MHUHUCTEPCTBO IMPOCBEIEHUSI POCCUICKOI ®EJEPALIMUA

PACIIOPAKEHUE
ot 12 situBaps 2021 r. N P-6

OB YTBEPKJEHUU METOJIUYECKHUX PEKOMEHJIAIIAM 1O CO3TAHUIO U
®YHKIIMOHUPOBAHUIO B OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUAX,
PACIIOJIO)KEHHBIX B CEJIbCKO MECTHOCTH U MAJIBIX TOPOJAX, HIEHTPOB
OBPA30OBAHUA ECTECTBEHHO-HAYYHOM M TEXHOJIOT'MYECKOM
HAITIPABJIEHHOCTEM

Bo ucnonnenne nynkra 4 IlpaBun npegocraBieHus U pacupeiesieHus cyocuanii u3 ¢peaepajibHOro
Oromxkera Oromkeram cyObekToB Poccuiickoit denepaunn Ha co(UHAHCUPOBAHHE PACXOJHBIX
00s3arenscTB cyobekToB Poccuiickoit denepanny, BOSHUKAIOUIUX MPU pealn3aluu peruoHalIbHbIX
MIPOEKTOB, 00ECleUNBAIOUINX JOCTI)KEHUE LIeJiel, ToKa3aTeled M pe3ylbTaToB (enepabHbIX
MIPOEKTOB, BXOJSIIMX B COCTaB HalMOHaJIbHOro mnpoekta "OOpa3oBaHue", B paMmkax
rocyfaapcTBeHHo# nporpammbl Poccuiickoni @enepanun "Pa3Butue oOpazoBanus', IpUBEACHHBIX B
[Ipunoxxernn N 5 k rocynapctBeHHOW mniporpamme Poccuiickoir @enepannn "PazButue
oOpazoBanus", yTBep)KIeHHON mocTraHoBiIeHueM lIpaButenbcTBa Poccuiickoit ®Denepammu oT 26
nexadpst 2017 r. N 1642:

1. YtBepauTh npunaraembeie MeToauueckue peKoMeHAaluy 10 CO3JaHuI0 U (PYHKIIMOHUPOBAHUIO B
00111€00pa30BaTEIBHBIX OPTaHU3AIUAX, PACTIONIOKEHHBIX B CEIHCKON MECTHOCTH M MaJIbIX TOPOJaX,
IIEHTPOB 00pa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTHMYECKOW HaIpaBIEHHOCTEW B pamKax
PErHMOHANBHBIX MPOEKTOB, O0ECIEeUMBAIOIIMX IOCTHKEHHE IeNel, ToKa3aTelell W pe3yibTara
dbenepanbHOTrO MpoekTa "CoBpeMeHHas mKoja" HallnoHaIsLHOTO TIpoekTa "O0pa3oBanue';

2. KoHTpOoIb 32 UCMIOJTHEHUEM HACTOSIIET0 PACIIOPSHKEHHS OCTaBIISO 32 COOOH.



T.B. BACHJIPEBA
Ipunosxcenue
VYTBEPXJ[EHBI
pacnopsicenuem
Munucmepcmea npoceewyenust
Poccuiickoti @edepayuu

om 12 auneaps 2021 2. N P-6

METOJINYECKHNE PEKOMEHJIAIINHU IO CO3IAHUIO
U ®YHKIIMOHUPOBAHMUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH T
MAJIBIX TOPOJIAX, HIEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOM N TEXHOJIOI'MYECKOU
HAIIPABJIJEHHOCTEM

1. O01ue moJ10KeHUSA

Hacrosimure Meroanueckue pekoMeHIanuu (najiee - PekoMenaanum) HarpaBIeHbl Ha 00eCIIeUeHHE
SMHBIX OPraHWU3allMOHHBIX W METOJUYECKHX YCIOBHH CO3JaHUS M OOIMX TIOJXOJOB K
(YHKIIMOHUPOBaHUIO B 00I1€00pa30BaTENbHBIX OpPraHU3aAIUAX, PACIOJIOKEHHBIX B CEIbCKOM
MECTHOCTH M MaJbIX IOopojiaX, LIEHTPOB 00pa30oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOM
HarnpaBiieHHocTel "Touka pocra", B mensx oOecmedeHUs peanusanuu (eaepalbHOTO IMPOCKTa
"CoBpemeHHas 1mikoja" HalMoHaIbHOTO npoekTa "O6pa3oBanue" (nayee - ¢eaepaabHbIi MIPOEKT), B
TOM YHUCJI€ YCTAaHOBJICHUS TPeOOBAHUI K pe3ylbTaTaM HCIOIb30BaHUs cyOcuanu u3 eaepanbHOro
Oromkera Oromkeram cyobekToB Poccmiickoit denepaniuu Ha codHUHAHCUPOBAHWE PACXOIHBIX
00s3aTenscTB cyobekToB Poccuiickoit denepanyiy, BOZHUKAIOUIUX IPU pPeaTn3alui peruoHalbHbBIX
MIPOEKTOB, OOECHEeUMBAIOIINX JIOCTH)KEHUE IleNied, MokaszaTelell W pesynbrara (eaepaibHOro
npoekta "B 001eo6pazoBaTeNbHBIX OpraHU3alUsIX, PACIOJOXKEHHBIX B CEIbCKOM MECTHOCTH H
MajblX TOpOAAX, CO3/JaHbl M (PYHKIMOHUPYIOT I[EHTPbl OOpa30BaHMUS €CTECTBEHHO-HAYYHOU H
TEXHOJIOTMYECKOW HapaBiIeHHOCTEN" .

[IpuBenenHble B HacTosUX PexoMeHpanusx TpeOOBaHUS SBISIOTCS MHUHUMAIbHBIMU. OpraHsl
UCIIOJIHUTENBbHOM BiacTu cyObekToB Poccuiickoit deneparuu (opraHbl MECTHOTO CaMOYITPABIICHUS)
MpU peai3alid MEpONPHUITHI MO CO3JaHUI0 W (DYHKIIMOHHPOBAHHIO B 00I1€00pa30BaTEIbHBIX
OpraHMU3aIUsaX, PACIIONOKEHHBIX B CEIbCKOW MECTHOCTH M MaJbIX IOpoJax, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHOH W TEXHOJIOTMYECKOW HarpasieHHocTei "Touka pocrta" (mamee - LleHTpsI
"Touka pocta") BmpaBe oOecrieunBaTh TPEOOBaHUS, MPEBBIIIAIONINE YCTAHOBIECHHBIE HACTOSIIUMU
Pexomennanusmu.

Henstmu cozpanus LlenTpos "Touka pocra” SIBISETCS COBEPIIEHCTBOBAHKUE YCIOBUM ISl TIOBBIIICHUS
KagecTBa 0Opa3oBaHUs B 0O0II€00pa30BaTENbHBIX OPraHU3alMAX, PACHOJOKEHHBIX B CEIbCKOU
MECTHOCTH M MaJIbIX T'OpoJiaX, PacIIMpPeHHs BO3MOKHOCTEH OOYyYaroLIMXCS B OCBOCHHH YYEOHBIX
IIPEIMETOB  €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM  HAIPaBJIEHHOCTEW,  IMPOrpaMM
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAyYHOW M TEXHUYECKOM HamlpaBIEHHOCTEH, a Takxke
JUISL TIPAaKTHYECKOM O0TpabOTKM ydeOHOro Marepuana 1o yuyeonsiM npeameram "duzuka", "Xumus",
"buonorus".



Lentpst "Touka pocra" obecreunBaoOT MOBBIICHUE 0XBaTa 00ydJalonuXxcsi 001e00pa3oBaTeIbHBIX
OpraHu3aIiii, PacIOJIOKEHHBIX B CEIbCKONH MECTHOCTH U MAJIBIX FOPOJax, MPorpaMMaM# OCHOBHOTO
o0Iero M JOMOJIHUTEIBHOTO OOpa30BaHUS  €CTECTBEHHO-HAYYHOH U TEXHOJOTMYECKOU
HAIPaBJICHHOCTEH ¢ UCHOIb30BaHUEM COBPEMEHHOTO 000PYAOBaHMUS.

Opranu3anroHHO-TEXHUYECKOE, METOIMYECKOe U MH(POPMALMOHHOE COTPOBOXKICHHE CO3JaHUS B
cyopektax Poccuiickoit ®enepanuu IlentpoB "Touka pocta" ocymectBiasier DenepaibHoe
roCyJIapCTBEHHOE aBTOHOMHOE oOpasoBarenpHOe yUIpexIeHHE JIOTIOJTHUTEIIHHOTO
npodeccnoHanbHOrO 00pazoBaHus "AKagemusl pealu3alii  TOCYIapCTBEHHOW TOJMTHKH U
podecCHOHAIEHOTO Pa3BUTHUS paOOTHUKOB 00pazoBaHuss MUHUCTEpCTBA MpocBeneHus: Poccuiickoit
Oenepannu” (nanee - GenepanbHbIil oneparop). Anpec caiita: https:// www.apkpro.ru/.

2. llopsaok co3maHus

Hentpsr "Touka pocta" MOTYT CO3/1aBaThCs KaK 3a CYET CPEACTB cyOcuuii deepanbHOro Or10KeTa B
pamkax peanuzanuu ¢eaepanbHoro mnpoekra "CoBpeMeHHas IKojia', Tak U B paMKax HWHBIX
MpOrpaMM U TMPOEKTOB 3a CUeT CpeAcTB OromkeToB cyObekToB Poccuiickoil @enepanuu, cpencTB
MECTHBIX 6IOJI)KCTOB u BH€6I-OI[)K€THI>IX HNCTOYHHUKOB.

Coznanne LlentpoB "Touka pocra" ocymiecTBisiercs Ha 6aze 0011eo0pa3oBaTeIbHBIX OpraHu3aIlHii,
PacIIOIOKEHHBIX B CEIBCKOH MECTHOCTH M MaJIbIX TOpPOJaX, IPU STOM B MIEPBYIO OUYepeIb CO3IaHHE
lenTpoB "Touka pocta" peKOMEHIyeTCs] OCYIIECTBIISITh B OPraHU3AIMAX, TOKA3bIBAIOIIUX HU3KHE
oOpa3oBaTeibHbIE PE3YIbTAThI.

B cniygae cozmanms Lentpa "Touka pocrta" 3a cder cpeAcTB cyOcuuu u3 ¢eaepaibHOro Or0KeTa B
pamkax ¢enepanbHoro mnpoekta "CoBpemeHHas mkosa" cyObekT Poccuiickoit deneparuun
oTpeenseT:

- Opradl WCIIOJHHUTEIBHOM BiacTu cyOwbekrta Poccuiickoit ®enepanuu, OTBETCTBCHHBIA 32
peanu3anuo MEpPOTPUATHA MO CO3MaHuI0 M obecriedeHuto ¢GyHKImoHupoBanus LlentpoB "Touka
pocta" Ha Teppuropuu cyobekta Poccutickoit denepanuu (PernonanbHbIN KOOPIUHATOD);

- KOMIUIEKC Mep (IOPOXKHYIO KapTy) Mo co3faHuio u GpyHkunonupoBannto Llenrpos "Touka pocta"
coryacHo [Ipunosxxenuto N 1 k HacTosiuM PexoMeHnanusim.

Komrmuiekcom mep mpu3HaAeTCs IUIaH MEPONPHUATHH Ha OYEPETHON TOJ W JBYXJETHUW IUIAHOBBIN
Mepuo, IPeyCMaTPUBAIONIUNA MEPOTIPUATHSI IO CO3/IaHMI0 U (yHKIMOHUpoBaHUto LlenTpoB "Touka
pocra", BKJIIOYAIOIIHWI B TOM YHUCJIE:

MEpOTPUSTHS, HAIIPABJICHHBIE HA co3/laHue U OTKpbITHE [{enTpoB "Touka pocra";
MEpOTIPUATHS, HallpaBJIeHHbIE HAa obecnieuenne Gynkiuonuposanus Llentpos "Touka pocta";

MEpPOTPUATHS O TOBBIIICHHIO TpodeccuoHanpHOro MactepctBa paboTHukoB LlentpoB "Touka
pocra";

MEpOMNPHUATHS MO  KOHTPOJIIO  JOCTH)KEHHS  MHHHUMAJIBHBIX  [OKa3aTelnel  Cco3JaHus U
¢dbyukuuonuposanus Llentpos "Touka pocra'.

PernonansHbIi KOOpAUHATOP B COOTBETCTBUU CO CPOKaMHU, YCTAHOBJICHHBIMU B HpI/IJ'IO)KeHI/II/I N1k
PGKOMCH,[[aI_[I/IHM, YTBCPIKIAACT:

- IOJDKHOCTHOE JIMLIO B COCTAaBE PETHOHAIBHOTO BEIOMCTBEHHOIO MPOEKTHOTO 0(hrca, OTBETCTBEHHOE
3a co3znanue u ¢pyHkuuonuporanue Llentpos "Touka pocra';

- ICPCUYCHb IokKa3aTejei u HHIANKATOPOB, COOTBCTCTBYIOIIUX MMPHUBCACHHBIM B HpI/IJ'IO)KCHI/II/I N2k
HaCcTOAIIUM PCKOMCHIIaLII/I}IM, nx 3Ha‘-IeHI/II71;



- IepeyeHb 0011e00pa30BaTEIbHBIX OPraHU3aIMiA, PACIIOI0KEHHBIX B CEJIBCKONH MECTHOCTH U MaJIbIX
ropojax, Ha 0a3e KOTOpbIX IuTaHupyercs cosnanue lLlentpoB "Touka pocra" (mo dopwme,
npenacraBieHHoU B [Tpunoxxenuu N 3);

- tunoBoe Ilonoxenue o lleHTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOU
HarnpasiienHoctelt "Touka pocra" (Ilpunoxxenue N 4).

Coznmanme nentpa "Touka pocra" Ha 06a3ze 00meoOpa3oBaTEILHON OpPraHU3aluy JOMYCKACTCs Kak
MyTEM BBIICICHUS COOTBETCTBYIOIIEIO CTPYKTYPHOTO TOApa3AeieHus o001meo0pa3oBaTebHON
OpraHu3alim, TaK 1 0€3 BBIIACICHHUS OTICIFHOTO TOApa3IeICHHS.

OOmieoOpa3zoBaTenbHas OpPraHM3alUsl H3/aeT JIOKAJBHBIA HOPMATHUBHBIA aKT O Ha3HAYCHUU
pykoBomutens llentpa "Touka pocrta" (Kyparopa, OTBETCTBEHHOTO 3a (DYHKIMOHHPOBAHHE H
pa3BUTHE), a TAKXKE O cO3JaHUM LieHTpa "Touka pocTa" U yTBEpKI€HUH MOJIOKEHUS O JESITEIbHOCTH
entpa "Touka pocra".

PernonaneHblii kKoOpauHaTop He mo3aHee AHS oTKpbiTHS LlenTpa "Touka pocra" oGecneunBaer
pa3MelieHre B crnenuaibHo co3maaHHoM paszaene "llentp "Touka pocrta" oduimansHOro caiita
o0meoOpa3oBaTeNbHON  OpraHu3ail B WH(POPMAIMOHHO-TEJICKOMMYHUKAIIMOHHOW  CEeTH
"NnTepuner" nndopmanuu o coznanuu u pyHkunonupoBanuu Llentpa "Touka pocrta", B TOM uncie
nHpopmanuu 00 o0OpazoBaTeNbHBIX TMporpammax, obopynoBanuu IlenTtpa "Touka pocrta",
TUTAHUPYEMOM PEKUME 3aHSATHH OOYYarOMMXCsl, TUIAHHUPYEMBIX MEpONPHUSTHIX. B co3maHHOM
pasnene oduImanbHOrO caiiTa 00pa30BaTEILHON OpPraHu3aIui TaKXKe pa3MeniaeTcs nHpopmaims o
HalMoHanbHOM mpoekTe "OOpa3oBanue" (B TOM 4uMcie JIOTOTHUII), agpec caiTta M oduIHaIbHAs
cuMBOJMKa MuHKCTEepcTBa npocBenieHus Poccuiickon @eaepannu.

PernonaneHbIit KOopauHATOP OOecmeunBaeT nHpopMupoBanne DeaepaaTbHOTO oniepaTopa B Cirydae
co3/laHus Ha TeppuTtopuu cyonrekra Poccmiickoit ®@enepamuu llenTpo "Touka pocra" B pamkax
MHBIX IPOTPaMM U MIPOEKTOB, HE OTHOCSIIUXCS K peanu3aiuu dhenepanbHoro npoekra "CoBpeMeHHast
mkoja" HamuoHaabHOTO TpoekTa '"OOpaszoBaHme", 3a cUeT CpPeACTB OIOKETOB CYyOBEKTOB
Poccuiickoit Deaepannu u (MJIM) CPEACTB MECTHBIX OIOJKETOB U (WJIH) BHEOIOPKETHBIX HICTOYHUKOB,
a Tak)Ke HampaBlieHWe Ha corjacoBaHue DenepalbHOMY OINEPATOPy KOHUEMIMHM CO3JaHUS U
(GbyHKIIMOHUPOBaHUS Takux LIeHTpoB.

3. TpeOoBanusi K MNOMEHICEHUAM, KOMILIEKTOBAHUIO 000Py10BAHHEM,
PacXOAHBIMHU MATEPHAJIAMHU, CPEACTBAMM 00y4C€HUSA U BOCIIMTAHUS

Cosznanue IlentpoB "Touka pocrta" mpeanosiaraeT KOMIUIEKC YCIOBHM 10 OCHAIICHUIO
oOpa3oBaTelIbHBIX OpraHu3aluii 00opyJOBaHHEM, pACXOJHBIMH MaTepUalaMH, CpEICTBaMU
oOyueHusT W BOCHHUTaHUS i1 JOCTHXKEHHsS OOpa3OBaTEIbHBIX PE3yJbTAaTOB IO MPEIMETHBIM
obnactsm "EctecTBeHHo-Hayunble mnpeamerhl’, "EctecTBeHHnle Hayku", "Marematuka u
unpopmaruka", "OOmecTtBo3HaHue U ecrectBo3Hanue", "Texnomorus", 00pa30BaTENbHBIX
porpaMm o0111ero o6pa3oBaHus €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOUN HANpPaBICHHOCTEH, pU
peaM3anuy KypcoB BHEYPOUHOH NESTENbHOCTH U TOTIOJHUTENBHBIX 00Iepa3BUBAOLIUX TPOTPaMM
€CTECTBEHHO-HAYYHON U TEXHUYECKOW HANPaBIEHHOCTEH.

Ilepeuenp HampaBieHHOCTeH peanu3yemblx Ha Oaze LlenTpoB "Touka pocra" oOpazoBaTeIbHBIX
IporpaMM MOXKET OBbITh pacUIMpeH B 3aBUCUMOCTH OT MMEIOUIMXCS y 00I1e00pa3oBaTeIbHbIX
OpraHu3aluil ycJaoBHH, a Takke MOTpeOHOCTE yuacCTHUKOB 00pa30BaTENIbHBIX OTHOIIECHUH.

Co3nanue unenrpa "Touka pocrta" mpennosjaraer pa3BuTHE OOpa30BaTENbHOW HMH(PACTPYKTYPHI
o0mieoOpa3oBaTebHOM  OpraHu3anM, B TOM YHCJIE OCHalleHHe o00meo0pa3oBaTebHON
OpraHH3aIu:



- oOopynoBaHHEM, CpeACTBAaMH OOY4eHUS M BOCIUTAaHMA IS U3ydeHHs (B TOM 4YHCIe
SKCIIEPUMEHTAJILHOTO) MPEIMETOB, KYypCOB, AMCHUIUIMH (MOJAYyJel) €CTeCTBEHHO-HAay4YHOU
HAIpaBJIECHHOCTM W  TEXHOJOIMYECKOM  HAINpPaBJIEHHOCTEM IIpU  peajlu3alud  OCHOBHBIX
0011e00pa30BaTENbHBIX MPOTPaMM H JOMOJHHUTENBHBIX 00I1e00pa30BaTeNbHBIX MPOTPaMM, B TOM
qHcye Ui PacIupeHHst coiepKanus yaeOHbIX npenmetoB "®dusuka", "Xumus'", "buonorus";

- obopymoBaHueM, cpeicTBaMHu OOydYeHUS W BOCHHUTAHHS I W3YyYEHUS OCHOB POOOTOTEXHUKH,
MEXaHHKH, MEXaTPOHUKH, OCBOCHMS OCHOB IPOrPAaMMHUPOBAHUS, pPEATU3ALUH  POTPAMM
JOTIOJTHUTEIHLHOTO 00pa30BaHUs TEXHUYECKON U €CTECTBEHHO-HAYYHON HANPaBICHHOCTEH U T.J.

- KOMIIBIOTCPHBIM U NUHBIM 060py,I[OBaHI/ICM.

[lepeyenp, MUHUMAJIBHO HEOOXOMUMBbIE (YHKIMOHAIBHBIE W TEXHHYECKHE TpPEOOBaHUS W
MUHUMAaJIbHOE KOJHMYECTBO OOOPYIOBaHMsS, PACXOTHBIX MAaTEPHAIOB, CpPEACTB OOy4YeHUs H
BocnuTaHus Uil ocHamieHus LlentpoB "Touka pocra" (manee - MHQPacTpyKTYpHBIH JIHCT),
onpezensoTcs PernoHaqbHBIM KOOPAWHATOPOM C ydyeToM I[IpumepHoro mepeuHsi 000pyaOBaHUS,
pPacxXxo/JHbIX MaTepUaloB, CpPEACTB OOYUYEHUs M BOCHHUTAHUSA IS CO3JaHUS W oOecreyeHus
(YHKIIMOHUPOBAHUSL  LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAyYHOM W TEXHOJIOTMYECKOU
HarnpaBiieHHOCTH "Touka pocra" B 00meoOpa3oBaTeNbHBIX OpPraHU3alUsIX, PaCHOJIOKEHHBIX B
CelIbcKOM MecTHOCTM U Manbix ropojax (IIpumoxkenne N 6), OpUMEpPHOro THUIIOBOTO
MH(QPacCTpyKTYpHOTOo JHCTa, ompenenseMoro @denepaibHbBIM  ONEPAaTOPOM, M  HACTOALIUX
Pexomenparuii.

B pamkax ochHamenus  oOuieoOpa3oBaTeNbHBIX ~ OpraHM3aluii  npu  (GopmMHpOBaHUH
uHppacTpykTypHOro jucra cyorekr Poccuiickoii denepaiun BnpaBe BhIOpaTh CTaHIAPTHBIA HIIU
MpOQUIBHBI KOMIUIEKT 000py/IOBaHUs, MPEACTaBICHHBIH B MPUMEPHOM IEpeyHe 000pYA0BaHUS,
Pacxo/JHbIX MaTEpUAJIOB, CPEACTB 00yUeHUs U BOCIHUTAaHUs Uil ocHamieHus Llentpos "Touka pocra”
(ITpumoxenune N 6). Jlns MaJOKOMIUIEKTHBIX 0011€00pa30BaTeNbHBIX OpraHu3anuii <1> o0beM
€IMHUIL] CPEJICTB 00YUYEHUS U BOCIUTAHUS (POPMHUPYETCSI B MEHbILIEM KOJIMUYECTBE.

<1> MajoKkoMIUJIEKTHOH 00111e00pa30BaTeIbHON OpraHu3alliel B paMKax peaan3aiui MEpOTIPUITHI
M0 CO3JaHMI0 W (PYHKIMOHUPOBAHUIO IIEHTPOB E€CTECTBEHHO-HAYYHOW U TEXHOJOTHYECKOI
HaIpaBJIEHHOCTEN MIPU3HACTCS obmeoOpazoBareabHas OpraHusarus, YHCIEHHOCTh
KJIACCOB-KOMILJIEKTOB B Ka)/10M U3 Mapasuiesieil KoTopoit cocTaBisieT He 6osee | eTMHUIbL

[IpodunpHBII KOMIUIEKT 00OpYIOBaHUS MOXKET OBITH BBIOpaH I 00IIe00pa30BaTEIbHBIX
OpraHu3aIfii, IMEIOIIUX Ha MOMEHT co3/aHus 1eHTpa "Touka pocrta" Habop cpeAcTB OOydeHUs U
BOCITUTAHMS, TOKPBIBAIOIINI CBOMMH (YHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble MOTPEOHOCTH
1pu u3ydeHuu npeameroB "@uszuka", "Xumusa" u "buonorus".

[IpodunpHelii  KOMIUIEKT  oOopydoBaHusi  obOecrieunBaeT  d(PPeKTHBHOE  JOCTHIKEHHE
00pa30oBaTeNIbHBIX PE3YJbTATOB OOYUYAIOIIMMHUCS MO MPOrpaMMaM €CTECTBCHHO-HAYYHOW W
TEXHOJIOTUYECKON  HANpPaBICHHOCTEH, BO3MOXXHOCTh  YIJIYOJICHHOTO HM3Y4YEeHHUS  OT/ACIbHBIX
MPEeIMETOB, B TOM 4YHCIe i (GOpMUPOBaHUS U300pETATEIHLCKOTO, KPEaTHBHOTO, KPUTHYECKOTO
MBIIIJICHHUS, Pa3BUTHSA (YHKIHOHATBHOW T'PaMOTHOCTH y OOy4aroluxcs, B TOM YHUCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKO.

[Ipu ¢popmupoBanuu MHGPACTPYKTYPHOTO JHCTa W3 MPOPUILHOTO KOMILIEKTa B 00s3aTeNbHOM
MOPsIJIKEe 00ecTeynBaeTCs BBIOOP CPEeACTB OOyUEHUSI U BOCIIUTAHUS HE MEHEE YeM I0 TpeM y4eOHbIM
npenmeram ("®Omuka", "Xumua", "buonorus") u KoMmeOTepHOro 06opynoBanus. OcTaBuirecs Mo
UTOTaM OIpe/IeTICHHs 00s13aTeIbHOTO 000PYAOBAaHUS CPENICTBA, MPEAYCMOTPEHHBIE ISl OCHAIICHUS
Ientpa "Touka pocta", pacmpenenstoTcs Ha MPHOOpEeTeHHE OMOJTHUTEIHHOTO 000pYHA0BaHUS,



BXOJIAIIETO B MEpPeUeHb 000PYIOBaHUS, PACXOIHBIX MAaTEPHATIOB, CPEICTB OOYUCHHS U BOCITHUTAHUS
npoduasHOro KoMIuiekTa ([Ipunoxenre N 6 K METOAMUECKUM PEKOMEHIAITHSM).

[Ipu BBIOOpPE [OMOJHUTENHHOrO OOOPYJOBAaHUS TaKXKe CIEAYeT YYMUTBHIBATh CHEHUPHUKY U
noTpeOHOCTH OTpaciel IKOHOMUKH cyObekTa Poccuiickoii @eneparu.

PernonaneHblii KOOpAMHATOP 00ECHEUUBACT COTIIACOBaHHE C(HOPMUPOBAHHOTO B COOTBETCTBHH C
TUNOBOM (opmoil uHppacTpykTypHoro nucra ¢ DenepajabHbBIM ONEPATOPOM B COOTBETCTBUHU C
periaMeHToM, onpenensieMbiM PenepaabHbIM OIIEPATOPOM.

[Ipyn HampaBieHWM HA COTJIACOBaHHE HH(PACTPYKTYPHOTO JIMCTA, COJCPIKAIICTO CTAaHIAPTHBIC
KOMILJIEKTBI, PeruoHanbHbIN KOOpAUHATOP TIpenocTaBisieT (mo popme DenepaabHOro oneparopa):

- MOATBEPKJICHUE OTCYTCTBHUSI B COOTBETCTBYIOUIUX OOpa30BaTEIbHBIX OPraHU3alMAX, OCHAIICHUE
KOTOPBIX IJIAHUPYETCs, 000PYIOBAHMS, PACXOJHBIX MAaTEPUAJIOB, CPEACTB OOYUYECHUS U BOCIIUTAHMUS,
YKAa3aHHBIX B IEPEYHE CTAHIAPTHOTO KOMILICKTA;

- OJATBEpKIeHUE Hanuuus (nbo obecrieueHne HaJIM4YMsS 0 MOMeHTa ocHauleHus LlenTpoB "Touka
pocta") ycCIOBHM A XpaHEHUS M UCHOJb30BaHUS XWMHYECKUX PEaKTHBOB, B TOM 4HCIE
HeoOxouMoro oOopy/ioBaHus, BKIIIOYas HIKa( BBITSKHOW MAaHOPAMHBIM M IIKad Uid XpaHEHUs
XMUMHMUYECKUX PEAKTHBOB OTHEYNMOpPHBIH, corynacHo IlepeuHto cpenctB oOydyeHHMs] M BOCHHUTAHUA,
HEOOXOIUMBIX ISl peanu3anuu oOpa3oBaTeNbHBIX HPOrpaMM HauyalbHOIO OOIIEro, OCHOBHOTO
o011ero U cpegHero oo1ero o0pa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSM OOyUYeHUS,
HEO0OXOJIMMOTO TMpH OCHAILEHHH OO0IIe00pa30BaTeNbHbBIX OpraHU3aluii B LENSIX pealu3aluu
MEpOTPHUATHI 10 COACHCTBUIO CO3JaHUI0 B cyObekTax Poccuiickoit ®eneparuu (ucxons u3
MPOTHO3WPYEMOM  TOTPEOHOCTH) HOBBIX MeCT B  00meoOpa3oBaTeIbHBIX  OPraHU3aIUsX,
YTBEPKIAECHHOMY Npuka3zoM Munnpocsemenus Poccun ot 3 centsiops 2019 r. N 465.

OO6pazoBareapHbIC OpraHu3aIyy, Ha 0a3e KOTOPBIX co3narTcs U GyHKIMOoHUpyoT Llentprr "Touka
pocta", MOJDKHBI COOTBETCTBOBATH JCUCTBYIOIIUM TpPEOOBAaHUSIM K YCTPOMCTBY, COICPKAHHIO W
OpraHu3aluy pexuma paboTbl 00pa30BaTENIbHBIX OpPraHU3aluil U WHBIM HOPMATHBHBIM MPABOBBIM
aKkTaMm, OIpeNeNsIOMMNM TpeOOBaHUS K OpraHu3aluu OOIIero M JONOJHUTEIBHOTrO 00pa3oBaHUs
JIETEN.

[Tomemenus (pyHKITMOHATBHBIE 30HBI, B TOM YHCJe Y4eOHbIC KaOMHEThI (PU3UKU, XUMHUH, ONOJIOTHH)
IenTpa "Touka pocta" pekoMeHIyeTCs pacnoJiarath B peaeiax 0JJHOrO 3JaHusl.

[IpoektupoBanue, 3oHupoBanue mnomemeHud IlentpoB "Touka pocrta" u onpeneneHue
IU3alH-PELICHU OCYIIECTBISETCS C YYETOM PYKOBOJCTBA IO MPOEKTUPOBAHHIO LIEHTpoB "Touka
pocra", yrBepxkaaemMoro enepaibHbIM OIIEPATOPOM.

[Ipu npoexktupoBaHuu, 30HUpOBaHUU TNoMemeHuil LlenTpoB "Touka pocra" ciegyer y4uThIBATH
0COOCHHOCTH 000pyIOBaHUs, PACXOIHBIX MaTEPHAIIOB, CPEJICTB O0YUEHUS M BOCIIUTAHUS, KOTOPHIM
Oyzner obecrieunBaThCS 00Opa3oBaTeIbHas OpraHu3alus.

[Ipoext 3onupoBanus nomemieHuil llentpoB "Touka pocta" mnpencrasisercs PeneparibHOMY
oTepaTopy OJHOBPEMEHHO C MpeACTaBlIeHUEM HHPPACTPYKTYPHBIX JTHCTOB.

4. Opranuszanusi 00pa3zoBaTeJbHOM JeSITeJIbHOCTH

OOpa3oBarenbHas JAeATeNbHOCTh Ha ©0a3e weHTpoB "Touka pocta" ocymecTBisercs 10
00pa3oBaTesIbHBIM IPOrpaMMaM OOLIETo U JONOJIHUTEIBHOTO 00pa30BaHusl.

TpeboBanus k hopmary opraHuzai 00pa30BaTENbHOM JEATEIFHOCTH PErYIUPYIOTCS HACTOSIIUMHU
PexomenmanusiMu ¥ MHBIMU MH()OPMAIIMOHHBIMU M METOAMYECKUMH Matepuanamu denepaabHOTo
oreparopa.



HanpasneHnus peanusyeMbIX ¢ HCHOJb30BaHuEM pecypcoB LlentpoB "Touka pocra" nporpamm
ONpENENAIOTCd B COOTBETCTBUM C METOJMYECKMMM MaTepuallaMd U PEKOMEHAALUAMH,
YCTaHABIMBAaEMbIMH U aKTyalu3upyeMbiMu DeiepalibHbIM OIIEpaTopoM.

Ha 6aze mentpoB "Touka pocra" oOecreunBaercsi peanu3alusi 00pa30BaTENBbHBIX HPOTPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKON HANpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSMU 3aKOHOIATENbCTBA B chepe oOpa3oBaHms U C y4eTOM pekoMeHaanuii denepanbHOro
omepatopa. B o0s3arenprHOM mopsizike Ha Oa3e 1eHTpoB "Touka pocta" obOecrieunBaeTcss OCBOCHHE
oOyuaromumucst y4eOHbIX mpeameroB "Owuszuka", "Xumwus'", "buomorus" ¢ HCIOIB30BAHHEM
npuodperaeMoro 000pyIOBaHNUs, PACXOTHBIX MATEPUAIIOB, CPEJICTB OOYUEHHS U BOCITUTAHUSI.

He menee 1/3 o0beMa BHEYpOUHOU EATETBHOCTH O0YJAIONMINXCS TOJKHO OBITH OPHEHTHPOBAHO Ha
MOJJIEp’)KaHUE €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKON HampaBleHHOCTEH 00pa3oBaTelbHbIX
IporpaMM, MpU 3TOM OOBEM IMpOrpaMM €CTECTBEHHO-HAyYHOM HAIpPaBIEHHOCTH HE MOXKET
coctaBisiTh MeHee 20% ot oOmero o0bema BHEYpOUHOU jaesrenbHOCTH. OOpa3zoBarenbHBIE
MpOrpaMMbl 1O JPYTMM HAIpaBJICHHOCTSM IpU HAJIWYUM BO3MOXHOCTH PEKOMEHIyeTCs
MJIAHUPOBATh C UCTOJL30BaHueM pecypcoB LlenTpos "Touka pocta".

Pazpabotka paboumx mporpamm mo mnpeameram "O@usmka", "Xumusa", "buonorusa", yueOHbIM
MpeAMETaM €CTECTBEHHO-HAYYHOUM U TEXHOJIOTHYECKOM HAMPABICHHOCTEN U3 YaCcTH yIeOHOTO TIJIaHa,
dhopmupyeMoit ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHH, TIPOTPaMM BHEYPOUHOU JEATEIHHOCTH
U JIONOJIHUTENIbHOTO 00pa30BaHUsl OCYIIECTBISETCS 00I1e00pa30BaTEIbHBIMU OpPraHU3alusiIMU, B
KOTOPBIX CO3Jat0TCs HEeHTpHI "Touka pocTa', CaMOCTOSITENBHO C YYETOM METOJAMYECKUX MATEPHUATIOB
u pexkoMeHmanuii @DenepanbHOrO omeparopa. Peammszanus  00pa3oBaTENBHBIX — IPOTPAMM
JOTIOJTHUTEIFHOTO 00pa30BaHUs B MAJOKOMIUIEKTHBIX 0O0IIe00pa30BaTeNbHBIX OpPraHU3alusIX
OCYIIIECTBJIISICTCS IPU HATMYUH Y OPTaHU3AIMN COOTBETCTBYIOITUX YCIOBHUH. [[7151 MaTOKOMIIJIEKTHBIX
0011e00pa3oBaTeIbHBIX OPraHU3alUi JOMYyCKaeTCsl OTCYTCTBUE JIMIIEH3UMM Ha JOTOJHUTEIbHOE
o0pa3oBaHHE U pealu3yeMbIX IPOTPaMM JIOTIOJHUTEIHLHOTO 00pa30BaHUs.

Pexomenarum 1mo UCIoOIL30BaHMIO CTAHIAPTHOTO KOMIUIEKTa 00opynoBanus [{entpa "Touka pocra”
NpyU peau3allid MPOrPaMM €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUYECKON HaIpaBICHHOCTEH
onpenenensl B [Ipunoxxenun N 5 k HacTosiuM PexkoMeHaausim.

CompoBoxkJieHHE M METOauYecKoe OOecleyeHHe HCIONIb30BaHus MPOQPUIBHOTO KOMIUIEKTA
obopynoBaHuss B 00pa30oBaTeIbHOM JEATEILHOCTH IIeHTpoB "Touka pocTta" oOCyIIecTBIsET
®denepanbHbIN OnIepaTop.

Mertoanyeckue MaTepuaibl, pa3pabOTKM W WHBIE MaTepHaibl IO BOMPOCAM HKCHOJIb30BAHUS
npoQWIBHOTO  KOMIUIGKTa  OOOpYIOBaHHS  pa3padaThIBAIOTCSA,  aKTyaIHM3UPYIOTCS |
pacrpoctpansitorcs: DeepantbHbIM ONIEPaTOPOM, B TOM YHUCIIE C IPUMEHEHHUEM COBPEMEHHBIX ME/IHa
MHCTPYMEHTOB (BUE0, BEOMHAp, MMyOIUKAIIUN).

@DenepallbHBIM OMEPATOPOM Ha PETYISIPHON OCHOBE O0OECIeUnBACTCS MPOBEACHUE METOINYECKUX U
oOyyaronmx MEpOMpHATH O BOMPOCAM OpraHu3aluu oOpas3oBareiabHOro mpoiiecca B Llentpax
"Touka pocta" ¢ MpUMEHEHHEM MPO(PUILHOTO KOMIUIEKTa 000pyI0BaHUs, OKa3aHUE METOIHMUECKOI
MOMOIIY MPU pa3paboTKe yueOHBIX MATEpPUANIOB, 3aJaHUN ISl COBEPILIEHCTBOBAHUS MPAKTUYECKOM
MOATOTOBKH OOy4aromuxcs MO Yy4eOHbIM TMpeAMeTaM, KypcamM BHEYPOUYHOW JeATeIbHOCTH,
JIOTIOTHUTEIILHOTO 00pa30BaHus JIeTeH.

[Tegarornueckue pabOTHHUKH, OCYHIECTBIISIIOIINE esTeNbHOCTh Ha 6a3e Llentpos "Touka pocrta" ¢
MpUMEHEHHEM TPO(UIBLHOTO KOMIUIEKTa OO0OpYyIOBaHUS, MPOXOIAT OOydeHHe MO Mporpammam
JOTIOTHUTEIHHOTO TPO(ECCHOHATBHOTO 00pa3oBaHus (KypChl TOBBIIMICHHUS KBamu(UKALUW) U3
®enepansHoro peectpa nporpamm JI1O. [ToBsieHne kBanupUKaIIN MeJArOrHYECKuX paboTHUKOB
OCYILIECTBIISIETCS HE PeXe OJAHOTO pas3a B TPH roja.



5. Opranu3auMoHHO-MeTOAMYeCKOe CONPOBOKICHUE U UCI0Ib30BAHUE
WHOM CO3JaHHOM B paMKAaX peajiu3aluy HAIMOHAJBLHOIO MPOEKTA
"OoOpa3zoBanue' MHPpPaACTPYKTYpPHI

B nmensx koMIUieKCHOro comnpoBoxaeHust aesrtenbHocTH LlentpoB "Touka" denepanbHbiM
omepaTopoM 0OECIEUYMBACTCS OCYIISCTBICHHE MyONMMKAMii W OOHOBJIGHHUS METOJUYCCKUX
MaTepUAJIOB, BKIIOYAIOMINAX YYEOHO-METOAMYECKHE MaTepuaibl (MHCTPYKIHH, METOAWYECKHE
nocoousi, THPOPMALMOHHBIE MaTEPUAIIBI, IEPEYHN PEKOMEHIYEMBIX JINTEPATYPHBIX MCTOYHHKOB,
BHJICOMATEPHAIIBI U JIp.), a TAKXKE MAaTEPHUAIBI TI0 UTOraM MPOBEACHUS MeponpusaThii DeaepaibHOTO
oreparopa (BeOMHAPHI, CEMUHAPHI, KOH(PEPEHIINHU, COBEIAHUS U JP.).

Hns  mepmarormdeckux pabotHukoB llenTtpoB "Touka poctra" @enepalbHBIM — OMEPaTOPOM
obOecrieunBaeTcs MPOBEACHWE TEMAaTHUYECKUX BEOMHApOB U 0Opa30BaTENIbHBIX MEPOIPUITHIH,
HaIpaBJICHHBIX Ha pPAa3bsICHEHHE BOIPOCOB pealu3aluu 00pa3oBaTeNIbHBIX MporpaMMm Ha 0ase
HentpoB "Touka pocta" ¢ npuMeHEeHNEM NPOPHUIBHOTO KOMILIEKTa 000py/10BaHUSI.

s PernoHanbHBIX KOOPAMHATOPOB U PYKOBOAAIIMX padboTHUKOB LlentpoB "Touka pocta"
®denepanbHbIN oniepaTop oOecreYrBaeT MPOBEACHUE TEMAaTHYECKUX BEOMHAPOB, HANIPABJICHHBIX HA
JIOTIONTHUTEIBHOE DPA3bSICHEHHWE BOINPOCOB, OTHOCSIIMXCS K HCIOJHEHHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) Mo co3naHuio U ¢yHkuoHupoBanuio LlenTpoB "Todka pocta", MOCTHKEHUIO
YCTaHOBJIEHHBIX IOKa3aTenell (yHKIMOHUPOBAHUS, HCIOJb30BAaHUIO MHOM CO3JJaHHON B paMKax
peanzalnuy HalMoHaIbHOTO npoekTa "Obpa3zoBanue" HHOPACTPYKTYPBHI.

B  memsx  sddexTtuBHON  OpraHM3allMOHHO-METOIUYECKOW  TOJNIEPKKH  CO3MaHHsl U
¢byukuronuposanus Llentpos "Touka pocra" Ha Teppuropuu cyorekroB Poccuiickoit denepanun
PernoHanpHbIM ~ KOOPAMHATOPOM  OOECIEYMBAECTCSI  BOBJEUYEHHE  JIETCKUX  TEXHOMApKOB
"KBantopuym", 1meHTpoB 1mdpoBoro oOpazoBanus aerei "IT-ky0", KITIOUYEBBIX IIEHTPOB
JOTIOJTHUTEILHOTO 00pa3zoBanus "Jlom HayuyHol KosmaGoparuu" B aestenbHOCTh LlenTpoB "Touka
pocta" B creayromux Gopmarax:

1. IIpoBeneHne COBMECTHBIX MEPOTPHUATHHA Ui OOYYarONUXCS M IEJarorn4eckux pabOTHHKOB
001e00pa3oBaTeIbHBIX OpraHu3anuii, Ha 0a3e KoTopbix cosnmatorcs LlenTper "Touka pocra"
(oOydaronyie CEeMHHAphl U MacTep-KIAcChl MO BOMPOCAM HCIOJIB30BaHUS 00OPYIOBAHHMS, CPEJICTB
oOy4eHHsT ¥  BOCIUTAHHS, METOJWYCCKHE MEPOIPHATUS 1O  BOIpOCaM  Pa3pabOTKH,
COBEPILICHCTBOBAHUS " BHEJIPCHUS pOrpaMm JIOTIOJTHUTEIIHHOTO oOpa3zoBaHuUsI
€CTeCTBEHHO-HAYYHOW M TEXHUYECKOH HAlpaBIICHHOCTH, OPraHU3allMy BHEYPOUHOU JIEATEILHOCTH
00y4aroIuXcs; HHIUBUIYaTIbHbIC KOHCYIBTAIIUH JUIS TIEJaroTn4ecKuX pabOTHUKOB, B TOM YHUCIIC B
peKMME OHJIAMH, 3aHATHA TPOCKTHOW JEATEILHOCTHIO; KOHKYPCHBIE W COPEBHOBATEIIbHBIC
MEPOIPUATHS VIS JCTEH U Ip.).

2. Opranm3anusi ¥ y4yacTHEe B PETHOHAJbHBIX U MEXPETHOHAIBHBIX KOH(pEpEeHUHUAX, (pecTuBamsx,
dbopymax 1mo oOMeHy OmbITOM pPabOThl Ha BBICOKOOCHAIIECHHBIX YYEHHKO-MECTax, B TOM YHCIE IO
peanu3anuu npeaMeTHbIx obnacteil "EctecTBeHHO-Hay4Hble mpeameTsl”, "EcrecTBeHHbIe Hayku',
"Marematuka u uHpopMaruka', "OOmecTBo3HaHue U ecrectBo3HaHue", "TexHosorus", a Takxke
porpamm JIOIOJHUTEILHOTO o0Opa3oBaHus €CTECTBEHHO-HAYyYHOU u TEXHUYCCKOM
HaIpaBJIE€HHOCTEM.

3. YyacTue permoHaiIbHBIX KOOpPAMHATOpOB, npexacraButened Llentpos "Touka pocTta" M HMHBIX
LEHTPOB, (QYHKIIMOHUPYIOUINX Ha TeppuTopun cyosrekTta Poccuiickoit deneparyu, B MEpONpUSATHIX
denepanbHOro Oneparopa.

Fpa(pyuc MCpOHpHﬂTHﬁ, KBOTbI Y4aCTus, COHCPKAHUC U TCXHOJIOTUH IPOBCACHUA MCPOHpI/I}ITI/Iﬁ
JAOBOJATCA q)e,[[epaJlLHBIM onepaTopomM AOIOJIHUTEIIBHO.



4. OpraHm3anusi U y4acTHE B TMPOBEACHUM WH(POPMAIMOHHBIX KAMITAHWA MO TMOMYISIPU3AINH
HalmoHansHOTO MpoekTa "Obpa3oBanue" Ha TeppuUTOpUn CyObeKTOB Poccuiickoii denepanuu, B TOM
qHcae COOBITHUAX, MPOBOJUMBIX Ui KOHCYIBTAIIMOHHOTO COIPOBOXACHUS POJIUTENCH (3aKOHHBIX
npeacTaBuTeneil) oOyJaromuxcs O BO3MOXKHOCTAX ISl Pa3BUTHS CIOCOOHOCTEH M TaJaHTOB HX
neteid, mpo(eCcCUOHANBLHOW OpPUEHTAIMM W YCIEIIHOTO OCBOSHHUS OCHOBHBIX 0O0Opa30BaTENbHBIX
nmporpamm oomiero o6pa3oBaHusi.

5. PazpaboTka, yTBEep)KICHHE U pealu3alus CeTeBBIX 0O0pa30BaTENbHBIX MPOrpaMM  C
WCII0JIb30BAHMEM BBICOKOOCHAIICHHBIX yYE€HUKO-MECT, CO3JaHHBIX B CyOBekre Poccuiickoii
denepanun B paMKax HaIMOHAIBHOTO TIpoekTa "OOpa3oBanue", B TOM YUCIIE€ COBMECTHO C IETCKUMU
texHonapkamu "KBantopuym".

6. BoBieuenue obyuaronuxcst o01ieo0pa3oBaTelbHbIX OpraHu3aliii, Ha 0a3e KOTOPBIX CO3JAI0TCA U
¢bynkumonupytot Llertpst "Touka pocra", B pasnuunbie GOPMBI COPOBOXKICHHUS 1 HACTABHUYECTBA
C HCIIOJIb30BAHMEM KAJpPOBBIX pECypcoB, OOecleuuBalolUX padoTy BBICOKOOCHAIIEHHBIX
YUYEHUKO-MECT, CO3/IaHHbIX B cyObekTe Poccuiickoit denepainy B paMKax HallMOHAJIBHOTO MPOEKTa
"OOpa3oBanue" ¢ y4eToM METOJOJOTHHU (IIeJIEBOM MOJIENM) HACTaBHUYECTBA OOYYAIOUIUXCS IS
OpraHu3aIfii, OCYIIECTBISIONUX O0pa30BaTEIbHYIO IEATEILHOCTh IO O00IIe00pa3oBaTeIbHbIM,
JOTIOTHUTENbHBIM ~ 0011e00pa3oBaTeIbHBIM M MpOoTrpaMMmaM  CpPeJHEro  npodecCHOHaIbHOIO
oOpa3oBaHusi, B TOM 4YHCIE€ C MPUMEHEHHEM JYyYIIMX MPAaKTUK OOMEHa OIBITOM MEXIY
00yJaroITUMHUCS.

Hentps! "Touka pocra" UCHONB3YIOT HHPPACTPYKTYPY U KAJAPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTtopuyMm", co3gaBaeMbIx Ha 0a3ze 00mIe00pa30BaTEIbHBIX OpTaHU3ANMMM, I Pa3BUTHUA
MPOEKTHOMN JNeATeNbHOCTH oOyuatomuxcs. [lemarormueckue pabotauku llenTpoB "Touka pocra”
ofOecreunBarOT ydyactue oOy4aroUIuxcs B MEPONPUSATHSAX JNETCKUX TexHomapkoB "KBantopuym" c
yIaJeHHBIM HCIIOJIB30BAaHUEM O00OpYyIOBaHMs, CpeACTB OOy4YeHHs] W BOCIUTAHHS, a TaKxKe
MPUHUMAIOT y4acTHe B OPraHM3yeMbIX UMHU CEMHHapax MO JeMOHCTpauuu 3PQPEKTUBHOTO OIBbITA
peanuzanuu 00pazoBaTeIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJOTHYECKOW U MHBIX HAIPpaBJIeHHOCTEN
cpeau MHBIX 00I1e00pa3oBaTeIbHBIX OpraHU3alMii, PACIOJIOKEHHBIX Ha TEPPUTOPHH CyOBEKTa
Poccuiickoit @eneparuu.

PernonansHbIM KOOPAUHATOPOM Ha TeppuTOpHU CyOBeKkTa Poccuiickoit denepamnuum odecrieunBaeTCs
pabota Mo mojmep:kke 001eoOpa3oBaTeNbHBIX ~ OpPraHM3alfii, MOKa3bIBAIOIIMX HHU3KHE
oOpa3oBaTelibHbIE PE3YJIbTAThl, C HCIOJIb30BAHUEM HH(PACTPYKTYpPBhl U KaJIpOBOrO oOecreyeHUs
LentpoB "Touka pocrta" B pasmuuHblXx ¢opMarax (COBMECTHas peajau3amus 00pa30BaTEeIIbHBIX
MIporpaMm, IpoBeJAeHHE 00yJalOIUX MEPOTIPUATUI, CEMUHAPOB, KOHCYIbTALUH U TIp.).

[Ipu mpoBeneHUHN pa3INYHBIX MEPONPUSTHH, CBA3AHHBIX C peaju3alyell HallMOHAJILHOTO MPOEKTa
"OO6pa3oBanue", UCIOJIB30BAHUEM COOTBETCTBYIOIICH HHPPACTPYKTYPHI, KaAPOBBIX U (PMHAHCOBBIX
pECYpCcoB, IOIDKHO OBITh 00ecredeHo HX HH(POPMAIMOHHOE COMPOBOXKIEHUE, B TOM YHCIE B
CpeacTBax MacCOBOM HH(pOPMAIINH, COLIUATIBHBIX CETIX, Ha caliTaXx 00pa30BaTeIbHBIX OpraHU3aIuil ¢
UCIO0JIb30BaHNEM (PMPMEHHON CUMBOJMKHU HAIlMOHAIBHOTO mpoekTa "O6pa3oBanue".

Nudopmanus o6 yuactuu Llentpos "Touka pocta" B MeponpusTusax HamnpasiseTcs OenepalibHOMY
OTepaTopy B paMKax €XKEeKBapTAIbHOTO MOHUTOPUHTA.

6. TpeooBanus k puHancoBomy odecneyenuro lenTpos "Touka
pocrta"
®dunancoBoe obecrieueHue ¢yHkunoHupoBanusi LlenTpoB "Touka pocta" BKIIOUaeT 3aTpaThl B

cooTBeTCTBUU ¢ OOmUMH TpeOOBaHUAMM K ONPEAEICHUI0 HOPMATHUBHBIX 3aTpaT Ha OKa3aHMe
rOCyJapCTBEHHBIX (MYHUIIUIAIBHBIX) YCIYT B chepe AOIKOIBHOT0, HAYaIbHOT0 00IIer0, OCHOBHOTO
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obmiero, cpemHero oOmiero, cpeaHero MNpodeCCHOHATBLHOTO 00pa3oBaHUs, IOMOJIHUTEIHLHOTO
o0pa3oBaHus JIeTei W B3POCIHBIX, JOTOJIHUTEIHLHOTO MPOGECCHOHATBHOTO 00pa3oBaHUs Ui JIHII,
MMEIOIUX WM TOJIYJalolIuX cpefHee NpodecCHoHalbHOe 00pa3oBaHue, MPo(ecCHOHATLHOTO
oOy4yeHHs, TpPUMEHSIEMBIMH TpU pacuere oObema cyOcuauu Ha (UHAHCOBOE oOecreyeHne
BBINOJIHCHUSI TOCYJaPCTBEHHOTO (MYHHMILMIAJIBHOTO) 3aJaHMsi Ha OKa3aHHE T'OCYJapCTBEHHBIX
(MyHMLIMOIAIBHBIX)  yCJIYT  (BBINOJHEHHWE  PabOT) TOCYAAPCTBEHHBIM  (MYHHMLIUMAIBHBIM)
yUpexIeHHEeM, YTBEPKACHHBIMU MTprKa3oM Munnpocsenienus Poccun ot 20 HostOpst 2018 1. N 235 u
BKJTIOYAIOIUMH B TOM YHCIIE:

- omary Tpyla TMeJarorudyeckux paOOTHUKOB  0O0IIe0o0pa3oBaTENbHON  OpraHu3alui,
obecnieunBaromux pynkunonuposanue Llentpos "Touka pocra';

- IPHOOPETEHUE TOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB M MaTCPUATBHBIX 3allacoOB, B TOM YHUCIIC
PacXOIHBIX MaTepUaloB, s 0OeCIeUeHHs peann3alui 00pa3oBaTEeIbHBIX MPOrpaMM B 00bEME,
HEO0OXOMMOM JIJIsl HETIPEPHIBHON pealin3aiini o0pa3oBaTebHOTO MPOIIecca;

- oOecrieyeHre TEeKYyIIeW IesTeIbHOCTH 0011e00pa3oBaTeIbHON OpraHu3aluu Mo 00eCIeueHnIo
00pa3oBaTeNLHOTO TpoIiecca.

IIpu ¢opmupoBanun Oromxkera cyobekta Poccuiickoir @enepanuu (MecTHOro OrJKeTa) Ha
OYEepPEeHOH IO/l M TUTAHOBBIN MEPHOJ HEOOXOAUMO MPEIyCMaTPUBATh OFO/KETHBIE aCCUTHOBAHUS B
o0veme, HeoOxoauMmoM s (uHAHCOBOro oOecrneueHus QyHkuuoHupoBanus llentpo "Touka
pocta", B TOM YUCIIE C y4ETOM COOTBETCTBYIOIIECH WHJIEKCAIIH.

7. 3aKJII0YUTEIbHbIC MMOJI0KCHHUSA

[Ipu peanuzanuu MepoNpusATHI B LENSIX co3AaHus U pyHKunoHupoBaHus Llentpos "Touka pocra"
cyowekt Poccuiickoit @enepanuu oOecrieunBaeT COOMIOACHUE TPEOOBAHWN AHTHMOHOIIOJIHHOTO
3aKOHOJIaTEJIbCTBA U 3aKOHOJIATEIbCTBA O KOHTPAKTHOM cucTeMe B cdepe 3aKylNoK TOBapoB, padoT,
ycayr Juisi oOecreueHMsl TOCYIAAPCTBEHHBIX M MYHUIMMNAIBHBIX HYXJ, B TOM 4YHCJIE€ B YacTH
oOecrieyeHHs MNOBBIMLEHUS 3PPEKTUBHOCTH, HUCKIIOYEHHsS OTPAHWYEHHUS Kpyra MOCTABIIUKOB U
MIOCTABJISIEMOTO  O0OpYIOBaHMSA, TMOBBILIEHUA PE3YJbTATUBHOCTH OCYILECTBJICHUS 3aKyIOK,
o0ecreyeHus Mpo3pavyHOCTH, IPEJOTBPALICHUS KOPPYILIUU U IPYTUX 3J0YNOTpeOIeHU.

[Ipu ocymectBieHuu cyobektamu Poccuiickoit denepannu 3aKyrok TOBapoB, paboT, YCIYT C LEIbIO
npuoOpeTeHns: 000PYI0BaHUS, PACXOIHBIX MATEPUAJIOB, CPEJACTB OOYUCHUS U BOCIIMTAHHS B IICIISAX
co3manus llenTpoB "Touka pocrta" 3a cuer cyocumaum U3 ¢eaepaabHOro OrKeTa OrKeTaM
cyowsektoB Poccumiickoit denepanuu Ha copUHAHCHPOBAHHE PACXOTHBIX 00S3aTEILCTB CyOBEKTOB
Poccuiickoit ®eneparnuu:

- ofecrieunBaeTcs IEHTpaIM3alMsl 3aKyMOK B TOPSAKE, OMPEIeIEHHOM IYHKTOM 7 cTatbu 26
@OenepanbHoro 3akoHa "O KOHTPAaKTHOM cuUCTeMe B cdepe 3aKylnoK, TOBApOB, pabOT, YCIyr mjs
obecrnevyeHns rocy1lapCTBEHHbIX U MYHHUIIMITAIBHBIX HYXK'";

- IPUMEHSIETCS] HAllMOHATIBHBIA PEKUM B COOTBETCTBUU C TpeOoBaHusIMU cTaThu 14 denepanbHOro
3akoHa ot 5 ampenst 2013 r. N 44-@3 "O koHTpakTHOH cucTteMe B chepe 3aKylnoK TOBapoB, padoT,
yCIyT A 00ecredeHns TOCYIapCTBEHHBIX M MYHHUIIUIATbHBIX HYX'" .

KpOMe TOTO, IPHU OCYIICCTBJIICHHUU 3aKYIIOK CY6’LCKT8.MI/I Poccuiickoit CDCI[epaI_II/II/I JOJIDKHBI OBITH
YUYTCHBI:

- noJyioxkeHus1 nocranosieHus IIpasurenscrBa Poccuiickont @enepanuu ot 03.12.2020 N 2013 "O
MUHHMAaJIbHOH J0JI€ 3aKyIIOK TOBApPOB POCCUIICKOTO MPOUCXOKIACHUS " ;

- noJioxkeHus nocranosieHus IIpaBurenscrBa Poccuiickont @enepanun ot 03.12.2020 N 2014 "O


https://normativ.kontur.ru/document?moduleid=1&documentid=379953#l6694
https://normativ.kontur.ru/document?moduleid=1&documentid=379953#l136
https://normativ.kontur.ru/document?moduleid=1&documentid=377726#l1

MUHUMAaJILHON 0053aTEIbHON /I0JIe 3aKYIOK POCCHHCKUX TOBApOB U €€ JAOCTHKEHHU 3aKa3uuKoM'
(Bmecte ¢ "llosokeHueM O TpeOOBaHUSAX K COJAEpKaHUIO M (opMe oTdeTa 00 0OBEME 3aKyIOK
POCCHICKMX TOBapOB, B TOM YHCII€ TOBAPOB, MOCTABJISIEMbIX NP BBHITIOJIHEHUH 33aKyIaeMbIX paboT,
OKa3aHUU 3aKyMAeMbIX YCIIYT, OCYLIECTBIECHHBIX B LEJIAX AOCTUKEHMs 3aKa3UMKOM MHUHUMAalIbHOU
00s3aTEIbHOM JIOJTM 3aKYNOK, O TpPeOOBaHUSAX K COJCPKAHUIO OOOCHOBAaHUS HEBO3MOKHOCTH
JTOCTIDKEHUS 3aKa3YMKOM MUHHMAJIbHOW 00s3aTeNbHOM JTOJU 3aKYIOK POCCHICKHX TOBapoB (B TOM
YHCIIe TOBApOB, OCTABISIEMBIX MPH BHIMIOJIHEHUH 3aKyIIaeMBIX paOOT, OKa3aHUH 3aKyIIaeMBbIX YCIIYT)
OTJIEIbHBIX BUJOB, IPH OCYILECTBICHUM 3aKYNOK KOTOPBIX YCTAaHOBJIEHBI OTpaHUYEHHUs JOIyCKa
TOBApOB, MPOUCXOJALIUX U3 MHOCTPAHHBIX I'OCYJapCTB, O MOPSAJKE MOATOTOBKU U pa3MELIEHUS B
enMHOM MH(POPMALMOHHOM cucTeMe B chepe 3aKynok Takux otyeTra U obocHoBaHus", "[lonoxxeHnem
0 TIOPSAJIKE, KPUTEPHUSX U MOCIIEICTBUH MPOBEICHHUS OLCHKH BBITTOJHEHHUS 3aKa3YHMKOM 00sS3aHHOCTH
JOCTHUKEHUS] MHUHUMAaJbHOW 0053aTeNbHON JI0JIM 3aKYNOK POCCHHMCKMX TOBapoB (B TOM YHUCIE
TOBapoOB, IOCTAaBJSIEMBIX IPHU BBINOJIHEHUM 3aKyNAaeMbIX palbOT, OKa3aHUU 3aKyNAEMBIX YCIIYT)
OTJIENIbHBIX BUJOB, NPH OCYILIECTBIEHUU 3aKYNOK KOTOPBIX YCTAHOBJIEHBI OIpPaHUYEHMsI JOIYCKa
TOBApOB, IPOUCXOAIINX U3 HHOCTPAHHBIX TocyapcTs").

Ipunoowcenue N 1

K Memoouueckum pekomernoayusim

KOMILJIEKC MEP ("I1OPOKHASI KAPTA") 11O
CO3IAHUIO 1 ®YHKIIMOHUPOBAHUIO B
OBILIEOBPA3OBATEJBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOWU MECTHOCTHU U
MAJIBIX TOPOJIAX, IIEHTPOB OGPA3OBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOH
HATIPABJJEHHOCTEHX "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBIN PesynbTar Cpok
MEpOTIPUSITHS
1. Y TBEP>KICHBI: PernoHagnLHbBIN PacniopsiguTenbHbiii [HEe o3aHee 31
- IOJDKHOCTHOE JIUIIO B [KOOPAUHATOP AKT perHoHaNbHOTO [sTHBaps X <2> roaa
cocTaBe opraHa
[PETMOHATBHOTO MCTIOJIHUTEIIBHOM
BEIOMCTBEHHOTO BIIACTH,
[IPOEKTHOTO oduca, OCYIIIECTBIISIOLIETO
OTBETCTBEHHOE 32 rOCyIapCTBEHHOE
CO3/IaHUE U yIpaBleHHE B cdepe
(yHKIMOHUPOBAHUE 00Opa3oBaHus (nanee
eHTpoB "Touka -
pocra"; pacTiopsAUTEIbHBIN
- IOKA3aTeln akT POVB)
e TeIbHOCTH IIEHTPOB
"Touka pocra";
- tunioBoe [losoxxenue
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0 JIeATENbHOCTU
[leutpoB "Touka
pocta" Ha TeppuUTOpUU
cyobekTa Poccuiickoit
Denepaunn
- TIEpeUYeHb
0011e00pa30BaTEILHBIX]
OpraHu3aIuii,
[PACIOI0KEHHBIX B
CEbCKOM MECTHOCTH U
MaJlbIX TOpOJIax, Ha
0a3e KOTOPBIX
[JIJAHUPYETCS CO3/1aHHE
[{entpoB "Touka

ocra".
CdopmupoBan u PernonanbHbIN [Tucemo CoriacHo
COTJIACOBAH KOOPJAMHATOD, (benepaibHOTO OTACIIEHOMY
MH(PacTPyKTYpHBINH  |(penepalibHbII oreparopa u rpaduxy
JIACT oreparop [PaCIOPSIAUTEIbHBIN

axT POMB

OOBsIBIEHBI 3aKyNTKA  |PeruoHaNbHBIN 3Benienus o He no3aHee 1 anpens
TOBapOB, paboT, YCIYT [KOOPAUHATOP MPOBEACHUH X roma
i coznanus LlenTpos BaKyIOK
"Touka pocra"
CdopmupoBaHbI PernonanbHbIN PacniopsimuTenbHbli [HE O3/1HEE | anpens
[MPOEKTHI 30HUPOBAHHUS [KOOPIAUHATOP akT POB X roga
[lenTpoB "Touka

octa"
[IpoBeaeH MOHUTOPUHT|PErHOHAIbHBIN [To dopwme, 25 aBrycra X roja,
paboT MO MPHUBEACHUIO [KOOPIUHATOP onpeneasieMon ajnee exXeroaHo
rtonanok Llentpon MUHIPOCBENIEHUS
"Touka pocta" B Poccuu nnu
COOTBETCTBUE C DenepanbHbIM
METOIUYECKUMHU OIIEPaTOpPOM
[PEKOMEHTALUSIMU
MuHIpocBeEeHUs
Poccun
Hauano paGoTbl PernoHanbHbIN Nudopmanmonnoe |1 ceHTsa6ps X roga
[lenTpoB "Touka KOOPIUHATOP ocsemieHue B CMU
pocra"
E>xexBapTaIbHBIN PernonanbHbIi Otyer 1 oxTs16ps X roja,
MOHUTOPHUHT KOOPAUHATOP DenepanbHOMY nanee -
BBITTOTHEHUS oniepaTopy 1o €KEKBAPTAJIbHO B
[oKa3aTesieil co3gaHus MTOTaM TeUeHUe 2-X JeT
1 (HYHKITMOHUPOBAHHUS MOHUTOPHHTA
eHTpoB "Touka pocra'

<2> X - ToJ IOMy4YeHUs CYyOCUTUH.

Ipunoowcenue N 2



K Memoouueckum pekomeHOayusm

MHUHHUMAJIBHBIE UHAUKATOPBI U IIOKA3ATEJIU
PEAJIM3ALIMU MEPOITPUSTHM IO CO3JJAHUIO U
OYHKIUOHUPOBAHUIO B
OBIHIEOBPA3OBATEJIBHbBIX OPI'AHU3ALIUAX,
PACIOJIOKEHHBIX B CEJIbCKOH MECTHOCTH U
MAJIBIX 'OPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOT MYECKON
HAIIPABJEHHOCTEM "TOYKA POCTA"

Haumenosanue MunumaiabHOE MunumaiabHOE Meroauka pacuera
UHIMKATOpa 3HAu€HUE B IO/ Ul | 3HA4YeHHE B roJl AJs MUHUMAaJIbHOTO
(mokazatens) 0011e00pa30BaTEeNbHBIX| MAaJOKOMILJIEKTHBIX [[TOKa3aTess B LIEJIOM I10

opraHuzauii, He  |00mieoOpa3zoBaTenbHbIX| cCyObeKTy Poccuiickoit
SIBJISTIOIIIXCST Oopra"uzanui ®denepanyu, B roj
MaJIOKOMIUIEKTHBIMU
UrncieHHOCTh 300 100 CyMMa 3Ha4eHU I
oOyuaronuxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiTHs - 50) |mOKa3aTesst Mo BceM
00111600pa30BaTEIIBHON 00111€00pa30BaTEIHHBIM
OpraHu3alui, opraHu3anusM, Ha 0aze

OCBaMBAIOIINX JBa U
0oJiee yaeOHBIX
MpenMeTa U3 4ucia
MpeAMETHBIX 00J1acTei
"EctecTBeHHO-Hay4YHbIE
npeaMeThl'”,
"EctecTBeHHBIE HAyKU",
"Maremaruka u
nHpopmaTuka',
"OOI11eCTBO3HAHKE H
ecTeCTBO3HaHuE",
"Texnomorus" u (M)
KypChl BHEYPOUHOI
NesITeNbHOCTH
0OLIEMHTEIUIEKTyalbHON
HAIPaBJICHHOCTH C
MCIIOJIb30BAHUEM
CpeAcTB 00yueHHs U
BocniuTanus LlenTpa
"Touka pocra" <3>
(denoBek)

KOTOPBIX CO3/1al0TCS
eHTpsl "Touka pocra"

UrciieHHOCTh

oOyuaronmxcs

60

30

Cymma 3HaueHui
MMOKA3aTelsl 10 BCEM

(B roxt otkpsiTHs - 30)

(B roj oTKphITHS - 15)




00111€00pa30BaTENbHOM 00111600pa30BaTEIbHBIM

OpraHu3anu, OpranuzanusimM, Ha 6aze
OCBaMBaIOIINX KOTOPBIX CO3/1at0TCs
NTOTIOJIHUTEIIbHBIE eHTpbl "Touka pocra"
0011e00pa3oBaTeIbHbIC

[IPOTrpaMMBbI

TEXHUYECKON U
€CTECTBEHHO-HAy4YHOHU
HATPaBJICHHOCTH C
VCTIOJIb30BAHUEM
CpeacTB 0OyUeHHs U
BocnuTanus LlenTpa
"Touka pocra" <4>
(4enmoBeK)

3 |[lons memarorunueckux (100 100 100
PabOTHUKOB LIEHTpa
"Touka pocra",
[poLIeAInX 00ydeHne
[0 MporpamMMam U3
peecTpa mporpamm
[TOBBIIIICHUS
KBaTH(UKAITT
(dhenepanbHOTO
onepatopa <5> (%)

<3> Hcnonb3oBaHue CpeAcTB 000pyIoBaHus, 00yUYeHHUsI U BOCIIUTAHUS BO3MOYKHO Ha BCEX YPOBHSX
obmero oOpa3oBaHMs U 1I€I€CO00pPa3HO IS pear3alii YPOUHOH ¥ BHEYPOUHOU JEATEIHHOCTH TI0
MporpaMMaM €CTECTBEHHO-HAyYHON M TEXHOJIOTMYECKOW HampaBieHHOcTed. PacdeT mokazaresns
MpeAyCMaTpuBaeT  CYMMHPOBAaHHWE  YHMCIEHHOCTH  oOywaromuxcsi  oOmieoOpazoBaTebHON
OpraHu3aIiy, Kbl U3 KOTOPHIX 33€CTBOBAH B OCBOCHUH HE MEHEE JBYX IPEIMETOB, KYpCOB,
JUCIUTIINH (MOIYJIEH) €CTEeCTBEHHO-HAyYHOW M TEXHOJOTMYECKON HaIpaBJICHHOCTEH B pamMKax
peaiv3ali OCHOBHBIX OO0II€00pa30BaTeNbHBIX MPOrpaMM. YUHUTHIBAIOTCS y4eOHbIE MPEAMETHI U3
yucia TpeAMETHBIX oOmacteid "Marematnka U uHopmaruka", "OOIIeCTBO3HAaHHE U
ecrectBo3Hanue", "Texnonorusa", "EcrecTBeHHO-HayuHble mpeameThl”, "EcTecTBeHHbIE HayKu'" U
(un) Kypchl BHEYPOUYHOW AESTEIHHOCTH, peajn3yeMble C HCIOJIb30BAaHUEM CPEACTB OOY4YEeHUS U
Bocrtanus LlenTpoB "Touka pocra". B ciaydae, eciu B 001eo0pa3oBaTeIbHOM OpraHU3aliiy, 00Ias
YHUCIIEHHOCTh OOYyYaloIIMXCS MEHbIIe YKa3aHHOIO 3HAYEHMs, 3HAUYCHUE I0Ka3aTess JO0JDKHO
coctaBisATh He MeHee 80% oT 0011l YHCICHHOCTH 00YJarOIIUXCS.

<4> B cnyuae, eciau B o0m1eo0pa3oBaTeIbHOM OpraHU3aliy, 00IIas YUCIEHHOCTh O0YYaromIuXcs
MEHbIIIE 3HaUEHUs, YKa3aHHOTO B MOKa3aTene 1, 3HaueHue mokaszaTelis JOJKHO COCTaBIISTh HE MEHEe
20% ot oOmeil yucneHHOCTH oOywaromuxcs. s MalTOKOMIUIEKTHBIX 0011e00pa30BaTEIbHbIX
OpraHu3aIfil JOMyCKaeTCsl OTCYTCTBUE JIMLIEH3UU Ha TOTIOJHUTEIFHOE 00Pa30BaHKE U pPeaTn3yeMbIX
MPOrpaMM JOMOJHUTEIBLHOTO 00pa3oBaHusl.

<5> B co0TBETCTBHHU C HYHKTOM 2 yacTH 5 cTaTtbu 47 PenepaiibHOro 3aKkoHa oT 29.12.2012 N 273-D3
"O6 o6pasoBanun B Poccuiickoit denepanuu" MoBbIIIEHHE KBATHM(PHUKALUK TEeJarorn4ecKux
paOOTHHUKOB OCYILECTBIISIETCSI HE pEXe OJHOro pa3za B TpHu roja. lloBelmieHne KBanupuKanuu
Ne1aroruueckoro paboTHUkKa eHrpa "Touka pocTa" 3acUMTHIBACTCS PU HATUYHH ASHCTBYIOLIETO (C
JaThl MPOXOXKJIEHUS MpoHUIo He Oojiee 3 JieT) YAOCTOBEPEHMS O MOBBIMIEHUH KBATU(PHUKAIMU IO
IIporpaMMaM, COOTBETCTBYIOIIMM HampasieHHOcTsAM lLleHtpa "Touka pocra", uiam IpoOXOKICHUH
oOydyeHHs MO mporpammaMm (¢eaepagbHOro omneparopa. Takke yYUTBHIBaeTCs HaJlU4MUe Y
MeIarOTMYECKUX PaOOTHUKOB YAOCTOBEPEHUH O MOBBIIECHUM KBATU(PHUKAIMKA MO MporpaMMaM M3
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denepanbHOr0 peectpa 00pa3oBaTEIbHBIX MPOrPaMM  JOMOJHUTEIBHOTO MPOGECCHOHATBLHOTO
oOpa3oBaHUsI.

Ipunoowcenue N 3

K Memoouueckum pexomeHoayusm

INEPEYEHDB OBIIIEOBPA30OBATEJIBHBIX
OPTAHM3AILIMHI, HA BA3E KOTOPBIX IINIAHUPYETCSI
CO3JAHUE U ®YHKIIMOHUPOBAHME LIEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOM "
TEXHOJOTMYECKOM HAITIPABJIEHHOCTEMX "TOYKA
POCTA" B T'OAY B PAMKAX ®EJEPAJIBHOI'O
IMPOEKTA "COBPEMEHHAS IIIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHHE" B
(HAUMEHOBAHHWE CYBBEKTA

POCCUMCKOHU ®EJEPAIIUN)

N | HaumenoBauue HaumenoBanue |IOpuamyeckuii agpec |YuciaenHocts| ManokoMrieKTHas
1/ [MyHUIIMTIATBHOT|0 01110 0pa3oBaTeIbHO|0O111e00pa3oBaTeIbHO|0Oyuaromuxc|(1a/HET, KOJIUIECTBO
1 | 0 oOpa3oBaHusl | ¥ opraHuzauuu, Ha | ¥ opranuzauuu (Mo A KJIACCOB-KOMILJIEKTO
0a3e KoTopoi YCTaRBy) B)
IJIaHUPYETCS
co3nanue Llentpa
"Touka pocra"

Ilpunoscenue N 4

K Memoouueckum pekomernoayusim

TUIOBOE MOJIOKEHHUE O HEHTPE OBPA3BOBAHUSA
ECTECTBEHHO-HAYYHOM N TEXHOJIOT'MYECKOH
HAIIPABJJEHHOCTEMX "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUE OBIIIEOBPA3OBATEJIBHON
OPIAHM3ALINN>

1. O01mue moJ10KeHUA



1.1. Ilentp oOpa3oBaHUsI €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBieHHOCTel "Touka
pocra" Ha 6a3e <HauMEHOBaHHE 00IIe00pa3oBaTENbHON opranm3armm> (ganee - LleHTp) co3man ¢
LENbI0 Pa3BUTHA Y OOYYAIOUIMXCSl €CTECTBEHHO-HAYYHOW, MaTeMaTW4ecKod, HWH(POPMALMOHHON
IpaMOTHOCTH, (POPMHUPOBAHMSI KPUTHUECKOTO M KPEATHBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HAIIPABICHHOCTEH.

1.2. LleHTp HE sABISETCS IOPUAMYECKUM JIMIOM M AECUCTBYET AJIs JOCTHIKEHUS YCTaBHBIX LEJIed
<HanMeHOBaHHUe 00IIe00pa30BaTENbHON OpraHu3anuu> (Jajiee - YUpexaeHHue), a Takke B LeIX
BBIIIOJIHCHUA 3a4a4 W JOCTHUXCHUA IoKasarene u PE3YJIbTATOB HALMOHAJIBHOI'O IIPOCKTA
"OO6pa3zoBanue".

1.3. B cBoeii pesrenbHoctu lLlentp pykoBonctByercsi denepanbHbiM 3akoHOM Poccuiickoit
Oenepanun ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoir denepannn", ,
JPYTMMH HOPMAaTHBHBIMM JOKyMEHTaMHM MmuHHUCTEpcTBa npocsemeHus Poccuiickonn denepanun,
MHBIMH HOPMAaTUBHBIMHU IIpaBOBbIMHM akTaMHM Poccuiickon @enepanuu, NporpaMMOM pa3BUTHS
<HavMEHOBaHuE 0011e00pa30BaTeNbHON OpraHu3aluu™>, IUIaHaMUd pabOThl, YTBEP)KJIEHHBIMU
ydpeauTenem U HacTosmuM [lomoxenuem.

1.4. IlenTp B CBOEH JEATEIBHOCTH TIOTUYUHACTCS PYKOBOIUTENIO YUPEKACHUS (IUPEKTOPY).

2. Heamn, 3axaum, pynkuuu aesareabnoctu Llenrpa

2.1. OcHOBHOW 1eNbIO AeATENbHOCTH lleHTpa sBISIETCA COBEPIICHCTBOBAHUE YCIOBUH JIsI
TOBBIIICHUST KadecTBa OOpa30BaHWs, PACHIMPEHHS BO3MOXKHOCTEH OOYJarOIUXCS B OCBOCHHUH
Y4eOHBIX TPEJMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOH HaNpaBJICHHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAyYHON U TEXHUYECKOW HAlpaBJICHHOCTEH, a TaKxke
JUTSI IPAKTHYECKOW OTpabOTKM yd4eOHOTO MaTtepuaia 1mo yuyeOHbIM npeameram "dusuka", "Xumus",
"buonorus".

2.2. 3amayamu LleHTpa ABISIOTCS:

2.2.1. peanuzamusi OCHOBHBIX OOIIEOOpa30BAaTENBHBIX MPOrpaMM TIO Y4eOHBIM TMpeaAMETam
€CTECTBEHHO-HAYYHON M TE€XHOJOTMYECKOW HAINPaBICHHOCTEH, B TOM YHMCJIE B paMKaxX BHEYPOUYHOU
JesITeIbHOCTH 00Y4aroIInXCs;

2.2.2. pa3paboTka M peaiu3anus pPa3HOYPOBHEBBIX JIOMOJHHUTENBHBIX 00I111€00pa30BaTEIbHbBIX
MPOrpaMM €CTECTBEHHO-HAYUYHOH U TEXHMUECKON HAIIPABJIEHHOCTEMH, a TAKXKe HHBIX IPOrPaMM, B TOM
YHCclie B KAHUKYJISAPHBINA EPHO/I;

2.2.3. BOBJICUCHHE O6y‘IaI-OH_II/IXC$I H nnegarorut4eCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBbHOCTD,

2.2.4. opranu3anus BHEY4eOHOM EATEIbHOCTH B KAaHUKYISPHBINA IEPUO, pa3padoTKa U peain3aius
COOTBETCTBYIOIIUX 00pa30oBaTENbHBIX MpOTpaMM, B TOM 4YHCIE MJs Jarepeil, opraHn30BaHHBIX
00pa3oBaTeIbHBIMU OPraHU3alusIMU B KaHUKYIIAPHBIN MEPUOI;

2.2.5. mnoBbllieHHe NpodECCHOHAIBPHOIO MacTepcTBa Mefarormyeckux padotHukoB LleHTpa,
peaM3yIOUIMX OCHOBHBIE U JIOTIOJHUTETIbHBIE 00IIe00pa3oBaTeIbHbIe TPOTPAMMBL.

2.3. LleHTp Ans AOCTHXKEHUS LIENH U BBITNIOJIHEHUS 3a/1a4 BIPaBE B3aMMOJEICTBOBATS C:
- pa3IMYHBIMHU 00pa30BaTeIbHBIMHU OPraHU3aLUSAMH B (hOpME CETEBOTO B3aUMO/ICHCTBHS;
- ¢ UHBIMHM 00pa30BaTeIbHBIMU OpraHU3alUsAIMHU, Ha 0a3e KOTOPBIX cOo3AaHbl eHTph! "Touka pocra;

- Cc (enepa’bHbBIM ONEPATOPOM, OCYILECTBIAIONUM (YHKIUM 1O HH(OPMAIMOHHOMY,
METOIUYECKOMY M OPraHU3aLMIOHHO-TEXHUYECKOMY COIIPOBOXKIEHUIO MEPOIIPUATHI 110 CO3/IaHUIO U
¢byHKIMOHMpPOBaHUIO IeHTpoB "Touka pocra", B TOM 4YHCIE€ IO BOIPOCAaM MOBBIIICHUS
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KBTM(DUKAIIMH TTearOTHYECKUX PAaOOTHUKOB;

- 00yYaromUMUC U POTUTEISAMH (3aKOHHBIMU TIPEJICTABUTEISIMH) OOYUYAIOIIMXCSI, B TOM YHCIE C
MPUMEHEHHEM AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHIA.

3. lHopsaaok ynpasjenus Llearpom "Touka pocra"

3.1. PykoBouTenb YupexIeHUs U3/1aeT JOKAIbHbIM HOPMATUBHBINA aKT O HA3HAYEHUU PYKOBOIUTEIIS
Hentpa (KypaTopa, OTBETCTBEHHOTO 3a (DYHKIIMOHHMPOBAHUE W PA3BUTHE), a TAKXKE O CO3JaHUU
LenTpa u yreepxxkaenuu [lonoxenue o nesrenpHocTH LleHTpa.

3.2. PykoBoauteneM lleHTpa MoOXeT OBITh Ha3HAUYEH COTPYIHUK YUPESKICHUS U3 4YHUCTA
PYKOBOJSIINX U MEJArOTHYECKUX paOOTHUKOB.

3.3. PyxoBoautens Llentpa obs3aH:
3.3.1. ocymecTBIATH ONEPATUBHOE PyKOBOJCTBO LleHTpoMm;

3.3.2. mpencraBniaTh UHTEpechl LleHTpa Mo NOBEpEHHOCTH B MYHMIIMNAJIBHBIX, TOCYAAPCTBEHHBIX
OpraHax permoHa, OpraHM3aIMsIX Ul peanu3auy nenei u 3amgad Llenrpa;

3.3.3. otuuThiBaThCs Niepen PykoBoauTenem YapexaeHus o pesynbrarax padbotsl LlenTpa;

3.3.4. BBHINOJHATH HHbIE OOS3aHHOCTH, MPEIYCMOTPEHHbIE 3aKOHOJATENIbCTBOM, YCTaBOM
VYupexxaenus, 10JDKHOCTHOM HHCTpYKIMEN U HacTosmuM [lomoxxenuem.

3.4. PykoBogutens LlenTpa Brpase:

3.4.1. ocymiecTBIATh paccTaHOBKY KaJapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISETCS
MIPUKA30M PYKOBOJUTENS Y UPEKICHHUS;

3.4.2. 0 COTJIACOBAHUIO C PYKOBOJIUTEIEM YUPEKACHHS OPTraHU30BbIBATh YI€OHO-BOCTIMTATEIIBHBIN
npouecc B LleHTpe B cOOTBETCTBUH ¢ LEISIMH U 3a1auaMu LleHTpa 1 ocyecTBIsITh KOHTPOJIb 3a €r0
peanuzanuei;

3.4.3. OCyImECTBIATh MOATOTOBKY OOydYalOIMXCS K YyYacTHIO B KOHKypcaX, OJIMMITHAAAX,
KOH(DepeHIHIX U MHBIX MEPOTIPUATHSIX MO MPOQHIII0 HANIpaBlieHUH AeareiabHocTu LlenTpa;

3.4.4. 10 cOTIACOBAHMIO C PYKOBOIUTENIEM Y UPEKICHHSI OCYIIECTBISATH OPraHU3alIUIO U IPOBEICHUE
MEpOTPUATHIL 110 MpoITIO HaNpaBiIeHui AestenbHocT LlenTpa;

3.4.5. oCyIIecTBIATh MHBIC IIpaBa, OTHOCSIIMECS K JesTenbHOCTH LleHTpa m He mpoTHBOpedYaIue
HeasIM W BHUJAM JCATEIBHOCTH 00pa3oBaTEIbHOM OpraHu3allud, a TaKKe 3aKOHOJATEIhCTBY
Poccuiickon @enepanun.

Ipunooscenue N 5

K Memoouueckum pexomerHoayusim

PEKOMEHJIAITMH 11O UCHTOJIB30BAHHUIO
CTAHIAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
IIEHTPA "TOUKA POCTA" IIPU PEAJIN3AIINU
IMMPOT'PAMM ECTECTBEHHO-HAYYHON U
TEXHOJOTNYECKOU HAITPABJIEHHOCTEN



[lepeyeHb cTaHAAPTHOTO KOMIUIEKTAa OOOpynoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpPMHUPOBAH C YIETOM pPsijia IPUHIIMIIOB, B TOM YHCJIE:

[TpuHIIMT IpeeMCTBEHHOCTH crcTeM oOopynoBanus. OOopynoBaHue ISl MPOBEACHUS YICHUYECKUX
NPaKTHYECKUX paboT SBISETCS OOLIMM Uil YPOBHEH OCHOBHOTO OOIIEr0 M CpPEeaHEro oOIIero
oOpa3oBanus. B cucremMe HarisaHBIX CPEACTB OOYYEHHsI M JAEMOHCTPAIIMOHHOTO 00O0pYIOBaHUSI
UMeIoTCsl 0a30BBIC IIEMEHTHI, OOIIKEe i OCHOBHOTO OOIIEro W CpeaHero odmero oOpa3oBaHUS.
[udposass nabopatopust U oOOpyqoBaHHE OOIIEr0 HAa3HAYCHHS TIO3BOJISIIOT OOecreYnBaTh
ACATCIBbHOCTD 06y11afoumxcs[ KaK B OCHOBHOI>'I, Tak U B CTapHIeI\/JI IOKOJIC, a B COBOKYIIHOCTHU C
U(POBBIMU  JTAOOPATOPUSIMH TIO (PHU3UKE, OMOJIOTUU U XWMHH - MPAKTUYECKYIO JIESTSIBHOCTh B
paMKax U3y4eHHUs €CTECTBEHHO-HAYYHBIX mpeameToB B 10 - 11 kiaccax Ha yriayOJeHHOM ypOBHE.

[MpuHiMn coveTaHWsi KIACCHYECKMX M COBPEMEHHBIX CpPEACTB H3MEPEHHH M  CIIOCOO0B
9KCIEPUMEHTAJIBbHOTO HCCIE0BaHUs siBlieHUH. B coctaB 000pyaoBaHMsS BXOIAT KJIACCUYECKHE
CpeAcTBa W3MEpeHHs (HampuMep: ITUHAMOMETPHI, CTPEJIOYHBIE aMIIEPMETP H BOJBTMETpP) U
uupossle NpubOps! (Hampumep: HU(POBBIE BECHI, ceKyHAOMep) U Aaryuku. CoOnroeHne 3Toro
MPUHIIMIA UMEET 0co00€ 3HAUECHHE JUIsl YPOBHS OCHOBHOTO 0011ero o0pa3oBaHusi, TOCKOJIbKY 3/€Ch
MPOUCXOAUT 3HAKOMCTBO CO cCloco0aMu u3MEpeHHs (U3UYECKUX BEIUYHUH, (QOpMUpYETCS
MOHMMaHUe TPHHIMUIOB JEHCTBUS aHAJOTOBBIX M3MEPUTENIFHBIX TNPHOOPOB M obecreunBaeTcs
Mepexo/1 K UCIIOIb30BAHUIO HHCTPYMEHTOB IU(PPOBOH 1abopaTopumu.

[TpuHIMI TpUOPUTETa YICHHYECKOTO IKCIEPUMEHTA JUIS peaTH3allii CHCTEMHO-/IeITeIbHOCTHOTO
nmojaxoja. Peanmuzanus CHUCTEMHO-ICSITEILHOCTHOTO IOAX0JIa B OOYYCHHHM €CTECTBEHHO-HAYYHBIM
nmpeaMeraM 0asupyeTcss B TEPBYIO OYepeh Ha BOBJICUYCHHH OOYUJAIONIUXCS B IMPAKTHYCCKYIO
JESITeIILHOCTD 110 TIPOBEJICHHUIO HAOFOACHUN 1 ONBITOB. [103TOMY 3HaYMTENIbHAS YacTh HAOJFOICHUN
U OIBITOB, KOTOpPbIE B TPAJWIIMOHHOW METOAMKE TMpeIIarajuch Kak JEMOHCTPAIOHHBIC,
MIEPEHECEHBI B pa3psl ydeHHUECKHX padboT. CiemxyeT OTMETHTh, YTO B HACTOSIIEE BpeMs U3ydCHHE
(¢bU3UKA, XUMUU W OHOJIOTMM B OCHOBHOM INKOJE M Ha 0a30BOM YpPOBHE CTapIIeH IIKOJIBI
OpUEHTHPYETCS HAa OCBOCHHE €CTECTBEHHO-HAyYHOW I'pPaMOTHOCTH, KOTOPOE HJET Yepe3 pa3BUTHE
CIIOCOOHOCTEH y4JaIluXCsl aHAJM3UPOBATh Pa3HOOOPa3HYIO0 €CTECTBEHHO-HAYUYHYI0 WH(OpMaIUiO 1
UCII0JIb30BaTh MOJYYECHHbIC 3HAHUA JJIs1 OOBSCHEHUS SIBIICHUN U MPOLIECCOB OKPYKAIOIIETO MUPA;
MOHUMAaTh OCOOEHHOCTH UCHOJb30BAHUS METOJOB €CTECTBO3HAHUS MJs TMOJYYEHHs] Hay4HBIX
TAHHBIX; MPOSBIATH CAMOCTOSATEIBHOCTh CYXKICHUM M MOHMMAaTh POJIb HAYKH U TEXHOJOTHYECKHX
WHHOBAIlM B pa3BUTHUU OOIIECTBA; OCO3HABaTh Ba)KHOCTh HAayYHBIX HCCIEIOBAHHM U UX CBA3b C
HaIllUM MaTepUaAIbHBIM OKPYKEHHEM U COCTOSHUEM OKpyXawleld cpeapl. OpHeHTauus Ha
€CTECTBEHHO-HAY4YHYIO TPAMOTHOCTh IPEAINOJIaraeT akleHT Ha METOJOJOTHI0 HAYKH U HamlpsSMYIO
CBS3aHO KaK C OOIIMM YHCIOM YYEHHYECKHX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK U
HaMpaBJICHHOCTbIO HMX Ha (QOPMHUPOBAHUE CAMOCTOSTEIBHOCTH JCHCTBHM TpU MPOBEICHHUU
HaONIOACHUH, U3MEPEHUN U UCCIICI0OBAHMIA.

Vcnonb3oBaHue CpeiCTB HATIAAHOCTH M y4eOHOTO 000pyJOBaHUS B yUeOHOM MPOLIECCE HAlpaBIeHO
Ha BBIMOJIHEHUS CIIeAYyoMUX QyHKIMA: oOecriednBaroT 6osiee MoJIHYI0 U TOYHYI HH(popMaIu o0
M3y4yaeMOM SIBJICHUU WJIM OOBEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBILIEHHUIO KauecTBa OOY4EHUS;
IIOMOTAI0T B MAaKCUMaJIbHOM Mepe pa3BUTh IIO3HABATEJIbHbIE HMHTEPECHl YJalllUXCsl; MOBBIIIAIOT
YPOBEHb HArJIAAHOCTH U JOCTYHMHOCTH OOYYEHUS; YBEIMUYUBAIOT 00BEM CaMOCTOSITEIbHON paboThI
ydaluxcsi Ha YPOKE W BHEYPOUYHOW JEATENBHOCTH; CO3LAIOT YCJIOBHUS [UId OpraHHU3alMH
IIPaKTUKO-OPUEHTUPOBAHHOM MIPOEKTHON U MCCIIEN0BATENBCKON AEATEIBHOCTH; TAIOT BO3MOYKHOCTD
JOCTYITHEE U TITy0Ke pacKpbITh COJiepKaHne yueOHOTO MaTepHuala, CliocoOCTBYIOT (POPMUPOBAHUIO Y
yJaluxcs NoJIOKUTEIbHBIX MOTUBOB 00yUeHHUS.

Baxmwueiimeil wacteio ocHamenus lLlentpa "Touka pocra" sBisercs uugpoBas nadopaTopus,
NepevyeHb JaTYMKOB KOTOPOM MO3BOJIET MCIOJIb30BaTh 3Ty J1a00OpaTOPHUIO MPU W3YYECHUM (PU3HKH,
XMMUU U OMOJOTUU. BBeneHne B HIKOJIBHBIN SKCIIEPUMEHT HUPPOBBIX JATYMKOB Ul PETHCTpALUN
Pa3NUYHBIX BETUYMH M BO3MOXKHOCTHM HCIOJIB30BaTh KOMIbIOTED (cMapT(OH WM IUIAHILET) JUIs



pacueToB U OGOpPMIIEHHUS PE3YJbTATOB OIBITOB, IMO3BOJSET NMEPEHTH HAa HOBBIH KayeCTBEHHBIN
YPOBEHb MPOBEIACHUS H3MEPECHHUH, YINPOCTUB IPOLECC HU3MEPEHHM U IIOBBICUB HMX TOYHOCTD.
[TosiBnenne UQPPOBBIX TEXHOJIOTUH B JIAOOPATOPHBIX pabOTax MOBBIIIAET HUX AKTYaJIbHOCTb H
IIPUBJICKATEIIBHOCTh B CO3HAHUMU COBPEMEHHOIO IIKOJIBHHMKA, YCWIMBAET HAIJSAJHOCTh KaK B XOJE
ONBITOB, TaK U NpU 00pabOTKE pPE3ylbTATOB C MCIOJIb30BAHUEM IPOIPAMMHBIX cpeacTB. s
HKCIIEPUMEHTOB IO OHOJIOTUM U XHMHUHU 3TO SBISIETCS 3HAUYMMBIM IE€PEXO0JIOM OT KAaueCTBEHHBIX
HaAOJIOIEHUI U OTIBITOB K KOJIMYECTBEHHBIM 3KCIIEPUMEHTAM.

Ucnonws3oBanne uudpoBoi 1adOpaTOpuu CYIIECTBEHHO HW3MEHSET MOJXOJbl K IPOBEACHHUIO U
JEMOHCTPAIIMOHHBIX, U YYUEHUYECKUX OTBITOB:

Hcnonb3oBanne LUQPOBBIX [JaTYMKOB B KAYECTBE H3MEPHUTEIBHBIX HHCTPYMEHTOB HW3MEHSIET
MOJIXOMBI K IIPOBEICHUIO MPSIMBIX U3MEPEHUH (PU3MUECKIX BEITNUHH.

TpaguIIMOHHO B KadecTBE CPEACTB H3MEPEHUs HCIOJIb30BAIUCH MPOCTEHIINE HHCTPYMEHTHI
(pplyaXkHble BEChl W PAa3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETpP) M CTPEJIOYHBbIE NPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnons3oBanne III/I(l)pOBI)IX JAaTYUKOB IMO3BOJIACT HAa COBCPIICHHO APYroM KAa4Y€CTBEHHOM YPOBHC
IMPOU3BOJAUTH NU3MEPCHUA BPEMCHH, PACCTOAHUA, UMCTh BO3MOKHOCTb PETUCTPHUPOBATH U Ha6J'IIOI[aTB
HU3MCHCHUC BO BpCMCHU TAKUX BCJIMYHH KaK TECMIICPATYpa, SJICKTPUUICCKOC HAIIPSXKCHUEC, CUJIa TOKa U
T.1.

OTU BO3MOKHOCTH TI0O3BOJISIIOT, HAllpUMeEp, Ha YpOKax (U3UKU C BBICOKONH TOYHOCTHIO M3MEPHUTH
MTHOBEHHYIO CKOpPOCThb Tella, JIBHXKYIIErocsi HepaBHOMEpPHO, HaOI0AaTh B JWHAMUKE IPOIECC
JNIEKTPOMAarHUTHOM WHAYKIIMHM, BOSHUKHOBEHUE M W3MEHEHUE MHAYKIMOHHOTO TOKA, MCCIEN0BATH
W3MEHEHNE TEMITEpaTyphl C TEUEHNEM BPEMEHH B IIPOLIECCE YCTAHOBIIEHUS TEIJIOBOIO PABHOBECHS U

T.1.

Ha ypokax Ouosioruu mOSBISETCS BO3MOYXKHOCTh TIOJYYHUTh KOJMYECTBEHHbIE JlaHHBIE IIPH
MIPOBEJICHUH OIIBITOB, HAIPUMEP: IPU ONpeesieHnu (HaKTOPOB, BIUSIONIMX HA CKOPOCTh Mpoliecca
(dboTOCHHTE3a, IPU U3YUYECHUH AbIXaHUs KOPHEU U JIMCThEB, IPU UCCIEAOBAHUN YCIOBUM IPOpacTaHus
CeMSH U T.[I.

Ha ypokax XuMuM Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOAAT MPAKTUYECKUE PAOOTHI MO H3YyYCHHUIO
IpolLecca AJIEKTPOJIN3a, UCCIEA0BAHNE SK30TEPMUUECKUX U SHIAOTEPMHUECKUX PEAKIIUi, TeIIOBOrO
sbdekra ropenust TomauBa U T.J. C HCHONB30BAaHHEM TPATUIMOHHBIX "aHAJIOTOBBIX" CPEICTB
MoJ00HbIE W3MEPEHHUS BBIMOJIHUTH HEBO3MOXKHO. OjHako, MNpu mepexojge Ha UUGPOBYIO
naboparopuio B TEMaTHYECKOM IJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JAOMOJHUTEIBHOE
BpeMsi sl o0y4yeHusl paboTe C JaTYMKaMH, BKIIOYas COOPKY 3KCIEPUMEHTAIbHON YCTaHOBKH C
JaTYUKaMHU, CHSTUE MOKAa3aHHUH ¢ SKpaHa KOMIIbIOTEpa, ONpe/IesIeHre OTPEITHOCTE U3MEPEHHIA.

Z[J'ISI pa6OTbI C I_[I/Iq)pOBBIMI/I AaT9YuKaMH HCIOJIB3YCTC CICHUAJIBHOC IPOIPaMMHOC 06ecnequI/Ie,
YCTAHOBJICHHOC Ha KOMIIBIOTEP. I[J'IH KOMMYHUKalITUN I_[I/I(prBbIX JaTYUKOB, 3aIllMCH W XPaHCHUSA
I/IH(bOpMaI_[I/II/I, HOHy‘ICHHOﬁ C UX IIOMOIIBbIO, I_[I/I(i)pOBaH J'Ia60paTOpI/ISI HCIIOJIB3YCTCA B KOMIIJICKTC C
H0yT6y1(OM C HCO6XO,I[I/IMBIM YCTAaHOBJICHHBIM IIPOI'PAMMHBIM oOecreyeHHEM.

Hcnonb30BaHne KOMITBIOTEPHOW (POPMbI PETHUCTPAIIMK TIOJYYCHHBIX 3HAYCHHH W MOCTPOCHHS
rpaQuKOB HM3MEHSET TOAXOIbl K OQOPMIICHHIO J1abOpaTOPHBIX W TPAKTHYECKUX padoT
00yUaronMucs.

JlaHHBI€, MOJTy4EHHBIE TIPU MOMOIIM IIM(POBHIX TaTYUKOB, BHOCATCS B SJIEKTPOHHBIE TaOIULIbI, YTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCHMOCTEH MCCIEIyeMbIX BEJIMYMH Ha JKpaHe KoMIbioTepa. Ha
OCHOBAHMHU 3THX I'paUKOB JeiaTh BBHIBOJBI O XapaKTepe 3aBHCHMOCTU BEIMYUH OT BPEMEHHU WU
Ipyrux napamerpon. Ha yrirybiaeHHOM ypoBHE 1ienecoo0pa3zHo 00ydaTh MPOBOANUTH AIIPOKCHUMALIUIO
BBIOpaHHBIX TOYEK UTOTOBOH rpaduyeckoil 3aBUCUMOCTBIO.



OTH HOBBIE BO3MOXKHOCTH TIO3BOJISIOT aBTOMATH3UPOBATh PYTHHHBIC MPOIEIYPHI 3aMOJHEHUS
TAONUI], BBIMOJIHEHWE OJIHOTHITHBIX pacuyeToB, mocTpoeHus rpadukos. udposas doroxamepa
mo3BoysieT  chororpadupoBaTh COOPAaHHYIO SKCICPUMEHTAIBHYIO YCTAHOBKY U IPHUKPEIHTH
dororpaduio B >MEKTPOHHBIH 0T4eT. TakumM 00pa3zoM, OCYIIECTBISETCS MEpPexo] K 0(OPMIICHUIO
AJIEKTPOHHOTO OTYETa O MPOAETAHHOM SKCIIEPUMEHTE, POSKTHOW MM UCCIIEIOBATEIbCKON padoTe.

B03MOXHOCTB HUCIOJIL30BAHUS BUICOHAOIIOICHUS 32 MPOIIECCOM BBITIOJHEHUS IPAKTHYECKUX padoT
00y4JaroNUMUCS U3MEHSET TIOIX0bl K OIICHUBAHUIO PaboT.

DJNEeKTPOHHBIM OTYET O MPOACTAHHOW TIPAKTHUECKOW paboTe MOXKET COMPOBOXKIATHCS
NpUKperyieHHOW (oTorpadueli, KoTopas IO3BOJIIET OLEHUBATh IPABUIBHOCTh COOpaHHOM
AKCIEPUMEHTAJIbHONW YCTAaHOBKH, 00JI€€ IOJHO ONPEAEIATh MOJHOTY U MPAaBUIBLHOCTh IPOAETIaHHOIO
HCCIIEIOBAHUS, aHAIU3UPOBATh JJOCTOBEPHOCTb PEACTABIEHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX. [Ipn
OJTHOBPEMEHHOM BBINIOJIHEHUH PA3HBIMU TPYNIIAMU OOYYAIOMIMXCS PAa3HBIX HMCCIEI0BATEIbCKIX
paboT 1enecooOpa3HO UCIOIB30BATh BUIEO3AMKUCHh BCETO X0Ja padoT. B 3TOM ciydyae OlleHMBAThCS
MOTYT HE TOJIBKO MIPEIMETHBIE PE3YJIbTAThI, CBA3aHHBIE C IPOBEAECHUEM KOHKPETHOIO IKCIIEPUMEHTA,
HO M KOMMYHHMKATHUBHBIE U PETYJSTUBHbBIE JAECUCTBUSA: MJAHUPOBAHUE PaOOTHI, OTCIECKUBAHUE X0/
paboThl, KOppeKLUs IUIaHa padOThl, KOMMYHHMKAIUsl B COBMECTHOM NESATENIbHOCTH, HAIW4Yue (WU
OTCYTCTBHE) KOH(IIMKTOB U CIIOCOOBI UX PEIICHHUS.

Hcnonp3oBanue mudpoBbIx 1a00paTopuil CYIIECTBEHHO PACHIUPSIET CHEKTP BO3MOXKHBIX ONBITOB U
UCCIeI0OBAaHUM, 0COOEHHO 3TO KacaeTcsl U3yuyeHUs: OMOJIOTHH U XUMHH.

Pacmiupenue crnexkTtpa BO3MOXXHOCTEH MOKHO NPOMJUTIOCTPUPOBATH HA MPUMEpPE H3YUCHUS
AIIEKTPOMArHUTHOM MHIYKIMHK B Kypce ¢Gu3uku. IIpu HCIoNIb30BaHUM CTPENIOYHOTIO aMIlepMeTpa
TPaaAUIIUOHHO Ha6J'IIO}IaIOT JIMIIb q)aKT BO3HHMKHOBCHHA HWHAYKIIMOHHOI'O TOKa B IMPOBOAHUKE H
HU3MEHCHUC €ro HaIpaBJICHUA IIPHU U3MCHCHUHN CKOPOCTHW BHECCHHA MAarHuTa WU €ro IOJIIPHOCTH.
Hcnons3oBanre 1udpoBOr0 AaTdyvMka IMO3BOJSET MOMYyduTh ocipuuiorpaMmmy JJIC wHIyKIuwH,
BO3ZHUKAIOIIEH B KaTYIIKe, IPU MPoJieTe Yyepe3 Hee MarHuTa. JTO TO3BOJIIET CPAaBHUBATH 3HAUCHUS
MakcumanbHbix DJIC mipu mpoJieTe yepe3 KaTylIKy MarHuTa ¢ pa3HbIMA CKOPOCTSMHU M C Pa3HOM
MOJISIPHOCTHIO, aHaAJIM3UPOBATh BU/JT MOJTy4YEeHHOM 3aBHCUMOCTH, KOHCTPYHPOBaTh
SKCIEPUMEHTAJIbHBIE 3a/Ia41 110 U3YYCHHIO 3JICKTPOMArHUTHON MHIYKIUH.

[udposas mabopaTopusi MO3BOJSAET OPraHU30BaTh IPOCKTHYIO M Y4eOHO-HCCIICIOBATEIHCKYIO
JESTEIbHOCTh MIKOJPHUKOB KaK B paMKaX ypOKOB, TaK M BO BHEYPOYHOU nesTeabHOCTH. Hanmnune
pa3zHOOOpa3HBIX IUPPOBBIX JATYMKOB JACT BO3MOXKHOCTH IPOBOJMTH CaMbie Pa3HOOOpa3HbIC
WCCIIC/IOBAaHUS, ONMUPAsCh Ha WHTEpechl oOydarommxcs. B kadecTBe mpuMepa MOXKHO TPUBECTH
WCCIIC/IOBAHUSI  OKOJIOTMYECKON  HAINPAaBICHHOCTH TI0 BBIABICHHIO (DAKTOPOB 3arpsi3HCHUs
OKPYKAFOIIEH CPe/Ibl, U3yYCHUIO SKOJIOTHUECKOTO COCTOSIHUS TOMEIICHUH IIIKOJIBI, TOYBBI, BO3TyXa B
HACEJICHHOM IyHKTEe W T.A. MccnenoBarenbckue paboThl ¢ UCHOJIB30BAHUEM IU(PPOBBIX JATINKOB
1esiecoodpa3Ho npeiarath yuamumcs 10 - 11 kiaccoB B paMkax 00s13aTeIbHOM JUTsl HUX IPOCKTHOM
JeSTEIbHOCTH. BBITIOIHEHNE TaKUX MPOCKTOB SIBISICTCS OCHOBAHHEM JUISI OLICHKH HE TOJBKO YPOBHSI
Cc(OPMHUPOBAHHOCTH MPEIMETHBIX PE3YJIbTATOB, HO UTOTOBOI OLIEHKHU JJOCTHKEHUS METAIIPEIMETHBIX
pe3yabTaToB O0yUYCHHUS: KOMMYHUKATUBHBIX (KOTOPBIC OIICHUBAIOTCS KaK B MPOLIECCE MPOBEICHHUS
paboThl, TaK M B TPOILIECCE 3AIIUTHI MPOCKTA WM HCCICAOBaHUS) M PETYISITUBHBIX (KOTOpPBIC
OILICHUBAIOTCS B MIPOIIECCE BBIIIOJHEHUS MTPOCKTA).

OcHarienue A5 u3yd4eHus: GU3UMKU NPEACTaBICHO B BUJE 000PYIOBaHMS Ul AEMOHCTPALMOHHBIX
OTIBITOB U 000PYZOBaHU AJIs Ja0OPAaTOPHBIX pabOT M YYEHUUYECKHX OMBITOB, BKJIIOUAsl OOLIYIO IS
€CTECTBEHHO-HAYYHOT'0 IUKJIAa IU(PPOBYIO JA0OpaTOpHIO, a Takke IU(PPOBYIO J1abOpaTOpUIO MO
¢u3uKe (KaKk TOTOTHUTENIBHBINA JIEMEHT JJIs YTIyOJIeHHOTO U3ydeHUs (PU3HUKH).

JleMOHCTpalMOHHOE 000pYyIOBaHHE OOECIEeUYnBAaET BO3MOYKHOCTh HaONIOJIEHUS OOJBIIMHCTBA
M3y4YaeMbIX SIBJIEHUM, MPOLIECCOB MU 3aKOHOB. JTO BO3MOXHO IMpPU ONTHUMAJIbHOM COYETaHUU



aHAJIOTOBBIX M IM(POBBIX CPEACTB HaOMIONEHHS, aHalu3a u3MepurenbHoi HHpopmarmu. Tak,
HampumMmep, Uit Kypca (PU3UKH OCHOBHOM IIKOJIBI €CTh BO3MOXHOCTh JEMOHCTPALIUU KJIACCHYECKUX
JE€MOHCTPAIIMOHHBIX AKCIIEPHUMEHTOB: MajJeHue Tel B TpyOke HbroToHa, AeMOHCTpauus AEHCTBHS
aTMocdepHoro naBieHwsl, 3akoHa [lackans, n3MeHeHnus 00beMa Tell MPU HarpeBaHUM (OXJITAKICHHH ),
NPUTSDKEHUS MOJieKyal U T.4. HabGop mo snexTpocTaTMke MaeT BO3MOXKHOCTh JEMOHCTpalUH
JIEKTPU3ALIUHU TEJl, 3aKOHA COXPAaHEHUS 3apsja, TMHUNA HAIPSKEHHOCTH AJIEKTPUYECKOTO M0JIA U T. 1.
U MOXET HCII0JIb30BaThCs KaK 8 Kjacce NP M3YyYEHUU 3JIEKTPOMArHUTHBIX SIBJIEHMM, Tak U B 10
KJIacCe MPU U3YYEHUH JIEKTPOCTATUKH.

HpI/I MNPOBCACHNHN ACMOHCTPALMOHHBIX OIBITOB JOJUKHBI CO6JIIOII8,TI)C$[ Tp€6OBaHI/IH K HX
HarjsiaiHOCTH (ﬂCHaﬂ U IIOHATHAaA IOCTaHOBKa OHI)ITa), BUIUMOCTH IJid BCCX yHalIUXCs KilacCa (HpI/I
HAIWYAH MEJIKHUX JIeTaJei NCIOIBb3YeTCs UX YBEITMYEHHOE N300paKeHHE IPU TIOMOIIH BeO-KaMephl),
SMOIIMOHAJIBHOCTH H, II0 BO3MOXHOCTH, 3aHHUMATCJIBHOCTHU (IICMOHCTpaIII/IOHHBIf/'I OIIBIT AOJIXKECH
BbI3bIBATb MHTCPCC ydAIIUXCA, CO3JaBaTb MOTHUBAIIMIO K HM3Y4YCHHIO HpeIIMCTa) u y6€IlI/ITeJIBHOCTI/I
(nmokaseiBaTh TOT 3G (EKT, HA IEMOHCTPALIMIO KOTOPOTO OH ObLI HAIPaBJIEH).

Opnako peanu3anusi AEATEIBHOCTHOTO TMOJIX0Aa B OOydeHMHM (PUM3HKEe TEPEeHOCHUT aKIeHT C
JEMOHCTPAIIMOHHOTO JKCIEPUMEHTa Ha ydeHW4eckuil. Hampumep, Mo MeXaHHKE HCCIICOBAHHE
KHHEMAaTUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB JIMHAMUKH, KOJIeOATEIbHBIX ABM)KCHHUI IIEPEHECCHO B
VYICHUYCCKUH OKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopymoBanus. [lpu wu3ydeHun
AIIEKTPOJMHAMUKN J1Tab0OpaTopHOE O00OpYIOBaHHWE TIO3BOJISIET HCCIIEOBATh HE TOJIBKO 3aKOHEI
MOCTOSTHHOTO TOKa, HO C HCIOJBh30BAHMEM KOMITBIOTEPHOTO ocmuiuiorpada mMmo3BOJSeT
MpOHAOTIOIaTh U UCCIIENIOBATh MIEKTPUYECKHAE [ENH MEPEMEHHOTO TOKa, OJIOK IHOJOB MO3BOJISET
WCCIICJIOBATh BOJIBTAMIICPHBIC XapaKTEPUCTHKH Juoja. [Ipy W3ydeHWH ONTHKH J1abopaTopHOe
00Opy/IOBaHWE ITO3BOJISET HW3YYUTh 3aKOHBI TEOMETPUYECCKOW ONTHKH (IIPEIIOMJICHHE CBETa B
MOJYIUINHAPE W TOJIy4YeHHEe W300pakKeHUsi B JIMH3aX) W MPOHAOII0AaTh OCHOBHBIC SIBJICHUS
BOJIHOBOW onTWKK (MHTEepdEpeHIMs | TOJSIpU3amus), HCCIeN0BaTh JAUQPPAKIUIO CBETa
(madpakmoHHas pemeTKa).

B cooTBeTcTBHU C TpeAMETHBIMH pe3yabTaTaMu 00ydeHus Gu3nKe 000pyI0BaHHUE IS YUEHUYECKUX
OTBITOB OOecnevynBaeT MPOBEACHHUE CIEAYIOUUX THIOB pPa0OT, CTPYNIHPOBAHHBIX IO BHIAM
NesITeNbHOCTH, HE3aBUCUMO OT UX TEMaTHUECKON MPUHAAIIEKHOCTH:

1. [TpoBeneHue MpsIMBIX U3MEPEHUH (HU3MYECKUX BEITUYMH (M3MEPEHUE MACChl, 00beMa JKUIKOCTH,
TEMIEepaTypbl JKUAKOCTH, CHIIbI, CHJIBI TOKA, HANPSOIKCHUS) C HCIIOJIB30BAaHHEM aHAJOTOBBIX H
u(poBHIX MPUOOPOB.

2. IlpoBepka 3aJjaHHBIX MPEANOJIOKEHHUH (MpsSMble U3MepeHus: (PU3MUECKUX BEIUYWH M CpPAaBHEHHUE
3aJJaHHBIX COOTHOLIEHUI MeXay HUMH). Hampumep: mpoBepka ycIOBUU IUIaBaHHS TeJ, YCJIOBUMN
paBHOBECHS pblyara 1 0J0KOB, 3aKOHOMEPHOCTEH MOCJIEIOBATEILHOTO U MAapaJlIeIbHOTO COSTUHEHUS
MIPOBOJHUKOB U T.J.

3. Pacuer mo monmy4eHHBIM pe3yibTaTaM MPSIMBIX H3MEPEHHI 3aBUCHMOTO OT HHUX HapaMerpa (B
OCHOBHOI1 11K0JIe) U KocBeHHbIe m3Mepenus (B 10 - 11 kiaccax). Hanpumep: yckopeHue Tena mpu
PaBHOYCKOPEHHOM  JIBIDKEHUH, YCKOPEHHE CBOOOJHOTO TMAaJCHMs, IKECTKOCTh TMPY>KUHBI,
KO3 (GUIIMEHT TPEHUs CKOJIbKEHUS, MEXaHUYecKas paboTa U MOIIHOCTH U T.1I.

4. HabmioneHue sBIEHUN W MOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE) MO OOHAPYKEHUIO
(dakTOpoB, BIHUSIONIMX Ha TMPOTEKaHWE JAHHBIX sBJIeHWH. Hampumep: mnpsmMonuHeitHOe
pacmipocTpaHeHUe CBETa, NUCIEPCUs CBETA; U3YUYECHHE CBOIMCTB M300paKeHUS B MIJIOCKOM 3epKalie u
T.IL

5. HccnenoBanue 3aBUCHMOCTH OJHOM (l)I/I3l/IquKOI7I BCIIMYUHBI OT I[perI\/’I C MIpCACTAaBJICHUCM
PE3yJIbTAaTOB B BU/C rpa(pm(a U pacucTa HCKOMOTO IapaMeTpa. Haan/IMep: 3aBUCUMOCTH IIYTU
PaBHOMEPHO ABMXKYILICTOCA TCJIa OT BPEMCHU JBWKXCHUS TCJId; CUJIbI TPCHUSA CKOJIBKCHUS OT CHUJIbI



HOPMAaJIbHOTO JaBJICHHA, KAYCCTBA 06pa60TKI/I HOBerHOCTeﬁ TCJI U HC3aBUCUMOCTHU CUJIbI TPCHUSA OT
Iomaan COMpUKOCHOBCHUS TCII; CUJIbI YIIPYT'OCTU OT YJIMHCHUSA IIPYKUHBI, BbITaJ'IKI/IBaIOI_]_[ef/'I CHJIbI
oT 061>eMa HOI‘p}’)KeHHOI\/'I qaCTu TC€JIa U OT IVNIOTHOCTH KUJIKOCTH, €€ HC3aBUCUMOCTHU OT IIJIOTHOCTHU
Tela, OT TIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO U T.JI.

JlaboparopHoe oOopymoBaHHE O0O0ECIEYMBACT CAMOCTOSTEIBHBIM YYCHHUYECKUN OSKCIICPUMEHT,
KOTOPBIH MOXET UMETh pa3in4yHble POPMBI: (PPOHTANBHBIN SKCIIEpUMEHT ((POHTAIBHBIC OMBITHI U
naboparopabie paboThl), pabOTHl MPAKTHKYMa, Y4eOHO-HCCIEIOBATEIBCKIUE PAOOTHI U IMPOCKTHI
OKCTIIEPUMEHTAIBHOTO XapakTepa. [Ipum 3TOM HOpMaTHBHO-OOS3aTENBHBIM BHE 3aBUCUMOCTH OT
YpOBHS U3ydeHUs pu3uKH (6a30BbIi WK yriyOJIeHHBIH) 1 00pa30BaTeIbHON MPOTPaMMBI (OCHOBHAS
WIN CPEIHSS IIKOJA) sIBIsieTCS (PPOHTATIBHBIN SKCIiepuMeHT. IMeHHO TocpeacTBoM (PpOHTAIBHOTO
OKCTIIEPUMEHTA JIOCTUTAIOTCSl TPEAMETHBIE PE3YJIbTaThl AKCIEPUMEHTAIBHOTO XapakTepa, a
YUYAIIUMUCST OCBAaMBAIOTCS CIIOCOOBI JIEHCTBUN, COOTBETCTBYIOUINE YKA3aHHBIM BHINIE IATH THIIAM
pabot. JlabopaTopHBI MPAKTHKYM IIEIECO00Pa3eH TOJIBKO IMPH YIIyOJICHHOM YPOBHE H3YYCHHUS
npeaMera.

OnTUManbHBIM I JOCTHDKCHHS IIeJIeld TPOBEACHUS (POHTAIBLHOTO HKCIIEPUMEHTA SIBIIACTCS
MPEeACTABJICHHUE JTA0OPATOPHOTO 0OOPYIOBAHMS M MATEPHAJIOB B BHJIE TEMAaTUYECKUX KOMIIJIEKTOB TI0
MEXaHUKe, MOJICKYJISIPHOW (Pu3MKe, DJIEeKTpUUYECTBY W onTuke. VMcrmonp3oBaHME TeMaTUYECKHUX
KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BXKHEHIIIETO YMEHUS, KaK MOJ00P yUalluMHCS
000pyZIOBaHUSI B COOTBETCTBHU C IIEJBI0O HCCIAEAOBAaHUS W3 M30BITOYHOM HOMEHKJIATYPHI
MPEI0KEHHOTO KOMILIEKTa; MMO3BOJISIeT MPOBOIUTH SKCIIEPUMEHTANIbHYIO paboTy Ha JH000M 3Tare
ypOKa; YMEHBIIIAET TPYJAOBBIE 3aTPATHl YIUTEIS PU MOATOTOBKE K YPOKaM, TTOCKOJIBKY HE TpeOyeTcst
MePEKOMITOHOBKA 00OPYIOBaHUS B COOTBETCTBHUH C 3aJa4aMK KOHKPETHOTO ypOKa.

[Ipy nnaHUpOBaHUU MPAKTUYECKUX PadOT BaXHO HUMETh B BUIY, UYTO IPEAMETHBIE PE3YJIbTAThI
OKCIICPUMCHTAJIBHOTO XapaKT€pa MOTYT OBITH OCBOEHBI TOJILKO IIpru OITHUMAJIBHOM COYCTAHHUUN
KpaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB M OJTHOYACOBBIX JTAOOPATOPHBIX PadoT.

Baxxnoe 3HaueHme ummeer TOT (aKT, 4YTO B COCTaB (PPOHTAIHLHOTO OOOPYIOBAaHHS HaPSIAy C
AHAJIOTOBBIMH BXOJISIT M LU(POBBIE CpeAcTBa H3MepeHUs. K HUM OTHOCSTCS AJIEKTPOHHBIN
CEKYHIOMED C TATYUKAMH, JICKTPOHHBIE BECHI 1 TAaTYMKHU NU(POBOii 1aboparopuun. Takum oOpazom,
NpH TIPOBEICHUH (PPOHTAIBHOTO O3KCIIEPHMEHTa B OCHOBHOW WIKOJIE YYCHUKH 3HAKOMSITCS C
ANIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUI U BEIYUCIICHH.

biiok oOopymoBanus st ydeHHYECKUX paboT 1o ¢usuke chopmupoBaH Ha 0Oa3e mepedHs
0o0OpyIOBaHUsl Ui TPOBEICHHWS OCHOBHOTO TOCYAAapCTBEHHOTO DJK3aMeHa 10  (pu3HKe.
Hcnonw3oBanue npruOOpoB 1 000pyIOBaHUS C €AUHBIMU [T BCEX 00YUAIOIIUXCS XapaKTEPUCTUKAMHU
MO3BOJISIET CTAHJAPTHU3UPOBATH POLICAYPHI BHITIOJHEHHS SKCTIEPUMEHTAIBHBIX 3a/JaHHI Ha IK3aMCHE
U 00ecreuynTh HAJCKHYIO OICHKY pPEe3yJIbTaTOB HAa OCHOBAaHMM OSKCIEPTHOW IPOBEPKH OTBETOB
oOyyaromuxcs. [Ipu 3ToM OCHOBaHWEM JUIsS BBIBOJA O MPAaBUIIBHOCTH TPOBEIICHHS JTAHHOTO OIBITA
SIBIISIOTCSL PE3YJIbTAThl, IMOJYYCHHBIC YYalTUMKCS TOCPEICTBOM IMPSIMBIX HM3MEPCHHH 3alaHHBIX
(bU3NYECKUX BEITMYUNH.

Ha6op sl MpOBCACHUA OCHOBHOI'O TIOCYAAPCTBCHHOI'O 3K3aMCHa obecreynBaeT pa3pa60TKy
HCCKOJIbBKHMX OAHOTHIIHBIX Sa,I[aHI/Iﬁ IIpHU HCIIOJIb30BAHUK OAMHAKOBOI'O 060py,I[OBaHI/I$I C pa3HbIMHU
XapaKTCPUCTUKAMU. 10T noaxonq uenecoo6pa3Ho HCIIOJIB30BAaTh U IIPpU MPOBCACHUUA q)pOHTaJ'IBHBIX
OIIBITOB U J'Ia60paT0pHBIX pa60T. HaanMep, IpHu MPOBCACHUHN HUCCIICAOBAHUA 3aBUCUMOCTH CUJIbI
TOKa OT HAIIPSKCHHUA MOKHO BBIJICIWTH B KJIACCEC T'PYIIIIBI, KOTOPBIC 6y,Hy'T MMpoOBOANUTL HJAHHOC
HCCIICAOBAHUEC, UCIIOJIB3Ys PE3UCTOPLI C PA3HBIM COIIPOTUBJIICHUEM, WU JIAMIIOYKY. IIo pe3yiibTaTaMm
MOKHO CpaBHUTH IIOJTYUYCHHBIC 3aBUCUMOCTH, O6cy,[[I/ITB Ir'paHULIBI BBINIOJIHCHUA 3aKOHA Oma AJIA
y4acCTKa LU, OMPCACIIUTL COITPOTUBIICHUSA PE3UCTOPOB.

Crnenyer OTMETUTH, YTO MIPU MPOBEACHUU (PPOHTATIBHBIX ONBITOB U J1a00PaTOPHBIX paboT B OCHOBHOM



mKose TpeOyercs 3amuch pPe3ylbTaTOB BCEX TNPSIMBIX H3MEPEHUH C y4eTOM aOCOFOTHOM
MOTPEIIHOCTH.  37eCh NPH  HCIOJB30BAHUHM  TPAAUIIMOHHOTO  0o0OOpymoBaHus  (MEH3YpOK,
JMHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX AaMIIEPMETPOB H BOJBTMETPOB a0OCOIIOTHYIO
MOTPENIHOCTH 1EJIecCO00pa3HO CBA3BIBATH C IICHOU JeNeHus Mprubdopa, a mpu nepexoae K nudpoBsiM
MHCTpyMEHTaM (LU(POBBIE BECHl M JaTYMKH) YYUTh pabOTaTh C OMUCAHUAMHU 3TUX MPHUOOPOB,
BBIJICTISISL JAHHBIE 00 a0COTIOTHOM MOTPEIIHOCTH, JIN0O MpeiaraTh 3Ha4YeHHE MOTPEIIHOCTH B TEKCTE
3aJaHUH.

[Tpu mpoBeeHNH UCCIIEAOBAHMS 3aBHCUMOCTEH 0THOH (PU3NIECKOI BETMUMHBI OT APYTOH ydaruecs
JOJDKHBI OCBOUTH TMOCTPOCHHE TpauKOB C yKazaHHMEM aOCOJIOTHBIX IOTPEIIHOCTEH, a MpH
IIPOBEJIEHUU pabOT Ha MPOBEPKY IMPEANOIOKEHUNA - YMEThb CpaBHUBATh 3HAYEHUS ABYX IPSIMBIX
U3MEpEHUN ¢ y4eToM aOCOJIFOTHOM NOTpelmHOCTH (Hampumep, MyTEM CpPaBHEHMsI HHTEPBAJIOB
MIOJIyYEHHBIX 3HAYeHMM Ha 4ucioBoil ocu). IIpoBeneHue u3mMepeHuil M HccIeIOBaHUM B Kypce
¢u3uku 10 - 11 KIaccoB IOTONHSAIOTCS HCIIOJIB30BAHUEM OTHOCUTENBHBIX MMOTPEITHOCTEH, YJalrecs
JOJKHBI HAYYUTHCSI pACCYMTBHIBATh OTHOCUTENBHBIE TOTPEIIHOCTH B IPOCTEUIINX CIy4asiX MPSMBIX
U3MEPEHUHN U CPABHUBATh TOYHOCTD PA3JIUYHBIX U3MEPEHUM.

OOpamiaeM BHMMAaHME, YTO OLIEHHMBAHUE JIAOOPATOPHBIX PAabOT JOJDKHO Oa3supoBaThCs, Kak U B
KpUTEpUSX OLCHUBAHUS OJKCIepUMeHTanbHBIX 3azaHuii KMM OI'D, He Ha mNpaBUIBHOCTH
oopmIIeHHs OTYeTa O paboTe, a Ha MPaBUJIBHOCTU JAEUCTBUN MO COOPY YCTaHOBKH, IPOBEICHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN MpUOOPOB.

OcHatenue Uit U3y4eHUs: OMOJIOTUN MPEJICTABICHO KOMIUJIEKTAaMH JEMOHCTPALIMOHHBIX BIIAXKHBIX
npenaparoB, repOapueB M KOJUIEKIIMA MO pa3HBIM TeMaM Kypca OHMOJIOTHM, a TaKke HU(PpOBOH
naboparopueil uist MpoBeIeHUs IpakTuueckux padbot. Kpome Toro, mpu nu3ydueHun OMOJIOTUN MOXKET
UCIOJIb30BaTh Iu(poBas naboparopus 1o OuoNOruM (KaK JOMOJHUTENbHBIM 3JI€MEHT IS
YTIIyOJIGHHOTO U3yYEHUS Kypca).

B yuebHOM mporiecce ydaimuecss OOJDKHBI TOJTYYUTh BO3MOKHOCTh YYBCTBEHHOTO BOCHPUSITHUS
M3Yy4aeMbIX SBJIEHUH M 00beKTOB. OHAKO M3ydyaeMble SIBICHUS U OOBEKTHI HE BCErlla MOTYT ObITh
HEMOCPECTBEHHO BOCIIPOU3BEACHBI MU MOKa3aHbl B yueOHOM MoMeleHnu. B aTom ciydae yueGHoe
00opyoBaHKE 1aeT BO3MOXHOCTh MX BOCIIPOU3BECTH OTIOCPEIOBAHO, YepPe3 KOJIIEKIUIO, TepOapHbIi
JIUCT, MUKpOTIpernapar, MoJiejib, BUIeOPparMeHT U T.1I.

Brnaxnsle mnpenaparbl MNpeACTaBIsOT CcO00M HaTypalibHble OOBEKTHl, CMOHTHpPOBAaHHBbIE Ha
CTEKJISIHHOW IJIACTUHKE U OIYILEHHBIE B CTEKJISIHHBIN LMWJIMHIP C KOHCEPBUPYIOIIECH >KHJIKOCTHIO,
b0 Tpe/CTaBICHHbIE B IJIACTHUKE. 3J€Ch MPEAaraloTcsl TOTAlbHbIE Mpernaparbl, MO3BOJISIOLINE
M3y4aTh BHEIIHEE CTPOCHHUE OpraHu3Ma WK ero yactH, (Hanpumep: "Kopenb 6000Boro pacreHus ¢
knyoenpkamu'", '"l'agroka'); aHaTOMHYeCKHE Tpenaparhl, NpeIHa3HAYCHHBIC I HW3YYCHHS
BHYTPEHHETO CTPOEHHS OpraHu3Ma WM ero OpraHoB (Hampumep: "BHyTpeHHee CTpoeHue JIATYIIKT'",
"BHyTpeHHee cTpoeHHe NTULbI"); OHOIOTHYECKUE TPenaparhl, JAlOUIUe MPeACTaBICHUE O CTaJAUIX
pasButus opranuszma (Hampumep: "PazBute koctuctoi puiObI", "PazButue kypuiel"). BraxkHbie
MpernapaThl UCIOJIB3YIOTCS KaK pa3laTOUHBIM MaTepual B MPOLECCe NEMOHCTPALUU MPU U3YUYECHUU
HOBOT'O MaTepuajia WM B MPOLECCEe BHIMOJHEHHS MPAKTUYECKUX 33/JaHUM, pa3paOOTaHHBIX HA MX
OCHOBE.

I'epbapun - coOpaHue MpecCOBaHHBIX, 3aCYIIEHHBIX PACTEHUN WM MX YacTel MOMOraroT M3y4aTh
pacTeHue B KaOMHETE M y3HaBaTh €ro B MpHUpPOjJE, a repbapuszanus - HanboJiee MPOCTOM Crocod
COXpaHEeHMs PACTECHMH M UX YacTeil B TeueHHe JJIUTEIbHOrO BpeMeHH. B mepeune mpeiaraercs
cucreMaTHueckuii repbapuii (Harmpumep, "OCHOBHBIE TpyNIbl pacTeHUH") M repbapuii o oOmei
O6uosnoruu (KOTOPBIM MO3BOJIAET NPOUIUIIOCTPUPOBATh HM3MEHUYMBOCTb, HCKYCCTBEHHBIH OTOOD,
crUcTeMaTHYeCcKHe KaTeropuu U BU1000pa3oBaHKe, AUBEPIreHIMs U KOHBEPTeHIUs, TOMOJIOTHYHBIE U
aHAJIOTUYHBIE OPraHbl, PyIUMEHTAapHbIE OpraHbl, apoMop}o3, uanoananTanus GeHoTUI U reHOTHII,
NOJIMIUIONIUS, OTHaJIeHHas THOpUau3alys, B3aUMOJCHCTBUE pacTeHUH C aOMOTHMYECKHUMHU



¢bakTopamMu cpenbl, B3aMMOJACHCTBHE pacTeHUil ¢ OuoTHyeckuM Qaktopamu cpensl). IepOapHbIit
MaTepHall UCIIOJIB3YIOT KaK pa3IaTOYHBIN MaTepual Ui IEMOHCTPALUU U3Y4aeMbIX OOBEKTOB, JUI
BBITIOJTHEHUS] MPAKTUYECKUX 3aJaHUi MpPU 3aKPEIUICHUH MaTepuaia WU JUarHOCTUKU Y4eOHBIX
pE3yJIbTaToB.

Taxke mnpeAcTaBICHbl KOJUICKIUH - HAOOpBI NPEAMETOB WM BEIHIECTB, IOJ00OpPaHHBIX II0
oTpenieNieHHbIM npu3HakaM. OObeKTaMH UX MOTYT OBITh PaclpaBlICHHBIC U 3aCYILICHHBIC HACEKOMBIE,
pakooOpa3Hble, pPAaKOBHHBI MOJUIIOCKOB, OT/IENIbHBIE YaCTH CKEJETOB JKUBOTHBIX. B KOJUIEKIUSAX
COUETAIOT HaTYpaJbHbIE OOBEKTHI C UX U300pPAKEHUEM B BUJIE PUCYHKOB WIJIM MYJISDKEH - UMUTALUH.
[Ipemoxkennsle B mepeyHe MOpP(oIOTHYecKre KOJUIEKIUH JaloT MPEACTaBICHHE O BHEITHEM
CTPOCHUH OPTraHOB MIIM UX YACTEH, MO3BOJISIOT IPOBOIUTH CPABHEHHUSI 0O BEKTOB, BEISICHITD UX 00IIHE
yepTel W uepThl paznuuus (Hampumep: "llpenctaBuTenu OTpSAOB  HACEKOMBIX" U J1Ip.);
001Ie0MOIOTHYECKIE KOJUICKIIMY TIO3BOJIIIOT BBISICHATH B3aWMOCBSI3H B OPraHMYECKOM MHPE,
paccMaTpuBaTh Pa3BUTHE OPraHU3MOB, IPOCIEKHMBATH OOMEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "IIpumepsl 3alIUTHBIX MpHciocobaeHnit y HacekoMbIxX'"). Konnekuu, kak u repbapuu,
UCIOJIb3YIOT KakK pa3/aTOYHbIM MaTepuan Uil JEMOHCTPAallUd H3ydaeMbIX OOBEKTOB, JUIS
BBITIOJIHEHUS] MPAKTUYECKUX 3aJaHUM IMPH 3aKperyieHMH MaTepuaia WU JUAarHOCTHUKU Y4eOHBIX
pe3yabTaTOB.

O3HaKoOMIIEHHE yqamuxcsa € MHUKPOCKOIMMYCCKUM CTPOCHUEM JKHMBBIX OPraHW3MOB - OJHA U3
TJIaBHEUIITNX 3aaa4 HAYKHW, IIO3BOJAIOMMUX TIIOJABECTH IIKOJBHUKOB K IIOHMMAaHUIO CIWHCTBA
OpraHu4eckoro Mupa. J{s nmposeaeHus 1a00paTOpHBIX padOT B IU(POBYIO Ta0OPATOPUIO BKIIIOUEH
MHUKPOCKOTI, @ B KOMIUICKTE MTOCYBl M 000PYAOBaHUS OOIIET0 Ha3HAYCHUS UMEIOTCS HE00XO0IMMOe
OCHAIICHHE JIJIs1 TPOBEICHUSI JIA0OPATOPHBIX padoT.

Hudposas nabopartopust BKiIOYaeT HaOOp MJIi U3rOTOBJIEHUS MHUKporpenapatoB. Cpexue
mnmpemnaparbl HU3TrOTAaBJIMBAIOT [JIA HEMCIJICHHOTO PACCMOTPCHUSA. K HuM oTHOCATCH KUIOAKOCTHBIC
(0OBEKTH OOBIYHO MOMEIIAIOTCS B BOJTY, @ MpernapaThl COXPaHSIIOTCS B TCUCHUE HECKOJIBKUX THEH),
cyxue (HampuMmep, YacTUIly NTHYBEro Iepa, MPOCTO TOJOXHTh Ha MPEIMETHOE CTEKIO U
MUKPOCKOTIMPOBATH ), KHUBBIE MPeTaparhl (Ma3Ky - KaIUIH XUAKOCTH, HAIIPIMEP KPOBH) U BUTAJIbHbIC
npenaparsl (KOTOpbIE HWCHOJB3YIOTCS JUISl M3YYCHHS MaJOKJIETOYHBIX OOBEKTOB (TPOCTEHINMX,
KOJIOHWH BOJOpOCHel), nasi HaOmroAeHHWs ABMKEHHUS (Tydenbku, ameOb1). I[IlpuroroBienue
MUKpOIpernapara BIpadaThIBACT y yUaIIerocs HaBbIKA CAMOCTOSTEIbHOW Pa0OThI, aKTHBH3UPYET MX
MO3HABATEIBHYIO JCATEIBHOCTh U 3HAKOMHT C TEXHHUKOW M METOJMWKON HAYyYHOTO HCCleoBaHus. B
UGpPOBYIO J1a0OpaTOPHIO BKIIOYEH TaKkKe M HA0Op MHUKPOIpPENnapaToB, KOTOPBIA COJEPIKUT
MOCTOSIHHBIC TIpenapaThbl, J0JIr0€ BPEeMsl COXPAHSIONIMECS B MPHUIOTHOM JUII MHKPOCKOITUPOBAHHS
BHUJIC.

CneﬂyeT OTMETHUTD, UTO HAPAAY C UCITI0JIB30BaHUEM ITEPEUYUCIICHHOI'O BBIIIC yqe6Horo O60py,HOBaHI/I${
BaKHYIO POJIb B U3YUCHUU OHOJIOrUH HUI'paroT IIPUPOIHBIC O6I>CKTI>I, TakK Kak B OOJIBIIIMHCTBE CJIydacB
TOJIBKO OHH MOTYT o0ecrneyuTh HaI/I6OJ'ILIJ_IYIO KOHKPETHOCTbL H IIOJIHOTY 3HaHUH yqamuxcs,
IIoMoraroT (bOpMHpOBaHI/IIO Y HUX NPABUJIBHBIX OuoJIornueckux 3HaHui. K TakuM XKMBBIM 00bEKTaM
OTHOCAT pAaCTCHUS, ) KUBOTHBIC JKUBOI'O YI'OJIKA, dKBApHUYyMa, TCppapuyMma. a(b(beKTI/IBHBIM CpCaACTBOM
3HAaKOMCTBaA C IIPUPOJHBIMU 00BEKTaMU SIBIISIIOTCS 9KCKYpCHUHU B OHOJIOTHYECKHE U KpaCBCIUYCCKHC
MY3€u, OoTaHHYECKHE CaZibl, 300IIapKU U OKPYKAKIIHUEC HIKOJIYy €CTCCTBCHHBIC H HCKYCCTBCHHLIC
IMPpUPOAHBIC COO6IJ_ICCTB8..

TpaauumoHHble OHOJIOTHYECKUE MYJSDKM W MOJIENHM B HACTOAIIEE BPEMs YCIEHIHO 3aMEHSIOTCS
uGpoBEIMU  00pa30BaTEeNbHBIMU pecypcaMu: Buaeo(pparMeHTaMH, aHUMalued, BUPTyaJbHbIMU
nabopatopusiMu. Lludpossie oOpa3zoBaTenbHbIE pecypchl HE MOTYT CTaTh MOJHOLEHHON 3aMeHOM
peabHBIX MPUPOTHBIX OOBEKTOB, HO 0T BO3MOXKHOCTH MO3HAKOMUTHCS ¢ O0JIee IUPOKUM KPYroM
O0OBEKTOB, CO3/AIOT NPEANOCHIIKM Ui HHTEHCU(HKAIMKU 00pa3oBaTelbHOTO Ipoliecca U
o0ecreynBaroT He3aMeIIUTEIbHYIO 0OPaTHYIO CBSI3b, KOMIIBIOTEPHYIO BU3YaAIH3alHI0 HH(OPMAIIHH,
aBTOMATH3AIHMIO YIIPABICHUS YUeOHOM JEATEIbHOCTBIO U KOHTPOJIb €€ pe3ybTaToB.



OcHamienue Uil W3y4eHHUs XUMHUHM TIPEACTaBICHO B BHJE JIEMOHCTPAIMOHHOTO 000pYyIOBaHMA,
KOMIUIEKTA XUMUYECKUX PEAKTUBOB C HEOOXOIMMBIM 000pyIOBAaHUEM U3 OOIIETO KOMILIEKTA MOCY/IbI
1 000pyIOBaHUS Ul YICHUYECKUX OINBITOB M KOMILJIEKTa KoyuieKuuid. Kpome Toro, mpu nzydeHun
XUMHH HUCHOJIB3YETCsl 00mLast Uil eCTECTBEHHO-HAYYHOIO IMKIa [udpoBas 1abopaTtopus, a TaKkxke
nudpoBas 1adopaTopus MO XUMHUHU (KaK JOTIOJTHUTENBHBIA 3JEMEHT Ui YIIyOJCHHOTO M3Y4eHUs
XUMHH).

JIeMOHCTpAIMOHHBIN AKCIIEPUMEHT SBISETCS BaXKHOM YACThIO OOYYCHHMS XHMHUHU. 371€Chb BaKHO
MIOMHHUTB, YTO TPU €r0 MPOBEACHUU OO0S3aTENIbHO JOJDKHBI OBITH COOJIOACHBI BCE HEOOXOIUMBIC
JTaIbl:

ITIOCTaBKa LIEJIM DKCIIEPUMEHTA,

OTHMCaHUE HEOOXOIMMOTO ISl €TO BHIMOJHEHUS 000PYIOBaHHS U PEAKTHBOB,

IJIJAHUPOBAHUE TIOPAJIKA IPOBECHUS,

ONMCAHUE UCXOIHBIX BEILIECTB,

IIPOTHO3MPOBAHUE 0’KMIAEMBIX B PEAKLIMOHHON CMECH U3MEHEHHUH U PE3YJIBTATOB 3KCIIEPUMEHTA,
ONMCaHUE U3MEHEHUH, IPOU30LIEAIINX C BEIIECTBAMHU,

(hopMyITHUpOBKa BBIBOJIOB U3 IKCIIEPUMEHTA,

CO3/IJaHME PUCYHKA SKCIEPUMEHTAIBHON YCTAHOBKH M COCTABICHUE YPABHEHM I PEAKIIUM.

B mporiecce npoBeAeHHS IEMOHCTPAIIHH, yIallHecss OCBAaUBAIOT 3TAITbI POBEICHUS OIBITA, TO3TOMY
HaubOosee 3PPEKTUBHBIM SBISETCS HE MPOCTOE OMMCAHME ONBITa YYUTENEM, a MCIOJIb30BaHHE
IBpHUCTHUYECKON Oecenpl. [lpym peanm3anmuu TAaKOro CICHApUS JaXKe HE OYCHb CIIOKHBIA OTIBIT
3aHMMAaeT JIOBOJHHO MHOTO BpPEMEHH, HO CJEJ0BaHUE €My I03BOJIsieT 00ecneuuTh MOHUMaHHE
00y4aloUMMUCSl TPUEMOB HAYYHOTO TO3HAHMUS M HUCIOJb30BAaHHE UX YK€ B CAMOCTOSTEIbHOM
JEeSITEeIbHOCTH B IIPOIIECCEe YUEHMUECKOTo AKcriepuMenTa. Ha HauanpHOM 3Tare u3ydyeHus: XuMuu (B 8
- 0 wiaccax) MMEHHO TaKOW MOJXOJ] TO3BOJSET JOCTUYhL MaKCHUMaTbHOW 3()PEKTUBHOCTH OT
MPOBEACHUS JIAOOPATOPHBIX M TPAKTHYECKUX padboT, a Takke CHOPMHUPOBATH y yUaIIUXCS
OTBETCTBEHHOE OTHOILIEHHUE K SKCIIEPUMEHTY.

HpI/I OLCHUBAHWKU YYCHHYCCKHUX IIPAKTHYCCKUX pa60T HGH€C006p33HO YUYUTBIBATh 110JXO/[bI,
HCIIOJIB3YIOIIUE B OJK3aMCHAIIMOHHBIX MaTepuUaliax. TaK, B HaCTOAMIEC BpEMA INpcaiaractcs
OKCIICPUMCHTAJIBHOC 3aJaHUE, ITPEAYCMAaTPHUBAIOIICC BBI60p ABYX BCILICCTB U3 IIATH IMPCATTOKECHHBIX
n HOpOBCACHUC C HHUMHU peaKHHﬁ, OTpaXXaromux XUMHUYCCKUC CBOMCTBa YKa3aHHOTO B YCJIOBHH
3aJaHus BCUICCTBA. OnennBaHue HACT Ha OCHOBAaHHM OTYETA YUYCHHKA O HpO,Z[CJ'IElHHOfI pa60Te
(ypaBHCHI/ISI peaKI.IHfI, BBIBOABI O Ha6J'IIO,Z[€HI/I$IX) U Ha OCHOBaHHH IIPAMOIO Ha6J'IIOI[eHI/I$I 3a
JIeHCTBUSAMU Y4YCHHKaA IO IPOBCACHUIO OIIBITOB. HpI/I 3TOM BBIACIIAOTCA 3Tallbl 0T60pa BCIICCTB U
CMCHINBAHMW BEHIECCTB B COOTBCTCTBHUU C ITYHKTaMU MHCTPYKIIUU K pa60Te.

Baxneimmm HanpaBlIeHHEM Kak IEMOHCTPAMOHHOTO, TaK U YYEHUYECKOTO SKCIIEPUMEHTA J0JKHO
CTaTh HCIIOJIb30BaHUE LUQPPOBOIl 1abOpaTopuu, KOTOpas MO3BOJISIET OPraHM30BaTh XUMHUUYECKHN
IKCIIEPUMEHT Ha MPUHIMITHAIFHO HOBOM YPOBHE, IEPEHTH OT Ka4eCTBEHHOH OIIEHKH HaOJII0AaeMbIX
SBJICHUM K CHCTEMHOMY aHajlu3y KOJMYECTBEHHBIX XapakrepucTuk. [Ipu pabore ¢ marumkamu
upoBoii 1aboparopun obecrieuuBaeTcs aBTOMATU3MPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOJ
HKCIIEPUMEHTa MOXKET OTOOpaxaTbCs B BUJAE IpaMKoB MM MOKa3aHUN NMPUOOPOB, a Pe3yNbTaThl
HKCIIEPUMEHTOB MOTYT COXPaHAThCS JuTenbHoe Bpems. Haumbonee akTyaldbHBIM Il XUMHHU
SBIISICTCS TEPEX0]] K KOJUYECTBEHHBIM XapaKTepUCTHKaM, KOTOPBI MOKHO NPOMJITIOCTPUPOBATH
CIIEAYIOIIMMHU TMpUMEpaMU: U3y4eHHE CTPOCHMs IJIaMeHH, omnpezeneHue pH B pasHbIX cpenax,
OTIpe/ieIeHue CKOPOCTH PEaKIMM, U3ydeHHE BIMSHUS KOHIIEHTPALMK U TEMIIEpaTypbl Ha CKOPOCTh
peaKIuu.



[udposas naboparopusi MO3BOJSAET peaTn30BaTh MEXKIPEIMETHBIE CBSI3U C JAPYTMMHU MpEeIMETaMU
€CTECTBEHHO-HAyYHOI'O0 IIMKJIA, IIOCKOJIBKY JAae€T BO3MOXKHOCTb BBIIIOJIHATh WHTEIPUPOBAHHBIC
y4eOHBIE HCCIIeIOBAHMUS 10 €CTECTBEHHBIM HayKaM, IPUMEHSITh U OCBAaUBATh JIEMEHTHI CTATUCTUKHU U
MH(POPMALMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pekomenoayusm

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHUSI,
PACXOJIHBIX MATEPHAJIOB, CPEJICTB OBYUYEHUS 1
BOCIIUTAHUSA JUISI CO3IAHUS 1 OBECIIEUEHUSA
®YHKIIMOHUPOBAHUS IEHTPOB OFPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOUM N TEXHOJIOI'MYECKOU
HAIIPABJEHHOCTEMX "TOYKA POCTA" B
OBILIEOBPA3OBATEJBHBIX OPTAHU3AIIUSAX,
PACIHIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU
MAJIBIX TOPOJIAX

Tabnuya N 1
Konmue
CTBO
eINHUL]
ISt
KonuuectBo
001100
eIMHULL JJIS
paszoBat
001eo06pazoBar
€JILHBIX
Hanmenosanue €JIbHBIX
N Kpartkue npuMepHble TEXHHYECKHE XapaKTePUCTUKH|OPraHu3 .
00opynoBaHUA . OpraHu3aIuiu,
AL, He
SIBJISTFOILIUXCS
SIBJISIFOLL]
MaJIOKOMILJIEKTH]
AXCS
BIMH, €1I. U3M.
MaJIOKO
MILIEKT
HBIMU,
eJl. U3M.

EcTecTBEeHHO-HAayYHAasl HAITPABICHHOCTh

1. |OGmee o6opynoBanue (busnka, XuMusi, OUOJIOTHS)
1.1. [Hudposas [{npoBOii JATYUK IMEKTPOTIPOBOTHOCTH 3wr. |2 wr.
mabopatopus  |Lludposoii garunk pH
yueHudeckas  [[{udpoBoil maT4nK mMoI0KEHHS




(dpu3uka, xumus,
OrotoTHs)

{1 poBoii JaTunK TEMIIEpaTyphbl

[{npoBoii JaTYNK aOCOTIOTHOTO JTABICHHS

[ poBoii ocummiorpadhuyeckuii JaTIUK

Becs anektponnsie yueonsie 200 T

MuKpOCKOTI: U(PPOBON MIIM ONITHYECKHH €
yBesnueHuem ot 80 X

Habop /Ui M3roTOBICHUS MUKPOIIPEIapaTOB
Mukponpenapats! (Ha00p)

CoenuHUTEIBHBIE POBO/IA, IIPOTPaMMHOE
oOecreueHne, METOJMYECKUE YKa3aHUs

KOMIUIEKT COIYTCTBYIOIIUX IEMEHTOB JUISl OTIBITOB
110 MEXaHUKE

KOMIUIEKT COIYTCTBYIOIIUX IEMEHTOB JUIsl OTIBITOB
10 MOJIEKYJISIpPHOM (pu3HKe

KOMIUIEKT COITyTCTBYIOIIMX 3JIEMEHTOB JIJIsl OTIBITOB
10 JIEKTPOIMTHAMUKE

KOMIUIEKT COMTYTCTBYIOIINX 3JIEMEHTOB JUISI OTIBITOB
10 OTITHKE

1.2.

KomrutekT
MOCY/IbI 1
000pyI0BaHUS
ML
YUEHUYECKUX
OTIBITOB
(pu3uka, xuMus,
OHOJIOTHS ).

[lITaTiB 1a00paTOPHBIN XUMHUECKUN

Hab6op vamexk [lerpu

HaGop WHCTpYMEHTOB IpenapoBaIbHBIX
JloKKa M1 COKUTaHUS BEIIECTB

Crynka dapdopoBas ¢ mecTuKom

Ha6op 6aHoK 171 XpaHEeHUs TBepbIX peakTuBoB (30
- 50 M)

Ha6op cxistHOK ((h1akoHOB) JIsl XpaHEHUS
[PAaCTBOPOB PEaKTHBOB

Ha6op mpubopok (ITX-14, TTX-16)

[IpuGop 11st MOTydeHUs Ta30B

CrnupToBKa

["oprouee y1si CIUPTOBOK

dunbTpoBanibHas Oymara (50 mT.)

Konba konnyeckas

[lanouka cTexiIsiHHAS (C pe3MHOBBIM HAKOHEUHUKOM )
Yameuka /17151 BbITapuBaHus (BbIIapUTEIbHAS
JaIIeyKa)

MepHbIi THH]IP (TUTACTUKOBBIN)

Boponka crekyissHHas (Masias)

Crakan crexasHHBIH (100 M)

["a300TBOAHAS TPYOKa

b1OJIOI' A

Komruiext
BJIa)KHBIX
[penapaTon
IEMOHCTpPAIMOH
HBI

Ha3Ha4YeHUE: JJEMOHCTPAIIMOHHOE,

MaTepuasl KOHTeHHepa: IJIacTHK,

repMeTHYHasl KphIIIKa: HaJTMYue,

KpEeTJIeHUEe HKCIIOHATa: HAINYHeE,
KOHCEPBUPYIOLIEe BELIECTBO: HAJTMUUE,
HakJIelika C HAMMEHOBAaHUEM: HaJIM4He.

He MeHee 10 mpenapaToB U3 MPUBEICHHOTO HUXKeE
CIHCKa:

Brnaxusiii npenapat "be33yoka”

Bnaxnslii npenapar "l'agroka”

1 mT.

1 mT.




BitaykHb1i Ipeniapar

"BHyTpeHHee CTpOEHHE

OpPIOXOHOTOT0 MOJLTIOCKA"

BitayxHb1H IpenapaTt
BitaykHb1i Ipeniapar
IATyIKH"
BitayxHb1l nipenapar
BitaykHb1i Ipeniapar
BitaykHb1i Ipeniapar
BitayxHb1i penapar
Ki1yoeHbkamu'"
BitayxHb1i ipenapar
BitayxHbl1i peniapar
BitayxHb1i peniapar
BitayxHb1il Tpenapar
BitayxHbl1l Ipeniapar
BitayxHb1i Ipeniapar
BitayxHb1i Ipeniapar
BitayxHbl1i Ipeniapar
BitaykHb1 Tpenapar

"BHyTpeHHEee CTpOEHHE KPbICHI"
"BHyTpeHHee CTpoeHHE

"BHyTpeHHEe CTpOEHUE NTULIBI"
"BHyTpeHHee cTpoeHue pbrIOb"

"Kapacp"

"Kopenb 0000BOro pactenust ¢

"Kpeserka"

"Hepenna"

"Pa3BuTHe KOCTUCTON PbIOBI"
"PazButue Kypuiis"
"Crudomenysa"

"Tpuron"

"Yepemnaxa 6omoTHas"

"y)K"

"Amepuna”

2.2.

Kommirekt
repOapues
TEMOHCTpPAITIOH
HEIH

HazHaueHue: 1eMOHCTPAMOHHOE,
OCHOBA JJIsl KpEIUICHHUS: repOapHbIil JTUCT,

CITMCOK DKCIIOHATOB:

HaJINn4ue

He MeHee 8 repOapHeB U3 MPUBEIECHHOTO HUKE
cnricka: HazHaueHue: 1eMOHCTpaIMoHHOE,
OCHOBA JJTSI KPETUICHHS: TepOapHBIH JIUCT,

CIIMCOK 3KCIIOHATOB:

HaJIM4YHue

He MeHee 8 repOapueB U3 IPUBEIEHHOTO HUXKE

CIIHICKa:
["epOapuii "/lepeBbs

U KyCTapHUKH"

['epOapuii "/luxkopactyiue pacteHus"
poap pacTyIlue p
["epOapwuii "KopmoBsie pacterus"
['epOapuii "KynsTypHble pacTeHus"
['epOapuii "JlekapcTBeHHbIE pacTeHus"

poap P p
["epOapuii "MemoHoCHBIC pacTeHUS"
["epOapuii "Mopdonorus pacteHuin"
["'epOapuii "OCHOBHBIC TPYIIIBI paCTCHUIA"
["epOapwuii "Pactutenbubie coobmiecTra
["epOapuii "CenbCKOX03HCTBEHHBIC PACTCHUS"
["epOapwuii "SAnoButhic pacTeHUs"
["epbapuii kK Kypcy OCHOB O 00111eii Onosorun

1 mrr.

1 mrr.

2.3.

KomruiekT
KOJUIEKIIUU
IEeMOHCTPAIMOH
HBIi1 (110 pa3HbIM
TeMaM Kypca
OHOTIOTHH)

Haznadenue: ACMOHCTPAIIHOHHOC,

OCHOBA IJIiA KPCIUICHUA: HAJIMIUC,

HaKJIEeHMKH C HANMEHOBAHHUEM: HaJIMUKE

He meHee 10 KOJIJIEKIIUN U3 MNPUBCACHHOTO HUXKC

CITMCKa:

Komnexkuus "['onocemennsle pactenus"
Komnekuus "O6urarenu Mopckoro qHa"
Komnexkuus "I[laneontonornueckas”

Komnexuus "[IpencraButenn oTps0B HACEKOMBIX"
KOJIMYECTBO HACEKOMBIX: HE MEHee 4

Komnexius "IIpumeps! 3aIUTHBIX TPUCTIOCOOIECHUM

1 mT.

1 mT.




Y HaCEKOMBIX"

Komnekmus "[IpucmocoOuTenbHbIe H3MEHEHS B
KOHECYHOCTSIX HACCKOMBIX"

Konneknus "Pa3BuTie HACEKOMEBIX C HEIOJIHBIM
[peBpaleHuem"

Konnekius "Pa3BuTre HACEKOMEBIX C ITOJIHBIM
[peBpaleHuem"

Komnekmus "Passutue mmeHuIs"

Konnekus "Pa3sutue 6a00uku"

Konneknus "PakoBHHEI MOJIIIOCKOB"
Konneknus "CemelicTBa 6a004ek"

Komnekuus "CemelicTBa )xykoB"

Konneknus "Cemena u mion1"

Komnekuus "®@opma coXpaHHOCTH UCKOTIAEMbIX
[pacTeHU U KUBOTHBIX"

Ha0op maneoHTOIOTMUecKuX HaX0 10K
"ITIpoucxoxaeHue yenoneka"

KOJIMYECTBO MOJIeJIeH: He MeHee 14

3.  [XUMUA

3.1. |[lemoncTparmon|CocTaB KOMILIEKTA! ] mr. |1 mT.
HOE Cronuk nogbeMHbIl HazHauenue: cOopka yueOHbIX
000py/I0BaHHE |yCTAHOBOK,

pasmep cronemHuibl: He MeHee 200 * 200 mMm,
[JIAaBHBIN TTOABEM C TIOMOIILIO BUHTA: HATMYHE
[[ITaTuB 1EMOHCTPAIMOHHBIA XUMUYECKUI:
Hasznavenue: geMoHCTpanus npuoopoB 1
YCTaHOBOK,

OTIOpa, CTEPKHU, JIaKU, My(THI, KOJIbIIA: HAJTNYHE,
BO3MOJKHOCTB 3aKPETUICHHSI JIEMEHTOB Ha
[Pa3IMYHOM BBICOTE: HAJIMYKE

Anmnapat JJi IPOBEICHUS] XUMUYECKUX PEAKIUI:
HasznaveHue: 1eMOHCTpaIsa XUMUYECKUX PEaKIui,
MOTJIOTUTEIh ITAPOB U T'a30B: HATMYHWE,

MaTepHuas KOJIObI: CTEKJIO

HaGop 11t 351eKTpoIu3a 1eMOHCTPAIIMOHHBIN:
HasznaveHue: n3ydeHne 3aKOHOB JIEKTPOJIN3a,
cOOpKa MOJIECTN aKKYMYJIATOPA,

E€MKOCTb: HaJIM4HE,

PIICKTPOIbI: HATMYHE

KoMIUIeKT MEpHBIX K0JIO Majioro oobema:
HaznaveHue: 7eMOHCTPAIIMOHHBIC OIIBITHI,
00BeM k0J10: ot 100 M1 1o 2000 m,

KOJIMYECTBO K0JI10: He MeHee 10 miT.,

MaTepHal Koj0: CTeKIIO

Habop ¢rakonos (250 - 300 M1 7151 XpaHEHUS
pPacTBOPOB PEAKTHUBOB).

HasnaueHnue: xpaHeHUEe paCTBOPOB PEAKTHUBOB,
KOJTMUecTBO (priakoHOB: He MeHee 10 miT.,
MaTepuain (IakoOHOB: CTEKIIO

MpoOKa: HajIn4ne

HpI/I60p JUIL ONIBITOB IO XUMHUU C 3JICKTPHUICCKUM




TOKOM (J1a00paTOPHBIiN)

[Tpubop UIsi HIUTFOCTPAITUH 3aKOHA COXPAHCHHUSI
MacChl BEIIECTB: COCY/T

JlangonpTa: HaIMYNUeE,

poOKa: HaJH4ue,

TUT IpUOOpa: TEMOHCTPAITMOHHBIN

[lenurenbHas BopoHka: Ha3zHauenue: pasneneHue
BYX SKHJIKOCTEH 110 TJIOTHOCTH,

MaTepual BOPOHKH: CTEKJIO

'YcranoBKa i eperoHku BeniecTB: Haznauenue:
IEMOHCTpAIIUS OUMCTKH BEIIECTBA, IIEPETOHKA,
KOJIOBI, XOJIOAUIBHUK JIJIS1 OXJIQXKICHUS, AJITIOHK,
npoOKa: Haluuue,

UTMHA YCTAaHOBKH: HE MeHee 550 mm

[Tpubop 11t mMoMy4YeHus ra30B: Ha3HAYCHUE:!
[MOJTydeHHUE Ta30B B MAJIbIX KOJUYECTBAX,

COCTaB KOMILJIEKTa: HE MEHee 6 TIPeIMETOB

bans komOuHUpoBaHHas jaboparopHas: bans
BOJISIHASI: HAJIMYWE, KOJIbI]a CMEHHBIE C OTBEPCTUSIMU
[Pa3HOTO TUaMeTpa: HaJIUIHe,

MJTUTKA YJIEKTPUIECKas: HaTuIne

dapdoposas cTynka ¢ nectukoMm: Haznauenwue: st
pa3MebYCHHS KPYITHBIX (Dpaknii BEMIECTB U
[TPUTOTOBJICHUS TIOPOITKOBBIX CMeCe

Kommtexkt Tepmomerpos (0 - 100 C; 0 - 360 C)

3.2.

KoMmIiekT
XUMHYECKIX
[PEaKTUBOB

CocTaB KOMIUIEKTA!

Ha6op "Kucnoter" (a30THas1, cepHasi, CosHasl,
optodochopHas)

Ha6op "T'unpoxcuasl" (runpokcuy 6apusi,
TUAPOKCU Kallusl, TUAPOKCU KAJIbLIHSL, THIPOKCHT
HaTpus)

Ha6op "Okcuabl MeTauioB" (aIFOMUHUS OKCHUI,
Oapust okcup, xenesa (I11) okcun, KanbIus OKCus,
Maraus okcua, meau (1) okcua, muHKa OKCHT)
Ha6op "lllemo4nbIe U MIETOYHO3EMETBHBIC
MeTasuTbl" (JINTUN, HATPUHA, KAJIBIIHH)

Ha6op "Metamibl" (aTlOMUHHM, )KEJI€30, MarHUM,
Meb, LIUHK, OJIOBO)

Ha6op "lllenounble U menouyHo3eMeNbHbIE
MeTasuTbl" (JINTUH, HATPUHA, KAJIBIIHH)

Ha6op "OrueomnacHeie BemectBa" (cepa, hocdop
(xpacHbiit), okcun hochopa (V))

Ha6op "T"amorenst" (o, 6pom)

Ha6op "I"anorenuabr" (aTIOMUHUS XJIOPHI, AMMOHHUS
xsopua, 6apust xyopus, xenesa (II1) xmopua, kanus
Hou, Kanus XJIOPU/I, KLU XJIOPUI, TUTHUS
xnopu, Mmaraus xjaopu, meau (I1) xmopun, HaTpus
Opomu, HaTpus GTOPUI, HATPHS XJIOPHI, ITMTHKA
XJIOPUT)

Ha6op "Cynbdatsl, cynbpusl, cynbpursr”
(amomuHMs cynbdar, aMMoHu cynbgart, xenesa (1)

1 mr.

1 mr.




cynbdun, sxenesa (II) cynbdar, 7-Mu BOIHBIN, KaJUs
cynbdar, kobansra (II) cynbdar, maraus cynabdar,
menu (I1)) cynbdar 6e3Bonubiid, meau (1) cynbdar
5-TH BOIHBIH, HATPUS CyabGUI, HATPUS CYIbOUT,
HaTpus Cynb(haT, HATpUS THIPOCYIb(}AT, HUKEIS
cynabdar

Habop "Kapbonats!" (aMMoHMs KapOOHAT, Kaus
kapOonat, menu (I1) kapOboHAT OCHOBHOM, HATPUS
KapOOHAT, HATPUs TUAPOKApOOHAT)

Habop "®docdarer. Cunukarer" (kanus
MOHOTHIpoopTOdocdar, HATPUS CUITUKAT 9-TH
BOJIHBIN, HATpHsE OpTOdocdaT Tpex3aMeIIeHHBIH,
HaTpus quruapodocdar)

Ha6op "Aueratsl. Ponanuasl. Coennuenus xenesa'
(xanus auerat, kanus deppo (II) rexcanmanua,
kanus ¢peppo (III) rekcannonua, Kaaus poaaHu,
HaTpus aleTar, CBUHIIA alleTar)

Ha6op "Coenunenust mapranmna" (Kaaus
rnepmanranat, mapranua (IV) okcun, mapranma (II)
cynb(dar, MmapraHia XJI0pHI)

Hab6op "Coenunenus xpoma" (aMMOHHMSI TUXPOMAT,
KaJusl AMXpoMar, kanus xpomat, xpoma (I1I) xmopup,
6-TH BOIHBII)

Ha6op "Hutpats!" (anroMUHMS HUTpPAT, aMMOHHUS
HUTpAT, KaJus HUTpaT, Kanblusa HuTpat, meau (11)
HUTpAT, HATPUsI HUTPAT, cepedpa HUTpaT)

Ha6op "Muaukatopsr" (JJaKMOUI, METHUIIOBBIN
OpaHKeBBIN, (heHOIPTATCHH)

Ha6op "Kucnopocoaepxariine opraHu4ecKue
BerecTBa" (aleToH, TIIUIEPUH, TUITHUIOBBIN Ahup,
CIUPT H-OYTHIIOBBIN, CHUPT U30AMIJIOBBIN, CIUPT
M300YTHIIOBBIM, CIUPT STHIIOBBIH, (heHOI,
(hopManuH, STUICHIJIUKOJIb, YKCYCHO-ITHIIOBBIH
dhup)

Ha6op "YrieBomopossr" (6eH3UH, TeKcaH, HEQTH,
TOJIYOJI, IIMKJIOT€CKaH)

Ha6op "KucnoTter oprannueckue" (kuciora
AMUHOYKCYCHas, KUCIIOTa O€H30iHAas, KUCTI0Ta
MacJIsiHasl, KUCJIOTa MypaBbUHAasl, KUCIOTa
0JICMHOBAs, KMCIIOTA MaJIbMUTHHOBAS, KUCIOTA
CTeapuHOBAsI, KUCJIOTA YKCYCHasA, KUCIOTa
aBesIeBas)

Ha6op "YrieBoasl. AMuHBI" (aHUIMH, aHUJIUH
CEPHOKUCIIBIN, [[-T1H0K03a, METHUIIAMUH
UJIPOXIIOPHJI, caxapo3a)

3.3.

KoMmIuiekT
KOJUIEKIINU U3
CIIHCKa

HazHaueHue: 1eMOHCTPAMOHHOE,

BUJ YITAKOBKH: KOPOOKa,

OIMCAHUE: HATNYNeE

CocTaB KOMIUIEKTA:

Komnekuus "Bosnokna"

Kosnexkuust "KaMeHHBIH yrosib 1 IPOAYKThI €T0

1 mT.

1 mT.




nepepadboTku”

Kosmnexuus "MeTtaisl U criaBbl”

Kostexkuus "Munepansl 1 ropHble nopoast” (49
BHJIOB)

Komnekus "Munepanbabie ynoopenus"
Komnekus "Hed1b u mpoaykTel ee nepepadoTku”
Komneknus "Ilnactmaccer”

Komnekuus "Tomnuso"

Komnexkuus "YyryH u cranp”

Komnexkuus "Kayayk"

Komnexuus "lkana tBepaoctu”

HaGops! st MOAETUPOBAHUS CTPOEHUS
OpraHMYECKUX BEIECTB (yUeHHUECKre) He MeHee 4
I1T.

OU3NKA

CocTaB KOMIIJIEKTA:

[[ITaTnB neMoHCcTpanMoHHbIN: HazHauenue:
[MPOBEICHUE TEMOHCTPAIMOHHBIX OMBITOB,
OCHOBAHUE, CTEPXKEHbD, JAKU, KOJIbIa, My(THI:
HaJTH4ue

CTOJIMK TIOIEEMHBIN

Tun cronuka: yueOHbIN/Tab0paTOPHBIH,

OII0Opa, CTEP’KEHb BUHTOBOM, BUHT PEr'YJITMPOBOYHBIN:
HaJIn4ue,

(yHKIIUS TOTheMa U OTTYCKAHUS CTOJIMKA: HATMINe
ICTOYHMK MOCTOSIHHOTO Y TIEPEMEHHOTO
HanpspkeHus: HazHauenue: i1 nuTaHus
[pETYJIMPYEMBIM IEPEMEHHBIM U TTOCTOSTHHBIM TOKOM
PIEKTPUUECKUX CXEM,

qacToTa, I'11: 50,

moTpedisiemMasi MOIITHOCTh, BA: 10

MaHoMeTp KUJKOCTHOW IEMOHCTPAIMOHHBIMN:
Haszunauenue: 1y usmepenus aasieHus 10 300 mm
BO/JISTHOTO CTOJIOA BBIIIE U HUYKE aTMOCHEPHOTO
aBIIeHUS,

crexisiHHas U-oOpa3Has TpyOKa Ha 1MOJICTaBKe:
HaJIIHE

KamMepToH Ha pe3oHaHCHOM siuke: Haznauenue:
U1 IEMOHCTPAIH 3BYKOBBIX KOJICOAHUI U BOJIH,
1Ba KAMEPTOHA HA PE30HUPYIOLIUX SAIIUKAX:
HaJIU4He,

PE3MHOBBIN MOJIOTOUEK: HAJIUUUE

Hacoc BakyyMHBIH C 3JIEKTPOIPUBOAOM:
Hasnauenue: cozganue pazpsHkeHUs WK
M30BITOYHOTO JABJICHUS B 3aMKHYTBIX 00beMax,
OTBITHI: KUTIEHUE KUJIKOCTU MTPU OHKEHHOM
TaBJICHUU, BHEILIHEE U BHYTPEHHEE JIaBJICHUE U JIp.
Tapenka BakyymHasi: Haznauenue: geMoHcTpanus
OTIBITOB B 3aMKHYTOM 00BEME C pa3pesKeHHBIM
BO3/IYXOM,

OCHOBAHHC C KPAHOM, KOJIOKOJI U3 TOJICTOT'O CTCKIJIA,

1 mrr.
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[PE3MHOBAsI POKIIALKA, HIEKTPUUECKHI 3BOHOK:
HaJIN4ue

Benepko Apxumena: HaznaueHue: 1eMoHCTpaLus
EMCTBUS JKUJIKOCTH Ha IIOTPY>KEHHOE B HEE TEJIO U
M3MCPCHUEC BCIIMYNHDBI BBITaJIKI/IBaIOL[IGfI CHJIBI,
BEJICPKO, TEJIO [UIMHIPUIECKON (POPMBI,
[IPYKHUHHBIA JUHAMOMETD: HAJIMUUE

OruuBo Bo3nyuiHoe: Ha3sHaueHue: neMoHCTpanus
BOCIUIAMEHEHUS TOPIOYEl CMECH Mpu €€ ObICTPOM
CoKATHH,

TOJICTOCTEHHBIN [IWIMHJP, IOPLICHb Ha
METAJJINYECKOM IITOKE C PYKOSITKOM, IOJICTaBKa 15
HUJIMHAPpA: HAJINYNC

4.1.

Ob6opynoBanue
ML
TIeMOHCTPAIOH
HbIX OIIBITOB

[Ipubop /1t 1eMOHCTpAIMK TaBJICHUS B )KUAKOCTH:
Haznauenue: 1eMoHCTpanus U3MEHEHHS 1aBJICHUS C
rI1yOUHOM MOTPYKEHUs,

aTYMK JaBJICHUSI, KPOHIUTEHH JJIs KpEeIJIeHUs Ha
CTEHKE COCyJla: HAINYue

[Iprbop 1t IeMOHCTpAIK AaTMOC(PEPHOTO
naBneHus (MaraeOyprckue moymapus):
Haznauenue: 1eMoOHCTpalus CUiibl aTMOCHEPHOTO
aBJICHUS,

1IBa Pa3bEMHBIX METANIMYECKUX MOJTyLIapUs C
[IPOYHBIMU PYYKaMH M XOPOILIO MPUILIH(HOBAHHBIMU
KpasiMy, HUIMIEIb C KpaHOM: HAJIMYHeE,
CO3/1aBA€MO€ BHYTPH IIAPOB BAKYyMMETPHUECKOE
maBnenue: He meHee 0,05 MI1a,

MaKCHUMaJIbHOE pa3pbiBaroliee ycuiue: He menee 90
H

HaGop ten paBHOTO 00BeMa: HaznaueHue: ms
OIIPENETICHUS U CPAaBHEHUS TEINIOEMKOCTH U
MJIOTHOCTU Pa3IMYHbIX TBEPABIX MATEPUAJIOB,
LUJIUHAPHI U3 Pa3IUYHbIX MaTEPUAJIOB: HE MEHee 3
IT.,

KPIOUKH JIJIs1 TOJBELIMBAHUS LIMJIMHPOB: HAJIMYUE
HaGop ten paBHO# Maccel: Haznauenue: s
OIIPENETICHUS U CPABHEHUIO INIOTHOCTH PA3JIMYHBIX
MaTepHuaos,

LUJIUHAPHI U3 Pa3IuYHbIX MaTEPUAJIOB: HE MEHee 3
IT.,

KPIOUKH JJ151 TOJBELIIMBAHUS LIMJIMHPOB: HAJIUYUE
Cocynsl cooOmaromuecs: Haznauenue:
IEMOHCTpALMs OJIMHAKOBOTO YPOBHS OJTHOPOIHOM
PKUJIKOCTH B COOOIIAIOIMXCS MKy COO0M cocynax
pa3HOi (GOpMBI,

cOOOLIaroIMeCs CTEKISIHHbIE TPYOKH pa3HOM
(opMBbI: HE MeHee 3 MT.,

MOJCTABKA: HAIMUME

TpyOka HptoTona: Ha3znauenue: neMoHcTpanus
OJIHOBPEMEHHOCTH NaJICHUS Pa3INYHbIX TEN B

[pa3pexXeHHOM BO3MyXe,




(YHKIIHS TIOIKITIOYCHHS K BAKYYMHOMY Hacocy:
Hau4ue,

nHa TpyOku: He MeHee 80 cM.,

[PE3UHOBBIC MPOOKHU, HUMIIEIL: HATHYIHE,
KOJIMYECTBO TEJ B TPyOKe: HE MeHee 3 IIT.

[[Tap ITackans: HaznayeHue: nemoHcTpanus
repeaadr MPOU3BOIMMOTO Ha KUAKOCTH JIaBJICHUS B
3aMKHYTOM COCY/I€, JIEMOHCTpAIHs MoJbemMa
PKUKOCTH TIOJT ICHCTBHUEM aTMOC(HEPHOTO JIaBIICHUS,
METaJUTMYECKHUI IIWIMHJIP C ONPaBaMH, MOPIIEHb CO
ITOKOM, IMOJIbII METAUTMYECKHI 1Iap C
OTBEPCTHUSIMU: HATTUYHE,

JUTMHA [IWIKMHAPA: HEe MeHee 22 cM,

aMeTp I1apa: He MeHee 8 cM

[[Tap ¢ xonprom: HazHauenue: neMoHCTpanus
[pacIIupeHus TBEPIOTO TeJa MPU HarpeBaHUH,
[ITATUB, METAJUIMUYECKOE KOJIBIIO C My(TO, mmap ¢
[CIIOYKOM: HAJTUUNE,

ITMHA IEHOYKH: He MeHee 80 MM,

TMaMeTp IIapa: He MeHee 25 MM

[{umHIpBI CBUHIIOBBIEC cO cTpyroM: Ha3znauenwue:
IEMOHCTpAIUS B3aUMHOTO TIPUTSKEHUSI MEXTY
ATOMaMH TBEPIBIX TEJl,

KOJIMYECTBO OJIMHAKOBBIX ITMJIMHAPOB: HE MEHEee 2
[I1T.,

MaTepuai [WIMHIPOB: CTalb U CBUHEL,

KPIOUKH JJIs1 [TOJIBEILIMBAHNS: HATMYHE,

CTpYT, HaIpaBJIsAOIIas TpyOKa: HaT4ne

[IpuGop Jlenmna: Haznauenue: 11t uccienoBaHus
3aBUCHMOCTH HaIIPaBJICHUS MHIAYKIIMOHHOTO TOKA OT]
XapakTepa U3MEHEHHS] MarHUTHOTO ITOTOKA,

CTOMKA C KOPOMBICIIOM: HAJINYUE,

KOJIMYECTBO AJIFOMUHUEBBIX KOJIEL: HE MEHee 2 IIT.,
IPOpE3b B OJIHOM U3 KOJIEL: HAJTM4YHe

MarsuT ayrooOpa3Hblil JIeMOHCTPAITMOHHBIN:
Has3naueHue: qeMOHCTpanys CBOKWCTB IMOCTOSHHBIX
MarHuTOB,

TUIl MAarHUTA: HAMarHW4YeHHbIN OPYCOK,
KOJIMYECTBO LIBETOB MarHUTa: HE MEHee 2,
0003HaYCHHE MOJIFOCOB MAarHUTA: HATUYUE

Maraur 1oJIoCOBOM A€MOHCTPALMOHHBIN (11apa):
Hasnauenue: jeMOHCTpalys CBOWCTB MOCTOSHHBIX
MarHuTOB,

TUTl MAarHUTa: HAMarHWYeHHbIN OPYCOK
NpSMOJIMHEHHOM (pOpMBI,

KOJIMYECTBO 1IBETOB MarHUTa: HE MEHee 2,
0003HaYEeHHE MOJIFOCOB MAarHUTA: HATUYUE
Ctpenku MarHuTHbIE Ha mtatuBax: Hasnauenue:
NIEMOHCTpAIMS B3aUMOICHCTBHS MOJFOCOB
MarHuTOB, OPUEHTALMA MAarHUTa B MarHUTHOM TIOJIE,
HaMarHW4Y€HHas CTpeJIKa: HaJIu4ue,




KOJINYECTBO I[BETOB MarHuTa: HE MEHee 2,

[10/ICTaBKa: HAJIMYUE

Habop neMoHCTpalimoHHbIN "DnekTpocraTuka'

(351eKTpOCKOTIBI (2 MIT.), cyaTaH (2 mrT.), najouka

CTCKJISTHHASI, ITaJI0Ouka Y00HUTOBASI, ITATUBEI

M30JIMpyroIIKe (2 1IT. )

MarmHa 351eKTpoopHasi UM BEICOKOBOJIBTHBIN

ncTOYHUK: Ha3zHauenwue: aJis mosrydeHus

PIEKTPUYECKOTO 3aps/ia BHICOKOTO MOTEHIHAIA U

MOJTY4€HHsI ICKPOBOTO pa3psija,

IIMCKU Ha CTOMKaX: HaJIMJue,

KOJIMYECTBO JICHICHCKUX OaHOK: HE MEHee 2,

MOJCTaBKa: HAIMYNE

Kowmruiext nmpoBooB: JlnuHa: He menee 500 mMm - 4

mT., 250 MM - 4 mrT., 100 MM - 8 mIT., HA3HAYCHHE:!

TSI TIOIKJTFOUEHMST IEMOHCTPAIMOHHBIX TPHOOPOB U

000pyI0BaHUS K UICTOYHUKY TOKA, JJI COOPKHU

PIEKTPUYECKUX IIeTIeH, BKITFOUast SJIEMEHTHI U3
a00Th! "ITocTOSTHHBIN ANIEKTPUYECKHUH TOK"

4.2,

O6opynoBanue
ML
mabopaTopHBIX
paboT u
YUEHUUECKUX
OTBITOB (Ha Oaze
KOMIUICKTOB TSI

orn)

[[ITaTB JTaOOPATOPHBINA C AEPKATEIIMH

BECHI AIICKTPOHHBIS

MEH3YypKa, Ipeaen usmepenus 250 mu

nuHamometp 1 H

nuHamometp 5 H

WIMHAP CTAIBHOM, 25 cM3

LIWJIMHAP ATFOMUHUEBBIN 25 cM3

LWJIMHAP ATFOMUHUEBBIN 34 cM3

[IMJTAHIP TUTACTUKOBBINA 56 cM3 (11 U3MEpeHHs
CUJIBI ApXumena)

npyxuna 40 H/m

npyxuna 10 H/m

rpy3bl 10 100 1 (6 1mIT.)

rpy3 HAOOPHBIN yCTaHABIMBAET Maccy ¢ marom 10 T
MepHas JIEHTa, JTMHEeKa, TPaHCTIOPTUP

OpYCOK C KPIOYKOM M HUTBHIO

HarnpasJisitoias ;imHoi He menee 500 mM. J{oJmKHBI
OBITH 0OECTICUCHBI pa3Hble KOAPHUIIUESHTHI TPCHUS
Opycka 1Mo HampaBIsOLIEH

CEKYHJIOMED AIEKTPOHHBIN C TaTYHKOM
HAIPAaBIISAIONIAs CO MIKAION

OpYCOK JIepEeBSHHBIN C TYCKOBBIM MarHUTOM
HUTSHOM MasiTHUK C TPY30M C ITyCKOBBIM MarHUTOM H
C BO3MOKHOCTHIO H3MEHEHHSI ITTMHBI HUTH

pbIyar

0JIOK ITOIBVKHBIA

OJIOK HEMOIBHKHBIN

KaJIOPUMETP

TEPMOMETP

MCTOYHHUK MUTAHUS MOCTOSIHHOTO TOKA
(BBIMIPSIMUTEITb C BBIXOJHBIM HanpsikeHuem 36 - 42 B

i GatapelHbli 6JOK ¢ BO3MOXKHOCTbIO

8 mrT.




[PETYIUPOBKU BBIXOTHOTO HAMPSHKEHUS
BOJILTMETP JABYXIIpeAebHbIN (3 B, 6 B)
amnepMeTp AByxipenensHseli (0,6 A, 3 A)
pesuctop 4,7 Om

pesuctop 5,7 Om

nammnouka (4,8 B, 0,5 A)

repeMeHHbIN pe3uctop (peocrar) A0 10 Om
COEIMHUTENIbHbIE TpoBoa, 20 MmIT.

KJTH0Y

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB plIS
coOuparornias muH3a, PokycHoe paccrostare 100 MM
coOuparomias JuH3a, GoKycHoe pacctosiHue 50 MM
paccenBaromias JuH3a, (POKYCHOE PACCTOSIHUE - 75
MM

DKpaH

ONTUYECKasi CKaMbs

ciaiin "Monens ipeameTta"

OCBETHUTEIb

[MOJTYLIMJIMHP C TUIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Ipubop [1st U3y4eHUs ra30BbIX 3aKOHOB
Kanmmuisapet

JludppakuronHas pemerka 600 mTpruxoB/MM
Jlndppakuronnas pemerka 300 mTpruxos/MM
3epkaino

JlazepHas ykaska

[Tosspoun B paMke

[Lleau FOnra

Katyiika MOTOK

biox nnonos

bJI0K KOHJIEHCAaTOPOB

Kommnac

Marsut

DJICKTPOMArHuT

Onuiky Jxene3Hble B 0aHKe

TexHomornueckas HaIpaBJICHHOCTHb

1.

OO6pa3zoBareiabH
b1ii KOHCTPYKTOP
TUIS IPaKTUKU
OJI0YHOTO
[IPOrpaMMHUPOBa
HUS C
KOMILJIEKTOM
TATYNKOB

PoGoToTexHnueckuiit Habop NMpeaHa3HAYEH IS
W3y4eHUs: OCHOB POOOTOTEXHUKH, JETaJeH, y3JI0B U
MEXaHU3MOB, HEOOXOJUMBIX JUIsl CO3/IaHuUs
POOOTOTEXHUYECKUX YCTPOICTB.

Habop npeacraBnsieT co60i KOMILIEKT CTPYKTYPHBIX|
PIIEMEHTOB, COCIMHUTEIbHBIX JIEMEHTOB U
PIIEKTPOTEXHUYECKHX KOMIIOHEHTOB.

Habop nmo3Bossier coOupats (M IporpaMMupoBaTh
coOupaemMble MOJEIH), U3 3JIEMEHTOB, BXOAAIIUX B
€ro COCTaB, MOJIEIM MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOUCTB C
ABTOMATU3UPOBAHHBIM YIIPABICHHEM, B TOM UHCIIE
Ha KOJIECHOM XOJly, a TAK)K€ KOHCTPYKLIUH,
OCHOBAHHBIX Ha MCIIOJIb30BAaHUHU Tiepeaad (B TOM
YHCIIe YEPBAYHBIX M 3yOUaThIX),  TAK)KE PHIYAroOB.

1 mr.

1 mT.




CBETOJIMOIHBIN MAaTPUYHBIN TUCIUICH ¢ Oemoii
[10JICBETKOW Ha KOHTPOJLIEpE

KonnuecTBo MOPTOB BBOA/BBIBOIA HA KOHTPOJLIEPE
He MeHee 6

KosnnuecTBO KHONIOK HE MeHee 4

OO0I111ee KOJIMYECTBO IJIEMEHTOB: HE MeHee 520 1T, B
TOM UHCIIE:

1) mporpaMMupyembliil 010K yrpaBiaeHUs, KOTOPbII
MOKET paboTaTh aBTOHOMHO U B IIOTOKOBOM
peXHUME;

2) cepBOMOTOPBI

3) MaT4YUK CHUITBI

4) naTyuK pacCTOSTHUS

S5) maT4MK 1BETA

6) akKyMyJsITOpHasi Oatapes

7) [1nacTuKOBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKIIIOYAs
rephopUpPOBAHHBIC JIEMEHTHI: OAIKH, KyOUKH, OCH U]
BAJIbl, COEIMHUTEIIbHBIE SJIEMEHTHI K OCSAM,
[IIECTEPHU, NTPEAHAa3HAUECHHBIE [Tl CO3AaHUS
YEepBSIUHBIX U 3y0UaThIX Mepeiad, COeAMHUTETbHbBIE
11 KpEIeXKHbIE DJIEMEHTHI;

7) [IporpaMmMHO€e oGecrieueHue, UCI0JIb3yeMOe JUIs
[IPOrpaMMHUPOBAHUS COOMPAEMBIX
[POOOTOTEXHUUYECKUX MOJIeNIEN U YCTPOMCTB,
TOCTYIHO JJIs1 CKaunBaHUs u3 ceth HTepHeT

OO6pazoBareiabH
b1l HAOOP TIO
MEXaHHKE,
MEXaTPOHHUKE H
POOOTOTEXHUKE

KoMIUIeKT 17151 u3y4eHus] OCHOB JICKTPOHUKH H
POOOTOTEXHUKHU

HaGop nomkeH ObITh TpeTHa3HAYCH ISl POBECHMS
y4eOHBIX 3aHSATUHN IO JIEKTPOHUKE H CXEMOTEXHHUKE
C 1eJTbI0 M3YYCHHS HanboJiee pacpoCTpaHEHHOM
PIIEMEHTHOM 0a3bl, MPUMEHIEMOMN IS
WHKEHEPHO-TEXHUYECKOTO TBOPYECTBA YYAIIUXCS U
pa3paboTKu yueOHBIX MoJiennel poooToB. Habop
TOJDKEH TTO3BOJISATh YYaIIUMCS Ha MPAKTHKE OCBOWTH
OCHOBHBIC TEXHOJIOTHUH TIPOSKTHPOBAHUS
[POOOTOTEXHUUECKHX KOMIUICKCOB Ha MPUMEPE
y4aeOHBIX MOJIeJIei pOOOTOB, a TAK)KE U3YIHTh
OCHOBHBIC TCXHUYECKUE PEIICHHS B 00JaCTH
KHOCPHETUYCCKUX U BCTPAUBACMBIX CHCTEM.

B cocTaB KOMILIEKTa JOKEH BXOIUTh HA0OP
KOHCTPYKTHBHBIX 2JIEMEHTOB JUIsi COOPKH MaKeTa
MaHHITYJISITHOHHOTO POOOTA, KOMILICKT
METAJUIMYECKUX KOHCTPYKTUBHBIX JIEMEHTOB TSI
cOOpKH MakeTa MOOMJIBHOTO poOOTa | T.II.

B cocTaB KoMILIeKTa BXOIUT HAOOP ANEKTPOHHBIX
KOMITOHEHTOB JJIsl U3YUEHUSI OCHOB AJIEKTPOHHUKH U
CXEMOTEXHUKH, a TAK)Ke KOMIUJIEKT MPUBOJOB U
MATYNKOB PA3IMYHOTO TUIIA JJIs Pa3pabOTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocTaB KOMIIEKTa JOHKHO BXOJUTh: MOTOPHI C

HHKOJIEPOM - He MeHee 2 HIT, CEPBONPHUBOJ] OOJIBIION

1 mr.

1 mr.




- HE MeHee 4 1T, CEPBONPUBO/L MaJIbIil - HE MEHee 2
[T, THPPAKPACHBIH JaTYMK - HE MEHee 3 IIT,
YIABTPA3BYKOBOM JaTUYMK - HE MEHee 3 MIT, JaTYUK
TEMIIepaTyphl - HE MeHee | 1T, JaTYuK
OCBEIIIEHHOCTH - HE MeHee | 1T, Habop
HIIEKTPOHHBIX KOMIOHEHTOB (PE3UCTOPBI,
KOH/ICHCATOPbI, CBETOJHOIbI PA3IMYHOTO
HOMHHAJIa), KOMIUIEKT TIPOBOJIOB JJIsi O€CIaeyHOro
[IPOTOTUIIMPOBAHMUS, IIaTa OECIIACYHOIO
NPOTOTHUITMPOBAHUS, AKKYMYJISITODP U 3apsITHOE
YCTPOMCTBO.

B coctaB KOMIUIEKTa JOHKEH BXOIUTh
[IPOrpaMMHUPYEMBII KOHTPOJLIED,
porpaMmupyeMsliil B cpeae Arduino IDE nnun
QHAJIOTUYHBIX CBOOOHO PACTIPOCTPAHIEMBIX CpeIax
pazpaboTku. [IporpammupyemMbrit KOHTPOJLIED
TOJDKEH 00J1a71aTh TOPTAMHU TSI TIOIKJTFOUESHUST
U(PPOBHIX U AHAJIOTOBBIX YCTPOUCTB,
unrepdericamu TTL, USART, 12C, SPI, Ethernet,
Bluetooth wim WiFi.

B cocTaB KOMIUIEKTa JOHKEH BXOIUTH MOIYIIb
TEXHUYECKOTO 3PEHHUSI, MPECTABIISIONNNA OO0
BBIYMCITUTEIIFHOE YCTPONUCTBO CO BCTPOECHHBIM
MHKPOIIPOIIECCOPOM (KOJI-BO sIZIEP - HE MEHEE 4 IIIT,
yacTtoTa sipa He meHee 1.2 ', o6sem O3V - He
MeHee 512 MO, 00beM BCTPOCHHOM IMaMSTH - HE
MeHee 8 ['0), MHTerpupOBaHHOM KaMepoi
(MakcuManbHOE pa3pelieHre BUICONOTOKa,
nepegaBaemoro o uaTepdeiicy USB - He meHee
2592 x 1944 en.) u ontuueckor cucteMoit. Mo tyinb
TEXHUYECKOTO 3PEHHSI IOJDKEH 001aaTh
COBMECTUMOCTBIO C PAa3IUYHBIMU
POrpaMMUPYEMBIMH KOHTPOJUIEPAMH C TOMOUIBIO
unrepdeiicos - TTL, UART, 12C, SPI, Ethernet.
Moyilb TEXHUYECKOTO 3PEHHUSI TOJKEH UMETh
BCTPOEHHOE MPOrPAMMHOE 00ecTieueHUE Ha OCHOBE
OTepalMOHHOM cucTeMbl Linux, mo3BoJsioniee
OCYILIECTBIISITH HACTPOUKY CUCTEMBbI MAIIIMHHOTO
00yueHus1 apaMeTPOB HEUPOHHBIX CETEH IS
0OHapyXeHHsI 00bEKTOB, OTIPECTICHUS UX
mapaMeTpoB U JallbHEHIIeH UACHTH(UKAIIUH.
KoMIiiekT nomkeH o0ecneunBaTh BO3MOKHOCTh
M3y4eHHUs1 OCHOB pa3pabOTKU MPOrpaMMHBIX U
anmnapaTHBIX KOMIUIEKCOB HHXEHEPHBIX CHCTEM,
pemrenuit B chepe "MHTEpHET Bemeit", a Takxke
peleHuii B 001acTH poOOTOTEXHUKH,
MCKYCCTBEHHOTO UHTEIIJIEKTa U MAIIUHHOTO
00y4deHusl.

KommbrotepHoe 0o00pyioBaHue

1

HoytOyx

Dopm-pakrop: HOYTOYK;

)KGCTKaH, HCOTKJIOYaCMas KjlaBUuaTypa: HAJINYUC,

3 mIT.

2 1IIT.




Pycckast packiagka KJIaBUaTyphl: HATHYHUE;
Jluaronaine skpaHa: He MeHee 15,6 n1oiMoB;
Pazpemenue skpana: He meHee 1920 x 1080
MMUKCEIICH;

KonnuecTBo siiep mpoieccopa: He MeHee 4;
KoimuecTBO MOTOKOB: HE MeHee §;

ba3oBasi TakTOBas 4acTOTa MpoLeccopa: He MeHee |
[T

MaxkcuMaabHas TAKTOBAsi 4aCTOTA MpOIleccopa: He
menee 2,5 I'T'w;

Komr-nmamsth mpornieccopa: He Menee 6 Moaiir;
O0beM ycTaHOBIECHHOW ONEpaTUBHON MaMSATH: HE
MeHee 8 ['0aiit;

O6beM noiep )kMBaeMOi ONIEpaTUBHOM MaMATH (115
BO3MOKHOCTH paciiupenus): He meHnee 24 ['6aiir;
O0nem HakonmuTeld SSD: He meHee 240 I'0aiiT;
Bpewmsi aBTOHOMHOM paboThl OT OaTapen: HE MeHee 6
JacoB;

Bec HOyTOYyKa ¢ YCTaHOBJICHHBIM aKKyMYJISITOPOM:
He Oouee 1,8 kT

Buewmnuit unrepgeiic USB crannapra e Hmxke 3.0:
HE MEHEE TpeX CBOOOHBIX;

Buewmnuit uarepgeiic LAN (ucnosp3oBanue
MEPEeXOHUKOB HE MPEITyCMOTPEHO): HATHUHE;
Hanuume monaynei u uaTepeiicoB (MCIoIp30BaHNE
[epexoHUKOB He npeaycmotpeno): VGA, HDMI,
becnipoBoanHas cBa3p Wi-Fi: Hanmmuume ¢ moaiep kKo
crangapta IEEE 802.11n wim coBpemeHHee;
\Web-kamepa: Hannume,

Manunyisitop "Mbllib": HATMYKE,
[IpenycraHoBieHHas ONepallMOHHAs CUCTEMa C
rpaduuecKkuM MoJib30BaTeIbCKUM HHTEpdercoMm,
oOecrneunBaroiasi paboTy pacnpoCcTpaHEHHBIX
00pa30BaTeNIbHBIX U O0IIECUCTEMHBIX MPUIIOKEHHIA:
HaJIM4ue.

MOV (mpunTED,
CKaHep, KOIHUP)

Tun ycrpoiictBa: MDY (dhyHKIMY 11eyaTH,
KOMMPOBAHUS, CKAHUPOBAHUA);

dopmat Oymaru: He MeHee A4;

[{BeTHOCTBH: YepHO-OEebIif;

TexHonorus neyaTu: J1azepHas

MakcumMalibHOE paspenieHue nevaru: He menee 1200
X 1200 Touek;

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

1 mr.

1 mr.

Tabauya N 2

NPOPUIBHBIN KOMILJIEKT OBOPYJIOBAHUA



N| HaumenoBanue Kpartkue npumepnbie KonuuectBo equnuiy | KonudyectBo enunuil
o0opynoBaHus TEXHUYECKUE U1 IPO(UIIBHOTO JUIs1 IPO(UIIBHOTO
XapaKTePUCTUKH KOMIUIEKTa KOMILIEKTa
(oOmeoOpazoBaTenbHbI| (MaJTOKOMILIEKTHBIC
€ OpraHu3anuy, He |0011e00pa3oBaTENbHb]
SIBJISIIOLITUECS € OpraHu3alun), e.
MaJIOKOMIUIEKTHBIM), W3M.
ell. U3M.
EA30BA (OBA3ATEJIBHAS UACTD)
EcTecTBeHHO-Hay4YHasi HAIIPaBJICHHOCTh
1. [udposas O06ecrnieunBaeT BHITIOJIHEHUE |3 IIIT. 2 1IT.
TabopaTopus 1Mo 1a00paTOpHBIX PabOT Ha
OroI0run YPOKax 1Mo OHOJIOTHH B
(yueHuueckas) OCHOBHOM IIKOJIE U

[MPOEKTHO-UCCIIEI0BATEIHCKO
1 e TeTbHOCTH YJYaIIuXCsl.
Komriexramms:
becripoBogHOM
MYJIbTHAATYMK 10 OMOJIOTHHU
C 6-F0 BCTPOCHHBIMU
TaTYNKaMU:

JlaTyuK BIAXKHOCTHU C
TMana3oHOM U3MEPEHHUsI
0...100%

/IaT4nK OCBELIEHHOCTH C
TMarna3oHoOM U3MEpPEHHUS HEe
yxe yem oT 0 1o 180000 sk
[latuuk pH ¢ auanazoHom
“3MepeHus He yxke ueM ot 0
o 14 pH

JlaTuuk TeMIiepaTypsl ¢
TMarna3oHoOM U3MEpPEHHUS He
yxe yem ot -20 mo +140 C
JlaTamk
PIIEKTPONPOBOIUMOCTH C
Marna3oHaMu U3MEPEHUS HE
yxe yem oT 0 10 200 MxCwm;
ot 0 1o 2000 MmxCwm; ot 0 10
20000 MkCMm

JlaTunk TemIiepaTypbl
OKpYXaroLlEel Cpeibl C
TMarna3oHoOM U3MEpPEHUs He
yke ueM ot -20 go +40
Akceccyapsl:

KaGens USB
COCIUHUTENbHBIN

3apsIHOE YCTPOMCTBO C
kaOemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O




PKCIUTyaTaluy Hu(poBoii
mabopaTtopuun

[{udpoBas Bugeokamepa ¢
METAJUTMYECKUM IITaTUBOM,
paspeuienue He menee 0,3
Mukc

[IporpammuoOe obecnieueHue
Meroaudeckue
pexomeHaanuu He menee 30
pabot

YIakoBka

Hanuuune pycckos3pI9HOTO
caiTa NOJJEP/KKHU, HATMYHE
BHJICOPOJTMKOB.

. [Hudposas
mabopatopus 1o
XUMUN

(yueHuueckas)

OOecneunBaeT BEITIOJHEHUE
TabopaTOPHBIX pabOT MO
XUMUHU Ha yPOKax B
OCHOBHOM IIKOJIC U
[MPOEKTHO-UCCIIEI0BATEIHCKO
1 TeATETLHOCTH YJYaIIuXCsl.
KoMIuiekTanus:
becnipoBoHOM
MYJIbTHAATYMK IO XUMHUU C
4-Ms1 BCTPOCHHBIMU
TaTINKaMU:

[latuuk pH ¢ auanazoHom
“3MepeHus He yxke ueM ot 0
o 14 pH

J/laTauk BBICOKOI
TEMITepaTyphI
(TepMOTIapHBbIii) ¢
TUana3oHOM U3MEPECHUS HE
yxe yem oT -100 go +900 C
JlaTauk
PIIEKTPOIPOBOAUMOCTH C
muanazoHaMHu U3MEpPEHUs He
yxe yem oT 0 10 200 MxCwm;
ot 0 1o 2000 MmxCwm; ot 0 10
20000 MkCMm

JlaTuuk TeMIeparypsl
[JIATHHOBBIH € JUAaa3oHOM
U3MEpPEHUS HE Y)KE YeM OT
-30 o +120 C

OTaenbHBIC TaTYUKH:
JlaTdrk ONTHYECKOU
[UIOTHOCTH 525 HM
Akceccyapsl:

Kabenr USB
COCIUHUTEIbHBIN

3apsIHOE YCTPOMCTBO C
KkabeaeM miniUSB

3 mmIT.




USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 1O
PKCIUTyaTaIluH [HPPOBOMA
mabopaTtopuun

Ha6op abopaTopHoii
OCHACTKH

[IporpammuOe obecnieueHme
Meroauueckue
pexomeHaanuu He menee 40
pabot

Hanuuune pycckos3pI9HOTO
caiTa IOJJIEPKKHU

Hayinune BUI€OPOIIMKOB.

. [Hudposas
mabopatopus 1o
(buznke
(yueHuueckas)

OOecneunBaeT BEITIOJHEHUE
PKCIIEPUMEHTOB 10 TeMaM
Kypca (pu3uKu.
KoMmmrexkramms:
becripoBogHOM
MYJIbTHIATYHK 110 (PU3HKE C
6-10 BCTPOCHHBIMU
TaTYNKAMU:

[{udpoBoii qaTumk
TEMITEpaTyphI C TUAMa30HOM
M3MEpPEHUS HE yXKE YeM OT
-20 1o 120 C

[{ndpoBoii naTank
a0COJIFOTHOTO JIaBJIEHUS C
TUana3oHOM U3MEPEHHS HE
yxe yem oT 0 1o 500 klla
JaTYnK MarHUTHOTO TIOJIS C
TUana3oHOM U3MEPECHHS HE
yxe yem oT -80 10 80 MmTn
JlaTurK HATIPSIKEHUS C
muanazoHaMH U3MEpPEHUs He
yke ueM oT -2 1o +2 B; ot -5
mo +5 B; oT-10 10 +10 B; oT
-15 10 +15 B

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaT4rK aKcemepoMeTp ¢
[MOKAa3aTeIIMHA HE MEHEE YEM:
+-2Q;+/-49;+/-8¢
OTnenbHBIE YCTPOICTBA:
USB ocuumiorpad He MeHee
2 kanana, +/- 100 B
Akceccyapsl:

KaGens USB
COCIUHUTEIbHBIN

3apsIHOE YCTPOMCTBO C
KkabeaeM miniUSB

3 mmIT.




USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop i
[IPOBEJICHUS IKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 1O
PKCIUTyaTaIly [HPPOBOMA
mabopartopuun
[IporpammuOe obecnieueHme
Meroauueckue
pexomenpanuu (40 padbor)
Hanuuune pycckos3pI9HOTIO
caiTa INOJJIEPIKKHU

Hayinune BUI€OPOJIMKOB.

Ko

MITBIOTEPHOE 000PYyI0BaHNE

HoyTtOyk

DopMm-pakTop: HOYTOYK;
KecTkas, HeoTKIIIOgaeMas
KJIaBHaTypa: HAIHYNE;
Pycckas packiiagka
KJIaBHATyphl: HAIMYNE;
JlnaroHanp 5KpaHa: HE MEHeEe
15,6 AroimMoB;

Paspemienne skpana: He
Mmeree 1920 x 1080
MTIKCEIICH;

KonundecTBo snep
rporeccopa: He MeHee 4;
KonniecTBO MOTOKOB: HE
MeHee 8;

ba3zoBas TakTOBasg yacToTa
npoleccopa: He meHee 1
[T,

MakcuMalibHasi TaKTOBas
HacToTa Mpoleccopa: He
Mmenee 2,5 ['Tm;
Ksmi-namsts mporeccopa: He
MeHee 6 MoaiiT;

O0beM yCTaHOBJICHHOM
OIepaTUBHOM MaMSITH: HE
MeHee 8 ['0aiiT;

O0BbeM o IIEPIKUBAEMOT
OTIEPATHUBHOM IMaMATH (7151
BO3MO>KHOCTH PACIIUPEHUS):
He MeHee 24 ['0aiiT;

O0bem HakoruTeass SSD: He
MeHee 240 I'GaiiT;

Bpemst aBTOHOMHO# paboThI
oT OaTapeu: HE MeHee 6
4aCOB;

Bec HOyTOyKa ¢
YCTAaHOBJICHHBIM

AKKYMYJIATOpOM: He Ooiiee




1,8 kr;

Buemnuii uarepdeiic USB
cTa”zapta He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemauii uarepgeiic LAN
(Mcroab30BaHUE
[EePEXOHUKOB HE
IPEyCMOTPEHO): HATMUKE;
Hanuuue monynei u
UHTEPQEIicOB
(Mcroab30BaHUE
MepeX0THUKOB HE
npeaycMoTpeHo): VGA,
HDMI;

becripoBoHast ¢Bsi3b Wi-Fi:
HaJIu4ue C MOICPKKON
craugapta IEEE 802.11n win
COBpEMEHHEE;
\Web-kamepa: nHanuuue;
Manumynstop "Mplb':
HAJINYHE;
[IpenycraHoBiIeHHAs
OTIepaIIMOHHAs CHCTEMA C
rpaduyeckum
0JTb30BATEITLCKUM
nHTEpdEericoM,
obOecrieunBaroras padboTy
[pacripoCTpaHEHHbIX
00pa3oBaTeNbHBIX U
00II[ECHCTEMHBIX
[PUITOKECHUINA:

HaJIM4ue.

. IMOY (mpunTED,

CKaHep, KOIHUP)

Tun yctpoiictBa: MOY
(byHKIIMY TIeYaTH,
KOIMPOBAHUS,
CKaHMPOBAHUS );

dopmaT Oymaru: He MEHee
Ad;

[{BeTHOCTBH: YepHO-OebIif;
Texnonorus neyaTu:
mazepHas

MaxkcuManbHOE pa3perieHne
neyat: He MmeHee 1200 x
1200 Touek;

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

1 mT.

1 mr.

JIOITIOJIHUTEJIbHOE

OBOPYJIOBAHUE

ECTCCTBGHHO'HayLIHaH HaIlIpaBJICHHOCTDb

1.

[{udposas
maGopaTtopust 1o

OHOJIOTUU

ObecrnieunBaeT BHITIOJIHEHUE
1abopaTOpHBIX paboOT Ha

ypOKax 1o OMOJIOTHH B

1 mrT.

1 mT.




(yueHuveckas)

OCHOBHOM IIIKOJIE U
[MPOEKTHO-UCCIIEI0BATENHCKO
I e TeIbHOCTH YYaIlIuXCsl.
Komruiekranus:
becripoBogHOM
MYJIBTUIATYUK 110 OUOTOTHH
C 6-10 BCTPOEHHBIMU
TaTYMKAMU:

/laTyuK BIaXKHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

/[aT4MK OCBELIEHHOCTH C
TUAna30HOM U3MEPEHHUS HE
yxe yem ot 0 1o 180000 nk
/latuuk pH ¢ quanazoHom
n3MepeHus He yxxe yem ot 0
o 14 pH

JlaTuuk TeMIiepaTypsl ¢
TUana30HOM U3MEPEHHUS HE
yxe yem oT -20 mo +140 C
JlaTunk
PIEKTPOIPOBOIMUMOCTH C
Tuana3zoHaMHu H3MEpPEHUs He
yxe yem oT 0 10 200 MxCwm;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MxCm

JlaTuuk TeMIepaTypsl
OKpYKarolenl Cpeibl C
TMana3oHOM U3MEPEHHUS He
yxe yem ot -20 mo +40
AKceccyaphl:

Kabens USB
COCAMHUTENIbHBIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTalluy HUPPOBOI
mabopaTopun

[{udpoBas Bugeokamepa c
METaJUIMYECKUM IITATUBOM,
paspenieHue He meHee 0,3
Mnuke

[IporpamMmmHoOe obecrieueHue
Metoanueckue
pexkoMeH1auuu He Mexee 30
pabot

'YI1akoBKa

Hanuumne pycckos3bI4HOTO

caiiTa O AACPIKKHU, HAJTIMINC




BHJIEOPOJIMKOB.

. [Hudposas
mabopaTtopus 1o
XUMUH

(yueHuueckas)

OO0ecrieunBaeT BBIIOJTHCHUE
1a00PaTOPHBIX PabOT IO
XUMUU Ha YPOKax B
OCHOBHOM IIKOJIE U
[MPOEKTHO-UCCIIEI0BATENHCKO
1 e TeIbHOCTH YYallIuXCs.
Komruiekranus:
becripoBogHOM
MYJIBTUIATYUK 110 XUMHUU C
4-Ms1 BCTPOCHHBIMU
TaTYNKAMU:

[latuuk pH ¢ auanasonom
n3MepeHus He yxxe yem ot 0
o 14 pH

JlaTurk BBICOKOM
TEeMITepaTyphl
(TepMoOTapHBIii) C
TUana30HOM U3MEPEHHUS HE
yxe yem oT -100 go +900 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
muana3zoHaMHu H3MEpPEHUs He
yxe yem oT 0 10 200 MxCwm;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MxCm

JlaTuuk TeMIepaTypbl
[JIATUHOBBIN C JHAa30HOM
3MEpEeHus He Y)Ke YeM OT
-30 o +120 C

OTnenbHbIE JATYUKU:
JlaTdark onTHYeCKOM
MJIOTHOCTHU 525 HM
AKceccyaphl:

Kabens USB
COEIMHUTEIbHBII

3apsHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTalluy HUPPOBOI
maGopaTopun

Ha6op nmaGopatopHoii
OCHACTKHU

[IporpamMmmHOe obecrieueHne
Metoanueckue
pexkoMeH1auuu He MeHee 40
pabot

Hanuumne pycckos3bI4HOTO

caiiTa IO AACPIKKN




Hayinune BU1€OpOIMKOB.

. [Hudposas
mabopaTtopus 1o
¢buznke
(yueHuueckas)

OO0ecrieunBaeT BBIIOJTHCHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca pU3UKH.
Komruekranus:
becripoBogHOM
MYJIBTUIATYUK 110 (U3UKE C
6-10 BCTPOCHHBIMU
TaTYMKAMU:

[{udpoBoii naTumk
TEMIIEpATyphI C IUAMA30HOM
M3MEPEHHS HE Y)KE€ UEM OT
-20 o 120 C

[{udposoii qaTumk
A0COJIFOTHOTO JTaBJICHMUS C
TUana30HOM U3MEPEHHUS HE
yke yem ot 0 1o 500 xI1a
/[aTYMK MarHUTHOTO TOJIS C
TUana30HOM U3MEPEHHUS HE
yxe yem oT -80 1o 80 mTn
JlaTurK HanpsKEHUs ¢
muana3zoHaMHu H3MEpPEHUs He
yke ueM oT -2 10 +2 B; ot -5
mo +5 B; or -10 no +10 B; oT
-15 o +15 B

JlaTyuK TOKa HE YK€ 4eM OT
-1 o +1 A

JlaTuuk akcenepoMeTp ¢
[MOKa3aTeIsiMU HE MEHEE YeM:
+/-2Q;+/-49;+/-8¢
OtnenbHbIE YCTPOUCTBA:
USB ocimtorpad He MeHee
2 xaHaia, +/- 100 B
AKceccyaphl:

Kabens USB
COEIMHUTEIbHBII

3apsigHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop st
POBEJICHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTaIlH [UPPOBOMA
mabopaTtopun

[IporpamMmmHOe obecrieueHne
Metoanueckue
pexomenaanuu (40 padbor)
Hanuuue pycckos3bI9HOTO
caiiTa OJJIEPKKU

Hanuaue BHUJICOPOJIMKOB.




. [Hudposas
mabopaTopus 1o
(dbuznoIoruN
(mpounbHBII
YPOBEHB)

OObecnieunBaeT MPOBECHNE
1CCIIEI0OBAHUS 110
(yHKIIMOHUPOBAHUIO
YEJIOBEYECKOTO OpPraHu3Ma.
Komruiekranus:
becripoBogHOM
MYJIbTHUAATYUK 110
¢duznosoruu ¢ 5-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuMK apTeprUaIbHOTO
nasnenus (0...250 MM prT. CT.)
/laTuuk nysnbca ¢
TUAna30HOM U3MEPEHHUS HE
yke gyem oT 30 10 200 yn/Mmun
JlaTuuk TemMreparypsl Tea ¢
TUana30HOM U3MEPEHHUS HE
yke uem ot +25 o +40 C
JlaT4MK 4acTOTHI ABIXaHUS C
TMana30HOM U3MEPEHHS HE
yxe yeM oT 0 10 100
[IMKJIOB/MUH

JlaTyuK yCKOpEHUs C
mokasaTensimMu +/- 2 g; +/- 4
g, +/-89

OTnenbHbIE YCTPONCTBA:
Jatank OKI' ¢ nuanazoHom
3MEpEHUs He Y)Ke YeM OT
-300 10 +300 MB)

[latuuk pH ¢ quanazoHom
“3MepeHus He yxke ueM ot 0
o 14 pH

JlaTuuk cuiomep ¢
ana3zoHoOM U3MEpEeHHs He
yxe yem oT -40 no 40 H
JlaTunK OCBEIIEHHOCTH C
ana3zoHoOM U3MEpEeHHs He
yxe yem oT 0 1o 180000 5k
AKceccyaphl:

Ka6ens USB
COEIMHUTEIbHBII

3apsigHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTop Ui
MPOBEACHUS IKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 1O
PKCIUTyaTaIlH [UPPOBOMA
mabopaTtopun
[IporpammHoe obecnieueHue
Metoanueckue




pexkomMeHaanuu He meHee 20
paboT

Hanuuue pycckos3pI4HOIO
caiiTa IOJJIEPIKKU

Hayinune BUIE€OPOIIMKOB.

. [Hudposas
mabopaTopus 1o
PKOJIOTHU

OObecnieunBaeT MPOBECHNE
y4eOHOTO IKOJIOTUYECKOTO
MOHUTOPHUHTA
WHCTPYMEHTAJIbHBIMU
MeToaamu. Habop
MPUMEHSETCS MPU U3YICHUHU
PKOJIOTUH, OHOJIOTUHU, XUMUHU,
reorpagun u
[IPUPOIOBENICHNUS, a TAKKE
TUTsT MTHAMBUTYaIbHBIX
VCCIIEA0BAaHUS U IPOCKTHOU
eI TeTbHOCTH IIKOJBHUKOB.
Komrutekranus:
becripoBogHOM
MYJIbTHAATYHK 110
PKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOCHHBIMH JTATYNKAMHU:
/laT4MK HUTPAT-MOHOB
JlaTuMK XJIIOpUA-HOHOB
[latuuk pH ¢ auanazoHom
“3MepeHus He yxke ueM ot 0
o 14 pH

J/laTark BIa)KHOCTH C
TMana3oHOM U3MEPEHHUS
0...100%

/laT4rK OCBEUIEHHOCTH C
TMana3oHOM U3MEPEHHUS HE
yxe yem oT 0 1o 180000 5k
JlaTumk TeMIiepaTypsl €
TMana3oHOM U3MEPEHHUS HE
yxe yem ot -20 mo +140 C
JlaTunk
PIEKTPOIPOBOAUMOCTH C
uana3oHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTurk TemIiepaTypbl
OKpYKaroLIen CpeJibl ¢
TMana3o0HOM U3MEPEHHUS He
yxke geM oT -20 mo +50 C
OTaenbHbIE JaTYUKHU:
JlaTyuk 3ByKa ¢ GyHKIUEH
MHTETPUPOBAHMUS C
TMana3oHOM U3MEpPEHUs!




4acTOT HE MeHee ueM OT 50
' 1o 8 kI

JlaTuuK BIIaXKHOCTH TIOYBBI C
TUAna30HOM U3MEPEHHUS HE
yxke ueM ot 0 10 50%
JlaTuuk Kucioponaa ¢
muanazoHoM u3Mepenus ot ()
o 100%

JlaTurk onTHYecKon
MJIOTHOCTH 525 HM

JlaTurk onTHYecKon
nioTHOCTH 470 HM

JlaT4uK TYypOUIUMETp C
TUana30HOM U3MEPEHHUS HE
yke gyem oT 0 10 200 NTU
/laTuuk okucH yriepoja ¢
TUana30HOM U3MEPEHHUS HE
yke ueM oT 0 1o 1000 ppm
AKCecCyaphl:

Kabens USB
COEIMHUTENbHBIN (2 1IT.)
3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CrepskeHb ISl 3aKperieHust
TATYMKOB B LITAaTHBE
KpaTtkoe pykoBOJICTBO MO
PKCIUTyaTaIuu 1udpoBoit
mabopaTopun
[IporpamMmmHOe obecrieueHne
MeToanuecKue
[pekoMeH1aiuu He Menee 20
pabot

'YakoBka

Hanuune pycckos3pI9YHOTO
caiiTa moAJep>KKu, HaJIu4ne

BUJICOPOJIUKOB.
. [Muxpockon Tun Mukpockorna: 1 . 1 .
nudposBoit OMOJIOTHYCCKHI
Hacanka Mukpockona:
MOHOKYJISIpHAsI

Haznauenue: 1abopaTopHbIit
MeTo uccieoBaHus:
CBETJIOE I10JIE

Marepuasn ONTHKH:
ONTUYECKOE CTEKIIO

Y BenMueHne MUKPOCKOIIa,
kpat: 64 - 1280

Oxynsipel: WF16x

OObekTuBhl: 4x, 10x, 40xs




(moanpy>KMHEHHBIN)
PeBonbBepHast rojoBKa: Ha 3
00BEKTHBA

Tl MOJICBETKH: 3€PKAJIO UJIIH
CBETOJIHMO/I

PacrnosoxxeHne moaCcBETKU:
BEPXHSISI U HIKHSS
Marepuasl Kopmyca: MeTajl
[IpeameTHbIi cTOMUK, MM: 90
Mcrouynuk nutanus: 220
B/50 I'ng

Uwncno meramukceneii: 1

. [Habop OI'D no
XHUMHUHN

B Habop BXOJAT BEChI
1abopaTOPHBIE AIEKTPOHHBIE
200 1, cnupTOBKa
mabopaTopHasi, BOpOHKa
KOHUYECKAs, MajJovKa
CTEKJISIHHAsI, TpoOupKa
[1X-14 (10 wTyk), cTakaH
BhICOKUI ¢ HOcukoM BH-50 ¢
METKOH (2 IITYKH), HATUH]IP
M3MepHUTEeNbHBIH 2-50-2
(CTEKJIIHHBIH, C TPUTEPTON
KPBIIIKOH ), INTATHB JIIS
poOupok Ha 10 ruesn,
3a)KMM TIPOOUPOYHBIH,
[ImaTenb-JIoxedka (3
ITYKH ), HA00p (1aKOHOB
U1 XpaHEHUs! PaCTBOPOB U
peakTuBOB (00BeM (h1akoHa
100 mu - 5 KOMIUIEKTOB 1O 6
MTYyK, 00beM (1akoHa 30 mi
- 10 KOMIIJIEKTOB 110 6 IITYK),
[UIHH]IP U3MEPUTEIBHBIN C
HOcuKOM 1-500 (2 mTykn),
ctakaH BeIcOkui S00 Mt (3
TYKH ), HA0Op epIieit s
MBIThsSI IOCY/IbI (€I AJIst
MBIThsI IPOOUPOK - 3 ITYKH,
epIII JIS MBIThS KOJIO - 3
MITYKH), Xanat 6enblit x/0 (2
[ITYKH), IepYaTKI
PE3NHOBBIE XUMHUUECKUE
CTOMKHE (2 MTYKH), OUKH
3alUTHBIC, (PUITBTPHI
oymaxHsie (100 mTyk),
roprouee JUisi CIUPTOBOK
(0,33 7).

B coctaB Ha0Op BXOAAT
[PEaKTUBBI: AIFOMHUHUM,

KCJIC30, COJIAHAasd KUCJIOTa,

1 mrr.




METHIIOPAHK,
(denondranenn, aMMuax,
[ePOKCH]T BOAOPOJA, HUTPAT
cepeOpa u apyrue; B oOIIei
CJIOHOCTH - 44 pa3iMuHbIX
BEIECTB, HCIIOJIb3YEMBIX JIJISI
COCTaBIICHUSI KOMILICKTOB
[PEAKTUBOB TIPU MTPOBEICHHUH
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB T10 KYpCy
[IKOJILHOW XMMHUH.

. |Yuebnas
maboparopus 1o
HEUPOTEXHOIOTUN

B cocTtaB BXOIAT:

Cencop Tun 1 e menee 1
[IT., 00ecrIeYynBacT
BO3MOXHOCTh PETUCTPAITUU
CUTHAJIA BJIEKTPUYECKON
AQKTUBHOCTH MBIIIIII
(anexTpomMuorpammsl, IMI).
Perucrpanus nojpkHa
OCYILIECTBIISIETCS
HEWHBA3UBHO, CYXHMH
PIICKTPOJIaMH.
B03MO0XHOCTBIO KPETUICHHUS K
PYKE 4eI0BeKa, 4TO JOHKHO
TaBaTh BO3MOKHOCTh
[pPErucTpupoBaTh
PIIEKTPUYECKYIO AaKTUBHOCTH
MBIIIILBI B 00J1aCTH, HAJl
KOTOPOM pacriojaraercs
kperuieHue. [Ipu
HANPSKEHUN MBILIIBI
T0JDKHA OBITH OOECTIeueHa
BO3MOYKHOCTh HAOIIOACHUS
My4HOCTU CUTHajA (T.€.
npucyrcreue OMI'), mpu
[pacciiablieHuy MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee 1
mIT., 00ecreurnBaeT
BO3MOYKHOCTh PETHUCTPAILIUU
CUTHaJa
(hOTOIIETU3MOTPAMMBI
(DII') onTHYECKUM ITyTEM,
3a CUET U3MEHEHHS
OTPaXKEHHOTO OT
KPOBEHOCHBIX COCYIOB CBETA,
00BEM KOTOPBIX U3MEHSETCS
10/ BO3/ICVCTBUEM
yJI6COBOM BOJIHBI. CeHCcop
oJIKeH OBITh 00eceyeH
BO3MOHOCTBIO KPEIUICHHS K




[MOAyIIICYKe TaIbIa
YeIIOBEKa.

Cencop Tun 3 He menee 1
IT., 00eCIIeYnBaET
BO3MOXHOCTh: PETUCTPALIUU
CUTHAJa
DIIEKTPOKAPAUOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0COO0M;

peructpanuu I, II u 111
OTBECHUIA; 10 JKITIOUCHUS
HIIEKTPOIOB K CEHCOPY €
MOMOIIBIO COCTUHUTEIHHBIX
[MPOBOJI0OB, 000PYT0OBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 e menee 1
T, 00ecreynBaeT
BO3MOYHOCTB: PETUCTPAIIUU
CUTHAJIa
KO>KHO-TAJIbBAHUYECKOUN
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISICTCS
Ha TIOCTOSTHHOM TOKE;
[TOIKJTFOUCHUS K TEITY
YeIIOBEKa C TIOMOIIBIO CYXHX
PIIEKTPOIOB, MOJIKITIOYCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C TIOMOIIIBIO|
TouchProof pa3semos.
Cencop Tun 5 He menee 1
IIT., 00eCIIeYnBaET
BO3MOYKHOCTh: PErUCTpALlUU
CUTHAJIA SJIEKTPUUECKON
akTUBHOCTH Mo3ra (O3I') ¢
MOMOIIBIO CYXHX
HEMHBA3UBHBIX JIEKTPOIOB;
[pErUCTpaIiK AIEKTPUUYECKOM
AQKTUBHOCTH Pa3HBIX J0JIEH
MO3ra; MOAKIIOUEHUS
PIIEKTPOJIOB K CEHCOPY C
MOMOIIBIO COETUHUTETBHBIX
POBOOB, 000PYI0OBAHHBIX
TouchProof pazsemamu;
3aKperICHHs SJIEKTPOIOB Ha
MOBEPXHOCTHU TOJIOBHI.
Cencop Tun 6 He Menee 1
[IIT., 00eCIIEYNBAET
BO3MOYKHOCTh: PErHCTPAIUH
CUTHaJa KoJIeOaHUs TPyIHOMN
kieTku (CeHcop AbIXaHus);
OTIpeJIeNICeHUs] YaCTOTHI




TBIXQHMUS.
'YcTpoiicTBo utst cOopa
TAaHHBIX OT CEHCOPOB U
repeaady Ha IepCOHaIbHBIN
KOMIIBIOTEP 00eCIIeunBaeT
BO3MOKHOCTB cOOpa JTaHHBIX
OT MOJKIIFOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTy4eHHbIX AaHHbIX Ha [1K.
[TonknroueHue
LEHTpaJIbHOTO Moy K 11K
c nomoibio USB-kab6ens.
[{eHTpanbHBII MOyJIb UMEET
He MeHee | miT.:
rajbBaHUUYECKYIO U30JISIIHIO
ot I1K.

LlenTpaIbHBIN MOAYIH
o0OecreunBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO

1O JKJIFOUEHUS BILIOTE J0 4
ceHcopoB. Kaxapiii n3
BXx0/10B LleHTpansHOrO
MOTyJIsl UMEET
raTbBaHUYECKYIO U30JISIIHIO
(obOecrieuenune
MEKKaHAJIbHOU
raJIbBAHUYECKOM H30JISIUM ).
[TonkiroueHue CeHCOPOB K
[leHTpasibHOMY MOAYJTIO
OCYILIECTBIISIETCS C TIOMOIIIBIO]
CHeIHaTN3UPOBAHHBIX
pa3zbeMoB Thuna LEMO,
00ecTeunBaroNIuX
PAaBUJIBHOCTH MOAKIIOUEHUS
pazbeMa M CHUKAIOUINX PUCK
CIIy4aifHOTO KacaHus
[Pa3bEMOB TOKOITPOBOASIIINX
JacTeH, a TaKxKe
00ecreunBaroIIMX 3aIIUTY OT)
HECAHKIIMOHUPOBAHHOTO
MOIKIIFOUEHUS K
MPOU3BOJIBHBIM
YCTpONCTBaM.

Monyns "Knonka" He MeHee
1 mT., o6ecneunBaeT
BO3MOJKHOCTB: Pa3METKH
PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHee 3-X
Pa3IMYHBIX KATETOPUH
COCTOSIHUI.

Y CTpOHCTBO, BXOJISIIIEE B




cocTaB 1abopaTopuH,
OJIKHO 00ecreunBaTh
BO3MOHOCTh PETUCTPAIIUU
ApTEePHAILHOTO JaBIICHUSI.
[IporpammuOe obecnieueHue
(manee - 110). JomxHo
oOecreunBaTh
BU3YyaJIN3alUI0 U 00paboTKy
PETHCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
TOJI’KHO COCTOSITh M3
BKJIAJIOK, KaXIast U3 KOTOPBIX]
COZIepKHUT HAabOp TpauKoB,
HEOOXOINUMBIX IS
0TOOpaxxeHus TpedyeMoit
HGpopMalnu.

Jlo/KkHa UMEThCS BKJIaIKa
TUTSE OJTHOBPEMEHHOTO
[MPOCMOTpA CUTHAJIA CO BCEX
CEHCOPOB, OJHOBPEMEHHO
O IKJTFOUCHHBIX K
LleHTpasibHOMY MOIYJTIO.
JT0 oOecreunBaeT
BO3MOXHOCTh
MHOTOKaHAJTbHOTO
(monurpadudeckoro)
pexuMa paboThl YCTPOMCTRBA.
Taxxke 10KHBI UMEThHCS
BKJIAJIKU I BU3yaIU3aliu
CUTHAJIOB OT CEHCOpoB OMI',
OIII", OKT, KI'P, 29T,
CeHCOpa JIbIXaHusl, KHOIIKH; a
TaK)Ke IPOU3BOHBIX
rpadukoB, Ha KOTOPBIX
BU3YAJIU3UPYIOTCS
crerupUIHbIE 1715 TOTO WIN
WHOTO CUTHAJIa BEJTMYHHBI.
110 moipkHO maBaTh
BO3MOYKHOCTh BU3YalIU3allUU
1 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB,
a UMEHHO:

- OMI': Buzyanuzanus
CUTHAJa, CIIEKTP CUTHAJA,
AMIUTMTYAHBIN TpUTTEp

- OIII': Bu3yanm3anus
CUTHaJIa, CTIEKTpa CUTHaJa,
TaXxOTpaMMBI, Ipauk mynbca
- OKI': Bu3yanuzamus
CUTHAJIa, TAXOTPAMMBEI,
rpaduk mynbca




- KI'P: Bu3yanuzarus
CHUTHasa

- O0I: Bu3yanuzarus
CHTHAaJIa, CIIEKTP CUTHAA,
aMITUTyAa anbda-putma,
aMIUTUTYAa OeTa-puTMa.

- CeHCOp JIbIXaHUS:
BU3yaJIH3alUs CUTHANIA,

- KHonka: Buzyanuzanus
CHTHAJIa Pa3METKU

[1O nomxHO UMETH
BO3MOKHOCTH KACTOMH3ALIUU
u HacTpoiiku 110 s

b hexTHBHOTO 0TOOpaKEeHNUS
rpaduKoOB: HACTpOIKa 1IBETA,
BHIOOP MapaMeTpOB AJIs
aHaIM3a, BEIOOD
0TOOpaxkaeMbIX rpauKoB,
MacIITaOupoBaHue
rpaduxos. [10 gomxHO
MMETHh BO3MOYKHOCTD 3aIHCH
1 BOCIIPOM3BEICHUS
[PETUCTPUPYEMBIX CUTHAIIOB.
B03MO0>XHOCTH HACTPOMKH
apamMeTpoB QHIbTPAIUU
CUTHAJIa C MOMOIIBIO
(buIbTpa HIKHHUX YaCTOT,
(buIbTpa BHICOKHUX YaCTOT,
[M0JI0COBOTO (hUITBTpA,
[PEeXKEKTOPHOTO (HUIBTpA.

C menbro yno0OcTBa aHam3a
CUTHAJIa, I0JDKHA UMEThCA
BO3MOYKHOCTbH 3aITUCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mocieayromen
BO3MOYKHOCTBIO UX
MOCIICIYIOLIETO
BOCIIPOM3BE/ICHUS B JaHHOM
[1O (uMHUTHPYS PETUCTPALIHIO
CUTHAJIa B PeKUME
pearbHOTO BPEMEHH).

B cocTtaBe: MmeToanueckue
MaTepuabl Uil YYUTENS U
oOyJaronuxcs, OnMcaHue
[OJIKTFOUEHHS] CEHCOPOB
1abopaTopuu, HHCTPYKIIMU
1o ucnoib3oBanuto 110,
onucaHue J1a00paTOPHBIX U
paKTUYECKUX padoT,
KOTOPOE B TOM YHCIIE
COJICPKHUT NPE3CHTAIIMOHHbBIE




MaTepHUabl.
'YakoBka/KopoOka
maboparopuu JOHKHA
oOecrieunBaTh y00HOE
XpaHEHHE U COJIEPKATh
[10JICKa3KH JUIst
[PacIoNIOKECHUSI CEHCOPOB U
YCTPONCTB JIAOOPATOPHH IS
yI00HOTO UCIOJIH30BAHUS
[MPCIrioAaBaTCiIsIMU U
00yJarONUMHUCS.

Texaomornaeckas HAIpaBJICHHOCTb

9.

O06pazoBaTeIbHBIN
KOHCTPYKTOP JUIs
[IPaKTUKU OJIOYHOTO
POrpaMMHPOBAHUS
C KOMIUIEKTOM
TATYNKOB

PoGoToTexHuueckuit Habop
MpeTHA3HAYCH JIIS U3yUCHHS
OCHOB POOOTOTEXHHKH,
neranem, y3JioB 1
MEXaHH3MOB, HEOOXOTUMBIX
TUTSL CO3/IaHUS
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

Ha6op npencrasinsier coboit
KOMIIJIEKT CTPYKTYPHBIX
DIIEMEHTOB,
COCIMHUTEIIBHBIX JJIEMEHTOB
1 DJIEKTPOTEXHUICCKHIX
KOMITOHEHTOB.

HaGop mo3BosisieT coouparth
(1 IpOorpaMMHUpPOBATH
coOnpaeMple MOJIEIHN ), U3
HIIEMEHTOB BXOJSIINUX B €T0
COCTaB, MOJIETN
MEXaTPOHHBIX U
[POOOTOTEXHUYECKUX
YCTPOMCTB C
ABTOMATU3UPOBAHHBIM
yIIpaBJICHUEM, B TOM YHCTIE
Ha KOJIECHOM XOJTy, a TaK )K€
KOHCTPYKIMI, OCHOBAaHHBIX
Ha MCIOJIb30BaHUM Mepeaad
(B TOM YHCIIE UEPBSYHBIX U
3yOuaThIX), a TaK Ke
pPBIYAroB.

CBETOJIMOTHBIN MAaTPUYHBIN
micrieit ¢ 6enoi
MOJICBETKON Ha KOHTPOJUIEpE
KonudecTBo mopToB
BBO/Ia/BBIBOJIA HA
KOHTpOJIEPE HE MEHEE O
KonudecTBO KHOTIOK He
MeHee 4

O0111e€ KOIMYECTBO




PIIEMEHTOB: HE MeHee 520
[1IT., B TOM YHCIIE:

1) mporpamMmupyemslii 610k
YIIPABJICHUS, KOTOPBIA
MOJKET pab0oTaTh aBTOHOMHO
1 B IOTOKOBOM PEKHME;

2) cepBOMOTOPBI

3) MaT4YUK CHUITBI

4) naTyuK pacCTOSTHUS

5) IaTyuK 1BeTa

6) akkyMmyIsiTopHasi OaTapest
7) IlnacTukoBbIC
CTPYKTYpPHBIE DJIEMEHTHI,
BKJIIOUYasi NEPPOPUPOBAHHBIE
PIIEMEHTHI: OaKu, KyOUKH,
OCH ¥ BaJIbl,
COCIMHUTEIBHBIC IIEMEHTHI
K OCSIM, IIIECTEPHH,
MpeIHa3HAYCHHBIE JUIS
CO3/IaHUS YECPBIYHBIX U
3yO0JaThIX mepead,
COCIMHHUTEIBHBIC U
KpETIe)KHBIE DJIEMEHTHI,

7) IIporpamMmmHoe
oOecrnieueHre, UCIoIb3yeMoe
U1 TPOTPaMMUPOBAHUS
coOnpaeMbIx
[POOOTOTEXHUYECKHIX
MOJIENIE U YCTPOICTB,
TOCTYIIHO ISl CKAUMBAHUS U3
cetu MHTEpHET

10

OO0pa3oBaTeIbHBIN
HaOOp MO MEXaHUKe,
MEXaTPOHUKE U
POOOTOTEXHUKE

KoMIutekT 11t u3ydeHust
OCHOB 3JICKTPOHUKHU U
[POOOTOTEXHUKHU

Habop 1omkeH ObITh
NpeaHa3HAYCH IS
MPOBE/ICHUS YICOHBIX
3aHSATHUH 110 JICKTPOHUKE U
CXEMOTEXHUKE C IIEIIhI0
W3y4eHHs Hanobosee
pacIpoCTpaHeHHOM
PIIEMEHTHOM 0a3bl,
NPUMEHSIEMOH JUIS
WHKEHEPHO-TEXHUYECKOTO
TBOPUYECTBA YUAIUXCS U
pa3paboTKH y4eOHbIX
Moieneit podotoB. Habop
TOJI’KEH MO3BOJISTh
yJalIMMCsI Ha IPaKTHKE
OCBOHTH OCHOBHBIE
TEXHOJIOTUHU

1 mT.

1 mr.




[TPOCKTHPOBAHUS
[POOOTOTEXHUYECKUX
KOMILJIEKCOB Ha MPUMEpe
y4eOHBIX MOJIeNeil poOOTOB,
a TaK)Ke U3YYUTh OCHOBHBIC
TEXHUYECKUE PEIICHHS B
001acTH KNOEPHETHUECKUX U
BCTPAMBACMBIX CHCTEM.

B cocTaB KOMIUIEKTa JOJIKEH
BXOJIUTH HAOOP
KOHCTPYKTHBHBIX 2JIEMEHTOB
st COOpKU MakeTa
MaHUIYJISIIIUOHHOTO poOoTa,
KOMITJICKT METAJUTHUECKUX
KOHCTPYKTHUBHBIX JJIEMEHTOB
u1st COOpKU MakeTa
MOOHJILHOTO po0OOTa U T.II.

B cocTtaB KOMIIEKTa BXOJIUT
Ha0Op JIEKTPOHHBIX
KOMITOHCHTOB JIJTs1 U3YUCHUS
OCHOB JICKTPOHHUKHU U
CXEMOTEXHUKH, a TaKKe
KOMIIJICKT TIPUBOJIOB U
MATYNKOB Pa3IMYHOTO THIIA
TS pa3paboTKU
[POOOTOTEXHUYECKHIX
KOMIIJIEKCOB.

B cocTaB KOMIIJIEKTA TOJIKHO
BXOJIUTh: MOTOPBI C
PHKOJEPOM - HE MEHEe 2 I,
CEPBOTIPHUBO]T OOJIBIIION - HE
MeHee 4 1T, CepBOMPHUBO/T
MaJIblld - He MeHee 2 IIT,
WH(GPaKpACHBII 1aTYMK - HE
MeHee 3 1T, yAbTPa3BYKOBOM
TaT4YMK - HE MEHee 3 1T,
TaTYMK TEMIIEPaTyphl - HE
MeHee | 1T, JaTYuK
OCBEILIEHHOCTH - HE MeHee |
T, HA0OP JIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHEHCATOPbI, CBETOIUOIbI
pa3IMYHOTrO HOMUHAIIA),
KOMIUJIEKT MPOBOJIOB ISt
OecraeqyHoro
MPOTOTUIIUPOBAHHUS, TIIaTa
OecraeqyHoro
MPOTOTUITUPOBAHHUS,
AKKYMYJISITOP U 3apsaHOe
YCTPOMCTBO.

B cocTaB KOMIJIEKTa JOJHKEH




BXOJIUTH TPOTPAMMUPYEMBIN
KOHTpOJLIED,
[IPOrpaMMHUPYEMBIN B Cpeie
Arduino IDE umm
AHAJIOTMYHBIX CBOOOIHO
[PaCTIIPOCTPAHSIEMBIX Cpelax
pa3zpaboTKu.
[IporpaMMmupyemslii
KOHTPOJIIEP JTOJDKEH
00J1a1aTh TOPTaMU JUIS

MO IKITFOUEHUS I (PPOBBIX U
AQHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL,
USART, 12C, SPI, Ethernet,
Bluetooth mim WiFi.

B cocTaB KOMIIIEKTa JOJKEH
BXOJIUTH MOJTYJTh
TEXHUYECKOTO 3PCHHUS,
[IpeICTaBISIONINI coO0M
BBEIYHCITUTEIIEHOE
YCTPOMCTBO CO BCTPOECHHBIM
MUKpOMPOIIeCCOPOM (KOJI-BO
s51ep - He MeHee 4 1T,
JacToTa sjpa He MeHee 1.2
[T, o6bem O3V - He MeHee
512 M6, 06beM BCTpOCHHOM
maMsTH - He MeHee 8 [°0),
WHTETPUPOBAHHON KaMepoii
(MakCUMaJIbHOE pa3pelieHue
BH/ICOTIOTOKA,
reperaBaeMoro 1o
untepdericy USB - He MeHee
2592 x 1944 en.) n
OINTUYECKON CUCTEMOM.
Mo1yllb TEXHUYECKOTO
3peHus JoKeH o01aiaTh
COBMECTHMOCTBIO C

a3 IMYHBIMU
POrpaMMHUPYEMBIMH
KOHTPOJIEPAMH C TIOMOIIIbIO
unrepdericos - TTL, UART,
[2C, SPI, Ethernet. Monynb
TEXHUYECKOTO 3PCHHUS
TOJI’KEH UMETh BCTPOCHHOE
MporpaMMHOe 0OecTiedeHHe
Ha OCHOBE OIEPAIIMOHHOM
cuctemsbl Linux,
MO3BOJISIOIIEE OCYILIECTBIISTH)
HACTPOMKY CHCTEMBI
MaITMHHOTO 00yUeHUs
[apamMeTpoB HEMPOHHBIX




ceTell 17151 OOHApY )KEHUs
00BEKTOB, ONIPEACTICHHS UX
[MapaMeTPOB U JaJIbHEUIIIEH
MICHTH(UKAIIH.

KoMIUTeKT 10JDKeH
o0ecrieuynBaTh BO3MOYKHOCTh
M3y4eHHs] OCHOB Pa3pabOTKu
POrPaMMHBIX U allapaTHbIX
KOMILIEKCOB WH)KEHEPHBIX
CHCTEM, pelieHuii B chepe
"NHTepHeT Bewiei", a Takxke
pEeNICHUIA B 00JIaCTH
[POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJUIEKTA
1 MAaIIMHHOTO OOYUYEHMSI.
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UeTbipexoceBoit
yaeOHBIN
POOOT-MaHUITYISATOP
C MOAYJIbHBIMH
CMEHHBIMH
HacaIKaMHu

YueOHbI
[POOOT-MaHUITYISATOP
MpeaHa3HaueH TSt OCBOCHUS
00yJaronuMHUCS OCHOB
[POOOTOTEXHUKH, IS
[MOJATOTOBKH OOYJarOIINXCS K
BHEJIPCHUIO U
[OCJIETYIOLEMY
1CII0JIb30BAHKIO POOOTOB B
[TPOMBIIIIJICHHOM
[IPOU3BO/ICTBE.

KonuuecTBo oceit poboTa
MaHUITYJISTOpA - YEThIpe.
[lepemenienre HHCTpPYMEHTA
B IPOCTPAHCTBE 10 TPEM
OCSIM JIOJDKHO YIIPaBISATHCS
[IarOBBIMU JIBUTATEIISIMHU.
HanpspkeHue muTaHus
[IaroBBIX JIBUTATEJIEeH HE
6onee 12 B.
CepBoaBUTraTeslb YeTBEPTOM
OCH JIOJDKEH 00ecreuynBaTh
MOBOPOT HHCTPYMEHTA.
Yroa noBopora
MaHUIYJISITOpa Ha
OCHOBAaHUU BOKPYT
BEPTUKAIBHON OCH HE MEHEE
180 rpanxycos.

Jla onpenenexus
MOJIOKEHUS MAaHUTTYJISITOpA
pU IOBOPOTE BOKPYT
BEPTHKAIBHON OCH JOKEH
MCTIOJIb30BaTHCS DHKOJIEP.
YT01 MoBOpOTa 33HETO
[ie4a MaHUMYJISITOpa He
Menee 90 rpaaycos.

1 mrr.




YT0JI TOBOPOTA IIEPEIHETO
[J1e4a MaHUIyJIATOpa HE
menee 100 rpamycos.

[Ins onpenenenus
[10JI0’KEHUS 3a]THETO U
[IepeIHero ey
MaHUITYJISTOpa JOJDKEH
MCII0JIb30BaThCS THPOCKOIL.
'YT0JI TOBOPOTA IO
ueTBepTOi ocu He MeHee 180
paycoB.

JloJDKHA OBITH BO3MOKHOCTD
OCHAIIICHUSI CMCHHBIMU
HacaakaMu (Harmpumep,
nepkaTelib KapaHjaaiia uin
(dbomacTepa, Mpucocka ¢
CEpBOJIBUTATENIEM,
MEXaHUYECKOE 3aXBaTHOE
YCTPOMCTBO C
CEpBOJIBUTATENIEM,
YCTPOMCTBO ISl JTa3€pHOM
TPABUPOBKH WIIH YCTPOUCTBO
g 3D-nievaTn).

JlomkHA OBITH BOBMOYKHOCTH
10 TKITFOUEHUS
TOTIOTHUTEIBHBIX YCTPOICTB
(Hampumep, TpaHcIopTepa,
penbca Ui epeMeleHus
po0OoTa, mMyabTa YIIpaBICHU
TUMA JHKOMUCTUK, KaMEpbl
MaIIMHHOTO 3pEHUS,
ONTUYECKOTO JIaTYHKa,
MO1yJIsi GECTIPOBOIHOTO
nocryma.
Po6oT-MaHUIYIIATOP TOJIKEH|
obecreunBaTh repeMeleHme
HacaJIKi B IPOCTPAHCTBE,
AKTHBALIUIO HACATIKH,
BO3MOYKHOCTb MOTY4EHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTD
yIIpaBICHUS
TOTIOTHUTEIHLHBIMU
YCTPOMCTBaMHU.

Matepuan kopiryca -
aIrOMUHMN. [Tnamerp
paboueii 30HbI (€3 yuera
HABECHOTO UHCTPYMEHTA U
yeTBepTOi ocu) He MeHee 320)
MM. aTepdetic
noaxirouenns - USB.




J{0JI>K€H MMETh BO3MOXKHOCTh
AQBTOHOMHO# pabOTHI U
BHEIIIHETO YIIPaBJICHUSI.

Y IIpaBISIOIAI KOHTPOJUIEP
MOJI’KEH OBITH COBMECTHM CO
cpenoit Arduino.
YIIpaBisOIMUI KOHTPOJUIED
COBMECTUM CO CPEION
nporpaMMupoBanus Scratch,
U SI3BIKOM
nporpamMmmupoBanus C.
JloJDKeH oOecrieunBaTh
MOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJI U Ha
3aIaHHBIN YroJ1, [IOBOPOT I10
YETBEPTOU OCH HA 3aJJaHHBIN
YTOJ1, IBI)KCHHUE B
KoopauHatel X, Y, Z,
[epeMelleHue Ha 3a/laHHOE
[PAcCTOSTHUE TI0O KOOpAMHATAM
X, Y, Z, nepenady JaHHBIX O
TEKYITIEM TTOJI0KEHUH YTJIOB,
repeaady TaHHbBIX O TeKYIUX|
KOOpAMHATaX HHCTPYMEHTA.
JlomKkeH moaiep;K1uBaTh
[epeMenieHre B IEKapTOBBIX
KOOpAMHATAX U yriax
[MOBOpPOTa OCEM, C 3aIaHHOM
CKOPOCTBIO U YCKOPEHHEM.
Tunbl nepeMenieHui B
IEKapTOBBIX KOOpAMHATAX:
IBUYKEHUE 10 TPACKTOPHUH,
NIBUYKEHHE T10 TIPSIMOUA MEKTY|
IBYMSI TOUKaMHU,
NepenpbIruBaHuEe U3 TOYKU U
TOYKY (ITepEeHOC 0OBEKTA).
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O06pazoBaTeILHBIN
Ha0Op Al U3y4eHUst
MHOTOKOMIIOHEHTHBI
X
POOOTOTEXHUYECKUX
CUCTEM U
MaHUITYISITHOHHBIX
po6OTOB

O0pa3oBaTeIbHBIN KOMIUICKT
OJIKEeH OBITH MpeIHa3HaAYeH
11 U3YYEHUS
POOOTOTEXHUYECKUX
TEXHOJIOTHi1, OCHOB
WH(GOPMAITMOHHBIX
TEXHOJIOTUHN U TEXHOJIOTUI
[IPOMBIIUICHHOU
ABTOMAaTHU3aI1H, a TAKXKE
TEXHOJIOT UM
MPOTOTUIIUPOBAHUS U
aJIUTUBHOTO MTPOU3BOJCTBA.
B coctaB koMIUIeKTa AOHKHO
BXOJUTH:

1) NHTennexkTyanbHbli

1 mT.

1 mr.




CEPBOMOJIYJIb C
MHTETPUPOBAHHON CUCTEMOM
YIIPABJICHMUS], TIO3BOJISIOLIEN
00BEAMHSITH CEPBOMOIYITH
IPYT C IPyroM I1o
[10CJIEI0BATEIbBHOMY
nHTEepdeiicy - He MeHee 6 IIT;
2) PoGoToTexHMYeCKHiA
KOHTPOJIJIEP MOYIBHOTO
TUMA, IPEACTABISIONIUN
00O OJIHOTIIIATHBIN
MUKPOKOMITHIOTED C
OIEPAlMOHHON CUCTEMOM
Linux, 0ObeTMHEHHEIHN ¢
nepuQepuitHbIM
KOHTPOJUIEPOM C IIOMOTIIBIO
[JIaThl PACIITUPEHHUS.
PoboToTexHMUeCKHit
KOHTPOJUIEP JI0OJDKEH
YIOBIIETBOPSATH
TEXHUYECKUM
XapaKTEPUCTHKAM: KOJI-BO
s171ep BCTPOCHHOTO
MHUKPOKOMITBIOTEpA - HE
MeHee 4, TaKToBasi 4acToTa
snpa - He meHee 1,2 [T,
o0beM O3V - He meHee 512
MO0, Hayimure uHTephEncoB -
SPI, 12C, 12S, TTL, UART,
PWM, mmudposeie u
QHAJIOTOBBIC TIOPTHI TSI

10 IKJTFOYCHHUST BHEIITHUX
YCTpOMCTB, a Takke WiFi
win Bluetooth mis
KOMMYHUKAITUH CO
BHEIIHUMH YCTPOKWCTBAMH.
PobOoToTeXHUYSCKHIT
KOHTPOJIIEP JTOJDKEH
oOecreuyrnBaTh BO3MOKHOCTh
MpOrpaMMHUPOBAHUS C
MMOMOIIIBIO CPEJICTB S3bIKOB
C/C++, Python u cBo6oaHO
pacIpoCTpaHsIeMON CPeIbl
Arduino IDE, a Taxxe
YIIPaBICHUS MOJIEISIMH
POOOTOTEXHUYECKUX CUCTEM
c moMo1bto cpeast ROS.

3) BeruncnuTenbHbIN MOTYIIb
CO BCTPOEHHBIM
MHUKPOKOHTPOJLJIEPOM - HE
MeHee 1 mT.




BprarciuTenbHbIA MOTYIIb
OJDKeH 001a1aTh
BCTPOCHHBIMH IU(PPOBBIMU
[opTamu - He MeHee 12 T u
QHAJIOTOBBIMU TIOPTAMHU - HE
Menee 12 mr.
BprarciuTenbHbIA MOYIIb
OJDKEH 001a1aTh
BCTPOEHHBIM MOTYJIEM
OEeCTIPOBOJIHOM CBSI3M THIA
Bluetooth u WiFi st
CO3JIaHUSA
anmapaTHO-IPOTPAMMHBIX
[peLICHUH U
"'YMHBIX/cMapT"-yCTpOMCTB
11 pa3pabOTKU pereHui
"UuTepHer Benieil".
BprarciuTeIbHBIA MOTYIb
OJIKEH 0071a1aTh
COBMECTUMOCTBIO C
repudepuiHbBIMU TIIaTaMHI
TUTS1 TIOTKJTFOUEHHMS K CeTH
Ethernet u moaxmroueHus
BHEIIHEW CHJIOBOW HArpy3KH.
4) Moaynb TEXHUYECKOTO
3pEHUs, IPEICTABIISIOIIAI
co00l yCTpOHCTBO Ha Oa3ze
BBHIYHCITUTEIILHOTO
MUKpPOKOHTpOJUIEpa 1
WHTETPUPOBAHHOMN KaMepBbl,
oOecrneuynBaroliee
[pacrio3HaBaHUE MPOCTEUITNX
M300pakeHH Ha MOJTyJIe 3a
c4eT COOCTBEHHBIX
BBIYUCITUTENbHBIX
BO3MOJKHOCTEH - HE MeHee |
1IT;

Mo1yllb TEXHUYECKOTO
3peHus JOJHKEeH
o0ecreunBaTh BO3MOXHOCTh
OCYILIECTBIISITH HACTPOUKY
DKCIIO3UIINH, OanaHca
oenoro, HSV
COCTaBJISIOLLUX, MIONIAJAN
oOHapyXHBaeMoil 06JacTH
M300paKeHUsI, OKPYTTIOCTH
oOHapyXHBaeMoil 006JacTH
M300pakeHHUs], TTOJI0KEHUE
0OHapyXKHBaeMbIX o0nacTei
OTHOCHUTENBHO APYT Apyra
Mo1yJIb TEXHUYECKOTO




3peHus JOKEH UMETh
BCTpPOEHHBIE HHTEP(DEHCHI -
SPI, UART, 12C wyimu TTL
UIsT KOMMYHHKAITAH JIPYT C
PYroM WJIH BHEITHUMH
YCTPONCTBaMU.

5) Komriekr
KOHCTPYKTHBHBIX JJIEMEHTOB
W3 MeTajuia Jijisi COOpKU
MOJICTTH MAHHITYJIITOPOB - HE
MeHee 1 IT;

6) KOMIUIEKT 371€MEHTOB JIJIst
cOOpKH BaKyyMHOTO 3aXBaTa
- HEe MeHee | mT.
O06pazoBaTeIbHBII
POOOTOTEXHUUECKHI
KOMILJIEKT JIOJDKEH
cojiepaTh HaOOp OMOINOTEK
TPEXMEPHBIX MOJENEN s
[MPOTOTUITMPOBAHUS MOJEIIEN
MOOMITBHBIX U
MaHUITYJISITHOHHBIX pOOOTOB
pa3nuyHoro tuma. B coctas
KOMIIJIEKTA JIOJDKHBI BXOJIUTh
WHCTPYKIIUN U
METOUYECKUE YKA3aHUs 110
[pa3paboTKe TPEXMEPHBIX
MoIeIeil MOOMIIEHBIX
[POOOTOB, MAHUMTYJISITUOHHBIX
[POOOTOB C Pa3TMIHBIMU
TUTIAMU KHHEMATHUKU
(yriioBasi KHHEMaTHKa,
[JI0CKO-TIapajuiebHas
KHHEMaTHKa,
nenbTa-KnHeMaTHKa,
SCARA unu peryaxknas
KHHEMaTuKa, iatdopma
CrroapTa u T.11.).
OO6pazoBarenbHbIN
POOOTOTEXHUYECKHI
KOMIUIEKT JTOJDKEH
COJIepKaTh UHCTPYKIUH 110
MPOEKTUPOBAHUIO POOOTOB,
WHCTPYKIIUU U METOIUKHU
OCYILIECTBICHHS
WH)XCHEPHBIX PaCcYETOB MPH
MPOEKTUPOBAHUH (PacyeThl
Harpy3Kd U MOMEHTOB,
pacueT MOITHOCTH IPUBOJIOB,
pacdeTr mapaMeTpoB
KMHEMAaTUKH U T.I1.),




WHCTPYKLIMHU IO pa3paboTKe
CHCTEM YIpPaBJICHUS U
[MPOrPaMMHOTO OOEeCTICUeHUS
1S yripaBieHust poOoTamH,
WHCTPYKIIMU U METOJIUKHU TI0
pa3zpaboTKe CUCTEM
YIIPaBIICHUS C AIIEMEHTaMHU
WCKYCCTBEHHOTO MHTEJUICKTA
Y MAIIMHHOTO OOYYCHHUS.

Ko

MITBIOTEPHOE 000PYyI0BaHKE
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HoytOyx

dopm-pakrop: HOYTOYK;
KecTkas, HeoTKIIIOUaeMas
KJIaBHATYypa: HAIHYNE,
Pycckas packiiagka
KJIaBHATyphl: HAIMYUE;
/lnaroHanp 5KpaHa: HE MEHEe
15,6 O1oMMOB;

Paspemienne 3kpaHa: He
meree 1920 x 1080
MTUKCEIICH;

KonunuecTBo snep
rporieccopa: He MeHee 4;
KonndecTBO MOTOKOB: HE
MeHee §;

baszoBas TakTOBas yacToTa
rporieccopa: He MeHee 1
[T,

MakcuMaltbHasi TAKTOBAas
JacToTa MpOoIeccopa: He
meHee 2,5 1T,
Kbsmi-namsts mporeccopa: He
MeHee 6 MoaiiT;

O0bEeM yCTaHOBJICHHOM
OTIEPATHBHOM MaMSTH: HE
MeHee 8 '0aiT;

O0BeM noIIEP)KUBAEMOT
OTIEPATHUBHOM MaMATH (17151
BO3MO>KHOCTH PACIIUPEHUS):
He MeHee 24 ['0aiiT;

O0beM HakommTens SSD: He
Menee 240 ["6aiiT;

Bpemsi aBTOHOMHOM pabOThI
oT OaTapeu: HE MeHee 6
4aCOB;

Bec HOyTOYKa €
YCTaHOBJIEHHBIM
AKKyMYISITOpOM: He OoJiee
1,8 kr;

Bremnuii uarepgeiic USB
cTa”zapta He Huxe 3.0: He

MeHee TpeX CBOOOTHBIX;




Bremnuii unrepgeiic LAN
(ucnoJib30BaHue
[EePEXOIHUKOB HE
[IPEAYyCMOTPEHO): HAJIUYUE;
Hanuuue monyien u
uHTep(eiicoB
(ucnoJib30BaHUE
MepeX0THUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becripoBotHast ¢Bsi3b Wi-Fi:
HaJIM4KE C 110 ACPKKON
crangaprta IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hannuue,
MaHunyasTop "MbIIIb'":
HAJINYHE;
[IpenycTaHoBIEHHAA
OTIepaIIMOHHAs CUCTEMA C
rpadguyeckum
10JTb30BATEITLCKUM
nHTEpPeiicoM,
oOecrneunBarorias paboty
[pacTipocTpaHeHHBIX
00pa3oBaTENbHBIX U
00II[ECHCTEMHBIX
[PUJIOKEHUI: HAJTMYHE.
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Tenexka -
XpaHUIHILE
HOYTOYKOB

TUI KOPITyca: METal; 1 .

BO3MOXHOCTH O€3011aCHOTO
3alUIIIEHHOTO 3aMKOM
XpaHEeHHs] HOYTOYKOB:
HAJIUYUE;

BO3MOYKHOCTbH 3apsIIKU
HOYTOYKOB: HaJIMuue,
MO/JIEP’KKAa HOYTOYKOB U3
KOMILIEKTa IMOCTABKU;
Hanuure poyrepa Wi-Fi
crangapta 802.11n wim
coBpeMeHHee: | mrT.
MOJIEP)KKa HOYTOYKOB U3
KOMILIEKTa MOCTaBKU;
KOJIMUYECTBO HOYTOYKOB: OT 6
MITYK, TOJAEPKKA
HOYTOYKOB M3 KOMIIJIEKTa
MOCTaBKU;

Hanpsokenne nutanus: 220
B\50 I';

[ToTpebsiemMast MOIIHOCTH,
Bt (Makcumym): 2500;
[ToTpebnsiemblit TOK, A

(Makcumym): 12;

1 mr.




/InmuHa mHypa
PIEKTPONUTAHUs: OT 2,5
METpa;

3amuTa OT IepeHanpsUKEeHNs,
KOPOTKOI'O 3aMbIKaHUS:
HaJI4ne;

Koueca 1 nepeaBukeHus ¢
TOPMO30M: HAJIMYHE.




