MeTtoauyeckue peKOMEHAAMU
1O CO31aHNI0 U PYHKIIHOHUPOBAHUIO B 00111€00pa30BaTEJIbHbIX
OPraHU3alHAX, PACHOJIOKEHHBIX B CeJIbCKOI MECTHOCTH M MAJIBIX TOPOAAX,
LEHTPOB 00PAa30BaHMS €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOM
HAIPaBJIEHHOCTEH

Pa3paborano npu yyactuu
OI'BHY «OUITN»



1. Oo01Me moJIoKeHus

Hacrosimmme Meroanueckue pekoMeHnanuu (nainee — Pexomenparm)
HarpaBjeHbl Ha OOECIEUECHUE EIUHBIX OPTaHU3AIMOHHBIX U METOAUYECKUX
YCIOBUM  CO3laHUs M OOMMX MOAXOAOB K  (GYHKIMOHUPOBAHUIO B
o011e00pazoBaTeNbHbIX OPraHU3alUIX, PACTIOIOKEHHBIX B CETLCKOM MECTHOCTHU U
MaJIbIX TOPOJIax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOM
HampaBieHHocTed «Touka pocTtay, B LeNsAX oOecreyeHus: peau3aluu
dbenepanbHoro mnpoekra «CoBpeMeHHas IIKOJa» HAIMOHAIBHOTO MPOEKTa
«O0pazoBanne» (manee — GeaepibHBIA TPOEKT), B TOM YHCJIE yCTAHOBJICHUS
TpeOOBaHUIl K pe3yabTaTaM HCIOIb30BaHUs CYOCHUANN U3 PeepalbHOTO OroIKeTa
oromkeram cyobekToB Poccuiickoil @enepannu Ha cCOOUHAHCUPOBAHUE PACXOIHBIX
00s3aTenbeTB cyobekTOB Poccuiickoil denepany, BOSHUKAOIIMX MPU peau3aiu
PETHOHATBHBIX MPOEKTOB, 00E€CIEUNBAIOIINX JOCTHXKEHHUE IIeJIeH, MmoKa3zareyien u
pe3yabpTara (denepanbHoro mnpoekra «B o00mieoOpa3oBaTeIbHBIX OpraHU3ALUIX,
pAacCIoONOKEHHBIX B CEIbCKOM MECTHOCTM W MAaJlbIX TOpOJaX, CO3[aHbl U
GYHKIHOHUPYIOT LIEHTPBI 00pa30BaHUs €CTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOM
HaIPaBJICHHOCTEM.

[IpuBenennsie B HactoAmux PexomeHmanusx TpeOOBaHUS —SIBISIOTCS
MUHUMAJIbHBIMU. Opranbl HCIOJIHUTENBHOW BiacTd CcyOBekToB Poccuiickoit
®denepanuu (opraHbl MECTHOTO CaMOYIIPABIIEHUs) TIPU peaIn3allid MEpONpUITUN
N0 CO3/JaHMI0 M (PYHKIMOHUPOBAHUIO B 00IIE00pa30BaTENbHBIX OpraHU3aLHUsX,
PAaCoOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJjIbIX rOpoAax, LEHTPOB 00pa30BAHMS
€CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOM HampaBiaeHHOcTel «Touka poctay
(manee — Lentpel «Touka pocrta») BHpaBe oOecneynBaTh TPEOOBAHMS,
MPEBBIIIAIONINE YCTAHOBICHHbIE HACTOSIIIMMU PeKOMEH 1allusMH.

Hemsimu cozmanus LlentpoB «Touka pocTtay SBISETCS COBEPIIEHCTBOBAHUE
YCIOBUM JUIsl TOBBIINICHHWS KadyecTBa 00pa3oBaHUsi B 00HI€00pa30BaTENbHBIX
OpraHU3alusgX, PACIOJOKEHHBIX B CEIbCKOW MECTHOCTM U MalbIX Tropojax,
paciiupeHHsi BO3MOXHOCTEH OOy4aroluxcs B OCBOCHHUU Y4YEOHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOM H  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEW, MPOTrpamMm
JOTIOTHUTEIBHOTO ~ 00pa30BaHMsI  €CTECTBEHHO-HAYYHOW U TEXHHUYECKOU
HAIPaBJICHHOCTEMH, a TAKXKE JIJIs1 IPAKTUIECKON OTpabOTKH y4eOHOTO MaTepHraa o
y4eOHbIM TipenMeTam «Duznkay, « Xumus», «buomorus».

Lentpsl «Touka pocTay obecrieunBarOT MOBBIINICHHE OXBaTa 00yUYarOIINXCS
o01reo0pa3oBaTeNbHbIX OPraHU3alMi, PACHION0KEHHBIX B CENbCKOW MECTHOCTU U
MajblX TOpOJax, MNpPOrpaMMaMH OCHOBHOTO OOIIEro M JIONOJHUTEIHLHOTO
0o0pa30BaHUs €CTECTBEHHO-HAyYHOW W TEXHOJOTMYECKOW HaIpaBJIEHHOCTEH C
UCIIOJIb30BAaHUEM COBPEMEHHOTO 000OPYA0OBAHMUS.

Opranu3aluOHHO-TEXHUYECKOE,  METOJMYeckoe U MHGOPMALMOHHOE
COMNPOBOXKJICHHE co3anus B cyobekTax Poccuiickoit @enepanuu Llentpos «Touka
pocta»  ocymecTBiasier — dDeneparbHOe  TOCYJAapCTBEHHOE  aBTOHOMHOE
o0pa3oBaTeNbHOE  YUPEXKACHHE  JOMOJHUTENBHOTO  IPO(hecCHOHATBLHOTO
oOpazoBaHus  «AKaJeMHUsl pealn3alid  TOCYJApCTBEHHOW  TMOJUTHKA W
npo(hecCHOHANBHOTO  PAa3BUTUS  PAOOTHUKOB  OOpa3oBaHus MUHHCTEPCTBA



npocselenus Poccuiickoit @enepanumn» (qanee — denepanbHbiii onepaTtop). Ajpec
caira: https:// www.apkpro.ru/.

2. Iopsaaok co3xanusi

Hentpstl «Touka pocTta» MOTYT CO3/1aBaThCs KaK 3a CUET CPEICTB CyOCHIUi
denepanbHOrOo OrHOMKETa B paMKax peanu3anuud  ¢GeAepalbHOTO MPOEKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaxX HUHBIX MPOTPAMM U MPOEKTOB 3a CUET
CpelncTB OrKeTOB cyObeKTOB Poccuiickoii ®enepannu, CpencTB MECTHBIX
OIOHKETOB U BHEOIOPKETHBIX HCTOYHHUKOB.

Coznanue llentpoB «Touka pocTa»  OCylIECTBISIETCS Ha  0ase
001eo0pa3oBaTeNbHbIX OPraHU3aLUM, PACTIOI0KEHHBIX B CEJIbCKOW MECTHOCTU H
MaJIBIX TOPOJax, MPU 3TOM B NEPBYIO ouepenb co3nanue Llentpos «Touka poctay
PEKOMEHAYETCS OCYLUECTBIATH B OpPraHU3alUsIX, IOKA3bIBAIOIIUX HU3KUE
oOpa3oBaTeIbHbIE PE3yIbTaThlI.

B cnyuae co3nanus llentpa «Touka pocta» 3a cueT CpelCcTB CYOCUANM U3
denepanbHOrO O010/KETa B paMKax (enepaibHOro rmpoekTa « CoOBpeMeHHas! IIKOJIa
cyonekT Poccuiickoii denepaiuiul orpeaenser:

- OopraH WCIOJIHHTEIbHON BiacTu cyObekta Poccuiickoit deneparum,
OTBETCTBEHHBIM 3a peaau3alii0 MEPOIPUSTUNA 10 CO3/IaHHUI0 U O0OECIICUCHUIO
dbyukiuonupoBanus IlentpoB «Touka pocta» Ha TeppUTOpUU CyOBEKTa
Poccuiickoit ®enepanuu (PernonanbHbIii KOOPIUHATOD);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO CO3JaHUI0 U (PYHKIHOHUPOBAHUIO
[HentpoB «Touka pocta» cornacHo Ilpumoxennto Ne 1 kK HacTosuuMm
Pexomenmanusam.

KomniekcoM Mep mpu3HaeTcs IUIlaH MEPONPHUSATHN HAa OYEPEAHOW Toj M
JIBYXJICTHUH TJIAHOBBIN ITIEPUO/T, TPEAYCMATPUBAOIIMNA MEPOIIPUSITHUS 110 CO3JaHUIO
u ¢pynkunonuposanuto Llentpos «Touka poctay, BKIIOUYAIOIIUNA B TOM YHCIIE:

MEpONPUATHS, HAMPABJICHHbIE HA co3/laHhe W OTKpbITHE lleHTpoB «Touka
pocTtay;

MEpOTIPUATHSA, HaNpaBJCHHbIE Ha obecrnedeHne (YHKIIMOHUPOBAHUS
enTpoB «Touka pocray;

MEPOTPUSATHS TIO TTOBBIICHUIO TPOPECCUOHAIIBHOTO MaCTEPCTBA PAOOTHHUKOB
enTpos «Touka pocray;

MEpOMNPUITUI MO KOHTPOIIO JOCTHKEHUSI MHUHUMAIIBHBIX TOKa3aTelieu
co3nanus u pyHkuuonuposanus Lleatpos «Touka pocTtay.

PernonanbHblii KOOPAUHATOP B COOTBETCTBUM CO CPOKAMU, YCTAHOBJICHHBIMU
B [Ipunoxxenun Ne 3 k PekoMeHganusm, yTBep>kaacT:

— JIOJDKHOCTHOE JIMIJO B COCTaBE€ PETMOHAJIBHOIO BEIOMCTBEHHOTO
MIPOEKTHOTO O(Quca, OTBETCTBEHHOE 3a co3/lanne U GyHKIuoHuposanue LleHTpoB
«Touka pocray;

— MEpPEeYEeHb MOKA3aTeJIe U HHAUKATOPOB, COOTBETCTBYIOIMX MPUBEICHHBIM
B [Ipunoxenuu Ne 2 x HactodmuM Pekomenaanusam, ux 3HaYCHUH;


https://www.apkpro.ru/

— TepeyeHb O00IIe00pa3oBaTeIbHBIX OpraHU3allid, pPACIONOKEHHBIX B
CEJIbCKON MECTHOCTH M MaJIbIX TOpojiaxX, Ha 0a3e KOTOPHIX MJIAHUPYETCS CO3AaHHE
[entpoB «Touka poctay (1o dpopme, npeacraBieHHon B [Ipunoxenun Ne 3);

— TtunoBoe Ilonoxenue o lleHTpe 00pa3oBaHHs €CTECTBEHHO-HAYYHOU H
TEeXHOJIOTUYECKON HarpaBieHHocTel «Touka poctay ([Ipunoxenue Ne 4).

Co3nanue mnentpa «Touka pocta» Ha 0a3e 0011e00pa3oBaTeIbHON
OpraHu3allid  JIOMYCKaeTCs Kak IyTeM  BBIJCJIECHUS  COOTBETCTBYIOIIETO
CTPYKTYpPHOTO MOJApa3aeieHust 001eo0pa3oBaTebHON OpraHU3aluu, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPAa3/IeIIECHU.

OO6meoOpa3oBaTebHAs OPTaHU3AIUS H3ACT JOKATHHBIA HOPMATUBHBIN aKT
o HazHaueHuu pykoBoautens [{entpa «Touka pocta» (Kyparopa, OTBETCTBEHHOTO
3a (YHKIIMOHUPOBAHUE U Pa3BUTHUE), a TAKXKE O CO31aHuu 1eHTpa « Touka poctay u
YTBEPKACHUHU NOJIOKEHUA O nestenbHocTH LlenTpa «Touka pocray. Tumosas
dopma monoxeHusi o aesrenbHocTH llenTpa «Touka pocra» mnpencraBieHa B
[Tpunoxxenuu Ne 4 k HacTossUM PexoMeH1anusm.

PernoHanbHblli KOOpAMHATOP HE MO3AHEE OHSA OTKphITHS LleHTpa «Touka
pocTa» olecreynBaeT pa3MeElIeHUE B CIEHHAbHO CO3/laHHOM pazzene «lleHtp
«Touka pocta» oduiManbHOrO caiiTa 0011e00pa30BaTENIbHON OpraHu3aluyl B
UH(OPMAITMOHHO-TEJICKOMMYHUKAIMOHHON cetn «HTepHeT» wuHboOpMauu o
co3ganuu W (QyHkiuonupoBanuu llentpa «Touka pocra», B TOM YHCIE
uH(popmanuu 00 00pa3oBaTeNbHBIX Iporpammax, ooopynosanuu Llentpa «Touka
pocTay, IUIAHUPYEMOM PEXKUME 3aHATUM  OOydYaroluxcs, IUIaHUPYEMBIX
MeponpuaTuiax. B cozmanHoM paszgene ouUManbHOTO caiTa oOpa3oBaTelIbHON
OpraHu3allid TaKXe pasMmeniaercs uHGoOpMalus O HAIMOHATBLHOM MPOEKTE
«O0pazoBanue» (B TOM 4YHUCIE JIOTOTHM), afpec caiiTa u opulraibHas CUMBOJIUKA
MununcrepcTBa nmpocsenienust Poccutickoit @enepanumu.

PernonanbHbIi KOOPJIUHATOP obecrieunBaecT uH(popMUpOBaHKE
denepaabHOrO OMeparopa B CiIydae CO3JaHUS Ha TEPPUTOPHH CYOBEKTa
Poccuiickon @enepanuu LlentpoB «Touka pocra» B paMKax MHBIX IPOTPAMM U
MIPOEKTOB, HE OTHOCAIIUXCS K peanu3anuu deaepaibHoro npoekra «CoBpeMeHHas
IIKOJIa» HAIIMOHAILHOTO TpoekTta «OOpa3oBaHUE», 32 CUET CPEICTB OFOKETOB
cyonekToB Poccuiickoit @enepanmu 1 (W) CPEJCTB MECTHBIX OOKETOB U (WJIH)
BHEOIOJDKETHBIX ~MCTOYHHUKOB, a TaK)Ke HaNpaBJICHHE Ha COTJacOBaHUE
denepaibHOMY OIEpaTOPy KOHIEMIUM CO3AaHUS U (PYHKIIMOHUPOBAHMS TaKHUX
LlenTpos.

3. TpeOoBaHus K NOMEIICHUSIM, KOMILJIEKTOBAHHUIO 000pPy/10BaHUEM,
PACXOAHBIMH MATEPUAJIAMH, CPEACTBAMH 00y4YeHHSI U BOCIIMTAHUA

Cozpnanue llentpoB «Touka pocta» npeanonaraeT KOMIUIEKC YCJIOBUH IO
OCHAIIIEHUIO 00pa3oBaTENbHBIX OpraHu3aluii 00OpYyAOBaHUEM, PACXOIHBIMH
MaTepuaiaMH, CpEACTBAMH OOyYEeHHsS] W BOCIUTAHUS JUISI  JTOCTHKCHUS
o0pa3oBaTeIbHBIX PE3YJIBTATOB 10 MPEIMETHBIM 00JacTsIM «EcTecTBeHHOHAYYHBIE
npenmeTe», «EcTecTBeHHble Haykm», «Martematuka u  uH(DOpMaTHKAY,
«OO11ecTBO3HAaHUE U ecTecTBO3HaHME», «TexHomorus», 00pa30BaTEIbHbBIX



mporpaMm oOIIero o0Opa30BaHUS ECTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOM
HaIpaBJIICHHOCTEW, MNpH pealn3alud KypCOB BHEYPOUHOM JEATEIIBHOCTH H
JOTIOJTHUTENBHBIX ~ OOIIEpa3BUBAIONIMX MPOTPaMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKOUN HAIIPABICHHOCTEM.

[lepeuens HampaBiieHHOCTEN peanu3yeMbix Ha 6a3e LlenTpos «Touka pocTay
o0pa3oBaTeNbHBIX MPOTrpaMM MOXKET OBbITh pAcIIUpeH B 3aBUCUMOCTH OT
UMEIOIUXCSA Yy 00I11e00pa3oBaTeIbHBIX OpraHu3allMii  yCIOBUM, a TaKke
NOTPEOHOCTEN YH4aCTHUKOB 00pa30BaTEIbHBIX OTHOIICHH.

Coznanue nentpa «Touka pocTay npeanonaraeT pa3BuTue 00pa3oBaTeIbHON
uHPPACTPYKTYpHl 0011€00pa30BaTEIbHON OpraHu3alii, B TOM YHCIIe OCHAIICHUE
00111e00pa3oBaTeIbHON OpraHU3aIlIH:

— 000pyZI0BaHHEM, CPECTBAMU OOYUEHHUSI M BOCIHUTAHUS JJISI U3ydeHUs (B
TOM YHUCJIE SKCHEPUMEHTAIBHOI0) MPEIMETOB, KYpCOB, IUCLUHUILIMH (MOAYJIEH)
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HAIpaBJICHHOCTEH NpPU peau3alyy
OCHOBHBIX 0011e00pa30BaTEIbHBIX porpaMm U JOTIOJIHUTEIIbHBIX
o011e00pa3oBaTeIbHbBIX IPOrpaMM, B TOM YHCIIE JUIsl PACHIMPEHUS COACPKAHUS
y4eOHbIX npeamMeToB «Dusnka», « Xumusy, «buonorusy;

— o0opy/noBaHUEM, CpeACTBaMU OOYyYEHHS M BOCIUTAHUS JUIsl U3YyYEHUS
OCHOB  pOOOTOTEXHHMKHM,  MEXAaHUKH, MEXATPOHMKH, OCBOEHHUS  OCHOB
MPOrPaMMUPOBAHMS, peaU3aIlMi MPOrpamMM JOTMOJHUTEIHHOTO 00pa30BaHMS
TEXHUYECKON U €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTEN U T. 1.

— KOMITBIOTEPHBIM U UHBIM 00OpYI0BAHUEM.

[lepeyeHb, MUHUMAJIBLHO HEOOXOAUMbIE (PYHKIMOHAIBHBIE U TEXHUYECKUE
TpeOOBaHMS U MUHUMAJIBHOE KOJIMYECTBO 000PYI0BAHHUS, PACXOAHBIX MAaTEPUAJIOB,
CpeACTB 00yueHMs U BocniuTaHus JJis ocHaienus LlentpoB «Touka pocta» (nanee
— UHQPACTPYKTYPHBINA JIUCT), ONPEACNSAIOTCS PermoHalbHBIM KOOPAMHATOPOM C
yueroMm [IpumepHoro nepeuns o0OpyaOBaHUs, PaCXOAHBIX MaTEPHAJIOB, CPEICTB
OOy4eHHMs] W BOCIMTAHMS ISl CO3JaHUs U oOecreueHus (PyHKIIMOHUPOBAHUS
LEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOW HANIPaBICHHOCTH
«Touka pocta» B 0011€00pa30BaTEIbHBIX OPTaHU3AIUAX, PACIOJIOKECHHBIX B
CEJIbCKOIM MEeCTHOCTH U MaJibiX ropojax (IIpunosxkenne Ne 6), mpuMepHOTo TUIIOBOTO
uHQpaCTPyKTypHOro JucTa, onpenensemoro denepanbHbiM oOmepaTopoM, H
HacTosiux PexoMenganumii.

B pamkax ocHameHus —0011€00pa3oBaTeNbHBIX ~ OpPraHu3aluil  Mpu
dbopmupoBaHun HH(PpaCTpyKTypHOro JHcTa cyobekT Poccuiickoit denepanmu
BIIpaBE€ BBIOpaTh CTAaHAAPTHBIA WM TPO(PUIBHBIA KOMIUIEKT OOOpYAOBaHMS,
MPE/ICTABICHHBIA B TPUMEPHOM MEepeyHe 000PYI0BAHUS, PACXOIHBIX MAaTEPUAJIOB,
CpeACTB OOydeHHss M BocnuTaHus s ocHamieHus LlentpoB «Touka poctay
(ITpunoxxenne Ne  6). [l  MaJOKOMIUIEKTHBIX  OOIIE00pa30BaTEIIbHBIX
opraHmM3anMii' 00beM €IMHMI[ CPEICTB OOYYEHMS W BOCIHMTAHUS (POPMHUPYETCS B
MEHBIIEM KOJINYECTBE.

! MaJIOKOMIIIEKTHO 0011Ie00pa30BaTeNbLHON OpraHu3ayell B paMKaxX Peaan3aliyd MEPOIPHUIATHH 10 CO3JAHHUIO
(hYyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON W TEXHOJOTHYECKOH HAIMpaBICHHOCTEH MPHU3HAETCS
o0meoOpa3oBaTenpHasl OpraHW3aNys, YHUCICHHOCTh KIIACCOB-KOMIUIEKTOB B KaXIOW W3 Mapaiesiell KOTOpou
COCTaBJISICT He OoJiee | eMUHUIIBL.



[IpodunpHbIi KOMIUIEKT OOOpYyIOBaHUS MOXKET ObITh BBIOpaH IS
o01reo0pa3oBaTeNbHbIX OpPraHu3aliii, UMEIOIMX Ha MOMEHT CO3/aHUs IIEHTpa
«Touka pocta» HAbOp cpencTB OOyUYEeHHs] U BOCIIMTAHMS, MOKPHIBAIOIINIA CBOUMHU
(GYHKUIHMOHATIBHBIMH  BO3MOXKHOCTSIMU  0a30Bbl€ MOTPEOHOCTH TMPU H3YyUYECHUU
npeaMeToB «Puznkay, «Xumus» u «buonorus».

[IpodunbHpIi  KOMIUIEKT 0OOpyAoBaHus obOecneunBaeT 3hPeKTUBHOE
JOCTHXKEHHE 00pa30BaTENbHBIX PE3yJbTaTOB O00YyYalOUMMUCA [0 IporpaMmmam
€CTECTBCHHO-HAYYHOM UM TEXHOJIOTUYECKOM HANPAaBICHHOCTEW, BO3MOXXHOCTH
yIIyOJIEHHOTO M3YYEHHUS OTACIBHBIX MIPEIMETOB, B TOM YHCIIE Ui POPMUPOBAHUS
U300peTaTeNIbCKOro,  KPEaTHMBHOTO, KPUTHYECKOTO  MBIIUICHUS,  Pa3BUTHS
(GYHKIIMOHATIBPHOW TPAMOTHOCTH y OOY4YaroIIMUXCs, B TOM YHCIE €CTECTBEHHO-
HAay4YHOU M MaTEMATUYECKOU.

[Ipu QopmupoBaHuM HHPPACTPYKTYpHOTO JUCTA U3 MPOPUIBHOTO
KOMIUIEKTa B 0053aT€IbHOM IOPSJIKE 00eCcTIeunBaeTCsl BEIOOP CPeACTB O0yUEHUs U
BOCIIMTAHUS HE MEHEe YeM MO0 TpeM y4eOHbIM npeameraM («Duzukay, «Xumus»,
«buonorus») u KoMmbplOTepHOro obOopynoBaHus. OcTaBimidecs IO HUTOram
oIpesesieHus] 00s3aTeIbHOTO 000PYAOBAaHUS CPEJCTBA, MPELyCMOTPEHHbBIE IS
ocHaulenust lLlentpa «Touka pocra», pacnpeenstoTcss Ha HpuoOpeTeHue
JIOTIOJIHUTENBHOTO  O0OpY/OBaHUS, BXOJALIETO B IEpeYeHb OOOPYIOBaHMUA,
pacxXoAHbIX MAaTEpPHANIOB, CPEACTB OOydYeHUS U BOCIUTAHUS MNPO(UIBLHOTO
komruiekTa ([Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIALIUSIM).

[Ipu BBIOOpPE AOMOIHUTENBHOIO O0OPYJOBAaHUS TAKXKE CIEIYET YUUTHIBATH
cnenquuKy W MOTPEOHOCTH OTpaciel SKOHOMUKH cyObekTa Poccuiickoit
denepanum.

Pernonanbublii KOOpZAHUHATOP oOecreynBaeT COTJIACOBAaHUE
c(OpMHPOBAHHOTO B COOTBETCTBUHU C TUIMOBOM (POpMOI HHPPACTPYKTYPHOTO JUCTA
¢ DenepasbHBIM ONEPATOPOM B COOTBETCTBHM C PEIIAMEHTOM, OIPEIEISEMBIM
denepanbHBIM ONIEPATOPOM.

[Ipu npencraBieHWHM Ha corJlacoBaHHE WHQPPACTPYKTYPHOIO JIKCTA,
C()OPMUPOBAHHOTO W3 CTAHJAPTHOIO KOMILJIEKTa, PerroHanbHbI KOOpAUHATOP
IIPEIOCTABISAET NOATBEPKIACHUE OTCYTCTBUS B COOTBETCTBYIOIIEH
oOpa3oBaTeNbHOM  OpraHM3alld{,  OCHAIllEHWE  KOTOpOM  IIaHUpYyeTcs,
00Opy/IOBaHUs, PACXOJHBIX MAaTE€pUAJIOB, CPEICTB OOY4YEHHS W BOCHUTAHMUS,
yKa3aHHBIX B MIEPEUHE.

OGpazoBaTenbHble OpraHM3alud, Ha 0a3e KOTOPhIX CO3MAIOTCI U
¢bynkunonupyror  Llentpsl  «Touka pocTa», JOJKHBI — COOTBETCTBOBATH
JEUCTBYIOLIUM TPEOOBAHUAM K YCTPOUCTBY, COACPKAHUIO M OPraHU3aLUU pexUMa
paboThl 00pa30BATENBHBIX OPTAHU3AUN U MHBIM HOPMATUBHBIM MPABOBBIM AKTaM,
ONPENENSAIONMM TpeOOBaHUSI K OpraHu3aludyd OOUIEr0 M JOTIOJHUTEIHHOTO
oOpa3oBaHUs JICTCH.

[Tomemenust (pyHKIIMOHATBHBIC 30HBI, B TOM YHCJE y4eOHBIE KAOWMHETHI
¢buzuku, xumuu, ouonorun) Llentpa «Touka pocta» pekoMeHayeTCs pacnojararh B
npenenax OJHOro 34aHusl.

[IpoektupoBanue, 30HupoBaHue nomemeHud LlenTpoB «Touka pocta» u
ONpENENCHUE AU3alH-PEIICHU OCYHIECTBISETCS C Y4YE€TOM PYKOBOJACTBA IIO



POEKTUPOBaHUIO ILEHTpoB «Touka pocra», yTBepxkaaemoro denepalbHbIM
OTIEPaATOPOM.

[Ipu npoexktupoBanuu, 30HUpoBaHuu nomenieHuit Llentpos «Touka pocta»
CIelyeT YYHUTBhIBaTh OCOOCHHOCTH OOOPYIOBaHHUSA, PACXOAHBIX MAaTEepUaJIOB,
cpenctB  oOy4eHUSs M BOCHUTAHUS, KOTOpPhIM OyneT  oOecrneyuBaThes
oOpa3oBarebHasi OpraHu3aIusl.

[IpoexT 30HMpoBanus nomenieHui Llentpos «Touka pocta» npeacrapisercs
denepanbHOMY ONEpaTOpPy OJHOBPEMEHHO C IPEICTaBICHUEM HHPPACTPYKTYPHBIX
JIUCTOB.

4. Oprann3aunﬂ OﬁpaSOBaTeJILHOﬁ ACATCIbHOCTH

OOpaszoBaTenbHass JAesATENbHOCTh Ha 0a3e ueHTpoB «Touka pocta»
OCYIIECTBIISIETCS IO 00pa30BaTEIbHBIM MIPpOrpaMMaM OOIIETO U JIOMOJIHUTEIHLHOTO
oOpa3oBaHUs.

TpebGoBanus k QopMary opraHuzanud 00pa30BaTENbHON JESITEIbHOCTU
peryaupyroTcst HacToAmuMu PexomeHaanusiMu U MHBIMH UH(POPMAIMOHHBIMHU U
METOAMYECKUMU MaTepuaiaMu deiepanibHOro oneparopa.

HamnpaBnenus peanuszyeMbIX ¢ UCTOIb30BaHueM pecypcoB LlentpoB «Touka
pOCTa» pOorpamMm OIPEACIISIIOTCS B COOTBETCTBUH C METOJAMUYECKUMHU MaTepHrallaMu
U PEKOMEHAAIMSIMH, YCTAaHABIMBACMBIMH H aKTyalM3upyeMbIMu DenepaabHbIM
OIMEepPaTOPOM.

Ha ©6aze muentpoB «Touka pocTta» oOecrneuuBaeTcs peaau3aius
oOpa3oBaTeIbHBIX MPOTPAMM  €CTECTBEHHO-HAYYHOM U  TEXHOJOTHYECKOU
HaIMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpPeOOBAHUSIMU
3aKOHOJAaTEIbCTBA B chepe 00pa30BaHMs U C yUIETOM peKoMeHaannii denepaibHOro
ormeparopa. B oOs3aTenpbHOM Tmopsiike Ha 0Oaze 1eHTpoB «Touka pocTay
oOecrieuynBaeTCs OCBOCHHE OOYyYarOUUMHUCA Y4YEOHBIX MpeaMeToB «Du3nkay,
«Xumus», «buonorus» ¢ HCHOIB30BAHUEM MPUOOpETaeMoro o0OpyI0BaHUS,
PACXOJHBIX MAaTEPHAIIOB, CPEACTB OOYUCHUS U BOCIIUTAHUS.

He menee 1/3 oObema BHEYpOUHOU ACATEINBHOCTA OOYYAIOUTUXCS JTOKHO
OBITH OPUECHTUPOBAHO HA TOJIJICP’)KAHUE €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOU
HaIpaBJICHHOCTEH 00pa30BaTeNbHBIX MPOTpamMM, MPU 3TOM OOBEM MpOorpamMm
€CTECTBCHHOHAYYHOM HAMPaBJICHHOCTH HE MOXET COCTaBiisiTh MeHee 20% ot
oOmiero o0bemMa BHEYPOUHOHM nedaresbHOCTH. OOpa3oBaTeNbHbIE MPOrpaMMBbl IO
JIPYTUM  HaAMpaBiICHHOCTSIM TP  HAJIWYUKW  BO3MOXKHOCTH  PEKOMEHIYETCS
IUIAHUPOBATh C UCMOJIb30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pazpabotka pabounx mnporpamMm no mnpeameraM «Duszukay, «XumMus»,
«buonorusy, y4eOHBIM MpeAMETaM €CTeCTBEHHO-HAYYHOW W TEXHOJIOTUYECKOU
HaIMpaBJICHHOCTEW W3 YacTh Yy4eOHOro IIaHa, (OPMHPYEMOW YydaCTHUKAMH
oOpa3oBaTeNbHBIX OTHONICHUH, TMPOrpaMM BHEYPOUHOH NIEATCIILHOCTH W
JIOTIONIHUTEIBHOTO ~ 00pa30BaHUSl  OCYIIECTBISIETCS  00IIe00pa3oBaTeIbHBIMU
OpraHU3aIlUsIMH, B KOTOPBIX CO37AI0TCS IEHTPHI « Touka pocTay, CaMOCTOSITENIBHO C
Y4ETOM METOJIMYECKUX MaTepuasioB U pekoMmenaanuu denepanpbHOro omneparopa.
Peanuzamus o0pa3oBaTelbHBIX MPOTPAMM JOMOJIHUTEIHHOTO 00pa3oBaHUS B



MaJOKOMIUIEKTHBIX 00IIe00pa30BaTeIbHBIX OPraHU3AIUSAX OCYIIECTBISETCS MpPH
HAJIMYUM Yy OpraHU3allid COOTBETCTBYIOIIMX YCIOBHM. [ MamOKOMIIEKTHBIX
o01reo0pa3oBaTeNbHbIX OpPTaHU3alMi JOMYCKAeTCs OTCYTCTBHE JIMIICH3UW Ha
JOTIOJTHUTEJIbHOE O00pa30BaHUE W pPeAU3yeMbIX MPOrpaMM JIONOJHUTEIHLHOTO
oOpa3oBaHus.

Pexomenpanyu no UCIOIB30BAHUIO CTAHAAPTHOT'O KOMIUIEKTa 000pY/10BaHUS
[lentpa «Touka pocTra» MHpHU peanu3aldd MPOrpaMM E€CTECTBEHHO-HAyYHOW U
TEXHOJIOTUYECKOW HalpaBlIeHHOCTEN onpeneneHsl B [lpumoxenun Ne 5 k
HACTOSIIIMM PexoMeHaanusiM.

CompoBokaeHME M METOJMYECKOe  OOEeCleYeHUEe  MCIOJIb30BaHUS
npoIIIBHOTO KOMIUIEKTa OOOpyZOBaHUS B 00pa30BaTEIbHOW ESATEIHHOCTH
neHTpoB «Touka poctay ocyuiecTBisieT DeaepanbHbIi OnepaTop.

Meroauueckue Marepuanibl, pa3padOTKH U MHbIE MaTepuajbl O BOIPOCAM
UCIIOJIb30BaHUSI TPO(PUIBHOTO KOMILIEKTa O00OpYJI0BaHUs pa3padaThIBAOTCH,
aKTyaJM3UPYIOTCS U pacnpocTpaHstorcs PenepanbHbIM OMEPaTOPOM, B TOM YHCIIE
C TPUMEHEHHEM COBPEMEHHBIX MeJua WHCTPYMEHTOB (BHUICO, BeOWHAp,
myOJIUKaIm).

@denepalibHBIM  ONIEPATOPOM HA PETYJSIPHOM OCHOBE 00€CIeYNBaCTCS
IPOBEJCHUE METOJMYECKUX U OOydyarolUuX MEpONpHUITHH 10 BOIpocam
opraHuzanuu oOpazoBaTenbHOoro mporecca B llentpax «Touka poctay c
IpUMEHEHUEM NPO(UIBHOTO KOMIUIEKTa 000pYAOBaHMS, OKa3aHUE METOINYECKON
MOMOILY NpH pa3zpaboTke yueOHbIX MAaTEPUAIIOB, 3aJJaHUH J1JIs1 COBEPIIEHCTBOBAHUS
MPAKTUYECKONM MOJATOTOBKM OOYYalOIUXCs MO YYEeOHbIM MpeaMeraM, Kypcam
BHEYPOUYHOU JI€ATENbHOCTH, TOMOJHUTEILHOTO 00pa30BaHus AETEl.

[lenarornyeckue paOOTHUKH, OCYLIECTBISIOIIME JEATEIbHOCTh Ha 0ase
[lentpoB «Touka poctay ¢ MpuMeHEHUEM NMPOYUIHLHOTO KOMIUIEKTa 000PY10BaHUS,
OpOXOJAT OOy4YeHHE IO MporpaMmaM JOMOJHUTEIBLHOTO MpOo(hecCHOHATBHOTO
oOpa3zoBanus (Kypchl TOBBIIMICHUS KBanudukanuu) uz DenepalbHOTO peecTpa
nporpamm  JII1O. TloBeimenne kBanuduKaMU TMEIaroruiyeckKux pabOTHUKOB
OCYLIECTBIISIETCS HE PEKE OJHOIO pa3a B TPH roja.

S. Opranu3zanMOHHO-METOAMYECKOE CONPOBOKICHHE U UCII0JIb30BAHUE
UHOM CO3JaHHOW B paMKaXx peaju3alui HAUOHAJIBLHOI0 MPOEKTA
«O0pa3oBanne» HHPPACTPYKTYPbI

B nemax KOMIIEKCHOTO CONMPOBOXAECHUA AesATeabHOCTH LleHTpoB «Touka»
®enepabHBIM  ONIEPATOPOM OOECIIEUMBAETCS OCYLIECTBICHHE IyOJMKALMA U
OOHOBJIEHUSI METOJMYECKUX MaTepUalioB, BKIIIOYAIOIIUX Yy4eOHO-METOAMYECKHUE
MaTepHuanbl (MHCTPYKIUU, METOUYECKHE TOCOOMS, UH(POPMALIMOHHBIE MAaTEPHAIIBI,
NIEPEYHH PEKOMEHIYEMBIX JINTEPATYPHBIX HCTOYHUKOB, BUAEOMATEpUabl U JIp.), a
TaK)K€ MaTEPHAJIBI [TO UTOraM MPOBEAEHUS MeEpoNpUsATU DenepabHOro orepaTopa
(BeOUHApBI, CEMUHAPBI, KOH(PEPEHIIUN, COBEIAHUS U . ).

Jlnsa neparornueckux pabotHukoB LlentpoB «Touka poctay denepanbHbIM
orepaTopoM  OOECHeurMBaeTCs MPOBEACHHE TEMATUYECKUX BEOMHApOB |
00pa30BaTEeNbHBIX MEPONPUATUH, HAMPABICHHBIX Ha pPa3bSICHEHHE BOMPOCOB



peann3anuu 0OpazoBaTeNbHBIX mporpamm Ha 6aze llentpoB «Touka pocTta» ¢
IPUMEHEHUEM IPOPUIBHOIO KOMIUIEKTa 000PY10BaHMS.

Jlis PeroHanbHBIX KOOPAMHATOPOB M PYKOBOSIINUX paOOTHUKOB LleHTpoB
«Touka pocray @enepanbHblil oniepaTop 0OECIeUnBAET NPOBEACHUE TEMATUUECKUX
BEOMHApOB, HAIPABICHHbIX HA JIONOJHUTENIBHOE pPa3bsiCHEHUE BOIIPOCOB,
OTHOCSIIIIUXCS K UCIOJHEHUIO KOMIIEKCOB Mep (JOPOKHBIX KapT) M0 CO3JaHUI0 U
¢ynkuonupoBanuio llentpoB «Touka pocTay, TOCTHKEHUIO YCTAHOBJICHHBIX
nokasareyield (PyHKIIMOHUPOBAHUS, WCIOJIb30BAaHUI0O WHOW CO3JaHHOM B paMKax
pealn3aiuy HalMoOHaJIbHOTO MpoekTa «O0pazoBaHue» HHOPACTPYKTYPHI.

B umemsix 5>@dexkTuBHOI OpraHM3alMOHHO-METOIMYECKON TMOIAEPKKU
co3nanus M (QynkunonupoBanus llentpoB «Touka pocta» Ha TEppPUTOPHUH
cyorektoB  Poccuiickoii ~ ®enepauuum  PerMoHambHbIM  KOOPAMHATOPOM
oOecrieunBaeTcsd BOBJIEYEHHE JETCKHX TEeXHONapkoB «KBaHTOpuym», LEHTPOB
nudpoBoro oopazoanus aeten «IT-ky0», KIIOUEBBIX LIEHTPOB JONOJHUTEIBHOTO
oOpaszoBanust «JloM HaydHOU Kosabopauuu» B AestenbHOCTh LleHTpoB «Touka
pocTa» B cieayromux (popmarax:

1. IlpoBeneHue COBMECTHBIX MEPONPUATUNA JUId OOYYaIOIIUXCS U
NeAarornyeckux pabOTHUKOB 0OIIe00pa3oBaTeNbHBIX OpraHu3aluid, Ha Oase
KOTOpBIX co3naroTcs LlenTprl «Touka pocra» (oOydaroniue ceMUHApbl U MacTep-
KJIacChl IO BOINPOCAM HCIIOJIb30BAHUS O0OPYJOBaHMs, CPEACTB OOY4YEHHUS WU
BOCIIUTAHUS; METOJMYECKHE MEpPONpHUATHS MO  BOOpocaM  pa3pabOTKH,
COBEPILIECHCTBOBAHMUSI M BHEIPEHHUS MPOrpamMM JOMOJHUTENBHOTO OO0pa3oBaHUs
€CTECTBEHHO-HAYYHOW M TEXHUYECKOW HAIIPaBJIEHHOCTH, OPTraHU3ALIMH BHEYPOUHOU
NEeATEIbHOCTH  OOyYarou[uxcsl;  MHAWBUAYaJbHbIE  KOHCYJIbTALMM IS
NeJaroru4eckux pabOTHUKOB, B TOM YUCJIE B PEKMME OHJIANH; 3aHATUS IPOSKTHOM
NeSATEIbHOCTBIO; KOHKYPCHBIE U COPEBHOBATEIbHBIE MEPOIIPUATHS IS AETEH U 1. ).

2. Oprasmzanuss W y4YacTHE B PETHOHAJIBHBIX M MEKPETMOHAJIBHBIX
KoH(pepeHuuax, d¢ectuBansix, (opymax 1Mo o0oOMEHYy OINBITOM paboOThl Ha
BBICOKOOCHAILIEHHBIX YYEHUKO-MECTAX, B TOM YHUCJIE 10 PEAIM3ALNN PEIMETHBIX
obnacteii  «EcTecTBeHHOHayuHble  TpenMeTb», «ECTeCTBEHHBIE  HAyKW»,
«Martematnka u uH(popMmaTtuka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«TexHoJorHus», a TaKkKe MPOTrpaMM JOIMOJHUTEIBHOTO 00pa30BaHusl €CTECTBEHHO-
HAay4YHOU Y TEXHUYECKOM HAIIPABICHHOCTEM.

3. Y4yacTue permoHaJbHBIX KOOPJIWHATOPOB, MpeacraButeneil LleHTpos
«Touka pocTa» ¥ UHBIX LIEHTPOB, (DYHKIIMOHUPYIOUIUX HA TEPPUTOPHUH CyOBEKTa
Poccuiickon ®@enepanuu, B MeponpusaTusax PenepanbHOro oneparopa.

I'padux meponpusiTui, KBOTHI Yy4YacTHs, COAEpKaHUE U TEXHOJOTUHU
MIPOBEACHUS MEpONPUATUN TOBOJSTCS denepanbHbIM OnepaToOpoM
JOTIOJTHUTEIIBHO.

4. Opranu3zanusi 1 yyacThe B IpOBEJCHUH HWHGOPMAIIMOHHBIX KaMIIaHUH 110
NOMYJSPU3AlMd  HAllMOHAIBHOTO TmpoekTa «OOpa3oBaHHe» Ha TEPPUTOPHUH
cyobexToB Poccuiickoit denepannn, B TOM YUCIE COOBITHSIX, TPOBOAUMBIX IS
KOHCYJIBTALIMOHHOI'O COIPOBOYKJEHUSI POAMUTENECH (3aKOHHBIX HPEICTABUTEIEN )
OOYYarOIINXCS O BOZMOXHOCTSIX JIJISI pa3BUTHS CTIOCOOHOCTEH M TaJTaHTOB UX JETEH,



npo(ecCHOHANBPHOM  OpPUEHTAllMM M YCHEIIHOTO  OCBOEHHUS  OCHOBHBIX
o0pa3oBaTeIbHBIX TPOrpamMM O0IIero 00pa30BaHuUs.

5. Pa3paboTka, yTBEp>KICHUE M peaju3allds CETEBbIX 00pa3z0BaTEIbHBIX
MIPOTPaMM C UCIIOJIb30BAHUEM BBICOKOOCHAILEHHBIX YYEHHUKO-MECT, CO3aHHBIX B
cyobekte Poccuiickoit ®epepanuu B paMKaX ~HalMOHAJIBHOTO  IMPOEKTa
«O0Opa3zoBaHue», B TOM YHCJIE COBMECTHO C JIETCKUMU TEXHOIMApKaMH
«KBanTOoprym».

6. BoBieuenne oOydaromuxcs o0mieoOpa3oBaTebHBIX OpraHu3aliuii, Ha 6a3e
KOTOpBIX co3natorca U GyHkuoHupyot Lentpsl «Touka pocta», B pa3nudHbie
(GbOopMBI  COMPOBOKIACHUSI M HACTABHUYECTBA C HCIOIH30BAHHEM KaJIPOBBIX
pecypcoB, 0OeCHeuMBaIOMUX pabOTy BBICOKOOCHAIIEHHBIX YYEHHUKO-MECT,
co3JaHHbIX B cyObekTe Poccuiickoit denepaiinu B paMKax HallMOHAIIBHOTO IIPOEKTa
«O0pa3oBaHue» € y4YETOM METOAOJOTHM (LIEJIEBOM MOJENN) HAacCTaBHUYECTBA
oOyvaroluxcss A OpraHu3aluii, OCYIIECTBISIOIUX  00pa30BaTEIbHYIO
NEeATEIbHOCTD 1o 00111€00pa30BaTEIbHbBIM, JOTIOJIHUTEIIbHBIM
o0mieoOpa3oBarelbHBIM M IporpaMmMaM  CpeJHero  npo¢)eCCHOHaIBLHOTO
oOpa3oBaHMsI, B TOM 4YHCJIE C NIPUMEHEHHEM JYYIIUX HPAKTUK OOMEHa OIBITOM
MeX1y 00y4aroUMMHCS.

enTps! «Touka pocTa» UCTIONB3YIOT HH(PACTPYKTYPY U KaJPOBBIE PECYPCHI
JETCKUX TEXHOIAPKOB «KBanTOpHYMY», CO371aBa€MbIX Ha 0aze
o01eo0pa3oBaTeNbHbIX OpPraHU3aluid, s pPa3BUTUS MPOEKTHON IEeATEIbHOCTH
oOyuaronuxcs. Ilegarormueckue pabotuuku  LlentpoB  «Touka  pocray
00€eCreynBaOT ydyacTue OoOy4arouuxcsi B MEPONPUATHUSIX JETCKUX TEXHOIMAPKOB
«KBaHTOpHYM» C yJIaJIEHHBIM UCIOJIb30BaHUEM 000PY0BaHUS, CPEICTB O0yUEHHUS
Y BOCIIUTaHUsA, a TAK)KE TPUHUMAIOT Y4acCTHE B OPraHU3yeMbIX UMU CEMHUHApPAX M0
JeMoHcTpauu 3(pPEKTUBHOTO OMbITA PeaAT3alMi 00pa30BaTEIbHBIX €CTECTBEHHO-
HAyYHOW, TEXHOJOTMYECKOM W  HHBIX HANpPaBJIICHHOCTEW CpEeId  HHBIX
o01reo0pa3oBaTeNbHBIX OpPraHU3aIlfil, pacloIOKEHHBIX Ha TEPPUTOPUH CyOBEKTa
Pocculickon ®@enepanumu.

PernonanbHbIM KOOPIMHATOPOM Ha TeppuTOopuu cyOwnekTta Poccuiickoi
@denepanuu  obecrieunBaeTcsi paboTa MO TOIAJEPKKE 0011e00pa3oBaTeIbHbBIX
OpraHu3alvii, TOKa3bIBAIOIIUX HHU3KHE O0O0pa3oBaTEeNbHbIE PE3yJbTaThl, C
UCIOJIb30BaHUEM HMH(PACTpyKTyphl U KaapoBoro obecrneueHust Llentpos «Touka
pocta» B paznuyHbIXx (opmarax (COBMECTHas peanu3aius oO0pa30oBaTeIbHBIX
porpamm, MpoBeJAeHUE 00yUalOIIMX MEPONPUATUNA, CEMUHAPOB, KOHCYIbTAIIUN U
np.).

[Ipu npoBeAeHUM pa3TUYHBIX MEPONPUSTHI, CBA3AHHBIX C peanu3anuen
HallMOHANBHOrO MpoekTa «OO0pa3oBaHME», HCIOIb30BAHUEM COOTBETCTBYIOIICH
UHOPACTPYKTYPHI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJIKHO ObITH 00ECIIEUEHO
uX HMH(OPMALIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B CPEICTBAX MAacCOBOM
uH(OpMAIUK, COIMAIBHBIX CETSIX, Ha caliTaX 0O0pa30BaTEIbHBIX OPTaHU3AIMMA C
UCITOJIb30BAaHUEM bupmeHHon CUMBOJIMKHA HAllMOHAJIBHOTO MPOEKTa
«O0pazoBaHue».

Nudpopmanusa o6 ydactum lLlentpoB «Touka pocTta» B MEpONPUATHAX
HampaBisiercss  DenepanbHOMY — omepatopy B paMKax — €XKEKBApTaJIbHOIO



MOHHUTOPHHIA.

6. TpeooBanus k punancosomy odecnevyenuio llenrpos «Touka
pocTta»

®unaHcoBoe obOecneuenue (GyHkimonupoBanus LlentpoB «Touka pocta»
BKJIIOYAET 3aTpaThbl B COOTBETCTBUU ¢ OOUUMHU TPeOOBAHUSIMHU K OIpPEACIICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE rOCYJApPCTBEHHBIX (MyHUIIMNIAIBHBIX) YCIYT B
cdepe TOIKOIBHOT0, Ha4aJbHOTO 00IIEro, OCHOBHOTO OOIIIEro, CpeIHero o0miero,
cpenHero mpodecCHOHATBFHOTO O0pa30BaHMs, JOMOJHUTEILHOTO OOpa30BaHUS
JIeTe U B3POCIBIX, JOTOJIHUTEIHHOTO MPO(ecCHOHAIEHOTO 00pa30BaHUsI JIJIs JIUI,
UMCIOIUX WM TOJy4YalIllux CcpeaHee mpodecCHoHaNbHOEe O00pa3oBaHUE,
npo¢eCCUOHAIBHOTO 00YUYEHUsI, TPUMEHSIEMBIMH MIPU pacueTe o0beMa cyocuium Ha
(dbuHaHCOBOE OOECIMEUYCHUE BBIMOJHEHUS TOCYAAPCTBEHHOTO (MYHHUITUTIATBHOTO)
3aJlaHds Ha OKa3aHHe rOoCyJapCTBEHHBIX (MYHHUIIMIAIBHBIX) YCIYT (BBIIOTHEHHUE
paboT) rocyJapCTBEHHBIM (MYHHUIIMIAIBHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazoM Munnpocsemenuss Poccum ot 20 Hos06ps 2018 1. Ne 235 wm
BKJIFOYAIOIIMMU B TOM YHUCJIE:

- oIUlaTy TpyJda TNeAaroruyeckux pabOTHUKOB 001e00pa3oBaTebHOM
opranu3zanuu, obecrneunBaronux pynkiuonupoBanue [lentpos «Touka pocTtay;

- MPUOOPETEHUE JOCTATOYHOTO 00BEMA OCHOBHBIX CPEJICTB U MAaTEPUATBHBIX
3aracoB, B TOM YHCJIE€ PACXOJHBIX MaTepHalioB, JJi OOECIEUYCHHUS peaTu3aluu
oOpa3oBaTeIbHBIX MporpaMM B 00bEeMe, HEOOXOAMMOM Jisi HEIMPEPHIBHOM
peanu3zanuu o0pa3oBaTEIbLHOTO MPOLIECCA;

- obecreueHne TeKyIen neaTeIbHOCTH 00111e00pa3oBaTeIbHON OpraHu3auu
1o 00ecTeueHnI0 00pa30BaTEILHOrO Mpoliecca.

IIpu popmupoBanuu 6roxeTa cyobekTa Poccuiickoii denepanuu (MECTHOTO
Oro/pKeTa) Ha OYEPETHOM TOJl U TJIAHOBBIN Mepuoj] He0OX0IUMO MPEAYyCMaTPUBATh
OIO/DKETHBIE AaCCHUTHOBaHHUA B 00BbeMe, HEoOXoauMoMm Juisi  (PMHAHCOBOTO
oOecrnieuenus pynkunonuponanus Llentpos «Touka pocta», B TOM YHCIIE C y4ETOM
COOTBETCTBYIOIIEH UHJICKCALWH.

7. 3akI0UYNTEeIbHDBIE MOJI0KEHUA

[Ipu peanuzanuu MeponpusTUNA B LENAX CO3AaHUs U (YHKIMOHUPOBAHUS
[lentpoB «Touka poctay cyowsekT Poccuiickoit ®enepaunu obecrneunBaeT
coOJI0/IeHNE TpeOoBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA U
3aKOHOJATEIbCTBA O KOHTPAKTHOM CHCTEME B c(pepe 3aKyIlOK TOBAPOB, padboT, yCIyTr
JUTst 00€ecTieueHrs TOCyIapCTBEHHBIX 1 MyYHUIIMTIATBHBIX HYk/1, B TOM YUCJIE B YACTH
oOecrieyeHusi TNOBBIIEHUA A(P(OEKTUBHOCTH, HCKIIOYEHHUS OrPAHMYEHHUS KpyTa
MOCTaBIIMKOB U IMOCTaBIIIEMOTO O0OpPYIOBaHUs, MOBBILICHUS PE3YyJIbTATUBHOCTU
OCYILIECTBJICHUS  3aKYyINOK, OOecleyeHus MpO3payHOCTH, MPEIOTBPAIICHUS
KOPPYMIIHU U APYTUX 3I0YMOTPEOICHUH.

IIpu ocymectBiennn cyobektamu Pocculickoit @enepanuu  3aKymnok
TOBapoOB, paboT, yCIyr C IeNbl0 TPUOOPETEHUs O00O0PYyIOBaHUS, PACXOTHBIX
MaTepuasoB, CPEACTB OOyUEHUs U BOCIIUTaHUs B Lessix co3ganus Llentpos «Touka



pocta» 3a cueT cyocuauu u3 (demepanrbHOro OrOKeTa OrOpKeTaM CyOBhEeKTOB
Poccuiickoit ®eneparun Ha CcoQUHAHCUPOBAHHWE PACXOJHBIX O0053aTENbCTB
cyobekToB Poccuiickoi deneparuu:

- obOecrieunBaeTCsl LIEHTpAIM3alUs 3aKyloK B MOPSAKE, OIMpPEaeIEHHOM
NyHKTOM 7 ctaThu 26 denepanbHoro 3akoHa «O KOHTPAKTHOM cucteMe B cdepe
3aKyNoOK, TOBapoB, pabOT, yciyr Juisi OOeCHedYeHHs] TOCYJapCTBEHHBIX W
MYHULHUNAIBHBIX HYXKI;

- MPUMEHSACTCS HAlMOHAIBHBIA PEKUM B COOTBETCTBHU C TPEOOBAHHUSIMU
cratbu 14 ®@enepanpHoro 3akoHa ot 5 anpenst 2013 r. Ne 44-D3 «O KOHTpAKTHOM
cucteMe B cdepe 3aKymoK TOBapoB, paboOT, ycayr mis oOecCTeUCHHS
rOCYJIapCTBEHHBIX U MYHHUITUTIATLHBIX HYXK]I.

Kpome Toro, mpu oCylIecTBICHUU 3aKylnok cyObekTamu Poccuiickoit
®deneparuu JOJKHBI OBITh YUTEHBI:

- nosioxkeHusl nocraHosiieHus [IpasurenscTBa Poccuiickonn dexepauuu Ot
03.12.2020 Ne 2013 «O MUHMMAJIBHOM J0JI€ 3aKYyNOK TOBApOB POCCHUUCKOIO
MPOUCXOKICHUSD;

- monoxeHus nocraHosieHus IlpaBurenscrBa Poccuiickonn ®exnepanuu
o1 03.12.2020 Ne 2014 «O MuHUMaIBHOM 00513aTENILHOM J10JI€ 3aKYTIOK POCCUMCKUX
TOBApOB U €€ JOCTHKEHUU 3aKa3zunkom» (BMmecTe ¢ «[lonoxkenneM o TpeOoBaHUAX
K cojiepaHuio U hopme oTyeTa 00 00beMe 3aKyNOK POCCUHUCKHUX TOBapOB, B TOM
YHUCJIe TOBAPOB, MOCTABJSIEMBIX MPHU BBIMOJHEHUU 3aKyNaeMbIX paOOT, OKa3aHUU
3aKyMaeMbIX YCJIYT, OCYHIECTBJICHHBIX B MEISIX JIOCTHXKEHHUS 3aKa3uMKOM
MUHUMAJIBLHON 00s3aTeIbHON JOIM 3aKyloK, O TpeOOBaHUSAX K COJEPKAHUIO
O00OCHOBaHMSI  HEBO3MOXKHOCTH  JOCTHDKEHHUS  3aKa3YUKOM  MUHUMAJIbHOU
00sA3aTENbHOM [JIOJIM 3aKyNOK POCCHMCKUX TOBAapoB (B TOM YHCIIE TOBapoOB,
MOCTABJIIEMBIX TIPU BBIMOJHEHUHM 3aKyMaeMblX paldOT, OKa3aHUM 3aKyIlaeMbIX
yCIIYT) OTAEIBHBIX BUJIOB, MPU OCYIIECTBICHUHU 3aKYMOK KOTOPBIX yCTAHOBJICHBI
OTPaHUYECHHUS JIOMyCKa TOBAPOB, MPOUCXOASIIINX M3 MHOCTPAHHBIX FOCYIApPCTB, O
MOPSIJIKE MOATOTOBKU U pa3MENICHH B €IMHON HH(POpMaIIMOHHOM cucTeme B chepe
3aKyMOK TaKUX OT4YeTa U 000CHOBaHUs», «IloJ0KeHneM O TIOpsAIKE, KPUTEPUSIX U
MOCJICICTBUA TIPOBEJCHHUS OLIGHKH BBIMOJHEHUS 3aKa34YMKOM O0OSI3aHHOCTH
JOCTIKCHHUSI MUHUMAJIBHOW 00s13aTEIHbHON JOJIM 3aKYTOK POCCHMCKUX TOBAapOB (B
TOM 4YHCJE TOBAapOB, TOCTABJSIEMBIX TPU BBHITIOJHEHWU 3aKylaeMblX padorT,
OKa3aHWU 3aKyIaeMbIX YCJIYT) OTIEJbHBIX BUJIOB, MPU OCYIIECTBICHUU 3aKYIOK
KOTOPBIX YCTAaHOBJICHBl OTPAHMYCHHS JOMYyCKa TOBApPOB, MPOUCXOAIIUX U3
WHOCTPAHHBIX TOCYAapCTBY).



IIpunoxenue Ne 1
K MeTroan4ecKkuM peKOMEHIAMIM

KOMIIJIEKC
MEP («10POKHASA KAPTA») 110 CO3JJAHUIO U ®YHKIITMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPITAHU3AIIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3SOBAHUSI
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT MYECKON HATIPABJIEHHOCTEN
«TOYKA POCTA»

HanmenoBanue meponpusatus

OTBETCTBEHHBIH

Pesynbrar

Cpox

VY TBepKICHBI:

— IOJKHOCTHOE JIMIIO B COCTaBE
pPEruoHaIBLHOTO
BEJIOMCTBEHHOT'O ITPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3JIaHue U
(GYHKIIMOHUPOBAaHUE [IEHTPOB
«Touka pocray;

— IIOKa3aTelu eI TeILHOCTH

PacnopsiaurenpHblii akT
pPErMOHAILHOTO OpraHa

WCIIOJTHUTEIIbHOMN
1eHTpoB «Touka pocray;
BJIACTH,
- Tuniooe Ilosoxxenue o .
Pernonanbubiii OCYILIECTBIISAIOLETO He no3naHee 31
1. |nestenbHocTH LlentpoB «Touka
KOOpJAUHATOP rocylapCTBEHHOE nexabps X - 1 rona
pocTa» Ha TEPPUTOPUHU
N yrpasieHue B chepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (nanee -
Denepaunu N
paclopsiAUTENbHBINA aKT
— IIEpEYEHb
POUB)
00111600pa3oBaTeIbHBIX
OpraHM3aluil, pacoI0KEHHBIX
B CEJIbCKON MECTHOCTH U
MaJlbIX Topojiax, Ha 6a3e
KOTOPBIX IUIAHUPYETCS
cosnanue Llentpos «Touka
pocTtay.
2. | CdopmupoBaH u coriacoBaH Pernonanensiit | IInceMo denepansnoro |CornacHo rpaduky,
UH(QPaACTPYKTYPHBIN JIUCT KOOpJUHATOD, orepaTopa u HaIpaBIIEMOMY
@enepanbHblil | pacnopsaauTeNbHblid akT|  DenepalbHbIM
oneparop POMB ONepaTopoM
3. | OOBsIBIEHBI 3aKYIIKH TOBApOB, PernonanbHbii W3Bemenus o He no3zHee |
paboT, yciIyr Uit co3aHus KOOpJIUHATOP MIPOBEJIEHUU 3aKYTIOK anpens X roja
entpoB «Touka pocra»
CdhopMupoBaHbI IPOEKTHI . .
Pernonaneueiii  |PacnopsautenpHelii akT|  He mo3gHee 1
4. | 3onupoBanus LlentpoB «Touka
KOOpAUHATOP POMB anpeinsa X roga
pocTta»
5. | [IpoBeaeH MOHUTOPUHT paboT PernonanbHbIit ITo dhopwme, 25 aBrycra X roaa,
I10 MPUBEJCHUIO IIOIA0K KOOpJAUHATOP onpeaensieMon Jajiee €XXeroIHo
entpoB «Touka pocta» B MuHnpocBeneHus




Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
COOTBETCTBUE C Poccun nmm
METOJINYECKUMU ®denepalibHbIM
PEKOMEH1alusIMU OIEPATOPOM
Munnpocsemenus Poccun
6. Hauano pa6otsr LlenTpoB PervonanbHbIit HNudopmanmnonnoe 1 centsi6ps X rona
«Touka pocra» KOOPJAUHATOP ocsenienue B CMU
7. | ExxekBapTaJIbHBII MOHUTOPUHT Ortuer o BemnodHeHuu | 1 okTsa0ps X rona,
BBIIIOJIHEHHMS TT0Ka3aTesnei . noKasaTeJseu janee —
Pernonanbhslii
CO3/aHUA U benepanbHOMY €KEKBapTaJbHO B
KOOpJIUHATOP
(GYHKIIMOHUPOBAHUSI LIEHTPOB oneparopy TE€YEHUE 2-X JIeT

«Touka pocta»




[Tpunoxenue Ne 2
K MeToan4ecKkuM peKoMEeHAAlHsIM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIN
PEAJIN3AIIUU MEPOIIPUATHUM IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPITAHU3AIIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HAIIPABJIEHHOCTEM
«TOYKA POCTA»

UuncneHHocTh 00ydaronmxcs o01eo0pa3oBaTeIbHON OpraHU3alliy, OCBAaNBAIOIINX ABA M Oosiee yueOHBIX IPeIMETa U3 YHC.
JIeATEILHOCTH OOIEHHTEIUIEKTYalIbHOIM HAIPaBJICHHOCTH C UCIIOJIL30BaHUEM CpeCTB 00yueHus 1 Bocnutanus Llentpa «T

Na

H 0 o X @ o a0

2 Hcmonb30BaHUE CPEACTB OOOPYAOBAaHMS, OOYYEHHMS M BOCIUTAHMS BO3MOXKHO HAa BCEX YPOBHAX OOIIEro
0o0pa3oBaHUsT W IEIECO00pasHO s pealu3alliil YPOYHOW W BHEYPOYHOW MAEATENBHOCTH MO MpOorpaMMam
€CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HalpaBiIeHHOCTEN. PacyeT nokasarelis npeaycMaTpuBacT CyMMUPOBAHUE
YUCJICHHOCTH 00YyYaronuxcs o01meo0pa3oBaTelbHON OPraHU3aliy, K&KIBIA U3 KOTOPHIX 3aJCCTBOBAH B OCBOCHHUH
HE MEHee [BYX MpPEIMETOB, KypCOB, AMCIUIUIMH (MOAyNeil) eCTeCTBEHHO-HAyYHOH W TEXHOJOTHYECKOU
HaIpaBJIEHHOCTEH B paMKax peaiM3alliii OCHOBHBIX OOIIe0Opa3oBaTENBHBIX MPOTpaMM. YUHTHIBAIOTCS YYeOHBIE
MPEIMETHI M3 YHCIIA MPEIMETHBIX 00nacTeil «MaTemaTuka u nHPopMaTukay, « O0IIeCTBO3HAHUE U €CTECTBO3ZHAHUCY,
«Texnomorus», «EcTecTBeHHOHayYHBIE TIpeAMETHI», «EcTecTBeHHBIC Haykw» © (WIM) Kypchl BHEYPOYHOU
JIESITETbHOCTH, PEalM3yeMbIe C HCIOJNB30BaHUEM CpeAcTB oOydueHus W BocmuTaHus LlentpoB «Touka pocra». B
ciydae, ecind B 00I1eo0pa30BaTeIbHOW OpraHMU3alluy, OO0Ias YHCICHHOCTh OOYYAarOIIUXCS MEHBIIE YKa3aHHOTO
3HAYCHUs, 3HAUCHHE TTOKA3aTeN sl TOJDKHO COCTABIATh He MeHee 80% OT 001Iell YuCIeHHOCTH 00yJatonTuXCs;

3B ciydae, eciu B 0011e06pa30BaTENbHON OpraHu3anuy, o0mas YUCIEHHOCTh 00YYaIOIUXCsl MEHbIIE 3HAYCHHS,
YKa3aHHOTO B IMOKa3zaTelie 1, 3HaUYeHWE TOKa3aTels JHOJDKHO COCTaBiATh He MeHee 20% OT oOmed YMCIeHHOCTH
oOygaromuxcs. J[i1si MaTOKOMITIEKTHBIX 00IIe00pa3oBaTeIbHBIX OPTaHU3aMi JOMYCKAETCS OTCYTCTBUE JTHICH3UU
Ha JIOTIOJTHUTEIBHOE 00pa30BaHUE U PEATU3YEMBIX POTPAMM JIOHNOJIHUTEILHOTO 00pa30BaHHMS.



3 | domnst nemarormdecknx pabOTHUKOB IieHTpa «Touka pocTay, MpoIeAnnx 00ydeHHe 0 MPorpaMMaM U3 peecTpa MPOTrpamMM |

4 B cooteTcTBUH ¢ yHKTOM 2 yacT 5 cratbu 47 ®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 o6pazoBanuu
B Poccuiickoii ®@enepannuy MOBHIIEHHE KBATHN(DHUKAIMK ME1aroriieckuX paObOTHHKOB OCYIIECTBIISIETCS] HE PExXe
OJTHOTO pa3a B Tpu roxa. lloBbllleHWe KBalIM(pUKALWK IEAarorH4ecKkoro padoTHHMKa IeHTpa «Todka pocra»
3aCUUTHIBACTCS TPU HATUYHH JEHCTBYIOMIETO (C AAaThl MPOXOXACHHUS MPONLIO He Ooiee 3 JIeT) yIOCTOBEPEHHS O
MOBBIIIEHNH KBAIU(UKAIMK 10 IPOrpaMMaM, COOTBETCTBYIOIIMM HampasieHHOCTsM Llentpa «Touka pocTta», umu
NPOXOXKICHUH OOy4deHHs] IO MporpamMmam (efepaabHOro omeparopa. TakKe ydYUTBIBACTCS HAIUMYUE Yy
MeJarorndecknx pabOTHUKOB YAOCTOBEPEHHH O ITOBBIICHWM KBadu(pukanuu 1o nporpammam n3 dexepanbHoro
peecTpa 00pazoBaTeNbHBIX IPOIPaMM JIONIOIHUTEIBHOTO IPOPECCHOHATIBHOTO 00pa30BaHMUsI.



[Tpunoxenue Ne 3
K MeToan4eckiuM peKoMeH1alusIM

Ilepeyenn 001Ie00pa3oBaTEeILHBIX OPraHU3alMii, HA 0a3e KOTOPbIX
IUIAHUPYETCs co3aanue U pynknuonupoBanue IleHTpoB oOpazoBanus
€CTeCTBEHHO-HAYYHOM M TEXHOJIOIHYeCKOH HanpaBjeHHOcTel « Touka pocra»
B roay B pamkax ¢eaepajbHOro npoexkra «CoppeMeHHasi HIK0JIa»
HAIIMOHAJILHOTO MpoekTa «O0pa3oBaHue)» B (HaumenosaHue
cyovexma Poccuiickoti @edepayuu)

Ne | HaumeHnoBaHue HaumeHoBanue Opuanyeckn | Uncjaennoct | MaJoKOMIUIEKTH
n/ | MYHUIIMOAJBHO | 0011e00pa3oBaTe/bH H ajgpec b 00yualo- a" (na/ver,
n | ro o0pa3oBaHus | Oif OPraHU3auMM, HA | 00IIe0Opa3o- HXcs KOJIN4eCTBO
0a3e xoTopoii BaTeJbHOI KJIACCOB-
TLUIAHUPYETCs OpraHu3auun KOMILIEKTOB)
coznanue LlenTpa (mo ycraBy)
«Touka pocTa»




[Tpunoxenue Ne 4
K MeToau4ecKkuM peKoMEeHAalHsIM

Tunosoe Ilojo:xxenue
o IlenTpe 00pa3oBaHusl eCTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <waumeHnosaHue
o0weobpazoeamenbHoil Opeanu3ayuu>

1. OO0mue mMoJI0KEeHUs

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOH U TEXHOJOTUYECKOM
HarpaBieHHocTel « Touka pocTay Ha 0aze <HaumeHnosauue ooueobpazo8amenbHoll
opeanuzayuu> (nanee - LleHTp) co3gaH ¢ LENbIO Pa3BUTUA Y OOy4YAOUIUXCS
€CTECTBEHHO-HAYYHOW, MaTeMaTU4yeCcKod, HHPOPMAUMOHHON T'PaMOTHOCTH,
GbopMUPOBaHUSI KPUTHUUECKOTO M KPEATUBHOIO MBIIUICHUS, COBEPIICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOU U TEXHOJIOTUUYECKON HAITPaBIECHHOCTEN.

1.2. IleHTp He $BIAETCS MOPUAMUYECKAM JIMIOM W JEUCTBYET IS
JOCTIDKEHMSI  YCTaBHBIX — Ielie  <HaumeHogaHue  00weobpasosamenvHol
opeanuzayuu> (nanee — YUpexkJeHue), a TakKe B IIEJIIX BBIIOJHEHUS 3a7ad U
JOCTMKEHHUSI ~ TOKa3zaTreliel MW pe3yJbTaTOB  HAIMOHAJIBHOTO  IPOEKTa
«O6pazoBaHue».

1.3. B cBoeit pesarenvHOcTH LleHTp pykoBonacTtByercss PenepanbHbIM
3akoHOM Poccuiickoit @eneparnuu ot 29.12.2012 Ne 273-03 «O06 006pa3zoBaHuu B
Poccniickonn ®denepanumny, , JDYTMMH HOPMATHBHBIMH JTOKYMEHTaMU
MunncrepcTBa npocsemenuss Poccuiickoit @enepanuy, WHBIMU HOPMAaTHBHBIMHU
nmpaBoBbIMM ~ akTamu  Poccuiickot  @enepaunu, nOporpaMMoOM — pa3BUTHS
<HaumeHoBaHue 006UEO0OPA306AMENbHOL  OpeaHu3ayuy™>, TUIAHAMU PadOoThI,
YTBEPKJICHHBIMU yUpeauTesieM U HacTossuuMm [lonoxenuem.

1.4. IlenTp B cBOEI A€ATENBHOCTH MOIUYMHSIETCS PYKOBOJUTEIIO Y UPEIKICHUS
(mupexTopy).

2. Heau, 3axaun, pyHkuuu aesareabHocTu LlenTpa

2.1. OcHoBHOI LEIBIO NEeATEeIbHOCTU Llentpa SABJISIETCSA
COBEPIIICHCTBOBAHWE YCIOBUW NIl  TOBBIIICHUS KadecTBa 00pa3oBaHWs,
paciMpeHusi BO3MOXHOCTEH OO0y4arolmMxcs B OCBOCHHUM YUEOHBIX TNPEAMETOB
€CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEW, MPOTrpamMm
JIOTIOJIHUTEJILHOTO ~ O0pa3oBaHUsI  €CTECTBEHHO-HAYYHOM W TEXHUYECKOU
HaIPaBJICHHOCTEMH, a TAKXKE JIJIs1 MPAKTUYECKON 0TpabOTKH yueOHOro MaTepuaa mo
y4eOHbIM npeaMeTaMm «Pu3nkay, « XuMus», «buonorusy».

2.2. 3apavamu lleHnTtpa sBisroTCS:

2.2.1. peanu3anysi OCHOBHBIX OOIIEOOpa30BATENbHBIX MPOTPAMM [0

yueOHBIM npeaMeTam €CTECTBCHHO-HAYYHOM u TEXHOJIOTHUECKOMN
HalpaBJICHHOCTEH, B TOM UYHCJI€ B paMKax BHEYPOYHOH JEATEIBHOCTH
00y4JaroImxcs;

2.2.2. pazpaboTka ¥ peanu3alnus pPa3HOYPOBHEBBIX JOMOJIHUTEIbHBIX
0011e00pa3oBaTeNbHbBIX ~ IPOrpaMM  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HANpaBJIEHHOCTEH, a TaK)Ke€ MHBIX MPOTrpamMM, B TOM 4YHCIE€ B KaHUKYJSIPHBIH
HEepUoI;



2.2.3. BoBieueHne OOydYaIOMMXCS M MENaroruieckux pabOTHUKOB B
IPOEKTHYIO I€ATEIbHOCTD;

2.2.4. opranu3zanysi BHEY4eOHOU JEATENIBHOCTH B KAaHUKYJSPHBIM TEepUoS,
pa3paboTka U peanu3ausi COOTBETCTBYIOIIUX 00pa30BaTeIbHBIX MPOTPaMM, B TOM
qucie A Jlarepeld, OpraHu30BaHHBIX O00pPa30BaTEIbHBIMU OpraHU3alMsIMU B
KaHUKYJISPHBII IEPUOJI;

2.2.5. noBeIlieHHE  MPO(ECCHOHATBHOTO  MAacTepcTBa  MEAArOrHYecKux
paGotHukoB  llenTpa, peanu3ylomux  OCHOBHBIE M  JIOTIOJHHUTEIbHBIC
0011e00pa3oBaTeIbHbIC TIPOTPAMMBI.

2.3. Uentp i [OOCTWXKEHUS WENM W BBINOJHEHHWS 3a/Jad  BIpaBe
B3aMMO/JICHCTBOBATH C:

- pa3NMUYHBIMHA O0pa30BaTEIbHBIMUA OPTaHU3aAlLUAMUA B (QOpPME CETEBOTO
B3aMMOJICHCTBUS,

- ¢ UHBIMU 00pa30BaTEIbHBIMU OpPraHU3ALMIMU, HAa 0a3€ KOTOPBIX CO3/1aHbI
neHTpsl «Touka pocTtay;

- Cc (enepa’dbHbIM ONEPATOPOM, OCYIIECTBISIONIMM  (QYHKIUU IO
UHPOPMALIMOHHOMY,  METOJMYECKOMY M  OpPraHU3alMOHHO-TEXHUYECKOMY
COIPOBOX/ICHUIO MEPONPUATUN MO CO3JaHUI0 U (YHKIIMOHHPOBAHUIO IIEHTPOB
«Touka pocTa», B TOM 4YHCJIE€ MO BOIPOCAM TMOBBIIIEHUS KBaIU(PUKALIH
NeAarorn4eckux paboOTHUKOB;

- oOydJalomuMuCs © POAUTENSMUA (3aKOHHBIMH  TNPEACTABUTEIISIMH)
00yJarommxcs, B TOM YHCIE C MPUMEHEHUEM JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

3. IHopsinok ynpasienusi LHlenrpom «Touka pocra»

3.1. PyxoBomurtens YupexaeHHUs U3JAET JIOKAIbHBIA HOPMATUBHBIN aKT O
Ha3HaueHun  pykoBomutenss  Llentpa  (kypaTtopa,  OTBETCTBEHHOrO  3a
GyHKIMOHUPOBAHUE U PA3BUTHE), a TaKKe O co3naHuu LleHTpa U yTBepKICHHUH
[Tonmoxenue o nesrenpHOCTH LleHTpa.

3.2. PykoBoautenem LlenTpa MokeT ObITh Ha3HAYEH COTPYIHUK Y UPEKICHUS
U3 YuCJIa PyKOBOISIIMX U TIEAArornueckux paboTHUKOB.

3.3. PykoBonurens LlenTpa 00s13aH:

3.3.1. ocyiiecTBIsATh ONEPATUBHOE PyKOBOACTBO LleHTpoM;

3.3.2. npencraBnarb ~ uHTEepechl  LleHTpa MmO  JOBEPEHHOCTH B
MYHUIIMNAIBHBIX, TOCYJApPCTBEHHBIX OpraHax peruoHa, OpraHu3alusax s
peanvszauuu ueneu u 3anad Llenrpa;

3.3.3. orunthiBaThC mepen PykoBoaureneM YUpekIEeHHS O pPe3yibTaTax
pabots LlenTpa;

3.3.4. BBIIOJNHATH VHBIC 00513aHHOCTH, [IPEYyCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTaBOM YUPEXKICHHS, HOJDKHOCTHOM WHCTPYKUHMEH U
HactossuM [lonoxxenuem.

3.4. PykoBoaurens LlenTpa Bopase:

3.4.1. ocyliecTBIATh pacCTaHOBKY KaapoB lLleHTpa, mpuem Ha padoty
KOTOPBIX OCYILIECTBIIAETCS PUKA30M PYKOBOIUTENS Y UPEXKICHHUS;



3.4.2. MO COINIaCOBAaHUIO C PYKOBOJUTEIEM YUPEKIEHUS OPraHU30BBIBAThH
yue0HO- BOCIIUTATENbHBIN nporiecc B LIeHTpe B COOTBETCTBUY € LIEJISIMU U 33a4aMu
[leHTpa 1 OCyIIECTBIATh KOHTPOJIb 32 €r0 peaau3aluei;

3.4.3. ocymiecTBIATh MOArOTOBKY OOY4YarOIMXCSl K y4acTHUIO B KOHKypCax,
OJIUMIINA/IaX, KOHPEPEHIUAX U MHBIX MEPONPUATUAX IO MPOQPUIII0 HANPABICHUN
nesitenbHOCTH LleHTpa;

3.4.4. 10 COIJIacOBaHUIO C PYKOBOAMTEIEM YUPEXKIECHUS OCYLIECTBIATH
OpraHM3alMi0 U TPOBEIACHHE MEPONPHUATH 10 TpodUI0 HampaBICHHUMA
nesrtenpHocTH LleHTpa;

3.4.5. oCyllleCTBIATh UHBIE TIPaBa, OTHOCSIIUECA K JiesiTenbHOCTH [lenTpa u
HE TMPOTUBOpEUAIIME IeMsIM ¢ BUJAM JESATEIBHOCTH  00pa3oBaTelbHOM
OpraHM3alllH, a TAKXKE 3aKOHONATENbCTBY Poccuiickont deaepanun.



IIpunoxenue Ne 5
K MeToan4ecKkuM peKoMEeHAAlHsIM

PexomeHnaanum mo MCmob30BAHUI0 CTAHAAPTHOI0 KOMILIEKTA
obopynoBanusi llenTpa «Touka pocra» npu peajusanuu NporpamMmm
€CTeCTBCHHO-HAYYHOM U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

[lepedyeHr CTaHAAPTHOTO KOMIUIEKTAa OOOPYIOBAaHUS IS OCHAICHUS
[{enTpoB «Touka pocta» coOpMUPOBAH C YIETOM psia TPUHITUIIOB, B TOM YHUCIIE:

[IpyHIMI NPEEeMCTBEHHOCTH CUCTeM oOopyaoBaHus. OOopynoBaHue st
MIPOBEICHNS] YUEHWUYECKUX MPAKTUUECKUX PadOT SIBISETCS OOIMMM MJis YPOBHEH
OCHOBHOTO OOIIEro U cpeaHero ooOiiero oOpasoBaHus. B cucreme HarisaHbIX
CpeACTB OOy4YeHUS U JEMOHCTPALMOHHOTO OOOpYAOBaHUS HMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIKEe I OCHOBHOIO OOIIEro W CPeIHero oOIIero oOpa3oBaHUS.
[MudpoBas mnabGopaTopuss U O0O0OpYyAOBaHHE OOIIETO HA3HAYEHHUS IO3BOJISIOT
oOecreunBaTh JIEATEILHOCTh OOYYAIOMIMXCS KaK B OCHOBHOW, TaK M B CTapllel
IIKOJIE, 2 B COBOKYITHOCTH C IIU(POBBIMHU JIA0OPATOPUSIMU 110 (PU3UKE, OUOIOTHUH U
XUMHUHU — TIPAKTUYECKYIO JICSITEIBHOCTh B pAMKaX M3yY€HHUS €CTECTBEHHOHAYUHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YpPOBHE.

[IpuHIun coueranus KJIACCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUU U
CIIOCOOOB AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS SIBJICHUHN. B cocTaB 00opymoBaHwms
BXOJMAT KJIACCHYECKHE CpEACTBA M3MEpeHUs (HampuMmep: JUHAMOMETPHI,
CTPEJIOUYHbIE aMIEPMETP M BOJBTMETP) M LHU(PPOBBIE NPUOOPHI (HAIIPUMED:
uudpoBbie BeChl, CeKyHI0Mep) U natdyuku. CoOJtoeHue STOro MpUHIUIIA UMEET
0co00€ 3HaueHue AJi1 YPOBHS OCHOBHOIO 00IIEero 00pa3oBaHusl, MOCKOIBKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CIOCOOAMH U3MEpeHUsS (PU3NYSCKUX BEIWYHH,
dbopmupyeTcss TOHMMaHWE MPUHIIMIIOB JEHCTBUS AHAJOTOBBIX H3MEPHUTEIbHBIX
pruOOPOB U 0OECIICUNBALCTCS MEPEX0/]I K UCTIOTB30BAHUIO MHCTPYMEHTOB ITU(DPOBOIA
nabopaTopuu.

[Ipuniun mnpuopuTeTa YYEHHYECKOTO OKCIIEPUMEHTa [Jisi peanu3aluu
CUCTEMHO-JICATEILHOCTHOTO TOAX0/Aa. Peanu3anus CUCTEMHO-IEATEIbHOCTHOTO
Moaxo/aa B OOYYEHUM €CTECTBEHHOHAYYHBIM MpeaMeTaM Oa3upyeTcsi B MEPBYIO
ouepellb Ha BOBJICYCHHH OOYYaIOIMIMXCA B TMPAKTUYECKYIO IEATEIBHOCTH TIO
MIPOBEICHUIO HAaOI0IeHUI 1 onbITOB. [I0aTOMY 3HaUMTEIbHAS YaCTh HAOJIOICHHIM
U ONBITOB, KOTOpPhIE B TPAAUIIMOHHOW METOJWKE Tpeajarajiuch Kak
JEMOHCTPAIIMOHHBIC, TIEPEHECEHBI B pa3psa] y4YeHHYecKkux pador. Cruemyer
OTMETHTh, YTO B HACTOSIIECEC BpEeMs HM3y4YCHHE (U3MKU, XUMHH W OHWOJOTHH B
OCHOBHOW IIIKOJi¢ W Ha 0a30BOM YypOBHE CTapIICH IITKOJBI OPHUCHTHPYETCS Ha
OCBOCHHE €CTCCTBEHHOHAYYHON TI'PAaMOTHOCTH, KOTOpOE€ HIET dYepe3 pa3BUTHE
CIIOCOOHOCTEH yYaluxcs aHAIU3UPOBATh PAa3HOOOPA3HYIO €CTECTBEHHOHAYUHYIO
WH(OPMAITUIO ¥ UCIIOJIB30BATh MOJTYYEHHBIC 3HAHUS JJIsi OOBSICHEHUS SIBICHHUM U
MIPOIIECCOB OKPYKAIOIIETO0 MUPA; TOHUMATh 0COOEHHOCTH MCIIOIh30BaHUS METOIOB
€CTECTBO3HAHUS TSI TTOJTYYCHUSI HAYYHBIX TAHHBIX; MPOSBIISTH CAMOCTOSATEILHOCTD
CY)XIEHUH U TOHUMATh POJIh HAYKH M TEXHOJIOTHYECKUX WHHOBAIMW B PA3BUTUU
oOIIecTBa; 0CO3HABAaTh BAXKHOCTh HAYYHBIX WCCJICIOBAHWA W WX CBSI3b C HAIIAM



MaTepHalIbHBIM OKPY>KEHHEM M COCTOSIHUEM OKpY Karouieil cpenbl. OpueHTanus Ha
€CTECTBEHHOHAYYHYI0 TPAMOTHOCTD MIPEAIIONIAraeT aKIEHT Ha METOAO0JIOTHIO HAYKH
U HampsIMylO0 CBSI3aHO Kak C OOIIMM YKCIIOM YYEHHUYECKHX OIBITOB B Kypcax
€CTECTBEHHBIX HayK, TaK U HaIlpaBJICHHOCTbIO HX Ha (HOPMHUPOBAHUE
CaMOCTOATENLHOCTH JIEUCTBUIM MpU NPOBEICHUU HAOMIOACHUM, H3MEpPEHH u
HUCCIIEeI0OBaHUMH.

Hcnonb3oBaHue cpeiCTB HAMISIIHOCTU U Y4eOHOT0 000py10BaHMs B y4eOHOM
MPOIIECCE HAMpPABJICHO HAa BBITIOJHEHUE CICAYIOUIMX (QYHKIHI: 00ecrednBaoT
OoJ1ee MOTHYI0 M TOYHYI0 HH(OPMAITHIO 00 U3y4aeMOM SIBJICHUH UJIH 00BbEKTE U TEM
CaMbIM CIOCOOCTBYIOT TMOBBIIICHHIO KayecTBa OOYyYEHHs, IOMOTaloT B
MaKCUMaJIbHOW Mepe pa3BUTh [TO3HABATEIbHBIE HHTEPECHI YUAIUXCS; IMOBBIIIAIOT
YPOBEHb HArJSJHOCTH U JOCTYNHOCTH OOYYEHHMs; YBEJIMYMBAIOT OOBEM
CaMOCTOATENbHON padOThl ydallMXCsl Ha YPOKE M BHEYPOUYHOU JESTEIbHOCTH;
CO3JAOT YCJIOBMS JUISl OPTaHHU3alUU IPAKTHKO-OPUEHTUPOBAHHOW IPOEKTHOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH; JAI0T BO3MOXHOCTb JOCTYNHEE U TIyOxe
PacKpbITh COAepkKaHHE YYEOHOro Marepuaia, CIoCOOCTBYIOT (POPMHUPOBAHUIO Y
yUYalIuXxcs MOJIOKUTENbHBIX MOTUBOB O0YUYEHHUSL.

Baxneiimieii yacteto ocHamenus Llentpa «Touka poctay siBisieTcs uudponas
naboparopus, NEpeYeHb JATYMKOB KOTOPOW MO3BOJIAET HCIOJB30BaTh ATy
71a00paToOpuUIO NMPHU U3yYyeHUU PU3UKH, XUMUHU U Onosioruu. BBeneHue B IKOIbHBIN
HKCIIEPUMEHT UU(POBBIX JATUMKOB I PErHCTPAlUU PA3IUYHBIX BEIUYUH H
BO3MOYKHOCTH UCIOJIb30BaTh KOMIbIOTEP (CMapTPOH WM IUIAHILET) JIJISl pacYeTOB
1 0(pOpMIICHUS PE3YJIbTATOB OIBITOB, TO3BOJISCT MEPEUTH Ha HOBBIN KaueCTBEHHBII
YPOBEHb MPOBEACHUSI M3MEPEHUM, YIIPOCTUB MPOIECC U3MEPEHHUI U MOBBICUB UX
TOYHOCTb. [losiBIIeHHE IM(PPOBBIX TEXHOJIOTUH B TA0OPATOPHBIX PaOOTaX MOBBIILIAET
UX aKTyaJbHOCTh U MPUBJIEKATEIBHOCTh B CO3HAHMU COBPEMEHHOTI'O IIKOJIbHUKA,
YCUJIMBAET HAIJISITHOCTh KaK B XOJI€ ONBITOB, TaK U MpH 00pabOTKe pe3ysIbTaTOB C
UCIOJIb30BaHUEM TPOTPAMMHBIX CpelCTB. /ISl SKCIiepuMEHTOB MO OUOJIOTHU U
XUMHH 3TO SIBJISIETCSI 3HAYMMBIM IEPEXOJIOM OT KAaueCTBEHHBIX HAOIIOJACHUN U
OIBITOB K KOJIMYECTBEHHBIM 3KCIIEPUMEHTAM.

Hcnonb3oBanue nu@poBoi 1a00paTopun CyIIECTBEHHO U3MEHSET MOIAXO0AbI
K IPOBEACHUIO U JEMOHCTPALMOHHBIX, 1 YYEHUUECKUX OIBITOB:

Hcnonp3oBanne 1UPOBBIX JaTYMKOB B KadeCTBE HM3MEPUTEIBHBIX
WHCTPYMEHTOB HW3MEHSIET TOJXOJbl K TPOBEJICHUIO TMPSAMBIX H3MEPEHU
(bU3NYECKUX BEJIIUYUH.

TpanuuroHHO B Ka4eCTBE CPEACTB U3MEPEHUS UCIOIB30BANMCH IPOCTEHIINE
WHCTPYMEHTHl (pBhIYaXXKHBIE BECbl M PA3HOBECHI, MEH3YpKa, JUHAMOMETD,
TEPMOMETP) U CTPENIOUHbIE TPUOOPHI (aMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanrne HUQPPOBBIX JATYUKOB MO3BOJIIET HA COBEPLIEHHO JAPYTOM
KAUECTBEHHOM YPOBHE IPOM3BOAUTh W3MEPEHMSI BPEMEHH, PACCTOSHHUSA, UMETh
BO3MOXXHOCTh PETUCTPUPOBATh M HaOMI0aTh HM3MEHEHHE BO BPEMEHH TaKuX
BEJIMYMH KaK TEMIIEPATypa, JIEKTPUUECKOE HANIPSHKEHUE, CHIIA TOKA U T. [I.

OTU BO3MOXKHOCTU TO3BOJISAIIOT, HApUMEp, Ha YpoKax (PU3UKU C BBICOKOU
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPAaBHOMEPHO,
Ha0JI01aTh B JUHAMUKE MPOIIECC JIEKTPOMAarHUTHON MHTYKIIUH, BOSHUKHOBEHHUE U



U3MEHEHUE HWHIYKIIMOHHOTO TOKa, HCCIEA0BaTh H3MEHEHHE TEeMIepaTyphl C
TEYEHUEM BPEMEHU B MIPOIIECCE YCTAHOBJICHHS TETJIOBOIO PABHOBECHS U T.JI.

Ha ypokax 6uosioruu nosiBisieTcsi BO3MOKHOCTb MOJTYYUTh KOJIMYECTBEHHBIC
JTAaHHBIE TIpU MPOBEACHUM ONBITOB, HANPUMEp: MNPU OINPEICTICHUH (HAKTOPOB,
BIIUSIIOIIMX HA CKOPOCTH TTpoliecca POTOCUHTE3a, TPU U3YyUEHUH IbIXaHUs! KOPHEU U
JIMCTHEB, IPU UCCIIEIOBAHUHN YCIOBUN MTPOPACTAHUS CEMSH U T. .

Ha ypokax XuMuu Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOAAT MPAKTUUECKUE
paboTHI MO U3YyUYEHUIO MPOIIECcCa AIEKTPOIN3a, HCCIEAOBAHNE IK30TEPMUUECKUX U
HIOTEPMUYECKUX PEAKIMid, TErioBoro 3¢¢ekra ropeHus TommuBa U T. A. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEJCTB MOJOOHBIE U3MEpPEHUS
BBIMIOJIHUTh HEBO3MOXHO. OJHAKO, MPU Nepexo/ie Ha UPPOBYIO 1a00paTOpHIo B
TEMaTHYEeCKOM IIJIAHUPOBAHUM HEOOXOAMMO TMPEAYCMOTPETHh JAOMOJHUTEIBHOE
BpeMs i1 oOydeHHs paboTe ¢ AaTYUKaMu, BKIKOYasi COOPKY IKCIIEPUMEHTAIbHOM
YCTaHOBKH C JaTYMKAMM, CHATHE MOKa3aHUI ¢ KpaHa KOMIIbIOTEpPA, ONPECIICHNE
IIOrPEIHOCTEN U3MEPEHUM.

Jis paboTbl ¢ HUPPOBBIMH JaTYUKAMU HCHOJIB3YETCS CHEIHAIbHOE
nporpaMMHOe 00ecrie4eHHe, YCTaHOBJIEHHOE Ha KOMIbIoTep. il KOMMyHUKAIH
U(POBBIX JATYMKOB, 3alUCH W XpaHEHUs HMHQPOpMalMU, MOJYYEHHOH C UX
NOMOIIbIO, IU(PpPOBasi 1adOpaTOpUsi UCHOIB3YETCSI B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJIEHHBIM IPOTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp3oBaHne KOMIBIOTEPHOH (QOPMBI  PETUCTPALMU  MOJTYYCHHBIX
3HaYEHUH ¥ TIOCTPOEHHUS TpauKOB M3MEHSET TOIXOAbl K O(QOPMIICHUIO
Ja00pATOPHBIX U MPAKTUYECKUX PAOOT O0yHArOIIUMHUCS.

JlaHHbIE, TOJXYYCHHBIE TPU TMOMOIIM IH(PPOBBIX IATYNKOB, BHOCITCS B
DJIGKTPOHHBIE TAONHWIBI, YTO TMO3BOJSIET CTPOUTH TpaduKH 3aBUCHMOCTEH
UCCIIETyeMbIX BEIUYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpadukoB
JienaTh BBIBOJIBI O XapakTepe 3aBUCHUMOCTH BEIWYUH OT BPEMEHHU WIIU JAPYTHX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE Iienecoo0pa3Ho o00y4yaTh MPOBOAMTH
anmpOKCUMAIUIO BEIOPAaHHBIX TOYEK UTOrOBOM rpaduuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMAaTHU3UPOBATH PYTUHHBIE
IpOLEAYPHI 3aTI0THEHHS TAOJIUL, BHIIOJHEHUE OJTHOTHITHBIX PACYETOB, IIOCTPOSHUS
rpadukoB. [ludpoBas doTokamepa mo3Boisier choTorpadupoBaTh COOPAHHYIO
HKCMEPUMEHTAIbHYIO YCTAaHOBKY M HPHUKPENUTh (oTorpaduio B 3JIEKTPOHHBIN
ot4yeT. TakuM 00pa3oM, OCYIIECTBIACTCS TEPEeX0l K OPOPMIICHUIO JIEKTPOHHOTO
OT4eTa O TPOACTAHHOM OKCIEPUMEHTE, MPOSKTHON WM WCCIIe0BATEIhCKOM
pabore.

B0o3MOXHOCT,  UCTHONB30BaHUS  BUICOHAONIONEHUS 33  IMPOILIECCOM
BBITIOJTHEHHSI TMPAKTUYECKUX pPabOT oOyJaromMMHCS W3MEHSIET TMOAXOIbl K
OLICHMBAHUIO PaldoT.

DONEKTPOHHBIA OTYET O TMPOJECTAHHOW MPAKTUYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIUIeHHON (oTorpadueit, KoTopasi Mo3BOJISIET OIICHUBATD
IPAaBWJIBHOCTh COOPAHHOM SKCIEPUMEHTAJIbHOW YCTAHOBKHM, 0oJiee MOJIHO
ONpEAENATh MOJHOTY M  TPaBWIBHOCTb  MPOJEIAHHOTO  HCCIEIOBaHMUS,
aHAJIM3UPOBATh JTOCTOBEPHOCTh MPEICTABICHHBIX 3KCHEPUMEHTANbHBIX JaHHBIX.
[Ipu OgHOBpEMEHHOM BBIMOJIHEHUH PA3HBIMHU TPyHIaMH OOYYaOIIUXCS Pa3HBIX



UCCIIEIOBATENBCKUX paboT 11e1ec000pa3HO UCIOIB30BaTh BUACO3AMHUCh BCETO X0aa
paboT. B 3TOM ciIydyae oleHHWBAaThCS MOTYT HE TOJIBKO TMPEAMETHBIE Pe3yJbTaThl,
CBSI3aHHBIC C MMPOBEICHNEM KOHKPETHOTO AKCIIEPUMEHTa, HO U KOMMYHHUKATHBHEIC
U peryJSITHBHBIC JICUCTBUS: TUIAHUPOBaHHUE PaOOTHI, OTCICKUBAHUE X0/1a paObOTHI,
KOppEKIUA TiaHa paboThl, KOMMYHHKAIIUS B COBMECTHOW JEATEIHHOCTH, HATNIHNE
(W1 OTCYTCTBHE) KOH(MIUKTOB M CIIOCOOBI UX PEIICHHUS.

Hcnonp3oBanne MUGPOBLIX 1a00paTOpuid CYIMIECTBEHHO PACIIUPSIET CIEKTP
BO3MOYKHBIX OTIBITOB M MCCJIEOBAHMM, 0COOEHHO 3TO KacaeTCs H3y4eHUs OMOJIOTHH
U XUMUH.

Pacmpenue cmnekTtpa BO3MOXXHOCTEH MOXXHO MPOWIIIOCTPUPOBATH HA
npuMepe U3YYCHHUS DJIESKTPOMArHUTHOW WHAYKIUH B Kypce ¢usuku. I[lpu
WCITOJIP30BAaHUHU CTPEIIOYHOTO aMIlepMeTpa TPAIUIIMOHHO HAOIIOAIOT JIUIIb (HaKT
BO3HMKHOBEHHUS WHAYKIIMOHHOTO TOKAa B TIPOBOJHUKE W HW3MEHEHHE €T0
HaIpaBJIeHUs MPU U3MEHEHUH CKOPOCTH BHECEHHS] MarHUTa WM €ro MOJISPHOCTH.
Hcnonb3zoBanue nudpoBoro gaTdyrka MO3BOJISIET NOMYyUUTh ocuuiuiorpammy DJ1C
WHYKIIMY, BO3HUKAIOIIEH B KaTyIlIKe, MPH TPOJETe Yepe3 Hee MarHuTa. ITo
MO3BOJISIET CpaBHUBATh 3HAYeHUS MakcuMainbHbIXx JJIC mpu mposere uepes
KAaTylIKy MarHuTta C pa3HbIMA CKOPOCTSMH W C pPa3HOW MOJSPHOCTHIO,
aHAJIN3UPOBATh BU/T MOJTy4eHHOU 3aBUCUMOCTH, KOHCTPYHUPOBATh
HKCIIEPUMEHTAJILHBIC 337241 110 U3YYCHHIO AJIEKTPOMATHUTHON MHTYKIIUH.

[udposas maboparopust MO3BOJSAET OPraHU30BATh MPOEKTHYIO M y4eOHO-
HCCJICIOBATEILCKYIO JCSITEIBPHOCTD IMMKOJLHUKOB KaK B PAMKax YPOKOB, TaK M BO
BHEYPOUYHOU AesTenpbHOCTH. Hamnume pazHooOpa3HbIX MUGPOBHIX JATYUKOB J1AET
BO3MOYKHOCTh TPOBOJIUTH CaMble pa3HOOOpa3HBIE WCCIICIOBAHUSA, ONMUPAsSCh Ha
WHTEpEChl O0ydJarmmxcsa. B kadecTBe mpumMepa MOXKHO TPHUBECTH HCCIICIOBAHMS
DKOJIOTHYECKON HANpPaBJICHHOCTH TI0 BBIABICHHUIO (DAaKTOPOB  3arps3HCHUS
OKPYXAaIOIIEH Cpefibl, U3yUYEHUIO IKOJIOTHIECKOTO COCTOSTHUS TTOMEIICHUH TITKOJHI,
MOYBBI, BO3JyXa B HACEJICHHOM IMyHKTe W T.1. MccremoBarenbckue padOThI C
UCITIOJIb30BAaHUEM U(PPOBHIX JATUYUKOB IEI€CO00pa3HO mpesyrarath yqamumcs 10-
11 kmaccoB B pamkax oOs3aTENbHOW [JIi HUX TIPOCKTHOW JIeATEIbHOCTH.
BrlmoiHeHE TaKUX TPOEKTOB SIBIISIETCS OCHOBAHUEM JIJISl OIIEHKU HE TOJIBKO YPOBHSI
c(hOpMHUPOBAHHOCTH MIPEIMETHBIX PE3yJIbTaTOB, HO UTOTOBOM OIIEHKH JOCTHKCHUS
METaNpeMETHBIX ~ PE3YyJIbTaTOB  OOYYCHHUS: KOMMYHHKATHUBHBIX  (KOTOpBIC
OIICHMBAIOTCS KaK B TMPOIECCE MPOBEICHUS PadOTHI, TaK W B IMPOIECCE 3alTUTHI
MIPOCKTa WIIM UCCIICIOBAHMS) M PETYJIATUBHBIX (KOTOPBIC OICHUBAIOTCS B MPOIIECCE
BBITIOJTHEHUS MPOEKTA).

OcHarenue y1s u3ydeHus PU3UKH MPEACTABICHO B BUE 000PYI0OBAHHS IS
JIEMOHCTPAIIMOHHBIX OIBITOB W 000pYIOBaHUSA I JaOOpPaTOPHBIX paboOT
YYCHHYECKUX OIBITOB, BKJIIOYas OOy [JII ©CTECTBCHHOHAYYHOTO ITUKJIA
udpoByro abopaTopuio, a Takke MUPPOBYIO Jaboparopuro Mo ¢usmke (Kak
JOTIOJTHUTEBHBINA AJIEMEHT JIJIs1 yTyOJECHHOTO U3YYCHUS (DU3HKH).

JleMOHCTpaluoHHOE o0opynoBaHue o0OecrieynBaeT  BO3MOXKHOCTH
HaOMroIeHUsT OOJIBPIIMHCTBA W3Yy4YaeMbIX SIBIICHHUW, TPOIECCOB W 3aKOHOB. OTO
BO3MOXKHO TIPH ONTHMAJILHOM COYETAHUU AHAJIOTOBBIX M ITM(GPOBBIX CPEICTB
HaOJIOICHNS, aHalu3a u3MepuTenbHo nHpopmarnuu. Tak, HanmpuMep, I Kypca



(GU3UKA OCHOBHOM IIKOJBI €CTh BO3MOXHOCTH JIEMOHCTPAIMHM KJIACCHYECKUX
JEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajeHue Teal B Tpyoke HreioToHa,
JEMOHCTpalusl JEHCTBUSA aTMOC(EpHOro AaBieHus, 3akoHa [lackans, u3mMeHeHus
o0beMa TeJl MPU HarpeBaHuU (OXJIAXKICHUH ), TPUTSHKEHUS MOJIeKyJ u T.11. Habop mo
AIEKTPOCTATUKE A€T BO3MOXKHOCTh JEMOHCTPALIMU DJCKTPU3ALMH TeJl, 3aKOHa
COXpaHEHUs 3apsAJia, TMHUN HAPSHDKEHHOCTHU AJIEKTPUYECKOTO TOJISA U T.JI. M MOXKET
MCITIOJIb30BAThCA KaK 8 KJ1acce MPU U3YYCHHUH 3JIEKTPOMArHUTHBIX SIBJICHUH, TaK U B
10 xmacce npu U3y4eHUU 3IEKTPOCTATUKH.

[Ipu mnpoBemeHWH AEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COOJIOAATHCS
TpeOOBaHMS K UX HATJISIAHOCTH (SICHAS ¥ TIOHATHAS TOCTAHOBKA OTIBITA), BUIUMOCTH
JUIS BCEX ydaluxcs Kiacca (MpU HaJIMYUU MENKHUX JIeTaled HCHOJB3YyeTCs HX
YBEIIMYEHHOE U300paKEHUE TIPU MOMOIIU BEO-KaMepbl), YMOIMOHATBLHOCTH U, MO
BO3MOYKHOCTH, 3aHUMATEIHLHOCTH (JIEMOHCTPAITMOHHBIN OMBIT JTOJDKCH BBI3BIBATH
WHTEpPEC Y4YalllUXCs, CO3/JaBaTh MOTHUBAIMI0 K U3YYCHHUIO TpeIMeTa) W
yOenuTensHOCTH (MOKa3bIiBaTh TOT AG(EKT, HAa JEMOHCTPAIIMIO KOTOPOTO OH OBLI
HaIpaBJIcH).

Opnako peanu3anus JAESITEIBHOCTHOTO TOJX0Ja B 00ydeHUH (U3HKe
NEPEHOCUT aKIEHT C JEMOHCTPAllMOHHOTO JKCIEPUMEHTa Ha YYECHUUYECKHUU.
Hampumep, 1mo MexaHWke HCCIEIOBaHHE KHHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMUKH, KOJIEOATEIbHBIX JBM)XCHHI TEPEHECEHO B YUYCHUYECKHM
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopyaoBaHus. [lpu wuzydenun
AIIEKTPOIMHAMUKH JIabOpaTOpHOE OOOpYJOBaHHWE TO3BOJISIET HCCIENOBaTh HE
TOJIBKO 3aKOHBI TOCTOSSHHOTO TOKa, HO C MCIOJb30BAHUEM KOMITHIOTEPHOTO
ocumsuiorpada TO3BOJSIET MPOHAOTIOAATh U UCCIENOBATh JJCKTPUUECKUE IETH
MEPEeMEHHOTO TOKa, OJIOK AMOJOB TMO3BOJISIET HCCIENOBAaTh BOJbTAMIICPHEIC
XapakTepuCcTUKU nuoda. IIpu m3ydeHum ontuku nabopaTopHoe 000pYyIOBaHUE
MO3BOJISIET M3YYHUTh 3aKOHBI T€OMETPUYECKON ONTUKH (MPEIOMIICHHE CBETa B
MOJIYIUJIMHAPE U MOJTyYeHUE N300paKeHHsI B TMH3aX) U MPOHAOIIOIaTh OCHOBHBIE
SBJICHUSI BOJIHOBOM ONTUKHU (MHTephEpeHIs U TOJSIpU3alusl), HCCIEI0BATh
nudpakiuio cBera (IudpakmoHHas peieTka).

B coorBercTBUM ¢ TpeAMETHBIMH pe3yJbTaTaMu OOydeHusl (U3UKe
000pyI0BaHUE ISl YUEHUYECKUX OIBITOB OOECIIEUNBAET MPOBEACHUE CIICAYIOIINX
TUTIOB PabOT, CTPYNIHUPOBAHHBIX MO BHIAM JEATEILHOCTH, HE3aBUCHMO OT HUX
TEMaTHYEeCKON TPUHAIICKHOCTH:

1. TlpoBenmeHue mPSAMBIX H3MEpPEHUH (PHU3NYCCKUX BETUYUH (M3MEpEHUE
Macchl, o0beMa JKHIKOCTH, TEMIEPAaTyphl JKHIKOCTH, CHJIBI, CHJIBI TOKa,
HaIpsHKEHUs) C UCTIOIb30BAHUEM aHAJIOTOBBIX U LHU(PPOBBIX MPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEATNOI0KCHUN (MIPSAMBIE U3MEPEHUS (PU3HMUSCKHUX
BEJIMYMH W CPaBHEHWE 3a/JIaHHBIX COOTHOIICHWHA MEXIy HuMH). Hampumep:
MpoBepKa YCJIOBHM IUIaBaHWS TeJ, YCJIOBHI paBHOBECHs phiuara W OJIOKOB,
3aKOHOMEPHOCTEH  TOCJIENOBATEILHOTO U NApaJJICIbHOTO  COCIUHCHHS
MIPOBOJTHUKOB H T. .

3. Pacuer o mosmydeHHBIM pe3yJibTaTaM MPSMbBIX H3MEPEHUN 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM IIKOJI€) M KOCBeHHbIe u3mepenus (B 10-11 kiaccax).
Hanpumep: yckopeHue Tena MNpU PaBHOYCKOPEHHOM JIBXKEHUH, YCKOpPEHUE



CBOOOJHOTO TAJIEHUs, KECTKOCTh MPYXKUHBI, KOAPHUIIUSHT TPEHUS CKOIBKCHUS,
MexaHu4eckas paboTa u MOIIHOCTG U T. [I.

4. HaGmoieHue sIBICHUM U TIOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YpPOBHE)
no OOHapyXeHHI0 (aKTOpOB, BIUAIOINIMX HA MPOTEKAHUE [AHHBIX SBICHUMH.
Hanpumep: npsiMmosinHeHOE pacpOCTpaHEHHUE CBETA, AUCIIEPCUS CBETA; U3yUCHHE
CBOMCTB M300paKeHUS B IJIOCKOM 3€pKaJie U T. .

5. UccnenoBanre 3aBUCUMOCTH OJTHOW (PM3WUYECKON BEIMYHMHBI OT JAPYIOH ¢
Ipe/ICTaBICHUEM PEe3yJlbTaTOB B BUJE rpaduka W pacdyeTra MCKOMOTO MapameTpa.
Hampumep: 3aBHCHMOCTH IyTH PAaBHOMEPHO ABWKYIIETOCS Tella OT BPEMEHH
JBIDKEHUS TeJa; CUJIbl TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS,
KauecTBa OOpabOTKM TOBEPXHOCTEH TEI W HE3aBUCHUMOCTH CHJIBI TPEHHS OT
TJIOMAN COMPUKOCHOBEHUS TEJ; CHJIBI YNPYTOCTH OT Y/UTMHEHUS TPYKUHBI,
BBITAIKMBAIONICH CHUJIBI OT 00BbEMa IMOTPYKEHHOW YacTH Tella M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBHUCUMOCTH OT IUJIOTHOCTU TeJa, OT TJIYyOMHBI, HA KOTOPYIO
HOTPYXKEHO TEJIO U T.A.

JIaGoparopHoe o0opyioBaHue obecrieuynBaeT CaMOCTOSATEbHBIN
YYEHUUECKUN OSKCIHEPUMEHT, KOTOPBIH MOMXKET UMETh pa3IMYHble (POPMBI:
(bpoHTaNBHBIN AKCIIEPUMEHT ((POHTANIbHBIE OMBITHI U J1aOOpaTOpHBIE PabOTHI),
paboThl  MpaKTUKyMa, Yy4yeOHO-HCCIEOBATENbCKUE PAOOTBI U MPOEKTHI
HKCIIEPUMEHTAJILHOTO XapakTepa. [Ipm 3TOM HOpPMATHBHO-00s13aTEIBHBIM BHE
3aBUCUMOCTH OT YpOBHSI H3yueHHUs (GU3HKU (0a30BbIA WM yriayOJEHHBIN) H
oOpazoBaTeIbLHONM MporpaMMbl (OCHOBHAas WJIM CPEIOHSS IIKOJA) SIBISETCS
(bpOHTANBHEIN dKCIIepUMEHT. FIMEHHO TTOCpEICTBOM (DPOHTAILHOTO SKCTICPUMEHTA
JOCTHTAIOTCS TPEIMETHBIE PE3yJbTaThl JKCIICPUMEHTAIBLHOTO XapakTepa, a
YYallUMHCS OCBAaMBAIOTCS CIOCOOBI JCUCTBHI, COOTBETCTBYIOIIHE YKa3aHHBIM
BBIIIIC TIATH THIaM padoT. JIJabopaTopHEIl MPaKTUKYM IIEIeCO00pa3eH TOJIBKO MPHU
yrayOJIEeHHOM YPOBHE U3YUYEHUS TIPEIMETA.

OnTuManeHBIM I8 JOCTIDKEHMSI 1IeJied TMpoBeAeHHUS (POHTAIBLHOTO
DKCIIEPUMEHTA SIBJIACTCS TPEJCTaBICHUE JIa0OPATOPHOTO OOOpPYNOBAHHUS W
MaTepHaJioB B BHUJIE TEMATUYECKHX KOMIUIEKTOB IO MEXAaHHMKE, MOJICKYJSPHOU
busmKe, 2MEKTPUYECTBY W onTuke. VCrmoiab30BaHMEe TEMAaTHYECKUX KOMIUICKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAaKOTO BaXHEUINErO0 YMEHHUS, Kak Moa0op
ydaluMucs 00O0pYy/IOBaHHWS B COOTBETCTBHUM C IIEJbI0 HCCIICIOBAHUS U3
N30BITOYHON HOMEHKJIATYPHI TPEIJI0KEHHOTO KOMITJIEKTA; MO3BOJISET MPOBOAMTH
IKCMIEPUMEHTAIbHYI0 paboOTy Ha JIOOOM JTame ypoKa; YMEHbBIIAeT TpPYAOBHIC
3aTpaThl YYHMTENS TIPU TIOATOTOBKE K YypOKaMm, ITOCKOJIBKY HE Tpedyercs
MIEPEKOMITOHOBKA 00OPYIOBAaHHS B COOTBETCTBHH C 33Ja4aMH KOHKPETHOTO ypOKa.

[Ipn mIaHUpPOBAaHWUM TIPAKTHYCCKUX padOT BaXKHO HMETh B BHAY, YTO
MPEAMETHBIC PE3yJIbTaThl AKCIIEPUMEHTAIBLHOTO XapakTepa MOTYT ObITh OCBOCHBI
TOJIBKO TIPHU ONITUMAJIbHOM COYETAaHWU KPAaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB H
OJIHOYACOBBIX JIJAOOPATOPHBIX Pa0OT.

Baxnoe 3Hauenue wumeer TOT (HaKT, UYTO B COCTaB (PPOHTAIHLHOTO
00Opy0BaHUS HAPSIY C AHAJIOTOBBIMH BXOJAT M ITU(GPOBBIC CPEICTBA U3MEPECHHUSI.
K HUM OTHOCSITCSI STIEKTPOHHBIA CEKYHIOMEP C JaTUYMKAMH, SJICKTPOHHBIC BECHI U
naTyukd  mu@poBod  maboparopuu. Takum  00pa3oM, TpU  MPOBEACHUH



(GpOHTANBHOTO HKCHEPUMEHTA B OCHOBHOM IIKOJE YYEHUKH 3HAKOMSTCS C
AJIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUM U BHIYMCIICHUM.

briox obopynoBanus 1l yueHUYECKHX padboT mo ¢usnke chopMHUpPOBaH Ha
0aze mepeuyHs 0OOpYyIOBaHUS IJisi MPOBEACHUS OCHOBHOTO TOCYAapCTBEHHOTO
sK3ameHa 1o ¢usuke. McrnonbzoBanue npubOpoB U 000PYI0BaHUS C €IUHBIMU IS
BCeX  OOydYaloIMXCAd  XapaKTEepPUCTHKAMU  TO3BOJISIET  CTaHJIAPTU3UPOBATh
MPOLIETYPhI BHITTOJHEHUS SKCIIEPUMEHTANIbHBIX 33/JaHUI HAa DK3aMEHE U 00ECIICYUTh
HAJIeKHYIO OIIEHKY pEe3yJbTaTOB HAa OCHOBAaHWU SKCIEPTHOW MPOBEPKH OTBETOB
oOyuatomuxcs. [Ipu 3ToM ocHOBaHHMEM Ui BBIBOJIA O MPABUIBHOCTH MPOBEACHUS
JTAHHOTO OIbITa SABJISIFOTCS PE3YyJbTaThl, MOJIYYEHHbIE YYAUIUMUCA MOCPEICTBOM
MPSMBIX U3MEPCHUN 3aTaHHBIX (PU3UUECKUX BEITUINH.

HaGop i 1npoBeneHHs OCHOBHOIO TOCYJAapCTBEHHOIO  3K3aMEHa
oOecrieunBaeT pa3pab0TKy HECKOJIbKHUX OJHOTUITHBIX 33JIaHUW MTPU UCIOJIb30BAHUH
OJIMHAKOBOTO OOOpYJOBaHUS C Pa3HBIMH XapaKTEPUCTUKAMH. ITOT TMOAXOJ
1[eJI€CO00pa3HO HCMOJB30BaTh M TMPU MPOBEJACHUU (POHTAIBHBIX OIBITOB H
nabopaTopHbIX padoT. Hampumep, npu MpoBeACHUHN UCCISAOBAHUS 3aBUCUMOCTH
CWJIbl TOKAa OT HANPSHKEHUS MOKHO BBIJICIIUTH B KJIacCE€ TPYMIbI, KOTOpPbIe OyAyT
IPOBOJUTH  JTAHHOE  HCCJIENOBAHHME, HCHOJB3YyS PE3UCTOPBl C  PA3HBIM
CONPOTHUBJICHUEM, U JaMmIouky. [lo pe3ynbraTaM MOXKHO CPAaBHUTH MOJTYyYECHHBIC
3aBUCUMOCTH, OOCYJUTh TPAaHUIIBI BBIMOJHEHHUs 3akoHa Oma i ydacTka IIenH,
OINPEIEIHUTH COTPOTUBIICHHS PE3UCTOPOB.

CrnenyeT OTMETUTh, YTO MpPH TMPOBEICHUM (PPOHTAIBHBIX OIBITOB U
7a00paTOPHBIX PabOT B OCHOBHOM IIKOJIE TPEOYyeTCsl 3amucCh Pe3yJbTAaTOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM TMOrPEemIHOCTH. 37eCh MpH
UCIIOJIb30BAaHUU TPAJAMLMOHHOTO 000pynOBaHUS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJOYHBIX aMIIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
HOTPEIIHOCTh 11eJ1IeCO00pa3HO CBSA3BIBATH C ILIEHOM JelieHus Mpubopa, a MpH
nepexoae K HUQPPOBBIM HHCTpyMEHTaM (HUGPOBBIE BEChl U JATYUKU) YUUTh
paboTaTh ¢ OMUCAHUAMH DTUX MPUOOPOB, BBLACHAS JaHHbIE 00 aOCOIIOTHOM
MOTPENTHOCTH, JTUOO0 MpearaTh 3Ha4YeHUE MOTPEIIHOCTH B TEKCTE 3a/IaHUN.

[Ipu mnpoBeneHUM HUCCHEAOBAHUS 3aBUCUMOCTEM OJHOW (pu3HUECKOU
BEITUYMHBI OT JIPYroil ydaliuecs OJDKHBI OCBOUTH IMOCTpOeHHE TpaduKoB C
yKa3aHUeM a0COJIFOTHBIX MOTPENTHOCTEH, a IPU MPOBEICHUH padOT HA MPOBEPKY
MIPENO0JIOKEHUM — YMETh CPaBHUBATh 3HAUCHUS IBYX MPSIMBIX U3MEPEHUH C Y4ETOM
aOCOJIOTHOM  TOTPEeIIHOCTH  (Hampumep, MyTeM CpaBHEHUS WHTEPBAJIOB
MOJIyYeHHBIX 3HA4YeHM Ha uyucioBod ocu). I[lpoBegeHwe wu3MepeHuil U
uccinenoBanuii B kypce ¢usuku 10-11 kmaccoB HOMOTHSIOTCS HMCIOJIB30BAHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEN, YyYalluecs IODKHbl HAydUThCS PaCCUUTHIBATH
OTHOCHUTEJIbHBIE TIOTPEIIHOCTU B MPOCTEUIIMX CiIy4dasX MNPSIMBIX U3MEPEHUN U
CpaBHUBATh TOYHOCTh PA3TMYHBIX U3MEPEHUMN.

OOpamaeM BHUMaHHE, YTO OIICHMBAaHWE JIA0OPATOPHBIX PAOOT TOJHKHO
0a3upoBaThCs, KAK U B KPUTEPUSIX OLIEHUBAHUS SKCIIEPUMEHTaIbHBIX 3aaannii KUM
OI'D, He Ha MpPaBUIBLHOCTU O(POPMIICHHS OTYeTa O paboTe, a HAa MPABHILHOCTU
JNEUCTBUN TI0O COOpPY YCTAaHOBKH, MPOBEACHUIO OIBITOB, CHATHUIO IOKa3aHUI
npuOOpOB.



OcHamienue [ W3y4eHHs OHOJOTMU TPEACTABICHO KOMIUIEKTaMH
JIEMOHCTPALIMOHHBIX BIKHBIX IMPENnapaToB, repOapueB U KOJUIEKIHI MO pa3HbIM
TeMaM Kypca OWOJOruu, a Takxke HudpoBoil nmabopaTopuel s MPOBEACHUS
npakTuyeckux padbot. Kpome Toro, npu uzy4eHun OMOJIOTUN MOKET UCTIOJIb30BaTh
uudpoBas nadopaTtopus 1o OuoNOruu (KaK JOMOJHUTENbHBIA DSJIEMEHT st
YTIIyOJICHHOTO U3YUYEHHS Kypca).

B yueOHOM mpouecce yuwammecs JOMKHBI MOJYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCTIPUSTHSI U3y4aeMbIX SBJICHUN U 00heKTOB. OTHAKO M3ydaeMble
SIBIICHUS U 0OBEKTHI HE BCETa MOTYT ObITh HEMOCPEACTBEHHO BOCTIPON3BEICHBI MITU
MOKa3aHbl B y4eOHOM IMOMENIeHuU. B 3TOM citydae yueOHOEe 000OpyaoBaHUE JacT
BO3MOXXHOCTh MX BOCHPOHM3BECTH OINOCPEIOBAHO, Yepe3 KOJUIEKIINIO, TrepOapHbIii
JUCT, MUKpOTIpEnapar, MOJIeNb, BUAO(PparMeHT 1 T.1I.

Brnaxnple mnpenapaTel TPEACTaBISIIOT €000 HaTypalbHBIE OOBEKTHI,
CMOHTHPOBAaHHbIE HAa CTEKJISHHOW IIJTACTUHKE M OIYIICHHbIE B CTEKJISHHBIM
HUIMHAP C KOHCEPBUPYIOIIEH KUAKOCTHIO, JTUOO MPE/ICTABICHHBIE B TUIACTHKE.
3nech mpejiaraloTcsl TOTalbHBIE Tpenapathbl, MO3BOJISIONINE H3ydaTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHb 6000BOro pacteHus ¢
KiyoeHbkaMmny», «l'ajroka»); aHaTOMUYECKUE Tpenaparbl, NpeIHa3HAaYeHHbIC IS
U3YYCHUS! BHYTPEHHETO CTPOEHHUS OpraHuM3Ma WM €ro OpraHoB (Hampumep:
«BHyTpeHHee CTpoeHue JIArymiku», «BHyTpeHHee CTpoeHuEe  MTHUIIBIY);
OuoNornuecKue TMpenaparbl, MAlONKMe MPEICTaBICHHE O CTagusIX pa3BUTHSA
opranu3ma (Hampumep: «Pa3BuTHe KOCTHCTON pbBIOB), «Pa3BUTHE KypHIIBD»).
Brnaxaple mpemapaThl MCHOJB3YIOTCS KaK pa3fgaTOYHBI MaTepuail B IPOIecce
JEMOHCTpAIlM TIPH W3YYCHHH HOBOTO MaTepHala WU B MPOIECCE BHITOTHEHHS
MPAKTHUECKUX 3aJaHHi, pa3paOOTaHHBIX HA KX OCHOBE.

I'epGapuu — cobpaHue MPEeCCOBAHHBIX, 3aCYIICHHBIX PACTCHUHN UM UX YacTel
MOMOTAlOT U3y4aTh pacTeHWe B KaOMHETe U Yy3HaBaTb €ro B MpPUPOJE, a
repOapu3aiys — Hanbosee MPOCTON CrOCO0 COXpaHEHUsS! paCTeHUN W X YacTell B
TEUEHUE [JIMTEIBHOTO BpeMeHU. B mepeuHe mnpejuiaraeTcs CUCTEMaTUYECKUN
repOapuii (Hampumep, «OCHOBHBIC TPYMIBI PACTCHHI») M TrepOapuil mo ooIiei
Ouonmorun  (KOTOPBIA  TO3BOJIAET  MPOMJUIIOCTPUPOBATH  HU3MEHYUBOCT,
HUCKYCCTBEHHBIH OTOOp, CHCTEMAaTHYECKHE KaTerOpuu W BHUI000pa30BaHUE,
JTUBEPICHIINS W KOHBEPICHINS, TOMOJIOTHYHBICE W AHAJIOTHYHBIE OpTaHbl,
pYyIUMEHTAapHBIE OpraHbl, apoMopdo3, uauoamantanus QGEHOTHI W TEHOTHII,
NOJUTUIONANS, OTAAJieHHas THOPHIW3alMsi, B3aUMOJCHCTBUE pACTEHUH C
a0MOTHUYECKUMH (DAKTOpPAMU CpeJIbl, B3aUMOJICHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epOapHblii MaTepuan HCIONB3YIOT KaK pa3laTOYHBIN
MaTepuana I8 JEMOHCTpAallMM M3y4aeMbIX OOBEKTOB, [JJS  BBITOJHEHHS
MPaKTUYCCKUX 3aJaHUi MPU 3aKpeIUICHUH MaTepHalia WIH JUArHOCTUKHM YIeOHBIX
pe3yJbTaTOB.

Taxke TpeacTaBieHbl KOJUICKIMM — HAOOPHI MPEAMETOB WM BEIIECTB,
noo0paHHBIX MO OMNpeAeNeHHbIM npu3HakaM. OO0beKTaMH HUX MOTYT OBITh
pacrpaBieHHbIE M  3acCyllIEeHHbIE HACEKOMBIE, pPAaKOOOpa3HbIE, PAKOBHHBI
MOJUTIOCKOB, OTIEIbHBIC YACTH CKEJIETOB JKMBOTHBIX. B KOJJIEKIIMSIX COYETAIOT
HaTypajdbHbIE OOBEKTHI C WX M300paKEHWEM B BUJE PUCYHKOB WM MYJISKEH —



umutanui. [Ipemnoxennsie B mepedHe MOP(OJOTUYECKHE KOJUISKIIMH JJTAar0T
MPEACTABICHUE O BHEIIHEM CTPOECHHWU OPraHOB WM KX 4YacTeH, IMO3BOJISIOT
MPOBOJIUTH CPaBHEHHUS OOBEKTOB, BBISICHATH UX OOIIME YEPTHl U YEPTHI Pa3IUuMs
(manpumep: «IIpeacTaBuTtenu OTPsSIO0B HACEKOMBIX» U JIp.); OOLIEOMOIOTUYECKUE
KOJUIGKIIMM TIO3BOJISIIOT ~ BBISICHATH B3aMMOCBSI3M B OPraHUYECKOM  MHPE,
paccMaTpuBaTh pPa3BUTHE OPraHU3MOB, TIPOCIEKHUBATH OOIIEOMOIOTUYECKUE
3aKOHOMEpHOCTH (Hampumep: «l[IpuMepsl 3alIUTHBIX MPUCIOCOOJIEHUN Yy
HacekoMbIX»). Komiekuuu, kak u repOapuu, HCHOJB3YIOT KakK pa3laTOYHBIN
Martepuan s JEMOHCTpPAllMd U3Y4YaeMbIX OOBEKTOB, JUISl  BBIMOJHEHHUS
MPAKTUYECKUX 3aJIaHUi MPU 3aKPEIJICHUA MaTepualia Uiu IUarHOCTUKU y4eOHBIX
pE3yNbTATOB.

O3HakOMJIGHHE Yy4YalllMXCsl C MHUKPOCKOMMYECKUM CTPOCHUEM KUBBIX
OpraHW3MOB — OJIHA W3 TJAaBHEHIIMX 3a/lad HayKH, IO3BOJISIIOIIUX TIOJIBECTH
IIKOJbHUKOB K TOHUMAHHUIO €JMHCTBA OpraHuyeckoro mupa. [ns mpoBeneHus
7abopaTopHBIX paboT B HHU(POBYIO JA0OPATOPHUIO BKIIOYEH MHKPOCKOIN, a B
KOMILJIEKTE MOCYAbl U 000pYAOBaHUS 00IIETr0 HA3HAYEHUSI UMEIOTCS HEO0X0IUMOe
OCHAIIIEHHUE IS POBEICHUS J1ab0paTOPHBIX PadoT.

[udpoBas  nmabopaTopus  BKIOYAaeT HAOOp Uil  M3TOTOBJIEHUS
MUKpornpenaparoB. CBexue mnpenaparbl HW3rOTaBIMWBAIOT JJISI HEMEIJICHHOTO
paccMmoTpenusi. K HUM OTHOCSTCS )KUJIKOCTHBIE (00BEKTHI OOBIYHO MOMEIIAIOTCS B
BOJIy, a IpenapaTbl COXPAHSIIOTCS B TCUCHHE HECKOJIBKUX JIHEH), cyxue (Hanpumep,
YaCTUIy TITUYbEr0 Tiepa, MPOCTO TMOJOXKUTh HA TNPEAMETHOE CTEKJIO U
MUKPOCKOTIUPOBATH), KUBBIC MpernapaThl (Ma3Kh — KaIlJid >KUJKOCTH, HarpuMmep
KpOBM) M  BUTaJbHbIC Mpenaparbl (KOTOPbIE HCHOJB3YIOTCS ISl W3YUYCHHS
MaJIOKJIETOYHBIX O0BEKTOB (MPOCTEHIINX, KOJIOHUI BOIOPOCIEH), 11l HAOIIOACHUS
nBrokeHUs (Tydenbku, ameosl). [IpurorosieHre Mukpomnpenapara BepadaThiBacT y
y4aIlerocsi HABbIKM CaMOCTOATENbHON paOOThl, aKTUBU3UPYET UX MTO3HABATEIHHYIO
JESTEIPHOCTh U 3HAKOMUT C TEXHUKOW M METOJMKOM HAYy4YHOrO HccienoBanus. B
U(POBYIO TAOOPATOPUIO BKIIIOYEH TaKKe W HAOOP MUKPOIPENnapaToB, KOTOPHIi
COJIEPKUT MOCTOSTHHBIE TIpenapaThl, JOJIT0€ BPEMsI COXPaHSIOUIMECS B MPUTOJHOM
JUIS1 MUKPOCKOTTMPOBAHUS BUJIE.

CrnelyeT OTMETUTD, YTO HAPAly C MUCIOJIb30BAHHEM NEPEUUCICHHOTO BBIIIE
y4e0HOT0 000PYI0BaHUS BAXKHYIO POJIh B U3YUCHUH OMOJIOTHH UTPAIOT TPUPOTHBIC
OOBEKThI, TaK KaKk B OOJIBIIMHCTBE CIy4aeB TOJIBKO OHHM MOTYT OOECIEUUTH
HauOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAaHUM y4yalluXcs, MOMOTAIOT
GbOpMUPOBAHUIO Y HUX NPaBUJIIbHBIX OWoONOrHuYeckux 3HaHuM. K Takum »KUBBIM
00BbEKTaM OTHOCSIT PaCTEHHS, )KUBOTHBIC )KUBOT'O YT0JIKa, akBapruyMa, Teppapuyma.
O (DEeKTUBHBIM CPEJACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTaAMU SIBIISIOTCS
DKCKYpPCUU B OHMOJOTMYECKHE U KpaeBEeIueCKHe My3eH, OOTaHWYECKHE CaJlbl,
300MapKU U OKPYKAIOIIHNE IIKOIY €CTECTBEHHBIE M HMCKYCCTBEHHBIE MPHUPOIHBIE
CO0011IeCTBa.

TpanuuuoHHbie OUONIOTHYECKHME MYJSDKH M MOJICTH B HACTOSIIEE BPEMS
YCHENIHO  3aMEHSIIOTCA  IUGPOBBIMH  00pa30BaTEIbHBIMUA  pECypcamu:
BUJcOo(pparMeHTaMy, aHUMalued, BUPTyaJdbHBIMU JabopaTtopusimu. Lludposbie
oOpa3oBaTenbHBIE PECYpChl HE MOTYT CTaTh IOJHOIICHHOW 3aMEHOUW peabHBIX



IPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh TTO3HAKOMUTHCA C 00Jiee MHUPOKUM
KpyroM  OOBEKTOB,  CO3JAIOT  MPEANOCHUIKM IS  WHTEHCU(UKALMH
o0pa3oBaTeNbHOTO Ipollecca M 00ECIeurBalOT He3aMEMJIUTEIbHYI0 OOpaTHYIO
CBSI3b, KOMIIBIOTEPHYIO BU3YaJIU3alNI0 MHPOPMAIIMK, aBTOMATU3AIUIO YIIPABICHUS
y4eOHOU AESITEIbHOCTHIO U KOHTPOJIb €€ PE3YJIbTATOB.

OcHamieHue Uit M3Y4EeHHS ~ XUMUU  TPEACTABICHO B BUJE
JEMOHCTPALIMOHHOTO O0OpYJOBaHUS, KOMIUIEKTa XHUMHYECKUX PEAKTHUBOB C
HEOOXOJMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMILJIEKTa MOCYAbl U 000PYI0BaHUS
JUIsl YYEHUYECKHUX ONBITOB M KOMIUIEKTa KoJuleKIui. Kpome Toro, npu m3ydeHuun
XUMHUM UCHOJIb3yeTCs 00Ias [l €CTECTBEHHOHAYYHOTO IMKJIa IudpoBas
nabopaTopus, a Takke IudpoBas gadbopatopusi Mo XUMUU (KaK JTOMOJTHATEITbHBIN
AIIEMEHT JUJISl YIIIyOJIeHHOTO U3yUYEeHUSI XUMUN ).

JIEMOHCTPAalIMOHHBIN 3KCHEPUMEHT SIBJIACTCA BAXKHOW YacThIO OOy4YEHHUSA
XUMHHU. 37€Ch BaXHO MOMHHUTh, YTO MPU €r0 MPOBEACHUH 00s3aTENbHO JOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIIbL:

IIOCTABKA LIEJIN IKCIIEPUMEHTA,

ONHCaHue HEOOXOAUMOTIO I €r0 BBIIOJIHEHHsI 000PYJOBaHUS U PEAKTHUBOB,

IUTAHUPOBAHHUE MOPSIIKA IPOBEICHNUS,

ONMCAaHUE UCXOAHBIX BEUIECTB,

IPOTHO3UPOBAHUE OKHMJIAEMBIX B PEAaKIMOHHOM CMECH HU3MEHEHMU U
pE3yJbTATOB SKCIEPUMEHTA,

ONMKCaHUe U3MEHEHU, TPOU3OILIEIINX C BEIECTBAMH,

(opMyIHpOBKa BBIBOJIOB U3 SKCIEPUMEHTA,

CO3JJaHME pHUCYHKAa HKCIEPUMEHTAIbHOM YCTAHOBKM UM COCTaBIICHUE
YPAaBHEHUS PEAKIIUI.

B mpouecce mnpoBeneHHs JIEMOHCTpALMil, ydalluecs OCBAaWBAIOT JTaIlbl
MPOBENICHUSI OIbITa, MOATOMY HambOoJsee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCAaHUE OMbITa YUYWUTEIEM, a MCIOJb30BaHHE 3BpUcTHUEcKON Oecenpbl. [lpu
peanu3anuy Takoro CLEHapHsl AK€ HE OYEHB CJIOKHBIN ONBIT 3aHUMAET JOBOJIBHO
MHOTO BPEMEHM, HO CJEIOBaHHE €My TMO3BOJseT O00eCneYuTh MOHUMAaHUE
OOy4arolMMHUCS MPUEMOB HAyYHOTO IO3HAHMS W HCIIOJIIb30BAHHE HX YXKE B
CaMOCTOATEJIBHON JIEATEIHOCTH B IMPOLECCE YYEHUUECKOTo 3KkcnepumenTa. Ha
HayaJbHOM OJTane u3ydeHus xumuu (B 8-9 kiaccax) MMEHHO TakKOM MOJXO[
MO3BOJISIET JOCTUYb MAKCUMAIbHOM 3 (HEKTUBHOCTH OT MPOBEIECHUS JTA0OPATOPHBIX
U TMpaKTHYEeCKuX padoT, a Takxke cPOpMUpOBATh y YYallUXCS OTBETCTBEHHOE
OTHOUIIEHHUE K IKCIIEPUMEHTY.

[Ipy oOllCHMBaHMM YYEHUYECKUX MPaKTHYECKUX paboT I1enecooopa3Ho
YUUTBIBATh MOJXO/Ibl, UCIOIB3YIOUIME B SK3aMEHAIIMOHHBIX Marepuanax. Tak, B
HACTOSIIIIEe BpeMs npeaiaraeTcs AKCIIEPUMEHTAIILHOE 3a/laHue,
peycMaTpUBaloLiee BEIOODP ABYX BEIIECTB U3 MATH MPEAJIOKEHHBIX U TPOBEICHHUE
C HMMH DPEaKUWW, OTpaKarolUX XUMHUYECKHE CBOMICTBA YKA3aHHOI'O B YCJIOBHH
3amaHug  BewlecTBa. OLIEHMBaHUME HWJET HAa OCHOBAaHMM OTYETa YYEHHKA O
npojenaHHo pabore (ypaBHEHHUS peakiuii, BHIBOJAbI O HAONIONEHUSAX) M Ha
OCHOBAaHUM NPSIMOrO HAOMIOACHHUA 32 JCHCTBUSMH Yy4YEHUKA IO MPOBEICHUIO



onbITOB. [1pu 3TOM BBIAEIAIOTCS STAbl 0TOOpA BEIIECTB M CMEIINBAHUS BEILIECTB B
COOTBETCTBHUHM C ITyHKTaMHU MHCTPYKIIMH K padoTe.

BaknelmymM HanpaBieHHEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh UCIOJb30BaHUE LUPPOBOM Jaboparopuu, KOTOpas
MO3BOJIIET OPraHU30BATh XUMHUYECKHM SKCIEPUMEHT HA MPUHIUIHAIBHO HOBOM
YPOBHE, MEPENTH OT KAUECTBEHHOM OLIEHKU HA0JII0JIa€MBIX SIBJICHUM K CHCTEMHOMY
aHaJIN3y KOJMYECTBEHHBIX XapakTepucTuk. llpu pabore ¢ garumkamu mudpoBoit
nJaboparopun oOecreunBaeTcs aBTOMaTU3UPOBAHHBIN cOOp U 00padoTKa NaHHBIX,
XOJl DKCIEPUMEHTa MOXXET OTOOpaXkaThCsi B BHJE TpadUKOB MU TOKa3aHUI
prUOOPOB, a pPe3yJabTaThl IKCIEPUMEHTOB MOTYT COXPAHATHCS JIUTEIBHOE BPEMSI.
Haubonee axkTyanpHBIM /i XUMHUHU SIBISIETCS MEPEXOJ K KOJMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBIA  MOXHO  MPOWJUIIOCTPUPOBATh  CJEAYIOLIUMU
IpUMEPAMH: U3YYEHHE CTPOEHUS IUIaMeHH, omnpezeneHne pH B pasHbIX cpenax,
ONpPENEICHNE CKOPOCTH pEaKUMM, W3yYCHHE BIMSHUSA KOHLEHTpAUUU U
TEMIIEpaTypbl HA CKOPOCTh PEAKIUY.

[udposas nabopaTopusi MO3BOJIAET PEATM30BATh MEKIPEIMETHBIE CBA3H C
APYTUMH  IPEAMETAMM  €CTECTBEHHOHAYYHOTO  IMKJIA, IIOCKOJIBKY  J1aeT
BO3MOXXHOCTh ~ BBINIOJIHATH MHTETPUPOBAHHBIE yuyeOHBIE MCCIIEOBAHUS IO
€CTECTBEHHBIM HayKaM, NpPHUMEHSATh M OCBauBaTb JJIEMEHTBHI CTATUCTUKU H
MH(POPMAIIMOHHBIE TEXHOJIOTUU.



IMPUMEPHBIV NEPEYEHB

[Ipunoxenune Ne 6

K MeToan4ecKuM peKoMeHAaIHsAM

OBOPYJIOBAHUA, PACXOJHBIX MATEPUAJIOB, CPEACTB OBYUYEHUA U BOCIITMTAHUSA J1JIA CO3JAHUSA U
OBECIHEYEHUWS ®YHKIIMOHUPOBAHUSA IEHTPOB OFPA3OBAHUSI ECTECTBEHHO-HAYYHOH U
TEXHOJIOTHYECKOMN HAIIPABJIEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPT AHU3AIIUAX,

PACHOJIO)KEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

CTAHJAPTHBIA KOMILJIEKT

TABJIMLIA Nel

HaumeHnoBanue
odopynoBanus

KpaTlcne NPUMEPHBIC TEXHUYCCKHUE XaPAKTEPUCTUKH

KoauyecTBo equHuI /st
001meo0pa3oBaTeJbHBIX
OpraHmu3anuii, He
SIBJISTIOLMXCSI

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KosmyecTBo eMMHAIL IS
001meo0pa3oBaTeJbHBIX
OpraHu3anuii, IBJISTIOIIAXCS
MAJIOKOMILIEKTHBIMH, €]1.
U3M.

ECTeCTBeHHOHay‘lHaH HalpaBJCHHOCTDH

1. | Oomee obopyroBanue (¢pusuka, Xumus, 0H0JIOTHUs1)

Hudposas
nabopaTopus

yueHnveckas (pusuka,
XUMHsI, OMOIOTHS)

1.1

[{udpoBoii JaTYHK 3IEKTPONPOBOAHOCTH

Hudposoit natunk pH

[MudpoBoii JaTYMK MONOKEHUST

[udposoit gaTuuk TemnepaTypsl

Hudposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocummnorpadguyeckuit JaTINK

Becsl anexTponnblie yue6Hbie 200 T

Muxkpockor: uppoBoi WK ONTHYECKUH ¢ yBenndeHuem ot 80 X
Habop 115 u3rotoBieHns MUKpOMIpenapaToB

Muxkponpenapats! (Ha6op)

CoenuHuTEIBHBIE TPOBOA, TPOTPAMMHOE 0OECTIeueHIE, METOANYECKHE
yKa3aHus

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB JUIsI OIIBITOB I10 MEXAHUKE

3 mT.

2 IT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX
OpraHu3anui, He
ABJIAIONIMXCS

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX
OpraHu3anuii, siBJISIOIHXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

KOMIUICKT COITYTCTBYIOIIUX 3JIEMEHTOB JJISI OMBITOB MO MOJIEKYJISIPHOM
¢busuke

KOMIUIGKT  COIYTCTBYIOIIHX
AJIEKTPOJMHAMUKE

KOMIDICKT COITYTCTBYIONIUX AJICMEHTOB JIJISl OTIBITOB IO ONITHKE

9JICMCHTOB JJIA OIIBITOB 10

1.2.

Kommiekr mnocyasl u
o0opynoBaHus JUTS
YUEHUYECKUX  OIBITOB
(pusuka, XAMUS,
OUOI0oTHS).

[IITaTuB 1a0OPaTOPHBIA XUMUYCCKUN

Ha6op vammek [letpu

Ha6op uHCTpyMeHTOB mpenapoBaibHbIX

Jloxkka [1s1 C)KUTaHMS BEILIECTB

Crymnka dapdopoBas ¢ necTukom

HaGop 6anox mist xpaneHust TBepIbIx peakTuBoB (30 — 50 mur)
Hab6op ckistHOK ((pi1akoHOB) JUIsl XpaHEHHUS PACTBOPOB PEAKTHUBOB
Ha6op nmpubopok (ITX-14, I1X-16)

[Tpubop 1 moTy4eHus ra3on

CnuproBka

I"oprouee /U1 COUPTOBOK

OunbTpoBanbHas Oymara (50 mT.)

Konba konndeckas

[Tanouka cTexisiHHAS (C pE3MHOBBIM HAKOHEYHUKOM)
Yameuka /1715 BeITapyUBaHUs (BbIIAPUTETbHAS Yallleyka)
Mepubliii TUIMHAP (TUIACTUKOBBIH)

Boponka crexnsiHHas (Mamasi)

Crakan crexissanbii (100 mor)

["a300TBO/IHAs TPyOKa

3 mIT.

2 1IT.

BUOJIOI'Us

2.1.

Kommnexr
[IpEIapaToB
JEMOHCTPALIMOHHBII

BJIQ’)KHBIX

Ha3HA4YCHUE: IEMOHCTPALMOHHOE,
Marepuai KOHTeHepa: MIACTHUK,
repMETUYHAs KPBIIIKA: HAIMYKE,
KpEIUICHHE JKCIIOHATA: HAIW4ue,
KOHCEpPBUPYIOIIEE BEUIECTBO: HAJTUYKE,

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX
OpraHu3anui, He
ABJIAIONIMXCS

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX
OpraHu3anuii, siBJISIOIHXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

HakJIelika ¢ HAMMEHOBAaHUEM: HAJIMYHE.

He MeHee 10 mpenapaToB U3 MPUBEICHHOIO HUXKE CITUCKA!
Brnaxusrit npenapar "be33yoka"

Bnaxunsiit npenapart "I"agtoka"

Brnaxuslii npenapar "BHyTpeHHee cTpoeHne OproXOHOroro MoJurocka'
Bnaxnsiit npenapat "BHyTpeHHee cTpoeHue KpbIChl'”

Brnaxublii npenapar "BHyTpeHHee cTpoeHue JIArymkKu"

Bnaxnsiit npenapat "BHyTpeHHee cTpoeHue nTUilb"

Brnaxxusiii npenapat "BHyTpeHHEe cTpoeHHE PHIObI"

Bnaxunsiii npenapart "Kapacp"

Brnaxussrit npenapar "Kopenb 6000Boro pacteHus ¢ KiayoeHpkaMu'"
Brnaxunsiit npenapat "KpepeTtka"

Bnaxusiit npenapar "Hepenna"

Brnaxxuslii npenapat "Pa3zBuTue KOCTUCTOM pBIOBI"

Brnaxuslit npenapar "Pa3utue kypuis!"

Brnaxusiii npenapat "Cuugpomenyza”

Brnaxusiit npenapar "Tputon”

Brnaxxusiit npenapat "Yepenaxa 6onotHas"

Brnaxusiit npenapar "Yx"

Bnaxsslil npenapar "SAmepuna”

2.2.

Kommekt repOapues
JEMOHCTPALIMOHHBIN

Ha3znaueHue: 1eMOHCTpaIIOHHOE,

OCHOBA JJIs1 KPeTJICHUs: repOapHbIi JIUCT,

CIMCOK 3KCIIOHATOB: HAJIMUYUE

He MeHee 8 repOapueB U3 NMPUBEACHHOrO HUXe crnucka: HasHauenue:
J€MOHCTPALIMOHHOE,

OCHOBA JJIs1 KPETJICHUs: TepOapHbIil TUCT,

CIMCOK 3KCIIOHATOB: HAJIMYUE

He MeHee § repOapreB U3 MPUBEACHHOTO HUXKE CIHCKA:

I'epbapuii "/lepeBbst U KycTapHUKHU"

I'epOapuii "/luxopactyuiue pactreHus"

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX
OpraHu3anui, He
ABJIAIONIMXCS

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX
OpraHu3anuii, siBJISIOIHXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

I'ep6apuii "Kopmossie pacteHus"

I'ep6apuii "KynbTypHble pacTerus"

I'epOapuii "JlekapcTBeHHBIE pacTeHUs"
I'epGapwuii "MenoHocHbIe pacTeHUS"

I'ep6apuii "Mopdonorus pacteHuit"

I'epbapuii "OcHOBHBIE TPYMIIBI pacTeHUI"
I'epbapuii "Pacturensuble cooOuiecTa"
I'ep6apuii "Cenbckoxo3siicCTBEHHbIE pacTeHUs"
['epGapuit "AnoButsie pacteHus"

I'epbapuii k Kypcy ocHOB 1o 0011eil Ouosoruu

2.3.

Kommnekr komnexkumit
JI€MOHCTPAIIMOHHBIN
(mo  pa3HBIM  TeMaM
Kypca OMOJIOTHN)

Haznauenue: 1eMOHCTpaIMOHHOE,

OCHOBA JIJIs1 KPEIUICHUS: HAaIU4ue,

HaKJIEHKU ¢ HAUMEHOBAaHUEM: HAJIIUUUE

He MeHee 10 KouteKMii U3 NPUBEAEHHOTO HIXKE CITUCKA!
Komnekuus "I"onocemennsie pacteHus"
Komnnekuus "O6urarenn Mmopckoro qHa"
Komnnekuus "Ilaneontonoruueckas”
Komnekuust  "IIpeacraBurenu  oTpsAa0B
HAcCeKOMBIX: He MeHee 4

Komnexmus "IIpumeps! 3alIUTHBIX PUCTIOCOOIEHUH Y HACEKOMBIX "
Komnexuust  "IlpucnmocoOuTenbHble  U3MEHEHHS B~ KOHEYHOCTSX
HACEKOMBIX"

Komneknus "Pa3BruTre HaCEKOMBIX C HETIOJIHBIM MpeBpanieHueM"
Komnekuus "Pa3BuTre HaCEKOMBIX € ITOJIHBIM IpeBpalieHueM"
Komneknus "Pa3sutue nmenuns"

Komnexmus "Pa3zButne 6adoukn”

Komnexknus "PakoBUHBI MOJUTFOCKOB"

Komnexmus "CemeiictBa 6abo4ex”

Komnexknus "CemeiicTBa xKykoB"

Komneknus "Cemena u mioas!"

HAaceKOMBIX" KOJWYECTBO

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX
OpraHu3anui, He
ABJIAIONIMXCS

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KosnyecTBo exMHuUI 115

001 eo0pa3oBaTeIbHBIX

OpraHu3anuii, siBJISIOIHXCS

MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

Konnexuust "®opma coOXpaHHOCTH UCKOIMIAEMbIX PACTEHUN U KUBOTHBIX"
HaGop maneonTomornueckux Haxonok "[IpoucxoxxaeHue dvenoBeka'
KOJIMYECTBO MOJeiel: He MeHee 14

XUMUA

3.1.

JleMoHCTpaliMoOHHOE
obopynoBaHue

CocTaB KOMILIEKTA:

Cromuk nogbeMHublit HazHauenue: cOopka yueOHBIX YCTaHOBOK,

pasmep crosiemHuibl: He MeHee 200%200 MM,

IUTaBHBIN [TOJIBEM C IIOMOLIbIO BUHTA: HAJTMYUE

[IITaTuB eMOHCTPALIMOHHBIN XUMUYECKUI: HasHaueHue: neMoHCcTpaus
puOOPOB U YCTAHOBOK,

OTI0pa, CTEPKHH, JIAMKU, MY(PTHI, KOJIbIIA: HATNYHE,

BO3MO’KHOCTb 3aKPEIJICHUs 3JIEMEHTOB Ha PAa3JIMYHON BBICOTE: HAIUYKE
Anmapar i OpoBeNeHUs XMMHYECKMX peakumii: Hasnadenwe:
JEMOHCTPALMS XUMUYECKUX PEAKIIUM,

MOTJIOTUTEINb [1aPOB U T'a30B: HAJTMYUE,

MaTepHai KoJObl: CTEKJIO

Habop nns snextponmnsa AeMOHCTpauuMoHHbIN: Ha3zHaduenue: nsydeHue
3aKOHOB JIEKTPOJIM3a, COOpKa MOJIENIN aKKyMYJISITOPa,

€MKOCTb: HaJIM4HE,

AJIEKTPOBI: HAINYKE
Kommexkt  MepHbIX — KOJO
JEMOHCTPALIMOHHBIE OIIBITHI,
00beM k0710: ot 100 M1 10 2000 M1,

KOJIMYECTBO K0J10: He MeHee 10 mmiT.,

MaTepuai KoJji0: CTeKIIO

Ha6op ¢mnakonos (250 — 300 M 1 XpaHEHUsI paCTBOPOB PEaKTHBOB).
Haznauenue: xpaHeHue pacTBOPOB PEaKkTUBOB,

KoJn4yecTBO (priakoHOB: He MeHee 10 mT.,

MaTepuai (IaKoOHOB: CTEKJIO

poOKa: HATMIue

MaJjIoro obbeMa: Hasuaueunwue:

1 mT.

1 mT.




KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX

Ne Haumenopanue KpaTkue npuMepHbie TeXHHYECKHE XaPAKTePHUCTHKHU OpraHusaumii, He OpraHu3auuii, ABJIAIOIUXCH
000py10BaHuUs ABJISIIOLLMXCS
MAJIOKOMILTEKTHBIMH, €. MaJOKOMIIVIEKTHBIMH, €.
H3M. H3M.

[MpubGop 11t OMBITOB MO XHUMHH C OJCKTPUYECKUM  TOKOM
(J1abopaTOpHBIiL)
[Tpubop 1 WITIOCTpAIMK 3aKOHA COXPAHEHMS MacChl BEIIECTB: COCY/]
JlanponbTa: HaNU4Ke,
npoOKa: HaIM4Ke,
TUI NpUOOpa: 1EMOHCTPALMOHHBIN
JenurenbHas BopoHka: Ha3HaueHue: paszneneHue IBYX JKHIKOCTEH IO
IUIOTHOCTH,
MaTepHuall BOPOHKHU: CTEKIIO
VYcraHoBKa [uid TeperoHku BemecTB: HasHaueHue: JeMOHCTpaius
OYNMCTKH BEUIECTBA, IEPETOHKA,
KOJIOBI, XOJIOIMJIBHUK JJIs1 OXJIQXKICHHS], QJIJIOHXK, IpOOKa: HalIu4ue,
JUTMHA YCTAaHOBKH: HE MeHee 550 Mm
[TpuGop 11 mostyyeHust Ta30B: Ha3HAYEHUE: MOJyYeHHE Ta30B B MaJIbIX
KOJINYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 MpeIMETOB
Bbans komOuHMpoBaHHas nabopatopHas: baHs BonsHas: HaTH4HeE,
KOJIbl1a CMEHHBIE C OTBEPCTHSIMU PA3HOT'O TMaMeTpa: HaIU4He,
TUTMTKA DJIEKTPUYECKast: HAINIHe
®apdopoBasi cTynka ¢ nectukoMm: HasHadeHue: Ans pa3MeNbuCHHS
KPYIHBIX (ppakiuii BEIIECTB U MPUTOTOBJICHHUS TTOPOIIKOBBIX CMecei
Kommiekt Tepmomerpos (0 — 100 C; 0 —360 C)
CocraB KOMILIEKTA:
Ha6op «Kucnote» (a30THas1, cepHas, coisiHast, oprodochopHas)

KOMILICKT XHMHYCCKIX Habop «'mapoxcuasny (ruipokcu 0apusi, THIPOKCH]T KU, THIPOKCHT

3.2 KaJIbLUsl, TUAPOKCU]] HATPHS) 1 . 1 .

pEaKTHUBOB

Ha6op «Oxcuasl MeTamioBy (aTlOMHHHUS OKCHI, Oapusi OKCHJ, Kelie3a
(IIT) oxcupa, kampmust okcua, MarHus okcupa, meau (II) okcua, muHKa
OKCH]T)




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX
OpraHu3anui, He
ABJIAIONIMXCS

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX
OpraHu3anuii, siBJISIOIHXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

Habop «Illenoynsple U meNI0YHO3EMEIbHBIE METAIUIBI) (JIUTUH, HATPUH,
KaJTBITHI )

Hab6op «MeTais» (aTrlOMUHUH, jKe1e30, MAaTHHA, Me/Ib, IIMHK, OJIOBO)
Hab6op «lllemounple U mMIEI0YHO3EMEIbHBIE METaUIb» (JIMTUH, HATPUH,
KaJIbIIHiN)

Ha6op «Orneomnachbie BemecTBa» (cepa, ¢docdop (KpacHbIil), OKCUL
hocopa(V))

Hab6op «I"amorens» (1o, O6pom)

HaGop «l'anoreHuapl» (aIIOMHHHS XJIOPHI, aMMOHHS XJIOpHI, Oapus
xyopuna, xenesa (III) xmopua, kanus Hoaun, Kaausl XJIOpHJ, KaJbLUSA
XJIOpUA, JUTHS Xjuopun, maruusi xjopun, meau (II) xmopwa, natpus
OpoMu, HaTpust PTOPUL, HATPUS XJIOPUL, LIUHKA XJTOPUT)

HabGop "Cynbdatbl, cynphuabl, cyabGuTsl" (amoMuHUS Ccyiabdart,
amMMmoHus cynbdar, xenesa (II) cynbdun, xenesa (II) cynbdar, 7-mu
BOJAHBIN, Kanus cynbdar, kodbansta (II) cynbdar, maraus cynedar, meau
(II)) cynbdar 6e3Bomgubiii, Meau (II) cynbdar 5-T BOAHBIN, HATpus
cynbbua, HaTpus cyiabdur, HaTpus cyinb(aT, HaATpus Truapocyibdar,
HUKeNS cyabdar

Hab6op "KapOonatsl" (amMoHMsI kapOoHaT, kanusi kapOonar, meau (II)
KapOOHAT OCHOBHOM, HATpUs KapOOHAT, HATPUs TUAPOKapOOHAT)

Habop "®ocdarel. Cunukarel" (kanus MoHoruapoopTodocdat, HaTpust
CUJIMKAT 9-TH BOAHBIN, HATpUs opTodocdaT Tpex3aMelleHHbIH, HaTpus
nuruapodocdar)

HaGop "Anerarel. Pomanunel. CoenuneHus sxene3a" (kKanmus aierar,
kanmust peppo(Il) rekcaumnanun, xkanust ¢peppo (III) rexcanronnn, xanus
pOJlaHU[, HAaTpus alleTaT, CBUHIIA alleTar)

Hab6op "Coeaunenust mapranua" (kanusi nepmanranar, mapranua (IV)
okcup, Mapranna (II) cynegat, Mapranua xaopun)

Hab6op "Coenunenuss xpoma" (aMMOHHUSI TUXpoMaT, Kalusl AUXPOMaT,
kanus Xxpomart, xpoma (IIT) xnopua 6-1 BOAHbIN)
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Ha6op "Hutpats!" (aJIfoMUHUS HUTPAT, aMMOHUS HUTPAT, KAJIUSI HUTPAT,
kanbius HUTpat, meau (I1) auTpar, HaTpus HUTpaAT, cepedbpa HUTPAT)
Habop  "Wnpukaropel"  (TakMOWA,  METWIOBBIA  OpaH)KEBBIH,
dhenondTanerx)

HaGop "Kucnopomcomepkamme opraHudeckue BemecTBa" (ameroH,
TNIMLUEPUH,  JTUATHIOBBIA  3dup, CcOuUpT  H-OYTUIOBBIM,  CHOHPT
M30aMHJIOBBIM, CIHUPT W300yTWIIOBBIA, CIUPT OSTWIOBBIA, (eHoI,
(dhopMauH, STUICHIJIUKOJb, YKCYCHO-ITHIIOBBINA 3(hup)

Ha6op "YrieBogoponsr" (OeH3UH, TeKcaH, He(Th, TOMYOI, [IUKJIOTeCKaH
)
Habop "Kucnorsl opranuyeckue" (KHUCIOTa aMUHOYKCYCHAs, KHACIOTa
OcH30iiHasA, KHUCIOTa MacisHas, KHUCIOTa MypaBbUHAs, KHCIOTa
OJICMHOBAsI, KUCIIOTA MAJIBMUTHHOBAS, KUCIIOTa CTEApPUHOBAs, KHUCIOTA
YKCYCHasl, KHCJIOTa I[aBeJieBast)

Habop "YrneBoapl. AMuHBI" (QaHWIMH, AHWJIUH CEpHOKUCHBIA , [I-
TJII0K033, METUJIAMUH THIPOXJIOPUJ , Caxapo3a)

3.3.

Kommiiekt komteknui
M3 CIIHMCKa

Haznauenue: 1eMoHCTpaIiMOHHOE,

BUJ YIIAKOBKH: KOpPOOKa,

OIMCaHUE: HATUYNe

CocraB KoMILIEKTa:

Komnnekuus "Bonokna"

Konnexnus "KamMeHHBIH yroib 1 MPOAYKTHI €ro nepepadboTku”
Komnexnus "Meramisl u cruiaBs”

Konnexkuust "Munepainsl u ropHbie nopojisl" (49 BuioB)
Konnekuus "Munepanbable ynoOpeHus "

Komnexmus "Hed1s 1 npoaykTel ee nepepadboTku”
Komnexnus "I1mactmaccer”

Komnekuus "Tomnuso"

Komnexuus "Yyryn u crans"

Komnekuus "Kayuyk"

1 mrT.

1 mT.




KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX

Ne Haumenopanue KpaTkue npuMepHbie TeXHHYECKHE XaPAKTePHUCTHKHU OpraHusaumii, He OpraHu3auuii, ABJIAIOIUXCH
000py10BaHuUs ABJISIIOLLMXCS
MAJIOKOMILTEKTHBIMH, €. MaJOKOMIIVIEKTHBIMH, €.
H3M. H3M.

Konnexuus "llxana tBeproctu"
HaGopsl 11 MoaenupoBaHUsT CTPOCHUS OPraHUYECKUX BEIIECTB
(yueHnueckre) He MeHee 4 1IT.

4. | ®DUBUKA
CocTaB KOMILIEKTA:
taTuB JEMOHCTPAIIMOHHBIA: Haznauenue: MpOBEJICHHE
JEMOHCTPAIIMOHHBIX OMBITOB, OCHOBAaHWE, CTEPXKEHb, JIAMKH, KOJbIIA,
My(TBI: HATUYUE
CTONMK MOAbEMHBIN:
Tun cronuka: yaeOHbINH/Ta00paTOPHBIH,
OII0pa, CTeP)KEHb BUHTOBOM, BUHT PETYJIMPOBOYHBIN: HATHYNE,
(GyHKIUS ObeMa U OIMYCKaHHUS CTOJMKA: HATMYUE
HcTouHUK MOCTOSSHHOTO M TEPEMEHHOTO HanpspkeHus: Haznaduenue: st
MUTAaHUS  PErYJIHPYEeMBbIM TIEPEMEHHBIM U  TOCTOSHHBIM  TOKOM
AIEKTPUUYECKUX CXEM,

Ob6opynoBanue s | yactota, ['m: 50,
4.1. | neMOHCTpaIMOHHBIX notpebisieMast MOIITHOCTh, BA: 10 I wr. I .
OTIBITOB MaHoMeTp KHJIKOCTHOW JI€MOHCTpAaIlMOHHBIN: HasHauenue: s

m3mepenus: nasieHuss 10 300 MM BOASIHOTO C€TO0A BBINIE W HUXKE
aTMoc(epHOTro TaBJIeHHUS,

crexisinHas U-o0pa3Has TpyOka Ha MOJCTaBKe: HAIMYKE

KamepTon Ha pe3onHaHcHOM smuke: Ha3zHadenwe: ansi J€MOHCTpalvu
3BYKOBBIX KOJIEOAHUH U BOJIH,

JIBA KaMEPTOHA Ha PE30HHUPYIOIMIUX SIIUKAX: HATUYUE,

PE3UHOBBIA MOJIOTOYEK: HATHMYHE

Hacoc Bakyymublii ¢ snexktponpuBoaoM: HazHauenue: co3gaHue
pa3pspKEeHUs WM U30BITOYHOTO JaBJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KHUIIEHHWE XUAKOCTH TPU MOHIKEHHOM JaBJICHHUU, BHEIIHEE U
BHYTPEHHEE JIABJICHHE U JIP.
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Tapenka BakyymHas: HazHaueHue: 1eMOHCTpALMs ONBITOB B 3aMKHYTOM
o0beMe C pa3pexeHHBIM BO3YXOM,

OCHOBAaHME C KpaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIa, pPE3HMHOBAs
IIPOKJIAJIKA, JEKTPUUECKUI 3BOHOK: HAJIM4YKE

Benepko Apxumena: HaznaueHue: neMOHCTpauus JEUCTBUA KUIKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U M3MEPEHUE BEJIUYMHBI BBITAIKHBAIOILEH
CHJIBI,

BEJEPKO, TEJIO LWJIMHAPUYECKOW (POPMbI, NPYKUHHBIA TUHAMOMET:
HaJIN4YHe

OrnuBo Bo3aymHOe: Ha3HaueHue: neMOHCTpalysi BOCIUIAMEHEHMS
roprouell CMecH Ipu ee OBICTPOM CIKATHUH,

TOJICTOCTEHHBIM IMIMHIpP, MOPLIEHb HAa METANIMYECKOM INTOKE C
PYKOSATKOM, IOJICTaBKa I HUJIMHJIpA: HaJIu4ne

[Tpubop nns neMoHCTpaluu JaBieHUs B KUIKOcTH: HasHaueHwue:
JIEMOHCTpALIMS U3MEHEHUS JaBJICHUS C TITyOUHOM MorpykeHus,

JaTYUK JaBJICHUS, KPOHIUTEHH Ui KpelyIeHHWs Ha CTEHKEe CocyJa:
HaJIN4IHe

[Tpubop ans nemoHcTpanuu arMocepHoro naBieHus (Maraedyprckue
nonymapusi): Ha3zHauenuwe: nemMoHcTpauMsi CHIIBI  aTMOC(EpHOro
JIaBIICHUS,

JIBa Pa3bEMHBIX METAUTMYECKUX MOJYIMIapusi ¢ MPOYHBIMH PyYKaMd U
XOPOIIO NPUILTH()OBAHHBIMU KpasiMH, HUIIEIb C KpaHOM: HaJIM4ue,
CO3/1aBa€MO€ BHYTpH IIApOB BaKyyMMETPHUUYECKOE JaBJIEHHE: HE MEHee
0,05 MlIla,

MaKCUMaJIbHOE pa3phiBarolee ycuine: He meHee 90 H

HaGop Ten paBHoro oObema: HasHadueHue: aisi ompeneneHuss |
CpPaBHEHHS TEMJOEMKOCTH U IUIOTHOCTH pPa3jM4YHbIX TBEPABIX
MaTepHaoB,

UWIMHJPBI U3 Pa3IMYHBIX MaTepUaJIOB: HE MeHee 3 IIT.,

KPIOYKH JUIsl TOJIBEIIMBAHUS [IMJIMHIPOB: HAJTNYUE
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HaGop Ten paBHO# Macchl: Haznauenue: U1t onpeieieHus: 1 CpaBHEHUIO
IJIOTHOCTHU Pa3IMYHBIX MaTEpPHAJIOB,

LWIMHJPBI U3 Pa3IMYHBIX MaTepUaJIOB: HE MEHEE 3 MIT.,

KPIOYKH JUIS [TO/IBEIIMBAHUS IUIMHPOB: HATHUNE

Cocynpl coobmarommecsi: HasHaueHwe: AEMOHCTpanus OJUHAKOBOTO
YPOBHSI OIHOPOJHOM KHUAKOCTH B COOOIIAIOMIMXCS MEXIY COO0Oi
cocynax pa3Hoi (pOpMEI,

COOOMIAIOITNECS CTEKIIIHHBIE TPYOKH pa3Hoi popmbl: HE MeHee 3 IT.,
[10/ICTaBKa: HAJIM4Ke

Tpybka Hprorona: Ha3nauenue: neMOHCTpalusi OJHOBPEMEHHOCTH
NaJEeHMSI pa3IMYHbIX TN B Pa3pe:KEHHOM BO3]yXE€,

(GYHKIUS TOIKITIOYEHHS K BAKYYMHOMY HAcoCy: HallM4He,

JunHa TpyOKH: He MeHee 80 cM.,

PE3UHOBbIE MPOOKH, HUIIIENb: HATUYHE,

KOJIMYECTBO TeJ B TpyOKe: HE MeHee 3 IIIT.

ap ITackana: HaznaueHue: nemMoHcCTpalnus nepefadu Mponu3BOIUMOrO
Ha XUJKOCTh JIaBJICHHS B 3aMKHYTOM COCYJ€, J€MOHCTpalus HoabemMa
KHJIKOCTH TIOJ] IeHCTBHEM aTMOC(EPHOro JaBICHHUS,

METJIMYECKUM IWIMHIP C ONpaBaMH, MOPILIEHb CO IITOKOM, MOJIbIH
METAJJINYECKHH 1Iap ¢ OTBEPCTUAMU: HAINYHE,

JUTHHA IJIMH]Ipa: He MeHee 22 cMm,

JUaMeTp I1apa: He MeHee 8 cM

[ITap c¢ kosbrom: Ha3zHaueHuwe: NEMOHCTpAIUsl PACIIUPEHUS TBEPAOTO
TeJa MpU HarpeBaHUH,

MITATUB, METAJUNIMYECKOE KOJIBIIO C My(DTOH, IIap ¢ MEMOYKO: HAINIne,
JUTMHA 1IeNoYKH: He MeHee 80 MM,

JIMaMeTp IIapa: He MeHee 25 MM

[Munueapel cBUHLOBBIE cO cTpyrom: HasHauenue: nemoHcTpanus
B3aMMHOI'0 IPUTSHKEHUSI MEXKTy aTOMaMH TBEPABIX TeT,

KOJIMYECTBO OAMHAKOBBIX LIMJIMHAPOB: HE MEHee 2 IIT.,
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MaTepua UMJIMHAPOB: CTaJlb U CBUHELI,
KPIOYKH JUIs [IOJIBEIINBAHUS: HAJIMYUE,

CTpYT, HaIpaBJIsIoIas TpyOKa: HAIN4YKe

IIpubop Jlenna: Hasnauenuwe: JuUIsI HCCIEIOBAHUSA 3aBHCUMOCTH
HampaBJICHUsT MHAYKIMOHHOIO TOKa OT XapakTepa H3MEHEHMs
MarHuTHOI'O MOTOKA,

CTOMKA C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO AJTFOMHHMEBBIX KOJIEIl: HE MEeHee 2 IIT.,

IIPOpE3b B OJTHOM U3 KOJIEL]: HATNYHE

Maruut IyrooOpa3HbIi JI€MOHCTPALlMOHHBII: Ha3znauenue:
JIEMOHCTpALMSI CBOMCTB IIOCTOSIHHBIX MarHUTOB,

TUI MarHUTa: HAMarHUYEHHBIH OPYyCOK,

KOJIMYECTBO 1IBETOB MarHuTa: HE MEHee 2,

0003HaYeHHE MOJIKOCOB MarHUTa: HAIU4YKe

Marnut 1oJOCOBOM  JEeMOHCTpalMoHHBIA  (mapa): Hasnauenwue:
JEMOHCTpPALIMSI CBOMCTB IIOCTOSIHHBIX MarHUTOB,

THIl MarHWTa: HAMarHWYeHHBIA OPYCOK MPSIMOJIMHENHON (OPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHEeE 2,

0003Ha4YEeHHE MOJIFOCOB MarHuTa: HaJIM4YKe

Crpenku MarHuTHble Ha IuTatuBax: HasHadeHue: JeMOHCTpanus
B3aMMOJICHCTBUS  IOJIFOCOB MAarHUTOB, OpUEHTAllMM MAarHura B
MarHMTHOM IOJI€,

HaMarHW4YeHHas CTpeJiKa: HaJlnuue,

KOJIMYECTBO 1IBETOB MarHUTa: HE MEHEE 2,

MO/ICTaBKa: HaJIM4yKe

HaGop nemoHcTpanmoHHblil "InekrpocTaTuka’ (3J1eKTpOCKOMNHI (2 mIT.),
cynaTtaH (2 mIT.), majovyKa CTEKJISHHAsA, MaJoYKa Y00HUTOBAS, IITATHBBI
n3onupyoomue (2 mr.)
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MarmuHa 37eKTpoOpHast UM BHICOKOBOJIBTHBIN HCTOUHUK: HazHauenue:
JUISL TIOJYYEHUsSl SJIEKTPUYECKOrO 3apsa BBICOKOIO NOTEHIHAIA U
MOJIYYEHUSI UCKPOBOTO pa3psija,

JUCKH HA CTOMKAX: HaJIU4He,

KOJIMYECTBO JEHACHCKUX 0aHOK: HE MeHee 2,

MOCTaBKa: HAJIMYUE

KommiexkT npoBosoB: ymna: ve meree 500 mm - 4 it , 250 MM - 4 .,
100 MM - 8 mIT., Ha3HAYEHUE: JI MOJKIKOYEHHUS JIEMOHCTPAIMOHHBIX
npuOOpoB © 00OpyIOBaHHSI K HWCTOYHHKY TOKa, Ui COOpKH
AJICKTPUYCCKUX IICTIeH, BKJIIOYas 3JeMeHThl 3 pabotel "llocTosHHBII
AIEKTPUUYCCKUN TOK"

4.2.

O6opynoBanue TUTSt
n1a00paTOpHBIX padoT U
YUEHUYECKUX  OIBITOB
(Ha 0a3ze KOMIIJIEKTOB
st OI'D)

[ItaTuB 1ab0opaTOPHBIIA C AepKATEIIMU

BECHI JIEKTPOHHBIE

MEH3YpKa, npezen usmepenus 250 miu

nuHamometp 1H

nuHamometp SH

HUAJTUHIP CTAbHOH, 25 cMm3

UUJUHAP aTFOMUHUEBBIN 25 cm3

IUAJTUHIP aTIOMUHUEBBIN 34 cm3

HWIMH]IP IACTUKOBBINA 56 cM3 (715t u3MepeHust Cuiibl Apxumena)
npyxuHa 40 H/m

npyxuHa 10 H/m

rpy3sl o 100 1 (6 mT.)

rpy3 HaOOpHBIN ycTaHABIMBAaeT Maccy ¢ marom 10 r

MepHas JIeHTa, JIWHEWKa, TPAHCIIOPTHP

OpYCOK C KPIOYKOM M HUTHIO

Harnpasisitomas JiuHor He MeHee 500 mm. J[omkHBI OBITH 00ecTieueHbl
pazHblie K0 (GUIMEHTHI TPeHUS OpYyCKa MO HAMPABJISIOIIEH
CEKYHJIOMEP AJIEKTPOHHBIN C TATYUKOM

HaIpaBJISOIAsl CO MIKAJIOU

8 1T

4 1.
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OpYCOK JIEpEBSIHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOM MasiTHUK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOKHOCTHIO
W3MEHEHHUS JUTUHBI HUTU

JUSEE

OJIOK TIOIBHIKHBINA

OJIOK HEMOIBUKHBIN

KaJIOPUMETDP

TEPMOMETD

HMCTOYHUK TUTAaHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENIb C BBIXOIHBIM
HanpspkeHueM 36-42 B wuiam OatapeiiHblii OJIOK ¢ BO3MOYKHOCTBIO
PEryJIUpPOBKHU BBIXOTHOTO HAIPSIKEHUS

BOJILTMETp JIByXIIpeaenbHblil (3 B, 6B)

amnepMeTp aByxmpeaenabHeli (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIi pe3uctop (peoctat) 10 10 Om

COEJIMHUTEIIbHBIE TPOBOJA, 20 IIT.

KITIOY

Habop MPOBOJIOYHBIX PE3UCTOPOB PIS

cobOuparomas nuH3a, poxkycHoe paccrosaue 100 Mmm

coOuparoias JuH3a, POKycHOe paccTossHue SOMM

pacceuBaronias JuH3a, POKYCHOE paccTosiHuE -75MM

JKpaH

OTITHYECKAsi CKaMbsI

cnang «Mogenp npeaMera

OCBETHUTENh

MOYIIJIMHAP C TUIAHIIIETOM C KPYTOBBIM TPAaHCTIOPTHPOM

[Tpubop 11t M3ydeHus ra30BBIX 3aKOHOB

Kanunnsper
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Hudpaxuonnas pemerka 600 mTpuxos/Mm
Hudpakuronnas pemerka 300 mTpuxoB/MM
3epkaio
JlazepHas ykaszka
[Tonspounn B pamke
[lenn FOnra
Karymka moTok
biox nnonos
biiok koHzIeHCaTOPOB
Komnac
Maruaut
DIEeKTpOMarHuT
Onuiky skene3Hble B OaHKe
TexHonornyeckass HANPAaBJICHHOCTh

PoGororexnuueckuii HaOOp mMpeaHa3HA4YeH Uil HW3Y4YEHUsS OCHOB
POOOTOTEXHUKH, JETajei, y3lI0B M MEXaHHU3MOB, HEOOXOIUMBIX IS
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.
HabGop mnpencraBnser co0oi KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEIIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.

O6pasoBaTebHbiii Ha6op no3Bosser codupats (M mporpaMMHUpoBaTh COOMpaeMble MOJIENHN),
U3 DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, MOJEIU MEXaTPOHHBIX U

KOHCTPYKTOP TUTS .

L o 6104 HOL POOOTOTEXHUYECKHX YCTPOWCTB C aBTOMATU3MPOBAHHBIM YIIPABICHHEM, 1 1
PaKTUKH JIOYHOTO IT. IIT.

IPOrpaMMUPOBAHUS  C
KOMIUIEKTOM JJaTYNKOB

B TOM YHCJI€ HAa KOJIECHOM X0y, & TaKX€ KOHCTPYKIM, OCHOBAaHHbBIX Ha
WCIOJIb30BaHUU Tepeaay (B TOM YHCIIE YEPBSIYHBIX U 3y0UaThIX), a TAKKE
phIYarosB.

CBETOJIMOJHBIA MAaTPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

KomnmndecTBo mopToB BBOAa/BRIBOIAa HA KOHTPOJIEpE HE MeHee 6
KonmmuecTtBO KHOMMOK He MeHee 4

OO0111e€e KOJIMYECTBO DJIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

Oelloif  IMOACBETKOW Ha
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1) mporpamMmmupyemblii OJOK ympaBieHUs, KOTOPBIH MOXET padoTaTh
aBTOHOMHO U B IIOTOKOBOM PEKHUME;

2) cepBOMOTOpBI

3) DaT4YHMK CHJIIBI

4) naTYuK paccTOSIHUS

5) naT4Mk 1BeTa

6) akKymyJATOpHas 6arapes

7) [lnacTuKoBBIE CTPYKTYpPHBIE JIEMEHTHI, BKII0Yas ephOopUpOBaHHbIE
AJIEMEHTHI: OanKu, KyOMKH, OCH M Bajbl, COCIMHUTEIbHBIC JIEMEHTHI K
OCsM, LIECTEPHHU, IpeIHA3HAUYEHHbIE JUISI CO3JAaHUS UEPBAYHBIX U
3yOUaThIX nepeaay, COeTMHUTEIbHBIC U KPETICKHBIE SJIEMEHTHI;

7) IlporpaMmmHoOe obecrieyeHue, UCHOoIb3yeMoe i IPOrpaMMUPOBAHUS
cOOMpaeMbIX pOOOTOTEXHHUYECKIX MOJICNIEH U yCTPONCTB, JOCTYITHO IS
CKauMBaHUs U3 ceTH MHTepHeT

OO6pazoBaTeNbHBIN
HaOOp 1O MEXaHUKe,
MCXAaTpPOHHUKE n
pPOOOTOTEXHUKE

KoMruiexT nist u3ydeHust OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKH

HaGop nomxkeH ObITh IpeAHAa3HAYEH Ul IPOBEICHUS YUEOHBIX 3aHATUI
[0 2JIEKTPOHUKE M CXEMOTEXHUKE C LENbI0 HU3ydeHHs Hauboiee
pacrpoCcTpaHEeHHOH 3JIeMEHTHOM 0a3bl, MPUMEHSEMOMN AJIs1 MH)KEHEPHO-
TEXHUYECKOI0 TBOPYECTBA yYalllUXCS M Pa3pabOTKH y4eOHbIX Mopenei
po6otoB. HaGop 10o/mkeH MO3BOJATh y4alluMCsl Ha NMPaKTHKE OCBOUTh
OCHOBHBIE  TEXHOJOTMH  IPOEKTUPOBAHMUSI  POOOTOTEXHUYECKUX
KOMIIJIEKCOB Ha IpuUMepe y4eOHbIX MOee poOOTOB, a TaKKe U3YYUTh
OCHOBHBIE TEXHUYECKHE pEeUIeHHs B 00JacTH KHUOEpHETHYECKHX H
BCTPaMBAEMbIX CHCTEM.

B coctaB KoMIUIeKTa JIOMDKEH BXOAWTH Ha0Op KOHCTPYKTHUBHBIX
AJIEMEHTOB 11 COOPKH MaKeTa MaHUMYJSIIIMOHHOTO po00Ta, KOMILIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB Ui COOpPKM Makera
MOOUIIBHOTO po0OO0Ta U T.II.

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX
OpraHu3anui, He
ABJIAIONIMXCS

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX
OpraHu3anuii, siBJISIOIHXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

B cocraB xoMIuiekTa BXOAUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3YYEHHUs] OCHOB DJIEKTPOHUKH M CXEMOTEXHHMKH, a TaKK€ KOMILJIEKT
OPUBOAOB W  JAaTYUKOB  Pa3IMYHOTO THMA I pa3pabOTKu
POOOTOTEXHUYECKHX KOMIIJIEKCOB.

B cocTaB KOMIIEKTA 10JIKHO BXOJIUTh: MOTOPBI C SHKOAEPOM - HE MEHEE
21T, cepBONPUBOA OOJIBIIOIH - HE MeHee 411T, CepBONPUBO]] MAJIbIN - HE
MeHee 21T, HHPPAKPACHBIN AaTYMK - HE MEHee 31T, yIbTPa3BYKOBOMH
JaT4YMK - He MeHee 3IUT, IaTYUK TeMIIepaTypsl - He MeHee 11T, JaTyuK
OCBEILLIEHHOCTU - HE MeHee lmT, Habop AJIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHJEHCATOPhl, CBETOAUObl PAa3JIMYHOIO HOMMHAINA),
KOMIUIEKT  IPOBOJOB Jjisi OecrnaeyHoro IpOTOTUIIMPOBAHMUS, ILIaTa
OecriaeyHOro MPOTOTUITUPOBAHHUS, AKKYMYJISTOP U 3apsIHOE YCTPOMCTBO,

B cocTaB xomIuIeKTa 10J15KE€H BXOJIUTh TPOrPaMMHUPYEMBI KOHTPOJLIED,
nporpammupyemsiii B cpenie Arduino IDE nnm aHanmorudHeix cBOOOAHO
pacIpoCTpaHsIeMbIX cperax  pa3paboTKH. [Iporpammupyemslii
KOHTPOJUIEP JIOJKEH 00J1a/1aTh MOPTaMHU IS MTOAKIIOUEHHSI TUPPOBBIX U
aHajoroBeix ycrpoiictB, uHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth i WiFi.

B cocraB koMIUIeKTa JAOKEH BXOAUTh MOJYJIb TEXHUYECKOTO 3pEHUS,
MPEJCTABISAIOMINNA cO00I BEIYMCIUTENHFHOE YCTPOUCTBO CO BCTPOSHHBIM
MHUKpOTMpoIieccopoM (KOJI-BO sifiep - HEe MeHee 41T, 4acToTa sijipa He
menee 1.2 I'Tu, oo6bem O3Y - He menee 512M6, o0beM BCTpOEHHOM
namsTu - He MeHee 8I'0), MHTErpupOBaHHONW KaMepol (MaKCHMallbHOE
paspelieHrne BHIEONOTOKa, nepenaBaemMoro no unrepdeiicy USB - He
MeHee 2592x1944 en.) u ontudeckoi cucreMoil. Moiysib TEXHUYECKOTO
3peHHsT  JIOJDKeH  00JIaaTh  COBMECTUMOCTBIO €  pa3jIMYHBIMHU
MIPOrpaMMHUPYEMBIMH KOHTpOJIJIepaMu ¢ oMmonibio uaTepdeiicon - TTL,
UART, 12C, SPI, Ethernet. Moaynb TEXHUYECKOTO 3pEHHSI IOJKEH UMETh




KosnuecTBo equmHUIL 4151
001eo0pa3oBaTeIbHBIX

KosnyecTBo exMHuUI 115
001 eo0pa3oBaTeIbHBIX

Ne Haumenopanue KpaTkue npuMepHbie TeXHHYECKHE XaPAKTePHUCTHKHU OpraHusaumii, He OpraHu3auuii, ABJIAIOIUXCH
000py10BaHuUs ABJISIIOLLMXCS
MAaJOKOMILIEKTHLIMH, €. MATOKOMILTEKTHEIMH, €]1.
H3M. H3M.
BCTPOCHHOE MpPOrpaMMHOE OOecrieueHHe Ha OCHOBE OIepalMOHHON
cucteMbl Linux, MO3BOJAIOIIEE OCYIIECTBISATh HACTPONKY CHUCTEMBI
MalIMHHOTO 00YYCeHHsI TapaMeTPOB HEHPOHHBIX CETEH 111 OOHAPYKEHUS
O0OBEKTOB,  OMNpelneieHHs] HMX  [apaMeTpoB U JalbHEHIIeH
UICHTH(DUKAIIH.
KomruiekT nomkeH oOecneunBaTh BO3MOXKHOCTH HM3yY€HHUS OCHOB
pa3paboOTK TPOrPaMMHBIX W amllapaTHBIX KOMIUIEKCOB WHIKCHEPHBIX
cucteM, permeHuii B cepe "MHTepHer Bemieil", a Takke pPEIICHUA B
o0iacTu poOOTOTEXHHWKH, UCKYCCTBEHHOTO MHTEIUICKTa M MAITUHHOTO
o0OyueHusl.
Komnblorepnoe o0opyioBanme
®opm-PakTop: HOYTOYK;
XKectkas, HeoTKIIIOYaeMas KJIaBUaTypa: HAIUYUE;
Pycckas packianka kiaBuaTypbl: HaJIM4KE,
JuaroHane skpaHa: He MeHee 14 m10iiMoB;
Pa3pemenune skpana: He MeHee 1920x1080 nuxceneit;
KomnnuecTBo sinep npoueccopa: He MeHee 4;
KonnuecTBO NOTOKOB: HE MEHee §;
bazoBas TakToBas yacrora npoueccopa: He meHee 1 I'Tm;
MakcumanbHasi TAKTOBasI 4acToTa npoueccopa: He menee 2,5 ['T'w;
1 Hoyt6yxk Kam-namsite npoueccopa: He MmeHee 6 MOaiiT; 3 . 2 wr.

O0BeM ycTaHOBIIEHHOH OlepaTUBHON MaMATu: He MeHee 8 ['0aiiT;
O6beM noaepKUBaeMo oNepaTuBHOM MaMsTH (1711 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['6aiiT;

O6mwem Hakorurenss SSD: He menee 240 I'0aiir,

Bpems aBToHOMHO# paboThl OT OaTapen: He MeHee 6 4acoB,

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oosee 1,6 K,
Buemnnit uarepdeiic USB cranaapra He Huxe 2.0: He MeHee ABYX
CBOOO/HBIX.

Buemnuit uarepdeiic LAN (B ciiydae oTCyTCTBUS Ha KOpIyce,




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHe XapaKTEPHCTHKH

KoamuecTBo eqMHUIL JJIsI
001meo0pa3oBaTeJbHBIX
OpraHu3anui, He
ABJIAIONIMXCS

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KoanyecTBO eqAMHAI 1151
001meo0pa3oBaTeJbHBIX
opraHu3aumii, IBJSIOMUXCSH
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

npenoctaBisTh Ethernet amantep USB-RJ-45);

Hanuuue monyneit u unrepdeiicoB (MCMOIb30BaHUE TIEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becnipoBognas cBsa3p Wi-Fi: nanumume ¢ nogmepxkoi ctangapra IEEE
802.11n, unu coBpeMeHHee;

Web-kamepa: Hannuue;

Manunynstop "Mbllb": HAIUYKE;

[IpenycranoBnennas OC ¢ rpadguueckuM Moyib30BaTeIbCKUM
uHTepdeiicom, odecreunBaronas padboTy pacpoCTPaHEHHBIX
00pa30BaTeNbHbIX U O0IIECUCTEMHBIX MPUIIOKEHHI: HaTUIHE.

Moy (mpuHTED,
CKaHep, KOIup)

Tun ycrpoiictBa: MOV (pyHKIMM 11e4aT, KOMUPOBAHHUS,
CKaHUPOBAHHUSA);

®opmar Oymaru: He MeHee A4;

L[BeTHOCTb: YepHO-OETbIi;

TexHonorus nevatu: gazepHas

MaxkcuManbHoe paspemienue neuat: He MeHee 1200x1200 Touex;
Wnrepdeiice: Wi-Fi, Ethernet (RJ-45), USB.

1 mT.

1 mT.




MNPOPUJIbHBIN KOMILUIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoaunuecTBo CAUHUIL 1JIsA

npo¢uILHOrO KosmyecTBO equHuL 1J1s1
KOMILJICKTAa leO(l)HJI])HOFO
Ne Haumenosanue KpaTKne NPUMEPHBIE TCXHUYECCKHE XaPDAKTCPUCTUKHU (06m606pa30BaTeanble KOMILTeKTa
060py1103amm OpraHusanvu, HE (MaJlOKOMHJIeKTH])Ie
ABJIAIOHNIUECH 06HIeOﬁpa3OBaTeJI])H])I€
MaJIOKOMl'[JIeKTHbIM), opraﬂnsaunn), ¢1. U3M.
€. U3M.
BA3OBAS (OBA3ATEJIBHAS YACTDb)
EcTecTBeHHOHAYYHAasi HAIPABJIEHHOCTD
OO6ecnieunBaeT BBINOJIHEHUE JTA00PATOPHBIX pabOT HA YpOKax Mo OMOJIOTHU B
OCHOBHOM IIKOJIE€ ¥ IPOEKTHO-UCCIIEAOBATEIIbCKON IEATEIbHOCTH yUaIuXCsl.
Kommiexranus: becipoBoiHOM MyIbTUIATYMK 110 OUOIOTHH C 6-10
BCTPOCHHBIMU JIATYMKAMH:
Jatuuk BnaxxHocTu ¢ quamnazonoM uzMepenus 0...100%
JlaT4rK OCBEIICHHOCTH C UANa30HOM U3MEpeHUst He ke ueM oT 0 710
180000 nx
Hatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 1o 14 pH
JlaTurk TeMiiepaTyphl C IMAa30HOM U3MEPEHUS HE yxe 4eM oT -20 10
+140C
[Mudposas naboparopust | JlaTuuk 31€KTPONPOBOJUMOCTH C TUANa30HAMH U3MEpeHus He yxe yeM oT ()
1. 110 OMOJIOTUH 10 200 MkCwm; ot 0 mo 2000 MxCwm; ot 0 70 20000 MKCM 3 miIT. 2 MIT.
(yueHuueckas) JaTunk TeMriepaTypbl OKpYyXKarolen cpeibl C IMana3oHOM U3MEpPEHUs He

yxke yem oT -20 1o +40

AKkceccyapsl:

Ka6ens USB coeagHUTENBHBIH

3apsigHOE yeTpolicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpatkoe pykoBoACTBO 10 3KCIUTyaTaluu udpoBoii madbopatopun
[udposas BuIeOKaMepa ¢ METAUTHIECKUAM IITATHBOM, Pa3pelIeHne He
menee 0,3 Mmukce

[Iporpammuoe obecrneueHue

Metoaunueckue pekoMeHaanuu He mesee 30 paboT




HaumenoBanme
o0opynoBaHust

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

Kouun4yecTBO eqUHUIL 1S
npo¢uILHOrO
KOMILJIEKTAa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE

SABJISIOIIHECH o00meo0pa3oBaTeIbHbIE
MaJIOKOMILJIEKTHBIM), OpPraHu3alnuu), ex. u3M.
€/1. U3M.
VYnakoBka
Hanuuue pycckos3pI4HOTO caifTa moAIepKKU, HATUYUE BUICOPOJIUKOB.
OO6ecnieunBaeT BBINOJIHEHUE JTa00paTOPHBIX Pa0OT MO XMMUU Ha YPOKax B
OCHOBHOM IIKOJIE€ ¥ POEKTHO-UCCIIEAOBATEIIbCKON IEATEIbHOCTH yUaIUXCsl.
Kommexramnus:
becnipoBoaHOM MyIBTHAATUYUK IO XUMHUU C 4-MsI BCTPOCHHBIMU JATYHMKAMU:
Hatuuk pH ¢ nuanazonom usmepenus He yxe yem ot 0 go 14 pH
JlaTuuk BBICOKOM TeMIepaTypsl (TEpMONAPHBII) ¢ AUAa30HOM U3MEPEHUS
He yxke yeM ot -100 go +900C
JlaT4uK 3IeKTPONPOBOAUMOCTH C AUANa30HaAMU U3MEpPEHUsI He yxe ueM OT ()
10 200 MmkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCM
JlaTuuk TemriepaTyphl INIATUHOBBIN C AUANa30HOM U3MEPEHUS HE Y)KE YeM
ot -30 mo +120C
[Mudposas naboparopus . )
1o XHUMHH (yUeHIIeCKas) OtnenbHbIe )IaT‘II/IKE/I. 3 miT. IIT.
JlaTuyrk oNTUYECKON IMIIOTHOCTH 525 HM
AKkceccyaphr:
Ka6ens USB coegMHUTENBHBIH
3apsiiHOe ycTpoiicTBO ¢ Kabenem miniUSB
USB Apnanrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauy HudpoBoit 1abopaTopuu
Hab6op nabopaTopHoii ocHacCTKH
[Iporpammuoe obecrnieueHue
Mertonudeckue pekomeHaanuu He meree 40 pabot
Hannuune pyccKoSI3bIYHOTO caiiTa MOAIePKKU
Hanuuue Buaeoponnkos.
[udposas nabopatopust | OOGecrednBaeT BHITIOJHEHHE SKCIIEPUMEHTOB 10 TeMaM Kypca (QU3UKH.
no pusuke Kommekrarusi: 3 wir. 2 wir.
(yueHmveckas) becnipoBoaHOM MyIbTHAATIHUK TIO (PU3KKE C 6-10 BCTPOCHHBIMU JaTYNKAMU:




HaumenoBanme
o00opyoBaHHA

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

[{udpoBoii JaTYuK TeMIepaTyphl ¢ AUAMA30HOM U3MEPEHUS HE yXKE YeM OT -
20 o 120C

[{udpoBoii AaTyuK aOCOIIOTHOTO JABJICHUS C JUAMa30HOM U3MEPEHHUS He
yxke yem ot 0 1o 500 klla

JlaTunk MarHUTHOTO TOJISl C IMANa30HOM U3MepeHus He yxke yeM oT -80 1o
80 mTn

JlaTuuk HarnpspKeHUs ¢ AUana3oHaMu U3MEpeHHsl He yke ueM oT -2 10 +2B ;
ot -5 1o +5B; ot -10 1o +10B; ot -15 o +15B

JaTuuk Toka He yxke ueM oT -1 g0 +1A

JlaT4urk akcerepoMeTp ¢ MoKa3aTessiIMU He MeHee ueM: +2 g; +4 g; +8 g
OtnenbHbIE YCTPOWCTBA:

USB ocmumiorpad e menee 2 kanana, +/-100B

AKkceccyapsl:

Ka6ens USB coeagHUTENBHBIH

3apsaHoe yeTpoiicTBo ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTOp A mpoBeeHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTaluu UG poBoil 1abopaTopuu
[TporpamMHoe oOecrieueHue

Meroaunueckue pexomenaamnuu (40 pador)

Hanwuaure pyccKosS3bI9HOTO caifTa moAIep:KKH

Hanvune BUaeopoanKos.

KoMmnn

OTEePHOE 000pPYA0BaHUE

Hoyt0yx

dopm-pakTop: HOYTOYK;

XKecrkas, HeOTKIIIOUaeMasi KJIaBHaTypa: HaJIU4Ke;
Pycckas packiaka KJIaBUaTyphl: HAJIHYHE;
Juaronans 3kpaHa: He MeHee 14 nr0iMoB;
Pa3pemenne skxpana: He MmeHee 1920x1080 nukcenei;

3 mr.




HaumenoBanme
o00opyoBaHHA

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

KonuuecTBo sinep npoueccopa: He MeHee 4;

KoandecTBO MOTOKOB: HE MeHee §;

ba3oBas TakroBas yactora nporeccopa: He meHee 1 [T
MakcumManbHasi TAKTOBasl 4acToTa npoueccopa: He menee 2,5 I'T';
Kami-mamsate niporieccopa: He MeHee 6 MOaiT;

O0beM yCTaHOBJICHHOM ONICPAaTUBHOM NMaMsATH: He MeHee 8 ['0akT;
O06beM moaep>KUBAEMOi OTIEPATUBHON MaMSITH (11 BOZMOKHOCTH
pacimupenus): He MmeHee 24 ['6aiiT;

O0wem Hakonurensd SSD: He menee 240 I'6aiir,

Bpemst aBToHOMHOI paboTh! OT GaTapeu: He MeHee 6 JacoB,

Bec HoyTOyKa C ycTaHOBIEHHBIM aKKyMyJIATOpOM: He Oonee 1,6 Kr,

Buemnnit untepgeiic USB crannapra ne Hike 2.0: He MeHee IByX CBOOOIHBIX.

Buemnwuii uatepdeiic LAN (B ciyuae oTCyTCTBUS Ha KOPIyce, MPEA0CTaBISATh
Ethernet amanrep USB-RJ-45);

Hanunuue monyneit u untepdeiicoB (MCIoIb30BaHNE NEPEXOIHUKOB HE
npenycmoTpeno): VGA, HDMI;

becnpoBoanas csa3p Wi-Fi: Hanuune ¢ noanepxkoit cranaapta IEEE 802.11n,
WIA COBPEMEHHEE;

Web-kamepa: Hannuue;

Manumnynarop "Mbllb": HaIUYKE,

[Tpenycranosnennas OC c rpaduueckuM MoIb30BaTeNbCKUM HHTEp(eiicoMm,
obecneunBarolas padoTy pacpoCTPaHEHHbIX 00pa30BATENbHBIX U
0O0IIECUCTEMHBIX IPUIOKEHUIN: HATUYKE.

M®YV (mpunrep, ckaHep,
KOTIHP)

Tun yctpoiictBa: MOV (pyHkuMM neyaTv, KONUPOBAHUS, CKAHUPOBAHU);
®opmar Oymaru: He MeHee A4;

[[BeTHOCTD: YepHO-OebIi;

TexHonorus nevaTu: JazepHast

MakcumanibHOE pazpenieHue nevaru: He MeHee 1200x1200 touek;
Wntepodeiicol: Wi-Fi, Ethernet (RJ-45), USB.

1 mrr.

1 mrr.




HaumenoBanme
o0opynoBaHust

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

JAOINOJIHUTEJIBHOE OOPYIOBAHHME

EcTrecTBeHHOHaY4YHasi HAIPABJIEHHOCTh

[udposas nmabopaTopus
1. 1o Ouosiorun
(yueHunueckas)

ObecneunBaeT BBHINIOIHEHUE JJAOOPATOPHBIX PabOT Ha ypoKax Mo OMOIOTHU B
OCHOBHOMH ILIKOJIE ¥ IPOEKTHO-UCCIIEA0BATEIbCKON AEATEIbHOCTH yJaluXCsl.
Komnexrauus: becipoBo1HOM MyJIbTHIATUHK 110 OUOJIOTHHU € 6-10
BCTPOCHHBIMU JATYMKAMHU:

Jatunk BnaxHocTH ¢ quanazonoM mmepenus 0...100%

JlaTyuK OCBEIEHHOCTH ¢ AUANla30HOM M3MEpeHUs He yxe ueM oT 0 10
180000 nx

Hatunk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 o 14 pH

JlaTuuk Temmeparypbl ¢ 1Mana3oHOM U3MEpPEHUs He yke 4eM oT -20 110
+140C

JlaTuuk 371€eKTpOnpOBOAUMOCTH € AUana30HaMU U3MEPEHUs He yxe 4eM oT 0
10 200 MmkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMIeparypbl OKpysKarolle Cpeibl C 1Uarna3oHoM U3MEPEHNUs He
yxe ueM oT -20 1o +40

AKkceccyaphr:

Ka6ens USB coeqMHUTENBHBIIH

3apsiiHOe ycTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTaunu HuppoBoi 1abopaTopuu
[{udposas BuIeOKaMepa ¢ METAUTMYECKUM ILITATUBOM, pa3pelIeHue He
menee 0,3 Mmukc

[TporpammHuoe oOecrieueHue

Meroanueckue pekomeHaanuu He meaee 30 padot

YnakoBka

Hanuuue pycckosi3pIuHOr0 caifTa NoJAepKKH, HATMYHE BUJIEOPOJIUKOB.

1 mrr.
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HaumenoBanme
o0opynoBaHust

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

[udposas nadopaTopus
0 XUMUHM (yueHHUYecKasi)

OO6ecnieunBaeT BBINOJIHEHUE J1a00paTOPHBIX PadOT [0 XMUMUU Ha YPOKax B
OCHOBHO 1IKOJIE ¥ IPOEKTHO-UCCIIEA0BATENBCKON NEATEIBHOCTH YUALUXCS.
Kommiexramnus:

becnipoBoaHOM MyIBTHAATUYUK IO XUMHUU C 4-MsI BCTPOCHHBIMU JATYHMKAMU:
Hatuuk pH ¢ nuanazonom usmepenus He yxe yem ot 0 go 14 pH

JlaTuuk BBICOKOM TeMIepaTyphl (TEpMONAPHBII) ¢ AUAa30HOM U3MEPEHUS
He yxke yeM ot -100 go +900C

JlaTuuk 371€KTpOpPOBOAUMOCTH € AUaNa30HaMU U3MEPEHUs He yxe 4eM oT 0
10 200 MmkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCM

JlaTuuk TeMieparypbl IJIATUHOBBIN C 1MAlla30HOM U3MEPEHUS HE YK€ YeEM
ot -30 o +120C

OtnenpHBIC TaTYUKH:

JlaTuyrk oNTUYECKON IMIIOTHOCTH 525 HM

AKkceccyaphl:

Ka6ens USB coegMHUTENBHBIH

3apsiiHOoe ycTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTalluy HupoBoi 1abopaTopuu

HaGop nabopatopHoil OCHACTKH

[Iporpammuoe obecrnieueHue

Metoaunueckue pekoMeHaanuu He meree 40 pabot

Hanuune pyccKos3bIMHOTO caiTa MOIEPKKU

Hannune Buaeopoankos.

1 mrr.

1 .

Hudposas naboparopust
no usuke
(yueHunueckas)

OOGecneynBaeT BHITIOJIHEHHE SKCIIEPUMEHTOB 110 TeMaM Kypca (QU3UKH.
Kommniekranms:

becnipoBoaHOM MyTbTHAATIHUK TIO PU3KKE C 6-F0 BCTPOSHHBIMU JaTYNKAMHU:
[{udpoBoii JaTYnK TeMIEepaTyphl ¢ AUAMA30HOM U3MEPEHUS HE yXKE YeM OT -
20 no 120C

1 mrr.

1 mrr.




HaumenoBanme
o00opyoBaHHA

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

[udpoBoii gaTynk aOCOIIOTHOTO JABJICHUS C JUAa30HOM U3MEPEHUS He
yxke yem ot 0 1o 500 klla

JlaTunk MarHUTHOTO TOJISl C IMANa30HOM U3MepeHus He yxe yeM oT -80 1o
80 mTn

JlaTuuk HampspKeHUs ¢ AUana3oHaMu U3MEpeHHsl He yke ueM oT -2 110 +2B ;
ot -5 1o +5B; ot -10 1o +10B; ot -15 o +15B

JaTuuk Toka He yxke yeM oT -1 10 +1A

JlaT4urk akcerepoMeTp ¢ MoKa3aTessiMU He MeHee ueM: +2 g; +4 g; +8 g
OtnenbHbIE YCTPONCTBA:

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

Akceccyapsl:

Ka6ens USB coegHUTENBHBIH

3apsgHoe yeTpoiicTBo ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTOp A mpoBeaeHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTaluu U poBoil 1abopatopuu
[TporpammMHoe oOecrieueHue

Meroanueckue pexomenaamnuu (40 pador)

Hanuuue pycckosi3pIdHOTO caifTa MOJACPKKU

Haymure Bu1€0pOIMKOB.

Hudposas naboparopus
1o (pU3HOJIOTUH
(mpohuIbHBIN YpOBEHbD)

ObecneunBaeT NMPOBECHNE HCCIeI0BaHUS O (PYHKIIMOHUPOBAHUIO
4yeJaoBeYecKoro oprann3ma. Komruiekranus: becipoBogHOM MyJTbTHAATYHK
10 (PU3HOJIOTHH € 5-10 BCTPOCHHBIMHU JaTYMKaMu: J[aTuuK apTepHaIbHOro
nasnenus (0...250 mm pr. CT.)

JlaTyuk mynbca ¢ quana3zoHoM u3MepeHus He yxe dem ot 30 o 200 ya/mMun
JlaTuuk TeMriepatypsl Tesa ¢ IMana3oHOM U3MEPEHUS HE YKe 4eM OT +25 110
+40C

JlaT4uK 9acTOTHI IBIXaHUs C IUANIA30HOM H3MepeHHs He yxke ueM ot 0 10

1 mrr.

1 .




HaumenoBanme
o00opyoBaHHA

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

100 quKIIOB/MUH

JlaTuuk yckopeHus ¢ nokasarensiMu +2 g; +4 g; £8 g

OtnenbHbIE YCTPONCTBA:

Hatuuk OKI' ¢ quanaszonom usmepenus He yxe ueM ot -300 1o +300 mMB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 1o 14 pH
JlaTumk cujoMmep ¢ AuanazoHOM U3MepeHus He yxe ueM oT -40 1o 40 H
JlaTyuK OCBEIEHHOCTH ¢ AMANla30HOM M3MepeHHs He yxe ueM oT 0 10
180000 nx

Akceccyapsl:

Ka6ens USB coennHUTETHHBII

3apsHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TPOBECHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KcCIUTyaTaunu HuppoBoi 1abopaTopuu
[TporpammMHoe oOecrieueHue

Mertonnyeckue pekomeHaanuu He meree 20 paboT

Hanuune pycckos3bIYHOTO caiiTa moJaep KKu

Haynure Bu1€0pOIMKOB.

Hudposas naboparopust
TI0 3KOJIOTHH

ObecneunBaeT NpoBeieHne Y4eOHOT0 HKOJIOTHYECKOT0 MOHUTOPUHTA
MHCTPYMEHTAJIbHBIMU MeTo1aMu. Habop npumeHsieTcst npu u3yuyeHuu
HKOJIOTHH, OMOJIOTUH, XUMUH, Teorpaduu U IPUPOIOBEACHHUS, a TAaKXKe IS

HHIWBHUAYAJIbHBIX UCCICIOBAHUA U HpO@KTHOI\/'I ACATCIIBHOCTH IIKOJIBHHUKOB.

Kommekranus: becnpoBoiHON MyIbTHIATYUK 110 IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-}0 BCTPOCHHBIMH JIaTYHMKAMU:

JlaTuuk HUTpAT-HOHOB

JlaT4uK XJI0pUA-NOHOB

Jatuuk pH ¢ nnanazonoM usmepenus He yxe yem ot 0 go 14 pH
JaTtunk BnaxHocTH ¢ quanazonoM n3mepenus 0...100%

1 .

1 .




HaumenoBanme
o00opyoBaHHA

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

I[aT‘H/IK OCBCHICHHOCTH C 1Uarta3oHOM I/I3MepeHI/I${ HC YK€ 4EM OT 0 o
180000 nx

I[aT‘lI/IK TeMHepaTypBI C IUaria3oHoOM U3MCPCHUS HE y>1<e YcM OT —20 o
+140C

I[aT‘lI/IK QJICKTPOIIPOBOANMOCTHU C JHUAIIA30HAMU U3MCPCHUS HC YK€ YEM OT 0

10 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk TeMrepatypbl OKpYysKarolei cpeibl C 1Uarna3oHoM U3MEpEeHus He
yxke yem oT -20 1o +50C

OtaenbHbIC TaTYUKU:

JaTuuk 3ByKa ¢ (yHKIIMEW HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm no 8 xI'1;

JlaT4uK BIaXHOCTH MOYBHI C IMAMTa30HOM U3MEpeHUs He yxke 4em oT 0 1o
50%

Hatuuk kucioposa ¢ auanazonom uzmepenus ot 0 1o 100%

JlaTuyrk oNTUYECKON MIIOTHOCTU 525 HM

Hatuuk ontudeckoit motHocTH 470 HM

Jatyuk TypOUIUMETp ¢ JUana3oHoM u3MepeHus He yxe yem ot 0 10 200
NTU

JlaTuuk okucH yriepoja ¢ 1uana3zoHoM n3MepeHus He yxxe yem ot 0 go 1000

ppm

AKkceccyapbl:

Ka6ens USB coeaunuTenbHblii (2 mrT.)

3apsigHOE yeTpoiicTBO ¢ kabernem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

CrepikeHb U1 3aKpEeIUIeHHs JaTYUKOB B IITATHBE

KpaTkoe pykoBOJCTBO M0 3KcIUTyaTauuu HuppoBoi 1abopaTopuu
[TporpammHoe oOecrieueHue

Meroanueckue pekoMeHaanuu e meree 20 pabot




HaumenoBanme
o00opyoBaHHA

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

YnakoBka
Hanuuue pycckos3bI4HOTO caidTa moAIep K1, HaJTM4ie BUACOPOJIUKOB.

Muxkpockon uudpoBoi

Tun Mukpockona: OMOIOruYecKuit

Hacanka MUKpOCKOna: MOHOKYIISIpHAst
Hasnauenue: nabopaTopHblii

MeToj riccneoBaHus: CBETIOE TOJe
Marepuan ONTHUKH: ONITUYECKOE CTEKIIO
VBenudyenue MUKpocKorna, kpat: 64 — 1280
Oxkynsiper: WF16x

O6bexTuBsL: 4x, 10X, 40xs (MOANPYKUHEHHBIH )
PeBonpBepHas rojoBka: Ha 3 00BEKTHBA

Tum moJACBETKU: 3epKaJI0 UIH CBETOIUO]]
PacnionosxeHue noACBETKU: BEPXHSSI U HUKHSIS
Marepuan kopnyca: METaJLT

[IpeameTHslii cronuk, Mmm: 90

Hcrounuxk nuranus: 220 B/50 '

Yucno meranukcenen: |

1 .

1 mIT.

Hab6op OI'D o xumun

B HaOop BXoasT Beckl 1abopaTtopHble 3neKTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHasi, BOpOHKA KOHUYECKasl, MaJlouKa CTeKJIsiHHAs, mpodupka [1X-
14 (10 mTyk), cTakaH Beicokuid ¢ HocukoM BH-50 ¢ metkoii (2 mTykn),
HWIMH]P U3MepUTENbHbIN 2-50-2 (CTEKISIHHBIN, C TPUTEPTON KPBIIIKOH),
IITATUB JUIst TpoOupok Ha 10 rué3, 3aKUM MpOoOUPOYHBIH, IIMATENh-
noxxeuka (3 mrykn), Ha0op (HIAKOHOB ISl XpaHEHHUS PACTBOPOB U
peakTuBoB (00beM (rakona 100 Mt - 5 KOMITJIEKTOB O 6 MITYK, 00beM
¢axona 30 mi1 - 10 KOMIJIEKTOB 1O 6 IITYK), HUIMHJIP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mryku), crakan Beicokuit 500 mu (3 mTyku), Habop
epuIeid JIs1 MBIThS TIOCYABI (€PI ISl MBIThSI TPOOUPOK - 3 TITYKH, €PII JIIS
MBITBS KOJIO - 3 IITYKH), Xanat Oenbii x/6 (2 MTyKH), NepYaTKu pe3MHOBBIC

1 mrr.
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HaumenoBanme
o00opyoBaHHA

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

XUMUYECKHE CTONKHE (2 MITYKH), OUKH 3alTUTHBIC, (QHIIBTPHI OyMakHBIC
(100 wTyk), roprouee st ciupToBok (0,33 ).

B coctaB HabOp BXOISAT PEAKTHBBI: AIFOMUHUIA, )KEJI€30, COJISTHASL KUCIIOTA,
METHIIOPAHK, PeHOIPTAICHH, aMMHAK, IIEPOKCH]T BOJOPOA, HUTPAT
cepeOpa u Apyrue; B 0OLICH CI0KHOCTHU - 44 Pa3IMYHBIX BEIECTB,
UCIIOJIb3YEMBIX JIJISi COCTABJICHHS] KOMIUIEKTOB PEaKTHBOB IPH IMPOBEICHUN
9K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB 110 KYPCY IKOJIBHON XHMHHU.

YueOHas maboparopust
110 HEUPOTEXHOJIOTUH

B cocraB Bxozsr:

Cencop Tun 1 He menee | mr., o6ecrieunBaeT BO3MOXXHOCTb PETHCTPAIIAN
CUTHAaJIa 3JIEKTPUYECKON aKTUBHOCTH MBI (3JIeKTpoMHorpammbl, OMI).
Peructpanus nomkHa ocyliecTBIsSeTCs HEMHBa3UBHO, CYXUMU JIEKTPOIaMHU.
Bo03MOXHOCTBIO KpEIJIeHHsI K pyKe YeloBeKa, YTO JODKHO /1aBaTh
BO3MO>KHOCTb PETMCTPUPOBATH AJIEKTPUUYECKYIO aKTUBHOCTH MBILIIIBI B
o0rnactu, HaJ KOTOpOil pacnionaraercs KpemieHue. [Ipu HanpsxeHun
MBILIIIBI TOJKHA OBITh 0OecrieueHa BO3MOKHOCTh HAOIIOIEHUS TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu pacciaabaeHUH MBIIILIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He meHee | 1mT., 00ecredrBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromnerusmorpammsl (OIII7) onTuyeckum myrem, 3a cyer
M3MEHEHHUS OTPaKEHHOI'0 OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
U3MEHseTCs 0] BO3JIeiiCTBHEM IMyJIbCOBOM BOJHBI. CeHCOp AOKEH OBITh
o0ecrnevyeH BO3MOKHOCTBIO KPEIUICHUS K MMOAYIIEYKe Mablia YeJIoBeKa.
Cencop Tun 3 He meHee | mrT., obecreunBaeT BO3MOKHOCTb: PETUCTPAIIUU
curHana snextpokapauorpaMmsl (OKI') He MHBa3UBHBIM CITOCOOOM;
peructpauuu I, II u III oTBe1eHN; TOAKITFOUEHUS IIEKTPOIOB K CEHCOPY €
MOMOIUIbIO COETUHUTENBHBIX IPOBOI0B, 000pynoBaHHbIX TouchProof
pazbeMaMH.

Cencop Tun 4 He meHee | mT. o6ecrieynBaeT BO3MOXKHOCTb: PETUCTPALMU

1 mrr.
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HaumenoBanme
o0opynoBaHust

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

CUTHaJIa KO>KHO-TasibBaH4eckoil peakiuu (KI'P), peructpanust KoToporo
OCYLIECTBIISIETCS HAa IOCTOSIHHOM TOKE; IIOJKJIFOUYECHHUS K TEIIy YEJIOBEKA C
MOMOILBIO CYXUX 3JIEKTPOJOB, MOJKIIOUYEHUE KOTOPBIX K CEHCOPY
ocymectBisiercs ¢ nomoinpto TouchProof pazbemos.

Cencop Tun 5 He menee 1 mT., obecrednBaeT BO3MOXHOCTh: PETUCTPALIUN
CUTHAJIA BJICKTPUUYECKON aKTUBHOCTU MO3ra (331") ¢ MOMOIIBIO CyXHX
HEWHBA3MBHBIX JIEKTPOJOB; PETUCTPALIUU IEKTPUUECKON aKTUBHOCTH
Pa3HBIX JA0JEH MO3ra; MOIKIIOYECHHS 3JIEKTPOAOB K CEHCOPY C IIOMOIIBIO
COEIMHUTENBHBIX TPOBOIOB, 000pynoBaHHbIX TouchProof pazsemamus;
3aKpEIUICHUS MIEKTPOJOB Ha IIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee 1 mT., o6ecredrBaeT BO3MOKHOCTb: PETUCTPALINH
curHaiua xosiebanus rpyaHoi kiaeTku (CeHcop bIXaHus); ONpeieaeH s
YaCTOTHI ABIXAHHUS.

VYerpoiicTBo 1t cOopa JaHHBIX OT CEHCOPOB U NEepeIay Ha ePCOHATbHBIN
KOMITbIOTEp 00ecreunBaeT BO3MOKHOCTh cOOpa TaHHBIX OT MOJIKIOYEHHBIX
K HEMY CEHCOPOB M OTHpPaBKY nosry4eHHbIX AaHHbIX Ha [IK. [Togkmrouenne
neHTpaabHoro Mmoayns k 1K ¢ momornsto USB-kabens. LlentpanbHblit
MOAYJIb UMEET He MeHee | mT,: rabBaHn4ecKyro n3omsanuio ot 11K,
LlenTpanbHbIi MO/ 00ECIIEUNBAET BO3MOKHOCTh OJJHOBPEMEHHOTO
MOJIKJIFOUEHUS BIUIOTH /10 4 ceHcopoB. Kax bl u3 BxonoB LlenTpansHOro
MOJTyJIsl UMEET raJlbBaHUYECKYIO U30JIMI0 (00ecTiedeHne MeKKaHaIbHOM
rajibBaHnueckoil u3ossinun). [loaxmouenue cencopos k LleHTpanbHOMY
MOJZYJIIO OCYILLECTBIIAECTCS C IIOMOILBIO CIIEHUATIN3UPOBAHHBIX Pa3bEMOB
tura LEMO, obGecrieunBaronux npaBUJIbHOCTh MOJAKITIOUEHUS pa3beMa 1
CHIKAIOIIMX PUCK CIy4ailHOrO KacaHus pa3beMOB TOKOIPOBOISALINX
yacTel, a Takke 00ecreynBaIOLINX 3alUTy OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K IPOU3BOJIbHBIM YCTPOHCTBAM.

Monynbe «KHomnkay He MeHee | mT., 0becredrBaeT BO3MOXKHOCTb: Pa3MeTKU




HaumenoBanme
o0opynoBaHust

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanyecTBo exmHAI 115
npo¢uILHOrO
KOMILIEKTa
(o0meodpa3oBaTeIbHbIE
OopraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/1. M3M.

KoaunyecTBo exumHuL A5
npo¢uJILHOIO
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHee 3-X pa3IMuHbIX KaTeropuu
COCTOSIHUH.

YcTpoicTBO, BXOAIIEE B COCTAB JIAOOPATOPHH, TOKHO 00eCIIeYrBaTh
BO3MO>XHOCTb PETrMCTPALIUU ApTEPUATIBLHOTO JaBICHHUS.

[Tporpammuoe obecnieuenue (nanee - [10). JJomkHo obecrnieunBaTh
BU3YyaJIM3AIUI0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO MPOTrpamMMbl JOKHO COCTOSITh U3 BKJIAJIOK, KaXkaas U3
KOTOPBIX COJEPKHUT HAOOp TpaguKoB, HEOOXOIUMBIX JUISI OTOOpaKEHUS
TpeOyemoit nHbopMaIuu.

JlomkHa nMeThCs BKIIAKa JJIs OJTHOBPEMEHHOT'O POCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJJHOBPEMEHHO MOAKIIOUEHHBIX K L[eHTparpsHOMY MOYIIIO.
OT10 0becrneunBaeT BO3MOKHOCTh MHOTOKAHAJIBHOTO (OJIUTpaduyecKoro)
pekuma paboThl yCTPONCTBA.

Taxxke TOJKHBI UMETHCS BKIIAAKU JJIsl BU3YaJIU3allMi CUTHAJIOB OT CEHCOPOB
OMI', OIII', OKT', KI'P, 93T, cencopa AbIxaHus1, KHOIIKH; a TaKKe
NIPOM3BOJIHBIX TPa(UKOB, HA KOTOPBIX BU3YATH3UPYIOTCS CHIeH(pUIHBIE JUTS
TOTO WJIM MHOTO CUTHAJIA BEIMYMHBIL.

I1O nomxHO naBaTh BO3MOXKHOCTh BU3yalIU3alluy U 00pabOTKH
PETUCTPUPYEMBIX CUTHAIIOB, @ UMEHHO:

- OMI: Bu3yanu3amus CUrHaja, CeKTp CUTHaIa, aMIUTUTYHBIA TPUTTED

- OIII": Bu3yanu3aius CUTHaja, ClieKTpa CUTHaNIa, TaXOTpaMMBbl, Tpaduk
myJbca

- OKTI': Bu3yanu3aiusi CUTHaja, TaXOrpaMMBbl, TpaduK myibca

- KI'P: Bu3yanuzanus curaana

- OOI': BU3yanu3aius CUTHaja, CIIeKTp CUTHAA, aMIUIUTY1a alb(a-puTMma,
aMIUIUTya OeTa-puTma.

- CeHCOp JBIXaHUS: BU3YAIH3aIlUsl CUTHAA,

- Knonka: Bu3yanu3sanusi cursasia pa3MeTKu
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ITO nomxHO UMETh BO3MOKHOCTh KaCTOMM3alMKU U HacTpoiiku 110 mis

3 PEeKTUBHOTO 0TOOpaKeHUs TpaUKOB: HACTPOIKa 1[BETa, BEIOOP
napaMeTpoB Uil aHaJIK3a, BBIOOp 0ToOpakaeMbIX rpadukos,
MacitabupoBanue rpapukos. [1O 10KHO UMETh BO3MOXKHOCTD 3aIUCH U
BOCIIPOM3BEICHUS] PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoxHOCTE HaCTpOIKM MapamMeTpoB (GUIBTPALUU CUTHATIA C TIOMOIIBIO
buIbTpa HIKHUX YaCTOT, GUIBTPA BRICOKUX YACTOT, IOJIOCOBOTO (PUIIBTPA,
peXKEKTOpHOTO (PHITBTPA.

C uenpio ynoOCTBa aHAJIM3a CUTHAJIA, I0JKHA UMEThCSI BO3MOXKHOCTh
3alUCU PETUCTPUPYEMBIX CUTHAJIOB B (haiiil, ¢ Mocieayomen
BO3MOXXHOCTBIO UX MOCIEAYIOLIET0 Bocripou3BeeHus B 1anHoM [10
(MMUTHPYS PETUCTPAIIMIO CUTHAJA B PEKUME PEATHHOTO BPEMEHH).

B cocTaBe: MeToguuecknue MaTepuabl JUIsl yIUTelNs U 00yJarouxcs,
OTIHCaHKE TOJIKIFOUYEHUSI CEHCOPOB J1A00PaTOpUH, HHCTPYKITHH T10
ucnonb3oBanuto 110, onucanue 1abopaTopHBIX U MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCJIE COJIEPKUT MPE3CHTAMOHHBIE MaTEPHAIbI.
VYnakoBka/kopoOka J1abopaTopuu 10JKHA o0ecrieuynBaTh y100HOE XpaHeHHe
U COJICPIKaTh MOICKA3KH [T PACIIONIOKEHHSI CEHCOPOB M YCTPOHCTB
nabopaTopuu AJs yA0OHOTO MCIIOIB30BaHUs IPENoiaBaTesiMi U
00yJarOUMHUCS.

TexHoaorn4eckas HanmpaBJCHHOCTDb

OO6pa3oBaTeabHBIN
KOHCTPYKTOp JAJIst
MPAKTUKU OJIOYHOTO
POTPaMMHUPOBAHUS C
KOMIUJIEKTOM JaTYHKOB

PoboToTexHnueckuit HaOOp MpeHa3HauEeH sl U3YUYEHUS] OCHOB
POOOTOTEXHUKH, €TANIEH, Y3JI0B U MEXaHU3MOB, HEOOXOIUMBIX JIJISI
CO3/1aHUs pOOOTOTEXHUYECKUX YCTPOUCTB.

Habop npezacrapinser co00if KOMITJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEMHUTENBHBIX 3JIEMEHTOB U AJIEKTPOTEXHHUUECKUX KOMIIOHEHTOB.

Ha6op mo3Bosisier cobupats (M mporpaMMupoOBaTh COOMpPaeMbIe MOJIENH ), U3
HJIEMEHTOB BXOJSIINX B €r0 COCTaB, MOJIEIM MEXAaTPOHHBIX U
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POOOTOTEXHUYECKUX YCTPOICTB C aBTOMAaTHU3UPOBAHHBIM YIPaBICHUEM, B
TOM YHUCJIC HA KOJIECHOM XOJ1y, a TaK K€ KOHCTPYKIIHA, OCHOBAaHHBIX HA
MCIOJIb30BaHUU Tepeay (B TOM YKCIIe YEPBSIYHBIX U 3yOUaThIX), a TaK ke
pBIYATOB.

CBETOJIMO/IHBII MaTPUYHBIHN TUCIUIEH ¢ 6eoii MOICBETKON Ha KOHTPOJUIEpe
KonmuecTBo MopToB BBOAA/BBIBOA HA KOHTPOJUIEPE HE MeHee 6
KonnuecTBo KHOIIOK HE MeHee 4

OO0111€€ KOJIMYECTBO 3JIEMEHTOB: HE MeHe 520 IIIT., B TOM YHCIIE:

1) mporpaMmMupyemslii 6JI0K yrpaBiIeHHs, KOTOPBII MOXKeET paboTaTh
ABTOHOMHO H B IIOTOKOBOM PEXKHME;

2) cepBOMOTOPBI

3) naT4YMK CUITBI

4) maT4UK pacCTOSHUS

5) naT4MK 1BETA

6) akKyMyJsiTOpHast OaTapest

7) ImacTUKOBBIC CTPYKTYPHBIE 3JIEMEHTHI, BKITIOUas mephopupOBaHHBIE
AIIEMEHTHI: 0aNKH, KyOUKH, OCH U BaJIbl, COEIMHUTEIbHBIC DIEMEHTHI K OCSIM
, MECTePHU, MPEAHAZHAYCHHBIC JITSI CO3/IaHUS YePBIIHBIX H 3y0UaThIX
nepeaay, COeTMHUTENbHBIE U KPENeKHbBIE DTIEMEHTHI;

7) IlporpammHOe obecriedeHre, UCIoIb3yeMOoe AJis IPOrpaMMHUPOBAHUS
coOupaeMbIX pOOOTOTEXHUUYECKUX MOJIENIeH U YCTPOUCTB, TIOCTYITHO IS
CKauMBaHUs U3 ceTH MHTEepHET

10.

OO6pa3zoBaTenpHBIN HAOOD
10 MEXaHUKE,
MEXaTPOHHUKE H
pPOOOTOTEXHUKE

KommiekT 17151 u3yd4eHus: OCHOB JIEKTPOHUKHU U POOOTOTEXHUKU

Habop nomken ObITh peAHa3HAUEH AJIs TPOBEACHUS YUeOHBIX 3aHATUHN IO
AIIEKTPOHUKE U CXEMOTEXHHUKE C IIeIbI0 U3ydeHUs1 HanboJee
pacpoCcTpaHEHHOM 2JIEMEHTHON 0a3bl, MPUMEHSIEMOU JIJIsl HHKEHEPHO-
TEXHUYECKOT0 TBOPYECTBA yUaIlUXcs U pa3pabOTKH yueOHbBIX MoJeneit
po6otoB. Habop nomkeH mo3BosIsITh y4aluuMcs Ha MPaKTUKE OCBOUTH

1 .
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OCHOBHBIE TEXHOJIOTHHU MPOSKTHPOBAHHS POOOTOTEXHUYECKIX KOMIUICKCOB
Ha MpUMepe yueOHbIX Mojeneil poOOTOB, a TAKKE U3YYHTh OCHOBHBIC
TEeXHUYECKHE PEIICHHS B 00JaCTH KHOSPHETUIECKUX M BCTPAUBAEMBIX
CHCTEM.

B cocraB xoMIiekTa JOHKEH BXOAUTh HA0OP KOHCTPYKTHBHBIX JIEMEHTOB
JUIs COOPKM MakeTa MaHUIYJILIUOHHOTO po00Ta, KOMIUIEKT METANIMYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB s COOPKH MakeTa MOOMIIBHOTO po0OTa U T.II.
B cocTtaB koMIII€KTa BXOAUT HAOOP 3JIEKTPOHHBIX KOMIIOHEHTOB JIJIs1
U3yUYEHHsI OCHOB JICKTPOHHUKH U CXEMOTEXHHUKH, & TAK)KE KOMIUIEKT
IPUBO/IOB U JATYMKOB Pa3IMYHOIO TUIIA s pa3paboTKU
POOOTOTEXHHUYECKUX KOMILJIEKCOB.

B cocTaB KOMIUIEKTa JOKHO BXOJUTh: MOTOPHBI C SHKOJEPOM - HE MEHEee
21T, cCepBONPUBO OOJIBLION - HE MeHee 41T, CEpBONPUBOJI MaNIbIH - HE
MeHee 21T, HUHPPaKpacHbIM JaTUUK - HE MEHee 31T, YIbTPa3ByKOBOI
JAaTYMK - HE MEeHee 31T, TaTYUK TeMIIepaTypsl - He MeHee |mT, JaT4uK
OCBEIICHHOCTH - HEe MeHee 11T, Habop JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHACHCATOPHI, CBETOAMOABI PAa3IMYHOTO HOMUHATIA),
KOMILIEKT IPOBOJIOB /ISl O€CIIaeqHOro MPOTOTUITUPOBAHMS, TUIaTa
OecriaeuHOro MPOTOTUIHUPOBAHUS, AKKYMYJISITOP U 3apsITHOE YCTPOUCTBO, .

B cocTaB KOMIIIEKTa TOKEH BXOUTh TPOrPaMMUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpenie Arduino IDE unu ananornyssix cBo001HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. [IporpammupyeMblii KOHTPOILIED
JIOJDKEH 00J1a1aTh IOPTaMU JUTsl MOAKITIOYEHUs [IM(PPOBHIX U aHAJIOTOBBIX
yctpoiicts, uarepdericamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wim
WiFi.

B cocTaB KOMILIEKTa TOJKEH BXOUTh MOAYJIb TEXHUYECKOTO 3pEHU,
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MPEJICTaBISIIOIINM COO0M BBIYMCIUTEIHHOE YCTPOUCTBO CO BCTPOSCHHBIM
MHUKpPOIIPOLIECCOPOM (KOJI-BO JIEP - HE MEHEE 411IT, 4acTOTa sApa HE MEHEE
1.2 I'Tu, o6sem O3V - He MeHee 512MO, 00beM BCTPOCHHOM MaMSATH - HE
MmeHee 81'0), MHTEerpupOBaHHON KaMepol (MaKCUMaJIbHOE pa3pelieHne
BUJICOTNIOTOKA, NepenaBaeMoro mno untepdeiicy USB - He menee 2592x1944
€/1.) ¥ OIITUYECKON cucTteMoi. Moayib TEXHUUECKOTO 3pEHUS 10JIKEH
00J1a/1aTh COBMECTUMOCTBIO C Pa3IMYHBIMU IIPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ momotbio uaTepdeiico - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHHUSI TOJKEH UMETh BCTPOSHHOE
porpaMMHOE 00eCIIeYeHUE Ha OCHOBE OTICPAIlMOHHON cHCTeMbI Linux,
MO3BOJIAIOIIEE OCYIIECTBISATH HACTPOMKY CUCTEMBI MAIIMHHOTO O0yUYEHUS
napamMeTpOB HEMPOHHBIX CceTel st OOHAPYKEHUST 0OBEKTOB, OPEICICHUS
UX MapaMeTpoB U JaNbHEWIeH uIeHTU(UKALINN.

KomrmuiekT nomkeH obecneunBaTh BO3MOKHOCTh H3y4EHHUSI OCHOB
pa3pabOTKH MPOTPaMMHBIX U allllapaTHBIX KOMIUIEKCOB MHKEHEPHBIX
cuctem, peuieHuit B chepe "MHTEpHET Bemeit", a Takxke peleHuii B o01acTu
pOOOTOTEXHUKHU, UCKYCCTBEHHOT'O MHTEJJICKTA U MAITMHHOTO OOYUEHHSI.

11.

YerpipéxoceBoit
yueOHBINH pOOOT-
MaHMITYJSTOP C
MOAYJIbHBIMHU CMCHHBIMU
HacaJKaMu

Y4eOHbIil poOOT-MaHUITYIATOP MPEIHA3HAYEH 11 OCBOCHUS
00yJaronMMucs OCHOB POOOTOTEXHUKH, VISl TIOJITOTOBKU OOYYAKOIIINXCS K
BHEJIPEHHUIO U TOCIEAYIONIEMY UCIIOIBE30BaHUI0 POOOTOB B TPOMBIIIJICHHOM
MIPOU3BO/ICTBE.

KonmuecTBo oceit poboTa MaHUITYNIATOpA - YETBIPE.

[TepemenieHre HHCTPYMEHTA B TIPOCTPAHCTBE TI0 TPEM OCSIM JIOJIKHO
YIPaBISATHCS IarOBBIMU ABUTATESIMH. HampsikeHrne TUTaHusI aroBbIX
nsurareieii He 6oiuee 12 B.

CepBoBHTraTENlb YETBEPTON OCH JIOJDKEH 00ECIeUnBaTh TOBOPOT
WHCTPYMECHTA.

1 .
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VY011 I0BOpOTa MAaHUITYJIATOPA HA OCHOBAaHUH BOKPYT BEPTUKAIBHOI OCH HE
Mmenee 180 rpagycos.

s onpenenienrs MoJI0KEeHUsT MAaHUIYJISTOpa MPU TOBOPOTE BOKPYT
BEPTUKAJIBHON OCHU JOJKEH MCIOJIB30BaThCS IHKOJIEP.

Yroa moBopoTa 3aJHETo Ijieda MaHUIyJIsTopa He MeHee 90 rpanycos.

VYroi moBopoTa nepeaHero mieya Manumyssitopa He menee 100 rpagycos.
Jis onpenienieHrs MOJIOKEHUS 3aTHEr0 U MEePeAHEro MyIed MaHUIyIsTopa
JIOJIKEH HCII0JIb30BAThCSA TMPOCKOI. YTOJI IOBOPOTA 110 YETBEPTON OCH HE
MmeHee 180 rpagycos.

JlomxHa ObITh BO3MOKHOCTh OCHAIIEHHUSI CMEHHBIMM HacaJKaMu (Harpumep,
JeprKaTellb KapaHaaiia uid ¢jaoMactepa, IpUCcOCKa C CEpBOABUTaTENIEM,
MEXaHMYECKOE 3aXBaTHOE YCTPOICTBO C CEPBOJBUTATENIEM, YCTPOICTBO IS
Ja3epHON IpaBUPOBKHU WU YCTPOUCTBO /i 3D-neuaT).

JlomxHa ObITh BO3MOKHOCTb MOJKIIOYEHUSI JTOTIOJTHUTEIBHBIX YCTPOICTB
(HampuMep, TpaHCIIOPTEPa, peibca AJs MepeMenieHns poboTa, MybTa
yIpaBieHUs TUIA JPKOUCTHK, KAMEPbl MAIIMHHOTO 3PEHNUs, ONITUYECKOTO
JlaTYMKa, MOJIyJisi 0€CIIPOBOIHOIO AOCTYTIA.

PoGoT-mManumnynsaTop 10JKEeH 00ecTieunBaTh MEPEeMEIeHUe HacaIKi B
IIPOCTPAHCTBE, aKTUBALIMIO HACAIKH, BO3MOXHOCTb IIOJy4YEHUSI CUTHAJIOB OT
KaMephbl U 1aTYNKOB, BO3MOXKHOCTb YIIPABJICHUS TOMOIHUTEIbHBIMU
YCTPOMCTBAMMU.

Martepuain kopiryca — amoMuHuH. [[namerp padodeit 30HbI (0€3 yuera
HaBECHOT0 MHCTPYMEHTa U 4eTBepToil ocu) He MeHee 320 MM. MHTepdetic
noakarouenus — USB.

JlomkeH UMeTh BO3MOXKHOCTh aBTOHOMHOM paOOThI M BHEIIIHETO
yIpaBiIeHUs.

VYnpaistomuii KOHTPOJLIEp T0JKEeH OBITh COBMECTUM CO cpeoil Arduino.
Yrpapnsiomuil KOHTPOJJIEP COBMECTHM CO CPEAON MPOrpaMMHUPOBAHHUS
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Scratch, u s3p1koM porpammupoBanus C.

JlomxeH obecrieunBaTh MOBOPOT 110 IEPBBIM TPEM OCSM B 3aJlaHHBIN yToJl U
Ha 33JaHHBIN YTroJI, IOBOPOT 10 YETBEPTON OCH Ha 3aJJaHHBIN yroJl,
JIBI>KEHUE B KoopauHaThl X, Y, Z, IepeMeNIeHe Ha 3aJJaHHOE pACCTOSTHUE
1o koopauHatam X, Y, Z, nepeady JaHHBIX O TEKYIIEM I1OJIOKEHUH YIJIOB,
nepeaadyy JaHHbIX O TCKYIIUX KOOpAWHATAX MHCTPYMCHTA.

JloymkeH moaiepKuBaTh NEPEMELICHUE B IEKAPTOBBIX KOOPAUHATAX U YIJlaxX
IIOBOPOTA OCEM, C 3aJaHHON CKOPOCTBIO U YCKOPEHHUEM.

Tunsl nepeMenieHnii B I€KapTOBbIX KOOpAUHATAX: ABHKEHUE I10
TPACKTOPUHU, IBUKCHUC I10 HpﬂMOfI MCXKAY ABYMs TOYKaMH,
nepenphiruBaHue U3 TOYKU U TOUKY (IIEpEeHOC 0OBEKTA).

12.

O06pa3oBarenbHblif Habop

JUTSL U3YICHHS
MHOTOKOMITOHEHTHBIX
POOOTOTEXHHUECKUX
CUCTEM U
MaHUITYJIAIUOHHBIX
poOoTOB

OO0pa3oBarenbHbIN KOMIUIEKT JOJIKEH OBITh MpeIHa3HAueH IS U3yUeHUs
POOOTOTEXHUYECKUX TEXHOJIOTUH, OCHOB MH(POPMAIITMOHHBIX TEXHOJIOTUH U
TEXHOJIOTMI MPOMBIIIJICHHON aBTOMAaTU3alllH, & TAKKE TEXHOJIOTHN
IIPOTOTUIIMPOBAHUS U AJIUTUBHOTO MPOU3BOACTBA.

B cocraB komIuiekTa JOJIKHO BXOJUTH:

1) MHTennexTyanbHbIi cepBOMOYIIb ¢ UHTETPUPOBAHHON CHUCTEMOM
yIpaBJIeHUs, TO3BOJISIONIEH 00bEIUHATH CEPBOMOIYJIU IPYT C IPYTOM IO
1oCJIe10BaTeIbHOMY MHTep(delicy - He MeHee 61T,

2) PoboToTexHNYECKHI KOHTPOJIEP MOAYIBHOTO TUIIA, PECTABIISIOMINN
cO0OM OTHOIIIATHBIA MUKPOKOMITBIOTEP € ONEPAalMOHHON cucTeMoii Linux,
00BeAMHEHHBIH ¢ epupepruiHbIM KOHTPOJUIEPOM C TTIOMOIIBIO TIATHI
pacupenusi. PoOOTOTeXHHUECKUIT KOHTPOJUIEP TOJIKEH YJOBIETBOPSTh
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO sJI€p BCTPOEHHOIO
MUKpPOKOMIIBIOTEPA - HE MEHEE 4, TAKTOBAs YacTOTa siApa - He MeHee 1,2
[T, o6sem O3V - e menee 512 MO, nanmmuue untepdericos - SPI, 12C,
125, TTL, UART, PWM, uudpoBblie 1 aHaIOTOBbIE MOPTHI IS
MOJIKJIFOUEHUS] BHEIIHUX YCTPOMCTB, a Takke WiFi unu Bluetooth mst
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KOMMYHHKAIMH CO BHEIIHUMU ycTpolicTBaMu. PoOoToTeXHMUeCKuit
KOHTPOJUIEP JOIDKEH 00ecreunBaTh BO3MOKHOCTh IPOTPAMMHUPOBAHMUS C
HOMOIIBIO cpeAcTB s3b1KoB C/C++, Python u cBo60HO pacnpocTpaHseMoit
cpenst Arduino IDE, a Taxke yrpaBieHUs] MOACTSIMA POOOTOTEXHUIECKHX
cucTeM ¢ nomotibio cpeabl ROS.

3) BeluncauTenbHblii MOYJIb CO BCTPOEHHBIM MUKPOKOHTPOJJIEPOM - HE
MeHee 1mT. BeruncnuTenbHblii MOy b JOIDKEH 00J1a1aTh BCTPOCHHBIMU
U(PPOBBIMU TIOPTAMH - HE MeHee | 21T ¥ aHAIOTOBBIMU TIOPTaMHU- HE MEHEE
121T. BeruncaurenbHbI MOYIb 10JKEH 001a1aTh BCTPOSHHBIM MOAYJIEM
OecripoBoiHOM cBsizu THa Bluetooth m WiFi muis co3nanus anmapaTHo-
MPOrPaMMHBIX PelIeHUH U "yMHBIX/cMapT"-yCTPOMCTB Jist pa3paboTKu
pemenuii "MHTepHeT Bemei".

BbruucnuensHblii MOy b TOJDKEH 00J1a7aTh COBMECTUMOCTBIO €
nepudepuitHpIMU IIaTaMu 11 noakiItoueHus k cetu Ethernet u
MOJIKJIFOUEHUS BHEIIHEN CHIIOBOM HAarpy3KH.

4) Monynb TEXHUYECKOTO 3pEHMs], TPEICTaBISAIONINI cOO0H yCTpONCTBO HA
0a3e BBIUMCIIUTEIEHOTO MUKPOKOHTPOJUIEPA U MHTETPUPOBAHHOM KaMephl,
oOecrneuynBaroIlee pacro3HaBaHUe MPOCTENIINX N300pakeHN Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BBIYHUCIUTENIBHBIX BO3MOXKHOCTEHN - HE MeHee 11T;
Monynb TEXHUUECKOTO 3pEHHUS I0JKEH 00eceunBaTh BO3MOXKHOCTh
OCYIIECTBIISITH HACTPOUKY IKCIIO3UIINH, Oananca 6emnoro, HSV
COCTABJISIFOTUX, TUIOIIAA OOHAPYKHUBAEMOI 00JIaCTH N300paKEHNUS,
OKPYTJIOCTH 0OHAPYKMBAaEMOM 00JIaCTH U300pakeHUs, TOJI0KEHHE
0o0HapyXMBaeMbIX 001acTell OTHOCUTENBHO JIPYT JIpyra

Moynb TEXHUYECKOTO 3pEHUs T0JKEH UMETh BCTPOCHHbIE HHTEP(EICHI -
SPI, UART, I2C unu TTL my1st KOMMYHUKALUK APYT C IPYTrOM UITU
BHEIIHUMH YCTPOMCTBAMH.

5) KomMIieKT KOHCTPYKTHBHBIX 2JIEMEHTOB U3 MeTalja Jiyisi COOpPKH MOJENn
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MaHUIYJIATOPOB - HE MeHee 11mT;

6) KoMrutekT sieMeHTOB /17151 COOpKM BaKyyMHOT'O 3aXBara - HE MeHee 11mT.
OO6pa3zoBarenbHbIi pOOOTOTEXHUYECKHH KOMIUIEKT JIOJIKEH COJepkKaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENEH /ISl MPOTOTUITUPOBAHHS MOIEIIEH
MOOMJIBHBIX 1 MAHUIYJISIIUOHHBIX pOOOTOB pa3IMYHOTO TUMA. B cocras
KOMILJIEKTA JTOJDKHBI BXOJUTh HHCTPYKIIUU M METOJMUECKUE YKA3aHUS 110
pa3paboTKe TpeXMEPHBIX MOIeIel MOOMIIBHBIX POOOTOB,
MaHHITYJISITUOHHBIX POOOTOB C PA3TUYHBIMUA THITAMU KHHEMATUKH (YTiIoBast
KWHEMaTHKa, IJIOCKO-NapauIebHasi KHHEMaTHKa, AeIbTa-KHHEMaTHKa,
SCARA wnu peruaxkHasi KHHeMaTHKa, matrgopma CToapTa u T.IL.).
OO6pa3zoBarenbHbIi pOOOTOTEXHUYECKHH KOMIUIEKT JIOJIKEH COJepKaTh
WHCTPYKIIUH TI0 TIPOSKTUPOBAHUIO pOOOTOB, HHCTPYKIIMHA U METOIUKH
OCYILIECTBIICHHS HHKEHEPHBIX PACUETOB MPH MPOESKTUPOBAHHUHU (pacueTsl
Harpy3kKd 1 MOMEHTOB, pacueT MOIITHOCTH NMPUBOJIOB, PACUYET apaMeTPOB
KWHEMATHKHU U T.I1.), THCTPYKIUH 110 pa3pabOTKe CUCTEM YIpaBICHUS U
IPOTPaAMMHOTO 00eCTIeueHHs TSl YIIpaBJIeHUs] pOOOTaMH, HHCTPYKIIMH U
METOAMKH IO pa3pabOoTKe CUCTEM YIPABJICHHUS C dJIEMEHTaMH
MCKYCCTBEHHOTO HHTEJUIEKTA U MAIIMHHOTO OOYYCHHSI.

KoMmnn

OTEePHOE 000pYyAOBaHHUeE

13.

Hoyt0yx

dopm-pakTop: HOYTOYK;

Kectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJu4uue;

Pycckas packnanka KjaaBUaTypbl: HaJTU4HE;

Jnaronane 5kpaHa: He MeHee 14 M0iMOB;

Paspemenue skpana: He MeHee 1920x1080 nukceneit;
KonnuectBo siaep npoueccopa: He MmeHee 4;

KonnuecTBo MoTOKOB: HE MEHee §;

bazoBas TakroBas yactora nponeccopa: He Menee 1 I'T';
MakcumanbHasi TAKTOBAasI 4aCcTOTa npoueccopa: He menee 2,5 I'T'n;

1 .

1 .
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OpPraHu3alnuu), ex. u3M.

Kam-namsate nporeccopa: He MeHee 6 MOaiit;

O0beM yCTaHOBJICHHOU ONEepaTHBHOW MaMsITH: He MeHee 8 ['0aiiT;
O0beM nmoaaep>KuBaeMoil ONepaTBHON MaMsITH (1711 BO3MOKHOCTH
pacmupenus): He meHee 24 ['0aiT;

O6bem HakormTens SSD: He menee 240 I'0aiir,

Bpemst aBToHOMHO# paboThI OT OaTapen: He MeHee 6 4acoB,

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIsTOpOM: He Oonee 1,6 Kr,
Buemnnii uarepdeiic USB crangapra He Hioke 2.0: He MeHee IBYX
CBOOOHBIX.

Buenmnnii uarepdeiic LAN (B ciiydae oTCyTCTBUS Ha KOpITyCe,
npenoctapinsaTh Ethernet agantep USB-RJ-45);

Hanuuue monyneit u uaTepdeiicoB (MCIOIB30BaHNE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI;

becnipoBoanas cBs3p Wi-Fi: Hanuuue ¢ nonaepxkoil crangapra [IEEE
802.11n, unm coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "Melle": HaTU4KeE;

[IpenycraHoBieHHas ONEepaIlMOHHAs CHCTeMa C TpadUuecKuM
N0JIb30BaTENbCKUM HHTEpdEiicom, oOecrieunBaroias paboTy
pacnpocTpaHEHHBIX 00pa30BaTEIbHBIX U O0IIECUCTEMHBIX MPUITOKEHHN:
HaJINYue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUII KOpITyca: MeTa;

BO3MOXHOCTH 0€3011aCHOI0 3aIIMIIEHHOT0 3aMKOM XpaHEHUs! HOYTOYKOB:
HaJINYue;

BO3MOXHOCTb 3apsAKH HOYTOYKOB: HaJIM4YHe, O/IeP’KKa HOYTOYKOB U3
KOMIUIEKTa IMOCTaBKU;

Hanmuue poyrepa Wi-Fi cranaapra §02.11n nim coBpemensee: 1 mr.
NOJJIEP’)KKa HOYTOYKOB M3 KOMITJIEKTa MOCTaBKH;

1 .

1 .
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KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJAepkKa HOYTOYKOB U3 KOMILJICKTa
MOCTaBKH;

Hanpsoxenne nutanus: 220B\501 1r;

[ToTpebnsiemas MmomHOCTh, BT (Makcumym): 2500;

[Totpebnsemslii TOk, A (Makcumym): 12;

JlMHa mHypa JIeKTPONUTaHUs: OT 2,5 METpa;

3aimuTa OT HepeHanpsHKeHUs, KOPOTKOTO 3aMbIKaHUSI: HATTUYUE;

Koneca miis nepeaBuxeHus ¢ TOPMO30M: HAJIMYHE.




