MAHUCTEPCTBONPOCBEIMEHUSAPOCCUUCKOWMDPEJEPAIIUHU
(MUHITPOCBEHIEHUSA POCCHUN)

PACIIOPAXEHMHE

«12  » guBapg 2021 r. Ne P-6

MockBa

OO0 yTBep:KIeHNM METOANYECKUX PEKOMEHIAUI 10 CO3JAHUIO U
(GyHKUMOHMPOBAHMIO B 00111€00Pa30BATEILHBIX OPraHU3ANMAX, PACIIOJI0KEHHBIX B
CeJIbCKOM MECTHOCTH M MAJILIX TOPOIaxX, HEHTPOB 00Pa30BaHMSs €CTECTBEHHO-
HAYYHOH M TEXHOJOTHYeCKOI HANPaBJIeHHOCTEN

Bo ucnonnenue nmynkra 4 [IpaBui npeaocTaBlieHUs U pacnpeneseHus cyocuini u3
denepanpHoro  OropkeTa OropkeTramM  cyObekToB  Poccuiickoit  depeparuu  Ha
co)MHAHCUPOBAHUE PACXOAHBIX 00s3aTeNbCTB CyObeKTOB Poccuiickoit denepanuu,
BO3HUKAIOIIMX MPU PeaTnu3allii PerHOHaIbHBIX MPOEKTOB, 00€CIIEUMBAIOIINX JOCTUKEHHE
1esael, mnokaszarened W pe3ynbTaToB (helepalbHbIX MPOEKTOB, BXOIAIIUMX B COCTaB
HalMOHaJIbHOTO mpoekTa «OOpa3zoBaHME», B paMKaX TOCYJapCTBEHHOM MporpamMmbl
Poccuiickoii ®@enepanun «Pa3zputne odOpazoBanus», npuBeACHHbIX B [Ipunoxenun Ne 5 k
rocyaapcTBeHHou mporpamme Poccutickoit ®enepanmm  «Pa3Butre oOpa3zoBaHUSY,
yTBEpKAE€HHON noctaHoBieHueM IIpaButensctBa Poccuiickoit @enepanuu ot 26 nekadps
2017 r. Ne 1642:

1.  VYTBepauTh npunaraemble MeToanyecKue PEeKOMEHAALMU IO CO3JaHUI0 U
(YHKIMOHUPOBAHUIO B 00LIE00pPa30BATENbHBIX OPTraHU3alUsAX, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpOJAax, LEHTPOB 00pa30BaHUsI €CTECTBEHHO-HAYYHOU U

TEXHOJOTMYECKOM HaHpaBﬂeHHOCTeﬁ B paMKax PEruoHaJIbHbIX ITPOCKTOB,



o0ecrieunBalOUX JOCTIKEHUE [eJed, IoKasareined M pesynbrata (eaepaabHOro

IIPOEKTa

«COBpeMGHHa}I IIKOJIa» HAIIMOHAJIBHOT'O ITPOCKTA «O6pa3013aHHe»;

HUCIIOJTHCHHUEM
OCTaBJIAIO

3a

JAOKYMEHT NOJANHCAH
FNEKTPOHHOH NOANTHCHIO
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[Ipunoxenue

YTBEPX/IEHBI pactiopsxkeHuem
MunucTEPCTBA TPOCBEILICHUS

Poccniickon @enepanuu ot
«12» ssuBaps 2021 r. Ne P-6

MeToanyecKkue peKOMEHIANUN 110 CO3AAHUI0 U (P)YHKIIHOHUPOBAHMUIO B
0011e00pa30BaTEIbHBIX OPraHU3ANUAX, PACIIOJI0KEHHBIX B CEJIbCKOU
MECTHOCTH M MAJIbIX FOPOAAX, HEHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHOI U
TEXHOJIOTHYECKOil HAIPABJIECHHOCTEMH



1. OO0mme MoJI0KeHUus

Hacrosimne Meroaudeckne pexkoMeHaanuu (ganee — PexoMeHmanmn)
HampaBlieHl Ha OO0ECIEeUeHUE EAMHBIX OPraHU3alMOHHBIX M METOJUYECKHUX
yCIOBUM  CcO3aHMs W OOMMX  MOAXOAOB K  (YHKIMOHUPOBAHUIO B
00111e00pa30BaTEIbHBIX OPraHU3aUAX, PACTIONOKEHHBIX B CEIBCKON MECTHOCTU U
MaJbIX TOPOAax, HEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOM
HampaBieHHocTeld «Touka poctay, B I1edsIX oOOecleueHus peaau3aluu
denepanbHoro mpoekta «CoBpeMeHHas IIKOJa» HAIMOHAIBHOTO IMPOEKTa
«O0pa3zoBanue» (nanee — (eaepibHBIA MPOEKT), B TOM YHUCJIE YCTAaHOBJICHUS
TpeOOBaHMI K pe3yJibTaTaM MCIOJIb30BaHUs CyOcuanu U3 (enepanbHOro OropKeTa
Oromxeram cyobekToB Poccuiickoii @enepanun Ha cOPUHAHCUPOBAHUE PACXOIHBIX
oOsi3aTenbcTB  cyObekToB  Poccuiickoir  ®denepanuy, BO3HUKAOMIMX  MpU
peanu3alMi PETUOHAIBHBIX IPOEKTOB, OOECHEYMBAIOIIMX JIOCTH)KEHUE LeJel,
nokasarened M pesyipTata (enepaibHoro npoekra «B o6mieodpa3oBaTenbHbBIX
OpraHu3alysIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MajbIX Tropojax,
CO3/1aHbl U (YHKIIMOHUPYIOT IIEHTPhl 00pa3oBaHUs €CTECTBEHHO-HAy4YHOH U
TE€XHOJIOTHYECKOW HAIIPaBIECHHOCTEWN».

[IpuBenennple B HacTosux PekoMmeHmanmusx TpeOOBaHUS —SIBISIOTCS
MUHUMaJIbHBIMU. Opranbl HCIOJHUTENBHOW BlacTu cyObekToB Poccuiickoi
®denepauuu (OpraHbl MECTHOTO CaMOYMPABIICHUS) NP peaTu3alud MEPONPUATHI
[0 CO3/IaHUI0 U (PYHKIIMOHUPOBAHHIO B 0OIIEOOPAa30BATEIbHBIX OpraHU3aIMIX,
PacoJIOKEHHBIX B CETbCKOW MECTHOCTH M MajlbIX FOpoAax, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HampaBiieHHOCTed «Touka pocTay
(mamee — Ilentpet «Touka poctra») BopaBe oOecneynBaTh TpeOOBaHUS,
MPEBBIIIAIOIINE YCTAHOBJICHHBIE HACTOSIIIIMMHU PekoMeHJanusMu.

Hemsimu co3panus LlentpoB «Touka pocTtay SIBIETCS COBEPLICHCTBOBAHUE
YCIIOBUM Il TIOBBIIIEHHMS] KadecTBa 0Opa3oBaHMs B 0011€00pa30BaTeNIbHbBIX
OpraHu3alysX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MajbIX Tropoiax,
paciiupeHusi BO3MOXKHOCTEH OOyYarolmMXCs B OCBOEHHHM YYEOHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOM  HANpPaBJICHHOCTEW, IPOrpaMm
JIOTIOJIHUTENBHOIO  00pa3oBaHUsl ~ €CTECTBEHHO-HAyYHOM M TEXHHYECKOM
HAIpPaBJIEHHOCTEH, a TaKKe JUJIsl MPaKTUYECKOM 0TpabOTKH y4eOHOro MaTepuana mno
y4eOHbIM npeaMeTam «DPusnkay, « Xumus», «buomorus».

Hentpsl «Touka pocTa» o0ecreynBaOT MOBBIIICHUE OXBaTa OOYYAIOIIMXCS
o01reo0pa3oBaTeNbHbIX OpraHU3alliid, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJlbIX TOpOAax, NpOrpaMMaMd OCHOBHOTO OOILIEro W JOMOJIHHUTEIHLHOTO
o0pa30BaHUsl E€CTECTBEHHO-HAYYHON W TEXHOJOTMYECKON HaIlpaBIEHHOCTEH C
UCIIO0JIb30BAHUEM COBPEMEHHOTO 000pYAOBaHUSI.

Opranu3aluOHHO-TEXHUYECKOE,  METOJWYecKoe U UH(OPMAIMOHHOE
COMPOBOXKJICHUE co3AaHms B cyOnekTax Poccuiickoit @enepammu [{enTpos «Touka
pocTa» OCYLIECTBIISIET denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE
oOpa3oBaTeabHOe yupexaeHue JOTIOJTHUTENBHOTO npoeccuoHanbHOTO



oOpa3zoBaHust  «AKaJeMus  pealu3aluud TOCYyJapCTBEHHOM  TMOJUTUKU U
npo(heCCHOHATLHOTO  pa3BUTUS  paOOTHUKOB  0OpazoBaHWs MUHHCTEpPCTBA
npocBemieHust Poccuiickoit ®enepanun» (namee — DeaepalibHBIA omepaTop).
Anpec caiita: https://www.apkpro.ru/.

2. Ilopsanok co3nanusi

Lentpnl «Touka pocTay MOTYT CO3/1aBaThCsl Kak 3a CYET CPEJCTB CyOCHIUiA
dbenepanibHOrO  OrOJKETA B paMKax peanu3anuu  (eaepalbHOro MPOEKTa
«CoBpeMeHHasl 1IKOJIa», TaK U B paMKaxX HHBIX MPOTPaMM U MPOEKTOB 3a CYET
cpenctB OmomkeToB cyObekToB Poccuiickoit denepanuu, CpeAacTB MECTHBIX
OIOPKETOB U BHEOIO/IKETHBIX HCTOYHHUKOB.

Coznanue llentpoB  «Touka pocta»  ocylecTBisieTcs Ha  0Oasze
00111e00pa30BaTENIbHBIX OpraHU3alMi, PACIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH U
MaJIBIX TOPOJIax, MPU 3TOM B IMEPBYIO ouepeap co3nanue LlentpoB «Touka pocrta»
PEKOMEHIYETCS OCYLIECTBIIATH B OPraHU3AlMAX, I[MOKA3bIBAIOIIUX HHU3KUE
oOpa3oBaTeIbHbIE PE3YIbTaThI.

B cnyuae cozmanus Ilentpa «Touka pocTta» 3a cueT CpeACTB CyOCHIANM U3
dbenepanpHOro OrOKEeTa B paMkax (eaepanbHOro nmpoekra « CoBpeMeHHas IIKOJIa
cyowekT Poccuiickoit denepaiiiu onpeaesser:

- OopraH HUCIIOJHUTEIbHON BiacTu cyObekTa Poccuiickoit deneparium,
OTBETCTBEHHBIM 3a pealv3alii0 MEPONPHUATUNA IO CO3AaHUI0 U 00ECICUEHHUIO
dbyukiuonupoBanus IlentpoB «Touka pocta» Ha TEppUTOPUU CyOBEKTa
Poccuiickoit @eaepanuu (PernoHabHBINA KOOPIUHATOD);

- KOMIUIEKC ~ Mep  (AOpOXKHYH  KapTy) 1O  CO3JaHUI0 U
(GYyHKIHOHUPOBAHUIO
[HentpoB «Touka pocta» cormacHo IIpunoxkenuto Ne 1 Kk  Hacrosmmm
Pexomenpanusim.

KomruiekcoM Mep mpu3Haercsl IUIAH MEPONPUSATHM HA OYEPEOHOM TOI U
JIBYXJICTHUH ILJIAHOBBIN MEPUO/I, ITPETYCMATPUBAIOLINN MEPOIIPUITUS IO CO3JaHUIO
u (yHkuuonupoBaHuto LleHTpoB «Touka pocTa», BKIIOUYAIOMIMK B TOM YHCIIE:
MEpONPUSITHS, HapaBJICHHBIE HAa co37aHne U OTKpbiTHE LlenTpoB «Touka
pocTay;

MEpOTIpUATHS, HaINpaBiCHHbIE Ha oOecnieueHre (DYHKIIMOHUPOBAHUS
[lentpoB «Touka pocTa»; MEPONPHUATHS IO TMOBBIIICHUIO MPOQPECCHOHATBHOTO

MacTepcTBa
pabotHukoB llenTpoB «Touka pocTay; MEpONPUATHS MO KOHTPOJIO JOCTHKCHUS

MHUHUMAJIBHBIX ITOKa3aTeJIen
co3nanus U pyHkurnonupoBanus LlentpoB «Touka pocTay.

PernonanbHblii KOOPAUHATOP B COOTBETCTBUU CO CPOKAMHU, YCTAHOBJICHHBIMU
B [Ipunoxenun Ne 1 k PexkoMenaanusm, yTBEpKIaeT:

— JIOJDKHOCTHOE JIMIIO B COCTAaBE PETHOHAIBHOTO BEIOMCTBEHHOIO
MPOEKTHOTO Oduca, OTBETCTBEHHOE 3a CO3/aHKe U (QyHKIMOHUpoBaHue LleHTpoB
«Touka pocray;


https://www.apkpro.ru/
https://www.apkpro.ru/

— IepeyYeHb  IOKa3aTrelied MW  WHAUKATOPOB,  COOTBETCTBYIOLIUX
npuBeAeHHbIM B [Ipriioxkenun Ne 2 k HacTosmmm PexkoMenaanusm, ux 3HaYCHUM;

— nepeyeHb 00Ie00pa30BaTEIbHBIX OpraHu3allui, PacloOKEHHBIX B
CEJIbCKOM MECTHOCTU U MaJIbIX ropojax, Ha 0a3e KOTOPBIX TUIAHUPYETCS CO3AaHHE
[lentpoB «Touka poctay (1o dopme, npeacrasieHHou B [Ipunoxenun Ne 3);

— tunoBoe [lonoxenue o LleHTpe 0Opa3zoBaHusl €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKO HarpaBieHHocTel «Touka poctay (IIpunoxenue Ne 4).

Co3nanue ueHtpa «Touka pocra» Ha ©0a3ze 00mIe00pa3oBaTEILHOM
OpraHu3alid  JOMYCKAaeTcsi KakK IIyTeM  BBIACIEHHUS  COOTBETCTBYIOLIETO
CTPYKTYPHOTO TOJipa3fieieHusi 0011e00pa3oBaTeibHON OpraHu3aluu, Tak 1 0e3
BBIJICJICHUS OTAEIBHOTO MOAPAa3ICICHUS.

O61meobpazoBaTenbHas OpraHu3alys U3JaeT JOKAIbHBIA HOPMATUBHBIM aKT
0 HazHaueHuH pykoBogutens LlenTpa «Touka pocta» (Kyparopa, OTBETCTBEHHOIO
3a QYHKIIMOHUPOBAHUE U PAa3BUTHUE), @ TAKXKE O CO37aHUU IeHTpa « Touka pocta» u
YTBEPKJICHHUH TTOJIOKEHUS O ieaTesbHOCTH LlenTpa «Touka pocTay.

PernoHanbHblii KOOpAMHATOP HE mo3aHee AHSA OTKpbITHS LleHTpa «Touka
pocTa» o0ecrneurnBaeT pa3MeIIeHHEe B CHEIUANIbHO CO3JaHHOM paszzaene «LleHTp
«Touka pocra» oduuUMAIBHOTO caiiTa 00I1e00pa30BaTEeIbHON OpraHu3aluu B
UH(OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHON cetn  «MHTepHeT» wuHbOpMaMK O
co3ganuu W (QyHkuuonupoBanuu llentpa «Touka pocTta», B TOM UHCIe
uH(popmanuu 00 00pa3oBaTeNbHBIX Mporpammax, ooopynoBanuu llentpa «Touka
pocTay, IJIAHUPYEMOM PEKHUME 3aHITHH  OOydYaroIMXCcsd, IUIAHUPYEMbBIX
MeponpuiITusxX. B co3naHHOM pasznene oduuManbHOro caiita oOpa3oBaTeabHOU
OpraHu3allid TakXke pa3Mmeliaercs uHGopMaluss O HAIMOHAIBHOM IPOEKTE
«O0pazoBanue» (B TOM YHUCIE JIOTOTHI), aapec caiTa U opuiMaIbHas CUMBOJIMKA
Munucrepcrsa npocseuieHus: Poccuiickon @enepanuu.

PeruonanbHblit KOOPANHATOP o0ecrieunBaeT uH(OPMHUPOBAHUE
®denepanabHOro omneparopa B CIy4yae CO3/aHHUs Ha TEPPUTOPUU CYObEKTa
Poccniickont ®@enepaunn LleHTpoB «Touka pocTa» B paMKax HMHBIX IPOTrpaMM H
IIPOEKTOB, HE OTHOCSILMXCS K peanu3auuu ¢eaepanbHoro npoekra «CoBpeMeHHas
IIKOJIa» HalMOHANbHOro mnpoekra «OOpa3oBaHHE», 3a CUET CPEACTB OHOIKETOB
cyobekToB Poccuiickoit denepanu v (MIn) CPeICTB MECTHBIX OIOJIKETOB U (WJIN)
BHEOIO/DKETHBIX ~HMCTOYHMKOB, a TakKe HampaBlieHWEe Ha COIIaCOBaHUE
denepaabHOMY OIEpaTOpPy KOHLEMLMUU CO3AaHMS W (PYHKIMOHUPOBAHUS TaKUX
LlenTpos.

3. TpebOoBaHus K MOMENIEHUSIM, KOMILJIEKTOBAHUIO 000PY/10BAHUEM,
PACXOIHBIMU MATEPUAJIAMH, CPEACTBAMH 00y4YeHHsI U BOCIMTAHUSA

Co3znanne llentpoB «Touka pocTa» mpeanojaraeT KOMIUJIEKC YCIOBUH IO
OCHAIIIEHUIO 00pa30BaTEIbHBIX OpraHU3ANMK O00OpPYJIOBAHHEM, PACXOIHBIMHU
MaTepuajiaMH, CpEACTBaMH OOyYeHHUS ¥ BOCHHUTAHUS JUISl  JOCTHIKEHUS
00pa3zoBaTeIbHBIX PE3YILTATOB MO MPEAMETHBIM 00JacTsIM «EcTecTBeHHOHAYYHBIE
npenmeTe», «EcTtecTBeHHBIE Haykmy», «Maremarnka u = UHGOPMATHKAY,



«OO01ecTBO3HaHNE M ecTecTBO3HaHUe», «TexHomorus», o0pa3oBaTeIbHBIX
mporpaMm 00IIero O0O0pa30BaHUS ECTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOM
HaIlpaBJIICHHOCTEW, IMpU peain3alMd KypCOB BHEYPOUYHOM JIE€STEIBHOCTH H
JOTIOJTHUTENBHBIX ~ OOIEPa3BUBAIOIIMX MPOTPAaMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKON HAIIPaBJIECHHOCTEN.

[lepeuyens HampaBiIeHHOCTEN peanu3yeMbix Ha 0aze LlentpoB «Touka pocTta»
o0Opa30oBaTeNbHBIX TMPOTPAMM MOXKET OBITh pACHIUPEH B 3aBUCHUMOCTH OT
UMEIOIIUXCA Yy 0011e00pa3oBaTeIbHBIX OpraHU3alMil  yCIOBUM, a Takke
NOTPEOHOCTEN YH4aCTHUKOB 00pa30BaTENIbHBIX OTHOIICHHIA.

Coznanue neaTpa «Todka pocTa» MpeanoaaraeT pa3BuTue 00pa3oBaTeIbHON
UHPPACTPYKTYPHI 0011e00pa30BaTeIbHON OpTraHU3aIlui, B TOM YHCJIE OCHAIICHUE
o011e00pa3oBaTeNbHON OpraHU3aluu:

— 000pyZI0BaHUEM, CPEJICTBAMU OOYUYEHUSI U BOCITUTAHUS I U3YUYCHUS
(B TOM 4HCIIe DKCMEPUMEHTAIBHOTO) MPEIMETOB, KypCOB, AUCIUIUIMH (MOIYJIEH)
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH W TEXHOJOTHMYECKOW HANpaBICHHOCTEH
IIPU peau3alii OCHOBHBIX 00I1e00pa30BaTEIbHBIX TPOTPaMM U JOTIOTHUTEIBHBIX
o01reo0pa3oBaTeNbHBIX MPOrpaMM, B TOM YHUCIE JJIS PACIIUPEHUS COJEp KaHUS
y4eOHBIX MpeaMETOB «Du3nkay, « XuMusy, « buosorusy;

— o0opy1oBaHUEM, CPEACTBAMHU OOYYECHUSI U BOCIIUTAHUS JJISl U3YUYCHUS
OCHOB  pOOOTOTEXHUKH,  MEXAHUKH,  MEXaTPOHUKH, OCBOEHHUS  OCHOB
MPOrpaMMUPOBAHMS, peaTU3alldd MPOrpaMM JIOMOJHUTEILHOTO O0Opa30BaHUS
TEXHUYECKON U €CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTEN U T. II.

— KOMITBIOTEPHBIM U UHBIM 00OPYI0BAHUEM.

[lepeyerb, MUHUMAIBHO HEOOXOAMMBIE (DYHKIIMOHAIBHBIE M TEXHUYECKUE
TpeOOBaHUSI U MUHUMAJILHOE KOJIMYECTBO 000PYA0BAHUS, PACXOIHBIX MAaTEpPUAJIOB,
cpencTB oOydeHus U Bociutanus 11 ocHamienus Llentpos «Touka poctay (nanee
— UHQPACTPYKTYPHBIM JIUCT), ONMpENeNstoTcs PernoHanbHBIM KOOPAHMHATOPOM C
yuetoMm IlpumMepHoro mepeuns: o00pymaOBaHUsl, PACXOJHBIX MAaTEPUANIOB, CPEJICTB
oOydyeHHMs] M BOCIUTaHUA JUIsl co3laHud W oOecrieyeHus (YHKIMOHUPOBAHUS
LIEHTPOB oOpa3zoBaHUs €CTECTBCHHO-HAYYHOU 151 TEXHOJIOTUYECKON
HanpaBjieHHOCTH «Touka poctay B 0011€00pa30BaTEIbHBIX OpPTaHU3AIMIX,
PACIIOJIOKEHHBIX B CEIBLCKOM MeCTHOCTH M Maibix ropoaax (IIpunoxxkenue Ne 6),
MPUMEPHOTO TUIIOBOTO UH(PPACTPYKTYPHOTO JIUCTa, onpeaensemoro denepaibHbIM
OIIEpaTOPOM, ¥ HACTOALIMX PexomeHnanuii.

B pamkax ocHameHuss  00mieoOpa3oBaTeIbHBIX  OpraHu3aluil  TMpu
dbopmupoBaHun HHGPACTPYKTypHOro jucTta cyobekT Poccuiickoit ®deneparuu
BIIpAaBE€ BHIOpATh CTAaHAAPTHBIA WIM TPOMUIBHBI KOMIUIEKT 000pY/IOBaHUSA,
MIPE/ICTABIICHHBIN B TIPUMEPHOM TepeuHe 000pYAOBaHUS, PACXOIHBIX MAaTEPHAJIOB,
cpeacTB oOydeHUs W BocnuTaHusi s ocHameHust llentpoB «Touka poctay
(ITpunoxkeame Ne  6).  Jlng  MaJOKOMIUICKTHBIX  00mIeoOpa3oBaTEIbHBIX
opraHm3aruii’ 06beM CIMHHIl CPEACTB OOYUCHHS M BOCIMTAHHS (GOPMUPYETCS B
MEHBIIIEM KOJUYECTBE.

1 . . o o
MatoKOMIUTEKTHOH 0011e00pa30BaTeIbHON OpraHU3anneil B paMKax peajn3aldid MEPONPHUITHH MO CO3IAHUIO U
(hyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOW HAINpaBICHHOCTEH IpHU3HAETCA



[IpodunbHpIE  KOMIUIEKT 0OOpYyJOBaHUS MOXET ObITh BBIOpaH s
0011e00pa3oBaTeIbHBIX OpPraHU3aIMi, UMEIOIMIMX Ha MOMEHT CO3JaHHs IEHTpa
«Touka pocta» HaboOp cpeacTB 0Oy4eHHUS U BOCIHMTAHMS, OKPHIBAIOIINI CBOUMHU
(GyHKIHUOHATBHBIMA  BO3MOKHOCTSAMH 0a30Bble MOTPEOHOCTH TMpPU H3YYECHUU
npeaMeToB «Pusznkay, «XuMmus» u «buonorus.

[IpodunpHblii  KOMIUIEKT O0OpyaoBaHHs oOecmeunBaeT dPQPEKTUBHOE
JOCTH)KEHHE 00pa30BaTENbHBIX PE3YJIbTaTOB OOYYAIOMIMMUCS [0 MNpOrpaMMam
€CTECTBEHHO-HAYYHOW U TEXHOJOTHMYECKON HaNpaBIECHHOCTEH, BO3MOKHOCTb
yIIyOJIEHHOTO U3YYCHHS OTJEIBbHBIX MPEIMETOB, B TOM YHCIE Uit (OPMUPOBAHUS
U300peTaTeNIbCKOro,  KPEaTUBHOTO, KPUTHYECKOTO  MBIIUICHUS,  Pa3BUTHUSA
GyHKUMOHATBHOM ~ TPaMOTHOCTH y  OOydYaromuxcs, B  TOM  YHCIE
€CTECTBEHHOHAYYHOU U MAaTEMATUYECKOM.

[Ipu dopmupoBannd HHPPACTPYKTYpHOTO JHUCTAa U3  MPOPUIBHOTO
KOMILJIEKTA B 0053aTeIbHOM MOPSAKE 00ecnednBaeTcsi BEIOOp CpeicTB OOyUEeHUS U
BOCITUTAHUSI HE MEHEEe 4YeM IO TpeM yueOHBIM mpenMeraM («DPusnkay, « XUMHUs,
«buonorus») M KoMmmplOTepHOro oOopynoBaHus. OcTaBuIMecs MO HTOraM
onpeeneHuss 00A3aTeNbHOr0 00OpYAOBAHUS CPENICTBA, MPEAYCMOTPEHHBIE IS
ocHaulenust llentpa «Touka pocTta», pacnpeaensoTcs Ha NPUOOPETEHUE
JIOTIOJIHUTENBHOTO  000pYAOBaHUSA, BXOJAIIET0 B IEpPEYeHb O00OPYIAOBAaHMUS,
pPacXOJHBIX MaTepHUaNiOB, CPEACTB OOyYEHHS] W BOCHUTaHUS MPOPUIBHOTO
komruiekTa ([Ipunoxxenue Ne 6 K METOAMYECKUM PEKOMEHIAIHSM).

[Ipu BBIOOpE AOMONHUTENIBHOIO OOOPYIOBAaHUS TAKXKE CIEIYET YUYUTHIBATh
cnenuuKy U TMOTPEOHOCTH OTpaciell HIKOHOMHUKU cyObekTa Poccuiickoi
denepanum.

PernonanbpHbIii KOOPAUHATOP obecrieunBaeT COrJacOBaHUE
c(OpPMHPOBAHHOTO B COOTBETCTBUU C TUMOBOU (popMOI MHGPACTPYKTYPHOTO JIUCTA
c @DenepanabHbIM OINEPATOPOM B COOTBETCTBHUHM C PETIAMEHTOM, OIPENEISIEMbBIM
denepanbHBIM ONIEPATOPOM.

[Ipu wHampaBiaeHMM Ha COTjacoBaHUE WHEOPACTPYKTYpHOTO  JIUCTA,
COZIEpIKAILET0  CTAHJAPTHBIE  KOMIUIEKTHI,  PErMoHaJbHBII ~ KOOPAMHATOP
npenoctasisiet (o Gpopme dDenepanbHOro onepaTopa):

- MOATBEPKIECHUE OTCYTCTBHSI B COOTBETCTBYIOIIUX OOpa30BaTEIbHBIX
OpraHu3alusIX, OCHAIEHUE KOTOPBIX IUIAHUPYETCs, 000PYIOBaHUS, PACXOJHBIX
MaTepHayoB, CpPEICTB OOyYeHHMs W BOCHHUTAHMS, YKa3aHHBIX B IEpEYHe
CTaHJAAPTHOTO KOMILJIEKTA;

- NOATBEpKIAeHUE Hanuuus (I1ub0 obOecrieueHre HaIudMs 10 MOMEHTa
ocHamleHusi LlenTpoB «Touka pocTa») yCIOBUIM JJiI XpaHEHUS U HUCHOJb30BAHUS
XUMHUYECKUX PEaKTHBOB, B TOM YHCJIE HEOOXOJIMMOTO0 00OpYIOBaHMS, BKIIIOYAs
mKkad BBITSHKHON MaHOPAMHBIM W IIKad 11 XpaHEHHS XUMHYECKUX DPEaKTUBOB
OTHEYINOpHbIM, cormacHo Ilepeunio cpeacTtB oOydeHHs U BOCIUTaHUS,
HEOOXOMMBIX TSl peah3aIiui 00pa3oBaTebHBIX IPOrPaMM HAYaJIBHOTO OOIIETO,
OCHOBHOTO OOWIEro W cpeaHero oOmIero o0pa3oBaHUs, COOTBETCTBYIOIIUX

00111e00pa3oBaTeNibHasl OpPraHU3anys, YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KAaXIOW W3 mHapajviencii KoTopoiu
cocTaBiisieT He Oosiee 1 € TMHUIIBL.



COBPEMEHHBIM  yCJIOBUSIM  OOydeHHUs, HEOOXOAMMOIO TpU  OCHAILIEHUU
0011e00pa3oBaTeIbHBIX OpPraHu3aluid B IENIX peaTu3allid MEPONpUATHN IO
COJICMCTBUIO coO3MaHuI0 B cyObekTax Poccuiickoit denepannu (ucxons u3
IPOrHO3UPYEMOM  MOTPEOHOCTH) HOBBIX MECT B  00LIE00pa30BaTEIbHBIX
OpraHM3alyrsAX, YTBEPKIACHHOMY IIpuka3zoM Munnpocsemenns Poccum ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpa3zoBaTenpHBIC OpraHW3amUd, Ha 0a3e KOTOPBIX CO3JAIOTCA U
¢yukuonupytor  Llentpel  «Touka  pocta», JOJKHBI  COOTBETCTBOBATH
JNEUCTBYIOLIUM TPEOOBAaHUSAM K YCTPOMCTBY, COJIEPKAHUIO U OPTraHU3ALMK PEXUMA
paboThl 00pa30BaTEIbHBIX OPTaHU3AIMI U UHBIM HOPMAaTUBHBIM IIPABOBHIM aKTaM,
ONPENEIAIOIMM TpeOOBaHNUA K OpraHu3aluy OOIIEr0 U JOINOJIHUTEIBHOIO
oOpa3oBaHMUsI IETEH.

[Tomemienust (QpyHKIMOHATIBHBIE 30HBI, B TOM 4YHCJE y4e€OHbIE KaOMHETHI
¢busuku, xumuu, ouonorun) Llenrpa «Touka pocta» pekomMeHAyeTCs pacnoiaraTh B
npenesax OJHOro 34aHusl.

IIpoexTupoBanue, 3o0HHpoBaHue nomemeHud llenTpo «Touka pocra» u
ONpPEJENICHUE JU3AH-PEIIEHUN OCYLIECTBIISIETCS C YYETOM pYKOBOJACTBA I10
IPOCKTUPOBAHUIO LEHTPOB «Touka pocTay, yTBepxKAaeMoro (penepaibHbIM
ONEPATOPOM.

[Ipn npoektupoBanny, 30HMpoBaHnK nomenieHn LlenTpoB «Touka pocta»
CIIEyeT Y4YWUThIBaTh OCOOEHHOCTH OOOpYyIOBaHUS, PACXOJHBIX MAaTEpUaJIOB,
CpencTB  O0y4YeHHMs W BOCIHUTAaHUSA, KOTOpPbIM Oyner  oOecredynBaThCs
oOpa3oBareabHasi OpraHUu3alHsl.

[IpoekT 30HupoBanusa nomemeHui Llentpos «Touka pocTtay npeacraBiseTcs
denepanbHOMY OIIEPAaTOPy OJHOBPEMEHHO C MPECTaBICHUEM HH(PACTPYKTYPHBIX
JIUCTOB.

4. Opranuszanus 00pa3oBaTeJIbHOM JAeATeJTbHOCTH

OOpa3zoBaTenbHas JEATENIBHOCT, Ha 0aze 1eHTpoB «Touka pocTay
OCYIIECTBJISIETCSL TI0 00pa30BaTEIbHBIM MPOTPaMMaM OOIIETO M JOMOJHUTEIEHOTO
oOpa3zoBaHusl.

TpeboBanus k QopMary opraHuzanud oOpa3oBaTEIbLHON ESATEILHOCTH
PETYIUPYIOTCS HACTOSIIMMHU PexomMeHmanusMu U MHBIMH WHOOPMAITMOHHBIMU H
METOAUYECKUMU MaTtepuaiamu deepalibHOTo Oneparopa.

Hanpagnenust peannszyeMsIxX ¢ ucnosib3oBanueM pecypcoB Llentpos «Touka
pOCTa» NporpaMmm OMPEEIISIIOTCS B COOTBETCTBUM C METOAUYECKUMH MaTepUaIaMu
U PEKOMEHJALUSIMHU, YCTaHABIMBACMBIMU M aKTyalu3upyembiMu DenepaibHbIM
OIIEPATOPOM.

Ha o0Gaze mentpoB «Touka poctay obecneymBaeTcs peanu3aius
oOpa3oBaTeNbHBIX MPOTPAMM  €CTECTBEHHO-HAYYHOW U  TEXHOJIOTMYECKOU
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBMU C  TpeOOBaHUSIMHU
3aKOHOJATEIhCTBA B cdepe o00pa3oBaHUS W C yUYETOM PEKOMEHIAIHA
denepanpHOro omeparopa. B oGs3arensHOM mopsiike Ha 0aze 1eHTpoB «Touka



poctay oOecrneynBaeTcss OCBOEHHE OOy4yalolmUMHUCS Y4EOHBIX MPEAMETOB
«Duzukay, «Xumus», «buonorus» ¢ UCHOIB30BAHUEM MPUOOPETAEMOIO
000py0BaHUs, PACXOIHBIX MATEpPUAJIOB, CPEACTB OOYUECHUS U BOCIIUTAHMUSL.

He menee 1/3 o0bema BHEYpOUHOM NEATEILHOCTH OOYYarOUIUXCsl JOJIKHO
OBITh OPUEHTHUPOBAHO Ha MOJJEP)KAHNE €CTECTBEHHOHAYYHOU U TEXHOJOTUYECKON
HampaBlIEHHOCTEH 00pa30BaTEeNbHBIX MPOrpaMM, HPH STOM O0O0BEM MPOrpaMm
€CTECTBEHHOHAYYHOM HAIIPaBJIEHHOCTH HE MOXET cocTaBisATh MeHee 20% ot
oOmiero oobeMa BHEYpOUHOHM aAesTesnbHOCTU. OOpa3oBaTesibHbIE MPOTPaMMBI T10
JPYTUM  HANpaBJICHHOCTAM INPH HAJIUMYUM  BO3MOXHOCTH  PEKOMEHIYETCS
IJJAHUPOBATH C UCNOJIB30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pa3paboTka pabGoumx mporpamm 1o mnpeaMeram «Dusukay, «XUMHI»,
«buonorus», y4eOHbBIM MpeaMETaM E€CTECTBEHHO-HAyYHOHW W TEXHOJIOTMYECKOU
HaIpaBJICHHOCTEW U3 YacTh Yy4yeOHOro IuUiaHa, (opMupyeMol ydYacTHHUKaMU
0o0pa30BaTeNbHBIX OTHOLICHHWH, MPOrpaMM BHEYPOUYHOW JIEATEIBHOCTH U
JIOTIOJIHUTENBHOTO  00pa3oBaHUs  OCYLIECTBISIETCS  001e00pa3oBaTeIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3JAI0TCs LIEHTPhI « ToUKa pocTay, cCaMOCTOSTENBHO C
Y4ETOM METOAMYECKHUX MATEpUaJOB U pexkoMeHnannii denepambHOro oreparopa.
Peanuzanust 00pa3oBaTeNbHBIX MPOrpPaMM JOMOJHUTEIHHOTO 00pa3oBaHUs B
MaJIOKOMIUIEKTHBIX 00I1€00pa30BaTEIbHBIX OPraHU3alUAX OCYILIECTBISETCS MpU
HaJIMYUHM Y OpPraHU3alldyd COOTBETCTBYIOLIMX YCIOBHM. JIJs MalOKOMILJIEKTHBIX
o01eo0pa3oBaTeNbHbIX OpPraHU3alMil JTOMYCKAaeTCs OTCYTCTBUE JMIEH3UM Ha
JIOTIOJIHUTEIbHOE O0pa30BaHWE M PEaJU3yeMbIX NIPOrpaMM JTOMOJIHUTEIBHOTO
oOpa3zoBaHus.

Pekomenmanuum 1O HKCHONB30BAaHHUIO  CTAHJAPTHOIO KOMILJIEKTa
obopynoBanusi llentpa «Touka pocra» Tpu  pealu3alid  [porpamm
€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HAIPABJICHHOCTEN ONPEACICHbl B
[Ipunoxxenuu Ne 5 k HacTossM PexoMeHmanusm.

CompoBokKJaeHUE M METOAMYECKOEe  O00eCleueHHe  MCIOJIb30BaHUS
npopUILHOTO KOMIUIEKTa OOOpYAOBaHUS B 00pa30BaTEIbHOM JEATEIbHOCTU
ueHTpoB «Touka pocra» ocymiectsisier OenepanbHbli OIEpaTop.

Meroanueckre mMaTepuaibl, pa3padOTKH U WHBIE MaTEpHUalbl 1O BOMPOCaM
UCIIOJIb30BaHUSI MPOGUIBLHOTO KOMIUIEKTa OOOpYJIOBaHUSI pa3palaThIBAIOTCA,
aKTyaJM3UPYIOTCSA U pacupocTpasstorcs denepanbHbIM ONIEPATOPOM, B TOM UHCIIE
C TMPUMEHEHHUEM COBPEMEHHBIX MeIua HWHCTPYMEHTOB (BUIeO, BeOUHap,
myOTUKaIm).

@denepalibHBIM ~ ONEPATOPOM HA PEryJsIpHOW OCHOBE oOecnednBaeTcs
NPOBEICHUE METOJMYECKUX H OO0ydallluX MEpONpHUsITH 1o  BOIpocaM
opranuzauuud oOpazoBarenbHOro mnporecca B Llentpax «Touka pocta» ¢
IPUMEHEHHEM MPO(UIBLHOTO KOMILJIEKTa 000pyA0BaHuUs, OKa3aHUE METOIUYECKON
MOMOILY MTPH pa3paboTKe yueOHbIX MaTepUaIoB, 3aJJaHUM JJIsl COBEPIICHCTBOBAHUS
MPAKTUYECKON MOATOTOBKM OOYyYalOIMXCS MO Y4eOHBIM NpeaAMeTaM, Kypcam
BHEYPOUHOM J1€ATEIbHOCTH, TOMOJIHUTEILHOTO 00pa30BaHus AeTeH.

[legarornyeckue paOOTHUKH, OCYIIECTBISIONIUE JESATENbHOCTh Ha 0ase
[lentpoB «Touka pocta» ¢ TpUMEHEHHEM MTPOPHIBHOTO  KOMILIEKTA



o0OpyZOoBaHUsl, MPOXOASAT OOy4YeHHE MO MporpaMMaM JIOMOJHHUTEIbHOIO
npodeccruonanTbHOTO 00pa3oBaHus (KypChl MOBHIIICHUS KBATM(PUKAIIAN) U3
denepanbHOrO0  peecrpa nporpamm  J{I10. [ToBeiieHHE
KBATM(PUKALMUA TEJArOTHYECKUX PAOOTHUKOB OCYIIECTBIISIETCS HE PEXKE OJHOTO
pasa B TpH roja.
5. Opranu3anuOHHO-MeTOAMYecKoe CONPOBOK/AeHNE U UCI0Ib30BAHNE
HHOI CO3IaHHON B paMKaX peajin3alui HAMOHAJIBHOI'0 NMPOEKTa
«O0pa3zoBanne» MHPPACTPYKTYPbI

B nensx KOMIIEKCHOTO COnmpoBOXICHUS AesitenbHOCTH LlenTpoB «Touka»
denepaabHBIM  OMEPATOPOM O0OECIIEUYNBACTCS OCYIICCTBICHHUE ITyOJIMKAIUHA U
OOHOBJICHUSI METOAUYECKUX MATEPHAIOB, BKIIOUYAIOIMNX YICOHO-METOIMYECKHEC
MaTepHuaibl (MHCTPYKIIMH, METOUYECKHE TOcOoOUs, UHPOPMAIIMOHHBIE MaTepUaIbI,
MEePEYHU PEKOMEHIYEMBIX JTIUTEPATYPHBIX UCTOYHUKOB, BUJICOMATEpHUAIIBI U JIP.), a
TaKKe MaTepualibl 10 WTOraMm TpoBefeHus Meponpustuii  denepaibHOTO
oreparopa (BeOMHaphl, CEMUHAPHI, KOH(DEPEHIIUU, COBEIIAHUS U JIp.).

Jlnst nenarorudyeckux padbotHukoB LleHTpoB «Touka pocray denepanbHbIM
OlepaTopoM  OOecreunBaeTCsl MPOBEACHHE TEMAaTHYECKUX BEOMHAPOB U
o0pa3oBaTEIbHBIX MEPOIPUATHUM, HANPABICHHBIX HA Pa3bsICHEHHE BOMPOCOB
peanuzanuu oOpa3zoBareibHBIX TporpamMm Ha 06aze llentpoB «Touka pocTay c
pUMEHEHUEM TPOPHUIBLHOTO KOMILIEKTa 000PYy10BaHHUS.

JIyist PernoHanbHbIX KOOPAMHATOPOB U PYKOBOAAIIUX paboTHUKOB LleHTpoB
«Touka poctay DenepanbHbIil oniepaTop 00ECIEUNBAET MIPOBEACHUE TEMATUYECKUX
BeOMHAPOB, HAMPABJICHHBIX Ha JIOMOJHUTEILHOE pPa3bICHEHUE BOIPOCOB,
OTHOCSIIITUXCS K UCIIOJIHEHUIO KOMIUIEKCOB MEP (OPOKHBIX KapT) MO CO3JAAHHIO U
dbyukimonupoBanuto llenTpoB «Touka pocTay, TOCTUKEHUIO YCTAHOBJICHHBIX
nokaszaresied (yHKIIMOHUPOBAHUS, HMCIOJIB30BAHUIO MHOM CO3JaHHON B paMKax
peanu3aiuy HalmoHaIbHOTO npoekTa «O0pa3oBaHue» HHPPACTPYKTYPHI.

B uensx »sddexTtuBHON OpraHu3alMOHHO-METOJUYECKON  MOAAECPKKU
co3ganusi u (QynkuuonupoBanusi lLlentpoB «Touka pocTay Ha TeppUTOPUU
cyobektoB  Poccuiickoit ~ @enepauuu  PernoHaibHBIM  KOOPAMHATOPOM
oOecrieynBaeTCs BOBJICUEHUE JETCKUX TEXHOMapKkoB «KBaHTOpHym», ILEHTPOB
nudpoBoro obpazoBanus aetei «IT-kKyO», KIIHOYEBBIX IIEHTPOB JOTIOJHUTEIIHBHOTO
oOpa3oBanus «/lom HaydHOU KoJumaboparuu» B aesrenbHocTh LleHTpoB «Touka
pocTa» B cieayromux ¢popmarax:

1. [IpoBeneHre COBMECTHBIX MEPONPUITHH [JIsi OOy4aroIuxcs |
MEeJarOrHYecKuX pabOTHUKOB 0011e00pa3oBaTeIbHBIX OpraHu3aluii, Ha 0ase
koTopbix co3patorcs Llentper «Touka pocra» (oOydaromue CeMUHapbl W
MacTEpKJIacChl 1O BOMPOCAM HCIIOJIB30BaHUS 000pPYAOBAHUS, CPEJCTB OOYUCHUS U
BOCIIUTAHUS, METOJMYECKHE  MEPOMPUATHS IO  BOMpocaM  pa3pabOTKH,
COBEPIIICHCTBOBAHUSI W BHEJPEHHUS MPOTPaMM JIOMOJTHUTEILHOTO 00pa30BaHUS
€CTeCTBEHHO-HAYYHOM W TEXHUYECKOW  HAIpPaBJIICHHOCTH,  OpTaHU3alUU
BHEYPOUYHOU NIEATETLHOCTH OOYYalOIIUXCsl; WHANBUIYATbHbIE KOHCYIbTAIUN IS
MeJarori4ecKuX pabOTHUKOB, B TOM YHUCJIE B PEXKUME OHJIAWH; 3aHATHS MPOEKTHON



JEATEIIbHOCTBhIO; KOHKYPCHBIE M COPEBHOBATEIBHBIE MEPONPHUATUSA ISl ACTEH U
Ap.).

2. OpraHu3anuss M yd4acTHE B PETHOHAJIBHBIX MU MEXKPETrHOHAIBHBIX
KoHpepeHuax, QectuBanax, QopymMax 10 o0OMEHY OINBITOM paboOThl Ha
BBICOKOOCHAILICHHBIX YYEHUKO-MECTaX, B TOM YHUCJIE [0 Peaju3aluu MPeIMETHBIX
obnacteii  «EcrecTBeHHOHay4Hble  TpeaMeTh», «EcTecTBeHHbIE — HayKn»,
«Martematnka u uHpopMaTuka», «OOIIECTBOZHAHWE U ECTECTBO3HAHUEY,
«Texnonorusi», a TakkKe MNPOrpaMM  JIONOJHUTEIHLHOTO  00pa3oBaHMS
€CTECTBEHHOHAYYHOW U TEXHUYECKON HAIIPABICHHOCTEM.

3. YyacTtue pervoHaNbHBIX KOOPAMHATOPOB, INpeacraBuTencet LleHTpos
«Touka pocTa» M HMHBIX LEHTPOB, QYHKIIMOHUPYIOIIUX HA TEPPUTOPUHU CYOBEKTa
Poccuiickon @enepannu, B Mmeponpusatusax dOeaepaibHOro oneparopa.

I'paduk meponpusaTui, KBOTHl YYacTHUs, COAECpPNKAHUE M TEXHOJOTUU

IIPOBEIACHUS MEPONPUATUI NOBOJSATCS denepanibHbIM OIepaTopoM
JOTIOJIHUTENBHO.
4, OpraHuzanus 1 y4acTue B MPOBEICHUH MH(DPOPMAITMOHHBIX KaMITaHUN

N0 TOMyJSPU3alUK HAIMOHAJIBHOTO MpoekTa «OO0pa3oBaHUE» Ha TEPPUTOPHUH
cyobekToB Poccuiickoit ®@enepanuu, B TOM YUCIE COOBITUSAX, MPOBOJUMBIX IS
KOHCYJIbTALIMOHHOTO CONPOBOXKACHUS POAUTENEH (3aKOHHBIX MPEICTaBUTEINEH)
OOy4JaronmMxcss 0 BO3MOXKHOCTSIX [UJISl Pa3BUTUSL CHOCOOHOCTEM W TaJlaHTOB UX
neTe, npoeCCUOHAIbHOW OpUEHTAlMM W YCIEHNIHOIO OCBOEHHUS OCHOBHBIX
00pa3zoBaTEeIbLHBIX MPOrpamMM 0011IeT0 00pa30BaHUs.

5. Pa3paboTka, yTBep:KIEeHUE U peanu3alusi CETEeBbIX 00pa30BaTEIbHbBIX
POrpamMM C HCIOJIb30BAHUEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3JaHHBIX B
cyorekte Poccuiickoit ®enepani B paMKax ~HAIMOHAJIBHOTO  TPOEKTa
«O6pa3oBaHue», B TOM YHCIE€ COBMECTHO C JIETCKUMU TEXHONapKamH
«KBaHTOpHYMY.

6. Bogneuenune odyuarommxcsi 001eo0pa3oBaTesbHbIX OpraHU3alfii, Ha
0a3ze KoOTOpbIX co3paroTcs W (QyHkuuoHupyroT Llentpsl «Touka pocrta», B
pa3iauuHble (OpPMBI CONMPOBOXKJIEHUS W HACTaBHUYECTBA C HCIOJb30BaHUEM
KaJIpOBBIX ~ PEcCypcoB,  oOecnedyuBarolmUX  pabOTy  BBICOKOOCHAIIECHHBIX
YUYEHHKOMECT, CO3JaHHbIX B cyObekTe Poccuiickoit ®enepaurni B pamkax
HaIlMOHAJbHOrO TpoekTa «OO0pa3oBaHUE» C YYETOM METOAOJOTHH (1IeJIeBOi
MOJIeJIM) HACTaBHUYECTBA OOyYArONIMXCS [JIs OpraHu3alyid, OCYUIECTBISIOIINX
o0pa3zoBaTeIbHYIO JEATEIBHOCTh IO 00111e00pa3oBaTeIbHbBIM, JIOMOTHUTEILHBIM
oOmieoOpazoBaTebHBIM W MpoTpaMMaM  CpPeAHero  MpodheCcCHOHATBHOTO
oOpa3oBaHus, B TOM YHUCJE C MPUMEHEHHEM JYYIIMX MPAaKTUK OOMEHa OIbITOM
MEXIY 00y4aroUMUCH.

Lentpsl «Touka pocTa» UCHOIB3YIOT HHPPACTPYKTYPY U KaJpPOBbIE PECYPChI
JETCKUX TEXHOIIAPKOB «KBaHTOprym», CO371aBaEMbIX Ha 0aze
o011e00pa3oBaTeIbHBIX OpraHU3alui, JUIsl Pa3BUTHUS IMPOEKTHOM JAEATEIbHOCTH
oOyuaromuxcs. Ilemarornueckue paboruuku  LlentpoB  «Touka  pocta»
00ecneunBaT y4yacTue OOydarolUXCsli B MEPONPUATUSAX JIETCKUX TEXHOIMAapKOB
«KBanTOpHYM» C yAalleHHBIM UCHOJIb30BaHUEM 000pPYAOBAHUS, CPEACTB O0yUEHUS



Y BOCIIUTAHMSI, a TAKXKE MPUHUMAIOT YYaCTHE B OPTaHU3YEMBIX MU CEMHHApax 1o
neMoHcTpanuu 3G (HEeKTUBHOTO OMbITA peaan3alui 00pa3oBaTeIbHBIX €CTECTBEHHO-
HAayYHOM, TEXHOJOTMYECKOM ¥ HWHBIX HANpaBICHHOCTEH Cpeau  MHBIX
0011e00pa3oBaTeIbHbIX OpraHU3alil, PaCIONI0KEHHBIX Ha TEPPUTOPUHU CyOBEKTa
Poccuiickon ®@enepanumu.

PernonanbHbIM KOOPAMHATOPOM HaA TEppUTOpUM cyObekTa Poccuiickoi
@denepanuu  obecrieunBaeTcs paboTa MO TOMJAEPKKE 00Ieo0pa3oBaTeIbLHBIX
OpraHM3alMii, IMOKAa3bIBAIOUIMX HU3KUME OOpa3oBaTeNbHbIE PE3YJbTaThl, C
UCIIONIb30BaHUEM MHGPACTPYKTYphl U KaapoBoro odecneuenus LlentpoB «Touka
poctay B pa3nUuyHBIX (opmarax (COBMeCTHas peanu3anus 00pa30BaTEIbHBIX
IporpaMM, IMpoBeJCHUE OO0YYaIOLUX MEPONPUATUIH, CEMHUHAPOB, KOHCYIbTALUNA U
np.).

IIpn 1npoBeNEHMM pa3IMYHBIX MEPONPHUATHH, CBSI3aHHBIX C peaau3alnuen
HallMOHANBbHOrO TpoekTa «OOpa3oBaHHE», HCIOIb30BAHHEM COOTBETCTBYIOIIEH
UHQPACTPYKTYpPHI, KaIPOBBIX U (PUHAHCOBBIX PECYPCOB, IOJKHO OBITH 00ECIIEYEHO
UX HMHQPOPMAIMOHHOE COIMPOBOXACHHE, B TOM YHUCJIE B CPEACTBAX MacCCOBOMU
uH(pOpMaIMU, COLUMANbHBIX CETSIX, Ha calTax 00pa30BaTENIbHBIX OpraHU3alil ¢
UCIIOJIb30BaHUEM (PUPMEHHON CHMBOJIMKHU HAIIMOHAIBHOIO IIPOEKTA
«O0pazoBaHue».

Nudopmanus o6 yuactum LlentpoB «Touka pocTta» B MepONpPUATHSIX
HampaBisiercss  DenepanpHOMYy — OIEepaTopy B paMKax — €KEKBApTaJIbHOIO
MOHUTOPUWHTA.

6. TpebdoBanus k GUHAHCOBOMY
obecnevyennio LlentpoB «Touka poctay»

®duHaHcoBoe obOecneueHue ¢Gynkiumonupoanus LlenTpoB «Touka pocrtay
BKJIFOYAET 3aTpaThl B COOTBETCTBUU C OOHMMHU TPEOOBAHUSAMHU K OMPENCICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYAapCTBEHHBIX (MYHHUIIMIAILHBIX) YCIYT B
chepe NOUIKOIBHOr0, HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHETro O0IIero,
cpenHero mpodecCHOHANTBHOTO 00pa3oBaHUs, JOMOJIHUTEIBHOTO 00pa3oBaHUs
JIETEN U B3POCIBIX, TOMOJHATEILHOTO MPOodeCcCHOHATBHOTO 00pa30BaHMsl ISl JIHII,
UMEIONIMX WIM TOJy4YalIuX cpeaHee MpodecCUOHAIbHOE 00pa3oBaHuUeE,
npodeccuoHanbHOTO O0yYEHHS, MPUMEHSIEMBIMHA TIPU pacueTe o0beMa cyocuauu
Ha ()MHAHCOBOE OOECTIEYCHHNE BBIMOIHEHUS TOCYIaPCTBEHHOTO (MYHHITUIIAIBHOTO)
3aJlaHds Ha OKAa3aHHWE TOCYMapCTBEHHBIX (MYHHIIMITAIBHBIX) YCIYT (BBITOJTHCHHE
paboT) TOCYAapCTBEHHBIM (MYHUITUTIATBHBIM) YUPEKICHUEM, YTBEPKICHHBIMH
npukazom Munnpocsemennss Poccun ot 20 HosOps 2018 r. Ne 235 wm
BKJTFOYAIOIITUMHU B TOM YHCJIE:

- OIIaTy TpyAa MeIarorMuecKux pabOTHUKOB 00111e00pa3oBaTeIbHOM
opranu3zanuu, odecreunBaromux GyakmuonunpoBanue Llentpos «Todka pocTtay;

- NPUOOPETEHUE  JOCTaTOYHOrO OOBEMa OCHOBHBIX CpPEICTB M
MaTepHaTbHBIX 3aI1acOB, B TOM YHCJIE PACXOJHBIX MAaTEPUAJIOB, JJIsi 0OCCTICUCHHUSI



peanu3any  00pa30BaTENbHBIX MporpaMM B 00beMe, HEOOXOOUMOM  JUIs
HENpepbIBHOM pean3aluy 00pa3oBaTeIbHOIO IpoLecca;

- o0ecrieueHrne  TEKyIIed  JeATENbHOCTH  001Ieo0pa3oBaTeNbHOM
OpraHU3aI|H [0 00ecnedeHuIo 00pa3oBaTeIFHOIO MpoIiecca.

[Tpu popmupoBanum OromxeTa cyobekra Poccuiickoit deaeparuu (MECTHOTO
Or0/KeTa) Ha OUePEHOM I'0J] U TUIAHOBBIN MEPHO HEOOXOIUMO MpeTyCcMaTpPUBATh
OIO/PKETHBIE ACCHUTHOBaHUSI B o00beMe, HEOOXOAMMOM i  (PMHAHCOBOTO
obecrieuenus pynkponupoBanus LleaTpos «Touka pocta», B TOM YHCIIE C YI€TOM
COOTBETCTBYIOIICH MHACKCALIUH.

7. 3akJII0UNTEIbHbIE MOJ0KEHUS

[Ipu peanuzanuu MEpONPUSATUNA B UEIAX CO3AaHUS M (PYHKIIMOHUPOBAHUS
IlentpoB «Touka pocray cyowekT Poccuiickoit denepannu obecrieynuBaet
coOJIroicHUE TpeOOBaHU AHTUMOHOIIOJILHOTO 3aKOHOJATEIbCTBA u
3aKOHOJATEIbCTBA O KOHTPAKTHOM cucTeMe B cdepe 3aKyloK TOBapoB, padoT,
yCIIyT JUIsl 00€CTIeUeHUs TOCYIapCTBEHHBIX U MYHUIIMITAJIHBIX HYXX]I, B TOM YHUCJIE
B yacTu oOecreueHus] MOBBIMICHUS 3(PPEKTUBHOCTU, HMCKIIOUEHUSI OTpaHUUYEHUS
Kpyra TMOCTaBUIMKOB M  IOCTABJISIEMOr0  OOOpYAOBaHHUS,  IOBBIIICHUS
pPEe3yIbTAaTUBHOCTH  OCYIICCTBJICHHUS  3aKYINOK, OOECleueHUusl MpO3pavHOCTH,
MPEIOTBPAIICHUS KOPPYIIIUHU U IPYTUX 370yNOTPEOICHUM.

[Ipu ocymecTtBienun cyonbexktamu Poccuiickoit ®enepanuu  3aKynok
TOBAapOB, palbOT, YCAyr C IMEJbI0 MNPHOOpPETEHUs] O00OpPYAOBaHHUS, PACXOHBIX
MaTepHayioB, CPEACTB OOYUEHHS U BOCIIUTAHUs B essix co3nanus LlenTpoB «Touka
pocTa» 3a cyeT cyocwamu u3 (QeaepanbHOro OropkeTa OrOKETaM CYOBEKTOB
Poccuiickoit ®@enepanuu Ha CO(PUHAHCHUPOBAHME PACXOJHBIX 00S3aTEIbCTB
cyobexkToB Poccuiickoit denepanuu:

- obOecrieunBaeTCsl MEHTpAIM3AIUS 3aKYTIOK B MOPSIKE, OMPEACTICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTPAaKTHOW cucteme B cdepe
3aKyNOK, TOBapoOB, paboOT, yciayr [js oOecrneyeHus TOCyAapCTBEHHBIX U
MYHULUTATBHBIX HYXKI;

- NPUMEHSIETCS  HAIIMOHAJIBHBI ~ PEXUM B COOTBETCTBUM  C
TpeboBanusiMu cTaTh 14 @enepanbHoro 3akoHa ot 5 anpens 2013 r. Ne 44-03 «O
KOHTPAKTHOUM cucTeMe B cepe 3aKylmoK TOBAPOB, padOT, YCIYT i 0O0eCTieUeHHUS
rOCYJIapCTBEHHBIX U MYHUILIMTIATBHBIX HYXKI.

Kpome Toro, mpu oOCyIIEeCTBICHHH 3aKynok cyObekTamu Poccuiickoi
deaeparuu JOJKHBI OBITh YUTEHBI:

- nojoxxeHus nocra”Hosnenus [IpasurenscrBa Poccurickon denepannn
ot 03.12.2020 Ne 2013 «O mMuUHHMMaNbHOUN J0JiI€ 3aKyNOK TOBapOB POCCUICKOTO
MIPOUCXOKICHUS,;

- MOJIOKEeHU TocTaHoByeHus [IpaBurenscrBa Pocculickoin denepannun
or 03.12.2020 Ne 2014 «O wMUHHMaIBHON 00s3aTENBHOM JOJIe 3aKYIOK
POCCHIICKMX TOBapOB M €€ JOCTHKEHUU 3aKazunkom» (BMecte ¢ «llomoxxenuem o
TpeOOBaHMIX K COJAEpPX)aHUI0O W (opMe oT4eTa 00 00bEeMe 3aKYIMOK POCCHUHCKUX



TOBApOB, B TOM YHCJIE TOBApOB, MOCTABJIIEMBIX IPU BBHIIOJIHEHUU 3aKyNAaEeMbIX
paboT, OKa3aHWM 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B UESAX JOCTHXKEHUS
3aKa3YMKOM MHUHUMAJIBHON 0053aTeNbHOM JOJIM 3aKYNOK, O TpeOOBaHUAX K
COJlep)KaHUI0 ~ OOOCHOBaHUSI ~ HEBO3MOXHOCTH  JIOCTHIXKEHMSI  3aKa34MKOM
MUHUMAJIBHON 0053aTeNbHON A0S 3aKYNOK POCCHUMCKUX TOBApOB (B TOM 4YHUCIE
TOBapOB, TMOCTABJSIEMBIX TMPU BBIMOJHEHUU 3aKylaeMblXx paboT, OKa3aHUU
3aKyMaeMbIX YCJIYT) OTACJIbHBIX BHUAOB, IIPU OCYIIECTBIECHUU 3aKYNOK KOTOPBIX
YCTAHOBJIEHBI OTPAHUYEHUS JOIyCKa TOBAPOB, MPOUCXOASIIMX U3 WHOCTPAHHBIX
TOCYJIapCTB, O TOPSIIKE MOATOTOBKA M Pa3MEIICHUS B €IMHOW MHGOPMAIMOHHON
cucteMe B cdepe 3aKymnmoK Takux oryera M oOocHoBaHuUs», «llomoxxenueMm o
MOPSAJIKE, KPUTEPUSIX © IIOCIHCACTBUHA IPOBEACHUS OLECHKHA BBIIIOJHECHUS
3aKa3YMKOM OOSI3aHHOCTH JIOCTHKCHHUST MHUHUMAJIBHOW 005S3aTebHON  JOJH
3aKyNMOK POCCUMCKUX TOBapoB (B TOM YHCIE TOBApPOB, IOCTaBISEMbIX MIPH
BBITIOJTHEHUU 3aKylaeMbIX padOT, OKa3aHUM 3aKyIMaeMbIX YCIYT) OTACIbHBIX
BUJOB, MPU OCYUIECTBICHUH 3aKYNOK KOTOPBIX YCTAHOBJICHBI OrPaHUYCHUS
JIOITyCKa TOBAPOB, MPOUCXOISAIIUX U3 MHOCTPAHHBIX TOCYAapCTBY).
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K MeTOI[I/I‘IeCKI/IM PEKOMECHIAAITUAM

KOMILJIEKC MEP («10POXHASA KAPTA») 110 CO3JAHHUIO 1
OYHKIIMOHUPOBAHUIO B OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUAX,
PACIIOJIO’)KEHHBIX B
CEJIbCKOM MECTHOCTH Y MAJIBIX TOPOJIAX, HIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOTHYECKOM HATIIPABJIEHHOCTEM

«TOYKA POCTA»
No | HaumenoBaHue MepOnpUsTHS OTBETCTBEHHBIN PesynbTar Cpok
Y TBEpKICHBI:
- JIOJKHOCTHOE JIUIIO B
COCTaBE PErHOHAIBLHOTO
BEJIOMCTBEHHOT'O ITIPOCKTHOTO
oduca, OTBETCTBEHHOE 32
co3JaHue U
(GyHKIMOHHPOBAaHUE LIEHTPOB PacnopsiautenbHbIi akT
«Touka pocTay; PErHOHATBLHOTO OPTraHa
- IoKa3aTelIn HCIIOJIHUTCILHOMN
JIesATeTbHOCTH IIEHTPOB «Touka BJIACTH,
poctay; - Tunosoe llonoxenne PervonanbHbIi OCYIIECTBIISAIOMIETO HE M03/IHee
Lo nesitenbHOCTH LleHTpoB KOOPAMHATOP roCyJIapCTBEHHOE 31 suBapst X° roxa
«Touka pocTa» Ha TEPPUTOPUN ympaBlieHue B cepe
cyonekTa Poccuiickoit o6pazoBanus (nanee -
denepanyn — nepeyeHb PacmopsITUTEbHBINA aKT
0011e00pa3oBaTeIbHBIX POUB)
OpraHu3aIuii,
PaCTOJI0KEHHBIX B CENLCKON
MECTHOCTH M MaJIbIX TOpOJax,
Ha 0a3e KOTOPBIX TIAHUPYETCS
co3nanue Llentpos «Touka
pocTay.
Pernonanbueiii | ITuceMo GenepaibHOrO Cornacko
CdopmupoBaH 1 coriacoBaH KOOpJUHATOD, omeparopa u
2 UHQPACTPYKTYPHBIN JIUCT (denepanbHBIl | PACTIOPATUTENBHBIN AKT OTACTLHOMY
orepaTop PONB rpaduxy
OOBsBIICHBI 3aKYTIKH TOBAPOB, P . " 1
3 paBOT, YOIYT A1 COSAHHS erHOHaILHBIN 3BEIICHUS O HE Io3JHee
KOOPJAMHATOP MTPOBEICHUH 3aKYIIOK ampens X roja

enTtpoB «Touka pocta»

2 X — roj1 noJTyueH s CyOCHIHN.




CdopmMupoBaHbI TPOSKTHI

Ipunoxenue Ne

Perunonansuelii | PacnopsaauTensHbIi akT He no3naHee 1
4. | 3onupoBanus L{entpoB «Touka
KOOPAMHATOP POUB anpeins X rojua
pocta»
5 [IpoBeieH MOHUTOPHUHT PadOT PervonanbHbIi ITo dopwme, 25 aBrycra X roja,
' 10 IPUBEACHUIO IIJIOIIA0K KOOPAHHATOP onpenensieMon Jlajiee eKeroiHo
Ne | HaumenoBaHue MeponpusThs OTBeTCTBEHHBIN Pesynprar Cpok
Ilentpos «Touka pocTa» B Munnpocsemenus
COOTBETCTBHE C Poccuy nimm
METOJIUYECKUMH denepaibHbIM
pEKOMEHIALUAMHU OnepaTopoM
Munnpocsemenus Poccun
Hauano pa6otst LieaTpos PernonanbHslii WupopmanronHoe
6. 1 cents16psa X rona
«Touka pocra» KOOPJAUHATOP ocsenienne B CMU
ExexBapTanbHblii MOHUTOPUHT
N 1 okTs16psa X rona,
BBIIIOJIHEHUS TIOKa3aTenen . Otuer @enepaibHOMY
PernonanbHeiit nanee —
7. CO3JaHus U OIepaTopy Mo UToram
KOOpAUHATOP CIKCKBAPTAJIbHO B

(YHKIIMOHUPOBAHUSI LIEHTPOB
«Touyka pocra»

MOHHUTOpHUHI'A

TEUYEHHUE 2-X JIET
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K MeTOI[I/I‘IeCKI/IM PEKOMECHIAAITUAM

MHUHUMAJIBHBIE UHIUKATOPBI U IOKA3ATEJIA
PEAJIM3AIIMU MEPOIIPUATHUM 1O CO3JJAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSAX, PACIIOJIOKEHHBIX B
CEJIbCKOH MECTHOCTH U MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'MYECKOUN HATIPABJIEHHOCTEN

«TOYKA POCTA»
MuHuManbHOE 3HAYCHUE B
I MuHaIManbEHOE Mertoauka pacdera
3HAYEHHUE B FOJ U1 | MUHMMAJIBHOTO I1OKA3aTeNs
HaunmenoBanue nuaukaropa | o01eo0pa3oBaTeIbHBIX
N o MaJIOKOMIDTEKTHBIX B IIEJIOM TI0 CyOBEKTY
(moxaszares) OpraHu3anui, He N
oO1Ie00pa3oBarensHbIX| Poccuiickoit denepanuu, B
SIBIISTFOIIIMXCSI .
opraHu3aIuit ron
MaJIOKOMITICKTHEIMH
YwcIIeHHOCTh 00YJarOIIIXCs
00111600pa30BaTENILHON
OpraHu3aIlH,
OCBaMBAaIOMIMX JBa U Oolee
Y49eOHBIX TIIpenMeTa u3
qucna MPEIMETHBIX
obmacreit
«EcTecTBeHHOHAYYHEIC
IIPEIMETBD», CyMMa 3Ha4eHUI
«EcTecTBeHHbBIC HAYKH», MTOKa3aTes 10 BCEM
1 «MaremaTnka " 300 100 0011e00pa3oBaTeIbHBIM
UH(pOpMATHKA, (B rox otkpeITus — 150) | (B rog oTkpeITHS — 50)| OpraHM3amuaM, Ha 6aze
«O01mecTBO3HAHHUE U KOTOPBIX CO3/IaI0TCS
€CTCCTBO3ZHAHUCY, ueHTpbl «Touka pocTta»
«Texuonmorus» u (WIN) KypCh
BHEYPOUHOH JESATEIHbHOCTH
0O0IIenHTEIUIEK Ty aJIbHOM
HAIPaBJICHHOCTH C
HCITIOJIb30BAaHUEM CPEJICTB
00y4YeHHS U BOCITUTAHUS
Lentpa «Touka poctan 3
(uenoBex)

* Ucnonb3oBanme cpenctB 00opymoBaHus, O0yUeHUS M BOCITUTAHHS BO3MOYKHO Ha BCEX YPOBHAX O0IIIET0O
00pa3oBaHus U LeJIeCO00pa3HO ISl peai3allii yPOUHOU U BHEYPOUHOH AEATEIBHOCTH [0 IpOrpaMMam
€CTECTBEHHO-HAYYHOU M TEXHOJIOTHYECKOW HaNpaBIeHHOCTEH. PacdeT moka3aTens npexycMaTpuBaeT
CYMMHPOBAHKE YUCIICHHOCTH 00YUaIOIIMXCsI 00111e00pa30BaTe/IbHOM OPraHU3aIiH, KaXKIbIH 3 KOTOPBIX
3a/1efiCTBOBaH B OCBOCHHH HE MEHEE JABYX IIPEIMETOB, KypCOB, JUCIUIUINH (MOTyJIeH) eCTEeCTBEHHO-HAYIHOU U
TEXHOJIOTHYECKOW HATIPABJIICHHOCTEH B pPaMKax pealiu3allid OCHOBHEIX 00IIe00pa30BaTeIbHBIX MPOTPAMM.
YYUTHIBAIOTCS YIeOHBIC MPEIMETHI U3 YHCIa MPEIMETHBIX o0NacTelt «MareMaTnka u HH)OPMAaTHKA,
«O011ecTBO3HAHKE U ecTecTBO3HaHKEY, «TexHonorus», «EcrecTBeHHOHAYYHBIE IPEMEThI», «ECcTecTBEHHBIE
HAYKW» U (HJIH) KypChl BHEYPOYHOM JEATEIBHOCTH, pealli3yeMble C HCIIOIh30BAHUEM CPEIICTB OOYYCHUS H
Bocriutanus LlentpoB «Touka poctay. B ciydae, eciu B 001ieo0pa3oBaTebHOM OpraHU3aIH, 00IIAast YUCIICHHOCTh
00y4JaromuXxcs MEHbIIIE YKa3aHHOTO 3HAYEHUS, 3HAUCHHE TIOKA3aTeNsl TOJKHO COCTaBIATh He MeHee 80% oT olrei
YHCIIEHHOCTH 00YyYarolINXCs;




Ipunoxenue Ne

UrcneHHOCTh 00yJatoIuXxcst

o01meobpa3oBaTensHON c .
MMa 3HauCHUI
OpraHMU3aIiy, OCBAUBAIOIIMX yMMa 3Ha4e
MOKA3aTeJIs 10 BCEM
JIOTIOTHUTEIbHBIE
60 30 00111600pa30BaTEILHBIM
2 |obmeobpa3oBaTenbHBIC 6
. (B rom otkpertust — 30) | (B rox oTkphITHS — 15)| OpraHM3anuaM, Ha 6ase
MPOTPAaMMBbI TEXHUIECKOM H
9 KOTOPBIX CO3JAF0TCSI
€CTECTBEHHOHAYYHOM
nentpsl «Touka pocta»

HaIIpaBJICHHOCTH C
HCIIOJIb30BaAHUEM CPEZICTB

00y4eHHs U BOCTIUTAHUS
L{enTpa «Touka pocta» 4
(1emoBeK)

/lonsl meaarorn4ecKux
[paGoTHHKOB LIeHTpa «Touka
[pocTay, IPOIIeqIINX 00yUCHUE
3  |[mo mporpammam u3 peectpa 100 100 100
pOrPaMM MOBBIIICHHS
KBaHpUKauy QenepaIbHOTo
oreparopa’ (%)

* B ciyuae, ecin B 06111e06pa3oBaTEIbHON OPraHU3aIiH, 00IIast YHCICHHOCTh OOYAIOIIMXCS MCHBIIE 3HAUCHHS,
YKa3aHHOTO B TIOKa3aTele |, 3HaueHue moKa3aTess JOJKHO COCTaBIATh He MeHee 20% OT o0IIei YMCIeHHOCTH
oOyuaromuxcs. J[1si MaTOKOMITIEKTHBIX 00Ie00pa30BaTeIbHBIX OPTaHU3AIHHA JOIYCKACTCS OTCYTCTBUE JTUIICH3UN
Ha JIOMOJHUTEIBHOES 00Pa30BaHUE U PEATU3YEMbIX IPOTPAMM IOMOJHUTEILHOTO 00pa30BaHHMs.

® B cooTBeTCTBHY ¢ MyHKTOM 2 YacTu 5 ctatbu 47 @eaepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpasoBanmu B Poccuiickoii denepariumy» MOBBIIICHUE KBATU(DUKAIIMH EIATrOTMISCKUX PaOOTHUKOB
OCYILIECTBIIIETCS HE PEXKE OJJHOTO pasa B TpH roja. [ToBrImieHIe KBaTH(pHUKALINHN ITeJarorTHIecKoro paboTHUKA
reHTpa «Touka pocTa» 3aCYMTHIBACTCS TPH HAJTHMYUH JCHCTBYIOMIETO (C AaThl MPOXOXKACHHUS MPOILTO He Oosee 3
JIeT) YIOCTOBEPEHUS O TIOBBIIICHUN KBATH()UKAIIUY ITO IIPOrpaMMaM, COOTBETCTBYIOIIAM HaIlpaBlieHHOCTSM LleHTpa
«Touka pocTay, WK TPOXOKIACHUHN 00yUSHHS IO IporpaMMaM (eIepaabHOTO oniepaTopa. TakKe YIUTHIBaCTCS
HaJIM4YUC y IEAArorn4e€CKmux paGOTHI/IKOB y}IOCTOBepeHI/II\/’I O IIOBBIIIICHUH KBaJ’II/Iq)I/IKaHI/II/I 110 nmporpaMMmam 13
®denepaibHOTO peecTpa 00pa3oBaTeIbHBIX MPOrPaMM AOMOIHUTEILHOTO IPO(PECCHOHATBHOTO 00pa30BaHusL.




3 k MeToanuecKkum
peKoOMeHIaunsAM

Ilepeuenn 001Ie00pa30oBaTEIbLHBIX OPraHU3AIUI, HA 0a3e KOTOPBIX
IVIAHMPYeTCcs co3aanue U PpyHKIuoHupoBanue LleHTpoB o0pa3oBanus
€CTEeCTBEHHO-HAYYHOI U TeXHOJIOTNYecKoil HanpaBJjieHHocTell «Touka pocra»
B ___ roay B paMkax ¢eaepajbHoro npoexkra «CoppeMeHHasi IKOJIA

HAIIMOHAJIBbHOTO0 NpoekTa «O0pazoBanue» B
cyovexkma Poccutickou @edepayuu)

(HaumeHoBaHUe

Ne | HaumenoBanu | HaumeHoBaHme Opuanueckn i Yucaennoct | MajJoKOMILIEKTHA
e o0ueodpa3zoBaTelt azapec b s (1a/mer,
n/ | MyHUIIMNAJIbH . bH 05111"061’33“033“-“5“ 00y4Jaronmux KOJIH4eCTBO
n or o OM OpraHusanuy, on cst KJIACCOBKOMILIEKT
oGpazoBanms Ha 0a3e KOTOPOH | opraHU3anuu oB)
IJIAaHUpYeTCcsa (mo yCTaBy)

coznanue LenTpa
«Touka pocray»




Ipunoxenue Ne

Ipuiaoxenue Ne 4
Kk MeToan4ecKuM peKoMeHaalusiM

Tunosoe Iloso:xkenue o LlenTpe 00pasoBaHus eCTECTBEHHO-HAYYHOU U
TEXHOJIOTMYEeCKOH
HanpasJieHHocTell «Touka pocta» Ha 0a3e <HaumeHoeanue
00ueodpazoeamenvbHoll OpeaHU3AUUU>

1. OO01mue MoJI0KeHHU

1.1. Ilentp oOpa3oBaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKOM
HanpaBJIeHHOCTEH «Touka pocTtay Ha 0aze <HaumeHOBaHUe
obweobpazoeamenvHoli opeanuzayuu>  (nanee - lleHTp) co3maH ¢ IEBIO
pa3Butusi y  OOy4arommxcs  €CTECTBEHHO-HAyYHOM,  MaTeMaTHYeCKOH,
UH(POPMAIMOHHON TPAaMOTHOCTH, (POPMHUPOBAHUS KPUTHUYECKOTO M KPEATHBHOTO
MBILUIEHHUS, ~ COBEPUICHCTBOBAHMS  HABBIKOB  €CTECTBEHHO-HAy4YHOH U

TEXHOJIOTUYECKOW HAIIPaBJIECHHOCTEN.

1.2. LleHTp HE ABISIETCS FOPUANYECKUM JIMIIOM U JEHCTBYET ISl JOCTHIKECHHUS
YCTaBHBIX LieJIel <HaumeHosaHue o00Oweobpasosamenvou opeanuzayuu™> (nanee —
VYupexneHue), a Takke B LIEAX BBINOJIHEHUS 337a4 U JOCTHKEHUS MOKa3zaTeIe u
PE3yJIbTaTOB HALIMOHAJIBHOTO MpoeKTa «O0pa3oBaHUE.

1.3. B cBoeir aearensHOcTH lLleHTp pykoBoactByercs PDenepaabHbIM
3akoHOM Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-®03 «O6 oOpa3oBaHuU B
Poccuniickonn @eneparumy, , JPYTMMHA HOPMAaTHUBHBIMU JTOKYMEHTaMHU
MunucrepcrBa npocseieHuss Poccurickon Penepanni, UHBIMA HOPMAaTUBHBIMHU
npaBoBbIMM ~ akTamMu  Poccuiickon =~ ®denpepanuu, NporpaMMon  pa3BUTHS
<HaumeHo8aHue 006WEOOPA308AMENbHON  Op2aHU3ayuyu™>, TJIaHAaMU PpaloOTHI,
YTBEPKJICHHBIMU yUpeAUTENIeM U HacToss M [lonoxxenuem.

1.4, Ientp B CcBOEH JEATENBHOCTH TMOJUYUHAETCS PYKOBOJMUTEINIO
YupexaeHus (IUpeKTopy).

2. Hesn, 3agaun, pyHkuuu aesarejabHocTH Llenrpa

2.1. OcHOBHOM 1IeJIbIO JIeATeNbHOCTH LleHTpa sIBIsieTCsl COBEPIIEHCTBOBAHUE
YCIIOBUM [JIsl TIOBBILIEHUSI KadyecTBa OOpa3oBaHUs, PACIIMPEHUS BO3MOMXKHOCTEH
oOy4JarommMxcsi B OCBOEHUM YYEOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKON HalpaBJIEHHOCTEH, MPOrpaMM JIOMOJHUTEIBHOIO 00pa30BaHMs
€CTECTBCHHO-HAYYHOM W TEXHUYECKOW HANPaBICHHOCTEW, a TaKxke Ui
MPaKTUYECKOH OTpabOTKM ydyeOHOTO MaTepuaja Mo Y4YEOHBIM MpeIMeTaMm
«Dusukay, « XuMus», «buogorusy.

2.2. 3apadamu lleHTpa sBISIOTCS:

2.2.1. peamuzarusi OCHOBHBIX OOIEOOpPa30BATEIBHBIX MPOTPAMM  TIO
y4eOHBIM npeaIMeTam €CTECTBEHHO-HAYYHOM " TEXHOJIOTUYECKON
HAallpaBJICHHOCTEW, B TOM UYHCJIE€ B pPaMKax BHEYPOUHOW JEATEIBHOCTH
oOyyJarommxcs;

2.2.2. pa3paboTka U peanu3alus pPa3HOYPOBHEBBIX JOMOJIHHUTEIbHBIX
o011e00pa3oBaTeNbHBIX MTPOTPaAaMM E€CTECTBEHHO-HAYYHON M TEXHUYECKON



HAIIPaBJIICHHOCTEW, a TAaK)KE€ HHBIX MPOrpamMM, B TOM YHUCJIE B KaHHUKYJSIPHBIN
NEPHUOT;

2.2.3. BOBJIEYEHHE OOYYAIOIIMXCA W MEJAroru4eckux pabOTHUKOB B
MIPOEKTHYIO €SI TENbHOCTB;

2.2.4. opranuzanusi BHEy4eOHOU AESATEILHOCTH B KAHUKYJSAPHBIA MEPHUOI,
pa3paboTka U peanu3aiusi COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX MPOrPaMM, B TOM
yucie IS JIarepeil, OpraHn30BaHHBIX OOpa30BAaTEIbHBIMU OPraHU3aLUsSIMH B
KaHUKYJISIPHBIN IEPUOT;

2.2.5. moBblmieHHe MNPOPECCHOHATHPHOTO MACTEPCTBA IMEJArOTHICCKUX
pabotHukoB  lleHTpa, peaqu3ylOmUX  OCHOBHBIE UM  JIONOJHUTEIIbHbBIE
o01reo0pa3zoBaTeIbHbIE MPOTPAMMBI.

2.3. LeHTp Mg JOCTHMKEHUS ULEIM M BBINOJHEHHWS 3aJad BIIPaBe
B3aMMOJICCTBOBATH C:

- pa3IMyHBIMH 00pa30BaTEIbHBIMU OpPraHU3aLUAMH B (hOpME CETEBOIO
B3aMMOJICHCTBUS,

- C HHBIMU OO0pa30BaTENbHBIMH OpraHU3aLMsIMH, Ha 0a3e KOTOpPBIX
CO311aHbl HEHTPHI « Touka pocTay;

- Cc (QenepaJbHBIM ONEPATOPOM, OCYILECTBISIONIMM (QYHKIHMU IO
UHPOPMALIMOHHOMY,  METOJMYECKOMY M  OPraHU3allMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPHUATUN MO CO3JAaHUI0 M (YHKIMOHUPOBAHHIO LIEHTPOB
«Touka poctay, B TOM UYHCIE IO BOMPOCAM TMOBBIIICHUS KBaTU(UKAIIIH
NeAarornyeckux paboOTHUKOB;

- OOYyYaIOIIMMHUCS W POAUTENAMH (3aKOHHBIMH TPEIACTABUTEISIMU)
oOy4Jaronmxcs, B TOM YUCIE ¢ MPUMEHEHUEM TUMCTAaHIMOHHBIX 00pa30BaTeNIbHbIX
TEXHOJIOTUH.

3. Hopsanok ynpasienusi LHlearpom «Touka pocra»

3.1. PykoBoauTtens YupexaeHUs M3AACT JIOKAJIbHbIM HOPMATUBHBIA aKT O
Ha3HaueHuu  pykoBojutens  lleHtpa  (Kypatopa,  OTBETCTBEHHOIO  3a
GYyHKIMOHUPOBAHUE U PA3BUTHE), a Takke O co3naHuu lleHTpa u yTBEepKIeHUn
[Tonoxenue o nestenbHOCTH LleHTpa.

3.2. PykoBomurenem llenTpa MoXkeT OBbITh Ha3HAUYE€H COTPYAHHUK
VYupexaeHus: U3 unciia pyKOBOSIIMX U MEJarornyeckux pabOTHUKOB.

3.3. PykoBonurens LlenTpa 00s13aH:

3.3.1. oCymIeCTBIISATh ONEPATUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. mpexacrtaBimATh  WHTEpechl  LleHTpa 1O  JOBEPEHHOCTM B
MYHULIMNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3alusax s
peanuzanuu 1ueien v 3aaad Llenrpa;

3.3.3. otuuthiBaThCcs Tepen PykoBonuteneM YUpexIeHUs O pe3yibTaTax
pabots LlenTpa;

3.34. BBITIOJIHSTh VIHBIE 00s13aHHOCTH, MPElyCMOTPEHHBIE
3aKOHOJATEILCTBOM, YCTaBOM YUPEKICHUS, [ODKHOCTHOW HWHCTPYKIHUEN W
HactosiuM [lonoxxenuem.



3.4. PyxoBonurens LlenTpa Brpase:

3.4.1. ocylecTBIsATh paccTaHOBKY KajapoB lleHTpa, mpuem Ha paboTy
KOTOPBIX OCYILIECTBIIAECTCS MPUKA30M PYKOBOIUTENS Y UPEXKICHHUS;

3.4.2. MO COIJIACOBAaHUIO C PYKOBOJUTENEM YUPEKACHUS OPraHU30BHIBATH
y4eOHO- BOCHIHUTATENbHBIN mporecc B LleHTpe B COOTBETCTBUU C MHENSIMU U
3amadyamu L{eHTpa 1 OCyIIEeCTBIATh KOHTPOJIb 33 €T0 peAIN3aLNEH;

3.4.3. OoCyHIECTBIATh MOJTOTOBKY OOYyYaroluxcs K y4acTHIO B KOHKypcax,
ONUMIHNAAX, KOHPEPEHIUAX U WHBIX MEPOIPHUATHIX MO MPO(UITI0 HallpaBICHUN
nesrtenpHocTh LleHnTtpa;

3.4.4. MO COINIACOBAHHMIO C PYKOBOAMTENIEM YUpPEKIEHUS OCYIIECTBISATH
OpraHu3allil0 M TMPOBEJECHUE MEPONPUATHA 1O TpouiIt0 HampaBleHUN
nearenbHocTH LlenTpa;

3.4.5. OCyILIECTBIIATh UHBIE MPaBa, OTHOCSIIMECS K AesaTeNbHOCTH LleHTpa u
HE NPOTUBOpEYAIME UEeIsIM M BUAAM JICITEIIBHOCTH  00pa30oBaTeIbHOM
OpraHu3alvu, a TAKXKE 3aKOHOAATENbCTBY Poccuiickoit denepannu.



Ipunoxenune Ne 5
K MeToan4ecknM peKoMeHAal UM

PexomMeHaanuu mo MCMOJIb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
o0opynoBanus LlenTpa «Touyka pocra» npu peajnuszanuu NporpamMmm
€CTeCTBCHHO-HAYYHOM U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

[lepeyenb cTaHIAPTHOTO KOMIUIEKTa OOOPYIOBaHUSA JJIsI OCHAIICHUS
LenTpoB «Touka pocta» cOpMUPOBAH C YUETOM psiia MPUHIIUIIOB, B TOM YHCIIE:

[IpyHIMI TpPEeeMCTBEHHOCTH cUCTEM o0OopyaoBaHus. OOoOpynoBaHHE st
IIPOBENCHUS] YUYEHUYECKHX MPAKTHUYECKUX pAaOOT sABIIAETCS OOLIMM ISl YPOBHEU
OCHOBHOI'O OOIIEro W cpeaHero oOmiero obpasoBaHus. B cucteme HarisgHbIX
CpPEICTB OO0Y4YeHHMs] U JAEMOHCTPALMOHHOIO OOOpYIOBAaHHS HUMEIOTCS 0a30Bble
AJIIEMEHTBI, OOIIKE I OCHOBHOIO OOIIEro M CpeaHero oOmero oOpa3oBaHMS.
[Mudpoast nmabopatopust M 00OpyIOBaHHE OOIIEr0 HAa3HAYEHUS MO3BOJIAIOT
o0ecnieunBaTh JEATEIBHOCTh OOyUaIOIUMXCs KaKk B OCHOBHOW, TaK W B CTapliel
IIKOJIE, @ B COBOKYITHOCTH C HU(POBBIMU JaOOPATOPUSAMHU MO (PU3HUKE, OMOJIOTUU U
XUMHHU — MIPAKTUYECKYIO JEATEIBHOCTh B paMKax M3y4YEHHUS! €CTECTBEHHOHAYUYHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YpOBHE.

[IpyHIMIT cCOUYETaHUs KIACCUYECKUX U COBPEMEHHBIX CPEJICTB U3MEPEHUM U
CIIOCOOOB AKCIEPUMEHTAIBHOTO UCCIEN0BAaHMS ABICHUI. B cocTaB 00opynoBanus
BXOJAT KJACCHYECKUE CpEACTBA H3MEpEeHus (Hampumep: JAUHAMOMETPHI,
CTpEJIOYHbIE aMIIepMETp M BOJBTMETP) U LU(pOBBIE NPUOOPHl (HAIPUMED:
uudpoBbie Bechl, ceKyHaAoOMep) U AaTuuku. CoOt0iIeHre 3TOr0 MPUHIIMIA UMEET
0co00€ 3HauY€HHE ISl YPOBHSI OCHOBHOT'O OOIIEro 00pa3oBaHusl, MOCKOJIBKY 3/1€Ch
IPOUCXOAUT 3HAKOMCTBO €O crmoco0aMu Hu3MepeHus (U3NYECKUX BEJIUYUH,
dopMupyeTcss NOHMMaHWE NPUHLMIIOB JAEUCTBUS aHAJIOTOBBIX H3MEpPUTENbHBIX
npuObOpoB M OOECrevyMBaeTcsl NepexoJ K HCHOJIb30BAaHUID HWHCTPYMEHTOB
1 dpoBoit 1abopaTopuu.

[IpyHuMn npuopuTeTa YYEHHYECKOTO HSKCHEPUMEHTa [UIsl pealu3aluu
CUCTEMHO-JIEATEIIbHOCTHOIO MoAXxona. Peanms3anuss CHUCTEMHO-IEATEIBHOCTHOTO
MOJX0/a B OOYYEHUM €CTECTBEHHOHAYYHBIM MpeaMeraM Oa3upyercs B IEpPBYIO
ouepellb Ha BOBJEUEHUH OOYyYarOUIUMXCSl B MPAKTUYECKYIO JE€ATEIBbHOCTh IO
MIPOBEICHUIO HAOIIOJCHUH U ONBITOB. [[03TOMY 3HauMTENbHAS YacTh HAOIOICHHIMA
U ONBITOB, KOTOpblE B TPAJAULHMOHHON METOAMKE MpeaIarajuch Kak
JEMOHCTPALIMOHHBIE, TEPEHECEeHbl B pa3psAl YyuyeHuyeckux padot. Crenyet
OTMETUTh, YTO B HAcTosllee BpeMs H3yueHUEe (U3UKH, XUMUU U OHUOJIOTUU B
OCHOBHOM IIKOJIE MU Ha 0a30BOM YPOBHE CTaplliei IIKOJIbI OPUEHTHPYETCS Ha
OCBOCHHME E€CTECTBEHHOHAYyYHON TI'PaMOTHOCTH, KOTOpO€ HIET uepe3 pa3BUTHE
CHOCOOHOCTEN yYallluxcsl aHAIM3UPOBATh Pa3HOOOPA3HYI0 €CTECTBEHHOHAYUYHYIO
MH(OPMAIUIO U UCIOIb30BATh MOJYYEHHbIE 3HAHUA JJI1 OOBSICHEHUS SIBIICHUU U
MPOLIECCOB  OKPY)KAIOUIEr0 MHpa; T[OHMMATh OCOOEHHOCTH MCIOJIb30BAHUS
METOJIOB €CTECTBO3HAHMUSA [UJIsl TIOJYyYEHUS HAyYHBIX JaHHBIX; MPOSBIATH



CaMOCTOSITENIbHOCTh CYXXKJIECHHM M TNOHUMATh POJb HAYKM U TEXHOJIOTHYECKHUX
WHHOBAallMi B Pa3BUTHH OOLIECTBA; OCO3HABATh BAJKHOCTh HAYYHBIX MCCIEAOBAHUIMA
U UX CBSI3b C HAIIMM MaTEpPUAJIbHBIM OKPYKEHUEM U COCTOSTHUEM OKPYKAIOIIEH
cpenbl. OpreHTanus Ha €CTECTBEHHOHAYYHYIO0 TPAMOTHOCTD IPEANOJIAaracT aKIeHT
Ha METOOJIOTHIO HAYKU U HAIMPSIMYIO CBSI3aHO KaK C OOIIMM YHCIOM YYEHUUYECKUX
ONBITOB B KypCax €CTECTBEHHBIX HAyK, TaK W HAIpaBICHHOCTbIO UX Ha
dbopMHpOBaHUE CAMOCTOSITEIBHOCTH JCHCTBUN MpPHU MPOBEICHUU HAOIIOACHUIMA,
W3MEPECHUH U UCCIIEAOBAHNM.

Hcnonb30BaHne CpeACTB HATMSAHOCTH W y4eOHOTO 00OpyZOBaHUS B
y4eOHOM TIpOIecCe HANpaBJICHO HA BBIMOJHEHUS CIEAYIOMUX  (DyHKITHI:
oOecrieynBalOT 0oJiee MOJIHYIO U TOYHYI0 MHPOPMALMIO 00 M3ydyaeMOM SIBIICHUU
WIN OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHHIO KauyecTBa OOYyYCHHS,
MIOMOTal0T B MAaKCUMAJIbHOM Mepe pa3BUTh MO3HABATEIbHBIE HHTEPECH] YUAIINXCS;
HOBBIIIAIOT YPOBEHb HATJISIIHOCTH U JOCTYITHOCTH OOYUYEHUS; YBEINUUBAIOT 00BEM
CaMOCTOSITENIbHOM PAa0OTHl ydaluXcsi HAa YpOKE€ M BHEYPOUHOH IEsTeNbHOCTH;
CO3JAI0T YCJOBHUS JJIsi OPraHU3alUHd MPaKTUKO-OPHUEHTHUPOBAHHOM MPOEKTHOM H
UCCIIEIOBATENbCKON JIEATEIbHOCTH; JAalOT BO3MOXKHOCTH JIOCTyIIHEE M TiyOxe
PacKpbITh COAepXk aHUEe y4yeOHOro MaTepuana, CIoCOOCTBYIOT (POPMHPOBAHUIO Y
YYaIUXCS OJIOKUTEIbHBIX MOTUBOB 00YUYEHUSI.

Baxueimenn wyacteto ocHameHus lLlentpa «Touka pocray sgBusercs
uuppoBas nadopaTopus, MEepeYeHb JAATUUKOB KOTOPOMl MO3BOJISIET MCHOJb30BATh
3Ty J1abOpaTOpUI0 NpH H3yYeHHHM (U3UKM, XUMUU U Ouosoruu. BBenenue B
IIKOJIbHBIA 3KCIEPUMEHT LUQPPOBBIX AATYUKOB [JIsl PErHCTPALUU PA3THYHBIX
BEJIMYMH U BO3MOXXHOCTH MCIOJIb30BaTh KOMIBIOTEP (CMapThOH WM TIJIAHIIET)
JUISL pacdeToB U O(hOpMIIEHUS PE3yJIbTaTOB OMBITOB, MO3BOJISET NEPEUTH HA HOBBIN
KA4E€CTBEHHBIN YPOBEHb IPOBEACHUS N3MEPEHUM, YIIPOCTUB IIPOLIECC U3MEPEHUIN U
MOBBICUB UX TOYHOCTb. [losiBIeHHE HUPPOBBIX TEXHOJIOTUH B JaOOPATOPHBIX
paboTax TOBBIIIAET HUX aKTyaJlbHOCTh M MPHUBJICKATEIbHOCTh B CO3HAHUU
COBPEMEHHOIO IIKOJBHHKA, YCUIMBAET HAIVIJHOCTh KAK B XOJE€ OIBITOB, TaK U
npu 00pabOTKe pe3yJbTaTOB C HCIOJIb30BAHMEM IMPOrpaMMHBIX cpenctB. s
HKCIEPUMEHTOB MO OMOJOTMM U XMMHH 3TO SIBISETCS 3HAUMMBIM MEPEXOIOM OT
KayeCTBEHHBIX HAOIIOJCHUN U OIBITOB K KOJMUYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonp3oBanue 1udpoBoil 1abopaTOpUM CYIIECTBEHHO U3MEHSET MOIXOAbI
K MPOBEACHUIO U AEMOHCTPALIMOHHBIX, 1 YYEHUYECKUX OIBITOB:

Hcnonbs3zoBanne 1UGPOBBIX JAaTYMKOB B KAUYECTBE H3MEPUTEIIbHBIX
WHCTPYMEHTOB H3MEHSET TOAXOAbl K TMPOBEACHUIO TMPSAMBIX H3MEPEHHM
(bU3UYECKUX BEIIMYHH.

TpagnuMOHHO B  KAauecTBE CPEACTB  HU3MEPEHUS  UCIOJIb30BAJIMChH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXKHbIE BEChl M PAa3HOBECHI, MEH3YypKa,
JTUHAMOMETP, TEPMOMETP) U CTPETIOUHbIE TPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanre HMUGPOBBIX JATYMKOB IMO3BOJISIET HA COBEPILIEHHO JPYroM
KAUECTBEHHOM YPOBHE MPOU3BOJIUTH H3MEPEHHs BPEMEHHU, PACCTOSHUS, HMETh



BO3MOXKHOCTh PErMCTPUPOBATh M HAOMIOJaTh H3MEHEHHE BO BPEMEHHM TaKUX
BEJIMUMH KaK TeMIIepaTypa, AJIEKTPUIECKOe HAMPsLKEHUE, CHIla TOKA U T. 1.

OTH BO3MOXKHOCTH TIO3BOJISIFOT, HAlpUMEp, Ha YPOKax (PU3HKU C BBICOKOU
TOYHOCTBIO U3MEPUTHh MTHOBEHHYIO CKOPOCTh Teja, ABMUKYIIErocsi HEPaBHOMEPHO,
HaOJII0AaTh B IMHAMUKE IPOIIECC DJIEKTPOMArHUTHOW MHIYKIIMH, BOBHUKHOBEHHE
U W3MEHEHHE HHIYKIIMOHHOTO TOKa, HCCIEeNOBaTh W3MEHEHHE TEeMIIepaTyphl C
TEYCHHEM BPEMEHH B MPOIIECCE YCTAaHOBJICHUS TEIIIOBOTO PAaBHOBECHUS U T.I.

Ha ypoxax Ouonoruu nosiBasieTcsi BO3MOKHOCTh MOTYYUTh KOJIMYECTBEHHbBIE
JTAaHHBIE TIPU TPOBEJACHUU OIBITOB, HAMpUMEpP: MpPHU OlpeaesieHud (aKTOpoB,
BJIMSIIOIINX Ha CKOPOCTH mporiecca (OTOCUHTE3a, IPU U3YUCHHUH ABIXaHHS KOpHEH
¥ JINCTHEB, IIPU UCCIICJOBAaHUH YCIOBUH MPOPACTAHUS CEMSH U T. JI.

Ha ypokax xumun Ha KOJMYECTBEHHBIM YPOBEHBb MEPEXOAT MPAKTUUCCKUEC
paboThl IO M3YYEHHUIO MPOLIECca IEKTPOIN3a, UCCIEA0BAHNE IK30TEPMUUYECKUX U
HHAOTEPMHUYECKUX peaKlni, TermoBoro sddexra ropenus Tomwmmba U T. 1. C
WCITOJIb30BAaHUEM TPATUITMOHHBIX «aHAJIOTOBBIX» CPEACTB IMOAOOHBIC W3MEPCHHUS
BBHITIOJIHUTh HEBO3MOXXHO. OJIHaKO, MpHU Mepexojie Ha NUQPPOBYIO JTa0OPaTOPUIO B
TEMaTUYECKOM ITUTAHMPOBAHWM HEOOXOJMMO TPETYCMOTPETh JIOMOJHUTEIHLHOE
BpeMs i1 00ydeHHusl paboTe ¢ TaTYMKaMHM, BKIIIOYAsi COOPKY IKCIEPUMEHTAIbHOM
YCTaHOBKH C JTaTYMKAMH, CHSTHE MTOKA3aHUN C SKpaHa KOMITBIOTEpa, ONpeaeiiCHUE
IIOrPETHOCTEN U3MEPEHUM.

Jist pabotrel ¢ 1UGPOBBIMH JTATYUKAMHM HCIIOJIB3YETCS  CIIEHUAIBLHOE
nporpaMMHOe oOecriedeHre, yCTaHOBICHHOE Ha KOoMIbioTep. [JiT KOMMyHHKAIIH
U(POBBIX JATUYWKOB, 3aMMCH W XpaHCHHUS WHOOpPMAIMU, TOJYYCHHOW C HUX
MOMOIIIBIO, H(POBas JTa0OPATOPHUS UCIOJIB3YETCS] B KOMIUIEKTE C HOYTOYKOM C
HEO0OXOMMBIM YCTAHOBJICHHBIM ITPOTPAMMHBIM 00ECTICUEHHUEM.

Hcnonp3oBanne KOMMBIOTEPHOW  (OPMBI  PErHCTPAllUM  TOTYYEHHBIX
3HAUYCHWH ¥ TIOCTPOCHUS TpaduKOB W3MEHSET TOAXOIbl K O(GOPMIICHUIO
71a00paTOPHBIX U MPAKTUYECKUX PAOOT 00yUarOIIMMHUCS.

JlaHHbIC, TMOMyYEHHBIE TPH TOMOIIM MH(PPOBBIX JATYNKOB, BHOCSTCS B
AJIEKTPOHHBIE TAONMUIBI, YTO TIO3BOJISIET CTPOUTH TpPaPUKUA 3aBUCUMOCTEH
UCCIIETyeMbIX BEIMYMH Ha dKpaHe KoMmiblorepa. Ha ocHoBaHuu 3THX TrpadukoB
JienaTh BBIBOJBI O XapaKTepe 3aBUCUMOCTH BEIMYMH OT BPEMEHU WM JPYTUX
napaMmeTrpoB. Ha yrmyOieHHOM ypoBHE Iieliecoo0pa3Ho o0ydaTh MPOBOJUTH
anIPOKCUMAITUIO BBIOPAHHBIX TOYEK UTOTOBOM TpapuecKoii 3aBUCUMOCTBIO.

OTH HOBBIC BO3MOKHOCTH TIO3BOJISIOT aBTOMATH3WPOBATh PYTHHHBIC
MPOLICTYPhl  3alOJHEHUsS  TaOJWI], BBIMOJHCHUE OJHOTHUITHBIX  PAacyeToB,
noctpoenusi rpaduxoB. I{udposas dorokamepa mosBosser choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAIbHYI0O YCTaHOBKY U TPUKpenuTh ¢doTtorpaduio B
ANEKTPOHHBIN 0T4eT. TakuM 00pa3oM, OCYHIECTBISIETCS Mepexo] K 0hOpMIICHHIO
IEKTPOHHOTO OT4YETa O TMPOJACTIAHHOM DJKCIEPUMEHTE, MPOCKTHOM WM
HCCIIeIOBATEIIbCKOM pabdoTe.



B0O3MOXHOCTh ~ HCHOJB30BaHHUS  BHUACOHAOMIOACHUS 32  MPOIECCOM
BBITIOJIHCHUS TPAKTHYECKUX pabOT OOydYalOMMMUCS HW3MEHSIET TOAXOIbl K
OLICHMBAHUIO PaldoT.

DONEeKTPOHHBIA OTYET O TMPOJCITAHHOW MPAKTHYECKOM paboTe MOXKET
COMPOBOXKIAThCSI MPUKPEIUIEHHON (doTorpadueit, KoTopas MO3BOJSET OIECHUBATH
NPaBWJIBHOCTh COOpPaHHOMW OSKCIEPUMEHTAIIbHON YCTaHOBKH, ©o0jee MOJHO
ONpENeNATh IOJHOTY W  MPaBWIBHOCTh  MPOJEIAHHOTO  UCCIEAOBAHUS,
aHAJIM3UPOBaTh JOCTOBEPHOCTh MPEJICTABICHHBIX JKCIEPUMEHTAIBHBIX JTAHHbIX.
[Ipn OHOBPEMEHHOM BBIMIOJIHEHUU PA3HBIMU TPYIIAMHU OO0YYAIOUIUXCSA Pa3HbBIX
MCCJIEI0OBATENBCKUX PAa00T LEIeCO00Pa3HO UCHOIb30BATh BUACO3AIUCH BCETO X0/1a
pabot. B 3TOM cilydae OlleHMBAaTbCA MOTYT HE TOJBKO MPEIMETHBIE PE3yNbTaThl,
CBSI3aHHBIC C MPOBEJICHUEM KOHKPETHOTO 3KCIIEPUMEHTA, HO U KOMMYHHUKATHBHBIC
U PETyJISTUBHBIC JACUCTBUS: TUIAHUPOBAHUE PAOOTHI, OTCICKUBAHUE XOJa PabOTHI,
KOPPEKIHs MiIaHa paboThl, KOMMYHHKAIIMs B COBMECTHOU JESITEIbHOCTH, HAJTUUKE
(MJI1 OTCYTCTBHE) KOH(DIIUKTOB U CIIOCOOBI MX PEIICHHUS.

Hcnonb3zoBanre nu@pOBBIX J1a0OPATOPHI CYIIECTBEHHO PACIIMPSAET CIEKTP
BO3MOXXHBIX ONBITOB M HCCIEIOBAHHUI, OCOOEHHO H3TO KAacaeTcs U3YUYCHUS
OMOJIOTUU U XUMHH.

Pacmpenne crekTtpa BO3MOXKHOCTEM MOXHO NPOWLIIIOCTPUPOBATH Ha
IpUMeEpe HW3Y4YEHUs DIEKTPOMArHUTHOW WHAYKIMU B Kypce usuku. I[lpu
WCIIOJIB30BaHUN CTPEJIOYHOr0 aMIiepMeTpa TPAAUIIMOHHO HAOIIOJAIOT JIUIIb (haKT
BO3HUKHOBEHUS WHAYKIIMOHHOTO TOKa B TIPOBOJAHUKE M HM3MEHEHUE €ro
HaIIpaBJICHUS] TIPU U3MEHEHUU CKOPOCTU BHECEHUSI MAarHUTA WJIM €rO0 MOJSPHOCTH.
Hcnons3oBanue uppoBOTO JaTyrKa MO3BOJISIET MOMYYUTh ocimuiorpammy D3/(C
WHIYKIIMY, BO3HUKAIOUIEH B KaTyIlIKe, MPU TPOJIETE 4Yepe3 HEEe MarHurta. ITO
MO3BOJIIET CpPaBHMBATh 3HaueHHs MakcumanbHbiX JJIC mnpu mnpornere uepes
KAaTyIIKy MarHuTa C pa3HbIMH CKOPOCTSMHM M C pa3HOMl MOJIAPHOCTHIO,
aHaJM3UPOBATh BU/T MOJTy4YEeHHOU 3aBUCUMOCTH, KOHCTPYUPOBATh
AKCHEPUMEHTAJIbHBIE 33141 110 U3YUYECHHIO AJIEKTPOMAarHUTHOM MHIYKIINH.

[MudpoBas maGoparopusi TO3BOJSET OPraHU30BATh TMPOEKTHYIO |
y4eOHOUCCIIEI0OBATENIHCKYIO IESITEIbHOCTh TKOJIPHUKOB KaK B paMKaX YPOKOB, TaK
YU BO BHEYPOUHOU AesTeabHOCTU. Hanmuune pazHoOOpa3HbIX HU(PPOBBIX TaTYUKOB
JTA€T BO3MOXXHOCTH MPOBOAUTH CaMbl€ Pa3HOOOpPa3HBIE HMCCIEIOBAHUS, OMHUPASCH
HAa WHTEepechl oOydJarommxcs. B kadecTBe mpuMepa MOXKHO TPUBECTH
WCCIICIOBAHUSI DKOJIOTHYECKOW HAIPaBJICHHOCTH 110 BBISBICHHIO (HDaKTOPOB
3arps3HEHUS] OKPYXKAIOIIEH Cpeibl, H3YyUYCHHUIO HSKOJIOTHYECKOTO COCTOSHUS
MOMEIIEHU IIKOJbI, TOYBBI, BO3AyXa B HACEJICHHOM MYHKTE M T.I.
UccnenoBarenbckue  pabOThl € MCHOJB30BaHMEM  HUQPPOBBIX  JATYUKOB
nenecoobpaszHo npeiarath yyamumcs 1011 kmaccoB B paMkax 00s3aTeIbHOM 1S
HUX TIPOCKTHOM JESATEIbHOCTU. BBINMOTHEHHE TaKUX MPOEKTOB  SIBISAETCS
OCHOBAaHHUEM JJISI OLICHKU HE TOJIbKO YpOBHS C(HOPMUPOBAHHOCTH MPEAMETHBIX
pe3yJIbTaTOB, HO UTOTOBOM OIIEHKH JIOCTHXKEHHS METalpeAMETHBIX PE3yIbTaTOB
OoOy4eHHs: KOMMYHHMKATUBHBIX (KOTOpBIE OIIEHMBAIOTCS Kak B IIpolecce



MPOBENECHUS] Pa0dOThI, TaK U B MPOIIECCE 3aIIMUTHl MPOEKTA WM HUCCIEIOBAHUS) U
PEryJIATUBHBIX (KOTOPBIE OLICHUBAIOTCS B MPOIIECCE BHIMOIHEHUS MTPOEKTA).

Ocnamenue sl M3ydeHus: (PU3MKHU TPEICTABICHO B BHJE OOOPYIOBAHHUS
JUIsl I€MOHCTPALMOHHBIX ONBITOB M O0OpYAOBaHUS ISl JabOpaTOpPHBIX paboT U
YUYEHMUYECKUX OIbITOB, BKJIIOYas OOIIyI0 /i €CTECTBEHHOHAYYHOIO IIMKJIa
mudpoByro jabopaTopuio, a Takxke IUGPoBYyO nabopaToputo mo Qusnke (Kak
JOTIOJTHUTENBHBINA 3EMEHT JJIs1 yTiyOJEHHOTO U3YUEeHUS (PU3HKH).

JIeMOHCTpallMuOHHOE o0opyaoBaHue o0ecrnieunBaeT BO3MOYXHOCTb
HaOMoeHUsT OOJIBIIMHCTBA M3Yy4YaeMbIX SBJICHUM, MPOIECCOB M 3aKOHOB. ITO
BO3MOXXHO TPH ONTHUMAJIBHOM COYETAaHHHM AaHAJOTOBBIX U IM(POBBIX CPEACTB
HaOI0IeHNS, aHaIn3a u3MepuTenbHol nHpopmanuu. Tak, Harpumep, I Kypca
(GU3MKKM OCHOBHOM IIKOJBbI €CThb BO3MOXKHOCTH JEMOHCTpALUU KJIACCHYECKHUX
JEMOHCTPALIMOHHBIX ~ JKCIIEPUMEHTOB: TmazeHue Tean B TpyOke HproToHa,
JEMOHCTpaLus JEUCTBUA aTMOC(HEpPHOro JaBiieHus, 3akoHa llackains, u3MeHeHus
o0beMa TeJl IpU HarpeBaHuU (OXJIAXACHUHU), MPUTSHKEHUS] MoJeKyn u T.1. Habop
0 AJIEKTPOCTATUKE AAE€T BO3MOKHOCTh JEMOHCTPALMM JIEKTPU3ALMHU Tell, 3aKOHa
COXpaHEHUS 3aps/ia, TMHUN HAMPSKEHHOCTH 3JIEKTPUYECKOTO MO U T.J. U MOXKET
UCIIOJIb30BAThCS KaK § Kiacce MpH U3yYEHUU 3JIEKTPOMAarHUTHBIX SBJICHUH, TaK U B
10 knacce npu U3y4eHUH JIEKTPOCTATUKHU.

[Ipu mnpoBeneHUH JAEMOHCTPALMOHHBIX OIBITOB JIOJDKHBI COOJIIOAATHCSA
TpeOOBaHUSI K WX HAVISAHOCTH (SICHasT M TOHSTHAs IIOCTAHOBKA OIbITA),
BUJUMOCTH JUIsl BCEX YyYalMXcs Kiacca (NP HAIMYUM MEJNKUX JeTajei
UCIIOJIB3YETCSl HX YBEIMYEHHOE M300pakeHHWE ITpU TOMOIIM BeO-KaMmephl),
HMOIIMOHAJIBHOCTH U, MO BO3MOKHOCTH, 3aHMMATEJIbHOCTU (JIE€MOHCTPALIMOHHBII
OTBIT JTOJDKEH BBI3BIBATH MHTEPEC yUAIIMXCS, CO3/1aBaTh MOTHBAIIMIO K U3yUYEHHUIO
npeaMeTa) W yOeAuTeNbHOCTH (MOKa3biBaTh TOT A(G(EKT, Ha JEMOHCTPAIUIO
KOTOPOTO OH ObLT HAIIPABJIEH ).

Opnako peanu3anus JeATENIBHOCTHOIO IMMOAX0Ja B 0OOydeHuu (u3Mke
NEPEHOCUT aKIEHT C JEMOHCTPAIMOHHOIO JKCIEPUMEHTA Ha YYEHHYECKHUM.
Hanpumep, 1mo MeXxaHUKE HCCIEIOBAaHHE KHHEMATHYECKUX 3aKOHOMEPHOCTEM,
3aKOHOB JMHAMUKH, KOJeOaTelIbHbIX JBHKEHUI IEPEHECEHO B YUYEHUYECKHIt
HKCIIEPUMEHT € COOTBETCTBYIOIIMM HabopoMm oOopynoBanus. [lpu uzydyeHuu
AJIEKTPOJIMHAMUKU J1abOopaTOpHOE OOOpYIOBAaHUE IMO3BOJISIET HCCIEAOBAaTh HE
TOJIbKO 3aKOHBI TOCTOSIHHOTO TOKa, HO C MCIOJb30BAaHUEM KOMIIbIOTEPHOTO
ocuiorpaga Mmo3BoJseT NMPOHAOMIOAaTh M HUCCIENOBATh 3JEKTPUUYECKUE LENU
NEPEMEHHOr0 TOKa, OJIOK JAHOJOB TO3BOJISIET MCCIENOBAaTh BOJbTAMIIEPHBIE
XapaKTepUCTUKU nuoja. [lpu m3ydeHuu ONTUKU JlabopaTopHOE 0O0OpyIOBaHHE
MO3BOJISIET U3YYUTh 3aKOHbl I'€OMETPUYECKOM ONTHKU (IIPEJIOMJICHUE CBETa B
NOJIYUUIMHAPE U MOJyYyeHre n300paKeHus B JIMH3aX) U IPOHA0II0aTh OCHOBHBIE
SBJICHUS BOJHOBOM ONTUKHM (MHTEeppEpeHLrs M TOJsSpHU3alus), HCCIEI0BaATh
nudpaxiyo ceta (qudpakimoHHas peieTka).

B cooTrBercTBUM C TpeIMETHBIMH pe3yibTaTaMu OO0yueHHus (usmke
000OpyZ0BaHUE JIJIsl YYEHUYECKUX OIBITOB 00ECIIEUMBAET MPOBEIACHUE CIIECTYIOMINX



TUIIOB PabOT, CrpYyNIUPOBAHHBIX 1O BHUAAM JESITEIbHOCTH, HE3aBUCUMO OT HUX
TEMaTUYECKON PUHAIIEKHOCTH:

1. [IpoBenenre NpsAMBIX M3MEPEHHUN (DPU3UUYECKUX BEIMYMH (M3MEpPEHUE
Macchl, 00beMa IKHAKOCTH, TEMIEPaTypbl >KHAKOCTH, CHJIbI, CHUJIBI TOKa,
HaIpPsHKEHUS) C UCTIOIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX TPUOOPOB.

2. [IpoBepka 3alaHHBIX  MPEANOJIOXKEHUU  (MpAMbIE  U3MEPEHUS
¢u3nyecKux BEJIMYMH M CPAaBHEHHE 3a/laHHBIX COOTHOIICHUN MEXIY HHUMH).
Hampumep: npoBepka yclIOBHW IJIaBaHUSA TE€J, YCJIOBHIl paBHOBECHS pblyara U
0JIOKOB, 3aKOHOMEPHOCTEH IMOCJIeI0BATEILHOTO M MapajuIeIbHOTO COEIUHEHUS
IIPOBOJIHUKOB H T. 1.

3. Pacuer mno TmOMy4YeHHBIM pe3yibTaTaM MOPSIMBIX  H3MEpPEHUM
3aBUCHUMOTO OT HUX MapaMmeTpa (B OCHOBHOM IIKOJIE) U KOCBEHHbIE U3MEpPEHHUS (B
10-11 kmaccax).

Hampumep: yckopeHue Tena Ipu PaBHOYCKOPEHHOM JIBJKEHHH, YCKOPEHHE
CBOOO/IHOTO TMaJeHUs, )KECTKOCTh MPY>KUHBI, KOIPPHUIMEHT TPEHUS CKOJIbXKEHUS,
MexaHu4eckas padoTa U MOIIHOCTb U T. [I.

4, Habmronenne siBIeHMT M IIOCTAaHOBKA OMBITOB (Ha KadyeCTBEHHOM
YpPOBHE) MO OOHApPYKEHUIO (AKTOPOB, BIMSIOMIMX Ha MPOTEKAHUE JTaHHBIX
sBiieHn. Hanpumep: npsiMoIMHENHOE pacipOCTpaHEHUE CBETA, TUCIIEPCUs CBETA;
U3Y4YEHUE CBOMCTB N300paKE€HUA B IUNIOCKOM 3€pKaJie U T. II.

5. HccnenoBaHue 3aBUCUMOCTH OJHOM (PU3MYECKON BEJIMYMHBI OT
JIpPYrol ¢ MpeaCTaBICHUEM pe3yJbTaTOB B BHUJAE Ipaduka M pacyera MCKOMOIO
napamerpa. Hanpumep: 3aBUCHMOCTH ITyTH PAaBHOMEPHO ABMXKYLIErOCs Teja OT
BPEMEHU JABWKEHHSI TEJA; CUJIbl TPEHHSI CKOJBXEHHUS OT CHJIBI HOPMaJIbHOTO
JIaBJICHHS, KauecTBa OOpaOOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOLIAJAM CONPHKOCHOBEHMS TEJ; CHJIbl YIPYTOCTH OT YJJIMHEHUS
MPY>KUHBI; BBITAIKUBAIONICH CHUIIBI OT 00BEMa MOTPY>KEHHOM 4YacTWU Tela W OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TENO U T.A.

JlaGopatopHoe o0opynoBaHue obOecrnieunBaeT CaMOCTOSITeIIbHBIN
YUEHUYECKUH OSKCIIEPUMEHT, KOTOpPBIM MOMKET HMETh pa3iuuHble (HOPMBI:
(GpOHTANBHBIN SKCIIEPUMEHT ((DPOHTAIBHBIE ONBITHl KU JTAOOPATOPHBIE PabOTHI),
paboThl  MpPAaKTUKyMa, Yy4eOHO-UCCIENOBATEIbCKUE pabOThl W MPOEKTHI
HKCIEPUMEHTAIBHOIO XapakTepa. Ilpu 3ToM HOpPMATHBHO-00S3aTENbHBIM BHE
3aBUCUMOCTH OT YpOBHA H3ydeHHs] (u3uku (0a30BbIA WM YIUIYOJICHHBIA) U
oOpazoBaTeabHONM MporpaMMbl (OCHOBHAsi WJIM CPEOHsSsS IIKOJA) SBIAETCS
(bpoHTaNbHBIN SKcnIepuMeHT. IMeHHO mocpeicTBOM (PPOHTATBHOIO SKCIIEPUMEHTA
JIOCTUTAIOTCSI TPEAMETHBIE pe3yJbTaThl JKCIEPUMEHTAIBHOTO XapakTepa, a
y4YalllMMUCST OCBAaMBAIOTCS CIOCOOBI JEHCTBUN, COOTBETCTBYIOUIME YKa3aHHBIM
BBIIIIE AT TUIaM padoT. JIabopaTopHbBIN MPAKTUKYM IIeJIeCO00pa3eH TOJIBKO TPH
yIIyOJIEeHHOM YPOBHE U3YUYEHHUSI PEAMETA.

OnTuManeHBIM  JUIS  JIOCTHKEHUS IeJied TMpoBeACHUS (DPOHTAIBHOTO
HKCIIEPUMEHTA SABJISIETCSl NPEJCTaBlIEHHE JaOOpaTOPHOrOo O0O0OpYIOBaHUS W



MaTepUajoB B BHUJE TEMATHYECKUX KOMIUIEKTOB IO MEXaHHUKE, MOJIEKYJISIPHON
¢dusnke, FNMEKTPUUECTBY U omTUKe. VMCmoab30BaHHME TEMAaTHYECKHUX KOMIUIEKTOB
COocOOCTBYET (POPMUPOBAHUIO TAaKOIO BAaXKHEHIIETO YMEHUs, Kak 1oadop
yyaliuMHUCs 00OpYJOBaHMS B COOTBETCTBUM C II€JII0 HCCIEIOBaHUS U3
U30BITOYHON HOMEHKJIATYPhl MPEIIOKEHHOTO KOMIUIEKTA; MO3BOJSET MPOBOIUTH
HKCIIEPUMEHTAIbHYI0 paboOTy Ha JI00OM 3Tale ypoKa; YMEHbBIIAET TPYAOBbIE
3aTpaTbl YYMTENs HpU IMOATOTOBKE K YpOKaM, IIOCKOJbKY HE TpeOyeTcs
MEPEKOMITIOHOBKA 00OPY/TI0BAaHUS B COOTBETCTBHH C 33JJa4aMU KOHKPETHOTO ypOKa.

[Ipy nnaHUpoOBaHUHM TMPAKTUYECKUX pabOT BaXHO HMETh B BHIY, YTO
IpeIMEeTHbIE Pe3yibTaThl SKCIEPUMEHTAILHOTO XapaKTepa MOTYT OBITh OCBOCHBI
TOJIBKO IIPH ONTUMAJIbHOM COUYETAaHUU KPATKOBPEMEHHBIX (DPOHTATIBHBIX ONBITOB U
OJTHOYACOBBIX JIAOOPATOPHBIX PadOT.

Baxxnoe 3HaueHue wumeer TOT (akT, YTO B COCTaB (POHTAIBHOIO
000pyIOBaHUS HApsIIy C aHATOTOBBIMHU BXOJAT U IU(PPOBBIE CPEACTBA H3MEPEHUS.
K HUM OTHOCSTCS 37€KTPOHHBIA CEKyHAOMEDP C AATYUKAMU, SJIEKTPOHHBIE BECHI U
naTyuku  uu@poBoil  nabopatopuu. Takum  oOpa3oMm, TIpu  IPOBEACHUU
(GpOHTANIBHOTO HKCIEPHUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMSITCS C
3JIEKTPOHHBIMU CIIOCO0AMU U3MEPEHUN U BBIUMCIICHUN.

biiok obopynoBaHus AJid ydeHUUYECKUX padoT no gusnke cHhopMHpPOBaH Ha
0a3e mepeuyHs 00OpYAOBaHUSA IJsi IMPOBEIEHUS OCHOBHOI'O T'OCYAapCTBEHHOTO
sK3ameHa 1o ¢usuke. Mcnonap3oBanue npuOOpoB U 000pyAOBaHUS C €AUHBIMU JIJIS
BCEX  OOydYarOIMXCS  XapaKTepUCTUKaMU  TIO3BOJISIET  CTAaHIAApTU3UPOBATH
OpOLEAYpbl BBIMOJIHEHUS OKCIEPUMEHTAJIbHBIX 3aJaHU Ha DSK3aMEHE W
o0ecneunTh HAJCKHYIO OIIEHKY Pe3yJbTaTOB HAa OCHOBAaHHH SKCIIEPTHON MPOBEPKHU
oTBeTOB oOyuaromuxcs. [Ipu 3ToM OCHOBaHWMEM MJii BBIBOJa O MPAaBHIBHOCTH
IPOBEJCHUS JAHHOTO OIbITa SIBISIOTCA PE3yibTAThl, MOJYUYECHHbIE YUYalTUMUCS
MIOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHbIX (PU3MUECKUX BEIUYHUH.

HaGop 11 mpoBeneHUS OCHOBHOIO —TOCYJApCTBEHHOIO  3K3aMeHa
o0ecrnieunBaeT pa3pabOTKy HECKOIBKUX OAHOTUITHBIX 33JaHUN TTPH MCIIOIH30BAHUH
OJIMHAKOBOTO OOOPYIOBaHMS C pa3HbIMH XapaKTEePUCTUKaMU. OTOT MOAXOJ]
1eecoo0pa3HO HCIONIb30BaTh M TPU MPOBEACHUHM (PPOHTAIBHBIX OIBITOB H
nabopatopHbIx padbot. Hanmpumep, rpu npoBeAEHUN UCCIAEAOBAHUS 3aBUCUMOCTH
CHJIbI TOKa OT HANpsDKEHUS MOKHO BBIIETUTH B Kjacce TPYIIIbI, KOTOpbIe OyIyT
OPOBOAUTH  JIAaHHOE  MCCIEAOBaHUE, MCHOJb3ysl  PE3UCTOPHl €  pa3HbIM
COTNPOTHBIIEHUEM, U JaMmodky. [lo pe3ynpraraM MOXHO CPaBHUTH MOJyYEHHBIC
3aBHCHUMOCTH, OOCYAWTHh T'PAHHUIIBI BBIMTOJHEHUS 3akoHa Oma aJisl ydacTKa IIeTH,
OIPEAETUTh COMPOTUBIICHUS PE3UCTOPOB.

Cnenyer OTMETUTb, YTO TPU TNPOBEACHUU (POHTAIBHBIX OIBITOB H
7ab0opaTOpHBIX pabOT B OCHOBHOM IIKOJIE TpeOyeTcs 3aluch Pe3yJIbTaTOB BCEX
OpSIMBIX  M3MEPEHHM C y4eToM aOCOJIIOTHOM TOTPEIIHOCTH. 371eCh MpH
UCIIOJIb30BaHUU TPATUIMOHHOTO 000pyAOBaHUSA (MEH3YpOK, IHHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTh IIeJIeCO00Pa3HO CBS3bIBAaTh C IIEHOW JeJeHHs Tpubopa, a MpH



nepexojie K IUGPOBBIM HHCTpyMeHTaM (LMGPOBbIE BEChl M JATYUKH) YUUTh
paboTaTh ¢ ONMHUCAHHUSIMH ATHUX NPUOOPOB, BBIAECIAS JaHHBIE 00 aOCOTIOTHOM
MOTPENIHOCTH, OO0 MpeIaraTh 3HaUeHHE MOTPEITHOCTH B TEKCTE 3aJJaHUH.

[Ipy mnpoBeaeHUM HCCIIENOBAaHUS 3aBUCUMOCTEH OJHOM (hpU3HMYECKOU
BEJIMYMHBI OT JPYrod ydamuecs AOJKHBI OCBOUTH TOCTPOCHHE TpaUKOB C
yKa3aHueM a0COJIIOTHBIX MOTPEIIHOCTEH, a IpHU MPOBEACHUHN PadOT Ha MPOBEPKY
MPEANOJIOKEHUM — YMEThb CpPaBHUBATh 3HAYECHUS JBYX NPSIMBIX H3MEPEHHUU C
y4e€TOM a0COJIFOTHOW MOTPEIIHOCTH (HAmpuUMep, NMyTeM CpaBHEHUS WHTEPBAJIOB
MOJIyYCHHBIX 3HAYEHW Ha 4wuciaoBol ocH). IlpoBeneHune wu3MepeHuid
uccienoBannii B kypce ¢msuku 10-11 KIaccoB MOMONHSIOTCS HMCHOJIB30BAaHUEM
OTHOCUTEJIBHBIX MOTPENIHOCTEN, ydaluecs IOJDKHBI HAYYUThCS PACCUUTHIBATH
OTHOCHUTEJIbHBIE TMOTPEIIHOCTH B MPOCTEHIIUX CIydasX MNPSAMBIX HU3MEPEHUN U
CpPaBHUBATh TOYHOCTh PA3IUYHBIX H3MEPEHUM.

OOpaimaeM BHHMAaHHE, YTO OLICHUBAaHUE JIADOPATOPHBIX padOT OJKHO
0a3upoBaThCs, KaK U B KPUTEPHUAX OLICHUBAHUS HKCIIEPUMEHTAIBHBIX 3aJIaHUN
KM OI'D, He Ha mNpaBUIBLHOCTH OQOpMIICHUS OT4eTa O pabore, a Ha
MPaBUIBHOCTH JEUCTBUI 1O COOpPY YCTAHOBKH, MPOBEJICHUIO OIBITOB, CHSITHIO
MoKa3aHuii MpuOOpPOB.

OcHanienue e HU3y4dyeHUs OWOJIOTMU  MPEACTABICHO KOMILUIEKTAMHU
JEMOHCTPALIMOHHBIX BJIAXHBIX IMPENapaToB, repOapreB M KOJUIEKUUH MO pa3HbIM
TeMaM Kypca OMOJOrMH, a Takxke HU(PPOBON abopaTopueil ajisi MPOBEICHUS
npakTuyeckux padot. Kpome Toro, npu u3ydyeHun OUOJIOTUU MOXKET HUCHOIb30BATh
uuppoBas Jiaboparopust MO OMOJOTHM (KaK JOMOJHHUTEIbHBIA 3JIEMEHT IS
yIi1yOJIE€HHOTO U3yUeHHUs Kypca).

B yuebHOM mpouecce ydwamuecs JOJDKHBI TOJYYUTh BO3MOXXHOCTh
YYBCTBEHHOTO BOCTIPUSITHS U3y4aeMbIX SBICHUN U 00beKTOB. OIHAKO U3ydaeMbIe
SBJICHUSI U OOBEKThI HE BCErJla MOTYT OBITb HEMOCPEACTBEHHO BOCIPOU3BEICHBI
WM TI0OKa3aHbl B yu4eOHOM IoMmelieHnHu. B aToM ciaydae ydueOHOE 00OpyaoBaHHE
JA€T BO3MOYKHOCTb WX BOCIPOU3BECTH ONOCPENOBAHO, YEpe3 KOJUIEKIHMIO,
repOapHbIid JTUCT, MUKPOIIpEnapaT, MOJeb, BUAEO(DparMeHT U T.I1.

Bnaxxuple mnpenapaThl NPEACTaBISIOT COOOW HaTypalibHble OOBEKTHI,
CMOHTHUPOBAaHHbIC Ha CTEKJISIHHON IUIACTUHKE W ONYIIEHHBbIE B CTEKIJISHHBIN
MUJIUHAP C KOHCEPBUPYIOMICH >KUIKOCTBHIO, JIMOO MpEACTaBICHHBIC B TUIACTUKE.
3nech MpeiararoTcsi TOTalbHbIE IMpenaparhl, MO3BOJSIONIME HM3y4daTh BHEIIHEE
CTpOEHHE OpraHu3Ma Wid ero dactu, (Hampumep: «Kopenb 0000BOro pacreHus ¢
KiTyOeHbKaMmy», «l aaiokay); aHAaTOMUYECKHE Tpemapathl, MpeaIHa3HAYCHHbBIE IS
W3Y4YEHUS! BHYTPEHHETrO CTPOCHHUS OpraHu3Ma WM €ro OpraHoB (Hampumep:
«BHyTpeHHee CTpoeHue JISTyHKW», «BHyTpeHHee CTpO€HHE  MTHULBI»);
OWONOTUYECKUE TIpemaparhl, [alolIde TPEICTAaBICHUE O CTaAusIX pPa3BUTUS
opranu3zma (Hampumep: «Pa3Butue KOCTHUCTOW pBIOB, «Pa3BuTHE KypHIIBI»).
Bnaxxupie mpemaparhl MCIONB3YIOTCS Kak pa3fgaTOYHBIM MaTepual B Ipoliecce
JIEMOHCTpAllUM MPHU U3YYEHUUM HOBOIO MaTepuasia WM B MPOIECCE BBIMOIHEHUS
MPAKTUYECKUX 3aJ]laHui, pa3pabOTaHHBIX HA UX OCHOBE.



I'epbapun — coOpaHue NPECCOBAHHBIX, 3aCYIICHHBIX PACTEHHH WM UX
yacTeil MOMOraroT HM3y4yaThb pacTeHUE B KaOWHETE W y3HaBaTh €ro B MPUPOJE, a
repOapu3aiusa — Haubosee NpocToi crnocod CoXpaHEHUs PacTeHU M UX YacTell B
TEUEHUE [JUTEIBHOIO BpeMEHHU. B mepeuHe mpensiaraetcsi CHUCTEMATUYECKH
repbapuii (Hampumep, «OCHOBHBIE TPYIIIBI PacTEHUN») U repOapuii 1o oOIIeit
Ovonorun  (KOTOpBIM  TO3BOJISIET  MPOWLIIOCTPUPOBATH  U3MEHYHMBOCTb,
UCKYCCTBEHHBIH OTOOp, CHCTEMAaTHYECKHME KaTeropud U BHUA000pa3oBaHUE,
JTUBEPICHIIMS W KOHBEPTEHIIMSA, TOMOJIOTUYHBIE ¥ aHAJOTUYHBIC OpPTaHBI,
pYIMMEHTapHBIE OpraHbl, apomopdo3, wuauoaganTanus (HEHOTUN W TEHOTHII,
NOJIMIJIONINSI, OTJAJeHHass TruOpuau3aIus, B3aUMOJCHCTBUE pacTEHUU C
abnotnyeckumu (aKTopaMu Cpeibl, B3aUMOJCHCTBHE PACTEHUN ¢ OMOTHYECKHM
daktopamu cpensl). ['epbapHbBIi MaTepuan HWCHOIL3YIOT KaK pa3aaTOYHBINA
Matepuan g JACMOHCTpPAllMd HM3y4aeMbIX OOBEKTOB, JUISl  BBITIOJHEHHUS
MPAKTUYCCKUX 3aJaHUN TPH 3aKPEIUICHHHN MaTepuaja WA JUArHOCTUKHA YIeOHBIX
pE3yNbTATOB.

Taxke TpeAcTaBiIEHbl KOJJICKIIMM — HAOOphl TPEAMETOB WJIM BEIIECTB,
MOJOOPAaHHBIX 10 OINpeACIeHHbIM TNpu3HakaM. OOBEKTaMH HX MOTYT OBITh
pacmpaBieHHbIE W  3aCyIICHHBIE HAacEKOMbIe, pPaKoOOpa3Hble, PAKOBHHBI
MOJUTIOCKOB, OTIEJIbHBIE YAaCTH CKEJIETOB >KMBOTHBIX. B KOJUIEKUIHMAX COYETAIOT
HaTypajbHble OOBEKTHI C UX M300pPAKEHHEM B BHUJIE PUCYHKOB WM MYJISKEH —
umutanui. IlpemioxenHsie B mepedyHe MOPGOJIOTHUECKUE KOJUICKIIUU JaoT
MPEJCTABICHUE O BHEIIHEM CTPOCHUM OPTraHOB WJIM HUX YacTed, MO3BOJSIOT
MIPOBOJIUTH CPABHEHUS OOBEKTOB, BBIACHITH MX OOIIME YEPTHI M YEPTHI PA3THIUS
(manpumep: «[IpeacTaBuTenn OTPsIOB HACEKOMBIX» U JIp.); OOMIEOMOIOTUYECKHE
KOJUICKITUU  TIO3BOJISIIOT  BBIACHITH B3aMMOCBSI3M B OPTraHUYECKOM  MHUDE,
paccMaTpuBaTh PpPAa3BUTHE OPTraHU3MOB, IMPOCIEKUBATH OOIIEOMOIIOTHYECKHUE
3aKOHOMEpHOCTH  (Hampumep: «lIpumepbl 3alUTHBIX TPHUCHOCOOJICHUNA Y
HacekoMbIx»). Komiekuuun, kak U repoapuu, HMCHOJb3YIOT KaK pa3laTOYHBIN
Matepuag ISl JEMOHCTPAllMM U3y4aeMbIX OOBEKTOB, JJISI  BBIMOJHEHUS
MPAKTUYECKUX 3aJaHUM TPU 3aKPEIUICHUH MaTepuaja WM JUarHOCTUKU y4eOHBIX
pE3yJbTATOB.

O3HAKOMJICHHE YyYaIlllUXCS C MHUKPOCKOIUYECKHUM CTPOCHHEM IKUBBIX
OpPraHu3MOB — OJIHA W3 TUVIABHEWINMX 3a7a4 HayKH, MO3BOJISIOUIUX IOJBECTH
IIKOJIbHUKOB K TIOHMMAaHWIO €IWHCTBA OpraHuueckoro mupa. [ns mpoBemeHwus
7abopaTopHbIX paboT B IUGPOBYIO J1abOOPATOPUIO BKIIOUYEH MHKPOCKOI, a B
KOMILJIEKTE TIOCYAbl M1 000pYI0BaHUs OOIIEr0 Ha3HAYEHHS] UMEIOTCS HE0OX0IMMOe
OCHAITICHUE IS TIPOBEACHUS Ja00paTOPHBIX PadoT.

Hudporas  maGopaTopusi  BKIOYAeT HAOOp  JJIsi  HM3TOTOBJICHUS
MUKpornpenaparoB. CBexue TNpemaparbl HW3TOTABIUBAIOT JUISI HEMEIJICHHOTO
paccmotpenusi. K HUIM OTHOCSTCS JKMIKOCTHBIE (0OBEKTHI OOBIYHO TTOMEIIAIOTCS B
BOJIy, a TIpenapaThl COXPAHSIIOTCS B TEUCHUE HECKOJIBKUX JHEH), cyXxue (Harmpumep,
YaCTUIly MTUYBETO Tiepa, MPOCTO TMOJOXKUTh Ha TMPEAMETHOE CTEKIO W
MHUKPOCKOITUPOBATh), JKUBBIC TIpermapaThl (Ma3Ku — KalUld >KUJIKOCTH, HaIpUMEp



KpOBM) M BUTaJbHBIE IMpenaparbl (KOTOPbIE HCHOJB3YIOTCS Il H3yYEHHs
MaJOKJIETOYHBIX ~ OOBEKTOB  (IPOCTEHIINX, KOJOHUH  BOJOPOCHEH), I
HaOro/IeHnsT OBIWKEeHUS (Tydenbku, ameObl). [IpuroToBneHue MHKpompenapara
BbIPA0ATHIBAET Yy YYAIllETOCs HaBBIKM CAMOCTOSITEIbHOM pa0O0Thl, aKTUBU3UPYET UX
MO3HABATENIbHYIO JESATEbHOCTh U 3HAKOMHUT C TEXHUKON U METOJIMKON HAyYHOTO
ucciaenoanus. B uudpoByro nabopaTopuio BKIIOYEH Takxke M Habop
MUKPOIPENapaToB, KOTOPBIM CONEPKUT MOCTOSHHBIC MpENapaThl, J0JIT0e BpeMs
COXPAHSAIOIINECS B IPUTOTHOM JIJIsI MUKPOCKOITUPOBAHUS BUJIE.

CrnenyeT OTMETHTH, YTO HApSAIy C MCIOJH30BAHUEM MEPEUHCICHHOTO BBIIIE
yueOHOro 000pyAOBaHHSA BaXHYI0O pOJIb B M3YYCHUH OHOJIOTUU HIPAIOT
OpUPOAHBbIE OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIy4aeB TOJBKO OHHU MOTYT
o0ecneunTh HauOOIBIITYI0 KOHKPETHOCTh U MOJHOTY 3HAHUHN y4YaIluXcsl, TOMOTa0T
(GbOpMHUPOBAHNIO Y HUX MPABUIIBHBIX OMOJOTHYECKHX 3HaHWU. K TakuMm KUBBIM
00BEKTaM OTHOCST PacTeHHUs, )KUBOTHBIE )KUBOTO YIOJIKa, akBapuyMa, Teppapuyma.
O} PeKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTAMM SBIISIOTCS
IKCKypcHH B OHOJIOTUYECKHME M KpaeBeAuecKhe My3eH, OOTaHHMYeCKHe Cajbl,
300MapKU U OKPY’KAIOLIUE IIKOJY €CTECTBEHHbBIE UM HCKYCCTBEHHbBIE MPHUPOJIHBIE
COO0O0111eCTBaA.

TpaguionHble OMOJIOTUYECKUE MYJISKM U MOJEIM B HACTOAIIEE BpeMs
YCHEIIHO  3aMEHS0TCd  UU@PPOBBIMM  00pa3oBaTENbHBIMU  peCypcamu:
BUJIeOparMeHTaMH, aHUMAlLMEeW, BHUpPTyalbHbIMU JabopaTopusiMu. Lludposeie
oOpa3oBaTeNbHbIE PECYpPChl HE MOTYT CTaTh IOJHOLIEHHOM 3aMEHOM peanbHbIX
MPUPOJIHBIX OOBEKTOB, HO JTAIOT BO3MOKHOCTH IMMO3HAKOMUTRCS C 0o0Jiee MHUPOKHM
KPyroM  OOBEKTOB,  CO3JAlOT  NPEANOCBUIKM 1S  WHTCHCU(HKAIUH
o0pa3oBaTeNpHOrO0 mpolecca U 00eCleYrBalOT HE3aMEUIMTEIbHYI0 OOpaTHYIO
CB$13b, KOMITBIOTEPHYIO BU3yaIM3alUI0 HHPOPMAIIIH, aBTOMATH3AIUIO YIIPABICHHS
y4eOHOMI JesITeNIbHOCThIO M KOHTPOJIb €€ Pe3yIbTaTOB.

OcHamenne  uia  W3y4eHUS  XMUMHHM  TPEACTABIEHO B BUJC
JEMOHCTPALIMOHHOTO 00O0PYJOBaHMsSI, KOMIUJIEKTA XHUMUYECKUX PEaKTUBOB C
HEO0OXOAMMBIM O00OpPYZOBAaHUEM U3 OOIIET0 KOMIUIEKTa TOCYIbI U 00OPYI0BaHUS
JUIST YIeHMYECKUX OTBITOB M KOMIUIEKTa KoJuekuuii. Kpome Toro, mpu u3ydeHuu
XUMHM HCIIOJIb3yeTCsl oO0masi JUisi €CTeCTBEHHOHAay4YHOro IHKiIa uudposas
nabopaTtopus, a Takke nudposas gmadopaTopus MO XUMHUHU (KaK JTOMOJHUTEIbHBIN
AIIEMEHT JIJIsl yTIyOIeHHOTO U3YUYEeHUS] XUMHUH ).

JIEeMOHCTPAalIMOHHBIN HKCIIEPUMEHT SIBIISIETCS BAKHOM 4YacThIO OOy4YeHHs
XUMHH. 371€Ch BaXKHO MOMHHTH, YTO MPH €ro MPOBEACHUH 00S3aTEIHHO JOKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITATIbI:

MOCTaBKa IIeTTU DKCTIIEPUMEHTA, OTHCAHUE HEOOXOIUMOTO ISl €T0

BBITIOJTHEHUSI 000PYI0BaHUs U PEAKTUBOB, IJIAHUPOBAHUE MOPSIIKA

NPOBEJCHMSI, OMMCAHNE UCXOIHBIX BEIECTB,

IPOrHO3UPOBAHHUE 0XKUIAEMBIX B PEaKIIMOHHOW CMECH U3MEHEHHH U



pEe3yJAbTAaTOB SKCIIEPUMEHTA, ONUCAHUE U3MEHEHUN,

IPOU3OLIEIINX C BEUECTBaMU, (HOPMYIUPOBKA

BBIBOJIOB U3 SKCIIEPUMEHTA,

CO3/JaHHE PHUCYHKA DSKCIEPUMEHTAIbHON YCTAaHOBKM M COCTaBJICHUE
YPaBHEHUS PEAKIIUIA.

B mnpouecce mnpoBeneHuss AEMOHCTpalWid, Y4YalIMECS OCBAWBAIOT ATallbl
MIPOBEICHMSI OIbITa, MOATOMY Hambosiee S(DPEKTUBHBIM SBISIETCS HE TPOCTOE
OMKMCAHHWE OINbITa YYUTEIEM, a MCIOJb30BaHUE 3BpUCTUYECKON Oecenpl. [lpu
peanu3anuy TaKOTO CIIEHAPUS 1aK€ HE OYEHB CIIOKHBIN ONBIT 3aHUMAET JT0BOJIBHO
MHOTO BpPEMEHHU, HO CJEJOBAaHHE €My TO03BOJsICT O0OECHeYUTh IOHUMAHUE
OOy4aroNIMMHUCS TPUEMOB HAy4YHOTO IIO3HAHMS U UCIIOJIb30BAaHUE HX YK€ B
CaMOCTOSITETIbHOM JEATEIbHOCTH B MPOILIECCE YUYEHHYECKOro 3KcnepuMeHta. Ha
HayaJbHOM OJTane u3ydeHus xumuu (B 8-9 Kkiaccax) MMEHHO TaKOW MOAXOJ
MO3BOJIIET  JIOCTUYh  MaKCUMalbHOW  A((PEKTUBHOCTH  OT  MPOBEIACHUS
7a00paTOPHBIX U MPAKTHYECKUX padoT, a Takke cPopMUpOBaATh Yy YUalIUXCS
OTBETCTBEHHOE OTHOIIEHUE K IKCTICPUMEHTY.

[Ipy olleHMBaHUU YYEHMUECKHUX TMPAKTUUECKUX paboT I1enecoodpa3Ho
YUYUTBHIBATh MOJXOJbl, UCTHOJB3YIONIME B SK3aMEHAIMOHHBIX Marepuanax. Tak, B
HACTOSIIEE BpeMsl peaIaraeTcs AKCIIEPUMEHTAIILHOE 3a/laHue,
npeaycMaTpuBaroiiee BbHIOOP JBYX BEIIECTB U3 TISATH NPEAJIOKEHHBIX U
MPOBEJICHUE C HUMHU PEAKIMH, OTPakKaIOIINX XUMUYECKUE CBOMCTBA YKa3aHHOTO B
yCJIOBUM 3aAaHus BemiecTBa. OlLIEHUBAHUE UIET Ha OCHOBAHMM OTUETA YYEHHUKA O
npojienaHHoi padote (ypaBHEHHsS pEakiMii, BBIBOJBI O HAOIIOJEHUSX) U Ha
OCHOBAaHUU TIPSMOTO HAOIONCHUS 3a JEUCTBUSIMU YYEHUKA IO TPOBEACHUIO
omnbITOB. [Ipy 5TOM BBIIEIISAIOTCS ATarbl 0TOOPA BEIIECTB M CMEIIMBAHUS BEIIECTB B
COOTBETCTBHH C IMYHKTAMHU HHCTPYKIIUH K paboTe.

BaknelmuM HarmpaBieHHEM KaK JEMOHCTPALMOHHOIO, TAK U YYEHHYECKOTO
HKCTIEPUMEHTA JIOJDKHO CTaTh UCIOJIb30BaHUE HU(PPOBOM abopaTopuu, KOTOpas
MO3BOJISIET OPraHU30BaTh XUMHUYECKUM HKCIEPUMEHT HA MPUHIUIIMAIBHO HOBOM
YPOBHE, IEPEHTH OT KaUeCTBEHHOM OIEHKH HAOII0/IaeMbIX SBJICHUN K CHCTEMHOMY
aHaJu3y KOJWYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ maruukamu 1nu@poBoit
nabopaTopun 00eceunBaeTCsl aBTOMAaTU3UPOBAHHBIN cOOp W 00paboTKa JaHHBIX,
XOJl JKCIEpPUMEHTa MOXXET OTOOpa)kaThCsi B BHJIE TpadUKOB WIM TIOKA3aHHM
puOOPOB, a Pe3yJIbTAThl SKCIIEPUMEHTOB MOTYT COXPAHATHCS JJIUTEIHLHOE BPEMs.
Hanbonee akTyaabHBIM JUISi XUMHHU SIBIIIETCS TEPEXOJ K KOJWYECTBEHHBIM
XapakTepUCTUKaM, KOTOPbIA  MOHO  MPOWJUTIOCTPUPOBATH  CIIECIYIOIIUMHU
NpuMepaMH: U3YYEHUE CTPOCHHs IJIaMeHH, omnpeneneHue pH B pa3HbIX cpenax,
OTpENICJICHUEe CKOPOCTH PpEaKIMHM, HW3YYEHHUE BIUSHUS KOHILEHTpPALMU U
TEMIEPATYPbl HA CKOPOCTh PEAKIIUH.

Hudposas nmadopatopusi MO3BOJISAET PEATU30BATh MEKIIPEIMETHBIE CBSI3U C
IpYTUMHU  TpEAMETaMH  €CTECTBEHHOHAy4YHOTO  IIMKJA, [OCKOJIbKY  JaeT
BO3MOXXHOCTh  BBINOJHSATh HWHTETPUPOBAHHBIE Y4YEOHBIE HCCIAEIOBAHUS  TIO



€CTECTBCHHBIM HAayKaM, IIPUMEHATb M OCBAauBAaThb OJJIEMEHTHl CTATUCTUKUA W
UH(GOPMAIMOHHBIE TEXHOJIOTHH.



Hpunoxenue Ne 6

K MeTOI[I/I‘leCKI/IM PEKOMEHAAIINAM

MNPUMEPHBIN IEPEYEHb OBOPYJIOBAHUA, PACXOJHBIX MATEPUAJIOB, CPEICTB OBYYEHUS U
BOCIIMTAHUA JJIA CO3JAHUA U OBECIIEYEHUSA @ YHKIHUMOHUPOBAHUA HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOITMYECKOM HAITPABJIEHHOCTEM «TOUKA POCTA» B

TOPOJAX

CTAHJAPTHBIA KOMILJIEKT

OBIIEOEPA3OBATEJBHBIX OPTAHU3ALIUSX, PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTHU U MAJIBIX

TABJIMIIA Nel

HaunmenoBanmue
000pya0BaHust

KpaTkue npuMepHble TeXHHUYECKHE XapaKTePUCTUKH

KoanyecTBOo eqMHUL 151
001meo0pa3oBaTeIbHbIX
OpraHusanui, He
SABJISIOIMXCSH

MAaJTOKOMIUICEKTHBIMH, €/1.

HU3M.

KoJyimuecTBO eqUHUI IS
001meo0pa3oBaTeJbHbBIX
OpraHu3anuii, sIBJISIOIIHXCS
MAJIOKOMILIEKTHBIMH, €]1.
H3M.

ECTeCTBeHHOHay‘lHaH HanpaBJI€HHOCTD

1.

OO0uree odopynoBanme (pusnka, XuMusi, 0MOJIOTUs)




HudpoBoii JaTUUK 3MEKTPOIPOBOIHOCTH
Hudposoii natunk pH

HudpoBoit 7aTYUK MOTOKESHHS

udpoBoii gaTYUK TeMIIEPaTyphI
Hudposoii gaTunk aOCOIIOTHOTO JaBICHUS

[udposas [udposoii ocuuutorpaduIecKuii 1aTIuK
11 naboparopus Beck1 anexrponnsie yae6ubie 200 T 3 5
A N . IIT. IIT.
yuenmnueckas (pusuka, | Mukpockon: mudpoBoil uian onTudeckuii ¢ yBenndenrnem ot 80 X
XUMHUs1, OMOJIOTHS) HaGop 115t 13roToBICHHUS MUKPOTIPEIIapaToB
Muxkponpenapatsl (Habop)
CoenuHATEIBHBIC TPOBOA, TIPOTPAMMHOE 00CCIICUCHUE, METOTUICCKIEC
YKa3aHUs  KOMIUIEKT COMYTCTBYIOIIUX 3JIEMEHTOB [Jisi OIBITOB IO
MEXaHUKE KOMIUIEKT COMYTCTBYIOIIMX 3JEMEHTOB ISl OIBITOB TIO
MOJIEKYJISIPHOM
KoanuecTrBo €AUHUI AJI Kom4uecTBo eIMHHIL 1151
o01eo0pa3oBaTeIbHBIX 0611e00pA30BATENLHBIX
HaumenoBanue opraHu3anuii, He "
No KpaTKue NMPUMEPHDbLIE TEXHUYECKHUE XAPAKTEPUCTUKH OpPraHu3anvu, ABJIAIOIIUXCH
o0opynoBaHust ABJIAIOLINXCH
MAaJTOKOMIUICEKTHBIMH, €/1.
MAaJTOKOMIUICEKTHBIMH, €.
HM3M. H3IM.
¢buzuke o
KOMIUIEKT  COITYTCTBYIOIIUX JJIEMEHTOB  JUII  OIBITOB
ANEKTPOJNHAMUKE

KOMIUJICKT COIIYTCTBYIOIIUX 3JICMEHTOB JJI OIIBITOB IO OIITUKE




Kommiext nocyabl U

HItaruB nabopatopHblii xumudeckuii Habop

yamek [letpu

Habop MHCTpYMEHTOB MpenapoBaIbHbIX

Jloxka JUTst COKMTaHHS BEIIECTB

Crynka ¢apdopoBas ¢ IeCTUKOM

Ha6op 6aHok 1t XpaHeHus: TBEpAbIX peakTuBoB (30 — 50 mu)
Hab6op ckissHOK ((ps1akoHOB) ISl XpaHEHHUS pACTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, I1X-16)

o0opynoBaHus quig | [Ipubop nms moiaydeHus razoB
1.2. | yaennuyeckux ombiToB | CIupTOBKa 3 . 2 wr.
(pusuka, xumus, | ['oprouee Jst cIUPTOBOK
Ouosorus). O®uibTpoBanibHas oymara (50 mir.)
Koinba konnueckas
[Tanouka crexkyissHHAA (C pe3MHOBBIM HAKOHEYHUKOM)
Yameuka /715 BRITApUBaHUS (BBITAPUTEIbHAS YaIICUKa)
MepHblii UIMHAP (TUIaCTUKOBBII)
Boponka crexisiHHas (Masast)
Crakan crexisanbii (100 mur)
["azooTBOIHAs TPyOKa
2. | BUOJIOTI'Us
Ha3HaueHHe: JeMOHCTPAIlMOHHOE,
MaTepHal KOHTeliHepa: MJIacTuK,
Kommuekt  BiakHBIX
repMeTUYHas KpBIIIKa: HaJHU4Yue,
2.1. | mpemaparos 1 mT. 1 .
. KpeTUICHHE YKCIIOHATA: HAINIHE,
JIEMOHCTPAIIHOHHBIN

KOHCEPBHPYIOIIEE BEIIECTBO: HAJIMYHE,
HaKJIeilka ¢ HaNMEHOBaHNEM: HAJIMUHE.




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XaAPAKTEPUCTUKHA

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

He MeHee 10 mpemnapaToB U3 NPUBEICHHOIO HUXKE CITUCKA:
Bnaxxnerit npenapar "be33yoka"
Bnaxunsiii npenapart ""agroka"

Brnaxusiit npenapar "BHyTpeHHee cTpoeHne OproX0OHOroro MoJiirocka'

Brnaxnblit npenapat "BHyTpeHHee cTpoeHHe KpbIChl'”
Bnaxubiii npenapat "BHyTpeHHee cTpoeHue JIArymKku"
Brnaxnbiit npenapat "BHyTpeHHee cTpoeHue nTuisl"
Brnaxuslit npenapar "BuyTpeHHee cTpoeHue poiobr"”
Bnaxunsiit npenapat "Kapacp"

Brnaxwssrit npenapar "Kopenb 6000Boro pacteHus ¢ Ki1yoeHbKkaMu'"
Brnaxusiit npenapar "Kpeserka"

Brnaxusiit npenapar "Hepenna"

Brnaxuslit npenapar "Pa3zButre KocTUCTOHN pbIObI"
Brnaxusiii npenapar "Pa3zButue kypuip"

Brnaxusiit npenapar "Cuudomenysa”

Brnaxusiit npenapar "Tputon”

Bnaxxnsrit npenapar "Uepenaxa 6osnotHas"

Brnaxusiit npenapar "Yx"

Biraxnbiit npenapar "SAmepuna”




Ha3nauenue: JeMOHCTpallMOHHOE, OCHOBA JJISi KpEIUICHUS: repOapHbIi
JUCT, CIOUCOK SKCIIOHATOB: HAJMYME HE MeHee & repOapueB u3
MIPUBEJICHHOTO HIDKE criucka: HazHaduenwue:

JEMOHCTPALIMOHHOE, OCHOBA ISl KPETICHHS:

Kommuiekr repOapHbIil IUCT, CHUCOK SKCIIOHATOB: HAJIMYNUE HE
2.2. repbapuces MeHee 8 repOapreB U3 MPUBEACHHOTO HIKE CITUCKA! 1 mT. 1 mT.
JIEMOHCTPAIIMOHHBII I'epOapuii "/lepeBbs U KycTapHUKH"
I'epGapuii "lukopacTymue pacteHus"
I'ep6apuii "KopmoBsie pacterus"
Komraecreo CAMHAN 115 KoaunuecTrBo C€AUHUI AJI
00ucodpasoBaTenLHAIX 00meo0pa3oBaTeIbHbBIX
HanmeHoBanue OpraHu3aumii, He o
Ne Kparkue npuMepHbie TeXHHYECKHE XaPAKTEPUCTHKH P B OpraHU3alMii, ABJIAIOIUXCSH
o0opynoBaHust SIBJISTIOLMXCS

MaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

MaJIOKOMIIVICKTHBIMHU, €.
H3M.

I'epbapuii "KynbrypHble pacteHus"

I'epbapuii "JlekapcTBeHHbIE pacTeHUS"
I'epGapwuit "MenonocHbie pacTeHUs"

I'epbapuii "Mopdonorus pacteHuit"

I'ep6apuii "OcHOBHBIE TpyNIIbI pacTeHUI"
I'epbapuii "Pacturenbuble cooOuiecTa"
I'epGapuii "CenbCKOX035HCTBEHHBIE PACTEHHS "
I'epGapwuii "AnoButsie pacteHus"

I'epOapwuii k Kypcy OCHOB 10 00111 OroIOTHHI




KoMIuiekT koyuieknui
JIEMOHCTPAIIMOHHBIN

Ha3nauenue: neMoOHCTpalinOHHOE, OCHOBA JJIS
KpEIUICHUS: HAJIMYUe, HAKJICHKU C HAMMEHOBAHUEM:
Hanuyue He MeHee 10 KoJUIeKIuil U3 MPUBEIECHHOTO
HIKE CITUCKA:
Komneknus "T'oniocemennbie pacteHus"
Komnexnus "O6uTtaTenu Mopckoro aHa"
Komneknus "[Taneontonornueckas"
Komnekuus  "IlpeacraButenu OTpSI0B
KOJIMYECTBO HACEKOMBIX: HE MeHee 4
Komnexmus "IIpumeps! 3alIUTHRIX PUCIIOCOOJICHH Y HACEKOMBIX "

HacCEeKOMBIX"

2.3, Komnexknuss  "IIpucnocoOurenbHble U3MEHECHHS B 1 1. 1 1.
(Mo pasHpM - TemMam KOHEYHOCTSIX HACEKOMBIX"
Kypca buonorun) Konnexuus "Pa3BuTHe HACEKOMBIX C HETOJIHBIM IIpeBpaleHrem"
Komneknus "Pa3zBuTne HaCEKOMBIX C MOJIHBIM MpeBpalicHuem"
Komnekuus "Pa3zsutue ninenuns"
Komeknus "Passurie 6a00uku”
Konnexmus "PakoBHHBI MOIIOCKOB"
Komneknus "CemeiicTBa 6abouex"
Komnekuus "CemelicTBa xykoB"
Komneknus "Cemena u mioas!"
Komnekuus "®@opma cOXpaHHOCTH NCKONIAEMBIX PACTEHUM U KUBOTHBIX"
KoanuecrBo CIUHUIL AJA KoauuecTro eXMHMII TSI
001eo0pa3oBaTebHbBIX
HaumeHoBaHue opranmsanuii, ne 001e00pa3oBaTeIbHBIX
Ne KpaTKue NPUMEPHbIC TEXHUYECCKHUE XaPAKTCPUCTUKHU > OpraHu3anu, ABJIAIOIIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUICEKTHBIMH, €.
MaJOKOMILUIEKTHBIMH, €.
HU3M.
HU3M.
HabGop mnaneonTonornueckux Haxonok "[IpoucxoxneHue uenoBeka'
KOJIMYECTBO MOJIeIIcH: He MeHee 14
3. XUMMUSI




CocTraB KOMILJIEKTA:

Cronuk nogbeMubiii HazHauenue: coopka yueOHbIX

YCTaHOBOK, pa3Mep croiemHuIpl: He MmeHee 200%200 mwm,

IUTABHBIA IOABEM C IOMOIILIO BUHTA: HAJIMYHE

IIItaTtus JIEMOHCTPALIMOHHBIN xuMmuueckuil: HazHauenwue:

JEMOHCTpAIHs IPUOOPOB U YCTAHOBOK,

oTopa, CTePI)KHU, JIaKu, My(QThI, KOJIbIIA: HATHIUE, BO3MOXKHOCTH

3aKpEIUICHUS AJIEMEHTOB Ha Pa3jIMYHOM BBICOTE: HaJlMyue Anmnapar
Ui TPOBEICHUS XMMHYECKUX  PEAKLHN: Haznauenue:

JIEMOHCTPAIIUS XUMUYECKUX PEaKIUil, TOTJIOTUTEIb

MapoB U ra3oB: HAJIUYHUE,

Marepuas KOJIObI: CTEKJIO

31 JleMOHCTpalnoOHHOE HaGop anst snexTponu3a neMOHCTpalMoHHbIH: HasHauenue: m3ydeHue | !
" | obopynoBanue 3aKOHOB dJIEKTPOJIU3a, COOpKa MOJENH aKKyMYJsTOpa, €MKOCTb: T T
HaJMuue, 3JEKTPObl: HAIUYUE
KoMmmuiekt  MepHBIX K00 Masioro o0bema:
Ha3naueHnue: 1eMOHCTpallMOHHbIE OMBITHI, 00beM K0J16: oT 100
i 1o 2000 my1, xoJmdecTBO K0j0: He MeHee 10 mT.,
MaTepuai KoJji0: CTeKJIO
HaGop ¢umakonoB (250 — 300 M 11 XpaHEHUs1 paCTBOPOB PEAKTHBOB).
Ha3nauenue: xpaHeHHE pacTBOPOB PEAKTHBOB, KOJINYECTBO (DIIAKOHOB:
He MeHee 10 mT., MaTepuan (GJIaKoHOB: CTEKIIO
npoOKa: HaJIu4ue
[TpubGop 11 ONBITOB MO XUMHHU C  OJEKTPUYECKUM  TOKOM
KoauuecTrBo CAUMHUI NJIsA KoaudyecTso eXMHMIT 151
oﬁmeoﬁparsOBannLHMx 001e00pa3oBaTebHbIX
Ne Haumenosannue Kparkue npuMepHble TeXHHYeCKHE XaPAKTePHCTHKH OPTAmISALILE, HE OpraHU3ANM, ABISIOMHXCH
000opynoBaHust SIBJISIIOLLMXCS

MAaJIOKOMIIJICKTHBIMHU, €/1.

HU3M.

MAaJIOKOMIIVIEKTHBIMHU, €/1.
HU3M.




(J1abopaTOpHBIiA)

[TpuGop It MILTIOCTPAIMH 3aKOHA COXPAHEHUST MAaCChl BEIIECTB: COCY/T
JlannonbTra: HanM4Yue, MPooOKa:

HaJIN4He,

THUI IprOOpa: 1EMOHCTPAIIHOHHBIN

JlenutenbHas BopoHKa: HazHaueHue: paseneHue AByX KUAKOCTEH Mo
TUIOTHOCTH,

MaTepHual BOPOHKHU: CTEKIIO

YcTraHOBKa JUIsI IEPETOHKH BeliecTB: Ha3HaueHue: 1eMOHCTpaus
OYKMCTKH BEIIECTBA, IEPETOHKA, KOJIOBI, XOJIOAMIBHHK JUTS OXJIaXICHUS,
AJUIOHK, IPOOKAa: HANIMYKE, IJTMHA YCTAaHOBKH: HE MeHee 550 MM
[TpuGop [uist MOTyYeHHs Ta30B: HA3HAYCHUE: MTOJIyUYCHHE T'a30B B MAJIBIX
KOJIMYECTBaX,

COCTaB KOMIUICKTa: HE MEHee 6 MPeIMETOB

bans komOuHMpoBaHHas 1abopaTopHas: bans BonsHas: HaIH4ueE,
KOJIbIIa CMEHHBIE C OTBEPCTHSIMHU PA3HOTO TMAMETpa: HAIWYHE, TUIUTKA
AIIEKTPUUECKAs: HAJTIMUNE

®dapdopoBas cTynka c nectukoMm: HazHauenue: i pa3MenbYeHUs
KPYIHBIX (ppakinii BEIECTB U MPUTOTOBJICHHUSI IOPOIIKOBBIX CMecei
Kommnext Tepmomerpos (0 — 100 C; 0 — 360 C)

3.2.

KoMminekT XuMraecKkux
PCAKTUBOB

CocTtaB KOMILIEKTa:

Ha6op «Kucnote» (a30THas1, cepHas, coisiHast, oprodochopHas)

Ha6op «I'uapokcuapi» (ruppokcun  Gapusi, THAPOKCHI  Kajus,
THIIPOKCHUJI KaJIbIHS, TUPOKCH]T HATPHSI)

Ha6op «Oxcuapl MeTamioBy (aTlOMUHHUS OKCHII, Oapusi OKCHJ, )Kelie3a
(IIT) oxcuna, kampmust okcua, MarHus okcua, meau (II) okcua, muHKa
OKCH)

Ha6op «lllenouyHble u 1meI09YHO3EMENIbHbIE METAIbI) (JINTUHM, HATPH,
KaJIbIUH)

1 mrr.




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

Habop «Meramisl» (aTFOMUHUH, jKeIe30, MarHUi, Mellb, IIUHK, OJIOBO)
HabGop «lllenounble U MEIOYHO3EMETbHBIC METAIUIBI (JIMTUH, HATPUH,
KaJIbIIHi1)

Ha6op «Orneonacueie BemecTBay (cepa, hocdop (KpacHsblii), OKCH
hocopa(V))

Ha6op «["anmorens» (nox, Opom)

HaGop «lanoreHuap» (aIrOMHHUS XJIOPUJ, aMMOHMS XJIOpHI, Oapus
xyopuna, xenesa (III) xmopun, xanus Hoxua, Kaaust XJIOPUI, KaJlbLUsS
XJIOpUJ, JIUTUS Xjopui, mMarHus xjiopun, meau (II) xmopuna, Hatpus
OpoMu, HaTpust PTOPUL, HATPUS XJIOPUT, LIUHKA XJIOPU)

Ha6op "Cynwdatel, cynbdunsl, cynbdurs”" (amoMuHus cyiaboar,
amMMmoHus cynbdar, xenesa (II) cynsdun, xenesa (II) cynsdar, 7-mu
BOJIHBIN, Kanus cyibdar, kodansra (II) cynbdar, Mmaruus cynbdar, meau
(IT)) cynbdar 6e3omnbiii, menu (II) cynbdar 5-Tu BOAHBIN, HATPHL
cynb(un, HaTpus cynb(uT, HaTpus cynbdar, HaTpus Truapocyinbdar,
HUKeNS cyabdar

HaGop "Kap6onats!" (amMmmoHMs kapOoHaT, kanus kapbonat, menu (II)
KapOOHAT OCHOBHOM, HATpUs KapOOHAT, HATPHUs TUAPOKApOOHAT)

Ha6op "®ocdatel. Cunukatel" (kanus MOHOTUApoopTodocdaT, HaTpUs
CUJIMKAT 9-TH BOAHBIN, HaTpUs opTodocdar Tpex3aMelleHHbIH, HaTpHs
auruapodocdar)

HaGop "Amnerarel. Pomanunel. CoenuHeHust sxene3a" (kKalus arerar,
kamust gpeppo(Il) rexcanmanua, kamust geppo (I1I) rekcarmonun, kamus
pOJIaHU[, HaTpuUs aleTaT, CBUHIIA alleTarT)

Hab6op "Coenunenuss mapranua" (kanus nepmanranar, mapranua (IV)
okcun, mapranna (II) cynedat, mapranma xmopun)

Hab6op "Coeaunenust xpoma" (aMMOHHS JUXpOMAaT, Kajaus AUXpoMarT,
kanust xpomart, xpoma (I1I) xnopua 6-u BoAHbIN)

HaGop "Hutpatsl" (aIOMUHUS HUTpAT, aMMOHUSI HUTPAT, KaJIus HUTPAT,
Kajblus HUTpat, Meau (II) Hutpat, HaTpus HUTpAT, cepedpa




HaumenoBanue
o0opynoBaHust

Kparkune npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo exunun nist
001meo0pa3oBaTeIbHbBIX
OpraHu3aumi, He
SIBJISTIOIIMX CST
MaJIOKOMIUIEKTHBIMH, €.
U3M.

KoJinuecTBo exuHun st
0011e00pa3oBaTebHbBIX
OpraHU3aNuii, ABJISIONIUXCS
MAaJIOKOMILTEKTHBIMH, €]1.
U3M.

HUTpAT)

Hab6op "UnnukaTopsr" (yrakmowu, METWJIOBBIM  OpaHXKEBbIN,

benondranenn)

HaGop "Kucnopomcomepkame opraHudeckue BemecTBa' (ameroH,

TNIMLUEPUH,  JTUATHIOBBIA  3dup, CcOUpT  H-OYTUIOBBIH, CHOHPT

W30aMUJIOBBIM, CHOUPT U300YTHIOBBIM, CHUPT JTUIOBBIA, (EHOI,

(dbopMauH, STUICHIJIUKOIb, YKCYCHO-ITHIIOBBIN 3(hup)

Hab6op "YrieBomopoasr" (6en3uH, IeKCaH, He(DTh,
TOJIYOJI, IIUKJIOT€CKaH)

Hab6op "Kucnortel opranuueckue" (KHUCIOTa aMHUHOYKCYCHAasl, KHCIIOTa

OcH30liHas, KHUCIOTa MacisHas, KHCJIOTa MypaBbHHAs, KHCIOTa

OJIEMHOBAsI, KUCJIOTa MAJIbMUTUHOBAS, KUCIOTA CTEApPUHOBAs, KHUCIOTa

YKCyCHasl, KUCJIOTA Il1aBeieBas)

Habop "VYrneBoabl. AmuHbB" (aHWINH, AaHWIMH CEPHOKHUCIBIA

JIrmroko3a, METHIIaMUH THIPOXJIOPUT , Caxapo3a)




HasnaueHue: 1eMOHCTpAIIMOHHOE,
BHUJ YIIAKOBKH: KOpPOOKa,
omnucanue: Haanuue CocTtas

KOMILJIEKTA:
Komneknus "Bosokna"
Komnexuus "KameHHBIH yroIb ¥ IPOIYKTHI €ro nmepepadoTku’
K _ | Komnexkuus "Metasnsl 1 crinassl”
OMIUJICKT KOJUICKIINI
3.3. 1 Konnexuust "Munepainsl u ropHsie nopojisl" (49 BuioB) 1 1T, 1 1T,
W3 CIIUCKa
Komnekuus "Munepanbable ynoopeHus"
Komnexmnus "Hed1b 1 mpoaykTsl ee mepepaboTku”
Konnexuus "[lnactmaccer"
Komnexnus "Tommuso"
Komnekuust "Yyryn u cranp"
Komnekuus "Kayuyx"
Komnekuus "Ulkana tBepgoctu”
Kommraecrso CAMHAN 115 KoanuecTrBo €AUHUI TJI
00ueodpasoBaTenLHLIX 001meo0pa3oBaTeIbHbIX
HaunmenoBanue OpraHu3aumii, He .
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPUCTUKH OpraHu3aluu, siBJsIlOIMMUXCS
o0opynoBaHust SIBJISTIOLIMXCS
MaJIOKOMIIVICKTHBIMHU, €/1.
MaJIOKOMIIVICKTHBIMHU, €/]1.
H3M. H3M.
HaGops! 1511 MoenpoBanusi CTPOEHUSI OPTaHUYECKUX BEIIECTB
(yueHnueckue) He MeHee 4 1IT.
4. OU3NKA




4.1.

O6opynoBanue

TUIst
ACMOHCTpallMOHHBIX
OITBITOB

CocraB KOMILIEKTA:

[IIratus JNeMOHCTpauMoHHbIN: HazHauenue: mnposeneHue

JIEMOHCTPALIMOHHBIX OIBITOB, OCHOBAHUE, CTEPKEHb, JIANKH, KOJIbIIA,

My ThI: HAUTHYNE

CTOnMK MoAbEMHBIN:

Tun cTonuka: yueOHbIH/1abopaTOpHBIH,

0I10pa, CTEPKEHb BUHTOBOM, BUHT PETYJIMPOBOYHBIN: HATUUUE,

(GyHKIMS TIOJbeMa U OITYCKAHHsI CTOJIMKA: HAJTMYUe

HcTouHuK MOCTOSHHOTO U MIEPEeMEHHOT0 HanpsbkeHus: Haznauenue: s

MUTaHUS pEryiupyeMbIM MEPEMEHHBIM H MOCTOSTHHBIM
TOKOM 3JICKTPHUYECKUX CXEM,

yacTtoTa, I '11: 50,

notpebsiemMast MOIHOCTh, BA: 10

MaHoMeTp  KHAKOCTHOM JEMOHCTpaluMOHHBIN: HasHauenue: miis

u3Mepenus aapneHus 10 300 MM BOASIHOTO CTOJI0a BBIIIE U HIKE

aTMoc(epHOro JaBJICHHUS,

crexisinHas U-oOpa3Has TpyOka Ha MOJCTaBKe: HAIMUKE

KamepToH Ha pe3oHaHCHOM smuke: Ha3zHaueHue: nius JeMOHCTpanuu

3BYKOBBIX KOJICOAaHUH W BOJIH, JBa KaMepTOHa Ha PE30HHUPYIOLIUX

ALIUKaX: HAJIM4HUe,

PE3MHOBBIN MOJIOTOYEK: HATUYUE

Hacoc BakyyMHBIi ¢ a5ekTponpuBoaoM: Ha3sHaueHue: co3ganue

pa3psHKeHUsI UM U30BITOYHOTO TABJICHUSI B 3aMKHYTHIX 00beMax,

OTIBITHI: KMIIEHUE KUJIKOCTH MPU OHWKEHHOM JaBJIEHUH, BHEIIHEE U

BHYTpPEHHEE JIaBJIEHUE U JIp.

Tapenka BakyymHas: HazHaueHue: 1eMOHCTpalus ONBITOB B 3aMKHYTOM

o0beMe C pa3peKeHHBIM BO3IYXOM,

HaumenoBanue
o0opynoBaHust

KpaTkue npumMepHble TEXHHYECKHE XaPAKTEPHCTHKH

KosimuecTBo eNMHUL JJISA
00meo0dpa3oBaTebHbBIX
OpraHu3aumii, He
SIBJISTIOIMXCS

MaJOKOMILUIEKTHBIMH, €.

H3M.

KosmuecTBO eTMHUL JJISA
001e00pa3oBaTebHbIX
OpraHu3aNuii, ABJISIONINXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.




OCHOBAaHME C KpaHOM, KOJIOKOJI M3 TOJICTOTO CTEKJIa, pEe3UHOBas
IIPOKJIAJIKA, JIEKTPUUECKUN 3BOHOK: HAIIMUUE

Benepko Apxumena: Ha3znauenue: neMoHCTpalusi J€HCTBUS KUIKOCTH
Ha TOTPY>KEHHOE B HEE TEJIO U U3MEPEHHUE BEIMUYMHBI BHITAIKUBAIOLICH
CHJIBI, BEICpPKO, TENO IWIMHAPUYECKOH (OPMBI, TNPYKUHHBIH
JMHAMOMETp: HaJIM4Ke

OrauBo Bo3aymHoe: Ha3HaueHue: neMOHCTpalusi BOCIUIAMEHEHUs
roproueld CMecH Ipu ee ObICTPOM CKaTHUU, TOJICTOCTEHHBIN LIUIUHID,
MOpUIEHh HA METAJUIMYECKOM IITOKE C PYKOSTKOHM, MOJCTaBKa JUIs
LWIMHJpA: HATMYKUe

[Tpubop st IeMoHCTpaIiK 1aBIeHUs B )kuakocTH: Ha3zHaueHue:
JIEMOHCTpALUs U3MEHEHUS JaBJICHUsI ¢ TIIyOUHOU MOTrpy:KeHHUs, JaTYUK
JaBJICHUS, KPOHILTEHH JIJIsl KPETJICHUSI Ha CTEHKE COCya: HaTn4ne
[Tpubop ans nemoHcTpanuu arMochepHoro aaBieHus: (Maraedyprekue
nonymapusi): Ha3zHadenwe: JeMOHCTpauus CHIIBI  aTMOC(epHOro
JABJICHUA, JIBAa PA3beMHBIX METATUYECKUX MOIYyIIapus C MPOYHBIMU
pyYKaMHd M XOpOILIO MPUIUTM(OBAHHBIMU KpasiMH, HUIIIENb C KPaHOM:
HaJIM4ue, CO34aBacMO€ BHYTPH LIapOB BaKyyMMETPHUECKOE JaBJICHUE:
HE MEHeEe

0,05 MlIla,

MaKkcHMaJbHOE pa3pbiBatoliee ycunue: He MeHee 90 H

HaGop Ten paBHoro oObema: HasHaueHue: pans ompeneneHuss M
CPaBHEHHs TEIUIOEMKOCTM W  IUIOTHOCTU  PAa3JMYHBIX TBEPHBIX
MaTEpUaJIOB, IWIMHIPBI U3 Pa3IN4YHBIX MaTE€pUaJIOB: HE MEHEee 3 IIT.,
KPIOUKH JUIs [TO/IBEIIMBAHNUS WIMHIPOB: HAIMUUE

Habop Ten paBHoii Macchl: Haznauenue: uist onpeie’eHust 1 CpaBHEHUIO
IJIOTHOCTHU Pa3IMYHBIX MaTepHAaJIOB,




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

MUJIIMHAPBI U3 pa3JIMYHBIX MAaTCPHUAJIOB: HC MCHCC 3 IT., KPFOYKHU

JJIg MOABCIIMBAHWA MUWIMHAPOB: HAJIMIUC

Cocynpl coobmarommecs: Haznauenue: jeMoHCTpanus 0JMHAKOBOTO
YPOBHSI OTHOPOJTHOM KHUIKOCTH B COOOMIAIONINXCS MEKIY COO0
cocyax pa3sHor (hOpMBI, COOOIIAIOIINECS CTCKIISTHHBIE TPYOKH pa3HOI
¢dbopmbI: He MeHee 3 1IT., TOACTAaBKA: HAIMYHE

TpyOka HeroToHa: Ha3zHaueHue: 1eMOHCTpaIust 0JHOBPEMEHHOCTH
MaaCHUA pa3jIMIHbIX TCJI B Pa3pCKCHHOM BO3AYXC,

(GYHKIUS TIOJKITIOYCHHS K BAKYYMHOMY HAacocCy:

Hajuuue, 1auHa Tpyoku: He MeHee 80 cM., pe3UHOBBIE

POOKH, HUMIIETh: HATMYKE, KOJIMYECTBO TEJN B TPyOKe:

HE MeHee 3 IIT.

[Tap ITackans: HaznaueHue: neMOHCTpanus nepenadyd mpou3BOJIUMOrO
Ha >KUJIKOCTH JIaBJICHUSI B 3aMKHYTOM COCYJIe, IEMOHCTpAIHs MOogbeMa
KHUIOKOCTHU IIOJ I[CﬁCTBI/ICM aTMOC(i)epHOFO JaBJICHUS, MeTaJNIMYeCKUI

HWIMHJIP C OIPaBaMH, OPIIEHb CO IITOKOM, MOJIbIH
METAJIMYECKHH 11ap ¢ OTBEPCTUSIMU: HAJINYHE,
JUIMHA HWIMHIpPA: HEe MeHee 22 cM, TuaMeTp

iapa: He MeHee 8 cM

[ITap ¢ xombuom: Ha3zHaueHwme: neMOHCTpanus pacUIMPEHHs] TBEPAOTO
TeJa MPpY HarpeBaHWHM, IITATHB, METAJUTMYECKOE KOJIBIO ¢ My(TOH, map
C LIEMOYKOHN: HAJM4YMe, JJIMHA LENOo4YKu: He MeHee 80 MM, auamerp

mapa: He MeHee 25 MM

[umuHapsl CBUHIIOBBIE CO cTpyroM: HazHaueHue: neMoHcTpanus
B3aUMHOTO MPUTSKEHUS MEK1Yy aTOMaMH TBEPIBIX TEJl,
KOJINYECTBO OJIMHAKOBBIX IIUJIMHJIPOB: HE MEHEE 2 IIIT.,

MaTepHuall MWIMHAPOB: CTaIb U CBUHEL, KPIOUKH JIJIA
MOJIBEIIIMBAHUS: HAJTMYHUE,




HaumenoBanue
o0opynoBaHust

Kparkune npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo exunun nist
001meo0pa3oBaTeIbHbBIX
OpraHu3aumi, He
SIBJISTIOIIMX CST
MaJIOKOMIUIEKTHBIMH, €.
U3M.

KoJinuecTBo exuHun st
0011e00pa3oBaTebHbBIX
OpraHU3aNuii, ABJISIONIUXCS
MAaJIOKOMILTEKTHBIMH, €]1.
U3M.




CTpYT, HampapJsioas Tpyoka: HaTu4ue

[Tpudop Jlenua: Haznauenue: nmns  uccienoBaHus
3aBHCUMOCTH HAINPaBJICHUS HWHIYKIIMOHHOTO TOKa OT
XapakTepa  M3MEHEHUsS MarHUTHOTO MOTOKa,

CTOMKA C KOPOMBICIIOM: HaJTM4HE,

KOJIMYECTBO aJIFOMUHHUEBBIX KOJIEIl: He MeHee 2 IIT.,

IIpOpe3b B OJTHOM U3 KOJIEI[: HATNYHe

Maruur yrooOpasHbIit JEMOHCTpalMOHHBIH: Ha3zHauenue:

JEMOHCTPAIIHS CBOMCTB MOCTOSHHBIX MAarHUTOB, TUIT MarHUTA!

HaMarHMYeHHBIA OPYCOK, KOJIMUYECTBO 1IBETOB MAarHUTA: HE MEHee 2,

0003HAYCHHE TTOJIFOCOB MarHUTa: HAIMYIHE

Marautr  mojocoBOW  JAeMOHCTpalMOHHBIA  (mapa): Hasnauenwe:

JEMOHCTPAIIHS CBOMCTB MOCTOSHHBIX MAarHUTOB, TUIT MarHUTA!

HaMarHMYeHHBIH OPYCOK MPSIMOJIMHEHHON (OPMBI,

KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2, 0003HaueHue

MOJIFOCOB MarHuTa: HAJIMIMe

Crtpenku MarHuTHbIE Ha mTaTuBax: HasHauenue: neMoHcTparus

B3aUMOJICHCTBUSA MTOJIFOCOB MarHuTOB,  OpPHEHTAIllUU
MarHuTa B MarHUTHOM T10JIe, HAMarHu4eHHas CTpeJKa:

HaJu4ue, KOJIMYECTBO I[BETOB MarHUTa: HE MEHeEe 2,

MOACTAaBKa: HAJIMYUE

HaGop nemoncTpanuonHsiil "OnekrpocTaTika’ (3JIEKTPOCKOMbI (2 1IT.),

cynTtaH (2 1mIT.), Majgoyka CTEKJISTHHAsA, MaJloyka 300HUTOBAsA, IITATUBBI

n3onupyromue (2 1miT.)

Mamna  snektpodopHass ~ WM BBICOKOBOJIBTHBIA ~ HCTOYHUK:

Haznavenwue: 1is momydeHus dIEKTPUIECKOTO 3apsi/ia BEICOKOTO

MOTEHIMala U MOJYyYeHUs UCKPOBOIO pa3psa, TUCKU

Ha CTOMKax: HaJIu4ue,




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KoanuecTBo euHUI IS0
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SIBJISIFOLLMXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

KOJIMYECTBO JIEHIEHCKUX OaHOK: HE McHee 2,

ITOJICTaBKa: HAIMYHE

Kommnekt npoBoaos: lnuna: He menee 500 mm - 4 it , 250 Mm - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: JIS MOJAKIIOYEHUS JTEMOHCTPAIMOHHbBIX
npuOopoB u OOOpYIOBaHUS K HUCTOYHUKY TOKa, s COOpKH
AJICKTPUYCCKUX IICTIeH, BKJIIOYas 3JeMeHThl 3 paboTel "[locTosHHBII
AJIEKTPUYECKUM TOK"




[IItaTuB 1abOpaTOPHBII C

JIEPKATENSIMU BEChI AJICKTPOHHBIE

MEH3YypKa, rpeaen usmepenus 250 mi

nunamometp 1H nunamomerp SH mununaap craibHoM, 25 cM3 muiMHIp
QTIOMUHUEBBIA 25 cM3 UMIUHAP altOMUHUEBBIA 34 cM3 LUIUHID
MJIACTUKOBBIA 56 cMm3 (st u3mepeHusi cwibl Apxumena) npyxuna 40
H/m npyxwuna 10 H/m rpy3st mo 100 r (6 mr.) rpy3 HaOOpHBII
ycTaHaBiauMBaeT wmaccy ¢ marom 10 © MepHas JieHTa, JIMHEHKa,
TPAHCIIOPTHUP OPYCOK C KPIOYKOM U HUTHIO HAMPAaBIAIONIAS JUTHHOW HE

OGopynoBanue it | menee 500 mm. JlomwkHBI OBITH OOecrieueHbl pa3Hble KOd(PPHUIUEHTHI
mabopaToOpHBIX paboT U | TpeHUs Opycka IO HANPaBISIONICH CEKYHIOMEp JJICKTPOHHBIA C
4.2. | yYCHUYECKMX OIBITOB | JATYMKOM HAIPABIAMOLIAs CO MIKAJIOH 8 1T, 4 TIT.
(Ha 6a3e KOMIDICKTOB OpYCOK IEpeBSIHHBI C IyCKOBBIM MAarHMUTOM HUTSHOM MAasTHUK C
s OI'D) I'Py30M C IIYCKOBBIM MarHuTOM M C BO3MOXXHOCTBIO U3MEHCHUS JJINHBI
HUTH pblyar
KoanyecTBo exuuu s
KoanyecTBo eqmuun ais
00111e00pa3oBaTeILHBIX
N 001meo0pa3oBaTebHbIX
HaumeHoBanue OpraHH3aIMmii, He o
Ne KpaTkue npumMepHbIe TEXHHYECKHE XapAKTePHCTHKH OpraHu3aluy, siBJISIOIIUXCS
000py10BaHUsI SIBJISIIOLLMXCS

MAJOKOMIIVICKTHBIMH, €.

HU3M.

MAJOKOMIIVICKTHBIMH, €.
HU3M.




ONOK TOJBMXXKHBIM OJIOK HEMOABIKHBIA  KaJIOPUMETP TEPMOMET
UCTOYHHUK NHUTAHUS TOCTOSHHOTO TOKAa (BBIIPSMHUTENIb C BBIXOIHBIM
HanpsbkeHneM 36-42 B wunu OatapeiiHblii OJOK € BO3MOXKHOCTBIO
PETYIUPOBKU BBIXOJHOTO HANpPSIKEHUS BOJBTMETP JABYXIPEAenbHbIN (3
B, 6B) amnepmerp asyxmnpenenssii (0,6A, 3A) pesucrop 4,7 Om
pesuctop 5,7 Om nammnouka (4,8 B, 0,5 A) mepeMeHHBIH pe3UCTOP
(peoctat) 1o 10 OM coeauHUTENBHBIE TTPOBOAA, 20 MIT. KIHOY

Ha0Oop MPOBOJIOYHBIX PE3UCTOPOB plS cobuparomas

nuH3a, oxycHoe paccTossHue 100 MM cobuparomas

nuH3a, GOoKycHOe paccTossiHue SOMM paccenBaromas

nmuH3a, POKYCHOE PaCCTOSIHUE -75MM 3KpaH

ONTHYECKas CKaMbs claiing

«Mogeinb npeameTa»

OCBETUTENb MOJYLMIMHP C IJIAHIIETOM C KPYTOBBIM

TPaHCHOPTUPOM

[TpuGop 1t M3ydeHus ra30BbIX 3aKOHOB

Kanunmsapet

Hudpaxuonnas pemerka 600 mTpuxos/Mmm

Hudpaxuonnas pemerka 300 mTpuxos/Mmm

3epkano

JlazepHas yka3ka




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KoanuecTBo euHUI IS0
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SIBJISIFOLLMXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

[Tonspoun B pamke

Ileau FOnra

Karymka moTok

biox nnonos

bsiok koHieHCaTOpOB
Kommnac

Marnur

DIEeKTpOMarHuT

Onuiku KeJae3HbIe B OaHKe

TexHoJ0rn4eckas HanpaBJIE€HHOCTb




PobGotoTexnuueckuii HaOop mpeaHa3HAueH A M3YyYEHHS OCHOB
POOOTOTEXHHKHU, JACTANCH, y3JIOB M MEXaHM3MOB, HEOOXOAUMBIX IS
CO3/1aHUsI POOOTOTEXHHUYECKUX YCTPOUCTB.

HaGop mnpexacraBnser co00il KOMIUIEKT CTPYKTYPHBIX 3JE€MEHTOB,
COCIMHUTENBHBIX DJIEMEHTOB M 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Bonser cobupare (M NpOrpaMMHpOBAaTh COOMpaeMble
MOJICTIH ), M3 AJIEMEHTOB, BXOJSIINX B €r0 COCTAB, MOJICIH MEXaTPOHHBIX
U pOOOTOTEXHMYECKUX  YCTPOWCTB €  aBTOMAaTH3MPOBAaHHBIM

OO6pazoBaTenbHbII 9
YIpaBJICHUEM, B TOM YHUCJIE HA KOJIECHOM XOJy, a TaKK€ KOHCTPYKIIUH,
KOHCTPYKTOP AT | ocHOBaHHBIX HA MCIIONB30BAHMH Ilepead (B TOM YHCIE YEPBSUYHBIX H
1. | mpakTMKM  GJNOYHOTO | 3yGuaTpix), a TAKKE PHIUATOB. 1 . 1 .
HPpOrpaMMUPOBAHUA  C | cpeToaMOAHBIN MaTPUYHBIM  JUCIUIEH c oenoi
KOMIUICKTOM NaTiUKOB MOJICBETKOM Ha KOHTPOJLIEPE
KomnyecTBOo mopTOB BBOJa/BBIBOIA HA KOHTPOJUIEPE HE MEHee 6
KonnuecTBo kHOIIOK HE MeHee 4
OO0111€e€e KOJIMYECTBO JIIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:
1) MPOrpaMMHUPYEMBIH OJIOK yIpaBlIeHUs, KOTOPBIH MOXKET paboTaTh
ABTOHOMHO U B IIOTOKOBOM PEKHME;
2) CEPBOMOTOPBI
3) JIATYUK CUJIIBI
KoanyecTBO eAMHUI 1151 O L ppp———
0011e00pa3oBaTebHbIX
N 001e00pa3oBaTebHbIX
HaumeHoBaHue OpraHusalnvu, He o~
No KpaTKue NMPUMEPHDbLIE TEXHUYECKHUE XaAPAKTEPUCTUKH OpraHusanvu, siBJsIIOIIUXCH
o0opynoBaHust SIBJISTIO LM XCSI

MaJIOKOMIIJICKTHBIMHU, €/]1.

H3M.

MaJOKOMIUICEKTHBIMH, €/1.
H3M.




4) JATYUK PACCTOSHUSA

5) JIATYUK 1[BETA
6) aKKyMYJIATOpHas O6arapes
7) [TnacTuKOBBIE CTPYKTYPHBIC AJIEMEHTHI, BKITOYast

nepdoprupoBaHHBIE 3JIEMEHTHI: OAJIKH, KYOUKH, OCH U BaJIbl,
COEMHUTEIIbHBIE 3JIEMEHTHI K OCSM, IIECTEPHU, IIPEIHA3HAYCHHBIE AJIs
CO3JIaHMsI YEPBAYHBIX U 3yOUaThIX Mepeiad, COSAUHUTENbHBIC U
KpEMEKHbIE 3JIEMEHTHI;
7) [Iporpammuoe obecrieyeHue, UCIIOJIb3yEMOE

JUIS IPOTPAaMMUPOBAHUS COOMPAEMBIX POOOTOTEXHUUYECKUX
MOJEJIEH U YCTPOMCTB, JOCTYITHO JJI CKauMBaHuUs U3 ceTh MHTepHeT

OO6pazoBaTenbHbII
Ha0Op 1O MEXaHUKE,
MEXaTPOHHUKE H
pPOOOTOTEXHUKE

KommuiekT asst u3ydeHust OCHOB JIEKTPOHUKHU U poboToTexHUkH Habop
JOJDKEH OBITh IpeJHa3HA4YeH AJs NPOBEIACHUS YUYEOHBIX 3aHSATHH 110
JJIEKTPOHUKE ¥ CXEMOTEXHHUKE C [eJbl0 H3ydeHHs Hamboiee
pacrnpoCcTpaHeHHOMN 3JIEMEHTHOMN 0a3bl, MIPUMEHSEMON TS
WH)KCHEPHOTEXHUYECKOTO  TBOPYECTBA YYalIMXCS H  pa3paboTKu
yueOHBIX Mojenel po6oroB. Habop momkeH MO3BOJATH yyalluMcs Ha
IMPAKTUKE OCBOUTH OCHOBHBIC TEXHOJIOTUHN IIPOCKTUPOBAHUA
pOOOTOTEXHUUYECKUX KOMIUIEKCOB Ha MpuUMepe Y4eOHbIX MoJelnei
pO60TOB, a TaKXXC U3YUUTb OCHOBHLIC TCXHUYCCKUEC PCIUICHUA B o0JacTu
KI/I6€pH€TI/I‘-ICCKI/IX " BCTPAHMBACMBIX CUCTECM.

B coctaB KkoMmIUleKTa [JOJDKEH BXOAWUTh HA00p KOHCTPYKTHUBHBIX
3JIEMEHTOB AJIsi COOPKM MakeTa MaHUIYJISALMOHHOTO po00Ta, KOMIUIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB i COOpKM MakeTa
MOOHIJIBHOTO poOOTa U T.II.

B cocraB koMIuiekTa BXOIUT HAOOp AJEKTPOHHBIX KOMIIOHEHTOB JJIS
U3YYEHHUsS] OCHOB DJIEKTPOHUKH M CXEMOTEXHHMKH, a TaKK€ KOMILJIEKT
OPUBOJAOB U  JAaTYUKOB  PaA3IMYHOrO THUMA IS pa3pabOTKU
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KOMITIIEKTa JOKHO BXOJIUTH: MOTOPHI C SHKOJIEPOM - HE

1 mr.

1 .




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

MeHee 2IUT, CEpBONPHUBOJ OOJBIION - HE MeHee 41T, CEepBOIPUBOL
MaJblii - He MeHee 21T, MH(paKpacHbId MaTYUK - HE MEHee 31T,
yIABTPa3BYKOBOM JaT4YMK - HE MEHee 31T, AaTYUK TEeMIIepaTypbl - HE
MeHee lmIT, JaTyMK OCBEIIEHHOCTH - HE MeHee lmr, Habop
ANEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPbI, CBETOIUO/IbI
pa3IMYHOTO HOMHHAJA), KOMIUIEKT  IPOBOJOB Uil OecraeyHoro
[POTOTUNIMPOBAHMS,  IUIaTa  OecraeyHoro  MPOTOTUIMPOBAHUS,
AKKyMYJISITOP U 3apsIHOE YCTPOUCTBO, .

B coctaB komIIekTa 10JIKEH BXOAUTh POrPaMMUPYEMBbI KOHTpPOJLIEp,
nporpammupyemsiii B cpenie Arduino IDE nnm aHanmorudseix cBOOOAHO
pacrpocTpaHsieMbIX ~ cpenax  paspabotku.  IIporpammupyemsiit
KOHTpOJUIEp OJDKEH 001agaTh MOpTaMH JUIsl MOAKIIOYEHHS HU(POBBIX
W aHajoroBbIX ycrpoiictB, uHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth i WiFi.

B cocraB xomIuieKTa JAOKEH BXOJUTh MOJAYJb TEXHUYECKOTO 3pEHUS,
MIPEICTaBISAIONINI cO00I BBIUUCIUTENBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO siiep - HE MeHee 41T, yacTtoTa siapa He
menee 1.2 I'Tu, oobem O3V - He menee 512M6, 06beM BCTPOECHHOM
namsTu - He MeHee 8I'0), MHTErpupOBaHHOW KaMepol (MaKCHMallbHOE
paspelieHue BUAEONOTOKA, IepenaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) MU ONTHUYECKOH CUCTEMOM. Monynb
TEXHUYECKOTO 3peHMsl JIOJDKeH 00JlafjaTh  COBMECTUMOCTBIO €
pa3IMYHBIMM  NPOTPAaMMHPYEMBIMH  KOHTPOJUIEPAMU C  IIOMOIIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moaynb TEXHUYECKOTO
3peHHsl JIOJDKEH HMETh BCTPOEHHOE MpOrpaMMHOE oOecriedeHue Ha
OCHOBE OMNEPAIMOHHOW CUCTeMbl Linux, MO3BOJAOLIEE OCYLIECTBIATH
HACTPOWKY CHCTEMBbl MAIIMHHOTO OOYYEHHs MapaMeTpOB HEUPOHHBIX
cereil ans OOHApyXEHHS OOBEKTOB, ONPEAEICHUS UX IMAapaMEeTpOB H




JTanbHEHIIeH naeHTU(PUKAIIUHN.




HaumenoBanmue
o0opynoBaHust

KpaTKne NMPUMEPHBIEC TEXHUYCCKHUE XaPAKTECPUCTUKH

KoanuecTBo euHUI IS0
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SIBJISIFOLLMXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

KommuiekT nomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yU€HHUS OCHOB
pa3paboTKM MPOrpaMMHBIX W aNMapaTHBIX KOMIUIEKCOB WHKEHEPHBIX
cucteM, perieHud B chepe "MHTepHer Bemiei", a Takke pEIICHUA B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOTO WMHTEIUIEKTa U MAIIUHHOTO
oOyueHusl.

KoMnbloTepHoe o6opynoBanue




Hoyt0yxk

®dopMm-(hakTop: HOYTOYK;

Kectkas, HeoTKIIIOYaeMas KJIaBUATypa: HAIUYUE;

Pycckas packiiaika kinaBuaTypbl: HaIM4KE,

Jnaronanb skpaHa: He MeHee 15,6 q1oiMOB;

Pazpemenue sxpana: ne menee 1920x1080 nukceneit;

KonunuecTBo sinep npoueccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBas yacrtorta npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['T;
Komi-namsarts nporieccopa: He Mmenee 6 MoOaiir;

O0BeM ycTaHOBIIEHHOH OIlepaTUBHON NaMsTu: He MeHee 8 ['0aliT;
O6beM noaaepKUBaeMOM ONEepaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacipenus): He MeHee 24 ['0aiT;

O60wem Hakorurens SSD: ne menee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MEHEE 6 JacoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyIaTOpoM: He Ooinee 1,8 kr;
Buemnnit uarepdeiic USB crangapra e Huxke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnnit uarepdeiic LAN (ucnonb3oBaHMEe IEPEXOTHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hannune monyneit u untepdeiicoB (KCMob30BaHNE MEPEXOAHUKOB HE

npeaycmotpeHo): VGA, HDMI;

becnpoBoanas cBa3b Wi-Fi: Hanuume ¢ nognepxkoii crannapra IEEE

802.11n unu coBpeMeHHee;

3 miT.

2 1IT.

HaumeHoBaHue
o0opynoBaHusi

KpaTKue NPUMEPHbIC TEXHUYECCKHUE XaPAKTCPUCTUKHU

KoanvecTBo eqmuHAL 115
001eo00pa3oBaTebHbIX
OpraHu3anuii, He
SIBJISTIO LM X CSI

MaJIOKOMIIJICKTHBIMHU, €/1.

H3M.

KoanuecTBo enmHAL 115
0011e00pa3oBaTeNbHbIX
OpraHu3anuii, ABJISTIOIIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.




Web-kamepa: Hanu4ue,

Manunysnsitop "MbIb": HaTUYUE;

[IpenycranoBieHHas ONEpAMOHHAs CUCTEMa C rpauyecKum
MOJIb30BaTEILCKUM HHTEpdeiicom, obecrieunBaronias padboTy

pacrpocTpaHeHHBIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHIHA:

HaJIM4YHUC.

Tun ycrpoiictBa: MOV (pyHkunu neyatu, KONUpOBaHUS,
CKaHUPOBAHHUS);
®opmar Oymaru: He MeHee A4;

MPO®UJIBHBIN KOMILJIEKT OGOPYJIOBAHUSI

2 Moy (npurep, L{BeTHOCTB: YepHO-0EIIbIiA; 1 . 1 mT.
cKanep, Konup) TexHonorus nevaTtu: jgazepHas
MakcumanbHoe pazpenienue nedatu: He MeHee 12001200 touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
TABJINIIA No2

HaunmenoBanme
000opy10BaHust

KpaTkune npuMepHbie TeXHUUYECKHE XapaKTEPHCTHKH

KosanvecTBo eqMHuL A4
npoGuJILHOrO
KOMILIEKTa
(o0meodpa3zoBare/ibHbIE
OpraHM3aluy, He
AIBJIA 0L ECS
MAaJOKOMIJIEeKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1J1s1
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMIJIEKTHbIE
o0meo0pazoBaTebHbIE
OpPraHu3alum), e. U3M.

BA30OBAS (OBA3BATEJIBHAS YACTD)

ECTeCTBeHHOHay‘lHaH HanmpaBJI€HHOCTb




udposas maboparopus

ObecneunBaeT BHINIOIHEHUE JTAOOPATOPHBIX pabOT Ha ypoKax Mo OMOIOTHUU B
OCHOBHOI1 1IKOJIE ¥ IPOEKTHO-UCCIIEA0BATENbCKON NEATEIBHOCTH YUALIUXCS.
Kommuexramnus: becripoBoiHOM MyabTHIATUYMK IO OMOJIOTHH C 6-10
BCTPOCHHBIMU JTaTYUKAMU:

Jatuuk BnaxHocTtu ¢ quamna3zonoM udmepenus 0...100%

JlaTyuK OCBEIIEHHOCTH ¢ AMANla30HOM M3MEpEeHMs He yxe yeM oT 0 10
180000 nx

Jatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 no 14 pH

JlaTuuk Temmeparypsl ¢ 1uana3oHOM U3MEpPEHUs He yke 4eM oT -20 110
+140C

JlaTumK 37eKTpONpPOBOAUMOCTH C JUara30HaMH U3MEpeHus He yxke ueM oT 0

1. 10 OMOJIOruu 10 200 MmkCwM; ot 0 mo 2000 mxCwm; ot 0 70 20000 MKCM 3 mr. 2 MIT.
(yaeHmUecKas) JlaTuuk TeMreparypbl OKpyKarolei cpeibl ¢ IUarna3oHOM U3MEPEHUs
He yxke yeM ot -20 1o +40 Akceccyapsl:
Kabens USB coenquHUTEIIBHBII
3apsigHOE yeTpoiicTBO ¢ kabermem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO MO dKCIUTyaTaluu U poBoil 1aboparopuu
[{udpoBast BHeoOKaMepa ¢ METAIUTMUECKUM IITATUBOM, pa3pelieHne He
menee 0,3 Mnukc
[IporpammHuoe obecrieueHue
Mertonnyeckue pekomeHaanuu He meHee 30 paboT YmakoBka
KoauuecTBo CAUHUIL QJaA
NpoPHILHOTO KosmyecTBo equHun 1Js
KOMILIEKTA npoPuILHOro
Ne Hauvenonaue Kpatkue npuMepHbIe TEXHUYECKHE XaPAKTEPHCTUHKH (0bweopasoatebiiLLe ROMILTERTa
00opy1oBaHust OpraHu3aluu, He (MaJI0KOMILIEKTHBIE
ABJIAIOLIHECH o01meo0pazoBaTebHbIE
MAaJIOKOMIJIEKTHBIM), OpraHu3anuu), ea. u3M.

¢1. U3M.




Hanynaue PYCCKOA3ZBIYHOT'O caiita MOAACPIKKH, HATMYKUEC BUACOPOJIUKOB.

Hudposast maboparopust
0 XUMUHM (yueHHuYecKasi)

ObecnieunBaeT BHINIOIHEHUE TAOOPAaTOPHBIX PadOT O XMMHUHU HA YPOKAX B
OCHOBHO 1IKOJIE ¥ IPOEKTHO-UCCIIEA0BATENbCKON NEATEIBHOCTH YUALIUXCS.
Kommekrarusi:

becripoBogHON MyIBTUAATYUK 11O XUMHUH C 4-MsI BCTPOCHHBIMU TATYMKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMOIIAPHBIN) € JUaa30HOM U3MEPEHUSI HE
yxke ueM oT -100 no +900C

JlaTuuk 37eKTpONpPOBOAUMOCTH C AHAa30HaMU U3MEpeHHsl He yke ueM oT 0
10 200 MmkCwm; ot 0 1o 2000 mxCwm; ot 0 70 20000 MKCM

JlaTuuk TeMreparyphl IIATHHOBBIN C TMANa30HOM U3MEPEHHS HE Y)Ke YeM
ot -30 mo +120C

OtnenbHbIE TaTYUKU:

JlaTuyrK oNTHYECKON IIOTHOCTH 525 HM

AKkceccyapsr:

Ka6ens USB coegnHUTENBHBIIH

3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 9KCIUTyaTaluu UGpoBoil 1abopatopuu

Habop nabopatropHoii ocHacTKu

[Iporpammuoe obecnieuenue

Metoaunueckue pekoMeHaanuu He meree 40 pabot

Hanuuue pycckos3bIUHOTO caidTa moAIepK KU

Hanuuue Buaeoponmnkos.




KoanyecTBO eqMHUIL /151

npoGuILHOrO KoanyecTBO eIMHUIL 151
KOMILIEKTA npopUILHOro
Ne Haumenosante Kparkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU (0dmeodpasosateaLHLIe fromiLerTa
obopynoBanus OpraHu3amum, He (MaJIOKOMILIEKTHBIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MAaJTOKOMILIEKTHBIM), OPraHU3alMH), 1. H3M.
el U3M.

OOecneynBaeT BHIIIOJIHEHHE SKCIIEPUMEHTOB 110 TeMaM Kypca hU3UKH.

Kommiexramnus:

becripoBogHON MyIBTUAATYUK 11O PU3UKE C 6-F0 BCTPOCHHBIMH JTaTYUKAMHU:

HudpoBoit gaTunk TeMnepaTypsl ¢ JUANa30HOM U3MEPEHUSI HE YK€ UeM OT

20 o 120C

[{udposoii gaTunk aOCOTOTHOTO JABICHUS C AUANIA30HOM U3MEPEHUS HE

yxke ueM oT 0 7o 500 klla

JlaTurKk MarHUTHOTO MOJIS ¢ AUANa30HOM U3MEpPEHUs HE yKe ueM oT -80 10

80 mTn

JlaTuuk HanpsKeHUs ¢ Auana3oHaMy U3MEPEHUs He YXkKe ueM oT -2 10 +2B ;

oT -5 g0 +5B; ot -10 go +10B; ot -15 no +15B

Iudposas nadoparopus | JaTIHK TOKa HE yxKe 4eM OT -1 0 +1A
3. 10 (pu3MKe JlaTurk akcenepoMeTp ¢ moKa3aTessiIMU He MeHee ueM: +2 g; +4 g; 8 g 3 . 2 IIT.

(yueHunueckas)

OTnenbHbIE yCTPOHCTBA:

USB ocuunmnnorpad He meHee 2 kaHana, +/-100B
AKkceccyapsl:

Kabens USB coenunuTenbHbIN

3apsiiHOoe ycTpoiicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHcTpyKTOp 7151 TPOBECHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO 3KCIUTyaTalluu UG poBoil 1abopatopuu
[Iporpammuoe obecrnieueHue

Metoauueckue pekomenaanuu (40 padbor)
Hanuune pycckos3I9YHOTO caifTa MmoAIepKKI
Hanuune Buaeoponnukos.

KoMmnsrorepHoe o0opynoBanme




4, HoytOyxk 3 T 2 IIT.
dopm-akTop: HOYTOYK;
KosnuecTBo equHuL 1JIst
NpopHILHOIrO KosmyecTBO equHuL 1J1s1
KOMILIEKTA npopuILHOro
HaumeHnoBanue (oOureodpa3zoBaTebHbIE KOMILTIEKTa
Ne KpaTkue npumMepHbIe TeXHUYECKHE XapaKTePUCTUKH
o0opyaoBaHus OpraHu3anmu, He (MaJIOKOMIJIEKTHBIE

SIBJISIIOIHECS
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

o0meo0pazoBaTebHbIE
OpraHu3auuu), el. u3M.




Kecrtkas, HeoTKIIOYaeMas KJIaBUaTypa: HaJIu4ue;

Pycckas packiiagka KiaBuaTypbl: HAIMYKE;

Juaronanp skpaHa: He MeHee 15,6 TrolMOB;

Pazpemenue sxpana: He menee 1920x1080 nukceneit;

KonuuecTBo sinep npoueccopa: He MeHee 4;

KomnnuecTBo moTOKOB: HE MeHee §&;

bazoBas takToBas yacrora npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBAas 4acToTa mpoieccopa: He menee 2,5 ',
Kam-mamsite mpomeccopa: He MmeHee 6 MOaiiT;

O0beM ycTaHOBIIEHHOM ollepaTuBHON namsTu: He MeHee § ['6aiiT; O0bem
MOJJICP>KUBAEMOM ONEPaTUBHOM MaMsTH (1711 BO3MOKHOCTH
pacmpenus): He MeHee 24 1'0aiT;

O0wem Hakonutens SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsTOpoM: He Oonee 1,8 kr;
Buemnuit untepdeiic USB crannapra He Hinke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit unrepdeiic LAN (ncnonb3oBaHNe NEPEXOIHUKOB HE
IIPEyCMOTPEHO): HAJINYMKE;

Hannune mopmyneit u uHTepgeicoB (MCHOIb30BAHUE IEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becnpoBoanas cBsa3p Wi-Fi: nannuue ¢ noanepxkoii crangapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanmnuue;

Manunynsatop "Msllb": HaNU4KE;

[IpenycranoBieHHas ONIEPAIIMIOHHAS CHCTEMA C TpaduIECKUM
M0JIb30BaTENbCKUM HHTEpGelicoM, oOecnieunBaroliast paboTy
pacnpocTpaHEHHBIX 00Pa30BaTENbHBIX U OOIECUCTEMHBIX MTPUIIOKEHUM:




KoauuecTBo CAUMHUI NJH
npopuILHOrO KoanmuecTBO eAMHAL 1151
KOMILIEKTA NnpoGUILHOrO
HanmeHoBanue (o01meoOpa3oBaTebHbIE KOMILJIEKTA
Ne Kparkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU
00opynoBaHuA OpraHu3alnum, He (MaJIOKOMILIEKTHbIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHH3aINN), . H3M.
€. U3M.
HaJIN4ue.
Tun yctpoiictBa: MOV (pyHKIMH 11e4aTH, KOMUPOBAHUS, CKAHUPOBAHUS );
®opmar Oymaru: He MmeHee A4;
5 M®YV (npuntep, ckanep, | LIBeTHOCTH: YepHO-O€bIii; 1 1
. IIT. IT.
KOIIUD) TexHosorus nevatu: gazepHas
MakcumanbsHoe paspemenue rneyatu: He meHee 1200x1200 touexk;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

JOINOJIHUTEJIBHOE OBOPYJOBAHHUE

ECTeCTBeHHOHay‘lHaH HanpaBJI€HHOCTD




Hudposas madoparopus

ObecneunBaeT BHINIOIHEHUE JTAOOPATOPHBIX pabOT Ha ypoKax Mo OMOIOTHUU B
OCHOBHOI1 1IKOJIE ¥ IPOEKTHO-UCCIIEA0BATENbCKON NEATEIBHOCTH YUALIUXCS.
Kommuexramnus: becripoBoiHOM MyabTHIATUYMK IO OMOJIOTHH C 6-10
BCTPOCHHBIMU JATYHKAMH:

Jatuuk BnaxHocTu ¢ quamnazonoM uzmepenus 0...100%

JlaTyuK OCBEIIEHHOCTH ¢ AMANla30HOM M3MEpEeHMs He yxe yeM oT 0 10
180000 nx

Jatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 no 14 pH

JlaTuuk Temmeparypsl ¢ 1uana3oHOM U3MEpPEHUs He yke 4eM oT -20 110

1. 110 OMOJIOTUHr +140C 1 1. 1 1.
(yuermeckas) JlaT4uK 31eKTpONnpoOBOAUMOCTH € AUANa30HAMU U3MEPEHHs HE yxe yeM oT ()
10 200 MmkCwM; ot 0 mo 2000 mxCwm; ot 0 70 20000 MKCM
JlaTyuk TeMIiepatypbl OKPYKarOUIEH CPeabl C IMana30HOM U3MEPEHUS
He yxe yeM ot -20 1o +40 Akceccyapsr:
Kabens USB coennHuTEIBHBIN
3apsHoe ycTpoiicTBo ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO MO dKCIUTyaTaluu U poBoil 1aboparopuu
KoanyecTBo exmHuI A5
npoGuJILHOrO KosmyecTBO equHuI 1151
KOMILIEKTA npoGUILHOrO
HaumenoBanue (o0meoOpa3zoBaTe/bHbIE KOMILJIEKTA
Ne Kpatkue npuMepHble TEXHUYECKHE XapPaAKTePHCTUKH
000pynOBaHUA OpraHu3anuu, He (MaJIOKOMILIEKTHBIE
SIBJISIOLIHECS o01eodpa3oBaTebHbIe
MaJIOKOMILJIEKTHBIM), opraHu3anum), ei. u3M.
e1. U3M.

Hudposas BugeokaMepa ¢ METALTHYECKUM IITATHBOM, Pa3pelIeHHe He
Menee 0,3 Mnukce

[Iporpammuoe obecnieueHue

Mertonnyeckue pekomeHaanuu He meree 30 paboT

YnakoBka

Hanndaune pyccKosS3bI9HOTO caifTa MOAAEPKKH, HATUYUE BUACOPOTHKOB.




Hudposas madoparopus

ObecnieunBaeT BHINIOIHEHUE TAOOPAaTOPHBIX PadOT MO XMMHUHU HA YPOKAX B

OCHOBHOM MIKOJIC U HpOCKTHO'I/ICCHG,I[OBaTeJIBCKOﬁ ACATCIIbHOCTH YUalllUXCs.

Kommekrarusi:

becnipoBoAHON MyIbTUAATYHUK IO XUMUU € 4-MsI BCTPOCHHBIMU JATYMKAMU
Hatuuk pH ¢ nnanazonom uzmepenus He yxe yeM ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEPMONAPHBII) ¢ AUAa30HOM U3MEPEHHUS
He yxe ueM ot -100 no +900C

JlaT4uK 31eKTPONpOBOAUMOCTH € AUANa30HAMU U3MEPEHHUS HE yxe yeM oT ()
10 200 MmkCwm; ot 0 1o 2000 mxCwm; ot 0 70 20000 MKCM

JlaTuuk TemiiepaTyphl INIATUHOBBIN C AMANa30HOM U3MEPEHUS HE yKE YeEM
ot -30 mo +120C

2. . 1 mr. 1 mr.
10 XUMHH (YUCHHYECKasN ) OtaenbHBIC JATIHKA:

JlaTunk onTHYECKOM INIOTHOCTH 525 HM

Akceccyapsl:

Kabenr USB coenquHUTEIIBHBII

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO MO dKCIUTyaTaluu U poBoil 1aboparopuu

Ha6op nabopatopHoii ocHacTKU

[TporpammMHoe oOecrieueHue

Metoauueckue pekomenaanuu He menee 40 padot

Hannune pycCKosI3bIYHOTO caiiTa MOAIEPKKU

KoaunuecTrBo CAMHUI QJasA
npoduiabHoro KoumyecTBo equHun 1Js
KOMILIEKTA npoGUILHOrO
HaumeHnoBanue (o0meoOpa3zoBaTe/ibHbIE KOMILJIEKTA
Ne Kpatkue npuMepHbIe TEXHHYECKHE XaPAKTEPHCTUKH
00opynoBaHusA OpraHu3amnuu, He (MaJI0KOMILIEKTHBIE
ABJIAIOLIHECH o01eodpa3oBaTebHbIe
MaJIOKOMILJIEKTHBIM), OpraHu3anmm), ea. u3M.
€. U3M.

Hanuuue BUACOPOJIUKOB.




udposast maboparopus
1o pu3HKe
(yueHuueckas)

OO6ecrnieunBaeT BBINOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommekrarusi:

becripoBogHON MyIbTUAATYUK 11O PU3UKE C 6-F0 BCTPOCHHBIMH JJaTYUKAMHU:
Hudposoii qaTynk TeMnepaTypsl C JUANa30HOM U3MEPEHUS HE yXKE YeM OT
20 no 120C

Hudposoii naTynk aOCOIIOTHOTO NABJICHHUS C TUATa30HOM U3MEPEHUS HE
yxke yem oT 0 1o 500 klla

JlaTunk MarHUTHOTO MOJISl C IMANa30HOM U3MepeHus He yxe yeM oT -80 1o
80 mTn

JlaTuuk HanpspKeHUs ¢ AMana3oHaMu U3MEpEeHMsl He yxke ueM oT -2 110 +2B ;
ot -5 1o +5B; ot -10 1o +10B; ot -15 o +15B

JaTuuk Toka He yxke yeM oT -1 g0 +1A

JlaTuuk akcenepoMeTp ¢ oka3aTessiMU He MeHee ueM: +2 g; +4 g; +8 g
OTtaenpHbIE yCTPOMCTBA:

USB ocmmtorpad He MeHee 2 kaHania, +/-100B

Akceccyapsl:

Ka6ens USB coegMHUTENBHBIIH

3apsigHOe yeTpoiicTBO ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TPOBEICHUS SKCIIEPUMEHTOB

Kpartkoe pykoBoaCTBO 10 3KCIUTyaTaluu nudpoBoii sadbopatopun
[TporpammMHoe oOecrieueHue

Metoauueckue pekomenaanuu (40 padbor)

Hanuune pyccKos3bIYHOTO caiiTa moJaepiKKH

Hanvuue BUIeopOoanKoB.

1 mT.

1 mT.

Hudposast maboparopust
1o (U3HOJIOTUH

ObecnieunBaeT NPOBEACHNUE UCCIEOBAHMS 110 QYHKIIMOHUPOBAHUIO
YyeaoBeuecKoro oprannsma. Komruiekranus: becipoBogHOM MyJIbTHAATYHK

1 mrr.

1 mrr.




KoanyecTBO eqMHUIL /151

npoGuILHOrO KoanyecTBO eIMHUIL 151
KOMILJIEKTa NnpoGUJILHOIO
Ne Hanwmeroparme Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEPHCTUKH (06uicoGpasopaTebiLIe ROMILIelTa
000py10BaHuUs OpraHM3alMu, He (MaJIOKOMILJIEKTHbIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3anum), ei. u3M.
€. U3M.
(MpodWIBHBIN YpOBEHBb) | MO (U3HOJIOTHH C 5-10 BCTPOCHHBIMH JTaTYMKaMU: JlaTurK apTepHaIbHOTO
nasnenus (0...250 mm pr. CT.)
Jlatymk mynbca ¢ quana3zoHoM u3mMepeHus He yxe dem ot 30 o 200 ya/mMun
JlaTuuk TeMIiepaTyphbl Tena ¢ AMAna30HOM U3MEpPEHUs HE yXKe 4eM oT +25 110
+40C
JlaTuuk 4acTOTHI JbIXaHUS C JUANa30HOM U3MepeHUsl He yke ueM oT 0 10
100 oukII0B/MUH
JlaTuuk yckopeHus ¢ nokasarensiMu £2 g; +4 g; +8 g OraenbHble
YCTpOMCTBA:
Hatuuk OKI' ¢ quanaszonom usmepenus He yxe ueM oT -300 1o +300 MB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 1o 14 pH
JaTuuk cuiaoMmep ¢ AMana3oHOM U3MepeHus He yxe ueM oT -40 1o 40
H JlaTurk OCBEIIEHHOCTH C IMANla30HOM U3MEpPEHUs He yxke yeM oT 0
10 180000 nx Akceccyapsl:
Kabenr USB coennuuTenbHbIN
3apsiiHOoe ycTpoiicTBO ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KoHcTpykTop 11 mpoBeieHUs SIKCIEPUMEHTOB
KpaTkoe pykoBOACTBO 10 3KCIITyaTaluu uQpoBoit 1abopaTopuu
[Iporpammuoe obecnieueHue
Metoaunueckue pekoMeHaanuu He Mmeree 20 paboT
Hanunune pycckosi3pIYHOTO caiiTa NOoAAEPKKH
Hanuune Buneoponukos.
OOGecneynBaeT MPoOBEACHUE YICOHOTO IKOJIOTHUYECKOTO MOHUTOPHHTA
Hudposast 1ad0paTtopust | yacTpyMeHTATLHBIMU MeTOAaMH. Habop mpuMeHseTcs py U3ydeHHH 1 wr 1 wr

I10 3KOJIOT'MH

HKOJIOTHH, OMOJIOTUH, XUMUH, Teorpaduu U MPUPOIOBEACHHUS, a TAKXKe IS




HHIUBHUAYAJIbHBIX UCCICIOBAHUA U HpOCKTHOfI JACATCIIBHOCTH IIKOJIBHUKOB.

HauMmenoBanme
o0opynoBaHust

Kpatkune npuMepHbie TeXHHYECKHE XapaKTEPHCTHKH

KonmyecTBo exmHAI 115
npopuILHOrO
KOMILIEKTa
(o0meoOpa3zoBaTe/bHbIE
OpraHM3anuy, He
SIBJISIIOLIMECS]
MaJIOKOMILJIEKTHBIM),
eI. U3M.

KoanuecTBo exuHuL Aas
NnpoGUJILHOIO
KOMILIEKTa
(MaJIOKOMIJIEKTHbIE
00meo0pa3oBaTebHbIE
OpraHu3anmm), eJ. u3M.




Kommiekranus: becipoBogHOM MylIbTHAATYHK 10 IKOJIOTHYECKOMY
MOHHUTOPHHTY C 8-}0 BCTPOCHHBIMH J1aTYMKAMU:

JlaT4vK HUTpPAT-UOHOB

JlaT4uK XJI0pUA-UOHOB

Jatuuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 no 14 pH
Jatuuk BnaxHocTH ¢ quanazonoM umepenus 0...100%

JlaTurK OCBELIEHHOCTH C JUAIla30HOM M3MEpPEHHUs He yxe ueM oT 0 10
180000 nx

JlaTuuk Temmeparypsl ¢ 1uana3oHOM U3MEpPEHUs He yke 4eM oT -20 110
+140C

JlaT4uK 31eKTpONnpoOBOAUMOCTH € AUANa30HAMU U3MEPEHHs HE yxe yeM oT ()
10 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTyuk TeMIiepatypbl OKPYKarOUIEH CPeabl C IMana30HOM U3MEPEHUS
He yxke yeM ot -20 1o +50C OtaenbHbIe JaTYUKU:

Jatuuk 3ByKa ¢ QyHKUIHEH UHTETPUPOBAHUS C TUAIA30HOM U3MEPEHUS
gacToT He MeHee ueM oT 50 ' go 8 kI

JlaTuuk BIIaXKHOCTH TMIOYBBI C AMAIIa30HOM U3MEpEHMs He yke 4eM oT 0 1o
50%

Hatunk kucioposa ¢ auanazonom uzmepenus ot 0 1o 100%

JlaTuyuK onTHYECKON IIOTHOCTH 525 HM

HaTtuuk ontudeckoit miotHocTH 470 HM

Jlatyuk TypOUIUMETp C Juana3oHoM u3MepeHus He yxe yem ot 0 10 200
NTU
JlaTuuk OKMCH yriepoja ¢ Iuana3zoHoOM u3MepeHus He yxke yem ot 0 no 1000

ppm
AKceccyapsr:

Ka6ens USB coeaunuTenbHblii (2 mT.)




KoanyecTBO eqMHUIL /151

npoGuILHOrO KoanyecTBO eIMHUIL 151
KOMILJIEKTa NpoPUIBLHOTrO
Ne Hauvenopanue Kparkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU (06meoGpasosatennibLe romierera
00opyaoBaHUsI OpraHu3aNuu, He (MaJIOKOMILIEKTHBIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3anum), ei. u3M.
€. U3M.

3apsiHOe yeTpoicTBO ¢ kKabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

CreprkeHb Ul 3aKpeIUIeHHs JaTYUKOB B LITAaTUBE

Kpartkoe pykoBoACTBO 110 3KCIUTyaTaluyu HudpoBoii sadbopatopun

[IporpammHuoe obecrieueHue

Mertonnyeckue pekomeHaanuuu He mesee 20 paboT

VYnakoBka

Hanunune pycckosi3pI4HOTO caifTa moAaepKKH, HAIUYUe BUAECOPOIUKOB.

Tun Mukpockomna: 6MoIorn4ecKkui

Hacanka MUKpOCKONIa: MOHOKYJISIpHAst

Ha3znauenue: nabopaTopHbIit

Metop uccnenoBaHus: CBETIOE TOJIE

Matepuan ONTHKU: ONTUYECKOE CTEKIIO

YBenuueHune MUKpockorna, kpat: 64 — 1280

Oxynsaper: WF16x

Muxkpockon uppoBoi OO6mwexTuBsl: 4x, 10x, 40xs (moaAnpyKUHEHHBbIH) 1 mr. 1 mT.

PeBonbBepHas rojoBka: Ha 3 00bEKTHBA

Tun noJCBETKU: 3epKajio UIN CBETOIUOL]
Pacmionosxenne moACBETKN: BEPXHSSI U HUKHSIS
Marepuain kopmyca: MeTal

[IpenmeTHsIii cTouk, MM: 90

HUctoynuk nuranus: 220 B/50 I'n

YUwucno Meranmkceneit: 1




B Habop BXoasT Beckl 1abopaTtopHbie nekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHasi, BOpOHKAa KOHMUYECKasl, MaJlovuKa CTEKIIsSTHHAsI, mpooupka [1X14

7. Ha6op OI'D o xumuwn (10 mtyk), ctakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn), 1 mT. 1 m.
MUATUHAP U3MEPHUTENbHBIN 2-50-2 (CTEKISHHBIN, C MPUTEPTON KPBIIIKOH),
HITaTUB JUIst TpoOUpoK Ha 10 rHé3 N, 3aKUM MPOOUPOYHBIH, IIMATENb-
KoanuecTrBo CINHUI QA
NpoPHILHOIO KoJsim4ecTBo equHNL IS
KOMILIEKTa npo¢ujILHOro
HaumeHoBaHHe (o01meoOpa3zoBaTeibHbIE KOMILTIEKTa
Ne Kparkue npuMepHble TeXHHYECKHE XaPaKTEePUCTHKHU
00opynoBaHus OpraHu3aumy, He (MaJI0KOMILIEKTHbIE

SIBJISIIOLIM ECST
MAaJIOKOMILJIEKTHBIM),
elI. U3M.

o0eo0pasoBaTe/bHbIE
OpraHM3anum), ei. u3M.

noxeuka (3 mTykn), HAbOp (PIAKOHOB ISl XpaHEHHS PACTBOPOB U PEAKTUBOB
(06wem dmakona 100 mit - 5 KOMITIIEKTOB IO 6 ITYK, 00beM (prrakona 30 mi -
10 KOMILIEKTOB 110 6 MITYK), IIJIMHAP U3MEPUTENbHBIN ¢ HocukoM 1-500 (2
HITYKH), cTakad Bbicokuil 500 mut (3 mTyku), HaOOp epiueit A MBIThS
NOCYTBI (€pII JUIst MBIThSI IPOOUPOK - 3 MITYKH, €PII ST MBIThS KOJIO - 3
HITYKH), Xanat 0enblit x/0 (2 mWTyku), nepyaTKu pe3NHOBbIE XUMUYECKUE
cTOWKHeE (2 IITYKH), OYKU 3alUTHBIE, GUIbTphl OymMaxHble (100 mTykK),
roprouee it cnuptoBok (0,33 ).

B cocTaB HabOp BXOJAT peakTHBBI: AIFOMUHUM, KeJe30, CONSHAs KUCIIOTa,
METHIIOpaHXK, (peHonTarienH, aMMHaK, IEPOKCHI BOJIOPO/Ia, HUTPAT
cepebpa u Apyrue; B o0IIeH CI0KHOCTH - 44 pa3INYHbIX BEIIECTB,
UCTIONIB3YEMBIX JUISI COCTABJICHUS! KOMITJICKTOB PEaKTUBOB IIPH MTPOBEACHUHT
9K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB I10 KypCY IIKOJIBHON XHMHUU.




Yyebnas 1abopatopus 1o

B cocraB Bxozsr:

Cencop Tun 1 He menee | mr., obecreunBaeT BO3MOKHOCTb PETUCTPAIIUN
CUTHAJIA 3JIEKTPUUECKON aKTUBHOCTH MBIIIIL (371€KTpoMuorpammsl, IMI).
Perucrpanus 10kHa OCyLIECTBISAETCS HEMHBA3UBHO, CYXUMHU 3JIEKTPOIAMHU.
B03MOXHOCTBIO KPEIJIEHUSI K pYKE U€JI0BEKa, YTO JOJLKHO J1aBaTh
BO3MOXHOCTb PETUCTPUPOBATH ANEKTPHUUECKYIO aKTUBHOCTH MBIIIIIIBI B
o0acTy, HaJ KOTOPOH pacnosaraercs kperienue. [Ipu HanpsxkeHun

8. . MBIIIIIBI TOJKHA OBITh 0OecrieueHa BO3MOKHOCTh HAOIIOIEHUS TyYHOCTH 1 . 1 .
HCHPOTCXHOIOT N curHana (t.e. npucyrcrsue OMI'), npu paccaabaeHUHN MBIIILBI - €€
OTCYTCTBHE.
Cencop Tun 2 He meHee | 1T., 00ecredrBaeT BO3MOXHOCTb PETUCTPALIUN
curnana goromierusmorpammsl (OIII7) onTuyeckum myTem, 3a cueT
M3MEHEHHUS OTPAXKEHHOI'0 OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
U3MEHSETCS TI0]] BO3/ICHCTBHEM ITyJIbCOBON BOJHBI. CEHCOp HOIKEH OBITh
o0ecrnevyeH BO3MOKHOCTBIO KPEIUIEHHUS K MTOAYIIEYKE Nablia YeJIOBEeKa.
KoanuecTBo exmHuI A5
NpoPHILHOrO KosmyecTBO equHuI 1151
KOMILIEKTA npoGUILHOrO
HaumenoBanue (o0meobpasoBaTeibHbIE KOMIUIEKTa
Ne Kpatkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTUKH
o0opynoBaHust OpraHu3aluu, He (Ma10KOMILIEKTHBIE

SIBJISIIOIMECST
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

o0meo0pazoBaTebHbIE
OpraHu3auuu), ea. u3M.




Cencop Tun 3 e menee | mr., obecreunBaeT BO3MOKHOCTb: PETUCTPAIIUN
curHana snekrTpokaparnorpamMmel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu I, II u [II oTBeneHN; TOAKITFOUEHUS FIEKTPOJOB K CEHCOPY €
MOMOIIBIO COSAMHUTENIBHBIX MPOBOAOB, 000pynoBaHHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mr. oGecriedynBaeT BO3MOKHOCTD: PETUCTPAIHN
CUTHaJIa KOKHO-ranbBaHuueckoi peakuuu (KI'P), peructpanus kotoporo
OCYILIECTBIISIETCS HAa IOCTOSIHHOM TOKE; ITOJIKJIFOUEHUS K TEIly YeIOBeKa ¢
MOMOMUIBIO CYXUX JIEKTPO/I0B, IOJKIIOYEHHE KOTOPHIX K CEHCOPY
ocyectBisiercs ¢ nomoinpto TouchProof pazbemos.

Cencop Tun 5 He meHee | WT., oOecredrBaeT BO3MOXKHOCTb: PETUCTPALIUN
CUTHAJIA BJICKTPUUYECKON aKTUBHOCTU MO3ra (331") ¢ MOMOIIBIO CyXHX
HEUHBA3UBHBIX JIEKTPOAOB; PETUCTPALIUU AIEKTPUUECKON aKTUBHOCTH
pa3HBIX A0JEW MO3ra; MOAKIYECHUS JIEKTPOAOB K CEHCOPY € IIOMOIIBIO
COEMHUTENIbHBIX MPOBOIOB, 060pynoBaHHbIX TouchProof pazsemamu;
3aKpEIJICHUS 2JIEKTPOAOB HA TIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He meHee 1 mT., oOecreunBaeT BO3MOKHOCTb: PErUCTpaluu
curHana kosuedanus rpyaHoi kierku (CeHcop AbIXaHus ); ONpeieIeHus
YaCTOTHI JABIXAHHUS.

VYerpoiicTBo 1t cOopa JaHHBIX OT CEHCOPOB U MEepeayl Ha epCOHATbHBIN
KOMIIBIOTEp 00ecTIeunBaeT BO3MOXKHOCTh cOOpa JaHHBIX OT MOJIKJIFOUEHHBIX
K HEMY CEHCOpPOB M OTIPABKY NOJy4eHHBbIX AaHHbIX Ha IIK. [TogkmroueHne
nenTpaibHoro Moy k I1K ¢ momombio USB-ka6ens. LlenTpansubrit
MOAYJIb UMEET He MeHee | mT,: ralbBaHn4ecKyro n3omsanuio ot 11K,
HenTpanpHblif MOAYNIb 00ECTIEYUBAET BO3MOYKHOCTH OJJHOBPEMEHHOIO
MOJKJIFOYEHUS BIUIOTH 10 4 ceHcopoB. Kax bl n3 Bxoa0B LleHTpanbsHOro
MOJ1yJIl UMEET rajlbBaHMYECKYIO M30JISAIHI0 (00ecieueHne MeKKaHaIbHOM
rayibBaHn4yeckoil u3ossinun). [loaxmouenue cencopos k LleHTpanbHOMY




HaumenoBaHme
000py10BaHuUs

Kpatkne npuMepHbie TeXHHUECKHE XapaKTEPHCTHKH

KoanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa
(oOureodpa3zoBaTebHbIE
OpraHu3aNuu, He
ABJISAIOLIHECS
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el. H3M.

KoanvecTBo exuHun Aas
npo¢ujILHOro
KOMILIEKTa
(MaJIOKOMIJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpraHu3anMm), eJ. u3M.

MOJ1YJIIO OCYILIECTBIISIETCS C TIOMOIIBIO CIIELIUAIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, obecnieunBaromux npaBuibHOCTh HOJKIIOYEHHS pa3beMa U
CHIDKAIOIIMX PUCK CIyYailHOro KacaHus pa3beMOB TOKOIPOBOISALINX
4yacTel, a TaKkke 00eCIeYBaAIOLINX 3aUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K IPOU3BOJIBHBIM YCTPOUCTBAM.

Monyns «KHomka» He MeHee | mT., o0ecreunBaeT BO3SMOKHOCTD: Pa3METKH
PEruCTPUPYEMBIX CUTHAJIOB U OTMEYaTh HE MEHEE 3-X pa3INuHbIX KaTerOpuH
COCTOSIHUH.

YCTpORCTBO, BXOIAIIEE B COCTAB JIAOOPATOPHH, TOJKHO 00ECIICUHBATh
BO3MO>XHOCTb PETMCTPAIlMN apTEPUATIbHOTO JaBICHHUS.

[Iporpammuoe obecrnieuenue (nanee - [10). JomkHo obecrieunBaTh
BU3YaJIU3aIUI0 U 00pabOTKY pEruCTpUPYEMbIX CUTHAJIOB.

['maBHOE OKHO MPOTrpamMMBbl JOKHO COCTOSITh U3 BKJIAJIOK, KaX/aas U3
KOTOPBIX COJIEPKUT HA0Op rpauKOB, HEOOXOIUMBIX ISl OTOOpaKEHUS
TpeOyemoii nHpopMaIuu.

JlomkHa nMeThCs BKIIAKa JJIsl OTHOBPEMEHHOTO POCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OJJHOBPEMEHHO MOAKIIOUEHHBIX K LleHTpansHOMY MOyIIIO.
OT10 0becrneuynBaeT BO3MOKHOCTh MHOTOKAHAJIBHOTO (OJIUTpaduyecKoro)
pexxrMa paboThl yCTPOUCTBA.

Taxxe TOJKHBI UMETHCS BKIIAAKU JJIsl BU3YaIU3allMi CUTHAJIOB OT CEHCOPOB
OMI', ®IIT', KT, KI'P, 33T, ceHcopa bIxaHusl, KHOIIKH; a TaKXe
MPOU3BOJIHBIX IPapUKOB, HA KOTOPBHIX BU3YAIU3UPYIOTCS ClieU(PUUHBIE IS
TOTO WJIM MHOTO CUTHAJIA BEIMYUHBI.

[1O nomkHO maBaTh BO3MOXHOCTH BU3YAIH3alUA U 00pabOTKH
PErUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3amnus curHasia, ClieKTp CUrHaja, aMIUIMTYIHbIA TpUurrep -
OIII': BU3yanu3aius CUrHaia, CeKTpa CUrHaia, TaxorpaMmmsl, Tpaduk
nyJibca
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- OKI': Bu3yanu3anus curaasia, TaxorpaMMsbl, Tpaduk myiibca

- KI'P: Buzyanu3zanus cursana

- D0I': Bu3yanu3aius curHania, ClekTp CUrHalia, aMIuiuTyaa anbda-
pUTMa, aMIUTUTY/1a OeTa-puTma.

- CeHcop IbpIXaHUS: BU3YaTU3aIMsl CUTHAJIA,

- KHomnka: BU3yanu3anusi CHTHajIa pa3MeTKH

[1O nmomXHO UMETh BO3MOKHOCTH KacTOMU3AIMK U HAacTpoiiku 110 mms

3¢ pexTUBHOrO 0TOOpaKeHUs rpadKOB: HACTPOIKA IIBETA, BIOOD
napaMeTpoB JJIs aHAJIN3a, BEIOOP 0TOOpaXkaeMbIX I'pauKOB,
MmacmTabupoBanue rpagpukoB. [10 101KHO UMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOW3BEICHHUS PETUCTPUPYEMBIX CHTHAJIOB.

Bo3MoxHOCTE HaCTPOIKHM MapamMeTpoB (GHIBTPALUU CUTHATIA C TIOMOIIBIO
(GMIBTpa HIKHUX 9aCTOT, PHIBTPA BBICOKHX YacTOT, ITOJIOCOBOTO (DMIIBTPA,
peXEKTOpHOTO UIBTpA.

C uenbto ynoOCTBa aHa/IM3a CUTHAJIA, I0JKHA UMEThCS BOZMOKHOCTh
3alUCH PETUCTPUPYEMBIX CUTHAJIOB B (haidyl, C MOCTIEAYIOMIEH
BO3MOYKHOCTBIO MIX TTOCJIEAYIOIIET0 BOCIIPOM3BeIeHHS B JaHHOM [10
(MMHUTHPYS PETUCTPALIMIO CUTHAJIa B PEKUME peajbHOro BpeMeHH). B
COCTaBe: METOUYECKHE MaTEPHUAIIBI ISl YIUTEINS U 00YJaroIIiXCs,
OTIHCaHKE MOJIKIFOUYECHHUST CEHCOPOB J1a00paTOpr, HHCTPYKITUH 110
ucnoinbizoBanuio [10, onucanue 1abopaTOpHBIX U MPAKTHYECKUX

paboT, KOTOPOE B TOM YHCIIE€ COJCPKHUT NMPE3CHTAIIMOHHBIE MaTEPUAITBI.
YnakoBka/kopoOka J1abopaTopuu J10JKHA o0ecrieyrBaTh y100HOE XpaHEHUE
U COZIEPIKaTh MOACKA3KH JUIs PACIIONIOKEHHSI CEHCOPOB M YCTPOUCTB
nabopaTopuu AJsi yI0OHOTO MCIIONB30BaHMS MTPET01aBaTeNsIMU U
00yJaromuMucs.




TexHoJI0rn4YecKas HaNnmpaBJIE€HHOCTb

9. OO6pa3zoBaTeIbHBIN PoGoroTexHnueckuii HaOOp peaHa3HAYCH IJIs U3YYCHHUS OCHOB I mr. I .
KoanuecTBo equHHUIL A5
npopuILHOrO KosmyecTBo equHuL 1151
KOMILJIEKTA npoguiabHoro
HaumeHnoBanue (o0meoOpa3zoBaTe/bHbIE KOMILJIEKTA
Ne KpaTkue npuMepHbIe TEXHUYECKHE XaPAKTePHCTUKH
000py10BaHust OpraHu3alnum, He (MaJIOKOMILIEKTHbIE

SIBJISIIOIHECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

o0meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.




KOHCTPYKTOp JJIst
MPAKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYUKOB

pPOOOTOTEXHUKH, JeTaliel, Y3JI0B M MEXaHH3MOB, HEOOXOJUMBIX s
co31aHust pOOOTOTEXHUYECKUX YCTPOMCTB.

Habop npezacrapinser co00if KOMILJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTEIIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.

Hab6op mo3BoJisier cobupats (M mporpaMMupOBaTh COOMpPaEMbIe MOJICIH ), U3
3JIEMEHTOB BXO/SIIMX B €r0 COCTaB, MOJIEJI MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOICTB C aBTOMATHU3UPOBAHHBIM YIIPABICHUEM, B
TOM YHCJIE€ HA KOJIECHOM XO]1y, a TaK k€ KOHCTPYKIIU, OCHOBaHHBIX Ha
MCIOJIb30BaHUU Tepeay (B TOM YKCIIe YePBSYHBIX U 3yOUaThIX), a TaK ke
pBIYAroB.

CBETOJIMOTHBIN MATPUYHBIN TUCIUICH ¢ OEJI0M MOJICBETKON Ha KOHTPOJUIEpE
KonumdecTBo mopToB BBOa/BRIBOIa HA KOHTPOJUIEPE HE MeHee 6
KonuuecTBo KkHOTIOK HE MeHee 4

OO011ee KOJIMYECTBO IEMEHTOB: He MeHe 520 mT., B ToM uucie: 1)
POrpaMMUPYEMBIi OJIOK yIpaBlIeHUs, KOTOPbIH MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXHME;

2) CEPBOMOTOPBI

3) JTATYUK CHJIIBI

4) JTAaTYUK PACCTOSHHS

5) AaTYMK [IBETA

6) aKKyMyJIATOpHas OaTapest

7) [TnacTUKOBBIE CTPYKTYPHBIE AIIEMEHTBI, BKJIIOYast IEpPOPUPOBAHHBIC

AJIEMEHTHI: OaNKu, KyOMKH, OCH U BaJlbl, COEIMHUTEIbHBIE JIEMEHTHI K OCSIM
, lIECTepHU, NpeHa3HAYECHHBIE ISl CO3JaHUs YEPBAYHBIX U 3yOUaThIX
nepead, COeIMHUTENbHbIE U KPENEKHbIE JIEMEHTHI;

7) IIporpammHoOe obecriedeHre, UCIoIb3yeMoe il IPOrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUYECKUX MOJETIEH U YCTPOMCTB, TOCTYITHO JUIS
CKauuBaHus U3 ceTh MHTEepHeT




KoanyecTBO eqMHUIL /151

npo¢uiIbLHOro KoanuecTBO eIMHUIL 1151
KOMILJIEKTa npo¢ujILHOro
Ne Hanwmeroparme Kparkue npuMepHbie TEXHUYECKHE XaPAKTEePHCTUKH (06uicoGpasopaebiLIe roMILelTa
oﬁopyﬂ()];a]-[]/[ﬂ OpraHu3anvu, HE (MZUIOKOMH.]'ICKTHBIC
SIBJIAIOIIHECS o01eodpa3oBaTebHbIe
MaJIOKOMILJIEKTHBIM), OpraHu3anuu), ea. u3M.
€. U3M.
KommiiekT 17151 u3y4eHusi OCHOB JIEKTPOHUKU U POOOTOTEXHUKH
HaGop nomkeH ObITh MpeIHAa3HAYEH IS IPOBEICHHSI YU€OHBIX 3aHATHIA 1O
AIIEKTPOHUKE U CXEMOTEXHHKE C LIE€JIbI0 U3YUEHUsl Haubosee
pacnpoCTpaHEeHHOM AIIEMEHTHOM 0a3bl, MPUMEHSIEMON IS
MHXEHEPHOTEXHUUECKOI0 TBOPUYECTBA yUalUXCs U Pa3pabOTKU y4eOHBIX
Mojeneit podbotoB. Habop n0mKeH MO3BOMIATH yYaluMCst Ha TIPAKTHKE
OCBOUTH OCHOBHBIE TEXHOJIOTMH IPOEKTUPOBAHUS pOOOTOTEXHUUECKUX
KOMILJIEKCOB Ha NMpUMepe yueOHBIX MOelield poOOTOB, a TAKXKE U3YUUTh
OCHOBHBIE TEXHUYECKHE PEUICHUS B 00JIACTH KHOSPHETHUECKUX U
BCTPAMBaE€MbIX CUCTEM.
B cocTaB KOMIUIEKTa JOKEH BXOJIUTh HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB
JUIs COOPKM MakeTa MaHUMYJISLIUOHHOTO po00Ta, KOMIUIEKT METANTMYECKUX
OOpasoBarenbHblii HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB 11 COOpPKM MakeTa MOOMIJIBHOTO poOoTa U T.1I.
10. 110 MEXaHHKE, B cocTtaB koMIIIeKTa BXOAUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB JIJIsI 1 e 1 e

MEXaTPOHUKE U
pOOOTOTEXHHKE

U3Y4YEHUS OCHOB DJIEKTPOHUKU U CXEMOTEXHHUKH, a TAKKE KOMIIJIEKT
IPUBO/IOB M JATYUKOB Pa3IMYHOIO THUIIA TS pa3pabOTKU
POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocraB koMIuIeKTa JOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEE
21T, CepBONPUBO/ OOJIBIION - HE MeHee 41T, CEpBONPUBO/I MaNIbIH - HE
MeHee 21T, HH(paKpacHbIN 1aTYHUK - HE MEeHee 31T, yIbTPa3ByKOBOU
JaTYMK - HE MeHee 3IUT, JaT4YMK TEMIEPATypsl - HE MeHee 11T, 1aTdnuk
OCBEILIEHHOCTH - HE MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsbl, KOHJEHCATOPbI, CBETOAUOAbI PA3INYHOTO HOMHUHATIA),
KOMIUIEKT IPOBOJOB ISl 0€CIaeuHOro MPOTOTUITUPOBAHUS, TIaTa

OecraeyHoro MPOTOTUIMPOBAHMS, AKKYMYJISITOP U 3apsJHOE YCTPOUCTBO, . B

COCTaB KOMIUIEKTA JOJDKEH BXOJUTH IPOrpaMMHUPYEMBbIA KOHTPOJLIED,
nporpammupyemsiii B cpenie Arduino IDE wnu ananornyssix ¢cBo60IHO




pacnpocTpaHsieMbIX cpefax pazpadoTku. [Iporpammupyemblii KOHTPOILIEP




HaumenoBanue
00opynoBaHuA

Kpatkne npuMepHbie TeXHHUECKHE XapaKTEPHCTHKH

KoauuecTBo exmuun nist
npo¢uiIbLHOro
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(o01meoOpa3oBaTebHbIE
OpraHu3anuu, He
SIBJISTIOIIMECST
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KoandecTBo eqmHun A
npo¢ujILHOro
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpraHM3almn), . U3M.

JOJKEH 00J1a1aTh MOPTaMU JIJIsl TIOIKITFOUSHUS IU(PPOBBIX U aHAJIOTOBBIX
ycrpoiicts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wim
WiFi.

B cocraB komIuiekTa A0HKEH BXOIUTh MOAY/Ih TEXHUYECKOTO 3PEHUS,
NPECTABIISIOMNN COO0H BRIYUCIUTEIBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOIIPOLIECCOPOM (KOJI-BO sJIEp - HE MEHEe 411IT, 4acToTa Spa HE MEHEE
1.2 I'Tu, o6vem O3Y - He menee 512MO, 00beM BCTPOCHHOM MaMSTH - HE
Menee 81°0), MHTerpupOBaHHOM KaMepoil (MaKCUMaIbHOE pa3peleHne
BUJICOIIOTOKA, MepenaBaeMoro o uatepdeiicy USB - He meHee 2592x1944
€/1.) ¥ ONITUYEeCKOor cucteMoi. Moaynb TEXHUUECKOTO 3pEHUS T0JIKEH
00J1a71aTh COBMECTUMOCTBIO C PA3TUYHBIMH POTPAMMHUPYEMBIMH
KOHTpoJIepaMu ¢ oMol uatepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHHUSI TOIKEH UMETh BCTPOSHHOE
porpaMMHOe 0OecrieyeHIEe Ha OCHOBE OTIEPAIMOHHON cucTeMbl Linux,
MO3BOJIAIOIIEE OCYIIECTBISATh HACTPOUKY CUCTEMBI MAIIMHHOTO O0yUYeHUS
napaMeTpoB HEHPOHHBIX CETeH /It 0OHAPYKEHUSI O0BEKTOB, ONPEICICHUS
UX MMapaMeTpoB U JanbHEWIeH uIeHTUUKALINN.

KomruiekT nommken obecreunBaTh BOZMOXHOCTh H3YUE€HUSI OCHOB
pa3pabOTKH MPOTPaAMMHBIX U allllapaTHBIX KOMILIEKCOB WH>KEHEPHBIX
cucreM, pemeHuit B cgepe "MHTepHET Berieit”, a Takke penieHunil B 00JacTi
POOOTOTEXHHUKH, HICKYCCTBEHHOTO UHTEIJICKTA U MAITMHHOTO OOYYEHHS.

11.

YerpipéxoceBoit
y4eOHbIi poOoT-
MaHMITYJSTOP C
MOJyJIbHBIMH CMEHHBIMU
HacaJgKaMu

Y4eOHbIil poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHHUS
00yJaronMMHUCsS OCHOB POOOTOTEXHUKH, JIJISl TIOJITOTOBKU OOYJAFOIINXCS K
BHEJIPECHUIO U TTOCIIEAYIOMIEMY UCITOJIb30BAHUIO pOOOTOB B MMPOMBIIIIIICHHOM
TIPOM3BOJICTBE.

KonmuecTBo oceit poboTa MaHUTTYNIATOpA - YETBIPE.

[TepememnieHne HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJKHO

1 mrT.

1 mrT.




YIPaBJIATHECA IIAarOBbIMU ABUTATCIIAMMU. HaHpH)KCHI/Ie IIMTAaHMWA IIaroBbIX
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000py10BaHust
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KosmyecTBO equHuL 1151
npoGuJILHOrO
KOMILJIEKTAa
(o01meoOpa3zoBaTeibHbIE
OpraHu3anuu, He
AIBJISIIOLLIM eCS
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

Kosn4yecTBO eqUHHUIL s
npoGUILHOrO
KOMILIEKTAa
(MaJIOKOMILJIEKTHBIE
o0meo0pazoBaTebHbIE
OpraHu3auuu), el. u3M.




nsurareseil He 6oonee 12 B.

CepBoaBUraTeinb 4YeTBEPTOM OCH JIOJKEH 00eCrieYrBaTh TOBOPOT
UHCTPYMEHTA.

Y011 I0BOpOTa MAaHUIYJATOPA HA OCHOBAaHUH BOKPYT BEPTUKAIBHOM OCH He
Menee 180 rpamycos.

Jlis onpeniesieHrs MoJI0KEeHUs MaHUTTYJISITOpa MPU TOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOKEH UCIOIB30BaTHCS YHKOJIEP.

Yroa noBopoTa 3aHEro Ie4a MaHUIyjIsTopa He MeHee 90 rpanycos.

Yroa moBopoTa nepeaHero miaeda MaHunysstTopa He menee 100 rpagycos.
Jis onpeienieHrs MoJIOKEHUS 3a/IHET0 U MePeAHEro MIed MaHUIyIsTopa
JIOJIKEH HCII0JIb30BAThCA TMPOCKOI. YTOJI IOBOPOTA 110 YETBEPTOM OCH HE
menee 180 rpamgycos.

JlomxHa ObITh BO3MOXHOCTh OCHAIIEHUSI CMEHHBIMM HacaJKaMu (Harpumep,
Jiep KaTeNb KapaHaala wid GromMactepa, MPUCOCKa ¢ CEPBOIBUTATEIIEM,
MEXaHUYECKOE 3aXBaTHOE YCTPOICTBO C CEPBOJBUTATENIEM, YCTPOICTBO JIs
Ja3epHON TPAaBUPOBKHU WM YCTPOMCTBO U1 3D-nievarn).

JlomxHa ObITh BO3MOKHOCTb IMOJKIFOYEHUS JOTIOJHUTEIbHBIX YCTPOICTB
(Hampumep, TpaHCIOpTEpa, pebca A nepeMenieHus podoTa, MmyabTa
YIpaBJICHUS TUTA JPKOUCTUK, KAMEPHI MAIITMHHOTO 3PEHUs, ONTHYECKOTO
JaT4rKa, MOJ1yJis OECIIPOBOIHOTO JIOCTYIIA.

PoGoT-mManumynsaTop 10JDKEH 00ecTieunBaTh MEPEeMEIeHNe HacaIKi B
MPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXHOCTb MIOJy4YE€HUS! CUTHAJIOB OT
KaMephl ¥ TaTYNKOB, BO3MOXKHOCTD YIIPABJICHUS JOTOTHUTEIHHBIMH
YCTPOMCTBAMMU.

Marepuan kopiyca — anmtoMuHui. Jluamerp padodeit 30151 (63 yuera
HABECHOT'0 MHCTPYMEHTA U 4eTBepToil ocu) He MeHee 320 mm. MHTepdeiic
noakirouenust — USB.

JlomkeH UMeTh BO3MOKHOCTh aBTOHOMHOMW PaOOTHI M BHEIITHETO




HaumenoBaHme
000py10BaHuUs
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Kosu4ecTBO eTHHHUIL JJIsT
npo¢uiIbLHOro
KOMILIEKTA
(oOureodpa3zoBaTebHbIE
OpraHu3aNuu, He
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KoanvecTBo exuHun Aas
npo¢ujILHOro
KOMILIEKTa
(MaJIOKOMIJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpraHu3anMm), eJ. u3M.

yIPaBIIEHUS.

YpaBisromuii KOHTPOJUIEP JOHKEH OBITh COBMECTHM €O cpeoit Arduino.
VYpapnsromuii KOHTPOJJIEP COBMECTUM €O CPeAON IPOrpaMMUPOBAHUS
Scratch, u s3p1KkOM TTporpammupoBanus C.

JlomxeH obecriednBaTh OBOPOT 10 NEPBBIM TPEM OCSM B 3a/laHHBIN yToJl U
Ha 33JIaHHBIN yTOJI, TOBOPOT 110 YE€TBEPTON OCH HA 3alaHHBIN yroJl,
JIBU>KEHUE B KOOpauHaThl X, Y, Z, IepeMenIeHne Ha 3aJJaHHOE PACCTOSTHUE
110 KoopauHaTaM X, Y, Z, nepeaady JaHHbIX O TEKYLIEM ITOJIOKEHUH YTJIOB,
nepegavy JaHHbIX O TEKYIIMX KOOPAMHATaX UHCTPYMEHTA.

JlomkeH noaiepKuBaTh NEpEeMENICHUE B IEKapTOBBIX KOOpIMHATAX U
yTJlax IOBOPOTA OCEH, C 3aJaHHON CKOPOCTBIO M YCKOpEHUEM. THmsbl
NepeMenIeHUH B IEKapTOBBIX KOOPIMHATAX: JBUKEHHE 10 TPACKTOPUH,
JBUKEHHE 10 MPSAMOI MKy ABYMs TOUKaMU, IEPENPHITMBAHUE U3 TOUKH
U TOUKY (IEPEHOC OOBEKTA).




OO6pa3zoBaTenbHBIN HAOOD
JUTS U3YYCHUS

OO6pa3oBaTenbHbII KOMIUICKT J0JDKEH OBITh NMPeIHA3HAYEH /IS U3YYCHUS
POOOTOTEXHUYECKUX TEXHOJIOTUH, OCHOB MH(POPMAIITMOHHBIX TEXHOJIOTUH U
TEXHOJIOTMI POMBIIIJICHHON aBTOMAaTU3alllH, & TAK)KE TEXHOJIOTHH
IIPOTOTUIIMPOBAHUS U aJIUTUBHOT'O IIPOU3BOJICTBA.

B cocTaB KOMIIIIEKTa TOIKHO BXOJUTH:

1) NHTennexTyalbHblli CEPBOMOYJIb C HHTETPUPOBAHHONW CUCTEMOM

MHOT'OKOMITOHEHTHBIX .
12. POGOTOTEXHHUECKHX YIPaBJICHUS, ITI03BOJISIOIIEN O(ELGILI/IHSITL CEPBOMOAYIU APYT C APYT'OM IIO 1 wr. 1 wr.
MOCIIeI0BaTEeIbHOMY HHTEPQEHCY - HE MEHee OIIT;
cheTeM u 2) PoboToTexHruecKuii KOHTPOJUIEP MOAYIIBHOTO THUIIA,
MaHHITYIIINOHHBIX MIPEICTABJISIFOIIHI COO0H OTHOILIATHBIA MUKPOKOMITHIOTEP C ONEPAIMOHHON
poboros cucteMoit Linux, 00beIHHEHHBIN ¢ TIEpUPEPUIHBIM KOHTPOJLIEPOM C
MTOMOIIIBIO TUTATHI paciupeHus. POOOTOTEXHUYECKHUH KOHTPOJUIED TOJDKEH
YIOBIIETBOPATH TEXHUYECKUM XapaKTEPUCTUKAM: KOI-BO SJ€pP BCTPOEHHOI'O
MUKpPOKOMIIbIOTEPA - HE MeHee 4, TAKTOBAas YacToTa siipa - He MeHee 1,2
KosmyecTBo equHuAI 1St
NpoPHILHOTrO KoanyecTBo exHuL A5
KOMILIEKTA npoduiabHoro
HaumeHnoBanue (o0meoOpa3zoBaTeibHbIE KOMILIJIEKTa
Ne PP — KpaTrkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU opranmzamum, me (MANOKOMILICKTHDIE
AABJIA IO ECS o0meo0pa3oBaTe/bHbIC
MAJOKOMILIeKTHBIM), OpraHu3anmm), eJ. u3M.

€. U3M.




I'Tu, o6sem O3V - He meree 512 MO, nanuane unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, ¢ poBbie 1 aHAIOTOBBIE MIOPTHI IS
MOJKJIIOUYEHUS BHEITHUX YCTPOUCTB, a Tarke WiFi niu Bluetooth ais
KOMMYHHKAIIMH CO BHEIIHUMH YCTpOHCTBaMU. POOOTOTEXHIUECKUIA
KOHTPOJUIEP JOIDKEH 00ecreunBaTh BO3MOKHOCTb IPOTPAMMHUPOBAHHUS C
NOMOIIBIO cpeAcTB s13b1koB C/C++, Python u cBoG0HO pacnpocTpaHseMoit
cpenst Arduino IDE, a Taxke ynpaBieHUs] MOACTSIMA POOOTOTEXHUYECKUX
CHUCTEM C ToMOIIbI0 cpeabl ROS.

3) BoruncnuTenbHblil MOAYJIb CO BCTPOEHHBIM MUKPOKOHTPOJLIIEPOM -
He MeHee 1 1T. BeiuncauTenbHblil MOAYIb JOJKEH 00J1ajaTh BCTPOCHHBIMU
U(PPOBBIMU TIOPTAMH - HE MeHee | 21T ¥ aHAIOTOBBIMU TIOPTaMHU- HE MEHEE
12mT. BeraucnautenbHbBIN MOIYITh TOJKEH 00J1a1aTh BCTPOSHHBIM MOJTYJIEM
OecripoBoHOM cBsi3u Tria Bluetooth m WiFi aiist co3manus
anmnapaTHOMPOTPaMMHBIX pelIeHH U "yMHBIX/CMapT'"'-yCTPONUCTB AJs
pa3paboTku pemeHuid "MHTEpHET Bemen".

BeruucnuTenbHblii MOJYJIb TOJKEH 001aJaTh COBMECTUMOCTBIO €
nepuepuiHbIMU IIATaMuU A7 noAkiItoueHus k cetu Ethernet u
MIOJIKJIFOUEHUS BHEIIHEN CHUIIOBOM HAarpy3KH.

4) Monayiab TEXHUYECKOTO 3pEeHuUs, MPEICTaBIIAIONINI co00 ycTpoiCTBO
Ha 0a3e BBIYMCIUTEIBHOIO MUKPOKOHTPOJIJIEpa U HHTETPUPOBAHHOMN
KaMepbl, o0ecrieynBarollee paclio3HaBaHue MPOCTEHIINX N300paKeHUH Ha
MOJIyJI€ 33 CYET COOCTBEHHBIX BBIYUCIUTENBHBIX BO3MOXKHOCTEN - HE MEHEe
lmT; Moaynb TEXHUYECKOTO 3peHHs JOJDKEH 00ecriednBaTh BO3SMOXKHOCTD
OCYILECTBIIATh HACTPOIMKY AKCHO3ULIMH, OanaHca 6enoro, HSV
COCTaBJIAIOLINX, TUIONIAAN OOHApY UBaeMOM 001acT N300pakeHUs,
OKpYTJIOCTH 0OHApYKUBaeMON 00JIaCTH U300pakeHus, TOJI0KEHNE
oOHapyKuBaeMbIX 001acTeil OTHOCUTENIBHO APYT Apyra

Motynib TEXHUYECKOTO 3pEHUS JOJIKEH UMETh BCTPOEHHbIE HHTep(dENCHI -




HaumenoBaHmue
00opynoBaHuA

Kpatkne npuMepHbie TeXHHUECKHE XapaKTEPHCTHKH

Koau4ecTBO eTHHHUIL JIJIsT
npoGuILHOrO
KOMILIEKTA
(o0ureodpa3zoBaTebLHbIE
OpraHu3aNuu, He
SIBJISTIOLIH €CST
MAaJIOKOMIIJIEKTHBIM),
e/l. U3M.

KosmyecTBO eqUHUIL 1151
NnpoGUJILHOIO
KOMILJIEKTA
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3anuu), el. u3M.

SPI , UART, I2C wmu TTL i KOMMyHHMKaluuu JApyr C JIpPYroM WIH
BHEIIHUMH YCTPONCTBAMM.

5) KommiekT KOHCTPYKTHBHBIX 2JIEMEHTOB U3 METalja it COOpKH
MO/JIEJIM MAHUITYJISTOPOB - HE MeHee 11uT;
6) KommiexT 351eMeHTOB Ui COOpPKHM BaKyyMHOTO 3aXBaTa - HE MEHee

lut. O6pa3oBarenbHbll POOOTOTEXHUYECKUI KOMILIEKT JOKEH COJIEPIKaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENEH /ISl MPOTOTUITUPOBAHHS MOIEIICH
MOOWJIBHBIX 1 MAaHHITYJISIIUOHHBIX pOOOTOB pa3IMyHOro THIa. B cocras
KOMIUIEKTA JIOJIKHBI BXOJUTh MHCTPYKIIMHM U METOJUYECKHE YKa3aHUSI 110
pa3paboTKe TPEXMEPHBIX MOJIENIe MOOMIBLHBIX POOOTOB,
MaHUIYJSIUOHHBIX POOOTOB C pa3IMYHBIMU TUITAMU KMHEMATUKH (yriioBas
KMHEMaTHKa, IUIOCKO-TapajliiebHasi KHHEMaTHKa, eJIbTa-KMHEMAaTHKa,
SCARA wunu ppryakHasi KWHeMartuka, riargopma CrroapTa u T.11.).
OO0pa3zoBarenbHbII POOOTOTEXHUYECKHI KOMIUIEKT JIOJIKEH COJIepKaTh
MHCTPYKIIUU 10 MPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMH U METOAUKU
OCYILIECTBIICHUS] UHKEHEPHBIX PACUETOB MPH MPOESKTUPOBAHHUHU (pacueThl
Harpy3ky ¥ MOMEHTOB, pacueT MOILIHOCTH ITPUBOJIOB, pacyeT IapaMeTpPOB
KUHEMATHKHU U T.I1.), THCTPYKIIMH 110 pa3padOTKe CHCTEM YIpaBJICHUS U
IPOTPaMMHOT0 oOecrieueH s JUIsl yIpaBiieH!s] poOOTaMu, HHCTPYKIIMU U
METOAMKH IO pa3pabOTKe CUCTEM YIPABJICHUS C IJI€MEHTaMU
UCKYCCTBEHHOT'O MHTEIJIJIEKTa U MAITUHHOTO O0Y4eHUSI.

KomnbrorepHoe o6opynoBanue




dopm-akTop: HOYTOYK;
XKecrkas, HeOTKIIIOYaeMasl KJIaBHaTypa: HAJTHYKE;

13. HoyTroyk 1 . 1 .
Pycckas packnaznka KiIaBAaTyphl: HaJIU4KE,
Juaronane skpaHa: He MeHee 15,6 1roiMoB;
Paspemenue skpana: He meHee 1920x1080 nukceneit;
KoJinuecTBo exMHuL 1151
npoduisHoroe KosindecTBo eqMHuL 1151
KOMILJICKTA npoGUILHOro
Haunmenosanmue (o0meo0pasoBaTe/IbHbIC KOMILIEKTA
Ne KpaTkue npuMepHbIe TeXHHYeCKHE XapaKTePHCTHKH
oﬁopyaonalmﬂ OpraHu3anuu, He (MaJ’lOKOMHJ’[eKTHBIe
ABJIAIOLIH ECH o0meo0pa3oBaTe/bHbIC
MaJI0KOMILIEKTHBIM), OpraHU3alMu), el. u3M.

€. U3M.




KonuuectBo siaep npoueccopa: He MmeHee 4;

KonuyecTBO MOTOKOB: HE MeHee §;

bazoBas TaktoBas yactota nporeccopa: He Menee 1 I'T';
MakcumaiibHas TAKTOBAas 4acTOTa npoleccopa: He menee 2,5 I'T';
Kam-namsate nporieccopa: He MeHee 6 MoOaiir;

OO0BeM yCTaHOBIIGHHOH OTepaTUBHOM MmaMsTH: He MeHee 8 ['0aiit; O0bem
MOJJIEP>KUBAEMOM ONEPaTUBHOM MaMsTH (1711 BOZMOKHOCTH
pacmmpenus): He MmeHee 24 ['0aiT;

O0wem Hakonutens SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ ycTaHOBJICHHBIM aKKyMYJIsTOpoM: He Oonee 1,8 Kr;
Buewmnuit uarepdeiic USB crannapta He Huxe 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit uarepgeiic LAN (ucnonb3oBaHue NepexoJHUKOB HE
MPEyCMOTPEHO): HAINYHE,

Hamuuue wmonyneit u uHTepdeiicoB (MCMOIb30BaHHE IEPEXOJAHUKOB HE
npenycMmorpeno): VGA, HDMI;

becnipoBoanas cBs3p Wi-Fi: Hanuuue ¢ noaaepxkoil crangapra [EEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanmuuue;

Manunynstop "MbllIb": HAIUYKE;

[IpenycranoBnenHas onepamoHHasi cucTema ¢ rpaduuecKkum
MOJIb30BaTENbCKUM HHTEpdeiicoM, obecrieunBaromias padboTy
pacmpocTpaHEHHBIX 00pa30BaTEIbHBIX U OOIECUCTEMHBIX MPHIOKEHUN:
HaJIM4ue.

14.

Tenexka-xpaHUIUIIE
HOYTOYKOB

THUI KOpPITyca: MeTall; BO3MOXHOCTh 0€30MacHOT0 3alIUIIEHHOT0 3aMKOM
XpaHEHHs HOYTOYKOB:
HaJIN4ME;

1 mrr.

1 mrr.
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KosmyecTBO eqUHUIL 1151
NnpoGUJILHOIO
KOMILJIEKTA
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3anuu), el. u3M.

BO3MOXKHOCTb 3apsAAKH HOYTOYKOB: HaIM4YHe, OJIePKKa HOYTOYKOB
U3 KOMIUIEKTa MMOCTaBKK; Hanm4ue poyrepa Wi-Fi crangapra 802.11n
WJIU COBpeMEHHee: | miT.

NOJ/IeP’KKa HOYTOYKOB M3 KOMILIEKTA MOCTaBKH; KOJIMYECTBO HOYTOYKOB:

0T 6 WITYK, MOAJEPKKA HOYTOYKOB M3 KOMIUIEKTA TIOCTaBKH;
Hanpsoxenne muranus: 220B\500;

[Totpebnsemast MmouHOCTH, BT (Makcumym): 2500;
[loTpebnsemslii Tok, A (MakcumyMm): 12;

JliMHa mHypa JIeKTPONUTaHUs: OT 2,5 METpa;

3ammTa OT epeHanpsHKeHUs, KOPOTKOTO 3aMbIKaHHS: HATNYHE;
Koneca nnst nepenBuxeHus ¢ TOPMO30M: HaJIMUHE.




