MHUHHUCTEPCTBO ITPOCBEIEHUS POCCUHICKON
®EJIEPALINU

PACHOPAXKXEHHE
or 12 ssuBapsa 2021 r. N P-6

OB YTBEPKJIEHUU METOJIUYECKHUX
PEKOMEHJAIIUM ITO CO3IAHUIO
®YHKIIMOHUPOBAHHIO B
OBIIEOBPA30OBATEJ/bHbBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJBCKOMW MECTHOCTHU N
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOM U TEXHOJIOTHTYECKOU
HAIIPABJIEHHOCTEU

Bo ucnonnenune nmynkra 4 [lpaBun npenoctaBieHus U pacrpeaeneHus cyocuauii u3 gpeaepaibHOro
Oromkera OromkeraM cyObekToB Poccuiickoit ®enepannu Ha COUHAHCUPOBAHHME PACXOJHBIX
o0s3aTenbeTB cyOobekToB Poccuiickoit denepariii, BOSHUKAIONMINX MPU peaTn3allii perHOHAIbHBIX
MIPOEKTOB, OOECIEeUMBAIOLINX JIOCTHXKEHUE IieNiel, IMokas3aTeliel W pe3ysbTaToB (eaepabHbIX
MPOEKTOB, BXOMSAIIMX B COCTaB HAIMOHaNBHOTO Tmpoekra "OOpa3oBanue", B paMmKax
rocyaapcTBeHHON mporpaMmbl Poccuiickoit denepanuu "PazButre oOpa3oBanus", TPUBEICHHBIX B
[Ipunoxenun N 5 Kk rocynapctBeHHol mnporpamme Poccuiickoit ®enepauuu "Pa3Burtue
oOpazoBanus", yTBepkIeHHO# moctaHoBieHnueM I[IpaButenbctBa Poccuiickoit denepanuu ot 26
nexabpst 2017 r. N 1642:

1. YTBepauTh npuiaraeMeie Merondyeckie peKOMEH/Ialuu [0 CO3/1aHUI0 U (PYHKLIMOHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OpraHU3alMsIX, PACTIONOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX TOpojax,
IIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAMpaBIEHHOCTEH B paMKax
pPETMOHANIBHBIX IPOEKTOB, O0ECIEeUMBAIOIINX JOCTHKEHHME Iiesied, IoKa3zaTesled M pe3yJibTaTa
denepansHoro npoekta "CoBpemMeHHas 1mKoJa" HalMOHaIbLHOTO MpoekTa "O0pa3zoBanue";

2. KoHTpOIIb 32 HCIIOJTHEHNEM HACTOSIIEr0 paclopsKeHUs! OCTABIIAIO 32 COOOM.
T.B. BACHJIBEBA

Ipunoorcenue

YTBEP)K/{IEHbBI



pacnopsoiceHuem
Munucmepcmea npoceewjernus
Poccuiickou @eoepayuu

om 12 aueaps 2021 2. N P-6

METOIUYECKHUE PEKOMEHJIAIIMH 11O CO3TAHUIO
U ®YHKIIMOHUPOBAHHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIMSIX,
PACHOJIOKEHHBIX B CEJIbCKOU MECTHOCTH !
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOTI'MYECKOU
HATIPABJIEHHOCTEM

1. O0mue mojoKeHus

Hacrosmme Metonnueckue pexomeHaanuu (nanee - Pexkomenaamnum) HanpaBiieHbl Ha o0ecriedeHne
€IMHBIX OpraHM3ALMOHHBIX W METOAMYECKUX YCIOBHM CO3AaHMSA U OOIIMX IOAXOJOB K
(YHKIMOHUPOBAHUIO B OOIIEOOPA30BATENbHBIX OPTaHMU3AIUAX, PACIOJIOKCHHBIX B CEIbCKOU
MECTHOCTH M MaJjbIX IopojiaX, HEHTPOB OOpa30BaHUSl €CTECTBEHHO-HAYYHOW U TEXHOJOTHYECKOMH
HampaBieHHocTeld "Todka pocta", B memsx obecriedeHus peanusanuu (penepasbHOro MPOeKTa
"CoBpeMeHHas 1KoJa" HalMoHaabHOTo poekTa "O6pa3oBanue" (nanee - GpeaepanbHbIA MPOEKT), B
TOM 4YHCJI€ YCTAaHOBJICHUS TPeOOBaHUM K pe3yJibTaTaM HCIOIb30BaHUs CyOCHInu U3 (peaepaabHOro
Oromkera OromkeraM cyObekToB Poccuiickoit ®enepannu Ha CcOUHAHCUPOBAHHME PACXOJHBIX
o0s3aTenbeTB cyobekToB Poccuiickoit denepaniu, BOSHUKAIONMIUX MPU peaTn3allii PerHOHAbHBIX
IIPOEKTOB, OOECleYNBAIOIINX JIOCTHKEHHE Lelel, IokasaTeneil u pesyibTara (erepanbHOro
npoekta "B 001meoOpazoBareabHBIX OpraHU3aIMIX, PACTOJOKEHHBIX B CEIHCKOH MECTHOCTH H
MaJbIX TOpPOJAaX, CO3/MaHbl M (PYHKIMOHHPYIOT LEHTPHI OO0pa30BaHUSl E€CTECTBEHHO-HAYYHOW U
TEXHOJOTHYECKOW HarpaBlieHHOCTEH "

[IpuBenenHsie B HacTOsIUX PexomeHnmamusx TpeOOBaHHS SBISIOTCS MHHHMAaIbHBIMU. OpraHsl
WCIIOJHUTENBHOU BIACTH cyOBbeKkTOB Poccuiickoit denepanuu (opranbl MECTHOTO CaMOYTIPABIICHUS)
MpU peaju3aldd MEPOINPHUSTUN 10 CO3JaHUI0 W (YHKIMOHUPOBAHHUIO B OOIIEO0pa30BaTEIbHBIX
OpraHU3aIUAX, PACTIOJIOKEHHBIX B CEIHCKOM MECTHOCTH M MAaJIbIX TOPOAax, IEHTPOB 0Opa30BaHUs
€CTECTBEHHO-HAYYHOW M TEXHOJOTWYEeCKOW HampasieHHocTei "Touka pocra" (mamee - LleHTpbI
"Touka pocra") BrpaBe o0OecrieunBaTh TPEOOBAHMUS, MPEBHIIIAIONINE YCTAHOBICHHBIE HACTOAIUMHU
Pexomenpanusamu.

Hensmu co3pmanus LlentpoB "Touka pocra" dBIS€TCS COBEPIICHCTBOBAHHME YCIOBHMA IS
MOBBIIIEHHUs KauecTBa 0O0pa30BaHUsl B 00II€00pa30BaTENbHBIX OPraHU3alMsIX, PACHOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U MallbIX TopoJiaX, pacHIMPEeHUs] BO3MOXKHOCTEH OOYy4aroIMXCsi B OCBOCHUU
y4eOHBIX TPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOH HaIpaBlIeHHOCTEH, MporpaMm
JIOTIOJTHUTENIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM W TEXHUUYECKON HaNpaBIEHHOCTEH, a TaKxke



JUIS TIPaKTUYECKOW OTpabOTKH yueOHOro Marepuaia mo yuyeOHom npeameram "dusuka", "Xumus'",
"Bbuonorusa".

Hentpst "Touka pocta" oOecrieynBarOT MOBBIINIEHWE 0XBaTa 00YYAIOIIUXCSl 00IIe00pa30BaTEIbHBIX
OpraHu3aluii, pacIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MaJbIX TOpOAax, IMporpaMMamMH
OCHOBHOTO OOIIEro M JOMOJHUTENLHOTO 00pa3oBaHUs €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOM
HaIpaBJIEHHOCTEW C HCIOIh30BaHUEM COBPEMEHHOTO 000PYI0BaHHUS.

OpraHu3alMOHHO-TEXHUYECKOE, METOAMYECKOe U MH(OPMALMOHHOE CONPOBOXKJEHUE CO3JaHUS B
cyonekrax Poccuiickoit ®Pepepanuu llentpoB "Touka pocta" ocymectBiasier PenepanbHoe
roCyJIapCTBEHHOE ABTOHOMHOE oOpa3oBarenbHOe yUpEKICHUE JIOTIOJIHUTEIIBHOTO
npodeccuoHanbHOTO 00pa3oBaHus "AKaleMus pealu3alid TOCYAApCTBEHHOW TMOJUTUKH H
MpoEeCCHOHATBFHOTO  Pa3BUTHUA  pabOOTHUKOB  0oOpa3oBaHusi MUHHCTEpCTBA  MPOCBEIICHHS
Poccuiickoit @enepanun" (nanee - denepanbHbiii oneparop). Aapec caita: https://www.apkpro.ru/.

2. Ilopsinok co3nanus

Hentpsr "Touka pocTta" MOTYT CO3/1aBaThCs KaK 3a CUET CPEACTB cyOcuanii enepanbHOro Oromkera
B paMKkax peanu3anuu QenepanbHoro mpoekta "CoBpeMeHHas MIKoja'", TaK M B paMKaxX HHBIX
pOrpaMM M TPOEKTOB 3a CUET CPENCTB OKOKETOB cyObeKkToB Poccuiickoit denepannu, cpencTs
MECTHBIX OOP)KETOB M BHEOIOP)KETHBIX HCTOUHUKOB.

Coznanmne LlentpoB "Touka pocra" ocymecTBisercs Ha 6aze 001eo0pa3oBaTeIbHBIX OPraHU3alUT,
PacCIONOKEHHBIX B CEIbCKOW MECTHOCTH U MaJIbIX TOPOAax, MPHU 3TOM B MEPBYIO OYEpe/Ib CO3TaHUE
enTtpoB "Touka pocta" peKOMEHAYETCSI OCYMIECTBIATh B OPraHU3AIUAX, TOKA3bIBAIOIINX HU3KUE
00pa3oBaTeNbHbBIE PE3YIIbTATHI.

B cnydae co3nanus Llentpa "Touka pocra" 3a cueT cpeacTB cyOcuauu u3 dhenepaibHOro O10KeTa B
pamkax ¢enepanpbHoro mnpoekta "CoBpemenHas 1mkona" cyobekT Poccuiickoit deneparuun
OTIpeieNsieT:

- OpraH WCHOJHHUTENbHON BiacTu cyOwbekTa Poccuiickoli @enepanuu, OTBETCTBEHHBIH 3a
peanu3anrio MepONpHsITUNA MO CO3JaHui0 U obecnedeHuto (yHKimonupoBanus LlenTpor "Touka
pocrta" Ha TeppuTopuu cyonrekra Poccuiickoit @eneparuu (PernonanbHbll KOOPIUHATOD);

- KOMILJIEKC Mep (IOPOKHYIO KapTy) Mo co3naHuio U GpyHkimonupoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosiiuM PekomMeHanusm.

KommekcoM mep mpuzHaercsi MijiaH MEpPONPHUATHN Ha OYEpeHOW ToJ| U JIBYXJETHUW IJIaHOBBIN
Nepuos, NpPeayCMaTpUBAIOLIMI MEpONpUATHS 10 CO3JaHHI0 U (QYHKIHOHMpoBaHHIO LleHTpoB
"Touka pocra", BKIIOUAOIUN B TOM YHUCJIE:

MEpOIPUSATHS, HAIIPaBJICHHbIE HA co3/1aHue U oTKpbITUE LlenTpoB "Touka pocra';
MEpONpPHUATHS, HANPaBJICHHbIE Ha o0ecrieueHue Gpynkunonupoanus Llentpos "Touka pocta";

MEpOTIPUATUS TI0 TOBBIIIEHUIO TPO(HEeCcCHOHAIIBHOTO MacTepcTBa paboTHHKOB llentpoB "Touka
pocra';

MEpONpUATHUS O  KOHTPOJK  JOCTHKEHHS MHUHMMAQJbHBIX  IOKa3zaTeledl  co3laHus |
¢bynkruonuposanus Lleatpos "Touka pocra".

PernonanbHbIN KOOPpAUHATOP B COOTBETCTBUU CO CPOKAMH, YCTAHOBJICHHBIMU B HpI/IJ'IO)KeHI/II/I N1k
PGKOMGH,I[aLII/IHM, YTBCPIKAACT:



- JIOJDKHOCTHOE JIMIIO B COCTaBE pErHOHAJIBHOTO BEJOMCTBEHHOTO MPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3/anue u pynkunonuposanue Lienrpos "Touka pocra';

- MepeYeHb MoKazaTelel 1 UHANKATOPOB, COOTBETCTBYIOMIMUX MpuBe/leHHbIM B [Ipunoxenun N 2 k
HactosmuM PexomMeHmanmsaM, nx 3HaUeHUH;

- IepeyeHb 00111e00pa3oBaTeIbHbIX OpraHU3aIil, PacloOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropomax, Ha 0a3e KOTOpbIX IaHupyercs co3ganue llentpoB "Touka pocra" (mo dopwme,
npeacrabiienHou B [Ipunoxennu N 3);

- TtunoBoe Ilomoxxenme o ILleHTpe 00pa3oBaHHs €CTECTBEHHO-HAYYHOW H TEXHOJIOTUYECKOM
HanpasneHHocTel "Touka pocra" (I[Ipunoxxenue N 4).

Coznanue nentpa "Touka pocra" Ha 6a3e o0IIe00pa3zoBaTEILHONW OpPraHU3AIMU JIOMYCKAETCS Kak
IyTeM BBIJEJIEHUSI COOTBETCTBYIOIIETO CTPYKTYPHOIO MOJpa3jieieHuss o01eo0pa3oBareinbHON
OpraHM3alluu, TaK U 0e3 BbIJEIEHUS OTAEIBHOTO MOIpa3aeeHHs.

OOmeoOpa3oBarenbHas OpraHU3alysl W3/1aeT JIOKATbHBIH HOPMATHUBHBIA aKT O Ha3HAuYCHUHU
pykoBoautens Llentpa "Touka pocra" (KypaTtopa, OTBETCTBEHHOTO 3a (DYHKIMOHHMpPOBAHHE U
pa3BUTHE), a TAKXKE O co3/aHuu LeHTpa "Touka pocta" U yTBEpKACHUH MOJOKEHUS O ACSITEIbHOCTH
Hentpa "Touka pocta".

PernonanbHbIil KOOpAMHATOP HE TO3aHEee AHS OTKpbITHS LlenTpa "Touka pocra" obGecnednBaer
pa3MenieHne B crenuanbHo co3nanHoM pasaene "Llentp "Touka pocra" odunmanbHOTO caiita
o0mieoOpa3oBaTeNbHOM ~ OpraHW3allii B HMH()OPMAIMOHHO-TEJICKOMMYHHUKAIMOHHOW  CETH
"UnTtepuer" undopmanuu o co3ganuu 1 ¢pyHkiponuposanuu Llentpa "Touka pocrta", B TOM uuncie
uHpopMaru 00 o0Opa3zoBaTeNbHBIX Nporpammax, obopynaoBanun lLlentpa "Touka pocta",
IUTAHUPYEMOM DPEXHUME 3aHATHH 00ydarouiuxcsi, IUIAHUPYEMBIX MEpONpHUITUsAX. B co3maHHOM
paszzene opuIUAILHOTO caiiTa 00pa30BaTEIbHON OpraHU3alMy TaKKe pasMeniaercs uHpopmauus o
HaloHabHOM TipoekTe "OOpa3zoBanue" (B TOM UHMCIE JIOTOTHIN), ajpec caiiTa u oduimaibHas
cuMBoJinka MuHuctepcrBa mpocsenieHus Poccuiickoin @enepanuu.

PerunonanbHblil kKoopauHaTop obecnieunBaeT nHGpopmMupoBanue denepanbHOro oneparopa B ciydae
co3fanus Ha TeppuTopuu cyowekta Poccuiickoit @enepanun llentpoB "Touka pocta" B pamkax
WHBIX TPOTpaMM H TMPOEKTOB, HE OTHOCAIIUXCA K peanm3anuu (eaeparbHOro MpoeKTa
"CoBpeMeHHasl mIKOia" HalMoOHaIbHOrO mpoekTta "OOpa3oBaHue", 3a CYET CPEACTB OIOIKETOB
cyobekToB Poccuiickoit @enepannu u (MJM) CPEICTB MECTHBIX OFO/KETOB M (WJIM) BHEOIOPKETHBIX
HMCTOYHMKOB, a TaK)X€ HampaBjieHWe Ha coriacoBanue denepaqbHOMY OINEpaTopy KOHLEHIUH
co3/1aHus U PYHKIMOHUPOBaHUS Takux LIeHTpoB.

3. TpeOoBanusi K MOMENIEHUAM, KOMILJIEKTOBAHUIO 000PYAOBaAHHUEM,
PAaCXOAHBIMHM MATEPUAJIAMHU, CPEACTBAMHU 00yYeHHUSI M BOCIIMTAHUSA

Coznanue LentpoB "Touka pocrta" mnpeanojiaraeéT KOMIUIEKC YCIOBUM IO OCHAILIEHUIO
0o0pa3oBaTeNbHBIX OpraHu3aluii 00OPYIOBaHUEM, pPACXOJHBIMH MaTepHajJaMH, CpEICTBAMHU
oOyueHUs M BOCHHMTAaHUS MJIs JOCTIKEHUS O0pa30BaTENIbHBIX pE3yJbTATOB M0 MPEIMETHBIM
obnactsm "EcrecTtBeHHo-HayuHbie mpeameTsl”, "EctectBeHHnie Hayku', "Marematuka u
nndopmaruka", "OOmecTBo3HaHue u ecrecTBo3HaHue", "TexHomorus", oOpa3oBaTEIbHBIX
porpamMm o0IIero 00pa3oBaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOW HAMPaBIECHHOCTEH, IPH
peanu3alnuy KypcoB BHEYPOUHOH AEATEIbHOCTH U JONOJHUTEIbHBIX 00IIEepa3BUBAOLINX POTPAMM
€CTECTBEHHO-HAYUYHOW U TEXHUUYECKOW HAIpaBJIEHHOCTEH.



[lepeuennr HampaBieHHOCTEH peanusyemblx Ha 0aze LlenTpoB "Touka pocta" 0Opa3zoBaTeNbHBIX
IpOrpaMM MOXKET OBITh PACIIUPEH B 3aBUCUMOCTH OT HMMEIOIUXCA Yy 00IIeo0pa3oBaTebHBIX
OpraHu3alui yCIOBHH, a TAK)KE MOTPEOHOCTEH YYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznanue mentpa "Touka pocra" mpeamosaraeT pa3BUTHE 00pa30BaTENbHONW HH(PPACTPYKTYPHI
oOmieoOpa3oBaTeIbHOM  OpraHW3alMi, B TOM UHWCIE OCHalleHHe o0IIeo0pa3oBaTeIbHON
OpraHU3allNU:

- 00opyaoBaHHEM, CpEICTBAaMH OOYy4YEeHHS U BOCHUTaHMA JUId U3ydyeHUss (B TOM 4HCIe
AKCIIEPUMEHTAIBHOT0) TPEAMETOB, KypCOB, IUCHMIUIMH (MOMIyJe) eCTeCTBEHHO-HAy4YHOM
HAIpaBJIE€HHOCTH W  TEXHOJOIMYECKOM  HampaBiICHHOCTEW MpU  pealu3alid  OCHOBHBIX
o0mreo0pa3oBaTeIbHBIX MPOrPaMM W JOTIOJTHHUTENBHBIX 00IIe00pa30BaTeNbHBIX MPOTPamMM, B TOM
YuCIIe JUIsSl pAaCIIMPEHUs coiepKaHus yueOHbIX penmeroB "dusuka", "Xumus", "buonorus";

- O60py,I[OBaHI/I€M, cpeacrBaMu O6yquI/15[ U BOCIIMTAHUS U U3YUYCHHUS OCHOB pO6OTOT€XHI/IKI/I,
MCXaHHUKH, MCXAaTPOHHUKH, OCBOCHHUS OCHOB TIIpOrpaMMHpPOBAHUs, pcajlu3aliluu IIporpamm
JOIIOJIHUTCIIBHOI'O 06p330BaHI/I$I TEXHUYCCKOM U €CT€CTB€HHO-HaquOﬁ HaHpaBHeHHOCTeﬁ nT.Ao.

- KOMIIbFOTCPHBIM 1 UHBIM 060py,I[OBaHI/I€M.

[lepeuenb, MHUHHMAaIBLHO HEOOXOMUMBIE (YHKIMOHATBHBIE W TEXHUYECKHE TpeOOBaHUSI U
MUHUMAJIbHOE KOJIMYECTBO OOOPYIOBaHMS, PACXOAHBIX MATEPUANIOB, CPEACTB OOy4YeHHS U
BocniuTanus Juisi ocHamieHus: LlentpoB "Touka pocra" (mamee - HHPPACTPYKTYPHBIA JIHCT),
ornpenensatoTcs: PernoHanbHbIM KOOpIUHATOpOM ¢ yuyeToM [lpumepHoro mepeunsi o6opyaoBaHus,
pacxXoIHBIX MaTEpUaioB, CPEICTB OOy4YeHHs M BOCIUTAHUS U1 CO3JaHus U oOecredeHus
(YHKIIMOHUPOBAHUS ~ LIEHTPOB  OOpa30BaHUSl  €CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKOMH
HarpaBieHHocTH "Touka pocta" B 0011€00pa3oBaTeNbHBIX OPTraHU3AIUAX, PACIIONIOKEHHBIX B
CeNbCKOM MecTHocTM © Manblx Topojax (IIpunmokenne N 6), HOPUMEpPHOrO0 THUIIOBOTO
UH(ppPaCcCTPYKTypHOTO JHcTa, ompeaensemoro denepanbHbIM — ONEpaTOpoOM, U HACTOSLIUX
Pexomenanuii.

B pamkax  ocHameHuss ~— oOmieoOpa3oBaTeNbHBIX  OpraHu3zamuii  1pu  GOPMUPOBAHUH
nH(ppacTpykTypHOTro jucta cyonekt Poccuiickoii denepanuu BripaBe BHIOpaTh CTAHAAPTHBINA WUITH
npoUIbHBIA KOMIUIEKT 000pYyIOBaHUs, IPEICTABICHHBIH B IPUMEPHOM IepeuHe 00O0pYIOBaHUS,
PacXOHBIX MaTEpHUAJIOB, CPEIACTB OOYUYEHUs U BocTIUTaHus Juist ocHaieHus Lleatpos "Touka pocra"
(ITpunoxxenne N 6). J[ns MaTOKOMIUIEKTHBIX OOIIE00pa3oBaTEeNbHBIX OpraHu3anuii <1> o0beM
€/IMHUI] CPEACTB 00y4EHHUsI U BOCIIUTAHUS (POPMUPYETCSI B MEHBILIEM KOJMYECTBE.

<1> ManokoMIUIeKTHOH  00IIe00pa3oBaTENbHON  OpraHM3alueld B  paMKax pealn3aluu
MEpONpUATHH TIO0 CO3AAaHUI0 H  (DYHKIMOHHPOBAHUIO IIEHTPOB ECTECTBEHHO-HAYYHOW U
TEXHOJOTHMYECKOW  HAmpaBICHHOCTEW  Mpu3HaeTcss  oOmieoOpa3zoBaTelbHAsT — OpraHH3aIlus,
YHCICHHOCTh KJIACCOB-KOMIUIEKTOB B Ka)JIOM M3 Mapajuiesieil KOTOpOoil cocTamiseT He Oonee 1
€IMHULIBL.

[IpopmibHBIA KOMIUIEKT 00OpYIOBaHUS MOKET OBbITh BBIOpaH Isi 0O0IIe00pa30oBaTEIbHBIX
OpraHu3aluii, UMEIOIINX Ha MOMEHT co3faHus 1eHTpa "Touka pocra" HabOp cpeACTB OOydeHHUs U
BOCIMTAHUS, MOKPHIBAIOIINM CBOUMHU (DYHKIIMOHAJIBLHBIMU BO3MOXKHOCTSIMH 0a30Bble MOTPEOHOCTH
npu n3ydenuu npeamero "duzuka, "Xumus'" u "buonorus".

[IpopunbHbIE  KOMIIEKT ~ oOopynoBaHusi  obecrieuuBaeT  A(G(PEKTUBHOE  JOCTHKEHUE



O6p2130BaT€J'IBHBIX PE3yJIbTAaTOB O6yanOH_II/IMI/IC$I mo ImnporpamMmmam €CT€CTB€HHO-Hay‘-IHOI\/’I n
TEXHOJOTHYSCKOM HaHpaBHeHHOCTeﬁ, BO3MOXXHOCTB YFJIY6J'I€HHOFO HU3y4YCHUA  OTACIIbHBIX
npeaMeToB, B TOM 4YHCIIC JIA q)OpMI/IpOBaHI/IH I/I306p€TaT€J'IBCKOFO, KpCaTUBHOI'0, KPUTHUYCCKOI'O
MBIIJICHWA, Pa3BUTUA (bYHKI_II/IOHaJIBHOfI I'paMOTHOCTH Yy O6y‘IaIOH_II/IXC5[, B TOM 4YHUCIC
GCTGCTBGHHO-HaquOfI 1 MaTeMaTUYECCKOM.

[Ipu dbopmupoBannu WHGPACTPYKTYPHOTO JIMCTA W3 MPOQPHIBHOTO KOMIUIEKTa B 00S3aT€ILHOM
MopsiIKe 00ecreYrBaeTCsi BEIOOP CPeACTB OOYUECHHS M BOCIIUTAHUS HE MEHEE YeM 110 TpeM y4eOHBIM
npeameram ("®uzuka", "Xumus", "buonorus") u komne0TepHOTr0 000pynoBaHua. OcTaBIIKeCs MO
UTOTaM ONpeeNieHus] 00s3aTeIbHOr0 000PY/I0BaHUS CPE/ICTBA, MIPEyCMOTPEHHBIE JJIsSi OCHAIIEHUS
Ientpa "Touka pocta", pacrpenenstoTcsi Ha NPUOOpPETEHHE OMOJHUTEIHHOTO 000pYI0BaHUS,
BXO/ISILIIETO B MEepeueHb 000PYJ0BAHUS, PACXOAHBIX MAaTEPHATIOB, CPEJACTB OOYUYEHHUSI U BOCIIUTAHUS
npodmibHOoro KomiiekTa (IIpunoxenne N 6 K METOIUYECKUM PEKOMEHIAITISM ).

IIpu BBIOOpE JOMOJHUTENBHOTO OOOpPYNOBAaHHUS TaKXKe CIeAyeT YUYWUThIBaTh creuuduky u
MOTPeOHOCTH OTpaciiell IKOHOMHKHU cyOBbekTa Poccuiickoit deneparum.

PervoHanbHbBI KOOPIMHATOP OOECIIEYMBAET COTJIACOBaHWE CHOPMUPOBAHHOTO B COOTBETCTBHUHU C
TUnoBor (opmoit mH(ppacTpykTypHOro nucra ¢ denepaibHbIM OMEPATOPOM B COOTBETCTBHH C
periiaMeHToM, onpeaensieMbiM denepanbHbIM OIEPATOPOM.

[Ipu HampaBiieHMM Ha cOrJlacOBaHWE HWHQPPACTPYKTYPHOTO JIMCTA, COJEPIKAIIETO CTaHIapTHBIC
KOMIUIEKTHI, PernoHaNbHBIN KOOpAUHATOP MpeaocTaBisieT (1o popme DeaepaibHOTO Oneparopa):

- TIOATBEPXKJACHUE OTCYTCTBHUS B COOTBETCTBYIOIIMX 00pa3oBaTeIbHBIX OPraHU3alLMsAX, OCHAIIECHUE
KOTOPBIX IUIAHUPYETCsl, 000PYOBAHMUS, PACXOIHBIX MaTEpUAJIOB, CPEJCTB O0yUEHUS U BOCIIMUTAHUS,
YKa3aHHBIX B [IEPEYHE CTAaHIAPTHOIO KOMIILJIEKTA;

- TOATBEpXkACHUE HAMMuus (U060 oOecrieueHne HaTn4us 10 MoMeHTa ocHameHus LleatpoB "Touka
pocra") yCIOBUM sl XpaHEHUS W HUCIHOJb30BaHMS XHMHUYECKHMX pPEaKTHUBOB, B TOM 4YHCIIE
HE00X0AMMOro 00OpYAOBaHMs, BKIIIOUYAs IIKaQ BHITSKHOW MaHOPAMHBIM M Kad s XpaHEHHs
XUMHMYECKUX PEAKTUBOB OTHEYINOPHBIM, corjacHo IlepeuHro cpeactB oOyueHUs W BOCHMTaHUS,
HEOOXOAMMBIX I peanu3alid oOpa30BaTENbHBIX MPOTrpaMM HAYalIbHOI'O OOILEro, OCHOBHOTO
o0I11ero u cpemHero ooIero oopa3oBaHus, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSAM O0yUYEHUS,
HEOOXOJMMOTr0 TIPH OCHAIICHUH 001e00pa3oBaTeIbHBIX OpPTaHM3alMid B IEJIAX pealln3aliu
MEpOTIPUATUNA TO COACHCTBUIO co3daHMI0 B cyOwbekrax Poccuiickorr ®denepanmu (ucxons u3
MPOTHO3UPYEMOM  TMOTPEOHOCTH) HOBBIX MECT B  OO0IIe00pa3oBaTEIbHBIX  OpraHU3aIUAX,
yTBEpKJIEHHOMY npuka3zoM Munnpocsenieraus Poccun ot 3 centsiops 2019 r. N 465.

OO0pa3zoBaTenbHbIe OpraHu3aluy, Ha 0a3e KOTOPBIX co3aarTcs U GyHKImoHupytot Llentpsr "Touka
pocra", JDOKHBI COOTBETCTBOBATH ACHCTBYIONIMM TPEOOBAaHHSIM K YCTPOWMCTBY, COAEPIKAHUIO U
OpraHu3aliy pexkuMa paboThl 00Pa30BATEIIBHBIX OPraHU3allM U WHBIM HOPMATHBHBIM IIPABOBBIM
aKTaM, OIPECIIAIONIMM TPEOOBAaHKMS K OpPTraHHM3aIlliu OOIIETO M JIOTOJHUTEIBHOTO 00pa30BaHUS
neTe.

[Tomemenust ((PpyHKIMOHAIBHBIE 30HBI, B TOM 4HCIE Yy4deOHble KaOWHETHl (PHU3HKH, XHMUH,
ounonorun) Llentpa "Touka pocta" pekoMeHIyeTcs pacroiarath B Ipeeiax OJJHOTO 3/1aHusl.

[IpoextupoBanue, 3oHupoBanue nomenienuit IlentpoB "Touka pocra" u omnpeneneHue
JIM3aiH-pelIeHu OCYILIECTBIIIETCS C YYETOM PYKOBOJICTBA MO MPOEKTHUPOBAHMIO 1EHTPOB "Touka
pocrta", yrBepxkaaemMoro (geaepaibHbIM OTIEPATOPOM.

[Ipu mpoextupoBanuu, 30oHUpoBaHuM TomenleHud I[lentpoB "Touka pocrta" cieayeT y4UTHIBATH



0COOEHHOCTH 00OPY/IOBAHUs, PACXOIHBIX MAaTEPUAIOB, CPEJICTB OOYUCHHUSI U BOCIIUTAHHSI, KOTOPBIM
Oyzaet obecnieunBaThCsl 00pa30BaTEIbHAS OPTraHU3AIIHSL.

[Ipoext 3onupoBanust nomemenuit LlentpoB "Touka pocta" npexacrasnsiercs DeaepalbHOMY
orepaTopy OJHOBPEMEHHO C IPE/ICTaBICHUEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranu3zanus o0pa3oBaTeJIbHON AeATEIbHOCTH

OOpa3oBarenpHasi JEATENBHOCT Ha 0Oa3e 1eHTpoB "Touka pocra" OCYIIECTBISETCS IO
o0Opa3oBaTeIbHBIM MPOrpaMmMaM OOIIETO U JIOMOJHUTEILHOTO 00pa30BaHUsI.

TpeboBanus k Qopmary opraHuzanuu  oOpa3oBaTENbHOW  JIEATEILHOCTH  PETYIUPYIOTCS
HACTOSIIIUMH PekoMeHIanusMd W WHBIMH UH(QOPMAIIMOHHBIMH M METOIUYECKUMH MaTepuaniaMu
denepanpHOTO OMIEpATOpA.

Hanpasnenust peanusyeMbix ¢ ucnosib3oBaHueM pecypcoB llentpoB "Touka pocra" mporpamm
ONPENENSAOTCS. B COOTBETCTBMM C METOJMYECKMMHM MaTepuajaMHd U PEKOMEHJAlUsIMU,
YCTaHaBIMBAEMbIMU U aKTyanu3upyembiMu deiepanbHbIM ONIEpaToOpOM.

Ha 6asze mentpoB "Touka pocta" obecreunBaercs peaiu3ans 00pa30BaTEIbHBIX IMPOrPAMM
€CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKON HAIlpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHMSIMH 3aKOHOIATEILCTBA B chepe 00pa3oBaHUs U C yUeTOM pexoMeHnanuii denepaabHOro
oreparopa. B obs3arensHOM mopsiike Ha 0asze meHTpoB "Touka pocta" obecreunBaeTcsi OCBOSHUE
oOyuaronumucs y4yeOHbIX mpenmetoB "®usuka", "Xumusa", "buonorus" c¢ wucmnonb3oBaHHEM
prOOpeTaeMoro 00OpyTI0BaHMsI, PACXOTHBIX MATEPHAJIOB, CPEJICTB OOYUCHHS U BOCIIUTAHUSI.

He menee 1/3 o6beMa BHEYPOUHOH JEATENBHOCTH 00YYAIOIMINXCS JOJDKHO OBITh OPUEHTHPOBAHO HA
MOJIICPKAHUE €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HamNpaBICHHOCTEH O0pa30BaTEIbHBIX
nporpamMm, OpH 3TOM OO0BEM MPOrpaMM E€CTECTBEHHO-HAYYHOH HANpPaBICHHOCTH HE MOXET
cocraBimath MeHee 20% otT oOmero o0beMa BHEYpOuHOH aesrenbHOCTH. OOpa3oBaTeNbHBIC
porpaMmbl 1O JAPYIMM HANpaBJIEHHOCTSAM MpPU HAJIMYUU BO3MOXHOCTH PEKOMEHYETCs
IJIAHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpos "Touka pocra".

PazpaboTtka paboumx mnporpamm 1o mnpeameram "®dwuzuka", "Xumwus", "buonorus", ydeOHBIM
MpeJMEeTaM €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOW HalpaBiIeHHOCTEH M3 YacTH Y4eOHOTo
niaaHa, (QopMUpPYEeMOH YydYacTHUKAaMH OO0pa30BaTENIbHBIX OTHOIIEHHUW, TPOrpaMM BHEYPOUHOM
JeSITEIbHOCTH M JIOIOJHUTEIBHOrO 00pa3oBaHMs OCYLIECTBIsieTCsl  001eo0pa3oBaTelbHbIMU
OpraHu3alusIMU, B KOTOPBIX cO3/ai0Tcs UeHTphl '"Touka pocra", camMOCTOATENbHO C Y4YETOM
METOJIMYECKMX MaTepuajioB W  pekomeHgauuid DexepanpHoro omeparopa. Peanuzanus
o0pa3oBaTeNbHBIX  HPOTpaMM  JOMOJHUTEIBHOTO  00pa3oBaHWs B MaJOKOMIUIEKTHBIX
o011eo0pa3oBaTeNbHBIX ~ OpraHU3alMsAX  OCYLIECTBISETCS MpU HAJIMYMM Y  OpraHu3aluu
COOTBETCTBYIOUIMX YCJIOBUH. [l MaJOKOMIUIEKTHBIX 0011€00pa30BaTENbHBIX OpraHu3aluil
JIOIyCKAaeTCs OTCYTCTBUE JIMIIEH3UU HA JIOTOJIHUTEIbHOE 00pa3oBaHME M pealn3yeMbIX IpOorpamm
JIOTIOJIHUTEJIBHOTO 00pa30BaHUsI.

PekoMeHmanum mo HCMONB30BAaHUIO CTAHIAPTHOTO Komiuwiekta obopynoBanus lLlentpa "Touxka
pocta" mpu pealn3aly MPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HamlpaBJIEHHOCTEH
omnpeneneHsl B [Ipunoxennu N 5 k HacTosiuM PekomeHanusm.

ConpoBoXKJ€eHHE W METOAMYECKOe O0ecleyeHre MHCII0JIb30BaHusl NPOGMIBHOTO KOMILIEKTa
o0opynoBaHusi B 0O0pa3oBaTeNbHOM JesTeNbHOCTH IIeHTpoB "Touka pocra" ocCyIliecTBiIseT
DenepalbHBIN OIIEpaTop.



Metoauueckue MaTepuanbl, pa3padOTKM M WHBIE MaTepHalbl IO BOMPOCAM HCIIOJIB30BAHUS
npoQUIBLHOTO  KOMIUIEKTa  00OpyAOBaHUSI  pa3paldaThIBalOTCSA,  AKTYAIH3UPYIOTCS U
pacnpoctpansitoTcst DenepanbHbBIM OEpaTopoM, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX MeIna
WHCTPYMEHTOB (BH]1€0, BEOMHAP, TyOJIUKALIUN ).

denepanabHBIM ONEPATOPOM Ha PETYJIIPHON OCHOBE 00ECIeUMBAETCs MPOBEIEHNE METOJUYECKUX U
o0yyaronIMx MEepOIpHUIATHI MO BOIpPOCaM OpraHM3alMu oOpa3oBaTesbHOTO mporecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHHEM TTPO(YUIBHOTO KOMIUIEKTa 000PY0BaHMS, OKa3aHHE METOINYECKOM
MIOMOIIM TpH pa3paboTKe yueOHBIX MaTepUasIoB, 3aJaHUM JUIsl COBEPLICHCTBOBAHUS MPAKTUYECKON
MOJATOTOBKM 00ydYalomuxcs 1O Y4eOHbIM THpeAMeTaM, KypcaMm BHEYPOUHOH JIesATeIbHOCTH,
JIOTIOJIHUTEJIBHOTO 00pa30BaHUs JIeTeH.

[Tenarornueckue pabOTHUKH, OCYIIECTBISIONINE AesATeNbHOCTh Ha 06a3e llentpoB "Touka pocra" c
IpPUMEHEHUEM MpPO(UIBHOIO KOMIUIEKTa 000pYAOBaHUS, MPOXOJAAT OOydeHHe I0 IMporpaMMam
JIOTIOJTHUTENIBHOTO TPO(eCCHOHAIIBHOTO 00pa30oBaHus (KypChl TOBBIMICHUS KBAUTM(PUKAIIMN) W3
®enepanpHoro peectpa mnporpamm JII1O. TloBeimienne KBamupuUKaAIMU — MEJArOTHYECKUX
pabOTHUKOB OCYIIECTBIISIETCS] HE PEKE OJHOI0 pas3a B TPH roja.

5. OpraHu3anuoOHHO-MeTOAUYECKOe CONMPOBOXK/ICHHE U UCIO0JIb30BAHUE
WHOW CO3IaHHON B paMKax peaju3anui HAINOHAJILHOI0 NMPOEKTAa
"OOpa3oBanue' HHPPACTPYKTYPbI

B wmensx xomruiekcHoro compoBoxaeHus naearenbHocTH LlentpoB "Touka" @exnepanbHbIM
OTepaTopoM O00ECreYnBaeTCs OCYIIECTBICHUE IyOJUKaUuid ¢ OOHOBICHHUS METOJUYECKHUX
MaTepUAJIOB, BKIIIOYAIOMIMX Yy4eOHO-METOAMYECKUE MaTepHallbl (MHCTPYKLIUHU, METOAMYECKUE
nocooust, UHHOPMAIIMOHHBIE MAaTEPHAJbl, IEPEUYHN PEKOMEHIYEMBIX JIMTEPATYPHBIX UCTOYHUKOB,
BUJIEOMATEPUATIBI U JIP.), @ TAKKE MaTepHalibl IO UTOraM MPOBEACHUS MepornpusTuil deaepaabHOro
oreparopa (BeOuHapbl, CeMUHAPHI, KOH()EPEHIINU, COBEIIAHUS U JIP.).

s memarormuyeckux pabotHukoB llentpoB "Touka pocra" @enepanbHbIM —ONEPaTOPOM
oOecriedynBaeTcsl MPOBEACHHE TEMAaTHUYECKHMX BEOMHAPOB W 00pa30BATENbHBIX MEPOIPUSITHH,
HAIpaBJICHHBIX HA pa3bsICHEHHWE BOMPOCOB peaTU3alMi 00pa30oBaTENIbHBIX IporpamMm Ha 0ase
entpos "Touka pocra" ¢ mpuMeHeHHEM NMPOPUIHHOTO KOMILIEKTa 000pYy/I0BaHUSI.

Jist PerroHanbHBIX KOOPJAWHATOPOB M pyKOBoIAmUX padoTHHKOB [lenTtpoB "Touka pocra"
®enepanbHbIil onepaTop obecreynBaeT MPOBEJeHHE TEMaTHUECKUX BeOWHAPOB, HAIPABICHHBIX Ha
JIOTIOJIHUTENIBHOE Pa3bsICHEHUE BOIIPOCOB, OTHOCSIIUXCS K HCIOJIHEHHIO KOMIUIEKCOB Mep
(IOpOXKHBIX KapT) MO co3naHuio W QyHkuonupoBaHuto llenTpoB "Touka pocrta", JOCTHKEHUIO
YCTaHOBJICHHBIX IOKa3aTenell (yHKIMOHMPOBAHMS, UCIOJIb30BAHUIO WHOW CO3JaHHOM B paMKax
peanu3anuy HalmoHAJIBbHOTO TIpoekTa "O0pa3oBanue" HHPPACTPYKTYPHI.

B memsx  addexTuBHONW  OpraHU3alMOHHO-METOJMYECKON  TOJAEPKKH  CO3/aHusl U
¢ynkuonuposanus Lleatpos "Touka pocta" Ha Teppuropun cyonexToB Poccuiickoit deneparuu
PervoHanbHBIM ~ KOOPAMHATOPOM  OOECIIEUMBAETCS  BOBJICYCHHE  JETCKUX  TEXHOMApPKOB
"KBantopuym", meHtpoB 1udpoBoro obOpazoBanusi jnereit "IT-ky0", KIIOUEBBIX IICHTPOB
JIOTIOJIHUTENILHOTO 00pa3zoBanus "Jlom HayuHOI Kommabopauuu" B aesarenbHOCTh LlentpoB "Touka
pocra" B cnenyromux Gopmarax:

1. IIpoBeneHre COBMECTHBIX MEPOINPHITHNA i OOyYalOIUMXCS W TEAarorHYecKux padOTHUKOB
o0mieoOpa3oBaTeNbHBIX OpraHu3anuii, Ha 0a3ze KoTopbix cosnpatorcs Llentpsr "Touka pocta"



(oOywaromue ceMHUHapbl U MacTEP-KJIACChl IO BOMPOCAM HCIIOIB30BAHHUS 000pYIOBaHUS, CPEICTB
oOyueHUs] ¥  BOCIUTAHHS, METOJUYECKHE MEPOIpPHATHS 10 BompocaM  pa3paboTKw,
COBEPIIICHCTBOBAHUS u BHEPCHUS MporpaMm JOIOJHUTEILHOIO oOpa3oBaHus
€CTECTBEHHO-HAYYHOW M TEXHUYECKON HaIpaBICHHOCTH, OPraHU3AllMH BHEYPOUYHOU NIE€ATEIbHOCTH
00y4aroUINXcsl; MHIUBUAYAIbHBIE KOHCYIbTAIMU JIJISl IEAarOTHYECKUX PaOOTHUKOB, B TOM YHCIIE B
peXUME OHJIANH; 3aHATUS NPOEKTHOM NEATEIbHOCTbIO; KOHKYPCHBIE M COPEBHOBATEIbHBIE
MEPOTIPUATHS JUIS ICTEeH U Jp.).

2. Opranuzanusi ¥ y4acTue B PErHOHAIBHBIX U MEXKPETHOHAJIbHBIX KOH(EpeHUMX, (ecTUBAIAX,
¢dopymax mo oOMEHY ONBITOM pabOThl Ha BHICOKOOCHAIEHHBIX YUYEHUKO-MECTaX, B TOM YHCIE IO
peanu3anuu npenMeTHeix obnacteit "EctecTBeHHO-Hay4HBIe TIpenMeThl”, "EcTecTBeHHbIE HAyKH'",
"Marematuka u uHpopMatuka", "OOmecTBo3HaHue U ecrectBo3Hanue", "TexHomorus", a Takxke
IporpaMM  JIONOJHUTEIBHOTO  O0pa3oBaHUsl ~ €CTECTBEHHO-HAYYHOW M TEXHHUYECKOU
HAIPABJICHHOCTEMN.

3. Yuactue pervoHalbHBIX KOOPAMHATOpOB, mpeactaButenei LlenTpoB "Touka pocrta" M MHBIX
LIEHTPOB, PYHKIIMOHUPYIOITUX Ha TeppuTOpuu cyonekTa Poccuiickoit deneparuu, B MEPOTIPUATHIX
denepanbHOro orneparopa.

rpa(bPIK MepoanfITHﬁ, KBOTBI YYacCTHs, COACPIKAHHUC U TCXHOJOIMU IIPOBCACHUS MepOHpI/IHTI/Iﬁ
JOBOIATCA CDG,I[epaJ'IBHBIM OIICPaTOpOM JOIIOJIHUTECIIBHO.

4. Opranuzanusi ¥ y4acTHE B IPOBEACHUH HH()OPMAIMOHHBIX KaMIIAaHUH M0 TMOMYJISpU3AIUN
HalMoHanbHOro mpoekra "OOpa3oBanue" Ha TeppuTopuH cyObekToB Poccuiickoit denepanuu, B
TOM YHCJIE€ COOBITUSX, TPOBOJUMBIX JJIsi KOHCYJBTAIIHOHHOTO COMPOBOXKICHUS POAUTEICH
(3aKOHHBIX MPEICTABUTENEH) O0ydYaIOMMXCsS O BO3MOXKHOCTAX JJISi Pa3BUTUS CHOCOOHOCTEH U
TaJaHTOB WX JIeTeH, NPOPEecCHOHATLHOM OPHEHTAIMM M YCIEHNIHOIO OCBOEHUS OCHOBHBIX
o0Opa3oBaTeIbHBIX IPOrpaMM 001IeT0 00pa30BaHHUS.

5. PaspabGoTka, yTBepXkJe€HHE M pealu3alusi CeTeBbIX 00pa30BaTENbHBIX IPOrpaMM C
WCITOJIb30BAaHUEM BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JaHHBIX B CyObekTe Poccuiickoii
Qdenepanun B paMKax HalMOHAJIBbHOTO mpoekta "OOpa3oBaHue", B TOM YHCIE COBMECTHO C
Jerckumu texHonapkamu "Ksantopuym".

6. BoBiieuenue oOydaromuxcsi 001eo0pa3oBaTeIbHbIX OpraHU3alnii, Ha 6a3e KOTOPBIX CO3JAI0TCS
u ¢ynkuuonupyrt Ilentpsr "Touka pocra", B pasznuuHbie (GOPMBI CONMPOBOXKICHUS U
HAaCTaBHMYECTBA C  HCIOJb30BaHMEM KaJIpOBBIX pecypcoB, oOecnednmBarommx padory
BBICOKOOCHAIIIEHHBIX YYEHUKO-MECT, CO37aHHBIX B cyObekTe Poccuiickoit denepanum B pamkax
HalMoHabHOTO mpoekta "OOpaszoBaHue" ¢ yd4eTOM METOJOJIOTHH  (IIETIEBOM  MOJIEIH)
HAaCTaBHMYECTBA OOyYalOIIMXCSl /I OpraHM3alui, OCYILECTBISIOIIKUX  00pa30BaTENIbHYIO
NEeSTeIbHOCTh 0 001Ie00pa30BaTeNbHBIM,  JIOMOJIHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM U
porpamMmmam CpeHero npogecCHOHAILHOTO 00pa30BaHUsA, B TOM YHCJIE C IPUMEHEHHEM JIydIINX
MPaKTUK OOMEHA OTMBITOM MEXIY 00yJaroIUMUCS.

Hentpsr "Touka pocta" UCTIONB3YIOT HHPPACTPYKTYPY U KAAPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuym", cosmaBaemblx Ha 0a3ze o00ImeoOpa3oBaTeNbHBIX OpraHU3aluil, i pPa3BUTHA
MPOEKTHOM aearenpHOCTH oOyuatomuxcs. [lemarornyeckue padotnuku LlentpoB "Touka pocta”
o0ecrneunBalOT yyactue OOydarouInuXxcsi B MEPONPUATHSAX NETCKUX TexHomapkoB "Ksantopuym" c
YAAJCHHBIM UCIOJIb30BAaHHUEM OO0OpYAOBaHUS, CpPEACTB OOYYeHHsS] M BOCIUTAHHUS, a TaKke
MPUHUMAIOT YYacTHE B OPraHHW3yeMbIX MMH CEMHUHApax IO AEMOHCTparuH 3P QEeKTHUBHOTO OIbITA
peanm3anuy 00pa3oBaTEIbHBIX €CTECTBEHHO-HAYYHOW, TEXHOJIOTHIECKON U MHBIX HalpaBIEHHOCTEH
Cpeny WHBIX O0IIe00pa3oBaTEeNbHBIX OpPTaHU3AIlMMA, PACIIONOKEHHBIX HAa TEPPUTOPUH CyOBEKTa



Poccuiickoit denepanum.

PernonaibHpIM  KOOpAMHATOPOM Ha  Tepputopuu  cyobekta Poccuiickorn ~ deneparmmn
obOecrieunBaeTcsi paboTa MO MOAJEPKKE OO0IIe00pa3oBaTEIbHBIX OpPTaHU3aIfi, MMOKA3bIBAIOIINX
HU3KHE O00pa3oBaTelbHbIE pe3yJIbTaThl, C WCIOJIb30BAaHHUEM HH(PPACTPYKTYphl U KaJpOBOIO
obecrieuenust llentpoB "Touka pocta" B pasznuuHbix (opmartax (COBMECTHas peaan3anus
00pa3oBaTeNbHBIX MPOrpaMM, MPOBEACHUE 00YyYaIOIIUX MEPONPUATHH, CEMUHAPOB, KOHCYJIbTALIUI

u 1p.).

[Tpu mpoBeaeHUH Pa3THYHBIX MEPOIPUSATHH, CBA3aHHBIX C pealn3allieil HallMOHAIBHOTO MPOEKTa
"OGpa3oBanue", UCIOIB30BAHUEM COOTBETCTBYIOIIEH MHPPACTPYKTYPHI, KaAPOBLIX U (PMHAHCOBBIX
pecypcoB, NOJDKHO OBITh oOecredeHo uX WH(OPMAIMOHHOE COMPOBOXKIEHHUE, B TOM YHCIE B
CpeicTBax MaccoBOW MH(OpMAIMH, COLMANBHBIX CETAX, Ha caliTax 00pa30BaTEIbHBIX OpraHU3aIUH
C MCTIOJIb30BaHUEM (PMPMEHHON CUMBOJIMKH HAIIMOHAILHOTO TpoekTa "ObpazoBanue.

HNudopmarus 06 yuactuu Llentpos "Touka pocra" B MeponpusTusx HanpasisieTcss OeneparbHOMY
OIepaTopy B paMKax €KEKBapTaJIbHOIO MOHUTOPHHTIA.

6. TpedGoBanus k puHancosomy odecneuenno Lienrpos "Touka
pocrta'

®unancoBoe obecneuenue ¢yHkimoHupoanus LlenTpoB "Touka pocrta" BKIIIOYAET 3aTpaThl B
coorBercTBUM ¢ OOHmMMHU TPeOOBAHUSAMHU K OMPENCICHUI0O HOPMATHUBHBIX 3aTpaT HAa OKa3aHUE
rOCyJapCTBEHHBIX (MYHUIIMTIANIBHBIX) YCIYr B cdepe MOMIKOJIBbHOTO, HAdaabHOTO OOIIero,
OCHOBHOTO  OOIIero, cpemHero oOmiero, cpeaHero mnpodeccruoHaabHOrO  00pa3oBaHMs,
JIOTIOJIHUTENIBHOTO  00pa30oBaHMsl JIeTel W B3pOCHbIX, JOMOJHUTEIBHOrO MpOo(hecCHOHaIbHOIO
oOpa3oBaHus JJIs1 JUI, UMEIONUX WM TOJydYalolluX cCpenHee npodeccCuoHalbHOe 00pa3oBaHUe,
MpoQeCCHOHATBFHOTO 00yUYeHHsI, TPUMEHIEMBbIMUA TIPH pacueTre o0beMa cyOcuanu Ha (PMHAHCOBOE
o0ecrieueHHE BBIINOJHEHHUS] TOCYJapCTBEHHOTO (MYHMIMIIQIBHOIO) 3aJlaHUsl Ha OKa3zaHue
TrOCyJapCTBEHHBIX  (MyHUIIMIAIBHBIX)  yCIyr  (BBIMOJHEHHWE  paboT)  TOCYIapCTBEHHBIM
(MYHHMIIMITAJIGHBIM) YUPEKJIEHUEM, YTBEPKIECHHBIMH TpukazoM MunnpocBemenus Poccun ot 20
HOs10pst 2018 1. N 235 1 BKIIOYAIOIIMMH B TOM YHUCIIE:

- omiary Tpyda TMeNaroruyeckux pabOTHHKOB  00meo0pa3oBaTelNbHONM  OpraHU3aluy,
obecneunBaronnx ¢pynknuonuposanue Llenrpos "Touka pocra";

- HpI/IO6p€T€HI/I€ JO0CTAaTOYHOI'O 00beMa OCHOBHEIX CPpCaACTB U MAaTCPHUAJIbHBIX 3al1aCOB, B TOM 4YHUCJIC
PACXOJHBIX MAaTCpHATIOB, IJIA obecrieyeHust peain3annuu O6p330B3.T€J'IBHBIX nporpamMmm B O6'b€M€,
H€O6XOI[I/IMOM JIA HerepBIBHOﬁ peaiu3anuu O6paBOBaT€J'IBHOFO mpounecca,

- o0ecrieyeHue TEKyIIEH IesATENbHOCTH OO0IIe00pa3oBaTeIbHOW OpTraHU3aIui M0 00eCIeueHUIo
00pazoBaTeIbHOrO MpoIiecca.

IIpu dopmupoBanun Oromkera cyowvekta Poccuiickoit denepamun (MecTHOro OroKeTa) Ha
OUYEpPETHOU TOJ U TUTAHOBBIA MEPUOJI HEOOXOAUMO MPEAyCMATPUBATh OIOJKETHBIC aCCUTHOBAHHUS B
o0beMe, HeoOXomumoMm il (uHaHCOBOro obecreueHus ¢yHkuuoHupoBanus lLlentpo "Touka
pocta", B TOM 4Hclie C Y4ETOM COOTBETCTBYIOIIEH UHAEKCAIINH.

7. 3aKJI104YNTEIbHbIE 0JI0KEHUS

[Ipu peanuzanuu MeponpusTUi B 1eNsx co3fanus u GyHkuonupoanus Llentpos "Touka pocra"



cyobekT Poccuiickoit ®Depepanuu obecrieunBaeT coOIIOZeHHE TPEOOBAHUI AHTMMOHOIIOJIBHOTO
3aKOHO/IaTeIbCTBA M 3aKOHOJIATEIbCTBA O KOHTPAKTHOM cucTeMe B cdepe 3aKyloK TOBapoB, padoT,
yCIyr aisi O0ecreyeHHs] TOCYyJapCTBEHHBIX W MYHHIIMIIAIBHBIX HYXXI, B TOM YHCJIE€ B YacTH
oOecrieueHs] MOBBIMICHUST 3()PEKTUBHOCTH, WCKIIOYCHHUS OTPAHUYCHHSI Kpyra MOCTaBIIMKOB M
MOCTaBISIEMOTO  O0OpY/IOBaHMS, TMOBBIIICHHUS PE3yJIbTATUBHOCTH OCYIIECTBICHHS  3aKYTIOK,
o0ecrieueHus MPO3PAYHOCTH, MPEAOTBPALICHHS KOPPYIIHH U APYTUX 37I0YTOTPEOICHUN.

IIpu ocymectBiennu cyobektamu Poccuiickoit ®enepanuu 3aKymok TOBapoB, padOT, YCIyr C
LeJIbI0 TPUOOPETEHNs 000PYOBAHNUS, PACXOIHBIX MaTepUANIOB, CPEICTB OOYUEHHUS U BOCIIUTAHUS B
nensx co3manus LlentpoB "Touka pocra" 3a cuet cybcunuu u3 enepaibHOro OrOKETa OI0KETaM
cyonektoB Poccuiickoit deneparni Ha coduHAHCHPOBAHKUE PACXOIHBIX 0053aTENBCTB CyOBEKTOB
Poccuiickoit @enepanuu:

- obecrieuynBaeTcsl IEHTpAIU3alds 3aKyNOK B TOPSAKE, OMpPENeICHHOM HOYHKTOM 7 cTaTbu 26
®enepanpHOro 3akoHa "O KOHTPAaKTHOM cucteMe B cdepe 3aKyIloK, TOBapoB, padOT, yCIyr s
o0ecrieyeHus TOCYAapCTBEHHBIX U MyHULIUIIAIBHBIX HYXA'";

- IPUMEHSETCS HAIMOHAJILHBIN PEXXUM B COOTBETCTBUH C TpeOOBaHUsAMH cTaThbu 14 denepanbHOTO
3akoHa ot 5 ampens 2013 r. N 44-®3 "O KOHTpaKTHOH cucteme B chepe 3aKymnok TOBapoB, padoT,
yCIIyT AJisi 00ecrieueHus TOCYJapCTBEHHBIX U MYHHUIIUTIATBHBIX HYK'".

KpOMe TOTrO0, IMpHU OCYHICCTBJIICHHUU 3aKYIIOK CY6L€KTaMI/I Poccuiickoit CDe;[epauI/H/I JOJIDKHBI OLITh
YUYTCHBI:

- moso>keHust mocranosieHus [IpaBurensctBa Poccuiickoit @enepanun ot 03.12.2020 N 2013 "O
MHMHUMAJIBLHOH JI0JI€ 3aKYIIOK TOBAPOB POCCUNUCKOTO TPOUCXOKIEHHUS";

- moJyioxkeHust nocranosieHus [IpaBurensctBa Poccuiickoit @enepanun ot 03.12.2020 N 2014 "O
MUHHUMAaJILHON 00s3aTEIBHON J10JI€ 3aKYIOK POCCHHCKHUX TOBAapOB M €€ JIOCTH)KEHHH 3aKa3dyrmKom'
(Bmecte ¢ "[lomoxeHueM o TpeOOBaHMIX K cojepKaHUI0O U (popme oTdera 00 0OBEeMe 3aKyIOK
POCCUICKHX TOBapoOB, B TOM YMCJIE TOBApOB, MOCTABISEMBIX IIPH BHIIOJHEHUH 3aKyNaeMbIX paldoT,
OKa3aHUM 3aKylaeMbIX YCIIYT, OCYIIECTBICHHBIX B IEJIAX JOCTH)KEHUS 3aKa3YMKOM MHUHUMAJIbHON
00s3aTEIbHON JIOJIM 3aKYMOK, O TpeOOBaHUAX K COJACPKAHUIO OOOCHOBAHMSI HEBO3MOXKHOCTH
JOCTH)KEHHUS 3aKa3YMKOM MUHUMAIBHOW 00S3aTENIbHON 0 3aKYMOK POCCHMCKHUX TOBAapOB (B TOM
qyciie TOBapoOB, IMOCTABJISEMbIX IPU BBINOJIHEHUU 3aKylaeMbIX paldOT, OKa3aHUM 3aKyNaeMbIX
YCIIyT) OTJIENbHBIX BHJIOB, MPU OCYIIECTBICHMM 3aKYINOK KOTOPBIX YCTAHOBJIEHBI OIPaHUYEHUS
JIONyCKa TOBApoOB, MPOMUCXOJAIIMX M3 HMHOCTPAHHBIX TOCYAapCTB, O IMOPSAJAKE MOJATOTOBKH U
pa3MelnieHuss B eIMHOM HH(OPMAMOHHOM cuctemMe B cdepe 3aKylnoK TakuX OTdyeTa u
o6ocHoBanus", "llonokeHHEM O TOpPSAKE, KPUTEPHUSIX M TOCIEIACTBUU TPOBEACHHUS OICHKU
BBIMOJIHEHUS 3aKa3YMKOM OOS3aHHOCTHU JOCTH)KEHUS MUHUMAIBHOM 00s3aTeIbHON J0JIM 3aKYIOK
POCCUICKUX TOBApOB (B TOM YHCII€ TOBAPOB, MOCTABIIIEMBIX IPHU BBHIIOJHEHUH 3aKylaeMbIX paldoT,
OKa3aHUM 3aKyMaeMbIX YCIYr) OTHAEIbHBIX BHJIOB, IPH OCYIIECTBIEHUU 3aKYINOK KOTOPBIX
YCTaHOBJIEHbI OIpaHUYEHUS J0IyCKa TOBAPOB, MPOUCXOASIINX U3 HHOCTPAHHBIX FOCy1apcTB").

Ilpunooswcenue N 1

K Memoouueckum pexomenoayusim

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 11O
CO3JAHUIO U ®DYHKIIMOHUPOBAHHIO B



OBIIEOBPA30OBATEJBHBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJIBCKOM MECTHOCTHU N
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOTUYECKOHN

HAINPABJEHHOCTEM "TOYUKA POCTA"

HaunmenoBanue OTBeTCTBEHHBIN Pesynbrar Cpok
MEPONPHUSATHUS
Y TBEpKI€HbI: PernonanbHbIit PacniopsiautenbHbiil [He To31HEE 31
- TOJDKHOCTHOE JIMLIO B [KOOPIUHATOP QKT PErMOHAIBHOTO [THBaps X <2> roja
cocTaBe oprasa
[PETHMOHAJIBHOTO MCTIOJTHUTEIbHON
BEIOMCTBEHHOTO BJIACTH,
[IPOEKTHOTO oduca, OCYIIECTBIISIFOILETO
OTBETCTBEHHOE 32 rOCy1apCTBEHHOE
CO3/1aHue U yIpaBJeHHe B cepe
(YyHKITMOHUPOBAHUE oOpa3oBaHus (anee
eHTpoB "Touka -
pocra"; [pactopsIuTENbHBIN
- IOKa3aTeNn axT POVB)
NIesITETbHOCTHU IICHTPOB
"Touka pocta";
- TunoBoe Ilonoxenne
0 eI TeTbHOCTH
[{enTpoB "Touka
[pocta" Ha TEPPUTOPUU
cyobekTa Poccuiickoii
Denepanuu
- IEpEUYCHb
0011e00pa3oBaTEIbHBIX
OpTraHu3aIni,
[PacroI0XKEeHHbIX B
CEJIbCKOM MECTHOCTH U
MaJibIX ropojax, Ha
0a3e KOTOPhIX
[IAHUPYETCS CO3/IaHue
[{enTpos "Touka
ocra'.
CdopmupoBan u PernonanbHbIi [Tucemo CoracHo
COIJIacOBaH KOOpAMHATOD, (benepabHOTO OTJCIILHOMY
MHpacTpyKTYpHBI  ((heaepanbHbIi oriepaTopa u rpaduky
ITUCT oriepaTop pactiops IMTENIbHBIH
akT POVB
OObsIBICHBI 3aKYNIKK  |PerMoHaIbHBIN M3Bemienus o He no3aHee 1 anpens




TOBapOB, pabOT, yCIyT [KOOPAMHATOP [IPOBEJICHUN X rona
151 co3nanust LleHnTpoB BaKyIOK
"Touka pocra"

4. CdhopmupoBaHbl PernonanbHbIi PacniopsiauTenbHblil [He no3aHee 1 anpens
[IPOEKTHI 30HUPOBAHUSA [KOOPIUHATOD akT POVIB X romga
[{enTpoB "Touxka

ocra"

5. [IpoBeieH MOHUTOPUHT|[PEernOHaNbHBIN [To popme, 25 aBrycra X roja,
paboT MO MPUBEICHUIO [KOOPAHMHATOP OIpeneIsIEMOi manee exeroIHo
romanok Lientpos MUHITPOCBEILIEHUS
"Touka pocta" B Poccun i
COOTBETCTBUE C DenepanbHbIM
METOAMYECKUMU OIepaToOpoOM
[PEKOMEHJaIUsIMU
MuHIIpOCBEILIEHUS
Poccun

6. Hauano paGoTsl PernonanbHbIi Mudopmarmonnoe |1 centsaopst X rona
[{enTpos "Touka KOOPAMHATOP ocselenrue B CMU

ocra"

7. ExekBapTanbHBIN PernoHanbHBIN OTtyer 1 oxTs16ps X rona,
MOHUTOPUHT KOOPJIMHATOP DenepanbHOMY manee -
BBITIOJTHEHUS orepaTopy 1o €KEKBAPTAIbHO B
[oKas3aTesield Co3JaHus MTOTraM TEYEHHUE 2-X JIeT
1 (QYHKIIMOHUPOBAHUS MOHUTOPUHTA
eaTpoB "Touka

ocra"

<2> X - roj noxy4eHus CyOCuInu.

Ipunoocenue N 2

K Memoouueckum pekomernoayusm

MUHUMAJIBHBIE HHJINKATOPHI U IOKA3ATEJIN
PEAJINZAIIMU MEPOIIPUSITHUH 11O CO3JAHUIO 1
®YHKIIMOHUPOBAHHIO B
OBIIEOBPA30OBATEJ/bBHBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJIBCKOW MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOU
HATIPABJIEHHOCTEH "TOYKA POCTA"



OCBaMBAIOIIUX J[BA U
0osee yueOHbIX
MpeaMeTa U3 Yuciia
MpeIMETHBIX OOIacTen
"EcTecTBEeHHO-Hay4YHbIE
MpeaMeThl'”,
"EcTecTBeHHBIE HAyKH'",
"MaremaTtuka u
mHpopmaTHka",
"O011ecTBO3HAHHE U
ecTecTBO3HaHuE",
"TexHomorus" u (1n)
KYpCbl BHEYPOUHOU
NesITeTbHOCTH
OOIIENHTEIIIEKTYaTbHOM
HAIIPaBJICHHOCTH C
MCIIOJIb30BAaHUEM
CpencTB 0Oy4eHHS 1
BocniuTanus LlenTpa
"Touka pocra" <3>

HaumenoBanue MunumanbHOe MunumaibHOe Meroauka pacuera
UHAMKATOpa 3HAuUEHHE B FOJ A1 | 3HAYCHHE B IO JUIsS MUHUMAJILHOTO
(mokazaress) 0011e00pa30BaTEIbHBIX| MaJOKOMIUIEKTHBIX |[TOKA3aTels B IIEJIOM T10

opraHu3zainuii, He  |oO1ieo0pa3oBaTebHBIX| CyOBeKTy Poccuiickoit
SIBJISIFOLIIAX CSI opranuzanui ®denepaliuu, B roj
MaJIOKOMIUIEKTHBIMH
ucieHHOCTh 300 100 CymMa 3HaueHU
00 yJaroIIIXCs (B ron oTkphiThs - 150)|(B rox oTkpeITHs - 50) |[MOKa3aTens Mo Bcem
00111600pa30BaTENHLHOM 0011e00pa3oBaTEIbHBIM
OpraHU3aIlNH, OpraHu3anusM, Ha 0aze

KOTOPBIX CO3JAI0TCA
neHTpsl "Touka pocra"

TEXHUYECKOU U
€CTECTBEHHO-HAyYHOU
HAIIPAaBICHHOCTH C
MICIIOJIb30BaHUEM
CpeACTB 00y4eHUs U
BocnuTaHus L{enTpa
"Touka pocra" <4>
(denoBek)

(uenoBeK)

ucieHHOCTh 60 30 CymMma 3HaueHU

00 yJaroIINXCs (B rox oTkpbiThs - 30) |(B roJ OTKpBITHSA - 15) |[MOKa3arTens mo Bcem
00111600pa30BaTENBLHOM 0011e00pa3oBaTEIbHBIM
OpraHU3aIlnu, OpraHu3anusM, Ha 0aze
OCBaMBAIOLIUX KOTOPBIX CO3Jar0TCs
TONIOJIHUTEIIBHBIE neHTpsl "Touka pocra"
001Ieo0pa3oBaTeIbHbIC

MPOrPaMMBI

100

/o5 megarorndyeckux

100

100




pabOTHUKOB IIEHTpa
"Touka pocra",
MpoIemx o0y4eHne
[0 IporpaMMam U3
peecTpa mporpamm
[TOBBIIICHHS
KBaTH(UKAITHN
(henepaaTbHOTO
oreparopa <5> (%)

<3> Hcnonp30BaHUE CPEACTB 00OPYI0BaHUS, OOYUCHUS U BOCITUTAHHS BO3MOXHO Ha BCEX YPOBHSX
o0miero oOpa3oBaHus U 1eIecO00pa3HO IS peaTu3aliil yPOUHOU M BHEYPOUHOU NIEATEIILHOCTH T10
mporpaMmMaM €CTeCTBEHHO-HAyYHOW M TEXHOJIOTMYECKOW HarpaBiieHHOcTed. Pacuer mokaszatens
peIycMaTpuBaeT  CyMMHPOBAaHHE  YHUCICHHOCTH  OOydarommuxcs  00meo0pa3oBaTenbHON
OpraHU3allNH, KOKIBIH 3 KOTOPBIX 33/ICHCTBOBAH B OCBOCHHH HE MEHEE JBYX MPEIMETOB, KYpCOB,
JUCHHIUIMH (MOJyJIeH) €CTeCTBEHHO-HAYYHOW W TEXHOJIOTMUYECKOW HANpaBICHHOCTEH B paMKax
peanu3aluu OCHOBHBIX O0IIe00pa30BaTEeNbHBIX MPOTPaMM. YUHTHIBAIOTCS Y4€OHBIC MPEAMETHI U3
yuciia TpeaMeTHhIX obOmacreir  "Marematnka u  uHpopMmatuka', "OOmecTBO3HaHHWE U
ecrectBo3HaHue", "Texnonorusa", "EcrecrBeHHO-HayuHble npeameTsl”, "EcrecTBeHHble Hayku'" u
(uM) Kypchl BHEYPOUHOU AESTEIbHOCTH, pealu3yeMble C HCIOJIb30BAHUEM CpEACTB OOydeHUs U
Bocniutanusi LlentpoB "Touka pocra". B ciydae, ecaum B oOmieoOpa3zoBaTebHOM OpraHHU3aIliy,
o0111ass YMCIEHHOCTh 00YYaIOIIMXCsS MEHbIIIE YKa3aHHOTO 3HAYEHHs], 3HAUEHUE M10Ka3aTeNsl JOHKHO
cocTaBiATh He MeHee 80% oT 0011ell YMCIIEHHOCTH 00yYaromuXcsl.

<4> B ciyuae, eciau B 0011€00pa30BaTeIbHON OpraHu3aIiy, 00Ias YHCICHHOCTh 00YYaroInuXCst
MEHbIIIE 3HAYEeHUs, YKa3aHHOro B IOKa3areie |, 3HayeHHe MoKa3aTelss JOJDKHO COCTaBJIATh HE
meHee 20% ot  oOmed  4yMciIeHHOCTH  oOydwaromuxcs.  Jlig  MaJOKOMIUIEKTHBIX
o011e00pa3oBaTeNbHBIX OpPraHU3alUi JIOMYCKAeTCs OTCYTCTBHE JIMIIEH3MM Ha JIOMOJIHHUTEIbHOE
00pa30BaHUE U pealn3yeMbIX IPOTrPaMM JONOJHUTEILHOT0 00pa3oBaHMsL.

<5> B coorBeTcTBUM C NYHKTOM 2 yactu 5 cratbu 47 denepanvHoro 3akona ot 29.12.2012 N
273-®3 "O6 o6OpazoBanun B Poccuiickoii ®exepanuu"  TOBBIIICHUE  KBaTU(UKAITH
MearorH4eckuX pabOTHUKOB OCYIIECTBISIETCS HE peXe OJHOTo pa3a B TpH roja. IlosbliieHue
KBUTM(UKALMU TIeIarOTHYecKoro padoTHUka 1nenTpa "Todka pocra" 3aCUUTHIBACTCS MPU HATUYUH
JecTByIONIero (C AaThl MPOXOXKISHHS MpOoUUIo He Oosiee 3 JIET) yAOCTOBEPEHUS O IOBBIIICHUU
KBUTM(UKAUKA IO MPOrpaMmaM, COOTBETCTBYIOIIMM HarpaBieHHocTsaM [lentpa "Touka pocra",
WIM TPOXOXKACHUUM OOydeHHus Mo Mporpammam ¢eaepalbHOro omneparopa. Takke yduThIBaeTCs
HaIMYUE Yy TEeNaroruuyeckux pabOOTHUKOB YJOCTOBEPEHUH O NOBBIMIEHUH KBaTU(PUKALUU T10
nporpammam  u3 degepanbHOro peectpa 00pa30BaTENbHBIX IMPOTPaMM  JIOTOJTHUTEIBHOTO
podecCHOHANIBHOTO 00pa30BaHMUS.

Tlpunoscenue N 3

K Memoouueckum pexomenoayusim

INEPEYEHDb OBIIEOBPA3OBATEJIbHBIX
OPI'AHU3BAILINU, HA BA3E KOTOPBIX IINTAHUPYETCHA
CO3JAHUE U PYHKIHUOHHUPOBAHUE HEHTPOB



OBPA3OBAHUS ECTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOUW HAITPABJIEHHOCTEM "TOUKA
POCTA"B __ T'OJAY B PAMKAX ®EJIEPAJIBHOI'O
IMPOEKTA "COBPEMEHHASI IIIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPABOBAHHE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOH ®EJIEPAIINN)

N | Haumenosanue HaumenoBanue IOpuaunueckuii anpec |UYuciaeHHocTs | ManokoMITIEKTHAS
I1/TiMy HUITUTTIATbHOT 00 O11Ie00pa3zoBaTenbHOM001Ie00pazoBaTebHOM0O0 ydaronuxcs| (1a/HeT, KOJTMIEeCTBO
o0pa3oBaHHus |OpraHu3aluy, Ha 6a3e| opraHuzanuu (o KJIaCCOB-KOMIUIEKTOR)
KOTOPOH TUTAHUPYETCS yCTaBy)
coznianue Llentpa
"Touka pocra"
Ipunoocenue N 4

K Memoouueckum pexomenoayusim

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOMW U TEXHOJIOTHYECKOU
HATIPABJIEHHOCTEM "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA30BATEJIBHOUN
OPI'AHU3AIIUN>

1. O01mue moJI0KeHus

1.1. Ilentp oOpa3oBaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTHMYECKOH HampaBieHHocted "Touka
pocra" Ha Oaze <HamMMeHOBaHHE 00IIE00pa30BaTENbHON opranuszanuu> (nanee - LlenTp) co3man ¢
LENbI0 Pa3BUTUSL Y OOYYAIOIIMUXCSl €CTECTBEHHO-HAYYHOH, MaTeMaTHYeCKOW, MH(POPMAIMOHHOU
rpaMOTHOCTH, (OPMUPOBAHUS KPHUTHUYECKOTO M KPEATHMBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKON HANPaBIEHHOCTEM.

1.2. lleHTp He sABISIETCSl IOPUIUYECKUM JIMLIOM M JIEUCTBYET JIsl JIOCTUKEHHUSI YCTaBHBIX IIeJier
<HaMMEHOBaHHE 00111e00pa30BaTEILHON OpraHu3anur™> (Jajnee - YUpeKJIeHue), a TaKkKe B LETIX
BBIMOJHEHUS 3a/7a4 W JOCTH)KGHUS IIOKa3aTeled M pe3ysibTaTOB HAIMOHAIBHOTO IPOEKTa
"OGpa3oBanue".

1.3. B cBoeili gestenvHocTH LleHTp pykoBoactByercs denepaibHbIM 3aKkoHOM Poccuiickoii




®enepanun ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit denepanun", ,
JPYrUMU HOPMaTHUBHBIMH JOKyMeHTamMu MuHucrepcTBa npocsemienus Poccuiickoit denepanum,
MHBIMM HOPMAaTHBHBIMU MpaBOBbIMH akTamMu Poccuiickoit ®exnepauuu, nporpaMMon pa3BHTHS
<HauMEHOBaHHE 00IIe00pa30BaTeILHON OpPTraHMU3alUK>, IUIAaHAMH pPAa0OTHI, YTBEPKICHHBIMU
yupeauteneM u HacTosmuM [lonoxenuem.

1.4. LleHTp B cBOEH ACATEIBHOCTH MOIYMHSACTCS PYKOBOIUTENIO YUPEXKICHUS (AUPEKTOPY).

2. Hean, 3axaun, pynkuuu aesareabHoctu lenTpa

2.1. OcHOBHOW 1eNbIO0 JEATeNbHOCTH lleHTpa sBISETCS COBEPIICHCTBOBAHHE YCIOBHM st
MOBBIIIEHUS KadecTBa OOpa30BaHUS, PACHIMPEHHUS BO3MOXKHOCTEH OOYyYaroIMXCsl B OCBOECHUU
y4eOHBIX TPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOH HaIpaBlIeHHOCTEH, MpOorpaMm
JIOTIOJTHUTEJIBHOTO 00pa30BaHus €CTECTBEHHO-HAYYHOM W TEXHUYECKON HANpaBIEHHOCTEH, a TaKkxke
JUTSL TIPAaKTUYECKON OTpabOTKK yuyeOHOro MaTepuaia mo yueOHsiM npenmeram "dusuka", "Xumus",
"buonorus".

2.2. 3agauamu LlenTpa sBISIIOTCS:

2.2.1. peanuzaiusi OCHOBHBIX 00I11€00pa30BaTENBHBIX MPOTPaMM 10 Y4YeOHBIM MpEAMETaM
€CTECTBEHHO-HAYUYHOW M TEXHOJIOTUYECKOW HAMNpaBJICHHOCTEH, B TOM YHCIIE B paMKaX BHEYPOUHOMU
JeSITETLHOCTH 00YyYaroIuXCs;

2.2.2. pa3pa60TKa U peam3anus Ppa3HOYPOBHCBBIX JOIOJHUTCIbHBIX O6IJ_I€O6paBOBaT€J'IBHBIX
nporpamm GCTGCTBGHHO-Hay‘IHOfI U TeXHUUYECKOU HaHpaBHCHHOCTeﬁ, a TAK)KC HMHBIX IIpOrpamMm, B
TOM 4HUCJIC B KaHI/IKYHﬂpHBIfI Inepuona;

2.2.3. BOBJIeUEHHE 06yqa10m1/1xc5[ Hn neJarorut4cCKux pa6OTHI/IKOB B IPOCKTHYIO ACATCIIbHOCTD,

2.2.4. opraHuzanus BHEYUYE€OHOW JIE€ATETLHOCTHM B KAaHUKYJSIPHBIM TIEPHOJ, pa3paboTka |
peanuzanus COOTBETCTBYIOIIMX OOpa3oBaTeldbHBIX NpPOrpamMM, B TOM YHCIE JJs Jlarepeu,
OpPraHHU30BaHHBIX 00Pa30BaTEIbHBIMHM OpPraHU3alMsIMU B KAHUKYJISIPHBIN [TEpHO;

2.2.5. moBbIIeHHE TPODHECCHOHATBHOTO MacTepCcTBa Ienarorudeckux padotHukoB lleHTpa,
peanu3yIonMX OCHOBHBIE U JIOTIOJHUTEIbHbBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

2.3. LleHTp 1St JOCTUKEHUS 1IEJIM U BBITIOJHEHUS 33]1a4 BIPAaBe B3aUMOECICTBOBATH C:
- pa3nuuHBIMU 00pa30BaTEIbHBIMU OPTaHU3ALUSIMU B OPME CETEBOTO B3aUMO/ICHCTBUS;
- ¢ UHBIMHU 00Pa30BaTEIbLHBIMU OPraHU3AIUSIMU, HA 0a3e KOTOPBIX co3/anbl eHTphI "Touka pocra";

- C (beﬂepaJ'IBHBIM OIeparopoM, OCYHICCTBIIAIOIIUNM (bYHKL[I/II/I 10 I/IH(bOpMaI_II/IOHHOMy,
METOANYCCKOMY U OPTaHU3aAIUOHHO-TCXHUYCCKOMY COIMPOBOKACHHNIO MepOHpI/IHTI/Iﬁ 10 CO34aHHUIO 1N
q)YHKLII/IOHI/IpOBaHI/IIO LHCHTPOB "Touka pOCTa", B TOM 4YHCJIC 110 BOIPOCaM MOBBIIICHUS
KBaJ'II/I(bI/IKaLII/II/I neaarort4cCKux pa6OTHI/IKOB;

- O6yanOH_II/IMI/IC5[ U pOAUTCIIAMU (SaKOHHBIMI/I Hpe,I[CTaBI/ITeJ'ISIMI/I) O6y‘-IaIOIJ_[I/IXC$I, B TOM YHCJIC C
MNPUMCHCHHUEM NUCTAHIIUOHHBIX 06p330BaT€J'IBHBIX TEXHOJOTUH.

3. Ilopsanok ynpasJjienus Lentpom "Touka pocra'

3.1. P}’KOBOI[I/ITGJ'IB y‘lpe)KI[GHI/IH n3aacT JIOKAIbHBIN HOpMaTI/IBHBIfI aKT O Ha3Ha4YCHHU



PYKOBOAUTCIIA HCHTpa (KypaTopa, OTBCTCTBCHHOI'O 34 q)YHKL[I/IOHI/IPOBaHI/Ie nu paSBI/ITI/Ie), a TaKXKC O
CO31aHHUHU L[eHTpa " YTBCPIKICHUHU ITonoxxenue o ACATCIbHOCTH L[eHTpa.

3.2. PykoBomutenem lleHTpa MoOkeT OBITh Ha3Ha4Ye€H COTPYAHUK YUPEKICHUS W3 YHUCITA
PYKOBOSIIMX U MEIarorn4eckux paboOTHUKOB.

3.3. PykoBonurens Llentpa obs3aH:
3.3.1. ocyuiecTBIATh ONEpaTUBHOE PYKOBOICTBO LleHTpoM;

3.3.2. npexacrapisaTh uHTEpechl LleHTpa Mo JAOBEPEHHOCTH B MYHMIIMIAIBHBIX, TOCYAapPCTBEHHBIX
OpraHax peruoHa, OpraHu3alusAx s peann3anuu nenei u 3anad Lentpa;

3.3.3. oTuuthiBaThes nepen PykoBoaurenem YupexkaeHus o pesyiabTarax padoTsl LleHTpa;

3.3.4. BBINONHATH WHBIE OOS3aHHOCTH, MPEIYCMOTPEHHBIE 3aKOHOJATEIBCTBOM, YCTAaBOM
YupexaeHus, JOJPKHOCTHOM MHCTPYKIHEN U HacTosIKUM [lonoxeHnem.

3.4. PykoBonurens Llentpa Brpase:

3.4.1. ocymecTBIATh PacCcTaHOBKY KanapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISIETCS
MPUKA30M PYKOBOJIUTENS YUPEKICHUS;

3.4.2. 0 COIIACOBAHUIO C PYKOBOAMUTENIEM Y UPEKICHUSI OpraHU30BbIBATh yU€OHO-BOCIIUTATEIHHBIN
nporecc B LleHTpe B cOOTBETCTBUU C LIETAMH U 3aaa4amu LleHTpa 1 oCcyIecTBIsATh KOHTPOJIb 32 €ro
peanuzanuei;

3.4.3. oCymIeCTBJIATh TMOATOTOBKY OOYy4YalOIMUXCS K YYacTHUI0O B KOHKypcaX, OJUMIIHAJaX,
KOH(EpEeHLUAX U UHBIX MEPOIPUATHUSIX MO IPoUIIIO HallpaBiieHui nestensHocTy Llentpa;

34.4. mo cCOrizacoBaHHIO C PYKOBOAUTCIIEM Y‘Ipe)KI[GHI/ISI OCYHICCTBJIATh OpraHrU3allui0 U
IIpOBCACHUC MepOHpI/IfITI/II\/’I 10 HpO(l)I/IJ'IIO HaHpaBJ'IeHI/Iﬁ ACATCIbHOCTHU L[eHTpa;

3.4.5. ocyuiecTBIsAITh MHBIE MpaBa, OTHOCAIIMECS K JesaTeNbHOCTH LleHTpa U He mpoTuBOpeyanue
HeNsiM W BHJAM JICATEIBHOCTH O00pa30BaTENbHOW OpraHW3alid, a TaKKe 3aKOHOAATEIbCTBY
Poccuiickoit denepanun.

Ilpunoorcenue N 5

K Memoouueckum pexomenoayusim

PEKOMEHJIAIIMU IO UCITIOJIB30OBAHUIO
CTAHIAPTHOI'O KOMIIJIEKTA OBOPYJIOBAHUSA
IIEHTPA "TOUKA POCTA" IIPU PEAJIN3ALIUU
ITPOI'PAMM ECTECTBEHHO-HAYYHOHN "
TEXHOJOTHTYECKOUW HAITIPABJIEHHOCTEHA

[lepedenp cranmapTHOTO KOMILIEKTa oOopyaoBaHus aisi ocHamieHusi llentpoB "Touka pocra
c(OpMHUPOBAH C YUETOM psiia MPUHLIUIIOB, B TOM YHCIIE:

[TpuHIMI TPEeMCTBEHHOCTH CUCTeM 00opyaoBanus. O0opyI0BaHME ISl IPOBEICHUST YIEHUIECKIX
MPAKTHYECKUX PA0OT sBISICTCS OOIMIMM JUIsl YPOBHEH OCHOBHOTO OOIIET0 M CPEAHEro 0OIIero



oOpa3oBaHus. B cucreme HarisiHbIX CpeACTB OOydYEHHUS M JAEMOHCTPAIHOHHOTO O0OpYIOBaHHS
uMeroTcss 0a30BbIE JIEMEHTHI, O0LIMe I OCHOBHOTO OOILIEro M CPeIHEro oouiero o0pa3oBaHMUS.
HudpoBas maboparopuss u 000pyJOBaHHWE OOINEro Ha3HAUYEHUS IIO3BOJIAIOT 00ecredrnBaTh
JeSITETFHOCTh OOYYarOIIMXCSl KaK B OCHOBHOW, TaKk M B CTapiIedl IIKOJIe, a B COBOKYITHOCTH C
IU(GPOBBIMH JIA0OpATOPHUSIMH 1O (pU3HKE, OMONOTHM M XUMHUHM - MPAKTUYECKYIO JIEATEIbHOCTh B
paMKax M3y4eHHs €CTECTBEHHO-HayuHBIX mpeaMeToB B 10 - 11 kimaccax Ha yriryOJIeHHOM ypOBHE.

[MpuHIn coyeTraHWsl KIACCHYECKUX U COBPEMEHHBIX CpEACTB M3MEpPeHHH U  CcIoco0oB
HKCIEPUMEHTAFHOTO HCCIIEIOBaHUs sBICHUA. B cocTaB 00OpyaoBaHHS BXOIAT KIACCHYECKHE
cpencTBa M3MepeHHs (HAaImpuUMep: IMHAMOMETPBI, CTPEIOYHBIE aMIIEPMETP M BOJBTMETP) H
nudposeie pubopsl (Hampumep: UdPOBBIE BEChl, CEKyHIOMep) U aaruyuku. CoONIOAeHHE 3TOTO
MIPUHITUIIA UMEET 0cO00€ 3HaYEHHUE ISl YPOBHSI OCHOBHOTO OOIIEro 00pa3oBaHMsl, TOCKOJBKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO cHoco0amMu u3MepeHus (U3MYecKux BEIUYUH, (OPMHUPYETCS
MOHMMAaHUE TPUHIUIIOB JICHCTBHUS aHAJOTOBBIX M3MEPHUTENBHBIX NPUOOPOB M 0OeCreYnBaeTCs
Mepexo/] K UCTIOIb30BAHUIO HHCTPYMEHTOB UG POBOIi 1abopaTopuu.

[IpyHIMI pUOpUTETA YUEHUYECKOTO HKCIIEPUMEHTA JUIsSl peanu3alii CUCTEMHO-AESTEIbHOCTHOTO
nonxoja. Peanuzammsi CUCTEMHO-IESATENIBHOCTHOIO I0/AX0Jla B OOYYEHHUU €CTECTBEHHO-HAYYHBIM
npeaMeTaMm Oasupyercss B IEPBYIO OdYepelb Ha BOBJIEUEHUH OOYYalOHIMXCS B IMPAKTHUECKYIO
JeSITETLHOCTD TI0 MPOBECHUIO HAOMIOICHNH 1 onbITOB. [103TOMY 3HaUMTENbHAS YacTh HAOIIOACHUN
W ONBITOB, KOTOpPBIE B TPAJAULUOHHON METOJUKE NPEAJIaraiuch Kak JAEMOHCTPalMOHHBIE,
MIEPEHECEHBI B pa3psij yueHH4YecKux padboT. ClieayeT OTMETUTh, YTO B HACTOSIIEE BpEeMs U3yUCHHUE
¢u3MKH, XUMUU W OWOJIOTMM B OCHOBHOW INKOJE€ M HAa 0a30BOM YPOBHE CTapIled IIKOJIbI
OPHEHTUPYETCSI HA OCBOCHHE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KOTOPOE HAET Yepe3 pa3BUTHE
CHOCOOHOCTEH y4YaluXcsl aHATM3UPOBATh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0 MH(POPMAIHMIO U
WCIOJB30BaTh MOJMYUYSHHBIE 3HAHUS JUISI OOBSICHEHUS SIBIICHUI W MPOIECCOB OKPYIXKAIOIIETO MHPA;
MOHMMATh OCOOCHHOCTH WCIOJb30BAHUS METOJOB €CTECTBO3HAHMUS Ui TOJYYEHHsS HAayYHBIX
JAHHBIX; MPOSBISITE CAMOCTOATENIBHOCTh CYXIACHUN M MTOHUMATh POJIb HAYKH M TEXHOJIOTHYECKUX
WHHOBAIIMK B Pa3BUTHU OOIIECTBA; OCO3HABATh BAXKHOCTHh HAYYHBIX HMCCICIOBAHHA U UX CBS3b C
HalllUM MaTepHaJIbHbIM OKPY)KEHHEM U COCTOSIHUEM OKpYy»Karomei cpeasl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 TPaMOTHOCTh MPEINOJAracT akUeHT Ha METONOJOTHI0 HAYKH M HaNpSIMYIO
CBSI3aHO KakK C OOIIMM YHCIOM YYEHHUYECKHUX ONBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK H
HANpaBIECHHOCTBI0O HMX Ha (OPMHpPOBAHHME CAMOCTOSITEIILHOCTH JICUCTBUU TMpH NPOBEACHUU
HaOJIO/ICHUIA, U3MEPEHUN U HCCIICIOBAaHHM.

Hcnonbp3oBanue CpencTB HATMIAIHOCTH H  y4eOHOro oOopyaoBaHHsT B ydyeOHOM Mpoliecce
HaIpaBJIEHO Ha BBHIMOJHEHHS CIEAYOMHX (QYHKIMA: oOecrednBaioT Ooyiee MONHYI U TOYHYIO
nHpopmanuio 00 M3yyaeMOM SIBJIEHUW WMIU OOBEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO
KagecTBa OOydYeHHs; TIOMOTal0T B MaKCHMalbHOW Mepe pa3BUTh I103HABATEIbHBIE HHTEPECHI
yYaIIuXCs; MOBBIMIAIOT YPOBEHb HATISTHOCTH W JIOCTYITHOCTH OOYYEHHS; YBEJIWYHBAIOT 00BEM
CaMOCTOATEIBHON Pa0OThI YHalINXCsl HA YPOKE U BHEYPOUHOU JIEATEILHOCTH; CO3AAI0T YCIIOBUS JIJIst
OpraHM3alU NMPAKTUKO-OPHEHTUPOBAHHOM MPOEKTHOW U MCCIIEAOBATEIBCKON JEATEIBHOCTH; JTAIOT
BO3MOXKHOCTh JIOCTYIIHEE M TIIyO)KE PacCKpBITh COACpkKaHHME YYEOHOTrO Marepuala, CIoCOOCTBYIOT
(OPMUPOBAHUIO Y YUAIIMXCS TOJIOKUTEITLHBIX MOTHBOB OOYUYCHHUS.

Baxneiimeit wacteio ocHamienusi llentpa "Touka pocrta" sBnsercs uudposas maboparopus,
MEePEUYCHb JATYMKOB KOTOPOH TMO3BOJISET MCIIONB30BATh ATy JTAOOPATOPHUIO MPH M3yUYEeHUH (PUUKH,
XUMHH U Ouosioruu. BBesieHne B MIKOJIBHBIA IKCIEPUMEHT HU(POBBIX JATYUKOB JJISI PErHCTPAIAN
Pa3IMYHBIX BEJIMYUH U BO3MOXKHOCTH HCIOJB30BaTh KOMIBIOTEpP (CMAapT(HOH WM TUIAHIIET) AJIS
pacueToB M o(opmIIeHHS PE3yIbTATOB OMBITOB, MO3BOJISIET MEPEHTH HAa HOBBIA KaueCTBEHHBIN
YPOBEHb MPOBEACHUS H3MEPEHHM, YNPOCTHUB MPOLECC H3MEPEHHH W TMOBBICUB HX TOYHOCTb.



IlosiBneHue I_II/Iq)pOBBIX TEXHOJIOTUM B J'Ia60paTOpHBIX pa60Tax IMMOBBITACT HX AKTYAJIbHOCTH H
MMPUBJICKATCIIBHOCTh B CO3HAHUU COBPEMCHHOI'O HIKOJIbHHKA, YCHJIIMBACT HAITIIAHOCTb KaK B XOIE€
OIIBITOB, TaK U IIpH O6pa6OTK€ PE3yJIbTAaTOB C HCIIOJb30BAHHUEM IPOTPAMMHBIX CpPCIACTB. I[J'ISI
OKCIICPUMCHTOB 110 OMOJOTMH M XMMHH 3TO SBIISIETCA 3HAYMMBIM nepexoaomM OT KAaUCCTBCHHBIX
Ha6J'IIOI[€HI/II71 " OIIBITOB K KOJIMYCCTBCHHBIM 3KCIICPUMCHTAM.

Hcnonp3zoBanne uuppoBoil 1abopaTopur CYIIECTBEHHO M3MEHSET MOJIXOAbl K IPOBEACHUIO U
JEMOHCTPALMOHHBIX, U YYEHHYECKHUX OIBITOB:

Hcnonp3oBanne uUQPOBBIX [TAaTUMKOB B KauyeCTBE HM3MEPUTENbHBIX HMHCTPYMEHTOB H3MEHSET
MOJIXO/IbI K MTPOBEICHUIO MPSIMBIX U3MEpPEHUH (PU3HMUECKUX BETUUHH.

TpaguLIMOHHO B KayecTBE CPEACTB H3MEPEHHS HCIOJIb30BAIUCH MPOCTEHIINE WHCTPYMEHTHI
(ppluaXHBIE BECHI U PAa3HOBECHI, MEH3ypKa, JUHAMOMETP, TEPMOMETP) U CTPEIOYHBIE MPUOOPHI
(aMIiepMeTp u BOJIBTMETD).

Hcnonb3oBanue I.IH(l)pOBBIX AaTYUKOB ITO3BOJISICT HAa COBCPHICHHO APYIrOM Ka4YC€CTBCHHOM YPOBHC
OpOU3BOJUTL H3MCPCHHUA BpPEMCHHU, PACCTOSAHUA, HMCTb BO3MOXHOCTb PCruCTpupoBaTh H
Ha6J'IIOI[aTB HN3MCHCHHEC BO BpPECMCHHU TAKHUX BCIIMYUH KaK TEMIIEpATypa, JICKTPUICCKOC HAIIPS?KCHUC,
CHJIa TOKa " T.HO.

OTH BO3MOXHOCTH TO3BOJISIFOT, HAIPUMEpP, HA YPOKax (PU3UKHU C BBICOKOM TOYHOCTHIO M3MEPHUTH
MIHOBEHHYIO CKOPOCTb Tela, ABMXKYIIEroCs HEpaBHOMEPHO, HaOJII0JaTh B JIMHAMHUKE IPOLECC
2JIEKTPOMAarHUTHOM MHAYKIMM, BOSHUKHOBEHUE U M3MEHEHUE MHAYKIIMOHHOIO TOKAa, MCCIEN0BaTh
U3MEHEHHUE TEMIIEPATYPBI C TEUEHUEM BPEMEHH B IPOLIECCE YCTAHOBJICHMSI TEINIOBOTO PABHOBECHS U
T.J.

Ha ypokax OwWOIIOTMM TOSBISETCS BO3MOXHOCTh TOJYYUTh KOJMYECTBEHHBIC IaHHBIC TIpU
MIPOBEJICHUH OIBITOB, HAIIPUMEP: MPHU OINpeAeIeHUH (PAKTOPOB, BIMSIOMIKUX Ha CKOPOCTH Ipoliecca
¢doTocuHTE3a, NPU H3YYEHUU [bIXaHUs KOpHEH W JIUCThEB, IPU HUCCIEIOBAHUU YCIIOBUI
[IPOpacTaHusl CEMSH U T.[I.

Ha ypokax XuMHM Ha KOJMYECTBEHHBIH YpOBEHb NEPEXOIAT MPAKTUYECKHE PAaOOThI 110 U3YyUEHUIO
Ipoliecca JIEeKTPOoJIN3a, UCCIEI0OBAaHUE IK30TEPMUUYECKUX U SHIOTEPMUUYECKUX PEAKLIUN, TEIJIOBOTO
s dexra ropeHuss TormmmBa W T.A. C UCHOIB30BAaHMEM TPAAMIIMOHHBIX '"aHAJIOTOBBIX" CPEICTB
noOOHbIE M3MEpPEHUs] BBIMOJIHUTH HEBO3MOXKHO. OJHaKo, MpH Mepexone Ha HUPPOBYIO
1ab0paTopui0 B TEMAaTHYECKOM IUIAHUPOBAHUM HEOOXOAMMO MPEIyCMOTPETh JOMOIHUTEIHLHOE
Bpems st oOydeHus: paboTe ¢ JaTuMKaMu, BKIIIOYasi COOPKY SKCIIEPHUMEHTAIbHONW YCTaHOBKU C
JaTYUKAMU, CHATHE MOKa3aHUM C 3KpaHa KOMIIbIOTEPA, OMPEEICHHE MOTPEITHOCTEN N3MEPEHUN.

st paboThl ¢ MUGPOBEIMHA JaTYUKaMHU HCIIONB3YETCs CIeUaIbHOE MPOrpaMMHOE obecredeHue,
YCTaHOBJICHHOE Ha KOMIbIOTEep. il KOMMyHHMKAanuu HU(POBBIX JATYMKOB, 3AMHCH M XPAHECHUS
nH(pOpMaIUK, TTOTyYEHHON C UX MOMOIIbI0, U(POoBas 1a00paTOPHS UCIIONIB3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOUMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00ECIICYCHHEM.

Hcnonp3oBaHne KOMIBIOTEPHOH (HDOPMBI PETUCTpPAIMHM TOJYYEHHBIX 3HAYCHHH W IMOCTPOCHUS
rpa@ukoB W3MEHSET TOAXO0Abl K O(OpMIICHHIO JTa0OPAaTOPHBIX M TPAKTUYECKUX pabdoT
00yJarOIIMMHUCS.

JlaHHbIe, TIOJTYYSHHBIE MTPU TTOMOIIU HHU(POBBIX JATIYNKOB, BHOCITCS B AJIEKTPOHHBIE TaOIHIIBI, YTO
MO3BOJISIET CTPOUTH TpadUKU 3aBUCUMOCTEH HCCIEeIyeMbIX BEJIMYMH Ha dKpaHe KommbroTepa. Ha
OCHOBAHHMH 3THUX TpadUKOB JeNaTh BBIBOJBI O XapaKTepPe 3aBUCUMOCTU BEIUYHMH OT BPEMEHU WIIU
Ipyrux mapameTpoB. Ha  yrimyOrmeHHOM — ypoBHE —1enecoo0pa3Ho  o0ydaTh  IPOBOIHTH



AIIIPpOKCUMAILIUIO BBI6paHHBIX TOYEK UTOIrOBOM Fpa(i)HHCCKOfI 3aBUCHUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH TMO3BOJISIFOT aBTOMATH3UPOBATh PYTHHHBIE MPOIEIYPHI 3alOTHEHUS
TaONHI], BBIIOJIHEHHE OJHOTUITHBIX pacdeToB, mocTpoeHus rpaduxoB. Iludposas doroxamepa
no3BojsieT cdororpadupoBaTh COOPaHHYIO OKCIEPUMEHTAIBHYIO YCTAHOBKY U MPHUKPEIHUTH
dboTorpaduio B 3NEKTPOHHBIN 0T4eT. TakuM 00pa3zoMm, OCYIIECTBISETCS MEepexo]l K OPOpMIICHUIO
AIIEKTPOHHOTO OTYETa O MPOJICIIaHHOM 3KCIIEPUMEHTE, POSKTHON HITH UCCIIEI0BATEIbCKOM pabdorTe.

B03MOXXHOCTH MCTIOIB30BaHMS BUICOHAOIOICHHS 32 TIPOIIECCOM BBITIOJTHEHUS MPAKTHUECKUX paboOT
00yJarOIIMMHKCS U3MEHSET MOIXO0/IbI K OIICHUBAHUIO PaboT.

DJEKTPOHHBIA OTYET O TMPOJCIAHHOW NPAKTHUYECKOW paboTe MOXKET COMpPOBOXKIATHCS
NpHUKpPEIUIeHHON  (oTorpadueli, KoTopas TMO3BOJISIET OIEHUBATh NPABUIBHOCTh COOpaHHOU
OKCINEPUMEHTAIBHON  yCTAHOBKH, 00Jiee TIIOJHO ONpEeAeNsATh TMOJHOTY U  MNPaBHIBHOCTH
MPOJIETaHHOT O HCCIEeI0BaHMUS, aHaJIU3UPOBaTh JIOCTOBEPHOCTD MPEACTABICHHBIX
AKCIIEPUMEHTAIbHBIX JaHHbIX. [IpM  OJHOBPEMEHHOM BBIOJIHEHHMH pa3HbIMU TpynnamMu
00y4aronIMxcsi pa3HbIX HCCIIEIOBATEIBCKUX pabOT Ienecoo0pa3HO HCIOJIb30BaTh BUICO3AIUCH
BCcero xoja pabor. B 3TOoM ciydae OLEHUBATHCS MOTYT HE TOJIBKO IPEIMETHBIC PE3yJbTaThl,
CBSI3aHHBIE C MTPOBEICHUEM KOHKPETHOTO HKCIIEPUMEHTA, HO U KOMMYHUKATHUBHBIE U PETYJISITUBHBIC
JCHCTBUA: TUTAHUPOBaHUE pabOThI, OTCIEKHBAHHE XoAa pabOTHI, KOPpPEKLHWs IUlaHa paboTHl,
KOMMYHHUKAIIUSI B COBMECTHOM JI€ATENBHOCTH, HAIMYKE (WM OTCYTCTBHE) KOH(IUKTOB M CIIOCOOBI
UX pELICHUS.

Hcnonb3oBanue I_II/I(prBBIX na60paT0pI/H71 CYHICCTBCHHO PACHIHPICT CIICKTP BO3MOXKHBIX OIBITOB U
HCCHGHOBaHI/Iﬁ, 0COOEHHO DTO Kacaercst HU3YyYCHUs OMOIOTMH U XUMHHU.

Pacmmpenune crnekTpa BO3MOXHOCTEM MOXHO NPOMJUTIOCTPUPOBAaThH Ha MpPHUMEpPE HU3yYEHUs
3JIEKTPOMArHUTHON MHAYKIUH B Kypce (usuku. IIpum uMcnoiap30BaHUM CTPEIOYHOTO amIlepMerpa
TPaJMLMOHHO HAOIIONAIOT JIMIIL (AaKT BO3HHUKHOBEHHS WHAYKIMOHHOTO TOKAa B IPOBOJHUKE U
M3MEHEHHUE €ro HalpaBJIeHUs NMPH U3MEHEHHHU CKOPOCTH BHECEHMS MarHUTa WM €ro MOJSPHOCTH.
Hcnonp3oBanue mudpoBOoro Aaryuka IO3BOJIAET MONYy4nuTh ociuuiorpammy JOJIC mHAyKUMH,
BO3HUKAIOIIEH B KaTyIIKe, IPU MPOJIETe Yepe3 Hee MarHuTa. DTO MO3BOJISIET CPAaBHUBATH 3HAUEHUS
MakcumanbHbIX DJIC mpu mposiere depe3 KaTyIIKy MarHuTa ¢ pasHbIMH CKOPOCTSAMH U C Pa3HOM
MOJIIPHOCTBIO, aHAJIM3UPOBATh BUJT MOJTy4YeHHOU 3aBHCUMOCTH, KOHCTPYHPOBATh
SKCIEPUMEHTAJIbHBIE 3a/1a41 110 U3YUYEHUIO FIEKTPOMATHUTHON MHTYKIHH.

Hudposas maGoparopusi MO3BOJISET OPraHU30BATh MPOCKTHYIO H y4eOHO-HCCIIEI0BATEIBCKYIO
JeATeNbHOCTh IIKOJILHUKOB KaK B PaMKax YPOKOB, TaK M BO BHEYpOUYHOH jaesTenbHOCTH. Hamnune
pa3HOOOpa3HbIX NHUQPPOBBIX JAaTYUKOB J1A€T BO3MOKHOCTH IPOBOJIUTH Camble pazHOOOpa3HbIE
WCCIIeIOBAaHUs, OMHpPasich Ha MHTEPEChl OOydaroumxcs. B kauecTBe mpumepa MOMKHO NPHBECTH
WCCIIEIOBAHUSL  OKOJIOTUYECKOW HANpaBIEHHOCTH IO BBIABICHUIO (AKTOPOB 3arpsa3HEHUS
OKpY’KaroIeil cpebl, H3y4eHUIO SKOJIOTHYECKOTO COCTOSIHUS TOMEIIEHHUH IIKOJIbI, TIOYBbI, BO3yXa
B HacCelIEHHOM MyHKTe U T.I. VccnenoBarenbckre paboThl ¢ UCTIONIB30BaHUEM TUPPOBBIX JTaTYNKOB
nenecooOpasHo mpeminarath ydammmces 10 - 11 kimaccoB B pamkax o00s3aTeNnbHON Ui HHUX
MIPOEKTHOMW NIeATEIBHOCTU. BBHINOIHEHNE TAaKUX MPOEKTOB SIBIISIETCS OCHOBAaHHEM JUIsl OLIEHKU HE
TOJIBKO YPOBHSI C(HOPMHUPOBAHHOCTH MPEIMETHBIX PE3YJIHTATOB, HO UTOTOBOM OLIEHKU JOCTHKCHUS
METaNnpeAMETHBIX PE3yJbTaTOB OOYUYeHHs: KOMMYHHUKATHBHBIX (KOTOpBIC OIICHHBAIOTCS Kak B
mpolecce MpoBeneHus: paboThl, TaK W B TMPOIECCE 3alIUThl MPOEKTa WU HUCCIEIOBaHUS) U
PETYJIATUBHBIX (KOTOpPHIE OIICHUBAIOTCS B MIPOLIECCE BBHITIOTHEHHSI IPOCKTA).

OcHarenue Ui u3y4eHus: GU3UKHU MPEJICTABICHO B BUIEC 000pYJOBaHUS IS AEMOHCTPAI[HOHHBIX
OTIBITOB U 000PYIOBaHUS IJIsl TAOOPATOPHBIX padOT M YUYEHUYECKUX OMBITOB, BKJIIOYAs OOIIYIO JJIS



€CTECTBEHHO-HAYYHOr0 IMKJIa IU(poBy0 jJabopaTopuio, a Takke LU(PPOBYIO J1aOOpPaTOPHUIO IO
¢du3uKe (Kak JOMOTHUTEIBHBIN 3JIEMEHT JUIs yIIIyOJIeHHOTO U3yUYeHUs (QU3HKH).

JlemMoHCTpanmoHHOE 00Opy/JOBaHHE OOECHEYMBACT BO3MOXHOCTH HAOMIO/IEHNUS OOJBIIMHCTBA
U3Yy4YaeMbIX SIBJIEHUH, MPOLECCOB M 3aKOHOB. DJTO BO3MOXHO IPU ONTHUMAIBHOM COYETaHUU
aHaJIOTOBBIX M LU(POBBIX CpeACTB HAOIIOACHMSA, aHalIM3a W3MepUTeabHOW HHpopmauuu. Tak,
HanpuMmep, A Kypca (pU3UKH OCHOBHOM IIKOJIBI €CTh BO3MOXKHOCTH JJEMOHCTPALIUU KJIACCHYECKUX
JIEMOHCTPAIMOHHBIX 3KCIIEPUMEHTOB: NaJieHue Ten B TpyOke HbroToHa, neMoHcTpaius AeHCTBUs
atMocdepHoro JnamieHus, 3akoHa Ilackans, wu3MeHeHuss oObemMa Tel TMpU HarpeBaHUU
(oXJMakaeHuun), TPUTSHDKEHUsT MOJIEKYyNnl W T.4. Habop 1o 3iekTpocTaTHKe JaeT BO3MOXKHOCTH
JEMOHCTpAllMU  BJIEKTPU3allMM TeJl, 3aKOHAa COXpAaHEHHUs 3apsfa, JHMHUA HalmpsDKEHHOCTH
AJIEKTPUYECKOIO0 TOJAS M T.JA. M MOXET HCHOJIb30BaThCsl Kak &8 Kjacce MpH H3YYEHUHU
3JIEKTPOMAarHUTHBIX SIBJIEHUM, Tak ¥ B 10 Kiacce npu M3y4eHUHU 3IEKTPOCTATUKH.

IIpu mpoBeneHHM JEMOHCTPALMOHHBIX OIBITOB JIOJDKHBI COONIO/AThCS TpeOOBaHUS K HX
HarJsAHOCTH (SICHAs U TIOHSATHAS [TOCTaHOBKA OMbITAa), BUAUMOCTH Ul BCEX ydaluXxcs kiacca (nmpu
HAIMYUM MEJKUX JleTajedl HCHOJb3yeTcs UX YBEIMYEHHOE H300paKeHHe Mpu MOMOIIU
BeO-KaMephl), 3MOIMOHAIBHOCTH M, MO BO3MOXKHOCTH, 3aHHMATENIbHOCTH (JI€MOHCTPAllMOHHBIN
OTBIT JOJKEH BbI3bIBATh MHTEPEC YYaIIMXCs, CO3/1aBaTh MOTHUBALMIO K M3YUEHHUIO INpeaMeTa) U
yOeuTeNnbHOCTH (TI0Ka3bIBaTh TOT 3(PQEKT, Ha JEMOHCTPAIIMIO KOTOPOTO OH ObLIT HAPABJICH).

OpHako peanu3anusi JACATEIBHOCTHOTO MOAXO0Ja B OOY4YeHHH (H3UKE NEPEHOCHT AaKIEHT C
JIEMOHCTPAIIMOHHOTO JKCIEpUMEHTa Ha y4YeHHueckui. Hampumep, mo MexaHHKE HCCIIeJOBaHUE
KMHEMaTHYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JIMHAMUKH, KOJIeOaTEIbHBIX TBUKCHHI MIEPEHECEHO B
YYEHUYECKHI OSKCIIEPUMEHT C COOTBETCTBYIOIIUM HabopoMm obOopynoBanus. I[lpu wusydenun
AIIEKTPOJAWHAMUKH JIaOOpaTOpHOE OOOPYAOBaHHE IIO3BOJISIET KCCIENOBATH HE TOJIBKO 3aKOHBI
MOCTOSSHHOTO TOKa, HO C HCIOJB30BaHHEM KOMITBIOTEPHOTO OCIuIorpadga Mo3BONSET
MPOHAOIOIATh U HCCIIEAOBATh JJIEKTPHUECKUE IIEMH MePEMEHHOr0 TOKa, OJIOK JAMOIOB TO3BOJISET
MCCIIeIOBAaTh BOJIbTAMIIEPHBIE XapakTePUCTUKU Auojaa. llpm W3ydyeHWH ONTHKH J1abopaTopHOE
00OpyZOBaHHME IO3BOJSET HM3YYHTh 3aKOHBI T'€OMETPHYECKOH ONTHKHU (TPEIOMJICHHE CBETa B
MNOJYLIIMHAPE W TOJy4YeHHEe H300pakeHUs B JIMH3aX) M INPOHAOIIONATh OCHOBHBIC SIBICHUS
BOJIHOBOW ONTUKM (MHTEephEpeHIus W TOoJsipu3anys), HccaeaoBaTh AUPPAKIUI0  CBETA
(mudpakimoHHast pemnieTka).

B coorBerctBUM € TpeaIMETHBIMH pe3yjbTaTamMu o0y4deHHss (¢u3uke oOopynoBaHHE s
YYEHUYECKHX OIBITOB 00€CIeYnBAET MPOBEICHUE CIEIYIOIIUX TUIIOB padoT, CrpyNIUpPOBaHHBIX IO
BHJIaM JESATEIBHOCTH, HE3ABUCUMO OT UX TEMATHYECKON IPUHAIIEKHOCTHU:

1. TIpoBesicHME MPSIMBIX U3MEPCHHUN (PU3MUYSCKUX BEIMYUH (M3MEPEHHE MACChl, 00beMa KUKOCTH,
TEMIIepaTypbl JKUAKOCTH, CHIIBI, CHJIBI TOKA, HANPSIKCHHs) C HCIOJIb30BAHUEM AaHAJOTOBBIX U
u(GPOBBIX TPUOOPOB.

2. IIpoBepka 3aJaHHBIX MPEANOI0KEHUN (IpsMble U3MEpeHusl (U3MUECKUX BEMYMH U CPaBHEHUE
3a/laHHBIX COOTHOILUEHUH Mexay HUMH). Hampumep: mpoBepka ycClIOBUW IJIaBaHUS TEJ, YCIOBHI
paBHOBeCHsI pbluara © OJIOKOB, 3aKOHOMEPHOCTEH MOCIENIOBATEILHOTO U  MapauIeIbHOro
COEJIMHEHHUS MPOBOJIHUKOB U T.J.

3. Pacder mo mosrydeHHBIM pe3yJbTaTaM NPSMBIX W3MEPEHH 3aBHCHUMOTO OT HHX Hapamerpa (B
OCHOBHOM MIKOJIE) U KocBeHHbIe u3MepeHus (B 10 - 11 kmaccax). Hanpumep: yckopenue tena npu
PaBHOYCKOPEHHOM JBIDKCHHH, YCKOpPEHHE CBOOOJHOTO TAaJeHHs, IKECTKOCTh MpPY)KUHBI,
K02 PUIIMEHT TPEHUS CKOJIBKEHUSI, MEXaHUYecKasi paboTa U MOIIHOCTD U T.JI.



4. HaGnroneHue SIBJICHUH M TOCTAaHOBKA OIBITOB (HA KAUYECTBEHHOM YPOBHE) MO OOHApPYKEHHUIO
(GakTOpoB, BIMAIIMX Ha MPOTEKAaHWE JaHHBIX sBICHUWA. Hampumep: mnpsmMonuHeHOE
pacrnpocTpaHeHHe CBETa, TUCIEPCUs CBETA; N3yUYEeHUE CBOMCTB M300paKEHHUs B IJIOCKOM 3epKajie U
T.IL

5. HccnenoBanne 3aBUCHUMOCTH OJHOM (PU3UYECKON BETWYMHBI OT APYrod C MPeACTaBICHUEM
pe3ynbTaToB B BHJE Tpaduka M pacyera MCKOMOro mapamerpa. Hampumep: 3aBHCHUMOCTH NyTH
PaBHOMEPHO JBIIKYILErocs Tejla OT BPEMEHHU JBMXKEHUS TeJa; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI
HOPMAJIBHOT'O JIaBJICHU S, KauecTBa 00pabOTKM MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHUS OT
IUIONIA/IM CONPUKOCHOBEHMS TE€J; CHJIbI YHOPYTOCTH OT YUIMHEHHs NPY>KUHBI; BBITAIKUBAIOIIEH
CHJIbI OT 00beMa MOTPY>KEHHOM 4YacTu Telna M OT IUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTU OT
IJIOTHOCTH TeJIa, OT TIIyOUHBI, Ha KOTOPYIO OTPYKEHO TEJIO U T.1I.

JlaGopaTopHoe o6opynoBaHuE 00€CIEUMBAET CAMOCTOSTENBbHBIA YYECHUYECKUN OSKCIIEPUMEHT,
KOTOPBIH MOXKET UMETh pa3indHbie (OPMBI: (POHTAIBHBIN dKCHIEPUMEHT ((PpOHTAIBHBIE OMBITH U
nabopaTopHble paboThl), pabOThl MPAKTHKyMa, y4eOHO-HCCIEAOBATENBCKHE PAOOThI M TPOEKTHI
OKCIEPUMEHTAIFHOTO XapakTepa. [Ipu 5TOM HOpPMaTHBHO-00S3aTENbHBIM BHE 3aBUCHMOCTH OT
ypoBHS wu3ydeHHs ¢u3uku (0a30BBIA WM yrayOJeHHBIM) W 00pa30BaTeIbHON MPOrpaMMBbI
(ocHOBHAsI WM CpEIHsISI IIKOJA) SIBISAETCS (PPOHTANBHBIA JKCIEpUMEHT. VIMEHHO MOCpenCcTBOM
(POHTAILHOTO JKCIIEPUMEHTA JOCTHTAIOTCS TPEAMETHBIE pPe3yJIbTaThl AKCHEPUMEHTAIBLHOTO
XapakTepa, a yJalluMHUCS OCBAaMBAKOTCS CIIOCOOBI NEHCTBHI, COOTBETCTBYIOIINE YKa3aHHBIM BHIIIIE
ATy THaM padot. JlabopaTOpHBIA MPAKTHKYM I€1eCO00pa3eH TOJIBKO MPH YIiyOJIeHHOM YpPOBHE
W3YYCHUS IPeMETa.

OnTUManbHBIM JUISL JTOCTHIKCHHSI TN MPOBENCHUS (PPOHTAIBLHOTO JKCHEPUMEHTA SIBIISIETCS
IpeCTaBIeHUE J1abOpaTOPHOro 00OpYJOBaHUS M MAaTEPHAIOB B BHJIE TEMAaTHYECKUX KOMIUIEKTOB
[0 MEXaHHWKe, MOJEKYJSIPHOH (HU3HKe, AIIEKTPUYECTBY M ONTHKE. VICIomb30BaHHWE TEMaTHYECKUX
KOMILJIEKTOB CIIOCOOCTBYET (hOPMHPOBAHUIO TAKOTO BAKHEHIIIET0 yMEHUs, KaK MOI00p YUYalIuMHCs
00OpyZOBaHHS B COOTBETCTBUU C IIeNbIO0 HCCIIEJOBAaHHS U3 M30BITOYHOW HOMEHKIATYPHI
MPEJIOKEHHOTO KOMILIEKTA; MO3BOJISIET MPOBOANUTH SKCIEPUMEHTAIBHYIO0 PadOTy Ha Jr000M dTare
ypOKa; yMEHbBIIAET TPYAOBBIE 3aTpaThl YYWUTENs IMPH TOATOTOBKE K YpOKam, IOCKOJBKY He
TpeOyeTcs epPeKOMIIOHOBKA 00OPYAOBaHHS B COOTBETCTBUH C 33ja4aMH KOHKPETHOTO YPOKa.

[lpy nnaHMpOBaHWM TPAKTHUYECKHX pabOT BaKHO MMETh B BHJY, YTO IPEJAMETHBIE PE3YJbTaThl
HKCIEPUMEHTAIFHOTO XapakTepa MOTYT OBITh OCBOEHBI TOJBKO TPH ONTHMAILHOM COYETAHUHU
KpaTKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB U OJTHOYACOBBIX JJAOOPaTOPHBIX PaboT.

BaxxHoe 3HaueHHE HMEET TOT (baKT, qTO B COCTaB q)pOHTaJ'IBHOFO 060py2[0BaHI/I$I Hapsaagy ¢C
AHAJIOTOBBIMHU BXOJAT H I_II/Iq)pOBBIG cpeacrBa HU3MCPCHUA. K #um ortHOCITCH BHGKTpOHHBIfI
CCKYHIAOMCD C JdaT4YUKaMH, 3IJICKTPOHHBIC BECbl W JATUYUKH I.IPI(l)pOBOfI J'IaGOpaTOpI/II/I. Takum
06pa30M, IIpu MPOBCACHHUU q)pOHTaJ'IBHOl"O OKCIICpUMCHTA B OCHOBHOM IIIKOJIE YYCHUKHU 3HAKOMSTCA
C 3JICKTPOHHBIMUA crocobamu I/ISMepeHI/Iﬁ Y BBIYMCJICHUH.

brox obopynoBanus s ydeHHYECKHX paboT mo ¢usuke copmupoBaH Ha 0asze mepeyHs
o0opynoBaHMsI JUIi TPOBEIEHUS OCHOBHOTO TOCYIapCTBEHHOTO JK3aME€Ha 10 (H3UKe.
Hcnonp3oBanne mpuOOpoB W  OOOPYIOBaHHS C €AUHBIMH JUIsi BCEX  OOYyYaIOUIMXCS
XapaKTEePUCTUKAMU TO3BOJISICT CTAHAAPTH3UPOBATh MPOIEIYPhl BBITOJIHEHUS YKCIEPUMEHTAIBHBIX
3aJ]laHUil Ha SK3aMEHE M 00ECHeUnTh HAJCKHYIO OIEHKY PE3yJbTaTOB Ha OCHOBAHWU JKCIEPTHOU
MPOBEPKU OTBETOB oOOydwarommuxcs. [Ipy 3TOM OCHOBaHMEM il BBIBOJAa O MPAaBHIBHOCTU
MPOBEJICHHSI JTAHHOTO OTBITa SIBJISIOTCS PE3yJbTaThl, IMOJTYYCHHBIC YYAIIUMHCS IOCPEACTBOM
MPSIMBIX U3MEPEHHH 3aIaHHBIX (PU3UUECKUX BEIIUYHH.



HaGop nns mpoBeieHHsT OCHOBHOTO TOCYIApCTBEHHOTO SK3aMEHa o00ecnedrBaeT pa3padoTKy
HECKOJIbKMX OJHOTUIHBIX 33aJlaHUi MPH MCHOJIB30BAaHUH OJWHAKOBOTO O0OpPYJOBaHHS C Pa3HBIMHU
XapaKTEepPUCTUKAMU. DTOT MOJIXO/] LEIeCO00pa3HO UCIONIb30BaTh U MPH MPOBEACHUH (HPOHTAIBHBIX
OTIBITOB M JIAOOpaTOpHBIX paboT. Hampumep, mpu mpoBeIeHUN UCCIIEAOBAHUS 3aBUCHMOCTH CHIIBI
TOKa OT HAaNpsDKEHUS MOXKHO BBIJCITUTH B KIIACCE TPYIIIBI, KOTOPbIE OyIyT MPOBOAUTH JTaHHOE
HCCJIEeI0BAaHUE, UCIIOb3YSl PE3UCTOPHI C Pa3HBIM CONPOTUBIIECHUEM, U JIaMIOuKy. [lo pe3ynapTaTam
MOKHO CpPaBHUThH TOJYYEHHBIE 3aBUCUMOCTH, OOCYIUTH TPAHHIIBI BBHIMOJIHEHUs 3akoHa Oma s
y4acTKa LEMH, OIIPEAEIUTh COIPOTUBIIEHHSI PE3UCTOPOB.

Cnenyer OTMETHTb, YTO NpPHU MPOBEIEHUH (POHTAIBHBIX OINBITOB M JIAOOPAaTOPHBIX pPabOT B
OCHOBHOM IIKOJIE TPpeOyeTCs 3aIUCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHHUI ¢ y4eTOM aOCOIIOTHOM
NOTPEIIHOCTH.  3/1eCh IpPU  MCIOJIB30BAHUU  TPATUIMOHHOTO  O0OpYIOBaHUS  (MEH3YpOK,
JUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOJIIOTHYIO
MOTPEITHOCTD 11eJIeCO00Pa3HO CBS3BIBATH C IICHOM AeNieHus mpubopa, a mpu nepexoae K nudpoBsiM
WHCTpyMEeHTaM (IM(pPOBBIE BEChl U JATYUKW) YUUTHh paboOTaTh C OMHMCAHUSIMU JTUX NPUOOPOB,
BBIICTISISL AaHHBIE 00 aOCONIOTHOW MOTPEIIHOCTH, JUOO TMpeasiarath 3Hau€HUE IOTPEHTHOCTH B
TEKCTE 3aJaHUH.

[Ipu mnpoBeneHUM WUCCIENIOBAHUS 3aBUCUMOCTEH OJHOW (DU3MYECKOW BEIUYMHBI OT JIPYroit
y4Jamiecs JOKHBI OCBOMTH MOCTpPOeHHE IpaUKOB C yKa3aHWEM aOCONIOTHBIX MOTPEIIHOCTEH, a
MIpH MPOBEICHUH PadOT HA MPOBEPKY MPEATNOIOKEHUHN - YMETh CPABHUBATH 3HAUCHUS JABYX MPSIMBIX
U3MEPEHH C y4eTOM aOCOJIOTHOW IOTrPENIHOCTH (HAIpUMEp, IMyTeM CpaBHEHHS HHTEPBAIOB
MOJTyYEeHHBIX 3HAUYEHUN Ha 4HCIOBOWM ocu). [IpoBeneHme M3MEpeHUN M HCCIEOBAaHHUN B Kypce
¢uzukn 10 - 11 KIaccOB JOMONHSAIOTCS HWCHOJIB30BAHHEM OTHOCHTEIBHBIX MMOTPEIIHOCTEH,
yJaluecs JOJDKHbI HAy4YUThCS PACCUUTHIBATH OTHOCHUTENIbHBIE IOTPEIIHOCTH B MPOCTEUIINX
ClIydasix MPsIMbIX U3MEPEHUI U CPAaBHUBATH TOUHOCTH PA3JIMYHBIX U3MEPEHUH.

OOpamaeM BHHMaHHE, YTO OIICHMBAHHUE JIAOOPATOPHBIX PabOT JOJKHO Oa3upoBaThCs, KaKk M B
KpUTEPHUSX OICHUBAHUS OSKcHepuMeHTanbHbIX 3amanuii KHMM OI'D, He Ha mNpaBUIBLHOCTH
opopMiIeHUST OTYETa O padoTe, a Ha MPABWIBHOCTU JEUCTBHMA MO COOPY YCTaHOBKH, MPOBEICHUIO
OTIBITOB, CHATHIO [TOKa3aHUH MPUOOPOB.

OcHarieHnue JUIsi M3y4eHUS] OMOJIOTUH TPE/ICTABICHO KOMILJIEKTAMU JAEMOHCTPAIIMOHHBIX BIIAKHBIX
npenaparoB, repbapueB U KOJJIEKIUKA 10 pa3HbIM TeMaM Kypca OMOJIOTHH, a Takxke HU(poBOi
nabopaTopuel A MPoBeACHHs MpakTHIecKuX padboT. Kpome Toro, npu n3ydeHun OUOIOTHH MOXKET
WCIIONIb30BaTh IMdpoBas sadoparopusi 1o OWONOTHHM (KaK JOMOJTHUTEIBHBIA AJIIEMEHT IS
yriIyOJIGHHOTO U3YYCHHS Kypca).

B yueOHOM mporecce ydamuecs: AODKHBI MOTYYUTh BO3MOXKHOCTH UYBCTBEHHOTO BOCHPHUSTHS
M3Yy4aeMbIX SBICHUN U 00beKTOB. OIHAKO M3ydaeMble SIBICHUS U OOBEKTHI HE BCET/Ia MOTYT OBITh
HEMOCPEICTBEHHO BOCHPOU3BEICHBl WM TOKa3aHbl B y4yeOHOM NoOMelmeHHH. B 3Tom ciydae
yuebHOe 000py/10BaHUE aeT BO3ZMOKHOCTh MX BOCIIPOM3BECTH ONOCPENIOBAHO, Yepe3 KOJIIEKIIHUIO,
repOapHBIN JIMCT, MEKPOIPENapar, MoJIelb, BUACOGPArMEHT U T.II.

Brnaxknele mpemaparbl MPEACTaBISIIOT CO00W HaTypalibHbIe OOBEKTHl, CMOHTHPOBAaHHBIE Ha
CTEKJISSHHOM IMJIACTUHKE M OMYILIEHHbIE B CTEKISHHBIM HUIMHAP C KOHCEPBUPYIOIIEH >KUIKOCTBIO,
00 TpeICTaBICHHBIE B TUIACTUKE. 3/1€Ch NPEIararoTcs TOTAJIbHBIC IMPEraparhl, MO3BOJISIONINE
M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WiH ero 4yactu, (Hanpumep: "Kopenb 6060Boro pacteHus ¢
kinyOenpkamu", '"T'amioka"); aHaroMHYeckWe TMpemapaThl, MpeIHA3HAYCHHbIC JJS HW3Y4EHUs
BHYTPEHHETO CTPOCHHUs OpraHM3Ma WU ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHue
nsarymku", "BHyTpeHHee cTpoeHre NTHIB"); OMOIOTHYECKHE penaparkl, JAlOIIne MPEICTaBICHNE



0 CTagusiX pa3BUTHs opranu3ma (Hampumep: "PazButue xoctuctoii peiOb", "Pa3zButue Kypuisl").
Braxxuple npenapaTbl UCMONB3YIOTCS KaK pa3gaTOYHBI MaTepuan B IpOLEcce JEMOHCTpAUUU MpH
M3yYEHUU HOBOIO MaTepuajga WIM B TNPOLECCE BBINOJHEHUS MPAKTUYECKUX 3aJaHuM,
pa3pabOTaHHBIX Ha UX OCHOBE.

I'epbapun - coOpaHue MPECCOBAHHBIX, 3aCYIICHHBIX PACTCHHM WM MX YacTed MOMOTAI0T M3y4aTh
pacTeHue B KaOWHETe W y3HaBaTh €ro B MpUPOJE, a repdbapusaius - HaubOoyiee MPOCTOH Crocod
COXpaHEHHUs] paCTeHHUH M MX yacTeld B TeueHHe JUIMTEIbHOro BpeMeHU. B mepeune npensaraercs
cucTeMaTHdeckuii repbapuii (Hanpumep, "OCHOBHBIE TPYIIIbI pacTeHU'") W repbapuii 1Mo oOIIei
O6uonoruu (KOTOPHIM TMO3BOJSIET MPOUJUIIOCTPUPOBATh W3MEHYMBOCTb, HCKYCCTBEHHBIH OTOOp,
CHUCTEMAaTHYECKHE KaTerOp1H U BUI000pa30BaHue, JUBEPreHIIUs U KOHBEPTeHIIHs, TOMOJIOTUYHbIE U
aHaJIOTUYHbBIE OPTaHbl, pyAUMEHTapHbIE OpraHbl, apoMopdo3, uanoasanTanys GEeHOTUIl U TeHOTHII,
NOJIMIUIONINS, OTJAJIeHHass TuOpuau3anus, B3aUMOACUCTBHE pACTEHUH ¢ aOMOTHYECKUMHU
(dakTopaMu Cpejbl, B3aMMOJCHCTBUE pAacTeHUN ¢ OMOoTHYeCKHM QakTopamu cperbl). | epOapHBbIit
MaTepual UCTIOIB3YIOT KaK Pa3gaTOYHbI MaTepual JJisl IEMOHCTPAIMUA H3y4aeMbIX 00BEKTOB, JJIS
BBIMIOJTHEHNS NPAKTUYECKUX 3aJaHWi TPU 3aKPEIUICHUH MaTepuana WIH JUAarHOCTUKU Y4eOHBIX
pE3yJIbTaTOB.

Takxke mpencTaBiIeHbl KOJUIEKIMM - HAOOpbl MPEIMETOB WM BEIIECTB, IOAOOPAaHHBIX 110
ONpe/eleHHbIM Tpu3HakaM. (OObEeKTaMH HX MOTYT OBITh pacHpaBlICHHBIE W 3aCyLICHHbBIE
HACEKOMBIE, PaKOOOpPa3HbIE, PAaKOBHHBI MOJUIFOCKOB, OT/EIbHBIE YaCTH CKEJIETOB >KUBOTHBIX. B
KOJUIEKIIUSAX COYETAIOT HATypaJIbHbIe OOBEKTHI C MX U300paKCHHEM B BHJIC PUCYHKOB WM MYJISDKEH
- umurtanuii. [IpemioxxenHpie B nepedyHe MOPQOIOTHIECKHE KOJUICKIIMH JAIOT IMPEACTaBICHUE O
BHEIIHEM CTPOCHHUU OPraHOB WJIM WX YacTe, MO3BOJSIOT MPOBOJUTH CPaBHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U 4epThl paznuuus (Hanpumep: "[IpencraBuTenu OoTpsioB HACEKOMBIX"
U Jp.); 001eONOIOrnueCKre KOJIICKIINH TO3BOJISIOT BBISICHATH B3aUMOCBSI3U B OPTraHUYECKOM MUDE,
paccMarpuBaTh pPa3BUTHE OPraHU3MOB, IPOCIECKUBATH OOMIEOMOTOIrHYECKUE 3aKOHOMEPHOCTHU
(marmpumep: "IIpumMepsl 3aIIMTHBIX TpUciocoOeHnit y HacekoMbix"). Komtekunu, kak u repbapuu,
UCHONB3YIOT KaK pa3fAaTOYHbId MaTrepuag Juisi JAEMOHCTPAllMM HW3y4aeMbIX OOBEKTOB, IS
BBIMIOJTHEHNUS TPAKTUYECKUX 3aJaHWi TpU 3aKPEIUICHUH MaTepuana WIH JUAarHOCTUKU Y4eOHBIX
pe3yIbTaTOB.

O3HaKOMJIGHHE YYalIUXCsl C MHUKPOCKOIHMYECKHM CTPOCHHEM JKHUBBIX OpPTaHHU3MOB - OJHA W3
IJIABHEWIIMX 33/a4 HAyKH, MO3BOJSIONMX IOJBECTH INKOJBHUKOB K IOHMMAaHHIO €IUHCTBA
opranudeckoro mupa. Js npoBeaeHus gadbopatopHbIx paboT B UG POBYIO JIAOOPATOPUIO BKIIIOUEH
MHUKPOCKOII, a B KOMIUJIEKTE TIOCY bl M1 000pYyI0BaHUs OOIIEro Ha3HAYeHUs] UMEIOTCS HEOOXO0IMMOe
OCHAIIIEHWE IS TPOBEACHHS JIAOOPATOPHBIX PadoT.

Hudposas maboparopuss BKIOUaeT HAOOpP I M3rOTOBIEHUS MUKpompernapaToB. Caexue
mpenapaThl M3TOTABIMBAIOT IS HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCSATCS >KHIKOCTHBIE
(00BEKTHI OOBIYHO TTOMEIAIOTCS B BOY, a MIPENapaThl COXPAHSIIOTCA B TEUCHUE HECKOJIBKUX JTHEH),
cyxue (HampuMep, YacTUIly NTHYBErO Iepa, MPOCTO TOJOXUTh Ha MPEIMETHOE CTEKIO H
MHUKpPOCKOIIUPOBATh), >KHBBIE TMpenaparbl (Ma3Kd - KaIUTM JKUJKOCTH, HalpuMep KpOBU) U
BUTAJBHBIE Tpernaparbl (KOTOpBIE HCIONB3YIOTCS ISl H3YYEHHs] MAaJOKJIETOYHBIX OOBEKTOB
(mpocTelmmx, KOJOHWUW BOAOpOCHeH), nsi HaOmoAeHUs JBIWKEHUS (Tyenbku, ameOsb).
[TpuroToBieHne MUKpOMpenapaTa BpIpadaThIBaeT y YYallerocss HaBBIKH CAMOCTOSITEIBHON paboTHl,
AKTUBU3UPYET UX MO3HABATEIBHYIO JCSITEIbHOCTh U 3HAKOMHUT C TEXHUKOH U METOAMKOW HAyYHOTO
uccieoBanus. B mudpoByro 1abopaTtoprio BKIIOYEH TAK)Ke M HA0OP MHUKPOMpENnapaToB, KOTOPBIN
COJICPXKUT TOCTOSIHHBIC TIperaparhbl, JOJTO€ BPEMsl COXPAHSIOMIUECS B TMPUTOAHOM JIJIst
MHUKPOCKOITUPOBAHUS BUJIC.



Cnemyer OTMETHTh, YTO HapsAy C HCIOJB30BAHUEM TIEPEYHMCICHHOTO BBINIE Y4eOHOTO
00OpyIOBaHMsI BXHYI) POJb B HM3yYEHHH OHMOJOTHMH WIPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIy4aeB TOJIBKO OHM MOTYT OOECIEeYHTh HAMOOJBIIYI0O KOHKPETHOCTH U IOJIHOTY
3HAHUW y4Yalluxcs, MOMOTalT (HOPMUPOBAHUIO y HUX MPABWIBHBIX OHONOrMYecKuX 3HaHuUU. K
TaKUM XUBBIM OOBEKTAM OTHOCAT PACTEHUS, )KUBOTHBIE KUBOTO YrOJIKa, aKBapuyma, TeppapuyMa.
D¢ eKTUBHBIM CPEICTBOM 3HAKOMCTBA C NPUPOJHBIMU OOBEKTAMH SIBISIOTCS OSKCKYPCHH B
OHMOJIOTMYECKUE U KPAaeBEIUECKHE MY3eH, OOTAaHMUYECKUE Cajlbl, 300IapKH U OKPYXKAIOIIUE IIKOIY
€CTECTBEHHBIE U MCKYCCTBEHHbIE IIPUPOHBIE COOOIIECTBA.

TpaauimonHble OMOJOTHYECKHE MYJSDKA M MOJETH B HACTOSIIEE BpPeMsl YCIEIIHO 3aMEHSIOTCS
UPPOBBIME  00pa30BaTENbHBIMU pecypcamMu: BHIeOo(pparMEeHTaMu, aHUMAalued, BHPTYyalbHBIMU
nabopatopusimu. L{udpossie oOpa3oBaTelbHBIE PECYpChl HE MOTYT CTaTh IOJHOIEHHOW 3aMeHOM
peaTbHBIX TPUPOIHBIX OOBEKTOB, HO HAOT BO3MOXKHOCTH ITO3HAKOMHUTHCS C 0ojiee MIMPOKUM
KPYyroM OOBEKTOB, CO3[AIOT MPEANOCHUIKU Il MHTEHCU(UKAUKU 00pa30BaTENBHOTO Mpolecca U
0o0ecreuynBalOT  HE3aMEIJIUTEIbHYI0  OOpaTHyl0  CBSI3b, KOMIIBIOTEPHYIO  BHU3YaIHM3AIIHIO
nH(pOpMaIUK, aBTOMATU3ALIUIO YIIPABICHHS YIeOHON AEITEIHbHOCTHIO U KOHTPOJIb €€ Pe3yJIbTaToB.

OcHarenue sl M3Y4YeHUS XHMHUH TIPEACTABICHO B BHIE JIEMOHCTPAIMOHHOTO 00OpYIOBaHUS,
KOMILJIEKTa XUMHUYECKUX PEaKTHBOB C HEOOXOJMMBIM OOOpYIOBaHHEM M3 OOINEro KOMIUIEKTa
nocyApl ¥ 000pyIOBaHUS Ul YYSHHUECKUX OMBITOB W KOMIUIEKTa KoJulekuuid. Kpome Toro, mpu
M3YYCHUU XHUMHH HCIIOJIb3YETCs 00IIast Il €CTECTBEHHO-HAYYHOTO IUKIIA u(poBas 1aboparopusi,
a Take nudposast 1adopaTopus MO XUMHUHU (KaK JOMOJHUTENBHBIA 3JEMEHT Ui yriyOJIeHHOTO
W3YYCHUS XUMHUH).

JIeMOHCTPAIIMOHHBIM JIKCIEPUMEHT SIBISIETCS BAKHOM YacTbio OOydYeHHS XUMHH. 37eCh BaXXHO
MMOMHUTB, YTO TMPH €r0 MPOBEIECHUU 00s3aTEIBHO OJDKHBI OBITH COOJIOJEHBI BCE HEOOXOIUMBIE
STaIbL:

MOCTaBKa LEJIN SKCIEPUMEHTA,

OIKCaHUE HEOOXOIUMOTO IS €r0 BBIITOJIHEHUS! 000PY/I0BAHUS U PEAKTHUBOB,

IIJIJAHUPOBAHUE MTOPsJIKA IPOBEACHMS,

ONMCAHHE UCXO/IHBIX BEILECTB,

IIPOTHO3UPOBAHUE OKUAAEMBIX B PEAKIIMOHHON CMECU U3MEHEHHI U PE3YJIbTATOB DKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, MPOU30IIEIIIUX C BEIECTBAMHU,

(hopMyITMPOBKA BBHIBOJIOB M3 IKCIIEPUMEHTA,

CO3JJaHHE PUCYHKA HKCIIEPUMEHTAIbHONU YCTAHOBKU M COCTABIICHUE YPABHEHUSI PEAKIIUA.

B mpouecce mpoBeneHuss AEMOHCTpAIWi, ydYalldecs OCBAaMBAIOT OJTallbl IMPOBEICHUS OIIBITA,
nodtoMy Haubosee dPGEKTUBHBIM SIBISETCS HE MPOCTOE OIMUCAHHME OIbITa YYUTENEeM, a
WCIONb30BaHUE JBpUCTHUECKOW Oecenpl. Ilpum peanm3amum Takoro cleHapus Jake HE O4YeHb
CJIO’KHBIM OMBIT 3aHUMAET JOBOJILHO MHOTO BPEMEHH, HO CIIEJOBAHUE €My IMO3BOJISIET 00ECIICUUTh
MOHMMaHHE OOYYaIOIIMMHUCS MPHEMOB HAy4YHOTO TO3HAHMS M UCIHOJb30BAaHHE HX YXKEe B
CaMOCTOATEIBHON JIETEIbHOCTH B MPOLECCe YUYEHUUECKOTo sKcrepuMenTa. Ha HauanbHOM 3Tame
n3yueHuss xumun (B 8 - 9 kimaccax) UMEHHO TaKOW IMOAXOJ TO3BOJISIET OCTHYh MaKCUMAaJbHOM
3¢ (HEeKTUBHOCTH OT NPOBEJECHUS JTa00OPATOPHBIX M MPAKTHUECKUX PaboT, a Takke cHOPMHUPOBATH y
YYalIMXcsi OTBETCTBEHHOE OTHOILIEHUE K KCIIEPUMEHTY.

[Ipy oueHUBaHUM YYEHMUYECKUX MPAKTUYECKHX paldoT 1ienecoo0pa3Ho YUYHUTHIBATh MOJIXObI,



HCIIOJIB3YIOIMHUE B JSK3dMCHAIIMOHHBIX MaTcpualiax. TaK, B HACTOAIICC BpPCMA IIPCAIaracTcia
OKCIICPUMCHTAJIBHOC 3aaHUC, ITPCAYCMATPHUBAIOIICE BBIGOp ABYX BCHICCTB U3 IIATHU MMPCIIJIOKCHHBIX
n IPOBCACHUC C HHUMU pCaKLII/II\/’I, OTpaXarmux XUMHYCCKUC CBOMCTBA YKa3aHHOTO B YCJIIOBUH
3aJaHus BCIICCTBA. OLICHI/IBaHI/IC HUACT Ha OCHOBAHMU OTYCTAa YUYCHHKaA O HpOHCHaHHOﬁ pa60Te
(ypaBHCHI/ISI peaKL{Hﬁ, BBIBOJbI O HaGJIIOI[CHI/ISIX) U Ha OCHOBAHHH IIPSAMOIO Ha6J'IIO,I[€HI/15[ 3a
HeﬁCTBHHMH YUYCHHKA 10 IIPOBCACHUIO OIIBITOB. HpI/I 9TOM BBIACIIAOTCA 3Tallbl 0T60pa BCHICCTB U
CMCIHINBAHUS BCUICCTB B COOTBETCTBHUU C ITYHKTAMU MHCTPYKIIUU K pa60Te.

BaxuelimmM HarpaBieHHEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYEHHYECKOTO SKCIIEPUMEHTA JTOJKHO
CTaTh HCIOJBb30BaHUE LUPPOBOH JabOpaTOpHU, KOTOpas IO3BOJISIET OPraHW30BaTh XUMHUYECKHUH
HKCIEPUMEHT Ha MPUHIMITHAIEHO HOBOM YPOBHE, IIEPEHTH OT KaUeCTBEHHOW OLIEHKH HAOI0JaeMbIX
SBIICHUH K CHUCTEMHOMY aHAJIM3y KOJMYECTBEHHBIX XapakTepucTuk. Ilpm pabore ¢ marymkamu
nudpoBoii mabopaTopun oOecrednBaeTCsl aBTOMATU3WPOBAHHBIA COOp M 00paboTKa NaHHBIX, XOJ
HKCIEPUMEHTa MOXKET OTOOpaXKaThCsl B BUJE TPapUKOB WM MOKA3aHUI MPHOOPOB, a Pe3yabTaThl
HKCIEPUMEHTOB MOTYT COXPaHATHCS JIUTENbHOEe BpeMs. Hambornee akTyalbHBIM IS XHUMHHU
SIBIIIETCS] TIEPEXO/I K KOJMYECTBEHHBIM XapPaKTEPUCTUKAM, KOTOPBIH MOXHO MPOWJLTIOCTPUPOBATH
CIICAYIOIMMHU TPUMEpaMU: W3YYCHHE CTPOCHHs IUIaMeHH, ompeaencHue pH B pasHbIX cpepax,
OTIpe/IeJICHHE CKOPOCTH PEAKIUH, U3YYCHHE BIUSHUS KOHLIEHTPALMU M TEMIIEPATyphl Ha CKOPOCTh
peaxuu.

L[I/I(i)pOBafl na60paTopI/I${ IMO3BOJICT p€aJIn30BaTh MCKIIPCAMETHBIC CBA3W C APYTHUMU IIPEAMETAMHA
C€CTCCTBCHHO-HAYYHOI'0 I[HUKJIA, ITOCKOJIbKY Jac€T BO3MOXHOCTb BbBIIIOJHATH HWHTCIPUPOBAHHBIC
yqe6HBI€ HCCJICAOBAHUA 110 €CTCCTBCHHBIM HAYKaM, IPUMCHAIATL U OCBAUBATDH 3JICMCHTBI CTATUCTUKHA
u I/IH(i)OpMaLII/IOHHBIC TCXHOJIOTHH.

Ipunoocenue N 6

K Memoouueckum pexomenoayusim

INPUMEPHBIN NIEPEYEHBb OBOPYIOBAHWSI,
PACXOJIHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUS U
BOCIIUTAHUA JUISI CO3JAHUSA U OBECITEUEHUS
®YHKIIMOHUPOBAHUS HIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOU
HATIPABJIEHHOCTEHX "TOYKA POCTA" B
OBIIEOBPA30OBATEJBHBIX OPTAHU3AIIUAX,
PACHOJIOKEHHBIX B CEJIbCKOU MECTHOCTH !
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBINH KOMILJIEKT



HaumenoBanue
o0opynoBaHUs

Kparkue npumepHbie
TEXHUUYECKUE
XapaKTepPUCTUKU

KonuuectBo enunHmIy
ISt
00111600pa3oBaTEIHHBIX
OopraHu3alui, He
SIBIISTFOLIIUXCSL
MaJIOKOMIUIEKTHBIMH,
eJ1. U3M.

KonnuectBo enunamiy
st
0011e00pa3zoBaTeIbHBIX
opraHu3alui,
SBJISTFOLIIXCS
MaJIOKOMILJIEKTHBIMH,
eJ1. U3M.

ECTGCTBGHHO-HaYIIHaﬂ HaIlpaBJICHHOCTb

1

O6mmee obopynoBanue (pusnka, XuMus, OHOJIOTHUS)

I.1.

[{udposas
imabopaTtopust

yaeHHYECKast
(pusuka, xumus,
OroOTHS)

[{udposoit narumk
RIIEKTPOIPOBOTHOCTH
[udposoit narunk pH
[{udposoit narumk
[10JIOKEHUS

[Hudposoit narumk
TeMIepaTyphbl

[{udposoit marunk
AOCOIFOTHOTO JIaBIICHUS
udpooit
OCIMIUTIOTpapUIECKHIA
MaTYnK

Becbl 27eKTpOHHBIE
yaeonsie 200 T
MukpockoIt: TuppoBOii
I ONTUYECKHM C
yBennueHueM ot 80 X
Habop [u1st U3rOTOBICHHUS
MUKPOIIpENapaToB
MukpornpenapaTsl
(Habop)
CoeuHuTENbHbIE
[IPOBO/Ia, IPOTPaMMHOE
oOecIeueHue,
METOIUUECKHUE yKa3aHUs
KOMILIEKT
COITYTCTBYIOLIIUX
PJIEMEHTOB JUIsl OIIBITOB 10
MEXaHUKe

KOMILUIEKT
COITYTCTBYIOLIIUX
PJIEMEHTOB JUIsl OIIBITOB 10
MOJIEKYJIIPHOU (PU3HKe
KOMILIEKT
COITYTCTBYIOLIIUX
PJIEMEHTOB JUIsl OIIBITOB I10
PIIEKTPOIMHAMUKE
KOMILICKT

3 mIT.

2 1IT.




COIYTCTBYIOILIUX
PJIEMEHTOB IS OIIBITOB 110
ONTHKE

1.2.

KomruiekT mocy sl
1 000pyTOBaHUS
TUIs1 yUEHUYECKUX
OIBITOB ((pU3HMKa,
XUMUSI, OMOJIOTHS).

[[ITaTiB 1a6OPATOPHBIIA
XUMHYECKUN

Hab6op uamek [Terpu
Habop nHCTpyMEHTOB
MpernapoBaIbHBIX

Jloxka JJisl COKUTaHUS
BELIECTB

Crtynka dapdoposas ¢
MECTHKOM

Ha6op 6aHoOK st
XpaHEHUS TBEPIBIX
peaktuBoB (30 - 50 mu)
Habop ckiisiHOK
((1akOHOB) [T XpaHEHUs
[PacTBOPOB PEAKTUBOB
Ha6op mpubopox (I1X-14,
[1X-16)

[Tpubop aJisa moydeHus
ra3oB

CrimproBKa

["oproyee AJist CHUPTOBOK
DunbTpoBaIbHas Oymara
(50 mt.)

Kon0a xonnueckas
[Tamouka crexystHHAS (C
PE3NHOBBIM
HAaKOHEYHUKOM)
Yameuka a1
BbIITAPUBAHUS
(BBITapUTETIHHAS
HaIeyka)

MepHBII THIHHAP
(TTACTHKOBBIN )

BopoHka cTeKIsIHHAS
(Mamnast)

Crakan cTekasHHbIHI (100
MJT)

["a3o00TBOIHAS TPYOKA

3 mmT.

2 1IT.

bNOJIOI'NA

KOMIIJIEKT BJIa’KHBIX
[pernapaToB
IEMOHCTPALIMOHHBIN

Ha3HAUYCHUE!
NTEMOHCTPALIMOHHOE,
Matepuall KOHTeiHepa:
[1aCTHUK,

repMeTHYHasl KPBILIKa:
HaJIM4ue,

1 mT.

1 mT.




KpEIUIEHUE 3KCIIOHATA:
HaJIU4ue,
KOHCEPBUPYIOILIEE
BEILECTBO: HAJINYUE,
HaKJIeHKa ¢
HAaMEHOBAaHUEM:
HaJIM4Ke.

He MmeHee 10 npenapaTos
13 IPUBEJICHHOTO HIXKE
CIIUCKa:

BnaxHblil npenapar
"be33yOka"

BnaxHplil penapar
"["agroka"

BnaxHblil npenapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJITIOCKA"
BnaxHplil npenapar
"BHyTpeHHee cTpoeHue
KpbICHI"

BnaxxHslil npenapar
"BHyTpeHHee cTpoeHune
nmArymku"

Bnaxxuslil npenapar
"BHyTpeHHee cTpoeHune
ITULIGT"

BnaxHplil npenapar
"BHyTpeHHee cTpoeHue
pBIOB"

BraxHplil npenapar
"Kapacp"

BraxxHplil npenapar
"Kopenb 6060Bor0
pacTeHus ¢ kiryoeHbkamu"
BnaxHplil npenapar
"Kpeserka"

BnaxxHslil npenapar
"Hepeuna"

BraxxHslil npenapar
"Pa3BuTne KocTUCTOM
pPBHIOBI"

BnaxxHslil npenapar
"PazButue kypuupr"
BnaxxHslil npenapar
"Crudpomemyza”
BnaxxHslil npenapar
"Tpuron"

BnaxxHslil npenapar
"Yepenaxa 0osioTHas"




Brnaxnsiii npenapar "Yx"
BnaxxHslil npenapar
"ﬂmepl/lua"

2.2.

Kommiekt
repboapuen
TEMOHCTPalMOHHBIH

Ha3znaueHue:
NTEMOHCTPALIMOHHOE,
OCHOBA JIJIS1 KPETIJICHHUSL:
repOapHBIif JIHCT,
CITUCOK KCITOHATOB:
HATMIUE

He MeHee 8 repOapueB U3
MPUBEICHHOTO HUXKE
cnucka: Hasnauenwue:
TEMOHCTPALIMOHHOE,
OCHOBA JIJIS1 KPETIJICHHUSL:
repOapHBIif JHCT,

CITUCOK KCITOHATOB:
HATMIUE

He MeHee 8 repOapueB U3
[IPUBEIEHHOTO HUXKeE
CITHCKa!

["epOapuii "lepeBbs u
KyCTapHUKH"

["epOapwuit

" lukopacrtyuiue
pactenus"

["epOapuii "KopmoBsie
pactenus"

["epOapwuii "KynbTypHbie
pactenus"

["epOapwuit
"JIlekapcTBEHHbIE
pactenus"

["epbapuit "MenoHOCHBIE
pacteHus"

["ep6apuii "Mopdonorus
pacTeHuit"

["epGapuii "OcHOBHBIE
CpYIIIbI pacTeHUui"
["epOapuii "PacTuTenbHbie
cooOriecTBa"

["epOapuit
"CenbCKOX0341CTBEHHbBIE
pacteHus"

["epOapuii " noBuThie
pacteHus"

["epOapuii K Kypcy OCHOB
o o011eit Onosoruu

1 .

1 .

2.3.

Komiuiekt

Ha3znauenue:

1 mT.

1 mmr.




KOJUIEKIIUH
IEMOHCTPALIMOHHBIN
(0 pa3HbIM TeMaM
Kypca OHOJIOTHH)

ITEMOHCTPAIMOHHOE,
OCHOBA JIJIs1 KPETUICHUS:
HaJIHYNE,

HaKJICUKU C
HaMEHOBAHUEM: HAIUYNE
He MeHee 10 KOJITeKIUH
13 TPUBEICHHOTO HUKE
CITHCKA:

Komnekmnus
"["ojloceMeHHBIE
pacteHus"

[Komrekmus "O6urarenu
MOpCKOro JiHa"
Komnekmnus
"[TaneonTosoruueckas"
Komnekmnus
"IIpencraBuTeny OTPsI0B
HACEKOMBIX'" KOIUYECTBO
HACcEeKOMBIX: He MeHee 4
Komnexuus "[Ipumepst
3aIIUTHBIX
MPUCTIOCOOJICHUHN y
HAaCEKOMBIX"

Komnekmus
"IIpucnocoOuTeNbHBIE
M3MEHEHHUS B
KOHEYHOCTSIX HACEKOMBIX"
Komneknus "Pa3Butue
HACEKOMBIX C HEIIOIHBIM
npeBpalieHuemM"”
Komneknus "Pa3Butue
HACEKOMBIX C IIOJIHBIM
npeBpaleHuemM"”
Komneknus "Pa3Butue
MMIICHUIE"

Konnekmnus "Pa3Butue
0aboukn"

Komneknus "PakoBUHEI
MOJIITFOCKOB"

Komneknus "CemelicTBa
0abouek"

Komneknus "CemelicTBa
PKYKOB"

Komneknus "CemeHa n
106"

Komnekus "®opma
COXPaHHOCTH
MCKOTIA€MBIX paCTeHHI U

PKUBOTHBIX"




Ha6op
[TaJIEOHTOJIOTHYECKUX
HaXOJ0K
"IIpoucxoxaenue
geoBeka"

KOJIMYECTBO MOJICTICH: HE
Mmenee 14

Haznauenwue: coopka
Y4eOHBIX YCTaHOBOK,
[pasMep CTOJICIITHUIIBI: HE
Menee 200 * 200 M,
[JIaBHBIN IOJBEM C
[TOMOIIbI0 BUHTA:
HaJTnure

[[ITaTuB
ITEeMOHCTPAMOHHbBIN
XUMHAYECKUM:
HaznaueHwue:
TEMOHCTpaIKs MPUOOPOB
1 YCTaHOBOK,

0TI0pa, CTEPKHHU, JIATIKH,
My ThI, KOJIbIIA: HATMYKE,
BO3MOYXKHOCTh
BaKpErICHUs 2JIEMEHTOB
Ha pa3JIMYHON BBICOTE:
HaJInyre

Anmapat JJis IpOBEJICHUS
XUMUYCCKUX PEaKITHA:
HazHnauyeHue:
ITeMOHCTpaIust
XUMUYCCKUX PEaKITHH,
MOTJIOTHTEIb TTAPOB U
ra30B: HAJIU4HeE,
MaTepHal KOJObI: CTEKIIO
Ha6op mutst 31eKTpoan3a
ITeMOHCTPAIIMOHHBIN
Hasnauenue: usyuenue
BaKOHOB 3JIEKTPOJIN3A,
cOopKka MojCIN
AKKYMYJIATOPA,

€MKOCTbh: HAaJIN4HCE,
PIICKTPOBI: HATMYNE
KomrmiekT MepHBIX KOJI0
MaJioro oobema:
HaznaueHwue:

3. XHWUMHUA
3.1. [IemoncTpannonnoe(CocTaB KOMILICKTA! 1 m. 1 mr.
00OpyIoBaHME CTOJIUK TIOTbEMHBIA




ITEMOHCTpPAllMOHHBIC
OTIBITHI,

00beM k0110: ot 100 M1 10
2000 M,

KOJIMYECTBO KOJIO: HE
Mmenee 10 miT.,

MaTepual Koji0: CTEKIIO
Hab6op ¢makonos (250 -
300 mu1 U1 XpaHeHUs!
[PacTBOPOB PEAKTHBOB).
Haznauenwue: xpaHeHue
[PAaCTBOPOB PEAKTHBOB,
KOJIMYECTBO (DIAKOHOB: HE
Mmenee 10 miT.,

MaTepuan (HJIaKOHOB:
CTEKJIO

poOKa: HATHIue
[TpuGop AJist OTBITOB MO
XUMHH C JIEKTPHYECKUM
TOKOM (J1a00paTOPHBI)
[TpubGop ans
MJUTFOCTPALUK 3aKOHA
COXpaHEHUST MacChl
BEIIECTB: COCY]]
JlaHgonbTa: HATUYHE,
MpoOKa: HaJTu4ue,

TUT IpUOOpa:
MEeMOHCTPaIMOHHBIN
JlenuTenbHas BOPOHKA!
HaznaueHue: pa3neneHue
IMBYX KUIKOCTEH 10
MIOTHOCTH,

MaTepuall BOPOHKHU:
CTEKJIO

'YcraHoBka I
MEepPErOHKH BEIECTB:
Haznauenue:
NEMOHCTPAIUS OYUCTKU
BEIIECTBA, NIEPETOHKA,
KOJIOBI, XOJOUIBHUK JJIS
OXJIQXKICHUS, aJVIOHK,
mpoOKa: HaJTn4He,

ITMHA YCTAaHOBKH: HE
Menee 550 mm

[Tpubop aJisa moydeHus
ra3o0B: Ha3HAYCHUE:
MOJIyYCHHE ra30B B MaJIbIX
KOJIMYECTBAX,

COCTaB KOMIUICKTA: HE




MeHee 6 peMeToB
banst koMmOMHUpOBaHHAS
maGopatopHasi: bans
BO/ISIHASA: HAIUYKE,
KOJIbIIa CMEHHBIE C
OTBEPCTHSIMH PA3HOTO
uaMeTpa: HaJu4ue,
[UTHTKA JIEKTpUYeCcKast:
ISEN RN

Dapdoposas cTymnka c
nectukoM: Haznauenwue:
TS pa3MeNTbueHUs
KPYIHBIX (hpaKIuii
BEIIECTB U
[IPUTOTOBJICHUS
MOPOIIKOBBIX CMecen
KoMIUIeKT TepMOMETPOB

(0-100 C; 0-360C)

3.2.

KoMmiIuekt
XUMUYECKUX
[PEaKTUBOB

CocTaB KOMILJIEKTA:
Ha6op "Kuciorer"
(a3oTHas, cepHasi,

Ha6op "I'unpoxcuapt”
(runpoxcun Gapwus,
CUAPOKCH]T KaJHs,
TUAPOKCH]T KaTbIIUs,
TUAPOKCU]T HATPHUS)
Ha6op "Oxcusl
MeTauioB" (aJTIOMUHUS
OKCHUJI, Oapusi OKCHU]I,
prenesa (I11) oxkenn,
KaJIbIUS] OKCUJ], MarHUS
oxcun, menu (I1) okcup,
[MHKA OKCH/T)

Ha6op "llenounsie u
[1IeTTI0YHO3EMETbHBIC
MeTayuTbl" (JIUTUH,
HATPHH, KBTI )
Ha6op "MeTtayisr"
(aJIFOMUHUH, KeTe30,
MarHui, MeJlb, [INHK,
0JIOBO)

Ha6op "Lllenounsie u
[1Ie7TI0YHO3EMEITbHBIC
MeTayuTbl" (JIUTUH,
HATPHH, KBTI )
Ha6op "OrueonacHeie

(KpacHBIi1), OKCHUJT

coJistHast, opTodochopHast)

BemecTBa" (cepa, pochop

1 mT.

1 mr.




tocopa (V)

Ha6op "T"anorensr" (itox,
Opom)

Ha6op "T"anorenunr"
(JTFOMUHUS XJIOPH]I,
AMMOHUS XJIOpU, Oapust
xyiopu/, xxenesa (111)
XJIOPU/I, Kallus HOTu,
KaJTus XJIOPHI, KAIbIUS
XJIOPU/I, TUTHSI XJIOPUJI,
Marnus xsmopun, meau (I1)
XJIOpUJI, HATpUS OpOMUI,
HaTpus GTOPUI, HATPUS
XJIOPU/I, IMHKA XJIOPU]T)
Ha6op "Cynbdartsl,
cyabubl, cynbHuTh"
(asmoMuHUs Cyabdar,
AMMOHUS CyIb(ar,
pxenesa (1) cynbdun,
pkenesa (I1) cynbdar, 7-mu
BOJIHBIN, Kalus cyybdar,
koOanbTa (II) cynbdar,
Maraus cynabdar, meau
(I1)) cynbdar 6e3BOAHBIIH,
mveu (1) cynsdar 5-tn
BOJIHBIN, HATPUS CYTbOUI,
HATpUs CyTb(UT, HATPUS
cynb(aT, HaTpus
ruapocyibdar, HUKENs
cyibdar

Ha6op "Kapbonatsr"
(aMMoOHUS KapOOHAT,
Kanus kapoonar, menu (II)
KapOOHAT OCHOBHOM,
HaTpusl KapOoHAT, HATPUS
rUApOKapOoHaT)

Ha6op "docdarsr.
Cunukatsl” (Kayus
MOHOTHApOoOpTOhOChaT,
HaTpus CUIIMKAT 9-TH
BOJTHBIM, HATPUS
optodocdar
Tpex3aMelleHHbIN, HATpUs
muruapodocdar)

HaGop "Aneratsl.
Ponanuasl. CoennHeHust
bkene3a" (Kayus alerar,
kanus peppo (I1)
reKcalanml, Kajius




deppo (I1I) rexcanmonuy,
KaJIUsl pOJIaHuU, HATPUs
areTaT, CBMHIIA aIleTar)
Ha6op "Coenunenust
Mapranna' (Kajaus
MepMaHTraHaT, Mapratua
(IV) okcun, mapranna (II)
cynb(aT, Maprasia
XJIOPUT)

Hat6op "CoenuaeHust
xpoma" (aMMOHUS
TUXPOMAT, KaJUS
TUXpPOMAT, KaJIusl XpOMar,
xpoma (III) xnopun 6-Tu
BOTHBIN )

Ha6op "Hutpatsr"
(aJTFOMUHUST HUTpAT,
AMMOHUSI HUTPAT, KaJus
HUTPAT, KAJIBIUSI HUTPAT,
menu (I1) autpar, Hatpust
HUTpaT, cepedpa HUTPAT)
Ha6op "Unaukatopsr"
(JTaKMOWM 1, METHUIIOBBIH
OpaH>KEBbI,
benondranenn)

Ha6op
"Kucnoposcoaepxkaiye
OpraHuyeckue Beniecrsa'
(ameToH, TIMLEPHH,
MTUATUIIOBBIN 3¢up, crupt
H-OyTHIIOBBIN, CIIUPT
M30aMHUJIOBBIN, CIIUPT
N300y THIIOBBIN, CIIUPT
ATHIIOBBIN, PEHO,
(dbopmanuH,
STUIICHTJIUKOJIb,
YKCYCHO-3THJIOBBIN 3(Up)
Ha6op "YrneBomgoposr"
(6en3uH, rekcan, He(Th,
TOJTYOJI, ITUKIJIOTECKaH )
Ha6op "Kucnotst
opranudeckue" (KHUCI0Ta
AMUHOYKCYCHas1, KUCIIOTa
OeH301iHas1, KUCIIoTa
MaclisiHas, KUCJI0Ta
MypaBbUHAas!, KUCIIOTA
0JIEMHOBAsA, KUCIIOTA
MaJIbMUTHHOBASI, KUCIIOTA
CTeapuHOBasl, KUCIOTA




YKCyCHas1, KUCJIOTa
[1aBesIeBas)

Ha6op "YraeBonsl.
AMUHBI" (aHUJTUH, AaHUJIUH
CEpHOKHCIIBIH,
J1-r1r0K03a, METUIIAMUH
CHIPOXJIOPH]I, Caxapo3a)

3.3.

KoMIuiekT
KOJIJIEKITNH 13
CIIICKA

IHaznauenwue:
IMTEeMOHCTPAIIMOHHOE,
BU/] YIIAKOBKU: KOpOOKa,
OITMCaHE: HAJIMUNE
CocTaB KOMITJIEKTA:
Komneknus "Bonxokua"
[Komneknus "KameHHbBIH
YTOJIb ¥ POAYKTHI €r0
nepepadoTku”
Komneknus "MeTtaiuisl 1
CIIIaBBI"

Kosnekius "Munepansl u
ropHbie mopobl" (49
BIJIOB)

[Kommekmus
"MuHepaibHbIe
yaoopenus"

Komnekmus "HedTs 1
MPOTYKTHI €€
nepepaboTku"
[Kommekmus
"IInactmaccer"
Komnekmus "Tonauso"
Komnekusa "HyryH u
crans"

Komnexuus "Kayuyk"
Komneknus "Ilkana
TBepaocTu"

HaGopsb! st
MOJICTUPOBAHUS CTPOCHUS
OPTaHUYECKUX BEIECTB
(yueHuueckue) He MeHee 4
[IT.

1 .

1 .

DOU3UKA

CocTaB KOMITJIEKTA:
[IITaTuB
ITEeMOHCTPAlIMOHHBIN:
Haznauenue: mpoBejeHuE
ITEMOHCTPAIMOHHBIX
OIIBITOB, OCHOBAHHE,

CTCpPXKCHb, JIANKH, KOJIbIIA,

1 .

1 .




My ThI: HATHYUE
CTOJIMK TIOAbEMHBIMH:
Tun croauka:
y4eOHBII1/1ab0paToOpHBIH,
0TI0pa, CTEPKEHB
BUHTOBOM, BUHT
PETyJIMPOBOYHBII:
HaJT9ue,

(yHKIHS TogbeMa 1
OITyCKaHUs CTOJIMKA:
ISEMIZE (S

M CTOYHHMK TTOCTOSIHHOTO U
[MepEMEHHOTO
HaTTPSKCHUS:
HasnaueHwue: I TUTaHHUS
peryIupyeMbIM
MEPECMCHHBIM 1
[MOCTOSTHHBIM TOKOM
DIICKTPUYECKHUX CXEM,
gactora, I'm: 50,
noTpedsieMasi MOITHOCTb,
BA: 10

MaHOMETp >KUAKOCTHOMN
ITEeMOHCTpPAlIMOHHBIN:
Haznauenwue: qis
M3MEPCHUS JIaBJICHUS 10
300 MM BOJISTHOTO CTOJI0A
BEIIIIC U HUXKE
ATMOC(EPHOTO JaBJICHMUS,
crexisinHas U-oOpa3Has
TpyOKa Ha MMO/ICTaBKe:
ISEMIZE (S

Kamepron Ha
[PE30HAHCHOM SITITUKE:
Hasnauenwue: s
IMTEMOHCTPAIIUH 3BYKOBBIX
KOJIeOaHUH U BOJIH,

TBa KaMepTOHA Ha
[PE3OHUPYIONIUX SIHKAX:
HaJnuue,

[PE3UHOBBIN MOJIOTOYEK:
HaJInyre

Hacoc BakyyMHBI# ¢
PIIEKTPOTIPUBOIOM:
HaznaueHwue: co3maHue
pa3psKEHUS WK
M30BITOYHOTO JaBJICHUS B
3AMKHYTBIX 00BbeMaXx,
OTIBITHI: KUTICHHE




PKUKOCTHU TIpU
[OHM>KEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
TaBJICHUE U JIp.

Tapenka BakyyMHas:
Ha3naueHue:
ITEMOHCTpALMs ONBITOB B
3aMKHYTOM 00BEME C
pa3peKEHHBIM BO3/IyXOM,
OCHOBAHHE C KPAaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pe3MHOBAst
MPOKJIAJIKa,
PIIEKTPUYECKHI 3BOHOK:
SENZE (S

Benepko Apxumena:
Ha3znaueHue:
IEMOHCTpaLus JeHCTBUSA
PKUIKOCTH Ha
[OTPY>KEHHOE B HEE TEJIO0
1 U3MEPEHNE BEIIMYMHbI
BHITAIKHUBAIOIICH CHIIBI,
BEICPKO, TEJIO0
[ATUHAPUYIECKON (HOPMBI,
pYXKUHHBIN TUHAMOMETP:
HaTM4Ke

OrHUBO BO3IYIIHOE:
Ha3znaueHue:
ITEMOHCTpaLUs
BOCIUIAMEHEHMSI TOPIOYEi
CMecH TIpH ee OBICTpOM
CKATHH,

TOJICTOCTEHHBIM LUIUHAP,
MOpLIEHb Ha
METaNINYECKOM IITOKE C
[PYKOSITKOM, 1M0OJICTaBKa
JUISL LWJIMHJPA: HAJIUYHe

4.1.

ObopynoBaHue It
IeMOHCTPAIUOHHBIX|
OIBITOB

[Tpubop muist
ITEeMOHCTpAINY TABICHUS
B xxuakocTu: HazHaueHue:
ITeMOHCTpaIs U3MEHEHUS
TaBJICHUS C TITyOMHOU
MOTPYKEHUS,

TaTYMK JTaBICHHS,
KPOHINTEWH JJI
KpETUICHUST Ha CTEHKE
cocyJia: HalIM4uue

[TpubGop ms

JACMOHCTpaln




ATMOC(EPHOTO JaBICHUS
(Marnmebyprckue
[OJTyIIIApHS):
Hasnauenue:
NTEMOHCTpALUs CHIIBI
aTMOC(HEPHOTO JIaBICHHUS,
TBa pa3beMHBIX
METAJUTHYECKUX
MOJTyIIAPUS C IPOYHBIMH
PYYKaMH ¥ XOPOIIIO
npUIUTH()OBAaHHBIMU
KpasiMU, HUTITIENb C
KpaHOM: HAJIIMYUE,
C03/1aBaeMO€ BHYTpHU
[11apOB
BaKyyMMETPHUECKOE
masienue: He meHee 0,05
MI1a,

MaKCHMaJIbHOE
pa3pbIBarolee yCUIiue: He
MeHee 90 H

HaGop Ten paBHOTO
oObema: Haznauenue: s
onpeeNeHUs U
CPaBHEHUS TEINIOEMKOCTH
U TUIOTHOCTH Pa3IMYHBIX
TBEP/IbIX MaTEPUAJIOB,
[IVTHHPBI U3 Pa3THYIHBIX
MaTepHalioB: HE MeHee 3
IIT.,

KPIOYKH JIJIsS
10/IBEIITBAHUS
[VTAHIPOB: HATNYHE
HaGop Ten paBHOI MacchI:
Haznauenwue: mis
oTpeieNICHUs U
CPaBHEHUIO IIIOTHOCTH
pa3IMYHBIX MaTepHaJIOB,
[VJTHHPBI U3 Pa3IMUHbIX
MaTepuanoB: HE MeHee 3
IIT.,

KPIOYKH JIJIs
[10/IBELIIBAHUS
[MJIMHPOB: HAJTMYKE
Cocy bl COOOIIArOIIHMECS:
Hasnauenue:
ITEMOHCTpaLus
0JINHAKOBOT'O YPOBHS
OTHOPOJTHOM >KUJAKOCTH B




COOOIIAOIINXCS MEKITY
co0oli cocyaax pa3zHoit
(bopMmsI,

COOOIIAroIINeCs
CTEKJISTHHBIE TPYOKHU
pa3Hoii GopMbI: HE MeHee
3 mrT.,

MOJICTABKA: HAINYHE
TpyOka HproToHa:
Ha3naueHue:
ITEMOHCTpaus
OJIHOBPEMEHHOCTHU
Ma/ICHUs PA3IMYHBIX TEN B
pa3peKEHHOM BO3/yXe€,
(YHKIIHSI TOAKITFOUEHHS K
BaKyyMHOMY HAacocCy:
HaIn4ue,

UIMHA TPYOKH: HE MEHee
80 cM.,

[PE3NHOBBIE MPOOKH,
HUIIIENb: HAIUYHeE,
KOJIMYECTBO TEN B TpyOKe:
He MeHee 3 IIT.

[[lap ITackans:
Haznauenue:
ITEMOHCTpALUs TIepeadn
MPOM3BOJMMOrO Ha
PKUIKOCTD JaBJICHUS B
3aMKHYTOM COCY/I€,
ITEMOHCTpaUs IO IbeMa
PKUIKOCTH TIOJ] IEHCTBHEM
aTMOC(HEPHOTO JIaBICHHUS,
METAJUTHYECKUH IIHIINHAP
C OIlpaBaMH, OPIIEHb CO
[ITOKOM, ITOJIBII
METaATTMYECKUH map ¢
OTBEPCTHSIMU: HAJIUYUE,
JUTMHA IWIMHApA: He
MeHee 22 CM,

TuaMeTp 1apa: He MeHee
8 cM

[[lap ¢ KOJIBLIOM:
Haznauenue:
ITEMOHCTpaLus
pacIIupeHus TBEPI0ro
Teja IpHU HarpeBaHuH,
[ITaTUB, METAJUINYECKOE
KOJIBIIO ¢ My(TOM, map ¢
[ICTTIOYKOM: HAJIU4IHeE,




IJIMHA [EMMOYKH: HE MEHEE
80 MM,

mTuaMeTp mapa: He MeHee
25 MM

[{nmuHIpBl CBUHITOBBIE CO
ctpyrom: Ha3znauenue:
ITeMOHCTpAIHS B3aUMHOTO
MPUTSHKEHHST MEXKITY
ATOMaMH TBEPJIBIX TE,
KOJIUYECTBO OJJMHAKOBEIX
[IUJIMHJIPOB: HE MEHEe 2
IIT.,

MaTepual UINH/IPOB:
CTaJIb M CBUHEII,

KPIOYKH JIJIST
[TOIBEIIMBAHUS: HAJIUYHE,
CTpPYT, HAIPaBJISFOIIAs
TpyOKa: HaIM4Ke
[Tpubop Jlenna:
HasHnauenwe: s
ICCIIEIOBAHUS
3aBUCHUMOCTH
HaIpaBJICHU
WHTyKITMOHHOTO TOKa OT
XapakTepa U3MEHEHUs
MarHUTHOTO ITOTOKA,
CTOHKa C KOPOMBICTIOM:
HaIM4He,

KOJINYIECTBO
AJTFOMUHHEBBIX KOJICII: He
MeHee 2 IIT.,

[MpOpE3b B OJTHOM U3
KOJICI: HaJIM4ue

Maraut gyrooopa3HbIii
ITeMOHCTPAIIMOHHBIN
[Haznauenwue:
TeMOHCTpalIMsi CBOHCTB
[MIOCTOSIHHBIX MAarHUTOB,
THIT MAaTHATA:
HaMarHM4YEeHHbBIA OPYCOK,
KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIIOCOB
MarHuTa: HaJu4ue
IMarsuT ImojocoBoOM
ITEeMOHCTPALIMOHHbBIN
(mapa): Haznauenue:
TeMOHCTpalMs CBONCTB
[MOCTOSIHHBIX MarHUTOB,




THTT MarHuTa:
HaMarHWYeHHBIH OpyCOK
MPSIMOJTMHEWHOM (OPMBI,
KOJINUECTBO 1BETOB
MarHuTa: He MeHee 2,
0003HAYEHNE TTOJFOCOB
MarHuTa: HaTnIue
CTpenkyu MarHUTHBIC Ha
mtatuBax: Haznauenue:
ITEMOHCTpaIUs
B3aMMO/IEHCTBUSI TTOJTFOCOB
MarHuTOB, OPUECHTAIIUU
MarHuTa B MArHUTHOM
moJie,

HaMarHMYEeHHAsl CTPEIIKa:
HaJn4ue,

KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
MOJ/ICTaBKa: HAJTMYNE
Ha6op
ITEeMOHCTPALIMOHHbBIN
"DnekTpocTaruka'
(37eKTpOCKOMBI (2 ImT.),
cynTaH (2 mrt.), majoyka
CTEKJITHHAS, TTaJJ0YKa
POOHUTOBAS, IIITATUBHI
M30JMpYoIue (2 1IT.)
MaruHa 351eKTpodh opHast
VT BBICOKOBOJIBTHBIN
ncrounvk: HazHauenwue:
IUTST TTOJTY9EHUS
PIEKTPUYECKOTO 3aps/ia
BBHICOKOT'O TIOTCHITMATA U
[OJIyYEHUS] HCKPOBOTO
paspsina,

ITMCKY HA CTOMKaX:
HaJTMIne,

KOJINYECTBO JICHIEHCKUX
0aHOK: HEe MeHee 2,
MO/ICTaBKa: HAJIMYNE
KoMIIeKkT npoBOJI0B:
Jlmuaa: He meHee 500 MM
- 4 mT., 250 MM - 4 1T,
100 MM - 8 1T,
Ha3HAuYCHUE: IS

MO IKTFOYCHHST
ITEMOHCTPAIMOHHBIX
MpUOOPOB U
000pyI0BaHUS K




VMCTOYHHUKY TOKA, JUIS
COOPKH IIEKTPUUYECKUX
LIeIIeH, BKITFOYast
DIICMEHTBI U3 PaOdOThI
"TlocTossHHBIM
PIEKTPUYECKUH TOK"

4.2.

ObopynoBaHue It
mabopaTOpHBIX
paboT u
VICHHYECKIX
OIbITOB (Ha Oaze
KOMILJICKTOB JIJIs
0I'D)

[[ITaTiB 1a0OPAaTOPHEIIL C
epKaTensiMu

BECHI 3JIEKTPOHHbBIE
MEH3YpKa, Ipeaes
3mepenus 250 mi
muaamometp 1 H
muaaMomeTp S H
[IUJIMH]IP CTATBHOM, 25
cMm3

[VTHH]P aTFOMUHHEBBIN
25 cm3

[VTHH/P aTFOMUHHEBBIN
34 cm3

[IUJIMH]IP TIIACTUKOBBIA 56
cM3 (1St ©3MEPEHUS CHITBI
Apxumena)

npyxxuHa 40 H/m
npyxuna 10 H/m

rpy3sl 10 100 1 (6 mT.)
rpy3 HaOOPHBII
YCTaHaBJIMBAET Maccy ¢
marom 10 T

MepHasi JICHTa, JINHEHKa,
TPaHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTBIO

HATPaBIIAIONIAsT UTHHOM
He MmeHee 500 MM.
J10JKHBI OBITH
oOecrieyeHbl pa3Hble

KO2 (D PUITEHTHI TPEHUS
Opycka 1o
HarnpasJIsiFOLIEN
CEKYHJIOMEp
PIEKTPOHHBIN C JATYMKOM
HaIpaBJISIFOIIAs CO
[1KaJIOU

OpYCOK JepEBSIHHBIN C
TyCKOBBIM MarHuTOM
HUTSHON MasiTHUK C
TPY30M C TyCKOBBIM
MarHuTOM U C

BO3MO>XHOCTBIO

8 IIT.

4 11T,




M3MEHEHHS JIJTUHBI HUTH
phIuar

0JIOK TTOIBUKHBIN

0JIOK HETIOABMKHBIN
KaJIOpUMETP

TEPMOMETP

MCTOYHUK TTUTAHHS
MOCTOSTHHOTO TOKa
(BBIMPSIMHUTEITH C
BBIXOTHBIM HAIPSKEHUEM
36 - 42 B unu
OaTapeitHblil 00K ¢
BO3MOKHOCTBIO
[PETYJIMPOBKH BBIXOAHOTO
HATPSHKCHUS

BOJIBTMETP
nByxnpenenbusii (3 B, 6
B)

aMIIepMET]P
nByxnpenenbubii (0,6 A,
3 A)

pesucrop 4,7 Om
pesucrop 5,7 Om
mammouka (4,8 B, 0,5 A)
[epeEMEHHBIN Pe3UCTOP
(peocrtar) 10 10 Om
COCTMHUTEIbHBIC
npoBoja, 20 wir.

KITFOY

Ha0OP MPOBOJIOYHBIX
pe3uctopoB plS
coOmparomas JIMH3a,
(hoKyCcHOE paccTOsIHHE
100 MM

coOmparomas JIMH3a,
boxycHoe paccTostHHe 50
MM

[paccenBaroIas JMH3a,
(boKyCHOE pacCTOsSIHUE -
75 MM

PKpaH

OTITHYECKAs CKaMbs
cnaiy "Mojenb
npeamera”

OCBETHUTEIb
MOJTYIIMIHHJP C
MJIQHIIIETOM C KPYTOBBIM
TPaHCIIOPTUPOM

[Tpubop ais n3yyeHus




ra30BbIX 3aKOHOB
Kanumisips
JudpakimonHas pemerka
600 mTpruXxoB/MM
JudpakimonHas pemerka
300 mTpuxoB/MM
3epkano

JlazepHas ykaska
[Tonstpouy B pamke

[Lleau FOHra

Karymka MOTOK

b0k 11Moa0B

Ib10K KOHJIEHCATOPOB
Kommnac

Maraut

(DJIEKTPOMAarHuT

ONUIKY KEJIEe3HbIE B
baHKe

TexHomoruueckas HaITpaBJICHHOCTb

1.

OOpa3oBaTenbHbII
KOHCTPYKTOP LIS
[PaKTUKHN OJIOYHOTO
[IPOTPaMMHUPOBAHUS
C KOMIUIEKTOM
aTYNKOB

Po6oToTexHnueckuit
HaOOp NpeIHa3HaueH IS
M3yYCHHS OCHOB
POOOTOTEXHUKH, ETAJICH,
Y3JI0B U MEXaHH3MOB,
HEOOXOIUMBIX JIJIS
CO3JIaHHS
POOOTOTEXHUYECKUX
[YCTpPOMCTB.

HaGop mpexacrasinser
c000i KOMIUIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCTMHUTEIbHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUUECKUX
KOMIIOHEHTOB.

Ha6op mo3Bossier
coOupats (u
[IPOrpaMMUPOBATH
coOupaeMbie MOJIEIH ), U3
DIIEMEHTOB, BXOSIIUX B
€ro COCTaB, MOJICTH
MEXaTPOHHBIX U
POOOTOTEXHUICCKUX
YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJIEHHUEM, B TOM
4rCIIe Ha KOJIECHOM X0y,

a TaK)Ke KOHCTPYKIHUM,

1 mT.

1 mmr.




OCHOBaHHBIX Ha
MICIIOJIb30BaHUHU IIepeiad
(B TOM uuncIie YepBAYHBIX
1 3y04YaThIX), a TAKXKe
pBIYAroB.

CBETOINOIHBIN
MaTPUYHBIN TUCIIIEHN C
OeIoii MoICBETKON Ha
KOHTPOJLIIEpE
KonmaecTBo mopToB
BBO/Ia/BBIBOJIA HA
KOHTpOJUIEpE HE MeHee 6
KonruecTBO KHOIIOK HE
MeHee 4

O0111ee KOTUIECTBO
HIIEMEHTOB: HE MeHee 520
[T, B TOM YHCJIE:

1) nporpammupyemsbIit
0JIOK yTIpaBJICHUS,
KOTOPBIA MOXKET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKUME;

2) cepBOMOTOPHI

3) JaT4YUK CHIIBI

4) naTYrK paccTOSHUS

5) JaTYMK 1BETa

6) aKKyMYJISITOpHAS
Oarapest

7) I[lnacTuKoBBIC
CTPYKTYPHBIE DJIEMEHTHI,
BKJTFOYAsT
nepdopupoBaHHbIE
BIICMEHTEIL: OaJIKH,
KyOHMKH, OCH U BaJbl,
COCTMHUTEILHBIC
PIIEMEHTHI K OCsIM,
[IIECTEPHH,
MpeIHa3HaYCHHbIE IS
CO3/1aHHUsl YEPBAYHBIX U
3yO04aThIX mepesad,
COETMHUTENbHBIE U
KpEIEe)KHbIE SJIEMEHTHI;
7) [IporpammHOe
oOecreueHue,
MCIIOJIb3yeMOe ISt
[IPOrpaMMHUPOBaHUS
coOnpaemMbIx
POOOTOTEXHUYECKUX
MOJIesIeil U YCTPOMNCTB,




ITOCTYTIHO JIJIsl CKQUHMBaHUS]
u3 cetu MHTEpHET

OOpa3oBaTenbHbII
HAOOP M0 MEXaHHMKE,
MeXaTpoOHUKE U
POOOTOTEXHUKE

KoMIUIeKT uist u3y4eHus
OCHOB DJIEKTPOHUKH U
POOOTOTEXHUKH

Ha6op nomxeH ObITh
MpeIHa3HAYCH IS
MPOBEJCHUS YICOHBIX
BaHSTHUN TIO AIEKTPOHUKE
1 CXEMOTEXHHKE C IEJIBIO
M3yueHus HauboJee
pacrpoCcTpaHeHHOM
PICMEHTHOM 0a3bl,
MPUMEHSIEMO IS
MHKCHEPHO-TEXHUYECKOTO
TBOPYECTBA yUAIIUXCS
pa3paboTKK y4eOHBIX
Moseneit po6oroB. Habop
NOJKEH MO3BOJIATH
YYaIIuMCsI Ha PaKTHKE
OCBOHTH OCHOBHBIE
TEXHOJIOTHH
MPOCKTHPOBAHUS
POOOTOTEXHUYECKUX
KOMILJICKCOB Ha MpUMepe
y4eOHBIX Moeen
pPoOOTOB, a TAK)KE U3YUUTh
OCHOBHBIE TEXHHUECKHE
perieHus B o01acTu
KHOEPHETUYECKUX U
BCTPaNBAEMBIX CHCTEM.

B coctaB KOMIUIEKTa
ITOJKEH BXOJUTH HabOp
KOHCTPYKTUBHBIX
DIIEMEHTOB JIsI COOPKHU
MakeTa
MaHHUITYJISIIIHOHHOTO
po0oTa, KOMIUICKT
METATHYECKUX
KOHCTPYKTUBHBIX
DIIEMEHTOB JIsT COOPKHU
MakeTa MOOHMIILHOTO
poboTa u T.II.

B cocTtaB KOMIUIEKTa
BXOJIUT HAOOP
PIIEKTPOHHBIX
KOMITOHCHTOB TSI
M3yYeHHsI OCHOB

1 .

1 .




PIEKTPOHUKHU 1
CXEMOTEXHUKH, a TAKKE
KOMILJIEKT TTPUBOJIOB U
IMTATYMKOB PA3ITMUYHOTO
TUTIA JJ1 pa3paboTKu
POOOTOTEXHUICCKUX
KOMILIEKCOB.
B coctaB KOMIUIEKTa
ITOJDKHO BXOAHUTH: MOTOPBI
C DHKOJIEpOM - HE MeHee 2
[T, CEPBOIPUBO/
0OJIBIIION - HE MEHee 4 11T,
CEPBOIPUBO MaJIbIH - HE
MEHee 2 IIT,
WH(paKpacHbIA TaTYHK -
HEe MeHee 3 T,
YJIBTPa3ByKOBOW JATYHK -
HE McHee 3 IIT, JaT9YHK
TEeMIEpaTyphl - HE MEHEe
1 mT, TaTYuK
OCBEIIIEHHOCTH - HE MEHEe
1 T, HabOp PMEKTPOHHBIX
KOMITOHEHTOB
(pe3ucTopsl,
KOHJICHCATOPBI,
CBETOIUO]IbI PA3TMYHOTO
HOMMHAJIA), KOMIUIEKT
MPOBOJIOB JIJIst
0ecraeqyHoro
POTOTUITUPOBAHMUS,
r1aTa 0ecraeyHoro
POTOTUITUPOBAHMUS,
AKKYMYJISITOP U 3apsTHOE
CTPOMCTBO.
B coctaB KOMIUIEKTa
TOJDKEH BXOJUTh
MPOrpaMMHUPYEMbIi
KOHTPOJLJIED,
pPOrpaMMHUPYEMbI B
cpene Arduino IDE wnm
AHAJIOTUYHBIX CBOOOIHO
pacrpocTpaHsIeMbIX
cpenax pa3pabOoTKH.
[IporpaMmupyemslii
KOHTPOJLJIEP JOJDKEH
00Ja1aTh MOPTaMu AJIsI
MOIKJTFOYCHHS U (POBBIX
1 aHAJIOTOBBIX YCTPOWCTB,
nHrepdeiicamu TTL,




USART, I2C, SPI,
Ethernet, Bluetooth mnu
WiFi.

B cocraB koMIekra
TOJDKEH BXOJUTH MOAYJIb
TEXHUYECKOTO 3pEHUs,
MPEICTABIISIOMINN COO0M
BHIUMCIIUTEIIHBHOE
[YCTPOMCTBO CO
BCTPOSCHHBIM
MUKPOITPOIIECCOPOM
(kos1-BO si7IEp - HE MeHee 4
[T, YaCTOTA SApa HE
Menee 1.2 I'T', 00beM
O3V - ne menee 512 MO,
00BEM BCTPOCHHOM
maMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHOM
KaMepoi (MaKCHMaIbHOE
paspeiieHue
BU/ICOIIOTOKA,
repeaBaeMoro mo
uHTepdeiicy USB - He
MeHee 2592 x 1944 en.) u
ONTHYECKOW CUCTEMOIA.
Mo 1yJIb TEXHUYECKOTO
BpeHus T0JDKEH 00J1a1aTh
COBMECTUMOCTEBIO C

a3 IMYHBIMU
POrpaMMHUPYEMBIMHU
KOHTPOJIJIEPAMHU C
MOMOIIIbIO HHTEP(EICOB -
TTL, UART, 12C, SPI,
Ethernet. Moxynb
TEXHUYECKOTO 3PEHUS
ITOJDKEH UMETh
BCTPOEHHOE MPOTrPaMMHOE
oOecrieueHne Ha OCHOBE
OIEpalMOHHON CUCTEMBI
Linux, 103BOJISIONIEE
OCYIIIECTBIISITh HACTPOUKY
CHUCTEMbI MALTUHHOTO
00y4eHHS TapaMeTpoB
HEUPOHHBIX CeTel /IS
0OHapyKEeHHs] 00HEKTOB,
onpeaeNeHUs UX
apaMeTpoB U
anbHENIIeH

M IeHTU(D KA.




KomriekT nomkeH
oOecrieunBaTh
BO3MOYKHOCTh M3yUCHUS
OCHOB pa3pabOTKu
MPOTrPaAaMMHBIX U
AIapaTHBIX KOMIUICKCOB
WHKCHEPHBIX CHCTEM,
peeHuii B cepe
"UnaTepner Bemein", a
TaKXe PEIICHUN B
00J1aCTH POOOTOTEXHHKH,
MCKYCCTBEHHOTO
MHTEUICKTa ¥ MAITHHHOTO
0OyJCHHS.

KommbroTepaoe 000py1oBaHue

1 [HoyrOyx

DopM-(hakTop: HOYTOYK;
PKecTkas, HeoTKII0UaeMast
KJIaBUATypa: HaJIU4ueE;
Pycckast packiaika
KJIaBUATYPBbI: HAJIUYHE;
/Inaronans skpaHa: He
MeHee 15,6 TI0MMOB;
Pa3perienue sxpaHa: He
menee 1920 x 1080
IMUKCEIICH;

KonuuectBo siaep
poreccopa: He MeHee 4;
KonndecTBO MOTOKOB: HE
MeHee 8;

bazoBast TakToBast yacToTa
poieccopa: He MeHee |
[T

MakcruManbHast TAKTOBAs
HacToTa MpoLeccopa: He
Menee 2,5 I'Tm;
K»m-namste npoueccopa:
He MeHee 6 MOaliT;
O0beM yCTaHOBIIEHHOM
ONEepaTUBHON NaMATHU: HE
MeHee 8 I'0aiiT;

O0beM noaaep)KUBacMOi
OTepaTHBHON MaMsITH (/115
BO3MOYKHOCTH
pacIIMpEHus1): HE MEHEe
24 I"0aiir;

O6bem HakonuTens SSD:
He meHee 240 I"0aiiT;
IBpemsi aBTOHOMHO

3 miT.

2 1IT.




paboThI OT OaTapeu: He
MeHee 6 4acoB;

Bec HoyTOyKa €
YCTaHOBJIEHHBIM
AKKYyMYJISITOpOM: He Ooree
1,8 kr;

Buemrnuit uarepdeiic
USB cranaapra HE HUXE
3.0: HE MeHee Tpex
CBOOOHBIX;

Buemrnuit uarepdeiic
LAN (ucnosib30BaHue
MEPEXOTHUKOB HE
[PEyCMOTPEHO):
HAINYNE,

Hannune moxyneit u
uHTEep(hercoB
(ucronp30BaHKe
MEPEXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI;

becnipoBoiHas CBS3b
'Wi-Fi: Hanuuue ¢
[MOJIEP>KKOM CTaHapTa
IEEE 802.11n niu
COBpEMEHHEE;
'Web-kamepa: Hanuuue,
MaHunynasaTop "Mbilb":
HaJIN4Ke,
[IpenycraHoBiIeHHAs
OTIepaIioHHas CHCTEMA C
rpaduyecKum
MOJIb30BATEIILCKUM
uHTepdhercoMm,
oOecrieunBaromias paboTy
[pacrpoCcTpaHEHHbIX
00pa3zoBaTeIbHBIX U
00IIeCHCTEMHBIX
MPUITIOKEHUH: HAJTMYKE.

MOV (npuntep,
CKaHEp, KOTIHP)

Tun ycrpoiictea: MOY
(byHKIIMM TIeUaTH,
KOIMPOBaHMUS,
CKaHHPOBAHUSA);

Dopmar Oymaru: He
MeHee A4,

L{BeTHOCTB: YepHO-OEIIbIif;
TexHOI0rus nevyaTu:
nazepHas

MakcumaibHOe

1 .

1 .




pa3pelieHne neyaTu: He
MeHee 1200 x 1200 Touyek;
Hutepdeticer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabnuya N 2

MNPO®UJIbHBIA KOMILJIEKT OBOPYJ1OBAHUA

Hanmenosanne
000pyIOBaHHS

Kpartkue npumepHsbie
TEXHUYECKUE XapaKTEPUCTUKU

KoymuecTBo enuHmIl
IS PO UIBHOTO
KOMILJICKTA
(0Omieo0pa3oBaTeIbHBIC
OpraHu3aluu, He
SIBJISTFOIIIECST
MaJIOKOMILIEKTHBIM),
eJI. M3M.

KonmuectBo eaunui
JUTS TPO(UITBHOTO
KOMILIEKTa
(MamOKOMITJIEKTHBIE
0011e00pa30BaATEIHHBIC
OpraHu3alliun), €1I. U3M.

HbA30BAS (OBA3ATEJIBHAS YACTD)

EcTecTBEeHHO-Hay4YHasi HAPABJIEHHOCTh

1.

[{udposas
TabopaTopus Mo

OroIoTun
(yueHudeckas)

OOecrneunBaeT BHIMOTHEHUE
mabopaTopHBIX padoOT Ha
ypoKax 1o OMOJIOTHH B
OCHOBHOH LIKOJIE U
[TPOEKTHO-KCCIIEJ0BATEIBCKON
NeSITEIbHOCTH yUallluXCsl.
Komrexranus:
becnipoBoIHOM MYJIBTHUIATYHK
0 OMOJIOTHH C 6-10
BCTPOEHHBIMU JIATYMKAMMU:
JaTurK BIAXKHOCTH C
Tarna3oHoOM U3MEpPEHUs
0...100%

/[aT4rK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUS HE
yxe ueM ot 0 g0 180000 5k
[laTunk pH ¢ nuamazonom
3MepeHust He yke yeM oT 0
o 14 pH

laTunk TemMneparypsl C
Tara3oHOM U3MEPEHUsS He
yxe ueM ot -20 10 +140 C
JlaTunk
RIIEKTPOIIPOBOUMOCTH C
arna3oHaMy U3MEpEHUs He

yxe yem ot 0 10 200 MxCwM;

3 mmT.

2 IIT.




oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxkCMm

/laTunk TemMnepaTypbl
OKpY>Karollen cpesibl ¢
ITMarna3oHoOM U3MEPEHUsSI He
yke geM ot -20 o +40
IAKCEeCCyaphl:

Ka6ens USB
COETMHUTEIbHBIN

3apsIHOE YCTPOUCTBO C
kaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOJCTBO MO
PKCIUTyaTauu UGPOBOA
maGopaTopuu

[{udpoBas Bugeokamepa ¢
METAJUTHYECKUM IITaTUBOM,
paszpemienne He menee 0,3
Mmukc

[IporpammHOe obecrieueHne
MeTtonnueckue
[pekomeHanuu He meHee 30
padot

YakoBka

Hanmuue pycckos3pIYHOTO
caiiTa moJJIePKKHU, HATUINE
BHJICOPOJIHKOB.

[{udposas
irabGoparopus 1o

XIMUHU
(yueHu4eckas)

O0ecneunBaeT BBITIOJIHEHHE
mabopaTopHBIX PaboT 1o
XMMHUH Ha YPOKax B OCHOBHOM
[IIKOJIE U
[IPOEKTHO-UCCIIEI0BATEIBCKOM
eSATENbHOCTH yUalUXCsl.
Kommiekramus:
becripoBoIHON MYJIBTUIATYHK
[10 XUMUU C 4-Ms
BCTPOCHHBIMH JIATYNKAMU
[laTunk pH ¢ nuamazonom
M3MEpeHUs He yxe yeM ot 0
o 14 pH

/laTurK BRICOKOU
TeMIepaTypsl (TEpMOTIAPHBIIA)
C IMara30HOM U3MEpPEHUs He
yxe ueM ot -100 1o +900 C
JlaTuuk
PIEKTPOIPOBOIUMOCTH C
TuanazoHaMu U3MEpPEHUs He

3 mT.

yxe yem ot 0 10 200 MxCwM;

2 IIT.




oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxkCMm

/laTunk TemMnepaTypbl
[IATHHOBBIN C TUATIA30HOM
3MepeHust He yke yeM oT -30
o +120 C

OTnenbHBIC TaTYUKH:
JlaTurK ONTUYECKON
[JIOTHOCTH 525 HM
IAKCEecCyaphl:

Ka6ens USB
COETMHUTEIbHBIN

3apsIHOE YCTPOUCTBO C
kaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOJCTBO MO
PKCIUTyaTauu UG POBOMA
imabopaTopuu

HaGop maboparopHoit
OCHACTKHU

[IporpammHoOe obecrieuenne
MeTtonnueckue
[pekomeHanuu He meHee 40
padot

Hanmuue pycckos3pIYHOTO
caiiTa moJIePKKU

Hannuue BU1€OPOIIMKOB.

[{udposas
irabGoparopus 1o

(busuke
(yueHu4eckas)

O0ecneunBaeT BBITIOJIHEHHE
PKCIIEPUMEHTOB IO TEMaM
Kypca (pU3HKH.
Kommekrarusi:
becripoBOIHON MyJIBTUIATYUK
o gusuke ¢ 6-10
BCTPOCHHBIMHU JaTYUKAMMU:
[{ndpoBoit naTumk
TeMIEepaTyphl C AUANIA30HOM
M3MEpPEHUs HE yKe yeM oT -20
o 120 C

[{ndposoii naTumk
A0COJTIOTHOTO JIaBJICHHUS C
Tuana3oHoOM U3MEPEHUS HE
yxe ueM ot 0 1o 500 kIla
JlaT9MK MarHUTHOTO TIOJIS C
Tuana3oHOM U3MEPEHUS HE
yxe ueM ot -80 10 80 MmTn
JlaT4nK HampPsSOKEHUS C
TuanazoHaMu U3MEpPEHUs He

ly>xe yem ot -2 10 +2 B; oT -5

3 mT.

2 IIT.




o +5 B; ot -10 10 +10 B; ot
-15 1o +15 B

/laTunk TOKa HE y>Ke YeM OT
-1 1o +1 A

/laTunk akceaepoMeTp ¢
[oKa3aTeNIIMUA HE MEHEE YeM:
+/-2g,+/-4¢g +/-8¢g
OTnenbpHBIE YCTPOHCTBA:
USB ocmmnorpad He menee
2 kanana, +/- 100 B
IAKCEecCyaphl:

Ka6ens USB
COETMHUTEIbHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop s
[POBEACHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOJCTBO MO
PKCIUTyaTauy @ poBoit
imabopaTopuu

[IporpammHoOe obecrieueHne
MeTtonnueckue
pexomenaruu (40 pador)
Hanmuue pyccKkos3pIYHOTO
caiiTa moJIePKKU

Hannuue BHI€OPOIIMKOB.

Kowmmnbroreproe 00opyoBaHne

4.

HoytOyx

Dopm-pakTop: HOYyTOYK;
KecTkas, HeoTKIIOUaeMast
KJIaBUATYypa: HaJIH4uE;
Pycckas packianka
KJIaBUATYPBI: HAIUYHE,
J/lnaronans 3KpaHa: HE MEHee
15,6 IOHMOB;

Pazpemenue skpana: He
Mmeree 1920 x 1080 nukcenet;
KonmuectBo siaep
porieccopa: He MeHee 4;
KonnuecTBo MOTOKOB: HE
MeHee 8;

ba3oBas TakTOBas 4acToTra
poreccopa: He menee 1 I'T;
MakcumalibHasi TAKTOBas
HacToTa Impoleccopa: He
meHee 2,5 I'Tn;

Khsmi-namsite nponeccopa: He

3 mT.

2 IIT.




MeHee 6 MOaiit;

O0beM yCTaHOBIICHHON
OTIEpaTUBHOMW MaMsTH: HE
MeHee 8 ['0aiirT;

O0beM Mo IepKUBAEMOI
OTIEPATUBHOMN MaMATH (ISt
BO3MOKHOCTH PACIIUPEHUS):
He MeHee 24 ['0aiiT;

O6bem Hakonutens SSD: He
Menee 240 I"6aliT;

Bpemst aBTOHOMHOM pabOThI
oT Oarapen: HEe MeHee 6
4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
aKKyMyJaTopoM: He 6onee 1,8
KT;

Buemnuii uatepdeiic USB
cTa”aapta He Hike 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnunii uarepdeiic LAN
(WCTOB30BaHKE
[1EPEXOTHUKOB HE
[PETYyCMOTPEHO): HATMYHE;
Hanuuue mojyneit u
mHTep(dhericoB
(MCTIOJIb30BaHNE
[EePEXOTHUKOB HE
penycMoTpeno): VGA,
HDMI,

becnipoBonHas cBsizp Wi-Fi:
HAITMYUE C TIOJIICPKKOM
crangapta IEEE 802.11n unu
COBpEMEHHEE;

'Web-kamepa: Hanmuume;
ManunysiTop "Mbliiib":
HaIM4ue;
[IpemycTanoBineHHAas
oIepaloHHast CucTemMa ¢
rpaduueckum
[10JIb30BaTEIbCKUM
mHTEepdeicom,
oOecrieunBatomas padboTy
[pacripoCcTpaHEeHHBIX
00pa3oBaTeIbHBIX U
00I11€CUCTEMHBIX
[IPUITOKEHU M

HaJIM4Ke.

MOV (mpunTep,

Tun ycrpoiictea: MOY

1 mT.

1 .




CKaHep, KOIHP)

(pyHKIIMY TIeYaTH,
KOITMPOBAHUS,
CKaHUPOBAHU);

dopmat Oymaru: He MEHee
A4;

[[BeTHOCTB: YepHO-OETBIN;
TexHoIOTHs NevaTu:
mazepHas

MaxkcumallbHOE pa3penieHue
neyatu: He meHee 1200 x
1200 Touek;

NuTtepdeticer: Wi-Fi, Ethernet

(RJ-45), USB.

OINOJIHUTEJIBHOE ObOPY IOBAHUE

ECTGCTBGHHO-Hay‘-IHaﬂ HaIpaBJICHHOCTH

1.

[{udposas
lmaboparopus 1o

OroJIoTUN
(yueHu4eckas)

O0ecmieunBaeT BBITIOJIHEHHE
mabopaTopHBIX paboT Ha
ypoKax 1mo OMOJIOTHH B
OCHOBHOMU IIIKOJIE U
[TPOEKTHO-KCCIIEJ0BATEIBCKON
NeSITEIbHOCTH yUallluXCsl.
Kommekrausi:
becripoBoIHON MYJIBTHUIATYHK
o 6uooruu ¢ 6-10
BCTPOEHHBIMU JIATYMKAMMU:
JaTunK BIaXKHOCTH C
Tarna3oHoOM U3MEpPEHUs
0...100%

/[aT4iK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUS HE
yxe ueM ot 0 g0 180000 5k
[laTunk pH ¢ nuamazonom
M3MEpeHUs He yxxe yeM ot 0
o 14 pH

JlaTurk TemMmepaTypsl C
TMana3oHOM U3MEPEHUS HE
ke gem ot -20 1o +140 C
JlaTuuk
PIEKTPOIPOBOIUMOCTH C
Tuana3zoHaMu U3MEPEHUs He
yxe ueM ot 0 10 200 MxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MxCMm

/laTunk TemMnepaTypbl
OKpY>Karollen cpesibl ¢
ITaa3oHoOM U3MEpPEHUsI He
yxe yem ot -20 no +40

AKCeccyapbl:

1 mT.

1 mr.




Ka6ens USB
COEIMHUTEIIbHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOJCTBO MO
PKCIUTyaTauu UGPOBOMA
imabopaTopuu

[{udpoBast Bumgeokamepa ¢
METAJUTHYECKUM IITaTUBOM,
paszpemienne He menee 0,3
Mnukc

[IporpammHOe oOecnieueHue
MeTtoanueckue
[pekoMeHauu He menee 30
paboT

'YnakoBka

Hanmmuue pyccKkos3pIYHOTO
caiiTa moJJICPKKH, HATUINE
BHICOPOJIMKOB.

[{udposas
imabGoparopus 1o

XIMUHU
(yueHu4eckas)

O0ecnieunBaeT BBITIOJIHEHHE
mabopaTopHBIX PaboT 1o
XMMHUH Ha YPOKax B OCHOBHOM
[1KOJIE U
[TPOEKTHO-KCCIIEI0BATEIBCKON
NeSITEIbHOCTH yYallluXCsl.
Kommekrarusi:
becnipoBoIHOM MYJIBTHIATYHK
[10 XuMUU ¢ 4-ms
BCTPOEHHBIMU JIATYMKAMMU:
laTuuk pH ¢ quanazonom
M3MepeHust He yke ueM ot ()
o 14 pH

/laTurK BBICOKOU
TeMIepaTypsl (TEpMOTIAPHBIIA)
C TMana30HOM U3MEPEHUs HE
yke geM oT -100 go +900 C
JlaTuuk
PIIEKTPOIIPOBOUMOCTH C
Tarna3oHaMu H3MEPEHUs He
yxe ueM ot 0 10 200 MxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MkCMm

JlaTunk TemmepaTypsl
[IATUHOBBIN C TUATIA30HOM
3MEpeHMsl He yke ueM oT -30
o +120 C

OTIenpHbIE JATYUKHA:

1 mT.

1 mr.




JaTuuK ONTHYECKOM
[JIOTHOCTH 525 HM
AKCeccyapbl:

Ka6ens USB
COCIMHUTEIIbHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOJCTBO MO
PKCIUTyaTauu UGPOBOMA
maGopaTopuu

HaGop maboparopHoit
OCHACTKHU

[IporpammHOe oOecnieueHue
Mertoanueckue
[pekoMeHauu He menee 40
paboT

Hanmmuue pycckos3pI9HOTO
caiiTa moJIePKKU

Hanuure BUACOPOIUKOB.

[{udposas
imabGoparopus 1o

(busuke
(yueHu4eckas)

ObecrnieunBaeT BbINOJIHEHNE
HPKCIEPUMEHTOB 110 TEMaM
Kypca (pU3HKH.
Komrexkranus:
becripoBoIHOW MYJIBTHIATYUK
o ¢usuke c 6-10
BCTPOEHHBIMU JIATYMKAMMU:
[{ndpoBoit naTumk
TeMIepaTypsl € AUANa30HOM
3MepeHUst He yke yeM oT -20
o 120 C

[{ndpoBoii naTumk
AOCOJIFOTHOTO JIaBJICHHUSI C
Tama3oHOM U3MEPEHHSI He
yxe ueM ot 0 1o 500 kIla
JlaTyrK MarHuTHOTO TOJIS C
Tama3oHOM U3MEPEHHSI He
yxe ueM ot -80 1o 80 mTn
JlaTunK HaIpsHKEHMS C
Tarma3oHaMu H3MEPEHUs He
ke 4eM ot -2 1o +2 B; ot -5
mo +5 B; ot -10 mo +10 B; ot
-15 10 +15 B

JlaTurK TOKa HE Y)KE YeM OT
-1 1o +1 A

/laTunk akcemepoMeTp C
[oKa3aTesIIMU HE MEHEe YeM:

/-2 g +-4g -8 g

1 mT.

1 mr.




OTaenbHbIE YCTPOWCTBA:
USB ocmmorpad He MeHee
2 xanana, +/- 100 B
AKCeccyapbl:

Ka6ens USB
COETMHUTEIbHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop s
[IPOBEACHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOJCTBO MO
PKCIUTyaTauu UG POBOMA
maGopaTopuu
[IporpammHOe oOecnieueHue
Mertoanueckue
pexomennauu (40 pador)
Hanmmuue pycckos3pIYHOTO
caiiTa moJIePKKU

Hanuure BUACOPOIUKOB.

[{udposas
imabGoparopus 1o

(bu3roIorun
(mTpoduIBHBIHA
YPOBEHB)

OO0ecmieunBaeT MPoOBEICHNE
picclieZIOBaHuUs IO
(hyHKIIMOHUPOBAHUIO
4EeI0BEUECKOro OpraHu3ma.
Komrexkranus:
becnipoBoIHOM MyJIBTHUIATYHK
0 GU3UOJIOTHH C 5-10
BCTPOEHHBIMU JIATYMKAMMU:
/laTunk apTepuanbHOro
nasierus (0...250 MM pT. CT.)
JlaTuuk myJnbca ¢ [uana3zoHoM
M3MEpeHus He yxke yeM oT 30
o 200 yu/mMuH

JlaTunk TemmepaTypsl Tela C
Tama3oHOM U3MEPEHHSI He
yke gem oT +25 1o +40 C
JlaTurK 9acTOTHI IBIXaHUS C
Tama3oHOM U3MEPEHHSI He
yke gem ot 0 1o 100
[IUKI0B/MUH

JlaTunk ycKOpeHwus ¢
nokasarensamu +/- 2 g; +/- 4 g;
+/-8 g

OTnenbHBIE YCTPOHCTBA:
Jlatuuk OKI' ¢ quamnazonom
M3MEpEeHHSI HE Y)KE YeM OT
-300 10 +300 mMB)

laTunk pH ¢ nuanazonom

1 mT.

1 mr.




3MepeHust He yke yeM oT 0
o 14 pH

laTumk cuiiomep c
ITMarna3oHOM U3MEPEHUs He
yxe yem ot -40 no 40 H
/[aT4rK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUS HE
yxe ueM ot 0 g0 180000 5k
IAKCEecCyaphl:

Ka6ens USB
COETMHUTEIbHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop s
[IPOBEIECHUSI SKCIIEPUMEHTOB
Kpatkoe pykoBOJCTBO MO
PKCIUTyaTauu UG POBOMA
imabopaTopuu
[IporpammHoOe obecrieuenne
MeTtonnueckue
[pekomeHanuu He meHee 20
padot

Hanuure pycckos3pI4HOrO
caiiTa MOJAEPKKH

Hanuune BUI€OPOINKOB.

[{udposas
irabGoparopus 1o

DKOJIOTUH

OOecneunBaeT MPOBEICHNE
y4eOHOTO HKOJIOTHYECKOTO
MOHHMTOPUHTA
MHCTPYMEHTAIbHBIMHU
MeToaamu. HaGop
[IPUMEHSIETCS TIPU U3yUYECHUU
PKOJIOTUHU, OUOJIOTUH, XUMUH,
reorpaduu u
[IPUPOIOBE/ICHUS, a TAKIKE
TUTs1 MHAWBHTY aITbHBIX
MCCIIeZIOBAHUS U TIPOCKTHOM
NesITETbHOCTH IIKOJIBHUKOB.
Kommnekranus:
becripoBOIHON MyJIBTUIATYUK
[10 KOJIOTUYECKOMY
MOHUTOPHUHTY C 8-10
BCTPOSCHHBIMU JIATYHKAMH:
JlaTunK HUTPAT-HOHOB
JlaTunK XJIOpUA-UOHOB
laTunk pH ¢ nuamazonom
3MepeHust He yke yeM oT 0

o 14 pH

1 mT.

1 mr.




JaTurK BIAXKHOCTH C
Tarna3oHoOM U3MEpPEHUs
0...100%

J[aT4iK OCBEIIIEHHOCTH C
ITMarna3oHoOM U3MEPEHUsSI He
yxe ueM ot 0 1o 180000 5k
JlaTurk TemMmepaTypsl C
Tama3oHOM U3MEPEHHSI He
yke gem ot -20 1o +140 C
JlaTuuk
PIIEKTPOIIPOBOUMOCTH C
Tarna3oHaMu H3MEPEHUs He
yxe ueM ot 0 10 200 MxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MkCMm

JlaTunk TemmepaTypsl
OKpY>Karollen Cpesbl €
Tama3oHOM U3MEPEHHSI He
yke geM ot -20 1o +50 C
OTnenbHBIC TaTYUKH:
JlaTunk 3ByKa ¢ QyHKIHEH
MHTETPUPOBAHUS C
TMarna3oHoOM U3MEpPEHUs
4acToT HE MeHee ueM oT 50
' g0 8 kl';

JlaTurK BIaXKHOCTH TIOYBBI C
Tama3oHOM U3MEPEHHSI He
yke gyem oT 0 10 50%
/laTunk Kucmoponaa ¢
ama3oHom u3mepeHus ot 0
o 100%

JlaTurK ONTUYECKON
[JIOTHOCTH 525 HM

JlaTurK ONTUYECKON
roTHOCTH 470 HM

JlaTuuk TypOuIuMeTp C
ITarna3oHoOM U3MEPEHUs He
yxe yem ot 0 g0 200 NTU
JlaTunk OKHUCH yTiiepoja ¢
ITarna3oHOM U3MEPEHUsS He
yxe yem ot 0 70 1000 ppm
AKCeccyapbl:

Kabens USB
COCTMHUTEIBHBIN (2 IIT.)
3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CTepkeHb JIJI 3aKPETICHUS




TaTYUKOB B ILITaTHBE
KpaTtkoe pykoBOACTBO 1O
PKCIUTyaTauy U@ poBoit
imabopaTopuu
[IporpammHoOe obecrieueHne
MeTtoanueckue
[pekomeHanu He meHee 20
paboT

'YnakoBka

Hanmmuue pycckos3pIYHOTO
caiiTa moJJICPKKHU, HATHINE
BUICOPOJIMKOB.

MuKpocCKoI
udpoBoit

T MuKkpockorna:
0MOTOrMYECKHU I

Hacanka Mmukpockona:
MOHOKYJISIpHAst

Haznauenue: 1abopaTopHbIi
MeTo UCclIeIOBaHUS:
CBETIIOC MOJIe

Marepuai ONTHKHU:
OIITHYECKOE CTEKIIO

Y BesnMueHne MUKPOCKOTIa,
Kkpat: 64 - 1280

Oxymsps: WF16x
O0bexkTuBHL: 4%, 10X, 40xs
(TTOTTPYKUHEHHBIH )
PeBosibBEpHas rojioBKa: Ha 3
00BbEKTHBA

TWM MoJICBETKU: 3€pKaJI0 UIIU
CBETOINOJ

PacrionoskeHne moaCBETKU:
BEPXHSSI 1 HUKHSS
Martepuall Kopmyca: MeTasl
[IpenMeTHbIN cTONMUK, MM: 90
Mcrounuk nutanus: 220 B/50
1

Uncno meranukceneit: 1

1 .

1 .

Ha6op OI'D no
XHMHU U

B HaOoOp BXOIAT BECHI
mabopaToOpHBIC IIEKTPOHHBIE
200 r, ciupTOBKa
mabopaTopHasi, BOpOHKA
KOHUYECKast, TaJI0uKa
CTeKJIsIHHasA, Tpodupka [1X-14
(10 mTyK), cTakaH BEICOKHI C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH), TATAHAP
3MepuTenbHbIN 2-50-2
(CTEKJISTHHBIN, C TPUTEPTOU

1 .

1 .




KPBIIIKOM ), ITATUB JIJIS
npoOupok Ha 10 ruesn, 3axum
MPOOUPOYHBIH,
[ImaTelb-Jokedka (3 mTykn),
HaOop (hIaKOHOB JIJIst
XpaHEHHS paCTBOPOB U
peakTHUBOB (00BbeM (hrrakoHa
100 mu1 - 5 KOMILIEKTOB 110 6
mTyk, 00beM ¢akona 30 mi -
10 xomMIIEKTOB 1O 6 MITYK),
[IVTHHP U3MEPHUTEIBHBIN C
HocukoM 1-500 (2 mTykn),
cTakaH Bbicokui S00 mut (3
[ITYKH), HA0Op epiien s
MBITBSI TOCYBI (€pII AJIst
MBITBSI TPOOMPOK - 3 MITYKH,
epI JUTsl MBIThsI KOJIO - 3
[ITYKH), Xayat O6esiit x/0 (2
[ITYKH), IEPUYATKA PE3UHOBBIC
XUMHYECKUEe cTorKue (2
[IITYKH), OYKHU 3aITUTHBIC,
(bunbTpsl OymMaxkusie (100
ITYK), TOpIoyee s
criuptoBok (0,33 m).

B coctaB Habop BXOIAT
[PECAKTUBBI: ATFOMUHHIA,
PKeJe30, COJIsSTHAsI KUCIIOTa,
METHIIOpaHK, (heHondTanenH,
AMMHAK, IEPOKCH]T BOJIOPO/Ia,
HUTpAT cepedpa u Ipyrue; B
o01Iel CI0KHOCTH - 44
[Pa3TMYHBIX BEIIECTB,
MCIIOJTb3YEMBIX IS
COCTaBJICHUSI KOMIUIEKTOB
[PEAKTUBOB IIPH MPOBEICHUH
PK3aMEHaIMOHHBIX
HPKCIEPUMEHTOB I10 KYpCY
IKOJIBHOW XUMUH.

Yuebnas
TabopaTopus 1Mo
HEHPOTEXHOIOTUU

B coctaB BXOJST:

Cencop Tum 1 ve menee 1
IT., 00eCIeUnBaeT
BO3MOXHOCTb PETHCTPAIIH
CUTHAJIa AIEKTPHUYCCKOMN
AKTHBHOCTH MBIIIIL]
(anexTpomuorpammer, IMI).
PerucTpariust JomKHA
OCYILIECTBIISIETCS
HEMHBA3UBHO, CyXUMHU

DIICKTPOIaMHU.

1 .

1 .




B03MOXHOCTBIO KpPEIJIEHUS K
[PyKe 4eJIoOBeKa, YTO JOJHKHO
TaBaTh BO3MOXKHOCTD
[PEruCTPUPOBATH
PIIEKTPUYECKYIO0 aKTUBHOCTHU
MBIIIIIBI B 001aCTH, HAJl
KOTOPOIi pacroaraercs
kperuienue. [Ipu HanpsokeHun
MBIIIIBI JOKHA OBITH
oOecrieueHa BO3MOKHOCTh
HAOJTIOICHUS ITYYHOCTH
curHania (T.e. IpUCyTCTBUE
OMI'), mpu paccriabiieHuu
MBIIIIIBI - €€ OTCYTCTBHE.
Cencop Tum 2 He menee 1
IT., 00eCIeYnBacT
BO3MOKHOCTH PETUCTPALIUU
CUTHaJa
¢dorornernzmorpammsl (DI
ONTUYECKUM ITyTEM, 33 CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSIETCS
[10/1 BO3/IEUCTBUEM IYJIHLCOBOM
BOTHBL. CeHCOp TOJKEH OBITh
o0ecrieueH BO3MOXKHOCTBIO
KpETUICHUS K TIOTyIIIEUKe
[ayblia 4YeJI0BeKa.

Cencop Tum 3 He menee 1
IT., 00eCIeUYnBaeT
BO3MOXKHOCTb: PETUCTPALIUU
CUTHaJa
PIIEKTPOKAPIUOTPAMMBI
(OKI') He MHBAa3UBHBIM
CIIOCO0OM;

peructpanuu I, IT u 111
OTBEJICHUN; MOAKIIOUYCHHUS
HIIEKTPOJIOB K CEHCOPY C
[TOMOIIIBIO COETMHUTENIBHBIX
[MPOBOJIOB, 00OPYTOBaHHBIX
TouchProof pazpemamu.
Cencop Tun 4 ne menee 1 mt.
00ecreynBaeT BO3MOKHOCTb!
[pErUCTpaLliK CUTHANA
KOYKHO-TaJIbBAHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOT'O OCYIIECTBISIETCS Ha
[TOCTOSTHHOM TOK€;
[1OJIKJIFOYEHHUSI K TETy




YeoBeKa C MOMOUIbIO CYyXHX
RIIEKTPOJIOB, MOAKIIFOUEHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS] C TTOMOIIIBIO
TouchProof pazbemoB.
Cencop Tum 5 ve menee 1
IT., 00eCIeUnBaeT
BO3MOXKHOCTb: PETUCTPALIUU
CHUTHaJIa JICKTPUICCKOM
akTHBHOCTH Mo3ra (D9I') ¢
[MOMOIIBIO CYXHX
HEMHBA3UBHBIX 3JIEKTPOIOB;
[PETUCTPALIUU DIIEKTPHUECKOM
AKTUBHOCTHU PA3HBIX JOJICH
MO3ra; MOAKIFOYEHUS
PIIEKTPOJOB K CEHCOPY C
[TOMOIIBIO COETMHUTEIBHBIX
[IPOBO/IOB, 00OPY/IOBAHHBIX
TouchProof pazsremamu;
3aKpEeIUICHHS JIEKTPOJIOB Ha
[TOBEPXHOCTH T'OJIOBBI.
Cencop Tumn 6 He menee 1
T., o0ecIeynBaeT
BO3MOKHOCTb: PETUCTPALIUN
CUTHAJIa KoieOaHus TPpyIHOM
KiieTKH (CeHcop AbIXaHusl);
OTIpE/ICTICHUS YaCTOTHI
IIBIXaHUS.

Y cTpoiicTBo amst cOopa
[TAaHHBIX OT CEHCOPOB U
repesady Ha IepCOHATbHBIN
KOMIIBIOTEP 0OecreurnBaeT
BO3MOKHOCTB cOOpa TaHHBIX
OT MOJIKITFOYCHHBIX K HEMY
CEHCOPOB U OTIPABKY
onydeHHbIX AaHHbIX Ha [TK.
[TokiroueHue NEHTPaIBLHOTO
moryiist k [1K ¢ momotiibio
USB-ka6emns. LlentpanbHbiid
MO/ TyJIb UMEET HEe MeHee |
[1IT.: TaJIbBAHUYECKYIO
m3ossanuio ot 11K.
[{eHTpasibHBIN MOy
00ecreuynBaeT BO3MOXKHOCTh
0JTHOBPEMEHHOT'O
[1OJIKJIFOUEHHMSI BILIOTH 110 4
ceHcopoB. Kax/iblil U3 BX0/I0B
[{eHTpanbHOrO MOJYJIsl UMEET
rajlbBaHUYECKYIO H30JISILIHIO




(oOecnieueHre MEKKaHAIBHON
raJbBaHUYECKON U30JISALIUN).
[TokiIT0UeHHE CEHCOPOB K
[{enTpasbHOMY MOJTYJIIO
OCYILIECTBIISIETCS] C TTOMOIIIBIO
CTCIIMATU3NPOBAHHBIX
pazbemoB tunia LEMO,
00eCTIeYnBaIOIITIX
[PAaBIJILHOCTD MOIKITIOYCHHUS
[pa3beMa U CHIDKAIOIIUX PUCK
CIIy4aifHOTO KacaHus
[Pa3bEeMOB TOKOIIPOBOISIIIIUX
bacTel, a TakkKe
00eCTIeYnBaIONINX 3aLIUTY OT
HECAaHKI[MOHUPOBAHHOTO
MOJIKITFOYCHHS K
[TPOM3BOJIBHBIM YCTPONCTBAM.
Monyns "Knonka" He menee 1
IT., 00eCIeUnBaeT
BO3MOXKHOCTb: Pa3METKU
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHee 3-X
[Pa3IMYHBIX KaTETOPUHU
COCTOSIHUI.

Y cTpoiicTBO, BXojsIIee B
COCTaB JIabOpaTOpHH, JOIDKHO
00ecreuynBaTh BO3MOXKHOCTh
[PETUCTPALIUU apTEPUATHHOTO
TaBJICHUSI.

[IporpammHOe oOecnieueHue
(manee - I10). JomxHo
00ecrieunBaTh BU3yaTU3aLUIO
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
[TaBHOE OKHO MPOTPaMMBI
ITOJDKHO COCTOSITh U3 BKJIAJIOK,
KaXK1ast U3 KOTOPBIX
COZIEP>KUT HaOOp rpaduKoB,
HEOOXOIMMBIX JIJIS
0TOOpaXkeHus: TpeOyemMoit
nHOopMaIum.

Jlo7KHA UMEThCs BKIIAJIKA JIJIS
0JIHOBPEMEHHOT'O IIPOCMOTpa
CUTHaJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[10/IKJIFOYEHHBIX K
[{enTpasbHOMY MOJYJIIO.

JT0 o0ecrieunBaeT
BO3MOKHOCTb




MHOTOKaHAJIbHOTO
(monmurpaduueckoro) pexxuma
[paboThI yCTPOMCTBA.
Taxxe JOJKHBI UMEThCS
BKJIQIIKH JIJIS1 BU3yaJIU3allul
CUTHAJIOB OT CEHCOPOB OMI,
OIIT", OKT', KI'P, D3I,
CEHCOpa JbIXaHUS, KHOIIKH; a
TaK)Ke TIPOU3BOIHBIX
rpadMKOB, HA KOTOPBIX
BU3YaTH3UPYIOTCS
crienu(uIHbIC IS TOTO WK
MHOTO CUTHAJIA BETUYHHBI.
[1O nomxHO naBaTh
BO3MOKHOCTh BU3YyaJIH3aIIH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:
- OMI': Bu3yanusanus
CUTHaJa, CIIEKTP CUTHAJA,
AMILTUTYTHBIA TPUTTEP
- OIII': Bu3yanuzanus
CUTHaa, CIIEKTpa CUTHaa,
TaxorpaMMbl, TpaguK myJbca
- OKT': Buzyanuzanus
CUTHaJa, TaXOTPaMMBI,
rpaduk mynbca
- KI'P: Buzyanuszauus curaana
- O0I': Bu3yanusanus
CUTHaJa, CIIEKTP CUTHAJA,
aAMILTUTY/1a alb(pa-puTMa,
aMIUIMTy1a OeTa-puT™ma.
- CeHcop AbIXaHus:
BH3yaIHM3alys CUTHATA,
- Knonka: Busyanuzanus
CUTHaJa pa3METKH
[10 nomxHO UMETh
BO3MOKHOCTb KACTOMH3AINH
1 HacTporku [10O mis
b hexTHBHOTO OTOOpAKEHUS
rpaduKOB: HACTpOIKa LIBETA,
BHIOOP TTapaMeTPOB st
aHaJM3a, BEIOOP
0TOOpakaeMbIX IpauKOB,
MacinTabupoBaHue rpaduKoB.
[10 nomxHO UMETh
BO3MOKHOCTD 3aIUCH U
BOCITPOM3BEACHHUS
€TUCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPONKH
apamMeTpoB QUIBTPALINH
CUTHAJIa C TIOMOIIBIO (QUIBTpa
HIDKHUX 4acToT, (GuiibTpa
BBICOKHX YaCTOT, TOJIOCOBOTO
(bunbTpa, peKEKTOPHOTO
(bunbTpa.

C nenpro yao0cTBa aHaIM3a
CUTHaa, JOJDKHA UMEThCS
BO3MOKHOCTD 3aITUCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocienyromei
BO3MOKHOCTBIO HX
[10CJIETYIOLIETO
BOCIIPOHM3BEACHUS B JAHHOM
[1O (MMUTHPYST PETUCTPAIUIO
CUTHAJIa B PEKUME PEATBHOTO
BPEMEHH).

B cocrase: MeToguyeckue
MaTepuabl ISl YIYUTEIS |
00yJaroIIMXCsl, OTIMCAHHE
[TOIKJTFOUEHHSI CEHCOPOB
mabopaTopuu, HHCTPYKIIUHU 10
crionb3oBanuio 110,
OTHCaHKEe TaOOPaTOPHBIX U
[IPaKTHYECKUX paboT, KOTOPOE
B TOM YHCJIE COACPIKUT
[pE3CHTALMOHHBIE
MaTepuabl.

Y nakoBka/kopoOka
mabopaTopuu T0JDKHA
obecrieunBaTh ya00HOE
XpaHEHHE U COJEPKATh
[MOJICKA3KH JIJIst
[PACIIOI0KEHHUSI CEHCOPOB U
[YCTpOWCTB J1abopaTopuu s
yZI0OHOTO MCTIOJIB30BAHUS
[pernojaBaTeN MU 1
00yJarOIIMMHUCS.

TexHonorndeckas HalpaBJICHHOCTH

0. |O0pa3zoBaTenbHbII
KOHCTPYKTOP LTSI
MPAKTHKU OJIOYHOTO
[POTPAMMUPOBAHUS C
KOMILIICKTOM
MAaTYNKOB

PoboToTexHnyeckuii Habop
[peIHa3HAYCH I U3YYCHUS
OCHOB POOOTOTEXHUKH,
eTajlel, y3/10B U
MEXaHHU3MOB, HEOOXOUMBIX
U151 CO3/1aHuUs
[POOOTOTEXHUYECKUX
lyCTpOMCTB.

1 .

1 .




Ha6op npencrasusier coboit
KOMIUIEKT CTPYKTYPHBIX
5JIEMEHTOB, COETUHUTEIBHBIX
HJIIEMEHTOB U
PIIEKTPOTEXHUUECKUX
KOMITOHEHTOB.

Ha6op mo3Bossier cobupats (1
[IPOrpaMMHUPOBATh
coOMpaeMbie MOJICIN), U3
HIIEMEHTOB BXOJISIIIIMX B €TO
COCTaB, MOJICITH MEXaTPOHHBIX
1 POOOTOTEXHUYECKHUX
[YCTPOMCTB ¢
ABTOMATHU3UPOBAHHBIM
yIIpaBJICHHEM, B TOM YHCJIE Ha
KOJIECHOM XOJTy, a TaK JKe
KOHCTPYKIIUI, OCHOBaHHBIX Ha
MCIIONIb30BaHUM TTepenad (B
TOM YHUCJIC YEPBSYHBIX U
3yOuaThIX), a TaK )K€ PhIUaroB.
CBETOJIUOHBIN MATPUUHBIN
cIuieil ¢ 6ernoil moacBeTKon
Ha KOHTpOJUIEpe

KonnuectBo nmopToB
BBO/1a/BBIBO/IA HA
KOHTpOJIJIEpE HE MeHee 6
KonmuecTBo KHONIOK HE MEHEe
4
OO0111ee KOTUIECTBO
bjeMeHToB: He MeHee 520 miT.,
B TOM YHCIIE:

1) mporpammupyemsblii 6710k
[YIIpaBJICHHSI, KOTOPBIA MOXKET
paboTaTb aBTOHOMHO U B
[MOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) JaT4YUK CHIIBI

4) TaTYUK PacCTOSHUS

5) JaTYMK 1BETA

6) akKyMyJIsiTOpHas OaTapes
7) [InacTukoBbIe
CTPYKTYPHBIE 3JIEMEHTHI,
BKJTFOYast ephOoprpOBaHHBIC
PIIEMEHTHI: OaJIKK, KyOUKH,
OCHU U BaJIbl, COETUHUTEIILHBIE
HIIEMEHTHI K OCSIM, IIECTEPHH,
[peHa3HAYECHHBIE IS
CO3/1aHUs YEPBSYHBIX U
3yO0JaThIX nepeaad,




COCMHUTEIbHBIE U
KpEIEe)KHBIE JIIEMEHTHI;

7) [IporpammHOe
oOecriedeHne, UCToIb3yeMOe
U1 TPOrpaMMHUPOBaHUS
coOMpaeMBbIX
[POOOTOTEXHUYECKHX MO
1 YCTPOWCTB, TOCTYITHO JIJIs
CKAUMBAHUA U3 CETH
NHTEpHET

10.

O0Opa3zoBaTebHbII
HAOOP M0 MEXaHHMKE,
MEXaTPOHUKE U
POOOTOTEXHUKE

KoMmrutekT 11t u3y4eHus
OCHOB DJICKTPOHUKHU U
[POOOTOTEXHUKH

HaGop nomkeH ObITh
[peIHa3HAYCH IS
[IPOBEICHUS YICOHBIX
BaHATHH 10 DIIEKTPOHUKE U
CXEMOTEXHHKE C IETBI0
M3yueHus: Hanbosee
[pacrpocTpaHeHHON
>JIEMEHTHOM 0as3sbl,
[IpUMEHSIEMOM ISt
MH)KEHEPHO-TEXHUYECKOTO
TBOPYECTBA yUAIIUXCS U
[pa3pabOTKN Y4EOHBIX
Mojenelt poboroB. Habop
TOJDKEH MO3BOJIATH yYaIuMCs
Ha MPAKTHKE OCBOHTH
OCHOBHBIE TEXHOJIOTUHU
[TPOCKTHPOBAHHUSI
[POOOTOTEXHUYECKUX
KOMILJICKCOB Ha MpUMepe
y4eOHBIX Mozeneil poOoTOB, a
TaK)Ke U3yYUTh OCHOBHEIC
TeXHUYECKUE PEIICHUS B
001aCTH KHOCPHETHUECKUX U
BCTPANBAEMBIX CHCTEM.

B cocTtaB KOMIUIEKTa JOHKEH
BXOJIUTH HA0OP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
11 COOpPKU MakeTa
MaHUIYJISIIMOHHOTO POOOTa,
KOMIUIEKT METAJTHYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
11 COOpPKM MaKeTa
MOOMIBHOTO POOOTA U T.II.

B cocTaB KOMIUIEKTa BXOUT
Ha0Op AIIEKTPOHHBIX

[KOMITOHCHTOB JI U3YUYCHH

1 .

1 .




OCHOB 3JICKTPOHHUKHU 1
CXEMOTEXHHUKH, a TAKKE
KOMILJIEKT MTPUBOJIOB U
TaTYNKOB PA3JIMYHOTO THITA
TS pa3paboTKU
[POOOTOTEXHUYCCKUX
KOMIIJICKCOB.

B cocTaB KOMITJIEKTa JOJIKHO
BXOJIUTH: MOTOPHI C
PHKOJIEPOM - HE MeHee 2 1T,
CEpBOIPUBO/I OOJIBIIIOH - HE
MeHee 4 T, CepBOIPUBO/I
MaJIblii - HE MEHee 2 IIIT,
MH(paKpacHBIN TaTYUK - HE
MeHee 3 T, yIbTPa3ByKOBOU
TaTYMK - HE MeHee 3 ImIT,
TaTYUK TEMIIepaTyphl - HE
MeHee 1 mT, JaTauK
OCBEIIEHHOCTH - HE MeHee |
1T, HA0OP AIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPHI, CBETOHO b
[PA3TMYHOTO HOMHHAJA),
KOMILJIEKT ITPOBOJIOB JJIS
OecrmaeyHoro
[TPOTOTUITUPOBAHMS, TIJIaTa
OecIracyHoro
[IPOTOTUITUPOBAHNS,
AKKYMYJISITOP H 3apsIHOE
[YCTPOMCTBO.

B cocTaB KOMITJIEKTa JOJIKCH
BXOJIUTH MPOTPAMMHUPYEMBIN
KOHTPOJLIED,
[pPOrpaMMHUPYEMBIN B cpesie
IArduino IDE wim
QHAJIOTHYHBIX CBOOOTHO
[PACIIPOCTPaHIEMBIX Cpellax
[pa3paboTKH.
[IporpamMmupyemblii
KOHTPOJIJIEP JOJIKEH
00J1a1aTh MOPTaMH IS
[TOAKITFOYCHHS IIU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
unrepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B coctaB koMILIeKTa JOJAKEH
BXOJUTHh MOJYJTb
TEXHUYECKOTO 3PEHMUS,




[IpeICTaBIAIOMNN COO0M
BBIUMCIIUTEIBHOE YCTPOHCTBO
CO BCTPOCHHBIM
MUKPOIIPOLIeCCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa spa He MeHee 1.2
[T, 00beM O3V - He McHee
512 M6, 00eM BCTPOCHHOM
mamMsTu - He MmeHee 8 1°0),
MHTETPUPOBAHHON KaMeEPOU
(MakCHMaJIbHOE pPa3pelICHHe
BH/ICOIIOTOKA, TIEPEAaBaeMOTO
o untepdericy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKOW CHCTEMOM.
Moy JTb TEXHUYECKOTO
BpeHust T0JDKEH 00J1a1aTh
COBMECTUMOCTBIO C
Pa3TMYHBIMA
[IPOrpaMMHUPYEMBIMU
KOHTPOJIJIEpaMU C ITOMOIIbIO
mHTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Monyin
TEXHUYECKOTO 3PEHUs JOJKEH
IMETh BCTPOEHHOE
[porpaMMHOe o0OecrieueHne
Ha OCHOBE OTICPAIIMOHHOM
cucTeMbl Linux,
[MO3BOJISIONIEE OCYIIECTBIIAT
HACTPOMKY CUCTEMBI
MAIIMHHOTO O0YYEeHHUS
[apaMeTpoB HEHPOHHBIX
ceTel st OOHApY KEeHUs
00BEKTOB, OTPEACTICHUS UX
[MapaMeTPOB U JaJbHEUIIEH
MIeHTUUKALIAN.

KomrIuiexkt nomkeH
o0ecrneynBaTh BO3MOXKHOCTh
M3y4YeHUs OCHOB pa3paboTKu
[IPOrpaMMHBIX U alllapaTHBIX
KOMIUIEKCOB MH)KEHEPHBIX
CUCTEM, pEIICHHI B cepe
"MuaTepHeT Beue'", a Takxe
[pEIIeHM B 001acTH
[POOOTOTEXHUKH,
ICKYCCTBEHHOTO MHTEJJIEKTa
1 MAIIMHHOTO O0yYeHUSI.

11

[YeTripexoceBoit

qyeOHBII

YV ueOHBIH

000T-MaHUTYJIATOD
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POOOT-MaHUITYIISITOP
C MOJTyJTbHBIMH
CMEHHBIMU
HacaKaMH

[pe/lHa3Ha4YeH Ul OCBOCHUS
00yJarOIIMMHKCS OCHOB
[POOOTOTEXHUKH, JIsI
[MOATOTOBKU O0YYArOIIMXCS K
BHEPEHUIO U MOCIEIYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIICHHOM
[TPOU3BOJICTBE.

KonudectBo oceit podoTa
MaHUITYJISTOPA - YEThIPE.
[lepemerienrie MHCTPYMEHTA B
[TPOCTPAHCTBE IO TPEM OCSIM
ITOJDKHO YIIPABIISTHCS
[I1arOBBIMU JIBUTATEIISIMU.
Hanpspkenue nuraHus
[I1arOBBIX JBUTATETICH HE
oonee 12 B.

CepBoBUTATENH YETBEPTOM
OCH JI0JDKEH 00ecTieunBaTh
[MOBOPOT MHCTPYMEHTA.

'Yron noBopota
MaHUITYJISTOpa Ha OCHOBaHUU
BOKPYT BEPTHUKAILHON OCH HE
menee 180 rpagycos.

/17151 onipeiesIeHUsI TTOJIOKEHUS
MaHUITYJISTOPA [P TOBOPOTE
BOKPYT BEpTHUKAIBHON OCH
ITOJKEH UCTIOIB30BAThCS
PHKOJIEP.

Yron moBopoTa 3agHero
[y1eya MaHUITYJIATOpA HE
MeHee 90 rpaaycos.

YT0J MOBOpOTa NEPEAHETO
[1e4a MaHUITYJIATOpA HE
Menee 100 rpamycos.

/17151 onipesiesIeHUsI TTOJIOKEHUS
3aJTHETO U MePeIHEro ey
MaHUITYJISTOpa TOJIKEH
MICII0JIb30BaThCSI TUPOCKOII.
Yoy moBopoTa 1o 4eTBepTOi
ocu He MeHee 180 rpagycos.
JlookHA OBITH BO3MOXKHOCTh
OCHAIIIEHUS CMEHHBIMU
HacajkaMu (Hampumep,
niepKaTeb KapaHjalia Wi
(1oMacTepa, MpUcockKa ¢
CepBO/IBUraTeleM,
MeXaHUYeCKOe 3aXBaTHOE

lyCTpOMCTBO C




CepBO/IBUraTelEM,
yCTpOMCTBO AJIsl JIa3€pHOM
CpaBUPOBKU WIJIH YCTPOMCTBO
st 3D-nevarn).

JlookHA OBITH BO3MOXKHOCTh
[TOAKITFOYESHH S
TOTIOJTHUTENIbHBIX YCTPONCTB
(HarpuMep, TpaHCIopTepa,
[penbca sl IepeMeLeHUs
poOoTa, myIbTa yIpaBICHUS
TUTIA JPKOMCTUK, KaMepbl
MaIIMHHOTO 3PEHMS,
ONTHYECKOrO JaTUYHKA,
MOTy1s1 GECTIPOBOIHOTO
ocTyma.
Po6OT-MaHUTTYTIATOP TOJIKEH
o0ecrieunBaTh IepeMeIleHre
HacaJKy B IPOCTPAHCTRBE,
AKTUBAIUIO HACAJIKH,
BO3MOXHOCTb IMOJTYYEHUS
CUTHAJIOB OT KaMepbl U
TaTYUKOB, BO3MOXHOCTh
yIIpaBICHUS
ITOTTOJIHUTEIIbHBIMU
lycTpoiicTBaMu.

Martepuain kopmyca -
anroMuHui. Jlmamerp padoueit
30HBI (0€3 yueTa HaBECHOTO
MHCTPYMEHTA U YETBEPTOMN
ocn) He MeHee 320 MM.
NuTepderic moakroyeHus -
USB.

J[0JKeH UMETh BO3MOKHOCTh
AQBTOHOMHOM Pa0OTHI U
BHEILIHETO YIIPABIICHUS.

Y ipaBIisitoMii KOHTPOJUIEP
T0JKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y ipaBIisitolinii KOHTPOJUIEP
COBMECTHM CO Cpeoit
porpamMmupoBanus Scratch,
1 SI3bIKOM ITPOTPaMMHUPOBAHUS
C.

JlookeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 33JJaHHBIN YIOJl M Ha
3a7aHHBIN YroJ1, IOBOPOT IO
UEeTBEPTON OCH Ha 3a/IaHHBIN
yroJi, ABMKEHUE B




KoopauHatel X, Y, Z,
[epeMellieHre Ha 3aJIaHHOe
[paccTOsIHUE MO KOOpJMHATAM
X, Y, Z, nepenady JaHHBIX O
TEKYyIIEM T0JIOKEHUH YTJIOB,
[epenayy JaHHBIX O TEKYIIUX
KOOpJIMHATaX MHCTPYMEHTA.
J[0JDKEeH moIIepKUBaTh
[MepeMeIlCHHE B ICKAPTOBBIX
KOOpJIMHATaX U yriax
[MOBOPOTA OCEM, C 3aIaHHOU
CKOPOCTBIO U YCKOPEHHEM.
Tunel nepeMenieHril B
TeKapTOBBIX KOOPAWHATAX:
NIBIDKEHUE TI0 TPACKTOPUH,
IIBUKEHUE TI0 MPSAMON MEXKTY
IByMSI TOUKAMH,
[IepenphIriBaHUE U3 TOUYKU U
TOUKY (TIEpEHOC OOBEKTA).

12.

O0Opa3oBaTenbHbII
HA0Op U1 U3yUYEHUS
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUYECKUX
CHCTEM U
MaHHITYJISITHOHHBIX
poOOTOB

O0pa3zoBaTeNbHbIN KOMIUIEKT
oS KEH OBITh TIPeIHa3HAuYeH
TSI U3yYEHUS
[POOOTOTEXHUYECKUX
TEXHOJIOTHI1, OCHOB
MH()OpPMAITMOHHBIX
TEXHOJIOTUM U TEXHOJIOTUM
[IPOMBIIILIEHHOU
ABTOMATH3allH, a TAKKE
TEXHOJIOT UM
[IPOTOTUITUPOBAHUS U
QIUTUBHOTO MPOU3BOICTBA.
B coctaB koMIuiekTa JOJIKHO
BXO/TUTH:

1) UnTennexkryanbHbIN
CEpPBOMOJYJIb C
MHTETPUPOBAHHON CHCTEMOM
YIIPaBJICHHSI, TO3BOJISIOICH
00BEIUHATH CEPBOMOTYITH
IIpyT C IPYTOM IO
[1OCIIEI0BATEIILHOMY
mHTepdelcy - He MeHee 6 IIT;
2) PoboToTexHnYecKuii
KOHTPOJLJIEP MOYJIEHOTO
TUTIA, PEICTABIISIFOIINN
c000ii OTHOTUIATHBIN
MUKPOKOMITBIOTEP C
OIEPAIMOHHON CUCTEMOU
Linux, 0ObeIMHEHHBIH C

nepudepruitHbIM

1 mT.

1 mr.




KOHTPOJIJIEPOM C TIOMOIIIBIO
[J1aThl PaCIIUPEHUSI.
PoOOTOTEXHHYCCKUIH
KOHTPOJIJIEP JTOJIKEH
YZIOBJIETBOPSITH TEXHUYECKUM
XapaKTePUCTUKAM: KOJI-BO
siIIep BCTPOSHHOTO
MUKPOKOMITHIOTEPA - HE
Menee 4, TaKTOBas 4YacTOTa
siapa - e menee 1,2 I'T,
00beM O3Y - He meHee 512
MO0, Hannune naTepdercos -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
QHAJIOTOBBIC TTOPTHI JIJIS
[TOIKIIOYEHHS BHEITHUX
yCTpOICTB, a Takke WiFi nim
Bluetooth mist KOMMyHHKaIH
CO BHEIIHUMHU yCTPOHUCTBAMH.
PoOOTOTEXHUYECKUIA
KOHTPOJIJIEP JOJIKEH
00eCIIeurBaTh BO3MOKHOCTh
[IPOTrpaMMHUPOBAHUS C
[TOMOIIBIO CPEJICTB SI3BIKOB
C/C++, Python u cBo601HO
[pacCIIpOCTPaHSIECMON CPeIbl
IArduino IDE, a Taxke
YIPaBICHHS MOICTISIMH
[POOOTOTEXHUYECKUX CHCTEM C
momMorsio cpenbl ROS.

3) BoruncinurenbHblil MOIYJTb
CO BCTPOCHHBIM
MUKPOKOHTPOJLIEPOM - HE
MeHee 1 mT.
BrrancnuTenbHbIA MOLYJIb
TOKEH 0071aaTh
BCTPOCHHBIMU ITU(DPOBBIMH
[mopramMu - HE MeHee 12 T u
QHAJIOTOBBIMHU MTOPTAMH - HE
MeHee 12 mT.
BriuncauTenbHbIA MOJTY b
TOKEH 0071aaTh
BCTPOCHHBIM MOYJIEM
OEeCTIPOBOIHOM CBS3H THUITA
Bluetooth 1 WiFi ms
CO3JaHHUs
anmnapaTHO-TIPOrPaMMHBIX
[peleHuii u
"'yMHBIX/CMapT"-yCTPONCTB




TS pa3paObOTKH pelieHui
"MuaTepHeT Beei".
BhiuncauTenbHbIA MOJTYJIb
IT0JKEH 001aaaTh
COBMECTHUMOCTBIO C
nepudepuitHbIMU TIIATAMH
U1l TOJIKITIOYCHHS K CETH
Ethernet u moakrOUeHUs
BHEIIHEN CUIIOBOU HArpy3KHU.
4) Moaynb TEXHUYECKOTO
BpeHUs, IPEICTaBISIFOIINN
co00ii ycTpOHCTBO Ha Oaze
BEIUMCITUTEIHHOTO
MUKPOKOHTPOJIIEpA U
MHTETPUPOBAHHON KaMephl,
oOecrieunBaroiiee
[pacro3HaBaHUE MPOCTEUIIINX
M300pakKeHUI HAa MOAYJIE 3a
CYeT COOCTBEHHBIX
BBEIUMCITUTEIBHBIX
BO3MOXHOCTEN - HE MeHee |
LT,

Mo1yJib TEXHUYECKOTO
BpeHUs TOJKEH 00ecreYnBaTh
BO3MOKHOCTb OCYIIECTBIISITh
HACTPOMKY SKCITO3UIIHH,
Oananca 0emoro, HSV
COCTABJISIFOIINX, IJIOIAIN
0OHaApYKMBAEMOU 00JI1aCTH
M300paKeHUs, OKPYTIOCTH
0OHaApY>KUBAEMOU 00JIaCTH
M300paKeHUS, TIOJIOKEHHE
0OHaApy>KMBAaEMbIX 00IacTein
OTHOCHUTEJIBHO APYT Apyra
Moy JTb TEXHUYECKOTO
BpeHUs 10JIKEH UMETh
BCTPOCHHBIC HHTEP(EHCHI -
SPI, UART, 12C wim TTL mns
KOMMYHHUKAIUU APYT C
IIPyTOM MJIM BHEIIHUMU
lycTpoiicTBaMH.

5) Kommnekt
KOHCTPYKTHUBHBIX 3JIEMEHTOB
13 MeTauia Jiyisi COOpKHU
MOJ1€T1 MAaHUTTYJISITOPOB - HE
MeHee 1 1miT;

6) KoMIekT aeMeHToB Jist
cOOpKM BaKyyMHOT'O 3aXBara -
He MeHee | miT.




OOpa3zoBaTenbHbII
POOOTOTEXHUYECKUI
KOMILIEKT JTOJDKEH CO/IepKaTh
HaOop OnOIMOTEK
TPEXMEPHBIX MOZeTeH st
[IPOTOTUIIMPOBAHUS MOJIEIICH
MOOWITbHBIX U
MaHUIYJISIIMOHHBIX pOOOTOB
pa3nuuHoro Tuma. B cocTas
KOMIUIEKTA JOJKHBI BXOJIUTh
MHCTPYKIIUN 1 METOTUIECKHE
YKa3aHus 1o pa3padoTke
TPEXMEPHBIX MOJIEIeH
MOOUIIBHBIX POOOTOB,
MaHUITYJISIIHOHHBIX pOOOTOB C
[Pa3TMYHBIMU THIIAMA
KHHEMaTUKU (YTJIoBast
KIHEMAaTHKa,
[I0CKO-TIapalieNIbHAs
KIHEMAaTHKa,
nenpTa-kuHeMatrka, SCARA
VT pbIYaKHAs KHHEMATHKa,
ninatdopma Ctroapra u T.11.).
O06pa3zoBaTenbHbII
POOOTOTEXHUYECKUI
KOMIUICKT JTOJKEH COJIEPKATh
MHCTPYKITUH 110
[IPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU  METOJTUKU
OCYILIECTBICHUS WHKCHEPHBIX
[pacueToB MPH
[TPOEKTUPOBAHUU (PacUETHI
Harpy3Kd 1 MOMEHTOB, PacdeT
MOIIHOCTH TIPUBOJIOB, pacdeT
[apaMeTpoOB KHHEMATHKHU U
T.I1.), HHCTPYKITUH TIO
[pa3pabOTKe CHUCTEM
YIIpaBJICHHS ¥ TIPOTPaMMHOTO
oOecrieueHus IS yIpaBICHHS
[poOoTamMu, HHCTPYKIIUU U
METOIMKH TI0 pa3paboTke
CHCTEM yIIpaBJICHUS C
DIIEMEHTAaMH HCKYCCTBEHHOTO
MHTEJUIEKTa ¥ MAITHHHOTO
0Oy4eHHsI.

KowmmbroTeproe 00opyoBaHue

13.HoyTOyk

DopmMm-pakTop: HOYyTOYK;
PKecTkast, HeoTkIrouaemMas
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KJIaBUATypa: HaJIU4ue;
Pycckas packiajika
KJIaBUATYpPBbl: HAIUYHE,
JlaroHasnb SKpaHa: HE MEHee
15,6 nroiiMoB;

Paspenienue skpana: He
Mmeree 1920 x 1080 nukceneti;
KonmuectBo siaep
[polieccopa: He MeHee 4;
KonuyecTBo MOTOKOB: HE
MeHee 8;

bas3oBast TakTOBast YacToTa
poreccopa: He menee 1 I'T;
MaxkcumalibHast TAKTOBAS
gacToTa Mmporeccopa: He
Mmenee 2,5 I'Tm;

Ksm-namsate mpoueccopa: He
MeHee 6 MOaiit;

OO0BeM ycTaHOBIIEHHOU
OTIEPATUBHOM MaMSITH: HE
MeHee 8 ['0aiiT;

O0beM Mo IepKUBAEMOI
OTIepaTUBHOM MaMATH (JUIs
BO3MOYKHOCTH PACIIMPEHUS):
He Menee 24 '0aiit;

O6bem Hakonutens SSD: He
Menee 240 I"6aliT;

Bpemst aBTOHOMHOM pabOThI
oT Oarapen: HEe MeHee 6
4acoB;

Bec HoyTOYyKa ¢
YCTaHOBJICHHBIM
aKKyMyJaTopoM: He 6onee 1,8
KT;

Buemnuii uatepdeiic USB
cranjapta He Huke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnunii uatepdeiic LAN
(WCTOB30BaHUE
[1EPEXOJTHUKOB HE
[PETyCMOTPEHO): HATMYHE;
Hanuuue Mmosyneit u
nHTEepdeicoB
(WCTOB30BaHNE
[1EPEXOTHUKOB HE
peaycMoTpeHo): VGA,
HDMI;

becnipoBonnas cBsi3p Wi-Fi:
HalM4uue ¢ MOAAEP>KKOM




cranjapta IEEE 802.11n wiu
COBpPEMEHHEE;
'Web-kamepa: Hanuuue;
ManunysiTop "Mbliib":
HaT4ne;
[TpenycraHoBneHHAS
OTIepaIoHHas CUCTEMA C
rpaduIecKumM
[10JTb30BATEIILCKUM
mHTEpdhericoMm,
oOecrieunBaronias padoTy
[pacrpoCTpaHEeHHBIX
00pa3oBaTEIbHBIX U
00IIECUCTEMHBIX
TPUIIOKEHUI: HAJIMYHE.

14.

Tenexka -
XPaHHITATIS
HOYTOYKOB

TUT KOPITyca: METAlI;
BO3MOKHOCTH 6€30I1aCHOTO
BALUIIEHHOTO 3aMKOM
XpaHEeHUsI HOyTOYKOB:
HaIM4ue;

BO3MOKHOCTD 3apSIAKU
HOYTOYKOB: HATMYUE,
[o1/1ep>kKa HOyTOYKOB M3
KOMIUIEKTA [TOCTAaBKH;
Hanmaue poytepa Wi-Fi
cranjapta 802.11n wimn
coBpeMeHHee: | 1T.
o1/iep>kKa HOyTOYKOB M3
KOMIUIEKTA [TOCTaBKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJePKKA HOYTOYKOB
113 KOMIUIEKTA [TOCTABKH;
Hanpsoxenue nutanus: 220
B\50 I'x;

[loTpebnsiemast MOIIHOCTH, BT
(MakcumyMm): 2500;
[ToTpebnsiemMblii TOK, A
(Makcumym): 12;

/ImnHa mHypa
PIIEKTPONHUTAHUS: OT 2,5
MeTpa;

3amuTa OT nepeHanpsHKeHus,
KOPOTKOTO 3aMbIKaHUSI:
HaTMYUE;

Koneca aist nepeaBmkeHus ¢

[TOPMO30OM: HAJIMYHC.
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