

HaGop npezcraisier co00i KOMIUIEKT CTPYKTYPHBIX
3JIEMEHTOB, COEIMHUTEIIbHBIX 3JIEMEHTOB U
EKTPOTEXHUYECKUX KOMIIOHEHTOB.

Ha6op no3Bosier codupats (M IporpaMMUpOBaTh
coOnpaemMble MOJIEH), U3 2JIEMEHTOB BXO/IAIIUX B €T0
COCTaB, MOJIEIM MEXaTPOHHBIX U POOOTOTEXHUYECKUX
YCTPOMCTB ¢ aBTOMATU3UPOBAaHHBIM YIIPABICHUEM, B
TOM YHCJI€ Ha KOJIECHOM XOJy, a TaK K€ KOHCTPYKIIHH,
OCHOBAHHBIX Ha UCIOJIb30BAHUU Nepeiay (B TOM YUCIie
YepBAYHBIX U 3y0UaThIX), a TaK K€ pbIUaros.
CBETOAMO/IHBIM MaTpUUHBIN AUCIIIeH ¢ Oenoit
MOJICBETKOW Ha KOHTPOJIIEPE

KonnyecTBo nopToB BBOAA/BBIBOJIa HA KOHTPOJLIEPE HE
MeHee 6

KonnuecTBo kHOMOK HE MeHee 4

OO0m1ee KOJIMYECTBO JIEMEHTOB: He MeHee 520 mT., B
TOM UHCIIE:

1) mporpaMMupyeMslii 610K yrpaBieHHUs, KOTOPbIi
MO>KET paboTaTh ABTOHOMHO U B IIOTOKOBOM PEXHME;
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2) cepBOMOTOPHI

3) JaT4YMK CUIIBI

4) naT4yuK paccTOSHUS

5) naT4uK 1BETa

6) akKymMyJIATOpHas 6arapes

7) IlnacTukoBbIE CTPYKTYPHBIE 3JIEMEHTBI, BKIIIOYAst
nephopUpPOBAHHBIC MIEMEHTHI: OAIKH, KYOUKH, OCH H
BaJIbl, COCJUHUTEIIBHBIE SJIEMEHTHI K OCSIM, IIECTEPHH,
MpeHa3HauYeHHbIC AJIs CO3aHUS YEPBSIUHBIX U
3yOUaThIX nepeaay, COeAUHUTEIbHBIE U KPETICKHbIC
AJIEMEHTHI,

7) IIporpamMmMHOe 0OecrieueHHe, UCIOIb3YEMOE IS
MIPOrpaMMHUPOBAHUS COOUPAEMBIX POOOTOTEXHHUUECKUX
MOJIENIEN U YCTPOMCTB, JOCTYIHO JJIsl CKaUMBaHUS U3
cetu UHTEpHET

10.

OO6pazoBaTenbHbII
Habop M0 MEXaHUKe,
MEXaTPOHHKE U
pPOOOTOTEXHUKE

KoMruiexT amst u3yueHust OCHOB AJIEKTPOHUKH U
POOOTOTEXHUKHU

HaGop nomkeH ObITh MpeHa3HAYEH AJIs TPOBEICHHS
Y4eOHBIX 3aHSATHH MO AIEKTPOHUKE M CXEMOTEXHHKE C
LEJIbIO N3y4eHHs HanboJee pacpoCTpaHEHHON
AJIEMEHTHOM 0a3bl, MPUMEHSIEMON A5
MH)KEHEPHO-TEXHUYECKOT0 TBOPYECTBA yUaluXcs U
pa3paboTku yueOHbIX Mojenei poboTos. Habop
JIOJKEH MO3BOJIATh YYALTUMCS Ha MPAKTHUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUH MTPOSKTUPOBAHHS
POOOTOTEXHUYECKHX KOMILJIEKCOB Ha MPUMEpe yueOHbIX
MoJiesiell poOOTOB, a TAK)Ke U3YUYUTh OCHOBHBIC
TEXHUYECKHE PELICHUs B 00JIACTH KUOSPHETUYECKUX U
BCTPaNBAEMBIX CHCTEM.
B cocraB koMIekTa J0KEH BXOAUTh HaOOp
KOHCTPYKTHUBHBIX 3JIEMEHTOB JUIsI COOPKH MaKeTa
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MaHUTYJSIIUOHHOTO POOOTA, KOMIUIEKT METAIITHYECKUX
KOHCTPYKTHUBHBIX 2JIEMEHTOB JJIsl COOPKH MaKeTa
MOOMIIBHOTO POOOTa U T.II.

B cocraB koMIuIeKTa BXOIUT HA0OP IIEKTPOHHBIX
KOMITOHEHTOB JJIsl ©3YUY€HUSI OCHOB 3JICKTPOHUKHU U
CXEMOTEXHHUKH, a TAK)KE KOMIUIEKT TIPUBOJIOB U
JATYNKOB PA3TMYHOTO TUTIA IS Pa3pabOTKH
POOOTOTEXHHUYECKMX KOMILICKCOB.

B cocraB koMIuIeKTa 0KHO BXOAUTh: MOTOPBI €
SHKOJIEPOM - HE MeHee 2 IIT, CEPBOMPHUBO] OOJIBIION -
HE MeHee 4 IIIT, CEPBONPUBOJT MaJIbIH - HE MeHee 2 T,
nH(ppaKpacHBIN JaTYNK - HE MEHee 3 IIIT,
yIbTPa3BYKOBOM JaTUMK - HE MEHee 3 LIT, JaTYUK
TEeMIIepaTyphl - HE MEHee | T, TaTYUK OCBEIIEHHOCTH -
He MeHee | mT, Habop AJIEKTPOHHBIX KOMIIOHCHTOB
(pe3ucTopsbl, KOHJACHCATOPBI, CBETOANO/IbI PA3IMUYHOTO
HOMHHAaJIa), KOMIUIEKT MPOBOIOB JIJIsi OECIIaeYHOTO
MIPOTOTUIIHPOBAHMS, IJ1aTa OECIIaeyHOro
MPOTOTUIIUPOBAHMUSI, AKKYMYIIATOP U 3apsSAHOE
YCTPOMCTBO.

B cocraB komILIekTa JODKEH BXOIUTD
MIPOrpaMMHUPYEMBII KOHTPOJIIEDP, TPOTPaMMUPYEMBIN B
cpene Arduino IDE nnu aHanornyHeix cBOOOIHO
pacrpocTpaHseMbIX cpefiax pa3paboTKH.
[IporpaMMupyeMblii KOHTPOJUIEP AOJKEH 001a/1aTh
MOPTaMH JIJIsl TOAKIIOUYEHUS TM(PPOBBIX U aHATIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth i WiFi.

B cocraB komriekTa 10KEH BXOJIUTh MOAYIIb
TEXHUYECKOTO 3PEHUSI, TPEACTABIISIIONTUN cOO0M
BBIYMCIIUTENIBHOE YCTPONCTBO CO BCTPOEHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIED - HE MeHee 4 1T,
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yacrora siipa He menee 1.2 [T, o6vem O3V - He
MeHee 512 M0, 00beM BCTPOCHHOM MTaMSTH - HE MEHEe
8 I'0), MHTEerpupOBaHHOMN KaMePOH (MaKCUMaJIbHOE
paspelleHue BUAeON0TOKa, IepeIaBaeMoro 1no
untepdeiicy USB - He menee 2592 x 1944 en.) u
ONTUYECKON crucTeMoi. Momynb TEXHUUECKOTO 3pEHUS
JIOJDKEH 00J1aaTh COBMECTUMOCTBIO € PA3JIMYHBIMU
MIPOrpPaMMHUPYEMBIMH KOHTPOJUIEPAMH C IIOMOIIBIO
unrepdeiicos - TTL, UART, I2C, SPI, Ethernet.
Monysib TEXHUYECKOTO 3PEHUSI JOJIKEH UMETh
BCTPOEHHOE MPOTrPaMMHOE O0ecrieueHre Ha OCHOBE
OTIEPaLIMOHHON cucTeMbl Linux, mo3Bossonee
OCYILIECTBISTh HACTPOMKY CUCTEMBbI MAIIMHHOTO
00y4eHHs TapaMeTPOB HEHPOHHBIX CeTeH s
oOHapyKeHHsI 00bEKTOB, ONPEACIICHUs UX TapaMeTPOB
W JalbHEHIIIeH UACHTU(DUKAITIH.

KomruiekT nomken o0ecnedrnBaTh BO3MOKHOCTh
M3Y4YEHHsI OCHOB pa3pabOTKU MIPOrpaMMHBIX U
anmnapaTHbIX KOMILJIEKCOB UHKEHEPHBIX CUCTEM,
peuienuii B chepe "MHTEepHeT Bemieit", a Takxke
peleHuii B 00;1acTH poOOTOTEXHUKH, UCKYCCTBEHHOTO
MHTEJJIEKTa ¥ MAIIMHHOTO O0Y4EHHUS.

1.

YersipexoceBo
y4eOHBIN
POOOT-MaHUITYIISATOP
C MOy TbHBIMHU
CMEHHBIMH
HacajKaMu

VY4eOHblil poOOT-MaHUITYIATOP MpeIHA3HAUEH JUIs
OCBOEHUS 00YUaIOIIMMUCS OCHOB POOOTOTEXHUKH, JJIS
MOJIFOTOBKH 00YYaIOIIKXCsl K BHEJPEHUIO U
MOCJIeIyIONIEMY HCIIOIb30BaHUI0 POOOTOB B
MIPOMBIIIIJIEHHOM IIPOU3BOICTBE.

KonnyectBo oceil po60Ta MaHUMYIIATOPA - YETHIpE.
[lepemenieHue HHCTPYMEHTa B IPOCTPAHCTBE IO TPEM
OCSIM JIOJDKHO YIIPABISATHCS IarOBBIMH JIBUTATEIISIMU.
Hanpspokenne nuTanust IIaroBbIxX ABUTartesei He 6osee
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12 B.

CepBO,Z[BI/IFaTCJ'IB quBepTOﬁ OCH OOJIDKCH o0OecreynBaTh

MMOBOPOT UHCTPYMEHTA.
YT0JI TOBOPOTAa MaHMITYJIAITOPA HA OCHOBAHUHU BOKPYT
BepTUKaJIbHOU ocu He MeHee 180 rpamycos.

Jli1st onipeiesieH sl OJIOKEHHSI MaHUTTYJISITOpa TIPU
MTOBOPOTE BOKPYT BEPTUKAIBLHOMN OCH JIOJKEH
UCTIOJIB30BATHCS SHKOEP.

VYo noBopoTa 3aIHETO MieYa MAHUITYJISITOpa He
Menee 90 rpaaycos.

VY01 noBopoTa nepeHero mieda MaHUMYJIsITopa He
menee 100 rpaaycos.

Jliist onipeiesieHusl TOJIOKEHHSI 3aJTHETO U TIEPETHETO
IJI€Y MaHUITYJIATOPA JOJIKEH UCITIOJIb30BATHCA

THUPOCKOII. VYroa IIOBOPOTA I10 quBepTOﬁ OCH HC MCHEC

180 rpamxycos.

JlokHa OBITH BO3MOXKHOCTb OCHAILIEHUSI CMEHHBIMU
Hacajkamu (HarpuMmep, Jiepkareib KapaHjalia Win
¢domacrepa, MPUCOCKA C CEPBOABHUraTENIEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPOMHCTBO ¢
CEpBOABUIATEIIEM, YCTPOMCTBO Ul Ja3epHON
IpaBUPOBKHU WK ycTpoicTBO as 3D-nevarn).
JlokHa OBITH BO3MOXKHOCTD MOJIKIFOUEHUS
JIOTIOJIHUTENBHBIX YCTPOICTB (Hampumep,
TpaHcHopTepa, peibca Ui epeMeleHus pooora,
MyJbTa YIPaBJICHUs TUIA JKOMCTHUK, KaMEpBI
MAaIIMHHOIO 3pEHMS, ONTHYECKOI0 AAaTUYMKa, MOYJIs
OeCcTpOBOHOTO JIOCTYTIA.

Po0oT-MaHuIynsATOp 10JHKEH 00ecTiednBaTh
nepeMenieHne HacaaKky B IPOCTPAHCTBE, aKTUBAIUIO
Haca/IK1, BO3MOXHOCTb IIOJy4YEHUSI CUTHAJIOB OT
KaMephl U JaTYUKOB, BO3SMOXKHOCTD YIIPaBICHUS
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JOTIOJTHUTEIBHBIMH YCTPOUCTBAMU.

Marepuan kopiryca - amoMuHui. Jlmamerp padoueit
30HBI (0€3 yyeTa HaBECHOTO MHCTPYMEHTA U YE€TBEPTOMI
ocu) He MeHee 320 mM. HTepdelic moaKIoueHus -
USB.

JlomkeH uMeTh BO3MOKHOCTh aBTOHOMHOM paboThI U
BHEIIIHETO YIIPaBJICHUSI.

YpaBisomui KOHTPOIJIep AOKEH ObITh COBMECTUM
co cpenoit Arduino.

YpaBisiomuii KOHTPOJUIEP COBMECTUM CO CPEAOM
porpaMMupoBaHus Scratch, u sI3pIKOM
nporpamMmupoBanus C.

JlomkeH obecriednBaTh MOBOPOT MO EPBBIM TPEM OCSIM
B 3aJIlaHHBIN YIrOJI M HA 3aJJaHHBIA YTOJI, TOBOPOT IO
YETBEPTOU OCHU Ha 3aJJaHHBII YroJl, IBUKEHUE B
KoopauHatsel X, Y, Z, IepeMeIleHUE Ha 3aJaHHOE
paccrosgHue 1o koopauHaram X, Y, Z, nepenady
JAHHBIX O TEKYIIEM IOJI0KEHUH YTIIOB, TIepenavy
JAHHBIX O TEKYIIHUX KOOPJIAMHATAX NHCTPYMEHTA.
JloykeH moAIepKUBATh IEPEMENICHUE B ICKAPTOBBIX
KOOpJAMHATAX U yriax MoBOpOTa OCeil, ¢ 3aJaHHOU
CKOPOCTBIO U YCKOPEHHEM.

Tunel nepeMenieHnii B IEKApTOBBIX KOOPAMHATAX:
JIBIKEHUE 10 TPACKTOPHUH, ABUKEHUE TIO TIPSMOM
MEXIy IBYMS TOUKaMU, EPENPHIrMBAHNE U3 TOUKU U
TOUKY (mepeHoc 00BEKTa).

12.

OO6pa3zoBaTeNbHBIN
HaOOp 7S U3yUeHUst
MHOTOKOMITOHCHTHBI
X
POOOTOTEXHHUYECKUX

O06pa3zoBaTeNbHBIA KOMIUICKT JIOJKEH OBITh
npegHa3HaueH JUIsd U3y4eHUs] pOOOTOTEXHUYECKHX
TEXHOJIOTUI, OCHOB HH(POPMALIMOHHBIX TEXHOJIOTUHN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3aL1H, a TAKKE
TEXHOJIOTUI POTOTUIIMPOBAHUS U aIIUTUBHOTO
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CHUCTEM U
MaHHITYJIAIIAOHHBIX
poboToB

IIPOU3BOJCTBA

B coctaB koMILIEKTa JOKHO BXOJUTH:

1) MnTennexTyanbHblil cepBOMOAYJIb C
MHTETPUPOBAHHOM CHCTEMOM yIIPaBJICHMUS,
MO3BOJISIONIECH OOBbEIUHITH CEPBOMOIYIIHU APYT C
JPyroM IO NOCJIeI0BaTeIbHOMY HHTEp]ENCY - He
McHee 6 IIT;

2) PoGoTOTEeXHUYECKHIA KOHTPOJUIEP MOTYJIBHOTO THIIA,
MPEACTABIISIONNN OO0 OTHOTIIIATHBIH
MHUKPOKOMIIBIOTEP C ONEPALMOHHON cucTeMoit Linux,
00BbEIMHEHHBIN ¢ epUPEPUITHBIM KOHTPOJIEPOM C
MIOMOMUIBIO IUIAThI paciuperus. PobororexHuueckuii
KOHTPOJLIEP IOJKEH YAOBIETBOPATH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO SI7IEP BCTPOEHHOTO
MHUKPOKOMIIBIOTEPA - HE MeHee 4, TAKTOBAsl 4acTOTa
sapa - ue menee 1,2 I'T, o6bem O3Y - He menee 512
M6, naimmuue unrepdeticos - SPI, 12C, 12S, TTL,
UART, PWM, tudpoBsie U aHATOTOBBIE TOPTHI JJIsT
MOJIKJIIOYEHHUS BHEILTHUX YCTPOUCTB, a Takxke WiFi nmu
Bluetooth 11 KoMMyHUKalMK €O BHEITHUMU
ycrpoiictBamMu. PoG0TOTEXHUYECKHI KOHTPOJLIEP
JIOJKEH 00ecrednBaTh BO3MOKHOCTD
IIPOrpaMMHUPOBAHHUSI € TOMOLIBIO CPEJCTB SI3BIKOB
C/C++, Python u cBoO0HO pactipocTpaHsIeMol cpebl
Arduino IDE, a Takxe ynpaBieHus: MOAEIIMU
POOOTOTEXHHUECKUX CUCTEM € TTOMOIIBIO cpeibl ROS.
3) BeruncnuTenbHbINH MOAYIb CO BCTPOSHHBIM
MHKPOKOHTPOJIJIEPOM - HE MeHee | mT.
BbruucnutensHplii MOy TOJKEH 001a1aTh
BCTPOEHHBIMH LIU(PPOBBIMU OPTAMHU - HE MeHee 12 mT
Y aHAJIOTOBBIMM [IOPTaMU - HE MeHee 12 mT.
BrraucnutenbHbIN MOYITH JOJDKEH 00J1a1aTh
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BCTPOCHHBIM MOJyJIeM OECIPOBOHOM CBSI3U THIIA
Bluetooth u WiF1 mis co3nanus
anmnapaTHO-IIPOrPAaMMHBIX PELLIEHUN U
"yMHBIX/CMapT"-yCTPOMCTB Il pa3pabOTKH PEIICHUMA
"NHuTepHer Benei".

BoruncnuTenbHbIi MOAYIIb TOJKEH 001a/1aTh
COBMECTHMOCTBIO € TIepU(PEPUITHBIMU IIIIaTaMH JUIS
noakimoueHus k cetu Ethernet u moaxirouenus
BHELIHEH CUJIOBOU HATPY3KHU.

4) Monysib TEXHUUECKOTO 3PEHMUSI, TPEICTABIISIFOIIMIMA
co00i1 yCTpoiicTBO Ha 6a3e BHIYUCIUTEIBHOTO
MUKPOKOHTPOJIIEpA U UHTEIPUPOBAHHOMN KaMephl,
o0ecrnieunBaroIee pacrno3HaBaHue MPOCTEHIINX
M300paXESHUI Ha MOJTYJIC 32 CYET COOCTBEHHBIX
BBIYHCIUTENbHBIX BO3MOXKHOCTEH - HE MeHee | mIT;
Moy TEXHHYECKOTO 3PEHUS JTOJDKEH 00eCTIeunBaTh
BO3MOYXHOCTb OCYILIECTBJISTh HACTPOUKY IKCIO3HUIIHH,
Oananca 6enoro, HSV cocrasisgromux, miomaau
oOHapy>KuBaeMoi 00J1aCcTH N300paskeHHsI, OKPYTIIOCTH
0oOHapyXMBaeMOI 001aCTH U300paKEHUS, TTOJIOKEHUE
o0OHapyKUBaeMbIX 00J1aCTe OTHOCUTENBHO JIPYT Apyra
Monynb TEXHUYECKOTO 3PEHUSI TOJIKEH UMETh
BcTpoeHHble uaTepdeiics! - SPI, UART, 12C umu TTL
JUIsL KOMMYHMKAIUH JIPYT C JPYTOM WJIM BHEUTHUMHU
YCTPOMCTBAMM.

5) KoMIieKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METalja
111 COOPKM MOJIENIM MaHUITYJISITOPOB - HE MeHee | 1mT;
6) KommuiekT a1eMeHTOB AJi1 COOPKH BaKyyMHOT'O
3axBara - He MeHee | .

O06pazoBaTenbHBIN POOOTOTEXHUUECKUI KOMIUICKT
JIOJDKEH CoZiepKaTh HabOp OMOIMOTEK TPEXMEPHBIX
MOJIeJIeH ISl TPOTOTUITUPOBAHUS MOIeTIel MOOHMIIBHBIX
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1 MaHUIYJISIIUOHHBIX POOOTOB pa3inyHoro tuna. B
COCTaB KOMIUIEKTA JOJKHBI BXOAUTh HHCTPYKLIUHU U
METOJIMYECKUE YKa3aHUsI 110 pa3pabOTKe TPEXMEPHBIX
MoJiesIell MOOMIIBHBIX POOOTOB, MAHUITYJISILIMOHHBIX
POOOTOB € Pa3NTUYHBIMU THIIAMU KHHEMATHKH (yTJI0Bast
KMHEMaTHKa, INI0CKO-Napaje/ibHasi KHHEMaTHKa,
nenpra-kuHemaTuka, SCARA unu peruaxHas
KMHeMaTHKa, iatgpopma CTroapTa u T.11.).
OO0pa3oBarenbHbIi pOOOTOTEXHUYECKUNA KOMIIEKT
JIOJKEH COJIEP KaTh MHCTPYKLUU IO IPOEKTHPOBAHUIO
POOOTOB, MHCTPYKLIUU ¥ METOJMKH OCYIIECTBICHUS
MHXEHEPHBIX PacYETOB IIPU IPOESKTUPOBAHUHU (PACUEThI
Harpy3ky 1 MOMEHTOB, pacueT MOIIHOCTH IPUBOJIOB,
pacuer napaMeTpoB KUHEMAaTUKHU U T.I1.), MHCTPYKLIUH
0 pa3paboOTKe CUCTEM YIPABJICHUS U IPOrPaMMHOI0
oOecrieyeHus AJIsl YIpaBIeHUsS pOOOTaMH, HHCTPYKLIUU
U METOJIMKHU 0 Pa3paboTKe CUCTEM YIIPaBIICHUS C
3JIEMEHTaMU UCKYCCTBEHHOT'O UHTEIIEKTa U
MAaIIMHHOTO O0YYEHHSI.

KommbrorepHoe o6opynoBanue

13.

HoytOyx

dopm-PakTop: HOYTOYK;

XKecTkas, HeOTKIIIOUaeMasi KlaBuaTypa: HaJIu4ue;
Pycckas packiagka KjiaBuaTyphbl: HAIUYUE;
Jlnaronaine skpaHa: He MeHee 15,6 nr0iiMoB;
Paspemenne skpana: e menee 1920 x 1080 nukcenei;
KonnuecTBo sinep npoueccopa: He MeHee 4;
KommgecTBo MOTOKOB: HE MEHee &;

ba3oBas TakTOBas yactoTa npoueccopa: He MeHee 1
IT;

MaxkcruMaibHasi TAKTOBas 4YacTOTa MpoLeccopa: He

1 mrr.

1 mrr.
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menee 2,5 I'T'w;

Kam-namsate mporeccopa: He MeHee 6 MOaiir;
OOBeM yCTaHOBIIEHHOHN ONEPaTUBHON MaMATH: HE
MeHee 8 ['0aiiT;

O0beM noAIepKUBAEMO ONEpaTUBHON MaMsITH (151
BO3MOJKHOCTH paciIupeHus): He meHee 24 ['6aiir;
O60wem Hakomnurens SSD: ne menee 240 I'0aiit;
Bpemst aBToHOMHO# paboThI OT OaTapen: HE MEHee 6
YacoB;

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

Buemnnit nuarepdeiic USB cranaapra ve Hmxke 3.0: He
MEHee TpeX CBOOOIHBIX;

Buemnnii uarepdeiic LAN (ucnonbp3oBanue
MIEPEXOTHUKOB HE MPEyCMOTPEHO): HAJTNIUE;
Hanuuue monyneit u uurepgeiicoB (MCIoIb30BaHNE
MIEPEXOIHUKOB He TpeaycMoTpeno): VGA, HDMI;
BbecripoBognas cBsa3p Wi-Fi: Hanmuume ¢ nonnepkkoi
crangaprta I[EEE 802.11n unu coBpemeHHee;
Web-kamepa: Hanuuue;

Manunynsatop "MbIlb": HAINYKE,
[IpenycraHnoBieHHast onepalnoHHasi CUCTEMA C
rpadMuecKuM MOJIb30BaTENILCKUM HHTEpPErcoM,
oOecnieunBaroas padoTy pacpoCTpaHEHHbIX
00pa3oBaTeNbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHN:
HaJU4ue.

THUI KOpITyca: METa;

Tenexka - BO3MOKHOCTh 0€30MacHOTr0 3aLIUIIEHHOTO 3aMKOM
14. | xpanunume XpaHeHus: HOyTOYKOB: HAJIUYHE; I wr. I wr.
HOYTOYKOB BO3MO’KHOCTb 3apsJIKM HOYTOYKOB: HaJM4ue,

MO/IEPKKA HOYTOYKOB U3 KOMIIJIEKTA TTOCTaBKH;
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Hanmuue poyrepa Wi-Fi cranmapra 802.11n nnnm
coBpeMeHHee: 1 mT.

MOJJIEP’KKA HOYTOYKOB M3 KOMITJICKTA MIOCTaBKH;
KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, MOJJEPIKKA
HOYTOYKOB M3 KOMILJIEKTa TIOCTABKH;
Hanpspkenne nuranus: 220 B\S0 ['n;
[Totpebnsemas MmomHOCTh, BT (Makcumym): 2500;
[ToTpebnsembrii Tok, A (Makcumym): 12;

JlivHa 1MIHypa JIeKTPONUTAHUS: OT 2,5 MeTpa;

3aHII/ITa OT IICPCHAITPSIKCHUA, KOPOTKOI'O 3aMbIKaAHU A

HaJIn4uc,
Komeca mms NEPpCABUIKCHUA C TOPMO30M: HAJINUYHEC.
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