MUHUCTEPCTBO INPOCBEIIEHUSI POCCUMCKOM
®EJEPAIIUA

PACIIOPAXKEHHUE
ot 12 suBaps 2021 r. N P-6

OBb YTBEPXKJIEHUU METOIMYECKHUX
PEKOMEHJIAIIMH 11O CO3IAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OFPA3SOBAHUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEM

Bo ucnonnenne nynkra 4 IlpaBui npenoctaBieHus U pacrpeaenaeHus cyocuauil u3s genepaabHOro
Oromkera Oromkeram cyowbekToB Poccuiickoit denepanuu Ha COPUHAHCHUPOBAHHWE PACXOIHBIX
00s13aTenscTB cyobekToB Poccuiickoit denepanyiv, BOZHUKAIOIUX IPU PeaTU3allii perHOHalIbHbBIX
IPOEKTOB, O0ECHEeUUBAIOIIUX JOCTH)KEHHE Lelel, Moka3aTeledl M pe3ysibTaToB (eaepanbHbIX
IPOEKTOB, BXOJAIIMX B COCTaB HalMOHaJbHOTO Tmpoekra "OOpa3oBaHue", B paMmkax
rocyaapcTBeHHOU mporpammel Poccuiickoii @eneparun "Pazsutue oOpa3oBanus", MpUBEICHHBIX B
[Mpunoxkxenun N 5 K rocyaapcTBeHHOM mnporpamme Poccuiickoit ®enepauuu "Pa3Butne
oOpa3zoBaHus", yTBep:kJIeHHON mnocraHoBieHueM IIpaButenbctBa Poccuiickoit denepanuu ot 26
nexadpst 2017 r. N 1642:

1. YTBepauts npuiaraembie Metoauueckiue peKoMeHJaliK 110 CO3/IaHUI0 U ()YHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OpPraHU3aUAX, PACIOI0KEHHBIX B CEIbCKOW MECTHOCTH U MaJIbIX TOpojax,
[IEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HampaBIEHHOCTEH B pamkax
PETHOHANILHBIX TPOEKTOB, OOECIEYMBAIONINX JOCTIKCHHE IIeJIel, ToKa3zaTeled W pe3yJsibTrara
denepanbHoro npoekra "CoBpeMeHHas 1IKoa" HalMoHaIbHOTO poekTa "O6pazoBaHue";

2. KoHTpOJIb 32 HCIIOJHEHUEM HACTOSIIETO PACHOPSHKEHUS OCTABIISIO 32 COOOH.
T.B. BACHUJIPEBA

Ilpunosxcenue

YTBEPK/[EHBI



pacnopsiceHuem
Munucmepcmea npoceewernus
Poccuiickoii @edepayuu

om 12 aunseaps 2021 2. N P-6

METOANYECKHUE PEKOMEHJAAIIUA 110 CO3JAHUIO
N ®YHKIIMOHUPOBAHHIO B
OBIIEOBPA3OBATEJIBHBIX OPI'TAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX TTOPOJJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'HYECKOM
HATIPABJEHHOCTEHN

1. OO0 ue moJ10KkeHu A

Hacrosimue Metoanueckue pekoMeHaanun (nanee - Pekomenmanum) HarpaBieHbl Ha oOecrieueHue
€IMHBIX OpPraHM3allMOHHBIX M METOAMYECKUX YCIOBUH cO3A4aHus M OOMMX MOAXOAOB K
(YHKIMOHMPOBAHUIO B 0O0MIE00pPA30BATENBHBIX OpraHU3aIMsIX, PACIOJIIOKEHHBIX B CEIbCKOU
MECTHOCTU M MaJjbIX IOpOfax, LIEHTPOB 0Opa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKOU
HarpaBieHHOCcTe "Touka pocta", B mLensx oOecmedeHus peanusanuu ¢GeaepabHOrO IMPOEKTa
"CoBpeMeHHas 1IKoJ1a" HalMoHAIBHOTO npoekTa "ObpazoBanue" (nanee - GpeaepaabHblil IPOEKT), B
TOM YHCJIe YCTAaHOBJICHUSI TpeOOBaHUHN K pe3ysIbTaTaM MCIOJIb30BaHUS cyOcuanu u3 (eaeparbHOro
Oromkera Oromkeram cyowbekToB Poccuiickoit ®denepanuu Ha COPUHAHCHUPOBAHHWE PACXOIHBIX
o0s3aTenbeTB cyOorekToB Poccuiickoit denepanyy, BOSHUKAIONIMX TPU PEeaTH3alN PErHOHATBHBIX
IPOEKTOB, OO0ECIEeYMBAIONINX JOCTHKEHHME IleNiel, Mokas3arened W pe3yibTara (eaepaabHOro
npoekta "B 001eo0pa3oBaTeNbHBIX OPraHU3aIUsAX, PACIIOJIOKEHHBIX B CEIBCKOM MECTHOCTH H
MaJIbIX TOpOJaX, CO3/aHbl W (YHKIMOHHUPYIOT LEHTPBHl OOpa30BaHMs €CTECTBEHHO-HAYYHOH WU
TEXHOJOTUYECKOW HAMpaBIEHHOCTEN".

[IpuBenennbie B HacToSIMX PexomeHmarusx TpeOOBaHMS SBISIOTCS MHHUMATbHBIMH. OpraHbl
UCTIONTHUTENIbHOM BiacTu cyonbekToB Poccuiickoit deneparuu (opranbl MECTHOTO CaMOYTIPABICHHUS)
IpHU peanu3alid MEPONpUATUNA TO0 CO3AaHUI0 U (DYHKIHMOHHPOBAHUIO B 00IIE00pa30BaTEIbHBIX
OpTaHU3aIUAX, PACIIONIOKEHHBIX B CEJIHCKOH MECTHOCTH M MajbIX TOpPOJaxX, IIEHTPOB 00pa3OBaHMS
€CTECTBEHHO-HAyYHOM W TEeXHOoJIorMueckol HampaBieHHocTed "Touka pocta" (manee - LleHTpsl
"Touka pocrta') BpaBe oOecreuynBaTh TPeOOBAHUS, MPEBBIIIAIONINE YCTAHOBICHHBIE HACTOSIIIIMMHU
Pexomenparusmu.

Hensmu co3nanuss lLlentpoB "Touka pocra" sBisieTcs COBEPLIEHCTBOBAHUE YCIOBHM JUIA
MOBBILICHHUS] KadecTBa 00pa3oBaHUs B 00I1€00pa30BaTENIbHBIX OPraHU3alMsAX, PACHOJOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJbIX TOPOJAAxX, PACIIMPEHHsI BO3MOXHOCTEH OOYyYaromUXcsi B OCBOCHHH
Y4EOHBIX NPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HamlpaBlIeHHOCTEH, Mporpamm
JIOTIOJTHUTEIILHOTO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HalpaBIEHHOCTEH, a Takxke



JUTISL IPAKTHYECKOW OTpabOTKM yueOHOTO MaTepuaia 1mo ydeOHbIM npeameraMm "dusuka", "Xumus",
"Buonorus".

Llentpsl "Touka pocta" obecreunBaioT MOBBIIICHUE 0XBaTa 00YyJaIOIMXCsl 0011e00pa30oBaTeIbHBIX
OpraHu3aluii, paclOJOXEHHBIX B CEIbCKOW MECTHOCTH M MajblX TOpoJax, HporpaMMaMu
OCHOBHOT'O OOIIIEr0 M JONOJHHUTEIFHOTO 00pa30BaHHs €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKON
HAIIPABJIICHHOCTEH C UCIOJIb30BaHHEM COBPEMEHHOT'0 000PY I0BAHHSI.

Opranu3anuoHHO-TEXHUIECKOE, METOINYECKOe W HH()OPMAIIMOHHOE CONMPOBOXKIICHUE CO3/IaHUS B
cyobektax Poccmiickoit ®Denepanmm IlenTtpo "Touka pocta" ocymectisier dDenepaibHoe
roCy/1apCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOE yUpeXIEHUE JIOTIOJTHUTEIBLHOTO
npodeccuoHanbHOr0 00pa3oBaHusa "AKajemus peanu3ali TOCYJapCTBEHHOM TMOJMUTUKH U
npo(ecCHOHATLHOTO  pa3BUTHS  PAOOTHUKOB  00pa3oBaHuss MUHUCTEPCTBA  IPOCBEIICHHUS
Poccuiickoit ®enepanun" (nanee - OenepanbHbliii onepaTop). Axpec caiira: https://www.apkpro.ru/.

2. Ilopsok co3naHust

[lenTps! "Touka pocra" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyOcHIuil (hefepanbHOro O10pKeTa
B paMmkax peanusanuu (enepanbHoro npoekTta "CoBpeMeHHas HIKosa"', TaKk U B paMKax HHBIX
IpoOTpaMM M MPOEKTOB 32 CYET CPENCTB OOKeTOB CyObekToB Poccmiickoit denepainuu, cpeacTs
MECTHBIX OFOJIKETOB U BHEOIOIP)KETHBIX UCTOYHHKOB.

Cosznanue L{enTpoB "Touka pocta" ocymiecTBisieTcss Ha 6a3e 00IIe00pa3OBaTEIBHBIX OPTaHU3AIIHH,
PAacIIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MAJIBIX TOpoJiaX, MPH 3TOM B NIEPBYIO OUEpe/lb CO3/IaHHE
[entpoB "Touka pocta" peKOMEHAYyeTCs OCYIIECTBIISITh B OPraHU3ALMAX, MTOKA3bIBAIOIIUX HU3KHE
o0Opa3oBaTeNbHbIe PE3YIbTATHI.

B ciyuae coznanus Llentpa "Touka pocta" 3a cueT cpenacTB cyocuanu u3 enepanbHOro OrIKeTa B
pamkax enepanbHoro mnpoekta "CoBpemeHHas mikona" cyObekT Poccuiickoit ®deneparuu
oTpesenseT:

- OpraH HCIOJHUTEIbHON BiacTH cyobekra Poccuiickoir ®enepannu, OTBETCTBEHHBIM 3a
peanu3aluio MEeponpUATHil Mo co3gaHui0 U olecriedeHuto (yHkIHoHUpoBaHus LlentpoB "Touka
pocta" Ha TeppuTopuu cyobekrta Poccuiickoit @enepannu (PernoHanbHbIN KOOPAUHATOP);

- KOMIUTEKC Mep (IOpOKHYIO KapTy) mo co3aanuio U Gynkimonuposanuio Lleatpos "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosiiuM Pekomenaanusim.

KoMrutekcom Mep npu3HAeTCs IJIaH MEPONPHUATHI Ha OYEepeAHOW TOJl M JBYXJIETHHM IUIAHOBBIN
HepuoJ, MpeayCMaTPUBAIOMIMNA MEpPONpPUATHS MO CO3JaHMI0 ¥ (QYHKIHOHHpOBaHHIO LleHTpoB
"Touka pocra", BKIIOYAIONIUN B TOM YHCIIE:

MEpONpPUATHS, HAITPABJICHHBIE HAa co3aHue 1 oTKpbIiTHE LlenTpoB "Touka pocra";
MEpPOMPHSITHSI, HAIIpaBlIeHHbIE Ha oOecnieueHne ¢pyHkuuonuponanus Llentpos "Touka pocta";

MEPONPUATHSI TIO TOBBIIMIEHHUIO TpodecCHOHaIbHOr0 MactepcTBa paboTHHKOB lLlenTpoB "Touka
pocra";

MEpONPUATHS 1O  KOHTPOJIK  JIOCTUKEHUS MUHUMAJBHBIX  [OKa3aTeled Cco3JaHus |
¢dbynkunonuposanus Llenrpor "Touka pocra'.

PernonanpHblii KOOPIMHATOP B COOTBETCTBUU CO CPOKaMH, yCcTaHOBJIEHHbIMU B [Ipunoxenun N 1
Pexomenpanusm, yTBepxKaaeT:



- JIOJDKHOCTHOE JIMIIO B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO MIPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u pyHknuonuposanue Llearpos "Touka pocra';

- [IepeyeHb MoKa3aTesied 1 UHIUKATOPOB, COOTBETCTBYIOUINX IpHUBeIeHHBIM B IIpunoxxenun N 2 k
HacTOAIMM PexomeHnanusaM, ux 3Ha4YCHUH;

- IepeueHb 00IIe00pa30BaTEeIbHBIX OPTAHU3AIINA, PACTIOIOKEHHBIX B CEIBCKOM MECTHOCTH U MaJIBIX
ropogax, Ha 0a3e KOTOpwIX IuIaHupyercs co3ganue lLlentpoB "Touka pocta" (mo d¢opwme,
npezcrasieHnoi B [Tpunoxenun N 3);

- tunoBoe [lomoxxenne o LlenTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTHUECKOU
nanpasiennocreit "Touka pocta" (Ipunokerue N 4).

Coznanue nentpa "Todka pocta" Ha 0a3e 00meoOpa3oBaTEILHON OpraHU3allMU JIOMYCKAeTCsS Kak
MyTEM BBIICICHUSI COOTBETCTBYIOIICTO CTPYKTYpHOTO TOApa3JelieHuss 0011eo0pa3oBaTebHOM
OpraHu3aIiy, TaK 1 0e3 BBIACICHHUS OTACIBHOTO MOIPA3IeICHUsI.

OO6meo0Opa3oBarenbHas OpraHu3alds M3JaeT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUH
pykoBogutens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 3a (DYHKIMOHHPOBAHHE H
pa3BuTHE), a TAKXKE O co3/aHnu LleHTpa "Touka pocta" M yTBEp>KAECHUHU TTOJIOKEHUS O ICSITEIIbHOCTH
Ientpa "Touka pocra".

PernonanpHblii KOOpaMHaTOp He mo3aHee AHA OTKpbITHS LlenTpa "Touka pocra" oOecneunBaer
pa3MeIlleHne B CIienualibHO co3naHHoM paszaene "llentp "Touka pocta" oduimansHOro caita
00meo0pa3oBaTeIbHOM  OpraHu3alud B WH(MOPMAIMOHHO-TEICKOMMYHHUKAIMOHHON  CETH
"NnTtepuer" unpopmanuu o co3nanuu u Gpynkunonuposanuu Lentpa "Touka pocta", B ToM uncie
uHpopmanun 00 oOpa3oBaTeNnbHBIX Mporpammax, obopymoBanum Ilentpa "Touka pocra”,
IUTAHUPYEMOM PEXHUME 3aHATHH 00yYaloIuXCcsl, TUIAHUPYEMBIX MEpONpusATUsSX. B cozmaHHOM
pasnene oduimanbHOro caiita 00pa3oBaTEIbLHON OpraHu3aIuy TaKXkKe pa3Melaercs nHdopmaius o
HaI[MoHaJbHOM TpoekTe "OOpa3oBaHue" (B TOM 4MCIE JIOTOTHII), aapec caiita U odulluanbHas
cuMBOJMKa Munncrepersa npocsenienus Poceuiickon @enepanun.

Pernonanshseiil kKoopauHatop obecrneurnBaeT nHGopmupoBanue denepanbHOrO oneparopa B ciydae
co3aHus Ha Tepputopun cyonekta Poccuiickoit @enepannn LlentpoB "Touka pocTta" B pamkax
UHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCS K pealnu3aluu (QenepajbHOro IpoeKTa
"CoBpeMeHHas IIKosia" HalMoHaTbHOro mnpoekra "OOpa3oBaHue", 3a cyeT cpeAcTB OOHKETOB
cyonsekToB Poccuiickoit @enepanuu U (WIM) CPEICTB MECTHBIX OFOKETOB U (UJTH) BHEOIOHKETHBIX
WCTOYHUKOB, a TaK)K€ HalpaBlieHWE Ha corjacoBanue PenepanbHOMY ONEpaTopy KOHLEMIMH
co3faHus U QyHKIMOHUPOBaHUs TakuXx L{eHTpoB.

3. TpBﬁOBaHI/IH K IOMCIICHUAM, KOMIIJICKTOBAHHUIO 060pysza}meM,
PacxoaJHbIMHA MaTEpHuaJlIaMu, CPEACTBAMHA 06yquHﬂ H BOCIIUTAHUA

Coznanne llentpoB "Touka pocra" mnpeamnonaraeT KOMIUIEKC YCIOBHH IO OCHAIIEHHIO
o0pa3oBaTeNbHbIX OpraHu3anuil 00OpyJOBaHUEM, pACXOAHBIMU MaTepHuajaMH, CpeACTBAMHU
Oo0yueHHMs] W BOCHUTAHUS JJIsl JOCTH)KEHUS 00pa3oBaTeNbHBIX PE3yJbTAaTOB MO MPEAMETHBIM
obnactsm "EctecTBeHHO-HayuHble npeamerhl’, "EcrectBeHHble Hayku'", "Martematuka Hu
uHpopmaruka", "OOmecTtBozHaHue U ecrtectBo3HaHue", "TexHomorus", o00pa3oBaTEIbHBIX
mporpamm o01ero 00pa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HAIIPABICHHOCTEH, TTPU
peanu3ayy KypcoB BHEYPOUHOH JEATEIbHOCTU U JOMOJHUTEIBHBIX 00Iepa3BUBAIOLINX TPOrPaMM
€CTECTBEHHO-HAYYHOM M TEXHUYECKON HAIpPaBJICHHOCTEMN.



[Tepeuenr HampaBiieHHOCTEH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTeIbHBIX
IporpaMM MOXKET OBITh PACIIMPEH B 3aBHCHMOCTH OT HMMEIOIIUXCS Y 00I11eo0pa3oBaTeIbHBIX
OpraHu3aIyil yCIOBUH, a TaK)Ke MOTPEOHOCTEH YYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznanmne nentpa "Touka pocta" mpeamosiaraeT pa3BUTHE OOpa30BaTeIbHON HH(PPACTPYKTYPHI
o0mieo0pa3oBaTeIbHOM ~ OpraHu3alii, B TOM YHCIIE OCHAIIeHHE O00meo0pa3oBaTeIbHON
OpraHu3aIuu:

- 00opynoBaHHEM, CpeICTBAMH OOY4YeHHS ¥ BOCHUTAHHS JUIS W3y4YeHHs (B TOM 4YHUCIE
JKCIIEPUMEHTANIBHOT0) MPEAMETOB, KypCOB, JUCHMIUIUH (MOJyJiel) ecTeCTBEHHO-HAay4YHOH
HAIpaBJICHHOCTH M  TEXHOJIOTMYECKOM  HAaNpaBlIEHHOCTEH MpU  peaiu3alid  OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOTpaMM M JOMOJTHUTEIBHBIX OOIIe00pa3oBaTeIbHBIX MPOTPaMM, B TOM
qHCIIe TSl PACIIUPEHUs COJIepKaHus yueOHbIX nmpeameroB "dusnka", "Xumus", "buonorus";

- 000pylIOBaHHEM, CPEACTBAMU OOYYEHMsS] U BOCHUTAHUS JUIsI U3YyUYEHUS OCHOB POOOTOTEXHUKH,
MEXaHMKH, MEXaTPOHUKH, OCBOCHHMS OCHOB IIPOIPAMMHUPOBAHMS, pealM3alUd  IIPOrPaMM
JIOTIOTHATEIIFHOTO 00pa30BaHMUs TEXHUICCKOW U €CTECTBEHHO-HAYYHON HAPaBICHHOCTEH | T.11.

- KOMIIbIOTCPHBIM W WHBIM O6OPYI[OB8.HI/IGM.

[lepeueHb, MUHUMANBHO HEOOXOMUMBbIE (YHKIMOHATIbHBIE W TEXHUYECKHE TpeOOBaHUA U
MUHHMAaJIbHOE KOJIMYECTBO OOOpYyNOBaHMSA, PACXOTHBIX MAaTEPHAIIOB, CpPEACTB OOY4YCHHUS H
BocnuTanus st ocHamieHus LlentpoB "Touka pocta" (manee - WHGPACTPYKTYPHBIA JIHCT),
onpenensorcs PernoHampHBIM KOOpAWHATOPOM C yderoM [IpuMepHOro mepedns oOopymoBaHHS,
pPacXOJHBIX MAaTE€pUAIOB, CPEACTB OOy4YeHUS U BOCIUTAHUS [UIsl CO3JaHUS U OOecredeHHs
(GYHKIIMOHUPOBAHMUSI  LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAyYHOM W TEXHOJIOTMYECKOM
HanpaBineHHocTH "Touka pocra" B 00II€00pa30BaTENbHBIX OpPTaHHU3AIUAX, PACTOJIOKEHHBIX B
celbcKOW MecTHOCTH U Manblx ropojax (Ilpunmoxenne N 6), npuMepHOro THUIIOBOTO
UHPPACTPYKTYPHOTO JIHMCTa, onpeaensiemoro @DenepaibHbBIM  ONEPATOPOM, U HACTOSIIUX
Pexomenmanuii.

B  pamkax ocHameHuss ~— oOmieoOpa3zoBaTelIbHBIX ~ OpraHu3aiuii  mnpu  (HOpMUPOBaAHUU
uH(ppacTpyKkTypHOro nucra cyobektr Poccuiickoit denepanuu BnpaBe BbIOpaTh CTaHIAPTHBIN WM
npoWIbHBIA KOMIUIEKT 00OPYAOBaHUs, MPEACTABICHHBI B IPUMEPHOM IepedHe 000pyn0oBaHMS,
PacXoAHBIX MaTEpPHAIOB, CPEACTB 00yUeHMs U BocnuTaHus JUIsl ocHameHus Llentpos "Touka pocra”
(ITpunoxxenne N 6). [lng MaJOKOMIUIEKTHBIX 00II€00pa30BaTENIbHBIX OpraHuzamuii <I1> oobeMm
€AMHMUIL Cpe/ICTB 00yUEHHUsl U BOCIIUTAaHUS (POPMUPYETCS B MEHBIIIEM KOJIMUYECTBE.

<1> ManokoMIJIeKTHON 00meo0pa3oBaTeNpHON  OpraHW3aleil B paMKax  pealn3aliu
MEpONIPUATHA TI0 CO3AaHUI0 H  (YHKIMOHWPOBAHUIO IICHTPOB €CTECTBEHHO-HAYYHOW U
TEXHOJOTMYECKOW  HAalpaBICHHOCTeW  mpu3Haercss  oOmieoOpa3oBarenbHas  OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXKJIOW W3 Tapajjiesied KOTOpou cocTamisieT He Oonee 1
€IUHULIBIL.

[IpodunpHBIA KOMIUIEKT O0OOPYIOBAaHUS MOXKET OBITH BBIOpaH i 001e00pa30BaTEIbHBIX
OpraHu3alfii, UMEIOINX Ha MOMEHT co3JaHus 1eHTpa "Touka pocra" HabOp CpeacTB 0OyUeHUS U
BOCIHMTAHMUSI, TOKPBIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble MOTPEOHOCTH
npu u3ydeHuu npeameros "®uzuka", "Xumua" u "buonorusa”.

[IpopunpHbA  KOMIUIEKT  obOopymoBaHus  oOecreynBaeT  A(OPEKTUBHOE  JTOCTHIKEHUE



00pa30BaTENbHBIX PE3yJbTATOB OOYYAOLMMHCA [0 MPOrpaMMaM e€CTECTBEHHO-HAy4YHOH WU
TEXHOJIOTUYECKOH  HampaBIIEHHOCTEH, BO3MOXXHOCTb YIUIyOJEHHOTO M3yYeHHS OTICIbHBIX
IPEeIMETOB, B TOM 4Mcie A (popMUPOBaHUS M300pETATENILCKOr0, KPeaTUBHOIO, KPUTHUYECKOTO
MBIIUICHHUS, Pa3BUTHS (PYHKIMOHAIBHOM TPaMOTHOCTH Yy OOyYalomuxcs, B TOM YHCIE
€CTECTBCHHO-HAYYHOU U MaTeMaTUYECKOM.

[Tpu ¢opmupoBaHuu HHPPACTPYKTYPHOTO JHMCTAa U3 MPO(UILHOTO KOMILJIEKTAa B 00s3aTe€IbHOM
nopsike odecreynBaeTCst BHIOOP CPeACTB O0yUEHUS U BOCIIUTAHUS HE MEHEE YeM 110 TPEM YIeOHBIM
npeameram ("®dwuszuka", "Xumus", "buonorus") u kommnbeoTepHOTo 000pyAoBaHKA. OcTaBIIMECs MO
UTOTaM OIpeesieHUs] 0053aTeIbHOr0 000pyI0OBaHUS CPEICTBA, IPEAYCMOTPEHHBIE ISl OCHALICHUS
Ilentpa "Touka pocrta", pacmpenensroTcs Ha MPUOOPETEHHE OMOJHUTEILHOTO O0OpYAOBaHUS,
BXOJISIIETO B TIEpeYeHb 000PYIOBAHMSI, PACXOTHBIX MAaTEPHAIIOB, CPEICTB OOyUCHUSI M BOCTIUTAHUS
npodunsHoro koMiuiekta (IIpunoxenne N 6 kK METOAMUECKUM PEKOMEHAIUSIM).

IIpu BbIOOpE [OMOJHUTENBLHOTO OOOPYJOBAHMUSA TAaKXKE CIEAYEeT YUYUTBIBaTh CHEUU(UKY U
nOoTpeOHOCTH OTpacieil s3koHOMUKU cyObekTa Poccuiickoit deneparuu.

PernonanbHblii KOOpAUHATOP OOECIEUMBAET COIVIACOBAHHE COPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoil mH(ppacTpykTypHOTO Jcta ¢ DenepaiabHBIM ONEPaTOPOM B COOTBETCTBUH C
peraamMeHToM, onpenensieMbiM DeepallbHbIM OIIEPATOPOM.

[Ipu HampaBieHUM Ha COIVIACOBaHHME HWHQPACTPYKTYPHOTO JHCTA, COJEPKAIEro CTaHJIapTHHIE
KOMIUIEKTHI, PernoHanbHeli koopanHaTop npenocrasiseT (1o gopme DenepaabHOro oneparopa):

- TIOATBEPKJICHUE OTCYTCTBHS B COOTBETCTBYIOLIUX OOPa30BATENbHBIX OpraHU3allMsiX, OCHAIICHHE
KOTOPBIX TJIAHUPYETCS, 000pYAOBaHUS, PACXOJHBIX MAaTEPUAJIOB, CPEICTB OOYUEHUSI U BOCTTUTAHUS,
YKa3aHHBIX B [IEPEYHE CTAHAAPTHOI'O KOMILJIEKTA;

- IOATBEPKJAeHUE Hamnuus (1100 obecriedeHne Haauuus 10 MoMeHTa ocHamenus Llentpos "Touka
pocTta) yCIOBUH a7 XpaHEHUS W UCHOJb30BaHUS XHMHUYECKUX pPEAaKTUBOB, B TOM 4HCIE
Heo0X0ouMOro o0Opy/I0oBaHUS, BKItOUas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKad i1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYHOpPHbIH, coriacHo IlepeuHio cpencTB oOydeHUss W BOCIUTAHMA,
HEOOXOJUMBIX JUIsl pealn3allud o0pa3oBaTeNbHBIX MPOrpaMM HadajlbHOTO OOIEro, OCHOBHOTO
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHIM OOyUYCHHMS,
HEOOXOJUMOr0 MpHU OCHALIEHUH OOLIe00pa30BaTeIbHbIX OpraHu3aluil B ILENAX pealu3aluu
MEpONpPHUATHIA IO COACUCTBUIO co3/laHUI0 B cyObekTax Poccuiickoit ®@enepauuu (Mcxons u3
MPOTHO3UPYEMOM  TOTPEOHOCTH) HOBBIX MECT B  00mIe00pa3oBaTeIbHBIX  OpPTaHHU3AIUAX,
YTBEpKACHHOMY npuka3zoM Munnpocsemienust Poccun ot 3 centsops 2019 r. N 465.

OO6pa3zoBarenbHble OpraHu3aliy, Ha 0a3e KOTOPBIX co3aatroTcs U GyHKIMOHUPYIOT LlenTpsr "Touka
pocra", MOJKHBI COOTBETCTBOBATH JEHCTBYIOIIMM TPEeOOBAaHUSIM K YCTPOWCTBY, COACPNKAHHUIO M
OpraHu3aly pexxuMa paboThl 00pa30BaTENbHBIX OPraHU3alUi U MHBIM HOPMAaTHBHBIM IPAaBOBBIM
aKTaM, OIpeNessIoNIMM TpeOOBaHUS K OpPraHu3aluud OOLIero MU JOMOJIHUTENBHOIO 00pa3oBaHUA
JETEN.

[Tomemenust (PpyHKIIMOHAIBHBIC 30HBI, B TOM 4YHCJIE Yy4eOHbIE KaOWHETH (DHU3UKH, XUMUH,
ouonorun) Lentpa "Touka pocta" pekoMeHIyeTcs pacroyiaraTh B Mpeaenax OaHOTO 3IaHusl.

ITpoexktupoBanue, 30HuUpoBaHue nomemeHuil lLlentpoB "Touka poctra" U  ompenencHue
JU3alH-pEIIEHUN OCYLIECTBIISIETCS C YYETOM PYKOBOJCTBA IO NPOEKTUPOBAHUIO LIEHTPOB "Touka
pocta", yTBepkK1aeMoro (eaepaabHbIM OIEPaTOPOM.

ITpu npoexktupoBanuu, 30HupoBaHuu nomenteHud IlentpoB "Touka pocrta" ciaeayeTr yYUTHIBATH
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0COOCHHOCTH 000PYIOBAHUS, PACXOIHBIX MAaTEPHUAIIOB, CPEJCTB OOYUCHHS U BOCIIUTAHUS, KOTOPBIM
OyneT obecrieunBaThCsl 00pa3oBaTeIbHAs OPTaHU3AIIHS.

ITpoextr 30HupoBanus nomeuieHuit LlentpoB "Touka pocra" mnpexacrasinsercs dDenepalibHOMY
OIIepaTopy OJHOBPEMEHHO C IIPEACTABICHUEM UHPPACTPYKTYPHBIX JIUCTOB.

4. Opranu3anusi 00pa3oBaTeJIbHOM JeATEeJbHOCTH

OOpa3oBarenpHas JeATEILHOCT, Ha 0Oaze meHTpoB "Touka pocrta" OCYHIECTBISETCS IO
00pa3oBaTebHBIM IPOTrpaMMaM OOILETo U JOMOTHUTEIHLHOTO 00pa30BaHHUA.

TpeboBanmst Kk (Gopmary oOpraHu3amuu  OOpPA30BATEIBHON  JCSITENBHOCTH  PETYIUPYIOTCS
HacTOAMMHU PekoMeHanusiMi U WHBIMH WH(GOPMAIIMOHHBIMU U METOJAMYECKUMHU MaTepuaiamMu
®denepanbHOro oneparopa.

Hanpapnenusi peanusyeMmbIX ¢ UcCHoib30BaHueM pecypcoB LlentpoB "Touka pocra" mporpamm
ONPENENSIOTCSI B COOTBETCTBUM C METOJWYECKUMHM MaTepHalaMHM W PEKOMEHJALMSIMH,
YCTaHABIMBAEMbIMH U aKTyaIu3upyeMbiMu DeiepalibHbIM OIEepaTopoM.

Ha 06a3e nentpoB "Touka pocta" oOecreunBaeTcs peaausamnus 00pa3oBaTENbHBIX IIPOrPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOAATEILCTBA B chepe oOpa3zoBaHus U ¢ yueToM pekoMeHaanuii denepanbHOro
orepaTtopa. B o0s3arensHOM mopsiike Ha Oa3e 1eHTpoB "Todka pocta" obecrieunBaeTcss OCBOCHHE
oOydaromuMmucss y4eOHbIX mnpeameroB "Owuszuka", "Xwumwus", "buonorus" c¢ wucnonb3oBaHHEM
npuoOpeTaeMoro o00pyI0BaHuUs, PACXOAHBIX MATEPUAIIOB, CPEICTB OOYUECHHS U BOCIIUTAHHUS.

He Menee 1/3 o0bema BHEYpOUHOH NESTEIBHOCTH 00y4YalOIIUXCsl JOKHO OBITh OPUEHTUPOBAHO HA
noaaACpIKaHUuC €CTCCTB6HHO-HaquOﬁ U TEXHOJOTUYECKOU HaHpaBﬂeHHOCTeﬁ O6pa3OBaTeJ'II>HI>IX
nporpaMM, MPU OSTOM OOBEM MPOrPaMM €CTECTBEHHO-HAYYHOW HAINPABICHHOCTH HE MOXKET
coctaBisiTh MeHee 20% ot oOmero oObeMa BHEYpO4YHOU aesTenbHOCTH. OOpazoBaTesbHbBIE
OporpaMMbl 1O JAPYTMM HAMpPaBIEHHOCTSIM TPU HAJIWYUM BO3MOXXHOCTH PEKOMEHJyeTcs
MJIAaHUPOBATh C UCTOIb30BaHueM pecypcoB Llentpos "Touka pocta".

Pazpabotka pabouux mporpamm mo mnpeameram "dwuszuka", "Xumus", "buonorusa"”, ydeOHbIM
npeMeTaM eCTeCTBEHHO-HAyYHOW W TEXHOJOIMYECKOW HaINpaBiICHHOCTEH M3 4YacTH y4eOHOro
wiaHa, (OpMUPYEMOHl yYacTHHKaMHM O0Opa30BaTENbHBIX OTHOUIEHHWH, IpOrpaMM BHEYpPOUHOM
NEeSITeIbHOCTH U JIONOJHUTENBHOTO 00pa30oBaHUsl OCYLIECTBIsETCS 001Ie00pa3oBaTeIbHbBIMU
OpraHu3alMsIMi, B KOTOPBIX cO3dar0Tcsl LEeHTpbl "Touka pocta", CaMOCTOATEIBHO € Y4YE€TOM
METOAMYECKUX MaTepualioB U pexkoMeHjpauuid  DenepanbHoro omeparopa. Peamusanus
o0pa3oBaTeNbHbIX  IPOTpaMM  JIOMOJHUTENBHOTO  00pa3oBaHUsS B MaJIOKOMIUIEKTHBIX
o01ieo0pa3oBaTeabHbIX ~ OpraHU3alUsAX  OCYUIECTBISETCS MpPU HATUYUM Y  OpraHHU3alMU
COOTBETCTBYIOIIUX YCIOBHHA. JIJIi MalOKOMIUIEKTHBIX 00Ie00pa3oBaTeNbHBIX OpraHU3aui
JIOTTYCKaeTCsl OTCYTCTBUE JIMIIEH3UU Ha JOTOJHUTEIbHOE 00pa3oBaHUE U pealii3yeMbIX MPOrpaMMm
JIOTIOJTHUTEIBHOT0 00pa30BaHMUs.

PexoMeHgamm mo WCMONB30BAHUIO CTAHIAPTHOTO KOMIUIeKTa obOopynoBaHus llentpa "Touka
pocta" mpW pealn3aluy MPorpaMM €CTECTBEHHO-HAYYHOW M TE€XHOJIOTMYECKON HaIpaBICHHOCTEH
onpenaenensl B [Ipunoxennn N 5 k HactosmuM PekoMeHnanusim.

ConpoBoxeHHE M METOAMYECKOE O0ECleYeHHEe MCIONIb30BaHusl NPO(QUIBHOIO KOMILJIEKTA
o0opynoBaHusi B 00pa3oBaTeNbHON JAedATenbHOCTH 1LeHTpoB "Touka pocTa" ocyliecTBiseT
®denepanbHbIN OnIepaTop.



Meroauueckue Marepuanbl, pa3pabOTKM M HHBIE MaTepHajbl IO BOIPOCAM HCIIOIb30BAHHS
npopMILHOTO  KOMIUIEKTa  00OpyAoBaHHs — pa3pabaThIBaIOTCH, aKTyaJIn3UPYIOTCA U
pacnpoctpanstorcs denepaabHBIM OIIEPaTOPOM, B TOM YHCIIE C IPUMEHEHNEM COBPEMEHHBIX Meua
MHCTPYMEHTOB (BH]1€0, BeOUHAp, IMyOINKAIUH).

DenepanbHBIM OIIEPATOPOM Ha PETYIISIPHON OCHOBE 00ECIEUnBACTCS MPOBEACHNUE METOJUYECKUX U
o0yyaroImux MepoNnpHsATHH 10 BONpOcaM OpraHMu3aluu oOpa3oBaresbHOro mpouecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHHEM NMPO(UIBHOTO KOMILIEKTa 000pYI0BaHMUs, OKa3aHHE METOUIECKOM
HOMOILM NPH pa3paboTKe y4eOHBIX MaTepUaloB, 3alaHUil Uil COBEPILIEHCTBOBAHUS MPAKTHYECKON
MOJArOTOBKM OOYYaIOIIMXCSA IO Y4YeOHBIM MpeaMeTaM, KypcaM BHEYPOUHOW JIeSITeNbHOCTH,
JIOTIOJIHUTEIBLHOI0 00pa3oBaHUs JeTel.

[Tenarornyeckue pabOTHUKH, OCYIIECTBISIONINE AeITeIbHOCTh Ha 6a3e LlenTpos "Touka pocra" ¢
IpUMEHEHHEM MpO(UIBHOTO KOMIUIEKTa 00OpYyIOBaHHUSA, NMPOXOAAT OOydeHHE IO Iporpammam
JOTIOJTHUTEIBHOTO MPO(PECCHOHATBFHOTO 00pa3oBaHusl (KypChl TMOBBINICHUS KBAUTH(UKAIUHN) W3
@®enepanbHoro peectpa nporpamMm  JII1O. IloBbimieHne KBadM(pUKAIMKU — [EAArOTHYECKUX
PpabOTHHUKOB OCYILIECTBIISIETCSA HE PEXKE OJHOTO pa3a B TPU roa.

5. Opranu3aiMOHHO-METOAMYECKOE CONMPOBOK/ICHUE U UCIIOJIb30BAHUE
HHOM CO3IaHHOM B PaMKaX peaju3aliy HAMOHAJIBHOI0 IIPOEKTA
"OoOpa3zoBanue' MHPPACTPYKTYpPHI

B wmemsx KOMIUIEKCHOrO compoBoxaeHus gestensHoctd LlentpoB "Touka" denepanbHbiM
OTIEPaTOPOM OOECTICUMBACTCS OCYIIECTBICHUE MyONUKAIMii W OOHOBJIICHHS METOJIUYECKUX
MaTepuasoB, BKIIOYAIOIIUX y4eOHO-METOIUYECKHEe MaTepuanbl (MHCTPYKIUH, METOJUYECKHE
noco6usi, ”HPOPMAIMOHHbIE MaTepHallbl, IEPEYHU PEKOMEHAYEMBIX JHUTEPATYypPHBIX HMCTOYHHUKOB,
BUJICOMATEPHAIIBI U JIP.), a TAK)Ke MaTepHalbl 10 UTOTaM MpoBeaeHus: MeporpusaTuii denepanbHOrO
omneparopa (BeOMHAphI, CEMUHAPHI, KOH(EPEHIIUN, COBEIIAHUS U JIP.).

Hns  menmarormyeckux pabotHukoB IlentpoB "Touka pocrta" DenepanbHbiM  ONEpaTOpoOM
obOecrieunBaeTcs TMPOBEJCHHE TEMaTHUYEeCKUX BeOMHApoOB U 00pa3oBaTeNbHBIX MEPOIPHUATHH,
HAIPaBJIEHHBIX Ha Ppa3bsSCHEHUE BOIPOCOB pealu3alvi 00pa3oBaTeNbHBIX MporpamMm Ha 0ase
[lenTpoB "Touka pocta" ¢ mpuMeHeHHEM MPOPUIFHOTO KOMITJIEKTa 000pyI0BaHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB U pyKoBoAsmux pabotHukoB IlentpoB "Touka pocra'
@denepanbHbIi onepaTop 00ecneunBaeT MPOBEACHUE TEMAaTHYECKUX BEOMHAPOB, HAPABICHHBIX Ha
JOTIOJTHUTEIIbHOE PAa3bsICHEHWE BOMPOCOB, OTHOCSIIUXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) MO co3aaHuio U (yHkiuonupoanuto LlenTpoB "Touka pocra", NOCTHKEHUIO
YCTAHOBJICHHBIX TOKa3aTejell (yHKIMOHUPOBAHUS, HCIOIb30BAaHUIO MHOM CO3/IaHHOM B paMKax
peanu3alyy HalMoHanbHOro npoekTa "O0pa3oBanue” HHPPACTPYKTYPHI.

B memix  »>(QQexTHBHONH  OpraHU3alMOHHO-METOIMYECKOH  MOAJEPKKH  CO3JaHUS U
¢dyuxuonuposanus Llentpos "Touka pocra" Ha Teppuropun cyowbekroB Poccuiickoit denepanuu
PernonanpHbIM  KOOpPAMHATOPOM  OOECIEUMBAETCS  BOBJIECYEHHE  JETCKHMX  TEXHOIMAPKOB
"KBantopuyMm", uentpoB 1udpoBoro oOpazoBanus nereil "IT-kyQ", KiItOueBbIX IEHTPOB
JIOTIOJTHUTENBHOTO 00pazoBanus "Jlom HayuHoW KosmaGopanuu" B aestenbHocTh LleHTpoB "Touka
pocta" B ciaeayromux popmarax:

1. IlpoBeneHuEe COBMECTHBIX MEPOIPHATUN A OOYYaloIUXCS W TEeNarorn4eckux paboOTHHKOB
001eo0pa3oBaTeIbHBIX OpraHu3aluii, Ha 0a3e KOTOpbIX co3naroTcs llentpsr "Touka pocrta"



(oOydaromue ceMHHAphl U MacTep-KJIacChl MO BOMPOCAM HCIOJIb30BaHUS 000PYI0BaHUS, CPEIICTB
oOyueHHss ¥  BOCIUTAHUSA; METOJMYECKHE MEpPONpHUATHS IO BOIpocaM  pa3paboTKH,
COBEPILICHCTBOBAHUS U BHE/IPCHHUSI porpaMMm JIOTIOJTHUTEITLHOTO o0Opa3zoBaHMUsI
€CTECTBEHHO-HAyYHON M TEXHUYECKOW HANPABICHHOCTH, OPTaHHU3ALUU BHEYPOUHOM JEATEIbHOCTH
00yJaromuXxcst; MHANBUAyaIbHbIC KOHCYJIbTAIUU JUIS TIEJarOTHYeCKUX PAOOTHUKOB, B TOM YHCIIC B
PCKUMC OHHaﬁH; 3aHATUA HpOeKTHOﬁ ACATCIBbHOCTBIO; KOHKYPCHBIC W COPCBHOBATCJIBHBLIC
MEPOTIPUATHS UIS ACTEH H Ip.).

2. OpraHu3anus U y4acTHE B PETHOHAJIbHBIX M MEXPETHOHAJbHBIX KOH(PEpEeHUUsAX, (ecTuBasix,
dopymax 1mo oOMEHY OMBITOM PadOThI Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCJE 110
peanu3anuu npeAMETHBIX oOiacteil "EcrecTBeHHO-HayuHbIe TIpeaMeTsl”, "EcTecTBeHHbIE Hayku',
"MaremaTtuka u uHpopmaruka", "OOmiectBo3HaHue U ecrecTBo3Hanue'", "TexHomorus'", a Takxke
OporpaMM  JIOTIOJIHUTEIBHOTO  OOpa3OBaHHSA  €CTECTBEHHO-HAy4YHOM U TEXHHUYECKOU
HaIlpaBJIEHHOCTEM.

3. YyacTue permoHanbHBIX KOOPAMHATOPOB, mpexacraButeneil LlenTpoB "Touka pocrta" M HMHBIX
[EHTPOB, QYHKIIMOHUPYIOIINUX Ha TeppuTOpHH cyobekTa Poccutickoit denepanun, B MEpOIIPUSATHSIX
®denepanbHOro oneparopa.

['paduk MeponpusiTHii, KBOTHl y4acTus, COJAEPKAaHUE M TEXHOJOTHUU MPOBEACHUS MEPOIPHUATHIM
noBoasTcs denepaibHBIM ONEPATOPOM JAOMOTHUTEIBHO.

4. OpraHuzanuss U ydacTU€ B TMPOBEACHUM WHGOPMALMOHHBIX KaMIaHUM MO MOMYJSpHU3AIIH
HalMoHapHOTO TpoekTa "OOpa3oBanue" Ha Tepputopun cyobekToB Poccuiickoit denepannu, B
TOM 4HCIE COOBITHSX, TNPOBOJUMBIX [UIsi KOHCYJIBTAIIMOHHOTO COIPOBOXKACHHUS POAUTEICH
(3aKOHHBIX TpEJCTaBUTENEH) OOyYaIOMIMXCS O BO3MOXHOCTSIX JJIsi Pa3BUTHS CIOCOOHOCTEH W
TQJIAaHTOB HX JeTei, NpodecCHOHaIbHOW OpUEHTALMH U YCIEIIHOTO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 00I1IeTO 0Opa30BaHUs.

5. Pazpaborka, yTBepXICHHE U pealu3alusi CETEeBBIX 00pa30BaTENbHBIX MPOTPAMM C
UCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JIaHHBIX B cyOwekTe Poccuiickoi
@enepaliii B pamMKax HalMoOHalIbHOro mnpoekTa "OOpa3oBaHue", B TOM 4HCIE COBMECTHO C
JETCKUMU TexHonapkaMmu "KBantopuym".

6. Boieuenre oOyuaromuxcsi 0011e00pa3oBaTeIbHBIX OpraHU3aIMi, Ha 0a3e KOTOPBIX CO3AI0TCA
u  Qyukuuonupytor Ilentper "Touka pocta", B pasznuuHble (HOPMBI CONPOBOXKICHUS H
HACTaBHMYECTBA C  HCIOJIB30BAaHHMEM  KaJpPOBBIX  PECypCcoOB,  OOECIEUYMBAIONINX  padoTy
BBICOKOOCHAIIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B cyOwmekTe Poccuiickoit ®denepaiuu B paMkax
HaloHaNbHOTO TpoekTa "OOpa3zoBanme" ¢ y4eTOM METOMOJNIOTHH  (IIEIEBOM  MOJIEIH)
HACTaBHUYECTBA OOyYarOMMXCS Ui OpraHu3aldi, OCYIIECTBISIONUX 00pa30BaTeIbHYIO
NeSITeTbHOCTh MO0 00meoOpa3oBaTeIbHBIM,  JOMOJHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM |
mporpaMMaM CpeIHero mpogecCHOHATHHOTO 00pa30BaHuUs, B TOM YHUCIE C MPUMEHEHHEM JIYYIIUX
MPaKTUK OOMEHA OMBITOM MEXIY 00yUYarOIIUMHUCS.

LenTpsr "Touka pocta" HUCTIONB3YIOT HHPPACTPYKTYPY U KaJAPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTopuyM", cozmaBaeMblx Ha 0asze o00meoOpa3oBaTeNbHBIX OpraHU3alui, Ui Pa3BUTHUSL
MIPOEKTHOM JesATenbHOCTH oOyuaromuxcs. [lemarormueckue pabotamku llentpoB "Touka pocra”
o0ecreynBaroT ydyacThe oOydarolluxcs B MEpPONPHUATHIX JETCKUX TexHomapkoB "Ksanropuym" c
yAaJeHHBIM HCIIOJIb30BAHUEM O00OpYJIOBaHMs, CpEACTB OOyuYeHUS U BOCIUTAHUS, a TaKxKe
NPUHUMAIOT y4acTHE B OPraHM3YEMbIX UMM CEMHMHApax IO AEMOHCTpauuu 3()(eKTHBHOro ombiTa
peanu3any 00pa3oBaTENIbHBIX €CTECTBEHHO-HAYYHON, TEXHOJIOIMYECKON U MHBIX HallpaBJIEHHOCTEH
cpear HMHBIX 00I1e00pa30BaTeNbHBIX OpPTraHU3aIMi, pPACION0KEHHBIX Ha TEPPUTOPUU CYOBEKTa



Poccuiickoit denepanumu.

PernoHanpHBIM  KOOpJIWHATOPOM Ha  TeppUTOpUH  cyObekTa Poccuiickoit  Denepamuu
obecrieunBaeTcsi paboTa MO MOJJIEPKKE 00IIe00pa30BaTENbHBIX OpraHU3alWi, MOKa3bIBAIOIINX
HU3KHE OOpa3oBaTeNbHbIE pEe3yNbTaThl, C HCIOJIb30BaHUEM HUHOPACTPYKTYPHl U KaJAPOBOTO
obecieuenus LlentpoB "Touka pocta" B pasnuuHbiX (opmaTax (COBMECTHAs pealu3anus
00pa3oBaTeNbHBIX MPOTPaMM, MPOBEICHUE O0YUYaIOIIUX MEPONPUITUN, CEMUHAPOB, KOHCYJIbTAIIHMA

U 1p.).

[Tpu mpoBeneHNH Pa3IUYHBIX MEPOINPHUSATHI, CBA3aHHBIX C pealu3aluell HallMOHAJIBHOTO MPOEKTa
"Obpa3oBaHue", UCIOJIB30BAaHHEM COOTBETCTBYIONIEH MHPPACTPYKTYPHI, KAIPOBBIX U (PUHAHCOBBIX
pPECYpCOB, JOKHO OBITH 00ecrned4eHo HMX HH(POPMAIMOHHOE COMPOBOXKICHHE, B TOM YMHCIE B
CpeACTBaX MaccoBOW MH(OPMAIIH, COLUAIBHBIX CETAX, Ha caiiTax 00pa30BaTeNbHBIX OPraHU3AINHA
C UCIOJIb30BaHWEM (DMPMEHHOW CHMBOJIMKHM HAIIMOHAJILHOTO IIpoekTa "ObpazoBanue".

HNudopmanusa o6 yuactuu LentpoB "Touka pocta" B MepornpusaTHsax Hamnpasisercs OenepalibHOMY
OTIEPaTOPY B paMKax €XKEKBaPTAIbHOI'O MOHUTOPHHTA.

6. TpeOoBanus k punancosomy odecneyeHuro Llenrpos "Touka
pocra'

®dunancoBoe obecreueHue ¢yHkuuoHuponanus LlentpoB "Touka pocra" BKIIOUaeT 3arparbl B
cooTBeTcTBUU ¢ OOmUMH TpeOOBaHUSAMHU K ONPEICIIEHHI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHbIX (MYHMLMIAIBHBIX) YCIyr B c¢epe JIOLIKOJIBHOro, Ha4dajJbHOIo OOLIero,
OCHOBHOTO  OOINETO, CpEeIHEero O0OIero, CpeaHero MpopecCHOHATBHOTO  00pa3oBaHUS,
JIOTIOJTHUTENBHOTO 00pa3oBaHUs JAeTel W B3POCIHBIX, JOMOJHUTEIBHOIO NpOo(ecCHOHANTBHOTO
o0Opa3oBaHus AJI JUL, UMEIOMIMUX WIM MOJy4arolMX cpenHee npodeccuoHalibHOe 00pa3oBaHUE,
npodecCHOHATBHOrO 00y4eHUs, MPUMEHSIEMbIMHU IIpU pacueTe o0beMa cyOcuIuMu Ha (PUHAHCOBOE
o0OecriedeHHe BBIMOJIHEHHUS] TOCYAapCTBEHHOro (MYHMIMIIAJBHOTO) 3a/laHusl Ha OKa3aHHe
rOCYJapCTBEHHbIX  (MYHHLMIANBHBIX)  yCIyr  (BBIIOJHEHHE  padOT)  TOCYJapCTBEHHBIM
(MyHUIMIAIIBHBIM) YUYPEXJACHUEM, YTBEPX ACHHbIMH NIpukazoM MuHmnpocseuienuss Poccun ot 20
HOA0ps 2018 r. N 235 u BKJIIOYAIOLUIMMU B TOM YHCIIE:

- omjary TpyJda IeJaroruuyeckux pabOTHUKOB  00IIeoOpa3oBaTeNbHOW  OpraHU3alyH,
obecneunBaromux ¢pyHkuonuponanue Llentpos "Touka pocra";

- IpuOOpEeTEeHNE T0CTaTOYHOIO 00beMa OCHOBHBIX CPEJICTB U MAaTEpUANIbHBIX 3al1acoB, B TOM UYHCIIE
PAcXOJHBIX MaTepUaANIOB, s OOECIEUeHUsl pealu3alMd oOpa30BaTENbHBIX IPOrpaMM B 00beMe,
HE00XO0IMMOM JJIsl HETIPEPBHIBHOM peanu3aiy 00pa3oBaTebHOIO MpoIiecca;

- obecrieueHue TEKyUIeH IeATeNbHOCTH 00I1e00pa30BaTeIbHOM OpraHu3aluy Mo 00eCIeUYeHUIo
00pa30BaTENBLHOTO MpoIecca.

[Tpu QopmupoBanun Owmketa cyobekta Poccuiickoit ®denepanuu (MecTHOro OroKeTa) Ha
O4YepeHON IO/ U TJIAHOBBIM MEPUO HEOOXOIUMO MPEeayCMaTPUBaTh OIO/KETHBIC aCCUTHOBAHUS B
o0veme, HeoOxomumMoM i (UHAHCOBOTO oOecrmeueHus ¢yHkuoHupoBanus LlenTpoB "Touka
pocta, B TOM YHCJI€ C YUETOM COOTBETCTBYIOIIECH MHIEKCAIIH.

7. 3akI109HuTEIbHDbIE MOJI0KEHUS

[Tpu peanu3anuu MEepONpUATHI B LENsAX co3aanus u ¢pyHkunoHnuposanus Llentpos "Touka pocra"


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

cyosekT Poccuiickoit ®Denepanuu obOecnieurBaeT COOMIOAeHUE TpeOOBAaHWUN aHTUMOHOIIOIHHOTO
3aKOHOJATENILCTBA M 3aKOHO/IATEIhCTBA O KOHTPAKTHON crcTeMe B chepe 3aKyroK TOBapoB, pador,
yCIyr i 00eCHevYeHHs TOCYJapCTBECHHBIX M MYHMIMITAJBHBIX HYXJI, B TOM YHCJIC B YacTH
oOecrieyeHnss TOBBILEHUS 3((HEKTUBHOCTH, UCKIIOUEHHS] OTPAaHWYCHUS Kpyra IOCTAaBIIUKOB WU
MOCTABJIIEMOr0  O0OPY/IOBaHMS, IIOBBIIICHUS pPE3YJIbTATHBHOCTH OCYIIECTBICHHS  3aKyIIOK,
o0ecrnieyeHus po3pavyHOCTH, IPEAOTBPAILIEHUS KOPPYILMH U APYTUX 310YNOTPEOICHUH.

[Tpu ocymectBieHnn cyObekTamu Poccuiickoii Denepaiiu 3aKymnmoKk TOBapoB, paboOT, yCIOyr ¢
LEJbI0 TPUOOpETEeHUsI 000PYAOBAHUS, PACXOAHBIX MAaTEPUANIOB, CPEICTB OOYUEHUS U BOCIIUTAHUS B
nemnsx co3ganus Lleatpos "Touka pocra" 3a cuer cydbcunuu U3 geaeparbHOro 010 pKeTa 01 HKeTaM
cyonbekToB Poccuiickoii @eaepanuu Ha COPUHAHCUPOBAHHE PACXOJHBIX 0053aTEIbCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- oOecreynBaeTcs LEHTPAIM3ALUs 3aKyNOK B TOPAIKE, OINPEIEICHHOM HYHKTOM 7 crartbu 26
@®enepasibHOro 3akoHa "O KOHTPAaKTHOM cUCTEME B cdepe 3aKyIloK, TOBAapoOB, paboT, yciayr aJis
o0ecIieueHns TOCyIapCTBCHHBIX ¥ MyHHLIUTIATIbHBIX HYXA'";

- IPUMEHSETCS] HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOoBaHMsIMU cTaThu 14 denepaabHOTO
3akoHa oT 5 ampens 2013 r. N 44-@3 "O koHTpakTHOU cucTeMe B chepe 3aKyIloK TOBapoB, paboT,
YCIIYT JJ1s1 00eCcIedeHus TOCYJapCTBEHHBIX M MYHHUIMITAIBHBIX HY XK'

Kpome Toro, mpu ocymiecTBiieHUH 3aKyIok cyobekTtamu Poccuiickoit denepannul 10KHBI OBITH
YUTEHBI:

- osio)keHus1 nmoctaHoBieHus [lpaButennscTBa Poccuiickoit denepamuu ot 03.12.2020 N 2013 "O
MUHHUMAJIbHOM JI0JI€ 3aKYTOK TOBAPOB POCCUMCKOTO TIPOUCXOXKICHUS";

- noJsio’keHus noctaHoBieHus IlpaButensctBa Poccuiickoit ®eneparuu ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 00s3aTeNIbHON J0J1€ 3aKyNOK POCCUHCKHUX TOBApOB U €€ JOCTH)KEHUU 3aKa3uyuKoM"
(Bmecte ¢ "[lonoxeHwem o TpeOOBaHMSIX K colep:kaHuio M (opme oTduera 00 00BEME 3aKyIOK
POCCHUICKHX TOBApOB, B TOM YKCJI€ TOBAPOB, IIOCTABISIEMBIX MPU BBINOJIHEHUH 3aKyNaeMbIX padoT,
OKa3aHUU 3aKyMAaeMbIX YCIYT, OCYIIECTBICHHBIX B IENSIX JOCTHKEHHS 3aKa3YMKOM MHHHMAIbHOU
00s3aTeNbHOM J0JM 3aKyNOK, O TpeOOBaHUSAX K COAEpKAHHIO OOOCHOBAHMSI HEBO3MOKHOCTH
JOCTHIKEHUS 3aKa3YMKOM MUHHUMAJIbHOU 00s3aTeIbHON JOIH 3aKYMOK POCCHUMCKUX TOBapOB (B TOM
YHCJIe TOBAPOB, IOCTABJISIEMBIX IPH BBIIOJHEHUU 3aKyNaeMbIX padoOT, OKa3aHUM 3aKylaeMbIX
YCIIyT) OTAEIbHBIX BUIOB, MPU OCYIIECTBICHHWU 3aKyMOK KOTOPHIX YCTAaHOBIIEHBI OTPaHUYCHHUS
JIOTIyCKa TOBAapOB, TMPOUCXOJALIMX U3 HHOCTPaHHBIX TOCYAApCTB, O HOPSAKE MOATOTOBKU U
pasMellieHUss B eIMHOW MH(POPMALMOHHOW cHcTeMe B cdepe 3aKyloK TakuX OTdeTra M
obocunoBanus", "IlonokeHHEM O TOpSAIKE, KPUTEPHUSIX U TOCICACTBHUU TPOBEIACHUS OIEHKH
BBITIOJTHEHUS 3aKa3UMKOM OOS3aHHOCTH JTOCTIDKEHUS MHUHHMAIBLHOW 00s3aTENILHON JTOJU 3aKYTIOK
POCCHUICKHUX TOBapOB (B TOM YHCII€ TOBAPOB, TOCTABISEMBIX MPHU BBINOJIHEHUHU 3aKylaeMbIX padoT,
OKa3aHWU 3aKYMaeMbIX YCIYT) OTAENbHBIX BHUIOB, MPHU OCYIIECTBICHHH 3aKyMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS JI0ITyCKa TOBAPOB, MPOUCXOASIINX U3 HHOCTPAHHBIX TOCy1apcTB").

Ipunooscernue N 1

K Memoouueckum pekomenoayusim

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U PYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJIBHBIX OPI'TAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOI'MYECKOHN
HAINIPABJEHHOCTEM "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBII Pesynbrar Cpoxk
MEPOTIPUITHS
1. 'Y TBEPKICHBI: PeruonaabHBIN PacniopsiautenbHbiil [He mo3aHee 31
- JIOJDKHOCTHOE JIUIIO B [KOOPAUHATOP AKT PErMOHAIBHOTO [sHBaps X <2>roaa
COCTaBe oprasa
[PErMOHAIEHOTO MCTIOJTHUTEIIbHON
BEIOMCTBEHHOI'O BIIACTH,
[MPOEKTHOTO oduca, OCYILIECTBIISIOIIETO
OTBETCTBEHHOE 32 rocyJapCTBEHHOE
CO371aHuE U yrpaBjieHue B chepe
(yHKIIMOHUPOBAHHE oOpazoBaHus (j1anee
tenTpoB "Touka -
pocra"; [pacrOpsIUTEIbHBIN
- [I0Ka3aTeIn axT POVB)
e TEIbHOCTH LIEHTPOB
"Touka pocra";

- TunioBoe Ilonoxxenue
0 e TeIbBHOCTH
[lenTpoB "Touka
pocta" Ha TEPPUTOPUU
cyonekTa Poccuiickoit
Denepanun

- IEPEUYEHb
00111€00pa30BaTENbHbIX]
OpraHu3alnii,
[PaCIOJI0KEHHBIX B
CEJIbCKOM MECTHOCTH U
MaJIbIX TOPOJIax, Ha
0a3e KOTOPBIX
[IaHUpYETCs CO3TaHKe
[lenTpoB "Touka

ocra'.

2. CchopmupoBan u PernonanbHbIN [Irncemo CornacHo
COIIacOBaH KOOpJAUHATOD, (benepaabHOro OTIEIIEHOMY
MHGPACTPYKTYPHBIH  |penepaabHbIi oreparopa u rpaduKy
ITUCT orepaTop PacIOPSIAUTEIbHBIN

axT POVB
3. OOBsBICHBI 3aKYIIKU  |PerHOHaIbHBIN M3Benienus o He no3aHee | ampens




TOBAapOB, PaboT, YCIYT [KOOPAWHATOP [IPOBEICHUU X roga
i co3fanust LlenTpos 3aKYTIOK
"Touka pocra"
CdopmMupoBaHbI PernoHaibHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOECKThI 30HUPOBAHMS [KOOPIAUHATOP axT POVB X roga
[{enTpoB "Touka

ocra"
[IpoBeieH MOHUTOPUHT|PErnoOHaIbHbBIN [To dhopme, 25 aBrycra X roja,
padoT Mo MPHUBEICHUIO [KOOPAUHATOP OIpeaesieMoi ajiee €XKEroIHO
rionianok Llentpos MuHIpPOCBEIICHUS
"Touka pocra" B Poccun nnm
COOTBETCTBHE C DenepaibHBIM
METOINYECKUMU 0IepaToOpoOM
[PEKOMEHIalluMU
MUHIPOCBEIEHUS
Poccun
Hadano paboTsl PernonanbHbIN upopmannonHoe |l centsiOps X roaa
[{enTpoB "Touka KOOPIUHATOP ocselienne B CMU

ocra"
E>xexBapTanbHbII PernonanbHbIN OTtuer 1 oxta6ps X rona,
MOHHUTOPHHT KOOPIMHATOP DdenepanbHOMY nanee -
BBITIOJTHEHUS orepaTopy Io €KEKBapTAJIbHO B
[oKasaresei co3aaHus UTOraM TeYeHHE 2-X JIeT
1 (QYHKIIMOHUPOBAHUS MOHUTOPHHTA

eHTpoB "Touka
ocra"

<2> X - roj nmosy4eHust CyOcuanu.

Ipunosxcenue N 2

K Memoouueckum pekomeHoayuam

OYHKIIMOHUPOBAHHIO B
OBIHIEOBPA3OBATEJ/IBHbBIX OPT'AHU3AILIUSAX,

MHWHHUMAJIbHBIE HHIUKATOPBI U IIOKA3ATEJIA
PEAIMBALIUU MEPOIIPUATHUU 110 CO3JAHUIO U

PACHOJIO)KEHHBIX B CEJIbCKOH MECTHOCTHU U

MAJIBIX TOPOJAX, HEHTPOB OBPA3OBAHUA

ECTECTBEHHO-HAYYHOHU U TEXHOJOT'NYECKOM

HATIPABJIEHHOCTEM "TOYKA POCTA"



HaumenoBanue MuHuManeHoOe MuHuManbeHOE Meroauka pacuera
UHINKATOpa 3HAYEHHE B rOJ1 V11 | 3HAYEHHE B IOJ JJIs MUHUMAaJIbHOTO
(mokasarens) 00111€00pa30BaTENIbHBIX| MAJIOKOMIUIEKTHBIX |[TOKA3aTelsl B LIEJIOM 10

opraHuzanuii, He  |00meo0pa3oBaTeIbHbIX| CyOBbeKTy Poccuiickoi
SIBIIAFOLLINXCS OpraHu3aui ®denepauuu, B roj
MaJIOKOMIUIEKTHBIMU
YucneHHocTh 300 100 CymMa 3Ha4eHU I
0OyJaronuXxcst (B rox otkpbiTHs - 150)|(B rog oTkpbiThs - 50) [moka3aTens mo BceM
00111€00pa30BaTENBLHOM 00111€00pa30BaTENILHBIM
OpraHu3aIuiy, OpraHusanusam, Ha 6aze

OCBaMBaIOIINX JBa U
boJiee yueOHBIX
[peaMeTa U3 yncia
[peIMEeTHBIX o0nacTei
"EcTecTBeHHO-Hay4YHbIE
rpeaMeThl'”,
"EcTecTBeHHbIE HayKH'",
"MaremaTuka u
mHpopmaTuka',
"O011ecTBO3HAHUE U
ecTecTBO3HaAHHUE",
"TexHomorus" u (Wn)
KYpCBbl BHEYPOUYHOU
NesITeIbHOCTH
OOLIEMHTEIUIEKTYaIbHON
HaIpaBIEHHOCTH C
MICII0JIb30BaHUEM
CpeAcTB O0yUYeHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

KOTOPBIX CO3AI0TCSI
eHTpbl "Touka pocra"

(4enoBek)

ducneHHoCTh 60 30 CyMMa 3Ha4eHHI
00y4JaroImuxcst (B rox otkpbiTHs - 30) |(B rox OTKphITHs - 15) |[MoKa3arens mo Bcem
00111€600pa30BaTENbHOM 00111600pa30BaTEIbHBIM
OpraHu3aIny, OpraHu3aIysIM, Ha 0a3e
0OCBaMBAIOINX KOTOPBIX CO3/1al0TCS
ITOITIOJTHUTEIIbHBIE eHTpsel "Touka pocra'
0011e00pa3oBareIbHbIC

MPOTPaMMBI

TEXHUYECKON U
€CTECTBEHHO-HAyYHOH
HAIPaBJIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeAcTB O0yUYeHHs U
BocniuTaHus LlenTpa
"Touka pocra" <4>
(4emoBeK)

100

J{oJIs1 megaroruaecKux

100

100




pPaOOTHUKOB LIEHTpPA
"Touka pocra",
[pouie X o0ydyeHne
[0 MpOrpaMMaM U3
peecTpa mporpaMm
[OBBILICHUS

KBTI (DUKAITH
(beneparTbHOTO
oniepaTopa <5> (%)

<3> Hcnonb3oBaHue CpeACcTB 000pyA0BaHus, 00yUEeHHs U BOCIIUTAHUS BO3MOKHO Ha BCEX YPOBHSX
o0uiero o0pa3zoBaHus U LeIeco00pa3Ho Ui pealn3alidil YpPOUHO U BHEYPOUHOHN NEATEIBHOCTH IO
IporpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYeCcKOW HarpaBieHHOCTeH. Pacuer moxazaresns
npelycMaTpuBaeT  CyMMHpOBaHHE  YHMCICHHOCTH  OOydaromuxcsi — oOuieo0pa3oBaTenbHOM
OpraHu3aly, KaXAbli U3 KOTOPHIX 3aJ€HICTBOBAH B OCBOEHUH HE MEHEE JBYX IPEAMETOB, KYpPCOB,
JUCIHUIUIMH (MOJyJNiel) €CTeCTBEHHO-HAYYHOW W TEXHOJIOTMYECKON HamlpaBlIEHHOCTEH B paMKax
peau3ali OCHOBHBIX O0I1€00pa30BaTENbHBIX MPOrpaMM. YUYUTBIBAIOTCS y4yeOHBbIE MPEIMETHI U3
yrcla MpeaMeTHeIX obnacteit "Marematnka u  uHdopmaruka", "OOiecTBO3HaHHE W
ecrectBo3Hanue", "Texnonorus", "EctectBeHHO-HayuHble npeaMerhl”, "EcTecTBeHHbIE Hayku'" H
(unu) Kypchl BHEYPOUHOH JAEATEIHLHOCTH, Peajln3yeMble C HCIOJIb30BAHHEM CPElICTB OOydeHHUs U
Bocriutanus lLlentpoB "Touka pocta". B ciyuae, eciu B oOuieoOpa3oBaTebHON OpraHU3aIliH,
o011asi YUCIEHHOCTh 00YYAIOIIMXCSl MEHbIIE YKa3aHHOTO 3HAYCHHMsI, 3HAYCHUE MOKA3aTeNsl TOJKHO
cocTaBlsTh He MeHee 80% OT 001Ieli YUCICHHOCTH 00y JaroNIXCsl.

<4> B cnyuae, ecnu B 0011€00pa30BaTeIbHOM OpraHU3aliy, o01ast YUCICHHOCTh 00yYaromuxcs
MEHbBIIIE 3HAYEHHS, YKa3aHHOIO B IOKa3aTese 1, 3HaueHHe MoKa3aTensl JOJDKHO COCTaBJISATh HE
menee  20% ot  oOmeid  yMciaeHHocTH — oOywaromuxcs.  JAsS  MaJOKOMIUIEKTHBIX
0011e00pa30BaTeIbHbIX OpPraHU3alMi JOMYyCKAaeTCsl OTCYTCTBHE JUIEH3UM Ha JIOMOJHUTEIbHOE
0o0pa3oBaHUE U pPeann3yeMbIX IPOrpamMM JOMOJHUTEIBLHOIO 00pa30BaHMUs.

<5> B cootBercTBUM ¢ NYHKTOM 2 yactu 5 ctatbu 47 denepanpHoro 3akona ot 29.12.2012 N
273-®3 "OO6 o6pa3zoBanun B Poccuiickoit ~®epepauuu" TOBbILIEHHE  KBalTU(UKALUU
NeAarornyeckux pabOTHUKOB OCYIIECTBIISIETCS HE peXe OJHOro paza B Tpu roza. IloswimieHue
KBaJM(UKAIMK Mearornyeckoro pabotHuka nentpa "Touka pocra" 3acUMTHIBaeTCS MpPU HAIMYUU
JIEUCTBYIOMIETO (C J1aThl MPOXOXKJICHUS MPOIUIO He Oosiee 3 JIET) YIOCTOBEPEHUsSI O TMOBBIIICHUU
KBaJM(UKAIMK 110 MpOrpaMMaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsM Llentpa "Touka pocra',
WIA TIPOXOXKICHHH OOydeHHs IO mporpammam (enepanrbHOro omnepartopa. Takke y4YHTHIBaeTCS
HaJIMYMe Yy TNEeNaroruyeckux paOOTHUKOB YAOCTOBEPEHHH O TOBBIIIEHUH KBaIH(PUKALUU T10
nporpaMmmaM  u3  @DenepasibHOrO peecTpa 00pa3oOBaTENbHBIX POrpaMM  JOMOJHUTEIHHOTO
npodecCHOHAIBLHOr0 00pa30BaHMUA.

Ipunoxcenue N 3

K Memoouueckum pexomeHoayuam

IHEPEYEHb OBIIEOBPA3ZOBATEJIBHbBIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U PYHKIIMOHUPOBAHUE HIEHTPOB
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OBPA30OBAHUS ECTECTBEHHO-HAYYHOM "
TEXHOJIOTHYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B _ T'OAdY B PAMKAX ®EJIEPAJIBHOI'O
IMMPOEKTA "COBPEMEHHASI IIIKOJIA"
HAIIMOHAJIBHOTO ITPOEKTA "OBPA3SOBAHHUE" B

POCCUMCKOHN ®EJIEPAILINN)

(HAUMEHOBAHMUE CYBBEKTA

HaumenoBanune
MYHULUIIAIBHOTO
oOpa3oBaHUs

/1]

HaunmenoBaunue

0011600pa3oBaTeIbHON

opraHusanuu, Ha 6asze

KOTOPOH IJIaHUpYyeTCs

coznanue llentpa
"Touka pocra"

IOpunnueckuii anpec
00111600pa3oBaTeIIbHON
opranusanui (1o

yCTaBy)

YucneHHoCcTh
00y4JaroIuXCcs

ManokoMInuiekTHasS
(ma/HeT, KOJIMYECTBO
KJIACCOB-KOMILJIEKTOB)

Ipunooicenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30BAHUSA
ECTECTBEHHO-HAYYHOMN U TEXHOJOINYECKOM
HATIPABJJEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAUMEHOBAHUME OBIIEOBPA3OBATEJBHON
OPITAHM3AIINN>

1. O01mue MoJIOKEeHUA

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HarpaBieHHOcTel '"Touka
pocta" Ha 0a3e <HaMMeHOBaHHE 00IIE00pa3oBaTEIPHON Opranmu3anun> (naiee - LleHTp) co3man ¢
[ENbI0 Pa3BUTHUS y OOYYAIOIIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTH4eCcKoW, HH(OpPMAIMOHHON
TpaMOTHOCTH, @OpMHpOBaHI/Iﬂ KPUTHYECKOI'O MW KPEAaTHUBHOI'O MBINIJICHUA, COBCPIICHCTBOBAHUA
HABBIKOB €CTECTBEHHO-HAYYHOH M TEXHOJIOTUYECKON HANPaBIEHHOCTEH.

1.2. L[CHTp HC SBJSCTCA INOPUIUYCCKHUM JIMIIOM U I[CﬁCTByCT AJId AOCTHXKCHUA YCTABHBIX e

<HaWMMeHOBaHHE 00IIe00pa30BaTEIHLHON OpraHM3anuu> (nanee -

Yupexaenue), a Takke B IENIX

BBINIOJIHCHHUA 3aaa49 HW JOCTHXKCHUA nmokaszarejieii u PE3YJIbTATOB HAIIUOHAJIBHOTO IIPOCKTA

"OG6pa3oBanue".

1.3. B cBoeit pgestenbHocTu LleHTp pykoBoactByercs @DeaepanbHbIM 3aKOHOM Poccuiickoit




Oenepannu ot 29.12.2012 N 273-®3 "OO6 obpazoBanuu B Poccuiickoii Denepanun", ,
JpPYTMMH HOPMAaTHBHBIMM JOKymMeHTaMu MunucrepcrBa npocseuieHuss Poccuiickonn ®enepauuu,
VMHBIMM HOPMAaTUBHBIMHM IpaBOBbIMH akTamu Poccuiickoit Pdenepanuu, nporpamMmon pa3BUTHUS
<HauMEHOBaHHE O00IIe00Pa30BaTENFHON OpraHU3alMu™>, IUIAaHAMU pabOTHl, YTBEPKIECHHBIMU
ydpeaurtenem U HactodmuM [lonoxxenuem.

1.4. IleHTp B CBOCH EATEILHOCTH MOAUYMHSICTCS PyKOBOAUTEIIO YUpEKACHUS (IUPEKTOPY).

2. Lean, 3apaum, pyHkuuu aesarejbHocTu Henrpa

2.1. OcHOBHOH wLENBIO JeATeNbHOCTH lLleHTpa sBI€TCS COBEPLIEHCTBOBAHWE YCIOBUM IS
MOBBIIIICHUST KadecTBa OOpa30BaHUs, PACIIMPEHHS BO3MOXKHOCTEH OOydYaloONUXCS B OCBOCHHH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HampaBJICHHOCTEH, Mporpamm
JIOTIOJTHUTEIBLHOTO0 00pa30BaHUs €CTECTBEHHO-HAYUYHON U TEXHUYECKOW HANpaBIEHHOCTEH, a TaKXke
JUTSL TPAKTHYECKON OTpabOTKU yueOHOro MaTepuaia mo yueOHsiM npeameram "dusuka', "Xumus",
"Buonorus".

2.2. 3amauamu LlenTpa sBasitoTCs:

2.2.1. peanu3anus OCHOBHBIX O0OLIEOOpa3oBaTEeIbHBIX NPOrpaMM IO Y4EOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKOM HAIIPaBICHHOCTEW, B TOM YHUCIIE B paMKaxX BHEYPOYHOMU
NeSITeIbHOCTH 00yUaroIMXCs;

2.2.2. pa3paboTka M peanu3alys pPa3HOYPOBHEBHIX JOMOJHHUTENIBHBIX O00I1€00pa30BaTEIbHbBIX
MporpamMM €CTECTBEHHO-HAYYHON M TEXHUYECKOW HANpaBJIEHHOCTEH, a Tak)Ke€ MHBIX MpOrpamm, B
TOM YHUCJI€ B KAHUKYJISIPHBIN TIEPUOI;

2.2.3. BOBJIEYCHHE O0YJAIOIIUXCS U MTEarornaecKuX pabOTHUKOB B MMPOEKTHYIO JESITEITHHOCTD;

2.2.4. opraHuzanMs BHEY4eOHOM JIEeATENIbHOCTH B KaHUKYJSApPHBIA mepuoj, pa3paboTka H
peanu3alys COOTBETCTBYIOUIMX 0Opa30BaTeNbHBIX MpOrpaMM, B TOM 4HcCIe JJs Jarepei,
OpraHM30BaHHBIX 00pa30BaTEIbHBIMU OPTaHU3ALMSIMH B KAHUKYJISIPHBIN TIEPUOI;

2.2.5. TOBBINICHUE HpO(I)eCCI/IOHaJ'ILHOl"O MacCcTEpCTBa MNEAArOrMUCCKUX pa6OTHI/IKOB L[eHTpa,
PCAIN3YIOMUX OCHOBHBIC U JOIMMOJIHUTCIILHBIC 061ueo6pa3013aTeanme IporpamMMmal.

2.3. lleHTp 1715 JOCTH>KEHUS LIEIH U BBIMOJIHEHMS 3a/1a4 BIPaBe B3aUMOJIEHCTBOBATD C:
- pa3IMYHBIMHM 00pa30BaTEIbHBIMUA OPTaHU3AUAMU B ()OpPME CETEBOIO B3aUMOJICHCTBHUS;
- ¢ UHBIMH 00pa30BaTEIbHBIMU OpPTaHU3AIMAMU, Ha Oa3e KOTOPBIX cO3/1aHbl eHTpHI "Touka pocra";

- c (enepadbHbIM OINEPATOpPOM, OCYLIECTBISIOMIMM (QYHKIHUM 10 HHPOPMAIMOHHOMY,
METOAUYECKOMY U OPTaHU3aLUOHHO-TEXHUYECKOMY COIPOBOXKACHUIO MEPOIIPUATHHI 110 CO3IAHUIO U
dbyHKIMOHUpOBaHUIO 1eHTpoB '"Touka pocra", B TOM UHCI€ IO BOMNPOCAM IOBBIIIEHUS
KBaJTM(HUKAIUU TeJarOTHYeCKUX paOOTHHUKOB;

- 00y4JarmuMHUCS U POIUTENIMU (3aKOHHBIMU TNPEACTABUTEISIMHU) O0yYaromMXcs, B TOM YHCIE C
NPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHM.

3. lHopsinox ynpasJenusi llenrpom "Touka pocra'

3.1. PyxoBomutens VYupexaeHus M3MA€T JOKaJIbHbIA HOPMATHBHBIA aKT O Ha3HAYEHUU
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pykoBoautens LlenTpa (KypaTopa, OTBETCTBEHHOIO 3a ()yHKIIMOHUPOBAHUE U PA3BUTHUE), a TAKKE O
co3nanuu Llentpa u yreepxkaenuu Ilonoxenue o nesrenpsHocT LienTpa.

3.2. PyxoBomutenem lleHTpa MokeT OBITh HAa3HAYECH COTPYAHHK YUPEKJACHHUS U3 YHUCIA
PYKOBOJSIIIMX U MEJarOrMuecKux pabOTHUKOB.

3.3. PykoBoaurens LlenTpa 00s3an:
3.3.1. ocymiecTBISITh ONIEPATUBHOE PyKOBOJACTBO LleHTpoM;

3.3.2. npexncraBiATh UHTEpECHl LleHTpa MO NOBEPEHHOCTH B MYHHUIMIAIBHBIX, TOCYJapCTBEHHBIX
opraHax peruoHa, OpraHM3alusaxX I pean3anuu 1emnei u 3agad Llenrpa;

3.3.3. orunteiBatbes nepea PykoBoaurenem YupexxaeHus o pesyibratax padotsl Llentpa;

3.3.4. BBINONHATH HHBIE OOS3aHHOCTH, IPEIYCMOTPEHHBIE 3aKOHOJATEIBCTBOM, YCTaBOM
VYupexieHus1, JOJKHOCTHOM HHCTPYKIHEH U HacTosmuM llooxenuem.

3.4. PyxoBoautens Llentpa Brpase:

3.4.1. ocymiecTBIATh pacCTaHOBKY KaapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
[IPUKA30M PYKOBOJUTENS Y UpEkKACHUS;

3.4.2. 10 COrJacOBaHUIO C PYKOBOAMUTEIIEM Y UpPEXKICHHS OPraHU30BbIBATh YU4E€OHO-BOCIIUTATEIbHBIN
nporecc B LleHTpe B COOTBETCTBUU C IeNsAMHU U 3a1auaMu L{eHTpa 1 oCyIIeCTBISITh KOHTPOIb 3a €ro
peanu3anuei;

3.4.3. ocywmecTBISATh MOJArOTOBKY OOYYalOLIMXCS K Y4YacTHIO B KOHKypcaX, OJIMMIHANax,
KOH(EpEeHIMSIX U MHBIX MEPOIPHUATHIX MO MPO(UITI0 HallpaBlieHUH aedarenbHocTH LlenTpa;

34.4. 1m0 COIVIACOBAHHMIO C PYKOBOJAUTENEM YUPEKICHUS OCYIIECTBISITh OPraHU3aldi0 U
MPOBEJICHUE MEPOTIPUATHH 1O IPOdUITIO HampaBiIeHUH nesTenbHocTH LlenTpa;

3.4.5. oCylIeCTBIATh MHBIE TIpaBa, OTHOCSIIMECS K JedaTelbHOCTH LleHTpa u He mpoTuBOpeyaue
HeIsiM W BHUJAAM JESTENbHOCTH O0pa30BaTeIbHONW OpraHM3alii, a TakKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.

Ipunooscenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHIALIMM 1O UCITIOJIb30BAHMIO
CTAHJAPTHOI'O KOMILJIEKTA OBOPY/IOBAHUS
LIEHTPA "TOYKA POCTA" IIPU PEAJIM3ALINM
MPOT'PAMM ECTECTBEHHO-HAYYHOM U
TEXHOJOTMYECKOU HAMTPABJIEHHOCTEM

[lepeueHr cTaHgapTHOTO KOMIUIEKTa OOopynoBaHUs s ocHamieHus llentpoB "Touka pocra"
c(OpMHPOBAH C YUETOM pPsijia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMIT TPEeeMCTBEHHOCTH CUCTEM 00opynoBaHus. OO6opyI0BaHHEe AJIsl TPOBEACHUS YUEHUYECKUX
NPAaKTUYECKUX DPA0OT sBIsIeTCS OOIMIMM Ul YpOBHEH OCHOBHOTO OOIIEr0 M CpEelHEro OOIIero



oOpa3oBanus. B cucteme HarisigHbIX CpeAcTB OOYyYEHHS U JIEMOHCTPAIIMOHHOTO 00OPYIOBaHUS
UMEIOTCSl 0a30BBIE AJIEMEHTHI, O0IIUe IS OCHOBHOTO OOIIET0 M CPEIHEro OOIIero oO0pa3oBaHMS.
[HudpoBas nabopaTopus u 00OpyIOBaHHME OOINET0 HAa3HAYCHHUS IO3BOJISIOT 00ECIeUYnBaTh
JeSITeTbHOCTh O00y4YaroOMmMXCsi Kak B OCHOBHOW, TaK M B CTaplIed IIKOJIE, & B COBOKYITHOCTH C
upoBbIMU JTab0paTopusMU MO (PU3UKE, OMOJOTUU U XUMHUH - MPAKTHYECKYIO JIeATEIbHOCTh B
paMKax M3y4eHHs eCTeCTBEHHO-HAay4HBIX npeaMeToB B 10 - 11 kimaccax Ha yriayOieHHOM YpOBHE.

[TpuHIMIT coYeTaHWsT KIACCUYECKHMX W COBPEMEHHBIX CPEICTB H3MEPEHH U  CIOCOOOB
IKCIIEPUMEHTAJIBHOTO HCCIICOBaHUs siBICHUNA. B coctaB 000pynOBaHMS BXOISAT KIACCHYECKHE
CpeICcTBAa H3MEpeHHUs (HalmpuMep: JAUHAMOMETPBI, CTPEIOYHBIC aMIIEPMETP H BOJBTMETP) H
nrdposbie mpubOpHl (Hampumep: nU(poBbIE BEChl, CeKyHIOMEP) U AaTYUKU. COOIIIOIEHHE 3TOTO
NPUHIUIIA UMEET 0c000€ 3HAYCHHUE Il YPOBHSI OCHOBHOTO O0IIETro 00pa3oBaHMsl, MOCKOJIBbKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO CO CIOCOOaMU M3MEpeHHs (U3NYECKUX BEJIHYUH, (opMUpyeTcs
MOHMMAHWUE TPHUHIMIIOB JCHCTBUS aHAIOTOBBIX H3MEPHUTEIBHBIX MPHOOPOB W obecredunBacTCs
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB 1IH(POBOIt T1abopaTopHH.

[TpyHIMIT TPHOPUTETA YUEHUUYECKOTO IKCIEPUMEHTA Ul pealn3allii CUCTEMHO-/1EATEIbHOCTHOTO
noaxonaa. Peanusanus cHUCTEMHO-AEATEIBHOCTHOIO MOJX0/a B OOYYEHUM €CTECTBEHHO-HAy4YHBIM
npeaMeraMm Oasupyercsi B IEpPBYIO OdYepelb Ha BOBJICYCHHUH OOYYAIOIUXCS B MPAKTUYECKYIO
NeSITebHOCTD 10 MPOBEJCHUIO HAOM0ACHNH 1 onbITOB. [103TOMY 3HauMTENbHASA YacTh HAOIIOAEHUH
U ONBITOB, KOTOpPbIE B TPAAULMOHHOW METOAMKE MpEAJarajuch Kak JIEMOHCTPAI[MOHHBIE,
HepEeHECeHbl B pa3psijl yYeHHUUeCKUX paboT. Cienyer OTMeTHTh, YTO B HACTOALIEE BPEeMs HU3yUyeHHE
Gu3MKM, XUMHH ¥ OHWOJOTMM B OCHOBHOHW WIKOJIE M Ha 0a30BOM YpPOBHE CTapiieil IIKOJIBI
OPUEHTUPYETCSI Ha OCBOCHHE €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KOTOPOE UAET 4epe3 pa3BUTHUE
CIIOCOOHOCTEH yualMxcs aHaJIU3upOBaTh Pa3HOOOPA3HYIO €CTECTBEHHO-HAYYHYIO MH(GOpPMAIUIO U
UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS U1 OOBSCHEHMS SIBICHUM M MPOLIECCOB OKPYXKAIOIEro MHpA;
MOHMMATh OCOOCHHOCTH MCIIOIb30BAaHUS METOAOB €CTECTBO3HAHMS JUISl TMOJYYEHHS] HAay4HbIX
JAaHHBIX; MPOSABIIATH CAMOCTOSTENBHOCTh CY)KJIEHUI U MOHMMATh POJIb HAYKH M TE€XHOJIOTMYECKHX
MHHOBAIIMM B pa3BUTUHU OOIECTBA; OCO3HABATH BAKHOCTb HAYUYHBIX HCCIEIOBAHUNA U HX CBA3b C
HalllUM MAaTE€pUAJIbHBIM OKPYXXEHHEM M COCTOSHUEM OKpyXKaromed cpeabl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTh IPEAINOaraeT akleHT Ha METOOJOrHI0 HAyKH U HaIpsIMYIO
CBSI3aHO KaK ¢ OOIIMM YHCIOM YYEHHYECKUX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK M
HAIPaBJIEHHOCTbIO HUX Ha (OpMHpPOBAHME CAMOCTOSITENILHOCTH JEHCTBUM NpU MPOBEICHHUU
HaOJr01eHU, N3MEpEeHU U ucceT0BaHHMH.

Hcnonp30BaHue CpEACTB HAINIAIHOCTH W Y4eOHOro oO0opyaoBaHus B Y4eOHOM mpoIiecce
HaIpaBJICHO Ha BBIMOJHEHUS CIEAYIOMMX (PYHKIUNA: oOecrieunBarOT 0o0Jiee MOJHYI0 W TOYHYIO
uH(popMaIMio 00 M3y4aeMOM SIBIEHUU WIH OOBEKTE U TEM CaMBIM CIOCOOCTBYIOT IMOBBIIICHUIO
KadeCcTBa O6y‘-IeHI/I$I; IOMOraloT B MaKCHMaJILHOU MCpPE Pa3BUTh IMO03HABATCIIBHBIC HWHTCPECHI
yYaIUXCs; MOBBIMIAIOT YPOBEHb HATTSAHOCTH M JOCTYITHOCTH OOYYEHHsI; YBETHYHUBAIOT O0BEM
CaMOCTOSITENTFHOW Pa0OTHI YUAIIUXCSI HA YPOKE U BHEYPOUHOH JIESTEFHOCTH; CO3Af0T YCIOBHS JUIS
OpTraHHU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U MCCIIEOBATEIBCKON NeATeIbHOCTH; JAI0T
BO3MOJKHOCTh JIOCTyITHEE M TJIy0Ke PacKpBITh COAEpKaHWE y4eOHOTO MaTepHuaia, ClOCOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS TOJIOKUTEIBHBIX MOTUBOB O0OYUYEHHUS.

Baxwneitmeld vacteio ocHameHus llentpa "Touka pocta" sBisercs uudposas nadoparopus,
nepevyeHb JaTYMKOB KOTOPOW IMO3BOJISIET MCIIOJIB30BaTh 3Ty JAOOpaTOPHIO MPU M3yYeHHH (PU3MKH,
XUMHHU M OMoJoruu. BeeneHue B HIKOJBHBIN 3KCIIEPUMEHT LU(POBBIX JATYUKOB JAJISI PETUCTPALIH
Pa3JIMYHbIX BCIUYHUH W BO3MOKHOCTHU HCIOJIB30BATH KOMIIBIOTCP (CMapT(I)OH HIJIN H.HaHI_HeT) JJIsL
pacyeToB U O(GOPMIICHHS pE3yJbTaTOB OIBITOB, MO3BOJSET NEPEHTH HAa HOBBIM KaueCTBEHHBIN
YPOBEHb MPOBEACHUS H3MEPEHUM, YIPOCTUB IPOLECC HU3MEPEHUN M TMOBBICUB HX TOYHOCTD.



[TosiBnieHre HMQPPOBBIX TEXHOJOTUH B J1abOpaTOPHBIX paboTax MOBBIMIAET UX AKTyalbHOCTh U
MPUBJIEKATEILHOCTh B COZHAHUHM COBPEMEHHOT'O IIKOJIbHUKA, YCUJIMBAET HATJIAIHOCTh KaK B X0/
ONBITOB, TaK U NpU 00pabOTKe pPEe3yJbTAaTOB C HCIOJB30BAHHEM IPOTPAMMHBIX cpeiacTB. s
OKCIIEPUMEHTOB IO OWOJIOTUM M XHMHHU 3TO SIBISICTCS 3HAYUMBIM TIEPEXOJIOM OT KAa4€CTBEHHBIX
HAOJIO/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanue HH(prBOﬁ J'Ia60paTOpI/II/I CYHECCTBCHHO HU3MCHAACT IMOAXOAbI K IPOBCIACHUIO U
ACMOHCTPAlMOHHBIX, 1 YHCHUYCCKUX OIIBITOB:

Hcnonb3oBanne HUQPOBBIX AATYMKOB B KAYECTBE H3MEPUTENBHBIX HHCTPYMEHTOB H3MEHSET
MOJXO/IbI K IPOBEJICHUIO MIPSIMBIX U3MEPEHUH (PU3NYECKIX BEINYHH.

TpaguMOHHO B KadyecTBE CPEIACTB HM3MEpPEHHs HCIOJIB30BAIUCH MPOCTEUIINE WHCTPYMEHTHI
(pplYaXHBIC BECHI M PAa3HOBECHI, MEH3YpKa, JAUHAMOMETD, TEPMOMETP) M CTPEIIOYHbIE MPHUOOPHI
(amIiepmMeTp U BOJIBTMETD).

Hcnonb3oBanue I_II/I(I)IZ)OBLIX AAaTYUKOB ITO3BOJISICT HAa COBCPIICHHO APYIOM KAaYECCTBCHHOM YPOBHC
MMPOU3BOJANTL H3MCPCHUA BPCMCHHU, PACCTOAHUA, HUMCTbL BO3MOXHOCTH PCruCTpupoBaTb MU
Ha6J'IIO,I[aTb N3MCHCHHEC BO BPCMCHHU TAKUX BCINYHH KaK TCMIICPATYpPaA, IJICKTPHUICCKOC HAIIPSKCHUC,
CHhJia TOKa U T.[.

OTH BO3MOXXHOCTH TIO3BOJIAIOT, HANPUMEpP, HA YPOKaxX (PU3UKH C BBICOKOW TOYHOCTHIO M3MEPHTH
MT'HOBEHHYIO CKOPOCTb T€Ja, JIBHXKYIIErOCsS HEpaBHOMEPHO, HaOI0AaTh B JMHAMMKE IpPOLECC
AJNIEKTPOMArHUTHON MHIYKIIMH, BOSHUKHOBEHUE M W3MEHEHUE MHIYKIIMOHHOI'O TOKa, UCCIEN0BATH
U3MEHEHUE TEMIIEPATYphl C TEUEHUEM BPEMEHHU B IIPOLIECCE YCTAaHOBJICHUS TEIIJIOBOTO PABHOBECUSA U
T.J.

Ha ypokax OWOJIOTMH TOSBISETCS BO3MOXKHOCTH THOJIYYMTh KOJIMYECTBEHHbIE JaHHBIE NpHU
IIPOBEJICHUH OIBITOB, HAIPUMEP: NpU ONpeJesieHnu (PaKTOPOB, BIMSIOLUIMX HAa CKOPOCThH Ipoliecca
dorocuHTEe3a, NPU U3YUYECHUM [IbIXaHUs KOpPHEW M JIUCTbEB, MPU HCCIEIOBAaHUU YCIOBHUMH
IpOpacTaHus CeMsH U T.1.

Ha ypokax XxuMuu Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOIAT MPAKTUUECKHE PAOOTHI MO0 H3YUECHHIO
Mpoliecca IEKTPOIN3a, UCCIECOBAHUE SKZO0TEPMUUECKUX U SHIOTEPMUUYECKUX PEAKIUH, TEIIOBOTO
sbdexra ropenus TormBa U T.a. C UCHOJIB30BAaHWEM TPAJAUIIMOHHBIX "aHAJIOTOBBIX" CPEACTB
NMoMOOHbIE W3MEPEeHMsI BBINOJIHUTH HEBO3MOXKHO. OjHaKo, MNpU Tepexojae Ha UPPOBYIO
1abopaTopri0 B TEMAaTHYECKOM IUIAHMPOBAHUM HEOOXOAMMO IMPEAyCMOTPETH JOMOJHUTEIBHOE
BpeMs A 00ydeHHsl paboTe ¢ JaT4YMKaMH, BKJIOYas COOPKY SKCIEpUMEHTAIbHOW YCTaHOBKH C
JATYMKaMH, CHATHE TTOKAa3aHUH C IKpaHa KOMITBIOTEPa, OTMpe/IeIICHUE TTOTPEITHOCTEH N3MEPECHHUI.

Jns paboThl ¢ HU(POBBIMU JaTYMKAMU HCIIOJB3YETCS CHElHalbHOEe MPOrpaMMHOE oOecreueHue,
YCTaHOBJIEHHOE Ha KoMIbtoTep. JlJis KOMMYHUKAalUU HUQPOBBIX NATUYMKOB, 3allMCH U XpaHEHUS
uH(pOpMaLIKK, MOTYYEeHHOHN ¢ MX MOMOUIbI0, ITU(pOBast 1a00paTopus UCIONIb3YeTCsl B KOMILJIEKTE C
HOYTOYKOM C HEOOXOJAMMBIM YCTaHOBJIEHHBIM ITPOTPAMMHBIM 00€CTIeYeHUEM.

Hcnonp3oBaHne KOMIBIOTEPHON (OpPMBI perucTpaly MOJYyYEHHBIX 3HAYEHUHW M IMOCTPOCHHUS
rpadukoB W3MEHSET TOAXOAbl K OdopmIeHHI0 TabOpaTOPHBIX U MPAKTUYECKHX paboT
00yJaromUMHUCH.

JlaHHbBIe, MOyYESHHBIE TTPU TTOMOIIH ITUGPOBBIX TaTYMKOB, BHOCSATCS B DJIEKTPOHHBIE TAOIHUIIBI, YTO
TIO3BOJISIET CTPOUTH TPaQHKH 3aBHCUMOCTEH HMCCIIEAYEMBbIX BEIMYMH Ha 3KpaHe KoMmbioTepa. Ha
OCHOBAHUHU 3TUX Fpa(l)I/IKOB ACJIaTh BBIBOABI O XapaKTCpPC 3aBUCUMOCTH BCIMYHUH OT BPCMCHU HJIN
Ipyrux mapameTrpoB. Ha yrmyGneHHoOM  ypoBHe 1enecooOpa3HoO  00ydaTh  IPOBOJUTH



annpOKCUMAIIMIO BEHIOPAHHBIX TOYEK UTOrOBOM rpapuuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3MPOBATh PYTHHHBIC TPOIEIYPHl 3aIllOJTHCHHS
TaOJIMII, BBIMOJHCHUE OJIHOTHITHBIX pacueToB, MOCTpoeHHs rpadukoB. lludposas dorokamepa
no3BoJsier cororpadupoBaTh COOpPaHHYIO OSKCIEPUMEHTAIBHYIO YCTAHOBKY U IPUKPEIHTH
dororpaduro B 371eKTpOHHBIA oT4eT. TakuM 00pa3oM, OCYHIECTBISIETCS Mepexol K O(hOPMIICHHUIO
AJIEKTPOHHOTO OTYETa O MPOJICITAHHOM YKCIIEPUMEHTE, IIPOCKTHOM WIJIA UCCIIEIOBATEIBCKON padoTe.

B03MOXHOCTB UCTIONB30BaHMS BHICOHAOIOICHUS 32 IPOIIECCOM BBIMTOJIHEHUS MPAKTHYECKUX padoT
00y4aroIyUMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

DJNEeKTPOHHBIH OTYET O TPOJCTAHHOW IPAKTUYECKOH pPaboOTe MOMKET  CONPOBOKAATHCS
NpUKpeIvieHHON  (oTorpaduei, KoTopas MO3BOJISIET OICHUBATH IPABUIBHOCTH COOpaHHOU
9KCIIEPUMEHTAIBHOW  YCTaHOBKH, 0OOJiee TIIOJIHO ONpENeNsATh IMOJHOTY H  NPaBHIBHOCTD
IPOJICJIAHHOTO YICCIIEZIOBaHM, aHAJIM3UPOBATH JIOCTOBEPHOCTb MPECTaBICHHBIX
9KCIIEPUMEHTAIBHBIX JAaHHBIX. [IpM  OJHOBPEMEHHOM  BBIIOJHEHWH Pa3HBIMH  TPYHIIaMH
00yYaroIMXCcs Pa3HBIX HCCIENOBATEIBCKUX PpaboT IernecooOpa3sHO HMCHOJIb30BaTh BUAEO3ANUCH
BCEro xoaa paboT. B aToM ciydae OIEHHMBATBHCS MOTYT HE TOJBKO HPEAMETHBIC PE3YNbTaThl,
CBSI3aHHBIC C MTPOBEACHUEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHHKATUBHBIC W PETyJIATUBHBIC
JCUCTBHA: IUIAHUPOBAHUE DPAOOTHI, OTCIC)KMBAHHME XOAa pabOThl, KOPpEKIMs IUIaHa pPadoTHI,
KOMMYHHKAIMsI B COBMECTHOW JEATENBHOCTH, HATMYUE (MJIM OTCYTCTBUE) KOH(PIUKTOB U CIIOCOOBI
UX PEIICHHUS.

Hcnonb3oBanue nupoBbix J1a60paTOpUil CyIIECTBEHHO PACHIUPSIET CIIEKTP BO3MOXKHBIX OIBITOB H
MCCJIEIOBaHMM, 0COOCHHO 3TO KacaeTcsl U3yueHUs: OMOJIOTHH U XUMHUH.

Pacimmpenue crexkrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATH HA NPUMEPE HU3YUEHHUS
AIIEKTPOMAarHUTHOW MHIYKIUHM B Kypce ¢u3uku. [Ipu MCHonp30BaHUU CTPEIOYHOTO amIiepMeTpa
TPaJUIIMOHHO HAOMIONAIOT JUIIb (AKT BO3HUKHOBEHMSI WHAYKLIMOHHOTO TOKAa B IMPOBOJHHUKE U
M3MEHEHHUE €ro HaIlpaBJIEHUs NMPU U3MEHEHUU CKOPOCTH BHECEHMs] MarHuTa WM €ro MOJSPHOCTH.
Hcnonp3oBaHue IUQPPOBOro JaTyUKa IO3BOJSAET MNONY4YMTh ocuuiuiorpamMmy OJIC uHAYKIUH,
BO3HUKAIOIIEH B KaTylIKe, IPU MPOJIETe Yepe3 Hee MarHuTa. JTO MO3BOJISIET CPAaBHUBATH 3HAUECHUS
MakcuMainbHbIX OJIC mpu mposere yepe3 KaTylIKy MarHUTa ¢ pa3HbIMM CKOPOCTSIMH U C Pa3HOU
HOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJTy4YEHHOM 3aBHCUMOCTH, KOHCTPYHPOBaTh
DKCIEPUMEHTAJIbHBIE 33Ja4l 110 U3YUYEHHIO 3JIEKTPOMAarHUTHON MHAYKIINH.

[udposas mnabopaTopus MO3BOJISET OPraHU30BaTh MPOCKTHYIO M y4eOHO-HCCIIEI0BATEIHCKYIO
JeSITeIbHOCTh IIKOJBHUKOB KaK B paMKaX ypOKOB, TaK M BO BHEYPOUHOH nestenbHOCTH. Hammume
pa3sHOOOpa3HBIX IU(PPOBBIX JATYMKOB JAaE€T BO3MOXKHOCTH TIPOBOJHMTH CaMble pPa3HOOOpPa3HEIC
UCCIICIOBaHMs, ONMUPAsCh HAa MHTEpechl oOyuaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
WCCIIC/IOBAaHUST  HKOJIOTUYECKON HANpaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHUS
OKpY’KaloIIel cpelibl, U3y4EHUIO 3KOJIOTMYECKOT0 COCTOSIHUS MOMEIIEHHUH IIKOJIbI, TOYBbI, BO3/1yXa
B HAaceJEHHOM IyHKTe U T.J. MccnenoBarenbckue paboThl ¢ HCIOIB30BaHUEM LHU(POBBIX JaTUUKOB
nenecooOpasHo mpemtararh ywammmes 10 - 11 kmaccoB B pamkax o00s3aTelbHOM Ui HUX
MIPOCKTHOHN JICATEIIEHOCTH. BBITOTHEHNE TaKUX MPOEKTOB SIBISICTCS OCHOBAHWEM JUIS OIICHKH HE
TOJILKO YPOBHS C(POPMUPOBAHHOCTH MPEIMETHBIX PE3yJIbTaTOB, HO UTOrOBOW OLIEHKU JOCTHIKEHHS
METaNpeIMETHBIX Pe3yJIbTaTOB OOyUYeHHs: KOMMYHHKATHBHBIX (KOTOpBHIE OIICHHBAIOTCS KaK B
npolecce MpoBeIeHUs PabdOThl, TaK M B MPOLECCEe 3aIUThl MPOEKTa MM HCCIEAOBaHMS) U
PEryJIATUBHBIX (KOTOPBIE OLICHUBAIOTCS B MPOIIECCE BHIMOIHEHUSI IPOCKTA).

OcHarenue s u3ydeHusi GU3NKK TPEACTABICHO B BHJIE 00OPYIOBAaHMS IJIsI JEMOHCTPAIIMOHHBIX
OTIBITOB U 00OPYIOBaHUS IS JTA0OPATOPHBIX PA0OT M YUEHUYECKUX OIBITOB, BKIIOYAsl OOy JUIs



€CTECTBEHHO-HAYYHOT'O IHUKJIA MU(PPOBYIO JTA0OpPATOPUIO, a TaKke MU(PPOBYIO JTAOOPATOPHIO IO
¢du3uKe (KaK TOMONIHUTENBHBINA JIEMEHT JJIs YTy OJIEHHOTO U3yueHHsl (PU3UKH).

JleMoHCTpalMOHHOE O00OpYZOBaHUE O0ECIEYMBAET BO3MOXHOCTh HAONIOJCHHST OOJIBIIMHCTBA
M3Y4YaeMbIX SIBJIEHUW, IPOLECCOB M 3aKOHOB. OJTO BO3MOXKHO IPH ONTHUMAJIbHOM COYETAHUH
AHAJIOTOBBIX M LU(POBBIX CpENCTB HAOIMIOACHUWS, aHamW3a W3MepuTenbHOM uHpopmanuu. Tak,
HanpuMep, Uit Kypca (GU3UKH OCHOBHOM IIKOJIBI €CTh BO3MOXKHOCTh JIEMOHCTPAIIUU KJIACCUYECKUX
JIeMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB: MaJeHue Tes B TpyOke HpioToHa, meMoHcTpanusi neicTBUS
atMoc(epHoro naBineHus, 3akoHa [lackans, wu3MeHeHUs oO0beMa Tel TMpU HArpeBaHHUH
(oxJaKAeHUM), TPUTSDKEHHsT MOJeKyl u T.0. HaOGop mo 3JexTpocTaTHKe AaeT BO3MOXKHOCTh
JEMOHCTPALIMM  3JNEKTPU3aLMU TeJl, 3aKOHA COXPAaHEHMs 3apsAna, JUHUNA HANpPsSKEHHOCTH
NIEKTPUYECKOTO0 TMOJIsI M T.JO. U MOXKET MHCIONb30BaThCsl Kak 8§ Kiacce NpU H3YYEHHH
3JIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Kilacce Mpu U3y4eHUU 3JIEKTPOCTATUKH.

[Ipy mpoBeneHWU JEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COONIOMATHCS TPeOOBaHUS K UX
HArJISIIHOCTY (SICHAsI M TIOHSTHASI TOCTaHOBKA OIBITA), BUIUMOCTH JIJIsl BCEX y4anmuxcs kiacca (mpu
HAIMYUU MEJKHX JICTAICH HCIOJB3YeTCS WX YBEIUYCHHOE H300paKEHUE TPU TIOMOIIH
Be0-KaMepbl), 3MOIMOHAIBHOCTH M, MO BO3MOXXHOCTH, 3aHUMATEIbHOCTH (JIE€MOHCTPAIIMOHHBIN
OTIBIT JIOJDKCH BBI3BIBATh WHTEPEC YYAIIUXCS, CO3/1aBaTh MOTHBAIMIO K HM3YyYCHHUIO TPEIMETA) H
yOeIUTENbHOCTH (ITOKA3bIBaTh TOT YPQEKT, HA JEMOHCTPALIMIO KOTOPOTO OH ObLI HANPABJICH).

Opnako peanusanus AEATEILHOCTHOTO NOAXOAa B OOydeHUU (U3HKE TMEPEHOCUT aKIeHT C
JEMOHCTPALlMOHHOTO JKCIEpPUMEHTa Ha ydeHuuyeckuil. Hampumep, mo MexaHHKe HCCIEeOBaHHUE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTENbHbBIX JBIKEHUN IIEPEHECEHO B
YUYEHUYECKUH HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. llpu wusyueHuu
ANIEKTPOAMHAMUKU J1abopaTopHOe 00OpYyJIOBaHHE IIO3BOJIAET HCCIEA0BaTh HE TOJBKO 3aKOHBI
MOCTOSSHHOTO TOKAa, HO C HCIOJb30BAaHUEM KOMIBIOTEPHOTO ocuuiuiorpada IMo3BOJISIET
npoHalII01aTh U UCCIEeI0BaTh 3JIEKTPUUECKUE LEMH MEePEMEHHOro TOKa, OJOK JHO0JI0B MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHbIE XapaKTEPUCTUKU Auona. llpu usyueHum ontuku abopaTopHOE
000py/I0OBaHHE MO3BOJSAET HM3YYUTh 3aKOHBI T'€OMETPUYECKOW ONTHKH (TIpeloMJIeHHE CBeTa B
MONYUUIUHAPE W TOJyYeHHE HW300paKEeHHs B JIMH3aX) M MPOHAOIIONATh OCHOBHBIC SIBIICHUS
BOJIHOBOM onTuku (uHTepdepeHIus | Modspusalus), HUCCIenoBaTh AU(paKIU0 CBeTa
(mndpakunoOHHAS PEIIETKA).

B coorBercTBUM ¢ mpeAMETHBIMH pe3yibTaTaMM o0ydeHus (Qusuke oOopyaoBaHue s
YUYEHUYECKHUX OIBITOB 00ecreunBaeT MPOBEACHHUE CIEAYIOMINX TUIIOB paboT, CrpyNIUPOBAaHHBIX IO
BUJIaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKOW NMPUHAITIEKHOCTH:

1. [IpoBeneHre MPSAMBIX U3MEPEHUH (PU3NUSCKUX BEIUYHMH (M3MEPEHHUE MACChl, 00beMa KUIKOCTH,
TEeMITEPaTypbl YKUIKOCTH, CWJIbI, CHJIBI TOKA, HANPSDKEHHS) C HKCIOJIBb30BAHUEM aHAJIOTOBBIX H
U(PPOBBIX TPHOOPOB.

2. IlpoBepka 3aJaHHBIX MPEATIONIOKEHHUHN (MpsAMble U3MEPEHUs (PU3NUECKUX BETUYMH U CpaBHEHHE
3aJJaHHBIX COOTHOIIEHUIN Mexay HUMHK). Hampumep: mpoBepka yCIIOBHM IUIaBaHUS Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIENOBATEIbHOIO U MapalIeNbHOTO
COEIMHEHUS TIPOBO/IHUKOB U T.JI.

3. Pacuer mo moyyueHHBIM pe3yibTaTaM NPsSMBIX M3MEPEHHH 3aBUCHUMOIO OT HHMX Mapamerpa (B
OCHOBHOII 1IKOJ€) U KocBeHHble u3Mepenus (B 10 - 11 kiaccax). Hanpumep: yckopeHnue Tena npu
PaBHOYCKOPEHHOM  JIBUXKCHHUH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, JKECTKOCTh MPYKHUHBI,
KO2(PUITMEHT TPEHHSI CKOJIBKECHHSI, MEXaHUUecKasi paboTa ¥ MOITHOCTH | T.]I.



4. HaGmonenue sBIEHWN M MOCTAHOBKA OMBITOB (Ha Ka4eCTBEHHOM YPOBHE) IO OOHApPYKEHHIO
¢dakTOpOB, BIMAIONIMX Ha MPOTEKAaHWE JaHHBIX sBJIeHWH. Hampumep: mnpsMonuHeiiHOE
pacrnpocTpaHeHHe CBETa, TUCIEPCUs CBETA; U3YUYEHHE CBOICTB M300pa’keHUs B IJIOCKOM 3€pKaje U
T.II.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT APYrol C MpPEeACTaBICHUEM
pe3yabTaToOB B BUJAE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PaBHOMCPHO ABMWIKYIICTOCA TCJIa OT BPCMCHU ABWIKCHUA TCJId; CHUJIBI TPCHHUA CKOJILKCHHA OT CHUJIbI
HOPMAaJIbHOT'O JAaBJICHUs], KaueCcTBa 0OpaOOTKU MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJIbI TPEHUS OT
miomaan COIPHUKOCHOBCHUSA TCJI; CHJIbBI YIPYTOCTU OT YIAJIMHCHUA IIPYXKUHBIL, BBITaJIKI/IBaIOH_[efl
CHJIBl OT 00beMa NOIpYKEHHON 4acTW Tela M OT IMJIOTHOCTH YKMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJIa, OT IIIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJO U T.1.

JlaGopaTtopHOoe 00OpyZOBaHHE OOECIECYNBACT CAMOCTOSTCIbHBIA YUYCHHUYSCKHI SKCIICPUMEHT,
KOTOPBIA MOXET UMETh pa3iudHbie POpPMBbL: (PPOHTAIBHBIA IKCTIEPUMEHT ((PPOHTAIBHBIC ONBITHI U
nabopatopHble pabOThI), padOThl MPAKTHKyMa, y4eOHO-HCCIENOBATENIbCKHE Pa0OThI U MPOEKTHI
IKCIIEPUMEHTAIBLHOTO Xapakrepa. [Ipy 3TOM HOPMAaTHBHO-0053aTEIbHBIM BHE 3aBUCUMOCTH OT
ypoBHs u3ydeHus: Qu3uku (06a30BBIA WM YIAyOJeHHBI) M 00pa30BaTEIbHON MPOrpaMMBI
(OCHOBHAsI WJIM CPEIHSSA IIKOJA) SBISETCS (POHTAIBHBIN JIKCIEpUMEHT. VIMEHHO mocpeacTBOM
(pPOHTATBHOTO 3KCIIEPHUMEHTAa JOCTHTAIOTCS MPEIAMETHBIC PE3yJbTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCSl CIIOCOOBI JEHCTBHI, COOTBETCTBYIONINE YKa3aHHBIM BBIIIIC
ISTH TUNIAM padoT. JIabopaTopHBbIid MPAKTHKYM IIeJIECO00Pa3eH TOJIBKO MPH YIriyOJIEeHHOM ypOBHE
W3YYCHHS MTPEIMETa.

OnTuManbHBIM Ui JTOCTH)KGHUSI 1eleld TPOBEACHHS (POHTAIBHOTO SKCIIEPUMEHTA SIBISIETCS
npejcTaBieHrne J1a0opaTOpHOro 00Opy/IOBaHMS U MaTEpUaIOB B BUAE TEMaTHMYECKHX KOMIUIEKTOB
[0 MEXaHWUKEe, MOJEKYJIpHOU (PU3MKe, dJIEKTPUUECTBY M onTuKe. Vcrnonp3oBaHue TeMaTuyecKux
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOTO BaXKHEHMIIEr0 yMEHUs, Kak MoJ00p yJaliuMHcs
000pyZI0BaHHS B COOTBETCTBUM C II€JIbI0 HCCIENOBAaHUS U3 W30BITOYHOM HOMEHKJIATYpPHI
NPEIOKEHHOT0 KOMITJIEKTa; MO3BOJISET MPOBOAUTH SKCIEPUMEHTAIbHYIO paboTy Ha Jr000M 3Tare
YpOKa; YMEHbIIAeT TPYAOBbIE 3aTpaThl YYHUTENs MpPU IMOATOTOBKE K YypOKaM, IIOCKOJIbKY He
TpeOyeTcs IepeKOMIOHOBKA 000PYAOBaHUs B COOTBETCTBUU C 3a/]JauaMi KOHKPETHOTO YPOKa.

[Tpy naHMpOBaHUM MPAKTHYECKUX padOT BaXXKHO MUMETh B BUIY, YTO IPEAMETHBIE PE3YJIbTAThI
HKCIEPUMEHTAIBHOTO XapakTepa MOTYT OBbITb OCBOEHBI TOJBKO MpPHU ONTHUMAJIbHOM COYETaHWUU
KpaTKOBPEMEHHBIX (DPOHTAIBHBIX OINBITOB U OJJHOYACOBBIX JA0OPATOPHBIX padoT.

Baxxnoe 3HaueHue umeer TOT (akT, YTO B COCTaB (PPOHTAIBLHOTO OOOpPYAOBAHMS HapALy C
AQHAJIOTOBBIMM BXOJAT M LU(POBBIE cpeacTBa H3MepeHUs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyHJOMEp C JaT4YMKaMH, JJIEKTPOHHBbIE BEChl MU JAaTYMKU HUPpoBoil maboparopuu. Takum
00pa3oM, Ipu MPOBEJCHUN (PPOHTAIILHOTO IKCIIEPUMEHTAa B OCHOBHOM IIKOJIE YYEHUKH 3HAKOMSITCS
C DJIEKTPOHHBIMH CTIOCO0aMH U3MEPEHUN U BBIYUCIICHUH.

brnok o6GopynoBanust Ui y4YyeHMUYECKMX paboT mo ¢usuke chopMupoBaH Ha 0a3e mNepedHs
o0OpymoBaHMS IS TIPOBEACHUS OCHOBHOTO TOCYNAapCTBEHHOTO OJK3aMeHa 1o  (u3mke.
Hcnonb3oBanue mnpubOOpOB M O0OpPYIOBaHUS € E€OUHBIMH I  BCceX  OOyYaroImuxcs
XapaKTePUCTHKAMH TTO3BOJISIET CTaHAAPTH3UPOBATH MPOIEAYPHI BHITOTHEHHUS YKCIIEPUMEHTAITBHBIX
3aJaHUi Ha 2K3aMeHe M 00eCleYnTh HAJeKHYIO OLIEHKY Pe3yJbTaTOB Ha OCHOBAHUU SKCIEPTHOU
IPOBEPKH OTBETOB oOydaromuxcs. [Ipy 3ToM oOcCHOBaHMEM [uii BBIBOJA O MPAaBHIIBHOCTH
NPOBEICHUS JIAaHHOTO OIbITAa SBIAIOTCS PE3YJbTaThl, IMOJYyYEHHBIC YYalUMHCA MOCPEICTBOM
HPSMBIX U3MEPCHNH 3aJTaHHBIX (PU3NYECKUX BEINYNH.



HaGop nnsi mpoBeneHHsT OCHOBHOTO TOCYJIapCTBEHHOTO 5K3aMeHa o0ecreuuBaeT pa3padoTKy
HECKOJBKUX OAHOTHUIIHBIX SaHaHI/If/'I IIpU HUCIIOJIB30BAHUN OIWMHAKOBOI'O O60pyﬂ0BaHI/I$I C pa3sHbIMU
XapaKTePUCTHKAMH. DTOT MOIXO/I IIeJIECO00Pa3HO MUCIOIb30BATh U MPHU MPOBEACHUN (HPOHTAIBHBIX
OMBITOB U JabopaTopHbIX paboT. Hampumep, nmpu mpoBeIeHUN UCCIEIOBAaHHUS 3aBUCHMOCTH CHJIIBI
TOKa OT HAINpPsDKEHUS MOXKHO BBIJICIUTH B Kjacce TPYNIbl, KOTOPbIE OYIyT MPOBOAWUTH JAHHOE
WCCJICIOBAHKE, HCIIONB3Ys PE3UCTOPHI C Pa3HBIM COIMPOTUBIICHUEM, H JIaMmouky. [1o pe3ynpTaTam
MOYKHO CPaBHHUTH TOJYYCHHBIC 3aBHCUMOCTH, OOCYAWUTH TPAHMIIBI BBIIOJHEHUs 3akoHa Oma Juis
y4acTKa [EeMu, OMPEISIUTh COPOTHBIICHUS PE3UCTOPOB.

CrnegyeT OTMETUTH, YTO TPH NPOBEACHHH (PPOHTAIBHBIX ONBITOB W J1a0OpaTOpHBIX paboT B
OCHOBHOI1 11KOJIE TpeOyeTcs 3alucCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHUHN C y4eTOM aOCOIOTHOM
MOTPEITHOCTH. 3/1€Ch MPH  HCIOJB30BAHMM  TPAAUIIMOHHOTO  000OpylIoBaHUs  (MEH3YPOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEITHOCTH I[EJIECO00Pa3HO CBS3BIBATH C IIEHOW JIeTIeHUs Mprbopa, a mpu rnepexojae K nudpoBsM
UHCTpyMeHTaM (UIudpoBble BEChl U JAaTUYMKH) Y4UTh pabOTaTh ¢ OMHCAHMSIMH 3TUX MPUOOPOB,
BBIJICTISIL JTaHHBIE 00 aOCONFOTHOW IOTPEIIHOCTH, JIMOO TpejyiaraTh 3HAYCHHE IOTPEITHOCTH B
TEKCTE 3aJaHuil.

[lpu mnpoBeneHWHM WCCIENOBAaHHUS 3aBUCHUMOCTEH OJHOW (PHU3MUECKOW BEIWYMHBI OT JAPYron
y4amecsi JOJMKHbl OCBOUTH MOCTPOEHUE TPapUKOB C yKa3aHHEM aOCONIOTHBIX MOTPEIIHOCTEH, a
MIPU TIPOBEICHUH PadOT Ha MPOBEPKY MPEANOTIOKEHUM - YMETh CPaBHUBATH 3HAYCHUS IBYX MPSIMBIX
U3MEpPEHUIl C y4yeToM aOCONIOTHON MOrpelmHOCTH (HampuMep, MyTeM CpaBHEHHs] HHTEpPBAjOB
MOJIyYECHHBIX 3HAUYEHMM Ha 4uciaoBoi ocu). I[IpoBeneHune u3MepeHUd W UCCIENOBAHMM B Kypce
¢bm3uku 10 - 11 kiaccoB JOMOJHSIOTCS MCIOJIB30BAHUEM OTHOCHTEIBHBIX ITOTPEIIHOCTEH,
yJamuecss JODKHBI HAYYUTHCA PACCUUTHIBATH OTHOCHTENIBHBIE MOTPEITHOCTH B MPOCTEHIINX
CIIy4asix IpsIMbIX U3BMEPEHHUI U CPAaBHUBATh TOUHOCTh PA3IMYHBIX U3MEPEHUH.

OOpaiiaeM BHHMAaHHE, YTO OLIEHHMBAHHE J1a0OPATOPHBIX pabOT JODKHO 0Oa3UpoBaThCs, Kak U B
KpUTEpUAX OICHUBAHMUsS OJKcHepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otuera o paboTe, a Ha MPAaBUIBHOCTU JIEHCTBUN MO cOOpPY YCTaHOBKHU, MPOBEIECHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN IPUOOPOB.

OcHamieHnue uisi U3y4eHus: OMOJIOTUU TPEACTABICHO KOMIUIEKTaMU J€MOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOapreB M KOJUICKIIMKA TO pa3HbIM TeMaM Kypca OMOJorvu, a Takxke udpoBoit
naboparopuelt A MPOBEIEHUS MpakTUUecKux padbot. Kpome Toro, mpu n3y4eHun GMOIOTUU MOKET
WCIIOJIb30BaTh LU(pOBasi J1abopaTtopusi MO OHOMOTUM (KaK JIOMOJIHUTEIBHBIN JJIEMEHT st
yIIyOJIeHHOTO U3YYEeHUS Kypca).

B y4eOHOM mporecce ydwamuecs IODKHBI MOJTYYUTh BO3MOXKHOCTH YYBCTBEHHOI'O BOCHIPHUSTHS
U3y4aeMbIX sIBIEHUH 1 00beKTOB. OIHAKO M3ydyaeMble SIBICHUS U OOBEKTHI HE BCErJa MOTYT OBITh
HEMOCPEJCTBEHHO BOCIPOM3BEIEHBl WM IOKa3aHbl B yuyeOHOM momelieHuu. B sTtom ciydae
y4eOHOe 000pyAOBaHUE aeT BO3MOXKHOCTb MX BOCIPOM3BECTH ONOCPEOBAHO, YEPE3 KOJIEKIIHIO,
repOapHbIi TUCT, MUKpOMpenapaT, MoJiellb, BUI€O(PparMeHT U T.1I.

Bnaxnble mnpenaparel MpeACTaBISIOT CcOOOW HaTypajibHble OOBEKTH, CMOHTHpPOBaHHBIE Ha
CTEKJISTHHOW TUIACTUHKE W OIYIIEHHBIE B CTEKJIIHHBIN LWIMHIP C KOHCEPBUPYIOLIEH XKUAKOCTBIO,
a100 TpeNCTaBICHHbIE B IUIACTUKE. 3/1€Ch IMpEAaraloTcs TOTallbHbIE Mpenaparhl, MO3BOJISIOLINE
U3y4YaTh BHEIIHEE CTPOCHUE OpraHu3Ma WM ero yact, (Hanpumep: "Kopenb 6060BOro pactenus ¢
knyoenpkamu'", '"l'agroka'); aHaTroMuueckWe TIpenaparbl, NpeJHA3HAYCHHBIC I HW3YYCHUS
BHYTPEHHEr0 CTPOEHHUS OpraHM3Ma WIM €ro opraHoB (Hampumep: "BHyTpeHHee CTpoeHHe
nsarymku", "BHyTpeHHEe cTpoeHHne NTUIBI"); OMOJIOTHYECKHE MpernapaThl, JaroIie MPeCTaBICHUE



0 CTamusx pa3BUTHs opraHusma (Hampumep: "Pa3Butue xoctuctoil peiObl", "Pa3zButne kypuirs").
Bnaxxnbie mpenaparbl UCMONB3YIOTCA KaK pa3/aTOYHbIA MaTepuai B MPOIecce JAEMOHCTpAlUU MPpU
M3YYEHUH HOBOTO MaTepuaja WJIM B I[POLECCE BBINOJHEHUS MPAKTUYECKUX 3aJaHHil,
pa3pabOTaHHBIX HA UX OCHOBE.

['epOapun - coOpaHue MpPEeCCOBAHHBIX, 3aCYIIEHHBIX PACTCHUN WIIM UX YacTel MOMOTaloT H3y4aTb
pacteHue B KaOWHETE M y3HaBaTh €ro B MpHUpoje, a repbapuzanus - Haubosee MpPoCToil crnocod
COXpaHEHHs PACTCHHMH M WX YacTeil B TeueHHe IMTENBbHOro BpeMeHH. B mepeune mpeanaraercs
cucreMatuueckuii repbapuii (Hampumep, "OCHOBHBIC T'PYIIBI pacTeHHi") U repdapuii 1Mo oOoIei
Ouonoruu (KOTOPBIA TO3BOJIET MPOMIUIIOCTPUPOBATH HM3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CUCTEeMaTUYECKUE KaTerOpuH U BHUI000pa30BaHKE, AUBEPIEHIIMS U KOHBEPI€HIIHS, TOMOJIOTHYHbIE U
AQHAJIOTHYHBIC OPTaHbl, pyAUMEHTApHBIE OpTraHbl, apoMopo3, uanoafanTanus (GeHoTUn U reHOTHII,
NONUIUIONINS, OTAaJieHHas TuOpuau3anus, B3aUMOJCWCTBUE pACTeHUW ¢ aOMOTHYECKUMHU
¢dakTopamMu cpebl, B3aMMOJEHCTBHE pacTeHUil ¢ OmoThyeckuMm (axkropamu cpezpl). ['epOapHbIi
MaTepuai UCIOJIb3YIOT KaK pa3daTO4YHbI MaTepHal IJs IEMOHCTPAIMH N3Y4aeMbIX OOBEKTOB, IS
BBITTOJIHEHHUS] MTPAKTUYECKUX 3aJaHUi TpU 3aKPEIUICHUH MaTepualia WM JHATHOCTHKH y4eOHBIX
pe3yJIbTaTOB.

Taxke TpeACTaBICHbl KOJUIEKIUM - HAOOphI TPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IIO
onpeneneHHbIM npu3HakaM. OOBeKTaMH MX MOryT OBITh pacHpaBi€HHblE U 3acCylICHHBIE
HACEKOMbIE, PaKoOOpa3Hble, PAaKOBUHBI MOJUIIOCKOB, OT/EIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJIJIEKIMSIX COYETAIOT HaTypajbHbIE OOBEKThI C UX U300paKEHUEM B BUJIEC PUCYHKOB WM MYJISDKEH
- nmutanmid. [IpemioxkeHHsie B nepeyHe MOp(OIOrnyeckre KOJUICKIUH JAI0T IMPEICTaBICHHE O
BHEIIHEM CTPOCHHUU OpPraHOB MJM HUX YacTel, I03BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U 4epThl pa3nuuus (Harmpumep: "[IpeacraBurenn oTpsI0B HACEKOMBIX"
U J1p.); 00111€010I0rnYeCcKie KOJIEKIMH MTO3BOJISIOT BBICHATH B3aMMOCBSI3U B OPraHUYECKOM MUDE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOTIOTHUYECKUE 3aKOHOMEPHOCTH
(manmpumep: "IIpuMepsl 3aUTHBIX MpUcniocobaeHnit y HacekoMblx'"). Komnekuuu, kak u repbapuu,
UCIONB3YIOT Kak pa3/aTOYHbI MaTepuan Uil JEMOHCTpalMd H3y4aeMblX OOBEKTOB, JUIs
BBIMOJIHEHUS] MPAKTUYECKUX 3aJlaHUi NpU 3aKpelUIeHUH MaTepualla MM JMArHOCTHKH y4eOHBIX
pe3yJIbTaToB.

O3HakomMiieHHue ydqamuxcsi € MHUKPOCKOIMMYCCKHM CTPOCHUCM JKHUBBIX OPraHu3MOB - OJJHA U3
IJIABHEMIIUX 3a/ad HayKH, IO3BOJSIOMIMX IOABECTH INKOJIBHUKOB K IOHHMAHHIO €IUHCTBA
OopraHu4eckoro mupa. Jis nmpoBenaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITIOUEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/bl U1 000pY/JOBaHUS OOIIEr0 Ha3HAuUEHUs] UMEIOTCS HeoOX0IuMoe
OCHAIIIEHUE ISl POBEACHUS Ta0OPaTOPHBIX paboT.

[MudpoBast mnaboparopuss BKIOYAaET HAOOp MM M3TOTOBJICHHUS MHUKporpenapatoB. Caexwue
npemnaparbl U3roTaBJIWBAIOT I HEMCAJICHHOTO PACCMOTPCHUA. K HuM otHOCATCH KUIKOCTHBIC
(00BEKTHI OOBIYHO TIOMEMIAOTCS B BOAY, a Mpenaparbl COXPAHSIOTCS B TEUCHWE HECKOIbKUX JHEH),
cyxue (HampuMep, YacTHIly NTHYBErO TIIepa, IMPOCTO IIOJIOKUTh HA MPEAMETHOE CTEKIO H
MHUKpPOCKOIIUPOBATh), JKUBBIE TMpemapaThl (Ma3Ku - KaIUld >KUJIKOCTH, HampuMep KpOBU) H
BUTAJIBHBIC TIIPEIapaThl (KOTOpBIe HCIIOJIB3YIOTCA I H3YUYCHUSA MAJIOKJICTOYHBIX 00BEKTOB
(mpocTelmmX, KOJOHUM BOJOpOCHel), Juis HaOmoaeHuss ABMXKeHus (Tydenbku, ameOsl).
[TpuroTtoBneHne MUKpoOMpenapara BpIpadaThIBAaeT y y4allerocs HaBbIKM CaMOCTOSTENbHON padoThI,
AKTUBH3UPYET WX MO3HABATEIBHYIO JIEATEIHHOCTh U 3HAKOMUT C TEXHUKOW U METOJAMKONW HAYYHOTO
uccienoBanus. B mudposyto nabopaTopurio BKIIOUEH TakKe W HAOOp MUKPOIPENapaToB, KOTOPHIH
COACPKUT IIOCTOSAHHBIC IIpCliapaThbl, JAOJIOC BpCMA COXPAHAOMHUECA B MTOPUTOAHOM  JJIA
MHUKPOCKOTIUPOBAHUS BHIE.



Crnenyer OTMETHTh, UYTO HapsAy C WCHOJNB30BAaHMEM MEPEUMCICHHOTO BBINIE Y4EeOHOTO
000pYyIOBaHUSI BaXKHYIO POJb B W3YYEHHH OHOJIOTUU WIPAIOT MPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHM MOTYT OOECICYUTh HAWOOJNBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAaHUH y4YalIMXcsi, TOMOTAIOT (OPMHUPOBAHUIO Y HHUX NPABMIBHBIX Ouojormueckux 3HaHuil. K
TaKUM XMBBIM O0OBEKTaM OTHOCAT PacTEHHS, )KUBOTHBIE KMBOTO yrojKa, akBapuyMa, TeppapuyMa.
O¢ddeKkTUBHBIM CpPEeICTBOM 3HAKOMCTBA C IPUPOJAHBIMH OOBEKTAMM SIBISIOTCS JKCKYpPCHU B
OMoNOrMYecKHe U KpaeBeqUecKre My3eH, OOTaHWYECKHE CaJlbl, 300MapKu U OKPY’KAIOIIUE IIKOIY
€CTECTBEHHBIE U UCKYCCTBEHHBIE IPUPOIHBIE COOOIIECTBA.

TpaauunoHHbIE OWOJIOTHYECKUE MYJISDKH M MOJIEIM B HACTOSIIEE BPEMS YCIEUIHO 3aMEHSIOTCS
nupoBbIMU  00pa30BaTENbHBIMU pecypcamMu: Buieo(parMeHTaMu, aHUMAIMed, BUPTYaTbHBIMU
nabopatopusmu. LludpoBeie oOpa3oBarenbHbIEe pecypchl HE MOTYT CTaTh HOJHOICHHOHN 3aMeHOM
peabHbIX MPHUPOJIHBIX OOBEKTOB, HO JAlOT BO3MOXHOCTh IO3HAKOMHTBCS C 0Oojee HIUPOKUM
KPYroM OOBEKTOB, CO3[AIOT MPEANOCHUIKM JIIsi WHTEHCU(UKAIIUN 00pa30BaTENBHOTO IMpOoLecca U
o0ecrieunBarOT  HE3aMEIJUTENbHYI0  OOpaTHYIO  CBfI3b, KOMIIBIOTEPHYIO  BH3YyallU3allUIO
uH(pOpMalM1, aBTOMaTU3aLIMIO YIIPABIECHUS YUEOHOH 1€ATEIbHOCTBIO U KOHTPOJIb €€ pPe3yIbTaToB.

OcHameHue Uil HU3y4€HUs XMMUHU NPEACTABICHO B BUJE JIEMOHCTPALMOHHOTO 000pYyIOBaHMS,
KOMIUIEKTa XMMHUYECKHUX PEAKTUBOB C HEOOXOJMMBIM O0OpYIOBAaHHMEM M3 OOLIEr0 KOMILIEKTa
nocyzipl 1 000pyIOBaHMS JJIsl YUEHHMYECKUX OIBITOB M KOMILIEKTa Kosuiekuuid. Kpome Toro, mpu
U3yYEHUH XUMHH HCIIONIB3YeTCsl 00MIast IIsl eCTECTBEHHO-HAYYHOTO UKJIAa IH(poBast 1abopaTopus,
a Take LudpoBas J1abopaTopus MO XUMHUHU (KaK JOMOJIHUTENBHBIA 3JIEMEHT Ul yIiayOJIEHHOrO
U3YYEHUS XUMUH).

JIeMOHCTpallMOHHBIM 3KCHEPUMEHT SIBJISIETCS Ba)XKHOM YacTbl0 OOYYEHMS] XMUMHH. 3]1€Ch Ba)KHO
HNOMHUTb, YTO TPU €ro MPOBEACHUU O00S3aTEeNbHO JOJKHBI OBITH COOJIOAECHBI BCe HEOOXOIUMBIE
JTaIbl:

MOCTaBKa 11eJIM SKCIIEPUMEHTA,

OTMKCaHUe HEOOXOJUMOTO ISl €0 BHITIOTHEHHUS 000PY/I0BaHUS M PEaKTHUBOB,

TJIAHUPOBAHUE TOPSIKA TPOBEIACHUS,

OTIMCaHUE UCXOIHBIX BEIIECTB,

MIPOTHO3UPOBAHUE 0’KMIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHUM U PE3yIbTaTOB KCIIEPUMEHTA,
ONHUCaHUE U3MEHEHUH, MPOU30LIEANINX C BEIIECTBAMHU,

(dbopMyITUPOBKA BEIBOJOB M3 DKCIIEPUMEHTA,

CO3JIaHNE PUCYHKA IKCIIEPUMEHTATFHON YCTAHOBKH M COCTABIICHUE YPABHEHUS PEAKIIUM.

B mporecce mpoBeneHus IEeMOHCTpAlMid, ydalluecs OCBAaWBAIOT dTalbl IMPOBEICHUS OIbITA,
IMO3TOMY HanoOoJiee 3(1)(1)6KTI/IBHI)IM ABJIACTCA HE TIMPOCTOC OINHCAHHUE OIbITa YYHUTCICM, a
UCTIONIb30BaHUE HBpHCTUYECKOW Oecenpl. [lpu peanmuzamuu Takoro cCleHapus JOake HE OYEHb
CJIOXHBIN OTBIT 3aHUMAET JOBOJIBHO MHOTO BPEMEHH, HO CIICJIOBAHHE €My TO3BOJIIET 00SCIECUHTh
MOHMMaHWe OOYYaIOUIMMUCS TPHEMOB HAYYHOTO TIO3HAHMSI W HCIIOJIB30BAHHE WX YXKE B
CaMOCTOSITEIIFHOW JIEATEIbHOCTH B TPOIIECCe YUYCHUYECKOTO dKcrepuMeHTa. Ha HagampHOM 3Tame
u3ydeHuss xuMuu (B 8 - 9 kjaccax) MMEHHO TaKOW IMOAXOJ MO3BOJSET JTOCTHYh MaKCHMAallbHOM
3(PEKTUBHOCTH OT MPOBEAEHUS JAOOPATOPHBIX M MPAKTHUECKUX paboT, a Takxke chOpPMHPOBATH Y
ydamuxcs OTBECTCTBCHHOC OTHOIICHHUEC K OKCIICPUMCHTY.

[Ipy oOIEHMBAaHUM YYEHHYECKMX NPAKTUYECKUX paboOT I1eeco00pa3HO YUYUTHIBATh MOAXOJBI,



UCIIONIB3YIOLIME B SK3aMEHAIMOHHBIX Marepuaiax. Tak, B HacToslIlee BpeMmsi Ipeajaraercs
HKCIIEPUMEHTAIBHOE 33/1aHUE, PETyCMaTPUBAIOIIEE BHIOODP IBYX BELIECTB M3 MATH MPEATIOKEHHBIX
U TPOBEJCHUE C HUMH pEaKUWid, OTPaKAIOIIUX XMMHUYECKHE CBOICTBA YKa3aHHOTO B YCJIOBHH
3azaHus BenlecTBa. OneHMBaHUE MJIET HAa OCHOBAHMM OTYETa YYEHHMKA O IPOJAEIaHHOW pabote
(YpaBHEeHMsI peaklMii, BBIBOABI O HAOIIOACHMSIX) U HAa OCHOBAaHUU IMPSAMOro HAOIIOACHHS 3a
JEHCTBUSMHU YUYCHHKA IO MPOBEJCHUIO OMBITOB. [Ipy 3TOM BBIIENAIOTCS ATanbl OTOOpa BEIIECTB U
CMEIIMBAHUS BEIIECTB B COOTBETCTBUH C MMyHKTAMH MHCTPYKIIMH K padoTe.

BaxxaelnmuM HamnpaBiICHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JIOJKHO
CTaTh HCIIOJIb30BaHHE IU(POBON JTA0OPATOPUH, KOTOpas MO3BOJISIET OPraHU30BATh XUMHUYECKHIMA
AKCIEPUMEHT Ha MPUHIMITHAIEHO HOBOM YPOBHE, IIEPEHTH OT KAYECTBEHHON OLIEHKH HAOJI0IaeMbIX
SBIICHUH K CHCTEMHOMY aHalIW3y KOJIMYECTBEHHBIX XapakTepucTuk. [lpm pabore ¢ naTumkamu
nrudpoBoii J1aboparopuu 0OECIEYMBACTCS aBTOMATH3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XOII
IKCIIEPUMEHTa MOXET OTOOpakaThCs B BUIC I'papMKOB WM MOKA3aHUW MPUOOPOB, a PE3yJIbTaTh
OKCIIEPUMEHTOB MOTYT COXPaHAThCS JUIUTEIbHOE Bpems. HamOosiee akTyalbHBIM JUIS XUMHH
SIBIIICTCSL TIEPEX0JI K KOJMYECTBEHHBIM XapaKTCPUCTUKAM, KOTOPBIM MOXKHO MPOWJLIIOCTPHPOBATH
CIICAYIOUIMMH TPUMEPAMHU: U3yYEHHE CTPOCHHS IUIAMEHH, ompezaeicHue PH B pasHbIX cpenax,
OTIpe/IcNIeHUE CKOPOCTH PEaKI, U3yUYeHUE BIHSIHHS KOHIICHTPAIIMH U TEMIIEPaTyphl HA CKOPOCTh
pEaKIIHH.

Ludposas 1abopaTopusi MO3BOISIET PEATHU30OBATH MEXKIIPEIMETHBIE CBSI3U C JAPYTHMH IPEIMETaMH
€CTECTBEHHO-HAYYHOI'0 LMKJA, IOCKOJbKY JaeT BO3MOXKHOCTh BBIIOJHATh HMHTETPUPOBAHHBIE
yueOHbIE€ UCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHATh U OCBAauBaTh 3JIEMEHTbHI CTATUCTUKU
U UH(OpPMaIIMOHHBIE TEXHOJIOTHH.

Ipunoscenue N 6

K Memoouueckum pekomeHoayuam

NPUMEPHBINA IEPEYEHH OBOPY/J1OBAHUSI,
PACXOJHBIX MATEPHAJIOB, CPEACTB OBYYEHHUA U
BOCIIUTAHUA JJIAA CO3AJAHUA U OBECIIEYEHUA
OYHKIHUMOHHUPOBAHUSA HEHTPOB ObPA3OBAHUASA
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'HMYECKOM
HATIPABJEHHOCTEH "TOUYKA POCTA" B
OBIHIEOBPA3OBATEJ/IBHBIX OPT’AHU3AILIUSAX,
PACHOJOXEHHBIX B CEJIbCKOU MECTHOCTH U
MAJIBIX TOPOJJAX

Tabnuya N 1

CTAHJAPTHBIA KOMILIEKT



Haumenosanue
obopymoBaHus

Kpatkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KonnyectBo enunmIl
I E:
00111600pa30BaTEIIbHBIX]
OpraHu3alui, He
SIBIISTEOTITHX CST
MaJIOKOMIUICKTHBIMU,
eJI. U3M.

KonnuecTBO equHuII
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alnii,
SIBJISTFOILIUX CST
MAaJIOKOMILIEKTHBIMY,
eJl. U3M.

ECTGCTBCHHO-Hay‘IHaSI HaIpaBJICHHOCTb

1. |O6mee obopynoBanue (pusnka, Xumus, OUOIOTHS)
1.1. [[ludpoBas [{ndpoBoit gaTunk 3 mrT. 2 1mT.
mabopaTopust PIIEKTPOIIPOBOIHOCTH
ydeHudecKas [{udposoii naTurnk pH
(pmsuka, xumus,  [[{udposoii naTumk
OMOJTOTHS) [TOJIOYKEHUS
[{udposoii naTumk
TeMIIepaTypbl

[{udposoii qaTumk
AOCOTIOTHOTO JJaBJICHUS
[{udpooit
ocuusuiorpadudecKuit
TaTYNK

Becbl aeKTpOHHbIE
yaeonsbie 200 T
Mukpockor: HuppoBoi
WA ONITUYECKUH C
yBenmueHuem ot 80 X
HaGop 115t m3roToBiieHUst
MUKpPOIIpENnapaToB
Mukpornpenaparsl
(Habop)
CoenuHUTENILHBIE
[IPOBO/Ia, TPOTPAMMHOE
oOecIieueHue,
METOANYECKUE YKA3AHUS
KOMILJIEKT
COMYTCTBYIOIINX
JIEMEHTOB JIJIS1 OTILITOB I10
MEXaHUKe

KOMILJIEKT
COMYTCTBYIOIINX
JIEMEHTOB J1JIS1 OTILITOB I10
MOJIEKYJISIPHOU (pu3nKe
KOMILJIEKT
COMYTCTBYIOIINX
PJIEMEHTOB JIJISL OIIBITOB 10
PIEKTPOIUHAMUKE
KOMILJIEKT




COMMYTCTBYIOIINUX
DJICMCHTOB AJIA OIIBITOB 110
OIITUKC

1.2.

KoMIuiekT mocy st
1 000pynOBaHUs
ISl YYCHUYECKHIX
onbITOB ((hr3uKa,
XUMUsI, OMOJIOTHS ).

[[ITaTuB 1a0OpaTOPHBIN
XUMHYECKHUI

Ha6op wamexk [lerpu
Habop nHCTpyMEHTOB
[IpernapoBaIbHBIX

Jlokka i1 cokuranus
BEIICCTB

Crynka dapdoposas ¢
[IECTUKOM

Habop Ganox st
XpaHEHUs! TBEP.IbIX
peakTuBoB (30 - 50 mu1)
Ha6op ckistHOK
((pT1akOHOB) JJIS1 XpaHCHHSI
[PACTBOPOB PEAaKTHBOB
Ha6op npubopoxk (I1X-14,
[1X-16)

[Tpubop mist momydeHust
ra3oB

CrnupToBKa

["oprouee Ui COUPTOBOK
@DuibTpoBasibHas Oymara
(50 mmT.)

Kon0a konnueckas
[Tanouka cTexistHHAS (C
[PE3NHOBBIM
HAKOHEYHHUKOM )
Hameuka st
BHITTAPUBAHUS
(BBITapUTENbHAS
JaleyKa)

MepHBIi HWJINHID
(TLTaCTUKOBBII )

BopoHka cTekiIsHHas
(Manas)

CrakaH crexiasHHbIN (100
MJT)

["a300TBO/IHAsA TPyOKa

3 mT.

2 IIT.

bNOJIOI' A

KOMIUJIEKT BJIAYKHBIX
[penaparoB
TEMOHCTPAIIMOHHBIM]

Ha3HA4YEHUE:
NIEMOHCTPALIMOHHOE,
MaTepuail KOHTeHHepa:
TJTACTUK,

repMETUYHAs KPBILIKA!

HaJId4Me,

1 .

1 mrr.




KpeIUJIEHHE PKCIIOHATa:
HaIu4ue,
KOHCEpPBUPYIOLLEE
BEICCTBO: HAIMYUE,
HaKJIEWKa C
HAaUMEHOBAHHEM:
HaJIM4ue.

He meHee 10 mpenapaTtoB
113 IPUBEACHHOIO HUXKE
CIIMCKA!

BirayxHb1i penapar
"be33yOka"

BitayxHb1i penapar
"["agroka"

BitayxHb1i penapar
"BuyTpeHnHee cTrpoeHne
OPIOXOHOTOr0 MOJUTIOCKA"
BiiaxxHblil penapar
"BHyTpeHHee cTpoeHue
KpbICHI"

BitayxHb1i penapar
"BuyTpeHnHee crpoeHne
narymku"

Biia>xHbII nIpenapar
"BHyTpeHHee cTpoeHue
ITHULBL"

Biia>xHbIl nIpenapar
"BHyTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1i Tpenapar
"Kapacsp"

BirayxHb1i penapar
"Kopens 6060BoOr0
[pacTeHus ¢ KiryoeHbkamu"
Biia>xHbII Ipenapar
"Kpeserka"

Biia>xHbII Ipenapar
"Hepeunna"

Biia>xHbII Ipenapar
"Pa3ButHe kocTucTOM
pBHIOBI"

BiiayxHbIi Tpenapar
"Pa3BuTtHne Kypuips!"
BiiayxHbIi Tpenapar
"Craudomernysa"
Braxuslil mpenapat
"Tputon"

Braxuslil mpenapat
"Uepemnaxa 6010THAas"




Biaxnsiii npenapar "Yx"
Briaxuslii npenapar
"ﬂﬂlepl/lua"

2.2.

KoMIuiekT
repOapues
IEMOHCTPAIIMOHHBIN

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JIs1 KPETJICHUSL:
repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB!
ISENIIEVS

He MeHee § repbapues U3
[IPUBECHHOTO HUXKE
cnvcka: Haznauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JIs1 KPETJICHUSL:
repOapHbIii JTUCT,

CIIMCOK SKCIIOHATOB:
ISENIIEVS

He MeHee § repbapueB U3
[IPUBECHHOTO HUXKE
CIHCKa:

["epOapuii "/lepeBbs u
KyCTapHUKH"

["epbapuii

" JlukopacTyiue
pactenus”

["epOapuii "KopmoBsie
pactenus”

["epOapuii "KynbTypHble
pactenus"

["epOapuii
"JlexkapcTBEeHHbIE
pacTeHus"

["epbapuii "MenoHocHble
pacTeHus”

["epbapuii "Mopdomnorus
pacTeHuit"

["epOapuii "OcHOBHBIE
pyIIbl pacTeHui"
['epbapuii "PacturenbHble
coobmecTBa"

["epOapuit
"CeNbCKOXO035IICTBEHHBIE
pacteHus"

["epOapuii "SnoBuThIe
pacteHus"

["epOapuii kK Kypcy OCHOB
o oOuiei 6uostorun

1 mT.

1 mT.

2.3.

[KoMIuiekT

Hasnauenue:

1 mrT.

1 mrT.




KOJUTEKLAIA
IEeMOHCTPALIMOHHBIN
(110 pa3HBIM TEMaM
Kypca OMOJIOTHH)

TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPCTIJICHUS:
HaIu4ue,

HaKJICHKH C
HAaHMCHOBAHUEM: HAIMYINE
He mMeHee 10 xomnekmi
13 IPUBEJICHHOTO HIKE
CITHCKa:

Konnexmus
"["o10CeMEHHEIE
pacTenus”

Koyutekmus "Oo6urareiu
MOpPCKOTO JHA"
Kommekmus
"IlaneoHnToNIornueckas”
Kommeknus
"[IpencraBuTenu oTpsI0B
HACEKOMBIX'" KOJINYECTBO
HAaCEKOMBIX: He MeHee 4
Komnekuus "[Ipumepsl
3aIUTHBIX
prCcocoOIeHUH y
HACEKOMBIX "

Kommekmust
"[IpucniocodburenbHbIe
M3MEHEHHS B
KOHEYHOCTSAX HACEKOMBIX"
Kosutekmus "Pa3surue
HACEKOMBIX C HEIOJHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
HACEKOMBIX C ITOJTHBIM
[TpeBpaLEHUEM "
Kosutekmus "Pa3surue
MITEHUIB"

Konnekmus "Pa3surue
0abouku"

Konneknus "PakoBHHEI
MOJUTIOCKOB"

Komnekmnus "CemeiicTBa
0abouex"

Komnekmnus "CemeiicTBa
PKYKOB"

Komneknus "Cemena u
10161

Komneknus "®opma
COXPaAHHOCTH
MCKOIMIaeMbIX PACTEHUU 1
PKUBOTHBIX"




Ha6op
MaJICOHTOIOIMUSCKUX
HaXO0JIOK
"[Ipoucxoxnenue
uemoBeKka"

KOJIMYECTBO MOJIEIICH: He
MeHee 14

3. XHUMUA
3.1. |[lemonctpamnmonnoe|CocTaB KOMIUICKTA: 1 . 1 .
00OpyI0BaHNE CTOJIUK NOIBEMHBII

Hasnauenue: coopka
[YICOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Meree 200 * 200 MM,
MIABHBIA IIOIBEM C
[TOMOIIbIO BHHTA!
HaJIMIHe

[[ITaTtuB
IEMOHCTPALIMOHHBII
XUMHYCCKHI:
Haznauenue:
TEeMOHCTpAaIKs TPHOOPOB
1 yCTaHOBOK,

01opa, CTEP>KHU, JalKH,
MyQTBI, KOJIbLIa: HATUYUE,
BO3MOKHOCTb
BaKpEIUICHUS JJIEMEHTOB
Ha pa3Iu4YHON BBICOTE:!
HaJTMIHe

Anmapart AJis IpOBEACHUS
XUMHUYECKUX PEAKLIAN:
HazHaueHue:
TEMOHCTpALIHS
XUMUYECKUX PEaKLIUM,
[TOTJIOTUTENH MTAPOB U
ra30B: HAJWYKE,
MaTepuai KOoJObl: CTEKIO
HaGop nms anexkTponusa
TEMOHCTPAIIMOHHBII:
Hasnauenue: nzyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu
AKKyMYJISITOPA,

€MKOCTh: HAJINUHE,
PICKTPOJIBI: HATMYHE
KomIuiekT MepHBIX KOJI0
MaJIoro o0beMa:
HaznaueHue:




NIEMOHCTPAIIMOHHBIC
OTIBITHI,

00BeM k0110: oT 100 M 110
2000 w1,

KOJTMYECTBO KOJIO: HE
meHee 10 .,

MaTepuai KoJIO: CTEKIIO
Ha6op ¢makonos (250 -
300 mu 115 XpaHEHUS
[PAaCTBOPOB PEaKTHBOB).
HasnaueHnue: xpaneHue
[PAaCTBOPOB PEaKTHBOB,
KOJIMYECTBO (PIIAKOHOB: HE
meHee 10 .,

MaTepHal GJIaKOHOB:
CTEKJIO

MpoOKa: HATHIue
[Ipubop /Uit OIBITOB MO
XHUMHH C QJICKTPUICCKUM
TOKOM (71a00paTOPHBIiN)
[Tpubop st
MJLTIOCTpAIUH 3aKOHA
COXPAHEHUS MACChI
BEIIECTB: COCY/T
JlanmonpTa; HaIM4ue,
poOKa: HaJIuuue,

TUI puoopa:
TEMOHCTPALIMOHHBIN
JlenuTenbHast BOPOHKA:
Ha3nauenwue: paszneneHue
[IBYX KUJIKOCTEHN 11O
[JIOTHOCTH,

MaTepuaa BOPOHKHU:
CTCKJIO

'Y cTaHoBka g
[TEPETOHKH BEIICCTB:
Ha3nauenue:
IIEMOHCTpPAIIHS OYHCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOOUIBLHUK I
OXJTKICHUS, aJUIOHXK,
poOKa: HajIuuue,

TUTMHA YCTaHOBKU: HE
MeHee 550 Mm

[Tpubop ist moTy4eHus
ra30B: HA3HAYCHUE:
[TOJIy4E€HUE Ta30B B MAJIbIX
KOJIMYECTBax,

COCTaB KOMIUICKTA: HE




MeHee 6 IpeIMETOB
bans koMOMHUpOBaHHAs
maboparopnasi: bans
BOZsIHAS: HAJTMYHE,
KOJIbLIa CMEHHBIE C
OTBEPCTUSIMU PAa3HOTO
TuaMeTpa: Halu4due,
[UTUTKA SJICKTPUUECKas:
HaTu4yne

Dapdoposas cTymnka ¢
rnectukoM: HazHauenue:
U1 pa3MenbueHus
KpYHHBIX (ppakuuii
BEIIECTB U
[IPUTOTOBIICHUS
[MOPOIIKOBBIX cMeceit
KomriekT TepMomMeTpoB

(0-100C; 0 - 360 C)

Kommexkr CocTaB KOMILJIEKTA:
XUMHYECKUX Ha6op "Kucnotsr"
[pEaKTUBOB (a3oTHas, cepHas,

coJistHas1, opTodocdopHas)
Ha6op "I'unpoxcuasr"
(ruapokcun Oapus,
THIPOKCHT KaJTus,
TUIPOKCHI KabITus,
TUIPOKCHJL HATPHUS)
Ha6op "Okcums
MeTaioB" (ATFOMUHUS
OKCHJI, Oapus OKCHUI,
prenesa (111) oxcu,
KaNbIMsl OKCUJI, MAaTHUS
oxcun, meau (1) oxenn,
[MHKA OKCHUJ)

Ha6op "lllemounbie
[1[eTOYHO3EMENTbHBIE
MeTabl" (JIMTUH,
HaTpUM, KaJablUi)
Ha6op "Metamisr"
(aIFOMHHUIA, KeTne3o,
MarHuii, MeJlb, ITNHK,
0JIOBO)

Ha6op "lllenounbie n
[1[eTOYHO3EMETbHBIE
MeTabl" (JIMTUH,
HaTpui, KaJblUi)
Ha6op "OrneomnacHbie
BemectBa" (cepa, pochop
(KpacHBIIT), OKCH]T




thoctopa (V)

Ha6op "I"amorenst" (iiof,
Opom)

Ha6op "I"amorennap"
(JIFOMUHUS XJIOPU,
AMMOHHUS XJIOpU]I, Oapust
xmopu, sxenesa (1)
XJIOpUI, Kaus HOAU],
KaJTusl XJIOPHU]T, KaTTbIUs
XJIOPU/I, TUTUS XIJIOPUJI,
Maruus xiaopu, meau (11)
XJIOpUJ, HATPHUSI OpOMHU,
HaTpust pTopusl, HATPUs
XJIOpU/I, IIMHKA XJIOPH]I)
Ha6op "Cynbdarsl,
CynbhuIbl, CyabGUTH"
(amroMuHHS CyTbQaT,
aMMOHHUS Cylbdar,
pkenesa (1) cynsdun,
kenesa (I1) cynsdart, 7-mu
BO/IHBIN, Kanus Cyabdar,
koGanbTa (1) cynbdar,
Maraus cyiabQat, MeIu
(1)) cybdat 6e3B0HBIH,
meau (Il) cynedar S5-tu
BOIHBIN, HATPUS CYITbOUI,
HATpUsI CYIb(UT, HATPUS
cynbdart, HaTpus
ruapocynb(ar, HUKeIs
cynbdar

Habop "Kap6onats!"
(aMMOHUs KapOoHaT,
Kanus kapooHar, meau (11)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
rUApOKapOOHaT)

Habop "®ocdartsr.
Cunukatsl" (kanus
MoHOTHIpoOpTOdOCHhaT,
HATpUS CUIIUKAT 9-TH
BOJIHBII, HATPHUS
opTodocdar
Tpex3aMeleHHBIN, HATpHUs
muruapodocdar)

Ha6op "AneraTsl.
Pongannnpl. CoenMHEHNA
pKere3a" (Kaius alerar,
kaust peppo (11)
reKCaIlMaHW]l, KaJvs




deppo (111) rekcannonuy,
Kanust poJaHul, HATpuUs
alieTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranma" (kanus
[lepMaHraHaT, Mapratia
(1V) okcun, maprania (I1)
cynb(har, Mapraaia
XJIOPU)

Ha6op "Coenunenus
xpoma" (aMMOHUs
TuXpomar, Kajaus
IXpomar, Kaluus XpoMmar,
xpoma (I11) xmopun 6-tu
BOJTHBII )

Ha6op "Hutpats!"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpAT, KaJbIUsA HUTPAT,
Menu (1) auTpat, HaTpus
HUTpaT, cepedpa HATPAT)
Ha6op "Nuaukatopsr”
(JTakMOM 1, METHUJIOBBIM
OpPaH)KEBbIH,
(dhenondTanenn)

HaGop
"Kucnopoaconepxaiue
OpraHuyecKkue Bemecrna”
(aLeToH, MIMLEpHH,
ITUITUIIOBBIN APUP, COUPT
H-OyTHJIOBBIH, CIUPT
M30aMWIOBBIN, COUPT
11300y TUIIOBBIH, CIUPT
PTUIIOBBIN, (DEHOT,
(bopmanuH,
PTHJICHTIIKOJIb,
YKCYCHO-3THUJIOBBIH 3¢hup)
Ha6op "YrneBogopoast"
(OeH3uH, rexcaH, He(Th,
TOJTYOJ1, IIMKJIOTECKAH)
Ha6op "Kucnotsr
opranuyeckue” (Kuciaora
AMHHOYKCYCHasl, KHCJIOTa
OeH30lHAas, KUCIIOTa
MacIstHasl, KUCIIOTa
MypaBbHHAsI, KUCIIOTA
OJICMHOBAs, KICIIOTa
[aTbMUTHHOBAsA, KUCIOTa
CTeapHHOBasI, KUCIOTa




YKCyCHasl, KUCTIOTa
[aBeseBas)

HaGop "YrneBosl.
AMHUHBI" (QaHWJIMH, aHUJTUH
CEPHOKHCIIBIN,
J1-riroko3a, MeTUIIaMUH
FUAPOXJIOPHI, Caxapo3a)

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

Haznauenwue:
[TEMOHCTPALIMOHHOE,
BHJT yIIAKOBKH: KOPOOKa,
OIIMCAHNC: HAIMIUC
CocTaB KOMILJIEKTA:
Konneknus "Bomokna"
Komnexknus "KamMeHHbIH
[YTOJIb U TIPOJTYKTHI €T0
repepaboTku”
Komnekus "MeTtailisl 1
CIIaBhI"

Komtekuus "Munepaisl u
ropHbIe Topoabl" (49
BHJIOB)

Kommeknus
"MuHepaibHble
ynoopenus"

Konnexkuust "Hed1s 1
[IPOJIYKTHI €€
repepaboTku"
Kommekmust
"IInactMacchr”
Komnekmus "Tommuso"
Komnekuus "YyryH u
cTanp"

Komnekuus "Kayuyk"
Komnekmus "llkana
TBEPIOCTH"

HaGops! s
MOJICITUPOBAHUS CTPOCHUS
OpraHUYECKUX BEIIECTB
(yueHnueckue) He MeHee 4
IIIT.

1 mT.

1 mT.

DOU3NKA

CocTaB KOMILIEKTA:
[[ITaTuB
IEMOHCTPALIMOHHBIN:
Hasnauenue: nposeneHue
IEMOHCTPALIMOHHBIX
OIBITOB, OCHOBAHHE,

CTEpXKEHb, JIATIKH, KOJIbIIA,

1 mIT.

1 mIT.




My(ThI: HaTUuHe

CTOJIUK NOIBEMHBIIL:
Tum cronuka:
y4eOHBIN/Ta00paTOPHBIH,
0110pa, CTEPKEHb
BUHTOBOI, BUHT
[PEryJIMPOBOYHBIIA:
Hauuue,

(yHKIMS TOIbeMa U
OITyCKaHHUS CTOJIUKA:
HaTu4yne

MIcTOYHUK TOCTOSIHHOTO U
[epEMEHHOT0
HATTPSDKCHUS !
Ha3Hnauenwue: 1ist nuTanus
[PETYIUPYEMBIM
[epeMEHHBIM 1
[MOCTOSIHHBIM TOKOM
PICKTPUUYECKUX CXEM,
gacToTa, I'1: 50,
roTpebisieMast MOLTHOCTb,
BA: 10

MaHOMETp KHIKOCTHON
TEMOHCTPALIMOHHBIN:
Haznauenwue: mia
M3MEPEeHUS JaBICHUS 10
300 MM BOASIHOTO CTONOA
BBIIIIE 1 HIDKE
aTMOC(hepHOTo aBJICHHUS,
cTexisiHHass U-oOpa3Has
TpyOKa Ha MOJCTaBKe:
HaTu4Ine

KamepToH Ha
[PE30HAHCHOM SIIITUKE:
Hasznauenue: s
TEMOHCTPAIINH 3BYKOBBIX
KoJIcOaHUI U BOJIH,

TBa KaMepTOHA Ha
[PE30HUPYIOUIUX SIIAKaX:
HaTu4ue,

[PE3MHOBBIA MOJIOTOYEK:
HaTUIne

Hacoc BakyyMHBIH C
PIICKTPOTIPUBOIOM:
Hasnauenue: coznanue
[pa3psKeHUs LI
M30BITOYHOTO JJABJICHUS B
BAMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE




PKUKOCTHU IIPU
[TOHM>KEHHOM JIaBJICHUM,
BHELIIHEE U BHYTPEHHEE
aBJICHHUE U JP.

Tapenka BakyyMHasi:
Hasnauenue:
[IEMOHCTpALIMS OIIBITOB B
3aMKHYTOM 00beMe ¢
[Pa3pEKEHHBIM BO3yXOM,
OCHOBaHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTCKJIA, PE3NHOBAs
[IPOKJIAAKA,
PIIEKTPUYECKUI 3BOHOK:
Ha4ne

Benepko Apxumena:
Hasnauenue:
NIEMOHCTpALUs JEHCTBUSA
PKUIKOCTU Ha
[IOTPY’KEHHOE B HEE TEIIO
11 U3MEPEHHE BETUUUHBI
BBITAJIKMBAIOIIECH CUIIBI,
BEJIEPKO, TEIIO
[MTHHAPUYECKOH (HOpMBI,
[PY>XKUHHBIA JUHAMOMETP:
Haune

OrHMBO BO3YIIHOE:
Hasnauenue:
NIEMOHCTPALINS
BOCIIJIAMEHEHHUS TOPIOYen
CMeCH Tpu ee OBICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIMIIUHAP,
[OopIIeHb Ha
METAJIJINYECKOM IITOKE C
[PYKOSITKOM, ITOJICTaBKa
U1 LIAJIMHIpA: HAJIM4YKe

4.1.

O06opyaoBaHue IS
JICMOHCTPAaIMOHHBIX
OIIBITOB

[TpuGop st
NIEMOHCTpPALIMK JaBJICHUS
B xuakoctu: HazHaueHue:
NIEMOHCTpALIMS U3MEHEHUS
TaBJIeHUs ¢ TITyOMHON
MOTPYKEeHUS,

ITaTYMK J1aBJICHUS,
KPOHILTENH 151
KpEIUIEHUsI HA CTECHKE
coCyJla: HaJM4ue

[TpuGop st

TEMOHCTpAITH




ATMOC(EpHOTO AABICHUS
(MarnmeOyprekue
[10JIyIIapus):
Hasnauenue:
IIEMOHCTPAIIHS CHJIBI
aTMOC(epHOro NaBJiIeHMUs,
TBa pa3bEeMHBIX
METaITHYECKIX
[TOJTyIIAPUS C POYHBIMH
PyYKaMU U XOPOIIO
pUIUTA(HOBAHHBIMH
KpasiMu, HUIIIIEIb C
KpaHOM: HAJTNIHE,
CO3/1aBaeMOe BHYTPHU
[1apoB
BaKyyMMETpPHUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCHUMaIbHOE
[pa3pbIBaIOIEe YCUTUE: HE
Menee 90 H

Ha6op ten paBHOTO
oObema: Hasnauenue: s
oTpeeNieHus 1
CpPaBHEHHUS TETUIOEMKOCTH
M TUTOTHOCTH PA3JIMIHBIX
TBEPABIX MaTEPHUAIIOB,
[ATAHIPBI U3 PA3THYHBIX
MaTepuasoB: He MeHee 3
[T,

KPIOUKH IS

1O/ IBEITUBAHUS
[MJIMHIPOB: HAJTH4YKe
HaGop Ten paBHO MacChI:
Haznauenwue: s
oTIpeIeTICHUS U
CPaBHEHHUIO TNIOTHOCTH
[PA3TUYIHBIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepualoB: HE MeHee 3
I1T.,

KPIOUKH JTST
[O/IBEIIUBAHUS
[AJTAHIPOB: HAJTHYHE
Cocyapl cooOIIaronIMecs:
Ha3snauenue:
IEMOHCTpPALIHS
OJINHAKOBOT'O YPOBHS
OJHOPOJHOM KUJIKOCTH B




COOOIIAONITUXCS MEXKTY
co0ol cocynax pasHOU
(bopmbl,

cooO0IaroIuecs
CTEKJIIHHBIE TPYOKH
[pasHoi popMbI: HE MEHEe
3 .,

[T0JICTaBKa: HAIIMYKC
TpyOka HeroToHa:
Haznauenwue:
ITEMOHCTpALIMS
0JTHOBPEMEHHOCTH
[a/IeHUs Pa3INYHBIX TEJI B
[pa3peKeHHOM BO3/YXE,
(OYHKITUS TIOKITIOYCHHSI K
BaKyyMHOMY HacocCy:
HaJIM4IHe,

UTMHA TPYOKU: HE MEHEe
80 cM.,

[PE3UHOBBIE TPOOKH,
HUTITIEIb: HAJTH4Ine,
KOJIMYECTBO TeJ B TpyOKe:
HEe McHee 3 ImT.

[Tap ITackais:
Haznauenwue:
IEMOHCTpAIIMS TIepeadn
[IPOU3BOJUMOTO Ha
PKUJIKOCTD JaBJICHHS B
3aMKHYTOM COCY/E,
ITEMOHCTpAIIHS IO TheMa
PKUJIKOCTH IO ICCTBUEM
ATMOC(EPHOTO J1aBJICHUS,
MeTaUTMYeCKUN TUIUHAP
C OlpaBaMH, MOPIICHb CO
IIITOKOM, TTOJBIN
METALTAYECKUI ap ¢
OTBEPCTHUSIMU: HAJTUUHE,
IUTHHA JTHHIpA: HE
MeHee 22 ¢M,

TuaMeTp mapa: He MeHee
8 cMm

[[Tap ¢ konbIIOM:
Haznauenwe:
TEMOHCTpAIIHS
[pacIIMpEeHHs] TBEPAOTO
Teyia Ipy HarpeBaHUH,
[ITaTUB, METAJITHYECKOE
KOJIBIIO C My(TOI, Im1ap ¢
LICTIOYKOM: HaINYNUE,




IIIMHA IIETIOYKH: HE MCHEE
80 MM,

TuaMeTp 1apa: He MeHee
25 MM

L{1uHIpBI CBUHIIOBBIE CO
ctpyrom: Ha3znauenwue:
IIEMOHCTPALIMS B3AUMHOTO
MPUTSHKEHUS MEKITY
ATOMaMU TBEPAbIX TEll,
KOJIMYECTBO OJUHAKOBEIX
LIUITUHIPOB: HE MEHEE 2
IIT.,

MaTepua [UJIUHIPOB:
CTaJIb U CBUHEI],

KPIOYKH IS
[MOIBEIINBAHMS: HATUYNE,
CTPYT, HAIPaBIIAIOIIAs
TpyOKa: HaTM4He
[TpuGop Jlenma:
Hasnauenue: nis
MCCIICIOBAHUS
3aBHCHMOCTHU
HaIpaBICHUS
MHTyKIIUIOHHOTO TOKa OT
XapakTepa U3MEHEHUS
MarHUTHOTO MOTOKa,
CTOMKA C KOPOMBICIIOM:
Han4ue,

KOJINYECTBO
AJTIOMHHUEBBIX KOJICII: He
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJICI: HAaJIU4He

Maraut q1yroo6pasHblil
TEMOHCTPALIMOHHBIN:
Haznauenme:
IEMOHCTpALIMS CBOMCTB
MOCTOSTHHBIX MAarHUTOB,
THUI MATHUTA:
HaMarHW4YeHHBIN OPYCOK,
KOJINYECTBO 1IBETOB
Mar"guTa: He MeHee 2,
0003HaYCHHE TTOJIFOCOB
MarHuTa: HaJIndue
MarauT mojocoBoi
TEMOHCTPAIIMOHHBIN
(mapa): Haznauenue:
IIEMOHCTpAIIUS CBOMCTB
IIOCTOSIHHBIX MAarHUTOB,




TUIT MarHUTA!
HaMarHMYEHHBIA OpyCOK
MPSMOTMHEHHON (OPMBEI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TOJIFOCOB
MarHuTa: HaJu4ue
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
IIEMOHCTpALIMS
B3aMMO/JICHCTBUS MOJIIOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MarHUTHOM
rose,

HaMarHM4YeHHas CTpeJIKa:
HaTu4ue,

KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
[10/ICTaBKa: HATUYKE
HaGop
IEeMOHCTPAIIMOHHBIN
"JnekTpocratuka'
(2JIEKTPOCKOIIBI (2 1MIT.),
cyJaTaH (2 1T.), Hajo4ka
CTEKJISTHHAS, MajJo4yKa
YOOHMTOBAS, INTATHBEI
n3ospyomue (2 mr.)
Marnna snexTpodopHas
VJTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
TUISL TOJTYYEeHUS
PIEKTPUIECKOTO 3apsiaa
BBICOKOTO MTOTEHIMAA U
[OTy4EHUsI HCKPOBOTO
paspsiaa,

ITMCKH Ha CTOMKAaX:
HaTH4uue,

KOJIMYECTBO JIEHIEHCKIX
0aHOK: HE MeHee 2,
MMOICTaBKA: HATMUNE
KoMITIEKT IpOBOIOB:
J{munaa: He menee 500 MM
- 4 mt., 250 MM - 4 1T,
100 MM - 8 mIT.,
Ha3HAYCHUE: JJIs
[TOIKITIOUEHUS
TEMOHCTPALIMOHHBIX
MpUOOPOB U
000pYyI0BaHUS K




MICTOYHUKY TOKa, JJIs
COOPKH AJIEKTPHUECKUX
[erieii, BKiIroJas
PIIEMEHTHI U3 pabOThI
"[locTostHHBII
PICKTPUUYECKUN TOK"

4.2.

O06opyaoBaHHE JUIS
ImabopaTOPHBIX
paboT u
[VICHUYIECKUX
OTIBLITOB (Ha Oa3e
KOMILICKTOB IS
0OI'D)

[[ITaTuB 1abOpaTOPHBIIL C
nepKaTeNnsMu

BECHI DJIIEKTPOHHBIE
MEeH3ypKa, peaes
3mepenus 250 M
muaamometp 1 H
nuHamometp S H
LIWIMHAP CTAIBHOM, 25
cm3

[MTHH]IP aTFOMUAHUEBBIH
25 cm3

[MIHH]IP aTFOMUHUEBBIN
34 cm3

LIWJIMHAP TJIACTUKOBBINA 56
cM3 (1711 U3MEPEHUS CUJIIBI
Apxumena)

npyxuna 40 H/m
npyxuna 10 H/m

rpy3bl o 100 r (6 wmT.)
rpy3 HaOOPHBIN
[yCTaHaBIIMBAET MaccCy C
marom 10 T

MepHasl IeHTa, JTUHEeHKa,
TPAHCIIOPTHP

OpYCOK C KPIOYKOM H
HUTBIO

HaTpaBJIAIOIIAs JUTUHON
He meHee 500 M.
J10JKHBI OBITH
00OecrievyeHbl pa3Hble
KOX(PPHUIIUEHTHI TPEHUS
Opycka 1mo
HaIpaBIIOIIECH
CEKyHJIOMEp
PIEKTPOHHBIN C TaTYMKOM
HaIpaBJIAOLIAs CO
[IKAJIOW

OpYCOK JIepeBsIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHOW MasiTHHUK C
PY30M C ITyCKOBBIM
MarHiuTOM U C
BO3MOKHOCTBIO




M3MEHEHUS UTMHBI HUTU
[ppIyar

0JIOK ITOIBHYKHBIN

0JIOK HEMOIBUKHBIN
KaJIOpUMETP

TepPMOMETP

MICTOYHUK TTUTAHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIIb C
BBHIXOHBIM HAMPSKEHUEM
36 - 42 B unmmn
OaTapelHbIN OJIOK ¢
BO3MOKHOCTBIO
[PETYIMPOBKU BBIXOJHOTO
HATIPSKCHUS

BOJILTMETP
nByxmpenenabHbli (3 B, 6
B)

aMIIepMETp
nByxmpeneabHbii (0,6 A,
3 A)

pesucrop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peoctart) 1o 10 Om
COCTUHUTENbHBIE
rpoBoja, 20 mr.

K04

Ha0Op MTPOBOJIOYHBIX
pe3urctopoB plS
coOuparoias JTuH3a,
(hoKyCHOE pacCTOsIHHE
100 mm

coOuparoIas J1H3a,
(boxycHoe paccrosiHue 50
MM

[paccenBaroNIas JHH3A,
(hOKyCHOE pacCTOSIHHE -
75 MM

bKpaH

OITHYECKAsT CKaMbSI
ciaiig "Mogenn
npeamera"

OCBETUTEITh
[OJTYLIMITHHAP C
[JTAHIIIETOM C KPYTOBBIM
TPaHCTIOPTHUPOM

[TpuGop 1u1st u3ydeHus




ra30BbIX 3aKOHOB
Kanunsipel
JlndpakimonHas pemerka
600 TpUXOB/MM
JlndpakimonHas pemerka
300 mTpuxoB/MM
3epkaino

UlazepHas ykaszka
[lonsipou B pamke

[lleau FOnra

Karymka MoTok

bi1ok nuonoB

bJI0K KOHZIEHCATOPOB
Kommac

Maruut

DJIEKTPOMAarHuT

ONUITKK JKEJIE3HbIC B
OaHKe

TexHomoruuecKas HaIpaBJICHHOCTb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP /ISt
[IPAKTUKK OJIOYHOTO
[IpOTrpaMMHUPOBAHUS
C KOMILJIEKTOM
TaTYNKOB

PoOOTOTEXHUYECKU T
Ha0op MpeAHa3HaueH JJis
M3y4eHUs] OCHOB
[POOOTOTEXHUKH, JCTAJICH,
y3JI0B U MEXaHHU3MOB,
HEOOXOIUMBIX IS
CO3TaHUS
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

HaGop npexacrasnsier
CO00 KOMITJIEKT
CTPYKTYPHBIX DJICMEHTOB,
COETUHUTENBHBIX
PIIEMEHTOB U
PIEKTPOTEXHUIECKUX
KOMITOHCHTOB.

Ha6op mo3BomsieT
coOupats (1
[POrpaMMHUPOBATH
coOupaeMble MOJIENIN), U3
PIIEMEHTOB, BXO/SIINX B
€ro cOCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKHIX
YCTPOMCTB C
ABTOMATH3HPOBAHHBIM
yIpaBIeHUEM, B TOM
YrCIIe HA KOJIECHOM X0y,

A TAK)KE KOHCTPYKIUH,

1 mIT.

1 mT.




OCHOBaHHBIX Ha
MICTIOIb30BaHHH TIepeay
(B TOM 4YHCIIe YEPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.

CBETOINOIHBIHN
MaTpUYHBIA TUCILIEH C
0eJI0¥ OJICBETKON Ha
KOHTpOJLIIEpE
KonmnuecTBO mopToB
BBOJ1a/BBIBOJIA Ha
KOHTpOJIIEpE HE MeHee 6
KoanuecTBO KHOIIOK HE
McHee 4

OO011ee KOJIMYECTBO
hJIeMEHTOB: He MeHee 520
[T, B TOM YUCJIC:

1) nporpamMmmupyembIi
0JIOK yIIpaBJICHUS,
KOTOPBIA MOXET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYMK CHJIBI

4) MaTYuK pacCTOsTHUS

S) naT4uK 1BETa

6) aKKyMYJISITOpHAS
Oatapest

7) [InacTukoBbIC
CTPYKTYPHBIC SJICMEHTHI,
BKJTFOYAs
reppopupoBaHHbIE
PJICMEHTBI: OalIKH,
KyOWKH, OCH U BaJlbl,
COCIMHHUTEIIbHBIC
PIIEMEHTBI K OCSIM,
[IIeCTepHU,
MpeaHa3HauYeHHBIE IS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX nepenad,
COCTMHUTEIIbHBIC U
KpETIe)KHBIC JIEMEHTHI;
7) IIporpammHoOe
oOecrneueHue,
MCIIOIB3yEMOE NSt
[POTPaMMHUPOBAHUS
COOMpPaeMbIX
[POOOTOTEXHUUECKHIX
MOJICJIEH U YCTPOMCTB,




ITOCTYITHO JJIs CKAaUMBaHUsI
u3 cetu MHTEepHET

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KOMITIEKT 715t M3ydeHust
OCHOB JJICKTPOHUKH U
[POOOTOTEXHUKHU

HaGop moimkeH ObITH
MpeaHa3HaueH JUIs
[POBEICHUS YUEOHBIX
3aHATUH 110 DJIEKTPOHUKE
1 CXEMOTEXHUKE C LEJTBIO
M3ydeHus: Hanbosee
[pacrpoCTpaHeHHOMN
JIEMEHTHOH 0as3sl,
[IPUMEHSIEMOM JIJIst
MHKXCHEPHO-TEXHHYECKOTO)
TBOPYECTBA YUaIUXCs U
pa3paboTKN yUeOHBIX
Mozernei poboTos. Habop
ITOJKEH TTO03BOJISATH
[yYaIMMcsl Ha IPAKTUKE
OCBOUTH OCHOBHBIC
TEXHOJIOTUU
[TPOCKTHUPOBAHHUSI
[POOOTOTEXHUYECKUX
KOMILIEKCOB Ha TIpuMepe
y4eOHBIX MOJIeNen
[pOOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUUYECKHE
[pereHust B 006acTu
KHOSPHETHYECKUX U
BCTPAMBACMBIX CHCTEM.

B cocraB KOMIUIEKTa
ITOJKEH BXOJIUTH HAbOp
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKH
MakeTa
MaHHITYJISIIIHOHHOTO
[po00Ta, KOMIUIEKT
METaITNYECKUX
KOHCTPYKTHUBHBIX
PJIIEMEHTOB /17151 COOPKH
MakeTa MOOMIJIBHOTO
poboTa u T.1I.

B cocraB KOMITIEKTa
BXOAUT HAOOD
PIIEKTPOHHBIX
KOMIIOHEHTOB J1JIs1

M3Yy4YCHUA OCHOB

1 mrT.




PIIEKTPOHUKHU U
CXCMOTEXHHUKH, a TAKKe
KOMIUJICKT TIPUBOIOB U
TaTYMKOB PA3TUIHOTO
TUIA 1715 pa3padoTKU
[POOOTOTEXHUUECKHUX
KOMIIJICKCOB.

B cocTtaB komILIeKTa
ITOJKHO BXOJIUTH: MOTOPBI
C PHKOJICPOM - HE MeHee 2
11T, CEPBOIIPUBO,T
0OJIBIION - HE MeHee 4 11T,
CEPBONPUBOJ MAJIbIX - HE
McHee 2 T,
MHGPaKpacHBI TaTIUK -
HEe MeHee 3 1T,
YJIbTPa3BYKOBOM AaTUHK -
HEe MEHee 3 1T, JaTYUK
TeMIIEPATyPHI - HE MCHEE
1 mT, TaTYuK
OCBCIIICHHOCTH - HEC MEHEE
1 mT, HabOp PIEKTPOHHBIX
KOMIIOHCHTOB
(pe3ucTopsl,
KOHJICHCATOPHI,
CBETOJIUOJIBI PA3TTUIHOTO
HOMHUHAJIa), KOMIUIEKT
[TPOBOIOB TSI
OecTacqHOTO
[TPOTOTHITHPOBAHWS,
r1ata 0ecIacyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIATOP U 3apsAHOE
[yCTPOMCTBO.

B cocraB komIuiekTa
TOJKEH BXOJIUTh
[IPOrpaMMUPYEMBbIN
KOHTpPOJLIED,
[IPOrpaMMHUPYEMBIN B
cpene Arduino IDE win
AHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsAEMBIX
cpenax pa3pabOTKH.
[IporpamMmmupyemslii
KOHTPOJIIEP JTOJKEH
00J1a/1aTh TOPTaAMH IS
[MOAKITIOUEHUs IU(PPOBBIX
1 aHAJIOTOBBIX YCTPOMCTB,
maTepdeiicamu TTL,




USART, 12C, SPI,
Ethernet, Bluetooth min
WiFi.

B coctaB koMILieKTa
TOJKEH BXOJIUTH MOJTYJIb
TEeXHUYECKOT0 3pEHMUS,
[IpeICTaBISONINN coO0M
BBHIYHCITUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOTIPOIIECCOPOM
(KoJ-BO sizIEp - HE MeHee 4
[T, 9aCTOTA sI/Ipa HEe
Menee 1.2 I'T'1, 00beM
O3V - "He MeHee 512 MO,
00BEM BCTPOCHHOMN
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHOM
Kamepoil (MakcHMaIbHOE
[paspeleHue
BH/ICOTTOTOKA,
[eperaBaeMoro 1o
uHTepdeiicy USB - ne
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Monyib TEXHUYECKOTO
BpeHus JOKeH 00Ia1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMU
[TPOrPAMMHUPYEMBIMHU
KOHTPOJLIIEpaMH C
[TOMOIIBI0 HHTEP(PENCOB -
TTL, UART, I12C, SPI,
Ethernet. Moaynb
TeXHUYECKOTO 3pEHUS
TOJDKCH UMETh
BCTPOEHHOE NMPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAITMOHHOMN CHCTEMBI
Linux, mo3soisromnee
OCYIIECTBISITH HACTPOUKY
CHUCTEMBI MAIlIMHHOTO
00ydeHHs TapaMeTpoB
HEUPOHHBIX CETEM IS
0OHapyXEHUS O0HEKTOB,
oTnpeeseHus uxX
MapamMeTpoB U
mampHenmen

M ICHTH(UKAIIH.




KommiekT nomkeH
00OecreunBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB Pa3pabOTKH
[IPOrpPaMMHBIX U
arnnapaTHBIX KOMILUIEKCOB
MHKXCHEPHBIX CHCTEM,
pereHuit B chepe
"NHTepHer Beweil", a
TaK)Ke pEIICHUI B
001acTH POOOTOTEXHUKH,
ICKYCCTBEHHOTO
MHTEJUICKTA U MAIIMHHOTO
00yJeHUSI.

KommnbrorepHoe 000pyoBaHne

1

HoyTOyk

Dopm-PakTop: HOYTOYK;
PKecTkas, HeoTKIIFOgaeMas
KJIaBHaTypa: HAJIU4KE;
Pycckas packianka
KJIaBUATypbl: HAIMYUE;
/Inaronanp sKkpaHa: He
MeHee 15,6 1r0MMOB;
Paspemienne skpaHa: He
menee 1920 x 1080
ITUKCEIICH;

KonuuecTBo siaep
rporieccopa: He MeHee 4;
KonnuecTBO NOTOKOB: HE
MeHee §;

ba3oBasi TakTOBas UacTOTa
rporieccopa: He MeHee |
[T

MakcuManbHas TaKTOBas
HacTOTa Mpoleccopa: He
menee 2,5 I'T;
Ka1m-nmamsrs npoueccopa:
HEe MeHee 6 MOaiiT;
O0beM yCTaHOBJICHHOMN
ONIEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aliT;

O0BeM noIep)KUBAEMO
OTIepaTUBHOM MaMsTH (1]
BO3MOKHOCTH
[pacIIIpEHMs): HE MEHEE
24 T'6aliT;

O0bem HakonuTeas SSD:
He MeHee 240 I'0aiiT;

Bpemsi aBTOHOMHOU

3 mIT.

2 IIIT.




paboThI OT OaTapeu: He
MeHee 6 4acoB;

Bec HoyTOYKa €
YCTaHOBJICHHBIM
AKKyMYJISITOPOM: He Ooiiee
1,8 xT;

Buemnuii uarepderic
USB crannmapTa He HIKE
3.0: HE MeHee Tpex
CBOOOIHEIX;

Buennuii uaTepdeiic
LAN (ucronp3oBaHue
[EePEXOIHUKOB HE
[IPEyCMOTPEHO):
HAJINYHE;

Hanuuue monyneit u
mHTEepEiicoB
(MCIIOJIb30BaHKE
[EePEXOIHUKOB HE
penxycmorpeno): VGA,
HDMI;

becnipoBoTHAsI CBS3b
\Wi-Fi: Hannuue ¢
MOJIIEP>KKON CTaHIapTa
IEEE 802.11n wim
COBpEMEHHEE;
\Web-kamepa: Hamnuue;
MaHunyasaTop "MbIb'":
HaJIN4MeE;
[IpenycraHoBiIeHHas
OTIEepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpPEiicoMm,
oOecreunBaroas padboTy
[pacTpocTpaHeHHBIX
00pa3oBaTEeNbHBIX U
0OIIECHCTEMHBIX
PUIIOKESHUN: HAJTMYHE.

MOV (mpunTep,
CKaHep, KOIHUpP)

Tun ycrpoiictea: MOY
(pyHKIIMM TTeyaTH,
KOITMPOBAHU,
CKaHHPOBAHMUS);

dopmar Oymaru: He
Menee A4,

[[BeTHOCTD: YepHO-OETIbIi;
TexHoOrNA nevyaru:
lmazepHas

MakcuMaabHOE

1 mIT.

1 ot




[pa3pelieHue neyaTu: He
merHee 1200 X 1200 Touek;
Hurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabnuya N 2

MNPO®UJIbHBIN KOMILIEKT OBOPYJIOBAHUSI

HaumenoBanune
o0opypoBaHus

Kparkue npumepnsie
TEXHUYECKNUE XapaKTEPUCTUKHU

KonnuecTtBo enunanil
JUTSE PO HIIBHOTO
KOMIUICKTa
(oOmeoOpa3zoBaTeIbHBIC
OpraHH3aIiH, He

KonnuecTtBo enunanil
JUTSI PO HIIBHOTO
KOMIUICKTa
(MaIOKOMIIIEKTHBIE
00111600pa30BaTEIIbHBIC

[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TETbHOCTH YYaITHUXCA.
KoMmiekramus:
becripoBOHON MYITETHIATYUK
M0 OMOJIOTHH C 6-F0
BCTPOCHHBIMH JTATYHKAMHU:
JlaT4rK BIQXKHOCTH C
Tama3oHoOM U3MEPECHHUS
0...100%

J[aTurK OCBEIIEHHOCTH C
TIaria30HOM U3MEPEHHSI He
y>xe ueM ot 0 7o 180000 1k
JlaTunk pH ¢ nuamazornoM
M3MepeHus He yxe yeM oT 0
o 14 pH

JlaTuuk TeMIepaTypel ¢
TIara30HOM U3MEPEHHSI He
yke uem oT -20 1o +140 C
JlaTunk
PIIEKTPOTIPOBOIUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE

SBJIAIOLINECS OpraHu3alum), el. U3M.
MaJIOKOMIUIEKTHBIM),
ell. U3M.

HEA30BAS (OBA3ATEJIbBHAS YACTD)
EcTecTBeHHO-HayuHasi HalIPaBJIECHHOCTb
1. [[ludpoas OOecneyrBaeT BBINIOJIHEHHE |3 IIT. 2 1mT.

iraboparopus 1o imabopaTopHbIX paboT Ha

Ouosiorun ypOKax Mo OHOJIOTUH B

(yueHuueckas) OCHOBHOM IIIKOJIE U

yxe ueM oT 0 10 200 MxCwm;




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

/laTunk TeMIepaTypbl

OKpY Karoliel cpeibl ¢
Tuana3oHOM U3MEPEHUsI He
ke yeM oT -20 1o +40
IAKceccyapsbl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJICTBO 1O
PKCILTYyaTauy nudpoBoi
imabopaTopun

[{udpoBast Bumeokamepa ¢
METAIITUYECKUM IITATHBOM,
paspemienue He menee 0,3
Munukc

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 30
paboT

'YakoBka

Hanuuune pycckos3p4HOTO
caiiTa MoA/Iep:KKH, HaJTuune
BUICOPOJIMKOB.

[{udposas
itabopatopus 1o

XHMHAN
(yueHnueckas)

ObecrieunBaeT BBIIOJIHEHNE
mabopaTOpHBIX PabOT MO
XMMHUHU HA YPOKax B OCHOBHOM
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUYaIINXCS.
KoMIuiekTanus;:
becnipoBOAHOM MYIbTHIATYUK
[0 XUMUH C 4-Ms
BCTPOCHHBIMH JIATYUKAMM:
JlaTunk pH ¢ nuamazornoM
3MepeHus He yxke yeM ot ()
o 14 pH

/aTurk BBICOKOM
TeMIIepaTypbl (TepMOIIapHBIi)
C IMana3oHOM MU3MEpPEHUs He
yxe gem oT -100 10 +900 C
JlaTunk
PIEKTPOIPOBOAUMOCTH C
uana3oHaMu U3MEPEHUs He

yxe yeM oT 0 1o 200 MxCwm;




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

/laTunk TeMIepaTypbl
[JIATUHOBBIN C AMANa30HOM
M3MepeHus He yxe ueM oT -30
o +120 C

OTaenbHbIE JATYUKU:
JlaTurk onTHYeCcKOn
[JIOTHOCTH 525 HM
AKCecCyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCILTyaTaluu MUPPOBOi
maGopaTtopun

Ha6op naGopaTopHoit
OCHACTKH

[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekoMeH1auu He MeHee 40
padot

Hanuuune pycckos3p4HOTO
caiiTa OIEPKKHU

Hayimune BuaeopoInKOB.

[{udposas
itabopatopus 1o

(buznke
(yueHnueckas)

O06ecrnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB 0 TeMaM
Kypca (pU3uKH.
KoMmnekramus:
becripoBOHON MYITETHIATYUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMH JTATIHKAMH:
[{udpoBoii gaTunk
TeMITepPaTypPhI C THANIa30HOM
3MepeHus He yxe yem oT -20
o 120 C

[{udpoBoii gaTunk
AOCOJTFOTHOTO JTABJICHUS C
Tana3oHoOM U3MEPEHHUsI He
yxke gem ot 0 1o 500 kIla
JlaTyuK MarHUTHOTO TIOJIS C
TIara30HOM U3MEPEHHSI He
yxe ueM oT -80 1o 80 MmTn
/laTuuK HanIpsKEHUS C
ana3oHaMu U3MEPEHUS He

yke geM oT -2 10 +2 B; ot -5




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

J/laT4MK TOKA HE YK€ YEM OT
-1 o +1 A

/laTuuk akceynepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEe YeM:
+/-2Q;+/-4Q9;+/-8¢g
OTnenbHbIC YCTPOICTBA:
USB ocuumiorpad He MeHee
2 kaHaia, +/- 100 B
IAKceccyapsl:

Kabens USB
COCAUHUTEIIbHBIN

3apsigHOE YCTPOUCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop s
[IPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pyKoBOJICTBO 1O
PKCILTyaTauy HuppoBoOi
imabopaTopuu

[Iporpammuoe obecnieueHme
Mertoanueckue
pexomennanuu (40 padbor)
Hanuuune pycckos3p4HOTO
caiiTa OAJIEPKKHU

Hayimune BuaeopoInKOB.

KoMmmbroTepHoe 060py10BaHNe

4.

HoyTtOyk

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFogaeMas
KJIaBHaTypa: HAJIN4KE;
Pycckas packianka
KJIaBUATypbl: HAIMYHKE;
/lnaroHane SKpaHa: HE MEHee
15,6 mroiMoB;

Paspemienne skpaHa: He
MmeHee 1920 X 1080 mukceneit;
KonmuectBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO IMOTOKOB: HE
McHee 8;

bazoBas TakTOBas YacToTa
poueccopa: He meHee 1 I'TL;
MakcuManbHas TaKTOBast
HacToTa MpoLECCopa: He
menee 2,5 I'T;

Kam-namsite npoueccopa: He

3 mT.

2 IIIT.




MeHee 6 MOaiiT;

O0BEM yCTaHOBIICHHOM
OIIEPaTUBHOUN MaMATH: HE
MeHee 8 ['0aiT;

O0BeM noaaepKUBAEMOM
OTIepaTUBHOM MaMATH (JU1s
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 ['0aiiT;

O6wem Hakonurenst SSD: ve
Menee 240 I'0aliT;

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

Bec HoyTOyKka ¢
[YCTaHOBIICHHBIM
AKKyMyJaTopoM: He Oonee 1,8
KT;

Buemanii natepdeiic USB
cTa”gapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnunii narepderic LAN
(ucmonb30BaHME
[EepPEXOIHUKOB HE
[IPEyCMOTPEHO): HAIUYHE;
Hanuuue monyneit u
mHTEpPeiicoB
(ucmonp30BaHKe
MEePEeXOIHUKOB HE
npenycmotpero): VGA,
HDMI,

becnipoBoHas cesizb Wi-Fi:
HAJIUYHE C MMOICPHKKOM
crannapta |IEEE 802.11n unu
COBpEMEHHEE;

\Web-kamepa: Hanmuuue;
ManunmynsTop "MbIp':
HAJINYHE;
[IpenycraHoBieHHas
OIIEepaLlMOHHAs CHCTEMA C
rpaduyecKkum
[10JTb30BaTEIbCKUM
mHTEpdeiicom,
oOecrieunBaroas padboTy
[pacrpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00IIIECUCTEMHBIX
[IPUIIOKEHUN:

HaJM4ue.

MOV (npunTEp,

Tun ycrpoiictea: MOY | mr.

1 mT.




CKaHep, KOIUp)

(pyskuMHM nevarwy,
KOITIMPOBAHUS,
CKaHUPOBAHHUS);

Dopmar Oymaru: He MEHee
A4

[[BETHOCTB: YepHO-OEIIbIIA;
TexHosnorus nevyaTu:
mazepHas

MakcHMalIbHOE pa3pelIeHUe
reyatu: He MeHee 1200 X
1200 Touexk;

utepdeiicer: Wi-Fi, Ethernet

(R3-45), USB.

JIOITOJIHUTEJIBHOE ObOPY IOBAHUE

EcTecTBEeHHO-Hay4YHasl HANPABJICHHOCTh

1.

[{udposas
itaboparopus 1o

OHOJIOr N
(yueHuueckas)

O0ecneurBaeT BHITIOJIHCHHE
mabopaTopHBIX paboT HA
ypOKax 1mo OHOJIOTHH B
OCHOBHOW IIKOJIE U
[TPOCKTHO-KMCCIICIOBATEIBCKOM
e TeTbHOCTH YUaIXCS.
KoMIuiekTanus:
becnpoBOoHOM MYTBTHIATIUK
M0 OMOJIOTHH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
JlaTurK BIAXKHOCTH C
TMara3oHOM U3MEPEHHS
0...100%

/[aTYMK OCBELIEHHOCTH C
T1ana3oHOM U3MEPEHHUsI He
yxe yem ot 0 7o 180000 nk
JlaTuuk pH ¢ tuanazoHoM
3MepeHus He yxe yem oT 0
o 14 pH

/laTuuk TEMIIEpaTypHI C
TMana3oHOM U3MEPEHHUsI He
yxe gem ot -20 mo +140 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
uana3oHaMu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 mxCm

JlaTuuk TeMrepaTypbl
OKPY’KaroIlen Cpeasl C
TMana3oHOM U3MEPEHUsI HE
yke yeM oT -20 no +40

IAKceccyapbl:

1 mr.

1 mT.




Ka6ens USB
COETMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 11O
PKCILTyaTaluu MUPpPoBOit
maGopaTtopuu

[{udpoBas Buneokamepa ¢
METaUTMYE€CKUM IITAaTUBOM,
pazpemienue He menee 0,3
Mnukc

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
[pekomeH1anuu He Mmenee 30
padot

YIakoBka

Hanuuue pycckos3pI9HOTO
caiiTa MoAJIep>KKH, HaJTuune
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

XHMUH
(yueHuueckas)

O6ecrieynBaeT BBIIOJIIHEHUE
mabopaTopHBIX paboT 1Mo
XHUMHH Ha ypOKax B OCHOBHOM
[ITKOJIE U
[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TETbHOCTH YYAITHUXCS.
KoMmiekramus:
becripoBOIHON MYyJTBTHIATIUK
[10 XUMUHU C 4-Ms
BCTPOCHHBIMH JTATYHKAMH:
JlaTuuk pH ¢ tuanazoHoM
3MepeHus He yxe yem oT 0
o 14 pH

JlaTark BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIi)
C IMana3oHOM H3MEpPEHUS He
yke gem oT -100 o +900 C
JlaTunk
PIEKTPONPOBOAUMOCTH C
Tara3oHaMH U3MEPEHUS He
yxe ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

/laTunk TeMIiepaTypbl
[TATMHOBBINA C AMATa30HOM
M3MepeHus He yke 4em ot -30
o +120 C

OTaebHbIE JATUUKHU:

1 mr.

1 mT.




JlaTunk onTHyeCcKOn
[JIOTHOCTHU 525 HM
IAKceccyaphbl:

Kabens USB
COEAUHUTEIIbHBIN

3apsiHOEe YCTPOMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJICTBO 110
PKCILTyaTaluy HuppoBoi
imabopaTopun

Ha6op maGoparopHoi
OCHACTKH

[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomeHanuu He menee 40
padot

Hanuuue pycckos3pI9HOTO
caiiTa moaaep>KKu

Hayimune BUIeOpOIMKOB.

[{udposas
itabopatopus 1o

(buznke
(yueHuueckas)

O6ecrieynBaeT BBIIOJIIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca (GU3UKH.
Kommnekranus:
becripoBOAHOM MYIbTHIATUUK
o gusuke ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
[{udposoit qaTunk
TeMIIepaTypbl C AMANa30HOM
M3MepeHus He yxe ueM oT -20
o 120 C

[{udposoit gaTunx
AOCOFOTHOTO JJABJICHUS C
Tuana3oHOM U3MEPEHUSI HE
yxe ueM ot 0 go 500 kIla
/[aTYMK MarHUTHOTO MOJIA C
TMana3oHOM U3MEPEHHUsI He
yxe yeM oT -80 10 80 MTn
JlaTuK HAnpsKEHUS C
Tuana3oHaMHu U3MEPEHUS HE
yke 9em oT -2 110 +2 B; ot -5
o +5 B; ot -10 mo +10 B; ot
-15 1o +15 B

J/laTuMK TOKA HE YK€ YEM OT
-1 o +1 A

/laTunk akcenepoMeTp ¢
[MOKa3aTEISIMU HE MEHEE YeM:

+/-2Q;+/-49;+/-8¢

1 mr.

1 mT.




OTnenpHBIE yCTPOUCTBA:
USB ocniumiorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Ka6ens USB
COETMHUTEbHBIH

3apsiIHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop i
[TPOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O
PKCILTyaTaluu MUPpPOBOi
mabopaTtopun
[IporpamMMHOe obecrieueHue
MeTtoanueckue
pexkoMennanuu (40 pador)
Hanuuue pycckos3pI9HOTO
caiiTa moaaep>KKu

Hayinune BUaeOpOIKOB.

. [Hudposas
itabopatopus 1o
(buznonoruu
(mpoguIbHBII
YPOBEHbB)

O0ecnieurBaeT MPOBEICHUE
MICCIICTOBAHUS TI0
(yHKITMOHUPOBAHUIO
YEeIIOBEYECKOTO OpraHu3Ma.
KoMmiekramus:
becripoBOHON MYJTBTHIATIHK
Mo GU3UOIIOTHH C 5-10
BCTPOCHHBIMH JTATYHKAMH:
JlaTunk apTepuantbHOTO
maBnenus (0...250 MM pT. CT.)
JlaTuuk Mmynbca ¢ 1Uana3oHoOM
3MepeHus He yxe yem ot 30
o 200 yn/mMuH
/laTuuk TemMIiepaTypsl Tea ¢
Tana3oHoOM U3MEPEHHUsI He
yske yeM ot +25 o +40 C
JlaTunK 4aCTOTHI JBIXAHUS C
TIara30HOM U3MEPEHHSI He
yxe yem ot 0 1o 100
[IMKJIOB/MUH
JlaTuuk yCKOpeHus ¢
mokaszarensimu +/- 2 g; +/- 4 Q;
+/-8¢
OTIenbHbIE YCTPOMCTBA:
Jlatunk OKI' ¢ nnanazonom
M3MEPEHUS HE Y)KE YEM OT
-300 1o +300 MB)

aTyrkK PH ¢ nuamazoHoM

1 mr.

1 mT.




3MepeHus He yxe uyeM ot 0
o 14 pH

/laTuuk cuiomep ¢
arna3zoHoOM U3MEpEeHHUsI He
yxe uem oT -40 1o 40 H
JlaTuynK OCBEIIEHHOCTH C
ana3oHOM U3MEpEHMsI He
yxe yeM oT 0 1o 180000 5k
IAKceccyaphbl:

Kabens USB
COEAUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop s
[IPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 11O
PKCILTyaTauy nudpoBoOi
imabopaTopuu
[Iporpammuoe obecnieueHmne
MeTtonnueckue
pekoMeH1aiuu He menee 20
paboT

Hanuuue pycckos3p9HOTO
caiTa OIJIEPKKHU

Hannuue BuAeopoInKoB.

[{udposas
iraboparopus 1o

PDKOJIOTMH

ObecnieunBaeT MpoBeCHNE
y4EOHOTO SKOJIOTUUECKOTO
MOHHUTOPHHTA
MHCTPYMEHTAITLHBIMHU
MeTonamu. HaGop
[PUMEHSIETCS TP U3yUCHUH
HKOJIOTUH, OMOIOTUH, XUMHH,
reorpaduu u
[IPUPOJIOBEICHUS, a TAKXKe
TUTST THTUBUTY AJTbHBIX
MiCCIIeIOBAaHMSI U TIPOSKTHOM
NIesITeIbHOCTH IIKOJIbHUKOB.
KoMIiekramusi:
becnipoBOTHON MYJIBTHIATYNK
[10 DKOJIOTHYECKOMY
MOHUTOPHHTY C 8-F0
BCTPOCHHBIMH TaTYUKAMHU:
/laT4MK HUTPAT-HOHOB
/laTyuK XJIOpUI-UOHOB
JlaTunk pH ¢ nuamazonoM
3MepeHus He yxe yem ot 0

o 14 pH

1 mr.

1 mT.




J/aTunK BIAYKHOCTH C
Tana3zoHoM U3MEPEeHHUS
0...100%

JlaTyuK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUsI He
yxe yeM oT 0 1o 180000 5k
JlaTunK TEMIIEpaTyphl C
arna3zoHoOM U3MEpEeHHUsI He
y>ke uem oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
arna3zoHaMy U3MEPEHUs He
yxe uem oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MkCwm

JlaTuuk Temmneparypbl
OKpY>KaroIIEi CpeJibl C
Tana3oHoOM U3MEpEeHHUsI He
y>ke uem ot -20 10 +50 C
OTnenbHbIC JATYUKU:
JlaTunk 3ByKa ¢ QyHKIHEH
MHTETPUPOBAHUS C
TMana3oHOM U3MEPEHHUS
4acTOT HE MeHee yeM oT 50
' go 8 kI

JlaTurK BIAXKHOCTH MOYBHI C
TMana3oHOM U3MEPEHHUsI He
y>ke ueM ot 0 10 50%
/laTuuk xuciopona ¢
Tuana3oHoM u3Mepenus ot ()
o 100%

JlaTunk onTHYeCcKOM
[JIOTHOCTU 525 HM

JlaTunk onTHYeCcKOM
rotHocty 470 HM

JlaTuuk TypOuAMMETp C
TMana3oHOM U3MEPEHHUsI He
yxe yem ot 0 10 200 NTU
JlaTunk oKuCH yriepojia ¢
Tuana3oHOM U3MEPEHUSI HE
yxe ueM ot 0 o 1000 ppm
AKCecCyaphl:

Ka6enr USB
COETUHUTEINIbHBIH (2 1IT.)
3apsiIHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Crep>KeHb 11 3aKpeTICHUS




TATYNKOB B IIITATHUBE
KpaTkoe pyKoBOJICTBO 110
PKCILTyaTalui nudpoBoi
imabopaTopun
[Tporpammuoe obecnieueHmne
MeToanuecKue
[pekoMeH1aiuu He menee 20
padot

YakoBka

Hanuuue pyccKos3pI9HOTO
caiiTa MOJJACPKKH, HAITMIHE
BUICOPOJIMKOB.

MUKpOCKOII
nudpoBoi

Tun MUKpockorna:
0HOJIOrNYECKUM

Hacanka mukpockomna:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHblit
MeToz MCClIENOBAHMA:
CBETJIOC I10JIe

Marepuan ONTHKH:
OIITHYCCKOE CTEKJIO
YBennueHne MUKpOCKOIIa,
Kpat: 64 - 1280

Oxynsipsr: WF16X
OO0bexTuBsL: 4X, 10X, 40XS
(ToAmpy>KMHEHHBIH )
PeBosbBEpHas rojgoBka: Ha 3
00BEKTHBA

TWI MOJICBETKH: 3€pKao WIH
CBETOIMO/I

PacmonoxeHue mMoICBETKH:
BEPXHSSI U HUKHSIS
Marepuan kopryca: MeTasl
[IpeameTHBIi cTOMMK, MM: 90
Mcrounuk nmuranus: 220 B/50
L1

Urcao merammkceneit: 1

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHN

B HaGop BXOIAT BeChI
ImaGopaTOpHBIE MIIEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKA
KOHMYECKas, MajovKa
cTeKJIsIHHasI, npodupka [1X-14
(10 mTyK), cTakaH BBICOKHIA C
HocukoMm BH-50 ¢ meTkoit (2
[ITYKH), HUIAHIP
3MepuTeNnbHbIN 2-50-2

(CTEKJIIHHBIH, C IPUTEPTON

1 mrr.

1 mIT.




KPBIIIKOH ), INTATUB IS
poOupok Ha 10 rHe3 I, 3aKuM
[pOOUPOYHBIH,
[ImaTenb-IokKeuka (3 mTyKn),
HA0O0p (IAKOHOB ISt
XpaHEHUsl PaCTBOPOB U
[peakTuBOB (00BeM (prakona
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM ¢uakona 30 mi -
10 KOMIUIEKTOB 1O 6 IITYK),
[MIAH]IP U3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit 500 mu (3
[ITYKH), HAOOp epIuei s
MBITBSI TIOCYTBI (€I JIJIst
MBIThsI IPOOUPOK - 3 MITYKH,
epII 111 MBIThST KOO - 3
[ITYKH), Xajat Oenblil x/6 (2
[ITYKH), ICPYATKU PE3HHOBBIC
XUMHYECKHE CTOMKUE (2
[ITYKH ), OYKH 3aITUTHBIC,
buabTpel Oymaxkusie (100
[ITYK), TOprouee AJis
criupToBok (0,33 ).

B coctaB Habop BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKeIle30, COJIsTHas KUCIOTa,
METHIIOpaHXK, peHOoITalIeHH,
aMMUaK, TIEPOKCU BOJOPO/Ia,
HUTpaT cepedpa u ApyTue; B
o01melt croxHocTH - 44
[Pa3TUYHBIX BEIIECTB,
MICTIONIb3YEMBIX JJIsI
COCTaBJICHHS] KOMILJICKTOB
[PEAKTUBOB MPU MPOBEICHUH
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB TI0 KYPCY
[IKOJIbHOW XUMUH.

YueOHnas
itabopatopus 1o
HEUPOTEXHOJIOTHH

B cocTaB BXOIAT:

Cencop Tun 1 e menee 1
[IIT., 00ECIIEUYNBAET
BO3MOYKHOCTh PETUCTPAIIUU
CUTHaJIa AIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(3nexTpoMuorpammsl, MI).
Perucrpanus n10JpKHa
OCYIIECTBISETCS
HEMHBA3UBHO, CYXHUMH
PIIEKTPOIAMHU.

1 mr.

1 mrr.




B03MOKHOCTBIO KPEIUICHUS K
[PYKE uenoBeKa, 4YTo JOJKHO
TaBaTh BO3MOXKHOCTh
[PErUCTPUPOBATH
PIIEKTPUYECKYIO aKTUBHOCTH
MBIIIBI B 00JIACTH, HaJ|
KOTOPOH pacroaraercs
kperuienue. [Ipu HanpspkeHun
MBIIIIIBI TOJKHA OBITH
oOecrieueHa BO3MOXKHOCTh
HAOIOACHUS ITYYHOCTH
cUrHazia (T.e. IPUCYTCTBUE
OMI'), npu pacciiabieHuu
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1
[11T., 00ecreurnBaeT
BO3MOYXHOCThH PETUCTPAIIUU
CUTHaja
dotorneru3morpammel (PI1I7)
ONTUYECKUM ITyTEM, 3a CUET
M3MEHECHUS OTPAKCHHOTO OT
KpPOBEHOCHBIX COCYOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10/1 BO3/JIEMCTBUEM IyJILCOBOM
BoJTHBI. CEHCOp JAOMIKEH OBITh
00ecrieyeH BO3MOKHOCTBIO
KpEeTUIeHHsI K MOYIIeUKe
MabIa YeI0BeKa.

Cencop Tun 3 He menee 1
IIT., 00eCIIeYNBAET
BO3MOYKHOCTB: PETUCTpALIUN
CUTHaJIa
PIEKTPOKAPAUOTPAMMBI
(OKTI') He nHBa3UBHBIM
CII0co00M;

peructpanuw |, 11 u 11l
OTBEJICHUH; TIOKITIOYCHHS
HIIEKTPOIOB K CEHCOPY C
[TOMOIIBIO0 COSTUHUTENBHBIX
[TPOBOJIOB, 000PYAOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
oOecreunBaeT BOZMOKHOCTb:
[PETHCTpAIMK CUTHAJIA
KOXHO-TalTbBAHUYECKOM
peakmuu (KI'P), perucrpanus
KOTOpPOTO OCYIIIECTBIISICTCS Ha
[TOCTOSIHHOM TOKE;
[OIKJIFOUEHUS K TENTy




YEIOBEKA C IIOMOILBIO CYXHUX
PIIEKTPOIOB, OJKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS C IOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IT., 00eCIICUMBAET
BO3MOKHOCTB: PETUCTpALIUN
CUTHaJIa AIEKTPUUECKON
akTUBHOCTH Mo3Ta (O9I) ¢
[TOMOLIBIO CYXUX
HEMHBA3UBHBIX 3JIEKTPOIOB;
[PETUCTPALIMU DIIEKTPUUYECKOM
AKTUBHOCTH Pa3HBIX J0JeiH
MO3ra; MOAKIYEHUS
PIIEKTPOIOB K CEHCOPY C
[TOMOLIbIO COETUHUTENBHBIX
[IPOBOIOB, 000PYAOBAHHBIX
TouchProof pazsemamu;
3aKperIeHUs JIEKTPOIOB Ha
[TIOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 ne menee 1
IT., 00ecreYrBaeT
BO3MO>KHOCTB: PETUCTpaLlun
CUTHaja KoJieOaHUs rpyAHON
KieTky (CeHcop AbIXaHUSA);
ONpeIeTICHUSI YaCTOThI
ITBIXAHUS.

Y cTpoiicTBo aiist cOopa
TaHHBIX OT CEHCOPOB U
[epeaady Ha MepCOHAIbHBIN
KOMITBbIOTEp OOEeCreunBaeT
BO3MOKHOCTBH COOpa TaHHBIX
OT MOJKIIFOUCHHBIX K HEMY
CEHCOPOB U OTIIPaBKY
[MOJTy4eHHbIX TaHHbIX Ha [1K.
[lonxiroueHne EHTPaIbHOIO
Moyiis k [IK ¢ moMorpro
USB-kaGens. LleHTpanbHbIi
MOJTyJIb UMEET HE MeHee 1
[IT.: TaJIbBAHUYECKYIO
n3oirstuio ot I1K.
L{eHTpanbHBII MOLYJIb
o0OecreunBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO
[OIKJIIOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxxp1il 13 BX0/10B
[{eHTpambHOTrO MOIYJISl UMEET
raJibBAaHUYECKYIO U30JIALIUIO




(oOecrieueHre MeKKaHATbHON
ralbBAHUYECKOM U30JISIUN).
[loagkinroueHne CEeHCOPOB K
L{eHTpambHOMY MOJTYJIO
OCYIIECTBIISIETCS C IIOMOIIBIO
CHeIHaTU3UPOBAHHBIX
pa3zsemoB tura LEMO,
00€eCIIeYnBaOIIINX
[IPABIJIBHOCTH TTOIKITFOUCHUS
pazbeMa 1 CHUKAIOIINX PUCK
CIIy4ailHOTO KacaHus
[Pa3bEMOB TOKOIIPOBOISIINX
gacTeH, a TakXKe
00eCIeYnBAIOIINX 3AIIUTY OT
HECaHKIIMOHUPOBAHHOTO
[OIKJIFOUEHUS K
[TPOU3BOJILHBIM YCTPONCTBAM.
Monyns "Knonka" He menee 1
[IT., 00eCIIeYNBaET
BO3MOYKHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMeYaTh HE MeHee 3-X
[PA3TTMYHBIX KATETOPUHU
COCTOSTHUM.

Y cTpolCTBO, BXOJIAIIEE B
cocTaB J1a00paToOpuH, T0JKHO
00ecreurnBaTh BO3MOKHOCTh
[PETHCTpAINH aPTEPUATHHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue
(manee - I10). [JomkHO
00eCTieunBaTh BU3YaTH3aIUIO
1 00paboTKy
[PETHCTPUPYEMBIX CUTHAJIOB.
[ 1aBHOE OKHO TIPOTPaMMBI
ITOJDKHO COCTOSITH M3 BKJIQJIOK,
KaK7ast 13 KOTOPBIX
COJIep>KUT Habop rpadukos,
HEOOXOIUMBIX ISt
0TOOpaxkeHus TpedyeMoit
MH(pOpMalUy.

J10/KHA MMETHCS BKITAIKA JIJIS
0JTHOBPEMEHHOTO MPOCMOTpa
CUTHAJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOIKJIFOUEHHBIX K
[{eHTpanbHOMY MOZYJIIO.

JTO 0OecreynBaeT
BO3MOYKHOCTh




MHOTOKaHATHHOTO
(mosurpadguIecKoro) pexuma
PabOThI yCTPOMCTBA.
Taxke TOTKHBI UMETHCS
BKJIQ/IKH [T BU3YalIU3aI[lH
CUTHAJIOB OT ceHCOpoB OMI',
@I, OKT, KT'P, O9T,
CeHCOpa JIbIXaHusl, KHOIKH; a
TaK>Ke TIPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BU3YaJIN3UPYIOTCS
criel(pUIHbIE ISl TOTO WK
MHOTO CUTHAJIA BEJTMYUHEI.
[10 momkHO HaBaTh
BO3MOYKHOCTh BH3yaJIH3aIHN
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:
- OMI': Buzyanusanus
CUTHaJja, CIEKTP CUTHAJAa,
AMIUTATY THBIN TPUTTEP
- OIII': Bu3yanuzanus
CHTHAJIa, CIIEKTPa CUTHAJIA,
TaxorpaMMbl, rpaduk mysiabca
- OKI': Busyanuzanus
CUTHaJIa, TaXOTPaMMBI,
rpaduk myJbca
- KI'P: Bu3yanusanus cursana
- O0I': Bu3yanuzanus
CUTHAJIA, CIIEKTpP CUTHAA,
AMIUTATY 12 alb(a-puTma,
aAMIUIUTYy1a OeTa-puTma.
- CeHcop JbIXaHus:
BH3yalln3aIisl CUTHAJA,
- Knomnka: Bu3yanuzanus
CHTHAJIa pa3METKH
[1O nokHO UMETH
BO3MOYKHOCTh KAaCTOMH3AIINN
1 HacTpoiiku [10 s
P PEeKTUBHOTO OTOOpAKEHUS
rpaduKOB: HaCTpPOWKA IBETA,
BHIOOD MMapamMeTpoB ISt
aHalM3a, BEIOOD
0TOOpakaeMbIX IrpauKoB,
MaciTaObupoBaHue rpauKoOB.
T1O nomKHO UMETH
BO3MOYXHOCTH 3aITUCH H
BOCIIPOU3BEICHUS
ETUCTPUPYEMBIX CUTHAJIOB.




B03M0KHOCTb HACTPOUKHU
mapamMeTpoB GUIbTpaIN
CUTHaJIa ¢ MOMOIIbI0 QUIbTpa
HIDKHUX 4acTOT, (DUIIBTPa
BBICOKMX 4aCTOT, TIOJIOCOBOTO
(UIBbTpa, peKEKTOPHOTO
(bubTpa.

C 1enpio y100cTBa aHAIN3a
CHTHaJIa, TOJDKHA UMETHCS
BO3MOYKHOCTH 3aITHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mocaeayoen
BO3MOYKHOCTBIO MIX
[10CJICTYFOIIETO
BOCIIPOW3BEICHHSI B JTAHHOM
[1O (MMUTHPYS PETUCTPALIHIO
CHTHAJIa B P&KUME PEATbHOTO
BpEMEHH ).

B cocrase: meToguyeckue
MaTepHaIbl A1l YIUTENS U
00yJaromuXxcs, OMMCAHNE
[10IKJTFOUCHUS] CEHCOPOB
mabopaTopun, HHCTPYKLIUH 110
ucriosib3oBanuto 10,
OIHCaHue J1abopaTOPHBIX U
[MpaKTUYECKUX paboT, KOTOpOe
B TOM YHCJIE€ COJACPKUT
Mpe3eHTAIHOHHBIE
MaTepraIbl.

Y makoBka/kopoOka
mabopaTopuu JOKHA
oOecnieunBath ya00HOE
XpaHEeHHE U CO/IepKaTh
MOJICKA3KH ISt
[PacIIONIOKEHHs] CEHCOPOB U
[YCTpOICTB J1abopaTopuu JIst
yI0OHOTO UCTIONE30BAHUS
[PETo1aBaTeNIsIMU 1
00y4aIOIUMUCS.

TexHogorudeckas HAIpaBJICHHOCTb

0. |OGpa3oBaTenbHBIHI
KOHCTPYKTOP JUISI
[PaKTUKU OJIOYHOTO
[TPOrpaMMHUPOBAHHUS C
KOMILIEKTOM
TaTYNKOB

Po6oToTexHnueckuit Habop
[IpeHa3HAYEH ISl U3yUEHUs
OCHOB POOOTOTEXHHKH,
NeTajiel, y3110B U
MeXaHU3MOB, HEOOXOIUMBIX
U1 CO3aHUs
[POOOTOTEXHUUECKHIX

YCTPOMCTB.

1 mrr.




HaGop npezncrasisier coboit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSTMHUTEIHLHBIX
PIIEMEHTOB U
PIEKTPOTEXHUICCKIX
KOMITOHEHTOB.

HaGop mo3BosieT cooupats (u
[IPOrpaMMHUPOBATH
coOupaeMbie MOJICIN ), U3
PIIEMEHTOB BXOMSIIUX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUUECKHUX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
YIIpaBJICHUEM, B TOM YHCJIC Ha
KOJIECHOM XOJY, a TaK ke
KOHCTPYKIIUI, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepead (B
TOM YHCJIC YCPBSIYHBIX U
3yO4YaThiX), a TaK e PhIYaroB.
CBETOAMOIHBIN MaTPUYHBIN
nucnuieil ¢ 6eJ10il MOACBETKONU
Ha KOHTPOJLIepe

KomnndecTBo mopToB
BBOJ1a/BBIBOJIA HA
KOHTpOJJIEpe HE MeHee 6
KomruecTBo KHOMIOK HE MEHEe
4
O0111e€ KOIUYECTBO
hJIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpamMMupyemslii 610k
yIpaBIeHUS, KOTOPBII MOXET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) JaTYMK CHIIBI

4) MaTYuK pacCTOSTHUS

5) JaT4YMK 1BETa

6) akKyMyJISTOpHasi OaTapes
7) [InacTukoBBIC
CTPYKTYPHBIC SJICMEHTHI,
BKITIOUast ieppoprpoBaHHBIC
PIIEMEHTHI: OalKu, KyOuKH,
OCH Y BaJIbl, COSIMHUTETIHLHBIC
PIIEMEHTHI K OCSIM, IIECTEPHH,
[peHa3HAYCHHBIC IS
CO3/1aHUS YEPBSIUHBIX U
3yOuaThIX nepenad,




COCTUHUTEIILHBIC U
KPETIC)KHBIC JICMEHTBI;

7) IlporpammHoe
oOecIreYeHre, UCIOb3yeMOe
TUTSE TPOTPAMMUPOBAHHS
coOupaeMbIX
[POOOTOTEXHUUECKUX MOJCITIEH
1 YCTPOWCTB, TOCTYITHO JUISI
CKaYMBaHUS U3 CETH
MuTepHer

10.

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHUKE H
POOOTOTEXHUKE

KomruiekT ams u3ydeHus
OCHOB DJIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moymkeH ObITH
[peaHa3HaueH JUIs
[IpoBeeHUS Y4eOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHUKE C IIEJIbIO
3ydeHus Hanboee
[pacpoCTpaHEHHOM
DJIEMEHTHOM 0a3bl,
[IPUMEHSIEMOH /ISt
MH)KEHEPHO-TEXHUYECKOTO
TBOpYECTBA yUaluxcs U
pa3pabOTKU y4eOHBIX
Mosienieit pobotoB. Habop
ITOJDKEH TTO3BOJIATE YUAIUMCS
Ha MPaKTHKE OCBOUTh
OCHOBHBIE TEXHOJIOTHH
[IPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILJIEKCOB Ha IpuMepe
y4eOHBIX MoJiesnel poOoToB, a
TaKKe U3YYUTh OCHOBHBIC
TEXHUYECCKHE PEIICHUS B
00J1aCTH KHOEPHETHUECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocTaB KOMIUIEKTa JOKEH
BXOAUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
st COOpPKM MakeTa
MaHHITYJIALIMOHHOTO poOoTa,
KOMILIEKT METaNTHICCKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
st COOpPKM MakeTa
MOOMIIBHOTO POOOTa U T.II.

B cocTaB KOMILJIEKTa BXOJUT
HA0O0P AIIEKTPOHHBIX
KOMITOHEHTOB JJIs1 U3Y4EHUs

1 mrT.




OCHOB 3JIEKTPOHUKHU U
CXEMOTEXHUKH, a TAKXKe
KOMILIEKT IPUBOJIOB U
TaTYMKOB Pa3IMYHOrO THUIIA
1t pa3paboTKu
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocTtaB koMILieKkTa JOHKHO
BXOJHUTH: MOTOPBI C
HPHKOJEpPOM - HE MEHee 2 1T,
CEpBOIPHUBO/] OOJIBINONH - HE
MeHee 4 1T, CepBOIIPUBO/T
MaJIblil - He MeHee 2 IIT,
MH(paKpacHbIN 1aTYHK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
aT4uK - HE MEeHee 3 T,
TaTYMK TEMIIEPaTyphI - HE
MeHee | T, JaTyuK
OCBEIICHHOCTH - HE MeHee |
[T, HAOOP SIEKTPOHHBIX
KOMITOHEHTOB (pE3UCTOPHI,
KOHJICHCATOPbI, CBETOAHOIbI
[pa3IMYHOT0 HOMUHAIA),
KOMILIEKT MPOBOJOB JIJIsi
OecracuHoro
[MPOTOTUIIUPOBAHUS, TIIaTa
OecraeqyHoro
[IPOTOTUITUPOBAHUSA,
AKKYMYJISITOP U 3apsiIHOE
YCTPOMCTBO.

B coctaB koMIuIeKkTa J0KEH
BXOJHUTH MPOTPAMMHPYEMBIiT
KOHTPOJLIED,
[IpOrpaMMUPYEMBII B Cpezie
Arduino IDE wimn
AHAJIOTMYHBIX CBOOOIHO
[pacIipoCTpaHsEMbIX Cpeaax
pa3paboTKH.
[Iporpammupyemslii
KOHTPOJIJIEP JTOJDKEH
001a1aTh TOPTAMHU ISt
[MOAKITIOUEHUS TU(PPOBBIX U
AQHAJIOTOBBIX YCTPOMCTB,
mHTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B cocTaB KOMIIJIEKTa JOJIKEH
BXOJIUTH MOIYJIb
TEXHUYECKOT0 3pEHUS],




[IpeCTaBISAIOMINN COO0H
BBIUHCIIUTENILHOE YCTPOICTBO
CO BCTPOEHHBIM
MUKpOTPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
['T1, 00bem O3Y - He McHee
512 M0, 06beM BCTpOEHHOI
aMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHOMN KaMepoid
(MakcUMalIbHOE pa3pelieHue
BUICOTIOTOKA, II€PE1aBaEMOT0
o nuatepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJib TEXHHUECKOTO
BpeHUsI TOJKEH 00J1a/1aTh
COBMECTUMOCTHIO C
[Pa3TMIHBIMU
[IPOrpPaMMUPYEMBIMHU
KOHTPOJIJIEPAaMH C IIOMOIIIBIO
uaTepdeticos - TTL, UART,
I12C, SPI, Ethernet. Moayib
TEXHUYECKOTO 3pEHUS T0JKEH
MMETh BCTPOEHHOE
[IporpaMMHOe oOecrieueHue
Ha OCHOBE OIlepalMOHHOM
cucreMsl Linux,
[103BOJISIOIIEE OCYIIECTBIISITh
HACTPOMKY CUCTEMBI
MaIIMHHOTO 00y4YeHUs
[TapaMeTPOB HEHPOHHBIX
ceTeil st OOHapY KeHUs
00BEKTOB, OMIPEACIICHUS UX
[1apaMeTpOB U JajdbHEUIIEH
MIeH T (DUKAITHH.

KoMITIeKT nomKeH
o0OecreunBaTh BO3MOKHOCTD
M3Y4eHHs] OCHOB pa3paboTKu
MTPOrPaMMHBIX U allliapaTHBIX
KOMITUJIEKCOB MH)KEHEPHBIX
CUCTEM, peleHul B cepe
"NHTepHeT Benieil", a Takxke
pereHuit B 006JacTu
POOOTOTEXHUKH,
ICKYCCTBEHHOT'O MHTEJIEKTa
1 MAIIIMHHOTO O0YyYEeHUSI.

11.

UersipexoceBoi
4eOHBII

'VyeOHblit

000T-MaHUTTYJISITOP

1 mrr.

1 mrT.




POOOT-MaHUTTYJISATOD
C MOZYJIbHBIMU
CMEHHBIMHU
HacaKaMH

peIHa3HaueH JIsi OCBOCHHUS
00y4aroIMMUCS OCHOB
[POOOTOTEXHHKH, TS
[MOATOTOBKH 00YYarOIIUXCs K
BHEJPEHUIO U MOCIIEAYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIIJICHHOM
[IPOM3BOJICTBE.

KommaecTBo oceit pobota
MaHUIYJISITOpA - YETBIPE.
[IepemenieHue UHCTPYMEHTA B
[TPOCTPAHCTBE MO TPEM OCSAM
ITOJDKHO YTIPABIISITHCS
[IIarOBBIMU JBUTATEIISIMHU.
Hanpspkenue nutanus
[I1arOBBIX JBUTaTENICH HE
Oonee 12 B.

CepBoiBUTaTENlb YETBEPTOM
OCH JIOJDKEH 00eCTieunBaTh
[MOBOPOT MHCTPYMEHTA.

Yros noBopora
MaHUITYJIATOpa HA OCHOBAHUU
BOKpPYI' BEpTUKAJIbHOM OCH HE
MeHnee 180 rpagycos.

/{51 onpeneneHus moaoKeHus
MaHHITYJIATOpA TIPH TOBOPOTE
BOKPYT BEPTUKAJIBHOI OCH
ITOJKEH HCI0JIb30BaThCS
PHKOZEP.

'Yrosn moBopoTa 3aHEro
[yie4a MaHUIYJISTOpa He
Menee 90 rpamycos.

YT0J1 TOBOpOTa NEPEIHETO
[1e4a MaHUIYJISTOpa He
Menee 100 rpaaycos.

/{151 onpeneneHus noaoKeHust
3aJHEr0 U MEPEIHETO IIeY
MaHUITYJISITOpA T0KEH
MICTI0JIb30BATHCS TUPOCKOII.
Y01 MOBOpOTa IO YETBEPTOM
ocu He MeHee 180 rpanycos.
JlomkHA OBITH BO3MOXKHOCTH
OCHAIIIEHUS] CMEHHBIMU
HacaJakaMu (HarpuMmep,
neprkaTeNb KapaHaaiia uin
(dhomacTepa, mprcocKa ¢
CEpBOJIBUTATEIIEM,
MexaHUYEeCKOe 3aXBaTHOE
YCTPOMCTBO C




CEpBOABUIATEIEM,
YCTPOMCTBO 17151 JJa3€pHOM
[PABUPOBKU UM YCTPOUCTBO
st 3D-rieuatn).

JloJKHA OBITH BO3MOXKHOCTh
[1OKJIFOUEHUS
ITOTIOJIHUTEIIBHBIX YCTPONCTB
(HarmpuMep, TpaHCIOpTEpPa,
[pesbca i epeMeleHus
[po0oTa, IyJIbTa yIpaBiIeHUs
TUIA JPKOUCTHK, KaMEPBI
MaIIMHHOIO 3pEHMS,
ONTUYECKOTO JIaTUMKa,
MOTyJ1s1 0€CIIPOBOHOTO
oCTyIIa.
PoOOT-MaHUITYJIATOP 1OJKEH
o0ecrieunBaTh epeMenieHue
HAaca/JKu B IIPOCTPAHCTBE,
AKTHBALIMIO HACAKH,
BO3MO>XHOCTD I10Jy4EHUS
CUTHAJIOB OT KaMephl U
NTaTYNKOB, BO3MOKHOCTb
yIIpaBJICHUS
NTOTIOJTHUTEIbHBIMU
yCTpOMCTBaMU.

Marepuan kopmnyca -
antoMuHui. Jlnametp paboueit
30HBI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocH) He MeHee 320 MM.
HTepdeiic moakmoyeHus -
USB.

Jl07KEH NMETh BO3MOKHOCTD
AQBTOHOMHOM paboThI U
BHEIIHETO YIIPABJICHUS.

Y ipaBisomKil KOHTPOJUIEP
TOJKEH OBITh COBMECTHM CO
cpenoi Arduino.

Y IIpaBIsAOINN KOHTPOJLIED
COBMECTUM CO CPeIOi
nporpamMmmupoBaHus Scratch,
1 SI36IKOM IPOTPaMMHUPOBAHUS
C.

JlookeH oOecrieunBaTh
[TIOBOPOT I10 MIEPBBIM TPEM
OCSM B 3a/laHHBIN yIroJl U Ha
3aJaHHBIN yTOJl, TOBOPOT I10
UETBEPTOM OCU HA 3aJJaHHbBIN
yroJi, ABMKEHHE B




KoopauHatsl X, Y, Z,
[epeMenieHue Ha 3aJJaHHOe
[PACCTOSTHUE IO KOOpAUHATaM
X, Y, Z, nepenady JaHHBIX O
TEKYILIEM IOJI0KEHUHU YTIIOB,
repeaady JaHHBIX O TEKYIIUX
KOOpAMHATAX UHCTPYMEHTA.
Jlo/oKeH moaiepKuBaTh
[epeMenieHue B AeKapTOBBIX
KOOpJAMHATAX U yTriax
[I0BOPOTa OCEM, C 3alaHHOU
CKOPOCTBIO U YCKOPECHHUEM.
TuIbl IepeMeneHni B
IEKapTOBBIX KOOPAMHATAX:
IIBIDKEHUE 110 TPACKTOPHH,
NIBUKEHHE 10 MPSIMOIM MEKITY
TBYMsI TOUKAMHU,
[epenprIriBaHUE U3 TOYKH U
TOUKy (1epeHoc 00HEKTa).

12.

O0pa3oBaTEBHBIN
HA0Op 111 M3yUCHHS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUIECKUX
CHCTEM H
MaHHITYJISIIAOHHBIX
po6oTOB

O06pa3oBaTEIbHBIN KOMIUICKT
TOJDKEH OBITH MpeHa3HAuYCH
U1 U3yYEeHUS
[POOOTOTEXHUUECKUX
TEXHOJIOTHI, OCHOB
H()OPMALIMOHHBIX
TEXHOJIOTUHN U TEXHOJIOTUI
[TPOMBIILIIIEHHOU
ABTOMATHU3AIINH, a TAKXKE
TEXHOJOTHI1
[IPOTOTUIIUPOBAHUS U
aJIUTHBHOTO TIPOU3BOJICTBA.
B cocTaB KOMIIEKTa TOTKHO
BXOIUTH:

1) UnTennexTyaabHbII
CEepBOMOJTYJIb C
MHTETPUPOBAHHON CUCTEMOM
YIIpaBJIEHUS, TO3BOJISIOMIEN
00BEAMHSATH CEPBOMOIYIIH
IPYT C IPyTrOM TI0
[10CJIeI0BATETLHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) PoboToTexHUYECKHiA
KOHTpPOJJIEP MOAYIBHOTO
TUTIA, PEACTABISIOIINN
co00i1 OAHOIIIaTHBIN
MUKPOKOMITBIOTED C
OTNepalMOHHONW CUCTEMOM
Linux, o0beInHEHHBI C
nepudepruiiHbIM

1 mr.

1 mT.




KOHTPOJJIEPOM C ITOMOIIBIO
[J1aThl PaCIIUPEHUS.
PoOOTOTEXHUYCCKHUI
KOHTPOJIJIEP TOJKEH
YZIOBJIETBOPATHh TEXHUYECKUM
XapaKTepUCTUKAM: KOJI-BO
si7iep BCTPOCHHOTO
MHUKPOKOMIIBIOTEPA - HE
McHee 4, TAKTOBas 4acTOTa
siapa - He menee 1,2 ['Tm,
00bem O3V - He menee 512
MO0, Haytmure nHTepercoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
QHAJIOTOBBIC TIOPTHI TSI

IO JKJIIOYCHH S BHEIITHUX
ycTpoiicTB, a Taxke WIFi nim
Bluetooth mis koMMyHuKaIN
CO BHEIIHMMH YCTPOMCTBAMHU.
Po0oTOTEXHNUECKUI
KOHTPOJIIEP TOKEH
00ecreYnBaTh BO3MOKHOCTD
[IPOrpaMMHUPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo60HO
[pacIpoCTpaHIEMON CPEAbI
Arduino IDE, a Takxe
YIIpaBJICHUS MOJICIISIMU
[POOOTOTEXHUUYECKUX CUCTEM C
rmomortisio cpeasl ROS.

3) BeraucnuTenbHbIi MOAYIh
CO BCTPOEHHBIM
MUKPOKOHTPOJLJIEPOM - HE
MeHee 1 mmT.
BpranciuTenbHbI MOAYJIIb
TOJKEeH 00J1anaTh
BCTPOECHHBIMH IU(PPOBBIMU
[MopTaMu - He MeHee 12 T u
AHAJIOTOBBIMH IOPTaMU - HE
MeHee 12 mmT.
BpranciuTenbHbIil MOAYJIIb
TOJKEeH 00J1anaTh
BCTPOEHHBIM MOJTyJIEM
OECTIPOBOTHOM CBSI3H THITA
Bluetooth u WiFi mis
CO3IaHUS
anmapaTHO-MPOTPAMMHBIX
[pELICHUH 1

" yMHBIX/CMapT"-yCTPONCTB




151 pa3pabOTKH peIeHi
"NuTepHer Bemieit'.
BpranciuTenbHbI MOAYJIb
oJKeH 001a1aTh
COBMECTUMOCTBIO C
repudepruiiHbIMY IJIaTaMU
TS TIOJIKJTFOUEHUSI K CETH
Ethernet u noaxiroueHus
BHELIHEH CHJIOBOW HArPy3KH.
4) Moysib TEXHUYECKOTO
3pEHUS, IPEACTABIISIIOLINI
co0oli ycTpoicTBO Ha 6a3e
BHIYMCIIUTEIILHOTO
MUKpPOKOHTpOJIIepa 1
MHTETPUPOBAHHON KAMEPHI,
oOecrnieunBarolee
[paCIIO3HAaBaHHUE MPOCTEHIINX
M300paKeHUI Ha MOIyJIE 3a
CYEeT COOCTBEHHBIX
BBIYHCITUTENbHBIX
BO3MOXKHOCTEH - HE MeHee |
[T,

Mo1yJib TEXHUYECKOTO
3peHus JOJKeH 00ecreunBaTh
BO3MOKHOCTB OCYIIECTBIISITh
HaCTPOMKY 3KCIIO3ULINH,
Oananca o6enoro, HSV
COCTABJISIFOIIUX, TIJIOIIA TN
oOHapy)UBaeMoi 00JacTu
M300paXKeHus1, OKPYTIIOCTH
oOHapy)UBaeMon 00JacTu
300pakeHUs, TIOJI0KEHHE
0OHapy KUBAaEMBIX o0nacTeit
OTHOCUTEIILHO JIPYT JIpyra
Mo1yJib TEXHHYECKOTO
BpEHUsI TOJKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C wm TTL mus
KOMMYHHKAITUH JIPYT C
NIPYTOM WJIM BHEIITHUMH
YCTPOMCTBAMMU.

5) Komriekt
KOHCTPYKTHUBHBIX JIEMEHTOB
13 MeTalIa I COOPKHU
MO/IETT! MAHUITYJISITOPOB - HE
MeHee 1 1T,

6) KoMIIJIeKT 2J1eMEHTOB 17151
CcOOpPKH BaKyyMHOTO 3axBaTa -
He MeHee | 1miT.




O0OpazoBaTeNbHBIN
[POOOTOTEXHUYECKUN
KOMILICKT JIOJDKEH COJIEpKATh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEH I
[IPOTOTUNIUPOBAHUS MOAETEH
MOOWJIBHBIX U
MaHUITYJISLUOHHBIX pOOOTOB
pa3nu4Horo tuma. B cocras
KOMILIEKTA JIOJKHBI BXOJIUTh
MHCTPYKIIMU U METOTUYECKUE
lyKa3aHHsl 110 pa3paboTke
TPEXMEPHBIX MOJIEIEH
MOOMJIBHBIX POOOTOB,
MaHHITYJIIIHOHHBIX pOOOTOB €
(Pa3TMYHBIMH TUIIAMU
KIMHEMATHKH (yTIIOBast
KIHEMAaTHKa,
MTOCKO-TIapalIeNIbHAs
KIHEMAaTHKa,
nenapTa-kunemaruka, SCARA
VTH phIYaXKHAsi KWHEMATHKa,
atopma CTroapTa u T.I1.).
OOpazoBaTeNnbHbIN
[POOOTOTEXHUUECKHI
KOMILIEKT JIOJDKEH COJIEPKATh
MHCTPYKIIUU TIO
[MPOCKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOJUKHU
OCYIIIECTBIICHHS] HHKCHEPHBIX
[pacyeToB Ipu
[IPOEKTUPOBAHUHU (PACUEThI
Harpy3Kd 1 MOMEHTOB, pacueT
MOIITHOCTH ITPHBOOB, pacueT
[apamMeTpoB KHHEMATHKU H
T.I1.), MHCTPYKLUH 1O
pa3zpaboTke cucTem
YIIPaBJICHUS ¥ IPOTPAMMHOTO
oOecrieyeHus A yIpaBIeHHs
[poOOTaMM, HHCTPYKLIUU U
METOMKH 10 pa3paboTkKe
CHCTEM YIPABIICHHS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa M MAaIlTHHHOTO
00y4YeHUSI.

KoMmnbsioTepHOe 000pyI0BaHUE

13.

HoyTOyk

DopMm-(pakTop: HOYTOYK;
KecTkast, HeoTKIII0O4aeMast

1 mr.

1 mT.




KIIaBUATypa: HAIUYUE;
Pycckas packiaaka
KJIaBUATYphI: HATUYHC;
Jlnaronanp sKpaHa: He MEHee
15,6 nroiMoOB;

Pasperienne skpaHa: He
Meree 1920 X 1080 mukceneit;
KonmuectBo siaep
[IpoLieccopa: He MeHee 4;
KoruecTBo MOTOKOB: HE
MeHee 8;

basoBast TakTOBasi yacToTa
rpoueccopa: He meHee 1 [T
MaxkcruMaibHasi TAKTOBAs
HacToTa mpoleccopa: He
menee 2,5 I'Tm;

Ksm-namsats npoueccopa: He
Menee 6 MOaiiT;

O0BEeM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0BeM noIeP)KUBAEMOI
OTIepaTHUBHOM MaMSATH (ISt
BO3MOYKHOCTH PACIIHPEHUs):
He MeHee 24 1'0aiiT;

O0beM HakonuTenss SSD: He
MeHee 240 I'0aiiT;

BpeMmsi aBTOHOMHOM pabOThI
0T OaTtapeu: He MeHee 6
JaCoOB;

Bec HOoyTOYKa €
YCTAaHOBJICHHBIM
aKKyMyJIsITopoM: He 6ounee 1,8
KT;

Buemnuit uarepdeiic USB
cTtaHgaprta He Huxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buewmnuit uarepgeiic LAN
(WcToNb30BaHKE
[EePEXOTHUKOB HE
[pPelyCMOTPEHO): HATNYHE;
Hanuuue moxynei n
mHTEepdEeiicoB
(Mcronb30BaHKe
[epPEeX0IHUKOB HE
npeaycmotrpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIUYHE C MTOJIECPHKKOU




crarnapta |IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hanuuue;
Manunynastop "Mblib":
HAINYHE;
[IpenycranoBneHHas
OIIEpaLlMOHHAs CHCTEMA C
rpaguIecKuM
[10JIb30BaTEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padboTy
[pacpOCTpaHEHHBIX
00pa3oBaTEeIbHBIX U
00IIeCUCTEMHBIX
[IPUJIOKEHUN: HAJIMYHE.

14.

Tenexka -
XPaHIITUIIIE
HOYTOYKOB

TUI KOpITyca: MeTal;
BO3MOKHOCTBH 0€3011aCHOTO
BALIUIIEHHOTO 3aMKOM
XpaHeHUs! HOyTOYKOB:
HaJIN4KE;

BO3MOYKHOCTB 3apsiAKU
HOYTOYKOB: HaJlIU4He,
[o/1/1ep’KKa HOYTOYKOB U3
KOMILJIEKTa IOCTAaBKH;
Hamuue poytepa Wi-Fi
ctangapta 802.11n unmn
coBpeMeHHee: | mT.
[oJiIep>kKa HOyTOYKOB U3
KOMILIEKTa MOCTaBKH;
KOJINYECTBO HOYTOYKOB: OT 6
[ITYK, OJJEP’KKA HOYTOYKOB
113 KOMILJIEKTa IOCTAaBKH;
Hanpsokenue nutanus: 220
B\50 I';

[ToTpebnsiemMast MOIITHOCTH, BT
(MakcumyMm): 2500;
[loTpebnsemsblii TOk, A
(Makcumym): 12;

/nnHa mHypa
PIIEKTPONUTAHHUS: OT 2,5
MeTpa;

3amuTa oT nepeHanpsHKeHus,
KOPOTKOT'O 3aMbIKaHUSI:
HAJINYHE;

Koueca g nepenBux’eHus ¢

[TOPMO30OM: HAJTMYIHUC.

1 mr.

1 mT.




