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MUHHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOMA
®EJEPAIINU

PACITIOPS) KEHUE
ot 12 sinBaps 2021 r. N P-6

OB YTBEPXJIEHUU METOJINYECKHUX
PEKOMEHJAIIMH 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUSI
ECTECTBEHHO-HAYYHOUN N TEXHOJOI'MYECKOU
HAIIPABJIEHHOCTEN

Bo ucnonaenune mynkra 4 [lpaBun npepocTaBieHus U pacrpenesieHus: cyocuanii u3 ¢peaeparbHOro
Oromkera OromkeraM cyOwbekToB Poccuiickoit ®denepanuu Ha coQUHAHCUPOBAHUE PACXOIHBIX
00s13aTenscTB cyObekToB Poccuiickoit denepaiiy, BOZHUKAOIMUX [IPU peain3allii peruoHalbHbIX
MIPOEKTOB, 00ECIEUMBAIOLINX JOCTIKEHHE IIeJiel, MokazaTesliel U pe3ylnbTaToB (enepaabHbIX
MIPOEKTOB, BXOJAIIMX B COCTaB HalMOHaIbHOrO TmpoekTa "OOpa3oBaHue", B pamMmkax
rocynapcTBeHHON mporpammel Poccuiickoii @enepanun "Pa3zsutue oOpa3zoBaHus'", IpUBEICHHBIX B
[Ipunoxxenun N 5 K rocymapcTtBeHHo mnporpamme Poccuiickoit @enepauuu "Paszpurue
oOpa3oBanus", yTBepKIeHHON moctaHoBieHueM [IpaButensctBa Poccuiickoit ®@enepanuu ot 26
nexabpst 2017 r. N 1642:

1. YTBepauth npunaraeMeie MeToanueckue peKOMEHAAINH 110 CO3JaHHI0 U (YHKIIMOHUPOBAHHIO B
0011e00pa30BaTeIFHBIX OPraHU3aAIUIX, PACIIOIIOKEHHBIX B CEIBCKOW MECTHOCTH U MaJIbIX TOPOJIaX,
IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAY4YHON M TEXHOJOTWYECKOW HAmpaBICHHOCTEH B paMKax
PETHOHATBHBIX TPOEKTOB, OOECIEUMBAIOIIMX JJOCTIDKCHHE IleNieli, TMoKas3aTeneld M pe3ylbTaTa
(dhenepanpHOro nmpoekra "CoBpeMeHHas MKoja" HallMOHAIBHOTO MpoekTa "O0pa3oBanue';

2. KoHTpOJIb 32 UCIIOJTHEHUEM HACTOSIILETO PACTIOPSKEHHS OCTABIISIO 3a COOOIA.

T'B. BACHJIPEBA

Ilpunoscenue
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YTBEPK/[EHBI
PACnopsdceHuem
Munucmepcmea npoceewjenus

Poccuitickou ®edepayuu

om 12 aueaps 2021 2. N P-6

METOINYECKHUE PEKOMEHJIAIIUHU 11O CO3JIAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH T
MAJIBIX TOPOJIAX, HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOMN N TEXHOJOTMYECKOU
HATIIPABJIEHHOCTEN

1. O01Me MoOJI0KEHUA

Hacrosmue Metonundeckue pekoMeHauuu (aanee - PekomeHnannm) HampaBlieHbl Ha oOecreyeHue
€IMHBIX OpPraHU3allMOHHBIX M METOAMYECKUX YCIOBUHM CcO34aHMsA M OOIIMX TMOAXOJOB K
(YHKIIMOHUPOBAHMIO B 00111€00pa30BaTEeNIbHBIX OPraHMU3alMsIX, PACIOIOKEHHBIX B CEIbCKOM
MECTHOCTH M MaJbIX IopojiaX, IIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOMH
HampaBiieHHOcTel "Touka pocra", B mensax oOecrnedyeHus peanm3anuu ¢GeaepalbHOro IMPOEKTa
"CoBpeMeHHas 1mKoa" HalMoOHAIBHOTO npoekTa "Obpa3zoBanue" (fanee - ¢penepanbHbIi MPOEKT), B
TOM YHCJIe YCTAaHOBJIEHUS! TPEOOBAHUN K pe3ysibTaTaM HCIOIb30BaHUs cyOcuauu u3 enepaabHOro
Oromkera OromkeTam cyObekToB Poccuiickoit ®depepanyu Ha coUHAHCHMPOBAHUE PACXOIHBIX
00s13aTeIbCTB CyOBeKTOB Poccuiickoit deaeparii, BOSHUKAIOIMINX TP PeATH3AIIMA PETHOHATBHBIX
MIPOEKTOB, OO0ECIEeUYNBAIOIIUX JOCTIDKECHHE IIeNied, Ioka3aTeneil M pesynpTara (eaepanbHOro
npoekta "B o001meo0pa3oBaTeNbHBIX OpPraHU3alMsIX, PACIOJIOKEHHBIX B CEIBCKOH MECTHOCTH W
MaJbIX TOPOAaxX, CO3MaHbl U (YHKUMOHHUPYIOT IEHTPHI OOpa30BaHHs €CTECTBEHHO-HAyYHOH WU
TEXHOJOTHUYECKON HampaBiIeHHOCTEN" .

[lpuBeneHnple B HacTOAIMX PexkomMeHIanMsIX TpeOOBaHUS SBISIIOTCS MUHUMAaIbHBIMH. Oprassl
WCIIOJIHUTENIbHOM BiacTu cyObekToB Poccuiickoit @enepanuu (OpraHbl MECTHOTO CaMOYIPABICHUS)
OpU pealu3aluyd MEpONpPUATHH MO CO3/laHHI0 U (YHKIMOHUPOBAHUIO B 00IIe00pa3oBaTEIbHBIX
OpraHHu3alUsaX, PaclOIOKEHHBIX B CEIbCKOW MECTHOCTU U MajbIX FOpojax, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-Hay4YHOH M TeXHOJIorndeckoi HampasieHHocTedl "Touka pocta" (manmee - LleHTpsI
"Touka pocrta') BopaBe obecrieunBaTh TpeOOBaHUS, MPEBBIIIAIONINE YCTAHOBIEHHBIE HACTOSIIMMHU
PexoMenpanusamu.

Hemnssmu  coznanust LlentpoB "Touka pocta" dBisS€TCS COBEPLUICHCTBOBAHWE YCIOBHM JJif
HOBBIILIEHHUS KauecTBa 0Opa3oBaHMs B 00IIe00pa30oBaTEIbHBIX OPraHU3ALUAX, PACHOJIOKEHHBIX B
CEeNbCKOM MECTHOCTH U MallbIX rOpojax, pacIliupeHHs] BOZMOXKHOCTEH 00y4arolmuxcs B OCBOCHHUH
y4eOHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOH M TEXHOJOIMYECKOW HamlpaBIEHHOCTEH, Hporpamm



JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHUUYECKOM HalpaBJIEHHOCTEH, a Takxke
JUISL IPAaKTUYECKON O0TpabOTKH yuyeOHOro MaTepuaia rno yuyeOHsiM npeameram "dusuka", "Xumus",
"buonorus".

Hentper "Touka pocta" obecnieunBalOT MOBBIIICHHE 0XBaTa 00YJArOIIMXCsl 00IIe00pa30BaTEIbHBIX
OpraHu3aluii, pacroJIOKEHHbIX B CEJIILCKOH MECTHOCTH M MalblX TOpoJax, MporpaMMaMu
OCHOBHOTO OOIIET0 M JOMOJHHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUECKOU
HaIpPaBJICHHOCTEH ¢ UCTIOIB30BAHUEM COBPEMEHHOI'0 000PYI0BaHUS.

Opranu3anuoHHO-TEXHUIECKOe, METOIUYECKOe W MH(DOPMAIIMOHHOE COMPOBOXKICHHUE CO3JIAHUS B
cyosekTax Poccuiickoit ®enepamuu llentpoB "Touka pocta" ocymectBiser dDenepaibHOe
roCy/1apCTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE yupexaeHue JOTIOJTHUTEIBHOTO
npodeccuoHanbHOr0 oOpa3oBaHus "AKaJAeMHUs pealu3alud TOCYJApPCTBEHHON TOJUTHKH U
npodecCHOHANBHOTO  pa3BUTHS  PaOOTHUKOB  00pa3oBaHus MUHHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit denepanun" (nanee - @enepanbHblii onieparop). Aapec caitta: https://www.apkpro.ru/.

2. Ilopsiok co3panust

Hentpsr "Touka pocta" MOTYT cO37aBaThCsl KaK 3a CUET CPeACTB cyOcuauii eepanbHOro 0o KeTa
B paMKkax peanusanuu (eaepanpHoro mpoekrta "CoBpeMmeHHas MIKoia", TaK U B paMKaxX HHBIX
MpOorpaMM U MPOEKTOB 32 CUET CPEeACTB OOKeTOB cyOBbekToB Poccuiickoit denepaiinu, cpeacTs
MECTHBIX 6IO)I)KGTOB )51 BHG6I—O)I)KGTHI)IX NCTOYHHUKOB.

Coznanue Lentpo "Touka pocta" ocymiecTBisercs Ha 0aze 001meo0pa3oBaTeIbHBIX OpraHU3aIui,
PacIoJIOKEHHBIX B CEJIbCKONM MECTHOCTH M MaJlbIX TOpojax, Py 3TOM B IIEPBYIO OUEPEAb CO3/1aHUE
entpoB "Touka pocta" peKOMEHIYETCS OCYIIECTBIISTh B OpraHU3alMsaX, TOKA3bIBAIOIIMX HU3KHE
00pa3oBaTeNIbHBIC PE3YIbTATHI.

B ciyqae cozmanus Llentpa "Touka pocta" 3a cuet cpeacTB cyOcuauu u3 GpeaepaibHOro OI0KeTa B
pamkax ¢denepansHoro mpoekra "CoBpemeHHas mikona" cyOwsekT Poccuiickoit ®epepanuun
oTpesesier:

- OpraH WCIIOJHUTENbHOW BlacTu cyobekTa Poccmiickoit ®denepaiyd, OTBETCTBEHHBIM 3a
peanu3anuo MEpONpHATHI 1O co3gaHuio U obecrneuennto (pynkumonuposanus LlentpoB "Touka
pocta" Ha Tepputopun cyobekta Poccuiickoit denepanuu (PernoHabHBIN KOOPIUHATOD);

- KOMIUIEKC Mep (IOpOXKHYIO KapTy) Mo co3naHuio u ¢pyHknuoHuposanuto Llentpos "Touka pocta"
cornacHo [Ipunoxenuro N 1 k HacTosimuM PexoMenpanusm.

KomMmiiekcom Mep NMpHU3HAETCs IUIAaH MEPONPUATHH HAa OYEPENHOM TOJ M JIBYXJETHUMN IUIAHOBBIN
MepUoJ], MpelyCMAaTPUBAIOUINI MEpONpHUATHS 1O CO3JaHul0 M (yHKIHOHHUpoBaHHIO LleHTpoB
"Touka pocra", BKIIFOUAIOIIUI B TOM YHCJIE:

MEpOIIPUATHS, HallpaBJIEHHbIE Ha co3/1aHue U oTKphITue LlenTpos "Touka pocra';
MEpOIIPUATHS, HallpaBJIeHHbIE Ha oOecnieyeHne pyHkuuonruposanus Llentpos "Touka pocra';

MEPONPUATHS TI0 TMOBBIIMICHUIO MPOPECCHOHATBLHOIO MacTepcTBa paboTHHKOB IlenTpoB "Touka
pocta";

MEpOIPUATHST MO  KOHTPOJIIO  JOCTH)KEHHS  MMHHUMAJbHBIX  TOKa3zaTeledl  co3laHus W
¢ynkunonuposanus Llentpos "Touka pocra'.

PernonanbHblii KOOPAUHATOP B COOTBETCTBUU CO CPOKAaMH, YCTAaHOBIICHHBIMU B IIpunoxenuu N 1



PCKOMCH)IE[I_II/IHM, YTBCPIKIAACT:

- JODKHOCTHOE JIMIIO B COCTaBE pPETHOHAIBHOTO BEJOMCTBEHHOTO IPOEKTHOTO odwuca,
OTBETCTBEHHOE 32 co3nanue u pynkunonupoanue Llentpos "Touka pocra";

- MepeyeHb NOKa3aTeliel U MHIUKATOPOB, COOTBETCTBYIOUIUX MpUBEAeHHbIM B [Ipunoxenun N 2 k
HacTOSIMM PexoMeHaanusIM, NX 3HAUCHUI,

- lepeydeHb 0011e00pa30BaTeIbHBIX OPraHU3AIIHIA, PACTIONOKEHHBIX B CEJIbCKOM MECTHOCTH U MAaJIbIX
ropojmax, Ha 0a3e KOTOpbIX IutaHupyetrcsi cosnanue lLlenTpoB "Touka pocrta" (mo dopwme,
npeactaBieHHon B [Ipunoxxenun N 3);

- tunoBoe [lonmoxxenne o LleHTpe oOpa3oBaHUS €CTECTBEHHO-HAYYHOH M TEXHOJOTHUECKOM
HanpasieHHocTel "Touka pocra" (IIpunoxxenne N 4).

Coznanue nentpa "Touka pocta" Ha 6a3e 00I1€00pa30BaTEIbHON OpPraHU3alluU JIOMMYCKAETCS Kak
MyTeM BBIICJICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOJpa3aeieHuss o01eo0pa3oBaTebHON
OpraHu3aIuy, TaKk U 0€3 BhIIEICHUS OTAEIHHOTO MOAPA3ICICHHUS.

OO0meobpaszoBaTeNibHas OpraHU3allis W3JaeT JIOKAIBHBI HOPMATHBHBIA aKT O Ha3HAYCHUU
pykoBoautens Ilentpa "Touka pocrta" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIIMOHUPOBAHHE U
pa3BuUTHE), a TAKXKE O CO3/]aHuU 1IeHTpa "Touka pocta" U yTBEpKACHUH TOJOKEHUS O IeSITEIIbHOCTH
Ilentpa "Touka pocra".

PernonaneHblii KOOpAMHATOP HEe mo3aHee MHSA OTKpeITus LlenTpa "Touka pocra" obecneunBaer
pasmerieHne B creruaibHO co3gaHHoM paszene "llentp "Touka pocrta" oduimansHOTO caifta
o01eo0pa3oBaTebHOM ~ OpraHuM3allid B MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM  CeTH
"NnTeprner" nnpopmanuu o cozganuu u pynkunonuposanuu Llentpa "Touka pocra", B ToM yncie
uHpopmanuu 00 oOpa3zoBaTelbHBIX HporpamMmax, obopynoBanuu lLlentpa "Touka pocta”,
IUTAHUPYEMOM pEeXHMME 3aHATUN 00ydarollMXcs, IUIAaHUPYEMbIX Meponpusatusix. B coznanHoM
paszzene opUIMANIBHOTO caiiTa 00pa30BaTEIbHON OpraHU3alMy TakXKe pa3MeniaeTcs HHpGopMaIus o
HanuoHaJasbHOM mpoekTe "OOpa3zoBanue" (B TOM YHCIE JIOTOTHII), aJpec caiiTa W oduImasbHas
cuMBoOJIMKa MuHucrepcersa npocsenienus Poccuiickon @enepanuu.

Pernonanphbiil KoopauHaTop obecneunBaeT nHpopMupoanue denepanbHOro onepaTopa B ciiydae
co3aHus Ha Tepputopun cyobekTa Poccuiickoit @enepaunu Llentpo "Touka pocra" B pamkax
UHBIX NpPOrpaMM U IMPOEKTOB, HE OTHOCSAUIMXCA K peainu3auuu (¢eaepanibHOro IpoeKTa
"CoBpeMeHHas IIKoia" HalMOHaJIbHOrO mnpoekra "OOpa3oBaHue", 3a cueT CpPeACTB OOJKETOB
cyosekToB Poccuiickoit @enepanuu u (WIn) CPEeICTB MECTHBIX OOIKETOB U (WUJTH) BHEOIOKETHBIX
HUCTOYHUKOB, a TaKKe HalpaBlieHHe Ha coriacoBanue denepanpHOMY olepaTopy KOHILENLIMU
co3/iaHus U (PyHKIIMOHUPOBaHUS Takux LleHTpoB.

3. TpeOoBaHus K MOMELICHUAM, KOMILICKTOBAHUIO 000PY/10BaHHUEM,
PacXOAHBIMHM MAaTEPHAJIAMH, CPeACTBAMM 00yYCHUSA U BOCIIMTAHUSA

Coznanne IlentpoB "Touka pocrta" mpeanonaraeT KOMIUIEKC YCIOBHH IO OCHAIIEHUIO
00pa30BaTEeNIbHBIX OpraHU3alui  O0OpYIOBaHHEM, PACXOAHBIMM MaTepHallaMH, CpPeICTBAMU
oOyueHUsT W BOCIUTAHUS MJI JOCTHXKEHHs 00pa30BaTeIbHBIX PE3YJIbTATOB IO MPEIMETHBIM
obmactssm "EcrecTBeHHO-Hay4Hble mpenmeTsl", "EcrecTBeHHble Hayku', "Marematuka Wu
nadopmatuka", "OOmecTtBo3HaHWe U ectectBo3HaHue", '"TexHomorus'", o00pa3oBaTEIBHBIX
porpamm oo1ero oopa3zoBaHusl €CTECTBEHHO-HAYUYHON U TEXHOJIOIMYECKOW HapaBIEHHOCTEH, IPH
peanusaiiy KypcoB BHEYPOUHO AESITENbHOCTH U TOTOJIHUTEIbHBIX 00LIepa3BUBAIOIINX IPOrpaMM



CCTCCTBCHHO-H&Y‘IHOI\/II 1 TEXHHUUYECKOM HaHpaBHeHHOCTCﬁ.

[lepeuens HampaBieHHOCTEH peanm3yeMbix Ha 0aze LlenTpoB "Touka pocra" 00pazoBaTEIBHBIX
porpaMM MOXKET OBITh PAacIIMPEH B 3aBUCUMOCTH OT HMMEKOIMXCSA Yy 00meo0pa3oBaTelIbHBIX
OpraHu3aIiil YCIIOBUH, a TAaK)Ke MOTPEOHOCTEH Y4aCTHUKOB 00pa30BaTEIIbHBIX OTHOIICHU.

Coznanue uentpa "Touka pocta" mpenmnonaraeT pa3BUTHE 00pa30BaTENIbHON HHPPACTPYKTYpPHI
o0mieo0pa3oBaTenpHOM  OpraHW3aliid, B TOM YHCIE OCHAIICHHe OO0IIeo0pa3oBaTeNbHOMI
OpraHu3alnu:

- o00opynoBaHHMEM, CpEICTBaMU OOy4YEHHS U BOCIHMTAaHUS JJs U3ydyeHus (B TOM UHCTE
SKCIEPUMEHTAIBHOT0) TMPEAMETOB, KYpCOB, JUCHHUIUIMH (MOAYJEH) eCTECTBEHHO-HAYYHOU
HAMpaBJICHHOCTH ¥  TEXHOJOTMYECKOW  HAMpaBICHHOCTEH MpH  peanu3alud  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOrPAMM M JIOMOJHUTEIBHBIX 0011€00pa30BaTEIbHBIX MPOTPAMM, B TOM
YuCclie JAJI pacliupeHus coaepkanus yueOHbIx npeameToB "duzuka", "Xumus", "buonorus";

- obopymoBaHueM, cpeAcTBaMH OOyUeHUsS M BOCHUTAHHS I MU3y4EHUS OCHOB POOOTOTEXHUKH,
MEXaHHUKH, MEXaTPOHUKH, OCBOCHHUS OCHOB HPOrPAMMHUPOBAHMS, pEATU3ALUM IPOTrpaMMm
JOTIOJTHUTEILHOTO 00pPa30BaHUsI TEXHUUYECKON U €CTECTBEHHO-HAYYHOM HAMPaBICHHOCTEH U T.1.

- KOMIIBIOTCPHBIM U WHBIM O60py,HOBaHI/ICM.

IlepeyeHb, MHHHMMaNbHO HEOOXOIUMBbIE (YHKLUMOHAJIbHBIE M TEXHUYECKHE TpeOOBaHMUA U
MUHHMAaJbHOE KOJIMYECTBO OOOpYIOBAaHMSA, PACXOJHBIX MAaTEpUAIOB, CPEICTB OOy4YeHHS W
BocnuTaHusa Ans ocHameHus LlentpoB "Touka pocta" (mamee - MHPPACTPYKTYPHBIM JIHCT),
onpeAensoTcs PernoHalbHbBIM KOOPAMHATOPOM C ydeToM lIpumepHoro mepeuHsi o0OpyAOBaHUS,
pPAcXOJHBIX MaTepHanoB, CPEICTB OOY4YEHUS W BOCIMTAHHMS [ CO3/laHus M oOecnedeHus
(YHKIMOHMPOBAHUS  LEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAYYHOW H  TEXHOJOTHUECKOU
HanpaBieHHocTH "Touka pocTta" B 0011€00pa30BaTENbHBIX OpPraHU3aLUAX, PACHOJIOXKEHHBIX B
CelNbCKOM MecTHOCTM M Manblix ropojax (IIpunmoxxenue N 6), NPUMEPHOTO THUIIOBOIO
UHQPACTPYKTYPHOTO JIMCTa, onpeaensemoro @PenepaabHbIM  ONEPATOPOM, U HACTOSILIUX
Pexomennanuii.

B  pamkax  ocHameHuss ~— oOmieoOpa3oBaTeNbHBIX — OpraHu3anuii  mpu  (GopMuUpoBaHUU
UHPPACTPYKTYPHOTO JUcTa cyObeKT Poccuiickoit ®@enepannu BIpaBe BHIOpATh CTaHJAPTHBIA WIN
IpOoGWIBHBIA KOMIUIEKT 000PYAOBaHUS, NPEJCTABICHHbBIM B IPUMEPHOM IEpeyHe 00OpYAOBaHMUS,
PacXoJIHBIX MaTEPUANIOB, CPEJICTB 0OyUEHUs M BOocIUTaHus i ocHamieHus Llentpos "Touka pocra"
(ITpunoxxeane N 6). {1 MaJOKOMIUIEKTHBIX 00111€00pa3oBaTeIbHBIX OpraHu3aimii <I1> o0bem
€IMHUI] CPEJICTB O0YYEHUS U BOCIIUTAHHS (JOPMHUPYETCSI B MEHBILIEM KOJMUECTBE.

<1> ManokoMIJIEKTHOH  00Mmeo0pa3oBaTeIbHONM  OpraHu3amMel B paMKax peanu3aluu
MEpOIIPUATHA 1O CO3MaHWI0 ¥  (QYHKIMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKOW  HalpaBICHHOCTEW  mMpu3HaeTcsa  oblieoOpazoBarenbHas  OpraHU3aIus,
YHUCIIEHHOCTh KJIACCOB-KOMITJICKTOB B KaXKJIOW M3 Mapajiesied KOTOpOW cocTaBisieT He Oonee |
€IMHUIIBL.

[IpodunpHbIA KOMIIEKT 00OpPYIOBaHUS MOXKET OBITH BBIOpaH IS 001Ie00pa30BaTEIBLHBIX
OpraHu3aluii, UMEIOIMX HAa MOMEHT co3laHus neHtpa "Touka pocra" HabOp cpeacTB 0OyueHUs U
BOCTIMTAHHUS, MMOKPBIBAIOIINNA CBOMMHU (DYHKIIMOHAIBHBIMU BO3MOXKHOCTSIMU 0a30Bble MOTPEOHOCTH
pu U3ydeHuu npeameroB "duzuka", "Xumud" u "buonorusa".



[lpopunbHelii  KOMIUIEKT  oOOpydoBaHus  obOecneunBaeT  A(PQPEKTHUBHOE  JOCTHIKECHHE
00pa30BaTENFHBIX PE3YNbTATOB OOYYAIONIMMHCS [0 TPOrpaMMaM €CTeCTBEHHO-HAYJYHOW W
TEXHOJIOTUYECKON  HampaBIEHHOCTEH, BO3MOXXHOCTh  YIJyOJIEHHOTO M3Y4YeHHS OTAEIbHBIX
IIPEIMETOB, B TOM 4Hcie A (pOopMUPOBaHMS H300pETATENILCKOT0, KPeaTUBHOIO, KPUTUYECKOIO
MBILUICHUS, Pa3BUTHS (PYHKIMOHAIBHOM TI'pPaMOTHOCTH Yy OOyYalomuxcs, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTEMaTUYECKOM.

[Ipu dopmupoBanun HHPPACTPYKTYPHOTO JHCTa U3 MPOQPHUILHOTO KOMILUIEKTa B 00s3aTEIHLHOM
MOPSIJIKE 00ECIIEYNBACTCSI BBIOOP CPEJICTB OOYUSHUS M BOCIIUTAHUS HE MCHEE YeM 10 TPEM YIeOHBIM
npeameraM ("®duzuka", "Xumua", "buonorusa") u koMmmneoTepHOro odopynoBanus. OcraBuirecs Mo
UTOraM OIIpeeNeHUs 00s13aTEIbHOI0 000PYAOBAaHUS CPENICTBA, IPEAYCMOTPEHHBIE JIi OCHALECHUS
Hentpa "Touka pocta", pacnpenensioTcs Ha NPUOOpETEHHE IOMOJHUTEIBHOTO O00O0PYIOBAaHMUS,
BXOJISIIIIETO B MEPEYCHb 00OPYIOBAHMS, PACXOIHBIX MAaTEPUAJIOB, CPEICTB OOYUCHUSI U BOCTIUTAHUS
npodunsHoro komiiekra (IIpunoxenne N 6 K METOAMYECKUM PEKOMEHIAIUSAM).

[Ipu BBIOOpE MOMOIHUTEIEHOTO OOOPYAOBAHHUS TAKXKE CIEAyeT YYHUTHIBATh CIEeNU(DUKY W
MOTpeOHOCTH OTpacieil IKOHOMHUKHU cyObekTa Poccuiickoit Deaepariuu.

PernonanpHblii KOOpAUHATOP OOECHEUMBACT COrjacoBaHHE C(HOPMUPOBAHHOTO B COOTBETCTBHU C
TUNOBOM (opMoOll MHGpacTpyKTypHOro jucta ¢ deaepaibHbIM ONEPATOPOM B COOTBETCTBHM C
periiaMeHToM, onpenensieMbiM DeepaabHbIM OIIEPATOPOM.

[lpu HampaBieHWH Ha COTJacOBaHUE WHQPPACTPYKTYPHOTO JIUCTA, COJACPXKAIIETO CTaHAApPTHHIC
KOMILIEKThI, PernoHanbHbIi KoopaArHATOP npenocTasiser (o popme PenepaibHOro onepaTopa):

- TIOATBEPKICHHE OTCYTCTBHSI B COOTBETCTBYIOIIMX OOpPa30BATEIbHBIX OPraHU3AIUSIX, OCHAIICHHE
KOTOPBIX TUIAHUPYETCS, 000PYAOBaHUS, PACXOIHBIX MAaTEPHUAIIOB, CPEACTB OOYUCHHS U BOCTIMTAHHUS,
YKa3aHHBIX B [IEPEUYHE CTAaHAAPTHOI'O KOMIUIEKTA;

- IOITBEp KAeHNE Hamn4us (JTub0 obecrieueHne Haauuus 10 MoMeHTa ocHamieHus Llentpos "Touka
pocTta') YCIOBHHM M7 XpaHEHHUS W UCIOJIB30BAaHUS XHMHYECKHX pEaKkTHUBOB, B TOM YHCIE
HEe0o0X0IMMOro o0Opy/l0BaHUs, BKIIOYas HIKa(d BBITSKHOW MAaHOPAMHBIM M IIKad sl XpaHEHHS
XMMHUYECKHX DPEaKTUBOB OTHEYMOpPHBIH, corjacHo IlepeuHto cpeiacTB OOy4eHHS W BOCIUTAHMUA,
HEOOXOJIMMBIX JJIsl peanu3alu o0pa3oBaTeNbHBIX MPOTrpaMM HAdyajbHOTO OOIEro, OCHOBHOI'O
00I11ero ¥ CpeHero oomero o0pa3oBaHusi, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUIM O0y4YeHHMS,
HEO0OXOJIMMOr0 IMpH OCHAILEHUH O0O0LIe00pa30BaTEeNbHBIX OpraHu3aluil B LENAX pealu3aluu
MEpPONPUATHA 1O COJeHCTBUIO co3maHui0 B cyObekTax Poccuiickoit ®eneparmu (Mcxonas u3
MPOTHO3UPYEMOM  TOTPEOHOCTH) HOBBIX MECT B  0O0IIe00pa30BaTENbHBIX  OpPraHU3alNsX,
yTBEp)KIeHHOMY NpuKkazomM Munnpocenienus Poccun ot 3 centsaops 2019 r. N 465.

OO0pa3oBarenbpHBIC OpraHu3alii, Ha 0a3e KOTOPhIX co3maroTcs U GpyHkunoHupyroT LlenTpst "Touka
pocTa", DOJKHBI COOTBETCTBOBATH JEUCTBYIOIIMM TPEOOBAHHSIM K YCTPONCTBY, COJACPKAHUIO H
OpTraHu3aIyi pexumMa paboThl 00pa30BaTEbHBIX OpraHU3allMi U WHBIM HOPMATHBHBIM MTPABOBBIM
aKTaM, ONPEICISMIONIMM TPEOOBaHUS K OpraHU3AIMH OOIIETr0 W JOTOJHUTEILHOTO OO0pa30BaHUS
EeTEN.

[Tomemenust (PpyHKIIMOHAIBHBIC 30HBI, B TOM 4YHCJIEC Yy4eOHbIe KaOWHETHl (U3HKH, XUMUH,
ouonorun) Llentpa "Touka pocta" pekoMeHIyeTCs pacioiaraTh B MpeaesiaX OIHOTO 3aHHUs.

[IpoextupoBanue, 30HuUpoBaHue nomemeHuil llentpoB "Touka pocra" U  omnpeneneHue
IM3aliH-PEIICHN OCYLIECTBIISICTCS C Y4€TOM PYKOBOJACTBA MO NMPOSKTHPOBAHUIO HEHTPOB "Touka
pocra", yrBepx’1aeMoro (heaeparbHbIM OMEPATOPOM.



[Mpu npoexktupoBanuu, 30oHUpoBaHuK nomenieHuii LlenTpoB "Touka pocra" ciemyer y4uThIBaTH
0COOEHHOCTH 000PYI0BaHUSI, PACXOHBIX MAaTEPHAIIOB, CPEICTB OOYUCHHUS U BOCITUTAHUS, KOTOPBIM
Oyzer obecrieunBaThCsl 00pa3oBaTeNbHAS OpraHU3aALIUS.

[Ipoext 30HUpoBanus mnomenieHuit llentpoB "Touka pocta" mnpencrtasisiercs DeneparbHOMY
orepaTopy OJIHOBPEMEHHO C MpeACTaBlIeHHEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranu3anus o0pa3oBaTeJIbLHOU AeATEJIbHOCTH

OOpa3zoBarenbHass JAeATeNbHOCTh Ha ©Oa3e wneHTpoB '"Touka pocrta" ocymiecTBiaseTcs MO
00pa3oBaTebHBIM ITPOrpaMMaM OOIIETO U JOTIOTHUTEILHOTO 00pa30BaHMS.

TpebGoBanuss Kk ¢dopmary opraHuzanuu o0Opa30BaTENIbHON  JIEATEIBHOCTH  PErYIHPYIOTCS
HACTOSIIIUMU PEKOMEHIAIUsIMU W MHBIMH WH(OPMAIMOHHBIMU U METOAMYECKHMH MaTepUaTaMH
®denepabHOrO Oneparopa.

Hanpasnenus peanusyeMbIX ¢ HCHoib30BaHuEM pecypcoB LlentpoB "Touka pocta" mporpamm
ONpEeNeNAoTCd B COOTBETCTBUM C METOJMYECKMMH MaTepuajlaMM U PEKOMEHAALUsIMHU,
YCTaHABIMBAEMbIMU U aKTyalu3upyeMbiMu desiepallbHbIM OIIEPATOPOM.

Ha ©0a3ze wuentpoB "Touka pocrta" oOecneunBaeTcs peanuzalus 0O0pa30BaTEIbHBIX MPOrPAMM
€CTECTBEHHO-HayYHOW M TEXHOJIOTMYECKON HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C
TpeOOBaHUSIMHU 3aKOHO/IATENIbCTBA B cpepe 00pa3oBaHus U C yueToM pekomeHaanuii denepaaprHOro
oreparopa. B ob6s3aTensHOM nopsiike Ha 6a3e neHTpoB "Touka pocTta" obecrneunBaeTcss OCBOCHHE
oOyvarormumucs ydeOHbIX mnpenmeroB "dusmka", "Xumusa', "buomorus" ¢ wucmoab30BaHHEM
npuobperaeMoro 000pyJ0BaHUS, PACXOIHBIX MAaTEPUAIIOB, CPEICTB OOYUEHUS U BOCTIMTAHUS.

He menee 1/3 o6beMa BHEYpOUHOU JEATEIFHOCTH O0YYAIOMIUXCS JOJDKHO OBITh OPUEHTUPOBAHO HA
MOJJIep’)KaHNEe eCTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HampaBlieHHOCTEH 00pa30BaTeIbHBIX
porpaMM, TpU 3TOM OOBEM MPOTPaMM ECTECTBCHHO-HAYYHOW HAMpPaBICHHOCTH HE MOXKET
coctaBiaTh MeHee 20% oT oOmero od0beMa BHEYpOUHOW JnesTenbHOCTH. (OOpa3oBaTelbHbBIE
porpaMMbl TI0 JAPYTUM HANpPaBJICHHOCTSAM TPH HAJIMYMKA BO3MOXKHOCTH PEKOMEH]IYEeTCS
IJIAHUPOBATh C UCTIOJB30BaHUEM pecypcoB LlenTpoB "Touka pocra".

Pa3pabotka pabounx mporpamMmm mo mpeameram "Owmsuka", "Xumwusa", "buomorus", yueOHBIM
MpeaMeTaM €CTeCTBEHHO-HAYYHOW WM TEXHOJOTHYECKOW HAMpaBIICHHOCTEH W3 YacTH Y4eOHOTO
miana, (GopMHpPYyeMOl YYacTHHKaMH OOpa3oBaTeNbHBIX OTHOIICHH, NPOTpaMM BHEYPOUHOM
NESATENbHOCTH M JIOMOJHUTENBLHOTO 00pa30BaHUSA OCYIIECTBIsETCS 001eo0pa3oBaTeIbHBIMU
OpraHM3alUs MU, B KOTOPBIX CO34al0Tcad LEHTphl "Touka pocTa", CaMOCTOATEIBHO C YYETOM
METOAMYECKUX MaTepuasioB U  pekoMeHmauuid DenepanbHOro omeparopa. Peanmumzanus
00pa30BaTENbHBIX ~ NPOTPaMM  JIOTIOJIHUTENBHOTO  00pa3oBaHMA B MAJIOKOMIUIEKTHBIX
o0mieo0pa3oBaTeIbHBIX ~ OpraHU3alUsAX  OCYIIECTBISETCS NpU HAIWYMM Y  OpraHu3aluu
COOTBETCTBYIOUIMX yCIOBHUA. [l MaJOKOMIUIEKTHBIX 00IIe00pa3oBaTeIbHBIX OpraHU3aIHi
JIOTTYCKAeTCsl OTCYTCTBHE JIMLIEH3UH Ha JOIMOJIHUTENbHOE 00pa30BaHUE U pealu3yeMbIX MPOrpaMMm
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl.

Pexomenpamuu 1Mo WCIMOJIB30BAHUIO CTAaHAAPTHOTO KOMIUIEKTa obopymoBanus llentpa "Touka
pocta" mpH peanau3alnuy MpOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOM HalpaBiIEHHOCTEU
onpexaenensl B [Ipunoxennu N 5 k HacTosiuM PexoMenpanusm.

ConpoBoXJIeHHE W METOAMYECKOE OOecleyeHne UCIMOJIb30BaHusl MPO(UIBHOTO KOMIUIEKTa
o0opynoBaHuss B 00pa3oBaTEeNbHOM JEATENBHOCTH LEHTpoB "Touka pocra" OCYLIECTBISET



®denepalbHbBIN OIIEpaTop.

MeTtonudeckue MaTepuanbl, pa3pabOTKH W WHBIE MaTepHallbl TI0 BOIMPOCAM HCIIOJH30BAHHMS
NpopHILHOTO  KOMIUIGKTa  00OpymOBaHHMsS  pa3pabaThIBAIOTCS,  aKTYAIM3HPYIOTCS U
pacnpoctpasstorcs DenepanbHbIM ONIEPATOPOM, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX Meua
WHCTPYMEHTOB (BHJI€0, BEOMHAP, ITyOJIUKAIUN).

denepa’abHBIM OMIEPATOPOM Ha PETYISPHON OCHOBE 00eCreYnBaeTCs MPOBEACHUE METOINYECKUX U
o0yJaroImux MepOoNpHITHH MO BOIPOCaM OpraHu3anuu oOpa3oBaTesbHOro mpouecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEM NMPO(UIBHOTO KOMIUIEKTa 000pyI0BaHUs, OKa3aHHE METOINYECKOH
MIOMOIIM MpH pa3paboTKe y4yeOHBIX MaTepUasoB, 3alaHuil U COBEPIIEHCTBOBAHUS MPAKTUUECKON
MOJITOTOBKH OOYYaIOIIUXCA IO Yy4eOHBIM TMpenMeTaM, KypcaM BHEYPOUHOW JIeATEeNIbHOCTH,
JIOTIOJIHUTEIBHOTO 00pa30BaHus JeTeH.

[legarornueckue pabOTHHUKH, OCYLIECTBIISIIOIIME AesATeNbHOCTh HAa 0aze LlenTpoB "Touka pocra" ¢
MPUMEHEHUEM NPO(QUIBHOIO KOMIUIEKTa OOOpYIOBaHUS, MPOXOIAT OOy4YeHHE MO MpOorpaMMam
JOTIOTHUTEIBHOTO TPOdECCHOHATBLHOTO 00pa3oBaHus (Kypchl TMOBBIIMICHUS KBaNU(UKALUU) U3
O®enepanbHoro peectpa mnporpamm  JIIO. TloBeimenue kBanudukanmuu MNeAaroru4ecKux
pabOTHUKOB OCYIIECTBISIETCS] HE PEXE OJTHOTO pasa B TPH roja.

5. OpraHu3anMOHHO-METOAMYECKOE CONMPOBOKIACHNE U UCII0Ib30BAHNE
HHOM CO3IAHHOM B paMKaX peajiM3aliy HAIMOHAJILHOIO MPOEKTAa
"OOpa3zoBaHue'" HHPPACTPYKTYPHI

B memsax xoMmimekcHoro comnpoBoxaeHus gestenbHocTH LleHTpoB "Touka" denepanbHbIM
OIepaTopoM OOECTIeYMBAETCS OCYILECTBICHHE NyOJMKauuii U OOHOBIEHHUS METOAMYECKUX
MaTepHagoB, BKJIIOYAIOMIMX Y4eOHO-METOIWYECKHe MaTepuaabl (MHCTPYKUIUH, METOIUYECKHE
nocobus, HPOPMALMOHHBIE MaTepUalIbl, IEPEYHN PEKOMEHAYEMbIX JUTEPATYPHBIX MCTOYHHKOB,
BUJIEOMAaTEpHAIIbl U JIp.), a TAKXKE MaTepHalbl 110 UTOraM MpoBeJeHNs MeponpusaTiii deaepanbHOro
oreparopa (BeOMHaphl, cCEMUHAPbI, KOH(PEPEHIINU, COBEIIAHUS U JP.).

Jna  nenarorumueckux pabotHukoB LlenTtpoB "Touka pocta" @exnepanbHbIM —ONEPATOPOM
o0ecrieuuBaeTCs MPOBEIECHUE TEMaTHYECKMX BEOMHApOB U 00pa30BaTENbHBIX MEPONPUSATHH,
HaIpaBJICHHBIX HA pPa3bsICHEHHE BOIPOCOB pealM3alluu O00pa3oBaTElIbHBIX IporpaMMm Ha Oase
Hentpos "Touka pocTta" ¢ mpuMeHeHHEM TPOPHIEHOTO KOMILIEKTa 000pyI0BaHHUS.

Jnsi PernoHanbHBIX KOOPAMHATOPOB M pyKoBomaumx padotHukoB LlentpoB "Touka pocra"
®enepanbHbIil onepatop obecrneynBaeT NPOBEACHHE TEMaTHUYECKHX BEOMHAPOB, HANPaBICHHBIX Ha
JIOTIONIHUTEIBHOE PAa3bsICHEHUE BONPOCOB, OTHOCSILUXCS K HCIOJHEHHUI0 KOMIUIEKCOB MEp
(TOpPOXKHBIX KapT) MO co3maHuio U GyHKIHoHupoBaHuio lleHTpoB "Touka pocta", MOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3arenel (yHKUMOHWPOBAHUS, MCIOIB30BAHUIO MHOM CO3MaHHOW B paMKax
peanu3anyy HalMoHAIBbHOTO MpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B wmemax  oddexTuBHON  OpraHM3allMOHHO-METOJUYECKOH  TMOANEPKKHM  CO3JAaHUS |
¢dbynaxkumnonupoBanus LleatpoB "Touka pocra" Ha Teppuropuu cyonekToB Poccuiickoit deneparuu
PernoHanpHbIM ~ KOOpPAMHATOPOM  OOECHIEUMBAETCS  BOBJICYCHHME  JIETCKHX  TEXHOIAPKOB
"KBantopuyMm", 1meHTpoB mmdpoBoro oobpazoBanus jgere "IT-ky0", KIHOYEBBIX IIEHTPOB
JIOTIOTHUTEIHHOTO 00pa3zoBanus "/lom HayuHOU Koymaboparuu" B aestenbHOCTh LleHTpoB "Touka
pocta" B cieayomux hopmaTax:

1. HpOBeI[CHI/Ie COBMCCTHBIX MCpOHpI/IHTI/Iﬁ JJI 06yqafonmxc;1 Hn II€aarorun4cCKux pa6OTHI/IKOB



o0mieo0pa3oBaTeNbHBIX OpraHu3anuii, Ha 0a3e KoTopbix co3maroTcst Llentper "Touka pocta"
(oOy4aroryie ceMrUHaphl U MacTeP-KJIACCHl IO BOMPOCAM HCIIOJIB30BaHMS 00OPY/IOBaHUS, CPEACTB
oOydeHuss ¥  BOCIUTAHMS; METOAMYECKHE MEpOMPHUATHUS TI0  BOMpOcaM  pPa3pabOTKH,
COBEPILICHCTBOBAHMUSI u BHE/IPCHHUS porpamMm JIOTIOJTHUTEITLHOTO o0pa3oBaHuUs
€CTECTBEHHO-HAYYHON M TEXHHUYECKOW HANpPaBIEHHOCTH, OpPraHU3allMU BHEYPOUHOU AESITENbHOCTU
O6yanOHIHXC$[; HHIAWBUAYAJIBHBIC KOHCYJIbTAIUU JJIA I€AArOri4€CKuX pa6OTHI/IKOB, B TOM YUCJIC B
PEKUME OHHaﬁH; 3aHATUA HpOeKTHOﬁ ACATCIBHOCTBIO; KOHKYPCHBIC W COPCBHOBATCIIBHBLIC
MEPOTIPUATHS UL ACTEH | Jp.).

2. OpraHu3anusi ¥ y4acTUe B PETHOHAJbHBIX M MEXKPETHOHANBHBIX KOH(PEPEeHUUAX, (eCcTUBAIAX,
(dbopymax 1mo oOMEHY OMBITOM pabOTHl HAa BHICOKOOCHAIICHHBIX YYCHHKO-MECTaX, B TOM YHCJIE IO
peanzany mpeaMeTHbIX obnacteil "EctecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHBIE Hayku'",
"MaremaTtnka u uHpopmaTuka", "OOmecTBo3HaHue U ectecTBo3HaHue", "TexHomorus", a Takxke
nporpamm JOMOJHUTEILHOTO o0Opa3zoBaHUs €CTECTBEHHO-HAyYHOU u TEXHUYECKOU
HaIlpaBJIEHHOCTEM.

3. Y4yacTue permoHajdbHbIX KOOpAMHATOPOB, mpeactaBurenei LlenTtpoB "Touka pocta" M MHBIX
IIEHTPOB, QYHKITMOHUPYIOIIUX Ha TeppuTtopun cyonsekra Poccuiickoit denepanuu, B MEPOIIPUATHIX
®denepaibHOrO oneparopa.

I'paduk mepornpusThii, KBOTHl y4acTus, COAEP)KaHHUE W TEXHOJOIMU MPOBEAEHUS MEPOIpPUATUI
nosojsatcs denepanbHbIM ONEPATOPOM JIOMOTHUTEIBHO.

4. Opranmzanuss M y4dacTHE€ B TMPOBEACHUUM WHGOPMALMOHHBIX KAMMAaHWKA MO MOMYJISpHU3aIIH
HaloHapHOTO TIpoekTa "OOpa3oBanue" Ha Teppuropum cyonekToB Poccuiickoit deneparym, B
TOM 4YHCTE COOBITHSIX, MPOBOAUMBIX [UIsl KOHCYJIBTAIIMOHHOTO COIMPOBOXACHUS POAHUTENCH
(3aKOHHBIX TPEJICTABUTENCH) OOYYaIOMIMXCSI O BO3MOMKHOCTSX I Pa3BUTHS CIOCOOHOCTEH M
TaJTaHTOB WX JETe, NpoPecCHOHANbHON OpUEHTAIlMM U YCIEUIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNIbHBIX MPOTPaMM OOIIETO 00pa30BaHUSA.

5. Pazpabotka, yTBEepXKJACHHE U peaJn3alus CETeBBIX 00pa30BaTENbHBIX MPOTPaMM C
WCIIOJIb30BAHMEM BBICOKOOCHAIIICHHBIX YUEHHUKO-MECT, CO3JaHHBIX B CyObekTe Poccuiickoit
®denepani B paMKax HalMOHAIBHOrO TmpoekTta "OOpa3oBaHue", B TOM YHCIE COBMECTHO C
JNETCKUMU TexHonapkaMmu "KBantopuym".

6. BoBiieueHne oOy4aromuxcsi 001e00pa3oBaTeIbHBIX OPraHU3aIMi, Ha 0a3¢ KOTOPBIX CO3JAI0TCS
u ¢yukuuonupytor llentper "Touka pocrta", B paznuunble (HOpPMBI CONMPOBOXKICHUS H
HACTAaBHUYECTBA C  HCIOJB30BAaHWEM  KaJpPOBBIX  PECYpCOB, OOCCICUMBAOIINX  padoTy
BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3IaHHBIX B cyObekre Poccuiickoii denepammu B pamkax
HanMoHajgpHOTO TpoekTa "OOpaszoBaHwe" ¢ y4eTOM METOJOJIOTHH  (IICJIEBOM  MOJIEIIN)
HACTaBHUYECTBA OOYYAIOIIMXCS JUIS OpraHu3aldi, OCYIIECTBISIONIMX  00pa30BaTeIbHYIO
NEATeILHOCTh M0  001eo0pa3oBaTeIbHBIM,  JIOMOJHHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM U
MporpaMMamM CpeaHero MpodeCcCHOHATBLHOTO 00pa30BaHUs, B TOM YHUCIE C MPUMEHEHHEM JIYUIINX
MPAKTUK OOMEHA OIMBITOM MEXKIy 00y4JarOIUMHUCS.

Hentpsr "Touka pocTta" HCHONB3YIOT HHOPACTPYKTYPY U KaAPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuyM", co3gaBaeMbIXx Ha 0a3e 00IIe00pa30BATEIIBHBIX OpTaHW3AIMi, IS Pa3BUTHSI
MPOEKTHOM JesiTenbHOCTH oOyuaromuxcs. llenarornueckue padotauku LlentpoB "Touka pocta"
o0ecreynBaroT yyacTue oOydyaroluxcs B MEpONPUATUSX JETCKUX TexHomapkoB "KBantopuym" c
ylaJeHHBIM HCIOJIb30BaHUEM O00OpYyJOBaHUs, CpPEACTB OOyueHUS W BOCIUTAHUS, a TaKxKe
MPUHUMAIOT y4acTHE B OPTaHM3YeMbBIX MMM CEMHHApax IO JeMOHCTpanuu 3(PQEeKTHUBHOTO OIbITa
peaynzanuu 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTHUECKON U MHBIX HAMPaBICHHOCTEH



Cpelu WHBIX OO0IIe00pa3oBaTeIbHBIX OpraHU3allMi, PACIOJIOKEHHBIX HA TEPPUTOPUU CYOBEKTa
Poccuiickoit ®enepanuu.

PernonanpHplM  KOOpIMHATOPOM Ha  TeppuTopuu  cyoOwbekra Poccuiickori ~ ®denepanuu
obecrieunBaeTcst paboTa MO MOAAEPKKE 00IIe00pa30BaTEIBHBIX OpPraHU3aIUi, MOKA3BIBAIOIIUX
HU3KHE 00pa3oBaTeNbHbIE PEe3yJIbTaThl, C HCIOJIb30BaHHEM HWHQPACTPYKTYPbl U KaJpPOBOTO
obecrieuenuss llentpoB "Touka pocta" B pasnuyabix ¢dopMaTax (COBMECTHAsl peaau3alius
00pa3oBaTeNbHBIX MPOrPaMM, MPOBEICHUE OO0YYAIOUINX MEPOIPHUSITHI, CEeMUHAPOB, KOHCYIIbTAIUN

u mp.).

[Ipu mpoBeneHUN pa3IMuHbIX MEPONPUATHI, CBA3aHHBIX C peanu3alieil HaI[MOHAIBHOTO MPOEKTa
"Obpa3oBaHue", UCIOJIIF30BAHHEM COOTBETCTBYIOLIEH MHPPACTPYKTYPHI, KaJIPOBBIX U (PUHAHCOBBIX
pecypcoB, JOKHO OBITh OOecredeHo WX HH(POPMAIIMOHHOE COMPOBOXKIACHHE, B TOM YHCIE B
CpeICTBax MaccoBOM MH(OPMAIIUH, COIMATBHBIX CETAX, Ha caiiTax 00pa30BaTeNbHBIX OpraHU3aIA
C UCTOJIb30BaHHWEM (DMPMEHHOW CHMBOJIMKH HAaIIMOHAJIBLHOTO TIpoekTa "O6pa3zoBanue.

Nudopmanus 06 yuactuu Lentpos "Touka pocra" B MeponpusTusax Hampasisercss PenepaabHOMY
oIepaTopy B paMKax €KeKBapTaJIbHOI'O MOHUTOPHUHTA.

6. TpeboBanus k punancosomy odecneyenunto Llenrpos "Touka
pocra'

®unancoBoe obecrieuenne (yHkunonupoBanus LlentpoB "Touka pocra" BKIIOYaeT 3aTrpaThl B
cooTBeTCTBUM C¢ OOmMMHM TpeOOBaHUAMU K ONPEAETICHHI0O HOPMAaTHUBHBIX 3aTpaT Ha OKa3aHHE
rOCYJapCTBEHHBIX (MYHHIUNAIBHBIX) YCIYr B c¢epe MOMKOIBHOTO, HAa4YaJbHOTO OOIIEro,
OCHOBHOTO  OOIEro, CpeaHero oOIero, cpenHero MpoQecCHoHaIbHOTO  00pa3oBaHMs,
JONOJHUTEIBHOTO O00pa30BaHUSl AETEH M B3POCIBIX, JOMOJHHUTEIHFHOTO MPO(ECCHOHAIBHOTO
o0pa3oBaHus AJS JIML, UMEIOLIUX WIM MOJy4arolluX cpeiHee NpodeccroHaabHOe 00pa3oBaHME,
poeCCHOHALHOTO O0YYeHUs, MPUMEHSEMBIMHU TIPH pacdyeTe oObemMa CyOCHIuN Ha (pUHAHCOBOE
o0ecrieueHHE BBIIIOJHEHHUS TOCYAApCTBEHHOro (MYHHLMIIAIBHOTO) 3aJaHMS Ha OKa3aHUe
rOCy/lapCTBEHHbIX  (MYHULUMIANbHBIX)  yCAyr  (BBIIOJIHEHHE  paboT)  TrocydapCTBEHHBIM
(MyHMLIMDAIBHBIM) yUYpeXJIEHUEM, YTBEPKICHHBIMU NpuKazoM Munnpocseuienus Poccun ot 20
HOs10ps 2018 1. N 235 1 BKIIIOYAIOLIUMH B TOM YHUCJIE:

- oIary TpyAa TMeJaroruvyeckux paOOTHUKOB  0011e00pa3oBaTENbHON  OpraHMU3allui,
obecrneunBaronux ¢pyHknuonuposanue [{entpos "Touka pocra",

- IpHOOpEeTEHNEe JOCTATOYHOTO 00BhEMa OCHOBHBIX CPEJICTB M MAaTEPUAIBHBIX 3aI1aCOB, B TOM YHCIIE
PacXoJHBIX MaTepuasoB, Il OOECIEUeHUs peanu3alii oOpa3oBaTeNIbHBIX MPOTpaMM B oObeMe,
HEOOXOJMMOM JJIsl HEPEPhIBHON pean3anny 00pa3oBaTeIbHOTO MPOLIEcca;

- o0ecrieyeHUe TEKYIICH NEeATENILHOCTH O0O0IIe00pa30BaTeIbHON OpPraHU3alui 10 00ECTIICUCHHIO
00pa3oBaTeIbLHOTO MpoIecca.

[Ipu dopmupoBannn Oromkera cyobekta Poccmiickoit ®denepanmumu (MecTHOro OrOJKETa) Ha
OUYEpE/IHOM ToJl ¥ TUIAHOBBIA MEPHUO HEOOXOIUMO MpeaycMaTpUBaTh OFOIKETHBIC ACCUTHOBAHUS B
obbeme, HeoOXoauMoM Il (uHAHCOBOro obOecrieueHus (yHkuuonupoanusi LlentpoB "Touka
pocTa', B TOM 4HCJIe C YY€TOM COOTBETCTBYIOIIECH MH/IEKCAIUH.

7. 3aKJII0YNTEIbHbIE MOJ0KEHHU S


https://normativ.kontur.ru/document?moduleid=1&documentid=328410#l5

[Ipu peanuzanmu MEpONPHUITHIA B LENSIX co3lanus U QyHkuuoHupoBanus Lleatpos "Touka pocra"
cyosekT Poccuiickoit ®eneparuu obecrieunBaeT COO0eHHe TpeOOBaHW AaHTUMOHOIIOJIHLHOTO
3aKOHOAATENLCTBA M 3aKOHOJIATEIhCTBA O KOHTPAKTHOM cUcTeMe B c(hepe 3aKyIoK TOBApOB, padoT,
yCIyr i oOecledeHHs] TOCYIapCTBCHHBIX W MYHHIMIAIBHBIX HYXI, B TOM YHCJIC B YacTH
obOecriedeHus TOBBIIICHUS J(PPEKTUBHOCTU, HCKIIOUCHUS OTPAHWYCHHUS Kpyra MOCTaBIIMKOB H
IIOCTABIIIEMOT O O60py210BaHI/I$[, ITOBBIIIICHUA pe?;y.]'H)TaTI/IBHOCTI/I OCYHIGCTBJ'ICHI/IS[ 3a1<yr[01<,
obecredyeHus Mpo3pavyHOCTH, MPEAOTBPAIICHUS KOPPYIIIUU U IPYTUX 37I0YIOTPEOICHUN.

[Ipu ocymectBiennn cyObektamu Poccuiickoit Depepannu 3aKyrnok TOBapoB, paboT, yciayr ¢
LeJIbI0 IPUOOPETEeHUsT 000PYIO0BaHUS, PACXOJHBIX MAaTEPHUAJIOB, CPEACTB O0OYyUEHUS U BOCIIUTAHUS B
nemsix cozpanus Lentpos "Touka pocra" 3a cueT cyocuauu u3 deaepaibHoro OrmKeTa O KeTaM
cyonrekToB Poccuiickoit @enepanuu Ha COPUHAHCHPOBAHUE PACXOAHBIX 0053aTEIBCTB CYOHEKTOB
Poccuiickoit ®enepanuu:

- obecrmieunBaeTCsl MEHTPATU3ANMS 3aKyMOK B TOPSJKE, OMpPENEIEHHOM HOYHKTOM 7 cTatbu 26
®enepanpHOoro 3akoHa "O KOHTpaKTHOW cucTeme B cepe 3aKynok, TOBapoB, pabOT, yCIuyr Ais
o0ecrieueHHs roCyAapCTBEHHbIX M MyHULIUIAIIBHBIX HYX1'";

- IPUMEHSIETCS] HAIIMOHATIBHBIA PEKUM B COOTBETCTBUU C TpeOoBaHUSAMU cTaThu 14 denepanbHOro
3akoHa ot 5 ampenst 2013 r. N 44-®3 "O koHTpakTHOU cucteMe B cdepe 3aKyloK TOBapoB, padoT,
yCIyT At 00ecreyeHus TOCYAapCTBEHHBIX M MYHUITUIAIBHBIX HYKA'".

Kpome Toro, mpu ocylmiecTBIeHUH 3aKyNoK cyobekramu Poccuiickoit Denepanu TOJDKHBI OBITH
YUTEHBI:

- nosnoxeHus nocranosinenus IIpasurenscrBa Poccniickoit @enepanuu ot 03.12.2020 N 2013 "O
MHHHMMAJIBHOU JI0JI€ 3aKYIIOK TOBAPOB POCCUICKOTO IMTPOUCXOXKICHUS

- monokeHus: nocraHonieHus [IpaBurensctBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHHMAaJIBHON 0053aTEBHON 10JIe 3aKYIIOK POCCUHCKUX TOBAapOB U €€ JOCTIDKEHHH 3aKa34HKOM'
(Bmecte ¢ "llonoxeHuem o TpeOOBaHUSIX K coaepkaHuio U (opme ordera 00 oOBeMe 3aKyMoK
POCCHICKMX TOBAapOB, B TOM YKCJIE TOBAPOB, MOCTABJISIEMBIX IPU BBINOJIHEHUHU 3aKylaeMbIX padoT,
OKa3aHMU 3aKyNAeMBbIX YCIIyT, OCYLIECTBJICHHBIX B LIEJAX JAOCTH)KEHUS 3aKa3UMKOM MHUHUMAJIBHOU
00s3aTeNbHOM JO0JM 3aKylOK, O TpeOOBaHMSIX K COAEpPKAHMIO OOOCHOBAHMS HEBO3MOXKHOCTHU
JOCTH)KEHUS 3aKa34MKOM MUHUMAJIBHOM 00s3aTeIbHOM 01 3aKyIOK POCCUHCKUX TOBAapOB (B TOM
YlCJIe TOBApPOB, IMOCTABJSIEMBIX IPH BBIIOJHEHUHM 3aKylaeMblX padoOT, OKa3aHUM 3aKylaeMbIX
yCIYT) OTHAENbHBIX BUAOB, IPU OCYILECTBICHUH 3aKYNOK KOTOPBIX YCTAHOBIJIEHBI OTPAaHUYCHUS
JIOTyCKa TOBAapOB, MPOUCXOJAUIMX U3 HHOCTPAHHBIX TOCYIapCTB, O TMOPSAKE IMOATOTOBKH H
pa3MelieHuss B €AMHOM WHQPOPMALMOHHOM cucTeMe B cdepe 3aKymoK TakuxX OT4eTa M
obocHoBanus", "[losioKEeHUEM O TOpPSAIKE, KPUTEPHUSAX U TIOCICACTBHUU MPOBEICHUS OICHKU
BBITOJIHEHUS 3aKa3YMKOM OOS3aHHOCTH JOCTH)KEHUS] MUHUMAJIBHOW 00S3aTENbHON JI0JIM 3aKYIOK
POCCUICKUX TOBapoB (B TOM YMCJIE€ TOBAPOB, IOCTABISAEMBIX IIPU BBIIOJIHEHUH 3aKyNaeMbIX pador,
OKa3aHMM 3aKyIaeMbIX YCIIYT) OTAEIbHBIX BHAOB, IPH OCYIIECTBICHHHM 3aKYyMOK KOTOPBIX
YCTaHOBJIEHBI OIPaHUUYEHHMSI JOITyCKa TOBAPOB, IPOMCXOJAIINX U3 HHOCTPAHHBIX rocy1apcTB").

Tpunoswcenue N 1

K Memoouueckum pekomenoayusim

KOMIUJIEKC MEP ("JOPOXHAS KAPTA") I10
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CO3JAHUIO U ®DYHKIITMOHUPOBAHHIO B
OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUAX,
PACIIOJIO)KEHHBIX B CEJIbCKOU MECTHOCTHU "
MAJIBIX 'OPOJAX, HEHTPOB ObPA3OBAHUASA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOTMYECKOM

HATNIPABJEHHOCTEHM "TOUKA POCTA"

HanmenoBanue OTBeTCTBEHHBIN PesynbTar Cpox
MEPOIPUITHS
Y TBEpKACHBI: PernonanbHbIi PacriopsuTenbHbIi [He no3aHee 31
- TOJDKHOCTHOE JIMLO B [KOOPAUHATOP aKT perMOHAJILHOTO [siHBapsa X <2> rojaa
COCTaBe oprasa
[PErMOHAJIBHOTO MCIIOJTHUTEJIbHOMN
BEJJOMCTBEHHOT' O BIIACTH,
IPOEKTHOTO oduca, OCYLIECTBIISAIOIIETO
OTBETCTBEHHOE 3a rOCYAapCTBEHHOE
CO3JJaHUE U yIpaBieHUE B cepe
(yHKIIMOHUPOBaHUE oOpa3oBaHus (Hanee
eHTpoB "Touka -
pocra"; pacnopsANTEIbHBIN
- TIOKA3aTeIN axT POVB)
EATENBHOCTH LIEHTPOB
"Touka pocta';
- TunioBoe Ilosoxenue
0 JI€STEIIBHOCTH
LlenTpoB "Touka
pocta" Ha TEPPUTOPUH
cyonrekTa Poccuiickoit
Denepaunn
- IEpeYCHb
00111600pa30BaTEIIHHBIX]
OpraHu3aIui,
[PaCIIOIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJbIX TOpOJIax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3/IaHNE
LlenTpoB "Touka
octa'.
CdopmupoBan u PervnoHanbHbIN [Incemo CornacHo
COTJIaCOBaH KOOpPJIHMHATOD, (benepaibHOro OTIEIILHOMY
MHGPACTPYKTYPHBIN  |penepasbHbIii orneparopa u rpaduxy
JIICT ornepaTop pacropsIIUTEIbHBII




axt POVIB

3. OOBsBICHBI 3aKyNIKH  |PernoHanbHbIN l3Be1eHus o He no3Hee | anpens
TOBapOB, PadOT, YCIYT [KOOPAUHATOP [TPOBEICHUU X roga
U151 co3nanus LlenTpos 3aKYIIOK
"Touka pocra"

4. CdopmupoBaHbI PernoHasbHbIA PacnopsigutensHblil [HEe mo3aHee 1 anpens
[IPOCKTHI 30HUPOBAHUS [KOOPIUHATOP axt POVIB X rona
[lentpoB "Touka

ocra"

0. [IpoBeeH MOHUTOPUHT|PErMOHAIBHBIN [To dpopme, 25 aBrycra X rona,
paboT 1o MPUBEICHHIO [KOOPIUHATOP OIpenesieMOon najee eXXeroaHo
riomanok Lientpos MUuHIIpOCBELICHUS
"Touka pocta" B Poccun ninm
COOTBETCTBUE C DenepanbHbIM
METOINYECKUMU OIIepaTOpoOM
[pEKOMEHAALMAMHU
MuHIPOCBEIICHUS
Poccun

6. Hauano paboTsl PernonanpHbli Hudopmanmonnoe |l centadpsa X roxa
[lentpoB "Touka KOOPIUHATOP ocsemenne B CMU
pocrta”

7. E>xexBapTaibHbII PernonanbHbI Otuer 1 oxTs10ps X roxa,
MOHUTOPHHT KOOpJUHATOP DenepabHOMY naiee -
BBITIOJTHEHUS orepaTopy Io €KEKBapTAJIBHO B
[MOKa3aTesIel CO31aHMs MTOraM T€YeHHE 2-X JIeT
U (QYHKIIMOHUPOBAHUS MOHHUTOPHHIA
eHTpoB "Touka

ocra"

<2> X - 101 MOJTy9CHUS CYOCHITUH.

Ipunooswcenue N 2

K Memoouueckum pekomenoayusim

MUHUMAJIBHBIE UHANKATOPDBI U IIOKA3ATEJIN
PEAJIM3AIIMMA MEPOIIPUATHUHI IO CO3JAHUIO U
OYHKIHUOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUSAX,
PACIIOJIO)KEHHBIX B CEJIbCKOH MECTHOCTH U
MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM
HATIPABJEHHOCTEHM "TOUKA POCTA"



Haumenosanue MuHuManbHOE MuHaumanbHOE Meroauka pacuera
WHANKATOpa 3HAUEHUE B TOJA /Uil | 3HA4YeHHE B TOJ s MUHUMAJIBHOTO
(Toxazarens) 00111€00pa30BaTENbHBIX| MAJOKOMIUIEKTHBIX |[TOKA3aTess B I[EJIOM I10

opranu3zanuii, He  |oOeo6pa3oBarenbHbIX| CyOBeKTY Poccuiickoit
SIBJISTFOIIIAX CS Opra”u3aun ®denepanuu, B rojl
MaJIOKOMIUIEKTHBIMU
UuncieHHOCTh 300 100 CymMa 3Ha4eHU i
00yJaronmxcst (B rox otkpbITHs - 150)|(B rog oTkpbIThs - 50) [MOKa3aTelns Mo BceM
0011e00pa3zoBaTeIbHOM 00111600pa30BaTEIbHBIM
OpraHu3alu, opraHu3zanusM, Ha 6aze

OCBaMBAIOIIUX JIBA U
OoJee yueOHBIX
[peaMeTa U3 Yyucia
MpeIMETHBIX o0nacTei
"EcTecTBeHHO-HAy4HbIE
[peIMeThI",
"EcTtecTBeHHbIE HayKn'",
"MartemMatuka u
nHpopMaTuka',
"OO011EeCTBO3HAHNE U
ecTecTBO3HAHME",
"TexHomorus" u (WIH)
KYpCbI BHEYPOUHOM

e TeTbHOCTH
00IIIEeUHTEIIICKTYaIbHON
HATPaBICHHOCTHU C
MCITOJTh30BAaHUEM
CcpeacTB OOyueHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

KOTOPBIX CO3/1at0TCA
eHtpol "Touka pocra"

(denmoBekK)

UncieHHOCTh 60 30 CymMa 3Ha4eHU I

00 yJaronuxcst (B rox otkpbITHs - 30) |(B TOA OTKpHITHSA - 15) [MOKa3aTens Mo BCeM
00111e00pa3oBaTeNbHOM 0011e00pa30BaTEIbHBIM
OpraHu3aluiy, OpraHuzanusmM, Ha 0aze
0CBAaMBAIOIINX KOTOPBIX CO3/IAl0TCS
JIOTIOJIHUTEIIbHBIE 1eHTphl "Touka pocra"
00111€600pa30BaTEIHHBIC

[POTpaMMBbl

TEeXHUYECKOU U
€CTECTBEHHO-HAY4YHOMI
HAIPaBJICHHOCTH C
MCII0JIb30BaHUEM
CpEeACTB OOYUCHHS 1
Bocriutanus Llentpa
"Touka pocra" <4>
(ueoBeK)




3 |[lonst memaroruueckux 100 100 100
PabOTHUKOB IIEHTpa
"Touka pocra",
MPOIIEAINX 00ydIeHUE
0 MpOrpaMmam H3
peecTpa mporpamMmm
MTOBBIIICHHS
KBaJTU(DUKAITIH
(benepaabHOTO
onepaTopa <5> (%)

<3> Hcnosib30BaHue cpeACcTB 000py10BaHuUs, 00yUY€HUsI U BOCIIUTAHUS BO3MOXKHO Ha BCEX YPOBHSX
o01iero 006pa3oBaHus U 11€7I€CO00pa3HO Ul pealn3alii YPOUHOH U BHEYPOUHOH AESTEIbHOCTH 110
IIporpaMMaM €CTECTBEHHO-HAYy4YHOW M TEXHOJOTMYECKOW HampaBlIeHHOCTeH. Pacuer mokasarens
IpeaycMaTpuBaeT  CyYMMHPOBAaHHE  UYHUCIEHHOCTH  oOydarommxcsi — 001eoOpa3oBaTelbHOM
OpraHu3aluy, KaKIbI U3 KOTOPHIX 3aJeMCTBOBAaH B OCBOCHUM HE MEHEE JIBYX IIPEIMETOB, KYpCOB,
JUCLUIUIMH (MOAYJeH) €CTeCTBEHHO-HAyYyHOW M TEXHOJIOIMYECKOW HampaBIEHHOCTEH B pamKax
peanu3ani OCHOBHBIX O0II€00pa30BaTeNbHBIX MPOrpaMM. YUHUTHIBAIOTCA y4eOHbBIE NMPEAMETHI U3
yuciaa npeaMeTHbIX obOmacteit  "Marematuka U uHpopMmatuka', "OOLIEeCTBO3HaHUE WU
ectectBo3Hanue", "Texnonorus", "EcrecTBeHHO-HayuHble npeameThl”, "EcTecTBeHHblE Hayku'" u
(M) Kypchl BHEYPOYHOH JIEATENIbHOCTH, peau3yeMble C HUCIOJIb30BAHUEM CPEACTB OOy4YEHUS U
Bocriutanus llenTpoB "Touka pocra". B ciyuae, ecam B 00meoOpa3oBaTebHON OpraHU3aINH,
00I11as1 YUCIEHHOCTh OOYYAIOLIMXCSl MEHBIIIE YKa3aHHOTO 3HAYSHMS, 3HAUE€HHE MOKa3aTess JAO0JKHO
cocTaBiaTh He MeHee 80% OoT o01Iel YUCICHHOCTH 00YJaroIXCsl.

<4> B cnyuae, eciu B 001e0o0pa3oBaTeIbHOW OpraHU3alMy, o0mast YUCICHHOCTh 00YYaIOIINXCs
MEHbIIIe 3HAueHUs, YKa3aHHOrO B TOKaszaTesie |, 3HaueHHe IMOKazaTessl JOJDKHO COCTaBIATh He
meHee 20%  or  oO0med  yHCIeHHOCTH  oOydvamommuxcs.  Jng  MaJOKOMITIEKTHBIX
o011eo0pa3oBaTeNbHBIX OpPTaHU3alMi JOMYCKAeTCsl OTCYTCTBUE JIMIIEH3UMM Ha JOMOJHUTEIbHOE
o0pa3oBaHUE U PeaATH3yeMbIX IPOTPaMM JOMOIHUTEIHLHOIO 00pa30BaHUs.

<5> B cooTBeTCTBUMM ¢ NYHKTOM 2 yacTu 5 ctatbu 47 PenepanbHOro sakoHa or 29.12.2012 N
273-®3 "O6 obpazoBanuu B Poccuiickoii ®egepanuu" TOBBIIEHHE  KBaIU(pUKAIIH
MeJarOrMYeCKUX PabOTHUKOB OCYIIECTBIIICTCS HE pPEXe OJHOTO paza B Tpu rojaa. lloBeimieHHe
KBaIM(UKAIMK Tearoruaeckoro pabotHuka neHtpa "Todka pocTa" 3acUUTHIBACTCS MPU HATMYHH
JEUCTBYIOMIETO (C JaThl MPOXOXKIEHHUS MPOILIO HE OoJjiee 3 JIET) yAOCTOBEPEHUS O TMOBBIIMICHUH
KBIM(UKAIMKA TIO TPOrpaMMaM, COOTBETCTBYIOIIMM HampaBieHHOCTsM Llentpa "Touka pocta',
WIN TPOXOXKJIEHUM OOydeHHUs O MporpamMmam QenepanbHOro omeparopa. Takke y4HUThIBaeTCA
HaJIW4ue y TMeJaroruyeckux paOOTHUKOB YIOCTOBEPEHUH O TMOBBIIICHUH KBaTU(UKALNUU II0
nporpammaMm  u3  dexepanbHOro peecTpa 00pa30BaTEIbHBIX IPOrpaMM  JIOMOJIHHUTEIHLHOTO
npodeccuoHanbHOTO 00pPa30BAHMS.

Ilpunoosicenue N 3

K Memoouueckum pekomenoayusm

ITEPEYEHDb OBLHIEOBPA3OBATEJ/JIbHbIX
OPI'AHU3BAILINU, HA BA3E KOTOPBIX IIVTAHUPYETCHA


https://normativ.kontur.ru/document?moduleid=1&documentid=381651#l638

CO3JIAHUE U ®YHKIIUOHUPOBAHUE LIEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOMW N
TEXHOJOTNMYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B  T'OAY BPAMKAX ®EJEPAJIBHOTO
IPOEKTA "COBPEMEHHAS IIKOJIA"
HALIMOHAJIBHOI'O ITPOEKTA "OFPASOBAHUE" B

POCCUMCKOHU ®EJEPAILIUN)

(HAUMEHOBAHHUE CYBBEKTA

HanmMmenoBanue
MYHULIMTIAJIbHOTO
oOpa3oBaHus

/11

Hanmenosanue

00111600 pa30BaATEIHLHON

opraHu3aium, Ha 6aze
KOTOPO TUIaHUPYETCS
co3nanue Llentpa
"Touka pocra"

IOpuanueckuit aapec
00111e00pa3oBaTEIHLHON
opraHuzaiuu (1mo

yCTaBy)

YucieHHOCTh
00yJaronmxcsy|

ManokoMIuiekTHaA
(ma/HeT, KOIMYECTBO
KJIACCOB-KOMILIEKTOB)

Ipunooscenue N 4

K Memoouueckum pekomenoayusm

TUIIOBOE MMOJIOKEHHUE O HEHTPE OFPA3ZOBAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOT'TYECKOU
HATIPABJIEHHOCTEMX "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPITAHM3ALINN>

1. O0me moJ10KeHUA

1.1. Lentp oOpa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOH HampaBiieHHOCTel 'Touka
pocta" Ha 0a3e <HaMMeHOBaHHE 00IIe0Opa3oBaTeIbHONW opranu3anun> (nanee - LleHTp) co3man ¢
LENbI0 PAa3BUTUS Y OOYYAIOUIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTW4eCKOH, MH(POPMALMOHHOM
IpPaMOTHOCTH, (DOPMUPOBAHMSI KPUTHUYECKOIO U KpPEATHMBHOI'O MBIIICHUS, COBEPLICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOU U TEXHOJIOIMYECKON HAIIPABICHHOCTEH.

1.2. llenTp HE ABISETCS IOPUAWYECKUM JIMIIOM M JEUCTBYET IJIsi JTOCTHUKEHUS YCTaBHBIX LieJieh
<HaMMEHOBaHUE 0011e00pa30BaTENbHON OpraHu3auu> (Janee - YUpexkIeHue), a TakkKe B LesIX
BBITIOJIHEHHST 3a7a4 W JIOCTH)KCHHS TOKa3aTeled © Pe3yJlbTaTOB HAIMOHAIBHOTO IPOEKTa

"O6pa3oBanue".




1.3. B cBoeli nearenpHocTu LleHTp pykoBoactByeTcs: PexnepaibHbIM 3akoHOM Poccuiickoit
®enepanun ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit denepanun’, ,
JpPYrUMU HOpPMAaTUBHBIMH JOKyMeHTamMu MunucrepcrBa mpocsemienus Poccuiickoit Penepanum,
WHBIMM HOPMAaTHMBHBIMHU IpPaBOBbIMU akTamu Poccuiickoir dexnepanuu, nporpaMmMon pa3BUTHS
<HauMeHOBaHHE 00I11e00pa30BaTENbHON OpraHu3alUi™>, IUIAHAMH pabOThl, YTBEP)KICHHBIMU
yapeauTenem 1 HacToAamuM [lonoxenueM.

1.4. LlenTp B CBOEH AEATENHLHOCTU MOJYUHICTCS PYKOBOAUTEIIO YUPEKICHUS (IUPEKTOPY).

2. lHean, 3axaun, pynkuuu nesareabHocTu LlenTpa

2.1. OcHoOBHOU 1eNbIO AEATETBbHOCTH LleHTpa sBIISETCS COBEPIICHCTBOBAHUE YCIOBHUH JUIS
TIOBBIIICHUS] KadecTBa OOpa3oBaHWs, PACHIMPEHHS BO3MOXKHOCTEH OOYyJaroIuXcs B OCBOCHHHU
y4eOHBIX TMPEJIMETOB €CTECTBEHHO-HAYYHOH M TEXHOJOIMUECKOW HampaBICHHOCTEH, Mporpamm
JONOJHUTEIHHOTO 00pa30BaHMUs €CTECTBEHHO-HAYYHOH M TEXHHUYECKON HAIpaBICHHOCTEH, a TaKkKe
JUIS TIPAaKTUYECKOM O0TpabOTKM yueOHOro Marepuana no yueOHsmM npeameram "®dusuka", "Xumus",
"buonorus".

2.2. 3apauyamu Llentpa sBIAIOTCS:

2.2.1. peanuzanysi OCHOBHBIX O00IE0Opa30BaTENBHBIX MNPOTPaMM MO Y4eOHBIM IpeaMeTam
€CTECTBEHHO-HaYYHON M TEXHOJIOTUYECKON HAIpaBJICHHOCTEH, B TOM YHUCJIE B paMKax BHEYPOUHOMU
JeSITEILHOCTH 00yJaromuxcs;

2.2.2. pa3paboTka M peanu3aius Ppa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX 001e00pa3oBaTeIbHBIX
MporpaMM €CTECTBEHHO-HAYYHON M TEXHUYECKON HAIpaBICHHOCTEH, a TAKXKE MHBIX MPOTPaMM, B
TOM YHCJIE B KAHUKYJISIPHBIN IEPUOT;

2.2.3. BOBJIeUCHHE o6yqa}oumxc>1 n nnegaroru4eCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,

2.2.4. opraHM3anusi BHEY4YEOHON JEATENBbHOCTH B KAaHUKYJSIPHBIA TEpHOJ, pa3paboTka W
peanu3anyus COOTBETCTBYIOIIMX 0Opa3oBaTENIbHBIX IporpamMMm, B TOM 4YHCIe M Jlarepe,
OpraHMW30BaHHbBIX 00Pa30BaTEIbHBIMU OPraHU3aMAMU B KAHUKYJISIPHBINA TIEPUO/;

2.2.5. moBblIIeHHE MPOQPECCHOHATHHOIO MaCTepCTBA IeJarorudeckux pabotHukoB IleHTpa,
pEaTU3yIOIMX OCHOBHBIC U JIOTIOJHUTEIIbHBIC 00111e00pa30BaTeIbHbIC IPOTPAMMBI.

2.3. LenTp nast JOCTHKEHMS 1I€JIU U BBITIOJIHEHMS 33/1a4 BIPABE B3aMMOJICHCTBOBATD C:
- pa3IUYHBIMHU 00pa30BaTEIbHBIMU OPraHU3ANMIMU B (HOPME CETEBOTO B3aUMO/ICHCTBHUS;
- ¢ UHBIMU 00pa30BaTENIbHBIMHI OPraHU3alUIMHU, Ha 0a3e KOTOPHIX co37aHbl IIeHTpHI "Touka pocra';

- ¢ (enepanbHBIM OMEPATOPOM, OCYIIECTBISIOMMM (GYHKIHH TIO HHPOPMAIMOHHOMY,
METOAUYECKOMY U OPTaHU3AIMOHHO-TEXHUYECKOMY COMPOBOXKICHUIO MEPOTIPUITHI O CO3/IaHUIO U
¢byHkoHupoBaHui0 1eHTpoB '"Touka pocra", B TOM 4YHCIE€ 1O BOMPOCAM TOBBIMICHUS
KBaTM(UKAIIIHU TIearOri4ecKuX pabOTHUKOB,;

- O6y‘laIOH_II/IMI/IC$I U POAUTCIIIMHA (SHKOHHLIMI/I HpeI[CTaBI/ITCHHMI/I) O6y‘IaIOH_II/IXC5I, B TOM 4YHCIIC C
MNPUMCHCHUCM JUCTAHIMOHHBIX O6paSOBaTeJII)HI)IX TEXHOJIOTHH.

3. Ilopsinok ynpasiaenusi llentpom "Touka pocra'


https://normativ.kontur.ru/document?moduleid=1&documentid=381651#l1

3.1. PykoBomurens VYupexacHWs H3JaeT JIOKAJIbHBII HOPMATHBHBIH aKT O Ha3HAYCHUU
pykoBoaurens Llentpa (kyparopa, OTBETCTBEHHOTO 32 (PYHKIIMIOHUPOBAHUE U PA3BUTHUE), a TAKKE O
co3nanuu Llentpa u yreepxknenuu llonoxenue o nesrenpsHocty Lienrpa.

3.2. PyxoBomutenem lleHTpa MokeT OBITh HAa3HAYCH COTPYAHHK YUPEKJACHHUS U3 YUCIA
PYKOBOZSIIMX U ME€Jaroruueckux paboTHHUKOB.

3.3. PykoBoautens Llentpa o0s3aH:
3.3.1. ocyiecTBIATh ONEPATUBHOE PYKOBOJACTBO LIeHTpOM;

3.3.2. mpexacraBisaTh MHTEpechl LleHTpa 1Mo AOBEPEHHOCTH B MYHUIMMOAIBHBIX, TOCYJAPCTBEHHBIX
OpraHax peruoHa, OpraHu3alUsaX Il peain3anuu uemnei u 3agad Llenrpa;

3.3.3. otuuthiBaThCs niepen PykoBogutenem YupexaeHus o pe3ynbrarax padotsl LlenTpa;

3.3.4. BBINOJHATH HHBIE OO0S3aHHOCTH, HPEAYCMOTPEHHBIE 3aKOHOAATENbCTBOM, YCTaBOM
VYupexxaeHus, 10JKHOCTHOM HHCTpYKIMEN 1 HacTossuM llonoxxenuem.

3.4. PyxoBoautens Llentpa Brpase:

3.4.1. ocymiecTBIsATh paccTaHOBKY KajapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISETCS
HIPUKA30M PYKOBOJUTEINS Y UpEKICHNUS;

3.4.2. O COTJIACOBAHUIO C PYKOBOJUTEIEM YUPEKACHUS OPraHU30BbIBATh Y4EOHO-BOCTIMTATEIIHHBIN
npotiecc B LleHTpe B COOTBETCTBUU C LEsIMU U 3aadyaMu LIeHTpa v oCcylIecTBISITH KOHTPOJIb 3a €r0
peanu3anme;

3.4.3. ocywecTBIsATh MOATOTOBKY OOYy4YalOUIMXCS K Yy4YacTHIO B KOHKypcaX, OJIMMIIHAax,
KOH(EPEHIMSIX ¥ MHBIX MEPOIIPHUATHUSIX TT0 TPOQIITIO HApaBIeHU# nestensHocTH LleHnTpa;

3.44. 1o COINacOBaHUIO C PYKOBOAMUTENEM YUPEKAECHUS OCYLIECTBISATh OPraHU3alUI0 |
MIPOBEICHUE MEPONPUATHI IO IPODUITIO HapaBIeHU nesTenbHOCTH LleHTpa;

3.4.5. oCcyIIeCTBIATh MHBIC TIPaBa, OTHOCSIIUECS K AesTelbHOCTH LleHTpa m He mpoTuBOpedame
HeasiM M BUJAAM JIEATEIbHOCTH OOpa30BaTeIbHOW OpraHU3allid, a TaKKe 3aKOHOAATEIbCTBY
Poccuiickoit ®enepanun.

Ipunosxcenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJAIIMU 11O UCITIOJIB30OBAHUIO
CTAHJAPTHOTI'O KOMILUJIEKTA OBOPYJIOBAHUSA
IIEHTPA "TOUYKA POCTA" IIPU PEAJIN3AIINUN
IMPOT'PAMM ECTECTBEHHO-HAYYHOU U
TEXHOJOTMYECKOM HAITIPABJIEHHOCTEM

[lepeyeHb cTaHAAPTHOIO KOMIUIEKTa oOOpynoBaHus A ocHameHus LlentpoB "Touka pocta"
c(OpMHUPOBAH C YYETOM psi/ia IPUHIIUIIOB, B TOM YHCIIE!

[TpuHLIKIT TPEeMCTBEHHOCTH CUCTEM o0opynoBaHus. O60pyaoBaHue JIJIs TPOBEACHHUS YYCHUUYECKUX



MPAaKTUYECKUX DPAa0OT sBJIsETCS OOLIMM JUIs YPOBHEH OCHOBHOTO OOIIEro M CpeaHEro oOIIero
oOpa3oBaHus. B cucteme HarisgHbBIX cpeAcTB OOydeHHUS M JE€MOHCTPAIlMOHHOTO 000pyHOBaHUS
UMeroTCsa 0a30BBbIE DIEMEHTHI, OOIIKEe AJIi OCHOBHOTO OOIIETr0 M CPeJHEro OO0Iero oOpa3oBaHMUS.
HudposBass mabGoparopusi u 00OpymOBaHHE OOIIETO HA3HAYEHHUs IIO3BOJISIIOT 00ECIeUnBaTh
NeSITeTbHOCTh O0yJaromuXcss Kak B OCHOBHOW, TaK M B CTaplieil MIKojJe, a B COBOKYIMHOCTH C
uuppoBbIMU TabopaTopusMH MO (pu3MKe, OMOJOTUU U XUMHM - MPAKTHUECKYIO JESITEeIbHOCTH B
paMKax U3y4eHHs] €ECTECTBEHHO-HAaY4HbIX NTpeaMeToB B 10 - 11 kiaccax Ha yriryOJI€HHOM YpOBHE.

[MpuHIMIT coYeTaHMs KIIACCUYCCKUX W COBPEMCHHBIX CPEACTB HM3MEPEHHH U  CIIOCOOOB
AKCIEPUMEHTAJIBHOTO HCCIICJOBaHUs sBICHUN. B coctaB 00OpymOBaHMS BXOIST KJIaCCUYECCKHE
CpeICTBA M3MEpPCHUs (HAlpUMep: TUHAMOMETPBI, CTPEIIOYHBIC aMIEPMETP U BOJBTMETP) U
uugpoBbie MPUOOPHI (Hampumep: HUGPOBBIE BEChl, CEKyHAOMEp) U AaTdyukd. CoOII0eHHE ITOrO
MIPUHIIMIIA UMEET 0cO00€ 3HaUCHHUE JIJIsl YPOBHSI OCHOBHOT'O 00I1Iero 0o0pa3oBaHus, MOCKOIbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CIIOCOOAMH H3MepeHHs] (U3MYECKHX BEIUYMH, (HOpMUpPYETCs
MMOHMMAHHUE TPUHIUIIOB JEHCTBUS AHAJIOTOBBIX W3MEPHUTEIBHBIX MPHOOPOB M obecrednBacTcs
Mepexo/1 K UCIOJIb30BAHUIO HHCTPYMEHTOB IU(POBOIi 1ab0paTopuu.

[IpuHIMIT TpHOPUTETa YIEHMUECKOTO SKCIEPUMEHTA ISl pealu3aldi CUCTEMHO-AESTEIbHOCTHOTO
nojaxozaa. Peanmuzaiysi CUCTEMHO-AESTEIBHOCTHOTO MOJX0/a B OOYYEHUHM €CTECTBEHHO-HAYYHBIM
npenMeraM 0Oa3upyeTcsi B INEPBYIO OYEpPEIb Ha BOBJICUEHHUM OOYYAIOIIMXCS B IMPAKTHUYECKYIO
JEeSITeIbHOCTD 10 MTPOBEACHUIO HAOMI0AeHUH 1 onbITOB. 1103TOMY 3HaUNTENIbHAS YaCTh HAOIIOJCHUN
U OIBITOB, KOTOpPbIE B TPAJUIMOHHOM METOAMKE IpPEUIarajiuch Kak JIEeMOHCTPALMOHHBIE,
MIEPEHECEeHbI B pa3psj ydeHHYECKUX paboT. CieayeT OTMETUTh, YTO B HACTOsAIIEE BpeMs U3ydeHUE
(¢U3MKN, XUMHH W OWOJIOTUM B OCHOBHOM MIKOJIE W Ha 0a30BOM YpPOBHE CTapIiei IIKOJIBI
OpPUEHTHPYETCS Ha OCBOCHHME €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KOTOPOE€ MJIET Yepe3 Pa3BUTHE
CIIOCOOHOCTEH yyaluxcsi aHaJIU3UpOBaTh Pa3HOOOPA3HYIO0 €CTECTBEHHO-HAYYHYI0 MH(POpPMAIUIO U
UCIOJIb30BaTh MOJYYEHHbIE 3HAHMA JUIsl OOBSICHEHUs SIBJICHUH M MPOIIECCOB OKPYXKAIOIIEr0 MHUPA;
MMOHUMAaTh OCOOCHHOCTH HWCIIOJIb30BAaHUS METOJOB E€CTECTBO3HAHUS ISl TOJNyYCHHS HAyYHBIX
JAHHBIX; MPOSBIATH CAMOCTOSATENBHOCTh CYKICHUM M IOHMMATh POJIb HAYKU U TEXHOJOTHYECKUX
MHHOBAIMM B pa3BUTHUU OOULIECTBA; OCO3HABaTh Ba)KHOCTb HAayUHBIX HCCIIEIOBAaHHN U UX CBS3b C
HallMM MaTEepUaIbHBIM OKPYXEHMEM M COCTOSHUEM OKpYyXkaroled cpeasl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb IMpPEJIoJaraeT akleHT Ha METOAOJOTHI0 HayKu U HamlpsSMyro
CBSI3aHO KaK C OOIIMM YHCIOM YYEHHYECKHX OIBITOB B KypcaX €CTECTBEHHbIX HAyK, TaK M
HaIpaBJIIEHHOCTbIO KX Ha (QOPMHUPOBAHUE CAMOCTOSTEIBHOCTH JEHCTBUI MpU NPOBEACHHUU
HaOI0ICHUH, U3MEPEHUI U HCCIIeJOBaHUH.

Hcnonp3oBaHue CpeACTB HATSIAHOCTH W y4eOHOro oOO0OpyHoBaHUS B Y4eOHOM TpoIiecce
HAMpPaBJICHO HAa BBITIOJHEHHS CIEAYIONMX (QYHKIHMNA: 00ecreynBaoT Oojiee MOJHYIO W TOYHYIO
uHpoOpMaIHi0 00 M3y4aeMOM SIBICHUH WM OOBEKTE M TEM CaMbIM CHOCOOCTBYIOT IOBBIIICHHUIO
KayecTBa OOYYEHHs; MOMOTraloT B MaKCHMAaJIbHOH Mepe pPa3BHTh I[03HABATEIbHBIE HHTEPECHI
ydaluxcCs; IMOBBIIIAKOT YPOBCHb HANNIIAHOCTU W HOCTYIITHOCTHU O6y‘IeHI/I}I; YBCJIINYHUBAIOT O6’beM
CaMOCTOSITEIILHON pabOThl yYalMXCsi HA YPOKE M BHCYPOUYHOH JESITEBHOCTH; CO3IAI0T YCIOBHUS IS
OpraHu3aIluyi MPAKTHKO-OPUEHTHPOBAHHOM MPOSKTHON M UCCIIEAOBATCILCKOMN JACSITEIBHOCTH; AAfOT
BO3MOKHOCTh JIOCTYITHEE U TIIy0)Ke PAcKpbITh COJCpKaHHE Yy4eOHOro MaTepuana, CoCOOCTBYIOT
(hOPMHUPOBAHHIO Y YUAIIUXCS TIOJOKUTEIHHBIX MOTHBOB OOYYCHHS.

Baxneiimelr vacteio ocHameHusi llentpa "Touka pocra" sBisercs uudpoBas mabopaTopws,
nepeyeHb JaTYUKOB KOTOPOW IMO3BOJISET MCIOJIB30BATh 3Ty Ja0OpaTOPHIO MPU U3yYeHHH (DU3UKH,
XUMHUH U Ouosioru. BeeneHne B MIKOJBHBIM SKCIIEPUMEHT HU(GPOBBIX JATYUKOB ISl pErHCTpaIiU
PA3JIMYHBIX BCJIMYUH U BO3MOKHOCTU UCIIOJIB30BATh KOMIILIKOTEP (CMapT(bOH HIIN HJIaHH_IeT) JJISL
pacueToB U O(OpMIICHUS PE3yJIbTATOB OIBITOB, MO3BOJIAET MEPEHTH HA HOBBIM KaueCTBEHHBIH



YPOBEHb IPOBEJIEHUS H3MEPEHUM, YIPOCTUB INPOLECC H3MEPEHUN U TOBBICUB HX TOYHOCTD.
[losiBnenne 1M@PPOBBIX TEXHOJOTUH B J1a0OPAaTOPHBIX padbOTax MOBBIIMIAET UX AaKTyaJbHOCTh H
IIPUBJIEKATEIBHOCTh B CO3HAHUU COBPEMEHHOI'O IIKOJbHUKA, YCHJIMBAET HAIVISIAHOCTh KAaK B XOAE
OIBITOB, TaK M IpU 00pabOTKE pEe3ysIbTAaTOB C MCIOJIb30BAHMEM IPOrpaMMHBIX cpeactB. s
HKCHEPUMEHTOB IO OMOJIOTUM U XMMHUHU 3TO SABISETCS 3HAUUMBIM IEPEXOJOM OT KaueCTBEHHBIX
HaO0JII0/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnonp3oBaHue LII/I(i)pOBOI;'I na6opaT0pHH CYHICCTBCHHO HU3MCHACT IIOAXOAbI K IIPOBCACHUIO U
ACMOHCTPAlIMOHHBIX, U YHCHUYCCKHUX OIIBITOB:

Hcnons3oBanne I_[I/I(l)pOBBIX JaTYUKOB B KaiY€CTBEC H3MCPUTCIBHBIX HWHCTPYMCHTOB H3MCHSICT
noaAXO4bI K MPOBCACHHUIO ITPAMBIX H3M€p€HHI>i (1)I/ISI/II-IGCKI/IX BCJIIMYHH.

TpagunuoHHO B KadyecTBE CPEACTB H3MEPEHHsS] HCIOJB30BaJIUCh MPOCTEHUIINE HHCTPYMEHTHI
(pplyakHbBIE BEChl M PAa3HOBECHI, MEH3YpKa, JWHAMOMETp, TEPMOMETP) U CTPEJIOYHble HPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnons3oBanne I_II/I(i)pOBBIX JAaTYHUKOB ITO3BOJIICT HAa COBCPHICHHO APYIroM Ka4YC€CTBCHHOM YPOBHC
MNpOU3BOAUTL H3MCPCHHUA BpPCMCHU, PpacCCTOAHHA, HMCETb BO3MOXHOCTL PCTrUCTPUPOBATL U
Ha6J'IIO,I[aTB HU3MCHCHUC BO BPECMCHH TAaKUX BCIIMYMH KaK TEMIICPATYpa, JICKTPUICCKOC HAIIPAXKCHHUC,
CcHhJia TOKa U T.[.

OTH BO3MOKHOCTH IO3BOJISIFOT, HallpUMeEp, Ha YpPOKax (U3HUKH C BBHICOKOW TOYHOCTHIO M3MEPUTH
MIHOBEHHYIO CKOPOCTb Teja, JBHXYIIEroCs HEpPaBHOMEpPHO, HAOMI0AaTh B JAMHAMHUKE IpOIece
3JIEKTPOMArHUTHOW MHAYKIIMHM, BOZHHUKHOBEHNE M M3MEHEHHE WHAYKIIMOHHOI'O TOKa, UCCIEA0BAaTh
HM3MEHEHHE TEMIIEpaTyphl C TECUEHUEM BPEMEHU B IIPOLIECCE YCTAHOBJICHUS TEIUIOBOIO PABHOBECHS U
T.J.

Ha ypokax Ouonoruu mOsBISETCS BO3MOXHOCTb IOJYYUTh KOJMYECTBEHHbIC J@HHbBIE IIPU
MIPOBEJICHUU OIIbITOB, HAIIPUMEP: NpU ONpeaeIeHun (PaKTOPOB, BIMSIONIMX HA CKOPOCTh Mpoliecca
¢doTocuHTE3a, NpPU HU3YYEHUM [JbIXaHUs KOpHEM M JIMCTbEB, MpPHU MCCIECOBAHUU YCIOBUMN
MpOpacTaHus CEMSH U T.[.

Ha ypokax XMMuU Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOASAT MpaKTHUYECKHE paboThl MO MU3YUYEHUIO
IIpoLecca EKTPOIN3a, UCCIEN0BaHNE IK30TEPMUUECKUX U IHAOTEPMHUUYECKUX PEAKIMH, TETNIOBOTO
a¢dexra ropeHuss tormBa M T.A. C UCMONB30BAHUEM TPAJUIIMOHHBIX '"aHAJIOTOBBIX" CPEICTB
no00HBIE W3MEPEHHUS] BBIIOTHUTH HEBO3MOXHO. OJHaKo, MNpHU TMEpexoie Ha UPPOBYIO
naboparopuio B TEMaTHUYECKOM IUIAHMPOBAHHM HEOOXOAMMO MPENyCMOTPETh JIOMOJHUTEIBHOE
Bpemst 1l o0ydeHus: paboTe ¢ JaT4MKaMu, BKJIIOYas COOPKY SKCHEPUMEHTAJIbHOH YCTAHOBKU C
JaTYMKAMHM, CHSTUE TIOKAa3aHUM ¢ HKpaHa KOMIBIOTEPa, OMpe/IeIeHne TOTPEUTHOCTENH H3MEPEHUIA.

Jnst paboThl ¢ HM(GPOBBIMU JATYMKAMU HCIIOJIB3YETCS CHElMaIbHOE MPOrpaMMHOE obecredeHue,
YCTAaHOBJICHHOE Ha KOMITbIOTep. s KOMMyHUKaMu HU(POBBIX NATYUKOB, 3aIMCH W XPaHCHHUS
uHpOpMaINH, MTOJYYCHHOH ¢ UX MOMOILIbI0, U(ppoBas 1abOpaTOpHUs UCIOIB3YETCs] B KOMIUIEKTE €
HOYTOYKOM C HEOOXOAMMBIM YCTAaHOBJICHHBIM NMPOTPAMMHBIM 00€CTICUCHHEM.

Hcnonp3oBaHne KOMIBIOTEPHOW (OPMBI PErMCTPAlldU IMOJYYCHHBIX 3HAYCHHH W ITOCTPOCHHS
rpaguKoB HM3MEHSET TOAXOAB K OQOPMIICHHIO JIA0OPATOPHBIX U TPAKTHYECKUX padboT
00yuaroIuMucs.

JlaHHbIe, MOYYEHHBIC TIPU MTOMOIIU MU(PPOBBIX JATYMKOB, BHOCITCS B 3JICKTPOHHBIC TAOIUIIBI, YTO
MO3BOJIIET CTPOUTH rpaduKy 3aBHCHUMOCTEH HCCIEAyeMbIX BEJIMYMH Ha JKpaHe Kommbiorepa. Ha
OCHOBaHUU ITHX TrpaUKOB JENaTh BBIBOABI O XapaKTepPe 3aBHCHUMOCTH BEJIMYMH OT BPEMCHH HIIU



Apyrux mapameTrpoB. Ha  yrmyOieHHoOM  ypoBHe —1ieiecooOpa3HO o0y4aTb  MPOBOAMUTH
anmnpOKCHMALIMIO BEIOPAHHBIX TOYEK UTOrOBOM rpaduieckoil 3aBUCUMOCTBIO.

OTH HOBbIE BO3MOXXHOCTH TIO3BOJISIFOT aBTOMATH3MPOBATh PYTHHHBIC MPOLEAYPHI 3aNOJHCHUS
TaOJIMI, BBIOJIHCHHWE OJIHOTHITHBIX pacueToB, moctpocHus rpadukoB. Iudposas doroxamepa
Mo3BoOJsIeT cdoTorpadupoBaTh COOPAaHHYIO OKCIEPUMEHTAIbHYI0 YCTAaHOBKY M TPUKPEIHTH
¢dororpaduio B 3MEKTPOHHBIN 0oT4eT. TakuM 00pazoM, OCYyIIECTBISETCS MEpexoa K 0(hOpMIICHHUIO
AJIEKTPOHHOT'O OTYETa O MPOJICITAHHOM SKCIIEPUMEHTE, IIPOCKTHOM WIIA UCCIIEIOBATEIbCKON padoTe.

B03MOXHOCT UCTIONB30BAHUS BUICOHAOIOICHHUS 32 MPOIIECCOM BBIITOJIHEHHUS MTPAKTHYECKUX PaboT
00yJaronUMHUCs U3MEHSET MOAXObI K OLIEHUBAHHIO PaOOT.

DNEKTPOHHBIM OTYET O TMPOJIETAHHONM MPAKTUYECKOM paboTe MOXKET COIMPOBOXKIATHCS
NpUKpeIuieHHOH  (oTorpadueit, koTopas MO3BOJSET OLEHUBATH MPABHIBHOCTH COOpPaHHOM
JKCIIEPUMEHTANILHOM  YCTAaHOBKHM, 0Oo0Jee TOJIHO OMNpeAeNsiTh IOJHOTY U  MPaBHIBHOCTD
MIPOJIEIIAHHOT O HCCIeI0BaHUs, aHAJIN3UPOBATh JIOCTOBEPHOCTh MIPEeJICTaBICHHBIX
SKCHEPUMEHTAIbHBIX JaHHbIX. [IpM  OJHOBPEMEHHOM BBIIIOJIHEHHUM pa3HbIMH  TPYNIAMHU
00ydJaronmxcsi pa3HbIX HCCIEIOBATEIBCKUX PpaldOT IeJecO00pa3HO HCIOJIb30BaTh BHUICO3AIUCH
BCEro xoia pabor. B 3Tom ciiyuae oLeHUBaTbCS MOIYT HE TOJIBKO HPEIMETHBIE Pe3yJbTaThl,
CBSI3aHHBIE C MPOBEIEHNEM KOHKPETHOTO 3KCIEPUMEHTa, HO U KOMMYHUKATUBHbBIE U PETYJISITUBHbBIE
NEUCTBUS: TJIaHHUpPOBaHUE paOOThL, OTCIEKHUBaHHE XOAa pPabOThl, KOPPEKIus IaHa paboTHI,
KOMMYHHUKAIUSI B COBMECTHOU JEATEIBHOCTH, HAIMYKE (WM OTCYTCTBHE) KOH(IMKTOB U CIIOCOOBI
UX pELICHMUS.

Hcnonp3oBanue nupoBbIX J1a00OPaTOPHl CYIIECTBEHHO PACHIMPSET CHEKTP BO3MOXKHBIX OIBITOB U
UCCIIeIOBAaHUM, 0COOEHHO ATO KacaeTcsl U3y4eHus: ONOJIOTUN U XUMUH.

Pacmimpenue crnexrpa BO3MOXKHOCTEM MOKHO TIIPOMIUIIOCTPUPOBATH HA IPUMEPE HU3Y4YCHUS
ANEKTPOMArHUTHOM MHIYKIMH B Kypce ¢u3uku. [Ipm mMCnonp30BaHUU CTPEIOYHOTO aMIepMmerpa
TPAaJUIIMOHHO HAOMIONAIOT JUIIb ()aKT BOHUKHOBEHMS WHAYKIIMOHHOTO TOKAa B IPOBOJHHUKE U
W3MEHEHHE €r0 HaIllpaBJICHMs NPU W3MEHEHHU CKOPOCTH BHECEHUS MATHUTA WIN €ro MOJIAPHOCTH.
Hcnonb3oBanue mUQPPOBOro JaT4MKa IO3BOJSET NOMY4YUTh ocumwuiorpaMmmy OJIC uHAYKIHH,
BO3HHKAIOIIEH B KaTyIIKE, ITPU IIPOJIETE Yepe3 HEe MarHUuTa. JTO MO3BOJIAET CPAaBHUBATh 3HAYCHUS
MakcuManbHbeIX DJ[C mpu mposere dyepe3 KaTylUIKy MarHUTa C pa3HbIMM CKOPOCTSMH M C pa3HOM
MOJIAPHOCTHIO, AHAIM3UPOBATh BUJ MIOJIy4EHHOU 3aBHCHMOCTH, KOHCTPYMPOBAaTh
JKCIEPUMEHTAIBHBIE 33/1a4U 110 U3YYEHUIO DJIEKTPOMAarHUTHOW MHIYKIUH.

Hudposas naboparopusi MO3BOJIIET OPraHU30BaTh IMPOEKTHYI0 M Yy4eOHO-HMCCIEA0BATEILCKYIO
JeSITETbHOCTh LIKOJBPHUKOB KaK B paMKaX YpOKOB, TaK M BO BHEYPOUHOH JesTenbHOCTH. Hannuue
Pa3sHOOOpa3HBIX NHU(POBBIX JATYNKOB JAaeT BO3MOXKHOCTH HPOBOAWUTH CaMble pa3HOOOpa3HbIC
UCCIIEZIOBAHMs, ONMUpasch Ha MHTEpechl oOyuaromuxcs. B kadecTBe mpuMepa MOXKHO NPUBECTU
HCCIICIOBAHUSI  HKOJOTWYECKOW HANpaBIEHHOCTH 110 BBIABICHUIO (DAKTOPOB  3arpsi3HEHUS
OKpY’KaloIIel cpeJibl, U3y4eHUIO SKOJIOTHYECKOTO COCTOSIHUSA MOMEILEHHUH IIKOJIbI, IOYBbI, BO3IyXa
B HaCEJICHHOM ITyHKTe U T.1. MccnenoBaTensckue paboThl ¢ NCIIONIB30BAHUEM IIH(POBBIX TaTYMKOB
uenecoobpazno mnpennaraTh ydammmces 10 - 11 kimaccoB B pamkax o00s3aTEIbHOM Ui HUX
MIPOEKTHOW JEATENBHOCTU. BEIMONHEHNE TaKUX MPOEKTOB SBISCTCS OCHOBAHHEM /ISl OLCHKU HE
TOJILKO YPOBHSI ¢(hOPMUPOBAHHOCTH MPEIMETHBIX PE3yJIbTaTOB, HO HTOTOBOW OLIEHKU JOCTHKCHHS
METaNpeAMETHbIX PEe3yJbTaTOB OOYYCHMS: KOMMYHHMKATHUBHBIX (KOTOpBIE OICHHMBAIOTCA KakK B
nporecce IMpoBeZeHHsT paboThl, TaK M B MPOLIECCE 3AIIUTHI MPOEKTa WM HCCIEAOBAaHUS) H
PETYIATUBHBIX (KOTOpPbIE OLIEHUBAIOTCS B TIPOLIECCE BHIOIHEHHS IPOCKTA).

OCHaIJ_IeHI/IC AJIL U3YUCHUS (bPISI/IKI/I npeaAcCTaBjICHO B BHUIC O60py,Z[OBaHI/I$I A ACMOHCTPAINOHHBIX



OTIBITOB U 000PYIOBaHMS AJIsl TaOOPAaTOPHBIX pabOT U YUEHHMUYECKUX OIBITOB, BKIIOYAs OOILYIO AJIS
€CTEeCTBEHHO-HAYYHOTO IMKJIa NU(POBYIO JTa0OpaTOpHio, a Takke MUPPOBYIO JIAOOPATOPHIO IO
¢u3nke (Kak JOMOTHUTEIBHBINA JIEMEHT JJIS YTITyOJIEHHOTO U3y4eHHs (PU3HUKH).

JleMOHCTpalioHHOE  00OpYJOBaHME OOECIEYMBACT BO3MOXKHOCTH HAONIOJCHUS OOJIBITMHCTBA
W3y4aeMbIX SIBJICHUH, TPOIECCOB M 3aKOHOB. DJTO BO3MOXHO IPH ONTHMAJILHOM COYCTaHHU
aHAJIOTOBBIX M LU(POBBIX CPEICTB HAOIIOACHHWS, aHAIW3a W3MEpHUTENbHON uH(popmarmu. Tak,
Hanpumep, Ui Kypca GU3MKH OCHOBHOM IIKOJIBI €CTh BO3MOXHOCTD JICMOHCTPAIIUU KJIACCHUECKUX
ACMOHCTPALIMOHHBIX OKCIICPUMCHTOB: IMAaJACHUC TCI B pr6Ke HI)IOTOHa, ACMOHCTpalusa I[eﬁCTBH?I
aTMOC(epHOro JaBjeHMs, 3akoHa [lackais, u3MeHeHHs oO0beMa TeJI TMPH HArpeBaHUU
(OXJTaXKACHUH), TPUTSDKCHUS MOJCKyal u T.0. Habop Mo 2IeKTpOCTaTHKEe HaeT BO3MOXKHOCTH
JEMOHCTpAIlMM  JICKTPH3AIMK Tell, 3aKOHA COXPAaHCHMs 3apsjia, JIMHUA HaNpPsHKCHHOCTH
AJIEKTPUYECKOTO MO M T.J0. M MOXET MCIOJb30BaThCcsd Kak 8 Kiacce Npu HM3yYCHUH
AJIEKTPOMATrHUTHBIX SIBJICHHUH, Tak U B 10 Kilacce Mpu U3y4eHHUH DIIEKTPOCTATUKH.

[Ipy mpoBeneHWM AEMOHCTPAMOHHBIX OMBITOB JIOJDKHBI COONIOMAThCS TpPeOOBaHUA K HX
HATJISTHOCTH (SICHAsI ¥ TIOHSITHASI TIOCTAHOBKA OTIBITA), BUAUMOCTH JUISl BCEX YYaIMXCs Kiiacca (MpH
HaJIMYUU MEJIKMX JIeTallell HCIONB3YeTCs WX YBEIWYCHHOE W300pakKeHHe TIpU TOMOIIH
BeO-KaMepbl), 3MOIIMOHAILHOCTH M, 10 BO3MOXHOCTH, 3aHHUMATEIBHOCTU (IIEMOHCTPAITMOHHBIN
OTBIT JOJHKCH BBI3BIBATH MHTEPEC YUAIUXCS, CO3/1aBaTh MOTHBAIUIO K M3YYCHHIO TMPEAMETa) U
yOenuTeNbHOCTH (TIOKa3bIBaTh TOT 3(PQEeKT, HA AEMOHCTPAIMIO KOTOPOTO OH ObLT HAIIPaBJIEH).

Opnako peanu3anus AESITEIBHOCTHOTO TOAXOAa B OOyueHUM (U3UKE TEPEHOCHT aKIEHT C
JACMOHCTPAIMOHHOI'O0 JKCIICPUMEHTA HaA y‘IeHH‘IeCKHﬁ. HaHpI/IMep, II0 MCEXAaHHUKE HCCICOOBAHUEC
KHHEMaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMUKH, KOJeOaTeIbHBIX JBIKEHUN MMEPEHECEHO B
YUEHHUYECKUI DJKCHEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. Ilpu wu3ydenun
JNEKTPOAMHAMHUKHN J1a00OpaToOpHOE OOOpYIOBaHHME TMO3BOJISIET HCCIEAOBATh HE TOJIBKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C WCIOJB30BaHUEM KOMITBIOTEpHOTO ocuwuiorpada mo3Boiser
MPOHA0IIOIAaTh U MCCIEN0BATh AJIEKTPUUECKUE LIETH MEPEMEHHOr0 TOKa, OJOK AMOAOB MO3BOJISET
WCCIIEZIOBATh BOJBTAMIICPHBIC XapaKTEPUCTUKU auoaa. [IpW W3ydeHWH ONTHKH J1abopaToOpHOE
000py/IOBaHUE TMO3BOJSET HW3YYUTh 3aKOHBI TEOMETPUYECKON ONTHUKH (TpeIOMJICHHE CBETa B
MONYIWINHAPE W TIONyYEeHUE H300paKeHHs B JIMH3aX) W TPOHAOIIONATh OCHOBHBIC SIBICHHS
BOJIHOBOM ONTHKH (MHTepEpeHIs W TOJsIpU3alusi), UCCIeIoBaTh JU(PPAKIUI0 CBeTa
(mudpakroHHas PEIIeTKA).

B cootBercTBMM ¢ TpeAMETHBIMU pe3ynbTaTamMM oO0ydeHus Qusuke o0opyJqoBaHUE JUIs
YUEHUYECKHUX OIBITOB 00ECNEeUNBAET IPOBEACHHUE CIEAYIOUX TUIOB padboT, CrpyHNIHUPOBAHHBIX 10
BUJaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMAaTUYECKOMN PUHAIIEKHOCTH:

1. IlpoBenenue MpsIMBIX U3MEPEHUH (HU3NUECKUX BETHMUMH (M3MEPEHUE MACChl, 00beMa KUIKOCTH,
TEeMITEPaTyphl >KUAKOCTH, CHIIBI, CHJIBI TOKA, HANpPSDKCHHS) C HCIOJIB30BAHWEM AaHAJOTOBBIX M
IU(PPOBBIX TPHOOPOB.

2. IIpoBepka 3aaHHBIX NPEANONIOKEHUH (IpsMble NU3MEpPEeHUs (PU3NYECKUX BEJIIMYMH U CpPAaBHEHHE
3aJJaHHbIX COOTHOIIEHUI Mex1y HuMH). Hampumep: mpoBepka yciaoOBUN IUIaBaHUs TeJ, YCIOBUH
paBHOBecUsl pbldara M OJOKOB, 3aKOHOMEPHOCTEH IOCIENI0BAaTEIbHOIO U IapauleIbHOIo
COCIMHEHUS IIPOBOJHUKOB U T.J.

3. Pacyer 1o mojiy4eHHbIM pe3ysbTaTaM IMPSMBIX U3MEPEHHM 3aBUCUMOro OT HMX MapamMmerpa (B
OCHOBHOI1 11KoJIe) U KocBeHHbIe m3mepenus (B 10 - 11 kmaccax). Hanpumep: yckopeHue Tena mpu
PaBHOYCKOPEHHOM  JIBUJKEHUHM, YCKOpPEHHE CBOOOJHOrO MaJEHUs, JKECTKOCTb MPYKHUHBI,
K03 (QULIMEHT TPEHUS CKOJIbKEHUS, MeXaHNuecKasi paboTa M MOIIHOCTh | T.1.



4. HabmoneHue sIBIEHUII M MOCTAaHOBKA ONBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHApYKEHHUIO
(akTopoB, BIMSIOUIMX Ha MPOTEKaHWE JaHHBIX sBiIeHWH. Hampumep: mnpsiMonuHeitHOe
pacnpocTpaHeHUe CBETa, TUCTIEPCHs CBETA; U3yUEHHE CBOIMCTB M300paKEHHS B IJIOCKOM 3€pKaje U
T.IL.

5. HccnenoBanue 3aBUCUMOCTH OJHON (PU3MUYECKOW BEIWYHMHBI OT APYrOW C MpeCTaBICHUEM
pe3ynbTaToOB B BHIE rpaduKka M pacdera MCKOMOTO mapameTpa. Hampumep: 3aBHCHMOCTH ITyTH
PaBHOMEPHO JBHXKYIIETOCS Tella OT BPEMEHH JIBHKEHUS TeJa; CHIIbI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIBHOTO JIaBJICHUSI, KaueCcTBa 00PabOTKH MOBEPXHOCTEH TE M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUIOUIAAM CONMPUKOCHOBEHHS TEJ; CHJIbl YIPYTOCTH OT YAJWHEHUS NPYKUHBI; BBITAIKUBAIOIICH
CUJIBI OT 00bEeMa MOTPYKEHHOW YacTH Tela M OT IUIOTHOCTH KHUAKOCTH, €€ HE3aBHCHUMOCTH OT
IUIOTHOCTHU TeJa, OT TNIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO U T.1I.

JlaGopaTtopHoe 00OpynOBaHHE O00ECIEUYNBACT CAMOCTOSTEIbHBIN YYEHUYECKHHA OSKCIIEPUMEHT,
KOTOPBIA MOXET UMETh pa3inuHble (HOPMBI: (PPOHTATBHBIA SKCTIEPUMEHT ((PPOHTAIBHBIE OMBITH U
nabopatopHbie pabOTHI), padOTHl MPAKTUKyMa, y4eOHO-HUCCIIENOBATEIBCKUE PA0OThI M TPOCKTHI
IKCIEPUMEHTAJIBHOTO XapakTepa. [Ipy 3TOM HOPMATHBHO-O0S3aTEIbHBIM BHE 3aBUCUMOCTH OT
ypoBHA wu3yueHUs (u3uku (0a30BBIM WM yrIyOJIEHHBIH) W 00pa30BaTENbHOW MPOTPAMMBI
(OCHOBHAsI WJIM CpEIHSIS IIKOJA) sIBISETCS (DPOHTAIBHBIA SKCIIEPUMEHT. MIMEHHO TOCpenCTBOM
(prHTaJ’H:HOI‘O SKCIICPUMCHTA JOCTUTAlOTCAd TMPEAMCTHBIC PE3YJIbTAThl 3SKCICPUMCHTAIIBHOTO
XapakTepa, a YYalluMHUCS OCBaWBAIOTCS CIIOCOOBI JACHCTBUI, COOTBETCTBYIOIINE YKA3aHHBIM BBIIIC
nATH TUNaM padoT. JIabopaTOpHBIH MPAKTUKYM LEJIecO00pa3eH TOIBKO MPU YIIIyOJIEHHOM ypOBHE
W3YUYEHHUS TIPEIMETA.

OnTuManbHbIM JUISE JOCTHDKEHHS 1eliell MpoBeneHus (POHTATBHOTO JKCIEPUMEHTA SIBISIETCS
MpeCTaBiIeHUE JTaOOpaTOPHOTO O0OPYAOBAHUS UM MATEPHAIOB B BUJE TEMATHUYECKHX KOMILJIEKTOB
M0 MEXaHUKe, MOJEKYIApHOU (DU3MKe, dMEKTPUUECTBY U ONTHKE. VICronbp30BaHHE TeMaTHYECKUX
KOMILIEKTOB CITOCOOCTBYET (POPMHPOBAHHIO TAKOTO BAKHEHIIIETO YMEHUS, KaK MOAO0P YIaAIIUMHUCS
000py/lOBaHUsT B COOTBETCTBUU C IMENBIO HCCIENOBAaHUS U3 W3OBITOYHOW HOMEHKIIATYPHI
MPEJI0KEHHOTO KOMITJIEKTA; TIO3BOJISIET MPOBOJUTH SKCIIEPUMEHTANBbHYIO paboTy Ha JI000M 3Tane
YpOKa; YMEHBIIAET TPYAOBBIE 3aTpaThl YUMTENs NIpPH MOATOTOBKE K YpOKaM, IOCKOJBbKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYI0BaHUSI B COOTBETCTBHH C 3a/layaMH KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHUYCCKUX pa60T BA’)KHO MMCTb B BUAY, UTO INMPECAMCTHBIC PC3YJIbTAThI
OKCIICPUMCHTAJIBHOT'O XapaKTepa MOTI'YT OBITH OCBOCHBI TOJIBKO IIpu OIITHUMAJIBHOM COYCTAaHWUUN
KpaTKOBPEMCHHBIX (prHTaJ'ILHBIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paTOpHBIX pa60T.

Baxxnoe 3HaueHwe wmmeeT TOT (haKT, YTO B COCTaB (PPOHTAILHOTO OOOpPYIOBaHUS HapSAY C
AQHAJIOTOBBIMU BXOAST M HHU(pOBBIE cpencTBa u3MmepeHus. K HUM OTHOCSTCS 3JIEKTPOHHBIM
CeKYHZIOMEp C JaTYMKaMH, JJIEKTPOHHBIE BeChl M JaTuuku IdpoBoit nabopatopuu. Takum
o0pa3om, Ipu MPOBEACHUN PPOHTAIBHOTO SKCIIEPUMEHTA B OCHOBHOM IITKOJIE YICHUKU 3HAKOMSITCS
C 3JICKTPOHHBIMU CIIOCO0AMH U3MEPEHHUN M BEIYUCIICHUH.

brnox obGopymoBanus s y4eHHMYECKHX paboT mo Qusuke chopMmupoBaH Ha 0aze mepeqHs
o0opymoBaHusl i TPOBEACHHUS OCHOBHOTO TOCYIAapCTBEHHOIO JK3aMeHa 1o  (U3HKe.
Hcnonp3oBanue npubOOpOB ©  O0OOPYAOBaHUS C COUHBIMH JIJII  BCEX  OOYyYaromIuxcs
XapaKTCPUCTUKAMHU MO3BOJIACT CTAHAAPTU3UPOBATL MMPOLUCAYPHI BBIITOJHCHHA 3KCIICPUMCHTAJIBHBIX
3aJ]aHUil Ha SK3aMEHE M 00CCICYHTh HAJCKHYIO OICHKY Pe3yJIbTaTOB Ha OCHOBAaHUHM IKCIEPTHON
MPOBEPKH OTBETOB OOydarommxcsi. [lpu 3TOM OCHOBaHHMEM [UIsi BBIBOAA O MPABHIBHOCTH
MPOBEJICHUSI JIAaHHOTO OIBITa SIBJSIFOTCS PE3yJIbTaThl, IOJYYCHHBIC YYAIUMHCS ITOCPEICTBOM
MPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3NUECKUX BEITMUMH.



HaGop s mpoBeneHHss OCHOBHOTO TOCYAAapCTBEHHOTO SK3aMeHa oO0ecledyuBaeT pa3padoTKy
HECKOJIbKUX OJIHOTHMITHBIX 3aJJaHUi NPHU HCIOJNB30BAHUM OJIMHAKOBOTO O0OpYIOBaHUS C Pa3HbIMU
XapaKTepUCTHKAMH. DTOT MOJAXO0/ 1IeJIeCO00pa3HO UCTIONb30BATh U MPHU MPOBEACHUH (POHTAIBHBIX
OMBITOB M JabopaTtopHbIX paboT. Hampumep, npu npoBeieHUU HUCCIEIOBAaHUS 3aBUCUMOCTH CHIIBI
TOKa OT HAIpPsDKEHUs MOXKHO BBIACIUTH B KJIacce TPYIIIbl, KOTOphle OyIyT MPOBOJUTH JaHHOE
HCCleIoBaHUe, UCTOJb3ys PE3UCTOPHI C Pa3HbIM CONPOTUBIEHUEM, U JiaMnouky. [lo pesynbTatam
MO>XHO CPaBHMTbH IIOJIy4EHHbBIE 3aBHUCHMOCTH, OOCYIUTHh paHMIIbl BBINOJIHEHMs 3akoHa Oma Jis
y4dacTKa I€IH, ONPEAEIUTh COTPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO NPU MPOBEIECHUH (PPOHTAIBHBIX OIBITOB U JIAOOPATOPHBIX pPabOT B
OCHOBHOI! 11KOJIE TpeOyeTcsl 3alUCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHUHN C y4ETOM a0COIIOTHOU
NOTPEUIHOCTH. 3/1eCh IPU  HUCMOJb30BAaHUM  TPAJAULUOHHOIO  000pynoBaHMA  (MEH3YPOK,
JUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX AMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPELIHOCTb 11eJIeCO00Pa3HO CBA3BIBATH C LIEHOH AeneHus npuoopa, a Mpu nepexose K HudpoBbIM
MHCTpyMeHTaM (Uu(poBble BeChbl U JAaTYMKH) Y4YUTh pabOTaTh C OMHUCAHUSAMU ATHX HPHUOOPOB,
BbIJIEJISISL J1aHHBble 00 aOCONIOTHOM MOrpemHOCTH, JU00 MpeasaraTh 3HAUYEHUE IMOTPEIIHOCTH B
TEKCTE 3aJaHUM.

[Ipu mpoBeneHWHM WCCICIOBAHUSA 3aBUCUMOCTEH OJHOW (DU3UYECKON BEIMYMHBI OT JPYrou
yUanecsi TOJKHBI OCBOUTH MOCTPOCHHUE TPaPUKOB ¢ yKa3aHHEM aOCOIIOTHBIX IMOTPEITHOCTEH, a
P MIPOBEACHUH pabOT HA MIPOBEPKY MPEINOIOKEHUN - yMETh CPaBHUBATh 3HAYCHUS ABYX MPSMBIX
U3MEpEHUN C y4eToM aOCOJIFOTHON TOTrpemHOCTH (HAampuMep, IyTeM CpPaBHEHHS HWHTEPBAJIOB
TOJIYUEHHBIX 3HAYCHWH Ha 4uclIoBOW ocH). [IpoBeneHne w3MepeHHiI W WCCIENOBaHHUN B Kypce
¢uzmkn 10 - 11 KJIaccoB JOMOJHSIOTCS WCIOIB30BAHUEM OTHOCHTEIBHBIX ITOTPEITHOCTEH,
yyamyecs JOJDKHBI HAay4YUThCS PACCUUTHIBATH OTHOCHUTEIbHBIE MOTPEIIHOCTH B MPOCTEHUIINX
CIy4asix MPSIMBbIX U3MEPEHUM U CPAaBHUBATh TOYHOCTH PA3IMYHBIX U3MEPECHUIA.

OObpamjaeM BHMMAaHME, YTO OLEHUBAHUE JTAOOPATOPHBIX pabOT NOKHO 0a3upoBaThCs, Kak U B
KPUTEPHUSIX OIICHUBAHUS OSKCIepUMEHTalbHbIX 3amganuii KMM OI'D, He Ha mpaBWIBHOCTH
odopmMIleHHs OoTYeTa O paboTe, a Ha MPABWILHOCTH JEHUCTBHMA MO COOpPY YCTaHOBKH, MPOBEICHUIO
OTIBITOB, CHSITUIO TIOKa3aHUN IPUOOPOB.

OcHaieHue Juisi u3ydyeHus: OMOJIOTUU TMPEICTABICHO KOMILJIEKTaMHU JE€MOHCTPALIMOHHBIX BIaXKHBIX
npenaparoB, repOapueB U KOJUIEKUMH MO pa3HbIM TeMaM Kypca OHOJOrMM, a Takxke HUPpPOBOH
naboparopueii A1 MpoBeIeHUs MpakTuYecKux padbot. Kpome Toro, npu n3ydeHun OMOJIOTUN MOKET
UCHOJdb30BaTh IM(ppoBas mabopaTopus No OHONOTHU (KAaK JIOTIOJIHUTENBHBIA 3JEMEHT Ui
yrayOJIeHHOTO U3YYCHUS Kypca).

B yuebHOM mpouecce ydamuecss MOJDKHBI MONTYYUTh BO3MOKHOCTH HYBCTBEHHOTO BOCHPUSTHUSA
M3Y4aeMbIX SBIICHUN 1 00beKTOB. OHAKO M3yYaeMbIe SIBJICHUS W OOBEKTHI HE BCETIa MOTYT OBIThH
HETMOCPEJCTBEHHO BOCIPOM3BENEHBI HIIM TOKa3aHbl B yuyeOHOM moMmenieHuH. B 3Tom ciydae
yuyeOHOe 000pyAOBaHHE JAaeT BO3MOXKHOCTh MX BOCIIPOM3BECTH OINOCPEIOBAHO, Yepe3 KOJIICKIIHIO,
repOapHbIil TUCT, MUKpOMIpEnapaT, MO/ieJb, BUACOPParMeHT U T.11.

Brnaxxuple mnpemapaTbl NpPeACTaBISIOT €000 HaTypasibHble OOBEKThl, CMOHTHPOBAaHHBIC Ha
CTEKJIIHHOW IIJIACTUHKE M OIYIIEHHbIE B CTEKJISHHBIA LMIMHIP C KOHCEPBUPYIOLIECH KUIKOCTBIO,
1100 TPE/ACTAaBICHHBIE B IJIACTHKE. 3]I€Ch IPEAIararoTcsl TOTaJbHbIE MPENapathl, O3BOJISIONIIE
U3y4aTh BHEIIHEE CTPOCHHUE OpraHW3Ma WM ero 4acTtu, (Hanpumep: "KopeHnb 6060Boro pacteHus ¢
kiyOenpkamu", "T'agroka"); aHaTOMUYecKuE IIpenapaThl, IpEeIHAa3HAYEHHbIC [UIsI HW3Yy4EHUs
BHYTPEHHEI0 CTPOEHHUS OpraHu3sMa WM ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
asrymku", "BHyTpeHHee cTpoeHue NTHibl'"); OMOoIorHYecKre npenapaTsl, Jarolire MpeIcTaBIeHIe



0 CTaausX pa3BUTHs opraHumisMa (Hampumep: "Pa3ButHe xoctucTOi phIOBI", "PazButne Kypuis").
Brnaxnble npemnapatsl HCHOIB3YIOTCS KaK pa3/IaTOYHbIM MaTepuall B Mpolecce JEeMOHCTpaluu IpH
U3Y4EHMH HOBOIO MaTepuaja WIM B IIPOLIECCE BBHINOJHEHWS NPAKTUYECKUX 3a/laHui,
pa3paboTaHHBIX HA UX OCHOBE.

I'epbapun - coOpaHue MPEeCCOBAHHBIX, 3aCYIIEHHBIX PACTEHUH WM MX YacTeil MOMOraroT M3y4aThb
pacTeHue B KaOWHETE W y3HaBaTh €ro B MpHpoJe, a repdapusanus - Hanboyiee MpPOCTO Crocod
COXpaHEHMs PACTEHMH M MX 4YacTeil B TeueHHe AJIUTEIbHOrO BpeMeHH. B mepeuHe mpearaercs
cucTeMaTHuecKuil repoapuii (Hampumep, "OCHOBHBIE TPYIIBI pacTeHUi") U repdapuil mo odmien
O6uosiornuu (KOTOPBIA IO3BOJIAET MPOMJUIIOCTPUPOBATh HM3MEHUYMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHUYECKHE KAaTerOPHH U BUI000pa30BaHKe, JUBEPTEHIMS U KOHBEPI €HIUS, TOMOJIOTHYHBIC U
aHaJIOTUYHBIE OpraHbl, PyJIMMEHTapHbIE OpraHbl, apoMop}o3, uanoasanTauus GEeHOTUI U FreHOTHII,
MOJUIUIONNS, OTHAJEHHAss THOpHIU3aIMs, B3aUMOJCHCTBHE pACTCHHH C aOMOTHYECKUMH
(bakTopamu cpejbl, B3aUMOAEHCTBUE pacTeHuil ¢ OuorndyeckuMm (axropamu cpenpl). ['epbapHbIit
MaTepHall UCTIONb3YIOT KaK pa3gaTOYHbI MaTepHall 1Jsl 1EMOHCTPALUU U3y4aeMbIX OOBEKTOB, JJIS
BBINOJIHEHUS] MPAKTUYECKUX 3a/laHuil NpU 3aKpelyieHMH MaTepuaia WIM JMarHOCTUKU Y4eOHbBIX
pEe3yJbTaTOB.

Takxe mnpencTaBieHbl KOJUIEKIMM - Ha0Ophl MPEAMETOB WM BEUIECTB, MOAOOPAHHBIX IO
omnpeNeNIeHHbIM TMpu3HakaM. OObeKTaMH UX MOTYT OBITh pacHpaBiICHHbIE U 3aCYIICHHBIC
HaceKOMbIe, PaKoOOpa3Hble, PAKOBUHBI MOJUIIOCKOB, OTAENbHBIE YAaCTH CKEJIETOB >XMBOTHBHIX. B
KOJUICKIIMSIX COYETAIOT HATypaJIbHbIE 00BEKTHI C X M300paKEHNEM B BUJIC PUCYHKOB HMITU MYJISKEH
- umuTanmii. [IpeanoskeHHple B mepedyHe MOp(ojoruveckre KOJIEKUIUU JAl0T MpeACcTaBIeHUE O
BHEITHEM CTPOCHWW OPTraHOB WM WX 4YacTei, MO3BOJIAIOT TPOBOJHUTH CpPaBHECHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U uepThl paznuuus (Hanpumep: "[IpeacraBureny oTpsI0B HACEKOMBIX"
U JIp.); 001Ie0N0IOTHYECKHUE KOJIICKIIUU TTO3BOJISIIOT BBISICHSATH B3aUMOCBS3U B OPraHUYECKOM MHPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, TMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "IIpuMeps! 3aIUTHBIX TTpUCTIOCOONeHN Y HacekoMbIx'"). Komnekmuu, kak u repOapum,
WCTIONB3YIOT KaK pa3laTOYHbI MaTepuan Ui JAEMOHCTPallid H3y4aeMblX OOBEKTOB, IS
BBITIOJTHCHUS MPAKTUYCCKUX 3aJaHUN MMPHU 3aKPEIUICHUH MaTephalia WIA JHArHOCTUKUA YYCOHBIX
pE3yIbTATOB.

O3HaKkOMJICHHE YYaIIUXCSl C MHKPOCKOIMYECKHM CTPOCHHEM JKHBBIX OPraHH3MOB - OJIHA U3
TTaBHEHIINX 3a7ad HayKd, IO3BOJIIONIMX IIOABECTH UIKOJIBHUKOB K MOHMMAHHUIO €IUHCTBA
opranu4eckoro mupa. /st mpoBeneHus 1JaOOpaTOPHBIX paboT B HUPPOBYIO T1a00PATOPHIO BKIIOUEH
MHKPOCKOII, @ B KOMIIJIEKTE ITOCY/IbI 1 000PYIOBaHUS OOIIEro Ha3HAUYCHHUS UMEIOTCS HE00X0IUMOoe
OCHAIIIEHUE JUIS TPOBEACHUS JIAOOPATOPHBIX PadoT.

HudpoBass mabGoparopusi BKIOYAeT HAO0Op JUIsI M3TOTOBIEHUS MHUKporpenapatoB. CBexue
MpenapaThl W3TOTABIMBAIOT JUII HEMEMJICHHOTO paccMOTpeHHsl. K HUM OTHOCSTCS KUAKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEIIAIOTCS B BOJY, @ MperapaThl COXPAHSIIOTCS B TEUCHUE HECKOJIBKUX JTHEN),
cyxue (Hampumep, 4YacTUIly NTHYBErO TMepa, MPOCTO TOJOXKUTh HA MPEAMETHOE CTEKIO H
MHUKPOCKOIIMPOBATh), JKUBbIC TIpenapathl (Ma3KH - KalUId JKUAKOCTH, HApUMep KpOBH) H
BUTAJbHBIE TIperapaThl (KOTOPHIE HCHONIB3YIOTCS JUIS M3YYCHHS] MAJIOKJICTOYHBIX OOBEKTOB
(mpocTedmux, KOJIOHUH BOAOpOCHCH), Juisi HaOmoAeHHWs JABWKEHHUS (Tydelbku, ameOsl).
[TpuroroBneHne MUKpoOMpenapara BoIpadaThIBACT Y YUAIIEroCcsS HABBIKU CAMOCTOSATEIHHON padOTHI,
AKTUBH3UPYET UX MO3HABATEIBHYIO JEATEIHHOCTh M 3HAKOMHUT C TEXHUKOW M METOAMKON HAyIHOTO
uccienoBanus. B nudpoByro mabopatopuio BKIIOYEH TAKXKE W HA0OpP MHUKPOIPEMapaToB, KOTOPBIN
COJICPXKHUT TIOCTOSIHHBIC TpENaparbl, JOJIroe BPEeMs COXPAHSIOIIUECS B TPUTOJAHOM  JUIS
MUKPOCKOITMPOBAHMSI BH/IC.



Crnemyer OTMETUTh, 4YTO HapsAAy C HCIOJb30BAaHHUEM MEPEYHCICHHOTO BbIIE Y4eOHOTrO
000py/OBaHUsl BaXXHYIO POJb B H3Y4YE€HUU OHMOJIOTMM WIPAIOT MPHUPOJAHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIY4aeB TOJIBKO OHM MOTYT 00€CHeYrTh HAUOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY
3HaHUH ydaluxcs, MOMOrarT (OPMHUPOBAHUIO Yy HMX MpPaBUIBHBIX Onosormdeckux 3HaHui. K
TaKUM JKUBBIM OOBEKTaM OTHOCST PACTEHMs, KMBOTHbIE KMBOT'O yrojKa, akBapuyma, Teppapryma.
O} PeKTUBHBIM CpPEJACTBOM 3HAKOMCTBA C TMPUPOJHBIMU OOBEKTAMM SIBISIOTCS JKCKYpCUU B
OMoJIoTHYecKre M KpaeBequecKue My3eH, 0OTaHHYeCKHEe Cafbl, 300MapKU U OKPYXKAIOIIUE IIKOTY
€CTECTBEHHbIE U UCKYCCTBEHHbIE IPUPOIHBIE COOOIIECTBA.

TpaguuuonHble OMONOTUYECKHE MYJSKM M MOJIETM B HACTOAIIEE BpPEMsl YCIHEIIHO 3aMEHSIOTCS
IU(pPOBBIMU  00pa30BaTEILHBIMU peCypcaMu: BUACOPpAarMEHTaMH, aHUMAalWed, BUPTYaJbHBIMHU
naboparopusmu. L{udpoBbie oOpa3oBaTenbHbIE PECYpPChl HE MOTYT CTaTh MOJHOLIEHHOH 3aMEHOM
peanbHbIX MPUPOAHBIX OOBEKTOB, HO JAalOT BO3MOXKHOCTH ITO3HAKOMUTHCS C 0oJjiee IIMPOKUM
KPYroM OOBEKTOB, CO3MAIOT MPEINOCHUIKH ISl MHTeHCHU(UKAMU 00pa3oBaTEIbHOTO Mpolecca U
o0ecreynBalOT  HE3aMEIJIUTENIbHYI0  OOpaTHyI0  CBSI3b, KOMIBIOTEPHYIO  BHU3YyaJIH3aLUIO
nHpOpMaIUY, ABTOMATU3ALIMIO YIIPABICHHUS Y4€OHOM NeATeNbHOCTHIO U KOHTPOJIb €€ PE3YJIbTaTOB.

OcHamienne Ui M3y4€HHUS XMMHU TPEACTABICHO B BHJE JEMOHCTPAIMOHHOTO O0OPYIOBaHHMSA,
KOMIUIEKTa XUMHYECKHX PEAaKTHBOB C HEOOXOIMMBIM OOOpYJOBaHHEM M3 OOILIEr0 KOMIUIEKTa
Mocyzbl U 000pyNOBaHMS IJIi YUEHHUECKHUX OIBITOB M KOMIUIEKTa Koyuekiuid. Kpome Toro, mpu
M3Yy4CHUN XUMHHU UCTIONIB3YETCs 00MIast Ul eCTEeCTBEHHO-HAYYHOTO IIMKJIa IdpoBas adopaTopus,
a Take mudpoBas 1abopaTopus MO XUMHUHM (KAaK JIOTIOJHUTENBHBIA 3JIEMEHT JUIsl YriyOJIEHHOTO
W3YYCHUS XUMHUH).

JIeMOHCTPallMOHHBIM KCIEPUMEHT SIBISETCS Ba)KHOW YacThiO OOYYEHHUS XUMHHU. 37€Ch BasKHO
MIOMHHTb, YTO MpPHU €r0 MPOBEACHUU 00S3aTENIbHO JOJKHBI ObITh COOJIIOJIEHBI BCE HEOOXOIHUMBIE
JTaIbl:

MOCTaBKa IIeJIM SKCIIEPUMEHTA,

OMKCaHKe HEOOXOAUMOTO ISl €0 BHITIOTHEHHS] 000PYOBaHUS U PEAKTHUBOB,

MJIAHUPOBAHUE MOPsJIKA MPOBEIAEHUS,

OMHMCAaHUE UCXOHBIX BEILIECTB,

MMPOTHO3UPOBAHUE 0KHIAEMBIX B PEAKIIMOHHOW CMECH M3MEHEHHUI U PE3YJIbTATOB SKCIIEPUMEHTA,
ONMCaHUE U3MEHEHUH, POU30LIEANINX C BEIIECTBAMH,

(hopMyIHpOBKa BBIBOJOB U3 SKCTIEPUMEHTA,

CO3/IJaHUE PUCYHKA SKCIIEPUMEHTAIBHOM YCTAHOBKH U COCTaBJICHUE YPABHEHUSI PEaKIU.

B mpomecce mpoBeneHUs IEMOHCTpAIlMi, y4alldecsi OCBAaWMBAIOT OTarbl IMPOBEICHHS OIbBITA,
nodtroMy Hambonee 3(PGEKTUBHBIM SBISETCS HE MPOCTOE ONHUCAHWE OMNbITa YYHTENEeM, a
WCIIOJb30BaHUE D3BpPUCTHYECKOW Oecenpl. [Ipw peanmsanuy Takoro cCleHapus Jake HE O4YCHb
CJIOXKHBIN OMBIT 3aHUMAET JAOBOJIHBHO MHOTO BPEMEHH, HO CJIEJJOBAHHE €My TO3BOJISET 00ECIeYHTh
MOHMMaHKE OOYYaIOUIMMHCS TPHUEMOB HAydyHOTO IIO3HAHHMS ¢ KCIOJIb30BAaHHE WX YK€ B
CaMOCTOSITENILHOM JIESATEIIbHOCTH B MPOIIECCEe YICHUYECKOTO dKcrepuMeHTa. Ha HawampHOM dTare
m3ydeHuss xumun (B 8 - 9 Kilaccax) MMEHHO TaKOW TMOJXOJ TO3BOJSET JOCTHYb MAaKCUMAaJIbHON
3¢ (GEKTUBHOCTH OT MPOBEACHUS JTaOOPATOPHBIX U MPAKTHYECKUX PadoT, a Takke cHOPMHUPOBATD Yy
y4aluxcsi OTBETCTBEHHOE OTHOIICHUE K KCIIEPHMEHTY.

HpI/I OLICHUBAHHWU YUYCHUYCCKHUX IIPAKTHUYCCKHUX pa60T I_ICJ'IGCOO6p8.3HO Y4YUTBIBATh IMOAXOIHI,



WCTIONB3YIOLIME B SK3aMEHAIIMOHHBIX Marepuaiax. Tak, B HacTosillee BpeMs IpeasiaraeTcs
IKCTIEPUMEHTAIBHOE 3aaHuE, TTPETYCMATPUBAIOIIEE BHIOOP ABYX BEIICCTB U3 MATH MPETOKEHHBIX
U TPOBEJCHUE C HUMH pPEaKLUUW, OTPAXKAIIIMX XUMUYECKHE CBOMCTBA YKa3aHHOIO B YCIIOBUU
3ajanus BemniecTBa. OleHMBAaHWE WJIET HA OCHOBAaHWUU OTYETAa yYEHHWKAa O IPOJICIaHHOW paboTe
(ypaBHEeHHsI peakIvii, BBIBOABI O HAONIOJNEHUSX) M HA OCHOBAaHUHM TNPSIMOTO HAOIIONCHHS 3a
JNEUCTBUSIMU yYEHHKA TI0 TIPOBEJICHUIO OMBITOB. [Ipy ATOM BBIIENSAIOTCS ATAnbl 0TOOpa BEIIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBUH C MMyHKTAMHU HHCTPYKIIMH K padoTe.

BaxuelmmM HampaBiIeHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JIOJDKHO
CTaTh HUCIIOJIb30BaHUE LU(PPOBOI 1adOpaTOpHM, KOTOpasi MO3BOJISIET OPraHU30BAaTh XMMHYECKHUM
OKCIICPUMCHT Ha MPUHIUIINAJIBHO HOBOM YPOBHEC, HCpGI;'ITI/I OT KaueCTBEHHOU OLICHKHN Ha6JHOI[a€MI)IX
SBJICHUH K CHCTEMHOMY aHaJM3y KOJMYECTBEHHBIX XapaKTepUCTUK. [Ipu pabore ¢ gardukaMu
U poBoil 1abopaTopuu 00ECTIeYNBAETCSl aBTOMATU3UPOBAHHBIN cOOp U 00pabOTKa JAaHHBIX, XOJ
IKCIIEPUMEHTa MOKET OTOOpakaThCsl B BHJC I'paHKOB WM MOKAa3aHUI MPHOOPOB, a PE3yNIbTAThI
OKCIICPUMCEHTOB MOTYT COXpPaHATHCA IJIUTCIIBHOC BpEMH. Haubonee AKTyaJIbHbIM [JId XHWMHUH
SBIISICTCS MEPEX0J] K KOJMYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPBI MOKHO MPOUJLIIOCTPUPOBATDH
CIEAYIOUIMMH TPUMEpaMH: HU3YYEHHE CTPOCHHMS IUIaMeHH, ompeaeneHue pH B pasHbIX cpenax,
OTIpeJIeIeHue CKOPOCTH PEeaKIMM, U3ydeHHUE BIMSHUSA KOHLEHTPALMH U TeMIIepaTypbl HA CKOPOCTh
peaxnuu.

Hudposas nabopaTopusi MO3BOISIET peaan30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTHMMH MpeAMETaMH
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, IOCKOJBKY JAa€T BO3MOYKHOCTb BBINOJHATh HHTETPUPOBAHHBIC
yueOHbIE UCCIIeIOBAHUS 110 €CTECTBEHHBIM HayKaM, PUMEHSTh U OCBAaUBATh AIEMEHTHI CTATUCTUKU
1 UHGOPMAITMOHHBIE TEXHOJIOTHH.

IIpunoocenue N 6

K Memoouueckum pekomenoayusim

MNPUMEPHBIA NEPEYEHb OBOPY/1OBAHMUA,
PACXOJAHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U
BOCIIUTAHUA JJISA CO3AJAHUA U OBECIHHEYEHUSA
OYHKIIMOHUPOBAHUSA HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM
HAIIPABJEHHOCTEM "TOUYKA POCTA" B
OBIIEOBPA3OBATEJIBHbBIX OPI'TAHU3ALIUAX,
PACIIOJIO)KEHHBIX B CEJIbCKOH MECTHOCTH U
MAJIBIX TTOPOJAX

Tabauya N 1

CTAHJAPTHBIA KOMILJIEKT



HanmenoBanme
o0opymoBaHus

Kpartkue npumepnsie
TEXHUYECKUE
XapaKTEPUCTUKH

KonmuecTBo enmamIy
IS
00111600pa30BaTEHHBIX]
OpraHu3alui, He
SABIISIOIINXCS
MaJIOKOMIUJIEKTHBIMH,
el1. U3M.

KonmuecTBo enmamIy
IS
00111600pa30BaTEIIHHBIX]
Opra”Hu3anuu,
SIBJISTFOILIMX CST
MAaJOKOMILJICKTHEIMH,
ell. U3M.

Ecte

CTBCHHO-Hay4Has HaIIPaBJIICHHOCTb

1. |O6uee obopynoBanue (pusuka, XumMus, OHOIOTH)
1.1. [Hudposas [lndposoii gaTymnk 3 . 2 1WT.
nmabopaTopust PJIEKTPOIIPOBOIHOCTH
y4eHUYecKas Lndposoii matunk pH
(pusuka, xumus,  |[[L{udposoii gatumnk
OUOJTOTHS) MOJIOKEHUS
[{udpoBoii gaTunk
TEMIIepaTyphI

[{udpoBoit natumk
a0COJIIOTHOrO JaBIIEHUS
[ludporoit
ocuuuiorpaduyecKkuit
TaTIuK

Becsl 21eKTpOHHBIE
yuebHbIe 200 T
Muxkpockor: nuppoBoi
VI ONITUYECKUH C
yBenuueHneM oT 80 X
HaGop nmst u3roToBIeHUS
MUKpOIIpENapaToB
Mukpornpenaparsl
(Habop)
CoelMHUTENbHBIE
POBO/IA, TPOrPaMMHOE
oOccIIeueHue,
METOJTMYECKUE YKA3aHUS
KOMIUICKT
COITYTCTBYIOIIUX
HJIEMEHTOB JIJIs1 OIIBITOB 10
MEXaHHKe

KOMIUICKT
COITYTCTBYIOIIUX
HJIEMEHTOB JIJIs1 OIIBITOB IO
MOJICKYISIpHOU (pr3mke
KOMIUICKT
COMYTCTBYIOIIUX
HJIEMEHTOB JIJIs1 OIIBITOB IO
PIEKTPOAMHAMUKE
KOMIUICKT




COIIYTCTBYIOIINX
PJIEMEHTOB ISl OIIBITOB I10
ONTHKE

1.2.

Komrmekt nocyabl
1 000pyIOBaHUS
TUTST YIEHUIECKUX
OMBITOB ((pU3HKA,
XUMHSI, OMOJIOT ).

[ITaTuB 1a00paTOPHBIiA
XUMUYECKUN

Ha6op wamex Iletpu
Ha6op nHCTpyMEHTOB
pernapoBaIbHBIX

Jloxkka 11 CoKUTaHus
BEIIICCTB

Crynka dapdoposasi ¢
MIECTUKOM

HaGop 6aHoK 115
XpaHEHHS TBEPIBIX
peaktuBoB (30 - 50 M)
HaGop cxistHOK
(pmaxoHOB) U1 XpaHEHUs
[PaCTBOPOB PEaKTUBOB
Ha6op mpubopoxk (I11X-14,
[1X-16)

[TpuGop 1u1st mosryyeHus
ra3oB

CninpToBKa

["oproyee 1151 CIUPTOBOK
DunbTpoBambHas Oymara
(50 mr.)

Konba xoHnveckas
[Tanouka crekysHHaA (C
[PE3UHOBBIM
HAKOHEYHHUKOM )
Hamegka gig
BbIMTAPUBAHUS
(BBIIApUTEIbHAS
Jareyka)

MepHBbIi THITUHID
(TUTaCTUKOBBIN)

BopoHka cTekiIsiHHas
(maumast)

Crakan crexysHHbIN (100
MJT)

["a3ooTBOAHAs TPYyOKa

b110JIOI' 1A

KOMIJIEKT BIIayKHBIX|
[pernapaToB
IEMOHCTPALIMOHHBIM]

Ha3HAYCHUE:
NIEMOHCTPAIIOHHOE,
MaTepual KOHTeHepa:
[U1aCTHK,

repMeTHYHAas KPBIIIKa:

HaJIn4yue,

1 mT.

1 mrr.




KpEIUIEHHE IKCIIOHATA:
HaJIN4ue,
KOHCEPBHpYIOIIEe
BELIECTBO: HAJINYHE,
HaKJICHKa C
HAaUMEHOBAHHUEM:
HaJIM4ue.

He MeHee 10 nmpemapaTos
13 IPUBEICHHOTO HIKE
CIIUCKA!

BitaxxHb1il npenapar
"be33yoka"

BitaxxHb1il npenapar
"T'agroka"

BiiaxkHblil npenapat
"BHyTpeHHee CTpoeHHe
OPIOXOHOT'OT0 MOJUTFOCKA"
BitayxHblil ipenapar
"BuyTpenHnee ctpoeHue
KpbICHI"

BiiaxkHblil npenapat
"BHyTpeHHee CTpoeHHe
TATyIIKA"

BitayxHblil ipenapar
"BuyTtpenHnee crpoeHue
OTULE"

Biiaxkublil npenapat
"BHyTpeHHee CTpoeHHe
pBHIOBT"

BitayxHbIil ipenapar
"Kapacp"

BitayxHbIi ipenapar
"Kopenb 6000B0TO
pacTeHus ¢ KiryoeHpbKamu"
Bnaxxublil npenapar
"KpeseTka"

BitayxHbIil nipenapar
"Hepenpa"

BitayxHblil nipenapar
"Pa3BuTHE KOCTUCTON
pBIOB"

BitayxHbIil ipenapar
"Pa3Butue Kypuupl"
BitaxxHb1il npenapar
"Cuudomenysa"
BitaxxHb1il npenapar
"Tputon"

BitaxxHb1il penapar
"Uepenaxa 60o0THAas"




Bnaxusiii npenapar "Yx"
BitayxHbIi nipenapar
"HHICpI/IHa"

2.2.

Kommekr
repbapuen
TEMOHCTPALIMOHHBIM]

Ha3snauenue:
NIEMOHCTPALIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJIn4yKe

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXeE
criicka: HazHauenue:
NIEeMOHCTpAIIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIi JTUCT,

CIIMCOK 3KCIIOHATOB:
HaJIn4yue

He MeHee § repbapueB U3
[PUBEJCHHOTO HUXKE
CIIUCKA!

["epbOapuii "/lepeBbs
KyCTapHUKH"

["epbOapmii
"JlukopacTyiue
pacteHus"

['epbapuii "KopmoBbie
pacteHus"

['epbapuii "KynbrypHble
pacTeHus"

["epOapwuit
"JlekapCcTBEHHBIE
pacteHus"

["epOapuii "MenoHOCHBIE
pacteHus"

["ep6apuii "Mopdonorus
pacteHuit"

["epb6apuii "OcHOBHBIE
rpyMImbl pacTeHui"
["epbOapwii "PactutenbHble
cooOmecTna"

["epOapmii
"CenbCKOXO03SIIICTBEHHBIE
pacTeHus"

["'epOapuii " noBuTHIC
pacTeHus"

["'epOapuii K Kypcy OCHOB
1o o011el O1oNoruu

1 mT.

1 mrr.

2.3.

Kommiiekt

Haznaueunue:

1 mrr.

1 .




KOJIJTEKIIA
IEMOHCTPALIMOHHBIM]
(TI0 pa3HBIM TEMaM
Kypca OMOJIOTHN)

IEMOHCTPAIIMOHHOE,
OCHOBA J1JIs1 KPETUJICHUS:
HaJIM4He,

HaKJICHKU C
HAaMMCHOBAHUEM: HAJINUHE
He MeHee 10 KoUIeKInit
13 MPUBEICHHOTO HIDKE
CIIMCKA:

Kosmekmms
"T'onoceMeHHbBIE
pacteHus"

Komnexius "Oburarenu
MOpPCKOTO JqHA"
Kommexmus
"ITameonTomornyeckas"
Kommexmus
"[IpencraBurenu OTps0B
HACEKOMBIX' KOJIMYECTBO
HACEKOMEIX: He MeHee 4
Komtexuus "Ipumepst
3aIATHBIX
MPUCTIOCOOTICHUH Y
HACEKOMBIX"

Konnexmus
"IIpucniocoOuTenbHBIC
M3MCHEHUS B
KOHEYHOCTSIX HACEKOMBIX"
Konnekus "Pa3Butue
HACEKOMBIX C HEIIOJIHBIM
npeBpatieHueM"
Komexuusa "Pa3zsutue
HACEKOMEIX C ITOJIHBIM
rpeBpaiieHueM"
Konnekius "Pa3sutue
IeHunos"

Komexmnus "Passutue
0a0ouku"

Kosmtekius "PakoBUHEI
MOJIJTFOCKOB"

Komekmus "CemelicTBa
0abouex"

Komekmus "CemelicTBa
PKYKOB"

Koymeknug "Cemena u
[LI106I"

Komneknusa "®opma
COXPAHHOCTH
MCKOIIAEMBIX PACTEHHUN U
SKUBOTHBIX"




HaGop
MaJICOHTOIOTMUYECKUX
HaXO0JIOK
"IIpoucxoxneHue
uesoBeka'

KOJIMYECTBO MOJIEIIEH: He
MeHee 14

3. [ XUMU
3.1. |/lemoncTparmonHnoe|CocTaB KOMIUICKTA! 1 . 1 .
o0opynoBaHUE CTOJIMK NOIBEMHBIHN

Hasnauenue: coopka
y4eOHBIX YCTAaHOBOK,
[pa3Mep CTOJCIIHULIBI: HE
Menee 200 * 200 MM,
[JIABHBINA MMOJIBEM C
MOMOIIIbIO BUHTA:
ISEMIZE (S

[[ITaTus
IEMOHCTPALMOHHBII
XUMHYECKUM:
Hazunauenue:
IeMOHCTpaIus IpuoopoB
1 YCTaHOBOK,

o11opa, CTEP>KHU, JIAMKH,
My(TBI, KOJIBIIA: HATMYHE,
BO3MO>XHOCTh
BaKperIeHUs JJIEMEHTOB
Ha pa3UYHON BBICOTE:
ISEMIZE 1S

Anmapart Juisi pOBeICHUS
XUMHYECKHUX PEAKIUM:
Hasnauenue:
TeMOHCTpaIus
XUMHYECKHUX PEaKIHii,
MOTJIOTUTEIIb MTapOB 1
ra3oB: HATUYHE,
MaTepHuas KOJIObI: CTEKJIO
HaGop asist snextponnsa
TIEMOHCTPAIlMOHHBIN:
Hasnauenue: usyuenue
3aKOHOB 3JIEKTPOJIN3a,
cOOpKa MoJIeTn
AKKyMYJIATOPA,

€MKOCTb: HaJIMYHE,
PIEKTPOABL: HATNYKE
KoMIiekT MepHbIX K010
Majioro oobema:
Hasznauenue:




IEMOHCTPAIOHHBIC
OTIBITHI,

00BveM koi6: ot 100 M 1o
2000 mu,

KOJINYECTBO KOJIO: HE
MeHee 10 mr.,

MaTepual KoJI0: CTEeKIIO
Ha6op ¢naxonos (250 -
300 mut 115t XpaHEeHUs
[PacTBOPOB PEAKTUBOB).
Hasnauenue: xpaneHue
[PacTBOPOB PEAKTUBOB,
KOJTMYECTBO (DIIAKOHOB: HE
MeHee 10 .,

MaTepuai (IIaKOHOB:
CTEKJIO

npoOKa: HaTnIne
[TpuGop 11t ONBITOB O
XUMHHU C AJIEKTPUUECKUM
TOKOM (J1a00paTOpHBIiT)
[Tpubop miis
WJUTIOCTpALMM 3aKOHA
COXPaHEHHS MACCHI
BELIECTB: COCY/I
Jlannonbra: HaKU4Ke,
npoOka: HaJln4ue,

THUII IpUOOpa:
IEMOHCTPALMOHHBII
JlenurenbHast BOPOHKA:
Hasnauenue: pasneneHue
IBYX >KHJIKOCTEH 110
MIOTHOCTH,

MaTepHuaa BOPOHKHU:
CTEKJIO

'YcTaHoBKa 111
MEPETOHKH BEIICCTB:
Haznauenue:
IEMOHCTpAIUS OYUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOAWILHUK IJIST
OXJTaKICHUS, AJTIOHXK,
npoOKa: Han4ue,

UTMHA YCTAaHOBKU: HE
MeHee 550 MM

[Tpubop st moTydeHus
ra3oB: HA3HAYEHUE:!
MOJTy4YeHUE Ta30B B MaJIBbIX
KOJIMYECTBAX,

COCTaB KOMIUJICKTA: HE




MeHee 6 IPeIMETOB
banst koMOMHUpPOBaHHAs
nmabopartopnasi: bans
BOJISTHASI: HAJIMUKE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSIMU PA3HOTO
TaMeTpa: HaJlnvune,
[UINTKA 3JIEKTPUYECcKas:
HAJTNIHE

DapdopoBas cTymnka ¢
nectukoM: Ha3znaueHnwue:
U1 pa3MeNbueHUs
KPYIMHBIX (hpakuuit
BEIIIECTB U
[IPUTOTOBJICHHUS
[IOPOLIKOBBIX CMECEH

Kom1uiekT TepMoMeTpoB
(0-100C; 0-360C)

3.2.

KoMIuiekt
XUMHUYECKUX
[PEaKTHBOB

CocTaB KOMILIEKTA:
Ha6op "Kucnotsr"
(a3oTHas1, cepHas,

Ha6op "T'unpokcusr"
(ruapoxcup Oapus,
TUAPOKCHU Kaus,
THJIPOKCHU]T KaJTBITHUS,
TUAPOKCU HATPHS)
Ha6op "Oxcumbt
MeTaJuIoB" (aJIFOMUHUS
OKCH/I, Oapus OKCHI,
pkenesa (111) okeun,
KaJIbIUS] OKCHJI, MarHUs
oxcun, meau (1) oxenn,
[TMHKA OKCHI)

Ha6op "LLlenounsie u
[11eJI0YHO3EMETbHbBIE
MeTasutbl" (JTUTHH,
HATPHUH, KaJIbIUN)
Ha6op "MeTaysr"
(amOMUHUH, 3KeTe30,
MarHuii, MeJib, IIMHK,
0JIOBO)

HaGop "lllenounsie n
[IeT0YHO3EMETbHbBIE
MeTaJlIbl" (JIUTUH,
HATPHUH, KaJIbIUN)
Ha6op "OraeonacHeie

(KpacHbIi1), OKCUA

coJisiHas, opTodochopHas )

BemecTBa" (cepa, hochop

1 mT.

1 mr.




hocopa (V)

HaGop "I"amorenst" (o,
Opom)

Ha6op "["anorenuasr"
(aJIFOMUHUS XJIOPHI,
AMMOHMSI XJIOpH I, 6apus
xyopu, xxenesa (I11)
XJIOpU/I, KaTHs HOAH],
KaJTUsT XJIOPHU]T, KBNS
XJIOPU/I, INTUS XJTIOPUI,
Maraust xjiaopua, meau (1)
XJIOpUJI, HATPHUSI OpPOMHI,
HaTpus GTOpUl, HATPUS
XJIOPU/I, IIMHKA XJIOPHI)
Ha6op "Cynbdatsl,
cynb(publ, CynbpuTh"
(asromuHUsA cynbdar,
aMMOHUS CyNb(arT,
pkenesa (I1) cynbdu,
kenesa (II) cynbdar, 7-mu
BOHBIN, KaJIUA CYJIbQar,
kobanbra (II) cynsdar,
Maraus cynbdat, Mmeau
(II)) cynbat 6e3BOAHBIH,
mvenu (I1) cynsdar 5-tu
BOJIHBIN, HATPHSI CYIb(HI,
HATpUs CyIb(UT, HATPUSL
cynb(aT, HaTpHsI
ruapocynbdar, HUKes
cynbdat

Ha6op "Kap6onats!"
(aMMOHUs KapOOHaT,
kanus kapoonat, meau (II)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
ruapoKapOoHaT)

Ha6op "®ocdartsl.
Cunukatsl" (kanus
MOHOTHIpoopTOdochar,
HATPHS CWIIMKAT 9-Tn
BOJIHBIN, HATPUS
optodocdar
TpeX3aMellleHHbIN, HATPHUs
muruipodocdar)

HabGop "Aueratsl.
Pongannapl. CoenMHEHUS
bKese3a’ (Kaus aneTar,
kanus ¢peppo (II)
reKcalMaHul, Kajaus




deppo (III) rekcaumonun,
KaJIUsl pOJaHU, HaTpUs
aleTaT, CBUHIIA aleTar)
Ha6op "Coennnenus
Mapranua" (Kaaus
[IepMaHraHaT, Maprasua
(IV) okcun, mapranma (1)
cyibdar, Maprasua
XJIOpH]T)

Ha6op "Coennnenus
xpoma'" (aMMOHUS
TUXpoMaT, Kaaus
TIXpoMaT, KaJus XpoMar,
xpoma (III) xnopun 6-tu
BOTHBII )

Ha6op "Hutpatst"
(aJIFOMUHUS HUTpAT,
AMMOHUS HUTPAT, KaJIns
HUTpAT, KaJbLUs HUTPAT,
menu (1) autpart, HaTpus
HUTpAT, cepedpa HUTpaT)
Ha6op "Nnaukatopsr"
(JTakMOM [, METHIIOBBII
OpaHKEBBIH,
dbeHondTanenH)

HaGop
"Kucnopoaconepxainue
OpraHUuYecKHe BelecTa"
(aLeToH, MIULEpPHUH,

IS TUIIOBBIN 2up, CIUpPT
H-OYTUIJIOBBIN, CIIUPT
M30aMHJIOBBIN, CIIUPT
1300yTUIIOBBIN, CIUPT
ATHIIOBBIN, (PEHOII,
dbopmainH,
DTHJICHTIIKOJIb,
YKCYCHO-3TUJIOBBIN 3(Hp)
Ha6op "Yraesonopozast"
(OeH3uH, rekcaH, He(Th,
TOJTYOJI, ITUKJIOT€CKaH)
Ha6op "Kucnotsr
opranuueckue" (Kuciaora
AMHHOYKCYCHasl, KHCJIOTa
OeH30MMHas1, KUCIIOTa
MacJisiHasi, KUCIIoTa
MypaBbHHAsI, KHCIIOTA
OJICMHOBAsI, KMCIIOTa
MaJIEMUTHHOBASI, KHCIIOTA
CTeapHHOBAsl, KMCIOTa




YKCYCHasl, KUCIIOTa
[11aBeJIeBast)

Hab6op "Yrnesoasl.
AMUHBI" (AaHWJIMH, aHUITUH
CEPHOKHCIIBIH,
JI-rrok03a, MEeTUIIaMUH
FUAPOXIIOPH]L, caxaposa)

3.3.

KoMminiekt
KOJUIEKLIUH U3
CIIICKa

HaznaucHue:
IEMOHCTPAI[HOHHOE,
BUJ] YIIAKOBKU: KOPOOKa,
OITMCAHKE: HATNIHE
CocTaB KOMILJICKTA:
Komnexuus "Bomnoknaa"
Komexus "KaMmeHHbIi
YTOJIb U IPOAYKTHI €T0
nepepadboTku"
Komnexnusa "MeTtannbsl 1
CIuiaBbI"

Konnexuus "Munepainsl u
ropHbie Topoast" (49
BH/IOB)

Kommexmus
"MunepaibHbIe
ynoopeHus"

Komnekmus "Hedts u
MPOJTYKTHI €€
nepepadoTku”
Kommexmus
"[Inactmaccer"”
Komrexnus "Torminso"
Komnexknus "HyryH u
cTanp"

Komrexknus "Kayuyk"
Komnexknus "kana
TBEpJOCTH"

HaGops! mist
MOJICIMPOBAHUS CTPOCHHUS
OpTraHUYECKHUX BEIIECTB
(yueHnueckue) He MeHee 4
[IT.

1 .

1 mrr.

DOU3NKA

CocTaB KOMIIIEKTA:
[lITaTuB
TEMOHCTPAIMOHHBIN:
Hasnauenue: nposeneHue
TEMOHCTPAITHOHHBIX
OIIBITOB, OCHOBAaHHE,

CTEP>KECHb, JIAITKH, KOJIbIIA,

1 mT.

1 mT.




My(TBI: HATNYHE

CTOJIUK TTOABEMHBIN
Tun cronvka:
yueOHBIN/Tab0paTOPHBIH,
010pa, CTEP>KEHb
BUHTOBOM, BUHT
[pEryIupOBOYHBIN:
HaJln4uue,

byHKIIMA TogbEMa U
OMYCKaHUs CTOJIMKA:
HaJIMIHe

ICTOYHMK TTOCTOSIHHOTO U
MePEMEHHOTO
HAIPSKEHUS
HasnaueHwue: 11t TUTaHHAS
[peryaupyeMbIM
MepEMEHHBIM 1
MMOCTOSIHHBIM TOKOM
PIEKTPUICCKUX CXEM,
gacToTa, I'1r: 50,
noTpeOsieMasi MOITHOCTD,
BA: 10

MaHOMETDp JKHIAKOCTHOM
IEMOHCTPAMOHHBI:
Hasnauenwue: mist
M3MEPEHUS IaBJICHUS J10
300 MM BOISIHOIO CTOJIOA
BBIIIIE U HIKE
aTMOC(EpPHOTO JTaBJICHUS,
crexssinHas U-o0pa3Has
TpyOKa Ha MOJACTaBKe:
HaJIM4Ine

KamepToH Ha
[PE30HAHCHOM SIIIUKE:
Hasznauenwe: mist
TEMOHCTpAIUU 3BYKOBBIX
KoJIeOaHUI U BOJIH,

1Ba KaMepPTOHA Ha
PE30HUPYIOMIMX SUUKAX:
HaJIn4Iune,

PE3MHOBBIN MOJIOTOYEK:
HaJIMIne

Hacoc BakyyMHBIH C
PIIEKTPOTIPUBOIOM:
Haznauenue: co3ganue
Pa3pSHKCHUS WK
M30BITOYHOTO JABJICHUS B
3aMKHYTBHIX 00BbeMaXx,
OTIBITHI: KUTICHUE




PKUIKOCTU TIPU
[OHWKEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPECHHEE
aBJICHUE U JP.

Tapenka BakyymHas:
Hasnauenue:
IEMOHCTpaLus ONBITOB B
3aMKHYTOM 00BbeMe ¢
[pa3pEKEHHBIM BO3IyXOM,
OCHOBAHUE C KPAaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pE3UHOBAs
[IPOKJIAJIKA,
DIICKTPUYECKUN 3BOHOK:
SENG LS

Benepko Apxumena:
HazHayenue:
IEMOHCTpALUs AEUCTBUS
PKUJIKOCTU Ha
[IOTPY’KEHHOE B HEE TEJO
1 U3MEPECHHUE BEJINYMHBI
BBHITAJIKUBAIOIICH CHUJIBL,
BEJIEPKO, TEJIO
[THHAPUYECKON (HOpMBI,
[IPYKUHHBII THHAMOMETP:
HaJIU4Ke

OrauMBO BO3JyLIHOE:
Ha3snauenue:
IEMOHCTpaLus
BOCIIJIAMEHEHHUs FOproYen
CMECH IIpU ee ObICTPOM
CXKAaTHH,

TOJICTOCTEHHBIM LUIHHID,
[TOpPILICHb HA
METAJJINYECKOM LITOKE C
PYKOSITKOM, IIOJICTaBKa
JUIsI IAJTMHIpA: HATTMYHE

4.1.

O6opynoBanue st
TEMOHCTPAIMOHHBIX
OIIBITOB

[Tpubop ms
IEMOHCTpALUK J1aBICHUS
B kuKocTu: HazHaueHue:
IEMOHCTpALUs U3MEHEHUS
TaBJIeHUS C TITyOUHOM
MOTPY)KEHHS,

TaTYMK JaBJICHMUS,
KPOHIUTEWH JUIs
KPEIUICHUS HA CTCHKE
cocy/a: Halluuue

[Tpubop mis
IEMOHCTpaLUU




aTMOC(EPHOTO TaBJICHUS
(Marzmebypreckue
MOJTyIIAPUS):
Hazunauenue:
TIEMOHCTPAIHSI CHITBI
aTMOc(epHOTro JaBIeHMUS,
TBa Pa3bEMHBIX
METATUIECKIX
MOJTyIIAPHS C TTPOIHBIMHU
PYYKaMHU ¥ XOPOIIIO
pUILUTH()OBAHHBIMU
KpasiMy, HUTIIIEIH C
KPaHOM: HaJIM4HeE,
cO37aBaeMO€ BHYTPH
1apoB
BaKyyMMETPHUYECKOE
maBnenne: He MeHee 0,05
MI]a,

MaKCHMaJbHOE
pa3pbIBalollee yCHIINE: He
menee 90 H

HaGop ten paBHOTO
oOvema: Haznauenue: ans
OTIpeIeIeHuUs 1
CpaBHEHHMSI TEIJIOEMKOCTH
U TUIOTHOCTH Pa3IInIHBIX
TBEP/bIX MAaTEPHUAJIOB,
[VUTHH]PBI U3 PA3THYHBIX
MaTepUasoB: HE MeHee 3
IIT.,

KPIOYKU 151
10/IBEIITUBAHUS
[WJIMHPOB: HATTHMYNE
HaGop Ten paBHOI Macch:
Haznauenwue: miis
OTIpeNIeICHUS 1
CpPaBHEHHIO TNIOTHOCTH
[Pa3TUYHBIX MAaTEPHAJIOB,
[WTHHIPBI U3 PA3ITUYHBIX
MaTepUajoB: HE MeHee 3
IIT.,

KPIOYKH JIJISI
MOJIBEIINBAHUS
[IVJTHH]IPOB: HATHYNE
Cocyabl coO0IIA0NTNeCs:
Hasznauenmue:
MeMOHCTpaIus
0JIMHAKOBOTO YPOBHS
OJHOPOJIHOM KUJIKOCTH B




COOOTIAFOIINXCSI MEKIY
co0oii cocyax pa3HOi
(bopMbl,

CO00LIAOIINeECS
CTCKJISTHHBIC TPYOKH
pa3Hoil popMmbI: HE MeHee
3 miT.,

MOJICTABKA: HATMYUE
TpyOxa HproToHa:
Hasnauenue:
TeMOHCTpaIus
OJIHOBPEMEHHOCTH
MaICHHS Pa3IUIHBIX TCI B
pa3peKEeHHOM BO3yXeE,

(b yHKIMS TOAKIIOYEHHS K
BaKyyMHOMY HacoCy:
HaJIU4ue,

JUIMHA TPYOKU: HE MEHEe
80 cMm.,

[PE3UHOBBIE MTPOOKH,
HUIIIEJb: HATU4ue,
KOJIMYECTBO TN B TPYOKeE:
HE MEHEe 3 IIIT.

[[Tap Ilackais:
Hasnauenue:
IEeMOHCTpaIus epeiavu
[IPOU3BOJUMOTO Ha
PKUJIKOCTD JaBJICHUS B
3aMKHYTOM COCYIIE,
TEeMOHCTpaIs Mo IbeMa
PKUIKOCTHU TIOJT ACHCTBHEM
aTMOC(EpHOTO JIaBJICHUS,
METAITUYECKUH IUTUHAD
C ompaBamu, MOPIIEHb CO
[ITOKOM, ITOJIBIM
METAUTAYECKUI ap ¢
OTBEPCTUSIMU: HAJIUYHE,
TUTHHA WIAH]IPA: He
MeHee 22 cM,

muaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ xoabIOM:
Haznauenue:
TeMOHCTpaIus
paciIMpeHus TBEp0ro
TeJa MPU HarpeBaHUH,
[ITaTUB, METAJUTHUECKOE
KOJIBIIO ¢ My(TOH, TIIap ¢
[IEIIOYKOM: HAaJIM4Ke,




TTMHA TIETTOYKHU: HE MEHEe
80 MM,

muaMeTp IIapa: He MeHee
25 MM

[L{nmuHIpBI CBUHIIOBHIE CO
ctpyrom: Ha3znauenue:
TEMOHCTpAIUs B3aUMHOTO
MPUTSKEHUS MEXKIY
ATOMaMU TBEPIBIX TE,
KOJIMYECTBO OJMHAKOBBIX
[WJIMHIIPOB: HE MEHEE 2
IIT.,

MaTepHua [HJIAHIPOB:
CTaJb U CBUHEIL,

KPIOYKU JJIs1
MO/IBSITUBAHUS: HATUIHE,
CTpPYT, HalpaBJsIoLIas
TpyOKa: HaJIM4Ke
[Tpubop Jlenma:
Haznauenue: mia
MCCIIETOBaHUS
3aBUCUMOCTHU
HaIpaBIICHUS
WHYKIIMOHHOTO TOKA OT
XxapakTepa U3MEHEHUS
MarHMTHOTO TTOTOKA,
CTOMKa C KOPOMBICIIOM:
HaJu4ue,

KOJIMYECTBO
QITIOMUHHUEBBIX KOJIEII: HE
MeHee 2 IIT.,

Mpope3b B OJTHOM U3
KOJICIl: HATMIue

MarnuTt 1yrooOpa3HbIit
TEMOHCTPAIMOHHBIIA:
Haznauenue:
IEMOHCTpAIUs CBOICTB
MOCTOSTHHBIX MarHUTOB,
TUT MarHWTa!
HaMarHWYEHHBIN OpPYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEeHHE MOJIIOCOB
MarHuTa: HaJTM4ne
MarauT nojiocoBon
TEMOHCTPAIIMOHHBII
(mapa): Haznauenwue:
IEMOHCTpAaIKs CBOMCTB
MOCTOSTHHBIX MarHUTOB,




TUT MarHUTA!
HaMarHAYEHHBIH OPYyCOK
NpSIMOJIMHEHHOM (hOpMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TTOJTIOCOB
MarHuTa: HaJluuue
CTpesiki MarHUTHBIE Ha
mratuBax: HazHaueHue:
IeMOHCTpaIus
B3aMMO/ICVCTBHSI TIOJIFOCOB
MarHuTOB, OPUEHTALIUN
MarHuTa B MArHUTHOM
noie,

HaMarHAYEHHAasl CTPEJIKa:
HaJIU4ue,

KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
MO/ICTaBKAa: HAJTMUNE
Ha6op
IEMOHCTPALMOHHBII
"OnexrpocraTuka"
(amexTpockonsl (2 mr.),
cynTaH (2 mT.), majo4ka
CTEKJITHHAS, MTaJI0UKa
POOHUTOBAS, IITATUBBI
n30Mpyromue (2 1mir.)
Marmna snekTpodopHas
VTN BBICOKOBOJIBTHBIN
ncTouHUK: HazHaueHue:
1S TIOJTyYeHUS
PIEKTPUYECKOTO 3apsiaa
BBHICOKOTO TTOTCHITHAIA U
[OJIY4EHHS] ICKPOBOT'O
paspsina,

MMCKH Ha CTOMKAaX:
HaJIU4ue,

KOJINYECTBO JIEUIEHCKUX
0aHOK: HE MEHee 2,
M0JICTABKA: HATMYUE
KoMIuiekT mpoBo10B:
J{muna: He menee 500 mm
-4 m., 250 MM - 4 mT.,
100 Mm - 8 miT.,
Ha3HAYCHUE: JIsI
MOKTIOYCHUS
TEMOHCTPAI[MOHHBIX
npuOOpOB U
000pyI0BaHUS K




MCTOYHUKY TOKA, JJIs
COOPKHU AIIEKTPUUECKUX
LieIieii, BKIIroYas
PJIEMEHTHI U3 PaOOTHI
"TlocTostHHBI
PIEKTPUYECKHI TOK"

4.2.

O6opynoBanue st
abopaTOPHBIX
paboT u
YUYEHUYECKUX
ombITOB (Ha 6a3ze
KOMILJIEKTOB J1JIs1
OI'D)

[[ITaTuB 1a0OpaTOPHBIN C
nep KaTeNsIMu

BECHI DJICKTPOHHBIE
MEH3YpKa, Mpeaen
n3mepenus 250 mu
nunamometp 1 H
nunHamometp S H
HAJIUHAP CTAJIbHOM, 25
cM3

[VUTHH]P aTFOMAHUEBBINA
25 cm3

[VUTHH]P aTIOMAHUEBBINA
34 cm3

ATUHAP MJIACTUKOBBIN 56
cM3 (U1 U3MEpPEHUs CUIIbI
Apxumesa)

npyxxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl 1o 100 r (6 mIT.)
rpy3 HAOOPHBII
YCTaHaBIMBAET MaccCy C
marom 10 r

MepHasi JICHTa, JTMHEeWKa,
TPAHCIIOPTUP

OpPYCOK C KPIOYKOM H
HUTBIO

HATPaBIISONIAs ATMHOM
He meHee 500 mm.
J{0KHBI OBITH
00ecIeYeHbl pa3Hble
KOX(PQUITUEHTHI TPEHUS
Opycka 1o
HaIpaBJIAOLILEH
CEKYHIOMED
PIEKTPOHHBIN C JATYMKOM
HaIpaBJIAIOIIAst CO
IKAJION

OpYCOK JIepeBSHHBIN C
TyCKOBBIM MarHuTOM
HUTSHOW MasiITHUK C
CPY30M C ITYCKOBBIM
MarHuTOM H C
BO3MOYKHOCTBIO

8 mT.




W3MCHCHUS JJINHBI HUTH
pbIyar

0JIOK IMOJIBHKHBIN

0JIOK HEMOIBHYKHBIN
KaJIOPUMETP

TEPMOMETP

MCTOYHUK TTUTAHHS
MOCTOSTHHOTO TOKA
(BBITIPSIMUTEIb C
BBIXO/IHBIM HAIPSKEHHEM
36 - 42 B i
OGaTapeiHblii OJI0K ¢
BO3MOYKHOCTBO
PETYIUPOBKHU BBIXOIHOTO
HaIPSKEHUS

BOJIETMET]
nByxmpenenbHbiii (3 B, 6
B)

aMIIepMETp
nByxnpenenbHbiil (0,6 A,
3A)

pesuctop 4,7 Om
pesuctop 5,7 Om
nammouka (4,8 B, 0,5 A)
MEPEMEHHBII pe3UCTOp
(peoctat) 1o 10 Om
COeIMHUTENbHbBIE
poBoja, 20 mir.

KITIOY

Ha0Op MPOBOJIOYHBIX
pe3uctopos plS
coOuparoriast TMH3a,
(boKycHOE paccTosIHHE
100 mm

coOuparorias TMH3a,
¢doxycHoe pacctosiHue 50
MM

[paccenBaromIas JMH3A,
(boKyCHOE pacCTOSIHHE -
75 MM

DKpaH

ONTHYECKAsT CKAMBbSI
cinaig "Monaenn
npeamera'

OCBETHTEIH
TOJTYIIAIHHJIP C
[UTAHIIETOM C KPYTOBBIM
TPAHCIIOPTHPOM

[Tpubop st u3ydeHust




ra30BbIX 3aKOHOB
Kanwusipel
JlnppaxkonHas pemeTka
600 mTpuxoB/MM
JlndpakumonHas pererka
300 mTpuxoB/MM

3epkaino

JlazepHas ykaska
[losspony B pamke

[llenu FOnTa

Karynika MOTOK

biiox 1uonos

bJI0K KOHJIEHCATOPOB
Komnac

Marsut

DIIEKTPOMAarHuT

ONWIKH KEIE3HBIE B
OaHke

TexHogoru4aeckas HaIpaBJICHHOCTb

1.

OO6pa3oBaTEILHBIN
KOHCTPYKTOP JJIs
MPAKTUKU OJIOYHOTO
[IPOrpaMMUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoGoToTexHUUIeCKUi
Ha0Op MpeaHa3HAuYCH IS
M3Y4EHUsI OCHOB
POOOTOTEXHUKH, ACTANICH,
Y3JI0B U MEXaHU3MOB,
HEOOXOIUMBIX I
CO3TaHMUS
[POOOTOTEXHHUUECKUX
YCTPOMCTB.

HaGop mpexacrasmiser
c0001 KOMILJIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTETHHBIX
PIICMEHTOB U
PIEKTPOTEXHUIECKUX
KOMIIOHCHTOB.

HaGop no3Bossier
cobupats (1
MPOrpaMMHUPOBATH
coOupaeMple MOJICIIN), U3
DIIEMEHTOB, BXO/SIINX B
€ro CoCTaB, MOJIEIH
MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATU3HPOBAaHHBIM
VIIPaBJICHUEM, B TOM
YKClie Ha KOJIECHOM XOIY,

A TAK)KE€ KOHCTPYKIUH,

1 mr.

1 mr.




OCHOBaHHBIX Ha
MCTIONIb30BAHUU TIepeay
(B TOM YHCJIC YEPBIIHBIX
1 3y04aThIX), a TAKXKE
[pPBIYATOB.

CBETOMOTHBIN
MaTPUYHBIN JUCIUIEH C
Oernoii MoJCBETKOM Ha
KOHTpOJIIEpE
KonuyectBo nopros
BBO/[a/BBIBOIA Ha
KOHTPOJIJIEPE HE MEHEE O
KosnuecTBO KHOIIOK HE
MeHee 4

OO6111ee KOIMYECTBO
HIIEMEHTOB: HEe MeHee 520
[IT, B TOM YHCJIE:

1) nporpamMmmupyemslii
0JIOK yIpaBJICHUS,
KOTOPBI MOKET paboTaTh
AQBTOHOMHO U B
IOTOKOBOM PEXKUME;

2) cepBOMOTOPHI

3) IaTYUK CHUJIBI

4) TaT4UK pacCTOSHUSA

5) IaT4uK 1BETa

6) aKKyMyJsiTOpHast
OaTapest

7) IInacTukoBbIC
CTPYKTYpPHBIC DJICMEHTHI,
BKJTIOYAst
nephopupoBaHHbIE
PIIEMEHTHI: OaNKH,
KYOWKH, OCH 1 BaJIbI,
COEIMHUTEIbHbBIE
PIIEMEHTHI K OCSIM,
[1IECTEPHHU,
npeaHa3HauYeHHbIC TS
CO3JaHMSI YEPBSIYHBIX U
3y0udaThIX nepeaad,
COEIMHUTENbHBIE U
KPETIe)KHBIE DJIEMEHTBI;
7) IIporpammuoe
oOecreucHue,
MCTIOJIb3yeMOe ISt
MPOTPAMMHUPOBAHHS
coOHpaeMbIX
[POOOTOTEXHHUECKUX
MOJICJIEN U YCTPOMCTB,




TOCTYITHO JJIsI CKAUYMBaHUs
u3 cetu MHTEpHET

OO6pa3oBaTEILHBIN
HAOOp 1O MEXaHHKE,
MEXaTPOHHUKE U
POOOTOTEXHHUKE

KoMIUIeKT 7151 M3y4eHust
OCHOB 3JICKTPOHUKU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
npeHa3HAYCH IS
MPOBEICHUS YIeOHBIX
3aHATHU 110 YJICKTPOHUKE
1 CXEMOTEXHHUKE C LEJbIO
M3y4eHHs Hauobosee
pacupoCTpaHEHHON
DJIEMEHTHOM 0as3kl,
[IPUMEHSAEMON IS
MH)XCHEPHO-TEXHUYECKOTO|
TBOPYECTBA YUALIHXCS
pa3paboTKu y4eOHBIX
Mozeneit podoros. Habop
TOJI’KEH MO3BOJISITh
YYaIiMCcs Ha PaKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUH
MPOEKTUPOBAHUS
[POOOTOTEXHIHUECKUX
KOMIUIEKCOB Ha IpUMepe
yaeOHBIX MOJIEeH
POOOTOB, a TAKXKE U3YUUTh
OCHOBHBIC TEXHUYECCKHE
perieHus B 00J1acTi
KHOCPHETUYECKHUX U
BCTPAMBACMBIX CHCTEM.

B cocTtaB koMmIIeKTa
TOJIKEH BXOJIUTh HAabop
KOHCTPYKTHUBHBIX
PJIEMEHTOB JJIs1 COOPKHU
MaKeTa
MaHUITYJISIITAOHHOTO
po0O0Ta, KOMIUIEKT
METATHICCKUX
KOHCTPYKTUBHBIX
PJIEMEHTOB JJISI COOPKH
MaKeTa MOOHJIBHOTO
poboTa u T.II.

B coctaB koMILIeKTa
BXOJIUT HaOOP
DIICKTPOHHBIX
KOMIIOHCHTOB JIJIsI

M3YUCHHUS OCHOB

1 mT.

1 mr.




DJICKTPOHHUKH H
CXEMOTEXHHKH, a TAKKE
KOMIUICKT IPUBOJIOB U
TaTYUKOB PA3IMUYHOTO
THUIA JUT Pa3pabOTKH
POOOTOTEXHUYECKUX
KOMILIICKCOB.

B cocTtaB koMIiekTa
TOJI’KHO BXOJIUTH: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
1T, CEPBOIIPHUBO,T
0OJIBIIION - HE MEeHEe 4 1T,
CEpPBONPHUBOJI MAJIBIN - HE
McHee 2 IIT,
WH(}paKpaCHBIN JATUYHK -
HE MEHEe 3 IIT,
YJIBTPa3BYKOBOM TATUHK -
He MeHee 3 1T, TaTYUK
TEMIIEpPaTyphl - HE MEHee

1 mT, TaTYnK
OCBEILIEHHOCTHU - HE MEHee
1 T, HAGOP PITEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucropsl,
KOH/ICHCATOPBI,
CBETOJIMO/IBI PA3IMIHOTO
HOMMHAJIA), KOMIUIEKT
MPOBOJIOB IS
OecraeyHoro
MPOTOTUITUPOBAHUS,
riata OecrnaeyHoro
MPOTOTUITUPOBAHUS,
AKKYMYJIIATOD U 3apsaHOe
YCTPOMCTBO.

B cocraB koMIUIEKTa
TOJIKEH BXOJIUTH
[IPOrpaMMHUPYyEMBIN
KOHTPOJLIED,
[IPOrpaMMUPYEMBIH B
cpene Arduino IDE unmun
AHAJIOTMYHBIX CBOOOIHO
PacIpOCTpaHsAEMBbIX
cpenax pa3paboTKH.

[ I[porpammupyembli
KOHTPOJIJIEP JOJIKEH
001a1aTh MOPTaMHU 151
MOJIKJIFOUEHUS LIUPPOBBIX
1 aHAJIOTOBBIX YCTPOMCTB,
unrepdeiicamu TTL,




USART, I12C, SPI,
Ethernet, Bluetooth i
WiFi.

B cocTtaB komIIeKTa
ITOJI’KEH BXOJHUTH MOJTYJIb
TEXHUYECKOTO 3pEHUs,
[peICTaBISIONINI cOO0H
BBEIYUCIUTEILHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOITPOIIECCOPOM
(k0-BO A11ep - He MeHee 4
[IT, YaCTOTA SJIpa HE
MeHee 1.2 [T, oobeM
O3V - He MeHee 512 MO,
00BEM BCTPOCHHOM
naMsaTH - He MmeHee 8 10),
WHTEIPUPOBAHHOMN
KamMepoi (MaKCUMaIbHOE
[paspenieHue
BHJICOIIOTOKA,
nepeaaBaeMoro o
untepdericy USB - He
MeHee 2592 x 1944 en.) u
OIITHYECKON CHCTEMOM.
Moyib TEXHUYECKOTO
3peHUs T0JDKEH 00J1a/1aTh
COBMECTHUMOCTBIO C
Pa3IMYHBIMHU
MPOrPaMMHUPYEMBIMU
KOHTPOJIJIEPAMH C
MOMOIIIBIO0 UHTEP(EHCOB -
TTL, UART, I2C, SPI,
Ethernet. Momynb
TEXHUYCCKOTO 3PCHHUS
TOJDKEH UMETh
BCTPOEHHOE MPOTrPAMMHOE
oOecIieueHre Ha OCHOBE
OTIEPAIMOHHOMN CHCTEMBI
Linux, O3BOJISIONIEE
OCYIIECTBIISITH HACTPOUKY
CHCTEMBI MAIlTMHHOTO
00yueHus: mapaMeTpoB
HEUPOHHBIX CETEN IS
0OHapyX)eHHs] 00HEKTOB,
OTIpeICIICHUS UX
MnapaMeTpoB U
maapHEHIICH
UACHTU(DUKAIIH.




KomruiekT noymken
o0ecrieunuBaTh
BO3MOXXHOCTh N3YYEHUS
OCHOB pa3paboTKu
MPOTPAMMHBIX H
ArnmapaTHBIX KOMIUIEKCOB
WH)KEHEPHBIX CHCTEM,
peleHuii B cepe
"UuTepHer Bemen", a
TaK)KE pELICHUN B
006sacT pOOOTOTEXHUKH,
HCKYCCTBEHHOTO
WHTEJUIEKTA ¥ MAIIMHHOTO
00yueHusl.

KommberorepHoe 06opynoBanue

1

HoyTtOyk

DopM-(hakTop: HOYTOYK;
KecTkas, HeOTKIIOUaeMas
KJIaBHATYpa: HAIHMYHNE;
Pycckas packianka
KJIABHATYPHI: HAJTHYHE;
/InaroHane 3kpaHa: HE
MeHee 15,6 110MMOB;
Paspemienne skpana: He
Meree 1920 x 1080
MMUKCEIICH;

KomnuuecTBo sep
mpoiieccopa: He MeHee 4;
KonnuecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yacToTa
mpoiieccopa: He MeHee |
[T,

MaxkcuManbHas TaKTOBast
4acTOTa MpoIeccopa: He
Mmenee 2,5 I'T;
K>m-nmamsars npoueccopa:
He MeHee 6 MOaiiT;
O0beM yCTaHOBICHHOMN
ONEpPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O0BeM Mo IePKIBAEMOM
OTIepaTUBHOM MaMSTH (1]
BO3MOXXHOCTH
pacIIMpeHusi): He MeHee
24 I'0aiiT;

O6bvem HakormTenst SSD:
He meHee 240 "0aiiT;

3 mT.

Bpemst aBTOHOMHOMI

2 IIT.




paboTs! OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOYKa C
YCTaHOBJIEHHBIM
AKKyMYJISITOpOM: He Oolee
1,8 xT;

Buewnuii uarepdeiic
USB crangapra He HUXe
3.0: HEe MeHee Tpex
CBOOOIHEIX;

Buewnuii uarepdeiic
LAN (ucnons3oBaHue
MePEeXOIHUKOB HE
MPEyCMOTPEHO):
HaJIUYUE;

Hanuune monynen u
nHTEphErCcoB
(McTob30BaHKE
[EPEXOIHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becripoBoHas CBA3b
Wi-Fi: nanmuuue ¢
MOAJEPKKOW CTaHAApTa
IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: namuuue;
MaHunyiasTop "Mblb':
HAJIUYUE;
[IpenycraHoBiIEHHAs
OTIepalMOHHAs CUCTEMA C
rpaguueckum
MOJIb30BATEIbCKUM
uHTEpdeiicom,
oOecreunBaromias paboty
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
MPUIIOKEHUI: HATNYHE.

MOV (mpuHTep,
CKaHep, KOIUp)

Tun yctpoiictBa: MOY
(ynkMM nevatw,
KOITUPOBAHUS,
CKaHUPOBAHUA);

dopmat Oymaru: He
MeHee A4,

[[BeTHOCTD: YepHO-OeIbIi;
TexXHOI0rus nevyaTu:
azepHast

MakcuManabHOe

1 mr.

1 mr.




[pa3peleHue rnevyaT: He
MeHee 1200 x 1200 Touek;
Wurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

NPO®UIbHBIN KOMILJIEKT OBOPYJIOBAHUS

HaumenoBanue
o0opynoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapaKTePUCTUKU

KonnuecTtBO enunHumIl
JUTS TPO(UIIBHOTO
KOMIUIEKTa
(oO1re00pa3oBaTeNbHBIE]
OpraHu3aIuy, He

KonnuectBo enunauIl
111 TPOHIEHOTO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
00111600pa30BaTEIIHHBIC

SIBIISTIOIINECS OpTraHu3alum), eJl. U3M.
MaJIOKOMITJIEKTHBIM ),
e/1. U3M.

BA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-HayYHasi HAIIPaBJIECHHOCTb
1. [Hudposas OOecmeunBaeT BBIIIOJIHEHUE |3 MIT. 2 1IT.

maboparopust 1o mabopaTopHbBIX paboT Ha

OGuosorun YPOKax 1o OHOJIOTUH B

(yaeHu4ecKkas) OCHOBHOM IITKOJIE

[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeATeTbHOCTH YIaIIuXCs.
Komirexkranus:
becripoBogHON MYJIBTUIATYUK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMH JaTYNKAMU:
JlaTunk BIaXXHOCTH C
Tana3oHOM U3MEPEHUS
0...100%

JlaTarK OCBEIIEHHOCTH C
TMara3oHOM U3MEPEHHUS HE
yxe uem ot 0 1o 180000 nk
/latuuk pH ¢ nnanazonom
M3MEpEeHUs He yke ueM ot 0
o 14 pH

JlaTuuk TemMIeparypsl ¢
TMara3oHOM U3MEPEHHUS HE
yke ueM ot -20 no +140 C
JlaTumk
PJIEKTPONPOBOIUMOCTH C
nmuana3oHaMHu U3MEpPEHUs He

yke yeM oT 0 10 200 MkCw;




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

JlaTuMK TEMIIEpATYypHI
OKpYKaroIlen Cpeibl ¢
TMara3oHOM U3MEPEHHS HE
yke ueM ot -20 1o +40
AKceccyaphl:

Kabens USB
COCTMHUTEIIbHBIN

3apsiIHOE YCTPOIMCTBO C
kabesem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOACTBO 110
PKCIUTYaTaluu UG POBOA
nmabopaTopuu

[{ndposas BuacOoKamepa ¢
METANTHYECKUM IIITATHBOM,
pa3pemienue ve menee 0,3
Mvke

[IporpammHoe obOecrieueHne
MeTtoauueckue
pekomeH1anuu He Menee 30
pabot

YakoBka

Hanuune pycCKOA3bIYHOTO
caiiTa MoAJIep KKK, HaJu4ne
BHJICOPOJIUKOB.

[udposas
maGopaTopus o
XUMHU

(yueHndeckas)

OOecrieuynBaeT BBIIIOJIHCHHE
abopaTOPHBIX pabOT MO
XUMUU HA YPOKax B OCHOBHOU
[IKOJIE U
[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeSITEIbHOCTH yYaIlUXCSl.
KoMmiekranusi:
becripoBogHON MYJIBTHIATYUK
10 XUMUH C 4-Ms
BCTPOCHHBIMH JaTYMKAMU:
/latuuk pH ¢ nnanazonom
M3MEpEeHUs HE yke ueM ot 0
o 14 pH

JlaTarKk BBICOKOM
TeMIiepaTypbl (TEpMOIIapHbIi)
C AMana3oHOM MU3MEpPEHUs He
yke gem oT -100 1o +900 C
JlaTunk
PIEKTPOIPOBOAUMOCTH C
nrana3oHaMHu U3MEPEHUS HE

yxe uem ot 0 10 200 MxCwm;




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

JlaTuMK TEMIIEpATYypHI
[IATUHOBBIN C UAMAa30HOM
M3MepeHus He yxke ueM oT -30
mo +120 C

OTnenbHbIE JaTYNKU:
JlaTuuk ONTUYECKOM
[JIOTHOCTH 525 HM
AKCecCyaphbl:

Kabens USB
COEIMHUTENbHBIN

3apsiTHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO MO
PKCILTyaTaluy HU(ppPOBOH
nmabopaTtopuun

HaGop nabopatopHoii
OCHACTKHU

[IporpammHoe obecrieueHue
MeToauuecKkue
pexomeHaauuu He meHee 40
pabot

Hanuune pycCKOA3bIYHOTO
caiiTa MoAePKKH

Hanure BUAEOpOIUKOB.

[udposas
maGopaTopus o

buzuke
(yueHndeckas)

OObecreuynBaeT BHIOJIHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (HU3UKH.
KoMIuiekranus:
becnpoBoHOM MYTBTHAATIYUK
Mo Gu3mKe ¢ 6-10
BCTPOCHHBIMH JATYNKAMH:
[{ndpoBoit gaTunk
TEMITEPATYPHI C TUATIa30HOM
M3MEpeHus He yxe yeM ot -20
o 120 C

[{ndpoBoit gaTank
A0COJIFOTHOT'O JIABJICHUS C
TMana3oHOM U3MEpEeHHs He
yxe ueM oT 0 10 500 kIla
JlaTuuK MarHUTHOTO TIOJIS C
TMara30HOM U3MEPCHHUSI He
yke yeM oT -80 o 80 mTn
JlaTuMK HAnpsKEHUS C
Muana3oHaMH U3MEpPEHUs He

yke 9em oT -2 1o +2 B; ot -5




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

/laTyuK TOKa HE YK€ 4eEM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
MOKa3aTeIsIMU HE MEHEee YeM:
+-29;+/-49;+/-8¢
OTnenbHBIE YCTPONCTBA:
USB ocmmtorpad He MeHee
2 xaHana, +/- 100 B
AKceccyaphl:

Kabens USB
COCTMHUTEIIbHBIN

3apsiIHOE YCTPOIMCTBO C
kaOenem miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

KoHcTpykTOp Aist
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pyKoBOICTBO 110
PKCIUTYaTaluu UG POBOMA
nmabopaTopuu

[IporpamMMHOe obecrieueHne
MeTtoauueckue
pexomenaanuu (40 padbor)
Hanuune pycCKOA3bIYHOTO
caiiTa MoJJICPKKHU

Hanure BUAEOPOIUKOB.

KommprorepHoe 000pynoBaHue

4.

HoyTOyx

DopMm-pakTop: HOYTOYK;
KecTkas, HeoTKIIFouaeMas
KJIaBUaTypa: HAJIN4ueE;
Pycckas packnanka
KJIaBUATYyphl: HAJIMYUE;
/Inaronanp 3KpaHa: HE MEHEe
15,6 nroiMoB;

Pazperenne xpana: He
MmeHee 1920 x 1080 nukceneii;
KosmmuecTBo siaep
[poiieccopa: He MeHee 4;
KonnyecTBO NOTOKOB: HE
McHee 8;

bazoBas TakTOBas yacToTa
rpoueccopa: He menee 1 [T
MakcumanbHasi TAKTOBas
4acTOTa MpoIeccopa: He
MmeHee 2,5 IT;

Ksmi-mamsats npoueccopa: He

3 mIT.

2 IIIT.




MeHnee 6 Moaiit;

OO0BeM ycTaHOBIEHHOM
ONEpPaTUBHON MaMATH: HE
MeHee 8 ['0aiiT;

O0BeM oI PIKUBACMOM
OTIepaTUBHON MaMATH (715
BO3MO>KHOCTH PacIIMpPEHUs):
He McHee 24 ['0aliT;

O6bem HakonuTens SSD: He
Mmenee 240 ['6aiiT;

Bpemst aBTOHOMHOM paboThI
oT G6arapeu: He MeHee 6
JaCOB;

Bec HOyTOYyKa €
YCTaHOBJIEHHBIM

AKKyMyJsaTopoMm: He Oornee 1,8

KT;

Buemnuit unrepdeiic USB
cTtaHmapta He Hxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnunii nuarepdeiic LAN
(ucmosib30BaHUE
[epPEeXOTHUKOB HE
[IPEyCMOTPEHO): HAJINYKE;
Hanuuue monynei u
uHTEpQEeiicoB
(McTIoJIb30BaHUE
MEPEXOIHUKOB HE
penycMoTpeHo): VGA,
HDMI,

becripoBoHas cBsi3b Wi-Fi:
HaJIu4ue C MOAACPKKON
crangapta [EEE 802.11n wim
COBpEMEHHEE;
\Web-kamepa: Hamnuue;
MaHunyasTop "Mplib":
HaTH4Yne;
[IpenycraHoBIEHHAs
OIepallMOHHAs CHUCTEMa C
rpaduueckum
[10JIb30BATEIBCKUM
nHTEpdeiicom,
oOecnieunBaroas padoTy
pacpOCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHUI

HaJIM4ue.

MOV (npunrep,

Tun ycrpoiictBa: MOY

1 1.

1 .




CKaHep, KOIup)

(pyHKUMU eyaTH,
KOIIMPOBAHU,
CKaHHUPOBAHMUA);

@dopmat Oymaru: He MEHee
Ad;

[[BeTHOCTB: YepHO-0OeIbIii;
TexHomorus nevaru:
nazepHas

MaxkcumanbHOE pa3pelieHue
nevyatu: He MeHee 1200 x
1200 Touek;

Hurepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPYJIOBAHUE

ECTGCTBGHHO-Hay‘-IHaSI HaIpaBJICHHOCTb

1.

[udposas
maGopaTopus o

OuoJIOruun
(yueHudeckas)

OObecreuynBaeT BHIOJIHEHUE
11abopaTOpPHBIX pabOT Ha
YpOKax 1o OMOJIOTHUU B
OCHOBHOM HIKOJIE U
[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeSITETbHOCTH yJaIluXCsl.
KomMrmiekranusi:
becrpoBOAHON MYJIBTHAATYUK
o Ouoyoruu ¢ 6-10
BCTPOCHHBIMU JIATYUKAMMU:
JlaTyuK BIaXHOCTH C
Mara3oHOM U3MEPEHUS
0...100%

J[aT4rK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHHS HE
yxe yeM ot 0 7o 180000 nx
/latuuk pH ¢ nnanazonom
3MepeHus He yxe ueM oT 0
o 14 pH

JlaTurK TEMIEepaTypsl ¢
TMana3oHOM U3MEPEHHS HE
yxe uem oT -20 no +140 C
JlaTamk
PJIEKTPOIPOBOAUMOCTH C
rana3oHaMy U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCwm

JlaTuuK TEMIIEpaTyphI
OKpY>KarolleH Cpeibl ¢
TMana3oHOM U3MEPEHHUS HE
yxe ueM oT -20 1o +40

AKceccyapbl:

1 .

1 mrr.




Kabens USB
COEMHUTENbHBIN

3apsiTHOE YCTPOMCTBO C
kabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOICTBO 11O
PKCIITyaTaluu UQpoBoii
nmabopaTtopuu

[{udposas Bumeokamepa ¢
METAJUTHICCKUM IIITATHBOM,
paspemenue He meHee 0,3
Mrukc

[IporpammHOe obecrieueHue
MeToanuecKkue
pexomeHaanuu He meHee 30
pabot

YakoBka

Hanuure pyccKosi3pIMHOTO
caiiTa MOJJEPKKU, HATUIHE
BIJICOPOJIMKOB.

[ndposas
mabopaTopust 1o

XHUMUH
(yueHHueckas)

OO6ecnieunBaeT BHIMIOJIHCHUE
nmabopaTopHBIX padoT MO
XUMHUU Ha YPOKax B OCHOBHOU
[IIKOJIC U
[MPOEKTHO-UCCIIEI0BATEIBCKOM]
NEeATeNIbHOCTH YYaIIuXcs.
KoMIuiekranus:
becnpoBoHOM MYTBTHAATIYUK
[0 XUMUHU C 4-Ms
BCTPOCHHBIMH JATYNKAMH:
Jlatuuk pH ¢ nnanazonom
n3MepeHus He yxe 4yem oT 0
o 14 pH

J/aTunk BBICOKOM
TeMIepaTypbl (TEPMOIIAPHBIIA )
C AMana3oHOM MU3MEpPEHUs He
yxe uem oT -100 mo +900 C
JlaTunk
PIICKTPOIPOBOIMMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe uem ot 0 10 200 MkCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

JlaTuMK TEMIIEpATypHI
[JIATHHOBBIN C TUANIA30HOM
M3MepeHus He yxke ueM oT -30
mo +120 C

OTHenbHBIE TATYNKH:

1 mrr.




JlaTunk onTHYeCcKOn
[JIOTHOCTHU 525 HM
AKceccyaphl:

Kabens USB
COCIMHUTEIIBbHBIN

3apsiTHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOACTBO 110
PKCTUTYaTaIuu UG POBOMA
nmabopaTopuu

Ha6op mabopaTopHoit
OCHAaCTKHU

[IporpammHoe oOecrieueHue
Mertoauueckue
pekomeH1anuu He MeHnee 40
paboT

Hanuure pyccKosi3pIMHOTO
caiiTa OAIEPKKU

Hanuure BUACOpOIUKOB.

[ndposas
mabopaTopust 1o

buznke
(yueHHueckas)

O0ecrmeunBaeT BHITIOJIHCHHE
PKCIEPUMEHTOB 10 TEMaM
Kypca pu3uKu.
Komrnekranus:
becnipoBOHOM MYITBTHAATINK
o (uzuke ¢ 6-10
BCTPOCHHBIMH JIATYUKAMH:
[{udpoBoii gaTuuk
TeMIIepaTyphl C TUANa30HOM
M3MepeHus He yxe ueM oT -20
o 120 C

[{udpoBoii gaTunk
a0COJIFOTHOT'O JaBJIEHUS C
TMara3oHOM U3MEPEHHUS He
yxe uem ot 0 1o 500 kIla
/[aTYMK MarHUTHOTO MOJIS C
TMana3oHOM U3MEpEeHHs He
yxe ueM oT -80 1o 80 mTn
JlaTunK HANIPSKEHUS C
uana3oHaMHu U3MEPEHUs He
yke ueM oT -2 10 +2 B; oT -5
mo +5 B; ot -10 10 +10 B; ot
-15 1o +15 B

/laTyuK TOKa HE YKE 4EM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEee YeM:

+-29,+/-49;+/-8¢g
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OTnenpHbIE YyCTPOUCTBA:
USB ocuuninorpad He MeHee
2 xaHaia, +/- 100 B
AKcecCyaphl:

Ka6ems USB
COETMHUTEIIbHBIH

3apsiTHOE YCTPOMCTBO C
kabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop s
[TPOBEIECHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOICTBO 11O
PKCILTyaTaluy HUGPOBOH
nmabopaTtopuun
[IporpammHOe obecrieueHue
MeToanuecKue
pexomenaanuu (40 padbor)
Hanuure pyccKosi3pIMHOTO
caiiTa OAIEPKKU

Hanuure BUACOpOIUKOB.

[ndposas
mabopaTopust 1o

buznomoTNH
(mpounbHBIHA
YPOBEHD)

ObecnieunBaeT NpoBeACHNE
rccle0BaHus 10

(b YHKIITNOHUPOBAHUIO
YEJI0BEUECKOr0 OpraHu3Ma.
KoMIuiekranus:
becnipoBOHOM MYyIBTUAATIUK
Mo Gu3noI0ruu ¢ 5-10
BCTPOCHHBIMH JIATYUKAMMU:
JlaTuuK apTepHaIbHOTO
nasnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ AMana3oHoOM
n3MepeHus He yxxe yem ot 30
o 200 ya/muH

JlaTyuk TemriepaTypsl Tea ¢
TMana3oHOM U3MEpEeHHs He
yke yeM oT +25 1o +40 C
JlaTunK 4acTOTHI JbIXaHUS C
TMara3oHOM U3MEPEHHUS HE
yxe uem ot 0 10 100
[[UKJIOB/MHH

JlaTuuk yCcKOpeHusi ¢
mokaszatensimu +/- 2 g; +/- 4 g;
+/-8 ¢

OTnenpHbIE YyCTPOUCTBA:
[atunk OKI' ¢ quanazonom
M3MEPEHUS HE YXKE YEM OT
-300 mo +300 MB)

latuuk pH ¢ nnanaszonom
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3MepeHus He yxke yeM oT 0
no 14 pH

JlaTuuk cunomep ¢
TUana3oHOM U3MEpEeHHsI He
yxe ueM oT -40 no 40 H
JlaTunK OCBEIIEHHOCTH C
TMana3oHOM U3MEpEHHsI He
yxke yeM ot 0 7o 180000 nx
AKceccyaphl:

Kabens USB
COCIMHUTENbHBIN

3apsiAHOE YCTPOIMCTBO C
Kkabenem MiniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTOp Aust
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pykoBOICTBO 110
PKCIUTYaTaluu UG POBOMA
nabopaTopun
[IporpammHoe obOecrieueHne
MeTroanueckue
pekomMeH1anuu He Mexnee 20
pabot

Hanuuue pycckos3pI9HOTO
caiTa OAIEPKKU

Hanuuue BUI€OpOIUKOB.

[ndposas
mabopaTopust 1o

ODKOJIOTHH

ObecnieunBaeT NpoBeACHNE
y4eOHOT0 SKOJIOTUYECKOTO
MOHUTOPHHIA
MHCTPYMEHTAIBHBIMU
Metonamu. Habop
MIPUMEHSETCS MTPU U3YYCHUN
HKOJIOTUH, OMOJIOT MU, XUMHH,
reorpaduu u
[IPUPOJOBEICHHS, a TAKXKE
U1 MHAWBUYaJIbHBIX
VICCIIEIOBAHUS U IPOEKTHOM
NesITeTLHOCTH MIKOJIBHUKOB.
KoMIuiekranus:
becnipoBOIHON MYTBTUIATYNK
10 HKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOCHHBIMU JaTYNKaAMHU:
JlaT4MK HUTPAT-HOHOB
JlaTYMK XJIOpUA-UOHOB
/latuuk pH ¢ nnanaszonom
3MepeHus He yxke yeM oT 0

o 14 pH
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JlaTyuK BIaKHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

JaT4yrK OCBEIIEHHOCTH C
TMara3oHOM U3MEPEHHS HE
yke yeM ot 0 7o 180000 nx
JlaTuuk Temmepartypsl ¢
Mara3oHOM U3MEPEHHUS HE
yke ueM oT -20 1o +140 C
JlaTunk
PIICKTPOIPOBOINMOCTH C
nuana3oHaMHu U3MEPEHUs He
yxxe uem oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

JlaTuMK TEMIIEpATypBI
OKpY>KaloIleu Cpeibl ¢
TMara3oHOM U3MEPEHHUS HE
yxe yeM oT -20 qo +50 C
OTnenbHbIC TaTYUKH:
JlaTumk 3ByKa ¢ PyHKIIMEH
MHTETrPUPOBAHUS C
ana3oHOM U3MEPEHHUS
4acTOT HE MeHee ueM OT 50
I'm no 8 xI'i;

JlaT4rK BIAXKHOCTH MOYBHI C
Tana3oHOM U3MEPEHHUS HE
yxke yem oT 0 10 50%
JlaTuuk KHcIOpoIa C
muana3oHoM u3mepenus ot ()
mo 100%

JlaTunk onTUYeCcKOM
[JIOTHOCTH 525 HM

JlaTank onTHYeCcKOM
10THOCTH 470 HM

JlaTuuk TypOUIUMET C
TMara3oHOM U3MEPEHHUS He
yke gem ot 0 1o 200 NTU
/laTuuk okucHu yriepozaa ¢
TMara3oHOM U3MEPEHHS HE
yxxe uem ot 0 mo 1000 ppm
AKceccyaphl:

Kab6ens USB
COEIMHUTENbHBIN (2 1IT.)
3apsiIHOE YCTPOMCTBO C
kabesem miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

CtepxeHb JJ1s 3aKperIeHus!




TaTYMKOB B IITATHBE
KpaTkoe pyKkoBOICTBO IO
PKCIUTYaTaluu UG POBOI
mabopatopuu
[IporpamMMHOe oOecrnieueHne
MeTtonnueckue
pekomMeH1anuu He MeHnee 20
paboT

YakoBka

Hannuue pycckos3pI9HOTO
caiiTa NOJJIEPKKHU, HATUIHE
BHJIEOPOJINKOB.

Mukpockor
udpoBoit

Tun MuUKpockora:
OHOJIOrMYECKUi

Hacanka mukpockona:
MOHOKYJISIpHAS

Ha3nauenue: nabopaTopHbIit
MeTo 1 ccaeT0OBaHus
CBETJIOC II0JIC

Matepuai ONTHKH:
OIITHYECKOE CTEKIIO
YBenmMueHne MUKPOCKOIIA,
Kpat: 64 - 1280

Oxkynsapse: WF16x
OO0bekTuBsl: 4x, 10x, 40xs
(moanpYKUHEHHBII)
PeBonbBepHas royioBka: Ha 3
00BEKTHBA

THII MOACBETKH: 3€PKAJIO WU
CBETOIMO/

PacrnonoxeHue IMoJICBETKU:
BEPXHSISI 1 HUKHSIS
Marepuan kopryca: MeTajl
[IpenmeTHBIN cTOMUK, MM: 90
Mcrounuk nutanus: 220 B/50
11

Uucio meramukcenci: 1

1 mT.

1 .

Ha6op OI'D o
XUMUH

B HaOop BXOASAT BECHI
11abopaTOPHBIC ATEKTPOHHBIE
200 r, cnupToBKa
nmabopaTopHasi, BOpOHKa
KOHMYECKas, MagovKa
CTEKJITHHas, mpooupka [1X-14
(10 mwTyK), cTaKaH BBICOKUM C
HocukoM BH-50 ¢ meTkoit (2
IITYKH), IUITUHAP
M3MEpUTENbHBIN 2-50-2

(CTEKJISIHHBIH, C IpUTEPTON

1 mrT.

1 mT.




KPBIIIKOH ), ITATUB TSI
mpoOupok Ha 10 THe3., 3aKUM
[IPOOUPOYHBIH,
[narenb-noxeuka (3 mrykn),
Ha0Op (IaKOHOB AJIst
XpaHEHUsl PaCTBOPOB U
peakTuBOB (00BeM (hrrakoHa
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM ¢uiakona 30 mi -
10 KOMIUIEKTOB MO 6 IMTYK),
[IMTHH]IP H3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mrykn),
ctakad BeIcOKHi 500 Mt (3
[ITYKH), HAOOp eprieit s
MBITbSI TOCY/IbI (€I ISt
MBITBSI IPOOUPOK - 3 IITYKH,
epII JJIs1 MBIThSI KOJIO - 3
[TYKH), Xanat Oenbrit x/0 (2
LITYKH), IEPYATKH PE3UHOBBIE
XUMHYECKUE CTOUKHE (2
[ITYKH), OYKH 3aLIUTHBIE,
¢uibTpel 6ymaxasie (100
ITYK), TOprOYee I
criupToBOK (0,33 7).

B coctaB HaOop BXOIAT
[PEAKTHBBI: AJTFOMUHUM,
hKeJle30, COJISiHAas! KUCIIOTa,
METHIIOpaHXK, penondranen,
aMMUaK, IEPOKCU]] BOJOPO/A,
HUTpAT cepedpa u Apyrue; B
001IEN CIIOKHOCTH - 44
[Pa3TUYHBIX BEIICCTB,
MCTIOJIb3YEMBIX JIJIsI
COCTaBJICHUS] KOMILJICKTOB
[PEaKTUBOB MPU IPOBEIACHUH
HK3aMEHAIIHOHHBIX
HKCIIEPUMEHTOB 0 KYpCY
[IKOJIbHOW XUMHH.

VaeOHas
maGopaTtopus o
HEUPOTEXHOJIOTUH

B cocTtaB BXomsT:

Cencop Tun 1 He menee 1
I[IIT., 00CCIICUYNBACT
BO3MOYXHOCTh PETrUCTpPAlluU
CUTHAJIA JIEKTPUYECKON
QKTUBHOCTH MBIIIIILL
(3nexTpoMuorpammsel, OMI).
Peructparus 10/mKHA
OCYIIECTBISAETCS
HEWHBA3UBHO, CYXHUMHU
PIEKTPOJAMH.

1 mrr.




B03MOKHOCTBIO KPETUICHHUS K
pyKe 4enoBeKa, 4To J0KHO
TaBaTh BO3MOXKHOCTh
PETUCTPUPOBATH
DIICKTPUICCKYIO aKTHBHOCTH
MBIIIIBI B 00JIACTH, HAJ|
KOTOPOM pacrioiaraercs
kperuienue. [Ipu HanpspkeHun
MBIIIIIBI TOJIKHA OBITH
oOecredeHa BO3MOKHOCTh
HaOJTI0/ICHUS TyIHOCTH
cUrHana (T.e. MPUCYTCTBUE
OMI"), npu paccinabneHun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00ecreynBacT
BO3MOYKHOCTh PETrUCTpPALluU
CUTHala
dboTomrernsmorpammeal (DIII)
ONTUYCCKUM ITyTEM, 32 CUET
M3MEHEHUS OTPaKEHHOI'O OT
KPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
11071 BO3JCHCTBUEM I1yJIbCOBOM
BOJIHBL. CEeHCOp J10JKEH ObITh
00ecIe4eH BO3MOKHOCTBIO
KpEIUICHHS K MOAYIIeUKe
Majabila YeIOBeKa.

Cencop Tun 3 He menee 1
IIIT., 00CCIICUYNBACT
BO3MOYXHOCTh: PErUCTpAIlluU
CUTHAJIa
PIIEKTPOKAPAHOTPAMMBI
(OKI) He nHBa3WBHBIM
CcI10coooM;

peructpamyu I, I u 111
OTBEJICHUH; TIOKITIOUYEHUS
HIIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO COeTUHUTENBHBIX
[IPOBOIOB, 000PYI0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ne menee 1 mir.
oOecreynBaeT BOZMOKHOCTb:
[peTHCTpaIiK CUTHAJIA
KOXKHO-TalTbBAaHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOTO OCYIIECTBIISIETCS Ha
[MOCTOSTHHOM TOKE;
[OIKJIFOUEHUS K TETy




YEeJIOBEKA C TIOMOIIBIO CYXUX
HJIEKTPOIOB, TOJAKIIOUEHHUE
KOTOPBIX K CEHCOPY
OCYIIIECTBISIETCS C IIOMOIIBIO
TouchProof pazsemoB.
Cencop Tun 5 He menee 1
IIIT., 00E€CIICYNBAET
BO3MOKHOCTh: PETUCTPALIH
CUTHaJIa JIEKTPUYECKON
akTHBHOCTH Mo3ra (O0I') ¢
MTOMOIIIBIO CYXHX
HEMHBA3UBHBIX AJIEKTPOIOB;
[PETUCTPALINH IIEKTPUUECKOMN
AQKTUBHOCTH Pa3HbIX J0JIeH
MO3ra; MOAKIIOYECHUS
PIIEKTPOOB K CEHCOPY C
[TOMOIIbIO COETUHUTENBHBIX
[IPOBOJIOB, 000PYJOBAHHBIX
TouchProof pazremamu;
3aKpeIUICHUs SJIEKTPOIOB Ha
[MOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 ne menee 1
IIT., 00€CIIEYNBAET
BO3MOKHOCTh: PETUCTPAIIH
CUTHaJIa KoJieOaHUs rPyIHOI
kieTky (CeHcop AbIXaHUs);
OTpeeNICHUS] YaCTOThI
TBIXaHUS.

YcTpoiicTBo s cOopa
TAaHHBIX OT CEHCOPOB U
repenayu Ha MePCOHATbHBIN
KOMIIBIOTEP 0OecTeYnBaeT
BO3MOKHOCTBH cOOpa TaHHBIX
OT TIOJKITIOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTy4eHHBIX NaHHBIX Ha [1K.
[lokiroueHue HEHTPaTbHOTO
Moyt K [IK ¢ moMomero
USB-ka6ens. LleHTpanbHbIi
MOJyJIb UMEET HE MeHee |
[1IT.: TaIbBAHNYECKYIO
n3ossnuio ot IK.
LleHTpanbHBI MOLYIIb
o0ecreynBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO
MOIKJTFOYEHUS BIUTOTH 10 4
ceHcopoB. Kaxxaplil U3 BX010B
LleHTpaTbHOTO MOTYJISI UMEET
raJlbBAHMYECKYIO N30JISLIUIO




(oOecrneueHne MeKKaHAIbHON
raJIbBAHUYECKOMN M30JISIUN).
[loakroueHne CEHCOPOB K
LleHTpaIbHOMY MOIYITIO
OCYIIECTBIISIETCS C TOMOIIBIO
CHEIHAIN3UPOBAHHBIX
pazbemoB turma LEMO,
00ecreYnBarOIINX
MIPABMIEHOCTD ITOIKJTFOUCHUS
pazbeMa U CHIKAIOIINX PUCK
CJIy4ailHOTO KacaHHUsI
Pa3bEMOB TOKOIIPOBOISIIINX
JacTeil, a TaKkKe
00eCIeYnBaIOINX 3aIUTY OT
HECaHKIIMOHUPOBAHHOTO
MTOIKJIFOUCHUS K
[IPOM3BOJIBHBIM YCTPOMCTBAM.
Monyns "Knonka" ne menee 1
[IT., 00eCIIeUnBaET
BO3MOYXHOCTh: Pa3METKH
PErUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHEe 3-X
[Pa3IUYHBIX KATErOpUU
COCTOSTHHIA.

Y cTpoiCcTBO, BXOJAIIEE B
cocTaB JJabOpaTOPUH, JOIKHO
o0ecreynBaTh BO3MOXHOCTh
[pETHCTpaIK ApTEPUATHHOTO
aBJICHUS.

[IporpamMMHOe oOecrieueHne
(manee - [10). domxHo
o0ecTieunBaTh BU3YyaTU3aIUI0
1 00paboTKy
PETHCTPUPYEMBIX CUTHAJIOB.
[1aBHOE OKHO MPOTPaMMBbI
TOJKHO COCTOSITH U3 BKJIAJIOK,
Kakaas U3 KOTOPBIX
COJIEP>KUT HabOp rpaduKoB,
HEOOXOIUMBIX JUIS
0TOOpaxkeHus TpedyemMoit
MH(pOpMaLUY.

Jl0/KHA UMETHCS BKITAKA JITS
OJIHOBPEMEHHOTO IIPOCMOTpa
CHTHAJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO

MO IKJTFOUCHHBIX K
[{leHTpaIbHOMY MOJYIIIO.

JT0 0OecrnieunBaeT
BO3MOYKHOCTh




MHOT'OKaHaJIbHOTO
(monurpau4ecKkoro) pexxuma
paboTHI yCTPOICTRA.
Taxxe TOMKHBI UMEThCS
BKJIQJIKHU JJISI BU3yaJIU3aI[UU
CUTHAJIOB OT ceHcopoB OMT,
@IIT, OKT, KI'P, O9T,
CEHCOpa JIbIXaHUsl, KHOTIKH; a
TaK)Ke TPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BH3YaJIU3UPYIOTCS
crerupUIHbIE IS TOTO WIH
WHOTO CHTHAJIa BEJTUIHHBI.
[1O nokHO 1aBaTh
BO3MO>KHOCTh BU3yaJIU3allUU
1 00paboTKH
PErUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:
- OMI': Bu3yanuzanus
CUTHaJa, CIIEKTP CUTHAJIA,
AMIUTUTYIHBIM TPUTTEP
- OIII': Bu3yanu3zanus
CUTHaJIa, CIIEKTpa CUrHaja,
TaXorpaMMBbI, rpaduk mymnbca
- OKT': Bu3yanu3zanus
CUTHAJIa, TAXOT'PAMMEI,
rpaduk MmyJibca
- KI'P: Bu3yanuzanus curnaia
- O01'": Bu3yanuzauus
CUTHAJIa, CIIEKTp CUTHAJIA,
aMIUIUTYa anb(a-puTma,
aMILTUTY/1a OeTa-puTma.
- CeHCcop JbIXaHUS:
BHU3yaJid3alusl CUTHAA,
- Knonka: Busyanuzanus
CUTHAJIa pa3METKHU
[1O n0J15KHO UMETh
BO3MOKHOCThH KaCTOMHU3AIUU
1 HacTpoiiku 110 ans
B PeKTUBHOTO OTOOpAKEHNUS
rpaduKoOB: HACTPOIKa I[BETA,
BHIOOD MMapaMeTPOB IS
aHaM3a, BHIOOP
0TOOpaxaeMbIX rpa(uKoB,
MacITabupoBaHue rpaduKoB.
110 noDKHO UMETH
BO3MOYXHOCTH 3aITUCH U
BOCITPOHM3BEICHHUS
€rHCTPUPYEMBIX CUTHAJIOB.




B03MOKHOCTE HACTPOUKHU
MmapamMeTpoB (PHIbTPAIIH
CUTHAJIa C TIOMOIIBIO QUITBTPA
HWDKHUX 9acTOT, (PHIIBTPa
BBICOKMX 9aCTOT, TIOJIOCOBOTO
(bWIbTpa, peKEKTOPHOTO
¢bunbTpa.

C uenbio ynoOCTBa aHAIK3a
CUTHAJIA, TOJHKHA UMEThCS
BO3MOKHOCTb 3alHCH
PETHCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocnemyromie
BO3MOYKHOCTBIO HIX
[10CJIeIyIOIIET0
BOCIIPOU3BENICHUS B TAHHOM
[10 (uMHUTHPYS pETUCTPALIUIO
CHUTHAJIa B PEXKHME PEaTbHOTO
BPEMEHN).

B cocTaBe: MeTOIMUECKUE
MaTepHaIIbl [T YIUTEIS U
00yJaronuxcsi, ONUCaHNE
[OJIKJIFOUEHUS] CEHCOPOB
1abopaTOpPHH, MHCTPYKIIUH T10
KcroJipb3oBanuio 110,
OIMCaHKE JTA0OPATOPHBIX H
[IPAKTUIECKUX PabOT, KOTOPOE
B TOM YHCJIC COJCPIKHUT
[pe3eHTAIMOHHBIC
MaTepHUaIbI.
'YnakoBka/KopoOka
mabopaTopuu JOHKHA
oOecrieuuBaTh yJj00HOE
XpaHCHHE U COJICPIKATh
MOJICKA3KH ISt
[PacIIOJIOKEHUS] CEHCOPOB U
YCTPOWCTB Ta00paTOPHH ISt
yI0OHOTO UCTIONIE30BAHUS
[PETI01aBaTEISIMU

00 yUaroIUMHUCS.

TexHoorndyeckas HaIpaBJICHHOCTb

0.

O06pa3oBaTeIbHBIN
KOHCTPYKTOP JJIst
NpPaKTUKU OJIOYHOTO
[IpOrpaMMHUPOBAHHUS C
KOMILICKTOM
TaTYNKOB

PoGoToTexHnueckuii Habop
MPCAHA3HAYCH IJIA U3YyUCHUS
OCHOB POOOTOTEXHUKH,
eTaleid, y3Ja0B 1
MeXaHH3MOB, HEOOXOTUMBIX
TUIsT CO3JTAaHUS
POOOTOTEXHUYECKUX

YCTPOWCTB.

1 mT.

1 mrT.




HaGop nmpeacrasisier codoit
KOMIUIEKT CTPYKTYPHBIX
DIIEMEHTOB, COSAMHUTEIBLHBIX
DIIEMEHTOB U
PIICKTPOTEXHUICCKUX
KOMITOHEHTOB.

Hab6op no3BossieT cobupats (1
[IPOrPaMMHUPOBATH
coOupaemble MOJENIH), U3
DIIEMEHTOB BXOSIIHNX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUYECKHIX
YCTPOMCTB ¢
ABTOMATHU3HPOBAHHBIM
yIIpaBJI€HUEM, B TOM UHCJIE Ha
KOJIECHOM XOJIY, a TaK e
KOHCTPYKIUH, OCHOBaHHBIX Ha
MCII0JIb30BAaHUU iepeay (B
TOM YHUCJI€ YEPBSIUHBIX U
3yOuaThIX), & TaK e PhIYaroB.
CBETOJIMOIHBIA MATPUYHBIN
mucTuield ¢ 6eoi MoICBETKON
Ha KOHTpOJLIepe

KonnyecTBo nopros
BBO/Ia/BBIBOJIA HA
KOHTpOJLJIEPE HE MeHee 6
KoruecTBo KHOTIOK HE MEHee
4
O0111ee KOIMYECTBO
HJIeMEHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) mporpamMmMupyemslii 6110k
yIpaBJIeHUs, KOTOPBIM MOXET
paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEXKHME;

2) CepBOMOTOPBI

3) TaTYMK CHJIBI

4) naT4MK pacCTOSAHUS

5) naT4MK 1BETa

6) akKyMyJIATOpHasi baTapest
7) [lnactukoBbIe
CTPYKTYPHBIC JJICMEHTHI,
BKJIIOUasi IepPOpUpPOBaAHHBIC
PIIEMEHTHI: OaIKU, KYOUKH,
OCH U BaJIbl, COSJUHUTEIHHBIC
DIIEMEHTHI K OCSIM, IIIECTEPHH,
[peIHa3HauYeHHbIC JJIs
CO3MaHUS YEPBSIIHBIX U
3yOuaThIX mepead,




COCIMHUTENBHBIC U
KpETEKHBIE 3JIEMEHTHI;

7) IlporpammHoOe
o0ecrieueHue, UCIoIb3yeMoe
TUIsT TPOTPaMMHUPOBAHUS
coOMpaeMbIX
POOOTOTEXHUUECKUX MOIEIICH
1 YCTPOWCTB, TOCTYITHO JUIS
CKAaYMBaHUS U3 CETH
MuTepHer

10.

O0pa3oBaTeabHbBIN
Ha0Op M0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIUIeKT 17151 u3y4eHust
OCHOB JICKTPOHHKH H
POOOTOTEXHHUKHU

HaGop noikeH OBITH
[peIHa3HaueH JIJIs
[MPOBEACHUS yICOHBIX
BaHSTHIA IO PJIEKTPOHUKE U
CXEMOTEXHHKE C IIEIThI0
3ydeHus Haubosee
pacnpoCTpaHEHHOMN
PJICMEHTHOM 0a3kl,
MPUMEHSEMOM J1JIs
MHKXEHEPHO-TEXHUUYECKOTO
TBOPUYECTBA yUAIIUXCSI U
pa3paboTKu y4eOHBIX
Mozeneit poboros. Habop
TOJIKEH MO3BOJISITh YUaITUMCS
Ha TIPAKTHKE OCBOUTH
OCHOBHBIC TEXHOJIOTHH
[IPOEKTUPOBAHUS
POOOTOTEXHUYECKUX
KOMILIEKCOB Ha IIpUMepe
y4eOHBIX MOJieNIel pOOOTOB, a
TaK)K€ U3Y4YUTh OCHOBHBIE
TEXHUYECKUE PEIICHUS B
00J1acTH KHOSPHETUICCKUX U
BCTPAMBACMBIX CHCTEM.

B cocTaB KOMITJIEKTa TOKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
U1t COOpKH MakeTa
MaHUITYJISIIUOHHOTO po0OoTa,
KOMIDICKT METAJUTHUECKHIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
151 COOpKU MakeTa
MOOMJIBHOTO pOOOTa U T.II.

B cocTaB KOMIUIEKTa BXOJIUT
HAOOP IEKTPOHHBIX
KOMITOHCHTOB JIJISl U3YYCHUS

1 mT.
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OCHOB 3JIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAKXKE
KOMILIEKT MPUBOJIOB U
aTYUKOB PA3IMYHOTO THUIIA
151 pa3paboTKu
POOOTOTEXHUYECKUX
KOMILJICKCOB.

B coctaB KoMIIeKTa T0IKHO
BXOJIMTh: MOTOPBI C
SHKOJEPOM - HE MEHee 2 IIT,
CEPBOMPUBO/T OOJIBIIION - HE
MeHee 4 1T, CEpBONPUBO/L
MaJblil - He MeHee 2 IIT,
nH(ppaKpacHbIA JaTYUK - HE
MeHee 3 1T, YIbTPa3ByKOBOH
TaTYMK - HE MeHee 3 T,
aT4YMK TEMIIEpaTyphl - He
McHee 1 mT, JaT4nK
OCBEIICHHOCTH - HE MeHee 1
11T, HA0Op IEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPbI, CBETOANOIbI
Pa3IUYHOrO HOMUHAJA),
KOMILIEKT MPOBOJIOB JIJIsS
OecraeyHoro
[IPOTOTUIIMPOBAHUS, TIaTa
OecraeyHoro
[IPOTOTUIIMPOBAHUS,
AKKYMYJISITOP U 3apsiAHOE
YCTPOMCTBO.

B cocTtaB KOMITJIEKTa JOKEH
BXOJUTH MPOTPAMMHUPYEMBIit
KOHTpOJLIED,
[IPOrpaMMHUPYEMBIN B Cpefie
Arduino IDE nmn
AHAJIOTMYHBIX CBOOOIHO
[pacrpoCTpaHsIeMbIX Cpeax
pa3paboTKHU.

[ IporpamMmMupyemslii
KOHTPOJIJIEP JTOJDKEH
00Ja1aTh TOPTAMH IS
MOAKITIOUEHUST TU(PPOBBIX U
QHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B coctaB koMmIiekTa 10KeH
BXOJUTH MOJTYJIb
TEXHUYECKOTO 3PEHUSs,




[IpeICTaBIAIONINI coO0M
BBEIYHCITUTENEHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKPOTIPOIIECCOPOM (KOJI-BO
s7iep - He MeHee 4 1T,
4acToTa siipa He MeHee 1.2
[T, 06bem O3V - He MeHee
512 MG, 06beM BCTpOEHHOH
nmamMsiTH - He MeHee 8 ['0),
MHTEIPUPOBAHHON KaMepou
(MakcHMabHOE pa3pericHue
BHJIEONIOTOKA, MIEPEIaBAEMOr0
o unrepdeiicy USB - ne
MeHee 2592 x 1944 en.) u
ONTHYECKON CUCTEMOM.
MoayJib TEXHUYECKOTO
BpeHMsI TODKEH 00J1a1aTh
COBMECTUMOCTBIO C
Pa3IUYHBIMU
[IPOrPaAMMHUPYEMBIMH
KOHTPOJUIEPAMH C TOMOLIBIO
untepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moaynb
TEXHUYECKOTO 3pEHUS TOJIKEH
METh BCTPOCHHOE
[IporpaMMHOE 0OecrieueHIe
Ha OCHOBE OIEPaIOHHOM
cucTeMsl Linux,
[MO3BOJIAIOIIEE OCYIIECTBISATh
HACTPOUKY CUCTEMBI
MaIIMHHOTO 00yUeHuUs
[MapaMeTPOB HEUPOHHBIX
ceTeil st OOHapyKEHUS
00BEKTOB, ONPEICIICHHS UX
[MapaMeTPOB U AabHEUIICH
WIeHTU(DUKAITUH.

KoMITIeKT nomKeH
o0ecrneyrBaTh BO3MOXHOCTh
M3Y4YEeHUs OCHOB pa3paboTKu
MMPOrPaMMHBIX U allapaTHBIX
KOMIUIEKCOB MH)KEHEPHBIX
CUCTEM, pellleHul B cdepe
"NuTepHeT Bewiei', a Takxke
perieHuii B obnactu
POOOTOTEXHUKH,
CKYCCTBEHHOI'O MHTEJIJIEKTa
1 MAIIMHHOTO O0y4YeHUSI.

11.

UeTtbipexoceBou
yaeOHBIN

YueOHbIi
000T-MaHUTTYJISITOP

1 mT.
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[pOOOT-MaHUITYJIATOP
C MOAYJIbHBIMU
CMCHHBIMU
HacaaKaMu

[peHa3HaueH J1JIs1 OCBOCHUS
00y4aroIUMHUCS OCHOB
POOOTOTEXHUKH, JIJIsI
[MOJATOTOBKH 00YJarOIINXCS K
BHEJIPEHUIO U MOCIEAYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIIICHHOM
[TPOU3BOJICTBE.

KonugecTBo oceii poboTa
MaHUITYJISITOpA - YEThIPE.
[lepemenieHue UHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCAM
TTOJKHO YIIPABIISATHCS
[IIarOBBIMH JIBUTATEIISIMU.
Hanpspkenue nuranus
[I1arOBBIX JBUTATEICH HE
6onee 12 B.

CepBozBUraTeNnb YeTBEPTOM
OCH JI0JDKEH o0ecreunBaTh
[MOBOPOT HHCTPYMEHTA.

'Yros noBopota
MaHUITYJISITOpa HA OCHOBAHHUH
BOKPYT' BEPTUKAJIbHOM OCH He
Menee 180 rpaycos.

J11a onpeiesieHns MOJI0KEHUS
MaHUITyJISITOpa TIPU TOBOPOTE
BOKPYT' BEPTUKAJIBHON OCH
TOJKEH HCII0JIb30BaThCS
PHKOJEP.

'Yrosn noBopoTa 3aHEro
[ie4ya MaHUMYJSITOpa He
Menee 90 rpamycos.

YT01 moBopoTa nepeaHero
rieya MaHUIYJIATOpa HE
Menee 100 rpamycos.

JIns1 onpeneneHrs noJIOKEHUS
3aJIHETO U TIePeHEro ey
MaHUITYJISITOpA JTOJIKEH
MCIIOJIb30BATHCS THPOCKOTI.
'YT0J1 TOBOPOTA IO YETBEPTOU
ocu He MeHee 180 rpamycos.
JlomkHA OBITH BO3MOYKHOCTD
OCHAIIIEHUS] CMEHHBIMU
HacaJKaMu (Harpumep,
neprkaTeNb KapaHaaiia uin
(dbmomacTepa, Mprucocka ¢
CEpBOJBUTATEIIEM,
MexaHHYeCKOe 3aXBaTHOE
YCTPOMCTBO C




CEpBOJBUTATEIIEM,
YCTPOMCTBO JJISl JIAa3€PHOU
rPABUPOBKHU WIIM YCTPOKCTBO
s 3D-mievatn).

Jlo/KHA OBITH BOBMOYKHOCTh
[OAKITIOUEHUS
TOTIOJTHUTEIBHBIX YCTPOMCTB
(Hanpumep, TpaHcHopTepa,
penbca Ui epeMelleHus
po0oTa, myabTa YIpaBlIeHUs
TUMa JKOMCTUK, KAMEPbI
MaIlIMHHOTO 3pEHUS,
ONTUYECKOTO 1aTYHKa,
MOJTyJ1s1 0€CTIPOBOHOTO
nocTyna.
Po0OT-MaHUITYISTOP JOIHKEH
o0OecrieunBaTh MIEPEMEIICHHE
HacaJIKi B IPOCTPAHCTBE,
AKTUBALUIO HACAJIKH,
BO3MOKHOCTh TIOJTY4ECHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOXXHOCTh
YIPaBIICHUS
TOTIOJTHUTEIbHBIMU
YCTPOMCTBaMH.

Marepuan kopnyca -
amroMuHMN. [luamerp paboueit
30HBI (0€3 ydeTa HaBEeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocu) He MeHee 320 MM.
WuTepdeiic moaxmouYeHus -
USB.

JloJ1KeH UMETh BO3MOKHOCTh
AQBTOHOMHOM pabOTHI U
BHEILIHETO YIIPaBJICHUS.

Y IpaBJISIIOIIMI KOHTPOJUIEP
NTOJKEH ObITh COBMECTHM CO
cpenoii Arduino.
YIIpaBIsAOINNA KOHTPOJIIED
COBMECTHUM CO CPeIo
mporpaMMupoBanus Scratch,
1 SI3BIKOM TPOTPAMMHPOBAHUS
C.

JlomkeH obecrieunBaTh
[MOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIaHHBII YroJl U HA
3aJ1aHHBIN YTOJI, TOBOPOT MO
YETBEPTOW OCH HA 3aJIaHHBIN
yroJ, TBUKEHUE B




KoopauHatel X, Y, Z,
[epeMELIEHNE HA 3aJaHHOE
[pacCTOSIHUE M0 KOOpAUHATAM
X, Y, Z, nepeady 1aHHBIX O
TEKYIIEM MTOJIOKEHUU YTJIOB,
repeaavy JaHHBIX O TEKYIIUX
KOOpJMHATaX HHCTPYMEHTA.
JloyKeH noaiepKUBaTh
[epEMENIECHUE B IEKAPTOBBIX
KOOPAMHATAX U yIiiax
[MOBOPOTa OCEM, C 3aJaHHOU
CKOPOCTBIO M YCKOPEHHUEM.
Tunel nepeMeieHnii B
IeKapTOBBIX KOOpPANHATAX:
NIBH>KEHUE 10 TPACKTOPHUH,
IBU>KEHUE T10 TIPAMOU MEXKITY
IBYMsI TOUKaMHU,
[epenpbrruBaHue U3 TOUYKH U
TOYKY (IIEpEHOC OOBEKTA).

12.

O06pa3oBaTeIbHBIN
HA0Op U1 U3Y4CHUS
MHOTOKOMIIOHECHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISITAOHHBIX
po6oTOB

O06pa3oBaTEIbHBIN KOMIUIEKT
OJKEeH OBITh MIPeIHA3HAYCH
1T U3YYCHUS
POOOTOTEXHUYECKUX
TEXHOJIOTHH, OCHOB
MH(DOPMAIIMOHHBIX
TEXHOJOTUI U TEXHOJIOTUI
[IPOMBILUICHHOU
ABTOMATHU3AIINH, a TAKKE
TE€XHOJIOTHI1
[IPOTOTUIIMPOBAHUS U
aJAUTUBHOTO IIPOU3BOJICTBA.
B cocTaB KOMILIEKTA TOKHO
BXO/JUTh:

1) UHTenneKTyanbHbIH
CEpPBOMO/TYJIb C
WHTETPUPOBAHHON CUCTEMOM
YIIPABJICHHUS], I03BOJIIOLICH
00BEANHSITH CEPBOMOIYITH
Py ¢ APYroMm 1o
[OCIICIOBATEILHOMY
uHTEepdeiicy - He MeHee 6 mT;
2) PoGoToTexHUYECKMIA
KOHTPOJIJIEP MOTYJIBHOTO
TUTIA, IPEACTABISIOMINN
CcO0O0M OTHOILIATHEIN
MUKPOKOMIIBIOTED C
ONEpPallMOHHOW CHCTEMOM
Linux, 00beIMHEHHBIH C
nepudepuiHbIM

1 .




KOHTPOJIJIEPOM C TTOMOIIIBIO
[J1aThl PACIIHPEHUSI.
PoboToTexHnueckuii
KOHTPOJUIEP JOJIKEH
YAOBJIETBOPSATH TEXHUYECKUM
XapaKTePUCTUKAM: KOJI-BO
siIIep BCTPOCHHOTO
MHUKPOKOMITBIOTEPA - HE
MeHee 4, TaKToBasi 4acToTa
siipa - He menee 1,2 I'T'n,
00neM O3V - He meHee 512
MO, Hanmuuue uHTepdencos -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBBIC TIOPTHI TS
[TOKJIFOUYCHHUS BHEIITHUX
YCTpOHCTB, a Takke WiF1 nmm
Bluetooth ams koMmmyHuKanuu
CO BHEIIHHUMU YCTPOWCTBAMH.
PoOoToTeXHUYCCKUI
KOHTPOJIJIEP JTOJDKEH
o0OecrieunBaTh BO3MOKHOCTh
[MPOTrpaMMHUPOBAHUS C
[MOMOIIIbIO CPEJICTB SI3bIKOB
C/C++, Python u cBoGoaHO
[pacnupoCTpaHsIEMON CPeIbl
Arduino IDE, a Taxxke
YIPaBIICHUS] MOJIETISIMU
POOOTOTEXHUUECKUX CHUCTEM C
rmomoIibio cpenbl ROS.

3) BeruncnuTenbHbli MOAYIb
CO BCTPOEHHBIM
MHUKPOKOHTPOJIJIEPOM - HE
MeHee 1 miT.
BbIunciuTenbHbIN MOAYIIb
TOJIKEeH 00J1anaTh
BCTPOCHHBIMH LIU(POBBIMU
mopTamu - He MeHee 12 mT u
QHAJIOTOBBIMH ITOPTAMU - HE
Menee 12 mr.
BoranciauTenbHbIil MOAYIIb
ToJIKEeH 00J1amaTh
BCTPOEHHBIM MOJYJIEM
OECTTPOBOTHOM CBSI3M THITA
Bluetooth u WiFi s
CcO3JaHus
anmapaTHO-TIPOrPAMMHBIX
[peLIeHUH U
"YMHBIX/CMapT"-yCTPOICTB




1S pa3pabOTKH perieHui
"NuTepHer Bewien".
BbranciuTenbHbI MOAYIb
oM KeH 001aaTh
COBMECTUMOCTBIO C
nepuQepuiiHbIMY IIaTaMH
1S TIOIKJTFOYCHMSI K CETH
Ethernet u mogkIrOUeHUS
BHEIITHEW CHJIOBOW HArpPy3KH.
4) Monynb TEXHUYECKOTO
3pEeHUs, MPEICTABISIOMINI
co0oii ycTpoiicTBO Ha 6aze
BBIYHCIIUTEIIHHOTO
MUKpPOKOHTpOJUIEpa U
WHTETPUPOBAHHOMN KaMePBhl,
o0ecrieynBaroee
pacrno3HaBaHue MPOCTEUILINX
M300paKeHUI Ha MOYyJIE 3a
c4eT COOCTBEHHBIX
BBEIYHCITUTEILHBIX
BO3MOKHOCTEH - HE MeHee |
11T,

Mo1ylib TEXHUYECKOTO
3peHus JOHKEH 00eCIeYnBaTh
BO3MOYKHOCTh OCYILIECTBIISTh
HaCTPOMKY dKCIIO3ULIUH,
Obamanca 6emoro, HSV
COCTaBJISIOLIUX, TUIOIIAIN
oOHapykuBaeMon 00JacTH
M300paXKeHUs], OKPYIJIOCTH
oOHapyXHBaeMou 00JacTH
M300paKeHus, OJIOKEHUE
0OHapyXMBaeMbIX 00JIacTeH
OTHOCHUTEJIBHO JIPYT JIpyra
Mo1ylib TEXHUYECKOTO
3pEHMUsI TO0JHKEH UMETh
BCTPOCHHBIE HHTEP(EICHI -
SPI, UART, I2C wnu TTL mus
KOMMYHHKAITIH JIPYT C
IPYrOM WJIA BHEIITHUMH
YCTPOMCTBAMH.

5) Kommiekt
KOHCTPYKTHUBHBIX 2JIEMEHTOB
13 MeTaJlia 11k COOPKHU
MOJIENT! MaHUITYJIATOPOB - HE
MeHee 1 miT;

6) KOMIUIEKT 271eMEHTOB 1S
cOOpKHM BaKyyMHOTO 3aXBaTa -
He MeHee | mT.




OOpasoBaTebHBIN
POOOTOTEXHUYECKUN
KOMIUIEKT JIOJDKEH COJIEPKaTh
HaOop OUOIHOTEK
TPEXMEPHBIX MOJEIIEH IS
[IPOTOTUIIMPOBAHUS MOAENIEH
MOOWIBHBIX 1
MaHUITYISIIUOHHBIX POOOTOB
pa3nu4Horo tumna. B coctas
KOMIUIEKTA JIOJDKHBI BXOJIUTh
MHCTPYKIIUU ¥ METOTUIECKUE
yKa3aHHs 110 pa3paboTke
TPEXMEPHBIX MOJIEIEH
MOOMIIBHBIX pOOOTOB,
MaHUITYJISIIUOHHBIX POOOTOB C
Pa3TUYHBIMH TUTIAMU
KMHEMATUKH (yriIoBas
KIHEMAaTHKa,
[1I0CKO-TIapasieabHast
KIHEMAaTHKa,
menpTa-kmHemaTnka, SCARA
WITA pbIYaXKHAsi KHHEMATHKA,
matdopma CTroapra v T.I1.).
OOpasoBaTenbHBIN
POOOTOTEXHUYECKUI
KOMILICKT JIOJDKEH COJIEPKaTh
MHCTPYKIUU IO
[MPOSKTUPOBAHHIO POOOTOB,
WHCTPYKIIUU U METOAUKHU
OCYILECTBICHHS HHKEHEPHBIX
[pac4eToB Mpu
[MPOCKTUPOBAHUU (PACUETHI
HArpy3Kd ¥ MOMEHTOB, pacdeT
MOIITHOCTH MTPUBOIOB, pacyeT
[apamMeTpoB KHHEMATUKH U
T.I.), THCTPYKIUH 110
pa3zpaboTKe CUCTEM
YIIpaBJICHUS B TPOTPAMMHOTO
obecrieueHus JJis yIpaBIeHUs
poOoTaMH, HUHCTPYKLIUU U
METOMKH 110 pa3paboTke
CHCTEM YIPaBJICHHUS C
HIIEMEHTaMU UCKYCCTBEHHOTO
WHTEJUIEKTa ¥ MAallTHHHOTO
00yueHusl.

KomnerorepHoe o0opyioBaHue

13.Hoytoyk

Dopm-pakTop: HOYTOYK;
KecTkas, HeoTKIIFOUaeMas

1 mT.
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KJIaBUaTypa: HAJIMYKE;
Pycckas packiaaka
KJIABUATYPHI: HAJTMYHUE;
JlnaroHanib S5KpaHa: He MeHee
15,6 n1oiMoB;

Paspernenne skpaHa: He
menee 1920 x 1080 nukceneid;
KonuuecTBo siaep
[poreccopa: He MeHee 4;
KonnyecTBO NOTOKOB: HE
MeHee §;

baszoBas TakTOBas yacToTa
rnpoueccopa: He meHee 1 I'T;
MaxkcruMamnbHasi TAKTOBAS
JacToTa Mpoleccopa: He
meHee 2,5 I'T;

Ksmi-mamsats npoueccopa: He
MeHee 6 MoaiiT;

O0BEeM yCTaHOBJIECHHOM
ONEPATUBHON MaMSATH: HE
MeHee 8 ['0aiiT;

O0BeM moaepKUBAEMOI
OIepaTUBHON MaMATH (7151
BO3MO>KHOCTH PacIIMpPEHUs):
He MeHee 24 '0aliT;

O6wem Hakonmurenst SSD: He
Menee 240 ['6aiiT;

Bpemst aBTOHOMHOM paboThl
oT OaTapeu: HE MeHee 6
4acos;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He Ooree 1,8
KT;

Bueurnuii unrepdeiic USB
cTaHaapta He Huxe 3.0: He
MeHee TpeX CBOOOHBIX;
Buemnuii nuarepgeiic LAN
(ucmonbp30BaHMe
MEePEXOTHUKOB HE
[PEeyCMOTPEHO): HATNYHE;
Hanuune monyinei u
uHTEpdeiicoB
(ucmonbp30BaHUE
[MEePEXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becripoBogHas cBsi3b Wi-Fi:
HAJTHYUE C MOAACPIKKOU




crangapta [EEE 802.11n unu
COBpPEMEHHEE;
Web-kamepa: Hamuume,
MaHumnynsaTop "Mbllb":
HAJINYHE;
[IpenycTaHoBneHHas
OTIEpaIMOHHAs CHCTEMA C
rpaduuecKuM
MOJTb30BATEITHCKIM
uHTEpdeiicom,
oOecreunBaromias padboTy
pacrpocTpaHEeHHBIX
00pa3oBaTENbHBIX U
00I11€CUCTEMHBIX
[PUITOKEHUI : HATHYHE.

14.

Tenexka -
XPaHWINILE
HOYTOYKOB

TUTI KOPITyCa: METAJI;
BO3MOKHOCTh 0€30MacHOTO
BANTUIIEHHOTO 3aMKOM
XpaHEHHs HOYTOYKOB:
HAJINYHE;

BO3MOKHOCTb 3apsIKU
HOYTOYKOB: HaJHuue,
MoJiepKKa HOyTOyKOB U3
KOMILIEKTa TIOCTABKH,
Hanuaue poyrepa Wi-Fi
crangapta 802.11n wam
coBpemeHHee: | mT.
[MO/Iep’KKa HOYTOYKOB U3
KOMILJICKTa IIOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TOAJEPKKA HOYTOYKOB
13 KOMITJIEKTa TIOCTaBKH;
Hanpsoxenue nuranus: 220
B\50 T';

[loTpebiisiemast MOIIHOCTH, BT
(MakcumyM): 2500;
[ToTpebisiembli TOK, A
(MakcumyMm): 12;

JlnuHa mHypa
PJIEKTPONUTAHUA: OT 2,5
METpa;

3aiuTa OT nepeHanpsHKeHus,
KOPOTKOT'O 3aMbIKaHHS:
HaT4Yne;

Koneca mis nepensrukeHus ¢

TOPMO30M: HAJIUYIHUC.

1 mrr.




