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MeToan4eckue peKoOMeHAANHH
10 CO3IaHHI0 H GYHKIHOHHPOBAHHKIO B 0011e00pa3oBaTebHBIX
OpraHH3alHsAX, PACMOJIOKEHHBIX B CeJIbCKOH MECTHOCTH H MAJIBIX ropoJax,
HEeHTPOB 00pa30BaHHS eCTeCTBEHHO-HAYYHOMH H TeXHOJIOTHYECKO
HaNpaBJ/IeHHOCTeH

PazpaboTaHo npu yqactuu
OI'BHY «OUITN»



1. O0uIne mo10KeHus

Hacrosmue Mertonuueckue pekomeHmanuu (nanee — PexomeHnanun)
HalpaBJieHbl Ha OOECTIEYCHHE EIUHBIX OPraHU3aIllMOHHBIX U METOJAMYECKUX
yCIOBUM  co3aHusi W OOWMX MOAXOAOB K  (DYHKIMOHUPOBAaHUIO B
00111e00pa30BaTEIbHBIX OPTaHU3AIMAX, PACIIOIOKEHHBIX B CEJICKON MECTHOCTH U
MaJIBIX ~ TOpojax, LIEHTPOB oOpazoBaHuUs €CTECTBEHHO-HAYYHOM u
TEXHOJIOTMYECKOW HarpaBlieHHocTe «Touka pocray, B IHelsIX obOecredeHus
peanuzanuu  (denepanbHoro mnpoekta «CoBpeMeHHas IIKOJa» HAIMOHAJIBLHOTO
npoekta «OOpa3zoBaHue» (mainee — ¢enepiabHbIi TPOEKT), B TOM YHUCIE
yCTaHOBJIEHUS TpeOOBaHWI K pe3ylbTaTaM HCMOJb30BaHUA CYOCHIUM U3
dbenepanpHoro OromkeTa Orkeram cyobekToB Poccuiickoit ®enepanuu Ha
coMHAHCUPOBAHUE  PACXOJIHBIX  00s3aTeNbCTB  CyOBeKTOB  Poccuiickoii
@denepani, BO3HUKAIOIIMX TPU  peATU3alMd  PETHOHAJBHBIX  MPOEKTOB,
oOecreynBaroIuX JOCTHKEHUE 1IeNieH, oKazaTenel u pesyibrara (peaepaibHOro
npoekta «B 0011e00pa3oBaTebHBIX OpraHU3alMsIX, PACIOIOKEHHBIX B CEJILCKOU
MECTHOCTH W MaJIbIX TOpoJiax, CO37aHbl U (PYHKIIMOHUPYIOT IIEHTPHI 00pa30oBaHUs
€CTECTBEHHO-HAYYHON U TEXHOJOIMYECKON HAPABICHHOCTEN .

[IpuBeneHHble B HACTOSAMMX PekoMmeHAanusax TpeOOBaHUS SIBISIOTCS
MUHUMaJIbHBIMU. OpraHbl HCIOJIHUTENBHONM BIAacTU CyO0OBEeKTOB Poccuiickoit
®denepanuu (Opraibl MECTHOTO CaMOYTIPABIIEHUs) IPU peaTH3alid MEPOTIPUITUM
10 CO3/aHUI0 M (YHKIMOHUPOBAHHUIO B 00I11€00pa30BaTENIbHBIX OPTaHU3AIUAX,
PaCIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX ropojaxX, LIEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOW W TEXHOJIOTMYECKOW HampaBieHHocTell «Touka pocrta»
(manmee — Ilentpe «Touka pocrtay) BHOpaBe obecnieunBaTh TPeOOBaHMS,
IPEBBIIAIONIME YCTAHOBIECHHBIE HACTOSAIIUMHU PeKoMeHAaUsAMH.

Hensmu co3zmanus LlentpoB «Touka pocTa» SBISIETCS COBEPIICHCTBOBAHUE
YCIIOBUM JIJIS TIOBBIIIEHUS KadecTBa o0O0pa3oBaHHMs B 00Imeo0pa3oBaTeIbHBIX
OpraHu3alusAX, pPaCIOJOKEHHBIX B CEIbCKOM MECTHOCTM M MajblX TrOpojax,
pacHIMpeHrss BO3MOXKHOCTEH OOYYarommMXxcsi B OCBOCHHM YYEOHBIX TPEIMETOB
€CTECTBCHHO-HAYYHOM M  TEXHOJOTMYECKOW  HAIPaBJIEHHOCTEH, MpOrpamMm
JOTIOJIHUTENIBHOTO ~ 00pa30BaHUSl ~ €CTECTBEHHO-HAYYHOW W TEXHUYECKOU
HAIPaBJICHHOCTEH, a TaKXe I MPaKTUYECKON OTpabOTKH Yy4eOHOro Marepuaia
1o y4eOHbIM mipenmeTaMm «Pusnkay, « XuMus», «buomorusy.

Hentpst «Touka pocTay obecrieunBarOT MOBBIICHWE OXBaTa O0YYaIOIIUXCS
o01eo0pazoBaTeIbHBIX OpPTaHU3AINH, PACTIONOKEHHBIX B CEITBCKOW MECTHOCTU H
MaJlbIX Tropojlax, MporpaMMaMyd OCHOBHOrO OOIIEr0 W JOMOJHHUTEIBHOIO
o0pa30oBaHHs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HAMpaBICHHOCTEH C
HCIIOJIb30BaHUEM COBPEMEHHOTO 000PYA0BaHUS.

OpraHu3aMoOHHO-TEXHUYECKOe, METOIWYeCKoe ©  WH(GOPMAIMOHHOE
CONPOBOXJCHHE co3Manusa B cyobekTax Poccutickoit deneparnun [entpos «Touka
pocta» ocymecTtBisieT  DenepanpHoe rOCyJIapCTBEHHOE aBTOHOMHO€E
oOpazoBaTeiabHOE YUpPEXKICHUE JOITOJIHATEIIBHOTO npo(eCCUOHATIBHOTO
oOpazoBaHusi  «AKaJeMHsi peaju3alid TOCYJapCTBEHHOW  MOJUTUKU U
npoeCCUOHANLHOTO  pa3BUTUsA pPaOOTHUKOB oOpa3oBaHusi MuHHCTEpCTBa



npocsenienus Poccuiickoit ®@enepauun» (nanee — denepanbHblil omepaTop).
Anpec caiira: https://www.apkpro.ru/.

1. MMopsaok co3nanus

Hentprr «Touka pocTay MOTYT CO3/1aBaThCS KaK 3a CUET CPEJCTB CyOCHANI
denepanbHoro OropkeTa B paMKax peanusanud  (peaepalbHOro  MpPOEKTa
«CoBpeMeHHas 1IKOJa», TaK U B paMKax HHBIX MPOrpaMM W TIPOEKTOB 3a CYET
cpenctB Or0KeToB cyObekToB Poccuiickoit denepanuu, CpeiacTB MECTHBIX
O10/1’KETOB U BHEOIOPKETHBIX HCTOYHUKOB.

Coznanue llentpoB «Touka pocTa»  OCyIIECTBIsAEeTCS Ha  0ase
00111e00pa30BaTebHBIX OPraHU3allNi, PACIOIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJIbIX TOpoJiax, MPHU 3TOM B MEPBYIO ouepenb co3aanue LlenTtpoB «Touka pocTta»
PEKOMEHJIyeTCsl OCYHIECTBJISITH B  OpPraHM3alMsX, [OKa3bIBAIOIIMX HU3KHUE
o0OpaszoBaTebHbIC PE3YJIbTATHI.

B cnyuae co3pganus Ilentpa «Touka pocTa» 3a cYET CpPeACTB CyOCHANH W3
dbenepanpHoro OrOmKeTa B pamkax denaepanbHoro mnpoekTa «CoBpeMeHHas
mkonay cyowrekT Poccuiickoii denepanun onpeaenser:

- OpraH WCTOJHUTENIbHOW BlacTu cyOwbekTa Poccuiickoii ®enepanuu,
OTBETCTBCHHBIM 3a peajn3alii0 MEPONPUSATHN 10 CO3JaHUI0 U 00ECTICYCHUIO
¢ynkimonupoBanust LlentpoB «Touka pocta» Ha Teppuropun CyOBeKTa
Poccuiickoit @eaeparuu (PernoHanbHbIN KOOPIUHATOP);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO CO3/IaHUI0 U (HYHKIIHMOHUPOBAHUIO
IHentpoB «Touka pocta» coriaacHo IIpunoxenuto Ne 1 k HacTosuUM
PexomMmennmanusam.

KoMmiekcom mep mpu3HaeTcs IUIaH MEPONPUATHH HA OYEpPEAHOW TOH U
JIBYXJICTHUM IUJIAHOBBIM TEPUOJ, MPEAYCMATPUBAIOIIMKA  MEPOIPHUATUS IO
co3nanuio U GyHKkuoHupoaHuio LlenTpoB «Touka pocTay, BKIFOYAIOMIUNA B TOM
qucIe:

MEpONPHUATHS, HANlpaBJICHHbIE Ha co3aaHue U OTKpbiTHE LleHTpoB «Touka
pocTay;

MEpOIPUSTHS, HampaBlieHHbIE Ha obOecniedeHne (QyHKIIMOHUPOBAHUS
HenTpos «Touka pocray;

MEPOMPHUSITHS [0  TOBBIIIEHWIO  MPOPECCHOHATBLHOTO  MAacTepCTBa
pabotuukoB LleaTpoB «Touka poctay;

MEpPOIPUATHS 1O KOHTPOIIO JOCTHXKEHUS MHHUMAIIBHBIX IIOKa3aTesen
co3nanus 1 pynkunonuporanus Llentpos «Touka pocTay.

Pernonanbnslii KOOpPZAHUHATOP B COOTBETCTBUHU co CpPOKaMHU,
yctaHoBJIeHHbIMU B [Ipriiosxxennun Ne 3 k Pekomennanusam, yTBepK1aeT:

— JIOJDKHOCTHOE JIMLIO B COCTaB€ PETMOHAIBHOTO BEJIOMCTBEHHOI'O
MPOEKTHOTO O(rca, OTBETCTBEHHOE 3a co3fanue u pyHkuuonuposanue LleHTpos
«Touka pocTay;

— MEPEYEHb MMOKA3aTENEN U UHAUKATOPOB, COOTBETCTBYIOIINX IPUBEICHHBIM
B [Ipunoxxenun Ne 2 k HactosimuMm PekomMeHaanusM, ux 3Ha4YCHUH;


https://www.apkpro.ru/

— TmepedeHb o0ueo0pa3oBaTENbHbIX OpraHu3alii, pachoJOKEHHBIX B
CEJIbCKOM MECTHOCTH U MaJIbIX TOpojax, Ha 0a3e KOTOPBIX IUIAHUPYETCS CO3/IaHue
Lentpos «Touka pocta» (o ¢popme, npeacrasieHHol B [Ipunoxenun Ne 3);

— tunoBoe [lonoxenue o IleHTpe 00pa3oBaHMsI €CTECTBEHHO-HAYYHOU H
TeXHoJIorn4eckoi HamnpapieHHocTel «Touka poctay (ITpunoxxenue Ne 4).

Coznanue mnentpa «Touka poctay Ha 0a3e o001IE00pa30OBATEILHON
OpraHu3aldyd  JIONYCKAaeTCs Kak IMyTeM  BBIACJIECHHUS  COOTBETCTBYIOLIETO
CTPYKTYPHOI'O MOApa3AelieHus 0011e00pa3oBaTeIbHOM OpraHu3allui, Tak U 0e3
BBIJICJICHUS OT/AEJIBHOTO MOApa3/IeeHusI.

O61eo6pazoBaTesibHasl OpraHu3alus U34aeT JOKaIbHbIA HOPMATUBHBINA aKT
0 Ha3HaueHuu pykoBoautens Llentpa «Touka pocta» (KypaTopa, OTBETCTBEHHOIO
3a (YHKIIMOHMPOBAHUE U PA3BUTHE), a TAKXKE O co3AaHuM 1ieHTpa «Touka poctay u
YTBEP)KJIEHUU ToJokeHust o AestenbHocTu llentpa «Touka pocra». Tumosas
dopma monoxenuss o nearenbHocTH llentpa «Touka pocta» mnpeacTaBieHa B
[Tpunoxennu Ne 4 x HacTosiuM PekomeHaanusam.

PernonanbHbiii KoopauHatop He mo3nHee AHS OTKpbITUs Llentpa «Touka
pocTay obecrieunBaeT pa3MElIEHUE B CIEMUATbHO co3AaHHOM pazzene «LleHTp
«Touka pocta» oduMaIbHOrO caiiTa 0011e00pa30BaTeNbHON OpraHu3alud B
MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «VHTepHeT» wuHpopManuu o
co3ganuu u QyHkuuonupoBanuun llentpa «Touka pocra», B TOM 4YHCIHe
uHpopman 00 0Opa3oBaTeNbHBIX MporpamMmmax, oobopynoBanuu Llentpa «Touka
pocTay, IUIAHUPYEMOM pEeXHME 3aHATHH  O0ydaromuxcsi, IUIaHUPYEMBIX
MeporpusTusix. B co3ganHoMm pasznene oduIMaibHOro caiita oOpa3oBaTebHOMN
OpraHu3allid Takke pasMemaercs HWHGOpMalus O HAIMOHAIBHOM MPOEKTE
«O06pa3oBaHue» (B TOM YHUCIIE JIOTOTHIT), aIpec caiiTa u oduiManbHas CUMBOJIMKA
MunucrepcrBa npocsemienus Poccuiickon @enepanuu.

PernonanbsHpIit KOOPJAMHATOP obecrieunBaeT uH()OpMUpOBaHHE
denepanbHOrO oOmMepaTopa B Ciy4dae CO3JaHUS Ha TEPPUTOPUH CyOBEKTa
Poccuiickoit @enepannun LlentpoB «Touyka pocTta» B paMKax HMHBIX MPOTrpamMM M
IPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu deaepanibHoro npoekra «CoBpeMeHHas
IKOJIa» HAI[MOHAIBHOrO mnpoekta «OOpa3oBaHUE», 3a CUET CPENCTB OIOJKETOB
cyonrekToB Poccuiickoit @eaepanuu u (WIK) CPEICTB MECTHBIX OIO/KETOB M (WJIH )
BHEOIOJDKETHBIX HMCTOYHHMKOB, a Tak)Ke HaNpaBJIICHWE Ha COTJacOBAaHHE
denepanbHOMY ONEPATOPY KOHIICTIIIMU CO3AaHUS U (YHKIIMOHUPOBAHUS TaKUX

[lenTpos.

2. TpeOoBaHus K NOMeIIeHUAM, KOMILUIEKTOBAHHIO 000PY/10BAHUEM,
PAcXOAHBIMH MaTepHAJIaAMH, CPeJACTBAMH 00YUeHUs U BOCTIUTAHHS

Coznanue llentpoB «Touka pocta» mpeAmnoiiaraeT KOMIUIEKC YCIOBHM MO
OCHAIIIEHNWI0 00pa30BaTeNbHBIX OpraHU3anuii 000PYJAOBaHUEM, PACXOTHBIMHU
MarepuajaMH, CpeJICTBaMu OOY4Y€HHUS UM BOCHUTAHMUS JJIsI  JOCTUXKECHHS
00pa3oBaTeIbHBIX PE3yJbTATOB MO MPEAMETHBIM 00JacTAM «ECTEeCTBEHHOHAYYHbIE
npeametel», «EcTecTBeHHble Hayku», «MaremaTuka U HUHPOPMATHUKAY,
«OO11ecTBO3HaHNE W  €cTecTBO3HaHME», «TexHoynorus», 00pa3oBaTENbHBIX



nporpaMMm oO0IIeT0 00pa30BaHUS ECTECTBEHHO-HAYYHOW M TEXHOJIOIMYECKOU
HAalPAaBJICHHOCTEH, IPU peaau3allid KypCOB BHEYPOUYHOU JCATEIBHOCTU W
JIOTIOJIHUTENIbHBIX ~ OOIlEpa3BUBAIOIIMX MPOTpaMM  €CTECTBEHHO-HAYYHOH U
TEXHUYECKOW HAIIPABIICHHOCTEH.

[lepedyenbp HampaBiaeHHOCTe peanu3yembix Ha 0aze LlentpoB «Touka
pocTay 00pa30oBaTENbHBIX MPOTPAMM MOKET OBITh PACIIMPEH B 3aBUCHMOCTU OT
HMEIONIUXCS Yy 00Ieo0pa3oBaTebHbIX OpraHu3aluii  YCIOBUM, a TakkKe
NOTpeOHOCTEN YYaCTHUKOB 00pa30BaTENbHBIX OTHOIICHH.

Coznanne  nentpa  «Touka  pocta»  mpeamnosiaraeT  pa3BUTHE
oOpazoBaTebHON MHGPACTPYKTYphl 00111€00pa30BaTEILHON OpraHu3aliuu, B TOM
quclie OCHaIIeHne 0011e00pa3oBaTENbHON OpraHru3alim:

— 00opyaoBaHUEM, CpPEJCTBAaMH OOY4YEHMs] U BOCIIUTAHUS JJIsi U3ydeHUs (B
TOM YHCIIC DKCIEPUMEHTAIBHOI0) MPEAMETOB, KYPCOB, MUCIMUIUIMH (MOJYJCH)
€CTEeCTBEHHO-HAYYHOW W TEXHOJOTUYECKOW HampaBICHHOCTEH NpHU peaau3aiuu
OCHOBHBIX o01reo0pazoBaTeNbHbIX mporpamm u JIOTIOJTHUTEITbHBIX
o01reo0pazoBaTeabHBIX MPOTPaMM, B TOM YHWCJE JUIsl PACHIMPEHHUS COJEp KaHMS
y4eOHBIX TpeaAMeTOB «Du3nkay, «Xumus», «buoaorus,

— 00opysOBaHUEM, CpEACTBAMH OOYYEHUS W BOCHUTAHUS JUIS H3YyUYCHHS
OCHOB  pOOOTOTEXHHMKH, MEXaHUKH,  MEXaTPOHHKH, OCBOCHUS  OCHOB
IpPOrpaMMHUPOBAHMS, peaU3allid TPOrpaMM JOTOJHUTEIBHOTO 00pa30BaHUsI
TEXHUYECKOW U €CTECTBEHHO-HAYYHOU HANIPaBJIECHHOCTEN U T. 1.

— KOMIIBIOTEPHBIM ¥ UHBIM 000pPYI0BAHUEM.

[lepedyenb, MUHUMATIBLHO HEOOXOJIMMBIE (DYHKIIMOHAJIBHBIE U TEXHUYECKUE
TpeOOBaHHWA ¥  MHUHUMAIbHOE  KOJUYECTBO  OOOpPYAOBaHUS, PACXOIHBIX
MaTEpHUAJIOB, CPEJICTB 00yUYeHHUsI U BocnuTaHus st ocHamienus LlentpoB «Touka
poctay (manee — UHQPPACTPYKTYpPHBIN JIMCT), OMNpEeNestoTcs PernoHanabHbIM
KOOpAUHATOpOM ¢ ydeToM llpuMepHOro mepeuyHsi 0OOpYyIOBaHUS, PACXOJHBIX
MaTEpHUaJIOB, CPEACTB OOYYEHHS W BOCIMTAHUSA JJIA CO3JAHUS M OOeCIeYeHUs
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa3oBaHMsI ~ €CTECTBEHHO-HAYYHOH |
TEXHOJIOTHYECKON HampaBieHHOCTH «Touka pocra» B 0011€00pa3zoBaTEIbHBIX
OpraHu3alusAX, PACHOJOKEHHBIX B CEJIbCKOM MECTHOCTM M MAaJlbIX TOpoJax
(ITpunoxxeane Ne 6), HPUMEPHOTO THUIOBOTO HWHPPACTPYKTYPHOTO JIKCTA,
onpexaensieMoro denepaybHbIM ONIEPATOPOM, U HACTOAIINUX PexoMenaanui.

B pamkax ocHamenus 001meo0pa3oBaTeNbHBIX — OpraHu3aluil  mpu
dbopmupoBanun HHPpPACTPYKTypHOTO JNHCTa CcyObekT Poccuiickoit deneparuu
BIIpaBE BBIOpPATh CTAHAAPTHBIA WM TPO(UIBHBI KOMIIIEKT 000pYyIOBaHUS,
MPE/ICTaBICHHBIN B IPUMEPHOM IMEepeYHe 000PYI0BAHUS, PACXOAHBIX MATEPHATIOB,
cpeAcTB OOydeHHMss W BocnuTaHust [Jsi ocHamieHus LlentpoB «Touka poctan
(ITprmoxxeane Ne  6).  Jling  MaJOKOMIUICKTHBIX  00IIeoOpa3oBaTelIbHBIX
opranuzanuiil 06beM €IMHUIL CPEACTB O0YyYEHHMS U BOCIUTaHUS (OPMUPYETCS B
MEHBIIIEM KOJIUYECTBE.

! ManokomruiekTHOM 0611€00pa30BaTeNbHOI OpraHu3alell B paMKax pealu3aliid MEPOTPHATHH MO CO3/aHHUI0
(YHKIIMOHMPOBAHUIO LEHTPOB €CTECTBEHHO-HAYYHOM M TEXHOJNOIMYECKOW HaIpaBIEHHOCTEH NpU3HAETCS
o0meobpa3oBaTenbHasl OpraHU3alysl, YUCICHHOCTh KIIACCOB-KOMIUIEKTOB B KaXKAOW M3 TMapajuieNiell KOTOpoi
cocTaBJseT He Oonee | eaUHUIBL



[IpouibHBIE  KOMIUIEKT OOOpYAOBAHUS MOXET OBITh BBIOpaH AJiA
00111e00pa30BaTENbHBIX OpraHU3alMid, UMEIONIUX Ha MOMEHT CO3JIaHHs IIEHTpa
«Touka pocta» HaboOp cpeACTB 00yUEHHUS M BOCIUTAHUSI, TOKPHIBAIOIINI CBOMMHU
(YHKIMOHAIIBHBIMA BO3MOXHOCTSIMU 0a30Bble NOTPEOHOCTH MpPU HM3YyYEHUU
npeamMeToB «Puznukay, «Xumusa» U «bruonorus».

[IpodunbHbli  KOMIUIEKT 000pynoBaHua oOecrneuuBaeT 3(PQPeKTuBHOE
JOCTH)KEHUE 00pa30BaTeNbHBIX PE3YIbTATOB OOYYAIOIIUMHUCS IO MPOrpamMmam
€CTECTBEHHO-HAYYHOW UM TEXHOJIOTUYECKOM HAIPaBJIECHHOCTEW, BO3MOKHOCTh
yrayOJICHHOTO U3YYeHHUs OT/ACNIbHBIX MPEMETOB, B TOM YHUCE JUIsl (POpMUpPOBaHUS
U300pEeTaTEILCKOr0,  KPEAaTUBHOTO, KPUTUYECKOTO  MBIIUJICHUS,  Pa3BUTHS
(GYHKIIMOHAIBHOW TPaMOTHOCTH Y OOYYalolUXCA, B TOM YHCIE €CTeCTBEHHO-
HAy4YHOU U MaTEeMaTUUYECKOM.

I[Ipu ¢opmupoBanun UHOPACTPYKTYPHOTO JIHCTAa U3 MOPODHIHHOTO
KOMIUIEKTa B 0053aTeIbHOM MOpsiike o0ecneurnBaeTcst BLIOOP CpesicTB 00yUeHUs U
BOCITUTAHMS HE MEHEE UeM I10 TpeM yueOHbIM mpeameraM («Dusukay, «Xumus»,
«buonorus») W KOMIBIOTEpHOro oOopyaoBaHusa. OcTaBimipiecss MO HWTOTam
ompenesieHns] 00s3aTeIbHOTO O0OPY/IOBaHUSL CPEACTBA, MPEAYCMOTPEHHBIE IS
ocHamenus llentpa «Touka pocta», pacnpenenstoTcss Ha MpPUOOpETeHHE
JIOTIOJIHUTENIBHOTO  00OpY/JI0OBaHMsI, BXOJSIIETO B TepeYeHb 0O0OpYI0BaHUS,
PacXOJIHBIX MAaTE€pUaJIOB, CPEJACTB OOy4YeHUS] W BOCHUTAHUA TPOPUIHLHOTO
xkomruiekTa (Ilpunoxxenne No 6 Kk METOTMYECKUM PEKOMEHIALIUSM).

[Ipu BBIOOpPE AOMONHUTENHHOIO OOOPYIOBAHUS TAKXKE CIEAYeT yUUTHIBAThH
cienuduky W TOTpPeOHOCTH oOTpacieil HIKOHOMUKH cyObekTa Poccuiickoi
denepanum.

PernonanbHblii KOOPJIMHATOP o0ecrieunBaeT COrJacoBaHUE
c(hOpMHUPOBAHHOTO B COOTBETCTBHHM C THUIIOBON (GopMoil HHPPACTPYKTYPHOIO
aucta ¢ @DexpepalibHbIM  ONEPATOPOM B  COOTBETCTBUM C  PEMVIAMEHTOM,
onpenensaeMbiM OeepabHbIM ONEPATOPOM.

[Ipu nmnpencTaBieHrM Ha CcorjacoBaHUE HMHPPACTPYKTYPHOTO JIUCTA,
c(hOpMHUPOBAHHOTO M3 CTAHAAPTHOTO KOMIUIEKTa, PermoHanmbHBI KOOPAMHATOD
MPEAOCTABIISIET MOATBEPKIACHUE OTCYTCTBUS B COOTBETCTBYIOIIEH
o0pa3oBaTeIbHOM  OpraHU3AIINH, OCHAIIEeHUE  KOTOPOM  IUIaHHpYETCH,
o00OpyIOBaHMs, PACXOJHBIX MaTepUaIoOB, CPEACTB OOYy4YeHHS MU BOCIUTAHUS,
YKa3aHHBIX B IIEpEYHE.

OOpa3zoBaTenbHblE OpraHu3alui, Ha 0a3e KOTOPBIX CO3MAIOTCS U
¢ynkimonupytor  llentper  «Touyka pocta», JOMKHBI  COOTBETCTBOBATH
JNEHUCTBYIOIIUM TPEOOBAHUSM K YCTPOUCTBY, COIEPKAHUIO U OPraHU3AIMU PeKUMA
paboThl 00pa30BaTENbHBIX OPraHU3alliii U UHBIM HOPMATUBHBIM MTPABOBBIM AKTaM,
ONpEeNEeNAIoNMM TpeOOBaHUSI K OpraHu3aluu OOLIEro ¢ JOMOJHHUTEIBHOTO
00pa3oBaHUs JICTCH.

[Tomemenus (GyHKIIMOHAIBHBIE 30HBI, B TOM 4YHCJE Y4yeOHbIC KaOWHETHI
dbusuku, xumuu, 6uonorun) [entpa «Touka pocTa» pekoMeHIyeTCsl pacrojaraTh
B IIpeJIeNax OJTHOTO 3/1aHusl.

[IpoextupoBanue, 30oHupoBaHue nomemeHuit LlentpoB «Touka pocta» u
omnpeniesieHHe JU3alH-pelIeHU OCYIIECTBISIETCS. C Y4e€TOM PYKOBOJICTBA IIO



IIPOCKTUPOBAaHMIO LEHTpOB «Touka pocra», yTtBepxkaaeMoro denepaabHbIM
OIIEPATOPOM.

IIpu npoexTupoBaHuu, 30HUpOoBaHUM noMmenieHuii Llenrpos «Touka pocra»
ClIEQyeT YYUTBIBATb OCOOEHHOCTH OOOpYAOBaHUS, PAaCXOAHBIX MaTepHaJIOB,
cpenctB  OoOy4YeHHMsT M BOCHUTaHUS, KOTOpPhIM  Oyner  oOecrneyuBaThes
oOpa3oBaTreibHasi OpraHu3allys.

IIpoekr  30HHMpoBaHua  nomemeHuit  LlentpoB  «Touka  pocrta»
npeacrasisgercs denepanbHOMY OINEpaTOpPy OAHOBPEMEHHO C IPEICTABICHUEM
MH(PACTPYKTYPHBIX JUCTOB.

3. Opranuzanusi 00pa3oBaTe/IbHOM 1eSITeJILHOCTH

OGpazoBarenbHasi JESITENBHOCTH Ha 0Oa3ze 1eHTpoB «Touka pocTa»
OCYIIECTBIISIETCSI IO 00pa30BaTeIbHBIM MIPOTpaMMaM OOIIETr0 U JOTOJTHUTEILHOTO
oOpa3zoBaHwUsL.

TpeboBanuss k ¢opmaTy opraHuzalud 00pa30BaTEIbHOU JESITEIHHOCTH
PEryIUPYIOTCS HACTOSIIUMU PekoMeHmamus M ¥ UHBIMH UH(POPMAIMOHHBIMU H
METOANYECKUMH MaTepuaniamMu denepaibHOTo onepaTopa.

Hamnpapnenus peannsyembix ¢ ucIonb3oBaHueM pecypcoB LlentpoB «Touka
pocTay MpPOrpaMM  ONPENCNSIOTCS B  COOTBETCTBUHM C  METOJUYECKUMHU
MarepuajaMd U PEKOMEHIAIUSMH, YCTAHABIMBAEMBIMU M AKTYyaJIM3UPYEMBIMU
®enepanbHbIM OIEPATOPOM.

Ha ©0aze 1entpoB «Touka poctay obOecrneduBaeTcs peanu3anus
oOpa3oBaTeIbHBIX MPOTPAMM  E€CTECTBEHHO-HAyYHOH U  TEXHOJOTHYECKOU
HAIPaBJIICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSMHU
3aKOHOJATENbCTBA B cdepe 00pa3oBaHHs W C Yy4ETOM PEKOMEHJIANUN
denepanpHOro omeparopa. B oOs3aTensHOM mopsigke Ha 0aze meHTpoB «Touka
pocTa» oOecrneunBaeTCs OCBOCHHE OOYyYAIOMIUMHKCS YYEOHBIX IPEIMETOB
«Dduzuka», «Xumus», «buosorus» ¢ HUCHOJB30BAaHHEM TMPHOOPETAEMOTO
000pyAOBaHUs, PACXOIHBIX MaTEPUAJIOB, CPEACTB OOYUYECHUS U BOCTIUTAHHUS.

He menee 1/3 oObema BHEYpOUYHOH JEATEIBHOCTH OOYYAIOIIUXCS JOJDKHO
OBITh OPUEHTUPOBAHO HA TOJIEPKAHNE €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEW 00pa3oBaTeNbHBIX MPOTpaMM, NpPH STOM O0BEM MPOTpaMM
€CTECTBEHHOHAYYHOW HAMNpPaBICHHOCTH HE MOXET cocTaBisiTb MeHee 20% oT
obmiero o0beMa BHEYpOUHOH nestenbHOCTH. OOpazoBaTeibHBIE MPOTPAMMBI IO
IPYTUM  HampaBiI€HHOCTSM MpPU HAIUYUKA BO3MOXKHOCTU  PEKOMEHIYETCS
IJIAHUPOBATh C UCTIOJb30BaHKuEM pecypcoB LlenTpoB «Touka poctay.

PazpaboTtka pabGoumx mporpamm 1o mnpeameraM «Duznkay, «XuMUI,
«buonorus», yd4eOHbIM MpeaMETaM €CTECTBEHHO-HAYyYHOH M TEXHOJOTMYECKOM
HaIMpaBJICHHOCTEW U3 YacTh YyueOHOro IuiaHa, (opMUpPYyeMON ydyaCTHHUKAMHU
oOpa3oBaTeIbHBIX OTHOIICHWH, TMpPOTpaMM BHEYPOYHOW JEATETBHOCTH U
JIOTIOJIHUTENIBHOTO  00pa30BaHMsl  OCYIIECTBIAETCS  00Ie00pa3oBaTEIbHBIMU
OpraHu3alUsIMH, B KOTOPBIX CO3Aal0Tcs LEHTpbl «Touka pocTa», caMOCTOSTEILHO
C Y4€TOM METOJIMUYECKUX MAaTepUalioB U pekomeHauuii depepanbHOro oneparopa.
Peanuzanusa o00pa3oBaTenbHbIX MPOrpaMM JOMOJHUTEIBHOTO O0pa3oBaHUs B



MaJIOKOMILUIEKTHBIX 00I1€00pa30BaTEIbHBIX OPraHu3alusax OCYIIECTBISAETCS NpPH
HaJM4YUU y OpPraHM3alyy COOTBETCTBYIOIIMX YCJIOBUH. JUJIsI MaJOKOMILJIEKTHBIX
o01eo0pa3oBaTeabHbIX OpraHU3alUi JOMYCKAaeTcsl OTCYTCTBHE JIMIIEH3UM Ha
JOTIOJHUTENIbHOE O00pa30BaHUE M PEATU3yEMBIX MPOTrpaMM JIOMOJHUTEIBHOTO
oOpa3zoBaHwUsl.

Pexomenpanmn  mo  HMCHOJIB30BAaHUIO CTaHJAPTHOTO  KOMIUIEKTa
obopynoBanus Llentpa «Touka pocta» IpH peanu3aluy NporpaMM €CTeCTBEHHO-
HAay4YHOM M TEXHOJIOTMYECKOW HaIlpaBJIEHHOCTEN onpenenensl B [Ipunoxennn Ne 5
K HacTosIIuM Pekomenganusm.

CompoBoXkaeHHE W METoJUYecKoe  OOecleueHue  MCIOJIb30BaHUS
npoUILHOTO KOMILIEKTa O0OpYAOBaHHS B 00pa30BaTEeIbHOM JEATEIbHOCTU
ueHTpoB «Touka pocta» ocymecTBisieT PeaepanbHblid ONEpaTop.

Meronuueckue mMaTepualibl, pa3pabOTKU U MHbIE MaTepuajbl 0 BOMpOcaM
UCIIOJIb30BaHUs NPOQUIBHOTO KOMIUIEKTa 00O0pyJoBaHUsl pa3padaTbiBaloTCH,
aKTyaJM3HPYIOTCS M pacnpocTpaHstorcs denepaabHbIM ONEPaTOPOM, B TOM YHUCTIE
C TMPUMEHEHHEM COBPEMEHHBIX Meaua WHCTPYMEHTOB (BuAeO, BeOHHAp,
yOJTUKAIIN).

@denepa’dbHbIM  OMEPATOPOM HA PETYISIPHOM OCHOBE OOecreunBacTCs
NPOBEJICHNE METOJAMYECKHMX U O00ydYalouux MEpOonpHsTHil 10 BOIpPOCaM
opraHuzanuud obOpazoBaTenbHOro mnpomecca B Llentpax «Touka pocta» c
NpUMEeHEHHEM MPOPUILHOTO KOMIUIEKTa 000pyI0BaHMsI, OKa3aHUE METOIUYECKON
NOMOILIM  Tpu  pa3paboTke  y4yeOHBIX  MaTepuaioB,  3aJaHUd  JUId
COBEPIIEHCTBOBAHUS TMPAKTUUYECKOM MOATOTOBKH OOYYAIOIIUXCSA MO y4eOHBIM
npeIMeTaM, KypcaM BHEYPOYHOW JESTeNIbHOCTH, JOMOJIHUTEIBHOIO 00pa3oBaHus
eTei.

[legarornueckue paOOTHUKH, OCYIIECTBISIONIME AEATEILHOCTh Ha 0ase
LentpoB «Touka pocta» ¢ NpUMEHEHHEM TPOYUIBHOTO  KOMILIEKTa
o0opyAoOBaHUs, TMPOXOAAT OOydYeHHEe IO TMporpaMMaM  JOTOJHUTEIHHOTO
npodeccroHaabHOr0 0o0pa3oBaHWs (KypChl TIOBBIINICHUS KBalu(UKAIUMU) U3
®enepanpHoro  peectpa nporpamm  JI1O. IloBbimenne  KBanuQpuKauu
NeAarorndeckux paboOTHUKOB OCYIECTBISIETCS HE PEKe OJJHOTO pa3a B TPU roja.

4. OpraHn3alMOHHO-METOAMYECKOe CONPOBOKACHUE U HCIIOJIb30BAHHNE
HHOH CO3JAHHON B paMKaX peaJiu3aliii HAIMOHAJIbHOIO IPOEKTA
«O0pa3oBanue» HHPPACTPYKTYPHI

B nensax KoMIuiekCHOro conmpoBOXAeHHS AedaTeabHOCTH LlenTpoB «Touka»
denepanbHBIM OMEPATOPOM OOECIIEUUBACTCS OCYIICCTBICHHE MMYyONUKAIUN W
OOHOBJICHUSI METOJUYECKUX MAaTEepUajoB, BKIIOYAIONUX YYeOHO-METOAMYECKHUE
Martepuasibl  (MHCTPYKIMH,  METOAMYECKHEe  TocoOus, MHGOPMAIMOHHBIC
Martepualbl, NEepeYHu  PEKOMEHAYEMBIX JUTEpaTypPHBIX UCTOYHUKOB,
BUJIEOMATEpUANIBl M JIp.), a TaKXke MaTepuanbl [0 UTOraMm MPOBEICHUS
Meponpusituii denepaibHOr0 orneparopa (BeOUHApHI, CEMUHAPHI, KOH(EpEeHIUH,
COBCIIIAHUSA U JIP.).



st negarornueckux padotHukoB LlenTpoB «Touka poctay denepaibHbIM
ornepaTopoM  0O€CleYuBaeTCs IMPOBEJCHHE TEMATHYECKHMX BEOMHApPOB H
o0pa3oBaTeIbHBIX MEPONPUATHUNA, HANPaABICHHBIX HA pPa3bsICHEHHE BOIIPOCOB
peanuzanuu 00pa3oBaTeNbHbIX mHporpaMMm Ha 0Oa3e LlentpoB «Touka pocta» c
MpUMEHEHUEM TPO(YUIBHOTO KOMILJIEKTa 000PY10BaHUS.

Jiist PernoHanbHbIX KOOPAMHATOPOB U PYKOBOASIIMX paboTHUKOB LleHTpoB
«Touka  pocta»  DenepanbHbIi  omeparop  OOECIEUMBACT  MPOBEJCHUE
TEMAaTUYECKUX BEOMHAPOB, HANPABICHHBIX HA JOMOJHUTEIBHOE pa3bsICHEHUE
BOIIPOCOB, OTHOCSLIUXCS K MCHOJHEHUIO KOMIUIEKCOB Mep (OPOXKHBIX KapT) IO
co3ganuio M (QyHkuuoHupoBanuio lLlentpoB «Touka pocTta», HTOCTHKEHUIO
YCTAHOBJICHHBIX TMOKa3aTeled (QYHKIHMOHUPOBAHUS, UCIOJb30BAHUIO HWHOM
CO3JaHHOW B paMKaxX pealu3alydyd HaIMOHAJBHOTO IMpoekTa «OOpa3oBaHUE»
UHQPPACTPYKTYPBHI.

B wmensx o>@dekTuBHOM OpraHu3alMOHHO-METOJAMYECKOW  MOAACPKKH
co3ganusi u (¢ynkiuonupoBanus lLlentpoB «Touka pocra» Ha TeppUTOPHUH
cyorexktoB  Poccuiickoit ~ denepanuum  PervoHanbHBIM  KOOPAMHATOPOM
oOecrieuynBaeTcss BOBJICUECHHME JETCKUX TexXHomapkoB «KBaHTOpuym», ILEHTPOB
ugpoBoro obpazoanus Aeteit «IT-ky0», KIIOYEBBIX HEHTPOB TOMOJHUTEIHLHOTO
oOpa3oBanus «JloM Hay4yHOW Kosutabopauuu» B nedarenbHocTh LleHTpoB «Touka
pocTay B cileayomux popMarax:

1. TIlpoBeneHne COBMECTHBIX MEPONPUATUN i OOy4arouuxcs U
neAarornyeckux paboOTHUKOB 00I11e00pa3oBaTeNIbHBIX OpraHu3anui, Ha 0a3ze
koTopeix co3narotcs Llentprr «Touka pocTtay (oOyuaroniue ceMHUHAphl U MacTep-
KJIACChl TI0 BOMPOCAM HCIIOJIb30BaHUSI OOOpPYIOBaHUS, CPEICTB OOy4YeHUS H
BOCIUTAHUS;  METOAMYECKHE  MEpONpHUATHS TI0  Bompocam  pa3paboTKH,
COBEPIIIEHCTBOBAHUS W BHEJPEHUS IMPOTpaMM JIOMOJHUTEIHHOTO 00pa30BaHUS
€CTECTBCHHO-HAYYHOM WM  TEXHUYECKOM  HAIPaBIEHHOCTH, OpPraHU3alUU
BHEYPOYHOMN JESITEIILHOCTH O0YYaIOIIUXCS; UHANBUAYAJIbHbIE KOHCYJIbTAIMH IS
NeAaroruyeckux paboTHUKOB, B TOM YKCJIE B PEXKUME OHJIANH; 3aHATHS TPOCKTHON
JNEATENIbHOCTIO; KOHKYPCHBIE U COPEBHOBATEIIBHBIE MEPONPUATUS Uil JETEU U
7p.).

2. OpraHum3anus ¥ ydacTH€ B PETUOHANBHBIX M MEXKPErHOHAIbHBIX
KoH(pepeHusax, ¢ecTtuBaisax, Qopymax 1o oOMeHy OmbITOM paboOThl Ha
BBICOKOOCHAIIICHHBIX YYEHMKO-MECTaX, B TOM YHUCJIE 10 PEAIN3ALUN NTPEIMETHBIX
obnacteii  «EcrtecTBeHHOHAay4YHBIE  TpeaAMeTb», «EcCTeCTBEHHBIE  HAyKW»,
«Matematka u uHPOpMaTHKay, «OOIIECTBO3HAHME U ECTECTBO3HAHUEY,
«TexHonorus», a TakKe MPOrpaMM JOTIOJHUTENBHOTO 00pa30BaHUsl €CTECTBEHHO-
HAay4YHOU U TEXHUYECKOMN HAIPaBIECHHOCTEMN.

3. Yuactue permoHadbHBIX KOOPJMHATOPOB, mpenctaButeneit llentpos
«Touka pocTa» U MHBIX IIEHTPOB, (PYHKIMOHUPYIOUIUX HA TEPPUTOPUU CYOBEKTa
Poccuiickont @enepanuu, B Meponpustusx @eaepasbHOro oneparopa.

I'padux MeponpusiTuii, KBOTHI YyYacTHs, COJAEpPKAHME W TEXHOJIOTUHU
IIPOBEACHUS MEpPONPUATUI JTOBOAATCSA denepanbHbIM OIepaTopomM
JOTIOJTHUTENBHO.



4. OpraHuzanus U y4yacTue B NMPOBEJCHUM UH(POPMAIMOHHBIX KaMIIaHUM 0
MONyJISIpU3allii  HAIIMOHAIBHOTO TpoekTa «OO0pa3oBaHKE» Ha TEPPUTOPUH
cyobekToB Poccuiickoit denepanuu, B TOM YHUCIE€ COOBITUAX, MPOBOJAUMBIX st
KOHCYJIbTAlIUOHHOTO COMPOBOXKACHUSI POAUTENCH (3aKOHHBIX MPEICTaBUTENCH )
00ydJaromuxcss O BO3MOXKHOCTSIX JUIsl Pa3BUTUS CIIOCOOHOCTEH M TalaHTOB HX
nered, mnpodeccuoHaTbHOM OpUEHTAlMM M YCHENTHOTO OCBOCHUS OCHOBHBIX
00pa3zoBaTeIbHBIX MPOrpaMM 00111eT0 00pa30BaHUs.

5. PazpaboTka, yTBepXkAeHHE U peau3alusi CETEBhIX 00pa3oBaTEIbHBIX
MpOrpaMM C UCIIOJIb30BAHMEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3/JIaHHBIX B
cyobekte Poccuiickoit @epepanuu B paMKax HalMOHAJIBHOIO MPOEKTa
«O0pa3zoBaHue», B TOM YHCIE COBMECTHO C JETCKHMMH TEXHOIMapKaMH
«KBanTopuym».

6. Bomneuenue oOyuarommxcsi oO0Ieo0Opa3oBaTeIbHBIX OpraHU3alldid, Ha
0aze KOTOphIX co3patorcs W GyHKUMOHHPYIOT llenTpel «Touka pocTtay, B
paznuuHbie (OPMBI COMPOBOXKACHUS ¥ HACTaBHUYECTBA C HCIIOJIb30BAaHUEM
KaJIpOBBIX PECYpPCOB, O0ECIEUMUBAIONIUX PA0OTy BBICOKOOCHAIICHHBIX YUYECHHKO-
MECT, CO3/IaHHBIX B cyOBekTe Poccuiickoit deneparnuy B paMKax HallMOHAIBHOTO
npoekta «OOpa3zoBaHHE» C  y4ETOM METOAOJIOTMH  (IIeJI€BOM  MOJENH)
HACTaBHUYECTBA  OOydYarONIUXCS  JUIi  OpTaHW3alMii,  OCYIIECTBIISIFOIINX
00pa3oBaTEIbHYIO JICSATEIBHOCTh IO 00IIe00pa30BaTEIbHBIM, JTOMOJHUTEIBHBIM
oOmeoOpazoBaTeIbHBIM W MpPOrpaMMaM  CpPelIHEro  Mpo(deccHOHaIBLHOTO
oOpa3oBaHus, B TOM YHCIE C NMPUMEHEHUEM JIYUIIUX MPAKTUK OOMEHA OIBITOM
MEX1y 00y4aroIuMUCs.

Hentpsl «Touka pocra» HCNONB3YIOT HWHOPACTPYKTYPY U KaJapoBbIe
pecypcel  AeTCKUX TexHomapkoB «KBaHTopuym», co3maBaeMbix Ha 0aze
o01reo0pazoBaTeIbHBIX OpPraHU3alluid, A Pa3BUTUS TPOEKTHON NEATETbHOCTH
obyuaromuxcsa. Ilemarormueckue pabotHuku LlenTtpoB  «Touka  pocTta»
o0ecreynBalT ydacTue oOyJaromMXcs B MEPONPUATUAX JIETCKUX TEXHOIAPKOB
«KBaHTOpHYM» C yIaneHHbIM UCIIOJIb30BAaHUEM 000PYI0BaHUS, CPEJCTB O0YUCHUS
U BOCIIMTAHUS, a TAK)KE NIPUHUMAIOT YYaCTUE B OPraHU3yEMbIX UIMU CEMUHApax Io
aeMoHCTpanud  A()QPEKTHBHOTO  ONbITa  peaim3allud  00pa30BaTEIIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKOW M MHBIX HANPABICHHOCTEW CPEAU MHBIX
o01reo0pazoBaTeIbHBIX OpraHU3aIHi, PACTIONOKEHHBIX Ha TEPPUTOPUHU CYOBEKTa
Poccuiickoit @enepanum.

PernonanbHbBIM KOOpAWHATOPOM Ha TeppuTOopuu cyOwekra Poccuiickoii
Oenepanun  obecneunBaeTcsi paboTa MO TOAJEPKKE 0011e00pa3oBaTeIbHBIX
OpraHu3anuid, TOKa3bIBAOIIUX HU3KUE O00pa3oBaTeNbHBIC PE3YNIbTATHI, C
MCIIOJIb30BaHUEM MHPPACTPYKTYphl U KagapoBoro obecmneuenus Llentpo «Touka
pocTa» B pa3nuyHbIX (QopmaTax (COBMECTHas peaiu3anus o00pa30BaTENIbHBIX
MporpaMm, MpoBeJIeHHE O0YyYAIOUIMX MEPONPUITUH, CEMUHAPOB, KOHCYJIbTAIIMN U
mp.).

[Ipn mpoBeneHWH pa3NUYHBIX MEPONPUSATHM, CBA3aHHBIX C peaIU3alUeH
HallMOHAJIbHOTO MpoekTa «OO0pa3oBaHUE)», HUCIOIb30BAHUEM COOTBETCTBYIOIIEH
MH(PPACTPYKTYPHI, KaIPOBBIX U (PUHAHCOBBIX PECYPCOB, IOJKHO OBITH 00ECIIEUEHO
ux MHOOPMALIMOHHOE COMPOBOXKIAEHUE, B TOM YHUCIE B CpPEICTBAX MaCCOBOH



uH(pOpMaIK, COLMANBHBIX CETAX, Ha calTax 00pa30BaTEIbHBIX OpraHU3alUi C
HCIIOJIb30BaHUEM (bupmeHHON CHMBOJIMKH HAaIlMOHAJILHOTO IIPOEKTa
«O06pa3zoBaHue».

Nudpopmarnus 06 yuactum LlentpoB «Touka pocta» B MEpONpUATHAX
HanpaBisieTrcss  DenepallbHOMY  OIEpPaTopy B paMKax  €KEKBAPTAJIBHOIO
MOHMTOPHUHTA.

S. TpedoBanus k punancopomy odecneuyenunro llenTpoB «Touka
pocTay

dunaHcoBoe obOecrneueHne (yHkruonupoBanus LleHTpoB «Touka pocray
BKJTFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOMMMHU TPeOOBAaHUSIMH K OIPEIACIICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHWE rOCYJApPCTBEHHBIX (MYHHUITUTIAIBHBIX) YCIYT B
chepe TOUIKOIBLHOTO, Ha4YaJbHOT'O O0IIEero, OCHOBHOTO OOIIET0, CPpeHEro o0IIero,
cpenHero Mpo(ecCHOHATBLHOTO 00pa30BaHMs, JIOTOJHUTEIBHOTO OO0pa30BaHUS
JICTCH M B3POCIIBIX, JIOMOJHUTEILHOTO MPO(PECCHOHATILHOTO 00pa30BaHUS IS JIHII,
UMEIONUX WM TOJydYalolux cpeaHee mnpodeccHoHaibHOEe 00pa3oBaHUE,
npo(eCCHOHAIBLHOTO 00YUYCHUS, MPUMEHSICMBIMU TIPU pacueTe oObeMa CyOCHIUH
Ha (DMHAHCOBOE 0OCCIICUCHHE BBIMIOJHEHUS IOCYIaPCTBEHHOTO (MYHHITMIIAIBHOTO)
3aJlaHAs Ha OKa3aHWE TOCYJapPCTBEHHBIX (MYHHIIMIAIBHBIX) YCIYT (BBITOJTHCHHE
paboT) TOCYIapCTBEHHBIM (MYHHUIIMIAIBHBIM) YUIPEIKICHUEM, YTBEPIKICHHBIMU
npukazoMm MunnpocBemienuss Poccun ot 20 HosOps 2018 1. Ne 235 wm
BKJTFOUAIOIIMMH B TOM YHCIIE:

- OoIUIaTy Tpyla TNeAaroruyeckux pabOTHUKOB o00IIe00pa3oBaTeIbHOM
opranuszanuu, obecrneunBaromux Gynkunonupoanue Llentpos «Touka pocta»;

- MPpUOOpETEHNE JOCTATOYHOTO0 00BEMA OCHOBHBIX CPEJICTB U MaTepUaIbHBIX
3armacoB, B TOM YHCJIE PACXOJHBIX MATEPHAJIOB, IJisi OOECIEeUEHUs pean3aiuu
o0pa3oBaTeIbHBIX MPOrpaMM B oO0BEeMe, HEOOXOJMMOM JUIS HEIPEPHIBHOM
peanuzanuu 00pa3oBaTEIHLHOTO MPOIECCa;

- oOecrieueHue TeKyIIeH JIEATENbHOCTHU o01reo6pa3zoBaTebHON
OpraHu3alyy Mo o0ecrneyeHn o 00pa3oBaTeIbHOTO Mpoliecca.

I[Ipu dopmupoBanmu Oromkera cyobekta Poccuiickorri deneparuu
(MecTHOTO OIO/PKETa) HA OYEpPEJHOW TOJ ¥ IUTAHOBBIM MEpPUOa HEO0OXOIUMO
nmpeaycMaTpuBaTh OFO/PKETHBIC ACCHUTHOBAHUS B 0OBbeMe, HEOOXOJAMMOM IS
¢unancoBoro obecreueHust pynknunonupoBanus LlentpoB «Touka pocta», B TOM
YHCIIe C YY€TOM COOTBETCTBYIOIIEH WHACKCAIIHH.

6. 3akII0YNTEIbHbIE MOJI0KEHUS

[Ipu peanuzanuu MeponpusiTUA B LENAX CO3AaHUS U (PYHKIMOHUPOBAHUS
IentpoB «Touka pocray cyowbekr Poccuiickoit dDexaeparuu obecneynBaeT
co0JiroIeHue TpeOoBaHUM AHTUMOHOIIOJIBHOIO 3aKOHO/IATENIbCTBA u
3aKOHO/ATENIbCTBA O KOHTPAKTHOM cucteme B cepe 3aKylmok ToBapoB, padoT,
yCIIYT JiJ1s1 00€CTIeUeHHs TOCYJaPCTBEHHBIX U MYHUIIUTIAIBbHBIX HYXJ, B TOM YHCIIE
B 4acTu oOecrnedyeHus] MOBBIICHUS 3)(PEKTUBHOCTH, MCKIIOUEHUSI OTPAHUYCHUS
Kpyra TIOCTaBUIMKOB M  IOCTaBIsieMOro  OOOpYy/IOBaHMS,  IOBBIIICHUS



pPE3yJIbTATUBHOCTH  OCYIIECTBICHMSI 3aKyNOK, OOECleYeHus MpO3PavyHOCTH,
MPEeIOTBPAILCHHS] KOPPYILIMHU U IPYTUX 310YINOTPEOICHHIA.

IIpu ocymectBnenun cyobektamu Poccuiickoit ®enepauuu 3aKynok
TOBapoB, padOT, YCIOyr ¢ Ieibl0 MNpuoOpeTeHus OoOOpYyIOBaHMS, PACXOHBIX
MaTepualioB, CpeACTB OOy4YeHHs W BOCIHHUTaHUA B LeisAX co3aaHus LleHTpos
«Touka poctra» 3a cuer cyOcuauu u3 (QenepanbHOro OrOIKeTa OrOIKETaM
cyosexktoB Poccuiickoit  ®enepanuu  Ha  COPUHAHCUPOBAHHME  PACXOJHBIX
00s3aTenbeTB cyoObekToB Poccuiickoit denepanuu:

- oOecrneunBaeTcsd LEHTpalu3alusl 3aKylNoOK B IMOPSJAKE, OINPEAeIEHHOM
nyHKTOM 7 cTtaThu 26 ®enepanbHoro 3akoHa «O KOHTPAaKTHOU cucteme B chepe
3aKyNoOK, TOBapoB, palbOT, yciayr s oOecrnedeHusi TrOoCyJapCTBEHHBIX H
MYHUITUTIATBHBIX HYXD;

- MPUMEHSETCS HAUMOHAIBHBIA PEKUM B COOTBETCTBUU C TPEOOBAHUSIMU
crateu 14 @enepanbHoro 3akoHa ot 5 anpensa 2013 r. Ne 44-D3 «O KOHTpaKTHON
cucteMe B cdepe 3aKymoK TOBapoB, paboT, yciayr maui obOecrnedeHus
rOCYy/IapCTBEHHBIX U MYHUIIMITATIBHBIX HYXI.

Kpome Toro, mpu ocyiiecTBieHHH 3aKymnmokK cyObekTtamu Poccuiickoi
®denepanvu JOIKHBI ObITh YUTCHBI:

- mosioxkeHust nocrtanosieHus [IpaBurenscTBa Poccuiickonn denepauuu Ot
03.12.2020 Ne 2013 «O MUHUMAaJIBHOW J0J€ 3aKylNOK TOBApOB POCCHUICKOTO
IPOUCXOXKIICHUS;

- nosiokeHusi noctaHosiieHus1 IIpaBurtensctBa Pocculickonn ®denepanuu
or 03.12.2020 Ne 2014 «O MUHUMaJIBHOM 00s3aTEIBLHON J0JIE€ 3aKYIIOK
POCCHICKUX TOBAapOB U €€ JOCTHKEHUH 3akazuyukom» (BMmecte ¢ «llomoxenueM o
TpeOOBaHUAX K COJEpKaHUIO M GopMe oTdyeTa 00 0O0beMe 3aKyNMOK POCCUHUCKHUX
TOBAapOB, B TOM YHUCJIE TOBApPOB, IMOCTABISEMBIX MHPH BBIINOIHEHUH 3aKyNaeMbIX
paboT, OKa3aHWU 3aKYMAaEeMbIX YCIYT, OCYIIECTBICHHBIX B IENAX JOCTHXKCHHS
3aKa3YMKOM MHHUMAJIbHOW 0053aTeNbHON JONIM 3aKyloK, O TpeOOBaHUAX K
CONlep)KaHUI0  OOOCHOBAaHHUS  HEBO3MOXKHOCTH  JIOCTHXKEHHUS  3aKa34UKOM
MUHHUMAJIBHOM 00s3aTeIbHON J0JIM 3aKYIOK POCCHUMCKHUX TOBAapOB (B TOM 4YHCIIE
TOBapOB, TOCTaBISIEMbIX TPU BBINOJHEHUU 3aKyMaeMbiX padoT, OKa3aHUHU
3aKyNaeMbIX YCJIYT) OTIAEIbHBIX BHJIOB, IIPU OCYIIECTBICHUHU 3aKYMOK KOTOPBIX
YCTAaHOBJIEHBl OTPAaHUYEHUSI JONMYCKa TOBAPOB, MPOUCXOASIIMX M3 MHOCTPAHHBIX
roCyJapcTB, O MOPSAJIKE MOATOTOBKH M Pa3MEILEHUsI B €IMHON MHPOPMAIIMOHHOM
cucreMe B cdepe 3aKylmoK TakuX oTd4era U oOocHoBaHus», «[lomoxkeHueM o
MOpSIAKE, KPUTEPUSIX U  TOCIEICTBUU MPOBEACHUS OLEHKUA BBINOJHEHUS
3aKa34MKOM OO0S3aHHOCTH JIOCTIDKEHUS MHHHMMAJbHOHW 00s3aTENbHON  J0JH
3aKyNOK POCCHUMCKHUX TOBApOB (B TOM YKCIE TOBapOB, IOCTABISAEMBIX MPU
BBITIOJIHEHUU 3aKYyMaeMbIX paldOT, OKa3aHUM 3aKyNaeMbIX YCIYT) OTIEIbHBIX
BUJIOB, MpPU OCYIIECTBIECHHUU 3aKYMOK KOTOPBIX YCTAHOBJIEHbI OrpaHUYCHUS
JIOITyCKa TOBAPOB, MPOUCXOASAIINX U3 HHOCTPAHHBIX TOCYAAPCTBY).



[Tpunoxenne Ne 1
K MeToauyeckum peKoMeHAaIusIM

KOMILJIEKC
MEP («/IOPOKHAS KAPTA») 110 CO3JJAHUIO U ®YHKIITMOHUPOBAHHUIO B
OB EOBPA3OBATEJIBHBIX OPI'AHU3AINUAX, PACITIOJIO)KEHHBIX B
CEJIbCKON MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJJOI'MYECKOMW HAITPABJJEHHOCTEHN
«TOYKA POCTA»

HanmenoBanue meponpustus

OTBETCTBEHHBIH

Pesynbrar

Cpok

Y TBepKIE€HBI:

— JIOJPKHOCTHOE JIMIIO B COCTaBe
PErnoHaIbHOTO
BEJIOMCTBEHHOI'O IPOEKTHOTO
o¢uca, OTBETCTBEHHOE 32
CO3/[aHHE U
(YHKIIMOHUPOBaHKE [IEHTPOB
«Touka poctay;

— MOKa3aTelNu AesITeIbHOCTH

PacnopsiauTenbHbIN akT
PETHOHAIBHOTO OpraHa

WCTIOJTHUTEIbHOU
eHTpoB «Touka poctay;
BJIACTH,
- tunoBoe [lonoxxenue o .
PernonansHeIii OCYIIECTBJISIFOIIETO He nmo3aHee 31
1. |mesrensHocTHu LlenTpoB «Touka
KOOPIMHATOP rOCyIapCTBEHHOE nekabps X - 1 roma
pOCTa» Ha TEPPUTOPUU
N yrpaBiieHue B cepe
cyowekra Poccuiickoit
oOpa3oBaHus (janee -
denepanyu N
pacnopsIAUTENbHBIN aKT
— IIEpEUEHb
POUB)
001e00pa3oBaTeIbHBIX
OpraHu3aluil, pacroa0KeHHbIX
B CEJIbCKOM MECTHOCTHU U
MaJbIX ropojax, Ha 6a3ze
KOTOPBIX IUIAHUPYETCS
cosnanue llentpos «Touka
pocTtay.
2. | CdopmupoBaH u coriacoBaH Pernonaneueiii | [TuceMo denepansaoro |CornacHo rpaduky,
UH(PACTPYKTYPHBIN JTHCT KOOPIMHATOP, omneparopa u HaIpaBJIsIEeMOMY
@enepanbHblil | pacnopaauTenbHbIN akT|  DenepanbHbIM
oreparop POUB OIIepaTopoM
3. | OOBsBIIEHBI 3aKYIIKH TOBAPOB, PernonanbHelii W3Benienus o He no3jHee |
paboT, yCIyr Uit CO3/1aHus KOOPJIMHATOP MIPOBEACHHUH 3aKyIOK amnpens X roga
Lentpos «Touka pocra»
CdopmupoBaHbl TPOEKTHI . .
Pernonaneheiii | PacnopsinutenbHblil akT He no3nHee |
4. | 3onupoBanus Llentpos «Touka
KOOpPJIMHATOP POUB ampens X roga
pocTtay
5. | IIpoBeneH MOHUTOPUHT pabOT PernonaneHslit ITo dopwme, 25 aBrycra X roja,
110 TPUBEACHUIO IJIOMIAIOK KOOPJIMHATOP onpenensaeMon Jlajiee eKeroaHo
Hentpos «Touka pocra» B MuHIpocBeleHNs




Ne | HanmmenoBanue meponpusaTus OTBeTCTBEHHBIN Pesynbrar Cpoxk
COOTBETCTBUE C Poccun nnmn
METOIMYECKUMU denepanbHbIM
pEKOMEHJalusAMU orepaTropom
Munnpocsemenus Poccun
6. Hauano pa6ots! Lientpon PernonanbHbIit Nudopmanrionnoe 1 centsabps X roga
«Touka pocray KOOPIUHATOP ocereHue B CMU
7. | ExxexBapTanbHbIi MOHUTOPUHT Ortuer o BoinosHeHuu | 1 oktsa6pst X rona,
BBITIOJIHEHUS TIOKa3aTeen . rokasaresei nanee —
PernonanbHbIit
CO3JaHUS U benepanbHOMY €KEeKBapTaJIbHO B
KOOpAUHATOP
(YHKIIMOHUPOBAHUS LIECHTPOB oreparopy TE€YEeHHE 2-X JIET

«Touka pocray




[Tpunoxenne Ne 2
K MeToauyeckuM peKoMeHAaIusIM

MUWHUMAJIBHBIE HHINKATOPBI 1 ITIOKA3ATEJIN
PEAJIM3AIIMU MEPOIIPUATHUI IO CO3JAHUIO 1 ®YHKIIMOHUPOBAHUIO B
OBHIEOBPA30OBATEJ/IBHBIX OPTTAHU3ALIUAX, PACIIOJIOKEHHBIX B
CEJbCKOM MECTHOCTH U MAJIBIX TOPOJAX, HEHTPOB OEPA3OBAHUSA
ECTECTBEHHO-HAYUYHOM U TEXHOJIOT'MYECKOW HATIPABJIEHHOCTEN

«Texnonmorus» u (M) KypChI

«TOYKA POCTA»
MuHHAMaIbHOE 3HAYCHHUE B
rox s MuHuMansHoe Meronuka pacyera
3HAUCHHE B TOJ JUTA | MUHUMAJIBHOTO TIOKa3aTerIst
HaunmenoBanue naankaTopa | o0meo0pazoBaTenbHBIX
N . MaJIOKOMILIEKTHBIX B IIEJIOM T10 CYOBEKTY
(mokasarerns) OpraHHu3aIyi, He N
obmieobpazosarensHbix| Poccuiickoit denepanyu, B
SIBIISTFOLIIAXCSI .
opraHu3anmit rofl
MAaJIOKOMILUIEKTHBIMU

YHUCIEeHHOCTh 00yYaroIuXCsl
00111e00pa3oBaTeIbHON
OpTraHHU3aIMH, OCBANBAIOIIHX
JiBa U Oosee yueOHbBIX
npeMeTa U3 Yucia
NpeAMETHBIX 00J1acTeit
«EcrecTBeHHOHayuHbIE
npeaMeTs», «EcrecTBeHHBIE CyMMa 3Ha4ueHHI
Haykn», «MaTemaTuka u TIOKa3aTeJist 110 BCceM o01ie-
UH(POPMATHKAY, 300 100 00pa3oBaTelIbHBIM
«O011ecTBO3HAHUE U (8 ron otkpsiTus — 150) | (B rom otkpeiTus — 50) | opranusanusiM, Ha 6aze
€CTECTBO3HAHHEN, KOTOPBIX CO3/1AI0TCS

LeHTphI « Touka pocta»

BHEYPOUHOU IEATENBHOCTH
OOIIENHTEIIIEKTyaIbHON
HaIpaBJICHHOCTH C
HCTIONIb30BAaHUEM CPEICTB
00y4eHHUs ¥ BOCIIUTAHUA
Llentpa «Touka pocTay 2
(demnoBex)

UucneHHOCTh 00yJaromuxcs

0061eobpa3oBaTeIbHON .
Cymma 3HadeHUi
OpraHU3aIMH1, OCBAaHBAIOIIHX
MOKAa3aTeJst 110 BCceM 0011e-
JOTIOTHUTEIbHBIE

60
(8 rox otkpeITHs — 30)

30

(B rom oTKpBITHS — 15)

00pa3oBaTeFHBIM
OpraHu3aIsIM, Ha 6a3e
KOTOpPBIX CO37AI0TCSI
ueHTpsl « Touka pocta»

2 | o6ueobpa3zoBaTenbHbIe
MPOrpaMMbl TEXHUYIECKOU U
€CTECTBEHHOHAYYHOMI
HATPaBICHHOCTH C
HCIIONIb30BAHUEM CPEIICTB

2 Hcnonb30BaHME CPEACTB O0OPYNOBaHHsS, OOYYEeHHMS M BOCHMTAHHMS BO3SMOXHO HA BCEX YPOBHSX OOIIETrO
00pa3oBaHUsI W IIENECOO0pPa3HO TSI peaNu3alid YPOYHOW M BHEYPOYHOH [EATENPHOCTH IO IporpaMMmam
€CTECTBEHHO-HAYYHOH U  TEXHOJOIMYECKOM HampaBieHHOcTed. Pacuer mokaszaTtens mnpenycMaTpUBAET
CYMMHpPOBAaHHE YHCIEHHOCTH OOyJarommxcs oO0meo0pa3oBaTeNbHONH OpraHM3aldy, KaXIblii N3 KOTOPBIX
3aJIeiCTBOBAH B OCBOCHMHM HE MEHEE JIBYX INPEAMETOB, KypCOB, TUCIHUIUIMH (MOIyleH) eCTeCTBEHHO-HAyYHOH U
TEXHOJIOTMYECKON HAIpaBJIEHHOCTEH B paMKaxX pealn3alid OCHOBHBIX 00I1e00pa30BaTENbHBIX MPOrPAMM.
VYunTpIBaroTcst y4eOHBIE TpeAMETHl M3 4YHCla NpenMeTHBIX oOnactedl «MaTtematnka W HWH(OPMATHKAY,
«OO0muiecTBO3HaHNE W €CTeCTBO3HaHUe», «TexHomorus», «EcTecTBeHHOHay4dHBIEe npenmeTsl», «EcTecTBeHHBIE
HayKW» W (WIM) Kypchl BHEYPOUHOH AEATEIBHOCTH, pPEaIM3yeMble C HCIIOIb30BAHWEM CpPEACTB OOyUYEeHUsS M
Bocnutanus LlenTpos «Touka pocta». B ciydae, ecnn B 00mmeoOpa3oBaTeIbHON OpraHn3ayy, 001as YMCIeHHOCTD
00ydJaromuxcsl MEHbIIIE YKa3aHHOTO 3HAYEHHSI, 3HAUEHHE TI0Ka3aTels JOJDKHO COCTaBIATh He MeHee 80% oT obmieit
YHUCIIEHHOCTH O0yYaroIIixcs;




00y4eHHs ¥ BOCIIUTaHHUS
Ilentpa «Touka pocta»
(uenoBex)

Jlonst memarornyeckux
paboTHHUKOB IieHTpa «Touka
POCTay, MpoILIeIuX 00ydeHHe
3 |mo mporpammam u3 peectpa 100 100 100
MPOrPaMM TOBBIIIECHUSI
KkBasuUKaImu GenepaibHOro
omeparopa* (%)

% B cayuae, ecnu B 0011€00pa30BaTeIbHON OPraHu3alMy, o0IIAs YUCIEHHOCTh O0YYAKOIMXCS MEHbIIE 3HAYEHUS,
YKa3aHHOTO B IOKa3aTene |, 3Ha4eHHe TOKa3aTeis JOIDKHO cOCTaBIATH He MeHee 20% OT oOmelt YHCIeHHOCTH
obygaromuxcs. J{7s MaJOKOMIDIEKTHBIX 00IIe00pa3oBaTEeIbHBIX OPTaHU3ALNI JTOITyCKAETCsl OTCYTCTBUE JIUIICH3UA
HA JIOTIOTHUTEIhHOE 00pPa30BaAHNE U PEATH3YEMBIX IIPOrPaMM JIOTOTHATEIIEHOTO 00pa30BaHHS.

4 B cooTBETCTBMM C IyHKTOM 2 uactu 5 crathu 47 DemepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpasoBanun B Poccuiickoit @Deneparm» IOBBIIICHWE KBATM(QUKAIMKA IEJATOTHYECKAX PaOOTHHKOB
OCYIIECTBIIICTCS HE PEXe OTHOrO pa3a B TpW ropa. [loBbIlIeHHe KBaTM(PHUKANNU TMENArOrMIecKoro paboTHHKA
meHTpa «Touka pocTay 3aCUUTHIBACTCS MPY HAIWYAH JEHCTBYIOIIETO (C ATl MPOXOXKACHUS Mponuio He Ooiee 3
JIET) YAOCTOBEPEHHS O MOBBIICHUN KBATM(UKAIIH TI0 POrpaMMaM, COOTBETCTBYIOIIMM HaIpaBlieHHOCTSM LleHTpa
«Touka pocTay, WU MPOXOKICHUN OOYUEHHS IO IporpaMMaM (elepalbHOro omepatopa. Takke yIUTHIBaeTCS
HAIAYHAE Yy TEHarOrMYecKUX paOOTHUKOB YIOCTOBEPEHHWA O TIOBBIICHUW KBANMA(UKAIMHM IO TMpOorpaMmaM u3
®denepanbHOrO peecTpa 00pa3oBaTEIBHBIX MPOTrPaMM JAOTIOTHUTETHHOTO MPO(HheCCHOHAEHOTO 00pa30BaHMS.




[Tpunoxenue Ne 3
K MeToandeckuM peKoOMeHAAIMAM

Ilepedens o001meo0pa3oBaTeIbHBIX OPraHU3alMi, HAa 0a3e KOTOPBIX
IVIAHMPYeTCcH co3ganue U pyHkuuonuposanue LlenTtpoB o0OpasoBanus
€CTeCTBEHHO-HAYYHOH M TEXHOJIOI'HYeCKOM HAanpaBjeHHoOcTeH «Touka pocTra»
B___ roay B paMmkax ¢eaepajbHOro npoexkra «CoppeMeHHasi K012

HAIMOHAJILHOI0 MpoekTa «O0pa3oBaHue» B (Haumenogamue
cyovekma Poccuiickoii @edepayuu)
Ne | HaumenoBanme HaumenoBanue IOpuauyecku | Yuciaennoct | MajiokoMIJieKTHA
n/ | MYHHIIUNIAJBHOT | 001Ie00pa3oBaTeIbH i aapec b 00y4aIo- 1 (na/uer,
n | o odpazoBaHus 0ii opranmu3auum, Ha | 001eo0pa3o- IHXCHA KOJIH4€CTBO
0a3e kKoTopoOIi BaTeJbHOM KJIACCOB-
TUIAHUPYeETCH opraHu3anun KOMILJIEKTOB)
coznanue LlenTpa (mo ycrany)
«Touka pocra»




[Tpunoxxenne Ne 4
K MeToauyeckum peKoMeHAaIusIM

Tunosoe Ionoxenue
o LlenTpe 00pa3oBaHKsl €CTECTBEHHO-HAYYHON M TEXHOJOTrMYECKOM
HanpasJyieHHocTell «Touka pocta» Ha 0a3e <nHaumeHosanue
00weodpazosamenbHoOll OpaHU3AUUU>

1. OO0uue mos10KeHU

1.1. IDentp oOpa3oBaHUsI €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKON
HaIIpaBJIICHHOCTEN «Touka pocTta» Ha Oaze <HaumeHo8aHue
obweobpazosamenvrol opeanuzayuu> (nanee - lleHTp) co3gaH ¢ 1ENbIO
pa3BUTHsI y  OOydYalIIMXCA  €CTECTBEHHO-HAy4YHOW,  MaTeMaTH4eCKOW,
UH(GOPMAIIMOHHON TPaMOTHOCTH, (POPMUPOBAHUS KPUTHUUYECKOTO M KPEaTUBHOTO
MBIILJIEHUS, COBEpILICHCTBOBAHUS  HAaBBIKOB  E€CTECTBEHHO-HAy4YHOM U

TE€XHOJOTUYECKON HAIMPaBICHHOCTEH.

1.2. llentp He sBisSeTCS IOPUIWYSCKUM JIUIIOM ¢ JEWUCTBYeT s
JIOCTHXKEHUS  YCTaBHBIX  LeNie  <HaumeHosanue  00ueobpazo8amenbHol
opeanuzayuu> (najnee — YUpexkKJeHHUE), a TakKe B IENAX BBINOJHEHUS 3a7ay U
JNOCTHIKEHMSI  TOKa3zaTeled M pe3yJbTaTOB  HAIIMOHAJIBHOTO  IPOEKTa
«O06pa3zoBaHue».

1.3. B cBoeli pgesarenpHOCcTH LleHTp pykoBoactByercs DdenepanbHbIM
3akoHOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-03 «O06 oOpa3oBaHUH B
Poccuiickoit denepanumny, , IPYTMMU HOPMAaTUBHBIMU JTOKYMEHTaMU
MunucrepcrBa npocsemienus Poccuiickor ®denepann, UHBIMU HOPMATHBHBIMHU
nmpaBoBbIMM  akTaMu  Poccuiickori  ®Depepanuu, nOporpaMMor  pa3BUTHSA
<HaumeHoBaHue 00WE0OPA308AMENbHOU — OpeaHu3ayuu™>, TUTAaHAMH PaboTHI,
YTBEPKACHHBIMU yupeauTeneM 1 HacTosmuM [lonoxennem.

14. Ilentp B CBO€Hl JACATECIBHOCTH TMOJUUHSCTCS PYKOBOJIUTEIIO
VYupexnaenus (IUpEeKTopy).

2. Hemnu, 3apauu, pyHkuuu gesareabHocTu LenTpa

2.1.  OcHoBHOH 11(S150) NEeSITeIIbHOCTH [lenTpa SABJIAETCS
COBEpIICHCTBOBAHUE YCIOBUM JJIi TOBBILICHHS KayecTBa O0Opa3oBaHUs,
pacIIMpeHuss BO3MOXKHOCTEH OOYYaroONIMXCsi B OCBOCHHHM YYEOHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOM U  TEXHOJIOTUYECKOW  HAIIPaBJICHHOCTEW, IPOTrpamMm
JOTIOJIHUTENIBHOTO ~ 00pa30BaHUSl ~ €CTECTBEHHO-HAYYHOM U TEXHHUYECKOU
HAIPaBJICHHOCTEH, a TaKXe /I MPaKTUYECKON OTpabOTKH Yy4eOHOro Marepuana
1o y4eOHbIM mipenmetram «Dusnkay, « Xumusy», «buomorusy».

2.2. 3amavamu llenTpa sBustorcs:

2.2.1. peanu3anusi OCHOBHBIX  OOIICOOPA30BATENBHBIX MPOTPaMM  TI0
y4eOHBIM npeaMeTam €CTECTBCHHO-HAYYHOU 151 TE€XHOJOTUYECKOU
HalpaBJICHHOCTE, B TOM 4YHUCJIE B paMKaX BHEYPOUHOU JIE€ATEIbHOCTH
00yYaIOIINXCS;

2.2.2. pazpaboTka ® peajdu3anvs pPa3HOYPOBHEBBIX JOMOTHUTEIHHBIX
00111e00pa30BaTeNbHBIX MPOTPAMM  €CTECTBEHHO-HAYyYHOM W  TEXHUYECKOU



HaIpaBJICHHOCTEN, a TAaK)K€ HMHBIX MPOrpaMM, B TOM YHUCJIE B KaHUKYJISPHBIN
MEePHUO/I;

2.2.3. BOBJICYEHHE OOy4YarOIMIMXCs M MEJaroru4yeckux pabOTHUKOB B
MIPOEKTHYIO 1€ATEIbHOCTD;

2.2.4. opraHuzaiusi BHEYUYeOHOU NESITEIHbHOCTH B KAHUKYJSAPHBIA TMEPUO,
pa3paboTKa U peanuszanusi COOTBETCTBYIOUIMX 00pa30BaTEIbHbIX MPOrPaMM, B TOM
yuciie JUisl Jlarepeid, OpraHu30BaHHBIX OOpa30BATENbHBIMU OpraHU3alUsIMH B
KaHUKYJISIPHBII TEepUOJ;

2.2.5. IOBBILLIEHHE TPO(ECCHOHATBHOTO  MacTepcTBa  MEAaroruyecKux
pabotHukoB  lleHTpa, peanu3yrOmMX  OCHOBHbIE U  JIONOJIHUTEIbHBIC
o01reo0pazoBaTeabHble MPOTPAMMBI.

2.3. UeHtp i nOOCTHKEHUS UEAM UM BBINOJHEHUSA 3a7ad BIpPaBe
B3aMMOJICCTBOBATH C:

- pa3IMYHBIMU O0O0pa30BaTENbHBIMH OpraHu3alusIMu B (OpME CETEBOTO
B3aHMMO/ICHCTBHUS,

- C UHBIMHU 00pa30BaTEIbHBIMUA OpraHU3ALMIMU, Ha 0a3e KOTOPHIX CO3/1aHbI
LHeHTphI «Touka poctay;

- ¢ (QeaepanbHBIM  ONEPATOPOM, OCYIIECTBISIONIUM  (PYHKIUU 110
UHPOPMAIIMIOHHOMY,  METOJIMYECKOMY W OpraHu3allMOHHO-TEXHHUYECKOMY
COIMPOBOXKJICHUIO MEPONPUITHI MO CO3AaHUI0 U (YHKIMOHUPOBAHUIO IIEHTPOB
«Touka pocTa», B TOM 4YHCIE IO BOIPOCAaM MOBBILIEHUS KBaJU(UKALNUU
[Ie1aroTH4eCKUX pabOTHUKOB;

- oOyyarouuMHucsT W POAMUTEISIMH  (3aKOHHBIMHM  IIPEICTAaBUTEIISIMHU)
o0y4aroumMxcs, B TOM YHCJIE C IPUMEHEHUEM IHUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX
TEXHOJIOTUH.

3. IMopsinox ynpasiaenus Lieatpom «Touka pocra»

3.1. PykoBomurenb YupexaeHUs H3JaeT JOKAJbHBIH HOPMATUBHBIM aKT O
Ha3HaueHuun  pykoBoauTens  llentpa  (kypaTopa,  OTBETCTBEHHOTO  3a
(GYHKIIMOHUPOBAHWE U Pa3BUTHE), a TaKke O co3aanuu LleHTpa u yTBep>KIeHUU
[Tonoxenue o nesrenpHOCTH LleHTpA.

3.2. PykoBomutenem llenTpa MoOXeT OBITh Ha3HA4Y€H COTPYAHHK
VYupexaeHus: u3 4ucia pyKoBOASIIHUX U TIeIarornyeckux paboTHUKOB.

3.3. PyxoBoautens llentpa 06s13aH:

3.3.1. ocymecTBIsATH ONepaTUBHOE pyKOBOACTBO LleHTpoM;

3.3.2. mpeAcTaBisATh ~ wHTEpechl  lleHTpa  mO  MOBEpPEeHHOCTH B
MYHULIUMAIBHBIX, TOCYAApPCTBEHHBIX OpraHax peruoHa, OpraHu3aluuax i
peanuzanuu 1eseu u 3aaad Lenrpa;

3.3.3. otunthiBaThCa Tepen PykoBomuTenem YupexkIeHUS O pe3yibTaTax
pabotsl LlenTtpa;

3.3.4. BBINIOJIHATH WHBIC 00sI3aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIaTE€IbCTBOM, YCTaBOM YUPEXKIACHUS, JOJDKHOCTHOM HWHCTPYKLIHEH U
HactosiuM [lomoxennem.

3.4. PyxoBomutens LlenTpa Bopase:



3.4.1. ocymecTBIATh paccTaHOBKY KajapoB lLlentpa, mpuem Ha paboty
KOTOPBIX OCYILECTBIISIECTCSA MPUKA30M PYKOBOAUTENS Y UPEKIACHUS;

3.4.2. MO COrIacOBaHUIO C PYKOBOJAUTENEM YUpPEKIEHUS OPraHU30BBIBATH
y4eOHO- BOCIUTATENbHBIM TMporiecc B LleHTpe B COOTBETCTBUU C MEISIMU U
3agadyamu LleHTpa u oCyIlecTBIISITh KOHTPOJIb 32 €r0 PEaIn3alei;

3.4.3. oCyIIECTBIATh MOATOTOBKY OOYyYalOLIMXCS K YY4acTUIO B KOHKYpCaXx,
OJIUMITUAJAX, KOHPEPEHIUAX U MHBIX MEPONPUATHAX MO NPOoUII0 HANpaBICHUN
nesTenbHoCTH LlenTpa;

3.4.4. n0 COrIacoBaHUIO C PYKOBOJAUTEIEM YUPEKIEHUS OCYIIECTBIATH
OpraHu3aldi0 M TMPOBEACHHE MEpPONPHUATHH 1Mo npoduiIl0  HampaBJICHUM
nesitenbHocTH LlenTpa;

3.4.5. oCcylecTBIATh MHbIE MpaBa, OTHOCAIIMECH K aesTenbHocTH Llentpa u
HE TMpOTHBOpEHAIlMe 1eNsIM W BUJAM JESTENbHOCTH  00pa3oBaTEIbHOU
OpraHu3aluy, a TaKke 3akoHoaarenbcTBy Poccuiickon denepannu.



[Tpunoxenue Ne 5
K MeToandeckuM peKoOMeHAAIMAM

PexomeHaanum 1o MCNOJAb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
odopynoBanus LlenTpa «Touka pocTa» Npu peajin3anuu NPporpaMmm
€CTeCTBEHHO-HAYYHOM M TEXHOJI0rMYeCKOoil HANpaBJIeHHOCTel

[lepedyeHb CTaHAAPTHOTO KOMIUIEKTa OOOPYIOBaHUS [IJIsi OCHAIICHUS
IenTpoB «Touka pocTa» coOpMHUPOBAH C YUETOM psijia PUHIIUIIOB, B TOM YHCIIC:

[IpyHIIMD NPEeeMCTBEHHOCTU cHUcTeM obOopynoBaHusi. OOopynoBaHue s
NPOBEJICHUS YYCHUYCCKUX TMPAKTUYCCKUX PadOT SBISETCS OOLUM JIJIsl ypOBHEU
OCHOBHOTO OOIIEro U cpeaHero oodiiero obpa3oBaHus. B cucreme HarisaHbIX
CpelcTB OOYy4YEeHHS M JEMOHCTPALIMOHHOTO OOOpYAOBAaHMS MMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIKEe JIJIi OCHOBHOI'O OOIIEro M CpeAaHero oOuero oopa3oBaHMS.
[Hudposas nabopatopuss U 000pyHOBaHHE OOIIET0 HA3HAYEHUS IO3BOJISIOT
o0ecrneunBaTh JEATEIBHOCTh O0YJalONMXCsd KaK B OCHOBHOHM, Tak W B crapmiei
IIKOJIE, @ B COBOKYIHOCTHU € IIU(PPOBBIMU JTA0OOPATOPUAMHU IO PU3HUKE, OUOJIOTUU U
XHUMHH — TIPAKTHYECKYIO JICSITCIIBHOCTh B paMKaxX M3YUYCHUS €CTCCTBEHHOHAYYHBIX
npeameToB B 10-11 kimaccax Ha yriryOJI€eHHOM ypOBHE.

[TpuHIMN coyeTaHUs KIACCUYSCKUX U COBPEMCHHBIX CPEJICTB M3MEPCHHUH U
CIOCOOOB IKCIIEPUMEHTAIILHOTO HCCIIeIoOBaHus siBJIeHui. B coctaB 0b6opynoBanus
BXOJSAT KJIACCMYECKHE CpEJCTBa M3MEpeHus: (Hampumep: JIUHAMOMETPHI,
CTpENIOYHbIE aMIlepMETp U BOJBTMETP) M LU(pPOBbIE NPUOOPHI (HATIPUMED:
U poBbIE BECHI, CEKYHIOMEDP) U AaTuuku. CoONIoAeHre 3TOr0 MPUHIMIIA UMEeT
0co0oe 3HaueHue s YPOBHS OCHOBHOT'O 00IIero 00pa3oBaHMs, MOCKOJIBbKY 3/1€Ch
IPOUCXOIUT 3HAKOMCTBO CO CHOCOOaMH U3MEpeHUs (PU3NYECKUX BEITUYHH,
dbopMupyeTcsi TTOHUMaHHE TPUHIUIIOB JCHCTBUS aHAJOTOBBIX H3MEPUTEITHHBIX
npuOopoB U obecreunBaeTcss TMEPexXo]l K HCIOJIb30BAHUIO HMHCTPYMEHTOB
1udpoBoi 1abopaTtopumu.

[IpuHIMn mpuopUTETa YYEHHYECKOTO OKCIEPUMEHTa [Jisi pealn3aluu
CUCTEMHO-JIEATEILHOCTHOTO TOAX0/a. Peanu3ainus CUCTEMHO-IESITEIbHOCTHOTO
MoaXo0/1a B OOYYEHHH €CTECTBEHHOHAYYHBIM MpeaMeTaM Oa3upyeTcss B TEPBYIO
ouepelb Ha BOBJICUYCHHH OOYYAIOMIUXCS B TNPAKTUYECKYIO IEATEIHHOCTH IO
MIPOBEJCHUIO HAOIOICHUH 1 ONBITOB. [l09TOMY 3HAUMTEIbHAS YaCcTh HAOJIOICHHI
U ONBITOB, KOTOPhIE B TPAAUIIMOHHOW METOJUKE TPENarajuch Kak
JEMOHCTpAIlMOHHBIC, TIEPEHECEHBI B pa3psia  ydeHuueckux pabdor. Crenyer
OTMETUTH, YTO B HACTOSIIEEC BpPEeMs HU3y4YeHHE (U3WKH, XUMHH W OWOJOTUU B
OCHOBHOHW IIKOJE W Ha 0a30BOM ypOBHE CTapIIeH MIKOJBl OPUEHTHPYETCS Ha
OCBOEHHE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH, KOTOpPO€ HIET dYepe3 pa3BUTHE
CHOCOOHOCTEH y4Yaluxcs aHaJU3UpOBaTh PAa3HOOOPA3HYI0 €CTECTBEHHOHAYYHYIO
HH(OPMAITMIO W UCIIOJIB30BATh MOTYYCHHBIC 3HAHUS ISl OOBSICHEHHSI SBICHUU |
MPOIIECCOB  OKPYXKAIONMIETO MHUpPA; TOHHUMAaTh OCOOCHHOCTH WCIIOJIh30BaHUS
METOJIOB €CTECTBO3HAHHWS JUIsl TIONYYCHHS HAyYHBIX JIAHHBIX; TIPOSBIATH
CaMOCTOSATEIILHOCTh CYXKJICHUH W TIOHMMAaTh POJIb HAYKH W TEXHOJIOTUYECKUX
WHHOBAIIMH B Pa3BUTHH OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX MCCIICIOBAHAN



U UX CBSI3b C HAIIUM MAaTEPUAIBHBIM OKPYKEHUEM W COCTOSIHUEM OKpPYKAIOLIEH
cpeasl. OpreHTanus Ha €CTECTBEHHOHAYYHYIO IPAMOTHOCTD IIPEATIONAraeT AKIEHT
Ha METOJOJIOTHIO HAYKH U HAIIPSIMYIO CBSI3aHO KaK C OOLMM YUCIOM YUYEHUUYECKUX
ONMBITOB B Kypcax €CTECTBEHHbIX HayK, TaK U HalpaBJICHHOCTbIO HX Ha
dbopMupoBaHUE CaMOCTOSITEILHOCTH JEWCTBUM MpU MPOBEICHUM HAOIIOACHUN,
W3MEPEHUMN U UCCIICIOBAHUM.

Hcnonb3oBaHue CpeiCcTB HAMISAHOCTH W y4eOHOro OOOpyAOBaHMS B
y4eOHOM TIPOLECCE HAaMpaBiIE€HO Ha BBHINOJHEHUE CIEAYIOWUX (QYHKIMM:
oOecreunBaloT 0oJiee MOJHYI0 M TOUYHYIO HH(OpManuioo o0 M3ydaeMoM SIBIICHUU
Win O0OBEKTe M TEM CaMbIM CIHOCOOCTBYIOT IMOBBIIIEHUIO KayecTBa OOYy4YEHUS;
IIOMOTal0T B MAKCUMAJIBHOW M€pe pa3BUTh MO3HABATEJIbHBIE UHTEPECHI yUAIINXCS;
NOBBIIAIOT YPOBEHb HAMVISIAHOCTH W JIOCTYIHOCTH OOYYEHUS; YBEIUYHBAIOT
00BEeM CaMOCTOSITENIbHOM palOOThl ydyalllUXCsl Ha YpPOKE UM BHEYPOUHOMU
NEATEIbHOCTH; CO3JAI0T YCJIOBUS JJISI OPTaHU3alHUH MPAKTHUKO-OPUEHTUPOBAHHOM
IPOEKTHOM M MCCIEN0BATEIbCKON NEATENbHOCTH; JAl0T BO3MOYKHOCTh JOCTYITHEE
U ThoyOXKe pacKkpbiThb cojAepkaHue yuyeOHOro Marepuana, CrnocoOCTBYIOT
(GOpMUPOBAHUIO Y YUAIIUXCS MOJTOKUTETBHBIX MOTUBOB OO YUEHHS.

Baxuenmenn wyactero ocHameHus Llentpa «Touka pocrtay sBIsSIETCS
udpoas aboparopusi, NepeueHb JATYMKOB KOTOPOW MO3BOJISET MCIOJIb30BATh
ATy 7a00paToOpUIO MPU M3YYeHUM (PU3MKU, XUMUU U Ouonoruu. Bpenenue B
IIKOJIbHBI OSKCIEPUMEHT IU(PPOBBIX NATYUKOB [JISI PErHCTPALIUUA PA3IAYHBIX
BEJIMYUH U BO3MOKHOCTH HCIIOJIb30BaTh KOMITbIOTEP (CcMapT(OH WM TUJIAHIIET)
JUTSL pacueToB U 0(hOPMIICHHS PE3YJIHTATOB OIBITOB, MO3BOJISIET MEPEHTH HA HOBBIN
KaueCTBEHHBII YpPOBEHb MPOBEJICHHS U3MEPEHU, YIIPOCTUB MPOLIECC U3MEPEHUI U
MOBBICUB HMX TOYHOCTh. [losiBIeHME HUGPOBBIX TEXHOJOTUUA B JAOOPATOPHBIX
paboTax TOBBIIIAET HMX AaKTyalbHOCTh M TPHUBJIEKATEILHOCTH B CO3HAHUU
COBPEMEHHOI'O IIKOJIbHUKA, YCUJIMBAECT HAIJIIIHOCTh KaK B XOJI€ OIBITOB, TaK H
npu 00paboTKe pe3ylbTaTOB C MCIOJIb30BAaHUEM IPOTPAMMHBIX cpenctB. [l
HKCIIEPUMEHTOB IO OMOJIOTMM U XUMHUHU 3TO SBISECTCA 3HAYUMBIM MEPEXOAOM OT
KayeCTBEHHBIX HAOIIOJCHUHN U OIBITOB K KOJMYECTBEHHBIM dKCIIEPUMEHTAM.

Hcnonp3zoBanue nudpoBoii 1a00paTopuu CyIIECTBEHHO MU3MEHSET MOAXObI
K IIPOBEICHUIO U IEMOHCTPALMOHHBIX, U YYEHUYECKUX OIBITOB:

Hcnonp3oBanue I1UPPOBBIX JaTYMKOB B KAuyeCTBE H3MEPHUTENIbHBIX
MHCTPYMEHTOB M3MEHSIET TMOAXOAbl K MPOBEACHUIO NPSIMBIX HW3MEpPEHUU
(bu3nUecKnX BEeTUIHH.

TpaguumoHHO B  KadyecTBE CPEICTB  H3MEPEHHS  HCIIOIb30BAIKCH
IPOCTEHIINE HWHCTPYMEHTHI (pbIYaKHbIE BECbl M PA3HOBECHI, MEH3YypKa,
JTUHAMOMETP, TEPMOMETP) U CTPEIOYHbIE MPUOOPHI (AMIIEPMETP U BOJIBTMETD).

Hcnonp3oBanue mupoBHIX NAaTYMKOB MO3BOJSET HAa COBEPLICHHO IPYroM
KAUeCTBEHHOM YPOBHE IPOM3BOAUTH W3MEPEHUS BPEMEHH, PACCTOSIHUS, HMETh
BO3MOXHOCTh PErMCTPUPOBaTh M HAOMIOAATh W3MEHEHUE BO BPEMEHH TaKHX
BEJIMYMH KaK TEMIIEpaTypa, JIEKTPUYECKOE HANPSDKEHHUE, CHJIa TOKA U T. [I.

OTH BO3MOXHOCTH I03BOJISIIOT, HAallPUMEDP, HA YpOKaX (PU3MKU C BBICOKOU
TOYHOCTBIO U3MEPUTh MTHOBEHHYIO CKOPOCTb TEJIA, ABUKYILETOCS HEPABHOMEPHO,
HaOJII0AaTh B IMHAMHKE IIPOLECC AIEKTPOMATHUTHON MHIYKIIMH, BOSHUKHOBEHNE



U W3MEHEHHWE WHIYKIIMOHHOTO TOKAa, HMCCIEIOBAaTh M3MEHEHHE TEMIIePaTyphl C
TEYCHHEM BPEMCHH B TPOIIECCE YCTAHOBIICHUS TEIIJIOBOTO PABHOBECHS U T.]I.

Ha ypokax Onoyioruu mosiBisieTCsl BO3MOXHOCTD TIOJTYYUTh KOJTUYCCTBEHHBIC
JaHHBIC TIPW TPOBEICHHWH OTBITOB, HAMPUMEp: MPHU OIpeAciecHHH (HaKTOPOB,
BIIUSIONINX Ha CKOPOCTH Tpoiiecca (POTOCHHTE3a, MPU U3YUYCHUH JbIXaHUS KOpHEH
U JINCTHEB, TIPU UCCIICAOBAHUH YCIOBHH MPOPACTAHMS CEMSH U T. I.

Ha ypokax XuMUM Ha KOJUYECTBECHHBIM YPOBEHBb MEPEXOAT MPAKTUUCCKUC
paboThl O U3YUEHUIO MpOIlecca AIEKTPOIIN3a, UCCICOBAHNE IK30TEPMUUYECKUX U
SHAOTEPMUYECKUX peakuui, TemnoBoro 3¢pdexra ropenus tommmsa U T. . C
UCIIOJIb30BAaHUEM TPAJUIIMOHHBIX «aHAJOTOBBIX» CPEJCTB MOJOOHBIC M3MEPCHHUS
BBITTOJIHUTH HEBO3MOXXHO. OJIHaKO, MpHU Tepexojie Ha MUPOBYIO 1a00paTOpHUIo B
TEMATUYCCKOM IIJITAHUPOBAHMHM HEOOXOJMMO TPEIYCMOTPETh JIOMOJHUTEIHLHOEC
BpeMsl i1l 00ydeHus paboTe ¢ TaTYMKaMu, BKIFOYas COOPKY IKCIIEPUMEHTATBHOM
YCTAaHOBKH C JaTYMKaMH, CHATHE TTOKa3aHWI ¢ 3KpaHa KOMITbIOTEPA, OMPECICHHC
MOrPEMIHOCTEN N3MEPECHU M.

Jist paboThl ¢ TUAPOBBIMH JAaTYMKAMH HCIIOJIB3YETCS CICIHAbHOE
nporpaMMHoOe oOecrieueHre, YCTaHOBICHHOE Ha KOMIIbIoTep. [ KOMMYHUKAITHH
MUQPPOBBIX JIATYMKOB, 3alMCH M XpaHCHHWs HH(OpMAIUH, IMOIYYECHHOW C WX
MIOMOIIIBIO0, H(poBas TabopaTOpHs MCIOIB3YETCS B KOMIUICKTE C HOYTOYKOM C
HEOOXOIUMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIICUCHUEM.

Hcnonb3oBanue KOMIBIOTEPHOH (OPMBI  PErHCTpAllMU  MOJYYEHHBIX
3HAUYEHUH ¢ TOCTPOEHUS TpaduKOB U3MEHSET MOAXOIbl K O(GOPMIIEHUIO
71a60paTOPHBIX U MPAKTUYECKUX PAOOT 00yUaIOIIUMHUCS.

JlanHble, TMOMy4YeHHBIE MPU TMOMOIIM HUPPOBBIX NATYUKOB, BHOCATCA B
AJNIEKTPOHHBIE TaOJMIIBI, YTO TMO3BOJIAET CTPOUTH TIpaduKd 3aBUCUMOCTEH
UCCIIEIyeMbIX BEITMYMH Ha dKpaHe Kommbiorepa. Ha ocHoBaHWMU ATUX TpaduKOB
JIeNaTh BBIBOABI O XapaKTepe 3aBUCHUMOCTH BEJIMYUH OT BPEMEHH WU JPYTHX
napameTrpoB. Ha yrimyGiaeHHOM ypoBHE MelecooOpa3Ho oOy4aTh MPOBOJUTH
anmIpPOKCUMAIINIO BEIOPAHHBIX TOYEK UTOTOBOM rpadyuuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH TIO3BOJISIIOT aBTOMAaTU3UPOBATH PYTHUHHBIE
MpOLEAYypbl  3aloOJHEHWs  TaONWIl, BBIMIOJIHEHUE OJHOTUITHBIX  PacyeTOB,
noctpoeHusi rpadukoB. [{udposas ¢orokamepa mosBonseT choTorpapupoBaTh
cOOpaHHYI0 JKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M NPUKPENHUTh (oTorpaduio B
ANIEKTPOHHBIN oTueT. TakuMm 00pa3oM, OCYIIECTBIAETCA MEepexo K 0(hOPMIICHUIO
ANIEKTPOHHOTO OTYeTa O TPOJCTAHHOM OJKCIIEPUMEHTE, MPOCKTHOM WIH
HCCIIeIOBATEILCKOM paboTe.

B0O3MOXXHOCT ~ WCIIONIB30BaHUS ~ BHUJACOHAONIOACHUS 32  MPOIECCOM
BBITIOJTHEHUS TPAKTHYECKUX padoT o0O0y4aromuMuCs W3MEHSET TMOAXOAbl K
OLICHUBAHUIO PA0OT.

DNEKTPOHHBIA OTYET O TMPOJETAHHON MPAKTUYECKON paboTe MOXKET
COTIPOBOXKJIATHCS TPUKPEIUICHHOW (oTorpadueii, KoTopasi MO3BOJSIET OIICHUBATH
MPaBWIBHOCTh COOpAaHHOW OSKCIEPUMEHTAIILHONW YCTaHOBKH, 0o0Jiee TOJTHO
OTpEeNeNsITh  TMOJHOTY W  TMPAaBUIBHOCTh  MPOJIETAHHOTO  HCCIICOBAHUS,
aHAIM3UPOBATH JTOCTOBEPHOCTH MPEACTABICHHBIX IKCIIEPUMEHTATBHBIX JTaHHBIX.
[Ipy OAHOBPEMEHHOM BBHITIOJHEHUH PA3HBIMH TPYNIIAMUA OOYYAIOIINXCS Pa3HBIX



HCCIIeIOBATENBCKUX palboT 1enecoo0pa3HO MCIOJIb30BaTh BUIEO3AMKUCh BCETO
xofa pabor. B 9TOM cllyyae OILIGHMBAaTBHCS MOTYT HE TOJBKO TMpPEAMETHBIE
pe3yabTaThl, CBSI3aHHBIE C MPOBEACHUEM KOHKPETHOIO JKCIEPUMEHTa, HO U
KOMMYHUKATHUBHbIE W  PEryJATHUBHbIE JIEUCTBUS: IUIAHHUPOBAHUE pPadOTHI,
OTCIIC)KUBAaHUE XOJa palboThl, KOppEeKIHs IUlaHa padOThl, KOMMYHHMKAaIUS B
COBMECTHOW AESATENBHOCTH, HAJIU4ME (WM OTCYTCTBHE) KOH(MDIUKTOB U CIOCOOBI
WX PEIICHHUS.

Ucnonw3oBanue nudpoBbiX Ja00paTOpuil CYIIECTBEHHO PACHIUPSET CIEKTP
BO3MOXKHBIX OIIBITOB U HCCJIEJAOBaHUN, OCOOEHHO 3TO KacaeTcsi HU3Y4YEHUS
OMOJIOTUH Yl XHMHUH.

Pacmpenne crnekTpa BO3MOXHOCTEH MOXHO NPOWLIIOCTPUPOBATH Ha
npuMepe H3Y4YeHHUs JJICKTPOMArHUTHOW WHAYKUUM B Kypce Gusuku. [lpu
UCIIOJIb30BAHUM CTPEJIOYHOTO aMIIEpMETpa TPATUIIMOHHO HAOIIOJAIOT JIUIIH (PaKT
BO3HMKHOBEHHUS HHJIYKIIMOHHOTO TOKa B TPOBOJHUKE U U3MEHEHUE €ro
HaIpaBJIEHUS NP U3MEHEHUHM CKOPOCTHU BHECEHHUS MArHHUTA WUJIW €ro MOJSPHOCTH.
Hcnons3oBanue nudpoBoro JaTyuka Mmo3BOISET MONYydnuTh ocumworpammy DJ1C
WHIYKIIUA, BO3HHMKAIOIICH B KaTyllKe, MPU MPOJIETE 4Yepe3 Hee MarHurta. ITo
MO3BOJISIET CpaBHUBATh 3HadYeHUs MakcuMmanbHbix OJJIC mpu mpoisere uepes
KaTyIIKy MarHuta ¢ pPa3HbIMH CKOPOCTSAMH M C Pa3HOM TMOJSIPHOCTHIO,
aHAJM3UPOBATH BU/T MOJTy4YEHHOMN 3aBUCHUMOCTH, KOHCTPYHUPOBATh
HKCIIEPUMEHTATBHBIC 33/1a4H 110 U3YUYEHUIO DJIEKTPOMArHUTHON UHAYKIUH.

Hudposass naboparopusi MO3BOJSET OPraHU30BATH MPOEKTHYIO M y4eOHO-
UCCJIEIOBATENBCKYIO JIEATEFHOCTh MIKOJIBHUKOB KaK B paMKax YPOKOB, TaK M BO
BHEYPOUHOM JesaTenbHOCTH. Hannmune pasHooOpa3HbIX HUPPOBBIX AATYUKOB JTAET
BO3MOXHOCTb IPOBOJIUTH CaMble pa3HOOOpa3HbIEe HCCIENOBAaHUS, ONUPAsCh Ha
UHTEepechl oOyuaromuxcsi. B kadecTBe mpumepa MOMXHO MPHUBECTH HUCCIEIOBAHUS
HKOJIOTUYECKON HANpaBICEHHOCTH TIO BBISABICHUIO (DAKTOPOB  3arpsi3HEHHS
OKpYXaIoIeh Cpefibl, U3yUYEHHUIO IKOJIOTHYECKOTO COCTOSHUS TTOMEIIEHU IIKOJIBI,
MOYBBI, BO3/lyXa B HACEJIEHHOM IyHKTe W T.1. MccremoBarenbckue pabOThI C
UCITOJIb30BaHUEM ITU(PPOBHIX JATYMKOB II€JIECO00pa3Ho npeyiarath yyanmumes 10-
11 kmaccoB B paMmkax o0s3aTeNbHOW [JIi HUX TPOEKTHOW JeATEIbHOCTH.
BollionHEHWE TaKuX MPOEKTOB SIBISETCS OCHOBAHMEM JMJISI OLEHKUA HE TOJIBKO
YpOBHA CGHOPMHUPOBAHHOCTH TPEIMETHBIX PE3yJIbTaTOB, HO HMTOTOBOW OIEHKH
JOCTIKEHUSI METANpEMETHBIX pPE3yJIbTaTOB OOY4YEHUS: KOMMYHHKATHUBHBIX
(KOTOpbIE OLIEHMBAIOTCS KaK B Mpoliecce MPOBEAEHUs PabOThl, TaK U B MPOLECCE
3alUTHI IPOEKTA WUJIM UCCIEAOBAHUS) U PETYIATUBHBIX (KOTOpBIE OLICHUBAIOTCS B
MPOLIECCE BHIMIOJIHEHUS MPOEKTA).

OcHarmienne sl M3ydeHus: (PU3MKH MPEACTaBICHO B BHUAE 000OPYIOBaHUS
JUIS. IGMOHCTPAIIMOHHBIX OMNBITOB M 000pYJI0BaHUA ISl JIaDOpaTOPHBIX PadoOT U
YUYEHUYECKUX OMbBITOB, BKIOYas OOyl ISl €CTECTBEHHOHAy4YHOrO IIMKJa
nmudpoByro jabopaTopuio, a Takke IMUGPOBYIO sadoparopuro Mo ¢Gusnke (Kak
JIOTIOJIHUTENIbHBIN 3JIEMEHT JIJIsl YTIIYOJIE€HHOIO U3ydYeHUs (DU3UKH ).

JlemoHCTpanuoOHHOE o0opy0BaHNE obecrieunBaeT BO3MOXKHOCTh
HaOI0/IeHUsT OOJBUIMHCTBA HM3Y4YaeMbIX SIBJICHUM, MPOILIECCOB M 3aKOHOB. ITO
BO3MOKHO MpPU ONTHUMAJIIBHOM COYETAHHHU AaHAJIOTOBBIX U IU(MPOBBIX CPEACTB



HaOJI0/IeHUs], aHAIN3a U3MepUTeNbHON nHpopmaluu. Tak, Hanpumep, s Kypca
(U3MKHM OCHOBHOM WIKOJIBI €CTh BO3MOXHOCTb JIEMOHCTPALMHM KJIACCHYECKHUX
JE€MOHCTPAllMOHHBIX JKCIEPUMEHTOB: majeHue Tea B TpyOke HrpioToHa,
JE€MOHCTpauus ACHCTBUS aTMOC(EepHOro aaBiieHUs, 3akoHa Ilackains, u3MeHeHHs
o0beMa TeN Mpu HarpeBaHUU (OXJAXKIACHUU), IPUTSKEHUST MOJIeKys U T.1. HabGop
0 3JIEKTPOCTATUKE JAET BO3MOXKHOCTh JAEMOHCTPALMU JEKTPU3ALMH TEN, 3aKOHA
COXpAaHEHUS 3apsAJia, JUHUN HAMPSHKEHHOCTH 3JIEKTPUYECKOrO MOJIS U T.JI. U MOXKET
HCIIOJIB30BAaThCS KaK 8 Kilacce MPHU M3YyYEHUU AJIEKTPOMATHUTHBIX SBJICHUN, TaK U
B 10 Ki1acce npu U3y4eHUM JIEKTPOCTATUKH.

[Ipu mpoBeneHWH JIEMOHCTPAIIMOHHBIX ONBITOB JOJKHBI COOJIIOIATHCS
TpeOOBaHUST K WX HATJAJHOCTA (SICHAsi M TIOHSATHAsl TOCTAHOBKA OIBITA),
BUJUMOCTH IS BCEX YydYallMXcs Kiacca (NP HaJU4YMM MEJKUX JeTaneu
UCIIOJIb3YeTCd HX YBEJIWYEHHOE H300pakeHue NpH TOMOIIM BeO-KaMephl),
ASMOIIMOHAJIBHOCTH M, IO BO3MOKHOCTH, 3aHUMATEIBHOCTU (JE€MOHCTPALIMOHHBIH
OTIBIT JIOJDKEH BBI3bIBATH MHTEPEC YUaIIUXCs, CO3/1aBaTh MOTHUBAILIMIO K M3YYCHUIO
npenMera) U yoenureabHOCTH (TOKa3biBaTh TOT 3I(P(EKT, Ha JEMOHCTPALMIO
KOTOPOT'O OH OBbLT HAIIPaBJICH).

Onnako peanuzaius JESITCIBHOCTHOTO TOAXOAa B OO0ydeHUH (U3UKe
NEPEHOCUT AaKIEHT C JEMOHCTPAIlMOHHOTO JSKCHEPUMEHTa Ha YYEHHYECKH.
Hanmpumep, mo MexaHWKe HCClIeIOBaHWE KHHEMAaTHYECKHX 3aKOHOMEpPHOCTEH,
3aKOHOB JMHAMUKH, KOJI€OATEIbHBIX ABUKEHUN TIEPEHECEHO B YUYEHHUYECKHI
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM obOopynoBanus. [lpu wuzydenun
ANEKTPOAMHAMUKH JabopaTopHOoe OOOpYyIOBaHUE TIIO3BOJSIET MCCIENOBAaTh HE
TOJILKO 3aKOHBI TOCTOSTHHOTO TOKa, HO C HCIOJIb30BAaHUEM KOMITHIOTEPHOTO
ocuiuiorpaga Mo3BOJISIET MPOHAONIONAATh M HUCCIENOBATh AJIEKTPUUECKHE IIeTH
NEPEeMEHHOr0 TOKa, OJOK JMOJIOB IO3BOJSIET HCCIENOBAaTh BOJbTAMIIEPHBIC
XapaKkTepucTuku auona. Ilpu wm3ydeHnu onTuKu J1abopaTopHOE OO0OpyAOBaHHE
MO3BOJIIET HM3YYUTh 3aKOHBI T€OMETPHUECKOW ONTHUKH (MPEIOMIICHUE CBETa B
NOJYIMIIMHJIPE U MOJTyYeHUE N300paKEeHUs B JIMH3aX) U MPOHAOII0aTh OCHOBHBIE
SBJICHUS BOJIHOBOM ONTUKUA (MHTEp(hEpPEHIMs U TOJApU3AIMs), HCCICI0BATh
nudpakiuio ceeTa (qudpakMoOHHAs PEIIETKA).

B cooTBercTBHM C TpeAMETHBIMU pe3yJdbTaTaMU OOydeHUs (PU3HKE
00opyT0BaHHUE I YUEHUYECKUX OIMBITOB 00ECIEUNBAET NMPOBEACHUE CICAYIOLUINX
TUTIOB PAa0OT, CTPYNIHUPOBAHHBIX IO BUAAM JEATEIHHOCTH, HE3aBHUCHUMO OT HUX
TEMaTUYECKON MPUHAIJICKHOCTH:

1. IlpoBeneHre NPSIMBIX W3MEPECHHN (UIMUYECKUX BEIMYUH (U3MEPECHHE
Macchbl, OObeMa JKUJIKOCTH, TEMIIEpAaTyphl MKUIKOCTHU, CHJIbI, CHJIBI TOKa,
HaIPSHKCHMS ) ¢ UCTIOIh30BAHNEM aHAJIOTOBBIX U ITU(POBBIX TPHUOOPOB.

2. IIpoBepka 3alaHHBIX TPEIONIOKEHUHN (TIPsIMbIE U3MEPEHUsST (PU3UIECKUX
BEJIMYMH M CpPAaBHEHUE 3aJaHHBIX COOTHOIIEHWHA Mexay HumH). Hampumep:
MpOBEPKa YCJIOBUM IUJIaBaHUS TeJ, YCIOBUM paBHOBECHS pbluyara M OJIOKOB,
3aKOHOMEPHOCTEM  MOCJIEIOBAaTEIbHOTO U MAapajuleIbHOIO  COEAUHEHUs
MIPOBOJIHUKOB U T. 1.

3. Pacuer mo momydeHHBIM pe3ysIbTaTaM MPSIMBIX U3MEPEHUN 3aBUCUMOTO OT
HUX napamerpa (B OCHOBHOMH IIKOJIe) U KOCBeHHbIe u3Mepenus (B 10-11 knaccax).



Hanpumep: yckopeHue Ttena TMpH pPaBHOYCKOPEHHOM JBHKCHHH, YCKOPCHHE
CBOOOIHOTO TAJCHHUs, KECTKOCTh MPYXKHUHBI, KOA(D(UIIMEHT TPEHUS CKOIBKCHHUS,
MeXaHU4ecKasi paboTa U MOITHOCTh U T. 1.

4. HaGmioneHue sIBJICHUI U MOCTAHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE)
no oOHapykeHHI0 (AKTOPOB, BIUSIOMIUX HA MPOTEKAHWE JAHHBIX SIBICHUM.
Hanpumep: npssMonuHeHOe paclipOCTpaHEHNUE CBETa, AUCIICPCHsI CBETA; H3yUeHHE
CBOWCTB M300paXEHHsI B INTIOCKOM 3€pKaje | T. TI.

5. UccnenoBanue 3aBUCMMOCTH OJHOM (PU3NYECKON BEIMYMHBI OT APYIrOu ¢
MpE/ICTAaBICHUEM pEe3yIbTaTOB B BHJE Ipaduka W pacdera UCKOMOTO MapameTrpa.
Hanpumep: 3aBUCHMOCTH TyTH PaBHOMEPHO JBIKYIIETOCS Tela OT BPEMEHH
JBW)KCHUS TeNa; CHUIbl TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAalbHOTO JaBIICHUS,
KadecTBa OOpaOOTKM TOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
TUTOIIA M COMPUKOCHOBEHUS TEJN; CWJIBI YINPYTOCTH OT YJIMHEHHUS TMPYKUHBL;
BBITAJTKMBAIONIEH CHIIBI OT 00BEMa MOTPY)KEHHOW YacTh Tella M OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€jla, OT TNIyOWHBI, Ha KOTOPYIO
TIOTPY>KEHO TEJIO U T.JI.

JlaGoparopHoe obopyioBaHue obecrieurBaeT CaMOCTOSITeTTbHBIN
YUYEHUYECKHI OKCIIEPHUMEHT, KOTOPBIH MOXET HWMETh pa3idudHbie (HOPMBIL:
(GpoHTaNBHBIM SKCHEPUMEHT ((PPOHTATIBHBIE OMBITHI U JIA0OpAaTOpHBIE PabOTHI),
paboThl  TpaKTHKyMa, Yy4eOHO-HCCIeAOBaTeIbCKUE pabOThl W MPOEKTHI
HKCIIEPUMEHTAIBHOTO Xapaktepa. [Ipu »TOM HOpPMATHUBHO-00s3aTEIbHBIM BHE
3aBUCUMOCTH OT YPOBHS H3yueHUs Gu3uku (0a30BbIM WM yriayOJIeHHBIH) |
oOpa3oBaTelbHOM TporpaMmbl (OCHOBHAs WM CpEAHss IIKOJa) SBIsSETCA
(bpoHTaIBHBIN dKCTIEpUMEHT. IMEeHHO mocpeIcTBOM (DPOHTAIBHOTO SKCIIEPUMEHTA
JOCTUTAIOTCSA TIPEAMETHBIE pe3yJbTaThl AKCHEPUMEHTAIBHOTO XapakTepa, a
yUYalIUMUCA OCBAMBAIOTCA CHOCOOBI JEMCTBHIA, COOTBETCTBYIOIIHE YKa3aHHBIM
BBIIIIC IISITH TUTIAaM padoT. JIabopaTopHBIM MPAKTUKYM IIEIeCO00pa3eH TOJIBKO MPH
yriyOJIeHHOM YPOBHE U3yUEHHUS MPEIMETa.

OnTumanbHBIM 711 JTOCTIDKEHHUS IIesied  MpoBeAeHHUs (DPOHTAIBLHOTO
OKCIIEPUMEHTA SIBIISETCS TPEACTABICHUE J1A00pAaTOPHOTO OOOpYyIOBaHUS U

MaTEPHAJIOB B BHUJIE TEMAaTHYECKUX KOMIUIEKTOB MO MEXaHUKE, MOJICKYJISPHOM
¢u3nke, 3MEKTPUUECTBY U ONTHKE. Vcronb30BaHHWE TEMaTHYECKMX KOMIUIEKTOB
crocoOcTByeT (OPMUPOBAHHIO TAKOTO BaXHEHIIETO YMEHUS, KaK MOa00p
yyaluMHucs OOOpyIOBaHMS B COOTBETCTBHUM C LEJIbIO HCCIEIOBAHMUSA U3
M30BITOYHON HOMEHKJIATYphl MPEUIOKEHHOI'O KOMILIEKTA; MO3BOJISIET MPOBOJIUTH
HKCIEPUMEHTANbHYI0 paboTy Ha JIIOOOM 3Tame ypoKa; yMEHbBIIAET TPYIOBBIE
3aTpaThl YYMTEIs TPH TMOJArOTOBKE K YpOKaM, IIOCKOJIbKY He TpeOyercs
MEePEKOMIIOHOBKA 000PYOBaHMSI B COOTBETCTBUHU C 33JJa4aMU KOHKPETHOTO ypOKa.
[Ipy TUTaHMpPOBAaHWM TPAKTHYECKUX pPabOT BaXKHO HWMETh B BHIY, YTO
OpeIMETHBIE Pe3yJbTaThl SKCIIEPUMEHTAIBHOTO XapaKTepa MOTYT ObITh OCBOCHBI
TOJILKO TIPH ONTUMAJILHOM COYETAaHUHU KPATKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB U
OJIHOYACOBBIX JJA0OPaTOPHBIX pabOT.

Baxnoe 3HaueHume wumeer TOT (HaKT, 4YTO B COCTaB (PPOHTATIBLHOIO
000pyIOBaHUS HApsIAy C aHAIOTOBBIMH BXOJST U HU(POBBIE CPEICTBA U3MEPECHHUSL.
K HUM OTHOCSITCS 37IEKTPOHHBINA CEKyHIOMEP C JAaTYUKAMHM, dJICKTPOHHBIE BECHI U



natunku  1udpoBor  mabopatopun. Takum oOpa3oM, TpU  MPOBEICHUU
(pPOHTATBHOIO HKCIEPUMEHTA B OCHOBHOM IIKOJI€ YYEHHKH 3HAKOMSTCA C
ANEKTPOHHBIMHU CIIOCOOAMU U3MEPEHUIN U BBIYUCICHU.

brok 0b6opynoBaHus s yYEHUYECKHUX PadoT mo ¢u3nke chopMUpoBaH Ha
0a3e mepeuyHs 00OpYyIOBaHUS HJisi MPOBEAEHUS OCHOBHOTO T'OCYAapCTBEHHOIO
sK3ameHa 1o ¢usuke. Mcrnonb3zoBanue npuOOpoB U 000pyI0BaHUS C €IUHBIMU J1JIs
BCEX  OOy4YalIIMXCS  XapaKTepUCTUKAMHU  TO3BOJIAET  CTaHAApPTU3UPOBATH
MPOLEAYpPbl  BBIMOJHEHUS HKCIEPUMEHTAJIbHBIX 3aJaHUi Ha DJK3aMEeHE W
o0ecreyuTh HaIe)KHYIO0 OLIEHKY PE3YJIbTATOB HA OCHOBAHUHU 3KCIIEPTHON MPOBEPKU
oTBeTOB oOyuaromuxcsi. [Ipy 3ToM ocCHOBaHWEM [UIsl BBIBOJIa O MPAaBUIILHOCTH
NPOBEJICHUSI JAHHOTO ONbITA SBJSIOTCS PE3YJIbTAThl, MOJTYYEHHBIC yYalUUMUCS
MOCPEJICTBOM MPSAMBIX U3MEPEHUH 3aJaHHBIX (PU3UYECKUX BEIUYUH.

HaGop anga mpoBeneHHsT OCHOBHOTO —TOCYJapCTBEHHOIO — JK3aMeHa
oOecrieynBaeT  pa3pabOTKy  HECKOJBKUX  OJHOTUIHBIX  3aJaHUN  TpuU
UCIOJIb30BAaHUM OJMHAKOBOTO OOOPYIOBAaHMS C Pa3HBIMU XapaKTEPUCTUKAMH.
OTOT MOAXoJ Ieseco00pa3HO UCIOJb30BaTh M MPHU MPOBEIECHUU (HPOHTAIBHBIX
OMBITOB M JlabopaTopHbIX padoT. Hampumep, mpu MpoOBENEHUM HCCIEAOBAHMS
3aBUCUMOCTH CHJIbI TOKa OT HANpPSHKEHUS MOXHO BBIICIUTH B Kiacce TPYIIbI,
KOTOpBhle OyAyT NPOBOAWTH JIAHHOE HCCIIEIOBAHUE, MCIOJIb3Yysl PE3UCTOPHI C
pa3HbIM CONPOTUBJIEHUEM, W Jammnouky. [lo pe3ymbrataM MOXHO CpPaBHHTH
MOJIYYEHHBIE 3aBUCUMOCTH, OOCYAMTHh TPAHUIbI BBINOJHEHUs 3akoHa Owma aid
y4acTKa LEMH, ONPEAETUTh COTPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETUTb, YTO TMPU TPOBEJAEHUU (PPOHTANBHBIX OMNBITOB U
1abopaTOpHBIX pabOT B OCHOBHOM IIKOJIE TpeOyeTcs 3aluch Pe3yJIbTaTOB BCEX
OpsIMBIX HU3MEPEHUN ¢ ydeToM aOCONIOTHOM MOTPENIHOCTH. 311eCh TpH
UCIIOJIb30BAaHUM  TPAJUIIMOHHOTO 000pyAOBaHUS (MEH3YpOK, JAMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB U BOJBTMETPOB aOCONIOTHYIO
MOTPEIIHOCTh 11€7IeCO00pa3HO CBSI3bIBATh C IICHOW JelieHus mnpubopa, a mpH
nepexone K HUMPOBBIM HHCTPYMEHTaM (LU(pPOBBIE BEChl W JaTYUKU) YUUTH
paboTaTh C ONMHUCAHUSMH JTHX NIPUOOPOB, BBIIEISAS JaHHBIE 00 aOCOTIOTHOU
MIOTPEIIHOCTH, JIMOO IpeIaraTb 3Ha4€HHUE IMOIPEIIHOCTH B TEKCTE 3aJaHUM.

[Ipu mnpoBeneHWM WCCICAOBAHHS 3aBHCUMOCTEH OAHOW (PU3MYECKOM
BEITMYMHBI OT JIPYrOo¥ ydamiuecs JOJDKHBI OCBOWTH MOCTPOCHUE T'PAPUKOB C
yKa3aHHeM a0COJIIOTHBIX MOTPEIIHOCTEN, a MpHU MPOBEJCHUH PabOT Ha MPOBEPKY
MPEANOJIOKEHN — YMETh CpPaBHUBAaTh 3HAYEHHUS JIBYX HPSMBIX H3MEPEHUH C
y4eToM a0COJIIOTHOW TMOTPENIHOCTH (HAmpUMeEp, IMyTeM CPaBHEHUS WHTEPBAJIOB
MOJIYYEHHbIX 3HAYeHUW Ha 4ucioBod ocu). [IpoBeneHune wu3MepeHUd W
uccnenoBanuii B Kypce ¢uzuku 10-11 KaaccoB MOMOMHSAIOTCS HCIOJIB30BAHHEM
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN, ydYalluecs IOJKHbl HAayYUThCS PACCUUTHIBATDH
OTHOCHUTEJIbHBIE TMOTPEIIHOCTH B MPOCTEUIIMX CIy4yasX MNPSIMBbIX HU3MEPEHUH U
CpaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OO6pamiaeM BHUMAaHHUE, UYTO OLICHMBAaHUE JaO0OPATOPHBIX pabOT JOJKHO
0a3upoBaThCs, KaK M B KPUTEPUSAX OLECHUBAHUS SKCIEPUMEHTAIbHBIX 3aJlaHUM
KM OI'D, He Ha mnpaBuiibHOCTH oO(QoOpMIIeHHS oOTyeTa O paboTe, a Ha



MPaBWJIBHOCTH JEHCTBUI MO COOPY YCTaHOBKH, MPOBEICHHUIO OIBITOB, CHSATHUIO
MOKa3aHu MPUOOPOB.

OcHanienue s U3y4eHUs OMOJOTMM NPEACTAaBICHO KOMIUIEKTaMU
JIE€MOHCTPALIMOHHBIX BIAKHBIX MPENapaToB, repOapueB M KOMIECKIUN MO pa3HbIM
TeEMaM Kypca Ouoyiornu, a Takxke IupoBoi jabopaTopued Ajid MPOBEACHHS
npakTuyeckux padbot. Kpome Toro, npu n3ydeHuu OMOJOTUNA MOXKET UCIOJIb30BATh
uugpposas nabopaTopus mo OHUONOrUM (KaK JOMOJHUTENbHBIA 3JIEMEHT IS
yrIyOJICHHOTO U3YYEHUS Kypca).

B yueOHOM mpouecce yuwamgecs MAODKHBI MOJYYUTh BO3MOKHOCTH
YyBCTBEHHOT'O BOCIIPHUATHS W3Y4aeMbIX SBICHUH U 00beKTOB. OIHAKO M3ydaeMble
SBIICHUSI ¥ OOBEKTHI HE BCEr/a MOTYT OBITh HEMOCPEACTBEHHO BOCIIPOU3BEIACHBI
WIHM TOKa3aHbl B yuyeOHOM mnomenieHuu. B atom cinydae yueGHOe oOopynoBaHue
JaeT BO3MOXXHOCTb MX BOCIIPOM3BECTH OIOCPEIOBAHO, Yepe3 KOJJIEKLHUIO,
repOapHbIii JTUCT, MUKPOIIpEnapar, Mojeb, BUACO(QpParMeHT U T.I1.

Bnaxueie mnpenaparbl MpPENCTaBISIOT CO0OW HATypajbHblE OOBEKTHI,
CMOHTUPOBaHHBIC Ha CTEKJISHHOW IUIACTHHKE W ONYIICHHBbIE B CTEKIISTHHBIN
IWIMHIP C KOHCEPBUPYIOIIEH >KUJIKOCTbIO, JTUOO MpEICTaBICHHBIE B IIACTUKE.
3nech mpejuiaraloTcs TOTajdbHbIE MpenapaThl, MO3BOJSIONINE HM3ydaTh BHEIIHEE
CTpOEHUE OpraHu3Ma Wiu ero yactu, (Hanpumep: «Kopernb 6000Boro pacteHus c
ki1yOeHbkamu», «['amroka»); aHaTOMUYECKUE Mpernaparhl, NpeaHa3HAuYCHHbIC IS
U3y4YeHHs] BHYTPEHHErO CTPOEHHUs OpraHM3Ma WM €ro OpraHoB (Hampumep:
«BuyTpenHnee cTpoeHue JATYIIKW», «BHyTpeHHee CTpoeHHE  MNTHULI»);
Ouonornyeckue TMpernapaThl, JAlOIIMe MPEACTaBICHHE O CTaaAusIX pPa3BUTHUS
opranuzMa (Hampumep: «Pa3BuTue koctucTON pBIOBI», «Pa3BuUTHE KypuULIBI»).
Brnaxupie mpenapaThl MCHOJB3YIOTCS KaK pa3JaTOYHBIM MaTepual B Ipoliecce
JEMOHCTpAIlMK TIPU U3YyYEHHUU HOBOTO MaTepHalia WM B MPOIECCE BBHIMOIHEHUS
NPAaKTUYECKUX 3aJaHui, pa3pab0TaHHBIX HA KX OCHOBE.

I'epbapun — coOpaHHe TPECCOBAHHBIX, 3aCYIICHHBIX PACTCHUA WIH HX
JacTel MOMOraroT M3y4aTh pacTeHHWE B KaOMHETe M y3HaBaTh €ro B MpHUpOJE, a
repbapuzans — Hanbosee IPOCTOl Crocod COXpaHEHUs] PaCTEHUN U UX YacTeil B
TEUYEeHUE [JIUTEIBPHOrO0 BpeMEeHHU. B mepedHe mnpeanaraercd CHUCTEMaTHYECKHl
repOapuii (Hampumep, «OCHOBHBIC TPYMIBI PACTCHHI») U TepOapuil mo oOImiei
Oouonornn  (KOTOpBIM  MO3BOJSIET  HPOWLIIOCTPUPOBATH  M3MEHUYHUBOCTD,
UCKYCCTBEHHBIII OTOOp, cHCTEMaTHYeCKHE KaTeropud M BHI000pa3oBaHUE,
JTUBEPTeHIINS W KOHBEPICHIMS, TOMOJIOTHYHBIE W aHaJOTUYHBIE OpPTaHbl,
pYIMMEHTapHBIE OpTaHbl, apoMopdo3, uguoamantanus GEHOTHI W TEHOTHII,
MOJIUTIJIONIAS, OTHAJCHHAas TUOpUIW3aNMsl, B3aUMOJCUCTBHE pACTCHHH C
abuoTHueckuMu (pakTopamH Cpefbl, B3aUMOJCHCTBHE pACTEHH ¢ OMOTHYECKUM
dakropamu cpeabl). ['epOapHblii MaTepwal HMCHOIB3YIOT KaK pa3laTOYHBIN
MaTepual i JEMOHCTpAaIlMM HW3y4aeMbIX OOBEKTOB, JUISl  BBITIOJHCHHUS
MPAKTUYECKUX 3aJaHUI MPHU 3aKPEIUICHUH MaTepHalia Wil TUarHOCTUKU y4eOHBIX
pe3yabTaTOB.

Taxxe TpencTaBieHbl KOJUICKIIMH — HAOOpBHI MPEAMETOB WM BEIIECTB,
noAOOpaHHBIX MO OMNpEACCHHbIM mpu3HakaM. OO0BbEKTaMHM HX MOTYT OBITh
paclpaBlICHHBIE W  3aCyIICHHBIE HACEKOMBIC, pPaKOOOpa3HbIC, PAKOBUHBI



MOJUTFOCKOB, OTJEJIbHBIE YacCTH CKEJIETOB >KUBOTHBIX. B KOJUIEKIMSIX COUYETAIOT
HaTypajdbHbIE OOBEKTHI C UX W300paKEHHWEM B BHJIC PUCYHKOB WM MYJISDKEH —
umuTammid. [IpeanoskeHHsie B TepedHe MOPQOIOTUYECKUE KOJJICKIUU Jar0T
NPEJCTaBICHUE O BHEIIHEM CTPOCHHWU OPTraHOB WM WX YacTed, IMO3BOJISIOT
MIPOBOJIUTH CPaBHEHUS OOBEKTOB, BBISCHATH MX OOIIUE YEPTHI U YSPTHI PA3THUUS
(manpumep: «IIpeacraBuTenu OTpsSAOB HACEKOMBIX» U JIP.); OOLIEOMOIOTHYECKUE
KOJUICKITUM  TIO3BOJISIIOT ~ BBISICHATH B3aMMOCBSI3M B OPTraHUYECKOM  MHUPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, MPOCIEKHUBATH OOIMIEOMOTOTHUECKHE
3aKOHOMepHOCTH (Hampumep: «lIpuMepsl 3amUTHBIX MPHUCIOCOOICHUN Y
HacekoMbIX»). Komnmeknuu, kak W repOapuu, HCIONB3YIOT KaK pa3gaTOYHBIH
MaTepuan s JEMOHCTPAallUd H3y4aeMbIX OOBEKTOB, [JIS  BBITIOJTHCHHS
NPAKTHYCCKUX 3aTaHUH MPHU 3aKPEIICHUU MaTepualia WA JUATHOCTUKU YYCOHBIX
pe3yabTaTOB.

O3HAaKOMJICHHE Y4YaIlUuXCcsd C MHKPOCKOIIMYECKUM CTPOCHUEM JKHBBIX
OpPraHM3MOB — OJIHA W3 TJAaBHEHINIMX 3aJa4 HAyKd, TO3BOJSIONIUX ITOABECTH
IIKOJILHUKOB K TOHWMAaHHIO €JIMHCTBA OpraHudeckoro mupa. [[ns mpoBemeHus
1a00paTOpHBIX paboT B IUGPOBYIO JIAOOPATOPHUIO BKIOYEH MHUKPOCKON, a B
KOMILIEKTE MOCY/IbI 1 000PYIOBaHUS OOIIEro Ha3HAYCHHS UMEIOTCS HE0OX0IUMOe
OCHAIICHHE TSI IPOBEICHUS JIA0OPATOPHBIX PaboT.

[udposass  maGopatopus  BKJIOYaeT  HAOOp  JJII  HM3TOTOBJICHHS
MuKpornpernapaToB. CBexue IMpenaparbl HM3rOTABIUBAIOT ISl HEMEIJICHHOTO
paccmoTpenus. K HUM OTHOCATCS KUAKOCTHBIE (00BEKTHI OOBIYHO MTOMEIIAIOTCS B
BOJY, a IIPeNapaThl COXPAHSIOTCS B TEUEHNUE HECKOJIbKUX JHEHN), Cyxue (Hanmpumep,
YacTHIly NTUYBETO TIepa, IMPOCTO TOJOXKHUTh Ha MPEAMETHOE CTEKIO W
MUKPOCKOUPOBATH), JKUBBIE TMpemnaparbl (Ma3Kd — KaIulM >KUJIKOCTH, HarpuMep
KPOBM) U BUTaJbHBIC TpenapaThl (KOTOPBIE WCIOIB3YIOTCS IS HW3YYCHHS
MaJIOKJIETOYHBIX  OOBEKTOB  (NMPOCTEHINNX, KOJOHUH  BOJOpOCieH), I
HaOmoneHus ABwkeHus (Tydenbku, ameOwl). [IpuroToBneHue MuKpompemnapaTa
BbIPAa0ATHIBACT Y YUAIErOCsSd HAaBBIKM CAMOCTOSITEILHON pabOThl, aKTUBU3UPYET UX
MO3HABATEIBHYIO JCSATEIBHOCTh U 3HAKOMHUT C TEXHUKOW M METOJUKON HAYYHOTO
uccienoBanus. B 1mumdpoByro nabopaTtopwio BKIOYEH Takke ©  HaOOp
MUKPOTIPETIapaTOB, KOTOPBIA COJAEPIKUT TMOCTOSHHBIE Mpemnapathl, JOJIT0e BpeMs
COXPAHSIONIUECS B IPUTOTHOM JIJII MUKPOCKOITUPOBAHUS BUJIE.

Crnenyer OTMETHUTH, YTO HApSIy C MCIIOJIB30BAHUEM TEPEUNCICHHOTO BBIIIE
yaeOHOTO 00OpYJIOBaHUS BaXHYI pPOJIb B M3YYCHUH OHOJIOTMH WIPAIOT
MPUPOAHBIE OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIIy4aeB TOJBKO OHH MOTYT
o0OecreuynTh HAWOOJBIIYI0 KOHKPETHOCTh W TIONHOTY 3HAHUN ydaluxcs,
MOMOrarT (OPMUPOBAHHUIO Y HUX MPABUIBHBIX OMOJOTHUYECKNX 3HaHWi. K Takum
KUBBIM OOBEKTaM OTHOCAT PACTEHHUS, >KMBOTHBIE J>XHBOTO YTOJKa, aKkBapuyma,
Teppapuyma. DPGEKTHBHBIM CPEJACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTAMH
SBJITFOTCSL DKCKYPCUU B OMOJIOTMUYECKHE M KPACBEAUYECKHE MY3eH, OOTaHMYECKHE
cazpl, 300MapKd W OKPYKAIOMIME IMKOJTYy €CTeCTBEHHBIE M WCKYCCTBCHHBIC
MPUPOJIHBIE COOOIIIECTBA.

TpaguimoHHbie OMOTOTHYECKUE MYISDKA M MOJIETTM B HACTOSIIEE BPEMS
VCHENIHO  3aMEHSAIOTCS  IUGPOBBIMH  00pa3oBaTeIbHBIMH  PECYpPCaMHU:



BUJCOpparMeHTaMH, aHUMalUel, BUPTyaJbHbIMH JabopaTopusiMu. Lludpossie
oOpa3oBaTelbHbIE PECYpCbl HE MOTYT CTaTh MOJHOLIEHHOW 3aMEHON pealbHbIX
MPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOKHOCTh ITO3HAKOMUTBCS ¢ 00Jiee MHPOKUM
KPyrOM  OOBEKTOB,  CO3JAlOT  MNPEANOCBUIKA  JJIsi  HMHTEHCU(UKAUUU
o0Opa3oBaTeIbHOrO0 IMpolecca U 00ECHeurnBaOT HE3aMEMJIUTEIbHYI0 OOpaTHYIO
CBS3b,  KOMIIBIOTEPHYIO  BHU3YyaJM3alMIl0  HMHPOpMAalMH,  aBTOMATH3ALHUIO
yIpaBiieHUs Y4eOHOM AEsITeIbHOCThIO U KOHTPOJIb €€ PE3YJIbTATOB.

OcHamienue  Juisi  U3Yy4eHHMs] ~ XMMHHM  TPEACTABI€HO B BHJE
JEMOHCTPAlMOHHOTO OO0OpYAOBAaHMs, KOMIUIEKTa XHMHMYECKHMX PEaKTUBOB C
HEOOXOMMBIM 00OpY/IOBaHUEM U3 OOLIEro KOMIUIEKTa MOCYJIbl U 000pYy10BaHUs
JUISl YYEHUYECKUX OIBITOB U KOMIUIEKTa Kojulekuuid. Kpome Toro, mpu nsydeHuu
XUMHHM HCHOJB3yeTCs 00mas [Jjs €CTeCTBEHHOHAY4YHOro ILHKIa MH(ppoBas
nabopaTopus, a Takxke 1udpoBas 1ad0paTopus N0 XUMUHU (KaK JTOMOJTHUTEIbHBIN
AJIIEMEHT JIJIsl YTITyOJIeHHOTO U3yYeHUs XUMUN).

JIeMOHCTPAIIMOHHBIA 3KCHEPUMEHT SIBISIETCS BaXKHOM 4YacTbhi0 OOy4YeHUS
XUMHH. 37€Ch BaXKHO MOMHUTb, YTO MPHU €ro MPOBEACHUU 005S3aTE€IbHO JTOJKHBI
OBITH COOJIIOIEHBI BCE HEOOXOAUMBIE dTAaIbI:

MOCTaBKa IEJIH SKCIIEPUMEHTA,

OMKMCAaHKE HEOOXOJUMOTO JJIS €T0 BBIMOTHEHUSI 000PYIO0BaHUS U PEAKTUBOB,

IUTAHUPOBAHUE TTOPSJIKa MPOBEICHUS,

OTMHMCAHKUE UCXOJIHBIX BEIIECTB,

IPOTHO3UPOBAHUE OXKUJAEMBIX B PEAKIIMOHHOM CMECH H3MEHEHHH U
PE3YNIbTATOB IKCIIEPUMEHTA,

ONHMCAaHUE U3MEHEHUH, TPOU3OLIEAIINX C BEIECTBAMU,

(dbopMynHpoOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO37aHME PHUCYHKA OJKCIEPUMEHTAIBHOM YCTAHOBKM M  COCTaBIICHUE
YPaBHEHUS PEAKIIU.

B mpouecce mnpoBeneHus AEMOHCTpalMi, YYallUecs OCBAWMBAIOT ATallbl
IIPOBEACHUS OIbITa, MO3TOMY Hambojee A(DPEKTHUBHBIM SBISCTCS HE IMPOCTOE
OMKMCAHHWE OIbITa YYHUTENIIEM, a HCIOJIb30BaHUE HBpUCTHYECKON Oecennl. [lpu
peanu3anuy Takoro CIeHapHs JaKe HE OYEHb CIOKHBIM ONBIT 3aHUMAET JOBOJIBHO
MHOTO BPEMEHH, HO CJEJOBaHHE €My IIO3BOJSeT OOecrneYuTh MOHUMaHue
Oo0y4aroUMMHCs TMPUEMOB HAyYHOrO MO3HAHWS U UCHOJb30BAaHME HUX YK€ B
CaMOCTOSITEJIbHOM JI€ATEIBHOCTH B IPOILIECCE YYEHHUYECKOro skcnepumeHTta. Ha
HayaJdbHOM »JTarne u3ydyeHuss xuMuu (B 8-9 Kjaccax) MMEHHO TakKOH MOAXOJ
MO3BOJIIET  JOCTUYb  MaKCUMalbHOM  3((EKTHUBHOCTH  OT  IMPOBEACHUS
7a00paTOPHBIX M TMPAKTHUECKHX pPAabOT, a Takke CPOPMUPOBATH Yy YyUalTUXCS
OTBETCTBEHHOE OTHOILIEHHE K SKCIIEPUMEHTY.

[Ipn omeHMBaHWM YYEHUYECKUX MPAKTUYECKUX padoT 1enecooOpa3Ho
YYHUTHIBATH MOAXObI, UCIIONB3YIONIUME B JDK3aMEHAIIMOHHBIX Marepuanax. Tak, B
HACTOsIILIEE BpeMs IpeIaraeTcs HKCIIEPUMEHTAIBHOE 3a/1aHue,
IpeaycMaTpUBalOIlee BbIOOP JBYX BELIECTB U3 IMATH MPEAJIOKEHHBIX MU
IIPOBEJICHUE C HUMH PEAKLU, OTPAKAKOIINX XMMUUYECKUE CBOWCTBA YKa3aHHOTO B
yCJIOBUHU 3a/aHusl BeniecTBa. OllEeHMBAaHUE WJET HA OCHOBAHUM OTYETA YUEHHKA O
npojielaHHOW paboTe (ypaBHEHHsSI pEaKIUi, BBIBOJABI O HAONIOJACHUSX) U HaA



OCHOBAaHMMU NPSIMOr0 HAOMIOACHUS 32 JCHUCTBUAMHM YYEHHKA [0 MPOBEIEHUIO
onbITOB. [Ipy 3TOM BBIAENSIOTCS ATambl OTOOpA BEIIECTB U CMEUIMBAHUS BELECTB
B COOTBETCTBUH C MyHKTaMHU MHCTPYKILIMH K padoTe.

BaxxnenmuMm HanpaBlIeHUEM KaK JEMOHCTPAlMOHHOIO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJKHO CTaTh HCIOJb30BaHHE LU(PPOBOIl aboparopuu, KOTopas
MTO3BOJIIET OPraHMW30BaTh XMMHUYECKUN JKCIIEPUMEHT Ha NMPUHLUUIHAIBHO HOBOM
YpOBHE, MEPEUTH OT KAYECTBEHHOM OIICHKU HAOJIIOAAaEMBIX SIBJICHUN K CUCTEMHOMY
aHaNIM3y KOJUYECTBEHHBIX XapakTtepucTuk. [Ipu pabore ¢ narumkamu 1udpoBoit
nabopaTopuu o0ecreunBaeTcss aBTOMATU3UPOBAHHBIA cO0p U 00pabOTKa JaHHBIX,
XOJl JKCIIEpUMEHTa MOXET OTOOpakaTbCcsi B BHUJAE TpaUKOB WM TMOKa3aHUM
npuOOpPOB, a pe3yiabTaThl IKCIIEPUMEHTOB MOTYT COXPAHATHCS JIUTEIBHOE BPEMS.
Haubonee axTyalbHBIM [Jii XUMHHM SIBIIIETCS TEpPEXOJ K KOJMYECTBEHHBIM
XapaKTEpUCTUKAM, KOTOPBII  MOXHO  IPOWUIIOCTPUPOBATH  CIEAYIOIIMMHU
npUMepaMu: U3y4eHUE CTPOEHUS IUIaMEeHH, ompeaeneHue pH B pa3HbIX cpenax,
ONpENENICHUE CKOPOCTH PpEAKUWH, U3YYEHUE BIUSHHUS KOHIEHTpaUud U
TEMIIEPATypPbl HA CKOPOCTh PEAKIUU.

Hudposas nabopaTopus MO3BOJISIET PeaqTu30BaTh MEXKIPEIMETHBIE CBSI3U C
OPYTUMU  TpEeIMETaMU  €CTECTBEHHOHAyYHOTO  LHKJIA, IOCKOJbKY  JIaeT
BO3MOXHOCTb  BBINOJHATH WHTETPUPOBAHHBIE Y4YEOHBIE HCCIEAOBAHMS IO
€CTECTBEHHBIM HayKaM, NPHUMEHSATh M OCBAaWBAaTh JJIEMEHTHl CTATUCTHKU H
MH(GOPMAIIMOHHBIE TEXHOJIOTHH.



INPUMEPHBINA NIEPEYEHD

[Tpunoxenue Ne 6

K MCTOI[I/I‘-IGCKI/IM PEKOMCHIaIUAM

OBOPYJIOBAHMUSA, PACXOJAHBIX MATEPUAJIOB, CPEJACTB OBYYEHHUA U BOCIIMTAHUA JIA CO3JAHUSA "
OBECHEYEHUA ®YHKIIMOHUPOBAHUS IEHTPOB OBPA30OBAHUSI ECTECTBEHHO-HAYYHOM U

TEXHOJIOTUYECKON HATIPABJEHHOCTEHN «TOYKA POCTA» B OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIHAX,

PACIIOJIO)KEHHBIX B CEJIJbCKOM MECTHOCTH U MAJIBIX TOPOJIAX

CTAHJIAPTHBIA KOMILJIEKT

TABJINIIA Nel

HaumenoBanue
o0opynoBaHusi

KpaTKne NpUMEpHbIEC TEXHUYECKHUE XaPAKTEPUCTHKH

KonnuecTBo exuHuI 1ast
00111e00pa3oBaTeJbLHBIX
OopraHu3auui, He
SIBJISTIOLLUXCST

MAaJIOKOMIUVICKTHBIMU, €/1.

HU3M.

KonnuecTBo exuHuI 1st
00111e00pa3oBaTeJbHbIX
OpraHu3aLMii, ABJISIOLIMXCS
MaJIOKOMILIEKTHBIMM, €/1.
U3M.

EctrecTBeHHOHayuYHasi HANIPABJIEHHOCTH

1.

Oo6wee ooopynoBanue (puzuka, XumMusi, 0M0JIOTH 1)

1.1.

Hudposas
nabopaTtopus

yueHuueckas (pusmka,
XUMHSI, OUOJIOTHSA)

HudpoBoii 1aT4MK JIEKTPOIPOBOTHOCTH

Hudposoii natunk pH

udpoBoii 7aTYUK TOJOKECHUS

HudpoBoii taTuuk TemmnepaTypbl

HudpoBoii naTunk aGCOTIOTHOTO AaBICHUS

Hudposoii ocrimutorpadgUuecKuii TaTINK

Beck1 anexrponnbie yue6usie 200 T

Muxkpockon: upoBoii UK onTHYecKuii ¢ yBeanueHueM ot 80 X
HaGop 111 U3roToBIeHNU MUKPOIIpEenapaToB

MuxkponpenapaTsl (Habop)

CoenuHUTEIBHBIE TPOBO/IA, IPOrPAMMHOE OOECTIeUeHNE, METOTNUECKUE
yKa3aHUs

KOMIIJIEKT COITYTCTBYIOIIMX 3JIEMEHTOB JUISl OIIBITOB 110 MEXaHUKE
KOMIIJIEKT COIYTCTBYIOUIMX 3JIEMEHTOB JJIsl ONBITOB 110 MOJIEKYJISIPHOU

3 .

2 1T,




HaumenoBanue
000py10BaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOTIAXCST

MAaJIOKOMILVICKTHBIMH, €/1.

H3M.

KoanvecTBo eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

buznke

KOMILIIEKT COIYTCTBYIOIIUX
ANEKTPONHAMUKE

KOMILICKT COITYTCTBYIOIIUX 3JIEMCHTOB [JIA OIIBITOB IO OIITHKE

9JICMCHTOB JJIA OITIBITOB

8 (0)

1.2.

Kommnekt mnocynbl u
000pyI0oBaHUs IUTS
YYCHHYECKUX  OIBITOB
(busuka, XUMUSI,
OHOJIOTH).

ITaTuB 1a00pPaTOPHBIN XUMHUYECKUI

Ha6op vamex [letpu

Habop nHCTpYMEHTOB IpenapoBaibHBIX

JIoKKa M1 COKUTaHUS BEIEeCTB

Crynka dapdopoBasi ¢ mecTukoMm

HaGop 6anok st xpaneHus TBepabix peaktuBos (30 — 50 mur)
Hab6op ckisHOK ((hr1akoHOB) [71s1 XpaHEHUSI paCTBOPOB PEAKTHBOB
Ha6op mpubopok (ITX-14, TTX-16)

[Tpubop nmst momydeHus ra3oB

CnupToBKa

l'oprouee 1 cIMPTOBOK

dunsTpoBanbHas 6ymara (50 miT.)

Konba konnveckas

[Tanouka cTexisiHHAS (C pe3MHOBBIM HAKOHEUHHUKOM)
Yarmreuka /i BbIlapuBaHus (BbIIApUTEIbHAS YallIeuKa)
MepHbIii UIMHJIP (TUIACTUKOBBIN)

Boponka crexnsiHHast (Manas)

Crakan crexisaubIi (100 m)

I"azooTBOAHASA TpYOKa

3 .

2 1IT.

BNOJIOT' YA

2.1,

Kommnekr
npenapaTon
JEMOHCTPALMOHHBIN

BJIaXXHBIX

Ha3HA4YCHUEC: JCMOHCTPAITUOHHOC,
MaTepuail KOHTeﬁHepaZ IJIaCTHK,
TCPMETUYHAA KPbIINIKA: HAJIUYUC,
KPCIUICHUEC 3KCIIOHAaTa: HAJIMYHUC,
KOHCCPBUPYIOIICC BCUICCTBO: HAJITNYHC,
HaKJIelKa ¢ HAMMEHOBAaHUEM: HaIMUHeE.

1 wr.

1 wr.




HaumenoBanue
000py10BaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOTIAXCST

MAaJIOKOMILVICKTHBIMH, €/1.

H3M.

KoanvecTBo eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

He MeHee 10 mpenapaToB U3 MPUBEICHHOTO HUXKE CITUCKA!
Bnaxxnsrit mpenapar "be3szyoka"

Brnaxusiit npenapar "I"amroka”

Brnaxuslii npenapar "BHyTpeHnHee cTpoeHne OproXOHOroro MoJjutocka”
Brnaxwuslit npenapart "BHyTpeHHee cTpoeHHe KpbIChl"

Bitaxxns1it npenapat "BHyTpeHHEe CTpOeHHE IATyIIKH"

Bunaxxns1it npenapar "BHyTpeHHee cTpoeHne NTULbI"

Brnaxwuslit npenapar "BHyTpeHHee cTpoeHue poiobl”

Buaxxnsnit npenapar "Kapacs"

Bnaxxnsrit npemapat "Kopenb 6000BOTO pacTeHus ¢ KITyOeHbKaMu'"
Bnaxunsiit npenapat "Kpepetka"

Bnaxwnsiit npenapat "Hepenna"

Bnaxxnerit npenapat "Pa3Butne KocTUCTON phIOHI"

Bnaxwnsiit npenapat "PazBurue Kypuiibl"

Bnaxxnsrit npenapar "Crudomenysa"

Bnaxwnsiit npenapat "Tputon"

Bnaxxnerit npenapat "Uepenaxa 6onotHas"

Bnaxwnsiit npenapar "Yx"

Brnaxwnsiit npenapat "Amepuiia"

2.2.

Kommnekr repbapues
JIEMOHCTPALIMOHHBIH

Ha3nauenue: 1eMOHCTpALIIOHHOE,

OCHOBA JJIs1 KpeIUIEHUs: repOapHbIi JIHCT,

CIIMCOK HKCIIOHATOB: HAJIM4ne

He MeHee 8 repbapueB M3 NPUBEAECHHOIO HIDKe cnucka: HasHauenue:
JEMOHCTPAIMOHHOE,

OCHOBA JJIsl KpeIUIeHUs : TepOapHblIil JIHCT,

CIIMCOK 3KCIIOHATOB: HAJIMYHE

He MeHee 8 repbapHeB U3 NPUBEAECHHOTO HUXKE CITUCKA:
I'epbapuii "/lepeBbs U KycTapHUKH"

I'epbapuii "JlukopacTymue pacteHus"

I'epbapuii "KopmoBeie pactenus"

1 .

1 mr.




HaumenoBanue
000py10BaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOTIAXCST

MAaJIOKOMILVICKTHBIMH, €/1.

H3M.

KoanvecTBo eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

I'ep6apuii "KynbrypHble pactenus"

I'epbapuii "JlekapcTBEeHHBIE pacTeHUS "
I'epGapwuit "MenonocHsie pacTeHus"
I'epbapuit "Mopdomnorus pactenuit”

I'ep6apuii "OcHOBHBIE IPyIIIBI pacTeHUN"
I'epbapuii "PacturensHusle coobuiecTra
I'epGapwit "CenbCKOX0351CTBEHHBIC PACTCHUS "
I'epbapuit "AnoButsie pacrenus”

I'epOapwuii kK Kypcy OCHOB 1O 0011el OHOJOTHI

2.3.

KoMmiekt xosmiexiuit
JEMOHCTPAIMOHHBII
(mo  pa3HBIM  TeMaMm
Kypca OHOJIOTHR)

Haznauenwue: neMOHCTpaIMOHHOE,

OCHOBA JIJIsl KPETIJICHUS: HAJTMYIHE,

HaKJIEMKHU C HAaNMEHOBAaHHUEM: HAJIMYHE

He MeHee 10 koyuTeKIuii U3 MPUBEICHHOTO HUXKE CITHCKA!
Komnekuus "'onocemennsie pacteHus"
Komnexnus "Oburarenu Mopckoro aHa"
Komnexnus "Ilageonronornueckas"
Komnexkuust  "llpencraBurenu  oTpsoB
HaceKOMBIX: He MeHee 4

Komnexuus "[Ipumeps! 3alIUTHBIX TPUCTIOCOOIEHUI Y HACEKOMBIX"
Komnekmust  "IlpucrocoOuTenbHBIE  W3MEHEHHMS B~ KOHEUHOCTSX
HACcEeKOMBIX"

Komnekuus "Pa3Butre HaCEKOMBIX C HEMOJHBIM ITpeBpalieHuem"
Komnexuust "PazBuTne HaCEKOMBIX C MOJIHBIM MpeBpalieHueM"
Konnekunus "Pa3sutue mmeHuns"
Koanexmus "Pa3sutue 6a00uxu"
Konneknus "PakoBUHBI MOJIIIIOCKOB'
Koanekmus "CemelictBa 6ab0yek"
Komnekuus "CemelicTBa )xykoB"
Komneknus "Cemena u mioasr"”
Komnexuus "dopma cOXpaHHOCTH MCKONTAEMBIX PACTEHUHN U KUBOTHBIX"

HAacEeKOMBIX"  KOJIMYECTBO

1 .

1 mr.




HaumenoBanue
000py10BaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOTIAXCST

MAaJIOKOMILVICKTHBIMH, €/1.

H3M.

KoanvecTBo eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

Habop mnaneonronornueckux Haxonok "[lpoucxoxnenue dvenoBeka"
KOJIMYECTBO MoJienieil: He MeHee 14

XUMHUA

3.1.

JIeMOHCTpaIIMOHHOE
obopymoBaHue

CocTaB KOMILIEKTA:

Cronuk noaseMHusblil HaznaueHnue: cOopka yueOHbIX YCTaHOBOK,

pasmep cronemHuibl: He MeHee 200%200 mwm,

IJIABHBIN TIOTHEM C TIOMOIIBIO BUHTA: HAJTHUYHE

IMITaTns JIEMOHCTPAIMOHHBIN XUMHWYECKHUH: Hasnauenme:
JEMOHCTpAIHS MPUOOPOB U YCTAaHOBOK,

OTIOpa, CTEPIKHU, JIAITKH, MY(PTHI, KOJIbIIA: HATNIHE,

BO3MOJKHOCTb 3aKPETUICHHS JIEMEHTOB Ha Pa3IMYHOU BBHICOTE: HATMUWE
Anmapar A8 [OpOBEEHUA XUMUYECKHX peakuuid: Hasnadenwe:
JEMOHCTPAINS XUMHUECKUX PEaKIINi,

MOTJIOTUTENH MTAPOB U Ta30B: HATMYHE,

Martepuai KOJIObI: CTEKIIO

HaGop s snekTposnsza J1eMOHCTpalMOHHbIN: Ha3zHaueHue: mzydeHue
3aKOHOB JJICKTPOJIM3a, COOPKA MOJIEH aKKyMYJIATOPa,

€MKOCTb: HaJIM4ue,

AJIEKTPOIbI: HATHINE

Komrmiekt  MepHBIX — KOJIO Manoro  oOneMma: Hasznauenue:
JIEMOHCTPAITUOHHBIC OTIBITHI,

00BeM k0J10: ot 100 M1 mo 2000 mu,

Koau4yecTBO Koy0: He MeHee 10 miT.,

MaTepuan KoJIO: CTeKIIO

Ha6op ¢naxonos (250 — 300 mi 1t XpaHEHUsI PACTBOPOB PEAKTUBOB).
Hasnauenue: xpaHeHHne pacTBOPOB PEaKTHUBOB,

Konn4ecTBO (priakoHOB: He MeHee 10 mit.,

MaTtepuan GIaKOHOB: CTEKIIO

npoOKa: HaIu4Ke

[IpuGop [is ONBITOB 1O XUMHH C OJEKTPUYECKUM  TOKOM

1 .

1 mr.




KoanyecTBo equHHUI 1151

KoanyecTBOo equHHUI 1151

001eo0pa3oBaTeIbHbIX
M 001eo0pa3oBaTeIbHbIX
HaumenoBanue OpraHmM3anui, He M
Ne KpaTkue npuMepHbIe TeXHHYECKHE XapaKTePUCTHKHA OpraHu3anui, IBJISIOIIHXCS
000py10BaHus SIBJISIIO LU XCSI
MAaJIOKOMIVICKTHBIMHU, €.
MAaJIOKOMILVICKTHBIMH, €/1.
HU3M.
H3M.
(JtabopaTopHBIiA)
[Tpubop uIst HIUTFOCTPAITUH 3aKOHA COXPAHCHHS MAcChl BEIIECTB: COCY/I
JlangonpTa: HaIM4uUe,
npoOKa: HalIu4ue,
THUT TIPUOOpa: JEMOHCTPAITUOHHBIN
JenurenbHas BopoHka: Ha3zHaueHue: paszneneHue IBYyX KUIAKOCTEH IO
IJIOTHOCTH,
MaTepHal BOPOHKH: CTEKIIO
YcTaHoBKa IS MEPErOHKH BellecTB: Ha3zHadueHWe: JIeMOHCTpAIHS
OYHCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOTUITBHUK TSl OXJIXKICHUS, AJJIOHK, IPOOKa: HaJTMJHeE,
JUTMHA YCTAHOBKHU: HE MeHee 550 mm
[Tpubop st momydeHus ra3oB: Ha3HAYEHUE: TTOJTYYCHHE Ta30B B MaJIbIX
KOJINYECTBAX,
COCTaB KOMILJIEKTa: HE MEHee 6 MpeaMeToB
bans komOuHUpOBaHHAs TabopaTtopHas: baHs BoasHAs: HATUYHE,
KOJIbIIa CMEHHBIE C OTBEPCTHUSMH Pa3HOTO JTUAMETpa: HaJIuvHe,
TJTUTKA DJICKTPUYECKas: HaTHIne
®dapdoposast crynka ¢ nectukom: HasHaueHue: s pa3zMenbyeHUS
KPYIHBIX (hpakiuil BEUIECTB U IPUTOTOBIEHHS MOPOIIKOBBIX CMecel
Kommiekt Tepmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMILICKTA:
Hab6op «Kucnots» (a30THasI, cepHasi, cojisiHas, opTodochopHast)
Habop «lmmpokcuapl» (ruapokcun  Oapuis, THAPOKCHI — Kamus,
TUAPOKCHI KaJIbITUS, THIPOKCH HATPHUS
KoMIutekT XuMuueckux AP A L, THAD /L HATPH)
3.2. Habop «Oxcuapl MeTannoBy» (aalOMUHUS OKCUI, Oapusi OKCHJ, >Keie3a 1 mr. 1 m.

PCAKTHBOB

(1) oxcua, xambius okcua, Maraus okcua, memu (1) oxcua, nuHka
OKCH/JT)

HaGop «IllenouHble ¥ MIEI0YHO3EMENTbHBIC METAUTbD) (JTUTUH, HATPUH,
KaJIbITUHA)
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Ha6op «Metamibn (anroMUHMM, )KeIe30, MarHHUM, MeJlb, IIUHK, 0JIOBO)
Ha6op «lllenoynsle 1 men04H03eMeENbHbIE METAUIBD) (JINTUM, HATPHIA,
KaJIbIIAN)

Habop «OrneonacHble BemecTtBa» (cepa, docop (KpacHblil), OKCUA
hocdopa(V))

Hab6op «I"amorens» (1o, 6pom)

Habop «l'anorenuap» (amOMUHHSA XJIOPUA, aMMOHUSI XJIOpHI, Oapus
xyopup, xenesza (II1) xmopun, xanus Hoaua, Kamust XJIOPUJ, KalbIHs
XJIOpUA, JUTHS Xyopuna, MarHus xmopun, memu (1) xmopun, HaTpus
Opomua, HaTpus GTOPUI, HATPUS XJIOPH, IMHKA XJIOPHU)

Ha6op "Cynwsdarel, cynbduapl, cymbhuThl" (aqtOMUHUS CyIbdart,
amMmoHus cyibdart, xeneza (II) cynmpdun, xenesa (II) cynsdar, 7-mu
BOJIHBIN, Kaus cyiabdar, kobansta (I1) cynsbar, Maraus cynbdar, Mmeau
(Il)) cynsdar Gespoambiii, Menu (II) cymbdar 5-TM BOAHBINA, HATpUs
cynbua, Hatpus cyabdur, HaTpus cyiabdar, HaTpus ruapocyabdar,
HUKEJS CynbGar

Ha6op "KapOonartel" (aMMoHus kapOoHat, kanus kapOonart, meau (II)
KapOOHAT OCHOBHOM, HATPHs KapOOHAT, HATPHS THIPOKapOOHAT)

Ha6op "®ocdarer. Cunukarel” (kanust MoHoruapoopTodocdar, HaTpus
cUIIMKaT 9-TH BOJHBINA, HATpUs opTrodocdar Tpex3aMelleHHbIH, HaTPUs
muruapodocdar)

Ha6op "Awnerarbl. Pomanunpel. CoenuHeHus xkene3a" (Kajaus arerar,
kanmus deppo(Il) rekcanmanma, kamus deppo (III) rekcarmonua, kamus
pOJaHu, HaTpUs alleTaT, CBUHIIA alleTar)

Ha6op "Coenunenuss mapranmna" (kaaus nepMmanrasat, mapradua (IV)
okcugi, Maprania (II) cynbsdar, mapranua xjaopun)

HaGop "Coenunenus xpoma" (aMMOHHUS AMXpOMAT, Kajusl AUXPOMAT,
Kanust xpomart, xpoma (III) xmopuz 6-Tu BoHBIN)

HaGop "Hutpatel" (ajdroMHHHS HHUTpaT, aMMOHHUS HUTpAT, Kallus
HUTpaT, Kajblust HUTpat, Meau (ll) HuTpar, Hatpus HUTpaTt, cepeOpa
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HUTPAT)

Habop  "Wnpgukatopwl"  (IakMOWJ,  METUJIOBBI  OpaH>KEBBIH,
(dhenondranenn)

Ha6op "Kucnopoacoaepxaiiue opraHudeckue BemiecTBa' (ameroH,
[NIMLEPUH,  JUATWIOBBIM  3¢up, coupr  H-OyTWIIOBBIM, CHUPT
M30aMUJIOBBIM, CIUPT HW300YTWJIOBBIM, CHOUPT ATWIOBBIA, (eHoI,
(dhopManuH, 3TUIEHIJIMKOIIb, YKCYCHO-ITHIIOBBIH 3¢up)

Ha6op "YrneBomoponsr" (6eH3uH, rekcad, HeTh, TOIYOJI, IIUKIOTECKaH
)
Hab6op "Kucnotsl opranmdeckue" (KHCIOTa aMHUHOYKCYCHasi, KHCIIOTa
OcH30ifHasl, KUCJIOTa MAacisHasi, KHCIIOTa MypaBbUHas, KHUCIOTa
OJIEMHOBAsI, KHUCJOTa MaJbMUTHHOBAs, KHCIOTa CT€apUHOBAsl, KUCIOTa
YKCYCHasl, KUCJIOTA IIaBesieBast)

HaGop "YrneBoapl. AmuHBI" (aHWIWH, aHWIWH CEPHOKHCIBIA , JI-
[UII0K03a, METUJIAMUH THAPOXIOPHU] , caxaposa)

3.3.

KoMmiaekr KomneKnuin
W3 CHUCKa

Haznauenue: 1eMOHCTpallMOHHOE,

BH/I YIIAKOBKH: KOpOOKa,

OMMCaHUE: HATH4Yne

CocTaB KOMITJIEKTa:

Komnexmnus "Bonokna"

Komnexuus "KameHHBIH YyToab ¥ IPOAYKTHI €ro epepadoTku”
Komnexuus "Metamisl 4 criiaBel"

Komnekmus "Munepainsl u ropasie mopoast” (49 BumaoB)
Komneknus "Munepanbable ynoopenus"

Komnekmus "HedTr 1 npoykTsl ee nepepaboTku”
Konnekmus "Ilnactmaccsr”

Konnekuus "Tommuso"

Komnexkuus "YyryH u cranp"

Komnexuus "Kayayk"

Konnexuus "lkana tBepaoctu”

1 .

1 mr.
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001eo0pa3oBaTeIbHbIX
M 001eo0pa3oBaTeIbHbIX
HaumenoBanue OpraHmM3anui, He M
Ne KpaTkue npuMepHbIe TeXHHYECKHE XapaKTePUCTHKHA OpraHu3auui, ABJIAIOIMXCSH
000py10BaHus SIBJISIIO LU XCSI
MAaJIOKOMIVICKTHBIMHU, €.
MAaJIOKOMILVICKTHBIMH, €/1.
HU3M.
H3M.
HaGopel st mMoaenupoBaHUS CTPOCHHSI OPraHMYECKUX  BEIIECTB
(yueHnueckue) He MeHee 4 1IT.
4, OU3UKA
CocTaB KOMILIEKTA:
[lItaTtns JEMOHCTPALIMOHHBIN: Ha3naueHnne: [IPOBEJICHUE
JIEMOHCTPAIIMOHHBIX OTBITOB, OCHOBAaHME, CTEPXKEHb, JIANKH, KOJbIIA,
MY(TBI: HaTH4YHeE
CTOJIMK MOILEMHBII
Tun cronuka: yueOHbII/1ab0paTOPHBIH,
OTIOpa, CTEP’)KEHh BUHTOBOW, BUHT PETyJIMPOBOYHBIN: HATHYHE,
(GbyHKIIUS TOTbeMa U OTTYCKAHUS CTOJIMKA: HATMYNe
HcTouHMK MOCTOSIHHOTO Y MTEPEMEHHOTO HanpsbkeHus: Haznauenue: s
MUTaHUA PETryJIHUPYEMbIM TEPEMEHHBIM M  TOCTOSIHHBIM  TOKOM
AIEKTPUUECKUX CXEM,
yacroTa, I'1: 50,
O6opynoBanue it | moTpebiasieMas MoiHOCTh, BA: 10
4.1. | neMOHCTpAITMOHHBIX MaHoMmeTp JKMAKOCTHOM JE€MOHCTpaluuMOHHbIA: Ha3HnaueHnue: s 1 m. 1 m.
OIILITOB m3mepeHus: napiieHuss 10 300 MM BOASHOTO cTOI0A BBHINIE U HHXKE

aTMOC(EepHOTO JaBJIeHUs,

crexiisiHHas U-o0pa3Has TpyOKa Ha MOJICTaBKe: HAIM4ue

KamepTon Ha pe3oHaHcHOM smuke: HazHadenue: nis JeMOHCTpalyu
3BYKOBBIX KOJIeOaHUI 1 BOJIH,

JIBa KAMEPTOHA HA PE30HUPYIOIIUX AIUKAX: HAJTUYNE,

PE3UHOBBIA MOJIOTOYEK: HATUYKE

Hacoc BakyyMHBII ¢ onexrpornpuBonoM: HasHauenue: co3naHue
pas3psbKeHHs WM U30BITOYHOTO AaBJICHUS B 3aMKHYTBIX 00beMax,
OIBITHI: KUIICHUE XUIKOCTH IPU MOHWKCHHOM [aBIICHUHU, BHELIHEE U
BHYTPEHHEE JIaBJICHUE U JIP.

Tapenka BakyymHas: HazHaueHue: 1eMOHCTpaLUs ONIBITOB B 3aMKHYTOM
00BbeMe ¢ pa3pe’KEHHBIM BO3TYXOM,
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OCHOBaHHE C KpaHOM, KOJIOKOJ M3 TOJICTOTO CTEKJa, PE3MHOBAs
MIPOKJIAJIKA, JIEKTPHUCCKUN 3BOHOK: HATHIUE

Benepko Apxumena: Haznauenue: neMoHCTpauus JEHCTBUS KUIKOCTH
Ha TIOTPY’KEHHOE B HEE TEJIO U M3MEPCHHUE BEITMYMHBI BBITAIKHBAIOIICH
CHJIBI,

BEJIEPKO, TEJO0 MWIMHAPUICCKOH (POPMBI, MPYKWHHBIH JHHAMOMETD:
HaJTM4He

OrnuBo Bo3aymHOE: Ha3HaueHuwe: AEMOHCTpalsi BOCIUIAMEHEHHUS
TOpIOYeH CMECH MpH €€ OBICTPOM CIKATHH,

TOJICTOCTCHHBIM IWJIMHJpP, TOPIICHh HAa METALINYECKOM INTOKE C
PYKOSTKOM, MOJICTaBKA Ul HWIMHAPA: HATNYHE

[IpubGop nans AeMOHCTpalMu JaBieHHUs B KUIKOcTH: Hasznauenwue:
JEMOHCTpAIHs U3MEHEHHSI TaBJICHUs C TIIyOMHO MOrpyKeHus,

JaTYuK JaBJICHUS, KPOHIUTEHH JUIsl KPEIUIEHHWsS Ha CTEHKE cocynaa:
HaJIu4yKe

[Ipubop mns memoHcTpanuu arMochepHoro aaBiieHus (MaraeOyprckue
nonymapus):  Hasnauenuwe: nemMoHcTpanusi CHIIBI  aTMOC(EpPHOTO
JTaBJICHUS,

JIBA Pa3bEMHBIX METAJUIMUECKUX MOJIYIIAPHs ¢ MPOYHBIMU pyUKaMU U
XOpOIIO NMPUILTU(OBAHHBIMU KpasiMU, HUIIIIEb C KPAHOM: HaJH4ue,
co37[aBaeMOe BHYTPH IIAPOB BaKyyMMETPUUYECKOE JTaBJICHHE: HE MEHEe
0,05 MI1a,

MaKkcUMalbHOE pa3pbiBatolee ycuue: He menee 90 H

HaGop Ten paBHoro o6Owbema: Hasnauenue: s ompeneneHuss u
CpPaBHEHMsI TEIUIOEMKOCTH U IUIOTHOCTH  Pa3IMYHBIX  TBEPABIX
MaTepHuaoB,

HWIHMHAPBI U3 pa3IMYHBIX MAaTEPUAJIOB: HE MeHee 3 IIIT.,

KPIOYKH JJIs TTOABEIIMBAHUS [IWINHIPOB: HATMYUE

HaGop Tenm paBHOW wMmaccel: Ha3znauenuwe: i omnpeneneHus U
CPaBHEHMIO TUNIOTHOCTH PA3IUMYHBIX MAaTEPHAJIOB,
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WJIAHAPBI U3 Pa3IMYHBIX MaTepUaIoOB: He MeHee 3 IIT.,

KPIOYKH JJIS TIOIBCIIMBAHUS IIUIMHPOB: HATHIUE

Cocynpl cooOmaromuecs: Hasnauenue: neMoHCTpalusi OJMHAKOBOTO
YPOBHSI OJIHOPOJHOM J>KUJIKOCTH B COOOIIAIOIIUXCS MEXIY COO00M
cocyzax pa3Hou (hopMbl,

cooOmIaroIrecs CTeKISTHHBIC TPYOKH pa3Hoi (opMBI: HE MeHee 3 IIT.,
MOJICTaBKa: HAIMYIHE

Tpyoka Herotona: Haznauenue: AeMOHCTpanys OJHOBPEMEHHOCTH
TAJICHHSI PA3JTUYIHBIX TEJT B Pa3peKEHHOM BO3JIyXe,

(GYHKIHS TOIKITIOYCHUS K BAKYYMHOMY HAcOCy: HAJIMYHE,

JuTHa TpyOku: He MeHee 80 cM.,

PE3UHOBBIE MPOOKHU, HUIMIEIb: HATUYHE,

KOJIMYECTBO TEJI B TPyOKe: HE MeHee 3 IIT.

[Tap ITackans: HaznaueHue: neMOHCTpanus Nepeaadyd MpoOU3BOJIUMOTO
Ha XUIKOCTh JIaBJICHHUS B 3aMKHYTOM COCYyJE, J€MOHCTpalus MoaIbeMa
KUAKOCTHU MOJT ACWCTBHEM aTMOC(EPHOTO JIaBICHHUS,

METaJUTMYECKU HWIMHIP C OMNpaBaMu, MOPLUIEHb CO IITOKOM, MOJIBIH
METaJUTMYEeCKHIl 1Iap ¢ OTBEPCTUSAMU: HAIUYHE,

JUTMHA IIWJIMHIpA: He MeHee 22 cM,

JIMaMeTp I1apa: He MeHee 8 cM

ap ¢ xonbuoMm: HazHaueHue: JEeMOHCTpalUs PACUIUPEHUS TBEPAOTO
TeJa MpU HarpeBaHUH,

HITaTUB, METAITINYECKOE KOJIBLIO ¢ My(TOH, 1I1ap C ENOYKON: HAIMYHE,
JUTHA IIeTIOYKH: He MecHee 80 MM,

JMaMeTp I1apa: He MeHee 25 MM

Hunuuapel  CBUHIIOBBIE cO CTpyroM: Ha3sHaueHue: aeMOHCTparus
B3aMMHOTO MIPUTSKEHUS MEX]Ty aTOMaMH TBEPABIX TEl,

KOJIMYECTBO OJMHAKOBBIX IIMJIMHIPOB: HE MEHee 2 IIT.,

MaTepuan IMIIMHAPOB: CTAllb U CBUHEII,

KPIOYKH /IS TIOJIBEITUBAHUS: HAJTMYKE,
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CTpYT, HaIlPABIISIOMIAsl TPyOKa: HAJIINe

[IpuGop Jlenuna: HasnaueHue: [ HUCCIEIOBaHUS 3aBUCHUMOCTH
HamNpaBJICHUsS HMHIYKIIMOHHOTO TOKAa OT XapakTepa H3MEHEHUS
MarHUTHOTO TIOTOKA,

CTOMKA C KOPOMBICJIOM: HAJIMYHE,

KOJIMYECTBO aJTFOMHHUEBBIX KOJIEIl: He MeHee 2 IIT.,

pOpe3b B OJTHOM U3 KOJICIT: HAJIIUNe

Marnaur IyrooOpa3HbIit JEMOHCTPALIMOHHBII: Ha3nauenue:
JIEMOHCTpAIIHSI CBOMCTB IOCTOSIHHBIX MarHUTOB,

THUI MarHWTa: HAMarHWYCHHBI OPYCOK,

KOJIMYECTBO [IBETOB MarHUTa: HE MEHee 2,

0003HaueHNE MOIIOCOB MArHUTA: HAJTUYHE

Maraur  MmojocoBOM  JIeMOHCTpanMoHHbIH  (mapa): Hasnavenwe:
JIEMOHCTpAIHsI CBOMCTB NOCTOSHHBIX MarHUTOB,

THUII MarHUTa: HAMAarHMYEHHbIH OpyCOK MPSIMOIMHENHON (OpPMBI,
KOJIMYECTBO 1IBETOB MAarHUTA: HE MEHee 2,

0003HaueHME MOIIOCOB MArHUTA: HAJTUYHE

Crpenku MarHuTHble Ha ITatuBax: Ha3HaueHue: neMOHCTpanus
B3aMMOJICHCTBUSL  TOJIIOCOB MAarHWTOB, OPHUEHTALlMM MAarHuTa B
MarHuTHOM I0JIE,

HaMarHU4eHHasl CTpesKa: HaJu4ue,

KOJIMYECTBO LIBETOB MarHUTa: He MEHee 2,

[IO/ICTaBKa: HAJIM4Ue

HaGop nemoHcTpanmoHHbli "JnekTpocTaTika" (3MeKTpOCKOmNsI (2 mT.),
cyntaH (2 mrT.), HajJoyka CTEKIsIHHAs, Majodyka 300HUTOBAs, IITATUBBI
u3osmpyromue (2 mr.)

MamuHa ~ 37eKTpooOpHas ~ WIM  BBICOKOBOJBTHBI ~ HMCTOYHMK:
Ha3nauenue: ans TOJy4eHHUS AJIEKTPUUECKOTO 3apsla BBICOKOTO
MOTEHIMAala 1 MOJIy4YeHHUsI HICKPOBOTO pa3psa,

JIMCKM Ha CTOMKaX: HaJU4He,
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KOJIMYECTBO JICHICHCKIX OaHOK: HE MEHEe 2,
MOJICTaBKa: HATMIHE
Kowmrmekt npoBooB: [[immua: He mernee 500 MM - 4 mt, 250 MM - 4 mmit.,
100 MM - 8 mIT., HAa3HAYEHME: NI TIOJKIIFOUECHUS IEMOHCTPAIMOHHBIX
npubopoB U OOOpYIOBaHUS K HCTOYHUKY TOKa, Uid COOPKH
ANEKTPUYECKUX IIeNel, BKIIIoYasi dJIeMEHThl U3 paboThl "IlocTosHHBIN
AIEKTPUYECKUN TOK"
[lItatB 1aGOpaTOPHBII C AEpKATETIMHA
BECHI 3JICKTPOHHBIC
MeH3ypKa, peaen m3mepenns 250 M
nuHamometp 1H
nuHamometp SH
HWIMHAP CTAIBHOM, 25 cM3
IUAJTUHIP ATFOMAHUEBBIN 25 cM3
IAJIUHIP aTIOMUHHEBBIN 34 cM3
IUAJTUHIP TIACTUKOBBIN 56 cM3 (17151 m3MepeHus CUiTbl ApXuMesia)

ObopynoBanue s | mpyxuHa 40 H/m

nabopaTopHbIX padoT U | mpyxuna 10 H/m

4.2. | yaeHnueckux ombIToB | rpy3sl o 100 r (6 mit.) 8 mir. 4 mr.

(Ha 0a3e KOMILICKTOB
st OI'D)

rpy3 HaOOpHBIN ycTaHaBIMBaeT Maccy ¢ marom 10T

MepHasi JIeHTa, JINHEeWKa, TPAHCTIOPTHP

OpYCOK C KPIOYKOM U HUTHIO

Harpasistomas JyimHoi He MeHee 500 MM. JIoJDKHBI OBITH 0OeCTIeYeHBI
pa3Hble K03(h(UIIMEHTHI TPEHUsI OpYyCKa MO HalpaBJIsoOLIeH
CEKYHJIOMeD 3JIEKTPOHHBIH C JaTYNKOM

HaMpaBJISIONIAs CO MIKaJIoH

OpYCOK JIepPEBSHHBIN € MyCKOBBIM MarHUTOM

HUTSIHON MasATHUK C IPY30M C ITyCKOBBIM MarHMUTOM U C BO3MOKHOCTBIO
W3MEHEHUS JUIMHBI HUTH

pbIyar
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0JIOK MOJBMYKHBIN

OJIOK HETOABYKHBIN

KaJOpUMETP

TEPMOMETP

WUCTOYHHUK TMUTAHUS TIOCTOSHHOTO TOKa (BBIIPSMHUTENh C BBIXOJHBIM
HanpspkeHueM 36-42 B wnm  OatapeiiHblii OJOK C BO3MOKHOCTBIO
PETYIUPOBKA BBIXOTHOTO HAMPSDKEHUS

BOJIbTMETP JBYXIIpeaenbHbli (3 B, 6B)

amnepmMeTp aByxnpenaenbubii (0,6A, 3A)

pesucrop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIN pe3uctop (peoctar) 10 10 Om
COEMHUTEIIbHBIE TPOBOJIA, 20 IIIT.

KITFOY

Ha0oP NPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparomas auH3a, hokycHoe pacctostHue 100 Mmm
coOuparomas J1H3a, GoKycHoe paccTosiHue SOMM
pacceuBaroIas JInH3a, (POKYCHOE pacCTOsIHUE -75MM
9KpaH

ONTUYECKasi CKaMbsl

cnaia «Mogens mpeaMeTa

OCBETUTEIIb

MOJIYLMJIMH/P C TUIAHILIETOM C KPYTOBBIM TPaHCIIOPTHPOM
[TpuGop ni1st U3yueHus ra30BbIX 3aKOHOB

Kansipsr

Hudpaxuonnas pemerka 600 mrpuxo/mMM
Hudpaxuonnas pemerka 300 mTpuxo/mMm

3epkaio

JlazepHas ykaska
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[Tonsponn B pamke
[lemn FOura
Karymka motok
biiok tmonos
biok konaeHcaTOpoOB
Kommac
Marsaut
DIJIEKTPOMArHUT
Onumku JKene3Hble B OaHKe
TexHosornyeckasi HanmPaBJIeHHOCTh
PoGororexnuueckuit HaOOp TMpenHa3HAYeH Ui M3YyYEHUS OCHOB
pOOOTOTEXHUKH, JAETajei, y3JI0B U MEXaHU3MOB, HEOOXOIUMBIX IS
co37aHusi pOOOTOTEXHUYECKUX YCTPOICTB.
Habop mnpexacraBnser co00l KOMILIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTENIBHBIX JIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Bonsier cobuparh (M TPOrpaMMHUpPOBATH CoOHMpaeMbIie
MOJIENH), U3 3JIEMEHTOB, BXO/ISIIHUX B €r0 COCTaB, MOJIEIN MEXaTPOHHBIX
. U poOOTOTEXHUYECKUX  YCTPOHCTB €  aBTOMATU3UPOBAHHBIM
O6pa3zoBaremnbHbIi .
yIpaBJICHUEM, B TOM YUCJIE HA KOJIECHOM XOJy, a TaKKe KOHCTPYKIUH,
KOHCTPYKTOD TSt
OCHOBAaHHBIX Ha HCIIOJIb30BAHHWHM Tepenady (B TOM YHUCIEe YEPBSIYHBIX H
1. | mpakTuku 0JIOYHOTO 1 . 1 mT.
3yOuaThIX), a TAKXKE PbIUaroB.
MPOrpaMMHPOBAHUSA  C

KOMIIJICKTOM JAaTYHMKOB

CBETOJUOJIHBIH MATPpUYHBIM JUCIUIEH ¢ Oelol TOJCBETKON Ha
KOHTpOJUIEpE

KonudecTBo mopToB BBOIa/BBIBO/Ia HA KOHTPOJUIEPE HE MEHEe 6
KoanuecTBo KHOIIOK He MeHee 4

OO0111ee KOJIMYECTBO JIEMEHTOB: He MeHe 520 1T, B TOM YHUCIIE:

1) mporpamMmupyemblii OJIOK yIpaBJICHUS, KOTOPBIA MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXKHUME;

2) CepBOMOTOPEI

3) AaTYUK CHIIBI




HaumenoBanue
000py10BaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOTIAXCST

MAaJIOKOMILVICKTHBIMH, €/1.

H3M.

KoanvecTBo eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

4) naTYNK PacCTOSHHUS

5) naTuumk 1Bera

6) akkyMmynsaTopHas barapes

7) IlnacTuKOBBIE CTPYKTYPHBIE IEMEHTHI, BKIII0Yast epHoprupoBaHHbIE
AIIEMEHTHI: OaJKH, KyOMKH, OCH M Bajibl, COCAMHUTEIbLHBIC AIEMEHTHI K
OCSIM, IIECTEPHH, TMpeAHA3HAUYCHHBIC JUIS CO3JAHHS YCPBAYHBIX U
3y04aThIX Mepeaay, COCTUHUTEIbHBIC H KPETTEKHBIC SJIEMEHTHI;

7) Ilporpammuoe obecrneucHue, UCIIOJIb3yeMOe TSt
MPOrPpaMMHPOBAHUSA  COOMPAEMBIX POOOTOTEXHUYECKUX MOJAETICH |
YCTPOWCTB, TOCTYITHO IS CKaYMBaHUs U3 ceTd MHTepHEeT

OO6pazoBarenbHbIH

Ha6op II0 MCXAaHHKC,

MEXaTPOHUKE
pOOOTOTEXHHKE

u

KoMrutexT as1st u3ydeHusi OCHOB 2JIEKTPOHUKH M pOOOTOTEXHUKH

Ha6op momken ObITh IpeTHa3HAYCH /IS TPOBECHUS YU€OHBIX 3aHATUI
M0 DJICKTPOHMKE M CXEMOTEXHUKE C IIeJIbI0 H3ydeHus Haubojee
pacIpoCTpaHEHHOW 3JIEMEHTHOM 0asbl, MPUMEHSIEMOH ISl WHKEHEPHO-
TEXHUYECKOTO TBOPYECTBA yUAITUXCS W pa3pabOTKH ydeOHBIX Mojaelei
po6oToB. Habop m0omkeH MO3BOJISTH YYallMMCSl Ha IMPAKTHKE OCBOUTH
OCHOBHBIE  TEXHOJIOTHM  IPOCKTHUPOBAHHS  POOOTOTEXHHUYECKUX
KOMIUIEKCOB Ha MpUMEpPE yU4eOHBIX Mojelield poOOTOB, a TaAKXKE U3YIUTh
OCHOBHBIC TEXHHUYECKHE pEIICHUS B OO0JaCTH KHOCPHETHYECKHX |
BCTPaWBACMBbIX CUCTEM.

B cocraB KoMIuleKTa JIOJDKEH BXOAWTh Ha0Op KOHCTPYKTHUBHBIX
3JIEMEHTOB Ui COOPKM MakeTa MaHUIYJISLMOHHOTO poO0Ta, KOMIUIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB Uil COOpPKM Makera
MOOMJIBHOTO POOOTA U T.1II.

B coctaB xommiekTa BXOAUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3Y4YEHHS OCHOB DJJIEKTPOHUKH M CXEMOTEXHUKH, a TaKK€ KOMIUIEKT
NPUBOJOB U  JATYUKOB  PA3IMYHOTO TUMA Il pa3paboTKH
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocTtaB kOMIUIEKTa OJKHO BXOJIUTB: MOTOPHI C 3HKOJEPOM - HE

1 .

1 mr.




HaumenoBanue
000py10BaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOTIAXCST

MAaJIOKOMILVICKTHBIMH, €/1.

H3M.

KoanvecTBo eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

MeHee 21T, CEepBONPHUBOJ OOJBIION - HE MeHee 41T, CEepPBOIPHUBOJ
Majbli - He MeHee 21T, MH(QPAKpaCHbIM JaTyuK - HE MeHee 3T,
yJIbTPa3BYKOBOM JAaTUMK - HE MeHee 3IUT, JaTYUK TeMIlepaTypbl - He
MeHee lmT, JaT4YMK OCBEIIEHHOCTH - HE MeHee lmr, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (pE3UCTOPBI, KOHJIEHCATOPHI, CBETOJIUO/IbI
pa3IMYHOrO HOMHHANA), KOMIUIEKT MPOBOJOB Jjsi OecrnaedyHoro
MPOTOTUNHPOBAHMS,  IUlaTa  OEclaeyHoro  MPOTOTUIIMPOBAHUS,
AKKyMYJISITOP M 3apsIIHOE YCTPOMCTBO, .

B cocTaB koMIuiekTa 10KEH BXOIUTh MPOTPAaMMHUPYEMBIF KOHTPOJIIED,
nporpammupyembiid B cpeae Arduino IDE wim aHanorugHeIX cBOOOIHO
pacnpocTpaHsIeMbIX cpenax  pa3pabOTKH. [Tporpammupyembiit
KOHTpOJUIEp A0JDKEH 00JanaTh MopTaMu Ui MOAKIIOYEHUS HU(POBBIX
MW aHaNoOroBBIX YycTpoictB, mHTepdericamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth mim WiFi.

B cocTtaB koMIUIeKTa JOKEH BXOJUTh MOJAYJb TEXHUYECKOTO 3pEHUS,
MIPEICTaBISAIONINI cO00I BEIYUCIUTENIBHOE YCTPOUCTBO CO BCTPOECHHBIM
MUKpOTMpoIleccCOpoM (KOJI-BO fAJep - HE MeHee 41T, yacToTa siapa He
menee 1.2 I'Tu, oobem O3Y - He meHee 512MO, 00beM BCTPOCHHOM
namsatu - He MeHee 81'0), MHTErpupoOBaHHON Kamepoil (MaKCUMalIbHOE
paspellieHrne BUICOINOTOKa, mepenaBaemoro no uHrepdeiicy USB - He
MeHee 2592x1944 en.) wu onTudeckod cucremoi.  Moaynb
TEXHUYECKOTO 3PEHUA JOJDKeH 00llajaTh COBMECTHMOCTBIO  C
Pa3NUYHBIMU  TPOTPAMMHUPYEMBIMU  KOHTPOJUIEPAMH C  MOMOIIBIO
untepgeiicos - TTL, UART, I2C, SPI, Ethernet. Moayne TeXHUYECKOTO
3peHusi JIOJKEH HUMETh BCTPOEHHOE MpOTpaMMHOE oOecreueHue Ha
OCHOBE OMNEPalMOHHON cHucTeMbl LinuX, MO3BOJSIONIEE OCYIIECTBISTH
HACTPOWKY CHCTEMBl MAIIMHHOTO OOyuYeHHUs IMapamMeTpoB HEHPOHHBIX
ceTeil s oOHapyKeHUsi OOBEKTOB, OMpENeICHUS HX MapaMeTpoB U
JanbHenIe uaeHTuUKaum.




HaumenoBanue
000py10BaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, He
SIBJISTIOTIAXCST

MAaJIOKOMILVICKTHBIMH, €/1.

H3M.

KoanvecTBo eqmHAI 115
001eo0pa3oBaTeIbHbIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KowMrekt momkeH oOecrednBaTh BO3MOXHOCTh HM3Y4YCHHSI OCHOB
pa3pabOTKH MPOTPAMMHBEIX W aNapaTHBIX KOMIUIEKCOB WHXEHEPHBIX
cucteM, pemieHudd B cdepe "MHTepHET Bemeit", a Takke pelieHHil B
006sacTi poOOTOTEXHUKH, UCKYCCTBEHHOTO HHTEIJIEKTa W MAIIMHHOTO
00y4deHusI.

Kom

NnbITEPHOE 000PyI0BaHUE

Hoyr6yk

®opm-dakTop: HOYTOYK;

XKectkas, HeoTKIIIOYaeMas KJIaBHaTypa: HAINIHE;

Pycckas packiaika KiaBUaTyphl: HAJTHIUE,

Jnaronanp 5kpaHa: He MeHee 14 mroiiMoB;

Pazpemenne skpana: He menee 1920x1080 nukcenei;

KonunuecTBo snep mpoieccopa: HEe MeHee 4;

KonmuecTBo MOTOKOB: He MeHee §;

ba3oBas TakToBas yacroTa nporeccopa: He menee 1 I'T;
MaxkcumanbHasi TAKTOBas 4acToTa mpoueccopa: He menee 2,5 I'T'i;
Kamr-mamsth mporeccopa: He Menee 6 MoOaidT;

O0beM yCTaHOBIICHHOM OMEepaTUBHOW MaMsTH: HE MeHee 8 [ 0aiiT;
O6beM noiep >kUBacMOi OTepaTUBHON MaMSITH (17151 BO3MOXHOCTH
pacmupenus): He MmeHee 24 ['0aiT;

O6beMm Hakonutels SSD: ve menee 240 I'Gaiir,

Bpemst aBToHOMHO# paboThl OT GaTapeu: HE MeHee 6 Yacos,

Bec HoyTOyKa ¢ yCTaHOBIEHHBIM aKKyMyIsiTopoM: He 6onee 1,6 kr,
Buemnuit untepdeiic USB crannapra ne Hike 2.0: He MeHee IBYX
CBOOO/IHBIX.

Buemnuit untepdeiic LAN (B ciydae oTcyTCTBHS Ha KOpITyce,
npenoctaisaTh Ethernet anantep USB-RJ-45);

Hanwnuue monyneii u uatepdeiicoB (MCOIb30BaHUE MTEPEXOHUKOB HE
npenycmotpeHo): VGA, HDMI;

becnipoBonast cBszp Wi-Fi: Hanmuuue ¢ mopiepxkoii crannaprta |IEEE
802.11n, unu coBpeMeHHee;

3 .

2 1IT.




KoanyecTBo equHHUI 1151

KoanyecTBOo equHHUI 1151

CKaHep, KOIHUp)

TexHonorus nevaru: JrazepHas
MakcumanbHoe paspernieHue nedaru: He meHee 1200x1200 touek;
Wutepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

001eo0pa3oBaTeIbHbIX
M 001eo0pa3oBaTeIbHbIX
HaumeHnoBanue OpraHu3aunui, He M
Ne KpaTkue npuMepHbIe TeXHHYECKHE XapaKTePUCTHKHA OpraHu3auui, ABJIAIOIMXCSH
000py10BaHus SIBJISIIO LU XCSI
MAaJIOKOMIVICKTHBIMHU, €.
MAaJIOKOMILVICKTHBIMH, €/1.
H3M.
H3M.
Web-kamepa: Hanmuuue;
Manunynstop "MbllIb": HATUYKE;
[IpenycranoBnennas OC ¢ rpaduueckum NMoJIb30BaTEIbCKUM
untepdericoM, odecneunBatoiias padboTy pacpoCTPaHEHHBIX
00pa30BaTeNIbHBIX U OOLIECUCTEMHBIX TPUIIOKEHUI: HAJIYHE.
Tun yerpoiictBa: MOV (byHKIMM e4aTH, KOMPOBAHMUS,
CKaHUPOBAHMUSA);
®opmat Oymaru: He MeHee A4;
Moy (npuHTED, p M 9 ’
2 [IBeTHOCTB: UepHO-OEBIii; 1 . 1 .




NPO®WIbHBIA KOMILIEKT OBOPYJIOBAHUSA

TABJIALIA Ne2

KonnuecTBo exuHuI 1JIs1

NpoPUILHOTO Konu4yecTBo equuuu ajist
KOMILIEKTA NpopUILHOTO
Ne Haumenosanue KpaTkue npuMepHbie TEXHHYECKUE XaPAKTEPUCTHKH (09meobpasosatennubie KOMILTeKTa
000py10BaHus OpraHu3anuu, He (MaTOKOMILIEKTHBIE
SIBJISIIO LI ECST 001meo0pa3oBaTesibHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3anuu), ei. u3M.
€. U3M.
BA3OBASI (OBA3ATEJIBHAS YACTD)
EcrecTBeHHOHay4YHAasl HANIPABJIEHHOCTD
ObecrieunBaeT BBINOJIHEHUE TAOOPATOPHBIX PabOT HA YpOKaxX MO OMOJIOTHH B
OCHOBHOM IIKOJI€ ¥ TPOEKTHO-UCCIIEIOBATENBCKON JEATEIHHOCTH YUalUXCSl.
Kowmmutekramus: becripoBoHOH MyTbTHIATINK IO OMOJIOTHH € 6-F0
BCTPOCHHBIMU JaTYUKAMU:
JlaTuuk Bia)xHOCTH ¢ auarna3zoHom uamepenus 0...100%
JlaT4rK OCBEIICHHOCTH C AMANa30HOM M3MEpeHHs He yxke 4em oT 0 1o
180000 nx
JHatunk pH ¢ nuanazonom uzmepenus e yxxe yem ot 0 no 14 pH
JlaTumk TemMIepaTyphl ¢ IMara3oHoM U3MepeHust He yxe dem ot -20 1o
+140C
JlaT4mK 3JIEKTPOIIPOBOIUMOCTH C TMalla30HaMH U3MEpPEeHUs He yke ueM oT 0
Hudposas nabopaTopus
10 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MxCMm
1. 10 OMOJIOTHH ’ N 3 miT. 2 1IT.
(yueHmIcCKas) JlaTyuk TemriiepaTypbl OKpYKaroLIel Cpelibl ¢ AMana30HOM U3MEPEHUS HE

yke ueM oT -20 ngo +40

Akceccyapbl:

Ka6ens USB coenuHuTENLHEBIN

3apsiHOE YCTPOUCTBO ¢ kKabeaem MiniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu udpoBoit 1adopaTopuun
[udposas Bumeokamepa ¢ METANIMYECKUM IITATUBOM, pa3pelieHne He
menee 0,3 Mnukc

[Iporpammuoe obecrieuenue

Metonudeckue pekomenaanuu ue meee 30 padbot

YnakoBka




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILTEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

Hannune pycckosI3pIYHOTO cailTa NOAIEPKKH, HATMYHE BUICOPOIUKOB.

udposas nadoparopus
0 XUMUH (ydeHUYEeCKas )

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT MO XMMHUHU Ha YPOKax B

OCHOBHOM TITKOJIE€ ¥ MPOEKTHO-UCCIIEIOBATEILCKOM IEITEIbHOCTH yUaITUXCs.

Kommiexramnms:

BecrpoBo1HOM MYTBTHIATYHK 110 XUMUU C 4-MSI BCTPOCHHBIMH JTaTYNKAMH:
Jartunk pH ¢ nnanaszonom nsmepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOM TeMIiepaTyphbl (TepMOIapHbIi) ¢ IMana30HOM U3MEpPEHUS
He yxe yem oT -100 mo +900C

JlaTuuk 35IeKTPONPOBOAUMOCTH C IMana3oHaMu u3MepeHus He yxxe uem ot 0
10 200 MkCwM; oT 0 1o 2000 mxCwm; ot 0 7o 20000 MKkCMm

JlaTuuk TemnepaTypsl IIIATUHOBBIN ¢ AMANa30HOM U3MEPEHHS HE yXKe YeM
ot -30 mo +120C

OTtnenbHBIC JATYUKH:

JlaT4uK ONTHYECKOM IIIOTHOCTH 525 HM

AKceccyapbl:

Ka6ens USB coenuHuTENLHEBIN

3apsiiHOE YCTPOUCTBO ¢ kKabeaem MiniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOoACTBO O 3KCIUTyaTaluu HUGpoBoii 1abopaTtopuu

Habop naGopaTopHoii ocCHaCTKH

IIporpammuoe obecrieueHue

Metonudeckue pekomenaanuu ne meHee 40 padbot

Hannuune pycckosi3pI9HOTO caiiTa MmoAIep KU

Hannuue BUACOpOITHKOB.

3 .

2 1IT.

Hudposas nadoparopust
no ¢uzuke
(yaeHuueckas)

OO6ecrieynBaeT BBIMIOJIHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca GU3UKH.
Komrtexrarms:
BecnipoBoiHOM MyIBTHAATYHK MO (HU3HKE C 6-F0 BCTPOCHHBIMU JTaTYNKAMHU:

3 .

2 1.




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILTEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

[udpoBoii gaT9uK TEMIEpaTypshl C TUATA30HOM U3MEPECHHS HE yXKe UeM OT -
20 no 120C

Hudposoii gaTunk abCONIOTHOTO IaBJICHUS C AUANA30HOM U3MEPEHUS HE
yxke ueM oT 0 o 500 kIla

JlaTauk MarHUTHOTO TIOJIS C JIMANa30HOM H3MEpeHHs He yxke ueM ot -80 110
80 MTn

JlaTauk HaNPsDKEHUS ¢ TMana30HaMK U3MEPEHUS He yXKe 4eM oT -2 10 +2B ;
ot -5 1o +5B; ot -10 mo +10B; ot -15 mo +15B

JlaTumk ToKa He yxe 4em oT -1 1o +1A

JlaT4amk akceIepoMeTp ¢ ToKazaTelsiMi He MeHee ueM: +2 ¢; +4 ¢; +8 ¢
OtnenbHbIE YCTPOUMCTBA!

USB ocummtorpad He meree 2 kanaia, +/-100B

AKceccyapbl:

Ka6ens USB coennHuTENLHEBIN

3apsiiHO€e YCTPO#CTBO ¢ kabemem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTop A1 mpoBeieHus SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 1O 3KCIUTyaTaluu HUQpoBoii 1adboparopun
[Iporpammuoe obecrnieueHue

Meroanueckue pekomenaauu (40 pabor)

Hanuuue pycckos3pI9HOTO caifTa moaIep>KKu

Hannuue BUaeOpOIuKoOB.

Komnn

I0TepHOe 000pyI0BaHNE

Hoyt6yk

®dopmM-pakTop: HOYTOYK;

XKectkast, HeoTKIIIOUaeMasi KIIaBUATYpa: HAINYHE;
Pycckas packiazika KIaBUaTyphl: HATMUUE;
Juaronane 5kpaHa: He MeHee 14 n1oiMOoB;
Pa3pemenue sxpana: He Mmenee 1920x1080 nukcenei;

3 .

2 1.




KoaunuecTBo CAUHHI U1

npoGILHOIO Kosmm4ecTBo equnnn ajis
KOMILIEKTA NpopUILHOTO
Ne Hanvenosanue KpaTkue npuMepHbIe TeXHHYECKHE XapaKTePUCTHKHA (0bmeodpasopateaLbie HOMILTEKTA
obopynoBaHus OopraHu3anum, He (MaTOKOMILIEKTHBIE
SIBJISIIOLLUIECST 001meo0pa3oBaTesibHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3anuu), ei. u3M.
ea. u3M.

KonuuecTBo siiep nporeccopa: He MeHee 4;

KoandecTBo IMOTOKOB: HE MeHee §;

bazoBas TakToBas yactora npoueccopa: He meHee 1 ['T;

MaxkcuManbHas TaKTOBast 4acToTa mporeccopa: He menee 2,5 ['T;

Kom-mamsite iporieccopa: He meHee 6 MOaiT;

O0beM ycTaHOBIIEHHOW OIEepaTHBHON MaMsATH: He MeHee 8 ['0ailT;

O0BeM o Iep>KUBaeMOM OTepaTUBHON MaMATH (11 BO3MOYKHOCTH

pacmpenusi): He MeHee 24 ['6aii;

O0bem Haxkonurenst SSD: He menee 240 I"6aiir,

Bpewms aBToHOMHOI#1 paboThI OT OaTapen: He MeHee 6 Jacos,

Bec HOyTOYKa ¢ yCTaHOBJICHHBIM aKKyMYJIATOpOM: He Oosee 1,6 kT,

Buemnuit nuarepdeiic USB crannapra He Hmke 2.0: He MeHee IBYyX CBOOOTHBIX.

Bremnuit uarepdeiic LAN (B ciydae OTCyTCTBHS Ha KOPITYCe, MPEIOCTABIISATh

Ethernet agantep USB-RJ-45);

Hanwuane momyseii u uaTepdeiicoB (MCIOIB30BAHKE TTEPEXOTHIKOB HE

npexycmoTpeno): VGA, HDMI;

becnipoBonas csizp Wi-Fi: Hamuuune ¢ mopaepkkoi cranaapra IEEE 802.11n,

WA COBPEMEHHEE;

Web-kamepa: Hannune;

Manumnynsitop "MbIIb": HATH4YKE,

[Ipenycranosnennas OC c rpaduuecKuM Moab30BaTEIbCKUM HHTEpeiicom,

obecrieunBaromiast paboTy pacpoCTpaHEHHBIX 00Pa30BaTENBHBIX U

O0IIECHCTEMHBIX MPUIIOKEHHI: HAJTMUYHE.

Tun yctpoiictBa: MOV (¢pyHKIIUYN Ne4aTH, KOMUPOBAHUS, CKAHUPOBAHMS);

dopmar 6ymaru: He MeHee A4,

M®YV (npuntep, ckanep, | [[BeTHOCTh: uepHO-OEbIi; 1 wr. 1 wr.

KOTIMP)

TexHosorus nevaTu: ga3epHas
MakcumanbHoe pa3penienue neyatu: He MmeHee 12001200 Toyek;
Wurepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILTEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

JOINOJIHUTEJIBHOE OBOPY 10OBAHUE

ECTeCTBeHHOHay‘lHaH HalNpaBJ€HHOCTH

Hudposas nabopaTopus
1. 1o OuoJyioruu
(yueHngeckas)

Ob6ecrieunBaeT BBIIOJIHEHUE TAOOPATOPHBIX padOT HA YpOKaX MO OMOJIOTHH B
OCHOBHO IITKOJIEC ¥ MMPOEKTHO-UCCIICIOBATEITHLCKOM NS TEILHOCTH YUAIIHXCS.
Kommutekramus: becripoBoHON MyTbTHIATINK IO OMOJIOTHH € 6-FO
BCTPOCHHBIMH JTATIHKAMH:

JaTtunk BaaxxHocTH ¢ auanazoHom m3mepenus 0...100%

JlaTauk OCBEIIEHHOCTH C IMaNa30HOM U3MepeHHs He yke 9em oT 0 110
180000 nx

Hatunk pH ¢ nnanazonom usmepenus e yxxe yem ot 0 no 14 pH

JlaTuuk Temnepatypsl ¢ [uana3oHoM U3MepeHus He yxke yem oT -20 1o
+140C

JlaTuuk 3JIeKTPONPOBOAUMOCTH C IMana3oHaMu u3MepeHus He yxxe uem ot 0
10 200 MkCwM; oT 0 1o 2000 mxCwm; ot 0 7o 20000 MKCMm

JlaTuuk TemnepaTypbl OKpYXKarollei cpelibl ¢ IMana3oHoOM U3MEPEeHUs He
yxke ueM oT -20 1o +40

AKkceccyapsbl:

Ka6ens USB coenuHuTENLHBIN

3apsiiHOE YCTPOUCTBO ¢ kabeaem MiniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu HudpoBoi 1abopaTopun
[udposas Bumeokamepa ¢ METANIMYECKUM IITATUBOM, pa3pelieHne He
menee 0,3 Mnukc

IIporpammHoe obecrieuenue

Metonudeckue pekomenaanuu ne meHee 30 padbot

YnakoBka

Hanwuune pyccKkosI3pIUHOTO caiiTa Mo IeP KKH, HaTMUre BUACOPOIUKOB.

1 .

1 mr.

2. Iudposas nadoparopust

ObecnieynBaeT BHINOJIHEHUE Ja00PATOPHBIX PabOT 10 XMMHUHU Ha YPOKaX B

1 wr.

1 wr.




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILTEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

10 XUMUU (y4ECHHUECKas)

OCHOBHOM IIKOJIEC U HpOGKTHO'HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTH yHalllUuXcCs.

Komnuekranus:

BecripoBo1HOM MYTBTHIATYHK 110 XUMUU C 4-MSI BCTPOCHHBIMH JJATYNKAMH:
Hatuuk pH ¢ nuanazoHom nsmepenus He yxxe uem ot 0 no 14 pH

JlaTuuk BBICOKOM TeMIiepaTyphbl (TepMOIapHbIi) ¢ IMana30HOM U3MEPEHUS
He yxe yem oT -100 mo +900C

JlaTauk 3JIEKTPOTIPOBOJUMOCTH C TMANla30HAMH H3MepeHus He yxke yeM oT 0
10 200 MxCwm; ot 0 10 2000 mxCwm; ot 0 10 20000 MKCM

JlaTuuk TemnepaTypsl IIIATUHOBBIN € AMANa30HOM U3MEPEHHS HE yXKe YeM
ot -30 1o +120C

OTtnenbHBIC JAaTYUKH:

JlaTyuK ONTHYECKOM TIIOTHOCTH 525 HM

AKceccyapbl:

Ka6ens USB coennHuTENLHEBIN

3apsiiHO€e YCTPO#CTBO ¢ kabemem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO O 3KCILTyaTaluu HUGppoBoii 1adbopaTtopuun

Ha6op nmaboparopHoii 0OCHaCTKH

[IporpamMmmuoe obecrieuenue

Meroaudeckue pekoMmeHaanuu He meHee 40 paboT

Hanuuue pycckosi3pI9HOTO caiiTa MoAIep KU

Hannuue Bua€OpOIUKOB.

[udposas naboparopus
no ¢usuke
(yaeHuueckas)

OO6ecrieynBaeT BBIMIOJIHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca (GU3UKH.
Kommnexkramnus:

BecnipoBoHOM MyTbTUAATYUK MO PU3UKE C 6-F0 BCTPOCHHBIMU JTaTYUKAMHU:
[udpoBoii gaTunK TeMIepaTypsl C TMaa30HOM U3MEPEHHsI HE yXKe YeM OT -
20 oo 120C

Hudporoii gaTunk aGCOTIOTHOTO AABJICHUS C TUANA30HOM U3MEPEHHS HEe

1 .

1 mr.




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

yxke uem ot 0 1o 500 xI1a

JlaTyuk MarHUTHOTO TIOJIS C JMANa30HOM M3MEpeHHs He yxe ueM ot -80 110
80 mTn

JlaTuuk HanpsDKEHUS ¢ TMana30HaMK U3MEPEHUS He yXKe 4eM oT -2 10 +2B ;
ot -5 1o +5B; ot -10 mo +10B; ot -15 mo +15B

JlaTuuk Toka He yxe 4em oT -1 1o +1A

JlaT4mK akcenepoMeTp ¢ ToKazaTeNsIMU He MeHee 4eM: +2 ¢; +4 g; 8 ¢
OtnenpHbBIE YCTPOUMCTBA!

USB ocummtorpad He meHee 2 kanaia, +/-100B

AKceccyaphbl:

Kabens USB coennHUTENLHEBIN

3apsiiHOE YCTpO#CTBO ¢ kabemem MiniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TPOBEICHHS YKCIIEPUMEHTOB

Kpartkoe pykoBoICTBO 10 3KCIUTYaTaluy udpoBoii 1abopaTopun
[IporpammuOe oOecnieueHne

Mertoanueckue pekomenaaun (40 pabor)

Haymaue pyccKosi3bI9HOTO caiTa MoAIePKKU

Haym4ue BUICOPOIMKOB.

[udposas naboparopus
1o pU3UO0JIOTUU
(mpoubHBIN yPOBEHB)

ObecnieunBaeT MPOBEACHUE UCCIEJOBAHUS 110 PYHKIIMOHUPOBAHUIO
yenoBeueckoro opranusma. Kommuiekranus: becnpoBoiHON MyIbTHIATYUK
1o (u3nosoruu ¢ 5-10 BCTPOCHHBIMU AaTYMKaMHu: J[aTuuK apTepHaaIbHOro
nasienus (0...250 MM prt. cT.)

JlaTyuk myJnibca ¢ JUana3oHoM u3MepeHus He yxe yem oT 30 1o 200 yin/mMun
JlaTyuk TemnepaTyphl Tela ¢ JUarna3oHOM U3MEepEeHHsl He Y)Ke ueM oT +25 10
+40C

JlaT4uK 4acTOTHI IBIXaHUS C JMANa30HOM M3MepeHus He yxke yeM oT 0 1o
100 nuKI0B/MUH

1 .

1 mrr.




KoaunuecTBo CAUHHI U1

npoGILHOIO Kosmm4ecTBo equnnn ajis
KOMILIEKTA NpopUILHOTO
Ne Haumenosanue KpaTkue npumMepHbie TEXHHYECKUE XaPAKTEPUCTHKH (0BuieodpasosaTenHpie oMrIerTa
obopynoBaHus OopraHu3anum, He (MaTOKOMILIEKTHBIE
SIBJISIIOLLUIECST 001meo0pa3oBaTesibHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3anuu), ei. u3M.
ea. u3M.

JlaTymK yCKOpeHHsI ¢ moka3aTensimu +2 ¢; +4 g; £8 ¢

OTtnenbHBIE yCTpOICTBa:

Harunk DKI ¢ quanazonom m3mepenus He yxke yem ot -300 1o +300 mB)

Hatuuk pH ¢ nuanazoHom nsmepenus He yxxe uem ot 0 no 14 pH

JlaTauk cuiioMep ¢ Juara3oHoM u3MepeHus He yxke geM ot -40 1o 40 H

JlaT4rK OCBEIIEHHOCTH C TMANa30HOM M3MEpPEHHs He yxe ueM oT 0 110

180000 nx

AKceccyapsbl:

Ka6ens USB coeanHUTENBHEBIN

3apsiiHOE YCTpO#CTBO ¢ kabemem MiniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTop A1 mpoBeieHus SKCIIEPUMEHTOB

KpaTkoe pykoBOCTBO O 3KCIUTyaTaluu HUGpoBoii 1abopaTtopuu

[Iporpammuoe obecrieueHue

Meroandeckue pekomenaanuu He meHee 20 paboT

Hanuuue pycckosi3pIYHOTO caiiTa MoAIepx KU

Hannuue BuaeoposnKkoB.

Ob6ecrieunBaeT NpoBeACHUE YIEOHOTO IKOJIOTHIECKOTO MOHUTOPHHTA

WHCTPYMEHTAIbHBIMU MeToAaMu. Habop mpuMeHsieTcs Ipu u3y4yeHUH

9KOJIOTHH, OMOJIOTUH, XUMHH, Teorpaduu U mMpupoaoBeIeHuUs, a TAKKe IS

WHIUBUAYAIbHBIX UCCIICOBAHUS U POCKTHOU JEATEIbHOCTH IKOJIbHUKOB.

Komnnexranusi: becipoBogHOM MyIbTHAATUMK MO S3KOJOTUYECKOMY

[udposas naboparopus
MOHUTOPHHIY C 8-10 BCTPOEHHBIMU JATYUKAMMU: 1 . 1 mT.

110 3KOJIOITNH

JlaT4uK HUTPAT-UOHOB

JlaT4uK XJIOpUI-HOHOB

Hatuuk pH ¢ nuanazonom n3Mepenus e yxe yem ot 0 o 14 pH
JlaTunk BiaxHOCTH ¢ nuana3zoHoM m3mepenus 0...100%

JlaT4rK OCBEIIEHHOCTH C IMAana30HOM U3MepeHus He yxxe yeM ot 0 1o




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILTEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

180000
JlaTauk TeMIepaTypsl ¢ JUAma3oHoM U3MEpeHHs He yke 4eM oT -20 1o
+140C

JlaTauK 2JIEKTPOTPOBOJUMOCTH C TMANia30HAMU H3MepeHus He yxke yem ot 0

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

JlaTauk TeMIepaTypsl OKPYKaroIIel Cpe/Ibl ¢ TUana30HOM U3MEPECHHS He
yxe yeM ot -20 1o +50C

OTaenpHbIe TaTYUKU:

JlaTumk 3ByKa ¢ GyHKIIUEH UHTETPUPOBAHUS C AUAMA30HOM U3MEPECHHS
gacToT He MeHee ueM oT 50 I'm mo 8 xI'1;

JlaT4rK BIQXXHOCTH MOYBHI C AMAMA30HOM W3MEPEeHHS He yke uyeM oT 0 1o
50%

JaTtuuk kucimopona ¢ auanazonom usmepenus ot 0 mo 100%

JlaTauk onTHYECKOM IIOTHOCTH 525 HM

JlaTuuk onTudeckoi mrotHocTr 470 HM

JlaTauk TypOMaIUMETp ¢ aMara3zoHoM u3MepeHus He yxxe yem ot 0 1o 200
NTU

JlaTuuk OKuCH yriepoja ¢ Auana3oHoM u3mepenus He yxke uem oT 0 mo 1000

ppm

Akceccyapbl:

Kab6ens USB coemunurenpublii (2 mir.)

3apsiiHOE YCTPOUCTBO ¢ kKabemem MiniUSB

USB Apnantep Bluetooth 4.1 Low Energy

CrepskeHb Ui 3aKperUIeHHs] TaTYUKOB B IITATUBE

KpaTkoe pykoBOCTBO 1O 3KCIITyaTaluu MuQpoBoii 1aboparopun
IIporpammuoe obecnieueHue

Metonudeckue pekomenaanuu ne meree 20 padbot

YnakoBka




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

Hannune pycckosI3pIYHOTO caiiTa Mo Iep KK, HAIMYUE BUACOPOJIUKOB.

Muxkpockor 1udpoBoii

Tun Mukpockomna: GHOIOTMYECKHA

Hacanka MuKkpockoma: MOHOKYIISIpHAst
Haznauenwue: nabopaTopHbIii

Merton nucciieIoBaHUs: CBETIIOE TI0JIe
Marepwuasn ONTHKA: ONITHYECKOE CTEKITO
YBenndeHne MUKpocKora, kpat: 64 — 1280
Oxymsiper: WF16X

O06bexTuBbl: 4%, 10X, 40xs (MOANPY>KUHEHHBIN )
PeBosbBepHast rosioBka: Ha 3 0OBbEKTHBA

Tun noAcBeTKH: 3epKajio WiIK CBETOINO]
Pacrniono)xenne NoaCBETKU: BEPXHSS U HIDKHSAS
Martepuan kopryca: MeTalI

[IpeameTHsIii cronuk, mm: 90

Ucrounuxk muranus: 220 B/50 '

Uucno meranukcenei: 1

1 .

1 mr.

Ha6op OI'D o xumun

B Habop BxoasaT Beckl 1aboparopHbie tekTpoHubie 200 r, ciupToBKa
nabopaTopHas, BOPOHKA KOHWYECKas, ajo4yKa CTeKJIssHHAas, npooupka [1X-
14 (10 mTyk), cTakad Beicokuid ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
IUAJTUHIP U3MEPUTENbHBIN 2-50-2 (CTEKISHHBIN, C MPUTEPTOUN KPBIIIKOK),
LITaTUB 711 TpoOHpok Ha 10 rHE3A, 3aKUM IPOOUPOYHBIH, HINATeNb-
noxedka (3 mTykn), Habop (IIAKOHOB VISl XPAHEHHUS PACTBOPOB U
peakTuBOB (00beM ¢uiakoHa 100 M - 5 KOMIUIEKTOB 10 6 MTYK, 00beM
¢nakona 30 mut - 10 KOMIUIEKTOB 10 6 MITYK), HWIMHAP U3MEPUTEIbHBIN ¢
HocukoM 1-500 (2 myku), crakad Beicokuit 500 mi (3 mTyku), Habop
eplIel Ui MBIThsI IOCY Il (€PII ISl MBIThSI TPOOUPOK - 3 HITYKH, epIl JyIs
MBITBS KOJIO - 3 IITYKH), XanaT Oenblid X/0 (2 mTyKH), NepYaTKu pe3HHOBHIC
XUMUYECKHEe CTOHKHE (2 ITYKN), OUYKU 3alIUTHBIE, QUIBTPHI OyMa)kKHbIE

1 .

1 mrr.




KoaunuecTBo CAUHHI U1

npoGILHOIO Kosmm4ecTBo equnnn ajis
KOMILIEKTA NpopUILHOTO
HaumeHnoBaHue (o0meo0pa3zoBaTeIbHBIC KOMILIEKTA
Ne oBopynoBanms KpaTkue npumMepHbie TEXHHYECKUE XaPAKTEPUCTHKH OprAHHIAIHE, He (MATOKOMILICKTHbIE
SIBJISIIOLLUIECST 001meo0pa3oBaTesibHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3anuu), ei. u3M.
ea. u3M.

(100 mrTyk), roprouee as crimproBok (0,33 ).

B cocraB HaboOp BXOIAT pPEaKTUBHI: AIFOMUHUM, JKEJIe30, COJITHAS KMCIIOTA,

METWJIOpaHXK, (heHonTanenH, aMMHaK, MEPOKCHI BOJIOPOIa, HUTPAT

cepebpa u Apyrue; B oOmIel CI0KHOCTH - 44 pa3IMUHbIX BEIIECTB,

HCMOJIb3YEMBIX JIJIsI COCTABJICHUSI KOMIUIEKTOB PEAKTHBOB MTPU MPOBEACHUU

AK3aMEHAIMOHHBIX AKCIEPUMEHTOB MO KypCY IIKOJbHOW XUMUHU.

B cocrtaB BXomiT:

Cencop Tun 1 He menee 1 mT., oOecrieunBaeT BO3MOXKHOCTh PETUCTPALIUU

CUTHAJIA YJIEKTPUICCKON aKTUBHOCTH MBI (3JIeKTpoMuoTrpamMmbl, IMI).

Perucrpanus nomkHa OCyIECTBISETCS HEMHBA3UBHO, CYXUMHU 3JIEKTPOIaMH.

B03MO0XXHOCTBIO KpEIUJIEHUS K PYKE YEIOBEKA, YTO JOJIKHO 1aBaTh

BO3MOYKHOCTb PErMCTPUPOBATH HJIEKTPUYECKYIO AKTUBHOCTH MBIIIILIBI B

obnactu, HaJ KOTOPOil pacnosiaraercst Kperienue. [lpu HanpsbkeHun

MBI JOJKHA OBITH 00ecrieueHa BO3MOKHOCTh HAOMIOICHUS TyYHOCTH

curHana (T.e. npucyrctsue DMI), nmpu paccinabaeHUN MBIIIIIB - €€

OTCYTCTBHE.

Yuebnas naboparopus Cencop Tun 2 He menee 1 mrT., obecrieunBaeT BO3MOKHOCTh PETUCTPALIUU 1 e 1 e

110 HeI‘/JIpOTCXHOHOFI/II/I

curHaia gororieTusmorpammbl (OI1I7) onTHyeckuM mmyTeM, 3a CueT
W3MEHEHHSI OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETa, 00EM KOTOPBIX
W3MEHSETCS 10J1 BO3ICHCTBHEM YJIbCOBOM BOJIHBI. CEHCOP J0JDKEH OBITh
o0ecrieyeH BO3MOKHOCTBIO KPEIUICHHUS K TIOIYIIICUKE Majiblla YeJI0BEKa.
Cencop Tun 3 He meHee 1 miT., oGecieunBaeT BO3MOKHOCTb: PETUCTPALIUN
curnana snekrpokapaunorpaMmel (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpanuu |, 1l u [l oTBeneHwmit; moAKIIOUEHUS ANEKTPOJAOB K CEHCOPY C
MOMOIIBIO0 COETMHUTENBHBIX TPOBOOB, 000pynoBaHHbIX TouchProof
pa3zbeMaMu.

Cencop Tun 4 e menee 1 mit. oGecrieunBaeT BO3MOKHOCTbD: PETUCTPALIUN
CUTHaJa KoKHO-ranbBaHnueckoi peakuuu (KI'P), peructpanus kotoporo




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

OCYIIECTBIISIETCS HA MOCTOSTHHOM TOKE; MOJIKITFOUEHUS K TEeIly YeIOBEKa C
MOMOIIIBIO CYXHX JJIEKTPOJIOB, MOJKIIOYEHUE KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS ¢ TOMOIIBbIO TOUChProof pazsemos.

Cencop Tun 5 e menee 1 mit., o6ecnieunBaeT BO3MOKHOCTb: PETUCTPALIUN
CUTHAJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (331") ¢ moMouIbIo CyXux
HEMHBA3UBHBIX AJIEKTPOJIOB; PETUCTPAIIMHU dIEKTPUIECKON aKTUBHOCTH
Pa3HBIX J0JIei MO3Ta; MOIKIFOUYEHUS IEKTPOIOB K CEHCOPY C TOMOTIIBIO
COEIMHUTENbHBIX TPOBOAOB, 000pynoBaHHbIX TouchProof pazsemamu;
3aKpEIJICHHS 3JIEKTPOIOB Ha MOBEPXHOCTHU T'OJIOBHI.

Cencop Tun 6 He Meree 1 miT., o0ecredynBaeT BO3MOXHOCTh: PETUCTpaIli
curHasa KojiebaHus rpyaHou kinetku (CeHcop IbIXaHus ); ONpeaeIeHUs
YaCcTOTHI JIbIXaHHUS.

YcTpoiicTBo /Ui cOOpa JaHHBIX OT CEHCOPOB U Nepeay Ha MEePCOHANbHbBIN
KOMITbIOTEp 00ecreuynBaeT BO3MOKHOCTb COOpa JaHHBIX OT MOAKIIFOUEHHBIX
K HEMY CEHCOPOB U OTIIpaBKy noxy4eHHbIX JaHHbIX Ha [1K. [loakmtouenue
nentpainbHoro Moayiis K I1K ¢ momombsio USB-kabens. [lenTpanbhbiii
MOJyJIb UMeeT He MeHee 1 1mT,: ranpBanndeckyro nzossiuio ot [1K.
LenTpanpHbIif MOAYIH 00ECIIEUNBAET BOZMOXKHOCTD OJIHOBPEMEHHOTO
MOAKIIIOUEHUS BIUIOTH 10 4 cencopoB. Kaxpiif u3 Bxon0B LlenTpansHoro
MOJYJISI UMEET TalIbBAHMUYECKYIO U30JSIHI0 (0OecreueHre MexXKaHaIbHO M
rayibBaHrueckoil m3omsiun). [loakmouenue cencopos k LleHTpansHOMYy
MO/IyJII0 OCYLIECTBIISIETCS € TIOMOIIBIO CTIEUATN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecrieunBaronx NpaBUIbHOCTb TOAKIIOYEHUS pa3beMa 1
CHIDKAIOIIMX PUCK CIY4aHOTO KacaHUsl pa3beMOB TOKOIPOBOISAIINX
qacTeil, a Taxoke 00ecreyrBaroUX 3aUIMTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIIOYEHUS K POU3BOJIbHBIM YCTPOUCTBAM.

Monaynb «KHomnka» He MeHee 1 mIT., oGecreurnBaeT BO3MOKHOCTb: Pa3METKH
PErUCTPUPYEMBIX CUTHAJIOB M OTMEUYATh HE MeHee 3-X PA3IMYHbIX KaTerOpHH




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
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COCTOSIHHUH.

VYceTpoiicTBO, BXOISIIEE B COCTAB TAO0OpATOPHH, JOKHO 00eCIIeYnBaTh
BO3MOHOCTh PETUCTPAIIUN apTEPHATLHOTO JIABJICHHUS.

[Tporpammuoe obecrnieuenue (nanee - [10). JomkHo o6ecieunBaTh
BU3YAJIU3AIUIO U 00pabOTKY pErUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO TIPOTPaMMBI JJOJDKHO COCTOSITh M3 BKJIAJIOK, KaX1as U3
KOTOPBIX COJIEPKUT HAOOp TpadUKOB, HEOOXOUMBIX JIJIsI OTOOPAKECHHS
TpeOyemoii nHpopMaIuu.

JlomxkHa UMEThCS BKJIaJKa U1 OJJHOBPEMEHHOTO IPOCMOTpA CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOIKIIOUEHHBIX K LleHTpanbHOMY MOyITIO.
D10 obecreuynBaeT BO3MOKHOCTh MHOTOKAaHAIBHOTO (TTOJTUTPadUuecKoro)
pexuMa paboThl YCTPOMCTRBA.

Taxxke TOMKHBI UMEThCSI BKJIAJIKU JJIS1 BU3yalIu3allui CUTHAJIOB OT CEHCOPOB
OMI', ®III', KT, KI'P, 33T, cencopa ibIxaHus1, KHOIIKH; a TAaKKe
MIPOU3BOIHBIX TPadUKOB, HA KOTOPHIX BU3YAIM3UPYIOTCS clienuGUYHbIC 715
TOTO WJIM UHOTO CUTHAJIA BEJIMYUHBI.

[1O nomxHO naBaTh BOZMOKHOCTh BU3yalH3aluu U 00paboTKu
PETUCTPUPYEMBIX CUTHAJIOB, @ IMEHHO:

- OMI': Bu3yanuzanus CUTHaja, ClieKTp CUTHANIA, aMILTUTYIHBIA TPUTTEP

- OIII": Bu3yanu3amnus CUrHaia, CleKTpa CUrHaia, TaXorpaMMbl, rpaguk
myJbca

- OKI': Bu3yanu3aius CUraasia, TaxorpaMMsl, Tpaduk myabca

- KI'P: Bu3yanu3zauus cursana

- O0I': BU3yanu3aius CUrHaia, ClieKTp CUrHala, aMILTUTy/aa anbgha-puTMma,
aMIUTMTy1a OeTa-puTma.

- CeHCOp bIXaHUS: BU3YyalIU3allUs CUTHAIA,

- Knomnka: Bu3yanu3aius CUraaia pa3MeTKu

ITO momkxHO MMETh BO3MOXKHOCTh KacToMu3aiuu u HacTpoiku [10 s




KonnyecTBo exuHuI 1J1s1

npoGILHOIO Kosmm4ecTBo equnnn ajis
KOMILIEKTa npoHILHOTO

HaumeHnoBaHue (o0meo0pa3zoBaTeIbHBIC KOMILIEKTA
Ne KpaTkue npuMepHbIe TeXHHYECKHE XapaKTePUCTHKHA
000py10BaHus OpraHu3anuu, He (MaTOKOMILIEKTHBIE

SIBJISIIOLLUIECST 001meo0pa3oBaTesibHbIE

MAJIOKOMILIEKTHBIM), OpraHu3anuu), ei. u3M.

e/l. U3M.

3¢ deKTUBHOrO 0TOOpakeHUsl rpauKOB: HACTPOMKa I[BETa, BHIOOD
rapaMeTpoB JJIsl aHalln3a, BEIOOp 0TOOpakaeMbIX rpa(uKoB,
MacitabupoBanue rpadukoB. [10 101KHO UMETh BOBMOXKHOCTH 3aITUCH U
BOCITPOU3BE/ICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoxHOCTh HAaCTpoiiku mapaMeTpoB (PUIBTPALMU CUTHAA C TOMOIIBIO
(¢buIbTpa HKHUX YacTOT, (PUIBTPa BBICOKHUX YacTOT, [IOJIOCOBOTO (QUIIbTPA,
PEXKEKTOPHOTO (PUIBTpA.

C nenbio yno0cTBa aHaiM3a CUrHala, I0JDKHA UMETHCS BO3MOKHOCTD
3aUCH PETUCTPUPYEMBIX CUTHAJIOB B (haiisi, C mocieayronen
BO3MOXHOCTBIO UX MOCJIEIYIOLIEro Bocnpoun3BeaeHus B 1anaom [10
(MMUTHPYS PETUCTPALIMIO CUTHANIA B PEKUME PEATbHOTO BPEMEHH).

B cocraBe: MmeToauueckue MaTepuanbl Ui yYUTENs U 00ydaromuxcs,
OTHCaHKE MOJIKIIOYSHHS CEHCOPOB J1ab0paTopuu, MHCTPYKIIUHU T10
ucnosb3oBanuio [10, onucanue 1a00paTOPHBIX U MPAKTUYECKUX PadoT,
KOTOpPOE B TOM YHCJIE COACPIKUT MPE3EHTAIIMOHHBIE MaTepUalbl.
YakoBka/KopoOKa J1abopaTopuu 10JDKHA 00eCIeynBaTh y100HOE XpaHCHHE
U COJIepKaTh MOJICKA3KHU JJISl PACIIONIOKEHUS CEHCOPOB U YCTPONCTB
naboparopud i yI00HOTO UCTIONB30BaHUS MPENOIaBATEISIMU U
00y4aroNMMHUCS.

TexHoJornueckas HaIMpaBJICHHOCTb

PobGoToTexHnueckuii Habop npeaHa3HavYeH A U3y4YeHUs] OCHOB
POOOTOTEXHUKH, JIeTaleH, y3JI0B U MEXaHU3MOB, HEOOXOIUMBIX JJIS
co3/1aHUs] pOOOTOTEXHUYECKUX YCTPOMUCTB.

HaGop npezncraisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEIIBHBIX JIEMEHTOB U JJIEKTPOTEXHUUYECKUX KOMIIOHEHTOB.

HaGop no3Bossier cobupats (M1 IporpaMMUpOBaTh COOMpaeMble MOJICNHN), U3
2JIEMEHTOB BXOAIIMX B €70 COCTaB, MOJEJIN MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOMCTB C aBTOMAaTU3MPOBAHHBIM YIIPABJICHUEM, B

O6pazoBarenbHbII
KOHCTPYKTOP IS

9. MPAKTUKU OJIOYHOTO
MPOTrPaMMHPOBAHHS C
KOMILJIEKTOM JIATYMKOB
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TOM YHCJIE Ha KOJIECHOM XO/JTy, a TaK k€ KOHCTPYKIIMi, OCHOBAaHHBIX Ha
WCI0JIb30BAHMU Tiepeay (B TOM YUCIIE YEPBAYHBIX U 3y0UaThIX), a TaK ke
pBIYaroB.

CBETOJIMOIHBIN MaTPUUHBIN TUCIIIEH C OO0 TTOICBETKON Ha KOHTPOJIIIEPE
KommuecTBo mopToB BBOa/BBIBOIa HA KOHTPOJLIEpE HE MeHee 6
KonnuecTBo KHOMOK HE MeHee 4

OO0111ee KOJIMYECTBO 3JIEMEHTOB: He MeHe 520 1IT., B TOM YHCIIE:

1) nporpaMMHpyeMbIii OJI0K YIIpaBlieHHs, KOTOPbI MOKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEXHUME;

2) CepBOMOTOPBI

3) maTYHK CHIIBI

4) maT4MK PacCTOSHUS

5) maTuuk 1Bera

6) akkyMmynsTopHas barapes

7) TlacTUKOBBIE CTPYKTYPHBIE SJIEMEHTBI, BKJIIOYas ep(HoprpoBaHHbIC
AJIEMEHTHI: OalKu, KyOMKH, OCH U BaJIbl, COEIMHUTENbHbIE SJIEMEHTHI K OCSIM
, IECTepHH, TPEeTHA3HAYCHHBIE [Tl CO3JaHMsI YePBAYHBIX U 3y0UaThIX
nepenay, COeAMHUTEIbHBIC U KPETIEKHBIC AIIEMEHTHI;

7) TIporpamMmmHOe obecreueH e, UCIoIb3yeMoe sk IPOrpaMMHUPOBAHHUS
coOupaeMbIX pOOOTOTEXHUYECKUX MOJIeNIeH U YCTPOMCTB, TOCTYITHO IS
cKkaynBaHus u3 cetu HTepHeT

10.

O06pa3oBarenbHblii HAO0P
110 MEXaHUKE,
MeXaTpOHHKE U
POOOTOTEXHHKE

Kommuekr I U3YUYCHUS OCHOB DJICKTPOHHUKH U pO60TOTeXHI/IKI/I

Ha6op JOJIDKCH OBITh MMpeaHa3sHA4YCH JIA IIPOBCACHU A y‘le6HBIX 3aHATUH 110
QJICKTPOHUKE U CXEMOTEXHUKE C ICJIIBIO U3YUCHU HaunOoJIee
paCHpOCTpaHeHHOﬁ 3JIEMEHTHOM 63.3]51, HpHMeHHCMOﬁ AJIs1 UHXKCHCPHO-
TCXHUYCCKOI'O TBOPUCCTBA YHAIIUXCS U pa3pa60TKH y‘{C6HBIX MoJemei
pO6OTOB. Ha60p JOJIKCH MO3BOJIATH YUallIUMCA Ha IPAKTUKE OCBOUTH
OCHOBHBIC TCXHOJIOTHU ITPOCKTUPOBAHUSA pO6OTOTeXHI/I‘-IeCKI/IX KOMIIJICKCOB
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Ha rpuMepe Y4eOHbIX Moesiel poOOTOB, a TAK)KE U3YyUYUTh OCHOBHBIE
TEXHUYECKHUE PEIICHUS B 00J1aCTH KHOEPHETHUECKUX U BCTPAaUBAEMbIX
CUCTEM.

B cocTaB xommiekTa J0KEH BXOIUTh HA00p KOHCTPYKTUBHBIX 3JIEMEHTOB
U1 cOOpKU MaKeTa MaHUMYJISIIMOHHOTO po00Ta, KOMILJIEKT METAIITMYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB JUIsl COOpKU MakeTa MOOUIILHOTO poOoTa H T.11.
B cocTaB xommiekTa BX0IUT HA0OP AJIEKTPOHHBIX KOMIIOHEHTOB IS
M3YYEHHUS OCHOB 3JIEKTPOHUKU U CXEMOTEXHUKH, a TAK:KE KOMIUIEKT
MIPUBOJIOB M ITATYUKOB PA3JIMYHOTO THIIA Ui pa3paboTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocTaB KoMIIIeKTa TOJIKHO BXOIUTh: MOTOPHI C SHKOAEPOM - HE MEHee
21T, CEpBONPHUBO/I OOJIBIIION - HE MEHEE 41T, CEpBOIPUBOJ] MAJIBIH - HE
MEHee 21T, HHPPaKpaCHBIN JaTYMK - HE MEHee 31T, YIbTPa3BYKOBOM
JaTYUK - HE MeHee 31T, JaTYUK TeMIIepaTyphl - He MeHee 11T, TaT4uK
OCBEILIEHHOCTH - He MeHee 11T, Ha0op ANMEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHIAEHCATOPHI, CBETOIMO/IbI PAa3IMYHOTO HOMHUHANA),
KOMILJIEKT IPOBOJOB Ui OECIaeqyHoro MpOTOTUIIUPOBAHMS, TI1aTa
0ecraeqyHoro MPOTOTUIUPOBAHMS, AKKYMYJISITOP U 3apsIIHOE YCTPOICTBO, .

B cocraB KoMIUIEKTa JOJDKEH BXOJUTH IPOrPaMMUPYEMBIA KOHTPOJLIED,
nporpammupyemsiii B cpeie Arduino IDE win aHamoruuHeIx cBOOOAHO
pacrpocTpaHseMbIX cpefax pa3padboTku. [IporpaMMupyemsliii KOHTpOJLIEP
JOJDKEH 00J1a/1aTh MOPTaMU JUTS MTOIKITFOUYEHUS IU(PPOBBIX U aHAJIOTOBBIX
yctpoiicts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth niu
WiFi.

B cocraB koMIUIEKTa JOKEH BXOIUTh MOAYJIb TEXHUYECKOTO 3pEHUS,
MPECTABISIOMNN cO00I BEIYUCIUTENFHOE YCTPOUCTBO CO BCTPOSHHBIM
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MHKPOIIPOIIECCOPOM (KOJI-BO SIFIEP - HE MeHee 41T, 4acToTa spa He MEHee
1.2 IT'Tu, oobsem O3Y - He MmeHee 512MO, 00beM BCTPOCHHO IMaMSITH - HE
MeHee 81'0), HHTerpupoBaHHOM KaMepoll (MaKCUMaJIbHOE pa3pelieHne
BHJICOTIOTOKA, IepenaBaeMoro 1o uatepdericy USB - He menee 2592x1944
€/1.) U ONTHYECKOMN cucTeMoil. Moayimb TEXHUUECKOTO 3PEHUS JOIKEH
00J1a71aTh COBMECTUMOCTBIO C PA3TUYHBIMU ITPOTPAMMHUPYEMBIMU
KOHTpoJuIepamMu ¢ momonipio uaTepdetico - TTL, UART, 12C, SPI,
Ethernet. Moaynbs TeXHUUECKOTO 3pEHUs JOJKEH UMETh BCTPOCHHOE
IporpaMMHOE 00ECIIeYCHIE Ha OCHOBE OIEPAIMOHHOM crcTeMbl Linux,
TTO3BOJISIOINIECE OCYIECTBIATh HACTPONKY CHCTEMBI MAIIIMHHOTO O0YJYCHUS
rapaMeTpOB HEMPOHHBIX CETEH NIl OOHAPYKEHHUST 0OBEKTOB, ONIPEACICHUS
WX TIApaMeTPOB U JAJIbHEHUINIEH UIeHTH(DUKAITHN.

KommnekT nomkeH obecrednBaTh BO3SMOKHOCTb U3YUEHUSI OCHOB
pa3paboTKU MPOrpaMMHBIX U allapaTHbIX KOMITJIEKCOB MHXKEHEPHBIX
cucteM, pemieHuii B cepe "MHTEepHeT Bemei", a TaKke penieHnid B 001acTh
POOOTOTEXHUKH, HCKYCCTBEHHOTO MHTEJIEKTA U MAIIMHHOTO O0YYEeHHUS.

11.

YetbeIpExoceBOr
y4eOHBIi poOoT-
MaHHUITYJSTOP C
MOJyJIbHBIMU CMEHHBIMHU
HacaJKaMu

Y4eOHbIi poOOT-MaHUTYIATOP MpeJHA3HAUEH JJI1 OCBOCHHUS
00y4aroUMMUCs OCHOB POOOTOTEXHUKH, 7Sl IOJTOTOBKU O0YYarOMIMXCs K
BHEJIPEHUIO U TIOCIEIYIOIIEMY UCIOJIb30BAHUIO POOOTOB B TPOMBIIITIEHHOM
MIPOU3BOJICTBE.

KonundecTBo oceit poboTa MaHUITYISTOpA - YETHIpE.

[lepemenieHne HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJKHO
YIOPABISTHCS IATOBBIMU JABUrarensiMu. HanpspkeHne nuTaHus maroBbix
nsurareieii He 6oiee 12 B.

CepBoABUTaTENb YETBEPTOM OCH JIOJDKEH 00€CTIeYMBATh MIOBOPOT
WHCTPYMEHTA.

VYTroJ1 NOBOPOTAa MAaHUTTYJSATOPA HA OCHOBAHUU BOKPYT BEPTUKAJILHON OCH HE

1 .

1 mrr.




HaumenoBanue
000py10BaHus

KpaTkue npuvMepHbIe TEXHHYECKHE XapPaKTePUCTHKHA

KoanvecTBo equHMI 1T
npoGILHOIO
KOMILIEKTA
(o0ureodpa3zoBaTteibHbIE
OpraHu3anum, He
SIBJISTIOLIIHIECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonngecTBo exuHMAII JJIsI
npoHILHOTO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
001meo0pa3oBaTesibHbIE
OpraHu3anuu), ei. u3M.

menee 180 rpamycos.

Jlist onpeenieHust IOJI0KEeHUsT MAaHUITYIIATOPA TPH TOBOPOTE BOKPYT
BEPTUKAIBHON OCH JIOJHKEH MCIIOJIb30BaTHCS SHKOEP.

YT011 MOBOpOTA 3aHETO TIeYa MaHUITyJIsiTopa HE MeHee 90 TpamycoB.
VYrox noBoporta nepeanero mieda Manumnyisitopa aHe meaee 100 rpagycos.
Jl1st oTipeieNieHusl TIOJIOKEHUS 3aTHETO U MEPEHET0 TUIed MaHUITYIIATOpa
JIOJKEH MCIIONTb30BAThCS THPOCKOTII. YTOJI TIOBOPOTA 110 YETBEPTON OCH HE
meHee 180 rpagycos.

JlomxHa ObITh BO3MOKHOCTh OCHALIICHHUS CMEHHBIMHU HacaJkaMu (Hanpumep,
Jiep>KaTeNb KapaHana wid giomacrepa, IpUcocKka ¢ CepBOABUraTeNeM,
MEXaHMUYECKOE 3aXBaTHOE YCTPOUCTBO C CEPBOJIBUTATENIEM, YCTPOUCTBO IS
JIa3epHOM TPaBUPOBKU WIIH YCTPOUCTBO 1t 3D-meuatn).

JlomxHa ObITh BO3MOYKHOCTD IOJKITIOUEHHSI JOIOJIHUTENbHBIX YCTPOUCTB
(HarmpuMep, TpaHCHOPTEPa, Peibca I MepeMeleHus poboTa, MyIbTa
yIIpaBJIEHUs TUIIA JXKONUCTHUK, KAMEPbl MAIIUHHOTO 3PEHUS, OITHYECKOTO
JaT4yrKa, MoJlyssi OECIPOBOIHOTO AOCTYTIA.

Po6oT-MaHUIyIATOP 10JIKEH 00ecieunBaTh epeMELICHUE HACAAKH B
IIPOCTPAHCTBE, AKTUBALMIO HACA/IKH, BO3MOKHOCTb MOJTy4YEHHsI CUTHAJIOB OT
KaMepbl M JaTYUKOB, BO3MOXHOCTb YIIPaBJICHUS 1ONOJHUTEIbHBIMU
YCTPOKCTBAMH.

Marepuan kopmyca — agroMUHUNA. J{lnamerp paGoueii 30HbI (0e3 ydyera
HaBECHOT'0 MHCTPyMEHTa U uyeTBepToii ocn) He MeHee 320 mm. UHTepdeiic
noaxiarouenns — USB.

Jlo7KeH UMEeTh BO3MOXHOCTh aBTOHOMHOM paOOThI M BHEIIHETO
yIIpaBIEHHUS.

VYrpaBnsiomuii KOHTPOJLIEP A0JLKEH OBITH COBMECTUM co cpenoi Arduino.
VYrpaBisiomuii KOHTPOJJIEP COBMECTHM CO CPEI0H MPOrpaMMHUpPOBaHUS
Scratch, u s13p1k0M nporpammupoBanus C.
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JloipkeH oOecrieunBaTh MOBOPOT MO TIEPBBIM TPEM OCSIM B 3aJJaHHBINA YOI U
Ha 3a/IaHHBIN yroJI, IOBOPOT 110 YETBEPTON OCH Ha 3aJIaHHBIN yroJl,
JIBH>KEHUE B KOOpauHaThl X, Y, Z, IepeMenIeHne Ha 3aJJaHHOE PAacCTOSIHUE
1o koopauHaTtam X, Y, Z, nepefady JaHHBIX O TEKYIIEM MOJI0KEHUU YTIIOB,
nepeaady JaHHBIX O TEKYIIUX KOOpJAUHATAX MHCTPYMEHTA.

JloJDKeH o iIepKUBaTh MEPEMEIIEHUE B IEKAPTOBBIX KOOPAMHATAX U YIJIax
IIOBOPOTA OCEH, C 3aJAHHOU CKOPOCTBIO U YCKOPEHUEM.

Turmbl mepemMenieHnii B 1€KapTOBBIX KOOPAWHATAX: ABUKEHHUE TIO
TPaCKTOPHUH, IBHKEHHE I10 MIPAMOM MEXTy IBYMsI TOUKAMM,
MepEenpPHIrMBaHUE U3 TOYKU U TOUKY (TIEPEHOC OOBEKTA).

12.

OO6pazoBareabHbIN HA0OP

JUISL U3YYCHHUSI
MHOTOKOMITOHEHTHBIX
POOOTOTEXHHUYECKHUX
CHCTEM H
MaHHITYJISIIIAOHHBIX
poboToB

OO6pazoBaTeabHBIN KOMIUIEKT J0DKEH ObITh MPEIHA3HAYCH IS U3YICHHS
POOOTOTEXHUUECKHUX TEXHOJIOTHM, OCHOB WH()OPMAITMOHHBIX TEXHOJIOTHI U
TEXHOJIOTHI MPOMBIIIJICHHON aBTOMATH3allUH, & TAKKE TEXHOJIOTUI
MMPOTOTUITMPOBAHUS U aJUIATHBHOTO TIPOM3BOJICTBA.

B cocTaB KOMILIEKTA TOIKHO BXOIUTh:

1) UnTemieKkTyaabHblii CEPBOMO/IY/Ib C HHTEIPUPOBAHHOMN CHCTEMOM
YIPABJICHHS, TIO3BOJISIONICH 00BETUHITH CEPBOMOIYIIH IPYT C APYTOM I10
MocJieI0BaTeIbHOMY UHTEpdEiicy - HE MeHee OIIT;

2) POGOTOTEXHUYECKHIT KOHTPOJUIEP MOIYJIbHOTO THIIA, PEACTABIIAIOIINI
€000l OTHOIIIATHBIA MUKPOKOMITBIOTED € ONEPAIMOHHOM crucTeMoit Linux,
00BbEIMHEHHBIN C IEpUPEPUITHBIM KOHTPOJUIEPOM C ITOMOIIBIO TIIATHI
pacmupenusi. Po60ToTexHnueckuit KOHTPOJLIEp JOKEH YIAOBIETBOPSThH
TEXHUYECKUM XapaKTEePUCTUKAM: KOJI-BO siiep BCTPOSHHOTO
MUKpPOKOMITBIOTEpPA - HE MeHee 4, TaKToBas 4yacToTa sifjpa - He MeHee 1,2
I'Tu, o6bem O3Y - He meHee 512 M6, nannuue unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, undpoBsie 1 aHAIOTOBBIEC MTOPTHI LIS
MOJIKJTIOYEHUST BHELITHUX YCTPOUCTB, a Takke WIFi unu Bluetooth ms
KOMMYHHKAITUHU CO BHEITHIUMH yCcTpoiicTBamu. Po6oTOTeXHIUECKUI
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KOHTPOJUIEP JI0JDKEH 00ecreunBaTh BO3MOKHOCTh IPOTPaMMHUPOBAHUS C
MOMOIIbIO0 cpeicTB s13b1koB C/C++, Python 1 cBo6o1HO pacipocTpaHsieMoit
cpensl Arduino IDE, a Takxke ynpaBieHust MoJIeIsIMH pOOOTOTEXHUYECKUX
CUCTEM ¢ TIoMoIIIbI0 cpenbl ROS.

3) BeruucnuTesnbHbIH MOIY/Ib CO BCTPOSHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BeruucnurenbHbINA MOy b T0JKEH 001a1aTh BCTPOEHHBIMU
M (pOBBIMU IOPTAMHU - HE MeHee 1 21T U aHAIOTOBBIMH [TOPTaMU- HE MEHEe
12mT. BEr9ucIuTenbHbIN MOTYITb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOTYJIEM
oecnpoBoiHOM cBsi3u Tuna Bluetooth u WiFi st co3nanus anmapatHo-
MPOTPAMMHBIX PEIICHUH U "YMHBIX/CMapT''-yCTPOMCTB 151 pa3paboTKu
pewennit "MuTepHeT Bemei".

BoruncnuTenbHbIi MOAYIb AOJHKEH 001a/1aTh COBMECTUMOCTBIO C
nepu@epuiHbIMY IIaTaMu JUTs noAKiItoueHus k cetu Ethernet u
MOJKJIOYEHUS] BHEIIHEW CUJIOBOM HArpy3KHU.

4) Moayib TEXHHUECKOTO 3PCHHMS, MPEACTABIISIONIHIA COO0H yCTPOHCTBO Ha
0a3e BBIYUCIUTEIHLHOIO MUKPOKOHTPOJIIEpA U MHTETPUPOBAHHOM KaMephbl,
obecrneuynBaroliee pacrno3HaBaHue MPOCTEUIITNX 300pakeHH Ha MOTyJie 3a
c4eT COOCTBEHHBIX BBIUMCIUTEIBHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moaynb TEXHUYECKOTO 3pEHUs TOJDKEH 00eCiedrBaTh BOZMOKHOCTh
OCYILIECTBIISITH HACTPOMKY AKCIO3ULINH, Oananca 6enoro, HSV
COCTaBIISAIOLIUX, TIIOIIAI 0OHAPYKHUBaeMOii 001acTH H300paKeHus,
OKpYTJIOCTH 0OHApYKUBAaeMON 001aCTH N300pakeHHs], OJOKEHHUE
oOHapyXH1BaeMbIX 001acTel OTHOCUTEIBHO JIPYT Apyra

Mo tyinb TEXHUYECKOTO 3pEHHsI JOJKEH UMETh BCTPOCHHBIE MHTEP(ENCHI -
SPI, UART, I2C nnu TTL nns xoMMyHuKanuu Apyr ¢ ApYyrom Wiu
BHELIHUMH YCTPONCTBAMH.

5) KoMIuieKT KOHCTPYKTUBHBIX DJIEMEHTOB U3 MeTallIa Uit COOPKU MOJIEITH
MaHUITYJISTOPOB - HE MeHee 11T;
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6) KomruiekT aneMeHTOB it COOPKU BaKyyMHOTO 3aXBaTa - HE MeHee |1mT.
OO6pazoBareabHBIN pOOOTOTEXHUUECKUN KOMIUIEKT JODKEH COJIEPKATh
Ha0op OMOIMOTEK TPEXMEPHBIX MOJIECH 711 TPOTOTUITUPOBAHMS MOIETIeH
MOOMJIBHBIX M MAHUITYJISIIUOHHBIX pOOOTOB pa3iuyHOro Tumna. B cocras
KOMILJICKTA JIOJDKHBI BXOJUTHh HHCTPYKITUU H METOTUICCKHUE YKA3aHUs 110
pa3paboTKe TPEXMEPHBIX MOJIEIEH MOOMIHHBIX POOOTOB,
MaHUITYJISITUOHHBIX POOOTOB C PA3IMYHBIMUA THITAMUA KHHEMATUKH (YTiIoBast
KHHEMAaTHKa, TUIOCKO-TIapaljieNbHasi KHHEMAaTHKa, IebTa-KHHEMaTHKa,
SCARA unu peluakHasi KHHeMaTHka, iargopma Ctroapra U T.11.).
OO6pazoBaTeabHBIN POOOTOTEXHUYECKUN KOMITJIEKT JIOJDKEH COJIepPKaTh
WHCTPYKILUU MO MPOESKTUPOBAHUIO POOOTOB, MHCTPYKIIUU U METOAUKHU
OCYILIECTBIICHUS] MH)KEHEPHBIX PACUETOB MPU MPOEKTUPOBAHUU (pacdeThl
Harpy3Kud ¥ MOMEHTOB, pPacyeT MOIIIHOCTH IIPUBOJIOB, PacUET MapaMeTpPOB
KMHEMATUKH U T.I1.), HHCTPYKILIUHU 10 pa3pabOTKe CUCTEM YIPaBICHUS U
MIPOrPaMMHOTO oOecrieueHus AJisl yIpaBieHus poOoTaMu, HHCTPYKIUHU U
METO/UKH T10 pa3pabOTKe CUCTEM YIPABICHUS C 3JIEMEHTAMHU
HCKYCCTBEHHOT'O MHTEJIEKTA U MAIIMHHOTO O0Y4EHHS.

Komnn

OTepHOe 000py10BaHNE

13.

Hoyt6yk

®opm-dakTop: HOYTOYK;

XKectkas, HeoTKIIIOYaeMas KJlaBuaTypa: HuIn4IKe;

Pycckas packiazika KiaBUaTypbl: HaIM4UE,

Jnaronanp skpaHa: He MeHee 14 ToliMOB;

Paspemenue skpana: He MeHee 1920x1080 nukceneit;
KonmnuecTtBo saep npoueccopa: He MeHee 4;

KonmnuecTBo MoTOKOB: HE MeHee &;

ba3oBas TakroBas yactota npoueccopa: He meree 1 I'T;
MakcuMasbHas TaKTOBasl 4acToTa mporeccopa: He menee 2,5 ['T;
Ksm-namsth mponeccopa: He MeHee 6 MOaiiT;

1 .
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O0beM yCcTaHOBIIEHHOM ONEpaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaepKUBaeMON ONepaTUBHON MaMSTH (/17151 BO3SMOXHOCTHU
paciupenus): He MmeHee 24 ['0ailT;

O0neMm Hakonutennss SSD: ne menee 240 I'Gaiir,

Bpewmst aBToHOMHO# paboTHI OT OaTapeu: He MeHee 6 JacoB,

Bec HOyTOYKa ¢ yCTaHOBICHHBIM aKKyMYJIATOpoM: He 6osee 1,6 kr,
Bremanii uatepdeiic USB crannmapra He Hke 2.0: He MeHee IBYX
CBOOOIHBIX.

Buemawnit uatepdeiic LAN (B cirydae oTCyTCTBHSI Ha KOpITycCe,
npenocrtasisath Ethernet aganrrep USB-RJ-45);

Hanmnuune momyneit u uaTEpdEiicoB (MCIOIB30BaHNE IEPEXOTHIUKOB HE
npeaycmotpeHo): VGA, HDMI,

bectipoBoanas cBs3p Wi-Fi: Hannume ¢ moanepskkoii cranaapra IEEE
802.11n, unu coBpeMeHHEE;

Web-kamepa: Hannume,

Manunynstop "Mblilib": HATUYHUE;

[IpenycranoBneHHas onepaluoHHasi CUCTeMa C rpadudecKum
M0JIb30BaTENbCKUM UHTEp(Pericom, obecrieunBaroiias paboty
pacipoCTpaHEHHBIX 00pa30BaTEIbHBIX U 0OIECUCTEMHBIX MPUIIOKEHHI:
HaJU4Ke.

14.

Tenexxka-xpaHmimiie
HOYTOYKOB

THII KOpITyca: MeTal,
BO3MO’KHOCTh 0€3011aCHOI0 3aIUIIEHHOI0 3aMKOM XpaHEHHs HOYTOYKOB:
HaJIM4ue;

BO3MO’KHOCTb 3apsKH HOYTOYKOB: HaJIM4YKeE, MOAeP)KKa HOYTOYKOB U3
KOMIUIEKTa MIOCTABKHY;

Hanmuaue poyrepa Wi-Fi crangapra 802.11n wmm coBpemensee: 1 mir.
NoJiIep>kKa HOYTOYKOB U3 KOMILJIEKTa ITOCTABKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MOAJIEPAKKA HOYTOYKOB U3 KOMILIEKTA

1 .
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MOCTABKH;
Hampspxenne muranus: 220B\S00;

[ToTpebnsiemas MmoHOCTH, BT (Makcumym): 2500;
[ToTpebnsiemblit TOK, A (Makcumym): 12;

JInvHa mHypa MEKTPOTUTaHUS: OT 2,5 MeTpa;

3amuTa OT nepeHanpsHKeHUs, KOPOTKOTO 3aMbIKAHUS: HATUYHE,
Kouteca a7t mepeABHKESHUS ¢ TOPMO30M: HaJIMYHE.
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