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MockBa

OO0 yTBep:KIeHUN MeTOAMYECKUX PeKOMEeH Al
10 CO31aHUI0 U (YHKIMOHHUPOBAHMIO B 00111€00pa30BaTeIbHbIX OPraHU3ALUAX,
PaCIOJIOKEHHBIX B CeJIbCKOM MECTHOCTH M MaJIbIX T'OPOAAX, IEHTPOB
00pa3oBaHHs €CTECTBEHHO-HAYYHOM U TEXHOJIOIMYEeCKOM HANPABJICHHOCTEH

Bo ucnonnenne nyHkra 4 [IpaBui mpenocTaBieHuss W pacupenesieHus CyOCHAHi
u3 geaepasibHOoro  Orojpkera  OrojpKkeTamM  cyObekToB — Poccuiickoit  Deneparuu
Ha cOUHAHCUPOBAHUE PACXOJHBIX 00s3aTeNbCTB CyOBeKTOB Poccuiickoit dexnepaiiuu,
BO3HUKAIOUIMX T[PpU pEAIM3alUM PETHOHAIBHBIX IPOEKTOB, o0ecreunBaroIInuX
JOCTIKEHUE 1eNel, MoKa3aTelied M pe3ysbTaToB (eAepalbHbIX MPOEKTOB, BXOMISIIMX
B COCTaB HAIMOHAJTHLHOTO TIpoekta «OOpa3oBaHWE», B paMKax TOCYIapCTBEHHOMN
nporpammbl  Poccuiickoit  ®enepanun  «Pa3BuTue  o0Opa3oBaHUsA», MNPUBEAEHHBIX
B IIpunoxennn Ne 5 x rocynapctBennor nporpamme Poccuniickon ®enepaunn «Passurne
o0pa3zoBaHus», YTBEPKIAEHHOU nocTtaHoBieHneM [IpaBurensbctBa Poccuiickoii enepannu
oT 26 nekalpst 2017 r. Ne 1642:

l. VYrtBepauts mnpunaraeMple MeETOOUYECKHE PEKOMEHAAIMU [0  CO3HaHUI0
U (QYHKIMOHMPOBAHUIO B 00II€00pa30BaTEbHBIX OpraHU3alUsAX, PaCIOJIO0KEHHBIX
B CEJIbCKOW MECTHOCTH M MaJIbIX IOpoJiaX, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHON
U TEXHOJIOTMYECKOM  HAIpPaBJIICHHOCTEM B  paMKax pPETHOHAIBHBIX  IPOEKTOB,
o0ecreynBaoIINX JOCTUKEHUE LEJIe, MoKa3aTene 1 pe3yiabTaTa peaepaJbHOro MpoeKTa
«CoBpemMeHHas IIKO0JIa» HAIMOHAIBHOTO MpoekTa «O0pa3oBaHuey;

2. KOHTpOJ'IB 34 UCITIOJIHCHHUEM HACTOAIICTO PACIIOPSKCHHA OCTABJIAIO 3ad co0oii.
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IEKTPOHHOM IOTITHCHIO
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[Ipunoxenue

YTBEPX/IEHbI
pacnopsKeHueM
MuHHCTEPCTBA TPOCBELLICHUS
Poccuiickon ®enepanuu
oT «12» auBaps 2021 r. Ne P-6

MeTtoanyeckue peKOMeHAalu
10 CO3AAHUI0 U (PYHKIIHOHUPOBAHUIO B 0011e00pa3oBaTe/JIbHBIX
OPraHM3alUAX, PACHOJI0KEHHBIX B CeJIbCKOM MECTHOCTH M MAJIBIX FOPOAAX,
LHEHTPOB 00Pa30BaAHUS €CTECTBEHHO-HAYYHOM U TEXHOJIOTM4eCKOM
HanpaBJIeHHOCTeH



1. Oo01ue MoJI0KeHUS

Hacrosimue Meroanueckue pekoMeHanuu (naigee — Pexomenpaiun)
HalpaBJIeHbl Ha OOECTeUeHHWE EeIUHBIX OPTraHU3AlMOHHBIX M METOJUYECKUX
YCIOBMM  CO3laHUS H  OOMMX  TMOAX0A0B K  (YHKIMOHUPOBAHHIO B
00111e00pa3oBaTeIbHBIX OPraHU3aIMIX, PACIOI0KEHHBIX B CEIbCKOM MECTHOCTH U
MajblX ~ ropojax, LEHTPOB  OOpa3oBaHMsS  €CTECTBEHHO-HAYyYHOUN U
TEXHOJIOTUUECKOW HampaBiieHHOCTeH «Todka pocta»y, B mensx obecreueHus
peanuzanuu (eaepanbHOoro mnpoekTa «CoBpeMEeHHasl IIKOJa» HAIMOHAJIHHOTO
npoekta «OOpa3zoBanue» (nanee — (QenepiabHbId NPOEKT), B TOM YHUCIE
YCTaHOBJICHHSI TpeOOBaHUM K pe3yibTaTaM MCIOJIb30BAHMUS CYOCHIUU U3
dbenepanpHoro Oroxera Owmkeram cyObekToB Poccuiickoit denepannu Ha
coMHAaHCUPOBaHUE  PACXOJHBIX  00s3aTeNbCTB  CcyOBekTOB  Poccuiickoit
denepanuy, BO3ZHHUKAOIIMX IPU  pealli3alydyd  PETHOHAIBHBIX  MPOEKTOB,
oOecreynBaroInX JOCTHKEHUE 1IeieH, TToka3zaTenel u pe3ysbrara (penepaibHoro
npoekta «B 0011e00pa3oBaTesIbHBIX OpTraHU3AIMIX, PACIIONIOKEHHBIX B CEIbCKON
MECTHOCTH U MaJbIX ropojiax, Co37aHbl M (PYHKIMOHUPYIOT LIEHTPhl 00pa30BaHUs
€CTECTBEHHO-HAYYHON U TEXHOJOTMYECKOU HAIPABIEHHOCTEN.

[IpuBenennpie B HacTosAmMX PexkomeHmauusax TpeOOBaHUS —SBISAIOTCA
MUHUMaIbHBIMU. OpraHbl HCIOJHUTENBHOM BIAcTH CyOBekToB Poccuiickoii
®enepannu (opraHbl MECTHOI'O CaMOYNPABIICHUS) MIPU PEATTU3ALMKI MEPOIPUATHI
[0 CO3/JaHMI0 M (YHKIMOHHUPOBAHUIO B 00II€00pa30BaTENbHBIX OpPraHU3ALMIX,
pPacoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX rOpoJaxX, LIEHTPOB 00pa3oBaHuUs
€CTECTBEHHO-HAYYHOW W TEXHOJIOTMYECKOW HampasieHHocTerd «Touka pocra»
(manee — Ilentpst «Touka pocrta») BOpaBe oOecrneunBaTh TpPeOOBaHUS,
IPEBBIIAIONINE YCTAHOBIICHHBIE HACTOAIINMU PeKomMeHjanusamu.

Hensamu coznanus LlentpoB «Touka poctay SBIAETCS COBEPLICHCTBOBAHUE
yCIIOBUM IS TIOBBIIICHHS] KadecTBa o0O0pa3oBaHusi B 00IIe00pa3oBaTeIbHBIX
OpraHu3aluaX, pPaClOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajblX TrOpoJax,
paciiupeHtsi BO3MOXHOCTEH OOydaroluxcs B OCBOCHMHM YYEOHBIX IPEIMETOB
€CTECTBCHHO-HAYYHOM M  TEXHOJOTMYECKOW  HAIPABJIEHHOCTEH, MpPOrpaMm
JOTIOJIHUTENIPHOTO ~ 00pa30BaHUsl ~ €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HAIpPaBJIEHHOCTEH, a TakXKe AJS MPAKTUYECKOW OTpabOTKH y4ueOHOro Marepuasa
1o yueOHbIM npeameTam «DPusuka», « Xumus», «bruonorus».

[enTpsl «Touka pocTay obecrieunBarOT MOBBIINICHHE OXBaTa O0YyYArOIINXCS
0011e00pa3oBaTeIbHbIX OPraHU3AlNN, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M
MalbIX TOpoJiaX, MpOorpaMMaMHd OCHOBHOTO OOIIET0 U JOMOJHUTEIBHOIO
oOpa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HAMpPaBICHHOCTEN C
MCIIOJIb30BAaHUEM COBPEMEHHOTO 000PYIOBAHUS.

OpraHu3aiMOHHO-TEXHUYECKOE, METOJMYEeCKoe H  HH(POPMAIMOHHOE
COMPOBOXIEHHE co3/lanud B cyObekTax Poccuiickoii @enepaunn LlenTpoB «Touka
pocTa» ocymectBisier  denepanpHOEe  TOCYIAPCTBEHHOE aBTOHOMHOE
o0Opa3oBareabHOe YUPEKICHHE JIOTIOJIHUTEJIBHOTO po(ecCuOHaTBEHOTO
oOpa3zoBaHus  «AKaJeMusi pealu3aludyd TOCYJapCTBEHHOM  NOJUTUKH U
npodeccuoHaIbHOrO pa3BUTUS PAOOTHUKOB 00pa3oBaHusi MuHucTepcTBa



npocBenienust Poccutickoit denepannmny (nanee — OeaepalibHbIA OnepaTop).
Anpec caiita: https://www.apkpro.ru/.

2. Topsiaok co3nanust

[enTtpst «Touka pocTa» MOTYT CO3AaBaThCS Kak 3a CUET CPEJCTB CyOcuauit
beneparbHOrO OI0KETa B paMKaxX peajau3anuu peneparbHOro mpoeKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HUHBIX MPOTPAMM U MPOEKTOB 3a CUET
cpenctB OwoxeToB cyOBbekToB Poccuiickoit ®epepanuu, CpencTB MECTHBIX
OI0/IKETOB Y BHEOIOPKETHBIX HCTOYHUKOB.

Co3zmanne IlentpoB «Touka pocTa»  oOcCyllecTBisieTcss Ha  0aze
00111e00pa30BaTENIbHBIX OpPraHU3aIui, PacloIOKEHHBIX B CEITbCKON MECTHOCTH U
MaJIbIX TOPOJax, IPU 3TOM B MEPBYIO ouepeab co3nanue LlentpoB «Touka poctay
PEKOMEHJIYETCSl OCYILIECTBJISAITh B OPraHU3alUsAX, [OKAa3bIBAIOIIUX HU3KHE
oOpa3oBaresbHbIE Pe3yJIbTaThl.

B cnyuae co3nanus Llentpa «Touka pocta» 3a cH4eT CpelCTB CyOCHIUU U3
denepanbHoro Omkera B pamkax (denepanbHoro mpoekra «CoBpeMeHHas
mKkojiay cyowrekT Poccutickoit denepanuu onpenenser:

- Oprad HCIOJIHHTEIbHOW BiacTu cyoObekta Poccuiickoit deneparum,
OTBETCTBEHHBIM 3a peaTu3alMi0 MEPOIPHUSATHH TI0 CO3JaHUI0 W O0OECIICUCHUIO
¢dbynkuuonupoBanus llentpoB «Touka pocra» Ha TEPPUTOPUU CYyOBEKTa
Poccuiickoit @enepanuu (PernonanbHbI KOOPAUHATOD);

- KOMIUIEKC Mep (JOPOKHYIO KapTy) MO CO3JaHWI0 U (YyHKIHOHUPOBAHHUIO
HentpoB «Touka pocra» cormacHo Ilpwnoxkennto Ne 1 K HacTtogmum
Pexomenpanusm.

KomriiekcoM Mep mnpu3Haercsl IIaH MEPOIPUATHN HA OYEPEAHOM Toa M
JBYXJICTHUM TUIAHOBBIA TMEPHUOJ, MPEAyCMATPUBAKOIIAN MEPONPHUATHS  TIO
co3nanuio U GpyHKuoHUpoBaHuio L{eHTpoB «Todka pocTay, BKIIOYAIONIUN B TOM
quce:

MEPOIPUSTHS, HAITPABIICHHBIE HA co3aHne U OoTKpbiTUe LlenTpoB «Touka
pocTay;

MEpONpPUATHS, HaNpaBJICHHbIE Ha oOecreyeHue (QYHKIMOHUPOBAHUS
[HenTpoB «Touka poctay;

MEpOTPUATHS [0  TMOBBIIIEHUIO  MPOPECCHOHATILHOIO  MacTepcTBa
pabotHukoB LlentpoB «Touka poctay;

MEPOIPUATUA 1O KOHTPOJIX JOCTHXKEHUSI MHUHUMAJIBHBIX IIOKa3aTesen
co3nanus u pyHkimonuposanus LlentpoB «Touka pocTay.

PervonanpHblii  KOOpIHMHATOP B COOTBETCTBUH  CO  CPOKaMmH,
ycra"HoBieHHbIMU B [Ipunoxxenun Ne 1 k PekomeHnnanusm, yTBepK1aeT:

— JOJDKHOCTHOE JIMII0 B COCTABE€ PETMOHAJIBHOTO BEIOMCTBEHHOIO
MIPOEKTHOTO 0(prica, OTBETCTBEHHOE 3a CO3/laHKe U (PyHKIIMOHUpoBaHue [leHTpoB
«Touka pocray;

— MEePEYEHb MOKA3aTeNIe U UHIUKATOPOB, COOTBETCTBYIOIIUX MPUBEICHHBIM
B [Ipunoxxenuu Ne 2 k HactosmmM PekomMeHanusaMm, nx 3Ha4CHUH;



— IepedyeHb 0O0Ie00pa3OBaTENbHbIX OpraHU3aldid, paclOJOKEHHBIX B
CEJIbCKOI MECTHOCTH M MaJIbIX ropojax, Ha 0a3e KOTOPbIX MJIaHUPYETCS CO3JAaHHE
entpoB «Touka pocta» (1o dhopme, npeactaBieHHou B [Ipunoxenun Ne 3);

— tunoBoe Ilonmoxenue o IleHTpe 00pa3oBaHMs €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKON HarpaBieHHocTer «Touka poctay ([Ipunoxenue Ne 4).

Coznanune mnentpa «Touka poctay Ha 0a3e 001I1€00pa3oBaTeNIbHON
OpraHu3alyyd  JOMYCKaeTcs Kak IIyTeM  BBIJACJIEHUS  COOTBETCTBYIOIIETO
CTPYKTYpPHOTO MOJpa3fesieHusi o0Iieo0pa3oBaTeIbHOM OpraHu3aluu, Tak u 0e3
BBIJICJICHUS OTAEIBHOTO MOAPA3AECICHUS.

O6mieoOpa3zoBaTenbHas OpraHu3alus U3aeT JIOKAIbHBI HOPMATUBHBIN aKT
0 HazHaueHuu pykoBonutens Llentpa «Touka pocra» (KypaTopa, OTBETCTBEHHOTO
3a QYHKIIMOHUPOBAHUE U PA3BUTHE), & TAKXKE O CO3AaHUM 1IeHTpa «Touka pocTay u
YTBEPKJICHUU TTOJIOKEHUS 0 NiesrenbHoCcTH LlenTpa «Touka poctay.

PernonaneHblii kKoOpauHaTOp HE mo3aHee AHA OTKpbiTuA LlenTpa «Touka
pocTa» olecreynBaeT pa3MelieHUuEe B CIENHAIbHO Cco3MaHHOM paszzene «Llentp
«Touka poctay oduImanbHOrO caiiTa 001I€00pa30BaTENILHON OpTraHU3aIluU B
WH()OPMAITMOHHO-TEICKOMMYHUKAIMOHHOW cetn  «MHTepHEeT» uMHbOpMaK 0
co3gannu W (QyakinuoHupoBannu lleatpa «Touka pocray, B TOM UHcie
uH(popmanuu 00 oOpa3zoBaTeNbHBIX Mporpammax, ooopyaosanuu Llentpa «Touka
pocTay, IUIAHUPYEMOM PEXUME 3aHATUM  OOydYaroluxcs, IUIAHUPYEMBIX
MeponpusaTuax. B co3maHHOM pasznene oUIMalbHOrO caiTa 00pa3oBaTebHOU
OpraHu3allid TakXke pa3Mmelaercss HH(opManus O HAIUOHAIBHOM IPOEKTE
«O0pazoBaHue» (B TOM 4YHUCIE JOTOTHIM), aApec caiiTa u ouiaibHasi CHMBOJIUKA
MunucrepcerBa npocsenienus Poccuiickon denepamnuu.

Pernonanbubiii KOOPJIUHATOP oOecrieynBaer UH()OPMUPOBAHKE
@denepanbHOr0 oOmeparopa B CilIydae CO3/laHHMS Ha TEPPUTOPUU CYOBEKTa
Poccuiickon @enepanuu LlenTpoB «Touka pocray B paMKax MHBIX IIPOrpamMM U
MIPOEKTOB, HE OTHOCAIIUXCS K peanu3arnuu dheaepaibHoro npoekra « CoBpeMeHHast
IIKOJIa» HAIIMOHAIILHOTO TipoekTa «OO0pa3oBaHUE», 32 CUYET CPEACTB OIOKETOB
cyonsekToB Poccuiickoit @enepanuu u (M) CPEICTB MECTHBIX OFOJKETOB U (HJTH)
BHEOIO/IPKETHBIX ~MCTOYHHMKOB, a Tak)K€ HalpaBJI€HUE HAa COIJACOBAaHUE
denepaibHOMY OINEPATOPY KOHUEMIMHU CO3JaHusl U (DYHKIIMOHUPOBAHUS TaKUX
LlenTpos.

3. TpeboBaHus K MOMeNIEHUSIM, KOMILJIEKTOBAHUIO 000PY10BaHHEM,
PacXoIHbIMH MATEPHUAJIAMH, CPEACTBAMH 00y4eHHSI U BOCTIMTAHUSA

Coznanne LlentpoB «Touka pocra» mnpeamnonaraet KOMIUIEKC YCJIOBHUH IO
OCHAIIIEHUIO 00pa30BaTENbHBIX OpraHU3alMi 000PY/IOBAaHHUEM, PACXOIHBIMHU
MaTepuajiaMH, CpeACTBaMHU OOYyYeHHS ¥ BOCIHTAHHS JJISI  JOCTHIKEHUS
o0Opa3oBaTeIbHBIX PE3YIHTATOB MO MPEAMETHBIM 00s1acTsaM «EcTecTBeHHOHAyYHBIE
npeamets», «EcrecTBeHHble Haykm», «Martematnka ©u  HHGOPMATHKAY,
«OO011ecTBO3HAHME U €CTEeCTBO3HaHHWe», «TexHomorus», o0pa3zoBaTENbHBIX
nporpamMMm oOmIero o00pa3oBaHMsI E€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOU
HAIIPABJIECHHOCTEN, MpPU pealu3aluu KypCOB BHEYPOUHOU JEATEIIBHOCTA U



JOTIOJHUTENBbHBIX ~ OOIIEPa3BUBAIOIIMX IPOrPaAMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKON HaIPaBJIECHHOCTEN.

[lepedyenbp HampaBieHHOCTEM peanu3dyembix Ha 0Oaze LlenTtpoB «Touka
pocTa» 00pa3oBaTENIbHBIX MPOTPaMM MOKET OBITh PACHIMPEH B 3aBUCHMOCTH OT
UMEIOIIMXCSL Yy 0011e00pa3oBaTelibHbIX OpraHM3alMid  yCIIOBUM, a TaKxke
NOTpeOHOCTEN YYaCTHUKOB 00pa30BaTENbHBIX OTHOIICHHM.

Cozmanme  nentpa  «Touka  pocta»  mIpeanonaraeT  pa3BUTHE
oOpa3oBareabHON MHPPACTPYKTYpHI 00I1€00pa30BaTEIbHONW OpraHU3allui, B TOM
YHCJie OCHAIICHHE 00IIe00pa30BaTEIHLHOM OPTaHU3aAIUH:

— 000pyAOBaHUEM, CpelCTBaMU OOYUYEHHS] W BOCIIUTAHUS Ui H3yueHus (B
TOM YHCJIE 3KCHEPUMEHTAIBHOIO) MPEIMETOB, KypCOB, AMCLUIUIMH (MOIYyJEi)
€CTECTBCHHO-HAYYHOM HAMNPABICHHOCTH W TEXHOJIOTUYECKOM HANpPaBICHHOCTEU
Opy  pealM3aludyd  OCHOBHBIX  0OleoOpa3oBaTeNbHbIX  OPOrpaMM U
JOTIOJTHUTENbHBIX ~ 00HIe00pa30BaTeNbHBIX MPOTpaMM, B TOM 4YHUCHE A
pacHMpeHus cofepkanus yueOHbIx npeameroB «Dusuka», «Xumusy,
«buonorusy;

— 000pylOBaHUEM, CpPEICTBaMU OOYYEHMS] W BOCIUTAHUS I H3YyUYCHHUS
OCHOB  POOOTOTEXHUKHM,  MEXAHUKH,  MEXAaTPOHUKH, OCBOCHHUS  OCHOB
NPOrPaMMHUPOBAHUS, PEATU3ANNK MPOTPaMM  JOTIOJHUTEIHHOTO 00pa30BaHMS
TEXHUYECKOU U €CTECTBEHHO-HAYYHON HANPABJICHHOCTEN U T. [I.

— KOMITBIOTEPHBIM U MHBIM 000PYI0BAHUEM.

[lepeueHb, MUHUMAJIBHO HEOOXOAUMbIE (PYHKIIMOHAJIbHBIE U TEXHUYECKUE
TpeOOBaHUS 1 MUHUMAaJIbHOE KOJIHMYECTBO 000PYI0BaHMs, PACXOAHBIX MaTEPHAJIOB,
cpelncTB 00yueHus U BocnuTaHus it ocHameHus LlentpoB «Touka poctay (nanee
— UHQPACTPYKTYPHBINA JIMCT), ONPEAENSIOTCS PeruoHanbHbBIM KOOPAMHATOPOM C
yuetoM [IpumepHoro nepedns 000pya0OBaHUs, PACXOJHBIX MAaTEPHAIIOB, CPEJICTB
oOy4eHMs] W BOCHHMTAHMS JUIsl cOo3JaHusi U oOecreueHus (GyHKIHOHUPOBAHUS
LIEHTPOB oOpazoBaHus €CTECTBEHHO-HAYYHOM u TEXHOJOTUYECKON
HanpaBieHHOCTH «Touka pocTa» B 00He00pa30BaTEIbHBIX OpraHU3aLUAX,
PacIoIOKEHHBIX B CEIHCKONM MECTHOCTH U Manbix ropojaax (IIpunoxenue Ne 6),
OPUMEPHOIO0  THUIOBOIO  HMH(PACTPYKTYpPHOrO  JIUCTA,  ONPEIEIIIEMOI0
®denepaibHBIM OIEPATOPOM, U HACTOSIIIUX PeKOMeHIauu.

B pamkax ocHamenuss o0meoOpa3oBaTENbHBIX OpraHW3alUdid  MPHU
dbopmupoBannu HHPpaACTpyKTypHOro jaucta cyowekt Poccuiickoit deneparuu
BIIpaBe BBHIOpaTh CTAHIAPTHBIM WIK NPOPUIBHBIM KOMIUIEKT 000PYIOBaHHUSA,
MIPEACTABIICHHBIN B IPUMEPHOM MEPEYHE 000PYI0BaHUS, PACXOIHBIX MAaTEPUAIIOB,
cpenctB oOydeHHMs: W BocnurTaHusa ais ocHauleHust LlentpoB «Touka pocrtay
(ITpunoxxenne Ne  6). Jlinsg  MaJIOKOMIUIEKTHBIX  00I111€00pa30BaTeIbHBIX
opranusanuii' 00beM €IUHUIl CPEACTB O0yUYeHHs M BOCIUTAHUSA (HOPMUDPYETCH B
MEHBIIEM KOJIMYECTBE.

! MaloKOMILIEKTHOM 00Ie06pa30BaTENBHOM OPraHU3aell B PAMKAX PEATN3allii MEPONPHATHIA 110 CO3/aHUI0 U
(YHKIIMOHMPOBAHUIO LIEHTPOB E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HAaIlpaBIEHHOCTEH MpU3HaeTCs
o0meoOpa3oBaTenbHasl OpraHu3alusi, YUCIEHHOCTh KJIACCOB-KOMILIEKTOB B KaKJOH M3 Mapajuieneil KOTOpOoi
cocTasisieT He Oonee | enMHUIIBL.



[TpoduiibHBI  KOMIUIEKT OOOpYAOBaHUS MOXET ObITh BbIOpaH s
o011eo0pa3zoBaTeIbHbIX OpPraHU3allil, IMEIOIIMX Ha MOMEHT CO3JaHMs LIEHTpa
«Touka pocta» HabOp CpeAcTB 00yUYEHHUs] U BOCIUTAHMS, TOKPHIBAIOIINI CBOMMHU
(yHKUMOHATBHBIMM  BO3MOKHOCTSIMU  0a30Bbl€ MOTPEOHOCTH TMPU  HU3YUECHHUH
npeaMeToB «Duznkay, «Xumus» u «buonorusy.

[IpodunbHbIi  KOMIUIEKT 00OpyaoBaHUsl oOecreunBaeT 3(PpGheKTUBHOE
JOCTHKEHHE O00pa30BaTEJIbHBIX PE3YJIbTaTOB OOYYaIOUIMMUCS MO IporpaMMam
€CTECTBCHHO-HAYyYHOM M TEXHOJIOTUYECKOW HAIIPABJIEHHOCTEW, BO3MOXHOCTH
yIayOJIeHHOT0 N3YYEeHHS OTACNbHBIX MIPEIMETOB, B TOM YHUCIE JUIsl POPMUPOBAHUS
U300peTaTeNbCKOro,  KPeaTHMBHOIO, KPUTHYECKOTO  MBIIIJICHHUS,  Pa3BUTHUSA
(GYHKIIMOHAJIBHOW TPAMOTHOCTH y OOYYaroIIMXCS, B TOM YHCJIE E€CTECTBEHHO-
HAay4YHOU U MAaTEMATHYECKOM.

IIpu ¢dopmupoBanuu HMHEOPACTPYKTYPHOrO JUCTA U3 MPOPUIBHOIO
KOMILJIEKTa B 0043aTEIbHOM MOPSAIKE 00ECIeUrBaETCsl BHIOOP CPEACTB OOYUEHUS U
BOCIIUTAHUSI HE MEHEE YeM 10 TpeM yueOHbIM npeameTaM («Dusukay, « XUMHs,
«buonorusi») M KOMIBIOTEpHOrO oOopyaoBanus. OcTaBliuecs MO HUTOram
OTpeJeNieHs] 0053aTeTbHOTO O00OpYJOBaHUSI CPEJCTBA, MPEIyCMOTPEHHBIE ISt
ocHamenus llentpa «Touka pocta», pacnpenensioTcss Ha NPUOOpPETeHHE
JOTOJIHUTENBHOTO  O0OpYJIOBaHMs, BXOJAIIEr0 B IEpeYeHb O00O0PYIOBAHUA,
pPacXoJHbIX MaTepHalioB, CPEACTB OOy4YeHHs U BOCIHUTAaHUSA MNPODUIBLHOTO
komruiekTa (IIpunoxxenne Ne 6 K METOIMYECKUM PEKOMEHIALINSM).

[Tpu BBIOOpPE AOMOTHUTEIBHOTO OOOPYIOBAHMS TAKXKE CIEAYET YUUTHIBAThH
cnelPuKy U TMOTPEeOHOCTH OTpacieil HSKOHOMUKH cyOBbekTa Poccuiickoit
Oenepanum.

Pernonaneuslii KOOPAUHATOP oOecrieynBaer COINIACOBAHUE
c(OPMHPOBAHHOTO B COOTBETCTBUU C THUIMOBON (opmMoil UHEOPACTPYKTYPHOTrO
mucta ¢ DenepanbHbIM  ONEPaTOPOM B  COOTBETCTBUM C  PEIJIAMEHTOM,
onpenensieMbiM denepanbHbIM ONIEPATOPOM.

[Ipy HampaBieHUHM Ha COrJacoBaHUE MHPPACTPYKTYPHOIO  JIMCTA,
CoJIepKalller0  CTaHJapTHbIE  KOMIUIEKThI,  PermoHanbHbIi  KOOPAMHATOP
npenoctaniseT (o Gopme denepanbHOro onepaTopa):

- TIOJATBEPXKJEHUE OTCYTCTBHUS B COOTBETCTBYIOIIMX OOpa30BaTEIbHBIX
OpraHM3alMsIX, OCHAILEHUE KOTOPBIX IUIAHUPYETCS, O0OpYyIOBaHUS, PACXOJIHBIX
MaTepuasoB, CPEACTB OOy4YeHHs] M BOCIHUTAHUS, YKa3aHHBIX B IMEpeyHe
CTaHJAAPTHOTO KOMILJIEKTA;

- TMOATBEpXJeHUE Hanuuusi (0o oOecleueHre HaJIU4Yds 0 MOMEHTa
ocHanieHus [lentpoB «Touka pocTa») yciaoBUM AJisl XpaHEHUS U UCIIOIb30BaHUS
XUMUYECKUX PEAKTUBOB, B TOM YHCJIE€ HEOOXOJIMMOro OOOpYAOBaHMS, BKIHOYAs
mKad BHITSDKHOW MaHOpPAMHBIM M KA sl XpaHEHUS XUMHYECKHX pPEaKTHUBOB
OorHeynopHbIil, cormacHo Ilepeunto cpeactB oOydyeHHsT W BOCHUTaHUS,
HEOOXOIUMBIX JIJIsl peain3aluu 00pa3oBaTeNbHbIX MPOrPaMM HayaabHOTO OOIIETO,
OCHOBHOI'O 00IIero # cpeaHero oOmero o0pa3oBaHUs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCJOBHMSIM  OOydeHHs, HEOOXOJAMMOIO TIpU  OCHAILEHUU
o011eo0pa3oBaTelbHbIX OpraHU3aluii B LEISIX peaJu3alud MEpONPUSATUH 10
COJICHCTBHIO CO3aHMIO B cyObekTax Poccuiickoii Denepanuu (Ucxons w3



MPOTHO3UPYEMOM  MOTPEOHOCTH) HOBBIX MECT B  00I11€00pa30BaTEIbHBIX
OpraHu3aluiX, YyTBEpPKIACHHOMY mpukazoM Munmnpocsemnienuss Poccuum ot 3
ceHTsi0ps 2019 1. Ne 465.

OOpa3oBartesibHblE OpraHuM3aliid, Ha 0a3e KOTOpBIX CO3Jal0TCs U
¢bynkuuonupyrot  Llentpsr  «Touka pocTta», JOJDKHBI  COOTBETCTBOBATH
JEHCTBYIOITUM TPEOOBAHUSIM K YCTPOUCTBY, COACPKAHUIO M OPTaHU3ALUU PEKUMA
paboThl 00pa30BaTEIbHBIX OPTaHU3AIMN U UHBIM HOPMATHUBHBIM IIPABOBBIM aKTaM,
OTIPENICISIIONIUM  TpeOOBaHUSI K OpraHu3alnud OOIEero W JIOMOJHUTEIHLHOTO
00pa3oBaHUs JICTCH.

[Tomemenust (pyHKIIMOHAIBHBIE 30HBI, B TOM 4YHCJE y4eOHbIE KaOWHETHI
¢busuku, xumuu, ouosiorun) Llentpa «Touka pocTtay peKOMEHAyeTCs pacrojaraTh
B IIpeJenax OJHOTO 31aHUS.

[IpoextupoBanue, 30HHpoBaHue mnomemleHni [lentpoB «Touka pocra» u
ONpENENICHNE JU3allH-PEIIEHUN OCYLIECTBIISIETCS C YYETOM pPYKOBOJICTBA IO
MPOCKTUPOBAHUIO IIEHTPOB «Touka pocTay, YTBepKaaeMoro GdeaepaibHbIM
OIEPaTOPOM.

[Ipu mpoekTupoBanuu, 30HUpoBaHuM nomemeHut [{eatpos «Touka pocTta»
CIEyeT YYUTHIBATh OCOOCHHOCTH OOOPYIOBaHHWSA, PACXOAHBIX MaTEPHUAIIOB,
cpenctB  OoOy4eHMss M BOCHUTaHUSA, KOTOpbIM  Oyner  oOecreyuBaThCs
oOpa3oBaresbHas OpraHu3alysl.

IIpoekr  30HMpoBaHus  nomeuieHut  llentpoB  «Touyka  pocrta»
npeactasisercs denepanbHOMY oOInepaTopy OJHOBPEMEHHO C MPEJICTaBICHUEM
UH(QPACTPYKTYPHBIX JIUCTOB.

4. Opranmszauusi 00pa3oBaTebLHOM 1eATEJIbHOCTH

OOpa3oBarenibHast JAEATENBHOCTh Ha 0a3e ueHTpoB «Touka pocray
OCYUIECTBIISIETCS IO 00pa30BaTEIbHBIM MPOrpaMMaM OOLIEro U JTOMOJHUTEIBHOTO
o0pa3oBaHUs.

TpeboBanus k ¢dopmary opraHuzaluu OoO0pa30BaTEIBHON JAEATEIHLHOCTH
pEryiaupyroTcs HacTosmuMu PekoMeHaanusiMu ¥ MHBIMH UH(QOPMALUOHHBIMHU U
METOANYECKUMU MaTepuanaMu deiepaabHOro oreparopa.

Hanpasnenust peanusyemMbix ¢ UCIIOb30BaHUEM pecypcoB LlenTpoB «Touka
pocTay MporpaMM  ONPEACNSAIOTCI B  COOTBETCTBUU C  METOJWYECKUMU
MartepuajlaMi M PEKOMEHJALMSIMH, YCTAaHABIMBAEMBIMU U aKTYaJU3UPYEMBIMU
denepalbHBIM ONIEPATOPOM.

Ha ©Ga3e mentpoB «Touka pocra» oOecneymBaeTCs  peannu3arus
0o0pa3oBaTEIbHBIX MPOrPAMM  E€CTECTBEHHO-HAYYHOW U  TEXHOJIOTMYECKOU
HaIMpaBJICHHOCTEHW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOJaTeNbCTBA B cdepe oOpa3oBaHus W C YYETOM pEKOMeHAaIuil
®denepanbHOro orneparopa. B obs3arensHOM mopsiike Ha 0a3e 1eHTpoB «Touka
pocTa» o0ecreuynBaeTcss OCBOEHUE 00yYaroUMMUCs yUeOHbIX MPEAMETOB
«Dusukay, «Xumus», «buomorus» ¢ HUCNONB30BAHUEM MPHOOPETAEMOTO
000pyI0BaHUS, PACXOIHBIX MAaTEPUAIOB, CPEJCTB O0YUYEHUS U BOCITUTAHUSI.



He menee 1/3 oObema BHEYpOUHOU JEATEIBHOCTH OOYYAIOIIMXCS JOJIKHO
OBITh OPUEHTUPOBAHO HA MOJAJIEP)KAHNE €CTECTBEHHOHAYYHOM M TEXHOJOTUYECKON
HaIpaBJIeHHOCTEe 00pa30BaTeNbHBIX MPOrpaMM, MNpPHU 3TOM O0BEM MPOTrpaMMm
€CTECTBEHHOHAYYHOW HANpPaBJIECHHOCTH HE MOXKET cocTaBisaTh MeHee 20% or
oOmiero o0bemMa BHEYpOUHOU jesTesbHOCTH. OOpa3oBaTeiabHbIE MPOTrpamMMBbl MO
OPYTMM  HANpaBJIC€HHOCTAM IIpU HAJIWYMKA BO3MOXKHOCTU  PEKOMEHIYETCS
IJIAaHUPOBATh C UCIIOJb30BaHuEM pecypcoB LlenTpoB «Touka poctay.

Pa3zpaboTka pabounx nmporpamm 1o npeameraM «Dusnkay, «Xumusy,
«buonorus», y4eOHbIM MpeAMETaM €CTECTBEHHO-HAyYHOW U TEXHOJIOTMYECKOU
HaIpaBJIeHHOCTE M3 YacTH Y4yeOHOro IulaHa, (QOpMUPYEeMOW YYaCTHHUKaAMU
o0Opa3oBaTeiIbHBIX OTHOLIEHUH, NPOrpaMM BHEYPOUHOM JACSATENIBHOCTH U
JOTIOJTHUTENIBHOTO  00pa3oBaHUs  OCYHIIECTBIISIETCS  00111e00pa3oBaTeIbHbIMU
OpraHu3alusAMH, B KOTOPBIX CO3Aar0TCs LEHTPbI «Touka pocTa», caMOCTOSITENBHO
C YYETOM METOJMYECKUX MaTepualioB U pekomeHaauuii denepanbHoro oneparopa.
Peanuzamnus o0pa3oBaTeibHBIX MPOTrPaMM JOMOJIHUTEIBLHOTO 00pa3oBaHUS B
MaJIOKOMIUIEKTHBIX 00I1€00pa30BaTeIbHbIX OpPraHU3alUsAX OCYLIECTBIAETCS MpU
HaJJMYUU y OpPraHU3allid COOTBETCTBYIOIIMX YCIOBUH. JlJIsi MaTOKOMILIEKTHBIX
0011e00pa3oBaTeNbHBIX OpPraHU3alMi JOMyCKaeTcs OTCYTCTBHE JUIEH3UM Ha
JOTIOJHUTENIBHOE O00pa30BaHUE MW PEATU3YEMbIX MPOrPaMM JIOMOJIHHUTEIBHOTO
o0pa3zoBaHUs.

PexkomeHmanun MO HCHOJIB30BAHMKD  CTAHJAPTHOIO  KOMIUIEKTA
o0opynoBanus Llentpa «Touka pocta» mpu peaau3aludyd NporpaMM e€CTECTBEHHO-
HAay4YHOM M TEXHOJIOTMYECKOW HaIlpaBJIEHHOCTEW onpenesneHsl B [Ipunoxenun Ne 5
K HACTOAIINM PekoMeHaanusMm.

ConpoBoXxaeHME W METOJMYECKoe  o0ecleueHue  MCIOJIb30BaHUs
npoQUIBHOTO KOMIUIEKTa OOOpYZOBaHUS B OO0pa3oBaTENbHOU JI€ATEITHLHOCTH
ueHTpoB «Touka pocra» ocymectsiser OenepanbHbli ONepaTop.

Meroanueckue Marepuanibl, pa3padOTKH U MHBbIE MAaTEPHUAIIbI IO BOIIPOCAM
WCITOJIb30BAaHUSI TPO(HIBHOTO KOMILIEKTa O0O0OpYyIOBaHUS pa3padaThIBAIOTCH,
AKTyaJIM3UPYIOTCS M pacnpocTpansatoTcs denepanbHbIM ONEPATOPOM, B TOM YHCIIE
C TMNPUMEHEHHEM COBPEMEHHBIX Me€JIWa HWHCTPYMEHTOB (BHUIEO, BeOUHAp,
MyOJIMKALINN).

®denepanbHbIM OMNEPATOPOM HAa PETYISPHOM OCHOBE oOOecreynBaeTcs
MPOBEICHUE METOJUYECKUX M OO0ydallMX MEPONpUATUA MO BOIpOCaM
opraHuzauuu obOpazoBaTesnbHOro mnpouecca B llentpax «Touka pocta» c
npUMEeHEHUEM NPO(UILHOTO KOMIUIEKTa 000pyAOBaHMS, OKa3aHUE METOJUYECKON
NOMOIIM  TpU  pa3paboTke  y4yeOHBIX  MaTepuayioB,  3aJaHud  JUIsd
COBEPIIIEHCTBOBAHUS TMPAKTUYECKOW TMOJATOTOBKH OOYYaIOIIMXCA M0 Yy4eOHBIM
npeaMeTaMm, KypcaM BHEYPOUHOU N1E€ATENbHOCTH, JAOMOJHUTEIBHOIO 00pa30BaHUs
NETEN.

[legarornueckue paOOTHUKH, OCYIIECTBISIOIIME MESATENbHOCTh Ha 0Oase
[entpoB «Touka pocta» ¢ TPUMEHEHHEM TPOPUIBLHOTO  KOMILUIEKTa
o0opyJ0BaHUs, MPOXOJAT OOy4YeHHE [0 MporpaMMaM JOMOJHUTEIHHOTO
npodeccuoHaIbHOr0 00pa3oBaHus (KypChl TIOBBIIICHUS KBATH(UKALMH) U3
denepanpHOro peectpa nporpamm I10. [Topsimienrne KkBaupuKanum



NeJaroruueckux padOTHUKOB OCYLIECTBIISIETCS] HE PEKE OJTHOTO pa3a B TPH roja.
5. Opranu3anuOHHO-METOAMYECKOe CONPOBOKICHHUE U UCIIO0JIb30BAHNE
WHOM CO31aHHOM B PpaMKaXx peajim3alui HAIIMOHAJBLHOI0 MPOEKTA
«Oo0pa3oBanue» HHPpPaCTPYKTYpbI

B memsx KOMILIEKCHOTO compoBOXAeHUs AesrenbHocTtu LlentpoB «Touka»
@enepalibHbIM  ONEpaTOPOM OOECHEUMBAETCA OCYIIECTBICHUE NyOiIMKauil u
OOHOBJIEHUSI METOJMYECKUX MAaTepHaliOB, BKIIOYAIOIINX Yy4eOHO-METOIUYECKUE
MaTepuaiabl  (MHCTPYKIHMHM,  METOAWYECKHEe  MocoOusi, HMH(POpPMalMOHHBIE
MaTepHuabl, NEPEYHH  PEKOMEHIYEMBIX  JMTEPATypPHBIX  HCTOYHHUKOB,
BUJIEOMATEpPHANIBI U JAp.), a TakXKe MaTepuaigbl IO HWTOraM MpPOBEACHUS
Meponpusatuii denepanbHOro omneparopa (BeOMHaApbl, CEMHHAPHI, KOH(EpPEeHIUH,
COBEIIAHUS U JIp.).

st negarornueckux pabotHukoB LlentpoB «Touka pocray denepaibHbIM
orepaTopoM  OOEeCHeuMBaeTCs IMPOBEIACHHE TEMaTHUECKUX BEOMHApOB U
00pa30BaTEIbHBIX MEPONPUATUIN, HANpaBICHHBIX Ha pPa3bsICHEHHE BOIPOCOB
peanu3anuu oOpazoBaTeNbHBIX mporpamm Ha 6aze llentpoB «Touka poctay c
MIPUMEHEHUEM TPO(PUIBHOIO KOMILIEKTa 000PYI0BaHU.

Jliist PernoHanbHBIX KOOPJIMHATOPOB U PYKOBOAIINX paOOTHUKOB L{eHTpoB
«Touka poctay  DenmepanbHbIi  omepaTop  oOecleyuBaeT  MPOBEICHUE
TEMaTHYECKUX BeOMHApOB, HAMpaBICHHBIX Ha JONOJHUTEIbHOE pa3bICHEHUE
BOIIPOCOB, OTHOCSIIMXCSI K MCIOJHEHUIO KOMIUIEKCOB MEp (IOPOXKHBIX KapT) IO
co3nanuto U (QyHkunonupoBanuio llentpoB «Touka pocTa», TOCTHKEHUIO
YCTAaHOBJICHHBIX ~ IOKa3aTelneil (PyHKUMOHUPOBAHMS, HCIOIb30BAHUIO HHOU
CO3JaHHOW B paMKax peaju3aldd HalUMOHAIBHOIrO mnpoekra «OO0pa3oBaHUE»
MH(PACTPYKTYPBHIL.

B wmemsax 5¢¢deKTUBHON OpraHM3alMOHHO-METOAMYECKOW MOJACPKKH
co3ganuss W QyHkuuoHupoBaHus LlentpoB «Touka pocTa» Ha TEpPPUTOPHUH
cyOorektoB  Poccuiickoii  @epepauuu  PernoHanbHBIM  KOOPJIMHATOPOM
oOecrieynBaeTcs BOBJCUYEHHE JETCKUX TeXHonapkoB «KBaHTOpuym», LEHTPOB
ugpoBoro odpazoanus Aereil «IT-kyO», KIIOYEBBIX HEHTPOB JOMOIHUTEIHHOTO
oOpazoBanus «Jlom HayuyHOU Koyimabopamuu» B aestenbHOCTh LlenTpoB «Touka
pocTay B cieayoumx popMarax:

1. IlpoBeneHue COBMECTHBIX MEPONPHUITHHA Uil OOyYarommxcsi U
MeJJarOrM4ecCKuX pabOTHUKOB 00Ie00pa30BaTeIbHBIX OpraHu3alMii, Ha Oasze
KoTopbIX co3patorcs LlenTposr «Touka pocra» (oOydaromye ceMUHapbl U MacTep-
KJIaCChl IO BONPOCAaM HCIMOJIb30BaHUS OOOPYIOBaHUS, CPEACTB OOy4YEHHUS U
BOCIIUTAHUS; METOJMYECKHE MEpPONPHUATUS IO  BOIpocaMm  pa3pabOTKH,
COBEPILEHCTBOBAHMUSI W BHEIPEHUs MPOrpaMM JIONOJHUTEIBHOTO 00pa30BaHUs
€CTECTBEHHO-HAYYHOM M  TEXHUYECKOW  HAIPaBICHHOCTH,  OpraHu3aluu
BHEYPOUYHOU JEeATENbHOCTH OOYyYarOUINXCS; WHIUBUIyAIbHbIE KOHCYJIbTAUU JUIS
neAarornyeckux paboOTHUKOB, B TOM YHUCIIE B PEKUME OHJIAINH; 3aHATUS POEKTHON
NEATEIbHOCThIO; KOHKYPCHBIE U COPEBHOBATEIBHBIE MEPONPUATHUS ISl IETEU U

zp.).



2. OpraHumzaimusi ¥ yd4acTH€ B PErHOHAJbHBIX M MEXPErMOHAIbHBIX
KoH(epeHUusax, ¢ecTuBansax, Qopymax M0 OOMEHYy ONBITOM paldOThl Ha
BBICOKOOCHAILIEHHBIX YYEHUKO-MECTaX, B TOM YHCIIE MO peaju3aluy MpeaMeTHBIX
obnacteii  «EcrecTBeHHOHay4Hble  MpeAMEThI»,  «EcCTeCTBEHHbIE HayKW»,
«Marematnka u uHpopMaTuka», «OOIIECTBO3HAHUE W E€CTECTBO3HAHUE,
«Texnonorus», a TaKKe MPorpaMM JOMOJIHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-
HAay4YHOM U TEXHUYECKOU HAIPABIECHHOCTEM.

3. YuacTtue peruoHajbHbIX KOOPAUHATOPOB, MpeacTaBuTeneit Llentpon
«Touka pocTa» ¥ UHBIX LIEHTPOB, (PYHKIHMOHUPYIOUIUX HA TEPPUTOPHUH CYyOBEKTa
Poccuiickon ®@enepanuu, B Mmeponpuatusax PenepanbHOro oneparopa.

I'padux meponpusiTuii, KBOTHI YyYacTHs, COJEpKaHME€ U TEXHOJOTUU
IPOBEACHUS MEpOIPUATHI TOBOJSTCS denepabHbIM OmnepaTopoM
JTOTOJIHUTEIIBHO.

4. Opranuzanus ¥ y4acThe B MPOBEICHUM WH(OPMAIIMOHHBIX KaMIIaHUH 110
NOMYJISIPU3allMd  HallMOHANBbHOrO mnpoekta «OOpa3oBaHHEe» Ha TEPPUTOPUHU
cyobekToB Poccuiickoit denepanuu, B TOM 4YUCIE COOBITHSAX, TMPOBOJUMBIX IS
KOHCYJIbTALIMOHHOI'O COIPOBOKJEHUSI POAUTENEH (3aKOHHBIX NPEICTaBUTEIEH)
O0ydarommxcs O BO3MOXHOCTSAX Ui Pa3BUTHUA CHOCOOHOCTEM M TaJlaHTOB WX
neted, npodecCHoHaTbHON OpUEHTAIIMM M YCIEIIHOTO OCBOCHMS OCHOBHBIX
00pa3zoBaTeIbHBIX MPOrpamMM 00IIeT0 00pa30BaHUS.

5. Pa3paboTka, yTBEpXKIEHUE M peau3alius CETEBhIX 00pa30BaTEIIbHBIX
MPOrpaMM C UCIOJIb30BAHUEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyobekTe Poccuiickoit denepaiuy B paMKax HaIllMOHAJIBLHOTO MTPOEKTa
«O0Opa3zoBaHue», B TOM 4YHUCJIE€ COBMECTHO C JETCKUMU TEXHOMapKaMu
«KBaHTOpHYMY.

6. Bosneuenue oOyuwaronmxcsi oO0rieoOpa3oBaTeIbHBIX OpPraHU3AIMMA, Ha
0aze koTophix co3matorcs u (yHkmuonupyroT ILlentpsr «Touka pocra», B
pa3inuuHble (QOpPMBbI COMPOBOKICHUS M HACTaBHUYECTBA C HCIOJIb30BAaHUEM
KaJIpOBBIX PECYpPCOB, OOECIEUMBAIOLIUX PA0OOTy BBICOKOOCHAIICHHBIX YYEHHKO-
MECT, CO3JJaHHBIX B cyOBbekTe Poccuiickoit @enepaiyii B paMKax HaIlMOHAJIBLHOTO
npoekta «OOpa3oBaHHE» C€ yY4E€TOM METOAOJOrMM  (LEeNeBOM  MOJENH)
HAaCTaBHUYECTBA  OOydYarolUMXCs Ui OpraHu3alMii,  OCYIIECTBIISIOMIMX
00pa3zoBaTeIbHYIO0 ACSATEILHOCTh MO 00Ie00pa30BaTEIbHBIM, JOMOJHUTEIbHBIM
oOmeoOpa3oBaTeNbHbIM U NPOrpaMMaM  CpPEAHEro  MPOQPECCHOHAIBHOIO
o0Opa3oBaHus, B TOM 4YHCII€ C MPUMEHEHHEM JYYIIMX MPAKTHK OOMEHA OMBITOM
MEXTy 00yYaroIIMMUcs.

[entpst «Touka pocra» HCHOIB3YIOT HHPPACTPYKTYPY U KaJpPOBBIE
pecypchl  AeTckux TexHomapkoB «KBaHTopuym», co3maBaeMbix Ha 0ase
o011e00pa3oBaTeIbHbIX OpPraHU3alMi, IS Pa3BUTUS NPOECKTHOU JEATEIbHOCTH
oOyuaroruxcs. Ilegarormueckme  paboramku  llentpoB  «Touka  pocray
00eCreurBaOT ydacTue OOYYarolIMXCs B MEPONPUATHUSAX JETCKUX TEXHOMApPKOB
«KBaHTOpHYM» C yaNeHHBIM UCIIOJIb30BaHUEM 000PYI0BaHUs, CPEACTB O0yUECHHUS
Y BOCIIMTAaHUS, a TAKKE€ MPUHUMAIOT yYaCTUE B OPraHW3yEMbIX UMU CEMUHApax 1o
IeMOHCTpauud  3(PGEeKTUBHOTO  OMbITa  peanu3alnud  o0pa3oBaTeIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTUYECKOW U MHBIX HAIIPABICHHOCTEN CPEAU MHBIX



o01ieo0pa3oBaTeIbHbIX OpraHu3aliii, pacroioKEHHbIX Ha TEPPUTOPUHU CyOBEKTa
Poccuiickon @enepanum.

PernoHanbHbIM KOOPJMHATOPOM Ha TeppuTOopunu cyobekTa Poccuiickoit
denepanuu  obecrieunBaeTcss paboTa MO MOAJIEPKKE 001e00pa3oBaTeIbHBIX
OpraHu3alliid, TIOKa3bIBAIOIIMX HU3KUE O0Opa3oBaTelIbHBIE PE3yNbTaThl, C
UCIIOJIb30BaHEM HHGPACTPYKTYypbl U KajapoBoro obecrneuenus Llentpor «Touka
pocta» B pas3nuuHbIX ¢dopMarax (COBMECTHas peanu3aiusi o0pa3oBaTeIbHBIX
porpaMm, NpoBeAeHUE 00y4aroIUX MEPONPUATHI, CEMUHAPOB, KOHCYJIbTAIUM U
np.).

[Ipu mpoBeAaeHWH pPa3IUYHBIX MEPONPUATHM, CBA3AHHBIX C peaavu3aluci
HaI[MOHAJIbHOTO TpoekTa «OOpa3oBaHME», HCIOJB30BAHUEM COOTBETCTBYIOIIEH
MH(PACTPYKTYpPBI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJKHO OBITH 00ECTIEUEHO
uX WMHQPOPMALMIOHHOE CONPOBOXACHUE, B TOM YHCIE B CpPEICTBAX MacCOBOM
nH(pOpMaIK, COLMAIBHBIX CETSIX, Ha cailTaXx 00pa3oBaTENbHBIX OPraHU3ALMKA C
MCI0JIb30BaHUEM (DUPMEHHON CUMBOJIMKM HAIMOHAJIBHOTO MPOEKTA
«O0pazoBaHue».

Uudopmanuss 06 yuactuu LlentpoB «Touka pocTta» B MEpONPUITHIX
HampaBisietcs:  DexnepanbHOMY  OmepaTopy B paMKax — €XKEKBapTAIbHOTO
MOHUTOPHHTA.

6. TpeboBanus k punancosomy odecneuyeHuro LlenTpos «Touka
pocra»

dunancoBoe obOecrnieueHue ¢ynkiuonuponanus llenTtpoB «Touka pocta»
BKJIIOYAET 3aTpaThl B COOTBETCTBUU ¢ OOMMMHU TpeOOBAHUSIMU K OIPEACICHUIO
HOPMAaTHBHBIX 3aTpaT Ha OKa3aHHWE rOCYJapCTBEHHBIX (MYHUIIUIIAIbHBIX) YCIyT B
cdepe AOUIKOIBHOT0, HAYaJIbHOTO 00IIEro, OCHOBHOTO OOIIET0, CPEHETO OOIIETO,
cpenHero mnpo(eccHoHaTbHOTO 00pa30BaHUs, TOMOJHUTEIHHOTO 00pa30BaHUS
JIETE ¥ B3POCIBIX, IOMOJHUTEIHLHOTO MTPO(PECCHOHATEHOTO 00pa30BaHUs AJIs JIUII,
UMEIOIUX WM TONydYalluX cpeaHee npodeccruoHaabHoe 00pa3oBaHuE,
nmpoeccuoHanbHOTO 00yUYeHHUs, TPUMEHIEMBIMH TIPU pacdyeTe oobema cydcumuu
Ha (uHAHCOBOE OOECIIEYEHUE BHITIOIHEHHSI TOCYAAPCTBEHHOTO (MYHHIITUIIAIIBHOTO)
3a/IaHUsl HA OKA3aHUE TOCYNAPCTBEHHBIX (MYHMIIUIAIBHBIX) YCIAYT (BBIIOTHEHUE
paboT) TOCYIapCTBEHHBIM (MYHHUITUTAIBHBIM) YUIPEIKICHUEM, YTBEPKICHHBIMU
npukazoM Munnpocsemenus Poccun ot 20 Hos6ps 2018 1. Ne 235 wu
BKJIIOYAIOIIUMU B TOM YHUCJIE:

- omjaty Tpyda MeAaroru4eckux pabOTHUKOB 00I11e00pa3oBaTeIbHOM
opraHuzaiuu, ooecneunBaronux ¢pyHkiuonupoanue Llentpos «Touka pocTtay;

- MpUOOpETEHNE JOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB U MAaTePUATBHBIX
3armacoB, B TOM YHCJIE PACXOJIHBIX MaTepHaloB, UIsl OOECHEUEeHMs peaanu3aluu
oOpa3oBarejbHBIX TMporpaMM B 00beMe, HEOOXOJAMMOM [UIsi HENpPEepPHIBHOM
peanuzaiuu o0pa3oBaTeILHOTO MPOIIECCa;

- oOecrieueHue TeKyIeu NEATENLHOCTH 00111e00pa3oBaTeIbHOM
OpraHu3aIvy 1Mo 00ecreYeHn0 00pa30BaTEIHLHOTO MpoIlecca.



IIpu QopmupoBanum Oroxera cyoObekta Poccuiickoit ®@enepauuu
(MecTHOrO OlOJKETAa) HA OYEpeAHOW TroJ U IUIAHOBBIM MEpHOJ HEO0OXOIUMO
npeaycMaTpuBaTh OIOJKETHBIE ACCUTHOBaHUA B o0beMe, HEOOXOAUMOM ISt
¢uHaHcoBoro obecneuenus ¢pyHkuuoHupoBanus LlentpoB «Touka pocra», B TOM
YHCJIe C YY€TOM COOTBETCTBYIOIIEH UHJIEKCALIMH.

7. 3akja0unTeIbHbIE MOJI0KEHU

[Ipu peanuzanuu MEpONpUSATUNA B LENAX CO3MaHUS U (PYHKIMOHUPOBAHUS
entpoB «Touka poctay cyOwsekt Poccuiickoit ®enepanuu obecrneunBaeT
coOJtoIeHne TpeOOBaHMI AHTUMOHOIIOIBHOTO 3aKOHOATEIHCTBA u
3aKOHOJIATEIbCTBA O KOHTPAKTHOW CHUCTEME B cepe 3aKylmoK TOBapoB, padorT,
yCIIYT AJisi 00€eCTieYeHHsI TOCYIAPCTBEHHBIX U MYHUIIUNAIBHBIX HYXK]I, B TOM YHUCJIE
B 4YacTU oOecreyeHus: MOBBIIICHUSI d(PHEKTUBHOCTH, UCKIIOUYEHUS OTPAHUYCHUS
Kpyra  TIOCTaBIIMKOB ¥  TIOCTaBIIEMOrO0  OOOpYJOBaHHS,  TOBBIIICHUS
PE3yIBTATUBHOCTH  OCYIIECTBJICHHUS 3aKyNOK, OOECIeueHUus MPO3PavyHOCTH,
MPEAOTBPAIICHUSI KOPPYIIUU U JPYTUX 37I0yHOTPEOICHUN.

[Ipu ocymecTBneHun cyobekTamMmu Poccmiickoit ®Deaepanmu 3aKymok
TOBAapOB, pabOT, YyCIyr C LEJIbI0 MPUOOPETeHUsT O0OpPYJIOBaHUS, PACXOIHBIX
MaTepuaioB, CPEACTB 0OyUEHHS U BOCIIUTAHUS B LIENAX co3aanus LleHTpon
«Touka poctay 3a cuer cyOcuauu u3 deaepaibHOro OrOKETa OrIKeTam
cyosektoB Poccuiickoit ®enepanuu  Ha  COPUHAHCHUPOBAHHE  PACXOJHBIX
o0s3aTenbeTB cyObekToB Poccuiickoit denepannu:

- obecrieunBaeTcsl LEHTpaIM3alUsd 3aKyloK B TMOPSAKE, ONPEAeICHHOM
nyHKTOM 7 ctathu 26 denepanbHoro 3akoHa «O KOHTPAKTHOM cucteme B cdepe
3aKymnoOK, TOBapoB, pabOT, ycayr s oOecrnedeHus TOCYJIapCTBEHHBIX U
MYHULIMNAIBHBIX HY XK,

- MPUMEHSIETCS HAIIMOHAIBHBIM PEKUM B COOTBETCTBUU C TPEOOBAHUAMHU
cratbu 14 @enepanbHoro 3akoHa ot S5 anpensa 2013 r. Ne 44-03 «O KOHTpaKTHOM
cuctemMe B cdepe 3aKylmoK ToBapoB, paboT, ycayr g oOecredeHus
rOCyJJapCTBEHHBIX U MYHHUILIUIATbHBIX HYXK]».

Kpome Toro, mpu oOCyIIecTBIEHHU 3aKymnmoK cyObekTtamu Poccuiickoi
denepaluu JOIKHBI OBITh YUTCHBI:

- ToNoKeHus1 nmoctaHoBiieHusa [IpaBurenscrBa Poccuiickorn denepamuu ot
03.12.2020 Ne 2013 «O MUHHMaIbHOW AOJI€ 3aKyNOK TOBAapOB POCCUICKOTO
MIPOUCXOKICHUSD;

- nonoxeHusa nocraHosieHus [IpaBurenscTtBa Poccuiickont @enepaunu
or 03.12.2020 Ne 2014 «O wMuHUMaNbHON O0O0SA3aTEIBLHOM J0JIE 3aKYIOK
POCCUHCKUX TOBapOB M €€ JOCTIXKEHUU 3aKa3zuukom» (BMecte ¢ «IlojoxkeHnueM o
TpeOOBaHUSIX K COAEpKaHUI0 U PopMe oTueTra 00 00BEME 3aKyMOK POCCUHCKHUX
TOBAapOB, B TOM YHUCJIE€ TOBApOB, MOCTABJISIEMBIX MPH BBIMOJHEHUH 3aKyIaeMbIX
paboT, OKa3aHUM 3aKyINaeMbIX YCIYT, OCYIIECTBIEHHBIX B IEJSIX JOCTHXKCHUS
3aKa3YMKOM MHUHUMaJIbHOM 00s3aTeIbHOM JIOJIM 3aKyINOK, O TpeOOBaHMIX K
COJIEp)KaHUI0  OOOCHOBAaHMSI ~ HEBO3MOXHOCTH  JIOCTHKEHHUS  3aKa34UKOM
MUHUMAJIBHON 0053aTeIbHOM JIOJIM 3aKyMOK POCCHUUCKHMX TOBapoB (B TOM YHCIIE



TOBApOB, TMOCTABISIEMbIX IIPU BBIMOJHEHUH 3aKylMaeMbIX paloT, OKa3aHUU
3aKyMaeMbIX YCIYT) OTIEIbHBIX BHUJOB, MPU OCYIIECTBICHUM 3aKYIMOK KOTOPBIX
YCTAHOBJIEHBl OTPaHUYCHMS JIOMYCKa TOBAPOB, MPOUCXOIAIINX U3 MHOCTPAHHBIX
roCyJIapCTB, O MOPSJIKE MOJATOTOBKU M pa3MeElIeHUs B €IUHOW MH(OPMAIIMOHHON
cucteMe B cdepe 3aKylmoK Takux oTdeTa U oOocHOBaHUs», «llomoxenueM o
NOPSAAKE, KPUTEPUSAX U IIOCICACTBUUA NPOBEICHUS OLIEHKU BBIINOJHEHUSA
3aKa3YMKOM OOS3aHHOCTH JIOCTIDKEHUS MUHHUMAIBHOM 0053aTebHOM  10NU
3aKyIOK POCCHMCKHX TOBapoB (B TOM YHUCJIE TOBApPOB, MOCTABISEMBIX MpHU
BBITIOJIHEHUH 3aKyIMaeMbIX paloT, OKa3aHWU 3aKyNaeMbIX YCIYT) OTIEIbHBIX
BUJOB, IPU OCYUIECTBICHUU 3aKYyNOK KOTOPBIX YCTAaHOBJICHbI OTPaHUYECHUS
JIOTyCKa TOBApOB, MPOUCXOISAIINUX U3 MHOCTPAHHBIX TOCYIAPCTBY ).



Hpuioxenne Ne 1

KOMILIEKC
MEP («ZIOPOKHASI KAPTA») IO CO3JJAHUIO U ®YHKIIMUOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIUSIX, PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTHU U MAJIBIX TOPOJAX, HIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT'HTYECKOW HAITPABJIEHHOCTEM

K MeTOI[I/I‘leCKI/IM PEKOMECHIAIIUAM

«TOYKA POCTA»
No | HanmenoBanue meponpusitus | OTBETCTBEHHBIN PesynbTar Cpok
YTBEpKICHBI:
— JOJKHOCTHOE JIUIIO B
COCTaBE€ PETMOHAIILHOTO
BEJIOMCTBEHHOI'O IPOEKTHOTO
o(uca, oTBEeTCTBEHHOE 32
CO3MaHuC U PacniopsinuTenbHbIi akT
()YHKIHOHMPOBAHHE LICHTPOB PErMOHAIIBHOIO OpraHa
«Touka pocTa»; WCTIOJTHUTEIIbHOU
— TOoKa3aTenu BIIACTH,
1. | nesTensrOCTH LIEHTPOB PernonanbHbIii OCYIIECTBJIAIOIIETO
«Touka poctay; KOOPJHMHATOP FOCYTAPCTBEHHOE HE To3/IHee
31 sHBapsa X roga
- tunioBoe [lonoxenue o ympaBieHue B chepe
nestenpHoCcTH LenTpoB «Touka obpazoBanus (nanee -
pocTa» Ha TEPPUTOPHHA pPacHoOpsIUTEIbHBIN aKT
cyobekta Poccuiickoit PONB)
®Oenepanuu
— MepeveHb
0011e00pa3oBaTeIbHBIX
OpraHM3alMii, paCIOJIOKEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJbIX ropojiax, Ha Oa3e
KOTOPBIX TIAHUPYETCS
co3nanue Llentpos «Touka
pOCTa.
Pernonansueiii | IInceMo denepanbsHoro
CdopmupoBan u coriacoBan Cormnacno
) . KOOpAMHATOP, oreparopa u O
: MH(}pPaCTPYKTYPHBII JTUCT . .
(bpacTpykryp denepanbHbIl | pacCHOPSAUTEIbHBINA aKT rpadux y
oreparop POUB p y
OObsBIIEHBI 3aKYTIKH TOBAPOB, .
3. PernonanbHbIi W3Bemienus o He no3aHee 1
paboT, yCIIyT /Ui CO3AaHUs
KOOpJIUHATOP MPOBEJECHUH 3aKyTIOK anpens X roga
entpos «Touka pocra»
ChopmupoBaHbI TPOEKTHI . .
4. Pernonansusiii  |PacnopsaurensHblii akT| — He no3aHee 1
3onupoBanus LlenTpoB «Touka
KOOPJMHATOP PONB ampens X rojaa
pocTtay
5 [TpoBeeH MOHUTOPUHT padoT Pernonanbuslit ITo dopwme, 25 aBrycra X roaa,
’ 10 MPUBEICHUIO TUIOUIAJ0K KOOPJIUHATOP onpenensieMoin Jlajee eKeroHo

> X — roa mony4enus cyGeuaum.




No | HaummenoBanue meponpusatust | OTBETCTBEHHbIN Pesynbrar Cpox
Hentpos «Touka pocra» B MuHnpocBeeHus
COOTBETCTBHE C Poccun nim
METOANYECKUMU ®denepanbHbIM
PEKOMEHJALUAMHU OMepaTopoM
Munnpocseuienus Poccun
Hauano pa6ots! L{enTpos PernonanbHbIit HNudopmanmnonnoe
6. 1 centsi0ps X roga
«Touka pocra» KOOpJAUHATOP ocsenienue B CMU
ExexBapranbHbli MOHUTOPUHT o @ 1 okTs6ps X roa
BBITIOJITHEHUSI TIOKa3aTenen PervoHanbHEIH THeT TelIcpalIbHOMY p ’
7. S — OIepaTopy Mo UTOraM nanee —
KOOpAnHATOP €KEKBAPTaJIbHO B

(GYHKIMOHUPOBAHUS LIEHTPOB
«Touka pocra»

MOHHUTOPHHI'A

TeueHue 2-X JET




Hpuioxenue Ne 2
K MeToanMyecKuM peKoMeHAaluAM

MHHUMAJIBHBIE THJIUKATOPHI U IOKA3ATEJIN
PEAJIN3ALIUU MEPOIIPUATHUM IO CO3JJAHUIO U ®YHKIIUOHUPOBAHHUIO B
OBIIEOBPA3OBATEJBHBIX OPITAHU3ALIUSX, PACIIOJIOJKEHHBIX B
CEJIbCKON MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM HAITPABJIEHHOCTEN
«TOYKA POCTA»

MuHnManbHOE 3HaYEHHE B

«TexHonorus» u (UIn) Kypchl
BHEYPOYHOH 1eATeTbHOCTH

O JUTs MunumanbHoe Meronuka pacuera
HaumeHnoBaHue HHIUKATOPA 0611€06pa30BaTEIbHBIX 3HA4YECHUE B TOJ MHUHHUMAJIBHOTO TOKAa3aTest
N (moxa3zatens) OpraHmM3aIii, He ISt B 1LIEJIOM T10 CyOBEKTY
SABJISIOIIIXCS MAaJIOKOMIUIEKTHEIX | Poccuiickon ®enepanun, B
MAIOKOMIUIEKTHEIMK | ©OIIE00pa3oBaTenbHbIX roj
oprasu3arui
UHCIeHHOCTh 00YJatOITIXCS
001eo0pa3oBaTebHOM
OpraHH3aIiH, OCBANBAIOIIHX
JBa 1 Oojee y4eOHBIX
MpeaMeTa U3 Yuciia
MPEIMETHBIX 00acTei
«EcTecTBeHHOHAYYHBIC
npeaMeTb», « EcTecTBeHHbIE CymMa 3HaYCHUH
HayKu», «Maremaruka u mokasareJisi 1o BceM o01ire-
HHPOPMATHKAY, 300 100 00pa3oBaTeTEHBIM
«O0I11eCTBO3HAHUE U (B roz oTKpeITHSA — 150) | (B o1 OTKpBITHS — 50) OpraHH3alAM, Ha
€CTECTBO3HAHUEY, 0ase KOTOphIX

CO3Iar0TCs
HCHTPBI «Touka pocTa»

OOIIeNHTEIUIEK Ty aTIbHOM
HAIPaBICHHOCTH C
HCITOJIb30BaHUEM CPEZICTB
00y4eHHUS U BOCIHTAHUS
Llentpa «Touka pocTay *
(uenoBek)

UHCIeHHOCTh 00YJatOITIXCS

00111600pa30BaTEIILHOM .
CymMa 3Ha4YeHUH
OpraHH3aIiH, OCBANBAIOIIHX
MOKa3aTeJsl Mo BCEM 00IIIe-
JIOTIOJTHUTEIIbHBIE

60
(8 rom otkpeITHS — 30)

30
(B rom oTKpBITHS — 15)

00pa3oBaTEeIbHBIM
OpraHu3alysIM, Ha
6aze KOTOpBIX
CO3JAI0TCS
LeHTpbI «Touka pocTay

2 |obmieobpasoBarenbHbIC
MIPOTPaMMBbI TEXHUIECKON U
€CTECTBEHHOHAY4HOMI
HAaIpaBJICHHOCTH C
UCIIOJIb30BaHUEM CPEICTB

3 Hcnons3oBanne CpCACTB 060py)1013aHI/151, 06y‘l€HI/I${ U BOCIOHUTAHWA BO3MOXXHO Ha BCCX YPOBHAX O6HI€FO

00pa30BaHUs M IEIeCO00pa3sHO I pPealnu3aldd YPOUYHOW M BHEYPOUHOHM MEATEIBHOCTH IO MpOrpamMmam
€CTCCTBCHHO-HAYYHOH ¥  TEXHOJIOTUYCCKOW  HampaBieHHOCTeH. Pacuer mokasatens mpeaycMarTpuBacT
CYMMHpPOBaHHE YHUCICHHOCTH O0ydaroluxcsi o0011eo0pa3oBaTeIbHOM OpraHu3anuu, KaxIbld M3 KOTOPBIX
3a[eiCTBOBaH B OCBOCHMH HE MEHEe JIBYyX IPEJIMETOB, KypCOB, AMCIUIUINH (MOIYJeH) eCTeCTBEHHO-HAYYHOH H
TEXHOJIOTHYECKON HAMPABICHHOCTEW B paMKax pealu3alii OCHOBHBIX O0Ie00pa30BaTENbHBIX MPOrPaMM.
YuuThIBalOTCS yueOHbIE MPEAMEThI U3 YUCIIa MPEAMETHBIX obnacrteit «Martemarnka u HHHOPMATHKAY,
«OOImIeCTBO3HAHUE M eCTECTBO3HaHUE», «TexHomorus», «EcCTecTBEeHHOHAyYHBIC MpeaMEThl», «EcTecTBeHHBIC
HayKum» H (WIH) KypChl BHEYPOUHOM ICATEIBHOCTH, peai3yeMble C HCIOJIb30BAHHUEM CPEIACTB OOYUYCHHS U
Bocriutanus L{entpos «Touka poctay. B ciyyae, eciiu B 00111e00pa3oBaTeaIbHON OpraHu3anyu, 001ast YuCICHHOCTh
00yJaromuxcst MEHBIIIEe YKa3aHHOTO 3HAUYEHMsI, 3HAYCHNE TIOKA3aTeNs JOJDKHO COCTaBIATh He MeHee 80% oT obmieit
YHCIEHHOCTH 00YYalOIINXCS;




00y4eHHs 1 BOCTIMTAHUS
Llentpa «Touka pocta» *
("1enmoBex)

Jlonst megarorugeckux
paboTHHKOB LeHTpa «Touka
pocTay, MpomeAmnX 00yueHrne
3 |mo nporpamMmam U3 peectpa 100 100 100
MPOTPaMM MOBEIIICHHS

kB ukamu GeneparbHOTO
oneparopa’ (%)

* B ciyuae, eciu B 0011€00pa30BaTENLHON OpraHU3aliy, o0Ias YUCIEHHOCTL 00yYaroMMXCcs MEHbIIE 3HAYEHHS,
YKa3aHHOTO B TOKazaTene 1, 3Ha4YeHHe ToKa3aTels JODKHO COCTaBIATh He MeHee 20% oT oO0Iiel YrciaeHHOCTH
oOyyaromuxcsi. sl MaJIOKOMITJIEKTHBIX 0011e00pa3oBaTelIbHbIX OpraHU3alril JOMYCKAeTCsl OTCYTCTBUE JIMLIEH3UU
Ha JIOMOJIHUTENEHOE 00pa30BaHNE U PEaTH3yEMbIX IPOTPAMM JOMOITHUTEIBHOTO 00pa30BaHusI.

> B COOTBETCTBUHM C TYHKTOM 2 4YacTd 5 crathu 47 DenepanbHoro 3akoa ot 29.12.2012 Ne 273-®3 «06
obOpazoBanun B Poccuiickoii ®exepanyu» TOBbIIEHHE KBAIM(HUKALMK  TEJarorndecKux paOOTHHUKOB
OCYIIECTBIISICTCS HE PEXEe ONHOro paza B Tpu rozpa. IloBeiieHne kBanuduKaluu Meraroruyeckoro paboTHHKA
neHTpa «Todka pocTay 3acUMTHIBACTCSA MPU HATWYHU ACHCTBYIOMIEro (C AaThl MPOXOXKACHHS MpoNnuIo He Ooiee 3
JIET) yIOCTOBEPEHMS O MOBBIIICHUN KBATH(PUKAIMHU 110 IPOrpaMMam, COOTBETCTBYIOIINM HampaBiaeHHOCTIM LleHTpa
«Touka pocTay, WIM NMPOXOXKAECHUH OOYydUeHHs MO IporpamMmam (enepalbHOro omneparopa. TakkKe yYHTHIBACTCS
HaJIMYUE Yy MEeNarorudeckux pabOTHUKOB YIOCTOBEPEHHH O MOBBIICHWH KBATM(UKAIMK MO IMPOTpaMMaM U3
denepanpHOro peectpa 00pa3oBaTEbHBIX IPOrPaMM JIOTIOIHUTEIHLHOTO NPO(ecCHOHAIBHOTO 00pa3oBaHusl.



Ipuioxenue Ne 3
K MeToan4ecKuM peKoMeHIauusM

Ilepeuenn 001e00pa3oBaTEILHBIX OPraHU3aNUil, HA 0a3e KOTOPBIX
IVIAHUPYeTCcH co31anue U pyHkuuonuposanue LleaTpoB o0pa3zoBanus
€CTeCTBEHHO-HAYYHOU U TEXHOJIOTH4eCKOM HanpaBJaeHHocTed «Touka pocTa»
B____roay B pamkax ¢eaepajbHOro npoexkra «CoppeMeHHasi IIKOJIA»

HAIIMOHAJIBHOTO MpoekTa «O0pa3oBaHue» B (HaumeHo8aHue
cyovexkma Poccutickou @edepayuu)
Ne | HaumeHoBaHue HauMeHnoBaHme IOpuauyecku | Yuciaennoct | MajJoKOMILIEKTHA
n/ | MyHMIMIIAJBHOT | 001eo0pa3oBaTe/bH i anpec b 00y4aro- a1 (na/Her,
n | o o0pazoBaHuA oii opranuszanum, Ha | 001eo0pa3o- HIUXCH KOJINY€CTBO
0a3e KoTopoii BaTeJbHOI KJIACCOB-
TUIAaHUPYeTCs OpraHu3aluu KOMILIEeKTOB)
cozganme LenTpa (mo ycrany)
«Touka pocray»




Hpuioxenue Ne 4
K MeToanMyecKuM peKoMeHAaluAM

Tunosoe IloJsio:xkenue
o IlenTpe 00pazoBaHusi €CTECTBEHHO-HAYYHOI M TEXHOJOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <naumeHnosanue
00ueodpazoeamenvbHoOll Op2anu3auuu>

1. OO0umue noJiokeHust

1.1. Ilentp o0Opa3oBaHUs E©CTECTBCHHO-HAYYHOH W TEXHOJIOTHYCCKOU
HarpaBlIeHHOCTEH «Touka pocTtay Ha 0aze <HaumeHOBaAHUE
ooweobpazosamenvrol opeanuzayuu> (mamee - lleHTp) co3gaH C IENBIO
pa3BUTHs y  OOy4YarOmIMXCS ~ €CTECTBEHHO-HAYYHOW,  MaTeMaTHYECKOM,
MH()OPMAITMOHHONW TPaMOTHOCTH, (DOPMHUPOBAHMS KPUTHUECKOTO U KPEATUBHOTO
MBIIILJICHUS, COBEpIIICHCTBOBAHMSI ~ HABHIKOB  E€CTECTBCHHO-HAyYHOH U

TEXHOJIOTUYECKON HANPABJICHHOCTEM.

1.2. lleHTp He SBIAETCA IOPUAUYECKUM JIMOOM M JIEUCTBYET s
JNOCTWKEHUS  YCTaBHBIX  Lelled  <waumeHosanue  00weodpaszoeamenvHou
opeanuzayuu> (ganee — YUpexJeHue), a TakKKe B LEJSIX BBINOJIHEHUS 3a1ad U
NOCTHKEHUS MMOKA3aTeNIeld U Pe3yJIbTaTOB HAIMOHAIBHOTO ITPOEKTA
«O0pazoBaHue».

1.3. B cBoenn pesarenpHOCTH LlenTp pykoBoactByercss denepanbHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-®03 «O0 0Opa3oBaHuM B
Poccuniickonn denepanyny», , JPYTMMHM HOPMAaTHUBHBIMU JIOKYMEHTaMU
MununcrepcTBa npocsemeHuss Poccuiickot denepannn, THBIMU HOPMAaTHUBHBIMU
[IpaBOBbIMU akTamu Poccurickon @enepanuu, IporpaMmMon pa3BUTHS
<HaumeHo8aHue 006UWEOOPA306AMENbHOL  Op2aHU3ayUuy™>, TUIaHAMU pPadoThI,
YTBEPKJIECHHBIMU YUpEeIUTENIEM U HAaCTOSIIUM [lonokeHneM.

14. Ilentp B CcBOEH JCATENBHOCTH IOMYUHAETCS PYKOBOIUTEIIO
Yupexaenus: (AUpeKTopy).

2. eaun, 3apaum, pyHkuun gearejibHocTU LlenTpa

2.1. OcHoBHOU LEJIBIO JIEITEIILHOCTHU [lenTpa SBJISIETCS
COBEpIICHCTBOBAHME YCIIOBUM JUId TOBBIIIEHHS KadecTBa 00pa3oBaHus,
paciiupeHHsi BO3MOXHOCTEH OOydaroluxcs B OCBOCHMM YYEOHBIX IPEIMETOB
€CTECTBCHHO-HAYyYHOM U  TEXHOJOTMYECKOW  HAIPAaBIEHHOCTEH, MpOrpaMm
JOTMOJIHUTENBHOTO ~ 00pa30BaHUsl ~ €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HAIpaBJIEHHOCTEH, a TakXKe AJs MPAaKTUYECKOM OTpaboTKH yueOHOro marepuasa
1o y4eOHbIM nipeaMeTam «Dusukay, « Xumus», «buomnorusy.

2.2. 3anmadamu LleHTpa ABISAIOTCA:

2.2.1. peanuzauys OCHOBHBIX 0OHIEOOpA30BATENbHBIX MPOrpaMM IO
y4eOHbIM peaMeTam €CTECTBEHHO-HAYYHOU 17} TEXHOJIOTUYECKOU
HAaIllpaBJICHHOCTEM, B TOM 4YHCIE€ B paMKaXx BHEYPOYHOM JEATEIBbHOCTH
oOyyJarommxcs;

2.2.2. pazpaboTka W peaju3alusi Pa3HOYPOBHEBBIX JIOMOJHHUTEIbHBIX
00111e00pa3oBaTeNbHbIX IPOTPAMM €CTECTBEHHO-HAYUYHOU U TEXHUYECKOH




HaIPaBJICHHOCTEHW, a Tak)Ke HWHBIX MPOTPaMM, B TOM YHCJIE B KAHUKYJISIPHBIN
MEPHOT;

2.2.3. BoBJIeUEHHE OOYYAIOLIMXCS W TMENAarori4eckux pabOTHUKOB B
MPOEKTHYIO IeATETHHOCTH;

2.2.4. opranuzanusi BHEy4eOHON NEATETbHOCTH B KAHHUKYJISIPHBINA TMEpUO,
pa3paboTKa U peanu3alys COOTBETCTBYIOIIUX 00pa30BaTENbHBIX IPOrPAMM, B TOM
yuciie JUis Jlarepeld, OpraHM30BaHHBIX O0pPa30BATEIIbHBIMUA OpPTaHU3AIMIMHU B
KaHUKYJISIPHBIN [IEPUOL;

2.2.5. moBplllieHUe  MPOGECCUOHANBHOTO  MAacTepCTBAa  MEJaroruvecKux
pabotHukoB  lleHTpa, peanu3ylommx  OCHOBHBIE W  JOTOJHUTEIHHBIC
00111e00pa3oBaTeIbHBIC TPOTPAMMBI.

2.3. Uentp s [OOCTIKEHUS 1€MW BBHINOJIHEHHWS 3a/4ad  BIIPaBe
B3aMMO/JICHCTBOBATH C:

- pa3NIWYHBIMU 00pa30BaTENbHBIMU OpraHu3alusIMd B (opme ceTeBoro
B3aUMOJICUCTBUS;

- ¢ MHBIMU 00pPa30BaTEIHLHBIMUA OpPTaHMU3AIMIMHE, HA 0a3e KOTOPHIX CO3/aHBbI
neHTpbl «Touka poctay;

- ¢ (Qenepa’dbHbIM  ONEPATOPOM, OCYHIECTBISIOMUM (GYHKIMUA TIO
UHPOPMAIIMIOHHOMY,  METOJIMYECKOMY W OPraHU3allMOHHO-TEXHHUYECKOMY
COTMPOBOXKJICHUIO MEPOTIPUATHH IO CO3/IaHUIO0 U (PYHKITMOHUPOBAHUIO 1IEHTPOB
«Touyka pocta», B TOM UHCIE IO BOMPOCAM TOBBIIICHHUS KBATHU(PUKAINH
MeJJarOrMIeCKuX pabOTHUKOB,;

- 00ywaromuMucs W POIUTENSIMHU  (3aKOHHBIMU  TIPEJICTABUTEIISIMH)
00yJarommxcs, B TOM YHCIE C MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

3. IHopsinok ynpasjenus Llentpom «Touka pocray

3.1. PyxoBomutens YupexaeHHUs U30ACT JIOKAJIbHBIA HOPMATHUBHBIN aKT O
Ha3HaueHWH  pykoBojautens  LleHtpa  (Kypatopa, = OTBETCTBEHHOIO  3a
(yHKUMOHUPOBAHUE U Pa3BUTHE), a TaKKe O co3aaHuu LleHTpa u yTBepKaeHUH
[Tonoxenue o aesarenvHocTH LlenTpa.

3.2. PykoBomutenem llenTpa MokeT ObITb Ha3HAUY€H COTPYAHHK
VYupexxaeHus: u3 yucia pyKoBOASIINX U MeAarornyeckux pabOTHUKOB.

3.3. PykoBoautens LlenTpa 06s13aH:

3.3.1. ocylecTBISATh OEPATUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. npeacraBnsATh ~ uHTEpechl  LleHTpa  HO  JIOBEPEHHOCTH B
MYHULIMNAIbHBIX, TOCYJApPCTBEHHBIX OpraHax pPEruoHa, OpraHu3alusax s
peanm3anuu uesieu u 3aaad LlenTpa;

3.3.3. otuuthiBaThCcsl mepen PykoBoauTeneM YUpexIeHUs O pe3ysibTaTax
paboTtsl LlenTpa;

3.3.4. BBINOJIHATH VHBIE 0053aHHOCTH, IIPELyCMOTPEHHBIE
3aKOHOAATENBCTBOM, YCTABOM YUpPEXKICHUSA, JOJDKHOCTHOW HHCTPYKLIUEH U
HacToAwmM [lonoxenuem.

3.4. PyxoBonurens LlenTpa Brpase:



3.4.1. ocyliecTBIATh PACCTAHOBKY KaapoB LleHTpa, mpuem Ha paborty
KOTOPBIX OCYILECTBIIAECTCSA MPUKA30M PYKOBOIAUTEINS Y UpPEXKICHUS;

3.4.2. IO COIJIACOBAHUIO C PYKOBOJUTEIEM YUPEKICHHUS OPraHU30BBIBATH
y4eOHO- BOCHUTATENbHBIA Tpouecc B LleHTpe B COOTBETCTBUM C LEISAMH U
3amadyamu LleHTpa 1 oCyIIEeCTBIATh KOHTPOJIb 3a €r0 peAIN3alUe;

3.4.3. oCyIIECTBIATh MOATOTOBKY OOYyYalOIIMUXCSA K Y4acTHIO B KOHKypcax,
OJIMMITUAJIAX, KOH(MEPEHIUAX U UHBIX MEPOIPHUATHUSAX MO MPO(UII0 HATIPABICHHM
nearenbHocTH LleHnTpa;

3.4.4. 10 COIJIacOBaHUIO C PYKOBOJUTENEM YUPEKICHHUS OCYUIECTBIATH
OpPraHM3allMI0 U TPOBEIACHHE MEPONPHUATHA 1O MNpOoQUII0 HampaBICHHUM
nesrensHocTH LlenTpa;

3.4.5. ocylmecTBIATh UHBIE TTPaBa, OTHOCSAIMECS K JeITeNbHOCTH LleHTpa n
HE MpPOTUMBOpEYaluMe LeJsIM M BHJIAM JEATENbHOCTH  00pa30BaTENbHOMN
OpraHu3alvu, a TAKXKe 3aKoHOAATENbCTBY Poccuiickoit denepanumn.



Hpuioxenue Ne 5
K MeToan4ecKuM peKoMeHIauusM

PexomeH1anium 1o MCMoJIb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus Ilentpa «Touka pocTa» npu peanu3zanuu NporpamMm
€CTeCTBEHHO-HAYYHOM U TEXHOJO0IrM4YeCKOoi HANPaBJIeHHOCTEH

[lepedyenp CTaHAAPTHOTO KOMIUIEKTAa OOOPYIOBaHUSA IS OCHAICHUS
[{enTpoB «Touka pocTa» cOpMUPOBAH C YUETOM PsiJia TPUHITUIIOB, B TOM YHCIIE:

[IpuHUMI TPEEeMCTBEHHOCTH cUCTeM oOopyaoBaHusa. OOopyaoBaHue st
MPOBEJICHUS] YUCHUYECKUX MPAKTUYECKUX PAOOT sIBIsSETCS OOIIUM ISl ypOBHEH
OCHOBHOTO OOIIETO M CpelHero ooImero odpasoBanus. B cuctemMe HarisIHbIX
CpeAcTB OOy4YeHUs U JEMOHCTPAIlMOHHOIO OO0OpYJOBaHUSI HMMEIOTCS 0a30BbIe
AJIEMEHTHI, OOIME JJIsi OCHOBHOTO OOIIEro M CpeaHero olmiero oOpa3oBaHUSI.
[udpoBas nabopaTopus u 00OpyAOBaHHE OOIIET0 HA3HAYEHHUS TO3BOJIIIOT
oOecreunBaTh JIEATEILHOCTh OOYyYarONIMXCsl KaKk B OCHOBHOM, Tak M B CTaplieu
IIKOJIE, & B COBOKYITHOCTHU C IIU(PPOBBHIMU JTA00OPATOPUAMH 110 (PU3UKE, OMOJIOTUHU U
XUMHUHU — TIPAKTUYECKYIO JCSITEIBHOCTh B PAMKax M3y4YEeHUsI €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 kiaccax Ha yrimyOaeHHOM YpOBHE.

[TpuHIIMTT coueTaHusl KJIACCUYECKUX U COBPEMEHHBIX CPEIICTB U3MEPCHUM U
CIOCOOOB IKCTIEPUMEHTAIILHOTO MCCIICIOBAHUS sSBICHUN. B cocTaB o0opymoBanus
BXOJST KJIACCHYECKHE CpEJCTBA HU3MEpPEHUs (Hampumep: JIUHAMOMETPBHI,
CTPEJIOYHbIE aMIEPMETP M BOJBTMETP) M LHUPPOBbIE NpUOOPHI (HapUMeEp:
uudpoBbie Bechl, ceKyHaoMep) U AaTurku. CoOI0JieHne 2TOr0 MPUHIIUIIA UMEET
oco0oe 3HaueHue JjIsl YPOBHSI OCHOBHOI'O 00IIEro oOpa3oBaHusl, MMOCKOJBKY 3/1€Ch
IPOUCXOJUT 3HAKOMCTBO CO CIOcOOaMu W3MEpeHHs (DU3NUYECKUX BEJIUYUH,
dbopmupyeTcss MOHUMAaHUE NPUHIIMIIOB JIEUCTBHS AHAJIOTOBBIX H3MEPUTEIbHBIX
npuOOpoB U obOecrneurnBaeTcsl Mepexo] K HCIOIb30BaHUID HHCTPYMEHTOB
1 poBOIt Ta0OPATOPHUH.

[IpuHIIMn TpUoOpUTETa YYEHUYECKOTO OKCIEPUMEHTA I peau3aiuu
CUCTEMHO-JIEATEIbHOCTHOTO MOJX0/a. Peanu3zanus CHCTEMHO-AESITEIbLHOCTHOTO
MOJX0/a B OOYYEHUM E€CTECTBEHHOHAYYHBIM TMpeaMeTaM 0a3upyercs B IMEPBYIO
ouepe/lb Ha BOBJICUCHHHM OOYYAaIOIIMXCS B NPAKTUUYECKYIO JESITENIbHOCThH IO
MIPOBEICHUIO HAOIIOAeHUI 1 onbITOB. [l03TOMY 3HauuTENbHAS YAaCTh HAOIIOAEHUMN
U OMNbITOB, KOTOpPbIE B TPAAUIMOHHON METOJMKE Mpeajiaraiuch Kak
JIEMOHCTpAIlMOHHbBIE, TIEPEHECEHbl B pa3psAl ydeHudeckux pador. Cremyer
OTMETHTh, YTO B HACTOSIIEEC BpPeMS H3ydYeHHE (M3WKHA, XUMUU W OHOJIOTHH B
OCHOBHOH IIIKOJIE M Ha 0a30BOM YpPOBHE CTapIIeid IIKOJIBI OPUEHTUPYETCS Ha
OCBOCHHME ECTECTBEHHOHAYYHON TI'PAMOTHOCTH, KOTOpO€ HIET uepe3 pa3BUTHUE
CIIOCOOHOCTEH yyaluxcsi aHAIM3UPOBAaTh Pa3HOOOPa3HYI0 €CTECTBEHHOHAYYHYIO
UHGOPMAIIMIO W UCIOJIb30BaTh MOJYYEHHBIC 3HaHUS IS OOBSICHEHUS SBICHUU U
MPOIIECCOB  OKPYXKAIOIIETO MHpa; IMOHUMATh OCOOEHHOCTH HCIOJIb30BaHUS
METO/JIOB €CTECTBO3HAHUS [UJISl TIOJYYEHHUS HAyYHBIX JaHHBIX; MPOSBISATH
CaMOCTOATEITLHOCTh CYXKJICHUH W TIOHMMATh PO HAYKH M TEXHOJIOTHYECKUX
WHHOBAIM{ B Pa3BUTHUU OOIIECTBA; OCO3HABATh BAKHOCTh HAYYHBIX HCCJIEI0BaHUMN



U UX CBSI3b C HAIIMM MaTEPUAJIbHBIM OKPY>KEHHEM M COCTOSHHEM OKpYKarouien
cpeabl. OpueHTaIMs Ha €CTECTBEHHOHAYYHYIO0 TPAaMOTHOCTh MPEINojaracT akIieHT
Ha METOJIOJIOTHUIO HAYKH U HAIMPSMYIO CBSI3aHO KaK C OOIIUM YKCJIOM YUYEHUUECKUX
OMBITOB B Kypcax €CTECTBEHHBIX HAyK, TaK UM HaNpaBJICHHOCTHIO HX Ha
(dbopMHpOBaHUE CAMOCTOSITEIbHOCTH JEUCTBUI MpU MPOBEICHUU HAOIIOACHUM,
U3MEPEHUH U UCCIIEOBAHUM.

Hcrnonb3oBanue CpeiaCcTB HArSAHOCTH W y4eOHOro oOOpyJoBaHUS B
y4eOHOM TIpOIleCC€ HAMpaBICHO Ha BBIMIOJHEHUS CIEAYIONNX (PYHKIUH:
oOecrieynBarOT 0o0Jiee TOJHYIO M TOYHYIO MH(POPMAIUIO 00 M3y4yaeMOM SIBJICHUU
WM OOBEKTe W TEM CaMbIM CIIOCOOCTBYIOT TOBBIIMICHUIO KadyecTBa OOYYCHWS;
MIOMOTAaIOT B MAaKCUMAaJIbHON MEpe pa3BUTh MO3HABATEIbHBIE NHTEPECHl YUALUXCS;
MOBBIIAIOT YPOBEHb HATJSJHOCTA M JOCTYMHOCTH OOYYEHHUSI; YBEIUYHUBAIOT
00BEM CaMOCTOSITEIbHOM pPabOThl ydYallMXCd Ha YpPOKE M BHEYPOUHOH
JESATEeLHOCTH; CO3/Ial0T YCIOBHUS ISl OPTaHU3AlMKU MPAKTUKO-OPUEHTUPOBAHHOM
MIPOEKTHOM M UCCIIEIOBATEIIbCKON NIESITEIIbHOCTH; Ial0T BO3MOXHOCTh JIOCTYITHEE
U ThnyOXke packpbiTh COJEpKaHHE Y4YyeOHOro wmarepuana, CHOCOOCTBYIOT
(hOPMHUPOBAHUIO Y YUAIIUXCS TIOJIOKUTEIBHBIX MOTUBOB 00YUYEHUSI.

Baxnenmen w4actero ocHameHus Ilentpa «Touka pocrtay sABiseTcs
uudponas paboparopusi, NmepeyeHb NaTYUKOB KOTOPOUM MO3BOJSET HMCIOJb30BAThH
ATy JiabopaTopuio MpU U3yYyeHUM (PU3NKU, XUMHUM U Ouojoruu. BBeneHue B
IIKOJBHBIA JKCIEPUMEHT HU(PPOBBIX AATYMKOB ISl PETUCTpAllUU Pa3TUUHBIX
BEJIMYMH U BO3MOHOCTH HCIOJIb30BaTh KOMIIbIOTEp (CMapT(OH WM IUIAHIIET)
JUTSL pacyeToB U 0(OPMIICHUSI Pe3yJIbTaTOB OMBITOB, MTO3BOJIIET NEPEHTH HA HOBBIN
KayeCTBEHHBIN ypOBEHb MPOBEJACHUS U3MEPEHUM, YITPOCTUB MPOIECC U3MEPEHUN U
NOBBICUB WX TOYHOCTh. [losiBeHrne HU(POBBIX TEXHOJOTHM B 1a0OpPaTOPHBIX
paboTax TOBBINIAET HMX aKTYaJbHOCTh M IPHUBIEKATEIILHOCTh B CO3HAHUU
COBPEMEHHOI'0 IIKOJIbHUKA, YCUJIMBAET HAIVISIAHOCTh KaK B XOJI€ OIBITOB, TaK U
mpu 00paboTKe pe3yJbTaTOB C HCIOJH30BAHWEM MPOTPAMMHBIX cpencTB. Jlis
AKCIIEPUMEHTOB IO OWMOJIOTMH M XUMHUHU ITO SBIISACTCS 3HAYMMBIM TMEPEXOJOM OT
KaueCTBEHHBIX HAOJIOJIEHUN U OTBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonw3oBanue nudpoBoil 1a00paTopun CyHIECTBEHHO U3MEHSIET MOJIXO0/bl
K MPOBEJICHUIO U JIEMOHCTPAIIMOHHBIX, 1 YUEHUUECKUX OIBITOB:

Hcnons3oBanue 1UEGPOBBIX JaTYMKOB B  KAueCTBE H3MEPUTEIbHBIX
WHCTPYMEHTOB M3MEHSET TMOAXOJbl K TMPOBEICHUIO TMPSMBIX HU3MEPEHUM
(bU3UYECKUX BEJIIMYHH.

TpaguuuOHHO B  KayecTBE CpPEICTB  U3MEPEHHS  HMCIOJIb30BAJIMCH
NPOCTEHIIINE HWHCTPYMEHTHI (pbIYaKHBIE BEChl W PAa3HOBECHI, MEH3YypKa,
JTMHAMOMETP, TEPMOMETP) U CTPEJIOYHBIE MPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanue nU(PPOBBIX NaTYUKOB MO3BOJIIET HA COBEPIIEHHO APYroM
KaueCTBEHHOM YpPOBHE MPOU3BOJWTH HU3MEPEHUS] BPEMEHHU, PACCTOSHUS, UMETh
BO3MOXKHOCTh PETHCTPUPOBATh W HAONIOAATh W3MEHEHHWE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIepaTypa, dJEKTPUUECKOe HAPSKEHUE, CUJla TOKA U T. 1.

DTH BO3MOXHOCTHU TO3BOJIAIOT, HAIPUMEP, HA YpOKaxX (DU3UKU C BBICOKOUH
TOYHOCTBIO U3BMEPUTH MTHOBEHHYIO CKOPOCTh Teja, JBUKYIIET0OCs] HEPAaBHOMEPHO,
Ha0II0/1aTh B IMHAMUKE MTPOIIECC DJIEKTPOMArHUTHON UHIYKIIUHM, BOSHUKHOBEHUE



¥ W3MEHEHHE WHIYKIMOHHOTO TOKa, MCCIIEJOBATh M3MEHEHHE TEeMIepaTyphl C
TEYEHHEM BPEMEHH B MPOIIECCE YCTAHOBICHUS TEIUIOBOTO PaBHOBECHS U T.]I.

Ha ypoxax OGnojoruu mosiBIs€TCS BO3MOXKHOCTH TIOJTYYUTh KOJTMYECTBEHHBIE
JaHHBIE TIPU TPOBEJICHUH OIBITOB, HANpUMEpP: TpPHU OIpeaeicHun (aKTOpPOB,
BJIMSIIOIMX HAa CKOPOCTH Mpoliecca (POTOCUHTE3a, MPU U3YUCHHUH JIbIXaHUS KOpHEH
U JINCTHEB, MPU UCCIIETOBAHUM YCIOBHM MPOPACTAHUS CEMSH U T. 1.

Ha ypokax xuMuu Ha KOJIMYECTBEHHBIN YPOBEHb MEPEXOJIAT MPAKTUUECKHE
paboThl O U3YUEHUIO IMpoLecca IEKTPOIN3a, UCCIEI0BAaHUE SK30TEPMUUECKUX U
SHAOTEPMUYECKUX PEaKLMH, TeroBoro 3¢¢exra ropeHuss tommuBa U T. A. C
MCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJOTOBBIX» CPEJCTB MOAOOHBIE HW3MEpPEHUS
BBIMIOJHUTh HEBO3MOXHO. OHaKO, MPHU Nepexoje Ha IMUPPOBYIO 1a00paToOpHUio B
TEMaTHYEeCKOM TIUIAHUPOBAHUU HEOOXOJUMO TPETYyCMOTPETh JOTOIHUTEIHHOE
BpeMs i1 oOydeHHs padoTe ¢ JaTYMKaMU, BKIIIOYasi COOPKY SKCHEPUMEHTAIbHON
YCTaHOBKH C JaTYWKAMH, CHATHE MOKa3aHUN C DKpaHa KOMIIBIOTEPA, OMpeIeICHIE
IIOIPELIHOCTEN U3MEPEHUN.

Hns pabotel ¢ 1TMGPOBBIMU JaTYMKAMH HCIOJB3YETCS CIEUaTbHOE
IporpaMMHOE OOecTieueHre, YCTAaHOBIIEHHOE Ha KOMITbIOTEp. JJisi KOMMYHUKAIIUU
U(GPOBBIX JaTYMKOB, 3alMCH M XpaHEHHs HH(OpMaIMU, TMOJIYYEHHOH ¢ uX
OMOIIBI0, IU(pOBas J1adOpaTOPUs UCIOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTAHOBJIEHHBIM IPOTPaMMHBIM 00€CIICUEHHUEM.

Hcnonp30BaHuEe KOMIBIOTEPHOM  (QOPMBI  PETUCTPALMU  MOJYYEHHBIX
3HaYeHUM ¥ TOCTPOEHHUs TpadUKOB M3MEHSET MOAXOJbl K O(GOPMICHHIO
71a00paTOPHBIX U MPAKTUYECKUX PAOOT O0yJAFOIIIIMHUCS.

JlaHHbIe, TOJXYYEHHBIE TPU TMOMOILIM IH(PPOBBIX ITATYUKOB, BHOCITCS B
AIIGKTPOHHBIE TAONMUIBI, YTO TO3BOJSIET CTPOUTh TpauKu 3aBUCHUMOCTEH
WCCIIEyeMbIX BETUYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHMM 3TuX rpadukos
JeNaTh BBIBOJBI O XapaKTepe 3aBHUCHMOCTH BEIUYMH OT BPEMEHU WIW JAPYTUX
napameTpoB. Ha yrmyOneHHOM ypoBHE Lienecoo0pa3Ho o00yyaThb HPOBOAUTH
anmpOKCUMAIUIO BHIOPAHHBIX TOYEK UTOTOBOM IpaduecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH TO3BOJISIIOT aBTOMAaTU3UPOBATh pPyTUHHBIE
OpoLEeaAypbl  3aloJHEHUs TaOiMll, BBINOJIHEHHE OJHOTHIIHBIX  PacyeToB,
noctpoenusi rpadukoB. [{udposas ¢orokamepa mo3Bossier chororpadupoBaTh
COOpaHHYIO0 SKCIEPUMEHTAIbHYIO YCTaHOBKY U MPHUKPENuTh Qororpaduio B
AIIEKTPOHHBIN OTuUeT. Takum 00pa3oM, OCYLIECTBISIETCA Mepexo K 0hOpMIICHHIO
AIIEKTPOHHOTO OTYe€Ta O NPOACTAHHOM O3KCIEPUMEHTE, TMPOCKTHOW WU
HCCIeI0BaTENbCKOM padoTe.

B0O3MOXHOCTP  HMCNOJB30BaHUSI  BUJACOHAOIONEHUA 33  MPOLECCOM
BBITIOJTHEHHSI TPAKTUYECKHX paboT oOyJaromMMHCS HW3MEHSIET MOAXOIbl K
OLICHUBAHUIO padoT.

DNEKTPOHHBIA OTYET O TMPOJAENAHHON NpaKTUYECKON paboTe MOXKeT
COMPOBOXKIAThCS MPUKPEITIEHHON (oTorpadueit, koropasi MO3BOJISIET OLIEHUBATh
NPaBWIBHOCTh COOpPAaHHOM OSKCIEPUMEHTATIbHOM YCTaHOBKH, 0oJjiee TIOJHO
OMpENENsITh  IMOJHOTY W  MPaBWIBHOCTh  MPOJENAHHOTO  MCCIIEOBaHUS,
aHaJIM3UPOBATh JIOCTOBEPHOCTh MPEJICTABICHHBIX SKCIEPUMEHTAIbHBIX JIaHHBIX.
[Ipu 0AHOBpEMEHHOM BBIMOJIHEHUH Pa3HBIMU IPyHIIAMH 00YYarOIIUXCS pa3HbIX



MCCIIEIOBATENLCKUX paboT I1eeco00pa3Ho HCMOIb30BaTh BHICO3AIUCH BCETO
xofa pabor. B 3TOM ciyd4ae OIEHHMBAaTBCS MOTYT HE TOJBKO TPEAMETHBIC
pe3yNbTaThl, CBA3aHHBIE C TMPOBEJACHWEM KOHKPETHOTO OKCIIEPHUMEHTa, HO U
KOMMYHUKATUBHBIE W  PETYJATHBHBIC JICHCTBUS: IUIAHUPOBAaHHWE pPabOTHI,
OTCIIeKUBAaHUE XoAa pPaOOThl, KOPPEKIHsS IIaHa padOThl, KOMMYHHUKAIUS B
COBMECTHOM NeATEIbHOCTH, HAIM4KUe (WM OTCYTCTBHE) KOH(DIMUKTOB U CHOCOOBI
UX pelLeHUsl.

Hcnonp3oBanue MUPPOBHIX 1a00paTOpUil CYIIECTBEHHO PACIIUPSIET CIIEKTP
BO3MOXXHBIX OIIBITOB M HCCIIEJIOBAaHUN, OCOOEHHO JTO KacaeTrcs H3yueHUs
OMOJIOTUU U XUMUHU.

Pacmmpenue cmekTpa BO3MOXKHOCTEH MOXKHO NPOWUIFOCTPUPOBATH Ha
npuMepe U3Y4YeHHUs DOJICKTPOMArHUTHOM WHAYKIMH B Kypce ¢usuku. Ilpu
UCIIOJIb30BAaHUM CTPEJIOYHOTO aMIlepMeTpa TPAAUIIMOHHO HAOIIOAAIOT JIUIb (HAKT
BO3HUKHOBEHHUS MHIYKIMOHHOTO TOKa B TIPOBOJHUKE M H3MEHEHHUE €ro
HaIpaBJIEHUS MPU U3MEHEHUHM CKOPOCTH BHECEHHS MarHuTa WU €ro MOJIAPHOCTH.
Hcnonp3oBanue muppoBOro AaTyuKka Mo3BOJIAET MOMyduTh ocuuuiorpammy JIC
WHAYKIUH, BO3HUKAIOIIEH B KaTylIKe, IPU MPOJIETe 4Yepe3 Hee MarHura. JTo
MO3BOJIACT CpaBHUBATh 3HaueHHs MakcuMmanbHbiX OJJIC mpu mponere uepes
KaTylIKy MarHuTa C pa3HbBIMH CKOPOCTSIMH M C pPa3HOW MOJSPHOCTHIO,
aHaAJIM3UPOBATh BUJI MOJTy4YeHHOU 3aBHCHMOCTH, KOHCTPYHPOBATh
AKCIIEPUMEHTAIbHBIC 33]]a91 TT0 U3YUYCHHIO DJIEKTPOMAarHUTHON MHIYKIIUH.

[Mudposas naboparopusi MO3BOJSET OPraHU30BaTh MPOEKTHYIO U y4eOHO-
MCCIIEZIOBATEILCKYIO JCSITEIFHOCTh IIKOJIHHUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYPOUYHOU aesTenbHOCTH. Hanmuuune paznooOpa3HbIX MU(GPOBBIX NTATYMKOB J1aeT
BO3MOXHOCTh IPOBOJIUTH CaMble pa3HOOOpa3HbIE HCCIEOBAHUS, OMUPAsCh Ha
MHTEepechl o0yuaroumxcsa. B kauecTBe npumepa MOXHO MPUBECTU UCCIETOBAHUS
HKOJIOTUYECKON HANpaBICHHOCTH 1O BBISBICHUIO (AKTOPOB 3arpsA3HEHUs
OKpY>KaroIllel cpeibl, U3yUYEeHUIO 3KOJOTUYECKOTO COCTOSIHUS TTOMEIICHUH IIKOJbI,
MOYBbI, BO3JyXa B HAacCeJICHHOM MyHKTe U T.A. MccinemoBartenbckue padOThI €
MCIOJIb30BaHUEM IIU(PPOBBIX AATYMKOB II€JIecO00pa3Ho mpeiaraTh yyamummes 10-
11 kmaccoB B pamkax o0Os3aTENbHOW MJIsi HHUX MPOEKTHOW JESITEbHOCTH.
BreimonHeHne Takux MPOEKTOB SBISIETCS OCHOBAaHUEM JUIsl OICHKHM HE TOJBKO
ypoBHSI C(HOPMHUPOBAHHOCTH TPEAMETHBIX PE3yIbTaTOB, HO WTOTOBOM OIEHKU
JOCTHKCHHMSI METalpeIMETHBIX pPE3yJbTaTOB OOYYECHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIICHMBAIOTCS KakK B IMPOIIECCe MPOBEACHUS pabOThl, TaK U B MPOIECCE
3aIMTHl MPOEKTA WM UCCIIEIOBAHUS) U PETYJIATUBHBIX (KOTOPBIE OLEHUBAIOTCS B
IpoLIecCe BHITIOJHEHUS MMPOEKTA).

OcHarmienue st u3ydeHus: (PU3MKHU TMPEACTABICHO B BHJIE O0OpPYIOBaHUS
JUISL IEMOHCTPAIMOHHBIX OMBITOB M O0OpPYIOBaHUS IS JTaOOPAaTOPHBIX PabOT U
YUYEHUYECKUX OIBITOB, BKIIOYas OOILIyI0 Ui €CTeCTBEHHOHAYYHOIO IIHMKJIa
mudpoByro JabopaTopuio, a Takke IUGPOBYIO aboparopuio mo ¢uszmke (Kax
JOTIOJIHUTENBHBIN 3JIEMEHT ISl YIITyOJICHHOTO N3YYeHUS (PU3UKH).

JleMoHCTpaluoOHHOE o0opynoBaHue obecrnieurBaeT BO3MOKHOCTb
HaOmoAeHUsT OOJIBIIMHCTBA H3YYae€MbIX SBJICHHUH, MPOLECCOB M 3aKOHOB. IJTO
BO3MO>KHO TIPY ONITUMAaJILHOM COUYETAaHUH aHAJIOTOBBIX M U(POBBIX CPEICTB



HaOJII0JICHMS], aHATU3a U3MEpUTENIbHON nHpopManuu. Tak, Hanpumep, Al Kypca
(U3MKK OCHOBHOW IIKOJBI €CTh BO3MOYHOCTbH JIEMOHCTPAlUU KJIACCUYECKUX
JEMOHCTPALlMOHHBIX JKCIIEPUMEHTOB: TaJeHue Ten B Tpyoke HreioToHa,
JeMOHCTpalus AecTBusi aTMocepHoro aaBieHus, 3akoHa [lackans, uamMeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKICHUU), PUTSHKEHU MOJIeKy U T.4. HabGop
0 AJIEKTPOCTATUKE JAET BO3MOKHOCTD JIEMOHCTPAIIUU JIEKTPU3ALMH TEJ, 3aKOHA
COXpaHEHUs 3apsja, JMHUN HAPsSHYKEHHOCTH AJIEKTPUUYECKOTO MOJISI U T.J[. U MOXKET
HCIIOJIb30BAThCS Kak § Kiacce MpU U3YYEHHUH 3JIEKTPOMArHUTHBIX SIBJICHUM, TaK U B
10 kiacce npu U3y4eHUU JIEKTPOCTATUKHU.

[Ipn npoBeneHUH JAEMOHCTPALMOHHBIX OMBITOB JOJKHBI COOJIIOAATHCS
TpeOOBaHMS K HUX HaJSIIHOCTU (SICHasE M TIOHSTHAs IIOCTAaHOBKA OIIbITA),
BUJUMOCTH JUIsl BCEX Yydyaluxcd Kkiacca (NIpU HaTWYUM MEJKHUX JeTajei
UCIIOJIb3YETCd MX YBEJIMYEHHOE U300paKeHHWe TMpU TOMOIIM BeO-KaMephl),
HMOLIMOHAJIBHOCTH M, 10 BO3MOXXHOCTH, 3aHUMATEJIbHOCTU (JEMOHCTPALIMOHHBIN
OTIBIT JTOJIKEH BBI3BIBATh MHTEPEC YYalllUXCsl, CO3/jaBaTh MOTUBALMIO K W3YYECHUIO
mpeaMeTa) W yOeAWTEeNbHOCTH (MOKa3biBaTh TOT 3(PdEeKT, Ha JIEMOHCTPAIHIO
KOTOPOTO OH ObLT HAMPaBJICH).

OpHako peanu3anusi ACSITEIBHOCTHOTO TMOAX0Aa B 0OydeHHH (uU3HKe
NEPEHOCUT AKIEHT C JE€MOHCTPALMOHHOTO JKCIIEPUMEHTAa Ha YYEHUYECKHUU.
Hampumep, 1mo MexaHHKE HCCIEIOBAHUE KUHEMATHYECKUX 3aKOHOMEPHOCTEW,
3aKOHOB JIMHAMMKH, KOJIEOAaTeIbHbIX JBUKEHUN MEPEHECEHO B YYEHUYECKUU
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopyaoBanus. Ilpu wuzyuenun
ANEKTPOJMHAMUKHN J1abOpaTOpHOE O0O0O0pY/IOBaHHWE TO3BOJISIET HCCIEAOBATh HE
TOJIKO 3aKOHBI TOCTOSIHHOTO TOKa, HO C MCIOJb30BaHUEM KOMIIBIOTEPHOTO
ocuuiorpadga Mo3BOJSET MPOHAOMIOAATh M HCCIENOBATh AJIEKTPUUECKHE MU
IEPEMEHHOr0 TOKa, OJIOK JMOJOB TIO3BOJSET MCCIEA0BAaTh BOJIbTaMIIEPHbIE
XapakTepucTUku auona. Ilpu u3ydeHum onTuku jgabopatopHoe 000pyIOBaHUE
MO3BOJIAET U3YYHUTh 3aKOHBI T€OMETPUYECKOW ONTHKHU (MPEJIOMIICHHE CBETa B
NOJYLMJIUHAPE U MOJydeHUEe N300paXXeHHsl B JIMH3aX) U MPOHAOIIOAaTh OCHOBHbBIE
ABJICHUSI BOJIHOBOM ONTUKHM (MHTEp(EpeHLHs MU MOoJsipu3alusi), HUCCIeI0BaTh
I pakuuio cBeTa (Iu(paKIMOHHAS pELIETKA).

B cooTBercTBMM ¢ MpEeaIMETHBIMU pe3yjibTaTaMu OOy4YeHHUs (PU3UKe
000opyI0BaHUE ISl YYEHUUYECKUX ONBITOB 00ECIEYMBAET MPOBEJICHUE CIIETYIOLIUX
TUIIOB PaboOT, CrPYyNIUPOBAHHBIX MO BHJAM JEATEIbHOCTH, HE3aBUCHMO OT HX
TEMaTUYECKON MPUHATICHKHOCTH:

1. TlpoBenenue mnpsMbIX H3MEpPEHUN (PUINYECKUX BEIUYUH (U3MEpeHue
Macchl, oOBeMa JKHMIKOCTH, TEMIEpaTyphbl >KUAKOCTH, CHWJIbI, CHUJIBI TOKa,
HaNpsHKEHUs) C UCIIOJB30BaHUEM aHAJIOTOBBIX U LIM(PPOBBIX TPUOOPOB.

2. IIpoBepka 3a/laHHBIX MPEANONIOKEHUN (IIpsIMble U3MEpPEHUs (PU3UUYECKUX
BEJIMYMH W CpPaBHEHHME 3a/laHHBIX COOTHOLIEHUN Mex1ay HumH). Hampumep:
IpoBEepKa YCJIOBMH IUIaBaHMS TeEJ, YCJIOBHM paBHOBECHS pblyara u OJIOKOB,
3aKOHOMEpPHOCTEl  MOCJIENOBATEIbHOTO WM MApPAUIEIbHOIO  COEAMHEHUS
MIPOBOJHUKOB U T. 1.

3. Pacuer 1o nosy4eHHbIM pe3ysibTaTaM MPSMbIX U3MEPEHUN 3aBUCUMOTrO OT
HUX mapameTpa (B OCHOBHOM IIK0JI€) U KocBeHHbIe n3Mepenus (B 10-11 kmaccax).



Hampumep: yckopeHue Teina 0OpH PaBHOYCKOPEHHOM JIBMOKEHHH, YCKOPEHHE
CBOOOJHOrO MaJI€HUsl, JKECTKOCTh MPYXUHBI, KOAP(HUIIMEHT TPEHUS CKOIBKEHHUS,
MexaHu4eckas paboTa u MOIHOCTb U T. 1.

4. HabnrogeHue sBJICHUNA M TOCTAHOBKA OMNBITOB (Ha KaYECTBEHHOM YPOBHE)
no oOHapyXeHHI0 (AKTOPOB, BIMAIOIIMX HAa MPOTEKaHWE MAAHHBIX SIBJICHUIL.
Hanpumep: npsiMoiarHEHHOE paclipOCTPAHEHUE CBETA, AUCIIEPCHSI CBETA; U3yUCHHE
CBOMCTB M300pa)kK€HUs B IJIOCKOM 3€pKajie U T. II.

5. UccnenoBanue 3aBUCMMOCTH OJHOM (PU3MYECKON BEIMYMUHBI OT APYIrOM C
MPEICTABICHUEM DPE3YJIbTATOB B BUJAE I'paduKa M pacuyera UCKOMOTO MapaMeTpa.
Hanpumep: 3aBUCUMOCTH MyTH PABHOMEPHO ABWXKYIIErOCS Tela OT BPEMEHH
JBUKEHUSL Te€Ja; CWIbl TPEHHUS CKOJBXEHHUS OT CHUJIbI HOPMAaJbHOTO JABJICHMS,
KayecTBa OOpaOOTKM MMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOIIAU COIPUKOCHOBEHUS TEJ; CWJIbl YINPYTrOCTH OT YAJUHEHUs IPY’KUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMa MOIPYKEHHOM YacTU Tejla U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Te€ja, OT TIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO U T.JI.

JlaGoparopHoe o0opymoBaHuE obecrieunBaeT CaMOCTOSITEIbHBIN
YUYEHUYECKUN OSKCIIEPUMEHT, KOTOPBIA MOXKET HWMETh pasIudHble (DOPMBL:
(pOHTANBHBII AKCIEPUMEHT ((PPOHTAIBHBIE OMNBITHI M JabOpaTOpHbIE PAaOOTHI),
paboThl  MpPaKTUKyMa, YuyeOHO-UCCIEOBATEIbCKUE pPabOThl U MPOEKTHI
AKCIIEPUMEHTAJILHOTO XapakTtepa. [Ipm 3TOM HOPMAaTHBHO-00s13aTENbHBIM BHE
3aBUCUMOCTH OT YpOBHS u3ydeHHs] (u3uku (0a30BbIA WM YIUIyOJICHHBIH) U
oOpa3oBareiabHON MporpamMmbl (OCHOBHAs WJIM CpEeAHss IIKOJA) SBISIETCS
(GpOoHTaJIBHBIN SKCIEPUMEHT. IMEHHO MOCPEeCTBOM (PPOHTAIBHOTO IKCIIEPUMEHTA
JOCTUTAIOTCSL TMPEAMETHBIE Pe3yibTaThbl 3KCHEPUMEHTAIBHOIO XapakTepa, a
yYalIMMHCSl OCBAMBAIOTCSl CHOCOOBI JEMCTBHM, COOTBETCTBYIOUIME YKa3aHHBIM
BBIIIIE TISITH THIaM padoT. JlabopaTopHbIN MPaKTHUKYM Iieliecoo0pa3eH TOIbKO Mpu
yIayOJIeHHOM YPOBHE U3YUYECHHS MPEAMETA.

OnTuManbHbIM  JUISL  JTOCTIDKEHHUS IIesied TpoBeACHHsS] (POHTAIBLHOTO
HKCIIEPUMEHTA SBJSIETCSl TMPEACTaBICHHE JAOOpPaTOpHOro OOOpYAOBaHUS H

MaTepHUaJIOB B BUJI€ TEMAaTUYECKUX KOMILJIEKTOB [0 MEXAHHUKE, MOJEKYJISIPHON
(bu3MKe, 3JIEKTPUYECTBY U ONTUKE. VCnoap30BaHNEe TEMATUYECKUX KOMIUIEKTOB
CcocoOCTBYeT (OPMHUPOBAHUIO TAaKOrO Ba)KHEWIIEro YMEHHUA, Kak mnoadop
ydalMMUcs O00OpY/IOBaHHS B COOTBETCTBUM C LEIbIO HCCIENOBAHUA U3
M30bITOYHON HOMEHKIATYPhI MPEAJIOKEHHOTO KOMIUIEKTA; MO3BOJIIET MPOBOIUTH

HKCIEPUMEHTAIbHYIO pab0Ty Ha JIF0OOM 3Talle ypoKa; YMEHbILAET TPYAOBbIE
3aTpaTbl YYMTENs NpU TOArOTOBKE K YpoKaMm, IIOCKOJIbKY He TpeOyercs
NEPEKOMITIOHOBKA 000pY/1I0BaHUSI B COOTBETCTBUHU C 33JJadaMH KOHKPETHOTO YPOKa.

[Ipu nmaHMpoBaHUM MPAKTUYECKHX PaOOT BaKHO MMETh B BHUAY, UTO
IpeIMETHbIE Pe3yJIbTaThl SKCIEPUMEHTATBHOIO XapakTepa MOTYT OBITh OCBOEHBI
TOJIBKO IIPU ONTUMAJILHOM COUYETAaHUU KPATKOBPEMEHHBIX (PPOHTAIBHBIX OMBITOB U
OJIHOYACOBBIX JIA0OPATOPHBIX PaOOT.

Baxxnoe 3HaueHne wuMeeT TOT (aKT, YTO B COCTaB (PPOHTAIBHOIO
000pyI0BaHUs HApsLy C aHAJIOTOBBIMH BXOJAT U LU(POBBIE CPEACTBA U3MEPEHUSI.
K HMM OTHOCSITCS 3JIEKTPOHHBIN CEKYHAOMED C NaTYUKAMMU, SJIEKTPOHHBIE BECHI U



natyuku  uMdpoBoit  nmaboparopuu. Takum oOpa3oMm, TMpuU  MOPOBEACHUU
(pOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMSATCA C
AJIIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUN U BHIYMCIICHUM.

brok 0bopynoBaHus 1 yYeHHUUYECKUX padoT 1o ¢usuke chopmMupoBaH Ha
0aze mnepeyHs 00OpYIOBaHUSA i MPOBEJACHUS OCHOBHOTO TOCYJAapCTBEHHOTO
sK3ameHa 1o ¢usuke. Mcnonb3oBanue npuOOpoB U 000PYI0BAHUS C €AUHBIMU TS
BceX  OOydaloluXcs  XapaKTepUCTHUKaMH  IO3BOJIIET  CTaHJApPTU3UPOBATh
IIPOLIETypbl  BBINOJHEHUS SKCIEPUMEHTANBHBIX 3aJaHMM HAa JK3aMEHE U
00ecneunTh HaJIC)KHYIO OLIEHKY Pe3yJbTaTOB Ha OCHOBAHUHU HKCIEPTHOM MPOBEPKU
oTBeTOB oOyuaromuxcs. [Ipm 3ToM ocHOBaHMEM sl BBIBOJA O IMPaBHIBHOCTH
IIPOBEJICHUSI JTAHHOTO OIbITa SBIISIFOTCS PE3YJbTaThl, MOJYYEHHBIC Yy4Yal[UMUCS
MOCPEJICTBOM MPSIMBIX U3MEPEHUN 3a1aHHBIX (PU3HMUECKUX BEJIUYHUH.

HaGop anga 1npoBeneHHsT OCHOBHOIO —TIOCYJIapCTBEHHOIO  3K3aMeHa
oOecrieuynBaeT pa3pabOTKy HECKOJIbKUX OJHOTHUITHBIX 3a/IaHUi MPU UCTIOJIb30BAaHUU
OJIMHAKOBOTO OOOpYAOBaHUS C PAa3HbIMU XapaKTEPUCTUKAMHU. OITOT TOJXO]
1IeJIeCO00pa3HO MCIMOJIb30BaTh M MPU MPOBEACHUH (POHTAIBHBIX OIBITOB H
nabopaTopHbIXx padoT. Hampumep, mnpu npoBeeHUN HCCIIEOBAaHUS 3aBUCUMOCTU
CWJIbl TOKAa OT HANPSHKEHUS] MOKHO BBIJICIUTH B KJIACCE TPYIIIbI, KOTOPhIE OYyIyT
OPOBOJUTh  JAHHOE  UCCIENOBAaHHWE, MWCHOJB3YysS PE3UCTOPBl C  Pa3HbIM
CONPOTHUBJIEHUEM, U JIaMIIOUKy. [lo pe3ynbraraMm MOYKHO CPaBHUTH MOJYyYEHHBIE
3aBHCHUMOCTH, OOCYAMTH I'PaHUILbI BBIMOJHEHUS 3akoHa Oma JUIsl ydacTKa LIeTH,
OINPEJENHUTh COITPOTUBIIEHHS PE3UCTOPOB.

Cnegyer OTMETUTb, YTO TMpPU MPOBEACHUU (PPOHTAIBHBIX OMNBITOB U
nabopaTopHbIX pabOT B OCHOBHOM IIKOJIe€ TpeOyeTcsl 3amuch pe3ybTaTOB BCEX
OpsIMBIX ~M3MEPEHUH C ydeToM aOCONIOTHOM MOrpenrHocTH. 371ech MpH
UCMOJIb30BaHUM TPAAUIIMOHHOTO 000pyJI0oBaHUs (MEH3YpOK, JMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AaMIEpPMETPOB U BOJBTMETPOB AaOCOJIOTHYIO
MOTPEIIHOCTh 1IeJIeCO00pa3HO CBA3BIBATH C IIEHOM JelieHus Mpuobopa, a mnpu
nepexojie K HU(PpPOBBIM HHCTpyMeHTaM (UH(pPOBBIE BECHl U JAATYMKU) YUHUTh
paboTaTh C OMUCAHUSAMHU JTUX NPUOOPOB, BBIIEISS JaHHbIE 00 aOCOMIOTHON
MOTPEIIHOCTH, JTUOO0 NpeaIaraTb 3Ha4YeHHE MOrPEIIHOCTH B TEKCTE 3aIaHUM.

[Ipu mnpoBeneHUM UCCIEIOBAHUS 3aBUCUMOCTEH OJHOM (U3UYECKOU
BEJIMYUHBI OT JIPYroil ydaiuecs IOJKHBI OCBOUTH IOCTPOECHHE TpadUKOB C
yKa3aHUEM a0COJIIOTHBIX MOTPELIHOCTEH, a MpU MPOBEACHUH PabOT Ha MPOBEPKY
NPEANONOXKEHUH — yMETh CpaBHUBATHh 3HAYEHMS JBYX NPSIMBIX H3MEpPEHUU C
y4eToM aOCOJIIOTHOM MOTPENIHOCTU (HalpuMep, IMyTeM CpaBHEHUS HMHTEPBAJIOB
MOJIYYEHHBIX 3HAaUeHWW Ha YuciIoBOoM ocH). [IpoBenenwe wu3MepeHUd U
uccienoBanuii B kypce ¢uszuku 10-11 kiaccoB AOMOJHSIOTCS HCHOIB30BAHUEM
OTHOCUTEJBHBIX MOTPEIIHOCTEH, Yy4Yalluecs AODKHBI HAyYHTHCS pPacCUUTHIBATH
OTHOCUTEJbHBIE TOTPEIIHOCTH B IMPOCTEUIIUX CIy4yasx MPSAMBIX HU3MEpPEHUN H
CPaBHUBATh TOYHOCTh PA3IMYHBIX U3MEPEHUIA.

OOpamaeM BHUMaHHE, YTO OILICHHBAHHUE JIAOOPATOPHBIX PAdOT JOIKHO
0a3upoBaThCs, KAK U B KPUTEPUSIX OLEHUBAHMS HKCIEPUMEHTAIBHBIX 3aJaHHM
KM OI'D, He Ha npaBuIbHOCTH 0OPMIICHUS OTYETa O paboTe, a Ha



MPaBUILHOCTH JICUCTBHM TO CcOOpY YCTaHOBKH, MPOBEACHHUIO OMBITOB, CHSATHIO
MoKa3aHuil mpuOOpPoB.

OcHaieHue g W3y4eHUsT OWOJIOTMU MPEJCTABICHO KOMIUJIEKTaMHU
JICMOHCTPAIMOHHBIX BJIAKHBIX MPENapaTroB, repdaprueB W KOJUICKIUNA O Pa3HbIM
TeMaM Kypca OuoJOoruu, a Takxke HudpoBoil mabopaTopuel Uisl MPOBEACHUS
npakTuyeckux padbot. Kpome Toro, nmpu nzydeHunr OMOJIOTHU MOXKET UCIIOJIb30BaTh
mudpoBas jgaboparopuss Mo OWoOJOrHMM (KaK JOMOJHUTEIBHBIA 3JIEMEHT IS
yIIyOJIEHHOTO U3YYESHHS Kypca).

B yuebHoM mporecce ydvamuecs IOJDKHBI TOJYYUTh BO3MOXHOCTH
YYBCTBEHHOTO BOCTIPUSTHS U3yYaeMbIX SBJICHUA U 00HEKTOB. OHAKO M3ydaeMbie
SIBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEJICTBEHHO BOCIPOW3BEICHBI
WU TIOKa3aHbl B y4eOHOM momernieHuu. B aTom ciiyyae ydyeOHOe oOOpymoBaHue
JaeT BO3MOXHOCTh WX BOCIPOM3BECTH OIIOCPEIOBAHO, Yepe3 KOJUICKIIHIO,
repOapHbBIi JTUCT, MUKPOIIpenapaT, MOJIEb, BUACO(MPArMEHT | T.II.

Brnaxupie mpenapartbl TPEICTaBISIOT COOOW HATypajdbHbIE OOBEKTHI,
CMOHTHPOBAaHHBIC Ha CTEKJISHHOW IIJJACTUHKE M OIYIICHHBIC B CTCKJISHHBIN
WIMHIP C KOHCEPBUPYIOIIEH >KHAKOCTHIO, JTUOO MpEICTaBICHHBIE B IUIACTHKE.
3/ech mpeyIaraloTcsl TOTadbHBIE MpPENapaThl, MO3BOJIAIOINIME H3y4aTh BHEIIHEE
CTpOEHHE OpraHu3Ma Wiu ero yactu, (Hanpumep: «Kopenb 6000Boro pacrenus c
KITyOeHbKaMmy», «l[ ajoka»); aHaTOMUYECKHE TMpenaparbl, MpeaHa3HAYCHHBIC IS
M3Y4YEHUS] BHYTPEHHETO CTPOEHUSI OpraHU3Ma WK €ro OpraHoB (Hampumep:
«BuyTpeHHee cTpoeHue nATYmIKW», «BHyTpeHHee CTpOEHWE  MTHIIBIY);
OWoONOTHYECKUE TIpemapaThl, MJAlONIUe MPEACTABICHHE O CTagusX pa3BHTHS
opranu3ma (Hanpumep: «Pa3Butue KOCTUCTON pbIOBDY, «Pa3BuTHE KypHIIBD»).
Bnaxxapie mpemapaThl UCHOJB3YIOTCS KaK pas3laTOYHBIA MaTepuaja B TPOIECCe
JEMOHCTpAIUU TIPU M3YYCHHH HOBOTO MaTepHaia WX B IMPOIECCE BHITTOJHCHHSI
MPAKTUYECKUX 3aJ]aHui, pa3pab0oTaHHBIX HA UX OCHOBE.

['epbapum — coOpaHWE NTPECCOBAHHBIX, 3aCYIICHHBIX PACTCHUH WIM HX
yacTel MOMOraroT u3ydaTh pacTeHHE B KaOMHETe M y3HAaBaTh €ro B MPUPOJE, a
repOapu3aius — HanboJsiee MPOCTON Croco0 COXpaHEHUs! paCTeHUN W MX YacTeil B
TEUEHUE [UTUTENIBHOIO BpeMeHU. B mepeuyHe mnpejuiaraeTcss CUCTEMaTHYECKUIN
repOapuii (Hampumep, «OCHOBHBIE TPYNIBI PACTCHHI») M TepOapuil mo oOriei
Owonornun  (KOTOPBIA  TO3BOJIIET  NPOWJUIIOCTPUPOBATH  M3MEHYUBOCTD,
HUCKYCCTBEHHBIH OTOOp, CHCTEMAaTHYECKHE KATETOpUM U BUI000pa3oBaHUE,
JTUBEPTCHIIMSI W KOHBEPICHIWS, TOMOJIOTMYHBIE U aAHAJOTUYHBIC OpPTaHBbI,
pPyIMMEHTapHbIE OpraHbl, apoMmopdo3, wuguoamantanus (EHOTUI W TEHOTHIL,
MOJIUTIONINSI, OTJAJICHHAs THOpUIW3ANMs, B3aMMOJICHCTBHE PACTCHHH C
a0MOTHUYECKUMH (DAKTOpPAMU CpeJbl, B3aUMOJEHCTBUE PACTEHUU C OMOTUYECKUM
dakTopamu cpenbl). [epObapHblii Marepuan HCHOJB3YIOT KaK pa3/laTOYHBIM
MaTepral I8 JIEMOHCTPAIlMM HW3y4aeMbIX OOBCKTOB, JUISI  BBITIOJIHCHHUS
NPAKTUYECKUX 3aJaHUI MPU 3aKPEIJICHUU MaTepuaa WK JUArHOCTUKH YYeOHbIX
pE3yIbTATOB.

Taxke mpeAcTaBieHbl KOJUIEKIIMM — HAOOpBI MPEIMETOB WM BEIIECTB,
MOJO0PAaHHBIX 10 OINpeACNieHHbIM TNpu3HakaMm. OObeKTaMH HUX MOTYT OBITh
pacripaBiICHHBIC U 3aCYIIICHHBIE HACEKOMBIC, PAKOOOPa3HbIE, PAKOBUHBI



MOJUTIOCKOB, OTJEJIbHBIE YAaCTH CKEJIETOB >KMBOTHBIX. B KOMIEKIUSAX COYETAIOT
HaTypaJdbHbIE OOBEKTHI C WX U300pKCHHWEM B BUJE PUCYHKOB WM MYJISDKEH —
umutauui. [lpemnoxeHHple B mepeyHe MOPQPOJOTHYECKHE KOJUIEKIIMU JaroT
NPEJICTABJIEHHE O BHEIIHEM CTPOEHUU OPraHOB WM HX 4YacTed, MO3BOJIAIOT
IPOBOJUTH CPaBHEHUSI OOBEKTOB, BBISICHATH WX OOIIME YEPTHI U YEPTHI Pa3Inyuus
(manpumep: «IIpeacraButenu OTPsSIOB HACEKOMBIX» M JIp.); OOIIEOMOIOTHYECKHE
KOJUIGKIIMM  TIO3BOJISIIOT ~ BBISICHATH  B3aMMOCBSI3M B OPraHUYECKOM  MHpE,
paccMaTpuBaTh pPa3BUTHE OPraHU3MOB, MPOCICKHUBATH OOIMIEOMOIOTUYECKUE
3akoHOMepHOCTH (Hampumep: «lIpuMepbl 3alUTHBIX TMPUCTIOCOOIECHUN Y
HaceKoMbIx»). Komneknmm, kak u repOapuu, HCIONB3YIOT KaK pa3laTOYHbBIN
MaTrepuag IS JEMOHCTpAIlMU M3y4aeMbIX OOBEKTOB, IS  BBIMOJHEHUS
MPAKTUYECKUX 3aJaHUHN TPU 3aKPETUICHUH MaTepuaia Wid JUarHOCTHKU y4eOHBIX
pE3yIbTaTOB.

O3HaKOMJIGHHE YYalIUXCS C MHUKPOCKOIUYECKHUM CTPOCHUEM >KHBBIX
OpraHM3MOB — OJ[HAa W3 TJABHEWUIIUX 3a7ad HAyKH, IMO3BOJISIONIUX TOJBECTH
IITIKOJIBHUKOB K TOHWMAHHUIO €IMHCTBA OpraHu4eckoro mupa. /s mpoBeneHus
nabopaTopHbIX paboT B IUGPOBYIO JIAOOPATOPHIO BKIIOYEH MHUKPOCKON, a B
KOMILJIEKTE MOCYAbl U 000PYAOBaHUS OOIIEro Ha3HAYEHUSI UMEIOTCS HEOOXOAUMOE
OCHAILIEHHE JUIsl IPOBEJAEHUS 1a00paTOPHBIX PadoT.

[MudpoBass  nmaGopatopuss  BKJIOYaeT HAOOp  JJIsi  M3TOTOBJICHUS
MUKponpenaparoB. CBexue mpenapaTbl HW3rOTABIMBAIOT [JIsi HEMEIJIEHHOTO
paccMmoTpeHus. K HUM OTHOCSITCS KUJIKOCTHBIEC (0OOBEKThI OOBIYHO MOMEIIAIOTCS B
BOJIY, a MPenapaTbl COXPAHIIOTCS B TEUEHUE HECKOIBKUX JIHEH), cyxue (Harmpumep,
YacTUIly MTUYBEro TMepa, TMPOCTO TMOJIOKUTh Ha TMPEIMETHOE CTEKIO U
MUKPOCKOIIUPOBATH), JKMBbIE IMpenaparbl (Ma3Kd — Karuld >KUJIKOCTH, HalpuMep
KPOBH) W BUTAJbHBIC MpenapaThl (KOTOpPHIE HCIOJB3YIOTCS HJsi H3yYCHUS
MaJOKJIETOYHBIX  OOBEKTOB  (NPOCTEMIINX, KOJOHWUW  BOAOpOCIEH), A
HaOmoAeHUs ABWKeHUs (Tydenbku, ameOnl). [IpuroroBieHne MuKpompemnapara
BBIPA0ATHIBACT Yy YYAIIErOCs] HABBIKA CAMOCTOSATEIBLHON PabOThI, aKTUBU3UPYET UX
MO3HABATEIILHYIO JIEATEILHOCTh M 3HAKOMHUT C TEXHUKOW M METOJIUKOW HAYIHOTO
uccnenoBanus. B mudpoByro sabopaTopuio BKJIIOUYEH Takke U Habop
MUKPOIIPENapaToB, KOTOPBIM COACPKUT MOCTOSIHHBIE MpENapathl, JOJIroe Bpems
COXPaHSIOUIUECS B IPUTOHOM JUISI MUKPOCKOTIMPOBAHUS BUJIE.

Crnenyer OTMETHTbH, YTO HApSAYy C UCHOJIb30BAaHUEM MEPEUUCICHHOTO BBIIIE
y4eOHOTO 000OpYJIOBaHUS BaXHYIO pPOJIb B M3YYCHUH OWOJIOTHH WIPAIOT
MPUPOJHBIE OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIy4aeB TOJBKO OHU MOTYT
oOecrieuynTh HaWOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAHUN ydamuxcs,
MOMOTaT (DOPMUPOBAHHIO Y HUX MPABUILHBIX OMOJOTHYECKHX 3HaHWHA. K Takum
KUBBIM OOBEKTaM OTHOCST PACTCHHsI, >KHBOTHBIC JKMBOTO YTOJIKa, aKBapuyMma,
teppapuyma. IHPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaMU
ABJISIFOTCSL DKCKYPCUU B OMOJIOTMYECKHE U KpaeBEeIUECKHE My3eH, OOTaHMYECKHe
caZbl, 300MapKd U OKPY’KAIOIIME IIKOJY €CTECTBEHHbIE M MCKYCCTBEHHBIE
IPUPOAHBIE COOOIIECTRA.

TpanuuuoHHble OMOJIOTHYECKHME MYJSDKM M MOJETH B HACTOSIIEE BpeMs
YCHENIHO 3aMEeHSI0TCA U(PPOBBIMU 00pa30BaTEIbHBIMU PECYPCAMMU:



BUJIeOparMeHTaMH, aHUMalluei, BUPTYaJbHbIMU Jiaboparopusimu. Lludposbie
oOpa3oBareibHbIE PECYpChl HE MOTYT CTaThb INOJHOLEHHOW 3aMEHOM pealbHBIX
MPUPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH MO3HAKOMUTHCS ¢ O0jiee MUPOKUM
KPyroM  OOBEKTOB,  CO3/JAal0T  MNPEANOChUIKM IS  MHTEHCU(UKALIU
o0pa3oBaTeIbHOrO IMpolecca M 00eCreurBalOT HE3aMEUIMTENIbHYI0 OOpaTHYIO
CBSI3b, KOMIIBIOTEPHYIO BU3YaTU3alNI0 HH(GOPMAIIH, aBTOMATU3AIUIO YIIPABICHHUS
y4eOHOM JESITeIbHOCTHIO U KOHTPOJIb €€ PE3yIbTaTOB.

OcHamienve  Jid  M3Y4YEeHMS]  XMMUM  [PEACTABIEHO B BHUJE
JEMOHCTPALlMOHHOTO O0OpYJOBaHUS, KOMIUIEKTa XHUMHUYECKUX PEAKTUBOB C
HEO0OXOAMMBIM O0OpPYAOBaHUEM K3 OOIIEro KOMIUIEKTa MOCYJbl U 000pYyA0BAHMUS
JUISl YYEHUYECKUX OMBITOB M KOMIUIEKTa KoJuieKiuii. Kpome Toro, npu uzydeHuun
XUMHUU MCHOJb3yeTcd 00Imas Il eCTEeCTBEHHOHAYYHOTO IuKia IudpoBas
nabopaTopus, a Takxke 1udpoBas gadbopaTopusi Mo XUMHUM (KaK JOMOJTHUTEIbHBIN
AJIEMEHT /ISl YIIIyOJIEHHOTO U3YUYEHUS] XUMUHN ).

JIeMOHCTpAlIMOHHBIN JKCIIEPUMEHT SIBIISETCSA Ba)XXHOW YaCThIO OOy4YEHHUS
XUMHHU. 371€Ch BaXHO MOMHHUTH, YTO MPHU €ro MPOBEACHUM 00A3aTEIbHO JOJKHBI
OBITH COOJIIO/IEHBI BCE HEOOXOIUMBIE ITATIbI:

IIOCTABKA LIEJIU IKCIIEPUMEHTA,

OMKCaHUe HEOOXOAUMOTO ISl €0 BBIMOJIHEHUSI 000PYI0OBaHUS U PEAKTUBOB,

IUTAHUPOBAHUE MOPSIIKA IPOBENICHNUS,

OMHCaHUE UCXOIHBIX BEUIECTB,

IPOTHO3UPOBAHUE OXXKHMJIAEMBIX B PEAKIMOHHOM CMECH HU3MEHEHHH U
PE3yJIbTaTOB AKCIIEPUMEHTA,

OMKCaHue U3MEHEHU, TPOU3OIIEIIINX C BEIIECTBAMH,

dbopMyIMpOBKa BBIBOJIOB U3 SKCIIEPUMEHTA,

CO3JaHUE PHUCYHKA DKCIIEPUMEHTAJIbHOM YCTAHOBKM W COCTaBIICHHE
YPaBHEHUSI pEAKIIUH.

B mpouecce mnpoBeaeHHs IEMOHCTpALMi, ydallMecs OCBAauMBAIOT ATaIlbl
NPOBEJCHUS OIBITa, MO3TOMY Haunbosiee 3(P(PEKTUBHBIM SBISIETCA HE MPOCTOE
ONKCAaHUE OTbITA YYWUTENEM, a HCIOJb30BaHHE 3BpUcCTHUYEecKOr Oecenpl. [lpu
peanu3anuy Takoro ClieHapHsl JaKe HE OYEHb CIIOKHBIM ONBIT 3aHUMAET JOBOJIBHO
MHOTO BpPEMEHHM, HO CJEJOBAHME €My [03BOJSET OOECHeYUTh IOHUMAaHUE
OOy4aroNIMMHUCS NPHUEMOB HAYyYHOI'O IO3HAHUS W MCHOJB30BAHHE HX YXKE B
CaMOCTOATENbHON NIEeATebHOCTH B MPOLECCe YUYEHWYECKOro sKcrnepuMenTta. Ha
Ha4YaJIbHOM JTamne u3ydeHus Xumuu (B 8-9 Kijaccax) MMEHHO TakoW MOAXO
NO3BOJISIET  JOCTUYh  MAaKCUMalbHOM  A((PEKTUBHOCTH  OT  MPOBEACHHUS
7a00paTOPHBIX U MPAKTHYECKUX padoT, a Takke CHOPMUPOBATH y yYaIIMXCA
OTBETCTBEHHOE OTHOIIEHHUE K 3KCIIEPUMEHTY.

[Ipu ouLEHUBaHUMU YUYEHHUYECKHX MPAKTUYECKUX pabdoT 1eaecoodpaszHo
YUMTBIBATh MOJXO/bI, HCIOJIB3YIOIIME B 3K3aMEHALIMOHHBIX MaTepuanax. Tak, B
HACTOSIIIIEE BpeMs IpeiaraeTcs AKCIIEPUMEHTAIbHOE 3aJlaHue,
IIpeIyCMaTpUBaIOIIee BHIOOP JBYX BEUIECTB U3 IIATH NPEAJIOKEHHBIX H
MIPOBE/ICHUE C HUMH PEAKLNN, OTPAXKAIOIUX XUMUYECKHUE CBOMCTBA YKa3aHHOTO B
YCJIOBHMHM 3a7aHusl BenlecTBa. OLEeHMBaHUE WJET HA OCHOBAHUM OTYETA YUEHHKA O
MpojiesIaHHOW paboTe (ypaBHEHHUs peakiivii, BHIBOJIBI O HAOMIOACHUSAX) U Ha



OCHOBAaHHUU TMPSMOrO HAOIOJCHUS 32 JCUCTBUSIMU YUYEHHKA IO MPOBEICHUIO
onbITOB. [Ipu 5TOM BBIJESIOTCS ATAIbl 0TOOpa BEIIECTB U CMEIITMBAHUS BEILIECTB B
COOTBETCTBHUHM C MyHKTaMH MHCTPYKIIMU K padoTe.

BaxxnelnmM HampaBieHUEM KaK JEMOHCTPAIMOHHOTO, TaK U YYEHUYECKOTO
AKCIIEPUMEHTA JIOJDKHO CTaTh MCIIOJIb30BaHHUE IM(PpoBON J1labopatopuu, KoTopas
MO3BOJISIET OPraHU30BaTh XUMHUYECKUN SKCIEPUMEHT Ha NPUHIUIUAIBHO HOBOM
YPOBHE, IEPEHUTH OT KaU€CTBEHHOMN OIICHKH HAOIOaeMBIX SIBICHUM K CHCTEMHOMY
aHaIM3y KOJWYECTBEHHBIX XapakTepuctuk. [Ipu pabote ¢ marumkamu mudpoBon
nabopaTopun 0OecTeunBaeTCsi aBTOMaTU3UPOBAHHBIN cOOp ¥ 00pabOTKa aHHBIX,
XOJl SKCTIEPUMEHTa MOXKET OTOOpakaThCsi B BHUJE TpaUKOB WM TMOKAa3aHUUN
MpUOOPOB, a pe3yJbTaThl SIKCIEPUMEHTOB MOTYT COXPAHATHCS JIUTEIBHOE BPEMSI.
Hanbonee akTyanbHbIM JJIsI XUMHM SIBISIETCA MEPEXOJ K KOJIMYECTBEHHBIM
XapakTepUCTUKaM, KOTOPbIH  MOXHO  MPOWUIIOCTPUPOBATh  CIAEAYIOUIUMHU
MIpUMEPaMHU: U3YyUYECHUE CTPOCHUS IUIAaMEHH, ompeaeneHue pH B pa3HbIX cpenax,
OTpENICJICHNEe CKOPOCTH PpEAKIUM, U3YYEHHUE BIUSHHUS KOHIEHTpPAllUU U
TeMIIEpaTypbl HA CKOPOCTh PEAKIIUH.

[Mudposas mabopaTopusi MO3BOJISIET PEATU30BATh MEKIPEIMETHBIE CBS3HU C
IPYTUMH  TIpeAMETaMU  €CTECTBEHHOHAYYHOIO  I[MKJIA, TOCKOJIBKY  JaeT
BO3MOXXHOCTh ~ BBINIOJHSTh HMHTEIPUPOBAHHBIE y4eOHbIC KCCIENOBAHUS IO
€CTECTBEHHBIM HayKaMm, HIPUMEHSITh W OCBAaWBaTh DJIEMEHThl CTaTUCTUKU U
MH(POPMAITMOHHBIE TEXHOJIOTHUH.



INPUMEPHbBINA NEPEYEHDb

Ipuiaoxenue Ne 6

K MeToanyecKkum PEKOMECHIAITUAM

OBOPYJAOBAHUSA, PACXOIHBIX MATEPUAJIOB, CPEJICTB OBYYEHHUSA U BOCIITUTAHUA JIA CO3JAHUA 1
OBECINEYEHUSA ®YHKIIMOHUPOBAHUSA IEHTPOB OBPA3OBAHUSA ECTECTBEHHO-HAYUYHOHN U

TEXHOJOTMYECKOM HAITPABJIEHHOCTEHN «TOYKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPTAHU3AIIMSX,

PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX

CTAHJAPTHBIA KOMILJIEKT

TABJIMLIA Nel

KosmuecTBo equHML 1151
0011e00pa3oBaTeJbLHBIX
OpraHu3anuii, He

KosanyecTBo enunun 1is
0011e00pa30BaTeIBLHBIX

Ne HaumenoBanue KpaTlme NMPUMEPHDBLIC TEXHUYECKUE XaPAKTCPUCTUKH OpFaHH?»alll/lﬁ, SABJISIIOLIIMXCS
o0opyroBaHus ABIAIOMHUXCH MAJIOKOMILJIEKTHBIMH, €]I.
MaAJOKOMIIVICKTHBIMH, €/1. H3M.
H3M.

EcTtecTBeHHOHay4YHasi HAIPABJIEHHOCTD

1. | Obiee obopynoBanue (pusuka, XumMus, 0U0JIOTH)
[{udpoBoii JaTYHUK TEKTPOIIPOBOTHOCTH
Hudposoit narunk pH
[{udpoBoii JaTUHUK MMOJTIOKEHHS
[udpoBoit faTYNK TeMIepaTypsl

Llndbposas HPI(l)pOBOI:/I JATYUK a6COJ'IIOTH01“0VI[aBJIeHI/I$I
1.1. | naboparopus Hudposoit ocimimorpadudecKkuii 1TaTIuK 3 . 2 .

yueHnyeckas (pusuka,
XUMHsI, OMOJIOTH)

Becsl anextponnsie yueoHsie 200 r

Muxkpockor: uppoBoi WK oNTUYECKUH ¢ yBeanueHueM ot 80 X
HaGop a5t MU3roToOBIEHUST MUKPOIIPENapaToB

Muxkponpenapatsl (Habop)

CoenuHHTENbHBIE TPOBOJIA, TPOrPAMMHOE 0OecIieueHre, METOAMYECKIE
yKa3aHUs

KOMIUIEKT COITyTCTBYIOIIMX JIEMEHTOB JIJIS OIIBITOB IO MEXaHHUKE
KOMIUIEKT CONYTCTBYIOIIMX 3JIEMEHTOB JIJIsl ONIBITOB IO MOJIEKYJISIPHOM




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.
H3M.

¢buznke

KOMIUIEKT  COIYTCTBYIOIIUX
ANIEKTPOJMHAMHUKE

KOMIIIEKT COIYTCTBYIOUIMX 3JIEMEHTOB JUISI OTIBITOB TIO ONITHKE

OJICMCHTOB JIIA OIIBITOB

110

1.2.

KommiuekT mocyasl u
00opyIoBaHus TUTSt
YUECHHUUYECKUX  OIBITOB
(puzmka, XUMUS,
ouonorus).

TatuB 1a00paTOPHBIA XUMUYECKUN

Ha6op uamek Ilerpu

HaGop uHCTpyMEHTOB NpenapoBaIbHbBIX

JIokKa 171 COKUTaHUS BEIeCTB

Crynka dapdopoBas ¢ IECTHKOM

Habop 0anox asnst xpaHeHus TBepAbIX peakTuBoB (30 — 50 mur)
Habop cxisiHOK (p1akoHOB) U1 XpaHEHUsI PACTBOPOB PEAKTHUBOB
Ha6op nmpubopox (I1X-14, I[1X-16)

[Tpubop 11t mosyyeHus ra3on

CromproBKka

I'oprouee 11 cIUPTOBOK

OunbTpoBanpHas Oymara (50 mT.)

Konba konnueckas

[Tanouka cTexisiHHAsA (C pe3MHOBBIM HAKOHEYHUKOM )
Yameuka 17151 BIIapuBaHUs (BbIMapUTEIbHAS YalIeyKa)
MepubIii nuauHAp (TIIACTUKOBBIN)

Boponka crexisiHHast (Masasi)

Crakan crexsaubIi (100 mt)

["a300TBO/IHAs TpyOKa

BHNOJIOT'USA

2.1.

Kommnekr
MpenaparoB
JIEMOHCTPALIMOHHBII

BJIa’)KHBIX

Ha3HAYCHHE: IEMOHCTPALMOHHOE,
Marepual KOHTeMHepa: IUIACTHK,
TrEepMETUYHAs KPBIIIKA: HAINYKE,
KpEIUJICHUE HKCIIOHATA: HAJIM4HE,
KOHCEPBHPYIOIIEE BELIECTBO: HATUUUE,
HaKJIeKa C HANMEHOBAHUEM: HAJIMYHE.

1 .

1 .




KoanuecTBo CAUHUI TJIs

KoauyecTBO eqMHHUIL AJI5
0011e00pa3oBaTeJbLHBIX A e

OpraHM3AIMIL, He 001eo0pa3oBaTeIbHBIX
HaumeHoBaHue KpaTkue npuMepHbIe TEXHUYECKHE XaPAKTEePUCTHKH Y s OpraH3AIHii, TBJISIOMIXCS

o0opyroBanus ABJIAIOLHUXCS
MAJTOKOMILTEKTHBIMH, €/
H3M.

MaAJOKOMIIVIEKTHBIMH, €.
H3M.

He MeHee 10 mpenapaToB U3 NPUBEIECHHOIO HUXKE CIIUCKA:
Bnaxxnerit npemapar "be33yoka"

Bnaxusiii npenapar "['agroxa"

Brnaxusiii npenapat "BHyTpeHHee cTpoeHne OproXOHOroro MoJurocka”
Bnaxuslii npenapar "BHyTpeHHEEe CTPOESHUE KPBICHI"

Brnaxuslit npenapar "BHyTpeHHee cTpoeHue JISrymKu”

Bnaxuslii npenapar "BHyTpeHHee CTpOEHUE ITHLIBI"

Brnaxuslit npenapat "BHyTpeHHee cTpoeHue pbiob"”

Bnaxusiii npenapar "Kapacp"

Brnaxxnsrit npemnapat "Kopers 6060Boro pacteHus ¢ KiryoeHbKamu'"
Bnaxuslii npenapar "KpeseTtka"

Brnaxusiit npenapar "Hepenna"

Brnaxxusiii npenapat "Pa3zBuTtie KOCTUCTON pHIObI"

Brnaxusiit npenapar "Pa3zButue kypuupl"”

Brnaxusiii npenapat "Cuudomenysa”

Bnaxusiit npenapar "Tputon"

Brnaxxusiit npenapat "Yepenaxa 6onotTHas"

Brnaxusiit npenapar "Yx"

Bnaxusiii npenapar "Amepuna"

Haznauenue: n1eMoHCTpaIiMOHHOE,

OCHOBA JJIsl KpeIJIeHUs1: TepOapHbIif JIHCT,

CIIMCOK 3KCIIOHATOB: HAJTMYHE

He MeHee § repOapueB U3 MPUBEIEHHOTO HIDKE criucka: HazHaueHue:
JIEMOHCTPALIMOHHOE,

OCHOBA JJIsl KpeIJIeHUs: TepOapHbIif JIHCT,

CIIMCOK 3KCIIOHATOB: HAJIUUne

He MeHee § repOapueB U3 MPUBEAEHHOIO HIKE CIIHCKA!
I'ep6apuii "/lepeBbst u KycTapHUKH"

I'epOapuii "/Iuxopactyuue pacteHus"

['epGapwuii "KopmoBrie pactenus"

Kommiekr  repOapues

JIeMOHCTPALOHHBIH 1 our. 1 wr.




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.
H3M.

I'epOapuii "KynbrypHble pacTenus"

I'epGapmii "JlekapcTBeHHBIC pacTeHUS"
I'ep6apuit "MenoHocHble pacTeHUS"

I'epGapwuii "Mopdonorust pacrenmii"

I'epOapuii "OcHOBHBIE I'pyMIbI pacTeHUH"
I'epbapuii "Pacturtenbhbie coodiecTna"
I'ep6apuii "CenbCKOX03sIIICTBEHHBIE pacTeHUS"
['epGapwmii "AnoButsie pacteHus"

['epOapwuii K Kypcy OCHOB 10 O0IIei OMOIOTHHI

2.3.

Kommexkr  kosmekumii
JIEMOHCTPALIMOHHBIN
(mo pa3HBIM TeMaM
Kypca OMOJIOTHH)

Haznauenue: n1eMoHCTpaIiMOHHOE,

OCHOBA JJIs1 KPEIUICHUS: HAJINYHE,

HaKJICHKU C HAMMEHOBAaHUEM: HAJIMYKE

He MeHee 10 KouleKuni U3 NPUBEAECHHOTO HIXKE CITUCKA!
Konneknus "I'onocemennsie pacTeHus"
Konnekuus "Oburarenu Mopckoro aHa"
Komnexnusa "[lameonronornueckas”
Komnexkuua "lIpencraBurenu  OTpsiioB
HACeKOMBIX: He MeHee 4

Komnexuus "[Ipumeps! 3alIUTHBIX IPUCIIOCOOICHUN Y HACEKOMBIX "
Komnexknusa  "llpucnocoOuTenbHble W3MEHEHHS] B~ KOHEYHOCTSIX
HACEKOMBIX"

Konnekuus "Pa3Butre HaCEKOMBIX ¢ HEMOJIHBIM IIpeBpaleHHeM"
Komnekuus "Pa3Butre HaCEKOMBIX € ITOJIHBIM IIPEBPALLIEHUEM "
Komnnekuusa "Passurue nieHunn"

Komnexuus "Passutue 6a60uku”

Komnexnus "PakoBUHBI MOJUTFOCKOB"

Komnexuus "Cemeiicta 6a60uek”

Konnekuus "CemeiicTa xykoB"

Komnexnusa "Cemena u mioasr"

Komnekuus "®opma coXpaHHOCTU MCKOMAEMbIX PACTECHUH U )KMBOTHBIX"

HACEKOMBIX"  KOJIMYECTBO

1 mIT.

1 mT.




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st

001eo0pa3oBaTeIbHBIX

OpraHu3anuii, sIBJISIOIHXCS

MAJIOKOMILIEKTHBIMH, €/1.
H3M.

Hab6op maneonronornyeckux Haxonok "[IporncxoxaeHue yenopeka”
KOJIMYECTBO MOJIeNeH: He MeHee 14

XUMUA

3.1.

JIeMOHCTpaInoHHOE
obopymoBaHue

CocTaB KOMILIIEKTA!

Cronuk noabeMHubliit Haznauenue: cOopka y4eOHBIX yCTaHOBOK,
pasmep crosiemHunbl: He MeHee 200%200 MM,
TUTAaBHBIN TIOJBEM C TTOMOIIBIO BUHTA: HATUYHE
IItaTns J€EMOHCTPALIMOHHBIN XUMHUYECKUH:
JEMOHCTpAIHs MPUOOPOB U YCTAHOBOK,

OII0pa, CTEPKHHU, JIATIKH, My(ThI, KOJIbIIA: HATMYHE,
BO3MOXKHOCTH 3aKPETICHHUS DJIEMEHTOB HA Pa3IMYHON BHICOTE: HATHUNE
Armnmapar s POBEIEHUS XUMHYECKHX peaknui: Hasnauenwe:
JEMOHCTpPAILMS XUMUYECKUX PEaKIui,

MOTJIOTUTEIb MAPOB U T'a30B: HATUYHE,

MaTepHaj KOJObI: CTEKIIO

Habop nms snexTponusa 1eMOHCTpalmoHHbIi: HazHaueHue: nzydyenue
3aKOHOB JJICKTPOJIN3a, COOpKa MOJIEIIA aKKYMYJIATOPA,

€MKOCTb: HaJluue,

AJIEKTPOJIbI: HATUIHE
Kommuiekr  MepHBIX KOO
JIEMOHCTPAIIMOHHBIC OTIBITHI,
00beM k0160: ot 100 M 10 2000 M,

KOJINYECTBO K0J10: He MeHee 10 miT.,

MaTepuai Kojib: CTEeKIIO

Ha6op ¢makonos (250 — 300 M1 [uis XpaHEHUS! paCTBOPOB PEAKTHUBOB).
Haznauenwue: xpaHeHrue pacTBOPOB PEaKTHBOB,

KOH4uecTBO (priakoHOB: HE MeHee 10 miT.,

MaTepuai (IaKoHOB: CTEKIJIO

npoOKa: HaJInuue
[Mpubop st

Hazunauenue:

MaJIoro obbeMma: Haznauenue:

OIIBITOB IIO XHWMHUH C  JJICKTPUYCCKHUM TOKOM

1 .

1 1.




KosimuecTBO eqMHUI IS
0011e00pa3oBaTeJbLHBIX

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX

Ne HaumenoBanue Kparkue npuMepHbIe TEXHHYECKHE XaPAKTePHCTHKH OpraHu3aNMii, He OpraHu3aIMii, SIBIAIOMHAXCH
o0opynoBaHus HABJIHIOMHXCS MAaJIOKOMILJIEKTHBIMH, €]I.
MaJOKOMIIVIEKTHBIMH, €. H3M.
HU3M.
(;mabopaTopHbIif)
[Tpubop /1 WITIOCTPAIMK 3aKOHA COXPAHEHHSI MACcChl BEIIECTB: COCY/
JlangonpTa: HaIM4ue,
npoOKa: HaM4Iue,
TUT TIpUOOpa: TeMOHCTPAITMOHHBIN
JlenutenbHas BopoHka: HazHaueHue: pa3aeneHue AByX KHIKOCTEH 1o
IJIOTHOCTH,
MarepHua BOPOHKHU: CTEKIIO
VYcranoBKa [t eperoHku BemiecTs: HazHaueHnue: 1eMoHCTpaius
OYHCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOIUIIBHUK JIJIs1 OXJIAXKICHHS, AJJIOHXK, TPOOKa: HAJIMYHE,
JUTMHA YCTaHOBKH: HE MeHee 550 mm
[TpubGop a1 monyyeHus ra3oB: Ha3HAYCHHE: TIOJYYCHHE Ta30B B MAJIBIX
KOJIMYECTBAX,
COCTaB KOMIUJIEKTA: HE MEHee 6 IPEeIMETOB
bans komOuHMpoBaHHas naboparopHas: baHs BonsHas: HaIH4ue,
KOJIbIIa CMEHHBIE C OTBEPCTUSAMH PAa3HOTO TUAMETpa: HaJuvHe,
TUTUTKA SJCKTPUUECKas: HaTnuue
dapdoposas ctynka ¢ nectukoM: Haznauenue: 11t pa3MesbueHus
KPYMHBIX (Ppakinii BEIIECTB U MIPUTOTOBIICHHSI IIOPOIITKOBBIX CMECEH
Kommiekt repmometpos (0 — 100 C; 0 — 360 C)
CocraB KOMILIEKTA:
Ha6op «Kucnote» (a30THas1, cepHas, coisiHast, oprodochopHas)
HabGop «l'mapokcumer» (Tmapokcuy —Oapusi, THIPOKCHA K,
39 Kommiekt xumudeckux THJIPOKCH]T KaJIbIUs, TUAPOKCUI HATPHS) | wr 1 wr.

PEaKTHUBOB

Ha6op «Oxkcumbl MeTaiuioBy (aIFOMUHUS OKCHJI, Oapusi OKCHJI, JKelle3a
(IIT) okcua, kanbLus okcua, Marausa okcun, meau (11) okcua, nunka
OKCH]T)

Ha6op «lllenounsie 1 meI09YHO3eMENbHBIE METALIb (JINTUH, HATPHA,
KaJIBITHI)




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.
H3M.

Hab6op «MeTtamis»y (adrOoMUHUM, JKe1e30, MarHui, Me/ib, IUHK, OJIOBO)
Ha6op «lllenouynsie u meaoyHO3eMeNbHbIE METALIbD (JINTUHM, HATPH,
KaJIbIIHIA)

Ha6op «OrneomnacHsie BemiecTBa» (cepa, ¢gocdop (KpacHbIi), OKCHUL
hocpopa(V))

Ha6op «I"anmorens» (noxa, 6pom)

HaGop «l'anorenuap» (aIrOMHHHUS XJIOPUA, aMMOHMS XJIOpHUI, Oapus
xyopua, xeneza (III) xmopun, kamus Honuma, Kaaus XJIOPUI, KaJIbITHs
XJIOpUA, NUTHS xJopua, MarHus xmuopuna, meau (II) xmopua, Hatpus
Opomu, HaTpusi GTOPUA, HATPUS XJIOPUJ, IIMHKA XJIOPH]L)

HabGop "Cynbdatbl, cynbuabl, cyabGurbl" (aqtoMuHUs cyibgart,
amMoHus cynbdar, xeneza (II) cynsdun, xenesa (II) cynbdar, 7-mu
BOJIHBIN, Kanus cyibdar, kodansrta (II) cynedat, maruus cynbdar, menu
(II)) cynbdar 6e3Boanbiii, menu (II) cynabdar 5-T BOgHBINA, HaATpuUs
cynb(un, HaTpus cynb(ur, HaTpus cynbdar, HaTpus ruApocyiIbdarT,
HUKEJS Cyiabdar

HaGop "KapOonatel" (amMmmoHUMs kKapOoHat, kanus kapOonat, meau (II)
KapOOHAT OCHOBHOM, HAaTpuUsl KapOOHAT, HaTpUsl TUAPOKapOOHAT)

Ha6op "®ocdarel. Cunukatsl" (kanus MoHOruapooprodocdar, HaTpus
CWJIMKAT 9-TU BOJHBIN, HaTpusi oprodocdar Tpex3aMeleHHbIH, HaTpus
muruapodocdar)

HaGop "Amnerarsl. Pomanunel. Coemunenus sxenes3a" (Kamusi arerar,
kanus geppo(Il) rexcaumanun, kanusa ¢eppo (III) rekcanmonua, Kamus
pOJlaHU1, HATpHUs aleTaT, CBUHILIA aleTar)

HaGop "Coenunenust mapranua" (kanaus nepManrasat, mapranua (IV)
okcup, mapranna (I1) cynedar, mapranima xmopun)

HaGop "Coenunenuss xpoma" (aMMOHMS JUXpPOMAT, Kalus IUXpOMaT,
kanus xpomart, xpoma (I1I) xnopun 6-tu BoaHBII)

HaGop "Hutpathl" (aJtOMUHUS HUTpAT, aMMOHHS HHUTpAT, Kalus
HUTpaT, Kanblysi Hutpat, Meau (II) Hutpar, HaTpus HuUTpat, cepedpa




KosimuecTBO eqMHUI IS
0011e00pa3oBaTeJbLHBIX

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX

Ne HaumenoBanue Kparkue npuMepHbIe TEXHHYECKHE XaPAKTePHCTHKH OpraHu3aNMii, He OpraHu3aIMii, SIBIAIOMHAXCH
o0opynoBaHus HABJIHIOMHXCS MAaJIOKOMILJIEKTHBIMH, €]I.
MaJOKOMIIVIEKTHBIMH, €.
H3M. H3M.
HUTPAT)
HaGop  "WHmukatopel"  (7aKMOHW7,  METWIOBBIA  OpaH)KEBBIMH,
benondranenn)
Ha6op "Kucnopozaconepkamue opraHuyeckre BerecTBa" (aleroH,
TIUIEPUH,  JTUATHIOBBIA  3¢duUp, COUPT  H-OyTHIOBBIA,  CIOUPT
W30aMWJIOBBIM, CHOUPT W300YTWIIOBBIM, CHOUPT ATHIOBBIA, ¢eHo,
(dbopMauH, dTHUICHTIIUKOJb, YKCYCHO-3TUIIOBBIN 2QHp)
HaGop "VYrmeBomopoawl"  (OeH3WH, TekcaH, HepTb, TOIYOI,
[UKJIOT€CKaH)
HaGop "Kucnotsl opranndeckue" (KHUCIOTa aMUHOYKCYCHAsi, KHCJIOTa
OeH3olHasi, KHUCIIOTa MacisiHas, KHUCJIOTa MypaBbUHAas, KHCIOTa
OJICMHOBAs, KUCJIOTAa MAJIbMUTHHOBAs, KUCJIOTAa CTEAPUHOBAsA, KUCIOTA
YKCyCHasl, KUCIIOTa LIaBeJieBast)
HaGop "YrmeBoabl. AMuHB" (aHWIMH, aHWIMH CEpHOKUCHbIA , /-
III0K03a, METWJIAMHH THAPOXJIOPH , caxapo3a)
Ha3nauenue: nemMoHcTpaimoHHoe,
BU/J| YIIAKOBKH: KOPOOKa,
OMKCaHKE: HAIUYNE
CocTaB KOMILIEKTA!
Konnexkuus "Bonokna"
3.3. | Kommrexr  xomtexuii Konnekuus "KaMmeHHBIN yroyib U IPOAYKTHI €To nepepadoTku” | e | e
Konnexuus "Metanisl u criaBbl”
U3 CIIHCKA " "
Konneknus "Mwunepaiibl 1 TopHBIC TOPOabl" (49 BUIOB)
Komnexnus "Munepanbhble ynoopenus"
Konnexkuus "HedTh 1 npoaykTsl ee nepepadboTku”
Konnekuusa "Ilnactmaccsr”
Konnexuug "Tomnnso"
Konnexkuusa "UYyryn u cranp"
Komnekmusa "Kayayk"
Komnekuus "Ulkana tBepaoctu”




KosimuecTBO eqMHUI IS
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KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
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MaJOKOMIIVIEKTHBIMH, €. H3M.
H3M.

HaGopsl 111 MOAENMpOBaHUS CTPOCHHUS OPTraHUYECKUX BEIIECTB
(yueHundeckue) He MeHee 4 IIT.

4, OU3UKA
CocraB KOMILIEKTA:
[IITaTus JE€MOHCTPALIMOHHBIN: Haznauenwe: MIPOBE/ICHHE
JIEMOHCTPALIMOHHBIX ONBITOB, OCHOBAHUE, CTEP)KECHb, JIANKH, KOJbLA,
My(TBI: HATUYHE
CTOonMK MOAbEMHBIN:
Tun cTonuka: yueOHbII/1abopaToOpHbIH,
Omnopa, CTEp)KEHb BHHTOBOM, BHUHT PETrYyJIUPOBOYHBIN:
Hanuuue, QyHKIUS MOAbeMa U OMyCKaHHs CTOJIMKA: HATU4Ke
HcTOYHMK TOCTOSSHHOTO ¥ IEPEMEHHOT0 HanpsbkeHus: Haznauenue: mis
MUTAHUS PEryJUPYEeMbIM [IE€PEMEHHBIM U  IOCTOSIHHBIM  TOKOM

O6opynoBaHue st | DTEKTPHYECKUX CXEM,
4.1. | 1eMOHCTPaLMOHHBIX yacroTa, ['11: 50, 1 mT. 1 .
OIBITOB noTpebasiemas MOHoCcTh, BA: 10

MaHoMeTp KUAKOCTHOM JEMOHCTpauuOHHbIM: Hasnauenme: uis

u3MepeHust nasieHuss 10 300 MM BOASIHOrO cTos0a BBIMIE U HUXKE
aTMoc(epHOTo JaBJICHHUS,

crekisiHHas U-o0pa3Has TpyOKka Ha MOJICTaBKe: HaJHM4Yue

Kamepron Ha pe3onancHoM simuke: HasHaueHwue: i AeMOHCTpauuu
3BYKOBBIX KOJI€0aHHUH U BOJIH,

JIBa KAMEPTOHA HA PE30HUPYIOIIMX SAIUKAX: HAJTUYKE,

PE3UHOBBIN MOJIOTOYEK: HAJINYHE

Hacoc Bakyymublli C 2nexrtponpuBogoMm: HasHaueHue: co3naHue
paspsKeHUs WK U30BITOYHOTO JIaBJICHUS B 3aAMKHYTBIX 00beMax,
OIIBITBI: KUTICHUC KUIKOCTHU IIPU IMMOHMKCHHOM IAaBJICHUH, BHCIIHCC U
BHYTpPEHHEE JIaBJICHUE U JP.

Tapenka BakyymHasi: HazHaueHue: JeMOHCTpanus ONBITOB B 3aMKHYTOM
o0beMe C pa3pexeHHbIM BO3AYXOM,
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OCHOBaHHE C KpaHOM, KOJOKOJI M3 TOJCTOrO CTEKJIa, PEe3NHOBas
MIPOKJIAKA, SJICKTPHUSCKUAN 3BOHOK: HATHIUE

Benepko Apxumena: Ha3sHaueHue: neMoHCTpanusi ACHCTBUS JKUIKOCTH
Ha IMOIpy>XEHHOC B HEC TCJIO U USMECPCHHUC BCIIMYUHBI BI)ITaJIKPIBaIOHleﬁ
CHIIBI,

BEJIEPKO, TEJIO IMWIMHIPUYECKON (OpPMBI, NMPYKUHHBIA JAMHAMOMETP:
HAITH4Yue

OramBo BO3mymrHOe: Ha3HaueHuWe: JeMOHCTpamMs BOCIUIAMEHEHUS
roprodeil cMecu npu ee OBICTPOM CXKaTHH,

TOJICTOCTEHHBIN HUWINHAP, HNOPHICHb Ha MCETAINIMYCCKOM IITOKE C
PYKOSTKOM, MOJCTaBKa AJIs IMIMHIPA: HATHUNE

[Ipubop 1Ist AEeMOHCTpauuu JAaBiieHUs B JKUAKocTH: HasHaueHue:
JIEMOHCTpAIMS U3MEHEHUS JIABJICHHSI C TIIyOMHOM MOTpYyKEeHUs,

JaTYUuK JaBJICHUS, KpOHHITCfIH IJI1 KPCIUICHUA Ha CTCHKE Cocya:
HATM4Yue

[Tpubop mist meMoHcTpamuu atMochepHOTo NaBiieHus (Marne0yprckue
nonymapus): Ha3zHadenwe: AeMOHCTpanus CHIBI  aTMochepHOro
JTABJICHHUS,

JIBa Pa3bEMHBIX METAITUYECKHUX MOMYIIAPHs C IPOYHBIMU PYUKAMU U
XOPOLIO MPUILTU(POBAHHBIMHU KPAsIMH, HUIITIENIb C KpAaHOM: HaJIM4ue,
CO3/1aBaeMO€ BHYTPH IIAPOB BAKYYMMETPUUECKOE JaBICHHUE: HE MEHEe
0,05 MIla,

MakcHUMaJbHOE pa3pbiBatolee ycuine: He MmeHee 90 H

HaGop Tten paBHOro o0Owema: Hasnauenue: mis omnpenencHus Hu
CpPaBHEHHS TEIUIOEMKOCTH U IUIOTHOCTH  PAa3lMYHBIX  TBEPJbIX
MaTepHajoB,

IWIMHIPHI U3 PA3IMYHBIX MAaTepPUAIIOB: HE MEHee 3 IIT.,

KPIOYKU IJId IMOJABCIIMBAHWA HUJIMHAPOB: HAJTUYIHC

HaGop Tenm paBHOW waccel: Ha3nauenwe: [uisi ompefeneHuss W
CpaBHCHUIO IJIOTHOCTH PA3JIMYHLIX MAaTCPUAJIOB,
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WIMHAPBL U3 Pa3IMYHBIX MaTepHalioB: He MeHee 3

LIT., KPIOYKH JJIs1 OJIBEIINBAHUS [IUJIMHAPOB: HATUYUE

Cocyapl coobmatomuecsi: Ha3HaueHue: AeMOHCTpaLusi OJUHAKOBOTO
YPOBHSL OJIHOPOJHOM JKUIKOCTH B COOOLIAIOUIMXCA MEXIy coOoi
cocyax pa3Hoil popmsl,

COOOIIAIOLTNECs CTEKIIIHHBIE TPYOKU pa3HoW (hopMbl: HE MEeHee 3 WIT.,
MOJICTaBKA: HAJTUYHE

TpyOka Herorona: Haznauenue: neMoHCTpaIysi OJTHOBPEMEHHOCTH
NaJICHUS Pa3IMYHbIX TEJl B Pa3peKEHHOM BO31yXe,

GyHKIUS TOJKIIOYEHHS K BAKyYMHOMY Hacocy: HaJln4ue,

JuinHa TpyOku: He meHee 80 cM.,

PE3UHOBBIE TPOOKHU, HUIIIENb: HAIUYHE,

KOJIMYECTBO TeJI B TpyOKe: HE MeHee 3 IIT.

[Tap ITackans: HazHauenue: 1eMOHCTpALUS MEpeadyd MPOU3BOIUMOTO
Ha UJIKOCTh JaBJIIEHHUS B 3aMKHYTOM COCYJZ€, JEMOHCTpaLUs MOAbeMa
AKHUJIKOCTH TOJ] IeUCTBUEM aTMOC(HEPHOIrO JaBICHHUS,

METAJUIMYECKUHA LWIMHIP C ONpaBaMH, MOPLIEHb CO LITOKOM, IOJIbIH
METAJJIMYECKH 1ap ¢ OTBEPCTUSIMU: HAJIMUHE,

JUIMHA LWIMHIpA: He MeHee 22 cM,

JIMaMeTp I1apa: He MeHee 8 cM

[ap ¢ konproM: Ha3zHauenue: neMoHCTpanus paclIMpeHUs TBEPIOTO
TeNa Mpu HarpeBaHUH,

IITaTHB, METAJUIMYECKOE KOJIBIO ¢ MYy(TOH, 1Iap C LIETIOYKOH: HAIU4He,
JIMHA MenoYKn: He MeHee 80 MM,

JMaMeTp 11apa: He MeHee 25 MM

[winaapel CBUHIOBBIE CcO cTpyroMm: Ha3sHauenuwe: aeMoHCTpanus
B3aMMHOTO IPUTSHKEHUS MEXKAY aTOMaMU TBEPAbIX Tell,

KOJIMYECTBO OJAMHAKOBBIX LIMJIMHIPOB: HE MEHee 2 MIT.,

MaTepHall UINHIPOB: CTajlb U CBUHEIL,

KPIOYKH Ul NOJBCIIMBAHMS: HATUYHE,
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CTpYT, HampapJstolas TpyOka: HaTu4ne

[Tpubop Jlennma: Ha3nauenwe: [Isi WCCIEIOBaHUA 3aBUCHMOCTH
HalpaBJeHUsT HWHIYKIMOHHOTO TOKa OT XapakTepa HW3MEHEHHs
MarHMTHOTO TOTOKa,

CTOMKA C KOPOMBICIIOM: HaJIMYHE,

KOJIMYECTBO aJTIOMUHHUEBBIX KOJIEIl: HE MeHee 2 IIT.,

Mpope3b B OJIHOM U3 KOJICIl: HaJTu4Ke

Maruur JyrooOpa3HbIi JIEMOHCTPAIIMOHHBIN: Haznauenue:
JIEMOHCTpALIHS CBOMCTB MOCTOSIHHBIX MarHUTOB,

TUT MarHUTa: HAMarHUYeHHBIN OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

0003HaYCHHE TIOIFOCOB MarHUTa: HAINYHE

Marsut 1OJOCOBOM  J€MOHCTpallMOHHBIM  (mapa): HasnaveHwue:
JIEMOHCTpALIMS CBOMCTB MOCTOSIHHBIX MAarHUTOB,

TUI MarHuTa: HaMarHW4eHHbIN OPYCOK MPSIMOJIUHEHHON (HOPMBI,
KOJIMYECTBO 1IBETOB MarHuTa: HE MEHee 2,

0003HaUYEHNE MOJIOCOB MarHuTa: HaJIM4YKe

Crpenku MarHuTHble Ha IITatuBax: Ha3sHaueHue: eMOHCTparus
B3aMMOJICHCTBHSI MOJIIOCOB MAarHUTOB, OpHEHTAallMd MarHuTa B
MarHuTHOM MOJIE,

HaMarHWYeHHasl CTpeJIKa: HaJlu4ue,

KOJIMYECTBO IIBETOB MarHuTa: HE MEHee 2,

MOJICTAaBKA: HaJIN4ne

HaGop nemoHcTpannoHHbIN "DinekTpocTaTiuka’ (3MIEKTPOCKOIbI (2 1IT.),
cynaTaH (2 1IT.), majoyka CTEKJISHHAs, Majgo4yka 300HUTOBAs, IUTATUBBI
u3onupymomue (2 mr.)

Mammna  snekTpodopHas  WIM  BBICOKOBOJBTHBIH  HMCTOYHUK:
Ha3znauenue: 111 modyyeHusi 3JIEKTPUUECKOrO 3apsjia BBICOKOTO
MOTEHIIMANA U MOJy4YeHUs] UCKPOBOTO pas3psa,

JIUCKU Ha CTOMKax: HaJlM4ue,
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KOJINYECTBO JICHICHCKHX OaHOK: HE MEHEe

2, MOJICTaBKa: HAJIMUINE

Kommnekt npoBoaos: Jlnuna: ne menee 500 mm - 4 it , 250 mm - 4 wrt.,
100 MM - 8 wT., Ha3HAYEHUE: I MOAKIOYEHUS AEMOHCTPALMOHHBIX
npuOoOpoB © O0OpYyNOBaHUS K HUCTOYHUKY TOKa, M COOpKH
ANEKTPUUECKUX IETICH, BKITI0Uas 371eMEHTHI U3 padoThl "TlocToOsHHBIN
ANEKTPUIECKUH TOK"

4.2.

O6opynoBaHue JUIS
mabopaTOpHBIX PaboT U
YYEHUYECKUX  OMBITOB
(Ha ©0a3e KOMIUIEKTOB
s OI'9)

[lItaTuB 1abopaTOPHBIN C AepKATEIIMU

BECHI JJIEKTPOHHbBIE

MEH3YpKa, npeaen usmepenus 250 mi

nuHamometp 1H

nuHamometp SH

LWIMHIP CTalIbHOH, 25 cM3

UAJIUHAP aTIOMUHHUEBBIN 25 cM3

LWIMHIP aJIOMUHUEBBIN 34 cM3

TWAJIUHAP TIACTUKOBBIN 56 cM3 (117151 M3MEpEHUs CHITbl ApXumea)
npyxuHna 40 H/m

npyxuna 10 H/m

rpy3sl o 100 1 (6 mit.)

rpy3 HaOOpHBIN yCTaHABIMBAET Maccy C marom 10 T

MEpHasl JIEHTA, JTUHEWKa, TPAaHCIIOPTUP

OpYCOK C KPIOUKOM U HUTHIO

Hanpasisomas Hoi He Mmenee 500 Mm. JlomKHBI ObITH 0OecrieueHbI
pa3Hble Koa(hHULIMEHTH! TpeHUs OpycKa M0 HaIpaBJIIOIIEH
CEKYHJIOMEDP IEKTPOHHBIN C JaTYNKOM

HaIIPaBJIAOMAs CO MIKAION

OpYCOK JIepEBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MasITHUK C TPY30M C ITyCKOBBIM MarHUTOM U C BO3MO>KHOCTBIO
WU3MEHEHUS JUIMHBI HUTU

JUSEEN




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.
H3M.

OJIOK HOIBUXHBIM

OJIOK HETOBUKHBIN

KaJIOpUMETP

TEPMOMET]

UCTOYHUK TUTAHHS IOCTOSHHOTO TOKa (BBIIPSMHUTENb C BBIXOJIHBIM
HampsbkeHueM 36-42 B wim GarapediHblii OJIOK C BO3MOYKHOCTBIO
PETYJIMPOBKHU BBIXOJHOTO HATPSHKEHUS

BOJILTMETp JBYXIpeaenbHblii (3 B, 6B)

amnepMmetp aByxnpeaenbHeli (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIN pe3uctop (peoctat) 1o 10 Om
COEMHUTENBHBIE NTPoBOJa, 20 MIT.

KITIOY

Ha0Op MPOBOJOYHBIX PE3UCTOPOB PIS

cobuparomas auH3a, pokycHoe paccrosiaue 100 MM
cobuparommas JauH3a, PokycHoe paccrossHue SOMM
pacceuBaromias JuH3a, GOKyCHOE pacCTOSHUE -75MM
JKpaH

ONTUYECKasi CKaMbsl

cnaiin «Monens mpeamerar

OCBETUTEIb

MOJYLUMJIMHAP C IUTAHIIETOM C KPYTOBBIM TPAHCTIOPTUPOM
[Tpubop /i M3ydeHus ra30BbIX 3aKOHOB

Kanwusipsr

Hudpaknuonnas pemierka 600 mTpuxoB/MM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkaio

JlazepHas ykaska




No HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.

H3M. H3M.

[Tonsipoun B pamke

[lenmm FOnTa

Karymka moTok

biiox nuonos

biiok koHneHcaTopoB

Kommac

Maruutr

DNEeKTPOMArHuT

Onwiku Kene3Hble B OaHKe

TexHoJiornyecKasi HaNPaBJIeHHOCTD

PoOoroTexuuuecknii HaOop NpeaHAa3HAYeH s M3Yy4YeHHS OCHOB

POOOTOTEXHUKH, NETajeid, y3JI0B M MEXaHHW3MOB, HEOOXOIUMBIX JIJIS

CO3J1aHHs POOOTOTEXHUYECKUX YCTPOUCTB.

Habop mpencraBiasier co00il KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,

COCIMHUTENbHBIX 3JIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.

HaGop mno3Bossier coOuparb (M mporpaMMmHpoBaTh coOupaeMble
OGpasoBaTebHbIii MO/IEJIN), U3 HIIEMEHTOB, BXOJSIINX B €T0 COCTaB, MOJIEIIM MEXaTPOHHBIX
KOHCTPYKTOD s | B pPOOOTOTEXHUYECKHX  YCTPOHCTB ¢ ABTOMATH3HPOBAHHEIM

1. mpakTHka  Guousoro | YUPABIEHHEM, B TOM STHCIE HA KONECHOM XOJly, & TAloke KOHCTDYKI, 1 . 1 .

mporpammmposapms ¢ | CCHOBAHHBIX Ha HCIONB3OBAHMM TIEpeiat (B TOM 4YmcCIe YEpBSAYHBIX U

KOMIIJICKTOM JaTYUKOB

3yOuaThIX), a TAKXKE PhIYaroB.
CBETOJIMOJHBIA  MATPUYHBIM  THCIUICH
KOHTpOJLIEpe

KonuyecTBo mopToB BBOZIa/BBIBOIA HA KOHTPOJUIEpPE HE MEHEE 6
KonnuecTBo KHOIIOK HE MeHee 4

OO0111e€ KOJIMYECTBO JIEMEHTOB: He MeHe 520 11T, B TOM YHUCJIE:

1) mporpaMMupyeMslii OJ0K yIpaBlieHuUs, KOTOPBIA MOXKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) naT4YMK CUITBI

c Oeyoll MOICBETKOM Ha




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.
H3M.

4) naT4MK pacCTOSIHUS

5) naT4MK 1BETA

6) akKymyJaTopHas 6atapes

7) [nacTuKoBBIE CTPYKTYPHBIE JIEMEHTHI, BKIIFOYasi IepPOPHUPOBAHHBIC
AJIEMEHTHI: OajKu, KyOWKH, OCH U BaJibl, COCUHUTEIHHBIC JIEMEHTHI K
OCSIM, IIECTEPHH, NpPEIHA3HAYCHHBIC IS CO3JAHUS YCPBAYHBIX U
3yOUaThIX TIepead, COSTUHUTEILHBIC U KPETICKHBIC JIEMEHTHI;

7) [TporpamMmmHoe obecrieueHue, UCTIOTb3yeMOe JUIS
MPOTPaMMHUPOBAHUS  COOMPAEMBIX POOOTOTEXHUYCCKUX MOJACIEH W
YCTPOMCTB, TOCTYITHO I CKAYMBAHUS U3 ceTH MHTEpHET

OO0pa3oBarenbHBIH
Ha0Op 1O MEXaHHUKe,
MEXaTPOHHKE u
pPOOOTOTEXHUKE

KoMrutekT uist u3y4eHus: OCHOB 2JIEKTPOHUKU M POOOTOTEXHUKHU

Habop nomkeH ObITh pegHa3HAYECH JUISl IPOBEJCHUS yUCOHBIX 3aHATHIA
IO DJICKTPOHMKE M CXEMOTEXHHKE C LeNbl0 H3ydeHHs Haubosee
pacipoCTpaHEHHON 3JIEMEHTHOM 0a3bl, MPUMEHIEMON ISl WHKEHEPHO-
TEXHUYECKOr0 TBOPUYECTBA y4aLIMXCS M Pa3padOTKH y4eOHBIX MoJesel
po6oToB. Habop JODKEH MO3BOJATH YYalIMMCS HA MPAKTUKE OCBOHMTH
OCHOBHBIC ~ TEXHOJOTHH  HPOCKTHPOBAHHS  POOOTOTEXHUYECKHX
KOMIUICKCOB Ha MPHMEpEe YU4eOHBIX MOeIeld pOOOTOB, a TAKIKE U3YyUHUTh
OCHOBHBIC TEXHMYECKHE pELICHHs B 00JaCTH KHUOCPHETHYECKUX U
BCTPAMBAEMbIX CHCTEM.

B cocraB komIulekTa [JODKEH BXOIUTh HA0Op KOHCTPYKTHBHBIX
ANIEMEHTOB JIJIsl COOPKM MaKeTa MaHHITYJISIIHOHHOTO Po00Ta, KOMILIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB Il COOpKM MakeTa
MOOMJIBHOTO POOOTa U T.II.

B cocraB kxoMIuiekTa BXOIUT HAOOp AIIEKTPOHHBIX KOMITOHEHTOB JUISI
U3y4YCHUS] OCHOB OJJICKTPOHMKHA M CXEMOTEXHHKH, a TaKK€ KOMIUICKT
NPUBOJIOB W  JATYMKOB  pA3IMYHOTO TUMA UL pa3paboTKH
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocraB xoMIuIeKTa JOKHO BXOJIUTH: MOTOPBI C SHKOJIEPOM - HE

1 .




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.
H3M.

MeHee 2IIT, CepBONpPHBO OOJBIION - HE MeHee 41T, CepBOIPHUBOA
Majibli - HE MEHee 21T, MHQpPaKpacHbId JAaTYMK - HE MeHee 3T,
YJIBTPa3ByKOBOM JaTUMK - HE MEHee 3IUT, JAaTYMK TEeMIEpaTyphl - HE
MeHee 1T, JaT4MK OCBEIIEHHOCTH - He MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHJEHCATOPHI, CBETOAMUO/IbI
pa3IMyHOrO HOMHKHANA), KOMIUIEKT TPOBOJOB g OecraeyHoro
OPOTOTUIHMPOBAHUs,  Ilata  OecrnaeyHoro  MPOTOTHIIMPOBAHUS,
AKKyMYJISITOP U 3apsTHOE YCTPOMCTBO, .

B coctaB komIUIeKTa J0JIKEH BXOIUTh POTrPaMMHUPYEMBbIl KOHTPOJLIED,
nporpammupyemsiii B cpeae Arduino IDE wnm anagoruyHsix cBoOOIHO
pacrpocTpaHsieMbIX — cpenax  paspaborku.  IIporpammupyemsiit
KOHTPOJUIEP JIOJDKEH 001agaTh MOpTaMH JUIS MOAKIIOYCHUS MUPPOBBIX
1 a”aoroBwlx yctporcts, uHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nin WiFi.

B cocTtaB kommiekTa JOMKEH BXOAUTh MOAYJb TEXHHUUYECKOTO 3pEHus,
NPECTABISIOMNN cO00M BEIYUCIUTENHLHOE YCTPOWCTBO CO BCTPOSHHBIM
MHUKpPOIPOLIECCOPOM (KOJI-BO sA1ep - He MeHee 41T, 4acToTa siapa He
menee 1.2 I'Tu, oobem O3Y - He menHee 512MO, 00beM BCTPOCHHOM
naMaTu - He MeHee 81°0), MHTErpUpPOBAHHON KaMepoil (MaKCUMalIbHOE
paspelieHne BHIEONOTOKa, nepenaBaemMoro mo unrepgeiicy USB - He
MeHee 2592x1944 en.) w onTHyYeckod cuctemoi.  Moayib
TEXHUYECKOTO 3peHHs JIOJDKEH 007aJaTh COBMECTUMOCTBIO  C
pasInYHBIMM  [IPOIPAaMMHUPYEMBIMH  KOHTpOJIJIEpAMH € IIOMOILIbIO
untepdetico - TTL, UART, I2C, SPI, Ethernet. Moayis TEXHUYIECKOTO
3peHHsl JIOJDKEH HMETh BCTPOEHHOE IIPOrpaMMHOE oOecrieyeHue Ha
OCHOBE OMNEpAIMOHHON CHUCTeMBbI Linux, MO3BOJSAIONIEE OCYIIECTBISATH
HACTPOMKY CHCTEMBbl MAIIMHHOIO OOyuYeHMsI MapaMeTpoB HEHPOHHBIX
ceTelt 17151 0OHApY)KEeHUsI 00BEKTOB, ONPEICTICHUS UX TAPAaMETPOB H
JATbHEUIICH UICHTH(PUKAIIIH.




HaumenoBanue
o0opyroBanus

KpaTtkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosnuecTBo exnHun 1ist
0011e00pa3oBaTeJbLHBIX
OpraHusanuii, He
ABJISIOIMXCS

MaJOKOMIIVIEKTHBIMH, €.

H3M.

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX
OpraHu3anuii, sIBJISIOIHXCS
MAJIOKOMILIEKTHBIMH, €/1.
H3M.

KoMmmuiekT momkeH o0ecrneuynBaTh BO3MOXKHOCTh HM3y4YEHHS OCHOB
pa3pabOTKu MPOTPaAaMMHBIX U aIMapaTHBIX KOMIUIEKCOB WHIKCHEPHBIX
cucteM, permienuid B chepe "MHTepHeT Bemei", a Takke pelieHU B
007acTi pOOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIIJIEKTa U MAITUHHOTO
oOy4eHHsI.

Kom

NMBIOTEPHOC oﬁopy)mBa}me

HoyTt0yk

dopm-dakTop: HOYTOYK;

XKectkas, HeOTKITIOYaeMasl KIIaBHaTypa: HaJuuue;

Pycckas packiagka KiaBUaTypbl: HAIUYUE;

Jlnaronane skpaHa: He MeHee 15,6 q10iMOoB;

Pa3pemnienne skpana: He MmeHee 1920x1080 nukceneit;

KonuuecTBo snep npoliieccopa: He MeHee 4;

KomanuecTBO MOTOKOB: HE MeHee &;

bazoBas TakToBas yactoTa npoueccopa: He meHee 1 ['T';
MakcumanbHasi TaKTOBasi 4acToTa npoieccopa: He menee 2,5 I'T';
Kam-mamsate nporieccopa: He MeHee 6 MOaiiT;

OO0BeM yCTaHOBJICHHOH OIEpaTUBHOM MaMsITH: He MeHee 8 ['0aiiT;
O6beM noIepKUBAEMOM ONEPaTUBHOM MaMsITH (711 BO3MOKHOCTH
pacipenus): He MmeHee 24 ['0ailT;

O0beMm HakormuTenst SSD: He menee 240 ["0aiiT;

Bpemst aBToHOMHOI paboTHI OT OaTapeu: HE MEHee 6 4acoB;

Bec HOyTOyKa C ycTaHOBIEHHBIM aKKymyJsTopom: He Oonee 1,8
kr; Bremnmii natepdeiic USB crannapra He Hmxke 3.0: He MeHee
TpeXx CBOOOHBIX;

Buemnnit uarepdeiic LAN (ncnoip30BaHne EPEXOTHUKOB HE
MIPEyCMOTPEHO): HAINYHE;

Hanwuue mosyneit u uHTEpdeiicoB (MCTIOIB30BAHUE TIEPEXOTHIKOB HE
npexycmorpeno): VGA, HDMI;

becnpoBoanast cBsa3p Wi-Fi: nanmume ¢ moanepxkoii crangapra IEEE
802.11n nau coBpeMeHHee;




KosimuecTBO eqMHUI IS
0011e00pa3oBaTeJbLHBIX

KoJinuecTBo exuHun st
001eo0pa3oBaTeIbHBIX

CKaHep, KOIHP)

L[BeTHOCTB: YepHO-OeIbIi;

TexHonorus nevyaTu: jJazepHas

MakcumanbHoe paspenieHue nedaru: He meHee 1200x1200 Touek;
Wurepdeticer: Wi-Fi, Ethernet (RJ-45), USB.

Ne HaumenoBanue Kparkue npuMepHbIe TEXHHYECKHE XaPAKTePHCTHKH OpraHu3aNMii, He OpraHu3aIMii, SIBIAIOMHAXCH
o0opynoBaHus HABJIHIOMHXCS MAaJIOKOMILJIEKTHBIMH, €]I.
MaJOKOMIIVIEKTHBIMH, €. H3M.
H3M.
Web-kamepa: Hannuue;
Manunynstop "Mblib": HATUYKE;
[IpenycraHoBieHHas onepanoHHas cucTeMa ¢ rpaduyeckum
10JIb30BaTEIbCKUM HHTEpdEeiicoM, obecnieunBaroias padboTy
pacrpoCTpaHEHHbBIX 00Pa30BaTEIbHBIX U OOIIECUCTEMHBIX
MIPUJIOKEHUI: HaJIM4Ke.
Tun ycrpoiictBa: MOV (pyHk1mM neyatu, KONUPOBaHUS,
CKaHMPOBAHUS);
Moy (mpuHTEp, | Popmar Gymarn: He MeHee Ad;
2 1 . 1 .




MNPOPWUJILHBIA KOMILIEKT OGOPYJIOBAHUSA

TABJIALIA Ne2

Ne HaumeHnoBanue
00opynoBaHust

KpaTkue npuMepHbIe TeXHHYECKHE XapaKTEPUCTHKH

KoJnuecTBo eqnHuL 1Js
npo¢uJILHOIO
KOMILIeKTa

(obmeodpa3oBaTeabHbIE
OpraHM3aluu, He
SIBJISIIOIM ECSE
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuecTBo exmuun 1is
NpoPHIBLHOTO
KOMILJIEKTa

(MaJIOKOMILJIEKTHbIE
o011eo0pazoBaTebLHbIE
OpraHM3anum), eA. U3M.

BA30BAS (OBA3ATEJIBHASA YACTD)

ECTeCTBeHHOHay‘lHaH HaNpaBJC€HHOCTDb

Hudposas naboparopust
1. 1o Ouosiorun
(yueHunueckas)

ObecnieuynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YpOKaxX Mo OMOJIOTHU B
OCHOBHOM IITKOJIE M TTPOEKTHO-MCCIIEIOBATEIHCKON JICATEIIEHOCTH YUIAIIXCSI.
Kommiekranus: becipoBoiHOM MyIbTHIATYHUK IO OHOJIOTHH € 6-10
BCTPOCHHBIMH JTATYNKAMH

JlaTunk BnaxkHOCTH ¢ quanazoHoM usMmepenus 0...100%

JlaT4MK OCBEIIEHHOCTH C IMANa30HOM M3MEpEHHs He yxe ueM oT 0 10
180000 5k

Hatunk pH ¢ nnanasonom n3mepenus He yxe yem ot 0 1o 14 pH

JlaTuuk TemmnepaTyphl ¢ JUaa30HOM U3MEpeHHs He yke 4eM oT -20 10
+140C

JlaTuuk SIEKTPONPOBOIMMOCTH C AMANAa30HAMU U3MEPEHUS He yke 4eM OoT 0
10 200 MmxCwm; ot 0 10 2000 MxCwMm; ot 0 10 20000 MkCMm

JlaTuuk TeMmepaTypbl OKpYKaroIiei Cpe/Ibl ¢ AUarna30HOM U3MEPEHUs He
yxe yeM oT -20 1o +40

Axceccyapsl:

KaGens USB coeanauTenbHbIN

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 IKCIUTyaTaluu UGPOBOi 1abopaTopuu
[udposas BumeokaMepa ¢ METAUTMYECKAM IITATHBOM, pa3penicHrue He
menee 0,3 Mmukce

[IporpammHuoe obecrieueHue

Metoanyeckue pekoMmeHaauu He mesee 30 pabot

YmakoBka

3 mIT.

2 1IT.




KosanuecTBo CAUMHUI NJIs

nPOQUIBLHOTO KoamuecTBo eqmHUIL 7151
KOMILIEKTA npoduILHOro
Ne Haumenopanne KpaTkue npuMepHble TeXHHYECKHE XaPAKTEPHCTHKH (06meodpasoBaTebHbIe KOMILIEKTa
00opynoBaHust OpraHu3aluu, He (MaJI0KOMILIEKTHbIE
ABJIHIOIIHECH o01meoOpa3oBaTe/ibHbIE
MAaJIOKOMILIEKTHBIM), OpraHu3auuu), ell. H3M.
€. U3M.

Hannune pycckosi3pI9HOTO cailTa NOANECPKKHU, HAJTMYUE BUIACOPOTUKOB.

OO6ecrieunBaeT BBIMOJIHEHHUE JIAOOPATOPHBIX padOT O XMMHUH Ha yPOKaX B

OCHOBHOW LIKOJIE€ U MPOEKTHO-UCCIIEA0BATENBCKOMN AEATENBHOCTH YUALIUXCS.

Kommnekramust:

becnpoBoHOM MyIbTHAATYHUK IO XUMUU C 4-MsI BCTPOCHHBIMU JaTYUKaMU:

Hatuuk pH ¢ nnanazonom uzMepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONIAPHBIT) ¢ AMANIa30HOM U3MEPEHUS

He yxe yeM oT -100 go +900C

JlaT4MK 3JIEKTPOIPOBOIUMOCTH € AMaNa3oHaAMU U3MEPEHUs HE yxe yeM oT ()

1o 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MxCm

Ludposas naboparopust | Jaruuk TeMneparypsl IUIATHHOBBIH C TUAIa30HOM U3MEPCHUS HE YXKE YeM 3 [T, 2 IIT.

10 XUMUH (YUeHHUYECKas)

ot -30 no +120C

OTtnenbHBIC TATYUKH:

JlaTauk onTHYECKOM IIOTHOCTH 525 HM
Axceccyapbl:

Ka6ens USB coennHUTENLHBIN

3apsimHOE yCTpOicTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJICTBO 10 3KCIUTyaTanuu HUGPOBOH J1abopaTopuu
Habop naGopaTopHoii OCHACTKH

[IporpammHuoe obecrieueHue

Meroaunueckue pekomeHaanuu He meHee 40 pabot
Hanuune pycckos3pIvHOTO caifTa moAep kKU
Hanuyne BuaeopoIMKoB.




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
npo¢ujILHOrO
KOMILIeKTa

(oOmeodpa3oBaTeabHbIE
OpraHu3anum, He
SIBJISTIOILMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonuuectBo exunun ajs
npo¢ujILHOro
KOMILJIEKTAa

(MaJIOKOMILIEKTHbIE
o01meoOpa3oBaTe/ibHbIE
OpPraHu3aunuu), el. u3M.

Hudposas naboparopus
1o Gpu3uKe
(yueHunueckas)

OOecnieunBaeT BHITIOTHEHUE SKCIIEPUMEHTOB TI0 TEMaM Kypca (pH3HKH.
Kommekramnus:

BecnipoBoiHON MYIBTUAATYHK TIO (PU3UKE C 6-F0 BCTPOCHHBIMH JaTYHKAMHM:
[{udporoii JaTYUK TeMIepaTyphl ¢ qUANa30HOM U3MEPEHHS HE YIKE YeM OT -
20 mo 120C

[{udporoii gaT4MK aOCOTFOTHOTO JABJICHUS C TUANa30HOM U3MEPEHHsS HEe
yxe uem ot 0 1o 500 kIla

JlaT4MK MarHUTHOTO TIOJIS C JMANa30HOM M3MEPEHHS He Yxke 4eM oT -80 110
80 MTn

JlaTyuK HanpsHKEHHS C Uana30HaMu H3MEPEHHS He YxkKe 4eM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 go +10B; oT -15 1o +15B

JlaTuuk TOKa He yke yem ot -1 1o +1A

JlaTuMk akcenepoMeTp ¢ ToKazaTesiMi He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBRA:

USB ocnmmtorpad He MeHee 2 kaHana, +/-100B

AKkceccyapsl:

KaGens USB coeauHuTENbHBIN

3apsiHoe ycTpoicTBO ¢ kabeneM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTop 17s MpoBeIeHHsT SKCIICPUMEHTOB

Kpatkoe pykoBOACTBO MO KCILTyaTanuu Mu(poBoit m1adopaTtopun
[IporpammHoOe oOecrieueHHe

Meroanueckue pexomenaamnuu (40 pador)

Hanndue pyccKOsSI3pIMHOTO caliTa MmoICPIKKH

Haynnune BUaeopoInKOB.

Komnn

I0TEpHOE 000pPyI0BaHUE

HoyTtOyxk

dopMm-pakTop: HOYTOYK;

3 mT.

2 1IT.




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
npo¢ujILHOrO
KOMILIeKTa

(oOmeodpa3oBaTeabHbIE
OpraHu3anum, He
SIBJISTIOILMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonuuectBo exunun ajs
npo¢ujILHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTe/ibHbIE
OpPraHu3aunuu), el. u3M.

Kectkas, HEOTKIIFOUaeMas KJIaBUATypa: HAIUYUE;

Pycckas packiagka KiaaBuaTypbl: HAIMUUE;

Juaronans skpaHa: He MeHee 15,6 TIoiMOB;

Pa3pemenne skpana: He MeHee 1920x1080 nukceneit;

KonuuecTBo sizep npoueccopa: He MeHee 4;

KonunuecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBast yactota nporueccopa: He meree 1 I'Tr;
MakcumanbHasi TaKTOBasl 4acToTa npoueccopa: He menee 2,5 I'T'w;
Komi-mamsats nporieccopa: He Menee 6 Moaiir;

O0BeM yCTaHOBIIEHHOH ONEepaTUBHOM MaMsATH: He MeHee 8 ['0aiit;
O6beM noaepKUBaeMoOM oNepaTuBHON MaMsITH (1711 BO3MOKHOCTH
pacmupenus): He MeHee 24 ['6aiit;

O0weMm Hakonutelns SSD: He menee 240 I'0aiir;

Bpewmst aBToHOMHO# paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HOyTOYKa ¢ YCTaHOBJIEHHBIM aKKyMYJISITOpOM: He Oosee 1,8 Kr;
Buemnuit unrepdeiic USB crannapra He Huxke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemrnuit unrepdeiic LAN (ucnonb3oBaHUE MEPEXOIHUKOB HE
MIPEyCMOTPEHO): HAJINYKE;

Hannune monyneit u uarepdeiicon (MConb30BaHUE EPEXOJHUKOB HE
npexycmorpeno): VGA, HDMI;

BbecnipoBoanas cBszp Wi-Fi: Hanuune ¢ noaaepxkoil crangapra [EEE
802.11n unmu coBpeMeHHee;

Web-kamepa: Hanu4ue;

Manunynstop "Mbllib": HATUYKE;

[IpenycraHoBieHHas oNepaloHHas CUCTEMa ¢ TpauyecKruM
MOJIb30BATEIBCKUM HHTEpdeiicoM, obecrieunBaromas padoTy

PaCIpoOCTpaHCHHBIX O6paSOBaTCHBHBIX n O6H_ICCI/ICTCMHBIX HpHJ’IO)KCHPIfIZ




KosanuecTBo CAUMHUI NJIs

nPOQUIBLHOTO KoamuecTBo eqmHUIL 7151
KOMILIEKTA npoduILHOro
Ne Haumenopanne KpaTkue npuMepHble TeXHHYECKHE XaPAKTEPHCTHKH (06meodpasoBaTebHbIe KOMILIEKTa
00opynoBaHust OpraHu3aluu, He (MaJI0KOMILIEKTHbIE
ABJIHIOIIHECH o01meoOpa3oBaTe/ibHbIE
MAaJIOKOMILIEKTHBIM), OpraHu3auuu), ell. H3M.
€. H3M.
HaJM4ue.
Tun ycrpoiictBa: MOV (pyHKIMM eyaTH, KOMUPOBaHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;
5. Moy (HpI/IHTep, CKaHEp, HBGTHOCTB: qepHO-6eHBIﬁ; 1 . 1 .
KOIIHP) TexHonorus rneyaTu: nazepHas
MakcumanbHoe pa3zpenieHue neyaru: He meHee 1200x1200 Touek;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOINOJIHUTEJIBHOE OBOPYJTOBAHUE
EcTecTBeHHOHay4YHAsl HANIPABJICHHOCTD
ObecnieynBaeT BBINOJIHEHUE JIA0OPATOPHBIX padOT HA ypoKax Mo OHOJIOTUH B
OCHOBHOM IIKOJIE U IIPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH YYaIUXCs.
Kommiexranus: becipoBoiHOM MyIbTHIATYUK IO OMOIOTHH € 6-10
BCTPOEHHBIMH JaTYNKAMMU:
JaTunk BnaxxHocTH ¢ quanazonom usmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AUAla30HOM U3MEPEHHUs He yke ueM oT 0 1o
[udposas naboparopust 180000 mxc
1. 110 GHOIOLHI Hatuuk pH ¢ nuanazonom uzMepenus He yxe 4em ot 0 no 14 pH 1 mmr. 1 mmr.
(yueHnueckas) JlaTuuk TeMneparypsl ¢ JMara30HOM U3MEPEHHUs He yxke 4eM oT -20 10

+140C

JlaTauk 3IEKTPOIPOBOIUMOCTH C JMANa30HAMHU U3MEPECHHS HEe yke 4eM oT 0
1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MkCMm

JlaTauk TeMIepaTypbl OKPYKaOIIEH CpeIbl C TUANa30HOM H3MEPEHUS He
yxe gem oT -20 1o +40

AKceccyapsl:

Ka6ens USB coeqnHUTENHHBIN

3apsiiHOE yCTpOHCTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO 10 dKCIITyaTanuu MudpoBoi 1ab0paTopun




KosanuecTBo CAUMHUI NJIs

nPOQUIBLHOTO KoamuecTBo eqmHUIL 7151
KOMILIEKTA npoduILHOro
Ne Haumenopanne KpaTkue npuMepHble TeXHHYECKHE XaPAKTEPHCTHKH (06meodpasoBaTebHbIe KOMILIEKTa
00opynoBaHust OpraHu3aluu, He (MaJI0KOMILIEKTHbIE
ABJIHIOIIHECH o01meoOpa3oBaTe/ibHbIE
MAaJIOKOMILIEKTHBIM), OpraHM3aIMN), . H3M.
e1. U3M.

[Hudposas Bupeokamepa ¢ METAIUTMYECKUM IITATHBOM, pa3pellieHne He

meHnee 0,3 Mimkc

[IporpammHuoe obecrieuenue

MeTtoauueckue pekomeHaanuu He meree 30 pabot

YnakoBka

Hanuune pycckos3pIYHOTO caiiTa MOAIEPIKKH, HAIMYKE BHICOPOIUKOB.

OOecnieunBaeT BHITNIOTHEHUE Ta0OPATOPHBIX PadOT MO XUMHUH HA YPOKax B

OCHOBHOM LIKOJI€ Y MPOEKTHO-UCCIIEI0BATENbCKON AEATEIbHOCTH YUAIINXCA.

Komrmiekrarus:

becnipoBogHOM MyIBTHAATYHUK IO XUMUU € 4-MsI BCTPOCHHBIMU JaTYUKaAMU:

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 go 14 pH

JlaTuuk BBICOKOU TeMmepaTyphl (TEpMONAPHBIi) ¢ AMANAa30HOM H3MEPEHUs

He yxe uyeM oT -100 mo +900C

JlaT4MK 3JIEKTPOIPOBOIUMOCTH € AUaNa30HaMU U3MEPEHHUsI He yxke yeM oT ()

Lludposas naGoparopus | 10 200 mxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MkCwMm
JlaTuuk TemMneparypsl INIATUHOBBIN C IUANa30HOM U3MEPEHUS HE YKE YEM 1 . I .

10 XUMHH (YUCHHUECKas)

ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaT4uK ONTHYECKON IUTIOTHOCTH 525 HM
AKkceccyapsl:

Kabens USB coenuHutenbHbIi

3apsiHoe ycTpoicTBO ¢ kabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu UGpoBOH 1abopaTopuu
Ha6op nabopaTopHo#t ocHaCcCTKH

[IporpamMmmMHOe oGecrieueHme

Meroaunueckue pekomeHaanuu He meHee 40 padot
Hannuue pycckosi3pIUHOTO caiiTa moJIepH KU




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
npo¢ujILHOrO
KOMILIeKTa

(oOmeodpa3oBaTeabHbIE
OpraHu3anum, He
SIBJISTIOILMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonuuectBo exunun ajs
npo¢ujILHOro
KOMILJIEKTAa

(MaJIOKOMILIEKTHbIE
o01meoOpa3oBaTe/ibHbIE
OpPraHu3aunuu), el. u3M.

Hannune Buaeopoamkos.

udposas mabopaTopus
no ¢usnke
(yueHunueckas)

ObecnieynBaeT BBHIMIOJIHEHUE YKCTIEPUMEHTOB 110 TeMaM Kypca (PHU3UKH.
Kommnexkramus:

BbecripoBoHOM MyNIbTHAATYUK 1O PU3UKE C 6-10 BCTPOSHHBIMU JaTUNKAMHU:
[u¢poBoii gaTunK TemMnepaTypsl ¢ JUANa30HOM U3MEPEHHUS HE YK€ YeM OT -
20 no 120C

[udposoii gaT4MK aOCOTIOTHOTO JABJICHUS C JUANa30HOM U3MEpPEHHs He
yxe ueM oT 0 1o 500 klla

JlaT4MK MarHUTHOTO TOJIS C AMAMa30HOM U3MEpeHus He yxke yeM oT -80 10
80 mTn

JlaTuuk HanpspKEHUs ¢ IMana3oHaMHu U3MEPEHHUs He yKe ueM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 1o +10B; oT -15 m0 +15B

JlaTunk TOKa HE y>Ke 4em ot -1 10 +1A

JlaTank akcenmepoMeTp ¢ IOoKazaTessiMi He MeHee ueM: +2 g; +4 g; +8 g
OtnenpHbIE yCTPOUCTBA:

USB ocmmmiorpad we menee 2 kanana, +/-100B

Axceccyapbl:

Ka6ens USB coeauHuTenbHbIN

3apsgHOe ycTpoiicTBO ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOop A1 MpoBeaeHUs SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu HupoBoi 1abopaTopuu
IIporpammHoe obecrieueHue

Meroanueckue pexomeHaanuu (40 pador)

Hanuuue pyccKosI3pIYHOrO caiTa NoIIepKKU

Haynuue BUaeOpOInKOB.

1 .

Hudposas maboparopus
1o pu3uoIoruu

ObecneunBaeT MPOBEACHNE HCCIEIOBAHMUS TI0 (YHKIIMOHUPOBAHUIO
4eJoBeuecKkoro opraansmMa. Kommiekranys: becrnpoBogHON MyJIbTUIATYUK

1 mrT.




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
npo¢ujILHOrO
KOMILIeKTa

(oOmeodpa3oBaTeabHbIE
OpraHu3anum, He
SIBJISTIOILMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonuuectBo exunun ajs
npo¢ujILHOro
KOMILJIEKTAa

(MaJIOKOMILIEKTHbIE
o01meoOpa3oBaTe/ibHbIE
OpPraHu3aunuu), el. u3M.

(mpouIBbHBIN ypOBEHB)

10 (PU3HOJIOTHH € 5-10 BCTPOCHHBIMHU JaTYUKaMu: J[aTIMK apTepraIbHOro
nasienus (0...250 mm pr. cT.)

JlaT4uK ImyJibca ¢ Juana3oHoM u3mMepeHust He yxe yem ot 30 o 200 ya/mun
JlaTyuk TemmnepaTypbl Teja ¢ AMana30HOM U3MEPEHHUs He yKe 4eM oT +25 110
+40C

JlaT4MK 4yacTOTHI AbIXaHMS C IMANIA30HOM M3MEpEeHus He yxe ueM ot 0 10
100 muKToB/MUH

JlaTuMK yCKOpEHHUs C MmokazaTensimu £2 g; +4 g; £8 g

OTtnenpHBIE yCTPOMCTBA:

Hatuuk OKI' ¢ nuanazonom usmepenus He yxe ueM ot -300 qo +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 go 14 pH

JlaTuMk cuioMep ¢ AuanazoHOM HU3MepeHus He yxe ueM oT -40 1o 40 H
JlaTuuk OCBEIIEHHOCTH C AUANa30HOM U3MEPEeHUs He yke ueM oT 0 1o
180000 nx

AKceccyapsl:

Kabens USB coenuHATENLHBIN

3apsimHOE yCTpOoicTBO ¢ Kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTop a1 mpoBeeHUs SKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO 10 3KCIUTyaTaluu udppoBoii madopatopun
[IporpammHuoe obecrieuenue

Metoanyeckue pekomeHaanuu He mesee 20 pabot

Hanuuue pycckosi3pIluHOrO caita HoaAepKKU

Hannyne BUACOPOINKOB.

udposas mabopaTopus
10 YKOJIOTHH

OO6ecneynBaeT MPOBEICHUE YICOHOTO SKOJIOTUYECKOTO0 MOHUTOPHHTA
WHCTPYMEHTAIBbHBIMH MeTo1aMu. Habop npumensieTcs npu u3yueHun
9KOJIOTMH, OMOJIOTHH, XUMHH, Teorpaduu U NpUpOJOBEICHUS, a TAKKE IS
MHIAWBUAYAJIbHBIX UCCICOOBAHUA U HpOeKTHOﬁ JCATCIIPHOCTH IIKOJIBHUKOB.

1 .




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
npo¢ujILHOrO
KOMILIeKTa

(oOmeodpa3oBaTeabHbIE
OpraHu3anum, He
SIBJISTIOILMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonuuectBo exunun ajs
npo¢ujILHOro
KOMILJIEKTAa

(MaJIOKOMILIEKTHbIE
o01meoOpa3oBaTe/ibHbIE
OpPraHu3aunuu), el. u3M.

Kommnexkramnus: becipoBogHON MyIbTHIATYMK IO SKOJIOTHYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOCHHBIMH JTaTYUKAMHU:

JlaT4MK HUTPAT-HOHOB

JlaTuuk XJIOpUI-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 no 14 pH

JlaTunk BnaxkxHOCTH ¢ quanazoHoM usmepenus 0...100%

JlaT4MK OCBEIICHHOCTH C JUANa30HOM U3MepeHus He yxke ueM oT 0 110
180000 nx

JlaTuuk TemnepaTypsl ¢ JUana3oHOM U3MEpeHUs He yke ueM oT -20 10
+140C

JlaT4MK 3JIEKTPOIPOBOIUMOCTH C AUANa30HaMU U3MEPEeHUsI He yxke 4eM oT ()
1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MxCm

JlaTuuk TemMmnepaTrypbl OKpYyKaroiel Cpeibl C TUarna3oHoM U3MEPEHUS He
yxe ueM oT -20 o +50C

OTtnenbHBIC TATYNKH:

Jlatuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHHUSI C TUATIA30HOM U3MEPEHHUS
yacToT He MeHee yeM oT 50 'y mo 8 xI'1y;

JlaTuuk BIaXHOCTH MOYBBI C IMANIa30HOM M3MepeHus He yxe ueM ot 0 110
50%

JaTtuuk kucnopoza ¢ nuamnazoHoM usmepenus ot 0 1o 100%

JlaT4uK ONTHYECKOM IIOTHOCTH 525 HM

JlaTuuk ontrudeckoi maoTHocTu 470 HM

Jatuuk TypOuIUMETp ¢ Uarna3oHoM u3MepeHus He yxke ueM oT 0 1o 200
NTU

JlaT4MK OKMCH yTaepoja ¢ Auarna3oHoM u3MepeHus He yxe yeM ot 0 qo 1000
ppm

AKceccyapsl:

Kabens USB coenuHuTenbHBIH (2 T.)




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
npo¢ujILHOrO
KOMILIeKTa

(oOmeodpa3oBaTeabHbIE
OpraHu3anum, He
SIBJISTIOILMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonuuectBo exunun ajs
npo¢ujILHOro
KOMILJIEKTAa

(MaJIOKOMILIEKTHbIE
o01meoOpa3oBaTe/ibHbIE
OpPraHu3aunuu), el. u3M.

3apsimHOE yCTpOMcTBO ¢ Kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

CrepxeHb IS 3aKpeTICHNs JaTIYNKOB B IITATHBE

KpaTkoe pykoBOJCTBO M0 3KCIUTyaTaluu HuGpoBoi 1abopaTopuu
[IporpammHuoe obecrieuenue

MeTtoauueckue pekomeHaanuu He meree 20 pabot

YnakoBka

Hanngme pyccKOsS3pIYHOTO caifTa MONICPIKKH, HATNIHE BUACOPOJIUKOB.

Muxkpockor 1uppoBoi

Tun Mukpockomna: OHOIOTHIECKUI

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopatopHblit

Merton uccnenoBaHus: CBETIIOE 10JIe
Marepuan ONTHKH: ONTUYECKOE CTEKIIO
YBenuuenue MUKpockona, kpatr: 64 — 1280
Oxynsipel: WF16x

Oo6mwexTuBsl: 4x, 10x, 40xs (moanpyKUHEHHBIH)
PeBonpBepHas rosoBka: Ha 3 0OBEKTHBA

Tumn noacBeTKH: 3epKajio UM CBETOIUO]
PacnonoxeHnne moacBeTKU: BEPXHSS U HIDKHSS
Marepuan kopiyca: MeTaul

[IpeameTHsIit cTonuk, MM: 90

Ucrounuk muranus: 220 B/50 I'g

UYucno Meranukcesnei: 1

1 .

Ha6op OI'D o xumun

B Habop BXOAAT Beckl labopaTopHbie AtekTponHbie 200 T, ciupToBKa
nabopaTopHas, BOpOHKa KOHMYECKasl, MAI0YKa CTCKIsTHHAs, Tpooupka [1X-
14 (10 mTyK), crakad Beicokuii ¢ HocukoM BH-50 ¢ mMeTkoii (2 mTykn),
LWIMHIP U3MEPUTENbHBIN 2-50-2 (CTEKJIAHHBIHM, ¢ IPUTEPTON KPBILLIKOIL),
ITAaTUB JUIst IpoOupok Ha 10 rHE3N, 3aKUM POOUPOYHBIH, IINATENb-

1 mT.

1 mT.




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
npo¢ujILHOrO
KOMILIeKTa

(oOmeodpa3oBaTeabHbIE
OpraHu3anum, He
SIBJISTIOILMECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonuuectBo exunun ajs
npo¢ujILHOro
KOMILJIEKTAa

(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTe/ibHbIE
OpPraHu3aunuu), el. u3M.

nokeuka (3 mrTyku), Habop (PIAKOHOB ISl XpaHEHUsI PACTBOPOB U
peakTuBoB (00beM (hrmakoHa 100 M1 - 5 KOMIUIEKTOB 10 6 MTYK, 00bEM
¢makona 30 mut - 10 KOMITIEKTOB 10 6 MTYK), HIWIMHAP U3MEPUTEITHHBIN C
HocukoM 1-500 (2 mryku), crakan Beicokuit 500 mu (3 mTyku), Habop
epIIel A1t MBIThSI TOCYABI (€PI ISl MBIThS IPOOUPOK - 3 MTYKH, epIII JUIs
MBITBS KOJIO - 3 IITYKH), XayaT Oenblil x/0 (2 mTyKH), IepUyaTKu pe3nHOBbBIE
XHUMUYECKHE CTOHKHME (2 MTYKN), OYKH 3alIUTHBIC, PHIBTPHI OyMa)kKHbIE
(100 wryk), roprouee ans cnuptoBok (0,33 ).

B cocraB Ha0Op BXOIAT peakTHBBI: AIFOMUHHM, )KeJIe30, COISIHASL KUCIIOTA,
METHJIOpaHXk, (peHonTalent, aMMHaK, IEPOKCUT BOJOPOIa, HUTPAT
cepebpa u Apyrue; B o0IIEH CIOXKHOCTH - 44 pa3TUYHBIX BEIECTB,
HCMOJIb3YEMBIX JUIsl COCTABJIEHUS! KOMIUIEKTOB PEAKTUBOB IIPH MTPOBEAECHUH
9K3aMEHAIMOHHBIX YKCTIEPIMEHTOB I10 KYPCY IIKOJIbHOW XHMHUH.

VY4eOHas nabopaTopus
110 HEUPOTEXHOJIOTUH

B cocraB BxogsT:

Cencop Tun 1 He menee 1 mT., o0ecreunBaeT BOZMOXHOCTh PErHCTPAIIH
CUTHaJa 3JIEKTPUUYECKON aKTUBHOCTH MBIIII] (371€KTpoMHUOrpaMmMbl, DMI).
Perucrparnus nomxHa OCylIeCTBISIETCS HEMHBA3UBHO, CYXUMH 3JIEKTPOJAMHU.
B03MOXHOCTBIO KpEeIUIEHUs K PyKe YeI0BeKa, YTO JOJKHO /1aBaTh
BO3MOKHOCTb PETUCTPUPOBATH SJIEKTPUUYECKYIO AKTUBHOCTH MBIIIILIBI B
o0acTH, HaJl KOTOPOil pacmosnaraercs kperuienue. [Ipu HanpshkeHun
MBIIIIIBI JOJIKHA OBITH 0OecriedeHa BO3MOKHOCTh HaOMIOIEHHS ITyYHOCTH
curHana (T.e. mpucyrcrsue IMI'), mpu paccnabieHUN MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mT., o0ecreynBaeT BO3MOKHOCTh PETUCTpAIIUU
curHana ¢oromieruzmorpammsl (OIII7) onTrueckumM myTem, 3a c4eT
M3MEHEHUSI OTPAKEHHOTO OT KPOBEHOCHBIX COCY/I0B CBETa, 00bEM KOTOPBIX
M3MEHSETCs TI0J] BO3/ICHCTBUEM IyJIbCOBOW BOJHBI. CEHCOp AOKEH OBITh
o0ecrnedyeH BO3MOXKHOCTBIO KPEIJICHUS! K MOIYIIEeYKE Nalblia YeJI0BEeKa.

1 mIT.

1 mIT.




HaunmenoBanue
00opynoBaHust

KpaTkune npumepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KosnuecTBo exmHun 1ist
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OpPraHu3aunuu), el. u3M.

Cencop Tun 3 He menee | mT., 06ecreunBaeT BOSMOKHOCTh: PETHCTPALIUT
curHaina snektpokapauorpammsl (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpanuu I, II u [II oTBe1eHMI; MOAKIIFOYEHUS SJIEKTPOIOB K CEHCOPY C
MIOMOILBIO COEIMHUTENILHBIX MPOBOOB, 000pyAoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 He menee 1 mT. o6ecriednBaeT BO3MOKHOCTD: PETUCTPALUN
CUTHaJIa KO)KHO-TanbBaHnueckon peakuuu (KI'P), perucrpanus koroporo
OCYILECTBIISICTCS HA TIOCTOSSHHOM TOKE; MOJKIFOUEHUs K TeTy YeIOBeKa C
MIOMOMUIbIO CYXUX AJIEKTPOJIOB, MOJKIOYEHHE KOTOPBIX K CEHCOPY
ocymectBisiercs ¢ nomouiso TouchProof pazsemos.

Cencop Tun 5 e menee | mT., 06ecreunBaeT BO3MOKHOCTB: PETHCTPALIUT
CHTHaJIa 3JICKTPUYECKOi akTUBHOCTU Mo3ra (931") ¢ moMOIIbI0 CYyXHUX
HEUMHBA3UBHBIX 3JIEKTPO/IOB; PETUCTPALIUN AIEKTPUUECKOW aKTUBHOCTH
pa3HbIX JOJeH MO3Tra; HOAKIIOUEHHS SJIEKTPOJIOB K CEHCOPY C MOMOILBIO
COEMHUTENFHBIX MPOBOIOB, 000pynoBaHHbIX TouchProof pazsemamu;
3aKperIeHHsI 3JIEKTPOJIOB Ha MIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 e menee | mT., 06ecreunBaET BOSMOKHOCTB: PETHCTPALIUT
curHaia koje0anus rpyaHoi kieTku (CeHcop IbIXaHMs); ONpeaesIeHHs
Y4acTOTBI JAbIXaHHUS.

YcrpoiicTBo 171 cOopa JaHHBIX OT CEHCOPOB M Nepejauu Ha MepCOHAIbHBbIIHI
KOMITBIOTEP 00€CIeunBaeT BOZMOKHOCTh cOOpa TaHHBIX OT MOIKIFOYEHHBIX
K HEMY CEHCOpOB U OTIIPaBKY Noiy4yeHHbIX J1aHHbIX Ha [IK. [Tonkmrouenue
uenTpaibHoro Moy k [1K ¢ momombio USB-ka6ens. LlentpanbHblii
MOJlyJIb UM€eT He MeHee | IT,: ranbBaHndeckyto uzossanuio ot [1K.
enTpanbHbIii MOYJIb 00ECIIEYMBAET BOSMOXKHOCTH OJTHOBPEMEHHOTO
MOJKIFOYEHUs BILUIOTh 10 4 ceHcopoB. Kaxplil n3 Bxono0B LleHTpansHoro
MOJTyJISl IMEET TaIbBAHUYECKYIO H30JIIHI0 (00ecTIedeHne MeKKaHAIBHOM
rajgpbBaHnyecko uzossiun). [Toaxmtouenue cencopos k LlenTpanbHoMy
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MOJIYJIIO OCYILECTBIISIETCS ¢ IOMOIIbIO CIIEUATIN3UPOBAHHBIX Pa3bEMOB
tuna LEMO, oGecnieunBaromux NpaBuiIbHOCTh MOIKITIOYEHHS pazbeMa U
CHIDKAIOIINX PUCK CIYYaiiHOTO KacaHHs pa3beMOB TOKOTPOBOISIIINX
qacTel, a Takke 00eCreYnBarOINX 3alIUTy OT HECAHKIIMOHUPOBAHHOTO
MIOJIKITFOYEHUS K TIPOU3BOJIBHBIM YCTPOHCTBAM.

Monynb «KHomka» He MeHee | 1mT., 00ecrieyuBaeT BO3SMOXKHOCTh: Pa3MEeTKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHee 3-X pa3IMYHbIX KaTerOpuu
COCTOSIHUU.

YeTpoiicTBO, BXOSIIEE B COCTAB JaOOPATOPUHU, JOJKHO 00ECTIeYMBaTh
BO3MOXXHOCTh PErHCTpAIlH apTEPUaILHOTO JaBICHHUS.

[Iporpammuoe obecrnieuenue (ganee - [10). JlomkHo obecrnieunBarth
BHU3YaJIH3aIUI0 U 00pabOTKY PEeruCTPUPYEMbIX CUTHAJIOB.

I'maBHOE OKHO MPOTPaMMBI JIOJDKHO COCTOSTh M3 BKJIAJIOK, Kaxaas 13
KOTOPBIX COJAEPKUT HA0Op rpaduKoB, HEOOXOAUMBIX JIJIs1 OTOOpasKeHUs
TpedyeMoii nHpopManuu.

JlomkHa UMEThCS BKJIaAKa JIJIs1 OJHOBPEMEHHOTO MPOCMOTpa CUTHAJA CO
BCEX CEHCOPOB, OJJHOBPEMEHHO MOAKIIOUEHHBIX K L{eHTpaibsHOMY MOJyJIIO.
D710 06ecrneynBaeT BO3MOKHOCTh MHOTOKAHAIBHOTO (TIOJIUTpaduuecKoro)
pexxumMa paboThl yCTPONUCTBA.

Taxkxe TOMKHBI UMETHCS BKJIAAKH JUJISl BU3yallU3allii CUTHAJIOB OT CEHCOPOB
OMT, ®IIT", OKT', KI'P, D3I, cencopa nprxaHusi, KHOIIKU; a TAKKe
MIPOU3BOTHBIX TPAPUKOB, HA KOTOPHIX BU3YATH3UPYIOTCS CHEM(PUUHBIE IS
TOTO WJIM UHOTO CHTHAJIa BETUYNHBI.

[1O momxHO naBaTh BOZMOXKHOCTH BU3yallM3allui U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, @ IMEHHO:

- OMI': Bu3yanuzanus cCurHaia, CeKTp CUTHaJa, aMILUTUTYIHBIA TPUTTEP

- @III': BU3yasnM3anus CUrHaia, CIIeKTpa CUrHasa, TaXOrpaMMBl,

rpaduk mynbca
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- OKT': Bu3yanu3zaiusi CUTHaja, TaXorpaMMBbI, rpaduk mybca

- KI'P: Bu3yanuzanus cursana

- O0I': BU3yanu3auus CUrHaja, CIeKTp CUTHaja, aMIUITUTYAa ajdb(a-puTMma,
aMIUINTy1a OeTa-puTma.

- CeHCOp [IbIXaHUS: BU3yalIH3allisl CUTHAIA,

- Knonka: Bu3yanusanus CUrHajia pa3sMeTKu

[TO nomxHO UMETh BO3MOKHOCTh KaCTOMM3alMK U HacTpoiiku 110 mis

3G PEKTHBHOTO 0TOOpaKEeHUs TpapUKOB: HACTPOUKA I[BETA, BEIOOP
MapaMeTpoB sl aHaJIn3a, BBIOOp 0TOOpakaeMbIX rpaduKoB,
MacirabupoBanue rpapukoB. [10 101KHO UMETh BO3MOKHOCTD 3alUCH U
BOCTIPOU3BEJICHUS PETUCTPUPYEMBIX CHUTHAJIOB.

Bo3MoxkHOCTh HACTPOMKH MapaMeTpoB (GUIbTPAILIMN CUTHAJIA C TIOMOIIIBIO
(GWIbTpa HIKHUX YaCTOT, (PUIBTPA BBICOKHX YaCTOT, ITOJIOCOBOTO (DUIIBTPA,
PEXKEKTOPHOTO PUIIBTPA.

C nenpio ynoOCTBa aHAIM3a CUTHAJA, TOJHKHA UMETHCSI BO3SMOXKHOCTD
3aMyCH PETUCTPUPYEMBIX CUTHAIOB B (haiii, ¢ Mmocieayomen
BO3MOYKHOCTBIO MX IOCJIEAYIOIIEr0 BOCTIpOn3BeeHHs B JanHOM [1O
(MMHUTHPYS PETUCTPALIMIO CUTHAJIA B PEKUME PEaTbHOTO BPEMEHH).

B cocraBe: MeToguuecknue MaTepuatbl sl yUUTeNs U 00yqarouxcs,
OIHCaHUE TOIKIIOYEHHSI CEHCOPOB JIa00paTOPUH, UHCTPYKILIUHU IO
ucnonb3oBanuio 110, onucanue 1a00paToOpHBIX U MPAKTUIECKUX padoT,
KOTOPOE€ B TOM UHUCJIE€ COAEPKUT MPE3CHTALIMOHHbIE MaTepUabl.
YnakoBka/kopoOka maboparopuu JoHKHA 00ecrednBaTh YJ00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH JIJIsl pacIoIOKEHUSI CEHCOPOB U YCTPOMCTB
nabopaTopuu As yA0OHOTO HCIIOIB30BaHUS IPENOIaBaTeIsIMU U
00yJarOITMMHUCH.

TexHonorn4yeckas HalpaBJCHHOCTb

9.

| O6pazoBaTenbHBII

| Po6oToTexHuyeckuii HaGOp NpeaHA3HAYEH IS U3yYEeHHs OCHOB

1 mIT.

1 mrT.




KosanuecTBo CAUMHUI NJIs

nPOQUIBLHOTO KoamuecTBo eqmHUIL 7151
KOMILVIEKTa NPoPUJILHOTO
Ne Haumenosanue KpaTkue npuMepHbIe TeXHHYeCKHEe XAPAKTePHCTHKH (o6weobpasoarennube KOMIIEKTA
obopynoBaHus OpraHu3aluy, He (MaJIOKOMILIEKTHbIE
ABJIAIOIIHECH o0meodpa3zoBaTe/ibHbIE
MaJIOKOMILIEKTHBIM), OPraHM3aIMN), /1. H3M.
e/l. U3M.

KOHCTPYKTOP JUIsl
MIPAKTUKU OJIOYHOTO
MIPOrpaMMUPOBAHUS C
KOMIUIEKTOM JJaTYUKOB

POOOTOTEXHUKH, JIeTalleH, y3/10B 1 MEXaHU3MOB, HEOOXOAMMBIX JIJIs
CO3JIaHHUSI POOOTOTEXHUIECKUX YCTPOUCTB.

Habop npezacrapnser co00if KOMIUIEKT CTPYKTYPHBIX 2JIEMEHTOB,
COCAMHUTENBHBIX 3JIEMEHTOB U 3JICKTPOTEXHUYECKUX KOMIIOHEHTOB.
Ha6op no3Bosisier cobupats (M mporpaMMupOBaTh COOMpPaeMbIe MOJIENH ), U3
AJIEMEHTOB BXOJSIIMX B €r0 COCTAaB, MOAEIN MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJTy, @ TaK e KOHCTPYKIIUH, OCHOBaHHBIX Ha
WCIIOJIb30BaHUU Tiepesiay (B TOM YHCIIe YEPBAYHBIX U 3y0UaThIX), a TaK ke
pBIYAroB.

CBETOAMO/IHBIN MaTPUUHBIN AUCIUIEH ¢ OeJION MOJACBETKON HAa KOHTPOJUIEpe
KonnuecTBo mopToB BBOAA/BRIBOIAa HA KOHTPOJIEpPE HE MeHee 6
KonunuecTBo kHOMOK HE MeHee 4

OO0111€e€e KOIMIECTBO JIEMEHTOB: HE MeHe 520 IIT., B TOM YHCIIE:

1) mporpaMMupyeMslii 010K yrpaBieHHs, KOTOPbII MOXET paboTaTh
aBTOHOMHO U B IIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) DaT4YMK CUITBI

4) naT4uK paccTOSTHUS

5) naT4MK 1BETA

6) akKyMyJIATOpHas Oatapes

7) IlnacTuKOBBIE CTPYKTYPHBIE JIEMEHTBHI, BKIItOUast neppoprupoBaHHbIE
AIIEMEHTHI: OaJIKH, KyOWKH, OCH U BaJIbl, COCTUHUTEIBHBIC SJIEMEHTHI K OCSIM
, IECTepHU, MPEAHA3HAUCHHBIE ISl CO3JJaHMsI YePBSYHBIX U 3yOUaThIX
nepeay, COeIMHUTENbHBIE U KPEMEeKHbBIE IIEMEHTHI;

7) IIporpamMHOe 0OecTriedeHre, NCIOIb3YEMOE JUIsl IPOTPAMMUPOBAHMS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIEIEH U YCTPOUCTB, TOCTYITHO JUIS
CKauMBaHUs U3 ceTH MHTepHeT




KosanuecTBo CAUMHUI NJIs

nPOQUIBLHOTO KoamuecTBo eqmHUIL 7151
KOMILIEKTA npoduILHOro
Ne Haumenopanne KpaTkue npuMepHble TeXHHYECKHE XaPAKTEPHCTHKH (06meodpasoBaTebHbIe KOMILIEKTa
00opynoBaHust OpraHu3aluu, He (MaJI0KOMILIEKTHbIE
ABJIHIOIIHECH o01meoOpa3oBaTe/ibHbIE
MAaJIOKOMILIEKTHBIM), OpraHM3aIMN), . H3M.
€. U3M.

KoMIUIeKT 7151 m3y4eHus] OCHOB JIEKTPOHUKH U POOOTOTEXHUKU

Habop nomkeH ObITh peHAa3HAYEH IS IPOBEICHHS YI€OHBIX 3aHATHH 110

AJICKTPOHUKE U CXEMOTEXHUKE C 1IEJIbI0 U3yUeHUs Hanbosee

pacipoCTpaHEHHOW IEMEHTHOM 0a3bl, MPUMEHIEMOU JJIs1 HHXCHEPHO-

TEXHUYECKOTO TBOPUECTBA YUAIIMXCS U Pa3pabOTKH yIeOHBIX MOCIICH

po6oTtoB. Habop H0mKeH MO3BOIATH YUAIUMCS Ha MTPAKTUKE OCBOUTH

OCHOBHBIC TEXHOJIOTHH MPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB

Ha TpUMepe YIeOHBIX MOJIeei pOOOTOB, a TAK)KE U3YYUTh OCHOBHBIC

TEXHUYCCKUE PEIICHHS B 00J1aCTH KUOSPHETHIECKUX M BCTPAMBAEMBIX

CHUCTEM.

O6pazoBaTenbHbIi Habop | B COCTaB KOMIUIEKTa IOJKEH BXOAUTE HAOOP KOHCTPYKTHBHBIX 3JIEMEHTOB
10. [0 MEXAHUKE, JUTst COOPKY MaKeTa MaHUMYJISIIIMOHHOTO PO00Ta, KOMIUIEKT METAIUTHYECKUX 1 mrr. 1 1.

MEXaTPOHHKE U
pOOOTOTEXHUKE

KOHCTPYKTUBHBIX 3JIEMEHTOB s COOpPKH MakeTa MOOMIIBHOTO poOOTa U T.1I.

B cocraB koMIiekTa BXOAUT HA0Op 3JI€KTPOHHBIX KOMIIOHEHTOB JUISI
U3yYEHHsI OCHOB HJIEKTPOHUKH U CXEMOTEXHHUKH, a TAKKe KOMIUIEKT
IIPUBO/IOB M JATYMKOB PA3IMYHOTO THIIA JUIs pa3paboTKu
POOOTOTEXHUYECKUX KOMILIIEKCOB.

B cocraB KOMITIEKTa JOIKHO BXOJUTH: MOTOPBI C SHKOAEPOM - HE MEHEe
21T, CEpBONPUBOJT OONBIION - HE MeHee 411IT, CEPBOIIPUBO MBI - HE
MeHee 21T, UHPpaKpacHBIN JaTYHK - HE MEHEe 31T, YIbTPa3ByKOBOH
JaT4YHK - He MeHee 31IT, TaTYUK TeMIIepaTypsl - He MeHee 11T, JaT4uk
OCBEIIEHHOCTH - HE MeHee 11T, HAOOP MEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPBI, CBETOAMOAbI PAa3IMYHOI0 HOMUHATIA),
KOMILJIEKT MPOBOOB JJIs1 0€CIaeyHOro MPOTOTUIIMPOBAHMS, TUIaTa
OecraeyHOro MPOTOTHIIUPOBAHUS, aKKYMYJISITOP U 3apsIIHOE YCTPOHCTBO, .
B cocraB koMIIIeKTa JOKEH BXOIUTh IPOrpaMMHPYEMBbI KOHTPOJLIED,
nporpammupyemsbiii B cpese Arduino IDE win aHanoruyHsIX ¢cBOOOIHO
pacnpocTpaHsieMbIX cpefax pa3padbotku. [IporpamMmmupyemslii KOHTpOILIED
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JOJDKEH 00J1/1aTh TOPTaMU JIJISl TIOIKITIOUYCHHS IIU(POBBIX M aHAJIOTOBBIX
ycrpoiict, untepdeiicamu TTL, USART, I2C, SPI, Ethernet, Bluetooth unu
WiFi.

B cocTaB komIiekTa JOMKEH BXOJUTh MOIYb TEXHUYECKOTO 3peHus,
MIPECTABIISAIOMINN COO0H BBIYUCIUTEIHHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOTIPOIIECCOPOM (KOJ-BO A1Ep - He MeHee 411IT, YacToTa sApa HE MEeHee
1.2 I'Tn, o6vem O3Y - e menee 512M6, 00beM BCTPOCHHOM MaMSITH - HE
MeHee 81'0), MHTErpuPOBAHHOM KaMepol (MaKCHMalbHOE pa3pelieHue
BHJIEONIOTOKA, nepeaaBaeMoro o uarepdeiicy USB - ne menee 2592x1944
€/1.) ¥ ONTHYECKOH cucTeMoil. Moayiib TEXHHUECKOTO 3pEHHsI T0JKEH
00J1aaTh COBMECTHMOCTBIO C PA3TMYHBIMUA IPOTPAMMHUPYEMBIMHU
KOHTpoJuiepaMu ¢ nomoiusto uatepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Momyie TEXHHUECKOTO 3pEHHUS JOKEH HMETh BCTPOSHHOE
MporpaMMHOe oOecrieueHre Ha OCHOBE OTEPAIlMOHHOM crcTeMbl Linux,
MO3BOJISIONIEE OCYIIECTBIIATh HACTPOWKY CHCTEMBI MAIIMHHOTO O0YYECHUS
MapaMeTpoB HEUPOHHBIX CeTel sl OOHapyKeHUsI 00BEKTOB, OMPEIETICHHUS
UX TTApaMETPOB U JaJbHEUIIeH UACHTH()HUKAIINN.

KomruiekT nomkeH obecieunBaTh BOZMOKHOCTh H3yUEHHUSI OCHOB
pa3pabOTKH MPOTPAMMHBIX M alIIAPATHBIX KOMITJIEKCOB MH)KEHEPHBIX
cucteM, pemieHuil B chepe "MHTEpHET Beleit'", a Takke peleHuit B 001actu
POOOTOTEXHUKH, HCKYCCTBEHHOT'O MHTEJIJIEKTA U MAIIMHHOTO O0YYEeHHSI.

11.

YetsipéxoceBoi
y4eOHBIN POOOT-
MaHHITYJIATOP C
MOJTyJTbHBIMU
CMEHHBIMHU HacaJKaMH

Y4eOHbIi poOOT-MaHUTYISATOP MPeIHA3HAYCH ISl OCBOCHUS
00yJaronmMucs OCHOB POOOTOTEXHUKH, TSI TIOJTOTOBKH O0yYarOIINXCS K
BHEJPEHUIO U MOCIEAYIONIEMY UCIIOJIb30BAHUI0 POOOTOB B MIPOMBIIIIJICHHOM
IIPOU3BO/ICTBE.

KonnuecTtBo oceit poboTa MaHUITYIATOpA - YETHIPE.

[Tepemernienue HHCTPYMEHTA B MPOCTPAHCTBE TI0 TPEM OCSIM JIOJHKHO
YOPABJISITHCS IArOBbIMU ABUratesaMu. HanpsbkeHue nuTanust maroBbix

1 mT.

1 mT.
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nBurareneit He oonee 12 B.

CepBojBHTaTENh YETBEPTOM OCH JIOJDKEH 00ECTICUNBATH TTIOBOPOT
UHCTPYMEHTA.

Y101 MOBOPOTa MAHUITYJIATOPA HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
meHee 180 rpamycos.

Jlis ompesienieHust OJI0KEHUSI MAaHUITYJISITOPA IPU TIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH UCIOJIB30BATHCS IHKOJIEP.

VYros noBopoTa 3aHEro IMyIeya MaHUMyJsATopa He menee 90 rpaaycos.

VYron noBopoTa nepeaHero mwiedya Mmanumyiaropa He medee 100 rpagycos.
Jlist onipeesieHust MOJI0KEHHSI 3aTHETO U ePEAHEro IIed MaHHITYJIATOpa
JIOJKEH HCIOJIb30BaThCS THPOCKOIL. YTOJI MOBOPOTA [0 YETBEPTOM OCH HE
Menee 180 rpaaycos.

JlomkHa OBITH BO3MOKHOCTH OCHAIIIEHUSI CMEHHBIMU HacaJKaMu (Harpumep,
JepraTelnb KapaHjaamia uin giomMacTtepa, IpUcocka ¢ CEpBOJIBUraTelEM,
MEXaHUYECKOE 3aXBAaTHOE YCTPOWCTBO C CEPBOJIBUTATENIEM, YCTPOMCTBO IS
JIa3epHOM TPAaBUPOBKH WIIA YCTPOUCTBO A 3D-nievarwn).

JlomkHa OBITH BO3MOKHOCTb MOJKIFOUEHUS JOMOHUTENBHBIX YCTPOMCTB
(Hampumep, TpaHCIIOpTEPA, pelibca AJis nepeMenieHust podoTa, MmyJibTa
yIpaBICHUS THUIA JPKOUCTHK, KAMEPHI MAIIMHHOTO 3PEHUs, ONITUYECKOTO
JaT4yuKa, MOJyJIst OECIIPOBOIHOTO JIOCTYIIA.

Pob6oT-ManummynsaTop qoikeH ooecrneynBaTh epeMeIeHne HacaaKu B
MIPOCTPAHCTBE, aKTUBAIIMIO HACAIKH, BO3MOXHOCTh MOJYyYEHHUS! CUTHAIOB OT
KaMephl U JATYNKOB, BO3SMOXKHOCTD YIPABICHUS TONOTHUTEIbHBIMH
YCTPOHCTBaMHU.

Martepuan kopryca — amoMuHui. J{luametp paboueii 30151 (6€3 yueTa
HaBECHOT'0 MHCTPYMEHTA U 4eTBepTOi ocH) He MeHee 320 mm. HTEpdetic
noakiarouenns — USB.

JIOJDKeH UMETh BO3MOYKHOCTh aBTOHOMHOW Pa0OThI M BHELITHETO
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yIpaBJIEHUS.

YrpaBisomui KOHTPOJUIEP AOKEH OBITH COBMECTUM CO cpenoit Arduino.
VYpaBIOMUNA KOHTPOJIJIEP COBMECTHM CO CPEAON IPOrPaMMUPOBAHUS
Scratch, u sa3p1k0M porpammupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT 110 IEPBBIM TPEM OCSM B 3a/laHHBIN yros u
Ha 33JIaHHBIN yToJI, IOBOPOT 110 YETBEPTOM OCH HA 3aJIaHHBIN yTroJl,
IBYOKCHHE B KOOpAUHATHI X, Y, Z, IepeMEIEHUE Ha 3aJaHHOE PAaCCTOSHUE
1o koopauHatam X, Y, Z, nepefady JaHHBIX O TEKYIEM II0JI0KEHHUH YIJIOB,
nepenady AaHHBIX O TEKYLIMX KOOPAMHATAX MHCTPYMEHTA.

JloIpKeH moAaepKUBaTh NEPEMENICHUE B IEKaPTOBBIX KOOPAMHATAX U YIIaxX
II0OBOPOTAa OCEM, C 3aJaHHON CKOPOCTbIO U YCKOPEHUEM.

Tumnsl nepemenieHnii B 1€KapTOBBIX KOOPAUHATAX: ABMKEHUE T10
TPACKTOPHUH, IBUKEHHE 110 MPSIMOIM MEKIY JBYMs TOUKaMH,
MIePENPHITUBAHNE U3 TOYKU U TOUKY (TTEPEHOC OOHEKTA).

12.

Ob6pa3oBarenbHbIil HAbOP

JUI U3Y4YEHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUUECKHIX
CUCTEM U
MaHHUITYJIAIUOHHBIX
poboToB

OO0pazoBaTeNbHBIN KOMIUIEKT JODKCH OBITh IPEeIHA3HAYCH ISl H3yUCHUS
POOOTOTEXHUYECKUX TEXHOJIOTHI1, OCHOB HMH(POPMAILIMOHHBIX TEXHOJIOTUHN U
TE€XHOJIOTUW MPOMBILIJIEHHON aBTOMAaTU3Al1H, & TAKKE TEXHOJIOTUI
[IPOTOTUIIMPOBAHUS U aJIUTUBHOTO MPOU3BOJICTBA.

B cocraB KOMIUIEKTa TOKHO BXOIUTH:

1) MHTENNeKTyanbHBIA CEPBOMOAYJIb C MHTETPUPOBAHHOMN CUCTEMOM
YIpaBIIEHUs, MO3BOJISIONICH 00bETUHATH CEPBOMOTYIIN APYT C APYTOM

IO MOCJIeIOBaTeIbHOMY UHTEp(ENCy - He MeHee OIIT;

2) PoboToTexHMUECKHI KOHTPOJIEP MOAYJIBHOTO TUIIA, IPEACTABIIAIOIUI
co0o¥ 0THOTUIATHBIA MUKPOKOMITHIOTEP C ONEpPaIMOHHON cucTeMoi Linux,
00BETMHEHHBIH ¢ TIepu(epUHHBIM KOHTPOJLIEPOM C TIOMOIIBIO TJIATHI
pacmupenus. POO0TOTeXHUYECKH KOHTPOJUIEP T0JKEH YIOBIETBOPATD
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO siIep BCTPOCHHOTO
MHUKPOKOMIIBIOTEPA - HE MEHEe 4, TAKTOBAs 4acToTa siapa - He MeHee 1,2

1 .
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I'Tn, o6bem O3V - He menee 512 MO, mamuune unatepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, 1 poBbie 1 aHATOTOBBIE OPTHI AJIS
MOJIKITFOYEHUS BHEITHUX YCTPOUCTB, a Takke WiFi mimm Bluetooth mms
KOMMYHHKAIMH CO BHEIIHUMH yCTpoiicTBaMH. PoOoTOTEXHHUECKHIt
KOHTPOJIIEP JOJIKEH 00ecreunBaTh BO3SMOKHOCTD ITPOrPaMMUPOBAHHUS C
MOMOIIBIO cpeAcTB s13b1K0B C/C++, Python u cBoG01HO pacnpocTpaHseMoit
cpensl Arduino IDE, a Taxoke yrpaBieHHS MOIEISIMA POOOTOTEXHUUECKUX
cucTteM ¢ momouisko cpeasl ROS.

3) BeruncnauTenbHbli MOAYIb CO BCTPOSHHBIM MUKPOKOHTPOJJIEPOM - HE
MeHee 11T. BerancnurenbHblii MOLYJIb JOJDKEH 00J1afaTh BCTPOCHHBIMU
IU(PPOBBIMU TIOPTAMH - HE MeHee 12T U aHATOTOBBIMU TIOPTaMU- HE MEHEe
121mt. BeraucaurenbHbIi MOyIb T0JKEH 001a1aTh BCTPOSHHBIM MOJyJIEM
OecnipoBoHOM cBsi3u Trma Bluetooth m WiFi st cozmanus anmapatHo-
IIPOTPaMMHBIX perIeHuil 1 "yMHBIX/cMapT"'-yCTPOUCTB 11 pa3paboTKu
pewenuii "MHTepHeT Bemei".

BbruucnuTenbHblii MOYIIb TOJDKEH 00J1aaTh COBMECTUMOCTBIO C
nepuepuiHBIMY TIATaMU JIIS TOAKITIoYeHns K cetr Ethernet u
MOJKJIFOUEHUs BHELTHENH CHIIOBON HArpy3KU.

4) Monynb TEXHUYECKOTO 3pEHMSI, IPEICTABISIONINI cO00H yCTpOWCTBO HA
0a3e BBIUMCIUTENLHOIO MUKPOKOHTPOJIJIEpA U UHTETPUPOBAHHON KaMephl,
o0ecrieunBaroIee pacro3HaBaHie MPOCTEHIINX H300paKeHUH Ha MOJTyJIe 3a
CUeT COOCTBEHHBIX BBIUMCIUTENbHBIX BO3MOKHOCTEH - HE MeHee 11T;
Motysib TEXHUYECKOTO 3pEHUS JOJKEH 00ecreuBaTh BO3MOKHOCTh
OCYILECTBIIATh HACTPOMKY AKCHo3ULMH, 6anaHca 6enoro, HSV
COCTABJISIFOIIUX, TJIOMIA I OOHAPYKMBAEMOM 00JaCTH N300paKEeHNUS,
OKpYTJIOCTH OOHApYKUBAEMOM 00J1aCTH N300paskeHUsl, OJI0KEHHUE
0OHapy>KUBaeMbIX 00J1aCTe OTHOCHTEIBHO JIPYT ApyTa

Mo1yJib TEXHUYECKOTO 3pEHHUS JOJKEH UMETh BCTPOEHHbIE HHTEP(ENCHI -
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SPI, UART, I2C niu TTL 11 KOMMyHUKalUu APYT € APYTOM MU
BHEIIHUMH YCTPOUCTBAMH.

5) KoMIieKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 MeTalja 11l COOpKH MOJENn
MaHMITYJIATOPOB - HE MeHee 11T;

6) KomIuiekT a1eMeHToB A1 COOPKM BaKyyMHOTI'O 3axBaTa - HE MeHee 11T.
OO6pa3zoBarenbHbIi POOOTOTEXHUYECKUH KOMITIEKT JOJDKEH COAEpIKaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENEH /ISl MPOTOTUITMPOBAHUS MOJIENIEH
MOOWJIBHBIX 1 MAHUITYJIALIMOHHBIX pOOOTOB pa3auMyHOro Tumna. B cocrtas
KOMILJIEKTA TOJDKHBI BXOJUTh WHCTPYKIIMU M METOJMYECKUE YKa3aHUS 110
pa3paboTKe TpeXMEPHBIX MoJieneil MOOMIBHBIX POOOTOB,
MaHHITYJIIIAOHHBIX pOOOTOB C Pa3IMYHBIMH TUITAMU KHHEMATUKH (YTiI0oBast
KHHEMaTHKa, III0CKO-TapajljiesibHasi KHHEMaTHKa, JefbTa-KUHEMaTHKa,
SCARA wunu peraaxkHasi KHHeMatuka, miatgopma CTroapra u T.IL.).
OO6pa3zoBarenbHbIi POOOTOTEXHUYECKUH KOMITIEKT JOJDKEH COAEp)KaTh
WHCTPYKIINH TI0 IPOSKTUPOBAHUIO pOOOTOB, HHCTPYKIIMH U METOIUKU
OCYILECTBIICHHSI MHKEHEPHBIX PAcYeTOB MPH MPOEKTUPOBAHUH (pacueTsl
Harpy3kyd U MOMEHTOB, pac4eT MOIIHOCTH IIPUBOJIOB, pacyeT apaMeTpOB
KUHEMAaTUKH U T.I1.), THCTPYKLUH 110 pa3pabOTKe CUCTEM YIIPaBICHUS U
MIPOTPAMMHOTO 0OecTieueH s IS yIIpaBJIeHUs] pOOOTaMH, WHCTPYKIIUU U
METOAMKH IO pa3paboTKe CUCTEM YIPaBJIEHHUS C 3J€MEHTaMU
HCKYCCTBEHHOT'O MHTEJIJICKTa U MAIIMHHOTO 00YYeHHusl.

Komnn

HTEePHOE 000pPyI0BaHUE

13.

HoyTtOyxk

dopm-pakTop: HOYTOYK;

XKectkas, HeoTKIIOUaeMast KJlaBuaTypa: HaJIN4IMeE;
Pycckas packiiaika KilaBUaTypbl: HaJH4Yue,
Jnaronans skpaHa: He MeHee 15,6 q10iMoB;
Paspemenne skpana: He MeHee 1920x1080 nukceneit;

1 mT.

1 mT.
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KonuuecTBo snep npoueccopa: He MeHee 4;

KonunyecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBast yactoTta nporueccopa: He meree 1 I'Tr;
MakcumanbHasi TAKTOBasl 4acToTa npoueccopa: He menee 2,5 I'T'w;
Komi-mamsats nporieccopa: He Menee 6 Moaiir;

OO0BeM yCTaHOBIIEHHOHM ONEpaTUBHOM MaMsATH: He MeHee 8 ['0aiit;
O6beM noaepKUBaeMOM ONepaTUBHON MaMsITH (1711 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['6aiit;

O0weMm Hakonutelns SSD: He menee 240 I'0aiir;

Bpewmst aBToHOMHO# paboThl OT OaTapen: He MeHee 6 4acoB;

Bec HOyTOYKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He Oosee 1,8 Kr;
Buemnuit unrepdeiic USB crannapra He Huxke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemrnuit unrepdeiic LAN (ucnonb3oBaHUE MEPEXOIHUKOB HE
MIPEeyCMOTPEHO): HAJINYKE;

Hannune monyneit u uarepdelicoB (MConb30BaHUE EPEXOJHUKOB HE
npexycmorpeno): VGA, HDMI;

BbecnipoBoanas cBszp Wi-Fi: Hanuuue ¢ noaaepxkoil crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanu4ue;

Manunynstop "Mbllib": HATUYKE;

[IpenycraHoBieHHas ONepalMoHHas CUCTEMa ¢ rpauyecKuM
MOJIb30BATEIBCKUM HHTEpdeiicoM, obecrieunBaromas padoTy
pacrpocTpaHEeHHbIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHIM:
HaJIM4ue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THII KOPITyCa: METaJl;

BO3MOKHOCTE 0€30I1acHOI0 3aIIUIICHHOI'O 3aMKOM XPaHCHUA HOYT6YKOBZ

HaJIMJIue;

1 .
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BO3MOJXKHOCTb 3apsIK HOYTOYKOB: HaJIM4HeE, TOJAEP/KKAa HOYTOYKOB U3
KOMIIJIEKTa ITOCTABKH;

Hanmane poyrepa Wi-Fi cranmapra 802.11n nim coBpemennee: 1 mir.
NOJIEP)KKAa HOYTOYKOB U3 KOMIUIEKTa MIOCTAaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJJEpkKa HOYTOYKOB U3 KOMIUIEKTa
MIOCTaBKHY;

Hanpspxkenne mutanus: 220B\501;

[Totpebnsemas MmomHOCTh, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (MakcumyM): 12;

JlnuHa nIHypa 3JIeKTPONUTAHUS: OT 2,5 MeTpa;

3amuTa OT HepeHanpsHKEeHUs, KOPOTKOTO 3aMbIKaHUSI: HAJTUUNE;
Koneca i nepeiBUKEHUS C TOPMO30M: HAJIUYHE.
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