Pacnopsizkenue MunnpocseweHust Poccum ot 12.01.2021 N P-6 "06 yTBep:KaeHUHU
MEeTOAUYECKHUX PEeKOMEeHAalUM 10 CO34aHUI0 U QYHKIIMOHUPOBAHUIO B

001 e00pa30oBaTe/JIbHbIX OPraHU3aALUAX, PACIIOJ/I0)KEHHBIX B CeJIbCKOM MECTHOCTHU U
MaJIbIX TOPOAaX, LIEHTPOB 00pa30BaHUS €CTEeCTBEHHO-HAYYHON U TEXHOJIOTUYeCKOM
HanpaBJIeHHOCTEeN"

MHMHHUCTEPCTBO IMTPOCBEIEHUSI POCCUIICKOM ®EJEPAIINA
PACHOPSA)KEHUE
ot 12 sitnBaps 2021 r. N P-6
OB YTBEPKJIEHUM METOJUYECKUX PEKOMEHJAITUI
MO CO3JAHUIO U ®YHKIIMOHUPOBAHHUIO B OBIIEOBPA30BATEJIbHBIX
OPTAHM3AIIUAX, PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH Y MAJIBIX
T'OPOJIAX, HEHTPOB OBPA3OBAHMS ECTECTBEHHO-HAYYHOU
U TEXHOJIOT'MYECKOM HATIPABJIEHHOCTEMN

Bo ucnonnenue nynkra 4 IlpaBwi mpeaocTaBlieHUs W pacmpeaeiieHus cyocuauii u3 denepaibHoro OrpkeTa OropkeTaM cyobekToB Poccuiickoit
Oenepannu Ha COPUHAHCUPOBAHHUE PACXOAHBIX 00s3aTeNbCTB CyObekTOB Poccuiickoit denepanyy, BOSHUKAIOMIMX MPH peaTn3alui PernoHalbHBIX
MIPOEKTOB, 00eCeUNBAIOIINX JOCTHKEHHE 1IeNIeH, MoKa3aTesiel U pe3yabTaToB (eiepalIbHbIX MPOEKTOB, BXOAAIIUX B COCTAB HAIIMOHAILHOTO MPOEKTa
"O6pa3oBanue", B paMKax rocynapcTBeHHON mporpammbl Poccuiickoit @enepanuu "Pa3sutue obpa3zoBanus', npuBeraeHHbx B [Ipunoxenun N 5 k

rocynapctBeHHoU mporpamme Poccuiickoit denepauuu "Pa3Butue oOpasoBanus", yTBep)KIeHHOW mnocraHoBieHueM llpaBurensctBa Poccuiickoit
denepanun oT 26 nexadpst 2017 r. N 1642:

1. VYTBepauTh mnpuiaraemple MeTOAWYECKHE PEKOMEHAAlMU IO CO3JaHUI0 U (YHKIMOHUPOBAHUIO B OOIIE0O0pa3oBaTENbHBIX OpraHHU3AIMSIX,
PaCTOJNIOKEHHBIX B CENbCKOW MECTHOCTHU M MAalIbIX TOpOJaX, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHON M TEXHOJOTHYECKOW HAlpaBICHHOCTEH B
pamMKax pernoHaJbHBIX MPOEKTOB, 00ECIeUNBAIOIINX JOCTHKEHHUE IeNel, moKa3areneil u pesynbrara genepanbHoro npoekra "CoBpeMeHHas mKoa"
HaIMOHaNLHOTO MpoekTa "ObpazoBanue";


https://fzakon.ru/postanovleniya-pravitelstva/postanovlenie-pravitelstva-rf-ot-26.12.2017-n-1642/

2. KoHTpoJb 32 HCHIOJTHEHUEM HACTOSIIETO PACTIOPSHKEHUSI OCTABIISAIO 32 COOOM.
T.B.BACUJIbEBA
[Ipunoxxenune
YTBEpKACHBI
pacnopsKeHUEM
MuHuncTepcTBa NPOCBELICHUS
Poccniickoit @denepanuun
ot 12 saBaps 2021 r. N P-6
METOANYECKHUE PEKOMEHJIAIINU
1O CO3JAHUIO U ®YHKINOHUPOBAHHNIO B OBIIEOBPA3OBATEJIBHBIX
OPTAHM3AIIUAX, PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH Y MAJIBIX
T'OPOJIAX, IEHTPOB OEPA3OBAHUS ECTECTBEHHO-HAYYHOM
U TEXHOJIOT'MYECKOM HATIPABJIEHHOCTEMN
1. O0mue moJ10KeHHUA

Hacrosimue Metonudeckue pekoMeHAanuu (nanee - PekoMeHaalnu) HampaBieHbl Ha OOECIeUYeHHE €JUHBIX OPraHU3aIllMOHHBIX M METOJIUYECKHX
YCIOBUHM CO3aHUA U OOLIUX MOAXO0J0B K (DYHKIIMOHMPOBAHUIO B 0OIIE00pa30BaTEIbHBIX OPraHU3alUAX, PACIOJIIOKEHHBIX B CEJICKOM MECTHOCTHU U
MaJjblX TOpoJax, LEHTPOB 0Opa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTMYecKoW HampaBieHHocTel "Touka pocrta", B Lensx oOecrnedyeHus
peanuzanuu (enepaabHoro npoekra "CoBpeMeHHas ImkoJa" HalmoHambHOTO Mpoekta "OOpa3oBanue" (nanee - (enepanbHbIM MPOEKT), B TOM YHCIIE
yCTaHOBJICHHS TpeOOBaHMI K pe3y/ibTaTaM HCIOJIb30BaHUs cyOcuanu u3 deaepanbHoro Orwomkera 61opkeraM cyobekToB Poccuiickoii denepanuu Ha
copHAHCUPOBAHHE PACXOTHBIX 00s3aTeNbCTB CyOBeKkTOB Poccuiickoit denepaiini, BO3HHMKAIOMIMX MPH peau3allid PEerHOHATbHBIX MPOEKTOB,
obOecreunBarOMINX JIOCTIDKEHUE 1IeJiel, Tokaszareneil u pesynbrata deaepaibHOro mpoekta "B  00meoOpa3oBaTenbHBIX OpraHU3AIUSX,
PaCTONIOKEHHBIX B CEIbCKOM MECTHOCTM W MalblX TOpOAaX, CO3JaHbl M (DYHKIMOHUPYIOT IEHTPHI OOpa30BaHMS €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKOM HampaBIeHHOCTEN" .



[IpuBenennsie B HacTosAmMUX PekoMeHIanusx TpeOOBaHUS SBISIOTCS MUHUMAaIbHBIMU. OpraHbsl MCIOJHHUTEIBHON BIAacTH CyObekTOB Poccuiickoi
@enepanuu (OpraHbl MECTHOTO CAaMOYIIPABIICHUS) MPU PeaTH3aldy MEPOINPHUATHI M0 CO3AaHUI0 M (DYHKIMOHUPOBAHUIO B 00IIC00pa30BaTEIbHBIX
OpraHu3alusaX, PacroJOKEHHBIX B CEIbCKOH MECTHOCTH M MANbIX TOPOJAaxX, IEHTPOB 0Opa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOU
HarnpasiienHocTel "Touka pocra" (nanee - Llentpsr "Touka pocra') BnpaBe oOecrieynBaTh TPEOOBAHUS, MMPEBBIIIAIOIINE YCTAHOBIICHHBIE HACTOSIITUMHI
Pexomennanusamu.

Hemnstmu co3manus Lentpos "Touka pocta" sSBIsSETCS COBEPIICHCTBOBAHKUE YCIIOBHI JUIS ITOBHIIICHUS KauecTBa 00pa3oBaHMsl B 00IIe00pa30BaTEIIbHBIX
OpraHu3alusaX, PacHoJOXKEHHBIX B CEIbCKOM MECTHOCTH W MallbIX TOpOJaX, PACIIMPEHHs BO3MOKHOCTEH OOYdYalOMIMXCS B OCBOCHHH YYEOHBIX
MIPEIMETOB E€CTECTBEHHO-HAYYHON M TEXHOJOIMYECKON HampaBiIeHHOCTEH, MpPOrpaMM JOMOJHUTEIBHOIO 00pa3oBaHUSl €CTECTBEHHO-HAYYHOU H
TEXHUYECKON HaIlpaBJICHHOCTEW, a TaKkKe ISl MPAKTHUYEeCKOM OTpabOTKM y4eOHOro Marepuana mo y4deOHbIM mnpeaMeraMm "®usuka", "Xumus',
"Buonorus".

Hentpsr "Touka pocra" oOecneunBarOT MOBBIIIEHHWE OXBaTa OOydaromuxcs o0011eo0pa3oBaTeNIbHBIX OPraHU3allui, PacIoJIOKEHHBIX B CEIbCKOM
MCCTHOCTH W MaJlbIX ropoaax, IporpaMmmaMnu OCHOBHOI'O O6HI€FO U JOIIOJTHUTECIBHOT'O O6p330BaHI/I${ eCTeCTBeHHO-HaquOﬁ A TEXHOJIOTHYECKOH
HaIpaBJICHHOCTEH C UCIIOIb30BAHUEM COBPEMEHHOTO 000PYIOBaHMSL.

Opra"n3aliiOHHO-TEXHUYECKOe, METOJUYECKOe M WH(OPMAIMOHHOE COMPOBOXKICHHE co3/MaHus B cyobektax Poccuiickoit denepamuu llenTpon
"Touka pocta" ocymectBisieT denepalbHOE TOCYIAPCTBEHHOEC aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE TOTOJHUTEIHHOTO MPO(ECCHOHAIBHOT O
oOpaszoBaHust "AkageMus peaqu3aliu TOCYJApCTBEHHOW IOJIUTHKA W MPO(PECCHOHATBHOTO Pa3BUTHSA PaOOTHUKOB 00pa3oBaHWs MUHUCTEPCTBA
npocserieHust Poccuiickoit @eaepanun" (nanee - @eaepanbHblil onepatop). Anpec caitta: https:// www.apkpro.ru/.

2. lopsinok co3naHus

Hentpsr "Touka pocta" MOTyT co3qaBaThCsl Kak 3a CUET CPEACTB cyOcuauii (enepaibHOro OOKETa B paMKax peajau3ainuu (eaepanibHOro MmpoeKTa
"CoBpemMeHHas IIKoia", TaK U B paMKaxX HMHBIX MPOrpaMM M TPOEKTOB 3a CUET CPEACTB OOKETOB CyObekTOB Poccuiickoit denepamuu, CpencTs
MECTHBIX OIOJIKETOB U BHEOIOI)KETHBIX UCTOYHHKOB.

Coznanue LlentpoB "Touka pocra" ocymiecTisierca Ha 06aze 0011e00pa30BaTENbHBIX OPraHUu3alliid, pacloI0KEHHBIX B CEIbCKOW MECTHOCTH U MaJIbIX
ropojiax, Mpu 3TOM B MepByl0 ouepenb co3nanue LlentpoB "Touka pocta" peKOMEHIyeTCs OCYLIECTBIATh B OPraHU3aLMAX, MOKA3bIBAIOLIUX HU3KUE
o0Opa3oBaTeNbHbIE PE3YIbTATHI.

B cnyuyae co3manus Lentpa "Touka pocra" 3a cuer cpeacTB cyocuauu u3 (enepaibHoro 6ro/pkera B paMkax deaepanbHoro npoekra "CoBpeM eHHas
mkona" cyosekT Poccuiickoit denepanuu onpeaenser:

- OpraH HUCIOJIHUTENbHON BiacTu cyobekta Poccuiickoit denepanyiv, OTBETCTBEHHBIM 3a peayln3alliio MEPONPUSATHHA MO CO3JaHHUI0 U 00ECIeUCHHIO
¢ynkumonuposanus LlentpoB "Touka pocra" Ha TeppuTopu cyosekra Poccuiickoit @enepanyu (PernoHanbHbI KOOpAMHATOP);



- KOMIUIEKC Mep (HOpOXHYI0 KapTy) mo cosnanuio U (yHkiuonupoBanuio LlenTpoB "Touka pocra" cormacuo Ilpunokenuto N 1 k HacTosmmm
Pexomennanusm.

Komrmuiekcom mep npusHaeTcs IUIaH MEPOIPHUIATHM Ha OYEPENHOM IOJ M ABYXJIETHUHM IUIAHOBBIA IIEPUOJ, NMPEAYCMATPUBAIOIIMI MEPONPUATHUS 110
co3nanuio u pynkuronupoBanuio LlenTpos "Touka pocTa', BKIIOYAIOIINI B TOM YHCIIE:

MEpOIIPUATHS, HallpaBJIEHHbIE Ha co3aHue U oTkpbiThe LlenTpoB "Touka pocra";

MEpOTIPUATHS, HallpaBJIeHHbIe Ha oOecnieuenne ¢pyHkiuonrnposanus Llentpos "Touka pocra";

MEpPOTIPUATHS 110 HMOBBIIIEHHUIO TPO(ecCHOHaNbHOT0 MacTepcTBa paboTHUKOB LlenTpoB "Touka pocra";

MEPOTIPUSITHS TI0O KOHTPOJTIO TIOCTHKEHUS MUHUMAJIbHBIX MOKa3aTesneil co3aanus u ¢pyHkiuonuposanus Llentpos "Touka pocra".
PernonanbHbIil KOOpAMHATOP B COOTBETCTBUH CO CPOKAaMH, yCTaHOBIIEHHBIMU B [Ipnnoxkennn N 1 k Pekomenpanusm, yTBepKaaeT:

- JIOJDKHOCTHOE JIMIIO B COCTaBE PETMOHAIBHOTO BEJIOMCTBEHHOTO MPOEKTHOrO o(uca, OTBETCTBEHHOE 3a co3laHue U (pyHKInoHUpoBaHue LleHTpoB
"Touka pocra";

- IepeYeHb MoKa3aTesie 1 UHAUKATOPOB, COOTBETCTBYIOIIUX MpUBEACHHBIM B [Ipunoxennu N 2 k HacTogmmm PekoMeHjanusm, ux 3Ha4eHU;

- mepedyeHb 00IIe00pa3oBaTeIbHBIX OpPTraHU3allMid, PACIOJI0KECHHBIX B CEIHCKOH MECTHOCTH W MajbIX TOpoJax, Ha 0a3e KOTOPHIX IUIAHUPYETCS
coznanue Llentpos "Touka pocra" (mo dhopme, npeacrarieHHo B [Ipunoxenuu N 3);

- TunoBoe [lonoxenue o LleHTpe 00pa3oBaHus €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKON HamnpaBiaeHHocTel "Touka pocta" ([Ipunoxkenue N 4).

Coznanme uentpa "Touka pocra" Ha 06aze oO0HIE00pa30BaTENBbHON OpraHM3allUyd JIOMYCKAeTCs KaK IYTeM BBIJICICHHUS COOTBETCTBYIOUIETO
CTPYKTYPHOTO MOJpa3ieiaeHus 0011eo0pa3oBaTeIbHON OpraHu3aliuy, Tak U 0e3 BbIACTICHHUS OTACIBHOTO MOIpa3AeIeHusI.

OO6meobpa3oBaTenibHas OpraHu3alus W3JaeT JIOKaJbHBIM HOPMATUBHBIM akT O Ha3HaueHuu pykoBomuTens llentpa "Touka pocta" (kyparopa,
OTBETCTBEHHOTO 3a (DYHKIIMOHMpPOBAHUE M Pa3BUTHE), a TaKkke O co3fgaHuM meHTpa "Touka pocta" M YTBEP)KICHHH MOJOXKEHUS O JESATEIbHOCTH
[lenTpa "Touka pocra".

PernonaneHblif KOOpAMHATOp HE mo3aHee AHA OTKpbITUA LlenTpa "Touka pocra" obecneumBaeT pa3MmellleHHE B CIELUAIBHO CO3JaHHOM pazjele
"Llentp "Touka pocta" odpunuambHOro caiita o0meoOpa3oBaTebHOW OpraHu3aluyd B WH(GOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH "MHTepHeT"
uHbopmanuu o co3gaHuu U (QyHkuuonupoBanuu Llentpa "Touka pocta”, B Tom umciae uHopManuu 00 00pa30BaTENbHBIX Mporpammax,
obopynosanuu llentpa "Touka pocrta", IIaHHpPyeMOM peXUMeE 3aHATHH OOydaroluxcs, IUIAHUPYEMBIX MeponpusaTHsX. B co3maHHOM pasnene



OopUITMAIEHOTO caliTa 00pa30BaTeIbHON OpPraHM3alUU TaKXkKe pa3Meriaercs WHpopMalus O HalMoHATbHOM mpoekre "OOpaszoBanue" (B TOM 4mCIe
JIOTOTHUI), aJIpec caiita 1 opuIHaIbHas CUMBOJIMKa MuHHCTEpCTBA pocBenienus Poccuiickoit denepanmu.

PernonansHblil KOOpAMHATOP OOecreunBaeT nHGopMupoBaHue DeaepabHOTO orepaTopa B clydae CO3JaHUs Ha TEPPUTOPHH cyObekTa Poccuiickoi
Oenepannu LenTpoB "Touka pocta" B paMKax MHBIX IMPOTPaMM U MPOEKTOB, HE OTHOCSIIHUXCS K peanu3anuu ¢enepaibHoro npoekra "CoBpeMeH Hast
mikosia" HauMoHanbHOTO mpoekra "OOpa3oBaHue", 3a cueT CpelcTB O KeTOB cyObekToB Poccuiickoit @enepauuu v (WIHM) CPEACTB MECTHBIX
Or0/DKeTOB ¥ (WJIM) BHEOIO/KETHBIX HCTOYHUKOB, a TAaK)KE HalpaBlieHHE Ha corjacoBaHue DenepalbHOMY OINEpaTopy KOHIETIUH CO3MaHUS H
(byHKIMOHUPOBaHUS Takux LleHTpoB.

3. TPQGOBaHI/Iﬂ K IOMCIICHUAM, KOMIIJICKTOBAHHUIO OﬁOpyI[OBaHI/IeM,
PacxoaJHBIMH MaTe€puaiaMu, CpeaACTBaAaMu Oﬁy‘-lel-[l/lﬂ U BOCIIUTAHUA

Coznanue LlentpoB "Touka pocra" npezmnonaraeT KOMIUIEKC YCIOBHH MO OCHAILIEHUIO 00pa30BaTeIbHBIX OPraHU3alui 000pyJOBaHHEM, PACXOIHBI MU
MaTepuagaMi, CpeAcTBaMH OOY4YeHMs M BOCHHUTAHUS AJIs JOCTHXKEHHsI 00pa30oBaTelbHBIX PE3yJbTaTOB MO MpeAMETHhIM obnacTsiM "EcrecTBEeHHO-
HayuHnble mpeameTsl’, "EctecTBenHbie Hayku', "Marematuka u wuH(popmartuka", "OOmecTtBo3HaHue U ectectBo3HaHue", "TexHomorus",
o0Opa3oBaTeNbHBIX MIpPOrpaMM oO0IIero oOpa30BaHMsSI €CTECTBEHHO-HAyYHON M TEXHOJOTMYECKOW HaIpaBJIEHHOCTEH, NpU pealu3allid KypcoB
BHEYPOUHOH AESATEIbHOCTH U IONOJHUTENbHBIX 00IIepa3BUBAIOIINX POTPaMM €CTECTBEHHO-HAYYHON U TEXHUYECKON HAIPaBJIEHHOCTEH.

[Tepedyensr HampaBiieHHOCTEH peanu3yembix Ha 0aze LlentpoB "Touka pocTa" 0Opa3zoBaTeIbHBIX MPOTPAMM MOXKET OBITh PACIIUPEH B 3aBUCUMOCTH OT
UMeroIuXxcs y 00111e00pa3oBaTeIbHBIX OpraHU3alil YCIOBUH, a TaKKe MOTPEOHOCTEN yuacCTHUKOB 00pa30BaTeNIbHbIX OTHOIICHUH.

Coznanne nentpa "Touka pocta" mpeanosaraer pasBuTHe oOpazoBaTEIbHOM MHMPACTPYKTYPHI 001Ie00pa30BaTEIbHOM OpraHU3alli, B TOM YHCIIE
OCHalleHre 00111e00pa30BaTeIbHON OpraHu3aluu:

- o0opynoBaHUEM, CpeACTBaMU OOYYCHHS W BOCIHUTAHMS I M3y4eHUs (B TOM YHCIE DKCIIEPUMEHTAJIBLHOTO) MPEIMETOB, KYpPCOB, IUCITUILIHMH
(MomyIeif) eCTEeCTBEHHO-HAy4YHOM HaIpPaBJICHHOCTH M TEXHOJOTUYECKOW HAIpPaBJICHHOCTEH MpH peaju3alli OCHOBHBIX 00I11e00pa30BaTeIbHBIX
MpOrpaMM M JIOTIOJHUTEIBHBIX O00IIe00pa30BaTeIbHBIX MPOrpaMM, B TOM YHCIE JJIs pacIIUpEHHsl CoAep:kaHusd ydeOHbIX mpeameroB "duzmka',
"Xumusa", "buonornsa’;

- O60pyI[OBaHI/ICM, cpeacTBaMu O6y‘leHI/I$I U BOCHHTaHUA IUIA H3YYCHHA OCHOB pO6OTOTeXHI/IKI/I, MCXaHHUKH, MCEXATPOHHUKH, OCBOCHHUSA OCHOB
IporpaMMHpOBaHUsA, pCAIN3allH IIPOrpaMm AOIIOJIHUTCIbHOI'O O6pa3OBaHI/I$I TEXHUYECKOM M €CTECTBEHHO -Haquoﬁ HaHpaBHeHHOCTeﬁ U T.AO

- KOMIIBIOTECPHBIM U HWHBIM O60py,[[OBaHI/IeM.

[lepeyeHb, MUHUMAIBHO HEOOXOAMMBbIE (DYHKIMOHAJIBHBIE U TEXHHYECKHE TPeOOBaHMS M MHHUMAJIbHOE KOJHYECTBO O0OPYIOBaHMS, PAaCXOJHBIX
MaTepHalioB, cpeicTB oOydeHuss W BocnuTaHus Uit ocHameHus LlentpoB "Touka pocta" (mamee - MHQPACTPYKTYpHBIH JIHUCT), ONPEAEISAIOTCS
PernonaneHbpIM KoOpIuHaTOpoM ¢ ydetoM [IpumMepHOro mepeuHs 00OpymOBaHMs, PACXOAHBIX MaTE€pHajoOB, CPEACTB OOy4YeHHS M BOCIUTAHUS IS



co3gaHus U obecredeHus: PYHKIIMOHUPOBAHUS IISHTPOB 00Opa30BaHUs €CTECTBEHHO-HAYYHOU M TEXHOJOrM4YecKoi HampasieHHocTH "Todka pocta" B
0011e00pa30BaTeIbHBIX OPraHU3aIUsAX, PACIOJIOKEHHBIX B CEIbCKONH MecTHOCTH W Manbix ropojax (IIpunoskenue N 6), mMpUMEpPHOTO THUIIOBOTO
HHOPaACTPYKTYPHOTO JIUCTA, omnpenenseMoro denepanbHbIM ONIEPATOPOM, U HACTOSAIIMX PekoMeH ammii.

B pamkax ocHameHust o0nieoOpa3oBaTeNbHBIX OpraHu3anuil mpu (HOpMUPOBAaHMKM HHQPPACTPYKTypHOTO jJmcra cyOwrekT Poccuiickoit denepanmn
BIIpaBe BHIOpATh CTAHAAPTHBIN WM MPOQWIBHBINA KOMIUIEKT 000pYJOBaHUs, MPEACTABICHHBI B MPUMEPHOM IepeyHe 000pYIOBAaHUs, PACXOIHBIX
MaTepuaioB, CPEeACTB 0O0y4deHuss W Bocnutanus Juisi ocHameHus LlentpoB "Touka pocra" (Ilpunoxkenne N 6). s MaJOKOMIUIEKTHBIX
0011e00pa30BaTeNbHBIX Opranu3anuii <1> 00beM eAMHUI] CPEICTB O0YICHHUS U BOCITUTAHUS (JOPMHUPYETCS B MEHBIIIEM KOJIHMYECTBE.

<1> MayloKOMIUIEKTHOM 00I111e00pa30BaTeIbHON OpraHU3aIiell B paMKax pealn3alud MEPOIPUATHI MO CO3JaHUI0 M (YHKITMOHUPOBAHUIO IIEHTPOB
€CTECTBEHHO-HAY4YHON U TEXHOJIOTUYECKOW HaNpaBICHHOCTEH Mpu3HaeTcs 0011eo0pa3oBaTebHas OpraHu3aliys, YUCIEHHOCTh KIacCOB-KOMILIEKTOB B
KaXJIOM U3 Mapajuiesieil KOTOpo# COCTaBsIeT He Oosiee 1 equHUIIBI.

[IpoduibHbI KOMIUIEKT 000pYI0BaHUS MOXKET ObITh BbIOpaH A 00I1e00pa3oBaTeNbHBIX OpraHU3alMii, UMEIOIIMX Ha MOMEHT CO3/JaHUs LEHTpa
"Touka pocta" HaOOp cpeAcTB 00ydeHHUs M BOCHHMTAHHUS, MOKPBIBAIOMIMNA CBOMMH (YHKIIMOHAIBHBIMU BO3MOXHOCTSMHU 0a30Bble MOTPEOHOCTH IpU
n3ydyeHuu npeameroB "dusuka, "Xumusa" u "buonorus".

[TpodunpHBI KOMIUIEKT 000pyn0oBaHus obecnieurBaeT 3(h(HEKTUBHOE JOCTIKEHHE 00pa30BaTEIbHBIX PE3YJIbTaTOB OOYUYAIOIIUMHUCS MO0 TIPOrpaMmam
€CTeCTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAIpPaBJICHHOCTEH, BO3MOXKHOCTh YIIyOJCHHOTO W3Yy4YeHHs OTICIBHBIX MPEAMETOB, B TOM YHUCIE JUIS
(bopMUpOBaHHS H300pPETATENHCKOTO, KPEATUBHOTO, KPUTUYECKOTO MBIIUICHHS, Pa3BUTHS (PYHKIIMOHAIBHOW TPaMOTHOCTH y OOYYaIOMIMXCS, B TOM
YHCJIe €CTECTBEHHO-HAYYHOH H MAaTEeMaTHYECKOM.

[Ipu hopmupoBanuu HHPPACTPYKTYPHOTO JIUCTA U3 MPOPUILHOTO KOMIUIEKTa B 00s3aTeNIbHOM HOpsiike obecneunBaeTcs BbIOOp cpeAcTB OOydeHHS U
BOCIIUTAHHUS HE MeHee yeM 1o TpeM ydeOHbIM mpeameraM ("®dwusuka", "Xumus", "buonorus") u komnproTepHOoro oobopymoBanus. OcTaBmuecs Io
UTOraM OIpelielieHus 00sS3aTeIbHOr0 00OpyIOBaHUS CpElICTBa, MpeaycMoTpeHHble Ui ocHamieHus Llentpa "Touka pocrta", pacmpenenstoTcss Ha
pHoOpeTeHne OMOTHUTEIHLHOTO 000pyI0BaHUS, BXOIAIIET0 B EpeYeHb 000PyI0BaHUs, PACXOAHBIX MAaTEpUANIOB, CPEACTB OOyYEHUSI U BOCIUT aHUS
npodunsHOro komiiekra (IIpunoxenue N 6 K METOMUECKUM PEKOMEHIAIUSAM).

[Ipu BBIOOpE AOMOTHUTENBHOTO O0OPYIOBAHUS TAKXKE CIEIYeT YUYUTHIBATh CIeUU(UKY U MOTPEOHOCTH OTpaciieil 5KOHOMUKHU cyObekTa Poccuiickoit
Oenepanuu.

PernonansHbIi KOOpAUHATOPD oOecreynBacT COIIaCOBAaHME C(I)OpMPIpOBaHHOFO B COOTBETCTBHH C THUIIOBOM q)OpMOﬁ I/IH(I)paCTPYKTypHOFO JIUCTa C
q)e,[[epaJ'ILHHM OIepaTopoM B COOTBETCTBUU C PCITIAMCHTOM, OIIPECACIIACMBIM q)e,uepaanHM OIICPATOPOM.

[Ipu HampaBieHMHM Ha COIJIaCOBaHUE MH(OPACTPYKTYPHOTO JIMCTA, COJAEPIKAIIEro CTaHJApTHbIE KOMIUIEKTHI, PernoHanbHbI KOOpPJMHATOP
npenocraniser (o Gopme denepanbHOrO onepaTopa):



- TIOATBEPKJICHUE OTCYTCTBHUS B COOTBETCTBYIOLINX 00pa30BaTEIbHBIX OPraHU3aIUIX, OCHAIIEHHE KOTOPBIX IIAHUPYETCsI, 000PYIOBaHUS, PACXOTHBIX
MaTepHaJIOB, CPEACTB OOYUCHHS U BOCIIMTAHHMSI, YKa3aHHBIX B IIEPEUHE CTAaHAAPTHOTO KOMILUIEKTA;

- IOATBEPKACHUE HaIM4Msl (J1nbo oOecrieueHre Hanuuus 10 MoMeHTa ocHauleHus Llentpos "Touka pocta') ycioBuii uist XpaHEHUs U UCIIOIb30BaHUS
XMMUYECKUX PEaKTHBOB, B TOM YHCJE HEOOXOAUMOTO 000pYIOBaHMs, BKIOYAs MIKa( BBHITSHKHOW MAaHOPAMHBIN M MIKad JUIS XpaHEHUS XUMHUYECKUX
PEaKTHBOB OTHEYNOpPHBIH, cormacHo Ilepednro cpenctB oOydeHHMs W BOCIMTAHHS, HEOOXOOMMBIX Ui pealn3alud 00pa3oBaTeIbHBIX MPOTpPaMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeIHero oOmero oopa3oBaHus, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIIOBHUSM 00ydeHHs, HEOOXO0AUMOT O
MPpU OCHAIIEHUU O00I11e00pa30BaTEIbHBIX OpPraHU3alMi B LENSAX peau3allid MEPONPHUSITUN IO COJACHCTBUIO CO3JIaHUIO B CyObekTax Poccuiickoit
Oenepanun (UCXOAS W3 TPOTHO3UPYEMOW TMOTPEOHOCTH) HOBBIX MECT B 0O0IIe0Opa30BaTENbHBIX OPraHU3aIUsAX, YTBEP)KJICHHOMY IPHKA30M
Munnpocsenienust Poccuu ot 3 centsaops 2019 r. N 465.

OO6pazoBarenbHbIe OpraHu3alkK, Ha 0a3e KOTOPBIX co3aatoTcs U GyHKIMOHUPYIOT LlenTpsl "Touka pocTa", MOJKHBI COOTBETCTBOBATH JIEHCTBYIOIIUM
TpeOOBaHUSAM K YCTPOMCTBY, COJIEPKAHUIO U OPTaHU3AIMU PeXUMa PabOThl 00pa30BaTEIbLHBIX OPraHU3aIlui 1 UHBIM HOPMATHUBHBIM IIPABOBBIM aKTaM,
OTpEENAIONIUM TpeOOBaHUSI K OpraHu3aliy OOIIEro U JOMOJHUTEIHHOr0 00pa3oBaHus 1eTeil.

[Tomemenus ((pyHKIIMOHANbHBIE 30HBI, B TOM 4ucie ydyeOHble KaOuHeThl ¢Gu3uku, XumMuu, ouonorun) llentpa "Touka pocta" pekoMeHIyeTcs
pacrionarars B IIpeieJax OJHOTO 31aHusl.

[IpoexkTupoBanue, 30HupoBanue nomenieHui Llentpos "Touka pocTta" u onpeneneHrue IU3aliH-PEIICHUH OCYIIECTBIISIETCA C Y4ETOM PYKOBOJICTBA IO
poeKTHpoBaHuto eHTpoB "Touka pocta", yrBepxkaaeMoro deaepaabHbIM OIEPaTOPOM.

[Ipu mnpoextupoBanuu, 30HMpoBaHMM TomemeHuid [lenTtpoB "Touka pocra" cremyeTr ydUTBHIBaTH OCOOEHHOCTH OOOPYIOBaHMsI, PACXOJIHBIX
MaTepHasoB, CPEICTB 0OyUeHUsI U BOCIHUTAHUs, KOTOPBIM OyeT oOecrieunBaThCsi 00pa3oBaTeNbHasi OpraHu3alms.

[IpoekT 30HMpoBanusi nomenieHuit llenTtpoB "Touka pocra" npeacrasiagercs DenepaibHOMY ONEPATOPY OJHOBPEMEHHO C MPEACTaBICHHEM
UH(PACTPYKTYPHBIX JIUCTOB.

4. Opranuszanusi 00pa3oBaTeJIbHOH JeITeJTbHOCTH

OOpazoBarenbHas JAeATEIbHOCTh Ha 0a3e meHTpoB "Touka pocra" OCyHIECTBISIETCS MO 00pa30BaTEIbHBIM MIPOrpaMMaM OOIIEro U JIOMOJHUTEIHLHOTO
o0OpasoBaHwUsl.

Tpe6OBaHI/I$I K CI)OpMaTy OpraHu3anuu O6paSOBaTCJ'ILHOI71 ACATCIIbBHOCTH PETYIIMPYIOTCA HACTOAIIUMU PexoMmeHganmsMu 1 UHBIMU I/IH(l)OpMaLII/IOHHLIMI/I
U MECTOAUYUCCKUMHU MaTCpralaMU CDCI[CpaJ'IBHOFO oneparopa.

HanpasieHns peannszyembIX ¢ UCHOJIb30BaHUEM pecypcoB LleHTpoB "Touka pocra" mporpaMMm ONpEneNsioTCs B COOTBETCTBHUM C METOJUYECKUMU
MaTepHalaMi 1 PEKOMEHIAIMSIMH, YCTAaHABIMBAEMbIMH U akTyalu3upyeMbiMu deepalibHbIM ONIEpaToOpoM.


https://fzakon.ru/dokumenty-ministerstv-i-vedomstv/prikaz-minprosvescheniya-rossii-ot-03.09.2019-n-465/

Ha 06a3e muentpoB "Touka pocrta" oOecrneunBaeTcsi peanm3anusi 0Opa3oBaTENbHBIX MPOrPaMM eCTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOM
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBAHUSMH 3aKOHOJATEILCTBA B cdepe 0Opa3oBaHUS M C Y4ETOM PEKOMEHIAIUi
@denepanbHOTO Omeparopa. B oOs3aTenbHOM mopsinke Ha 0aze 1meHTpoB "Touka pocta" oOecreuymBaeTCss OCBOCHHE OOYUYAIONIMMUCS YYIeOHBIX
npeaMeroB "®usuka", "Xumua", "buonorus" ¢ ucrnonb3oBaHHEM MPHOOpETaEMOro 00OPYJOBaHMs, PACXOJHBIX MATEpUAJIOB, CPEJICTB OOydeHUS U
BOCIIMTaHUSL.

He wmenee 1/3 oObema BHEYpOUHOU IESITEIBHOCTH OOYYAIOIIMXCS JOJDKHO OBITh OPHUEHTHPOBAHO HA TOAJCPKAHWE E€CTECTBEHHO-HAYYHOH W
TEXHOJIOTHYECKON HaIpaBJICHHOCTEH 00pa30BaTENbHBIX MPOrPaMM, IPU 3TOM 00BEM MPOrPaMM €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH HE MOXKET
coctaBiATh MeHee 20% oT ob1iero oobeMa BHEYpOUHOU AestenbHOoCTH. OOpazoBaTebHbIE MPOrpaMMbl 10 APYTUM HAIpPaBIEHHOCTSAM IPU HaJIUYUU
BO3MOKHOCTH PEKOMEHIYETCs TJIAHUPOBATh C UCMOJIb30BaHueEM pecypcoB LlenTpos "Touka pocta".

PazpaboTtka pabounx mporpamm 1o npeameram "®usuka", "Xumus", "buonorus", yueOHbIM MpeaMETaM €CTECTBEHHO-HAYUYHOW U TEXHOJIOTHYECKOM
HaIpaBJIEHHOCTEN W3 YacTU y4eOHOTO IUIaHa, PopMUpyeMON ydacTHUKaMU 0Opa30BaTEIbHBIX OTHOIIECHUM, MPOTPAMM BHEYPOUHOW NEATEIBHOCTH H
JIOTIOTHUTEIBHOTO 00pa3oBaHUsl OCYIIECTBIIAETCA OOIIe00pa30BaTeIbHBIMU OpraHU3alUsIMU, B KOTOpBIX co3jaatorcs HeHTpbl "Touka pocta",
CaMOCTOSITEJIBHO C YYETOM METOJMYECKUX MaTepuaioB M pekoMmeHnanuii denepampHoro omeparopa. Peanuzanus oOpazoBaTelbHBIX HpOTpaMm
JOTIOJTHUTENBHOTO 00pa30BaHMsl B MAaJOKOMIUIEKTHBIX 00111€00pa30BaTeNIbHBIX OpraHMU3alusaX OCYUIECTBISIETCd NpU HAJIWYUM y OpraHu3aluu
COOTBETCTBYIOIIUX YCIOBUHU. {151 MaJOKOMIUIEKTHBIX 00111€00pa30BaTENIbHBIX OpraHu3alid AOMycKaeTcs OTCYTCTBUE JIMIEH3UU Ha JOMOJIHUTEIBHO €
o0pa3oBaHHE U pealn3yeMbIX IPOTPaAMM JIOTIOJHUTEILHOTO 00pa30BaHusl.

Pexomenpanuu mo WCIob30BaHUIO CTAaHIAPTHOTO KOMIUIeKTa oOopymoBanms llenTtpa "Touka pocra" mpu peanmszanuu IporpaMM €CTECTBEHHO-
HAay4YHOM U TEXHOJOTUYECKOM HarpaBieHHOCTEN onpeaesieHsl B [Ipunoxenun N 5 k HacTosmuM PexoMenaamusm.

ConpoBoskJiIeHUE U METOIMYECKOe 00ecredeHre UCI0JIb30BaHus MPOGUIBHOTO KOMILJIEKTa 000pyI0BaHUSI B 00pa30BaTEIbHOMN AEATEILHOCTH LIEHTPOB
"Touka pocta" ocymectBisier @enepanbHblil OnepaTop.

Meroauyeckue Marepuanbl, pa3pabOTKH M HHBIE MaTepUalbl 0 BOIPOCAM HCHOJIB30BaHUS MPOPHILHOIO KOMIUIEKTa O0O0OpYIOBaHUS
pa3padaThIBatOTCS, AKTYAIM3HPYIOTCS M pacrnpocTpaHsioTcs DenepaiabHbBIM ONEpaTOpoM, B TOM YHCIEC C NPUMEHEHHEM COBPEMEHHBIX Meaua
MHCTPYMEHTOB (BUIE0, BEOMHAP, MMyOIUKAIIUN).

@DenepallbHBIM OMEPATOPOM Ha PETYIIPHOM OCHOBE 00ECIeYMBACTCS MPOBEICHUE METOJMYECKUX M OO0YYaroIIUX MEpPONpUITUH IO BOMpPOCAM
opranuzanuu oOpazoBarensHoro mporecca B llentpax "Touka pocra" ¢ mpumeHeHHEM MPOGUIBLHOTO KOMIUIEKTa O0OpyIOBaHUS, OKa3zaHUE
METOJUYECKON MOMOIIM TpU pa3paboTKe y4eOHBIX MaTepuajoB, 3aJaHUN IJIs COBEPUICHCTBOBAHUS IMPAKTUYECKOW MOATOTOBKU OOYUYaIOUIUXCS IO
y4eOHBIM MpeIMeTaM, KypcaM BHEYPOUHOU NeSTENLHOCTH, JOMOIHUTEIHHOTO 00pa30BaHUs IETEH.

Ilemaroruueckue pa6OTHI/IKI/I, OCYHICCTBJIAKOIIUC ACATCIBHOCTh Ha Oase HeHTpOB "Touka pOCTa" C NPUMCHCHHUECM HpO(pI/IJ'ILHOFO KOMIIJICKTa
O60py,[[OBaHI/IH, mpoxXonAT 06yquI/1e o mmporpamMmam JOMOJITHUTCIBHOI'O HpO(I)GCCI/IOHaJ'IBHOFO 06pa30BaHI/I}I (KprBI IOBBIIIICHU A KBaJII/I(bHKaHHH) nus3



®denepansHoro peecrpa nporpamm [I1O. Tloseimerrne KBanuUKaUK MEIarorH4ecKux pabOTHUKOB OCYIIECTBIIICTCS HE PEXKE OJHOTO pa3a B TPU
roja.

5. Opranu3anMoOHHO-METOAMYECKOe CONPOBOKICHHE U HCII0JIb30BAHHE
WHOM CO3JAHHOM B PAMKAaX peajiM3allMi HAIIMOHAJILHOI'O NPOEKTa
"O0pa3oBanue' HHPPACTPYKTYPbI

B 1ensx KoMIIJIEKCHOTO CONpoBOXAECHUA AearenbHocTH LlenTpoB "Touka" denepanbHbIM 0nepaTOPOM 0OECIIEUNBAETCS OCYIIECTBICHNE MTyOIMKaIH it
U OOHOBJIEHHS METOJMYECKUX MAaTepuajoB, BKIIOYAIOMIMX Y4eOHO-METOAMYECKHE MarTepHalibl (MHCTPYKIMHM, METOJUYECKHEe MOoCcoOus,
nH(pOpMallMOHHbIE MaTepuaibl, NEPEUYHN PEKOMEHAYEMBIX JINTEPATYpPHbIX MCTOYHMUKOB, BHJIEOMATEPHANbl U JIp.), a TAKKE€ MaTepHallbl 10 UTOram
npoBeJieHus: Meponpuatuii @enepaibHOTO orneparopa (BeOMHapbl, CEMUHAPbI, KOHPEPEHIIUH, COBEIIAHUS U Jp.).

g neparornyeckux pabotHukoB LlenTpoB "Touka pocrta" denepaibHbIM ONEpaTOpoM obOecreurBaeTcs MPOBEIEHUE TeMaTHYECKUX BEOWHApOB U
00pa3oBaTeNbHBIX MEPONPUITHIA, HANPABJICHHBIX Ha Pa3bsICHEHHE BOIPOCOB pean3aliui 00pa3oBaTeIbHBIX mporpamMm Ha 0asze LlentpoB "Touka
pocta" ¢ mpuMeHeHneM MPOPUIHLHOTO KOMIUIEKTa 000PYI0BaHUS.

Jlnst PernoHainbHBIX KOOPAWHATOPOB M PYKOBOAAMUX padoTHHKOB lleHTpoB "Touka pocta" demepanbHbIi omepatop oOecneYrBaeT MPOBEICHUE
TeMaTU4YeCKNX BEOMHAPOB, HANPABICHHBIX HA JOMOJHUTEIBHOE PAa3bsICHEHHE BOMPOCOB, OTHOCSIINXCS K UCIIOTHEHUIO KOMILIEKCOB Mep (IOPOKHBIX
KapT) mo co3gaHuio W (pyHkumoHmpoBaHuto IlenTpoB "Touka pocTa", MOCTHKEHHIO YCTAaHOBJICHHBIX TOKa3zaTeled (YHKIIMOHUPOBAHUS,
WCIIOJIb30BAHUIO MHOM CO3/IaHHOM B paMKax peaju3aiiy HalmoHanbHOro nmpoekra "ObpazoBanue" HHPpaCTPyKTYpHI.

B nensx 3¢¢dekTuBHON OpraHu3allMOHHO-METOAMYECKOW TMOACPKKH co3aanus W ¢GyHknuoHupoBanus LlenTpoB "Touka pocrta" Ha TeppuTOpUH
cyowsektoB Poccuiickoit @enepanuu PernoHanbHBIM KOOPAMHATOPOM O0OECIIEUHMBACTCS BOBJICUCHHE JETCKUX TeXHONapkoB "KBaHTOopmym'", IEHTPOB
nudpoBoro obpazoBanus nered "IT-ky0", KIHOYEBBIX IEHTPOB JOIOJHUTEIBLHOTO OOpa3zoBaHms "J[oM HaydyHOUW KoJabopanuu" B JEATEILHOCTH
entpon "Touka pocra" B ciemyronux ¢popmarax:

1. TIpoBeneHrne COBMECTHBIX MEPOMPHATUN Uil OOYyYaIOIIMXCS M MEJarormyeckux pabOTHHUKOB OO0IIe00pa3oBaTelNbHBIX OpraHM3aluii, Ha 0aze
KoTopbix co3patorcsa Llentper "Touka pocra" (oOywaromiyie ceMUHapbl U MacTep-KiIacchl MO BOMPOCAM HCIOJIb30BaHUS OOOpPYIOBaHUS, CPEICTB
oOyueHusi U BOCIUTAHUS; METOJAMYECKUE MEPOIPHUITHS MO0 BOIpOcCaM Pa3pabOTKH, COBEPILIECHCTBOBAHUS U BHEIPEHUS MPOTrpamMM IOIMOJHUTEIBHOTO
00pa3oBaHUsl €CTECTBEHHO-HAYYHON M TEXHHMYECKOW HANpPaBIEHHOCTH, OPTaHU3allMd BHEYPOUHOH NEATENBHOCTH OOYYarOIIMXCS; WHAUBUAYaAIbHbIC
KOHCYJbTAIlMK JJIsl TI€arorH4ecKuX pPaOOTHHKOB, B TOM YHCIE B PEKMME OHIIAWH; 3aHATHS MPOEKTHOW IesTeNbHOCTHhIO; KOHKYpPCHBIE U
COpPEBHOBATENIbHBIE MEPOTIPUATHS sl ACTEH U JIp.).

2. OpraHuM3anusi ¥ y4yacTu€ B PETMOHAJBHBIX M MEXKPErHMOHAJIbHBIX KOH(epeHUusxX, ¢ecTuBamsix, (Gopymax mo oOMeHy oOmbITOM pabOThl Ha
BBICOKOOCHAILIEHHBIX YUYEHHKO-MECTaX, B TOM YHCIIE M0 pealn3alud mIpeaMeTHbIX obnactelt "EcTecTBeHHO-HayuHble mpeameTsl”, "EcTecTBeHHBIE



Hayku'", "Matemaruka u unpopmaruka", "OOmecTBo3Hanue u ecrectBo3Hanue", "TexHonorusa", a Takxke MporpaMm JOMOTHUTEIHHOTO 00pa30BaHMs
€CTECTBEHHO-HAyYHON U TEXHUYECKOM HAIPABICHHOCTEH.

3. YuyacTHe permoHaJbHBIX KOOPAMHATOPOB, mpencraBureneid LlenTpo "Touka pocra" W WHBIX LEHTPOB, (PYHKIMOHHUPYIOIUX HA TEPPUTOPHUH
cyonekTa Poccuniickoit @enepanuu, B Meponpustusix denepaabHOro oneparopa.

I'padux MepompusATHIA, KBOTHI YYacTHs, COJCp)KaHWE U TEXHOJOTHH TPOBEICHHUS MEPONpUATHH goBojsaTcsi DenepanbHBIM — ONMEpPaTOPOM
JOTIOJTHUTENBHO.

4. Opranusanus ¥ y4acTue B IpOBEJCHUH MH(POPMALIMOHHBIX KaMIIaHUH MO MOMYJIsipU3allii HallMOHAJILHOTO IpoekTa "OOpa3zoBaHue" Ha TEPPUTO pUU
cyobexToB Poccuiickoit ®enepanuu, B TOM 4YHCIE COOBITUSAX, MPOBOAMMBIX JJIsi KOHCYJIBTAlHOHHOTO COINPOBOXACHUS pPOIUTENEH (3aKOHHBIX
Mpe/icTaBuTeNel) 00ydarouxcs 0 BO3MOKHOCTSIX JUIsl pa3BUTHS CIOCOOHOCTEN M TalaHTOB MX JETEH, MPo(ecCHOHANbHON OpUEHTAIIMU U YCTIEII HOTO
OCBOEHHSI OCHOBHBIX 00pa30BaTeIbHBIX MPOTPaMM 00I1IeT0 00pa30BaHuUS.

5. Pa3paboTka, yTBEpXKICHHE W pealHM3allds CETEBBIX OOpPa30BATENBHBIX IMPOTPAMM C MCIOJB30BAaHUEM BBICOKOOCHAIEHHBIX YYE€HUKO-MECT,
co3MaHHBIX B cyOwbekTe Poccuiickoii denepannu B paMKax HaIMOHATBHOTO TpoekTa "OOpa3zoBaHue', B TOM YHCIE COBMECTHO C JETCKUMH
texHonapkamu "KBantopuym".

6. BoBieuenue obOydaronuxcs o0meoOpa3oBaTebHBIX OpraHu3aIiii, Ha 0a3e KOTOPHIX co3maroTcss U ¢GyHKmoHupyroT Llentper "Touka pocra", B
pasnuuHbie (POPMBI COMPOBOKICHHS M HACTAaBHUYECTBA C MCIOJIb30BAHUEM KaJpOBBIX PECypCcOB, 00ECHEUMBAIOLIUX PadOTy BHICOKOOCHAIIEHHBIX
YYEHHKO-MECT, CO3/IJaHHBIX B CyObhekTe Poccuiickoit denepanuu B paMKax HallMOHAJIBLHOTO mpoekTa "Obpa3oBanue" ¢ yueToM METOJ0JOTHH (1IeTIEBOM
MOJIENIM) HAaCTaBHUYECTBA OOYYAIOMIUXCS I OPraHW3aluid, OCYIISCTBIISIONIMX 00pa30BaTENbHYIO ACSITEIBHOCTh IO 0O0Ie00pa30BaTeIbHbIM,
JOTIOTHUTEIbHBIM 00I1e00pa30BaTeIbHbIM U MIpOoTrpaMMaM CpPEIHEro MpoQecCHOHAIBHOTO 00pa30BaHMs, B TOM YHUCIE C MPUMEHEHHEM JIy4IINX
MIPaKTUK 0OMEHA OTIBITOM MEXI1y 00yJaroIIMMHUCS.

Hentper "Touka pocra" HUCHONB3YIOT HHPPACTPYKTYPY M KaapOBBIE PECYpChl JAETCKUX TexHomapkoB "KanTtopmym'", co3maBaeMblx Ha 0ase
00111e00pa30BaTEIbHBIX OPraHU3aIui, IS pa3BUTHS MPOEKTHON JeaTebHOCTH oOydatomuxcs. [lemarorudeckue padotauku Llentpos "Touka pocta"
ofOecreunBarOT ydyacThe OOYdYaloluXcsi B MEPONPUATHUAX AETCKUX TexHomapkoB "KBaHTopuyMm" ¢ yaajJeHHBIM HCIOJB30BaHHEM O0ODPYAOBAHUSA,
CpelaCcTB OOyueHHs M BOCIHUTAHHS, a TAKKEe MPUHUMAIOT y4yacTHE€ B OpPraHM3yeMbIX MMU CEMHHapax Mo AeMOHCTpaiuu 3(PEGEKTUBHOTO ONbBITA
peanu3zanuu  00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJOTMYECKOW M HWHBIX HAIPaBICHHOCTEW Cpead HHBIX 001eo0pa3oBaTebHBIX
OpraHu3aIfii, pacloioKeHHbIX Ha TEpPUTOpUH cyonekTa Poccuiickoii @eneparum.

PernonanpHbIM KOOPIMHATOPOM Ha TeppuTopuM cyobekra Poccuiickoit denepannn obecrieunBaercsi paboTa 1Mo MojepxKe 001meo0pa3oBaTeIbHbIX
OpraHu3alvii, MOKa3bIBAIONIINX HU3KHE 00pa30BaTelIbHbIE PE3YNbTaThl, C HCIOJb30BaHHEM HH(PACTPYKTYpbl M KajapoBoro obecnedeHus LleHTpos
"Touka pocta" B pa3nmuuHbIX (popMaTax (COBMECTHas peayn3alus 00pa30BaTeNIbHBIX MPOTpaMM, NMPOBEICHUE 00YyUaIOIUX MEPONPUATHI, CEMUHAPOB,
KOHCYJIbTAIMH U Tp.).



IIpy npoBeneHMM pa3IMYHBIX MEPONPUATUHN, CBA3aHHBIX C peanu3aluedl HauuoHaIbHOTO Impoekra "OOpa3zoBaHue", HCIOJIB30BAHUEM
COOTBETCTBYIOILIEH MH(PPACTPYKTYPHI, KaIPOBbIX U (PMHAHCOBBIX PECYPCOB, AOJDKHO OBITH 00eceyeHo X MH(OPMAIIMOHHOE COMPOBOXKICHUE, B TOM
qucie B CpPEACTBAX MacCcOBOW HMH(OpMAIMK, COIHMAIBHBIX CETAX, Ha caiiTax o0pa3oBaTEeNbHBIX OpPraHM3alMil C HCHOJIb30BaHHMEM (DUPMEHHON
CHUMBOJIMKH HAIIMOHAJILHOTO TIpoekTa "O6pa3oBanue".

Wudopmamms o6 yuactum LlentpoB "Touka pocta" B MepompuaTusx Hampasisercss deaepalbHOMY OIEpaTopy B paMKax €KEKBApTAIbHOTO
MOHHUTOPHHTA.

6. TpeboBanus k punancosomy odecneuyenuio Llentpon
"Touka pocra"

®unancoBoe obecneueHne QyHkuuoHupoBaHus lLlenTpoB "Touka pocta" BKIIOYaeT 3arpaThl B COOTBETCTBUM ¢ OOmMMU TpeOOBaHUAMU K
OTIPEJICNIEHUI0 HOPMAaTUBHBIX 3aTpaT Ha OKa3aHWE TOCYJapCTBEHHBIX (MYHUIMNAIBHBIX) yCIyr B cdepe MOIIKOJIbHOrO, HadalbHOrO OOIIero,
OCHOBHOTO OOIIET0, CpeIHero oOImero, cpemHero MpoQPecCHOHATLHOTO 00pa30oBaHUs, AOMOJHHUTEIBHOTO OOpa3oBaHUs JETEH U B3POCIHBIX,
JOTIOJTHUTEIBHOTO MPO(GECCHOHATBHOTO 00pa3oBaHus JUIsl JIUI, WMEKIIMX WM TOJYyYalIluX cpeaHee mpodeccnoHampHoe 00pa3oBaHUeE,
npodeCCHOHANTBHOTO O00yJYeHUs, MPUMEHSEMBIMU TPU pacdeTre oObema cyOcuauu Ha (UHAHCOBOE OOecreueHHe BBITIOJHEHUSI TOCYAapCTBEHHOTO
(MyHUIIMTIAJIBHOTO) 3a/laHusl Ha OKa3aHWE€ TOCYAAPCTBEHHBIX (MYHHIMIAIBHBIX) YCIYT (BBINOJHEHUE PabOT) roCcyJapCTBEHHBIM (MYHMIIMIIAIBHBIM)
YUpeXKICHUEM, YTBEPKICHHBIMU TTprKka3zoM Munnpocsenienus Poccun ot 20 HostOpst 2018 r. N 235 1 BKIIIOYAIONTUMHU B TOM YHCIIE:

- OIUIATy TPY/ia MeJarornyeckux paboTHUKOB 00111e00pa3oBaTeIbHOM Opranu3aiuu, odecrneunBamommx GyaknuonupoBanue [{entpos "Touka pocra";

- an06peTeHHe JO0CTAaTOYHOI'O 00beMa OCHOBHBIX CpE€ACTB M MaTCpHUaJIbHBIX 3allaCoB, B TOM 4YHUCJIEC PACXOJHBIX MaTCpHualoB, HJIA oOecrneueHus
pealini3ainn O6p330BaT€J'II>HBIX [mporpamMmm B O6T.>€Me, HeO6XOI[I/IMOM JIIA HCHpCpBIBHOﬁ pcajm3anuu O6p330BaTeJ'IBHOFO mponecca,

- obecrieueHue TCKYHIeﬁ JCATCIIBHOCTHU O6H.[CO6paSOBaTeJ'IBHOI71 OpraHu3anuru 110 o0ecrneyeHuIo 06pa3OBaTeanoro Iponecca.

IIpu ¢opmupoBanum Oromxera cyobekta Poccuiickoit @enepanuu (MECTHOTO OMOIKETa) HAa OUYEPETHOM TroJ M IJIAHOBBIA MEpUOJ HEOOXOAMMO
mpeaycMaTpuBaTh OIO/KETHbIE aCCUTHOBaHHS B oObeme, HeoOXxoauMoMm st (uHaHcoBoro obecrieyenust ¢yHkuuonupoBanusi LlentpoB "Touka
pocrta", B TOM 4HCJIe C y4ETOM COOTBETCTBYIOIIEH WHICKCAIIHH.

7. 3akj09uTeIbHbIE OJ0KEHHS

[Tpu peanuzanyu MeponpUATHHA B LeNAX co3gaHus U QyHkuuoHupoBanusa LlenTpoB "Touka pocta" cyobekt Poccuiickoit deaepaunn obecrieunBaer
coOuo/iIeHne TpeOOBaHMI aHTHMOHOMOJIBHOTO 3aKOHOJATEIbCTBA M 3aKOHOJATENbCTBA O KOHTPAKTHOM cucTeMe B cdepe 3aKylmoK TOBapoB, padoT,
yCIyT JJisi 00ecredeHus rocyJapCTBEHHBIX M MYHUIIUIAIBHBIX HYXX]I, B TOM YHCJIE B YaCTU 00ecrieueHHs MOBBIIEHUS Y3PPEKTUBHOCTH, UCKIIOUESHHUS
OTpaHUYEHHUs] Kpyra IOCTaBUIMKOB M IOCTaBJISIEMOro OOOPYIOBaHMs, IMOBBIIICHUS DPE3yJbTATUBHOCTH OCYILECTBJICHUS 3aKYMOK, OOecreueHHs
MIPO3PavyHOCTH, MPEIOTBPALLIEHHS KOPPYILMU U APYTHUX 3JI0yHOTpeOIeHui.



[Tpu ocymectBnennn cyobekramu Poccuiickoit denepamnuu 3aKylmoK TOBAapOB, padOT, YCIYT C IENbI0 MPUOOpeTeHUs 00OpyIOBaHUS, PACXOTHBIX
MaTepHaoB, CPEICTB OOYUEHHUs M BOCIIUTAHMS B 1esix co3naanus LlenTpos "Touka pocra" 3a cuer cybcuanu u3 deaepaibHOro O KETa OFOIKETaM
cyonekToB Poccuiickoit denepannu Ha copUHAHCUPOBAHUE PACXOTHBIX 0053aTeNbCTB CYOBeKTOB Poccuiickoii denepariyu:

- oOecrieunBaeTCs ICHTPATH3AIIHS 3aKyIIOK B IMOPSIIKE, OTIPECIIEHHOM ITYHKTOM 7 cTaTthu 26 @enepaibHOTO 3akoHa "O KOHTPAKTHOH cUCTeME B cdepe
3aKyIOK, TOBApOB, pabOT, YCIYT ISl 00eCIIeUeHUs TOCYJapPCTBEHHBIX U MYHUITUTIAIBHBIX HYXK]'";

- TPUMEHSETCS HAUMOHAIBHBIM PEeKHM B COOTBETCTBUHU ¢ TpeOoBaHusiMH cTatbu 14 depepanpHoro 3akoHa ot 5 ampens 2013 r. N 44-®3 "O
KOHTPAaKTHOW CUCTEME B c(hepe 3aKyloK TOBApPOB, pabOT, yCcayr s 00ecneueHus rocy1IapcTBEHHbIX U MYHUIIUIIATbHBIX HYXJ" .

Kpome toro, mpu ocymecTBieHnn 3aKymnok cyorekramu Poccuiickoit deaepanun 10JKHBI OBITh YUTEHBI:

- oJsioxkeHus ocranoBieHus [IpaBurenscTBa Poccuiickoit @eneparnmu ot 03.12.2020 N 2013 "O MUHUMAIBHOH JI0JIE 3aKYITOK TOBAPOB POCCHICKOTO
IIPOUCXOXKIACHHUS

- moJoxkeHusi noctaHoieHust IlpaBurensctBa Poccuiickoit ®enepauuu ot 03.12.2020 N 2014 "O muHUManbHON 00s3aTE€IBHON J10JI€ 3aKyIOK
POCCHIICKMX TOBAPOB U €€ JOCTHKEeHUU 3aka3zunkoM" (BMecte ¢ "[losokeHneM o TpeOoBaHUSAX K cojAep)kKaHUIo U ¢opMe oTyeTa 006 0ObeMe 3aKyloK
POCCHICKMX TOBapOB, B TOM YHCIIE TOBAPOB, OCTABIISIEMBIX TIPU BBITIOJTHEHUH 3aKyITaeMbIX pa0OT, OKa3aHUH 3aKyMaeMbIX YCIIYT, OCYIIECTBICH HBIX B
LEeJAX JOCTHKEHUS 3aKa3YMKOM MUHHMMAJIbHON 00s3aTe€IbHOM JOJIM 3aKyNOK, O TpeOOBaHUAX K COJEPKAHHUIO OOOCHOBAHUS HEBO3MOXKHOCTHU
JOCTH)KEHUS 3aKa3UMKOM MUHHMMaJIbHOMN 0053aTEJIbHON JI0JIM 3aKYIOK POCCHHMCKHX TOBApOB (B TOM YKCIIE TOBAPOB, MOCTABIISAEMBIX IPHU BHIIOJIHE HUU
3aKynaeMbIX padoT, OKa3aHUM 3aKyMAeMbIX YCIYT') OTAENbHBIX BUIOB, IIPU OCYILECTBIECHUH 3aKyNOK KOTOPBIX YCTAHOBJIEHBI OTPAHUYEHUS JOIYyCKa
TOBApOB, MPOUCXOIAIINX U3 MHOCTPAHHBIX TOCYAAPCTB, O MOPSIKE NOArOTOBKU U pa3MEIIEHUs B €IMHON MHPOPMALIMOHHON CUCTEME B Cchepe 3aKyIOoK
Takux otdyera U obocHoBaHus", "llonoxeHnemM o nmopsake, KPUTEPUSX U NOCIEACTBUM MPOBEJCHUS OLICHKU BBIMOJIHEHUS 3aKa3UYMKOM OO0S3aHHOCTH
JOCTH)KEHUSI MUHUMAJIbHOM 00513aTeNIbHON JJOJIM 3aKYIOK POCCUICKMX TOBApOB (B TOM YMCJIE TOBAPOB, IOCTABIIAEMBIX IPU BBIMOJIHEHUH 3aKyIae MbIX
paloT, OKa3aHUU 3aKyNAeMbIX YCIYT) OTAEIbHBIX BHUJOB, NPH OCYLIECTBJIEHUHM 3aKyIOK KOTOPBIX YCTAaHOBJEHBI OFPAaHUYEHUS JOIYCKa TOBAapOB,
IIPOUCXOIAIIMX U3 MHOCTPAHHBIX rocy1apcTs").

[Tpunoxenue N 1
K MeToIn4ecKuM peKOMEeHIaIHsIM
KOMIIVIEKC MEP ("JOPOKHAS KAPTA")
O CO3JAHUIO U ®PYHKIIMOHUPOBAHUIO B OBIIIEOBPA30OBATEJIbHBIX
OPT'AHMU3AIIUSX, PACITIOJIO)KEHHBIX B CEJIbCKOM MECTHOCTH Y MAJIBIX

T'OPOJAX, HIEHTPOB OEPA3OBAHHUS ECTECTBEHHO-HAYYHOM,


https://fzakon.ru/laws/federalnyy-zakon-ot-05.04.2013-n-44-fz/
https://fzakon.ru/laws/federalnyy-zakon-ot-05.04.2013-n-44-fz/
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https://fzakon.ru/postanovleniya-pravitelstva/postanovlenie-pravitelstva-rf-ot-03.12.2020-n-2014/

U TEXHOJOTHYECKOU HATIPABJJIEHHOCTEH "TOYKA POCTA"

CO3/aHUE U
(GYHKIIMOHUPOBaHUE
uentpoB "Touka pocra";

- MOKa3aTenu
NesITeNIbHOCTH LIEHTPOB
"Touka pocra";

- turioBoe [lonoxkenue o
nestesbHoCTH LleHTpoB
"Touka pocta" Ha
TEPPUTOPUHU CYOBEKTA
Poccuiickon deneparuu

- IepeYeHb
0011600pa3oBaTEIIbHBIX
OopraHu3aiu,
PacIoyIOKEHHBIX B
CEIIbCKOM MECTHOCTH U
MaJjbIX TOpojiax, Ha 6a3e
KOTOPBIX TUIAHUPYETCS
co3nanue Llentpos

ynpasJieHue B cepe

oOpa3oBaHus (naJee -

pacnopsiauTebHbII
akt POUB)

HaumeHoBaHue OTBeTCTBEeHHBI Pe3yabTar Cpox
MepOonpHUATUSA
.|YTBEpKACHBI: Pernonanbubiii | PacnopsiaurenbHblii | He mo3aHee 31
KOOPAHUHATOP aKT perHoHAJbLHOr0 | siHBaps X <2>
- TIOJDKHOCTHOE JIMIIO B oprana roaa
COCTaB€ PETMOHAIBHOTO HCIOJHUTEILHOM
BEJIOMCTBEHHOTO BJIACTH,
IIPOEKTHOro oduca, OCYHIECTBJISAIOIIEr0
OTBETCTBEHHOE 3a rocyJAapcTBeHHOE




"Touka pocra".

Cdopmuposan n PernonajabHbIi IMucbmo Coraacno
COIIACOBaH KOOPAUHATOP, (enepansHoro 0TIeJIbHOMY
HH(}PaCTPYKTYpPHBIi (enepanbHbIi oneparopa u rpaguky
JIUCT oneparop pacnopsaauTe bHbII
akt POUB
O0bsBieHbI 3aKynIkl | PeruoHajbHbIi HN3Bemenus o He no3aHee 1
TOBapOB, PadoT, YCJIYI | KOOPAMHATOP | mpoBeaeHHM 3aKyNOK | ampeis X roaa
s co3aanus Llenrpos
"Touka pocra"
CdopmupoBanbl Pernonasbhuplii | PacnopsianTebHbII He no3aHee 1
NMPOEKThI 30HUPOBAHUSA | KOOPIAMHATOP akt POUB anpess X roaa
enTpos "Touka
pocra"

IIpoBenen MOHMTOPUHT | PernoHabHbII IIo popme, 25 aBrycra X
padoT 1o NpPUBEJCHUI0 | KOOPAUHATOP omnpeaeJsieMon roaa, aajee
miaomanok Ilenrpos MuHnpocBemeHnst €KeroaIHo

"Touka pocra'" B Poccun nian
COOTBETCTBHE C DenepaibHbIM
MeTOAMYEeCKUMH onepaTopoM

PeKOMeHIalusIMH

Munnpocsemenus

Poccun




Hauasio paéoTsi Peruonaabusiii | HMHpopmannonHoe 1 cenTadpa X
HenTpos "Touka KOOPAUHATOP ocsemenue B CMHU roaa
pocra"

ExexBapTanbHbIi Pernonanbubiii | OTuer @egepanbHomy | 1 oxkrsiops X
MOHHMTOPHMHT KOOPAUHATOP | omepaTopy 10 UTOram | roja, aajuee -
BBbINOJTHEHH S MOHUTOPHUHIA €/KEKBaAPTAJIbHO

NoKasareJieil Co31aHuA B Te4eHue 2-xX
U GyHKIMOHUPOBAHUS Jer

ueHTpoB ""Touka
pocra"

B OBIIIEOBPA30OBATEJBHBIX OPTAHU3ALIMSX, PACIIOJIO)KEHHBIX B CEJIbCKOM

<2> X - 7O OJIy4eHUsI CYOCHAMH.

MHUHHUMAJIbBHBIE HHAUKATOPBI U IIOKA3ATEJIN

MECTHOCTHU 1 MAJIBIX I'OPOJAX, HEHTPOB OGPA30BAHUA

PEAJIM3ALIMU MEPOIIPUATHI IO CO3JIAHUAIO 1 ®YHKIIMOHUPOBAHUIO

ECTECTBEHHO-HAYYHOM U TEXHOJIOTTYECKOM HAITIPABJIEHHOCTEM

"TOYKA POCTA"

[Tpunoxenne N 2

K MeToau4ecKkuM peKOMEHIaIusIM



HaumeHoBaHune MunumajbHoe MuHumajabHoOE MeTtoauka pacuyera
HHAUKATOPA 3HAYeHHE B IO/ JJIs 3HAYEHHE B IO JJIs MHHHUMAJILHOI'O
(moxka3zareJin) 001eo0pa3oBaTebHBIX| MAJOKOMILIEKTHBIX |IOKAa3aTessl B LeJIOM I10

opraHu3anuii, He |o0meo0pa3oBarejbHbIX| cyObekTy Poccuiickoi
SABJISIIO LA XCS opraHu3anui denepanum, B roj
MAaJIOKOMILJIEKTHBIMH
UwucneHHOCTh 300 100 CymMma 3HaYeHui
00yJaroImxcst MOKAa3aTeJisd N0 BCEM
obmeo6pazoBaTensroii |(B roa oTkpwiTHst - 150) | (B rox otkpuiTHst - 50) (0GmeodpazoBaTeabHBIM
OpraHu3aIu, opraHu3anusimM, Ha 6a3e

OCBaMBAOIINX JIBA U
0oJsiee yueOHBIX
peaAMeTa U3 Yucia
MPeAMETHBIX 00s1acTen
"EcTecTBeHHO-Hay4YHbIE
npeaMeTsl”,
"EctecTBeHHBIE HAyKHU'",
"MaremMartrka u
nHpopmaruka",
"OOI1IECTBO3HAHKE U
€CTeCTBO3HaHue",
"Texnomorus" u (Mim)
KYpChl BHEYPOUHOI
JeSITeNbHOCTH
OOIIEMHTEIUIEKTyaIbHOU
HAIPaBJIEHHOCTH C
HCIOJIb30BAaHUEM
CpencTB oOyueHus: u
BocriuTanus LlenTpa
"Touka pocra" <3>
(uenoBek)

KOTOPBIX CO31aI0TCS
neHTpsl "Touka pocra'




2 [UncneHHOCTh 60 30 Cymma 3HauyeHmii

o0yJaronuxcs MoKAa3aTeJIsA M0 BCeM
o6meo6pazoBatenshoii | (B rom orkpbiTus - 30) | (B rox oTkpuiTHS - 15) (0Gmeo6pazoBaTeabHbIM
OpraHu3aIu, opraHmu3anusimM, Ha 0a3ze
OCBaMBAOIIMX KOTOPBIX CO31AK0TCS
JOTIOJTHUTEIHHBIE neHTpbl ""Touka pocra"
o0mieo0pa3oBareIbHbIC

IPOrpaMMBbI

TEXHUYECKOU U
€CTECTBEHHO-HAay4YHOH
HaIpPaBJIEHHOCTHU C
HCII0JIb30BAHUEM
CpeacTB oOyueHus u
BocriuTanus LlenTpa
"Touka pocra" <4>
(4emoBeK)

3 |dons megaroru4eckux 100 100 100
pPabOTHHUKOB IIEHTpa
"Touka pocrta",
MpoLIeAIuX 00yueHne
0 MporpamMmam u3
peectpa mporpamm
MOBBILICHUS
KBaTM(UKAITUN
(henepanbHOTO
onepatopa <5> (%)

<3> Hcnonb3oBaHHE CpeaAcTB O60p}/'I[OBaHI/I$I, 06yquI/151 U BOCIIUTAaHHA BO3MOJKHO Ha BCCX YPOBHAX O6H_ICFO 06pa30BaHI/I$I )41 uenecoo6pa3H0 JJIA
pcam3anuun ypO‘-IHOﬁ u BHCypO‘-IHOﬁ ACATCIIBHOCTU TI0 IIpOorpaMmam CCTCCTBCHHO-Hay‘{HOﬁ U TEXHOJIOTHYECKOI HaHpaBHeHHOCTCﬁ. Pacuer
IoKasareiid nNpeaAyCcCMaTpuBacT CyMMUPOBAHUC YUCIICHHOCTH o6yqa10m1/1xc;1 06I_LICO6p8.30BaTCJ'IBHOI71 OpraHusaliyu, KaXXObIH U3 KOTOPBIX 3aJIeliCTBOBaH



B OCBOGHUHM HE MEHEe JIBYyX INPEAMETOB, KYpCOB, AUCIHIUIUH (MOJYJel) €CTeCTBEHHO-HAYYHONW M TEXHOJIOTMYECKON HalpaBIEHHOCTEH B pamKax
peanu3a OCHOBHBIX OO0IIe00pa30BaTENbHBIX MPOTrpaMM. YUHUTBHIBAIOTCS ydeOHBIC MpeIMETHl U3 YHcia MpeAMEeTHBIX obnacted "Martemaruka u
nHpopmaruka", "OOmecTBo3Hanue U ecrectBo3Hanue", "TexHonorus", "EcrecTBeHHO-Hayunble ipeamethl”, "EcTecTBeHHBIC HAYKH" U (MIIH) KypCHI
BHEYPOUYHOH JEATEIbHOCTH, peaji3yeMble C HCIOJh30BaHHEM CpeAcTB oOydeHuss u Boctmrtanus LlentpoB "Touka pocra". B cmywae, ecnm B
o01eo0pa3oBaTebHON OpraHu3ayy, o0Ias YMCISHHOCTh 00yJarOINXCs MEHBIIIE YKa3aHHOTO 3HAYEHHs, 3HAYCHUE TT0KA3aTeNsl JOJKHO COCTABIIATh
He MeHee 80% oT 0011el YUCIEHHOCTH 00yYaroUIXCS.

<4> B ciyuae, eciii B 001Ie00pa3oBaTeIbHON OpraHU3aliy, 00Ias YUCICHHOCTh OOyUYaIONIUXCs MEHBIIEC 3HAYCHHS, YKa3aHHOTO B TOKa3zaTene 1,
3HaYEHHUE MOKa3aTels J0JDKHO COCTaBIATh He MeHee 20% oT oOlmiel yucieHHoCcTH oOydaromuxcs. i MaJoKOMIIEKTHBIX 00I1e00pa3oBaTeIbHbBIX
OpraHu3aIiii JOMTyCKaeTCsl OTCYTCTBHE JIMIIEH3UH Ha JOTIOJHUTEIbHOE 00pa30BaHUE U PEATH3YEMbIX ITPOTPaMM JIOTIOJIHUTEIFHOTO 00pa30BaHMSL.

<5> B cooTBeTcTBHU ¢ IYHKTOM 2 9acTu 5 crathu 47 denepanpHoro 3akoHa ot 29.12.2012 N 273-D3 "O06 obpazosanvu B Poccuiickoit ®eneparmn”
TOBBIIICHUE KBATH(UKAIMKA TIEAArOTMUYeCKHUX PaOOTHUKOB OCYIIECTBISIETCS HE pPEXKE OTHOTO pa3a B Tpu roxa. lloBwieHue KBamudukaium
MeJarorTHYecKoro paboTHUKa IeHTpa "Touka pocra" 3acuUnMTHIBaE€TCS MPHU HAIUYWU JEHCTBYIOIIETO (C JaThl MPOXOXKIEHUS MpoIio He Oosee 3 ner)
YAOCTOBEPEHHUSI O TOBBINICHUH KBATM(PHUKAIMK IO MpOoTrpaMMaM, COOTBETCTBYIONMMM HarpaBieHHoCTsM llentpa "Touka pocta", Winm mpoxXoXIeHUN
00y4eHus 1o mporpamMmam (eaeparbHOro onepaTopa. Takke yUUTHIBACTCS HAIWYWE Y MENaroTHUYeCKuX PaOOTHUKOB yIOCTOBEPEHHUH O MOBBHIIIICHUN
kBanuduKanuu no nporpammam n3z denepanpHOro peectpa 00pa3zoBaTEIbHBIX MPOTPAMM JOTIOTHUTEIBHOTO MPOGECCHOHATHPHOTO 00pa30BaHUs.

[Tpunoxenne N 3
K MeToin4ecKkuM peKOMEeH Jalusam
Ilepeyennb
0011e00pa30oBaTeJbHbIX OPraHU3aNuil, HA 0a3e KOTOPbIX
IJIAaHUpYeTcs co3aanue U GyHkuuoHupoBanue LlenTpoB o0pa3soBanust
€CTeCTBEHHO-HAYYHOH M TEXHOJIOTMYECKO HANPABJIECHHOCTEeH
"Touka pocta" B roay B paMKax (eiepajibHOI0 NpoeKTa
""CoBpeMeHHAasl IIKO0JIA" HANMOHAJBLHOIO npoekra "O0pa3oBanue"

B (HanmeHoBanue cyobekra Poccuniickoit ®@exepanun)



https://fzakon.ru/laws/federalnyy-zakon-ot-29.12.2012-n-273-fz/

N | HammeHnoBanue HaunMeHoBaHHe KOpuanueckuii agpec | YuciaenHocts |ManokoMILIEKTHAs

/11 MyHHIIUIIAJIBHOT 0 00 111e00pa3oBaTeIbHOI |001e00pa3oBaTe/ b HOM 00y Ya IO N X CS (na/uer,
o0pa3oBaHusi | OpraHu3anuu, Ha 0a3e opraHu3anuu (1o KOJIM4eCTBO
KOTOPOH IUIaHNpYyeTcs ycTaBy) KJIACCOB-
cozpanue LlenTpa KOMILIEKTOB)

"Touka pocra"

[Tpunoxxenue N 4
K MeToan4ecKuM PeKOMEHIaIusIM

Tunosoe Ilonoxenue
o LlenTpe o0pa3oBaHusi eCTECTBEHHO-HAYYHOI U TEXHOJIOTHYeCKOM
HanpasJjeHHocTel ""Touka pocra" Ha 0a3e <HaMMeHOBaHUe

001e00pa3oBaTe/JIbHOM OPraHu3anuu>

1. OOwue 1oJI0KEHUS

1.1. Ilentp oOpa3oBaHMsI €CTECTBEHHO-HAyYHOM MW TEXHOJIOTMYECKOW HampaBiaeHHocTed "Touka pocrta" Ha 0aze <HaWMEHOBaHHUE
oOuieoOpazoBarenbHO opranuzanun™> (maigee - LleHTp) coszmaH ¢ LenblO0 pa3BUTHA Yy OOYYarOIIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTHYecKOM,
nH(OPMALMOHHON TPAaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U KPEATUBHOTO MBIILICHUS, COBEPIICHCTBOBAHHS HABBIKOB €CTECTBEHHO-HAYUYHOU U

TEXHOJIOTUUECKOM HaHpaBﬂeHHOCTeﬁ.

1.2. LlenTp He ABIAETCS IOPUAUYECKUM JIMIIOM U JACUCTBYET JUIS TOCTHXKEHUS YCTABHBIX Iiesiell <HauMeHOBaHue 00111e00pa3oBaTeIbHON OpraHu3a >
(manee - Yupexx/ieHue), a TaKKe B IEJIAX BBITIOJHEHUS 3aja4u U IOCTIKEHUS ToKa3aTesel U pe3y/IbTaToB HallMOHaIbHOTO mpoekta "Obpa3oBanue".

1.3. B cBoeil gesrensHoctu LlenTp pykoBoactByercss PenepanbHbiM 3akoHOM Poccuiickoit @enepanuu ot 29.12.2012 N 273-P3 "O6 obpa3oBaHuu B
Poccuiickoit ®enepauun”, , JAPYrMMH HOpPMAaTHBHBIMM JOKyMEHTaMu MuHHCTepcTBa IpocBelieHus Poccuiickoii Penepauuu, UHbBIMHU
HOPMaTUBHBIMM TPaBOBBIMU akTaMu Poccuiickoit @enepaiuu, mporpaMMoil pa3BUTHS <HAMMEHOBaHHE O00Ie00pa3oBaTEIbHON OpraHU3aluu™>,
IUTaHaMU paboThl, YTBEP)KACHHBIMH yupeauTeneM U HactosmuM Ilonoxenuem.

1.4. LlenTp B CBOCI ACSITENLHOCTH MOMIMHSIETCS PYKOBOIUTENO YUpekKACHUS (IUPEKTOPY).


https://fzakon.ru/laws/federalnyy-zakon-ot-29.12.2012-n-273-fz/

2. llenn, 3amaun, pynkiuu aesrenbHocTH LleHTpa

2.1. OcHoBHOI 1enpl0 AesTenbHOCTH LleHTpa sBIsSETCS COBEPIIEHCTBOBAHUE YCIOBUN JUIS TOBBIIMIEHHS KadecTBa OOpa3OBaHMS, paCIIMPEHUS
BO3MOXHOCTEH O0OY4YarolMXCsl B OCBOEGHHU YYEOHBIX IPEAMETOB ECTECTBEHHO-HAYYHOW M TEXHOJIOTMUECKOM HaIpaBJIEHHOCTEH, NporpamMmm
JOTIOJTHUTEIBHOTO O00pa30BaHMsI €CTECTBEHHO-HAYYHONW M TEXHMYECKOW HANpPaBJICHHOCTEH, a TakkKe Uil IMPAaKTHYECKOW OTpabOTKH YydeOHOTO
MaTtepuana o ydeoHemM npeameram "dusuka", "Xumus", "buonorus".

2.2. 3apauamu Llentpa sBisiroTCS:

2.2.1. peanuzanmsi OCHOBHBIX 00II€0Opa30oBaTEIbHBIX MPOrpaMM TIO0 YY€OHBIM TIpPEAMETaM €CTECTBEHHO-HAYYHOW W TEXHOJOTUYECKOU
HaIpaBJIEHHOCTEH, B TOM YUCJIE B paMKaxX BHEYPOUHOU JEATETLHOCTH 00yUJarOIINXCS;

2.2.2. pa3paboTka W pealu3aius PasHOYPOBHEBBIX JOIMOJHHUTEIBHBIX O00IIE00pa3oBaTEIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOW W TEXHUUYECKOU
HaITpaBJIEHHOCTEH, a TAKXKE UHBIX MPOrPAMM, B TOM YHUCJIE€ B KAHUKYJISIPHBIN IIEPUOT;

2.2.3. BoBjieueHUE 00YJAIOMIMUXCS U MEeIaroTH4eCKUX paOOTHUKOB B IIPOEKTHYIO AEATEIbHOCTD;

2.2.4. opranu3zanus BHEy4eOHOHN JesTeNbHOCTH B KAaHUKYJISPHBIN MEPHOJ], pa3paboTKa U pean3alns COOTBETCTBYIOIINX 00pa30BaTENbHbIX IPOTPaAMM,
B TOM 4HCJI€ JUIs JIarepei, OpraHn30BaHHbBIX 00pa30BaTEIbHBIMU OPraHU3aALMAMYI B KAHUKYIISIPHBINA IEPUO/T;

2.2.5. moBbImIeHHE TMPO(HECCHOHAIFHOTO MAacTepCTBA IEJaroruieckux padoTHUKOB lleHTpa, peanu3ylommx OCHOBHBIE U JOTOJHUTEIHHBIC
00111€00pa3oBaTEIbHBIC TPOTPAMMBI.

2.3. LleHTp Anst AOCTHXKEHUSA LENH U BBITIOJIHEHUS 3a/1a4 BIIPaBe B3aMO/ICIICTBOBATS C:
- pa3NUYHBIMU 00pa30BaTEIbLHBIMU OPraHU3AIMAME B JOPME CETEBOTO B3aUMOCHCTBUS,
- C UHBIMH 00pa30BaTeIbHBIMU OpPraHu3alusIMy, Ha 0a3e KOTOPBIX co3AaHbl HeHTpsl "Touka pocra";

- ¢ (enepanbHBIM OMEPATOPOM, OCYIIECTBISIONIMM (QYHKIUKM MO HH(POPMALMOHHOMY, METOJAUYECKOMY M OpPraHU3allMOHHO-TEXHHYECKOMY
COTMPOBOXKICHUIO MEPONPUATUHN MO CO3aHUIO U (DYHKIIMOHUPOBAHUIO IIeHTPoB "Touka pocra", B TOM YHCIie IO BOMPOCAM MOBBIIICHUS KBaTHU(PUKAII U
MeJaroruyeckux paboTHUKOB;

- 00yJaroImMUMHCS U POAUTEISIMH (3aKOHHBIMH TPEACTaBUTENSIMHU) 00yYarOMIMXCsl, B TOM YHCIE C IPUMEHEHUEM AMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHIL.

3. Ilopsanox ynpasnenus Llentpom "Touka pocra



3.1. PykoBoauTenb YupekIEHHUs M3JACT JIOKAaJIbHBIM HOPMATHBHBIA aKT O Ha3HaueHUW pykoBoautens lLleHTpa (Kyparopa, OTBETCTBEHHOIO 3a
(GyHKIMOHMPOBAHUE U Pa3BUTHE), a Takke o co3nanuu Llentpa u yrBepxkaenuu [lonoxenue o aesarensHoctu Llentpa.

3.2. PykoBoautenem LlenTpa MoXKeT OBITh HA3HAYECH COTPYAHUK YUPEKIACHUS U3 YHCIIA PYKOBOSIINX U MEJArorn4eckux pabOTHUKOB.
3.3. PykoBoautens Llentpa o0Os3aH:
3.3.1. ocyiecTBIATh ONEPATUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. mpencraBiasaTh uHTEpeCH LleHTpa Mo JOBEpeHHOCTH B MYHHUIMMNAIbHBIX, FOCYJaPCTBEHHBIX OpPraHax peruoHa, OpraHu3alusaX JUlsl peaau3auu
uesnen u 3agay Llenrtpa;

3.3.3. otuuThiBaThCs Niepen PykoBoauTenem YapexaeHus o pe3ynbrarax padbotsl LleHTpa;

3.3.4. BBINOJHATH WHBIE O00SA3aHHOCTH, MPEAYCMOTPEHHbIE 3aKOHOJIATEIIbCTBOM, YCTaBOM YUPEXKACHUS, JOLKHOCTHOM MHCTPYKIMEH U HACTOSALIMM
Tlomoxxeuunem.

3.4. PykoBoautens LlenTpa Brpase:
3.4.1. ocymmecTBIATh pacCTaHOBKY KasipoB LleHTpa, mpueM Ha paboTy KOTOPBIX OCYIIECTBISETCS MPUKA30M PYKOBOJUTENS Y UPEIKICHNUS;

3.4.2. o corJacoBaHUIO C PYKOBOJUTEIEM YUPEXKACHHUS OPraHU30BbIBATh YUeOHO-BOCIUTATEIBHBIN Mpoliecc B L[eHTpe B COOTBETCTBHH C LIETSAMU U
3agadamu LleHTpa u oCymecTBISITE KOHTPOJIb 3a €r0 peaau3anuei;

3.4.3. ocylecTBIATh MOATOTOBKY OOYYAIOIIMXCS K y4YacTHIO B KOHKypcaxX, OJMMIHANaX, KOHPEPEHUUAX M HMHBIX MEPONPHUATUSIX O Mpoduiio
HanpaBJIeHUN nearesbHOoCTH LlenTpa;

3.4.4. Mo COrJIacoBaHUIO C PYKOBOAMTEIEM YUPEKJEHUS OCYHIECTBIIATH OPraHU3AIMIO U IMPOBEICHUE MEPOINPHUATHI MO MpodMiI0 HampaBlIeHUI
nestensHoCcTH LleHTpa;

3.4.5. oCylIecTBIATh MHBIE MpaBa, OTHOCSIIUECS K AesTenbHOCTH LleHTpa W He mpoTHBOpeyanire HeasM U BUAAM JeATeIbHOCTH 00pa30BaTENbHOM
OpraHu3alny, a TAaKKe 3aKOHOoAaTeNbCTBY Poccuiickon denepannu.

ITpunoxxenue N 5
K MeToau4ecKuM peKOMEH alusIM

PEKOMEHIALIN



IO UCITOJIb3OBAHUIO CTAHJAPTHOT'O KOMIIVIEKTA OBOPYJIOBAHUSA HEHTPA
"TOUYKA POCTA" ITPH PEAJIN3AIIMA ITPOT'PAMM ECTECTBEHHO-HAYYHOM
M TEXHOJIOTUYECKOM HATIPABJIEHHOCTEM
[lepedens cTanAapTHOTO KOMILIEKTa 00opyaoBaHus st ocHarieHus Llentpos "Touka pocta" copMUpOBaH € y4eTOM psjia IPUHIIUIIOB, B TOM YHUCIIE:

[TpuHIIMTT TTPEeMCTBEHHOCTH cHCTeM oOopynoBanusi. O0OpynoOBaHHE JJIsl MPOBEACHUS YUYEHHUUECKUX TPAKTHUYECKUX padOT SBISAETCS OOMIMM st
YpOBHEH OCHOBHOTO OOIIEro M cpenHero oOmero obpazoBaHus. B cucreMe HarisiAHbIX CpeACTB OOydeHHUS M JEMOHCTPAllMOHHOTO 000pynOBaHUs
MMEIOTCSl 0a30BbI€ AJIIEMEHTHI, 00IIKE IS OCHOBHOTO O0IIero u cpenHero oodmiero obpazopanus. [{udposas nadbopatopus u o60pyaoBaHue 0OIIETO
Ha3HAYEHUS TO3BOJIIOT 00ECIIEYNBATh JEATENFHOCTh 00yJarOmUXCs KaKk B OCHOBHOM, TaK W B CTapIIeH IIKOJE, a B COBOKYITHOCTH C HHU(POBBIMH
naboparopusiMi 10 (U3HUKe, OMOJIOTMH U XMUMHH - NMPAKTUYECKYIO AEITEIbHOCTh B paMKax M3Y4YE€HMsI €CTECTBEHHO-Hay4yHbIX mpeameroB B 10 - 11
KJlaccax Ha yriryOJIeHHOM YpOBHE.

[IpuHIMI coueTaHUs! KJIACCUYECKHMX U COBPEMEHHBIX CPEICTB M3MEPEHHH M crocoOOB 3KCHEPUMEHTAIbHOTO HCCIeNOBaHMs sBIeHUH. B coctas
000py/IOBaHUs BXOJAT KIACCUYECKUE CPEJICTBA U3MEpPEHUs (HampuUMep: JUHAMOMETPBI, CTPEJIOYHbIE aMIIEPMETP U BOJIBTMETP) U LU(POBbIE MPUOOPHI
(Hanmpumep: nM@poBbIe BeChl, ceKyHAOMep) U Aaryuku. CoOoJeHre 3TOro MpHUHIMIA UMeeT 0co00e 3HadeHHe ISl YPOBHS OCHOBHOTO OOILEro
00pa3oBaHus, MOCKOJIBKY 3/I€Ch IIPOUCXOAUT 3HAKOMCTBO CO CINOCOOAMHU M3MEpEHUs (PU3MUECKUX BEINYMH, (POpPMHUpPYETCS MOHUMAaHHUE NPHHLHUIIOB
JeWCTBUS aHAJIOTOBBIX U3MEPUTEIbHBIX TPUOOPOB U 0OecIeunBaeTCs EPEX0/] K UCIIOJIb30BaHUIO MHCTPYMEHTOB LIM(POBOi 1abopaTopuu.

[TpyHIMI nproOpUTETa Y4EHHYECKOTO SKCIIEPUMEHTA Ul pealn3alii CUCTEMHO-AESATEIIBHOCTHOTO NMOAX0Aa. Peannusamnus CuCTEMHO-AEATEIbHOCTHOTO
1oJIXoAa B OOyYEHHH €CTECTBEHHO-HAyYHBIM IIpeiMeTaM Oa3upyeTcs B MEpPBYIO OdYepelb Ha BOBJEYEHUM OOYyJalolIMXCS B IMPAKTHUYECKYIO
JeATeNbHOCTb 10 MPOBEJCHNUIO HAOMI0IeHUH U onbITOB. [103TOMY 3HaunTeNbHAs YacTh HAOIIOJEHUN U OIBITOB, KOTOPbIE B TPAJULMIOHHON METOJMKE
IpeUIarajich Kak JEeMOHCTPAIlMOHHbIE, IEPEHECEHB! B pa3psi/l y4eHHYEeCKUX paboT. CienyeT OTMETUTh, YTO B HACTOSIIEE BpeMs U3yuyeHHe (PU3HKH,
XUMUHU U OMOJIOTMM B OCHOBHOM IIKOJ€ M Ha 0a30BOM ypOBHE cTapuLIei LIKOJIbI OPUEHTHPYETCs Ha OCBOCHHUE €CTECTBEHHO-HAay4HON I'DaMOTHOCTH,
KOTOpO€ MJIET 4epe3 pa3BUTHE CHOCOOHOCTEH ywallluxcs aHaJIM3UpOBaTh Pa3sHOOOPA3HYIO €CTECTBEHHO-HAYYHYIO HMH(GOpPMAlMIO U HCIOJb30BaTh
MIOJTy4EeHHBIEC 3HAHMS JUI1 OOBSCHEHUS SBJICHUN U MPOLIECCOB OKPYXKAIOIEro MUPA; MOHUMATh 0COOEHHOCTH MCII0JIb30BaHHs METOJIOB €CTECTBO3HAHUS
JUI TIOJIyYEHHUsl HAay4YHBIX JAHHBIX; MPOSBIATH CAMOCTOSTENBHOCTD CY/KIEHUN U MOHUMATh POJIb HAYKH M TEXHOJOTMYECKUX WHHOBALUN B PA3BUTHHU
o011ecTBa; 0CO3HaBaTh BaKHOCTh HaYYHBIX MCCIEJIOBAHUM M MX CBSI3b C HAIIUM MaTepUAJIbHBIM OKPYKEHHEM U COCTOSHUEM OKPY)KAIOLIeH cpesibl.
OpueHTanus Ha €CTECTBEHHO-HAYYHYIO TPaMOTHOCTh IPEIOJaraeT akleHT Ha METOOJOIMI0O HayKH U HalpsIMYIO CBSI3aHO KakK C OOIIUM YHCIOM
YYEHMUYECKUX ONBITOB B KypcaxX €CTECTBEHHBIX HayK, TaK U HAIlPaBJIEHHOCTHbIO UX HAa (POPMUPOBAHHE CAMOCTOSTEILHOCTH JICHCTBHM NMPH MPOBEICHUN
HaOJI0/1eHH, H3MEPEHUH U UCCIIeI0OBAaHUIM.

Hcnons3oBaHue CpeACTB HArJIssAHOCTU U yqe6Horo O60py,[[OBaHI/IH B y‘Ie6HOM nmponecce HaANpaBJICHO Ha BBIIOJHCHUS CIICAYROIIUX (bYHKHHﬁI
oOecneunBaroT 0oJjce MOJIHYKO 1 TOYHYIO I/IH(I)OpMaLII/IIO 00 HU3y4acMOM SBJICHUU WU 00BEKTE U TEM CaMBIM CHOCO6CTBYIOT IOBBIICHUIO Ka4yCCTBa
O6y‘~IeHI/I${; IIOMOTal0T B MaKCHUMaJIbHOM MCPEC PA3BUTH MO3HABATCIIBHBIC MHTCPCCHI YUAIIUXCA; IMOBBIIIAKOT YPOBCHb HAIJIAAHOCTH W OOCTYIIHOCTH



00y4eHHUs; yBETUYMBAIOT 00BEM CAMOCTOSITETILHON Pa0OThl ydalluXcs HA YPOKE W BHEYPOUHOU AEATENBbHOCTH; CO3/AIOT YCIOBHUS Uil OpraHU3allHU
MPAKTUKO-OPHEHTHUPOBAHHOW TMPOEKTHOW M HMCCIEIOBATENbCKON AEATEIBHOCTH; JAal0T BO3MOXKHOCTH JOCTYIHEE U TIIyOXe pPacKphITh COJCpKaHUE
y4eOHOTO MaTepuaa, ClloCOOCTBYIOT (POPMUPOBAHUIO Y YUAIIIMXCS IMOJI0KUTEIBHBIX MOTHBOB O0yUYCHHUS.

Baxneiimeir yactpio ocHamenust Lleatpa "Touka pocra" siBiissercs: udpoasi 1abopaTopusi, IEPEUYCHb JTaTYMKOB KOTOPOH IMO3BOJISIET HUCIIOJIB30BATh
3Ty 11a0OpaTOPUIO TPU HM3YUYEHUH (PU3UKH, XUMUU U OHONOTHH. BBelneHHE B IIKOJBHBIA AKCIEPUMEHT IUQPPOBBIX AATYMKOB Ui PETHCTPALUU
Pa3MYHBIX BEIUYMH W BO3MOXXKHOCTH HCIIOJB30BAaTh KOMIBIOTEp (CMapT(OH WIM IUIAHIIET) JJIs pacdeToB M O(OPMIICHHUS PE3yJIbTaTOB OIBITOB,
II03BOJIAECT IIEPEUTH HA HOBBIM Ka4eCTBEHHBIN YPOBEHb IIPOBEACHUS NU3MEPEHMI, YIIPOCTUB MPOLECC U3MEPEHUM U MOBBICHB UX TOYHOCTH. llosiBienue
HM(POBBIX TEXHOJOTUH B JIAOOPATOpPHBIX pabOTax MOBBIIIAET UX AKTYaJbHOCTh M IPHUBJIEKATENILHOCTh B CO3HAHHMM COBPEMEHHOTO IIKOJBHUKA,
YCUJIMBAET HArJSAHOCTh KaK B XOJI€ ONBITOB, TaK U MpHU 00pabOTKE pe3yabTaTOB C MCIOIb30BAaHUEM IPOrPaMMHBIX CpeAcTB. [ 3KCIIEPUMEHTOB IO
OMOJIOTHH U XUMHH 3TO SBJISETCS 3HAUMMBIM NIEPEXOJIOM OT KaU€CTBEHHBIX HAOJIOJICHUI U OTIBITOB K KOJIMYECTBEHHBIM 3KCIIEPUMEHTaM.

Hcnonws3oBanne nudpoBoii 1a60paTOpu CyIIECTBEHHO U3MEHSET MOAXO0AbI K MPOBEACHUIO U JJEMOHCTPAIIMOHHBIX, U YYEHUYECKUX OTIBITOB:

Hcnonb3oBaHne IUQPPOBBIX NAaTYMKOB B KAaYECTBE H3MEPUTENIbHBIX HHCTPYMEHTOB M3MEHSET MOAXOJbl K MPOBEACHHUIO MPSMBIX H3MEpPEHUil
(bu3NYECKUX BETUYHH.

TpaauIMoHHO B Ka4ecTBE CPEJICTB U3MEPEHUS HCIIOIb30BAIMCH MPOCTENIINE NHCTPYMEHTHI (pbIlYaXKHbIE BECHI U Pa3HOBECHI, MEH3YpKa, THHAMOMETP,
TEPMOMETP) U CTPEIIOYHBIEC MPUOOPHI (aMIIEPMETP M BOJIBTMETP).

Hcnonb3oBanue mu@poBbIX AATYUKOB MO3BOJIIET Ha COBEPIIEHHO APYroM KaueCTBEHHOM YPOBHE IPOU3BOJUTH U3MEPEHMsI BPEMEHH, PacCTOSHUS,
MMETh BO3MOXHOCTh PErMCTPUPOBATh U HAOMIOAATh U3MEHEHHE BO BPEMEHHU TaKMX BEIMYMH KaK TeMIepaTypa, IEKTpUUYEeCcKoe HamnpsyKeHue, cuiia
TOKa U T.1.

OTH BO3MOKHOCTH IMO3BOJIAKOT, HAalIpUMEpP, Ha YpOKax (1)I/I3I/IKI/I C BBICOKOH TOYHOCTBHIO U3MEPUTh MIHOBCHHYIO CKOPOCTH TE€JIla, ABHXKYIIETOCA
HCPABHOMCPHO, Ha6J'IIOI[aTB B IJWHAMHUKE IIPOLECC BHGKTpOMaFHHTHOﬁ HHAYKIWHW, BOSBHUKHOBCHHUEC U U3MCHCHHUEC MHAYKIIMOHHOI'O TOKA, UCCIICAOBATH
HU3MEHCHUC TEMIICPATYPEI C TCUCHHEM BPEMCHH B IIPOLECCC YCTAHOBIICHH TCIIJIOBOI'O PaBHOBECHS U T. M.

Ha YpOKax OHOJIOTUH IIOSBJISIETCSI BO3MOKHOCTD INOJIYUYUTh KOJHWYCCTBCHHBIC HNAHHBIC IIPU MPOBCACHHU OIIBITOB, HAIIpUMCEP: IPU OMNPCACICHUU
q)aKTOpOB, BJIMAIOINIHUX Ha CKOPOCTH IIPpOLeCCa (1)OTOCI/IHT6321, IIpU U3YUCHUHN IAbIXaHUA KOpHeﬁ " JIUCTBEB, IIPH UCCIICAOBAHUHA YCJIOBI/Iﬁ IIpopacTaHus
CCMSAH U T. .

Ha YpOKax XWUMHH Ha KOJIMYE€CTBEHHBIN YPOBCHb IMCPEXOAAT TIPAKTHUUCCKUC pa60TH 0 M3YYCHUIO IIpoLEeCCa IJICKTPOJIN34d, HCCICAOBAHUC
9K30TCPMUYCCKUX U SHAOTCPMUUCCKUX peaKHHﬁ, TCIIJIOBOT'O 3(1)(1)eKTa ropeHusa ToIUIMBa U T.H. C ucnoip30BaHHEM TPAAUITUOHHBIX "aHaJ0roBEIX"
CpCACTB HO,Z[O6HBIC HU3MCPCHUS BBITIOJIHUTE HEBO3MOIKHO. O,Z[HaKO, npu nepexonc Ha I_II/I(I)pOBYIO na6opaTopH}0 B TCMAaTUYCCKOM INIJIaHUPOBAHUUN
HCO6XOI[I/IMO npeaAyCMOTpPCTb OOIMOJIHUTCIIBHOC BpPCMA I 06yquI/1;1 pa60Te C JaT4yuMKaMH, BKIIrHO4Yad C60pKy BKCHepHMeHTaHLHOﬁ YCTaAHOBKH C
JaTYUKaMH, CHATHC MOKa3aHUil ¢ OKpaHa KOMIIbKOTCPA, ONIPCACIICHUC HOFpCHJHOCTCﬁ HSMCpCHHﬁ.



Jnist paGoThl ¢ HU(POBBIMU AATYMKAMH UCHIOIB3YETCs CIIEUAIBHOE TPOTPAMMHOE 00eCIieueHre, YCTaHOBIEHHOE Ha KOMITbIOTED. J{J1s1 KOMMyHUKAI[ MK
IU(POBBIX JATYMKOB, 3alMCH U XpaHEHUs HMH(OpMAIMM, MOJYYEHHOW € HMX MOMOIIBIO, IM(poBas 1a0opaTopus HCIONb3YeTCS B KOMILUICKTE C
HOYTOYKOM C HEOOXOMMBIM YCTaHOBIICHHBIM IPOTPaMMHBIM 00€CIICUeHUEM.

Hcnosb30BaHre KOMIBIOTEPHOH (DOPMBI PETHCTpAIMH ITOJYYCHHBIX 3HAUEHUH W IOCTPOCHHUS TpadUKOB M3MEHSET MOIXOIbl K O(OPMIICHHIO
a0b0PATOPHBIX U IPAKTHYECKUX PabOT 00yJarONTUMUCS.

JlaHHBIE, TIOJYYEHHBIC MPH TOMONIM IH(POBBIX JAATYMKOB, BHOCATCS B AJIEKTPOHHBIC TAOIHIBI, YTO IMO3BOJSET CTPOUTH IpadUKH 3aBHCUMOCTEH
HCCIIETyeMbIX BEJIMYMH Ha dKpaHe KoMIlbloTepa. Ha oCHOBaHMU 3THX rpaMKOB Je/1aTh BHIBOJbI O XapaKTepe 3aBUCMMOCTU BEJIMYMH OT BPEMEHU WJIH
npyrux napamerpoB. Ha yrioyGneHHOM ypoBHeE 1iesiecoo0pa3HO 00ydarh MPOBOJAUTH ANIPOKCUMAIMIO BBIOPAHHBIX TOYEK UTOTOBOM rpaduueckoit
3aBHCUMOCTBIO.

OTH HOBbIE BO3MOKHOCTHM TIO3BOJIIIOT aBTOMAaTHU3WPOBATh PYTUHHBIE MPOLEAYPHl 3alOJHEHUs TaONML, BBINIOJHEHUE OJHOTHUIIHBIX PAacyeToB,
noctpoerust rpaduxoB. Ludposas ¢orokamepa mno3Bosiser cdoTorpadupoBarb COOpPaHHYIO SKCIEPUMEHTAJIbHYIO YCTAHOBKY W MPUKPENUTh
¢dororpaguio B 3NEKTPOHHBIM oOT4yeT. TakuMm 00pa3oM, OCYIIECTBISETCA Mepexo] K O(GOPMIIEHHIO 3JIEKTPOHHOIO OTYeTa O IIPOJICIAHHOM
AKCIIEPUMEHTE, TPOEKTHOM UITU HCCIIe0BaTEIbCKON padoTe.

Bo3MOXXHOCTh HCIOB30BaHUS BHJICOHAOIOJCHHS 3a TPOIECCOM BBIMIOJHEHUS MPAKTUUECKHX Pab0T OOydJalomMMHCS HM3MEHSET MOAXOAbl K
OIIEHUBAHUIO PabOT.

DNEKTPOHHBIN OTYET O MPOJCITAHHONW MPAKTUYECKOM paboTe MOXKET COMPOBOKIATHCS MPHUKPEIUICHHONW (hoTorpadueii, KoTopas MO3BOJSET OICHUBATH
MPaBUJIBHOCTh COOpPAaHHOM SKCIEpUMEHTAIbHON YCTaHOBKH, OoJiee MOJHO OMNPENeNsATh IMOJHOTY U MPaBUIBHOCTh MPOJIENAHHOTO HCCIEeI0BaHUS,
aHAJIM3UPOBATh JIOCTOBEPHOCTh TPEJCTABICHHBIX OSKCIEPUMEHTANbHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBIMOJIHEHMH pPAa3HBIMU TpyHIaMU
oOyuaronuxcs pa3HbIX UCCIIEA0BATEIbCKUX padoT 11eIeco00pa3Ho UCHOIb30BaTh BUACO3AMKCh BCEro Xoaa padoT. B 3ToM ciydae olleHUBaThCS MOTYT
HE TOJIBKO MPEIMETHBIC PE3yJIbTaThl, CBSI3aHHBIE C MPOBEICHUEM KOHKPETHOTO HKCIEPUMEHTa, HO 1 KOMMYHUKATUBHBIC U PEryJsTUBHbBIC JCUCTBUS:
IUIAaHUPOBAaHUE pabOThI, OTCIEKHBAaHHE XoJa pabOThl, KOPpEKUHUs IJIaHa paboThl, KOMMYHHUKAILIMs B COBMECTHOH NEATEIbHOCTH, Halu4ue (WiIH
OTCYTCTBHE) KOH(IMKTOB U CIIOCOOBI MX PEIICHHUS.

Hcnonn3oBanue I_[I/I(prBBIX J'Ia60paT0pI/II71 CYHIECCTBCHHO paCclIUpsCT CIICKTP BO3MOXKHBIX OIIBITOB U HCCHeﬂOBaHHﬁ, 0COOEHHO JTO Kacaercs HU3YUYCHUA
OMOJIOTUH B XMMHUH.

PacmnpeHI/Ie CIICKTpa BO3MOKHOCTEH MOKHO NpONUJUIIOCTPUPOBATE HaA IIPUMEPE U3YUYCHUA BHGKTpOMaFHHTHOﬁ HHAYKIIUU B KYpPCC (I)I/ISI/IKI/I. HpI/I
HCIIOJIb30BAHNUU CTPCIIOYHOI'0 aMIICpMETpa TpaAuIUOHHO Ha6J'IIO,Z[aIOT JINIIb (l)aKT BO3HUKHOBCHUA MHAYKIIMOHHOTO TOKa B ITPOBOJHUKE U U3SMCHCHUC
€TrO0 HaIlpaBJICHUA TIpU U3MCHCHHU CKOPOCTU BHCCCHUA MAarHvuTa HJIINM €ro IMIOJIAPpHOCTH. Hcnons3oBanue I_II/I(I)I)OBOFO AaTdrKa IMO3BOJIACT IMOJYUYUTH
ocHuJIOTrpaMmy 9I[C HHAYKIWH, BO3HHUKAIOIIECH B KaTYyHIKE, IIpU IPOJICTC 4€pC3 HCC MAI'HUTA. OTO MO3BOJISCT CpaBHHUBATb 3HAUYCHUA MAKCUMAJIbH bIX
QZ[C IIpu IMPOJICTC YCPC3 KATYHIKY MArHnuTa C pPa3sHbIMH CKOPOCTSAMHU U C pa3H0171 MOJISIPHOCTBIO, aHAJIM3UPOBATbL BU/ HOJIy‘ICHHOfI 3aBHUCHUMOCTH,
KOHCTPYUPOBATH SKCIICPUMCHTAJIBHBIC 3a/1a4X 110 U3YYCHHUIO BHCKTpOMaFHI/ITHOfI HHAYKIHH.



udposas 1abopaTopus MO3BOJISET OPraHU30BAThH MPOEKTHYIO U yIeOHO-UCCIIEI0BATENbCKYIO IEITEFHOCTh IIKOJIBHUKOB KaK B paMKaX ypOKOB, TaK U
BO BHEYPOYHOI AearenbHOCTH. Hanmnune pasHooOpa3HbIX HH(POBBIX JATYMKOB JAaET BO3MOXKHOCTH MPOBOJAUTH CaMble pa3HOOOpa3HbIE UCCIIEIOBAHUS,
OnrpadiCb Ha HHTCPCCHI O6yanOH_II/IXCSI. B kaugectBe npuMepa MOXKHO IMPUBECTU HCCICAOBAHUA 9KOJIOTHYCCKOM HAITPaBJICHHOCTH I10 BBIABJICHUIO
(hakTOPOB 3arps3HEHUS OKPYKAIOMICH CPe/Ibl, H3yYSCHUIO KOJOTHUECKOTO COCTOSIHHS MMOMEIICHUH IIKOJIBI, TIOYBBI, BO3{yXa B HACEICHHOM ITyHKTE U
T.4. HccnenoBatensckue paboOThl C HCIOIB30BAaHWEM IMQPPOBBIX IATYMKOB IeiecooOpaszHo mpemiarate ydamumcs 10 - 11 kimaccoB B pamkax
00s13aTeNBHOM I HUX HpOGKTHOfI JACATCIIBbHOCTH. Bremonnenne Takux IMPOCKTOB ABJIACTCA OCHOBAHUCM MJIA OLCHKUW HEC TOJIBKO YPOBHA
C(bOpMI/IpOBaHHOCTI/I MNpECAMCTHBIX PE3YJIbTATOB, HO HTOTOBOM OLCHKHU OOCTUIKCHHA MCTAIPCAMCTHLIX PE3YJIbTAaTOB 06yquI/1$1: KOMMYHUKATUBHBIX
(KOoTOpBIEC OIICHMBAIOTCS KaK B MPOLIECCE MPOBEICHHUS pabOTHI, TaK M B MPOIECCE 3aLIUTHI MPOEKTa WM MCCIECIOBAHUS) U PETYISTHBHBIX (KOTOPBIE
OIIEHUBAIOTCS B IIPOIIECCE BHITIOJTHEHHS ITPOEKTA).

OcHaiuenue Juid U3y4eHus QU3UKU MPEICTaBICHO B BUJIe 000pyI0BaHuUs Ui JEMOHCTPAIIMOHHBIX OINBITOB U 000py/A0BaHUs [yl 1JAOOPaTOPHBIX paboT
Y YUEHMUYECKHUX OTBITOB, BKIIOYAs OOIIYIO JJI €CTECTBEHHO-HAYYHOTO UKIIA IU(GPOBYIO JTA0OPATOPHIO, a TAKXKE MUPPOBYIO J1A0OPATOPHIO 1O (HU3UKE
(KaK JOTIOTHUTEIBHBIN AJIEMEHT JIJIsl YIITyOJIeHHOTO N3ydeHus PU3uKn).

JleMoHCcTpallMoHHOE 000pYyAOBaHHE OOECTeYyMBaeT BO3MOKHOCTh HAOMIOJEHMSI OOJIBIIMHCTBA M3YyYae€MbIX SBJIEHUN, MPOIECCOB M 3aKOHOB. OTO
BO3MOXHO IMPH ONTUMAJIBHOM COYETaHHM aHAJOTOBBIX U HU(POBBIX CPeACTB HAOIIOIEHUS, aHAIN3a U3MepUTeIbHOU nHpopmanuu. Tak, Hanmpumep,
Ui Kypca (U3MKH OCHOBHOM IIKOJIBI €CTh BO3MOXKHOCTh JIEMOHCTPAIIMK KJIACCHYECKHUX JIEMOHCTPAIIMOHHBIX IKCIEPUMEHTOB: MaJieHHe Tel B TpyOke
Herotona, neMoHcTpanus aeictBust atMochepHoro AaBieHus, 3akoHa [lackans, u3amMeHeHus oobeMa Tell IPU HarpeBaHUM (OXJIaXKICHUH ), TPUTSHKEHUS
Mouiekyn u T.11. Habop 1o aiexTpocTaTuke 1aeT BO3MOKHOCTh JEMOHCTPALIUU 3JEKTPU3AINU TeJl, 3aKOHA COXpaHEHUS 3apsia, TUHUN HanpsK eHHOCTH
ANEKTPUYECKOTO MOJIA U T.J. U MOXKET HCIOJIb30BaThCs KakK § Kiacce IMPH M3y4EHUHU IEKTPOMArHUTHBIX SIBJIEHUH, Tak U B 10 kiacce npu U3y4eHUU
ANEKTPOCTATHUKHU.

[Ipu mpoBeneHWH JAEMOHCTPALMOHHBIX OIBITOB JOJDKHBI COONIIOIATHCS TPEOOBAHMS K MX HATJISIHOCTH (SICHAs W TOHSTHAs MMOCTaHOBKA OIIBITA),
BUJIMIMOCTH JUTSI BCEX y4alUXCsl Kiacca (MPH HATMYMU MEJIKUX JIETajeid MCIOJIb3YEeTCsl UX YBEIMUYEHHOE M300pakeHUe MPHU MOMOIIU BeO-Kamephl),
SMOILMOHAIBHOCTH U, TI0 BO3MOYKHOCTH, 3aHUMATEIBHOCTH (JIEMOHCTPAIIMOHHBIH OIBIT IOJDKEH BBI3BIBATH MHTEPEC yUAIUXCs, CO3/IaBaTh MOTHUBAIl IO
K M3y4CHHUIO TIPEeIMETa) U yOeTUTEIHbHOCTH (ITOKa3bIBaTh TOT 3P QEKT, Ha JEMOHCTPAIUIO KOTOPOTO OH OBLIT HAITPaBJICH ).

OnHako peanu3anus AEATEIBHOCTHOTO MOAXOAa B oOydeHHHM (DUM3MKE MEPEHOCUT aKIEHT C JEMOHCTPAIIMOHHOTO AIKCIIEPUMEHTA Ha YYECHHUYECKUH.
Hampumep, 1o MexaHUKe HCCIICIOBAaHWE KHHEMATHYECKHX 3aKOHOMEPHOCTEH, 3aKOHOB JMHAMHKH, KOJeOATeNbHBIX IBIDKEHHH IIEPEHECEHO B
YYCHUYECKUH SKCIEPUMEHT C COOTBETCTBYIOLUIMM Ha0OpoM o0opynoBaHus. [Ipy HM3ydeHHH OSIEKTPOJMHAMHUKH JlabopaTopHOe 00O0pymoBaHKE
MIO3BOJIIET MCCIIEIOBATh HE TOJBKO 3aKOHBI IIOCTOSIHHOTO TOKA, HO C MCIIOJIb30BaHHEM KOMIBIOTEPHOTO OCIMIUIOrpada Mo3BOJIIET MPOHAOIIOAATh U
HCCIIEI0BATh 3JEKTPUUECKHUE IIETIH NTEPEMEHHOT0 TOKa, OJI0K TMO0JI0B MO3BOJISIET UCCIIE0BATh BOJIbTAMIIEPHBIE XapaKTepUCTUKU auoaa. [Ipu u3ydenun
ONTUKHU JIabopaTopHOE O0OOpPYAOBAaHUE IMO3BOJIAET U3YUUTh 3aKOHBI T€OMETPUYECKON ONTHKHU (IIPEIOMJIEHHE CBeTa B MOJYLMIMHAPE U MOJydeHUE
M300pakeHUs B JIMH3aX) M MPOHAOII0aTh OCHOBHbIE SIBICHHS BOJHOBOM ONTUKU (MHTep(hEpeHIs U MOJIIpU3alts), UCCIeA0BaTh JU(PPAKIUIO CBETa
(mudpakuroHHAs peueTka).



B cooTBeTcTBHM € IpeAMETHBIMH pe3yiabTaTaMu 00yueHHs (U3uKe 000pyIOBaHHE [T YUCHHUECKUX OIBITOB 00ECIIeYNBAET MPOBECHUE CIETYIOIINX
THUIOB Pa0OT, CrPYNITUPOBAHHBIX [0 BUJAM JESITEIbHOCTH, HE3aBHCUMO OT UX TEMATUYECKOI MPHHAIC)KHOCTH:

1. IIpoBencHre TPSIMBIX WU3MEPEHH (U3NYCCKUX BEIMYUH (M3MEPEHHE MacChl, 00beMa KUIAKOCTH, TEMIIePaTyphl >KHIKOCTH, CHJIbI, CHJIBI TOKa,
HAIPSDKEHUS) C MCIIOJIB30BAaHHEM aHAIIOTOBBIX U IIU(PPOBBIX TPHOOPOB.

2. IIpoBepka 3a1aHHBIX MTPEANOI0KECHUN (TIPSMbBIE H3MEPeHHS (PU3UYECKUX BEJIMYMH U CPAaBHEHHE 33aHHBIX COOTHOLICHUIA MeX Ty HUMH). Harmpumep:
IIPOBEpPKa YCJIOBUH IJIABaHUS TEJ, YCIOBHM paBHOBECHs phlyara U OJIOKOB, 3aKOHOMEPHOCTEH IOCIIEN0BATENbHOTO U MapajlIeIbHOTO COEAMHEHUS
IIPOBOJIHUKOB U T.[I.

3. Pacder no mosy4eHHBIM pe3yibTaTaM MPSMBIX H3MEPEHHUH 3aBUCHMOTO OT HUX IapaMeTpa (B OCHOBHOMH IIIKOJIe) M KocBeHHBIe u3mepenus (B 10 - 11
Kiaccax). Hampumep: yckopeHue Tena mpu paBHOYCKOPEHHOM JBMIKEHHHU, YCKOPEHHE CBOOOIHOTO IMaJIeHUS, KECTKOCTh MPYXKUHBI, KOADOUIIMEHT
TPEHUSI CKOJIbKEHMSI, MEXaHUYecKasi paboTa ¥ MOIIHOCTb U T.J.

4. HabmioneHue sBJI€HUH M NOCTAHOBKA OIBITOB (HAa Ka4eCTBEHHOM YpPOBHE) MO OOHapyXeHUIO (DaKTOPOB, BIMSIONIMX Ha MPOTEKaHUE TaHHBIX
sBieHni. Hanpumep: npsmMonnHeliHOe pacipoCcTpaHEHHUE CBETA, IMCIIEPCHs CBETA; U3YUYE€HUE CBOMCTB M300paKEeHHs B INIOCKOM 3epKajie U T.II.

5. HccnenoBanue 3aBUCHUMOCTH OJHOW (M3MYECKOM BEJIWYUHBI OT APYroil C MpeicTaBiIeHHEM pe3ybTaTOB B BUIE I'paduka M pacuera MCKOMOIO
napamerpa. Hanpumep: 3aBUCUMOCTHM IyTH PaBHOMEPHO JBMXKYILErocs Tela OT BPEMEHM ABMIKCHMs Tesla; CHUJIbI TPEHUS CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOTO [JaBJIEHUS, KadyecTBa OOpaOOTKM IOBEPXHOCTEH TeN M HE3aBUCHUMOCTU CWJIBI TPEHMs OT IUIOLIAAM CONPUKOCHOBEHUS Tell; CHIIBI
YIPYroCTH OT YAJUHEHUS NPYKHUHBI; BHITAIKUBAIOIIEH CHUJIBI OT 00beMa MOTPYKEHHOW YacTH Tejda U OT IUIOTHOCTH XKHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT NTyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO U T.1.

JIabopaTtopHoe 00OpyIOBaHHWE OOECICYNBACT CAMOCTOSITCIIBHBIA YUCHHUYECKUI OSKCIEPUMEHT, KOTOPHI MOXET HWMETh pPa3JIM4Hbie (OPMBI:
(hpOoHTANBHBIN dKCTIEPUMEHT ((PpOHTATIBHBIC OMBITHI U JJA0OpaTOpHBIE PAOOTHI), paOOTHI MPAKTUKYMa, YIEOHO -UCCIIEA0BATEIbCKIUE PAOOTHI M MPOCKTHI
IKCIIEPUMEHTAIIBHOTO Xapaktepa. lIpu 5TOM HOPMATHBHO-OOS3aTENbHBIM BHE 3aBHCHMOCTH OT YpPOBHS wu3ydeHUs (usuku (0a30BBIA WM
yIIIyOJICHHBIH) W 00pa30BaTelnbHON MporpaMMbl (OCHOBHAS WJIM CPEMHSS IIKOJA) SBISETCS (DPOHTAIBHBIA SKCIepuMeHT. MIMEHHO mocpencTBoM
(pPOHTATBHOTO JKCIIEPUMEHTA JOCTUTAIOTCS TMPEIMETHBIC PE3yJIbTaThl AKCIICPUMEHTAIBHOIO XapakTepa, a yJallUMHUCS OCBAaMBAKOTCS CIOCOOBI
JCWCTBUH, COOTBETCTBYIOIINE YKa3aHHBIM BBIIIC MATH THUIAaM paboT. JIabopaTOpHBIA MPAKTHKYM IIeJIeCO00pa3eH TOJIBKO MpU YrIIyOJICHHOM YPOBHE
W3YUYCHHUS MPEIMETA.

OnTuManbLHBIM JJI1 JOCTHIXKCHUA ueneﬁ IIpOBCACHUSA (prHTaJ'IbHOI‘O OKCIICpUMCHTA ABJIACTCA IIPCACTABIICHUC J'Ia60paTOpHOFO 060py,I[OBaHI/I${ n
MaTepruajioB B BUAC TEMATHYCCKUX KOMIUICKTOB IO MCXAaHHKCE, MOHeKYHHpHOﬁ (1)I/I3I/IKC, QJICKTPUYCCTBY U OIITUKC. Hcnonp30BaHue TEMaTHYECKUX
KOMIIJIICKTOB CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO TaKOTO Ba)KHEMIIIEro YMCHHS, KakK HO,Z[60p yqaluMucs O60py,HOBaHI/I}I B COOTBCTCTBHH C ICJIBIO
HUCCICOIOBAHUA H3 M30BITOYHOM HOMCHKIIATYPbI IPCIIOKCHHOTO KOMIUICKTA; IMO3BOJISACT MPOBOANUTL SKCIICPUMCHTAJIBHYIO pa60Ty Ha J1000M 3Tame
YpOKa; YMCHbIIACT TPYHAOBBIC 3aTPAThI YHUTCJIA IPU IIOATOTOBKE K YPOKAM, IMOCKOJILKY HE Tpe6yeTcsi MEPCKOMIIOHOBKA 060py,HOBaHI/I}I B COOTBCTCTBHH
C 3aJla4aMi KOHKPCTHOT'O ypOKa.



[Tpu nmnaHMpPOBaHUY MPAKTUUYECKUX pabOT BaXKHO UMETh B BHJLY, YTO MIPEIMETHBIC PE3yIbTaThl SKCIEPUMEHTAIBLHOTO XapaKTepa MOTYT ObITh OCBOCHBI
TOJIBKO MPH ONITUMAJILHOM COYETaHUHU KPATKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB U OJHOYACOBBIX JJA0OPATOPHBIX paboT.

Baxnoe 3HaueHne MMeeT TOT (DaKT, 9TO B COCTaB (PPOHTAIBHOTO 00OPYAOBAHMS HAPSAY C aHATOTOBBIMH BXOJAT M U(pOBEIe cpencTBa n3mepeHus. K
HUM OTHOCSTCS AJIEKTPOHHBIN CEKyHJIOMEp C JaTUYMKAMM, 3JIEKTPOHHbBIE BECHI U JaTUMKU LK(ppoBoii madboparopun. Takum oO6pazom, Ipu IpOBEICHUU
(pOHTATBFHOTO AKCIIEPHUMEHTA B OCHOBHOM IIIKOJIE YYEHUKH 3HAKOMSTCS C DJICKTPOHHBIMH CIIOCO0AMH U3MEPEHUH W BEIYUCIICHUM.

brnokx oOopynoBanusi i y4eHHUYECKHX paboT mo ¢usuke chopmupoBaH Ha Oase mepeyHs OOOPYAOBaHUS Ui TPOBEICHUS OCHOBHOTO
rocy/lapcTBEHHOI0 dSK3aMeHa no ¢usuke. Mcnonb3oBanue nmpuOOpoB M 000pYIOBaHUS C €IMHBIMU I BCeX OOYdYaIOUIUXCA XapaKTePUCTHKaAMU
MO3BOJISIET CTAHAAPTU3UPOBATH MPOLEAYPHI BBIIIOJIHEHUS SKCIEPUMEHTAIbHBIX 3a/laHUN Ha SK3aMEeHE U 00eCleuuTh Ha/IekKHYIO OLIEHKY Pe3yJbTaToB
Ha OCHOBAHHUM 3KCIIEPTHOW IPOBEPKU OTBETOB oOywaromuxcs. IIpu 3ToM ocHOBaHHEM Uil BBIBOJIA O MPABWJIBHOCTHU IMPOBEJIEHUS JTAaHHOTO OIbITa
SIBJISIFOTCSI PE3YJbTaThl, OJyYEHHBIE YUAIIUMUCS ITOCPEICTBOM MPSAMBIX U3MEPEHUH 3alaHHbIX (U3NYECKUX BEIHUNH.

Habop nns nmpoBeneHns OCHOBHOTO IOCY/IapCTBEHHOTO dK3aMeHa obecreunBaeT pa3paboTKy HECKOJBKUX OJHOTHIHBIX 3aJlaHUM MPHU UCIOJIb30BaAHUU
OJINHAKOBOTO 00OpYIOBaHUS C Pa3HBIMHU XapaKTEPUCTUKaMU. DTOT MOAXO]I L1eJIeco00pa3HO UCIIOJIb30BaTh U MPH MPOBEIEHUHN (PPOHTAIBHBIX ONBITOB U
naboparopHbix paboT. Hanmpumep, mpu npoBeJeHUH HCCIIEIOBAHUS 3aBUCHUMOCTH CHJIbI TOKA OT HANpPSKEHHUS MOYKHO BBIJICNIUTH B KJIacC€ TPYIIIBL,
KOTOpble OyayT MPOBOJUTH AAHHOE MCCIEAOBAHUE, UCIOJb3ysd PE3UCTOPHI C Pa3HBIM CONPOTUBIEHHEM, W JaMmmnouky. Ilo pesymbraraM Mo3’KHO
CPaBHMTH IMOJIy4YE€HHBIE 3aBUCUMOCTH, 0OCYANTH IPAHUIIBI BBIIIOJIHEHUS 3akoHa OMa IS y4acTKa LeMu, ONPEeAEIUTh COPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETUTh, YTO MPHU MPOBEIECHUU (HPOHTAIBHBIX OIMBITOB M JIAOOPATOPHBIX PabOT B OCHOBHOM HIKOJIe TpeOyeTcs 3amuch pe3yJabTaTOB BCeEX
MPSIMBIX U3MEPEHUI ¢ yueToM aOCOJIIOTHOM MOrPENIHOCTH. 3/1€Ch MPHU HCIOJIB30BAHUN TPAAMIIMOHHOTO O00OpyaoBaHUS (MEH3YypOK, TUHAMOMETPOB,
TEPMOMETPOB) U CTPEJIOUYHBIX aMIIEPMETPOB U BOJBTMETPOB aOCOIMIOTHYIO MOTPEIIHOCTH LeIeco00pa3Ho CBSA3bIBATH C LIEHOW JeieHus mpubopa, a npu
nepexosie K UU(POBBIM HHCTpyMEHTaM (Uu(pOBbIE BEChl U JATYMKU) YYUTh PabOTaTh C OMUCAHUAMM AITHX MPUOOPOB, BBIAEIsAA JaHHbIE 00
a0COTIOTHON MOTPEIIHOCTH, JIUOO MpeAarath 3Ha4YeHHEe MOTPEIIHOCTH B TEKCTE 3aJaHuil.

[Ipu mpoBegeHUM HCCIEAOBAHUS 3aBUCUMOCTEH OJIHOM (U3MYECKON BEIMYMHBI OT JPYroil yyalimecs IOJDKHBI OCBOUTH MOCTPOEHUE TIpadUKOB C
yKa3aHHeM aOCOJIFOTHBIX TMOTPEHIHOCTEH, a Mpu MPOBEACHHH PadOT HA MPOBEPKY MPEANOJIONKEHUNH - YMETh CpaBHUBATh 3HAYEHUS ABYX HPSIMBIX
M3MEpEeHUl ¢ yueToM aOCOIIOTHON MOTPEUTHOCTH (HampuMep, MyTeM CpaBHEHUS MHTEPBAJIOB MOJYYCHHBIX 3HAYCHUI Ha 4uCcIoBOi ocu). [IpoBenenue
u3MepeHuit u ucciaenoBanuil B kypce ¢usuku 10 - 11 kmaccoB MOMOMHSIOTCS HCIOIb30BAHHUEM OTHOCUTEIBHBIX MOTPEIIHOCTEH, ydaluecs T0KHBI
HAay4UTbCSl PACCUUTHIBATH OTHOCUTEJBHBIE MOTPEIIHOCTH B NPOCTEUINUX CJydasX HOPsIMbIX U3MEPEHHM W CPAaBHUBATH TOYHOCTh PAa3JIUYHBIX
HU3MEPEHUI.

OOpariaeM BHIMaHHE, YTO OI[CHUBAHHE Ja0OPATOPHBIX PabOT JOJHKHO 0a3UpPOBATHCS, KaK M B KPUTEPHSIX OLIEHUBAHUS HKCIIEPUMEHTAIBHBIX 3371 HUH
KHM OI'D, He Ha nmpaBHIBHOCTH 0(QOPMIICHUS OTYeTa O padoTe, a Ha MPAaBWIBHOCTH JCHCTBUI MO cOOPY YCTaHOBKH, IPOBEACHUIO OIBITOB, CHSATHIO
MoKa3aHui MpruOOpoB.



OcHanienue At u3ydeHus: OMOJIOTHUH MPEJICTaBICHO KOMILJIEKTaMHU JIEMOHCTPALMOHHBIX BIIQXKHBIX MPEMapaToB, repOapueB U KOJUICKIMA MO Pa3HbIM
TeMaM Kypca OMOJIOTHH, a Takke IMUPPOBOI mabopaTopueit s MpOBEACHUS NMpaKTHUECKUX pabor. Kpome Toro, mpu m3ydeHHH OMOJOTHU MOYKET
MCI0JIb30BaTh IU(poBast 1aboparopus 1Mo OMOJIOTHH (KaK JOMOJHUTEIBHBIN JIEMEHT [Tl YT1yOJICHHOTO N3ydeHHUs Kypca).

B y4ueOHOM mporecce ydamuecst JOKHBI TOIYYUTh BO3MOKHOCTh YyBCTBEHHOTO BOCTIPHSTHS M3Y4aeMbIX SBJICHHH U 00beKTOB. OTHAKO M3ydaeMble
SBJICHHUSI ¥ OOBEKTHI HE BCETJAa MOTYT OBITh HENOCPEICTBEHHO BOCIIPOM3BEICHBI WM TOKa3aHbl B y4eOHOM MomenieHnd. B 3Tom ciydae yueOHOE
000pyI0BaHUE AAaET BO3MOXKHOCTh UX BOCIIPOM3BECTH ONOCPEIOBAHO, Yepe3 KOJUIEKINIO, TepOapHbIi JIMCT, MEUKpOIIpenapar, MoJeib, BUACO(PparMeHT
U T.I.

BrnaxHble npenaparhl NpeACTaBIAIOT COOOM HaTypalbHble OOBEKTHI, CMOHTHPOBAHHbIE HA CTEKJISHHOM IUIACTMHKE WU OMYLIEHHBbIE B CTEKJISTHHBIN
UWIMHIAP ¢ KOHCEPBUPYIOUIEH KUAKOCTHIO, TMOO0 Mpe/ICTaBICHHbIE B IJIACTUKE. 37e€Ch MPEIaraloTcsl TOTalbHbIE MPEenaparhl, MO3BOJISAIOIIUE U3YdaTh
BHEIIIHEE CTPOEHUE OpraHu3Ma wiu ero dactu, (Hampumep: "Kopenb 6000Boro pacrenus ¢ kinyoenbkamu'", "I"amroka’); aHaToMudeckue mnpenaparsl,
MpeHa3HaYeHHbIE JJI U3yYeHHs] BHYTPEHHEr0 CTPOEHUSI OpraHu3Ma WM ero opraHoB (Hampumep: "Bryrpennee crpoenue narymku', "Bayrpennee
CTpOoeHHE NTULBI"); OMOJOrHYecKHe Ipenaparhl, Jarollue IPeICTaBICHNE O CTaIusAX Pa3BUTUS opraHu3Ma (Harnpumep: "Pa3BuTHe KOCTUCTON pHIOBI",
"Pa3BuTHe Kypuipl"). Brnaxxnbeie npenapaThl HCIONIB3YIOTCS KaK pa3aTOYHbIA MaTepHuall B Mpoliecce AeMOHCTpAlMY MPH U3y4eHUH HOBOTO MaTepuasna
WM B MPOIIecce BHIMOIHEHUS TPAKTUUECKUX 3aJaHHM, pa3paO0oTaHHBIX HA X OCHOBE.

I'epbapuu - coOpaHue MpeccCOBaHHBIX, 3aCYIICHHBIX PACTEHUIN WM UX YacTel MOMOTralT U3ydyaTh pacTeHue B KaOMHETEe M y3HaBaTh €ro B MPUPOJE, a
repOapuzanus - HanboJjiee MPOCTON CIMOCO0 COXpAaHEHHs] PACTCHHM W WX YacTed B TEYCHHE JJIMTEIHHOTO BpeMEeHH. B mepedyHe mpemaraercs
cucTeMaTuyeckuil repoapuii (Harpumep, "OCHOBHBIE TPYNIBI pacTeHUI'") 1 repOapuii Mo oomel 6rMoJoTuH (KOTOPBINA MO3BOJISET TPOUILTFOCTPHUPOBATH
M3MEHUYUBOCTb, HCKYCCTBEHHBIM OTOOp, CHUCTEeMaTH4ecKHe KaTeropu M BUI000pa3oBaHWE, AMBEPreHIMsS M KOHBEPreHIUS, TOMOJIOTUYHBIE W
aHAJIOTMYHBIE OpraHbl, pyAUMEHTapHbIe OpraHbl, apomopdo3s, manoadanTtanus (PEHOTHN M TEHOTHUIl, MOJUIUIOMAMS, OTAAJIEHHAas TUOpUAU3aIus,
B3aUMO/ICHCTBUE pacTEeHUl ¢ abmoTuuecKuMu (aKTOpaMH Cpeibl, B3aUMOJEHCTBUE PACTEHUN ¢ OMOTHYECKHM QakTopamu cpensl). ['epOapHbIid
MaTepuana MCHOJB3YIOT KaK pa3/IaTOYHbI MaTepuan A JEeMOHCTpAallMM HM3y4aeMbIX OOBEKTOB, JJISI BBINOJHEHUS MPAKTHUECKUX 3aJaHUN IpHU
3aKperyIeHUH MaTepralla Wi AUarHOCTUKH YUeOHBIX pe3ylIbTaToB.

Taxxke mpeacraBieHbl KOJJIEKIUU - HaOOPHI MPEAMETOB WM BEUIECTB, MOJO0OPAHHBIX MO OMpPENENICHHBIM Npu3HakaM. OObeKTaMU UX MOTYT ObITh
pacmpaBlieHHbIEC U 3aCYIICHHbIE HACEKOMBIE, PAKOOOpa3HbIe, pAKOBUHBI MOJIIIOCKOB, OTJEIbHBIC YaCTH CKEIETOB KUBOTHBIX. B KOJJIEKIIUAX COYETAIOT
HaTypaJibHbIE OOBEKTHI C UX U300paKEHHEM B BHUJIE PUCYHKOB UM MYJsDKeH - umutanuil. [IpennoxenHsie B nepeune MOp(HOIOTUYECKUE KOJUIEKINH
JAlOT TMPEJICTaBJICHUE O BHEIIHEM CTPOSHUHM OPraHOB WM MX YacTel, MO3BOJISIIOT MPOBOAUTH CPAaBHEHUS OOBEKTOB, BBISICHSITH MX OOIIME YePThl U
yepThl paznuuus (Hampumep: "[IpencraBurenu oTpsAI0B HACEKOMBIX" U JIp.); 001IEOMOIOTHUYECKHE KOJUICKIIMH MO3BOJISIIOT BBISICHATH B3aUMOCBSI3U B
OpraHMYeCKOM MHpE, paccMaTpUBaTh pPa3BUTHE OPraHU3MOB, MPOCIEKHUBATH OOIIEOHOTIOTHYECKHEe 3aKoHOMepHocTH (Hampumep: "llpumepst
3alUTHBIX TpHUcnocoOaeHnit y HacekoMbix"). Komneknuu, kak u repoapuu, UCIONB3YIOT KaK pa3faTOYHbIA MaTepual Jjs JEMOHCTPAIMH H3ydae MbIX
00BEKTOB, JIJIsl BBITIOJIHEHUS TPAKTUYECKUX 3aJaHUN TIPH 3aKPETICHUU MaTepuaia Uil TMarHOCTUKU y4eOHBIX Pe3yIbTaToOB.



O3HakoOMJIEHHE YydalIuXcsd C MHKPOCKOINMYECKMM CTPOECHUEM KMBBIX OPraHW3MOB - OJHA M3 TJABHEHIIMX 3ajad HayKH, MO3BOJIIOLIUX IMOJABECTH
IIKOJIHUKOB K TOHUMAHHIO €JMHCTBA OPraHMYECKOro Mupa. Jist mpoBeaeHus 1abopaTopHBIX padoT B HU(PPOBYIO Ja00paTOPHUIO BKIIOUYEH MUKPOCKOTI,
a B KOMIUIEKTE TIOCY/Ibl M 000pyIOBaHMsI 00LIET0 Ha3HAUYEHHUSI HIMEIOTCSl HEOOX0JMMOE OCHAIIICHHE ISl IIPOBEICHHS Ta00paTOPHBIX padoT.

udposas maboparopusi BKIOYaeT HAOOp Uil HW3TOTOBIEHHUS MHKporpernaparoB. CBexXHe Mpenaparsl HM3rOTaBIMBAIOT JUIS HEMEIUIEHHOTO
paccMoTpeHus. K HUM OTHOCATCS JKUIKOCTHBIC (0OBEKThI OOBIYHO MMOMEIIAIOTCS B BOAY, @ MPEMaparhl COXPAHSIOTCS B TEUEHHUE HECKOJIbKHUX JIHEH ),
cyxue (Hampumep, 4acTUIly NTUYBErO Iepa, MPOCTO MOJOXKUTHh HA MPEIMETHOE CTEKJIIO M MUKPOCKOIHMPOBATH), KHUBBIE MperapaThl (Ma3Ku - Karuld
KUJKOCTH, HAI[pUMEp KPOBH) U BUTAJIbHBIE TIpenaparhl (KOTOPHIE MCIIOIB3YIOTCS ISl M3yYEHUS MAJIOKIETOUYHBIX OOBEKTOB (MPOCTEHIINX, KOJOHUM
BoJIopocIeil), nnsi HaOmoneHusi naBwkeHHus (Tydenbku, ameOwl). [lpuroToBiieHMe MHUKpompenapaTa BbIpadAaTHIBAET Yy Y4Yallerocs HaBBIKH
CaMOCTOSITEILHONW PabOThl, aKTUBU3UPYET WX MO3HABATEIbHYIO JEATEIHLHOCTh W 3HAKOMHUT C TEXHUKOM M METOJMKOW HAaydHOTO HCClenoBaHusd. B
udpoByo 1a60paTOPUIO BKIIFOUEH TAKKE M HAOOP MUKPOIIPENIapaToB, KOTOPBIM COJIEPKUT MOCTOSHHBIEC MPETNapaThl, T0JT0€ BPeMsi COXpaHSIOIIUeCs B
MIPUTOTHOM JIJISI MUKPOCKOTIMPOBAHUS BH/IE.

Crnenyer OTMETUTh, YTO HapsALy C MCIOJIb30BAaHHWEM MEPEUYUCIEHHOTO BhINIE Y4EOHOrOo 000PYAOBAHUS BaKHYIO POJIb B U3yYEHUH OHUOJIOTHH UIPAIOT
MIPUPOIHBIE OOBEKTHI, TaK KaK B OOJIBIIMHCTBE CIIy4yaeB TOJILKO OHM MOTYT OOECHeUuTh HAauOOJbIIYI0 KOHKPETHOCTh U MOJHOTY 3HAHUM ydaluxcs,
MOMOTaloT (OPMUPOBAHUIO Y HUX MPaBUIbHBIX OMosornyeckux 3HaHui. K TakuM KUBbIM 00BEKTaM OTHOCST PAacTEHUS, )KUBOTHBIE JKUBOTO YIroJIKa,
aKkBapuyMma, Teppapuyma. OPQPEKTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOAHBIMH OOBEKTAMU SBISIOTCA OKCKYpCHMM B OHOJIOTUYECKHE H
KpaeBeuecKne My3eu, 00TaHMUECKUe Cajibl, 300MapKH U OKPYKAIOIIHNE IKOIY €CTeCTBEHHbIE U HCKYCCTBEHHBIE TPUPOIHBIE COOOIIECTBA.

TpaguionHble OMOJOTHYECKHE MYJSKM M MOJIEIM B HACTOSAIIEE BpeMs YCHEIIHO 3aMEHSIOTCS IUGPOBBIMH 00pa30BaTEIbHBIMU PECYPCAMU:
BUJIeOpparMeHTaMH, aHUMaluel, BUPTyaabHbIMU J1abopaTopusimu. L{udpossie oOpazoBarenabHble pecypchl HE MOTYT CTaTh MOJIHOIICHHOW 3aMeHOMN
pEeaIbHBIX MPUPOJHBIX OOBEKTOB, HO [AIOT BO3MOXKHOCTb IO3HAKOMHTHCS C 0OJjiee HIMPOKUM KPYTOM OOBEKTOB, CO3/al0T MPEANOCHUIKH IS
nHTeHCU(UKAMU 00pa30BaTEILHOTO Mpolecca U 00eCeYrBAIOT He3aMeINTEIbHYI0 0OpaTHYIO CBSI3b, KOMITBIOTEPHYIO BU3YyaIU3aluio HH(pOpMaILKH,
aBTOMATU3AIUIO YIPABIECHUS yYEOHON JESITENFHOCTHIO U KOHTPOJIb €€ Pe3yIbTaToOB.

OcHarenue IJI1 U3YUCHUA XUMUHN IMPEACTABIICHO B BUJAC ACMOHCTPALITMOHHOI'O O60py,Z[OBaHI/I5[, KOMIIJICKTa XUMHUYCCKUX PECAKTHBOB C HCO6XOI[I/IMBIM
O60py,I[OBaHI/IeM nu3 06H_IGFO KOMIIJICKTa IOCYydbl U O60py,I[OBaHI/IH AJI1 YYCHUYCCKUX OIIBITOB U KOMILICKTA KOJIJICKITUH. KpOMe TOIro, IIpyu U3Yy4YCHU U
XHUMHUHU HCIIOJIb3YCTCA 061].[8.5{ A1 €CTECTBCHHO-HAYYHOI'O IHKJIa I_[I/I(prBaﬂ na60paT0pI/I;1, a TaKXKC I_[I/I(prBaH J'Ia60paT0pI/I$I 10 XHUMHUH (KaK
JIOTIOJTHUTEIILHBINA JIEMEHT IS YFHY6H6HHOFO HU3YUYCHU XI/IMI/II/I).

HGMOHCTpaHI/IOHHHI‘/’I OKCIICPUMCHT ABJLICTCA BaXHOM YaCTbIO O6yLICHI/I$I XHUMHUH. BHGCB BaXXHO IIOMHUTBb, 4YTO IIPpH €ro IHpOBCACHUU 00s3aTeNLHO
JOJIXKHBI OBITH CO6J'IIOIL€HLI BCC HCO6XOI[I/IMBIC OTallbI:

IOCTaBKa ICJIN SKCIICPUMCHTA,
OITMCAaHHC HCO6XOI[I/IMOFO JJIs1 €0 BBITIOJITHCHUA O60py,[[OBaHI/I$I H pCaKTHUBOB,

IIaHUPOBAHUC TTOPAAKA ITPOBCACHUA,



OTIMCAaHUE UCXOHBIX BEIIECTB,
MIPOTHO3UPOBAHUE 05KUIAEMBIX B PEAKIIMOHHON CMECU U3MEHEHUN U PE3YJbTAaTOB HKCIIEPUMEHTA,
OTIMCaHUE U3MEHEHUH, MPOU3OIICAIINX C BEIIECTBAMHU,

(hOopMyITMPOBKA BBIBOJIOB M3 IKCTICPUMEHTA,

CO3/ITaHUE PUCYHKA SKCTIEPUMEHTAIIBHON YCTAHOBKU U COCTABJICHUE YPAaBHEHUSI PEAKITHH.

B mporiecce mpoBeneHus 1eMOHCTpaIUi, yJaluecs OCBauBaIOT dTallbl MPOBECHUS ONBITA, TOITOMY Hanbosiee YH(PEKTUBHBIM SBISIETCS HE MPOCTOE
OTMCAHUE OIBITa YUUTEJIEM, a HCIOIb30BaHHE IBpUCTUUECKON Oecenpl. [lpu peanusanuu Takoro creHapus Aa)ke HE OYEHb CIOXHBIN OIBIT 3aHUMAeT
JIOBOJILHO MHOTO BPEMEHH, HO CJIEI0BaHUE €My I03BOJIIET 00ECIeUnTh MOHUMAaHUe 00 YyJalolUMUCS PUEMOB HayYHOTO MO3HAHUS U MCIIOJIb30BaHHE
UX YK€ B CAMOCTOSATEIbHON JeSITEIbHOCTU B IIPOLIECCE YUIEHUYECKOTO dKciepuMenTa. Ha HadanpHOM 3Tane uzydeHus XuMuu (B 8 - 9 kiaccax) HMEHHO
TaKoOW MOJX0/1 MO3BOJISIET JOCTUYh MAaKCUMaIbHOU 3(h(HEKTUBHOCTU OT MPOBEICHUSI JTa0OPATOPHBIX U MPAKTUYECKUX paboT, a Takke CPOpMUPOBATH Y
yyaluxcs OTBETCTBEHHOE OTHOIIIEHHE K AKCIIEPUMEHTY.

[Ipu olleHMBAHUM YYEHUYECKHX NMPAKTUYECKUX padoT 11e71eco00pa3HO yUUTHIBATH MOIXOAbI, HCIOIB3YIOIIKNE B IK3aMEHAIMOHHBIX MaTepuanax. Tak, B
HACTOSsIIIee BpeMsl IIPeIaraeTcsi SKCIEPUMEHTAIBHOE 3ajaHue, IPeAyCMaTpUBAatoIee BEIOOP IBYX BEIIECTB U3 TISITH MPEIUIOKEHHBIX U MTPOBEACHUE C
HUMH PEaKIUi, OTPAKAIOIINX XUMUIECKHE CBOICTBA YKa3aHHOTO B YCIIOBUU 3aqaHus BemiecTBa. OleHMBaHUE HIET HA OCHOBAaHWH OTYETA YUCHHKA O
MpojieNlaHHON paboTe (ypaBHEHUS PEaKIWid, BBHIBOJABI O HAOJIOJIEHUSAX) MU HAa OCHOBAaHWUU NPSIMOTO HAOIMIOACHUS 3a JEHCTBHSIMH YYCHHKA IO
MIPOBEACHUIO OMBITOB. [IpH ATOM BBIJETSIOTCS ATAbl 0TOOPA BEIIECTB M CMEIINBAHMSI BEIIECTB B COOTBETCTBUH C MYHKTAMH WHCTPYKIIUHU K padoTe.

Baxkuelmum HarmpaBiieHHEM KakK JIEMOHCTPAI[MOHHOTO, TaK U YYEHHYECKOI'0 SKCIIEPUMEHTAa JOJDKHO CTaTh HCIOJIb30BaHUE IUGPPOBOIl 1abopaTopuu,
KOTOpasi MO3BOJIIET OPraHW30BaTh XUMUUYECKUH IKCIIEPUMEHT HA MPUHIMIIKATIHLHO HOBOM YPOBHE, MEPEUTH OT KaUYECTBEHHON OLIEHKH HAOII0AaeM bIX
SBJICHUH K CHCTEMHOMY aHalM3y KOJIMYECTBEHHBIX XapakTepuctuk. llpu pabotre ¢ paruumkamu wHUQpoBoi JabopaTopuu obOecredrBaeTCs
aBTOMATU3UPOBAHHBIA cOOp W 00pabOTKa NaHHBIX, XOJ JKCIEPUMEHTa MOXKET OTOOpa)kaThCsi B BHUAE TpadUKOB WM MOKa3aHUl mpubopoB, a
pe3yNbTaThl dKCIEPUMEHTOB MOTYT COXPaHSAThCA JUIMTENbHOE BpeMs. Hauboisiee akTyalbHBIM Ui XUMUU SIBIISETCS MEPEXOJ K KOJMYECTBEHHBIM
XapaKTepUCTUKAM, KOTOPBI MOXHO MPOWLTIOCTPUPOBATH CIEAYIOIIUMHU MPUMEpPAMU: H3ydeHUE CTPOEHUs IJIaMeHH, ompeneneHue pH B pa3HbIX
cpenax, onpeesieHue CKOPOCTH PEaKIuu, U3YUCHHUE BIHUSHUSA KOHIEHTPAIMU U TEMIIePaTyphbl HA CKOPOCTh PEAKIIHH.

]_II/I(prBaH na6opaTopI/I}1 MO3BOJIACT PCAIN30BATh MCKIIPEAMCTHBIC CBA3M C APYrHUMU HNpeAMETaAMU CCTCCTBCHHO-HAYYHOI'O IUKJIA, ITOCKOJIBKY HAaCT
BO3MOKHOCTD BBIIIOJIHATE UHTCTPUPOBAHHBIC y‘Ie6HLIe HCCIICA0OBAHUA 110 €CTCCTBCHHBIM HAayKaM, IMPHUMCHATH U OCBAUBATH DJICMCHTBI CTATUCTUKU U
HH(bOpMaHHOHHBIe TCXHOJIOTHH.

ITpunoxxenne N 6

K MeToau4ecKum PECKOMCHAAIUAM



INPUMEPHBIN TEPEYEHD
OBOPYJIOBAHUS, PACXOJHBIX MATEPHUAJIOB, CPEACTB OB YYEHUA
N BOCIIUTAHUSA 1JIsA CO3JAHUSA U OBECIIEYEHUA @YHKIUMOHUPOBAHUSA
HEHTPOB OBPA30BAHMS ECTECTBEHHO-HAYYHOM Y TEXHOJIOT MYECKON
HAITPABJIEHHOCTEM "TOUYKA POCTA" B OBIIIEOEPA30OBATEJIBHBIX

OPTAHM3AIIUSIX, PACIIOJIOXKEHHBIX B CEJIbCKOM MECTHOCTH

N MAJIBIX TOPOJAX
Tabmuna N 1
CTAHAPTHBIN KOMITJIEKT
N HaumeHoBaHue Kparkue npumepHbie Koun4yecTBo ennuun 1 | KoanuyecTBo eqxmHu st
000py10BaHUSA TeXHUYEeCKHEe XapaKTePUCTUKH | 001eo0pa3oBaTe/ibHbBIX | 00meo0pa3zoBaTeIbHbIX
OpraHu3anuii, He OpraHu3anuii,
SIBJISIFOLIIUX CS SIBJISIFOLIIUX CS
MAaJIOKOMILJIEKTHBIMH, €/1. | MAJTOKOMILIeKTHBIMH, €]1.
H3M. U3M.
EctecTBeHHO-Hay4YHAasI HANIPABICHHOCTh
1. [O6uee obopynoBanue (pusuka, XuMus, OHOIOTHS)
1.1.|udposas Hudposoii gaTunk 3 mr. 2 mr.
naboparopus 3IEKTPONPOBOJHOCTH




yueHu4eckas (pusuka,
XUMHSI, OUOJIOTHS)

udporoii narunk pH
HudpoBoii JaTYHK MMOIOKEHUS
HudpoBoii qaTynk TeMIepaTypbl

Hudposoii qaT4rk aOCOTOTHOTO
JIaBJICHUS

Hudporoii ocrmtorpaduyeckuii
IaTYNK

Becsl anextponnblie yueousie 200
r

Muxkpockorn: uudpoBoit uim
ONTHYECKUH ¢ yBennueHueM oT 80

X

Ha6op nmis usrotoBienust
MHKPOTIPEiapaToB

Mukpornpenapatsl (HaO0p)

COG,[[I/IHI/ITGJ'IBHBIC IIpoBOJa,
IIporpaMMHOC O6€CHC‘ICHI/IC,
MCTOOAUYCCKUC YKAa3aHUS

KOMIUICKT COITYTCTBYIOIIUX
QJICMCHTOB AJId OIIBITOB IIO
MCXaHUKEC

KOMIIJIEKT COITyTCTBYIOIIHNX
JIEMEHTOB JAJIS OTIBITOB I10
MOJIEKYJISIpHOH (pusHKe

KOMIIJICKT COMMYTCTBYIOIIHUX




JJICMCHTOB JIIsL OIIBITOB 10
ANEKTPOTMHAMHKE

KOMIUICKT COITYTCTBYIOIIUX
QJICMCHTOB IJIA OIIBITOB IIO OIITHKEC

1.2.

Kommuiektr nocynsl u
000pyI0BaHUs TUTST
YUYEHUYECKUX OIIbITOB
(busuka, XUMUS,
OuoJIorHS).

TaTuB nabopaTopHBbIA
XUMHUYECKUI

Ha6op vamex [etpu

Hab6op uncTpymeHTOB
MpenapoBaTbHBIX

JIoKKa M1 COKUTaHUS BEIIEeCTB
Crynka dapdopoBas ¢ nmecTuKom

Ha6op 6anok mist XpaHeHUs
TBepbIX peakTuBoB (30 - 50 M)

Hab6op cxmstHOK ((h1akoHOB) 111t
XpaHEHUsI PACTBOPOB PEAKTHBOB

Ha6op mpubopoxk (ITX-14, I1X-16)
[TpuGop ms1st moJTydeHHs ra30B
CnupToBKa

I'oprouee 1 COUPTOBOK
dunpTpoBanpHas Oymara (50 mT.)

Konba xonnueckas

3 .

2 mIT.




[Tanouka cTexnsiHHAs (C
PE3MHOBBIM HAKOHEYHUKOM)

Yamreuka 115 BBIIAPUBAHUS
(BpIMapuTENbHAs Yalleyka)

Mepubiii UMHAP (TUIACTUKOBBIH)
Boponka crexiisiHHas (Masast)
Crakan crexnsiaabii (100 mu)

l'azooTBOIHAs TpyOKa

BUOJIOI' A

2.1.

KoMIuieKT  BIaXHBIX
npenapaToB
JEMOHCTPALIMOHHBII

Ha3Ha4YeHHe: IEMOHCTPAIMOHHOE,
MaTepuan KOHTeWHepa: MIIACTHK,
repMeTUYHasl KpbIIIKa: HaJTn4yue,
KpeIUIeHHEe SKCIIOHATa: HAIU4ue,

KOHCEPBUPYIOIIIEE BEIECTBO:
HaJIM4He,

HakJielika ¢ HAMMECHOBAHUEM:
HaJIn4uce.

He MeHee 10 npenapaToB U3
IIPUBEACHHOTO HIKE CIIUCKA!

1 mr.

1 .




Bnaxxusiit npenapar "be3zyoka"
Bnaxuslii npenapar "'agroka”

Bnaxuslii npenapar "BHyTrpeHHee
CTpOeHHE OPIOXOHOTOTO
MOJITIOCKa"

Brnaxuslii npenapar "BHyTrpeHHee
CTpOEHUE KPbICHI"

Brnaxuslii npenapar "BHyTrpeHHee
CTpOEHUE JIATYIIKH"

Bnaxxnbit npenapar "BHyTpeHHee
CTPOEHHUE NTHUIBI"

Bnaxwnsiit npenapat "BHyTpeHHee
CTpOCHHE PHIOHI"

Brnaxwnsiit npenapat "Kapacp"

Bnaxwnsiit npenapat "Kopenb
06000BOTO pacTeHUS C
KIIyOeHbKaMH"

Brnaxunsiit npenapart "Kpebetka"
Bnaxwnsiit npenapat "Hepeuga"

Bnaxwnsiit npenapat "PazBurue
KOCTHCTOH PBIOBI"

Brnaxwnslii npenapar "Pazsurue
KypH1bl"

BiiaxkHblil ipeniapar




"Cuudomerysa”
Bnaxuslii npenapar "Tputon”

Bnaxuslii npenapar "Yepenaxa
6onotHas"

Bnaxusiii npenapar "Yx"

Brnaxusiit npenapar "SAmepuna"

2.2.

Kommnekr repbapues
JEMOHCTPAILIMOHHBII

Haznauenwme: ACMOHCTPAlTMOHHOC,

OCHOBA JUTS KPETUICHUS:
repOapHbIil JUCT,

CITMCOK DKCIIOHATOB: HAJIMYUC

He MeHee 8 repbapueB U3
MPUBEICHHOTO  HW)KE  CIMCKa!
Ha3nauenue: 1eMOHCTpPAIIMOHHOE,

OCHOBA JUIsI KPCTIJICHHUS:
repOapHBbIii JIUCT,

CIIMCOK 3KCIIOHATOB: HAJIMYUC

He MeHee 8 repbapueB u3
MIPUBEACHHOTO HIKE CITUCKA!

I'epbapuii "/lepeBbs u
KyCTapHUKH"

I'epbapuii "/Iuxopactymiue
pactenus”

1 mr.

1 mr.




I'epbapuii "KopmoBsie pacterus"

I'epbapuii "KynbrypHbie
pactenus"

I'epbapuii "JlekapcTBeHHbBIE
pactenus"

I'epbapuit "MenoHocHbIe
pactenus"

I'epbapuit "Mopdonorus
pacteHuit”

I'ep6apuii "OcHOBHBIE I'PYIIIIBI
pacteHni"

I'epGapwuii "PacTutenbabie
cooOmrecTBa"

I'epGapwuit
"CenbCKOX035ICTBEHHbIE
pactenus"

I'epGapwuii "SAnoButhie pacTeHus"

I'epGapwuii kK Kypcy OCHOB 10
o01eit ononoruu

2.3.

Komrutekt KkoJuIeKimii
JI€MOHCTPAIIMOHHBIH
(Mo  pasHBIM TemMaMm
Kypca OHOJIOTHR)

Haznauenwue: ACMOHCTPAIIHOHHOC,
OCHOBaA UIA KPCIUVICHUA: HAJINYHNC,

HaKJICHKH C HAaHMEHOBAHUEM
Haan4ue

1 .

1 .




"e MeHee 10 KoJUIeKIHil u3
MIPUBEACHHOTO HIDKE CITUCKA!

Komnekmus "I'ostocemeHHbIE
pactenus"

Komteknust "O6urareins MOPCKOTO
nHa"

Komnekmus
"ITaneouronornyeckas"
Komnexuus "[IpencraButenu

OTPSIIOB HACEKOMBIX'" KOJMYECTBO
HaCcEeKOMBIX: HE MeHee 4

Komnexnus "[IpuMeps! 3aIIUTHBIX
MPUCTIOCOOIEHNH Y HACEKOMBIX"

Komnexuus "[IpucnocoOurensHbie
W3MEHEHHUS B KOHEYHOCTIX
HAacCEeKOMBIX"

Komneknus "Pa3Butre HaCEKOMBIX
C HETIOJIHBIM MpeBpaleHueM"

Komnexnus "Pa3Butre HaCEKOMBIX
C TIOJIHBIM IIpeBpalieHuemM"

Komnexnus "Pazsutne nmeHun"
Komnekuus "Passurtue 6a0ouku"

Komnexuus "PakoBUHBI
MOJIJTFOCKOB"




Komnekmus "CemetictBa 0abouek”
Komnekuus "CemelicTBa )xykoB"
Komnekmus "Cemena u mioasr"”

Komnexkuus "®opma coxpaHHocTu
HCKOIIAEMBIX PACTEHUM U

SKUBOTHBIX"

Habop MaJCOHTOIOTUYECKUX
HaX0I0K "[Ipoucxoxaenue
yejoBeka"

KOJIMYECTBO MOJIEJIEU: HE MEHEE
14

3. | XUMUA
3.1.| demoncTpammonnoe  |CocTaB KOMIUIEKTA: 1 mr. 1 .
obopynoBaHue

Cronuk nonbeMHbI HazHauenue:
cOOpKa y4eOHBIX YCTaHOBOK,

pasMep CTOJICIIHUIIBI: HE MEHEe
200 * 200 MM, IJTaBHBIA IOABEM C
IIOMOIILIO BUHTA: HAJIMYHE

ITaTus JEMOHCTPALIMOHHBIN
XUMHYECKHUIM: Haznauenwue:
JEMOHCTpALus npudopoB u
YCTaHOBOK,

oTIOpa, CTEP>KHU, JIANTKU, MY(DTHI,




KOJIbIIa: HAJIMYHE,

BO3MOXHOCTb 3aKpCIIJICHHUA
OJICMCHTOB Ha pa3JII/I‘IHOﬁ BBICOTC:
HaJIM4ue

Amnmapar JU1sL [IPOBEACHUS
XUMHUUYECKUX peaKuuii:
Haznauenme: JIEMOHCTpALUS

XUMHUYECKUX PEAKIIUH,

MOTJIOTUTENB TAPOB U Ta30B:
HaJIm4ue,

MaTepHal KOJIObI: CTEKIIO

Habop TUIs AIIEKTPOJIN3a
JNeMOHCTpalmoHHbIi: Haznauenue:
M3Y4YE€HHE 3aKOHOB DIIEKTPOJIN3a,
cOOpKa MOJIEH aKKyMYJIATOPa,

€MKOCTb. HAJINYHC,
QJICKTPOJAbL: HAJINYHUC

Komrexr MCPHBIX KOJIO MaJioro
oObeMa: Haznauenwme:
JACMOHCTPAIMOHHBIC OIIBITHI,

00BeM k0J10: ot 100 Mut 1o 2000
ML,

KOJIMUECTBO KOJIO: HEe MeHee 10
IIT.,

MaTepuail KOJIO: CTEKJIO




Ha6op ¢dnakonos (250 - 300 ma
JUIsL XpaHEHUs] paCTBOPOB
pPEaKTUBOB).

Ha3nauenue: xpaHeHHEe pacTBOPOB
PCaKTHBOB,

KOJIMYECTBO (PJIAKOHOB: HE MEHEe
10 mrT.,

MaTtepuai (IIaKoOHOB: CTEKJIO
npoOKa: Halu4uue

[Ipubop /ISt ONBITOB MO XUMHUH C
OJICKTPUYCCKHUM TOKOM
(JrabopaTopHBIif)

[Tpubop Ans ULIOCTpaIMK 3aKOHA
COXpPAaHEHHS  MacChl  BEUIECTB:
cocyn

JlaHnONBTA: HAIMYHE,
nmpoOKa: HaJIM4He,
THUI MPHOOPA: IEMOHCTPAITUOHHBIN

HGHI/ITGHLHaH BOPOHKa:
Haznauenwue: pa3aciieHue IByX
JKUJIKOCTEN 10 IIJIOTHOCTH,

MaTepuajl BOPOHKU: CTCKIIO

YcTaHoBKa AJIA MEPECTOHKN
BCIICCTB: HaznaueHue:
ACMOHCTpalA OYUCTKHU BCIICCTBA,




IIEPETOHKA,

KOJIOBI, XOJIOIMJIBHUK IS
OXJIKJCHUS, AJUIOHXK, ITpo0Ka:
HaJIM4ue,

JUTMHA YCTAaHOBKU: HE MeHee 550
MM

[IpubGop 11s1 MOIy4YEeHUS TIa3o0B:
Ha3HAuYEHUE: IOJIydEeHHE Ta30B B
MaJIbIX KOJIMYECTBAX,

COCTaB KOMILUIEKTA: HE MeHee 6
IIpeIMETOB

banst koMOuHUpOBaHHAs
naboparopHas: bans BonsHas:
HaJM4ue, KOJIblla CMEHHBIE C
OTBEPCTUSIMU PA3HOTO JUaMeTpa:
HaJuuue,

TUIMTKA SJICKTPUYCCKAA: HAJIMIUC

®dapdopoBasi CTymnKa ¢ MECTUKOM:
Haznauenue: s pa3MenbueHUs
KPYIHBIX (PpaKkiuil BEmIECTB U
MPUTOTOBJICHUS MOPOIIKOBBIX
cMmeceit

Kommiek repmomerpos (0 - 100
C;0-360C)

3.2.

Kommiekt
XUMHAYECKUX

CocTaB KOMIIJICKTA:

1 mr.

1 .




PEaKTUBOB

Ha6op "Kucnotsr" (a3oTHas,
cepHasi, coJisiHasi, opTodocopHast)

Ha6op "I'uppokcuast" (ruapoKCu
Oapus, TUIPOKCHU] KaJus,
THJIPOKCU KaJbIHs, THIPOKCH]
HaTpHUsl)

Ha6op  "Okcuabpl  MeramioB"
(ayroMuHUS OKCUI, Oapusi OKCHI,
xkeneza (III) oxcun, xanbius
okcua, MarHus okcua, meau (II)
OKCHJI, IUHKA OKCHI)

Habop "[llemounsbIe "
IIEJIOYHO3EMETBHBIE MeTauibl"
(uTUi, HATPUH, KAJTBLIKN)

Ha6op "Metamisl" (aTroMUHHA,
KeIe30, MarHui, Meib, IIHK,
0JIOBO)

Hab6op "lllenounsie u
IETTOYHO3EMEJIbHBIE METAJIIbI"
(TMTHA, HATPUH, KaTBITUN)

Ha6op "OrneomacHslie BemecTBa"
(cepa, docdop (kpacHBIi), OKCU

hocdopa (V)
Hab6op "T"anmorenst" (itoa, Opom)

Hab6op "T'anorenuap!" (amoMuHUs
XJIOpUJl, aMMOHHUS XJIOpHJ, Oapus
xmopun, xeneza (III) xmopwun,
Kamusi  MOomuA, Kamus  XJIOPHI,
KalbIUsl XJIOPHJI, JUTUS XJIOPHI,




Maruus xiopun, meau (1I) xmopu,
HaTpusi Opommun, HaTpus (ropun,
HaTpUs XJIOPU, IUHKA XJIOPHU/I)

HaGop "Cymbdatel, Ccymbhumsl,
cynbuter" (amoMuHUS CynbQar,
amMMmoHusi cynbgar, kemeza (II)
cynsdun, xenesza (1) cymbdar, 7-
MU BOJHBIA, Kanmusi cynbdar,
kobanpra (II) cynedar, marnus
cynbpar, wmeau (II)) cynabdar
6e3Bonublii, meau (II) cynsdar 5-
TH BOJIHBIA, HATPUS CYIbQHI,
HaTpusl CylIbQUT, HATPUS Cyab(ar,
HATpUsi TUAPOCYIb(AT, HHUKEIs
cynbdar

Ha6op "KapOonatel" (ammoHUS
KapOoHaT, Kalus KapOoHAT, MeIu
(IT) xapOoHAT OCHOBHOM, HATPHS
KapOoOHar, HaTpUs
TUApOKapOOHAT)

Ha6op "®ocdarel. Cummkarsr"
(kamust  MoHoOTHApOOpTOdoCharT,
HaTpusi CWIMKaT 9-Tu BOJHBIN,

HaTpus oprodocdar
TpeX3aMEeICHHBIH, HATpUS
muruapodocdar)

HabGop "Aunerarsl. Pomanumsl.
Coenunenus  keneza"  (Kamus
anerat, kKaimus  ¢eppo  (II)
rekcauuanun, kamus ¢eppo (1)
TeKCAllMOHU[, KaJdus POJAHUJ,




HaTpHUsl aleTaT, CBUHIIA aleTaT)

Hab6op "Coenunenust mapranma'
(kanusi TepMaHraHar, MapraHua
(IV)  oxcun, wmapranma  (II)
cyibdaT, MapraHiia XJIOPH.I)

Habop "Coenunenus  xpoma"
(aMMOHMS ~ AMXpoMmaT,  Kajus
JUXpOMAT, KajJusl XpoMar, Xpoma
(IIT) xmopu 6-TH BOJHBIN)

Habop "Hurtpats!" (amoMuHus
HUTpAT, aMMOHHS HUTpAT, KaHs
HUTpAT, KaJbLUS HUTPAT, MeEIH
(I)  uuTpar, HaTpus HUTpAT,
cepeOpa HUTpAT)

Ha6op "WumuxaTtops!" (J1lakmMowmn,
METHJIOBBIN OpaH>XEBbIH,
(dhenondTanenn)

Habop "Kucnopoaconepxariue
OopraHuyeckue BemecTra" (ameToH,
TJIMIEPHUH, AUAITWIOBBIN  3dup,
CIUPT H-OyTHJIOBBIH, CIUPT
H30aMUJIOBBIH, CIUPT
M300yTHIIOBBIH, CIUPT ITUIIOBBIH,
(dheHnon, dhopmaiuH,
STHJIEHTJIUKOIIb, YKCYCHO-
ATUJIOBBIN 3up)

Hab6op "Yrneogopoasr" (OeH3uH,
reKCaH, HE(Th, TOJIYOI,
IUKJIOTECKaH)

HaGop "Kwucnotsl opranunueckue"




(kucnmota AMUHOYKCYCHasl,
KHciIoTa  OeH30MHasg,  KHCIOTa
MacisiHas, KHCIIOTa MypaBbUHAs,
KHCIIOTa  OJICMHOBAasi,  KHCJIOTa
IIaJIBMHUTHUHOBAA, KHcCJjioTa
CTCapUHOBAs, KHUCJIOTa YKCYCHas,
KHCJIOTA IaBeJIeBast)

Ha6Gop  "Yrneroapl.  AMuHbI"
(aHWIIMH, aHWINH CEPHOKHUCIIBIN,
JI-rnroko3a, METUJIaMUH
TUAPOXJIOPHJI, caxapo3a)

3.3.

KoMIuiekT Koieknum
U3 COUCKa

Haznavenwue: neMOHCTpaIlMOHHOE,
BH/JI YITAKOBKH: KOPOOKa,
OIMCAHKE: HATHYUE

CocTaB KOMIIIEKTA:

Komnexmus "Bosgokaa"

Komnekuus "KaMeHHsbIi yroyib u
MPOAYKTHI €0 TepepadoTKu"

Komnexuus "Metamisl U ciiaBbl"

Komnekuus "Munepaibl ¥ TOpHBIE
nopoJibl” (49 BUIOB)

Konnexuus "MuHepanbHbie
ynoopenus"

Komneknus "HedTh u mpoyKThI

1 mr.

1 mr.




ee mepepaboTku”

Komnekuus "ITnactmaccer”
Komnekmus "Tomuso"
Konnexkuus "Yyryn u cranp"
Komnexuus "Kayuyk"
Konnexkuus "llkana tBepaoctu”

Habopel jmns  MopenupoBaHus
CTpPOEHHUSI OpraHMYECKHUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.

OU3NKA

CocTaB KOMILJIEKTA:

HItatus JIEMOHCTPAIIMOHHBIM:
Hasnauenue: MPOBE/ICHUE
JIEMOHCTPAIIMOHHBIX OIIBITOB,

OCHOBAHHC, CTCPKCHDb, JIAIIKH,
KOJIb1a, Myq)TBIZ HaJINn4uc

CTOJIMK IOLEMHBIN:

Tun croyuka:
y4eOHBI/1ab0paTOpHBIii,

onopa, CTCPKCHb BHHTOBOﬁ, BHUHT
pGFYHHpOBOqHLIﬁI HaJINn4uce,

1 mr.

1 .



https://fzakon.ru/apk/

(GyHKIUS TIOIbeMa U OTTYCKAHHS
CTOJIMKA: HAJIMYHE

Uctounnk MOCTOSIHHOT'O u
MIEPEMEHHOTO HaIpPsHKCHUS:
Haznaucnwme: IS MU TaHUS
peryaupyeMbIM TMEPEMEHHBIM U
MOCTOSIHHBIM TOKOM

AIIEKTPUYECKHIX CXEM,
yacTtoTa, I'11: 50,
noTpebisemMas MOIHOCTb, BA: 10

Manowmetp AKUJKOCTHOM
JNEMOHCTpalmoHHbIN: HazHauenue:
U1 u3Mepenns nasienus g0 300
MM BOJISHOIO CT0JI0A BBHIIIE H
HIKE aTMOC(HEPHOTO JTaBJICHHUS,

crexisinHas U-oOpa3Has TpyOka
Ha TO/ICTaBKe: HAIMYHE

KamepTon HAa  pPE30HAHCHOM
SIIIHKE: Hasnauenwue: JUTSt
JEMOHCTpPAIMH 3BYKOBBIX
KoJeOaHui 1 BOJIH,

ABa KaMCPTOHA HAa PE3OHUPYIOMIUX
SAIMHUKax: HAJIM4YHC,

pCSI/IHOBHﬁ MOJIOTOYCK: HAJIHUYHUC

Hacoc BAKyYMHBII c
anekrponpusogoM: HasHauenwue:
CO3J1aHHE paspsbKeHus WIH
M30BITOYHOTO JaBJICHUS B




3aMKHYTBIX 00bEeMax,

OTBITHI: KHIIEHHE KHUJIKOCTU TpPHU
MIOHM)KEHHOM JIaBJICHUH, BHEIIIHEE
U BHYTPEHHEE JIaBJICHUE U JIp.

Tapenka BakyymHas: Hasnauenue:
ACMOHCTpaluAa OITBITOB B
3aMKHYTOM o0Bbeme c
pa3peKEHHBIM BO3IYXOM,

OCHOBAaHHUE C KPAaHOM, KOJIOKOJI W3
TOJICTOTO ~ CTEKJA,  PE3HHOBAas
NPOKJIAJIKA, NEKTPUUECKUI
3BOHOK: HaJM4He

Benepko Apxumena: Hasnauenue:
JIEMOHCTpAIUs NEUCTBUS
JKUJIKOCTH Ha TIOTPYKEHHOE B HEe
TEJI0O W W3MEpPEHHUE BEIUYHHBI
BBITAJIKUBAIOIIEH CHITBI,

BEJIEPKO, TEJIO LMIMHAPUYECKON
¢bopMmbl, MPY>KMHHBIN
JMHAMOMETD: HAJIM4Ke

OruuBo Bo3aymHoe: Ha3znaueHue:
JEMOHCTpAIUsl  BOCIUIAMCHEHUS
rOproYei CMECH TpU ee ObICTpOM
C)KaTuH,

TOJICTOCTECHHBIN AITHH]ID,
MOPIIEHb HAa  METAUIMYECKOM
LITOKE C PYKOSTKOHM, MOJICTaBKa
JUTA UAJTMHApA: HAJTH4Ke




4.1.

O6opynoBanme  JUIst
ACMOHCTpPAIIMOHHBIX
OIIBITOB

[MpuGop  mis  AEMOHCTpalUU
JaBJICHUS B KHUIKOCTH:
Ha3nauenue: JEMOHCTPALIHS
M3MEHEHUS JaBJICHUS C TIIyOHHOM
HOTPYXKCHUS,

JaT4YUK JaBJICHUA, KpOHHITCﬁH JJIsL
KpCIUICHUA Ha CTCHKE CocCyaa:
HaiIn4yue

[Tpubop TUTSL JEMOHCTPALIUH
aTMoc(hepHOro TABIICHUS
(mMarneOyprekue MOJTYIIAPHS ):
Has3nauenue: neMoHCTpanus CUIIbI
aTMOc(hepHOTO JaBJICHHUS,

JIBA Pa3zbEMHBIX METATMYECKUX
MOJIyIIApHs ¢ IPOYHBIMHU PYYKaMU
U XOpouio MNpUIuIM(OBaHHBIMU
KpasiM{, HHUMMNEIb C KPaHOM:
HaJuuue,

CO3/laBaéMO€  BHYTPH  IIApPOB
BaKyyMMETPHUUYECKOE JIaBJICHHE: HE
menee 0,05 MIla,

MaKCUMaJIbHOE Pa3phIBarolIee
ycuiue: He meHee 90 H

HaGop Ten paBHOro oObema:
Hasnauenue: mis omnpeneneHus u
CpPaBHEHMSI  TEIUIOEMKOCTH U
IUIOTHOCTH Pa3jMYHBIX TBEPJBIX
MaTepHanos,

MUIIMHAPBI U3 PaA3JIMIHBIX



https://fzakon.ru/gradostroitelnyy-kodeks/

MaTepuasioB: HE MeHee 3 MIT.,

KPIOYKU U1 MOABCIINBAHUA
MUJIMHAPOB: HATMIUC

HaGop Tenm paBHOW  Macchl:
Hasnauenue: s onpezneseHus u
CPaBHEHMIO IUIOTHOCTH
PA3IMYIHBIX MAaTCPUATIOB,

MUJIIMHAPBI U3 pa3JIMYHBIX
MaTepuasoB: HE MeHee 3 MIT.,

KPIOYKH I IMOABCINHBAHUA
MUJIWHAPOB: HAJIMIUC

Cocympl COOOIIAIOIITHECS:
Ha3unauenue: JEMOHCTpALIUS
OJIMHAKOBOTO YPOBHS OJTHOPOIHOM
JKUIOKOCTH B COOOIIAOIIMXCS
MEXIy c0o00#l cocymax pa3HOU

hopmpbl,

COOO0IIAOIINECs CTEKIISTHHBIE
TPyOKH pa3HOU POpPMBI: HE MEHEE
3 mir.,

IIoACTaBKa. HAJIMYHC

Tpybka Hrerorona: Hasnauenue:
JEMOHCTpALs OJHOBPEMEHHOCTU
MaJeHus  pas3lIM4HbIX Tel B
pa3speKEHHOM BO3/yXe,

(GyHKLUS TOJKIIOUEHUS K
BAKYyMHOMY HacOCy: HaJU4ue,




nuHa TpyOku: He MeHee 80 cM.,

PE3UHOBBIC MPOOKU, HUMTIEIB:
HaJIM4yue,

KOJIMYECTBO TEJ B TPyOKe: HE
MEHee 3 IIT.

[MMap  Ilackansa:  Ha3naueHue:
JIEMOHCTpaLHUs nepenavu
IIPOU3BOJIUMOTO Ha KHUOKOCTh
JIABJIICHUS. B 3aMKHYTOM COCYJIE,
JIEMOHCTpaLHUs nogbeMa
KHUIKOCTHN 101 HeﬁCTBHeM
aTMOc(hepHOTO JTaBJICHHUS,

MeTaJNIMIeCKUI MUIIUHAP C
OTpaBaMH, MOPIIEHb CO LITOKOM,
MOJIBIA  METaJUIMYECKHl map ¢
OTBEPCTUSIMU: HAIUYUE,

JUIMHA HWIMHAPA: HE MEHee 22 CM,
JUaMeTp Iapa: He MeHee 8§ cM

[llap ¢ kosubnom: Ha3znaueHwe:
JEMOHCTpAITUS pacimpeHus
TBEPJIOTO TeJIa IMPU HarpeBaHUH,

LITATUB, METANIMYECKOE KOJIBLO C
MY(TOH, ap C HEMOYKOM:
HaJINYHUE,

JUTHHA IIeTIOYKH: He McHee 80 MM,

JMaMeTp I1apa: He MeHee 25 MM




]_II/IHI/IHI[pBI CBHHIIOBBIC (¢{0)
CTPYrom: Ha3nauenue:
ACMOHCTpaluAa B3aHMMHOTI'O
MPUTXKCHUA MCXKIY aToMaMu
TBCPABIX TCII,

KOJIMYECTBO OJIMHAKOBBIX
UWJIMHPOB: HE MEHee 2 IT.,

MaTepuan HUIMHAPOB: CTajlb U
CBHHEII,

KPIOYKH JIJIs IOIBEITUBAHUSA
HaJIm4uue,

CTPYT, HapaBJISFOITAs TPyOKa:
HaJIM4ynue

[Tpubop Jlenna: Ha3znauenue: mis
HCCIIEIOBAHUS 3aBHCUMOCTH
HaIpaBJICHUS HUHIYKIIHOHHOTO
TOKAa OT XapakTepa HW3MCHEHUs
MAarHuTHOTO ITOTOKA,

CTOMKA C KOPOMBICJIOM: HAJIUYHUCE,

KOJIMYECTBO AJIFOMMHHUEBBIX KOJICII:
HEe MeHee 2 IIT.,

IIpope3b B OJHOM M3 KOJICII:
HaIn4yue

Marnur TyrooOpasHbIii
JEMOHCTpalMOHHbIN: HazHauenue:
JEMOHCTpaLus CBOMICTB




IIOCTOAHHBIX MArHuTOB,

TUII MAaTHUTA: HaMarHU4eHHbBIN
OpycoK,

KOJINYCCTBO IIBECTOB MAardHurTa. HE
McHee 2,

0003HaYEHME TIOJFOCOB MAarHuTa;
HaJIN4YHUC

Marnut IIOJIOCOBOM
JIEMOHCTPAI[MOHHBIH (mapa):
Ha3nauenue: JNEMOHCTPALIHS

CBOMCTB IOCTOSSHHBIX Mar"HuToB,

TUII MarHuTa: HaMarHM4eHHbIN
OpyCOK MPSMOJIMHEHHOU (POPMBI,

KOJIMYECTBO I[BETOB MarHuTa: He
MeEHee 2,

0003HaYeHHE ITOIIOCOB MarHuTa:
HaJIn4uc

Crpenku MAarHUTHEIE Ha
IITAaTUBAX: Ha3znauenwe:
JEMOHCTpAIUsl  B3aUMOJICUCTBUS
MOJIIOCOB MarHUTOB, OPHEHTAIIUU
MarduTa B MarHUTHOM IIOJIE,

HaMarHWYEHHas CTPEJIKa:
HaJIN4He,

KOJIMYECTBO I[BETOB MarHuTa: He
McHee 2,




IoACTaBKa: HAJIMYHC

Ha6op JE€MOHCTPAIIMOHHBIH
"DnexkTpocraTtuka" (3JEKTPOCKOIBI
(2 wr.), cynrad (2 wr.), najoyka
CTEKJISTHHAsS, MTAI0YKa Y00HUTOBAS,
LITaTUBBI U30JIUpYIOLIUE (2 IMIT.)

Mamuna snekrpodopHas WU
BBICOKOBOJIbTHBIN HCTOYHUK:
Hasnauenune: i1 mosrydeHHst
ANIEKTPUYECKOTO 3apsija BHICOKOTO
MOTEeHIIMAala u MOJTyYESHHUS
HCKPOBOTO pa3psija,

JIMCKH Ha CTOMKaX: HAJIMUHE,

KOJIMYECTBO JICHACHCKHX OaHOK:
HE MEHee 2,

IoACTaBKa: HAJIMYHEC

KommiekT npoBosioB: [nuHa: He
menee 500 mMm - 4 mT., 250 MM - 4
mT., 100 MM - 8 mIT., Ha3HAUYCHHE:
JUIST I10 IKJTFOUCHHUS
JEMOHCTPAIIMOHHBIX TPUOOPOB U
000py/nOBaHUs K UCTOYHHUKY TOKa,
JUIST cOOpKH ANEKTPUYCCKUX
LeNei, BKIIOYAs DJIEMCHThI H3
paboThl "ITocTostHHBII
ANEKTPUUECKUH TOK"

4.2.

O6opynoBanue  ams
na0opaTOpHBIX  paboT

HItatuB naGopaTopHsIii ¢

8 mIT.

4 .




u YICHUYCCKHX
onbiToB  (Ha  0Oaze
KoMmruiekToB ajst OI'D)

JeprKaTeIsIMU
BEChI AJIEKTPOHHBIC

MEH3YpKa, rpejaen uzmepenus 250
MIT

nuHamometp 1| H

nuHamometp S H

HUAJUHIP CTAIbHOM, 25 cm3
LUAJIMHJIP ATFOMUHUEBBIN 25 cm3
LUAJMHJIDP ATFOMUHUEBBIN 34 cm3

LUAJIMHJP UIACTUKOBBIA 56 cM3
(s u3MepeHust CHUITbl ApXuMena)

npyxkuna 40 H/m
npyxuna 10 H/m
rpy3bl 1o 100 r (6 1mIT.)

I'py3 HaOOPHBIN yCTaHABIMBAET
Maccy ¢ marom 10

MepHas JICHTa, JINHCHKa,
TPaHCIIOPTHUP

OpYCOK C KPIOYKOM U HUTHIO

HanpapJisiomas JUIMHOW He MeHee
500 MM. JloKHBI OBITh
o0ecrieueHbl pas3Hble
KO3 PUIMEHTH! TpeHUs1 OpycKa 1o




HaNpaBJISAOLIEN

CEKYHJIOMED JIEKTPOHHBIN C
JaTYUKOM

HaIIpaBJIIOIIAsl CO IIKAJIOU

OpYCOK JIEpEBSHHBIN C MYCKOBBIM
MarHuTOM

HHUTSHOM MAasiTHUK C TPYy30M C
MMYCKOBBIM ~ MarHuToM ©H €
BO3MOKHOCTBIO H3MEHEHUS JITTUHBI
HUTH

pergar
OJIOK ITOIBWIKHBINA
OJIOK HEIOIBYKHBIH
KaJIOPUMETP
TEPMOMETP

HCTOYHUK TMHTAHUS TMOCTOSIHHOTO
TOKa (BBIIPSMUTENb C BBIXOTHBIM
HanpspkeHuem 36 - 42 B wunum
OarapelHbIN 0JI0K c
BO3MOYHOCTBIO PEryIupOBKU
BBIXOJJHOT'O HAIIPSKEHUS

BOJIBTMETP JBYXHpeenbHblil (3 B,
6 B)

amnepmerp aByxnpezaensHbii (0,6




A,3A)

pesuctop 4,7 Om
pesuctop 5,7 Om
nammouka (4,8 B, 0,5 A)

MepeMEHHbIN pe3ucTop (peoctar)
1o 10 Om

COEIMHUTEINbHbIE TpoBoJa, 20 MmIT.
KITIOY

Ha0O0p MPOBOJIOYHBIX

PE3UCTOPOB

cobuparomas J1uH3a, PoKycHoe
paccrostaue 100 mm

cobuparomas J1uH3a, PoKycHOE
paccrosinue 50 Mmm

pacceuBaroas 1uH3a, GOKyCcHOE
paccrosiHue - 75 Mm

9KpaH
ONTUYECKAasl CKaMbsl

crnaiig "Monens npeamera”
OCBETHUTEID

MOJYIUIIUHAP C IIJIAHIIECTOM C




KPYTOBBIM TPAaHCIIOPTUPOM

[TpuGop a5t U3yueHHs ra30BBIX
3aKOHOB

Kanmmusaper

Hudpaxpronnas pemerka 600
HITPUXOB/MM

Hudpakunronnas pemerka 300
HITPUXOB/MM

3epkaio

JlazepHas ykazka
[Tonsponn B pamke
Ilenu FOHra
Karymika MoTok
bnok nuonos

biiok koHzeHcaTopoB
Kowmmac

Marnur
DJIEKTPOMAarHuT

OmMIIKY KeJle3HbIe B OaHKe




Texaomorunueckas HAaIpaBJICHHOCTb

1. |O6pazoBaTenbHbIN

KOHCTPYKTOP JUTS
MPaKTUKKH  OJIOYHOTO
MPOrpaMMHUPOBAHUS  C
KOMIIJIEKTOM JJaTYUKOB

PobGoToTexHmueckuii Habop
NpeJHA3HAYCH Uil M3Y4YCHUS
OCHOB pOOOTOTEXHUKH, JETaleH,
y3II0B " MEXaHU3MOB,
HEOOXOJMMBIX  JUIS  CO3JaHUsI
POOOTOTEXHUYECKUX YCTPOICTB.

HaGop  mnpencraBnser  coGoit
KOMILIEKT CTPYKTYPHBIX
JJIEMEHTOB, COCINHUTCEIBHBIX
AIIEMEHTOB U DIIEKTPOTEXHHUECKIX
KOMIIOHEHTOB.

HaGop mo3Bonser cobupath (u
MpOrpaMMHpPOBaTh  coOMpaeMbIe
MOJIENH ), u3 3JIEMEHTOB,
BXOJSIIUX B €r0 COCTaB, MOJIEIH
MeXaTPOHHBIX u
POOOTOTEXHUYECKHX YCTPOHUCTB C
ABTOMAaTH3UPOBAHHBIM
yIpaBJIcCHUEM, B TOM 4YHCJIE Ha
KOJIECHOM  XOAy, a  TaKKe
KOHCTPYKIIMH, OCHOBaHHBIX Ha
UCIIOJb30BaHUU Tiepenad (B TOM
YHClie YEPBSIYHBIX M 3yOUaThIX), a
TaK)XE PHIYAroB.

CBETONOTHBIN MAaTPUYHBIN
IUCIUIEH ¢ OeJlof HOICBETKON Ha

KOHTpOJUIEpe

KoauuectBo IOPTOB

1 wrr.

1 .




BBO/Ia/BBIBOJIa HA KOHTPOJUIEPE HE
MeHee 6

KomnuectBo KHOMOK HE MeHee 4

OO011ee KOJIMIECTBO DIIEMEHTOB: HE
MeHee 520 1T, B TOM 4HCIIE:

1)  nporpammupyemslii  OJ0K
yIpaBIICHUSI, KOTOPBIA  MOXET
pabotath ~ aBTOHOMHO W B
MTOTOKOBOM PEXKHME;

2) cepBOMOTOPBI

3) IaTYMK CHJITBI

4) naTyuK paccTOSHUS

5) maT4MK 1BETA

6) akKymyJsiTOpHasi Oarapes

7) IlnacTukoBBIE CTPYKTYpHBIC
JJIEMEHTHI, BKJTIOUAst
neppopupoBaHHbIE AIIEMEHTHI:
Oanky, KyOWKH, OCH ¥ BaJbl,
COCIMHUTENIbHbIE  DIEMEHTBHl K
ocsiM, IECTEePHH,
MpelHa3HaYeHHbIe MJIS CO3JaHus
YEepBSIUHBIX U 3yOUaThIX Mepenad,
COCIMHUTENbHbIE U KPENEeKHbIE
JJIEMEHTHI;

7) IlporpammHOe oOecrneueHue,
UCTIONIBE3YyeMOe TSt
MPOrPaMMHPOBAHUS  COOMPACMBIX




POOOTOTEXHUUYECKUX MOJENeH u
YCTPOMCTB, JOCTYITHO s
cKkauuBaHus U3 cetu MHTEepHET

OO6pazoBarenbHbII
HaboOp TO MEXaHHKeE,
MCXaTPOHHUKE u
pPOOOTOTEXHUKE

KommexT nist u3yueHus: OCHOB
ANIEKTPOHUKHU U pOOOTOTEXHUKH

Habop JOJKEH OBITh
npeaHa3sHauCH A TOPOBCACHUSA
y4eOHBIX 3aHATUHN IO ANEKTPOHUKE
U CXEMOTEXHHKE C  IIEJIbI0

U3Y4EHUS HauboJee
pacrpoCTpaHEHHON  DJIIEMEHTHOU
0a3bl, MIPUMEHSIEMOM JUIs
WH)XCHEPHO-TEXHUIECKOTO

TBOPUYECTBA yyammxcs u
pa3paboTKu  y4eOHBIX Mojenen
po06OTOB. Habop JTOJDKEH
MO3BOJISTh y4yarmmcst Ha
MPaKTUKE  OCBOUTh  OCHOBHbBIE
TEXHOJIOT MU MIPOEKTUPOBAHMUS

POOOTOTEXHUYECKUX KOMILICKCOB
Ha TpuUMepe Y4eOHBIX Mojelei
poOOTOB, a TakXke H3YYUTh
OCHOBHBIC TEXHHUYCCKUE PEIICHUS
B 00jacTH KHOCPHETHYCCKUX U
BCTPAMBACMbIX CHCTEM.

B cocraB KOMIUIEKTa JOJKEH
BXOJUTh HA0Op KOHCTPYKTHUBHBIX
9JIEMEHTOB i COOpKHM MakeTra
MaHUMYJISALUOHHOTO poborTa,
KOMILJIEKT METaJUIMYECKUX

1 mrr.

1 .




KOHCTPYKTUBHBIX 3JJICMCHTOB IJIA
cOOpKkM  MakeTa  MOOWIIBHOTO
poboTa u T.m.

B cocraB koMmmuiekra BXOIUT
Ha0O0P IJIEKTPOHHBIX KOMIIOHEHTOB
JUTSL U3YYEHUSI OCHOB JJICKTPOHUKHU
U CXCMOTEXHHKH, a  TaKke
KOMIIJICKT TPHBOJIOB M JaTYUKOB
Pa3IUYHOTO TUTA I pa3paboTKh
POOOTOTEXHUYECKUX KOMITJICKCOB.

B cocraB koMIuiekTa JOJDKHO
BXOJHWTH: MOTOPHI C DHKOJCPOM -
HE MEHee 2 T, CEPBOIPHUBO
OonplION - He MeHee 4 1T,
CEpBOIPUBOJ MAJIBIN - HE MEHEE 2
T, UH(paKpacHbI JaT4UK - HE
MeHee 3 1T, YJAbTPa3BYKOBOMU
JaT4YMK - HE MEHee 3 IIT, JaT4YMK
TeMmrnepaTypbl - He MeHee | mmiT,
JATYUK OCBEUIEHHOCTH - HE MEHEe
1 wmwr, Habop  ANEKTPOHHBIX
KOMIIOHEHTOB (pe3ucropsl,
KOH/JIEHCATOPBI, CBETOAMO/IbI
Pa3IMYHOrO HOMHHAJA), KOMILIEKT
MpOBOJOB  Juisi  OecrmaedyHoro

IIPOTOTUIMPOBAHMUS, miara
OecriaeyHOro MPOTOTUIUPOBAHHUSA,
aKKyMYJIATOD " 3apsAaHOe
YCTPOMCTBO.

B cocraB KOMIUIEKTa JOJKEH
BXO/IUTh IpOrpaMMUPYEMBbIi




KOHTpOJUIEP, IPOIPaAMMUPYEMBINA B
cpene  Arduino IDE  wm
AHAJOTUYHBIX CcBO0OIHO
pacrpocTpaHsIeMbIX cpenax
paspabotku. Ilporpammupyemsiii
KOHTpOJUIep JOJDKeH o0nanaTh
nopTaMM  JUIS  TOAKIIOYCHUS
U(PPOBBIX " aHaJIOTOBBIX
ycrpoiictB, unTepdeiicamu TTL,
USART, 12C, SPI, Ethernet,
Bluetooth mnu WiFi.

B cocraB komIuiekTa HOIDKEH
BXOJIUTh MOJYJIb TEXHUYECKOTO
3peHHs], MPEACTABIAIONUNA COO0H
BBIUHUCIIUTEIBHOE YCTPOUCTBO CO
BCTPOEHHBIM MHKPOIIPOIECCOPOM
(kon-Bo simep - He MeHee 4 ImT,
yactoTa sigpa He meHee 1.2 I'Tu,
ooveM O3V - He MmeHee 512 MO,
00beM BCTPOCHHOW MaMATH - HE
Menee 8 [0), WHTErpUpOBaHHOMN
Kamepou (MakcUMaJIbHOE
paspernieHue BUJICOIIOTOKA,
repeaaBaeMoro 1o uHrepdency
USB - e menee 2592 x 1944 en.)
U ONTUYECKOU cucrteMoil. Monaynb
TEXHUYECKOTO 3PCHHUS  JIOJDKEH
001a7aTh  COBMECTHMOCTBIO C
Pa3TUYHBIMU IPOTPAMMUPYEMBIMU
KOHTpOJUIEpaMH  C  MOMOIIBIO
untepdeiico - TTL, UART, 12C,
SPI, Ethernet. Monynb
TEXHUYECKOTO 3pEHHUsl  JOJIKEH
MMETh BCTPOCHHOE MpPOTpamMMHOE
obecrneueHue Ha OCHOBE




OTICpAllMOHHON cHucTeMbl Linux,

MO3BOJIAIONIEE OCYILECTBIISATh
HAaCTPOMKY CHCTEMbI MAIIMHHOTO
oOyueHus IapaMeTpoB
HEHWPOHHBIX ceTen JUIs
0OHapy>KEeHUS 00OBEKTOB,

OIIpEeNEeNeHUuss MX NapaMeTpoB M
JalbHeNIen uieHTUUKALUY.

Kommuiekt nomken obecneunBaTh
BO3MOKHOCTh HM3y4YCHHSI OCHOB
pa3paboOTKW  HPOTpaMMHBIX U
anmapaTHbIX KOMILIEKCOB
WH)XCHEPHBIX CHCTEM, PEIICHHHA B
chepe "HUnrepner Bemei", a
TaKke pemeHudd B oOmactu
POOOTOTEXHUKH, HCKYCCTBEHHOTO
WHTEJJIEKTa u MalIMHHOTO
00y4eHHS.

KommbrotepHoe o0opynoBanue

1 |Hoyrbyk

®dopm-dakTop: HOYTOYK;

H(eCTKaSI, HCOTKIHOYacMasd
KiIaBuaTypa: HAJIMIUC,

PYCCKaSI packKiiaika KJIaBUATYPHI:
HaJIn4uce,

Jlnaronaine skpaHa: He MeHee 15,6
JIFONMOB;

3 mr.

2 mIT.




Paspermenne skpaHa: He MeHee
1920 x 1080 nukcerneii;

KonudaecTtso simep mporieccopa: He
MmeHee 4;

KonnyecTBo moTOKOB: HE MeHee §;

ba3oBas TakToBas yacrora
npoueccopa: He MeHee 1 I'T';

MaxkcuManbsHas TakToBas 4acToTa
nporieccopa: He menee 2,5 I'T;

Ksm-namsars nporeccopa: He
MeHee 6 MOaliT;

O0beM yCTaHOBIICHHOM
OIEpPaTUBHOM MaMATH: HE MEHee 8
I"0aiiT;

O06bem noaep)KUBaEMOM
OTICPATUBHOM MaMsTh (J71s1
BO3MOYKHOCTH PACIIMPEHUS): HE
MeHee 24 ["0aiiT;

O0wneM Hakormrensa SSD: He
Menee 240 I"6aiir;

Bpemst aBTOoHOMHO# pabOTHI OT
Oarapeu: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ ycTaHOBICHHBIM
aKKymynsitopoM: He 6oiee 1,8 kr;

Buemnuii unrepdeiic USB
crangapTa He Hike 3.0: He MeHee




TpeX CBOOOHBIX;

Buemnnii uarepdeiic LAN
(Mcnonbp30BaHUE MEPEXOAHUKOB HE
MIPEyCMOTPEHO): HAJINYHE;

Hanuuue monyneit u uatepdeiicon
(Mcnoab30BaHUE MEPEXOJHUKOB HE
npenycmotpeHo): VGA, HDMI;

becnipoBotHast ¢Bsi3p Wi-Fi:
HAJIMYKE C MOJJIEPKKON cTaHaapTa
IEEE 802.11n unu coBpeMeHHeE;

Web-kamepa: Hannume,
Manunynsatop "Mellb'": HanU4KeE,

[IpenycranoBneHHas
OTIepallMOHHAs CUCTEMA C
rpaduyecKuM MoJIb30BaTEIbCKUM
uHTepdericoM, odbecrneunBaronas
paboTy pacrpocTpaHEeHHBIX
00pa3oBaTeNIbHBIX U
0OIIECUCTEMHBIX MTPHUIIOKEHUH:
HaJIu4ue.

Moy (npunTep,
CKaHep, KOIHP)

Tun ycrpoiictBa: MOV (dynkuuu
revaTH, KOMUPOBAHUS,
CKaHMPOBAHU);

®opmat Oymaru: He MeHee A4;

L[BeTHOCTB: YepHO-Oeblii;

1 .

1 .




TexHonorus nevyaTu: gazepHas

MakcuMalibHOE pa3pelicHHe
neyatu: He menee 1200 x 1200
TOYEK;

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

[TPO®UJIBHBIN KOMITJIEKT OBOPYJIOBAHN S

N HaumeHnoBanmue
000py10BaHUSA

Kparkue npumepHbie

TEXHUYCCKHE XaPAKTCPUCTUKH

KoauuecTBO equHMIL 1J151
NPoPUIbHOr0 KOMILIEKTA
(00meodpa3oBaTeibHbIE
opraHu3anuu, He
ABJIAIO M ECS
MAaJIOKOMILJIEKTHBIM), €/1.
H3M.

KoaunuecTBO eqUHMAI 1J151
NPOPWILHOI0 KOMILJIEKTA
(MaJI0KOMILIEKTHbIE
001meoOpa3zoBarTe/ibHbIE
OpPraHu3amum), el. u3M.

BA30BAS (OBA3ATEJIBHASA UACTD)

ECTCCTBCHHO-Hay‘{HaH HaIlpaBJICHHOCTDb

Taomuma N 2



[udposas madboparopust
1o OHOJIOTUN
(yueHuueckas)

OO0ecrieunBaeT BBIIOJTHCHUE
1a00paTopHBIX PabOT HA ypoKax
1o OMOJIOTHH B OCHOBHOM IITKOJIC
U IIPOEKTHO-KUCCIIE0BATEIBCKON
ACATCIIbHOCTH yUallluXcCs.

Kommekranus: becnpoBoaHoi
MYJIbTHAATYUK 10 OUOJIOTHH C
6-10 BCTPOCHHBIMU JTATIHKAMH:

JlaTyuK BIaXHOCTH C

JMana30HOM M3MEpEHUs
0...100%

JlaT4yuK OCBELIEHHOCTH C
JTIMAra30HOM HU3MEPEHHUS HE yiKe
yem ot 0 go 180000 nx

Hatuuk pH ¢ quanazonom

n3MepeHus He yxe uem ot 0 10
14 pH

JlaTumk TeMIiepaTyphl ¢
JMATIa30HOM U3MEPEHHUSI HE YKe
yeM oT -20 mo +140 C

JlaT4MK AIIEKTPONPOBOAUMOCTH
C AMana3oHaMy U3MEPCHHS HE
yxke ueM oT 0 10 200 mxCwm; ot 0
1o 2000 MmxCwm; ot 0 0 20000
MKCMm

JlaTuuk TeMieparypsl
OKpYXKarollen cpenbl ¢
JMara3oHOM U3MEPEHMSI HE ykKe

3 mr.

2 1IT.




gyeMm oT -20 1o +40
AKkceccyapsl:
Ka6ens USB coenmuuTe1bHbBIN

3apsiIHOE YCTPOUCTBO C
kabenem miniUSB

USB Apnantep Bluetooth 4.1
Low Energy

Kparkoe pykoBoACTBO 1O
IKCIUTyaTaIuu 1udpoBoit
naboparopuu

Hudporas Bugeokamepa ¢
METaJNTNYECKUM IITaTHBOM,
paszpemienue ne menee 0,3
Mnuke

[IporpammHOe obecrieueHne

Metoanueckre peKOMEHIAuN
He MmeHee 30 paboT

VYnakoBska

Hanuuue PYCCKOA3BIYHOTO
caira IO JACPIKKH, HATTUINC
BUIACOPOJIUKOB.

udposas nadopatopust
110 XUMHH
(yuenunueckas)

ObecnieunBaeT BHITIOJIHEHUE
71a00paTOpPHBIX PAdOT O XUMUHU
Ha ypoKax B OCHOBHOH IIKOJIE U

3 r.

2 mIT.




Ipo €KTHO-HCCIICI0BATEIbCKOM
ACATCIIbHOCTH yUallluXcCs.

Komrmekrarms:

becnipoBo1HONM MYIBTUAATYHUK
10 XUMUU C 4-Ms1 BCTPOECHHBIMU
JATYNKAMU:

Hatuuk pH ¢ auanaszonom
n3MepeHus He yxxe yem ot 0 110
14 pH

JlaT4MK BBICOKOM TEMIEPATYPhI
(TepMOTIapHBIif) ¢ TUATIa30HOM
n3MepeHus He yxe yem oT -100
1o +900 C

JlaT4mK AJIEKTPONPOBOAUMOCTH
C AMana3oHaMy U3MEPCHHUsI HE
yxe yem oT 0 10 200 mxCwm; ot 0
1o 2000 MmxCwm; ot 0 1o 20000
MKCM

JlaTuuk TeMIieparypsl
IUIATUHOBBIN € JMana3oHOM
n3MepeHus He yxe yem ot -30
o +120 C

OTaenbHble JATYUKHU:

JlaT4rK ONTUYECKON MIOTHOCTH
525 um

Axceccyapsl:




Ka6ens USB coenuHuTENbHBIN

3apsiIHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBoACTBO 1O
IKCIUTyaTaIuu nudpoBoi
naboparopuu

Ha6op naboparopHoit ocCHaCTKH
[Iporpammuoe obecrnieueHne

MGTO)II/I'-IGCKI/IG PEKOMCHOAAINN
He meHee 40 paboT

Hannune pycckosi3pIMHOTO
caiTa noaJIepKKU

Hammaue BHUACOPOJINKOB.

udposas nadoparopus
1o GpusuKe
(yuenunueckas)

OOecrnieunBaeT BHITIOJTHEHUE
AKCTIIEPUMEHTOB 110 TEMaM Kypca
(bu3uKH.

Kommekranus:

becnipoBoiHOM MyJIBTUAATUMK
1o (uzuke ¢ 6-10 BCTPOCHHBIMHU
JTaTYUKaAMMU:

Hudposoii natumnk
TEMIIepaTyphl ¢ AUANA30HOM

3 mr.

2 mT.




U3MepeHus He yxe uyeM ot -20
1o 120 C

[udporoii qaTunk
a0COJIFOTHOI'O JIABJICHHUS C
IMAa30HOM U3MEpPEHUS HE YiKe
gem oT 0 go 500 klla

JlaT4uK MarHUTHOTO TOJIS C
JTMATIa30HOM U3MEPEHUSI HE YKe
yem ot -80 1o 80 mTn

JlaTuMK HampsKEHUs ¢
TUana30HaMH H3MEPEHUS He
yke ueM ot -2 110 +2 B; ot -5 10
+5 B; or-10 no +10 B; oT -15
mo+15B

JlaTumk ToKa HE yXKe 4eM oT -1
o +1 A

JlaTuuk akcenepoMeTp ¢
MOKa3aTesiMU He MEHEe YeM:

+/-2Q;+/-49;+/-8¢
OtnenbHbIE YCTPOUCTBA!

USB ocuumnorpad He Menee 2
KaHaina, +/- 100 B

Akceccyapsl:
Kabenr USB coeanHUTENBHBIN

3apsIHOEe YCTPOMCTBO C
kabenem miniUSB




USB Apnantep Bluetooth 4.1
Low Energy

KonctpykTop 1 npoBeneHus
JKCIIEPUMEHTOB

Kparkoe pykoBoACTBO 1O
JKCIUTyaTaIuu nudpoBoit
naboparopuu

[Iporpammuoe obecrnieueHne

MGTOILI/ILICCKI/IG PEKOMCH AN
(40 pabor)

Hannuune pycckos3p9HOTO
caiTa NOJJIEPKKHU

Hanuune BUI€OpOIUKOB.

KommbrotepHoe ob6opynoBanue

4. |HoyrOyk ®dopm-dakTop: HOYTOYK;

H(eCTKaSI, HCOTKIHOYacMasd
KiIaBuaTypa: HAJIMIUC,

PYCCKaSI pacKiIaJKa
KIIaBUAaTypbl: HAJIUYUC,

JluaroHane 5KpaHa: HE MEHee
15,6 nroMMOB;

Pa3pemienue skpaHa: He MeHee




1920 x 1080 nmukcerneii;

KonudaecTtBo siaep mporieccopa:
He MeHee 4;

KonnuecTBo mOTOKOB: HE MEHEE
8;

ba3oBas TakTOBas yacrora
npoueccopa: He MeHee 1 I'T';

MakcuMmanbpHas TakToBas
4acToTa MpoLeccopa: HE MEHEE
2,51Tm;

Ksm-namsars nporeccopa: He
MeHee 6 MOaliT;

O06beM yCTaHOBIICHHOM
OTIEPATUBHOW MaMSTH: HE MEHEe
8 I'GaiT;

O06beM noIIep)KUBaeMOM
OTIEPATHBHOM mamsATH (JJ1s
BO3MOJKHOCTH PacCIIUPEHUs): HE
MeHee 24 "0aiiT;

O0beM Hakormrensa SSD: He
Menee 240 I"6aiir;

Bpemst aBTOoHOMHO# paObOTHI OT
Oarapen: HE MeHee 6 4acoB;

Bec nHoytOyka ¢
YCTaHOBIICHHBIM
aKKyMynsTopoMm: He 6onee 1,8




KT;

Buemnuit uarepdeiic USB
cTa”jaapra He Huxe 3.0: He
MEHee TPeX CBOOOTHBIX;

Buemnnii uarepdeiic LAN
(Mcnonbp30BaHUE MEPEXOIHUKOB
HE IPEyCMOTPEHO): HAJTMUUE;

Hannuune monynei u
uHTEpPEcoB (MCIOIB30BAHUE
MEPEXOIHUKOB HE
npenycmotpeHo): VGA, HDMI;

becnipoBotHast ¢Bsi3p Wi-Fi:
HAJIMYHE C TOAICPKKOMN
crannaptra IEEE 802.11n nin
COBpPEMEHHEE;

Web-kamepa: Hannuue,

Manunynsitop "Mbiib":
HaJIN4ue;

[IpenycranoBneHHas
OTIepaIMOHHAs CHCTEMA C
rpapu4ecKuM
M0JIb30BATEIHCKUM
uHTepdercoMm,
obecrneunBaromiast padboTy
pacipoCTpaHEeHHBIX
00pa3oBaTENbHBIX U
0OIIECUCTEeMHBIX TPUIIOKEHUH:

HaJIM4uc.




5. IM®YVY (upunrep,
CKaHep, KOIup)

Tun ycrpoiictea: MOY
(pynKMu nevarwu,
KOITUPOBAHUS, CKAHUPOBAHU);

®opmar Oymaru: He MeHee A4;
LBeTHOCTB: UepHO-OEIBIii;
TexHonorus nevyaTu: JazepHas

MakcuMalibHOE pa3penieHue
nevaru: He MmeHee 1200 x 1200
TOYEK;

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

1 .

1 .

JOITOJIHUTEJIBHOE ObOPY IOBAHUE

ECTCCTBGHHO-HayLIHaSI HaIIpaBJICHHOCTb

1. [Ludposas nabopaTopus
o Ouosioruu
(yuenunueckas)

OOecrieunBaeT BHITIOJITHCHUE
nabopaTopHbIX paboOT Ha ypOKax
10 OMOJIOTMH B OCHOBHOM IITKOJIE
U TIPOCKTHO-HUCCIICIOBATEIbCKOM
NEeSITEeNIbHOCTH YYalTUXCS.

Komnnexranus: becipoBoHoi
MYIbTUIATYUK IO OUOJIOTUH C
6-10 BCTPOCHHBIMH JTATYUKAMH:




JlaTyuK BIaXHOCTH C

JMaNa3oHOM U3MEPEHUs
0...100%

JlaT4yuK OCBELIEHHOCTH C
JIMAIa30HOM H3MEPEHHUS HE yiKe
yem ot 0 70 180000 1k

Hatuuk pH ¢ auanaszonom
n3MepeHus He yxxe 4yem ot 0 10
14 pH

JlaTumk TeMIiepaTypsl ¢
JMAnia30HOM M3MEPEHHUSI HE YKE
geM oT -20 mo +140 C

JlaT4HK AIIEKTPONPOBOAUMOCTH
C AMamna3oHaMy U3MEPCHHUsI HE
yxe yem oT 0 10 200 mxCwm; ot 0
1o 2000 MmxCwm; ot 0 1o 20000
MKCM

JlaTumk TemiepaTypbl
OKPYXaIoIel CpeIbl C
JMATIa30HOM U3MEPEHHUSI HE YKe
yeM oT -20 1o +40

Akceccyapsl:
Kabenr USB coequHUTENBHBIN

3apsiiHOE YCTPOUCTBO C
ka0exeM miniUSB

USB Anantep Bluetooth 4.1
Low Energy




Kparkoe pykoBOACTBO 110
AKCIUTyaTaly Hu(poBoii
nabopaTtopuu

udposas Buneokamepa ¢
METAJUTMYECKHM IITAaTUBOM,
paspemienue He menee 0,3
Mrmukc

[Iporpammuoe obecrnieueHne

MGTOILI/ILICCKI/IG PEKOMCH AN
He meHnee 30 paGoT

Ynakoska

Hannumne pycckos3p9HOTO
caiTa moJJepP KK, HATMINE
BHUICOPOJUKOB.

udposas nadoparopus
10 XUMHUHU
(yueHuveckas)

OOecnieunBaeT BBITIOJTHCHUE
J1a00paTOPHBIX PadOT MO XUMUHU
Ha YpOKaxX B OCHOBHOM IIIKOJIC
MIPOEKTHO-UCCIICIOBATEIBCKON
JESTETbHOCTH yYaIuXcsl.

Komrmiexranus:

becripoBogHON MYJIBTHAATYMK
10 XUMUHU C 4-Ms1 BCTPOECHHBIMU
TaTYNKAMU:

Hatuuk pH ¢ nuamnaszonom
nu3MepeHus He yxxe yem ot 0 1o

1 mr.

1 .




14 pH

JlaT4MK BBICOKOM TEMIIEPATYPHI
(TepMoOTmapHBbIif) ¢ TUANa30HOM
u3MepeHus He yxe yem ot -100
10 +900 C

JlaT4HK 37IEKTPOTIPOBOAUMOCTH
C Iara3oHaMH U3MEPEHUS He
yxke yem oT 0 10 200 MxCwm; ot 0
1o 2000 MmxCwm; ot 0 mo 20000

MECM

JlaTumk TemIiepaTypsl
MJIATHHOBEIN ¢ TMAIa30HOM
M3MepeHus He yxke uyeM oT -30
mo +120 C

OT,Z[GJ'IBHBIC JaTYUKH:

JlaTauk OnNTHYECKOM MIOTHOCTH
525 aM

AKkceccyapbl:
Ka6ens USB coenmHuTenbHBIN

3apsiiHOE YCTPOUCTBO C
ka0exeMm miniUSB

USB Apnantep Bluetooth 4.1
Low Energy

Kpartkoe pykoBOACTBO 1O
SKCIUTyaTalu Hu(poBoii
nabopaTopuu




Habop mabopaTopHoii OCHACTKH
[Iporpammuoe obecnieueHue

MGTOILI/I‘-IGCKI/Ie PEKOMCHAAINN
He meHee 40 pabor

Hanuuune pycckos3pdHOTO
caiTa NOJJIEPKKHU

Hannune BU1€OpOIMKOB.

udposas nadoparopus
o Gpu3uke
(yueHunueckas)

O0ecrieynBaeT BBIIIOJIHEHNE
AKCIIEPUMEHTOB TI0 TeMaM Kypca
(bu3nKH.

Kommnekramnus:

becnipoBogHOI MyJIbTUAATYUK
1o ¢pu3HMKe ¢ 6-10 BCTPOCHHBIMU
MaTYUKAMU:

Hudposoii naTunk
TEMIEPATYphI C TUATA30HOM
n3MepeHus He yxe yem ot -20
no 120 C

Hudposoii qaTank
abCOIOTHOTO JTABJICHHUS C
JMaa30HOM U3MEPEHHsS HE yKe
gyeM oT 0 1o 500 Ila

I[aT‘{I/IK MAarduMTHOTO ITOJIA €
AUAIIa3oHOM U3MCEPCHUA HE YKC

1 mr.

1 mr.




geM oT -80 10 80 mTn

JlaT4MK HanpsKEHUs ¢
Jarna3oHaMy U3MEpPEHUs He
yke ueM oT -2 10 +2 B; ot -5 1o
+5 B; or-10 no +10 B; oT -15
o +15 B

JlaTuuk Toka He yxe yem ot -1
o +1 A

JlaTuuk akcenepoMeTp ¢
ITOKA3aTEIsIMU HE MEHEE YEM:

+/-20;,+-49;+/-89
OtnenbHbBIE YyCTPOMCTBA:

USB ocmmiorpad He MeHee 2
KkaHaina, +/- 100 B

AKkceccyapsl:
Ka6ens USB coennHuTenbHBIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHncTpykTop auis mpoBeneHus
JKCIEPUMEHTOB

Kpatkoe pykoBOJCTBO O
SKCIUTyaTalu Hu(poBoii
nabopaTtopun




[Iporpammuoe obecnieueHme

Metoanueckue peKOMEH1alnu
(40 pabor)

Hanuuune pycckos3pdHOTO
caiTa NOJJIEPIKKU

Hannune BU1€OpOIMKOB.

Hudposas nadoparopus
10 (hU3HOJIOTUH
(mMpoduIIbHBII YpOBEHB)

ObecrnieunBaeT NpoBeieHNE
WCCIIEZIOBAHUS TI0

(G YHKIIMOHUPOBAHUIO
YeJI0BEYECKOT0 OpraHu3Ma.
Kommnekranus: becnpoBoaHoi
MYJIbTUIATYUK 110 (GUZUOJIOTUU C
5-10 BCTPOCHHBIMH JTaTYUKAMHU:
JlaTuuk apTepuanbHOTO
nasneHus (0...250 MM pT. cT.)

JlaTuuk mynbca ¢ AMana3oHoOM
u3MepeHus He yxke yem ot 30 10
200 yu/mMuH

JlaT4amk TeMIiepaTypsl Tejia ¢
JMaa30HOM U3MEPEHHsS HE yKe
yeM oT +25 go +40 C

JlaTYuK 9acTOTHI JIbIXaHUS C
JMaa30HOM U3MEPEHHsS HE yKe
gyeM oT 0 1o 100 quKIIOB/MUH

JlaT4uK YCKOPEHHS C
nmokasarenasimu +/- 2 g; +/- 4 g;

1 mr.
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+/-8¢
OtnenbHbBIE YCTPOUCTBA:

Jatuuk OKI' ¢ qmanazoHom
u3MepeHus He yxe yem ot -300
1o +300 mB)

Hatuuk pH ¢ auanaszonom
n3MepeHus He yxxe yem ot 0 10
14 pH

JlaTyuk cuinomep ¢ Auana3oHoM
M3MEpeHHUs He ke ueM oT -40
1o 40 H

JlaT4yuK OCBELIEHHOCTH C
JMana30HOM M3MEPEHHUS HE YKe
yem ot 0 go 180000 nx

AKkceccyapsl:
Ka6ens USB coennHuTenbHBIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Apnantep Bluetooth 4.1
Low Energy

KoHncTpykTop auis mpoBeneHus
JKCIEPUMEHTOB

Kpartkoe pykoBoJCTBO O
SKCIUTyaTalu Hu(poBoii
nabopaTopuu




[Iporpammuoe obecnieueHme

Metoanueckue peKOMEH1alnu
He meHee 20 pabor

Hanuuune pycckos3pdHOTO
caiTa NOJJIEPIKKU

Hannune BU1€OpOIMKOB.

Hudposas nadoparopus
110 3KOJIOTHUHN

ObecrieunBaeT NpoBeCHNE
y4e0HOTO 3KOJIOTHYECKOTO
MOHHUTOPHUHTA
WHCTPYMEHTAITLHBIMU
Mertoaamu. HaGop npumensiercs
IIPU U3YYEHHUH HKOJIOTUH,
OMOJIOTUH, XUMHUH, Teorpaduu 1
IIPUPOJOBEICHHUS, a TAKXKE JUIs
UHAMBUYAJIbHBIX UCCIE0OBAHUS
U TIPOEKTHOM JEeATENbHOCTH
LIKOJIbHUKOB.

Kommnekranus: becnpoBoaHoi
MYJIbTHAATYHK 110
9KOJIOTUYECKOMY MOHUTOPUHTY
¢ 8-F0 BCTPOCHHBIMU JaTYUKAMU:

HaT‘{I/IK HUTPAT-HOHOB
HaT‘{I/IK XJIOpUA-HOHOB

Hatuuk pH ¢ nuamnaszonom
n3MepeHus He yxe 4em ot 0 1o
14 pH

1 mr.
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JlaTyuK BIaXHOCTH C

JMaNa3oHOM U3MEPEHUs
0...100%

JlaT4yuK OCBELIEHHOCTH C
JIMAra30HOM U3MEPEHHUS HE yKe
yem ot 0 7o 180000 ik

JlaTuuk TemIiepaTypsl ¢
JANa30HOM U3MEPEHHUsI HE YKe
yeM oT -20 o +140 C

JlaT4HK AIIEKTPONPOBOAUMOCTH
C AMamna3oHaMy U3MEPEHHUs HE
yxe geM ot 0 1o 200 mxCwm; ot 0
1o 2000 mxCwm; ot 0 1o 20000
MKCM

JlaTuuk Temreparypbl
OKpY’Kalollen cpelibl ¢
JMarna3oHoOM U3MEpEHHsI HE yxKe
gyeM oT -20 mo +50 C

OTaenbHble JATYUKHU:

JlaTumk 3ByKa ¢ GyHKITUEH
WHTETPUPOBAHUS C IUANIa30HOM
M3MEpEeHUs YacTOT HE MEHEe YeM
or 50 I'm no 8 xI'm;

JlaTYuK BJIa)KHOCTH ITIOYBHI C
JMAna30HOM M3MEPEHUsSI HE YKe
gyeMm oT 0 o 50%

JlaTuuk xuciopona ¢
Jana3oHoM u3Mmepenus ot 0 1o




100%

JlaTyuK ONTUYECKON INIOTHOCTH
525 am

JlaTyuK ONTUYECKON INIOTHOCTH
470 um

JlaTauk TypOUAUMETD C
JTMATIa30HOM U3MEPEHUSI HE YKe
yem oT 0 10 200 NTU

JlaTuuk okucH yriepoja ¢
JTMAra30HOM HU3MEPEHHUS HE yKe
gem ot 0 70 1000 ppm

AKceccyapsl:

Ka6ens USB coenmHuTENbHBIN
(2 mT.)

3apsigHOE YCTPOUCTBO C
kabenem miniUSB

USB Apnantep Bluetooth 4.1
Low Energy

CTep)KeHL AJI1 3aKPCIVICHHA
JaTYMUKOB B IIITAaTUBC

Kparkoe pykoBoaCTBO 1O
AKCILTyaTaly UPPOBOIt
nabopaTopuu

[IporpammHoe obecrieueHue

Metoauueckue PEKOMCHAAINN




He meHee 20 pabor
YmakoBka

Hanuuune pycckos3pdHOTO
caiTa NOJJIEPKKHU, HAJTM4HE
BHJICOPOJIUKOB.

Muxkpockon 1udpoBoi

Tun Mukpockomna:
OMOJIOrTYECKUM

Hacanka mukpockona:
MOHOKYIISIpHast

Haznauenue: nabopaTopHbiii

MeTto ucciieIoBaHus: CBETIIOE
noJje

Marepuasi ONTHUKHA: ONTHYECKOE
CTEKJIO

VBenuuenue MHUKPOCKOIIa, KpaT:

64 - 1280
Oxkymsper: WF16x

OObexTuBHL: 4%, 10x, 40xs
(Mo anpy>KMHEHHBIH )

PeBonbBepHas rooBka: Ha 3
00BEeKTHBA

Twum noacBeTKU: 3CPKaJIO NI
CBETOAMNO

1 mr.
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Pacrmiosnoxenue 1moJICBETKH:
BCpXHSISI U HWKHAA

Marepuain kopmyca: MmeTal
[IpeameTHsIil cTonuk, MM: 90

Ucrounux nurtanus: 220 B/50
I'n

Yucno meranukceien: 1

Ha6op OI'D mo xumuu

B Habop BX0oasT Bechl
71a00paTOPHBIC AIEKTPOHHBIE
200 r, cimpToBKa JTabopaTopHas,
BOPOHKA KOHUYECKasl, TTaJlouKa
CTEKJIsIHHAs, mpooupka [1X-14
(10 mTyK), cTakaH BBICOKHH C
HocukoMm BH-50 ¢ meTkoit (2
MITYKH), IWIAHIP
U3MepUTENbHBIN 2-50-2
(CTEKJISTHHBIH, C PUTEPTOU
KPBIIIKOMN), INTATUB JUIs
npooupok Ha 10 rHE3 ., 3aKUM
MPOOUPOYHBIH, IITTATEINb-
noxkedka (3 mrTyku), Habop
(h1aKOHOB IS XpaHEHUs
pPacTBOPOB M peaKTHUBOB (00BEM
(naxona 100 M1 - 5 KOMILJIEKTOB
o 6 WTyK, 00beM ¢uakoHa 30
M - 10 KOMIUIEKTOB 1O 6 IITYK),
HWIHHIP U3MEPUTETBHBIH C
HocukoMm 1-500 (2 mTykn),
ctakaH Beicokuii 500 mi (3
LITYKH), HAOOp epiiet s

1 mr.




MBITbS IOCY/IbI (€pII [T MBIThS
MPOOHPOK - 3 WTYKH, epUT JUIS
MBITbS KOJIO - 3 HITYKH), XaJlaT
Oenplit X/0 (2 mTYKH), IepYaTKA
PE3UHOBBIE XUMUYECKHE
CTOMKHE (2 ITYKH), OUKH
3alIUTHBIC, (QUIBTPHI OyMa)kHbIE
(100 mryk), roprouee amus
cupToBok (0,33 m).

B cocTaB Ha®op BXo4T
PEaKTUBBI: ATIOMUHUH, KEJE30,
COJISTHAsI KUCIIOTa, METHIJIOPAHIK,
(dbeHnondTanenH, aMMuax,
MEPOKCHUT BOJOPOIa, HUTPAT
cepebpa u apyrue; B o01Iei
CJIOKHOCTH - 44 pa3IM4YHbIX
BEIIECTB, UCITIOJIb3YEMBIX JJIS
COCTaBJICHUSI KOMILIEKTOB
PEaKTUBOB IPU MIPOBEICHUH
9K3aMEHAIIMOHHBIX
HKCIEPUMEHTOB IO KypCy
IIKOJIBHOW XUMUH.

YueOHas abopatopus
0 HEHPOTEXHOJIOTHU

B cocTtaB Bxo4T:

Cencop Tun 1 e menee 1 mrT.,
obecrnevynBaeT BO3MOKHOCTh
perucTpaiuy curHaia
ANEKTPUYECKON aKTUBHOCTH
MBI (3JIEKTPOMHUOT PAMMBI,
OMI).

PerI/ICTpaHI/IH JOJIKHa

1 .

1 .




OCYIICCTBJIACTCA HCUHBA3MBHO,
CYXHUMHU SJICKTPOJaMHU.

B03MO0XXHOCTBIO KpEIUIEHUS K
PYKE 4YelloBeKa, YTO JOJHKHO
JlaBaTh BO3MOYKHOCTb
perucTpupoBaTh
ANIEKTPUYECKYIO aKTUBHOCTHU
MBIIIILI B 00JIaCTH, HAJ
KOTOpPOM pacriojaraercs
kperienue. [Ipu HanpspkeHnn
MBIIILBI 10JKHA OBITH
obecrnieueHa BO3MOKHOCTh
HaOJI0/IEHUs] TyYHOCTH CUTHAaJIa
(t.e. mpucyrctBue OMI'), pu
paccinabieHuy MBITIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee 1 mrt.,
oOecreynBacT BOBMOKHOCTh
pEeruCTpaly CUTHaja
dhoTtoruteruzmorpammel (PIII)
OINTUYECKUM ITyTEM, 3a CUET
U3MEHEHUS OTPAXKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00bEM KOTOPBIX U3MEHSIETCS TI0/T
BO3JEHCTBUEM ITYJIIbCOBOU
BOJIHBI. CEHCOp JOJIKEH OBITh
obecreyeH BO3MOKHOCTBIO
KpEIUIeHUs K MOIyIIeYKe Majblia
YyeJioBeKa.

Cencop Tun 3 He menee 1 wir.,
obecrneynBaeT BO3MOKHOCTb:
perucTpaiyy curHaia
anekrpokapanorpammsl (KI)




HE MHBAa3UBHBIM CIIOCOO0M;

peructpauuu I, II u III
OTBEJACHUIL; IO IKITIOUCHUS
AJIEKTPOJIOB K CEHCOPY C
MTOMOIIBIO COETMHUTENBHBIX
MIPOBOJIOB, 000PYJIOBAHHBIX
TouchProof pazsemamu.

Cencop Tun 4 e menee 1 mir.
obecreunBaeT BO3MOXKHOCTD:
pEeTHCTpaIK CUTHAIA KOXKHO-
raJbBaHUYECKON PEAKIINH
(KT'P), perucrpanusi KOTOpOro
OCYILIECTBIISIETCS Ha
MTOCTOSTHHOM TOKE;
TTOJIKITIOUEHUS K TEITy YeJIOBeKa
C TIOMOIIIBIO CYXUX 3JIEKTPO/JIOB,
MOAKIIIOUEHUE KOTOPBIX K
CEHCOPY OCYIIECTBIISETCS C
nomo1sio TouchProof
pa3beMoB.

Cencop Tun 5 e menee 1 mrT.,
obecrieunBaeT BO3MOKHOCTb:
perucTpaiuy curHaia
ANIEKTPUYECKON aKTUBHOCTHU
Mmo3zra (93I') ¢ moMoIIbI0 CyXUX
HEHMHBA3UBHBIX JIEKTPOIOB;
perucTpaIyy MEKTPUIECKOM
AKTUBHOCTH Pa3HBIX J0JEH
MO3Tr'a; OJKITIOYSHUS
3JIEKTPOJIOB K CEHCOPY €
MTOMOIIBIO COETMHUTEIBHBIX
IIPOBOJIOB, 000PYIOBAHHBIX
TouchProof pazsemamu;




3aKPCIUICHUA JJICKTPOJOB HA
IOBCPXHOCTHU I'OJIOBEIL.

Cencop Tun 6 He menee 1 mir.,
obecrieunBaeT BO3MOXKHOCTb!
pEeTuCTpaIy CUTHajIa
KoJie0aHus IpyIHOM KIIETKH
(Cencop apixanus);
OTIPEICIICHUS YaCTOTHI JIBIXaHHS.

YcerpoiicTBo 1t cOopa JaHHBIX
OT CEHCOPOB U Tepelauu Ha
MIEPCOHAIBHBINA KOMITBIOTED
o0ecreynBaeT BO3MOKHOCTE
cOopa JaHHBIX OT
TTOJIKITIOYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MoJIy4eHHBIX JaHHbIX Ha [TK.
[TonknroyeHre eHTpaIbHOTO
moayis k 1K ¢ momombro USB-
kabens. LleHTpanbHBIN MOTYITH
HMeEeT He MeHee | IIT.:

raJIbBAHUYECKYIO U30JIALUIO OT
IIK.

LenTpanbHbIi MOAYIH
oOecrneynBaeT BO3MOKHOCTD
OJTHOBPEMEHHOTO TOAKIIOUCHUS
BIUIOTH /10 4 ceHcopoB. Kaxaplii
u3 BXoJ0B LleHTpanbHOro
MO/TyJIsl UMEET ralbBaHUYECKYIO
M30JIAIHIO (0OecTieueHe
MEXKKaHaJIbHOM rajbBaHUYECKOU
m3oJisanuHr). [oakmroueHne
ceHcopoB K LlenTpansHOMY
MO/TYJIIO OCYILECTBIISIETCS C




IIOMOIIBIO
CHEIMATM3UPOBAHHBIX Pa3bEMOB
tna LEMO, obecrieunBaromnnx
MIPABWJIBHOCTH TIOKITFOUCHUS
pazbeMa M CHIKAIOIINX PUCK
CIIy4ailHOTO KacaHHs pa3beMOB
TOKOITPOBOIAIIMX YaCTEH, a
TaK)Ke 00CeCIIeUMBAIOIINX
3aIUTYy OT
HECaHKITMOHUPOBAHHOTO
TTOIKJTFOUEHUS K TPOU3BOJIHLHBIM
YCTPOMCTBaM.

Monyns "Knonka" He meHee |
mT., 00ecrieYnBacT
BO3MOJKHOCTB: Pa3METKH
PETHCTPUPYEMBIX CHTHAIOB U
OTMEYaTh HE MEHee 3-X
Pa3IMYHBIX KATETOPHUH
COCTOSIHHI.

YcTpoicTBO, BXOIAIIEE B COCTAB
1a00paTOPHH, TOJIKHO
o0ecneynBaTh BO3MOKHOCTh
pPErucTpaIyy apTePUATHHOTO
JIaBJICHMSL.

[IporpammHOe oOecnieueHue
(manee - I10). JomxHO
o0ecrieuynBaTh BU3YAJIU3aIUIO U
00paboTKy pEruCTPUPYEMBIX
CUTHAJIOB.

I'maBHOE OKHO IporpamMmal
JAOJIXKHO COCTOATHh U3 BKIIAJ0K,
KaxxJiad 3 KOTOPBIX COACPKUT




Ha0op rpaduKoB, HEOOXOUMBIX
111 0TOOpaXkeHust TpeOyemMoi
uH(pOpMaIUH.

JomkHa MeThCs BKIIaJKa IS
OJHOBPEMEHHOI'O IIPOCMOTpA
CUT'HAJIa CO BCEX CEHCOPOB,
OJHOBPEMEHHO MOIKIOYEHHBIX
K LleHTpanbHOMY MOTYJIIO.

OT10 obecrieunBaeT
BO3MO’KHOCTh MHOTOKaHAJIbHOTO
(momurpacguyeckoro) pexxuma
paboTHI yCTPOKCTBA.

Taxxke JOJDKHBI UMCTBHCS
BKIJIAJKHW JJIs1 BU3yalIUu3aluu
CUTHAJIOB OT CeHCOpoB OMI',
OIII', OKT', KT'P, D3I, cencopa
JIBIXaHMSI, KHOTIKH; a TaK¥kKe
MIPOU3BO/IHBIX TpaMKOB, Ha
KOTOPBIX BU3YAJIU3UPYIOTCS
crenu(pUIHbIe 17151 TOTO WK
WHOTO CUTHajla BETUYHUHBI.

I1O pomxHO maBathb
BO3MOXHOCTh BU3YaJIM3ALIUU U
00pabOTKU PETUCTPUPYEMBIX
CUTHAJIOB, 2 UMEHHO:

- OMI': Bu3yanusanus curxania,
CIIEKTpP CUTHaJa, aMIUIATYAHBII
TPUITED

- OIII': BU3yanu3anus CurHania,
CIIEKTpa CUTHaJja, TaXOTPaMMBbl,




rpaduK mymnbca

- OKI': Bu3yanu3zanus cursaia,
TaxOTpaMMBl, TpaduK MyJIbca

- KI'P: Bu3yanu3anus curnaia

- O0I": Bu3yanu3aius curHaia,
CIICKTp CUTHAJIA, aMIIJINTy1a
anb(da-puT™Ma, aMIUIUTyAa Oera-
puTM™Ma.

- CeHCOp IbIXaHUS:
BU3yaIM3alnus CUraasia,

- Knonka: Buzyanuzamus
CUTHAaJIa Pa3METKHU

I1O momxHO UMETH
BO3MOHOCTh KaCTOMM3ALINH U
Hactpoiiku [1O mist

3¢ HEeKTHBHOTO 0TOOpAKEHHUS
rpauKoB: HaCTpOWiKa 1IBETa,
BBIOOP MapaMeTpoB AJIst
aHajM3a, BEIOOP 0TOOpakaeMbIX
rpauKoB, MacIITAOMPOBAHKE
rpadukoB. [10 m10mKHO UMETH
BO3MOXHOCTb 3aIlUCH U
BOCITPOU3BEICHUS
PETUCTPUPYEMBIX CUTHAIIOB.

Bo03MOXHOCTE HACTPOMKHU
napaMeTpoB (pUIbTPALIIH
CHTHaJa ¢ MOMOUIbI0 (pUIbTpa
HIDKHUX 4acToT, GUIIbTpa
BBICOKHMX 4aCTOT, I10JI0COBOTO
(GMIBTpa, PEKEKTOPHOTO




¢bmibTpa.

C uenpro ynoOCcTBa aHAIM3a
CHUTHAJIa, I0JDKHA UMETHCS
BO3MO’KHOCTbH 3aIHCH
PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocueayronei
BO3MO’KHOCTBIO MIX
MOCIIETYIOIIETO
Bocmpou3BeaeHus B JanaoM [10
(MMUTHPYS PETUCTPALINIO
CHTHAJIa B PEXKHME PEaTbHOTO
BpEMEHN).

B cocrase: MmeTommaeckue
MaTepI/IaJ'IBI JJIs1 y‘-II/ITeJ'ISI nu
00yJaroInuxcsi, OMMCaHue
TTOIKITIOUEHUST CEHCOPOB
1ab0paToOpHUM, HHCTPYKITUH TI0
ncnoib3oBanuto 110, ommcanue
J1a00PaTOPHBIX U MPAKTHIECKUX
paboT, KOTOPOE B TOM YHCIIC
COJICPXKUT IIPE3ECHTAIMOHHBIC
MaTepuabl.

YmakoBka/KopoOka
na00paToOpHH IOIDKHA
obecrnieunBath yoo6HOE
XpaHECHHUE U COACPIKATh
MOJICKA3KH ISl PACTIOIOKCHHUS
CCHCOPOB H YCTPOMCTB
naboparopuu st yI0OHOTO
WCIIOJIb30BAHUS
MpenoaBaTeNsIMUA U
00yUaroIMucs.




Texaomorunueckas HAaIpaBJICHHOCTb

9. |OO6pa3zoBaTeNbHBIHI
KOHCTPYKTOP JUIs
MIPaKTUKU OJIOYHOTO
MIPOrpaMMHUPOBAHMUS C
KOMIIJIEKTOM JJaTYNKOB

PobGoTrorexaudeckuii HAOOP
npeaHa3HaueH [T U3YdeHHSI
OCHOB pOOOTOTEXHUKH, JACTANICH,
y3JI0B M MEXaHU3MOB,
HEOOXOAUMBIX JUTS CO3TaHUS
POOOTOTEXHUYECKUX YCTPOICTB.

Habop npencrasnser coboit
KOMILJIEKT CTPYKTYPHBIX
3JIEMEHTOB, COCIMHUTCIBbHBIX
JJIEMEHTOB U
OJICKTPOTEXHUYCCKUX
KOMITOHEHTOB.

Ha6op mo3Bosisier cobupars (u
IPOTrPaMMHPOBATh COOMpPacMBbIe
MOJIEIN ), U3 AIIEMEHTOB
BXOJAIINX B €r0 COCTaB, MOJICIH
MeXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOUCTB
C aBTOMaTH3UPOBAHHBIM
yIIpaBJICHUEM, B TOM YHCIIE Ha
KOJIECHOM XOJ1y, @ TaK jKe
KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIb30BAHUM Tiepesiad (B TOM
qHcIie YePBAYHBIX U 3yOUaThIX),
a Tak e pblYaros.

CBETOUOIHBIN MaTPUYHBIN
IUCILIEN ¢ OeI0M MOACBETKON Ha

1 mrr.
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KOHTpOJUIepe

KonnuectBo noptoB
BBO/Ia/BBIBOJIa HA KOHTPOJUIEPE
HE MeHee 6

KoanuectBo KHOMOK HE MeHee 4

OO0111e€ KOJINUECTBO JIEMEHTOB:
He MeHee 520 MIT., B TOM YHCIIE:

1) mporpamMMupyemsliii 010k
yIpaBJIEHUsI, KOTOPHII MOXKET
paboTaTh aBTOHOMHO U B
MTOTOKOBOM PEXHUME;

2) cepBOMOTOPBI

3) IaTYMK CHJIIBI

4) naT4yuK paccCTOSHUS

5) maT4MK 1BEeTa

6) akKymyJsITOpHas Oarapes

7) IlnacTUKOBBIE CTPYKTYPHBIC
AJIEMEHTBI, BKJIIOUast
neppopupOBaHHBIEC SJIEMEHTHI:
0anku, KyOUKH, OCH U BaJlbl,
COEJIMHUTENbHBIE JIEMEHTHI K
0CsIM, LIIECTEPHH,
MpeHa3HaYeHHbIC I CO3AaHUS
YEepPBSIUHBIX U 3y0UaThIX
nepenay, COeAMHUTEIbHBIC U
KpEneKHbIE IIEMEHTHI;




7) IIporpamMmMHOe oOecrieueHue,
UCTIONIb3yeMOe ISt
[IpOrpaMMHUPOBAHUS
coOnpaeMbIx
POOOTOTEXHUUECKUX MOJIEJICH U
YCTPOMCTB, TOCTYITHO IS
CKa4YuBaHHUs U3 CCTU I/IHTepHeT

10.

OO6pazoBaTeabHBIMI
HabOp MO MEXaHUKe,
MCXATPOHUKE U
pPOOOTOTEXHUKE

KommnekT nis u3yueHus: OCHOB
AIIEKTPOHUKHU U pOOOTOTEXHUKH

Ha6op nomken ObITH
TIpeTHA3HAYCH JIJIS TIPOBEICHHS
Y4eOHBIX 3aHSATUH 110
JJIEKTPOHUKE U CXEMOTEXHHUKE C
LIEeTBI0 U3yUYeHUsT Hanboiee
pacnpoCTpaHEHHOM AJIEMEHTHOM
0a3bl, IPUMEHIEMOM 1715t
HWHXEHEPHO-TEXHUYECKOTO
TBOPUYECTBA YUALIUXCS U
pa3pabOTKH yu4eOHBIX MOJIEIICH
po6oTtoB. Habop nomxen
MO3BOJISITH YYaIIUMCS Ha
MIPaKTHUKE OCBOUTH OCHOBHBIE
TEXHOJIOTUH MPOESKTUPOBAHUS
POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha MPUMepe
y4eOHBIX MO/Jiesiel poOOTOB, a
TaK)Ke U3YYUTh OCHOBHBIC
TEXHUYECKUE PEIICHHS B
obnacTu KHOEPHETUUYECKUX U
BCTPAMBAEMBIX CHCTEM.

B cocTaB koMIIeKTa JOKEH

1 mr.
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BXOJIUTh HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
I COOPKH MaKeTa
MaHUIYJISIUOHHOTO poOoTa,
KOMIUIEKT METAJNTHIECKUX
KOHCTPYKTHUBHBIX JJIEMEHTOB
Jutst COOpKU MakeTa MOOUITLHOTO
poboTa u T.1I.

B cocTtaB komIIIeKTa BXOAUT
HabOp 3JEKTPOHHBIX
KOMITOHCHTOB JIJIsl U3YUCHUS
OCHOB JICKTPOHHUKHU U
CXEMOTEXHUKH, a TAaKKe
KOMIIJIEKT TIPUBOJIOB U JATYNKOB
Pa3TUIHOTO THIIA JUIS
pa3paboTKH POOOTOTEXHUIECKUX
KOMIIJIEKCOB.

B cocTtaB koMImIeKTa NOIKHO
BXOJIUTh: MOTOPBI C SHKOJIEPOM -
HE MeHee 2 IIIT, CepBONPUBO/]
0O0MBIION - HE MEHee 4 11T,
CEpBOIIPHUBO/I MAJIbIil - HE MEHEe
2 T, uH(paKkpacHbIN JaTYUK -
HE MeHee 3 IIT, YIbTPa3ByKOBOM
JATYUK - HE MEeHee 3 1T, TaTYUK
TEMIEpaTyphl - He MeHee | 1T,
JATYUK OCBEUICHHOCTH - HE
MeHee 1 T, Habop
ANIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHJIEHCATOPBHI,
CBETOJIMO/IbI PA3JIMYHOTO
HOMMHAJIA), KOMITJIEKT POBOIOB
IS OecaeuHoro
MPOTOTHITHPOBAHMS, TIJIaTa




OecriaeuHoro
HpOTOTI/IHI/IpOBaHI/ISI,
AKKyMYJISATOD U 3apsiTHOC
YCTPOMCTBO.

B cocraB kommuiekTa J0KeH
BXOJIUTBH MTPOTPAMMHUPYEMBIi
KOHTpOJUIEP,
MIPOrpaMMHUPYEMBIN B Cpelie
Arduino IDE i aHamoruyHbix
CBOOOHO pacrpoCTpaHsIEMbIX
cpenax pa3pabOTKH.
[Iporpammupyemslii
KOHTpOJUIEP JI0JDKEH 00J1aaTh
MOPTaMU IS TIOJIKITFOUESHH S
U(GPOBBIX U aHAJIOTOBBIX
ycTpoiicTB, unrepdeiicamu TTL,
USART, I2C, SPI, Ethernet,
Bluetooth mnu WiFi.

B cocTtaB xoMmiiekTa I0JKEH
BXOJHWTH MOJIYJIb TEXHUYECKOTO
3peHHUsI, MPEACTABIISIONTAN
c0o0O0M BEIYMCIUTEILHOE
YCTPOHCTBO CO BCTPOCHHBIM
MHKPOIIPOIIECCOPOM (KOJI-BO
sIep - He MeHee 4 1T, 4acToTa
sapa He meHee 1.2 [T, o0bem
O3V - me menee 512 MO, o0bem
BCTPOCHHOM IMaMSATH - HE MEHEE
8 I'0), nHTEerpUpOBaHHOMN
KaMepoil (MakcuMaabHOe
paspelieHrue BUIeonoTokKa,
nepenaBaeMoro no uurepdeiicy
USB - ne menee 2592 x 1944
€/1.) ¥ OITUYECKON CUCTEMOM.




Mopaynbs TEXHUUECKOTO 3pEHUs
JOJIKEH 001a1aTh
COBMECTHUMOCTBIO C
pa3IUYHBIMU
MIPOrPAMMHPYEMBIMU
KOHTPOJUIEpaMH C IIOMOIIBIO
untepdeiicos - TTL, UART,
12C, SPI, Ethernet. Monyns
TEXHUYECKOTO 3PEHUS TOJDKEH
WMETh BCTPOCHHOE
IIporpaMMHOE oOecreueHne Ha
OCHOBE OIEPAIMOHHON CUCTEMBI
Linux, mo3BoJsroriee
OCYUIECTBJIATh HACTPOUKY
CHUCTEMBI MAIlTMHHOTO O0y4YeHUs
MapaMeTpOB HEUPOHHBIX CETEH
JUTst OOHApYXEHUS 00BEKTOB,
OTIpeJieNIeHUsI UX apaMeTPOB U
JTaTbHEHIICH MACHTH(UKAIINH.

KowmriexT gomkeH
o0ecneynBaTh BO3MOKHOCTh
M3Yy4YEHUSI OCHOB pa3pabOTKH
MPOTPAMMHBIX U aIlapaTHBIX
KOMIUIEKCOB MH)KCHEPHBIX
CUCTEM, pEIICHH B cdepe
"WuaTepHer Bemiei'", a Takxke
penieHuii B o6yactTu
POOOTOTEXHUKH,
HCKYCCTBEHHOT'O MHTEJICKTa U
MAaIIMHHOTO 00y4YEeHHUSI.

11.

YeTtslpexoceBoi
y4eOHBI poboT-

Y4ebHblil poOOT-MaHUITYISATOP
npeJHa3HaueH [l OCBOCHUS

1 .

1 .




MAaHMITYJISTOP €
MO/yJIbHBIMU
CMEHHBIMHU HaCaJKaMH

00yJaIoIUMHUCS OCHOB
POOOTOTEXHUKH, TSI
MOJATOTOBKH 00yJaroImuxcs K
BHEJIPCHUIO U TIOCIIEIYIOLIEMY
HCII0JIb30BAHUIO POOOTOB B
MPOMBIIIUICHHOM [TPOU3BOJICTBE.

KonudaectBo oceii poboTa
MAaHUITYJIATOPA - YETBIPE.

[Iepemenienne HHCTPYMEHTA B
MIPOCTPAHCTBE 10 TPEM OCAM
JOJIKHO YIPaBIATHCS
nr1aroBbIMM IBUI'aTCIISIMU.
HanpaneHHe IIUTaHUA N1aroBbIX
nsurareiieii He 6osee 12 B.

CepBoaBuraresib 4eTBEPTOM OCH
JOJIKEH 00ecredynBaTh IOBOPOT
WHCTPYMEHTA.

VY10 noBopoTa MaHUITYSTOPA
Ha OCHOBaHUU BOKPYT
BEPTUKAJIbHOM ocu HE MeHee 180
rpaaycoB.

Jliis onpeiesieHus MoJIOKEeHUS
MaHUIyASTOpa IpU MOBOPOTE
BOKPYT BEPTUKAIILHOM OCH
JIOJI’KEH HUCII0JIb30BAThCA
SHKOJEP.

VYo noBopoTa 3aHero mieya
MaHuIyasTopa He MmeHee 90
I'paaycoB.

YT0J1 TOBOPOTA NIEPEAHETO




mjiedya MaHUITYJIATOpa HEC MCHEC
100 rpamycos.

Jns onpeneneHus noyioKeHust
3aJIHET0 U MEePEAHEro IJIey
MaHUITYJIATOpa JOJIKCH
HCII0JIb30BAThCS TUPOCKOIL.
YTr0J1 TOBOPOTA IO YETBEPTOHN
ocu He MeHee 180 rpagycos.

JlomkHa OBITH BOBMOYKHOCTh
OCHAIIIEHUSI CMECHHBIMU
HacaJkaMu (Harmpumep,
JIep>KaTeb KapaH aia Win
(dbnomacTepa, MpuUcocka ¢
CEPBOJIBUTATEIIEM,
MEXaHUYECKOE 3aXBAaTHOE
YCTPOMCTBO C CEPBOJABUTATEIIEM,
YCTPOMCTBO IS JTa3epHOM
I'PaBUPOBKHU WM YCTPOUCTBO
st 3D-neuatn).

JlomxHa OBITh BOBMOKHOCTh
MOAKIIIOUEHUS JOMOJHUTEIbHBIX
YCTPOMCTB (Hampumep,
TpaHCIIOPTEpa, pesbca Jyis
nepeMeneHus pooora, mynpTa
yIpaBJICHUS THUIIA JDKONCTHK,
KaMepbl MAITMHHOTO 3pEHHS,
ONTUYECKOTO JaTYHKA, MOTYJISI
0ecIpOBOIHOTO JTOCTYIIA.

Po6oT-MaHUIyASTOP 1OJIKEH
oOecrieunBaTh nepemMeleHue
HacaJKu B IPOCTPAHCTBE,
aKTHBAIIMIO HACAJIKH,




BO3MOKHOCTB IMOJIYYCHHA
CUT'HAJIOB OT KaMephI U
JaTYUKOB, BO3MOKHOCTbD
YIIPpaBJICHHUA AOIIOJTHHUTCIbHBIMUA
YCTPONCTBaMH.

Marepuain kopmyca -
amroMunuii. luamerp padoueit
30HBI (0€3 yueTa HaBECHOTO
HMHCTPYMEHTA U YETBEPTOIl OCH)
He menee 320 mm. UnTepdetic
nokitoueHus - USB.

JlomkeHn uMeTh BO3MOXKHOCTD
aBTOHOMHOM pabOTHI U
BHEIITHETO YIPaBJICHUSI.

Ypapasiomuii KOHTPOJUIEP
JOJI’KEH OBITh COBMECTHM CO
cpenoit Arduino.

Ypapasiomuii KOHTPOJUIEP
COBMECTHUM CO Cpefoi
nporpaMmupoBanus Scratch, u
SI3BIKOM TporpamMupoBanus C.

JloipkeH oOecrieunBaTh MOBOPOT
10 MEPBBIM TPEM OCSIM B
3aJlaHHBIM YIrOJI ¥ HA 3aJaHHbIN
yroJ, IOBOPOT I10 YETBEPTOU
OCH Ha 3aJJaHHBIN yroJ,
JBU>KEHUE B KOOpaAUHAThl X, Y,
Z, iepeMelleHre Ha 3aJaHHOE
paccTosiHue 1o KoopauHaram X,
Y, Z, nepenayy 1aHHBIX O
TEKYILEM II0JI0KEHUU YTIII0B,




repeaady AaHHbIX O TEKYLIUX
KOOPAMHATAX UHCTPYMEHTA.

JloJKeH nmoaiepKuBaTh
MEpEMEILEHUE B IEKAPTOBBIX
KOOpJMHATaxX M yriax noBopoTa
ocel, € 3aJaHHOU CKOPOCTBIO U
YCKOPEHHUEM.

Tunsl nepeMenieHui B
JIEKapTOBBIX KOOPAMHATAX:
JBIKEHUE TI0 TPACKTOPHUH,
JBIKEHUE TI0 TIPSIMOM MEKTY
JBYMSI TOUKAMHU,
MepENpPBHITMBAHNE U3 TOUKH U
TOUKY (TIepeHOC 00BEKTa).

12.

OO6pazoBaTeIbHBIN
Ha0op IS U3ydCHUSI
MHOTOKOMTIOHEHTHBIX
POOOTOTEXHUIECKUX
CHCTEM U
MaHUITYJISITHOHHBIX
po6oTOB

OO6pazoBaTeabHBIN KOMIUICKT
JIOJDKEH OBITh MpeHa3HAYEH IS
M3y4YeHUsT POOOTOTEXHUUYECKUX
TEXHOJIOTHI, OCHOB
MH(POPMAITMOHHBIX TEXHOJIOTHMA
Y TEXHOJIOTHI TPOMBIILICHHOM
aBTOMATH3allMH, a TAKXKE
TEXHOJIOTHI MPOTOTUITHPOBAHUS
Y aJIATUBHOTO MTPOM3BOICTBA.

B cocTaB koMmIniekTa J0JKHO
BXOIHUTH:

1) MHTennexTyanbHbIi
CEPBOMOJYJIb €
MHTETPUPOBAHHOU CUCTEMOM
YIPABIICHHUS], TIO3BOJISAIOLIECH
00BETUHATD CEPBOMOIYIN APYT

1 mr.

1 .




C IpyroM 1o
MOCIIEI0BATEILHOMY
uHTepdeiicy - He MeHee 6 IIT;

2) PoboToTexHIUECKHIA
KOHTPOJUIEP MOIYIHHOTO THIIA,
MIpEICTaBIISIOIINI cOO0M
OJTHOILJIATHBIN
MHUKPOKOMITHIOTED C
OTIepaIMOHHOM cucTemMoit Linux,
00BEIMHEHHBIN C
nepuQepuitHbIM KOHTPOJUIEPOM
C ITOMOIIIBIO TUIATHI
paciupeHus.
PobGoToTexunueckuii
KOHTPOJUIEP JTOJDKEH
YIOBIETBOPATH TEXHUICCKUM
XapaKTePUCTHKAM: KOJI-BO siIep
BCTPOCHHOTO
MHKPOKOMITBIOTEPA - HE MEHEe
4, TaKTOBas 4acTOTa fA/ipa - HE
menee 1,2 I'T', 06eMm O3V - He
MeHee 512 MO, Hamu4une
unrepdeticos - SPI, 12C, 125,
TTL, UART, PWM, uudpossie
Y aHAJIOTOBBIC ITOPTHI JIIS

IO IKIIOYEHHUS BHEIITHUX
yCTpOMCTB, a Takxke WiFi miun
Bluetooth ans kommyHuKanuu
CO BHEIIHUMH YCTPOHUCTBAMH.
PoGoToTexunueckuii
KOHTPOJUIEP I0JIKEH
oOecreynBaTh BO3MOKHOCTD
MPOTrPAMMUPOBAHUS C TOMOIIBIO
cpeacts s3b1ikoB C/C++, Python
1 CBOOOJHO pacrpocTpaHsIeMon




cpenst Arduino IDE, a Taxxke
yIPaBJICHUS MOCISIMH
POOOTOTEXHUYECKUX CUCTEM C
nomo1bio cpeast ROS.

3) BeruncnuTenbHbIi MOAYNb CO
BCTPOEHHBIM
MHKPOKOHTPOJIJIEPOM - HE MEHEe
1 mwt. BeraucnurenbHbIH MOYIb
JOJIKEH 00J1a1aTh BCTPOEHHBIMU
U(PPOBBEIMU TTOPTAMH - HE
MeHee 12 1T U aHaJIOTOBBIMHU
MOpTaMHu - He MeHee 12 miT.
BrrancnuTenbHbI MOTYTb
JOJI’KEH 00J1a1aTh BCTPOEHHBIM
MO/TyJIEM OECTIPOBOJIHOM CBSI3U
tumna Bluetooth u WiFi mnst
CO3/aHUsI alllapaTHo-
MPOrPAMMHBIX PEIICHUN U
"yMHBIX/cMapT"-yCTPONCTB ISt
pa3paboOTKH peIICHHI
"WUnuTepHer Bemien".

BrruncnurenbHbIi MOTYIIb
JIOJIKEH 00J1a1aTh
COBMECTUMOCTBIO C
nepudepuiHBIMU TIIaTaMH JIJIs
nonkiroueHus K cetd Ethernet u
MO JKJIIOUYEHUS BHEIITHEH
CUJIOBOM Harpy3KH.

4) Moaynb TEXHUYECKOTO
3pEHHUs], IPEACTABISIOUUN
co0oil ycTpoiicTBo Ha 6aze
BBIYUCIIUTEIBHOTO
MUKPOKOHTpOJLIEpa 1




MHTETPUPOBAHHON KaMephl,
oOecrieunBaroee
pacro3HaBaHUe IPOCTEHUIINX
n300pakeH HAa MOyJIE 32
CYeT COOCTBEHHBIX
BBIUMCIIATEIBHBIX
BO3MOHOCTEH - He MeHee 1 IIT;

Moyiib TEXHUYIECKOTO 3PCHHSI
J0JKEH 00eCTieunBaTh
BO3MOYHOCTB OCYIIIECTBIISTh
HACTPOMKY 3KCITO3ULINH,
Oamanca 6emnoro, HSV
COCTABIISAOIINX, TIOIIA/IN
0oOHapy>XuBaeMo# 00JIacTH
n300paxeHusi, OKPYIrJIoCTH
0oOHapy>XuBaeMo# 00IacTH
M300pakeHUs, TIOJIOKCHHE
0OHapy>KMBaeMbIX 00JIacTel
OTHOCHUTEIILHO JIPYT JIpyra

Moyiib TEXHUYECKOTO 3pEHUS
JIOJDKEH UMETh BCTPOCHHBIE
unrepdetice - SPI, UART, 12C
wi TTL 11 KoOMMyHHKaKU
JIpYyT C IPYyroM WJIK BHEITHUMH
YCTPOMCTBAMHU.

5) KoMIIeKT KOHCTPYKTUBHBIX
3JICMEHTOB U3 MeTajuia IS
cOOpKHU MOJIeIM MaHUITYASITOPOB
- He MeHee 1 mT;

6) KoMIutiekT 351eMeHTOB 1St
cOOpKHM BaKyyMHOTO 3axBaTa -




He MeHee | 1mIT.

OO6pazoBarenbHbBIH
POOOTOTEXHUUECKUIN KOMIUIEKT
JOJKEH COAepkKaTh Habop
OUOIMOTEK TPEXMEPHBIX
MOJENEN s
MIPOTOTUIIMPOBAHUS MOJEIIEH
MOOMJIBHBIX U
MaHUITYJISITHOHHBIX POOOTOB
paznuyHoro tumna. B cocras
KOMILJIEKTA JIOJDKHBI BXOJIUTh
WHCTPYKITUU U METOTUICCKHE
yKa3aHus Mo pa3paboTKe
TPEXMEPHBIX MOJIENEN
MOOUIIBHBIX pOOOTOB,
MaHUITYJISITHOHHBIX pOOOTOB €
Pa3IUYHBIMU TUITAMU
KHHEMaTUKH (yriaoBas
KMHEMAaTHKa, MJI0CKO-
napajuiefibHas KHHeMaTuKa,
nenpTa-kuHemaTuka, SCARA
WM phluaXHasi KHHEMAaTHKa,
miatgopma CTroapra U T.I1.).

OO6pazoBaTeabHBIN
POOOTOTEXHUYECKUIN KOMILIEKT
JOJIKEH COAEPKAaTh UHCTPYKIIUU
10 MPOEKTUPOBAHUIO POOOTOB,
HWHCTPYKIUU U METOUKU
OCYILIECTBICHUS MH)KEHEPHBIX
pacyeToB MpH MPOEKTUPOBAHUU
(pacdeTbl Harpy3Ku ¥ MOMEHTOB,
pacyeT MOIHOCTH IPUBOJIOB,
pacyeT mapaMeTpoB KUHEMATHUKU
Y T.I1.), HHCTPYKIIUH TIO




pa3paboTKe CUCTEM yIpPaBICHUS
Y TIPOrPaMMHOTO OOeCTIieueHUst
JUISL YTIpaBIeHUs] poOoTamMu,
MHCTPYKIIMU ¥ METOMKH T10
pa3paboTKe CUCTEM YNpPaBICHUS
C JIEMEHTaMH UCKYCCTBEHHOTO
MHTEJUIEKTa ¥ MAaIlIHHHOTO
00y4eHHs.

Kommnsroreproe o6opynoBanme

13.|Hoyr0yk ®opm-dakTop: HOYTOYK;

Kecrtkas, HeoTKIIOUaemMast
KJIaBUATypa: HaJM4yue;

Pycckas packnagka
KJIaBUATYyphl: HATTUYKE;

JluaroHasnp SKpaHa: HE MEHEe
15,6 mr0HMOB;

Pa3zpemienne skpana: He MEHee
1920 x 1080 mmkcemnei;

KonuuecTBo simep nporeccopa:
He McHee 4;

KoanuecTBo IMOTOKOB: HE MEHEE
8;

baszoBas TakToBas yacrora
npoueccopa: He meHee 1 I'T';

1 mr.

1 mr.




MakcuManbpHas TakToBas
4acToTa MPOLECcCopa: HE MEHEE
2,51T;

Ksm-namars npoueccopa: He
MeHee 6 MoaiiT;

O06beM yCcTaHOBIICHHOM
OTICPATUBHOW MaMsATH: HE MCHEE
8 I'0aiiT;

O6beM noanepKUBaeMoi
OTIepaTUBHOM MaMATH (/715
BO3MO>KHOCTH PACITUPEHUS): HE
MeHee 24 ["0aiT;

O0BneM HakormTensa SSD: He
Menee 240 I'6aiiT;

Bpemst aBToHOMHO# pabOTHI OT
Oartapeu: He MeHee 6 YacoB;

Bec HoyTOYyKa C
YCTaHOBJICHHBIM
aKKyMyJIsITOpoM: He Oosee 1,8
KT

Buemnuit uarepdeiic USB
cranjapta He Huxke 3.0: He
MEHEE TpeX CBOOOHBIX;

Buemnuii unrepgeiic LAN
(ucrosib30BaHKE NMEPEXOAHUKOB
HE MPEeTyCMOTPEHO): HAJTHYHE;

Hanuuune monyneii u
uHTepQeicoB (UCIOIb30BaHNE




MEPEXO0THUKOB HE
npeaycmotpeno): VGA, HDMI,

becnipoBotHast ¢Bsizp Wi-Fi:
HaJIM4Me C MOICPKKON
craggaprta [EEE 802.11n unu
COBPEMEHHEE;

Web-kamepa: nanmuuue;

Manunynstop "MbIb'":
HaJIN4ue;

[IpenycranoBiieHHast
OTIepaIMOHHAs CHCTEMA C
rpaduyeckum
MOJIb30BATEIHCKIM
uHTepdercom,
obecmeunBaromias padboTy
pacnpoCTpaHEeHHBIX
00pa3zoBaTeNbHBIX U
0OIIECUCTEMHBIX MTPHUIIOKEHUH:
HaJIu4ue.

14.

Tenexxka - xpanwuie
HOYTOYKOB

THUII KOpITyCca: METaJ,

BO3MOKHOCTh 0€301aCHOIO
3allUIIICHHOI'0 3aMKOM
XpaHCHUA HO}’T6YKOB: HaJIN4Huc,

BO3MO’KHOCTb 3apsJIKU
HOYTOYKOB: HaJH4He,
noJiiep>kKKa HOyTOyKOB U3
KOMIUIEKTa MOCTABKH;

1 .

1 .




Hanmuaue poyrepa Wi-Fi
crangapta 802.11n win
coBpeMeHHee: | miT.

MOJJIEP’KKA HOYTOYKOB U3
KOMIIJICKTA IIOCTaBKU,

KOJINYECTBO HOYTOYKOB: OT 6
HITYK, OJJIEpKKa HOYTOYKOB U3
KOMIUIEKTa TIOCTABKH;

Hanpsoxenne nuranus: 220 B\50
I'y;
[ToTpebnsemast MOIITHOCTH, BT

(makcumym): 2500;

[ToTpebnsemslii TOK, A
(makcumym): 12;

JlvHa 1IHypa 3JIeKTPOIUTAHUS:
oT 2,5 MeTpa;

3ammuTa oT MCPCHAIIPSAXKCHUA,
KOPOTKOT'O 3aMbIKaHHA:
HaJIn4uc,

Komeca JJI ICPCABUIKCHUA C
TOPMO30OM: HAJIMYHC.
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