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
MajblX  TOpoJax,  LEHTPOB  OOpa3oBaHUs  €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTUYECKOW HampaBiieHHOcTeH «Touka pocTa», B LelsIX oOecreyeHus
peanuzauuu (enepanbHoro mnpoekra «CoBpeMEHHas IIKOJIa» HAIlMOHAIBHOTO
npoekta «OOpazoBanme» (mamee — QeaepabHBI TPOEKT), B TOM YHCTE
YCTAHOBJICHHUSI TpeOOBaHUN K pe3yJbTaTaM HCHOJb30BaHUS CYOCHIANM U3
dbenepanbHOTO OrOKETa OrOMKEeTaM CyOBekToB Poccuiickoit ®enepanuu Ha
co)MHAHCUPOBAaHUE  PACXOJHBIX  00s3aTeNIbCTB  CyOBbEKTOB  Poccuiickoii
denepaluy, BO3HUKAIOIIMX TIPU  peau3alldd  PETHUOHAIBHBIX  IMPOEKTOB,
o0ecrnieunBarOINX JTOCTHXKEHUE 1IeJIei, TToKa3aTeael u pesyibTata (peaepabHOro
npoekTa «B 0011e00pa3oBaTeIbHBIX OpTraHU3AIMIX, PACIIONIOKEHHBIX B CEIBCKON
MECTHOCTH U MaJIbIX TOPOJIaX, CO3/IaHbl U (PYHKITMOHUPYIOT IIEHTPHI 00pa30BaHUS
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAMPABICHHOCTEN.

[IpuBenennsie B HactoAmux PexomeHmanusx TpeOOBaHUS —SIBISIOTCS
MUHUMAJIbHBIMU. Opranbl HCIOJIHUTENBHOW BiacTd CcyOBekToB Poccuiickoit
®denepanuu (opraHbl MECTHOTO CaMOYIIPABIIEHUs) TIPU peaIn3allid MEpONpUITUN
M0 CO3JaHUI0 U (YHKIMOHUPOBAHUIO B OO0IIE00pa30BATEIbHBIX OpraHU3AIUsX,
PACIIOJIOKEHHBIX B CEITbCKOM MECTHOCTH U MaJIbIX TOpOJaX, IIEHTPOB 00pa30BaHUS
€CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOM HampaBiaeHHOcTel «Touka poctay
(manee — Ilentpst «Touka pocrta») BhOpaBe oOecrneuuBaTh TpeOOBaHUS,
MPEBBIIAIONINE YCTAHOBJICHHBIE HACTOSIIIIMMU PexoMeH1anusmu.

Hemsimu cozmanus LlentpoB «Touka pocTtay SBISETCS COBEPIIEHCTBOBAHUE
YCJIOBUM ISl TIOBBIIICHHWS KayecTBa o0O0pa3oBaHUsi B 0011e00pa3oBaTeIbHBIX
OpraHU3alusgX, PACIOJOKEHHBIX B CEIbCKOW MECTHOCTM U MalbIX Tropojax,
pacIIMpeHuss BO3MOXKHOCTEH OOyYaronuxcsi B OCBOCHMHM YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM H  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEW, MPOTrpamMm
JOTIOTHUTEIPHOTO ~ 00pa30BaHMsI  €CTECTBEHHO-HAYYHOW U TEXHHYECKOU
HAIPaBJICHHOCTEH, a TaKXe I MPAKTUYECKONW OTpabOTKH y4eOHOro marepuaia
1o y4eOHbIM nipeaMeTam «Dusnkay, « XuMus», «bruomorusy.

Hentpsl «Touka pocTa» 00ECIEYUBAIOT MOBBIIIEHUE OXBaTa 00YUYaIOIIUXCS
00111e00pa30BaTENIbHBIX OpPraHU3AINi, PACIOJIOKEHHBIX B CEJILCKOM MECTHOCTU U
MajlbIX TOpojJax, IporpaMMaMyd OCHOBHOTO OOIETr0 U JOMOJHUTEIHHOTO
o0pa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOM HaIpaBICHHOCTEH C
HCIIOJIb30BaHUEM COBPEMEHHOTO 000PYI0BaHUS.

OpraHu3alMoHHO-TEXHUYECKOe, METOAMYEeCKOe U HMH(POPMAIMOHHOE
COMNPOBOXKJICHHE co3anus B cyobekTax Poccuiickoit @enepanuu Llentpos «Touka
poctay  ocymectBiusier — DenepadbHOE — TOCYJIapCTBEHHOE aBTOHOMHOE
oOpa3oBaTenbHOe YUPEKJCHUE  JOMOJHUTEIHHOTO PO eCCUOHATBHOTO
oOpazoBaHus  «AKaJeMHUsl pealn3alid  TOCYJApCTBEHHOW  TMOJUTHKA W
mpoeCcCHOHATLHOTO  pa3BUTHUA  PAaOOTHUKOB  0Opa3oBaHUsT MUHHCTEPCTBA



npocBelieHust Poccuiickoit ®Denepaunn» (manee — DenepanbHblii omepaTop).
Anpec caiita: https:// www.apkpro.ru/.

2. Iopsaaok co3xanusi

Hentps «Touka pocTta» MOTYT CO3/1aBaThCs KaK 3a CUET CPEICTB CyOCHanid
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 IEPBYIO ouepean cosnganue Llentpos «Touka pocrtay
PEKOMEHAYETCS OCYLUECTBISATH B OpPraHU3alUsIX, IOKA3bIBAIOIIUX HU3KHUE
oOpa3oBaTeIbHbIE PE3yIbTaThlI.

B cnyuae co3nanus llentpa «Touka pocta» 3a cueT CpelCcTB CYOCUANM U3
dbenepanibHOro OrOKETa B paMmkax ¢enepaiibHoro mnpoekra «CoBpeMeHHas
mkosa» cyowsekT Poccuiickoit deneparuu onpenenser:

- OopraH WCIOJIHHTEIbHON BiacTu cyObekta Poccuiickoit deneparum,
OTBETCTBEHHBIM 3a peaau3alii0 MEPOIPUSTUNA 10 CO3/IaHHUI0 U O0OECIICUCHUIO
dbyukiuonupoBanus IlentpoB «Touka pocta» Ha TeppUTOpUU CyOBEKTa
Poccuiickoit @enepannu (PernonaibHblil 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
JBYXJICTHUM IUIAHOBBIM MEPHOJ, MPEAYCMATPUBAKOIIAN MEPONPUATHUS IO
co3fganuto u ¢pyHkuuonuposanuto LlentpoB «Touka pocTay, BKIHOYAIONUN B TOM
qucIe:

MEpOIIPUTHUS, HAIIPABIECHHbIE HA co3laHue U OTKpeiTHE LleHTpoB «Touka
pocTtay;

MEpOTIPUATHS, HaNpaBJCHHbIE Ha obecrnedyeHne (yHKIIMOHUPOBAHUS
LenTpoB «Touka pocray;

MEpPONPUATHS MO  TOBBINICHHIO  MPO(ECCHOHATBLHOTO  MacTepCTBa
pabotHukoB LlenTpoB «Touka pocTay;

MEpOMNPUITUI MO KOHTPOIIO JOCTHKEHUSI MHUHUMAIIBHBIX TOKa3aTelieu
co3nanus U pyHkuuonuposanus Llentpos «Touka pocTtay.

PernonanbHbIi KOOPAHUHATOP B COOTBETCTBUU co CpOKaMHu,
ycTtaHoBJeHHbIMU B [Ipunoxxenun Ne 3 k PexkoMenaanusimM, yTBEpKIaeT:

— JIOJDKHOCTHOE JIUII0O B COCTABE€ PETHOHAJIBHOTO BEJOMCTBEHHOI'O
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, nx 3HaYCHUH;


https://www.apkpro.ru/

— TepeyeHb O00IIe00pa3oBaTeIbHBIX OpraHU3allid, pPACIONOKEHHBIX B
CEJIbCKON MECTHOCTH M MaJIbIX TOpojiaX, Ha 0a3e KOTOPHIX MJIAHUPYETCS CO3JAaHHE
[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
0 HazHaueHuu pykoBoautens Llentpa «Touka pocta» (KypaTopa, OTBETCTBEHHOTO
3a (DYHKIIMOHMPOBAHUE U Pa3BUTHE), & TAKXKE O CO3/IaHMUHM LIeHTpa « Touka pocTta» u
YTBEPKIACHUN TMOJOKEHUS O nesarenbHOocTH llenTpa «Touka pocrta». Tunosas
dopma monoxenuss o gesrenpHocTH lleHTpa «Touka pocTa» mpeacTaBlieHa B
[Tpunoxxenuu Ne 4 k HacTossUM PexoMeH1anusm.

PernoHanbHblli KOOpAMHATOP HE MO3AHEE OHSA OTKphITHS LleHTpa «Touka
pocTa» obOecreyrBaeT pa3MElIeHUE B CIELUUANIbHO co3laHHOM paszaene «LleHTp
«Touka pocTta» o¢uIMaNbHOrO caiTa oOLIe00pa30BaTEIbLHON OpraHu3aluu B
UH(OPMAIMOHHO-TEJICKOMMYHUKAIMOHHON cetn «HTepHer» wuHboOpMauu o
co3ganuu W (QyHkiuonupoBanuu llentpa «Touka pocra», B TOM YHCIE
uH(popmanuu 00 00pa3oBaTeNbHBIX Iporpammax, ooopynosanuu Llentpa «Touka
pocTa», IUIAHUPYEMOM DPEXHME 3aHSATUH  OOy4alolUXCs, IUIAHUPYEMbBIX
MeponpuaTuiax. B cozmanHoM paszgene ouUManbHOTO caiTa oOpa3oBaTelIbHON
OpraHu3allid TaKXKe pa3Mmemnaercs HHPOpMalMs O HalUOHAJIBHOM TIPOEKTE
«O0pazoBanue» (B TOM 4YHUCIE JIOTOTHM), afpec caiiTa u opulraibHas CUMBOJIUKA
MununcrepcTBa nmpocsenienust Poccutickoit @enepanumu.

PernonanbHbIi KOOPJIUHATOP obecrieunBaecT uH(popMUpOBaHKE
denepaqbHOrO oOmEparopa B ClIy4yae CO3/aHUsl Ha TEPPUTOPUM CYObEKTa
Poccuiickon @enepanuu LlentpoB «Touka pocra» B paMKax MHBIX IPOTPAMM U
IPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu gpeaepanbHoro npoekra « CoppeMeHHast
IIKOJIa» HaI[MOHAJIbHOro mpoekTa «OOpa3oBaHUE», 32 CUET CPEACTB OIOHKETOB
cyonrekToB Poccuiickoit @enepanyu 1 (MIM) CPEJCTB MECTHBIX OIOIKETOB U (MJIH)
BHEOIO/DKETHBIX HMCTOYHMKOB, a TaKXX€ HallpaBJICHHE Ha COIJIACOBAaHUE
denepaabHOMY ONEPATOPY KOHILEMIMHM CO3/aHUs U (PYHKIIMOHMPOBAHUSA TaKUX
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
MaTepuajiaMH, CpEeACTBAMHU OOyYEeHHMs] W BOCIUTAHUS JUISI  JTOCTHKCHUS
o0pa3oBaTeIbHBIX PE3YJIBTATOB 10 MPEIMETHBIM 00JacTsIM «EcTecTBeHHOHAYYHBIE
npenmeTe», «EcTecTBeHHble Haykm», «Martematuka u  uH(DOpMaTHKAY,
«OO011ecTBO3HAaHUE U ecTecTBO3HaHME», «TexHomorus», 00pa30BaTEIbHBIX



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

Ilepeuenp HampaBieHHOCTEH peanu3yemMbix Ha Oasze llenTpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOTPpaMM MOXKET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIOIIUXCSA Yy 00111e00pa3oBaTeIbHBIX OpPraHu3alliii  yCIOBUM, a TaKke
NOTPEOHOCTEN YH4aCTHUKOB 00pa30BaTEIbHBIX OTHOIICHH.

Co3zmanne  nentpa  «Touka  pocta»  mpeamnonaraer — pa3BUTHE
oOpa3oBaTenbHON MHPPACTPYKTYpHI 00II€00pa30BaTEILHON OpraHU3aINK, B TOM
YHClie OCHaIeHHE 00111e00pa30BaTeIbHON OpraHu3aluu:

— 000pyZI0BaHHEM, CPECTBAMU OOYUEHHUSI M BOCIHUTAHUS JJISI U3ydeHUs (B
TOM YHUCJIE SKCHEPUMEHTAIBHOI0) MPEIMETOB, KYpCOB, IUCLUHUILIMH (MOAYJIEH)
€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKON HAMPABICHHOCTEH MNpH peannu3aluu
OCHOBHBIX 0011e00pa30BaTEIbHBIX porpaMm U JOTIOJIHUTEIIbHBIX
o01reo0pa3oBaTeNbHbIX MPOrPaMM, B TOM YHUCJE JUISl PACIIUPEHUS COJEPKaHUS
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.

— KOMIIBIOTEPHBIM U UHBIM 000PY/I0BAHUEM.

[lepeyeHb, MUHUMAJIBLHO HEOOXOAUMbIE (PYHKIMOHAIBHBIE U TEXHUYECKUE
TpeOOBaHMSI M  MUHUMAJBHOE  KOJMYECTBO  OOOPYIOBaHUS,  PACXOIHBIX
MaTepHayoB, CPEACTB OOyUYEeHHs] U BOCIMTAHUS A ocHameHus LlenTpos «Touka
poctay (manee — UHQPACTPYKTYPHBINH JIUCT), OMNpEneNstoTcs PernoHanbHbIM
KOOpAMHATOpOM ¢ yudeTroMm llpumepHoro mepeuns o0OpyIOBaHUS, PaCXOIHBIX
MaTepuasoB, CPEACTB OOY4YEHHMS M BOCIMTAHUS JUIsl CO3AaHUA U OOecreueHus
GYyHKIMOHUPOBAHUS ~ ILIEHTPOB ~ OOpa3oBaHUS  €CTECTBEHHO-HAYYHOU |
TEXHOJIOTUYECKOW HampaBieHHocTu «Touyka pocta» B 001eo0pa3zoBaTeIbHBIX
OpraHU3alHusiX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MAaJIbIX TIOpoJax
(ITpunoxxenne Ne 6), NpUMEpPHOr0 THUIIOBOTO HMHGPPACTPYKTYPHOTO JIHCTA,
onpeaensieMoro denepabHbIM OIEPATOPOM, U HACTOSAIINX PexomeHnanui.

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). i  MaJOKOMIUIEKTHBIX  OOIIE00pa30BaTEIIbHBIX
opraHm3anmii’ 00beM eIUHUIl CPEACTB OOYUEHHs M BOCHHTAHHS (GOpMHpYyeTCS B
MEHBIIEM KOJINYECTBE.

! MaokoMIiekTHO#H 0611e06pa30BaTeIbHON OpraHu3amyeii B paMKax peaansalii MEpONPUSTHIi M0 CO3JAHHI0 U
(hYyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON W TEXHOJOTHYECKOH HAIMpaBICHHOCTEH MPHU3HAETCS
o0meoOpa3oBaTenpHasl OpraHW3aNys, YHUCICHHOCTh KIIACCOB-KOMIUIEKTOB B KaXIOW W3 Mapauiesneii 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 BBIOOpE AOMOMHUTEIBHOIO O0OPYJOBaHUS TAKXKE CIEIYET YYUTHIBATH
cnenquuKy W MOTPEOHOCTH OTpaciel SKOHOMUKH cyObekTa Poccuiickoit
denepanum.

Pernonanbublii KOOpZAHUHATOP oOecreynBaeT COTJIACOBAaHUE
c(OPMHPOBAHHOTO B COOTBETCTBMU C THUIOBON (opmoil MHEPPACTPYKTYpHOTO
mucta ¢ @enepanbHbIM ONEPATOPOM B  COOTBETCTBHM C  PETJIAMEHTOM,
onpeznensieMpM deepanbHbIM OIEPATOPOM.

[Ipu npencraBieHWHM Ha corJlacoBaHHE WHQPPACTPYKTYPHOIO JIKCTA,
C(OPMUPOBAHHOTO W3 CTAHJAPTHOIO KOMILJIEKTa, PerroHanbHbI KOOpAUHATOP
IIPEIOCTABISAET NOATBEPKIACHUE OTCYTCTBUS B COOTBETCTBYIOIIEH
oOpa3oBaTeNbHOM  OpraHu3ald{,  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) Llenrpa «Touka pocTay peKOMEHIYeTCs pacroyaraTh
B IIpE/IeIax OJJHOTO 3JaHU.

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



MMPOEKTUPOBAHUIO LEHTPOB «Touka pocrta», yrBepxkaaemoro DeaepanbHbIM
ONEPATOPOM.

[Ipu mpoexTupoBanuu, 30HUpoBaHnu nomMemennil Llentpos «Touka pocra»
CIelyeT YYHUTBhIBaTh OCOOCHHOCTH OOOPYIOBaHHUSA, PACXOAHBIX MAaTEepUaJIOB,
cpenctB  oOy4eHUSs M BOCHUTAHUS, KOTOpPhIM OyneT  oOecrneyuBaThes
oOpa3oBarebHasi OpraHu3aIusl.

[Ipoext  30HupoBanuss  nomemeHut  IlentpoB  «Touka  pocra»
npeacrasisiercss denepanbHOMY OINEPaTOpy OJHOBPEMEHHO C IPEICTABICHUEM
UHPPACTPYKTYPHBIX JTUCTOB.

4. Oprann3aunﬂ OﬁpaSOBaTeJILHOﬁ ACATCIbHOCTH

OOGpazoBaTenbHasi JAEITEIBHOCT, Ha ©0a3ze I1eHTpoB «Touka pocray
OCYIIECTBIISIETCS IO 00pa30BaTEIbHBIM MIPpOrpaMMaM OOIIETO U JIOMOJIHUTEIHLHOTO
oOpa3oBaHUs.

TpebGoBanus k QopMary opraHuzanud 00pa30BaTENbHON JESITEIbHOCTU
peryaupyroTcst HacToAmuMu PexomeHaanusiMu U MHBIMH UH(POPMAIMOHHBIMHU U
MeToauyeckumMu Marepuainamu denepanbHOro oneparopa.

Hanpasnenust peann3yembix ¢ UCIoOIb30BaHUEM pecypcoB LlenTpoB «Touka
pocTa» mOporpaMM  ONPEACNSIIOTCS B COOTBETCTBUM C  METOJWYECKUMU
MaTtepuajiaMi M PEKOMEHJAIMSIMHU, YCTAHABIMBAEMBIMU U aKTYyaJU3UPYEMbIMHU
denepalibHBIM ONIEPATOPOM.

Ha ©6aze muentpoB «Touka pocTta» oOecrneuuBaeTcs peaau3aius
oOpa3oBaTeIbHBIX MPOTPAaMM  €CTECTBEHHO-HAYYHOM UM  TEXHOJOTHYECKOM
HaIMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpPeOOBAHUSIMU
3aKoHOAAaTeNbCTBA B cdepe oO0pa3oBaHUsS MW C YUYETOM PEKOMEHIAIUI
denepanpHOro omeparopa. B obs3arensHOM mopsiake Ha 0aze meHTpoB «Touka
pocTta» obOecrneunBaeTCsi OCBOCHHE OOYYaIOIIMMHUCS YYE€OHBIX MPEIMETOB
«Duzuka», «Xumus», «buonorus» ¢ HCHONB30BaHHEM TPHOOpPETAEMOTO
000pyZ0BaHUS, PACXOIHBIX MaTEPUAJIOB, CPEJICTB O0OYUCHHUS U BOCITUTAHUS.

He menee 1/3 oObema BHEYpOUHOU ACATEINBHOCTA OOYYAIOUTUXCS JTOKHO
OBITH OPUEHTUPOBAHO HA TMOJIJIEP’)KAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOU
HaIpaBJICHHOCTEH 00pa30BaTeNbHBIX MPOTpamMM, MPU 3TOM OOBEM MpOorpamMm
€CTECTBCHHOHAYYHOM HAMPaBJICHHOCTH HE MOXET COCTaBiisiTh MeHee 20% ot
o01rero ooObeMa BHEYpPOUHOU AesTeabHOCTH. OOpa3oBaTelibHBIC MPOTPAMMBI IO
JPYTUM  HAIMpaBJICHHOCTSM TMPH HAJIUYUM BO3MOXKHOCTU  PEKOMEHYETCS
IUIAHUPOBATh C UCMOJIb30BaHUEM pecypcoB LleHTpoB «Touka pocTay.

Pazpabotka pabounx mnporpamMm no mnpeameraM «Duszukay, «XumMus»,
«buonorus», yd4eOHbIM MpeaMeTaM €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOM
HaIMpaBJICHHOCTEW W3 YacTh Yy4eOHOro IIaHa, (OPMHPYEMOW YydaCTHUKAMH
oOpa3oBaTeNbHBIX OTHONICHUH, TMPOrpaMM BHEYPOUHOH NIEATCIILHOCTH W
JOTIOTHUTEIFHOTO ~ 00pa30BaHUsS  OCYHIECTBISIETCS  0011e00pa3oBaTeIbHBIMU
OpraHU3alMsIMH, B KOTOPBIX cO3Aat0Tcs LEeHTpbl « Touka pocTa», caMOCTOSITENBHO
C Yy4€TOM METOJAMYECKUX MAaTEpUAIIOB U pekomennaunii denepanpsHOro oneparopa.
Peanuzammst 00pa3oBaTeNbHBIX TPOTPAMM JIOMOJHHUTEILHOTO OOpa3oBaHUS B



MaJOKOMIUIEKTHBIX 00IIe00pa30BaTeIbHBIX OPraHU3AIUSAX OCYIIECTBISETCS MpPH
HAJIMYUM Yy OpraHU3allid COOTBETCTBYIOIIMX YCIOBHM. [ MamOKOMIIEKTHBIX
o01reo0pa3oBaTeNbHbIX OpPTraHU3alMi JOMYCKAeTCs OTCYTCTBHE JIMIICH3UW Ha
JOTIOJTHUTEJIbHOE O00pa30BaHUE W pPeAU3yeMbIX MPOrpaMM JIONOJHUTEIHLHOTO
oOpa3oBaHus.

PexomeHmanmu MO  HKCHOJB30BAHUIO  CTAHJAPTHOIO  KOMILJIEKTA
obopynoBanus Llentpa «Touka pocTa» mpu peanu3aluu IPOrpaMm eCTeCTBEHHO-
HAay4YHOU M TEXHOJOTMYECKOW HaIIpaBJICHHOCTEN onpeneneHsl B [Ipunoxenun Ne 5
K HAaCTOAIIUM PexomMeHaanusmM.

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

MeTtoauueckue maTepuaibl, pa3pabOTKU W MHBIE MaTepuaibl MO BOIPOCaM
UCIOJIb30BaHUSl TMPO(PMIBHOTO KOMILUIEKTa O0OpYyIOBaHUS pa3padaThIBalOTCA,
aKTyaJIM3UPYIOTCS U pacrpocTpaHstoTcss PenepanbHbIM ONIEpaTOPOM, B TOM UHCIE
C TIPUMEHEHHEM COBPEMEHHBIX MeJIua MHCTPYMEHTOB (BHIEO, BeOMHAp,
myOJIUKaIm).

@denepalibHBIM  ONIEPATOPOM HA PETYJSIPHOM OCHOBE 00€CIeYNBaCTCS
IPOBEJCHUE METOJMYECKUX U OOydyarolUuX MEpONpHUITHH 10 BOIpocam
opranuszanuu odOpaszoBarenbHoro mpounecca B llentpax «Touka pocray c
IpUMEHEHUEM NPO(UIBHOTO KOMIUIEKTa 000pYAOBaHMS, OKa3aHUE METOJINYECKON
NOMOIIM  OpU  pa3paboTke  y4yeOHBIX  MaTepHaioOB,  3aJaHUU  JUId
COBEPIIICHCTBOBAHUSI MPAKTHUYECKOH TMOJATOTOBKM OOYyYaIOMMXCAd MO YYEOHBIM
npeaMeTaMm, KypcaM BHEYPOUYHON JESTENBHOCTH, TOTOTHUTEIFHOTO 00pa30BaHMs
neTe.

[lenarornyeckue paOOTHUKH, OCYLIECTBISIOIIME JEATEIbHOCTh Ha 0ase
IlentpoB «Touka pocta» ¢ NOpuUMEHEHHUEM NPOPUIBHOTO  KOMIUIEKTa
o0OpylioBaHUs, MPOXOAAT OOydeHHe M0 mporpaMMaM JIOHOJHUTEIBLHOTO
npodeccuoHanbHOrO0 00pa3oBaHusi (KypChl TOBBIIMIEHUS KBATHM(PUKALNKA) U3
OdenepanbHOoro  peectpa  mporpamm  J(I1O. IloBelmieHne  kBanudukaruu
NeAarorndeckux pabOTHUKOB OCYIECTBIISIETCS HE PEKe OJJHOTO pa3a B TpH roja.

5. Opranu3alMOHHO-METOAHYECKOE CONPOBOXKICHHE H UCIO0JIb30BaHNe
HUHOI CO31aHHOH B paMKAaX peajin3allii HAMOHAJIBHOI'O MPOEKTA
«O0pa3oBanne» HHPPACTPYKTYPbI

B 1ensx KOMITJIEKCHOTO COTPOBOXIEHUsS nestenbHocTH LlenTpoB «Toukay
denepalbHBIM OMEPATOPOM OOECIICUMBACTCS OCYIIECTBICHUE ITyOIMKAIMA |
OOHOBJICHUS METOJIWYCCKUX MaTCPHUAJIOB, BKJIIOYAIOMNX YYeOHO-METOIMUCCKHEC
MaTepuaibl  (MHCTPYKIIMM,  METOJAMYECKHEe  MOocoOus, HWH(POPMAIUMOHHBIC
MaTepuaibl,  TEPeYHH  PEKOMEHIYEeMBIX  JINTEPATypHbIX  HCTOYHHKOB,
BUJIEOMATEpHANIBI U Jp.), a TaKXKEe Marepuaabl IO UTOTaM IPOBEICHUS
Meponpusatuii DenepanbHOr0 omeparopa (BeOWMHApPHI, CEMUHAPHI, KOHGEPEHITUH,
COBELIAHUSA U JIP.).



Jlnsa neparornyeckux pabotHukoB LlentpoB «Touka pocray DenepanbHbIM
ornepatopoM  oOecleyuBaeTcs IMPOBEACHHE TEMATHUYECKHMX BEOMHApPOB W
o0pa3oBaTeNbHBIX MEPONPUATHUM, HANPABICHHBIX Ha pPa3bsCHEHHUE BOIPOCOB
peanuzanuu oOpa3oBaTeNbHBIX MporpamMMm Ha 0Oasze llentpoB «Touka pocta» ¢
pUMEHEHUEM TPOPUILHOTO KOMILUIEKTa 000PY10BaHMUS.

Jiist PernoHanbHBIX KOOPAMHATOPOB M PYKOBOJAIIUX paOOTHUKOB LleHTpoB
«Touka poctay  DenepanbHbli  omepaTop  OOecreUMBAET  MPOBEICHUE
TEMaTHYEeCKUX BEOMHApPOB, HAMPABICHHBIX HA JIOTOJHUTEIHHOE pa3bsCHEHHUE
BOIIPOCOB, OTHOCSAIIUXCS K MCIOJHEHUIO KOMIUIEKCOB MEp (IOPOXKHBIX KapT) IO
co3gaHuio M (QyHKuMoHHpoBaHHUIO LleHTpoB «Touka pocTa», AOCTUKEHUIO
YCTAaHOBJICHHBIX  IIOKa3aTenel (PYHKIMOHUPOBAHUSA, HCIIOJIb30BAHUIO HWHOMN
CO3JaHHOW B paMKax pealu3aluyd HalHMOHAJBHOTO ImpoekTa «OOpa3oBaHHE»
UH(PACTPYKTYPBHI.

B nmemsix 5>@¢exkTtuBHON OpraHM3allMOHHO-METOAMYECKON IMOIAEPKKU
co3nanuss M (yHkunonupoBaHus llentpoB «Touka pocta» Ha TEppUTOPUU
cyobektoB  Poccuiickoit  ®enepanuu  PermoHanbHbIM  KOOPAMHATOPOM
o0ecrieunBaeTcs BOBJICUEHHE JAETCKMX TEXHOMapKoB «KBaHTOpUyM», LIEHTPOB
nudpoBoro oopazoanus aeten «IT-ky0», KIIOUEBBIX LIEHTPOB JONOJHUTEIBHOTO
oOpaszoBanus «JloM HayyHOU Koiabopauun» B AestenbHOcTh LleHTpoB «Touka
pocTa» B cieayromux (popmarax:

1. TlpoBeneHue COBMECTHBIX MEpPONPUATHI Mg OOy4allluxcsi U
MeJarornueckux pabOTHUKOB 00I11e00pa30BaTe/IbHBIX OpraHu3aluii, Ha 0ase
koTopbix co3patorcs Llentpel «Touka pocTtay (oOyuaromye ceMuHapbl U MacTep-
KJIACChl TI0 BOMPOCaM HCIOJb30BaHUA OOOpPYAOBAaHMS, CPEICTB OOy4YeHUA H
BOCIIUTAHUS; METOJUMYECKHE MEpONpHUITHS MO  BOOpocaM  pa3pabOTKH,
COBEPILIEHCTBOBAHMUSI M BHEJIPEHHUS MPOrpamMM JOMOJHUTENBHOTO OO0pa3oBaHUs
€CTECTBEHHO-HAYYHOM M TEXHUYECKOW  HAIpPABICHHOCTH,  OPraHU3aLliU
BHEYPOUHOH AESATENIbHOCTH O0YYarOUINXCs; UHIMBUYaJbHbIE KOHCYJIbTALUN IS
neAarorndeckux paboTHUKOB, B TOM UHCJIE B PEKUME OHJIAlH; 3aHATUS IPOEKTHOM
NEATENIBHOCTBIO; KOHKYPCHBIE M COPEBHOBATEIIBHBIC MEPONPUATHS IJIL JETEH U
ap.).

2. Oprasmzanus W y4acTHE B PETHOHAJIBHBIX M MEXKPETMOHAJIBHBIX
koH(pepeHnuax, d¢ectuBanix, (opymax 1Mo o0oOMEHYy ONBITOM pabOThl Ha
BBICOKOOCHAILICHHBIX YYEHUKO-MECTAX, B TOM YHUCJIE M0 PEAIM3ALNH MPEIMETHBIX
obnacteil  «EcTecTBeHHOHayuHble  MpeaMeTb», «ECTeCTBEHHbIE  HAyKW»,
«Marematuka u wuHpopmaTHka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«Texnonorus», a TakKe MPOrpaMM JIOMOJHUTEILHOTO 00pa30BaHUsl €CTECTBEHHO-
HAayYHOU U TEXHUYECKOMN HAIIPABJICHHOCTEM.

3. YdyacTue permoHaJbHBIX KOOPJIWHATOPOB, MpeacraButeneil LleHTpos
«Touka pocTa» U MHBIX LIEHTPOB, (PYHKIIMOHUPYIOLIUX HA TEPPUTOPUH CYOBEKTa
Poccuiickon ®@enepanuu, B Meponpusatusx OenepanbHOro oneparopa.

I'paduk MepompusTHii, KBOTHl YYacTHsl, COJEpKaHHE M TEXHOJOTHH
IIPOBEICHUS MEpONPUATHN TOBOJSTCS denepanbHbIM OIepaToOpoM
JOTIOJIHUTEIIBHO.



4. Opranu3anus 1 y9acThe B MPOBEJACHUH WH()OPMAITMOHHBIX KaMIIAaHUH 110
NOMyJISIpU3allud  HAallMOHANBHOTO TMpoekTa «OO0Opa3oBaHHE» HAa TEPPUTOPHUH
cyonsektoB Poccuiickoit deneparu, B TOM 4duciie COOBITUSIX, MPOBOAUMBIX JIs
KOHCYJIbTAIIMOHHOTO COIPOBOXKJEHUS POAUTENIeH (3aKOHHBIX MpeICTaBUTENEH )
OOy4JaronmMxcss 0 BO3MOXHOCTSIX I Pa3BUTUS CIOCOOHOCTEW M TalaHTOB UX
neted, MpoPEecCHOHATILHON OpUEHTAIMM U YCIEIIHOTO OCBOCHUS OCHOBHBIX
o0pa3oBaTeIbHBIX IPOrpamMM O0IIero 00pa30BaHuUs.

5. PazpaboTka, yTBepkIAEHHUE W pealu3alus CETEBbIX O00pa3oBaTEIbHBIX
IpOrpamMM € MCHOJIb30BaHUEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3JaHHBIX B
cyobekte Poccuiickoit ®enmepanny B paMKax ~HAIMOHAIBHOTO  IPOEKTa
«OOpa3zoBaHue», B TOM YHUCJIE COBMECTHO C JIETCKUMH TEXHOIAPKAMH
«KBanToprym».

6. Bomieuenue oOyuarommxcs o0I1e00pa30BaTEeIbHBIX OpraHU3alui, Ha
0a3ze koTopweix co3natorcs u GyHkuuoHupyroT lLlenTpsr «Touka pocrta», B
paznuyHbie (OPMBI CONMPOBOXKJICHHUS M HACTAaBHUYECTBA C HCIIOJIb30BAHUEM
KaJpOBbIX PECYPCOB, 00€CIEUMBAIOUINX PaOOTy BBICOKOOCHAIIEHHBIX YYEHUKO-
MECT, CO3JlaHHBIX B cyObekTe Poccuiickoit denepanuu B paMKax HallMOHAIBHOTO
npoekta «OOpa3oBaHME» C y4E€TOM METOAOJOrMM  (1IeJIEBOM  MOJEIN)
HACTAaBHUYECTBA  OOydYaromuxcs [ OpraHu3aluid,  OCYIIECTBIISIONIUX
0o0pa30oBaTeNbHYI0 JESATEIBLHOCTh MO 00I1e00pa30oBaTEIbHBIM, TOMOIHUTEIHLHBIM
oOmeoOpa3oBaTeNbHBIM W [porpaMMaM  CpeJHEro  MnpogeCCHOHAIBHOIO
o0Opa3oBaHus, B TOM YHCII€ C NMPUMEHEHHUEM JIyYIIUX MPAKTUK OOMEHa OIBITOM
MEXTy 00y4aroIUMHUCH.

Hentpet «Touka pocra» HCHOAB3YIOT HWHOPACTPYKTYPY U KaJIpOBbIe
pecypchl  AETCKMX TexHomapkoB «KBaHTopuym», co3gaBaeMblx Ha 0asze
o01ieo0pa3oBaTeNbHbIX OpPraHU3aluid, JJs pPa3BUTUS MPOEKTHON NEeATEIbHOCTH
oOyuaroruxcs. Ilegarormueckue pabothuku  llentpoB  «Touka  pocray
00eCIeynBalOT ydacThe OOYyYaroluxcsi B MEPONPUATHUIX JETCKUX TEXHOIAPKOB
«KBaHTOpHYM» C y/laJieHHBIM UCIIOJIb30BaHHUEM 000PYI0BaHUS, CPEIICTB 00yUEHUS
Y BOCIUTAHUS, a TAK)KE TPUHUMAIOT Y4aCTUE B OPTaHU3yEMbIX MU CEMUHAPAX I10
JeMOHCTpauk  A(PGEeKTUBHOrO  ONbITa  peaiM3allik  00pa30BaTEIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOITMYECKON U MHBIX HAIPABICHHOCTEW CPEAN MHBIX
o01reo0pa3oBaTeNbHBIX OpPraHU3aIlfil, PacIOIOKEHHBIX Ha TEPPUTOPUH CYyOBEKTa
Poccuiickon @enepanum.

PernonanbHbIM KOOPJIMHATOPOM Ha TeppuTOopuu cyObekTta Poccuiickoi
deneparuu  obecrieuynBaeTcss paboTa MO MOIACPKKE 001eo0pa3oBaTeIbHbIX
OpraHu3aliid, TOKa3bIBAIOMIMX HU3KUE O00pa3oBaTelbHbIE PE3YJIbTAThI, C
UCIOJIb30BaHUEM MHQGPaACTPYKTypbl U KaapoBoro odecneuenus LlentpoB «Touka
pocta» B paznuyHbIx (opmarax (COBMECTHas peanu3aius oO0pa30oBaTeIbHBIX
porpamm, MpoBeJeHUE O0yJarOIINX MEPOIPUATUNA, CEMUHAPOB, KOHCYIbTAIIUN U
np.).

IIpu npoBeaeHUH pa3IUYHBIX MEPONPHUATHM, CBA3AHHBIX C peaau3aluei
HallMOHAJIBHOrO MpoekTa «OO0pa3oBaHUE», HCIOIb30BAHUEM COOTBETCTBYIOIIEH
UHOPACTPYKTYPHI, KAAPOBBIX i (PUHAHCOBBIX PECYPCOB, JOJIKHO OBITH 00ECIIeUeHO
uX HMH(DOPMALIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B CPEICTBAX MAacCOBOM



uHbOpMaIlMKU, COLMATbHBIX CETIX, Ha caillTax oOpa3oBaTEeNbHBIX OpPTaHHU3aAIUil C
UCITOJIb30BAaHUEM bupmeHHOM CUMBOJIMKH HAIMOHAJIBHOTO MPOEKTa
«O0pazoBaHue.

Nudopmanusa 06 yuactuum LlentpoB «Touka poctay B MEpONpHUATHSIX
HampaBisiercss  DenepanbHOMYy — omepaTopy B paMKax — €XKEKBapTaJbHOTO
MOHUTOPUHTA.

6. TpedoBanus k punancosomy odecneuenuro LlenrpoB «Touka
pocra»

dunancoBoe obOecmneuenne (GyHkrmonupoBanus llenTpoB «Touka pocta»
BKJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOmUMHU TpeOOBAHHMSIMHU K OIPEACIICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE TOCYJAapPCTBEHHBIX (MYyHHUIUTIATBHBIX) YCIYT B
chepe TOMIKOILHOTO, HaYaJIbHOI'O O0IIEro, OCHOBHOIO OOIIEro, CpeTHETO OOIIIEeTo,
cpenHero mNpodeccCHOHaTBLHOTO 00pa30BaHUs, JTOMOJHUTEIHHOTO OOpa30BaHUS
JIeTEN U B3POCIBIX, IOMOJIHUTEILHOTO MPO(PECCHOHATEHOTO 00pa30BaHUs JJIs JIUII,
UMEIOIUX WIM TMOJy4yalllux cpeaHee mnpodeccuoHanbHOe 00pa3oBaHUE,
poecCHOHANLHOTO 00yUYeHHUs, MPUMEHIEMBIMH TIPU pacueTre o0beMa CyOCHINH
Ha (pruHAHCOBOE OOECIIeYeHUE BHITIOJIHEHUS TOCYIapCTBEHHOTO (MYHHUIIUIIAIBLHOTO)
3aJlaHds Ha OKa3aHHe rOCYJapCTBEHHBIX (MYHHMIIMIAIBHBIX) YCIYT (BBITOTHEHHUE
paboT) rocyJapCTBEHHBIM (MYHHUIIMIAIBHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazoM Munnpocsemenus Poccun ot 20 HosOps 2018 1. Ne 235 wu
BKJTFOYAIOIITIMHU B TOM YHCJIE:

- oImjlaTy TpyAa TMeAarorudeckux pabOTHUKOB 0011e00pa3oBaTeIbHOM
opranu3zainuu, odecrneunBaronux pyHkuuonupoBanue Llentpos «Touka pocTtay;

- MPUOOPETEHNE JOCTATOYHOTO 00BEMa OCHOBHBIX CPEJICTB U MaTEPHATBHBIX
3armacoB, B TOM YHUCJIE€ PACXOJHBIX MaTEpHaNIOB, JJi1 OOECIEUEHHUs pean3aluu
oOpa3oBaTeNbHBIX MpOrpaMM B o00BEME, HEOOXOIMMOM Ui HENpPEephIBHOU
peanu3aiuy 00pa3oBaTEeILHOTO MPOLIECCa;

- obecrieueHue  TEKyIed  JEATETBHOCTH  0011e00pa3oBaTebHON
OpraHu3alluy 1Mo 00ECIeYEHUI0 00Pa30BaTEILHOIO MpoIlecca.

IIpu dopmupoBanun Oromkera cyobekta Poccuiickoit deneparnuun
(MecTHOro OlOKETa) HA OYEPETHOM TOJ M IUIAHOBBIA TEPUO]] HEOOXOIUMO
peaycMaTpuBaTh OOJDKETHBIE ACCUTHOBAaHMS B 00BbEME, HEOOXOIUMOM IS
¢bunancoBoro obecrnieuenus ¢pyHkuuonupoBanusi Llentpos «Touka pocta», B TOM
YHCJIC C YYETOM COOTBETCTBYIOIICH MH/ICKCAIIHH.

7. 3aKJII0UYUTEIbHBIC MOJIOKECHUSA

[Tpu peanuzaryii MEpONPUATUI B IENAX CO3AaHUA U (HYHKIIMOHHPOBAHHUSI
[lentpoB «Touka poctay cyowekT Poccuiickoit ®enepanuu obecrieunBacT
coomoaenrue  TpeOOBaHMN  AHTUMOHOIOJBHOTO  3aKOHOJATENbCTBA U
3aKOHO/IATEJIbCTBA O KOHTPAKTHOHM cucTteMe B cdepe 3aKyloK TOBapoB, padoT,
yCIyT JUIsl OOeCieueHus TOCyIapCTBEHHBIX M MYHUIIMTIANBHBIX HYXX]I, B TOM YHCJIE
B 4yacTH oOecredeHHsi MOBBIIICHUS 3(P(PEKTUBHOCTH, MCKIIOUEHUS OTPaHUYCHHS
Kpyra TMOCTaBUIMKOB M  IOCTaBIIIEMOTO  OOOpYIOBaHMs,  IMOBBILICHUS



pPE3YNBTATHBHOCTH  OCYIIECTBICHHUS 3aKyMOK, OOECIeueHuss MpPO3PavHOCTH,
MpeI0TBpAIICHUS] KOPPYIIIUU U APYTUX 3JI0YNOTPEOICHUM.

IIpu ocymectBiennn cyobektamu Poccuiickoit ®enepanuu  3aKymnok
TOBapoB, paboT, YCIyr C IeNbl0 MPUOOpPETEHUsT 000PYyIOBaHUS, PACXOIHBIX
MaTepHayioB, CpPEACTB OOyYeHMs W BOCIHUTAHMUS B IedsX cosaanust LleHTpos
«Touka pocta» 3a cuer cybcumuu u3 (QenepaabHOro OrOKETa OIOHKETaM
cyobekToB  Poccuiickoit ®epepanmu  Ha  cOPUHAHCUPOBAHHME  PACXOIHBIX
00s13aTenbCTB cyObekToB Poccuiickoit deneparuu:

- obOecrnieunBaeTCs IEHTpAIM3alUs 3aKyMOK B TMOPSAKE, OIMPEACICHHOM
MyHKTOM 7 ctaThu 26 denepanpHoro 3akoHa «O KOHTPAKTHOW cUCTEME B cdepe
3aKyMoOK, TOBapoB, pabOT, yCIyr sl OOECTHeYeHHs] TOCYAapCTBEHHBIX W
MYHULUTATBHBIX HYXKI;

- MPUMEHSETCS] HAIMOHAIBHBIM PEKHUM B COOTBETCTBUU C TPEOOBAHUSIMHU
cratbu 14 @enepanbHoro 3akoHa ot 5 anpensa 2013 r. Ne 44-D3 «O kKOHTpaKTHOI
cucteMe B cdepe 3aKymoK ToOBapoB, paboOT, yciayr g oOecredeHus
roCyJapCTBEHHBIX U MYHULIMTIATbHBIX HY XK.

Kpome TOro, mpu ocyiiecTBieHHH 3aKymnok cyObektamu Poccuiickoi
denepanyu JOIKHBI ObITh YUTCHBI:

- nosioxkeHus1 nocraHosiieHus: [IpasurenscTBa Poccuiickonn deaepauuu Ot
03.12.2020 Ne 2013 «O MUHMMAJIBHOM J0JI€ 3aKyNOK TOBApOB POCCHUUCKOIO
MIPOUCXOKICHUS,;

- nosioxkeHns mnocraHoBieHus [IpaBurenscTtBa Poccuiickoit ®denepanymn
or 03.12.2020 Ne 2014 «O MuHHUMaNBbHOM O00fA3aTENBHOM J0JIE€ 3aKYNOK
POCCUNCKUX TOBApOB M €€ JOCTIKEHUHU 3aKa3zunukom» (BMecte ¢ «llomoxkenueM o
TpeOOBaHUSIX K COJAEpKaHHI0 U (popMe oTyeTa 00 00OBEME 3aKYNMOK POCCUHCKUX
TOBapoOB, B TOM YKCJIE TOBApPOB, MOCTABJISIEMBIX MPHU BBHITIOJHEHUU 3aKYIA€MbIX
paboT, OKa3aHWU 3aKYIMAEeMbIX YCIYT, OCYIIECTBIECHHBIX B IENSIX JTOCTHUKCHUS
3aKa3YMKOM MHUHUMAJIbHOW 00s3aTeNIbHOM JOJIM 3aKyloK, O TpeOOBaHUAX K
CONICP)KAaHUI0 ~ OOOCHOBAaHMSI ~ HEBO3MOXHOCTH  JIOCTHKCHHUS  3aKa3UUKOM
MUHUMAJILHON 00s3aTeIbHON JOJIM 3aKYMOK POCCHICKHUX TOBApOB (B TOM YHUCIE
TOBAapOB, TOCTABIIIEMBIX TIPU BBHIMOJHEHUM 3aKylmaeMbIX padoT, OKa3aHUU
3aKyNaeMbIX YCJIYT) OTIEIbHBIX BHJOB, IMPU OCYIIECTBICHUHM 3aKYNOK KOTOPBIX
YCTAHOBJICHBl OIPAHUYEHUSI JOMYyCKa TOBApOB, MPOUCXOASAIIUX U3 MHOCTPAHHBIX
roCyJIapCTB, O MOPSAJIKE MOJATOTOBKH U Pa3MEIICHUS B €IUHON MH(POPMAIIMOHHOM
cucteMe B cdepe 3aKymoK TaKuxX OT4deTa M oOocHOBaHUs», «llojoxkeHueM o
MOpSAKE, KPUTEPHUSIX M TIOCJIEICTBUU TPOBEJACHUS OLICHKU BBIMOJHECHUS
3aKa34YMKOM OOSI3aHHOCTH JOCTHKEHUS MHUHHMMAJIbHON 00s3aTeIbHON 10U
3aKYMOK POCCHUMCKUX TOBApOB (B TOM YKCJIE TOBAapOB, IOCTABIISIEMBIX IIPU
BBITIOJTHEHWU 3aKyMaeMbIX paldOT, OKa3aHUMU 3aKyMaeMbIX YCIYT) OTIEIbHBIX
BHUJIOB, MPU OCYIIECTBICHHH 3aKyNOK KOTOPBIX YCTAHOBJIEHBI OTPAHHYCHHUS
JIOITyCKa TOBAPOB, MPOUCXOIAIINX U3 HHOCTPAHHBIX TOCYIAPCTBY ).



IIpunoxenue Ne 1
K MeTroan4ecKkuM peKOMEHIAMIM

KOMIIJIEKC
MEP («10POKHASA KAPTA») 110 CO3JJAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPITAHU3AIIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH Y MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUSI
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT'MYECKON HAIIPABJIEHHOCTEM
«TOYKA POCTA»

HanmenoBanue meponpusatus

OTBETCTBEHHBIIH

PesynbTar

Cpox

VY TBepKICHBI:

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

— IIOKa3aTenu eI TeILHOCTH

PacnopsiaurenpHbIii akT
pPErMOHAILHOTO OpraHa

WCIIOJTHATEIIbHOM
1eHTpoB «Touka pocray;
BJIACTH,
- tunoBoe [lonoxenue o .
Pernonanbubiii OCYILIECTBIISAIOIIErO He no3naHee 31
1. |nestenbHocTH LlentpoB «Touka
KOOPAHHATOP rocyapCTBEHHOE nekabps X - 1 roga
pocTa» Ha TEPPUTOPUU
N yrpasieHue B chepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (nanee -
Denepaunu N
pacrnopsiANTEIbHBINA aKT
— IIEpEYEHb
POUB)
00111600pa30BaTEeNbHBIX
OpraHM3aluil, pacoI0KEHHBIX
B CEJIbCKOM MECTHOCTH U
MaJlbIX Topojiax, Ha 6a3e
KOTOPBIX IJIAHUPYETCS
cosnanue Llentpos «Touka
pocTtay.
2. | CdopmupoBaH u coriacoBaH Pernonanensiit | IInceMo denepansnoro |CornacHo rpaduky,
UH(QPaCTPYKTYPHBIN JIUCT KOOpJUHATOD, orepaTopa u HaIpaBIIEMOMY
@enepanbHblil | pacnopsaaUTeNbHbId akT|  DenepalbHbIM
oneparop POMB ONepaTopoM
3. | OOBsIBIEHBI 3aKYIIKH TOBApOB, PernonanbHbii W3Bemenus o He no3zHee |
paboT, yciIyr Uit co3aHus KOOpPJIUHATOP MIPOBEJIEHUU 3aKYTIOK anpens X roja
entpos «Touka pocra»
CdhopMupoBaHbI IPOEKTHI . .
Pernonaneueiii  |PacnopsautensHelii akT|  He mo3aHee 1
4. | 3onupoBanus LlentpoB «Touka
KOOPANHATOP POIB anpens X roga
pocTta»
5. | [IpoBeaeHn 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
COOTBETCTBHE C Poccun nmm
METOINYECKUMU ®denepalibHbIM
PEKOMEH1alusIMU OIEePATOPOM
Munnpocsemenus Poccun
6. Hauano pa6otsr LlenTpoB PervonanbHbIit HNudopmanmnonnoe 1 centsi6ps X roma
«Touka pocra» KOOPJAUHATOP ocsenienue B CMU
7. | ExxekBapTaJIbHBII MOHUTOPUHT Ortuer o BemnoaHeHnu | 1 okTsa0ps X rona,
BBIIIOJIHEHHMS TTOKa3aTesei . noKasaTeJseu janee —
Pernonanbhslii
CO3/aHUA U benepanbHOMY €KEKBapTaJbHO B
KOOpJAUHATOP
(GyHKIIMOHUPOBAHUSI LIEHTPOB oneparopy TE€YEHUE 2-X JIET

«Touka pocra»




[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»

MunanMansHOE 3HaUCHUE B

«TexHomorus» M (WIN) KypChl

N MunumansHoE Meronuka pacuera
3HAYCHHUE B TOJ] JUIS |MHUHUMAJIBHOTO MMOKA3aTeIs
HaunmeHnoBanue uHIMKaTOpa | 00mIC00pa30BaTEBHBIX
N . MaJIOKOMIUIEKTHBIX B IICJIOM TI0 CYOBEKTY
(moka3zaTens) OpraHu3aIyii, He L
00111Ie00pa3oBatenbHbIX| Poccuiickoit denepanuy, B
SIBIISTFOIIIAX CSI .
OpraHu3aIHii roj
MaJIOKOMIUICKTHBIMU

YrcieHHOCTh 00YyJaroIIXCst
o0meoOpa3oBaTensHON
OpTaHU3AIIH, OCBAUBAIOIINX
IBa 1 6oitee y4eOHBIX
npeMera W3 4ucia
MpeIMEeTHBIX o0nacTen
«EcTecTBeHHOHay4HbIE
mpeaMeTsl», «EcTecTBeHHBIE CymMa 3HaueHui
HayKmn», «MaTeMaTuka u MoKazaTeJsist o BceM o01e-
uHdopmaTuka, 300 100 00pazoBaTeIbHbIM
«O0mIecTBO3HAHKE U (B rom otkpeITHA — 150) |(B rOg oTkphITHA — 50)| OpraHu3amysAM, Ha 6aze
€CTECTBO3HAHUEY, KOTOPBIX CO3IAIOTCS

LHEHTPBI «Touka pocTa»

BHEYPOYHOH EATETHHOCTH
OOIIeNHTEIUIEK Ty aTbHOM
HaIPaBJICHHOCTH C
HCIIONIb30BaHUEM CPEJICTB
00y4eHUs U BOCTIMTAHUS
Ilenrpa «Touka poctay >
(uenoBex)

YucneHHOCTD 06yqa}oumxc;1

0011eo0pa3oBaTeabHOM o
CyMMa 3Ha4eHH
OpTaHU3AIMH, OCBAUBAIOIINX
IOKa3aTeJs 110 BCeM 00I1Ie-
JIOIIOJHUTEIILHBIE

60
(B rox otkpsITHS — 30)

30
(B roxt OTKpHITHS — 15)

00pa3oBaTebHBIM
opraHu3aiusM, Ha 6ase
KOTOPBIX CO3/at0TCs
neHTpol «Touka poctay

2 |oOmeobpa3zoBareibHbIC
POTPaMMBbI TEXHUIECKOH H
€CTECTBEHHOHAYUYHOU
HAMPaBJIEHHOCTH C
HCIIOJIE30BAHHEM CPEJICTB

> Hcronb3oBaHue CPEACTB 0OOpYNOBAaHWS, OOYYEHHSs M BOCIHHTAHHS BO3MOKHO HA BCEX YPOBHSAX OBIIEro
0o0pa3oBaHUsT W IEIECO00pasHO s peald3alliil YpPOYHOW W BHEYPOYHOW MAEATEIBHOCTH 1O MpOrpaMMam
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTUYECKOW  HampaBieHHOcTeidl. Pacder mokasatens mpemycMaTpHBacT
CYMMHUpPOBaHHE YHCJICHHOCTH OOYYAIOIUXCSA O0IIeo0pa30BaTeIbHON OpraHW3alMy, KaXIbld U3 KOTOPBIX
3aJICHiCTBOBAaH B OCBOCHHM HE MEHEE IBYX IMPEIMETOB, KYPCOB, MUCIHIUIMH (MOJYJICH) €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax peaJn3allid OCHOBHBIX O0me00pa3oBaTEeIbHBIX IPOTPAMM.
VYuuteiBaroTcss y4eOHBIE TIpeAMETHl M3 YHWCIAa TPeIMeTHBIX obmactel «MaTematnka ©u WHGOPMATHKaY,
«OO0mecTBO3HaHNE W ecTecTBO3HaHME», «TexHomorus», «EcTecTBeHHOHay4HBIE TpeAMETEH, «EcTecTBeHHBIC
HayKn» W (WIM) KypCchl BHEYPOUHOW MAEATEIFHOCTH, PEajM3yeMble C WCIOIBb30BAaHHEM CpPEICTB OOydCHHS U
BocniuTanus I[lenTpoB «Touka poctay. B ciydae, ecnm B 001meodpa3zoBaTellbHON OpraHu3any, 001as YHCIeHHOCTh
o0yJaromuxcs MEHbINE YKa3aHHOTO 3HAUCHISI, 3HAYCHHUE MTOKA3aTeN sl TOJDKHO COCTaBIATh He MeHee 80% ot obmiei
YHCJICHHOCTH 00YYaOLINXCS;




00y4ueHHMs 1 BOCITUTAHUS
Llentpa «Touka pocta» 3
("gemoBex)

Jons negarornyeckux
paboTtHrKoB nenrpa «Touka
pocTay, mpoIIeAnx o0ydeHue
3 |mo mporpamMmam U3 peectpa 100 100 100
MPOTPaMM HOBBIIICHHS
KBanupukanuu GenepairbHoro
omeparopa’ (%)

’ B ciyuae, ecii B 0611€06pa30BaTeIbHON OPraHU3alliy, 00IIas YHCICHHOCTh 00YUAIONMMXCS MEHbIIE 3HAUCHHUS,
YKa3aHHOTO B TIOKa3aresie 1, 3HaYeHWe IOoKa3aTess JOJDKHO cocTaBisiTh He MeHee 20% oT oOluel 4HciieHHOCTH
oOyuatormuxcs. s MaJIOKOMIDIEKTHBIX 0011e00pa3oBaTesIbHBIX OpraHu3alyil JOMYCKaeTCsl OTCYTCTBUE JTHLEH3HU
Ha JIOTIOJIHUTENIEHOE 00pa30BaHUE U PeaIM3yeMbIX TPOTPaMM JONOIHUTEIEHOTO 00pa3oBaHusl.

* B cooTBercTBUM C MyHKTOM 2 yacTH 5 crathu 47 @ejepanbHoro 3akoma ot 29.12.2012 Ne 273-03 «O6
obpazoBanmn B Poccuiickoii ®enepanuu» MOBBINIEHHE KBATH(QHUKAIIUK  IMEJATOTHUYECKUX  PaOOTHUKOB
OCYILECTBIISIETCS HE pPEeXe OTHOTO pa3a B TpH roja. IlopplmeHue KBaMM(UKAINK MEIarOrMYecKoro pabOTHHKA
neHTpa «Todka pocTay 3aCUMTHIBACTCSA NMPU HAIWYHMHU AEHCTBYIOMEro (C AaThl MPOXOKAEHUS Mponuio He Ooiee 3
JIET) yIOCTOBEPEHHUS O MOBBIICHUN KBATU(HUKAIIMK 10 IPOrpaMMaM, COOTBETCTBYIOLIMM HarpaBiIeHHOCTAM LleHTpa
«Todka pocTay, WM MPOXOXKICHUH OOydeHHS 1O mporpaMmamM (enepanbHOro omeparopa. TakkKe ydHTBIBACTCS
HaJlMYME y MNeJarorudeckux pabOTHUKOB yIOCTOBEPCHMH O TOBBIICHWM KBAIM(HUKALUK 10 MpOrpaMMaM U3
®denepanbHOro peectpa 00pa3oBaTENbHBIX IPOrPaMM AOIOIHUTEIHLHOTO MPO(ECcCHOHANEHOTO 00pa3oBaHusL.




[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»

HAIUOHAJBbHOI'O IIPOCKTA «Oﬁpa30BaHHe» B (HawweHoeaHue
cyovexma Poccuiickoti @edepayuu)
Ne | HaumeHoBaHue HaumeHoBanue IOpuanyecku | YnciaenHoct | MajgoKoMIIeKTHA
n/ | MyHUIMOAJLHOr | 001e00pa3oBaTe/IbH H ajgpec b 00yualo- 11 (na/Her,
n | ooOpa3oBaHusl | Oii oOpraHM3anum, Ha | 00meoOpa3o- uXcst KOJIU4eCTBO
0a3e xoTopoii BaTeJbHOI KJIACCOB-
IUIAHUPYeTCH 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. Tlentp o00pa3oBaHUs €CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOU
HanpaBlIEeHHOCTEH «Touka pocTtay Ha 0aze <HaumeHOBaHUe
obweobpazoeamenvHol opeanuzayuu>  (nanee - lLleHTp) co3laH C IENbIO
pa3Butuss y  OOydYalOmIUXCS  €CTeCTBEHHO-HAYYHOH,  MaTeMaTHYeCKOH,
WHPOPMAIIMOHHON TPAMOTHOCTH, (POPMHPOBAHUS KPUTUUYECKOTO M KPEATUBHOTO
MBIIJICHUS,  COBEPIICHCTBOBAHMS  HABBIKOB  €CTECTBEHHO-HAy4YHOH U

TEXHOJIOTHYECKON HaIIPaBJICHHOCTEH.

1.2. TlenTp He sBISETCS IOPUAMYECKUM JIMIOM M JCHUCTBYET JJIA
JOCTHKEHUS]  YCTaBHBIX  LeNell  <waumeHnosanue  06weodpazo8amenvbHoll
opeanuzayuu> (nanee — YUpexaeHHE), a TaKKe B LEJAX BBINOJIHEHUS 3a/1ay U
JOCTHJKEHMSI  IIOKas3aTelled W pe3yJbTaTOB  HAMOHAIBHOIO  IPOEKTa
«O6pazoBaHue».

1.3. B cBoen pesarenpHOcTH LleHTp pykoBoxactByercs @PenepanbHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-03 «O0 006pa3zoBaHuu B
Poccuniickonn ®denepanumny, , JDYTUMH HOPMATHWBHBIMH JTOKYMEHTaMU
MunncrepcTBa npocsemenuss Poccuiickoit @enepanyy, WHBIMU HOPMAaTHBHBIMHU
nmpaBoBbIMM  akTamMu  Poccuiickot ~ @enepaunu, nOporpaMMoOM — pa3BUTHS
<HaumeHOB8aHUe 00WEOOPA306aMENLHOL  Op2aHUu3ayuu™>, IUIAHAMH PpadoThI,
YTBEPKICHHBIMU yUpeAUTENIeM U HacToss M [lonoxxenuem.

1.4, Ilentp B CBOEW [JEATEIBHOCTH TMOJYUHSAECTCS PYKOBOJIMUTEIIO
YupexaeHus (IUpeKTopy).

2. Heau, 3axaun, pyHkuum aesreabHocTu LlenTpa

2.1. OcHoBHOI LEIBIO NEeATENbHOCTU Llentpa SABJISIETCSA
COBEpIICHCTBOBAHUE YCIOBUM Ui TMOBBIIIEHUS KayecTBa 0Opa3oBaHUS,
paciMpeHusi BO3MOXHOCTEH OO0y4arolmMxcs B OCBOCHHU YUEOHBIX TNPEAMETOB
€CTECTBCHHO-HAYYHOM U  TEXHOJIOTMYECKOW  HAIIPaBJIEHHOCTEW, MPOTrpamMm
JOTIOJTHUTENBHOTO ~ 00pa30BaHMsI ~ €CTECTBEHHO-HAYYHOM U TEXHMYECKOU
HaIPaBJICHHOCTEW, a TaKXe IJis MPaKTUYECKOM OTpabOTKM y4eOHOro marepuasia
1o y4eOHbIM npeameTam «Pusukay, « Xumus», «bruonorus.

2.2. 3apavamu lleHnTtpa sBisroTCS:

2.2.1. peanuzanysi OCHOBHBIX OOIIE00pa30BATENbHBIX MPOTPAMM [0

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYIHOMH u TEXHOJIOTHUECKOH
HalpaBJICHHOCTEH, B TOM UYHCJI€ B paMKax BHEYPOYHOH JEATEIBHOCTH
00y4JaroImxcs;

2.2.2. pazpaboTka ¥ peanu3alnus pPa3HOYPOBHEBBIX JOMOJIHUTEIbHBIX
0011e00pa3oBaTeIbHbBIX ~ IPOrPaMM  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU



HaIpaBJICHHOCTEW, a TaKKe€ HWHBIX MPOrpaMM, B TOM YHCIIE€ B KaHUKYJISPHBII
NEPUO/I;

2.2.3. BOBJIeUCHHUE OOYYaIOIIUXCA U TMEJarorudyeckux pabOTHUKOB B
MPOEKTHYIO IESITEIIbHOCTD;

2.2.4. opranu3aius BHEY4eOHON NEATEbHOCTH B KAHUKYJISAPHBINA MEpUOI,
pa3paboTKa U peaju3alus COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MIPOTPamMM, B TOM
qucie JUisl Jlarepeld, OpraHM30BaHHBIX 00pa30BaTENIbHBIMU OpraHU3alUsIMHU B
KaHUKYJISIPHBIN IEPUOI;

2.2.5. noBblllieHHEe  MPO(ECCHOHAIBHOTO  MAacCTEpPCTBA  MEIArOrMYEeCKUX
pabotHukoB  lleHTpa, peanu3yrOUIMX  OCHOBHBIE U  JOMOJHUTEIIbHbBIC
0011e00pa3oBaTeIbHbIC TIPOTPAMMBI.

2.3. lentp nmia MAOCTIXKEHUS 1€MW BBINIOJIHEHUS 3a7a4d BIpPaBe
B3aMMOJICCTBOBATH C:

- pa3nu4HBIMU OOpa30BaTENbHBIMU OpTaHu3alusMd B (OpPME CETEBOTO
B3aUMO/JICHCTBUS;

- C UHBIMHU 00pa30BaTEIbHBIMU OpTaHU3aIUsIMU, HA 0a3€ KOTOPBIX CO3JaHbI
neHTpsl «Touka poctay;

- ¢ (QenepanbHbIM  ONEPATOPOM, OCYIICCTBIISIIONIUM  (QYHKIIUU 110
WHOOPMAITMOHHOMY,  METOJUYECKOMY W  OpPraHU3alMOHHO-TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPHUATUNA IO CO3JAaHUI0 U (PYHKIIMOHUPOBAHUIO IIEHTPOB
«Touka pocta», B TOM UHCIE€ IO BOMNPOCAM TMOBBIIIECHUS KBadu(UKALIUU
MeJarorn4ecKux pabOTHUKOB;

- oOydYarolmUMHCS W POJUTENISIMU  (3aKOHHBIMU  TIPEIACTABUTEIISIMU)
oOyyJarommxcsi, B TOM 4YUCJIe ¢ MPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH.

3. Hopsanok ynpasienusi LHlearpom «Touka pocra»

3.1. PyxoBoauTenb YUpeKJIeHUs M3JaeT JIOKAIbHBIM HOPMATHUBHBIN aKkT O
Ha3HaueHun  pykoBomutenss  LleHtpa  (KypaTtopa,  OTBETCTBEHHOrO  3a
GyHKIMOHUPOBAHUE U PA3BUTHE), a TaKKe O co3naHuu LleHTpa M yTBepKICHHUH
[Tonmoxenue o nesrenpHOCTH LleHTpa.

3.2. PykoBomutenem lleHTpa MOXeT OBITh Ha3HA4Y€H COTPYAHHUK
YupexxaeHus U3 ynciaa pyKOBOSIINX U MEJarOTHYeCKUX paOOTHUKOB.

3.3. PyxkoBoaurens LlenTpa o0s3aH:

3.3.1. ocymecTBIsATh ONEpPaTUBHOE PYKOBOJACTBO LleHTpoMm;

3.3.2. npencraBnare ~ uHTEepechl  LleHTpa MmO  JOBEPEHHOCTH B
MYHULIMNAIBHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3aluiax s
peanvszauuu ueneu u 3anad Llenrpa;

3.3.3. orunthiBaThC mepen PykoBoaureneM YUpekIeHHS O pPeE3yibTaTax
pabotsl LlenTpa;

3.3.4. BBINIOJHATH VIHBIE 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTaBOM YUPEXKICHHS, HOJDKHOCTHOM WHCTPYKUHMEH U
HactosiuM [lonoxxenuem.

3.4. PyxkoBoaurens LleHTpa Brpase:



3.4.1. ocyliecTBIATh pacCTaHOBKY KaapoB lLleHTpa, mpuem Ha paborty
KOTOPBIX OCYIIECTBISETCS MPUKA30M PYKOBOJIUTEIS Y UPEKICHNUS;

3.4.2. 1O COINIACOBAaHUIO C PYKOBOJHUTENIEM YUPEKICHUS OPraHU30BBIBATH
y4eOHO- BOCIHUTATEIbHBIM Tpouecc B LleHTpe B COOTBETCTBUM C LENSMU U
3amadyamu L{eHTpa 1 OCyIIEeCTBIATh KOHTPOJIb 32 €TI0 peAIN3aLNEH;

3.4.3. oCylIeCTBIATh MOATOTOBKY OOy4YalOMIMXCS K Y4acCTHIO B KOHKypcax,
OJIMMITUAJIaX, KOH(PEPEHIUAX U UHBIX MEPOMPUATUSAX MO NMPOodUII0 HalpaBICHUN
nestenpbHocTH LleHTpa;

3.4.4. 10 COIVIACOBAaHHUIO C PYKOBOJMTENIEM YUPEXKICHHUS OCYLIECTBISAThH
OpraHW3alliI0 ¥ TMPOBEJACHUE MEPONPHUATHH TIO0 MPOPWIIO HANPABICHUNA
nestenpHocTH LleHTpa;

3.4.5. oCcylIeCTBIATh UHBIE TTPaBa, OTHOCAIHECS K AesTeNbHOCTH LlenTpa u
HE TMPOTUBOpEYAIllMEe MEJIsIM U BUJAM JIESITEIBHOCTH  0Opa3oBaTEIbHOMN
OpraHu3aluu, a TAKXKe 3aKoHoAaTeNbCTBY Poccuiickoint Penepannm.



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] YUEHUYECKUX TMPAKTUUECKUX PadOT SIBISETCS OOIMUM IJisi 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 €CTECTBEHHOHAYYHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YpPOBHE.

[IpuHIun coueranus KJIACCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUU U
CIIOCOOOB AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS SIBJICHUHN. B cocTaB 00opymoBaHwms
BXOMAT 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
npubOpoB U obOecreurnBaeTCsl Mepexo]l K HCIOJb30BAHUIO WHCTPYMEHTOB
1 dpoBoit TabopaTopuu.

[Ipuniun mnpuopuTeTa YYEHHYECKOTO OKCIIEPUMEHTa [Jisi peanu3aluu
CUCTEMHO-JICATEILHOCTHOTO TOAX0/Aa. Peanu3anus CUCTEMHO-IEATEIbHOCTHOTO
noaxoaa B OOyYeHUM €CTECTBEHHOHAYYHBIM IpeaMeTaM Oa3upyeTcsi B MEPBYIO
ouepellb Ha BOBJICYCHHH OOYYaIOIMIMXCA B TMPAKTUYECKYIO IEATEIBHOCTH TIO
MPOBEJICHUIO HAaOI0IeHUI 1 onbITOB. [I0aTOMY 3HaUMTEIbHAS YaCTh HAOJIOICHUIM
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
MPOIIECCOB  OKPYXKAIOIMIETO MHUpPa; TOHHMAaTh OCOOCHHOCTH HCIOJIb30BAHUS
METO/JIOB €CTECTBO3HAHUS [JI1 TIOJYYCHHUS HAYYHBIX JIAHHBIX; MPOSIBISTH
CaMOCTOATEILHOCTh CYXXJCHUHW W TIOHMMATh POJb HAYKH M TEXHOJIOTHYECKUX
WHHOBAIIMY B Pa3BUTHU OOIIECTBA; OCO3HABATH BAYKHOCTHh HAYYHBIX MCCIICIOBAHUI



U UX CBA3b C HAallUM MaTEPHUAIBHBIM OKPYKEHUEM M COCTOSIHUEM OKPYKAroUIeH
cpenbl. OpueHTanus Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTD MPEAIONIATraeT aKIEeHT
Ha METOJIOJIOTHIO HAYKH U HAIPSIMYIO CBA3aHO KaK C OOLIUM YUCJIOM YYCHHUYECKUX
ONBITOB B KypCax €CTECTBEHHBIX HAyK, TAaK M HANpaBICHHOCTHIO HX Ha
dbopMHUpOBaHUE CAMOCTOSITEIbHOCTH JEUCTBUI MpU TPOBEICHUU HAOIIOACHUM,
VU3MEpPEHUH U UCCIIEOBAaHUM.

Hcnonb3oBaHue CpeACcTB HAISAHOCTH M y4eOHOTO 00O0pylOBaHUS B
y4eOHOM TIPOIIECCE HAMpaBICHO Ha BBINOJHEHUE CICAYIOMMX (QYHKITHI:
o0ecnieunBalOT OoJee MOJHYI0 U TOYHYI0 MH(POpPMAIMI0 00 M3y4yaeMOM SIBICHHUH
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TOBBINICHHIO KadyecTBa OOYYCHWS,
MIOMOTal0T B MAKCUMAJIbHON Mepe pa3BUTh NTO3HABATENIbHBIE HHTEPECHl yUaLUXCS;
MOBBIIIAIOT YPOBEHb HAIISAHOCTH M JOCTYHHOCTH OOYYEHHsS; YBEIMYHUBAIOT
00BEM CaMOCTOSTENIbHOM pabOThl y4YalIMXCS HA YPOKE U BHEYPOUYHOMU
JEATEIIbHOCTH; CO3/IaI0T YCJIOBHUA ISl OPTAaHU3ALMHU MPAKTUKO-OPUEHTUPOBAHHOM
IIPOEKTHOM M MCCIEN0BATEIBCKON JEATEIBHOCTH; JAOT BO3MOXKHOCTh JOCTYITHEE
U TOy0Xe pacKkpbIiTh COJEp)KaHue Y4YeOHOro marepuana, CHoCOOCTBYIOT
(GOpMHUPOBAHUIO Y YUAIIUXCS TTOJIOKUTEIIBHBIX MOTUBOB O0YUYEHUSI.

Baxuenmen wuacteto ocHamenuss lLlentpa «Touka pocray sBisercs
nudposas gaboparopus, NepeyeHb JaTYMKOB KOTOPOHM MO3BOJSET HMCIIOJIb30BATh
ATy JabOpaToOpui0 MPU M3YYeHHH (PU3MKU, XMUMUM W Ouojoruu. BBeneHue B
IIKOJBHBIA JKCIEPUMEHT HUQPPOBBIX MATUUKOB MJII PETUCTPALMU Pa3JIHUUYHBIX
BEJIMYMH U BO3MOKHOCTH HCIIOJB30BaTh KOMIBIOTEP (CMapT(OH WM TIIAHIIET)
JUTSL pacdyeToB U O(POPMIIEHUS PE3YNIHTATOB OIMBITOB, O3BOJISET MEPEHTH HA HOBBII
KA4YE€CTBEHHBIN YPOBEHD IPOBEICHUS U3MEPEHUM, YIIPOCTUB MTPOLECC U3MEPEHUN U
NOBBICUB HMX TOYHOCTh. [losiBneHne 1u@pOBBIX TEXHOJOTUWA B JAOOPATOPHBIX
paboTax TMOBBIIIAET MX AaKTyalbHOCTb W MPHUBJIEKATEIBHOCTh B CO3HAHUHU
COBPEMEHHOI0 IIKOJIbHUKA, YCUJIMBAET HAIJISIAHOCTh KaK B XOJI€ OIBITOB, TaK U
npu oOpabOTKe pe3yJbTaTOB C HCIOJIB30BAHMEM MPOTPaMMHBIX cpencts. [lms
HKCIEPUMEHTOB MO OHMOJIOTMH UM XUMHUHU 3TO SIBISIETCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/ICHUN U OMBITOB K KOJTUYECTBEHHBIM dKCIIEPHUMEHTAM.

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

Hcnonp3oBanne mHUQPPOBBHIX JAaTYMKOB B KAYECTBE H3MEPUTEIHHBIX
WHCTPYMEHTOB M3MEHSET TOAXOAbl K TPOBEJACHUIO TMPSIMBIX H3MEPECHUI
(bU3NYECKUX BEJIIUYUH.

TpanuuuoHHO B  KayecTBE CPEICTB U3MEPEHUS  HCIOJIb30BAIMCH
NPOCTEUIINE HWHCTPYMEHTHI (pbIYaKHbIE BECbl U PA3HOBECHI, MEH3YypKa,
JTUHAMOMETP, TEPMOMETP) U CTPEIOUHbIE TPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanrne HUQPPOBBIX JATYUKOB MO3BOJIIET HA COBEPLIEHHO JAPYTOM
KAUECTBEHHOM YPOBHE IPOM3BOAUTh W3MEPEHMSI BPEMEHH, PACCTOSHHUSA, UMETh
BO3MOXKHOCTh PETHCTPUPOBATh M HAONIONATh W3MEHEHHE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIEpaTypa, JEKTPUIECKOE HANIPSIKEHUE, CHUJla TOKA U T. 1.

OTU BO3MOXKHOCTU TO3BOJISAIOT, HAapuMep, Ha YpoKax (PU3UKU C BBICOKOU
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPAaBHOMEPHO,
Ha0I01aTh B AMHAMMKE MPOIECC 3JIEKTPOMArHUTHON MHIYKIUH, BOSHUKHOBEHHE



U W3MEHEHHE WHIYKIMOHHOTO TOKa, HCCIEOBaTh 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,
BIIUSIIOIIUX HA CKOPOCTH Ipoliecca (POTOCUHTE3a, MPU U3YUYECHHUH JbIXaHUs KOpPHEH
U JIUCTHEB, PU UCCIICAOBAHUH YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

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 ¢ AaTYMKaMu, BKJIOYas COOPKY 3KCIEPUMEHTAIbHOU
YCTaHOBKH C JaTYMKAMM, CHATHE MOKa3aHUI ¢ KpaHa KOMIIbIOTEpA, ONPEACIICHNE
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
3HaYCHUH ¥ TIOCTPOCHHUS TpauKOB M3MEHSET TOIXOAbl K OQOPMIICHUIO
Ja00pATOPHBIX U MPAKTUYECKUX PAOOT O0yHArOIIUMHUCS.

JlaHHbIE, TOJXYYCHHBIE TPU TMOMOIIM IH(PPOBBIX IATYNKOB, BHOCITCS B
DJIEKTPOHHBIE TAONHWIBI, YTO TMO3BOJSIET CTPOUTH TpaduKH 3aBUCHMOCTEH
UCCIIETyeMbIX BEIUYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpadukoB
JieNaTh BBIBOJIBI O XapakTepe 3aBUCHUMOCTH BEJIMYMH OT BPEMEHM WJIM JPYrHX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE Iienecoo0pa3Ho o00y4yaTh MPOBOAMTH
anmpOKCUMAIUIO BEIOPAaHHBIX TOYEK UTOrOBOM rpaduuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMAaTHU3UPOBATH PYTUHHBIE
OpoUeAypbl  3alloJIHEHUs  TaOJMI, BBIIOJHEHUE OJHOTUIIHBIX  PacyeToB,
noctpoenusi rpadukoB. [ludpoBas ¢orokamepa moszBosser choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAIbHYIO YCTAaHOBKY M TPHKpenuTh (ororpaduio B
ANEKTPOHHBIN 0oTueT. Takum 00pa3oM, OCYLIECTBISETCSA Mepexo K 0hOpMIICHHUIO
DIIGKTPOHHOTO OTYeTa O TMPOJACTAHHOM OKCIEPUMEHTE, TMPOCKTHOW WM
HCCIIeIOBaTENbCKOM pabdoTe.

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
IPaBWIBHOCTh COOPAHHOM SKCIIEPUMEHTAJbHOW YCTAHOBKHM, 0oJiee IMOJIHO
ONpEAENATh MOJHOTY M  TPaBWIBHOCTb  MPOJEIAHHOTO  HCCIEIOBaHMUS,
aHAJIM3UPOBATh JTOCTOBEPHOCTh MPEICTABICHHBIX 3KCHEPUMEHTANbHBIX JaHHBIX.
[Ipu OgHOBpEMEHHOM BBIMOJIHEHUH PA3HBIMHU TPyHIaMH OOYYaOIIUXCS Pa3HBIX



UCCIIEIOBATENLCKUX paboOT 11e1IecoO00pa3HO HMCMOJIb30BaTh BHUAE03AMUCH BCETO
xoja pabor. B »TOM ciydae OLIEHMBAThCS MOTYT HE TOJBKO MPEIMETHBIC
pe3yibTaThl, CBSI3aHHBIE C MPOBEJCEHUEM KOHKPETHOTO SKCIEPUMEHTa, HO U
KOMMYHUKATHUBHBIE U  PErYJISTUBHbIC JCUCTBUS: IUIAHUPOBAHHE PabOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPPEKIHs IJaHa paboThl, KOMMYHHUKAIUS B
COBMECTHOM JEeATEIbHOCTH, HaMW4ue (WM OTCYTCTBHE) KOH(MIUKTOB U CHOCOOBI
UX pelIeHusl.

Hcnonp3oBanue MuGppoBbIX 1a00paTOpUil CYIIECTBEHHO PACIIUPSIET CIEKTP
BO3MOXXHBIX OIIBITOB M HCCIEIOBAHUNA, OCOOEHHO 53TO KacaeTcs W3YYCHHS
OMOJIOTUHU U XUMUHU.

Pacmmpenue crnekTpa BO3MOXKHOCTEH MOXKHO MPOUJUTIOCTPUPOBATH Ha
npUMepe W3YYCHHsI DIIEKTPOMATHUTHOW WHAYKIUMH B Kypce ¢usuku. [lpu
MCIIOJIb30BaHUU CTPEIOYHOTO aMIepMeTpa TPAJAUIIMOHHO HAOMIOAAIOT JUIIh (PaKT
BO3HMKHOBEHHUSI MHIYKIMOHHOTO TOKAa B TIPOBOJHUKE M HW3MEHEHHUE €ro
HAIpaBJICHUS IPU U3MEHEHUH CKOPOCTH BHECEHUSI MarHuTa UM €ro MOJSPHOCTH.
Hcnonp3oBanue nudpoBOro AaTyuka Mo3BOJIAET MOMyduTh ocuuuiorpammy DJ(C
WHAYKIIMY, BO3HUKAIOIIEH B KaTylIKe, IPU IPOJIETE 4Yepe3 Hee Mar’Hura. JTo
NO3BOJIIET CpaBHUBAaTh 3HaueHHs MakcuMmaibHbiXx JJIC mpu mnponere yepes
KaTylIKy MarHuTa ¢ pa3HbIMM CKOPOCTSIMH U C Pa3HOHW MOJSPHOCTHIO,
aHaJIM3UPOBATh BUJ HOJy4YEeHHOU 3aBHCHUMOCTH, KOHCTPYHPOBATh
IKCIIEPUMEHTAIBHBIC 33]]a41 TI0 U3YUCHHIO dJIEKTPOMAarHUTHON HHTYKITUH.

[udposas maboparopus MO3BOJSET OPraHU30BATh MPOEKTHYIO M y4eOHO-
UCCIIEIOBATENBCKYIO JESTEIBHOCTh IMKOJPHIUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYpPOUYHOH AesTensHOCTH. Hanmume pazHooOpa3HbIX MUQPPOBBIX JATYNKOB JaET
BO3MOXXHOCTh TMPOBOAWTH CamMble pPa3HOOOpa3HbIE HMCCIEIOBAHUSA, OMUPASICh Ha
UHTEepechl ol0ydaronuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH WCCIIETOBAHHUS
HKOJIOTUYECKON HAINpaBJIEHHOCTH IO BBISABICHUIO (AKTOPOB  3arps3HEHUs
OKpY>KaroIllel cpesibl, U3yUYEHHUIO SKOJIOTHUYECKOI0 COCTOSHUS ITOMEUICHUH IIKOJIbI,
NOYBbI, BO3JyXa B HAcCEJICHHOM NyHKTe M T.1. MccrnenoBaTenbckue pabOThHI C
UCIIOJIb30BaHUEM U(POBBIX TaTYMKOB 1EIeCO00pa3Ho npeanarath yyamumces 10-
11 xmaccoB B paMkax oOs3aTeNbHOM [UIsi HHMX HPOEKTHOM JeATEIbHOCTH.
BbinonHeHNe TakWX MPOEKTOB SBISIETCS OCHOBAHUEM JUISl OLIEHKHM HE TOJBKO
ypOBHSI C(HOPMUPOBAHHOCTH TMPEAMETHBIX PE3yJIbTaTOB, HO HTOTOBOW OILICHKH
JOCTHKEHHSI METalpPeIMETHBIX pPE3yJIbTaTOB OOYYECHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHWBAIOTCS KakK B MPOIIECCe TMPOBEIACHHS padOThHI, TaK U B MPOIIECCe
3alTUTHl TIPOEKTA WIJIM UCCIICIOBAHUS) U PETYISITUBHBIX (KOTOpPHIC OIICHUBAIOTCS B
MIPOIIECCE BHITIOTHEHUS MPOEKTA).

OcHamenue sl M3ydyeHus: (PU3MKU MPEACTABICHO B BHJE O0OpYAOBaHUS
JUISL IGMOHCTPAIlMOHHBIX OMBITOB U O0OpYIOBaHUS AJiA JTAOOPATOPHBIX padOT U
YUEHHYECKUX OIBITOB, BKJIOYas OOy MJii €CTeCTBEHHOHAYYHOIO IHKJIA
udpoByro abopaTopuio, a Takke MUPPOBYIO Jaboparopuro Mo ¢usmke (Kak
JIOTIOJTHUTEIBHBIN 3JIEMEHT JIJIsl YIITyOJIEHHOTO U3YYeHUs (PU3UKN).

JleMOHCTpaluoHHOE o0opynoBaHue o0OecrieynBaeT  BO3MOXKHOCTH
HaOMrOIeHUsT OOJIBPIIMHCTBA WM3Yy4YaeMbIX SIBIICHHUM, TPOIECCOB W 3aKOHOB. OTO
BO3MOXXHO TpPU ONTHUMAJbHOM COYETAHWU AHAJIOTOBBIX U LU(POBBIX CPEACTB



HaAOJI0IeHNS, aHaIM3a u3MepuTenbHol nHopmanuu. Tak, Hanpumep, s Kypca
(GU3MKKM OCHOBHOM IIKOJBI €CTh BO3MOXHOCTH JIEMOHCTPAIMHM KJIACCHYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajJeHue Teal B Tpyoke HreioToHa,
JEMOHCTpalus JEHCTBUSA aTMOC(EpHOro AaBieHus, 3akoHa [lackans, u3mMeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKIEHUU), IPUTHKEHU MOJIeKyl U T.a1. HabGop
M0 3JIEKTPOCTATUKE AT BO3MOXKHOCTh JAEMOHCTPAIMU JIEKTPU3AIMK TEJ, 3aKOHa
COXpaHEHUs 3apsAJia, TMHUI HAPSHDKEHHOCTHU AJIEKTPUYECKOTO TOJIA U T.JI. M MOXKET
MCITOJIB30BAThCS KaK & Kilacce MPU M3YUYEHUU DJIEKTPOMArHUTHBIX SIBJICHU, TaK U
B 10 Kiacce npu U3y4eHUM EKTPOCTATUKH.

[Ipy mpoBeneHUM JOEMOHCTPAIIMOHHBIX OMNBITOB JIOJDKHBI COOJIIOAATHCS
TpeOOBaHUS K MX HAINIAOHOCTH (SCHAas M TOHATHAs IIOCTAaHOBKA OIIBITA),
BUJIMMOCTH [UIsl BCEX YydYalMxcd Kiacca (NP HaJU4YMM MEJKUX JeTaneu
UCIIOJIB3YETCSl MX YBEJIMYEHHOE M300pa)K€eHWe NpH TOMOIIM BeO-KaMephl),
HYMOLIMOHAIIBHOCTH U, MO BO3MOKHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPALIMOHHBIN
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC YUAIMXCS, CO3/1aBaTh MOTHUBAIUIO K U3YUYEHUIO
npeaMera) M yOemuTeNbHOCTH (MOKa3biBaTh TOT 3((PEKT, Ha JEMOHCTPALUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

OpHako peanuzanusi JAESITEIBHOCTHOTO MOAX0Aa B OOyuyeHUU (U3UKE
IIEPEHOCHUT AKIEHT € JEMOHCTPAllMOHHOIO 3KCIEPUMEHTAa Ha YYEHUYECKUU.
Hampumep, 1mo MexXaHHMKE MCCIEIOBaHHE KHHEMAaTHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMHKH, KOJIEOATEIbHBIX JBW)KEHHI IEPEHECEHO B YUYEHUYECKHM
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. [lpu wuzydenun
ANEKTPOJUHAMUKHN J1abopaTOpHOE O00OPYJOBAaHME TO3BOJISIET HUCCIENOBATH HE
TOJIBKO 3aKOHBI TOCTOSIHHOTO TOKa, HO C HCIOJIb30BAHUEM KOMIIBIOTEPHOTO
ocuuiiorpaga mo3BOJSIET MPOHAOIIOAATh M MCCIEAOBATh AJIEKTPUUECKHUE LIENH
NEPEMEHHOr0 TOKa, OJIOK JUOJIOB IMO3BOJSET HCCIENA0BATh BOJbTAMIIEPHBIE
XapakTepucTuku auoja. Ilpu u3ydeHunu onTuku jabopatopHoe 000pyAOBaHUE
MO3BOJIIET U3YYWUTh 3aKOHbI TN'€OMETPUYECKOW ONTHUKH (IIPEIOMIICHHUE CBETa B
MOJIYIMJIMHAPE U MOJTyYeHUE N300paKeHHsI B TMH3aX) U MPOHAOIIOIaTh OCHOBHBIE
SBJICHUSI BOJIHOBOM ONTUKHU (MHTephEpEeHIs U TOJSIpU3alus), HCCICI0BATh
nudpakiuio cBera (IudpakmoHHas peieTka).

B coorBercTBUM ¢ TNpeAMETHBIMH pe3yjibTaTaMu OO0y4deHHs (u3HKe
000pyI0BaHUE ISl YUEHUYECKUX OIBITOB OOECIEUNBAET MPOBEACHUE CIICAYIOIINX
TUIIOB PabOT, CrPYNIUPOBAHHBIX MO BHJAM JEATEIBHOCTH, HE3aBUCUMO OT HUX
TEMaTUYECKON PUHATIEHKHOCTH:

1. TlpoBenenue mNpsIMbIX H3MEpPEHUN (PU3MYECKUX BETUYUH (M3MEpEHUe
Macchl, 00beMa JKHAKOCTH, TEMIEPATypbl >KHUIKOCTH, CHIJIbI, CHJbl TOKa,
HaIPsDKEHMS) C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEANOIOKEHUN (MIPSMbIE U3MEPEHU (PU3NUECKHUX
BEIMYMH W CPaBHEHWE 3a/JIaHHBIX COOTHOIICHWNM MEXIy HumHu). Hampumep:
MpoBEepKa YCJIOBHWM IUIaBaHWS TeJ, YCJIOBHI paBHOBECHs phiuara W OJIOKOB,
3aKOHOMEpPHOCTEM  IOCJIENOBAaTEIbHOTO W NApAUIENBHOIO  COEIMHEHHMS
IPOBOJIHUKOB H T. 1.

3. Pacuer 1o nosgy4eHHbIM pe3yJsibTaTaM MPSMbIX H3MEPEHUIN 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe u3mepenus (B 10-11 kiaccax).



Hanpumep: yckopeHue Tena MNpU PaBHOYCKOPEHHOM JIBXKEHUH, YCKOpPEHUE
CBOOOJIHOTO MaJIeHUs, )KECTKOCTh MPYKUHBI, KOAP(HUIIUEHT TPEHUS CKOIBKECHHUS,
MexaHu4eckas paboTa u MOIIHOCTG U T. [I.

4. HaGmoieHue sSIBICHUM U TIOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YpPOBHE)
no OOHapyXeHHI0 (aKTOpOB, BIUAIOIIMX HA MPOTEKAHUE [AHHBIX SBICHUMU.
Hampumep: npsiMmosinHEeHOE pacpOCTpaHEHHUE CBETA, AUCIIEPCUS CBETA; U3yUCHHE
CBOMCTB M300paKeHUS B INIOCKOM 3€pKaJie U T. .

5. UccnenoBanue 3aBUCUMOCTH OJTHOM (PU3UYECKON BEIMYUHBI OT APYTOH C
IpeCTaBICHUEM PEe3yJbTaTOB B BUJE rpaduka W pacdueTra MCKOMOTO MapameTpa.
Hanpumep: 3aBUCMMOCTH IMyTH PaBHOMEPHO JBIXKYIIETOCS Tela OT BPEMEHH
JBUKCHUSI TeJa; CHJIBI TPEHHSI CKOJBXEHHS OT CHJIBI HOPMAJbHOTO JaBJICHUA,
KadyecTBa OOpaOOTKM MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUTOIIAIA COTPUKOCHOBEHHUS TEN, CUJIBl YNPYTrOCTH OT YAJWHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bEMa MOrPY>KEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO U T.J.

JIaGoparopHoe o0opyioBaHue oOecrnieunBaeT CaMOCTOSITENIbHBIN
YUEHUYECKUH OKCIIEPUMEHT, KOTOPBIH MOXET HMETh pa3jiudHble (HOPMBI:
(bpoHTaNBHBIN AKCIIEPUMEHT ((POHTANIbHBIE OMBITHI U J1aOOpaTOpHBIE PabOTHI),
paboOThl  NPAKTHKyMa, Yy4eOHO-UCCIIEAOBATEIbCKUE pabOTbl U HPOEKTHI
IKCMEPUMEHTAIBHOTO Xapaktepa. [Ipm 3TOM HOPMAaTHBHO-O0S3aTEIHHBIM BHE
3aBUCUMOCTH OT YpOBHSI H3yueHUs (GU3HKU (0a30BbIA WM YriayOJEHHBIN) U
oOpazoBaTeIbHONM mMporpaMMbl (OCHOBHAas WJIM CPEIHSS IIKOJA) SIBISETCS
(b poHTaNBHEIN dKcTIepuMeHT. IMeHHO mocpeacTBOM (PPOHTAIHLHOTO SKCTIEPUMEHTA
JIOCTUTAIOTCSl TPEAMETHBIE PEe3ylbTaThl DJKCIEPUMEHTAIBHOTO XapakTepa, a
yUYalIMMHCS OCBAaMBAIOTCS CHOCOOBI JEWCTBUI, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE TISATH TUIaM paboT. JITabopaTopHBIil MPaKTUKYM I1€1€CO00pa3eH TOJIBKO MPHU
yI1yOJIEHHOM YPOBHE W3YUYEHHUsI PEAMETA.

OnTuManbHbIM  JUIsl  JOCTHXKEHHUS IeJied TpoBeACHUS (PPOHTAIBLHOTO
HKCIIEPUMEHTA SBJSIETCSl TPEACTaBlIeHUE JA0OpPaTOpHOro OOOpYyNOBaHUS H
MaTepuajoB B BUAE TEMATUYECKUX KOMIUIEKTOB IO MEXaHUKE, MOJICKYJSIPHOM
¢u3nKe, 3EKTPUUECTBY U OMNTHUKE. VIcmonb3oBaHHE TEMaTHUYECKUX KOMILJIEKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAKOTO BaXHEUIErOo YMEHHUS, Kak Moa0op
ydanuMucs 00O0pyHOBaHHS B COOTBETCTBUM C IIENbI0 HCCICIOBAHUS U3
U30BITOYHON HOMEHKJIATYPHI MPEIIOKEHHOTO KOMIUIEKTA; TO3BOJISIET MPOBOIUTH
IKCMIEPUMEHTAIbHYI0 pabOTy Ha JIOOOM JTame ypoKa; YMEHbBINAET TpPYAOBHIC
3aTpaThl YYHTENs TIpU TIOATOTOBKE K YpOKaMm, IIOCKOJIbKY He Tpebyercs
MIEPEKOMITOHOBKA 00OPYIOBAaHHS B COOTBETCTBHH C 33JJa4aMHi KOHKPETHOTO ypOKa.

[Ipy mIaHWpOBaHWM MPAKTHYECKUX pabdOT BaXHO HMETh B BHUIY, YTO
IpeIMETHbIE Pe3yNbTaThl HKCIIEPUMEHTAIBLHOTO XapaKkTepa MOTYT ObITh OCBOEHBI
TOJIBKO TIPHU ONITUMAJIbHOM COYETAaHWU KPAaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB H
OJIHOYACOBBIX JIJAOOPATOPHBIX PadOT.

Baxxnoe 3Hauenue wumeer TOT (HaKT, UYTO B COCTaB (PPOHTAIHLHOTO
000pyIOBaHUS HapsILy C aHAJIOTOBBIMH BXOJST U HU(POBBIE CPEICTBA U3MEPEHUSI.
K HUM OTHOCATCS AMEKTPOHHBIN CEKYHIOMEp C JaTYMKAMHM, JJIEKTPOHHBIE BECHI U



naTyukd - mu@poBod  maboparopuu. Takum  00pa3oM, TpU  MPOBEACHUHU
(GpOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMATCA C
AJIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUM U BHIYMCIICHUM.

briok ob6opynoBanus 1l yueHUYECKUX padboT mo ¢usuke cHhopMHUpOBaH Ha
0aze mepeuyHs oOOpYyIOBaHUsS [JIsi MPOBEACHUS OCHOBHOTO TOCYAApCTBEHHOIO
sK3ameHa 1o ¢usuke. McrnonpzoBanue npuboOpoB U 000PYyI0BaHUS C €IUHBIMU IS
BCeX  OOydYaloIMXCAd  XapaKTEepUCTHUKAMU  TO3BOJISIET  CTaHJIAPTU3UPOBATh
NPOLEIYPbl BBINOJHEHUS HKCICPUMEHTAJIbHBIX 33aJaHU Ha DJK3aMEHE H
00ecneunTh HAICKHYIO OLIEHKY PE3yJIbTaTOB Ha OCHOBAHUU IKCIEPTHOM MPOBEPKU
oTBeTOB oOyuatomuxcs. [Ipm 3ToM ocHOBaHMEM [JIsi BBIBOJA O MPABHJIBHOCTH
IPOBENCHUS] JAHHOTO ONbITa SIBIIAIOTCS PE3YJIbTaThl, MOJYYECHHbBIEC YYaIlMMHUCS
MOCPEACTBOM MPSIMBIX U3MEPEHUH 3a/IaHHBIX (DU3NYECKUX BEITUYHH.

HaGop mna 1npoBeneHHs OCHOBHOIO TOCYJAapCTBEHHOIO  3K3aMEHa
oOecrieunBaeT  pa3pabOTKy  HECKOJIbKMX  OJIHOTHUIHBIX  3aJaHUd  TIpH
UCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPY/IOBaHHS C Pa3HBIMU XapaKTEPUCTUKAMHU.
OTOT MOAX0J Ieeco00pa3HO UCIOJIb30BaTh M MPU MPOBEICHUU (HPOHTAIBHBIX
ONBITOB M JabopaTopHbIX paboT. Hampumep, mnpu mnpoBeaeHUU HCCIEIOBAHUS
3aBUCUMOCTH CHJIbI TOKa OT HAMNPSIKEHUS MOKHO BBIICIUTH B Kilacce TPYIIIIbI,
KOTOpble OyAyT MNPOBOJUTH JI@HHOE HCCIIEJOBAHUE, HCIONb3Yys PE3UCTOPBI C
pa3HBIM CONPOTHUBJIEHUEM, M Jamnoudky. llo pe3ynbTaTaM MOKHO CpaBHUTH
MOJIyYEHHbIE 3aBUCHUMOCTH, OOCYIUTh T'PaHMIIBI BBITOJHEHHS 3akoHa Oma s
y4acTKa IeIH, ONPEAEIIUTh COPOTUBIIEHUS PE3UCTOPOB.

CrnenyeT OTMETUTh, YTO MPH TMPOBEICHUH (PPOHTAIBHBIX OIBITOB U
7a00paTOPHBIX PabOT B OCHOBHOM IIKOJIE TPeOYyeTCsl 3amucCh Pe3yJbTaTOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM TMOrPEemIHOCTH. 37eCh TMpH
UCIIOJIb30BAaHUU TPAJAMLIMOHHOTO 000pynOBaHUsS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
HOTPEIIHOCTh 11eJIeCO00pa3HO CBSA3BIBATH C IIEHOM JelieHus Mpubopa, a MpH
nepexone K HUQPPOBBIM HHCTpyMEHTaM (IUGPOBBIE BEChl U JATYUKU) YUUTh
paboTaTh ¢ OMUCAaHUAMH DTUX MPUOOPOB, BBLACHAS JaHHbIE 00 aOCOIIOTHOM
MOTPENTHOCTH, JTUOO0 MpeIaraTh 3Ha4YeHUE MOTPEIIHOCTH B TEKCTE 3a/IaHUN.

[Ipu mnpoBeneHUM HUCCIEAOBAHUS 3aBUCUMOCTEM OJHOW (pu3MUECKOU
BEITUYMHBI OT JIPYroil ydaiuecs OJDKHBI OCBOUTH IMOCTpOeHHE TpaduKoB C
yKa3aHueM a0COJIIOTHBIX MOTPEUIHOCTE, a IPU MPOBEICHUHU padOT Ha MPOBEPKY
MPEANOJIOKEHUM — yMETh CpPaBHUBATh 3HAYEHUS JIBYX MPSMBIX H3MEPEHUHN C
y4eTOM a0COJIIOTHOW MOTPEUIHOCTH (HAlpuUMeEp, IMyTEM CpPaBHEHHUS WHTEPBAJIOB
MOJIyYeHHBIX 3HA4YeHM Ha uyucioBod ocu). I[lpoBegeHwe wu3MepeHuil U
uccinenoBanuii B kypce ¢usuku 10-11 kmaccoB MOMOTHSIOTCS HMCIOJIB30BAHUEM
OTHOCHUTEJIbHBIX TMOTPEIIHOCTEH, ydalluecss IOJDKHBI HAy4YUThCS PACCUHUTHIBATH
OTHOCHUTEJIbHBIE TOTPEIIHOCTA B MPOCTEUINMX CIIy4yasX MOpPSIMbIX U3MEPEHUN H
CpPaBHUBATh TOYHOCTH PA3TUYHBIX H3MEPEHUM.

OOpamaeM BHUMaHWE, YTO OIICHMBAaHWE JIAOOPATOPHBIX PAOOT TOJKHO
0a3upoBaTHCS, KaK M B KPUTEPHUSAX OLECHUBAHUSA JKCIEPUMEHTAIbHBIX 3aJlaHUi
KM OI'D, He Ha mnpaBwiIbHOCTH O(QOpMIEHHS oOT4eTa O pabore, a Ha



MPaBUIBHOCTH JIEUCTBHA TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHUIO
MoKa3aHuil mpubopoB.

OcHamieHue s M3y4eHUs: OWOJOTHMU  TMPEJCTABICHO KOMILIEKTaMU
JEMOHCTPALIMOHHBIX BJIXKHBIX IMpENnapaToB, repOapueB W KOJUIEKIHN MO pa3HbIM
TeMaM Kypca OWOJOruu, a Takxke HudpoBoil nmabopaTopueld s MPOBEACHUS
npakTudeckux padbot. Kpome Toro, npu uzy4eHun OMOJIOTUN MOKET UCTIOJIb30BaTh
uudpoBas nadopaTtopus 1o Ouonoruu (Kak JOMOJHUTENbHBIA DSJIEMEHT st
yIIyOJICHHOTO U3yUeHHUs Kypca).

B yuebGHOM mpormecce yuwammecs JODKHBI TOJNYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCTIPUSTHSI U3y4aeMbIX SBICHUN U 00heKTOB. OTHAKO M3ydaeMbIe
SIBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPOW3BEICHBI
WU TIOKa3aHbl B y4eOHOM momenieHuu. B aTom citydae yuyeOHOe oOopynoBaHuE
Ja€T BO3MOXKHOCTb WX BOCIIPOM3BECTH OIMOCPEAOBAHO, 4YEPe3 KOJIICKITHUIO,
repOapHblii JTUCT, MUKpOIIpENapaT, MOJIeib, BUACO(QparMeHT | T.I1.

Brnaxxuple mnpenapaThl TPEICTaBIAIOT COOOW HATypajbHbIE OOBEKTHI,
CMOHTHPOBAaHHbIE HA CTEKJISIHHOW IIJJACTUHKE M OIYIICHHbIE B CTEKJISHHBIM
HUIUMHAP C KOHCEPBUPYIOIIEH KUIAKOCTHIO, JTUOO MPE/ICTABICHHBIE B TUIACTHKE.
3nech mpejiaraloTcsi TOTalbHBIE Tpenapathbl, MO3BOJISIONINE H3y4aTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHbr 6000BOro pacteHus ¢
KiryoeHbkaMmny», «Il'ajroka»); aHaTOMUYECKUE Tpenaparbl, NpelHa3HAaYeHHbIC IS
W3YYCHUS BHYTPEHHETO CTPOEHHWS OpraHW3Ma WM €ro OpraHoB (HampuMmep:
«BHyTpeHHee CTpoeHWE JIATYmIKN», «BHyTpeHHee CTpoeHWE MTHIIBIY);,
OuWoNorHuecKue TMpenaparbl, MaloNMe MPEICTaBICHHE O CTagusX pa3BUTHS
opranuszMa (Hampumep: «Pa3Butme KocTHCTOW pBIOB», «Pa3BUTHE KypHIIBD»).
Brnaxaple mpemapaThl MCHOJB3YIOTCS KaK pa3fgaTOYHBI MaTepuaid B IPOIecce
JEMOHCTPAIMKA TIPH M3YYCHHH HOBOTO MaTepHaia Wid B MPOIECCE BBITTOJHCHHUS
MPAKTUYECKUX 3aJ]aHuM, pa3pabOTaHHBIX HA X OCHOBE.

I'epbapum — coOpaHHe TPECCOBAHHBIX, 3ACYIICHHBIX PACTCHHM WJIH HX
yacTel MOMOraroT U3y4aTh pacTeHHE B KAOMHETE W y3HABaTh €ro B IMPUPOJE, a
repOapuzaiys — HanboJee MpoCcToi crocod COXpaHEHUsST PACTEHUN M UX YacTeH B
TEUEHUE [JIMTEIBHOTO BpeMeHU. B mepeuHe mnpejuiaraeTcs CUCTEMaTUYECKUN
repOapuii (Hampumep, «OCHOBHBIC TPYMIBI PACTCHHI») U TrepOapuil mo ooIiei
Owonmornn  (KOTOPBIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  HU3MEHUYUBOCT,
HUCKYCCTBEHHBI OTOOp, CHCTEMAaTHYECKHE KaTeTOPUH W BHUIA000pa30BaHUE,
JTUBEPICHIIMSA W KOHBEPI'CHIMS, TOMOJIOTHYHBIC W aHAJIOTHYHBIE OpTaHbI,
pYyIUMEHTAapHBIE OpraHel, apoMmopdo3, uauoamanTanus QGEHOTHI W TEHOTHII,
MOJINTIONINSI, OTHAJCHHAs THOpUIW3alMs, B3aMMOJCHUCTBHE PACTCHHH C
a0MOTHUYECKUMH (DAKTOpPAMU CpeJIbl, B3aUMOJICHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epObapHblii MaTepuan HCIONB3YIOT KakK pa3laTOYHBIN
MaTepuan JUIA  JIEMOHCTpAaIlMi W3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUI MPHU 3aKPEIUICHUH MaTepHalia WA JUATHOCTUKHU YIeOHBIX
pE3yNbTATOB.

Taxxke TpeacTaBiIeHbl KOJUICKITMM — HAOOPHI MPEAMETOB WM BEIIECTB,
noo0paHHBIX MO ONpeAeNeHHbIM mpu3HakaM. OO0beKTaMH HUX MOTYT OBITh
pacrpaBieHHbIE M  3acCyllEHHbIE HACEKOMBIE, pPAaKOOOpa3HbIE, PAKOBHHBI



MOJUTIOCKOB, OTIEIbHBIC YaCTH CKEJIETOB JKMBOTHBIX. B KOJJIEKIIMSIX COYETAIOT
HaTypajbHble OOBEKTHI C UX M300pa’KEHHWEM B BUJE PUCYHKOB WJIM MYJISKEH —
umutauui. [lpemnoxenHpie B mnepeyHe MOPQOJOTUYECKUE KOJUJIEKIMH Jar0T
MPEACTABICHUE O BHEIIHEM CTPOECHUU OPraHOB WM HX 4YacTeH, IMO3BOJISIOT
MPOBOJIUTH CPaBHEHHUS OOBEKTOB, BBISICHATh UX OOIIME YEPThl U YEPTHI Pa3IUUMs
(manpumep: «IIpeacTaBuTenu OTPsAIOB HACEKOMBIX» M JIp.); 00IIEOMOIOTHYECKHE
KOJUIGKIIMU TIO3BOJISIIOT ~ BBISICHATH B3aMMOCBSI3M B OPraHUYECKOM  MHPE,
paccMaTpuBaTh pa3BUTHE OPTaHU3MOB, MPOCICKUBATH OOIMIEONOTOTHICCKUE
3aKOHOMepHOCTH (Hampumep: «[IpuMepsl 3amUTHBIX MPUCIOCOOTICHUN Yy
HaceKoMbIX»). Komneknuu, kak u TepOdapuy, HWCHOJIB3YIOT KaK pPa3gaTOYHBIN
MaTepuan JUIA  JIEMOHCTpAaIlMi HW3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUICCKUX 3aJaHUH MPHU 3aKPEIUICHUH MaTepHalia WIH JUATHOCTUKHM YIeOHBIX
pe3yIbTaTOB.

O3HaKOMJICHHE YYalIuXcsi C MHUKPOCKOIWYECKUM CTPOCHUEM JKHUBBIX
OpraHM3MOB — OJHA W3 TJaBHEWUIIUX 3a7a4 HayKd, MO3BOJISAIONIUX MOJABECTH
IIKOJIbHUKOB K TOHHMAHMIO €IMHCTBA OpraHUYecKoro mupa. [ns mpoBeneHwus
7abopaTopHbIX paboT B HHU(POBYIO JA0OPATOPHUIO BKIIOYEH MHKPOCKOIN, a B
KOMILJIEKTE MOCYAbl U 000pYAOBaHUS 00IIETr0 HA3HAYEHUSI UMEIOTCS HEO0X0IUMOe
OCHAIIIEHHUE ISl POBEICHUS J1ab0paTOPHBIX PadoT.

[udpoBas  nmaboparopus  BKIOYAaeT HAOOp  JUIsl  M3TOTOBJIEHUS
MUKporpernaparoB. CBexue TMpenapaThl HM3TOTABIMBAIOT 11 HEMEIJICHHOTO
paccMmoTpenus. K HUM OTHOCSTCA KUAKOCTHBIE (O0BEKTHI OOBIYHO MTOMEIAIOTCS B
BOJY, a TIpeTnapaThl COXPAHIIOTCS B TEUCHNE HECKOJBKUX JHEH), Cyxue (Hampumep,
YaCTUIly NTHYBETO TIepa, MPOCTO TIOJIOKHUTh Ha TMPEIMETHOE CTEKIO |
MHUKPOCKOITUPOBATh), JKUBBIC TMpernapaThl (Ma3Ku — KaIuTh JKHJIKOCTH, HalpuMep
KpOBHM) W  BUTAJbHBIC MpemnapaThl (KOTOPBIC HWCIOIB3YIOTCS IS HW3yYCHHUS
MaJIOKJIETOYHBIX  OOBEKTOB  (IIPOCTEUIIUX, KOJOHUH  BoOAOpociel), s
HaOmoneHus: ABwxkeHus: (Tydenbku, ameOsnl). [lpurotoBnenne MuKporpenapara
BbIPA0ATHIBACT Y y4YaIlErocsl HABBIKA CAMOCTOSITEILHOM pabOThl, aKTUBU3UPYET UX
MO3HABATENILHYIO JIEATETbHOCTh M 3HAKOMHUT C TEXHUKOW M METOJUKOW HAyYHOTO
uccienoBanus. B 1mudpoByro 1madoparopuio BKIIOYEH Takxke U Habop
MUKPOIPENapaToB, KOTOPBIA COJEPKUT MOCTOSHHBIE TpPEmapathl, J0JITOe BpeMs
COXPaHSIONINECS B MMPUTOTHOM JIJISi MUKPOCKOITMPOBAHUS BUJIE.

Crnemgyer OTMETHTh, YTO HapsAy C UCIOJB30BAHUEM TEPECUUCICHHOTO BBIIIE
y4eOHOro OoOOpy/IOBaHUS BAXHYK pOJb B M3YYCHUHU OHOJIOTHH UTPAIOT
NPUPOAHBIE OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIIy9acB TOJBKO OHH MOTYT
oOecrieynTs HaWOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAHUN ydanuxcs,
MOMOTaT (DOPMUPOBAHKIO Y HUX MPABWIBLHBIX OMOJIOTHUYECKHX 3HaHMHA. K Takum
JKUBBIM OOBEKTaM OTHOCST PACTCHHS, *XKMBOTHBIC >KMBOTO YTroJikKa, aKBapUyMa,
Teppapuyma. IGHEKTUBHBIM CPECTBOM 3HAKOMCTBA C MPHUPOIHBIMH OOBEKTAMHU
SBJITFOTCSI DKCKYPCUU B OMOJIOTUYECKHE W KPACBEIUECKHE MYy3eH, OOTaHMYECKHE
cazpl, 300TApKH U OKPYXKAIOIIHME IIKOJIYy €CTECTBEHHbIE M WCKYCCTBEHHBIC
IPUPOJIHBIE COOOIIECTRA.

TpanunuoHHbie OMONOTHYECKHME MYJSDKH M MOJICTH B HACTOSIIEE BPEMS
YCHENIHO  3aMEHSIIOTCA  IUGPOBBIMH  00pa30BaTEIbHBIMUA  pECypcamu:



BUJcOo(pparMeHTaMy, aHUMalued, BHUPTyaJdbHBIMU JabopaTtopusimu. Lludposbie
oOpa3oBaTeibHbIE PECypCchl HE MOTYT CTaTh IOJHOLICHHOW 3aMEHOM peabHbIX
MPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTh IMO3HAKOMUTHCS € 00Jiee MIHUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MPEANOCHUIKM IS  WHTEHCU(UKALMH
o0pa30oBaTeNbLHOTO Ipollecca M O00ECNeurBaOT He3aMEMJIMTEIbHYI0 OOpaTHYIO
CBS3b, KOMIIBIOTEPHYIO  BHU3yallM3alMil0  HMH(POpMAlUM,  aBTOMAaTHU3alUIO
yIpaBJICHUS Y4EOHOU JeATEIbHOCTHIO U KOHTPOJIb €€ pe3yIbTaToOB.

OcHamenne A1 U3YYEHHS ~ XUMUM  TPEACTaBICHO B BUJC
JIEMOHCTPAIIMOHHOTO 000pYAOBaHUSA, KOMIUIEKTa XHMHUYECKUX PEAKTUBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMILJIEKTa MOCYAbl U 000PYI0BaHUS
JUISL YIeHMUYECKUX OIBITOB U KOMIUIEKTa Koyekuuid. Kpome Toro, nmpu m3yueHuu
XUMHH HWCIOJB3yeTCsl 00Imas MAJii E€CTECTBEHHOHAYyYHOro IuKia nudposas
naboparopus, a Takxke 1udpoBas 1adopaTopusi MO XUMHUH (KaK JOMOJTHUTEIbHBIN
AIIEMEHT ISl yTIyOJIeHHOTO U3yUYEeHUSI XUMUU ).

JIeMOHCTpPAlIMOHHBIN SKCHEPUMEHT SIBJISIETCSA BAXXKHOW YacCThIO O0y4YeHUs
XUMHUH. 37€Ch BAXXHO MOMHUTb, YTO MPHU €Tr0 MPOBEJACHUU 005S3aTENBHO JTOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIIbL:

MOCTaBKa LU IKCIIEPUMEHTA,

ONHCaHue HEOOXOAUMOTIO I €r0 BBINOJIHEHUsI 000PYJOBaHUS U PEAKTHUBOB,

TUTAHUPOBAHUE TOPSIIKA TIPOBENICHNUS,

OTHCaHNE UCXOIHBIX BEIIECTB,

MPOTHO3MPOBAHUE OXUAAEMBIX B PEAKIIMOHHOW CMECH W3MEHEHHH W
pe3yIbTaTOB SKCIIEPUMEHTA,

OTNHCaHNe N3MEHEHUH, MPOU3OIIEANINX C BEIIECTBAMH,

(dbopMyTHUpOBKa BBIBOAOB U3 SKCIIEPUMEHTA,

CO3/IaHME pHUCYHKA OKCIIEPUMEHTAIbHOW YCTAaHOBKM ¥ COCTaBIICHHUE
YPaBHEHUSI pEaKIUH.

B nponecce mnpoBeneHHs OE€MOHCTpalMid, ydalldecs OCBauWBaIOT ATarlbl
MPOBENICHUSI OIbITa, MOATOMY HaumbOoJjiee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCAaHUE OMbITAa YYWUTEIEM, a MCIOJIb30BaHHE 3BpUcTHUEecKOW Oecenpbl. [lpu
peanu3aIuy Takoro CIieHapusi 1aKe HE OYEHB CJIOKHBIN OTBIT 3aHUMAET JJOBOJBHO
MHOTO BPEMEHM, HO CJEeIOBaHHE €My TMO3BOJseT OOeCneYuTh MOHUMaHUE
OOyYarOIIMMHUCSI TPUEMOB HAyYHOTO TIO3HAHUS M HCIOJIb30BaHHE HX YK€ B
CaMOCTOSITENTLHOW JESITEIbHOCTH B TPOIECCE YUYEHWYECKOTO HKCIepuMeHTta. Ha
HAYaJbHOM JTamne u3ydeHuss xumuu (B 8-9 Kimaccax) MMEHHO TaKOW TMOIXOJ
MO3BOJIAET  JOCTUYh  MAaKCUMANbHOH  I(PQPEKTUBHOCTH  OT  TPOBEIACHHUS
7a00paTOPHBIX M MPAKTHYECKHX paboT, a Takke CHOPMUPOBATH Yy YYAIIUXCS
OTBETCTBEHHOE OTHOIIICHHE K SKCTICPUMEHTY.

[Ipy oOllCHMBaHMM YYEHUYECKUX MPaKTHYECKUX paboT I1enecooopa3Ho
YYUTHIBATH TOJXOJIbI, UCIIOIB3YIONIUNE B DK3aMEHAIIMOHHBIX Marepuajiax. Tak, B
HaCTOsIIEe BpeMmsI npejyaraeTcs AKCIIEPUMEHTAJIbHOE 3a/1aHue,
npeaycMaTpuBaloliee BHIOOP JBYX BEIIECTB U3 TMSATH MPEAJIOKEHHBIX H
POBEJCHUE C HUMHU PEAKLUN, OTPaXKAIOUIMX XUMUYECKUE CBOMCTBA YKAa3aHHOTO B
ycIoBUM 3afaHus BemecTBa. OlleHUBaHUE UET Ha OCHOBAaHUHM OTYETa yUYEHHUKA O
nmpojieIaHHOW paboTe (YypaBHEHHsI PEakiluid, BBIBOJALI O HAOMIONCHUSX) U HA



OCHOBAaHUHM NPSIMOrO HAOMIOACHUA 32 JCHCTBUSIMH Yy4Y€HUKA IO IPOBEICHUIO
onbITOB. [Ipy 3TOM BBIIENAIOTCS 3Talbl 0TOOPA BEUIECTB U CMEIIMBAHUS BELIECTB
B COOTBETCTBUU C IYHKTaMU MHCTPYKIUH K padoTe.

BaknelmymM HanpaBieHHEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh UCIOJb30BaHUE LM(PPOBOM Jaboparopuu, KOTOpas
MO3BOJIIET OPraHU30BATh XUMHUYECKHM SKCIEPUMEHT Ha MPUHIUIHAIBHO HOBOM
YPOBHE, MEPENTH OT KAUECTBEHHOM OLIEHKH HA0JII0JIaEMBIX SIBJICHUM K CHCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepucTuk. [lpu pabore ¢ garTumkamu mUPpOBOit
nJaboparopun oOecrieunBaeTcs aBTOMaTH3UPOBAHHBIN cOOp U 00padoTKa JaHHBIX,
XOJl DKCIEPUMEHTa MOXXET OTOOpaXkaThCsi B BHJE TpadUKOB MU TOKa3aHUM
prUOOPOB, a pPe3yJabTaThl IKCIEPUMEHTOB MOTYT COXPaHATHCS JIUTEIBHOE BPEMSI.
Haubonee akTyaJlbHbIM JJII XUMHH SIBJIIETCS TEPEXOJ K KOJIMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBI  MOXHO MPOWUIIOCTPUPOBATH  CJEAYIOLIUMU
IpUMEPAMU: M3YYEHHE CTPOECHHUS IUIaMEHM, omnpezesneHne pH B pas3HbIX cpenax,
ONpPENEICHNE CKOPOCTH pEaKUMM, W3yYCHHE BIMSHUSA KOHLEHTpAUUU U
TEMIIEpaTypbl HA CKOPOCTh PEAKIUY.

[udposas nabopaTopusi MO3BOJIAET PEATM30BATh MEKIPEIMETHBIE CBA3H C
APYTUMH  IPEAMETAMH  €CTECTBEHHOHAYYHOTO  IMKJA, IIOCKOJIBKY  J1aeT
BO3MOXXHOCTb ~ BBINIOJIHATh MHTETPUPOBAHHBIE yuyeOHBIE MCCIEJOBAHUS IO
€CTECTBEHHBIM HayKaM, NpPHUMEHSATh M OCBauBaThb JJIEMEHTBI CTATUCTUKU H
MH(OPMAIMOHHBIE TEXHOJOTUH.



IMPUMEPHBIV NEPEYEHB

[Ipunoxenune Ne 6

K MeToan4ecKuM peKoMeHAaIHsAM

OBOPYJIOBAHUS, PACXOHBIX MATEPHUAJIOB, CPEACTB OBYYEHUS U BOCIIUTAHUA U151 CO3JAHUA U
OBECHEYEHHWS ®YHKIIMOHUPOBAHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOHU U
TEXHOJOT'MYECKOK HAIMIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3ALIUSAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJIO)KEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HaumenoBanue
000py10BaHust

KpaTKne NMPUMEPHBLIE TEXHUYECCKHE XaPAKTCPUCTUKH

Kosm4ecTBO eqMHUIL 1JIsT
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISTIOLMXCS

MaJOKOMIIVIEKTHBIMH, €/1.

H3M.

KosmmvecTBo equHUI 1JIsK
001e00pa3oBaTeIbHbIX
OpraHu3aNuii, ABJISTIOIIAXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

ECTeCTBeHHOHay‘lHaﬂ HAINPpaBJCHHOCTD

1.

Oo0uree odopynoBanme (pusnka, XuMusi, 0M0JIOTHs)

1.1.

[Mudposas
naboparopus

yueHnueckas (pusuka,
XUMHUS, OMOJIOTHS)

[ndpoBoii AaATYMK ITEKTPOIPOBOAHOCTH

[Mudposoit natunk pH

[{udpoBoii JaTYUK MOIOKEHUS

[Mu¢poBoit JaTunK TemMIepaTypsl

[Mudposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnorpadpuueckuil 1aTInK

Beckl anexktponnsie yueousie 200 r

Muxkpockor: nuppoBoii WK ONTHYECKUH ¢ yBenrndeHueM ot 80 X
Habop 1151 U3roToBIIEHNS MUKPOIIpENapaToB

MuxponpenapaTsl (Ha60Op)

CoeauHHTENBHBIE IPOBOJIA, IPOTPAMMHOE OOECTIeueHUE, METOUUECKHE
yKa3aHus

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIIBITOB I10 MEXAHUKE
KOMILIEKT COIYTCTBYIOIIUX JJIEMEHTOB ISl OIBITOB IO MOJIEKYJISIPHOM




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

buzuke

KOMIUIEKT  COIYTCTBYIOIIIUX
AIIEKTPOAMHAMUKE

KOMIUIEKT COIYTCTBYIOLIMX JIEMEHTOB JJISl OIIBITOB 110 ONTHKE

3JICMCHTOB JJIA OIIBITOB

1o

1.2.

KomruiekT mocyabl u
000pyI0BaHUS TUTSt
YYEHUUYECKUX  OIBITOB
(pusuka, XUMUS,
OHoJIoTHs).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka Juid COKUTaHUS BEUIECTB

Crynka dapdopoBasi ¢ TECTHKOM

HaGop 6anoK /1t XpaHeHus TBepAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((pi1akoHOB) JUTst XpaHEHHs pACTBOPOB PEAKTHBOB
Hab6op mpubopox (ITX-14, I[1X-16)

[Tpubop 11 nosydeHus razon

CnuproBka

I'oprouee i ciUPTOBOK

OunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka crekyssHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yameuka /7151 BRITApUBaHUS (BBITAPUTEIbHAS YaIIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBIN)

Boponka crexiisiHHas (Masias)

Crakan crexnssHHBIH (100 M)

["azooTBOTHAS TPyOKa

3 .

2 IIT.

BHOJIOI'UA

2.1.

Kommekt
MpenapaTroB
JEMOHCTPALIMOHHBII

BJIaXXHBIX

Ha3HAYCHHE: ICMOHCTPAI[OHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETUYHAA KPBIIIKA: HATMYUC,
KpEIUICHUE IKCIIOHATA: HAINYHE,
KOHCEPBHPYIOIIEE BEIIECTBO: HAJIMYHE,
HaKJICiiKa ¢ HAMMECHOBAHUEM: HAJIYHE.

1 mrr.

1 mrr.




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
HaumeHnoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHEe XapaKTePUCTHKH
o0opyaoBaHus SIBJISIIOLIMX CSI
MaJIOKOMILIEKTHBIMH, e/l

HU3M.

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

He MeHee 10 npenapaToB U3 NPUBEIEHHOIO HUXKE CIIUCKA:
Bnaxxusrii npemapar "be33yoka"

Bnaxuslii npenapar "'agroka”

Bnaxusiii npenapat "BryTpeHHee cTpoeHre OproXOHOTroro MoJuTtocKa"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl'”

Bnaxubiil npenapat "BHyTpeHHee cTpoeHue aArymku"

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne nTUib!"

Brnaxusrit npenapar "BuyTpenHee cTpoeHue poiObr"

Bnaxusiit npenapar "Kapacp"

Brnaxusiit npenapar "Kopenb 6060Boro pactenus ¢ KixyoeHbkamu'"
Bnaxusiit npenapar "Kpeserka"

Bnaxusiit npenapat "Hepeuga"

Bnaxwuslii npenapar "Pa3zButue KOCTUCTOM pbIObI"

Brnaxusiil npenapar "Pa3zsurne kypuuns!"

Bnaxusiit npenapar "Cundomenyza”

Brnaxssiit npenapar "Tputon"

Bnaxxnsrit npenapar "Uepenaxa 6onotHas"

Bnaxxnsit npenapar "Yx"

Bnaxusiilt npenapar "Amepuna"

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

OCHOBA JJIs1 KpeIUIeHUs: repOapHbIi JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

He MeHee § repOapueB U3 NMPHUBEIEHHOTO HIKE crnucka: Hasznauenwue:
JEMOHCTPALIMOHHOE,

OCHOBA JIJIs1 KpeTIJIEHUsT: TepOapHBIi JINCT, I mr. I mrr.
CIIMCOK 2KCIIOHATOB: HAJIM4YNE

He MeHee § repOapHeB U3 MPUBEIECHHOTO HUXKE CIIHCKA:
['epOapuii "JlepeBbst 1 KyCTapHUKH"

I'epGapwit "lukopacTymiue pacteHus"

I"'epOapuii "KopmoBsie pactenus"

Kommiekr repGapues
JEMOHCTPALIMOHHBII




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

I'epbapuii "KynbTypHble pacTeHus"

I'epGapuii "JlekapcTBeHHBIC pacTeHUS"
I'epGapuii "MenonocHble pacTeHus"

I'epGapwuii "Mopdosiorus pacreHuin"

['epbapuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhble coobmecTa'
['epGapuii "CenbCKOX035IICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHus"

['epGapwuii kK Kypcy OCHOB 10 00111Ie# OnoIoTrun

2.3.

Kommnekr komnekumit
JEMOHCTPALIMOHHBIN
(mo  pa3sHBIM TeMaM
Kypca OHOJIOTHH )

HazHaueHnue: 1eMOHCTpPaALIMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HAaIU4ue,

HaKJICHKU C HAUMEHOBAaHUEM: HAJIMYHE

He MeHee 10 KoyeKkuii u3 NpUBEIEHHOT0 HUKE CIIUCKA!
Komnnekuus ""onocemeHHbIE pacTeHUS"
Komneknus "O6urtaTenu Mopckoro qHa'"
Komnekuus "llaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTps0B
HAcCEKOMBIX: He MeHee 4

Konnexuus "IIpuMeps! 3aIUTHBIX TPUCTIOCOOIEHHUHN Y HACEKOMBIX"
Komnexknust  "IlpucnocoOutensHble  U3MEHEHHS B KOHEYHOCTSAX
HACeKOMBIX"

Konnekuus "Pa3BuTre HaCEKOMBIX € HEMOJIHBIM IIPEBpaLlCHUEM "
Komneknns "Pa3BuTre HaCEKOMBIX € ITOJHBIM ITpeBpanieHueM"”
Komnexnug "Pa3surue nmeHuis"
Kosexmnus "Passurie 6a00uxu"
Komnexnus "PakoBUHEBI MOJIJIFOCKOB'
Kosexmnus "CemeiictBa 0abouex"
Konnekuus "CemelicTBa xykoB"
Komnexmus "Cemena u mwioasr"
Komnekuus "®opma coXpaHHOCTH MCKOMAEMbIX PACTEHUH U )KMBOTHBIX "

HACeKOMBIX" KOJHMYECTBO

1 .

1 .




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

Habop mnaneonronormueckux Haxonok '"IIpoucxoxneHue dvemoseka'
KOJIMYECTBO MOJEIIEN: He MeHee 14

XUMUA

3.1.

JeMoHCTpalimoHHOE
o0opynoBaHue

CocraB KOMIUIEKTA:!

Cronuk nogbpeMubii HasHauenue: cOopka yueOHBIX yCTaHOBOK,

pasmep crosiemHUIbl: He MmeHee 200%200 MM,

MJIaBHBIN TOIBEM C TIOMOIIBIO BUHTA: HATUYHE

IITaTus JEMOHCTPALIMOHHBIN XUMHUYECKUN: Haszunauenue:
J€MOHCTpalus IpuOOPOB U YCTaHOBOK,

OT10pa, CTEP)KHU, JTANKU, MY(ThI, KOJIbIIa: HATUYHE,

BO3MO>KHOCTh 3aKpEIUICHUS AJIEMEHTOB Ha Pa3IM4HOM BBICOTE: HAJIUMUKE
Anmapar nans  OpoOBENEHUs XUMUYEeCKHX peakumit: Hasnauenwue:
JIEMOHCTpALNS XUMHUYECKUX PEaKIui,

MOTJIOTUTEIIb NTAPOB U T'a30B: HAIMYHKE,

MaTepuai KoJObl: CTEKIO

HabGop s snexTponmn3a AeMOHCTpalMOHHBIA: Ha3zHaueHue: usydeHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPA,

€MKOCTb: HaJINuue,

AIIEKTPOJIbl: HAJTMUHE

Kommiekt  mepHbIx  kom®d  mamoro  oOwbema:  Hasnauenwe:
JIEMOHCTPAIIMOHHBIE OTIBITHI,

00beM k0110: oT 100 M go 2000 mut,

KOJIMYECTBO K00: He MeHee 10 miT.,

MaTepHai Kojo: CTeKJIO

Habop ¢nakonos (250 — 300 mut [y XpaHEHUS] paCTBOPOB PEAKTUBOB).
Hasnauenue: xpaHeHne pacTBOPOB PEAKTHBOB,

KOJU4ecTBO (piiakoHOB: HE MeHee 10 miT.,

MaTepuain (rakoHOB: CTEKIIO

npoOKa: HaIM4Ine

[TpuGop Isi ONBITOB MO XUMHHA C JJEKTPUYECKUM TOKOM

1 mrr.

1 .




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOLIMXCHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. H3M.
(;1abopaTopHBIit)
[Tpubop U1 WLIIOCTpalMK 3aKOHA COXPAHEHUsI MACChl BEIECTB: COCY
JlangonpTa: HanM4ue,
npoOKa: HaIH4ue,
TUI Iprbopa: JEMOHCTPALMOHHbIN
JenutenbHast BopoHka: Ha3zHaueHue: paszeneHue JABYX KHIKOCTEH IO
IJIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
VYcraHoBka 1 neperoHku BemiecTB: Hasnauenuwe: nemoHcTpanus
OYHUCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOVIIbHUK ISl OXJIQXKICHHS, AJUTOHXK, PoOKa: HaIN4He,
JUIMHA YCTaHOBKH: HE MeHee 550 Mmm
[TpuGop Asns Mony4eHUs Ta30B: HA3HAYEHHE: MOJyYEHUE ra30B B MaJbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE MeHee 6 TpeIMeTOB
bans komOuHMpoBaHHas nabopaTopHas: baHs BoisHas: HaIM4ue,
KOJIbIIa CMEHHBIE C OTBEPCTUSIMU Pa3HOI0 AMAMETpa: HAJIM4HE,
IUIMTKA DJIEKTPUUYECKAs: HATMUUE
®dapdopoBas crynka ¢ mnectukoMm: HasHaueHue: miisi pa3MellbueHUs
KPYIHBIX (ppakiuii BelecTB U MPUTOTOBJICHUS OPOIIKOBBIX CMecei
KommuexT repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMIUIEKTA:
Ha6op «Kucnote» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «I'uapokcuab» (ruapokcuy Oapusi, THIPOKCHUA  Kaius,
KoMmuiext xumuueckux | FAPOKCH KaTbLHS, THAPOKCHT HaTpHUsl)
3.2. Habop «Oxcuapl MeTamuioBy» (QTIOMUHUS OKCHJ, Oapusi OKCHJ, *kKele3a 1 mr. 1 mr.

pEaKTHUBOB

(ITI) oxcumna, xampmus okcua, MarHus okcupa, meau (1) okcwma, muHKa
OKCH/T)

Habop «lllenounslie U 1mie104HO3EMETbHBIE METAIUIBD) (JINTUH, HATPUH,
KaJIbITAN )
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Habop «Metamib (aIroMUHUM, )KeI€30, MarHuii, MeJb, IIMHK, OJIOBO)
Hab6op «lllemounple U mIeI0YHO3EMEIbHBIE METAUIB» (JTUTUH, HATPHUH,
KaJIbITAN )

Habop «OrneomnacHeie BemiecTBa» (cepa, ¢ocdop (KpacHbIi), OKCHI
tocdopa(V))

Hab6op «I"amorens» (noma, 6pom)

Habop «l'anoreHuap» (aaOMUHHSA XJOpPUJA, aMMOHUSL XJOpHA, Oapus
xyopun, xenesa (III) xmopua, kanus Hoaund, Kamus XJIOPUI, KaJIbLUS
XJIOpUA, JUTHS Xjiopuna, maraust xjopun, meam (II) xmopwma, Hatpus
Opomuz, HaTpust GTOPUJ, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Ha6op "Cynwdater, cymbdunbl, cynbdurel" (amrOMUHHS Cyibdar,
ammonust cyibdat, xenesa (II) cynbdun, xenesa (1) cynedar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansra (II) cynsdar, maraus cynbdar, meau
(IT)) cynbdar 6e3Boausiii, meau (II) cynedar 5-TH BOAHBIN, HaATpuUs
cynbdua, HaTpus cylnb(uT, HaTpus Ccyiab(aT, HaATpuUs TUApocyibdar,
HUKeNs Ccyiabdar

Habop "KapOonatsl" (aMMoHMs KapOoHat, kanus kapOonat, meau (II)
KapOOHAT OCHOBHOM, HATpHUs KapOOHAT, HATPHUS TUAPOKApOOHAT)

Habop "®ocdarer. Cunnkarsl” (kanust MoHOTuApoopTodocdat, HaTpus
CHJIMKAT 9-TH BOAHBIN, HaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
qurusipodocdar)

HaGop "Awneratsl. Ponmanuasl. CoenuHeHus xenesza" (kamus arerart,
kamusi peppo(ll) rekcaumanun, xanust geppo (III) rexcaunronuy, xanus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Hab6op "Coeaunenust mapranua" (kaausi nmepManranar, maprasia (IV)
okcun, mapranna (II) cynegar, Mapranma xaopum)

Hab6op "Coenunenus xpoma" (aMMOHHUSI OUXpOMAT, Kalldsd AUXpoMarT,
Kanus xpomar, xpoma (III) xmopua 6-Tu BogHBIIN)

Ha6op "Hutpatel" (aqtoMuHHSI HHUTpAT, aMMOHHUS HHTpAT, Kalud
HUTpAT, Kajblusg HuTpaT, Meau (II) Hutpar, HaTpus HUTpat, cepedpa




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

HUTpAT)

HaGop  "Wumukatopel"  (TakMOHWJ,  METWJIOBBIA  OpaHKEBBIMH,
denondranenH)

Ha6op "Kucnopoaconepkamue opraHuyeckue BermecTBa" (areToH,
DIMIEPUH,  JAUATWIOBBIM  3dup, cnupT H-OYTWIOBBIH,  CIOHUPT
W30aMUWJIOBBIM, CHOUPT W300YTHIOBBIM, CHOUPT ATHIOBBINA, (HeEHO,
(dopMauH, STUIECHIJIUKOJb, YKCYCHO-3TUIIOBBIN 3QUp)

Ha6op "YrneBogopoas" (6eH31H, rekcaH, He()Th, TOTYOJI, IUKIOTeCKaH
)
Ha6op "Kucnotel opranuyeckue" (KUCIOTa aMHUHOYKCYCHasi, KMCIIOTa
OeH30iiHasg, KuCIOTa MacisHas, KHCIOTa MypaBbUHas, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAS, KHCIOTa CTEAPUHOBAS, KUCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)

HaGop "YrieBoabl. AMUHBI" (aHWIMH, AQHWJIMH CEpPHOKHUCIBIA , JI-
[JII0K03a, METUJIAMUH THAPOXJIOPU] , caxaposa)

3.3.

KommnekT KoNIeKIun
W3 CIIMCKA

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

BU/J] YIIAaKOBKH: KOpOOKa,

ONMCAHHE: HATUUUE

CocTaB KOMILIEKTA:

Komnexnusa "Bomgokaa"

Konnekuus "KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepadoTku”
Komnexnus "MeTtanibl ¥ ciiaBbl"

Konnekuust "Munepains! 1 ropusie nopoast” (49 BuoB)
Komnexuus "Munepanbhble ynoOpenus"

Konnexuus "HedTh 1 npoaykTsl ee nepepaboTku”
Komnexnuga "Ilnactmaccer”

Komneknusa "Tonauso"

Konnexkuus "UYyryHn u crans"

Komnexnnsa "Kayayk"

Konnexuus "lkana tBepaoctu”

1 mrr.

1 mrr.
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HaGopel nns8 MopenupoBaHHsS CTPOEHHUSI OPIaHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.
4. | ®DU3UKA

CocraB KOMIUIEKTA:!
[IIratus JIEMOHCTPALIMOHHBIN: Ha3nauenue: IIPOBEJICHUE
JIEMOHCTPALIMOHHBIX ONBITOB, OCHOBAaHUE, CTEP’KEHb, JIANKH, KOJbIA,
My(TbI: HAIUYNE
CTONUK NOIBbEMHBII:
Tum cTonuka: yaeOHbI/1abopaTOpHBIH,
010pa, CTEP>KEHb BUHTOBOW, BUHT PEr'YJIMPOBOYHBIN: HAIIMYHKE,
(GYHKIMS OJbEMA U OIYCKaHUs CTOJMKA: HAIUYUE
M cToYHMK TOCTOSIHHOTO M IEPEMEHHOI0 HanpsikeHus: Haznauenue: st
MUTAHUS PETyJUPYEeMbIM TEPEMEHHBIM U  TOCTOSHHBIM  TOKOM
IIEKTPUUYECKUX CXEM,
yacrtota, I '11: 50,

Ob6opynoBanue Ui | moTpedsieMast MOIIIHOCTh, BA: 10

4.1. | nIeMOHCTpaAIMOHHBIX ManomeTp JKHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnwe: s 1 . 1 .
OTMBITOB u3MmepeHus: nasieHuss 10 300 MM BOJSHOTO CTONO0A BBHINIE M HUXKE

aTMOoc(epHOro J1aBJICHMUSI,

crexsisinHas U-o0pa3Has TpyOka Ha MMO/ICTaBKe: HaJIM4ue

Kamepron Ha pe3oHaHCHOM simuke: HasHaueHwe: [UIS TEMOHCTpAIUH
3BYKOBBIX KOJieOaHUI 1 BOJIH,

JIBa KAMEPTOHA Ha PE30OHHUPYIONINX SIMKAX: HAJIMIHUE,

PE3MHOBBINM MOJIOTOUYEK: HATUUNE

Hacoc BakyymHbI C anekTponpuBogoMm: HaszHaueHue: co3maHue
pa3psHKEHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE JKUAKOCTH TPH MOHMKEHHOM IaBJICHUH, BHEIIHEE U
BHYTPEHHEE JTaBJICHUE U Jp.

Tapenka BakyyMHas: HazHaueHne: 1eMOHCTpaus ONBITOB B 3aMKHYTOM
00BeEME C pa3pesKeHHBIM BO3IYXOM,
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OCHOBaHHE C KpaHOM, KOJIOKOJI H3 TOJICTOIO CTEKJIa, DPE3UHOBAs
IPOKJIAIKa, JEKTPUUECKUI 3BOHOK: HAJIM4ne

Benepko Apxumena: Haznauenue: neMOHCTpanusi I€UCTBUS KUIKOCTH
Ha MOTPY’>KEHHOE B HEE TEJIO U U3MEPEHUE BEJIMUYUHBI BHITAIKMBAIOLICH
CUJIBI,

BEIEPKO, TEJIO LMIMHIPUYECKONH (OPMBI, MPYKUHHBIA JUHAMOMETD:
HaJlIu4yue

OruuBo Bo3aymHoe: Ha3HaueHue: JeMOHCTpalus BOCIIAMEHEHHS
rOprOYei CMecH MpH €€ OBICTPOM CIKATUH,

TOJICTOCTEHHBIM LMJIMHIpP, IOPLIEHb HAa METANIMYECKOM INTOKE C
PYKOSITKOM, OJICTaBKA [yl LWIMHIpA: HATUYKE

[Tpubop 1 nIEeMOHCTpalMM JaBieHUs B KUAKOcTU: HazHaueHwue:
JEMOHCTpAIHs N3MEHEHHS JJABJICHUS C TITyOMHOHN OTPYKEeHHUS,

JaTYUK JaBJICHUS, KPOHIUTEHH JUIsl KPEIUIeHWs Ha CTeHKEe Ccocyja:
HalIu4yue

[Tpubop ans nemMoHcTpanuu aTMoc(hepHOro AaBieHUs (Maraedyprckue
nonywapus): Ha3zHadenuwe: gemMoHcTpanus CHIbl  aTMoOc(epHOro
JTaBJICHUS,

JIBa Pa3bE€MHBIX METAINIMYECKUX MOJYyIIapUsl ¢ MPOYHBIMU Py4YKaMH U
XOPOUIO NPUIIITH(OBAHHBIMHI KpasiMH, HUIIENIb C KpaHOM: HaJIM4ue,
CO3/1aBaéMO€ BHYTpPHU IIAPOB BaKyyMMETPHUECKOE JaBJICHHUE: HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3phiBarolee ycrine: He Menee 90 H

HaGop Ten paBHoro oObema: HasHaueHue: ansi ompeneneHuss M
CpPaBHEHMsI TEIJIOEMKOCTH U IUIOTHOCTH  Pa3iM4YHbIX  TBEPABIX
MaTepHasoB,

LHWIMHJIPBI U3 Pa3IMYHBIX MaTepUaIOB: HE MeHee 3 IIT.,

KPIOYKH JUIsl OJBEIINBAHUS LIUIMHPOB: HAJTMYUE

HaGop Tenm paBHoit wmaccel: Ha3snauenwe: nnsi omnpenencHuss u
CPaBHEHMIO IJIOTHOCTH Pa3IMYHBIX MAaTepHAJIOB,
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UUAJIUHAPHI U3 Pa3UYHBIX MAaTEPUAJIOB: HE MEHEE 3 IIT.,

KPIOYKH IS MTO/IBEIIMBAHUS IIMJIMHIPOB: HATUYUE

Cocynel coobOmaromuecs: HasHaueHue: IEeMOHCTpaIus OJUHAKOBOTO
YPOBHSL OJHOPOJHOM KUAKOCTU B COOOLIAIOMIMXCA MEXKIy COOOi
cocynax pasHoi (popMmHl,

COOO0IIarOIIMECs CTEKIITHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJICTaBKa: HATMINE

Tpybka Hpiorona: Ha3nadyenue: neMOHCTpanusi OJHOBPEMEHHOCTH
MaJICHUsI Pa3TUYHBIX TEJI B PA3PEKEHHOM BO3yXE,

GYHKIMS TOIKITIOYEHHS K BAKYYMHOMY HAcoCy: Hallu4ue,

JnHa Tpyoku: He MeHee 80 cM.,

PE3WHOBBIC TPOOKH, HUMIIETh: HAIUYHE,

KOJIMYECTBO TEJ B TPYOKE: HE MEHEE 3 IIIT.

[Tap [MTackans: Ha3zHauenue: qeMOHCTpauus nepesadyd mpou3BOIMMOro
Ha JKUJKOCTbH JIaBJICHUSI B 3aMKHYTOM COCYJIe, IEMOHCTpAIHS MOabeMa
KUAKOCTHU TOJT AeHCTBHEM aTMOC(epHOTro 1aBIeHUS,

METaJUIMYECKUI HWJIMHIP C ONpaBaMM, MOPIIEHb CO IITOKOM, TMOJIBII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HATUYHE,

JUTMHA IIMHJIpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee § cM

[ITap c¢ kosbrom: Ha3znaueHwe: neMOHCTpalus pACIIMPEHUS TBEPAOTO
TeJa MpU HarpeBaHuu,

MITaTUB, METALUTNYECKOE KOJBIIO C MY(TOH, IIap ¢ IENOYKON: HATUIne,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETD I1apa: HE MeHee 25 MM

HunuHapsl CBUHLOBBIE €O cTpyroM: Ha3zHaueHue: JeMOHCTpalus
B3aUMHOTO TIPUTSKEHUS MEXKTY aTOMaMHU TBEPABIX TeE,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 WIT.,

MaTepuas WJIXHIPOB: CTAJlb U CBUHETI,

KPIOYKH JJIs MOJABEIINBAHUS: HAIUYHUE,
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CTpYT, HaIpaBJIsIoIIas TpyOKa: HaIM4IKe

[Tpubop Jlenna: Has3nauenue: [uIg HCCIEIOBAHUSA 3aBUCUMOCTH
HAIpaBJIEHUS MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHUTHOI'O TIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO ATFOMMHHUEBBIX KOJIEll: HEe MeHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI: HAJTNUHE

Maruut JyrooOpasHbIii JIEeMOHCTPaIlMOHHBbII: Ha3znauenue:
JIEMOHCTpALMs CBOMCTB IOCTOSIHHBIX MarHuTOB,

TUI MarHUTAa: HAMarHUYEHHbIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MEHee 2,

0003HaueHKE MOJIOCOB MarHuTa: HaJIUu4yKue

Marnut 1OJ0COBOM  JIeMOHCTpalMoOHHBIA  (mapa): Hasnauenwe:
JIEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHuTOB,

TUIl MarHWTa: HaMarHWYeHHbIH OPYCOK MPSIMOJIMHEHHON (HOPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHNE MOJIFOCOB MAarHUTa: HATMYUE

Crpenku MarHuTHble Ha IuTaTtuBax: HasHadeHue: neMOHCTpanus
B3aMMOJICHCTBYUSI  IOJIFOCOB ~MAarHUTOB, OpUEHTAllUM MarHuTa B
MarHMTHOM IIOJI€,

HaMarHW4YeHHasl CTpeJiKa: HaJu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIN4ne

Habop nemoHcTpanmoHHslii "InekTpocTaTika" (3JIeKTPOCKOMNHI (2 mIT.),
cynTtaH (2 mT.), majoYKa CTEKJSHHAS, Majloyka YOOHUTOBAsSI, ITATHBBI
u3onupyomue (2 mr.)

Mammna  snexkTpodopHas  WJIM  BBICOKOBOJBTHBIH  HMCTOYHUK:
Ha3nauenue: i1 NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHIIMaNa U MOJy4eHUsI HCKPOBOT'O pa3psia,

JICKU Ha CTOMKax: HAJIM4HE,
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KOJINYECTBO JICHIEHCKMX 0aHOK: HE MEHee 2,
MOJICTaBKa: HaJIU4He
Kommekt npoBogos: imua: ne menee 500 mm - 4 wt , 250 MM - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: IS MOJKIIOYEHUS JI€MOHCTPAIMOHHBIX
npuboOpoB ©  000pyIOBaHHMS K HWCTOYHHKY TOKa, I COOPKH
AJICKTPUYCCKUX IIETIeH, BKJIIOYas 3JeMeHThl U3 paboTel "[locTosHHBII
ANEKTPUUYECKUN TOK"
[lITaTuB J1abOpaTOPHBINA C ACpKATEIIMU
BECHI JJIEKTPOHHBIE
MEH3YpKa, rpezaen usmeperus 250 mi
nuHamometp 1H
nuHamometp SH
UUJTUHAP CTAIbHOM, 25 cMm3
UUJIUHAP aTFOMUHUEBBIN 25 cm3
HUATUHAP aTIOMUHUEBBIN 34 cm3
WIMH]IP MIACTUKOBBINA 56 cM3 (a7s m3MepeHusl CUIbl ApXrumesa)

Ob6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX paboT u | npyxuna 10 H/m

4.2. | yueHnuyeckux omnbIToB | Tpy3sl o 100 r (6 mT.) 8 mr. 4 .

(Ha 0a3e KOMIIIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAeT Maccy ¢ marom 10 r

MepHas JICHTa, THHECHKA, TPAHCTIOPTHP

OpYCOK ¢ KPIOYKOM M HUTBHIO

Harpasysitomas JiuHo He MeHee 500 mm. J[okHBI ObITH 00ecTIeueHbI
pa3Hbie K03 (OUIIMEHTHI TPeHUS OpyCKa MO HATPABIISIOMIEH

CEKYHJIOMED AJIEKTPOHHBIN C TATYMKOM

HATPABIISIONIAS CO IITKATON

OpYCOK JIepEeBSHHBIN C ITYCKOBBIM MarHUTOM

HUTSHOW MasiTHUK C TPY30M C IYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
W3MEHEHHS JUIMHBI HUTH

pbIyar
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0JIOK MOJIBUXKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETP

WMCTOYHHK TUTAHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENb C BBIXOIHBIM
HampspbkeHueM 36-42 B wim  OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEryJIUPOBKHU BBIXOIHOTO HAIIPSIKEHUS

BOJILTMETp JIBYXIIpenenbHblii (3 B, 6B)

amnepMerp aByxnpeaenbHbiil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIN pe3uctop (peoctat) 10 10 Om
COEIMHUTEINbHBIE TPOBOJA, 20 mIT.

KITIOY

Ha0Op NPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparomas n1uH3a, pokycHoe paccrossaue 100 mm
cobuparonias J1H3a, GoKycHoe paccTosiHue SOMM
pacceuBaroiast 1uH3a, GOKYCHOE pacCTOSHUE -75MM
SKpaH

ONTHYECKasl CKaMbsI

cnang «Mopnenb npeameray

OCBETHUTETh

MOJYUMIUHAP € MJIAHIIETOM C KPYTOBBIM TPAHCIIOPTUPOM
[Tpubop 11 M3ydeHus ra30BbIX 3aKOHOB

Kanumsiper

Hudpaxuonnas peurerka 600 mTpruxoB/MmM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkano

JlazepHas yka3ka
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[Tomstponn B pamke
Illenu FOura
Karymika MoToK
bnox nuonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky Jxene3Hble B 0aHKe
TexHoJiorn4YecKasi HANPABJIEHHOCTh

PoGororexnuueckuit HaOOp npeaHa3HAYeH Ui M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JII0OB U MEXaHH3MOB, HEOOXOIUMBIX s
CO31aHUs pOOOTOTEXHUYECKUX YCTPOMCTB.
HaGop mnpencraBinser coOOH KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Boaser coOupare (M HpOrpaMMHpOBATH COOMpaeMble
MOJIEJIH ), U3 AIIEMEHTOB, BXOSIINX B €r0 COCTaB, MOJIEIN MEXAaTPOHHBIX

. U poOOTOTEXHUYECKHMX  YCTPOMCTB €  aBTOMAaTHU3UPOBAHHBIM

OO6pa3zoBaTeabHBII .
yIpaBjI€HUEM, B TOM YHUCII€ HA KOJECHOM XOJy, a TaK)Ke€ KOHCTPYKIUH,
KOHCTPYKTOP e
1 | upaxmuks  6rnounoro | CCHOBAHHBIX Ha HCTOB30BAHHH mepesad (B TOM 4HcIe YEepBAUYHBIX U 1 wr. | e
pa

IpOrpaMMUPOBAHUS ¢
KOMIUIEKTOM JaTYUKOB

3y04aThiX), a TAKXKE pbIUaroB.
CBETOJMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

KonmuecTBo mopToB BBOAA/BBIBOAA HA KOHTPOJUIEpPE HE MeHee 6
KomndecTBo KHOIOK HE MeHee 4

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

1) mporpamMmmupyemsblii OJOK yHpaBlieHHs, KOTOPBIH MOXET paboTarh
ABTOHOMHO U B IIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) IaTYUK CHUJIBI

Oelloli  IIOICBETKOM Ha




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

4) naTyuK pacCTOSIHUS

5) naT4MK 1BETA

6) akKyMyJisiTOpHast OaTapest

7) I1nacTuKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIFOYasi epOpHpPOBAHHBIC
DJIEMEHTHI: OaKu, KyOUKH, OCH U BaJbl, COCAUHUTEIBHBIC dJICMCHTHI K
OCsSIM, IIECTePHM, MPEIAHA3HAYCHHBIC JUISl CO3JAaHUS YEPBSIYHBIX U
3y04aThIX Tiepead, COCIUHUTEIIBHBIC H KPEIICKHBIC JIEMEHTHI;

7) [TporpammHuoOe oOecrieyeHue, UCTIOJIb3yeMOe IE|
POrPaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX MOJACICH W
YCTPOMCTB, JIOCTYITHO JJIsi CKAYMBaHUs U3 ceTH MHTepHeT

OO6pa3zoBaTeabHBIN
Ha0Op MO MEXaHHKeE,
MCXAaTPOHHUKE )51
pPOOOTOTEXHUKE

KoMmmuiekT 17151 u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKU

HaGop nomkeH ObITh IpeAHAa3HAYEH Ul IPOBEACHUS yUeOHBIX 3aHATUI
[0 3JEKTPOHMKE M CXEMOTEXHHMKE C MEeNbl0 H3ydeHHs Hauboiee
pacIpoCTPaHEHHOM 3JIeMEHTHON 0a3bl, MPUMEHSIEMOM 151 MHKEHEPHO-
TEXHUUYECKOT0 TBOPYECTBA yYalllUXCsl M pa3pabOTKH y4eOHBbIX Mojemneit
po6oTtoB. HaGop 1omkeH MO3BOJATH y4yallUMCsl Ha MPaKTHUKE OCBOUTH
OCHOBHBIE  TEXHOJOTMM  IPOEKTUPOBaHHUS  POOOTOTEXHUYECKUX
KOMILJIEKCOB Ha IpuUMepe y4eOHbIX MOfeNe poOOTOB, a TAKKE U3YUYUTh
OCHOBHBIE TEXHHUYECKHE pELIEHUs B 00JacTH KUOEpPHETUYECKUX H
BCTPAUBAEMBIX CUCTEM.

B coctaB kommiekTa [JODKEH BXOAUTh HA00Op KOHCTPYKTHUBHBIX
AJIIEMEHTOB 11 COOPKHM MakeTa MaHWUMYJISIIMOHHOTO POO0Ta, KOMIUIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB Uil COOpKM MakeTa
MOOUJILHOTO Ppo0OTa U T.II.

B cocraB xomIuiekTa BXOAUT HAOOp 3JMEKTPOHHBIX KOMIIOHEHTOB JJIS
HN3YUCHUA OCHOB JJICKTPOHHUKHW U CXEMOTCXHHKH, a TAKKEC KOMIIJICKT
OPUBOJOB W  JAaTYMKOB  pA3jIMYHOrO TUHA I Pa3paboOTKU
p06OTOTeXHI/I‘—IeCKHX KOMIIJIEKCOB.

B cocTtaB KOMIUIEKTa JOJDKHO BXOIMTH: MOTOPBHI C DHKOJEPOM - HE

1 mrr.

1 .




HaumenoBanmue
o0opynoBaHust

Kpatkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOLIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMIIEKTHBIMM, €.
U3M.

MeHee 2IIT, CEpPBONPHBOZ OONBIION - HE MeHee 4IIT, CEepBOIPHBO
Majblii - HEe MeHee 2T, WH(PpaKpacHBIA JAaTUYUK - HE MEHee 31T,
yJIbTPa3BYKOBOM JaTUMK - HE MEHEE 3IIT, JaT4UK TEMIIepaTypbl - HE
MeHee lmIT, [OaTYMK OCBEIIEHHOCTH - HE MeHee lmT, Habop
AIIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOpBI, KOHJAEHCATOPHI, CBETOIUOIbI
pa3IMYHOTO HOMHMHAJA), KOMIUIEKT  IPOBOJOB JJsi OecraeyHoro
OPOTOTHIIMPOBAHUS,  IJjaTa  OecrmaeyHoro  MPOTOTHUIIMPOBAHUS,
AKKYMYJIATOD U 3apsAHOE YCTPOHCTBO, .

B cocTaB xomIiekTa 10JKEH BXOIUTH IPOrpaMMUPYEMBbIA KOHTPOJLIED,
nporpammupyemsiii B cpeae Arduino IDE mnm aHanmorugHeix ¢cBOOOIHO
pacipocTpaHsIeMbIX cpemax  pa3pabOTKH. [IporpamMmmMmupyemslii
KOHTPOJIJIEP JODKEH 00aaTh MOPTaMU IS TTOAKIIOUEHUS U(PPOBBIX
U aHajoroBbix ycrpoictB, unrepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocTtaB koMIUIEKTa JOMKEH BXOAWTh MOAYJIb TEXHUUYECKOTO 3PEHUS,
MPEJICTaBIISIIOIIMI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOESHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, YyacToTa sapa He
meHee 1.2 I'Tu, o6bem O3V - He menee 512MO, 00beM BCTPOEHHOM
namsTé - He MeHee 81'0), HHTErpHUpOBaHHON KaMepol (MaKCHMalbHOE
paspelieHrne BUIEONOTOKa, nepeaaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHUYECKOH CHCTEMOM. Monyib
TEXHUYECKOTO 3pEHUs JOJDKEH 00JagaTh COBMECTUMOCTBIO  C
pPa3IMYHBIMM  IIPOTPAMMHUPYEMBIMH  KOHTpPOJUIEpPAMH C  MOMOIIBIO
unrepdetricoB - TTL, UART, 12C, SPI, Ethernet. Monynp TeXHHYECKOTO
3peHusl JIOJDKEH WMETh BCTPOEHHOE MpPOTrpaMMHOE oOOecleueHue Ha
OCHOBE OTIEPAIMOHHONW CHCTeMBI Linux, MO3BOJISIIOIIEE OCYIIECTBIATH
HACTPOMKY CHCTEMbI MAIIMHHOTO OOy4YeHHUs MapaMeTpOB HEUPOHHBIX
ceTeil s oOHapyXeHHs OOBEKTOB, OMpPENENICHHUs] MX MapaMeTpoB U
JaJbHENIeH nIeHTUPUKAIIUH.




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOLIMXCHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
KommiekT pomkeH oOecrnednBaTh BO3MOXKHOCTh HW3YUEHHsS OCHOB
pa3paboTKK NPOrpaMMHBIX M amMapaTHBIX KOMIUIEKCOB WH)KEHEPHBIX
cuctem, perieHnii B cepe "HMHTepHeT Bemiei", a Takke pEIICHUN B
o0nacTu poOOTOTEXHHKH, UCKYCCTBEHHOI'O HMHTEIEKTa U MAIIMHHOTO
00y4eHUsI.
KomnbroTepHoe o0opy1oBanue
dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJHu4uue;
Pycckas packiaika KiiaBUaTypbl: HATHYHE,
Juaronaine skpaHa: He MeHee 14 MoiiMOoB;
Paspemenue skpana: He meHee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KoanyecTBO MOTOKOB: HE MeHee §&;
baszoBas TakToBas yactoTa npoueccopa: He menee 1 ['T;
MakcumanbHasi TAKTOBas 4acToTa mpoiieccopa: ne menee 2,5 I'T;
Kbomr-nmamats mpornieccopa: He MmeHee 6 MOaiir;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0ailT;
1 HoyT6yx O0beM nmoaaep>)KUBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3 . 2 .

pacmupenus): He meHee 24 ['0aiT;

O0wem HakormTens SSD: He menee 240 I'0Oaiir,

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MeHee 6 JacoB,

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIATOpOM: He Ooiee 1,6 kT,
Buemnuit unrepgeiic USB crannapra He Hike 2.0: He MeHee ABYX
CBOOOTHBIX.

Buemnuit untepgeiic LAN (B ciiydae oTCyTCTBHS Ha KOpIyce,
npenoctabisaTe Ethernet aganrep USB-RJ-45);

Hannune momyneii u natrepdeiicoB (MCMoIb30BaHNE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI,

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




KoauuecTBo equnum st
001meo0pa3oBaTeIbHbBIX

KoaunuecTBo equHum 1uIst
001meo0pa3oBaTeIbHbBIX

CKaHep, KOIHUp)

TexHoOorHs MevaTH: Jla3epHas
MakcumanbsHoe paspemenue neyatu: He MmeHee 1200x1200 toyexk;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

HaumeHnoBanue OopraHusaunmi, He o
Ne KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUICKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €.
HU3M.
HU3M.
Web-kamepa: Hanuuue;
Manunynsitop "Mbllb'": HaIU4KE,
[TpenycranoBiennas OC ¢ rpaduuecKuM MOJIb30BaATEIIBCKUM
unTepdeiicom, obecrneunBaroias paboTy pacpoCTPaHEHHBIX
00pa3oBaTeNbHBIX M OOMIECHCTEMHBIX IPUJIOKEHUHN: HAJTHUHE.
Tun yctpoiictBa: MOV (pyHKMH 1e4aTH, KOMMPOBAHUSA,
CKaHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
Moy (mpunrep, p y . ’
2 [IBeTHOCTD: YepHO-0O€bIii; 1 wr. 1 .




MNPOPUJIbHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoauuecTBo eqmHHUIL IS

npoguiabHoro KonuyecTBo equHun st
KOMILJIEKTa IIpO(l)l/IJII)HOFO
Ne Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYCCKHUE XaPAKTEPUCTUKH (Oﬁme06pa30BaTeﬂl’H]’Ie KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvu, He (MaJIOKOMl'[JIeKTHbIe
ABJIAKOIIHECH 06me06pa3OBaTenbﬂme
MaJ]OKOMIIJIeKTH])IM), opraHm.aunn), €. U3M.
€. U3M.
BA3OBASI (OBSA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAsl HAIPABJIEHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIKOJIE€ ¥ POEKTHO-UCCIIEA0BATEIbCKON IEATEIbHOCTH yUaIuXCsl.
Kommekranus: becnpoBoiHO#M MynbTUIATYUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auarna3zonoM udmepenus 0...100%
JlaTuMK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
JlaTuuk TemnepaTypsl ¢ JMara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUMANa30HAMHU U3MEPEHHUs He yxe ueM oT ()
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm
1. 10 OMOJIOTHH N 3 mT. 2 mmT.
(yaeHmuecKkasn) JlaTunk TeMIiepaTypbl OKpyKarollel Cpeibl C IUana3oHOM U3MEpPEHUs He

yxe ueM oT -20 1o +40

AKkceccyapsl:

KaGens USB coequHUTENBHBIM

3apsigHOE yeTpoiicTBO ¢ Kabemem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 KCILTyaTaluu 1udpoBoii madbopatopun
[Hudposas Buneokamepa ¢ METAIIIMYECKUM IITATUBOM, pPa3pelIeHe He
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot

YnakoBka




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He

KoanvecTBo equHuL A
npoguiabHoro
KOMILIEKTA
(MaJIOKOMIJIEKTHbIE

ABJISAIOIIHECS o01eodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
€. U3M.
Hanuune pycckos3pMHOTO caiiTa NOAAEPKKH, HAIMYNE BUIEOPOIUKOB.
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT MO XMMHUH HA YPOKaX B
OCHOBHOM IITIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH yUaIUXCsl.
Komruiekranus:
becnipoBoHOM MYITHAATYHMK IO XUMUHU C 4-MSI BCTPOCHHBIMU JTATYMKAMM:
Hatuuk pH ¢ nuanasonom nsmepenus He yxe yem ot 0 1o 14 pH
JlaTuuk BBHICOKOW TeMIepaTyphl (TEpPMONAPHBIN) ¢ JUANa30HOM U3MEPEHUS
He yxe yeM oT -100 go +900C
JlaT4uK 3JIEKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEHUsI He yxe yeM OT ()
1o 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MkCm
JlaTuuk TemmiepaTyphl INIATUHOBBIN C IMAMa30HOM U3MEPEHUS HE yKe YeM
ot -30 o +120C
[udposas nadboparopus ) )
1O XHMHH (yueHmecKas) OtxnenbHbBIE I[aTIII/IK\I’/I. 3 mIT. IIT.
JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM
AKceccyapsl:
Ka6ens USB coeqnHUTENBHBIH
3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauuu LudpoBoit 1abopaTopuu
Hab6op nabopaTtopHoii OcCHacTKH
[IporpamMmmMHoe obecrieueHue
MeTtoaudeckue pekomeHaanuu He menee 40 padot
Hannune pycckosi3pIMHOTO caiiTa mOAAepKKU
Hanuune Bugeoposnkos.
Hudposas nadoparopust | OOGecreynBaeT BBHITIOJHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca (hU3UKH.
o usuke Kommnekrarnus: 3 wr. 2 .

(yuenunueckas)

becripoBoiHON MyJIBTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH JTaTYMKAMU:




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

[udpoBoii gaTyuK TeMIepaTyphl ¢ AUAMA30HOM U3MEPEHUSI HE y)KE YeM OT -
20 o 120C

Hudposoii gaTynk aOCOIIOTHOTO JABICHUS C JUAMa30HOM U3MEPEHUS HE
yxxe yem ot 0 1o 500 xI1a

JlaTuuk MarHUTHOTO TOJIS C TUANa30HOM U3MEPEHHs He yke 4eM oT -80 110
80 mTn

JlaTuuk HampspKEHUA ¢ AMana3oHaMu U3MEpeHUs He yxKe ueM ot -2 110 +2B
oT -5 1o +5B; ot -10 no +10B; oT -15 no +15B

JlaTuuk TOKa HE yxke 4eM ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ IoKa3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOUCTBA:

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

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsaHoe ycTpoiicTBO ¢ kabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHncTpykTop A mpoBeieHus: IKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy Hu(poBoi 1abopaTopuu
[TporpamMmmMHoe obecrieueHue

Meroanueckue pexomenaamnuu (40 pador)

Hanunuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hannune Buaeopoankos.

KoMmnbroTepHoe o0opy1ioBanue

4. HoytOyx

dopm-dakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KIIaBUaTypa: HAJTUYNE;
Pycckas packiagka KiIaBuaTyphl: HaIU4KE;
JlnaroHans 3kpaHa: He MeHee 14 1r0iMOB;
Paspemienne skpana: He meHee 1920x1080 nukcenen;

3 mIT.

2 1IIT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

KonuuecTBo simep mpoiieccopa: He MeHee 4;

KomnyecTBOo MOTOKOB: HE MeHee §;

basoBas TakroBas yacrora npoueccopa: He meHee 1 I'T';
MakcumanbHasi TAKTOBasl 4acToTa mpolieccopa: He Menee 2,5 '
Kami-mamste mporeccopa: He MeHee 6 MOauT;

OO0BeM yCcTaHOBIJICHHOM OTICpAaTUBHOM MaMsTH: He MeHee 8 '0aiiT;
O6beM noepKUBAEMON OTIepaTUBHON NaMSTH (111 BO3MOKHOCTH
pacmupenus): He MmeHee 24 ['6aiit;

O60wem Hakonutels SSD: ve menee 240 I'6aiir,

Bpewmst aBToHOMHO# paboThl OT 6aTapeu: He MeHee 6 4acoB,

Bec HOyTOYKa C yCTaHOBJICHHBIM aKKyMYJIATOpOoM: He Oonee 1,6 kr,

Bremnnit untepgeiic USB crangapra He Hixe 2.0: He MeHee IByX CBOOOIHBIX.

Buemauii uatepdeiic LAN (B ciydae OTCYTCTBHSI Ha KOPITyCe, TPEIOCTABIIATh
Ethernet anantep USB-RJ-45);

Hannune moayneit u naTepdeiicoB (MCNONb30BaHUE IEPEXOIHUKOB HE
npenycmotpero): VGA, HDMI;

becnipoBognas cBsa3p Wi-Fi: Hannume ¢ noanepxkkoii ctangapta IEEE 802.11n,
WA COBPEMEHHEE;

Web-kamepa: Hannuue;

Manunynsarop "Mbllb": HaIU4KE;

ITpenycranosnennas OC c rpaduyeckuM Mosib30BaTeNbLCKUM HHTEpdeiicoMm,
obecneunBaroias paboTy paclpoCTPaHEHHBIX 00Pa30BaTENIbHBIX U
00IECUCTEMHBIX IPUI0XKEHUI: HAIUYHE.

MOV (mpunrep, ckanep,
KOIIUD)

Tun ycrpoiicta: MOV (pyHkumu neyatu, KONUPOBAHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;

[{BeTHOCTD: YepHO-OETBI;

TexHosorus nevyaru: ga3zepHas

MakcumanbHoe pazpemienne nedatu: He meHee 1200x1200 touek;
Wntepodeiice: Wi-Fi, Ethernet (RJ-45), USB.

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

JAOINOJIHUTEJIBHOE OBOPYJIOBAHHUE

EcTecTBeHHOHayYHAasl HAIPABJIEHHOCTD

[Mudposas nadbopaTopust
l. 1o OuoJsioruu
(yuenunueckas)

ObecrieunBaeT BBIIIOJIHEHUE JIa0OPATOPHBIX padOT HA YpOKax MO OMOJIOTUH B
OCHOBHOM IIKOJIE M TPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH YUALTHXCS.
Kommnexranus: becipoBoiHON MyIbTUIATUYHK 110 OUOJIOTHH € 6-10
BCTPOEHHBIMU JaTYMKAMMU:

JaTunk BnaxxHocTH ¢ quanazonoMm usmepenus 0...100%

JIaT4MK OCBEIEHHOCTH € AMaNa30HOM U3MepeHUs He yxe ueM oT 0 10
180000 1k

Hartuuk pH ¢ quanazonom usmepenus He yxe dem ot 0 no 14 pH

JlaTuuk Temneparypsl ¢ Juana3oHOM U3MEpeHHsl He yxke yeM oT -20 10
+140C

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEPEHUsI He yxke ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MkCm

JlaTuuk TemnepaTypbl OKpy>Karolei cpebl C 11ana3oHoM U3MEpEeHus He
yxke ueM ot -20 o +40

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun
[udposas BureokamMepa ¢ METANIMYECKUM IITATHBOM, pa3pelieHne He
menee 0,3 Mmmkc

ITporpammHoe obecrieueHue

Mertoandeckue pekomeHaanuu He meHee 30 padoT

YnakoBka

Hanuuue pycckosi3pIuHOT0 caifiTa noJIJIepKKH, HATMYNE BHIEOPOIUKOB.

1 mrr.

2. ITudposas nadbopaTopust

ObecnieunBaeT BHINOIHEHUE JaOOPAaTOPHBIX PA0OT MO XMMUH HA YPOKaX B

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

10 XUMHH (YICHHYECKas)

OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON e TEIbHOCTH YUAIIXCA.
Kommnekranus:

BecripoBoHOM MyIbTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Haruuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTypsl (TEpPMONAPHBII) ¢ JUAMa30HOM U3MEPECHHUS
He yxe 4eM ot -100 1o +900C

JlaTuuk 3MEeKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEeHHUs He yke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxkCm

JlaTuuk TeMneparyphl IIATHHOBBIN C TUANa30HOM U3MEPEHHS HE Y)Ke YeM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsaHoe ycTpoiicTBO ¢ kabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu HudpoBoit 1abopaTopuu

Ha6op nabopaTopHoit ocHacTKH

[TporpamMmmMHoe obecrieueHue

Meroandeckue pekomeHaanuu He meHee 40 padot

Hanunuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hannune Buaeopoankos.

Hudposas maboparopust
no ¢uzuke
(yuenuueckas)

ObecrieynBaeT BBIMTOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Komiuiekramnus:

BecripoBoHOM MyTTUAATUMK 110 PU3UKE C 6-F0 BCTPOCHHBIMH TaTYHKAMHU:
[udposoit gaT4MK TEMIEPATYPHI C AUATTA30HOM U3MEPEHUS HE Y)KE UeM OT -
20 mo 120C

udposoit qaTunk aGCOTOTHOTO JABJIEHUS C JUANA30HOM U3MEPEHUS HE

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

yxe yeM oT 0 1o 500 klla

JlaTuvK MarHUTHOTO MOJIsl C AMANa30HOM U3MEpEHUs He yxke yeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM ot -2 10 +2B
oT -5 mo +5B; ot -10 no +10B; oT -15 m0o +15B

JlaTunk TOoKa HE yxKe 4em ot -1 10 +1A

JlaTuuk akcenepoMeTp ¢ oKa3aTessIMi He MeHee ueM: £2 g; +4 g; +8 ¢
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Kabens USB coenuHUTENBHBIN

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHUs SKCIIEPUMEHTOB

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 padbor)

Hannune pycckosi3pIMHOTO cailTa moAAECPKKU

Hanuune Bugeoposukos.

[Mudposas nadbopaTopust
1o GU3HOJIOTUH
(mpoubHBIN ypOBEHB)

ObecrnieunBaeT NPOBEACHNUE UCCIIEOBaHMS 110 (GYHKIIMOHUPOBAHUIO
yenoBeyeckoro opranusma. Kommiekramus: becripoBoiHoi MyabTHIATUMK
10 (PU3HOJIOTHH C 5-10 BCTPOCHHBIMH JaTYHKaMH: J[aTIuK apTepruabHOTO
nasienus (0...250 MM pr. cT.)

JlaTuuk mynbca ¢ 1uana3oHoM n3MepeHus He yxxe yem ot 30 o 200 yiu/mMuH
JlaTyuk TeMnepaTypsl Teja ¢ AMana3oHoM U3MEpPEHHs He Y)Ke 4eM oT +25 110
+40C

JIaT4MK 4acTOTHI ABIXaHUsS C AMANa30HOM M3MepeHUs He yxe ueM ot 0 10
100 1ukII0B/MUH

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

JlaTuuk yckopeHus ¢ nokasaresnsiMu +2 g; +4 g; +8 g

OTtnenpHBIE yCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH
JlaTuMk cuioMep ¢ Auana3zoHoM u3MepeHus He yxe yeM ot -40 no 40 H
JlaT4MK OCBEIICHHOCTH C JUANa30HOM M3MEpEHUst He ke ueM oT 0 710
180000 nx

AKceccyapsl:

Kabens USB coenuHUTENBHBIN

3apsimHOE yCTpOoicTBO ¢ KabemeM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHHs SKCIIEPUMEHTOB

Kpatkoe pykoBOJCTBO 10 3KCILTyaTanuu udpoBoi 1adopaTopuun
[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomeHaanuu He menee 20 padot

Hannune pycckosi3pIMHOTO cailTa moAAEePKKU

Hanuune Bugeoposukos.

Hudposas maboparopust
10 DKOJIOTHH

ObecneyrBaeT MPOBEICHUE YIEOHOTO SKOJIOTUUECKOTO MOHUTOPHHTA
WHCTPYMEHTAIbHBIMHU MeToAaMu. Habop npumeHsieTcs pu u3ydyeHun
9KOJIOTHUH, OMOJIOTUH, XUMUH, Teorpad i U MPUPOIOBEICHNUS, & TAKXKE TSI
WHJIMBUIYaJIbHBIX UCCJIEIOBAHUS U IPOEKTHOM AESITEIIbHOCTU IIKOJIbHUKOB.
Kommnekranus: becnipoBoHON MyIbTHIATYMK IO YKOJIOTHUYECKOMY
MOHUTOPHHTY C 8-10 BCTPOEHHBIMU JaTUNKaAMU:

JlaT4MK HUTPAT-HOHOB

JlaTuMK XJIOpUA-UOHOB

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

JlaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%

JlaTurK OCBEMICHHOCTH C JUANa30HOM M3MEPEHUsI He yke ueM oT 0 110

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

180000 1k

JlaTuuk Temneparypsl ¢ [uana3oHOM U3MEPEHUS He yke 4eM oT -20 10
+140C

JlaT4uK 3JIEKTPONPOBOAUMOCTH C AUANa30HAMU U3MEPEHUsI HE yxe yeM OT ()
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MkCm

JlaTuuk TemmnepaTyphl OKpY>KaroIIel Cpeibl C TUarna3oHoM U3MEPEHUS HEe
yxke ueM oT -20 1o +50C

OTtnenbHBIC TATYUKHU:

Jlatuuk 3ByKa ¢ QyHKIHEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'n go 8 kI

JlaTuuk BIAXHOCTH MOYBBI C AMANAa30HOM HU3MEpEeHUs He yxe ueM ot 0 110
50%

Jatuuk kuciopona ¢ nuana3oHom usmepenus ot 0 1o 100%

JlaT4uK ONMTHYECKON IIOTHOCTH 525 HM

JlaTuuk onTudeckon mioTHocTu 470 HM

JlaTunk TypOMANMETp ¢ TUana3oHOM u3MepeHus He yxe ueM ot 0 1o 200
NTU

JlaTuuk OKMCH yriaepoja ¢ AuanazoHoM u3MepeHus He yxe yeM ot 0 go 1000
ppm

AKceccyapsl:

Kabens USB coennHUTENBHBIN (2 IIT.)

3apsiiHOE yCTpoicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

CrepxeHb ISl 3aKpeTJICHUs JaTYNKOB B IIITATHBE

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu upoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomeHaanuu He menee 20 pabot

YnakoBka




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hannuue PYCCKOA3BIYHOI'O caiita MOAACPIKKH, HAJTMYKWC BUACOPOJIUKOB.

Muxkpockorn nuppoBoi

Tun Mukpockorna: GuoJIOrH4YecKui

Hacanka Mukpockona: MOHOKYJISIpHast
Haznauenue: nabopatopHblit

MeTtoJ ucciieJoBaHUs: CBETIIOE 10JIe
Matepuain ONTUKU: ONTHYECKOE CTEKIIO
YBenuueHue MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

OO6bextuBsl: 4x, 10X, 40xs (MOANPYKUHEHHBIN)
PeBonbBepHas rojgoBka: Ha 3 00bEKTHBA

Tun noacBeTKu: 3epKajo Wi CBETOIUO]
Pacrnono)xeHre noJICBETKN: BEPXHSISI U HUKHSIS
Marepuan kopmyca: MeTaul

[IpeameTHsIit cTonuk, MM: 90

Ucrounuk nmuranus: 220 B/50 I'g

Yucno meranukcenen: |

1 mrr.

1 mrr.

Ha6op OI'D o xumuu

B nabop BxoasT Beckl 1abopatopHbie aekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOPOHKA KOHMUYECKasl, MajoyKa CTeKJIsSHHas, npooupka I1X-
14 (10 wTyk), cTakaH Beicokui ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
LHWINHAP U3MepUTENbHBIN 2-50-2 (CTEKJIIHHBIN, C IPUTEPTON KPBIIIKON),
MTaTUB JUIsl MpoOupok Ha 10 rHE3 N, 3aKUM MPOOUPOITHBIN, IITATETh-
noxeuka (3 mTykn), Habop (GpIaKOHOB AJIST XpaHEHUs paCTBOPOB U
peakTuBOB (00BheM dakoHa 100 Mt - 5 KOMIUIEKTOB 10 6 ITYK, 00beM
¢nakona 30 mit - 10 KOMIUIEKTOB 10 6 IITYK), HUIHHJP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mrykn), ctakad Beicokuit S00 M (3 mTyku), Habop
epuIel A MBIThS TOCYABI (€pI sl MBIThS TPOOUPOK - 3 MITYKH, €pII JUIs
MBIThSI KOJIO - 3 MITYKH), XanaT Oenblit X/0 (2 WTyKH), MepyaTky pe3nHOBBIE
XMUMHYECKHEe CTOMKHUE (2 MITYKH), OYKU 3aIIUTHBIC, PUIBTPHI OyMasKHbIE

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

(100 mTyk), roproyee ais ciuptoBok (0,33 ).

B cocraB HabOp BXOJAT peakTHBBI: AIFOMUHUH, KeJe30, COISIHAsL KUCIOTa,
METHJIOpaHXK, peHosiTaienH, aMMHUaK, IEPOKCUI BOJOPOIa, HUTPAT
cepebpa u apyrue; B 00IIeH CII0KHOCTH - 44 pa3InIHBIX BEIIECTB,
UCTIOJIB3YEMBIX JUISl COCTABJICHUSI KOMILJICKTOB PEaKTUBOB IPH MPOBEIACHUN
9K3aMECHAIIMOHHBIX SKCIICPUMEHTOB 10 KypCYy MIKOJIBHON XUMHHU.

VYyeOHas maboparopus
10 HEUPOTEXHOJIOTUH

B cocraB BxogsT:
Cencop Tun 1 He menee 1 mr., o6ecrnedyrnBaeT BO3MOKHOCTb PErUCTpalun
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH MBI (31eKTpoMuorpammsl, IMI).

PGFI/ICTpaHI/IH AO0JI’KHA OCYHICCTBIISICTCS HCMHBA3MBHO, CYXUMU 3JICKTPOAAMMU.

B03MOXHOCTBIO KpEIUIEHHs K pyKe YeJI0BEKa, YTO JOJKHO /1aBaTh
BO3MO>XHOCTb PETUCTPUPOBATH AIEKTPUUECKYIO aKTUBHOCTH MBIIIIIBI B
o0JacTH, Hajl KOTOpOi pacnonaraercs kperuienue. [Ipu HanpshkeHun
MBIILIBI JOJIKHA ObITh 0OecIiedeHa BOZMOKHOCTh HAOI0OI€HUS TyYHOCTH
curHaina (t.e. npucyrcrsue OMI'), npu paccnabiaeHUn MBIIILEI - €€
OTCYTCTBHE.

Cencop Tun 2 He meHee 1 mrt., o6ecrneynBaeT BO3MOKHOCTb PErUCTpaluy
curHazia goromieruzmorpammsl (PIIT") onTuueckum myrem, 3a c4er
M3MEHEHMSI OTPaKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
M3MEHSIETCA 01 BO3JICHCTBUEM IyJIbCOBOM BOJHBI. CeHCOp AOKEH OBITh
o0ecreyeH BO3MOKHOCTBIO KPETUJICHHUs K TIOIYIIeUKe Majiblia YeJI0BEKa.
Cencop Tun 3 He menee | mrT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
curHasa snekTpokapauorpammsl (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpauud I, II u [l oTBe1eHMI; TOAKIIFOYEHUS SIEKTPOIOB K CEHCOPY €
MIOMOIIBIO COEIMHUTENBHBIX MPOBOAOB, 000pynoBaHHbIX TouchProof
pazpeMami.

Cencop Tun 4 e menee 1 mr. obecriednBaeT BO3MOKHOCTb: PETUCTPAIUN
CUTHaja KoxkHo-rabBannueckoil peakuuu (KI'P), peructpanus kotoporo

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

OCYILECTBIISICTCS Ha IOCTOSSHHOM TOKE; TIOJKIIFOUEHHS K TeJly YeJIOBeKa C
IIOMOUIBIO CYXUX 3JIEKTPOAOB, IOJKIIOUEHHE KOTOPBIX K CEHCOPY
ocyuectsisiercs ¢ nomoursto TouchProof pazbemos.

Cencop Tun 5 He menee | mrT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JICKTPUYECKON aKTUBHOCTU Mo3ra (931") ¢ mOMOLIbIO CYyXHX
HEUMHBA3UBHBIX 3JIEKTPOOB; PErUCTPALIH 3JIEKTPUUECKON aKTUBHOCTHU
pa3HbIX J0JeH MO3ra; NOJKIIOUEHUS 3JIEKTPOJIOB K CEHCOPY C TOMOILBIO
COEMHUTENIFHBIX MPOBO/IOB, 000pynoBanHbIX TouchProof pazsemamu;
3aKpeIUIeHUs 3JEKTPOJIOB HA IIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee | mT., o0ecrieunBaeT BO3MOXHOCTb: PETUCTPALIUN
curHaa kosedanus rpyaHoi kietku (CeHcop IbIXaHMs); ONpeesIeHUs]
9aCTOTHI IBIXaHHUS.

YcrpoiicTBo 11 cOopa JaHHBIX OT CEHCOPOB U Nepeaun Ha MepCOHATbHBIN
KOMIIBIOTEp 00ecrneynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUYEHHBIX
K HEMY CEHCOpOB U OTIIPaBKY Moiay4eHHbIX AaHHbIX Ha [IK. [Toxkmodyenne
nentpainbHoro moayis k I1K ¢ momompro USB-kaGens. LlenTpanbubrit
MOJlyJIb UMEET He MeHee | IT,: ranbBaHndeckyro uzoisanuio ot [1K.
LleHnTpanpHBIi MOAYJIb 00ECTIEYMBAET BOSMOXKHOCTh OJIHOBPEMEHHOTO
MIOJIKJIFOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxkaplii n3 BxonoB LlenTpansHOro
MOJ1yJIs UMEET TaJbBaHUYECKYIO H30JISAIUI0 (0OecrieueHne MeKKaHaIbHOM
rajJlbBaHuueCcKoil n3ossauun). [lonxirouenue cencopos k LleHTpanpsHOMY
MOJIYJIIO OCYILIECTBIISIETCS ¢ TOMOIIBIO CIEIIMATU3UPOBAHHBIX Pa3beMOB
tuna LEMO, o6ecrieunBaronmx NpaBuiIbHOCTb MOJKIIOYEHUS pa3beMa U
CHIDKAIOIIMX PUCK CITY4alfHOTO KacaHUsl pPa3beMOB TOKOIIPOBOISAIINX
qacTeil, a Takke 00eCceunBaONINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOUCTBAM.

Monyns «KHomka» He MeHee 1 mT., o6ecrieunBaeT BO3MOKHOCTh: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYaTh HE MeHee 3-X pa3INMyuHbIX KaTeropuu
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Kpatkune npuMepHbie TeXHU4YECKHe XapaKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

COCTOSIHMIA.

YcTpoiicTBO, BXOASIIEE B COCTAB JIAOOPATOPUH, JOKHO 00eCieuuBaTh
BO3MOKHOCTb PETUCTPALMU APTEPUATIBHOTIO JaBJICHUS.

[TporpammHuoe obecnieuenue (naiee - [10). JlomkHO 0oOeceunBaTh
BU3YaIH3alUI0 U 00pabOTKY PErUCTPUPYEMBIX CUTHAIIOB.

['maBHOE OKHO TTPOTrpaMMBbI IOJKHO COCTOATH U3 BKIIAJIOK, KaXKIas U3
KOTOPBIX COJIEPKUT HabOp rpaduKoB, HEOOXOTUMBIX TSl OTOOPAKEHUS
TpeOyeMoii nHpopManuu.

JloykHa UMEThCA BKJIaAKa AJI1 OJHOBPEMEHHOTO MPOCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJJTHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpanbHOMY MOIYIIIO.
D710 00ecrneynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TIOJIUTrpaduuecKoro)
pexxnmMa paboThl yCTPOHCTBA.

Tak>ke JOMKHBI UMETHCS BKJIAJKH JIJISl BU3yaJU3allMi CUTHAJIOB OT CEHCOPOB
OMT, ®IIT, OKT', KI'P, D3I, cencopa apixaHusi, KHOIIKH; a TaKKe
MIPOU3BOIHBIX TPaUKOB, HA KOTOPHIX BU3YAITU3UPYIOTCS CHICIIU(PUYHBIE [T
TOTO WJIM MHOTO CUTHAJIA BETUYNHBI.

I1O momxHO naBaTh BOZMOKHOCTh BU3YyalIU3allUd U 00pabOTKU
PEruCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3auus CUrHaja, CeKTp CUTHAJIA, aMIUITUTYIHbII TpUITEp

- @III": BU3yanu3auus curHaia, CrekTpa CUrHaia, TaxorpaMMsl, rpaduk
nyJbca

- OKT': Bu3yanu3aius CurHasia, TaxorpaMmbl, rpaduK myjibca

- KI'P: Bu3yanu3zainus curaana

- O0I': BU3yanu3alus CUrHaja, CleKTp CUrHajia, aMIUIMTyAa alb(a-puTMa,
aMIUTUTy1a OeTa-puTma.

- CeHCOp IbIXaHMS: BU3yaJTU3allksl CUTHANIA,

- Knonka: Buzyanusanus curHaia pasMeTKu

I1O moKHO UMETh BO3MOXKHOCTH KacToMu3aru 1 Hactpoiku [10 mmst
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KOMILIeKTa
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3¢ dexTuBHOrO0 0TOOpaKEHU rPaUKOB: HACTPOITKA 1IBETA, BHIOOP
napaMeTpoB Ui aHATIN3a, BEIOOP 0TOOpakaeMbIX rpauKoB,
MacitabupoBanue rpadukos. 10 10KHO UMETh BO3MOKHOCTD 3aUCH U
BOCIIPOU3BEICHHSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MOXHOCTE HACTPOMKHU MapaMeTpoB GUIbTPALIUU CUTHAIA C TTIOMOIIBIO
(GUIbTpa HIKHUX YaCTOT, PUIIBTPA BBICOKMX YaCTOT, IIOJIOCOBOTO (hUiIbTpa,
PEXKEKTOPHOTO (DUTBTPA.

C uenbto yno0CTBa aHaIM3a CUTHAJIA, I0JKHA UMEThCS BO3MOKHOCTh
3aMKCH PETUCTPUPYEMBIX CUTHAJIOB B (paiisl, ¢ mocieayromei
BO3MOKHOCTBIO MX TIOCJICAYIOIIETO BOCIIPOM3BeIeHHs B JanHOM [10
(MMHTHPYS PETUCTPALIMIO CUTHAJIA B PEKUME PeaIbHOTO BPEMEHH).

B cocrase: MeToanueckrue MaTepuaibl s yYUTENs U 00ydaromuxcs,
OIMCaHKe NOJKIIOUEHHS] CEHCOPOB JIab0PaTOPUH, HHCTPYKIIMU O
ucnosnb3oBanuto [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpOE B TOM YHCJIE COAEPKUT NMPE3ECHTALMOHHBIE MaTepPHAJIbI.
VYnakoBka/kopoOka JabopaTopuu J0JKHA 00€cTieurnBaTh YI00HOE XpaHEHHE
U COZIepKaTh MOACKA3KH JUIsl PACIIONIOKEHHs] CEHCOPOB U YCTPOWUCTB
nabopaTopu ISl yI0OHOTO UCTIOIB30BAHUS MIPETIOaBaATEIIMU U
00yUaroIUMUCS.

TexHogorn4ueckas HaNnpaBJCHHOCTH

OO6pazoBaTeNbHBIN
KOHCTPYKTOp JJIst
MIPAKTUKU OJIOUHOTO
IPOrPaMMUPOBAHUS C
KOMILUIEKTOM JIATYHKOB

Pob6oTrorexnnueckuit Habop NpegHa3HAYEH IS U3YYEHUSI OCHOB
POOOTOTEXHUKH, JeTalIeH, Y3JI0B M MEXaHU3MOB, HEOOXOAUMBIX JIJIs
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JI€MEHTOB,
COCAUHUTCIIBHBIX 3JICMCHTOB U JJICKTPOTEXHUYCCKUX KOMIIOHCHTOB.
Ha6op no3Bossier cobupath (M IporpaMMUpOBaTh COOMpaeMble MOJIEIH ), U3
OJICMECHTOB BXOJAIINX B €T0 COCTaB, MOACIIN MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHUEM, B

1 mrr.

1 mrr.
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TOM YHUCJI€ Ha KOJIECHOM XOJ1y, a TaK k€ KOHCTPYKIIHi{, OCHOBAaHHBIX Ha
WCIOJIb30BAHUU TIepeiad (B TOM YHCIIE YEPBAYHBIX U 3y0UaThIX), a TaK Ke
pBIYAroB.

CBETOJMO/IHBIN MaTPUUHBIN AUCILICH ¢ OEJION TOJACBETKON Ha KOHTPOJUIEpe
KonnuecTBo mopToB BBOAA/BBIBOAA Ha KOHTPOJLIEPE HE MeHee 6
KonuuecTBo KHOTIOK HE MeHee 4

OO111ee KOJIMYECTBO AJIEMEHTOB: He MeHe 520 MIT., B TOM YHUCIIe:

1) mporpaMMupyeMslii 010K yrpaBieHUs, KOTOPbII MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXHME;

2) cepBOMOTOpBI

3) DaT4YMK CHIIBI

4) MaTYuK paccTOSTHUS

5) maT4uK 1BeTa

6) akKymyIATOpHas 6arapes

7) IlnacTukoBbIE CTPYKTYPHBIE DJIEMEHTHI, BKITtoUas nepGopupoBaHHbIE
AJIEMEHTHI: OaKu, KyOUKH, OCH U BaJlbl, COEIMHUTEIbHBIE DJIEMEHTHI K OCSIM
, IIECTEPHU, NpeIHa3HAYeHHbIE JIUIs CO3aHUs YEPBSIUHBIX M 3y0UaThIX
nepejiad, COeIMHUTENbHbBIE U KPEIIEKHBIE JIEMEHTHI;

7) IlporpaMMHoOe o0ecrieyeHne, UCHOoIb3yeMoe Il MPOrpaMMUPOBAHUS
coOupaeMbIX pOOOTOTEXHUYECKUX MOJENIEN U YCTPOICTB, TOCTYITHO IS
CKaynBaHUs n3 cetn HTepHeT

10.

O6pa3oBarenbHbIi HAbOP
10 MEXaHUKeE,
MeXaTpPOHHUKE U
pPOOOTOTEXHUKE

KoMruiexT nmst u3yueHust OCHOB 3JIEKTPOHUKHU U POOOTOTEXHUKH

Habop nomkeH ObITh peAHa3HAYEH JJIs IPOBEIeHHs YUeOHbIX 3aHATHH MO
ANEKTPOHUKE M CXEMOTEXHHKE C LI€TIbI0 U3yUeHusl Haubosee
pacrpocTpaHeHHOH 3J1eMEHTHOM 0a3bl, MPUMEHSIEMOIl sl HHKEHEPHO-
TEXHUYECKOI0 TBOPYECTBA yUalUXCs U pa3paboTKu y4eOHbIX Mojiemneit
po6oTtoB. Habop 10iKeH 1M03BOJIATh YUaIIUMCs Ha MTPAKTHKE OCBOUTH
OCHOBHBIE€ TEXHOJIOTHH NMPOESKTHUPOBAHUS pOOOTOTEXHHUECKUX KOMILIEKCOB

1 mrT.

1 mT.
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Ha IpuMepe yueOHBIX Mojieiei poOOTOB, a TaK)Ke U3YYUTh OCHOBHBIE
TEXHUYECKUE PEUICHUS B 00JIaCTH KHOSPHETUIECKUX U BCTPAUBACMBIX
CHCTEM.

B cocraB koMIIIeKTa JOKEH BXOAUTh HA0OP KOHCTPYKTUBHBIX 3JIEMEHTOB
U1t COOPKH MaKeTa MaHUITYJIIUOHHOTO POOO0Ta, KOMIUIEKT METANTMIECKUX
KOHCTPYKTUBHBIX 3JIEMEHTOB Ul COOpPKHM MakeTa MOOMJIBHOTO po0OoTa U T.II.
B coctaB koMIiekTa BXOJUT HA0OP JIEKTPOHHBIX KOMIIOHEHTOB IS
M3YyUYEHHs] OCHOB 3JIEKTPOHUKH U CXEMOTEXHUKH, a TAKXKe KOMIUIEKT
MPHUBOOB M JATYUKOB PA3IMYHOTO THIIA ISl pa3pabOTKU
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B coctaB koMIiekTa JOIKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBO/T OONBIION - HE MEHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEeHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunk
OCBEILEHHOCTH - HE MeHee 11T, Habop PNEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPHI, CBETOMObl PA3IMYHOTO HOMUHAIIA),
KOMIUIEKT TMPOBOJOB JJIsl 0eCaeqHOro NPOTOTUIIMPOBAHNUS, TIaTa
OecraeyHOro NPOTOTHUIIMPOBAHUS, AKKYMYJISTOP U 3apsiIHOE YCTPOICTBO, .

B cocraB koMIIIeKTa JOKEH BXOIUTH IPOrPaMMHUPYEMBbI KOHTPOJLIED,
nporpamMmmupyeMsliil B cpee Arduino IDE unu ananorndasix cBo6OIHO
pacrpocTpaHsieMbIX cpefiax pa3paboTku. [IporpaMmupyemslit KOHTpOIIIEP
JOJKEeH 00J1aaTh MOPTaMU JIJIsl OKITIOYEHHS IU(PPOBBIX M aHAJIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wnu
WiFi.

B coctaB KOMIIIEKTA JOKEH BXOJUTH MOJYJIb TEXHUYECKOTO 3PEHUS,
MIPEJICTaBJISIONINI cOO0M BBIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOEHHBIM
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MHUKPOTMPOIIECCOPOM (KOJI-BO siIep - HE MeHee 411IT, 4acToTa spa HE MEHee
1.2 I'Tn, o6vem O3V - e menee 512M6, 00beM BCTPOCHHO MaMSTH - HE
MeHee 81°0), MHTerpupOBaHHON KaMepol (MaKCUMAalIbHOE pa3pelieHne
BHJIEONIOTOKA, nepenaBaemoro 1o uarepdericy USB - ne menee 2592x1944
€/1.) ¥ ONTUYECKON cUCTeMOi. Moaylib TEXHUYECKOTO 3PSHHUSI TOJIKEH
00J1a71aTh COBMECTHUMOCTBIO C PA3IMYHBIMH TPOTPAMMHUPYEMBIMHU
KOHTpoJuiepamu ¢ momortbio uarepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Monysib TEXHUUECKOTO 3pEHUSI IOJIKEH UMETh BCTPOEHHOE
MporpaMMHOE 0OecrieueHre Ha OCHOBE OTNEPallMOHHON CHCTeMBI Linux,
II03BOJISIIOIIEE OCYIIECTBIISATh HACTPOMKY CHCTEMBI MAIIMHHOTO O0OyUEHUs
rapaMeTpoB HEHPOHHBIX CeTel [isi OOHapyKeHUs: 00BEKTOB, ONpeACTICHUS
UX MapaMeTpoB U JalbHeHIIeH HIeHTU(PUKALINH.

KomrmiekT nomken obecneynBaTh BO3MOKHOCTh U3YYEHHSI OCHOB
pa3paboTKu MPOTPaMMHBIX U alllapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, peieHuii B cepe "MuTepHeT Bemieit", a Takke peleHuit B 001acTi
POOOTOTEXHUKH, NUCKYCCTBEHHOTO MHTEIIEKTA U MAIIMHHOTO O0YYEeHHSI.

11.

YersipéxoceBoi
y4eOHBIi poOoT-
MaHHMITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MpEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroIuMHUCs OCHOB POOOTOTEXHUKH, [Tl HOJATOTOBKH 00yUarOIINUXCsl K
BHEJPEHHUIO U MOCIEAYIOLEMY UCIIOJIb30BAHUIO pOOOTOB B MIPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceit poOboTa MaHUITYJIATOpA - YETHIPE.

[lepemenieHue HHCTPYMEHTA B MPOCTPAHCTBE MO TPEM OCSM JIOTKHO
YIPaBJIATHCS IArOBBIMU JBUTATESIMU. HanpspkeHne mMUTaHus IIaroBbIX
nBurareieit He 6omnee 12 B.

CepBoaBuraTeNh YeTBEPTOH OCH JIOJDKEH 00eCcTieunBaTh TOBOPOT
WHCTPYMEHTA.

VYo noBopoTa MaHUIYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE

1 mrT.

1 mT.
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menee 180 rpamycos.

Jlig onpeiesieHus NOJI0KEHUSI MaHUITYJISITOpa IIPU [IOBOPOTE BOKPYT
BEPTUKAJIBHON OCH JIOJDKEH MCII0JIb30BaThCs SHKOJIED.

VYroi noBopoTa 3aHEro mieya MaHUIysIsiTopa He MeHee 90 rpaycos.
VYroi noBopoTa nepeaHero miaeda MaHunysastTopa He MeHee 100 rpagycos.
Jlig onpeiesieHus OJI0KEHUS 3aTHETO U MIEPEIHEr0 IIeY MaHUIYJIsITOpa
JIOJKEH MCII0JIb30BaThCs TMPOCKOI. YTOJI IOBOPOTA [0 YETBEPTOM OCH HE
menee 180 rpamaycos.

JlokHa OBbITH BO3MOXKHOCTh OCHAIIIEHUS! CMEHHBIMU HacaJKaMu (Harpumep,
JiepKaTelb KapaHjaaa Ui ¢pioMacTtepa, IpucocKa ¢ CEpBOJIBUraTelEM,
MEXaHHUYECKOE 3aXBAaTHOE YCTPOUCTBO C CEPBOJBUTATENIEM, YCTPOUCTBO IS
J1a3epHON IPaBUPOBKU WK yCcTporcTBO 17 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJKIFOUEHUS JIOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIOpTEPa, peibca s nepeMelieHus podoTa, myabTa
YIIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4ynKa, MOJyJisl OECIPOBOIHOTO JIOCTYIIA.

PoboT-MaHumynsaTop 10JKEH o0ecreunBaTh NepeMelieHe Haca k1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXHOCTb IIOJyYEHUS! CUTHAJIOB OT
KaMephl U JaTYUKOB, BO3MOYKHOCTD YIIPABJIEHUS ONOIHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[uamerp paboueit 30151 (0€3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mM. UHTepdetic
noakiarouenus — USB.

JlomkeH uMeTh BO3MOKHOCTh aBTOHOMHOM pabOThl U BHELTHETO
yIIpaBJIECHUS.

VYrpanstomuii KOHTPOJIJIEP TOJDKEH OBITh COBMECTHM CO cpenoi Arduino.
YpaBisoomui KOHTPOJJIEP COBMECTUM CO CPEAON IPOrPaMMHUPOBAHNUS
Scratch, u s3p1koM nporpammupoBanus C.
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JlokeH obecnieunBaTh MOBOPOT 10 IEPBBIM TPEM OCSIM B 3aJlaHHBIN Yol U
Ha 3aJIaHHBIN yroJI, IOBOPOT I10 YETBEPTOM OCH HA 3aJaHHBINA yroOJI,
IBUKEHHE B KoopauHaTtsl X, Y, Z, IepeMeIleHUE Ha 3alaHHOE PACCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJIOKEHUH YIJIOB,
neperady AaHHBIX O TEKYLIIMX KOOpAUHATaX MHCTPYMEHTA.

JloJpKeH noaep KUBaTh EPEMEIICHNUE B IEKaPTOBBIX KOOPAMHATAX U YIJIax
IIOBOPOTA OCEH, C 3aJJaHHON CKOPOCTBIO U YCKOPEHHEM.

Tunel nepeMeeHnii B IEKapTOBbIX KOOPAUHATAX: JBUKECHHE 10
TPACKTOPUH, IBUKEHUE 10 MPAMON MEKIY ABYMsI TOUKaMH,
IIEpENPHITMBaHUE U3 TOYKU U TOUKY (IIEPEHOC OOBEKTA).

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3YUCHHSI
MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUUYECKUX
CHUCTEM U
MaHHITYJISIUOHHBIX
pob6oToB

OO0pazoBaTenbHbIN KOMIUIEKT JOJHKEH OBbITh IPEIHA3HAYEH JUISl U3yUCHUS
POOOTOTEXHUUYECKUX TEXHOJOTUM, OCHOB MH(DPOPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3aL1H, a TAKKE TEXHOJIOTUI
MPOTOTUNIUPOBAHUS U AJIUTUBHOTO MPOU3BO/ICTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) MHTennexTyanbHblii cCEpBOMOAY/b C MHTETPUPOBAHHOM crCcTEMOM
yIIpaBJIEHUs], TO3BOJISAIONIEH 00BbETUHATH CEPBOMOIYIHU APYT C JAPYTOM IO
MOCJIeI0BaTeIbHOMY UHTEp(DEICY - HE MeHee OIIT;

2) PoGoToTeXHMUYECKUI KOHTPOJUIEP MOYJIBHOTO THIA, IPECTABISAIOIINI
co00i1 OAHOIIIATHBIN MUKPOKOMIIBIOTED C ONEpPAlMOHHON cucTeMoil Linux,
00BbETMHEHHBIH ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTeXHUYECKHI KOHTPOJLIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHKPOKOMIIBIOTEPA - HE MEHEE 4, TaKTOBas 4acToTa siapa - He meHee 1,2
I'Tu, o6sem O3V - He menee 512 MO, nanuune untepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, tudpoBbie 1 aHAIOTOBBIE TTOPTHI JJIS
MOJIKJIIOYEHHUS BHEITHUX YCTPOMCTB, a Takxke WiFi unu Bluetooth s
KOMMYHHKAIIMU CO BHEIIHUMHU ycTpoiicTBaMu. PoboToTexHHUeCKUi

1 mT.

1 mT.
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KOHTPOJUIEP OJDKEH 00eclieunBaTh BO3MOXKHOCTh IPOTPaMMUPOBAHUS C
MOMOIIBIO cpeAcTB s1361K0B C/C++, Python u cBoOo1HO pacmpocTpaHseMoit
cpeab! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMA POOOTOTEXHUYECKHUX
CHCTEM C TToMoIIbI0 cpeasl ROS.

3) BriuncnuTenbHbl MOAYIIb CO BCTPOEHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mT. BerancnurenbHbIi MOy b TOJDKEH 00J1aaTh BCTPOCHHBIMA
1uGPOBBIMU IOPTAMU - HE MeHee 1 21T U aHaJI0rOBBIMU OPTAMU- HE MEHEE
12mT. BeraucauTensHbIi MOIYJIb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
OecnpoBoHOM cBs3u THIa Bluetooth u WiFi s co3nanus anmapaTHo-
MPOTPaMMHBIX PEHICHUH U "yMHBIX/CMapT"'-yCTPOMCTB sl pa3paboOTKH
pewenuit "MHTEpHET Bemieit"”.

BoruncnuTenbHbIi MOAYIIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU TIATaMU A7 noAkIoueHus K cetu Ethernet u
ITOAKJIIOYEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABIAIONINNA COO0H yCTpOCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOMN KaMephl,
obecrieynBarolee pacrno3HaBaHue MPOCTEUIINX U300pakeHNn Ha MOTyJIe 3a
C4eT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEHN - HE MeHee 11IT;
Moysab TeXHHYECKOT0 3peHuUs 10JKeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCIO3UIIMHU, Oaianca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAEMOM 001acT N300pakeHUs,
OKpPYTJIOCTH OOHapyXUBaeMoi 00J1aCcTH U300pakeHNs, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTe OTHOCUTENBHO JIPYT Apyra

Monynb TEXHUYECKOTO 3pEHUSI TOJIKEH UMETh BCTPOEHHBIE HHTEP(DENCHI -
SPI, UART, I2C nnu TTL nns kxoMMyHHUKaMu JpyT ¢ APYroM WIn
BHEUTHUMH YCTpOICTBaMH.

5) KoMITIeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 MeTaJlja /Ui COOPKH MOJIeNN
MaHUNYJISTOPOB - HE MeHee 11T;
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6) KomruiekT a1eMeHTOB i1 COOpKM BaKyyMHOTI'O 3axXBaTa - HEe MeHee 11IT.
OO0pazoBaTeNbHBIN POOOTOTEXHIUYECKHUI KOMIUICKT JIOJDKEH COACPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEJICH ISl MPOTOTUIHPOBAHUS MOJIEIen
MOOWIJIBHBIX ¥ MAaHUITYJISIIMOHHBIX pOOOTOB pa3anMyHOro THIA. B coctas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeJIeH MOOMIILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C Pa3NTUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaielbHasi KHHEMaTHUKa, J1eJIbTa-KUHEMAaTHKa,
SCARA wunu peruakHas KuHeMaTHka, minatdopma CTroapTa u T.11.).
O06pazoBaTenbHBIM POOOTOTEXHUUECKHI KOMIUIEKT JOJKEH COJEPKATh
WHCTPYKILHUHU IO MTPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIUU U METOJAUKHU
OCYILIECTBIICHUS] MHKEHEPHBIX pacu€TOB IPU MPOEKTUPOBAHUH (PacyeThl
Harpy3kd ¥ MOMEHTOB, pacyeT MOILIIHOCTH MPHUBOJIOB, PaCUET apaMeTPOB
KMHEMATUKH U T.I1.), THCTPYKIIMH 10 pa3paboTKe CUCTEM YIPABIICHUS U
MIPOrPaMMHOTO OOecTieueHus AJisl yIpaBieHust poOOTaMU, HHCTPYKIIUU U
METOJIMKH IO pa3paboTKe CUCTEM YIPABIIECHUS C dJIEMEHTaMU
HCKYCCTBEHHOT'O MHTEJIJIEKTA M MAITUHHOTO O0YYEeHHS.

KomnbloTepHoe o6opynoBaHue

13.

HoytOyx

®dopm-PakTop: HOYTOYK;

XKecTkas, HeOTKIIIOUaeMas KlaBuaTypa: HaJIu4ue;

Pycckas packiagka KjiaBuaTyphbl: HAIUYUE;

Jnaronane sKpaHa: He MeHee 14 M0lWMOB;

Paspemenne skpana: He Menee 1920x1080 nukcenei;
KonnuecTBo sinep npoueccopa: He MEHeE 4;

KommgecTBo MOTOKOB: HE MEHee &;

basoBas TakTroBas yacroTa npoueccopa: He meHee 1 ['T';
MakcumanbHasg TaKTOBAs 4acToTa mpoieccopa: He menee 2,5 I'T;
Kbsmr-namsite mporneccopa: He MeHee 6 MOaiT;

1 mrT.

1 mT.
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OO0beM yCTaHOBJICHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 [ 0aiiT;
O0beM oAIePIKUBAEMON ONIEPATUBHON MaMSTH (/17151 BO3MOKHOCTH
pacimpenus): He MeHee 24 ['0aiT;

O6nem HakormmTels SSD: He menee 240 I'0aiir,

Bpewms aBToHOMHOI# paboThI OT OaTapeun: HE MeHee 6 JacoB,

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Ooiee 1,6 Kr,
Buemnuit unrepdeiic USB crannapta He Huxe 2.0: He MeHee IBYX
CBOOOTHBIX.

Buemnuit unrepdeiic LAN (B ciiydae oTCyTCTBHUS Ha KOpIIyce,
npenoctaBisAth Ethernet amantep USB-RJ-45);

Hanuuue monyneit u uarepdeiicoB (MCIOIb30BaHNE IEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;

becnpoBoanas cBa3b Wi-Fi: Hanuume ¢ nognepxkoii crannapra IEEE
802.11n, unu coBpeMeHHee;

Web-kamepa: Han4ue;

Manunynstop "Mblb": HaIUYKE;

[IpenycraHoBiIeHHas ONEPAMOHHAS CUCTEMA C TpapUUECKUM
I10JIb30BaTEILCKUM UHTEp(elicom, obecreunBaromnias paboTy
pacrpocTpaHEeHHBIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHIH:
HaJM4ue.

14.

Tenexka-XpaHWIHIIE
HOYTOYKOB

THII KOpITyca: METal;
BO3MOKHOCTb 0€30MaCHOTr0 3alUIEHHOT0 3aMKOM XpaHEHUsI HOYTOYKOB:
HaJIN4ue;

BO3MOXXHOCTb 3apsiIKM HOYTOYKOB: HaJTM4MeE, OIJIepKKa HOYTOYKOB U3
KOMIUIEKTA ITOCTaBKU;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
NoJiiep>KKa HOYTOYKOB U3 KOMILJIEKTa TOCTAaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJIZIEp’KKa HOYTOYKOB U3 KOMITJIEKTa

1 mrr.

1 mrr.
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MIOCTaBKU;

Hanpspkenne nutanus: 220B\500;

[ToTpebnsemas momHOCTh, BT (Makcumym): 2500;
[ToTpebnsemslii Tok, A (MakcumyMm): 12;

JlivHa 1MIHYypa JIEeKTPONUTAHUS: OT 2,5 METpa;

3amyTa oT nepeHanpsHKeHUs, KOPOTKOTO 3aMBIKAHUS: HAINIHE;
Koneca mis nepeiBu>keHus ¢ TOPMO30M: HaJIMYUE.




