Pacnopspxenne Munnpocsemenust PO or 12.01.2021 N P-6

MUHUCTEPCTBO [MPOCBELEHUSI POCCUNCKOU ®EJEPALINNA

PACIIOPAKEHUE
ot 12 suBaps 2021 r. N P-6

OB YTBEPXJIEHUM METOJJUYECKUX PEKOMEHJALIUI 10 CO3JAHNIO U
®YHKIMOHNPOBAHHIO B OBII[EOBPA3OBATEJIbHBIX OPTAHU3ALIMSX,
PACIHOJIOXKEHHBIX B CEJIbCKO MECTHOCTHU U MAJIbIX TOPOJIAX, IIEHTPOB
OBPA30OBAHU S ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOI
HAITPABJIEHHOCTEN

Bo wucnonnenme nynkra 4 IlpaBui mnpenocraBieHMs M pacnpeAeieHus cyocuauii w3
dbenepanbHOro O10/KeTa 6roKeTaM cyobekToB Poccuiickoii @enepanuu Ha coprHaHCUPOBAaHUE
pacxoJHbIX 00s13aTesIbCTB cyOBekTOB Poccuiickoit deaepanyy, BOSHUKAOUIMX MPH pealn3aluu
PETHOHANBHBIX MPOEKTOB, 00ECIIEUUBAIONINX JOCTHKEHHE 1IeJIeH, IMoKazaTesiell U pe3yJbTaToB
denepalibHBIX TPOEKTOB, BXOJSIIMX B COCTaB HAIMOHAJIBbHOro mpoekra "OOpasoBanue", B
paMKkax rocyaapcTBeHHOW mnporpammbl Poccuiickoit ®denepamuu "Pa3zButue obOpazoBaHus',
npuBeleHHbIX B IIpunoxenun N 5 k rocymapcrBeHHoi nporpamme Pocculickonn ®enepanuun
"PazBuTtHe o00OpazoBaHus", yTBepXKIAEHHOW mocTtaHoBieHueM [IpaButenbcTtBa Poccuiickoii
®deneparun ot 26 aexadps 2017 r. N 1642:

1.VTBepaute  mpunaraeMele =~ Meronuyeckue — PEKOMEHJAIMM MO  CO3JaHMI0 U
(GYHKIIMOHUPOBAHUIO B 00II€00pa30BaTEIbHBIX OpPraHU3AIMAX, PACIOJIOKEHHBIX B CEIbCKOU
MECTHOCTH U MaJIbIX FOpoJiaxX, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKON
HalpaBJIEHHOCTEH B paMKax PETHOHAIBHBIX MPOEKTOB, 00ECIIEUMBAIONINX JOCTHKEHUE LIeJeH,
nokasarenel M pesyibrara ¢eaepaibHoro mnpoekra "CoBpeMeHHas IIKoia" HalMOHAJIBHOTO

npoekrta "OOpa3oBanue";
2.KoHTpoh 32 UCTIOJITHEHHEM HACTOSIIETO PACIIOPSIKEHHS OCTaBIISIO 32 COOOM.
T.B. BACHJIPEBA
Ipunooicenue

VYTBEPK/IEHBI
pacnopsdicenuem

Munucmepcmea npoceewenus



Poccuiickoii @edepayuu
om 12 sneaps 2021 2. N P-6

METOJNYECKUE PEKOMEHJIALIMU 10 CO3JAHUIO U ®VHKIIMOHNPOBAHUIO B
OBIL[EOBPA3OBATEJIbHBIX OPTAHU3ALIMX, PACIIOJIOXKEHHBIX B CEJIbCKON
MECTHOCTHU Y MAJIbIX TOPOJIAX, LIEHTPOB OBPA30OBAHIS ECTECTBEHHO-
HAVYHOM U TEXHOJIOI' MYECKOM HATTPABJIEHHOCTEN

1. O01mme moJ10KeHUsA

Hacrosimue Metoauueckue pexkoMeHaanuu (nanee - PexomeHnanuu) HamnpaBieHbl Ha
o0ecrieyeHne €IWHBIX OPraHU3alMOHHBIX W METOJWYECKHX YCIOBHHM CO3MaHUS M OOLINX
MOJIXO0J0B K (PYHKIIMOHUPOBAHUIO B O0IIE00pa30BaTENbHBIX OPraHU3AlMSIX, PACTIONOKECHHBIX B
CEJIbCKOW MECTHOCTM M MaJlbIX TOpojaX, IEHTPOB OOpa3OBaHUs ECTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKON HampaBieHHocTe "Touka pocra", B 1ensx oOecrneyeHus peanu3aluu
dbenepanbHoro mpoekra "CoBpeMeHHas 1iKosa" HalMoHaIbHOro mpoekrta "Obpa3oBanue" (nanee
- (¢enepanbHBIi MPOEKT), B TOM YHCJIE YCTAaHOBJICHUS TpeOOBaHMH K pe3yibTaTram
UCIIONIb30BaHUsl CyOcuanu w3 QeaepalbHOro Oropkera OropkeTaM CyObekToB Poccuiickoit
Oenepani  Ha COPUHAHCUPOBAHUE PACXOAHBIX 00s3aTENBCTB CyOBEeKTOB Poccuiickoi
®enepaliy, BO3HUKAOIIMX IPH peaii3allud PETHOHAJIBHBIX IPOEKTOB, OOECHEUMBAIOIINX
JIOCTIIKEHHE  IIenieli, Tmokaszareneili u  pesynbrata  deaepanbHoro  mpoekra "B
0011e00pa3oBaTeIbHBIX OpPraHU3aIUsAX, PACIOJIOKEHHBIX B CEIHCKOM MECTHOCTH W MAalbIX
ropojax, co3laHbl M (QYHKIMOHUPYIOT LEHTPbl 00pa3oBaHUS E€CTECTBEHHO-HAyYHOU W

TEXHOJIOTMYECKON HalpaBIeHHOCTEN" .

[TpuBeneHHbIe B HACTOAMMX PexoMeHaanusax TpeOOBaHUS SBISIIOTCS MUHUMAIbHBIMU. Oprassl
UCTIOJIHUTENIbHOW ~ BJacTM  cyObekToB  Poccuiickoit  ®epepauuu  (OpraHbl  MECTHOI'O
caMOyTIpaBJIeHHUs]) TPU pealu3allid MEpONpHIATUH MO CO3JaHHI0O U (YHKIHOHMPOBAHHUIO B
00111e00pa30BaTEIbHBIX OpPraHU3alUAX, PACIONOKEHHBIX B CEIbCKOM MECTHOCTH M MallbIxX
ropojgax, IEHTPOB 00pa30BaHUsI €CTECTBEHHO-HAYYHOW W TEXHOJOTUUYECKOW HaIPaBICHHOCTEH
"Touka pocra" (manee - LlenTpsr "Touka pocta") BopaBe obecrneuuBaTh TpeOOBaHMS,

MPEBBIMIAOIINEC YCTAHOBJICHHBIC HACTOAIIUMU PeKOMeHJIaHI/IHMI/I.

[Mensmu co3ganus LlentpoB "Touka pocra" sBiseTcs COBEPIIEHCTBOBAHME YCIOBUHM UL
MOBBILICHHS KauecTBa 00pa3oBaHuUs B 00111€00pa30BaTEIbHBIX OPraHU3aLUAX, PACTIOI0KEHHBIX B
CEJIbCKOW MECTHOCTHU M MaJIbIX TOpOJaxX, paCIIMPEeHUs BOZMOKHOCTEN 00yJarouxcs B OCBOEHUHU
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBiIeHHOCTEH, MporpaMmm

JIOTIOJTHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM W TEXHHYECKOW HANpaBJICHHOCTEH, a



TaKXe JJIsl IPaKTHUECKOW OTpabOTKK yueOHOro Marepuana 1o yueOHbIM npenmeram "dusnka',

"Xumusa", "buomorus".

IleHTpHI "Touka  pocra" o0eCcreynBarOT  MOBBIIICHWE  OXBara  OOyYaroIIUXCs
0011e00pa30BaTeIbHbIX OpPraHMU3alMi, pAaCHOJOKEHHBIX B CEIbCKOM MECTHOCTM M MaJlbIX
ropojax, MporpaMMaMH OCHOBHOI'O OOIIEro M JOMOJIHUTEIBHOIO OOpa30BaHUS €CTECTBEHHO-
Hay4yHOMl M  TEXHOJOIMYECKOW HaNpaBICHHOCTEH ¢ HUCHOIb30BAHUEM COBPEMEHHOI'O

00opyI0oBaHuUs.

Oprasu3anroOHHO-TEXHUYECKOE, METOUYECKOEe U MH(POPMALIMOHHOE COMPOBOXKACHUE CO3JaHUS
B cyOnektax Poccuiickoit @enepanuu LlentpoB "Touka pocta" ocymectBisier denepanibHOe
roCy/IapCTBEHHOE aBTOHOMHOE o0Opa3oBaTenbHOe YUpExKICHUE JIOTIOJTHUTEIHHOTO
npodeccuonansHoro obpazoBaHus "Akajgemus peajH3aldu TOCYIapCTBEHHOW IOJUTUKH U
npoecCHOHANBHOrO pa3BUTHUA PAOOTHUKOB 00pa3oBaHusT MHUHHCTEPCTBA MPOCBEUICHUS
Poccuiickoit ~ ®enepanuu"  (mamee -  dDepepanpHbIi  omepatop).  Axapec  caiTa:

https://www.apkpro.ru/.

2. lMopsinok co3paHus

entpsr "Touka pocrta" MOTyT cO3[aBaThCsA Kak 3a CUET CPEACTB cyOcuamii ¢eaepalbHOTro
Oro/KeTa B paMKax peanusaiuu denepaibHoro npoekta "CoBpeMeHHas mKoja'", Tak ¥ B paMKax
MHBIX TIPOTPaMM U MPOEKTOB 3a CUET CPEICTB OOKeTOB cyOnekToB Poccuiickoit deaeparumy,

CpeaACTB MECTHBIX 6IO,ZL)KCTOB u BHe6IOI[)KeTHBIX HNCTOYHHUKOB.

Cozmanne llentpoB "Touka pocra" ocymecTBisieTcss Ha 0aze 0011e00pa3oBaTEIbHBIX
OpraHu3aIui, pacloJOKEHHBIX B CEIIbCKOM MECTHOCTU M MaJbIX TOPOJAax, MPHU 3TOM B IIEPBYIO
ouepens coznanue LlenTpoB "Touka pocta" peKOMEHIyeTCs OCYIIECTBISTh B OpPraHU3AIMSIX,

IMOKa3bIBAIOIINX HU3KHUEC 06pa3OBaTCJ'IBHBIC PC3YJIbTATHI.

B cmyuae coszmanus Ilentpa "Touka pocrta" 3a cuer cpenctB cyOcumuu u3 ¢eaepaabHOTO
OromxkeTa B pamkax ¢eaepanbHoro mnpoekta "CoBpemeHHas mkona" cyObekT Poccuiickoi

®denepannu ONpeaeseT:

- OpraH WCIOJHUTEIbHOW BIacTu cyOwbekta Poccuiickoit deneparuu, OTBETCTBEHHBIM 3a
pean3annio MeponpusTUil 0 co3JaHuI0 U oOecnieueHnto pyHkuronupoBanus Lentpos "Touka

pocra" Ha TeppuTopun cyobekra Poccuiickoit @denepanuu (PernonanbHelil KOOpIUHATOD);

- KOMILIEKC Mep (JIOPOKHYIO KapTy) mo co3faHuio u (yHknuonupoBanuto Llentpor "Touka

pocta" cornacHo Ilpunoxenuro N 1 k HacTosiuM PexoMeHmanusim.



KommuiekcoM Mep Npu3HaeTcs MIaH MEPONPUATHN HA OYEPEAHON IO/ M IBYXJIETHUN IIJIaHOBBII
HEepuoJI, peycMaTPUBAOLINI MEPOIPUATHS 110 CO3/1aHUI0 U (PyHKIIMOHMpOoBaHUIO L{eHTpoB

"Touka pocra", BKIIOYAIONIUN B TOM YHUCIIE:

MEpPONPUSTHSL, HAIIPABJIEHHbIE HA co3/1aHue U oTKpeITHe LlenTpoB "Touka pocra";

MEpOTIPUSTHS, HalpaBJIeHHbIE Ha o0ecnieueHue hyHkuuonupoanus Llentpor "Touka pocra';

MEpPOMPUATHS MO MOBBIIEHUIO MpodeccnoHanbHOro MactepcTBa paboTHUKOB LlenTpoB "Touka

"n.
pocra";

MCPONPUATHA IO  KOHTPOJIO  JOCTUKCHHA  MHHHUMAJIbHBIX IMOKa3aTesIeH co3aaHusg H

¢yukunonuposanus Llentpos "Touka pocra".

PernonanbHelil KOOPANHATOP B COOTBETCTBUM CO CPOKAMH, YCTAHOBJICHHBIMU B [Ipuinoxenun N

1 x PekoMeHaniusiM, yTBEpK/IaeT:

- JOJDKHOCTHOC JIMOO B COCTAaBC PCruOHaJIbHOI0 BCAOMCTBCHHOI'O IIPOCKTHOI'O OCI)I/ICEI,

OTBETCTBEHHOE 3a co3nanue u pynkunonuposanue Llentpos "Touka pocta';

- HEpCUYCHDb ToKa3aTelie u HWHJIUKATOPOB, COOTBECTCTBYIOIINUX ITPUBCICHHBIM B HpI/IJ'IO)KeHI/II/I N2

K HaCTOAIINM PCKOMCHI[aI_[I/IHM, ux 3HaquHﬁ;

- TepevyeHb 00IIe00pa3oBaTeIbHBIX OPTaHU3AlNHN, PACIIONOKEHHBIX B CEILCKOW MECTHOCTH U
MaJbIX TOpOJIax, Ha 0a3e KOTophIX IiaHupyetcs co3ganue Llentpos "Touka pocra" (mo gopme,

npezcrasieHHoi B [Ipunoxenun N 3);

- tunosoe [lonoxxenne o lLleHTpe 00pa3oBaHMs €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOMN

HarnpasieHHocTel "Touka pocta" (IIpunoxenue N 4).

Coznanue nentpa "Touka pocra" Ha 6aze oOme0OpazoBaTeIbHONM OpPraHU3aAIMM JOMYCKAETCs
KaK nmyTeM BbIJIETICHUS COOTBETCTBYIOILIETO CTPYKTYPHOTO HOJpa3/IeJICHUs

00111€00pa30BaTEILHON OpraHU3aIliH, TaK U 0€3 BBIICICHUS OTACIHHOTO IMOPA3CICHHS.

OO0meobpa3oBarenbHas OpraHU3alUsl M3/AeT JIOKAIbHBI HOPMATHUBHBIA akT O Ha3HAYEHUU
pykoBogutens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 3a ()YHKIIMOHHPOBAHUE U
pa3BuUTHE), a TaKkKe O co3JaHuu LeHTpa "Touka pocta" M yTBEPKICHUM IOJOXKEHHUS O

nearenbHocTH LlenTpa "Touka pocra'.

PernonaneHblif KOOpAUHATOP HE Mo3aHEe IHS OTKpbITH LlenTpa "Touka pocra" obecrneunBaer

pasMelleHre B crenuaibHo co3manHoM paszzene "Llentp "Touka pocra" odunmanbHOro caiira



o01eo0pa3oBaTeIbHOM  OpraHM3alid B MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW  CETH
"UntepHer" mHbOpManuu o co3naHuu U GpyHKimoHupoBanuu llenTpa "Touka pocra", B TOM
yucie nHdopmaiuu o6 oOpa3zoBaTeIbHBIX IporpamMmax, ooopyaoBanuu Llentpa "Touka pocra",
IUTAHUPYEMOM DPEKUME 3aHITHIH 00yJaromuxcs, IUIAHUPYEMbIX MeponpusiTusix. B co3manHom
pa3nene oQUIMAIBLHOTO caidTa OOpa3oBaTENbHOM OpraHU3aluu  TaKkKe pa3Mellaercs
uHopManus 0 HaloHaIbHOM npoekTe "OOpa3oBanue" (B TOM 4HCIe JIOTOTHII), aJipec caiiTa u

ounmanbHas cuMBorka MunHcTepcTBa npocBenienus Poccuiickoit denepanyu.

Pernonanbublit koopauHaTtop oOecrneurBaeT uHGopmupoBanue DenepalibHOTO oleparopa B
ciIy4ae CO3JIaHMs Ha Tepputopuu cyobekta Poccuiickoit ®eneparnuu [lenTpoB "Touka pocra" B
paMKax MHBIX IPOTPaMM M MPOEKTOB, HE OTHOCSIIMXCS K peann3aiuu QenepalbHOTO MPOeKTa
"CoBpeMeHHas MIKOJIA" HAMOHAIBLHOTO TpoekTa "OOpa3oBaHue', 3a CYET CPEICTB OFOJKETOB
cyobektoB Poccuiickoit @eneparmun u (WIM) CPENCTB MECTHBIX OIOJDKETOB H  (WIJIH)
BHEOIOJUKETHBIX HCTOYHHMKOB, a Tak)Ke HamlpaBieHHe Ha corjacoBanne DeaepanrbHoMy

OonepaTopy KOHICIIUU CO3JaHNA U Q)YHKHI/IOHI/IPOBB.HI/IH TaKHuX HeHTpOB.

3. TpeboBanusi K NOMeIEHUSIM, KOMILJIEKTOBAHUIO 000PYy/10BaHMEM, PACXOAHbIMHU
MaTepuajlaMu, CpeICTBAMU 00yUeHHsI U BOCIIUTAHUS

Coznanne llentpoB "Touka pocra" mnpeamnonaraeT KOMIUIEKC YCIOBHM II0 OCHALICHUIO
o0pa3oBaTeNbHbIX OpraHu3alil 00OpyIOBaHHEM, PACXOJHBIMH MaTepHallaMu, CpPEICTBaAMHU
0oOydeHHs W BOCHUTAHMS JUIsl JTOCTHXKEHHUS 00pa3oBaTENbHBIX PE3YJIbTAaTOB IO MPEIMETHBIM
obnactsim "EctecTBeHHO-HayuHble mpeaMerhl’, "EcrecTBeHHble Hayku", "Matemaruka u
unpopmaruka", "OOmecTtBo3HaHue U ecTecTBo3HaHue", "Texuonorus", 00pa3oBaTEIbHBIX
nporpaMm o0IIero o0pa3oBaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKON HarpaBlIeHHOCTEH,
OpU peaju3allid KypCOB BHEYPOUHOM NEATEIbHOCTH M JOIMOJHUTEIbHBIX 00IIepa3BUBAIOIINX

nporpamm CCTCCTBCHHO-Hay‘{HOﬁ U TeXHHUYECKOM HaHpaBHCHHOCTeﬁ.

[Tepedensr HampaBieHHOCTEH peanm3yeMbix Ha 6aze LlenTpoB "Touka pocTta" 0Opa3oBaTEIHHBIX
MpOrpaMM MOKET OBITh PACIIUPEH B 3aBUCUMOCTH OT UMEIOIIUXCS Y 00I1eo0pa3oBaTeIbHbIX

oprT: aHU3aLuN YCHOBHﬁ, a TaKXKe HOTpC6HOCTCfI Y4aCTHHUKOB 06pa3OBaTCJ'IBHLIX OTHOIIICHUH.

Coznanue nentpa "Touka pocta" mpeanosnaraeT pa3BuTue oOpa3zoBaTeNbHON MHPPACTPYKTYpPHI
001e00pa3oBaTeIbHONW OpraHW3allid, B TOM YHCJIE OCHaIIeHHe o0Ieo0pa3oBaTeIbHON

OpTraHH3alnu:

- o0opynoBaHMeM, cpeiCTBaMH OOy4Y€HUS W BOCHUTAHHS s H3y4eHHs (B TOM YHUCIE
SKCIIEPUMEHTAILHOT0) MPEIMETOB, KYypCOB, IUCHUUIUIMH (MOAYyJel) eCTeCTBEHHO-HAyYHOU

HAIpaBJIEHHOCTH W TEXHOJIOTMYECKON HANpaBIEHHOCTEM TMpU pealu3alud OCHOBHBIX



00111e00pa30BaTENbHBIX MPOTPaMM M JIOTIOJIHUTENBHBIX 00Ie00pa3oBaTeIbHBIX MPOTpaMM, B
TOM 4YHCIIC JUIsl PacUIMpeHUs CcoJAepXkaHus ydeOHbIX mnpeameToB "®duzmka", "Xumms',

"buonorusa";

- 000opyI0BaHUEM, CpEeACTBAMU OOYUCHHS U BOCITUTAHUSA JJISI M3YYCHUSI OCHOB POOOTOTEXHUKH,
MEXaHUKHM, MEXaTPOHHUKHM, OCBOCHHUS OCHOB IIPOrpaMMHUpPOBAHUS, peaIu3alMu IpOorpaMm

JOITIOJIHUTCIIBHOT'O O6p330BaHI/I${ TEXHHUYCCKOHN U eCTeCTBeHHO'HaquOfI HaHpaBHeHHOCTeﬁ U T.AO

- KOMIIBIOTCPHBIM U UHBIM OGOpYZ[OBaHI/IeM.

[lepeueHp, MHUHUMAIbHO HEOOXOAMMBIE (YHKIMOHAIBHBIE W TEXHHUYECKHE TpeOOBaHUS U
MUHUMAJIbHOE KOJHUYECTBO OOOPYAOBAaHUSA, PACXOJHBIX MAaTEpHUAJIOB, CPEICTB OOY4YEHUS U
BocniuTanus s ocHamieHus llentpoB "Touka poctra" (manee - MH(PPaCTPYKTYpHBIN JIHUCT),
onpenenstoTcs PernoHanbsHbpIM KOOpAUHATOPOM ¢ yueToM [IpumepHoro nepeuns o00pyaoBaHus,
PacXOIHBIX MAaTEPHAJIOB, CPEICTB OOyYEHUS M BOCHUTAHHS JUISI CO3JaHHUS W OOECTICUCHUs
(GYHKIIMOHUPOBAHHSI IIEHTPOB OOpa30BaHUS ECTECTBCHHO-HAYYHOW W  TEXHOJIOTHYCCKOH
HanpasieHHocTH "Todka pocTta" B 0011€00pa30BaTENbHBIX OPraHU3alUAX, PACHOIOKEHHBIX B
celbckoi MecTHOCTH W Maiblx ropojax (IIpunoxenwme N 6), mpuUMEpHOro THUIIOBOTO
uH(paCTpyKTypHOro JHCTa, ompeaensemoro denepaibHbIM OMEPATOPOM, U  HACTOSIIMX

Pexomenmanuii.

B pamkxax ocHameHuss —o0meoOpa3oBaTENbHBIX  OpraHu3anuii npu  (HOpMUPOBAHUH
UHPACTPYKTYpHOro Jincta cyorekT Poccuiickoit dexepanuu BrnpaBe BhIOpaTh CTaHIApTHBIN
Wi Tpo(UIBHBI KOMIUIEKT 00OpYyJIOBaHHUs, TMPEJICTaBICHHBII B TNPUMEPHOM IepeuHe
000pyIOBaHUs, PACXOJHBIX MAaTEpUANOB, CPEJICTB OOY4YEHUS M BOCHMTAHUS JUIs OCHAIICHUS
entpoB "Touka pocta" (Ilpunoxxkenrie N 6). [l MaJOKOMIUIEKTHBIX 0011€00pa30BaTEIbHBIX
oprauszanuii <I> o0beM eIUHUILl CPeICTB OOYUYEeHHs U BOCHUTAHUS (GOPMUPYETCS B MEHBIIEM

KOJIMYECTBE.

<1> ManokommieKTHOH o00meo0pa3oBaTeIbHOW OpraHu3aleil B pamMKax peaau3aluu
MEpPOTIPUATHIA TIO CO3JAaHWI0 W (YHKIMOHWPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOH W
TEXHOJIOTHYECKOW  HAmpaBIIEHHOCTEW TpHU3HAeTcss o0meoOpa3oBaTeibHass — OpraHU3aIvs,
YUCJICHHOCTh KJIACCOB-KOMILJIEKTOB B KaXKJIOM W3 Mapaljiesiel KOTOpoi cocTaBisieT He Oosee 1
€IMHUIIBL.

[TpodmiibHBI KOMIUIEKT OOOpYJOBaHUS MOXET OBITh BbIOpaH uIs 00IIe00pa3oBaTeIbHBIX
OpraHu3alii, UMEIOIIMX Ha MOMEHT co3fanus neHTpa "Touka pocta" Habop cpeacTB 0OyueHUs
U BOCIHTaHUS, TOKPBIBAIOUIMA CBOMMHU (DYHKIIMOHAIBHBIMHA BO3MOXKHOCTSMH 0a30BBIE

nOTPeOHOCTH MpH u3ydeHuu npeametoB "dusuka", "Xumus" u "buonorus".



[TpopwmibHbli  KOMIUIEKT  oOopymoBaHus — oOecreunBaeT  3()()EKTHBHOE  JTOCTHKCHHE
00pa3oBaTENbHBIX PE3yJIbTaTOB OOYYAIOIIMMHCSA [0 HPOTrpaMMaM eCTECTBEHHO-HAYYHOW U
TEXHOJOTUYECKOW HANpaBICHHOCTEH, BO3MOXHOCTh YIIIyOJIEHHOTO W3Y4YEHHUsS OTAEIbHBIX
IpEJMETOB, B TOM 4YHUCIe I (POPMUPOBAHUS N300PETATEILCKOTO, KPEaTUBHOTO, KPUTHUECKOTO
MBIIUICHUS, Pa3BUTUS (QYHKIMOHAJIBHOM T'PAaMOTHOCTH Yy OOYYalOIIMXCS, B TOM 4YHCIE

€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Tpu popmupoBaHuU UHPPACTPYKTYPHOTO JIMCTA U3 MPOPHUILHOTO KOMIUIEKTAa B 003aTEIbHOM
nopsiike oOecreurnBaeTcs BBIOOp CpPEACTB OOYYEHHS M BOCIHMTAHUS HE MEHEE 4YeM IO TPEM
yaeOHbpM mpenMeram ("®dwuszuka", "Xumusa", "buonorusa") U KOMIBIOTEPHOTO 000PYIOBaHUS.
OcraBmiecss 1O  WTOraM  ONpeJeNieHHs  00sA3aTeNbHOrO  OOOPYAOBaHUS  CpPEICTBA,
npeaycMoTpeHHbIe i ocHamienus Llentpa "Touka pocta", pactipeaenstorcss Ha mpuoOpeTeHne
JIOTIOJIHUTEIBHOTO O0OpYy/OBaHUS, BXOJSIIErO0 B IE€peYeHb OOOPYJOBaHMS, PACXOIHBIX
MaTepHajoB, CPEACTB 0O0ydeHUsI M BOCHHUTAaHUS npoduisHOoro komiuiekta ([Ipumoxenne N 6

METOJMYECKUM PEKOMEHAAITUSIM).

[Ipu BBIOOpE MOMONHUTENHLHOTO OOOPYIOBaHHMSA TAKXKE CIIEAyeT YYUTHIBATh CHEUU(UKY U

noTpeOHOCTH OTpaciieil 5KOHOMUKH cyObekTa Poccuiickoii deneparui.

PernonanbHbIi KOOpAMHATOP O0OECIIeYHBAET COracoBaHue C(HOPMUPOBAHHOTIO B COOTBETCTBHHU C
TUNIOBOW (QopMoil HHPpacTpyKTypHOTo jJucta ¢ denepanbHbIM ONEpaTOPOM B COOTBETCTBUU C

perinamMeHToM, ornpeaensieMbM DeepanbHbIM ONIEPaTOPOM.

HpI/I HaIlpaBJICHUU Ha COIJIaCOBAHUC I/IH(I)paCTPYKTypHOFO JINCTA, COACPIKAIICTO CTAaHAAPTHBIC
KOMIIJICKTHI, PervonanbHbIN KOOpAUHATOP HPCAOCTABIIACT (HO (I)opMe CDG,I[CpEUILHOFO

oreparopa):

-  HNOATBCPKACHUC OTCYTCTBUSA B COOTBCTCTBYHOLIUX O6pa30BaTeJ'IBHBIX opraHu3anusix,
OCHAIICHUC KOTOPLIX INIAHUPYCTCA, O60pyﬂ0BaHI/IH, pacxXodHbIX MaTCpUAJIOB, CPECACTB 06y‘{CHI/IH

" BOCIIMTAaHHUA, YKa3aHHBIX B IICPCYHC CTAHAAPTHOI'O KOMILJICKTA,

- TIOJNTBEpKJeHUE Hanuuus (ITub0 oOecreueHue Hajau4dus JO0 MOMEHTa ocHamieHus LleHTpoB
"Touka pocTta") yCIOBUI 711 XpaHEHUS U UCTIONB30BaHUS XUMUYECKUX PEAKTUBOB, B TOM UUCIIE
HEo0X0IuMOro 000py/IOBaHus, BKIIOYAs MIKad BBHITSKHOW MAHOPAMHBIN U KA Ui XpaHSHUS
XUMHUYECKHX PEaKTUBOB OTHEYMOPHBIN, corinacHo [lepedHio cpencTB oOy4deHHs U BOCIUTAHWS,
HEOOXOUMBIX ISl PeaTu3allid 00pa30BaTEIbHBIX MPOrpaMM HAYaJIbHOTO OOIIETro, OCHOBHOTO
o0mero W cCpemHero oOmero o0pa3oBaHUs, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSIM
00y4eHus1, HEOOXOIUMOTO MPH OCHAIIEHWH OO0IIeo0pa30BaTEIbHBIX OpPraHU3alMi B IIENISIX
peanu3anuu MEpOTPHUSATHN TIO COJECHUCTBHIO CO3laHMI0 B cyOBekTax Poccuiickoit deneparuun

(ucxonmss W3 TPOTHO3MPYEMON TOTPeOHOCTH) HOBBIX MeECT B  00IIE00pa30BaTEIbHBIX



OpraHu3alysX, YITBEpKICHHOMY NpukazoM Munnpocsemieaus Poccun ot 3 cenrabps 2019 r. N
465.

OO0pa3zoBarenbHble OpraHM3aldM, Ha 0a3e KOTOPBIX CO3Jal0Tcid M (YHKUMOHUPYIOT LIeHTpbI
"Touka pocrta", NOJKHBI COOTBETCTBOBAaTh JCHCTBYIOIIMM TpeOOBaHUSM K YCTpPOICTBY,
COJCPKAHMI0O W OPraHU3alMH peXHMa paboThl 00pa30BaTENBHBIX OpraHU3alMid W WHBIM
HOPMAaTHBHBIM MPAaBOBBIM aKTaM, OIPEICISIOIUM TpeOOBaHUS K OpraHM3alUH OOIIero u

JOITIOJIHUTCIIBHOI'O O6pa3OBaHI/I${ z[eTeﬁ.

[Tomemenust (pyHKIMOHAIBHBIE 30HBI, B TOM 4YHCIIe y4eOHble KaOWHETHl (DU3WKH, XUMUH,

ouonorun) Llentpa "Touka pocta" pekomMeHAyeTCs pacnoyiaraTh B Mpeesiax 0JHOr0 31aHHUS.

[TpoextupoBanue, 30HupoBanue nomeuieHuii Llentpos "Touka pocra" u onpeneneHue nU3aiH-
pELIeHUH OCYLIECTBIISIETCA C YYETOM pPYKOBOJACTBA IO IMPOEKTHPOBaHUIO LEHTpoB '"Touka

pocta", yrBepKaaemMoro (eaepaabHbIM OIIEPaTOPOM.

[Tpu mpoektupoBanuu, 30HupoBaHNK nomemnieHuit Llentpos "Touka pocra" ciaenyer yuuThIBaTh
OCOOEHHOCTH O00OPYAOBAHMS, PACXOJHBIX MaTEpHUAJIOB, CPEICTB OOY4YEHUS U BOCIHUTAHUS,

KOTOpBIM OyneT obecrneunBarbess 00pa3zoBaTesibHas OpraHu3arusl.

ITpoext 30HMpoBanus nomemeHuid llenTpoB "Touka pocra" npexacrasnsercs denepambHOMY

oneparopy 0OAHOBPEMCHHO € IPCACTABIICHUCM I/IH(i)paCTp}/'KTypHHX JIUCTOB.

4. Opranuszaunusi 00pa3oBaTeIbHOM 1eATeIbHOCTH

OOpa3oBarenbHasi JeATenbHOCT, Ha 0aze wneHTpoB "Touka pocrta" ocyuiecTBisercs IO

00pa3zoBaTeNbHBIM ITpOrpaMMaM OOIIETO U TIOTIOJHUTEITBHOTO 00pa30BaHUs.

TpeboBanust k ¢QopmaTy opraHuzanuud o00pa30BaTENbHON JAEATENIBHOCTH PETYIHPYIOTCS
HacToAMMHU PekoMeHaanusiMu 1 MHBIMU HH()OPMALlMOHHBIMU U METOJAMYECKUMHU MaTepHuagaMu

®denepaabHOro Oneparopa.

Hampasnenus peanusyembIx ¢ Hcrosnb3oBaHHEM pecypcoB Llentpos "Touka pocra" mporpamm
ONpEACNAIOTCA B COOTBETCTBUM C METOIMYECKMMHU MaTepuajaMu M pPEKOMEHAALMSIMH,

YCTaHABJIMBAEMBIMU H aKTYaJIU3UPYEMbIMU cDe)IepaJ'IBHBIM orepaTopoMm.

Ha Gaze uentpoB "Touka pocta" obecneumBaeTcs peanu3anus 00pazoBaTEIbHBIX MPOTrpaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HAINPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU

C TpeOOBaHMAMM 3aKOHOJATENbCTBA B cdepe 00pa3oBaHHMS U C YUETOM pPEKOMEHAalui



®enepanbHOro omneparopa. B o0s3aTensHOM mopsake Ha 0Oa3e meHTpoB "Touka pocta”
6 6 6 n n n n
o0ecrieunBaeTcsi OCBOEHHE oOOydarommucs ydeOHbIX mnpeameroB "®uzuka", "Xumwus",
"buosorusa" ¢ uCHoOJb30BaHHMEM HpUOOpEeTaeMoOro oOOpYIOBAHHUSA, PACXOIHBIX MaTEpUAJIOB,

CpEACTB 06y‘leHI/I5I N BOCIIMTaHU:.

He menee 1/3 o6bema BHEYPOUHOH AEATENBHOCTH 00YUYAIOMIMXCS JOJDKHO OBITH OPUEHTHPOBAHO
Ha  TOJJEpXXaHUE  ECTECTBEHHO-HAYYHOH M  TEXHOJIOTHYECKOH  HampaBJICHHOCTEH
00pa3oBaTeNBHBIX ~ MPOTPaMM, TMPH 3TOM 00BEM MPOrpaMM  E€CTECTBEHHO-HAyYHOH
HalpaBIEHHOCTH HE MOXET cocTaBiATh MeHee 20% or oOmero oObemMa BHEYpOUHOU
nearensHOCTH. OOpas3oBaTeNbHBIE MPOTPaMMBbl MO JIPYTHMM HANPABIEHHOCTSM IPU HAJIUYUH
BO3MOXXHOCTH PEKOMEHJyeTCs IUIAHHPOBAaTh C HWCIOJb30BaHHMEM pecypcoB Llentpo "Touka

pocta".

Pa3zpabotka pabouux mporpamm mo npeameram "®uzuka", "Xumus", "buonorusa", yueOHbIM
IpeMeTaM €CTECTBEHHO-HAyYHOH M TEXHOJIOTMYECKOH HAaINpaBI€HHOCTEW U3 4acTH y4eOHOro
iaHa, GpopMHpyeMOl y4YaCTHHKaMH OOpa30BaTEeNbHBIX OTHOLICHWH, MPOTpPaMM BHEYPOYHOMH
NEeSITeIbHOCTH W JIOTOJHUTEIBHOTO 00pa30BaHUS OCYHIECTBISETCS 00I1e00pa3oBaTeIbHBIMU
OpraHM3alUsMH, B KOTOpBIX co3jarorcs LeHTphl "Touka pocra", caMOCTOSTENBHO C Yy4E€TOM
METOAMYECKUX MaTepuaioB MW pekoMeHnaumid @DenepanbHOoro omneparopa. Peanmsanus
0o0pa30BaTeNbHBIX  HPOrpaMM  JIOTIOJIHUTENBHOIO  00pa3oBaHMA B MaJIOKOMIUIEKTHBIX
0011e00pa30BaTeNIbHBIX OpraHU3alMsIX OCYLIECTBISETCSs INpU HAIUYUU Yy OpraHu3aluu
COOTBETCTBYIOLIMX YCIOBHM. [IJIi MalOKOMIIJIEKTHBIX 001e00pa3oBaTeIbHbIX OpraHu3alui
JIONYCKAETCsl OTCYTCTBUE JIMLEH3UM Ha JOIMOJHUTEIbHOE OOpa3oBaHHE M peau3yeMbIX

IPOTrpaMM JONOJHUTEIBHOTO 00pa30BaHUS.

PexomeHanMy mo MCIOJIb30BaHUIO CTAHAAPTHOTO KOMIUIEKTa obopyaoBanus Llentpa "Touka
pocra" mpuM  peanM3alMM  [POrpaMM  €CTECTBEHHO-HAy4YHOM W TEXHOJOTHYECKOU

HalpasJeHHOCTEN onpeneneHsl B [Ipunoxenun N 5 k HacTosmuM Pekomenaanusam.

ConpoBox/ieHHEe M METOAMYEecKoe OOecreueHre HCIOJIb30BaHus MPOQMIBHOTO KOMILIEKTa
o0opynoBaHus B 00pazoBaTeNbHON JesATeIbHOCTH IIeHTpoB "Touka pocta" ocyiecTBiseT

®denepanbHbBIA OIEPATOP.

Metoauueckre marepuanbl, pa3pabOTKH M WHBIE MaTepHallbl MO BOMPOCAM HCIOIb30BaHUS
OpopMIBHOTO  KOMIUIEKTa  000pylOBaHMS  pa3palOaThIBAIOTCS,  aKTYaJU3UpPYIOTCI U
pacnpoctpanstorcs PenepanbHbIM ONEPATOPOM, B TOM 4YMCIE C IPUMEHEHHEM COBPEMEHHBIX

Mera UHCTPYMEHTOB (BUJIE0, BEOMHAp, MYOINKAIIHH).

®denepanbHBIM ONIEPATOPOM HA PETYJSIPHONW OCHOBE 00ECTIEUNBACTCS MPOBEJCHUE METOINICCKIX

U 00ydJarolmMX MEpONpUATHIl MO BOMpPOCaM OpraHU3alMu O0O0pa30BaTEIBHOIO Ipolecca B



Llentpax "Touka pocra" ¢ mpUMeHEHHEM NPOPUILHOTO KOMILIEKTa 000pyI0BaHUs, OKa3aHUE
METOAMYECKOH  NOMOIIM Hpu  pa3paboTKe  y4eOHBIX  MaTepuanoB, 3aJaHudl  AJs
COBEPILEHCTBOBAHUS IPAKTUUECKOW NOArOTOBKU OOyYaroIuXcsd IO Y4eOHBIM IpeaMeTam,

KypcaM BHEYPOUHOH eATeIbHOCTH, TOMOJHUTEILHOTO 00pa3oBaHus AETEH.

[Tenarornyeckue pabOTHUKH, OCYIIECTBIISAIONINE AesATeNbHOCTh Ha 6a3e LlenTpos "Touka pocra”
C MPUMEHEHHUEM NMPOQPHILHOTO KOMIUIEKTa 000pyI0BaHUS, TPOXOIAT 00OyueHHUe Mo MporpaMmmam
JOTIOTHUTEILHOTO Mpo(eccHnoHaNIbHOTO 00pa3oBaHus (Kypchl MOBBIINICHUS KBalU(UKAIMK) U3
®enepanpbHoro peectpa mnporpamm J(I1O. IloBbimeHue KBaluUKAUKM —IE€IarOTHYECKUX

pa6OTHI/IKOB OCYIIECTBIIACTCA HE PEXKE OJHOI'O pa3a B TpH roJa.

S. Opranu3anoHHO-MeTOAMYECKOe CONPOBOKACHUE H HCIIO0/Ib30BAHHE HHOM CO31aHHOI B
paMKax peajii3alMy HAMOHAJBLHOIO nMpoekTa ""O0pa3zoBanue' HHPpPacTPYKTypHI

B nemsix xommiiekcHoro comnpoBoxkjeHusi nesrenbHocTd LlenTpoB "Touka" ®enepanbHbIM
OTepaToOpoM OOECIICYMBACTCS OCYIICCTBICHUE IYOIUKAMA W OOHOBICHHS METOIMYCCKUX
MaTepHajIoB, BKIIOYAIOIUX Y4eOHO-METOIUYECKHEe MaTepualbl (MHCTPYKLUHU, METOIUYECKUe
nocoOusi, HMHPOPMALMOHHBIE MaTepUaibl, IMEPEeYHU PEKOMEHAYEMbIX  JIMTepaTypHBIX
UCTOYHUKOB, BHJEOMAaTepHaibl M Jp.), a TaKkKe MaTepuajbl [0 HTOraM MpPOBEAECHUS

meponpustuii dexepanpHoro oneparopa (BeOMHaphl, CEMUHApPbI, KOH()EPEHIIMU, COBEIIAHUS U

zp.).

Jns nenarorndyeckux pabGotHukoB lLlentpoB "Touka pocta" @enepalbHBIM ONEPATOPOM
oOecrieynBaeTcsi NMPOBEJCHUE TEMaTHMYECKHMX BEOMHApOB M 00pa30BaTENIbHBIX MEPONPUSATHH,
HalpaBJIEHHBIX Ha Pa3bsICHEHHE BONPOCOB peanu3alvyd oOpa30BaTEeNbHBIX IporpaMM Ha 0aze

[lenTpoB "Touka pocta" ¢ mpUMEHEHHEM TPOPUIBLHOTO KOMILJIEKTa 000py10BaHUS.

Jns PernoHanmbHBIX KOOPAMHATOPOB M PYKOBOJAIUX paboTHHKOB LlentpoB "Touka pocra"
®denepanbHbIi onepaTop o0ecrieyrBaeT MpoBeIeHUEe TeMaTUYECKHX BEOWHAPOB, HAIIPABICHHBIX
Ha JOIOJIHUTENBHOE Pa3bsICHEHHE BOIPOCOB, OTHOCSIIMXCSA K HCIOJIHEHHIO KOMIUIEKCOB MEp
(TOpO’KHBIX KapT) Mo co3faHuio U ¢pyHkIoHnpoBanuio Llentpos "Touka pocra", JOCTHKEHUIO
YCTaHOBJICHHBIX MMOKa3zaTenei (hyHKIMOHUPOBAHMUSI, UCIIOIB30BAaHUIO MHOW CO3/IaHHOM B paMKax

peanu3anuy HalMoHaJILHOTO TIpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B memsx »(QQexTUBHONH  OpraHM3allMOHHO-METOJMYECKOM  MOIJEPKKU  CO3JaHHUS U
¢yuknuonupoBanust llentpoB "Touka pocta" Ha Tepputopun cyobekToB Poccuiickoii
Oenepaun  PeroHanbHbIM = KOOPJMHATOPOM  OOECIIEYMBAETCSI  BOBJIEYEHHE  JIETCKUX

texHonapkoB "KBanTopuym", neHTtpoB mudpoBoro obpazoBanus aereit "IT-ky0", kimroueBbIX



LIEHTPOB JIOTIOJIHUTENFHOTO oOpa3oBanus "JloM HayuHOW Kojutabopauuu" B JEATENBHOCTh

IlentpoB "Touka pocra" B cnenyromux dhopmarax:

1.IlpoBeneHre COBMECTHBIX MEPONPHUATHN sl 0OYy4YaIOMIMXCS U MEeJarorndeckux paboTHHUKOB
o0mieo0pa3oBaTebHBIX OpraHu3anuii, Ha 0a3ze KOTopwix cosmatorcs Llentper "Touka pocra”
(oOydaronyie ceMHHAphl W MacTep-KJIacChl MO BONPOCAM HCHOJB30BaHUS 000pYyIOBaHUS,
CpelICcTB OOy4YeHMs] M BOCHHUTAHMS, METOJUYECKHE MEpONPHUATHS IO BOIpOcaM pa3pabOTKH,
COBEpIICHCTBOBAHUSA M BHEAPEHHUS IPOrpaMM JOMOJHUTEIHHOTO0 O00pa3oBaHUs €CTECTBEHHO-
HAyYHOW W TEXHUYECKOW HANpPaBIIEHHOCTHU, OpTaHU3allMd BHEYPOUHOH J1E€ATeIbHOCTH
o0Oy4aromuxcs; UHAWBUIYaJbHbIE KOHCYJIbTAI[MM JJIS TEeIaroru4eckux paOOTHHKOB, B TOM
qucjiie B PEKUME OHJ'Iaf/'IH; 3aHATUA HpOGKTHOfI ACATCIIbHOCTBIO, KOHKYPCHBIC u

COpPEBHOBATEIbHbIE MEPOTIPUATHUS IS A€TEU U JIp.).

2.0praHu3anys 1 y4acTue B PErHOHAJIBHBIX U MEXPErHOHAIbHBIX KOH(PEpeHUUAX, (HeCTUBAIX,
dopymax 1o oOMeHy ONbITOM pabOThl Ha BHICOKOOCHAILEHHBIX YUEHHUKO-MECTaxX, B TOM YHUCIIE 110
peanu3anuu  OpeaMeTHbIX obnacteil "EcrecTBeHHO-HayuHble mpenMersl', "EcTecTBeHHBIE
Hayku'", "Maremaruka u uHpopmaTuka", "OOmecTBO3HAHUE U ecTecTBO3HaHue", "TexHomorus ",
a TaKKe MpOorpaMM JOIMOJHUTEIBLHOTO 00pa30BaHUSl €CTECTBEHHO-HAYYHOW M TEXHUYECKOU

HaIlpaBJIECHHOCTEM.

3.YuacTue peruoHaJbHBIX KOOPAUMHATOPOB, mpenactaButeneit LlenTpos "Touka pocta" u MHBIX
[EHTPOB, (YHKIMOHUPYIOIIMX Ha TeppuTopuu cyoOwbekta Poccuiickoit ®@enepanuu, B

MepornpuaTusx deneparbHOrO oneparopa.

I'padux mMeporpuaTuii, KBOTbl y4acTus, COAECpPKaHUE U TEXHOJIOTUHU MPOBEJCHUS MEPONPUATHIA

JOBOJATCA q)ellepaHI)HI)IM OIepaTopoM JOMOJHUTEIIBHO.

4.0OpraHuzanysi 1 y4acTHe B MPOBEACHUH HMH()DOPMAIMOHHBIX KaMIaHUHM MO MOMyJspHU3aluu
HaIMoHaJIbHOTO MpoekTa "O6pa3oBanue" Ha TeppuTOopun cyorekToB Poccuiickoit deaeparun, B
TOM YHCJI€ COOBITUAX, MPOBOAUMBIX ISl KOHCYJIBTAIIMOHHOTO COMPOBOXKIEHUS POIUTENEH
(3aKOHHBIX TIPEJCTABUTENEH) OOYJAIOIIMXCSI O BO3MOXKHOCTSX JJISI Pa3BUTHSI CIIOCOOHOCTEH M
TaJaHTOB HX JeTeH, MpodecCHOHATHLHON OPHEHTAIlMM W YCIENTHOTO OCBOCHHSI OCHOBHBIX

00pa3zoBaTeNbHBIX MPOrPaMM 00IIIeTO 0Opa30BaHMUS.

5.Pa3paboTka, yTBep)KIEHHE U pealu3alus CEeTEeBBhIX O0pa30BATENBHBIX MPOTPAMM  C
HCIIOJIb30BAHUEM BBICOKOOCHAIICHHBIX YYCHUKO-MCCT, CO3AaHHBIX B cy61)e1<Te Poccuiickoit
®denepanny B paMKax HalMOHAIBLHOTO TpoekTa "OOpa3oBaHue", B TOM YHCJI€ COBMECTHO C

JIeTCKUMH TexHomapkamu "KBantopuym".



6.BoBiieuenne oOydaronuxcsi 00me00pa3oBaTeIbHBIX OpraHu3aluii, Ha 0a3e KOTOPBIX
co3narorcs U GyHKIHOHUPYIOT LlenTpsl "Touka pocra", B pazaudHbie GOPMBI COMPOBOKIACHHS U
HACTaBHUYECTBA C MHCIOJIb30BAaHHEM KaJpPOBBIX PECYpPCOB, OOECIeYuBaOUUX paboTy
BBICOKOOCHAIIIEHHBIX YYEHUKO-MECT, CO3aHHbIX B cyObekTe Poccuiickoii denepannu B pamMKax
HallMOHAIBHOTO mpoekra "OOpa3oBaHue" ¢ Y4ETOM METOJOJIOTHHM (IIEJIEBOM MOJEIIHN)
HACTAaBHUYECTBA OOYYAIOIIUXCS I OpPraHM3allfii, OCYIIECTBISIOMNX 00pa30oBaTEIbHYIO
NeSITeIBHOCTh 10  00IIe00pa30oBaTeIbHBIM, JOMOJHUTEIBHBIM 00IIE00pa3oBaTEIbHBIM |
nporpaMMaM CpeaHero NpodeCcCHOHATBLHOTrO O0pa3oBaHMs, B TOM YHCIE C TPUMEHEHUEM

JYYIIUX TPAaKTUK 0OMEHA OTBITOM MEXIY 00Yy4atOoIMMHCH.

Llentpsr "Touka pocta" HCHONB3YIOT HH(PPACTPYKTYpY M KaapOBBIE PECYpPCHl AETCKHUX
texHonapkoB "KBanTtopuym", coznaBaemMbIx Ha 06a3e 0011€00pa30BaTEIbHBIX OpraHu3alui, A
pa3BUTHS TPOEKTHOU JAesTeNlIbHOCTH oOydarmuxcs. [lemarormdeckue paborHuku [leHTpoB
"Touka pocra" oOecrneunBalOT ydyacTue oOydyarolUuXcsi B MEPONPUATUAX JAETCKUX TEXHONAPKOB
"KBantopuyMm" ¢ yHaJleHHbIM HCIOJB30BaHHEM OOOpPYIOBaHUS, CPEACTB OOy4YeHHUS H
BOCIIUTaHMS, @ TAKXKe MPUHUMAIOT y4yacTHE B OPraHU3yeMbIX UMM CEMUHapax I10 AEMOHCTPALUU
3¢ (EeKTUBHOIO OIbITA pealu3alui 00pa30BaTEIbHBIX €CTECTBEHHO-HAYYHON, TEXHOJIOTHYECKO
U MHBIX HalPaBJIEHHOCTEN Cpeln MHBIX 001e00pa30BaTe/IbHBIX OpraHU3alui, pacioloKeHHbIX

Ha Teppuropuu cyonrekta Poccuiickoit @eneparuu.

PernoHanbHbIM ~ KOOpPAMHATOPOM Ha TeppuTropuu cyobekra Poccuiickoit ®enepauuu
oOecrieunBaeTcsi paboTa Mo MojAjepkKe 00I1e00pa30BaTeNbHBIX OPraHU3alMi, TOKa3bIBAIOIINX
HU3KHE OOpa3oBaTeNbHbIE PE3yNbTaThl, C HCIOJb30BAHWEM HH(PACTPYKTYyphl U KaJpOBOTO
obecrieuenust LlentpoB "Touka pocra" B pasznuyHbIx (QopMarax (COBMECTHas pealu3arus
o0pa3oBaTeNbHbIX  IPOrpaMM, TMPOBEJACHHE OO0yYarolMX  MEPONpPUSTUH, CEMHHapOB,

KOHCYJIbTAIUH U TIp.).

IIpy npoBeaeHMM pa3IUYHBIX MEPONPUATUM, CBSA3aHHBIX C pealn3alled HAlMOHAJIBHOTO
npoekta "OOpa3oBaHue", HCIOIb30BAHUEM COOTBETCTBYIOIIEH MH(PACTPYKTYpPHI, KAAPOBBIX U
(UHAHCOBBIX PECYpPCOB, JOKHO OBITH 0OecredeHO WX MH(GOPMALMOHHOE CONPOBOXKICHHE, B
TOM 4HCI€ B CpEICTBaX MaccoBOM MH(OpPMalMM, COLMATIBHBIX CeTAX, Ha cailTax
00pa3oBaTeNbHbIX OpPraHU3alMi C HCIOJb30BaHHEM (UPMEHHON CHMBOJIMKH HAlMOHAJIBHOTO

npoekTa "OOpa3oBanue".

Undpopmanusa o0 yuactuum lLlentpoB "Touka pocta" B MEpONpHUSATHSX HaNpaBiIseTCs

denepanbHOMY OIEpaTOPy B paMKax €KEKBapTATLHOTO MOHUTOPHHTA.

6. TpeboBanus k punancopomy odoecnedyeHuro LlenTpos "Touka pocra'



®unancoBoe obecnieueHue GpynkuonupoBanus Lientpos "Touka pocTta" BKIIO4aeT 3aTparthl B

COOTBETCTBHH C O6IHI/IMI/I TD€6OBaHI/IHMI/I K OIIPEACIICHUIO HOPMAaTUBHBIX 3aTpaT Ha OKa3aHHe

roCyJapCTBEHHbIX (MyHHUIMIIAIBHBIX) YCIYT B chepe JOLUIKOIBHOI0, HAYaJbHOrO OOIIEro,
OCHOBHOI'O O0ILIEro, CpeJHEro 00IIero, CpeaHEro NpodhecCHOHATBLHOI0 00pa30BaHMs,
JIOMIOJIHUTEIBHOI0 00pa30BaHus AeTel U B3POCIbIX, JOIOIHUTEIBHOTO MPOpEeCCHOHAIBHOIO
00pa3oBaHus JUIS JIHILI, UMEIOIINX WK MOIYYaloUINX cpeanee npodeccuonanbHoe o0pa3oBanue,
po(hecCHOHATLHOTO 00YUYCHHSI, MPUMEHIEMBIMU TIPH pacueTe o0bema CyOcHIuu Ha
¢duHaHCOBOE OOECIIeUeHNE BHIIOTHEHUS TOCYAAPCTBEHHOTO (MyHUITUIIAIBHOTO) 3a/1aHUS Ha
OKa3aHMe TOCYIapCTBEHHBIX (MyHULUTIAIBHBIX) YCIYT (BBIOJIHEHHE PadoT) rocy1apcTBEHHBIM
(MyHMLIMIIAIBHBIM) YYPEXKICHUEM, YTBEPKIECHHBIMU NpuKazoM Munnpocsemenus Poccun ot 20

HOs10pst 2018 . N 235 1 BKIIFOYAOIITUMHU B TOM YHCJIE:

- omIary Tpyda TNeNarorndeckux pabOTHUKOB 00IIeo0pa3oBaTeIbHOW  OpraHHU3aluy,

obecnieunBaromux ynxuonuposanue Llenrpos "Touka pocra';

- MpHOOPETEeHNE JTOCTaTOYHOTO 00bEeMa OCHOBHBIX CPEACTB M MaTE€pHaIbHBIX 3allacOB, B TOM
YHCIIe pAaCXOJHBIX MaTepUasoB, AJs OOecleueHusl peain3auuu o0pa3oBaTeNbHbIX POrpamMM B

o0BbeMe, He0OXOIMMOM ISl HEPEPBIBHOW pean3anu 00pa3oBaTeIbHOTO MPOIECcca;

- obecrnieucHUe TeKyLueﬁ ACATCIIBHOCTH O6H.[CO6pa3OBaTeHLHOI71 OopraHu3aluvu I10 00eCIIeYeHHIO

00pa3oBaTeNLHOTO MpoIecca.

[Tpu ¢opmupoBanuu Oromkera cyobekTa Poccuiickoit ®exeparnuu (MecTHOro Omo/KeTa) Ha
OuepeHOM o/ U MIAHOBBIN NEpHo1 HEOOX0IMMO MPEeayCMaTPUBATh OI0KETHBIE ACCUTHOBAHUS
B 00beMe, HeoOxoauMoM st (hruHaHcoBoro obecrnieueHus: GpyHkinonupoanus Llentpos "Touka

pocTa", B TOM YHCJIe C y4€TOM COOTBETCTBYIOIIECH MHICKCAIUH.

7. 3aKI1I09UTENbHbIE MOJI0KEHUS

[Ipu peanuzanuu MepoNpuUATANA B LeNsAxX co3fgaHus W ¢GyHKiuuoHupoaHus Llentpor "Touxa
pocta" cyowekT Poccuiickoii ®enepamuu  o0ecrednMBaeT  CcOOMIOACHHE — TpeOoBaHUU
AHTUMOHOTIOJLHOTO 3aKOHO/IATeNhCTBA U 3aKOHOJATENIbCTBA O KOHTPAKTHOM cucteme B cdepe
3aKyIMOK TOBApOB, paboT, yCIyr A o0ecredeHus TOCyIapCTBEHHBIX U MYHUIIUTIATBHBIX HYXK]I,
B TOM YHCJE€ B YacTU OOECTeueHHUs MOBBIMIEHUS YPHEKTUBHOCTH, UCKIIOUEHUS OTPAaHUYCHUS
Kpyra TIOCTaBIIMKOB M TIOCTaBISEMOrO0 OOOpYIOBaHUS, TOBBIIICHHUS pPE3yIbTATUBHOCTU
OCYIIECTBIIEHUS 3aKYMOK, 00ECIIEUCHHS TIPO3PAYHOCTH, TIPEAOTBPALIEHUS KOPPYIIIUN U IPYTUX

3II0YTOTPEOICHUMN.


https://normativ.kontur.ru/document?moduleId=1&documentId=328410#l5

[Tpu ocymectBnenuu cyobekramu Poccuiickoit denepanuy 3aKymok TOBapoB, pabOT, YCIYT C
LEeNbl0 MPUOOpETeHUsT O0OpYyIOBaHMS, pPACXOJHBIX MAaTepualoB, CpPEACTB OOy4YeHUS U
BOCIUTaHus B neisax co3manus LlentpoB "Touka pocra" 3a cuer cyocuanu u3 ¢eaepaabHOTro
Oromkera Oromkeram cyObekToB Poccuiickoit @enepanuu Ha cohUHAHCHPOBAHUE PACXOTHBIX

o0s13aTenbeTB cyOobekTOB Poccuiickoit deaepannm:

- obecrieunBaeTcsl LIEHTPAIU3alUs 3aKyINOK B IMOPSIIKE, OMpPENeICHHOM IIYHKTOM 7 CTaTbu 26
®denepanbHOro 3akoHa "O KOHTPAaKTHOW cucTeMe B cdepe 3aKyIloK, TOBAPOB, padOT, yCIyT IS

obecreueHus rocyIapCTBEHHBIX U MYHUITUIIALHBIX HY X"

- TPUMCHSCTCS HAI[MOHAIBHBIA PEKUM B  COOTBETCTBHH C  TPEOOBAHUSIMHU CTATHU
14 ®enepanbHoro 3akona ot 5 ampenst 2013 r. N 44-®3 "O koHTpakTHOU cucteme B cdepe

3aKYyIIOK TOBApOB, pa60T, yCIyr st obecnieyeHus TOCYHdapCTBCHHBIX U MYHUIIUITAJIbHBIX HY)KI[".

Kpowme Toro, mpu oCymecTBICHHH 3aKyIOK cyObekTamu Poccuiickoit Denepariyl JOKHEBI OBITh

YUYTEHBI:

- nosiokeHuss mnocraHosineHus lIpaBurenscrBa Poccuiickoit ®Pepepanmm ot 03.12.2020 N

2013 "O MuHUMAaJbHOH J0J1€ 3aKYIIOK TOBAPOB POCCUICKOr0 MPOUCXOKICHUS";

- nojoxeHus nocraHosieHus IIpasurenscTBa Poccuiickoit ®enepaunn ot 03.12.2020 N 2014
"O MUHUMaNbHOW 00s3aTeIbHON [0J€ 3aKyNOK pPOCCHUHCKHX TOBAapOB M €€ JOCTHKEHHH
3akazunkoM" (Bmecte ¢ "l[lonoxkenuem o TpeOOBaHMSIX K cojepkaHuio U Gopme oryera o0
o0BbeMe 3aKyNOK POCCUHCKHUX TOBAapOB, B TOM YHCII€ TOBAPOB, IOCTABISEMBIX MPHU BBITOJIHEHUU
3aKynaeMbIX padoT, OKa3aHMM 3aKyNaeMbIX YCIYI, OCYLIECTBIECHHBIX B LEISAX JOCTHXKEHUS
3aKa3YMKOM MUHUMAJIbHON 00s3aTENbHON JOJU 3aKyloK, O TpeOOBaHUSAX K COJACPKAHUIO
000CHOBaHMSA HEBO3MOXKHOCTH JOCTHXKEHMS 3aKa3dMKOM MHUHUMAaJIbHOW 00s3aTeNbHOM 105u
3aKyNOK POCCHMCKHMX TOBAapoB (B TOM YHCIIE TOBAapOB, IOCTABISAEMBIX IpPHU BBITOJHEHUN
3aKynaeMbIX paloOT, OKa3aHHWU 3aKYNaeMBbIX YCIYT) OTAEIbHBIX BUJOB, NMPHU OCYLIECTBICHUU
3aKyIIOK KOTOpPBIX YCTAaHOBJEHBl OrpPaHUYEHHs JOMYCKa TOBApOB, IPOUCXOIAINIUX U3
MHOCTPAHHBIX OCYIapCTB, O MOPSIIKE MOATOTOBKU U pa3MELIeHUs B €MHONW MHPOPMAIIMOHHOMN
cucTteme B cdepe 3aKyrnoK Takux oTdyera u odocHoBanus", "[lonokennem o nopsiike, KpUTEPUSIX
U TOCJEJICTBUU TPOBEACHUS OLEHKH BBIMOJIHEHHUSI 3aKa34MKOM OOS3aHHOCTH JOCTHXKEHUS
MUHHUMAJIbHONW 00s3aTehHON IO 3aKYyMOK POCCHUCKUX TOBAapOB (B TOM YHCJIE TOBApOB,
MOCTABJIIEMBIX TIPY BBIMOJIHEHUH 3aKyMAeMbIX pab0T, OKa3aHUU 3aKyMaeMbIX YCIYT) OTIENbHBIX
BUJIOB, IIPH OCYIIECTBJIEHUHU 3aKYIOK KOTOPBIX YCTaHOBJIEHBl OTPaHMUYEHUs JOIyCKa TOBAapOB,

IPOUCXOAIINX U3 HHOCTPAHHBIX FOCy1apcTB").

Ilpunooscenue N 1

K Memoouueckum pekomeHOayusm
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KOMIUIEKC MEP ("IOPOXXHAS KAPTA") 10 CO3JAHMIO I ®YHKLIMOHUPOBAHUIO B
OBIL[EOBPA3OBATEJIbHBIX OPTAHU3ALIMSX, PACIIOJIOXKEHHBIX B CEJIbCKOM
MECTHOCTHU Y MAJIBIX TOPOJIAX, LIEHTPOB OBPA30OBAHIS ECTECTBEHHO-
HAVYHOU, U TEXHOJIOTMYECKOM HAIIPABJIEHHOCTEM "TOUKA POCTA"

N Haumenosauue
MEPOTIPUSTHS

1 VYTBepxacHbI:
- TOJKHOCTHOE JIUIIO
B COCTaBe
PErMOHaNBHOIO
BEJIOMCTBEHHOTO
NPOEKTHOTO o(uca,
OTBETCTBEHHOE 32
CO3aHHE U
(GyHKIIMOHUPOBAaHUE
1eHTpoB "Touka
pocra";
- [I0Ka3aTeu
JESITEIbHOCTH
1eHTpoB "Touka
pocra";

- tunioBoe [lonoxenue

0 JIeATEeNIbHOCTU
IentpoB "Touxka
pocra" Ha
TEPPUTOPUU CYObEKTa
Poccuiickoii
denepaunn

- IepeyYeHb
00111€00pa3oBaTebHbBI
X OpraHM3alni,
pacCIOIOKEHHBIX B
CEJIbCKON MECTHOCTH
¥ MaJbIX TOPOJax, Ha
0a3e KOTOpBIX
TJIaHUPYETCS
co3nanue LlenTpoB
"Touka pocra".

2  CdopmupoBaH u
COTJIacOBaH

UH(PaCTPYKTYPHBIN
JIUCT

3 OOBSBICHBI 3aKYIKH
TOBApOB, PabOT, yCIyT

OTBETCTBEHHBIH

PernonanbpHbIi
KOOPAUHATOP

PernonanbHbIit
KOOpJIUHATOD,
(henepabHBIN oniepaTop

PernonanbpHbIi

PesynbTar

P ACIIOPAANTCIIbHBL

W aKT
PErHOHAIBHOTO
oprana
UCTIOTHUTENbHOM
BJIACTH,
OCYIIIECTBISIOLIET
0
rocy1apCTBEHHOE
yIIPaBJICHHE B
chepe
o0OpazoBaHus
(manee -
pacopsANTEILHBI
it akt POVB)

[Incemo
(benepanbHOrO
orieparopa u
pacnopsITUTeIbHBI
i akt POVB

W3Bemenus o
IIPOBEAECHUU

Cpox

He no3auee 31
siHBaps X <2>
rojaa

CormnacHo
OT/IEIbHOMY

rpaduxy

He no3nuee 1



JUTSL CO3aHUs
entpos "Touka
pocrta"

CdopmupoBaHsl
MPOEKTHI
30HUPOBAHHUS
[Hentpos "Touka
pocrta"

IIpoBenen

MOHHUTOPHHT paboT Mo

IPUBE/ICHUIO

miomanok I{enTpos

"Touka pocta" B
COOTBETCTBHE C
METOANYSCKUMU
PEKOMEHIAIUSIMU
MuHnpocBeeHus
Poccun

Havao paboTsr
[lenTpoB "Touka
pocra"

ExxexBapTranbHbIi
MOHUTOPHUHT
BBITTOJTHCHUS
MoKa3aTesei
CO3JIaHUS U

(GYHKIIMOHUPOBAHUS

ueHTpoB "Touka
pocta"

KOOpJAUHATOP

PernounannHbli
KOOPJUHATOP

PernounannHbli
KOOPJUHATOP

PernonanpHblli KOOpAMHATO
p

PernounanrpHbIi
KOOpAUHATOP

<2> X - 1O/ MOJYICHHS CYOCHTUH.

3aKyIIOK

PacnopsiaurenbHbl
i akt POVB

ITo popwme,
onpeaensieMon
MuHnpocBeneHus
Poccun nnu
®denepanbHbIM
onepaTopoM

HNudopmanmronnoe

OCBELICHUE B
CMH

Otuer
denepanbHOMY
orepaTopy Io
UTOram
MOHHUTOPHHTa

arnpens X roaa

He mo3auee 1
arnpens X rojaa

25 aBrycra X
roja, fajiee
€XKEroJIHO

1 cents0ps X
roga

1 okTa0ps X
roja, gajuee -
€XKEKBapTaIbH
0 B TeUeHUE 2-
X JIET

Ilpunosxcenue N 2

K Memoouueckum pekomernoayusim

MUHUMAJIbHBIE UHJIUKATOPKI U ITTIOKA3ATEJIM PEAJIM3ALIMN MEPOITPUSITUI 110

CO3IAHHNIO 1 ®YHKIIMOHMPOBAHUIO B OBIIIEOBPA3OBATEJIBHBIX

OPTAHM3ALMSX, PACITOJIOXKEHHBIX B CEJIbCKOM MECTHOCTU U MAJIBIX

I'OPOJIAX, LIEHTPOB OBPA30BAHMS ECTECTBEHHO-HAYUYHOM U
TEXHOJIOT' MYECKOM HATIPABJIEHHOCTEH "TOUKA POCTA"

N HawunmenoBanune

MuHnManpHOE
3HA4YEHUE B IO

MuHnManbpHOE
3HAYEHUE B IO

Meroauka pacuera
MHHHUMAJIBHOI'O



WHJUKaTopa (MmoKa3aress)

YHUCIeHHOCTD
o0ydJaronmxcs
00111e00pa3oBaTEIbHOM
OpraHu3aIu,
OCBauBaIOIIUX JBa U OoJiee
yueOHBIX MpeMeTa U3
YHUCa MPeIMETHBIX
obnacreit "EcTecTBeHHO-
Hay4yHbI€ IpeIMETHI",
"EcTecTBeHHbIC HAyKu'",
"MaTemaTHKa U

uHpopmaruka", "OO1IecTBO
3HaHHE U €CTECTBO3HAHHE",

"TexHomorus" u (WIH)
KYpChl BHEYPOUHOI
JESITEIbHOCTH
OOLIEMHTEIIEKTyaIbHON
HAIpPaBIEHHOCTHU C
MCIIOJIb30BaHUEM CPEJICTB
00y4YeHHsI U BOCIIUTAHHUS

[lenTpa "Touka pocra" <3>

(uenoBek)

YucneHHoCTh
00ydJaronmxcs
o011eo0pa3oBaTeIbHOM
OpraHu3aIui,
OCBaMBAIOIINX
JIOTIOTHUTEIIbHBIE
o0mreo0pa3oBareIbHbIC
IIPOrpaMMbl TEXHHUYECKOU
U €CTECTBEHHO-

Hay4HOM HaIIPaBJIEHHOCTH C

UCIIOJIb30BaHUEM CPEJICTB
00y4eHUsT U BOCTTUTAHUS

Llentpa "Touka pocra" <4>

(uemoBek)

Jlonsg negarorudeckux

paboTHUKOB 1eHTpa "Touka

pocta', mpomeammx
o0y4yeHHe 1o mporpaMmam

A
obmeobpaszoBaren
BHBIX
OpraHu3aiui, He
SIBJISTFOIIUX CST
MAaJIOKOMILIEKTHBI
MH

300
(B roJ1 OTKPBITHS -
150)

60
(B rOJ1 OTKPBITHS -

30)

100

A
MaJIOKOMILIEKTHBI
X
obmeobpazoBaren
BHBIX
Oopra"u3arui

100
(B roJ1 OTKpPBITHS -
50)

30
(B roJ1 OTKpPBITHS -

15)

100

MOoKa3aTels B
L[EJIOM TI0
CYyOBEKTy
Poccuiickoit
®denepauuu, B roj

CyMmMma 3HaueHuit
MOoKa3aTest 1o
BCEM
o0meobpaszoBaren
bHBIM
OpraHuzalusm, Ha
0a3e KOTOpBIX
co3/1a10TCA
ueHTps! "Touka
pocra"

Cymma 3HaueHUI
MOKa3aTesst 1o
BCEM
o0mreoOpazoBaren
BHBIM
OpTaHu3aIsIM, Ha
0a3e KOTOpbIX
CO3JIaI0TCs
1eHTps! "Touka
pocra"

100



U3 peecTpa nporpamm
TIOBBIIIICHUS KBATU(DUKAIIH
¢benepanbHOTO OIIEpaTOpa
<5> (%)

<3> Jcnonp30BaHUE CPECTB 000py10BaHUS, O0YyYCHHS U BOCITUTAHUS BO3MOKHO Ha BCEX
YPOBHSIX 00IIIero 00pa3oBaHMs U 1e1eco00pa3Ho s pearu3aiu ypouHO! U BHEYPOUHOU
JESATENILHOCTH 110 IPOrpaMMaM €CTECTBEHHO-HAayUYHOM U TEXHOJIOIMYECKON HallpaBIECHHOCTEH.
Pacuer nokazaresns npeaycmMarpuBaeT CyMMUpPOBaHHE YUCICHHOCTH 00Y4aroIuXcs
00111€00pa30BaTEIbHOM OpraHn3aluy, KaX /bl U3 KOTOPbIX 3a/IeiICTBOBaH B OCBOEHUH HE MEHEe
JIBYX MPEIMETOB, KypCOB, AUCLUUIUINH (MOJyJIei) €CTECTBEHHO-HAYYHOM U TEXHOJIOTMUYECKON
HalpaBJIEHHOCTEH B paMKax pealn3aluy OCHOBHBIX 00111e00pa30BaTeNbHbIX IPOrPaMM.
VYuurtsiBaroTcs yueOHbIE IPEIMETHI U3 YUCIIa IPEIMETHBIX obnacrell "MaTtemaTuka u
uHpopmaruka", "O6mecTBo3Hanne u ectectBo3Hanue", "Texnonorus", "EcTecTBeHHO-HAyYHBIE
npeametsl”, "EcTecTBeHHbIE HAYKU'" U (WIHM) KypChl BHEYPOUHOU J€STENHOCTH, PEAIU3YEMbIE C
MCIIOJIb30BaHUEM cpeACcTB oOyueHus U Bocnutanus Llentpos "Touka pocra". B ciydae, ecnu B
00111e00pa30BaTeIbHOM OpraHu3anum, o011as YMCICHHOCTh 00yJaroIUXCs MEHbIIE YKa3aHHOT'O
3HA4YeHUs, 3HAUCHHE MoKa3aTessl JOJDKHO COCTaBIATh He MeHee 80% oT o01iel YMcIeHHOCTH
oOyJaromuxcs.

<4> B cny4ae, ecii B 00111e00pa3oBaTeIbHON OpraHu3anuu, 001as YuCIeHHOCTh 00yJaro X cs
MEHbIIIE 3HaUeHUs!, YKa3aHHOIO B [ToKa3aTene 1, 3HaueHue nokas3aTesis JOHKHO COCTaBIISITh HE
Menee 20% ot ob1iel YucIeHHOCTH 00yJaromuxcs. 11 MaJToKOMITIIEKTHBIX
0011e00pa30BaTeIbHBIX OPraHU3aAlUN JOMYCKAETCsl OTCYTCTBUE JIMLIEH3UH Ha JOMOJHUTEIBHOE

00pa3oBaHUe U peai3yeMbIX POrpaMM JOTOIHUTEIBHOTO 00pa30BaHUSL.

<5> B cootBercTBUM ¢ yHKTOM 2 yacTu 5 ctathu 47 denepanpHoro 3akoHa oT 29.12.2012 N
273-®3 "O06 obpazoBanuu B Poccuiickoit denepannn” mMoBbIIeHNE KBATA(DUKATTT
NeIarOrMYeCcKiX pabOTHUKOB OCYILIECTBIISIETCSI HE PeXke OJTHOTO pas3a B Tpu roja. [loBeimenne
KBaJIM(UKALMY Mearornyeckoro paboTHuka neHTpa "Touka pocra" 3acUnThIBaeTCs MPU
HAJIMYUU ASHCTBYIOLIETO (C JaThl MPOXOXKACHUS MPOLLIO He Oosee 3 JIeT) yA0CTOBEPEHUS O
MOBBIIIEHUH KBATU(UKAIIMH IO TPOrpaMMaM, COOTBETCTBYIOIIMM HarpaBieHHoCTsAM LlenTpa
"Touka pocra", MM IPOXOXKAESHUN 00yUEHUS 110 porpammam (eaepaibHoro oneparopa. Takxe
YUUTBIBAETCS HAIMYHE y MEAArOrHuecKuX pabOTHUKOB YIOCTOBEPEHHH O MOBBILICHUN
KBaJTM(HUKAIMY TI0 IporpamMMam u3 DegepabHOro peecTpa 00pa3oBaTeIbHBIX TPOrPaMM

JIOTIOJTHATEITLHOTO TTPO(EeCCHOHATEHOTO 00pa30BaHUsI.

Ipunoowcenue N 3

K Memoouueckum pekomeHOayusm
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[IEPEYEHD OBILIEOBPA3OBATEJIBHBIX OPTAHM3ALIUI, HA BA3E KOTOPBIX
[UTAHUPYETCS CO3JAHUE U ®YHKLIMOHUPOBAHUE LIEHTPOB OBPA3OBAHIS
ECTECTBEHHO-HAVYYHOU Y TEXHOJIOTUYECKOM HAITPABJIEHHOCTEN "TOUKA
POCTA"B  TOJY B PAMKAX ®EJIEPAJILHOI'O [TPOEKTA "COBPEMEHHA
LIIKOJIA" HALTUOHAJILHOI'O IIPOEKTA "OEPABOBAHUE" B
(HAUMEHOBAHME CYBBEKTA POCCUMCKON ®EJEPALIMN)

N HaumenoBanm HaumeHnosaHue Opuanueckuit Yucnegnoc  MaloKOMIUIEKT

n/ e oOireobpazoBarenn  ajapec Thb Has (a/Her,

0  MYHUIUOAIbH  bHOHU oOmieoOpa3oBaren  O0y4aromy  KOJHYECTBO
oro opraHu3aiu, Ha bHOM OpraHu3allu  XCA KJIaCCOB-
oOpazoBanus  0asze KOTOPOW (o ycraBy) KOMILJICKTOB)

TJIaHUPYETCS
coznanue Llentpa
"Touka pocra"

Ipunosxcenue N 4

K Memoouueckum pekomernoayusm

TUITOBOE IIOJIOXXEHME O LIEHTPE OBPA3OBAHIS ECTECTBEHHO-HAYYHOU 1
TEXHOJIOTMYECKOM HATIPABJIEHHOCTEN "TOUKA POCTA" HA BA3E
<HAVIMEHOBAHUE OBIIEOEPA30BATEJILHOM OPTAHU3ALN>

1. O01mme moJ10KeHUu

1.1.1lentp oOpa3oBaHUsI €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYecKod HampaBieHHocTed "Touka
pocTa" Ha 6a3e <HaMMEHOBaHME 00Ie00pazoBaTENbHON opraHu3auun> (nanee - LleHtp) coznan
C LI€JIbIO PA3BUTHUS Y 00YUAIOIIUXCS €CTECTBEHHO-HAYUYHOM, MaTeMaTHYECKOU, MHPOPMAIIMOHHON
IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO U KPEATUBHOI'O MBILIUIEHUS, COBEPIIEHCTBOBAHUS

HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HAPABICHHOCTEN.

1.2 1lenTp HE SABISAETCS IOPUAMYECKUM JIUIIOM M ACHCTBYET I JTOCTHIKEHUS YCTaBHBIX IeJei
<HauMEHOBaHUE 00111e00pa30BaTENbHON OpraHu3aui> (Jaee - YUpexJeHue), a TakKe B LEesIX
BBIMIOJIHEHMS 33/7a4 M JOCTHOXKEHHs TIOKa3aTelel W pe3ylbTaTOB HAI[MOHAJIBHOTO IPOEKTa

"O6pa3oBanue".

1.3.B cBoeii nestenbHOCTH LleHTp pykoBojacTByercss DenepaibHbIM 3akOoHOM Poccuiickoii

Oeneparuu o 29.12.2012 N 273-D3 "O6 obpazoanuu B Poccuiickoiit ®enepanun’, ,

JpYrUMU HOPMAaTUBHBIMU JOKyMeHTaMu MuHucrepcrsa npocselenus Poceniickon @enepannu,

WHBIMM HOPMATHUBHBIMHM MPAaBOBBIMU akTaMu Poccuiickoit denepanuu, NporpaMmoin pa3BUTUA


https://normativ.kontur.ru/document?moduleId=1&documentId=381651#l1

<HauMEHOBaHHE O00IIe00pa30BaTENFHON OpraHU3alMK>, IMJIaHaMu palbOoTbl, YTBEPKIACHHBIMU

YUpEAUTEIIEM U HACTOAIIUM ITonoxenuem.

1.4 1lenTp B CBOEH NEATETLHOCTH MOIYUHACTCS PYKOBOJUTEIIO YUpexKIeHUs (TUPEKTOPY).

2. llesn, 3axa4u, pyHkuun aeareabHoctu Llentpa

2.1.0cHOBHOM 1€Nbl0 JiedaTeNbHOCTH LleHTpa sBISIETCS COBEPIICHCTBOBAHMUE YCIOBUM ISt
MOBBILICHHUS KayecTBa OOpa30BaHMsI, pAaCIIUPEHUs] BO3MOXKHOCTEH O0y4aroumxcs B OCBOCHUU
yueOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBIeHHOCTEH, Mporpamm
JOTIOTHUTEILHOTO 00pa30BaHUS €CTECTBEHHO-HAYYHOH M TEXHHYECKON HAmpaBIIEHHOCTEH, a
TaKKe JJIs MPaKTU4YecKol oTpaboTKu ydeOHOro Marepuaia 1mo y4eOHbIM npeameraMm "dusnka',

"Xumusa", "buonorusa".
2.2 3anmayamu L{enTpa sSBISIOTCS:

2.2.1.peanu3amysi OCHOBHBIX OO0IIEOOPa30BATENBHBIX MPOrpaMM IO Yy4YeOHBIM TpeaMeTaM
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HAIpPaBICHHOCTEH, B TOM YHUCIE B paMKax

BHeypO‘IHOI\/'I JACATCIIbHOCTH 06yqa}om1/1xc;1;

2.2.2.pa3paboTka W peann3aius Pa3HOYPOBHEBBIX JTOMOJHUTEIBHBIX 00111€00pa30BaTEIbHBIX
MpOrpamMM €CTECTBEHHO-HAYYHON U TEXHUYECKON HAMPaBICHHOCTEN, a TAK)KE UHBIX MPOTPaMM, B

TOM YHCJI€ B KAHUKYJISIPHBIN MEPUOI;
2.2.3.BOBIIEYEHHE 00YJAIOIIMXCS U MEeJarori4eckuX pabOTHUKOB B MPOEKTHYIO AESITEIbHOCTD;

2.2.4.opraHu3anus BHEY4eOHOW JEATENbHOCTH B KaHMKYJSIPHBIA Tepuoj, pa3paboTka U
peanu3aiys COOTBETCTBYIOUIMX 00pa3oBaTelbHBIX IMpOrpaMM, B TOM YHWCIE Ui Jlarepew,

OpTaHHU30BaAHHBIX 06pa30BaTCJIBHBIMI/I opraHu3anuvsaMu B KaHHKyHHpHLIﬁ Nepuon;

2.2.5.MmoBBIIIEHNE TPO(ECCHOHATBHOIO MacTepcTBa Iefarorudyeckux paboTHukoB IleHTpa,

peaM3yIONINX OCHOBHBIE U JIOTIOJHUTEIbHBIE 00IIe00pa3oBaTeIbHbIC TPOTPAMMBI.
2.3.11eHTp st AOCTUXKEHUS 1I€TTH U BBITIOJIHEHHUS 3a/1a4 BIIPAaBE B3aUMOJICHCTBOBATH C:
- pa3IMYHBIME 00pa30BaTEIbHBIMU OPTAaHU3AIMSIMH B (POpME CETEBOTO B3aUMOICHCTBUS;

- ¢ UHBIMH 00pa30BaTeNbHBIMUA OpPTaHM3ALMUSAMH, Ha 0a3e KOTOpPBIX co3/laHbl LEeHTphl "Touka

pocra";



- ¢ (enepaJbHBIM OIEPATOPOM, OCYIIECTBISIOMUM (QYHKIMU TO HHPOPMALHUOHHOMY,
METOJUYECKOMY U OpTraHU3allMOHHO-TEXHUYECKOMY COIPOBOXKACHUIO MEPONPUSTHHA IO
co3MaHni0 U (pyHKIIMOHMpPOBaHMIO IeHTpoB "Touka pocra", B TOM UHCIe 1O BOMpPOCaM

HOBBIIIEHUS KBAIN(UKALMY [1€AarOrMuecKuX pabOTHUKOB,;
- 00y4aIOUIMMHUCS U POAUTEISIMU (3aKOHHBIMU IPEACTABUTENSIMHI ) 00YyUaIOUINXCSl, B TOM YHUCIIE C

IMPUMCHCHHUEM JUCTAHIIUOHHBIX O6paSOBaTeJ'IBHI)IX TEXHOJIOTHH.

3. Hopsinok ynpasJenust LlenTpom ""Touka pocra"

3.1.PykoBoautens YupexkIeHUs UW3aeT JOKAJbHBI HOPMATUBHBIM akT O Ha3HAYeHUU
pykoBoautensi Llentpa (Kyparopa, OTBETCTBEHHOro 3a ()YHKIIMOHUPOBAHHE U pa3BUTHE), a

TaKke o cozganuu Llentpa u yreepxnenuu llonoxenue o nesrensroctu LienTpa.

3.2.PYKOBO,I[I/ITCJ'ICM I_IeHTpa MOJKET OBITH Ha3HAYEH COTPYAHUK y‘lpe)KI[eHI/Iﬂ Hn3 4ucia

PYKOBOJSIIMX U EIarOrMYecKuX paOOTHUKOB.
3.3.PykoBoaurens Llentpa o0s13aH:
3.3.1.ocy1ecTBIATh ONEpaTUBHOE PYKOBOJICTBO LleHTpoMm;

3.3.2.mpencTaBnsATh UHTEpechl LleHTpa 1o I0BepeHHOCTH B MyHHUIIMIIAIBHBIX, TOCYAapCTBEHHBIX

OopraHax peruoHa, OpraHu3alusIxX JJIs peanu3anuu ueneil u 3agad Llenrpa;
3.3.3.oTunThIBaThCs Niepen PykoBoguTenem YupexaeHus o pe3ynbrarax padbotsl LieHTpa;

3.3.4 BBINONHATh HHBIE OOSA3aHHOCTH, TPEAYCMOTPEHHBIE 3aKOHOJATEIbCTBOM, YCTaBOM

VYupexieHus, JOJDKHOCTHOM HHCTPYKIMEN U HacTosmuM llonoxenuem.
3.4.PykoBoaurens LlenTpa Brpase:

3.4.1.0cymecTBIATh pacCTaHOBKY KaapoB LleHTpa, mpuem Ha paboTy KOTOPHIX OCYIIECTBIISICTCS

IIPUKA30M PYKOBOJIUTEINS Y UPEKICHNUS;

3.4.2.10 COTTACOBAaHWUIO C PYKOBOAWTEIIEM YUPEXKICHHs OpPraHU30BBIBaTH  y4eOHO-
BOCMIUTATENbHBIA TIporiecc B LleHTpe B COOTBETCTBMM € LeMAMH W 3anadamu LleHTtpa u

OCYIIECTBIISATH KOHTPOJIb 33 €0 peain3alie;

3.4.3.0CcylIecTBAATh MOArOTOBKY OOYYalOIIMXCS K Y4YacTHIO B KOHKypcaX, OJMMITHAAAX,

KOH(EpEeHIMSIX U MHBIX MEPOIPHUATHIX M0 MPo(UITio HanpaBlieHU# aearenbHocTH LlenTpa;



3.4.410 COrJIacoBaHUIO C PYKOBOAWUTENEM YUPEXKACHHUS OCYLIECTBIATH OpPTraHU3aLUI0 U

MIPOBEJICHIE MEPOTIPUATHI O pod U0 HanpaBieHuit aestenpHocT LlenTpa;

3.4.5.0CyIIECTBIATh UHBIE TIPaBa, OTHOCSIIKECS K JAesaTesIbHOCTU LleHTpa u He nmpoTuBOpeyanmue
HeJIsIM W BHUJAM JIESTEIBHOCTH O0pa30BATENbHOM OpraHU3allid, a TaKXKe 3aKOHOJATEIIbCTBY

Poccuiickoit @enepanuu.

Ipunosxcenue N 5

K Memoouueckum pekomeHOayusm

PEKOMEH/JALMU 1O UCIIOJIb30BAHUIO CTAHJTAPTHOI'O KOMILJIEKTA
OBOPYIOBAHIS LIEHTPA "TOUKA POCTA" I1PY PEAJIN3ALIMU [IPOTPAMM
ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOU HAIIPABJIEHHOCTEM

[lepedenp cTaHAapTHOrO KOMIUIEKTa 00OpynoBaHus st ocHamieHus: LlentpoB "Touka pocra"

C(i)OpMI/IpOBaH C Y4C€TOM psdalia HPUHIOUIIOB, B TOM YHUCJIC:

[IpuHuMn npeeMCTBEHHOCTH CUCTeM obOopyaoBanusi. OOopynoBaHue Il MPOBEACHUS
YUEHUYECKUX MPAKTUYECKUX padoOT sBIsSETCS OOIMM JUIsi YPOBHEM OCHOBHOIO OOIIEro u
cpenHero  obmero oOpa3oBaHus. B cucteme  HariasAHbBIX  CpeACTB  OOydeHUs U
JIEMOHCTPAIlMOHHOTO OOOPYZOBaHUS HMMEIOTCS 0a30Bbl€ AJIEMEHTHI, OOILIUe I OCHOBHOIO
oOmiero u cpeanero odmero oopasoBanus. Lludposas maboparopuss U 060pyAOBaHHE OOIIErO
Ha3HAYEHUs MO3BOJISIIOT 00ecneunBaTh ACATENbHOCTh O0YJaIOIMXCs Kak B OCHOBHOM, Tak U B
CTapIlel IIKoJIe, a B COBOKYIHOCTH ¢ IM(POBBIMU JabopaTopusMu Mo ¢GU3uKe, OHOJIOTHH U
XUMHU - TIPAKTHYECKYIO JICATEIHHOCTh B paMKaxX U3yYEHHs €CTECTBEHHO-HAYYHBIX MPEIMETOB B

10 - 11 xmaccax Ha yriayOJIeHHOM ypOBHE.

[TpuHIMN codeTaHMsl KIACCHMYECKMX UM COBPEMEHHBIX CpEICTB HU3MEpEeHUil M crnocoboB
HKCIIEPUMEHTAIBHOTO HCCIeI0BaHus sBIeHUH. B cocTaB 00opy0BaHusI BXOJAT KIaCCHUYECKUE
CpeAcTBa WM3MEpeHHs (HampuMep: JWHAMOMETPHI, CTPEJIOYHBIE aMIIEPMETP W BOJBTMETP) M
1 posble TpubOopsl (Hampumep: HUpPOBBIE BECHI, CEKYHAOMED) U AaTUyUKU. COoOII0IeHUE 3TOT0
MPUHITMIIA UMEET 0c000€ 3HAYEHHWE IS YPOBHsSI OCHOBHOTO OOIIEro oOpa3oBaHMs, MOCKOJIBKY
3/1eCh MPOMCXOIUT 3HAKOMCTBO CO crioco0aMu u3MepeHus GU3NYECKUX BETUYUH, POpMUpPYETCS
NOHMMaHHE TPUHIUIIOB JIEHCTBHUS AaHAJIOTOBBIX W3MEPUTENBHBIX MPUOOPOB U OOECTIEYMBAETCS

nepexo K UCHOIb30BAHUIO HHCTPYMEHTOB IM(POBOI 1abopaTopuu.

[IpyHIMI  mpuoOpWTETa  YYEHWYECKOrO0  JKCHEPUMEHTa JUId  pealu3allid  CHCTEMHO-
NEeSITeIbHOCTHOTO TMoAxoja. Peanusanust cHCTEMHO-IEATENIBHOCTHOIO MOAX0Aa B OOydeHHH
€CTeCTBEHHO-HAYUYHBIM TNpeAMeTaM Oa3upyeTcs B TEpBYIO OdYepelb Ha BOBICUECHUHU

00ydJaromUXCcsi B MPAKTHYECKYIO JEATETbHOCTh IO TPOBEIACHHUIO HAONIOJACHUNA U OIBITOB.



[ToaToMy 3HAYUTENbHAS YacTh HAONIOJACHUN U OMBITOB, KOTOPHIE B TPATUIIMOHHON METOIHKE
npejiaraiiuch Kak JEeMOHCTpAallMOHHBIE, IEPEHECEHbl B pa3psl] ydeHHdeckux pabot. Ciemnyer
OTMETHUTh, YTO B HACTOSIIEE BpeMS N3YUeHHE (PU3UKU, XUMHUH U OMOJIOTMH B OCHOBHOM IIKOJIE U
Ha 0a30BOM ypOBHE CTaplield MHIKOJIbI OPHUEHTUPYETCS Ha OCBOEHUE €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, KOTOpPO€ HJET 4Yepe3 pa3BUTHE CIOCOOHOCTEH yualuxcs aHaJIu3upoBaTh
pa3sHOOOpa3HyIO €CTECTBEHHO-HAYYHYIO HH(POPMALIMIO U UCIIOJIb30BaTh MOIY4YE€HHBIC 3HAHUS [T
OOBSICHEHUSI SIBICHUH W TMPOIECCOB OKPYXKAIOMIETO0 MHpPa; IMOHHUMAaTh OCOOCHHOCTH
UCIIOJIb30BAHUS METOJIOB €CTECTBO3HAHUS ISl TOJIYYCHHS HAay4HBIX JIAHHBIX; MPOSIBISATH
CaMOCTOSITEJIbBHOCTh CYXJICHUI M TOHMMATh POJb HAYKH M TEXHOJOTMYECKMX WHHOBALMA B
pa3BUTHUU OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX HMCCIEAOBAHUNA U HUX CBSA3b C HAIIUM
MaTepuaibHbIM OKPYKEHHEM U COCTOSHHEM OKpykawiied cpensl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 TPaMOTHOCTh MpEIINoyiaraeT aklIeHT Ha METOJOJIOTHI0 HAayKd U
HANPSIMYIO CBSI3aHO KaK C OOIMM YHCJIOM YYEHHUYECKHX OIBITOB B Kypcax €CTECTBEHHBIX HAYK,
TaK ¥ HalpaBJIE€HHOCTHIO UX Ha (POPMUPOBAHUE CAMOCTOSATEIBHOCTH AEMCTBUI NpU NPOBENECHUN

HaOJIIOZICHUH, U3MEPEHUHN U UCCIICIOBAHUM.

Hcnonb3oBaHue CpeiIcTB HArisAHOCTH M y4eOHOro o0opynoBaHHMs B y4deOHOM mpolecce
HalpaBJIEHO HA BBINOJIHEHUS Cleqyrommx (QyHKIM: obecrneunBatoT 6ojee MONHYI0 U TOYHYIO
uH(popMalro 00 U3y4aeMOM SIBJIEHUU WX O0BEKTE U TEM CaMbIM CHOCOOCTBYIOT MOBBIIICHUIO
KayecTBa OOy4YEHHs; MOMOTal0T B MaKCHUMaJbHOM Mepe pa3BUTh IO3HABATENIbHbIE WHTEPECHI
yyaluxcs; MOBBIIIAT YPOBEHb HAIJIHOCTU U JAOCTYIHOCTH OOY4YEHHS; YBEIUYUBAIOT 00BEM
CaMOCTOSITENIbHOW paboThI yyalluxcs Ha ypOKE U BHEYPOUHOM JESITEIbHOCTH; CO3JA0T YCIOBUS
JUIi  OpPraHM3alMy  NPAaKTUKO-OPUEHTUPOBAHHOM  INPOCKTHOM M HUCCIEN0BATEIbCKOU
NeSITeIbHOCTH; JTAal0T BO3MOXHOCTb JIOCTYIIHEE U TIy0)Ke pacKpbITh cOJEp)KaHHE Yy4eOHOro

Matepuaia, CHOCO6CTBYIOT (I)OpMI/IpOBaHI/IIO Yy yqaluxcd IMoJIOKUTCIIbHBIX MOTHBOB O6y‘I€HHfI.

Baxneiimeir yactbto ocHamenus llentpa "Touka pocra" sBisercs nudposas nadbopaTtopus,
nepevyeHb JaTYUKOB KOTOPOl MO3BOJSIET MCIOIB30BaTh 3Ty JAOOpaTOpUIO MpPHU H3YYEHUU
¢u3uku, XUMUU U OMoJOrud. BBeneHne B IIKONBbHBIN KCIEPUMEHT LU(GPOBBIX JATYMKOB JJIS
pEeTUCTpalMy Pa3InYHbIX BEJIMYUH M BO3MOKHOCTH HCIIOJIb30BaTh KOMITBIOTEP (CMapTOH WU
IUTAaHIIET) Ui pacdyeToB U O(GOpPMIIEHHS Pe3yIbTaTOB OIBITOB, MO3BOJISET MEPEHTH Ha HOBBIN
KAueCTBEHHBI YPOBEHb IIPOBEICHUS U3MEPEHUH, YIIPOCTUB MTPOLIECC U3MEPEHHI U TIOBBICHB HX
TOYHOCTh. [losiBNeHue 1UQPOBBIX TEXHOJOTUN B JIAOOpPaTOPHBIX pPadOTax MOBBIIACT HX
AKTYAJIbHOCTh W MPUBJICKATCIBHOCTH B CO3HAHWMHM COBPEMCHHOTO MIKOJIBHHUKA, YCHUIIMBACT
HarJSITHOCTh KaK B XOJIE OMBITOB, TaK M TpU 00pabOTKe pe3yabTaToB C HWCIOJIb30BAHHUEM
IPOTPaMMHBIX CPeACTB. [l 9KCIIEpUMEHTOB 10 OMOJIOTUM M XMMHUU 3TO SIBJSETCS 3HAYUMBIM

Nnepexoa0oM OT Ka4CCTBCHHBIX Ha6HIOI[CHI/II>’I " OIBITOB K KOJMYCCTBCHHBIM 3KCIICPUMCHTAM.



Hcnonb3oBanue nudpoBoil 1abopaTopuu CYIIECTBEHHO M3MEHSIET MOJXOIbl K MPOBEACHUIO U

JAEMOHCTpPAlMOHHBIX, U YYHCHUYCCKHNX OIIBITOB:

Hcnonns3oBanue I_[I/I(i)pOBBIX AAaTYUKOB B Ka4YCCTBC H3MCPUTCIIBHBIX HMHCTPYMCHTOB H3MCHACT

MOJXO/IbI K IPOBEJCHUIO MPSIMBIX U3MEPEHUH (PU3NYECKIX BEINYHH.

TpaguMOHHO B KauyecTBE CPEIACTB HU3MEPEHMS HUCIOJIb30BAIMCH NPOCTEUIINE HHCTPYMEHTHI
(ppIYaKHBIC BECHl M PA3HOBECHI, MEH3YpPKa, JUHAMOMETP, TEPMOMETP) M CTPEIOYHBIE MPUOOPHI

(amIiepmMeTp U BOJIBTMETD).

Hcnonb3oBanue I_II/ICI)pOBBIX AATYHUKOB MO3BOJIACT Ha COBCPUICHHO APYTOM Ka4CCTBCHHOM YPOBHC
MMPOU3BOJUTL HU3MCPCHHUA BpPCMCHHU, PACCTOAHHA, HMCTb BO3MOXHOCTbL PCrUCTPUPOBATL H
Ha6JIIOI[aTI) HU3MCHCHHNEC BO BpPCMCHU TaKHX BCIWYHMH KaK TEMIICpATypa, OSBJIICKTPUUCCKOC

HaIps>KCHUE, CUJia TOKa U T. .

9TH BO3MOKHOCTH IMMO3BOJIAOT, HAIIPUMED, Ha YPOKaAX (1)I/ISI/IKI/I C BBICOKOH TOYHOCTBIO HU3MCPUTD
MI'HOBCHHYIO CKOPOCTH TCJid, ABMIKYHIECTOCA HEPAaBHOMCPHO, Ha6J'II-OI[aTB B JUHAMHUKE ITPOLCCC
BHGKTPOMaFHHTHOﬁ WHAYKIIUKM, BO3HUKHOBCHUC W HU3MCHCHUC HHIAYKIOHMOHHOI'O0 TOKa,
HCCIICAOBAaTh HM3MCHCHHUC TEMIICpATYyphl C TCUYCHHUEM BPCEMCHHU B IIPOLCCCC YCTAHOBJICHUA

TCIIJIOBOI'O paBHOBECHUA U T. M.

Ha ypokax Ouonorum mosBISETCSs BO3MOXHOCTb IOJYYUTh KOJIMYECTBEHHBIE JaHHBbIE NpHU
IIPOBEJCHUHN OIBITOB, HANpuUMeEp: IMpU OINpeAeTeHUH (PAKTOPOB, BIHUSIOLIUX Ha CKOPOCTh
npouecca (OTOCUHTE3a, NPU HM3YyUYEHUU JbIXaHWs KOpPHEH M JIMCThEB, IPHU MCCIEAOBAHUU

YCIIOBHM MPOPACTAHUS CEMSH U T.J.

Ha ypokax XuMHMM Ha KOJMYECTBEHHBIM YpOBEHb MEPEXOIAT MpakTHUeCKHue paboThl IO
M3YYECHHIO IIPOLECCA DIIEKTPOJN3a, HCCIECNO0BAHUE DK30TEPMHUYECKHX W DHIOTEPMHYECKHX
peakuuii, termoBoro 3ddexra ropenus TomnuBa U T.1. C HCHOJB30BaHHEM TPATUIMOHHBIX
"aHaAJIOTOBBIX" CPENCTB MMOA00HBIE U3MEPEHUS BBIIOIHUTH HEBO3MOXKHO. OJTHAKO, IIPU MEPEXOe
Ha UUGPOBYIO J1a0OPAaTOPUI0 B TEMATHUYECKOM IUIAHMPOBAHMM HEOOXOAMMO MPEAYCMOTPETH
JIOTIONTHUTENIbHOE  BpeMsi s oOydeHus paboTe ¢  JaTyukamM, BKIOYas COOpKY
DKCIICPUMEHTAIILHOM YCTAHOBKHM C JAaTYMKaMH, CHATHE IIOKA3aHUM C DKpaHa KOMIIBIOTEpA,

ONPEAEIIEHUE TTOTPEMTHOCTEN U3MEPEHU.

st paboThI ¢ TH(POBBIME JAaTYNKAMH UCIIOIB3YETCs CIICIUAIbEHOE IPOTPaMMHOE 00ecTieueHHe,
YCTAHOBJIEHHOE Ha KOMIIbIoTep. [ koMMyHHMKanuu nU(POBHIX TaTYUKOB, 3aMIUCH U XPaHEHHS
uHpOpMaLINH, TOJYYEHHON C X TIOMOLIbI0, IU(POBast JIAOOPATOPHUS HCIIONIB3YEeTCs B KOMIIEKTE

C HOYTOYKOM C HEOOXOIMMBIM YCTaHOBJICHHBIM IPOTPAMMHBIM 00€CIICUCHHEM.



Hcnonb30BaHue KOMIBIOTEPHOH (DOPMBI PETUCTpAIMM TOJYYEHHBIX 3HAUEHUH U TOCTPOCHHUS
rpagukoB M3MEHSET MOAXOAbl K O(OpPMIIEHHIO JaOOPATOPHBIX M MPAKTUYECKUX padoT

00yJaroIuMHUCS.

JlaHHbIe, MOTYYCHHBIC TIPU MTOMOIIYU HU(PPOBLIX JATYUKOB, BHOCATCS B AJICKTPOHHBIC TaOIUIIBI,
YTO TIO3BOJISIET CTPOUTh TpaduKh 3aBHCUMOCTEH UCCIIEyeMbIX BEJIMYHH Ha O3KpaHe
KoMmmbploTepa. Ha ocHoBaHMM 3THX TpadUKOB JeiaTh BBIBOJABI O XapaKTepe 3aBHCHUMOCTH
BEJIMYMH OT BPEMEHUM WIM ApPYyrux mnapamerpoB. Ha yriyOneHHOM ypoBHE LeiaecooOpa3Ho
o0ydaTh MPOBOJIUTH  aIMPOKCHUMALIMIO  BbIOpAaHHBIX TOUYEK HMTOrOBOM  rpaduueckoit

3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH MO3BOJIAIOT aBTOMATHU3UPOBATH PYTUHHBIE MPOLEIYPHI 3aMOTHEHUS
TaOJIMI, BBIIOJIHEHUE OJHOTUITHBIX pacdeToB, mocTpoeHus rpaduxos. L{udposas dhoTokamepa
no3BosigeT choTorpadupoBarh COOPAaHHYIO SKCHEPUMEHTANBbHYIO YCTaHOBKY M TMPUKPEIUTh
dororpaduio B 37eKTPOHHBIH 0T4eT. Takum 00pa3oM, OCyIIEeCTBISETCS Mepexo] K 0(OPMICHUIO
AJIEKTPOHHOI'O OTYETa O MPOJAEIAHHOM 3KCIEPUMEHTE, NMPOEKTHON WJIM HUCCIIEN0BATEIbCKOMN

pabore.

Bo03M0XXHOCTh MCHOJIB30BAHUS BI/II[GOHa6JHO)IeHI/IH 3a IpoHeCCOM BBIIIOJHCHHA IPAKTUYCCKHX

pa60T O6y‘laIOH_[I/IMI/IC$I U3MCHSACT IOAXOJbI K OLICHUBAHWIO pa60T.

DONEKTPOHHBIM OTYET O TNPOACTAHHOW MPAKTUYECKON paboTe MOMKET COMPOBOKIATHCS
npukperaeHHon (Gotorpadueii, kKoTopas MO3BOJSET OIECHUBATh MPABUIBHOCTH COOpPAHHOMN
DKCMIEPUMEHTAJIbHOW YCTaHOBKH, OoJiee TOJHO ONpEAeNATh IMOJHOTY U MPaBHIBHOCTh
MIPOJIEIIAHHOTO UCCIIeIOBAHMSI, aHAIIM3UPOBATh JIOCTOBEPHOCTh MpeICTaBICHHBIX
SKCIICPUMCHTAJIBHBIX JaHHBIX. HpI/I OOAHOBPEMCHHOM BBIIIOJJHCHUHW PpPa3HbIMU TI'pyImaMu
00yJaronMXxcsi pa3HbIX UCCIEAOBATEIILCKUX PabOT I11€IeCO00pa3HO UCIOJIb30BATh BUCO3AIUCH
BCETO XxoJa paboT. B 3TOM ciyuae OIeHMBATHCS MOTYT HE TOJBKO MPEIMETHBIE Pe3yibTaThl,
CBA3aHHBIC C TIPOBCACHHUEM KOHKPETHOTO OKCIECPpHUMCHTAa, HO W KOMMYHUKATHBHBIC U
pEryIATUBHBIE ICHCTBHS: TUIAHUPOBAHHWE pPAa0OTHI, OTCICKHUBAHHME XOJAa PAOOTHI, KOPPEKIUS
M1aHa paboThl, KOMMYHHUKAIUS B COBMECTHOH JESITENbHOCTH, HaTU4Me (WM OTCYTCTBHE)

KOH(bHHKTOB U CIIOCOOBI UX peuicHus.

Hcnonp3oBanne mu@poBhIX JIA0OPATOPHl CYIIIECTBEHHO PACIIMPSET CIIEKTP BO3MOXKHBIX OIBITOB

nu HCCHCHOB&HHﬁ, 0COOEHHO 3TO KacaeTcs HU3YyUYCHUA OHOJIOTUN U XUMHH.

Pacmmipenue cnekTtpa BO3MOMKHOCTEH MOXHO TNPOWUTIOCTPUPOBATh Ha MpUMEpPEe HU3YyUeHUs
AIEKTPOMArHUTHOM MHAYKUUHU B Kypce ¢pu3uku. [Ipu rcnonbp3oBaHUM CTPEIOYHOTO aMIlepMeTpa
TPaJWLMOHHO HAOJI0AI0T JUIIb ()aKT BOSHUKHOBEHUS MHIYKIIMOHHOTO TOKAa B MPOBOJHHUKE U

HU3MCHCHHUC CT0 HaANpaBJICHUA IIpU U3MCHCHHU CKOPOCTU BHCCCHHA MArnuTa HWIU C€To



noJsipHocTu. Mcnone3oBaHue HuppoBOro JaTdyuka MO3BOJSIET MOMYYUTh ocumiorpammy 3/1C
WHAYKIIMH, BO3HUKAIOIIEH B KATYyIIKE, NPU IpPOJIETe 4Yepe3 Hee MarHura. JTO IO03BOJISET
CpPaBHMBATh 3HA4CHMsI MakCUMaJbHbIX DJIC mpu mpojeTe yepe3 KaTyllKy MarHUTa C pa3HbIMHU
CKOPOCTSIMH M C DPAa3sHOM MOJSPHOCTBIO, AHAJIU3UPOBATh BHUJ IIOJYYCHHOW 3aBHUCUMOCTH,

KOHCTPYHUPOBATH SKCIICPUMCHTAJIbHBIC 3a/1a4i 110 U3YYCHHUIO SHGKTPOMaFHHTHOﬁ HHAYKIOUU.

[udposas maboparopusi MO3BOISIET OPraHU30BATh NMPOCKTHYIO U y4eOHO-HCCIEA0BATEIbCKYIO
JIeATEIbHOCTh IIKOJIBHHUKOB KaK B paMKaX YPOKOB, TaK W BO BHEYPOYHOH JEATEILHOCTH.
Hanmnume pa3HooOpasHBIX IUQPOBBIX JaTYMKOB JaeT BO3MOXKHOCTh IPOBOJHUTH CaMble
pa3HOOOpa3HbIe MCCIEeNOBAaHUs, ONMUPAsACh HAa MHTEpechl oOywarommxcs. B kadecTBe mpumepa
MOYKHO TIPUBECTH HCCIIEOBAHUS HKOJIOTUYECKOW HANpPaBIEHHOCTH MO BBIABICHHUIO (aKTOPOB
3arps3HEHUS] OKPY)KAIOLIEH Cpebl, U3YUYSHHIO YKOJIOTHIECKOTO COCTOSHUS MTOMEIICHUN IITKOJIBI,
IOYBBI, BO31yXa B HACEIIEHHOM IyHKTE M T.A. MccienoBarenbeckue paboOThl ¢ UCIOJIB30BAHUEM
UQPPOBBIX JTaTYMKOB IesiecooOpa3Ho mpeiarate ydamumess 10 - 11 kiaccoB B pamkax
00s13aTeNbHON Ui HHUX TPOEKTHOH NesATEeIbHOCTH. BBINOIHEHNE TAaKUX TNPOEKTOB SIBIISETCS
OCHOBaHHEM JUIsl OIICHKU HE TOJIBKO YPOBHS C(HOPMHPOBAHHOCTH MPEIMETHBIX PE3yIbTaTOB, HO
UTOTOBOH OILIGHKH JOCTIIKCHUSI METANPEAMETHBIX Pe3yJIbTaTOB OOYyUEHHS: KOMMYHUKATHBHBIX
(koTOpBIC OLICHUWBAIOTCSI KaK B IPOLECCe HPOBEACHHs pabOThl, TaK M B IPOLECCE 3aIlUTHI
MIPOEKTA WITM MCCIIEIOBAHNUS) M PETYISTUBHBIX (KOTOPBIE OLEHHUBAIOTCS B MPOIECCE BHITIOTHEHUS

MIPOEKTA).

OcHauenue a1 u3ydeHus (U3MKU NPeACTaBICHO B BUJe 000py10BaHUS IS
JIEMOHCTPAIIMOHHBIX OIBITOB M 000PYIOBaHHS IS JTAOOPATOPHBIX paObOT M yYCHHYECKUX
OTIBITOB, BKJIIOUAs OOIIYIO [l €CTECTBEHHO €CTECTBEHHO-HAYYHOTO IIUKJIa U(pOBast
nmabopaTtopus, a Takke HuQPpoBas 1adopaTOpusi MO XUMUH (KaK JTOMOJHUTEIBHBIN JIEMEHT JIJIs
YIIIyOJICHHOTO U3y4YEeHUs] XUMUH).

JleMOHCTpallMOHHBII SKCIIEPUMEHT SIBIISIETCS BaXKHOM 4acThio 00y4eHHsI XUMHHU. 3]1eCh BaXKHO
MOMHMTD, YTO MPU €r0 NPOBEAECHUN 003aTENLHO JOJIKHBI OBITH COOIIO/IEHBI BCE HEOOXO0IUMBbIE
ATaIbI:

MOCTaBKa IIeJTM SKCIIEPUMEHTA,

OINKCcaHue HE0OXOAUMOTO JJIsl €0 BHIMOJIHEHUS 000PYA0BaHMS U PEAKTUBOB,

IUTaHUPOBAHKE TOPs/IKA IPOBEICHUS,

OIMMCAaHNEC NCXOAHBIX BCIICCTB,

MIPOTHO3UPOBAHUE 0’KUJIAEMBIX B PEAKIIMOHHOW CMECU U3MEHEHUN U PE3yNIbTaTOB
IKCIIEPUMEHTA,

OITMCaHHuEC HSMGHGHHﬁ, IMPONU30IICAIINX C BEHICCTBAMU,

(dbopMyIUpOBKa BBIBOJOB U3 3KCIIEPUMEHTA,



CO3/aHHME PUCYHKA IKCIIEPUMEHTAJIbHON YCTAHOBKU U COCTABJICHUE YPAaBHEHUS PEAKLUI.

B nporecce npoBenenus 1eMOHCTpaIUid, yYalIuecss OCBauBaIOT 3TAIbl IPOBEICHUS OIIbITA,
no3tomy Hanbosee 3 (HEeKTUBHBIM SBIISICTCS HE IPOCTOE OMUCAHKE OMbITA yUUTENIEM, a
UCIIOJIb30BaHUE IBpUCTHIECKON Oecenbl. [Ipu peanu3auu Takoro clieHapus Jake He OYCHb
CJIOKHBIN OTBIT 3aHUMAET JJOBOJIHLHO MHOTO BPEMEHH, HO CJIEJOBAHUE €MY IO3BOJISET
obecreunTh MOHNMaHUE 00YJAIOIUMUCS TPUEMOB HAyYHOTO MMO3HAHUS U HCIIOIH30BAHKUE UX
YK€ B CAMOCTOSITEJIbHOM JI€ATEIbHOCTH B IIPOIIECCE YUEHNYECKOro sKcepumMenTa. Ha
Ha4yaJIbHOM 3Talle u3y4eHus Xumuu (B 8 - 9 kjaccax) MIMEHHO TaKOM MOAXO0/1 MO3BOJIAET JOCTHYb
MakcUMaIbHOU 3((HEKTUBHOCTH OT MPOBEACHHUSI Ja00PaTOPHBIX U MPAKTUYECKUX paboT, a TaKkKe
c(hOpMHUPOBATH Y YUAIIUXCS OTBETCTBEHHOE OTHOIICHHUE K SKCIICPUMEHTY.

[Tpu oLleHUBaHUM YYEHHYECKHX MPAKTUUYECKUX padoT 11es1ecoo0pa3HoO yUUTHIBATh MOIXO/bI,
HCIIOJIB3YIOUIUE B AK3aMEHALMOHHBIX MaTepuanax. Tak, B HacTosiee Bpems peajaraeTcs
AKCIIEPUMEHTAIBHOE 33JIJaHUE, IIPEAyCMaTPUBaIOIee BEIOOP ABYX BEIIECTB U3 MSTH
MPEAJIOKEHHBIX U IPOBEJICHUE C HUMU PEAKIIM, OTPAXKAOIINX XUMUYECKUE CBOKMCTBA
YKa3aHHOT'O B YCJIOBMH 3a/iaHus BenlecTBa. OLEeHUBaHUE UIET HA OCHOBAaHUM OTYETA YUEHHKA O
MpoJiesiaHHOM paboTe (ypaBHEHUS peaKiuii, BHIBOABI O HAOIOIEHUSX ) U HA OCHOBAHHUHU MIPSIMOTO
Ha0JII0/IeHNs 3a AEUCTBUAMHU YUEHHUKA 10 POBEICHUIO ONBITOB. [Ipy 3TOM BBIIEISIFOTCS 3TaIlbI
0TOOpa BEIIECTB U CMEIIMBAHMS BEIIECTB B COOTBETCTBUH C MMYHKTAMH MHCTPYKIIMH K padoTe.

Baxkneliimm HanpaBieHUEM KaK IEMOHCTPAIL[MOHHOIO, TaK U YYEHUYECKOI'0 3KCIIEPUMEHTa
JIOJDKHO CTaTh MCIOJIb30BaHUE U(POBOIT TabopaTopun, KOTOpas IMO3BOJISIET OPTaHU30BATh
XUMHUYECKHH SKCIEPUMEHT Ha MPUHLUIHAIBEHO HOBOM YPOBHE, NEPEHTH OT KaUeCTBEHHON
OLICHKHM HAOII0aeMbIX SBJIEHUH K CUCTEMHOMY aHAJIM3y KOJIMYECTBEHHBIX XapakTepuctuk. [Tpu
pabote ¢ naTunkamu nuppoBoit JadbopaTopun odecrieyMBaeTcsi aBTOMaTU3UPOBAHHBIN cOOp U
00paboTKa JaHHBIX, X0 SKCIIEpUMEHTA MOXKET OTOOpaXkaThCsl B BUAE IpaMKOB MU MOKAa3aHUM
nprOOpPOB, a pe3ynbTaThl IKCIIEPUMEHTOB MOTYT COXPAHATHCS JIUTeNbHOE BpeMs. Hanbomee
AKTyaJIbHBIM JUISl XUMUU SIBJISIETCS ITEPEXO0 K KOJIMUECTBEHHBIM XapaKTepUCTUKaM, KOTOPBIN
MO’KHO NPOWJIITIOCTPUPOBATH CIEAYIOIIMMH IPUMEPAMU: NU3YYEHHUE CTPOEHUS TUIAMEHH,
onpezaenenue pH B pa3HbIX cpenax, onpeaeaeHue CKOPOCTH PeaKIMK, U3YYEeHNE BIUSHUS
KOHLEHTPALMU 1 TEMIIEPATYPHI HA CKOPOCTh PEAKIIMH.

I_[I/I(i)pOBa}I J'Ia60paTOpI/I$I MO3BOJIACT pCAIIN30BATh MCKIIPECAMETHBIC CBA3U C APYTUMU
npeaMeTaM €CTCCTBCHHO-HAYYHOI'O IUKJIA, ITOCKOJIBKY JA€T BO3MOXXHOCTE BBIIIOJIHATD
HHTCTPHUPOBAHHBIC y‘IC6HLIe HUCCIICAOBaHUA 110 CCTCCTBCHHBIM HAYKaM, IIPUMCHATH U OCBANBATDh
9JIEMCHTBI CTATUCTHKHU U I/IH(i)OpMaLII/IOHHI)Ie TCXHOJIOTHH.

Ilpunosxcenue N 6
K Memoouueckum pekomeHOayusam

[IPUMEPHBIN ITEPEYEHb OBOPY JOBAHM S, PACXOJIHBIX MATEPUAJIOB,
CPEACTB OBYUYEHUA U BOCIIMTAHUA JUIA CO3JAHUA 1 OBECIIEUEHN A
®YHKIMOHUPOBAHNS LITEHTPOB OFPA3OBAHIS ECTECTBEHHO-HAYYHOU
1 TEXHOJIOTMYECKOM HATIPABJIEHHOCTEN "TOUKA POCTA" B
OBIIEOBPA3OBATEJIbHBIX OPT"TAHU3ALNAX, PACITOJIOKEHHBIX B
CEJIBCKOM MECTHOCTH 1 MAJIBIX TOPOJIAX

Tabauya N 1



N HawmmenoBauu

(&

obopynoBaHus

CTAHJAPTHBIA KOMILITEKT

KomnuectBo
SMHUIL JUTS
obmeoOpaszoBare
JBHBIX
OpraHu3aluii, He
SIBIJISTEOTITHX CST
MaJIOKOMITJICKTH
BIMH, €]I. H3M.

Kparkue npumepHbie
TEXHUYECKHUE XapaKTEPUCTUKHU

ECTGCTBCHHO'Hay‘IHaH HaIIpaBJICHHOCTDb

1. OObuee obopynoBanue ((husmka, XuMus, OUOIOTHS)

1. [wudposas
1. maGoparopus

ydeHHUYeCKas
(pusuka,
XUMUS,
ouosorus)

1. Kowmmiaekr
MOCYIbI ¥

Hudposoii gaTunk 3 mr.
AIIEKTPONPOBOIHOCTH

Hudposoit gatunk pH
[Mu¢poBoii JATYNK NOJIOKEHUS
[TudpoBoii faTuuK TemnepaTypbl
[Mu¢poBoii gaTynK aOCOIOTHOTO
JTaBJICHUS

[Hudposoit ocummorpaduyeckuii
JaTYUK

Beckl anexTponHbie yueoHbie 200
r

Mukpockort: muppoBor UiIn
ONTUYECKUH C yBennueHneM ot 80
X

HaGop a5 usrotosieHus
MUKpOIIpEnapaToB
MuxkponpenapaTs! (Ha60Op)
CoeauHHUTENBHBIE TPOBOAA,
nporpaMMHoe oOecrieueHue,
METOJMYECKHE YKa3aHUS
KOMIIJIEKT COIYTCTBYIOIINX
AJIEMEHTOB JIJIS OIIBITOB IO
MeXaHUKe

KOMIUIEKT COITyTCTBYIOIITIX
AJIEMEHTOB JUIsI OTBITOB O
MOJIEKYJISIPHOI (u3nKe
KOMIIJIEKT COIYTCTBYIOIINX
AJIEMEHTOB JIJIS OIIBITOB IO
AIIEKTPOAMHAMUKE

KOMIUIEKT COITyTCTBYIOIITIX
HJIEMEHTOB IS OTIBITOB O ONTUKE

ITatuB n1abopaTopHBbIii
XUMUYECKUN

KomnnuectBo
SIMHUIL JUTSI
obmieoOpaszoBare
JTBHBIX
OpraHu3alni,
SIBIISTFOIIIAX CSI
MaJIOKOMITJICKTH
BIMH, €]]. U3M.

2 IIT.



obopynoBaHus
TSt
YYEHUYECKUX
OIIBITOB
(pusuka,
XUMUS,
ouosorus).

BHNOJIOI'A

KommuekTt
BIAYKHBIX
MpernapaToB
JIEMOHCTPALN
OHHBII

HaGop uamek [letpu

HaGop uHCTpyMEHTOB
MPermapoBaIbHBIX

JloxKa JUTst COKMTaHHSI BEIIECTB
Crynka dapdopoBasi ¢ TECTUKOM
HaGop 6anox jy1st XpaHeHus
TBepAbIX peakTuBoB (30 - 50 mu)
Hab6op ckissHOK (ps1akoHOB) Jy1st
XpaHEeHHUs1 PACTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, 11X-16)
[Tpubop 11 nonydeHus razon
CnuproBKa

I'oprouee mig ciupTOBOK
®dunprpoBanbHas Oymara (50 mT.)
Konba konnueckas

[Tanouka crekisiHHAs (C
PE3WHOBBIM HAKOHEYHUKOM )
Yareuka /sl BRITApUBAHHUSI
(BBITIapHUTEIHHAS YalIeuKa)
MepHbIii THIAHIP (TIACTUKOBBIN )
Boponka crexssinHast (Manas)
Crakan crexisiHHbIH (100 M)
["a3ooTBOMHAS TPYOKa

HAa3HA4YCHUEC: ICMOHCTPALMOHHOC, 1 .

MaTepuai KOHTEeHHepa: IIacTHK,
repMeTUYHAsl KpbIIIKa: HAJTM4Ke,
KpEIUIEHHUE HKCIIOHATA: HAJIM4KeE,
KOHCEpPBHPYIOILIEE BEUIECTBO:
HaJMuue,

HaKJIeKa C HANUMEHOBAHUEM:
HaJIM4ue.

He meHee 10 mpenapatoB u3
IIPUBEICHHOTO HUKE CIIMCKA!
Bnaxxusrit npemapar "be33yoka"
Brnaxssiit npenapar ""aagroka”
Biaxnbiil npenapat "BHyTpeHHee
CTpOEHHE OPIOXOHOTOTr0
MOJITIOCKA"

Brnaxusiil npenapar "BHyTpeHHee
CTPOEHHE KPBICHI"

Brnaxusiil npenapar "BHyTpeHHee
CTPOEHHE JIATYIIKH"

Brnaxusiil npenapar "BHyTpeHHee
CTPOEHUE MTHIIBI"

Brnaxusiil npenapar "BHyTpeHHee
CTpOeHHE PHIOH"

Brnaxusiii npenapar "Kapacp"
Bnaxunsiii npenapat "Kopens

1 mrr.



Kommext
repOapues
JEMOHCTpALH
OHHBIN

60060BOT0O pacTeHUs C
KIIyOeHbKaMH"

Bnaxusiii npenapar "Kpeserka"
Bnaxusiii npenapat "Hepenga"
Brnaxusiii npenapar "Pa3purtue
KOCTHUCTOH PHIOBI"

Brnaxusiii npenapar "Pa3surtue
KypuIibl"

BitaxxHbIil penapar
"Crupomemysa"

Brnaxusiit npenapar "Tputon”
Bnaxunsiii npenapat "Uepenaxa
6onorHas"

Bnaxunsiii npenapat "Yx"
Brnaxusiit npenapar "Amepuna"

Haznauenue: nemoHcrpanyionHoe, 1 mr.

OCHOBA JIs1 KPETIJICHUS:
repOapHblIii JTUCT,

CIIMCOK HKCIIOHATOB: HAJIM4ue

He MeHee 8 repOapueB u3
HPUBEJCHHOT0 HUXKE CIIMCKA:
HaznaueHnue: 1eMOHCTpAI[MOHHOE,
OCHOBA JIs1 KPETJICHUS:
repOapHbIil JUCT,

CIIMCOK 2KCIIOHATOB: HAJIMYNE

He MeHee 8 repbapueB U3
IIPUBEICHHOTO HMKE CIIUCKA!
I'epbapuii "JlepeBbst u
KyCTapHUKH"

['epGapuit "{ukopacTymiue
pacteHus"

I'epGapwuii "KopmoBrie pactenus"
I'epOapuii "KynbTypHble
pactenus"

I'epOapuii "JlekapcTBeHHbIE
pactenus"

['epOapuii "MenoHOCHBIE
pactenus"

['epbapuii "Mopddomnorus
pacteHui"

['epOapuii "OCHOBHBIE I'PYTIIIBI
pacteHui"

['epOapuii "PacTurenbHble
coobmiecrra"

['epOapuit
"CenbCKOX035I1ICTBEHHBIE
pacteHus"

I'epGapwuii "SAnoButsie pacteHus"
['epOapuii kK Kypcy OCHOB 11O

1 mrr.



N

=

Kommuekr
KOJIJICKITUH
JEMOHCTpALN
OHHBIN

(o pa3HbIM
TeMaM Kypca
OHMOJIOTHH )

XUMUA

JleMoHcTpanm
OHHOE
obopynoBaHue

o01et Ononoruu

Ha3nauenwue: nemoncrpanuontoe, 1 mir.

OCHOBA JIJIsl KPETJICHUS: HAJTMYIHE,
HaKJICHKH C HAUMEHOBAaHUEM:
HaJIM4ue

He MeHee 10 KoJekmii u3
MIPUBEJICHHOTO HUXKE CITUCKA:
Konnexmus "I"onoceMeHHbBIE
pacrenus"

Komnexmust "OOuTarenn MOPCKOTo
aHa"

Kommexmus
"ITameonTosiornueckas"
Konnexkuus "llpencraBurenu
OTPSIJIOB HACEKOMBIX " KOJIMYECTBO
HACCKOMBIX: He MeHee 4
Komneknus "[Ipumepsl 3alIUTHBIX
IIPUCTIOCOOTIEHUN Y HACEKOMBIX"
Komneknus "IIpucnocoOurenbHbIe
W3MECHCHUS B KOHCYHOCTSX
HaceKOMBIX"

Komnexmus "Pa3BuTne HaCEKOMBIX
C HETIOJIHBIM IpeBpaleHueM"
Komnnexmusg "Pa3Butne HaCEKOMBIX
C TIOJIHBIM IIpEBpalicHueM"
Kosmnexnus "Pa3surue mnmeHuns"”
Konnekiusg "Pazsurne 6a6ouxu"
Komnekmus "PakoBUHEI
MOJIIIFOCKOB"

Komnnexmnus "CemetictBa 6abouex"
Komnnekuus "CemelicTBa xykoB"
Komneknus "Cemena u mioabr"
Komnexuus "®opma coxpaHHOCTH
HCKOITA€MBIX PACTEHUN U
JKUBOTHBIX"

HaGop maneoHTONMOTHYECKHX
Haxozok "IIpoucxoxnenne
genoBeka'

KOJIHMYECTBO MOJICJICH: HE MEHEe
14

CocTaB KOMILIEKTA: 1 .

Cronuk noabeMHublii HasHauenue:
cOopKa y4eOHBIX YCTaHOBOK,
pa3Mep CTOJICIIHULIBI: HE MEHEE
200 * 200 MM, IIJIaBHEIN MOTBEM C
IMOMOILIBIO BUHTA: HAJHYHE

1 mrr.

1 mrr.



[IITaTuB 1eMOHCTPALMOHHBIN
xuMudeckuii: Haznauenue:
JEeMOHCTpaIys MpruOopoB u
YCTaHOBOK,

oTIopa, CTEPKHU, JIAMKH, My(THI,
KOJIbLIA: HAJINYHE,

BO3MO>KHOCTh 3aKpETICHUS
AJIEMEHTOB Ha Pa3JIMYHOMN BHICOTE:
HaJIN4ne

Anmapar 1t mpoBeeHUS
XUMHUYECKUX PEAKIUM:
Haznauenwue: neMoHcTpanus
XUMHUYECKUX PEAKIUH,
MOTJIOTUTEIb ITAPOB U T'a30B:
HaJIn4ue,

MaTepHuas KOJIObI: CTEKJIO

Hab6op ms

ANIEKTPOJIN3a IEMOHCTPAITHOHHBIN:
Haznauenue: nzyueHue 3aKkOHOB
AIEKTPOJIN3a, COOpKa MOJICTH
aKKyMYyJIATOpAa,

€MKOCTbh: HaJIM4HE,

AJIEKTPOJIbI: HATMYNE

KoMrutiekT MepHBIX KOJIO Majoro
oobema: Ha3znauenue:
JEMOHCTPAIIMOHHBIE OTIBITHI,
00BeM k0110: oT 100 M1 mo 2000
MII,

KOJIMUECTBO K010: He MeHee 10
IIT.,

MaTepuai Koj0: CTeKIIO

Habop ¢uakonos (250 - 300 mn
JUTSL XpaHEeHUs PacTBOPOB
PEaKTUBOB).

HazHnauenwue: xpaHeHHue pacTBOPOB
PEaKTHBOB,

KOJIMYECTBO (PIIAKOHOB: HE MEHEee
10 1T,

MaTepuan QIakoHOB: CTEKIIO
npoOKa: HaIH4Ire

[Tpubop 11t ONBITOB IO XUMHH

C DJIEKTPUYECKUM TOKOM
(;rabopaTopHBIit)

[Tpubop a1 MILTIOCTpAIUU 3aKOHA
COXpAHEHHUS MacChl BEUIECTB:
cocyn

JlanpmonwTa: HaM4wKeE,

npoOKa: HalIu4ue,

THUT IpUOOpa: JEMOHCTPAIMOHHBIN
JlenutenbHas BOpOHKA:
Ha3nauenue: pazzienenue qByx
JKHKOCTEH I10 TIJIOTHOCTH,



3.
2.

Komruiekt
XUMHUYECKUX
pEaKTHBOB

MaTepHall BOPOHKHU: CTEKIIO
YcTaHoBKa /17151 IEPErOHKH
BeecTs: Hasnayenue:
JIEMOHCTpAIIMsI OYHCTKH BEIIEeCTBa,
NEPeroHKa,

KOJIOBI, XOJOIUIBHUK JIJIS
OXJIQXIACHUS, AJJTOHXK, MTpoOKa:
HaJIU4ue,

JUTMHA YCTaHOBKU: HE MeHee 550
MM

[Tpubop 11 NostydeHus ra3os:
Ha3Ha4YeHHeE: MOIy4YEeHHE T'a30B B
MaJIbIX KOJTMYECTBaX,

COCTaB KOMILJIEKTA: HE MeHee 6
PEeIMETOB

bans koMOnMHMpOBaHHAS
nabopaTtopHas: bans BoasiHas:
HAJIMYUe, KOJIbI[a CMEHHBIE C
OTBEPCTUSMH PA3HOTO JHUAMETpA:
HaJIU4ue,

TUTATKA DJIEKTPUYECKast: HAINIHE
dapdopoBas CTyIKa ¢ NIECTHKOM:
Ha3nauenwue: nis pazMenpyeHus
KPYIHBIX (Ppakuuii BEIIECTB U
MPUTOTOBIICHHS TOPOIITKOBBIX
cMecen

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

CocTtaB KOMILJIEKTA: 1 mr.

Ha6op "Kucnotsl" (a30THas,
cepHasi, CoJIsiHas,
optodochopHas)

Ha6op "T'uapokcuasr" (TuapoKcu
Oapusi, THAPOKCU]

KaJusi, TUAPOKCU]] KabIIUS,
TUAPOKCHU HATPHSI)

Ha6op "Oxkcumsl Mmetamios"
(asmroMUHUS OKCHJT, Oapyst OKCH/I,
xenesa (I11) okcua, KanbIus
okcua, Maraust okcun, meau (1I)
OKCHU/I, IIMHKA OKCH]T)

Ha6op "lllenounsie u
HIEJI0YHO3EMETTbHBIE METAILITbI"
(JIuTHi, HATPU, KaJbIU)
HaGop "Metasmibl" (a1roMUHUH,
’Kelne30, Maraui, Meb, [IUHK,
0JIOBO)

Ha6op "lllenounsie u
HIEJI0OYHO3EMEITbHBIE METAILITbI"
(JIMTHIA, HATPHUH, KATBITH)

1 mT.



Ha6op "OruaeonacHsie BemiecTna"
(cepa, dhocdop (kpacHbIi), OKCHT
hocdopa (V))

Hab6op "I"amorenst" (fiox, 6pom)
Hab6op "T"anorenupl" (anroMuHus
XJIOpHUJI, aMMOHHUS XJIOpU, Oapust
xyopu, xenesa (I11) xmopun,
KaJIusi KoM, Kausl XJIOPHUI,
KaJIbIHA XJIOPH, JIUTHS XJIOPUJI,
Maraus xiuopua, meau (I1) xmopwun,
HaTpus Opomu, HATpus GTOPHUL,
HATPUS XJIOPUJI, IUHKA XJIOPU)
Ha6op "Cynbdatsl, cynbhuisl,
cynbhuThl" (amoMUHUS CyTb(daT,
aMMOHU4 cynbdart, xenesa (11)
cynebun, xxenesa (II) cynsdar, 7-
MU BOJHBIH, KaJHsl Cyabdar,
kobOanbta (II) cynbdar, maruus
cynbdar, mernu (II)) cynbdar
6e3Boanblil, Meau (II) cynedar 5-
TH BOJHBIN, HATPUs CyIb(H,
HaTpus Cynb(MUT, HATPUS CyIbdarT,
HATpUS TUAPOCYIb(PAT, HUKEIS
cynbsgar

Ha6op "Kapbonarts!" (aMmMoHHS
KapOoHaT, KaJlus KapOoHaT, MeIn
(IT) kapOoHaT OCHOBHOM, HAaTpUs
KapOOHaT, HATPUs
rUIpoKapOoHar)

Ha6op "®ocdarer. Cunukarer"”
(xanmust MoHOTHIpoopTOodochar,
HATpUS CUJIMKAT 9-TH BOJHBIH,
HaTpus oprodochat
TpeX3aMelICHHbIN, HATPUS
muruapodocdar)

Hab6op "Aueratsl. Poganusl.
Coenunenus xenesa" (Kanus
anerar, kainus gpeppo (1)
rekcanuanu, kanus ¢peppo (I1I)
TeKCAIMOHHM]I, KaJTUs POJIAaHH],
HATpUS aleTaT, CBUHIIA alleTar)
Ha6op "Coenunenus mapranma"
(xanus mepMaHraHaT, Maprasiia
(IV) okcun, mapranma

(1) cynbdar, maprania xJIopun)
Ha6op "Coenunenus xpoma"
(aMMOHUS TUXPOMAT, KaJTUS
JTXpOMaT, KalHus XpoMarT, Xpoma
(IIT) xmopu 6-TH BOJHBII)
Hab6op "Hutpats!" (amoMuHuS
HUTpPAT, aMMOHUSI HUTPAT, KaJIHS
HUTpAT, Kbl HUTPAT, METU



3.
3.

Kommiexrt
KOJUIEKIIUH U3
CITHCKa

(IT) auTpar, HaTpust HUTpAT,
cepebpa HUTpAT)

Hab6op "Unaukaropsl" (Jlakmou,
METHJIOBBIN OPaH>KEBBI,
denondranenn)

Hab6op "Kucnopozaconepxariue
opraHuyeckue BemiecTa" (aleToH,
TIIMLEPHH, JUITUIIOBBIN 2QUp,
CIUPT H-OYTHIIOBBINA, CIUPT
M30aMUJIOBBIH, CIUPT
M300yTHIIOBBIN, CIUPT
STUJIOBBIN, (heHo1, popmanuH,
STHJIEHIJIUKOJIb, YKCYCHO-
ATUJIOBBIN (up)

Hab6op "YraeBogopoast" (OeH3MH,
rekcat, He(Tb, TOTYOII,
LUKJIOTE€CKaH)

Hab6op "Kucnotsl oprannyeckue”
(KucI0oTa aMHUHOYKCYCHAs,
KHCTI0Ta OeH30MHasA, KUCI0Ta
MacJsiHas, KUCJIOTa MypaBbHHas,
KHCIIOTa OJIEMHOBAS, KUCIIOTA
MaJbMUTHHOBASA, KHCJIOTA
CTeapuHOBAas, KUCJIOTa YKCYyCHasl,
KHCJIOTA II1aBeJieBast)

Ha6op "YraneBoabl. AMUHBI"
(aHUTTUH, aHUJTUH CEPHOKHCIIBIH,
J-riroko3a, METHIIAMUH
THJIPOXJIOPH/]I, caxaposa)

Haznauenue: nemoHcTpanyionHoe, 1 mr.

BUJ| YIIAaKOBKH: KOpOOKa,
OITMCaHME:. HATNYHE

CocTaB KOMIIJICKTA:

Komnnexmnus "Bonxokna"
Konnexkuus "KameHHBbIH yroiabs u
MPOJYKTHI €ro nepepadoTku”
Komnexnus "Mertamnisl U ciaaBsl"
Komnexnusa "Munepaiibl ¥ rOpHbIE
nopojsl" (49 BUIOB)

Komnexnnsa "MunepaiibHble
ynoOpenus"

Konnexuust "HedTb 1 mpoayKThI
ee nepepadoTku”

Kommexnus "Ilmactmaccner"”
Komnexnug "Tonmuso"
Komnexnusa "HyryH u crans"
Komnnekuus "Kayuayx"
Komneknusa "lllkana TBeproctu”
HaGops! s MonenupoBaHus
CTPOCHHUSI OPTAaHMYECKUX BEIIECTB

1 mrr.



4.

OU3NKA

(yueHuueckue) He MeHee 4 1IT.

CocraB KOMIUIEKTA: 1 mrr.

[IITaTuB 1EMOHCTPAIMOHHBIN:
Hasnauenue: nposeneHue
JIEMOHCTPAIIMOHHBIX OITBITOB,
OCHOBaHUE, CTEPKEHb, JIANKH,
KOJIbIIa, My(ThI: HATUYUE
CTOJIMK TIOTbEMHBIN:

Tun cronuka:
y4eOHBII/1abopaTOPHBIH,

o1opa, CTep>KeHb BUHTOBOW, BUHT
PEryJIMpPOBOYHBIN: HAIMYHKE,
GyHKIUS TObeMa U OYCKaHUS
CTOJIMKA: HAJTu4Iue

M cToYHMK TOCTOSITHHOTO U
MEPEMEHHOTO HANIPSHKCHHUS:
Hasnauenwe: niis nutanus
peryJIupyeMbIM NTEpEMEHHBIM 1
MTOCTOSTHHBIM TOKOM
ANEKTPUYECKUX CXEM,

yacrora, I'm: 50,

noTpedasieMas MoiHocTh, BA: 10
Manomertp

JKUJIKOCTHON JE€MOHCTPAMOHHBIN:
Ha3nauenue: nis usmepeHus
nmasieHust 10 300 MM BOISIHOTO
CTO0JIOA BBIIIC U HIKE
aTMOC(epHOTo J1aBJICHHUS,
crexsisiHHas U-oOpa3Has TpyOka
Ha ITOJICTaBKE: HAJTUINE
Kamepron Ha pe3oHaHCHOM
siiuke: Haznauenue: st
JIEMOHCTpPAIMHU 3BYKOBBIX
KoJieOaHMiT ¥ BOJIH,

JIBa KAMEPTOHA HA PE30OHUPYIOIINUX
SIIAKAX: HAJIMIHeE,

PE3MHOBBIA MOJIOTOYEK: HATMYUE
Hacoc BakyymHBIiI C
anexTponpuBogoM: HazHauenue:
CO37IaHUE PA3PSIKEHUS UITH
M30BITOYHOTO JABJICHUS B
3aMKHYTBIX 00beMax,

OMBITHI: KUTIEHUE KUJIKOCTU MPHU
MTOHIKCHHOM JIaBJICHUH, BHEIITHEE
Y BHYTPEHHEE JIaBJICHHUE U JIp.
Tapenka BakyyMHasi: Haznauenue:
JIEMOHCTpALIHS OTBITOB B
3aMKHYTOM 00BEME C

1 mrr.




O6opynoBanu
e ISt
JIEMOHCTpAIIH
OHHBIX
OITIBITOB

pa3pexKEHHBIM BO3yXOM,
OCHOBAHME C KPaHOM, KOJIOKOJI U3
TOJICTOTO CTEKJIa, PE3UHOBAs
MPOKJIAJIKa, JICKTPUUECKHUI
3BOHOK: HaJIM4HE

Benepko Apxumena: Haznauenue:
JIEMOHCTPALUS JEHCTBUS
JKUJIKOCTH Ha MOTPYKEHHOE B HEe
TEJI0 U U3MEPEHUE BEITMUYUHbI
BBITAJIKMBAIOIICH CHUIIBL,

BEJIEPKO, TEJIO HWJIMHAPUYECKON
(hopMBI, IPYKUHHBII
JTUHAMOMETP: HaJIN4Ke

OrnuBo Bo3ayHoe: HazHauenue:
JIEMOHCTpAIIHS BOCTUIAMEHEHUS
roproued CMecH Ipu e¢ OBICTPOM
CXKaTUH,

TOJICTOCTEHHBIA LIWJIUHJP,
MOPIIIEHb Ha METAJUTHYECKOM
HITOKE C PYKOSITKOM, ITO/ICTaBKa
JUTSL IIWUTMHIPA: HATU4Ke

[Tpubop ayisg neMoHCTpaIu
JTABJICHUS B KUJIKOCTH:
Ha3nauenue: nemoHcTpanus
U3MEHEeHMs JJaBJIeHHs ¢ TIIyOMHOMN
MOTPY>KEHHUS,

JaTYUK JaBJICHUS, KPOHIUTEHH [U1s
KpETUICHHsI Ha CTEHKE COCy/a:
HaJIn4yue

[Tpubop ayis teMoHCTpaIu
aTMOC(EpPHOTO AaBICHUS
(MaraeOyprekre noaymapusi):
Ha3naueHue: 1eMOHCTpaIMsl CUIIbI
aTMOc(epHOTo J1aBJICHHUSI,

JIBa pa3beMHBIX METANINYECKUX
MOJTYIIAPHSI C IPOYHBIMU PyYKaMHU
¥ XOPOIIO MPUILTHN(OBAHHBIMU
KpasiMH, HUIIITETh C KPAHOM:
HaJIn4He,

CO3/1aBaeMOe BHYTpPH IIapOB
BaKyyMMETPHUUECKOE JJaBJICHUE: HE
meHee 0,05 MIIa,

MaKCHUMaJIbHOE pa3phIBarolee
ycunue: He meHee 90 H

HaGop Ten paBHOro 00BEMa:
Ha3nauenwe: s onpeneneHus u
CpaBHEHHSI TEIUIOEMKOCTH U
IUIOTHOCTH PA3JIMYHBIX TBEPABIX
MaTepHajoB,

LWINHAPBI U3 PAa3TUYHBIX




MaTepuasoB: HE MeHee 3 IT.,
KPIOYKH JUIS ITOIBEIIUBAHUS
LWIMHJPOB: HAJIU4YNe

HabGop Ten paBHOW Macchl:
Hasnauenue: s onpeneneHus u
CPAaBHEHMIO TUNIOTHOCTH
pa3IMYHbIX MaTEpUAOB,
LWIMHIPBI U3 PA3IAYHBIX
MaTepuajoB: HE MeHee 3 WIT.,
KPIOYKH JUIS [TO/IBEIIMBAHUS
LWIMHJPOB: HAJIU4YNe

Cocyap! cool1maronyecs:
Ha3nauenue: nemoHcTpanus
OJIMHAKOBOT'O YPOBHSI OZTHOPOJHOU
KUJKOCTH B COOOILAIOIIUXCS
MEXy co00l cocynax pa3HOH
dopMbl,

coo0LIarIUeECs CTEKIISIHHbIE
TpyOKH pa3HOl POPMBI: HE MEHEE
3 mir.,

[I0JICTAaBKA: HaJIM4Ke

Tpy6xa Hprotona: Haznauenue:
JIEMOHCTpaLMs OJJHOBPEMEHHOCTHU
NaJICHUs pa3IMYHbIX TEIl B
pa3pekeHHOM BO3yXE€,

(byHKLUS TOJKITIOUEHHS K
BaKyyMHOMY HacOCy: HaJIU4He,
JuHa TpyOku: He meHee 80 cm.,
PE3MHOBBIE TPOOKH, HUIIIIENb:
HaJuvue,

KOJINYECTBO TeJl B TpyOKe: He
MeHee 3 IIT.

ITap ITackana: HazHaueHue:
JEMOHCTpalus epeaavu
IIPOU3BOJUMOTO Ha )KHUJIKOCTh
JIaBJICHUSI B 3aMKHYTOM COCYJIE,
JEMOHCTpanysl ogbeMa
KHUJIKOCTH O] IEWCTBUEM
aTMOC(EepHOTo AaBICHHUS,
METAJTMYECKUH LIUIUHAP C
OIpaBaMu, MOPIIEHb CO IITOKOM,
MOJIBIN METAJUTMYECKUH 1Iap ¢
OTBEPCTUSIMU: HAJINYHE,

JUTMHA [IWJIMHAPA: HE MeHee 22 cMm,
JUaMETp I111apa: HE MEHee 8 cM
[Tap ¢ xonsiom: Haznauenue:
JEMOHCTpALMsl pacIIupEHUs
TBEP/IOTO Tella IPU HarpeBaHuH,
LITaTUB, METAIINYECKOE KOJIBLIO C
My TOM, map C METOYKOU:
HaJnuue,

JUIMHA IIe0YKH: He MeHee 80 MM,




JMaMeTp I1apa: He MeHee 25 MM
L{uauHIpBI CBUHIIOBBIE CO
crpyrom: HazHauenue:
JIEMOHCTpAIHs B3aUMHOTO
MPUTAKCHUA MCKAY aTOMaMU
TBEPABIX Te,

KOJINYECTBO OJIMHAKOBBIX
UWIMH]IPOB: HE MeHee 2 IIT.,
MarepHral HTUWINHAPOB: CTAJIb U
CBUHEII,

KPIOYKH AJId [MOABCIINBAHUWA:
HaJIU4ue,

CTpYT, HaMpaBJIIoNIas TpyoKa:
HaIU4Yue

[Tpu6op Jlenna: Haznauenue: mis
HCCJICIOBAaHUS 3aBUCHMOCTH
HaIlpaBJIEHUs UHIYKLIUOHHOTO
TOKa OT XapaKkTepa U3MEHEHUS
MarHMTHOTO IMOTOKa,

CTOMKA C KOPOMBICJIOM: HaJIMYHE,
KOJWYECTBO aJJFOMHHHEBBIX KOJICII:
He MeHee 2 IT.,

Mpope3b B OJTHOM U3 KOJICII:
HAJIM4HE

Marnut nyrooOpa3Hblit
JIEMOHCTpAIIMOHHbIN: HazHaueHue:
JIEMOHCTpALIMS CBOMCTB
IMOCTOSHHBIX MarHUTOB,

THIT MAarHUTA. HAMarHWYeHHBIH
OpYCOK,

KOJIMYECTBO I[BETOB MarHuTa: He
MeHee 2,

0003HaYCHHE MOJIFOCOB MArHUTA:
HAJIM4HE

MarsuT nmojaocoBoi
JIEMOHCTPALIMOHHBIN (TIapa):
Ha3nauenue: nemoHcTpanus
CBOICTB IIOCTOSIHHBIX MarHUTOB,
THUII MAarHUuTa: HaMarHU4eHHbIN
OpyCOK NPSAMOJIMHENHON (HOPMBI,
KOJIMYECTBO I[BETOB MarHuTa: He
MEHee 2,

0003HaYeHME ITOJTI0COB MarHuTa:
HaJau4ue

Ctpenku MarHUTHBIE Ha
mraruBax: Haznauenue:
JIEMOHCTPAIIUS B3aUMOJIEUCTBUS
MOJIFOCOB MarHUTOB, OPUEHTAIIUU
MarduTa B MarHUTHOM IIOJIE,
HaMarHu4eHHasi CTpeJika:



N oA

O6opynoBanu
e Ui
71a00paTOPHBI
X pabot u
YUEHUYECKUX
OTIBITOB (Ha
6aze
KOMILIEKTOB

st OI'D)

HaJIH4ue,
KOJIMYECTBO 1IBETOB MarHura: He
MeEHEe 2,

MOJICTAaBKAa: HaJIM4Ke

Habop neMoHcTpalioHHBbIH
"DnekTpocTaTuka" (3JIEKTPOCKOIIBI
(2 wrt.), cynran (2 wrt.), najgoyka
CTEKJISTHHAS, MTaJlouyka Y00HUTOBAS,
LITAaTUBbBI U30JMPYIOLIUE (2 1IT.)
MarmmHa siekTpodopHas Win
BBICOKOBOJIbTHBIN HCTOYHUK:
Ha3nauenue: nis nosrydeHus
AIIEKTPUYECKOTO 3aps]ia BEICOKOTO
NOTEHLIMaa U MOJIy4YEHUs
HCKPOBOTO pa3psija,

JIMCKHU Ha CTOMKaX: HaJIU4JHE,
KOJIMUECTBO JICHICHCKUX OaHOK:
HE McHee 2,

MOJICTAaBKA: HAaJTM4Ke

Kommiekt npoBozos: JlnuHa: He
menee 500 Mm - 4 wt., 250 MM - 4
mTt., 100 MM - 8 IIT., HA3HAYCHHE:
JUTSI TIOAKJTFOUEHU S
JIEMOHCTPALIMOHHBIX IPUOOPOB U
000py/I0BaHUs K HCTOUYHUKY TOKA,
JUTsL COOPKU AJIEKTPUUYECKUX
L[enel, BKII0Yasl JIEMEHTHI U3
pab6ots! "[locTosTHHBII
ANEKTPUYECKUI TOK"

[lItaTuB n1abopaTOpHBIii € 8 mr.

JiepKaTeNs MU
BECHI JJIEKTPOHHBIE

MEH3YpKa, rpeaen usmepenus 250
MJT

nuHamometp 1 H

nuHamometp S H

HWIMHAP CTAIBHOM, 25 cM3
UUJTUHAP aTFOMUHHUEBBIN 25 cm3
NWIMHAP aTIOMUHUEBBIN 34 cM3
UUJTUHAP MJIACTUKOBBIN 56 cM3
(151 U3MepeHus cuibl Apxumena)
npyxuHa 40 H/m

npyxuHa 10 H/m

rpy3sl o 100 1 (6 mit.)

rpy3 HaOOPHBINA yCTaHABINUBAET
Mmaccy ¢ marom 10

MEpHasl JICHTa, JIMHEHKa,
TPAHCIIOPTUP

OpYCOK C KPIOYKOM U HUTHIO
HaIlpaBJIAOLIAs JIMHON HE MEHEE



500 MM. J1omKHBI OBITH
o0ecre4yeHbl pa3Hble

K03 QHULIMEHTHI TPEeHHS OpycKa 1o
HaIpaBJISAIONICH

CEKYHJOMED 3JIEKTPOHHBIN C
JTATYNKOM

HaIIpaBJIAOIIAs CO IIKAION
OpYyCOK JIepEBSIHHBIN C MyCKOBBIM
MarHuTOM

HUTSHOW MasiTHUK C TPY30M C
yCKOBBIM MarHuTOM H C
BO3MO>XHOCTBIO U3MEHEHUS JJINHBI
HUTH

pbIyar

OJIOK MMOJBUKHBII

OJIOK HEMOIBUKHBIN

KaJIOpUMETP

TEPMOMETD

MCTOYHHUK MTUTAHUS TIOCTOSIHHOTO
TOKa (BBIIPSIMHUTEINb C BBIXOIHBIM
HanpspkeHueM 36 - 42 B nnmn
OarapelHbIi OJIOK ¢
BO3MO>KHOCTBIO PETYIUPOBKU
BBIXOJHOT'O HAIIPSKEHUS
BOJIbTMETP JIByXIIpeaebHbIi (3 B,
6 B)

amnepmeTp IByxmpenenbHsli (0,6
A,3A)

pesucrtop 4,7 Om

pesuctop 5,7 Om

nammouka (4,8 B, 0,5 A)
MepEMEHHBIN pe3ucTop (peocrar)
10 10 Om

COEIMHUTEIbHBIE TpoBoJa, 20 MmT.
KJTIOY

HaOOp NMPOBOJIOYHBIX PE3UCTOPOB
plS

cobuparoras 1MH3a, POKyCHOE
pacctostaue 100 mm
cobuparoras 1MH3a, POKYyCHOE
pacctostaue 50 Mm
pacceuBaroas J1uH3a, POKyCHOE
paccrosgHue - 75 MM

9KpaH

ONTUYECKAsl CKaMbsl

cnaipn "Mopens npeamera”
OCBETHUTEID

MOJYIMJIUHAP C TUIAHIIETOM C
KPYT'OBBIM TPaHCHOPTHPOM
[Tpubop 11g n3ydeHus ra3zoBbIX
3aKOHOB

Kanunnsips



Judpakuuonnas pemerka 600
ITPUXOB/MM
Judpakuuonnas pemerka 300
ITPUXOB/MM

3epkano

JlazepHas yka3ka

ITonsiponn B pamke

[llenu KOnra

Karymka MoTox

bnox nuonos

biiok koHIeHCaTOpOB

Kommnac

Maraut

DNEeKTPOMarHuT

Onuiku xene3Hbie B 0aHKe

TexHomorunaeckas HaITpaBJICHHOCTb

1. Oobpa3zoBatenp
HBIN
KOHCTPYKTOP
JUISL IPAKTUKH
0JI0YHOTO
MPOrPaMMHUPO
BaHUsA C
KOMILJICKTOM
JIATYUKOB

PoboTrorexnuueckuii Habop 1 wr.

npeIHa3HayYeH JUJIs U3y4eHUS
OCHOB pOOOTOTEXHHKH, JACTaNICH,
y3JI0B U MEXaHHU3MOB,
HEOOXOUMBIX IS CO3JTaHMS
POOOTOTEXHUYECKUX YCTPOMCTB.
HabGop nipexacrasisier coboit
KOMIUIEKT CTPYKTYPHBIX
3JIEMEHTOB, COCTMHUTEIBHBIX
AIIEMEHTOB M AJEKTPOTEXHUYECKUX
KOMITOHEHTOB.

Ha6op no3BomsieT cobupath

(¥ mporpaMMHpoBaTh cOOMpaeMbie
MOJICIIN ), U3 PJIEMEHTOB,
BXOJISIIHUX B €70 COCTaB, MOJICITH
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOICTB C
ABTOMATU3UPOBAHHBIM
yIpaBJICHUEM, B TOM YHUCJIE HA
KOJIECHOM XOJy, a TaKXe
KOHCTPYKITUH, OCHOBAaHHBIX HA
UCIOJIb30BAaHUU Tiepead (B TOM
YHClie YePBAYHBIX U 3y0UaThIX), a
TaK)Ke PbIYaroB.

CBETOJIMOJIHBIA MATPUYHBIN
JCILIEH ¢ OeToi Mo ICBETKOM Ha
KOHTPOJIIIEPE

KonuuecTBo nopros
BBO/1a/BBIBOJIa HA KOHTPOJUIEPE HE
MeHee 6

KonnuectBo kHOTIOK HE MeHee 4
OO0I11ee KOJIMYECTBO DJIIEMEHTOB:
He MeHee 520 mT, B TOM YHCIIE:

1 .



O6pazoBaTenb
HBI Habop MO
MEXaHMKe,
MEXaTPOHHKE
u
POOOTOTEXHUK
e

1) nporpamMmmupyemslii 6110k
yIpaBlIeHUs, KOTOPBIN MOXKET
paboTaTh aBTOHOMHO U B
MIOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) DaT4YMK CUITBI

4) naTyuK pacCTOSIHUS

5) naT4MK 1BETA

6) akKyMyJsiTOpHast 0aTapest

7) IlnacTUKOBBIE CTPYKTYPHBIC
AJIEMEHTHI, BKITFOYast
nepopupOBaHHBIEC FTTEMEHTHI:
0anku, KyOUKH, OCH 1 BAJIbI,
COETMHUTEIIbHBIE 3JIEMEHTHI K
0CsIM, IIIECTEPHH,
npeIHa3HauYeHHbIE ISl CO3AaHUS
YepPBSIYHBIX U 3y0UaTHIX Iepead,
COETMHUTEIIbHBIE U KPENEe)KHbBIE
DJICMEHTHI,

7) IIporpammHoe obecrieueHue,
UCTIOJB3YeMOe IS
IPOrPaMMHUPOBAHUS COOUPAEMBIX
POOOTOTEXHUUECKUX MOJIEJICH U
YCTPOMCTB, TOCTYITHO AJIS
CKauuBaHUs U3 ceTH MHTEpHET

Kommnekr niia u3ydeHust OCHOB 1 .

AIIEKTPOHHUKHU B POOOTOTEXHUKH
Hab6op nomxen ObITh
MpeHa3HaueH 7S MPOBEACHUS
YUeOHBIX 3aHSATHUH 110 JIEKTPOHUKE
U CXEMOTEXHHUKE C LEJbIO
U3y4eHHUs HanboJsee
PacIpOCTPaHEHHOU 3JIEMEHTHOU
0a3bl, MPUMEHSIEMON s
WHKXEHEPHO-TEXHHUYECKOTO
TBOPYECTBA yUAIIUXCS U
pa3paboTKu y4eOHBIX Moeneit
pobotoB. Habop nomken
MO3BOJIATH yYAIUMCS Ha
MIPAKTUKE OCBOUTH OCHOBHBIC
TEXHOJIOTHH MPOCKTHPOBAHUS
POOOTOTEXHUYECKHX KOMITJIEKCOB
Ha TpUMepe YIeOHBIX MOJIeNen
pOOOTOB, a TAK)KE U3YUUTH
OCHOBHBIE TEXHUYECKHE PEIICHUs
B 00JaCTH KHOEPHETUUECKUX U
BCTPAMBACMBIX CHCTEM.

B cocTaB xoMIIEeKTa JOJDKEH
BXOJHUTHh HA0OP KOHCTPYKTHBHBIX

1 mrr.



AJIEMEHTOB JUIsl COOPKU MaKeTa
MaHUMYJISIUOHHOTO POOOTa,
KOMILJIEKT METAJTHYECKUX
KOHCTPYKTUBHBIX JIEMEHTOB JJIs1
cOOpKHU MakeTa MOOMIIBHOTO
poboTta u T.1.

B cocraB koMILIEKTa BXOJUT
HA0OP 3JEKTPOHHBIX KOMIIOHEHTOB
JUISL U3y4EHHSI OCHOB 3JIEKTPOHUKHU
U CXEMOTEXHUKH, a TAKXKe
KOMIUICKT MPUBOJIOB U JTATIYMKOB
Pa3IMYHOTO THUIIA I Pa3paboTKu
POOOTOTEXHUUYECKUX KOMILJIEKCOB.
B coctaB koMIuiekTa JOIKHO
BXOJIUTh: MOTOPBI C SHKOJAEPOM -
HE MeHee 2 IIT, CEPBONPUBOJ]
OoJIBIION - HE MeHee 4 1T,
CEpBOIPUBOJI MAJIbIN - HE MEHEE 2
T, HHGPaKPACHBIN TaTYHK - HE
MeHee 3 1T, yIbTPa3ByKOBOU
JATYUK - HE MEHee 3 T, JaTYuK
TEeMIEpaTyphl - HE MeHee | 1T,
JIaTUYMK OCBEIICHHOCTH - HE MEHEE
1 T, Habop PNEKTPOHHBIX
KOMIIOHEHTOB (pe3UCTOPHI,
KOHJIEHCATOPbI, CBETOIUObI
Pa3IMYHOTO HOMHUHANA), KOMILIEKT
IIPOBOJIOB IS

OecraeyHoro MpoOTOTUIIUPOBAHUS,
miara

OecraeyHoro MpoOTOTUIIUPOBAHNUS,
AKKyMYJIATOD U 3apsiAHOE
YCTPOMCTBO.

B cocTaB xoMmeKkTa TOJDKEH
BXOJIUTH MPOTPAMMHUPYEMBIi
KOHTPOJUIEP, TPOTrPaMMHUPYEMBIH B
cpene Arduino IDE wnu
aHAJIOTMYHBIX CBOOOIHO
pacmpocTpaHseMBbIX cpefax
pazpaboTtku. [Iporpammupyemslit
KOHTpOJIIEP JOJKEH 00IaaTh
MOPTaMHU JIJIS TIOTKITIOUCHUS
U(POBBIX U AHAIOTOBBIX
yctpoiicTs, untepdeiicamu TTL,
USART, I2C, SPI, Ethernet,
Bluetooth mnu WiFi.

B cocTaB xoMIIEeKTa JOJDKEH
BXOJMTH MOJTIYJIb TEXHUYECKOTO
3peHusl, MPEACTABISIONINI COO0M
BBIYHUCIIUTEILHOE YCTPONCTBO



CO BCTPOEHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO sIIEP
- HE MEHee 4 1T, YacToTa s/ipa He
Menee 1.2 I'T, oobem O3V - He
MeHee 512 M6, o0bem
BCTPOCHHOM MaMATH - HE MEHEe 8
I'0), uHTErpUpOBaHHOM KaMepoil
(MakcuMalibHOE pa3pelieHne
BHJICOIIOTOKA, IIEPEIaBAEMOr0 10
unrepdeticy USB - He menee 2592
x 1944 en.) u ontuaeckoin
cuctemMoil. Moiysb TEXHUUECKOTO
3peHHUsl IOJKEH 00J1a/1aTh
COBMECTUMOCTBIO C Pa3IUYHBIMU
IPOrpaMMHUPYEMbIMU
KOHTPOJIEPAMHU C TTIOMOIIIbIO
untepdeiicos - TTL, UART, I12C,
SPI, Ethernet. Moaynb
TEXHUYECKOTO 3PEHUS IOJKEH
UMETh BCTPOCHHOE IPOrpaMMHOE
obecrieueHune Ha

OCHOBE OIIEPAIIMOHHOI CHUCTEMBI
Linux, mo3BoJsoiiee
OCYIIECTBIISITh HACTPOUKY
CHUCTEMBI MAIlIMHHOTO O0yUEHUSI
[apaMeTpOB HEUPOHHBIX CEeTEU
U1 OOHapyKeHHUsI 0OBEKTOB,
OTpeNIeTICHUs X TTapaMEeTPOB U
JManbHeWIel nieHTUPUKALINH.
KomrmiekT nomken obecneunBaTh
BO3MOKHOCTh U3Y4YEHHS] OCHOB
pa3paboTKU IPOrpaMMHBIX U
anmapaTHBIX KOMIUIEKCOB
WHXXEHEPHBIX CUCTEM, PEIICHU B
cdepe "UnTepHer Bemei", a
TaK)Ke pelIeHui B 06s1acTu
POOOTOTEXHUKH, UCKYCCTBEHHOTO
WHTEJUIEKTA ¥ MAIIMHHOTO
o0OyueHusl.

KommprorepHoe o6opynoBanme

1

Hoyt6yxk

®opm-paxTop: HOYTOYK; 3 mr.

Kecrkas,

HEOTKJII0uaeMas KjaBuaTypa:
HaJIN4Ke;

Pycckas packiiaka KinaBuaTypsl:
HaJIN4Ke;

Jnaronane skpaHa: He MeHee 15,6
JIOMIMOB;

Paspeuienne skpaHa: He MEHee



MoV
(npuHTED,
CKaHep,
KOIIUD)

1920 x 1080 nukcenei;
KonuuecTBo snep npoueccopa: He
MeHee 4;

KonnuecTBo NOTOKOB: HE MEHEE §;
ba3oBas TakroBas yacrora
nponeccopa: He menee 1 I'T';
MakcruMalibHasi TAKTOBAsI 4acTOTA
npoueccopa: He menee 2,5 I'T'r;
Ksm-nmamsate npoueccopa: He
MeHee 6 MoOaliT;

O0beM yCTaHOBICHHON
OIepaTHBHOM MaMATH: HE MEHeEE 8
I'Gaiir;

O06beM noaaepKuBaeMoit
OTICPATUBHOM MaMATH (J71s1
BO3MOXXHOCTH PACIIMPEHHs): HE
MeHee 24 I'6aiiT;

O6bem Hakonutens SSD: He
Menee 240 I'0aiit;

Bpems aBToHOMHO# paboThI OT
Oarapeu: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM
aKKyMyJsisTopoM: He 6oiee 1,8 kr;
Bueunuit unrepdeiic USB
cTa”aapTa He Huxe 3.0: He MeHee
TpeX CBOOOIHBIX;

Buemnnit uarepdeiic LAN
(ucmonb30BaHUE TIEPEXOTHUKOB HE
MPEyCMOTPEHO): HATNYHE;
Hanuuue monyneit u unrepgdeiicon
(Mcmonb30BaHKE MEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;
BecnipoBoHas cBsi3p Wi-Fi:
HaJIM4YME C MOJIEPKKON CTaHaapTa
IEEE 802.11n nnu coBpeMeHHee;
Web-kamepa: Hanmuuue;
Manunynsatop "Mellb": HATUYKE;
IIpenycranoBneHHas
ONEPALIMIOHHAS CUCTEMA C
rpauIeCKUM MOTH30BaATEITHCKIUM
unTepdeiicom, odecrneunBaronas
paboTy pacpoCTpaHEHHBIX
o0pa3oBaTeNbHbIX U
0011eCHCTEMHBIX TPUITOKECHH
HAJIUYUE.

Tun yctpoiictBa: MOV (pynkuuu 1 mr.

nevyaTy, KOMMpPOBaHUS,
CKaHMPOBaHMS ),

®opmar Oymaru: He MeHee A4;
L{BeTHOCTB: YepHO-0EIIbIii;

1 mrr.



N HawumenoBanue

o0opynoBaHus

[Hudposas
nabopaTopus 1o
Ouonorumn

(yueHuueckas)

TexHOOrHsI TeYaTH: JIa3epHas
MaxkcuManbHOE pa3pelicHue
neuatu: He MeHee 1200 x 1200
TOYEK;

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

Tabauya N 2

MPOPUIbHBIA KOMILIEKT OBOPYJIOBAHUS

Kparkue npumepHbie
TEXHUUYECKUE
XapaKTEPUCTUKH

BA30BAS (OBA3ATEJIBHAA YUACTD)

EcrecTBeHHO-Hay4Has1 HANPaBICHHOCTh

Oo0ecrieunBaeT
BBIIOJIHEHHE
1abopaTOPHBIX paboT HA
ypOKax 1mo OHoI0Tuu

B OCHOBHOI IIKOJIE U
MIPOEKTHO-
HCCIIEN0BATEIbCKOMN
JIeSTeIIbHOCTH
YYaIuxcsl.
Kommnekramus:
becnipoBoaHoOit
MYyJIbTUAATYUK IO
ouooruu ¢ 6-ro
BCTPOCHHBIMHU
JaTYMKaMH:

JlaTuuK BIa)KHOCTH C
JINaria30HOM U3MEPEHHUSI
0...100%

JlaTunk OCBEIIEHHOCTH
C IMana3oHoM
HU3MEPEHHS HE YKE YeM
ot 0 7o 180000 1x

KomnnuectBo
SMHUIL TSI
pOoHIEHOTO
KOMILJIEKTa
(obmreobpazoBare
JIbHBIE
OpraHu3aIiu, He
SIBIISTFOIIIHECS
MaJIOKOMITJICKTH
BIM), €71. U3M.

KommnuectBo
€AMHMUII JUIS
pOQHIEHOTO
KOMILIEKTa
(MaJIOKOMITJIEKTH
13(S
o0meobpaszoBare
JbHBIC
OpraHu3alyn),
el1. U3M.



2.

[udposas
nabopaTopust 0 XUMUHU

(yueHuueckasi)

Hatuuk pH ¢
JUANa30HOM U3MEPEHHUS
He yxe yem ot 0 10 14
pH

JlaT4uk TeMIiepaTypsl C
JUANa30HOM U3MEPEHHUS
He yxe ueM ot -20 110
+140 C

Jatuuk
AIIEKTPONPOBOIUMOCTH
C AuanazoHaMu
U3MEpPEHUS HE Y)KE YeM
ot 0 1o 200 MmxCwm; ot 0
10 2000 MmxCwm; ot 0 1o
20000 MmxCm

JlaTuuk TeMmeparypbl
OKpYKaroIlIEeH Cpeibl ¢
JUATa30HOM U3MEPEHHS
He yxe yeM ot -20 110
+40

AKkceccyapsl:

Ka6en» USB
COCIMHUTEIIBHBIN
3apsiHOE YCTPOUCTBO C
kabenem miniUSB

USB Apnanrep Bluetooth
4.1 Low Energy
Kparkoe pykoBoCTBO
0 SKCIUTyaTaluu
nudpoBoit taboparopuu
[{udpoBas Bumeokamepa
C METAUTUYECKUM
ITaTUBOM, pa3pelieHue
He meHee 0,3 Miukc
IIporpammuoe
obecrieueHue
Meroanueckue
PEKOMEHIAINN He
menee 30 pabot
YnakoBka

Hanuuue
PYCCKOSI3BIYHOTO cailTa
MOAJICPKKH, HATTUINE
BHJICOPOJTUKOB.

Oo0OecrieunBaer 3 .

BBITTOJTHEHUE
71a0opaTOpHBIX PaboOT MO
XMMHUH HAa YPOKax B
OCHOBHOM ILIKOJIE U
HPOEKTHO-

2 IIT.



HCCIIeI0BATEIbCKOM
eITEIbHOCTH
YYAIIUXCA.
Kommnekranus:
becnipoBoaHoOM
MYJIBTHIATYHK 110
XUMHH € 4-M1
BCTPOCHHBIMH
JaTYMKAMU:

Hartuuk pH ¢
JIMara30HOM U3MEPEHUS
He yxe yem ot 0 1o 14
pH

JlaTuyuK BBICOKOM
TeMIIepaTyphl
(TepMomapHbIii) ¢
JIMATria30HOM U3MEPEHUSI
He yxke yeM ot -100 go
+900 C

JlaTunk
AJIEKTPONPOBOAUMOCTH
¢ Ihana3oHaMu
HU3MEPEHHUS HE YKE YeM
ot 0 1o 200 MmxCwm; ot 0
10 2000 MmxCwm; ot 0 1o
20000 mxCm

JaTuuk TemrepaTypbl
IIATHHOBBIHN C
JIMara30HOM U3MEPEHUS
He yxe yeM ot -30 110
+120 C

OTnenpHbIe JaTYNKU:
JlaTuyhK ONTHYECKOH
IUIOTHOCTH 525 HM
AKkceccyapsl:

Ka6ems USB
CO€IUHUTENbHBIN
3apsgHOE YCTPOUCTBO C
kabenem miniUSB
USB Anantep Bluetooth
4.1 Low Energy
Kpartkoe pykoBocTBO
0 KCIUTyaTaluu
nudposoit maboparopuu
Ha6op naboparopHoii
OCHACTKH
IIporpammuoe
obecrieueHue
Metoanyeckue
PEKOMEHIAINN He
meHee 40 pabot
Hammuue



3.

[udposas
naboparopus 1o

busuke (yueHuueckas)

PYCCKOSI3BIYHOTO CailTa
MOAJICPKKH

Hanuune
BUJICOPOJIUKOB.

OoOecrieunBaer 3 .

BBITIOJIHCHHE
HKCIIEPUMEHTOB 110
TeMaM Kypca (pU3UKH.
Kommnekranus:
becnipoBoaHOM
MYJIbTUAATYUK IO
¢uzuke ¢ 6-10
BCTPOCHHBIMU
JATYNKAMH:

Hudposoii qaTumnk
TEMIIEpaTypPHI C
JUANa30HOM U3MEPEHHUS
He yxe yeM ot -20 110
120 C

Hudposoit gaTunk
a0COTIOTHOTO JaBJICHUS
C ANana3oHoOM
U3MEpEHHS HE Y)Ke YeM
ot 0 1o 500 xIla
JlaTunk MarHUTHOTO
MOJISI C TMAIra30HOM
M3MEPEHHUS HE YXKE UeM
o1 -80 1o 80 mTn
JlaTuuk HampsHKeHUs ¢
Jiara3oHamMu
MU3MEPEHHUS HE YXKE UeM
ot -2 1o +2 B; ot -5 10
+5 B; ot -10 10 +10 B;
or-15 10 +15 B
JlaT4uk TOKa He yxe
yeM oT -1 1o +1 A
Jaruuk akcenepoMerp ¢
MOKa3aTeJIsIMU HE MEHEe
yeM: +/- 2 Q; +/- 4 g; +/-
8¢

OtnenbHBIE YCTPOWCTBA:
USB ocmumiorpad we
MeHee 2 kaHana, +/- 100
B

Akceccyapsl:

Kabens USB
COCIMHUTEIIBHBIN
3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Apantep Bluetooth

2 IIT.



Kommsrorepaoe o0opynoBanue

4.

Hoyt0yx

4.1 Low Energy
Konctpykrop mist
MIPOBEICHUS
HKCIIEPUMEHTOB
Kpartkoe pykoBoaCTBO
0 SKCIUTyaTaluu
1upoBo J1abopaTopun
[Iporpammuoe
obecrieueHue
Metoanueckue
pexoMenianuu (40
pabor)

Hanuune
PYCCKOSI3BIYHOTO caiiTa
MOAICPKKH

Hannuue
BUJICOPOJIUKOB.

®opm-dpakTop: HOYTOYK; 3 ImT.

Kectkas,
HEOTKJIFOYaeMas
KJIaBHaTypa: HaJIU4ueE;
Pycckas packiiagka
KJIaBUATYyphl: HAIUYUE;
Jlnaronanp 3KkpaHa: HE
MeHee 15,6 g10iiMoB;
Paspemenne skpana: He
menee 1920 x 1080
IMUKCEIICH;

KonuuecTBo siaep
mpoliieccopa: He MeHee
4,

KonndecTBo MOTOKOB:
HEe MeHee §;

bazoBas TakTOBas
4yacToTa Ipoliieccopa: He
meHee 1 I'T;
MakcuManbHas
TaKTOBAs YacTOTa
npoiieccopa: He MeHee
2,51Tn;

Ksni-mamsars
mporieccopa: He MeHee 6
Moaiir;

OO0BeM yCTaHOBIICHHOM
OIEpaTUBHOMN NaMSITH:
He MeHee 8 ['0aiT;
O0BeM
MOJJAEP>KMBAEMOM



OIEPATUBHOU ITAMSITH
(st

BO3MO>KHOCTH pacIIUpeH
us): He MeHee 24 ['6aiiT;
O0beM HaKOTTUTEIS
SSD: e menee 240
I'Gaiir;

Bpems aBToHOMHOM
paboThl OT OaTapeu: He
MeHee 6 4acos;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIITOPOM: HE
bonee 1,8 Kr;
Buemnuit nuatepdetic
USB crangapra He
Huxe 3.0: He MeHee
TpeX CBOOOIHBIX;
Buemnuit nuatepdetic
LAN (ucnosib30Banue
MIEPEXOTHUKOB HE
MPEyCMOTPEHO):
HAJIMYUE;

Hannune monynen u
uHTepdeiicon
(ucmonb3oBaHMe
MEPEXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnpoBoaHas cBs3b
Wi-Fi: nanuuue ¢
MTOAJICPKKON
crannapta |IEEE
802.11n unu
COBPEMEHHEE;
Web-kamepa: Hamuume,
Manunynsatop "MbIb'":
HaJIHYHE;
[IpenycranoBiaeHHAS
oTfepalMoHHas CUCTeMa
¢ rpaduyeckum
M0JIb30BATEIbCKUM
uHTepdeiicom,
oOecrnieynBaromiast
paboty
pacnpocTpaHEHHBIX
0o0pa3oBaTeNnbHbIX U
00LIECUCTEMHBIX
IIPUIIOKEHUN:

HaJIUYue.



5. MOV (nmpunrep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY 1 wr.

(byHKUIMM TIEUaTH,
KOIMUPOBAHUS,
CKaHHUPOBAHHUA);
®opmar Oymaru: He
MeHee A4,

[[BETHOCTB: YepHO-
OenbIii;

TexHonorus nevyaTu:
Ja3zepHas
MakcumaiibHOE
paspenieHue nevyaTu: He
menee 1200 x 1200
TOYEK;

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

JOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECT@CTBCHHO'HayLIHaH HaIIpaBJICHHOCTDb

1. Iudposas
naboparopust 1o

6uosorun
(yueHunueckas)

Oo0OecrieuynBaer 1 mrr.

BBITIOJIHCHHE
n1abopaTOpHBIX paboOT Ha
ypOKax 1o OMOJIOTHH B
OCHOBHOM ILIKOJIE U
MIPOEKTHO-
HCCIIEI0BATEIbCKOU
NeATeTLHOCTH
YYAIIUXCA.
Komnnexkranus:
becnipoBoaHOM
MYJIBTHIATYUK 110
ouonoruu ¢ 6-10
BCTPOCHHBIMH
JATYUKAMMU:

JlaTuuK BIaXHOCTH C
JIMara30HOM U3MEPEHUS
0...100%

JlaT4rK OCBEIIEHHOCTH
C AMana3oHOM
U3MEPEHUS HE YKE UeM
ot 0 1o 180000 nx
Hatuuk pH ¢
JINara30HOM U3MEPEHHUSI
He yxe yem ot 0 10 14
pH

JlaT4uk TeMIiepaTypsl C
JINaIia30HOM U3MEPEHHUS
He yxe ueM ot -20 110

1 mrr.

1 .



2.

[udposas
naboparopus Mo XUMUHU

(yueHmveckas)

+140 C

JlaTumk
AJIEKTPONPOBOAUMOCTH
C IMara3oHaMu
U3MEPEHHUS HE YKE UeM
ot 0 1o 200 MmxCwm; ot 0
10 2000 MmxCwm; ot 0 1o
20000 MxCwm

JlaTyuk TeMiiepaTypbl
OKpYXKarollen Cpeibl ¢
JIMara30HOM U3MEPEHUS
HE yxe 4eM oT -20 10
+40

Akceccyapsl:

Ka6ens USB
COETMHUTEIbHBII
3apsiiHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth
4.1 Low Energy
Kparkoe pykoBoacTBO
0 SKCIUTyaTaluu
uudposoit maboparopuu
[{udposas Bumeokamepa
C METAUTNYECKUM
ITaTUBOM, pa3pelieHue
He meHee 0,3 Miukc
IIporpammHuoe
obecrnieueHue
Meroanueckue
PEKOMEHIallUU He
menee 30 pabot
YnakoBka

Hamnuwne
PYCCKOSI3BIYHOTO CalTa
MOAJICPKKH, HATTUINE
BUJICOPOJIUKOB.

OoOecrieynBaeT 1 .

BBIIIOJIHEHHE
1abopaTOPHBIX paboOT MO
XMMHH Ha ypOKax B
OCHOBHOM MIKOJIC U
MIPOEKTHO-
HUCCIIEN0BATEIbCKOMN
JIeSITeIIbHOCTH
YYaIuxcsl.
Kommnekramus:
becnipoBoaHoit
MYyJIBTUAATYUK IO
XUMHH C 4-Ms

1 mrr.



BCTPOCHHBIMU
JATYNKAMH:

Hatuuk pH ¢
JINaIria30HOM U3MEPEHHS
He yxe yem ot 0 10 14
pH

JlaTuYnK BBEICOKOM
TEeMITepaTyphl
(TepmornapHsblii) ¢
JINaIria30HOM U3MEPEHHUS
He yxe ueM ot -100 o
+900 C

Jatuauk
AIEKTPONPOBOANMOCTH
C auarra3oHaM#
U3MEpEHHS HE Y)Ke YeM
ot 0 1o 200 MmxCwm; ot 0
10 2000 MmxCwm; ot 0 1o
20000 MmxCwm

JlaTuuk Temreparypbl
IUTATHHOBBIH C
JIMaIia30HOM U3MEPEHHS
He yxe yeM ot -30 110
+120C

OtnenbHBIC TaTUYNKHU:
JlaTuuk onTUYEeCKOU
MJIOTHOCTH 525 HM
Akceccyapsr:

Kabens USB
COCJIMHUTEIBHBIN
3apsIHOEe YCTPOMCTBO C
kabenem miniUSB

USB Apnantep Bluetooth
4.1 Low Energy
Kpatkoe pykoBocTBO
0 DKCILTyaTaluu

G poBoi 1abopaTopun
Ha6op nabopaTopHoit
OCHACTKH
[Iporpammuoe
obecrnieueHue
MeTtoamueckue
PEKOMEHIAllMU He
menee 40 padot
Hanuuue
PYCCKOSI3BIYHOTO cailTa
MOAJICPKKH

Hammuue
BUJICOPOJIUKOB.



3.

[udpoas
nabopaTopus 1Mo

¢du3uke (yueHHIECKas)

Oo0ecrieunBaer 1 .

BBINTOJIHEHUE
AKCIIEPUMEHTOB I10
TeMaM Kypca (GU3uKH.
Komrmuiexkranust:
becnipoBoaHoit
MYJIbTHIATYUK 110
busuke ¢ 6-10
BCTPOCHHBIMU
JIaTYNKAMU

[Mudpooii gaTuuk
TeMnepaTypsbl ¢
JINaIra30HOM U3MEPEHUS
He yxke yeM ot -20 10
120 C

Hudposoii qaTumnk
a0COJIFOTHOTO JIaBJICHUS
C IMara3oHoM
HU3MEPEHHUS HE YKE YeM
ot 0 no 500 xIIa
JlaT4nK MarHUTHOTO
MOJIsl C IMarna3oHoM
HU3MEPEHHUS HE YKE YeM
ot -80 1o 80 mTn
JlaTuuk HanpsKeHus ¢
Jirana3oHaMHu
MU3MEPEHHUS HE YXKE UeM
ot -2 1o +2 B; ot -5 10
+5 B; ot -10 10 +10 B;
or-15 10 +15 B
JlaT4uk TOKa He yxKe
geM oT -1 10 +1 A
JlaT4uk akcerepomeTp ¢
MoKa3aTelsIMA He MCHEe
yeM: +/- 2 Q; +/- 4 @; +/-
89

OtnenbHBIE YCTPOWCTBA:
USB ocmmiorpad ve
MeHee 2 kaHana, +/- 100
B

AKkceccyapsl:

Kabens USB
COEIMHUTEIBHBIN
3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Apnanrep Bluetooth
4.1 Low Energy
KoHncrpykrop mis
MIPOBEICHUS
AKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO
10 AKCIUTyaTalu

1 mrr.



4.

Hudposas
JabopaTopus 1Mo

busnomorUN
(mpodunbHBII
YpOBEHB)

1 poBoi 1abOpaTOpun
[Iporpammuoe
obecrieueHue
Metoanueckue
pexoMenanuu (40
pabor)

Hanuune
PYCCKOSI3BIYHOIO caiiTa
MOAICPKKH

Hanuuue
BUJICOPOJIUKOB.

OobOecrieunBacT 1 mrr.

IIPOBE/ICHHE
MCCIIC0OBAHUS IO
(GyYHKIIMOHUPOBAHUIO
YeJI0BEYECKOI0
opraHusma.
Komnnexranus:
becnipoBoaHoM
MYJIbTHIATYUK 110
(bU3HOIIOTHH C 5-10
BCTPOCHHBIMH
JaTyrukamu: JlaTumk
apTepUaAILHOTO
nasnenus (0...250 MM
pT. CT.)

JlaTuuk mmyibsca ¢
JIMaIria30HOM U3MEPEHHUSI
He yxe ueM ot 30 1o
200 ya/muH

JaTuuk TemrepaTypbl
TeNa ¢ AMArna3oHoOM
MU3MEPEHHUS HE YXKE UeM
ot +25 o +40 C
JlaTurk 4acToThI
JIBIXaHUSI C TUAMIa30HOM
U3MEPEHUS HE YKE UeM
ot 0 1o 100 ruKI0B/MUH
JlaT4rK yCKOpEeHHUs C
nokazarensmMu +/- 2 g;
+/-49;+/-8¢
OTtnenbHbIE YCTPOICTBA:
Hatuuk OKI ¢
JINaTra30HOM U3MEPEHHUSI
He yxe ueM ot -300 o
+300 mB)

Haruuk pH ¢
JINaIra30HOM U3MEPEHHUS
He yxe yem ot 0 1o 14
pH

1 mrr.



5.

[Hudposas
nabopaTopus 1o

9KOJIOTUHU

Jaruuk cunomep ¢
JINaIra30HOM U3MEPEHHUS
He yxe ueM ot -40 10 40
H

JlaTuYnK OCBEIIIEHHOCTH
C AMana3oHOM
MU3MEPEHHUS HE YKE YeM
ot 0 no 180000 ax
Akceccyapbl:

Kabens USB
COCIMHUTEIIBHBIN
3apsHOE YCTPOUCTBO C
kabenem miniUSB

USB Apnantep Bluetooth
4.1 Low Energy
Koucrpykrop s
MIPOBEICHUS
JKCIIEPUMEHTOB
Kparkoe pykoBoacTBO
10 3KCIUTyaTaluu
uudposoit tadboparopuu
[IporpammHuoe
obecrieueHue
Mertonnueckue
PEKOMEHIAIMU He
meHee 20 paboT
Hamnune
PYCCKOSI3BIYHOTO CailTa
MOAJICPKKH

Hamuune
BUJICOPOJIUKOB.

OoOecrieynBaeT 1 .

poBe/IeHUE y4eOHOTro
HKOJIOTHIECKOTO
MOHHTOPHHTA
HHCTPYMCHTATbHBIMH
MeTtonamu. Habop
MPUMEHSICTCS TIPH
W3YYEHUU YKOJIOTHH,
OmoJIoTHy,

XUMHH, Teorpaduu u
MIPUPOJIOBEICHHUS, a
TaKKe

JUTSI HHTUBU Ty TbHBIX
UCCJICTIOBAHUS U
MIPOEKTHOMN
JESITEIIbHOCTH
IIKOJIbHUKOB.
Kommnekramus:
becnipoBoaHoit

1 mrr.



MYJIbTHIATYUK 110
AKOJIOTUYECKOMY
MOHMUTOPHHTIY C 8-10
BCTPOCHHBIMU
JIaTYNKaAMU:

JlaTuyuKk HUTpPAT-HOHOB
JlaT4uk XJI0pUA-UOHOB
Hatuuk pH ¢
JIMara30HOM U3MEPEHUS
He yxe yem oT 0 1o 14
pH

JlaTuuK BIaXHOCTH C
JINaIra30HOM U3MEPEHUS
0...100%

JlaTuuk OCBEIIEHHOCTH
C IMara3oHoM
HU3MEPEHHUS HE YKE YeM
ot 0 no 180000 ax
JlaTuuk TemiiepaTypsl C
JIMana3oHOM U3MEPEHUS
He yxe yeM ot -20 110
+140 C

Jaruuk
AJIEKTPONPOBOJUMOCTH
C AMana3oHaMu
MU3MEPEHHUS HE YXKE UeM
ot 0 7o 200 MmxCwm; ot 0
1o 2000 MmxCwm; ot 0 110
20000 MxCwm

JaT4yuk TemrepaTypbl
OKpYKarolleH Cpesibl ¢
JIMaria30HOM U3MEPEHUSI
He yxke yeM ot -20 10
+50 C

OTtnenbHbIC TaTUYNUKU:
Jlatuuk 3ByKa ¢
byHnkmein
WHTETPUPOBAHUS C
JIMara30HOM U3MEPEHUS
YacTOT HE MEHEE UYeM OT
50 I'g go 8 kI
JlaTauk BIaKHOCTH
MOYBHI C AUANIa30HOM
HU3MEPEHHS HE YKE YeM
ot 0 10 50%

JaTtuuk kuciopoaa ¢
JIMara30HOM U3MEPEHUS
ot 0 1o 100%

JlaTuuk onTHYeCcKOn
IJIOTHOCTHU 525 HM
JlaTuuk onTHYeCcKOn
m1oTHOCTH 470 HM



6.

Muxkpockor 1udpoBoit

Jatuuk TypOuIumMeTp ¢
JUANa30HOM U3MEPEHHUS
He yxe ueM ot 0 1o 200
NTU

JlaTuuk okucH yriepoja
C IMara3oHOM
U3MEPEHHS HE Y)KE YeM
ot 0 1o 1000 ppm
Akceccyapbl:

Ka6ens USB
COEIMHUTEIIBHBIH (2
IIT.)

3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth
4.1 Low Energy
CrepikeHb 11t
3aKpEIJICHHs TaTYUKOB
B IITATHUBE

KpaTkoe pykoBOJCTBO
0 IKCIUTyaTaIluu
nndpoBoii 1aboparopuun
IIporpammuoe
obecrnieueHue
Meroanueckue
pPEKOMEHIalluU He
meHee 20 pabot
YnakoBka

Hamnune
PYCCKOSI3BIYHOTO CcailTa
MOJIEPKKH, HATUYUE
BUJICOPOJTUKOB.

Tun Mukpockona: 1 mr.

OMOJIOTUYECKHI
Hacanka mukpockona:
MOHOKYJISIpHAS
Hasznauenwue:
n1abopaTopHbIT

Meroa uccnenoBaHus:
CBETJIOE MOJIe
Marepuan OnTUKH:
ONTHYECKOE CTEKIIO
YBenuuenue
MHUKPOCKOIIa, KpaT: 64 -
1280

Oxysipsl: WF16x
OObekTuBsL: 4x, 10X,
40xs
(moanpy>KMHEHHBII)
PeBonbBepHast rojoBka:

1 mT.



7.

Ha6op OI'D no xumuu

Ha 3 00BEKTHBA

Tun noncBeTKH:
3epKaJio UM CBETOIUO]]
Pacnonoxenue
MOJICBETKU: BEPXHSS U
HYDKHSS

Marepuai kopiyca:
MeTal

[IpenMeTHBIN CTOJIHK,
MM 90

HUcrtounuk nuranus: 220
B/50 I'ng

Yucno meranukceneit: 1

B Habop BXOAST BeChl 1 .

nabopaToOpHBIE
anextponnsie 200 T,
CHHMPTOBKa JabopaTopHa
51, BODOHKA KOHHYECKas,
[aJIOYKa CTEKJIIHHAs,
npobupka [1X-14 (10
IITYK), CTAKaH BBICOKUI
¢ HocukoM BH-50 ¢
METKOH (2 ITYyKH),
IVTAHIP
U3MEepUTENbHBIN 2-50-2
(CTEKJISIHHBIMH, ¢
NPUTEPTON KPBIIIKOH),
LITaTUB JUIsl MPOOUPOK
Ha 10 rHe3, 3aKUM
IPOOMPOYHBIH,
HInaTenb-oxeuka (3
HITYKH), HA0Op
(1aKOHOB 11 XpaHEHUs
pPacTBOPOB U PEAKTUBOB
(o6bem Puakona 100 mn
- 5 KOMIIIEKTOB 110 6
HITYK, 00beM (prrakoHa
30 M - 10 koMIUIEKTOB
10 6 ITYK), HWIUHAP
WU3MEPUTEINIBHBIN C
HocukoM 1-500 (2
HITYKH), CTaKaH
BbIcOokui 500 M (3
HITYKH), Habop epuieit
JUISL MBITBSI TIOCY/TBI
(epur 1T MBITHS
MPOOUPOK - 3 MITYKH,
€pIII JUTsl MBIThSI KOJIO - 3
IITYKH), Xanat OembIit
x/6 (2 mTYyKH), IepYaTKu

1 mrr.



8.

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUH

PE3NHOBBIC XUMHUYECKUE
croiikue (2 mTyKn),
OYKH 3aIlUTHBIC,
(GUIBTPBI OyMa)KHBIC
(100 wTyk), roproyee
Jutst cnuptoBok (0,33 ).
B coctas Habop BXOIAT
PEaKTUBBI: aTIOMUHUH,
KeIne30, CosTHas
KHCII0Ta, METHJIOPAHK,
denondranens,
aMMUaK, IepOKCUT
BOJIOPOJIa, HUTPAT
cepeOpa u Apyrue; B
oOuieit cnoxxHoctu - 44
pa3IMYHbIX BEUIECTB,
UCIIOJIb3YEMBIX JIJISI
COCTaBIICHUS
KOMIUICKTOB PEaKTUBOB
IIPU MIPOBEJICHUU
9K3aMECHAIIMOHHBIX
HKCIIEPUMEHTOB 11O
KYypCy IIKOJIbHOU
XUMHH.

B cocTaB BX0AAT: 1 .

Cencop Tun 1 He meHee
1 mT., obecrieunBaet
BO3MOKHOCTh
pEerucTpaluy CUrHaiza
ANEKTPUYECKON
AKTUBHOCTH MBIIIIII
(27IEKTPOMHUOTPAMMBHI,
OMI).

Perucrpanus nomxHa
OCYLIECTBIISIETCS
HEWHBAa3WBHO, CyXUMU
ANEKTPOJIaMHU.
Bo3MoxHOCTBIO
KpEIJICHUS K pyKe
YeJI0BEKa, YTO JOJIKHO
JIaBaTh BO3MOKHOCTh
PETHCTPUPOBATH
ANEKTPUUECKYIO
AKTUBHOCTH MBIIIIIIBI B
obnactu, HaJ KOTOPOit
pacrosaraeTcs
kperenue. [Ipu
HANPSDKEHUU MBIIITBI
JIOJDKHA OBITH
obecrnievyeHa

1 mT.



BO3MOYXHOCTh
HaOJIFOICHUS TTYYHOCTH
curHana (T.e.
npucyrcreue OMI'), mpu
pacciabaeHuy MBIIIIIBI -
€e OTCYTCTBHE.

Cencop Tun 2 He MmeHee
1 1mT., 00ecreunBaeT
BO3MOYXHOCTh
perucTpaiuy CUrHaia
doTomeTu3MOrpaMmbl
(®III") onTrueckum
MyTeM, 3a CUET
U3MCHCHHS
OTPaKCHHOTO OT
KPOBEHOCHBIX COCYJIOB
CBETa, 00bEM KOTOPBIX
U3MEHSETCS TI0]]
BO3JECHCTBUEM
MyJICOBOM BOJIHBI.
CeHcop TOKEH OBITh
obecrieyeH
BO3MOYXHOCTBIO
KPEIUICHHS K
MOIYIICYKE TaTbIIA
YeloBeKa.

Cencop Tun 3 He MeHee
1 mT., oOecreunBaeT
BO3MOYXHOCTb!
perHuCTpaIyy CUTHAJIA
AIIEKTPOKAPIUOTPAMMBI
(OKT') He MHBa3UBHBIM
CII0CO00M;
peructpauuu I, IT u I
OTBEJCHUIA;

IO IKJTFOUCHUS
AIIEKTPOJIOB K CEHCOPY C
TTOMOIIHIO
COETMHUTENBHBIX
MIPOBOJIOB,
000pyIOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He MeHee
1 mT. obecrieunBaet
BO3MO>XHOCTb:
pEeTHUCTpaIMK CUTHAJIA
KOXHO-TaJTbBAHUYECKOM
peakuuu (KI'P),
perucTpanus KOToporo
OCYILIECTBIISICTCS HA
MOCTOSTHHOM TOKE;
MOJIKITFOYCHUS K TEITy



YeJIOBEKa C MOMOIIBIO
CYXUX 3JIEKTPOJOB,
MOAKIIOYEHUE KOTOPBIX
K CEHCOpY
OCYIIECTBIISIETCS C
nomouibio TouchProof
pa3beEMOB.

Cencop Tun 5 He MeHee
1 mt., obecrieunBaeT
BO3MO>XHOCTb!
pEerucTpaluu CUurHaiza
AIEKTPUYECKON
AKTUBHOCTH MO3Ta
(99r') ¢ noMoIbIO
CYyXUX HEHHBA3UBHBIX
AIIEKTPOJIOB;
perucTpanuu
BIEKTPUUECKOU
AKTUBHOCTHU

pa3HbIX J0Jei Mo3ra;
MTOAKITIOYEHUS
AIIEKTPOJIOB K CEHCOPY C
MTOMOIIIBIO
COEIMHUTENBHBIX
MIPOBO/JIOB,
000pyI0BaHHBIX
TouchProof pazbemamu;
3aKpETUICHUS
AIEKTPOJIOB Ha
MMOBEPXHOCTH TOJIOBBI.
Cencop Tun 6 He MeHee
1 mT., oOecreunBaeT
BO3MOKHOCT:
pEruCTpalluy CUTHaIA
Kose0aHus TPyIHOM
kietku (CeHcop
JIBIXAHUS); ONPEIEICHUS
YaCTOTHI JBIXaHUS.
YcrpoiictBo 11 coopa
JIAHHBIX OT CEHCOPOB U
nepegavyy Ha
MEePCOHAIbHBIN
KOMIIBIOTED
obOecrieunBaeT
BO3MOXXHOCTh cOopa
JAHHBIX OT
MOJIKIIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTy4YEHHBIX JAHHBIX Ha
K.

IToaxnroueHue HeHTpab
Horo moayns k [1K ¢



nomortpio USB-kabens.
[lenTpasibHBIN MOAYIIH
uMeeT He MeHee | miT.:
rajibBaHUYeCKYIO
m3osistuio ot [1K.
[leHTpasibHBIN MOAYIIH
obecrieunBaeT
BO3MO>XHOCTh
OJIHOBPEMEHHOTO
MOJIKJIFOUEHUS BIUIOTh
10 4 cencopos. Kaxiprit
U3 BXOJIOB
[{eHTpanbHOrO MOYJIA
UMeeT ralbBaHNYeCKYIO
W30JISLIUIO0
(obecrnieueHue
MEKKaHAJIbHOU
rajJbBaHUYECKON
W30JISLIHN ).
[TonkiroueHue CeHCOPOB
k LlenTpansHOMY
MOJTYJIIO
OCYIIECTBIISIETCS C
MTOMOIIBIO
CIIEUATTU3UPOBAHHBIX
pazsemoB tuna LEMO,
o0ecreunBaroIImnx
MPaBUILHOCTh
MOAKJIIOYEHUS pazbeMa
Y CHIDKAIOIIIUX PUCK
CIIy4allHOTO KaCaHUsI
pa3beMoB
TOKOITPOBOIAIINX
JacTew, a

Takke 00eCTIeurnBaOIIN
X 3aIUTy OT
HECAaHKI[MOHUPOBAHHOTO
MTOAKITIOUEHUS K
MIPOU3BOJIBHBIM
YCTPOMCTBAM.

Monyns "Knonka" ne
MeHee 1 mmiT.,
obecrnieunBaeT
BO3MOKHOCTB: Pa3METKH
PETUCTPUPYEMBIX
CHUTHAJIOB U OTMEYaTh HE
MeHee 3-X pa3IMuHBIX
KaTEeropyuM COCTOSTHUM.
Y cTpoicTBO, BXOASIIEE
B COCTaB J1abopaTopuu,
JIOJKHO 00eCcTieYnBaTh
BO3MOYXHOCTh



perucTparuu
apTepHalIbHOTO
JIaBJICHHUS.
[Iporpammuoe
obecrieuenue (gaiee -
I10). TomxnO
oOecrnieunBaTh
BU3YaIH3aIUIO U
00paboTKy
PETUCTPUPYEMBIX
CUTHAJIOB.

I'maBHOE OKHO
IPOTPaMMBI TOJDKHO
COCTOSITh U3

BKJIQJIOK, KaXKJ1as U3
KOTOPBIX COJEPKUT
Habop rpaduKoB,
HEOOXOUMBIX JIJIs
OTOOpaKEHUS
TpeOyemoit
MH(pOpMaLIUH.

JloJbKHA UMEThCS
BKJIaJIKa JJIs1
OJIHOBPEMEHHOTO
IIPOCMOTpA CUTHAJA CO
BCEX CEHCOPOB,
OJIHOBPEMEHHO
MOJIKITFOYEHHBIX K
IlenTpansHOMY
MOJYJIIO.

310 obecneynBaer
BO3MO>KHOCTh
MHOT'OKaHAJIbHOTO
(monurpadguueckoro)
pexxuma paboTbl
YCTPOMCTBA.

Taxoke JOJKHBI UMEThCS
BKJIQJIKU JJIs1
BU3YaJIU3allUN CUTHAJIOB
oT ceHcopoB OMI',
@IIT", OKT, KI'P, 23T,
ceHcopa JIbIXaHus,
KHOTIKH; a TaKXe
MIPOU3BOIHBIX
rpauKoB, Ha KOTOPBIX
BU3YaIU3UPYIOTCS
creunpuyHbIe I TOTO
WJIA THOTO

CUTHAJIa BEJINYUHBI.
I1O nomxHO maBaTh
BO3MO>XHOCTh
BU3YalIH3aIuu U



00paboTku
PETUCTPUPYEMBIX
CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanuzarus
CUTHAJIa, CIIEKTP
CUTHAJIA, aMILTUTYIHBIN
TpPUTTEP

- OIII": Bu3yanuzanus
CUTHaJIa, CIIEKTpa
CUTHAJIa, TAXOTPAMMBI,
rpaduk myibca

- OKT': Bu3yanu3zanus
CUTHAJIA, TAXOTPAMMBEI,
rpaduk mynbca

- KI'P: Busyanusanus
CUTHala

- O0I': Bu3yanuzarus
CUTHaJA, CIIEKTP
CUTHAaJIa, aMIUTUTYy1a
anb(ha-puTma,
aMIUIMTYy/a OeTa-puTma.
- CeHCOp IbIXaHUS:
BU3yaJIM3allusl CUTHAJIA,
- Knonka: Busyanu3zanus
CUTHAJIa Pa3METKH

[1O nomxHO UMETH
BO3MOKHOCTh
KaCTOMU3AIUH 1
Hactpoiiku I1O

U1t 3 PEKTUBHOTO
OTOOpaKeHUS
rpauKoOB: HACTpOHKa
1[BETa, BBIOOP
apaMeTpoB ISl
aHaynmza, BEIOOD
0TOOpakaeMbIX
rpauKoB,
MacIITabupoBaHuE
rpa¢ukos. [10 nomxHO
UMETH BO3MOXKHOCTb
3aMucu u
BOCITPOM3BEICHUS
PETUCTPHUPYEMBIX
CUTHAJIOB.
Bo3moxxHOCTB
HAaCTPOMKHU apaMeTpOB
buIbTpaIUK CUTHAJIA C
MOMOIIBIO (PUITBTPa
HUKHHX 9acTOT,
(buIBTpa BRICOKHX
4acTOT, [10JIOCOBOTO
bunpTpa, peKEKTOPHOTO



bmibTpa.

C nmenpro ynodcTBa
aHaJM3a CUrHaa,
JOJDKHA UMEThCS
BO3MOKHOCTb 3aIHCH
PETUCTPUPYEMBIX
CUTHAJIOB B (haiiJ,

C MOCTEAYIOLIEH
BO3MOYKHOCTBIO MX
HOCJIETYIOLIET0
BOCIIPOU3BEICHUS B
nanHoM 1O (umutupys
PETUCTpAIMIO CUTHAJA B
peKUME peabHOro
BPEMEHH).

B cocrage:
METOAMYECKHE
MaTepHabl A yUUTEIs
¥ 00yJaroIuXcs,
OIKCaHUE MOJIKIYECHUS
CEHCOpPOB J1ab0OpaTopuH,
MHCTPYKLIUU TIO
ucroJjpzoBanuio 110,
OINHCaHUe
1a00paTOPHBIX U
MNPaKTUYECKHUX padoT,
KOTOPOE B TOM YHCJIe
COJICPKHT
Npe3eHTallMOHHbIE
MaTepHaIbl.
VYnakoBka/kopoOka
nabopaTopuu T0JKHA
o0ecrieunBarth yj100HOE
XpaHEHHE U CO/IePIKATh
MOJICKA3KH IS
PAacIioIoKEeHUs
CEHCOPOB U YCTPONCTB
naboparopuu Jis
yI0OHOTO
UCTIOTb30BaHUS
IpernoiaBaTesIMI U
00yJaromUMHUCS.

TexHomorudeckas HaITpaBJICHHOCTb

9. OO0pazoBarenbHBINA KOH
CTPYKTOD IS
NPaKTUKHA OJIOYHOTO
POTPaMMHUPOBAHUS C
KOMIUIEKTOM JaTYUKOB

PoOororexunueckuil 1 mrr.

Habop MpeaHa3HauYeH
JUTSL U3Y4EHHSI OCHOB
POOOTOTEXHHUKH,
JleTajneu, y3iu0B U
MEXaHHU3MOB,

1 .



HEOOXOIUMBIX JUIS
CO3/aHUSA
POOOTOTEXHUUECKUX
YCTPOMCTB.

HabGop nmpexacrasisier
€000 KOMITJIEKT
CTPYKTYPHBIX
AIIEMEHTOB,
COCTMHUTEIIBHBIX
AIIEMEHTOB U
AIIEKTPOTEXHUIECKUX
KOMITOHEHTOB.

Ha6op no3Bomsier
cobuparp (n
IPOrPaMMHUPOBATH
cobupaeMble MOJIEeIN),
13 DJICMECHTOB
BXOJISIINX B €r0 COCTaB,
MOJICTT MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB

C aBTOMAaTU3HPOBAaHHBIM
yIpaBlicHUEM, B

TOM YHUCJIE€ HA KOJIECHOM
XOJly, a TaK e
KOHCTPYKLUH,
OCHOBaHHBIX Ha
WCIIOJIb30BaHUU TIepeaayd
(B TOM uncne
YEPBSIYHBIX U
3y04aThIX), a TaK e
pBIYAroB.
CBETOJIMOIHBIN
MaTPUYHBINA JUCIUIEH C
0esoit MoACBETKOM Ha
KOHTpOJUIEepe
KonuuectBo moptoB
BBOJa/BBIBO/IA HA
KOHTpOJIIEpPE HE MEHee
6

KonmnuecTBo KHOTIOK HE
MeHee 4

O011ee KOIUYECTBO
DIIEMEHTOB: HE MEHEE
520 mIT., B TOM 4HCIE:
1) mporpaMMupyemblii
OJI0K ympaBieHus,
KOTOPBIA MOXKET
paboTaTh aBTOHOMHO U B
MIOTOKOBOM PEXHUME;

2) cepBOMOTOPBI

3) naT4YMK CUITBI



-

OO6pazoBarenbHbBIN
Habop MO MEXaHHKE,
MEXaTPOHHUKE U
pOOOTOTEXHHKE

4) naTyuK paccTOSIHUS
5) naT4MK 1BETA

6) aKkKyMyJIiTOpHas
Oatapes

7) IlimacTukoBbIe
CTPYKTYPHBIE 3JIEMEHTHI,
BKJIFOYAs
nephoprpoOBaHHbBIC
DJIEMCHTHIL: OalIKH,
KYOMKH, OCH U BaJIbl,
COCTMHUTCIIBHBIC
AJIEMEHTBI K OCSIM,
[IECTEePHH,
npeaHa3HaYEHHBIC NS
CO3/IaHHSI YEPBIYHBIX U
3yOuaThIX mepezad,
COCTMHUTCIIbHBIC U
KPETIC)KHBIE DJICMCHTHI;
7) [IporpammHuoe
obecneyeHue,
UCIIOIB3YyEMOE JIJIst
IpOrpaMMHUPOBaHUS
coOMpaeMbIx
POOOTOTEXHHYECKUX
MOJEJIEH U YCTPOMCTB,
JOCTYITHO JAJIst
CKAuMBaHUS U3 CETH
WNHuTteprer

Komrutekr mis 1 mr.

W3YYCHUS OCHOB
AIIEKTPOHUKH U
POOOTOTEXHUKHU

Ha6op nomxeH ObITH
npeTHa3HAYCH IS
MPOBEJICHUS y4eOHBIX
3aHATHI MO
AIIEKTPOHUKE U
CXEMOTEXHHUKE C TEJTBI0
u3yueHus Hauboee
pacrnpoCTpaHeHHOMN
3JIEMEHTHOM 0as3kl,
MIPUMEHSAEMOH IS
WHKXEHEPHO-
TEXHHYECKOTO
TBOPUYECTBA yUAIIUXCS U
pa3pabOTKH yuyeOHBIX
Mojiesieil poOOTOB.
Ha6op momken
MO3BOJIATH YUAIMMCS Ha
MPaKTUKE OCBOHTH

1 mT.



OCHOBHBIE€ TEXHOJIOTHHU
MPOEKTUPOBAHUS
POOOTOTEXHUUECKUX
KOMILIEKCOB Ha
npuMepe y4eOHbIX
Mozelel poOoToB, a
TaK)Ke U3Y4UTh
OCHOBHbIE TEXHHUUECKHE
penieHus: B 00JacTu
KHOEpHETUYECKHUX U
BCTPAUBAEMBIX CUCTEM.
B cocraB komriekTa
JIOJIKEH BXOJUTH HAOOP
KOHCTPYKTHUBHBIX
AJIEMEHTOB /17151 COOPKU
MakeTa
MaHUITYJISIITUOHHOTO
po0oTa, KOMIUIEKT
METaJUTMYECKUX
KOHCTPYKTHUBHBIX
AJIEMEHTOB /17151 COOPKU
MakeTa MOOMJIBHOTO
poboTta u T.1.

B cocraB komriekTa
BXOJIUT HAOOp
AIEKTPOHHBIX
KOMITOHEHTOB JIsI
W3y4YEeHUs OCHOB
AIIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKKE
KOMIUIEKT MPUBOIOB U
JATYMKOB Pa3TUIHOTO
THUTIA A7 pa3paboTKu
POOOTOTEXHUUECKUX
KOMILJIEKCOB.

B cocraB kommiekta
JTOJKHO BXOJIUTD:
MOTOPBI C SHKOJIEPOM -
HE MEHee 2 1T,
CEpPBOMPHUBO]T OOJIBIIION -
HE MeHee 4 1T,
CEpBOIPUBO/I MaJIbIN -
HE MEHee 2 1T,
WH(]paKpacHBIA JATIYHK -
HE MEHEe 3 T,
YIBTPa3BYKOBOW JATUYUK
- HE MEHee 3 IIT, JaTYHK
TEMITepaTypHI - HE
MeHee 1 mT, maTauk
OCBEILIEHHOCTH - HE
menee | mr, Habop
AIIEKTPOHHBIX



KOMIIOHEHTOB
(pe3ucTopsl,
KOHJICHCATOPHI,
CBETOJINO/IbI
pa3IMYHOTO HOMUHAIA),
KOMIUIEKT MPOBOJIOB JJIst
OecriaeqHoro
MPOTOTUITUPOBAHMS,
rata 0ecraeyHoro
MPOTOTUITUPOBAHMS,
AKKYMYJIATOP U
3apsAHOE YCTPOUCTBO.
B cocraB kommuiekra
JOJI’KEH BXOJUTD
IIPOrpaMMUPYyEMBIN
KOHTpOJLIED,
IIPOrpaMMHUPYEMBII B
cpene Arduino IDE unu
aHAJIOTMYHBIX CBOOOIHO
pacmnpoCcTpaHsieMbIX
cpenax pa3paboTKu.
[TporpamMmmupyemsilii
KOHTPOJLIEP

JOJIKEeH 00J1aaTh
MOpTaMU JIIst
MOJIKITFOUEHUS
1U(POBBIX U
AHAJIOTOBBIX YCTPOWCTB,
unrepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nim
WiFi.

B coctaB komriekTa
JIOJI’KCH BXOJ/IUTh
MOJIyJIb TEXHHYECKOTO
3peHus,
MPEICTaBIISIFOIIHIA
c000¥ BRIYUCIIUTEIIBHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOTIPOIIECCOPOM
(xon-BO sAzIEp - HE MEHee
4 T, yacToTa sAapa He
menee 1.2 I'Tn, o0beM
O3Y - ne menee 512
M6, 00beM BCTpoeHHOH
MaMATH - HE MEHee 8
I'0), uHTErpUpOBaHHOI
Kamepou
(MakcuMambpHOE
pasperieHue
BUJICOTIOTOKA,



YertsIpexoceBon
y4eOHbII poOoT-
MaHMITYJISATOP C
MOAYJIbHBIMU

nepeaBaeMoro 1o
unrepdericy USB - He
MeHee 2592 x 1944 en.)
Y ONTUYECKOMN
CHCTEMOM.

Moynb TEXHUYECKOTO
3peHUst JTOJDKEH
o0JazaThb
COBMECTHMOCTBIO

C pa3IUnYHBIMU
IPOrPaMMHUPYEMBIMH
KOHTPOJUIEPAMHU C
MOMOIIBI0 UHTEP(DEHcOB
- TTL, UART, I2C, SPI,
Ethernet. Moxyib
TEXHUUYECKOTO 3PCHHUS
JIOJI’KCH UMETh
BCTPOEHHOE
IPOrPaMMHOE
obecreyeHre Ha OCHOBE
OINEpPallMOHHOW CHCTEMBI
Linux, mo3Bossitoniee
OCYIIECTBIISATh
HACTPOIKY CUCTEMBI
MAaIIMHHOTO O0OyUYeHus
napaMeTpoB HEHPOHHBIX
ceTeit st oOOHapyKeHus
00BEKTOB, OIPEIEICHUS
UX MMapaMeTpoB U
JlaTbHeNIIen
UACHTU(DUKAIIH.
Komnnekr nomxen
obecrieunBaTh
BO3MOXKHOCTH H3y4CHUS
OCHOB pa3paboTKu
MIPOTPaMMHBIX U
anmapaTHbIX
KOMIUIEKCOB HHYKEHEPH
BIX CUCTEM, PEIICHUI B
coepe "HUnTepHer
BeIIe", a TaKKe
perieHuit B 061actu
POOOTOTEXHUKH, HCKYCC
TBEHHOTO MHTEJUICKTA U
MAIIMHHOTO O0y4YeHUSI.

YuebHsIit poboT- 1 .

MaHUIYJIATOP
MpeIHA3HAYCH JIIS
OCBOEHUS
00yJaroMHUCS OCHOB
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CMCHHBIMH HaCaJKaMu

POOOTOTEXHUKH, JUIS
MOJATOTOBKH
o0yyJaroumxcs K
BHEJIPEHUIO U
HOCIEAYIOLIEMY
HCIIOJIb30BaHUIO
poOOTOB B
MIPOMBIIIJICHHOM
IIPOU3BO/JICTBE.
KonunuectBo oceit
po0oTa MaHUITyJISATOpA -
YeThIpe.

Ilepemenienue
WHCTPYMEHTA B
IIPOCTPAHCTBE 110 TPEM
OCSIM JTOJIKHO
YIPABJISITHCS IIAarOBBIMU
JIBUTATEIISIMU.
Hanpspkenue nuranus
[IaroBBIX JBUraTeNIeH HE
oonee 12 B.
CepBoaBurarenp
YETBEPTOU OCH JOJKEH
o0OecrieunBaTh MOBOPOT
MHCTPYMEHTA.

Yron nosopora
MaHUMNYJISATOpa HA
OCHOBaHUU BOKPYT
BEPTUKAJIBHON OCH HE
Menee 180 rpamaycos.
[ns onpenenenus
MOJIOXKEHHUS
MaHUMYyJSTOpa MpU
IIOBOPOTE BOKPYT
BEPTUKAJIBHON OCH
JIOJI’KEH HUCII0JIb30BaThCA
SHKOJEP.

Yron noBopoTa 3aHEro
rieya MaHHUITYJSITOpa He
Menee 90 rpaaycos.
Yroi noBopora
NepeHero miedya
MaHUITYJISITOpA HE MEHEe
100 rpagycos.

[ns onpenenenus
MOJIOXKEHHUS 3a]THEr0 U
MIEPETHETO TUIEY
MaHUMNYJISATOPA T0JKEH
UCII0JIb30BATHCS
TUPOCKOTI.

Yroi moBopoTa 1o
YETBEPTOU OCH HE MEHEE



180 rpagycos.

JlomkHa ObITh
BO3MOXHOCTb
OCHAIIIEHUS] CMEHHBIMU
HacaJKaMu (Harpumep,
JiepKaTenb KapaHjalia
wi ¢raomacrepa,
IIPUCOCKA C
CEpBOJIBUTATEIIEM,
MEXaHUYECKOe
3aXBaTHOE YCTPOMCTBO C
CEpBOJIBUTATENIEM,
YCTPOMCTBO ISt
Ja3epHON IpaBUPOBKU
WJIN YCTPOUCTBO IS
3D-neuarn).

JlomkHa OBITh
BO3MOXHOCTb
MOJIKITFOYCHUS
JIOTIOJTHUTEIIbHBIX
YCTPOMCTB (Hanmpumep,
TpaHCHOpTepa, peibca
JUTSL TIEPEMETLCHHST
poOora, mysbTa
yIIpaBJICHUS THTIA
JOKOMCTHK, KaMephl
MAaIIMHHOTO 3pEeHus,
ONITUYECKOTO JIaTUNKa,
MOJTyJ1s1 0€CIIPOBOHOTO
JI0CTyTIA.
PoOoTt-manumynstop
JIOJIKEH 00ecTeuynBaTh
nepeMeleHne Haca k1
B IIPOCTPAHCTBE,
AKTUBAIMIO HACAIKH,
BO3MOXHOCTb
MOJIyYEeHHUs] CUTHAJIOB OT
KaMephl U JTaTYHKOB,
BO3MOXHOCTb
yIpaBiIeHUS
JIOTIOJTHUTEITbHBIMHU
YCTPOMCTBaMHU.
Marepuan kopmyca -
aroMuHMN. [Inamerp
paboueii 30151 (63
ydeTa HaBECHOTO
MHCTPYMEHTA U
YETBEPTOM OCH) HE
MeHee 320 mM.
Nutepdeiic
nonkioueHus - USB.
JlomkeH uMeThb



1

OO0pa3oBarenbHbBIH
Ha0Op IS U3yUCHUS

BO3MOKHOCTh
ABTOHOMHO# paboTHI U
BHEIIIHETO YIIPaBJICHUSI.
VYnpasistomui
KOHTpPOJLIEP IOJKEH
OBITH COBMECTUM CO
cpenoii Arduino.
VYnpasistomuii
KOHTPOJLJIEP COBMECTUM
co

Cpenoi mporpaMMHupoBa
Hus Scratch, u s3p1KOM
nporpammupoBanus C.
Jomxen obecrieynBaTh
MOBOPOT 10 TMEPBBIM
TPEM OCSIM B 3aJJaHHBII
YTOJI ¥ Ha 3aJJaHHbIN
yToJ1, IOBOPOT I10
YETBEPTOM OCH Ha
3a/laHHbIN YT oI,
JIBIDKCHUE B
koopauHatel X, Y, Z,
nepeMenIeHre Ha
3a/IaHHOE PACCTOSIHUE
1o koopauHaram X, Y,
Z, nepenayy JaHHbBIX O
TEKYILEM MOJIOKEHUU
YTJIOB, IIEpeavy
JTAHHBIX O TEKYIINX
KOOpJAMHATaX
MHCTPYMEHTA.

JloipkeH noaiepKuBaTh
nepeMenIeHue B
JIEKapTOBBIX
KOOpJAMHATAX U yriax
MMOBOPOTA OCEH, C
3aJIaHHOU CKOPOCTBIO U
YCKOPEHHEM.

Tunsl nepeMernieHul B
JIEKapTOBBIX
KOOP/IMHATAX:
JIBIDKCHUE

10 TPAEKTOPUH,
JIBUKEHUE 10 MPSIMOM
MEXIY JBYMsI TOUKaMH,
TepenpHITUBAHNE U3
TOYKH U TOUKY (IIepEeHOC
00BeKTa).

OO6pa3zoBaTenbHbIHA 1 .

KOMIIJICKT OOJIXKCH OBITE
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MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUYCCKUX
CUCTEM U
MaHUIYJISIIUOHHBIX
poboToB

npeIHa3HaYeH IS
H3y4YeHUs
POOOTOTEXHUUECKUX
TEXHOJIOTHI, OCHOB
UH(POPMALIMOHHBIX
TEXHOJIOTHH 1
TEXHOJIOTUI
MIPOMBIIUICHHON
aBTOMAaTHU3aIlMHU, a TAKXKe
TEXHOJIOTHI
MPOTOTUITUPOBAHUS U
aJIIUTHBHOTO
MIPOU3BOJICTBA

B cocraB kommiekTa
JIOJKHO BXOJ/IUTH:

1) MaTennexTyanbHbli
CEpPBOMOJIYJIb C
WHTETPUPOBAHHOMN
CHUCTEMOH YIIPABIICHHUS,
O3BOJISIOIIEN
00BEIMHATh CEPBOMOY
JIM IpYT C IPYTOM

0 TIOCIIEIOBATEIIBHOMY
uHTepdeiicy - He MeHee
6 1mT;

2) PoboToTexHnueckuii
KOHTpPOJLIEP
MOJYJILHOTO THTIA,
MIPEICTaBIISFOIIHIA
c000M OQHOIIATHBIMN
MHUKPOKOMITBIOTEP C
ONepalvoOHHON
cucremoit Linux,
00beTMHEHHBIN C
nepupepuiHbIM
KOHTPOJIJIEPOM C
TTOMOIIBIO TIJIAThI
pacIIMpeHHs.
PoGoroTexHnueckuit
KOHTPOJIJIEP TOTKEH
YIOBIIETBOPSITH
TEXHUYCCKHUM
XapaKTepUCTHKAM: KOJI-
BO SIJIEP BCTPOESHHOTO
MUKpPOKOMITBIOTEPA - HE
MeHee 4, TaKToBas
4yacToTa siJpa - He MEeHee
1,2 I'Tu, o6sem O3Y -
He MeHee 512 MO,
Hajgu4re nHTepdeiicos -
SPI, 12C, 12S, TTL,
UART,



PWM, udpossie

Y aHAJIOTOBBIC IMTOPTHI
JUUIS TOAKITFOYCHMS
BHEIIIHUX YCTPOMCTB, a
takxe WiFi uinn
Bluetooth s
KOMMYHUKAIUHU CO
BHEIITHUMH
YCTPONCTBAMH.
PoboToTexHnueckuii
KOHTPOJLIEP JOKEH
obecneyuBaTh
BO3MOXKHOCTB
MIPOrpaMMHUPOBAHUS C
MTOMOIIIBIO CPEJICTB
a3b1k0B C/C++, Python
U CBOOOJHO
pacrmpocTpaHseMoin
cpenst Arduino IDE, a
TaK)Ke yIpaBJICHUS
MOJICIISIMHU
POOOTOTEXHHYECKUX
CHCTEM C IIOMOIIBIO
cpennt ROS.

3) BoruucnurenbHbli
MOAYJIb CO BCTPOEHHBIM
MHUKPOKOHTPOJIJIEPOM -
HEe MeHee 1 1T,
BreraucnutenbHbIH
MOMYJIb JOJIKEH
00ma1aTh BCTPOCHHBIMH
1M(POBBIMU IOPTAMH -
He MeHee 12 mT u
aHAJIOTOBBIMH TIOPTaAMU -
He MeHee 12

mT. BEMucImTe IbHBIN
MOAYJIb AOJIKEH
00J1a71aTh BCTPOCHHBIM
MOJIyJIeM OecTIpOBOTHOM
cBs3u Thna Bluetooth u
WiFi nis co3manus
amnmapaTHoO-
MPOTPaMMHBIX PEIICHUI
u "yMHBIX/CcMapT"-
YCTPOMCTB ISt
pa3pabOTKH pemIeHui
"NuTepHeT Bemen".
BrrauncnureabHbIH
MOAYJb AOJIKEH
o0Jazarh
COBMECTUMOCTBRIO C
nepudepuiHbBIMU



TIaTaMu Jist
MOJIKJIFOUEHUS K CETH
Ethernet u
MOJIKJIFOUEHUS BHEIIHEH
CUJIOBOM Harpys3KHu.

4) Monayinb
TEXHUYECKOTO 3PCHHSI,
MPECTaBIISIOINI
c000M yCTpONCTBO Ha
0a3e BBIYUCIUTEIHHOTO
MHUKPOKOHTPOJIIEpA

Y UHTETPUPOBAHHOU
KaMepBhl,
obecrneunBaroiiee
pacro3HaBaHUe
MPOCTEUIIINX
n300pakeHuil Ha
MOJIyJIe 32 CUET
COOCTBEHHBIX
BBIUHCIUTENbHBIX
BO3MOXHOCTEH - HE
MeHee 1 1mT;

Monyiib TEXHUYECKOTO
3peHust T0KEH
obecreunBaTh
BO3MOKHOCTh
OCYULIECTBIISITh
HaCTPOWKY IKCIO3ULNH,
6ananca 6emnoro, HSV
COCTABJISIIONIUX,
TI0IIaIn
0OHapyXHBaeMOit
o0acTi U300paxeHus,
OKPYTJIOCTH
oOHapyKuBaeMoi
o0nacTtu n300pakeHus,
MOJIO’KEHUE
00HapyXKHBAEMBIX
obmnacTeil OTHOCUTENBHO
Apyr Apyra

Moynb TEXHUYECKOTO
3pEHUS JIOJDKEH UMETh
BCTPOCHHBIC
uHTepdeiice - SPI,
UART, I2C uou TTL
JUTSI KOMMYHHKAITUU
JIPYT C APYTOM HIIN
BHEIITHUMH
YCTPOMCTBAMM.

5) Komriekt
KOHCTPYKTHUBHBIX
AIIEMEHTOB U3 METajlIa



U1 COOPKH

MOJI€JIM MaHHUITYJIITOPOB
- He MeHee 1 mmiT;

6) KomruiekT 35ieMeHTOB
JUIs COOPKH BaKyyMHOTO
3axBara - He MeHee |
IIT.

OO0pa3oBaTeabHBII
POOOTOTEXHUUECKHI
KOMIUIEKT JIOJIKEH
coaepxarb Habop
OMOIMOTEK TPEXMEPHBIX
MOJENEN ISt
MPOTOTUIIUPOBAHUS
Mojesield MOOMIIbHBIX U
MaHUMYISIUOHHBIX
pOOOTOB PA3TUIHOTO
tuna. B cocras
KOMIUICKTA JIOJDKHBI
BXOJIUTh UHCTPYKITHH U
METOJIUICCKHIE YKA3aHUS
o pa3paboTke
TPEXMEPHBIX MOJIEIEN
MOOWMJIBHBIX POOOTOB,
MaHUTTYJISITAOHHBIX
POOOTOB € pa3TUYHBIMU
TUTIAMU KHHEMATHKU
(yryioBasi KHHEMAaTHKa,
TJIOCKO-TIapaiebHasI
KHHEMAaTHKa, JelIbTa-
kuHematuka, SCARA
WM phIYaKHAS
KMHEMaTHUKa,
matdopma CTroapTta u
T.IL.).
OGpa3oBaTeabHBII
POOOTOTEXHUUYECKUI
KOMIUICKT JIOJDKEH
COJIepKaTh UHCTPYKITUU
10 MMPOCKTHPOBAHHIO
pPOOOTOB, MHCTPYKLIUHU U
METOTUKH
OCYILIECTBIICHHS
WHXCHEPHBIX PacueTOB
MIPH MPOCKTHPOBAHUH
(pacdeTbl Harpy3KH
MOMEHTOB, pacdeT
MOIIHOCTH MTPHUBOJIOB,
pacueT mapaMeTpoB
KUHEMATUKH U T.I1.),
WHCTPYKIIUHU TIO
pa3paboTKe CUCTEM



Komnerotepaoe o0opynoBanue

1

3.

Hoytb6yxk

yIpaBICHUS U
IPOTPAaMMHOTO
obecrieueHust st
yIpaBiieHus: po0oTamu,
UHCTPYKIUHU U
METOMKH T10
pa3paboTKe CUCTEM
yIIpaBJICHUS

C DJIEMEHTaMH
HCKYCCTBEHHOTO
HUHTCJIJICKTAa U
MAIIMHHOTO O0yYCHHSI.

®opm-pakTop: HOyTOYK; 1 mmT.

Kectkas,
HEOTKJIFOYaeMast
KJIaBHATypa: HAJIUYKE,
Pycckas packnaaka
KJIaBHATYPhl: HAJIUYHUE;
JlnaroHainp SKpaHa: HE
Menee 15,6 1101HMOB;
Pa3pemienue skpana: He
menee 1920 x 1080
MMUKCEIIEH;

KonnuectBo siaep
npoliieccopa: He MeHee
4,

KonnuecTBo MOTOKOB:
He MeHee §;

basoBas TakToBas
4acToTa Mpoleccopa: He
menee 1 I'T;
MakcuManbHas
TaKTOBas 4acTOTa
mporieccopa: He MeHee
2,51Tn;

Ksmr-namste
mpoiieccopa: He MeHee 6
Moaiir;

O0beM yCTaHOBICHHON
OINEepaTUBHON NaMSITH:
He MeHee 8 ['0aiiT;
O0BeM
MO/AIePKUBAEMOMN
ONEpaTUBHOMN MaMATH
(11 BO3MOYKHOCTH
pacIIMpeHus): He MeHee
24 T'Gaiir;

OO0beM HaKOIHUTEIS

1 .
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4.

Tenexka - XpaHUIHIIE
HOYTOYKOB

SSD: ne menee 240
I'Gair;

Bpems aBTOHOMHOMI
paboTHI OT OaTapeu: He
McHee 6 4acosB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIITOPOM: HE
oounee 1,8 kr;
Buemrnnii nuatepdeiic
USB crangapra He
Huxke 3.0: He MeHee
TpeX CBOOOIHBIX;
Bremrnumii nuatepdeiic
LAN (ucnonb3oBanue
MEPEXOIHUKOB HE
MIPETYCMOTPEHO):
HaJIUYue;

Hanuuue monyiei u
uHTepdercoB
(ucnonp30BaHUE
MEPEXOIHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBoaHas cBs3b
Wi-Fi: Hannuue ¢
MOJJIEP>KKOM CTaHIapTa
IEEE 802.11n unm
COBpPEMEHHEE;
Web-kamepa: Hainume,
Manunynsatop "MbIb'":
HAJTMYHE;
[IpenycranoBiaeHHAs
OTIepalOHHAs CHCTEMA
¢ rpauyeckum
MI0JTb30BATEIHCKIM
uHTepdeiicom,
oOecrnieynBaromiast
paboty
pacrpoCTpaHeHHBIX
0o0pa3oBaTeNnbHbIX U
00LIECUCTEMHBIX
MPUIOKEHUH: HAINYHeE.

THII KOpITyca: METaJl, I wr.

BO3MOYXHOCTh
6e30macHOTO
3aIUIICHHOTO 3aMKOM
XpaHEHHUs! HOYTOYKOB:
HaJIN4HeE;
BO3MOXKHOCTb 3apsIKH

1 mrr.



HOYTOYKOB: HaJIM4HE,
MOJJIEP’KKa HOYTOYKOB
U3 KOMIUIEKTA [IOCTaBKH;
Hannuue poyrepa Wi-Fi
crangapra 802.11n unmn
coBpeMeHHee: 1 mT.
noJiep>KKa HOYTOYKOB
U3 KOMILUJIEKTa MOCTaBKH;
KOJIMYECTBO HOYTOYKOB:
oT 6 WITYK, MOJAJIepPKKa
HOYTOYKOB U3
KOMIUIEKTa IMOCTaBKU;
Hanpspoxenue nuranus:
220 B\50 T'ig;
[ToTpebnsiemast
MOIIIHOCTh, BT
(Mmakcumym): 2500;
[ToTpebnsiembIii TOK, A
(Makcumym): 12;
JnuHa muypa
AIIEKTPONUTAHUS: OT 2,5
MeTpa;

3ammra oT
MepeHAaIPSKSHHUS,
KOPOTKOI'O 3aMbIKaHUS:
HaJIUYUeE;

Koneca nnsa
MepeIBUKECHUS C
TOPMO30M: HAJINYHE.



