MHUHHUCTEPCTBO ITPOCBEIIEHHA
POCCUUCKOU ®OEJEPALIUU

PACITIOPS’)KEHUE
ot 12 suBaps 2021 . N P-6

OB YTBEPKIEHUU METOJINYECKHUX
PEKOMEHJIAIIUM ITO CO3IAHUIO "
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3BOBATEJ/JIBHBIX OPTAHU3AIIMSIX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH
N MAJIBIX TOPOJIAX, IEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHON U
TEXHOJOT'MYECKOUW HAITPABJIEHHOCTEN

Bo ucnonnenue mynkrta 4 IlpaBun mpenocTaBieHUs W paclpeneieHus cyOocuauil u3
denepanpHOro  OrOmKeTa Oromkeram cyObekToB  Poccwiickoit  ®Denmepamuum  Ha
coprHaHCHpOBaHHE PACXOOHBIX 00s3aTeNbCTB cyOBekTOB Poccuiickoit denepanum,
BOZHUKAIOIIMX MpPU  pealu3alid pPEerHOHAIbHBIX IPOEKTOB, 00€CIEeYMBAIOIINX
JNOCTIKEHHE IeJIel, MoKazaTesed U pe3yinbTaToB (eiepalbHbIX MPOEKTOB, BXOIAIINX B
COCTaB HalMOHAJIbHOTO Tmpoekra "OOpazoBaHue", B paMKax TOCYJIapCTBEHHOMN
nporpammbl  Poccmiickoli ®enepanmu  "Pa3Butue o0pa3oBaHHs", TPUBEICHHBIX B
[Tpunoxxenun N 5 k rocymapctBeHHO# nporpamme Poccuiickoit @enepanuu "Pa3Butue
oOpa3oBanus", yTBepkKIeHHOW  mocraHoBieHueM [IpaButenbctBa  Poccuiickoit
®enepanyn ot 26 nexadps 2017 . N 1642:

1. VYTBepaure mnpuiaraeMble MeToAUUYeCKHe PEKOMEHJAIMKU 10 CO3JAaHUI0 U
(YHKIMOHMPOBAHHIO B 00IIE00pA30BATEIBHBIX OpPraHU3ALMUSAX, PACIIOJIIOKEHHBIX B
CEJIbCKOW MECTHOCTH M MAJIBIX TOpojJax, HEHTPOB 00Opa30BaHUS €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOM  HANpPABICHHOCTEM B paMKaX  PETHOHAJIBHBIX  IIPOEKTOB,
o0ecrieunBalONIMX JOCTIDKCHHE [IeNed, IoKaszaTeleld M pesyabrara  (eaepaibHOro
npoekra "CoBpeMeHHas 1Kosa" HalMoHaIbHOro npoekTa "O6pa3oBanue",;

2. KoHTpoJTb 32 HCITOTHEHHEM HACTOSIIETO PACTIOPSLKEHHSI OCTABIISIO 332 COOOH.

I'B. BACHJIBEBA



Ipunoorcenue

YTBEPK/[EHBI
pacnopsajicenuem
Munucmepcmea npoceeujenus

Poccuiickoii @edepayuu

om 12 sneapsa 2021 2. N P-6

METOANYECKHUE PEKOMEHJIAIIMHU 11O
CO3JIAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3BOBATEJ/JIBHBIX OPTAHU3AIIMSIX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH
N MAJIBIX TOPOJIAX, HIEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOHN U
TEXHOJOT'MYECKOUW HAITPABJIEHHOCTEN

1. O01mue moJio:KeHUA

Hacrosmue Metoanueckue pexomeHmanuu (Aanee - PekoMmeHnanuu) HampaBlieHBl Ha
oOecriedyeHne eMHBIX OPTaHU3AIMOHHBIX U METOAMYECKHUX YCIIOBHH CO3MaHUS M OOIIHUX
MOAXOJ0B K  (YHKIMOHUPOBAHUIO B  00IIEOOpa30BaTeNbHBIX  OpPraHU3AIHIX,
pacrloNOKEHHbIX B CEIbCKOM MECTHOCTHM M MaJlblX IOpoOjax, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAyYHON M TEXHOJOrMyeckoi HampasieHHocTted "Touka pocra", B memsx
obOecrieuenusi  peanuzauuu  QenepanpHoro  npoekra  "CoBpemeHHas — mikosa'
HaIMoHaJIpHOTO npoekTa "OOpa3oBanue" (najee - QenepaibHbIi MPOEKT), B TOM YHCIIE
YCTaHOBIICHHsI TPEOOBaHMN K pe3ysbTaTaM HCIIOJIb30BaHUS CyOcHIuH U3 (henepasbHOro
Oromkera Orwomkeram cyObekToB Poccuiickoit ®enepannu Ha codUHAHCHPOBAHUE
pacxoiHbIX 00s3aTenbCTB cyObekTOB Poccuiickoit denepannu, BO3ZHUKAIOMUX IpU
peanuzalil  PErHOHANbHBIX  IMPOEKTOB, O00ECMEUYMBAIOIIUX JOCTH)KCHHE  LENeH,
nmokaszarenied u  pesynabrara (QemepampHoro Tmpoekta "B 00meoOpazoBaTenbHBIX
OpraHM3alMsIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MallbIX ropojax, CO3JaHbl U
(YHKIIMOHUPYIOT TICHTPHI 00pa30BaHMS €CTECTBCHHO-HAYYHOW W TEXHOJOTHYECKON
HarpaBJICHHOCTEH".

[IpuBenennsie B HacTosIMX PexoMeHganusx TpeOOBaHUS SBISIFOTCS MHHHUMAaJIbHBIMU.
Opranbpl HUCHOMHUTEIBHOW BiacTu cyObekTOoB Poccuiickoit @enepanuu (oprassl
MECTHOTO CaMOYTpaBJICHUS) TPH pealu3alud MEPONpUATUH 1O CO3AAHUIO U
(YHKIIMOHUPOBAHUIO B 00IIE0Opa30BaTEIbHBIX OPraHU3alUAX, PACIIOJIOKECHHBIX B
CEJIbCKOM MECTHOCTH M MaJjIbIX Topojax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U



TeXHOJOTHUYeCcKor HampasieHHocTedl "Touka pocra" (manee - LlenTpsr "Touka pocra')
BIIpaBe oOecrneynBarh TpeOOBaHMS, MPEBBIIIAIONINE YCTAHOBICHHBIE HACTOSIIUMU
Pexomennarusimu.

Hensimu cozganust Lentpos "Touka pocta" siBAsSETCS COBEPILIEHCTBOBAHUE YCIIOBUM IS
NOBBIIIEHUS] ~KauecTBa oOpa3oBaHusl B  00IIe0Opa30BaTelIbHbIX  OpraHU3aLMsX,
PacrnoNOKEeHHbIX B CEJILCKOW MECTHOCTU M MaJIbIX IOpO/ax, PACIIMPEHUs BO3MOXKHOCTEN
oOydJarolMxXcsi B  OCBOGHMM  Y4YeOHBIX IPEIMETOB  €CTECTBEHHO-HAYYHOH WU
TEXHOJIOTUYECKOM  HalpaBiI€HHOCTEH, MpOrpaMM JIOMOJIHMUTEIBLHOTO 00pa30BaHuUs
€CTECTBEHHO-HAyYHOH M TEXHUYECKOW HAIPaBICHHOCTEW, a Takke A MPaKTU4YeCKOH
OTpabOTKM y4eOHOro wmarepuana no Yy4deOHbiM mpenmeram "Owuzuka", "Xumus'",
"Buonorus".

Hentper "Touka pocra" oOecrneunBalOT TOBBIMICHHE OXBara  OOYYarOLIHXCS
00111€00pa30BaTeIbHBIX OpPraHU3alUi, PaclolOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJbIX
ropogax, IpOrpaMMaMH OCHOBHOTO OOLIET0 W JONOJHUTEIBHOIO 00pa30BaHMs
€CTECTBEHHO-HAyYHOW W TEXHOJIOIMYECKOM HalpaBIeHHOCTEH ¢ HCIOJIb30BaHUEM
COBPEMEHHOT0 000pPYIOBAHUS.

Opranu3anmOHHO-TEXHUYECKOE, METOIUYEeCKoe W HMH(GOPMAIMOHHOE COMPOBOXKICHUE
co3nanusi B cyobekrax Poccuiickoit @enepanun Llentpos "Touka pocra" ocymiecTBisieT
®denepanpbHOe  TOCYJAAPCTBEHHOE  AaBTOHOMHOE  00pa3oBaTelbHOE  YUPEKIICHUE
JOTIOJHUTEIBHOTO  NPO(ECCHOHAIIBHOTO  oOpa3oBaHus  "AKajeMHs  peaau3aiuu
TOCYIapCTBEHHOW TOJUTHKU U TIPO(ECCHOHAIBHOTO Pa3BUTHSI paOOTHUKOB 00pa30BaHUS
MunucrepctBa mpocBenieHuss Poccuiickori ®enepanuu" (manee - DenepanbHbIA
orieparop). Anpec caiira: https://www.apkpro.ru/.

2. Ilopsiiok co3manus

[enTps! "Touka pocTa" MOTYT CO3/1aBaThCs KaK 3a CUYET CPEIACTB CyOCHIUi (eepasbHOro
OropkeTa B pamMkax peanusanuu (enepanpsHoro npoekra "CoBpeMeHHas IKona", TaKk U B
paMKax MHBIX TPOTPAMM U MPOEKTOB 32 CUET CPEACTB OIOMKETOB CyOBheKTOB Poccuiickoit
denepannu, CpeaCTB MECTHBIX OIOKETOB U BHEOIOKETHBIX UCTOYHUKOB.

Coznanne LlentpoB "Touka pocrta" ocymiecTBisieTcss Ha 0aze 001eoOpa3zoBaTeIbHBIX
OpraHu3alMi, PacloOI0KEHHBIX B CEIbCKOM MECTHOCTH M MAajbIX TOpOjAax, MpU 3TOM B
nepByto ouepenb coznanue LlentpoB "Touka pocrta" pexoMeHIyeTcsl OCYIIECTBIATH B
OpTaHM3AIMIX, TTOKA3BIBAIOIINX HU3KHUE 00PAa30BATEIIBHBIC PE3YIbTATHhI.

B cnyuae coznanus Llentpa "Touka pocta" 3a cueT cpeicTB cyOcuauu u3 enepaibHOro
Oropkera B paMkax (enepansHoro nmpoekra "CoBpeMeHHas mkona" cyorekT Poccuiickoit
deneparyu onpenenser:

- OpraH HCIIOJIHUTENbHOMN BiacTu cyowbekTa Poccuiickoit denepaiyii, OTBETCTBEHHBIH 3a
peanu3aio MEpPOIPUATHIA TI0 CO3aHUI0 U obecreueHuto GpyHKIoHpoBaHus LleHTpoB
"Touka pocta" Ha Tepputopuu cyobekra Poccuiickoii ®Denepanuu (PernoHanbHbIi
KOOPAHHATOD);



- KOMIUIEKC Mep (JOpOXKHYIO KapTy) MO co3fgaHuio U (yHKIHMOHHMpoBaHUIO lleHTpoB
"Touka pocta" cornacHo [Ipunoxkenuto N 1 k HacTosiuM PekoMeH naiusiM.

KomrekcoM mep mpu3Haercsl IJIaH MEpOINPHUSATHI Ha O4YepeAHON TOJ W JBYXJIETHUMN
IUIAHOBBIM ~ MEpUOA,  MPEAyCMaTpPUBAIOIIMKA  MEPONPUSTHS 1O  CO3JAaHHUIO |
¢dbyukiuronuposanuto Llentpos "Touka pocta", BKIIOYAIOMIUNA B TOM YHCTIE:

MEpPOIPUTHSL, HallpaBJIeHHbIE HAa co3aaHue U oTkpbITHE LlenTpos "Touka pocTa";

MEpOIPUTHSI, HalpaBlieHHble Ha oOecrieueHue (yHkuuoHuposanus lLlentpos "Touka
pocra";

MEPOIPUSTHS 110 TOBBIIICHUIO MPOQPECCHOHATHFHOIO MacTepcTBa pabOTHUKOB LIeHTpoB
"Touka pocra";

MEpOIPUATHS TI0 KOHTPOJIO JOCTHM)KEHHS MHUHHMAJIBHBIX TIOKa3aTeled CO3IaHus |
¢dyukumonnposanus Llearpos "Touka pocra'.

Pernonanbuplii KOOpAMHATOP B COOTBETCTBUU CO CpPOKAMH, YCTAHOBJICHHBIMU B
[Tpunoxenuu N 1 k Pekomenganusam, yTBepxKaaeT:

- JIOJDKHOCTHOE JIMIIO0 B COCTAaBE PETMOHAIBHOTO BEIOMCTBEHHOTO MPOEKTHOTO odwuca,
OTBETCTBEHHOE 3a co3fanue u (yHkionuposanue Llentpos "Touka pocra";

- TEpeYeHb IIOKa3aTeJIed W HHIUKATOPOB, COOTBETCTBYIOLIMX IIPUBEICHHBIM B
[Tpunoxxenuu N 2 k HacToAIUM PekomMeH1auusm, ux 3Ha4YEHU;

- mepedeHb 0O0IIE0Opa30BATENBLHBIX OPTaHU3AIMK, PACIIOJIOKEHHBIX B  CEIbCKOM
MECTHOCTH M MaJIBIX TOpoJaX, Ha 0a3e KOTOPhIX IuiaHupyercs co3nanue Llentpo "Touka
pocta" (1o dhopme, npeacrarinenHol B [Ipunoxkennu N 3);

- tunoBoe llomoxxenue o IlenTpe o00pa3oBaHUsI E€CTECTBEHHO-HAYYHOU U
TEXHOJOTHUYECKON HanpaBineHHocTer "Touka pocta" (IIpunoxenue N 4).

Coznmanne mnentpa "Touka pocrta" Ha 06a3ze 001meoOpa3oBaTeIbHON OpraHU3aluN
JIOITYCKAETCsl KaK MyTEeM BBIJICICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO MOApPA3/ICIICHUS
0011e00pa30BaTeILHON OPraHU3aIlid, TaK U 0€3 BBIJIEICHHUS OTICIBHOTO IMOAPA3ICICHUS.

OoOmeoOpa3oBareibHasl OpraHu3ands W3acT JIOKANBHBIA HOPMATHBHBIA aKT O
HazHaueHuu pykoBoautens llentpa "Touka pocta" (KypaTopa, OTBETCTBEHHOTO 3a
(GYHKIMOHMpPOBAaHHE W pa3BUTHE), a TaKke o co3ganuu LeHTtpa "Touka pocra" wu
YTBEPKJICHUHU MOJIOKEHHS 0 aestenbHocTH LlenTpa "Touka pocra.

PervonanbHblii  kOOpAMHATOp HE mo3AHee AHS OTKpeiTua llenTpa "Touka pocrta"
oOecrieuynBaeT pa3MelieHrne B crienuanbHo co3ganHoM pasaesne "Llentp "Touka pocta"
ounmansHOTO caiita o011eo0pa3oBaTesbHOM OpraHu3aIu B
MH(OPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM cetn "MHTepHeT" nHpopManuu o co3iaHuu u
¢byukiuonupoanuu llentpa "Touka pocra", B TOM umcine wuHbopManuu 00
o0pa3oBaTebHBIX Tporpammax, obopymoBanuu llentpa "Touka pocra, mIaHUpyeMOM
pexXuMe 3aHATUN O0ydYaromMxcs, TUIAHUPYEMBIX Meponpuatusax. B cozganHom paznerne
o(umanbHOTO caita 00pa3oBaTeNbHON OpPraHU3aIMy TAKXKE pa3MernaeTcs HH(popMarus



0 HaluoHaibHOM TmpoekTe "OOpa3oBanue" (B TOM YHCIIC JIOTOTHIN), aapec caiTa u
odurmaabHas cuMBOJIMKa MuHucTepcTBa pocBenieHus Poccuiickoit deneparum.

Perunonanbubiii koopauHaTop obecneunBaet uHpopmupoanrue deepanbHOro oneparopa
B ClIy4ae co3maHus Ha Teppuropuu cyobekra Poccuiickoit @enepanuu Llearpos "Touka
pocta" B pamMKax HHBIX HPOTpaMM M MPOEKTOB, HE OTHOCSIIUXCS K peallu3aluu
denepanpHOro poekta "CoBpeMeHHAs MKoJIa" HAIMOHALHOTO mpoekTa "O0pa3oBanue",
3a cueT cpelncTB OwomkeToB cyobekToB Poccuiickoit denepanuu u (Uiau) CpeacTs
MECTHBIX OIOKETOB W (WJIM) BHEOIOMKETHBIX HMCTOYHUKOB, a TAKXKE HAIMpaBICHUE HA
cornacoBanue denepanbHOMY ONEPATOPY KOHIEMIIMU CO3AaHUS M (PYyHKIIHMOHUPOBAHUS
takux LleHTpoB.

3. TpeOoBaHusI K MOMeEIIEHUSAM, KOMILJIEKTOBAHU IO
000opyr10BaHMEM, PACXOHBIMHM MAaTEPHAJIAMH, CPEICTBAMH
o0yueHNsI 1 BOCIMTAHUSA

Coznanue lLlentpoB "Touka pocra" mpeamnosnaraer KOMIUIEKC YCJIOBHHI MO OCHAICHUIO
oOpa3oBaTelbHBIX ~ OpraHu3aluii  000pyIOBaHWEM, PACXOIHBIMH  MaTepHaJIaMH,
cpeacTBaMu OOyuYeHHUS M BOCIUTAHUS JJIs JOCTHKEHHsS] 00pa30BaTeNbHBIX PE3yJbTaToB
no npeaMeTHbIM obnacTsiM "EctecTBenHO-HayuHbIe ipenmeThl’, "EcTecTBeHHbIE HayKH',
"Marematrka u uHpopmaruka", "OOmiecTBO3HaHHEe U ecTecTBO3HaHue", "TexHomorus",
0o0pa30BaTeBHBIX ~ MPOrpaMM  OOMmIETO  OOpa3oBaHUS  €CTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKOW  HANpaBlICHHOCTEH, TMpH  pealu3alldd  KypCcOB  BHEYPOUHOU
NESATEILHOCTH U JIOTIOMHUTEIBHBIX 00Iepa3BUBAIOIINX MMPOTPAMM €CTECTBEHHO-HAYYHOMN
WA TEXHUYECKOUN HAIPABICHHOCTEM.

[lepeuenr HampaBieHHOCTeH peanm3yembix Ha 0Oaze lLlentpoB "Touka pocra”
00pa30BaTeNbHBIX MPOrPaMM MOXKET OBITh PACIIMPEH B 3aBUCUMOCTH OT UMEIOLIUXCS Y
001e00pa3oBaTeNbHBIX OpraHU3aldil YCIOBHH, a Takke MOTPEOHOCTEH Y4YacTHHKOB
00pa30BaTeNbHBIX OTHOIICHHH.

Coznanne unentpa "Touka pocrta" mpenmonaraer pa3BUTHE 0OpPa30BATEIBLHOMN
MHPPACTPYKTYyphl 00IIe00pa30BaTeIbHOW OpTaHU3allik, B TOM YHUCIE OCHAIIECHHUE
o011e00pa3oBaTeNbHOM OpraHu3aluu:

- obopymoBaHWEM, CpEACTBaMU OOyYEHHUS W BOCIUTAHUS JUIS M3YUYCHHS (B TOM YHCIIE
AKCIIEPUMEHTAJILHOTO) MPEAMETOB, KypCOB, JMCIUILINH (Momyneit)
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH W TEXHOJOTMYECKOW HANMpaBICHHOCTEN IMpHU
peanu3alMy  OCHOBHBIX  00IIIE00pa3oBaTENbHBIX MPOTPAaMM W JOIOJHHTEIILHBIX
00111600pa30BaTEIIbHBIX MPOTPAMM, B TOM YHCJIC JIJISl PACIIUPCHHSI COACPKAHUS yICOHBIX
npeametoB "®uzuka", "Xumus", "buonorua";

- 00opynoBaHUEM, CpEICTBAMM OOy4YE€HUs] W BOCHUTAHUSA JUIs M3Y4YEHHUS OCHOB
pOOOTOTEXHUKH, MEXAaHUKU, MEXaTPOHUKH, OCBOEHMSI OCHOB IIPOrpPaMMHUpPOBAHUSA,
peanu3alMy  OporpaMM  JIOMOJHUTENIBHOTO  00pa3oBaHUs ~ TEXHUYECKOH U
€CTECTBEHHO-HAYyYHO! HAIPaBICHHOCTEH U T.1.

- KOMIIbIOTCPHbBIM U UHBIM O60py,I[OBaHI/IeM.



[lepedyenb, MUHMMAJIBLHO HEOOXOANMBIE (DYHKIIMOHAIbHbIE U TEXHUUECKUE TPEOOBaHUS U
MUHHMMaJIbHOE KOJIMYECTBO 00OPYIOBAHMUS, PACXOAHBIX MAaTEPHAIIOB, CPEJICTB OOyUEHUS U
BocnuTaHus g ocHauleHust LlentpoB "Touka pocra" (manee - umHpacTpyKTypHBIH
JIMCT), olpenelsitoTcss PernoHansHeIM KoOpauHaTopoM ¢ ydetoMm [IpumMepHoro nepeuns
000pyI0BaHUs, PACXOAHBIX MAaTEPHAJIOB, CPEICTB OOYUYECHHUS U BOCIIUTAHUS JJISI CO3/IAHUS
u obecrieueHust (PyHKIMOHMPOBAHUS ILIEHTPOB OOpa30BaHUS E€CTECTBEHHO-HAyYHOW U
TEXHOJIOTHMUECKOH  HampaBieHHOcTH "Touka pocra" B 00meoOpa3oBaTeIbHBIX
OpraHu3alMsIX, PACIOIOKEHHBIX B CEILCKOM MECTHOCTH U MaibIxX roponax (Ilpunoxenue
N 6), npuMepHOTO TUIIOBOTO MH(PACTPYKTYPHOTO JIHCTA, onpeaensiemoro denepaabHbIM
OIIepaTopoOM, U HacTOAMX Pekomennaruii.

B pamkax ocHameHusi 00meo0pa3oBaTeIbHBIX OpraHu3aluid npu  (HOpMUPOBAHUU
MHPPACTPYKTypHOTO JHCTa CyObekT Poccuiickoii ®Denepanuu BHpaBe BBIOPATH
CTaHJAPTHBIH WM NPOPUIBbHBI KOMIUIEKT OOOpYIOBaHUS, NPEICTABICHHBIM B
NPUMEPHOM TepedyHe OOOPYIOBaHUS, PACXOTHBIX MAaTEpPHANIOB, CPEACTB OOy4YeHHS U
Bocriutanus Juis ocHamieHus LlentpoB "Touka pocra" (Ilpunoxenune N 6). s
MaJIOKOMILIEKTHBIX 00Ie00pa30oBaTeIbHBIX OpraHu3auuii <1> 00beM eIUHHUIl CPEICTB
o0y4eHHs ¥ BOCTIUTaHUsI (OPMUPYETCSI B MEHBIIIEM KOJTHUYECTBE.

<1> MaJIOKOMIUIEKTHOH 00111e00pa3oBaTeIbHON OpraHU3aIle B paMKax peaau3aluu
MEPOMPHUATHIA 1O CO3AaHUI0 M (YHKIIMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOH W
TEXHOJIOTHYECKOW HAIpPaBICHHOCTEH MpHU3HAETCs 00IIeoOpa3oBaTelibHas OpraHUu3aIus,
YHCIIEHHOCTh KJIACCOB-KOMIUIEKTOB B Ka)XIOM M3 Mapajuielieil KOTOpOMl COCTaBIsieT HE
0osee 1 equHUIBI.

[TpodunpHBINA KOMITIEKT 000PYIOBAHUS MOXKET OBITH BEIOpaH JIJIsl 00IIe00pa30BaTeIbHBIX
OpraHu3alii, UMEIOIUX Ha MOMEHT co3maHus IieHTpa "Touka pocra" HabOp CpencTs
OOy4YeHUsI U BOCITUTAHUS, MTOKPHIBAIOIINI CBOMMH ()YHKIIHOHATHHBIMH BO3MOXKHOCTSIMHU
6a30Bble TOTPEOHOCTH MpHU M3yueHNH npeameroB "dusuka", "Xumus" u "buonorus".

[IpodunpHelii KoMIUIEKT oOOpynoBaHusi obOecreuuBaeT 3(G(HEKTUBHOE TOCTHKEHUE
00pa3oBaTebHBIX PE3YNIbTATOB O0YyUYAIOUIMMHUCS IO MPOTpaMMaM €CTECTBEHHO-HAYIHOM
U TEXHOJIIOTMYECKOW HAampaBICHHOCTEH, BO3MOXHOCTb YIIYONEHHOTO H3y4YeHUS
OT/ICTBHBIX TPEIMETOB, B TOM 4Hcie /s (OPMHPOBAHUS H300pETATENHCKOTO,
KpEaTUBHOTO, KPUTUYECKOTO MBINUICHHS, Pa3BUTUS (YHKIIMOHATHHOW TPAMOTHOCTH Y
o0yyYaroIuxcsi, B TOM YUCJI€ €CTECTBEHHO-HAYYHON U MaTeMaTU4yeCKOM.

IIpu ¢QopmupoBaHun HHPPACTPYKTYPHOIO JMCTa W3 MNPO(UIBHOTO KOMIUJIEKTa B
00s13aTeIPHOM TIOPsIIKE 00eCIeunBaeTCsi BHIOOP CPEACTB OOYYEHHSI M BOCIIMTAHHS HE
MeHee ueM 1o Tpem yueOHbiM mpenMeram ("®uszuka", "Xumus", "buonorus") u
KOMITbIOTEPHOr0 000pynoBaHusa. OcCTaBLIMECS MO UTOTaM ONpeesieHUs: 0053aTelbHOIo
000py10BaHUSl CPENCTBa, NMpeaycMOTpeHHble A ocHameHus Llentpa "Touka pocra",
pacrpenensorTcss Ha NPHOOpPETeHHE IOMOJTHHUTEIBHOTO O0OpYIOBaHMSA, BXOISIIECTO B
nepedyeHb O0OPYIOBaHUS, PACXOJHBIX MaTEpHANIOB, CPEIACTB OOYUYEHHMS W BOCIUTAHMS
npodunbHoro komiuiekTa (IIpunoxkenue N 6 Kk METOAMYECKUM PEKOMEHIALIMSIM).



[Tpu BbIOOpE JOMOIHUTENBHOTO 0OOPYIOBaHMS TAKXKE CIEAYET YUUTHIBATh CHCHUPUKY U
MOoTpeOHOCTH oTpaciieil IKOHOMUKH cyObekTa Poccuiickoit @enepanuu.

PernonanbpHblii  KOOpAMHATOp O0ECIEUMBAET COIVIACOBaHUE C(HOPMHUPOBAHHOIO B
COOTBETCTBUHM C THIIOBOW (OpMOIl HUHPpacTpyKTypHOro inucra ¢ DenepaibHBIM
OIIEpaTopoM B COOTBETCTBMM C pPENIAMEHTOM, onpeneinsieMbiM  DenepanbHbIM
OIIEpPaTopoOM.

[Ipu wHampaBieHMM Ha comlacoBaHHe WHPPACTPYKTYPHOTO JIHCTA, COAEPIKAILIEro
CTaHJApTHHIE KOMIUIEKThI, PernoHanbHBIM KOOpAMHATOP mpeaocTaBisieT (1o ¢opme
denepanbHOTO OMepaTopa):

- TMONTBEP)KIEHUE OTCYTCTBUSA B COOTBETCTBYIOIIUX O0pa30BaTelIbHBIX OPraHU3aIUAX,
OCHAII[EHUE KOTOPBIX IUTAHUPYETCS, O0OPYHIOBaHUS, PACXOTHBIX MATEPUAJIOB, CPEICTB
0O0y4YeHUs ¥ BOCTIUTAHUS, YKa3aHHBIX B [IEPEYHE CTaHJAPTHOTO KOMILJIEKTA;

- TMOATBEpKIEHHE Hanuuus (MO0 obOecrieueHue HAIU4YMs A0 MOMEHTA OCHAIICHHS
LentpoB "Touka pocra") ycnoBui AJii XpaHEHUS M HCIOJIB30BAHUS XHMHUYECKHX
PEaKTHBOB, B TOM YHCJIE HEOOXOIMMOTrO O0OpYHOBaHHS, BKJIIOYas IIKa( BBITSHKHON
MaHOpaMHBIA U mIKad Uid XpaHEeHUS XUMUYECKUX PEaKTUBOB OTHEYMOPHBIN, COIIACHO
[lepeunto cpenctB oOOy4eHHST W BOCIHTAHUS, HEOOXOAMMBIX Ui pealln3alui
00pa30BaTeNbHBIX MPOrpaMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIET0 U CPEIHEro
obmero 00pa3oBaHUs, COOTBETCTBYIOIIMX COBPEMEHHBIM YCJIOBHAM  OOydYeHWUS,
HEOOXOJMMOIO TMpPH OCHAUICHUH O00IIe00pa3oBaTeNbHBIX OpraHM3allii B LENIAX
peanuzaly  MEPONPHUATHNA TIO0 COACHCTBUIO CO3MaHHI0 B cyObekTax Poccuiickoit
Qenepaunu  (MCXOAsT U3 MPOTHO3UPYEMOW  MOTPEOHOCTHM) HOBBIX MECT B
00111e00pa30BaTeIbHBIX OpPraHU3ALMUAX, YTBEPKICHHOMY MPUKa30M MUHIPOCBEIICHHS
Poccuu ot 3 centsaops 2019 1. N 465.

OOpa3oBaTenbHble OpraHU3alUM, Ha 0a3e KOTOPBIX CO3MAIOTCS U (YHKIUOHUPYIOT
Hentpsr "Touka pocrta", MOMKHBI COOTBETCTBOBATH JIEHCTBYIOLIMM TpPEOOBAaHUSAM K
YCTPOHCTBY, COAEP)KAHUIO M OpraHu3alMd pexuma paboThl  00pa30BaATENBHBIX
OpraHu3alfii ¥ WHBIM HOPMAaTHBHBIM TPABOBBIM aKTaM, OMPEACIISIOIINM TPeOOBaHUS K
OpraHu3aluy oOIIEero 1 JOMOJHUTEIBHOIO 00pa30BaHus JeTei.

[Tomemenus (pyHKIIMOHATBHBIC 30HBI, B TOM YHCJIE yU4eOHbIe KAOMHETH (PU3UKH, XUMHH,
ouonorun) Llentpa "Touka pocra" pexomMeHAyeTCsl pacroiaratb B TpeAeiaX OIHOTO
3/IaHMS.

[IpoexktupoBanue, 30HupoBanue nomeuieHuit Llentpos "Touka pocra" u omnpeneneHue
IM3aliH-PELICHUI OCYIIECTBISIETCS C YYETOM PYKOBOJCTBA MO MPOESKTUPOBAHUIO IIEHTPOB
"Touka pocta", yTBepx’aaeMoro (enepaabHbIM OIEPaTOPOM.

[Ipu npoexrtupoBanuu, 30HUpoBaHuM nomemieHuid LlentpoB "Touka pocra" crnenyer
YUUTBIBaTh 0COOEHHOCTH OOOPYIOBaHUS, PACXOAHBIX MATEpPHAJIOB, CPEICTB OOYUYECHUS U
BOCIIUTaHU, KOTOPHIM OyzeT o0ecrednBaThCcsi 00pa3oBaTesibHas OpraHU3aIusl.

[Ipoekt 3oHupoBanusi mnomemenuit lLlenTtpoB "Touka pocrta" mnpencraBisieTCs
denepalbHOMY OIEPaTOpy OMHOBPEMEHHO C IMPEICTABICHHEM WHOPACTPYKTYPHBIX
JIUCTOB.



4. Opranusauus o0pa3oBaTe/IbHOM AesITeJIbHOCTH

ObpazoBarenpHasi AeSITeNbHOCTh Ha 0a3e 1eHTpoB "Touka pocta" ocyuiecTBIsIETCS IO
00pa30BaTeIBLHBIM IIPOTpaMMaM OOIIETO U JIOTIOTHUTEILHOTO 00pa30BaHUS.

TpeboBanus k ¢dopmary opraHu3aliii 00pa30BATEIBHON JIEATEIBHOCTH PETYIUPYIOTCS
HacTOSMMH PekoMeHJanMs MU M HHBIMH HMH()OPMALMOHHBIMU M METOIUYECKUMHU
Marepuanamu PeepanbHOro oneparopa.

Hanpapnenuss peanusyemblx ¢ ucnoib3oBaHuem pecypcoB LlentpoB "Touka pocrta"
MporpamMM  OTNPEACISIIOTCS B COOTBETCTBMM C METOAMYECKUMH Marepuaiamu ¢
peKOMEHAAlUAMH,  YCTAHABIMBAEMBIMH U  akTyanusupyembiMu — DenepaibHbIM
OIIEepaTopoM.

Ha 06a3e mentpoB "Touka pocta" oOecrieunmBaercs peanu3anus 0Opa30BaTEIbHBIX
porpaMmm €CTECTBEHHO-HAYYHON u TEXHOJIOTUYECKOM HarpaBJIeHHOCTEH,
pa3paboOTaHHBIX B COOTBETCTBHU C TPeOOBAaHUSAMHU 3aKOHOIATEILCTBA B  cdepe
o0Opa3oBaHUS M C y4yeToM pekoMeHnaiuii denepaibHoro omeparopa. B obs3arenbHOM
nopsiike Ha Oaze meHTpoB "Touka pocra" obecreunBaeTCss OCBOCHHE OOYYarOIIUMUCS
yueOHbix mnpeameroB "dwusuka", "Xwumwus", "buonorus" ¢  HCHIOIB30BaHUEM
npuobperaeMoro 00OpYyIOBaHMSA, PACXOMHBIX MATEpUaAOB, CpPEACTB OOydYeHHUS U
BOCITUTAHUS.

He wmenee 1/3 oObema BHEYPOYHOW MAEATEIBLHOCTH OOYYAIOMIMXCS JOJKHO OBITh
OPMEHTUPOBAHO Ha TONJEpPXKAHUE ECTECTBEHHO-HAyYHOH H  TEXHOJIOTMYECKOM
HaIpaBJIE€HHOCTEH O00pa30BaTeNIbHbIX HpOrpaMM, Ipd 3TOM O0bEM MpOrpamm
€CTECTBEHHO-HAyYHO! HAalpaBlIEHHOCTH HE MOXET cocTaBisATh MeHee 20% oT obuero
oObeMa BHEypouHOW nesTenbHOCTH. (Opa3oBarelbHBIE MPOTPAMMBl 110  APYTHM
HAlpaBJICHHOCTSIM IPU HAJIMYUU BO3MOXKHOCTHM PEKOMEHIYeTCsl IUIAHUPOBaTh C
ucnosb3oBaHueM pecypcoB LlenTpos "Touka pocra".

Pazpaborka pabGouux mporpamm mo mnpeameram "duzuka", "Xumus", "buonorus",
y4eOHBIM MpeaMeTaM €CTECTBEHHO-HAyYHON M TEXHOJIOTMYECKOH HalpaBICHHOCTEH M3
gacTh y4eOHOTO IUTaHa, (GopMHpyeMOil ydacTHUKAMU OOpa30BaTeIbHBIX OTHOIICHHIA,
IporpaMM  BHEYPOYHOW  AEATENbHOCTM U JOMOJHUTENILHOTO  00pa3oBaHUS
OCYILECTBIIACTCS 00IIE00pa30BaTeIbHBIMA OpPTaHU3ALUSAME, B KOTOPBIX CO3JAIOTCS
ueHTpol "Touka pocta", CaMOCTOSATENBHO C YYETOM METOJIMYECKUX MaTepuajioB U
pexomenmanuii depepanpHOro omeparopa. Peamuzanus o0pa3oBaTeNbHBIX IMPOrPaMM
JIOTIOJIHUTENIBHOTO ~ 00pa30BaHUsT B MAJOKOMILJIEKTHBIX  00IIe00pa3oBaTelbHBIX
OpraHU3alMsIX OCYIICCTBISETCS MPU HAJUYUU y OPTraHU3alldd COOTBETCTBYIOIIMX
ycnoBuil. [l MamoOKOMIUIEKTHBIX 00111e00pa3oBaTeIbHbIX OpraHU3alUuil JOMYCKaeTCs
OTCYTCTBHEC JIMLICH3WH HA JIOTIOJHUTEIHLHOC OOpa30BaHHE W PEATU3yEeMBIX IPOTpamMM
JOTIOJIHUTENBHOTO 00pa30BaHusl.

Pexomenpanum mo MCHOJIB30BAHUIO CTAHAAPTHOTO KOMILIEKTa oOopymoBaHusi LleHTpa
"Touka pocra" mpu peanu3aluy NPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOH
HarpaBJIeHHOCTEeN onpezeneHsl B [Ipunoxkennu N 5 k HacTosmuM Pekomengauusim.



ConpoBoXKIeHHE U METOJUYECKOe O0ECHeueHUE HCIONb30BaHUs MPOPUIBHOTO
KOMILJIEKTa 000pyI0BaHUS B 0Opa3oBaTeNbHON AesITeNbHOCTH LeHTpoB "Touka pocta"
ocymiectrisieT DenepalibHbIN Oneparop.

Meroauueckne Marepuaibl, pa3padOTKM W HHBIE MaTepHalbl 10  BOIPOCAM
UCMOJIb30BaHUsl ~ NPO(QUIBHOrO  KOMIUIEKTAa  00OpylOBaHHs  pa3pabarbIBaroTcH,
aKTyaJIU3upyloTcs U pacrnpoctpanstorcs denepaiabHbIM ONEPAaTOPOM, B TOM 4YHCIE C
IIPUMEHEHUEM COBPEMEHHBIX MEa MHCTPYMEHTOB (BUJ€0, BeOUHAp, MyOINKaIUm).

denepanbHBIM ONEPATOPOM HA PErySIPHOM OCHOBE 00ecHeYnBaeTcs IPOBEICHUE
METOMYECKMX M  OOy4aroIMX  MEpONpUATHH IO  BONPOCaM  OpraHU3aluu
obpasoBarenbHoro mnpouecca B Llentpax "Touka pocrta" ¢ nmpuMeHEeHHEM NPOPUIBHOIO
KOMILJIEKTa 00OpYIOBaHUS, OKa3aHUE METOANYECKON TOMOIIM NMpH pa3paboTKe y4eOHBIX
MarepuajioB, 3aJaHUM  JUISI  COBEPLICHCTBOBAHUS  INPAKTHYECKOM  IMOATOTOBKHU
oOyyaromuxcss MO y4eOHBIM IpeAMeTaM, KypcaM BHEYPOYHOH JIeSITEIbHOCTH,
JOTIOJIHUTEIBHOTO 00pa30BaHUs AETEH.

[Tenarorndeckue pabOTHHUKH, OCYIICCTBIISIONMINE ISATEIBHOCTh Ha 0a3e LlenTpoB "Touka
pocrta" ¢ mpuMeHeHueM IpoUIHLHOTO KOMIUIEKTa 000PYIOBaHUS, MPOXOAAT 00yUeHUe 1o
porpaMMaM JIOTIOJTHUTEIBHOTO MPO(EeCCHOHAIBHOTO 00pa3oBaHus (KYpPChl MOBBIIICHUS
kBanupukanun) w3 @DenepanpHoro peectpa mporpamm  JI1O.  IloBbimeHue
KBATM(UKALMK TEJATOTMUY€CKUX PaOOTHUKOB OCYIIECTBIISIETCSI HE PEKE OJHOTO pasa B
TpH Troja.

5. Opranu3anMoOHHO-MEeTOAUYECKOE CONPOBOKICHUE U
HCII0/Ib30BAHME HHOU CO3IaAHHON B PaMKaX peajiu3aluuu
HAIMOHAJBHOIO NMpoeKTa "O0pa3zoBanue' UHPPACTPYKTYPbI

B nensix KoMIUIeKCHOTo conpoBokIeHUs AesTeabHocT LlenTpoB "Touka" ®enepaibHbIM
OllepaTopoM  OOecleYMBaeTCsl  OCYIIECTBICHHME  NyOnuKauMid U OOHOBIEHMS
METOAMYECKUX  MaTepuajoB, BKIIOYAIOUIMX  Y4eOHO-METOJUYECKHME  MaTepuallbl
(MHCTpYKIMM, METOAUYecKHe mocoOus, HHGOPMALMOHHbIE MaTepHalbl, MEPEUHU
PEKOMEHAYEMBIX JIMTEPAaTypPHbIX HMCTOUYHUKOB, BHUIEOMATepuanbl U Jp.), a TaKxKe
Marepuasl [0 UToram nposezeHus Meponpusatuii dexepanbHoro oneparopa (BeOMHAPHI,
CeMHHapbI, KOH(EePEeHIINN, COBEIAHMS U AP.).

s nenarorndyeckux paborHukoB LlenTpoB "Touka pocra" denepanbHbIM ONEPATOPOM
obecrieunBaeTcsi NPOBEICHHE TEMAaTHYECKHMX BeOMHApOB U 00pa30BaTeIbHBIX
MEpONPUATHIA, HAIPaBJIEHHBIX HAa pa3bsICHEHUE BOIIPOCOB pPean3alii 00pa30BaTEIbHbIX
nporpamMm Ha 6aze LlentpoB "Touka pocta" ¢ mpuMeHeHHEM MPOQUIBHOTO KOMILIEKTa
00opynOBaHUsI.

s PernoHanbHBIX KOOPIMHATOPOB M pyKoBomsmmx paboraukoB LlenTpo "Touka
pocra" denepanbHBIA oreparop oOecreunBaeT MPOBEACHUE TEMATUYCCKUX BEOWHAPOB,
HApaBICHHBIX Ha JIOMOJHUTEIBLHOE Ppa3bSCHEHHE BOMNPOCOB, OTHOCSIIUXCS K
HCIIOJTHEHUIO KOMILJIEKCOB Mep (AOPOXKHBIX KapT) MO CO3AAHUI0O U (PYHKLUHMOHUPOBAHUIO
IlenTpon "Touka pocra", JIOCTUKECHHIO YCTaHOBJICHHBIX nokKaszaresein



(GYHKIIMOHUPOBAHUS, HCIONB30BAaHUIO MHOM CO3JaHHOM B paMKax peanu3anuu
HaIMoHaIbHOTO MpoekTa "Obpa3zoBanue" HHGPACTPYKTYPHI.

B nemix s¢¢exTuBHON OpraHM3allMOHHO-METOANYECKON MOAJEPKKU CO3MaHUS U
¢ynkumonupoBanus LlentpoB "Touka pocra" Ha Teppuropum cyObekToB Poccuiickoii
@enepanu  PernoHanbHbIM  KOOPAMHATOPOM O0ECIIEUMBACTCSI BOBJICUEHHE JIETCKUX
texHomapkoB "KBantopuym", meHTpoB wnmdpoBoro obpasoBanusi gereid "IT-xy0",
KJIFOUEBBIX LIEHTPOB JONOJIHUTENBbHOro oOpa3oBaHus "Jlom HayuHO#l koiutaGopauuu" B
nestenbHOCTh LlerTpoB "Touka pocra" B cremyronmx Gopmarax:

1. TIpoBeneHHe COBMECTHBIX MEPONPHUITHN Ui OOyYarolmMXCs M MeIarormdecKux
paboOTHHKOB 001IIe00pa30BaTEILHBIX OpraHU3aIni, Ha 0a3e KOTOPhIX co3maroTcst LleHTpsl
"Touka pocra" (0Oyuarone CeMHHApPhl U MAaCTEP-KJIACChl 10 BOMPOCAM HCIIOIb30BAHHMS
00Opy/IOBaHusA, CPEACTB OOy4YEHHS W BOCHHUTAHUS;, METOAMYECKHUE MEPOIPHUSITHS IO
BOIIpPOCaM pa3pabOTKH, COBEPIICHCTBOBAHUS M BHEAPEHHUS MPOrPaMM JIOMOJHUTEILHOTO
00pa3oBaHHs C€CTECTBEHHO-HAYYHOW M TEXHUYECCKOM HANpaBICHHOCTH, OPraHU3aI[iH
BHCYPOYHOW JICSITEIBHOCTH OOYYAIOIIUXCS; HMHIMBUIYyalbHbIC KOHCYIBTAllUH IS
Iegarorn4ycCKux pa6OTHI/IKOB, B TOM 4YHUCIIC B PCIKHUMC OHJIafIH; 3aHATUA HpOeKTHOI;'I
JeATEILHOCThIO; KOHKYPCHBIEC i COPEBHOBATEIbHbBIC MEPOIIPUATHS /IS IeTEH U JIp.).

2. Opranuzanys ¥ ydacTh€ B PETHMOHANBHBIX U MEXKPETHOHAIBHBIX KOH(EpEeHIHIX,
dectuBansax, ¢opymMax 10 OOMEHYy ONBITOM paboOThl Ha BBICOKOOCHAICHHBIX
YUEHUKO-MECTaX, B TOM 4HCIE [0 pealu3alud  OpeIMETHbIX  oOmacteit
"EctecTBeHHO-HayuHble mpenmersl’, "EcrecTBeHHble Hayku", "Maremaruka U
nHpopmaruka", "OOmecTBo3HaHWe U ectecTBo3HaHue", "TexHomorusa", a Takxke
pOrpaMM  JIOMIOJTHUTEIILHOTO 00pa30BaHUS €CTECTBCHHO-HAYYHOW W TEXHUYECKOU
HaIpPaBIECHHOCTEH.

3. YyacTue pernoHajdbHBIX KOOPAMHATOPOB, mpencraButeneit Llentpos "Touka pocta" u
UHBIX IIEHTPOB, (DYHKIIMOHUPYIOLIUX Ha Tepputopuu cyonrekra Poccuiickoii denepanuu,
B MeponpusTusx denepanbHOro oneparopa.

I'padux meponpusiTuii, KBOTHI YYacTHus, COJEpPKAHHUE U TEXHOJOTHU IPOBEICHUS
MeponpuaThil 1oBoaaTcs denepanbHbIM ONEPATOPOM JOMOTHUTEIBHO.

4. Opranuzanys W ydyacTH€ B THPOBEACHUUM HHQPOPMAIMOHHBIX KaMIaHUN 110
MOMYJSIPU3alMU HallMOHaJIbHOrO mpoekTa "OOpa3oBaHue" Ha TEPPUTOPUH CYOBEKTOB
Poccuiickoit @eneparyu, B TOM YHCIIE COOBITHAX, IPOBOAUMBIX ISl KOHCYJIBTAIIHOHHOTO
COIIPOBOXKJIEHUSI ~ poAauTeNed  (3aKOHHBIX  HpeAcTaBuTeneil)  oOyvaromuxcs O
BO3MO)KHOCTSX JUUIsl pa3BUTHSI CIIOCOOHOCTEH M TaJlaHTOB UX JeTeH, nmpodeccnoHaIbHOM
OpPHEHTAIlMM M YCIIELIHOI'O OCBOEHMsI OCHOBHBIX OOpa30BaTEIbHBIX MPOrpaMM OOIIEro
oOpa3oBaHUs.

5. Pa3zpaboTka, yTBepKIEHUE W peanm3alis CETeBBIX 00pPa30BaTCIbHBIX MPOrpaMM C
UCIIONb30BaHUEM  BBICOKOOCHAIIICHHBIX ~ yUYEHUKO-MECT, CO3JaHHBIX B  CYOBEKTE
Poccuiickoii @enepanu B paMKax HalMoHajabHOro mnpoekrta "OOpaszoBaHue", B TOM
YHCJIE COBMECTHO € JETCKUMHM TexHonapkamu "KBanropuym".

6. Bopneuenne oOydaronuxcsi o0me00pa3oBaTeNIbHBIX OpraHU3alnuii, Ha 0a3e KOTOPHIX
cozmatorcsi W ¢yHkuuoHupyior Llentper "Touka pocra", B paznuuHble (HOPMEI



CONPOBOX/ICHUS W HACTaBHMYECTBA C  HCIIOJNIb30BAaHHEM KaJPOBBIX PECYpPCOB,
o0ecreYnBarIMX PadOTy BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JJAHHBIX B CYOBEKTE
Poccuiickoit denepanuu B pamMkax HalmoHaJIbHOTO mpoekrta "OOpazoBanue" ¢ yuyeTom
METONOJOTHH (IIEJIEBOM MOJIENIM) HACTAaBHUYECTBA OOYYAIOUIMXCS JUISl OpraHH3alluy,
OCYILIECTBIIONMNX  00pa30BaTENbHYIO  JEATEIBHOCTh MO  00Ieo0pa3oBaTeIbHbIM,
JOTIOJTHUTEIBHBIM 00111e00pa3oBaTeIbHBIM u nporpamMmam CpeIHero
npodeccuoHaNbHOrO 00pa30BaHUs, B TOM YHUCJIE C NPUMEHEHHMEM JIyYIIHUX MPaKTHK
0OMEHa OITBITOM MEXY 00YYarOIIMHUCH.

Hentpsl "Touka pocrta" MCHONB3YIOT MHPPACTPYKTYPY M KaJAPOBBIE PECYPCHI JETCKHUX
texHonapkoB  "KBanTopmyMm", co3maBaeMbix Ha 0a3e  00mIeo0pa3oBaTEIIBHBIX
OpraHM3alMi, 171 Pa3BUTHUSL IPOEKTHOM NesTeNbHOCTH oOydaromuxcs. [legaroruueckue
paborauku llentpoB "Touka pocrta" oOecrmeYnBarOT ydacTHE OOydYalomuXxcs B
MEPOMPHUATHIX JETCKUX TexHomapkoB "KBaHTopuyMm" C ymaneHHBIM HCIOJIB30BAHUEM
00OpyIOBaHUs, CPEACTB OOYYEHHS M BOCIHTAHUS, a TaKKe MPUHUMAIOT y4YacThue B
OpPraHMU3yEMBIX UMHU CEMHUHapax MO JEeMOHCTpanuu 3PQPEKTUBHOTO OMBITa peaTH3AIUU
00pa3oBaTeIbHBIX €CTECTBEHHO-HAYUYHON, TEXHOJIOTMYECKOM M MHBIX HalpaBJICHHOCTEH
CpeIu HHBIX OO0IIe00pa30BaTeIbHBIX OpPraHU3allfi, PACIONIOKEHHBIX HAa TEPPUTOPUHU
cyowbekra Poccuiickoit deneparuu.

PervonanpHbIM KOOpAMHATOPOM Ha Tepputopuu cyoObekta Poccuiickoit deneparuu
obecrieunBaeTcsi pabora 1O MOAAEPKKE 00IeoOpa3oBaTebHBIX — OpraHU3alui,
[IOKA3bIBAIOIIMX  HU3KHE  00pa3oBaTelibHblE  pe3yjibTarbl, C  HCHOJIb30BAaHUEM
UHPPACTPYKTypbl U KanpoBoro obecneueHus LlentpoB "Touka pocra" B pasauuHBIX
¢dopmarax (coBMeCTHas peanu3alus o00pa3oBaTelbHBIX IPOrpamMM, IPOBEIECHUE
o0yyYaromux MEponpUsTUid, CECMUHAPOB, KOHCYJIbTAIIUH U IIp.).

[Ipu npoBeneHNN pas3IMYHBIX MEPONPUATHN, CBA3AHHBIX C peaInu3alie HallMOHAIbHOTO
npoekra "OOpa3zoBaHuWe", UCIHOJIB30BAaHHUEM COOTBETCTBYIOIICH HMHMPACTPYKTYPHI,
KaJpOBBIX U (PMHAHCOBBIX PECYPCOB, JODKHO OBITH 0OecredeHO WX HWH(POPMALMOHHOE
COIIPOBOXKJICHUE, B TOM UYHUCIJI€ B CPEICTBAX MACCOBOM MH(MOPMAIUH, COIIMATBHBIX CETHX,
Ha caiitax o0pa30BaTeIbHBIX OpPraHU3alMN C HCIOIb30BaHUEM (DUPMEHHON CHMBOJIHMKH
HaIMOHaJIBHOTO MpoekTa "Obpa3zoBanue".

Wudopmanus 06 ywsactuu Llentpo "Touka pocra" B MEpONpHATHSX HANpPaBIsSETCS
denepanbHOMY OIEpaToOpy B PAMKax €KeKBapTaJIbHOTO MOHUTOPHHIA.

6. TpeboBanus Kk puHancoBoMy obOecniedyeHuro LlenTpos
"Touka pocra"

dunancoBoe obecrnieueHue (ynkuuonupoanus LlentpoB "Touka pocra" BKIOYaeT
3arparbl B COOTBCTCTBUHU C O6H_II/IMI/I TD€6OBaHI/I$[MI/I K OIpCACIICHUIO HOPMAaTHBHBIX
3aTpaT Ha OKa3aHHE TOCYIApPCTBEHHBIX (MYyHHIIMIIAIBHBIX) YCIYT B chepe TONIKOIBLHOTO,
HAuaJbHOTO  OOIIEr0,  OCHOBHOTO  OOINEro, CpeaHero  OOmIero,  CPEIHEro
poeCCHOHAIILHOTO 00pa30BaHUs, TOMOIHUTEILHOTO 00pa30BaHMs JIETCH U B3POCIBIX,
JOTIOJHUTEBHOTO MPO(EeCCHOHABHOTO 00pa3oBaHMs U JIMI, HMMEIOUUX WIH
MOJIYYAIOIIUX CpeaHee NpodeccHoHaIbHOE 00pa3oBaHue, MPO(PEeCCHOHATLHOTO 00yUeHMS,
NpUMEHSEeMBIMH TIpH  pacdere o0ObeMa cyOcuauu Ha (QHUHAHCOBOE oObOecrieueHue
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BBIMIOJIHEHHUSI ~ TOCYAApCTBEHHOrO  (MyHUIMIAJIBHOIO)  3aJaHUS HAa  OKa3aHUe
rOCYIapCTBEHHBIX (MYHUIMIANBHBIX) YCIYT (BBINOJIHEHHE pabOT) TOCYIapCTBEHHBIM
(MyHUIIMTIATBHBIM) ~ YUPEXKACHUEM, YTBEPKJACHHBIMU IPUKa30M MUHIIPOCBELICHUS
Poccuu ot 20 Hos6pst 2018 1. N 235 1 BKIIOYAIOIIMMHU B TOM YHCJIE:

- OIUIaTy Tpyda NeJaroruuyeckux pabOTHUKOB 00I1e00pa3oBaTebHON OpraHu3aluy,
obecnieunBaronx ¢pyHkimonuposanue Lieatpos "Touka pocra";

- MpUOOpETEeHNEe JOCTAaTOYHOTO 00beMa OCHOBHBIX CPEJICTB U MaT€pUANIbHBIX 3alacoB, B
TOM YHCIIE PACXOJHBIX MAaTepUasoB, Ui 0OECIEUEHUs peau3alii 00pa30BaTEIbHBIX
nporpaMM B o0beMe, HEOOXOAMMOM [UIsl HEMPEepPhIBHOW peann3alnuud 00pa3oBaTeIbHOIO
mporecca;

- of0ecrnieyeHHe TEKyIIEH JEATEIPHOCTH O00meo0pa3oBaTeIbHON OpraHu3aluu 10
oOecrnedeHnto 00pa3oBaTeIbLHOIO Mpoliecca.

ITpu dhopmuposanuu OromkeTa cyobekra Poccuiickoit denepannu (MeCTHOTO OrOIKETA)
Ha OYepeTHON Trox W IUIAHOBBIM MEpHON HEOOXOAMMO NperycMaTpuBaTh OIOKETHHIC
ACCUTHOBaHHMsI B  o0ObeMe, HEoOXomuMoM  uid  (UHAHCOBOTO  OOecreueHUs
¢ynxrmonupoBanus LlenrpoB "Touka pocra', B TOM YHCIIE C yYETOM COOTBETCTBYIOILEH
VH/ICKCAIHH.

7. 3aKJII0UUTEJIbHBIC MOJ0KCHUSA

[lpu peanusaiuu MEpONPHUITHN B LEMAX co3naHus ¥ (GyHKIHOHUpOBaHHs LleHTpoB
"Touka pocra" cyonsekT Poccuiickoit deneparuu odecrieunBaeT COOMOACHIE TPEOOBaAHMI
AHTUMOHOIIOJILHOTO 3aKOHO/IATENILCTBA M 3aKOHOAATEIbCTBA O KOHTPAKTHOM CHUCTEME B
cepe 3aKymok TOBapoB, paboOT, YCIyr Ui OOECHEYCHUS TOCYJapCTBEHHBIX H
MYHHUIIATATBHBIX HY)K]], B TOM YHCJIC B 4aCTH 00eCIIeYeHHUS MOBbIeHHs 3P HEeKTHBHOCTH,
HUCKIIIOUCHUA OIrpaHUYUCHUA Kpyra IIOCTABIIMKOB W IIOCTAaBJISICMOI'O O6OPYZ[OB3HI/I$I,
MOBBIIICHUST PE3YJBTATUBHOCTH OCYIICCTBICHHUS 3aKyMOK, 00eCIeUeH s MPO3PaYHOCTH,
MPEAOTBPALICHUS KOPPYIIIUH U IPYTHX 3IOYHOTPEOICHHUHA.

IIpu ocymectBnennu cyobexktamu Poccuiickoit dexepanuu 3aKynokK TOBapoB, padorT,
YCIyr C Uenblo mpuoOpeTeHus 0o0OpyHOBaHHS, pPACXOAHBIX MAaTepHajoB, CPENCTB
oOy4eHus ¥ BocluTaHus B 1ensx co3nanus Llentpos "Touka pocta" 3a cuet cybcuaum u3
denepanpHOrOo  OrOmKeTa Oromkeram cyObekToB  Poccwiickoit  ®Denmepamuum  Ha
co(prHaHCHpOBaHKE PACXOIHBIX 00513aTeNbCTB CyObekTOB Poccuiickoit deaeparuu:

- oOecrieunBaeTCs NEHTPAIH3AIINS 3aKyIIOK B IOPSIKE, OMPEICIICHHOM ITYHKTOM 7 CTaThH
26 denepanpHOro 3akoHa "O KOHTPAKTHOW cHUCTeME B cepe 3aKyIoK, TOBApOB, padoT,
YCIYT I 00€CIICYCHHS TOCYIapCTBEHHBIX U MYHHIIMIIATBHBIX HY X",

- TMPUMEHSETCS HAI[MOHAJBHBIA PEXXHM B COOTBETCTBHHM C TPEOOBAHUSMHU CTaThbu 14
@enepanbHoro 3akoHa ot 5 ampens 2013 . N 44-®3 "O koHTpakTHOM cucteme B chepe
3aKYIIOK TOBapoB, PaboT, yCIyT Jjisi 00€CIeUYeHUs TOCYIapCTBCHHBIX U MYHHITMITAIEHBIX
HyXn1".

Kpome toro, mpu ocyimiecTBieHHH 3aKymnok cyObekramu Poccuiickoiri ®enepanuu
JOJKHBI OBITh YYTCHBI:
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- nojoxkeHus nocranosieHus [IpaButennscTtBa Poccuiickoit @enepanuu ot 03.12.2020 N
2013 "O MUHMMAJIBHOM JI0JI€ 3aKYIIOK TOBAPOB POCCUKCKOTO MPOUCXOKICHUA";

- nojoxkeHus nocranosieHus [IpaButennsctBa Poccuiickoit @enepanuu ot 03.12.2020 N
2014 "O MUHHMAIBHOW O00S3aTEBLHOM JIOJIE 3aKyIOK POCCHUCKHX TOBapOB U €€
JIoCTKeHUH 3akazdukoM" (BMecte ¢ "[lonokeHueM o TpeOOBaHUAX K COMACPIKAHUIO U
dopme orueta 00 0OBEME 3aKYIIOK POCCHHCKHX TOBAapOB, B TOM YHCIE TOBApOB,
MOCTABJIIEMbIX TPHU BBHINOJHEHUH 3aKyMaeMbIX padoOT, OKa3aHUM 3aKyNaeMBbIX YCIYT,
OCYIIECTBIICHHBIX B LEISAX JOCTHKEHHUS 3aKa3UMKOM MHUHUMAJILHOM 00S3aTEIbHON J10JIU
3aKyIOK, O TPEeOOBaHMSIX K COJACPKAHUIO OOOCHOBAHHS HEBO3MOXXHOCTH JOCTIKEHUS
3aKa34MKOM MHUHHMAJILHOW 0053aTEIIbHON JOJM 3aKYIOK POCCHICKUX TOBapoOB (B TOM
Yyclie TOBAapOB, IOCTABISEMBIX NPU BBIIOJHEHUH 3aKylaeMmblX paboT, OKa3aHUU
3aKyMaeMbIX YCIyT) OTIAEIbHBIX BUIOB, MPU OCYIIECTBICHHH 3aKylNOK KOTOPBIX
YCTAHOBJIEHBl OrPAaHUYEHHUS JOMycKa TOBApOB, MPOUCXOASAIIUX M3 HHOCTPAHHBIX
TOCY/IapCTB, O MOPSJIKE MOJATOTOBKH M Pa3MEIICHHS B €IMHOW MHPOPMAIIMOHHONW CHCTEME
B c(pepe 3akynok Takux otdyera u obocHoBanus", "[lonokeHHEM O MOPSAKE, KPUTEPUSIX U
MOCJIEICTBUU MPOBEACHHUS OLEHKH BBIMOJHEHHS 3aKa3UMKOM OOSI3aHHOCTU JOCTHKEHUS
MUHUMAaJIbHON 0053aTeNbHON MO 3aKYMIOK POCCHICKMX TOBApOB (B TOM UYMCIIE TOBAPOB,
MOCTABJISIEMbIX TIPU BBIMIOJIHEHUH 3aKyMaeMbIX padOT, OKa3aHUM 3aKyINaeMbIX YCIIYT)
OTAENBHBIX BUJOB, NMPU OCYIIECTBICHUH 3aKYNOK KOTOPBIX YCTAaHOBJIEHBI OTPaHUYCHUS
JIOITyCKa TOBapOB, IPOUCXOISIINX U3 HTHOCTPAHHBIX rocyapcTB').

Ipunoowcenue N 1

K Memoouueckum pekomenoayusim

KOMIUIEKC MEP ("IOPOKXHAA KAPTA") 110
CO3JAHHUIO U PYHKIHNUOHUPOBAHUIO B
OBI1EOBPA3OBATEJIBHBIX OPTAHU3ALIUSAX,
PACIIOJIO)KEHHBIX B CEJILCKOH MECTHOCTH
N MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM, 1
TEXHOJIOT'HYECKOM HAINTPABJIEHHOCTEN
"TOYKA POCTA"

N HanmenoBanue OTBeTCTBEHHBIN Pesynbrar Cpok
MEPOIPUSITUS
1. 'Y TBEpKICHBI: PernonanbHbIi PacriopsinuTenbHbliiHe no3nHee 31
- TOJDKHOCTHOE KOOPIUHATOP AKT PErMOHAJIBHOTO [HBaps X <2> roga
IIMII0 B COCTaBE oprasa
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[PETHOHAIILHOTO
BEIOMCTBEHHOIO
[IPOEKTHOTO oduca,
OTBETCTBCHHOC 3a
co3maHue u
(YHKLIMOHUPOBaHUE
enTpoB "Touka
pocta";

- ITOKa3aTeNIn

e TeIbHOCTH
enTpoB "Touka
pocta";

- TUIIOBOE
[TonoxxeHue o
MesaTeIbHOCTH
[enTpos "Touka
pocTta" Ha
TEPPUTOPHUH
cyObekTa
IPoccuiickoit
Denepanuu

- TIepeYeHb
0011e00pazoBareIbH
bIX OpraHU3aluH,
[PaCIOJIO’KEHHBIX B
CEIIBLCKOM
MECTHOCTH M MaJIbIX
ropojax, Ha 6asze
KOTOPBIX
[TAaHUPYETCS
co3nanue LlenTpoB
"Touka pocra'.

MICTIOJTHUTENbHOM
BIIACTH,
OCYIIECTBIISIOIIECTO
rOCYIapCTBEHHOE
yIIpaBJIeHHUE B
chepe oOpazoBaHus
(manee -
[PacCIIOpsAUTEIbHBIN
axT POVB)

ChopmupoBan u
COTTIacOBaH
MHPPACTPYKTYPHBIN
ITCT

PernoHaabHbBIN
KOOpPJMHATOD,
(benepanbHbIT
orneparop

[IrnceMo
(benepanbHOro
orneparopa u
[PaCIIOPSAAUTEIbHBIN
akt POVIB

CoracHo
OTJICTTLHOMY

rpaduky

OObSIBICHBI
BaKyIIK{ TOBapOB,
paboT, yciyr ams
coznanus LleHTpoB
"Touka pocra"

PernonaabHbIN
KOOPJIMHATOP

N3Bemenus o
[IPOBEJICHUU
BaKyIoOK

He mo3aHee 1
arperst X roja

ChopmupoBaHbl
MPOCKTHI
BOHUPOBAHUS
[lenTpoB "Touka

PernonaibHBIN
KOOPJAWHATOP

IPacriopsiAuTeIbHBIN
axT POIB

He rmo3aHee 1
arpens X roga




ocra"

S. [TpoBenen PernoHanbHbIM [To popme, 25 aBrycra X roaa,
MOHHUTOPUHT pabOT [KOOPAUHATOP OMpeaesIieMon najee exXerogHo
[0 TIPUBEICHUIO MuHIpoCBeIeHUs
rtomaiok [lentpos Poccun nim
"Touka pocta" B DenepalibHbIM
COOTBETCTBHE C OIepaTopomM
METOTNYECKIMHU
[PEKOMEH1alUusIMU
MUHOPOCBEILICHUS
Poccun

6. Hadgasno paboTsl PernonanbHbIN Mupopmarnmonnoe |1 cerrsops X roga
[{entpoB "Touka  [koopAmHATOP ocsenieHue B CMU

ocra"

7. FoxexkBapranbHbll  |PernoHanbHbIN OTyer 1 okxTs16ps X rona,
MOHUTOPUHT KOOPJAMHATOP DenepanbHOMY nasee -
BBITIOJIHEHUS oreparopy 1Mo €KEKBAPTAIbHO B
[HOKa3aresaen MTOTaM TEUCHHE 2-X JIET
CO37aHUs U MOHUTOpPUHIA
(YHKLIMOHUPOBaHUS
enTpoB "Touka

ocra"

<2> X -ron MHOIYy4YCHUS Cy6CI/I,Z[I/II/I.

Ilpunooscenue N 2

K Memoouueckum pekomenoayusim

MUHUMAJBHBIE UHAUKATOPHI U
MMOKA3ATEJIA PEAJIN3AIINU MEPOIIPUATHUIN
1O CO3JAHUIO 1 ®YHKIIMOHUPOBAHHIO B
OBIIEOBPA3BOBATEJ/JIBHBIX OPTAHU3AIIMSIX,

PACITIOJIOKEHHBIX B CEJIbCKOU MECTHOCTH

N MAJIBIX TOPOJIAX, IEHTPOB OBPA3SOBAHUS

ECTECTBEHHO-HAYYHON U
TEXHOJOT'MYECKOUW HAITPABJIEHHOCTEN
"TOYKA POCTA"



Ooee yaeOHBIX
[peaMeTa 13 yucia
[IpEeIMETHBIX o0yiacTei
"EcTecTBeHHO-HayUYHbIE
peaMeTsl”,
"EcTecTBeHHbIE
Hayku'", "Marematnka
1 nHpOpMaTrKa",
"OO1IecTBO3HAHUE U
eCTeCTBO3HaHHuE",
"TexHonorus" u (i)
KypChbl BHEYPOUHOH
NeSITENIbHOCTH
OOILEMHTEIUIEKTYa IbHO
1 HAIIPABJICHHOCTH C
MCII0JIb30BaHUEM
CpeACTB 00y4eHUs U
BocniutaHus LlenTpa
"Touka pocra" <3>

Haumenosanue MunumaibsHOE MunumansHoe |Mertoauka pacuera
WHUKaTOpa 3HAYEHUE B TO/ JUIS | 3HAUYECHHE B IOJ MUHHUMAJIEHOTO
(mokazareiis) 001eo6pazoBarebH TUTSI MoKasareys B

BIX OPTAHU3AINN, HE [MATOKOMILIEKTHBIX|IICJIOM IT0 CYOBEKTY
SIBJISTFOIIIXCS 00111600pa3oBaTeh, Poccuniickoit
MaJIOKOMIUJIEKTHBIMHU | HBIX OpraHu3anmii | degepanuu, B rof
UuciieHHOCTh 300 100 CymMma 3Ha4eHU I
00yJarommxcs (B rom OTKpBITHS -  |(B TOZ OTKPBITHUSA - [[IOKa3aTess 1o
o01eo6paszoBarenbHOM [150) 50) BceM
OpraHU3aIHH, 001meo0OpaszoBareb
OCBaMBAaIOIINX JBa U HbIM

OpTraHHU3aIVsIM, Ha
0a3e KOTOPBIX
CO3JAIOTCSI LIEHTPHI
"Touka pocra"

TEXHUYECKON 1
€CTECTBEHHO-HAYYHOI
HaIpaBJICHHOCTH C
HCITOJIb30BaHUEM
CpeACTB 00y4eHuUs U
BocniuTanus L{entpa

"Touka pocra' <4>

("4enoBeK)

UncneHHoCTh 60 30 CyMMa 3HaueHui
00y4arOIIXCS (B oIl OTKPBITHS - (B TO OTKPBITHS - |[IOKA3ATEJIS 110
o01reo0pasoBarenbHOi |30) 15) BCeM
OpraHu3alNH, 0011e00pazoBaresb
0CBaNBAIOIINX HBIM
ITOTIOJTHUTEIIbHBIC OpraHu3aIysIM, Ha
00111€00pa30BaTeNbHbIE 0a3e KOTOPBIX
[IpOTPaMMBbI CO3JIAIOTCSI LICHTPBI

"Touka pocra"




("4enoBeK)
3 Jlons negarormdyeckux [100 100 100
PabOTHUKOB IICHTPa
"Touka pocra",
[IPOILIEAINX 00y4YeHUE
[10 MpOrpaMMaM U3
[peecTpa nporpamm
[TOBBIIIICHHSI
KBaTH(PUKALIH
(enepanrbHOTO
oreparopa <5> (%)

<3> Hcnonb3oBaHUE CPEACTB O0OPYIOBaHUS, OOY4YEHHs M BOCIUTAHHUS BO3MOXKHO Ha
BCEX YpPOBHIX 0Omero oOpa3oBaHUS W IENEcO00pa3HO UIs pealn3aluu ypOUHOH |
BHEYPOUHOW JIEATEIBHOCTH MO MPOrpaMMaM €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYeCKOMH
HarpaBiieHHOcTel. Pacuer mokasaTenst mpeaycMaTpuBaeT CyMMHPOBAaHHE UYHCICHHOCTH
oOyuarouxcst 0011eo0pa3oBaTeIbHON OpraHu3aliy, KKl U3 KOTOPBIX 33€HCTBOBaH
B OCBOGHMM HE MEHee JByX NpPEAMETOB, KypCOB, IMCUUIUIMH  (MOMYJIEH)
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOH HamnpaBIEHHOCTEH B paMKax peaju3aliu
OCHOBHBIX O00I1€00pa30BaTeIbHBIX MPOrpaMM. YUHTBHIBAIOTCS YYEOHBIE NPEAMETHI W3
yuclia MpeAMETHhIX obnacteil "Maremarnka u uH@opmaruka", "OOHieCTBO3HAHHE U
ectectBo3Hanue", "Texnonorus", "EctecTBeHHO-HayuHble npenmMeThl”, "EcTecTBeHHbIE
Hayku" M (MJIM) KypChl BHEYPOUHOM JESITEIbHOCTH, pealu3yeMble C HCIOJIb30BaHUEM
cpenctB obOyueHuss u BocnurtaHus llentpoB "Touka pocra". B cimyudae, eciu B
00111e00pa3oBaTeabHON OpraHuM3aluy, oOIlas YHUCIEHHOCTh OOy4arolMXcs MEHbIIe
YKa3aHHOTO 3HA4Y€HMs, 3HAYCHHE IOKa3areisl JOJKHO COCTaBisITh He MeHee 80% ot
00IIe# YUCIEHHOCTH 00YyYarOIINXCS.

<4> B ciydae, eciu B 00meo0Opa3oBaTeNbHOW OpraHM3alyy, OO0INas YHCICHHOCTD
00y4JaroLIMXcsl MEHbIIE 3HAUEHMs], YKAa3aHHOIO B IOKazaTtene 1, 3HaueHHE IOKa3aTes
JIOIDKHO cocTaBisiTh He MeHee 20% or oOmel yucieHHOCTH oOyvarommuxcs. Jls
MaJIOKOMIUIEKTHBIX 00111€00pa30BaTeIbHbIX OpPraHU3alUil JIONyCKaeTcs OTCYTCTBUE
JWIEH3MM  Ha  JONOJHUTENbHOE  O0pa3oBaHME W pEAlM3yeMbIX  IMPOrpaMm
JONOJIHUTEIBHOIO 00pa30BaHMs.

<5> B cooTrBeTcTBUM C NYHKTOM 2 yactu 5 crarbu 47 DenepanbHOro 3akoHa OT
29.12.2012 N 273-®3 "O6 oOpazoBanuu B Poccuiickoit ®enepanuu" MNOBbILIEHUE
KBaJM(UKALMU NEAArOrMYecKuX pabOTHUKOB OCYLIECTBISETCS HE peke OIHOIo pas3a B
Tpu roxaa. lloBbllieHune kBanuguKaluu Megarorndeckoro paborHuka ImeHTtpa '"Touka
pocra" 3acUMTBHIBAETCS NMPH HAJTMYUM JICHCTBYIOIIEro (C JaThl MPOXOXKIEHUS MPOLLIO HE
Oomee 3 7eT) YIOCTOBEpEHHsI O TMOBBIIICHUH KBaTU(HUKAIMKA TI0 TPOTrpaMMawm,
COOTBETCTBYIOIIMM HanpasiieHHOCTAM Ilentpa "Touka pocra"”, nam NpoxokaeHUU
o0y4yeHus 1o mporpammam (QezepajbHOro oneparopa. TakkKe y4MTHIBA€TCS HAIUYHUE Y
[eJarOTMYEeCKUX PAOOTHUKOB YIOCTOBEPEHHH O NOBBILIEHUH KBAJIU(UKALMUA 10
nporpamMmmaM u3 denepanbHOro peecTpa 00pa3oBaTeNIbHBIX IPOrpaMM JOMOJIHUTEIBHOIO
po¢eCCHOHAIILHOTO 00pa30BaHHUS.
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Ilpunooscenue N 3

K Memoouueckum pekomenoayusim

NMEPEYEHB OBIIIEOBPA3OBATEJIbHBIX
OPTAHM3AILIMHI, HA BA3E KOTOPBIX
IVIAHUPYETCSI CO3IAHUE N
®YHKIIMOHUPOBAHUME [IEHTPOB
OBPA3OBAHUS ECTECTBEHHO-HAYYHOHN N
TEXHOJJOTI'NMYECKOMW HATIPABJIEHHOCTEN
"TOUKA POCTA" B T'OJIY B PAMKAX
®EJEPAJIBHOTI'O TPOEKTA "COBPEMEHHAS
IIKOJIA" HAITMOHAJIBHOI'O ITPOEKTA
"OBPABOBAHUE" B
(HAUMEHOBAHUME CYFBEKTA POCCUHUCKOU
®EJIEPAIINN)

Nn/n |HaumenoBanu|HanmenoBanu [fOpunudeck| YncineHHOCTh | MaJOKOMIUIEKTHAS

e e uii anpec |oOyuaromuxcs | (1a/HeT, KOITUIeCTBO
MYHHUIIUIIATIBH|001me00pa3oBal 061eodpas KJ1aCCOB-KOMILJICKTOB)
oro TEILHON  |OBaTEIIbLHOM
0o0pa30BaHHUs | OpraHU3alllH, [OpraHru3aIu
Ha 0ase u (1o
KOTOPOH yCTaBy)

TUTAHUPYETCS
co3/laHue
LenTpa
"Touka pocra"

Ipunoocenue N 4

K Memoouueckum pekomenoayusim

TUITIOBOE IOJIOKEHUE O IIEHTPE
OBPA3OBAHUS ECTECTBEHHO-HAYYHOM U
TEXHOJOI'MYECKOUW HATITPABJIEHHOCTEN



"TOUKA POCTA'" HA BASBE <HAUMEHOBAHUE
OBIIEOBPA3ZOBATEJIBHOU OPTAHU3AIIUN>

1. O01mue moJio:KeHUA

1.1. IlenTp oOpa3oBaHMUsI €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOW HampaBIIEHHOCTEH
"Touka pocra" Ha 6a3e <HaMMEHOBaHHE OOICOOpPa30BATEIPHOW OpraHu3aluu> (1anee -
LlenTp) co3maH ¢ WENbl0 pa3BUTHA Yy OOYYAIOIIUXCS €CTeCTBEHHO-HAy4YHOH,
MaTeMaTH4eCcKol, WH(GOPMAIMOHHON TI'PaMOTHOCTH, (OPMHUPOBAHMS KPUTHUECKOTO U
KPEaTUBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOM HAPaBIEHHOCTEH.

1.2. LleHTp HE ABIACTCS IOPUAMYECCKUAM JIMIIOM U JCHCTBYET YISl IOCTUKEHUSI YCTaBHBIX
1eneil <HauMeHOBaHHE 00IIe00pa30BaTENbHON OpraHu3auun™> (Aanee - YupexaeHue), a
TaKke B MENAX BBIMOJHEHUS 3aad W JOCTIDKEHUS IIOKa3aTrelied W Ppe3y/bTraToB
HaIMOHAaJBHOTO MpoekTa "Obpa3zoBanue".

1.3. B cBoeil pesarenbHocT LleHTp pykoBoacTByeTcst @DenepaiabHbIM — 3aKOHOM
Poccuiickoit ®enepanun or 29.12.2012 N 273-@3 "OO obpazoBanuu B Poccuiickoit
®enepanun”, , JPYI'MMH HOpPMAaTHUBHBIMH JOKyMEHTaMM MUHHUCTEpCTBa
npocsenieHuss Poccuiickorn @enepanny, WHBIMA HOPMAaTUBHBIMU IIPABOBBIMM aKTAMM
Poccuiickoit denepanuu, IPOrpaMMoii pa3BUTHS <HauMEHOBaHME
00meo0pa3oBaTeIbHON  OpraHu3alum>,  IUIaHaMH  palOThl,  YTBEP)KICHHBIMH
yupenuresneM u HactosmuM [lonoxenuem.

1.4. Llentp B cBOEH [€ATENbHOCTU IOAYUHSETCS PYKOBOAUTENIO YUPEXKICHUS
(mupexTopy).

2. lHean, 3axa4u, pyHkuuu gesareabHoctu LlenTpa

2.1. OcHoBHOM 1ENbIO JesATeabHOCTH LleHTpa sBisieTcsi COBEPIICHCTBOBAHUE YCIIOBHIA
JUIS TIOBBIIICHHS] KauecTBa 0Opa30BaHMs, PACIIMPEHHUS BO3MOXKHOCTEH 0OO0ydaroluxcs B
OCBOCHHM  y4YEOHBIX  MPEJAMETOB  C€CTCCTBEHHO-HAYYHOH W  TEXHOJIOTHYECKOM
HaMpaBIEeHHOCTEH, MPOrpamMM JIOTIOJIHUTEILHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOU U
TEXHHYECKOW HANPaBICHHOCTEH, a TaKkKe I TPAKTHICCKOW OTPabOTKH ydeOHOTro
Marepuaa o yueOnsim npeameram "dusuka', "Xumus", "buonorus".

2.2. 3apayamu LlenTpa sBistores:

2.2.1. peanuzamys OCHOBHBIX 00IIEOOpa30BaTeIbHBIX MPOTPaMM IO  y4EOHBIM
IpesIMEeTaM €CTeCTBEHHO-HAYYHOH M TEXHOJIIOTHYECKOM HAIPaBICHHOCTEH, B TOM YHCIIE B
paMKax BHEYPOUHOH JIEATEITLHOCTH 00yJatOLIIXCS;

2.2.2. pa3paboTka u peanuzanus Pa3HOYpPOBHEBBIX JOTIOJTHUTENBHBIX
00111e00pa30BaTeILHBIX porpaMmm €CTECTBEHHO-HAYYHOI 51 TEXHUYECKOU
HaIPaBJICHHOCTEMH, a TAK)Ke UHBIX IIPOrPAMM, B TOM YHCJIE€ B KAHUKYJISIPHBIA IEPUOLL;
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2.2.3. BOBJIEUEHHE 06yqa101u1/1xc;1 Hn I1IC€Aarorund4cCKux pa6OTHI/IKOB B IIPOCKTHYIO
ACATCIIBHOCTD,

2.2.4. opranuzaiysi BHEY4eOHOM 1eATEIbHOCTH B KaHUKYISPHBIN NEpUOl, pa3paboTka u
peanu3aiys COOTBETCTBYIOUINX 00pa30BaTeNbHBIX MPOTPaMM, B TOM YHCIIE IS JIarepe,
OpPraHU30BaHHBIX 00Pa30BATEIHHBIMU OPTAHU3AIMSIMY B KAHUKYJISIPHBINA MIEPUOL;

2.2.5. moBbimeHHe Mpo(eCcCHOHATBHOTO MAaCTepCTBAa IEJArorudeckuX paOOTHHUKOB
LleHTpa, peanu3ylOmMX OCHOBHBIE U JIOTIOJHHUTEIBHBIE 001Ie00pa3oBaTebHbIC
IPOTPaMMBI.

2.3. HGHTp AJ1d JOCTHIXKCHUA LEJIN W BBIIIOJIHCHUA 3a1a4 BIIpaBEC B3aHMOI[€fICTBOBaTB C:
- pa3/IN4YHbIMHA O6paBOBaTeJ'IBHI>IMI/I OopraHu3anusiaMu B (bopMe CCTCBOI'O BBaHMOﬂeﬁCTBHH;

- ¢ MHBIMH 00pa30BaTCIbHBIMU OpraHW3AIMSIMU, Ha 0a3e KOTOPBIX CO3aHbI LEHTPHI
"Touka pocra";

- ¢ (enepa’abHBIM ONEPATOPOM, OCYIIECTBISIOMMM (PYHKIUMU O HHGOPMAIMIOHHOMY,
METOJIMYECKOMY M OpPraHU3AIMOHHO-TEXHUYECKOMY COTPOBOXKJICHUIO MEPOTPUSTHH IO
co3naHuio U (pyHKIMOHUpOBaHMIO 1IeHTpoB "Touka pocra", B TOM 4uCie MO BOMpPOCaM
MTOBBIIICHUS KBATH(PHUKAINH ITearOTHICCKUX paOOTHUKOB;

- 00y4arolUMUCS U POAUTENSIMUA (3aKOHHBIMU IIPEJICTABUTENSIMH) O0yUarOLUXCsl, B TOM
qHcie ¢ IPUMEHEHUEM TUCTAHLMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHI.

3. lHopsinox ynpasjienus Llearpom "Touka pocra"

3.1. PykoBogurens YupexIeHUs U3LAcT JIOKAJIbHBIII HOPMAaTUBHBIA aKT O HA3HAYCHUU
pykoBomutens LlenTpa (Kyparopa, OTBETCTBEHHOTO 32 (D)YHKIIMOHHPOBAHHE U Pa3BUTHE),
a Taxxke o coznanuu Llentpa u yreepxkaenuu Ilonoxenue o gesrensHocty LienTpa.

32. P YKOBOOUTCIIEM LIeHTpa MOKET OBITH Ha3HAYEH COTPYHAHUK y‘{pe)KI[eHI/IH U3 4uciia
PYKOBOAAIIHNX U MIEAATOrMYCCKUX pa6OTHI/IKOB.

3.3. PykoBoautens Llentpa oGs3aH:
3.3.1. ocyiecTBIATH ONEepaTUBHOE PyKOBOACTBO LleHTpoMm;

3.3.2. mpencraBniATh MHTEpechl lleHTpa 1O JOBEpEHHOCTHM B MYHMIMIAIBHBIX,
TOCYAapCTBEHHBIX OpraHax PErHOoHa, OpraHM3alsIX /IS pealu3aluy Lelned W 3a1ad

enTpa;

3.3.3. oruuthiBaThCs mnepen PykoBomuteneMm VYupexIeHus O pesyabrarax padoTbl
IlenTpa;

3.3.4. BBINONHITh WHBIE O0S3aHHOCTH, MPETYCMOTPEHHBIC 3aKOHOIATEIHCTBOM, YCTABOM
YupexaeHus, T0JDKHOCTHOM MHCTPYKIUEN U HacTosAuM [lomoxxenuem.

3.4. PyxoBoaurens LlenTpa Bripase:

3.4.1. ocymecTBIATh paccTaHOBKY KaapoB lleHTpa, mpuemM Ha paboTy KOTOPBIX
OCYIIECTBIICTCS IPUKA30M PYKOBOAMTEIS Y UPEKICHUS;



34.2. 1m0 COIIacOBaHHIO C  PYKOBOIUTENEM  YUpeXJACHHUS  OpraHU30BBIBATH
yueOHO-BOCIIUTATEIbHBIA Tporiecc B LIeHTpe B COOTBETCTBUM C LENSIMH MU 3aJauaMu
LlenTpa 1 oCyIIEeCTBIATH KOHTPOJIb 3a €r0 peanu3aliei;

3.4.3. ocymiecTBISTh MOATOTOBKY OOYYaIOMIMXCSA K YYaCTHIO B KOHKYpCaX, OJMMMITHA/IAX,
KOH(QEPEHIUSAX M WHBIX MEPONPHATUAX 0 NPOQHIII0 HANPaBICHUH JESITEIBHOCTH

LenTpa;

3.4.4. 1o COIMacOBaHUIO C PYKOBOIUTENIEM YUPEXKACHUS OCYLIECTBIIATH OpPraHU3aLUI0 U
IIPOBEJICHUE MEPOIIPUATHI 110 pouIIto HarlpaBieHui AesteabHocTH LlenTpa;

3.4.5. ocCyulecTBIsATh HMHBIE TIpaBa, OTHOcsAmUECS K gaestenbHocTH lleHTpa u He
MPOTUBOpEUAIUE ILENsIM U BUAAM JIEATEIbHOCTH O0Opa30BaTENIbHON OpraHu3aliu, a
TaKXKe 3aKOHOJAaTeNbCTBY Poccuiickoit deneparuu.

Ipunosxcenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJIAIINH 11O UCITOJIB3OBAHUIO
CTAHIAPTHOI'O KOMIIVIEKTA
OBOPYIOBAHUSA HEHTPA "TOYKA POCTA" ITPU
PEAJIM3AIINU TPOT'PAMM
ECTECTBEHHO-HAYYHOM U
TEXHOJIOT'HYECKOM HAITPABJIEHHOCTEN

[lepeueHp cTaHAApTHOTO KOMIUIEKTa 0OOpynoBaHus s ocHamienus LlenTpoB "Touka
pocrta" chopMUPOBaH C YYETOM psija MPUHIIUIIOB, B TOM YHCIIE:

[TpuHIMI TIPEeMCTBEHHOCTH cuUCTeM obOopynoBaHus. OOopymoBaHHE Ui HPOBEICHHS
YUYEHHUYECKUX MPAKTHUECKUX PaboT sABJIsETCA OOLIUM JJIsl yPOBHEH OCHOBHOTO OOILEro 1
cpenHero oOmero o0Opa3oBaHus. B cucreMe HamISAHBIX CPEACTB OOydYeHHS H
J€MOHCTPAllUOHHOTO 00OpYyAOBaHMS HMEIOTCS 0a30Bble 3JEMEHTHI, O0Iue Ul
OCHOBHOTO 00miero u cpeanero oomiero obOpasoBanus. Ludposas maboparopusi u
o0opynoBaHHEe  OOIIEro Ha3HAYEHUS MO3BOJIAIOT  OOecneyuBaTh  JAEATEIbHOCTb
o0Oyyarommxcsi Kak B OCHOBHOM, Tak W B CTaplleil HIKojle, a B COBOKYIIHOCTH C
IUGPOBBIMU  JTAOOpATOpUsIMU 10 (pu3MKe, OHUOJOTMM M XUMHUU - TPAKTHYECKYIO
JeSITEIbHOCTh B paMKax M3y4E€HMsI €CTECTBEHHO-HAy4yHbIX npeameToB B 10 - 11 kmaccax
Ha yri1yOJIEGHHOM YpOBHE.

[TpuHIMD codyeTaHHs KIACCHYECKUX M COBPEMEHHBIX CPEACTB M3MEPEHHH M CII0COOO0B
OKCIIEPIMEHTAIBHOTO HCCIIEIOBaHUS sBICHHWH. B coctaB 000pyqoBaHUS BXOIST
KJIaCCHUYECKUE CPEJCTBA M3MEPEHUs (HampuMep: AMHAMOMETPBI, CTPEIOYHBIE aMIIEPMETP
¥ BOJBTMETP) W LHQpOBBIE NpUOOPHI (Hampumep: mHU(POBBIE BECH, CEKYHIOMEp) U
natyuky. CoOirofieHne 3TOro NpUHIMIA UMeeT 0co00e 3HaYeHUe Il YPOBHSI OCHOBHOIO
oOmiero 00pa3oBaHMsI, TOCKOJIBKY 37€Ch IMPOUCXOJUT 3HAKOMCTBO CO CrHoco0aMu



u3MepeHus: (U3MYECKUX BEIMYHMH, (OPMUpPYETCS MOHMMAHUE MPUHIMUIIOB JCHCTBHS
AHAJIOTOBBIX M3MEPHUTEIbHBIX MPHOOPOB M OOCCIICUUBACTCS MEPEXO]] K HCIIOIb30BAHUIO
MHCTPYMEHTOB U (PpoBOii maboparopuu.

[Mpunnun IPUOPUTETA Y4EHUYECKOTO IKCIIEpUMEHTA JUISt peanuzanuu
CUCTEMHO-/IEATEIbHOCTHOTO NOAX0/a. Peanun3anus cucTeMHO-AEsITENbHOCTHOTO MOIX0Aa
B OOy4YEHHH €CTECTBEHHO-HAyYHBIM MpeAMETaM Oa3upyeTcsi B TEPBYIO oOdepenb Ha
BOBJICYCHHH OOYyYalOUIMXCS B MPAKTUYECKYIO0 JIEATEIbHOCTh IO  IPOBEICHHUIO
HaOmroneHnit u onbITOB. [l03TOMY 3HAaYMTEIbHAS YAaCTh HAONIONEHUI U OIBITOB, KOTOPHIC
B TPaJUWLMOHHON METOJUKE MpEeAJIarajJuch Kak JIE€MOHCTPALMOHHbIC, IEPEHECEHbl B
pa3psan ydeHmdeckux pabor. CiemyeT OTMETHUTh, YTO B HACTOSAIIEE BpeMsl H3yUCHHE
¢bu3nKk, XUMUHA U OMOJIOTUY B OCHOBHOM IIKOJIE M Ha 6a30BOM YpOBHE CTApIIECH IIKOJIbI
OPUEHTHPYETCA Ha OCBOECHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KOTOPOE HJIET 4Yepe3
pa3BuTHE crocoOHocTel y4daluxcs aHaJM3UPOBATh pa3zHo00pa3HyIO
€CTECTBEHHO-HAy4YHYI0 MH(QOpPMALMIO U HUCHOJIb30BaTh IONYYEHHbIE 3HAHUSA IS
OOBSICHEHUS SBICHUI M MPOLECCOB OKPYXKAIOIIEr0 MHpA; MOHUMAaTh OCOOEHHOCTH
UCIIOJIb30BaHUsI METOJIOB €CTECTBO3HAHUS JUISl MOJIyUYE€HUSI HAyYHBIX JAHHBIX; IIPOSBISATH
CaMOCTOSTENIbHOCTh CYXJEHUH U TIOHUMATh POJIb HAYKH U TEXHOJOTMYECKUX MHHOBALUI
B pa3BUTUH OOIIECTBA; OCO3HABATH BAXXHOCTh HAYYHBIX HMCCJIEJOBAHUN M HX CBS3b C
HallUM MaTepualbHbIM OKPYKEHHUEM MU COCTOSHUEM OKpyXarouied cpeabl. OpueHTanus
Ha €CTECTBEHHO-HAYyYHYIO I'PaMOTHOCTb IIPEIOJaraeT akileHT Ha METOI0JIOTHIO HAYKU U
HAMNPSAMYIO CBS3aHO Kak ¢ OOLIMM YHCIIOM YYEHHUYECKHUX OIBITOB B Kypcax €CTECTBEHHBIX
HayK, TaK ¥ HAIIPaBJICHHOCTHIO UX Ha ()OPMUPOBAHUE CAMOCTOSTEIILHOCTHU JEHCTBUI Npu
MIPOBEJICHUH HAOIOCHUN, U3MEPEHUIN U HCCIE0BAaHUM.

Hcnonp30BaHue CPEe/CTB HAIISIAHOCTH M y4eOHOro o0OpyI0BaHMs B y4eOHOM Iporecce
HAIlPaBJICHO HA BBINOJIHEHHS CIEAYIOMUX (QyHKUIMI: oOecneynBaloT Oojee IMOJHYI U
TOYHYIO HH(pOpMAIHIO 00 N3ydyaeMOM SIBICHHH WIA 00BEKTE i TEM CaAMbIM CIIOCOOCTBYIOT
NOBBIIICHUIO KadyecTBa OOyUYeHHMs; TIIOMOTalOT B MaKCHMAaJbHOW Mepe pa3BUThH
MO3HABaTeNbHBIE HMHTEPECHl  yYalllUXCs; [OBBINAIOT YPOBEHb HAIBIIHOCTH U
JIOCTYMHOCTH OOYYeHUsI; YBEIWYHBAIOT O0BEM CaMOCTOSATENIBHOM pabOThl ydalmuxcs Ha
YpOKE ® BHEYpOYHOH JAEATENBHOCTH; CO3MAIOT yCJIOBHSA [UIA  OpraHHU3aluu
NPaKTHKO-OPHEHTHPOBAHHOW MPOEKTHOW M HCCIENOBATEIbCKON JEATEIBHOCTH; JAI0T
BO3MOXHOCTh [JOCTYIHEE M IIyOXe pPacKphITh COAEp)KaHHe Y4eOHOro Marepuana,
CIIOCOOCTBYIOT (DOPMHUPOBAHHUIO Y YHAITHXCS TTOJIOKUTEILHBIX MOTHBOB OOYYEHUSL.

Baxkneiimeldr yacteto ocHamenuss lLlenTpa "Touka pocra" sBasercs mmdpoBas
naboparopusi, IepeueHb JaTINKOB KOTOPOH TO3BOJISIET MCIIONB30BATh ATy J1a00paTOpHIo
Ipy U3yuYeHUU (QU3UKU, XUMUU U OuWonoruu. BBeleHHE B IIKOJIBHBIM AKCHEPUMEHT
UM(POBBIX ATYMKOB JUISI PETUCTPALMU PA3IMYHBIX BEJIWYUH U BO3MOXKHOCTH
UCIIONB30BaTh KOMITbIOTEp (CMapThOH WM IUIAHIIET) JUIsl pacuyeToB U o(opmIieHUs
PE3YJIBTAaTOB OIBITOB, MO3BOJISET MEPEUTH HA HOBBIM KaueCTBEHHBIN YPOBEHb MPOBEACHHUS
M3MEpEeHH, YMPOCTHB IMPOLIeCC U3MEPEHHH U TOBBICHB HMX TOYHOCTH. [losiBeHue
U(POBBIX TEXHOJIIOTHH B JIAOOPATOPHBIX pPabOTax TOBBINIAET WX aKTyaJdbHOCTh W
MIPUBIIEKATEIILHOCTh B CO3HAHUH COBPEMEHHOTO IIKOJIbHUKA, YCUIIUBAET HAIISTHOCTh KaK
B XOZIC OIIBITOB, TaK W MpPH 00pabOTKe PEe3yabTaTOB C HCIOIH30BAHHUEM IMPOTPAMMHBIX
cpenctB. s SKCIEPUMEHTOB MO OHOJOTMM U XUMHH 3TO SBISETCS 3HAYMMbBIM



nepexogoM OT  KAa4YCCTBCHHBIX Ha6J'IIo,I[eHPII>i U OIIBITOB K KOJHNYCCTBCHHBIM
OKCIICPUMCHTAaM.

Hcnonp3oBanue I_[I/I(l)pOBOI‘/'I J'Ia60paTOpI/II/I CYyII€ECTBCHHO H3MCHACT IIOAXOAbI K
MPOBCACHHUIO U ACMOHCTPAIMOHHBIX, U YHCHHYCCKUX OIIBITOB!:

Hcnonp3oBanue I_[I/I(prBLIX AATYUKOB B KaUCCTBEC HU3MCPUTCIIBHBIX HWHCTPYMCHTOB
HU3MCHACT MMOAXOABI K IIPOBCACHUTIO IIPSAMBIX I/I3M€p€HI/II71 (1)I/I3I/I‘~I€CKI/IX BCJIMYHH.

TpanuunoHHO B KauecTBE CPEACTB HU3MEPEHMs HCHOJIb30BAIMCH IMPOCTEHIINe
MHCTPYMEHTHI (pbIUaXKHbIE BEChl U Pa3HOBECHI, MEH3YpKa, AUHAMOMETP, TEPMOMETpP) U
CTpEJIOUHBIE IPUOOPHI (AMIIEPMETP B BOIBTMETD).

Hcnonp3oBanue I_II/I(l)pOBBIX AATYUKOB IMO3BOJISAACT Ha COBCPIICHHO APYI'OM KaU€CTBCHHOM
YPOBHC IPOU3BOAUTL H3MCPCHUSA BpPCMCHHU, PpaCCTOAHUA, HWMCETb BO3MOXHOCTH
PETUCTPUPOBATL U Ha6J'IIOI[aTI> HU3MCHCHHEC BO BPEMCHH TAKUX BCJIIMYNH KAK TEMIIEpATypa,
QJICKTPUYCCKOC HAIIPAKCHUC, CHUJIa TOKA U T.I.

OTH BO3MOXKHOCTH TO3BOJIAIOT, HAlpUMEp, Ha YpoKaxX (PU3UKH C BBICOKOH TOYHOCTBHIO
U3MEPUTh MI'HOBEHHYIO CKOPOCTh Tela, ABMXKYLIErocs HEpaBHOMEpPHO, HAOIOgaTh B
JUHAMUKE TPOLECC 3JICKTPOMATHUTHOM HWHIYKLUWH, BO3HUKHOBEHHE M HW3MEHEHHE
MHIYKIHAOHHOIO TOKA, UCCJIECNOBAaTh M3MEHEHUE TEMIIEPATyphl ¢ TEYCHUEM BPEMEHHU B
IIPOLECCE YCTAHOBJICHUA TEIUIOBOTO PAaBHOBECUS U T.[.

Ha ypokax 61onoruu nosiBisiercsi BO3MOKHOCTb MOJIYYHUTh KOJMYECTBEHHbIE JaHHbIE IIPU
IIPOBEJICHUH ONBITOB, HAIIPUMEP: MPU ONpPEEICHNN (PAKTOPOB, BIUSAIOIINUX HA CKOPOCTh
nporecca GOTOCUHTE3a, IPU U3YUCHHUHU JIbIXaHUs KOPHEH W JINCThEB, IIPU MCCIIEIOBAaHUU
YCJIOBUM NPOPACTAHUSA CEMSH H T.[.

Ha ypokax XMMUU Ha KOJIMYECTBEHHBIM yPOBEHBb MEPEXOAST MPAKTHUECKHE PAOOTHI IO
M3YUYEHHIO Mpoliecca ANEKTPOIIN3a, UCCIEOBAHNE IK30TEPMUYECKUX U SHIOTEPMHUUYECKHUX
peakmuii, TemoBoro dddexra rTopeHus TommBa W T.JO. C  UCHOJB30BaHHEM
TPaJAULIMOHHBIX "aHATOTOBBIX" CPEACTB MOMOOHBIE U3MEPEHHUS BHITIOIHUTH HEBO3MOXKHO.
Onnako, mpu mepexofe Ha HUGPPOBYIO JTAOOPATOPUI0 B TEMATHUECKOM IUIAHWPOBAHHUH
HEOO0XOMMO MPETYyCMOTPETh JOMOIHUTENBHOE BpeMs ISl 00ydeHus paboTe ¢ JaTynKamu,
BKIItOYAsi COOPKY IKCIEPUMEHTAIBHOW YCTAHOBKU C JAaTYMKAMH, CHITHE TOKA3aHHWH C
9KpaHa KOMIIbIOTEpa, OMPEIeIeHUEe MOTPEIIHOCTEN U3MEepEeHUH.

Jis paboTel ¢ UMQPOBBIMU JATYMKAMHM HCIOJIB3YETCA CHEIHAIBbHOE IPOrpaMMHOE
obecrieyeHne, yCTaHOBJIEHHOE Ha KoMIbioTep. /{1 koMMyHHKaluy U(PPOBBIX JaTYUKOB,
3allMCU U XpaHEHUsI MHPOpMAINH, OTYYEHHON ¢ UX MOMOIBI0, IM(poBas JadbopaTopust
UCIOJIB3YeTCd B  KOMIUIEKTE C HOYTOYKOM C HEOOXOIMMBIM  YCTaHOBJICHHBIM
IIPOrPaMMHBIM 00€CTIEYEHUEM.

Vcnonb30BaHNe KOMIBIOTEPHOW (OPMBI  PETHCTpPAallMM TMOJTYYECHHBIX 3HAYCHUH U
MOCTpOeHUs] TpadUKOB H3MEHAET TMOAXoabl K odopMieHUIO J1abOpaTOpHBIX U
MPAaKTUYECKUX paObOT 00yUYarOIIUMHUCS.

HaHHHe, IMNOJIYYCHHBIC IIpU IMOMOIIA I_[I/I(prBLIX JaTYUKOB, BHOCATCA B J3JICKTPOHHBLIC
Ta6JII/ILII)I, YTO ITO3BOJIACT CTPOHUTH rpa(bmcn 3aBUCHMOCTEH HUCCICAYCMBIX BCJIMYHMH Ha
OKpaHC KOMIIBIOTEPA. Ha ocHoBanuu »sTHX I‘pa(bI/IKOB ACJIaTb BBIBOAbLI O XapaKTCpe



3aBUCUMOCTH BEJIMYMH OT BPEMEHM WJIM JIpyTux mapamerpoB. Ha yriyGreHHOM ypoBHe
1esnecoodbpazHo 00y4arb MPOBOIUTH ANMPOKCHMAIMIO BBIOPAHHBIX TOYEK HTOTOBOM
rpaduyecKoi 3aBUCUMOCTBIO.

OTU HOBbIE BO3MOXXHOCTU IIO3BOJISIIOT aBTOMAarHU3MpOBAaTh PYTUHHBIE IPOLEAYPbI
3allOJIHCHUSI TAaOJIMII, BBIMOJIHEHHE OJHOTUITHBIX pACYETOB, MOCTPOCHUS TPaHKOB.
[udposas dorokamepa mo3BoisieT choTorpadupoBaTh COOPAHHYIO IKCIIEPUMECHTAILHYIO
YCTaHOBKY M MPHKPENHUTh (oTorpaduio B 3IEKTPOHHBIH oT4eT. Takum o0Opa3om,
OCYILECTBIIACTCS. TIEpexo]] K OQOPMIICHHIO OBJIEKTPOHHOTO OTYeTa O TPOACIAaHHOM
IKCIIEPUMEHTE, MPOSKTHON HITU MCCIIE0BAaTEIbCKOI padoTe.

B03MOXHOCT,  HCIIOJIB30BaHUS BI/II[GOH&GHIOZ[GHI/IH 3a [IpPOoHECCOM  BBIIIOJHCHUSA
MMPAaKTHYCCKUX pa60T 06yqa101u1/1M1/1c;1 HU3MCHACT IMOAXO0JbI K OICHHMBAHNIO pa60T.

DNEeKTPOHHBIA OTYET O MPOACNAHHOM MPAKTUYECKOH padoTe MOXKET COMPOBOXKIATHCS
NpUKpEIUIeHHON  ¢oTorpadueit, KoTtopas TIO3BOJISIET OLEHHBATH MPABUIBHOCTD
COOpaHHOM SKCIEPUMEHTAJIbHONH YCTAaHOBKH, OOJiee IOJIHO OIPEICIATh IOTHOTY H
NPaBWIBHOCTh  TPOJENAHHOTO  HCCIEJOBAaHUS,  aHAJM3HPOBATH  JOCTOBEPHOCTD
NPEACTABICHHBIX DSKCIICPUMCHTAIbHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBITIOJTHCHUH
pasHBIMH TpyNIamMH OOYYArOIIUXCS Pa3HBIX HCCIIEIOBATEIBCKUX PaboT Imenecoo0pa3Ho
UCIIOJIb30BaTh BUJICO3AIKMCh BCEro Xoma padoT. B 3ToM cilydae OIEHHMBAThCS MOTYT HE
TOJIBKO MMpEAMCTHBIC PEC3YJIbTAaThI, CBSI3aHHBIC C IMPOBCACHUCM KOHKPCTHOT'O
IKCIIEPUMEHTa, HO M KOMMYHHUKATUBHBIC M DETrYJISATHUBHBIC NCHCTBUS: IUIAHHUPOBAHUEC
paboThI, OTCIICKUBAHUE XOAa PAOOTHI, KOPPEKIMS IUIaHAa pabOThl, KOMMYHHKAIAS B
COBMECTHOHN JEATEIBHOCTH, HAIW4YHE (WIH OTCYTCTBHE) KOH(IMKTOB M CIOCOOBI HX
peuieHus.

HcnonpzoBanue mu@poBbIX J1a00OpaTOpUii CYNIECTBEHHO PACHIMPSET CIEKTP BO3MOXKHBIX
OIBITOB U UCCIICJIOBAHUI, 0COOCHHO 3TO KacaeTcs M3yUCHHsI OMOJIOTHU Y XUMUH.

Pacmpenue cnexkTtpa BO3MOXHOCTEH MOXKHO MPOWJUIIOCTPUPOBATHL Ha HpUMEpe
U3y4YCHHs OJIEKTPOMArHUTHOM MHAyKIMH B Kypce ¢usuku. [Ipu wucnonab3oBaHun
CTPEJIOYHOTO aMIlepMeTpa TPAAMIMOHHO HAOMIONAOT JHIIb (PAKT BO3SHUKHOBEHHS
MHIYKIMOHHOTO TOKa B NPOBOJHUKE U M3MEHEHHE €ro HaIlpaBJICHUs NPH HU3MEHEHUU
CKOpPOCTHU BHCCCHHA MAarduTa UJIW €ro nojapHOCTH. Wcnonp3oBanne III/I(prBOI‘O JaTdyuKa
MIO3BOJISIET NMOJIY4YHUTh ocuuiuiorpamMmy OJIC MHAYKIMH, BO3HMKAKOUIEW B KaTyllKe, IpU
IIPOJIETE Yepe3 Hee MarHuTa. JTO MO3BOJIIET CPAaBHUBATh 3HAYEHUsI MakcuMaslbHbIX DJ1C
IIPY IIpOJIeTe Yepe3 KaTyLIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMM U € Pa3HOI MOJIIPHOCTBIO,
AHAJIU3UPOBATL BUJ HOJIy‘-IGHHOfI 3aBUCUMOCTHU, KOHCTPYUPOBATH ISKCIICPHUMCHTAJILHBIC
3aj1a4M [0 U3YUYEHHIO IEKTPOMArHUTHON MHIYKLIUH.

Hudposas naboparopust MI03BOJISIET OpPraHHU30BaTh IIPOEKTHYIO u
y4eOHO-HCCIIEIOBATENbCKYIO JIEATEIILHOCTD IIKOJIBHUKOB KaK B paMKax ypOKOB, TaK U BO
BHEYPOUHOW JesTeabHOCTH. Hanmume pa3HooOpa3HbIX IHMQPOBBIX TaTYMKOB JIaeT
BO3MOXXHOCTb TPOBOANTH CaMble pa3HOOOpAa3HbIE UCCIIEIOBaHMUS, OMUPAsCh HA HHTEPECHI
oOyuaromuxcsi. B kadecTBe mpruMepa MOXHO HPHUBECTH HMCCIIECIOBAHUS SKOJIOTHYECKOU
HANpaBIEHHOCTH TI0 BBUIBICHUIO (DAKTOPOB 3arpsi3HEHUS OKPYXKAIOWIEH Cpensl,
HU3YUYCHHUIO OKOJIOTHYCCKOro COCTOAHUSA HOMGH_IGHI/Iﬁ IOKOJIbI, IIOYBBI, BO3AYyXa B
HaceJIeHHOM NyHKTe H T.J. MccnenoBarensckie paboThl C MCIOIb30BAaHUEM IH(PPOBBIX



JaTYMKOB ILienecooOpa3Ho mpemnarate yuammmes 10 - 11 kiaccoB B paMkax
00s3aTeNbHON U1 HHUX TPOEKTHOW [EeATEIbHOCTU. BBINOTHEHHE TakuxX MPOEKTOB
SIBJISIETCSI OCHOBAHHMEM JIJIsl OILICHKU HE TOJBKO YPOBHS CHOPMHPOBAHHOCTU MPEIMETHBIX
pe3yibTaToB, HO MTOTOBOW OLIGHKH JOCTIKEHHS METalmpeIMETHBIX Pe3ylbTaToB
o0ydeHHs: KOMMYHHMKAaTHUBHBIX (KOTOpBIC OIICHMBAIOTCS KAaK B IPOIECCE MPOBEICHUS
paboThl, TaK U B MPOIECCE 3AlIUTHI MPOEKTAa WM HUCCIEIOBAaHWSA) U PErYIATUBHBIX
(KOTOpBIE OLIEHUBAIOTCS B MPOIIECCE BHITIOJIHEHUS POEKTA).

OcHaieHue Juiss uW3ydeHHs (GU3UKH MPEACTABICHO B BUJIE OOOpYIOBaHHS IS
JEMOHCTPAIIMOHHBIX OMBITOB U 00OPYIOBaHUS JUIs Ta0OPATOPHBIX PabOT M YUCHUIECKUX
OIBITOB, BKJIFOYast OOIIYIO JUIsl €CTECTBEHHO-HAyYHOT'0 [IUKJIa [I(POBYIO 1abopaTropuio, a
Take [UppoByro sadoparopuro 1o (usuke (KaK JOMOJHHUTEIbHBIA 3JIEMEHT IS
yIITyOJIEHHOTO M3yYeHUsT (PH3UKH).

JleMoHCTpallMOHHOE ~ 00OpyloBaHHE  OOecreduBaeT  BO3MOXKHOCTb  HaOIOICHMS
OONIBIIIMHCTBA HW3y4YaeMbIX SIBICHUH, MPOIECCOB M 3aKOHOB. OJTO BO3MOXKHO IIpH
ONTUMAJIBHOM COYETAHWU AHAJOTOBBIX M LU(POBBIX CPEICTB HAOIIONEHUS, AaHAIM3a
n3MepuTenpbHol uHpopmanuu. Tak, Hanpumep, A Kypca (U3MKA OCHOBHOM IIKOJIBI
€CThb BO3MOYKHOCTb JEMOHCTPALUN KJIACCUYECKUX AEMOHCTPALMOHHBIX AKCIEPUMEHTOB:
najsieHue Ten B TpyOke HbroToHa, IeMOHCTpamus AeWCTBUS aTMOC(HEPHOTO JaBJICHUS,
3akoHa Ilackais, n3MeHeHuss oObeMa TeJsl MPH HAarpeBaHUM (OXJIAXKIECHUH), TPUTHKEHUS
MoneKkynl u T.J. Habop 1o anmekTpocraruke HaeT BO3MOXHOCTb JI€MOHCTPALUH
JIEKTPU3aLUU TEJl, 3aKOHA COXPAHEHUs 3apsi/ia, JIMHUN HAIPSHKEHHOCTH IEKTPUYECKOIO
IOJIsl U T.JI. U MOXKET HCIOJIb30BaThCsl Kak 8 Kiacce MpU M3YUEHHMH 3JIEKTPOMAarHUTHBIX
ABJIeHUH, Tak U B 10 K1acce npyu U3y4eHU! IEKTPOCTATUKH.

ITpu npoBeneHUH JEMOHCTPALIMOHHBIX ONBITOB JOJKHBI COOIIOAAThCS TPEOOBaHMS K UX
HaIVISIIHOCTH (SICHAsl U TOHSTHAsl [MOCTaHOBKA OMbITA), BUAMMOCTHU JUISl BCEX YUalIUXCS
Kjacca (IpU HAJIMYMM MEJKUX JeTalell HCIONb3yeTcsl UX YBEJIMYEHHOE HM300pakeHue
IpY TIOMOIIH BeO-KaMepbl), SMOIMOHAIBHOCTH H, TI0 BO3MOXKHOCTH, 3aHUMATEIbHOCTH
(IEeMOHCTPAallMOHHBI  ONBIT JIOJDKEH BbI3bIBaTh HMHTEPEC y4allMXCs, CO371aBaThb
MOTHUBAIMIO K W3yYEHHIO TpeAMeTa) M YOCAMTEIbHOCTH (IOKa3biBaTh TOT 3((eKT, Ha
JIEMOHCTpPAIIMIO KOTOPOT'O OH OB HAIIPABJIEH).

OnHaxo peanu3anust JesITeIbHOCTHOTO MOAX0/1a B 00y4eHUH (PU3MKe EPEHOCUT aKIEHT C
JEMOHCTPAIIMOHHOTO OJKCIIEpUMEHTa Ha YydeHudeckuil. Hampumep, mo MexaHuke
UCCIIeIOBAaHNE KUHEMAaTHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMUKH, KOJICOATEIBHBIX
IBIKECHUI TEPEHECEHO B YYCHHUYECKUH SKCIIEPHMEHT C COOTBETCTBYIOIIMM HaOOpOM
obopynoBanus. IIpn wu3ydyeHHUM SIEKTPOAMHAMMKH J1abOpaTopHOE OOOpYyHOBAaHUE
MIO3BOJISIET MCCJIEOBaTh HE TOJIBKO 3aKOHBI MOCTOSHHOTO TOKAa, HO C HCIOJb30BaHUEM
KOMIIBIOTEPHOTO  ocruiuiorpada  MO3BOJSIET  MPOHAOMIONATh M HCCIIENOBAThH
SNEKTPUUYECKUE LENH IEPEMEHHOr0 TOKa, OJOK JHOIOB IO3BOJIIET HCCIIEIOBAThH
BOJILTAMIIEPHBIC XapaKTePUCTUKH 1uoxa. Ilpm wm3yueHumm ontuku JaboparopHoe
000py/ZOBaHUE TO3BOJIAET HM3YYUTh 3aKOHBI TE€OMETPUYECKOW ONTHKH (IIPEIOMIICHHUE
CBeTa B NONYILIJIMHAPE W TOIy4YeHHE H300pakeHUs B JIMH3aX) M NPOHAOIIONATH
OCHOBHBIC SIBJICHUSI BOJHOBOW ONTHKU (MHTEp(EpEeHIHs M MOISIPH3aLus), UCCIEI0BATh
madpaxiuio ceera (IuppakiIrOHHAS PEIIETKA).



B cootBeTcTBUM C MNpEeAMCTHBIMU PE3yJIbTaTaMU O6yLI€HI/I$I (1)I/IBI/IK€ O60py,I[OBaHI/Ie JJIA
YYCHHUYCCKHUX  OIBbITOB obecrnieynuBaeT IMIpOBECACHUC  CIICAYHOIIUX  TUIIOB pa60T,
CIpyInIMUpOBAHHBIX II0 BHAAM [JCATCIBHOCTH, HE3aBUCHUMO OT HX TEMaTHYICCKOM
MNPUHAIJIC)KHOCTH:

1. IIpoBenenue mpsMbIX U3MEpPEHHUI (PU3MUYECKUX BETUYMH (M3MEPEHUE MacChl, 00beMa
KUIKOCTH, TEMIIEPATYPbI )KUJIKOCTH, CUJIbI, CHJIBI TOKA, HAMIPSKEHUS) C UCTIOIB30BaHUEM
aHaJIOTOBBIX U LU(PPOBBIX MPUOOPOB.

2. IlpoBepka 3aJaHHBIX HPEANONOKECHUN (MIPSIMbIe M3MEPEHUs (PU3MUYECKUX BEIUYHH U
CpaBHEHUE 3aJJaHHBIX COOTHOIICHWH MeXAy HuMmHu). Hampumep: mpoBepka ycloBHil
IUTaBaHUSl TeJN, YCJIOBUW paBHOBECHsSI pblyara ©  OJOKOB, 3aKOHOMEPHOCTEH
MIOCJIEI0BATEIBHOIO U MapajlIeIbHOTO COEIMHEHUS IPOBOIHUKOB U T.J.

3. PacueT mo nNOMy4YEeHHBIM pe3yJlbTaTaM HPSMBIX H3MEPEHMH 3aBHCHMOIO OT HHUX
napaMeTpa (B OCHOBHOM 1IKoJI€) U KocBeHHbIe u3mepenus (B 10 - 11 kmaccax). Hanpumep:
YCKOpEHHE Tejla MpPU PAaBHOYCKOPEHHOM JBM)KEHHM, YCKOpPEHHE CBOOOJHOIO MajeHus,
KECTKOCTh TPYKUHBI, KOXPQPHUIMEHT TPEHHUS CKOJIBKEHHs, MEXaHWYeckas pabora u
MOIIHOCTb U T.J.

4. HaOnronenue SIBICHWH W TIOCTAaHOBKA OIBITOB (HAa KaueCTBEHHOM YpPOBHE) IIO
OoOHapyXeHHuI0 (AaKTOpOB, BIUAIOUIMX Ha IMPOTEKaHHWE NaHHbBIX sBiIeHHH. Hanpuwmep:
IPSIMOJIMHEMHOE PACIpPOCTPAHEHUE CBETa, JAMCIEPCUSl CBETAa; HW3YyYE€HHUE CBOMCTB
n300paKeHMs B IUIOCKOM 3€pKaje U T.II.

5. HccnenoBanue 3aBUCUMOCTH OIHOM (PU3UYECKONW BEIMYMHBI OT JPYrod C
NPEACTaBICHUEM pE3yJbTaTOB B BHJIE TIpaduka W pacyera HCKOMOTO Mapamerpa.
Hampumep: 3aBUCMMOCTH IIyTH paBHOMEPHO JIBHIKYLIETOCS T€ja OT BPEMEHH JIBHIKECHUS
TeJa; CHJIbI TPEHUSI CKOJIBKEHHUSI OT CHJIBI HOPMAJIBHOTO JIaBJICHUS, Ka9yecTBa 00pabOTKU
MMOBEPXHOCTEH T€JI M HE3aBUCHUMOCTH CHJIbI TPEHUSI OT IUIOLIAJAN CONPUKOCHOBEHMS TEll;
CWJIbl yHOPYrOCTM OT YIUIMHEHHUsS MPY>KUHbI; BBITAJIKUBAIOLIEH CUIbl OT o00bema
MOTPY’KEHHOM YacTU Teja U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeJa, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO U T.1I.

JlaboparopHoe  oOopynoBaHue  OOECHEYMBAET  CAMOCTOSITENbHBIN  YUCHHUYECKHIA
IKCIIEPUMEHT, KOTOPBI MOXKET MUMETh pasiIuvHbe (POPMBI: PPOHTAIBHBIN IKCIEPUMEHT
(ppoHTanbHBIE  OMBITBI W Ja0opaTopHble  paboThl), pPabOThl  MPAKTHKYMAa,
y4eOHO-HCCIIeI0BATEIbCKUE PabOThl U MPOEKTHl IKCIIEPUMEHTAILHOTO Xapakrepa. Ilpu
3TOM HOPMATUBHO-00SI3aT€IbHBIM BHE 3aBUCHUMOCTH OT YpPOBHS H3y4YeHHUs (DU3HKHU
(6a30BBI WK yrTyOJNeHHBI) U 00pa30BaTeIbHOM MPOTPaMMBbI (OCHOBHAS WIJIM CPEIHSS
IIKOJIa) sIBISiETCS (POHTAJIBHBIA SKCIEepUMEHT. VIMeHHO mocpencTBoM (GpOHTATBHOTO
IKCIIEPUMEHTA JOCTHUTAIOTCS NPEIMETHBIC PE3YJIBTAThl AKCIICPUMEHTAIBHOTO XapaKTepa,
a yJallMMHUCS OCBaMBAIOTCS CIOCOOBI JCWCTBUN, COOTBETCTBYIOLIUE YKa3aHHBIM BBIIIE
ISATH TUIaM pabot. JIabopaTtopHbIi PAaKTHKYM IesIeco00pa3eH TOJIBKO MPH YIITyOIeHHOM
YPOBHE U3YUYEHUS MPEAMETA.

OntumanbHbIM A JIOCTHXKEHHUs Liejed mnpoBeneHHs (POHTAIBHOTO 3KCIEpHUMEHTa
ABJSIETCS TPE/ACTaBICHUE J1aOOpaTOpHOTrO OOOPYIOBaHUS M MarepuajoB B BHIE
TEMAaTUYECKUX KOMIUIEKTOB II0 MEXaHUKE, MOJEKYISIpHOM (U3MKe, IIEKTPUUYECTBY U
ontuke. Mcmonp30BaHME TEMaTHYECKUX KOMIUIEKTOB CHOCOOCTBYET (OPMHUPOBAHHIO



TAKOr'0 Ba)KHEMIEro yMeHusi, Kak 1mojdop ydamumucs o00pyloBaHUs B COOTBETCTBHHU C
LEJIBI0  MCCIIEIOBAHUS M3 M30BITOYHOM HOMEHKJIATyphl HPEAJIOKEHHOIO KOMILIEKTa;
MIO3BOJISICT MIPOBOAUTH IKCIIEPUMEHTANIBHYIO paboTy Ha J000M 3Tane ypoKa; yMEHbIIAET
TPYIAOBbIE 3aTpaThl Y4MTENs IpPH MOATOTOBKE K YypOKaMm, IIOCKOJIBKY He Tpelyercs
MEPEKOMIIOHOBKA 000PY/IOBaHHS B COOTBETCTBUH C 33J]a4aMi KOHKPETHOTO ypOKa.

[Ipy maHUpPOBAaHWUHU TPAKTUYCCKUX pPa0OT BaXKHO HMETh B BHIY, YTO NPEIMETHBIC
pe3yJIbTaThl JKCIEPUMEHTAIBLHOTO XapakTepa MOTYT OBITh OCBOEHBI TOJBKO TpHU
ONTUMAJHHOM COYETAaHWU KPATKOBPEMEHHBIX (PPOHTAIBHBIX OIBITOB U OJHOYACOBBIX
J1a00paTOPHBIX PaldOT.

BaxHoe 3HaueHUE UMEET TOT (PaKT, 9TO B COCTAB PPOHTATBHOTO 000PYIOBaHUS HAPSITY C
aHAJIOTOBBIMM BXOIAT W LU(poBBIE cpencTtBa wu3MepeHus. K HUM  oTHoOCATCS
ANIEKTPOHHBIN CEKYHJOMEp C JaT4YuKaMH, JJIGKTPOHHBIC BECHl M JATYUKH LU(POBOM
naboparopuu. Takum oOpa3oMm, INpPU MPOBEACHHH (DPPOHTAIBLHOTO HKCIIEPUMEHTA B
OCHOBHOH IIIKOJIC YYCHHUKH 3HAKOMSTCS C JJIEKTPOHHBIMH CIIOCOOAMU HM3MEPEeHUH |
BBIYMCIICHHH.

bnok obopynoBaHus Uisi yueHHUYECKUX padoT 1o ¢pusnuke chopMupoBaH Ha Oa3e mepeyHs
00OpyI0oBaHUS /ISl TIPOBEACHUS OCHOBHOTO TOCYJApCTBEHHOTO SK3aMeHa IO (HU3HUKE.
Hcnonb3oBanre mpuOOpPOB M 00OpYyIOBaHHS C CIUHBIMH JUI BCEX OOYYarOLIHXCSI
XapaKTepPUCTUKAMH  TMO3BOJISICT  CTAHJAPTU3UPOBATH  MPOLEAYPHI  BBITOJHEHUS
IKCIIEPUMEHTAIBHBIX 3aJaHWii Ha SK3aMEHE W OOECHCUUTh HAJEKHYIO OIICHKY
pe3yIbTaTOB Ha OCHOBAaHUM DKCIIEPTHOW MPOBEPKH OTBETOB oOydarommxcs. [lpu sTom
OCHOBaHMEM I BbIBOJIAa O MPABWILHOCTU MPOBEICHHUS JaHHOTO OIbITA SIBIISIOTCS
pe3yibTaThl, TMOMYyYCHHBIC YYAIIUMHUCS IOCPEICTBOM IMPSAMBIX H3MEPCHHH 3a/J1aHHBIX
(bU3NYECKHUX BEITUYNH.

HaGop i mnpoBeAeHHsT OCHOBHOTO TOCYIapCTBEHHOTO OJK3aMeHa 00eCleunBaeT
pa3paboTKy HECKOJIbKUX OJHOTHUIHBIX 3aJaHUil TMPH HCIOJIb30BAaHUU OIMHAKOBOTO
o0opynoBaHUSl C pPa3HBIMU  XapaKTEpUCTUKAMHU. OTOT MOAXOJ  LEIecooOpa3HO
UCIIONB30BaTh M MPH MPOBEIACHUH (POHTAJBHBIX OMNBITOB U JIA0OPATOPHBIX PadoT.
Hanpumep, npy mpoBeIeHUN HMCCIEAOBAHUS 3aBUCHMOCTH CHJIBI TOKA OT HAPSKCHUS
MOKHO BBIJICIUTH B KJIacC€ TPYIIBI, KOTOpble OyAyT MPOBOIUTH JAHHOE HCCIIEIOBAHUE,
WCIIOJIb3Ysl PE3UCTOPHI C Pa3HBIM CONMPOTUBIICHUEM, U JIaMIOYKy. [lo pe3ynbsratamMm MOXHO
CPaBHUTH IOJyUYEHHBIC 3aBUCUMOCTHU, OOCYIUTh TPAHUIbI BHINOIHEHHs 3akoHa OMa s
ydacTKa LEenu, ONPEIEIUTh CONPOTUBICHUS PE3UCTOPOB.

Crnenyer OTMETHTH, YTO TIPU MPOBENECHUH (PPOHTAIBHBIX OIMBITOB M JIAOOPATOPHBIX padoT
B OCHOBHOM IIKOJIe TpeOyeTcs 3aluch pe3yJabTaToB BCEX NMPSIMBIX U3MEPEHUI C y4eToM
a0COIOTHOM HOTPEeNIHOCTH. 3AeCh MPH HCIOIb30BaHUU TPAAUIIMOHHOTO 000pPYIOBAHUS
(MEH3YpOK, TMHAMOMETPOB, TEPMOMETPOB) U CTPEIOYHBIX aMIEPMETPOB U BOJIBTMETPOB
a0COMIOTHYIO TIOTPELTHOCTD LEIeCO00Pa3HO CBA3BIBATh C IIEHON AEJIEeHUs NpHOopa, a MpH
nepexozie K NU(ppOBBIM HHCTPYMEHTaM (I(pPOBbIE BECH M JaTYUKU) YUYUTh paboTarh C
OIMCAHUSIMUA 3TUX TPUOOPOB, BBHIJENSAA JNaHHBIE 00 aOCONIOTHOW TMOTPEIHOCTH, JHOO
npeIarath 3HaYeHHUE TOTPEHIHOCTH B TEKCTE 3a/IaHHH.

[Ipu npoBeieHNN HcCeI0BaHUS 3aBUCUMOCTEN OHOM (PM3MYECKONM BETMUHHBI OT IPYroi
yyaiiuecss JOJDKHBI OCBOUTH IOCTPOEHHME TpaUKOB € YKa3aHHEM aOCONIOTHBIX



MOTPEIIHOCTeH, a TpU MPOBEACHUU pabOT Ha MPOBEPKY MPEINOIOKEHUH - YMETh
CpPaBHMBATh 3HAYEHHUS JBYX MPSMBIX W3MEPEHHH C y4eTOM aOCOJIOTHOW MOTPEIIHOCTH
(HampuMep, MyTeM CpPaBHEHHS MHTEPBAJIOB IMOJYYEHHBIX 3HAYEHUW HA YHCIIOBOM OCH).
[IpoBenenue u3mepenuii u ucciaenoBanuii B kypce ¢usuku 10 - 11 kaccoB 1OMOTHSIIOTCS
WCIIOJIb30BAaHUEM OTHOCHUTENIBHBIX TMOTPEUIHOCTEH, Yyualuecs MJODKHBI HAyYHUThCS
paccuuThIBaTh OTHOCHUTENBHBIE MOTPEIIHOCTH B MPOCTEHIIMX CIydasx MpPSMBIX
M3MEPEHUI U CPAaBHUBATH TOYHOCTD PA3IUYHBIX U3MEPEHUH.

OOpamaeM BHHMaHHE, YTO OICHMBAaHUE JTA0OPATOPHBIX padOT JOKHO 0Oa3MpoBaThCH,
KaKk M B KpUTEpUSX OLEHUBAHUS S3KCIepuMeHTanbHbIX 3agaHuil KM OI'D, He Ha
MPaBWIBHOCTH O(OPMIICHUS OT4eTa O paboTe, a Ha MPAaBUIBHOCTH JCHCTBHH 1O cOOpY
YCTaHOBKH, IPOBEJICHUIO OIBITOB, CHATHIO TIOKa3aHUH PHOOPOB.

OcHaienue 118 U3y9CHHUsST OMOJIOTUN TPEJICTABICHO KOMIUICKTaAaMH JIEMOHCTPAIIMOHHBIX
BIIAKHBIX TIpEnapaTroB, repOapreB W KOJUICKIUH MO0 Pa3HBIM TeMaM Kypca OHOJIOTHH, a
Takke UG POBOH Jlaboparopuell I MPOBEACHHUS pakTHIeCcKux padot. Kpome Toro, mpu
M3yYEeHUU OHMOJIOTHH MOXET HCIIONB30BaTh HUQpoBas 1adopaTopust Mo OMOJIOTHH (Kak
JOTIOJTHUTEIIBHBIN 3JIEMEHT IS YIIyOJICHHOTO U3Y4YSHUS Kypca).

B ydeOHOM mporecce yuammecs AODKHBI TOXYYUTh BO3MOXHOCTH UYYBCTBCHHOTO
BOCHPUSTHS M3y4aeMbIX SIBICHUNU U 00bekTOB. OHAKO M3ydaeMble SBJICHHS U OObEKTHI
HE BCETJa MOTYT OBITh HEIOCPEICTBEHHO BOCIPOM3BEICHBI MM TOKA3aHBI B y4eOHOM
noMmenieHu. B 3ToM chnyuae ydeOHOe 00OpymoBaHME JaeT BO3MOXKHOCTh HX
BOCIIPOM3BECTH OIOCPEAOBAHO, Yepe3 KOJUICKIHUIO, TepOapHBIA JIMCT, MUKPOIIPETapar,
MO/IeNb, BUCO(PpAarMeHT U T.11.

Brnaxueie mpenapaTsl IPeICTaBISIOT COOOH HaTypalibHbIe 00BbEKThI, CMOHTHPOBAHHBIC HA
CTEKJITHHOM IUIACTMHKE U OIYLICHHbIE B CTEKJSHHBIN LMIMHIAP C KOHCEPBUpPYIOLIEH
KHUJKOCTbIO, OO IpPEICTABICHHBIE B IUIACTHKE. 3/1€Ch IPEANArarTCcs TOTaJIbHbIC
npenaparsl, MO3BOJSIOIIME M3ydaThb BHEIIHEE CTPOEHUE OpraHM3Ma MM €ro 4acTu,
(manmpumep: "Kopenb 60060Boro pacrenus c kiybenbkamu', "l'agroka"); aHaTOMU4ecKue
npenaparsl, IpeiHa3HaYeHHbIE /U1 U3y4eHUs] BHYTPEHHETO CTPOEHUS OpraHU3Ma WM €ro
opraHoB (Hanpumep: "BHyTpeHHee cTpoeHue iArymku', "BHyTpeHHee cTpoeHue
nTHLBL"); OMOJIOTMYECKHE Ipernaparhl, AAIOUIME IMPEJICTaBICHUE O CTaJusAX pa3BUTHS
opranu3ma (Hampumep: "Pa3ButHe koctucToi peIOB", "PasBuTtHe Kypuibl"). BraxHbie
npenapaTsl UCIOJIB3YIOTCS KaK pa3[aTOYHbIM MaTepuall B MpPOLEcce JIEMOHCTPALUK MpU
M3yYEHUU HOBOIO MarepHuajla WIM B IPOLIECCE BBINOJHEHUS MPAKTUYECKUX 3aJaHUM,
pa3paboTaHHbBIX Ha X OCHOBE.

I'epOapuu - coOpaHKe PECCOBAHHBIX, 3aCYIICHHBIX PACTEHUH WM MX YacTeH MOMOTa0T
u3yyaTh pacTeHHe B KaOMHETE W y3HaBaTh €ro B Npupone, a repbapusanus - Hambomee
MPOCTOH CIIOCOO COXpPaHEHUs PACTCHUN U MX YacTei B TEUCHHE UIUTEIILHOTO BpeMeHH. B
MepedHe MpeaiaraeTcsi CHUCTeMaTHdeckuid repOapuii (Hampumep, "OCHOBHBIE TPYIIIIBI
pacteHuii") u repOapuii 1Mo oOmieit OMOIOTHUH (KOTOPBIHA MO3BOJISET MPOUIUIFOCTPUPOBATH
W3MEHYMBOCTb,  WCKYCCTBEHHBIH  OTOOp,  CHUCTEMarWYecKHe  Kareropuu |
BU000pa30BaHKe, JAMBEPICHIMS M KOHBEPICHIIMS, TOMOJIOTUYHBIC M aHAJIOTUYHBIC
OpraHbl, pyIMMEHTapHBIE OpraHbl, apoMopdo3, uaroaaanTanus (HEHOTUN M TEHOTHII,
MOJIUITJION NS, OTIaJICHHAS] THOPUIU3AIIHS, B3aUMOJICHCTBUE PACTCHUN C a0MOTHYECKUMHU
dakTopaMu cpenpl, B3aUMOJACHCTBHE PACTCHHH C OHOTHYECKUM (PAKTOpaMH CpPEIbl).



I'epbapHblii MaTepuan HCIONB3YIOT Kak pa3laTOYHbI MaTepuan Uil JIeMOHCTpAluu
U3y4yaeMbIX OOBEKTOB, MJSl BBINOJHEHHS] MPAKTUYECKUX 3aJaHUl TpHU 3aKpEIUICHUU
MaTepualia Wiu JMarHOCTUKHN YUYEeOHBIX PE3yIbTaToB.

Takoke mpeacTaBiIeHbl KOJUICKIIUU - HAOOpBI MPEAMETOB WIIM BEIIECTB, MOJOOPAHHBIX IO
olpeeseHHbIM npu3HakaM. OObeKTaMu UX MOTYT OBbITh PAaCHpaBiICHHbIE U 3aCyLICHHbIE
HACEKOMbIE, paKoOOpa3Hble, PAKOBHHBI MOJUIIOCKOB, OT/EIbHBIE YACTH CKEJIETOB
KMBOTHBIX. B KOJUIEKLIMSAX COYETAIOT HaTypallbHble OOBEKTHI C UX M300pakKeHUEM B BUJIE
PUCYHKOB MIU MyJsbkell - mmutanuil. [IpennoxeHHble B mepeduHe Mop(oornyeckue
KOJUIEKLIUM JAI0T TPEACTABICHUE O BHEUIHEM CTPOEHUM OpPraHOB WM HX 4YacTew,
MO3BOJISIFOT TIPOBOJIUTH CPaBHEHUS OOBEKTOB, BBIACHATH WX OOIIME YEPTHI M YEPTHI
paznuuus  (HarpuMmep: "[IpencraBuTeny  OTPSAOB  HAceKOMbIX" W JIp.);
00IIe0MOIOTUIECKIE KOJUIEKIIMU TTO3BOJISIOT BBIACHSATH B3aWMOCBSI3M B OPraHUYECKOM
MHUpE, paccMaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIEKUBATh OOIIEOMONIOIHYECKUE
3akoHOMepHOocTH (Hampumep: "lIpuMepsl 3alIUTHBIX MPUCIOCOOIEHUN Y HAacCEKOMBIX").
Komnekiuyu, kak u repOapuu, HCHOJNB3YIOT Kak pa3fdaToOdHbI Marepuan Juls
JIEMOHCTpAIlM W3y4aeMbIX OOBEKTOB, JUIS BBINIOJIHEHHUS TPAKTHUYECKUX 3aJaHUN TIPU
3aKperieHMH MaTepuaia Wik JUarHOCTUKU Y4eOHBIX pe3ylbTaToB.

O3HakOMJICHUE YYAIIUXCs ¢ MUKPOCKOITMUYECKUM CTPOCHHEM >KMBBIX OPTaHU3MOB - OJIHA
U3 TIaBHEWIIUX 3ajad HayKH, MO3BOJSIOUIMX MOABECTH UIKOJIHHUKOB K MOHUMAaHHIO
€IMHCTBA OpraHuYeckoro mupa. s mpoBeneHus: J1abOparopHbIX padoT B IUPPOBYIO
1abopaTopuIo BKIIIOYEH MHKPOCKOIM, a B KOMILUIEKTE MOCYIbl M 00OpYIOBaHHS OOIIETO
Ha3HAYCHUS UMEIOTCS HEOOX0IMMOE OCHAIICHHUE /ISl IPOBEACHUS JIAOOPATOPHBIX PadOT.

[udposast mabopaTopust BKIIOYAET HAOOP IS U3TOTOBICHHUS MUKpoIpernaparoB. CBexue
mpenaparbl W3rOTaBIMBAIOT JJIs HEMEAJEHHOro paccMoTpenus. K HHUM oTHOcCSTCS
KHUIKOCTHBIE (OOBEKTHI OOBIYHO MOMEINAIOTCS B BOAY, a IPEMaparbl COXPAHSIOTCS B
TEUeHHE HECKONIBKHX JHEH), cyxue (Hampumep, YacTHIy MNTHYBEro Iepa, MpOCTO
MOJIOKUTh HAa MPEIMETHOE CTEKJIIO U MHUKPOCKOIHPOBATH), KUBBIC IMperaparsbl (Ma3KH -
KaIUIM JKUJKOCTH, HAIpUMEp KPOBH) M BUTAJIbHBIC Ipenaparbl (KOTOpbIe UCHOIB3YIOTCS
VIS M3y4YeHHsI MAaJIOKJIETOUYHBIX OOBEKTOB (MPOCTEHINNX, KOJOHUH BOAOPOCIEH), IS
HaOmonenuss JBkeHus (Tydenbku, ameOwl). IlpuroroBrnenue Mukpompemnapara
BBIpA0ATHIBACT Yy Y4Yalerocs HABBIKM CaMOCTOATENBHOW pPabOThl, AaKTUBU3UPYET HX
MO3HABATEIbHYI0 JEATEIbHOCTh M 3HAKOMUT C TEXHUKOW W METOJUKONW HAy4dHOTO
uccnenoBanus. B mudpoByto madbopaTopurio BKIIOYEH TAKKe U HAOOP MUKPOIPENapaTos,
KOTOPBIM COJEPXKUT TMOCTOSHHBIE IMIpermaparbl, [OJIr0€ BpeMsi COXpaHSIOIIUECS B
MIPUTOTHOM JIJISI MUKPOCKOTIMPOBAHUS BHJIE.

Crnenyer OTMETUTb, YTO Hapsly C HUCHOJIb30BAHUEM IEPEUMCICHHOIO BbIIIE Y4eOHOIO
000pyI0BaHUSI BAXKHYIO POJIb B M3YYCHHUU OHMOJIOTUU UTPAIOT MPHUPOIHBIE OOBEKTHI, TaK
KakK B OOJIBIIMHCTBE CJIy4aeB TOJIBKO OHM MOT'YT 00€CHEeUUTh HauOOJIbIIYI0 KOHKPETHOCTb
UM TIOJHOTY 3HAaHWHM YdYalIuXcsi, MOMOTalT (POPMUPOBAHHMIO Y HHUX TPABHIBHBIX
Ouonornueckux 3HaHMM. K Takum >KMBBIM OOBEKTaM OTHOCST PAcTEHUs, KUBOTHBIE
KUBOTO YToOJIKa, aKBapuyMa, Teppapuyma. OQPQPEKTUBHBIM CpPEACTBOM 3HAKOMCTBA C
INPUPOAHBIMU OOBEKTAaMH SBJSIOTCS SKCKYPCHMM B OMOJIOTUYECKHE U KpaeBeIdecKue
My3€d, OOTaHMYECKUE CajJbl, 300IAapPKH U OKPYXKAIOUIME WIKOJIYy €CTECTBEHHbIE U
HCKYCCTBEHHbIE ITPUPOHBIE COOOIECTBRA.



TpaguumonHble OMONOTMYECKHE MYSDKM M MOJENIM B HACTOSINEE BpPEMs YCIICUIHO
3aMEHAIOTCS  IM(QPOBBIMH  00pa3oBaTeNbHBIMU  pecypcaMu:  BuaeodparMeHTamu,
aHMMaIel, BUPTyalIbHbIMH J1aboparopusiMu. Lludpossie oOpazoBarenbHbIe pecypechl He
MOTYT CTaTh TIIOJHOICHHOW 3aMEHO peaNbHBIX TNPHPOAHBIX OOBEKTOB, HO JAIOT
BO3MOXHOCTh IIO3HAKOMUTBbCS C Oosiee IIMPOKUM KPYroM OOBEKTOB, CO3HAIOT
NPEANOCHUIKM Ul WHTEHCH(UKAIMKU 00pa3oBaTeIbHOIO IIpolecca W 00eCHeYHBaOT
HE3aMEIUITUTEIbHYI0 OOPaTHYIO CBSI3b, KOMITBIOTEPHYIO BH3YaIM3alWI0 HH(OpMAINH,
aBTOMATHU3AIMIO YIIPABICHHUS y4eOHOH JIESATEIbHOCTRIO M KOHTPOJIb €€ PEe3yJIbTaToB.

OcHamienue JUisi M3y4€HUsT XUMHUM TNPEJICTABICHO B BUAE JEMOHCTPAIMOHHOIO
000pyI0BaHUs, KOMIUIEKTa XUMHUYECKHX PEAKTHBOB C HEOOXOAUMBIM 00OPYIOBAHHUEM H3
O0IIero KOMILJIEKTa MOCYAbl U OOOPYIOBaHMS AJs YUYEHUYECKUX OIMBITOB U KOMIUIEKTa
koitekiuii. Kpome Toro, mpu WM3y4eHMHM XUMHH HCIOJNB3YyeTCs oO0mas Juis
€CTECTBEHHO-HAYYHOTO LIMKIIa [U(poBas tadoparopus, a Takxke nudposas gadbopaTopust
10 XMMUH (KaK JTOTOJIHUTEIbHBIA AJIEMEHT JJIsl YIIyOJIEHHOTO U3YYEeHUS XUMUH).

JIeMOHCTpallMOHHbIN SKCIEPUMEHT SIBIIETCS BaXKHOM 4yacTbio OOydeHHs XUMHH. 37eCh
Ba)XHO TOMHHUTB, YTO TPH €TO MPOBEICHUH O0S3aTEIBHO JOJKHBI OBITH COOIONCHBI BCE
HEOOXOIMMBbIE 3Talbl:

[IOCTaBKa LCJIM DKCIIEPUMEHTA,
OIMCaHue HEOOXOIUMOTO JUISI €70 BBITIOIHEHUSI 000PYIOBaHUS U PEaKTHBOB,
IUIAHUPOBAHKE MOPSAKA IIPOBEICHNS,

ONMCaHUE UCXOJHBIX BEILECTB,

MIPOTHO3UPOBAHUE OXHMIAEMBIX B PEAKIMOHHOW CMECH H3MEHEHHH U pe3ylbTaToB
IKCIIEPUMEHTA,

OIKCaHNEe U3MEHEHHH, MPOU3OIIEIIINX C BEIIECTBAMU,
(hopMyIHpPOBKa BBIBOJOB U3 IKCIIEPUMEHTA,
CO3/IaHHE PUCYHKA IKCIIEPUMEHTAIILHON YCTAHOBKU M COCTABJICHUE YPABHEHUS PEAKIIUM.

B mpouecce mpoBeaeHHsT JEMOHCTpalMid, ydalluecsi OCBaMBAIOT 3Tallbl MPOBEICHUS
OIlBITA, MO3TOMY Hambosiee SPPEKTUBHBIM SBISETCS HE NPOCTOE ONMCAHUE OIbITA
YUHUTENEM, a UCIIOIBb30BAHUE 3BPUCTHUECKOM Oecensl. IIpn peanuzammu Takoro CrieHapus
Jla’ke He OYCHb CJIOKHBIM OMBIT 3aHMMAET JI0BOJIbHO MHOTO BPEMEHHU, HO CIIEJJOBAHUE EMY
MO3BOJISIET OOECIEYUTh MOHWMaHHE OOYYaroIIMMUCS TPHUEMOB HAyYHOTO MO3HAHUS M
UCIIOJIb30BaHUE UX YK€ B CaMOCTOSITEIbHOH JEATENbHOCTH B MpoLiecce YYEHUUYECKOIO
skcnepuMenTa. Ha HauanbHOM 3Tane m3ydeHus Xxumuu (B 8 - 9 kiaccax) IMEHHO Takoi
MOAXOA IO3BOJIAET JIOCTUYb MAaKCHUMaJbHOH 3((GEKTUBHOCTH OT HPOBEIEHUS
7a0opaTopHBIX W TPAKTHUECKHX pPaboT, a Takke chopMupoBaTh y ydamuxcs
OTBETCTBEHHOE OTHOLIEHHUE K HKCIIEPUMEHTY.

[Ipy oneHUBaHUM YYEHMUYECKMX MPAKTHUUECKUX pPadOT 1e1ecoo0pa3sHO Y4YUTHIBATh
MOJIXO/TbI, MCTOJIB3YIOIIME B AK3aMEHAIMOHHBIX MaTepuanax. Tak, B HAcCTOsIIee Bpems
MpeJIaraeTcsl HKCIIEPUMEHTAIBHOE 33/IaHue, MPelyCMaTpUBarolee BEIOOP ABYX BEUIECTB
U3 TSTH TPEUIOKEHHBIX U MPOBEIECHUE C HUMHU PEaKLUN, OTPaaroUIMX XUMHUYECKUE



CBOICTBa YKa3aHHOTO B YCJIOBHH 3aJaHus BemlecTBa. OneHUBaHHE UAET HA OCHOBAaHUU
OTYeTa yYeHUKa O MPOJeJIaHHOM padoTe (ypaBHEHHS pPeakIiii, BEIBOJbI O HAOIIOACHHSIX)
Y Ha OCHOBAaHUH IMPSIMOTO HAOIIOACHUS 32 ACUCTBUSMH YUCHUKA IO IPOBEICHUIO OIBITOB.
[Ipu 5TOM BBIIEISIOTCS ATANbl 0TOOpA BEUIECTB U CMEUIMBAHMS BEIIECTB B COOTBETCTBUU
C IIyHKTaMU WHCTPYKIIMHU K padore.

BaxkneimuM  HampaBi€HHMEM Kak  JEMOHCTPAllMOHHOIO, TaK W yYEHHYECKOIro
JKCIIEPUMEHTa JIOJDKHO CTaThb MHCIHOJdb30BaHUE LU(pPOBOM aboparopuu, KoTopas
MI03BOJIIET OPraHNU30BaTh XUMUYECKUN IKCIIEPUMEHT Ha NMPUHIUIINAIBHO HOBOM YPOBHE,
NEepedTH OT KaueCTBEHHON OLIEHKHM HAOIIONAeMbIX SBJIEHUH K CHCTEMHOMY aHAaJIU3y
KOJIMYECTBEHHBIX XapakTepucTuk. Ilpm pabore ¢ marumkamu 1mmdpoBoil maboparopuu
obecreunBaeTcsl aBTOMAaTU3UPOBaHHbBIN cOOp U 00paboTKa JaHHBIX, XOJ 3KCIEpHUMEHTa
MOXET OTOoOpa)kaThCsi B BHJE TIpaHUKOB WM IOKa3aHUN NpuOOpOB, a pPE3yNIbTaThl
HKCIIEPUMEHTOB MOTYT COXpaHATbCA JUIMTeNbHOe Bpems. HauOomnee akTyaiabHBIM JUIS
XMUMHMH SIBJISIETCSl TEPEXOJ] K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBI MOXKHO
IPOMJUTIOCTPUPOBATh  CIECAYIOLIMMHM IpUMEpaMHU: H3y4yeHHE CTPOCHHUs IIJIaMEHH,
omnpeneneHue pH B pa3HbIX cpeaax, onpeaeseHue CKOPOCTU pEaKLUU, U3yUYE€HNE BIUSHUS
KOHLEHTpAIMK U TEMIIEPATypbl HA CKOPOCTb PEAKIIMH.

Hudposas naboparopus MO3BOJSIET pPEaIU30BaTh MEKIPEIMETHBIE CBA3M C APYTUMU
IpeAMETaMU €CTECTBEHHO-HAyYHOIO IMKJIA, MOCKOJIBKY J1aeT BO3MOXKHOCTH BBINOJIHSTD
MHTETPUPOBAHHBIE Y4eOHBIC HMCCIEIOBAHUSI MO €CTECTBEHHBIM HayKaM, NMPUMEHSATh U
OCBaMBaTh IEMEHThI CTATUCTUKU U HHPOPMALMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pekomenoayusim

MNPUMEPHBIA IEPEYEHb OFOPYJIOBAHMUA,
PACXOJIHBIX MATEPUAJIOB, CPEACTB
OBYUYEHUA U BOCIIUTAHUSA JJ151 CO3JAHUA U
OBECIIEYEHUS ®YHKIHNOHUPOBAHUA
HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U
TEXHOJIOT'HYECKOM HAITPABJIEHHOCTEN
"TOYKA POCTA" B OBIIEOBPA3OBATEJIBHBIX
OPTAHM3AIUAX, PACITIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJAX

Tabnuya N 1



CTAHJAPTHBIN KOMILJIEKT

N |HaumenoBa| Kparkue npumepnsie |KonumuectBo enunun|KonnuecTBo equHuIl
HUE TEXHUYCCKUE VTS TUTST
o0opynoBaH XapaKTEPUCTHKU 0011e00pazoBaresbH |00Ie00pa3oBaTeIIbH
us bIX OpraHU3alui, HE| BbIX OpraHU3alNi,
SIBIISTFOLIIUXCS SIBIISFOLIIUXCS
MaJIOKOMITJICKTHBIMU,[MAJIOKOMIUICKTHBIMH,
eJ1. U3M. eJl. U3M.
EcTecTBeHHO-HayYHAsI HAIPABICHHOCTh
1 O61ee obopynoBanue (pu3nKa, XUMHUsI, OUOJIOTHSI)

1.1.

[{ndposas
lmaGoparopu

5T
yueHHYEeCcKa
g (pusuka,
XUMUS,
Oronorus)

[{udposoii narumk
PIIEKTPONPOBOAHOCTH
[{udposoit garunk pH
[{udposoii narumk
[TOJIOXKEHUS

[{udposoii garumk
TEMIIEPATYPBI
[{ndposoii garumk
a0COJIIOTHOTO JTaBIICHUS
[{ndposoit
ocuuIoOrpaduyecKuii
aTYnK

Becrel aneKkTpoHHbBIE
yuebnsie 200 r
Mukpockor: IUppoBOit
VTH ONTHYECKHI ¢
yBenuueHuem ot 80 X
HaGop 17151 U3roToBICHHUS
MUKpOTIpENapaToB
Mukpormnpenaparsl
(Habop)
CoenvHUTENbHbBIE
[pOBOZA, IPOTPAMMHOE
oOecIeuenue,
METOIMYCCKHIE YKA3aAHHUS
KOMITJIEKT

COITy TCTBYIOIITUX
PIIEMEHTOB JJIsl OIIBITOB TI0
MEXaHUKe

KOMITJIEKT

COITY TCTBYIOIITUX
PIIEMEHTOB JJIsl OIIBITOB TI0

3 T

MOJIEKYISIPHON (U3UKe




KOMILJIEKT
CONYTCTBYIOIIINX
PIIEMEHTOB IS OIIBITOB 110,
PIEKTPOAMHAMUKE
KOMILJIEKT
CONYTCTBYIOIIHNX
PIIEMEHTOB IS OIIBITOB 110,
ONTHUKE

1.2.

Komiiext
[OCY/IBI U
000pyIOBaH
Vst 11
YUeHUYECKU
X OIIBITOB
(pu3uka,
XM,
OHOJIOTHS ).

[[ITaTuB 1aOOpaTOPHBIHA
XUMUYECKUI

Ha6op vamiek [letpu
HabGop uHCTpYMEHTOB
[pernapoBalibHbIX

Ulokka [J1sl COKUTaHus
BEIIECTB

Crynika dapdopoasi ¢
[1E€CTUKOM

HaGop 6aHoK ayist
XpaHEHUS TBEPABIX
peakTuBoB (30 - 50 mu1)
HaGop ckissHOK
((s1akoHOB) 7151 XpaHEHUS
[PACTBOPOB PEaKTUBOB
Ha6op mpubopok (I1X-14,
[1X-16)

[IpuGop ans nmomyyeHus
ra3oB

CrnupToBKa

[oprouee A7 CHUPTOBOK
DunpTpoBanbHas Oymara
(50 mt.)

Konba xoHnueckas
[lanouka crekisiHHAs (C
[PE3UHOBBIM
HAaKOHCUYHHUKOM )
Hameuka uist
BHITIAPUBAHUS
(BBITApUTENbHAS
JaIreyka)

MepHbIi HHJIAHIP
(TUTaCTUKOBBIH )

BopoHka cTeKIIstHHas
(Mmautast)

Crakan ctexiasHHbIN (100
MJT)

["a300TBOAHAs TPyOKa




2. b OJIOT A
2.1. |KoMmuiekT [Ha3HaYeHHUE: 1 mt. 1 mt.
BIQKHBIX  |[IEMOHCTPAI[MOHHOE,
[pernaparoB MaTeprasl KOHTEHHEpa:
IMTEMOHCTpAII|[TUIACTHUK,
MOHHBIN repMeTUYHAsT KPBIIIKA!
HaIH4ue,
KperieHHue YKCIIoHara:
HaJIH4ue,
KOHCEPBUPYIOIIIEE

BEILIECTBO: HAJIMYKE,
HaKJICHKa C
HAaMEHOBAaHUEM
HaIM4ue.

He meHee 10 npenaparoB
113 IPUBEIEHHOTO HUXKE
CIIUCKA:

BitayxHbIi ipenapar
"be3zyoka"

BitayxHbIi nipenapat
"["amgroka"

BitayxHbIi npenapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOTO MOJLTIOCKA"
BrnaxHbiil ipenapar
"BayTpeHHee cTpoeHue
KpbICHI"

BitayxHbIi nipenapart
"BHyTpeHHee cTpoeHue
srymku"”

BrnaxHblil ipenapar
"BayTpeHHee cTpoeHue
OTULIEL"

BitayxHbIi penapart
"BHyTpeHHee cTpoeHue
pBIOBI"

BrnaxHbiil ipenapar
"Kapacp"

BrnaxHbiil ipenapar
"Kopenb 6060BOr0
pacTenus ¢ KiryoeHbKkamu'"
BitayxHbIi ipenapar
"Kpeserka"

BitaxxHbIi npenapart
"Hepeuna"

BnaxHslil mpenapar




"Pa3Butne koctucTon
pBIOBI"

BrnaxHblil penapar
"Pa3Butne Kypuup!"
BrnaxHbiil ipemnapar
"Cuudomemysa”
BrnaxHblil ipenapar
"Tputon"

BrnaxHblil penapar
"Uepemnaxa 6onoTHas"
Biiaxxublil npenapar "Yx"
BitayxHbIi penapart

" Amepuna”

2.2.

[KomImiekT
repOapues
IIEMOHCTpAL]
MOHHBIN

Hasnauenue:
TIEeMOHCTPAIIMOHHOE,
OCHOBA IS KPETICHHS :
repOapHbBIN JIUCT,

CIIMCOK SKCIIOHATOB:
HaTHune

He MeHee 8 repOapueB u3
[IPUBEIEHHOTO HUXKE
cnucka: Haznauenue:
TIEeMOHCTPAIIMOHHOE,
OCHOBA TS KPETICHHS :
repOapHbBIN JIUCT,

CIIMCOK KCIIOHATOB:
HaTH4ne

He MeHee 8 repOapueB u3
[IPUBEIEHHOTO HUXKE
CTIHCKa!

['epOapuii "JlepeBbs u
KycTapHUKH"

[epOapuii

" lukopacryiue
pacteHus"

[epbOapwii "Kopmobie
pacTeHus"

['epOapwii "KynbTypHble
pacTeHus"

[epOapmii
"JlekapCTBEHHbBIE
pactenus”

[epOapuii "MenoHOCHBIC
pactenus”

['epOapuii "Mopdomorus

acteHuit"

1 mT.

1 .




['epOapuii "OcHOBHBIE
rpymnibl pacTeHuil"
['epOapuii "PacTutenbHbie
cooOmiecTpa"

['epOapuii
"CenbCKOX031CTBEHHBIE
pacTeHus"

[epOapuii "SnoButkie
pacTeHus"

[epOapmii kK Kypcy OCHOB
10 00LIEl OMOJIOTHH

2.3.

[KomImiexkT
KOJJIEKITUU
IIEMOHCTpAL]
MOHHBIN (110
[Pa3HBIM
TeMam

Kypca
OHOJIOTHH )

Ha3znauenue:
IEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS
HaJIH4ue,

HaKJICHKH C
HaHMEHOBAaHUEM: HAJIMYHUE
He MeHee 10 xoyTekui
13 MPUBEICHHOTO HUKE
CITHICKA:

Koexnus
"['ooceMeHHBIC
pacTeHus"

Komteknus "Oourarenu
MoOpcKoro jgHa'"
Konnexmus
"[TaneonTosiornyeckas"
Konnexmus
"IIpencraBurenu OTpsI0B
HACEKOMBIX'" KOJIMYECTBO
HaCEKOMBIX: He MeHee 4
Komnexuus "[Ipumepsl
Al THBIX
[pucrocoOIeHu y
HACEKOMBIX "

Konnexmus
"[IpucriocoduTenbHbIE
M3MEHEHNS B
KOHESYHOCTSAX HACEKOMBIX "
Kosekmnus "Passurtue
HACEKOMBIX C HEIOJIHBIM
[peBpaleHuem"
Komnexnus "Pa3Butne
HACEKOMBIX C IOJIHBIM
rpeBpaiieHueM"

Kosutekmust "Pa3Burne

1 .

1 .




IeHuns"

Kosekmus "Passurtue
0abouKku"

Kostexius "PakoBUHBI
MOJLIFOCKOB"
Koyutekius "CemelicTBa
0abouyek"

Koyutekius "CemelicTBa
PKYKOB"

Kosyutekius "Cemena u
r10a6!"

Komnexuus "®opma
COXPaHHOCTH
MICKOIIAEMBIX PACTECHUHN U
PKUBOTHBIX"

Ha6op
[MaJIEOHTOIOTHYECKUX
HAXOI0K
"IIpoucxoxneHue
uesoBeKa"

KOJIMYECTBO MOJIEJIECH: HE
Mmeuee 14

3. XNUMU

3.1.  }lemoHncrpa [CocTaB KOMIUJIEKTA: 1 . 1 mrT.
[IOHHOE CTOJIMK ITIOABEMHBIHN
o0opynoBaH [Haznauenue: cOopka
e y4eOHBIX YCTAaHOBOK,

[pa3Mep CTOJICIITHUIIBI: HE
Meree 200 * 200 MM,
[UIABHBINA IOTBEM C
[TOMOIIIbIO BHHTA:
Ha4ue

[lITaTus
IEMOHCTPALIMOHHBII
XUMHUYECKHI:
Hazunauenue:
eMOHCTparus IprudoOpPoB
1 yCTaHOBOK,

0ropa, CTeP>KHHU, JIAIKH,
My TBI, KOJIBIIA: HAJTMYHE,
BO3MOKHOCTD
BaKPETUICHHS JIEMEHTOB
Ha pa3JIMYHON BBICOTE:
Ha4ue

Anmnapar Jijisi IpOBEICHUS

XUMHYECKHX PEAKIINN:




Haznauenue:
IICMOHCTpAIIHS
XUMHUYCCKUX PEaKIInH,
[TOTJIOTUTENH ITAPOB U
ra30B: HAJIMYHE,
MaTepuai KOJIObI: CTEKIIO
HaGop aus1 anekrponusa
IEMOHCTPALIMOHHBII:
HaznaueHue: nzyueHue
3aKOHOB JJICKTPOJIN3A,
cOOpKa MOACIH
AKKYMYJISITOpA,
E€MKOCTbh: HaJIM4HE,
PIIEKTPOIBI: HATHINE
KoMIuIieKkT MEpHBIX KOJIO
Majioro oobema:
Haznauenue:
JICMOHCTPAIIHOHHBIC
OITBITHI,
00beM koi10: ot 100 M1 110
2000 mu1,
KOJTMYECTBO KOJIO: HE
MmeHee 10 .,
MaTepHai KoJio: CTEKIO
Ha6op diakonos (250 -
300 M 1151 XpaHEHU s
[PACTBOPOB PEAKTHBOB).
HasnaueHue: xpaneHue
[PACTBOPOB PEAKTHBOB,
KOJTMYECTBO (IAKOHOB: HE
MeHee 10 .,
Marepuai (pIakoHOB:
CTEKJIO
poOKa: HaJIM4Yne
[TpuGOp [UIs OMBITOB TIO
XHUMHH C IIEKTPUICCKUM
ToKOM (71a00paTOPHBII)
[Ipubop nist
VLTIOCTPAIH 3aKOHA
COXpaHEHUS MacChl
BEIICCTB: COCY/I
JIaHmonpTa: HaIU4He,
poOKa: HAIU4KeE,
TUTI IpUOOpa:
IEMOHCTPALIMOHHBII
€JINTEJIbHAS BOPOHKA!




Haznauenue: pazieneHue
IIBYX JKMJIKOCTEH IO
[IOTHOCTH,

MaTepuaT BOPOHKH:
CTEKJIO

YcTaHOBKA JUIsl IEPETOHKU
BeriecTB: HazHauenue:
IICMOHCTpAIHS OYMCTKU
BEIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAMJIBHUK IS
OXJIAXICHUS, ATIIOHK,
[poOKa: HaJIU4ue,

[UIMHA YCTaHOBKU: HE
Menee 550 MM

[Tpubop i momydeHus
ra3oB: Ha3HAYCHUE:
[IOJTyueHUE Ta30B B MAJIbIX
KOJTUYECTBAX,

COCTaB KOMILIEKTA: HE
MeHee 6 IpeIMETOB

baHs koMOMHUpPOBaHHAs
maboparopHasi: baus
BOJIsSIHAS: HATMYUE,
KOJIbI]a CMEHHBIC C
OTBEPCTHUSIMH Pa3HOTO
raMerpa: HaJIn4due,
[UIMTKA JIEKTPUYECKas:
HaTHIre

Dapdoposas cTymnka ¢
rectukom: Hasznauenue:
U1 pa3MeNbueHuUs
KPYTHBIX (ppaximii
BEIIECTB U
[IPUTOTOBIICHUS
[TOPOILIKOBBIX CMeCeil
KomIekT TepMoMeTpoB
(0-100C; 0-360C)

3.2.

IKoMIuiekT
XUMHUYECKU
X PEaKTHBOB

CocTaB KOMILICKTA:
Ha6op "Kucnotsr"
(a3zoTHas1, cepHasi,
coIsiHas,
opTodocdopHasi)
Ha6op "I'mapoxcuasr"
(rumpoxcua Oapusi,
CUIPOKCHT KaIus,

FUIPOKCU KAJIBLIMS,

1 mT.

1 .




CHJIPOKCU]] HATPUS)
Ha6op "Oxcus
MeTaIoB" (QTIOMUHHS
OKCHJI, OapHsi OKCHI,
pkenesa (I11) okenn,
KaJTbIUsT OKCHl, MAarHUS
okcua, meau (I1) okcu,
[IMHKA OKCH]T)

Ha6op "lllemounbie 1
[11eJI0YHO3EMEITbHBIC
MeTauIbl" (JINTUH,
HATpUi, KaJIbLIHA)
Ha6op "Metasibr"
(amrOMHHUH, KENe30,
Marauii, Me/ib, IUHK,
0JIOBO)

Ha6op "lllemounbie 1
[11eJI0YHO3EMEITbHBIC
MeTauIbl" (JIMTUH,
HATpUi, KaJIbLIHA)
Ha6op "OrneonacHbie
Bemectna" (cepa, pocdop
(KpacHBIN ), OKCHJT
thochopa (V)

Ha6op "TI'anorensr" (fiog,
Opom)

Ha6op "I'anorenuanr"
(UTFOMUHUS XJIOPUI,
AMMOHUS XJIOpU, Oapust
xyopu, xenesa (I11)
XJIOpU, Kalus HOIuI,
KaTusi XJIOPUT, KaIbIUs
XJIOPU, TUTHS XJIOPHI,
Maraus xsmopu, meau (11)
XJIOpUI, HATpHst OpoMuUI,
HaTpus GTOpUA, HATPUS
XJIOpU/I, IIMHKA XJIOPU]T)
Ha6op "Cynbdarsl,
cynbdusl, cynbQuTo"
(aymoMuHUs Cynbdar,
AMMOHUS Cyb(dar, xKenesa,
(IT) cymsdun, xenesa (1)
cynbdart, 7-Mu BOIHBIH,
Kanmus cynbdart, kobaibTa
(II) cynbdat, Maraus
cynbbat, meau (11))




cynbdart 6e3BOIHBIH,
menu (II) cynedar 5-tn
BOJIHBIN, HATPUS CYTbPUI,
HATpUS CYTb(QUT, HATPHS
cynbdart, HaTpus
rUIpOCYIb(haT, HUKEIs
cynbdar

Ha6op "Kap6onarsr"
(aMmMOHMS KapOOHaT,
Kamus kapoonar, menu (I1)
KapOOHAT OCHOBHOM,
HaTpHs KapOoHAT, HATPUs
rUApOKapOOHAT)

Habop "®ocdarsi.
Cunukatbl” (Kamus
MoOHOTHApOOpTOdOChaT,
HATpUs CUIIMKAT 9-Tn
BOIHBIN, HATPUS
opTodocdar
Tpex3aMEeLICHHBbIN, HaTpUs
muruapodocdar)

HaGop "Auerarsl.
Ponanunel. CoenuHeHUs
bresie3a’ (Kaius arerar,
kanus eppo (II)
reKCaIllMaHn]], KaJus
dbeppo (I11) rekcarmonm,
KaJTusi pOJIaHu ], HaTPHS
alleTar, CBUHIIA alleTar)
Hat6op "CoenuHeHHS
Mapranma" (kaaus
[epMaHraHar, MapraHia
(IV) okcun, mapranua (II)
cynbdar, Mmapradia
XJIOPHT)

Hat6op "CoenuHeHHS
xpoma'" (aMMOHHUS

X poMar, Kaus
IXpOMaT, Kallusi XpoMar,
xpoma (III) xnopun 6-tu
BOJTHBII )

Ha6op "Hutparsr"
(aJIFOMUHUSL HUTPAT,
AMMOHUS HUTPAT, KaJIus
HUTPAT, KAJIBIVsI HUTPAT,
Meu (11) HuTpat, HaTpus




HUTpaT, cepedpa HUTPAT)
Habop "Nuaukaropsr”
(JTakMOU I, METUIIOBBII
OpAH>KEBBIH,
(heHondTancuH)

Ha6op
"Kucnopoaconepkaiue
OpraHuyeckue BeuiecTna’
(alleToH, MIUIIEPUH,
MUATUIIOBBIN 3(Up, CIUPT
H-OyTUIIOBBIN, CIIUPT
130aMUJIOBBIN, CIIUPT
1300y THIIOBBIN, CIIUPT
PTHIIOBBINA, (DEHOIT,
(dhopmainuH,
HTHUIICHITIKOIIb,
YKCYCHO-3THJIOBBIH 3(hup)
Ha6op "YreBomopoms"
(O6eH3uH, rekcaH, He(Th,
TOJTYOJI, IIMKJIOTECKAH )
Ha6op "Kucnotsl
opranuyeckue’ (Kuciora
AMHHOYKCYCHasi, KUCIIOTa
OeH30liHas1, KHCIIOTa
MacIsiHasl, KUCIIOTa
MypaBbHHAS, KHCIIOTA
0JICMHOBAs1, KUCIIOTA

[ TbMUTHHOBAS, KACIIOTA
CTeapuHOBasl, KHCIOTa
[YKCYCHast, KHCJIOTa
[aBesIeBas)

HaGop "YrieBossr.
AMHUHBI" (aHHJIHH,
QHUJIVMH CEPHOKHCIIBIN,
J1-r1r0K03a, METUIIAMHH
FUIPOXJIOPHU]I, Caxapo3a)

3.3.

KomMIuiexT
KOJUIEKIIUU
13 COHACKA

Haznauenue:
IEMOHCTPALIMOHHOE,
BU]T YIIAKOBKHU: KOPOOKa,
OICAHKEC: HAIMIHE
CocTaB KOMILIEKTA:
Konnekius "Boaokna"
Komnexnus "KameHHBIN
YTOJIb M IPOJTYKTHI €T0
nepepaboTku"

Kosuiexkmust "MeTtautsl U1

1 mT.

1 mT.




cIuIaBhI"

Kosmnexnus "Munepansl u
ropHbie mopoasr" (49
BHJIOB)

Komexnus
"MuHepanbHble
ynoopenus"

Komnexuus "HedTs n
[IPOAYKTHI €€
repepaboTku”
Koexnus
"IInactmaccher"
Komnexnust "Tonauso"
Kosmnekus "YyryH u
cTanp"

Komnexnus "Kayuayk"
Komnmexnus "lIkana
TBepaOCTH"

HaGops! s
MOJIETTUPOBAHUS CTPOCHUS
OpraHUYCCKHUX BEIECCTB
(yueHHUYeCcKHEe) HE MEHEE
4 1.

DPU3NKA

CocTaB KOMILIICKTA:
[lItaTuB
IEMOHCTPAIIMOHHBIN:
HasnaueHue: nposeaeHue
IEMOHCTPAIIMOHHBIX
OTILITOB, OCHOBAHHE,
CTEP>KEHb, JIAIKHU, KOJIbIIA,
My(TBI: HAIMYHE

CTOJIMK ITOABEMHBIIA:

Tur cTojuka;
yueOHBIN/Tab0PaTOPHBIIA,
0110pa, CTeP>KEHb
BUHTOBOM, BUHT
[PEryJIMPOBOYHBIN:
HaJIM4Ke,

(YHKIHS oIbeMa 1
OITyCKaHUS CTOJIMKA:
HaJIM4ne

ICTOYHUK OCTOSSHHOTO U
[epEMEHHOTO
HATTPSKCHUS:

Haznauenwue: mjisd nUTaHUSA

1 mT.

1 mT.




PETyIupyeMbIM
[EPEMEHHBIM H
[TOCTOSTHHBIM TOKOM
PIIEKTPUYECKUX CXEM,
vacTtoTa, I'm: 50,
moTpedsiemasi MOIIIHOCTb,
BA: 10

MaHOMETp JKHMJIKOCTHON
IeMOHCTPAIIMOHHBIA:
Hasnauenue: s
M3MepeHwsl TaBJICHHUS JI0
300 MM BOJSIHOTO CTOJI0a
BEIIIIC U HIDKE
arMoc(hepHOTo JaBIICHUS,
crexisiHHast U-oOpa3Has
TpyOKa Ha IOJICTaBKe:
HaTH4ne

Kamepron Ha
[PE30HAHCHOM SIIIHKE:
Hasnauenue: s
IEMOHCTpAIINH 3BYKOBBIX
KOJIEOaHHUI U BOJIH,

1B KaMEpTOHA Ha
[PE30OHUPYIOMINX SIIHAKAX:
HaMuue,

[PE3UHOBBIA MOJIOTOYEK:
HaTH4ne

Hacoc BakyymHBIi €
PIIEKTPOTIPUBOIOM
Hasnauenue: cozganue
pa3psHKeHUS WK
M30BITOYHOTO JIABJICHUS B
3aMKHYTBHIX 00bEeMax,
OITBITHI: KATICHUE
PKUJIKOCTH TIPU
[MOHMKCHHOM JIaBJICHUH,
BHEIITHEE U BHyTPEHHEE
TaBJICHUE U JIp.

Tapenka BakyymHas:
Hasnauenue:
IIEMOHCTpAIIHsI OIIBITOB B
3aMKHYTOM 00BEME C
[pa3pesKeHHBIM BO3YXOM,
OCHOBaHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAsI




[IpOKJIaJKa,
PIEKTPUYECKUAN 3BOHOK:
HaTu4yne

Benepko Apxumena:
Hasnauenue:
IEMOHCTPALIUS JEUCTBUS
PKUIKOCTH HA
[TOTPY’KEHHOE B HEE TEJIO0
1 N13MEpPEHNE BETNYUHBI
BEITAJIKMBAIOIIECH CHJIBI,
BEJIEPKO, TEJIO
[VUTHAPUYECKON (DOPMBI,
[IPYXUHHBII TUHAMOMETP:
HaIu4ue

OrHMBO BO3AYLIHOE:
Ha3nauenue:
IEMOHCTPALIMS
BOCILIAMEHEHHUSI TOPIOYEH
CMECH Tpu ee ObICTPOM
CKaTHH,

TOJICTOCTEHHBIN LIWIHH]P,
[TOpILICHb Ha
METAIIMYECKOM ILLITOKE C
[PYKOSITKOM, ITO/ICTaBKa
JUIsl LWJIMHIpA: HAJIMYKe

4.1.

O6opynoBa
HUC IS
eMOoHCTpaI|
MOHHBIX
OITBITOB

[IpuGop s
IEeMOHCTpAILMU JaBICHUS
B s)xuaKoCTH: Ha3zHaueHue:
IeMOHCTpaLus
M3MEHEHUS JaBJICHUS C
[TyOMHON NOTPY>KEeHUS,
TaTYMK JTaBIICHUS,
KPOHILITECHH 115
KpETLJICHUSI HAa CTEHKE
cocyna: HaJlu4ue
[Ipubop nis
IIEeMOHCTpaLNK
arMoc(hepHOro JaBIICHUS
(MarmeOyprekue
[IOJTyILIAPHST):
Haznauenue:
IIEMOHCTPALIUS CHITBI
aTMoc(hepHOro JaBlieHus,
1TBa Pa3beMHBIX
METaNTNYeCKUX

[oJTyIapust ¢ MpOYHbIMU




PYYKaMu M XOPOIIO
pUILTU(POBAHHBIMU
KpasiMu, HUIITETb C
KpaHOM: HaJIM4ue,
CO3/1aBaeMO€ BHYTPHU
[1apoB
BaKyyMMETPHYECKOE
nasiaenue: He menee 0,05
MIIa,

MaKCUMaTbHOE
pa3pbIBaloIee YCUIIHE: He
Menee 90 H

HaGop ten paBHOTO
oObema: Haznauenue: s
oIpeeIeHUs U
CpPaBHECHHUS TEIUIOEMKOCTH
1 TUIOTHOCTH Pa3IUYHBIX
TBEPJIBIX MAaTCPUAIIOB,
[MTMHIPBI U3 PA3ITUYHBIX
MaTepuaioB: HE MEHee 3
[1IT.,

KPIOYKH JIJIS
[10/IBEIIIMBAHUS
[[MJTHHIPOB: HAJTMYHC
HaGop Ten paBHOM MacChI:
Hasnauenue: s
oIpeeeHUs U
CPaBHCHHIO TIOTHOCTH
[Pa3IMYHBIX MaTepUAIIOB,
[VTHH]IPBI U3 PA3TMYHBIX
MaTepuaioB: HEe MeHee 3
[1IT.,

KPIOUKH JIJ151
[10/IBEIITMBAHUS
[MJTMHIPOB: HAJIN4Ke
Cocynsl cooOmaromumecs:
Haznauenue:
IICMOHCTpAIIHS
OJIMTHAKOBOTO YPOBHS
OJTHOPOJTHOM KUJKOCTH B
COOOIIAIOLTUXCS MEXTY
co00if cocymax pa3HoOi
(hopMmBI,

COOOIIaroIHeCs
CTEKJITHHBIE TPYOKH
[pa3Hoii popmbl: HE MEeHee




3 miT.,

[1O/ICTaBKa: HAJTUINE
TpyOxa HproToHa:
Hasnauenue:
NIeMOHCTpaLUs
OJTHOBPEMEHHOCTH
[aJieHusl pa3INYHbIX Tell B
[pa3peKEHHOM BO3/IyXE,
(YHKIIHS TTOKITFOYCHHS K
BaKyyMHOMY Hacocy:
HaMuue,

UIMHA TPyOKH: HE MEHee
80 cM.,

[PE3UHOBBIE TPOOKH,
HUTITIENb: HAJTN4Ne,
KOJTUYECTBO TEIl B TPYyOKeE:
He MeHee 3 IT.

[[Tap [Tackais:
Haznauenue:
IEMOHCTpALIHS TIEpeadun
[IPOM3BOANMOrO Ha
PKUIKOCTH JIaBJICHUS B
3aMKHYTOM COCY/IE,
IEMOHCTpAIIHS TTObEMa
PKUJIKOCTH MO/ JeHCTBHEM
arMoc(hepHOTo JaBIICHUS,
MeTaNTNYeCKUN UIUHID
C OIlpaBaMH, MOPIIEHb CO
[IITOKOM, ITOJIBIM
METAJUIMYECKUI 1ap C
OTBEPCTHUSIMH: HATTUUHE,
JUTMHA [IWJIMHpA: HEe
MeHee 22 ¢Mm,

TuamMeTp 1apa: He MeHee
8 cM

[[ap ¢ kompLIOM:
Haznauenue:
IEMOHCTpPALIHS
paciivpeHus TBEPAOro
TeJia Ipu HarpeBaHuU,
[ITAaTUB, METAITTNYECKOE
KOJTBIT0 ¢ My(TOH, Imap ¢
[IETIOYKOM: HAIUYHE,
JUTMHA [IETIOYKU: HE MEHEee
80 MM,

aMeTp Iapa: He MeHee




25 MM

[ {umuHIpHl CBUHIIOBBIE CO
ctpyrom: Hasnauenue:
IEMOHCTpALIMS B3aUMHOTO
[IPUTSHKEHUS] MEKITY
aTOMaMU TBEPABIX TEll,
KOJTUYECTBO OJJMTHAKOBBIX
[IUTUHAPOB: HE MEHEE 2
[1IT.,

MaTepHasl HUIUHIPOB:
CTaJIb U CBUHEII,

KPIOYKH IS
[O/IBEIIIBAHUS: HATTUYHE,
CTPYT, HaIlpaBJIsIoIAs
TpyOKa: HalIu4ue
[Ipubop Jlenua:
Hasnauenue: s
MCCIIeTOBAHUS
3aBUCHUMOCTHU
HATIPABICHUS
MHYKIIMOHHOTO TOKa OT
XapakTepa U3MEHEHUs
MarHuTHOTO MOTOKA,
CTONKa C KOPOMBICTIOM:
HaTU4Ke,

KOJTUYECTBO
QITFOMUHHUEBBIX KOJICI[: HE
MeHee 2 IIT.,

[pope3b B OJTHOM M3
KOJIEI]: HAJTU4Ke

Maruut gyrooOpa3Hblii
IeMOHCTPAIIMOHHBIA:
Hasnauenue:
IEeMOHCTpAIHs CBONCTB
[TOCTOSTHHBIX MarHUTOB,
TUT MarHuTa:
HaMarHUYEHHBINA OPYCOK,
KOJTMYECTBO I[BETOB
MarHuTa: He MeHee 2,
0003HAUEHUE TOITIOCOB
MarHuTa: HaJu4ue
Maraut noaocoBoi
IEMOHCTPALIMOHHBII
(mapa): Ha3znauenue:
JIEMOHCTpALIUS CBOMCTB
[TOCTOSTHHBIX MarHUTOB,




TUTl MarHuTa:
HaMarHUYEHHBIA OpyCOK
[IPSIMOJIMHENHON (OPMBI,
KOJTMYECTBO I[BETOB
MarHuTa: He MeHee 2,
0003HAUEHUE TTOITIOCOB
MarHuTa: HaJIu4ue
CTpenku MarHUTHbBIE Ha
mratuBax: HazHaueHnue:
NIeMOHCTpaLUs
B3aUMOJICHCTBUSA MOJIIOCOB,
MarHuTOB, OPUEHTALIUN
MarHuTa B MarHUTHOM
rore,

HaMarHU4YeHHasi CTpeliKa:
HaMuue,

KOJIMYECTBO I[BETOB
MarHurta: He MeHee 2,
[1O/ICTaBKa: HAJTUINE
Ha6op
IEMOHCTPALIMOHHBII
"JnexTpocraruka'
(31€eKTpOCKOIbI (2 1IT.),
cynTaH (2 mrT.), magoyka
CTEKJISIHHASI, MaJI0uKa
HPOOHUTOBAS, IITATUBBI
30aupytoiye (2 1mrT.)
Marmna snekrpodopHast
JTH BBICOKOBOJIBTHBIH
cTouHukK: Ha3zHaueHue:
TSI TIOTTyYeHUS
PIIEKTPUYECKOTO 3apsiia
BBHICOKOTO MOTEHIIMAA U
[OJTy4eHUs] HCKPOBOTO
paspsina,

ITVICKU Ha CTOMKaX:
HaT4Ke,

KOJTMYECTBO JICUIEHCKUX
0aHOK: HE McHeeE 2,
[O/ICTaBKa: HAIUYUE
KomIuiekT npoBOJOB:
J{nuna: He meHee 500 MM
- 4 mT., 250 MM - 4 1T,
100 MM - 8 mT.,
Ha3HaYeHUE: TS
[TOJIKITIOUCHUS




IEeMOHCTPAIIMOHHBIX
[PUOOPOB 1
000pyIOBaHUs K
MCTOYHUKY TOKa, JJIs
COOPKU IIEKTPUUECKHUX
[IeTICH, BKITFOYast
PIIEMEHTHI U3 pabOThI
"[locTosiHHBII
PIIEKTPUYECKUN TOK"

4.2.

O6opynoBa
HIE IS
lmabGoparopH
bIX paboT U
YUEHUYECKU
X OIBITOB
(Ha Oaze
KOMILJIEKTOB

s OI'D)

[[ITatuB 1aGOpaTOPHBIiL C
nepKaTes My

BECHI DJICKTPOHHBIE
MEH3YpKa, IIpeies
3mepenus 250 M
muaamometp 1 H
mnHamomeTp S H
IMTUHAP CTAJIbHOM, 25
cMm3

LIJIMH]IP aJTFOMUHUEBBIN
25 cm3

LIJIMH]IP aJTFOMUHUEBBIN
34 cm3

LATUHAP TJIACTUKOBBIA 56
cM3 (a5 u3MEpeHus
CWIbl ApXxumesa)
npyxuna 40 H/m
npyxuHa 10 H/m

rpy3sl 1o 100 r (6 mT.)
rpy3 HaOOpPHBII
yCTaHABIUBAET MACCy C
marom 10 T

MepHast IeHTa, JTMHeHKa,
TPAHCIIOPTUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaTpaBISIONIas ATUHON
He meHee 500 M.
J10JDKHBI OBITh
oOecreueHbl pa3Hble

KO3 (DUITUESHTHI TPCHHS
Opycka 1o
HAPaBIISIOIICH
CEKYHIIOMEP
BIIEKTPOHHBIN C TaTYUKOM
HaITpaBJISIONIAs CO
[IKaJI0M

8 1T,




OPYCOK JIEpPEBSIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHOW MasiTHHK C
IPy30M C ITyCKOBBIM
MarHuTOM H C
BO3MOYKHOCTBIO
M3MEHCHUS JJTMHBI HUTH
pBIyar

OJIOK IMOIABUKHBIA

OJIOK HETIOIBHKHBIH
KaJIOpUMETP

TEPMOMETP

MCTOYHUK TTUTAHUS
[TOCTOSTHHOTO TOKa
(BBIIPSIMUTEITH C
BBEIXOJHBIM HANPSHKEHUEM
36 - 42 B unu
OaTapeiHbIi OJI0K ¢
BO3MO)KHOCTBIO
[PETYIUPOBKH BBIXOTHOTO
HAIPSHKSHUS

BOJIETMETP
nByxmpenensHelii (3 B, 6
B)

amIiepMerp
nByxnpeaenbHsiif (0,6 A,
3 A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mammiouka (4,8 B, 0,5 A)
[IepEMEHHBII PE3UCTOP
(peocrar) 1o 10 Om
COCIMHUTEIILHBIC
rposoza, 20 wrT.

KITFOY

HAa0Op MPOBOJIOYHBIX
pe3uctopos plS
coOuparoIas JIMH3a,
(hOKyCHOE pacCTOsTHHE
100 Mmm

coOuparolas JIMH3a,
(bokycHoe paccrostaue 50
MM

paccenBaronias JHH3a,
(hOKYCHOE pacCTOsIHUE -
75 MM




DKpaH
ONTHYECKAsi CKaMbsI
cinannx "Monens
mpeamera"

OCBETHUTEIh

MTOJTYLIUIUH/P C
[TAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop g u3ydeHus
ra30BbIX 3aKOHOB
Kanuisipsl
JlMppakiOHHas peleTKa
600 mTpUXOB/MM
JlMppakiOHHas peleTKa
300 mTpuxoB/MM

3epkaino

UlazepHast ykaszka
[lossipony B pamke

[[{esn FOnra

Karymka MoTok

bi1oK 1roI0B

bJIOK KOHJIEHCAaTOpPOB
Kommnac

Maraut

DJIEKTPOMArHUT

OMUIIKA KEJIE3HbIE B
0aHKe

TexHogornaeckas HAITPaBJICHHOCTD

1.

O06pazoBate
UITBHBIN
KOHCTPYKTO
p At
[IPAKTUKH
0JIOYHOTO
[porpaMmMu
[POBaHUS C
KOMILJICKTOM
ITaTYNKOB

PoOoTOTeXHUYCCKUIM
HaOOp MpeIHa3HAuYCH ISt
M3y4eHUsl OCHOB
[POOOTOTEXHUKH, JETAJICH,
y3J10B U MEXaHU3MOB,
HEOOXOAUMBIX IS
CO3JaHUS
[POOOTOTEXHUYECKUX
YCTPOMCTB.

HaGop npeicrapisier
CO00M KOMILIEKT
CTPYKTYPHBIX 3JICMCHTOB,
COCAUHUTEIIBHBIX
PIIEMEHTOB H
PIIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3possier

cobuparp (u

1 mT.

1 mT.




[IpOrpaMMHUPOBATh
coOMpaemMble MOJIENN), U3
PIIEMEHTOB, BXOASIIUX B
€ro CocTaB, MOJICITH
MEXaTpPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOWCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBICHUEM, B TOM
YHCJIE HAa KOJIECHOM XOJY,
a TaKoke KOHCTPYKITHH,
OCHOBaHHBIX Ha
MCIIONIF30BAaHUM TTepeIad
(B TOM YHUCJIC YEPBIUHBIX
1 3yOuaThiX), a TAKXKe
[PBIYArOB.

CBETOIUOIHBIN
MaTpPUYHBIN JUCIUIEH C
0eJoii MOJICBETKON Ha
KOHTpOJIEpE
KonmuuecTBo mopToB
BBOJIa/BBIBOJIA HA
KOHTpOJUIEpE HE MeHee 6
KonnuecTBo KHONOK HE
MeHee 4

OOm1ee KOTMIECTBO
PJIEMEHTOB: He MeHee 520
[1IT, B TOM YHCIIE:

1) nporpamMmmupyembiii
OJIOK yIIpaBIICHUS,
KOTOPBI MOXKET paboTaTh
AQBTOHOMHO ¥ B IIOTOKOBOM,|
peXKHUME;

2) cepBOMOTOPBI

3) JaTYnK CHIIBI

4) TaT4nK pacCTOSHUSA

5) naTyMK 1BETa

6) aKKyMYJISITOpHas
Oarapest

7) [InacTukoBbIe
CTPYKTYPHBIE JIEMEHTHI,
BKJTFOYAs
nepopupoBaHHbIC
PIIEMEHTBI: OaJKH,
KyOMKH, OCH U BaJbl,
COCTMHUTEIbHBIC




PIIEMEHTHI K OCSIM,
[IIECTEPHU,
[peIHa3HAUYCHHBIE IS
CO3JaHHS YEPBIYHBIX U
3yO4aThIX mepeaay,
COCIMHUTEIILHBIC U
KpENe)KHbIE JIEMEHTHI;
7) IlporpammHoe
oOecIeuenue,
ICIIOIb3yEeMOE ISt
[POrpaMMUPOBAHUS
coOMpaeMbIX
[POOOTOTEXHIUYECKUX
MOJIETIEH U YCTPOMCTB,
OCTYIHO AJIst
CKaYMBaHUS U3 CETU
HTepHeT

O6pa3zoBare
ITbHBIN
HaOOp 10
MEXaHHKE,
MEXaTpOHUK
e u
[POOOTOTEXH
MKe

KOMITIIEKT /17151 M3y4eHUS
OCHOB 3JICKTPOHUKHU U
[POOOTOTEXHUKH

HaGop momxeH ObITh
MpeaHa3Ha4YeH /s
[POBEICHUS YICOHBIX
3aHATUHI 110 2JIEKTPOHUKE
1 CXeMOTEXHHUKE C LIEJTBIO
3yueHus Hanbomee
[pacrpocTpaHeHHOU
PIIEMEHTHOMN 0as3bl,
[pPUMEHSIEMOH TSt
MHKCHEPHO-TEXHUIECKOTO
TBOpPUYECTBA YYAIUXCS U
pa3paboOTKH y4eOHBIX
Monenel poboroB. HaGop
ITOJDKEH TTO3BOJISTh
y4JaIuMCs Ha TIPAKTHKE
OCBOUTH OCHOBHBIC
TEXHOJIOTHH
[TPOCKTUPOBAHHUS
[POOOTOTEXHIUUECKHUX
KOMILIEKCOB Ha TIpUMepe
y4eOHBIX Moenen
[pOOOTOB, a TAK)KE U3YyUUTh
OCHOBHbBIE TEXHUYCCKHUEC
pereHus: B 001acTu

KI/I6epHeTI/I‘leCKI/IX n
BCTPAHMBACMBIX CUCTCM.

1 .

1 .




B cocTaB koMIUIeKTa
TOJKEH BXOJIUTH HA0Op
KOHCTPYKTUBHBIX
HIIEMEHTOB TSI COOPKHU
MakeTa
MaHHITYJISIIIMOHHOTO
[po0O0Ta, KOMILJIEKT
METaUTHYECKUX
KOHCTPYKTUBHBIX
HIIEMEHTOB I COOPKHU
MakeTa MOOMIBHOTO
poboTa u T.1.

B cocTaB koMIUIeKTa
BXOAUT HAOOP
PIIEKTPOHHBIX
KOMIIOHEHTOB JIJIS
M3y4eHHUsl OCHOB
DIIEKTPOHUKH H
CXEMOTEXHHUKH, a TaKXKe
KOMITJICKT TIPUBOJIOB U
TATYNKOB PA3IMYHOTO
THIA 17151 pa3paboTKu
[POOOTOTEXHIUYECKUX
KOMILIEKCOB.

B cocTaB koMIUIeKTa
TOJDKHO BXOJUTH: MOTOPBI
C SHKOJIEPOM - HE MEeHee 2
[1IT, CEpPBOTIPUBO/
0O0JIBIII0I - HE MeHee 4 1T,
CEPBONPUBOJ MAJIBIN - HE
McHee 2 IIT,
H(ppaKpacHbIN 1aTUYUK -
HEe MeHee 3 T,
YJIBTPa3BYKOBOW JATYHK -
He MeHee 3 1T, JaTYUK
TeMIIepaTypsl - HE MEHEe
1 T, TaTYNK
OCBELICHHOCTH - HE MEHEe
1 T, HabOP PIEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucTophl,
KOHJICHCATOPBI,
CBETOAMO/IbI PA3TTUYHOTO
HOMUHAJIA), KOMILJICKT
[IPOBOOB JIJIsS
0ecraeyHoro




[IPOTOTUITUPOBAHUS,
r1ara OecraeyHoro
[IPOTOTUITUPOBAHUS,
AKKYMYJIATOP U 3apsIHOE
YCTPOMCTBO.

B cocrTaB koMIuiekTa
TOJKEH BXOJIUTh
[IPOrpaMMUPYEMBII
KOHTPOJLIEP,
[IPOrpaMMUPYEMBII B
cpene Arduino IDE wim
AHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHIEMbIX
cpenax pa3paboTKH.

[ IporpaMMupyemsilii
KOHTPOJUIEP AOKEH
o0J1aaTh MOpTaMu AJist
[OAKITIOYCHUS II(PPOBBIX
1 aHAJIOTOBBIX YCTPOUCTB,
uHTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nin
WiFi.

B cocTaB koMIuiekTa
TOJ>KEH BXOJUTH MOAYIb
TEXHUYECKOTO 3PEHHUS,
[pEICTABISIONTUN COO0M
BBHIYMCIUTEIIHHOE
YCTPOKCTBO CO
BCTPOEHHBIM
MUKPOTIPOIIECCOPOM
(x0J1-BO siziep - HE MeHee 4
[T, YacTOTa si/ipa He
Mmenee 1.2 I'T', o0beMm
O3V - He meHnee 512 MO,
00bEM BCTPOCHHOM
mamMsTh - He MeHee 8 10),
MHTEIrPUPOBAHHOMN
KaMepoii (MakCUMallbHOE
[paszperieHue
BUJICOTIOTOKA,
[epe1aBaeMoro 1mo
uuTepdeiicy USB - He
Menee 2592 x 1944 en.) n
ONTUYECKON CUCTEMOIA.
Mo1yJIb TEXHHYECKOTO




BpEHUs T0JDKEH 001a/1aTh
COBMECTHMOCTBIO C
[Pa3IMYHBIMU
[IPOTPaMMHUPYEMBIMU
KOHTPOJUIEpaMHU C
[OMOIIBIO0 MHTEP(ENCOB -
TTL, UART, 12C, SPI,
Ethernet. Momyib
TEXHUYECKOTO 3PEHUS
ITOJDKeH UMETh
BCTPOCHHOE
[IPOTPaMMHOE
oOecrieueHrne Ha OCHOBE
ONEPAMOHHONW CHCTEMBI
Linux, mo3BoJsonee
OCYILECTBIIATh HACTPOUKY
CUCTEMbI MAIIMHHOTO
00y4yeHHs MTapaMeTpoOB
HEHPOHHBIX CETeH s
0OHapy>KeHUs 00BEKTOB,
OIIpeeTICHUS X
apaMeTpoB U
manpHenmen
MIeHTU(DUKALTIH.
KoMIIeKT 1oimKeH
o0ecrneurnBaTh
BO3MOYKHOCTH M3Y4YCHHUS
OCHOB pa3paboTKu
[IPOrpaMMHBIX U
armapaTHHIX KOMIUIEKCOB
MHKEHEPHBIX CHCTEM,
pelieHuit B cepe
"MuTepHert Bemeit", a
TaKKe pelIeHUN B
001acTH pOOOTOTEXHUKH,
MICKYCCTBEHHOTO
MHTEJJIEKTa 1 MATMHHOTO
00yUCHUS.

KoMmmibtorepHoe 000pya0oBaHue

1

HoyT0yx

DopMm-dpakTop: HOYTOYK;
DKecTkast, HeoTKIIFOYaeMast
KJIaBHaTypa: HAJINYKE,;
Pycckast packiaaka
KJIaBHATYPBI: HATNYHE;
JlnaroHanp dKpaHa: He

Menee 15,6 1I0MMOB;




Paspenienue skpaHa: He
Menee 1920 x 1080
[MUKCEJICH;

KonuuecTtBo snep
[poreccopa: He MeHee 4;
KonnuecTBO MOTOKOB: HE
McHee 8;

ba3oBas TakToBast yacToTa
poreccopa: He MeHee 1
[T,

MaxkcumanbHas TaKTOBast
HacToTa rpoleccopa: He
Mmenee 2,5 I'T'm;
Ks1m-nmamsite npoueccopa:
He MeHee 6 MOaiiT;
O0BEM yCTaHOBICHHOM
OIEepaTUBHON MaMsITH: HE
MeHee 8 1'0aliT;

O6BeM noaiep >KkuBaeMoin
ONEpPaTUBHOMW MMAMSITH
(17151 BO3MOXKHOCTH
[pacIliipeHusi): He MEHee
24 T'0aiiT;

O6wvem HakonuTenss SSD:
He MeHee 240 I'0aiiT;
Bpemst aBTOHOMHOU
paboThI OT Oarapeu: He
MeHee 6 JacoB;

Bec HoyTOyKa ¢
YCTAaHOBJICHHBIM
AKKyMYJISITOpOM: He OoJee
1,8 xr;

Brenrauii naTepdeiic
USB crannapra He HIKE
3.0: HE MeHee Tpex
CBOOO/IHBIX;

Brenrauii naTepdeiic
LAN (ucronb3oBaHue
[EPEXOIHUKOB HE
[IPETyCMOTPEHO):
HaTH4YKE;

Hanuuue monyneit u
nHTEphEericoB
(ucronb30BaHue
[EPEXOTHUKOB HE
mpenycmorpeno): VGA,




HDMI;

becnpoBoaHas cBsI3b
'Wi-Fi: Hanmuuane ¢
[MO/IIEP’KKOM CTaHIapTa
IEEE 802.11n unn
COBpEMEHHEE;
'Web-kamepa: Hanmuuue;
Manumynarop "Mbliib'":
HaIM4ue;
[IpenycraHoBiIeHHAs
OIepaloOHHasT CHCTEMA C
rpaduyeckum
[M0JIb30BaTEIHLCKUM
uHTEpdelicom,
oOecrneunBaromias padory
pacTpOCTPaHEHHBIX
00pa3oBaTeIbHBIX U
00IICCUCTEMHEIX
[MPUIIOKCHUI: HATMYHE.

2 Moy
(mpuHTED,
CKaHep,
KOTTHID)

Tun ycrpoiictBa: MOY
(pyHKLMY TIEeuaTH,
KOTTUPOBAHUS,
CKaHUPOBAHUS);
@dopmar Oymaru: He
MeHee A4

[[BeTHOCTB:
YEPHO-OCIIBIN;
TexHonorus nevyaru:
mazepHas
MakcuMaJIbHOE
pa3pelleHye neyaTu: He
Mmeree 1200 x 1200 Touek;
MuTtepdeiicer: Wi-Fi,

Ethernet (RJ-45), USB.

1 .

Tabnuya N 2

NPO®UJIbHBIN KOMIIJIEKT OBOPYJ1OBAHUSI

HanmenoBanue
o0opynoBaHus

Kparkue npumepnsie
TEXHUYECKHE
XapaKTEePUCTUKH

KonuuecTBo enunwmil
U1 TPO(UIBHOTO
KOMILIEKTa
(001Ie00pa3zoBaTeIHLHBIC

KonnuecTBo
SIMHUIL IS
poHIBHOTO
KOMIUJICKTA




opraHu3alnuu, HC (MaHOKOMHJ'IeKTHLIe

SBJISTFOIIIHECS o0mreoOpasoBareinb
MaJIOKOMILJIEKTHBIM), |HbIE OPraHMU3AIIHH ),
eJl. U3M. e/l. U3M.
HEA30BAS (OBA3ATEJIBHA S YACTD)
EcTecTBeHHO-HAay4YHasl HATPaBICHHOCTh
1. [Hudposas O0ecrieynBaeT BHIOJHEHHE |3 IIT. 2 1IT.
maboparopusi mo  [maboparopHbIX padboT Ha
Oouonoruu ypOKax 1o OUooruu B
(yueHuueckas) OCHOBHOM ILIKOJIE U

[POEKTHO-UCCIIEI0BATEIbCKON
MesATeTbHOCTH yUalTuXCs.
KomIuiexramnus:
becripoBOAHOM MYJIBTHIATUYHUK
o OMoJOruH ¢ 6-10
BCTPOCHHBIMU JIATYHMKAMU :
JlaTyuK BIa>KHOCTH C
TUana3oHOM U3MEpEHUs
0...100%

/aT4ymk OCBEIEHHOCTH C
ITama3oHoOM U3MEpPEHUs He
y>xe uem ot 0 1o 180000 sk
Jlatunk pH ¢ nnanazonom
3MepeHust He yxke ueM ot ()
mo 14 pH

JlaTunk Temneparypsl ¢
ITama3oHoOM U3MEpPEHUs He
y>xe uem ot -20 1o +140 C
JlaTauk
PIIEKTPOITPOBOAMMOCTH C
Imrama3oHaMy U3MEpEeHHsI He
y>ke uem ot 0 10 200 MxCwm;
ot 0 10 2000 MxCwm; ot 0 1o
20000 MxCMm

JlaTyuk TemMmnepaTypbl
OKpY’KaroIenl Cpeibl C
ITama3oHoOM U3MEpPEHUs He
y>xe uem ot -20 1o +40
IAKceccyaphl:

Ka6ens USB
COCTUHUTEbHBIH

3apsiiHOE yCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pyKkoBOACTBO I10




PKCIUTyaTanuu udpoBoit
imaboparopuu

[{ndposast BuIeokamepa ¢
METaJIJINYCCKUM IITAaTHBOM,
paspemnienue He mexee 0,3
MImkc

[IporpammHOe obOecrieueHre
MeToguduecKue
pekoMeHauu He Mmenee 30
pabot

'YmakoBKa

Hannyue pycckosA3bI9HOTIO
caiiTa MOJJEPKKH, HAUTHYHE
BUJICOPOITHKOB.

[{udposas
maGoparopus 1o

XUMUH
(yueHuueckas)

O0ecIeunBaeT BBLIITOIHEHHE
mTabopaTopHBIX padOT 1O
XMMHH Ha ypOKaxX B OCHOBHOM
[IKOJIC U
[TPOCKTHO-UCCIIEA0BATEIBCKOM
MesATeTbHOCTH yUalTUXCS.
KoMIuiekramnus:
becrpoBOAHOM MYJIBTHIATUYHUK
[0 XUMHU C 4-Ms
BCTPOCHHBIMH JIATYNKAMU :
Jlatunk pH ¢ nnanazonom
3MepeHust He yxke ueM ot ()
mo 14 pH

J{aTunK BBICOKOM
TEeMIIEPaTyphl (TEPMOTAPHBIIL)
C AMara30HOM U3MEPEHHUsSI HE
y>ke ueM ot -100 go +900 C
JTaTumk
PIIEKTPOIPOBOIUMOCTH C
ITuana3oHaMy U3MEPEHUSI He
y>ke ueM ot 0 10 200 MmxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MxCm

/laTunk Temneparypsl
[JIATHHOBBIN C JUAIIa30HOM
M3MEepeHHst He yxke ueM ot -30
mo +120 C

OTneNbHBIC TATYHKH:

JlaTunk onTHueckoi
[JIOTHOCTH 525 HM
IAKceccyaphl:

Kabens USB

3 IT.

2 IIT.




COCTUHUTENbHBIH

3apsiiHOE YCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 1O
PKCIUTyaTanuu udpoBoit
imaboparopuu

HaGop maboparopHoii
OCHACTKHU

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
pekoMeHauun He Mmenee 40
pabot

Hanuuue pyccKosi3bI9HOTO
caiiTa MOIIEPIKKU

Hannuue BUIEOPOTHKOB.

[{udposas
imaGopaTopus 1Mo

(bu3uke
(yueHnueckas)

(OOecIeYnBacT BHIIIOJTHECHHE
PKCIIEPUMEHTOB I10 TeMaM
Kypca QU3HKH.
KoMIuiekramnus:
becrpoBOAHOM MYJIBTHIATUYHUK
o Gusnke ¢ 6-10
BCTPOCHHBIMH JIATYNKAMU :
[{ndpoBoit naTumk
TEMIIepaTyphl C TUANIA30HOM
M3MEpEeHUs He yke yeM ot -20
imo 120 C

[{ndpoBoit naTumk
A0COJIFOTHOIO JIABJICHHUS C
ITUana3oHOM U3MEPEHUS HE
y>xe ueM ot 0 1o 500 xIla
J[aTYnK MarHUTHOTO ITOJIS C
IMTUana3oHOM U3MEpPEHUs HEe
y>ke ueM ot -80 1o 80 mTn
/laTuuK HanpsKEeHUs C
ITuanasoHaMy U3MEPECHHSI HE
y>ke ueM ot -2 1o +2 B; ot -5
imo +5 B; or -10 no +10 B; ot
-15 o +15 B

JlaTyuk TOKA HE yXKe YeM OT
-1 mo +1 A

JlaT4auK aKceaepoMeTp C
[TOKa3aTe/IIMU HE MCHEE YeM:
+/-2¢g +/-4g +-8¢g

OTenpHbIE YCTPOMCTBA:




USB ocuumnorpag He MeHee
2 xanaia, +/- 100 B
IAKceccyaphl:

Ka6ens USB
COCTMHUTENIbHBIN

3apsiiHOE YCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykrop mis
[IPOBE/ICHUSI SKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 10
PKCIUTyaTanuu udpoBoit
imaboparopuu

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
pexoMenanuu (40 pador)
Hannyue pycckoA3bI9HOTIO
caiiTa MOJIEPIKKU

Hayinuue BUIEOPOIUKOB.

KoMmbrorepHoe 000pyaoBaHue

4. [HoyTOyk

DopM-PakTop: HOYTOYK;
DKecTkasi, HeoTKIIIOUaeMas
KJIaBUATypa: HAJIHINEC;
Pycckas packinaaka
KJIaBUATYPbI: HAIHYUE;
/lnaronans 3KpaHa: HE MEHee
15,6 nroiMoB;

Pa3perienue skpaHa: He
Mmenee 1920 x 1080 mukceneii;
KonnuectBo siiep
mpoliieccopa: He MeHee 4;
KonmuecTBO MOTOKOB: HE
MeHee 8;

basoBas TakTOBast 4acTOTa
rpoueccopa: He MeHee | I'T';
MakcumanbHasi TAKTOBAs
[MaCTOTa MPOIeccopa: He
Mmenee 2,5 I'T;

Ksmi-nmamsate npoueccopa: He
Menee 6 MoOaiiT;

O0beM yCTaHOBJICHHOM
OIIepaTUBHON MaMSTH: HE
Menee 8 ['0aiiT;

O0beM nojaep >KuBaeMoin

OTEPaTUBHON MaMSTH (1T

3 1T,




BO3MOYKHOCTH PACILIUPEHHUS):
He meHee 24 ['0aiiT;

O6wvem Hakonutens SSD: He
Menee 240 ['0aiiT;

Bpemst aBTOHOMHOM pabOTHI
oT OaTapeu: HEe MeHee 6
4acoB;

Bec HoyTOyka c
YCTaHOBJICHHBIM
AKKyMyJsiTopoM: He 6ornee 1,8
KT';

Buewnuit uarepgeiic USB
cTranaapra He Huxe 3.0: He
MeHee TpeX CBOOOHBIX;
Braemauit natepdeiic LAN
(ucrosib30BaHuE
[EPEXOIHUKOB HE
[IpEyCMOTPEHO): HAJIU4UE;
Hannuue monyien u
uHTEpdEiicoB
(ucroNb30BaHUE
[EePEXOHUKOB HE
npenycMoTpeHo): VGA,
HDMI;

becnipoBonnas cBsa3p Wi-Fi:
HaJIU4Ke C ITOAIEPKKON
cranaapra IEEE 802.11n unu
COBpEMEHHEE;

Web-kamepa: Hannuue;
MaHunynsarop "Mbliib'":
HaTM4ue;
[IpenycraHnoBineHHas
OTIepaIiOHHasl CUCTEMA C
rpadudecKuM
[0JIb30BaTEILCKUM
MHTEpdeiicoM,
oOecrednBaroias padborty
[pacIipOCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00IIIECUCTEMHBIX
MPUIIOKECHUI

HaJT4Ke.

MOV (npuntep,
CKaHep, KOIHP)

Tun ycrpoiictBa: MOY
(pyHKIMM nevarwu,
KOIIMPOBAHUS,

CKaHUPOBaHU);

1 mT.

1 mT.




Dopmar Oymaru: He MEHee
A4;

[[BeTHOCTB: YepHO-0OeIIbIi;
TeXHOIOTHs nevaru:
nazepHas

MakcuMaJIbHOE pa3peuieHre
neyatu: He MeHee 1200 x
1200 Touek;

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

JIOIIOJIHUTEJIbHOE

OBOPYIOBAHHME

EcTecTBEeHHO-Hay4yHasl HAIIPaBICHHOCTh

1.

[{udposas
maboparopus 1o

OHOJIOr U
(yueHuueckas)

O0ecrnieynBaeT BBITIOTHEHHE
mabopaTopHBIX padboOT HA
ypOKax 1o OUooruu B
OCHOBHOM IIIKOJIE U
[IPOEKTHO-UCCIIEA0BATEIbCKOM
MesATeTbHOCTH yUaluXCs.
KoMIuiekramnus:
becnpoBoIHON MYJIBTHAATYUK
10 OWOJIOTHH C 6-10
BCTPOCHHBIMH JIaTYHMKAMU :
/laTuuK BIAXKHOCTH C
TUana3oHOM U3MEpEHUs
0...100%

/aT4ymK OCBEMIEHHOCTH C
TIana3oHOM U3MEpPEHUs He
y>xe uem ot 0 1o 180000 sk
Jlatunk pH ¢ nuanazonom
3MepeHust He yxke ueM ot ()
mo 14 pH

JlaTunk Temneparypsl ¢
TIana3oHOM U3MEpPEHUs He
y>xe uem ot -20 1o +140 C
JlaTauk
PIIEKTPOITPOBOAMMOCTH C
Tuana3oHaMy U3MEPEHUSI He
y>ke ueM ot 0 10 200 MxCwm;
oT 0 10 2000 mxCwm; ot 0 1o
20000 MxCMm

/laTunk Temneparypsl
OKpY’KaroIen Cpeibl C
TMana3oHOM U3MEpPEHUs He
y>xe uem ot -20 1o +40
IAKceccyaphl:

Ka6ems USB

1 mT.

1 mT.




COCTMHUTEIIbHBIN

3apsiiHOE YCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 1O
PKCIUTyaTanuu udpoBoit
imaboparopuu

[{udpoBas Bugeokamepa ¢
METaJUTHYECKUM IITATUBOM,
paspeuienue He mexee 0,3
Mnukc

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
pekoMeHauu He Mmenee 30
pabot

'YnakoBka

Hannyue pycckoA3bI9HOTIO
caiiTa MOIJEPKKHU, HATUUHE
BUJICOPOITHKOB.

[{udposas
maGoparopus 1o

XUMUH
(yueHuueckas)

O0ecIeunBaeT BBLIITOIHEHHE
mTabopaTopHBIX padOT 1O
XMMHH Ha ypOKaxX B OCHOBHOM
[IKOJIC U
[TPOCKTHO-UCCIIEA0BATEIBCKOM
MesATeTbHOCTH yUaIlTUXCS.
KomIuiexramnus:
becripoBOAHOM MYJIBTHIATUYHUK
[0 XUMHU C 4-Ms
BCTPOCHHBIMH JIaTYHMKAMU :
Jlatunk pH ¢ nnanazonom
3MepeHust He yxke ueM ot ()
imo 14 pH

JlaTunK BBICOKOM
TEeMIIEPaTyphl (TEPMOTIAPHBIIL)
C IMara30HOM U3MEPEHUSI HE
y>ke ueM ot -100 go +900 C
JTaTumk
PIIEKTPOIPOBOIUMOCTH C
ITuana3zoHaMy U3MEPEHUSI HE
y>ke yeM ot 0 10 200 MmxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MxCm

/laTunk Temneparypsl
[JIATHHOBBIN C JUAIIa30HOM

M3MepeHust He yxke yeM ot -30

1 mT.

1 mT.




mo +120 C

OTaenbHbIC JATYUKH:
JlaTyuk ontuyeckon
[JIOTHOCTHU 525 HM
IAKceccyaphl:

Ka6ens USB
COCTUHUTEbHBIH

3apsiiHOE YCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 10
PKCIUTyaTanuu udpoBoit
imaboparopuu

HaGop maboparopHoii
OCHACTKHU

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
pekoMeH1auun He Mmenee 40
pabot

Hanuuue pyccKosi3bI9HOTO
caiiTa MONIEPIKKHU

Hannuue BUIEOPOIHKOB.

[{udposas
imabopaTopus 1Mo

(bu3nKe
(yueHnueckas)

(OOecIeYnBaEeT BHIIIOJTHECHHE
PKCIIEPUMEHTOB T10 TeMaM
Kypca QU3HKH.
KomIuiexramnus:
becripoBOAHOM MYJIBTHIATUYHUK
o Gusnke ¢ 6-10
BCTPOCHHBIMH JIaTYHMKAMU :
[{ndpoBoit naTumk
TEMIIepaTyphl C TUANIA30HOM
M3MEpEeHUs He yxke yeM ot -20
imo 120 C

[{ndpoBoit naTumk
A0COJIFOTHOIO JIABJICHHUS C
ITUana3oHOM U3MEPEHUS HE
y>ke uem ot 0 10 500 xlla
J[aTYnK MarHUTHOTO ITOJIS C
IMTUana3oHOM U3MEPEHUs HEe
y>ke ueM ot -80 1o 80 mTn
/laTuuK HanpsKeHUs ¢
ITuanasoHaMy U3MEPECHHSI HE
y>ke ueM ot -2 1o +2 B; ot -5
imo +5 B; or -10 no +10 B; ot

-15 o +15 B

1 .

1 oIt




/laTuuK TOKa HE YK€ YeM OT
-1 o +1 A

JlaTunk akcenepomeTp C
[oKa3aTelsIMU HE MEHEE YEM:
+/-2¢g +/-4g +-8¢g
OTnenbHbIE yCTPOICTBA:
USB ocuumnorpad He MeHee
2 xanaia, +/- 100 B
IAKceccyaphl:

Ka6ens USB
COCTMHUTEIIbHBIN

3apsiiHOE yCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykrop mis
[IPOBE/ICHUSI SKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 1O
PKCIUTyaTanuu udpoBoit
imaboparopuu

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
pexoMenanuu (40 pador)
Hannyue pycckosA3bI9HOTIO
caiiTa MOIEPKKHU

Hayinune BUIEOPOIUKOB.

[{udposas
maGoparopus 1o

(bu3roI0oTUN
(mpohrIbHBIH
YPOBEHB)

ObecnieunBaeT MpoBeaCHHE
MCCIIeI0BaHUS 110
(YHKIIMOHUPOBAHUIO
4EIIOBEYECKOTO OpraHu3Ma.
KoMIuiekramnus:
becripoBOHON MYITBTHAATINK
o (usuonoruu ¢ 5-10
BCTPOCHHBIMH JJATYUKAMHU:
JlaTyuk apTepranbHOTO
maBneHust (0...250 MM pr. CT.)
JlaTyuk mynbca ¢ JUana3oHoM
3MepeHust He yxke ueM ot 30
mo 200 yn/mMuH

/laTuuk Temneparypsbl Tena ¢
ITama3oHoOM U3MEpPEHUs He
yke uem ot +25 1o +40 C
JlaTyuK 4acTOTHI AbIXaHUS C
IMTUana3oHOM U3MEpPEHUs HEe
y>ke yeMm ot 0 1o 100

LIMKJIOB/MUH

1 mT.

1 mT.




I[aTLII/IK YCKOpPCHUA C

+/-8¢g

OTnenbHbIE yCTPOICTBA:
Ulatunk OKI' ¢ guamazonom
M3MEPEHUS HE Y)KE€ YeM OT
-300 1o +300 MB)

JlaTuuk pH ¢ nuamazonom
M3MepeHust He yxke yeM ot ()
imo 14 pH

JlaTyuk cuiomep ¢
IMTUana3oHOM U3MEpPEHUs HEe
y>ke ueM ot -40 no 40 H
/aTuymk OCBEIEHHOCTH C
ITama3oHoOM U3MEpPEHUs He
y>xe uem ot 0 1o 180000 sk
IAKceccyaphl:

Ka6ens USB
COCTUHUTEbHBIH

3apsiiHOE yCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykrop mis
[POBEICHUSI SKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 11O
PKCIUTyaTanuu udpoBoit
imaboparopuu
[IporpamMmMHOe obecrieueHue
MeTtoanueckue
[pekoMeH1auu He Mexnee 20
pabot

Hanuuue pyccKosi3bI9HOTO
caiiTa MONIEPIKKHU

Hannuue BUIEOPOIHKOB.

MoKa3aTenamMu +/- 2 g; +/- 4 g;

[{udposas
imabopaTopus 1Mo

ODKOJIOT' MU

ObecnieunBaeT MpoBeICHUE
y4eOHOTO IKOJIOTUIECKOTO
MOHHUTOPUHTA
MHCTPYMEHTAJIbHBIMU
MeTomxamu. Habop
NPUMEHSIETCS IPU U3YYCHUU
PKOJIOTUH, OHOJIOTHU, XUMHUH,
reorpaduu u
[IPUPOOBEICHUS, & TAKIKE
IUTST MHIIMBUTY JTbHBIX

MICCJIEI0BAHUS U IPOEKTHOM

1 oIt




eaTeIbHOCTH IKOJIbHUKOB.
IKoMruiekrarusi:
becripoBOAHOM MYJIBTUIATUYUK
10 9KOJIOTHYECKOMY
MOHUTOPUHTY C §-10
BCTPOCHHBIMH JIaTYMKAMU :
JlaTyuk HUTpaT-MOHOB
JlaT4nK XJI0pUI-HOHOB
Jlatunk pH ¢ nuanazonom
3MepeHust He yxke ueM ot ()
imo 14 pH

JlaTumk BIIaKHOCTH C
IMarna3zoHoOM U3MEPEHUS
0...100%

/laT4yuk OCBEIIEHHOCTH C
ITUana3oHOM U3MEpPEHUs He
y>ke yeM ot 0 1o 180000 nx
JlaTunk Temneparypsl ¢
Iarna3oHoOM U3MEPEHUS HE
y>xe uem ot -20 1o +140 C
JlaTauk
PIIEKTPOITPOBOAMMOCTH C
Mrarna3zoHaMyu U3MEPEHUs He
y>ke ueM ot 0 10 200 MmxCwm;
oT 0 10 2000 MxCwm; ot 0 1o
20000 MmxCwMm

/laTunk Temneparypsl
OKpY’Karollenl cpeibl C
Iarna3oHoOM U3MEPEHUS HE
y>xe ueM ot -20 1o +50 C
OTnenbHbIe JaTYUKU:
/laTuuk 3ByKa ¢ pyHKUMEH
MHTETPUPOBAHUS C
TUana3oHOM U3MEpEHUs
HacTOT HE MEeHee YeM oT 50
[’ mo 8 k'

J[aTyuk BJIIAXKHOCTH TTOYBBI C
ITUana3oHOM U3MEpPEHUs HEe
y>ke ueM ot 0 10 50%
JlaTumk Kuciaopozaa ¢
mrana3zoHoM u3MepeHus ot 0
imo 100%

/laTuuk ontuyeckoit
[JIOTHOCTHU 525 HM

JIaTduK ONTHYECKOM
m1otHoCTH 470 HM




JlaTyuk TypOugumeTp ¢
ITUana3oHOM U3MEPEHUs HEe
y>ke ueM ot 0 1o 200 NTU
JlaTuuk okucu yrepojaa ¢
ITama3oHoOM U3MEpPEHUs He
y>ke uem ot 0 1o 1000 ppm
IAKceccyaphl:

Ka6ens USB
COCTMHHUTEIIbHBIN (2 IIT.)
3apsiiHOE yCTPONCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CrepskeHb JJIs 3aKpeIICHUS
ITAaTYNKOB B IITATHBE
Kparkoe pykoBOACTBO 1O
PKCIUTyaTanuu udpoBoit
imaboparopuu
[IporpamMmMHOe obecrieueHue
MeTtoanueckue
[pekoMeH1auu He Mexnee 20
pabot

'YnakoBka

Hannyue pycckosA3bI9HOTIO
caiiTa MmoAJIep>KKH, HAJTHUKe

BUICOPOJIMKOB.
Mukpockon Tun MUKpockomna: I mr. | .
i dposoit OMONOTUYECKUI

Hacanka Mukpockomna:

MOHOKYJISIpHASI

Hasnauenue: mabopaTopHbIi
MeTon uccienoBaHus:
CBETJIOE I0JIE

Marepuas ONTHUKH:
ONTHUYECKOE CTEKIIO
'YBEenIMUeHNE MUKPOCKOIIA,
Kpat: 64 - 1280

Oxynsapel: WF16x
O0bekTHBHL: 4%, 10X, 40xs
(moxanpyXKMHEHHbIN )
PPeBonbBepHas ronoBka: Ha 3
00bEKTHBA

Ty NoACBETKH: 3€pKajo Uin
CBETOAMO]

PacnionoxeHue noacBeTKu:

BEPXHIAA U HUKHAA




Marepuan Kkopiyca: MeTal
[TpeameTHBIi cTONMK, MM: 90
McTounuk nutanus: 220 B/50
'

Uucno meranukcenei: 1

Ha6op OI'D no
XUMHAU

B HaGop BXOIAT BECHI
iTabopaTopHbIE 3JIEKTPOHHBIE
200 1, ciupToBKa
itaboparopHasi, BOpPOHKA
KOHUYECKasl, MaJlouKa
CTeKJIsTHHAsI, mpooupka [1X-14
(10 mTyK), cTakaH BBICOKHUH C
HocukoMm BH-50 ¢ meTkoii (2
[ITYKHN), LUITUHAD
M3MepUTEIbHbIN 2-50-2
(CTEKJISIHHBIN, ¢ IpUTEPTOI
KPBIIIKOI), INTAaTUB JJIS
npooupok Ha 10 rae3n,
BayKUM ITPOOMPOYHBIH,
[Irarenb-a0xkeyka (3 mTyKn),
HaOOp (hIaKOHOB IS
XpaHEHUs1 paCTBOPOB U
peakTuBOB (00BeM (prrakoHa
100 M1 - 5 KOMILJIEKTOB 110 6
mTyK, o0beM (akona 30 mi -
10 KOMIUIEKTOB 1O 6 MITYK),
[MUJTMHIP U3MEPUTENbHBIN ¢
HocukoM 1-500 (2 wTykn),
crakaH Beicokmi S00 mut (3
[ITYKH), HAOOp epuiei 1ist
MBITBS IOCY/IBI (€pII IS
MBITBS] IPOOUPOK - 3 MTYKH,
epul Ui MBIThs KOJIO - 3
[ITYKH), XaJaT 0enbiid X/0 (2
[ITYKH), IEPYATKH PE3UHOBBIE
XUMHYECKHE CTOMKHE (2
[ITYKH), OYKU 3aLIUTHBIE,
¢duneTper Oymaxcasie (100
[ITYK), TOprouee JUis
criuptoBok (0,33 1).

B coctraB Habop BXOAAT
[PEaKTUBBI: AITFOMUHHI,
bKeJIe30, COJISIHAsl KUCIIOTa,
METHIIOpaHX, peHondraneuH,
AMMMaK, IEPOKCH]] BOOPO/a,

HUTpaT cepedpa u JIpyrue; B

1 .

1 oIt




0O1LLIEH CIIOKHOCTH - 44
[Pa3TUYHBIX BEIIECTB,
MCTIOTIb3yEeMBbIX IS
COCTaBJICHUS] KOMILIIEKTOB
[PCAKTUBOB IPHU MTPOBEICHUH
bK3aMeHAaIMOHHBIX
PKCIIEPUMEHTOB T10 KypCY
[IKOJTbHON XUMHH.

YueOnas
maGoparopus 1Mo
HEPOTEXHOJIOTUU

B cocTtaB BxomArt:

Cencop Tumn 1 ne menee 1
IT., 00eCreurnBaeT
BO3MOXKHOCTH PETHUCTPAIHN
CUTHAJIa YJIEKTPUYECKOM
AKTHBHOCTH MBIIII]
(anexTpomuorpaMmel, OMI).
Perucrpanus nomkHa
OCYIIECTBIISAETCS
HEHHBA3UBHO, CYXHMHU
PIIEKTPOIAMHU.
BO3MOKHOCTBIO KPETUICHHUS K
pyKe 4eloBeKa, YTO JOHKHO
TaBaTh BOBMOXKHOCTh
PETUCTPHUPOBATH
PIEKTPUIECKYIO aKTHBHOCTH
MBIIIIBI B 007aCTH, HAJ
KOTOPOM pacnoJiaraercs
Kkperuienue. [lpu HanpshxkeHuu
MBIIIIIBI TOJDKHA OBITH
oOecrieueHa BO3MOXKHOCTb
HAOTIONCHUS Ty YHOCTH
curHana (T.e. MpUCYTCTBUE
OMI'), npu pacciabieHIN
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tumn 2 ne menee 1
IT., 00eCreurnBaeT
BO3MOXKHOCTH PETHUCTPAIHN
CUTHala
(oTomIeTU3MOrpaMMBbl
(®III") onTHyeckuM MmyTeMm, 3a
CUET U3MEHEHHSI OTPAXKEHHOTO,
0T KPOBEHOCHBIX COCYJIOB
CBeTa, 00bEM KOTOPBIX
M3MEHSIETCS IO/
BO3JICHCTBUEM ITyJIbCOBOM
BoJIHBL. CEHCOp TOMKEH OBITh

oOecreyeH BO3MOKHOCTBIO

1 mT.

1 mT.




KpPETUICHUS K MOTYIIIeUKe
[asiblia YeJIoBeKa.

Cencop Tun 3 He meHee |
1T., 00eCIICUMBAET
BO3MOXKHOCTb: PETUCTPALINH
CUTHajia
PIIEKTPOKAPANOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0OCOOOM;

peructpauuu I, I u I
OTBEJICHUI1; TOIKIIIOYCHHUS
PIIEKTPOOB K CEHCOPY C
[OMOIIIBbIO COSAMHUTEIBHBIX
[IPOBOJIOB, 00OPYI0OBaHHBIX
TouchProof pazsemamu.
Cencop Tumn 4 ne menee 1 mir.
oOecredrBaeT BO3MOKHOCTD:
[PETUCTpAIIMH CUTHAJIA
KOYKHO-T'aJIbBaHUYECKON
peakuuu (KI'P), peructpanus
KOTOPOTO OCYIIECTBIISIETCS HA
[OCTOSTHHOM TOKE;
[OJIKITIOUEHUS K TeITy
YEJIOBEKA C MIOMOLIBIO CYXHUX
PIIEKTPOIOB, MOJKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBIIIETCS C TIOMOIIIBIO
TouchProof pazbemos.
Cencop Tun 5 He menee 1
1T., 00eCIICUMBAET
BO3MOYKHOCTb: PETUCTPALINH
CHTHaJIa AJIEKTPUYECKOU
akTuBHOCTH Mo3ra (O0I') ¢
MOMOIIIBIO CYXHUX
HEMHBA3UBHBIX AIIEKTPOIOB;
[PETUCTPALIMH HJIEKTPUYECKON
AKTUBHOCTH Pa3HBIX J0JeiH
MO3Ta; TIOAKITIOUYEHUS
PIIEKTPOJIOB K CEHCOPY C
[OMOIIIBIO COSTMHUTEITHLHBIX
[IPOBOJIOB, 00OPYIOBAHHBIX
TouchProof pa3pemamu;
BaKperICHUs IEKTPOIOB Ha
[MOBEPXHOCTHU T'OJIOBBIL.
Cencop Tun 6 ne menee 1
T, o0ecrneurBaeT




BO3MOXKHOCTb: PETUCTPAINH
CHUTHaJIa KoJeOaHus TpyIHON
KieTku (CeHcop IbIXaHus);
OTPEETICHHUS YaCTOThI
ITBIXQHMSL.

'YcTpoiicTBo Juist coopa
ITAaHHBIX OT CEHCOPOB U
[epe1ady Ha MepCOHaIbHBIN
KOMITBIOTEp 00eCTIeYnBacT
BO3MOXHOCTh cOOpa JaHHBIX
OT MOJKJIIOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
Moy4deHHbIX JaHHbIX Ha [1K.
[TogkroueHne EHTPATIBLHOTO
Moyist k [IK ¢ momorsio
USB-ka0emnst. LlenTpasibHbIi
MOTyNb UMeeT He MeHee |
[1T.: TaIbBAHUYECKYIO
r3omsauio ot [1K.
LleHTpanbHbBIA MOAYIb
oOecredrBaeT BO3MOKHOCTD
OJTHOBPEMEHHOTO
[OIKJTIOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxxiplii u3 BXOJ0B
[[eHTpanbHOTO MOTYJISI UMEET
raabBAHUYECKYIO M30JISLIUIO
(oOecreueHre MEKKaHAIbHOM
ragbBAHUYECKON MU3OJISALIHH ).
[TonxiroueHne CeHCOPOB K
LleHTpanbHOMY MOJYJIIO
OCYIIECTBIIIETCS C IOMOIIBIO
CIeIMaTU3UPOBAHHBIX
pazbeMoB Tuna LEMO,
00eCTIeYMBAIOIIINX
[PaBUJILHOCTH MOAKIIOYEHUS
pa3beMa U CHUKAIOIIUX PUCK
CIIy4aifHOTO KacaHHs
[Pa3beMOB TOKOITPOBOISIINX
JacTe, a TaKKe
00€CTIEYMBAIOIINX 3AIIUTY OT
HECAHKIIMOHUPOBAHHOTO
MOJIKJTFOUEHUS K
[IPOU3BOJIBHBIM YCTPOUCTBAM.
Monayns "Knonka" He menee 1
1T., 00eCIICUMBAET
BO3MOYKHOCTbh: Pa3METKH




[PETUCTPUPYEMBIX CUTHAIIOB U
O0TMEYaTh HE MEeHee 3-X
[Pa3IMYHBIX KaTETOPUHI
COCTOSTHHM.
'YcTpoiicTBo, BXosIIee B
cocTaB JJaboparopuu, JOJIKHO
oOecredrnBaTh BO3SMOXKHOCTh
PETUCTpAIK apTEPUATBHOTO
TaBJICHUA.
[Tporpammuoe obecrieueHne
(manee - I10). JomxHO
00eCTeYnBaTh BU3yaJIN3aIIUI0
1 00palboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
[ TaBHOE OKHO TIPOTPaMMBI
ITOJDKHO COCTOSATH M3 BKIIAJIOK,
Ka)/1ast U3 KOTOPBIX COIEPIKUT
Ha0Op TpaduKoB,
HEOOXOAMMBIX IS
O0TOOpaXeHHUs1 TPeOyeMOit
uHbOpMaIu.
Jlo;KHA UMETHCST BKIIAJKA
U1l OIHOBPEMEHHOTO
MPOCMOTpa CHTHAJIa CO BCEX
CEHCOPOB, OTHOBPEMEHHO
[OJTKITFOUCHHBIX K
[[eHTpanbHOMY MOAYIIIO.
(JTO 0OecrieunBaeT
BO3MOYKHOCTD
MHOTOKaHAJIbHOTO
(monurpaduuecKoro) pexuma
paboThI YCTPOMCTRBA.
Taxoke JOKHBI HIMEThCS
BKJIQ/IKH ISl BU3yaTH3aIuN
CUTHAJIOB OT CEHCOPOB OMI,
OIII, OKT, KI'P, D3I,
CEHCOpa JbIXaHusl, KHOTKY; a
TaK)Ke TIPOM3BOIHBIX
rpaduKoB, HA KOTOPBIX
BU3YyaTH3UPYIOTCS
crierpUIHbIC 7151 TOTO WU
MHOTO CUTHAJIA BEJIMYUHBI.
10 nomkHO IaBaTh
BO3MOXKHOCTH BU3YyaIM3alHH
1 00pabOTKH

ErHUCTPUPYEMbBIX CUTHAJIOB, &




MMEHHO:
- OMI': Bu3yanuzauus
CUTHaJa, CIIEKTp CUrHaja,
AMIUTHTYIHBIA TPUTTEP

- OIII': Bu3yanusanus
CUTHAJIa, CIIEKTpa CUTHAaJa,
TaxorpamMMbl, TpaduK Mmyabca
- OKT': Bu3yanuzamms
CUTHaJIa, TAXOIPaAMMBI,
rpaduK myibca

- KI'P: Bu3yanusanus cursana
- O01": Bu3yanu3anus
CUTHaJa, CIIEKTp CUrHaja,
AMILTUTYIa adb(a-puTMma,
AMIUIUTYa OeTa-puTMa.

- CeHcop JIbIXaHus:
BU3yaJIM3allMs] CUTHAJIA,

- KHomnka: Buzyanuzanus
CUTHaJa pa3MeTKU

[TO momKHO UMETH
BO3MOYKHOCTh KACTOMH3AIHH
i HacTpoiiku 110 s

b pekTHBHOTO 0TOOpAKEHUS
rpaduKOB: HACTPOWKA IBETA,
BHIOOp MapaMeTpoB s
QHAJTN3a, BEIOOP
0TOOpaKaeMbIX rpauKoB,
MacIITabupoBaHUE TPAPUKOB.
[10 nomKHO UMETH
BO3MOYKHOCTb 3aITHCH U
BOCIIPOU3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.
Bo3MOXXHOCTh HACTPOMKHU
napamMeTpoB (pUIBTpaun
CUTHaJIa C MOMOUIbIO GUIBTPa
HIOKHUX 4acTOT, PribTpa
BBICOKHX YaCTOT, TOJIOCOBOTO
(uIIbTpa, PeKEKTOPHOTO
buasTpa.

C nenbro ymodcTBa aHaIHM3a
CUTHaJa, TOJI’KHA UMEThCS
BO3MOXKHOCTb 3aITHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
aiin, ¢ mocnenyromniei
BO3MOXKHOCTBIO MIX
[OCJICAYIONIETO




BOCITPOHM3BEICHUS B TAHHOM
[1O (uMuUTHPYS PETUCTPALIHIO
CHT'HAaJIa B PEXKUME PEaIbHOTO
BPEMEHH).

B cocraBe: metoauyeckue
MaTepuabl U yYUTENS U
00y4aroIUXCs, OUCAHUE
MOIKJIIOYEHHUST CEHCOPOB
iTabopaTopuy, MHCTPYKIIHH T10
croab3oBanuio 110,
OIIMCaHUE Ja0OPaTOPHBIX U
[PAKTHYECKUX PadOT, KOTOPOE
B TOM YHCIIE COJCPIKUT
[pEe3CHTAIMOHHbIC
MaTepuaIbl.
'YrakoBka/kopoOka
iTabopaTopuu JOIDKHA
oOecreunBaTh y1o0HOe
XpaHEHHE U COJCPIKaTh
[O/ICKa3KH VISt
[PACIIOJIOKEHUS] CEHCOPOB U
YCTPOUCTB JIAOOPaTOpHUHU ISt
yZT0OHOTO HCIIOJIB30BaHUS
[pernonaBaTe/siMi U
00yYJarOIIMMHUCS.

TexHoJornaecKas HallpaBJICHHOCTb

0.

OO6pa3oBaTeIbHBIN
KOHCTPYKTOP JUIS
[PAaKTUKU OJIOYHOTO
[TPOTPaMMHUPOBAHUS
C KOMIUIGKTOM
TaTYNKOB

PoGoToTexHnveckuii Habop
MpeaHa3HauYeH /TSl U3ydeHUs
OCHOB POOOTOTEXHHKH,
neTaeid, y3JioB u
MeXaHU3MOB, HEOOXOIUMBIX
IUIsT CO3TaHMST
[POOOTOTEXHUUECKUX
[YCTPOWCTB.

HaGop npexacrasisieT co0oit
KOMITJICKT CTPYKTYPHBIX
RIIEMEHTOB, COEIMHUTEIbHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUUECKHIX
KOMITOHCHTOB.

HaGop mo3BosieT cobuparh
(1 IpOrpaMMHUpPOBATH
coOMpaeMble MOJIENH ), U3
DIIEMEHTOB BXOJISIIIIUX B €TO
COCTaB, MOJICIH

MCXATPOHHBIX U

1 mT.

1 mT




[POOOTOTEXHUUECKUX
[YCTPOMCTB C
ABTOMAaTHU3UPOBAaHHBIM
YIIpaBJICHUEM, B TOM YHCIIE HA
KOJIECHOM XO[y, a TaK ke
KOHCTPYKIIHIA, OCHOBAaHHBIX
Ha MCII0JIb30BaHUU Tiepesay (B
TOM YHCJIC YePBIIHBIX U
ByO4aThIX), a TAK e PhIYaroB.
CBETOJIMOIHBIN MaTPUYHBII
Imucnureil ¢ 6eJI0M MOICBETKOM
Ha KOHTPOJIIEpE

KonmuecTBo mopToB
BBOJ1a/BBIBOJIA HA
KOHTpOJUIepe HEe MeHee 6
Konn4yecTBO KHONIOK HE MEHEE
4
O0111e€ KOIMYECTBO
biieMeHTOB: He MeHee 520 mT.,
B TOM YHCJIC:

1) nporpammupyemblit 6;10k
YIIPaBJICHHS, KOTOPBIH MOXKET
paboTaTrh aBTOHOMHO U B
[MOTOKOBOM PEKHMC;

2) cepBOMOTOPBI

3) JaTuuK CHUIIbI

4) maTyuK pacCcTOSTHUS

S) naTyuK 1BeTa

6) akKkyMmyJaTopHasi 6arapes
7) [InacTukoBbIe
CTPYKTYpHBIE DIIEMEHTHI,
BKJTIOUasi IepOPHUPOBAHHBIC
PIIEMEHTHI: OaIKu, KyOHKH,
OCH U BaJIbl, COCTUHUTCIILHBIC
PIIEMEHTHI K OCSIM, IIECTEPHH,
MpeIHA3HAUYCHHBIC JUIS
CO3/IaHUsl YEPBAYHBIX U
ByOuaThIX TIepe/ay,
COCTMHUTEIIbHBIC U
KPETIC)KHBIC 3JICMCHTHI;

7) [IporpammHoe
oOecredeHne, HCIoIb3yeMoe
U1 IPOTPAaMMUPOBAHUS
coOMpaeMbIX
POOOTOTEXHIUECKIX MOJIEIICH
1 YCTPOWCTB, AOCTYIHO JJIsi




CKAuMBaHUS U3 CETH
MuTepHeT

10.

O6pa3oBaTeIbHBIN
HaOOp 10 MEXaHUKE,
MEXaTPOHUKE U
POOOTOTEXHUKE

KoMIUTEKT JUTst U3ydeHHUsI
OCHOB 2JICKTPOHUKH U
POOOTOTEXHUKH

HaGop momkeH ObITh
NpeHa3HaueH JUTsI
[IPOBEACHUS YUEOHBIX
BaHSTHI 110 AIEKTPOHUKE U
CXEMOTEXHHKE C IIEITBI0
M3ydyeHHs Hanbosee
[pacrpoOCTPAHEHHOM
DIIEMEHTHOM 0a3bl,
[IPUMEHSIEMOM IS
MH)KEHEPHO-TEXHHYECKOTO
TBOPYCCTBA YUAIIUXCS U
pa3paboTKu y4eOHbIX
Mopeeld poootos. Habop
ITOJDKEH MO3BOJISATh YUAIIUMCS
Ha MPAKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTUU
MPOSKTUPOBAHUS
POOOTOTEXHHUUECKUX
KOMIIJIEKCOB Ha MPUMEpe
yaeOHBIX Mozenei poboToB, a
TaK)Ke U3yYUTh OCHOBHBIC
TEXHUYECKHUE PELICHUS B
00s1aCTH KHOCPHETUIECKUX U
BCTPAaUBACMBIX CHCTEM.

B cocTtaB KOMIIIEKTa TOJIKEH
BXOIUTH HAOOP
KOHCTPYKTUBHBIX 2JICMCHTOB
It COOpPKH MakeTa
MaHUITYJISIIIMOHHOTO POOOoTa,
KOMILJICKT METaJLTHYECKUX
KOHCTPYKTUBHBIX 2JICMCHTOB
It COOPKH MakeTa
MOOMIIBHOTO pOOOTa U T.1I.

B cocTaB KOMIUIEKTa BXOJHUT
HA0Op AIEKTPOHHBIX
KOMITOHEHTOB JUTSI U3yYCHHSI
OCHOB 2JICKTPOHUKH U
CXEMOTEXHHKH, a TAKKE
KOMIIJICKT IIPUBOJIOB H
MAaTYMKOB Pa3IMYHOTO TUIIA

1S pa3paboTKH

1 mT.

1 mT.




[POOOTOTEXHUUECKUX
KOMIIJIEKCOB.

B cocTaB KOMIUIEKTa TOIKHO
BXOIUTH: MOTOPBI C
PHKOZEPOM - HE MEeHee 2 IIT,
CEPBOIPHUBO]] OOJIBIION - HE
MeHee 4 1T, CEpBOMPUBOJL
MaJIbIH - He MeHee 2 IIIT,
MHGPAKPACHBIHN TaTYUK - HE
MeHee 3 1T, yIbTpa3ByKOBOM
MaTYuK - He MeHee 3 WIT,
ITaTYUK TEMIIEPATyphl - HE
MeHee | T, JaT4uK
OCBELIIEHHOCTH - HE MeHee |
1T, HAOOP ITEKTPOHHBIX
KOMITOHEHTOB (pE3HCTOPHI,
KOHJICHCATOPbI, CBETOIUOIbI
pa3IMYHOrO0 HOMHMHAJA),
KOMILJIEKT MPOBOOB IS
OecraeqHoro
[POTOTUIMPOBAHUS, IIJIaTa
OecraeqHoro
[POTOTUIHPOBAHMUS,
AKKYMYJISITOP U 3apsiAHOE
[yCTPOMCTBO.

B cocTtaB KOMIIIEKTa TOJKEH
BXOJIUTH IPOTPAMMUPYEMBIN
KOHTpPOJLIED,
[pOrpaMMUPYEMBIN B Cpelie
IArduino IDE wmm
AHAJIOTMYHBIX CBOOOTHO
[pacrpoCTpaHseMbIX Cpeax
[pa3paboTKH.
[IporpamMMupyemslii
KOHTPOJUIEP JIOJKEeH 001a/1aTh
OpTaMHu ISl TIOJKITFOUCHUS
[1(POBBIX U AHATOTOBBIX
YCTPOUCTB, HHTEpeiicamu
TTL, USART, I12C, SPI,
Ethernet, Bluetooth i WiFi.
B cocTaB KOMIUIEKTa TOIKEH
BXOIUTH MOJTYJIb
TEXHUYECKOTO 3pEHUS,
[peICTaBISIOMNIA co00it
BBIYMCIIUTEIIBHOE YCTPOKUCTBO
CO BCTPOCHHBIM




MUKPOIIPOLIECCOPOM (KOJI-BO
sIep - He MeHee 4 1T,
HacToTa sijapa He MeHee 1.2
[T, oobeM O3Y - He MeHee
512 M0, 06beM BCTPOEHHOM
namsiTH - He MeHee 8 10),
MHTETPUPOBAHHON KaMepoil
(MakcUMaIbHOE pa3pelieHre
BHJICOMIOTOKA, TIEpEaBaeMOro
no uarepdeiicy USB - ne
MeHee 2592 x 1944 en.) u
ONTUYECKOW CHCTEMOM.
Momyiib TEXHUYECKOTO
BpeHus JOJDKEH 00J1a1aTh
COBMECTHMOCTBIO C
Pa3TMYHBIMH
[IPOrpaMMHUPyEMBbIMU
KOHTPOJUIEPaMH C TTIOMOIIIBIO
uaTepdeiicos - TTL, UART,
[2C, SPI, Ethernet. Moxyinb
TEXHUYECKOTO 3PEHUS JI0JKEH
MMETh BCTPOCHHOE
[porpaMMHOE 0OecTedeHIe
Ha OCHOBE OIEpallMOHHOMN
crcTeMsl Linux,
[MO3BOJISIONIEE OCYIIECTBIIATD
HACTPOIKY CUCTEMBI
MAITUHHOTO 00yYeHHUS
[apaMeTpOB HEUPOHHBIX
ceTel 11l OOHapY )KEHUS
00BEKTOB, ONPENCTICHUS X
[apaMeTpoOB U JAJIbHEUIIEH
MICHTU(DUKAITIH.

KomruiekT nomxeH
oOecredrnBaTh BO3SMOXKHOCTh
3y4EHUsl OCHOB pa3pabOTKH
[IPOrpaMMHBIX U arapaTHbIX
KOMITJICKCOB MHKCHEPHBIX
CUCTeM, pelieHul B cepe
"NuTepHeT Bemen", a Takxke
pelieHuit B 001acTi
POOOTOTEXHHKH,
MCKYyCCTBEHHOT'O HHTEJUIEKTa
M MAIIUHHOTO O0YYEeHHUSI.

11.

HeTtsipexoceBoi

yueOHBIN

'YyeOHBbIi

O6OT—MaHI/IHy.]'IHTOp

1 mT.

1 mT.




[POOOT-MaHUITYJIATOP
C MOIYJIbHBIMHU
CMEHHBIMU
HacaKaMu

[peHa3HauY€eH ISl OCBOCHUS
00y4arOIIMMICS] OCHOB
[POOOTOTEXHUKH, IS
[OJIrOTOBKU 00y4arOUINXCs K
BHEPEHUIO U
[oClIeAyOLEMY
MCTIOJIb30BaHHIO pOOOTOB B
[IPOMBILIIIEHHOM
[TPOU3BOJICTBE.

KommuectBo oceii poboTa
MaHUITYJIATOPA - YETBIPE.
[IepeMenieHne HHCTPYMEHTA
B [IPOCTPAHCTBE IO TPEM
OCSIM JIOJIKHO YTPaBISATHCS
[1arOBBIMH JIBUTATEIISIMU.
Hanpspkenue nuranus
[1arOBBIX JBUTATENICH HE
Ooonee 12 B.

CepBoaBUraresb 4eTBEPTON
OCH JIOJKEH 00ecrieunBaTh
[MOBOPOT UHCTPYMEHTA.

'Yron noBopora
MaHUITYJIATOPAa HA OCHOBAaHUU
BOKPYT BEpPTHUKAJIBHON OCH HE
MeHee 180 rpagycos.

/Ins1 onpenesieHust monoKeHust
MaHUITYJIATOPA [IPU IOBOPOTE
BOKPYT BEPTUKAJIbHON OCH
ITOJIKEH MCII0JIb30BATHCS
PHKOEP.

'Yroi noBopoTa 3aiHero Iieya,
MaHUIysATOpa HE MeHee 90
CpaycoB.

'Yroi noBopoTa nepeaHero
[1e4a MaHUIYJIATOPA HE
Menee 100 rpamgycos.

/1151 onipenenieHnst MOI0KEHUS
3aJIHEr0 U MEPEIHEro ey
MaHUITYJIATOPA JOJIKEH
MICII0JIb30BaThCsl TUPOCKOIL.
'YTo1 moBOpOTA MO YETBEPTOM
ocu He MeHee 180 rpagycos.
JlomkHa OBITH BO3MOXKHOCTD
OCHAIIEHUS! CMEHHBIMU
HacaJKaMH (Harpumep,

JICPKATCJIb KapaHaalla Win




(biiomacTepa, mpUcocka ¢
CEpBOIBUTATEIIEM,
MeXaHUYEeCKOe 3aXBaTHOE
YyCTPOMCTBO €
CepBOJIBUTATEIIEM,
[YCTPOMCTBO IS JTa3€pHOM
pPaBUPOBKU WM YCTPOMCTBO
st 3D-nievarn).

JlomkHa OBITH BOBMOXKHOCTh
MOIKJTIOUECHUS
NTONIOJTHUTEIbHBIX YCTPOHCTB
(HarpuMep, TpaHCIIOpTeEpa,
pesbca JUls epeMeleHust
po06OoTa, IMyNbTa yIpaBICHUS
TUIIA JPKOUCTHUK, KaMephl
MAITUHHOTO 3pEHMS,
OIITUYECKOTO JIaTUUKa,
MOyJst O€CIIPOBOIHOTO
ocryma.
PoGOT-MaHUTYIIATOP TOTKEH
oOecrneunBaTh nepeMelieHe
HAacaJK{ B IPOCTPAHCTBE,
AKTHBALIMIO HACAJIKH,
BO3MOXKHOCTb TOTTYYCHHUS
CUTHAJIOB OT KaMepbl U
AaTYNKOB, BO3MOKHOCTD
yTIpaBJICHUS
ITOTIOJTHUTEIbHBIMA
yCTPOMCTBAMMU.

Marepuai kopryca -
QmoMUHUN. [{nameTp
paboueii 30HbI (0€3 yuera
HAaBECHOI'O HHCTPYMEHTA U
ueTBepTOl ocH) He MeHee 320
MM. HTepdetic
monkirodenusd - USB.
JloJKeH UMeTh BO3MOXKHOCTb
QBTOHOMHOI paOOThI U
BHEIIIHETO yIpaBJICHUS.
'YpaBIIsSItO1IniA KOHTPOJLIEP
NOJKEH OBITh COBMECTHM CO
cpenoii Arduino.
YnpaBisrouii KOHTpoJIEp
COBMECTHM CO Cpelon
porpammupoBanus Scratch,
1 SI3BIKOM IIPOTPAMMUPOBAHUS




C.

JlomkeH oOecreunBaTh
[TOBOPOT 110 MEPBBIM TPEM
OCSIM B 3a/IaHHBINA YTOJI U HA
BaJlaHHBINA YTOJI, TIOBOPOT MO
UETBEPTOM OCH HA 3aJaHHBIN
YTOJI, IBUKEHUE B
KoopauHathl X, Y, Z,
[epeMerieHre Ha 3aJaHHOe
[PACCTOSTHUE 110 KOOPJIUHATAM
X, Y, Z, nepenady 1aHHBIX O
TEKYILIEM TOJIOKEHUHU YIJIOB,
repenavdy JaHHBIX O TEKYIIHUX
KOOpJIMHATAX NHCTPYMEHTA.
JlomxeH noaepx uBaTh
[EPEMEILICHUE B JIEKAPTOBBIX
KOOpAMHATAX U yIiiax
[I0BOPOTA OCEH, C 3aJaHHOU
CKOPOCTBIO M YCKOPEHHEM.
Tunel nepemMeneHuii B
ITEKapTOBBIX KOOPJIMHATAX:
IBH>KEHUE 10 TPAEKTOPUH,
NBUYKEHUE 110 IPSIMOU MEXKY
ITBYMsI TOUKaMH,
[epenpbIruBaHUE U3 TOUKH U
TOUKY (IEpEHOC 0OBEKTA).

12.

OO6pa3oBaTeIbHBIN
HaOop TSt
M3yUYCHHUS
MHOTOKOMITOHEHTH
bIX
POOOTOTEXHUYECKUX
CHCTEM H
MaHUTTYJISIIIAOHHBIX
poOOTOB

(O0pazoBaTeNnbHbIN KOMILIEKT
ITOJKEH ObITh MpeAHa3HaYeH
IUTS1 U3y4YEHUS
[POOOTOTEXHUYECKUX
TEXHOJIOTUH, OCHOB
MH(OPMAITMOHHBIX
TEXHOJIOTUN U TEXHOJIOTUN
[IPOMBIIUICHHON
ABTOMATHU3AINH, & TAKXKE
TEXHOJIOTUIA
[IPOTOTUNMPOBAHUS U
a1IUTUBHOTO ITPOU3BO/ICTBA.
B coctaB KOMILIEKTa TOJIKHO
BXO/HTH:

1) UaTennexTyanbHbIN
CEPBOMOLYJIb C
MHTETPUPOBAHHONU CUCTEMOM
YIIPABJICHHMS], I03BOJISAIOIIEH
00BETUHATH CEPBOMOIYIIN

IIpYyT ¢ IPYTrOM MO

1 mT.

1 mT.




[10CJIeZIOBATEILHOMY
uHTEpdeiicy - He MeHee 6 mT;
2) PoGoToTexHUYeCKHiA
KOHTPOJUIEP MOAYJIEHOTO
TUTIA, TTPEICTABIISFOIIHI
CO00 OTHOIIIIATHBIHN
MUKDPOKOMITHIOTED C
ONEPAMOHHONW CUCTEMOM
Linux, 00beTMHEHHBIH C
nepupepuiHbIM
KOHTPOJJIEPOM C ITOMOIIIBIO
[UTAThI PACIIUPCHHS.
IPoOoTOTEXHUYECKUMA
KOHTPOJUIEP JIOJDKEH
VIOBJIETBOPSATH TEXHUUECKUM
XapaKTePUCTHKAM: KOJI-BO
siIep BCTPOCHHOTO
MHUKPOKOMITBIOTEpA - HE
MeHee 4, TAKTOBas 4acToTa
sipa - He menee 1,2 [T,
00beMm O3Y - He meHee 512
M6, Hannuue uaTephencoB -
SPI, 12C, 12S, TTL, UART,
PWM, mudpossie u
AHAJIOTOBBIC ITOPTHI IS
[TOJIKJTFOYCHHUST BHEILIHUX
yCTPOUCTB, a Taroke WiFi uiu
Bluetooth s xoMmyHMKau
CO BHELITHUMH YCTPONUCTBAMHU.
IPOOOTOTEXHUYECKHIA
KOHTPOJLIEP JOKEH
oOecreurnBaTh BOBMOXXHOCTh
[IPOrPaMMHUPOBAHHMS C
[TOMOIIIBIO CPE/ICTB SI3BIKOB
C/C++, Python u cBoGo1HO
[PacCIpOCTPAHSIEMON CPEbI
IArduino IDE, a Taxxe
YIIPaBJICHHS MOJICTISIMU
POOOTOTEXHHUYECKUX CUCTEM C
rmomotisio cpeast ROS.

3) BeruncinutenbHbId MOTYIb
CO BCTPOCHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee 1 IT.
BpravciuTenbHbIA MOIYIb
ITOJDKEH 00J1a1aTh




BCTPOCHHBIMH LIU(DPOBBIMU
nmopTamu - HEe MeHee 12 mT u
AHAJIOTOBBIMH ITOPTAMU - HE
MeHee 12 mT.
BpravcnuTenbHbI MOLYIIb
IMOJDKEH 001a1aTh
BCTPOCHHBIM MOJYJIEM
OECTIIPOBOIHOM CBSI3U THTIA
Bluetooth 1 WiFi qus
CO3MaHUS
ArnmapaTHO-IIPOrPaMMHBIX
[pEIIEHUI 1
"'yMHBIX/cMapT"-yCTPONUCTB
ISt pa3pabOTKU pelICHUIA
"NutepHeTt Bemen".
BpravciuTenbHbIA MOIYIb
IMOJbKeH 001anaTh
COBMECTUMOCTBIO C
nepudepuitHpIMU TIaTaMU
ST TIOJKITIOYCHUS K CETH
Ethernet 1 mogxiIroueHUs
BHEIIIHEN CUIIOBOM HArpy3KH.
4) Mozaynb TeXHUYECKOTO
BpEHUS, PEACTABIISIOLINN
co00i1 ycTpoHCTBO Ha 6aze
BBEIYHCIIUTEIIEHOTO
MUKPOKOHTPOJLIEPA U
MHTEIPUPOBAHHOU KaMepBl,
oOecredrBaronee
[pacriO3HaBaHHE MPOCTEUIINX
M300pakeHU Ha MOAYIIE 3a
CYeT COOCTBEHHBIX
BBIUMCITUTENBHBIX
BO3MOKHOCTEH - HE MeHee |
[1IT;

Monyib TEXHUYECKOTO
BpeHus JOJDKEH 00eCcreynBaTh
BO3MOXXHOCTh OCYIIECTBIISITh
HACTPOMKY SKCIIO3UIUH,
Oamanca Oexoro, HSV
COCTaBIAIONINX, TUIOMIA/IN
O0OHapyKHBaeMOU 00JIaCTH
M300pakeHUs, OKPYTIIOCTH
O0OHapyXKHBaeMoi 001acTi
M300paKEHUS, TTOJIOKECHHE
0OHapYyKMBAEMBIX 001aCTEH




OTHOCHUTEIILHO JIPYT JIpyra
Momyib TEXHUYECKOTO
BpeHus JOJKEH UMETh
BCTPOEHHBIE HUHTEP(EICHI -
SPI, UART, 12C wmm TTL nist
KOMMYHHUKAITUH JIPYT C
PYTOM WJIM BHEITHUMU
yCTpOMCTBAMMU.

5) Kommuiekt
KOHCTPYKTUBHBIX 2JICMCHTOB
13 MeTaia st COOpKU
MOJICIT MAaHUITYJIATOPOB - HE
MeHee 1 1miT;

6) KommuiekT 311eMeHTOB /115t
COOpKHU BaKyyMHOTO 3aXBaTa -
He MeHee | miT.
(O0pazoBaTenbHbI
[POOOTOTEXHUYECKHIA
KOMILIEKT JIOJI’KEH COJIepKaTh
HaOOp OMOTMOTEK
TPEXMEPHBIX MOJIEICH s
[IPOTOTUIIMPOBAHUS MOJIEIIEH
MOOWIBHBIX U
MaHHUITYJISIIMOHHBIX pOOOTOB
pa3nuuHoro Tumna. B cocras
KOMITJICKTA JIOJKHBI BXOJIUTh
MHCTPYKIUU U METOTUYECKUE
YKa3aHUs 10 pa3paboTke
TPEXMEPHBIX MOJIEIeH
MOOMIIBHBIX pOOOTOB,
MaHUIYJISIIMOHHBIX pOOOTOB C
Pa3TMYHBIMHA TUTIAMU
KIHEMaTHKH (yIJIoBas
KIHEMATHKa,
[J10CKO-TIapaJlieibHas
KIHEMaTHKa,
menpra-knHeMaTnka, SCARA
VUTH PhIYa)KHAs KHHEMAaTHKA,
iatopma CTroapra u T.11.).
(O6pa3oBaTeNbHBIN
POOOTOTEXHUYECKHIA
KOMILJICKT JTOJKEH CONIEP>KaTh
MHCTPYKIIUU TI0
[IPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU ¥ METOJIUKH
OCYIIECTBIICHHUS] HHXEHEPHBIX




[pacyeToB Ipu
[IPOCKTUPOBAHUH (PaCUEThI
Harpy3kd 1 MOMEHTOB, pacyeT
MOIIHOCTH IIPUBOJIOB, pacyeT
[apaMeTpoB KMHEMAaTUKU U
T.II.), MHCTPYKLUHU TIO
pa3paboTKe cucTeM
YIIpaBJICHUS U IPOTPAMMHOTO
obecriedeHus A1 ynpaBieHus
poOOTaMH, MHCTPYKLIUH H
METOIMKY 110 pa3paboTke
CUCTEM YIPABICHUS C
HIIEMEHTaMU UCKYCCTBEHHOIO
MHTEJUICKTA ¥ MAIIHHHOTO
0OydJeHHMSI.

KomnbrorepHoe o6opynoBanue

13.

HoyTOyk

DopM-PakTop: HOYTOYK;
PKecTkasi, HEOTKIIIO4aeMast
KJIaBHATypa: HAJIMYUE;
Pycckas packiiagka
KJIABUATYpPbl: HAJTUUHE;
/Inaronane sKpaHa: HE MEHee
15,6 n10HMOB;

Paspemienne skpaHa: He
Menee 1920 x 1080 nmkcenei;
KonuuectBo suep
[poreccopa: He MeHee 4;
IKosinuecTBO MOTOKOB: HE
MeHee 8;

lbazoBasi TakTOBas YaCTOTA
rporeccopa: He menee 1 I'T';
MakcHuMallbHasl TaKTOBast
HacTOTa MpoIeccopa: He
Mmenee 2,5 ['T;

Koa1ii-nmamste nporeccopa: He
MeHee 6 MoOaiiT;

(O0BeM yCTaHOBIICHHOM
ONEpaTUBHOW MaMSTH: HE
Menee 8 ['0aiT;

O0beM nozaiep>KkuBaeMoit
OTICPaTUBHON MaMSTH (st
BO3MOYKHOCTH PACILIUPEHMS):
He MeHee 24 1'0aiiT;

O0beM HakorTenst SSD: He
Menee 240 I'0aliT;

BpeMsi aBTOHOMHOI paboThI

1 mT.

1 mT




oT OaTapeu: He MeHee 6
4acoB;

Bec HoyTOyKka ¢
YCTaHOBJICHHBIM
AKKyMyJsiTopoM: He Oonee 1,8
KT';

Buewnuit unrepdeiic USB
cTaHaapTa He Huxe 3.0: He
MeHee TpeX CBOOOHBIX;
Buewnuit uarepgeiic LAN
(Mcnosabp30BaHUE
MepEXOAHUKOB HE
[PEAyCMOTPEHO): HAJTMUUE;
Hannyue monyneut u
nHTEphEricoB
(ucrosib30BaHuE
[IepEeXOHUKOB HE
npenycMoTpeHo): VGA,
HDMI;

becripoBoanas cBsizb Wi-Fi:
HaJI4YKe C MOJAECPIKKON
crangapra IEEE 802.11n nimn
COBpEMEHHEE;
'Web-kamepa: Hannuue;
Manumynarop "Mplib'":
HAINYHE;
[IpenycraHoBieHHas
OIIEpalMOHHAs CHCTEMa C
rpaguIecKum
[10JTH30BATEILCKUM
mHTEpEHcoM,
oOecrieunBaromas padbory
PacIpoCTpaHEHHbBIX
00pa3oBaTeIbHBIX U
00111€CUCTEMHBIX
[IPWIIOKECHUN : HAIMYHE.

14.

Tenexka -
XpaHHITUILE
HOYTOYKOB

TUIT KOpITyCa: METal;
BO3MOXKHOCTH O€30ITaCHOTO
BalUIEHHOTO 3aMKOM
XpaHEHHS HOYTOYKOB:
ISENIE (N

BO3MOXXHOCTB 3apsIKU
HOYTOYKOB: HaJIMUUE,
MoJIepKKa HOYTOYKOB M3
KOMILICKTA TIOCTaBKH;

Hanmare poyrepa Wi-Fi

1 mT.

1 mT.




cranaapra 802.11n unu
coBpeMeHHee: | ImIT.
[oJIepKKa HOYTOYKOB U3
KOMILJIEKTa I10CTaBKH;
KOJIMUYECTBO HOYTOYKOB: OT 6
MITYK, IOIEP’KKA HOYyTOYKOB
13 KOMIUJIEKTa MOCTaBKH;
Hanpsoxkenue nuranus: 220
IB\50 I'ix;

[ToTpebnsieMast MOIITHOCTH, BT
(Makcumym): 2500;
[ToTpebasiembril TOK, A
(Makcumym): 12;

/InuHa mHypa
PIIEKTPONUTAHUSA: OT 2,5
MeTpa;

3aiuTa OT nepeHanpsKeHMs,
KOPOTKOTO 3aMbIKAHUS:
HaTM4ue;

Koseca niis nepenBHUXKEHMS C
TOPMO30M: HAJIMYHE.




