MUHHUCTEPCTBO INTPOCBEIIEHUSI POCCUNUCKOM
®EJIEPALINIU

PACITIOPAXKEHUE
ot 12 suBapsa 2021 r. N P-6

OB YTBEPKJIEHUU METOJINYECKHUX
PEKOMEHJIAIIMH 11O CO3JIAHUIO N
®YHKIIMOHUPOBAHUIO B
OBILIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSX,
PACITIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OEPA3SOBAHMUS
ECTECTBEHHO-HAYYHOHW U TEXHOJIOTTYECKOU
HATIPABJIEHHOCTEN

Bo ucnonnenue nmynkra 4 IlpaBun npepoctaBieHus U pacupeeneHus cyocuanii u3 deaepaibHOro
Oromkera Oromkeram cyOwbekToB Poccuiickoit ®denepanyn Ha cOPUHAHCHPOBAHWE PACXOIAHBIX
00s13aTenbeTB cyOBbekToB Poccuiickoit deneparyy, BOZHUKAIONUMX MPH PeaTn3alMi pernOHAIbHBIX
IIPOEKTOB, O00ECIEeYMBAIOUINX JIOCTH)KEHUE LieJel, MokazaTesliel M pe3yibTaToB (eaepanbHbIX
MPOEKTOB, BXOMAIIMX B COCTaB HalMOHAIbHOTO Tmpoekra "OOpa3oBaHue", B paMmkax
rocyaapcTBeHHOM mporpamMmbl Poccutickoit @enepanun "Pa3Butre oOpazoBanus'", IPUBEICHHBIX B
[Tpunoxennn N 5 k rocynapctBeHHOl mnporpamme Poccuiickoit ®enepauuun "PasButue
obOpasoBanus", yTBepkJIeHHON mocraHoBieHueM lIpaButennctBa Poccuiickoit deneparuu ot 26
nexadps 2017 r. N 1642:

1. YTBepauth npunaraemeie Metoanueckue peKOMEeHIalliu M0 CO3/aHUI0 U (PYHKIIMOHUPOBAHUIO B
00111€00pa30BaTeIbHBIX OPraHU3aUsAX, PACTION0KEHHBIX B CETbCKOM MECTHOCTH U MAJIbIX TOPOJIax,
HEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHONM W TEXHOJOTWYECKOW HampaBleHHOCTEH B paMKax
PETHOHANIBHBIX TPOEKTOB, O00ECIEYMBAIONINX JOCTHKCHHE IIeNiel, TMoKas3aTelied W pe3yibTaTa
dbenepanbHoro npoekra "CoBpeMeHHas IKoiIa" HallMOHAIBHOTO TpoekTa "O6pa3oBanue';

2. KOHTpOJIb 32 UCIIOJTHEHUEM HACTOSIIECTO PACTIOPSHKEHHSI OCTABIISIO 32 COOOH.
T.B. BACHUJIPEBA

Ipunooicenue

YTBEPK/I[EHBI



pacnopsceHuem
Munucmepcmea npoceewenus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUU IO CO3JAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJ/IBHBIX OPT AHU3AIIUAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOUW U TEXHOJIOT'MYECKOU
HATIPABJIEHHOCTEN

1. O01IHe MoJI0KEeHU A

Hacrosimue Metoauueckue pekomeHaanuu (anee - Pekomenaanum) HarpasieHbl Ha obecrieueHue
€IMHBIX OPTraHM3allMOHHBIX M METOAMYECKUX YCIOBUH CO37aHMsA M OONIMX IOAXOJIOB K
(YHKIMOHUPOBAHUIO B 0O0IIe00pa30BaTENbHBIX OPraHU3alMsIX, PACIOJIOKEHHBIX B CEIbCKOU
MECTHOCTH M MaJIbIX Iopojax, HEHTPOB 00pa30oBaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOM
HanpaBieHHocTel "Touka pocrta", B memsx obOecredeHus peanusaiuu (eaepalbHOrO MPOEKTa
"CoBpeMeHHas 1IKoIa" HalMOHAIBLHOTO npoekTa "O0pa3oBanue” (manee - GemepaabHbIi TPOSKT), B
TOM YHCJI€ YCTAaHOBJICHUS TpeOOBAHUH K pe3yibTaTaM MCIOJb30BaHUS CyOcuanu U3 eaeparbHOro
OromxeTa OromkeTaM CcyObekTOB Poccuiickoit ®Denepanuu Ha COOUHAHCHPOBAHHUE PACXOIHBIX
o0s3aTenbeTB cyOBbekToB Poccuiickoit deaepannu, BOZHUKAIOUIMX [IPH PeATH3alUMi PErHOHATIBHBIX
IIPOEKTOB, OOECIHEUMBAIOIINX JIOCTHXKEHUE IeNiel, Iokaszarteneil u pesynbrara ¢enepaibHOro
npoekTa "B 0011eo0pa3oBaTeNbHBIX OpPTaHU3aAIMIX, PACHOJIO0KEHHBIX B CEIBCKOM MECTHOCTH WU
MaJbIX TOpOJax, CO3JMaHbl U (DYHKUHOHHPYIOT IEHTPhl OOpa30BaHUs €CTECTBEHHO-HAYYHOU H
TEXHOJIOIMYECKON HalpaBiIeHHOCTEN" .

[IpuBenenHsle B HacToALMX PexkomMeHmanMsax TpeOOBaHUs SBIAIOTCS MUHMMaIbHbIMU. Oprassl
UCTIOJIHUTENILHOW BIacTu cyObekToB Poccuiickoit denepannu (OpraHbl MECTHOTO CaMOYIPABIICHHS)
OpU peajin3alluidl MEpONpUATHH MO Cco3laHui0 U (YHKIMOHMPOBAHUIO B 00II€00pa30BaTEIbHBIX
OpraHM3alMsIX, PACIOIOKEHHBIX B CEJIbCKOM MECTHOCTU M MallbIX FOPO/ax, LIEHTPOB 00pa30BaHUS
€CTeCTBEHHO-HAY4YHOM W TeXHoJoruyeckon HampapieHHocTel "Touka pocta" (nanee - LleHTpsl
"Touka pocrta') BpaBe oOecreuynBaTh TPeOOBAHUS, MPEBHIIIAIONINE YCTAHOBICHHBIC HACTOSIIUMHU
Pexomenpanusamu.

Hensmu cosznanust LlentpoB "Touka pocta" sBiIsS€TCS COBEPUICHCTBOBAHME YCIOBHHM  IJIst
MOBBIIIICHHUS KauecTBa 0Opa3oBaHMsI B 00IIe00pa30BATENbHBIX OpPraHU3AIUAX, PACHOJIOKEHHBIX B
CEJIbCKOW MECTHOCTH U MallbIX TOpOJAax, PacIIMpeHHs] BO3MOXHOCTEH O0yYaromuXcs B OCBOCHHH
y4eOHBIX NPEIMETOB €CTECTBEHHO-HAyYHOM M TEXHOJIOTMUYECKON HalpaBiIEHHOCTEH, MpOorpamm
JIOTIOJTHUTENBHOTO 00pa30BaHMs €CTECTBEHHO-HAYUYHOM U TEXHUYECKOW HalpaBJIEHHOCTEH, a TaKxkKe



JUISL IPAKTHUECKON O0TpabOTKH yueOHOro MaTepuaia 1o yueOHeiM npeameram "dusuka", "Xumus",
"buonorus".

Ientpsr "Touka pocta" oOecreynBarOT MOBHIIICHUE OXBaTa 00ydJarOIIMXCsl 0011e00pa30BaTeIbHBIX
OpraHu3allfii, pPACHOJOKEHHBIX B CEJIbCKOM MECTHOCTM M MajblX Tropojax, MNporpaMMamu
OCHOBHOT'O OOILEro U JOMOJHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJOTUYECKOU
HAIPaBJIEHHOCTEH ¢ UCTIONB30BaHUEM COBPEMEHHOTO 000PYAOBAHMUS.

OpraHu3annoOHHO-TEXHUYECKOe, METOJUYECKOe U MH(POPMAIIMOHHOE COMPOBOXIECHUE CO3aHUS B
cyobekrax Poccuiickoii ®enepauuu ILlentpoB "Touka pocra" ocymectBiaser dDenepaabHoe
rocyJ1apCTBEHHOE aBTOHOMHOE o0pa3oBaTesibHOE yupexaeHue JIOTIOJTHUTEIBHOTO
npodeccuoHaabHOr0 00pa3oBaHusa "AKajgemMHs peanu3alud TOCYJapCTBEHHON MOJUTUKH H
npoeCcCHOHAIBHOTO  pa3BUTHs  paOOTHUKOB  0Opa3oBaHuss ~MUHHCTEpPCTBA  MPOCBELICHUS
Poccuiickoit ®eneparun" (nanee - denepanbHbiii onepaTop). Axpec caiira: https://www.apkpro.ru/.

2. Ilopsinok co3nanus

IlenTpsr "Touka pocTa" MOTYT CO3/1aBaThCA KakK 3a CUET CPEACTB cyocunuii penepaabHOTO OrOHKETA
B paMmkax peanusanuu (enepanbHoro mnpoekta "CoBpeMeHHas mIKoyia", TaKk WU B paMKax HHBIX
porpaMM M MPOEKTOB 3a CUET CpelCTB OrokeToB cyOnekToB Poccuiickoit denepanuu, cpencTs
MECTHBIX OFOJ[KETOB U BHEOIOP)KETHBIX UCTOYHHKOB.

Coznanue LlentpoB "Touka pocta" ocymiecTBisiercss Ha 6aze 0011e00pa3oBaTENbHBIX OPraHU3AIIHIA,
PacCIIOIOKEHHBIX B CEIBCKON MECTHOCTH M MaJIbIX TOPOJaX, IMPH 3TOM B MEPBYIO OYEPEIh CO3/IaHHE
[lenTtpoB "Touka pocta" peKOMEHAYETCS] OCYIIECTBISATh B OpraHU3aIUsAX, MOKA3bIBAIOIINX HU3KHE
o0pa3oBaTeNbHbIE PE3YIbTAThI.

B cnyuae coznanus Llentpa "Touka pocta" 3a cuer cpencTs cyocuanu u3 peneparibHOTO OKETA B
pamkax ¢enepanbHoro mnpoekta "CoBpemeHHas mkosa" cyObekT Poccuiickoit denepanuu
ornpezenser:

- OpraH UCHOJHMUTENbHOM BiactH cyObekta Poccuiickoit ®exnepaunu, OTBETCTBEHHBIM 3a
peanu3annio MEPOIIPUATHN IO CO3JaHUI0 M obecnedeHUio (QyHkimonupoBanus LlenTpoB "Touka
pocta" Ha Teppuropun cyonrekra Poccuiickoit denepanyu (PernonanbHblil KOOpAUHATOD);

- KOMIUIEKC Mep (IOpOXKHYIO0 KapTy) M0 co3daHuio U ¢pyHKIuoHuposanuto LlentpoB "Touka pocta”
cornacHo [Ipunoxxenuto N 1 k HacTosium Pexomenpanusim.

Kommnexkcom Mep nmpusHaeTcsl IUIaH MEPOIPUSITUA Ha OYEPEAHON ToJ M ABYXJIETHUH IUIAHOBBIN
NEepUoJ, NPEeNyCMAaTPUBAIOIIMNA MEPONPUATHS IO CO3JaHMI0 U (YHKIMOHMpOBaHHIO LleHTpoB
"Touka pocTa", BKJIIOUAIOLIUI B TOM YHCJIE:

MEpPOTPUSITHS, HANIPaBIIEHHBIE HA co3/laHue U oTKpbIiThe LlenTpoB "Touka pocra';
MEpOTIPUATHSI, HalpaBJICHHbIE Ha oOecreuenue ¢pyHknuonupoanus Llentpos "Touka pocra";

MEpPONPUITHUS TI0 TMOBBIIICHHUIO TpoecCHOHaIbHOr0 MactepcTBa paboTHHKOB LlenTpoB "Touka
pocra';

MEpOIpUATHS MO  KOHTPOJIO JOCTI)KEHMS MHHHMAJIBHBIX  IOKa3zaTeled  Co3JaHus |
¢ynkunonupoBanus Llentpos "Touka pocra'.

PernonanbHbIl KOOPIUHATOP B COOTBETCTBUU CO CPOKaMH, ycTaHOBICHHbIMU B [Ipunoxennu N 1
PexoMeHmanusiM, yTBEpKIaeT:



- JOJDKHOCTHOE JIMIO B COCTaBE€ PErHOHAIBHOTO BEJOMCTBEHHOTO IPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3/lanue U ¢pyHkunoHuposanue Llentpos "Touka pocra";

- MepedYeHb TMOoKa3aTeled U MHANKATOPOB, COOTBETCTBYIONTUX MpUBeneHHBIM B [Ipmnoxenun N 2
HaCTOSIIUM PekoMeHIausaM, X 3HaUCHUI;

- IepevyeHb 00111e00pa30BaTEIbHBIX OpraHU3alui, PACIONI0KEHHBIX B CEITbCKONH MECTHOCTH U MaJIbIX
ropojax, Ha 0a3e KOTOpbIX IulaHupyercsi cosganue LlentpoB "Touka pocta" (o ¢opwme,
npezcrasiaeHHoi B [Tpunoxenuu N 3);

- tunoBoe [lomoxxenne o LleHTpe 0Opa3oBaHUS €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOH
HarnpasieHHocTer "Touka pocra” (ITpunoxenue N 4).

Co3nanune nentpa "Touka pocta" Ha 6a3e 001e00pa3oBaTENIbHONW OpraHU3alUU JOMYCKAeTCsl Kak
MyTEM BBIJIEICHHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOApa3JeneHus oO0umeo0pa3oBaTeabHOM
OpraHu3alyy, Tak U 0e3 BBIACICHHUS OTACIBHOTO MOPa3IeIICHUs.

OO0weobpa3zoBarenbHas OpPraHM3alUsl M3/1aeT JIOKAJbHBI HOPMATUBHBIA akT O Ha3HAYCHUU
pykoBonutensi Llentpa "Touka pocta" (KypaTtopa, OTBETCTBEHHOTO 3a (YHKIMOHHPOBAHUE WU
pa3BUTHE), a TAKKE O CO3AaHuU LieHTpa "Touka pocTa" U yTBEp)KACHUU NOJIOKEHUS O JESATEIbHOCTH
[lentpa "Touxa pocra".

Pernonanpublii koopAauHaTOp HEe mo3zaHee AHS oTKphITUs Llentpa "Touka pocra" obecrneumBaer
pasMeIleHne B crenuaibHO co3maHnHoM pasnene "llentp "Touka pocta" oduimanpHOro caiita
o0meo0pa3oBaTeIbHOM  OpraHu3alud B HWH(GOPMAIMOHHO-TEJICKOMMYHUKALIMOHHOM  CETH
"Unrepuetr" nndopmanuu o co3ganuu u pyakuunonupoBanuu Llentpa "Touka pocra", B TOM ymcie
uHpopmanuu 00 oOpa3oBareNbHBIX HporpamMmax, obopyaoBanun Llentpa "Touka pocra',
IUIAHUPYEMOM pEXHUME 3aHATUH OOydyarolMXcsl, IMJIAaHUPYEMBIX MEpONpHUATHAX. B co3naHHOM
paszene oduuansHOro caiita 00pa3oBaTEIbHONW OpraHU3alyy TakXKe pa3MeniaeTcss nHpopMalus o
HanoHabHOM TpoekTe "OOpa3zoBanme" (B TOM YHCIE JIOTOTHIN), aapec caiWTta W oduimanbHas
cuMBoOJMKa Munucrepcersa npocsenienus Poccuiickon denepanum.

PernonanpHbiil KOOpAMHATOp oOecmneunBaeT nHopmupoBanue DeepanbHOTO ONepaTopa B ciaydae
co3nmaHusi Ha Tepputopuu cyowrekTta Poccuiickoit ®@enepannu LlentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCS K peanu3aluu (QeaepaibHOro MpoeKTa
"CoBpeMmeHHasi mikojia" HalmMoOHAIBLHOTO mpoekta "OOpasoBaHue", 3a CYET CPEACTB OIOIKETOB
cyonekToB Poccuiickoit @enepanuu u (WiIH) CPEeACTB MECTHBIX OIOKETOB M (HJIM) BHEOIOKETHBIX
HCTOYHUKOB, a TaK)Ke HampaBlIeHHE Ha corjacoBanue DepepaqbHOMY ONEpaTopy KOHIETIHU
co3manus U GYHKIIMOHUPOBaHUS Takux L[eHTpoB.

3. TpebGoBaHus K NOMeENIEHUSAM, KOMILUIEKTOBAHUIO 000PY/10BaHHEM,
PAacXoaHBIMHM MaTepPUAJIaMU, CPeACTBAMH 00y4eHUS U BOCIIMTAHUSA

Cozpanne llentpoB "Touka pocra" mnpeamnonaraeT KOMIUIEKC YCJIOBHH IO OCHAIICHHUIO
o0pa3oBaTeNbHbIX OpraHu3aluil 00OpyIOBAaHUEM, pACXOJHBIMU MaTepuajaMH, CpEeACTBAMHU
o0y4yeHMs W BOCHHUTaHUS JUIsl JOCTHIKEHUs 00pa30BaTENbHBIX PpE3yJbTaTOB IO MPEAMETHBIM
obnactsm "EcrecTBeHHO-HayuHble npeamerbl', "EcrecTBeHHble Hayku', "MaremaTtnka "
uHpopmaruka", "OOmecTBo3HaHue U ecrtecTBo3HaHue", "TexHomorus", oOpa3zoBaTeNIbHBIX
porpaMm oO1Iero oOpa3oBaHMs €CTECTBEHHO-HAYUYHOM M TEXHOJOTUYECKOW HAIIPAaBJIEHHOCTEN, IPU
peanu3aiy KypcoB BHEYPOUHOH AEATENIbHOCTU U JOMOJHUTEIbHBIX 00IEpa3BUBAOLINX IPOrpaMM
€CTECTBEHHO-HAYYHON U TEXHUYECKON HalpaBJIE€HHOCTEN.



[lepeuensr HampaBiieHHOCTEH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTenbHBIX
IporpaMM MOKET OBITh pacCIIMpPeH B 3aBHUCHUMOCTH OT HMMEIOIIUXCS Yy 00I1e00pa3oBaTeIbHbBIX
OpraHU3aIMi YCIOBUH, a TAKXKE MOTPEOHOCTEH Y4aCTHUKOB 00pa30BaTEIbHBIX OTHOIIICHHUH.

Co3nanne nentpa "Touka pocrta" mpenmojaraeT pa3BUTHE 0O0pa30BaTENbHONW HHQPACTPYKTYPHI
001meo0pa3oBaTebHON  OpraHM3allid, B TOM YHCIE OCHAIIeHHWEe O00Ieo0pa3oBaTeIbHOM
OpraHM3aIIH:

- o0opynoBaHUEM, CpeACTBaMH OOY4YEeHUS M BOCIUTAHMUA IS H3Yy4eHUs (B TOM 4YHUCIe
HKCIEPUMEHTAIbHOI0) MPEIMETOB, KypCOB, JUCHUUIUIMH (MOAYJEH) €eCTEeCTBEHHO-HAy4yHOU
HaIPaBJIEHHOCTU M  TEXHOJIOTMYECKOM  HANpaBJIEHHOCTEW IpU  pealu3alud  OCHOBHBIX
0011e00pa30BaTeIbHBIX MNPOTPaMM M JOMOJTHUTEIBHBIX 00II€00pa3oBaTENbHBIX MPOTPAMM, B TOM
qucie Ui paclIupeHus coJiepKanus yueOHbIx npeameToB "®dusuka", "Xumus", "buonorus";

- O60py,HOBaHI/IeM, cpeacrBaMu O6y‘ICHI/I${ U BOCIIMTAaHUA OJIs1 U3Y4YCHUSA OCHOB pO6OTOTeXHI/IKI/I,
MCXAaHUKH, MCXATPOHUKH, OCBOCHHA OCHOB MpPOrpaMMUpOBaHUA, pcalu3alluid HOporpaMm
JOITOJIHUTCIIBHOI'O 06p2130BaHI/I$I TEXHUYECKOMN U eCTeCTBeHHO-Hay‘lHOﬁ HaHpaBHeHHOCTCﬁ UT.AO.

- KOMITBPIOTEPHBIM U UHBIM 000PYI0BaHUEM.

[lepeueHb, MUHUMaIBbHO HEOOXOIUMBbIE (YHKIMOHAIbHBIE W TEXHUYECKUE TpeOOBaHUA U
MUHUMAJIBHOE KOJUYECTBO OOOpYyIOBaHMS, PACXOJHBIX MAaTEpUajoB, CPEICTB OOy4YeHHUS H
BocriuTanus aisi ocHameHuss LlentpoB "Touka pocta" (mamee - MHPPACTPYKTYPHBIA JIHCT),
onpeaensoTcs PernoHanbHbIM KOOPAUHATOPOM C ydyeToM l[IpumepHOro mepeuHss o00pyAOBaHHUSA,
pacXoAHbIX MaTepuasoB, CpPeACTB OOy4eHHs M BOCHMTAHUSA JJS CO3JaHUS U oOOecreueHus
(GYHKIIMOHUPOBAHUS  LEHTPOB  OOpa30BaHMSI  €CTECTBEHHO-HAYYHOW U  TEXHOJOTHYECKOU
HanpaBieHHocTH "Touka pocra" B 00me0o0pa3oBaTeNbHBIX OpPraHU3AIUAX, PACIOJOKECHHBIX B
cenbckoi MectHocTH U Manbeix ropojgax (IIpunoxkenne N 6), OpUMEpHOro THUIIOBOTO
UHPPACTPYKTYPHOTO JIMCTa, ompexaenseMoro @DenepanbHBIM — ONEPATOPOM, U HACTOSIIUX
Pexomennanui.

B  pamkax ocHameHus ~— oOuieoOpa3oBaTeNbHBIX — OpraHuzanuii  npu  (GOpMHUPOBAHUU
UHPPACTPYKTYpHOTO JHcTa cyobekT Poccuiickoii denepanun BIpaBe BHIOpaTh CTaHAAPTHBIN WK
NpOQMIBHBIA KOMIUIEKT 000pYAOBaHUs, MPEACTaBICHHBI B IPUMEPHOM IepedyHe 000pynOBaHMS,
PacXOHBIX MAaTEPHATIOB, CPEACTB 00yUEHUS U BocITaHus i ocHameHus Llentpos "Touka pocra"
(ITpunoxxeane N 6). {1 MajJOKOMIUIEKTHBIX 00IIe00pa30BaTeIbHBIX OpraHu3anuii <I1> o0bem
€IMHUI] CPEJICTB OOYUEHUS M BOCTIUTAHUS (POPMUPYETCS B MEHBILIEM KOJIHYECTBE.

<1> ManokoMIUIEKTHON  00meo0pa3oBaTeIbHON  OpraHW3alMeld B paMKax  pealu3aruu
MEPONPHUSITHIA IO CO3MaHUI0 H  (PYHKIMOHHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKOM  HalpaBJICHHOCTeW  mpu3HaeTrcs  oOmieoOpa3oBarenbHass — OpraHu3aius,
YUCJIEHHOCTh KJIACCOB-KOMIUIEKTOB B KaXKJIO0M M3 Mapajuiesie KOoTopou cocTamisieT He Oonee 1
€IMHULIBI.

[TpoduibHbI  KOMIUIEKT 00OpYyIOBaHMS MOXKET OBbITh BBIOpaH Ui 00IIe00pa30BaTEIbHBIX
OpraHM3alii, IMEIIUX Ha MOMEHT co3faHus LeHTpa "Touka pocta" HabOp cpeACcTB OOyUEHUS U
BOCIIUTaHMS, MOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMU BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu u3ydeHnu npeamMeroB "duszuka", "Xumusa" u "buonornsa".

[IpopunbHblii  KOMIUIEKT  oOopydoBaHusi  oOecneuumBaeT  3(PQPEKTHBHOE  JOCTHIKEHHE



00pa30BaTeNbHBIX pE3yJNbTaTOB OOYYAIOIIMMHUCA IO MPOrpaMMaM €CTECTBEHHO-HAYYHOH H
TEXHOJIOTHYECKOH  HAMpaBICHHOCTEH, BO3MOXXHOCTh YIIyOJEHHOTO M3YYEHHUs OTIENIbHBIX
MPEJAMETOB, B TOM 4HUCIE i1 (POPMHUPOBAHUS H300PETATEIBCKOTO, KPEATUBHOTO, KPUTHUYECKOTO
MBIIUICHUS, Pa3BUTUA (PYHKIMOHATHHOW TPaMOTHOCTH Y OOy4YalolUXCs, B TOM YHCIE
€CTECTBEHHO-HAYYHOU U MaT€MaTUYECKOM.

[Ipu dopmupoBannr MHPPACTPYKTYPHOTO JHCTAa M3 NMPO(PUIHLHOIO KOMIUIEKTa B 00S3aTEIbHOM
nopsiike odecreunBaeTcs BbIOOp CpeAcTB 00yueHHs U BOCIIUTaHHs HE MEHEE YeM 110 TpeM y4eOHbIM
npeamveram ("®Pusuka", "Xumus", "buonorus") u kKoMme0TepHOro 00opynoBaHus. OcTaBIIHECs IO
UTOraM oIpeesieHust 0053aTeIbHOro 000pyJOBaHUS CPENICTBA, IPEAYCMOTPEHHBIE JUIsl OCHAILEHUS
[lenTpa "Touka pocta", pacmpenenstoTcs Ha TPUOOPETEHHE MOMOIHUTEIBHOTO O0O0PYIOBAHHS,
BXOJISIILETO B IIEpeUyeHb 000pyIOBaHUS, PACXOIHBIX MaTepHalIOB, CPEACTB O0YUECHHUsI U BOCIIUTAHUS
npodunsHoro komruiekta (I[Tpunoxenne N 6 kK METOINYECKUM PEKOMEHIAIUM).

[Ipu BbIOOpPE MOMOTHUTENHLHOTO OOOPYAOBAHUSA TAaKXKE CIEAYeT YYHUTHIBATh CHEUU(DUKY H
MOTPeOHOCTH OTpacieil 5KOHOMHUKHU cyObekTa Poccuiickoit denepanuu.

PernonanpHblii KOOpAWHATOP OOECHEUMBAET COTJAacOBaHHE C(HOPMHUPOBAHHOTO B COOTBETCTBUH C
tunoBoil (opmoit mHpacTpykTypHOro nucta ¢ denepaibHbIM ONEPATOPOM B COOTBETCTBHH C
perinameHToM, onpeaensieMbM PeepanbHbIM ONIEPATOPOM.

[Ipn HampaBneHWM Ha cOrjacoBaHHE€ HH(PACTPYKTYpHOTO JIMCTA, COJCPIKAIIETO CTaHIAPTHBIC
KOMIUIEKTHI, PernoHanbHbI KOOpIuHATOP npefoctaBisieT (1o popme denepanbHOro oneparopa):

- NOATBEPKACHUC OTCYTCTBUA B COOTBCTCTBYIOIIUX 06p2130BaT€JII)HI>IX opranmzanuviax, OCHAIICHHC
KOTOPBIX INNIAHUPYCTCA, 060py,Z[OBaHI/I$[, pPacXOJHbIX MAaTCPUAIOB, CPCIACTB O6y‘I€HI/I$I 1 BOCIIMTaHHAA,
YKa3aHHbIX B ICPCYHEC CTAHAAPTHOI'O KOMILJICKTA,

- IOATBEPKACHHUE HaMn4usl (JInOo oOecreueHne HaIMYusl 10 MOMeHTa ocHameHus Llentpos "Touka
pocra") YCIOBUH IJIsi XpaHEHUS W HCIOJIb30BAHMS XHUMHUYECKUX PEaKTHBOB, B TOM YHCIIE
HE0O0X0IMMOro 000pyIOBaHMA, BKIOYas IIKa( BBITSDKHOW MAaHOPAMHBIM M mIKad uis XpaHEHHS
XUMHUYECKHX PEaKTUBOB OTHEYNOpPHBIN, cornacHo [lepeuHio cpeacTB oOydeHUS U BOCIUTAHMUS,
HEOOXOJUMBIX JUIsl peal3alid O0pa30BATENbHBIX MPOTPAMM HAYAILHOTO OOINEro, OCHOBHOTO
obmero u cpeaHero odmero o0pa3oBaHus, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBUSM OOyYCHUS,
HEOOXOJMMOT0 TIPU OCHAIICHHH OO0IIe00pa30BaTEIbHBIX OpraHU3aluii B IENIX peaTH3aliH
MEpONPUATHA TI0 COJCUCTBHIO CO3MaHHI0 B cyObekTax Poccuiickoii ®denepanuu (Mcxoms u3
MPOTHO3UPYEMON TOTPEOHOCTH) HOBBIX MECT B  00IIE0Opa30BATEIBHBIX — OpraHU3AIUsX,
yTBEp)KJICHHOMY TiprKa3zoM MusmnpocsenieHust Poccun ot 3 centsaops 2019 r. N 465.

OO0pa3oBarenbHble OpraHu3aluy, Ha 0aze KOTOPbIX co3Aat0Tcs U pyHKunoHUPYIOT LlenTps! "Touka
pocTa", TOJDKHBI COOTBETCTBOBAaTh JEHCTBYIOIIMM TpPeOOBaHMUSIM K YCTPOMCTBY, COAEP)KAHUIO U
OpraHu3aIyi pekruMa paboThl 00pa30BaTEIbHBIX OPraHU3alUA ¥ WHBIM HOPMATHBHBIM MPABOBBIM
aKTaM, OIpPENeNIAIOIMM TPeOOBaHUS K OpraHM3aluy OOLIero M JOIMOJHUTEIBHOro 00pa3oBaHUs
JIeTen.

[Momemenus (pyHKIMOHAIBHBIE 30HBI, B TOM 4YHCJIEe Y4eOHble KaOWHETHI (U3UKH, XUMUH,
ouonorun) Llentpa "Touka pocta" pekoMeHyeTCs pacroiaraTh B Mpeeiax 0JHOTO 3/aHHS.

IIpoextupoBanue, 3o0HupoBanue nomenieHuil LlentpoB "Touka pocta" wu  onpeneneHue
JU3aliH-PEIEHUH OCYIIECTBISETCS C y4€TOM PYKOBOJACTBA IO IPOEKTHpPOBaHMIO LIEHTpoB "Touka
pocta", yTBepxaaeMoro (eaepaibHbIM OIIEPaTOPOM.

IIpu mpoextupoBannu, 30HHpoBaHUN nomerneHunii LleurpoB "Touka pocrta" clienyer VUHUTHIBATH
) y y'-I



O0COOCHHOCTH 000pPYIOBAaHHUS, PACXOAHBIX MAaTEPUAJIOB, CPEACTB OOYUCHUS W BOCIIUTAHUS, KOTOPHIM
Oyzer oOecrieunBaThcsi 00pa3oBaTeNbHASI OPraHU3aIIHUS.

[Ipoekt 30oHupoBanus mnomemenuil IlentpoB "Touka pocta" mnpencrabiserca DdenepanbHOMY
orepaTopy OJTHOBPEMEHHO C MPEACTaBIeHUEM HHPPACTPYKTYPHBIX JHCTOB.

4. Opranu3anus o0pa3oBarebHOM JeATeJbHOCTH

OOpa3oBarenbHasi JeATeNbHOCT, Ha ©Oa3e wneHTpoB "Touka pocta" ocyllecTBigercs IO
00pa3oBaTeNFHBIM MTPOTPaMMaM OOIIETO U TOTIOJTHUTEIFHOTO 00pa30BaHMS.

TpeboBanust Kk ¢opMary opraHu3aluu  00pa30BATEIBHOW  JIEATCIBHOCTH  PETYIUPYIOTCS
HaCTOAIINMU PCKOMCHI[aLII/ISIMI/I U HUHBIMHN I/IH(I)OpMaLII/IOHHBIMI/I U MCTOAUYCCKHMMU MaTCpualaMn
denepanrbHOTO ONIepaToOpa.

Hampapnenus peannsyembix ¢ ucrnosib3oBanueM pecypcoB lLlentpoB "Touka pocrta" mporpamm
OTPEACNSAIOTCS B COOTBETCTBUM C METOJUYECKUMH MaTepualaMd H  PEKOMEHAAIMSIMH,
YCTaHaBIMBAEMBIMHU U aKTyanuznpyembIiMu DenepanbHbIM 0IIEpaToOpoOM.

Ha 6a3e wnentpoB "Touka pocra" oOecrmedymBaeTcsi peanu3aiyisi 00pa30BaTENbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOU U TEXHOJOTMYECKOW HAMpPaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMH 3aKOHOAATENIBCTBA B chepe 00pa3oBaHus U C y4eToM pekoMeHnanui deaepanbHoro
omneparopa. B ob6s3arensHOM mopszike Ha 6a3e meHTpoB "Todka pocra" obecrnieunBaeTCs OCBOCHHE
oOydaromumucss y4eOHbIX mnpeameroB "Owuszuka", "Xwumwus'", "buomorus" ¢ HCIONB30BAaHHEM
npuobperaeMoro 060pyI0BaHUS, PACXOIHBIX MAaTEPUaAJIOB, CPEICTB 0OyUYEHHUS U BOCIIUTAHUS.

He menee 1/3 o0bema BHEYpOUHOH NEATEIBHOCTH O0YUYaIOIIUXCsl JOKHO OBITh OPUEHTHPOBAHO HA
HOJ/IEp)KaHNE ECTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBlIeHHOCTEH 00pa3oBaTeIbHbBIX
nporpaMM, IpPH 3TOM OOBEM MPOrPpaMM E€CTECTBEHHO-HAYYHOW HANpaBICHHOCTH HE MOXET
coctaBiATe MeHee 20% oT obmero oObemMa BHEYPOUHOH jesaTenbHOCTH. OOpa3oBaTelbHBIC
OpOorpaMMbl [0 JAPYTMM HANpaBJICHHOCTAM IIPU HAIWYMM BO3MOXKHOCTH PEKOMEHIYETCS
IUTAHUPOBATh € UCIIOJIB30BaHuEM pecypcoB LlenTpos "Touka pocra'.

Pazpabotka pabouux mporpamm mo mnpeameram "Owuszuka"', "Xumus", "buonorus", yueOHbIM
IpeIMeTaM €eCTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOW HaIlpaBJI€HHOCTEH M3 4YacTh y4eOHOro
wiaHa, (OpMHUPYeMOil ydYaCTHMKaMH OO0pa3oBaTelIbHBIX OTHOILIEHWH, MPOrpaMM BHEYpOUHOU
JESITEeIbHOCTH U JIOIOJIHUTEIBHONO 00pa3oBaHUS OCYLIECTBISETCS 00LIe00pa30BaTEIbHBIMU
OpraHu3alsMM, B KOTOPBIX co31aroTcsi LeHTpsl "Touka pocra", caMOCTOSTEIBHO C Y4ETOM
METOJMYECKUX MaTepualioB U  pexkoMeHjauuid  @DenepasbHOro  omeparopa. Peammsanms
0o0pa3oBaTeNbHBIX ~ MPOrpamMM  JIOMOJHUTENIBHOTO  O0pa3oBaHMs B MAJOKOMILICKTHBIX
0o011e00pa3oBaTeIbHBIX ~ OpraHU3alUsAX  OCYIIECTBISAETCS MpPU HAIUYUU Yy  OpraHU3alMU
COOTBETCTBYIOIUX YCIOBHMA. JlJii MaJOKOMIUIEKTHBIX O00I€00pa30oBaTeIbHbIX OpraHu3alui
JIOITyCKAETCsl OTCYTCTBUE JIMLEH3UN Ha JOIOJHUTEIIBHOE 00pa30BaHUE U PEATU3YEMBbIX IPOTrpaMM
JIOTIOJTHUTEIBHOTO 00pa30BaHMUs.

PekoMenpanuu 1o WUCHOIB30BAHUIO CTaHAAPTHOrOo Komiuiekta obopynoBanus Llentpa "Touka
pocta" mpH peanu3aluyd MporpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HampaBICHHOCTEH
onpezenensl B [Ipunoxenun N 5 k HacTosiuM Pekomenaanusim.

ConpoBokJieHHE M METOAMYEcCKoe OO0eCleYeHHe HCIOJIb30BAHUA MPOQPUILHOTO KOMIUIEKTa
o0opymoBaHuss B 00Opa3oBaTenbHOW JesTenbHOCTH 1EeHTpoB "Touka pocrta" OCyIIECTBISET
®denepanabHbIA OnIEpaTop.



Metoanyeckie MaTepuanbl, pa3padOTKH W WHBIE MaTepHaibl IO BOMPOCAM HCIOJIB30BAHHUS
npouiIbHOTO  KOMIUIEKTa  O0OpyIOBaHUS  pa3padaThIBAIOTCSA,  aKTyalM3HPYIOTCS |
pacmpoctpansitorcss OenepanbHbIM ONIEpaTOpPOM, B TOM YUCIIE C IPUMEHEHHEM COBPEMEHHBIX MeIua
MHCTPYMEHTOB (BHJI€0, BeOUHAp, IMyOIUKALIN).

@DenepalIbHBIM ONIEPATOPOM Ha PETYNIAPHON OCHOBE 00eCreYrBaeTCs MPOBEIECHUE METOAMUYECKUX U
oOyyaromux MEpONpHUITHH MO BOIPOCAM OpraHM3aluyd 00pa3oBaTeabHOro mpouecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEM TTPO(PHIBHOTO KOMITJIEKTa 000PYI0BaHUS, OKa3aHUE METOINYECKON
MOMOIIY TIPU pa3paboTKe y4eOHBIX MATepUANIOB, 3aJJaHUN ISl COBEPUICHCTBOBAHUS MPAKTHUECKOM
MOJTOTOBKMA OOy4aromMxcs MO Y4YeOHbIM IMpeaMeTaM, KypcaM BHEYPOUYHOW JIEATEIbHOCTH,
JIOTIOJIHUTENBHOIO 00pa30BaHUs JE€TEN.

[Tegarornyeckue paOOTHUKH, OCYIIECTBISIIOIINE AesTENbHOCTh Ha 0aze Llentpos "Touka pocra" ¢
IPUMEHEHHEM NPOPUIBHOIO KOMIUIEKTa OO0OpYyIOBaHUS, MPOXOIAT OOy4YeHHE IO MPOorpaMMam
JOTIOTHUTENBHOTO TPOodeCCHOHATBHOrO0 00pa3oBaHusi (KypChl TOBBIIICHHS KBalW(UKAIMKM) W3
®OenepansHoro peectpa mnporpamm  I1O. TloBeimienne kBaMpUKaUK —TMEJATOTHYCCKUAX
pabOTHUKOB OCYIIECTBIISIETCS HE PEKE OJJHOTO pa3a B TPU roja.

5. Oprann3anMoOHHO-METOAMYECKOE CONPOBOKICHHE H UCII0JIb30BAHUE
HHOM CO3JaHHOU B PAMKAaX peaju3allMi HAIMOHAJIBLHOI'0 NIPOEKTA
"Oo0pa3oBanue' MHPPACTPYKTYPbI

B nensx koMmmiiekcHOro comnpoBoxiaeHusi aearenbHocTH LlentpoB "Touka" ®denepaibHbIM
omepaTopoM 00eCreYnBaeTCss OCYIIECTBICHUE MyONUKAauid W OOHOBJICHHS METOIUYECKUX
MaTepuasoB, BKIIOYAIOIINUX Yy4eOHO-METOAUYECKHe MaTepuanbl (MHCTPYKLUMH, METOJUYECKHE
nocoOusi, “HGOPMAIIMOHHBIE MaTepPHajbl, IEPEYHN PEKOMEHIYEMBIX JIUTEPATYypPHBIX HCTOYHHUKOB,
BUJICOMAaTEpHalIbl U JIp.), a TAK)KE€ MaTepHaJIbl 10 UTOraM MpoBeaeHus meponpustuii denepaabHOro
orepaTopa (BeOMHAPHI, CEMUHAPHI, KOHPEPEHIINH, COBEIIAHMS U . ).

Jns  mnenarornyeckux pabotHukoB LlentpoB "Touka pocta" dDenepasbHbIM — ONEPaTOPOM
oOecrieunBaeTcs MPOBEACHHE TEMaTHUYECKMX BeOMHApOB U 00pa30oBaTENIbHBIX MEPONpPUSTH,
HalpaBJICHHBIX Ha pPa3bsCHEHHE BOINPOCOB pean3allii 00pa3oBaTeNbHBIX NporpaMMm Ha 0ase
[lenTtpoB "Touka pocta" ¢ mpUMEHEHHEM MTPOPUILHOTO KOMILJIEKTa 000py10BaHUSI.

Jns PernoHanbHBIX KOOPAWHATOPOB M pyKoBoaAmmx pabotHukoB LlentpoB "Touka pocra'
@enepalibHBIN ornepaTop obecrneynBaeT NPOBEACHUE TEMAaTHUYECKUX BEOMHApPOB, HANPABICHHBIX Ha
JIOTIOJIHUTEIBHOE PAa3bSICHEHHE BOIPOCOB, OTHOCSIIMXCS K HCIOJHEHHUIO KOMIUIEKCOB MEp
(TOpPOXKHBIX KapT) MO co3fmaHuio U GyHKuoHupoBaHuio [lenTpoB "Touka pocra", MOCTHIKEHHUIO
YCTAHOBJICHHBIX TIOKa3aTened (yHKIMOHMPOBAHUS, WCIOIB30BAHUIO MHOH CO3MaHHOW B paMKax
peanu3anyy HallMOHAJILHOTO TpoekTa "O6pa3oBanue" HHOPACTPYKTYPHI.

B  mensx  sddexktuBHOM  OpraHM3AIMOHHO-METOAMYECKON  TMOJCPKKH  CO3JaHuA |
¢ynkunonupoBanus LlentpoB "Touka pocta" Ha Tepputopun cyobektoB Poccuiickoit ®@enepanuu
PernonanbHbIM ~ KOOpPAMHATOPOM  OOECIEYMBAETCSI  BOBJEUEHHE  JETCKUX  TEXHOMapKOB
"KBantopuym", 1eHTpoB 1HdpoBoro obpazoBanus jgereil "lIT-kyG", KiIIOUEBBIX LIEHTPOB
JOTIONTHUTEBHOTO oOpa3zoBanms "Jlom HayuHOU Koutaboparuu" B aestenbHOCTh LlenTpoB "Touka
pocta" B cneayromux popmarax:

1. IlpoBeneHne COBMECTHBIX MEPOINPHUATUH s OOYYaroLUXCsS M MEJarorn4eckux pabOTHHMKOB
o0mieo0pa3oBaTesIbHBIX OpraHu3alui, Ha Oa3e KoTopbIx co3natorcs Llentper "Touka pocra"



(oOyuaromue ceMHHAphl U MacTep-KIACChl MO BOMPOCAM HCIOJIb30BaHUA 000PY/OBaHUS, CPEICTB
oOy4eHHssT ¥  BOCIHUTAHUS; METOJUYECKHE MEpPONPHUATHS IO  BONpOcaM  pa3paboTKH,
COBEPIIICHCTBOBAHUS " BHEIPCHHUS porpaMMm JOTIOJTHUTEITBHOTO o0pa3oBaHUs
€CTECTBEHHO-HAYYHOW M TEXHWYECKOH HalpaBJIEHHOCTH, OpPraHU3allii BHEYPOUHOH AEATEIbHOCTU
00yJaromuxcs; MHINBUAYAIbHBIE KOHCYJIBTAINN IS TIEarOTMIeCKuX pabOTHUKOB, B TOM YHCIIE B
pe)KuMe OHJIAaMH; 3aHATHUS TPOEKTHOW JEATENbHOCThIO; KOHKYPCHBIE U COpPEBHOBATEIbHBIC
MEPOIPUITHSL TSl IeTel U 1p.).

2. OpraHuzanus U y4acTHE B PETHOHAIBHBIX M MEXPETHOHAJIBHBIX KOH(EpeHIUsIX, (HhecTUBasiX,
dbopyMax 1Mo oOMEHYy OMBITOM PadOTHI Ha BHICOKOOCHAIEHHBIX YYEHHKO-MECTaX, B TOM YHCIIE IO
peanu3anyu npeaMeTHBIX obnacrteil "EcrecTBeHHO-HayuHble npenMeTsl”, "EctecTBeHHBIE HaykH'",
"Marematuka U uHpopmartuka", "OOmecTBo3HaHUEe W ecTrecTBo3HaHMe", "TexHomorusa", a Takke
nporpamm JIOTIOJTHUTEILHOTO 00pa3zoBaHus €CTECTBEHHO-HAYYHOU u TEXHUYECKON
HaIpaBJICHHOCTEH.

3. Yuyactue pervoHajlbHbIX KOOpIUHATOpPOB, mnpencraButenen LlenTtpoB "Touka pocta" W MHBIX
LEHTPOB, (YHKIIMOHUPYIOLINX Ha TeppuTopuu cyobekTa Poccuiickoit deneparyin, B MEpONpPUATHIX
®denepanbHOTO Oneparopa.

I'paduk MepornpusaTHIi, KBOTHl Yy4acTus, COJAEP’KAHUE M TEXHOJOTUU MPOBEACHUS MEPOIPHUSITHM
nosoasarcs denepanbHbIM ONEPATOPOM JOIOIHUTENIBHO.

4. Opranu3zanus M ydacTHe B INPOBEJIEHHMM HH(POPMALMOHHBIX KaMIAHUN [0 MOMYJISpU3ALIU
HalMOHaJIbHOTrO mpoekTa "OOpa3oBanue" Ha Tepputopuu cyObekToB Poccuiickoii denepanuu, B
TOM 4YHCJ€ COOBITUSAX, IPOBOJUMBIX M1 KOHCYJBTallMOHHOIO COINPOBOXKICHUS pOJUTEIEH
(3aKOHHBIX MpEJCTaBUTENEH) OOYYaIOUIMXCS O BO3MOXKHOCTAX [UIS Pa3BUTUS CIIOCOOHOCTEH U
TQJIAHTOB HX JeTeil, Npo(ecCHOHAIBHOW OpUEHTALMU U YCIHEIIHONO OCBOECHUS OCHOBHBIX
00pa3oBaTeNbHBIX IPOrpamMm 0011ero 00pa3oBaHusl.

5. PazpaboTka, yTBepKIeHME U pealu3alus CeTeBbIX 00pa30BaTEeNbHBIX MpPOrpamMMm ¢
UCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YUYEHUKO-MECT, CO3/IaHHbIX B cyObekTe Poccuiickoii
@denepaiu B paMKax HalUMOHaJIbHOro npoekta "OOpa3oBaHue", B TOM YHCIIE COBMECTHO C
JETCKUMH TexHonapkamu "KBantopuym".

6. BoBneuenue oOyuaromuxcst 001meo0pa3oBaTeIbHBIX OpraHU3aIiii, Ha 0a3e KOTOPBIX CO3AI0TCA
u  ¢yakuuonupyroT ILlentper "Touka pocrta", B paszauyHbie (HOPMBI  CONPOBOXKICHUS U
HACTAaBHUYECTBA C  KCIOJB30BAHMEM  KAJPOBBIX  PECypcoB, oOecrmeyuBarommx padoTy
BBICOKOOCHAIIICHHBIX YYEHHKO-MECT, CO3JIlaHHBIX B CcyOBbekTe Poccuiickoit denepanmnu B pamkax
HaIlMOHaTbHOTO Tmpoekta "OOpazoBaHue" ¢ yY4eTOM METOAONOTHH  (LEIeBOW  MOJIEIH)
HAaCTaBHMYECTBA OOydYalOIIMXCS JJi OpraHu3alui, OCYIIECTBISIOUIMX 00pa3oBaTENbHYIO
NESTENIbHOCTh 1O  00IIe0o0pa3oBaTelIbHbIM,  JIOTIOJHUTEIBHBIM  00IIe00pa30BaTeIbHBIM U
porpaMMaM CpeJHero npoQecCHOHaNIbHOIO 00pa3oBaHus, B TOM YHCIIe C IPUMEHEHHEM JIYYIIuX
MPAKTHK OOMEHA OIMBITOM MEXY 00YJarOIIIMHUCS.

Llentpsl "Touka pocta" UCMOIB3YIOT MHPPACTPYKTYPY M KaJPOBBIE PECYPCHI AETCKUX TEXHONAPKOB
"KBanTtopuyM", co3maBaeMbIX Ha 0a3ze 00I11€00pa3oBaTENbHBIX OpPTaHU3AIMM, [JI1 Pa3BUTHUA
NPOEKTHOHN JedrenbHOCTH oOydaronuxcs. Ilemarornuyeckue pabotHuku Llentpos "Touka pocta"
o0ecreunBarOT yyactue oOydarolIuXcsi B MEPONPUATHAX JNETCKUX TexHomapkos "Ksantopuym" c
yIaJIeHHBIM HCIOJb30BaHUEM OOOPYJOBaHUS, CPEACTB OOyYeHHMS M BOCIHMTAHHS, a TaKxke
NPUHUMAIOT y4acTHE B OPraHU3yeMbIX MMHU CEMHHapax MO JAEMOHCTpauuu 3(P¢GEeKTUBHOTO OMBITA
peanu3any 00pa30BaTEIbHBIX €CTECTBEHHO-HAyYHOU, TEXHOJIOIMYECKON M UHBIX HAlpaBJIEHHOCTEH
Cpear MHBIX 00me00pa3oBaTeNbHBIX OpPraHU3alNi, pPACIOJIO0KEHHBIX HA TEPPUTOPUU CYyOBEKTa



Poccuiickoit ®enepanuu.

PernonanpHbIM  KOOpPIMHATOPOM Ha  TeppuTopuu  cyOwekta Poccmiickoit — Deneparun
oOecrieunBaeTrcs paboTa MO MOAJAEPKKE 00I1e00pa30BaTENbHBIX OpraHU3aIUil, MOKa3bIBAIOIIUX
HU3KHWE OOpa3oBaTeNbHbIE pPE3YIbTaThl, C HCIOJIB30BAaHHEM HWHPPACTPYKTYPHl U KaJapOBOTO
obecrieuenuss IlenTtpoB "Touka pocra" B pa3nuuHblx (popmaTax (COBMECTHas peaau3aius
00pa30BaTeNbHBIX MPOrPaMM, MPOBEIEHUE O0yYaIOIUX MEPONPUATUN, CEMUHAPOB, KOHCYJIbTAllUH

U 1p.).

IIpn mpoBeneHUM pas3IMYHBIX MEPONPHUATHM, CBA3AHHBIX C pealn3alyeld HAaMOHAIBHOTO IMPOEKTa
"Obpa3oBaHue", UCIOJIb30BAaHUEM COOTBETCTBYIOLIEH HMHPPACTPYKTYPHI, KaJPOBbIX U (DMHAHCOBBIX
pecypcoB, IOKHO OBITh oOOecredeHo X HHGOPMAIMOHHOE COMPOBOXKIACHHE, B TOM YHCIIC B
CpeACcTBax MaccoBOM MH(OpPMAINK, COLMATBHBIX CETAX, Ha caiiTax 00pa3oBaTEeIbHBIX OpraHU3aLNH
C UCIOJIb30BaHNEM (PUPMEHHON CHMBOJIMKH HAlIMOHAJIbHOTO NpoekTa "O6pa3oBanue".

WNudopmanus 06 ygactun LientpoB "Touka pocta" B Mepornpuatusx HarpaisieTcs OenepaibHOMY
OIIEpaTopy B PAMKAX €KEKBAPTAIbHOIO MOHUTOPUHTA.

6. TpedGoBanus k punancosomy odecneueHuro Llearpos "Touka
pocra'"

®dunancoBoe obecneueHue ¢yHkuuoHupoanus llenTpoB "Touka pocta" BKIIOUAeT 3aTpaThl B
coOoTBEeTCTBUM ¢ OOmUMH TpeOOBaHUAMH K ONPEACICHHI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE
TOCYJapCTBEHHBIX (MYHHITMIANBHBIX) YCAYr B cdepe MONIKOIBHOTO, HadaJbHOTO OOIIETO,
OCHOBHOTO  00Iero, cpeaHero oOmiero, cpeaHero mnpodecCHOHATBLHOrO  00pa30BaHMS,
JOTIONTHUTENBHOTO 00pa3oBaHUsl JIeTell M B3POCHbBIX, JOMOJHUTEIBHOTO MPO(hecCHOHATHLHOTO
00pa3oBaHMs JJIs JIML, UMEIOLIMX WIM TOJIyYalolUX CpeiHee NpodeccroHaIbHOe 00pa3oBaHHE,
poeCCHOHATTEHOTO 00YYEeHUS, MPUMEHIEMBIMHU TPU pacueTe o0beMa cyOcuanu Ha (pUHAHCOBOE
o0ecrieyeHne BBIMIOJHEHHUS TOCYAAPCTBEHHOTo (MYHHUIMIIQTBHOTO) 33JaHHUA Ha OKa3aHHe
TrOCYIapCTBEHHBIX  (MYHULMMNANBHBIX)  YCAYr  (BBIMOJIHEHHE  paboT)  TroCyAapCTBEHHBIM
(MyHUIIMTIIAJIBHBIM) YYpEXIE€HUEM, YTBEpXKIACHHbIMU Npuka3oM Munmnpocsemenuss Poccun ot 20
HOs10pst 2018 1. N 235 1 BKIIFOYAIOIITMIMU B TOM YHCJIE:

- omiary Tpyda TMeNarorudeckux paOOTHUKOB  0O0IIeo0pa3oBaTeNbHON  OpraHU3alluH,
oOecnieunBaromux pynknuonuponanue Llentpos "Touka pocra';

- IpUOOpPETEeHHNE TOCTATOYHOI0 00BEMa OCHOBHBIX CPEJICTB U MAaTEpUAJIbHBIX 3al1acOB, B TOM YHUCIIE
PacXOAHBIX MaTEepHaJoB, Al 0OECIeUYEeHUs peanu3alny 00pa3oBaTEIbHBIX IPOrpaMM B 0OBEME,
HE00XO0IMMOM JJIsl HENIPEPBIBHOM peanu3auy o0pa3oBaTeIbHOIO NpoLiecca;

- obecrieueHne TEKYIIEH IEATEIHLHOCTH O00Ie00pa30BaTeIbHOW OpraHu3alud Mo 00eCIIeUeHHUIO
00pa3oBaTeNLHOrO Mpoliecca.

[Tpu QopmupoBanuu Owmketa cyobekta Poccuiickoit denepanuu (MecTHOro OroakeTa) Ha
OYEPEIHOH T'0J1 M TUTAHOBBIN MEPHO HEOOXOAUMO MPEyCMaTPUBATh OIOKETHBIC aCCUTHOBAHUS B
o0beme, HeoOXomuMoM s (uHaHCOBOro obecmedyeHus (yHkumonupoBanusi Llentpo "Touxa
pocTa', B TOM YHCIIEe C yU€TOM COOTBETCTBYIOIICH HHICKCAIUH.

7. 3aKJII0YHUTEIbHbIC MOJ0KCHUS

[Tpu peanuzanuu MEpONpUITUNA B LENIX co3laHus U QpyHkunonupoBanus Llentpos "Touka pocta"


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

cyonekT Poccuiickoit ®@enepanuu obecriednBacT COOMIOACHHE TPEOOBAHHWA AHTHMOHOIIOJIBHOTO
3aKOHOJIATEILCTBA M 3aKOHOJATEIhCTBA O KOHTPAKTHOM CHCTEME B cepe 3aKyIOK TOBApOB, padoT,
ycnyr JJIA O6CCHG‘~I€HI/I$I FOCYI[apCTBeHHI)IX nu MYHI/IIII/IHaJ'II)HBIX HYXI, B TOM 4YHUCJIIC B YaCTu
obOecrieueHHs TMOBBIMECHUS 3(PPEKTUBHOCTU, HCKIIOUYECHHUS OTPAaHUYCHHUS Kpyra MOCTaBIIUKOB H
IIOCTAaBJISICMOI'O O6OPYI[OBaHI/I$I, ITIOBBIIIICHUA p€SYJ'IBTaTI/IBHOCTI/I OCYHIGCTBJ'IGHI/IH 3a1<yn01<,
obecrneveHus Mpo3pavyHOCTH, MPEAOTBPAILECHUS KOPPYIIIUU U APYTUX 3I0YTOTPEOICHUN.

[Ipu ocymectBienun cyowbekramu Poccuiickori denmepanuu 3akylmok TOBapoOB, padoOT, YCIyr ¢
[ENTBbI0 TPHOOPETEHUST 000PYAOBAHUS, PACXOIHBIX MAaTEPUAIOB, CPEACTB OOYyUEHUSI U BOCITUTAHUS B
nensx co3ganus Llearpos "Touka pocra" 3a cuer cyOcuauu u3 denepanbHOro OrKeTa 00 KETaM
cyobekroB Poccuiickoii @enepannu Ha cOGUHAHCUPOBAHHE PACXOAHBIX 00S3aTEIBCTB CyOBEKTOB
Poccuiickoit deneparuu:

- o0ecrnieuynBaeTcs LEHTpaAIM3alMsl 3aKyNOK B TOPSAKE, ONpEeAeTeHHOM HOYHKTOM 7 cTaThbu 26
®enepanbHoro 3akoHa "O KOHTPAaKTHOM cucteme B cepe 3aKynok, TOBApoB, pabOT, yCIyr s
o0ecreyeHns ToCyJapCTBEHHBIX M MyHULIUIIAIBHBIX HYX['";

- IPUMCHSICTCS HAIIMOHAIBHBIA PEKUM B COOTBETCTBUU C TpeOOBaHUSAMU cTaThu 14 denepanbHOTO
3akoHa oT 5 anpens 2013 r. N 44-®3 "O xoHTpakTHOU cucteme B cepe 3aKymnoK TOBapoB, padoT,
YCIIYT 111 00€CIIeYCHHMSI TOCYAaPCTBEHHBIX M MYHUITUTIAIBHBIX HYK'.

Kpome TOro, mpu ocymecTBiIeHUH 3aKynok cyobekramu Poccuiickoii @enepanuu J0JKHBI ObITH
YUTEHBI:

- nojoxeHus: nocraHoninenus [IpaBurtensctBa Poccuiickoit @eneparuu ot 03.12.2020 N 2013 "O
MHHUMAJILHOM JI0JIe 3aKyIIOK TOBapPOB POCCHICKOTO POUCXOKACHUS'";

- mosioxkeHus roctaHoBieHus I[IpaBurenscTtBa Poccuiickoit @enepammu ot 03.12.2020 N 2014 "O
MHUHHMMaJIbHON 0053aTeNbHON J10JI€ 3aKyINOK POCCUICKMX TOBApOB M €€ JOCTHKEHHUU 3aKa3uuKoM"
(Bmecte ¢ "llonmoxkeHweM O TpeOOBaHHMAX K couepkaHuio M (opme oTdyeta 00 oOBEeMe 3aKyIOK
POCCHIICKHMX TOBapoOB, B TOM YHCJIE TOBAPOB, MOCTABIISIEMBIX MPH BBHINOJIHEHUH 3aKylaeMbIX padoT,
OKa3aHUU 3aKyINAaEeMBbIX YCIIYT, OCYIIECTBICHHBIX B LEJAX JOCTH)KCHMs 3aKa3UMKOM MHHHMAaIbHOU
00s3aTeNIbHOM IO 3aKYNOK, O TPeOOBaHMSAX K COAEP)KaHUI0 OOOCHOBaHHMS HEBO3MOKHOCTH
JOCTHKEHUS! 3aKa3UMKOM MUHHMAJIBHOM 00s3aTeNbHOM JOIM 3aKyIOK POCCHUHCKHUX TOBApOB (B TOM
quclie TOBAapOB, IIOCTABISEMBIX IIPU BBIIOJHEHUM 3aKylaeMblX padOT, OKa3aHMM 3aKyNaeMbIX
YCIYT) OTAENbHBIX BHUJOB, IPHU OCYIIECTBICHUHU 3aKYINOK KOTOPBIX YCTAHOBJIEHBI OIpaHUYECHHUS
JIOIyCKa TOBAapOB, IPOUCXOJAIIMX M3 HHOCTPAHHBIX TOCYJApCTB, O IHOPSAKE IMOATOTOBKU U
pasMellleHUss B eIMHOW MH(OpPMAlMOHHOW cucTeMe B cdepe 3aKkylmoK TaKUX OT4eTa H
o0ocHoBaHusA", "IlonOXEHHMEM O MOPSIAKE, KPUTEPUSX M MOCIEACTBUM TPOBEACHUS OLEHKU
BBINOJIHEHHSI 3aKa34MKOM OO0S3aHHOCTH JJOCTHKEHHS] MUHUMAJIbHOW OO0S3aTENbHON JOJIM 3aKyIOK
POCCHIICKHX TOBAapOB (B TOM YHCIIE TOBAaPOB, MOCTABISIEMBIX MPH BBHIMOJIHEHUH 3aKylaeMbIX padoT,
OKa3aHMM 3aKyNAaeMbIX YCIYr) OTAEIbHBIX BHUJOB, IPU OCYLIECTBICHHUU 3aKyNOK KOTOPBIX
YCTaHOBJIEHB! OTPAHUUYEHUS JI0ITyCKa TOBAPOB, IPOUCXOASIINX U3 HHOCTPAHHBIX TOCy1apcTB").

Ipunoowcenue N 1

K Memoouueckum pekomenoayusim

KOMILVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U DYHKIIMOHUPOBAHHIO B
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OBIIEOBPA30OBATEJBbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOTTYECKOH
HATIPABJIEHHOCTEM "TOUYUKA POCTA"

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEpONPHUSITHS
1. Y TBEpKACHBI: PernonanbHbIN PacniopsiqurensHblid [He no3aHee 31
- TOJKHOCTHOE JIMLIO B [KOOPIAUHATOP AKT PeTHOHANBLHOTO [THBapsa X <2> roaa
COCTaBe opraHa
[PETMOHAJILHOTO MCIIOJIHUTENIbHOM
BEIOMCTBEHHOI'O BJIACTH,
[IPOEKTHOTO o(uca, OCYILIECTBIISAIOLETO
OTBETCTBEHHOE 32 FOCYJapCTBEHHOE
CO3/1aHuE U yrpaBiieHue B chepe
(hyHKIIMOHUPOBAHHUE 00paszoBaHus (J1anee
enTpoB "Touka -
pocta'; PacCops AU TEIbHBINA
- [IOKa3aTenu akT POVB)

eI TEeIbHOCTH LIEHTPOB
"Touka pocra";

- Tunosoe [lonoxenune
0 NEeSATEIbHOCTH
[{enTpoB "Touka
pocta" Ha TEPPUTOPUU
cyonekta Poccuiickoit
Denepaunu

- IepeueHb
00111600pa30BaTEIbHBIX]
OpraHu3aInii,
[PaCTIONIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJbIX TOpOJIax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKe
[{enTpoB "Touka

pocTta".

2. CdopmupoBan u PernoHanbHbIi [T1ceMo CornacHo
COIIacOBaH KOOpJUHATOD, (benepaabHOrO OTIEIIBHOMY
MHGPACTPYKTYpHBIA  |peaepanbHbIil oriepaTopa u rpaduky
IIACT oreparop Pacrops.IUTEIbHbIN

axt POMB
3. OOBsIBJICHBI 3aKYNIKH  |PernoHaNbHbIH I3Bemenus o He no3zHee | anpens




TOBapoOB, paboT, yCIyr [KOOPAUHATOP [IPOBEICHUU X rona
ist coznanus Llentpos 3aKYIIOK
"Touka pocra"

4. CdhopmupoBanbl PernoHabHbII PaciopsiquTenbHblid [He mo3nHee 1 anpens
[IPOEKTHI 30HUPOBAHUS [KOOPAUHATOP akT POV1B X rona
[{enTpoB "Touka
pocra"

0. [IpoBeicH MOHUTOPUHT|PErHOHAIBHBIN [To dhopwme, 25 aBrycra X roaa,
paboT 1O NPUBEICHUIO [KOOPAUHATOP orpeaensieMoit ajiee €XXeroIHO
romaaok LlenTpos MUHIIPOCBELLEHUS
"Touka pocta" B Poccun winm
COOTBETCTBUE C DenepanbHbIM
METOTNYECKUMU oTepaToOpoOM
[PEKOMEHTalUsIMHU
MuHIPOCBEIICHUS
Poccun

6. Hauano paboTsl PernoHanbHbIN Nudpopmanmonnoe |l ceHtsa6psa X rona
[{enTpoB "Touka KOOPJIMHATOP ocsemenrne B CMU

ocra"

7. E>xekBapTanbHbIN PervonaibHBIN OTuer 1 okTs16ps X rona,
MOHUTOPUHT KOOPIUHATOP DenepanbHOMY nasee -
BBITIOJTHCHHSI orepaTopy 1o €KEKBapTAJIbHO B
[oKa3aTesiel CO3IaHus MTOraM TeueHue 2-X JeT
1 (O yHKIITMOHUPOBAHUS MOHUTOPHHTA
eHTpoB "Touka
pocTa"

<2> X - roJ moxy4eHus CyOCUIuu.

Ipunoowcenue N 2

K Memoouueckum pekomenoayusim

MUHUMAJIBHBIE UHIUKATOPDBI U IIOKA3ATEJIN
PEAJIM3ALIMM MEPOITIPUSTHUH IO CO3JJAHUIO U
OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHbBIX OPI'TAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX 'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOI'HMYECKOM
HATIPABJEHHOCTEM "TOYKA POCTA"



OCBaMBAIOLINX /1B U
Oosiee yueOHBIX
[peaMeTa 13 yucia
[peIMETHBIX o0acTen
"EcTecTBeHHO-Hay4HbIE
peaMeTsl”,
"EcTecTBeHHbIC HAyKu",
"MatemaTuka u
nHpopmaTuka",
"O0111ecTBO3HAHUE U
ecTecTBO3HaHUE",
"Texnonorust" u (Uan)
KypChl BHEYPOUHOMH

eI TeIbHOCTH
0OIIENHTEIUIEKTyaIbHON
HAIIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpellCTB OOy4eHUs U
Bocriutanus Llentpa
"Touka pocra" <3>

HaumenoBanue MuHuManeHoe MuHuManbHOE Meroauka pacuera
UHANKATOpa 3Ha4YeHHe B FOJl i1 | 3HAYEHHUE B TOA JUIS MUHUMAJIBHOTO
(mokasarens) 00111e00pa30BaTEIbHBIX| MAaJOKOMIUJIEKTHBIX |[TOKA3aTeNsl B LIEJIOM I10

opraHmzaiuii, He |00meoOpazoBaTenbHBIX| CYObEeKTY Poccuiickoii
SIBIISTFOINX CS OpraHu3aLuil ®denepauui, B roj
MaJIOKOMIUIEKTHBIMU
UuciieHHOCTh 300 100 CyMMa 3Ha4YCHHIA
00 yJarIUXCst (B rox otkpbiTHs - 150)|(B roa oTkpeiTHs - 50) [oKa3aTess mo BceM
00111600pa30BaTEIIHLHOM 00111600pa30BaTeIbHBIM
OpraHu3alui, OpraHu3aIysM, Ha 0aze

KOTOPBIX CO3JAI0TCS
eHTps! "Touka pocTta"

TEeXHUYECKON U
ECTECTBEHHO-HAYy4YHOHN
HAIIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpeliCTB OOyUeHUs U
BocnuTanus LlenTpa
"Touka pocra" <4>
(uenoBek)

(uenoBek)

YncneHHOCTh 60 30 CymMa 3Ha4eHU I
00y4JaroImuxcst (B rog oTkpbiTHs - 30) |(B rox OoTKphITHS - 15) [[MOoKa3aTess mo BceM
00111€00pa30BaTEIBLHOM 00111€00pa30BaTENILHBIM
OpraHu3aliiy, OpraHuzanusM, Ha 6aze
OCBaMBAIOIIHX KOTOPBIX CO3/IAI0TCS
TOMMOJTHUTEILHBIE neHTpsl "Touka pocta"
00111600pa3oBaTeIbHBIC

[TPOrpaMMBbI

100

J{oJs megaroruyecKux

100

100




PaObOTHUKOB IIEHTpa
"Touka pocra",
[pouIenx o0y4eHnue
[0 porpaMMam M3
peecTpa mporpaMm
[TOBBIIIICHUS
KBaTHU(UKAITIT
(benepaabHOrO
oriepaTopa <5> (%)

<3> Hcmnonb30BaHuEe CPEACTB 000PYI0BaHUS, O0yUYEHUSI U BOCITUTAHHSI BO3MOXKHO Ha BCEX YPOBHSIX
o0r1ero o0pa3oBaHus U LEIECO00Pa3HO IS peaTn3alui YPOUHOU U BHEYPOUHOU JEATETBLHOCTH 110
porpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HarpaBieHHOCTeil. Pacuer moxazaresns
npeaycMaTpuBaeT — CyMMHUPOBAaHHE  YHCIECHHOCTH  oOydarommxcsi — 00meoOpa3oBaTebHON
OpraHM3aliy, KaXIbli U3 KOTOPBIX 3aJeiICTBOBAH B OCBOCHHH HE MEHEE JIBYX MPEIMETOB, KYPCOB,
JUCHUIUIMH (MOJyJiel) €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOM HalpaBJIEHHOCTEH B paMKax
peanu3alnuyd OCHOBHBIX 00IIe00pa30BaTEeIbHBIX MPOrpaMM. YUHUTHIBAIOTCA y4eOHbBIE MPEAMETHI U3
ypciaa mpeaMeTHeIX  obmacreit  "Marematnka u  uHpopMmaTtmka', "OOmECTBO3HAaHWE WU
ecrectBo3Hanue", "Texnonorusa", "EcTtecTBeHHO-HayuHble npeaMmeTsl”, "EcTecTBeHHbIE Hayku" U
(uu) Kypchl BHEYPOUHOM JEATEIbHOCTH, PEalU3yeMble C HCIIOJIIb30BAHUEM CPEACTB OOYy4eHHUS U
Bocnutanusa LlentpoB "Touka pocta". B ciywae, ecnum B o0mieoOpa3oBaTelbHONW OpraHHU3alliH,
oO11asi YUCIEHHOCTh 00YYarOIIMUXCSl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUECHHUE MMOKAa3aTessl TOJIKHO
coctaBisTh He MeHee 80% OT 0011Iel YUCICHHOCTH 00yYaroIXCs.

<4> B ciydae, ecnu B 0011e00pa30BaTeIbHOM OpraHU3AIMK, O0MIasi YUCICHHOCTh 00yYarOIuXCs
MEHBIIIE 3HAYCHHS, YKA3aHHOTO B MOKa3aTene 1, 3HaueHHWEe ToKa3aTels JODKHO COCTaBIISTH HE
meHee  20% ot  oOmed  yuciaeHHocTH — oOydaromuxcs. IS MaJOKOMIUIEKTHBIX
0011e00pa3oBaTeIbHBIX OPraHU3alMNA JOMYCKAETCS OTCYTCTBHE JHUIICH3UU Ha JOMOJIHHUTEIHHOE
o0pa3oBaHHe U pealn3yeMbIX IPOTpamMM JONOJHUTEIBLHOTO 00pa30BaHuUs.

<5> B cootBercTBUM ¢ NYHKTOM 2 4acTu 5 cratbu 47 PenepanbHoro 3akona ot 29.12.2012 N
273-®3 "OO6 ob6pazoBanuu B Poccumiickoit ®enepanuu"  moBbIIeHWE — KBATH(UKAIHH
Mearorn4ecKux pPabOTHUKOB OCYIIECTBISICTCS HE PEeXe OJHOTO paza B Tpu roxaa. lloBwimieHue
KBATH(UKAIMK TIeAaroruaeckoro pabotHuka meHTpa "Todka pocra" 3aCUMTHIBAETCS MPH HATUIUH
JeHCTByIOMIEro (C JaThl MPOXOXKIEHUS MPOHuUIo He Oosiee 3 JieT) YIOCTOBEPEHUS O TMOBBIIICHUH
KBATH(UKAIIMKM TI0 TPOrpaMmaM, COOTBETCTBYIOIUM HampasieHHocTsM llenTtpa "Touka pocra",
WIH TPOXOXKJICHUH OO0y4YeHUs Mo mporpammam (QenepalbHOTO orepaTopa. Takke yYHUThIBACTCS
HAJIMYUE Yy TMeJarornyeckux pabOTHUKOB YIOCTOBEPEHHI O MOBBIIICHUH KBaIU(pUKALIUU IO
nporpammaM  u3 @DepeparbHOTO peecTpa 00pa30BaTENbHBIX MPOrpPaMM  JOMOJHUTEIHHOTO
podeCCHOHATTEHOTO 00pa30BaHUsI.

Ipunooscernue N 3

K Memoouueckum pekomenoayusim

INHEPEYEHDb OBHIEOBPA3SOBATEJJIbHbIX
OPI'AHM3AIINU, HA BA3ZE KOTOPBIX IINTAHUPYETCA
CO3JAHUE U ®PYHKIIUOHUPOBAHUE HEHTPOB
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OBPA30OBAHUA ECTECTBEHHO-HAYYHOM U
TEXHOJIOIT'MYECKON HAITPABJIEHHOCTEH "TOYKA
POCTA" B 104Y B PAMKAX ®EJEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O MPOEKTA "OBPA3OBAHHUE" B

POCCUMCKOU ®EJEPAILIUN)

(HAUMEHOBAHUE CYBBEKTA

HanmenoBanue
MYHHIIUITATEHOTO
o0OpazoBaHUs

/1]

Haumenosanue

0011e00pa30BaTEILHOM

opraHuzaiuu, Ha 6ase
KOTOPOH IUTAHUPYETCS
cosnanue llenTpa
"Touka pocra"

IOpuanyeckuii agpec
00111€00pa3oBaTeIbHON
opranuzanuu (1o

yCTaBy)

YuciaeHHoCTh
00 y4JaroIuXCst

MasokomIieKTHas
(ma/HeT, KOTMYECTBO
KJIaCCOB-KOMIUICKTOB)

Ipunooscenue N 4

K Memoouueckum pekomenoayusim

TUIOBOE MNOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHW U TEXHOJIOT'MYECKOH
HATIPABJJEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJIBHOUN
OPIAHM3ALINN>

1. O01mme mMoJ10KeHU A

1.1. lentp oOpa3oBaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOW HampaBiieHHOCcTed "Touka
pocta" Ha 0aze <HamMeHOBaHHE 00IIe00pa3oBaTeNbHON opranuszanun> (nanee - LleHTp) co3man c
[EIBI0 Pa3BUTHS y OOYYAIOIIUXCS €CTECTBEHHO-HAyYHOH, MaTeMaTHYeCKOH, HH(POPMAIMOHHON
IpaMOTHOCTH, (DOPMHUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIIICHHUS, COBEPIICHCTBOBAHMS
HaBBIKOB €CTECTBEHHO-HAYYHOW U TEXHOJOTUYECKON HAMPABIECHHOCTEM.

1.2. llenTtp He sBNsAETCA IOPUAUYECKUAM JIMIIOM M JEHCTBYET ISl JOCTHDXKCHHS YCTaBHBIX Ieei

<HauMeHOBaHHe 00IIe00pa30BaTEIbHON OpraHu3alu> (Janee -

VYupexneHue), a Takke B LENIX

BBITIOJIHCHHUA 3aa4 W AOCTHXKCHUA nmokasaTreiieii u PE3YJIbTAaTOB HAIIMOHAJIBHOI'O IIPOCKTa

"Obpa3zoBanue".

1.3. B cBoeit nesrenbHocTH lleHTp pykoBoacTByeTcs DenepanbHbIM 3akOoHOM Poccuiickoii




®eneparuu oT 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit deneparun”, ,
JpYTMMH HOPMaTHBHBIMH JOKyMeHTaMM MunucrepcTBa npocsewmeHus Poccuiickoit ®Penepanum,
WHBIMM HOPMATHBHBIMM NIPAaBOBBIMM akTaMH Poccuiickoil ®enepannu, NporpaMMOM pa3BUTHS
<HauMeHOBaHHE O00I1e00pa30BaTENLHON OpraHu3aluu™>, IJaHaMu paboThl, YTBEP)KIACHHBIMU
yupeauTenem 1 HactoamuM [lonoxxkenneM.

1.4. LlenTp B CBOEH 1€ATENLHOCTH OIUYMNHAETCS PYKOBOAUTEIIO YUpEKACHUS (IIUPEKTOPY).

2. Hean, 3apaun, pyHkuuu aesarejibHocTH LleHTpa

2.1. OcHoBHOW 1eNbI0 JesTeNnbHOCTH LleHTpa sBisieTcs COBEpPLICHCTBOBAHME YCIOBMM Jis
HOBBIIIEHUS] KadecTBa 00Opa30BaHUs, PACIIMPEHUS BO3MOXKHOCTEH oOOy4aromuxcs B OCBOCHHHU
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAyYHOM M TEXHOJIOIMUYECKON HampaBiIeHHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAyYHOU M TEXHUYECKOM HalpaBIEHHOCTEH, a Takxke
JUTSL TIPAKTHYECKOW OTPpabOTKM Y4eOHOTO Marepuana mo y4eOHbIM npeameram "@msuka", "Xumus'",
"buonorus".

2.2. 3apayamu LlenTpa sBISIOTCS:

2.2.1. peanuzansi OCHOBHBIX 0011€00pa30BaTeNbHBIX MPOrpaMM MO Y4YeOHBIM MpeaMeTaM
€CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HAIpPaBIEHHOCTEH, B TOM UYUCJIE B paMKax BHEYPOUHOU
JeSTeIbHOCTH 00Y4aroIINuXCsl;

2.2.2. pa3paboTka u peanm3alys pPa3HOYPOBHEBHIX JIOMOJHHUTEIBHBIX O0IIe00pa30BaTEIbHBIX
pOTrpaMM €CTECTBCHHO-HAYYHOW M TEXHHUYECKOW HAINPABICHHOCTEH, a TaKKE€ MHBIX MPOrpamMm, B
TOM YHUCJIE€ B KAHUKYJISIPHBIN IEPUO;

2.2.3. BOBIICUCHHUE 06yqa}01u1/1xc;1 H nneJaroru4ycCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIILHOCTD;

2.2.4. opraHuM3ainus BHEYYEOHOW JIEATCIbHOCTH B KAHUKYJSIPHBIA TEpUOM, pa3padoTka u
peaym3anysi COOTBETCTBYIOIIMX OOpa30BaTeNBHBIX MPOrpaMM, B TOM YHCJE JUIA JIarepew,
OpPraHM30BAHHBIX 00PA30BATEILHBIMU OPTaHU3ALUAMU B KAHUKYJISIPHBIN MIEPUO/T;

2.2.5. mnoBblmeHHEe MPohecCHOHATBPHOTO MacTepcTBa Ienarorndeckux pabdotHukoB LleHTpa,
pCaIN3yOIHUX OCHOBHBIC U JOITOJTHUTCIBHBIC 06H.[€06p2130BaTeJIBHLIC mporpaMMmsl.

2.3. lleHTp 7151 TOCTH>KEHUS 1SN U BBITMIOTHEHUS 33/1a4 BIIPaBE B3aMMOJCHCTBOBATS C:
- pa3IMYHBIMH 00pa30BaTEIbHBIMU OPTaHU3ALUSIMU B (POPME CETEBOTO B3aMOICHCTBHUS;
- C UHBIMU 00pa30BaTENIbHBIMU OPTaHU3aIUsIMU, Ha 6a3e KOTOPHIX CO3/1aHbl IIeHTPHI "Touka pocTa";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYIIECTBIISIOUIMM (QYHKUMH 1O HUH(POPMAIMOHHOMY,
METOAMYECKOMY U OPraHNU3aLMOHHO-TEXHUYECKOMY COIIPOBOXKICHUIO MEPOIPUATHUI 110 CO3JaHUIO U
¢yHkunonupoBanuio 1eHTpoB "Touyka pocra’, B TOM 4YHCIE IO BOINPOCAM MOBBIIICHUSI
KBAJM(PUKALUY [IeJarOrnYeCcKUX paOOTHUKOB;

- 00y4JarolmUMUCS U POJUTENSAMU (3aKOHHBIMHU TPEACTABUTEISIMU) OOy4YarOIIUXCs, B TOM YHCIE C
NPUMEHEHHUEM TUCTAHLMOHHBIX 00pa30BaTeIbHBIX TEXHOIOIHH.

3. llopsinoxk ynpasJjienusi Llenrpom "Touka pocra'

3.1. PykoBomutenbs VYupexaeHHs U3MAeT JIOKAIbHBI HOPMATUBHBIM AaKT O Ha3HA4YE€HUU
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pyxoBoguTtens Llentpa (kyparopa, OTBETCTBEHHOTO 32 (PYHKIIMOHUPOBAHUE U Pa3BUTHUE), a TAKXKE O
cosnanuu Llentpa u yreepxkacHuu Ilonoxenue o nesarenpHoctu LienTpa.

3.2. PykoBomutenem IleHTpa MoskeT OBITh Ha3HAYEH COTPYAHUK YUPESKICHUS U3 YHCIA
PYKOBOJSIINX ¥ MEJAarOrMueCKuX paOOTHUKOB.

3.3. PykoBoautens Llentpa 00s13aH:
3.3.1. ocylecTBAATh ONepaTUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. mpexacraBnaTh MHTEpechHl LleHTpa 1Mo JOBEPEHHOCTHM B MYHULHIAIBHBIX, FOCYJAaPCTBEHHBIX
OpraHax peruoHa, OpraHu3alMsIX AJIs peanu3anuu uenei u 3agad LlenTpa;

3.3.3. oTuuthiBaThCs nepen PykoBoguTenem YupexxaeHus o pe3ynbTarax padotsl LlenTpa;

3.3.4. BBINONHATH WHBIE OOA3aHHOCTH, TMPETYCMOTPEHHBIE 3aKOHOJATEIHCTBOM, YCTaBOM
YupexneHus, 10KHOCTHOM MHCTPYKIMEN U HacToAIMM [lonoxenuem.

3.4. PykoBoaurens LlenTpa Bipase:

3.4.1. ocymecTBIATh paccTaHOBKY KajapoB Llentpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISCTCS
MIPUKA30M PYKOBOAUTEINS Y UPEKICHHUS;

3.4.2. o COrJacoBaHHUIO C PYKOBOAMUTENEM YUPEKICHUSI OPTraHU30BBIBATH YU€OHO-BOCITUTATENbHBIH
npouecc B LleHTpe B COOTBETCTBUU € LIEJISIMU U 3aa4aMu LIeHTpa u oCylmecTBISITh KOHTPOJIb 34 €ro
pean3aiuei;

3.4.3. ocCywmecTBIATh MOJIrOTOBKY OOYy4YarOLIMXCS K Y4YaCTHIO B KOHKypcaX, OJIMMIIHAnax,
KOH(EPEHIMAX U UHBIX MEPONPUATHIX MO NPOQHIIIO HarpaBiieHuH nesteabHocT LleHTpa;

3.44. 1o coOrnacoBaHMIO C PYKOBOAWUTENEM YUYPEXKICHHUS OCYIIECTBIATh OPTraHU3aLUI0 U
IPOBEICHUE MEPONPHUATHI 1O MPOQUITIO HATIPABJICHUH esTebHOCTH LleHTpa;

3.4.5. ocymecTBIATh MHBIE NpaBa, OTHOCALIMECS K AeSITeNbHOCTH LleHTpa M He mpoTuBOpevalne
HedsiM M BHJAM JESTeNIbHOCTH 00pa3oBaTelbHONM OpraHM3alii, a TakKe 3aKOHOAATEIbCTBY
Poccuiickoit ®enepanuu.

Ipunoowcenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJIAIIMU 11O UCITOJIB30BAHHUIO
CTAHJIAPTHOI'O KOMIIJIEKTA OBOPYJIOBAHUSA
IIEHTPA "TOUYKA POCTA" IIPU PEAJIN3AIIMUN
IMPOT'PAMM ECTECTBEHHO-HAYYHON "N
TEXHOJOIT'MYECKOM HAITIPABJIEHHOCTEN

[Tepeyenp cTaHAAPTHOTO KOMIUIEKTAa 0oOopynoBaHus ansi ocHameHus LlentpoB "Touka pocra"
c(hOpMHUPOBaH C y4ETOM Psiia MPUHIIMIIOB, B TOM YHCJIE:

[TpuHIIMT IpEeeMCTBEHHOCTH cucTeM o0opyaoBanus. OOopynoBaHHE Ui TPOBEACHUS YUCHUUECKUX
NPaKTUYECKUX paboT sBJIsleTCs OOIIMM JUIl YpPOBHEH OCHOBHOTO OOIIEr0 M CpEelHEero oOIIero



oOpa3oBaHus. B cucTtemMe HariIsgHBIX CPEICTB OOyYEHHS M JEMOHCTPAIIMOHHOTO 00OpYIOBaHHUS
UMeIoTcs 0a30Bbl€ 3JIEMEHTHI, O0IIUE UIi OCHOBHOTO OOLIETr0 M CpeaHero oOIIero oO0pa3oBaHMS.
[Mudpposass naGoparopus u o00OpyqoBaHHE OOLIETO Ha3HAUYEHHUS TO3BOJSIOT OOECHeurnBaTh
NeSITeIbHOCTh O0yYaroIIuXcs Kak B OCHOBHOM, Tak M B CTapIleill IIKOJE, a B COBOKYMHOCTH C
nuGpoBbIMU Ja00OpaTOpUsAMU MO (pU3MKE, OMOJOTUM U XUMHUHU - MPAKTUYECKYIO JAEATEIbHOCTh B
paMKax M3y4eHHsl eCTeCTBEHHO-HAy4HBIX npeaMeToB B 10 - 11 knaccax Ha yriayOJeHHOM YpOBHE.

[lpyHoMn coyeTaHWss KIACCHUECKMX M COBPEMEHHBIX CPEICTB M3MEPEHHH U  CIOCOOOB
IKCIIEPUMEHTAILHOTO HUCCIEI0BaHUs sBIeHUH. B cocraB 00OpymoBaHUS BXOAAT KIIACCUYECKHE
CpeAcTBa HM3MEpeHUs (HampuMep: ITUHAMOMETPHI, CTPEJIOYHBIE aMIepMETp U BOJBTMETP) H
uQpoBsie MPUOOPHI (HarpuMep: HUPPOBBIE BEeChl, CEKyHAOMep) U AaTyuku. CoOirogeHue 3Toro
NPUHIONIA UMEET 0c000€ 3HaYEHHE IS YPOBHS OCHOBHOTO OOIIEro 00pa3oBaHUsl, MOCKOJIBKY 3/1€Ch
IPOMCXOJUT 3HAKOMCTBO CO CIOCOOaMU M3MEpeHHs (U3NYECKUX BEIHYUH, (HopMUpyercs
NOHMMaHHE NPUHIMIOB JCHCTBUS AaHAIOTOBBIX HM3MEPHUTENBFHBIX HPUOOPOB M 00ECIeYMBACTCS
nepexo/1 K CIOIb30BAHUIO0 HHCTPYMEHTOB I (PPOBOI TaOOpaTOPHH.

[IpuHIMn mpuopHUTeTa YICHUYECKOTO IKCIEPUMEHTA JJIS Pealn3alui CUCTEMHO-IEsTeIbHOCTHOTO
noaxoja. Peanmmzamust cHCTEMHO-AEATEIBHOCTHOTO TOIX0/a B OOYYEHHHM €CTECTBEHHO-HAyYHBIM
npeaMmeraM 0Oasupyercsi B MEpPBYIO Odepelb Ha BOBJICYEHHUH OOYYAIOUIUXCS B MPAKTUYECKYIO
JIeATEIFHOCTD 10 POBECHUIO HAOMIOACHUH 1 OonbITOB. [103TOMY 3HaUMTENbHAS YaCTh HAOIIOACHUH
U OIBITOB, KOTOPble B TPAJUIMOHHOH METOAMKE MpeAjaraiuch Kak JIeMOHCTPAalMOHHBIE,
IIEpEHECEeHBI B pa3ps]] ydeHn4eckux padot. CiieyeT OTMETHTh, YTO B HACTOAIIEE BPEMs U3yUCHHUE
¢u3uKu, XUMUM W OHOJOTMM B OCHOBHOM WIKOJE M Ha 0a30BOM ypOBHE CTapIICi IIKOJbBI
OPHEHTHPYETCS Ha OCBOCHHE ECTECTBEHHO-HAYYHOW I'pPaMOTHOCTH, KOTOPOE HIET 4Yepe3 pa3BHTHE
CHOCOOHOCTEH yYaluxcsi aHAJIM3UPOBATh Pa3HOOOPA3HYIO €CTECTBEHHO-HAYUYHYIO MH(POPMALUIO U
UCTIONIb30BATh TOJIyYCHHBIC 3HAHUS Ul OOBSICHEHHS SBJICHUI M MPOIECCOB OKPYKAIOIIETO MHPA;
NOHUMATh OCOOEHHOCTH HCIOJBb30BAHUS METOJOB €CTECTBO3HAHUS JUIA MOJYYCHHs Hay4HBIX
JAHHBIX; MPOSIBIIATH CAMOCTOSATENIBHOCTD CYXX/ICHHH W MOHUMATh POJIb HAYKH M TEXHOJIOTHYECKHX
WHHOBAIIM B Pa3BUTUHU OOIIECTBA; OCO3HABATh BAXXHOCTh HAYYHBIX MCCIEIOBAHHM M HX CBS3b C
HAalllUM MaTepHAIbHBIM OKPY)KEHHEM W COCTOSIHHEM OKpykatomeil cpensl. OpueHTanust Ha
€CTeCTBEHHO-HAYUYHYIO TPAaMOTHOCTh MPE/IOIaraeT aKIeHT Ha METOJOJOTHI0O HAYKH M HAIPSIMYIO
CBSI3aHO KaK C OOIIMM YHCIOM YYEHHUYECKHX OIBITOB B KypcaxX €CTECTBEHHBIX HAayK, TaK H
HANpaBJICHHOCThIO WX Ha (OPMHPOBAHUE CAMOCTOSATEIBHOCTH JCHCTBUI TpU TPOBEICHUU
HaOJIOZICHUH, M3MEPEHUH U UCCIICIOBAHUM.

Hcnonp3oBaHne CpeACTB HATMAIHOCTH W ydyeOHOTO oOOOpydoBaHWsS B Yy4yeOHOM mpolecce
HANpPaBIEHO Ha BBHIMIONHEHHS CIEAYIOMUX (QYHKIMA: obecrneuyuBaioT Oojiee MOTHYIO U TOUYHYIO
uHbopMalio 00 M3y4aeMOM SIBJIEHUU WM OOBEKTE W TEM CAMbBIM CIOCOOCTBYIOT MOBBIIICHHUIO
KayecTBa OOYYEeHHs; MOMOTAlOT B MaKCUMAalIbHOW Mepe pa3BUTh IO3HABATEIbHbIE WHTEPECHI
ydalmuxcCs; IMOBBIIIAKOT YPOBCHb HArJIAAHOCTH WM AOCTYIIHOCTH O6y‘-I€HI/I$[; YBCIUWYNBAIOT o0pem
CaMOCTOSITENILHOM pa0dOThI yHaIuXcsl Ha YPOKe U BHEYPOUHOU JIEATEIBHOCTH; CO3/Ial0T YCIOBUS s
OpTaHM3aIMK MMPAKTUKO-OPUCHTHPOBAHHON MPOSKTHOW W MCCIICIOBATEILCKOM JIEATEIIPHOCTH; JTAl0T
BO3MOXXHOCTh JIOCTYITHEE WM TIIyO)KE PacKpBITh COAEpKaHHE y4yeOHOTo MaTepuaia, CoCOOCTBYIOT
(hOPMHUPOBAHMIO Y YUAIIUXCS TTOJIOKUTEITHHBIX MOTHBOB O0YUCHHUSI.

Baxwneiimeit dvacteto ocHamenusi Llentpa "Touka pocra" sBusercs umdpoBas madopaTopws,
HepeyeHb JaTYMKOB KOTOPOH TO3BOJSET MCIONIB30BaTh ATY JIA0OPATOPUIO TPH M3YYEHHH (DU3UKH,
XMMUH U Ononoruy. BeejeHne B MIKOJBHBIA AKCIIEPUMEHT HU(PPOBBIX AATYUKOB UISI PETUCTPALUH
Pa3IMYHBIX BEITMYMH ¥ BO3MOXKHOCTH HCIOJIB30BATH KOMMBIOTEp (CMapT()OH WM TUIAHIIET) IS
pacueToB W O(GOpMIICHHS PE3YJIbTaTOB OMBITOB, MO3BOJIICT MEPEHTH Ha HOBBIA KaueCTBEHHBIH
YPOBEHb TMPOBEACHUS HW3MEPEHHUI, YINPOCTUB MPOLECC HU3MEPEHH M MOBBICUB KX TOYHOCTD.



[TosiBnenre nHUAPOBBIX TEXHOJIOTHH B JAOOPAaTOPHBIX pabOTax MOBBIMIAET WX AaKTYaJlbHOCTh WU
[IPUBJICKATEILHOCTh B CO3HAHUM COBPEMEHHOIO IIKOJIBHUKA, YCUIUBAET HAITAJHOCTh KaK B XOZE
ONBITOB, TaK U NpU 00pabOTKe pe3yJbTaTOB C HUCIOJIb30BAaHUEM IPOTPAMMHBIX cpenacTB. s
HKCIEPUMEHTOB MO OMOJIOTMM M XUMHUH 3TO SIBISETCS 3HAYUMBIM IEPEXOJOM OT KAaueCTBEHHBIX
HaOJII0/IEHUI U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Ucnonb3oBanne 1upoBoii J1aOOPATOPUU CYIIECTBEHHO H3MEHSET IMOAXOABI K TPOBEACHHUIO H
JNEMOHCTPAIIMOHHBIX, U YICHUYECKUX OMBITOB:

Hcmons3oBanne HPI(prBI)IX JaTYUKOB B Ka4CCTBC HU3BMCPUTCIIBHBIX HWHCTPYMCHTOB M3MCHICT
noAXOoAbl K MPOBCACHUTIO IPAMBIX H3MepeHHﬁ (bI/ISI/I‘-IeCKI/IX BCJIIMYMH.

TpaguIMOHHO B KayecTBE CPEICTB HM3MEPEHHs HCIIOJIb30BAINCH IMPOCTCUIIINE HWHCTPYMEHTHI
(ppIUaXHBIC BECHI W PAa3HOBECHI, MEH3YpKa, TUHAMOMETpP, TEPMOMETpP) M CTPEJIOYHBIE MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnonp3oBaHue MUQPPOBBIX AATYUKOB MO3BOJISET HA COBEPLIEHHO APYrOM KAau€CTBEHHOM YPOBHE
NPOU3BOAUTH H3MEPEHUS BPEMEHH, pPACCTOSHHS, HMETb BO3MOXHOCTb PETrUCTPUPOBATH U
Ha0JI0/1aTh U3MEHEHUE BO BpEMEHH TaKMX BEJTMYMH KaK TeMIIepaTypa, dJeKTPUYECKOe HAMPSHKEHHE,
cuja ToKa  T.J.

OTH BO3MOKHOCTH IMMO3BOJIAKOT, HAIPpUMEDP, Ha YPOKax (I)I/I?»I/IKI/I C BBICOKOM TOYHOCTBIO H3MCPUTDH
MI'HOBCHHYIO CKOpPOCTH T€Ja, ABMXKYWICTOCSA HCPABHOMCPHO, Ha6JHOI[aTB B OWMHAMHKE IIPOLECC
BHGKTpOMaFHI/ITHOﬁ HHAYKIOWH, BOBHUKHOBCHHUC U MU3MCHCHHC MHAYKIHOHHOTO TOKa, UCCIICA0BATDH
HN3MCHCHHEC TCMIICPATYPhI C TCUCHUEM BPECMCHU B IMPOLECCEC YCTAHOBJIICHUA TCIIJIOBOI'O paBHOBECHA U

T.0.

Ha ypokax Ouosoruu mosIBIAETCS BO3MOXKHOCTb IOJYYHUTh KOJMYECTBEHHbIE JAaHHBIE IpU
NPOBEICHUH ONBITOB, HAIIPUMEP: IPU OIpe/eleHuN (PAKTOPOB, BIUSIOUIMX Ha CKOPOCThH Ipolecca
(dorocuHTE3a, NPU U3YYEHUM [IbIXaHWs KOPHEH M JIUCTBEB, IIPU MCCIEIOBAHUU YCIOBUMI
[IPOpacTaHusl CEMsH U T.1.

Ha ypokax XMMuM Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOJAT MPAKTHUECKUE pabOThl MO0 U3YUYECHUIO
IIpoLECCa JIIEKTPOJIN3a, HCCIEN0BAHUE DK30TEPMUUYECKUX U YHAOTEPMHUYECKUX PEAKIHUH, TEITIOBOIO
spdekta ropeHuss TormBa U T.J. C HCHOIB30BAHUMEM TPAAMIMOHHBIX "aHAJIOTOBBIX" CpPEICTB
NoJ0OHbIE M3MEPEHMsI BBINOJIHUTH HEBO3MOXKHO. OpHako, MNpu nepexojge Ha LUPPOBYIO
7a00opaToOpui0 B TEMaTHYECKOM IUIAHUPOBAHUHM HEOOXOAMMO MPEAYCMOTPETh JOMOIHUTEIBHOE
BpeMs i1 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIHOYas COOPKY SKCIEPUMEHTAIbHON YCTaHOBKH C
JaTYMKAMHU, CHATHE ITIOKA3aHUH C DKpaHa KOMIIBIOTEPA, OIPEIEICHUE IOTPELIHOCTEN H3MEPEHUM.

Jnis paboTsl ¢ HUGPOBBIMU JAaTYMKAMHU HCIIOJIB3YETCs CHELHANIbHOE MPOrpaMMHOE OOecreueHue,
YCTQHOBJICHHOE Ha KoMIibioTep. JJii KOMMYHUKAIMHu IHU(POBBIX TAaTUYUKOB, 3alHMCU U XPAaHEHHUS
UH(pOpPMALIUK, TOJYYEHHOH ¢ MX MOMOUIbIO0, HU(pOBas 1a00paTOpUs UCIONb3YETCs] B KOMIUIEKTE €
HOYTOYKOM C HEOOXOJAMMBIM YCTaHOBJIEHHBIM ITPOTPAMMHBIM O0ECIIEUEHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (HOPMBI PEruCTpalMi MOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET TNOAXOAbl K O(OpPMIIEHUIO JaOOpaTOPHBIX U MPaKTUYECKHX paboT
00y4aronuMucs.

JlaHHBIE, MTOTyYEHHBIE TIPU TOMOIIH IIU(PPOBBIX TaTYNKOB, BHOCATCS B 3JICKTPOHHBIC TAOJIHIIBI, YTO
IMMO3BOJIACT CTPOUTH Fpa(bI/IKI/I 3aBUCHUMOCTEN HCCICAYCMBIX BCIIMYMH Ha 3KpaHC KOMIILIOTEpA. Ha
OCHOBAaHMHU ITHX TpaUKOB JeJaTh BBIBOJBI O XapaKTepe 3aBHCUMOCTH BEIMYMH OT BPEMEHHU WIIH
Ipyrux mapamerpoB. Ha  yrmyOGnenHoMm  ypoBHe —1enecooOpa3Ho  o0y4yaThb  MPOBOIUTH



ANNpPOKCHUMALMIO BEIOPAHHBIX TOYEK UTOIOBOM IpaduuecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOKHOCTH II03BOJISIIOT aBTOMAaTU3UPOBAaTh PYTHHHBIE MPOLEAYPHI 3arlOIHEHUS
TaOJIMI, BBINOJHEHHWE OJHOTUIIHBIX pacueToB, moctpoenusi rpaduxos. Ludposas ¢oroxamepa
no3Boisier coTtorpadupoBaTh COOpaHHYIO SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M IPUKPENUTH
dororpaduio B 25IeKTpOHHBIN oTueT. TakuMm 00pa3oM, OCYIIECTBISETCS Mepexol] K 0(hOpMIICHUIO
AIIEKTPOHHOT'O OTYETA O MPOJICIAHHOM SKCIIEPUMEHTE, MPOSKTHON MIIM MCCIIEeI0BATEIbCKOM padoTe.

Bo03M0XHOCTH HCTIOIB30BaHMS BI/IIICOH3.6J'IIOIICHI/I}I 3a IMPOLCCCOM BBIITOJIHCHUS IMTPAKTUYCCKUX pa60T
06y‘IaIOHII/IMI/IC${ HU3MEHIACT NMMOAXO0JbI K OICHHNBAHHUIO pa60T.

ONEKTPOHHBIM OTYET O TMPOJEIAHHOM IMPAKTUYECKOM paboTe MOXKET COINPOBOXKAATHCA
HOpUKpEIUICeHHON (oTorpadueid, KoTopas IO3BOJSIET OLEHMBATh IPABUIBHOCTh COOpaHHON
OKCIEPUMEHTAIbHOH YCTAaHOBKHM, OOJ€€ IIOJHO OINpeAeisTh IOJHOTY M  IPaBUIBHOCTb
IIPOJEIIAHHOTO HCCIIEIOBaHMsI, aHAJIM3UPOBATH JIOCTOBEPHOCTh IIPEJICTAaBICHHBIX
DKCIICPUMEHTAJIBHBIX  JaHHbIX. [Ipy OJZHOBPEMEHHOM BBINIOJIHEHMM Pa3HbIMM  IPYINIIAMHU
o0yyaroImuxcs pasHbIX HCCIIEAOBATENbCKUX padOT Ies1ecoo0pa3HO HUCMONIb30BaTh BHUJIE03AMUCh
BCero xoza padbor. B 3ToM cilyyae OLEHMBATBCA MOTYT HE TOJBKO IPEAMETHBIE PE3YIbTATHI,
CBS3aHHBIE C NIPOBEICHNEM KOHKPETHOI'O YKCIIEPUMEHTA, HO U KOMMYHHMKATHUBHBIE U PETYJIATUBHBIC
NeHCTBUS: TUIAaHUPOBaHUE pPaOOTHI, OTCIEKHBAHHE XOoJa pabOThI, KOPpEeKIHs IutaHa paboThl,
KOMMYHHKAIIMs B COBMECTHOM J1€ATEIbHOCTH, HAIUYKeE (MM OTCYTCTBHE) KOH(MIMKTOB U CIIOCOObI
UX pELICHUS.

Hcnonp3oBanne nudpoBbIX J1a00OpaTOpUil CYIIECTBEHHO PACHIMPSAET CHEKTP BO3MOXHBIX OIBITOB U
UCCIIEIOBaHUH, 0COOEHHO 3TO KAacaeTcsl U3y4eHUs! OMOJIOTMH U XUMUH.

Pacumpenue crnekrpa BO3MOXKHOCTEH MOXKHO IPOWUIIOCTPUPOBATH HAa NPUMEPE H3YUYECHHUS
3JIEKTPOMArHUTHOM MHIYKIMU B Kypce (usuku. [Ipu ucronp30BaHMM CTPEIOYHOTO aMIlepMETpa
TpaguIXOHHO Ha6JIIO[[aIOT JIMIIIb q)aKT BO3HHMKHOBCHHA HWHAYKIHOHHOTO TOKa B IHNPOBOAHHUKE U
M3MEHEHUE €r0 HAIPABJICHUS NPU U3MEHEHUHU CKOPOCTH BHECEHMSI MarHWTa WM €ro MOJSPHOCTH.
Hcnonp3oBanue uudpoBOoro paryumka IMO3BOJISET MOAyduTh ocumwuiorpammy OAC uHIYKIMH,
BO3HUKAIOILEH B KaTyIIKe, [IPU IIPOJIETE Yepe3 HEE MAarHUTa. JTO MO3BOJISET CPAaBHUBATH 3HAUYCHUS
MakcuMaibHbix DJIC mpu mposere yepe3 KaTyHIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMH U C pa3HOU
HOJIIPHOCTBIO, AHAJIIU3UPOBATh BUJ IIOJIy4E€HHOU 3aBHCHMOCTH, KOHCTPYUPOBaTh
SKCIICPUMCHTAJIBHBIC 3a/1a4X 110 U3YUCHUTIO BJ'IGKTpOMaFHI/ITHOI\/’I UHAYKIUU.

[MudpoBast nmaboparopusi TO3BOJSET OPraHU30BATh IMPOCKTHYI0 M Y4eOHO-HCCIIEI0BATEIBCKYIO
JIeATEILHOCTh IIKOJBHIUKOB KaK B paMKaX YPOKOB, TaK U BO BHEYPOUHOU jaesTenpbHOCTH. Hamndume
pa3HoOOpa3HbIX NU(POBBIX MAaTYMKOB JACT BO3MOXKHOCTH TMPOBOJUTH Camble pPa3HOOOpa3HbIC
WCCJICIOBAHMS, ONMUPAsCh Ha WMHTEpechl oOydaronuxcs. B kadecTBe mpumepa MOXHO MPUBECTH
WCCJICIOBAHMSI OKOJIOTUYECKOW HAMPABJICHHOCTH 110 BBISIBICHUIO (PAKTOPOB  3arps3HCHUS
OKPY’KAIOIICH Cpe/ibl, U3yUYCHHUIO SKOJOTUUECKOTO COCTOSIHHSI IIOMEIICHUH IIKOJIbI, TIOUBBI, BO3AyXa
B HACEJIEHHOM MYHKTe | T.J. MccnenoBarenbckue paboThl ¢ UCTIOIB30BAaHUEM TU(POBBIX JATUNKOB
nenaecooOpasHo mnpesrarate ydammmcs 10 - 11 kmaccoB B paMkax 00s3aTEIbHOM Uil HHUX
MIPOEKTHOM JESITeNbHOCTU. BBIMOIHEHNE TaKMX MPOEKTOB SIBISETCS OCHOBAHUEM JJIsi OLEHKH HE
TOJIBKO YPOBHS C(HOPMUPOBAHHOCTH MPEIMETHBIX PE3YJIbTATOB, HO UTOTOBOM OIEHKH JIOCTHKEHUS
MeETaIpeIMETHBIX PE3yJbTaTOB OOyUYeHMs: KOMMYHHMKATHUBHBIX (KOTOpPHIE OLIEHMBAIOTCA KaK B
mpoliecce TPOBEACHHS padOThl, TaK W B MPOIECCE 3alIUThl MPOEKTa WJIM HCCICAOBAHMSI) U
PETYJISTUBHBIX (KOTOPBIE OLEHUBAIOTCS B MPOIIECCE BBHIMOTHEHUS ITPOEKTA).

OcHaienue 11t n3ydeHns: GU3UKH NPEACTaBICHO B BUAE 00OPYAOBAHUS JUIS AEMOHCTPAIMOHHBIX
OTIBITOB U 000PYAOBaHU AJIsi TaOOPATOPHBIX paOdOT M YUEHHYECKUX OIBITOB, BKIIIOYask OOIIYIO IS



€CTECTBCHHO-HAYYHOTO IMKJIA MH(PPOBYIO JIAOOPATOPHIO, a TaKXKe IU(PPOBYIO JIAOOPATOPHUIO TIO
¢dusrke (Kak TOMOTHUTENBHBIN AEMEHT AJIs YIITyOJIeHHOTO U3yueHUs! GU3HKH).

JleMOHCTpallMOHHOE 00O0pyAOBaHME O0OecleuyrBaeT BO3MOXHOCTh HAOIOJEHHUA OOJBIINHCTBA
HN3y4aCMbIX HBJ’IGHI/If/'I, IponecCcoB MW 3aKOHOB. DTO BO3MOKHO npu ONTHMAJIBHOM COYCTAaHHUU
AHAJIOTOBBIX M LU(QPOBBIX CPEICTB HAOIIOACHUS, aHaIM3a W3MepuTesnbHOM HHpopmanuu. Tak,
Hanpumep, Ui Kypca (PU3MKH OCHOBHOM HIKOJIBI €CTh BO3MOXKHOCTBH JIEMOHCTPAILIUH KIIACCHYECKUX
JIEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB: MajieHue Ten B TpyOke HbroToHa, AeMOHcTpauus IeHCTBUS
aTMocepHOro JnaBieHus, 3akoHa Ilackans, wu3MeHeHHss oObeMa Tel TPU HArPEeBaHHUU
(oxnaxaeHuun), NPUTSDKEHHsT Mosekyl U T.0. HaOop mo »snexTpocraTuke IaeT BO3MOKHOCThb
JEMOHCTpAllMM  3JIEKTpU3alMM TeEJ, 3aKOHA COXpPaHEHMs 3apsja, JHMHUKA HaIlpsHKEHHOCTH
JJIEKTPUUYECKOTO0 TOJS M T.J. U MOXKET HCIOJIb30BaThCsl Kak & Kiacce IMpU HU3yYeHHH
AIIEKTPOMArHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3y4EHUH JIEKTPOCTATUKH.

[Ipu mpoBeneHUU AEMOHCTPAIMOHHBIX OMBITOB JIOJDKHBI COOMIOAAThCS TpeOOBaHUS K UX
HArJSITHOCTH (SICHASI M MTOHATHAS TOCTAHOBKA OMBITA), BUIUMOCTH JIJIsl BCEX ydalmxcs Kiacca (Tpu
HaJIM4YUKU MCJIIKHUX I[CTaJIeﬁ HCIIOJIB3YCTCA HUX YBCIWYCHHOC I/I306pa)KCHI/Ie npu 1OMOIIH
Be0-KaMepbl), IMOIMOHAILHOCTH H, TO BO3MOYXHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPAaIMOHHBIHN
OIBIT JOJIKCH BbI3bIBATHL HHTCPCC yYalllUXCH, CO3JaBaTb MOTHUBALIMIO K HU3YUYCHUIO HpenMeTa) u
yOenuTenbHOCTH (TIOKa3bIBaTh TOT 3P ¢eKT, Ha JEMOHCTPALIMIO KOTOPOTO OH ObLI HAIIPABJIEH).

Onnako peanm3anys AEATEIBHOCTHOIO IOAXOAAa B OOy4eHMHM (H3UKE IEPEeHOCUT AaKIeHT C
JIEMOHCTPAIlMOHHOTO JIKCIEpUMEHTa Ha ydyeHudeckuil. Hampumep, mo MexaHuKe HCClleOBaHUE
KMHEMAaTU4YEeCKUX 3aKOHOMEPHOCTEHN, 3aKOHOB JUHAMHKH, KOJ1€0aTEIbHbBIX IBUKEHUHN [IEPEHECEHO B
YUEHUUYECKUI 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. Ilpu wusyuenun
JIEKTPOAMHAMHUKU Ja00paTOpHOE O0OpYNOBAHME IIO3BOJIET HCCIEAOBAaTh HE TOJIBKO 3aKOHBI
IOCTOSIHHOTO  TOKAa, HO C HCIOJIb30BAaHUEM KOMIBIOTEpHOro ocuuiorpada MO3BOJISET
NPOHAOIIONATh U UCCIIENOBATh AICKTPUUECKHE LENH MEPEMEHHOr0 TOKa, OJIOK JHOAO0B MO3BOJISET
UCCIIeIOBaTh BOJIBTAMIICPHBIE XapaKTEepUCTUKU auoza. Ilpu m3ydeHuM ONTHKH J1abopaTopHOE
000py/l0BaHUE TMO3BOJSET M3YYHUTh 3aKOHBl T€OMETPUYECKOW ONTUKU (TpEeNIoMJIEHHE CBETa B
HNOJYLWINHAPE M TOJy4YeHHEe H300pakeHHss B JIMH3aX) M IMPOHAOII0AAaTh OCHOBHBIE SIBJICHUS
BOJIHOBOM onTuku (uHTepdepeHUus U MoJsgpu3alus), HCCIeloBaTh JAU(PPAKLIHUIO CBETa
(TudpakLMOHHAS PEIIETKA).

B cooTBeTcCTBMM ¢ MpeAMETHBIMU pe3ylbTaTaMu o0ydeHus ¢usznke o0opyaoBaHHE IS
YUEHUYECKUX OIBITOB 00ECIEYNBACT MPOBEJACHHIE CICIYIOIIUX TUTIOB PabOT, CrpyNIUPOBAHHBIX IO
BUJIaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMAaTUYECKOM MPUHAANIEKHOCTH:

1. IlpoBeneHre NpsMBbIX H3MEPEHHN (HU3NIESCKUX BEIHMUUH (M3MEPEHUE MACChl, 00beMa KHUIKOCTH,
TEMIEepaTypbl XKHUJIKOCTH, CHUJIbI, CHJIBI TOKA, HANpsDKEHUs) C MCIOJb30BAaHMEM AaHAJOrOBBIX H
UG POBBIX IPHUOOPOB.

2. IIpoBepka 3a1aHHBIX MPEANONOKEHUN (TpsSMbIe U3MEpEeHUsT (PU3NYECKUX BEJIWYMH U CpPaBHEHHE
3aJJaHHBIX COOTHOIICHHH MeXIy HuUMH). Hampumep: mpoBepka yCIOBUN IJIaBaHUS Tel, YCIOBHMA
paBHOBecHsl pblYara H OJOKOB, 3aKOHOMEPHOCTEH IOCIENOBATEIBHOTO U  MapalIeNbHOTO
COETMHEHUS IPOBOJHUKOB U T.J.

3. Pacyer mo mosy4eHHBIM pe3yibTaTaM MPSMBIX U3MEPEHHH 3aBHCHUMOIO OT HUX MapameTpa (B
OCHOBHOMH 1IKOJIe) U KOcBeHHbIe u3Mepenus (B 10 - 11 kmaccax). Hanpumep: yckopenue Tena npu
PaBHOYCKOPEHHOM  JIBWXKEHHHM, YCKOPEHHE CBOOOJHOTO TMAaJACHUSA, IKECTKOCTh MPY>KUHBI,
K02 PUITMEHT TPEHUSI CKOJIBKCHUSI, MEXaHW4YecKasi paboTa ¥ MOITHOCTH | T.]I.



4. HabOmroieHue sIBJIEHUN W MOCTAaHOBKA OMNBITOB (HAa KAYECTBEHHOM YPOBHE) MO OOHAapy>KEHHUIO
(GakTOpOB, BIMAIOLIMX Ha MpOTEKaHWE JaHHBIX sBiIeHUH. Hampumep: mnpsMonuHeitHOe
pacnpocTpaHeHHe CBETa, JUCIEPCHs CBETA; U3yYEHHE CBOMCTB M300pakeHMsI B IUNIOCKOM 3€pKaje U
T.IL.

5. HccnenoBaHue 3aBUCHMOCTH OJHON (PU3MUYECKOW BEIWYMHBI OT JPYroM C MPE/ICTaBICHHUEM
pe3yNbTaTOB B BHJE TpaduKka M pacueTa MCKOMOTO mapameTpa. Hampumep: 3aBUCHMOCTH ITyTH
PaBHOMEPHO JIBIDKYIIIETOCS Teja OT BPEMEHH JIBIKCHHS TeJa; CHUJIbI TPEHUS CKOJIBKCHUS OT CHIIBI
HOPMAJTBHOTO JABJICHUS, Ka4ecTBa 00paOOTKH MOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHIIBI TPEHUS OT
IJIOMIAM COTPUKOCHOBEHUS TE€JN; CHJIBl YIPYTrOCTH OT YJIMHCHHS TPY)KHUHBI; BBITAIKWBAIOIICH
CWIBI OT 00BbeMa MOTPYKEHHOW YacTH Tella MU OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT
MJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO U T.JI.

JlaGopaTopHoe o00opymOBaHHE O00OECTIEUNBACT CAMOCTOSTEIBHBIA YUCHUYCCKUN JKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3iuuHbie GOopMbl: PPOHTANBHBIN SKCIEPUMEHT ((PPOHTANBHBIE OMBITHI U
nabopaTopHble pabOThI), PabOTHI MPAKTUKYMa, Y4EOHO-HUCCIEAOBATEIbCKUE PA0OTHl M TPOSKTHI
HKCIEPUMEHTANIHOrO Xxapakrtepa. [Ipy 3TOM HOpPMAaTHBHO-00S3aTENbHBIM BHE 3aBUCUMOCTH OT
ypoBHs wu3ydeHUs (u3uku (0a30BBIA WM YIIIYOJICHHBIH) W 00pa30BaTEIbHOM MPOTPaMMBbl
(ocHOBHasT WM CpejHss IIKOJa) SABIseTcs (POHTAIBHBIN 3KcrepuMeHT. VIMEHHO MOCpeacTBOM
(GpPOHTATBHOTO OSKCIIEPUMEHTAa JOCTHTAIOTCS MPEAMETHBIE pe3yJabTaThl AKCIEPUMEHTAIHLHOTO
XapaKkTepa, a ydaliuMucda OCBAHMBAKOTCA CHOCO6BI I[CﬁCTBPIfI, COOTBCTCTBYIOIIHUC YKA3aHHBLIM BBIIIC
MATH TUTIaM paboT. JIabopaTopHBIN MPAKTUKYM IIEI€CO00pa3eH TOJBKO MPU YIIIYOJICHHOM YPOBHE
M3YYEHHUS IIPEIMETA.

OnTtuManbHBIM Il JTOCTMIKEHUS Lieled NpoBeleHHs (POHTAIBHOIO 3KCIEPUMEHTa SBISETCA
[peJICTaBICHNUE JIabOpaTOPHOro OOOpPYNOBaHUS U MATEpUAIOB B BHUJIE TEMATUYECKUX KOMIUIEKTOB
[0 MEXaHUKe, MOJIEKYJIIPHOH (U3MKE, 3JIEKTPUUECTBY U onTHKe. lcrmonb3oBaHuEe TeMaTHYECKUX
KOMIUIEKTOB CIIOCOOCTBYET (hOPMHUPOBAHUIO TAKOI'O BAXKHEHUILEr0 YMEHUs, KaK 11oA00p ydyaluMucs
00OpyJOBaHUS B COOTBETCTBHM C LEJNbIO HCCIEAOBAaHUS U3 HU30BITOYHOH HOMEHKIIATYpPbI
IPEIOKEHHOT0 KOMIUIEKTa; MO3BOJISIET IPOBOJUTH HKCIEPUMEHTAIbHYIO pabOTy Ha JI0O00M dTare
YpOKa; YMEHBLIAET TPYAOBBIE 3aTpaThl YYMUTENs INPU IOATOTOBKE K YypOKaM, IIOCKOJIBKY HE
TpeOyeTcs IEpeKOMIIOHOBKA 00OPYA0BaHUS B COOTBETCTBUU C 33/]Ja4aMU KOHKPETHOT'O YPOKa.

ITpy niaHMpoOBaHUM MPAKTUYECKUX padOT BaXXHO MMETh B BHJY, YTO NPEAMETHBIE PE3YJIbTATHI
9KCHEPUMEHTAIBHOIO XapakTepa MOIYT ObITb OCBOEHBI TOJIBKO IPU ONTHUMAJIbHOM COYETaHUU
KPaTKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB U OJJHOYACOBBIX JJAOOPATOPHBIX PAOOT.

BaxHoe 3HaueHue umeeT TOT (aKT, 4TO B COCTaB (POHTAIBHOIO OOOPYJOBAHUS HapsALy C
AQHAJIOTOBBIMM BXOASAT M LH(]poBBIE cpencTtBa u3MepeHus. K HUM OTHOCSTCS 3JIEKTPOHHBIN
CEeKYHJIOMEp C JaT4MKaMHM, JJIEKTPOHHBIE BEChl M JaT4MKH IUQpoBod mabopatopuu. Takum
o0pa3oMm, Npu MPOBEAECHUN (PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM LIKOJIE YIEHUKU 3HAKOMSTCS
C 2JIEKTPOHHBIMU CIIOCO0AMH N3MEPEHUH U BBIYMCIICHUI.

brox obGopynoBanus Mg ydeHHYECKHX paboT mo ¢usmke chopmMupoBaH Ha Oa3e MepedHs
o0OpynOBaHUSI JUIs TIPOBEACHHMS OCHOBHOTO TOCYIApCTBEHHOTO OJK3aMeHa 1o (usmke.
Hcnonp3oBanne mnpuOOPOB ©  OOOPYAOBaHUS C ©OUHBIMH JUII  BCEX  OOYyYaroIIUXcs
XapaKTePUCTHKAMU TO3BOJISIET CTAHIAPTU3UPOBATH MPOICTYPHI BHITIOJHEHHS dKCIIEPUMEHTAIBHBIX
3aJ]aHUi Ha JK3aMEHE W OOECIEUYHTh HAJCKHYIO OIEHKY pe3yJIbTaTOB Ha OCHOBAHUHM DKCIEPTHOMN
MPOBEPKHA OTBETOB OOydJarommxcs. [Ipy 3TOM OCHOBaHHMEM [UIsi BBIBOJA O IMPABHIBHOCTH
MPOBEJICHUS JIAHHOTO OIBITA SIBJISIFOTCSI PE3YJIbTATHI, IMOJYYCHHBIC YYalIUMHUCS ITOCPEICTBOM
NPSIMBIX U3MEPEHHI 3aJaHHBIX (PU3UUYCCKUX BEITHMUUH.



HaGop mis mpoBeseHHsT OCHOBHOTO TOCYAapCTBEHHOTO »JK3aMeHa O0ecrednBaeT pa3paboTKy
HECKOJIBKUX OJHOTHIHBIX 3aJaHUHN MPH UCHOJb30BAHUU OJAMHAKOBOIO OOOPYJOBAaHUS C Pa3HBIMU
XapaKTePUCTHKAMH. DTOT TOJXO]I IEeJIeCO00pa3HO UCTIONB30BATh U MPH NPOBEICHUHN (POHTAIHHBIX
OMBITOB U JabopaTopHbIX paboT. Hampumep, npu mpoBeAeHUU UCCIEA0BaHHUS 3aBUCUMOCTH CHJIbI
TOKAa OT HAIpPSDKEHUS MOXKHO BBIJICIUTH B KJIACCE TPYIIIBI, KOTOphIe OYAYT MPOBOAWUTH JAaHHOE
UCCIIEIOBaHKE, UCTONb3Ysl PE3UCTOPHI C pa3HbIM CONPOTUBIEHUEM, U Jamnouky. [lo pesyiabratam
MOYKHO CPaBHHUTH TOJYYCHHBIC 3aBHCHMOCTH, OOCYIWTh TPAHMIBI BBHITIOJHEHHUS 3akoHa Oma s
y4yacTKa LIeIH, ONPEAEIUTh COIIPOTUBIICHUS PE3UCTOPOB.

Crnemyer OTMETHTh, YTO TNPU TMPOBEACHUU (PPOHTAIBHBIX OIBITOB W JIA0OPATOPHBIX padoOT B
OCHOBHOM IIKOJIe TpeOyeTcsl 3aMuCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHUH ¢ y4eTOM aOCOITFOTHON
MOTPEITHOCTH. 3/1eCh TPH  HCIOJIL30BAHUM  TPAAMIIMOHHOTO  000pymoBaHHs (MEH3YPOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX aMIIEPMETPOB U BOJBTMETPOB a0CONIOTHYIO
MOTPEITHOCTh IEJIECO00Pa3HO CBA3BIBATH C IIEHOM JEICHHS MPUOOpa, a MpH nepexoae K udpoBbIM
UHCTpyMeHTaM (1M(poBBIE BeChl M JaTYMKH) YYUTh paboOTaTh C OMUCAHUSAMHU 3TUX MPHOOPOB,
BBIZICJISISL JaHHBIE 00 aOCOIOTHOM IMOTPEIIHOCTH, JHOO mMpejiaratb 3HAYE€HHWE IOTPEIIHOCTH B
TEKCTE 3aJaHUM.

[Ipu npoBeneHUH UCCIEAOBAHHUS 3aBUCUMOCTEH OJHOW (PU3UYECKON BEIMYUHBI OT JPYrou
yyauiecs: JOJKHbl OCBOUThH MOCTpPOEHHE IpaUKOB ¢ yKazaHUEM aOCOJIOTHBIX MOTPELIHOCTEH, a
IpY IPOBEACHUH pabOT Ha MPOBEPKY MPEAION0KEHH - YMETh CPAaBHUBATh 3HAUCHUS JIBYX MPSIMbIX
U3MEpPEHU ¢ y4eToM aOCOJIIOTHOM MOrpeurHoCcTy (HampuMep, IyTEeM CpPaBHEHHS HHTEPBAJIOB
MOJIyYeHHBIX 3HAUE€HUW Ha uuciaoBoil ocu). IIpoBeneHue u3MepeHuil U UCCIENOBAHHM B Kypce
¢msukn 10 - 11 KiIaccoB JOMOJHSIOTCS MCIOJb30BAaHUEM OTHOCHTEIBHBIX IOTPEIIHOCTEH,
ydalipecs IOJDKHBI HAay4YUTbCS PACCUUTBIBATH OTHOCHUTEIBHBIE IIOTPELIHOCTH B IIPOCTEUIINX
CIIy4asix NpsIMbIX U3BMEPEHUN U CPAaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUM.

ObpamaeM BHHMaHHE, YTO OLIGHUBAHHE JIA0OPATOPHBIX pabOT IOKHO 0a3MpOBATHCSA, KaK M B
KPUTEpUSX OLIEHUBAHMs SKcrnepuMeHTalbHbIX 3aganuii KMM OI'D, He Ha npaBUIBHOCTU
odopmienus otuera o padore, a Ha MPABUIBHOCTH JEHCTBUN MO cOOpPY YCTaHOBKH, IPOBEICHUIO
OTIBITOB, CHATHIO TOKa3aHUIl MPHOOPOB.

OcHameHue Uil U3y4eHUs OMOJIOTUU TPEJCTABICHO KOMIUICKTAMH JIEMOHCTPAIIMOHHBIX BIIAYKHBIX
npenapaToB, repOapueB W KOJUIGKUIMI MO pa3HbIM TeMaM Kypca OMOJIOTHM, a Takke HUPPOBOH
nabopaTopuel sl MPOBEJCHUS IPAKTUIEeCKUX padboT. Kpome Toro, mpu n3ydyeHuHn OHMOIOTUN MOXKET
UCTIONB30BaTh IMdpoBas mnaboparopus Mo Owuonoruu (Kak OMOTHUTENBHBIM SJIEMEHT IS
YTIyOJIGHHOTO U3Y4YEHUS Kypca).

B yuebGHOM mpouecce ydamumecs IOJKHBI MOJIYYUTb BO3MOKHOCTh YYBCTBEHHOI'O BOCIPHSTHS
U3y4yaeMbIX SBJICHUN M 00beKTOB. OHAKO M3y4yaeMble SIBJICHUS M OOBEKTHI HE BCErJla MOTYT OBITh
HEMOCPEACTBEHHO BOCIIPOM3BEIEHbl WIM IOKa3aHbl B y4eOHOM ImoMmelleHuu. B atom ciydae
yueOHOe 000pyl0BaHUE JaeT BO3MOXKHOCTb MX BOCIIPOM3BECTH ONOCPENOBAHO, Uepe3 KOJUIEKIUIO,
repOapHbIil TUCT, MUKpOIIpEnapar, MoJiejb, BUAeodparMeHT U T.11.

Bnaxnble mnpenaparbl NpeAcTaBisAiOT co00M HaTypalbHble OOBEKTHl, CMOHTHPOBAaHHBIE Ha
CTEKJIIHHOW IJIACTUHKE W OMYIICHHBbIE B CTEKJISHHBIA LWIMHIP C KOHCEPBUPYIOLIEH KUIKOCTBIO,
a100 MpEJICTABICHHBIE B IUIACTHKE. 3/1€Ch MPEAIAraloTcs TOTAIbHBIE MpenapaTsl, MO3BOJIIONINE
U3y4yaTh BHEIIIHEE CTPOEHUE OpraHu3Ma WM ero yacTH, (Hanpumep: "KopeHb 6060BOro pacTeHus ¢
kinyOenpkamu", "lagroka"); aHaTOMUYecKHe Npenaparbl, IpeJHa3HAYeHHbIE JUISI HW3Y4EHHUS
BHYTPEHHEIO CTPOEHHMS OpraHM3Ma WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHue
narymku", "BHyTpeHHee cTpoeHre NTHIbL"); OHOJIOTHYECKHe Tpenaparhl, Jaloniie MpeIcTaBIcHe



0 CTaausaX pa3BUTHUs opranusma (Hanpumep: "PazButue xoctuctoil psiObl", "PazButne xypuus").
BrnaxHble mpenapaThl UCIONB3YIOTCS KaK pa3laTOYHBIN MaTepuan B Mpolecce JeMOHCTpaluu Ipu
M3Y4YEHHH HOBOIO Marepuaja WJIM B IPOLECCE BBINOJHEHUS NPAKTHUECKUX 3aJaHHM,
pa3paboTaHHbIX Ha X OCHOBE.

['epbapuu - coOpaHHe MPECCOBAHHBIX, 3aCYIICHHBIX PAaCTEHHH WJIM UX YacTel MMOMOTAIOT M3ydaTh
pacTeHre B KaOWHETE W Y3HaBaTh €ro B MpHpoje, a repbapuzaius - Hauboyiee MPOCTOM CIocod
COXpaHEHHs PAaCTeHUH M WX 4YacTedl B TEUCHHE IJTUTEIBHOTO BpeMeHH. B mepeune mpemmaraercs
cucTeMaTHyecKuil repoapuii (Hampumep, "OCHOBHbBIE TPYMIBI pacTeHW") U repdapuil mo oOmien
Ouonornn (KOTOpBIM TO3BOJISIET MPOWJLIIOCTPUPOBATh H3MEHYMBOCTH, HCKYCCTBEHHBIH OTOOD,
CHCTEeMAaTHUYECKHE KaTerOPUU M BUI000pa30BaHUE, AUBEPICHIUS U KOHBEPICHIMS, TOMOJIOTUYHbIC U
aHAJOTUYHBIC OPTaHbl, PyAUMEHTapHBIC OpPraHbl, apoMopdo3, uanoasanTanus GEHOTHUI U TEHOTHII,
NOJUIUIONINS, OTHAJICHHAs TUOpUIM3aLus, B3aUMOJCHCTBUE PACTCHUH C aO0MOTHYECKUMH
daxropamu cpezpl, B3aMMOJCHCTBIE pacTeHUH ¢ OmoTHueckuM (akTtopamu cpensl). ['epOapHbIit
MaTepHajl NCHOJIB3YIOT KaK pa3JaTOYHbIi MaTepuai sl JIEMOHCTPAIMH U3y4yaeMbIX OOBEKTOB, IS
BBITIOJIHEHUSI MPAKTHYECKUX 3aJaHUM TPH 3aKpeIUICHMH MaTepualia WM JHarHOCTUKU Y4eOHBIX
pE3yIbTATOB.

Taxoke npeAcTaBICHbl KOIEKIUH - HAOOphl NPEAMETOB WM BEUIECTB, MOAOOpPAHHBIX IO
onpeneneHHbIM npu3HakaM. OOBEKTaMM MX MOTYT OBITh paclpaBi€HHbIE M 3aCyIICHHBIE
HACEKOMbIE, PaKoOOpa3Hble, PAKOBUHBI MOJUIIOCKOB, OTAEIbHBIC YAaCTH CKEJETOB JXKMBOTHHIX. B
KOJIJIEKIMAX COYETAIOT HaTypajbHbIE OOBEKTHI C UX U300paKEHUEM B BUJE PUCYHKOB WIN MYJISDKEN
- umutaimid. IlpemioxxenHsle B mnepeyHe MOP(OIOrHYecKre KOJUICKLIUHU Jal0T IMPEJCTaBICHHE O
BHEIIIHEM CTPOCHHMU OpPraHOB MJIM HUX YacTeW, IO3BOJIIOT IPOBOJAUTh CPABHEHUS OOBEKTOB,
BBISICHATBH UX OOIIME YepThl M 4epThl pasnunuus (Hanpumep: "[IpencraBurenu oTpsaoB HACEKOMBIX"
U JIp.); 0011e010IOrnYecKre KOJJIEKIIMH MTO3BOJISIOT BBICHATh B3aMMOCBSI3U B OPraHUYECKOM MUDE,
paccMaTpuBaTh PAa3BUTHE OPraHU3MOB, IPOCIEKHUBATH OOIIEOMOIOTHYECKUE 3aKOHOMEPHOCTH
(manpumep: "IIpuMepsbl 3aIUTHBIX TTpUCTIOCOOIeHUH Y HacekoMbIX'"). Komtekiuu, kak u repoapuu,
UCTIONB3YIOT KaK pa3JaTOYHBI Marepuan i JEMOHCTpAallMd H3Y4aeMbIX OOBEKTOB, JUIs
BBINOJIHEHHSI MPAKTUYECKUX 3aJaHUi NpU 3aKpeIUIEHUH MaTepualla MM JUArHOCTHKH Yy4eOHBIX
pE3yJIbTAaTOB.

O3HakOMJIEHHE Y4YaIIMXCS ¢ MHUKPOCKOIMYECKMM CTPOCHHMEM JKHUBBIX OPIaHHU3MOB - OJIHA W3
[VIaBHEWIINX 3a/a4 HayKW, [O3BOJSIOIIMX IOABECTH IIKOJbHUKOB K IMOHUMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. st mpoBeneHust 1aOOpaTOpHBIX padbOT B UPPOBYIO TaOOPATOPUIO BKIHOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE NOCYAbl 1 000pYyAOBaHUs OOIIETr0 Ha3HAYEHUS] UMEIOTCSI He00X0JUMMOe
OCHAIIIEHUE [T IPOBEACHUS 1aOOpaTOPHBIX padoT.

[ludposas naboparopus BKJIFOYAET HAOOp JJIs HW3TOTOBICHHS MUKpomnpenapatoB. Caexwue
mpernapaTsl U3rOTAaBIMBAIOT JUIi HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCATCS KHIKOCTHBIC
(0OBEKTHI OOBIYHO MMOMEIIAIOTCS B BOAY, a MpenapaTsl COXPAHSIIOTCS B TEYCHUE HECKOJIbKUX JTHEH),
cyxue (HampuMmep, YacTUIly NTHYBEro Tepa, MPOCTO TOJOXKUTh Ha MPEAMETHOE CTEKIO W
MUKPOCKOIIUPOBATh), JKUBbIE TIpenapaThl (Ma3Ku - KalUId JKUAKOCTH, HANpUMEp KpPOBH) H
BUTAIBHBIE TIperaparbl (KOTOPBIE WCHOIB3YIOTCS IS HW3YYCHHS MAJIOKJIETOYHBIX OOBEKTOB
(mpocTedmMX, KOJOHWH BOAOpOCHEH), g HaOMOJAeHUsS JBIWKEHUS (Tydenbkh, ameOb).
[IpuroToBneHue MUKpoMIpenapara BeIpadaThIBACT Y yUaIIerocss HABBIKU CAMOCTOSTEIHHONU paboThI,
AKTUBU3UPYET MX MMO3HABATEIBHYIO JIEATEILHOCTh U 3HAKOMHT C TEXHUKOW M METOJUKON HAYYHOTO
uccienoBanus. B mudpoByro 1abopaTopuio BKIIOYEH TaKKe M HAOOp MHUKpPONPENapaToB, KOTOPBIHA
COJICP)KUT TIOCTOSTHHBIC TIPETaparthl, JIOJITO€ BPEMS COXPAHSIOMUECS B TPUTOTHOM  JUIS
MUKPOCKOTIUPOBAHUS BHIE.



CnenyeT OTMETUTb, YTO HapsAy C HCIHOJIb30BaHUEM IIEPEUUCIEHHOTO BBIIIE Y4yeOHOIO
000pyJOBaHUS BaKHYIO POJb B H3YYEHUH OHMOJIOIMH WMIPAIOT HPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIy4yaeB TOJIbKO OHM MOTYT O0€CHedYuTh HauOOJbIIYI0 KOHKPETHOCTb U IOJIHOTY
3HAaHUI ydalMxcs, MOMOTalT (OPMHUPOBAHUIO Yy HHUX MPABUWIBHBIX Ouooruueckux 3HaHuil. K
TaKUM XUBBIM OOBEKTaM OTHOCAT PACTEHUS, )KMBOTHBIE KUBOT'O YroJIKa, akKBapuyMa, Teppapuyma.
O¢deKTUBHBIM CPEICTBOM 3HAKOMCTBA C TNPUPOAHBIMU OOBEKTAMU SIBISIOTCS SKCKYPCHU B
OHMOJIOrMYecKre U KpaeBeTyecKue My3ed, OOTaHWYECKHE CaJibl, 300MapKU U OKPYKAIOIIUE IIKOTY
€CTECTBEHHbIE U UCKYCCTBEHHbIE IIPUPOIHBIE COOOIIECTBA.

TpaguionHble OMOJOTHYECKHE MYJISKM M MOJIETIM B HACTOAIIEE BpeMsl YCIEHIHO 3aMEHSIOTCS
UQPPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACOPpPArMEHTaMH, aHUMalWel, BUPTYaJIbHBIMU
naboparopusmu. L{udpossie oOpazoBaTenbHble pECypchl HE MOTYT CTaTh MOJHOIIEHHON 3aMEHOM
peabHBIX MPHUPOTHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTb IO3HAKOMHUTBCA C 0oJjiee IIMPOKUM
KPYroM OOBEKTOB, CO3JAIOT MPEANOCHUIKH ISl MHTeHCU(UKAIUU 00pa30BaTEIbLHOIO Ipolecca U
o0ecrieunBarOT  HE3aMEIJIUTENbHYI0  OOpaTHYK  CBSI3b, KOMIIBIOTEPHYIO  BHM3YyaJU3alLUIO
uHbOpMaIlni, aBTOMATU3ALIMIO YIIPABICHUS Y4eOHOM 1eATeIbHOCTHIO U KOHTPOIIb €€ Pe3yIbTaToB.

OcHaienue Ui M3y4€HUs XMMUU IPEJCTABICHO B BUJE JIEMOHCTPALMOHHOIO 000pYHOBaHMS,
KOMIUIEKTa XUMHYECKUX PEAKTUBOB C HEOOXOAWMBIM OOOpYJOBAHHMEM M3 OOIIEr0 KOMIUIEKTa
nocyil 1 000pyIOBaHMsS ISl YUEHHUUYECKUX OIBITOB M KOMIUIEKTa Kosuiekuuid. Kpome Toro, mpu
U3YyYEHUH XUMHH UCIIOTIb3YeTCs 00IIast Uil €CTECTBEHHO-HAYyYHOro HuKiIa nudposas gsadopaTopus,
a Takke mudpoBas jJadopaTopus MO XUMHUM (KaK JIOMOJHUTEIBHBIN 3JIEMEHT IS YrIyOJIeHHOTO
U3YYEHHUS XUMHH).

JIeMOHCTpallMOHHBIM 3KCIEPUMEHT SBISETCS Ba)KHOM 4YacTbio OOy4YeHMsS XUMHUH. 37€Ch Ba)KHO
IIOMHUTb, YTO IPU €ro NMPOBEAECHUU 00S3aTENBHO JIOJKHBI OBITH COOJIIOJIEHBI BCE HEOOXOJMMBIE
STarbl:

IIOCTaBKa LU SKCIIEPUMEHTA,

ONKCaHNe HEOOXOAMMOrO JUIsl €0 BHIIIOIHEHHSI 000pY10BaHUS U PEaKTUBOB,

IJIAHUPOBAHME MOPSAIKA IPOBEACHUS,

OIKMCAaHUE UCXOIHBIX BEILECTB,

IIPOrHO3HPOBAHME 0XKMIAEMBIX B PEAKLIMOHHOM CMECH U3MEHEHUH U PE3YJIbTaTOB DKCIIEPUMEHTA,
ONMCaHUE U3MEHEHMH, IPOU30LIEAIINX C BEUIECTBAMU,

(opMyIHpOBKa BEIBOJIOB U3 SKCIIEPUMEHTA,

CO371aHUE PUCYHKA SKCIIEPUMEHTAIbHON YCTAHOBKH U COCTABIICHUE YPABHEHUS PEAKLIUN.

B mpomecce mpoBemeHHs IEMOHCTpAalMid, ydalluMecs OCBAaWBAIOT JTambl IMPOBEIEHHS OIIBITA,
nodToMy Hambojee H(PQPEKTHBHBIM SBISIETCS HE TMPOCTOE OMNMCAHUE OIbITa YYHUTEIEeM, a
UCTIONB30BaHNE HBpUCTHYECKOH Oecenpl. Ilpm peanmu3anmmu Takoro CIeHapusi JaXe HE OYEHb
CJIO’KHBIN OTIBIT 3aHMMAET JIOBOJIBHO MHOTO BPEMEHH, HO CIIEZIOBAaHHE €My IO3BOJIIET 00ECTIeYHTh
NOHMMaHHe OOyJaroIMMHKCS TPUEMOB HAyYHOTO TIO3HAHMS W WCIONB30BAaHHE WX YXKE B
CaMOCTOSATENIHON AEATENbHOCTH B IPOIEcCe YYEHNYECKOro skcnepuMeHTa. Ha HauambHOM 3Tarme
u3ydeHus: xumun (B 8 - 9 kjaccax) MMEHHO TaKOH IMOJIXOJ MO3BOJIIET JOCTHYh MAaKCHMAaJbHOM
3G GEKTUBHOCTH OT MPOBEAEHUS JTaOOPaTOPHBIX U MPAKTHYECKUX padoT, a Takke CPOPMHPOBATH Y
yYaIuxcsi OTBETCTBEHHOE OTHOIIICHUE K HKCIIEPUMEHTY.

[Ipy olLleHMBaHWM YYEHHYECKUX NPAKTHUECKUX paboT 1enecoo0pa3HO YUYUTHIBATH IOIXOJBbI,



UCIOJB3YIOUIME B SK3aMEHAIIMOHHBIX Marepuanax. Tak, B HacToslIlee BpeMs Mpeiaraercs
HKCIEPUMEHTAIBHOE 3a/1aHU€, IPEyCMaTPUBAIOLIEE BBIOOP ABYX BEILECTB U3 MATH MPEATIOKEHHbBIX
U NpPOBEJCHHE C HUMM pEeaKUui, OTpPaKaloIUX XHWMHUYECKHE CBOICTBA YKa3aHHOTO B YCJIOBHH
3agaHus BemiecTBa. OlLEHMBAaHHME MJET HA OCHOBAHMM OTYETa y4YeHHMKa O IpoJeaHHON pabote
(ypaBHEeHMsI peakLMi, BBIBOABI O HAOMIOJEHHUSIX) M HAa OCHOBAHHUU MPSAMOro HAOIIOJEHUS 3a
JNEHCTBUSIMHU YUEHUKA IO MPOBEICHUIO OMBITOB. [Ipy 3TOM BBIIENAIOTCS 3Tarbl 0TOOpA BEIECTB U
CMEIINBAHMSI BEIIECTB B COOTBETCTBUH C MyHKTAMHU MHCTPYKIIMH K padoTe.

BaxxneiimM HanpaBiIeHHEM KakK JJeMOHCTPAIIMOHHOTO, TaK U yYCHHYECKOTO HKCIIEPUMEHTA JOJKHO
CTaTh HCIIOJIb30BaHUE LUQPOBOI 1abOpaTOpUu, KOTOpasi MO3BOJISIET OPraHU30BATh XMMUYECKUH
SKCHICPUMCHT Ha IIPUHIUIINAJILEHO HOBOM YPOBHEC, HepeﬁTI/I OT KaueCTBCHHOM OLICHKHU Ha6JIIOI[aeMBIX
SBJICHUM K CHCTEMHOMY aHAJIM3y KOJMYECTBEHHBIX XapakTepHCTHK. [Ipm pabore ¢ marynkamu
QpoBoi 1abopaTopur 00ECTIeUYMBACTCS aBTOMATU3UPOBAHHBIA cOOp M 00paboOTKa NaHHBIX, XOJ
9KCIIEPUMEHTa MOXKET OTOOpakaThbesl B BHJE I'pa(UKOB WM MOKAa3aHUH MPUOOPOB, a pe3yibTaThl
SKCIICPUMCHTOB MOTI'YT COXpPaHATHCA JIUTCIBHOC BPCMS. Haunbomnee AKTYAJIbHBIM IJI1 XUMUH
SIBIISIETCSI TIEPEXO0Jl K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIH MOXKHO HPOMJUTIOCTPHPOBATH
CIEAYIOIMMH TPUMEpPaMH: M3YYCHHE CTPOCHHUS TUIaMEHH, ompezesneHne PH B pasHbIX cpenax,
OIIpe/IeTICHUE CKOPOCTH PEAKLUH, U3yYCHUE BIVMSHUS KOHICHTPALMH M TEMIIEpPAaTypbl Ha CKOPOCTh
peakuum.

Hudposas naboparopusi MO3BOJSAET peaqn30BaTh MEXKIPEAMETHBIE CBSA3U C APYTUMH MpEAMETaMH
€CTECTBCHHO-HAYYHOI'O0 LIHMKJIA, IIOCKOJBKY JAaeT BO3MOXXHOCTH BBIIOJIHATE WHTETPUPOBAHHBIC
yueOHbIE HCCIIEIOBAHMUS [0 €CTECTBEHHBIM HayKaM, IPUMEHSATh U OCBaWBATh 3JIEMEHTHI CTATUCTUKU
U UH(OPMAIIOHHBIE TEXHOJIOTHH.

Ipunoosicernue N 6

K Memoouueckum pekomenoayusm

INPUMEPHbBIN IEPEYEHb OBOPYJIOBAHUAI,
PACXOJIHBIX MATEPUAJIOB, CPEJACTB OBYUEHUSA U
BOCIHHUTAHUSA J1JI51 CO3JAHUSA U OBECIIEYEHUS
®YHKIIMOHUPOBAHUSA IEHTPOB OGPA30OBAHUS
ECTECTBEHHO-HAYYHOMW M TEXHOJOT'MYECKOH
HATIPABJIEHHOCTEMH "TOUYUKA POCTA" B
OBILEOBPA3BOBATEJIbHBIX OPTAHU3AIIMSIX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIA KOMILJIEKT



HawnmenoBanue
o0opyoBaHUS

Kpartkue npumepHbie
TEXHUYECKHE
XapaKTEPUCTUKU

KonunuectBo equuuix
JUIS
00111600pa30BaTEIHHBIX]
OpraHu3aluii, He
SIBJISTFOLLIAX CST
MaJIOKOMIUIEKTHBIMU,
eJl. U3M.

KonnuecTBo enunanil
TSt
0011e00pa30BaTEIHHBIX]
OpraHu3aIui,
SIBJISTIOTITIX CSI
MaJIOKOMIIJICKTHBIMH,
ell. MU3M.

ECTeCTBeHHO-Hay‘lHaﬂ HaIlIpaBJICHHOCTb

1. |O6mee obopymoBanue (pu3uka, XUMuUs, OHOTOTHS)
1.1. [Uudposas [{udpoBoii gaTunk 3 mT. 2 T.
mabopaTopus PIIEKTPOIIPOBOTHOCTH
y4eHUYECKas [{udposoii natumk pH
(busuka, xumus,  |[ludpoBoit naTymk
OHOITOTHSI) [TOJIOKCHUS
[{ndpoBoii qaTank
TEeMIIepaTyphI

[{ndpoBoii qaTank
A0COJIOTHOTO JIaBJICHHUS
[{ndposoii
ocuusuiorpadpuyecKuit
MaT4YnK

Becsl 21eKTpOHHBIE
yae6HbIe 200 T
Mukpockort: HuppoBoi
MTH ONTHYECKUI C
yBenuueHuem ot 80 X
HaGop 1715 u3roToBieHus
MUKpOIIpEnapaToB
Muxkpornpenapatsl
(Habop)

CoenuHuTeNbHBIC
MPOBO/Ia, TPOTPAMMHOE
oOecrnieucHue,
METOTMICCKUE YKA3aHH
KOMIUTEKT
COITYTCTBYIOIIIUX
PIIEMEHTOB JIJISl OTIBITOB 1O
MEXaHHUKE

KOMIUTEKT
COITYTCTBYIOIITUX
PIIEMEHTOB JIJISl OTIBITOB 10
MOJICKYJISIPHOU (hU3HKe
KOMIUIEKT
COITYTCTBYIOIIUX
PIIEMEHTOB JIJISl OTIBITOB IO
PIIEKTPOIMHAMUKE

[KOMIIJICKT




COIMYTCTBYIOIIUX
DJICMCHTOB JI5 OIIBITOB ITO
OIITHKEC

1.2.

Komrmuekt nmocybl
1 000pyIOBaHUS
TS YIeHUIECKUX
OMBITOB ((H3HKa,
XUMUSI, OUOJIOTHS ).

[[ITaTiB J1a00paTOPHBIA
XUMUYECKUN

Habop wamek [letpu
Ha6op uHCTpyMEHTOB
[permapoBaIbHBIX

Uloxkka 11 CoKUTaHus
BEIICCTB

Crtynka dapdoponas ¢
[ECTHKOM

HaGop 6anok mis
XpaHEHUS TBEPIBIX
peakTuBoB (30 - 50 mur)
HaGop ckisiHOK
((1akoHOB) 17151 XpaHEHUS
[PAaCTBOPOB PEaKTUBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st nony4eHus
ra3oB

CnuproBKa

[ 'oprouee 11 CIUPTOBOK
dunpTpoBanbHas Oymara
(50 mt.)

Kon0a konnueckas
[Tamouka cTexnsiHHAs (C
[PE3NHOBBIM
HAaKOHEYHUKOM )
Yameuka s
BEITIAPUBAHUS
(BBITapUTENbHAS
JaIeyka)

MepHbIi HTHIHID
(TIIaCTUKOBBIN)

BopoHka cTekIsiHHas
(mauast)

Crakan crexisHHbIN (100
MT)

["azooTBOIHAs TPYyOKa

bEOJIOI' A

KOMIIJIEKT BJIQYKHBIX|
[penapaTroB
IEeMOHCTPAIIMOHHBIN

Ha3HAYCHHE:
TEMOHCTPALIMOHHOE,
MaTepuan KoHTeiHepa:
[1aCTUK,

repMeTHYHAas KpBILIKa:

HaJIJue,

1 mrT.

1 .




KpEIUIEHHE IKCIIOHATA:
HaJIM4ue,
KOHCEpPBUPYIOLIEE
BEIIECTBO: HAJINYKE,
HaKJICHKa C
HAaUMEHOBAHHUEM:
HaIM4ue.

He MeHee 10 mpemapaTos
113 IPUBEIECHHOTO HIKE
CIIMCKA!

BitaykHb1 ipenapar
"be3zyoOka"

BitayxHb1 ipenapar
"["agroxa"

BitaykHb1 ipenapar
"BHyTpeHHEe CTpoeHHE
OPIOXOHOTOI0 MOJUTFOCKA"
BitayxHbII nIpenapar
"BHyTpeHHee cTpoeHHe
KpbICHI"

BitayxHb1 peniapar
"BHyTpeHHEe CTpoeHHE
UIATYIIKH"

BiiayxHbI nIpenapar
"BHyTpeHHee cTpoeHHe
OTULL"

BitayxHb1 ipeniapar
"BHyTpeHHEee CTpoeHHe
pBHIOB"

BitayxHbII nIpenapar
"Kapacp"

BitayxHbII nIpenapar
"Kopenb 6060BOTO
pacTteHus ¢ Ki1yoeHbkamu"
BiaxxHsiil npenapat
"Kpeserka"

BraxxHslil npenapat
"Hepenna"

BiaxxHsiil npenapat
"Pa3BuTHe KoCcTUCTON
pBHIOB"

BitaykHbII nIpenapar
"PazBuTue Kypuiip"
BitayxHb1I nIpenapar
"Criupomenysa"
BitayxHb1I nIpenapar
"Tpuron"

BitayxHb1I nIpenapar
"Uepemnaxa 6omoTHas"




Bnaxusiii npenapar "Yx"
BriaxHsiii npenapat
"Hmepm[a"

2.2.

Komrekr
repOapuen
IEMOHCTPALIMOHHBIM]

Hasnauenue:
NIEeMOHCTPALMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIif JIUCT,

CIICOK 3KCIIOHATOB:
HaJ4yue

He MeHee 8 repbapueB U3
[IPUBEJICHHOTO HUXKeE
cnucka: Haznauenue:
NIEMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIif JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJyue

He MeHee 8 repbapueB U3
[IPUBEJICHHOTO HUXeE
CIIMCKA!

["epOapwuii "lepeBbs u
KyCTapHUKH"

["epOapuit

" lukopacTyiue
pacteHus"

["'epbapuii "Kopmossie
pacTeHus"

['epbapuit "KynbTypHble
pacTeHus"

['epbapuit
"JlexapcTBEHHBIE
pacTenus"

['epOapuii "MenoHOCHBIE
pacTenus"

["'epOapuii "Mopdonorus
pacteHuit"

["'epOapuii "OcHOBHBIE
rpynnbl pacTeHuil"
["'epOapuii "PacturenbHbie
coobmecTra"

["epOapuit
"CenbCKOX03SIIICTBEHHBIE
pacTeHus"

["epOapuii "SoBuThIC
pacTenus"

["epOapuii kK Kypcy OCHOB
10 00IIEH OMOJIOTHUH

1 mrT.

1 .

2.3.

KoMmIiekt

Haznaueunue:

1 .

1 mrr.




KOJUIEKLIUI
NIEMOHCTPALIMOHHBIN
(M0 pa3HBIM TEMam
Kypca OMOJIOTHH)

ITEMOHCTPAIIMOHHOE,
OCHOBA JIJIS1 KPETIJICHUS:
HaIu4ue,

HaKJICHKH C
HAMMCHOBAHUCM: HAJIMYKIC
He MeHee 10 KoTeKInit
13 PUBEJICHHOTO HIKE
CITHCKA:

Komnekmus
""0Jl0CEMEHHBIC
pacTeHus"

Komnekmusa "Oburarenu
MOpCKOTO AHA"
Kommexus
"[laneonToorudeckas"
Kommexmus
"[IpencraBuTenu OTPsI0B
HACEKOMBIX' KOJINYECTBO
HacEeKOMBIX: He MeHee 4
Komnexkuus "[Ipumepst
3aIUTHBIX
prucrnocoOIeHui y
HACCKOMBIX "

Kommexmus
"[IpucniocoOuTenbHbIE
M3MCHEHHS B
KOHEYHOCTSIX HACEKOMBIX"
Komnneknusa "Pa3putue
HACEKOMBIX C HEIOJIHBIM
[peBpalieHieM"
Komimeknus "Pa3sutue
HACEKOMBIX C IOJHBIM
rpeBpaiieHueM"
Komnnekmusa "Pa3putue
[TIIICHUIIBI"

Komnnexmusa "Pa3putue
0abouku"

Komnexnus "PakoBUHEL
MOJLITIOCKOB"

Komnekmusa "CemelicTBa
0abouek"

Konnexmus "CemelicTBa
PKYKOB"

Komnnekuusa "Cemena u
1oa51"

Komnekuus "®opma
COXPaHHOCTH
MICKOIIA€MBIX PACTCHUN U

PKUBOTHEIX"




Ha6op
[MaJIEOHTOIOTHUECKUX
HAaXO0JIOK
"[IpoucxoxaeHue
uesoBeKa"

KOJIMYECTBO MOJEIEH: He
Menee 14

3. XUMUA
3.1. [[lemoncTpannonHoe|COCTaB KOMILJIEKTA: 1 mr. 1 mmr.
00opynoBaHUE CTONMK MOAbEMHBIH

Hasnauenwue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICLIHULIBI: He
Meree 200 * 200 MM,
[JIaBHBIA OBEM C
[TOMOLIbIO BUHTA!
HaJn4yue

[[ITaTus
TEMOHCTPAIIMOHHBII
XUMHYECKUM:
Hasnauenue:
eMOHCTpaLys MpuOOPOB
1 YCTaHOBOK,

0T10pa, CTEPAKHHU, JaIKH,
My(]ThI, KOJIBLIA: HATTHYHE,
BO3MOXXHOCTh
3aKpEIICHHsI SJIEMEHTOB
Ha Pa3JIM4HON BBICOTE:
HaJyue

Arnirapart Juist IpOBEIEHUs
XMMUYECKUX PEaKIHiA:
Hasnauenue:
ITEMOHCTpaLHs
XUMHUYECKUX PEAKIUH,
[IOTJIOTUTEIb TApOB U
ra3oB: HAJIMYUE,
MaTepHai KoJObl: CTEKIO
HaGop s anexTpoiunsa
ITeMOHCTPaIMOHHBII:
Hasnauenue: uzydenue
3aKOHOB DJIEKTPOJIN3A,
cOOpKa MozeNH
AKKyMYJIATOpA,

€MKOCTb: HaJIM4ne,
PIIEKTPOJIbI: HATMYKE
KoMIUIeKT MEpHBIX KOJIO
Masioro oorema:
Hasnauenue:




ITEMOHCTpALlMOHHbIE
OTIBITHI,

00BbeM koi6: ot 100 M 110
2000 mu1,

KOJIMYECTBO KOJIO: HE
Menee 10 mT.,

MaTepuai Koji0: CTEKIJIO
Ha6op ¢naxkonos (250 -
300 M 115 XpaHEHU s
[PACTBOPOB PEAKTHUBOB).
HasnaueHnue: xpaHeHue
[PAacCTBOPOB PEaKTHBOB,
KOJTUYECTBO (PIIAKOHOB: HE
Menee 10 mT.,

MaTepuai (JIaKOHOB:
CTEKJIO

mpoOKa: HaIM4Ine
[TpuGop 111 OMBITOB O
XHUMHUH C HIEKTPHUECKUM
TOKOM (J1a00paTOPHBIHN)
[IpuGop ais
VULTIOCTpAIMK 3aKOHA
COXPAaHEHHUSI MacChl
BELIECTB: COCY
JlargoabpTa: HATUYHE,
npoOka: Halnu4ue,

TUI Ipudopa:
IIEMOHCTPALIMOHHBIN
JlenuTenbHas BOPOHKA:
Hasnauenue: paznenenue
IBYX XHUJKOCTEH O
[IOTHOCTH,

MaTeprail BOPOHKH:
CTEKJIO

'Y cTaHoBKa U1
[IEPETOHKH BEILECTB:
Hasnauenue:
TEMOHCTpAIHs OUUCTKI
BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOIMIIBHUK JJIS
OXJIXKICHHUSI, aTNTOHXK,
[poOKa: HalIu4ue,

IIMHA YCTAaHOBKU: HE
Menee 550 Mmm

[Tprbop st nmonydeHus
ra3oB: Ha3HAUYCHUE!
[OJTy4YeHHUE Ta30B B MaJIbIX
KOJIMYECTBAX,

cocTaB KOMIUIEKTA: HE




MeHee 6 TpeIMETOB
bans koMOMHMpOBaHHAS
imabopaTtopHasi: bans
BO/SIHASI: HAJM4NE,
KOJIbIIa CMEHHBIE C
OTBEPCTHSIMU Pa3HOTO
uameTpa: HaJlnuue,
[UIUTKA SJIEKTpUYecKast:
HaU4uue

dapdopoBas cTymka ¢
nectukoM: HazHauenwue:
U1 pa3MeTbueHUs
KpYMHBIX (ppakuuii
BEIIECTB U
[IPUTOTOBJICHUS
[TOPOILKOBBIX CMECEN
KoMIutekT TepMomMeTpoB

(0-100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMHUYECKUX
[PEAKTUBOB

CocTaB KOMILJIEKTA:
Ha6op "Kucnotsr"
(a3oTHas, cepHas,

Ha6op "I'uapoxcuanr”
(rumpokcuy Oapus,
CHJIPOKCH]T KaJus,
CHJIPOKCH]T KaJIbITHS,
CHJIPOKCH]T HATPUS)
Ha6op "Oxcuabl
MeTauioB" (aJIFOMUHUSA
OKCH]I, Oapusi OKCHU]I,
brenesa (111) okewnn,
KAJTBITUST OKCHJI, MarHUs
oxcun, meau (1) oxcun,
[IMHKA OKCHU]I)

Ha6op "Lllenounsie u
[11€JI0YHO3EMENbHbBIE
MeTasuibl" (JIMTUH,
HATpUN, KaJIbIHil)
Ha6op "MeTtannsr"
(auTFOMUHUH, JKeJ1e30,
MarHuii, Me/ib, IIUHK,
0JIOBO)

Ha6op "Lllenounsie u
[IeJT0YHO3EMENTbHBIE
MeTasutbl" (JIUTUH,
HATPU, KaIbIUi)
Ha6op "OrneomacHbie

(KpacHBII), OKCH]T

cosstHast, opTodochopHast)

BemectBa" (cepa, pochop

1 mrT.

1 mIT.




thocdopa (V))

HaGop "I"amorenst" (o,
Opom)

Ha6op "I"amorenuant"”
(UTFOMUHUS XJIOPUI,
AMMOHUS XJIOpU, Oapust
ximopu, sxenesa (111)
XJIOpHJI, Kayus Hoaun,
KaJIHsT XJIOPUJ, KaTbIIUs
XJIOPU, TUTHS XJIOPHI,
Maraus xaopu, meau (1)
XJIOpHJI, HATpUs OpoMHUJI,
HaTpus GTOpUI, HATPUS
XJIOpU/I, IIMHKA XJIOPHI)
Ha6op "Cynbdartsl,
cynb(uasl, cynbpurer"
(amoMuHuA cynbdar,
aMMOHMUS Cylb(arT,
xenesa (1) cymbdu,
pxenesa (1) cynsdar, 7-mu
BOJHBIN, Kaus cynbdar,
KoOanbTa (1) cynbdar,
Maraust cynbdar, Meau
(1)) cynbdat 6e3BOAHBIIH,
menu (1) cynedar 5-tu
BOJIHBIN, HATPUSA CYIbQUL,
HaTpus Cynb(UT, HATPUS
cynbdar, HaTpus
rUApOCyIb(ar, HUKEst
cynbdar

Ha6op "Kap6onatsr"
(aMMoHUMA KapOOHaT,
Kaust kapoonar, meau (1)
KapOOHAT OCHOBHOIA,
HaTpHs KapOOHAT, HATPUS
rUIpoKapOOHaT)

HaGop "d®ocdatsr.
Cunukatsl" (Kanus
MoHoTuapoopTodocdar,
HATpUs CUIMKAT 9-TH
BOJIHBIN, HATPHUSA
optodocdar
TpexX3aMelleHHbIN, HATpuUs
murupodocdar)

HaGop "AneraTsl.
Ponanuasl. Coenqunenus
pkene3a’ (Kayus arerar,
kanusi peppo (1)
reKcalatm/l, Kajaus




deppo (I11) rekcarmonuy,
KaJTusi pOJAaHU, HATPUS
areTaT, CBUHIIA alleTaT)
Ha6op "Coennnenus
MapraHua" (Kaaus
[epMaHraHat, Mapratia
(V) okcua, mapranna (I1)
cynbdar, Maprasia
XJIOpUL)

Ha6op "Coennnenus
xpoma" (aMMOHUS
TUXpoMart, Kanus
ITIXpOMaT, Kalus XpoMar,
xpoma (1) xmopua 6-tu
BOHBIN)

Ha6op "Hutpatsr"
(aJIFOMUHUS HUTpAT,
AMMOHMSI HUTPAT, KaJus
HUTpAT, Kbl HUTPAT,
menu (1) Hutpat, HaTpus
HUTpAT, cepedpa HUTPAT)
HaGop "Muaukatopsr”
(JtakMOWM T, METHUIIOBBIN
OpaHKEBBIH,
(dhenondTanenn)

Ha6op
"Kucnoponconepxkarnue
OopraHuveckue Beuecrna”
(arieToH, TIIUIEPHH,
ITUATUIIOBBIN YPUp, CIUPT
H-OYTUIOBBIN, CITUPT
M30aMUJIOBBIM, CIIUPT
300y THIIOBBIN, CITUPT
PTUIIOBBIH, (heHOo,
bopmaiuH,
HTUIICHTIINKOJb,
YKCYCHO-3THUJIOBBIH 3up)
Ha6op "YrneBogopoasr"
(6en3uH, TekcaH, HEQTh,
TOJIYOJI, IUKJIOT€CKaH)
Ha6op "KucnoTsr
opranuyeckue” (Kuciaora
AMHUHOYKCYCHas, KUCIJIOTa
OcH30MHAas, KHCIIOTa
MacIsiHast, KUCII0Ta
MypaBbHHAs, KHCIIOTA
OJICMHOBAsI, KUCIIOTA
MaJIbMUTHHOBASL, KUCIOTA
CTeapuHOBasl, KHCIOTa




YKCYCHasl, KUCIOTa
[aBesIeBas)

Ha6op "YrneBoasl.
AMUHBI" (QaHWIMH, aHWJIUH
CEPHOKHCIIBIN,
J1-rrok03a, MEeTUIIAaMUH
HJIPOXJIOPH]I, caxaposa)

3.3.

KoMIniekT
KOJUIEKLIUN U3
CIIICKa

HaznaucHue:
ITEMOHCTPAIIMOHHOE,
BU/]| YIITAKOBKH: KOpOOKa,
OIMCaHUe: HAJTNIHNE
CocTaB KOMILJICKTA:
Koninexuus "Bomnokaa"
Komnexnusa "KaMeHHbIi
YTOJIb U IPOAYKTHI €T0
nepepaboTku”
Kommexuusg "MeTtanisl 1
cIIaBbI"

Komneknus "Munepaibl u
ropHsie opoJibl" (49
BHJIOB)

Kommexmus
"MunepanbHbIe
ynoopenus"

Komneknus "Hedtb u
[TPOJIYKTHI €€
nepepaboTku”
Kommexmus
"[TmacTmaccer”
Kosmexmus "Tomauso"
Komnekuusa "Uyrys u
cTaJIb"

Komnexkuus "Kayuayx"
Komnexmus "[lkana
TBEPIOCTH"

HaGops! s
MOJEIIMPOBAHUS CTPOCHUS
OpraHUYECKUX BEIICCTB
(yueHuueckue) He MeHee 4
[IIT.

1 mrT.

1 .

DOU3NKA

CocTaB KOMIIJICKTA:
[IItaTns
ITEMOHCTPALIMOHHBII:
Hasnauenue: nposeneHue
ITEMOHCTPALMOHHBIX
OITBITOB, OCHOBAHHE,

CTEP KEHb, JIAIIKHU, KOJIbLIA,

1 mT.

1 mr.




My(ThI: HaMume
CTOJHUK MOABEMHBIN:
Tun cronuka:
yaeOHBII/TabopaTOPHBIH,
o10pa, CTeP>KEHb
BUHTOBOM, BUHT
[PEryJIMPOBOYHBIN:
HaTU4Yue,

(byHKIUS TIObEMA
OIyCKaHUs CTOJIHKA!
HaTM4Ke

IcTOYHUK TOCTOSTHHOTO U
[epeMEHHOTO
HATIPSDKEHUS:
Haznauenwe: a1t nuTaHust
PETYIUPYEMbIM
[IEPEMCHHBIM H
[MOCTOSTHHBIM TOKOM
PICKTPUYECKUX CXEM,
uacrota, I'11: 50,
moTpedsieMast MOIITHOCTb,
BA: 10

MaHOMETp )KHJIKOCTHON
ITEMOHCTPALIMOHHBIN:
Hasnauenwue: nis
M3MEpEHUS 1aBIeHUS 10
300 MM BosIHOTO cTOJI0A
BEIIIIC U HIDKE
aTMOC(EPHOTO JIaBJICHHUS,
creknsiHHas U-o0pa3Has
TpyOKa Ha MOJICTaBKe:
ISEN R

KamepTon Ha
[P€30HAHCHOM SIIIUKE:
Hasnauenue: nis
ITEMOHCTpPAIINH 3BYKOBBIX
KoJIeOaHMH U BOJIH,

TBa KaMepTOHA Ha
[PE30OHUPYIOMIUX SIIUKAX:
HAT4YNeE,

[PE3UHOBBINA MOJIOTOYEK:
HaTM4Ke

Hacoc BakyyMHBIi €
PIIEKTPOIPUBOIOM:
Haznauenue: coznanue
pa3psHKEHUS WU
M30BITOYHOTO JABJICHUS B
3aMKHYTBIX 00bEMax,
OTIBITHI: KUTIEHUE




PKUJIKOCTH TIpU
[TOHM)KEHHOM JJaBJICHUH,
BHEIIHEE U BHYTPEHHEE
TaBJICHKUE U AP.

Tapenka BakyymHasi:
Hasnauenue:
ITEMOHCTpAIMSI OIIBITOB B
3aMKHYTOM 00BbeMe ¢
[pa3pe’KEHHBIM BO3/1YXOM,
OCHOBAHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAs
[POKJIaKa,
PIIEKTPUYECKUI 3BOHOK:
HaUuue

Benepko Apxumena:
Hasnauenue:
IEMOHCTpALMsl JENCTBUSA
PKUJIKOCTH Ha
[IOTPYKEHHOE B HEE TEJIO
11 I3MEPEHNE BETUUHUHBI
BHITAJIKMBAIOILIEH CUIIBI,
BEIEPKO, TEIO
[JTHHAPHUYECKON (POPMBI,
[IPY’KWHHBINA JUHAMOMETP:
SENGEVE

OrHUBO BO3IYIIIHOE:
Hasnauenue:
IIEMOHCTPALIHSA
BOCIIJIAMEHEHUs FOPIOYeH
CMecCH TIpH €€ ObICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIUIUHIP,
[IOpLIEHb Ha
METaJITINYECKOM IITOKE C
PYKOSITKOM, IIOJICTaBKa
JUTSL IATTMHPA: HATMYHE

4.1.

O6opynoBanue st
TIEMOHCTPAIIMOHHBIX
OITBITOB

[TpuGop ais
ITEMOHCTPALIMH J1aBJICHUS
B xkunkoctr: HazHauenme:
ITEMOHCTpPALNS U3MEHEHUS
ITaBJICHUS C TIIYOMHOM
[OTpY>KEHHUS,

ITaTYMK aBJICHUS,
KPOHILTEWH 115
KpETLJICHUSI Ha CTEHKE
cocyJia: HaJTu4He

[TpuGop s
ITEeMOHCTpAITIH




aTMOC(hHEepHOTO JaBICHHS
(MarmeOyprekue
[TOJTYIIIApUS):
HaznaueHue:
ITEMOHCTPAIIHSI CHJIBI
aTMOC(epHOTO JaBJICHHUS,
ITBa Pa3bEeMHBIX
METAITNYECKIX
[OJTYIIAPHSI C TPOYHBIMH
PYYKaMU U XOPOIIIO
MpUILTA(OBAHHBIMA
KpasiMu, HUTITETh C
KpaHOM: HaJN4ue,
CO3/1aBaeMo€ BHYTPHU
[1apoB
BaKyyMMETPHUUECKOE
imaBienne: He MeHee 0,05
MIIa,

MaKCHMaIbHOE
[pa3pbIBalOIee yCUIIHE: He
menee 90 H

HaGop ten paBHOTO
o0nema: Hasnauenue: mist
OTIpEICTICHUS U
CpaBHCHUS TEIUIOEMKOCTH
1 TUIOTHOCTH Pa3IuIHBIX
TBEPIBIX MaTEPHAJIOB,
[MTHH]IPBI U3 PA3TMYHBIX
MaTepHalioB: HE MEHee 3
[1T.,

KPIOYKHU JJ151
[TO/IBEIINBAHUS
[MJIMHPOB: HAIU4YNeE
HaGop Ten paBHOI Macchl:
Hasnauenue: nis
OTIpEICTICHUS 1
CPaBHEHHUIO IJIOTHOCTH
[Pa3IMYHBIX MATEPUATIOB,
LMTMHPBI U3 PA3IIUYHBIX
MaTepuasoB: HE MeHee 3
[T,

KPIOYKHU JJIs1
[10/IBEILINBAHUS
[[MJTMHIPOB: HATHYNE
Cocynbl coobImaronuecs:
Ha3nauenue:
ITEMOHCTpALIHS
OJIMHAKOBOTO YPOBHS
OJTHOPOJIHOM JKUIKOCTH B




COOOIIAIOIITIXCS MEXKTY
co0o¥l cocynax pasHOM
(bopMbl,

COOOIIaroIIHneCs
CTEKJISIHHbIE TPYOKH
pasHoil popmbl: HE MEeHEe
3 .,

[O/ICTaBKA: HaJIH4YKe
TpyOxa HproTona:
Hasnauenue:
ITEMOHCTpALIUS
OJIHOBPEMEHHOCTH
[aeHus] Pa3TUIHBIX TEJ B
[pa3peKeHHOM BO3/IyXE,

(O YHKITUS TIOJKITFOYCHHS K
BaKYYMHOMY Hacocy:
HaTU4me,

UIMHA TPYOKU: HE MeHee
80 cMm.,

[PE3NHOBBIE IPOOKH,
HUTITEITh: HAJTU4He,
KOJINYECTBO TeJN B TpyOKe:
HE MEHee 3 IIT.

[Tap [Tackais:
Hasnauenue:
ITEMOHCTpALIMS TIepelavn
[IPOM3BOJIUMOTO Ha
PKUIKOCTD JABJICHUS B
3aMKHYTOM COCY/IE,
ITEMOHCTpALIMS O beMa
PKUJIKOCTH TIOJ] IEWCTBUEM
aTMOC(EpPHOTO JaBICHHUS,
MEeTaTNYECKUIM HIUIUHAD
C OlpaBaMH, MOPILIECHb CO
[IITOKOM, ITOJIBIH
METALTNYECKUI ap ¢
OTBEPCTHSMU: HAJIUYHE,
IUTMHA WIMHIPA: HEe
MeHee 22 cM,

TuaMeTp I1apa: He MeHee
8 cM

[[Tap ¢ konbLIOM:
Hasnauenue:
ITEMOHCTpALIUS
paciMpeHust TBEpAOro
Tea IpU HarpeBaHuu,
[ITaTHUB, METAIIINYECKOE
KOJIBIIO C MY(TOH, IIap ¢
[IEIOYKOM: HalTM4Ke,




ITMHA IIETIOYKH: HE MEHEe
80 MM,

TaMeTp Iapa: He MeHee
25 MM

[ {1umuHIpBl CBUHIIOBBIE CO
ctpyrom: Haznauenue:
ITEMOHCTpAIIHS B3AHMHOTO
[IPUTSHKEHUST MEXKTY
ATOMaMH TBEPJABIX TEll,
KOJTHMYECTBO OJMHAKOBBIX
[IUTUHAPOB: HE MEHEE 2
[1T.,

MaTepua UJINHIPOB:
CTaJlb U CBUHEII,

KPIOYKH JJIS
[MOJBEIINBAHNUSA: HAJIUYUE,
CTpPYT, HaIpaBJISIOIIAst
TpyOKa: Hanu4uue
[Tpubop Jlenua:
Hasnauenue: nis
MCCIICIOBAHUS
3aBUCUMOCTH
HaIpaBJICHUS
MHIYKIIMOHHOTO TOKa OT
XapaKTepa U3MEHEHUS
MarHuTHOTO TIOTOKa,
CTONKA C KOPOMBICIIOM:
HATMYHE,

KOJIMYECTBO
QITIOMUHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJIeLl: HaT4ue

Maruut 1yrooOpa3Hbliit
ITEMOHCTPAIIMOHHBII:
Haznauenue:
ITEMOHCTpAIIUsI CBOMCTB
[MOCTOSIHHBIX MAarHUTOB,
TUI MarHyTa:
HaMarHMYEHHbIH OpYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaUYEHKE TIOJIOCOB
MarHuTa: HaJIu4ue
Maruut nojiocoBOM
ITEMOHCTPALIMOHHBII
(mapa): Haznauenwue:
IIEMOHCTPALUS CBOVCTB
[MOCTOSTHHBIX MarHuTOB,




TUIT MATHUTA:
HaMarHUYEHHBIA OpYCOK
[IPSIMOJIMHENHON (OPMBI,
KOJIMYCCTBO I[BETOB
Mar"aura: He MeHee 2,
0003HaYCHHE TTOJFOCOB
MarHuTa: HaJudue
CTpenku MarHUTHBIE Ha
mratuBax: Haznauenue:
ITEMOHCTpPALIMS
B3aNMOICHCTBHS ITOJIFOCOB
MarHuTOB, OPHEHTALIUN
MarHuTa B MarHUTHOM
rosie,

HaMarHu4YeHHas CTpeJiKa:
HaIu4ue,

KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
[TOJICTaBKa: HATMYHEC
Ha6op
ITEMOHCTPALIMOHHBII
"OnexrpocraTuka
(371eKTpOCKOIBI (2 1MIT.),
cynTaH (2 mrT.), najouka
CTEKIJISTHHAS, ITAJI0YKa
POOHUTOBAS, IITATHBEI
M30aupyromme (2 1T, )
MarmHa srekrpodopHast
T BBICOKOBOJIbTHBIN
rcTtouHuk: HazHaueHue:
U711 TIOJTYYICHHUS
PIEKTPUUECKOTO 3apsija
BBICOKOT'O TTOTEHIIHAIA 1
[OJTy4eHHUS] UCKPOBOTO
paspsina,

UTMCKH Ha CTOUKAaX:
Ha4Iue,

KOJIMYECTBO JICHACHCKUX
0aHOK: HE MeHee 2,
[M0JICTABKa: HATMYHE
KoMruiekT mpoBoioB:
J{muHa: He menee 500 mm
- 4 mT., 250 MM - 4 T,
100 MM - 8 mmiT.,
Ha3HAYCHHE: IS

10 IKITFOUCHUS
ITEMOHCTPAITMOHHBIX
prOOpoB U
000pyIOBaHUS K




MCTOYHHKY TOKA, TS
COOPKU DIEKTPHUUECKHIX
[ernel, BKIrroJast
PIIEMEHTHI U3 PaOOTHI
"TlocTossHHBII
PIEKTPUYECKUH TOK"

4.2.

O6opynoBanue st
mabopaTOPHBIX
padoT u
VICHHUYECKUX
onbITOB (Ha Oaze
KOMILJIEKTOB JJIs1
OI'D)

[[ITaTuB 1abOpaTOPHBINA C
ep KaTensiMu

BECHI DIICKTPOHHBIE
MEH3ypKa, peaen
3Mepenus 250 M
nuHamometp 1 H
nmuaamometp S H
LIUTUHAP CTAaIbHOM, 25
cM3

[IMTHH]P aTFOMHAHUEBBINA
25 cm3

[MTHH]P aTIOMUHUEBBIN
34 cMm3

LITUHAP MJIACTUKOBBIN 56
cM3 (117151 U3MEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3el 1o 100 1 (6 mT.)
rpy3 HaOOPHBIit
YCTaHABIIMBAET MAcCy C
mrarom 10 T

MepHasi JICHTa, JIMHEHKa,
TPAHCTIOPTHUP

OpPYCOK C KPIOUYKOM U
HHUTHIO

HaMpaBJISAONIAs JJIMHON
He MmeHee 500 MM,
J{0KHBI OBITH
oOecriedeHbl pa3Hble

KO3 (D PUITMEHTHI TPEHUS
Opycka 1o
HaMpaBJISIOICH
CEKYHIOMEp
PIICKTPOHHBIN C TaATYUKOM
HaIpaBJIsioas co
[IIKAJIOM

OpYCOK JI€pPEBSIHHBIIH C
[TyCKOBBIM MarHUTOM
HUTSHOM MasSTHHUK C
PY30M C ITyCKOBBIM
MarHuTOM M C
BO3MOKHOCTBIO

8 IIT.




M3MEHEHUS JJINHBI HUTH
pIyar

0JI0K ITOIBHKHBIN

OJIOK HETIOJBUKHBIN
KaJIOpUMETP

TEPMOMETP

MCTOYHUK TTUTAHUS
[MOCTOSTHHOTO TOKa
(BBIIPSIMUTEIIb C
BBIXOHBIM HAMPSHKEHHEM
36 - 42 B uiamn
OatapeiHblii 00K ¢
BO3MO>KHOCTHIO
[PETYIUPOBKHU BBIXOJHOTO
HATIPSDKESHUS

BOJIBTMET]
nByxmpenensHblii (3 B, 6
B)

aMIIepMeTp
nByxmpenenbHbii (0,6 A,
3 A)

pe3uctop 4,7 Om
pesuctop 5,7 Om
imammnouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peoctat) 1o 10 Om
COCTUHUTEIILHBIC
rposoaa, 20 mir.

KITIOY

HAOOP MPOBOJIOYHBIX
pe3uctopos plS
coOuparoIas JIMH3a,
(hOKyCHOE paccTosTHUE
100 MM

coOuparomas JuH3a,
(oxycHoe pacctosiHue 50
MM

[paccenBaroIIas TMH3a,
(hOKyCHOE paccTosTHUE -
75 MM

DKpaH

ONTUYCCKAsT CKAMBbs
ciaig "Moaenb
npeamera"

OCBETUTEIh
[TOJTYIIFITUH/P C
[IAHIIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop st u3ydeHus




ra30BbIX 3aKOHOB
Kanumispsl
/IudpaxnuonHas pemeTka
600 mTpUxoB/MM
/IudpaxnuonHas peeTka
300 mTpuxoB/MM
3epkaio

UlazepHas ykaska
[lonsiponn B pamke

[[lenn FOnra

Karymka MoTok

biiox 11onoB

bJ10K KOHJIEHCATOpPOB
Kommnac

Maruut

DJIEKTPOMAarHuT

OnuIKy XKeae3HbIe B
OaHKe

TexHonorudeckas HaIlpaBJICHHOCTb

1.

OOpazoBaTebHBII
KOHCTPYKTOP IS
MPaKTUKKA OJIOYHOTO
pOrpaMMHPOBAHHS
C KOMIUIEKTOM
TaTYNKOB

PoGoToTexHnueckuit
Ha0Op NpeHa3HAYCH IS
M3y4eHHsI OCHOB
[POOOTOTEXHUKH, JIETAIICH,
Y3JIOB 1 MEXaHU3MOB,
HEOOXOIUMBIX TSI
CO3ITaHMS
[POOOTOTEXHUIECKHUX
YCTPOKCTB.

HaGop npezacrasisier
COOO KOMITJICKT
CTPYKTYPHBIX 3JICMEHTOB,
COCTUHUTEILHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUICCKUX
KOMITOHCHTOB.

HaGop mo3Bossier
coOuparts (u
[IpOrPaMMHUPOBATH
coOupaeMbIe MOJICIN), U3
HIIEMEHTOB, BXOIAIINX B
ero cocTaB, MOJEIH
MEXaTPOHHBIX U
[POOOTOTEXHUYECKUX
[YCTPOWCTB C
ABTOMATH3HPOBAHHBIM
YIIpaBJICHUEM, B TOM
Yriclie Ha KOJIECHOM X0y,

A TAK)KE KOHCTPYKIUH,

1 mrT.

1 .




OCHOBaHHBIX Ha
MCIIONTb30BAaHUU Tepeiay
(B TOM YHCJIC YEPBIIHBIX
1 3yOUaThIX), a TAKXKe
[PBIYATOB.

CBETOIUOIHBIN
MaTpU4HBIN JUCIUIEH C
0emnoif MoICBETKON Ha
KOHTPOJIEpE
KonruecTBo mopToB
BBOJIa/BBIBOJIA HA
KOHTpOJIIEPE HE MEHEE 6
KoyimuecTBO KHOIOK HE
MeHee 4

OO1m1ee KOIMIEeCTBO
HJIeMEHTOB: He MeHee 520
[T, B TOM YHCIIC:

1) mporpamMMupyemslit
0JIOK yIIpaBJICHUS,
KOTOPBIII MOKET paboTaTh
AQBTOHOMHO U B
[MOTOKOBOM PEXKHME;

2) cepBOMOTOPBI

3) AaTYMK CUIIBI

4) naT4uK paccTOSHUS
5) IaTYMK I[BETA

6) aKKyMyJIATOpHas
Oartapest

7) [InactukoBbIe
CTPYKTYpPHBIE SJIEMEHTHI,
BKJIIOYast
nephopupoBaHHbIE
DJIEMEHTHI: OaJIKH,
KyOWKH, OCH 1 BAJIbI,
COETUHUTENbHBIC
PIIEMEHTHI K OCSIM,
[1IeCTEepHH,
[peHa3HAYCHHBIS IS
CO3/1aHUsl YEPBIYHBIX U
3yOuaThIX Tiepead,
COCTUHUTENbHBIC U
KpENE)KHBIE JIEMEHTBI;
7) [IporpamMmmHoe
oOecrnieucHue,
MCIIONIE3YEMOE IS
[IPOrPaMMUPOBAHUS
coOupaeMbIX
[POOOTOTEXHUIECKUX
MOJIEIEN U YCTPOMCTB,




MOCTYITHO IJI1 CKaYUBaHUWs
13 CCTH I/IHTepHCT

O06pa3oBaTEbHBIN
Ha0Op M0 MEXaHUKE,
MeXaTpOHUKE U
[POOOTOTEXHHKE

KoMIUIeKT 1t u3yyeHust
OCHOB DJICKTPOHHUKH H
POOOTOTEXHUKH

HaGop noymkeH ObITH
MperHa3HayYeH [
[POBEICHUS YIEOHBIX
BaHATUN 1O IEKTPOHUKE
11 CXeMOTEXHHUKE C LENbIO
M3ydyeHus HauboJee
[pacrpoCTPaHEHHOMN
JIEMEHTHOM 0a3kl,
[IPUMEHSAEMON IS
MHKEHEPHO-TEXHUYECKOTO
TBOPUYECTBA yUAIIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneit poboToB. Habop
ITOJI’KEH MO3BOJISITh
YIaIuMCs Ha TPAKTUKE
OCBOUTH OCHOBHbBIE
TEXHOJIOTHH
[IPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMIUIEKCOB Ha IIpUMepe
y4eOHBIX MoJeIen
POOOTOB, a TAK)KE U3YUUTH
OCHOBHBIC TEXHHUYECKHE
pelieHus B o0maacTu
KHOEPHETUYECKUX U
BCTPAMBACMbBIX CHCTEM.

B cocTaB koMIeKTa
UITOJI’KEH BXOJIUTh HA0OP
KOHCTPYKTHBHBIX
RIIEMEHTOB JIJIs1 COOPKHU
MaKeTa
MaHHITYJIIITAOHHOTO
po00Ta, KOMIUJIEKT
METALINYECKUX
KOHCTPYKTHBHBIX
HIIEMEHTOB /715l COOPKU
MakeTa MOOMIILHOIO
po0oTa U T.M.

B cocTaB koMIieKTa
BXOJIUT HAOOp
PIICKTPOHHBIX
KOMIIOHCHTOB JIJIsI

M3YUCHUA OCHOB

1 mT.

1 .




PIEKTPOHUKHU U
CXEMOTEXHHUKH, a TaKKe
KOMILIEKT MPUBOJIOB U
IMTaTYUKOB Pa3IMUYHOTO
TUMa A7 pa3padoTKu
[POOOTOTEXHUYECKUX
KOMILICKCOB.

B cocraB KoMIuIeKTa
ITOJKHO BXOJIUTh: MOTOPBI
C HKOJIEPOM - HE MeHee 2
[T, CEPBOMTPUBO/I
OOJIBIIION - HE MEHee 4 IIT,
CEPBONPUBOJ] MaJIBIN - HE
MecHee 2 T,
MH(ppaKpacHbIA JaTYHK -
HE MEHeEe 3 1T,
YIbTPa3BYKOBOM JTaTUHK -
HEe MeHee 3 1T, TaTYUK
TeMIIepaTyphl - HE MEHEE
1 T, TaTYnK
OCBCIIICHHOCTH - HEC MCHEE
1 T, HaGOp PNMEKTPOHHBIX
KOMITOHEHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOAMO/IbI PA3INYHOTO
HOMUHAA), KOMIUIEKT
[TPOBOJIOB ISl
OeCcIIacyHoro
[IPOTOTUIIUPOBAHHUS,
r1aTa 0ecrracqHoro
[IPOTOTUIIUPOBAHHUS,
AKKYMYJISITOP U 3apsITHOE
YCTPOMCTBO.

B cocraB KOMIIIEKTa
ITOJI’KEH BXOJUTH
[IpOrpaMMUpPyeMbIi
KOHTpOJLIED,
[IpOrpaMMHUpPYyEMBbI B
cpene Arduino IDE wn
QHAJIOTMYHBIX CBOOOIHO
[pacipoCTpaHseMbIX
cpenax pa3paboTKu.

[ IporpaMMupyemblii
KOHTPOJLIEP JOJKEH
001a1aTh TOPTaAMH IS
[MOIKJTIOUEHUS [IUPPOBBIX
1 aHAJIOTOBBIX YCTPOMCTB,
mHTepdeiicamu TTL,




USART, 12C, SPI,
Ethernet, Bluetooth nin
\WiFi.

B coctaB KOMITJIEKTa
ITOJI’KEH BXOJIUTH MOJTYJTh
TEXHUYECKOTO 3PECHHUS,
[Ipe/ICTaBISIONINI cO00M
BBEIYHCITUTENIHEHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOIIECCOPOM
(k0J-BO siziep - He MeHee 4
[T, YaCTOTA SJIpa HE
Menee 1.2 I'T1, 00beM
O3V - "He MeHee 512 MO,
00bEM BCTPOCHHOM
mamsaTu - He MeHee 8 10),
MHTETPUPOBAHHOM
KaMmepoil (MakcHMaabHOE
pa3perieHue
BH/ICOITOTOKA,
[epenaBaeMoro 1mo
mHTepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1ylib TEXHUYECKOTO
BpeHUs TOJDKEH 00J1a1aTh
COBMECTUMOCTBIO C
[pPa3IMYHBIMU
[IPOrPaMMUPYEMBIMU
KOHTPOJLJIEpaMU C
[MOMOIIbI0 UHTEP(HEHCOB -
TTL, UART, 12C, SPI,
Ethernet. Moy
TEXHUYECKOTO 3PEHHUS
ITOJI’KEH UMETh
BCTPOEHHOE MTPOTrPAMMHOE
oOecrieueHre Ha OCHOBE
OTEpPalMOHHON CHUCTEMBI
Linux, mo3Bossromiee
OCYILIECTBIISITH HACTPOUKY
CUCTEMBI MAIIMHHOTO
0OyueHus mapaMeTpoB
HEHPOHHBIX CETEU I
0OHapyKEeHHsI O0BEKTOB,
OTIpEICTICHUS MX
[apaMeTpoB U
ITagbHEeNIIeH
MIeHTU(DUKAITIH.




KoMIUIeKT 10IKeH
o0ecreunBaTh
BO3MOYKHOCTH M3Y4CHUS
OCHOB pa3padoTKU
MPOTPAMMHBIX H
annapaTHbIX KOMIUIEKCOB
MH)KEHEPHBIX CHCTEM,
peleHuii B cepe
"NuTepHer Bewieit", a
TaK)Ke PELICHUN B
0071aCTH pOOOTOTEXHUKH,
ICKYCCTBEHHOT'O
MHTEJUIEKTa ¥ MAIIMHHOTO
o0yueHusl.

KommbrotepHoe o0opynoBaHue

1 |HoyrOyk

DopMm-pakTop: HOYTOYK;
DKecTkas, HeoTKII0OUaemast
KIIaBUATypa: HAINYHE;
Pycckast packiianka
KIIAaBUATYPBI: HATHYNE;
Jnaronane sKpaHa: He
MeHee 15,6 TI0MMOB;
Paspemenue skpaHa: He
mernee 1920 x 1080
[MUKCeJIeH;

KosmuectBo siaep
porieccopa: He MeHee 4;
KonnuecTBO MOTOKOB: HE
McHee 8;

bazoBas TakTOBas YacToTa
poreccopa: He MeHee |
[T

MaxkcruMallbHas TAKTOBast
JacToTa MpoIeccopa: He
Mmenee 2,5 I'T;
Kam-namsate npoueccopa:
He MeHee 6 MOaiT;
OO0BeM yCTaHOBJIICHHOMN
OTEepaTUBHOW MaMSTH: HE
MmeHee 8 1'0aliT;

O0BeM noaepKUBaEMOi
OIIepaTHBHOM TTaMATH (1]
BO3MOYKHOCTH
[pacIIipeHHtsi): He MeHee
24 T'0aliT;

O0beM Hakomnures SSD:
He meHee 240 ['0aiiT;

Bpemst aBTOHOMHOM




paboThI OT OaTapen: He
MeHee 6 4acoB;

Bec HoyTOyKa C
YCTaHOBJICHHBIM
AKKyMYJIATOpOM: He Ooiiee
1,8 kr;

Buemnuii uurepdeiic
USB cranmaprta He HIDKE
3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit uurepgeiic
LAN (ucmonb3oBaHue
MEePEXOTHUKOB HE
[PEeyCMOTPEHO):
HATHYUE;

Hannune monynen u
uHTEpdeiicoB
(MCTIOIb30BaHKE
[EePEXOTHUKOB HE
npenxycmotpeno): VGA,
HDMI,

becripoBoHast CBSI3b
Wi-Fi: nanmuuue ¢
[OIICPIKKOM CTaHaapTa
IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: nHanuuue;
Manunynasatop "Mplb'":
HaIM4ueE;
[IpenycTraHoBIICHHAs
orepalioHHasi CUCTEMa C
rpaduuecKum
[10JIb30BaTEIbCKUM
mHTEpdeiicom,
oOecrieunBaromias padboTy
[pacIpOCTpaHEHHBIX
00pa3oBaTebHBIX U
00I1IECUCTEMHBIX
[IPUIIOKEHUI: HATMYHE.

MOV (mpunrep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(pyHKIIMM TIevaTH,
KOTIMPOBAHUS,
CKaHMPOBAHU);

dopmar Oymaru: He
MeHee A4,

[[BeTHOCTB: YepHO-OETbIi;
TexHOIOrNA NevyaTu:
mazepHas

MaxkcumanbHOe

1 .

1 mrr.




[pa3perieHue nevyaTu: He
MeHee 1200 X 1200 Touek;
urepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MNPOPUIBHBIN KOMILJIEKT OBOPYJIOBAHUSA

HanmeHnoBanne
obopynoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapaKTEPUCTUKU

KonnuecTtBO enuHunIl
11 IPOUITBLHOTO
KOMILIEKTa
(061Ie00pazoBaTENbHbIE
OpraHu3aIyy, He
SIBJISTFOIIIMECS
MaJIOKOMIUIEKTHBIM),
€/I. U3M.

KonnuecTtBO enunuIl
JUTSE IPO(PUITEHOTO
KOMILJIEKTA
(MaJTIOKOMILJIEKTHBIE
00111600pa30BaTEIIbHBIC
OpraHu3alNH), 1. U3M.

BbA30BAJ (OBA3ATEJIBHAA YACTD)

EcTecTBEeHHO-Hay4YHas HANPABICHHOCTh

1.

[udposas
imaGoparopus o

OMOJIOTUH
(yueHudeckas)

OO0ecreunBaeT BBIMOJHEHHE
TabopaTOPHBIX pabOT HA
YpOKax 1o OMOJIOTHH B
OCHOBHOM IIKOJIE U
[TPOEKTHO-HCCIICIOBATEBCKON
eI TEeNbHOCTU YUaIUXCS.
KomImekraims:
becrpoBo1HOM MYIIBTUIATUUK
10 OHMOJIOTHH C 6-10
BCTPOCHHBIMH JTATYNKAMM:
/laTuuk BIa>XHOCTH C
TMana3oHOM U3MEpPCHHS
0...100%

JlaTYnK OCBCIICHHOCTH C
Tama3oHOM U3MEPCHHS HE
y>ke uem ot 0 1o 180000 5k
JlaTuuk pH ¢ quanazonom
M3MepeHus He yxe 4yeM oT 0
o 14 pH

JlaTuuk TeMnepaTypel ¢
TaIma30HOM U3MEPCHHS HE
yke uem oT -20 10 +140 C
/laTunk
PIIEKTPOTIPOBOIMMOCTH C
ama3oHaMy U3MEPEHUs He

3 mIT.

yxe gyeM oT 0 10 200 MxCwm;

2 1.




oT 0 1o 2000 mxCwm; ot 0 10
20000 MmxCm

JlaTunk TemepaTypbl
OKpY>KaroIIel Cpeibl ¢
TIana3oHOM U3MEPEHUS HE
y>ke uem oT -20 o +40
AKcecCyaphl:

Kabens USB
COCTMHUTEITLHBIN

3apsiIHOE YCTPOICTBO C
Kkabemem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O
PKCIUTyaTaIuu UG POBOI
maGopaTtopuun

[{udposas BuacOokamepa ¢
MCTaINYCCKUM IITaTHBOM,
pa3pemienue He meHee 0,3
MIkc

[IporpamMmMHOe obecrieueHne
MeToaudyeckue
[pekomeHganuu He menee 30
pabot

'Y1akoBka

Hanuumne pycckos3pI4HOTO
caiTa MoJACPKKH, HATMINE
BHJIEOPOJIUKOB.

[{udposas
imaboparopusi 1o

XUMUU
(yueHuueckas)

OO0ecIeunBaeT BBIOJHEHHE
ITabopaTOPHBIX padoT MO
XMMHUHU Ha YPOKaxX B OCHOBHOM
[IIKOJIE 1
[TPOEKTHO-UCCIIE0BATENbCKOM
e TeTbHOCTH YUYaIIHXCS.
KoMiiekramus:
becipoBoHOM MYIBTHAATUHK
10 XUMHUU C 4-Ms
BCTPOCHHBIMH TaTYUKAMMU:
JlaTunk pH ¢ quamazoHoM
M3MEpEeHMs He yxe 4eM oT ()
o 14 pH

JlaTurk BBICOKOM
TeMIIEPaTyphl (TEPMOIIapHBIN)
C IMana30HOM U3MEPEHUS HE
y>ke gem ot -100 1o +900 C
JlaTunk
PIIEKTPOIIPOBOAMMOCTH C
TuanazoHaMy U3MEPEHUS He

3 mIT.

yxe yeM oT 0 10 200 MxCwm;

2 1IT.




oT 0 1o 2000 mxCwm; ot 0 10
20000 MkCMm

JlaTunk TemMepaTypbl
[TATUHOBBIN C AMAMa30HOM
n3MepeHus He yxxe eM ot -30
o +120 C

OTaenbHbIC JAaTYUKU:
JlaTuuk onTHYeCcKO
[JIOTHOCTHU 525 HM
IAKceccyapsbl:

Ka6ens USB
COCTUHUTENbHBIH

3apsiiHOE YCTPOMCTBO C
Kabeem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO MO
PKCIUTyaTauu mudpoBoit
maboparopuu

Ha6op nabopatopHoit
OCHACTKH

[IporpammHoe obecnieueHue
MeToamuecKkie
[pekoMeH1auuu He Menee 40
padot

Hanmuue pyccKosS3pI9HOTO
caiiTa MoJIepKKH

Haymmune Buaeopoaukos.

[{udposas
imaboparopusi 1o

bu3uke
(yueHuueckas)

OOecnieunBaeT BHINOJIHEHUE
PKCIIEPUMEHTOB 110 TEMaM
Kypca pU3HKH.
Kommnexranus:
becnpoBOHON MYJIBTUAATYUK
o ¢usuke c 6-10
BCTPOCHHBIMU JATYMKAMU:
[{udpoBoii gaTuuk
TeMIepaTypbl ¢ AMANa30HOM
M3MepeHus He yxxe deM ot -20
no 120 C

[{udpoBoii qaTuuk
a0COJTIOTHOTO JIaBJICHUS C
ana3oHoM U3MEPEHUs He
ke ueM oT 0 1o 500 klla
J[aTYMK MarHUTHOTO TOJIS C
ana3oHoM U3MEPEHUsS He
y>ke uem oT -80 10 80 MTn
J/laTunk HanpsKEHUS C
ana3zoHaMu U3MEpEeHUs He

y>ke gem oT -2 10 +2 B; ot -5

3 mIT.

2 1IT.




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

JlaT4MK TOKA HE y)KE€ 4EM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeISIMU HE MEHEE UeM:
+/-29;+/-49;+/-8¢
OTaenbHbIE YCTPONCTBA:
USB ocumiutorpad He MeHEe
2 kanaia, +/- 100 B
IAKceccyapsl:

Kabens USB
COCAUHUTEIbHBIN

3apsiTHOE YCTPOMCTBO C
Kabeiem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop st
[TPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pyKkoBOJCTBO 10
PKCIUTyaTaIuu IuGpoBOit
maGopaTtopuun

[IporpamMmMHOe obecrieueHne
Mertoanueckue
pexoMmenaanuu (40 pador)
Hanuumne pycckos3pI4HOTO
caiiTa MoJIepKKH

Hanuyue BUAeOpOoInKOB.

KowMmmberotepHoe 000opynoBaHue

4.

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKII0OUaemast
KJIaBHATypa: HAJIMYNE;
Pycckas packnaaka
KJIaBUATYpPhI: HAIMYUE,
JlnaroHanab SKpaHa: HE MEHee
15,6 n10MMOB;

Pasperienue skpaHa: He
Mmeree 1920 X 1080 mukceneit;
KonuyecTBo siaep
[poiieccopa: He MeHee 4;
KoianuecTBO IIOTOKOB: HE
MeHee 8;

ba3zoBasi TakTOBas 4acTOTa
rporeccopa: He meHee 1 ['T;
MaxkcruMallbHas TAKTOBast
gacToTa MpoIeccopa: He
menee 2,5 [T

Ksm-mamsate npoueccopa: He

2 1.




MeHee 6 MoOaiiT;

O0BEM yCTaHOBJIEHHOM
OTNIEpPaTUBHOM MaMsTH: HE
Menee 8 ['0aliT;

O0BeM MmoaepKUBAEMOIA
oTepaTUBHON MaMSTH (15
BO3MOKHOCTH PACIIUPEHU):
He MeHee 24 ['0aliT;

O6wem Hakonmrenst SSD: He
Menee 240 I'6aliT;

Bpemsi aBTOHOMHOM paboThI
0T OaTtapeu: He MeHee 6
JaCcOB,;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIITOpoM: He Ooiee 1,8
KT

Buemnuit uarepdeiic USB
cTtaHaapra He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuit unrepgeiic LAN
(ucnosb30BaHKE
MEPEeXOIHUKOB HE
[IPEyCMOTPEHO): HAINYHE;
Hanuuue monyneit u
mHTEpdeiicoB
(McTonb30BaHKE
[EPEXOAHUKOB HE
pexycmotpeno): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaJIMYUE C IMOIIEPKKOU
cragaapra |[EEE 802.11n unm
COBpEMEHHEE;

\Web-kamepa: Hannuue,
Manunyasatop "Mplb'":
HaIM4ue;
[IpenycTraHoBIICHHAS
orepallioHHasi CUCTEMa C
rpaduuecKkumM
[10JIb30BATEIbCKUM
mHTEpdEiicom,
oOecrieunBaromnias padboTy
[pacrpoCTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUITOKEHUI:

HaJIM4ne.

MDY (mpunTep,

Tun ycrpoiictea: MOY

1 mr.

1 mr.




CKaHep, KOIUp)

(pyHKUMM nedaTH,
KOITMPOBAHU,
CKaHUPOBAHUA);

dopmat Oymaru: He MEHee
A4;

[[BeTHOCTB: YepHO-OeTbI;
TexHomorus rnevaru:
azepHast

MakcuMallbHOE pa3pelieHre
neyatu: He MeHee 1200 X
1200 Touek;

urepdeiicor: Wi-Fi, Ethernet

(R3-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUNE

ECTCCTBCHHO-Hay‘IHaﬂ HaIIpaBJICHHOCTb

1.

[{udposas
imabopaTopust 1o

OHOJI0THH
(yueHmueckas)

ObecreunBaeT BBIIIOJIHEHUE
mabopaTOpHBIX pabOT HA
ypOKax 1o OMOJIOTHHU B
OCHOBHOM LIKOJIE U
[MPOEKTHO-UCCIIEI0BATEIBCKOM
NEesATeIbHOCTH YUaIlIuXCA.
Kommiekrarus:
becnpoBoHOM MYIBTHAATUYUK
o OuoJyioruu ¢ 6-10
BCTPOCHHBIMH JIATYUKAMMU:
/laTurk BIaXHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

/laTynK OCBELIEHHOCTH C
ana3oHoOM U3MEPEHUS He
y>ke yem ot 0 go 180000 nk
JlaTunk pH ¢ quanaszonom
M3MepeHus He yke yeM oT 0
o 14 pH

JlaTunk TEMIIEpaTyphl C
ana3oHoM U3MEPEeHUs He
y>xke ueM ot -20 1o +140 C
laTamk
PIEKTPONPOBOAUMOCTH C
arna3oHaMy U3MEpPEHHs He
y>ke uem oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxkCwm

JlaTunk TemMnepaTypbl
OKpY>KaroIIel Cpeibl ¢
TIana3oHOM U3MEPEHUS HE
y>ke uem oT -20 o +40
IAKceccyapsl:

1 mT.

1 mT.




Ka6ens USB
COETUHUTENbHBIH

3apsiiHOE YCTPOMCTBO C
Kabeem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaluy nudpoBoii
maGopaTtopuun

[{udpoBas Buneokamepa ¢
METaJUTMYE€CKUM IITATUBOM,
pa3zpemienue He meHee 0,3
Mnukc

[IporpamMMHOE oOecrieueHne
MeTtoanueckue
[pekoMeH1auuu He Menee 30
padoT

YakoBka

Hanuuue pycckos3pI9HOTO
caiiTa OJIICPKKHU, HATMYKE
BHICOPOJINKOB.

[udposas
imaboparopus 1o
XHUMHAN

(yueHnueckas)

OOecreunBacT BBITTOJIHEHUE
TabopaTOPHBIX padoT MO
XMMHUHU Ha YPOKaxX B OCHOBHOU
[IIKOJIE U
[MPOEKTHO-UCCIIEI0BATEIBCKOM
eI TEeNbHOCTH YUaTUXCS.
Kommnexranus:
becrpoBOHOM MYIBTUAATUUK
[10 XUMUH C 4-Ms
BCTPOCHHBIMH JaTYUKAMHU:
JlaTuuk pH ¢ nuanazonom
M3MEpeHHs He yxe yeM oT ()
o 14 pH

JaTurK BBICOKOM
TeMIIepaTypbl (TEpMOIIapHbIN)
C IMana30HOM U3MEPEHUS HE
yke gem ot -100 10 +900 C
JlaTunk
PIIEKTPOIPOBOAMMOCTH C
Tuana3zoHaMy U3MEPEHUS He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCwm

/laTunk Temmeparypsl
[JIATUHOBBIN C THANIa30HOM
M3MepeHus He yxe yem ot -30
o +120 C

OTaenbHbIE JATUYAKU:

1 .




JlaTunk onTuyeckoi
[JIOTHOCTH 525 HM
AKcecCyaphl:

Kabens USB
COCIMHUTEIIHbHBIN

3apsiIHOE YCTPOICTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJCTBO 1O
PKCIUTyaTaIuu UG pOBOi
mabopaTopuu

HaGop nmabopaTopHoit
OCHACTKH

[IporpamMmmMHOe obecrieueHne
Mertoanueckue
[pekomMeHgauuu He menee 40
pabot

Hanuuue pycckos3pI9HOTO
caiiTa OJIIEPIKKHU

Haynnune BUaeopoInKoB.

[udposas
imaGoparopus o

bu3uKe
(yueHnueckas)

OOecreunBacT BBITTOJIHEHUE
PKCIIEPUMEHTOB IO TEMaM
Kypca hu3MuKy.
KoMIuiekTamnus:
becrpoBoIHOM MYJIBTHIATYHK
o pu3HKe C 6-10
BCTPOCHHBIMH JTATYNKAMH:
[{udpoBoii gaTuuk
TEMIIEPATYPHI C TUATIA30HOM
3MepeHus He yke 4yem oT -20
o 120 C

[{udpoBoii gaTuuk
AOCOJIFOTHOTO JTABJICHUS C
ama3oHoOM U3MEPEHHS He
yxe yeM oT 0 1o 500 klla
JlaTyuKk MarHUTHOTO TIOJIS C
Tama3oHOM U3MEPCHHS HEe
y>ke uem oT -80 1o 80 MTn
JlaTuMK HApsHKEHUS C
ama3oHaMy U3MEPEHUs He
y’ke 94eM oT -2 0 +2 B; ot -5
mo +5 B; or-10 1o +10 B; ot
-15 1o +15 B

/laTunK TOKa HE YK€ YEM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKA3aTeISIMU HE MEHEE UeM:

+/-29;+/-49;+/-8¢

1 mr.

1 .




OTnenpHBIE yCTPOUCTBA:
USB ocmmsutorpad He MeHee
2 xaHana, +/- 100 B
IAKceccyapsbl:

Ka6ens USB
COETUHUTENbHBIH

3apsiiHOE YCTPOMCTBO C
Kabeem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTOp U1t
[IPOBE/ICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O
PKCIUTyaTauu uQpoBoit
maGopaTtopun
[IporpammHoe obecnieueHue
MeToamuecKkie
pexomennanuu (40 pador)
Hanuuue pycckos3pI9HOTO
caiiTa MOAJICPKKU

Haynnune BUaeopoanKoB.

. [Hudposas
imaboparopus 1o
duznoorun
(mpoduIbHBIN
YPOBEHbB)

OOecnieunBaeT MpOBEACHNE
MCCIIeTOBAHMSI 110
(byHKIIMOHUPOBAHUIO
YEeIOBEYECKOI0 OpraHu3Ma.
Kommnexranus:
becrpoBoIHOM MYIIBTUIATUUK
o gusuogoruy ¢ 5-10
BCTPOCHHBIMH JaTYUKAMHU:
JlaTunK apTepuaIbHOTO
nasnenus (0...250 MM prT. CT.)
/laTuuk myJsibca ¢ 1Mana3oHoOM
3MepeHus He yxe yem ot 30
o 200 ya/muH

JlaTuuk TemmepaTypsl Tea ¢
TMana3oHOM U3MEPEHUS HE
y>ke yem oT +25 1o +40 C
JlaTauK 9acTOTHI JBIXAHHS C
ama3oHoOM U3MEPEHHS He
y>ke ueM ot 0 o 100
[IUKJIOB/MUH

JlaT4nK yCKOpEHHs ¢
okazareiasmu +/- 2 g; +/- 4 g;
+/-8¢

OTaenbHbIE YCTPOMCTBA:
Jlatunk OKI ¢ nnanazoHom
M3MEpEeHUs HE Y)Ke YEM OT
-300 1o +300 MB)

JlaTunk pH ¢ nuanazonom

1 .




M3MepeHus He yxe yeM oT 0
o 14 pH

J/laTuuk cuiomep ¢
TMana3oHOM U3MEpPEHHUs HE
y>ke uem ot -40 1o 40 H
JlaTuMK OCBEIICHHOCTH C
arna3oHoOM U3MEPEHUS He
y>ke uem ot 0 1o 180000 nk
IAKceccyapsl:

Kabens USB
COCAUHUTEIbHBIN

3apsiiHOE YCTPOMCTBO C
KaOeiem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHctpykTop st
[TPOBEICHUS SKCIIEPUMEHTOB
KpaTkoe pyKkOBOJCTBO 10
PKCIUTyaTaIuu IudpoBoOit
maGopaTtopuun
[IporpamMmMHOe obecrieueHne
Mertoanueckue
[peKomMeHauuu He mexnee 20
pabot

Hanuuue pycckos3pI9HOTO
caiiTa OJIIEPIKKHU

Haynnune BUaeopoInKoB.

[{udposast
imabopaTopust 1o

PDKOJIOTHH

ObecnieunBaeT NpoBEACHNUE
y4eOHOT0 FKOJIOTHYECKOTO
MOHHUTOPHHTA
MHCTPYMEHTAIbHBIMHU
Metomamu. Habop
[pUMEHSEeTCS IPU U3yYeHUN
DKOJIOTHH, OMOJIOTHU, XUMHUHU,
reorpagpuu u
[IPUPOIOBEACHHUS, a TAKXKE
U1 MHIUBUAYATbHBIX
MICCIIEA0BAHUS U IPOCKTHOU
e TebHOCTH IIKOJIbHUKOB.
Kommnexranus:
becnipoBOIHON MYIBTUIATYHK
10 9KOJOTrHYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOCHHBIMH JATUNKAMH:
/laTynk HUTpaAT-MOHOB
/laTynkK XJI0pUA-UOHOB
JlaTunk pH ¢ quamnazonom
M3MepeHUs He yxe yeM oT 0

o 14 pH

1 mrr.




/laTynk BIa>XHOCTH C
ana3oHoOM U3MEPEHUS
0...100%

JlaTuyuK OCBEIIEHHOCTH C
TIana3oHOM U3MEPEHUS HE
y>ke uem ot 0 1o 180000 5k
JlaTunk TEMIIEpaTyphl C
TMana3oHOM U3MEpPEHHUs HE
y’ke gem ot -20 mo +140 C
JlaTuuk
PIEKTPOIIPOBOAUMOCTH C
uana3oHaMy U3MEPEHUS He
y>ke uem oT 0 10 200 MxCwm;
oT 0 mo 2000 mxCwm; ot 0 10
20000 MkCwm

JlaTuuk TemMnepaTypbl
OKpY>KaroIlel Cpeibl C
Tuana3oHOM U3MEpPEHUs HE
yoke gyem oT -20 1o +50 C
OTaenbHbIE JaTYUKU:
/laTuuk 3ByKa ¢ QyHKIUEH
MHTErPUPOBAHUSA C
TMana3oHOM U3MEPEHHS
4acTOT HEe MeHee yeM oT 50
I’ o 8 kI

JlaTuMK BJIaXXHOCTH MOYBHI C
TMana3zoHOM U3MEPEHUS HE
y>ke yem ot 0 1o 50%
/laTuuk kuciopona ¢
uanazoHoM u3Mepenus ot 0
o 100%

JlaTurk onTuyeckoin
[JIOTHOCTH 525 HM

JlaTurk onTUYecKon
10THOCTH 470 HM

JlaTuuk TypOUIUMETp C
ana3oHoM U3MEPEHUs He
yske yem oT 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
Tuana3oHOM U3MEpPEHUsS HE
yxe yeM oT 0 1o 1000 ppm
IAKceccyaphbl:

Kabens USB
COCIMHUTENBbHBIN (2 MIT.)
3apsiiHOE YCTPOMCTBO C
Kabesem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CrepskeHb JJIs 3aKpeTICHHS




ITATYNKOB B IITATHBE
KpaTkoe pykoBOJCTBO 1O
PKCIUTyaTaIuu IUGpPOBO
maboparopuu
[IporpamMMHOe obecrieueHne
MeTtonnyeckue
[pekoMeH1anuu He Menee 20
pabot

YakoBka

Hannuue pyccKos3bI9HOTO
caiTa MoJICPKKH, HATUINE
BHJIEOPOJIMKOB.

MuKpockor
U pPOBOI

Tun Mukpockona:
OMOTOTHUeCKUN

Hacaaka Mukpockona:
MOHOKYJISIpHAS

Hasznauenwe: 1a00paTopHbIi
Meton uccie0BaHus:
CBETJIOE 0JIE

Matepuan ONTHKH:
ONTUYECKOE CTEKJIIO

Y BenmMueHne MUKpOCKOIIa,
Kkpat: 64 - 1280

Oxynsiper: WF16X
O0bexTuBbl: 4X, 10X, 40Xs
(moAnpy>KMHEHHBII)
PeBosbBEpHas rojoBKa: Ha 3
00BEKTHBA

Ty NoACBETKU: 3epKajo Wiu
CBETOIUO]T

PacnosnoxeHue noacBeTKH:
BEPXHSISI 1 HUKHSIS
MaTtepuan kopmyca: MeTal
[IpeameTHBI cTOMHK, MM: 90

[ 11
Uumcno meranukceneit: 1

Mcroynuk nuranusd: 220 B/50

1 mr.

1 mT.

Ha6op OI'D o
XUMHU

B HaOop BXOASAT BEChI
abopaTOpHBIE AIEKTPOHHbIE
200 r, cnupToBKa
imabopaTopHas, BOPOHKA
KOHUYECKasl, Majoyka

(10 mTyK), cTakaH BRICOKUM C
HocukoM BH-50 ¢ meTkoii (2
[ITYKH), TUITUHAD
3MepuTeNbHbIi 2-50-2

(CTEKJISIHHBIN, C IPUTEPTOI

CTeKJIsiHHas1, npobupka [1X-14

1 mrr.

1 .




KPBILLIKON ), IITATUB JISI
mpoOupok Ha 10 THe3., 3aKuM
[IPOOMPOYHBIH,
[marenb-loXkeuka (3 mrykn),
Ha0op (hIIaKOHOB ISt
XpaHEeHUs1 paCTBOPOB U
peakTUBOB (00BbeM (1akoHa
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM Qrakona 30 mi -
10 KOMILIEKTOB 10 6 MITYK),
[VTHHIP U3MEPHUTEIIHHBIH ¢
HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit S00 Mt (3
[TYKH), HAOOp epiei ass
MBITBSI TIOCY/IBI (€pIII IJIs1
MBITBSI TIPOOUPOK - 3 IITYKH,
epII JUIST MBITBST KOJIO - 3
[ITYKH), Xanat Oenblit x/0 (2
[ITYKH ), IEPYATKA PE3HHOBBIC
XMMHUYECKHEe CTOHKuE (2
[ITYKH ), OYKH 3aIIUTHBIE,
¢bmibTpbl Oymaxusie (100
[ITYK), TOprouee At
cripToBok (0,33 ).

B coctaB Habop BXOIAT
[PEaKTHUBBI: ATIFIOMUHMIA,
PKeIe30, COJISTHAsT KUCIIOTa,
MeTHIopanK, Gpenondranent,
aMMMaK, IEPOKCH]] BOJIOPOJIa,
HUTpaT cepedpa U Jpyrue; B
0OIIIEH CIIOKHOCTH - 44
[Pa3INYHBIX BEIIECTB,
MICTIOJIb3YEMBIX JUIS
COCTaBJICHHSI KOMIUIEKTOB
[PEAKTUBOB MPU NPOBEJCHUN
PK3aMEHAIlMOHHBIX
HKCIEPUMEHTOB 10 KypCy
[IKOJIbHOW XUMMH.

YueOHas
imaboparopusi 1o
HEMPOTEXHOIOTUH

B coctaB BXoaAT:

Cencop Tun 1 ne menee 1
[IT., 00ecIeYnBaeT
BO3MOYXHOCTh PETHUCTPAITUN
CUTHaJa IEKTPUUECKOM
AKTUBHOCTH MBIIIII]
(anmekTpomuorpammsl, OMI).
Perucrpanus nomxHa
OCYILIECTBIISIETCS
HEUHBA3UBHO, CYXHMH
PIIEKTPOIAMHU.

1 mr.

1 mT.




B03MOKHOCTBIO KPETUICHHUS K
[pyKe 4eloBeKa, 4YTo AOJKHO
TaBaTh BO3MOXXHOCTD
[PETUCTPUPOBATH
PIICKTPUIECCKYIO aKTHBHOCTH
MBIIIIBI B 00JIACTH, HAJ|
KOTOPOM pacnoJiaraercs
Kkperuienue. [Ipu HanpsokeHun
MBIIIIIBI TOJKHA OBITH
oOecreueHa BO3MOKHOCTh
HA0JII0/IEHUS TyYHOCTH
curHazia (T.e. MPUCYTCTBUE
OMI"), npu paccrnabieHun
MBIIIIIBI - €€ OTCYTCTBHUE.
Cencop Tun 2 ne menee 1
IT., 00ecreYrBaeT
BO3MOYKHOCTh PETHUCTPAIIUN
CUTHaja
¢dotoruernsmorpamMmsl (PIIIN)
ONTUYECKUM TTyTEM, 3a CUET
M3MEHEHHS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETAa,
00BEM KOTOPBIX U3MEHSIETCS
[10J] BO3/ICMCTBUEM IyJILCOBOM
BOoTHBI. CEHCOp JOJIKEH OBITh
oOecredeH BO3MOKHOCTBIO
KpPETUICHUS K ITOAYIICUKE
[aTbIila YeIOBEKa.

Cencop Tun 3 e menee 1
IT., 00ecreYrBaeT
BO3MO>KHOCTh: PErUCTpaLlui
CUTHasa
PIIEKTPOKAPIUOTPAMMBI
(OKI') He MHBa3UBHBIM
CII0CO0O0M;

peructpauuu I, 11 u Il
OTBEJICHUI; MOIKIIOYCHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIbIO COETUHUTENbHBIX
[IPOBOJIOB, 000PYIOBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ne menee 1 mir.
o0ecreunBaeT BO3MOKHOCTb!
[perucTpaIyy CUrHana
KOXHO-TaJIbBAaHUYECKOM
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISIETCS Ha
[TOCTOSTHHOM TOK€;
[OIKJIFOUEHUS K Ty




YEIIOBEKA C TIOMOIIIBIO CYXHX
PIIEKTPOIOB, MOJKIIOYCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBISETCS C TOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
[IT., 00eCIeYnBacT
BO3MOYKHOCTh: PETHUCTPAIIUU
CUTHaJIa JIEKTPUUECKON
akTuBHOCTH Mo3ra (23I) ¢
[TOMOIIBIO CYXUX
HEMHBA3UBHBIX JJIEKTPOJIOB;
[PETUCTPALIAN DIICKTPUUYECKOU
AKTUBHOCTH Pa3HBIX JOJIEH
MO3Tra; ITOAKITFOYCHUS
PIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO COSTUHUTEIBHBIX
[IPOBOAOB, 000PYIOBAHHBIX
TouchProof passemamu;
3aKperIeHHsI SJIEKTPOIOB Ha
[TOBEPXHOCTHU TOJIOBEHI.
Cencop Tun 6 He menee 1
mT., o0ecrieunBaeT
BO3MOYKHOCTh: PETUCTPAIIUN
CUTHaja KojebaHus rpyaHOi
kieTky (CeHcop IbIXaHus);
OTIPEICTICHUS YaCTOTHI
ITbIXaHUSL.

Y cTpoiicTBo 1u1s coopa
TAaHHBIX OT CEHCOPOB U
[epeiadyr Ha MepCOHAIbHBIN
KOMITBIOTEp 00ecIeunBaeT
BO3MOKHOCTh COOpa JJaHHBIX
OT MOJIKITFOUYEHHBIX K HEMY
CEHCOPOB U OTIIPaBKY
MoJTy4eHHBIX JaHHbIX Ha [1K.
[lonxiroueHne eHTPaIbHOTrO
Moxayst k [IK ¢ momorsio
USB-ka6ens. LlenTpanbHbIi
MOy UMEET He MeHee |
[1IT.: TAIbBAHUYECKYIO
3osrsuio ot [TK.
[{eHTpaJIbHBIN MOAYJIb
o0ecreunBaeT BOZMOKHOCTh
0JIHOBPEMEHHOTO
[TOIKJIFOUEHUS BIUIOTH J10 4
ceHcopoB. Kaxkplii U3 BXOJ0B
[{eHTpaTbHOTO MOIYJISI HIMEET
raJIbBAHUYECKYIO U30JIALIUIO




(oOecrieueHre MEeKKaHAIBHOM
rabBAaHUYECKOM U30JISIUN ).
[loakmroueHne CEHCOPOB K
[{eHTpambHOMY MOYITIO
OCYIIIECTBIISIETCS C MTOMOIIBIO
CTHeIMATU3UPOBAHHBIX
pa3zsemoB tumna LEMO,
00eCTIeunBaIOIINX
[PABHIIEHOCTh ITOIKTFOUCHUS
pazbeMa U CHUKAIOIINX PUCK
CIIy4aillHOTO KacaHus
[Pa3bEMOB TOKOTIPOBOISAIINX
JacTeH, a TakKe
00eCreYnBAIOIINX 3AIIUTY OT
HECaHKITMOHUPOBAHHOTO
[OIKITFOUCHUS K
[TPON3BOJBHBIM YCTPOWCTBAM.
Monyns "Knonka" He menee 1
IT., 00ecIeYnBacT
BO3MOYKHOCTh: pa3METKH
[PETUCTPUPYEMBIX CHTHAJIOB U
O0TMEuYaTh HE MEHEee 3-X
[Pa3TMYHBIX KaTerOpUH
COCTOSIHUM.

Y cTpoiCTBO, BXOIAIIEE B
cocTaB 1a00paToOpuu, TOKHO
o0OecreunBaTh BO3MOKHOCTD
[PETUCTpAIIMH aPTEPUATHHOTO
TaBJICHUS.

[TporpammHoe obecrieueHue
(manee - I10). [JomkHO
o0ecrieunBaTh BU3yaau3aIuio
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
[1aBHOE OKHO MPOTrpamMMBbl
TOJKHO COCTOSITH U3 BKJIQJIOK,
KaKaasi U3 KOTOPBIX
coZepKUT HaOOp TpaduKoB,
HEOOXOUMBIX IS
oToOpaXkeHus TpedyemMoin
nHDOopMaIuu.

JloKHA UMEThCS BKIIQIKA JITIS
0JIHOBPEMEHHOTO IPOCMOTpa
CUTHaJIa CO BCEX CEHCOPOB,
OJTHOBPEMEHHO
[TOIKJTFOUEHHBIX K
[{eHTpambHOMY MOJTYJIIO.

JTO 0OecIeYynBacT
BO3MOKHOCTh




MHOTOKaHATBHOTO
(monmurpaduveckoro) pexxuma
[paboTHI yCTPOMCTRA.

Takxe TOJKHBI UMETHCS
BKJIAJIKU )T BU3YaTH3aI[IN
CUTHAJIOB OT ceHCcOopoB OMI',
@III", OKT, KT'P, O9T,
CEeHCOpa JbIXaHUsl, KHOTIKH; a
TaK)Ke TIPOU3BOTHBIX
rpaduKoB, HA KOTOPBIX
BH3YaITH3UPYIOTCS
crieluUUHbIE ISl TOTO WK
MHOTO CUTHAJIA BEJTMYNHBI.
10 moimkHO HaBaTh
BO3MOYKHOCTh BH3YyaTH3alIUU
1 00pabOTKH
[PETUCTPUPYEMBIX CHTHAJIOB, &
MMEHHO:

- OMI': Buzyanusanus
CUTHaJa, CIIEKTP CUTHAJIA,
AMIUTATYTHBIA TPUTTEP

- OIII': Bu3yanuzanus
CHTHAJIAa, CIIEKTpa CUTHAJIA,
TaxorpaMMbl, rpaduk mynbca
- OKT': Bu3yanuzarus
CUTHaJa, TAXOTPaMMBlI,
rpaduk mynbca

- KI'P: Bu3yanu3auus curuana
- O0I': Bu3yanm3anus
CUTHaJa, CIEKTP CUTHAJIA,
AMIUTUTY/1a albha-puTma,
aMIUTUTYa OeTa-puTMa.

- CeHCcop JbIXaHus:
BHU3YyaTH3alisl CUTHAA,

- KHomnka: Bu3yanuzanus
CUTHaJa Pa3METKH

110 noKHO UMETH
BO3MOYXHOCTh KACTOMM3AIIHH
1 HacTporku [10 mis

B (HEKTUBHOTO OTOOpaKEHUS
rpaduKoOB: HaCTpOMKa 1BETA,
BHIOOp TTAPaMETPOB IS
aHaIM3a, BEIOOD
0TOOpaXkaeMbIX TpauKOB,
MacITaOupoBaHue rpaduKoB.
[1O noKHO UMETh
BO3MO>KHOCTh 3aITUCH U
BOCTIPOU3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOKHOCTE HACTPOUKHU
apamMeTpoB (puIbTpau
CUTHAJIa C TTIOMOIIbIO QUITBTPa
HIDKHUX 9acTOT, (PUIIbTPa
BHICOKHX 9aCTOT, TIOJIOCOBOTO
(buIbTpa, peXKEKTOPHOTO
¢bunbTpa.

C nenpro ynoOCcTBa aHamu3a
CUTHaJIa, TOJHKHA HMETHCS
BO3MOKHOCTh 3allMCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocaenyromei
BO3MOYKHOCTBIO MIX
[0CJIEeTYIOLIET0
BOCTIPOW3BEICHHS B JAHHOM
[10 (uMUTHPYS PETUCTPALIUIO
CHTHAJIA B PEKAME PEaTbHOTO
BPEMEHH ).

B cocTaBe: MeTOoIMUECKHE
MaTepHabl A YUUTENS U
00yJaroIMXcsi, OMMCAHNE
[OIKTFOUEHHS] CEHCOPOB
imabopatopuu, THCTPYKIUH 110
pcrionb3oBanuto 110,
OIHCaHue JIa0OPaTOPHBIX U
[IPaKTUYECKUX paboT, KOTOpOe
B TOM YHCJIC COJCPKHUT
[Ipe3eHTallHOHHbIE
MaTepHalbl.

Y akoBka/kopoOka
mabopaTopuu JOJDKHA
oOecrieunBaTh y100HOE
XpaHEHUE U COJIepKaTh
[OJICKA3KH ISt
[PacIIONIOKEHHsI CEHCOPOB U
YCTPOUCTB TabOpaTOpUH ISt
yI0OHOTO MCITOJIB30BAHUS
[peroiaBaTeNsiMi U
00yJarOITUMUCS.

TexHomoruueckas HaIpaBJICHHOCTDH

0.

O0pa3oBaTenbHbIN
KOHCTPYKTOP JIJIst
PaKTUKU OJIOYHOTO
[POrpaMMHUPOBAHHUS C
KOMILIEKTOM
TATYNKOB

PoOoToTexHIUECKUIT HAOOP
[MPCAHA3HAYCH IJIA U3YUYCHUA
OCHOB POOOTOTEXHUKH,
eranei, y3Ji0B U
MEXaHU3MOB, HEOOXOIUMBIX
1S CO3/IaHMSI
[POOOTOTEXHUYECKUX

YCTPOWCTB.

1 mr.

1 mT.




HaGop npexacrasisieT co0oit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSIMHUTEITHHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUICCKUX
KOMITOHEHTOB.

Ha6op no3BossieT cobupats (1
[POrpaMMHUPOBATH
coOupaeMble MOJIEININ), U3
PIIEMEHTOB BXOSIINX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHIUUECKHUX
[YCTPOWCTB C
ABTOMATHU3UPOBAHHBIM
YIIpaBJICHUEM, B TOM YHCJIC HA
KOJIECHOM XOJ1Y, a TaK ke
KOHCTPYKIINH, OCHOBAaHHBIX Ha
MCIIONTF30BAaHUU Tiepead (B
TOM YHUCJIC YCPBIUHBIX U
3yOUaThIX), a TaK )K€ PHIUAroB.
CBETOJIMOHBIA MAaTPUYHBIN
muctieit ¢ 6enoi moCBeTKOM
Ha KOHTPOJLIepe

KomnmuecTBo mopToB
BBOJIa/BBIBOIA HA
KOHTpOJIEPE HE MEHEE O
KoyimuecTBO KHOMOK HE MEHEE
4
O0111EE KOJINYECTBO
JIEMEHTOB: He MeHee 520 miT.,
B TOM YHUCJIE:

1) nporpamMmupyemsblii 010K
yIIpaBJIeHUs, KOTOPbII MOXET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) maT4MK CUITBI

4) TaT4YUK pacCTOSHUS

5) IaT4MK 1BETA

6) akKyMmynaTopHas OaTapest
7) [InacTukoBbIe
CTPYKTYpPHBIC SJIEMEHTHI,
BKJIIOUasi neppoprupoBaHHbIE
PIIEMEHTHI: OAJIKH, KYOUKH,
OCHU U BaJibl, COCIMHUTEIIbHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHU,
[peHa3HaYeHHbIC IS
CO3/IaHUs YCPBIYHBIX U
3yOuaThIX nepeay,




COCMHUTENbHBIC U
KpETeXHbIE JIEMEHTHI;

7) IlporpammHoe
oOecredeHre, UCIoIb3yeMoe
11 IPOTPaMMUPOBAHHUS
cOOMpaeMbIX
[POOOTOTEXHUYECKUX MOJICIICH
11 YCTPOWCTB, TOCTYITHO JUIS
CKAuMBaHUS U3 CETH
MuaTepHer

10.

O0pa3oBaTEIbHBIN
HAOOP 110 MEXaHUKeE,
MEXaTPOHUKE U
[POOOTOTEXHUKE

KoMIUIeKT 1t u3ydeHust
OCHOB JJICKTPOHUKH H
[POOOTOTEXHUKHU

Ha6op nomkeH ObITh
[peHa3Ha4YeH [
[IpoBeIeHUS Y4eOHbIX
BaHATUIN IO AIEKTPOHUKE U
CXEMOTEXHHUKE C LEITBIO
M3ydueHus HauboJee
[pacrpoCTPaHEHHOMN
PIEMEHTHOM 0a3bl,
[IPUMEHSAEMON IS
MHKEHEPHO-TEXHUYECKOT O
TBOPYECTBA yUAIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneit pobotos. Habop
TOJKEH MO3BOJIATH YYaIUMCS
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOCKTHPOBAHUS
[POOOTOTEXHUYECKUX
KOMILJIEKCOB Ha TIpUMepe
yueOHbIX Mojenelt poOoTOoB, a
TaK)Ke U3YYUTh OCHOBHEIC
TEXHUYECKHE PELICHUs B
001acTi KUOEPHETUYECKUX U
BCTPAaNBAEMBIX CUCTEM.

B cocTaB KOMIUIEKTa JOKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
11 COOpKM MakKeTa
MaHUITYJISIIUOHHOTO pOOOoTa,
KOMILJIEKT METAITHYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
u1st COOpPKY MakeTa
MOOMIIBHOTO POOOTa U T.1I.

B cocTaB KOMITJIEKTa BXOIUT
HA0OP AIIEKTPOHHBIX
KOMITOHEHTOB JIJIsl U3y4EHUs
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OCHOB DJICKTPOHHUKH H
CXEMOTEXHUKH, a TAKXKE
KOMIUTIEKT IPUBOJIOB U
ATYNKOB PA3IUYHOTO TUTIA
U1 pa3paboTKU
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocTtaB koMIIieKTa JOHKHO
BXOJIUTh: MOTOPHI C
HPHKO/IEPOM - HE MEHee 2 IIT,
CEPBOMPHUBO/] OOJBIIION - HE
MeHee 4 T, CepBOMPHUBO/T
MaJIblii - He MeHee 2 IIT,
MH(ppaKpacHbIN 1aTYHK - HE
MeHee 3 1T, yIbTPa3ByKOBOU
aTyuK - He MEeHee 3 1T,
TaTIHK TEMIIEPATyPHI - He
McHee 1 T, JaT4nK
OCBEILIEHHOCTH - HE MeHee 1
[T, HAOOP PIEKTPOHHBIX
KOMITOHEHTOB (pE3UCTOPHI,
KOHICHCATOPHI, CBETOHOIBI
[Pa3TMYHOTO HOMHUHAJIA),
KOMIUIEKT MPOBOJIOB JIJIst
OecracqHoro
[IPOTOTUITUPOBAHMUS, TIJIaTa
OecracqHoro
[IPOTOTUIIUPOBAHHUS,
AKKYMYJIATOP U 3apsiAHOE
YCTPOMCTBO.

B cocraB KOMILUIEKTa JOKEH
BXOJIUTh TPOTPAMMHUPYEMBIH
KOHTpOJLIED,
[IpOrpaMMUpPYEMBII B Cpezie
Arduino IDE wu
QHAJIOTUYHBIX CBOOOTHO
[pacpoCTpaHsIEMBbIX cpeaax
pa3paboTKu.
[[porpammupyemsblit
KOHTPOJLIEP JOIKECH
001a1aTh HOPTaMH TS
[OIKITFOUEHUS HU(POBBIX U
QHAJIOTOBBIX YCTPOUCTB,
uatepdeiicamu TTL, USART,
I12C, SPI, Ethernet, Bluetooth
v WiFI.

B cocTtaB KOMITJIEKTa JOKEH
BXOJIUTH MOJTYJTb
TeXHUYECKOTO 3PEHMUSI,




[peCTaBISAIOMNN COO0H
BBEIYHCITUTENEHOE YCTPOHCTBO
CO BCTPOCHHBIM
MUKPOIIPOIIECCOPOM (KOJ-BO
siiep - He MeHee 4 1T,
yacToTa sAjpa He MeHee 1.2
[T, 00beM O3V - He MeHee
512 M6, 06beM BCTPOCHHOM
mamsTH - He MeHee 8 10),
MHTETPUPOBAHHON KaMepou
(MakcHUMalIbHOE pa3perieHne
BUICOTIOTOKA, MTEPE1aBaeMOTo
o uarepdeiicy USB - He
MeHee 2592 X 1944 en.) n
ONTUYECKON CUCTEMOM.
Mo1ylib TEXHUYECKOTO
BpeHUs TOJDKEH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TMIHBIMH
[IPOrPaMMUPYEMBIMU
KOHTPOJUIEPAMH C TIOMOIIIBIO
unTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moaynb
TEXHUYECKOTO 3PCHHSI TOJDKEH
MMETh BCTPOCHHOE
[porpaMMHoOe oOecrieueHue
Ha OCHOBE OINEPALIMOHHOMN
cructeMsl Linux,
[103BOJIAIOILEE OCYIIECTBISATh
HACTPOMKY CUCTEMBI
MaITUHHOTO O0Y4YCHUS
[1apaMeTpOB HEMPOHHBIX
ceTel 11 OOHApYKEHUS
00BEKTOB, ONPEACICHUS UX
[MapaMeTpOB U JaJIbHEHIIEH
MaCHTU(DUKAITI.

KoMIUIEKT nOJDKEH
00ecreunBaTh BO3MOKHOCTh
M3y4eHHUsT OCHOB pa3paboTKu
[IPOrPaMMHBIX U ammapaTHBIX
KOMIUIEKCOB MHKEHEPHBIX
cHcTeM, peleHni B cdepe
"MuTepHeT Bemei", a Takxe
perieHunii B 00JacTu
POOOTOTEXHHKH,
MCKYCCTBEHHOT'O WHTEIIJICKTA
1 MAIIMHHOTO O0yYeHMUsI.

11.

UetbipexoceBoit
[yaeOHBIN

YueOHbIM
[POOOT-MaHUTTYJITOD
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[pOOOT-MaHUITYJIATOP
C MOJTyJTbHBIMHU
CMCHHBIMU
HacaJKaMu

[IpeHa3HaYeH /ISl OCBOEHUS
00y4aIOIUMUCS OCHOB
[POOOTOTEXHUKH, IS
[MOATOTOBKU 00YYAIOIIUXCS K
BHEJPEHUIO U MOCIEAYIOLIEMY
MCIIONTE30BAHUIO POOOTOB B
[TPOMBIIIITICHHOM
[TPON3BOJICTBE.

KonmuaecTBo oceit poboTa
MaHHUITYJISITOpPA - YETBIPE.
[lepeMenieHue HHCTPYMEHTA B
[TPOCTPAHCTBE 10 TPEM OCSAM
ITOJDKHO YIIPaBIISIThCS
[1arOBBIMU JIBUTATEISIMU.
Hanpspkenue nuranus
[1arOBBIX JIBUTATEJIEH HE
6omee 12 B.

CepBoaBUTATENb YETBEPTOM
0CH IOJDKEH 00eceunBarh
[MOBOPOT UHCTPYMEHTA.

Yron noBopota
MaHHUITYJISITOpAa HA OCHOBaHUU
BOKpPYT BEPTUKAJIBHOW OCH HE
Menee 180 rpaaycos.

/{51 onpeneneHus moa0KeHus
MaHUITYJISITOpa IPU IOBOPOTE
BOKPYT BEpTUKAJIBHOW OCH
ITOJIKEH MCIOJIb30BATHCSA
PHKOJED.

Yron noBopoTa 3aHero
[J1€4a MAHUIYJIATOPA HE
Menee 90 rpanycos.

Yoy moBopoTa rnepeHero
[J1e4a MAHUIYJISATOPA HE
Menee 100 rpamycos.

/17151 onipeiesieHust MOJI0KEHUS
3aIHETO U MEePEHEro Iieqy
MaHUITYJISITOPA JOJIKEH
MICIIOJIB30BAaThCS TUPOCKOII.
YT0J1 TOBOPOTA 110 YETBEPTOU
ocu He MeHee 180 rpamycos.
Jlo/KHA OBITH BO3MOYKHOCTh
OCHAILIEHHUS] CMEHHBIMU

Haca kaMu (HarpuMmep,
neprkaTesnp KapaHjania Win
(iomactepa, mpucocka ¢
CEPBOJIBUTATEIIEM,
MEXaHUUYECKOE 3aXBaTHOE
yCTPOMCTBO €




CEpBOJBUTATEIIEM,
YCTPOMCTBO JJ1s1 JTa3€pHOU
paBUPOBKHU WM YCTPOUCTBO
st 3D-mievatn).

Jlo/KHA OBITH BO3MOXKHOCTh
[OIKITFOUCHUS
ITOTIOJIHUTENBHBIX YCTPOICTB
(Harpumep, TpaHCIOPTEPA,
penbca i NepeMereHus
po0oTa, mynabTa YIpaBICHUs
THTIA JUKOUCTHUK, KAMEpPBI
MaIIMHHOTO 3pEHMS,
ONTUYECKOTO JITaTUMKA,
MOyt OECTIPOBOIHOTO
ocrymna.
PoOOT-MaHUITYISATOP TOJKEH
oOecrieunBaTh MepeMereHue
Haca/JKu B IPOCTPAHCTBE,
AKTUBALIMIO HACAJIKH,
BO3MO>KHOCTb IOJTYYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
yIIpaBJIeHUS
TOTIOJTHUTEILHBIMHU
yCTpOCTBaMU.

Matepuan kopmyca -
anmoMuHui. Jlnametp paboueit
30HBI (0€3 yyeTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOH
ocu) He MeHee 320 MM.
uTepdetic moaKIIOYEHUS -
USB.

Jl07KeH UMEeTh BO3MOKHOCTD
ABTOHOMHOM pabOThI U
BHELITHETO YIIPABJICHUS.

Y IpaBIIS IO KOHTPOJUIED
OJKEH OBITH COBMECTUM CO
cpenoit Arduino.

Y IpaBJIs IO KOHTPOJUIEP
COBMECTUM CO CPEOi
porpammupoBanus Scratch,
1 SI3bIKOM IIPOTPaMMUPOBAHUS
C.

Jlo/okeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 33JIaHHBIN yIOJI U Ha
3aJJaHHBINA yToJl, TOBOPOT MO
UETBEPTOM OCH HA 3aJJaHHBIN
yToJ1, ABM)KEHUE B




KoopauHatel X, Y, Z,
repeMenieHue Ha 3aJJaHHOe
[PACCTOSTHUE TI0O KOOpAMHATAM
X, Y, Z, nepenauy JaHHBIX O
TEKYIIEM TTOJIOKEHUH YTJIIOB,
repenavyy JaHHBIX O TeKYIINX
KOOPJIMHATaX UHCTPYMEHTA.
JloykeH noaiep >K1uBaTh
[epeMenieHue B 1eKapTOBBIX
KOOpJIMHATAX U YTiax
[T0BOPOTA OCEM, C 3aJaHHON
CKOPOCTBIO M YCKOPEHHEM.
Tunbl nepeMenieHnii B
IeKapTOBBIX KOOPIMHATAX:
IIBIDKEHUE TI0 TPACKTOPHH,
IBUYKEHUE 10 PSAMOU MEKITY
TBYMSI TOUKaMH,
[epenpbIriBaHne U3 TOYKU U
TOUKY (mepeHoc 00beKTa).

12.

O6pazoBaTEIbHBIN
HA0O0p /IS M3YYCHUS
MHOTOKOMIIOHCHTHBIX|
[POOOTOTEXHUYECKHIX
CHUCTEM U
MaHHITYJISIIIUOHHBIX
[po60TOB

OOpa3zoBaTeIbHBIN KOMIUICKT
TOJKEeH OBITh IpeHA3HAYCH
TUTS] U3YYCHUS
[POOOTOTEXHUYECKUX
TEXHOJIOTHIi, OCHOB
H(bOpPMaIlMOHHBIX
TEXHOJIOTUIN U TEXHOJIOTUI
[MPOMBIIUIEHHOM
AQBTOMATHU3AIINH, & TAKKE
TEXHOJIOTUI
[IPOTOTUIIUPOBAHUS U
aJIUTUBHOTO TIPOU3BO/ICTBA.
B cocTaB KOMIUIEKTA TOJIAKHO
BXOJUTD:

1) UnTennexTyanbHbli
CEPBOMO/IYJIb C
MHTEIrPUPOBAHHON CUCTEMOMN
YIIpaBJI€HUS, O3BOJISIFOLIEH
00BETUHATH CEPBOMOTYITH
YT C IpyroM 1o
[10CJICI0BATETILHOMY
uHTEpdeiicy - He MeHee 6 1T,
2) PoboToTexHnueckuii
KOHTPOJIJIEP MOYJIBHOTO
TUIIA, IPEICTABISIOIINI
cO00¥ OMHOIIATHBIHN
MUKPOKOMITBIOTED C
OTNEpalMOHHON CUCTEMOM
Linux, o0beIuHEHHEBI C
nepudepuitHbIM

1 .




KOHTPOJIJIEPOM C TTOMOIIIBIO
[J1aThl PACITUPCHHUS.
PoOoToTeXHUYECKHI
KOHTPOJLIEP JOIKEH
VIOBJICTBOPSTH TEXHUICCKUM
XapaKTepUCTHKaM: KOJI-BO
siIiep BCTPOCHHOTO
MUKpPOKOMITBIOTEpA - HE
MeHee 4, TAKTOBas 4acToTa
siipa - He Menee 1,2 [T,
00bem O3V - He menee 512
MO, Hanmuuue uHTepdencos -
SPI, 12C, 12S, TTL, UART,
PWM, mudpossie u
QHAJTOTOBBIC ITOPTHI JIJIS
[TOIKJIFOUCHUS BHEIITHUX
yCTpoicTB, a Taxke WiFi nin
Bluetooth s kommyHuKaK
CO BHEIITHUMH YCTPOHCTBaMH.
Po0oTOTEXHUYCCKUI
KOHTPOJIJIEP TOJDKEH
00ecreuynBaTh BOBMOXKHOCTh
[TPOTPaMMHUPOBAHUS C
[TOMOIIBIO CPEICTB SI3BIKOB
C/C++, Python u cBo60HO
[pacpoCTpaHsIEMOU CpeIbl
Arduino IDE, a Takxe
YIIpaBICHUS MOJCIISIMH
[POOOTOTEXHUUECKUX CUCTEM C
momorpio cpeast ROS.

3) BerunciauTenbHbIA MOTYJITb
CO BCTPOSHHBIM
MUKPOKOHTPOJIJIEPOM - HE
McHee 1 ImT.
BhruncinTenbHbI MOTYJIb
TOJDKEeH 00J1a1aTh
BCTPOCHHBIMH IIU(PPOBBIMH
moptamu - He MeHee 12 T u
AQHAJIOTOBBIMH IIOPTAMHU - HE
McHee 12 1T,
BrruncinTenbHbIi MOTYJIb
TOJDKEeH 00J1a1aTh
BCTPOCHHBIM MOJTYJIEM
OeCIIPOBOTHOM CBSI3H TUIIA
Bluetooth u WiFi mus
CO3IaHUs
armapaTHO-IIPOrPaMMHBIX
[pELLICHUI 1
"'yMHBIX/CMapT"-yCTPONCTB




TS pa3pabOTKU PEIICHUIMA
"MNnaTepHeT Bemeit".
BrranciuTenbHbIN MOYJIb
oHKeH 001aaaTh
COBMECTUMOCTBIO C
nepudepruiiHBIMU TIaTaMU
TS TIOJIKITFOUEHUSI K CETH
Ethernet u nonxnrouenus
BHEIIHEH CUJIOBOW HATrPy3KHU.
4) Monynb TEXHUYECKOTO
3pEHUS, TPEACTABIISIIOIIMI
co0oit ycTpoiicTBO Ha Oaze
BEIYHCITUTEILHOTO
MUKpPOKOHTpOJUIEpa U
MHTEIPUPOBAHHON KaMEpHI,
o0ecreynBaroee
[pacrio3HaBaHMUE MPOCTEHIINX
M300paXKeHHI Ha MOJTyIIe 32
CYEeT COOCTBEHHBIX
BBEIYHCITUTEIBLHBIX
BO3MOXHOCTEHN - HE MeHee |
[11T;

Monaynp TEXHUYECKOTO
BpEeHUs T0JDKEH 00ecieunBaTh
BO3MOKHOCTB OCYIIECTBIISITh
HACTPOIKY SKCIIO3UIINH,
Oananca 6exoro, HSV
COCTaBIISIONINX, TUIOIIA TN
0OHapyKHBaeMOU 00JIaCTH
1300paskeHMsI, OKPYTIOCTH
0OHapyXKHBaeMOU 00JaCTH
M300paKCHHsI, TTOJI0KCHUE
0OHapyKMBaeMbIX obOs1acTen
OTHOCHUTEIBLHO IPYT Apyra
Mo1ysib TEXHUYECKOTO
BpEHUS T0JDKEH UMETh
BCTPOCHHBIC UHTEP(DEHCHI -
SPI, UART, 12C vuiu TTL misa
KOMMYHHKAIUH JIPYT C
NIPYTrOM WK BHEITHUMHU
yCTpOICTBaMHU.

5) Kommiekr
KOHCTPYKTHUBHBIX JIEMEHTOB
13 MeTayuia 1jisi COOpKu
MO/IETT! MAHUITYJIITOPOB - HE
McHee 1 1mT;

6) KoMIuieKkT 351eMEeHTOB JIst
cOOpKHU BaKyyMHOTO 3aXBaTa -
He MeHee | miT.




OOpazoBaTeIbHBII
[POOOTOTEXHUYECKUIA
KOMILIEKT JIOJKEH COJIePKATh
HaO0p OMOINOTEK
TPEXMEPHBIX MOJEIEH IS
[IPOTOTUIIMPOBAHUS MOJEICH
MOOWIBHBIX U
MaHUITYJIIUOHHBIX pOOOTOB
pa3nu4HOoro tumna. B cocras
KOMILJIEKTA JIOJKHBI BXOJIUTh
MHCTPYKIIMU ¥ METOTUYECKUE
yKa3aHUsI 110 pa3paboTke
TPEXMEPHBIX MOJIEIEH
MOOUITBHBIX pOOOTOB,
MaHHITYJISIIAOHHBIX pOOOTOB C
[Pa3IMYHBIMHU TUIIAMU
K1HEMaTuKH (yryioBas
KHHEMAaTHKa,
TUIOCKO-TIapalyIesTbHas
KHHEMAaTHKa,
nenpTa-kuHeMarnka, SCARA
VT pbIuakKHasi KHHEMAaTHKa,
miardopma CTroapra u T.11.).
OO6pazoBaTeNnbHbII
[POOOTOTEXHUUECKHI
KOMILIEKT JIOJIKEH COJIepkKaTh
MHCTPYKIIUH TI0
[IPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIMU U METOUKU
OCYILLECTBICHHS MHKEHEPHBIX
[pacyeToB IpU
[IPOEKTUPOBAHNUH (pacyeThl
Harpy3Ku 1 MOMEHTOB, pacyeT
MOIITHOCTH ITPUBOIOB, pacueT
[1apaMeTpOB KMHEMAaTHKH U
T.I1.), THCTPYKLMH 110
[pa3paboTKe CUCTEM
YIIpaBJICHUS ¥ IPOrPAMMHOT0
oOecreyeHus A yIpaBiIeHUs
[poboTamMu, UHCTPYKLIUHU U
METOAMKH 110 pa3paboTke
CHCTEM YIPaBJICHHS C
pIIEMEHTaMU UCKYCCTBEHHOTO
MHTEJUIEKTa ¥ MAIIMHHOTO
0Oy4CHHS.

KommbsrorepHoe 0060pynoBanue

13.

HoyTtOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIrouaeMast

1 .
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KIIaBUATypa: HAINYHE;
Pycckas packnaaka
KIIAaBUATYPBI: HAJTHYNC;
JlaroHans SKpaHa: He MEHee
15,6 n10MMOB;

Pasperienue skpaHa: He
Meree 1920 X 1080 mukceneit;
KonuuecTBo siaep
poreccopa: He MeHee 4;
KonruecTBO MOTOKOB: HE
MeHee §;

bas3oBast TakTOBasi YacToTa
rporeccopa: He menee 1 I'T;
MaxkcuManbHasi TAKTOBas
qacToTa Mpoleccopa: He
MmeHee 2,5 I'T;

Ksmi-mamsate npoueccopa: He
MeHee 6 MOaiiT;

O0BEeM yCTaHOBIIEHHOM
OTepaTUBHON MaMSITHU: HE
MmeHee 8 '0aliT;

O0BeM noaepKUBAEMOi
OIIepaTHBHOM TTaMATH (1S
BO3MOYKHOCTH PACIIHPEHUs):
He MeHee 24 1'0aiiT;

O6beM Hakonutenss SSD: He
Mmenee 240 I'0aliT;

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

Bec HoyTOyKa C
YCTaHOBJICHHBIM
AKKyMyJsiTOpoM: He Ooiee 1,8
KT;

Bremnuit uatepdeiic USB
cTaHjapTa He Hike 3.0: He
MEHee TpeX CBOOOIHBIX;
Buemnuit uarepdeiic LAN
(McToJIb30BaHUE
[EePEXOIHUKOB HE
[IpEelyCMOTPEHO): HAJINYHE;
Hanuuue monynei u
nHTEpdEercoB
(Mcosb30BaHUE
[EepPEeXOIHUKOB HE
npenxycmorpeno): VGA,
HDMI;

becnipoBoHast cBsi3b Wi-Fi:
HaIMYUE C MOAJIEP>KKON




crarnapta |IEEE 802.11n nnm
COBpPEMEHHEE;
\Web-kamepa: Hannuue,
MaHumnynsaTop "MbIb":
HAINYHE;
[IpenycTaHoBieHHas
OTIEpalMOHHAS CHCTEMA C
rpaduuecKkum
MOJIb30BATEIHCKIM
uHTEepdeticom,
oOecrieurBaromas padoTy
[pacrpoCTpaHEHHbIX
00pa3oBaTENbHBIX U
00111€CUCTEMHBIX
[TPUIIOKEHUI: HAJTMYHE.

14.

Tenexka -
XpaHWIUILE
HOYTOYKOB

TUII KOpITyca: METaJl;
BO3MOXHOCThH 0€3011aCHOTO
BAILUIIIEHHOTO 3aMKOM
XpaHeHUs! HOyTOYKOB:
HaIM4ue;

BO3MOKHOCTb 3apsKU
HOYTOYKOB: HaJIM4HE,
[oIep>KKa HOYTOYKOB U3
KOMIUIEKTA IIOCTaBKU;
Hamnuue poyrepa Wi-Fi
cranaapta 8§02.11n wim
coBpeMeHHee: | mT.
[o/Iep>KKa HOYTOYKOB U3
KOMIUIEKTA I1I0CTaBKU;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepKKa HOYTOYKOB
113 KOMIUIEKTa MOCTaBKH;
Hanpspokenne nuranus: 220
B\50 I

[loTpebnsemas MOIIHOCTD, BT
(Makcumym): 2500;
[ToTpebnsemsblii TOK, A
(MakcumyMm): 12;

/[nmuHa muypa
PIEKTPONUTAHUS: OT 2,5
MeTpa;

3aImTa OT NepeHaNnpsKEeHHUS,
KOPOTKOT'O 3aMbIKaHUS:
HaTM4Ke;

Koueca g nepeaBuKeHHs ¢

TOPMO30M: HAJIMYIHC.
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