MHUHUCTEPCTBO MPOCBEINEHH S
POCCUNCKON ®EJEPALIUU

(MUHOPOCBEIEHUSI POCCHUMN)

PACIHNOPAXEHMUE

«12 » sH Baps 2021 r. Ne P-

MockBa

00 yTBep:KIeHHN METOAMYECKUX PeKOMEHIANMN I
110 CO3JAHUI0 U (PYHKIHMOHUPOBAHUIO B 0011€00pa30BATE/ILHBIX OPraHHU3ALMUAX,
PacCHoJI0KEeHHBIX B CEJILCKOM MECTHOCTH M MAJIBIX FOPOJAX, HEHTPOB 00pa30BaHuUs
€CTECTBEHHO-HAYYHOM U TEXHOJOTMYeCKON HANPABJIEHHOCTEH

Bo ucnonnenne nynkra 4 [IpaBun mpenocTaBieHUss U pacnpeleicHus: cyocuaun
u3 penepanpHoro  Owmkera  Owokeram  cyoObekToB  Poccuiickort  deneparuu
Ha COPMHAHCUPOBAHHUE PACXOJHBIX 00s3aTeNbCTB CyOBekTOB Poccuiickoit denepaiuu,
BO3HUKAIOIIMX TPU  pean3alldd  PETHOHAIBHBIX  MPOEKTOB,  OOECIEUMBAIOIIUX
JOCTIDKEHUE I1IeJieH, TMoKa3aTeiel W pe3ynbTatoB (penepaibHbIX MPOEKTOB, BXOJSIIHAX
B COCTaB HalMOHAIbHOrO Tmpoekta «OOpa3oBaHHe», B paMKax TIOCYJapCTBEHHON
nporpammbl  Poccuiickoit  ®deneparuu  «PaszButHe  o0Opa3oBaHUS», NPUBEAEHHBIX
B [Ipunoxxennn Ne 5 x rocyaapctBeHHou nporpamme Poccuiickoit @enepauun «Pa3Butue
oOpazoBaHus», yTBEpkAEHHON TocTaHOBIeHUEeM [IpaButenbcTBa Poccuiickoit denepanmu
ot 26 nexabpst 2017 r. No 1642:

1. VYrtBepauth mpuiaraempie MeToAMYECKHE PEKOMEHJAIMU 10 CO3/IaHUIO
n  (YyHKIMOHMPOBAHHWIO B 00II€00pa30BaTEIbHBIX OpPraHU3aIUsAX, PaCHOJIOKEHHBIX
B CENbCKOW MECTHOCTH M MajblX TOpojax, LEHTPOB OOpa30BaHUsl €CTECTBEHHO-HAYYHOUH
U TEXHOJOTMYECKON  HAMpaBIEHHOCTE B  paMKaX PErHOHANBHBIX  MPOEKTOB,
o0ecreunBaoIIMX JOCTUKEHUE LeJIel, MoKa3aTene u pe3ynbrara peaepaabHOTO IPOeKTa
«CoBpemMeHHas MIKO0JIa» HAITMOHAILHOTO TIpoekTa «O0pa3oBaHuey;

2. KoHTpoJIb 32 MCIIOJITHEHUEM HACTOSIIETO PACTIOPSKEHUS OCTABIISIO 32 COOOM.

JAOKYMEHT MOJANUCAH T.B. BacunbeBa
IEKTPOHHOI MOAMNUCHIO

Ceprudukar 4B7B7BEF9594E29A8BSEE25876116626720374C9
Bnaneﬂeu BacuibeBa TaThana BuktopoBHa
JleficTBUTEIIEH c 28.07.2020 1o 28.10.2021



[Tpunoxenue

YTBEPXIEHbI
pacrnopsbkeHueM
MuHHCTEpCTBA MPOCBEIICHHUS
Poccuniickon ®@enepanun
oT «12» ssuBapst 2021 r. Ne P-6

MeTtoauyeckue peKOMeHIaluu
10 CO31aHUI0 U (YHKIIMOHNPOBAHMIO B 00111€00pa30BaTEeIbHbIX
OPraHu3aluAX, PACHOJ0KEHHBIX B CEJIbCKOM MECTHOCTH U MAJIbIX FOPOJAX,
LEHTPOB 00Pa30BAHMS €CTECTBEHHO-HAYYHOI U TEXHOJIOTNYeCKOH
HalpaBJeHHOCTeN



1. OO01Iue moJI0KeHus

Hacrosmme Mertomuueckue pekoMeHmanuu (manee — Pekomenparum)
HampaBlIeHbI Ha OOECMEYeHHE EIUWHBIX OpPTraHU3alMOHHBIX M METOJUYECKHX
YCIOBUM  CO3AaHMA U OOMMX  TOAXOAOB K  (QYHKIMOHMPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3alMsaX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJIBIX ropojax, LICHTPOB oOpa3oBaHus €CTECTBEHHO-HAYYHOU u
TEXHOJIOTMYECKOW HampasieHHocTell «Touka pocrtay, B LelIX oOecrnedeHus
peanuzanuu  ¢peaepanbHOro mnpoekta «CoBpeMEHHas IIKOJIa» HAI[MOHAIBHOTO
npoekta «OOpaszoBanue» (mamee — QenepiabHBII TPOEKT), B TOM YHCIE
YCTaHOBJIEHUS TpeOOBaHUN K pe3yibTaTaM MHCIOJIb30BaHUS CYOCHIIMKM U3
dbenepanpHOorO OrOKETa OrOJKETaM CyOBeKTOB Poccuiickoit dexnepanuu Ha
COpMHAHCUPOBAHUE  PACXOJHBIX  00s3aTeNbCTB  CyOBEKTOB  Poccuiickoit
@enepanuy, BO3ZHUKAKOIIMX IPU  PEAIM3AUAA  PETHOHAIBHBIX  IPOEKTOB,
o0ecneumBaoIIUX JOCTHKEHUE LEeNel, MoKa3aTenell U pe3ynbrara (peaepanbHOro
npoekta «B 001meo0pa3zoBaTeIbHBIX OpraHU3alMsIX, PACHOJIOKEHHBIX B CEJIbCKON
MECTHOCTH M MaJIbIX ropojax, Co3[aHbl U (PYHKIHOHUPYIOT UEHTPbl 00pa3oBaHUs
€CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOW HANPABIECHHOCTEN .

[TpuBenenHble B HacTosUMX PexomeHmanusx TpeOOBaHUS —SBISIOTCS
MUHUMaJIbHBIMU. OpraHbl HCIOJHUTENBHON BiacTu CcyObekToB Poccuiickoi
denepanuu (opraHbl MECTHOTO CAMOYIPABJICHUS) TIPH PEATH3AIUN MEPOIIPHSTHIA
O CO3/aHuI0 U (YHKIMOHHPOBAHMIO B OOIIEO0pa30BaTENbHBIX OpPraHU3ALMSX,
PacroJIOXKEHHBIX B CEIbCKOM MECTHOCTH U MaJlbIX IrOpoJax, [EHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HampasiieHHOCTe «Touka pocta»
(manee — Llentper «Touka pocTta») BIpaBe oOecHeurBaTh TPEOOBAHHMS,
IPEBBILIAIOIINE YCTAHOBIICHHBIE HACTOAIMMH PexomMeHaanusmu.

Hemsimu co3panus LlentpoB «Touka pocTta» SBIISIETCS COBEPLIEHCTBOBAHUE
YCIIOBUW JJIS TIOBBIIIEHUS KaudecTBa oOpa3oBaHHs B 001e00pa3oBaTeIbHBIX
OpraHu3alMsX, PAaCIOJIOKEHHBIX B CEJIIBCKOM MECTHOCTH W MalbIX TOpOJaX,
paciivpeHusi BO3MOXKHOCTEM OOy4aroUuIMxcs B OCBOCHHUU YYEOHBIX IpPEAMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJIOTUYECKOM  HANpPaBJIICHHOCTEH, IPOrpaMm
JOTIOJIHUTENBHOTO ~ 00pa30BaHUSl  €CTECTBEHHO-HAYYHOW W TEXHHUYECKOM
HaNpaBJIEHHOCTEH, a TaKXe JJIs MPaKTUUYEeCKOW OTpabOTKH yueOHOro Marepuaia
1o y4eOHbIM TipeaMeTaM «DPuznkay, «Xumusy», «buomorusy.

entpsl «Touka pocta» o0ecreynBaOT MOBBIINIEHUE OXBaTa O0yYaIOIIHUXCS
00111e00pa30BaTENbHBIX OPTaHU3ALMM, PACIOJIOKEHHBIX B CEJIbCKOM MECTHOCTU U
MaJlbIX TOpoAax, MpOorpaMMaMyd OCHOBHOIO OOIINEr0 U JOIMOJHUTEIBHOTO
o0pa3oBaHMsI E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HampaBIEHHOCTEH C
HCIIOJI30BaHUEM COBPEMEHHOTO 000PY/I0BaHUS.

OpraHu3aimoOHHO-TEXHUYECKOE,  METOJUYECKOe U HHPOPMAIMOHHOE
COTIPOBOXKJICHHE CO3/IaHus B cyObekTax Poccuiickoit @eneparuu [entpor «Touka
pocTay OCYILIECTBIIIET denepanbHOE roCyJapCTBEHHOE ABTOHOMHOE
oOpazoBarenbHOe YUpEKICHUE JIOTIOJIHUTEIBHOTO npodeccuoHaIbHOTO
oOpa3oBaHMsl  «AKageMusi peaju3ald TOCYJapCTBEHHOM  MONUTUKH U
MpOQECCHOHAILHOTO  pa3BUTHA  PaOOTHUKOB  0OpaszoBaHus ~MWUHHCTEpCTBA



npocBenieHunst Poccuiickoit @enepanum» (naee — DemepalibHBIN omepartop).
Anpec caiita: https://www.apkpro.ru/.

2. Ilopsinok co3naHus

[{enTpsr «Touka pocTa» MOTYT CO3/IaBaThCsl Kak 3a CYET CPEIACTB CyOCcHIuid
denepanmpHoro OMOKETa B paMKax peanu3anuu  (pemepasbHOrO  MPOEKTa
«CoBpeMeHHasl 1IKOJIa», TaK U B paMKax HHBIX MPOrPAaMM U MPOEKTOB 3a CYET
cpenctB OromkeToB cyOnekToB Poccuiickoit depepaiuu, CpeacTB MECTHBIX
OIO/KETOB U BHEOIOPKETHBIX HCTOYHHKOB.

Coznanne llentpoB «Touka pocra»  ocymecTBisgercs Ha  0ase
00111e00pa30BaTENIbHBIX OPTraHU3alMi, PACIOJIOKEHHBIX B CEJIbCKOM MECTHOCTU U
MaJibIX rOpoJax, Ipu 3TOM B IMEpPBYIO ouepenpr cosznanue LleHtpoB «Touka pocta»
PEKOMEHAYETCSI  OCYLIECTBISATh B  OpraHM3alusAX, [OKa3bIBAIOIIUX HU3KHUE
oOpazoBareIbHbIC PE3YNIbTATHI.

B cnydae cozmanus Ilentpa «Touka pocTta» 3a cueT CpeACTB CyOCHIUM U3
dbenepanpbHoro OrOKETa B pamkax (denepanbHoro mnpoekra «CoBpeMeHHas
mkoyia» cyorekt Poccuiickoit depepannu onpenenser:

- OpraH WUCIHOJHUTEIbHOM BiactTh cyObekta Poccuiickoit deneparnuuy,
OTBETCTBEHHBIN 3a peaju3alii0 MEPOIMPUSITUN MO CO3JaHUI0 U O00ECIEeYEHUIO
dbynkuunonupoanus llentpoB «Touka pocTtay Ha TEPPUTOPUH CYOBEKTa
Poccutiickoit @enepanuu (PernoHanbHbIi KOOPAUHATOD);

- KOMITICKC Mep (JIOpOXKHYIO KapTy) IO CO3JaHUI0 U (YHKIIMOHUPOBAHHIO
[entpoB «Touka pocrta» cormacHo Ilpunoxenuto Ne 1 k HacrosmuMm
Pexomenpanusim.

KomruiekcoM Mep mpu3Haercs IUIaH MEPONPUSATHM Ha OYEPEIHOW Toj U
JBYXJIETHUM IUIAHOBBIM MEPUOJ, IPEAYCMATPUBAOLIMKA  MEPOIPHUITUS IO
co3nanuio U GyHkroHupoBaHuto LlenTpoB «Touka poctay, BKIIOUYAIOIINI B TOM
Yyuclie:

MEpOIPUATHS, HAMpPaBICHHbIE HA co3aaHue U OTKpeiTHE LlenTpoB «Touka
pocTay;

MEpOTIpUATHS, HaNpaBJICHHbIE Ha oOecreyeHue (QYHKIIMOHUPOBAHUS
LenTpoB «Touka pocray;

MEpOTIPUATUS 1O  TOBBIIIEHHIO  NPO(ECCHOHATBLHOTO  MAacTepCTBa
pabotHukoB LlenTpoB «Touka poctay;

MEpOIPUATUA [0 KOHTPOJIO JOCTHXKEHUS MHUHUMAIbHBIX TOKa3aTeen
co3nanus u pyHkunonuposanus Llentpos «Touka poctay.

PernonanpHbIi KOOpJIMHATOP B COOTBETCTBUU co CpOKaMH,
yctaHoBJIeHHbIMU B [Ipunoxkennn Ne 1 k PekomeHmanusM, yrBepxaacT:

— JIOJDKHOCTHO€ JIMIIO B COCTaB€ PETHMOHAJIBHOIO BEIOMCTBEHHOIO
MPOEKTHOTO oduca, OTBETCTBEHHOE 3a co3/laHne U (pyHKIMoHupoBanue LleHTpoB
«Touka pocray;

— MEPEUYCHb NOKA3ATEIEN U UHAUKATOPOB, COOTBETCTBYIOIIMUX ITPUBEICHHBIM
B [Ipunoxxenuun Ne 2 xk HacTosiiuM PexoMeH1aliusim, ux 3Ha4YEHUMH;


https://www.apkpro.ru/

— TepedeHb 0011e00pa3oBaTeNIbHbIX OpTraHMu3allui, paclolOXKEHHBIX B
CEJIbCKOM MECTHOCTH U MAaJIbIX TOpoJax, Ha 0a3e KOTOPBIX IJIAHUPYETCS CO3JaHHe
[lentpoB «Touka pocra» (1o Gopme, npeacrarienHol B [punoxennun Ne 3);

— tunoBoe Ilonoxenue o lleHTpe 00pa3oBaHMsl €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKO# HanpaBieHHOCTeH «Touka pocta» ([Ipunoxenue Ne 4).

Coznmanne 1eHTpa «Touka poctay Ha 0aze 00meoOpa3oBaTEIBHON
OpraHu3alyyd  JOMYCKaeTcsd KaKk TMYTEM  BBIIEIEHUS  COOTBETCTBYIOILIETO
CTPYKTYPHOTO TOJpa3aeneHusi o0meo0pa3oBaTeIbHON OpraHu3aluu, Tak U 0e3
BBIJICJIICHHSI OTAEIBHOIO MOAPA3/IEICHUS.

OO6meoOpa3oBaTebHasl OpraHU3aNNs U3JACT JIOKAITbHBIH HOPMATHBHBIA aKT
0 Ha3HaueHuu pykoBoautens Llentpa «Touka poctay (Kyparopa, OTBETCTBEHHOI'O
3a (QYHKIIMOHUPOBAHKE U PA3BUTHE), a TAK)KE O CO3JIaHUH IeHTpa «Touka poctay u
YTBEPKJICHUHU MOJ0XKEHUS 0 earenbHocTH Llentpa «Touka pocray.

PernonanbHbli KOOpAMHATOP HE Mmo3aHee AHSA OTKpeITHS LleHTpa «Touka
pocta» o0ecrneynBaeT pa3MElICHHEe B CHENUalIbHO co3JaHHOM pasznene «LleHTp
«Touka pocta» odulnManbHOTO caiTa 001Ie00pa30BaTEIbHON OpraHu3alud B
MH()OPMAITMOHHO-TEIEKOMMYHUKAMOHHON cetu «VHTepHeT» uH(OpManuu o
co3ganuu U (QyHknuoHupoBanuu llentpa «Touka pocta», B TOM YHCIE
nHpopmanuu 00 oOpa3zoBaTenbHBIX Nporpammax, obopyaoBanuu Llentpa «Touka
pocTta», IUIAHUPYEMOM PEXKHUME 3aHATHM  00ydarouuxcs, IJaHUPYEMBIX
MeponpuaTusax. B co3maHHOM paszznene o(UIMAIBbHOTO caiiTa 00pa3oBaTebHOMN
OpraHu3alid TaKXke pa3Mmeniaercss HHQPOpMaLMs O HAUUOHAIBHOM HPOEKTE
«O0pazoBaHue» (B TOM YMCIIE JIOTOTUI), apec cailTa U OQHIMaTbHAS CUMBOJIUKA
MunucrepcTBa nmpocsenienus Poccuiickon denepanmu.

PernonanpHbIi KOOPJIUHATOP obecrieynBaeT uH(popMUpOBaHUE
@denepaibHOTO OlEpaTopa B ClOy4yae CO3JaHUSI Ha TEPpPUTOpUU CyOBEKTa
Poccuiickon ®enepanuu LlentpoB «Touyka pocta» B paMKax HMHBIX IPOTPAMM U
MIPOEKTOB, HE OTHOCAIIMXCS K peanu3anuu (penepanbHoro npoekra « CoBpeMeHHas
IIKOJIa» HalMOHAIBHOrO mpoekTta «OO0pa3oBaHUE», 3a CYET CPEICTB OIOJKETOB
cyobekToB Poccuiickoit denepanu v (MIIKM) CPEACTB MECTHBIX OFOKETOB U (MJIH)
BHEOIO/PKETHBIX ~MCTOYHMKOB, a TaKKe HallpaBJICHHE Ha COIJIaCOBaHUE
®denepalibHOMY ONEPATOPy KOHUENIUMM CO3AaHUS M (DYHKUMOHUPOBAHUS TaKHUX
[lenTpos.

3. TpeOoBaHus K MOMeIEHUSIM, KOMILUIEKTOBAHNIO 000PY/10BAHHUEM,
PACXOHBIMU MATEPUAJIAMH, CPEACTBAMH 00YUYEHUS U BOCTIUTAHUS

Coznanue IlentpoB «Touka pocTta» mpeAnoiaraetT KOMIUIEKC YCIOBUM IO
OCHAIIICHUIO 00pa30BaTEIbHBIX OpTraHU3alui 000pYyIOBaHUEM, PACXOIHBIMHU
MarepuajiaMu, CpeACTBaMH OOY4YeHUs] W BOCHUTAHUS IS JOCTHXKCHUS
00pa3oBaTeIbHBIX PE3YJILTATOB MO MPEIMETHBIM 001acTsIM «ECTECTBEHHOHAYUYHBIE
npeamets», «EcrecTBenHbie Haykm», «Marematuka U UHGOpPMATHKAY,
«OO01ecTBO3HaHNE W €CTeCTBO3HaHUE», «TexHomorus», oOpa30BaTEIBHBIX
nporpaMMm OOIIero o0Opa30oBaHUsl E€CTECTBEHHO-HAYYHOHW M TEXHOJOTHMYECKOMN
HANPaBJIECHHOCTENW, NPU peaJv3aluyd KypCOB BHEYPOUYHOU JEATEIBHOCTH U



JIOTIOJIHUTENBHBIX ~ OOIIEPa3BUBAIOIIMX MPOTPAMM  E€CTECTBEHHO-HAYYHOHM U
TEXHUYECKOU HAIIPABIECHHOCTEN.

[lepeuenr HampaBieHHOcTel peanu3dyembix Ha Oasze LlentpoB «Touxa
pocTa» 00pa3oBaTENbHBIX MPOrPAMM MOKET OBITh PACHIMPEH B 3aBHCUMOCTHU OT
UMEIOIIUXCS Yy  00I1e00pa3oBaTeIbHBIX ~ OpraHU3alluil  yCIOBUM, a TaKxke
NOTpeOHOCTEN YYaCTHHUKOB 00pa30BaTEIbHBIX OTHOLICHUH.

Co3manme  ueHtpa  «Touka  pocTa»  OpEeANoONiaraeT  pa3BUTHUE
oOpazoBarenbHON WHOPACTPYKTYPHI 00IIe00pa30BaTEILHON OpraHU3allud, B TOM
YHClie OCHAIeHHE 00111e00pa30BaTeIbHON OpraHU3aIIH;

— 000pyIOBaHKEM, CpPEICTBAMHU OOYUCHUS M BOCIHTAHMS i u3ydcHus (B
TOM YHUCJIC SKCIEPUMEHTAIBLHOTO) TPEAMETOB, KYpPCOB, TUCIMILIMH (MOJYJICH)
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH W TEXHOJIOTMYECKOW HaMpaBICHHOCTEN
Opy  peajd3allid  OCHOBHBIX  00II€00pa3oBaTENbHBIX  IporpaMm U
JIOTIOJIHUTENBHBIX ~ OOIIE00pa3oBaTeNbHBIX MpPOTpaMM, B TOM UHUCIE IS
pacudpeHuss  cojepkaHus  yueOHbIX mpeameToB  «Duzukay, «XuUMus»,
«bnonorusny;

— o0opynOBaHUEM, CpeACTBaMU OOYYEHHSI M BOCIUTAHUA ISl U3Yy4YEHHUS
OCHOB  pOOOTOTEXHHMKH,  MEXaHUKH, MEXaTPOHHKH, OCBOCHHS  OCHOB
IPOTrPAaMMHUPOBAHUS, peaTU3allid MPOTPaMM JIOTIOJHUTEILHOTO 00pa30BaHMS
TEXHUYECKON U €CTECTBEHHO-HAYYHOU HANPaBJICHHOCTEN U T. 1.

— KOMIIBIOTEPHBIM U UHBIM 000PYI0BaHUEM.

[lepeyenb, MUHUMAIbHO HEOOXOAMMbIE (DYHKIIMOHAIBHBIE M TEXHUYECKUE
TpeOOBaHUSI W  MHUHUMAJIbHOE  KOJMYECTBO  OOOpPYAOBAaHMS, PAaCXOJHBIX
MaTepualoB, CpeICTB 00ydyeHUs U BocnUTaHusd Ay ocHamieHnus Llentpos «Touka
pocta» (mamee — HWHPPACTPYKTYPHBIH JIUCT), ONPEACISIOTCS PernoHaaIbHBIM
KOOpJIMHATOpOM ¢ ydeToM lIpumepHOro mnepeuyHsi 0OOpYyIOBaHHUSA, PACXOIHBIX
MaTepuasoB, CPEACTB OOY4YEeHHsS W BOCHUTAHMS JUIs CO3JaHMUsI U OOecreueHus
(bYHKIIMOHUPOBAHUS LIEHTPOB oOpa3oBaHUs €CTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKON HampaBieHHOCTH «Touka pocra» B 00mIe00pa30BaTEIbHBIX
OpraHu3alMsIX, pPAclOJOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJblX TOpOAax
(IIpmnoxxkerne Ne 6), NPUMEPHOTO THUIIOBOrO HHMPACTPYKTYPHOrO JIKCTA,
onpenensiemoro deepalibHBIM ONIEPATOPOM, U HACTOSIIIIUX PeKoMeHnaium.

B pamkax ochHamenuss —001e00pa30BaTENbHBIX  OpraHU3alMi  MpHU
dbopmupoBanur HHEGPACTPYKTYpHOro JHcTa CcyObekT Poccuiickoit ®depeparuu
BIIPABE€ BHIOPATh CTAHAAPTHBHIA WM TMPOPUIBHBIM KOMIUIEKT 0O0O0pYyIOBaHuUS,
MPE/ACTABJICHHBIA B IPUMEPHOM IEepeyHE 00OPYAOBaHMS, PACXOIHBIX MATEPUAJIOB,
cpenctB oOydeHuss ¥ BocnuTaHus s ocHameHusi LlentpoB «Touka pocta»
(Ilpunosxkerne  Ne  6). Jlnsg  MaJOKOMIUIEKTHBIX  00IIc00pa3oBaTelIbHBIX
opraHm3aImii’ 00beM CAMHHIl CPEACTB OOYYCHHS M BOCHHTAHHS (DOPMHpPYETCS B
MEHBIIIEM KOJIMYECTBE.

! ManokoMIieKTHO#H 0611e06pa30BaTeIbHON OpraHM3alKeil B paMKax Pealnsalii MEpONPHITHHA 10 CO3IAHHIO U
(YHKIIMOHMPOBAHMIO LIEHTPOB E€CTECTBEHHO-HAyYHOH W TEXHOJIOTHYECKOH HAalpaBJIeHHOCTEW TNpH3HAETCS
oOmeoOpa3oBaTenbHasi OpraHU3alMs, YHCICHHOCTh KIJACCOB-KOMILIEKTOB B KaKAOM M3 mapauiesiell KOTopoi
cocTaBisieT He Ooree | eTUHUIIBL.



[MIpodunbHBIE  KOMIUIEKT OOOpPYIOBaHHMS MOKET ObIThb BBIOpaH JUis
00111e00pa30BaTENIbHBIX OpraHu3alliii, UMEIOIINX HAa MOMEHT CO3/IaHHsl LEHTpa
«Touka poctay HaAObOp cpeACTB OOYUCHUS W BOCHUTAHUS, MOKPBHIBAIONINNA CBOUMH
(GYHKIIMOHATBHBIMA BO3MOXXHOCTSAMH 0a30Bble TMOTPEOHOCTH TNPU HM3YUECHUU
npeaMeToB «Puznkay, «Xumus» u «buonorusy.

[IpodunbHpIi  KOMIUIEKT 0OOpynoBaHHs oOecrieunBaeT A PEeKTUBHOE
JOCTHKEHHUE O00pa30BaTENIbHBIX PE3YIbTaTOB OOYUYAIOIMIUMKCS IO IMporpammMaM
€CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOW HAIpPABIEHHOCTEH, BO3MOXHOCTD
yIIIyOJIEHHOTO U3YUCHUsI OTACIBHBIX MPEAMETOB, B TOM YHCIIC I (hOPMHPOBAHUS
U300peTaTeNbCKOro,  KPEaTUBHOTO,  KPUTHYECKOTO  MBIIUICHUS,  Pa3BUTHUS
(GYHKIIMOHATBHOW TPAMOTHOCTH Y OOYYalOIUXCS, B TOM YHCJIE €CTECTBEHHO-
HAay4YHOU U MaTEMAaTHYECKOM.

[Ipu dopmupoBaHun HHPPACTPYKTYPHOTO JHUCTA U3  MPOPUIHHOIO
KOMILJIEKTA B 00S3aTEIILHOM TMOPSIIKE 00€CTIeYnBAETCS BBIOOP CPEICTB O0yUEHUS U
BOCIIUTAHHUS HE MEHEE YeM 10 TpeM y4eOHbIM npeameraM («Pusnkay, « XUMUD»,
«buonorusi») W KOMIBbIOTEpHOTO 0OOpynoBaHus. OcraBiiMecs IO HUTOram
OTIpENICNICHUsT 0053aTeIbBHOTO O00OpYAOBaHUS CPEACTBA, MPEIYCMOTPEHHBIE IS
ocHamenus Ilentpa «Touka pocTtay, pacHpenenstoTcss Ha NpUOOpPETEeHUE
JOTIOJIHUTEJIBHOTO  O0OpYAOBaHUs, BXOMSIIETO0 B IEpPEeUeHb O00OpYyAOBaHUA,
pacXoJHBIX MATEpUAJIOB, CPEICTB OOY4YEHHS] M BOCIHUTaHUS MPOPUIBHOTO
xkomruiekTa ([Tpuoxenne Ne 6 Kk METOAMUSCKUM PEKOMEHIAIINSAM).

[Ipu BBIOOpE AOMOJIHUTEIBHOIO OOOPY/IOBAaHUS TAKXKE CIEAYeT YYUTHIBATH
cnenuduKy W TMOTPEOHOCTH OTpacie HIKOHOMHKU cyObekTta Poccuiickoi
denepanum.

PernonanbHbIit KOOPAUHATOP oOecrieunBaeT COTJIACOBAHUE
c(hOPMHPOBAHHOTO B COOTBETCTBUU C THUMOBOW (HOpMON HHPPACTPYKTYPHOTO
aucta ¢ @DenepalibHbIM  OMEPATOPOM B COOTBETCTBUM C  PETIIAMEHTOM,
onpenenseMbiM DeiepaibHBIM OIIEPATOPOM.

[Ipy wHampaBieHHMM Ha  COTJacoBaHWE WHEMPACTPYKTYpPHOTO  JIUCTA,
COJEpIKAILETO  CTAHJAPTHBIE  KOMIUIEKTBbI,  PeruoHanbHBII  KOOPJAWHATOP
npeaoctasisieT (o Gopme DeepanbHOro oneparopa):

- TIOATBEPKICHUE OTCYTCTBUSI B COOTBETCTBYIOIIMX OOpa3oBaTEIbHBIX
OpraHu3alusX, OCHAIIEHHWE KOTOPBIX IUIAHUPYETCS, OOOpPYAOBaHHUS, PACXOIHBIX
MaTepualioB, CpEACTB OOy4YeHUs] ¥ BOCIHUTAHUs, YKAa3aHHBIX B IEpPEUHE
CTaHJIAPTHOTO KOMILICKTA;

- MOATBEpXAeHUEe Hajauuus (b0 oOecrieueHWe HAJIWYMS JO MOMEHTa
ocHarienust LleHTpoB «Touka poctay) yCciaoBUH IS XpaHEHHsS W HCIOIb30BAHHUS
XUMUYECKUX PEAKTHUBOB, B TOM YHCIIE HEOOXOIUMOTO OOOPYIOBaHUS, BKIHOYAS
mKad BHITSHKHOW MAHOPAMHBIA M KA 71l XpaHEHUS XUMHUYECKUX PEaKTHBOB
orHeymnopHbId, cormacHo Ilepeunto cpenctB oOydeHHMsT W BOCHHUTaHUS,
HEOOXOAMMBIX JIJISl peaju3aiuu 00pa3oBaTeIbHBIX MPOrPaMM HAYaIbHOTO OOIIETro,
OCHOBHOTO OOINET0O W CpeaHero oO0mero o0pa3oBaHUs, COOTBETCTBYIOIIMX
COBPEMEHHBIM  YCJOBHUSIM  OOy4YeHHsS, HEOOXOJUMOTO TpPU  OCHAIICHUH
0011e00pa3oBaTeNbHBIX OpPTaHW3AIMK B IEJSIX peaju3allid MEPONPHUITHI IO
COJCHCTBHIO CO3MaHMI0 B CcyObekTax Poccuiickoit ®emepanmu (ucxoms u3



MPOTHO3UPYEMOM  MOTPEOHOCTH) HOBBIX MECT B  00IIe00pa3oBaTEIbHbIX
OpraHu3alMsX, YTBEPKIEHHOMY mpukazoM Munnpocsenienuss Poccuun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpa3oBatelibHbIE OpraHu3alMyd, Ha 0a3e KOTOPHIX CO3JAIOTCS U
dyakimonupytor  Ilentper  «Touka  pocTta», JOMKHBI  COOTBETCTBOBATH
JNEUCTBYIOINM TpeOOBAHUSIM K YCTPOUCTBY, COACPKAHUIO U OpPraHU3allUUd PeKUMa
paboThl 00pa30BaTEIbHBIX OPraHU3aIMil 1 UHBIM HOPMATHUBHBIM MTPABOBBIM aKTaM,
ONpENeNSIIONUM TpeOOBaHUS K OpraHu3aldd OOLIET0 M JOMOJHHUTEIHHOTO
00pa3oBaHUsl I€TEH.

[Tomemienust (PyHKIMOHAIBHBIE 30HBI, B TOM YHCJIE y4yeOHble KAOMHETHI
¢usnku, xumun, ouonornn) Llentpa «Touka pocTay peKOMEHIYETCs pacioJiarath
B IIpeJieNiax OJTHOTO 3/1aHUs.

[IpoextupoBanue, 3oHupoBanue nomemnieHuit LlentpoB «Touka pocra» u
ONpENCIICHUE JU3ailH-PEIICHUN OCYIIECTBISETCS C YY4E€TOM PYKOBOJCTBA IO
MpOEKTUpPOBaHMIO 1EHTpPOoB «Touka poctay, yTBepxkIaeMoro ¢eaepaibHbIM
OTepaToOpOM.

[Ipu npoekTupoBaHuu, 30HUpoBaHUK nomenleHul L{entpoB «Touka pocra»
CelyeT Y4YUTHIBaTb OCOOEHHOCTH OOOPYJOBaHUS, PACXOJHBIX MAaTEPUAJIOB,
cpenctB  OOydeHHMSs HW  BOCHHUTaHUS, KOTOpbIM OyJIeT obOecrneunBaThCs
oOpa3oBarenbHasi OpraHUu3aLus.

[Ipoext  30oHMpoBanus  nomemeHnt  IlentpoB  «Touka  pocrta»
npencrapisgercs denepaabHOMY ONEPATOPY OJHOBPEMEHHO C MPE/ICTABICHUEM
UHPPACTPYKTYPHBIX JINCTOB.

4. Opranuszanusi 00pa3oBaTe/iLHOI 1esITeIbLHOCTH

OOpasoBaTenbHass JEATETbHOCTh Ha 0a3ze ueHTpoB «Touka pocTa»
OCYUIECTBIISIETCS 1O 00pa30BaTEIbHBIM MpPOrpaMMaM OOLIEro M JTONOJHUTEILHOTO
0o0pa3oBaHus.

TpeboBanus k Qopmary opraHuzanuu oOpa30BaTEIbLHON ESITEIBHOCTH
PEryIUpyIOTCS HACTOSIMMH PekoMeHIauus MM U UHBIMU HWH()OPMAMOHHBIMU U
METOAMYECKUMU MaTepuanaMu DeepanbHOro oneparopa.

Hamnpagiienust peanusyeMbIX ¢ UCIOJIb30BaHUEM pecypcoB LlenTpoB «Touka
pocTa»  MporpaMM  ONPENENSIOTCS B COOTBETCTBUM €  METOAUYECKUMU
MarepualaMi M PEKOMEHJAUMSMH, YCTAaHABIMBAEMBIMH W AKTYaJU3UPYEMBIMU
denepalibHBIM ONIEPATOPOM.

Ha ©0a3ze n1entpoB «Touka pocra» obOecreyuBaeTcs  peanu3aius
0o0pa3oBaTeIbHBIX  MPOTPAMM  €CTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOM
HAIpPaBJICHHOCTEHW, pa3pabOTaHHBIX B  COOTBETCTBUUM C  TpeOOBaHUSIMU
3aKOHOJAaTeNbCTBA B cdepe o00pa3oBaHUsI U C YUYETOM PpPEKOMEHIAIUN
@®enepanpHOro omneparopa. B oOs3arensHOM nopsiake Ha 6a3ze ueHTpoB «Touka
pocTtay oOecrneunBaeTCsl OCBOCHHE OOy4arolMMHUCS YYEOHBIX IPEIMETOB
«Duzukay, «Xumus», «buonorus» ¢ HUCHOJB30BAHHUEM MPUOOPETAEMOTO
000pyAOBaHUs, pACXOIHBIX MAaTEPUAJIOB, CPEJCTB OOYUYEHHS U BOCIIUTAHMS.



He menee 1/3 o0beMa BHEYPOUYHOW JEATEIBHOCTH OOYUYAIOMIUXCS JIODKHO
OBITh OPUEHTHPOBAHO HA MOJAECPKAHUE €CTECTBEHHOHAYYHOH M TEXHOJOTMYECKON
HalpaBJIEHHOCTEH 00pa30oBaTENIbHBIX MPOrpaMM, IpH 3TOM OOBEM NpPOrpaMm
€CTECTBEHHOHAYYHOW HAINPaBICHHOCTH HE MOXET cocTaBiiATh MeHee 20% ot
o0uiero o0bemMa BHEYpOUHOHM aesTenpHOCcTU. OOpa3oBareibHbIE IPOrpaMMBI 110
APYTMM  HANpAaBICHHOCTSM NPU  HAIUYUM  BO3MOXKHOCTH  PEKOMEHIYETCS
IJIAHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpoB «Touka poctay.

PazpaboTtka paboumx mporpamMm Mo mpeameram «Dusukay, «XuMUD,
«buonorus», y4eOHBIM NpeaMETaM €CTECTBEHHO-HAyYHOW M TEXHOJIOTHYECKOU
HAMpaBJICHHOCTEH M3 dYacTH Y4eOHOro IuUiaHa, (OpPMUPYEMOHl ydaCTHHUKAMHU
00pa3oBaTENbHBIX OTHOLIEHUH, MPOrpaMM BHEYPOYHOU JEATEIBbHOCTH U
JIOTIOJIHUTENBHOTO  00pa30BaHUSl  OCYIIECTBISIETCS  00Ie00pa3oBaTeIbHBIMU
OpraHu3alMsIMH, B KOTOPBIX CO3Jat0TCs HEeHTPhI «Touka pocTa», CaMOCTOSITEIIEHO
C YYETOM METOJAMYECKUX MATEpHaiIoB U pekoMeHnauui denepanpsHOro oneparopa.
Peanuzanms 00pa3oBaTelbHBIX MPOTrpamMM JIOMOJHUTEIBLHOTO O0pa3oBaHUsl B
MaJIOKOMIUIEKTHBIX O00II€00pa30BaTENbHbIX OPraHU3ALMIX OCYIIECTBISAETCS MPHU
HaJU4YUM y OpPraHU3allMd COOTBETCTBYIOIIMX YCIOBHM. JlJIT MaIOKOMIUIEKTHBIX
0011e00pa30BaTENbHBIX OpPraHU3alMil JTOMYCKAeTCs OTCYTCTBHE JIMLEH3UU Ha
JOTIOJIHUTENbHOE O0pa30BaHHWE M pEeAM3yeMbIX MPOrpaMM JOMOJHUTEIBHOTO
o0pa3oBaHUs.

PexomeHnanmu 1o M CIIOJIb30BAHUIO CTaHAAPTHOTO KOMILJIEKTa
o0opynoBanus Llentpa «Touka pocta» npu peanu3aluu OIpOrpaMMm €CTECTBEHHO-
HAay4YHOM M TEXHOJOTHYECKOW HaIlpaBJIEHHOCTEW onpeneneHsl B [Ipunoxennn Ne 5
K HacTosluM PekoMeH1anusm.

CompoBoXAeHUE M METOAMYECKOE  OOECIEeUYEeHHE  UCIOJIb30BaHUS
npoHUILHOTO KOMILIEKTa O0OpyIOBaHHS B 00pa30BaTENbHON JESTEIHHOCTH
eHTpoB «Touka poctay ocyiecTsiseT PenepanbHblil onepaTop.

MeTtoauueckie Marepuaibl, pa3pabOTKU W MHBbIE MaTepuajbl MO BOIPOCaM
UCIIOJIb30BaHUsI TNPO(UIBHOIO KOMIUIEKTa OOOpyAOBaHUS pa3padaThIBaAIOTCH,
aKTyaJIM3UPYIOTCS U pacrpocTpansatoTes denepanbHbIM ONEPATOPOM, B TOM YUCIIE
C TPUMEHEHHEM COBPEMEHHBIX MeJua WHCTPYMEHTOB (BUAEO, BeOHMHAp,
yOJIMKAIUH).

®denepanabHbIM ONEPATOPOM HA PETYJSIPHOHM OCHOBE oOOecreynBaeTcs
OPOBEJCHUE METOAMYECKUX U OO0YyYaloIlUX MEpONpHUSITHA 1O BOIpOcaMm
opranuzanuu oOpasoBarenbHoro mnpounecca B Llentpax «Touka pocta»y c
MpUMEHEHUEM NMPOPUIBHOTO KOMILJIEKTa 00OpYIOBaHUSI, OKAa3aHUE METOIUYECKON
MoMOIIM  mOpu  pa3paboTKe  y4eOHbIX  MarTepuasoB,  3aJaHUM  JJIs
COBEPILIEHCTBOBAHMS TMPAKTHYECKOW MOATOTOBKM OOYyYaIOIUXCA MO Yy4eOHBIM
npeaMeTaM, KypcaM BHEYPOUHOHM AESTeNbHOCTH, JOIMOJIHUTEIBHOIO 00pa3oBaHUs
JICTEH.

[legarornyeckue pabOTHUKH, OCYIIECTBIAIONIME MACSITENbHOCTh Ha 0aze
[entpoB «Touka pocTta» ¢ MNpUMEHEHHWEM NPOPUIHLHOTO  KOMIUIEKTa
o0opynoBaHUs, NPOXOAAT OOy4yeHHME 1O MporpaMmaM JIOHNOJHUTEIbHOTO
npoQecCHOHATBHOTO  00pa3oBaHusl (KypChl TOBBIIICHHUS KBaTHU(HUKAIUKM) U3
OdenepanpHoro  peecrpa mporpamm  JII1O. IloBbimenue  KBanmmUKaIAN



[e1arorn4eckux pabOTHUKOB OCYIIECTBIIIETCS HE PEXKE OAHOIO pas3a B TPH roja.
5. OpraHu3aliiOHHO-METOANYECKOe CONPOBOXK/IeHHE U HCI0JIb30BAHNE
HHOM CO31aHHOM B paMKaXxX peaju3aluy HALMOHAJIBbHOIO IPOEKTA
«O0pa3oBaHue» HHPPACTPYKTYPHI

B memsx KOMIIEKCHOTO CONMPOBOXAECHHS AesTeibHOCTH LleHTpoB «Toukay
®denepanbHBIM  ONIEPATOPOM OOECTICUMBAETCA OCYIIECTBICHHE MYyOJUKAUUN U
OOHOBJIEHUSI METOJMYECKUX MATEpUajOB, BKIIOYAIONINX YYEOHO-METOAUYECKUE
Marepuanbl  (MHCTPYKIIMH,  METOAWYECKHE  MMocoOus,  WHOOPMAIMOHHBIE
MaTepHabl, nepevHu PEKOMEHTyeMbIX JUTEPATYPHBIX HCTOYHUKOB,
BUJIEOMATepUabl M JIp.), a TakKe MaTepualbl [0 HWTOraM MPOBEACHUS
meporpusituii denepalibHOro omneparopa (BeOMHapbI, ceMUHapbl, KOH(EpEeHIInH,
COBEILAHUS U JIp.).

s menarornyeckux paboTHUKOB LlenTpoB «Touka pocray denepaibHbIM
omneparopoM  OOecrneYuBaeTcs MPOBEACHUE TEMATHYECKHX BEOMHApOB U
00pa3oBaTENbHBIX MEPOINPUATUH, HANPABICHHBIX Ha Pa3bsCHEHUE BOMNPOCOB
peanuzanuu oOpa3oBaTenbHbIX NporpamMMm Ha 0Oaze LlentpoB «Touka pocta» ¢
MIPUMEHEHUEM TPO(PHUIBHOTO KOMILJIEKTa 000PYAOBaHUS.

Jist PernoHanbHBIX KOOPAMHATOPOB U PYKOBOISIINX pabOTHUKOB LleHTpoB
«Touka  pocray  @DexepanpHbli  omepaTop  oOecleuMBaeT  MPOBEACHHE
TEMaTUYECKUX BEOMHAPOB, HAMPABICHHBIX Ha JOIMOJHUTEILHOE pPa3bsICHEHUE
BOIIPOCOB, OTHOCSIIIIUXCS K MCIOJHEHHUIO KOMILICKCOB Mep (IOPOXKHBIX KapT) IO
co3manuio u (¢yHkinuonuporanuto llentpoB «Touka pocTtay, TOCTHKEHHIO
YCTAHOBJICHHBIX  IIOKa3aTene  (yHKIMOHUPOBAHUS, MCIOJIb30BAHUI0  HHOU
CO3JaHHOM B paMKax pealu3aluy HalUMOHAJIBHOro IMpoekTa «OO0pa3oBaHUE»
MH(]PaCTPYKTYPHI.

B uensx »sddextuBHON OpraHM3alMOHHO-METOJUYECKON  MOAJCPKKU
co3manusi u (QyHkiuonupoBanus LlentpoB «Touka pocta» Ha TEppUTOPUU
CyOBEKTOB Pocculickon denepaunu PernonaneHblM  KOOpPAMHATOPOM
o0OecrieunBaeTcsd BOBJICUEHHUE JETCKMX TeXHONapkoB «KBaHTOpUym», LEHTPOB
uudpoBoro obpazoBanus gerer «lT-ky0», KIFOUEBBIX HEHTPOB JIOMOIHUTEILHOTO
oOpazoBanus «Jlom HayuyHoW Kosutabopauuu» B aearenbHOCTh LlenTpoB «Touka
pocTay» B cieayromux Gopmarax:

1. TlpoBemeHue COBMECTHBIX MEPONPHUATHN s OOydaromMXcsS U
MelaroTMYeCKuX pabOTHUKOB 00IIe00pa3oBaTEIbHBIX OpraHu3aluii, Ha 0aze
KoTOpbIX cosmatotcst Llentper «Touka pocray (oOyuaroniye ceMHHApBl U MacTep-
KJIaCChl IO BONpPOCaM MCIOJIb30BaHUSI OOOpPYHOBAaHMS, CPEACTB OOy4YeHUS U
BOCIIUTAHUS;  METOJAMYECKHE  MEpPONpHUSITHUS 10  BOMpocaM  pa3pabOTKH,
COBEPILIEHCTBOBAHMUS M BHEAPEHUS] TMPOTrpaMM JOMOJHUTEIBHOTO 00pa3oBaHUs
€CTECTBEHHO-HAYYHOM M  TEXHUYECKOM  HampaBlIEHHOCTH,  OpraHU3aluu
BHEYPOYHOU NEATEIbHOCTH OOYYArONINXCs; WHANBUAYaTbHbIE KOHCYJIbTAIUU JIJIS
MeJarOrHYeCKuX pabOTHUKOB, B TOM YHCJIC B PEXKHME OHJIANH; 3aHATUS IPOSKTHON
NEATEIIbHOCThIO; KOHKYPCHBIE M COPEBHOBATENIBHBIE MEPOIPUATHS ISl JETed U

ap.).



2. OpraHuzanydss M Yy4YacTH€ B PErMOHAIBHBIX U MEXKPErMOHAJIbHBIX
KoH(pepeHuax, QecTuBasAX, ¢opyMax 1o OOMEHy ONbITOM paboThl Ha
BBICOKOOCHAIIICHHBIX YYEHUKO-MECTAaX, B TOM YHCIJIE N0 PEau3aliu MPEIMETHBIX
obnacteit  «EcTecTBeHHOHayuHble  TnpeaMeThl», «EcTecTBeHHbIE — HAyKW»,
«Marematnka u uH(popMaTuka», «OOIIECTBO3HAHNE U E€CTECTBO3HAHUE,
«Texnonorusy, a TaKke MPorpaMM JIOMOJHUTEILHOTO 00pa30BaHUsl €CTECTBEHHO-
HAYYHOM U TEXHUYECKOU HAMPABICHHOCTEM.

3. YuyacTue peruoHaidbHBIX KOOPAMHATOPOB, MpencTaButeneii LleHTpos
«Touka pocTa» U MHBIX LIEHTPOB, (PYHKIMOHUPYIOMIUX HAa TEPPUTOPUHU CYyOBEKTa
Poccuiickon @enepannu, B Mmeponpusatusix OenepaabHOTO oneparopa.

['paduk mepompusiTHii, KBOTHI Y4YacTHUsS, COJIEpPKaHUE U TEXHOJIOTHH
MIPOBEICHUS MEpOTIPUATUI JOBOJIATCS ®denepanbHbIM OnepaTopoM
JOTIOJIHUTEINBHO.

4. Opranuzanysi 1 y4acThe B IPOBEJICHUN MH(DOPMAIMOHHBIX KaMITAHUM 110
MONYyJASpU3aLMKA  HAIMOHAJIIBHOTO TmpoekTta «OO0Opa3oBaHue» Ha TEPPUTOPUHU
cyobekToB Poccuiickoit denepaniur, B TOM YUCIE COOBITUSAX, MPOBOAUMBIX IS
KOHCYJITAI[HOHHOTO COTIPOBOXKICHHUS POJUTENCH (3aKOHHBIX MPEICTABUTEICH)
oOy4Jaromuxcs O BO3MOXKHOCTAX JJIA Pa3BUTHS CIOCOOHOCTEH M TAJIAHTOB MX
nerer, npodecCUOHATIbHOM OpUEHTAIlMM U YCIEHIHOTO OCBOCHHUSI OCHOBHBIX
00pa3oBaTEIbHBIX MPOrpaMM 00I11Ier0 00pa30BaHUSI.

5. Pa3paboTka, yTBep>KIE€HUE U peanu3alus CETEBbIX 00pPa30BATEIIbHBIX
MporpamMM € MCHOJIb30BAaHUEM BBICOKOOCHAILIEHHBIX YYEHHUKO-MECT, CO3JaHHBIX B
cyosekre Poccuiickoit ®enepauuu B paMKax HAIMOHAJIBHOIO MPOEKTa
«O0Opa3zoBaHue», B TOM YHCJIE€ COBMECTHO C JIETCKUMHU TEXHONApKaMu
«KBanTOprym».

6. Bomiecuenue oOydaromuxcs o00I1Ie00pa3oBaTebHBIX OpraHu3aIui, Ha
0aze KoTOopbIX co3natorca U (pyHkuuoHupytoT Llentpsl «Touka pocra», B
pa3iauuHble (QOpPMBI CONMPOBOXKAECHHUS W HACTaBHUYECTBA C HCIOJIb30BaHUEM
KaJIpOBBIX PECYPCOB, OOECHeUMBAIOIUMX PaOOTy BBICOKOOCHAIICHHBIX YUYEHUKO-
MECT, CO3/laHHbIX B cyObekTe Poccuiickoil depepanny B paMKax HaIllMOHAJIBHOTO
npoekta «OOpa3zoBaHue» ¢ yd4eToM MeToiojorud  (MEeNeBOW  MOJICIIH)
HaCTaBHMYECTBA  OOydYaloIIMXCS  JUIsl ~ OpraHM3alMii,  OCYLIECTBIISIFOIINX
00pa30BaTeNbHYI0 JIEATEIBHOCTh MO 0011e00pa30BaTeNIbHBIM, JOMOJIHUTEIbHBIM
oOmeoOpa3oBaTebHBIM M TIporpaMmaM  CpPeAHero  IpodecCHOHaIbLHOTO
o0pa3oBaHus, B TOM YHCJI€ C MPUMEHEHUEM JIYYIUX MPAKTHK OOMEHA OMBITOM
MEXIy 00y4arouUMUCH.

entpsl «Touka pocTa» HUCHONB3YIOT HWHPPACTPYKTYPY M  KaJpOBBIE
pecypchl  eTCKUX TexHomapkoB «KBaHtopuym», co3naBaeMblx Ha 0asze
0011e00pa3oBaTeNbHbIX OpPraHU3alMi, ISl Pa3BUTUSL MPOEKTHON AesITeNbHOCTU
oOyuaromuxcs. Ilegarornueckue pabotnuku lLlentpoB «Touka  poctay
00ecreunBalOT ydyacTue oOydaromMXcs B MEPOINPHUSATUAX JIETCKUX TEXHOMApKOB
«KBanTOpHMYyM» € yIaJeHHBIM HCIIOJIb30BaHUEM O0OPYIOBaHUS, CPEICTB O0YUCHHUS
Y BOCIIUTAHMS, a TAKXKE MPUHUMAIOT y4aCTHE B OPTaHU3YEMbBIX UMU CEMUHAPAX IO
neMoHcTpanuud 3 (PEKTUBHOTO OMbITa  peanu3aluk  00pa30BaTEIIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTUYECKOW U MHBIX HAIPABIECHHOCTEN CpPEar MHBIX



00111e00pa30BaTENbHBIX OpPraHU3allfil, pacroNOKEHHBIX HA TEPPUTOPUH CYOBEKTa
Poccuiickon denepannm.

PervoHanbHBIM KOOPJMHATOPOM Ha TEPPUTOpHHM CyObekTa Poccuiickoi
@Oenepanuu  obecrnieunBaeTcsl paboTa MO TOIJEPKKE 00IIe00pa3oBaTEIbHBIX
OpraHu3alliii, TMOKa3bIBAIOIIUX HHU3KHE O00pa3oBaTelbHbIC pE3YyIbTaThl, C
WCTIONIb30BaHUEM HHMPACTPYKTYyphl U KaapoBoro obdecneueHus LlentpoB «Touka
pocta» B pa3IMYHBIX QopMmaTax (COBMECTHas peanu3arus 00pa30BaTEIbHBIX
Iporpamm, MPOBEACHUE 00YYAIOIUX MEPONPUITHI, CEMUHAPOB, KOHCYJIbTAIlUN U
p.).

[Ipy mpoBeNEeHHH PA3TUYHBIX MEPOIPHUATHI, CBA3aHHBIX C peaau3aluei
HAIMOHAJIBHOTO TMpoekTa «(O0pa3zoBaHUE», HUCIOJB30BAHUEM COOTBETCTBYIOLIEH
UHQPACTPYKTYPBI, KAJIPOBBIX U (PMHAHCOBBIX PECYPCOB, MOJKHO OBITH 00ECIIEUEHO
ux WHGOPMAIMOHHOE COTPOBOXKICHHE, B TOM YHCIE B CPEACTBAX MacCOBOU
uH(pOpMAaIMK, COIMANIBHBIX CETSIX, Ha cailTax 00pa3oBaTEbHBIX OpPTaHMU3aAIUN C
VICIIOJIb30BAHUEM bupmeHHOM CUMBOJIUKHA HallMOHAJIBHOTO MPOEKTA
«O0pa3oBaHue».

Nudopmanuss 06 yuactum LlentpoB «Touka pocTta» B MepONpPUATHSIX
HanpaBisieTcss  DenepanpHOMy — OmepaTopy B paMKax — €XKEKBapTaJIbHOIO
MOHUTOPHHTA.

6. TpedoBanus k punancosomy odecneyeHuro LlenTpoB «Touka
pocra»

®dunancoBoe obecrieueHue ¢yHkimonuporanus LlentpoB «Touka pocta»
BKJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOMUMHU TpeOOBAaHUSIMU K OIPEACICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYJapCTBEHHBIX (MYHHUIIMIAIBHBIX) YCIYT B
chepe AOIMIKOJIBHOTO, HaYaJbHOT'O 00IIEro, OCHOBHOT'O OOIIET0, CPETHETr0 OOIIIETO,
cpenHero TMpodeccuoHaIbHOTO O00pa30BaHUsA, IOTOJHUTEIBLHOTO O00pa30BaHMS
JIeTeN U B3POCIBIX, JOMOIHUTEIBHOTO TPO(hEeCCUOHATFHOTO 00pa30BaHus NS JIUII,
HMECIOIIMX WM TOJy4arolux cpeaHee TmpodeccuoHalbHOe 00pa3oBaHUE,
MpOPECCUOHATILHOTO 00Y4YeHUs, TPUMEHSIEMBIMU MPU pacyeTe o0bema cyOcuauu
Ha (UHAHCOBOE OOECICUCHUE BBIMOJHECHUS TOCYAapCTBEHHOTO (MYHHUIIUIIATBHOTO)
3aJlaHUsl Ha OKa3aHWe TOCYAapCTBEHHBIX (MYHHUIIMIAIBHBIX) YCIYT (BBITOJHEHUE
paboT) ToCYAapCTBEHHBIM (MYHHUIIAIIATBLHBIM) YUPEKICHUEM, YTBEPKICHHBIMHU
npukazoM Munnpocsemnieanss Poccum ot 20 nHosiOps 2018 1. Ne 235 wu
BKJIFOUAIOIIMMH B TOM YHUCIIE:

- omulaTy Tpyda TMEAaroru4eckux pabOTHUKOB 00I11e00pa3oBaTeIbHOM
opraHuzanuu, obecrneunBaronux Gyaknunonnpoanue Lleatpos «Touka poctay,

- MpUOOpeTeHNe JOCTATOYHOTO 00beMa OCHOBHBIX CPEICTB M MaTEpHUATbHBIX
3amacoB, B TOM YHCJE€ PACXOJHBIX MAaTEPHUATIOB, JJII OOCCIECUCHHS DPean3aliuu
oOpa3oBaTenpbHBIX TMPOrpaMM B O0BEME, HEOOXOAMMOM IS HEMPEPHIBHOMN
peanmzanuu 00pa3o0BaTENHLHOTO MPOIIeCcCa,;

- o0ecrieueHue TeKyIIen EATENbHOCTH 00111€600pa30BaTEIbHON
OpraHu3alliy 1Mo 00ecTieYeHU0 00pa30BaTeIbLHOIO Mpolecca.



[Ipu  dopmupoBanun Orwmkera cyowbekta Poccuiickoit  ®Depneparuu
(MecTHOrO OOJKETa) HA OYEPEHHOW TOJ W IUIAHOBBIM TEPUOJ HEOOXOIMMO
npeaycMaTpuBaTh OIOKETHBIE ACCUTHOBAaHUS B 00bEME, HEOOXOAMMOM IS
¢unancoBoro obecnedenus QpynkiuonupoBanus Llentpo «Touka pocta», B ToMm
YHUCJIE C YYETOM COOTBETCTBYIOIIECH MHIEKCAIUN.

7. 3aka0unTeIbHbIE MOJIOKEHHS

[Ipu peanm3anuyu MEpONPHUATHN B IENIAX CO3JaHUS W (DYHKIMOHUPOBAHUS
entpoB «Touka pocta» cyobekT Poccuiickoit ®enepanun obecreynBaeT
coOro/IeHre TpeOoBaHUM AHTUMOHOITOJIBHOTO 3aKOHOAATENBCTBA U
3aKOHOJIATEIbCTBA O KOHTPAKTHOM cucTeMe B cdepe 3aKyloK TOBapoB, padorT,
yCIIyT AJis 00€cTeueHus TOCYAapCTBEHHBIX U MYHUIIMTIANBHBIX HYXK]I, B TOM YHCIIE
B yacTu oOecrieueHus MOBbIIICHUS 3G(OEKTUBHOCTH, HCKIIOYEHUS OTPaHUYCHHUS
Kpyra  TIOCTaBIIMKOB M  IOCTaBISIEMOTO  OOOpYAOBAaHHS,  IOBBIIICHHUS
pPE3yJIbTaTUBHOCTU  OCYILECTBICHUS 3aKyMOK, OOECreYeHus MpOo3pPavyHOCTH,
MPEOTBPAICHUS KOPPYIIUU U JPYTUX 370YIOTPEOICHUH.

[Ipu ocymectBiennn cyobektamu Poccuiickoit ®enepanuu  3aKynok
TOBapoB, paldOT, yCIyr C LEIbl0 TPUOOpEeTEeHUsT O00OpYAOBAaHMS, PACXOIHBIX
MaTepHaJIoB, CPEJACTB OOY4YEHHUST M BOCHUTAHUS B Mesx co3fgaHusi LleHTpos
«Touka pocra» 3a cuer cyOcumuu u3 ¢eaepalbHOro OrmKeTa OroHKeTaM
cyorektoB  Poccuiickoit ®eneparuu  Ha  COPUHAHCUPOBAHHME  PACXOHBIX
00s13aTenbCTB CyOBeKkTOB Poccuiickoit deaepanun:

- oOecrneynBaeTcsl IEHTpaIU3alMsl 3aKylnoOK B TMOPSAJKE, OIMpeAeICHHOM
NyHKTOM [ ctathil 26 DenepanbHoro 3akoHa «O KOHTPaAKTHOW cucteme B cdepe
3aKyMoOK, TOBapoB, palbOT, yCIyr s o0OecleueHus TOCYJAapCTBEHHBIX U
MYHULIMTATBHBIX HY K]

- TPUMEHSETCS HAIMOHAJIBHBIA PEXUM B COOTBETCTBUU C TPEOOBAHUSIMU
ctatbu 14 ®enepansuoro 3akona ot 5 ampens 2013 r. Ne 44-d3 «O KOHTpaKTHOM
cucteMe B cdepe 3aKylnmok TOBapoB, paldoOT, ycayr s oOecrnedeHus
rOCYJIJapCTBEHHBIX U MYHULIMTIATBHBIX HYXKID.

Kpome TOro, mpm oOCyHIECTBIEHUM 3aKylNoOK cyObekramu Poccuiickoii
denepanuu JOKHBI OBITh YUTCHBI:

- nosioxkeHus1 nocraHosiieHus: [IpasurensctBa Poccuiickorn denepanuu OT
03.12.2020 Ne 2013 «O MHHHUMAIBHOW JOJIe 3aKyIMOK TOBApOB POCCHHCKOTO
IIPOUCXOKICHUSY;

- mojoxeHus mnoctaHoBieHusi IIpaButenbcTtBa Poccuiickoit denepanuu
or 03.12.2020 Ne 2014 «O MUHUMAJIBHOW O00s3aTENBHOM JI0JIE 3aKYMOK
POCCUHCKUX TOBapOB M €€ JOCTIKECHUH 3aKazuukom» (Bmecte ¢ «llonoxkenunem o
TpeOOBaHUAX K COJIepkKaHUIO U dopMme oTdyeTa 00 0ObeMe 3aKyMOK POCCHHCKUX
TOBapOB, B TOM YMCJIE TOBAPOB, MOCTABIISIEMBIX MPU BBIOJIHEHUH 3aKyNaeMbIX
paboT, OKa3aHWM 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B IEIAX JOCTHIKEHUS
3aKa3YMKOM MUHHUMAJIBHOW O00s3aTeNIbHOM JOJM 3aKyloK, O TpeOOBaHUAX K
CONlepKaHUI0  OOOCHOBAaHHUS  HEBO3MOXKHOCTH  JIOCTIDKEHHUS  3aKa34UKOM
MUHHMMAaJIbHOM 00s3aTeIbHON JOJIM 3aKYIOK POCCHUUCKUX TOBapoB (B TOM YHUCIIEC



TOBAapOB, IOCTAaBJISIEMBIX TIPU BBIIOJHEHUH 3aKymaeMblX palboT, OKa3aHuu
3aKyMaeMbIX YCIYT) OTAEIbHBIX BHUJIOB, MPHU OCYILIECTBIECHUU 3aKYMOK KOTOPBIX
YCTAHOBJICHBI OTPAHUYEHUS JOIMYCKa TOBapOB, MPOUCXOIAIIUX U3 MHOCTPAHHBIX
rocyAapcTB, O MOPSAKE MOJTOTOBKM U pa3MEIEeHUs B €AMHONW MHOOPMAIIMOHHON
cucteMe B cdepe 3aKylmoK TaKuX OT4dera M oOOcHOBaHUs», «llomoxeHueM o
MOpSIZIKE, KPUTEPUSIX U TMOCIEACTBUM TPOBEICHHUS OLICHKA BBITOJIHEHUS
3aKa34YMKOM OOS3aHHOCTH JIOCTMIKEHUSI MUHHMMAJIBHOM 00s3aTeNbHOM  JOJIU
3aKyMOK POCCHUMCKMX TOBApoOB (B TOM YHUCJIE TOBApOB, IOCTABJISIEMBIX MPHU
BBITIOJITHCHUH 3aKyMMaeMbIX pa0OT, OKa3aHWM 3aKyMaeMbIX YCIYT) OTIACITHHBIX
BHUJIOB, IPU OCYIIECTBICHUH 3aKYIIOK KOTOPBIX YCTAaHOBJIEHBI OrpaHUYCHUS
JIOITyCKa TOBAPOB, MPOUCXOSIINX U3 HHOCTPAHHBIX TOCYIAPCTBY).



IIpunoxenue Ne 1
Kk MeToau4ecKUM peKOMEeHIAIusIM

KOMILJIEKC

MEP («1OPOKHAS KAPTA») 1O CO3JIAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJ/IBHBIX OPI'TAHU3ALUAX, PACIIOJIOKEHHbBIX B
CEJBbCKOM MECTHOCTH Y MAJIBIX TOPOJAX, IEHTPOB OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOT MUECKOM HAITPABJIEHHOCTEM

«TOYKA POCTA»
Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynprar Cpok
VY TBepKICHBI:
— JIOJDKHOCTHOE JIMLIO B COCTaBe
PErMOHAIIBHOTO
BEJJOMCTBEHHOT'O IIPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3JlaHUE U
KIIMOHUPOBAHHE LICHTPOB .
(ymxn p i HEHTP PacniopsiauTenbHbIi akT
«Touka pocray,
PErMOHAIILHOI'O OpraHa
— IIOKAa3aTeNH IeATeIbHOCTH .
i UCIIOJIHUTEIIbHON
1eHTpoB «Touka pocray;
BJIACTH,
- tunoBoe [lonoxenue o .
PernonanbHbii OCYILIECTBIISIOIIETO HE TI03/1Hee
1. |mearenvHocTH LlenTpoB «Touka 2
KOOPJIMHATOP roCyJ1apCTBEHHOE 31 siBapst X° rona
pocTay Ha TEPPUTOPUH
N yIpaBieHHUE B cepe
cyonekTa Poccuiickoit
obOpasoBanus (janee -
®denepaunn N
LEDEUCHL pacnopsiAUTENbHBIN aKkT
P POUB)
0011e00pa3oBaTEeIbHBIX
OpraHu3aIUi, PaCIOJIOKEHHBIX
B CEJIbCKOW MECTHOCTHU U
MaJbIX Topojax, Ha 6a3ze
KOTOPBIX MJIAHUPYETCA
co3znanue LlentpoB «Touka
pocTay.
Pernonaneubiii | IInceMo denepanbHoro COmIacHo
5 CdopmupoBaH u corjacoBaH KOOPAWHATOP, omeparopa u OTIENBHOM
' UH(QPACTPYKTYPHBIN JUCT dbenepanbHBId | paCHOPSAUTENBHBIN aKT y
rpaduky
omneparop POIVB
OOBsBIIEHBI 3aKYIIKH TOBAPOB, .
PervonannHbIi M3Bemenus o He mo3guee 1
3. paboT, yCIIyT TS CO3aHus
KOOpAUHATOP IIPOBEJICHUH 3aKYIOK anpens X rojaa
entpoB «Touka pocra»
CdhopMupoBaHbI TPOEKTHI . .
Pernonanpueiii | PacmopsinmuTenbHbli akT|  He mo3aHee 1
4. | 3onmpoBanus [{enTpos «Touka
KOOpAUHATOP POMB anpens X rojaa
pocTta»
5 [TpoBeieH MOHUTOPUHT padoT PernonanbHbIi ITo dopme, 25 aBrycta X roja,
' 10 MPUBEJEHUIO TUIOIIA0K KOOpAMHATOP onpeaensieMon Jlajiee €XXeroiHo

Zx TOJ IOTMy4YeHHsI CyOCHIuu.




Ne | HaumenoBanue meponpusitusi | OTBETCTBEHHBII PesynbTar Cpok
HentpoB «Touka pocta» B MuHnpocBemeHus
COOTBETCTBUE C Poccun nmm
METOANYECKUMHU ®denepanbHbIM
PEKOMEHTalusIMU OnepaTopoM
Munnpocsemenus Poccun
Hauano pa6ots! LlenTpoB PernonanbHbIit HNudopmanmonnoe
6. 1 cenTsa6ps X roga
«Touka pocra» KOOPAUHATOP ocsenienue B CMU
ExexBapTanbHbIi MOHUTOPUHT
N 1 okts16ps X rona,
BBIIIOJIHEHHM S IOKa3aTenel . Otuer @enepanbHOMY
PernonanbHslii janee —
7. CO371aHus U orepaTopy 10 UTOraM
KOOpJMHATOP €XKEKBapTaJIbHO B

(G YHKIIMOHUPOBAHHUS LIEHTPOB
«Touka pocra»

MOHHUTOPHHI'A

TEYEeHHUE 2-X JIET




Ipuaoxenue Ne 2
K MeToan4ecKuM peKoMeHIalusM

MUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIA PEAJIN3ALIUU
MEPOITPUSITUM IO CO3JIAHAIO 1 ®YHKIITUOHUPOBAHHUIO B
OBIIEOBPA3OBATEJIBHBIX OPITAHU3AIUSAX, PACIIOJIO)KEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOW HAITPABJIEHHOCTEM
«TOYKA POCTA»

MuHMMAalIbHOE 3HaUYCHUE B

«TexHoyorus» u (WIH) KypChl

O IS MunumanbHOE Meronuka pacuera
A 3HAYEHHE B FOJ JUISl | MUHUMAJILHOI'O IIOKA3aTes
HammeHoBaHue HHAUKATOPA 001e00pazoBaTeNbHBIX
N N MaJOKOMILIEKTHBIX B IICJIOM 110 CYOBEKTY
(moka3zares) OpraHu3aluii, He o
obmeodpasoBarenbHbIX| Poccuiickoit deneparum, B
SIBJISTFOILIMX CST o
opraHu3anuit roj
MAaJIOKOMIUIEKTHBIMH

YucneHHOCTh 00y4YaroIuXcst
001e00pa3oBaTebHOM
OpTaHU3AINH, OCBAaUBAIOIIINX
IBa 1 Ooree yIeOHBIX
mpeMeTa U3 9hciia
MPeIMETHBIX o0acTeit
«EcTecTBeHHOHAYYHEIC
npeameTsly», «EcTecTBeHHbIE CymMa 3HaueHU#
Haykny, «MaTeMaTuka u [MOKa3aTeJIs [0 BCeM o011e-
HHpOpMATHKAY, 300 100 00pa3oBaTeIbHBIM
«OO0uiecTBO3HAHKE U (B rox otkpseiTHs — 150) | (B rox otkpsiTus — 50)|  opranusanusiM, Ha 6aze
€CTECTBO3HAHUEY, KOTOPBIX CO3TaI0TCS

LHCHTPLI «Touka pocTa»

BHEYPOUHOU JI€ATEIBHOCTH
OOIIENHTEIUIEKTYaIbHON
HaIpaBJIEHHOCTH C
HCTIOJIb30BaHUEM CPENICTB
00ydeHHs ¥ BOCTIUTAHUS
Lentpa «Touka pocta» 3
(uenoBek)

YucneHHOCTh 00yJaromuxcs

ob1eo0OpazoBareabHOM .
CymMa 3HaueHU#’
OpraHU3aI[|H, OCBAUBAIOIINX
MoKa3aTeJsi o BceM o01iie-
JIOTIOJTHUTETbHBIE

60
(B rox otkpsiTHs — 30)

30
(B ro otkpBITHS — 15)

00pa3oBaTeIbHBIM
OpraHu3aIsIM, Ha 6aze
KOTOPBIX CO3JaI0TCs
neHTpsl «Todka poctay

2 |obmeoOpazoBarenbHbIC
MPOTPaMMBbI TEXHHUYECKOH U
€CTEeCTBEHHOHAYYHOMN
HAIPaBJICHHOCTH C
HCIIOJIb30BAaHUEM CPEJICTB

® Wcnons3osanne cpeactB o0opyJoBaHMS, OOy4eHHs M BOCIIMTaHUS BO3MOXKHO Ha BCEX YPOBHAX 0OIIero
0o0pazoBaHUsl W IEJIeCOO0pa3HO Ul pealu3alud ypPO4YHOW M BHEYPOUHOH MAEATENBHOCTH IO IporpaMmam
€CTECTBEHHO-HAYYHOM M  TEXHOJOTMYECKOW  HampaBieHHOCTed. Pacder nokasarens  INpenycMaTpUBacT
CYMMHpPOBAaHHE YHCIEHHOCTH OO0ydJaromuxcs oO0IeoOpa3oBaTeIbHON OpraHW3alid, KaXIbli M3 KOTOPBIX
3a/IciiCTBOBaH B OCBOCHMH HE MEHEE JBYX MPEJMETOB, KYPCOB, AMCHUILIMH (MOYyJEH) e€CTECTBEHHO-HAYYHON H
TEXHOJIOTHYECKON HampaBlIeHHOCTEH B paMKaX pealn3allid OCHOBHBIX OO0IIeoOpa30oBaTelIbHBIX IIPOTPAMM.
YuuTeIBalOTCS y4eOHBIE TPEAMETH M3 4YHCIa MPEeIMEeTHBIX objactedt «Martemarnka ©W  HHPOpPMATHKAY,
«OOmniecTBO3HaHWE M ecTecTBO3HaHME», «TexHonorus», «EcrecTBeHHOHaydHble IpeaMeTh», «EcTecTBeHHBIC
Hayku» W (WIHM) Kypchl BHEYPOYHOH JESTENBHOCTH, peaju3yeMble C HCIONB30BaHHEM CPEACTB OOYYCHHS W
Bocriutanus LentpoB «Touka pocta». B ciydae, eciin B 0011eo0pa3zoBaTebHOM Oprann3aiyi, oomas YuCIeHHOCTh
00yJaronuXcsl MEHbIIE YKa3aHHOTO 3HAUCHHUS, 3HAUCHUE [TOKa3aTelIs JOJDKHO COcTaBiiATh He MeHee 80% ot obmieit
YHUCIIEHHOCTH 00Y4JalOIINXCS,



00y4eHHsI ¥ BOCHHUTAHHA
Hentpa «Touka pocta» 4
(uernoBek)

JloJ1s TIeTaroru4ecKux
paboTHHKOB IIeHTpa «Touka
pocTay, Ipomeqmux o0y4eHne
3 |mo mporpammam u3 peectpa 100 100 100
OpOrPaMM MOBBILICHHS
KBaNnpUKanuy GpeneparbHoOro
omepatopa’ (%)

‘B ciydae, eciii B 001e0o0pa3oBaTeIbHON OpraHu3ainy, 001as YUCICHHOCTh O0YUJalomUXCsl MEHbBIIIe 3HAYCHHS,
yKa3aHHOTO B ToOKa3aTeie 1, 3HaYeHHE TOKa3aTeis JOJDKHO cocTaBiiaTh He MeHee 20% or oOuiel YMCIeHHOCTH
oOyuvatomuxcs. [y MaJIOKOMIUIEKTHBIX 00111€00pa30BaTeNIbHBIX OpraHU3alnil JIOITyCKAeTCsl OTCYTCTBUE JIMLICH3MH
Ha JIOIOJIHUTEJIbHOE 00pa30BaHKe U peain3yeMbIX IPOrpaMM JOTOIHUTEIHLHOTO 00pa3oBaHusl.

® B cooTBercTBMM ¢ IyHKTOM 2 uacté 5 crateu 47 (emepansHoro 3akoma ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanun B Poccuiickoit ®enepaumu» TMOBBILICHHE KBaNM(UKAMKM IE€JarorHYecKnX pabOTHUKOB
OCYIIECTBIIICTCS HE peKe OJHOTO pa3a B TpH roja. lloBbinieHue KBaduQHKaUK E€Aarorunieckoro paboTHHKA
neHTpa «Tovka pocTa» 3aCUMTHIBACTCS NP HATMYMK JSHCTBYIOIEro (C AaThl MPOXOXKACHHS MPOLUIo He Gonee 3
JIET) yIOCTOBEPEHHS O MOBBIIICHUU KBAIM(PHUKALINK 110 TPOrpaMMam, COOTBETCTBYIOIIUM HampaBieHHOCTsIM LleHTpa
«Touka pocTa», WIN NMPOXOXKICHUH OOydeHMs MO ImporpamMmam (QezaepaiabHOro omepartopa. Takke yIUTBIBACTCS
HaJlMuhe y NeJarorudeckux paOOTHUKOB YIOCTOBEPEHHH O MOBBIIIEHHMHM KBANIW(HUKAIWMU IO NporpaMMaM U3
denepanbHOrO peecTpa 00pa3zoBaTeNbHBIX POrPaMM JIONOJIHUTENBHOTO NPO(eCcCHOHaIbHOTO 00pa30BaHHS.




Ipuaoxenue Ne 3
K MeToan4yecKuM peKoOMeHIalusIM

Ilepeyenn 001I€00pa30BaTEIbLHBIX OPraHU3AIUI, HA 0a3€e KOTOPBIX
IUIAaHUpYyeTcs co3nanue U pynkunonnposanue LleHTpoB o0pazoBanus
€CTEeCTBEHHO-HAYYHOI U TeXHOJOTH4ecKoil HanpaBjaeHHocTel « Touka pocTay
B ___rojay B paMKkax ¢eaepajbHOro npoexkra «CoBpeMeHHAasl HIKOJIA»

HAIMOHAJBHOTO0 NMpoekTa «O0pa3oBaHue» B (naumenosanue
cybowexma Poccutickon @edepayuu)
Ne | HammenoBanme HaumeHnoBaHnue KOpuanueckn | Uneaennoct | MajnokomMmieKkTHA
1/ | MyHHIIMIIAJIBHOT | 001Ie00pa30BaTe/IbH ii agpec b 00y4ar- s (na/uer,
n | oo0pa3oBaHus oii opraHm3anum, Ha | o01eodpa3o- U XCS KOJINYeCTBO
0a3e KoTOpOIi BaTeJIbHOM KJIaCCOB-
TUIAHUPYETCS OpTraHu3anun KOMILIEKTOB)

co3nanue Llentpa
«Touka pocta»

(mo ycraBy)




Ipuio:xkenue Ne 4
K MeToau4ecKuM peKoMeHIauusM

Tunosoe Ilo10keHue
o IlenTpe 00pa3oBaHusl eCTECTBEHHO-HAYYHOI U TEXHOJOTNYECKOM
HanpasjeHHocTel «Touka pocra» Ha 0a3e <HaumeHosanue
00weobpazoeamenvHoll Opeanu3auyuu>

1. OO0mue mMoJI0:KeHHus

1.1. Ilentp o0Opa3oBaHUS €CTECTBCHHO-HAYYHOW M TEXHOJIOTHYCCKOM
HaIpaBJICHHOCTEH «Touka pocTa» Ha Oase <HaumeHoeaHue
obweobpazosamenvroi opeanuzayuu>  (manee - IleHTp) co3maH ¢ IENBIO
pa3BUTHSA Y oOydJarIuXcs  €CTECTBCHHO-HAYYHOM, MaTEeMaTHIECKOH,
HHDOPMAITMOHHOW TPaMOTHOCTH, (HOPMHPOBAHUS KPUTHUECKOTO M KPEATUBHOTO
MBIIIIEHHS, COBEPIIICHCTBOBAHUS HaBBLIKOB €CTECTBEHHO-HAYYHOM 51

TEXHOJIOTUYECKON HAaIPaBICHHOCTEH.

1.2. llentp He sABIAETCA IOPUAUYECKUM JIMIIOM U JEHCTBYET JUIs
JOCTIDKEHUS ~ YCTaBHBIX  Lenell  <waumeHo8anue  00WeoOpaz08amenbHoll
opeanuzayuu> (nanee — YUpexICHHE), a TAKKe B ICNIAX BBITOJHEHHS 33134 U
NOCTHKEHUs  TOKa3aTelled W pe3yslbTaTOB  HAIMOHAIBHOIO  IPOEKTa
«O0pa3oBaHue».

1.3. B cBoeii pedrenbHocT LleHTp pykoBoacTByercs DenepanbHbIM
3akoHoM Poccuiickoit @enepamuu ot 29.12.2012 No 273-03 «O6 oOpazoBaHuU B
Poccutickon @enepauum», , APYTUMHU HOPMATUBHBIMU JTOKYMEHTAMU
MunucrepctBa npocsemenuss Poccuiickor ®enepanuy, WHBIMA HOPMaTHUBHBIMU
nmpaBoBbIMU  aktamu  Poccuiickon  @enepauuu, OpOrpaMMoOM  pa3BUTHS
<HaumeHo8anue 006WEOOPA308AMENLHOU Opeanu3ayuu>, TJIaHaMH paboTHI,
YTBEPKJICHHBIMHU yupeauTesneM U HacTosmuM [lonoxenuem.

1.4, lIlentp B cBOeM JEATEIBHOCTH IOJYHHSCTCS PYKOBOJUTEIIO
Yupexaenus (IUpeKTopy).

2. Hesn, 3agaum, pynkuun gesareabHocT LHenrpa

2.1. OcHoBHOU LEJIBIO JEATEIBHOCTU [lenTpa ABJIETCSA
COBEpILECHCTBOBAHME YCJIOBUM 11 TOBBIINIEHHMS KadecTBa 0oOpa3oBaHuf,
paciiipeHus BO3MOXKHOCTEH OOy4aroUIMXcs B OCBOCHHUU YYEOHBIX IpPEAMETOB
€CTECTBEHHO-HAYYHOM Y  TEXHOJIOTUYECKOM  HANpPaBICHHOCTEH, MpOrpaMm
JOTIOJIHUTENBHOTO  O00pa3oBaHMsl  €CTECTBEHHO-HAYYHOM M TEXHUYECKOH
HAIPaBJICHHOCTEH, a TaKXKe ISl MPAKTUYECKON OTpabOTKM yd4eOHOro marepuana
1o yueOHbIM npeaMmeraM «DPuznkay, «Xumusy», «buonorusy.

2.2. 3apavamu lleHTpa SBISIOTCS:

2.2.1. peanu3zaiiss OCHOBHBIX  0011€00pa30BaTENBLHBIX  MPOTpamMM  TIO
y4eOHbIM npeaMeram €CTECTBEHHO-HAYYHOU u TE€XHOJIOTUYECKOU
HampaBJeHHOCTEW, B TOM UHCIE€ B paMKaX BHEYPOYHOM JesATEIbHOCTU
00ydJarommxcs;

2.2.2. pa3paboTka W peajau3alus pPa3HOYPOBHEBBIX JOMOJHUTEIBHBIX
00111€00pa30BaTeNIbHBIX ~ MPOTPaMM  €CTECTBEHHO-HAYYHOM M TEXHUYECKOM



HaIpPaBJICHHOCTEHW, a TAaKXKe€ HWHBIX MPOTPaMM, B TOM YHUCJIE B KAHUKYJSPHBIA
NEepUoS;

2.2.3. BOBJCUCHHE OOYYaIOIIUXCS M TMEAarorndeckux pabOTHUKOB B
IPOEKTHYIO JIEATENbHOCTD,

2.2.4. opranuzamusi BHEY4YCOHOU JESITEIBPHOCTH B KaHUKYJISPHBIA MEPHO/I,
pa3paboTka U peanu3alys COOTBETCTBYIOIIMX 00pa30BaTEIbHBIX MPOrpaMM, B TOM
yucie JUisl Jlarepeld, OpraHu30BaHHBIX 00pa30BATENbHBIMU OpTraHMU3AlUSMU B
KaHWKYJISIPHBIN TIEPUO;

2.2.5. moBpIllieHUE  MPOGECCHOHATBHOTO  MAacTEepPCTBA  MENArOTHYECKUX
pabotHukoB  lleHTpa,  peanu3ylOmMX  OCHOBHBIE U  JIOTOJHHUTEIbHBIC
00111e00pa3oBaTeNbHbIE MPOTPAMMBI.

2.3. llentp s JOCTHXKEHUS 1EIM W BBINOJHEHUS 3a7a4 BIIpaBe
B3aMMOJIECTBOBATH C:

- Ppa3TUYHBIMH O00pa30BATEIbHBIMU OpPTaHM3AIMSIMH B (OpPME CETEBOTO
B3aHMO/ICICTBHUS,

- ¢ MHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsAIMHU, Ha 0a3e KOTOPBIX CO3/IaHbI
ueHTpsl « Touka poctay;

- ¢ (enepanbHBIM  OMEPATOPOM, OCYIIECCTBISIONIMM  (QYHKIHH IO
UH(OPMAIITMOHHOMY,  METOJIMYECKOMY M OpPraHU3alMOHHO-TEXHHUYECKOMY
COTIPOBOXKJICHUIO MEPOINPHUATUN IO CO3JaHUI0 U (PYHKIIMOHMPOBAHUIO IEHTPOB
«Touka pocTta», B TOM HYHCIEC TI0O BOIPOCAM TIOBBIMICHUS KBATH(UKAINHA
neJarornyeckux paboTHUKOB,

- oOydaromMHCs W  POAMTEISIMA  (3aKOHHBIMH  TIPEICTABUTEIISIMH)
0OyJaronumxcs, B TOM YHUCJIE€ C MPUMEHEHWEM HMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TE€XHOJIOTHH.

3. Hopsinok ynpasiienus Llenrpom «Touka pocra»

3.1. PykoBomutens YupexacHHS U3IAeT JOKATLHBIH HOPMATHUBHBIN aKT O
Ha3HaueHun  pykoBoaurens  LleHtpa  (Kypatopa,  OTBETCTBEHHOIO  3a
(GYHKIIMOHUPOBAHWE M PAa3BUTHE), a Takke O co3laHuu LleHTpa W yTBepk ACHHUU
[Tonmoxenue o nestensHOCTH LleHTpa.

3.2. PykoBogutenem llentpa wmoxeT OBITh Ha3HAu€H COTPYIHUK
VYupexxaeHus u3 yucia pyKoBOASIIUX U Me1arornyecKux pabOTHUKOB.

3.3. PykoBonurens LlenTpa 06s13aH:

3.3.1. ocymiecTBIATH ONEPATUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. mpenctaBisaTh  uHTEepechl  lleHTpa MmO JOBEepeHHOCTH B
MYHMIIMNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3auusax Ui
peanuzanuu ueseu v 3anad Llenrpa;

3.3.3. otunThiBaThCs mepen PykoBogutenem YupexaeHHs O pe3yibTaTrax
paboTsl Llentpa;

3.3.4. BBITIOJHATH WHBIE 00S13aHHOCTH, MIPENYCMOTPEHHBIE
3aKOHOJATENbCTBOM, YCTaBOM YUPEXKACHUS, HOJDKHOCTHOM MHCTPYKUMEU U
HacroAwuM [losmoxenuem.

3.4. PykoBoautens L{enTpa Bnpase:



3.4.1. ocymiecTBIATh pacCTaHOBKY KanpoB IlenTpa, mpuem Ha paboty
KOTOPBIX OCYILIECTBIISIETCS MPUKA30M PYKOBOJIUTENS Y UPEKACHHUS,

3.4.2. IO COTJIAaCOBaHMIO C PYKOBOAMTENEM YUpPEKICHHUS OPraHU30BBHIBAThH
y4e0HO- BOCMHTATENbHBIN mporecc B LleHTpe B COOTBETCTBUM C LEISIMH U
3amayamu LleHTpa 1 oCyIecTBIsATh KOHTPOJIb 32 €T0 peaan3aluen;

3.4.3. oCyHIeCTBIATh MOATOTOBKY OOYYAIONIMXCA K YYacCTHIO B KOHKYpCax,
OJIMMITHAJIaX, KOH(PEPEHIUAX U UHBIX MEPONPUATUAX MO NpOodUIt0 HampaBlIeHUN
nearenpbHocTy LlenTpa;

3.4.4. M0 COTacOBaHMIO C PYKOBOAMUTENEM YUPEKICHHUS OCYIIECTBIATDH
OpraHM3allMi0 ¥ TPOBEACHHE MEpPONpUATHH MO0 NpoGWII0  HampaBICHUMA
nearenpbHocTy LlenTpa;

3.4.5. ocyliecTBISATh UHBIE TIPaBa, OTHOCSIIMECS K nestenbHocTu Llentpa u
HE TMPOTUBOpEUAIME LEIsIM MW BHUAAM JEATEIbHOCTH  00pa30BaTeIbHON
OpraHM3alNH, a TaKXKe 3aKoHoarenbCeTBy Poccniickon denepanun.



Ipunoxenune Ne 5
K MeToan4ecKuM peKoMeHIalusM

PexomeHaanum 1o MCnoJIb30BAHNI0 CTAHIAPTHOIO0 KOMILIEKTA
obopynoBanus llenTpa «Touka pocra» npu peajusanuy NporpaMm
€CTECTBCHHO-HAYYHOM U TEXHOJIOTMYeCKOM HANIPABJIECHHOCTEN

[lepeueHp CTaHIAPTHOTO KOMIUIEKTa OOOpYAOBaHUS [UIsl OCHAIIECHUS
LentpoB «Touka poctay cOpMUPOBaH C yUETOM psifa NPUHILUIIOB, B TOM YHCJIE!

[IpyHIMn MpeeMCTBEHHOCTH cucTeM obOopynoBaHus. OOopynoBaHuE s
MPOBEJICHHS YYEHUUYECKUX MPAKTUYECKHX PadOT sBISIETCS OOIMM ISl ypOBHEH
OCHOBHOTO OOWIEr0 M cpenHero obmiero obpasoBaHusd. B cucteme HariasaHbIX
CpeaCcTB OOydeHUss W JEMOHCTPAllMOHHOIO OOOpYAOBAaHMS HMEIOTCS 0a30Bble
AJIEMEHTHI, OOIIME [JIs1 OCHOBHOIO OOIIEro M CPEJHEro oOlero oOpa3oBaHUS.
[Mu¢posass naGopatopuss U 0OOpyIOBaHUE OOILIEro HAa3HAYEHUS IO3BOJISIIOT
o0ecrieunBaTh AEATENILHOCTh OOYYalOIIMXCS KaK B OCHOBHOM, TaKk W B CTapuieu
IIKOJIE, @ B COBOKYITHOCTH € LIU(PPOBBIMHU JIA0OPATOPHUSIMU 1O PUHUKE, OMOJIOTHH U
XUMHUU — IPAKTUYECKYIO JEATEIBHOCTh B PAMKAX M3YYEHUS €CTECTBEHHOHAYYHBIX
npeameToB B 10-11 kmaccax Ha yriayOJI€HHOM YpOBHE.

[TpuHIMD coYyeTaHMs KIACCUYECKUX U COBPEMEHHBIX CPEICTB M3MEPEHUI U
CHOCOO0B 3KCIIEPUMEHTAILHOTO UCCIIE0BaHMs IBJICHUM. B coctaB o0opynoBaHus
BXOJSAT KIACCHYECKUE CpeACTBAa u3MepeHus (Hampumep: JTUHAMOMETPHI,
CTpPENIOYHBIC aMIIePMETp M BOJIBTMETp) U IHdpoBbie mpHOOPH (HAIpPUMED:
U(pPOBbIE BEChI, CEKyHIOMep) U AaTyuku. CoOII0ACHUE 3TOrO MPUHIUIA UMEET
0c000€ 3HaYeHHE I YPOBHS OCHOBHOT'O OOIIEro 0O0pa3oBaHuUsl, MOCKOJIBKY 37€Ch
MPOUCXOJAUT 3HAKOMCTBO CO CIOCOOAMHM H3MEPEHMsS] (PU3NYECKUX BEJIMYMH,
(dopMupyeTCsl TMOHUMAHWE NPHUHIMUIOB JEHCTBUSA aAHAJIOTOBBIX HM3MEPHUTENbHBIX
npuboOpoB U oOecleunBaeTCs TMepexoJl K UCIOJIb30BAaHUI0 HWHCTPYMEHTOB
uudgpoBoii 1abopaTopuHu.

[IpyHIMIT TpUOpUTETA YYEHUYECKOIO OKCIIEPUMEHTa JUIsl peaju3aluu
CUCTEMHO-JIEATEIbHOCTHOTO TMMOAX0Aa. Peanuzanusi CHCTEMHO-AESTENbHOCTHOTO
MoAX0/Ja B OOYYEHUMHM €CTECTBEHHOHAYYHBIM MpeaMeTaM Oazupyercs B MEPBYIO
ouepelb Ha BOBJCYEHHHM OOYYaIOIIUXCA B MPAKTHYECKYIO AESATENbHOCTH I10
MPOBEACHHUIO HaOM0IeHU 1 onbITOB. [l03TOMY 3HauMTENbHASA YacTh HAOIIOEHUI
U OIBITOB, KOTOpPbIE B TPaJAMIMOHHOM METOJMKE MpEeIarajuch  Kak
JEMOHCTPALlMOHHBIE, TEPEHECEHbl B pa3pan YydyeHudeckux padotr. Crnemyer
OTMETHUTb, YTO B HACTOSIIEE BpeMsi H3yuyeHHE (U3UKH, XUMUU U OHOJIOTUU B
OCHOBHOM IIKOJIE W Ha 0a30BOM YypOBHE CTaplleld IIKOJIbI OPUEHTUPYETCS Ha
OCBOCHHME €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH, KOTOpOE€ HJIET 4Yepe3 pa3BUTUE
CIIOCOOHOCTEH yYalMxcs aHAIM3UPOBATH PA3HOOOPA3HYI0 €CTECTBEHHOHAYYHYIO
UH(OPMAIMIO U UCIOJb30BaTh MOJYYEHHBbIE 3HAHUS I OOBSICHEHUS SIBICHUN U
MPOLIECCOB  OKPYXKAIOMIETO MHpPA; MOHMMAaThb OCOOCHHOCTH HCIOJIb30BaHUS
METO/J0OB €CTECTBO3HAHMS [UISl TOJYYEHHsS Hay4HbIX JIaHHBIX; MPOSBIAThH
CaMOCTOATEJIBHOCTh CYKJIEHHA W IOHUMAaTh pOJIb HAyKH M TEXHOJOTUYECKUX
WHHOBAIIMH B pa3BUTHH OOIIECTBA; OCO3HABATh BAXKHOCTh HAYYHBIX MCCIIEIOBAHUN



U UX CBSI3b C HAIIUM MaTepUATIbHBIM OKPYKEHHEM U COCTOSIHUEM OKpY>Karouleu
cpenbl. OpUeHTalUs Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTh MPEANOJaraeT akIeHT
Ha METOJ0JIOTUIO HAyKU M HAIMPSIMYIO CBSI3aHO KaK ¢ OOIIMM YUCIOM YYEHUYECKUX
OMBITOB B KypcaxX €CTECTBEHHBIX HAyK, TaK U HaIpaBICHHOCTbIO HX Ha
dbopMHUpOBaHUE CAMOCTOSITENHLHOCTA JCUCTBUI MPU MPOBEACHUM HAOMIOIACHUH,
W3MEPEHUH U UCCIIEA0BAHNM.

Hcnonp30BaHue CpeACTB HAMMAHOCTH M yueOHOro 0O0OpyAOBaHHSA B
y4eOHOM TIpOLIECCe HAMpaBJICHO Ha BBIMOJHEHUS CIEAYIOMUX (DYHKIIHIA:
oOecnieunBarOT 0oJiee MOJHYIO U TOYHYI0 MH(POPMAIUI0 00 U3yd4aeMOM SIBICHUU
WIn OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT TMOBBIIICHHIO KadecTBa OOy4YCHUS,
IIOMOTalOT B MAKCUMAJIBLHOW MEpe Pa3BUTh MO3HABATEIbHBIE MHTEPECH! YUALIUXCS;
MOBBIIIAIOT YPOBEHb HAIVISIIHOCTA M JIOCTYITHOCTH OOY4YEHHsSI; YBEIUUMBAIOT
00bEeM CcamMoOCTOSATEIbHOM pabOThl yyamMxcs Ha YpOKE U BHEYPOUHOMH
JESTEeIBHOCTH; CO3/1al0T YCJIOBHS JUIsl OpraHU3allid MPAKTUKO-OPUEHTUPOBAHHOMN
IPOEKTHOW M HCCIEAO0BATENIBCKOW JEATEIbHOCTH; IAI0T BO3MOXKHOCTH JOCTYIIHEE
U TIIyOXe pacKpbITh COJEp)KaHHE ydyeOHOro MaTepuana, CIOCOOCTBYIOT
(OpMUPOBAHUIO Y YUALIUXCSI TOJIOKUTEIBHBIX MOTUBOB O0yUYEHUSI.

Baxuenmen dyacteto ocHamenuss llentpa «Touka pocta» sBiIgeTcs
udpoBas J1abopaTopusi, NepeyeHb JATYUKOB KOTOPOW IMO3BOJISIET MCHOJB30BaTh
ATy J1abOpaTOpPUIO NPU HU3YYEHUU (PU3MKHM, XUMHUU U Ouosioruu. BBenenue B
IIKOJBHBIA 3KCIEPUMEHT LUMPPOBBIX JTAaTYMKOB I PErUCTPALUU Pa3IUUYHBIX
BEJIMYMH W BO3MOXKHOCTH HCIOJIB30BaTh KOMIBbIOTEp (CMapT()OH WM TUIAHIIET)
JUTSL pacyeToB U OPOPMIIEHUS pE3YyIbTaTOB OMBITOB, MTO3BOJISIET MEPEUTH HA HOBBIN
KauyeCTBEHHBIN YPOBEHb IIPOBEACHUS U3MEPEHMM, YIIPOCTUB IIPOLIECC UBMEPEHUN U
HOBBICUB MX TOYHOCTH. [losiBneHue 1UQPOBBIX TEXHOJOTUH B J1aOOPATOPHBIX
paboTax TOBBIIIAET HMX AaKTyaJbHOCTb M IPHUBJIEKATEIbHOCTb B CO3HAHUU
COBPEMEHHOT'0 IIKOJIbHUKA, YCUJIMBAET HArJSHOCTh KaK B XOJE OMNBITOB, TaK W
npu oOpabOTKe pe3yJbTaTOB C MCIOJIB30BAHUEM MPOTrpaMMHBIX cpeacTB. Jlis
AKCIIEPUMEHTOB MO OMOJIOTUM M XUMHH 3TO SBIISETCS 3HAYMMBIM MEPEXOJOM OT
KaueCTBEHHBIX HAOJIIOJIEHUN U OMBITOB K KOJMYECTBEHHBIM 3KCIIEPUMEHTAM.

Hcnonp3oBanue 1uuppoBoit 1a00paToprun CyIECTBEHHO M3MEHSET MOJXO/IbI
K [IPOBEACHUIO U JIEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIBITOB:

Hcnonp3oBaHue MUPPOBBIX JaTYMKOB B KAueCTBE M3MEPUTEIbHBIX
UHCTPYMEHTOB HM3MEHSAET MOAXOJAbl K MPOBEICHUIO NPSIMBIX H3MEPEHHI
(bU3UYECKUX BEJIMYHH.

TpaguMOHHO B  KayecTBE CPEICTB  HM3MEPEHUs  HCIOJb30BAIUCH
NPOCTEUIIINE HMHCTPYMEHTHI  (pPBIYaKHBIE BEChl W PA3HOBECHI, MEH3YpKa,
JIMHAMOMETP, TEPMOMETP) ¥ CTPEIOUYHbIC MTPHOOPHI (aMIepMeTp U BOJBTMETD).

Hcnonp3oBanue muppoOBbIX JATYUKOB MO3BOJSIET HA COBEPIIEHHO IPYroM
KaUYE€CTBEHHOM YpPOBHE IPOU3BOAUTH W3MEPEHUsT BPEMEHH, PACCTOSIHHS, HMETh
BO3MOXHOCTh PETUCTPUPOBATh W HaOMIOAATh M3MEHEHHE BO BpPEMEHHM TaKUX
BEJIMYMH KaK TeMIlepaTypa, dJEKTPUUYECKOE HANPsDKEHHE, Cujla TOKA U T. .

OTH BO3MOXXHOCTH MO3BOJISIIOT, HANPUMEpP, Ha ypoKax (U3MKU C BBICOKOH
TOYHOCTHIO U3MEPUTh MTHOBEHHYIO CKOPOCTh T€ja, IBUXKYIIETrOCsi HEPAaBHOMEPHO,
Ha0II0/1aTh B JMHAMMKE MPOIECC 3JIEKTPOMArHUTHON MHIYKIUH, BO3SHUKHOBEHHE



U M3MEHEHHE MHIYKIIMOHHOTO TOKa, HCCIEAOBAaTh M3MEHEHHE TEeMIIepaTyphbl C
TEYEHHEM BPEMEHH B MTPOLIECCE YCTAHOBIICHUS TETJIOBOTO PABHOBECHUS U T.1I.

Ha ypokax Gmoyoruu mosiBISETCS] BO3MOKHOCTD MOJIYYUTh KOJTMYECTBEHHBIC
JAHHBIE TPU MPOBEACHUM OIBITOB, HANPUMEP. NpPHU OIpeaeseHuru (HakTopos,
BJIIMSIIOIIMX HA CKOPOCTH Mpoiiecca GOTOCUHTE3a, MPU U3YYCHUU JbIXaHUS KOpHEH
U JINCTHEB, MPU UCCIICIOBAHUU YCIIOBUM MPOPACTAHUS CEMSIH U T. JI.

Ha ypokax XuMuu Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAAT MPAKTUUECKUE
paboThl M0 U3YYEHUIO MPOLIECCa ANEKTPOIU3a, UCCIECTOBAHUE SK30TEPMUUECKUX U
AHAOTEPMUYECKUX peakiuii, TerioBoro 3¢dexkra ropenus Tommba U T. A. C
UCIOJIb30BAaHUEM TPAJIUIIMOHHBIX «aHAJIOTOBBIX» CPEACTB MOJ00HBIE HU3MEPEHHUS
BBITIOJIHUTHh HEBO3MOkHO. OfHAKO, MpU Mepexojie Ha HU(poBYyIO 1abopaTopuio B
TEMaTUYECKOM IJIAHUPOBAHUM HEOOXOIMMO MPEAYCMOTPETh JOMOJIHUTEIHEHOE
BpeMs JuIsl o0y4deHus paboTe ¢ JaTUMKaMu, BKItoYas COOPKY AKCHEPUMEHTAILHOM
YCTaHOBKH C JaTYMKAMM, CHSTHE MOKa3aHWH C SKpaHa KOMIIbIOTEpa, OMpe/eIeHne
MTOIPEIIHOCTEN H3MEPEHUM.

Jnsa pabotel ¢ UUPPOBBIMU JAaTYUKAMHM HCIOJIB3YETCS CIELUATbHOE
IpOrpaMMHOE OO€cleueHUe, YCTAaHOBIEHHOE Ha KOMIbIoTep. il KOMMYyHHMKAIMH
OU(POBBIX JaTUYMKOB, 3aIUCH M XpaHEHUs UHGPOpMalUH, MOJIYYEHHOH C uX
MOMOIIIBIO, U(ppoBas J1adOpaTOpUs UCHOIB3YETCSd B KOMIUIEKTE C HOYTOYKOM C
HEOOXOJUMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00ECTICUCHUEM.

Hcnonp30BaHue KOMIBIOTEPHOM  (OPMBI  PETUCTPALIMM  MOJYYEHHBIX
3HaYEHUH M TOCTPOEHUs TIpaUKOB M3MEHSET NOAXOAbl K O(OpMIIEHHUIO
71a00pATOPHBIX U MPAKTUYECKUX PAabOT 00yJarOIIMMHUCH.

JlaHHble, TMOJIyYEHHBIE NpPU MOMOIIM LU(PPOBBIX JATUUKOB, BHOCATCS B
AJIEKTPOHHBIE TAOJUIBl, YTO TMO3BOJIAET CTPOUTh TpaduKu 3aBUCUMOCTEH
UCCIIelyeMbIX BEJIMYMH Ha 3KpaHe KommbioTepa. Ha ocHoBaHMU 3THX TpaduKOB
JieNiaTh BBIBOJBI O XapakTepe 3aBUCUMOCTH BEIUYUH OT BPEMEHHM WM JPYTUX
napameTpoB. Ha yrioyOjieHHOM ypoBHE Iieiecoo0pa3Ho o0ydarh MPOBOAUTH
anmnpoOKCUMAIUIO BEIOPAHHBIX TOYEK UTOTOBOM rpauueckoil 3aBUCUMOCTBHIO.

OTU HOBbIE BO3MOXKHOCTH TIO3BOJISIFOT aBTOMATU3UPOBATh PYTUHHBIE
OpoLEeAypbl  3alOojHEHHs]  TaOJMul, BBIIOJHEHHE OJHOTUIIHBIX  pacyeToB,
noctpoeHusi rpadukos. lludposas doroxamepa mospomsier chororpadupoBaTh
COOpaHHYI0 AKCIIEPUMEHTAILHYI0 YCTAaHOBKY U MPUKPENuTh ¢GoTorpaduio B
ANEKTPOHHBIN OT4YeT. TakuMm 00pa3oM, OCYHIECTBISIETCS MEpexoa K 0(OpMIICHUIO
AJIIEKTPOHHOTO OTYETa O TMPOJEIAHHOM DJKCIEpUMEHTE, MPOSKTHOM WM
HCCIIEIOBATEIBLCKOM padoTe.

B0O3MOXXHOCTP ~ MCIIONB30BaHMSI  BHUJICOHAONIOACHHUS 32  IPOLIECCOM
BBIMOJHEHUS TPAKTUYECKUX pPadOT oOOy4aromMMHCS HW3MEHSAET TMOAXOAbl K
OIICHUBAHUIO PaboT.

DNEKTPOHHBIM OTYET O NPOJEIAaHHOW NPAKTUYECKOHM padoTe MOXKET
COTIPOBOXATHCSA TMPUKPEIVICHHON (oTorpadueii, KoTopas MO3BOJSET OICHUBATH
NPaBWJILHOCTh COOPAaHHON OKCIEPUMEHTATBHONW YCTaHOBKH, Oojiee TOJIHO
ONpeAeNsATh MOJHOTY W  MPaBWIBHOCTh  NPOJAENIAHHOTO  HCCJENOBaHUS,
aHAJIM3UPOBATh JOCTOBEPHOCTH IPEICTABICHHBIX SKCIIEPUMEHTAJIbHBIX JaHHBIX.
[Ipy OTHOBpPEMEHHOM BBIMOJIHEHUU PA3HBIMHU TPyNIaMH OOYYaIOIIUXCS Pa3HbIX



UCCJIeIOBATEIBCKUX paldOT 1EeIecO00pa3HO HCIOJIb30BaTh BHUACO3AMUCh BCETO
xona paboT. B sTOM cnyyae OLIGHMBATbCS MOTYT HE TOJBKO IPEIMETHbIE
pEe3yNIbTaThl, CBSI3aHHBIE C IIPOBEICHHEM KOHKPETHOTO JKCIEpPUMEHTa, HO U
KOMMYHUKATUBHbIE W  PETyJISTUBHBbIC JIEUCTBUS: IUJIAHUPOBAHUE  PadOTHI,
OTCIIe)KUBAHUE XoJila pPaOOThl, KOPPEKIus IjaHa padOThl, KOMMYHHUKAalUs B
COBMECTHOM JeATeIbHOCTH, HaM4uhe (MJIM OTCYTCTBHE) KOH(MIMKTOB M CIIOCOOBI
WX PCIICHUS.

Hcnonp3oBanue mupoBBIX JTa0OPATOPUN CYIIECTBEHHO PACIIUPSIET CIIEKTP
BO3MOXHBIX OINBITOB W HCCICAOBAHUM, OCOOCHHO JTO KacaeTcs HW3YYCHUS
OMOJIOTUY U XUMHUH.

Pacmiupenue crekTpa BO3MOXKHOCTEM MOKHO MpPOWJUIIOCTPUPOBATh Ha
OpUMepe U3y4YeHUs OJICKTPOMArHUTHONM WHAYKIMU B Kypce Gusuku. [Ipu
UCIIOJIb30BAaHUU CTPEJIOYHOTO aMIEepMETpa TPATUIIMOHHO HAOMIOAAIOT JUIIL (DAKT
BO3HMKHOBEHHUS WHIYKIIMOHHOTO TOKa B TIPOBOJHUKE M U3MCHEHHE €T0
HaIpaBJICHUS TIPU U3MEHEHHH CKOPOCTH BHECCHMsI MarHWTA WJIA €T0 TOJSIPHOCTH.
Hcnonb3oBanue nu@poBOro Jatuyvka Mo3BOISET MOJY4YUTh ocuuuiorpammy IJ1C
WHIYKIIMY, BO3HUKAIONICH B KAaTyIIKe, MPHU NPOJETE 4Yepe3 Hee MarHuTa. JTO
MO3BOJISIET CPAaBHHMBATh 3HA4YCHUA MakcuMalbHbIX OJIC mpu mponere uyepes
KaTyIIKy MarduTa C pPa3HbIMH CKOPOCTSIMH W C Pa3HOH TMOJISIPHOCTBIO,
aHAJIM3UPOBATh BU/T MOJIyY€HHOU 3aBUCUMOCTH, KOHCTPYHUPOBATh
AKCTIEPUMEHTAJILHBIC 33124 110 U3YYEHUIO DJIEKTPOMATrHUTHONU UHYKITUH.

[Mudposas naboparopusi MO3BOJSET OPraHU30BATh MPOEKTHYIO M y4eOHO-
UCCJIEIOBATEIBCKYIO JCSATEIBHOCTh MIKOJBHUKOB KaK B paMKaxX yYpOKOB, TaK M BO
BHEYpOUYHOU JnearenbHOCTH. Hamuune pa3sHooOpa3HbIX MUGPOBBIX JATUYUKOB JIAET
BO3MOXHOCTh TMPOBOAUTH CaMble Pa3HOOOpPA3HBIE HCCIEIOBAHUSA, OMUPASICh Ha
HMHTEpechl oOydaromuxcs. B kadecTBe mpumepa MOKHO MPUBECTH HCCIEIOBAHUS
DKOJIOTHYCCKON  HAMPaBICHHOCTH 110 BBISABICHUIO (DAaKTOPOB  3arps3HEHUS
OKpY>KaroIIen Cpejibl, U3yUYCHHUIO SKOJOTHYECKOI0 COCTOSHUSI TOMEIICHUMN IITKOJIB,
MOYBbI, BO3JyXa B HaceJIEHHOM NyHKTe U T.J. McciaemoBaTtenbckue pabOThI ¢
HCITOJTh30BaHUEM IU(PPOBBIX TaTYMKOB IIeNIecoo0pa3Ho mpeanarath ydammumcs 10-
11 xmaccoB B paMKax o0Os3aTCNBbHOM [JI1 HHUX TPOSKTHOM JIESITCIHHOCTH.
BrImmonHeHHEe TakuX TPOEKTOB SBISCTCS OCHOBAHHEM [IJISi OIEHKH HE TOJIBKO
YpOBHS CHOPMHPOBAHHOCTH TPEIMETHBIX pPE3ylIbTaTOB, HO HTOTOBOW OIICHKU
JTOCTIDKCHUST METANPEAMETHBIX PE3yJbTaTOB OOYYCHHS: KOMMYHUKATHBHBIX
(KoTOpBIE OIIEHUBAIOTCS Kak B Mpollecce MpoBeaeHUs padOThl, TAaK U B MPOIIECCE
3aIUTHI MPOCKTA WM MCCIICIOBAHUA) M PETYIATUBHBIX (KOTOpPBIC OIICHUBAIOTCS B
IpOIIeCcCe BHIMOJHCHHUS IPOCKTA).

OcHanenue aias uM3ydeHus (U3UKUA TPENCTaBICHO B BUIE OOOpYAOBaHUS
JUIS IEMOHCTPAIMOHHBIX OMBITOB M 00OPYIOBaHUS JJIs JTAOOPATOPHBIX paboT U
VUCHMUYECKUX ONBITOB, BKJIIOYas OOIIYI0 i E€CTECTBEHHOHAYYHOTO ITUKJIA
udpoByr0 Jmaboparopuro, a Takxke UMPOBYH Jadoparopuro 1Mo Qusuke (Kak
JIOTIOJTHUTEIBHBIH 3JIEMEHT IS yIITyOJCHHOTO U3ydYeHUs (DHU3HKH).

JleMoHCTpaluoHHOE o0opyaoBaHUE o0OecrieuynBaeT BO3MOKHOCTb
HaOMIOZCHUST OOJIBIIMHCTBA H3YYaeMBbIX SIBJICHHM, MPOIECCOB U 3aKOHOB. ITO
BO3MOYXHO TIpM OINTHMAJbLHOM COYCTAaHWW AaHAJIOTOBBIX M IM(POBBIX CPEICTB



HaOII0/ICHMS], aHAJIM3a U3MepuTeNnbHON nHpopmanuu. Tak, Hanpumep, A Kypca
(GU3MKKM OCHOBHOM WIKOJBI €CTh BO3MOXKHOCTh JE€MOHCTPALIUM KIJIACCUYECKUX
JEMOHCTPAlIMOHHBIX AKCIEPUMEHTOB: TMajJeHue Teal B Tpyoke HbioToHa,
JEMOHCTpalus JIeUCTBUS aTMOC(EpHOro NaBiieHus, 3akoHa [lackans, u3mMeHeHUs
o0beMa Tel Mpu HarpeBaHuM (OXJIAKICHUHN), MPUTSDKEHUS MOJICKYT U T.1. Habop
M0 3JIEKTPOCTATUKE JAET BO3MOXKHOCTh JICMOHCTpPAIIMU 3JEKTPU3AIUU TEJl, 3aKOHA
COXpaHEHHUS 3apsa, JUHUN HAMPSYKEHHOCTU AJIEKTPUUYECKOTO MOJS U T.J. U MOXKET
MCITOJIh30BAThCS KaK 8 Kilacce MpU M3YYEHUU DJICKTPOMATHUTHBIX SIBICHHUM, TaK U
B 10 xmacce nmpu n3ydeHUH dIEKTPOCTATHKH.

[Ipy mnpoBeAeHUH JEMOHCTPALIMOHHBIX OIBITOB JOJDKHBI COOJIOIATHCS
TpeOOBaHUS K MX HANIIHOCTH (JCHAas W TIOHATHAS ITOCTAHOBKA OIIBITA),
BUJIUMOCTH JUIA BCEX ydammxcs Kiacca (IpH HAIMYUM MEJIKUX JeTalieh
UCIIONIB3YETCSI WX YBEJIIMYECHHOEC W300paKCHHE TIPH IIOMOIIM BeO-KaMephl),
SMOIIMOHATIBHOCTA M, TIO BO3MOYKHOCTH, 3aHUMATEIbHOCTH (IEMOHCTPAIMOHHBIN
ONBIT JOJDKEH BBI3bIBATh MHTEPEC YYaIIUXCs, CO3/1aBaTh MOTHUBALIUIO K W3YyYEHHIO
npeaMmera) W yoenauTenbHOCTH (MOKa3piBaTh TOT 3(PQEKT, Ha JIEMOHCTPAIHIO
KOTOPOT'O OH OBLJI HAaITPaBJICH).

Opnako peanu3anusi JESITEIbHOCTHOTO TMOJX0Ja B 00ydeHun (usuke
MEPEHOCUT AaKIEHT C JEMOHCTPAIMOHHOTO JKCIEPUMEHTa Ha YYCHHUYECKUH.
Hanpumep, 1o MexaHUKE HCCIEAOBAHWE KHHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JWHAMUKH, KOJIEOATEIbHBIX [BIKCHUU TEPEHECEHO B YUYCHHUYECKH
AKCIIEPUMEHT C COOTBETCTBYIOIIMM HaOopoM oOopynoBanus. [lpu wuzyuenuu
ANEKTPOJMHAMUKH J1a0OpaTOpHOE OOOpYyIOBaHUE IIO3BOJISIET HCCIEAOBATh HE
TOJIBKO 3aKOHBI IOCTOSIHHOIO TOKa, HO C MCIOJIb30BAHUEM KOMIIBIOTEPHOTO
ociuiuiorpada Mo3BOJsIET MPOHAOIIOAATh W HCCIENOBATh JBJICKTPUUECKHUE IIEHH
MEPEMEHHOT0 TOKa, OJOK JHUOJOB TIO3BOJIIET MCCJIEAOBaTh BOJbTAMIIEPHBIC
XapaKTepUCTUKU auoja. [lpu u3yueHun onmTHKUA JabopaTopHOE O0OpYHAOBaHUE
MO3BOJISICT M3YYHUTh 3aKOHBI TEOMETPUYECKOW ONTHUKK (IPEIOMJICHHE CBETa B
MOJIYIIMJIMHIPE U TOTy4eHHE U300paKeHHs B TUH3aX) U MPOHAOIIOIaTh OCHOBHBIE
SIBJICHUSI BOJIHOBOM onTuku (MHTepdEepeHIns H TOJsApU3alus), HCCISI0BaTh
mudpakiuio ceeta (uppaKkiMoOHHAas PEIIeTKa).

B cooTBeTCTBUM C€ MOpPEAMETHBIMU pe3yJbTaTaMu oOOydeHUs (Qu3nke
000pyI0BaHUE ISl YYCHUYECKUX OIBITOB OOECIEUMBACT MPOBEACHUE CIEAYIOIINX
TUIIOB PabOT, CTPYNIUPOBAHHBIX IO BHUIAM JACSATEIBHOCTH, HE3aBUCUMO OT HUX
TEMAaTUYECKON MPUHAJIC)KHOCTH

1. TlpoBeneHue NPAMBIX H3MEPEHUH (U3HYSCKUX BEIUYHMH (M3MEpeHHUe
Macchl, 00BEMa JKUJIKOCTH, TEMIIEpaTypbl IKUJKOCTH, CHJIbI, CHJIBI TOKa,
HaIpPsDKEHMS) ¢ UCTIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MTPUOOPOB.

2. IIpoBepka 3alaHHBIX TPEANOI0KEHUH (MpsAMbIe U3MEpEHUs (HU3UUCSCKUX
BEJIMYMH M CPaBHCHHE 3aJaHHBIX COOTHOIICHHH MEXIy HHUMH). Hamnpuwmep:
NpoOBEpKa YCIOBUU TUTaBaHUSI TeJ, YCJIOBHM paBHOBECHS phluara W OJIOKOB,
3aKOHOMEPHOCTEH  MOCJIEIOBATEIbBHOTO U MAapajulelIbHOTO  COEIUHEHUS
MIPOBOJHUKOB H T. 1.

3. Pacdet 1o mosry4eHHBIM pe3yibTaTaM MPsIMbIX U3MEPEHUN 3aBUCHMOTO OT
HUX MmapameTrpa (B OCHOBHOH IIKOJI¢) U KocBeHHbIe m3mepenus (B 10-11 kmaccax).



Hanpumep: yckopeHue Tena HOpU PaBHOYCKOPEHHOM JBW)KEHHH, YCKOpPEHHE
CBOOOJHOIO MaJIeHUs], )KECTKOCTh MPYKUHBI, KOA()(ULUUEHT TPEHUSI CKOJIbKEHMUS,
MeXaHUYecKasi paboTa U MOILIHOCTb U T. J.

4. HabnroneHue sIBICHUN M MTOCTAHOBKA OMBITOB (Ha KAaYeCTBEHHOM YPOBHE)
no oOHapyXeHHIO (AKTOPOB, BIUSIOUMX HA TMPOTEKAHHE JaHHBIX SBIICHUH.
Hanpumep: npsiMonmHeHOE paclipOoCTpaHEHUE CBETA, AUCIIEPCHsI CBETA; U3yUCHHE
CBOMCTB U300paKE€HUs B INIOCKOM 3€pKaJie U T. 1.

5. UccnenoBanue 3aBUCMMOCTH OAHON (DPM3MUECKOI BEIMUYMHBI OT APYToH ¢
MpeCTaBICHUEM Pe3yJbTaTOB B BHJE Tpaduka M pacdeTa MCKOMOTO IMapameTpa.
Hanpumep: 3aBUCMMOCTH MyTH PaBHOMEPHO [BHXKYIIETOCS Tela OT BpPEMEHHU
JABUKCHUS TeJa; CUJIbl TPEHMSI CKOJBKEHHUS OT CHJIBI HOPMAaJbHOTO JaBJICHMS,
KadecTBa OOpaOOTKM TIOBEPXHOCTEH TE W HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IJIOLIA/IA CONPUKOCHOBEHUSI TEJ; CHJIBI YIOPYTOCTH OT YUIMHEHUS MPYKHUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMa MOTPYKEHHOW YacTH Telda M OT IUIOTHOCTH
KHUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO  T.1.

JlaGopatopHoe o0opyI0BaHNE obecrieunBaeT CaMOCTOSITEIIbHBII
YUEHUYECKUH OKCIEPUMEHT, KOTOPBIA MOXXET HWMETh pa3iudHbie (QOPMBIL:
(GpoHTaTBHBIN SKCHIEpUMEHT ((PpPOHTAIEHBIC OMBITBI M J1a0OpPATOPHBIC Pa0OTHI),
paboThl  MpaKTUKyMa, Y4eOHO-MCCIENOBAaTENbCKHE PAOOTBl M IPOEKTHI
AKCIIEPUMEHTAJIBLHOTO Xapakrepa. Ilpu 3TOM HOpPMAaTUBHO-00S3aTENBPHBIM BHE
3aBHUCUMOCTH OT YpOBHS wu3ydeHUs ¢usuku (0a30BbIi WM YIIIyOJICHHBIN) H
o0pa3oBaTeIbHON MpOrpaMmbl  (OCHOBHAasi WM CPEIHSSL IIKOJA)  SIBJISIETCS
(dpoHTANBHBIN SKcTIepuMeHT. IMEHHO TocpeicTBOM (PpOHTAIBHOTO SKCIIEpUMEHTA
JOCTUTAIOTCSI TIPEIMETHBIE PE3YylbTaThl SKCIEPUMEHTAIBFHOTO Xapakrepa, a
YUYaAIIUMHCS OCBAMBAIOTCSI CIOCOOBI JEHCTBUM, COOTBETCTBYIOIIME YyKa3aHHBIM
BBIIIIE MATH TUMaM paboT. JIabopaTopHbI MPaKTUKYM 1IETIeCO00pa3eH TOJIBKO MPH
yrIIyOJIGHHOM YPOBHE U3YyU€HUs MTPEeIMETa.

OnTuManbHbIM A1 JOCTIDKEHHUS IIeJieil  MpoBeneHus: (PpOHTAIBLHOTO
DKCIIEPUMEHTA SIBJSIETCA TPEJCTaBICHHE JAOOpPaTOpHOTO O0OpYyIOBaHHS U
MaTepUaIoB B BHUJE TEMAaTHYECKHX KOMILUIEKTOB IO MEXaHUKE, MOJEKYJISIPHON
¢usnke, >MEKTPUUECTBY M ONTHKE. VCmoib30BaHWE TEMAaTHYECKHX KOMILIEKTOB
CHoCOOCTBYET (POPMHPOBAHUIO TAKOTO BAXXHEHIIEro YyMEHMs, Kak Moa0op
yyaliuMHCcsT OOOpYyIOBaHHS B COOTBETCTBHUM C IIE€JIbIO HCCIIECIOBaHUS U3
M30BITOYHON HOMEHKJIATYphl MPEUIOKEHHOTO KOMILJIEKTA; MO3BOJIAET MPOBOJUTH
AKCIIEPUMEHTAJIbHYI0 padoTy Ha JIOOOM »JTame ypoKa; YMEHbIIAET TPYAOBbIE
3aTpaThl yUYUTENs TpPU TOATOTOBKE K YypOKaM, TIOCKOJIBKY HE Tpedyercs
NEPEKOMITOHOBKA 000PYAOBaHUS B COOTBETCTBUU C 33/1auaMU KOHKPETHOTO YpOKa.

[Ipy mnaHMpoOBaHMM TPAKTHYECKUX pabOT Ba)XHO HWMETh B BHIAY, YTO
MpeIMETHbIE Pe3yJabTaThl SKCIIEPUMEHTAIBHOIO XapakTepa MOTYT OBITb OCBOCHBI
TOJILKO MPU ONTHUMAILHOM COUYETaHUU KPAaTKOBPEMEHHBIX ()POHTAIBHBIX OMBITOB U
OJIHOYACOBBIX JIJAOOPATOPHBIX PadOT.

BaxxHoe 3HaueHue wumeeT TOT (HakT, YTO B cOCTaB (HPOHTAIHLHOTO
000pyIOBaHUS HAPSAY C aHAJIOTOBBIMHU BXOJAT M MU(POBBIE CPEACTBA U3MEPEHUSI.
K HUM OTHOCSITCS AMEKTPOHHBIN CEKYHJOMEp C JaTYMKaMHM, dJIEKTPOHHBIE BECHI U



natuvkyd  1ugpoBoid  mabopatopuu. Takum  o0pazoM, TpH  MPOBEIACHUU
(pPOHTANBLHOTO S3KCHEPUMEHTAa B OCHOBHOM IIKOJIE YYEHUKH 3HAKOMSTCS C
AJNIEKTPOHHBIMHU CIIOCOOAMU U3MEPEHUHN U BBIUUCICHUH.

bnox o6opynoBanus s yueHHYecKHX padboT mo ¢usmuke chopmupoBan Ha
0aze mepeuHs OOOpyIOBaHUS sl MPOBEACHUS OCHOBHOTO TOCYAApCTBEHHOTO
sK3aMeHa 1o ¢usuke. Vcnonap3zoBaHnue npuOOpoB U 000PYIOBAHUS C €IUHBIMU IS
BCeX  OOyYalolIMXCS ~ XapaKTepUCTUKAMM  [O3BOJISIET  CTaHAAPTU3UPOBATH
OpOLEAYPHl  BBIMOJHEHUS OKCIEPUMEHTANbHBIX 3aJaHMi HAa DJK3aMeHE U
00ecIreunTh HAIE)KHYIO OLIEHKY Pe3yJbTaTOB HA OCHOBAaHUU 3KCIIEPTHOM MPOBEPKHU
oTBeTOB oOOydwarommxcs. [Ipy 3TOM OcCHOBaHMEM [Jsi BBIBOJAa O MPABUIBLHOCTH
MPOBEJCHUS] JAHHOTO OIbITAa SIBJSIIOTCS PE3yJbTaThl, MOJYUYEHHBIE YUAITIMHUCS
MOCPEACTBOM MPSIMBIX U3MEPEHUH 3a1aHHBIX (PU3UUECKUX BETUUHH.

HaGop s  mpoBeneHHsT OCHOBHOTO — TOCYJAapCTBEHHOTO  HSK3aMEHa
obecrieumBaeT  pa3pabOTKy  HECKOJIBKUX  OJAHOTUIHBIX  3aJaHUid  MpHU
MCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBaHHA C Pa3HbIMU XapaKTEPUCTHUKAMHU.
OTOT MOAXOA 1eJIecO00pa3HO HMCIOJB30BaTh W MPHU NPOBEACHUM (PPOHTAIBHBIX
ONMBITOB M JlabopaTopHbIX paboT. Hampumep, mpu npoBeAeHUM HCCIEIO0BaHUS
3aBHCHUMOCTH CHJIbl TOKa OT HANpsKEHUS MOXKHO BBIACIUTH B KJacce TIPYIIb,
KOTOpble OYAyT HpPOBOAUTH JIaHHOE MHCCIEIOBAHUE, MCIONb3ysd PE3UCTOPHI C
pa3HbIM CONPOTHBJICHHEM, M Jamnouky. [lo pe3yapTaraM MOXXHO CpPaBHHUTH
HOJy4YEeHHBIE 3aBUCUMOCTH, OOCYAUTHh T'paHUIbl BBINOJIHEHHUA 3akoHa Owma s
y4yacTKa IeH, OIPEIENIUTh COIPOTUBIICHUS PE3UCTOPOB.

Cnenyer OTMETUTb, 4YTO MpPU NPOBEACHUU (POHTANBHBIX ONBITOB U
7abopaTopHbIX pabOT B OCHOBHOM IKOJE TpeOyeTcs 3amuch pe3ysbTaTOB BCEX
OpsSMBIX HM3MEPEHUHl C ydeToM aOCOJIIOTHOM MOIpEemHOCTH. 371eCh Ipu
UCIIOJb30BaHUM TPAAMIIMOHHOTO 000pYyJAOBaHUsS (MEH3YpOK, JAMHAMOMETPOB,
TEPMOMETPOB) U CTPEJIOYHBIX aMIEPMETPOB M BOJBTMETPOB a0OCOJIOTHYIO
HOTPEIIHOCTh 11eJIECO00pa3HO CBS3bIBATH C IIEHOW JeleHust npubopa, a mnpu
nepexoae K IUGPOBBIM HMHCTpyMEHTaM (IM(pOBbIE BEChl M JATYUKH) YUUTh
paboTaTth C OMUCAHUAMH OTHUX MPUOOPOB, BBIACISS JaHHbIE 00 aOCOIIOTHOMN
HOTPELIHOCTH, JINOO MpeiaraTh 3Ha4yeHHe NOTPEIIHOCTH B TEKCTE 3aJaHHH.

[Ipu mpoBeneHWHM UCCIENOBAHUS 3aBUCUMOCTEH OJHOW  (Pu3nUecKoin
BEJIMYMHBI OT JPYrol ydaiuecs JOJKHBI OCBOMThH IOCTPOCHHE TPaPUKOB C
yKa3aHUeM aOCOJIOTHBIX MOTPEUIHOCTEW, a MPU MPOBEACHUH padOT Ha MPOBEPKY
MPEINONIOKEHU — yMeTh CpaBHUBATh 3HAYCHHS JBYX MNPAMBIX H3MEPEHUU C
Y4ETOM a0COJIOTHON TOTpemHOCTH (HampuMep, IyTeM CpPaBHEHHS HHTEPBAJIOB
MOJYYCHHBIX 3HAUCHWA Ha 4YHCIOBOM ocu). [IpoBeneHue w3MepeHud u
uccnenoBannii B kypce ¢usuku 10-11 kmaccoB MOMOJHSIOTCS HCHOJIb30BAaHUEM
OTHOCHUTENBHBIX MOTPEIIHOCTEeH, Yydalluecss TOJKHBI HAYUYUTbCA PaCCUUTHIBATH
OTHOCHUTENIbHBIE TMOTPEIIHOCTH B MPOCTEHIIMX CIydasX MNPSMBIX H3MEpPEHHA U
CpPaBHMBATh TOUHOCTb Pa3IMYHbIX U3MEPEHUH.

OOpairaeM BHHMMaHHE, YTO OILICHHBaHWE JIA0OPATOPHBIX PAOOT JOJHKHO
0a3upoBaThCS, KaK U B KPUTEPHUSIX OLIEHWBAHUS SKCIEPHUMEHTAJIbHBIX 3aJaHUi
KM OI'D, me ©Ha mnpaBwibHOCTH OGOpMIICHHS OT4eTa O pabore, a Ha



MPaBUILHOCTH JEHCTBUU TO COOPY YCTaHOBKH, MPOBEIACHHUIO OIBITOB, CHATHIO
MoKa3aHui MpuOOpPOB.

OcHailenre 118 U3y4eHUs OWOJIOTUM MPEACTABICHO KOMIUJIEKTaMHU
JEMOHCTPALIMOHHBIX BIAXHBIX MpEnaparoB, repOapreB U KOJUICKIUH O pa3HbIM
TeMaM Kypca Ouosioruu, a Takxke IudpoBoil maboparopueil aisi MNPOBEACHUS
npakTudeckux padot. Kpome Toro, mpu uzydeHur OMOJIOTUH MOKET MCIOJIb30BaTh
nudpoBass jabopaTopus MO OUONOTMHM (KaK JOMOJHUTENbHBIA BJIEMEHT MJis
YIIIyOJICHHOTO U3ydeHUs Kypca).

B yueOHOM mporecce ydamiuecss JODKHBI TOJYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCHPHATHS M3YYaeMBbIX SBICHUA M 00BEKTOB. OHAKO M3ydaeMbIe
SIBJICHUSI 1 OOBEKTHI HE BCETJa MOTYT OBITh HEIOCPEICTBEHHO BOCIPOU3BEICHBI
WIM MOKa3aHbl B yuyeOHOM momelneHuu. B aToM ciyyae yueOHOe 00OpynaoBaHUE
JaeT BO3MOXHOCTh MX BOCIPOM3BECTH OINOCPEIOBAHO, 4Yepe3 KOJUICKIIHIO,
repOapHbIid TUCT, MUKPOIIpEnapar, Mojeb, BUIcOhparMeHT 1 T.1.

Bnaxxapie mpemaparbl MPEACTABISAIOT COOOW HATypalibHble OOBEKTHI,
CMOHTHPOBAaHHbIE Ha CTEKJISHHOW TIUIACTUHKE W OIYIICHHBIC B CTCKJISHHBIN
HWIMHIP C KOHCEPBUPYIOIMIEH KHIKOCTHIO, JTMOO MPEICTaBICHHBIE B TIACTHKE.
31mecy mpeaiararoTcsl TOTadbHBIE Mpenaparhbl, MO3BOJIAIONIME HM3y4aTh BHEITHEE
CTpOCHHUE OpraHu3Ma win ero yactd, (Hampumep: «Koperb 0000BOrO pacTeHUs C
KiryOeHpKaMmy», «I aaroka»); aHaTOMHYECKHE TpernapaTthl, MpeaIHa3HAYCHHBIC IS
U3y4CHHMs] BHYTPCHHEIO CTPOCHHUS OpraHu3Ma WM €ro OpraHoB (Hampumep:
«BHyTpeHHEEe CTpOCHHME JIATYIIKH», «BHYTpeHHee CTpOSHHEC  NTHIIBI»);
OMoJorMYecKue TMpenapaThl, AAOMIMe TMPEACTABICHUE O CTaAUSIX Pa3BUTHS
opranuzMa (Hampumep: «Pa3BUTHE KOCTHUCTOH pBIOBD», «Pa3BUTHE KypHIIBD)).
Brnaxnple mpenaparhl HCHONB3YIOTCS Kak pa3fgaTOYHbI MaTepual B Ipolecce
JEMOHCTpAIMM TPU W3YYCHWH HOBOTO MaTepHalia WM B IPOIECCE BBIMOTHEHUS
MIPAKTUYECKUX 3aJ]aHuH, pa3paO0OTaHHBIX HA UX OCHOBE.

['epOapuu — coOpaHue NTPECCOBAHHBIX, 3ACYIICHHBIX PACTEHUM WA UX
gacTel MOMOTaloT M3ydaTh pacTeHHe B KaOMHETe W y3HaBaTh €ro B IpPUPOJE, a
repbapuzaius — HauboJiee MPOCTON CIOCOO COXpAaHEHMSI PAaCTEHUN M MX YacTeil B
TEUCHUE JIMTEILHOTO BpeMeHW. B mepeuHe mpemiaraetcss CHCTEMaTHYCCKHM
repOapuii (Hampumep, «OCHOBHBIC TPYIIBI pacTeHUi») W repdapuit mo ooek
Oouosornd  (KOTOpBIA  TMO3BOJISET  MPOWUJUTIOCTPUPOBATH  HM3MEHYMBOCTH,
UCKYCCTBEHHBI OTOOp, CHCTEMaTHYECKHE KAaTerOpuu U BUA000pa30BaHUE,
JTUBEPICHIMS W KOHBEPICHIMS, TOMOJOTUYHBIE W AaHAJIOTHYHBIE OpPTaHBHI,
pPyIMMEHTapHBIC OpraHbl, apomopdo3, wuaAnoazanTarus ¢(EHOTHI W TEHOTHII,
MOJIMIJIONINSI, OTAAJICHHAass TUOpUIM3aIis, B3aUMOJEHCTBUE pPACTEHUN C
abmotuueckuMu (paxTopaMu Cpenbl, B3aUMOJCHCTBUE PACTCHHA C OMOTUYECKUM
dakTopamu cpezpl). I'epOapHbIi MaTepual HCIONB3YIOT KakK pa3aaTOYHBIH
Marepuan I JEMOHCTpAIlid  M3y4aeMbIX OOBEKTOB, JUIsl  BBIMOJHEHUS
MPAKTUYECKUX 3aJIaHUN TMPU 3aKPEIVICHUN MaTepHalia Ui JUATHOCTUKH YYEOHBIX
PE3YJIbTATOB.

Taxke mpeacTaBiIeHbl KOJUICKIIMM — HAOOPHI MPEIMETOB WU BEIIECTB,
MOJOOPAHHBIX TIO OMpeAeNieHHbIM Tpu3HakamM. OObeKTaMHM HX MOTYT OBITh
pacmpaBieHHbIE M  3acCylIeHHbIE HACEKOMBIE, pPaKooOpa3Hble, pPaKOBUHBI



MOJUTFOCKOB, OT/EIbHBIE YAaCTH CKEJIETOB >KMBOTHBIX. B KOJJIEKIIMSAX COUYETAIOT
HaTypaJbHbIE OOBEKTHI C UX M300paXKCHHWEM B BUJEC PHCYHKOB WU MYJSDKEH —
umuTanmid. IlpemnokeHHple B TepedHe MOPQOJOTUIECKUE KOJUICKIIUH JaloT
NPEJCTaBICHUE O BHEIIHEM CTPOCHWM OPTaHOB WM WX YacTeH, IO3BOJISIIOT
IPOBOJIUTH CPABHEHUSI OOBEKTOB, BBIACHATh UX OOIIME YEPTHI U YEPThHI Pa3IAUUS
(manpumep: «IIpencraButeny OTPSIOB HACEKOMBIX» H Jp.); 0OMIEOMOIOTHUECKUE
KOJUICKITUU  TO3BOJITIOT ~ BBISCHATH B3aUMOCBS3M B OPTaHUYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHUE OPraHU3MOB, MPOCIECKUBATH OOIIEOHOIOTHYECKUE
3akoHOMepHOCTH  (Hampumep: «[IpuMephl 3alUTHBIX  MPUCIOCOOJICHUN Y
HaceKoMbIX»). Kommeknuu, kak u repbapuu, HCHOIB3YIOT Kak pa3gaTOYHbIN
MaTepuan Uil JIEMOHCTpAallMM HW3Yy4aeMbIX OOBEKTOB, [UJISl  BBIIOJHEHUS
MPAKTUYECKUX 3aIaHUNA MPU 3aKPEIJICHUN MaTepHralia Wi TAArHOCTUKU y4eOHBIX
pEe3yabTaToB.

O3HakOMJICHHE yYallUXCS C MHKPOCKOTIMYECKUM CTPOSHHEM JKHUBBIX
OpraHu3MOB — OJHA W3 T[JIABHEHIIMX 3aJlad HAayKH, MO3BOJISIONIUX MOJIBECTH
IIIKOJTPHUKOB K TOHWMAHHMIO €IWHCTBA OpraHWYecKoro mwupa. s mpoBeacHUs
na0opaTopHbIX padboT B IUdPOBYIO 1a0OpATOPUIO BKIIOYEH MHUKPOCKOIN, a B
KOMIUIEKTE MOCY/bI M 000pYyIOBaHMsI OOIIEro Ha3HAUYCHUsI UMEIOTCS HEOOXOAUMOe
OCHAILIEHHE JUIsl NPOBEACHUS JTa0OPATOPHBIX pa0OT.

[udpoBass  nmabopaTropusi  BKIOYAET HAO0Op  JJIsI  U3TOTOBJICHUS
MuKkponpenaparoB. (CBexue mpernapaTbl HW3TOTAaBIUMBAIOT JJIs HEMEIJICHHOTO
paccMmoTperus. K HUIM OTHOCSTCS ®KHUIKOCTHBIE (OOBEKTHI OOBIYHO IMOMEIIAIOTCS B
BOJIYy, a MpemnapaThl COXPaHSIIOTCS B TEUCHUE HECKOJIBKUX JTHEH), cyxue (Hampumep,
YacTUIly MNTUYBETO Tepa, MPOCTO TOJOXKUTh Ha TPEAMETHOE CTEKIO U
MHUKPOCKOITUPOBATh), KUBBIC TpernapaThl (Ma3Ku — Kallld JKUJIKOCTH, HaIpHUMep
KpOBH) M BUTaJbHBIC TMpernapaThl (KOTOpPHIE WCHOMB3YIOTCS I W3YYCHHS
MAaJIOKJICTOYHBIX ~ OOBEKTOB  (MPOCTEHIIMX, KOJOHWH  BOJOPOCIEH), s
HaOJroieHust aBMKeHUs (Tydenbku, ameObl). [IpUroToBjieHHE MHKpOIpenapara
BbIPA0ATHIBACT Y yUaIErocs HaBBIKK CAMOCTOSITEILHONU PabOThl, aKTUBUZUPYET UX
MO3HABATEILHYIO JIEITEILHOCTh U 3HAKOMHUT C TEXHUKOW U METOJUKOW HAyYHOTO
uccienoBanus. B mudpoByo sadopaTopuio BKIIOUYEH Takxke U HaObop
MUKPOTIPENapaToB, KOTOPBIM COJAEPKUT IMOCTOSIHHBIC MpEenaparhbl, JOJITroe Bpems
COXPAaHSIONINECs B MPUTOTHOM JIJISi MUKPOCKOTTUPOBAHHMS BUJIC.

Crnenyer OTMETUTh, UTO HApsIy C MCIOJb30BAHUEM TEPEUYHUCICHHOTO BBIIIIE
yu4eOHOTO 000pYyIOBaHUS BaXKHYIO pOJb B HU3yYEHUHU OUOJOTHUM UTPAIOT
NpUPOAHBbIE OOBEKTHI, TaK KakK B OOJBIIMHCTBE CIIy4aeB TOJBKO OHU MOTYT
oOecrieunTh HAWOOJBIIYI0O KOHKPETHOCTh U TOJHOTY 3HAHUM ydaliuxcs,
MOMOTalOT (POPMUPOBAHUIO Y HUX MPABWIBHBIX OMoorMuecknx 3HaHUi. K Takum
KUBBIM OOBEKTaM OTHOCST PACTEHUS, >KUBOTHBIE >KMBOTO YTOJKa, aKBapUyMma,
Teppapuyma. IHPEKTUBHBIM CPEJCTBOM 3HAKOMCTBA C MPUPOIHBIMU OOBEKTaAMU
SBIISIOTCS DKCKYpCHUU B OMOJIOTMUECKHE W KpaeBeadecKhe My3eH, OOTaHMYeCKue
cajbl, 300MapKd H OKPYXKAWOIIWE IIKOJIYy €eCTECTBEHHBbIE W WCKYCCTBEHHBIC
OPUPOAHBIE COOOIIECTBA.

TpanunuoHHbIE OMOJIOTHYECKHE MYJSDKM W MOJIETTM B HACTOSIIEE BpeMs
VCOENIHO  3aMEHSIFOTCS  HUGPOBBIMU  00pa30BaTENbHBIMU  PECypCaMH:



BUJeOparMeHTaM1, aHUMalued, BUPTyalbHbIMU Jaboparopusimu. Ludposeie
oOpa3oBarenbHblE PECYpChl HE MOTYT CTaTh MOJHOLEHHOW 3aMEHON peanbHBIX
IPUPOAHBIX OOBEKTOB, HO JIAIOT BO3MOKHOCThH MO3HAKOMHUTKCS ¢ 00Jiee MUPOKUM
KpyromM  OOBEKTOB,  CO3JAIOT  MPEANOCBUIKM 18 WHTEHCU(UKAIUU
o0pa3oBaTeNpHOTO Tpollecca U O00ECHeuYMBAIOT HE3aMEMIMTENbHYI0 OO0paTHYIO
CBS3b,  KOMITBIOTEPHYIO  BHU3yalHm3aluio  WHGOpPMAIMU,  aBTOMATH3AIIHIO
yrpaBieHUs! y4eOHOM 1eATeIbHOCTHIO U KOHTPOIIb €€ Pe3yIbTaToB.

OcHamenue a8 M3YYCHHS ~ XUMHH — TPEACTaBICHO B BHJE
JEMOHCTPALIMOHHOTO O0OpY/IOBaHMS, KOMIUIEKTa XUMHUYECKUX PEaKTUBOB C
HEO0OX0IUMBbIM 000PYZOBaHUEM M3 OOIIEr0 KOMIUIEKTA MOCYAbl U 000pYAOBAHMS
JUISl YYEHUUYECKHUX OIBITOB M KOMIUIEKTa KoJuleKuuidl. Kpome Toro, mpu u3ydeHUun
XUMHUU HCTOJB3yeTCs 00mIast Juisi eCTECTBEHHOHAYYHOTO LHKiIa IudpoBas
nabopatopus, a Takxke nudponas JadopaTtopusi M0 XUMHUH (KaK JOTOJTHUTEIbHBIN
AJIEMEHT JJIS yITYOJICHHOTO M3YYCHHSI XUMUH).

JIeMOHCTpPAlIMOHHBIN SKCHEPUMEHT SBJISETCS BAXKHOMW YacThiO OOy4YeHUsA
XUMHUH. 371eCh BAKHO MOMHHTH, YTO MPHU €r0 MPOBEICHUU 00S13aTEIHHO JOJKHBI
OBITH COOJTIO/IEHBI BCE HEOOXOIUMBIE ITAIbI:

MTOCTaBKa 1IN IKCIICPUMEHTA,

OIMKMCaHKE HEOOXOUMOTO JIJISI €r0 BHITIOJIHEHHSI 000PY/I0BaHUS U PEAKTUBOB,

TJTAaHUPOBAHUE TTOPSIIKA TIPOBEICHNUS,

OIMCAaHKNE UCXOIHBIX BEIIECTB,

MIPOTHO3UPOBAHUE OXHUAACMBIX B PEAKIIMOHHOM CMECH W3MEHEHUH |
PE3yabTaTOB SKCIIEPUMEHTA,

OINMKMCAaHWE U3MEHEHUH, TPOU3OIIEAIINX C BEIIECTBAMH,

dbopMynHpOBKa BBIBOJIOB U3 IKCIIEPUMEHTA,

CO3JaHME PHUCYHKA JKCIEPUMEHTAIbHON YCTAHOBKHM W COCTaBJICHUE
YPAaBHEHUS PEAKLIUM.

B mnpomecce mpoBeneHus JIEMOHCTpaIlMi, ydalluecs OCBaWBAIOT ATallbl
IPOBENICHUS OIbITA, MOITOMY HamOosiee S(PPEKTUBHBIM SBISETCS HE MPOCTOE
OMHCAHWE OIbITA YYUTEIEM, a WCIOJb30BaHWE OHBpUCTHYECKO Oecennl. [Ipu
peanu3ay TaKoTO CIICHAPHS JaKe HE OYCHB CJIOXKHBIN OMBIT 3aHMMACT JIOBOJIBHO
MHOTO BpPEMEHH, HO CIICJOBAHUE €My II03BOJIACT OOECIEeUUTh ITOHUMaHUE
OOy4JarIIMMHUCS TPUEMOB HAYyYHOTO TO3HAHUS M HCIOJNB30BAaHUE HX YyXKE B
CaMOCTOSITENTFHOW NIEATEIHHOCTH B MPOIECCE YYCHHUYECKOTO JKcrepuMeHTta. Ha
HayaJbHOM JTamne u3ydeHus xumuu (B 8-9 kimaccax) MMEHHO TakKOW IMOIXOJ
MO3BOJISIET  JIOCTUYh ~ MAaKCUMaJbHOM  3((EKTUBHOCTH  OT  MPOBEJACHUS
7a00paTOPHBIX M MPAKTHUYECKHX paboT, a Takke cPopMUpOBATH Yy Y4aIUXCS
OTBETCTBEHHOE OTHOIIICHUE K SKCTICPUMEHTY.

[Ipn olleHUBaHUM YYCHUYECKUX TPAKTHYECKUX pabOT Ie1ecoo0pa3Ho
YYUTHIBATh TIOJIXOJIbI, WUCITOJNB3YIOIIME B DK3aMEHAIMOHHBIX Marepuajiax. Tak, B
HACTOSIIEe BpeMs npeaiaraeTcs AKCIIEPUMEHTATIHLHOE 3aJlaHue,
MpeaycMaTpUBaoIIee BBIOOp JBYX BEIIECTB W3 IISITH NPEAJOKECHHBIX |
IIPOBEJICHUE C HUMH PEaKIMi, OTPKAIOIINX XUMUYCCKHE CBONCTBA YKa3aHHOTO B
yCIIOBUHU 3ajaHus BemecTBa. OIEHUBAHNWE WIET HA OCHOBAHMHM OTYETA YUYCHHKA O
npojenaHHoi pabore (yYpaBHEHHS peEaKIMi, BBIBOABI O HAOMIOACHHMSAX) M Ha



OCHOBAHMHU TPSAMOTO HAOIIOAEHUS 3a JCHCTBUAMU YYEHHKAa IO MPOBEACHUIO
onbITOB. [Ipy 3TOM BBIAENSIOTCS 3Tanbl 0TOOpa BEIIECTB U CMEIINBAHUS BEIIECTB
B COOTBETCTBUHM C ITYHKTaMH HHCTPYKIIMH K padoTe.

BaxneimuM HanmpaBlieHUEM KaK JEMOHCTPALMOHHOTO, TaK U YYCHHUYECKOTO
HKCHEPUMEHTA JIOJDKHO CTaTh MCIOJIb30BaHME LM(poBOMl naboparopuu, KOTOpas
MO3BOJIIET OPTaHM30BaTh XUMHUYECKHI IKCIEPUMEHT Ha MPUHIHUIHUAIBHO HOBOM
YPOBHE, MEPEUTH OT KaUeCTBEHHOH OIIEHKH HA0JII0JaeMbIX SIBJICHUN K CHCTEMHOMY
aHaJIM3y KOJIMYECTBEHHBIX XapakTepuctuk. [Ipu pabore ¢ marumkamu 1udpoBoit
nabopaTopun 0OecreunBaeTcsl aBTOMAaTU3UPOBAaHHbIN cO0p 1 00pabOTKa aHHBIX,
XOJI 9KCIIEPUMEHTa MOXKET OTOOpa)kaThCsl B BHUJE TpaQHUKOB WIM TMOKa3aHUH
npuOOpPOB, a Pe3yNbTaThl IKCIIEPUMEHTOB MOTYT COXPAHATHCS JUIUTEIHHOE BPEMSI.
Haubonee akTyanbHBIM /I8 XMMHH SIBISIETCS TEpPEXOJ K KOJIUYECTBEHHBIM
XapaKTepUCTHKaM, KOTOPBIA  MOXHO  MPOWJUTIOCTPUPOBATh  CIEAYIOIIUMU
npUMepaMu. M3Y4YeHHE CTPOCHHUS IUIaMeHH, ompenenenue pH B pasHbIX cpepax,
OTpe/ieNieHUe CKOPOCTH PpEaKUWW, W3YYCHHE BIUSHUS KOHIIGHTPAMA W
TEMIIEPaTyphl HA CKOPOCTh PEAKIUH.

[Mupposas nabopaTopusi MO3BOJISET PEATU3OBATH MEXKIPEIMETHBIE CBSI3HU C
APYTMMH  TpPEAMETaMH  €CTECTBEHHOHAYYHOTO  IIMKJIA, TOCKOJIbKY  JlaeT
BO3MOXXHOCTh ~ BBITIONIHATh HWHTETPUPOBAHHBIE y4EOHBIE HCCICNIOBAHUS IO
€CTECTBCHHBIM HayKaM, TPUMEHSATh M OCBauMBaTh DJIEMEHTHl CTATUCTUKA U
MH(GOPMALIMOHHBIE TEXHOJIOTHH.



MNPUMEPHBIN NEPEYEHD

Ipuiioxenne Ne 6

K MeToanuyecKuM peKOMeHIAIUsM

OBOPYJIOBAHUS, PACXOJHBIX MATEPUAJIOB, CPEACTB ObYYEHUA 1 BOCIIUTAHUA 115 CO3JAHUA U
OBECHEYEHHUSA @YHKIHHOHUPOBAHHUA HEHTPOB OBPA3OBAHUA ECTECTBEHHO-HAYYHOH H
TEXHOJOI'MYECKOU HAITPABJIEHHOCTEMU «TOYKA POCTA» B OBHIEOBPA3OBATEJIBHBIX OPT’TAHU3ALIUAX,

CTAHJAPTHBIA KOMILJIEKT

PACIIOJIO)KEHHBIX B CEJIbCKOH MECTHOCTH U MAJIBIX TOPOJJAX

TABJIMLIA Nel

HaunmenoBanue
00opynoBaHusi

KpaTkue npuMepHbIe TeXHUYECKHE XapaKTePUCTHKH

KoanuecTBo eqmuuI s
o01eodpa3zoBaTebHbIX
OpraHu3anuii, He
SABJISIIOIIHX CS

MaJIOKOMIIVICKTHBIMM, €]1.

HU3M.

KoJinuecTBo eqnHuL 1151
001 eo0pazoBaTebHbIX
OpraHu3anuii, SBJIAOUIAXCS
MAaJIOKOMILJIEKTHBIMU, €]1.
U3M.

EcTrecTBeHHOHAY4YHAs1 HAIPABJICHHOCTH

1.

O61ee o6opynosanue (puzuka, XumMusi, 6HOJIOTHs)

1.1.

Hudposas
nabopaTopus

yueHndeckas (pusuka,
XUMHUS, OUOIIOTHS)

[{udpoBoii AATYUK TEKTPOIIPOBOAHOCTU

[udposoit natunx pH

[MudpoBoit JATYNK OJTOKEHUS

[TudpoBoii gaTyrk TeMnepaTypbl

[udposoit gaTunk abCOTFOTHOTO AABICHUS

[Mudposoii ocuusuiorpadpuyeckuii 1aTIuK

Becsl anexktponnbie yue6HbIe 200 T

Muxkpockor: uudpoBoi Wi onTHYECKUi ¢ yBenrnduenueM ot 80 X
Habop a1t 13roToBIEHUS MUKPOIIPENIapaToB

Muxkpornpenapatsi (Hab0p)

CoenuHuTENBHBIE IPOBOA, IPOIPAMMHOE O0ECIIeYeHHE, METOANYECKHE
yKa3aHUs

KOMIUIEKT COIIYTCTBYIOIIMX JIEMEHTOB JIJISl ONIBITOB IO MEXAHUKE
KOMIUIEKT COIYTCTBYIOIIUX AJIEMEHTOB IS OIBITOB [0 MOJIEKYJISIPHOM




HaumMmeHoBaHue
000opyn0BaHusi

KpaTKne NPpUMEPHBIC TEXHUYECKUE XaPAKTEePUCTUKHU

KoJsnuecTBo eanHum As
o01reo0pa3oBaTeIbHBIX
OpraHu3aumii, He
SIBJISTIOLUXCSI

MAJOKOMILICKTHBIMU, €]1.

HU3M.

KoJsnuecTBo eqnHuL 11s1
001 eo0pazoBaTeIbHbIX
OpraHu3anuii, SBIAOIIAXCS
MAaJIOKOMILJIEKTHBIMH, €/1.
U3M.

busuke

KOMIUIEKT ~ COIYTCTBYIOIIMX
AIIEKTPOIUHAMUKE

KOMIUIEKT COIYTCTBYIOIIHUX 3JIEMEHTOB ISl OTBITOB 110 ONITHKE

3JICMCHTOB JJIA OITIBITOB

I10

1.2.

Kommiiekt mnocynsl u
o0opynoBaHUs TUTS
YYEHHYECKUX  OIBITOB
(pu3uka, XHMUS,
OuoI0rHS).

[lITaTuB 1a00PaTOPHBIA XUMUYECKHMA

Habop uvamex Iletpu

Ha6op uHCTpyMEHTOB NpenapoBaibHbIX

Jlokka i1 coKUraHus BEIECTB

Crynka dapdopoBast ¢ meCTUKOM

HaGop 6anok st xpaHeHust TBepbix peakTBoB (30 — 50 mur)
Hab6op cxistHOK ((h1akOHOB) IJ1s1 XpaHEHUsST pACTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, T1X-16)

[Tpubop 11 nosydeHus ra3oB

CnuproBka

["oprouee 11 CIUPTOBOK

dunsTpoBanbHas Oymara (50 miT.)

Konba konnueckas

[Manouka cTekIsiHHAS (C pe3UHOBBIM HAKOHEYHHUKOM)
Yarireuka 1711 BeIapuBaHus (BbITAPUTEIbHAS YaIlIlevKa)
MepHblit uMHIp (TUIACTUKOBBI)

Boponka crexnsiHHast (Manasi)

Crakan crekisaubli (100 mi)

["a3o0TBOIHAs TPYOKa

BHOJIOT'UsA

2.1.

Kommnekr
MpErapaToB
J€EMOHCTPALIMOHHBIN

BJIQXKHBIX

Ha3HA4YCHHE: IEMOHCTPALIMOHHOE,
MaTepuas KOHTEMHepa: MJIACTUK,
repMETUYHAs KPBILIKA: HAJIMYUE,
KpEIJICHNE YKCIIOHATA. HAJTu4He,
KOHCEPBUPYIOILIEE BEIIECTBO: HAIUYNUE,
HaKJICHKa C HAMMEHOBAaHUEM. HAJINYHE.

1 mrr.

1 .




HaumMmeHoBaHue
000opyn0BaHusi

KpaTKne NPpUMEPHBIC TEXHUYECKUE XaPAKTEePUCTUKHU
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o01reo0pa3oBaTeIbHBIX
OpraHu3aumii, He
SIBJISTIOLUXCSI
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OpraHu3anuii, SBIAOIIAXCS
MAaJIOKOMILJIEKTHBIMH, €/1.
U3M.

He MeHee 10 mpenapaToB U3 MPUBEICHHOTO HUXKE CIIUCKA:
Brnaxwusriii npemnapar "be33yoka"

Bnaxuslii npenapar "T'agroka”

Brnaxwusiii npenapat "BHyTpeHHee cTpoeHre OproXOHOTOro MOJUTIOCKa'™
Brnaxuslii npenapar "BHyTpeHHee cTpoeHue KpbIchl'”

Brnaxusbiit npenapat "BHyTpeHHee CTpOeHUE JIATYIIKH"

Brnaxwnsiii npenapat "BHyTpeHHee cTpoeHue NTUIbL"

Brnaxuslii npenapar "BHyTpeHHee cTpoeHue pbiob"”

Brnaxwusiii npernapat "Kapacp"

Brnaxunsrit npemapar "KopeHb 6000BOro pacTeHus ¢ KIIyOCHbKaMU''
Brnaxwusriii npernapat "Kpeserka"

Brnaxwnsriii mpenapat "Hepenna'

Brnaxuslii npenapar "Pa3zButre KOCTUCTON pHIOBI'

Brnaxuslit npenapat "Pa3Butue kypuist"

Brnaxusiit npenapar "Cuudomenysa”

Brnaxusiit npenapat "Tputon"

Bnaxnsrit npemapar "Uepenaxa 6onotHas"

Brnaxusiit npenapat "Yx"

Brnaxusiit npenapar "Amepuna”

2.2.

Kommekt repbapues
J€EMOHCTPALIMOHHBIN

Ha3naueHue: 1eMOHCTpAIIMOHHOE,

OCHOBA JUIsl KpeIJICHUsI: TepOapHbIil JTUCT,

CIIMICOK DKCIIOHATOB: HAJTMUNE

He MeHee 8 repOapueB M3 MPUBEACHHOrO HUXe crnucka: HasHadeHue:
JIEMOHCTPAIMOHHOE,

OCHOBA JUIsl KPETJICHHsI: TepOapHbIil JTUCT,

CIHCOK DKCIIOHATOB: HAJIMUNE

He MeHee § repOapueB U3 MPUBEIEHHOIO HIDKE CIIHCKA!
['epbapuii "JlepeBbst U KyCTapHUKH'

['epOapuii "lukopacryiiue pacTeHus"

['epGapwuii "KopmoBbie pactenus"

1 mrr.

1 .
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U3M.

I'ep6apuii "KynsTypHble pacTeHus"

I'epGapuii "JlekapcTBeHHBIC pacTeHUS"
I'epGapuii "MenonocHbie pacTteHus"

I'epGapuii "Mopdoorus pacTreHuit”
['epbapuii "OcHOBHBIE IPYIIIBI pACTEHUN '
I'epGapuii "Pacturenbubie coobmiecTra'
I'epGapuii "CenbckoX035HCTBEHHBIC PacTCHUS"
['epGapuit "SAnoBursie pacteHus"

['epGapuii Kk Kypcy OCHOB 10 00111 OroI0THH

2.3.

Kommnekr komnexumit
JEMOHCTPALIMOHHBIN
(mo  pa3HbBIM  TeMaMm
Kypca OHOJIOTHH)

Ha3znauenue: neMoHCTpallMOHHOE,

OCHOBA JUIsI KPETUICHHS: HATUYHE,

HaKJIEHKHU C HAUMEHOBAaHUEM: HaIUYHe

He MeHee 10 KoJUIeKIHiA U3 TPUBEACHHOTO HUXKE CITHCKA:
Komnexuus "T'onocemennslie pacteHus"
Konneknus "O6urtaTenu Mopckoro aHa'”
Konnekuus "Tlaneonronoruueckas”
Komnexknust "TlpeacraButenu  oTpsioB
HACeKOMBIX: He MeHee 4

Komnexnus "IIpumeps! 3alIUTHBIX MPUCTIOCOOIEHUH Y HACEKOMBIX '
Komnekuust  "llpucniocoOutenbHple U3MEHEHUST B KOHEYHOCTSIX
HaCEKOMBIX '

Komnexnus "Pa3BuTre HaCEKOMBIX C HEMOJIHBIM ITpeBpaIieHueM"
Konnekuust "Pa3Butre HaCEKOMBIX C MOJIHBIM MpPEBpAIlEHUEM
Komneknus "Pa3surue nmeHus"

Konnexkuus "Pa3zpurue 6abouxu’

Komnexnus "PakoBUHBI MOJUTIOCKOB"

Konnexuus "CemeiicTBa 6abouex”

Komnexnus "CemelicTBa )KykoB"

Komnexmnus "Cemena u mwioasr"

Komneknus "®opma coxpaHHOCTH MCKONAEMBIX PACTEHUM U AKUBOTHBIX "

HAaCEKOMBIX' KOJWYECTBO

1 mr.

1 .
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HaGop maneoHTOMOTMUeCKNX HaxoAok 'TIpoucxokaeHue deioBeka'
KOJIMYECTBO MOJeEJIEN: He MeHee 14

XUMUA

3.1

JleMOHCTpalnoHHOE
obopynoBaHue

CocTaB KOMIUIEKTA:

Cromuk noapeMHublii HazHaueHue: cOopka yudeOHBIX YCTaHOBOK,

pasmep crosiemHuibl: He MeHee 200200 MM,

TUTABHBIN TIOJTBEM C TTOMOIIBIO BUHTA: HAIMYUE

[ItaTus JIEMOHCTPAIIMOHHBIT XUMHYCCKHIA: Hasznauenwue:
JeMOHCTpanus MpruOOPOB U YCTAHOBOK,

OI10pa, CTEPIKHHU, JIANKH, MY(PThI, KOJIbIIA: HATHYHE,

BO3MOYKHOCTH 3aKPEIUICHHUS 3JIEMEHTOB Ha Pa3IMYHON BBICOTE: HAIMYHE
Anmapar Ui TPOBEIACHUS XHMHYECKMX peakuuid: Ha3nauenue:
JIEMOHCTpAIHSI XUMUYSCKUX PEaKITUH,

MOTJIOTUTENb MapoB U Ta30B: HAJMYHE,

MaTepuai KoJObl: CTEKIIO

HabGop s snexkTponmsa AeMOHCTpallMOHHBINA: Ha3zHadyenwe: usydeHue
3aKOHOB 2JIEKTPOJIH3a, COOpPKa MOJIEH aKKYMYIISITOPA,

€MKOCTh. HalIM4He,

AIIEKTPOMBI: HATTMUNE

Kommekt  mepHbix  kom®d  Mamoro  obOwema:  HasnaueHwue:
JIEMOHCTPAIIMOHHBIC OTIBITHI,

00beM k0110: oT 100 M g0 2000 mut,

KOJIMYeCTBO KoJIO: He MeHee 10 miT.,

MaTepHal Kojo: CTEKIO0

Ha6op ¢aaxonos (250 — 300 mu ast XpaHEeHHsI paCTBOPOB PEAKTHBOB).
Hasnauenue: xpaneHue pacTBOPOB PEaKTHUBOB,

KOJU4eCcTBO (pirakoHOB: HE MeHee 10 miT.,

MaTepuan (IakoHOB: CTEKIIO

npoOKa: HaTHIue

[IpuGop uis ONBITOB TO XUMHH C JJIEKTPUYECKUM TOKOM

1 mr.

1 .
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Ne Haumenosanue KpaTkue npuMepHbIe TeXHHYECKHE XapAKTePUCTUKH OpraHH3AuMiL, He OpraHM3anuii, ABIA0MUXCS
060py}10B3HI/Iﬂ ABJIAOIIHUXCHA
MAaJIOKOMILJIEKTHBIMH, €/1. MAIOROMILTCKTHEIMH, €1l.
H3M. H3M.
(J1aGopaTOPHBIA)
[Tpubop Mg MILTIOCTpALIMK 3aKOHA COXPAHEHHUS MacChl BEIIECTB: COCY/
JlangonpTa: HaTU4ME,
npoOKa: Haju4ue,
TUT TprOOpa: AEMOHCTPAIIMOHHBIN
HenurenbHas BopoHka: HazHaduenue: pazgeneHue ABYX >KUIKOCTEH MO
TUIOTHOCTH,
MaTepuan BOPOHKH: CTEKIIO
YcraHoBKa I TEpEroHKH BemiecTB: HasHaueHuwe: aeMOHCTparus
OUHMCTKHU BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOMUIBHUK JIJISI OXJTKICHUS, AJUTOHK, TPOOKa: HATMYHE,
JUIMHA YCTaHOBKH: HE MeHee 550 Mmm
[Tpubop aJist MOMYYCHUS Ta30B: HA3HAYCHHE: MOJIydCHUE Ta30B B MAJIBIX
KOJIMYECTBAX,
COCTaB KOMIUJIEKTA: HE MeHee 6 mpeIMeToB
bans koMOuHUpoBaHHas 1abopaTopHas: baHs BoAsHas: HaTu4ue,
KOJIbIIa CMEHHBIC C OTBEPCTUSIMHU PAa3HOTO JHAMETpa: HATNIHE,
TUTMTKA DJIEKTPUUECKas: HATUIUe
®dapdopoBas crymka ¢ mecTmkoMm: HasHaueHwe: IS pa3MeTbUYCHUS
KPYIHBIX (ppakiiuii BEIIeCTB U MPUTOTOBIEHUS MOPOIIKOBBIX CMecel
Kommiekt repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMILUIEKTA!
Habop «Kucnotsi» (a30THas1, cepHasi, coistHas, opTodochopHas)
Habop «'mapokcunpl» (ruapokcun Oapus, THAPOKCHI  Kajus,
KoMIUIeKT xummeckux | TPPOKCHI KaTbIIHs, THAPOKCH T HATpUA)
3.2. HaGop «Oxcuapl MeTamioBy (aIFOMUHUS OKCHI, Oapusi OKCHJ, Keje3a 1 . I mr.

PCAKTUBOB

(1) oxcmpa, xampuus okcua, mMaruus okcua, meau (ll) okcua, ruHKa
OKCH]T)

HaGop «lllenouHbie ¥ MIETOYHO3EMENIbHBIC METAILIb» (JIUTHIA, HATPUH,
KaJIbIIHiA)
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OpraHu3anuii, SBIAOIIAXCS
MAaJIOKOMILJIEKTHBIMH, €/1.
U3M.

Habop «MeTtamib» (aIrOMHHHMIA, K€I1€30, MarHHi, ME/Ib, IIUHK, OJIOBO)
Habop «lllenoynsie u mMIeT0YHO3EMENBHBIE METAUIB» (JIMTHM, HATPHUH,
KaJIbI1iA)

Habop «OrneomacHeie BemiecTBa» (cepa, (ocdop (KpacHBIH), OKCHI
bocdopa(V))

Habop «"amorensi» (101, 6pom)

HaGop «lamorenu/ip» (aJrOMHUHUS XJIOPHI, aMMOHHS XJIOPHI, Oapus
xnopun, xenesza (I1) xmopun, kamus HoauAa, Kanusl XJOPHUJ, KalbIUSI
XJIOpHII, JIUTUS XJopuia, marHus xmuopuna, meau (1) xmopua, Hatpus
O6pomuJ, HaTpUs GTOPUJL, HATPUS XJIOPHJL, LIMHKA XIJIOPH])

Habop "Cynbdatbl, cynbbuabl, cyabpurel” (amroMuHus Cyiabdar,
amMonus cyabdar, xenesa (II) cyapdun, xenesa (I) cyabdar, 7-mu
BOJHBIH, Kanus cyibdat, kobansTa (1) cynbdar, maraus cyabdar, Mmean
(1) cymedar Oe3soausiii, meau (II) cynbdar 5-Tm BomHBIA, HaTpHs
cynbbu, HaTpus cynb@UT, HaTpus cyabdar, HATpuUs TUIPOCYIbQaT,
HUKeNs cyibdar

Habop "KapOonatsl" (ammoHMs KapOoHat, kaiusi kapoonat, meau (I1)
KapOOHAT OCHOBHOMH, HAaTpUs KapOOHAT, HATPUs TUIPOKAPOOHAT)

Hab6op "®ocdatel. Cunukatsl" (kajius MoHOruapooprodocdar, HaTpus
cuukar 9-Tu BOJHBIN, HaTpus opTodocdar Tpex3aMelleHHbIH, HaTpHs
qurusipodocdar)

Ha6op "Aueratsl. Pomanunel. CoenuHenws sxenes3a” (Kamus arerar,
kanusi peppo(ll) rexcanmanun, xkamus deppo (I11) rexcammonun, kamus
pPOJaHU], HATPUS aleTaT, CBUHIIA alleTaT)

Habop "Coenunennst mapranna” (kajaus nepmanranar, mapranna (IV)
okcun, mapranua (1) cynegar, mapranma xaopum)

Ha6op "CoenuHenusi xpoma" (aMMOHUSI JUXPOMAT, Kalus JUXPOMAT,
kanus xpomar, xpoma (I11) xmopun 6-tu BogHBIN)

HaGop "Hwurtpare!" (aJtOMUHHS HUTpAT, aMMOHHS HUTPAT, KaJus
HUTpaT, Kaablus Hutpat, meau (II) murpar, Hatpus HuTpar, cepedpa
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HaumeHnoBanue opraHusanmii, He N
Ne KpaTKne NPpUMEPHBIC TEXHUYECKUE XaPAKTEePUCTUKHU OpraHu3anvu, ABJAIOIUXCH
060py}10B3HI/Iﬂ ABJIAOIIHUXCHA
MaJOKOMIIJICKTHBIMHU, €/1.
MAJOKOMILICKTHBIMU, €]1.
H3M.
HU3M.
HUTpAT)
HaGop  "Wuaukaropel"  (JlakMowJa,  METHJIOBBI  OpaHIKEBBIH,
benondraaenn)
HabGop "Kucmopomcoaepskamiue opranudyeckue BemiectBa” (ameToH,
DIALNEPUH,  JUATHIOBBIA ~ 3QHUp, CHOUPT  H-OYTUIOBBIA,  CIHPT
M30aMUJIOBBIM, CHUPT W300YTHJIOBBIM, CHOHPT STUIOBHIH, (¢eHod,
(dopMauH, STUIEHIJIUKOIb, YKCYCHO-3TUIIOBBIN 3up)
HaGop  "VYrumeBomoponel"  (OeH3WH, TekcaH, HEPTh,  TOIYOI,
IUKJIOr€CKaH)
Ha6op "Kwucnorer opranunueckue" (KHClIOTa aMUHOYKCYCHAsl, KHCJIOTa
OceH30ifHas, KHUCIIOTa MacisHasi, KHUCJIOTa MypaBbHUHAsA, KHUCIOTa
OJICMHOBAs, KHUCIIOTA MaJbMUTHHOBAS, KHCIOTAa CTCAPUHOBAS, KHCIIOTA
YKCYCHasl, KUCJIOTa I1aBeieBast)
Ha6op "VYrmeBompl. AMunbl" (aHWIMH, aHWIMH CEPHOKHCIBIH , [I-
TIIF0K032, METUJIAMHH THAPOXJIOPH]T , CaXxapo3a)
HazHnauenwue: 1eMOHCTpAIIIOHHOE,
BUJ| YIIAaKOBKH: KOpOOKa,
OTMCAHWE: HATTHIUE
CocraB KOMIUIEKTA:!
Konnekuus "BonokHa"
Komnexnus "KameHHBIH yroiabs U IPOAYKTHI €ro nepepaboTku”
. | Komnekmus "MeTtasmisl 1 CITaBel
KoMmrnekt kosmexiuit " "
3.3. Kosnekrust "MuHepasbl u ropHbie mopo sl (49 BUIOB) 1 mT. 1 mr.

n3 CITMCKa

Konnekuus "Munepanbuble ynoopenus"
Komnexnus "Hedts 1 npoaykTel ee nepepaboTku’
Konnekuus "Ilnactmaccst”

Komneknus "Tommuso"

Konnexuus "Uyryn u cranp”

Komnexnus "Kayayk"

Konnexnus "[kama TBepaocTu’
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Ne Haumenosanue KpaTkue npuMepHbIe TeXHHYECKHE XapAKTePUCTUKH OpraHH3AuMiL, He OpraHM3anuii, ABIA0MUXCS
060py}IOBaHI/Iﬂ ABJIAIOININXCH
MAJIOKOMILIEKTHBIMH, €]1. MATOKOMILICKTHEIMH, 1.
H3M. HU3M.

HaGopbl misi MonenupoBaHHs CTPOCHHS OPraHUYECKUX BEIIECTB
(yueHunueckue) He MeHee 4 MIT.

4, DOU3UKA
CocTaB KOMILJICKTA:
IlItatus JIEMOHCTPAIIMOHHBIN: Ha3znauenwe: MIPOBE/ICHHE
JIEMOHCTPAIIMOHHBIX OIBITOB, OCHOBAHHE, CTEPXKEHb, JAIKH, KOJIbIIA,
My(THI: HATYKE
CTONUK NOIBbEMHBII:
Tum cTonuka: yaeOHbIH/ 1ad0paTOpHBIH,
0T10pa, CTEP>KEHb BUHTOBOM, BUHT PETYIIMPOBOYHBIN: HATMYUE,
(G YHKIHS IOJbeMa U OITYCKAHUS CTOJIMKA: HAJTHMINe
HcTOYHMK TIOCTOSIHHOT'O M TIEPEMEHHOTO HanpspbkeHus: HazHauenue: mis
MUTAHUS  PETYIUPYEMBIM TIEPEMEHHBIM U  TOCTOSITHHBIM  TOKOM
DIIEKTPUYECKUX CXEM,
yacrora, I '11; 50,

O6opynoBanue JUTsE | TOTpedsiemMast MOIIHOCTh, BA: 10
4.1. | 1eMOHCTPaIIMOHHBIX MaHoMeTp JKHIKOCTHOW JEMOHCTpAalMOHHBIA: HasHauenwe: st 1 . 1 .
OITBITOB u3mepenus: naapneHuss A0 300 MM BOASIHOrO CTONOa BBIIIE U HUKE

aTMOC(epHOTo J1aBJICHHUS,

crexisiHHas U-oOpa3Has TpyOKa Ha MOJICTaBKe: HATMYHe

Kamepron Ha pe3oHaHcHOM smuke: HasHaueHue: niid I€MOHCTpAIuu
3BYKOBBIX KOJI€OaHUI U BOJH,

JIBa KaMEepTOHA Ha PE30OHUPYIOIUX SIIUKaX. HAINYHE,

PE3WHOBBIN MOJIOTOYEK: HAIUYHE

Hacoc BakyymHbIii ¢ anekTponpuBogoM: Ha3Hadenue: co3gaHue
pa3psHKeHUS WM U30BITOYHOTO JABJICHUS B 3aMKHYTHIX 00beMax,
OIIBITBI: KUIICHUC XUIAKOCTU HpI/I IIOHM)XCHHOM [JaBJICHUU, BHCUIHCC U
BHYTPEHHEE JIaBJICHUE U .

Tapenka BakyymHasi: HazHaueHue: 1eMOHCTpAIUsS OMBITOB B 3aMKHYTOM
o0BeMe ¢ pa3peskeHHBIM BO3IYXOM,




HaumMmeHoBaHue
000opyn0BaHusi

KpaTKne NPpUMEPHBIC TEXHUYECKUE XaPAKTEePUCTUKHU

KoJsnuecTBo eanHum As
o01reo0pa3oBaTeIbHBIX
OpraHu3aumii, He
SIBJISTIOLUXCSI

MAJOKOMILICKTHBIMU, €]1.

HU3M.

KoJsnuecTBo eqnHuL 11s1
001 eo0pazoBaTeIbHbIX
OpraHu3anuii, SBIAOIIAXCS
MAaJIOKOMILJIEKTHBIMH, €/1.
U3M.

OCHOBaHME C KpPaHOM, KOJOKOJ M3 TOJICTOIO CTEKJIa, PE3MHOBast
MIPOKJIA/IKA, JIEKTPUYECKHUI 3BOHOK: HAJIMUUE

Benepko Apxumena: Hasnauenue: nemMoHcTpaiusi ACHCTBUS KUIKOCTH
Ha MOIPYKEHHOE B HEE TEJIO M U3MEPEHHUE BEIMYMHBI BBHITAJIKUBAOLIEH
CUJIBI,

BEJICPKO, TENO IWIMHIPUYECKON (POpPMBI, MPY>KUHHBIA AUHAMOMETD:
HaJlu4yue

OrnuBo Bo3aymHoe: HasHaueHue: JOeMOHCTpauMs BOCILUIAMEHEHMS
roproYeii CMeCH TMpH €€ OBICTPOM CIKATHUH,

TOJICTOCTEHHBI IWIMHJIpP, I[OPIIEHbh HAa METAUIMYECKOM IITOKE C
PYKOSITKOM, OJICTAaBKA [yl LUJIMHAPA: HATNYKE

[Tpubop 11 AEMOHCTpallMu JaBi€HHUS B KHUAKOCTH. HaszHauenwe:
JEMOHCTpAalMs U3MEHEHUsI JaBJIEHUsI C TIIyOMHOM MorpyKeHus,

JaTYUK JABJICHUSA, KPOHIUTEWH I KPEIUIEHHWsS Ha CTEHKE COCyAa:
HaJIu4yue

[Ipubop anst neMoHcTpaiuu arMochepHoro napieHus (MaraeOyprekue
nonywapus): Ha3Hauenue: geMoOHCTpanusi CHJIbl  aTMOC(EpPHOro
JIaBJICHMUSI,

JIBa Pa3bEMHBIX METAUIMYECKUX MOJIyLIApUsl ¢ MPOYHBIMU PY4YKaMHU U
XOpOUIO NPUIIITH(POBaHHBIMU KpasiMH, HUIIENb C KPAaHOM: HaJlM4ue,
CO3/1aBaéMO€ BHYTPH IIApOB BaKyyMMETPHUUYECKOE JaBJICHHUE. HE MEHee
0,05 MIla,

MaKCHUMaJIbHOE pa3phiBaroliee ycrine: He Menee 90 H

HaGop Ten paBHoro o6Owema: Ha3nauenue: Juis ompenesneHus U
CPaBHEHMSI TEIUIOEMKOCTH M  IUJIOTHOCTH  PAa3JIMYHBIX  TBEPIbIX
MaTepUasos,

HWIMHJIPBI U3 Pa3IMYHbIX MaTepualoB: HE MeHee 3 MIT.,

KPIOUKH JUIs [TO/IBEIIMBAHNUS IWIMH]POB: HATMUNE

HaGop Ttenm paBHOW Maccel: HazHauenue: I ONpeNeeHUS W
CPAaBHEHMIO INIOTHOCTH Pa3IMYHbIX MaTEPHUAJIOB,
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OpraHu3anuii, SBIAOIIAXCS
MAaJIOKOMILJIEKTHBIMH, €/1.
U3M.

HWIMHJIPBI U3 Pa3IMYHBIX MaTepUaIoB: HE MeHee 3 IIT.,

KPIOYKH JUIS MTO/IBEIIMBAHUS IUIMH]IPOB: HATHUNE

Cocynbl coobmaromuecsi: HazHaueHue: OEMOHCTpaIsl OJMHAKOBOTO
YPOBHSI OJHOPOAHOW JKUAKOCTH B COOOLIAIOUIMXCS MEXIy co0oit
cocyzax pa3Hoi (popmsl,

cooOmuraromuecs CTeKISTHHbIE TPYOKH pa3HON (GOpMBI: HE MeHee 3 mIT.,
MOJICTAaBKA: HaJIM4Ke

Tpybka Hpiorona: Ha3naueHue: nEeMOHCTpamysi OJHOBPEMEHHOCTH
NaJeHUs Pa3INYHbIX TN B Pa3pe:KeHHOM BO3JIyXe,

(GyHKIMS TOJKIIOYEHHS K BAKYYMHOMY HacocCy. HaJIn4yue,

muHa Tpyoku: He menee 80 cMm.,

PE3WHOBBIE MPOOKH, HUTITIEIh. HAJTMYIHE,

KOJINYECTBO TeJI B TpyOKe: HE MeHee 3 IIT.

[Tap ITackana: HasHaueHue: nemMoOHCTpalus Mepeaayd Mpou3BOAUMOIO
Ha >KMJIKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJI€, I€MOHCTpalus MoabemMa
KUAKOCTHU O/ AeMCTBHEM aTMOC(EPHOTO J1aBJIEHUS,

METAJUIMYECKUI LWJIMHIP C ONpaBaMM, MOPUIEHb CO IITOKOM, MOJIbII
METAJJIMYECKU 11ap ¢ OTBEPCTUSAMU. HAJIMYHE,

JUTMHA TWJINHPA: HE MeHee 22 cM,

JaMeTp IIapa: He MeHee 8 cm

[ITap ¢ xonbuoM: Ha3zHaueHue: neMOHCTpanus pacUIMPEHHUs] TBEPIAOTO
Teja Mpu HarpeBaHuH,

HITaTHUB, METAITTMYECKOE KOJIBIIO C MY(TOH, IIap ¢ [EeMOYKON: HATH4Iue,
JUTHHA [eNoYKH. He MeHee 80 MM,

JIMAMETp IlIapa: HE MeHee 25 MM

Hunuuapsl cBUHIOBBIE co cTpyroM: HasnaueHue: neMoHcTparus
B3aUMHOTO TIPUTSKEHUS MEXKTy aTOMaMH TBEP/BIX Te,

KOJINYECTBO O/IMHAKOBBIX LIWIMHIPOB: HE MEHee 2 IIT.,

MaTepuail HMJIMHAPOB: CTallb U CBUHEII,

KPIOYKH JJIs MOJBEUINBAHUS: HAIUYNE,
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OpraHu3anuii, SBIAOIIAXCS
MAaJIOKOMILJIEKTHBIMH, €/1.
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CTpYT, HampapJsiouas Tpyoka: HaTu4ue

[TpubGop Jlenma: HaznaueHue: [uisi HCCIEIOBAaHUS 3aBHUCHUMOCTHU
HalpaBJeHUsT MHAYKIMOHHOTO TOKAa OT XapakTepa W3MEHEHUS
MarHUTHOTO NIOTOKA,

CTOMKa C KOPOMBICJIOM: HaJIM4yue,

KOJIMYECTBO AJIFOMUHUEBBIX KOJIEL: HE MEHee 2 IIT.,

IIPOpE3b B OJTHOM U3 KOJIEL[! HAJINYNE

Marnut JyrooOpa3HbIit JE€MOHCTPALIMOHHBIN: Ha3nauenue:
JIEMOHCTpALIMS CBOMCTB MOCTOSIHHBIX MAarHUTOB,

THUIl MarHWTa. HaMarHWYeHHbIN OPYCOK,

KOJIMYECTBO [IBETOB MarHuTa: HE MCHEE 2,

0003HaYeHHE MTOJIFOCOB MATHUTA: HATTMYUE

MarHuT  TMOJIOCOBOM  JeMOHCTpanMOHHBIH  (mapa): Hasnauenwue:
JIEMOHCTpALIMS CBOMCTB MOCTOSIHHBIX MarHUTOB,

TUIl MarHWTa. HAMarHHYeHHbINH OPYCOK MPSIMOIMHEHHON (HOPMBI,
KOJIMUECTBO 1IBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE MTOJIFOCOB MAarHUTA: HATMYUE

Crpenku MarHuTHble Ha mTaTuBax: Ha3zHaueHue: JeMOHCTpauMs
B3aUMOJICHCTBUSI  MOJIOCOB MAarHUTOB, OpHUEHTAI[MM MarHuTa B
MarHuTHOM TIOJIE,

HaMarHW4YeHHas CTpeJiKa: HaIn4uue,

KOJIMYECTBO [IBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIM4Ke

HaGop nemoHcTpannoHHbIi "DiekTpoctaTrka” (3JEKTpOCKOMbI (2 mIT.),
cynrad (2 mIT.), maJioyka CTCKJISIHHAs, Majo4yka d00HUTOBAs, INTATHBBI
usonmpyrorue (2 mr.)

Mammnaa  97ekTpodopHas ~ WUIM  BBICOKOBOJIBTHBIM ~ HMCTOYHUK:
Haznauenuwe: nns mOIydeHHs] DSJIEKTPUYECKOrO 3apsja BBICOKOTO
MOTEHIMaJa U MOJy4YEeHUs HCKPOBOTO pa3psa,

JIVCKH Ha CTOUKAaX. HaJIU4Hue,
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MAJIOKOMILIEKTHBIMH, €]1. MATOKOMILICKTHEIMH, 1.
H3M. HU3M.

KOJIMYECTBO JIEHIEHCKNX OAHOK. HE MEHEE 2,
MOJICTaBKa: HaJIU4HeE
KommiekT npoBonos: mmua: He menee 500 mwm - 4 it , 250 mwm - 4 .,
100 mm - 8 miT., Ha3HAYEHME. IS TOJAKIIOYCHHS JEMOHCTPAIIMOHHBIX
npuOopoB U O00OpyJOBaHMS K MCTOYHMKY TOKa, JUIsi COOpPKH
JJICKTPUYCCKUX IIeTNeH, BKIItoUYas 3JIeMEHThI U3 paboThl "TlocTosHHBII
ANEKTPUIECKUHN TOK"
[IITaTuB 1a00paTOPHBINA C AepPKATEIIMU
BECHI JICKTPOHHBIC
MEH3YpKa, npeaen usmepenus 250 mi
nunamometp 1H
JuHamomeTp SH
WIAH]IP CTaTbHOMU, 25 cM3
[UIMH]P aTIOMUHUEBBIN 25 cM3
IIWIAH]IP ATIOMUHUEBBIN 34 cM3
IITHH/P TUIACTUKOBBIN 56 cM3 (U1 M3MepeHus Critbl ApXxuMesa)

Ob6opynoBanue st | npyxkuHa 40 H/m

nabopaTopHbIX paboT u| npyxuHa 10 H/m

4.2. | yaenudeckux  onbIToB| rpy3sl mo 100 r (6 mT.) 8 . 4 .

(Ha 0asze KOMILIEKTOB
st OI'D)

Ipy3 HaOOPHBIN yCTaHABJIMBAET Maccy ¢ 1marom 10 r

MepHas JICHTa, JIMHCHKA, TPAHCIIOPTHP

OpYCOK C KPIOYKOM M HUTHIO

Hanpasitromas JinHoi He MeHee 500 MM. J[oDKHBI OBITE 00eCTIeYeHBI
pa3Hbie K03()(HUIUSHTHI TPEHUsS OpyCcKa 10 HaIPaBIISIOIICH

CEKYHJIOMEP AJIEKTPOHHBIN C JaTYMKOM

HaIPaBJISIONIAs CO MIKAIOH

OpYCOK JIEpEBSIHHBIN C ITYCKOBBIM MarHUTOM

HUTSIHOM MAsTHUK C TPY30M C MYCKOBBIM MAarHUTOM M C BO3MOXHOCTBIO
W3MEHEHUS JUIMHBI HUTH

pbldar
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OJIOK ITOIBUKHBIN

0JIOK HEeNOIBUKHBIN

KaJOpUMETP

TEPMOMETP

WUCTOYHUK TIHTAHUS IOCTOSHHOTO TOKa (BBINPSMHUTEIb C BBIXOIHBIM
HanpspkeHueM 36-42 B unm  OarapeiiHblii OJIOK C  BO3MOXKHOCTBIO
PETYIUPOBKU BBIXOHOTO HAMIPSHKEHUS

BOJIBTMETP IBYXIpeaebHbiii (3 B, 6B)

amriepmeTp nByxnpenenbHbiid (0,6A, 3A)

pesucrtop 4,7 Om

pesuctop 5,7 Om

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

nepemMeHHbI pe3uctop (peoctat) 10 10 Om
COEIMHUTENbHBIE TpoBOa, 20 mT.

KITIOY

Ha0Op NPOBOJOYHBIX PE3UCTOPOB PIS

coOuparorias auH3a, pokycHoe paccrossaue 100 MM
cobuparonias J1H3a, (oKycHoe pacctosiHiue S0mMm
pacceuBaronias JIMH3a, GOKYCHOE PACCTOSIHUE -/DMM
IKpaH

ONITUYECKAasl CKaMbsI

cnang «Mogeinb npeaMeTar

OCBETHUTEIh

MONYLIUIUHAP C MIAHIIETOM C KPYTOBBIM TPAHCIIOPTUPOM
[TpuGop I M3ydeHHsI Ta30BBIX 3aKOHOB

Kanumnsiper

Hudpaxknuonnas pemerka 600 mTpuxoB/Mm
Judpakuuonnas pemerka 300 mTpuxos/MM

3epkano

JlazepHas ykaszka
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HU3M.
[Tonsiponn B pamke
Illenu KOnra
Karymika MoTok
bnox nuonos
biiok KoHIeHCaTOpOB
Komnac Maruut
DNEeKTPOMarHuT
Onuiky xene3Hble B OaHKe
TexHoJiornyecKkasi HANPaBJIeHHOCTh

PoOGoroTexHuueckuii Habop npeqHa3HaueH JUIsl HU3Y4EHHsS OCHOB
pPOOOTOTEXHHKH, JeTaliei, y3710B M MEXaHH3MOB, HEOOXOAMMBIX IS
co3aHUsI pOOOTOTEXHUUYECKUX YCTPOMCTB.
HaGop mnpencraBisier co0Ol KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHUTENBHBIX 3JIEMEHTOB U DJIEKTPOTEXHHUECKIX KOMITOHEHTOB.
HabGop mo3Boiser coOupaTh (M HOpOrpaMMUpOBaTh CcoOHMpaeMble
MOJIEJIH), U3 JIEMEHTOB, BXOJISIINX B €r0 COCTAB, MOJIEIA MEXaTPOHHBIX

. U pOOOTOTEXHMYECKMX  YCTPOHCTB €  aBTOMAaTH3UPOBAHHBIM

OO6pazoBaTenbHbII .
yIIpaBJIEHUEM, B TOM YHUCIIE Ha KOJIECHOM XOJy, a TaK)Ke KOHCTPYKIIWH,
KOHCTPYKTOP TUIst
OCHOBAHHBIX Ha HCIOJb30BAHUU Iepenad (B TOM YHCIE YEPBAYHBIX U
1. | opaktukun  OGJIOYHOTO 1 mr. 1 mr.

MIPOrpaMMHUPOBAHUS  C
KOMILIEKTOM JJaTYUKOB

3yOuaThIX), a TAKKE pPbIUaroB.
CBETOIMOJHBIA MATPUYHBIM JUCIUIEH C
KOHTPOJIIIEPE

KonwdgecTBo MopToB BBOIa/BRIBOIA HA KOHTPOJUIEPE HE MeHee 6
KonnuecTBo XxHOMOK He MeHee 4

OO011Iee KOJIMYECTBO 3JIEMEHTOB: HE MeHe 520 1T, B TOM YHCIIE:

1) mporpammupyeMblii OJIOK YIpaBiICHHUS, KOTOPBIH MOXET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEKHUME;

2) CepBOMOTOPBI

3) AaTYUK CUIIBI

0Oelloil  IOACBETKOM Ha
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4) TaTYMK PaCCTOSHHUS

5) matumk nBera

6) akkymynsTopHas OaTapes

7) T1nacTUKOBBIE CTPYKTYPHEIE DIIEMEHTHI, BKJIIOYast ep(HOPUpPOBAHHBIE
SJIEMEHTHI: OaJKH, KYOUKH, OCH W Ballbl, COCAMHUTEIBHbIE DIEMEHTBI K
0CsAM, UIECTEPHM, IPEAHA3HAYCHHBIE [JIs CO3JaHMsS YEPBAYHBIX U
3y04aThIX Mepeiay, COeAMHUTEIbHBIE H KPETEKHBIE DJIEMEHTBI,

7) IlporpammHoe obecrieueHue, UCIIONIb3YEMOE IS
OPOrpaMMHPOBaHHs COOMpPAEMBIX POOOTOTEXHHUUECKMX MOJIEIEH U
YCTPOWCTB, JOCTYITHO Il CKAYMBAHUS U3 CeTH MHTEpHET

OO6pazoBaTeNbHBIN
HaOOp MO0 MeEXaHUKe,
MCXAaTPOHHKE n
POOOTOTEXHUKE

KoMmmuiekT 115t u3ydeHusi OCHOB JIEKTPOHUKH U POOOTOTEXHUKH

Hab6op nomxken ObITh NMpeHa3HaueH ISl TPOBEACHHS YU4EOHBIX 3aHATUN
MO0 DJJEKTPOHMKE M CXEMOTEXHHUKE C IIeJIbI0 H3y4eHUsi Haubosee
pacmpoCTpaHEHHOW AIIEMEHTHOW 0a3bl, MPUMEHSIEMOU NIl MH)KEHEPHO-
TEXHUYECKOTO TBOPUECTBA YYAIIUXCA U pa3pabOTKU yueOHBIX MOENeH
pobotoB. Habop momkeH MO3BOMNATH ydalllUMCA Ha MPAKTHKE OCBOUTH
OCHOBHEIC TEXHOJIOTUHI MIPOCKTUPOBAHUS POOOTOTEXHHUUECKHUX
KOMIUIEKCOB Ha MpHMepe y4eOHBIX Mojelniell poOOTOB, a TaKKe HU3Y4UTh
OCHOBHBIE TEXHUYECKHE pEIICHHS B 00JAaCTH KHOEPHETUYECKHX U
BCTPAUBAEMBIX CUCTEM.

B cocraB komIulekTa JOKEH BXOAMTH HA0Op KOHCTPYKTHUBHBIX
AJIEMEHTOB Ui COOPKH MaKeTa MaHWUIYISIMOHHOTO POOOTa, KOMILJIEKT
METAJUIMYECKUX KOHCTPYKTHUBHBIX JJIEMEHTOB JUIsI COOpPKM MakeTa
MOOUJIBHOTO POo0OTa U T.II.

B coctaB komIulekTa BXOAMT HAO0Op 3JIEKTPOHHBIX KOMIIOHEHTOB JIJIS
U3Y4EHHUsS] OCHOB DJICKTPOHHKH M CXEMOTEXHHMKH, a TaKXKe KOMILJIEKT
NPUBOZIOB W  JAaTYMKOB  PA3MYHOTO THUMA I pa3paboTKH
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KomIUIeKTa JOJDKHO BXOJHUTH. MOTOpPBHI C DHKOJEPOM - HE
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MeHee 2IIT, CepBONPUBOJ OOJBIION - HE MeHee 41T, CepBONPUBOJ
Majblii - HE MeHee 2T, WH(QPAKpaCHbIM JaT4yUK - HE MeHee 3IIT,
VIABTPA3BYKOBOM JaTYMK - HE MEHee 31T, AAaTYUK TEMIEpaTypbl - HE
MeHee 1T, MJAaTYUK OCBEIIEHHOCTH - He MeHee lmrt, HaA60p
AJIEKTPOHHBIX KOMITIOHEHTOB (PE3UCTOPBI, KOHIECHCATOPHI, CBETOMHOJIbI
Pa3IUYHOrO HOMHHANA), KOMILICKT MPOBOAOB ISl OecraeyHoro
MPOTOTUIIUPOBAHUS, rJaTa OecraeqHoro MPOTOTUITUPOBAHUS,
AKKyMYIIATOP U 3apsiIHOE YCTPOMCTBO, .

B cocraB xomIuiekTa JOKEH BXOJIUThH MPOTPAMMUPYEMBI KOHTPOJLIED,
nporpamMmmupyemMsiii B cpeae Arduino IDE uiam aHanoruuHbIX CBOOOHO
pacipocTpaHsIeMbIX cpemax pa3paboTKH. [TporpamMmMupyemslii
KOHTPOJUIEP JOJDKCH 0071a/1aTh MOPTaMH IS TOJKITIOUSHUS MH(PPOBBIX
U aHaJOTOBBIX ycTpoicTB, uHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nau WiFi.

B coctaB kxommiekTa JOMKEH BXOAWTH MOAYIb TEXHHUYECKOTO 3pEHUs,
MPEJICTaBIISIIOIINI COO0M BBIYMCIUTEIBHOE YCTPONUCTBO CO BCTPOCHHBIM
MUKpOTIpoIieccopoM (KOI-BO siiep - He MeHee 41T, 4acToTa sapa He
menee 1.2 T, oobem O3Y - He menee 512MO, 00beM BCTPOCHHOM
naMsTH - He MeHee 8['0), MHTETpUPOBAHHOW Kamepoi (MaKCHMalIbHOE
paspenieHne BHEONOTOKa, nepenaBaeMoro no uarepdeiicy USB - He
MeHee 2592x1944 en.) W ONTUYECKOM CHCTEMOM. Mopynb
TEXHUYECKOTO 3pEHUs JO/DKeH o00JiamaTh COBMECTHUMOCTBIO  C
pa3IMYHBIMH  MPOTPAMMHUPYEMBIMH  KOHTPOJJIEpAMH C  TIOMOIIBIO
untepdeiicos - TTL, UART, 12C, SPI, Ethernet. Moayias TeXHHYECKOTO
3peHusi JODKeH HMETh BCTPOCHHOE MporpaMMHOe oOecredeHue Ha
OCHOBE OIEpaIMOHHON cHCTeMBbl LINUX, MO3BOJIAIONIEE OCYIIECTBIIATH
HACTPOMKY CHUCTEMBI MAIIMHHOTO OOY4YEHHS MapaMeTpoOB HEHUPOHHBIX
ceTeil g oOHapyXeHHs OOBEKTOB, ONpPENENCHHUs] UX MapaMeTpoB U
TAbHEUIEH uIeHTUPUKAITUH.
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KommuiekT pomken oOecrneuynBaTh BO3MOXKHOCTh M3Y4YEHHS] OCHOB
pa3paboTKU MPOTpaMMHBIX U amnmapaTHBIX KOMIUJIEKCOB HHXEHEPHBIX
cucteMm, pemeHuii B cdepe "MHTepHeT Bemiei'', a Takke pEHICHWHA B
o0nact poOOTOTEXHUKH, HMCKYCCTBEHHOI'O HHTEIIEKTa M MAIIWHHOTO
00y4eHHs.

Kom

NMBITEPHOEC 060py)101;a}me

Hoyt6yk

®Dopm-PakTop: HOYTOYK;

XKectkasi, HEOTKIIIOYaeMasi KJIaBUaTypa: HaJIM4ue,

Pycckas packiaika KiiaBUaTyphl: HATHYHE;

Jlnaronainp skpaHa: He MeHee 15,6 arolMoB;

Paspemenue sxpana: He meHee 1920x1080 mukcenei;

KosmgecTBo siep npoiieccopa: He MeHee 4,

KonmgecTBo moTokoB: HEe MeHee 8,

bazoBas TakroBas yactoTa mporeccopa: He meree 1 [T,
MakcumanbHasi TaKTOBas 4acToTa mpoiieccopa: He menee 2,5 I'T;
Ksm-namste mporneccopa: He MeHee 6 MOaiiT;

O0BeM yCTaHOBJIEHHOM OMEpaTUBHOM MaMsITH. HE MeHee 8 ['0aiiT;
OO0BeM Mo Iep)KUBAEMOi OTepaTUBHOM MaMsATH (1151 BO3MOXKHOCTH
pacmupenus): He meHee 24 ['0aiT;

O60wem HakommTens SSD: ve menee 240 I'Gaii;

Bpewmst aBToHOMHO# paboThI OT OaTapeu: He MeHee 6 Jacos;

Bec HOyTOyKa C yCTaHOBJIEHHBIM aKKyMynsiTopoM: He 6onee 1,8 kr;
Buemnuit uatepgeiic USB crannapra He Hmxke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemrnwuii uarepdeiic LAN (ncnonb3oBaHue epexoaHUKOB HE
IPEyCMOTPEHO): HATHYHE,

Hanuune mopyeii u uatepdericoB (HCIMOMB30BaHUE TEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI,

BecnipoBonnast cBsizp Wi-Fi: nanmnuune ¢ mognepxkoii crannapra IEEE
802.11n unu coBpeMeHHege,
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CKaHep, KOIHUp)

Texnomorus neyartu: Jla3epHasn

MakcumanbsHOe paspemenue nmedat: He Menee 1200x1200 Touek;

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

HaumenoBanue opraHusanmii, He .
Ne KpaTKne NPpUMEPHBIC TEXHUYECKUE XaPAKTEePUCTUKHU OpraHu3anvu, ABJAIOIUXCH
060py}10B3HI/Iﬂ ABJIANIUXCHA
MaJOKOMIIJICKTHBIMHU, €/1.
MAJOKOMILICKTHBIMU, €]1.
H3M.
HU3M.
Web-kamepa: Hanume;
Manumynstop "MbIlb'": HATHYHE;
[IpenycranoBieHHas ONepaMOHHAs CUCTEMa C rpaUIecKIM
M0JIb30BaTENLCKUM UHTep(delicom, obecrieunBaroiasi paboTy
pacrpoCcTpaHEeHHBIX 00pa30BaTEIbHBIX U 00IIECHCTEMHBIX
MPUIOKEHUI: HaJT4He.
Tumn yerpoiictBa: MOV (pyHKIMM 11€9aTH, KOMUPOBAHHUS,
CKaHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
Moy (mpunTep, p ™ ..
2 [IBeTHOCTD: YepHO-0O€bIH; 1 wr. 1 wr.




MMPOPWUJIBHBI KOMILJIEKT OBOPYJ1OBAHMUSI

TABJIMLIA Ne2

HaumenoBanue
00opynoBaHust

Kpatkue npuMepHble TEXHHYECKHE XapaKTePHCTHKH

KonnyecTBo equHU 1715
npopuIbLHOIO
KOMILIEKTa
(0o0meo0pa3oBaTebHbIE
OpraHHU3aIuu, He
SIBJSIOIIHECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanyecTBo enuHUL 17150
npoduiabHoOro
KOMILIEKTa
(MaJIOKOMILJIEKTHBIE
o01eodpa3zoBaTebHbIe
OpraHU3aIMm), el. U3M.

BA30OBASI (OBA3ATEJIbHASI YACTD)

ECTeCTBeHHOHay‘lHaﬂ HallpaBJCHHOCTD

Hudposas maboparopust
1. o OMOJIOTHH
(yueHnueckasi)

ObecrieynBaeT BBIIOJIIHEHUE JIA0OPATOPHBIX padOT HAa YpPOKax MO OMOJIOTUU B
OCHOBHOI IIIKOJI€ ¥ TPOEKTHO-UCCIIEA0BATENbCKON JEATEIbHOCTH YUaIIUXCA.
Kommexranust: becripoBoiHON MyTbTHAATYHK 110 OUOJIOTHH € 6-F0
BCTPOCHHBIMH JTATYUKAMHU:

Jlatuuk BaxxHOCTH ¢ quarna3zonoM uzmepenws 0...100%

JlaTuuk OCBEIIEHHOCTH C JUAa30HOM U3MepeHus He yxe ueM ot 0 110
180000 nx

Haruuk pH ¢ quanazoHom usmepenus He yxe yem ot 0 1o 14 pH

JlaTuuk TemriepaTypsl ¢ TMara30HOM U3MEPEHHS HE YKe ueM oT -20 10
+140C

JIaT4HK 3JIEKTPOIPOBOANMOCTH C TUAITa30HAMH U3MEpeHus He yxe yeM oT O
10 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 70 20000 MKkCMm

JlaTyrk TeMnepaTypbl OKPYXKaroIei cpeibl ¢ TMana3oHoM H3MEPEHUS He
yxe ueMm ot -20 1o +40

AKceccyapsl:

Ka6ens USB coenqnHUTENBHBIIHM

3apsHOE yCTpPOHCTBO ¢ Kabeixem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuu
[udposas BumeokaMepa ¢ METAIUTMUYECKUM IITATUBOM, pa3pelieHrne He
menee 0,3 Mnukc

ITporpammHoe obecrieueHue

Meroandeckue pexkomeHaanuu He meHee 30 paboT

YnakoBka

3 .
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Hanuuue PYCCKOA3BIYHOT'O caiita MNOAACPIKKHU, HATMINEC BUACOPOJINKOB.

[Mudposas nadbopaTopust
1o xumuu (yueHU9IecKas)

ObecrieuynBaeT BBIIOJIHEHUE JTA00PATOPHBIX padOT MO XMMHUHU Ha YPOKax B
OCHOBHOM IIIKOJIE U TPOEKTHO-UCCIIEI0BATEIILCKOMN NEITEIIbHOCTH YYaIUXCSl.
Komiuiekranus:.

BecripoBoHOM MYIBTHAATYUK 110 XUMHUU C 4-Ms1 BCTPOCHHBIMU JATYUKAMHU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTypsl (TEpMONApHbIN) ¢ JUAa30HOM U3MEPEHUS
He yxe ueM ot -100 go +900C

JlaTauk 2IEKTPONPOBOUMOCTH C JMAITa30HAMU U3MEPEeHHsI He yKe ueM oT 0
10 200 MxCwm; ot 0 10 2000 MmxCwm; ot 0 10 20000 MKCM

JlaTurk TemriepaTyphl INIATUHOBBIN C IHANa30HOM U3MEPEHUS HE Y)KE YeM
ot -30 mo +120C

OTtnenbHBIC JATYUKH:

JlaT4MK ONTHYECKOM MIIOTHOCTH 525 HM

AKceccyapsl:

Kabens USB coequHUTETBHBIIH

3apsiHOE yeTpoicTBO ¢ kabeinem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCILTyaTaluu upoBoit 1abopaTopuun

Ha6op nabopaTopHoii ocHaCTKH

ITporpammHoe obecrieueHue

Meroandeckue pexkomeHaanuu He meHee 40 paboT

Hanuume pycckosi3pI4HOTO caiiTa OAIEPKKU

Hanuune BugeoponKkoB.
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[Mudposas nadboparopust
o gpusuke
(yuennueckasi)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB TI0 TEMaM Kypca (hU3HKH.
Kommnekranus:

BbecripoBoHOM MynbTUAATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMU aTYHKAMHU:
[{udpoBoii JaTYNK TEMIEPATyPhI C JHAMA30HOM H3MEPECHHS HE yXKE YeM OT -
20 no 120C

[udpoBoii gaT4MK aOCOTFOTHOTO JABJICHHS C JUATA30HOM U3MEPCHHUS HE
yxke yeM ot 0 go 500 klla

JlaTurK MarHUTHOTO TOJIA C JJUANIa30HOM U3MEPEHUs HE YKe ueM oT -80 10
80 MTn

JlaTuuk HanpspKCHUS ¢ AUAIa30HaMU U3MEPECHHsSI He yKe 4eM oT -2 110 +2B ;
oT -5 mo +5B; ot -10 no +10B; ot -15 no +15B

JlaTuuk TOoKa He yke 4eM oT -1 g0 +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTesIsIMi He MeHee ueM: +2 ¢; +4 g; =8 g
OTtnenpHBIE YCTPOUCTBA:

USB ocriiuutorpad He Menee 2 kanana, +/-100B

AKceccyapsl:

Ka6ens USB coenuHUTENBHBIIHM

3apsHOE yeTpOHCTBO ¢ Kabeixem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 IPOBEICHUS SKCIICPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCILTyaTaluu upoBoit 1abopaTopuu
[IporpamMmMHoe obecrieueHue Meroanueckre

pexomenaanuu (40 pabor) Hanuuue

PYCCKOSI3BIYHOTO caiiTa nmoaaepxku Hanmuune

BUJICOPOITUKOB.

Komnb

HTEepHOe 000pyI0BaHUE

4.

Hoyr6yk

dopm-pakTop: HOYTOYK;

3 mr.




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE
o0meodpasoBaTe/bHbIE
OpraHu3aIMm), e. U3M.

XKectkas, HeoTKIIIOYaeMast KJIaBUaTypa: HaJM4ue,

Pycckas packiiajika KinaBUaTyphl: HaJIU4KE,

Jnaronanb sKkpaHa: He MeHee 15,6 T10iMOoB;

Paspemenne skpana: He MmeHee 1920x1080 nmukceneii;

KonunuecTBo sinep nporeccopa: He MeHee 4,

KonngectBo notokoB: He MeHee §;

bazoBas TaktoBas yacrtoTta npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBAasi 4acToTa mpoieccopa: He Mmenee 2,5 ['T;
Kam-mamsarte mporeccopa: He MeHee 6 MOaiit;

OOBbeM yCTaHOBJICHHOM ONepaTHBHON NaMsITH: He MeHee 8 ['0aiiT;
O06beM MOoAIePKUBACMO# OTIEPATUBHOM MaMSITH (1151 BO3MOXXHOCTH
pacmpenus): He MeHee 24 ['6aiit;

O6mnem Hakorutens SSD: ne menee 240 I'0aiiT;

Bpems aBTOHOMHOI paboTHI OT OaTapeu: He MEeHee 6 4acoB;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsTOpoM: He 6oinee 1,8 kr;
Buemnnit untepdeiic USB crannapra He Hmxe 3.0: He MeHee Tpex
CBOOO/THBIX;

Buemnwmii unrepdeiic LAN (ucmonb3oBaHne MepexoHUKOB HE
HPEeyCMOTPEHO): HATMYHE;

Hanuuue moayneii u uaTepdeiicoB (MCIOIB30BaHUE TEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI,

becnipoBonHas cBs3p Wi-Fi: Hammuue ¢ moanepskkoit ctanaapra IEEE
802.11n unu coBpemennee; Web-

KaMepa: Hanane; MaHumymnsTop

"MBIIIG'": HATTUYUE;

[IpenycraHoBneHHas onepamoHHast CUCTeMa C TpadUIeCcKuM
M0JIb30BaTEILCKUM HHTepdeiicom, obecnieunBatomias paboTy

pacmpocTpaHEeHHBIX 00Pa30BATENBHBIX U OOMIECUCTEMHBIX MPUITOKEHUMN:




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE

ABJIAIOLIHECS o0meobpasoBaTebHbIE
MaJIOKOMILIEKTHBIM), OpraHu3aIMm), e. U3M.
€. H3M.
HaJIM4ue.
Tun ycrpoiictBa: MOV (pyHKIMH 11€4aTH, KOMUPOBAHUS, CKAHUPOBAHHUSA);
®opmar Oymaru: He MeHee A4;
5 M®V (npunrep, ckanep, | L[BeTHOCTB: uepHO-OebIii; | wr | wr
' KOIIHP) TexHomorust nmevatu: gazepHas ' ’
MakcumanbHoe paspenieHue nedatu. He meHee 1200%1200 Touek;
Unrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JAOINOJIHUTEJIBHOE OBOPY1JOBAHHUE
EcTecTBeHHOHAy4YHasi HANIPABJIEHHOCTh
OOecnieunBaeT BhINOIHEHUE JAOOPAaTOPHBIX PabOT Ha ypoKax Mo OHOIOTHUHU B
OCHOBHOI IIKOJIE ¥ TPOEKTHO-UCCIIEN0BATENBCKON JEATEIBHOCTH YJaAIIUXCA.
Kommuexranust: becripoBoiHON MyTbTHAATYHK 110 OHOJIOTHH € 6-F0
BCTPOEHHBIMM JaTYUKaMHU:
Jlatuuk BaxHOCTH ¢ quarna3zonoM uzmeperws 0...100%
JlaTunK OCBEIIEHHOCTH € AUaa3OHOM U3MEPEHUs He yxe ueM oT 0 110
180000 nx
Haruuk pH ¢ quanazoHom usmepenus He yxe yem ot 0 1o 14 pH
[udposas nadboparopust | JlaTuuk TemmnepaTypsl ¢ AMANa30HOM U3MEPEHUS He yxke yeM oT -20 10
1. 1o 6uonorun +140C 1 mr. 1 mr.
(yuennueckasi) JlaT4mK 3JIEKTPOMPOBOAMMOCTH C TUAITa30HAMH U3MEpeHus He yxe ueM oT O

10 200 MxCwm; ot 0 10 2000 MmxCwm; ot 0 10 20000 MKCM

JlaTauk TeMIepaTypbl OKpYXKaIOMIeH cpeibl C TUara30HOM U3MEPEHUs He
yke gem oT -20 o +40

AKceccyapsl:

Ka6ens USB coenqnHUTENBHBIIH

3apsiHOE yCTPORCTBO ¢ Kabeixem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HuppoBoi 1abopaTopuu




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE
o0meodpasoBaTe/bHbIE
OpraHu3aIMm), e. U3M.

[udposas BumeokaMepa ¢ METAUTMYECKUM IITATUBOM, pa3pelICHUe HE
menee 0,3 Mnukc

[IporpamMmMHoe obecrieueHuE

Meroanueckue pexomenaanuu He meHee 30 paboT

YnakoBka

Hanwuaue pyccKosI3bIYHOTO caifTa MOIICPKKH, HATHINE BHICOPOIHKOB.

Hudposas maboparopust
10 XuMHH (YUCHUIECKas)

ObecrieynBaeT BBITIOJIIHEHUE JIA0OPATOPHBIX padOT O XUMHUH HA YPOKax B
OCHOBHOI IIIKOJI€ ¥ TPOEKTHO-UCCIEA0BATENbCKON JEATEIbHOCTH YUaIIUXCA.
Kommnekranus:

BecripoBoiHOM MyIBTUAATYUK 110 XUMHUU C 4-MsI BCTPOCHHBIMU JATYUKAMHU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH

JlaT4uK BBICOKOM TeMIepaTypbl (TEpMOMapHbIi) ¢ AMANA30HOM U3MEPEHHUS
He yxe ueM ot -100 go +900C

JIaT4HK 3JIEKTPOIPOBOAMMOCTH C TUAITa30HAMH U3MEpeHus He yxe yeM oT O
10 200 MxCwm; ot 0 10 2000 MmxCwm; ot 0 10 20000 MKCM

JlaT4uk TeMnepaTyphl INIATHHOBBIN C TUAIa30HOM U3MEPEHUS HE yXKe YeM
ot -30 mo +120C

OTnenbHbIe JaTYUKU:

JlaTuuk ONTHYECKOH TUIOTHOCTH 525 HM

Axceccyapsl:

Ka6ens USB coennHuTenHHBIN

3apsiHOE yeTporcTBO ¢ kabeinem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTaluuu 1y poBoi tadbopaTtopun

HaGop nmabopatopHoii 0OCHacTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaanuu He menee 40 padot

Hannune pycckosi3pI4HOTO caiiTa mOAACPKKU

1 .




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE
o0meodpasoBaTe/bHbIE
OpraHu3aIMm), e. U3M.

Haymune BuaeoponKoB.

Hudposast maboparopust
1o (uzuke
(yueHnueckasi)

OOecnieunBaeT BHINOIHEHUE SKCIIEPUMEHTOB IO TeMaM Kypca (pu3uKu.
Kommiekranus:

BecnipoBoiHON MYIBTUAATYHK 110 (PU3UKE C 6-F0 BCTPOCHHBIMH JJATYNKAMH:
[{udpoBoii JaTYNK TEMIEPATyPHI C JHAMA30HOM H3MEPECHHS HE yXKE YeM OT -
20 mo 120C

[udpoBoii gaTynk aOCOTFOTHOTO JABJICHHS C AUATa30HOM H3MEPCHHUS HE
yxke yeM ot 0 1o 500 klla

JlaTurK MarHUTHOTO TIOJIS C AMANa30HOM M3MEpEeHus He yxke 4eM ot -80 110
80 mTn

JlaTuuk HanpsHKSHUS ¢ AUAa30HaMU U3MEPEHHsS He yxKe 4eM ot -2 110 +2B ;
oT -5 g0 +5B; ot -10 no +10B; ot -15 no +15B

JlaTunk TOoKa He yxe 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTeNlsIMU He MeHee 4eM: +2 §; +4 g; =8 g
OTtnenpHBIE YCTPOMCTBA:

USB ocummtorpad He menee 2 kanaina, +/-100B

Axkceccyapsl:

Kab6ens USB coequHUTENBHBIIH

3apsiiHOE yeTpoicTBO ¢ kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHcTpykTop Amst mpoBeieHUs SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue Metoanueckue

pexomenaanuu (40 pabor) Hannuue

PYCCKOSI3BIYHOTO caiiTa mojaepxku Hannumne

BUJICOPOJIMKOB.

1 mr.

1 .

Hudposas maboparopust
10 GU3UOJIOTHH

ObecrieynBaeT MPOBEICHNE UCCIIEOBAHUS 110 (PYHKIITMOHUPOBAHUIO
4esoBeueckoro opranusmMa. Komrmekranus: becripoBoaHONW MyIIBTHIATUYNK

1 mr.

1 mrr.




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE
o0meodpasoBaTe/bHbIE
OpraHu3aIMm), e. U3M.

(MpodUIIBbHBIN YPOBEHB)

10 PU3UOJIOTUH C 5-10 BCTPOSHHBIMU JaTuMKaMu: JlaTuuk apTepruasbHOro
nasnenus (0...250 mm prt. CT.)

JlaTduk mynbca ¢ IMarna3oHoM u3MepeHus He yxe yeM ot 30 g0 200 ya/mun
JlaTuuk TeMIiepaTypsl Teja ¢ JUarna30HoM U3MEPECHHsSI He y)Ke 4eM oT +25 110
+40C

JlaTuuk 4acTOTHI JBIXaHUS ¢ TUANIa30HOM U3MEpEeHHsI He yke ueM oT 0 10
100 uukII0B/MUH

JlaT4nK YCKOpEeHHS ¢ TIOKa3aTensiMu £2 ¢; +4 g; £8 g

OtnenbHbIE YCTPOHCTBA:

JHatauk OKI' ¢ nuanazonom uzmepenus e yxe yeMm ot -300 1o +300 mMB)
Hatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 1o 14 pH

JlaTuuk cuioMep ¢ Auana3zoHoM u3MepeHus He yxke yem ot -40 mo 40 H
JlaTuuk OCBEIIEHHOCTH C JUAma30HOM U3MepeHHs He yxe ueM ot 0 110
180000 nx

AKkceccyapsl:

Kab6ens USB coequHUTENBHBIIH

3apsiiHOE yeTpoicTBO ¢ kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHcTpykTop amnst mpoBeieHUs SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun
ITporpammHoe obecrieueHue

Meroandeckue pexkomeHaanuu He meHee 20 paboT

Hanwnuue pycckosi3pI9HOTO caiTa MOIePKKU

Hannune BuaeopoInKkoB.

[Mudposas nadbopaTopust
10 SKOJIOTUH

ObecnieunBaeT MpoBeACHNE YI€OHOTr0 3KOJIOIrMYECKOT0 MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU MeToaMu. Habop npumeHsieTcst pu u3y4eHuu
9KOJIOTMH, OMOJIOTUH, XUMHH, Freorpaduu U NpUPOIOBEACHHUS, a TAKKe TS
VHMBUYAJIBHBIX UCCIIEIOBAHNS U IIPOEKTHON JACATENBHOCTH IIKOJIbHUKOB.

1 mrr.

1 .




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoauuecTBo exmuun 1i1s1
npoduiabHoro
KOMILTIEKTa
(MaJIOKOMILIEKTHbIE
o0ureoOpa3oBaTeabHbIE
OpraHu3aIMm), e. U3M.

Kommiekranus: becipoBogHOM MyNbTUAATYUK I10 3KOJIOTHYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOCHHBIMU JTaTYNKAMHU:

JlaTuyuk HUTPAT-HOHOB

JlaTuuk XJIOpHUI-HOHOB

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

Jlatuuk BiaxxHOCTH ¢ quana3zonoM uzmeperws 0...100%

JlaTuuk OCBEIIEHHOCTH C JUana30HOM U3MepeHHs He yxe yeM ot 0 110
180000 nx

JlaTuuk TeMmnepatypsl ¢ Juana3oHOM U3MEpeHHs He yxke ueM oT -20 10
+140C

JlaTuuk 31eKTPONPOBOAUMOCTH C AMAa30HaMU U3MEpeHHsI He yxke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwum; ot 0 70 20000 MkCMm

JlaTuuk TeMmepaTypbl OKpY>Karollei cpeibl C T1ana3oHoM U3MEPEHUs He
yxe ueM oT -20 go +50C

OTtnenbHBIC JATYUKH:

Jlatuuk 3ByKa ¢ (yHKIIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
gactoT He MeHee yeM oT 50 't no 8 xI'n;

JlaTuuk BIAXXHOCTH MOYBHI C AMAMa30HOM H3MEpeHus He yxe ueM ot 0 110
50%

Jatuuk kucinopoaa ¢ Auana3oHom usmepenus ot 0 1o 100%

JlaTauk ONTHYECKOH TUIOTHOCTH 525 HM

Jlatauk onTraeckoi ioTHocTH 470 HM

JlaTauk TypOMAMMETD ¢ aUana30HOM M3MepeHus He yxe ueM oT 0 10 200
NTU

JlaTauk OKHCH yriiepojia ¢ Tuana3zoHoM n3MepeHus He yxke gyem ot 0 mo 1000
ppm

AKceccyapsl:

Kabens USB coequnuTenbubiii (2 mT.)




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE
o0meodpasoBaTe/bHbIE
OpraHu3aIMm), e. U3M.

3apsiiHOE yeTpOorCTBO ¢ Kabeirem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepeHb Ul 3aKpeIUIeHHs] JaTYMKOB B LIITATUBE

KpaTkoe pykoBOJCTBO 10 3KCILTyaTaluu HupoBoi 1abopaTopuu
IIporpammHoe obecrieueHue

Metoauueckue pekomeHaanuu He menee 20 pabor

YnakoBka

Hanuuue pycckos3pI4HOTO caiiTa NOAAEPKKH, HUIMYNE BUIEOPOIUKOB.

Muxkpockon 1uppoBoi

Tun MuKpockora: OMoJIOrHYeCKUi

Hacanka MuKpocCKoma: MOHOKYIISIpHast
Haznauenue: nabopaTopHblit

Merton rcclieIoBaHus: CBETIOE MOJIe
Matepuan ONTUKU: ONTHYECKOE CTEKIIO
YBennyenne MUKpockorna, kpat: 64 — 1280
Oxynsiper: WF16x

Oo6mbextuBsl: 4x, 10x, 40xs (MOANPY>KUHEHHBI)
PeBonbBepHast royioBka: Ha 3 0OBEKTHBA

Tun moacBeTKU: 3epKaio I CBETOINO/
PacrosioxkeHre 1OICBETKH: BEPXHSS U HIDKHSS
Martepuan kopryca: MeTallI

[TpenmeTHbIid cTouk, MMm: 90

Ucrtouynuk murauus: 220 B/50 T'u

Yucno Meranukcenei: 1

1 mr.

1 .

Ha6op OI'D o xumuu

B nabop BxozasT Becsl 1abopatopHble dekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOPOHKA KOHMUYECKasl, aJovKa CTeKJIsIHHAs, mpooupka [1X-
14 (10 wtyk), ctakaH Beicokuii ¢ HocukoMm BH-50 ¢ meTkoit (2 mitykn),
IWITUH]P U3MEPHUTENbHBIN 2-50-2 (CTEKISHHBIA, C MPUTEPTOI KPBIIIKOI),
mTaTuB U1 MpoOupok Ha 10 rHE3N, 3aKUM MPOOUPOYHBIN, MIMATENb-

1 mr.




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE
o0meodpasoBaTe/bHbIE
OpraHu3aIMm), e. U3M.

noxedka (3 mwTyku), Habop (HIaKOHOB /sl XPAaHEHUsI PaCTBOPOB U
peakTBOB (00beM Quiakora 100 M1 - 5 KOMILIEKTOB 110 6 MITYK, 00beM
¢bnaxona 30 mi - 10 KOMIUIEKTOB 10 6 MTYK), HAIUHAP U3MEPUTEIHHBIN C
HocukoM 1-500 (2 mtyku), crakan Beicokuit 500 mut (3 mTyku), Habop
epIIeH JJIS1 MBIThS MIOCY/IBI (€PII JIJIsl MBIThSI TPOOUPOK - 3 TITYKH, €pIT JIsI
MBIThsI KOJIO - 3 IITYKH), XanaT Oeibli X/0 (2 MWTYKH), epYaTku Pe3NHOBbIC
XMUMHYECKHUE CTOMKHE (2 MITYKH), OYKHU 3aIMUTHBIC, PUIBTPHI OyMaXKHbIC
(100 mrTyk), roprouee s ciuptoBok (0,33 ).

B cocTaB HabOp BXOJAT pEaKTHBBI: AIFOMUHUH, KeJIe30, COJISIHASL KUCIIOTA,
METHJIOpaHX, peHondrasent, aMMHuaK, MepoKCUI BOJIOPOIa, HUTPAT
cepeOpa U Apyrue; B o0LIeH CI0KHOCTH - 44 pa3IMUHBIX BEILECTB,
WCTIOJIB3YEMBIX JUISl COCTABJICHUSI KOMIUIEKTOB PEAKTHBOB TP TPOBEICHHN
9K3aMEHAIIMOHHBIX HKCIIEPUMEHTOB 10 KYpCY LIIKOJIbHOM XUMHUU.

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUH

B cocraB Bxog4T:
Cencop Tun 1 He menee | mrT., o0ecrednBaeT BO3MOXKHOCTb PETUCTPALIUN
CHTHAJIA YJIEKTPHUYECKOM aKTUBHOCTH MBI (37eKTpoMHUOrpammbl, IMI).

PGFI/ICTpaIII/ISI AO0JIDKHA OCYHICCTBIISICTCA HCUHBA3UBHO, CYXUMM JJICKTPOJAMH.

B03MOXXHOCTBIO KpEIUIEHHS K PYKE UEJI0BEKA, YTO JOJIKHO /1aBaTh
BO3MOKHOCTBH PETUCTPUPOBATH DJIEKTPUUECKYIO aKTUBHOCTH MBIIIIIHI B
o0actu, HaJ KOTOPOH pacnonaraercst Kpemienue. [lpyu HanpsokeHun
MBIIIIIBI JOJDKHA OBITh 00ECTIEYeHa BO3MOYKHOCTh HAOIIOIEHUS TYIHOCTH
curHaina (t.e. npucyrctue DMI'), mpu pacciabIeHUN MBIIIIIIHI - €€
OTCYTCTBUE.

Cencop Tun 2 He menee | mrT., obecrednBaeT BO3MOXKHOCTh PETUCTPAIIUN
curHaia ¢porormieruzmorpammbl (OI1I") onTHueckuM myrem, 3a cuer
M3MEHEHHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
W3MEHSETCS O] BO3JICHCTBUEM MYJIbCOBOM BOTHBI. CEHCOp JAOMIKEH OBITh
o0ecrnedeH BO3MOKHOCTBIO KPEIUICHUS K MOAYIIeYKe Mablla YeIOBEKa.

1 .

1 mrr.




HaumMmeHoBaHue
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Cencop Tun 3 ve menee 1 mrt., o6ecreunBaeT BO3MOKHOCTh: PErHCTPALUU
curHaia snektpokapauorpammbl (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpauuu |, 1l u 1l oTBeneHMI; MOAKIIOUEHUS TIEKTPOIOB K CEHCOPY C
MOMOIIBIO COCAMHUTEIBHBIX IPOBOJIOB, 000pynoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 ne menee 1 mr. o6ecriedynBaeT BO3MOXKHOCTb: PETUCTpaLUN
CHTHaJIa KOXKHO-ranbBanuueckoii peakuuu (KI'P), peructpanust KoToporo
OCYILIECTBIISIETCS] HA TIOCTOSIHHOM TOKE; MTOAKJIIOUEHUS K TeJly YeJIOBeKa ¢
IIOMOUIBIO CYXMX JIEKTPOIOB, IOJKIIOUYEHUE KOTOPBIX K CEHCOPY
ocyriecTBisieTcs: ¢ momoiibio TouchProof passemos.

Cencop Tun 5 He menee | mT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CHTHAJIa AICKTPUIECKON aKTUBHOCTH Mo3ra (D0I7) ¢ moMOIIbI0 CyXuX
HEWHBA3UBHBIX 2JIEKTPOJOB; PETUCTPALIMH IIEKTPUUECKON aKTUBHOCTH
Pa3HbIX J0J€i MO3ra; IOJAKIOYEHHS 3JIEKTPOAOB K CEHCOPY € IOMOIIbIO
COCIMHUTENBHBIX TIPOBOOB, 000pynoBaHHBIX TOUChProof passemamu;
3aKpEeTICHUS 3JIEKTPOJOB HAa IOBEPXHOCTHU T'OJIOBBI.

Cencop Tun 6 He meHee 1 mT., o6ecreunBaeT BOZMOKHOCTb: PErHCTPALuU
curHaja Kojiebanus rpyaHoi kiaetku (CeHcop AbIXaHuUs); ONpeIelICHHs
4acTOTHI AbIXaHUS.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepeiayl Ha MePCOHANbHbIN
KOMIIBIOTEp 00€CIeunBaeT BOZMOXKHOCTh COOpa JTaHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOpPOB U OTHPABKY Noiy4eHHbIX AaHHbIX Ha I1K. [Togkmouenune
nentpansHoro moayns k I1K ¢ momometo USB-kabens. LienTpanbHbiit
MOAYJIb UMEET HE MeHee | mT,: ralbBaHn4ecKyro n3omsauuio ot 11K,
LleHTpasbHBIi MOYNTb 00€CIIEUNBAET BOZMOKHOCTb OJTHOBPEMEHHOTO
MOAKITIOUEHHUS BIUIOTH A0 4 ceHcopoB. Kax st u3 Bxom0B LleHTpansHOTO
MOJIYJISl HMEET T'ajbBaHUYECKYIO H30JSIIHUI0 (0OecriedeHne MeKKaHaIbHOM
raJbBaHHYECKOW n30usum). [loakmrouenue ceHcopoB K LleHTpambsHOMY
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MOJIYJIFO OCYLIECTBIISIETCS C IOMOLIBIO CIEHAIN3UPOBAHHBIX Pa3bEMOB
tuna LEMO, obecnieunBaronux npaBuibHOCTh MOAKIOYEHHSI pa3beMa U
CHIDKAIOIIIMX PUCK CIYyYalHOTO KacaHus Pa3beMOB TOKOIIPOBOISIINX
yacTel, a Takke 00eCIeYnBaIOIINX 3alUTY OT HECAaHKLIHOHUPOBAHHOTO
MOJIKJIFOUEHHUS K TPOU3BOJIBHBIM YCTPOUCTBAM.

Monyne «KHomka» He MeHee | 1IT., 00ecreynBaeT BO3MOKHOCTD: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MeHee 3-X Pa3jIMYHbIX KaTeropuu
COCTOSIHUM.

YcTpoiicTBO, BXOIAIIEE B COCTAB 1a00OPATOPHH, JOHKHO 00eCIeunBaTh
BO3MOKHOCTB PETUCTPAIIH apTEPHATIHLHOTO JIaBJICHUS.

[Tporpammuoe obecnieuenue (nanee - [10). JlomkHO 0oOecneunBaTh
BU3YaJIU3AIUIO U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO NMPOrpaMMBbl JI0JIKHO COCTOSATh M3 BKJIAJIOK, KaX/aas U3
KOTOPBIX COEPKUT HAOOP rpaduKoB, HEOOXOIUMBIX JIJIsl OTOOPAKEHUS
TpeGyeMoi HHpOopMaLuu.

JlomkHa UMeThCS BKIIAAKA /1711 OJTHOBPEMEHHOT'0 POCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OAHOBPEMEHHO MOJKIIOUEHHBIX K LleHTpasibHOMY MOYITIO.
OT10 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (OJIUTrpaduyecKoro)
pekuma paboThl yCTPOUCTBA.

Taxoke TOIKHBI IMETHCS BKIIAJKH JIJISI BU3yAJIN3allii CUTHAJIOB OT CEHCOPOB
OMT', ®III', OKT', KI'P, 93T, cencopa abIxaHus, KHOIIKH; a TAaKKe
MIPOU3BOIHBIX TPa(HUKOB, HA KOTOPBIX BU3YAIH3UPYIOTCS CHIeU(DUIHBIE JUTST
TOT'O WJIM WHOTO CUTHAJIA BETUYHHBI.

I1O nomkHO 1aBaTh BO3MOXKHOCTh BU3YaJIM3allMU U 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanusanus CUTHaNa, CIEKTP CUTHAJIA, aMILTUTYIHBIA TPUTTEP

- OI1I": BU3yanu3anus CUTHANA, CIIEKTpa CUTHANA, TaXOTpaMMBI, Tpaduk
nyJabca
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- OKI': Bu3yanusanus CUrHaia, TaxorpaMmsl, Tpaduk myabca

- KI'P: Bu3yanuzanus cursana

- O0I': BU3yanu3anus CUrHana, CIeKTp CUrHaja, aMIuIuTyaa ajlbda-purMma,
aMIuInTyJa OeTa-puTMma.

- CeHcop bIXaHMs: BU3yaJlM3allusl CUTHAA,

- Knomnka: Bu3yanu3anusi CUrHajaa pa3MeTKU

I1O nomkHO UMETh BO3MOXKHOCTh KacToMuU3aluu U HacTpoiiku 110 s

3¢ deKTUBHOTO 0TOOpaKeHHs TpaMKOB: HACTPOUKA I[BETA, BEIOOP
napaMeTpoB Ul aHaAJIM3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpa¢pukoB. [10 101KHO UMETh BO3MOKHOCTb 3aIUCH U
BOCIIPOU3BEJICHUS PETUCTPUPYEMBIX CUTHAJIOB.

Bo3M0XHOCTE HACTPOMKHM NapaMeTpoB (GUIBTPALUU CUTHAA C TIOMOIIbIO
(GuIbTpa HUHKHUX YacTOT, GUIIBTPA BEICOKUX YacTOT, MOJIOCOBOTO (PUIIBTPA,
PEXEKTOPHOTO (PUITBTPA.

C nenpio yno6cTBa aHaIM3a CUTHAJIA, TOJHDKHA UMETHCSI BO3MOXKHOCTD
3aUCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiyl, ¢ Mociaeayromen
BO3MO>XHOCTBIO UX IOCJIEAYIOLIETO BOCIIPOU3BEAEHHS B 1aHHOM [1O
(MMUTHPYSI PETHCTPAIMIO CUTHANIA B PSKUME PEaTbHOIO BPEMEHH).

B cocTaBe: MeTouueckre MaTepuaibl s yUUTeNs U 00yJaroumuxcs,
OTMCaHNeE TOJIKIIOYEHHS] CEHCOPOB J1a00paTOPUH, UHCTPYKLIUHU TTO
ucnoib3oBanuio [10, onucanue 1a00paTOPHBIX M MPAKTHYECKUX PadoOT,
KOTOpPOE B TOM UHUCJIE€ COAEPKUT MPEe3EHTAIIMOHHbIE MaTepUaJIbl.
YnakoBka/kopoOKa J1abopaTopuu J10JKHA 00ecTIednBaTh yJ00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH JJIsl PacIoyIOKEHUs CEHCOPOB U YCTPOMCTB
nabopaTopuu 11l yI0OHOTO MCIIOIB30BaHMSI ITPET0IaBaTeNsIMH U

00 yJarOIIIMMHUCH.

TexHoorn4eckas HanmpaBJCHHOCTD

9.

| OGpazoBatenbHEIii

‘ PoboToTexunueckuii Ha60p NpCAHA3HAUCH IJI U3YUCHUS OCHOB

1 mrr.
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KOHCTPYKTOP JJIst
MPAaKTUKH OJIOYHOTO
IPOrPaMMHPOBAHHUS C
KOMIUIEKTOM JJaTYHKOB

POOOTOTEXHHKH, IETANCH, Y3JIOB © MEXaHU3MOB, HEOOX OTMMBIX IS
CO3/1aHUs POOOTOTEXHUYECKUX YCTPOMCTB.

Ha6op npezacrapnser co00il KOMITJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEIIbHBIX 3JIEMEHTOB U JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Ha6op no3Bossier cobupath (4 IporpaMMUpOBaTh COOUpaeMbIe MOIEIIH), 3
3JIEMEHTOB BXOJIAIIUX B €r0 COCTAB, MOJICIN MEXAaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPONUCTB C aBTOMATU3UPOBAHHBIM YIIPABJICHUEM, B
TOM YHCJI€ Ha KOJIECHOM XOJ1y, @ TaK € KOHCTPYKIIUH, OCHOBAHHBIX Ha
UCII0JIb30BaHUH Tepead (B TOM YMCIIC YSPBAUHBIX U 3y0UaThIX ), a TaK JKe
pBIUArosB.

CBETOJIMOJIHBIN MaTPUYHBIN TUCIUIEH ¢ 6eToii MOICBETKON Ha KOHTPOJLIEpe
KosgecTBo mopToB BBOIa/BRIBOIa HA KOHTPOJUIEpPE HE MeHee 6
KonnuecTBO KHOIOK He MeHee 4

OO11ee KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT., B TOM YHCIIE.

1) mporpaMMupyeMblIii OJIOK yIIpaBieHHUs, KOTOPbIH MOXeT paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) CepBOMOTOPBI

3) maT4MK CHITBI

4) MaTYUK PacCTOSHUS

5) naTunk 1BeTa

6) akkymynsTopHast OaTapest

7) TlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKITIOUast meppopupoBaHHbIE
AJIEMEHTHI: OaTKH, KYOUKH, OCH U BaJbl, COSAMHUTEIbHBIC AIIEMEHTHI K OCSIM
, IECTEPHH, MpeTHa3HAYCHHBIE JJISI CO3/IaHUsI YEPBAYHBIX U 3yOUaThIX
nepeaay, COeIMHUTENbHbBIE U KPENEKHBIE SJIEMEHTHI;

7) IIporpammHOe 0OeCIIeYeHHEe, HCIOIB3YEMOE ISl IPOTPAMMHUPOBAHUS
coOMpaeMbIX POOOTOTEXHUYECKUX MOJENEH U YCTPOUCTB, JOCTYITHO JUIS
cKaunBaHUs U3 cetu HTEpHET




KoauyecTBo eqxMHUII JJI5I

npoguiabHoro KoanuecTBo enuHnn 1is
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Ne Hauvenosanue KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA (06m006pa30BaTeﬂbH]ﬂe KOMILIeKTa
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€. H3M.

KommuiexT a5t u3y4eHus: OCHOB AJIEKTPOHUKH U POOOTOTEXHUKH
Habop nomken ObITh IpeAHA3HAYCH I IPOBEACHUS YU€OHBIX 3aHATHH 11O
JIEKTPOHUKE M CXEMOTEXHHKE C LIeJIbI0 U3ydeHUs Hanboiiee
pacmpoCcTpaHEHHON AIEMEHTHOM 0a3bl, IPUMEHSIEMOM 1JIsi MHKEHEPHO-
TEXHUYECKOT'O TBOPUECTBA yJaIIUXCS U pa3pabOTKH yueOHBIX MOJeneit
po6oTtoB. Habop H0mKeH MO3BONIAT yYaIlIUMCsl Ha TPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHU NPOEKTUPOBAHUS pOOOTOTEXHUYECKUX KOMIIJIEKCOB
Ha IpuMepe yueOHBIX Mojiee poOOTOB, a TAK)KE U3yYUTh OCHOBHBIE
TEXHUYECKHE PELIeHUs B 00JIaCTH KMOEPHETHUECKUX U BCTPAaUBAEMBIX
CHCTEM.
B cocTaB KOMIUIEKTa JODKEH BXOAUTH HA0OP KOHCTPYKTUBHBIX DJIEMEHTOB
111 COOpKHM MaKeTa MaHUITYJISIIIUOHHOTO POOOTA, KOMIUIEKT METAJNTMIECKUX

OO0pa3oBarenbHbI HA00p | KOHCTPYKTUBHBIX AJIEMEHTOB JUIsl COOPKH MakeTa MOOUIILHOTO poOoTa U T.I1.

10 110 MEXaHUKe, B cocTaB KOMIUIEKTa BXOJUT HA0OP AIIEKTPOHHBIX KOMITOHEHTOB JIJIS | e | e

MCXAaTPOHUKE U
POOOTOTEXHUKE

W3YYEHHUs OCHOB IEKTPOHUKU U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT
MIPUBOJIOB M IATYUKOB PA3IMYHOIO THUIIA [yl pa3paboTKU
POOOTOTEXHUUYECKUX KOMITJIEKCOB.

B coctaB koMIIIeKTa JOKHO BXOJUTh: MOTOPHI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBOJL OONBIION - HE MEeHee 41T, CEpBOIIPUBO MaJbIif - HE
MeHee 21T, MH(paKpacHbIN 1aTYUK - HE MeHee 31T, yAbTPa3ByKOBOM
JaT4UK - HE MEeHee 31T, JaTYUK TEMIIEpATyphl - HE MeHee 11T, JaTuuk
OCBEILEHHOCTHU - HE MeHee 11T, Habop PEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHJICHCATOPBI, CBETOJHObI PA3TMYHOTO HOMHHAJIA),
KOMIUIEKT TMPOBOJIOB /1JIsi 0eCaeqHOro MPOTOTUIIMPOBAHUS, TIaTa
OecraeyHOro MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsIHOE YCTPOKCTBO, .
B coctaB koMIIeKTa JOKEH BXOIUTH POTPaMMHUPYEMBbIil KOHTPOJLIED,
nporpammupyemsliii B cpene Arduino IDE nim aHanorn4HeIx cBOOOIHO
pacnpocTpaHsieMbIX cpefax pazpadboTku. [Iporpammupyemblii KOHTPOILIED
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J0JDKEH 001a/1aTh OPTaMH [T TTOJIKITI0YEeHUS IM(POBBIX U aHAJIOTOBBIX
yctpoiict, uarepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth uu
WiFi.

B coctaB KoMITIIEKTa JTOIKEH BXOIUTH MOYJTh TEXHUYECKOTO 3PCHUS,
MIPEICTABIISAIONINI cOO0M BRIUMCIUTEIHLHOE YCTPOUCTBO CO BCTPOSHHBIM
MUKpoIporieccopoM (KoJI-BO szep - He MeHee 41T, YacToTa sApa He MCHEe
1.2 I'Tu, o6sem O3V - He menee 512M6, 00beM BCTPOCHHOM ITaMSTH - HE
MmeHee 81°0), HHTErpHUPOBaHHOM KaMepol (MaKCUMaIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepeaaBaeMoro no untepdeiicy USB - ne menee 2592x1944
€/1.) ¥ ONTUYECKON cucTeMOl. Moayllb TEXHUUECKOIO 3pEHUS 10JIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHPYEMBIMU
KOHTpOJuIepamu ¢ momortpio uaTepdericos - TTL, UART, 12C, SPI,
Ethernet. Moayib TEXHUYECKOTO 3pEHUS JOJDKEH UMETh BCTPOCHHOE
porpaMMHOE 0OecIieueHIe Ha OCHOBE OMEePaIiMOHHOM cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPONKY CUCTEMBI MAIIIMHHOTO 00 y4EHUS
rapaMeTpoOB HEMPOHHBIX ceTel JIsl OOHAPYKEHUS 00BEKTOB, OPEICICHUS
WX MapaMeTPOB U JaibHeHIIel nAeHTH(UKAIIUH.

KommiekT nomken obecreunBaTh BO3MOKHOCTh H3YUE€HUSI OCHOB
pa3paboTKu MPOrPaMMHBIX U alapaTHBIX KOMILIEKCOB MHKEHEPHBIX
cucteM, pemreHuii B chepe "MHTEpHET Bemiei'', a Takke pelnieHuii B 00JacTi
POOOTOTEXHUKH, UCKYCCTBEHHOTO UHTEJIEKTA U MAIIMHHOTO O0yJIEeHHUSI.

11.

YeTtsipéxoceBoit
y4eOHBIN poOOT-
MaHUIYJIATOP C
MOJYJTbHBIMH CMEHHBIMHU
HacajKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MpEIHA3HAYEH JIJIsI OCBOCHHUS
00yJarOIIMMUCS OCHOB POOOTOTEXHUKH, JIJISl TOJATOTOBKH O0YJarOIIMXCSI K
BHEJPEHUIO U TTOCIEAYIOIIEMY UCTIONB30BaHUI0 POOOTOB B MTPOMBIIIJICHHOM
MIPOU3BOJICTBE.

KomnmdaecTBo oceit poboTa MaHUITYIIATOpPA - YETHIPE.

[TepemenieHre HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJDKHO
YIPaBJIATHCS MIATOBBIMU JABUTaTEsIMU. HampsikeHre MuTaHus IaroBbIX

1 .
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nBurareneit e 6onee 12 B.

CepBoBHTATEINIb YETBEPTON OCH JIOJDKEH 00ECIIeUnBaTh TOBOPOT
MHCTPYMEHTA.

VYo noBOopoTa MAaHUITYJATOPAa HA OCHOBAaHUH BOKPYT BEPTUKAIBHON OCH HE
Menee 180 rpamaycos.

Jliia onpesienieHus MOJI0KEHUsI MAaHUTTYJISITOPA PU TOBOPOTE BOKPYT
BEPTUKAJIbHONU OCH JJOJIKEH HCII0JIb30BAThCS SHKOEP.

VYroa noBopoTa 3aJHEro Mieda MaHUIyITopa He MeHee 90 rpaaycos.

VYroJs moBopoTa nepeaHero mieya Mmanumnynaropa He mexee 100 rpamycos.
Jl11g onpesiesieHus MOJIOKEHUS 3aTHEr0 U MepeqHEero Mied MaHUIyIsaTopa
JIOJKEH HCII0JIb30BaThCs TUPOCKOI. YTOJI MOBOPOTA 110 YETBEPTON OCH HE
Menee 180 rpaaycos.

JlomkHa OBITH BO3MOXKHOCTH OCHAILICHUS] CMEHHBIMU HacajkaMu (Hampumep,
JiepKaTelb KapaHjaaia uiu ¢ioMacTepa, IpUcocKa ¢ CEpBOJIBUraTENEM,
MEXaHMYECKOE 3aXBaTHOE YCTPOICTBO C CEPBOABUTATEIEM, YCTPOMCTBO IS
Ja3epHOI rPaBUPOBKH WK YCTpoiicTBO st 3D-nevarn).

JlokHa OBITH BO3MOXHOCTD MOJIKIIFOUEHUS IOMOJHUTENBHBIX YCTPONCTB
(HampumMmep, TpaHCIIOpTEpa, pebca s NepeMelieHus podoTa, myabTa
yIpaBlIeHHs TUIIA JUKOUCTHUK, KaMepbl MAILIMHHOTO 3PEHUs], ONITHYECKOT 0
JaTyrKa, MOJyJsi OECIIPOBOIHOTO IOCTYIA.

PoGoT-MaHUIYyNSATOP TOJKEH 00ecTeunBaTh epeMeleHle Haca k1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACAAKU, BO3SMOXKHOCTb MOJTY4YE€HUS! CUTHAJIOB OT
KaMepbl U JaTYMKOB, BO3SMOXXHOCTH YIIPaBJICHUS TOTOJTHUTEIbHBIMU
YCTPOMCTBaMU.

Marepuan kopiyca — amtoMuanid. [lnamerp padoueii 30HbI (03 yueTa
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mm. UnuTepdetic
noaxirouenus — USB.

JlomkeH nMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThl U BHELTHETO
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yIIpaBJIECHHUSL.
VYHpaBJsiroImuii KOHTPOJLIEP JT0JKEH OBbITh COBMECTUM CO cpeoit Arduino.
YpaBioOMWKKA KOHTPOJIEP COBMECTUM CO CPEAON IPOrPaMMUPOBAHNUS
Scratch, u si3p1k0oM porpamMmmupoBanus C.

JloiokeH obecneunBaTh IMOBOPOT MO MEPBBIM TPEM OCSM B 3a/IaHHBINA yroJ U
Ha 3aJIaHHBIN YroJI, IOBOPOT I10 YETBEPTOM OCH Ha 3aJaHHBIA YroJl,
IBM)KEHUE B KoopAMHATHl X, Y, Z, nepeMelleHne Ha 3aJaHHOE pacCTOsIHUE
1o koopauHaram X, Y, Z, nepeauy JaHHbIX O TEKYILEM [10JIOKEHUH YIJIOB,
neperady JaHHBIX O TEKYIIUX KOOpAMHATaX UHCTPYMEHTA.

JlomkeH noaaepKuBaTh NEpPEMEIEHUE B IEKaPTOBBIX KOOPAMHATAX U yriax
IIOBOPOTA OCEM, C 3aJaHHON CKOPOCTBIO U YCKOPEHHEM.

Tunsl nepeMeniennii B IeKapTOBbIX KOOpAUHATAX: ABH)KEHUE IO
TPAcKTOPUH, IBUKEHUE T10 TIPSIMON MEXY ABYMS TOUKaMHU,
NepenphIriBaHie U3 TOUYKU M TOUKY (IEPEHOC 00HEKTA).

12.

O6pa3oBarenbHbIi HAbOp

JUTSL U3yICHHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHHUECKIX
CUCTEM U
MaHHUITYJIAOUOHHBIX
poboToB

OO0pa3oBaTenbHbIM KOMIUIEKT JT0JKEH OBITh MpeIHA3HAUEH IS U3y4EeHUs
POOOTOTEXHUYECKUX TEXHOJIOIHH, OCHOB HH(POPMALIMOHHBIX TEXHOJIOTHNA U
TEXHOJIOTMI IPOMBIIICHHON aBTOMAaTU3alluH, a TAK)KE TEXHOJIOTHI
IIPOTOTUIIMPOBAHUA U aJIMTUBHOTO IIPOU3BOCTBA.

B cocTtaB koMILIIEKTa TOTKHO BXOJUTH!

1) UHTennexTyaabHbIi CEpBOMOYIb C HHTETPUPOBAHHOW CHCTEMOM
yIIpaBJIeHUS, TO3BOJISIONIEH 00bETUHATH CEPBOMOYIIN APYT C IPYTrOM IO
nocseoBaTelbHOMY HHTEpdeiicy - He MeHee 61T,

2) PoboToTexHNYeCKUiT KOHTPOJIJIEP MOTYJIBHOTO THIIA, PEICTABIISIONIHIA
c000i#1 OJTHOTUTATHBI MUKPOKOMITBIOTED C OTIEPAIMOHHON cuctemoi Linux,
00BbETMHEHHBIH ¢ TepUpEepUITHBIM KOHTPOJIJIEPOM C TIOMOUIBIO TIIAThI
pacipenus. POG0ToTeXHHYEeCKHil KOHTPOJUIEP TOJKEH YIOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTUKAM. KOJI-BO s1I€p BCTPOCHHOTO
MHUKPOKOMIIBIOTEpA - HE MeHee 4, TAKTOBas 9acToTa sijipa - He MeHee 1,2

1 .
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I'Tu, oosem O3V - He mernee 512 MO, nanuune untepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, ttudpoBbie 1 aHATOTOBBIE MIOPTHI JJIs
MOJIKJTFOYCHHUS BHEIIHUX YCTPOMCTB, a Take WIiFi wiu Bluetooth ms
KOMMYHHUKAIIMH CO BHEIIHUMHU ycTpolicTBaMu. PoOoToTeXHUUECKUi
KOHTPOJIIEP JI0JKEH 00ecIeuynBaTh BO3MOKHOCTh POTPAMMHUPOBAHUS C
MOMOIIIBI0 cpencTB sA3b1koB C/C++, Python i cBOG0IHO pacpocTpaHseMoid
cpenst Arduino IDE, a Taxoke ynpaBieHHsS MOACTSIMUA POOOTOTEXHUUECKHUX
CUCTEM ¢ ToMoIIbI0 cpeasl ROS.

3) BbIUUCIUTENBbHBINA MOAY/Ib CO BCTPOCHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BeraucnuTenbHbIil MOYNb JOJIKEH 00J1aJaTh BCTPOCHHBIMU
(G POBBIMU IOPTaMU - HE MeHee 1 21T U aHaJOrOBBIMU OPTaMU- HE MEHEe
12mT. BeraucnuTeabHbI MOYIb TOJDKEH 00J1a71aTh BCTPOSHHBIM MOJTYJIEM
OecripoBoaHO# cBsi3u Tna Bluetooth u WiFi aist coznanus anmaparHo-
MIPOrpaMMHBIX PEIIEHUH U "'yMHBIX/CMapT -yCTPOICTB /715l pa3pabOTKU
peuienuii "MHTepHeT Bemeit'.

BreruncnurenbHbIA MOAYIB JOJKEH 0071a7aTh COBMECTUMOCTBIO €
nepudepuitHbIME TUIATaMH JUTS TIOAKIFOUeHUs K cetu Ethernet u
ITOAKJIIOYEHNS BHEIIHEW CUIIOBOM HATPY3KHU.

4) Moaynb TeXHHYECKOTO 3PSHUS, IPEICTABIISIONIHIA COO0W YCTPOWCTBO Ha
0a3e BBIYMCIUTEIHLHOIO MUKPOKOHTPOJUIEPA U HUHTETPUPOBAHHOMN KaMephl,
obecrieynBarolee pacno3HaBaHue MPOCTEHIITNX H300paKeHUH Ha MOy Ie 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOKHOCTEN - HE MeHee 11IT;
Moy TEXHUYECKOTO 3peHHUs JOJDKEH 00eceunBaTh BOZMOKHOCTh
OCYIIECTBJIATH HACTPOUKY IKCIO3UINH, Oatanca 6enoro, HSV
COCTABJISFOLINX, TUIONIAIM OOHAPY)KUBaeMoW 001acT N300paKEeHHUS,
OKpPYTJI0CTH OOHApyXUBaeMOM 00J1acTH U300pakeHUs, TIOJI0KEHUE
oOHapyXHBaeMbIX 001acTel OTHOCUTENBHO APYT Apyra

Monynb TEXHUUECKOT 0 3peHHUSI 10JKEH UMETh BCTPOEHHbIE HHTEp(ECHI -




HaumMmeHoBaHue
000pya0BaHuUsI

KpaTKne NPUMEPHBIC TEXHUYIECCKHUEC XaPAKTEPUCTUKHA

KoanuecTBo enuHUL 115
npoguiabHoro
KOMILJIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOII M ECS
MaJIOKOMILIEKTHBIM),
ell. H3M.

KoanuecTBo enuHnn 1is
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMILIEKTHbIE
o0meodpasoBaTe/bHbIE
OpraHu3aIMm), e. U3M.

SPI, UART, I2C wum TTL 11t KOMMyHUKAIIUH IPYT C IPYrOM HITH
BHEIIIHUMH YCTPOHCTBAMH.

5) KoMIUIeKT KOHCTPYKTHBHBIX 3JIEMEHTOB M3 METalIa JUisi COOPKU MOJIEIIH
MaHHITYJISITOPOB - HE MeHee 1miT;

6) KoMIuteKT 351eMeHTOB /1Jisi COOPKHM BaKyyMHOTO 3aXBaTa - He MeHee 11T.
OO0pazoBaTebHBINA POOOTOTEXHUICCKHII KOMILJICKT JIOJDKEH COJEPKATh
Habop 6MOIMOTEK TPEXMEPHBIX MOAEIEH I IPOTOTUIIMPOBAHUS MOAEeH
MOOUJIBHBIX U MAHUITYJISILIUOHHBIX pOOOTOB pa3auuHOro tuma. B cocras
KOMILJIEKTA JIOJIKHBI BXOJUTh HHCTPYKLIUU U METOJUYECKUE YKa3aHUs 110
pa3paboTKe TPEXMEPHBIX MOJIEICH MOOMIILHBIX POOOTOB,
MaHUIMY/SIIAOHHBIX POOOTOB C PA3TMYHBIMU THUIIAMH KHUHEMATHKH (yrioBas
KMHEMATHKa, TUIOCKO-TIapaljieNbHasi KHHEMAaTHKa, JIebTa-KHHEMAaTHKa,
SCARA wiu peryaxkHasi KnHemaruka, mardpopma Ctroapra u T.11.).
O06pazoBaTeNbHBIN POOOTOTEXHUYECKUN KOMIUJIEKT JOJIKEH COJIEPKaTh
MHCTPYKLUU 110 MPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIMU U METOJIUKU
OCYIIIECTBIICHHUS WHKEHEPHBIX PACUETOB MPH MPOSKTUPOBAHUH (PaCcUeThI
Harpy3ku 1 MOMEHTOB, pacueT MOIIHOCTHU IMPUBOJIOB, PacUyeT MapaMeTpoB
KAHEMAaTHKH U T.11.), HHCTPYKIIMHU 110 pa3paboTKe CHCTEM YIIPABJICHUS U
IIPOrpaMMHOTO 0OecrieueHus JUIsl yrpaBiieHUs] poOOTaMH, HHCTPYKIIMU U
METOMKH IO pa3pabOTKe CHCTEM YIPABJICHHUS C dJIEMEHTaMH
HCKYCCTBEHHOTO MHTEJUIEKTa U MAIIMHHOTO 00 yJYeHHUS.

Komnb

H0TEepHOe 000py10BaHUEe

13.

Hoyr6yk

dopm-paxTop: HOYTOYK;

XKectkas, HeoTKIIIOYaeMast KJIaBUaTypa: HaJM4ue,
Pycckas packnanka KilaBUaTyphl: HATHYHE;
JlnaroHanb 5kpaHa: He MeHee 15,6 nrolMOB;
Paspemenne skpana: He MmeHee 1920x1080 mukceneii;

1 mr.
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KonuyectBo saep nporeccopa: He MeHee 4,

KonnyectBo noTokoB: He MeHee §;

bazoBas TakToBas yactoTa npoueccopa: He meree 1 ['T';
MaxkcuMaibHas TAKTOBas 4acToOTa mporeccopa: He meHee 2,5 ['Tm;
Kam-mamsarte mporeccopa: He MeHee 6 MOaiit;

OOBbeM yCTaHOBJICHHOH OlepaTHBHON NaMsITH: He MeHee 8 ['0aiiT;
O0beM MOoAIEPKUBACMO# OTIEPATUBHOM MaMSITH (1151 BO3MOXHOCTH
pacmpenus): He meHee 24 ['0aiT;

O6mbem Hakorutens SSD: ve menee 240 I'0aiiT;

Bpems aBTOHOMHO# paboThI OT OaTapen: He MeHee 6 Jacos;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIsTOpoM: He 6oinee 1,8 kr;
Buemnnit untepdeiic USB crannapra He Hmxe 3.0: He MeHee Tpex
CBOOO/THBIX;

Buemnuii unrepgeiic LAN (ucrosp30BaHne NEPEXOAHUKOB HE
HPEeyCMOTPEHO): HATMYHE;

Hanuuue moaysieit u uatepdeiicoB (MCMOIb30BaHUE MIEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;

BecripoBosHas cBsi3b Wi-Fi: Hanunuune ¢ monuepxkoii crannapra IEEE
802.11n unu copemennee; Web-

KaMmepa: Hamnane; MaHumymsiTop

"MBIIIG'" HAJTUYUE;

[IpenycTaHoBiIeHHas ONEPalMOHHAs CHCTEMA C TpaprUecKuM
MOJIb30BaTEILCKUM HHTepdeiicom, obecnieunBatomias paboTy
pacrpocTpaHeHHBIX 00pa30BaTEFHBIX U OOMIECUCTEMHBIX TTPHIIOKEHHIA:
HaJIN4ue.

14.

Tenexka-xpaHunuiie
HOYTOYKOB

THI KOPITyCca: METaT;

BO3MOKHOCTh 0€30IaCHOTr0 3alUIEHHOT0 3aMKOM XpaHEHHs HOYTOYKOB:

HaJInu4ue,

1 mr.
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BO3MOXXHOCTbH 3apsIKM HOYTOYKOB: HAaJM4Ke, OJACPKKA HOYTOYKOB U3
KOMIIJICKTA TIOCTABKH;

nHanuuue poyrepa Wi-Fi crangapra 802.11n wiu coBpemennee: 1 T,
MOJ/IEPKKA HOYTOYKOB M3 KOMIIJIEKTA TOCTaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJAEpPkKKa HOYTOYKOB M3 KOMILJIEKTa
MMOCTABKH,

Hanpsokenne nuranus: 220B\500;

[Torpebnsiemast MorHOCTh, BT (Makcumym): 2500;

[TotpebasieMblii TOK, A (MakcuMyM): 12;

JUlvHa MIHYpa 3JIEKTPONUTAHUS: OT 2,5 METpa;

3amuTa OT IepeHarnpsHKeHUs, KOPOTKOTO 3aMbIKaHUS: HAINYHE;
Koneca nns nepeaBmkeHus ¢ TOPMO30M: HAJIUYHE.




