MHAHUCTEPCTBO HPOCBEINEHU
POCCUHUCKOMU PEAEPALINH

(MUHIIPOCBEIMEHHUA POCCHUN)

PACINOPAXEHMUE

« 12  » gaBapsa 2021 r. No P-

MockBa

O0 yTBepxIeHHN METOANYECKUX PEKOMEHIAM I
10 CO3JAHUI0 U (PYHKIIHOHUPOBAHHMIO B 00111€00pa30BaTeIbHBIX OPraHU3ANMNAX,
PacnoI0KEeHHBIX B CeJIbCKOM MECTHOCTH U MAJIbIX TOPO/AaX, HEHTPOB 00Pa30BaHUSI
€CTeCTBEHHO-HAYYHOM U TEXHOJOIMYeCKON HANPABJIEHHOCTEH

Bo ucnonnenne nynkta 4 IlpaBus mpeaocTaBlieHUs W pacIpeesieHus CyOCHAMit
u3 penepanbHoro  Orokera  Oromkeram  cyOnekToB  Poccmiickoit  Depepanuu
Ha coODMHAHCUPOBAHUE PACXOJHBIX 00s3aTeNbCTB CyOBeKTOB Poccuiickoin dexaepariuu,
BO3HUKAIOIIMX TPU  peain3allid  PETHOHAIBHBIX  MPOEKTOB, 00ECIEYNBAIOIINX
JNOCTH)KEHUE 1IeJIel, IMOKa3aTelel M pe3ysbTaToB (efepalbHbIX MPOEKTOB, BXOASIIMX
B COCTaB HaIMOHAJIBbHOTO TmpoekTa «OOpa3oBaHuWe», B paMKax TOCYAapCTBEHHOU
nporpammbl  Poccuiickoit  ®enepannu  «Pa3zButne oOpa3oBaHus», MPUBEAEHHBIX
B [Ipunoxennn Ne 5 k rocyaapctBenHor nporpamme Poccuniickon ®@enepanun «Pazsutue
oOpa3oBaHus», YTBEpKIEHHON nocTaHoBneHueM [IpaBurensctBa Poccuiickoit deneparuu
oT 26 nekaOps 2017 r. Neo 1642:

1. VYrtBepmure mnpuraraemele MeTonuueckue pEKOMEHAAIMU 10 CO3JaHUIO
U (QYHKIITMOHHPOBAHWIO B O0O0IICOOPA30BATEIBHBIX OpPTraHU3ANMIX, PACIOJIOKEHHBIX
B CEJIbCKOM MECTHOCTH M MaJIbIX TOpOJiax, IEHTPOB 00Opa30BaHMs €CTECTBEHHO-HAy4YHOU
M TEXHOJIOTUYECKOW  HAIMpaBICHHOCTEM B  paMKaX PErHOHANBHBIX  IMPOEKTOB,
o0ecneunBaroIIMX JOCTIKEHUE LeNel, TToKa3aTenel u pe3yibTaTta penepalbHOro NpoeKTa
«CoBpemMeHHas IIK0JIa» HAlMOHAIBHOTO MpoekTa «O0pa3oBaHue»;

2. KoHTpoJh 32 MCTIOJTHEHWEM HACTOSIIIETO PACTIOPSIKEHUS OCTABJISIIO 32 COOOM.
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[Ipunoxenue

YTBEPXXIEHDbI
pacrnopsbKeHUEM
MunucTepcTBa NPOCBEIIECHUS
Poccuniickon @enepanun
oT «12» ssuBaps 2021 r. Ne P-6

MeToanuyecKkue peKoMeHAaluu
110 CO3JAHUI0 U (PYHKIIMOHUPOBAHMIO B 00111€00pa30BaTeIbHBIX
OPraHU3alMAX, PACHOJI0KEHHBIX B CeJIbCKON MECTHOCTH M MAJIBIX TOPOAAX,
LHEHTPOB 00PAa30BaHUS €CTECTBEHHO-HAYYHO! M TE€XHOJIOTHYEeCKOH
HANpaBJICHHOCTEM



1. OO01Me moJIoKeHus

Hacrosimmme Mertoauueckue pekoMeHaanuu (nainee — Pexomenparm)
HarpaBjeHbl Ha OOECIEUECHUE EIUHBIX OPTraHU3AIMOHHBIX U METOAUYECKUX
YCIOBUM  cO3laHUs M OOMMX MNOAXOAOB K  (YHKIHOHUPOBAHUIO B
o01reo0pa3oBaTeNbHBIX OPraHU3alUAX, PACIIOJIOKEHHBIX B CEIBCKONH MECTHOCTH U
MajblX  TOpoJax,  LEHTPOB  OOpa3oBaHUsA  €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTUYECKOW HampaBieHHocTel «Touka pocta», B 1elsIX oOecreyeHus
peanuzauuu (enepanbHoro mnpoekra «CoBpEeMEHHas IIKOJIa» HAIlMOHAIBHOTO
npoekta «OOpaszoBanme» (mamee — QeaepabHBI TPOEKT), B TOM YHCTE
YCTAHOBJICHHUSI TpeOOBaHUW K pe3yibTaTaM HCHOJb30BaHUS CYyOCHIANHM U3
dbenepanbHOTO OrOKETAa OrOMKEeTaM CyOBekTOB Poccuiickoit ®Denepanuu Ha
co)MHAHCUPOBAaHUE  PACXOJHBIX  00s3aTeNIbCTB  CyOBbEKTOB  Poccuiickoii
@denepaluy, BO3ZHUKAIONMIMX TPU  peau3alldd  PETHUOHAIBHBIX  IMPOEKTOB,
o0ecrnieunBarONINX JTIOCTHXKEHHE 11eJIei, TToKa3aTeael u pesynbTata (peaepaibHOro
npoekTa «B 00111e00pa3oBaTeIbHBIX OpraHU3AlMIX, PACTIOJIOKEHHBIX B CEJIbCKOM
MECTHOCTH M MaJIbIX TOPOJIaX, CO3/IaHbl U (PYHKITMOHUPYIOT IIEHTPHI 00pa30BaHUS
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAMPABICHHOCTEN.

[IpuBenennsie B HactoAmux PexomeHmanusx TpeOOBaHUS SIBISIOTCS
MUHUMaJIbHBIMU. Opranbl HCIOJIHUTENIBHONW BJacTU Cy0OBeKTOB Poccuiickoit
®denepanuu (opraHbl MECTHOTO CaMOYIIPABIIEHUS) TIPU pealn3alid MEpONpUsTUN
M0 CO3JaHUI0 U (YHKIMOHUPOBAHUIO B OO0IIE00pa30BATEIbHBIX OpraHU3aIUsX,
PACIIOJIOKEHHBIX B CEIIbCKON MECTHOCTH U MaJIbIX TOPOJiaxX, IIEHTPOB 00pa30BaHUS
€CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOM HampaBiaeHHOcTe «Touka poctay
(manee — Ilentpst «Touka pocrta») BhOpaBe obecrneuyuBaTh TpeOOBaHUS,
MPEBBIIAIONINE YCTAHOBJICHHBIC HACTOSIIIIUMU PexoMeH1anusmu.

Henssmu cozmanus LlentpoB «Touka pocTtay SBISETCS COBEPIIEHCTBOBAHUE
YCJIOBUM ISl TIOBBIIICHHMS KayecTBa o0O0pa3oBaHUsi B 0011e00pa3oBaTEIbHBIX
OpraHu3alugX, PACIOJOKEHHBIX B CEIbCKOW MECTHOCTM U MalbIX Tropojax,
pacHIMpeHuss BO3MOXKHOCTEH OOyYaronuxcsi B OCBOCHMHM YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM H  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEW, MPOrpamMm
JIOTIOTHUTEIBHOTO ~ 00pa30BaHMsI ~ €CTECTBEHHO-HAYYHOW U TEXHHYECKOU
HAIPaBJICHHOCTEH, a TaKXe JJIs MPAKTUYECKONW OTpabOTKH y4eOHOro Marepuaia
1o y4eOHbIM mipeaMeTam «Dusukay, « XuMus», «bruomorusy.

Hentpsl «Touka pocta» 00ECIEUUBAIOT MOBBIIIEHUE OXBaTa 00YUYAIOIIUXCS
00111e00pa30BaTENIbHBIX OpPraHU3AINi, PACIOJIOKEHHBIX B CEJILCKOM MECTHOCTU U
MaJibIX TOpojJax, IMporpaMMaMyd OCHOBHOTO OOIEr0 U JOMOJHUTEIHHOTO
o0pa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOM HaIpaBICHHOCTEH C
HCIIOJIb30BaHUEM COBPEMEHHOTO 000PY0BaHUS.

OpraHu3alMoOHHO-TEXHUYECKOE, METOAMYEeCKOe U HMH(POPMAIMOHHOE
COMPOBOXKJIeHHE co3aanus B cyobekTax Poccuiickoit @enepanuu Llentpos «Touka
poctay  ocymectBisier — DeaepadbHOE — TOCYJIapCTBEHHOE aBTOHOMHOE
oOpa3oBaTenLHOe YUPEKICHUE  JOMOJHUTEIHHOTO poeCCUOHAIBHOTO
oOpazoBaHusT «AKaJeMHUs pealn3alid  TOCYJAapCTBEHHOW  TMOJUTHKA |
npoecCHOHATLHOTO  pa3BUTHUA  PAaOOTHUKOB  OOpa3oBaHusi MUHHCTEPCTBA



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

2. Iopsaaok co3nanusi

Hentpstl «Touka pocTta» MOTYT CO3/1aBaThCsl KaK 3a CUET CPEICTB CyOCHIUi
denepanibHOrO  OMOMKETa B paMKax peanu3anuu  ¢eAepalbHOTO MPOEKTa
«CoBpeMeHHas IIKOJIa», TaK U B paMKaX HUHBIX MPOTPAMM U MPOEKTOB 3a CUET
CpelncTB OrKeTOB CcyObeKTOB Poccuiickoii ®exnepannu, CpencTB MECTHBIX
OFOKETOB M BHEOIOPKETHBIX HCTOYHHKOB.

Coznanue IlentpoB «Touka pocTa»  OCyHIECTBISIETCS Ha  0ase
o01eo0pa3oBaTeNbHbIX OPraHU3alUi, PACIOI0KEHHBIX B CEIbCKOW MECTHOCTU U
MaJIbIX TOpOJax, IMpy 3TOM B IEPBYIO ouepean co3nanue Llentpos «Touka pocTtay
PEKOMEHAYETCS OCYLUECTBISATH B OpPraHU3alUsX, ITOKA3bIBAIOIIUX HU3KHUE
oOpa3oBaTeNIbHbIC PE3yIbTaThlI.

B cnyuae co3nanus llentpa «Touka pocta» 3a cueT CpelCcTB CYOCUANM U3
dbenepanibHOrOo OrO/KETa B paMmkax ¢enepaibHoro mnpoekrta «CoBpeMeHHas
mkosa» cyowsekT Poccuiickoit deneparuu onpenenser:

- OopraH WCIOJIHHTEIbHOM BiacTu cyObekta Poccuiickoit deneparium,
OTBETCTBEHHBIM 3a peaqn3alyio MEpOINPHUATHH MO CO3JaHUI0 U 00ECIEYEHUIO
¢ynkunonupoBanusi LlentpoB «Touka pocra» Ha TEppUTOPUU CYyOBEKTa
Poccuiickoit @enepannu (PernoHanbHbIil KOOPIUHATOD);

- KOMIUIEKC Mep (JOPOXKHYIO KapTy) MO CO3JaHUI0 U (PYHKIHOHUPOBAHUIO
[HenTtpoB «Touka pocta» cornacHo Ilpumoxenuto Ne 1 k HacTosmUM
Pexomenmamusam.

KomniekcoM Mep mpu3HaeTcs IUlaH MEPONPHUSATHN HAa OYEPEAHOW Toj M
JIBYXJICTHUM IUIAHOBBIM MEPHOJ, MPEAYCMATPUBAKOIIAN MEPONPUATHUS IO
co3fganuto u GyHkuuonuposanuio LlenTpoB «Touka pocTay, BKIIOYAIONUN B TOM
qucIe:

MEpONPUATHUS, HAMPABJICHHbIE HA co3JaHue U OTKpbITUE LleHTpoB «Touka
pocTtay;

MEpOTIPUATHSA, HaNpaBJCHHbIE Ha obecrnedyeHne (YHKIIMOHUPOBAHUS
LenTpoB «Touka pocray;

MEPOIPUATHA [0  MOBBIIEHUIO  MPOPECCHOHANIBHOIO  MAacTepCTBA
pabotHukoB LlenTpoB «Touka pocTay;

MEpOMPUITUA MO KOHTPOIIO JOCTHKEHUSI MHUHUMAIIBHBIX TOKa3aTelen
co3nanus U pyHkuuonuposanus Llentpos «Touka pocTay.

PernonanbHbIi KOOPAHUHATOP B COOTBETCTBUU co CpOKaMHu,
ycTtaHoBJeHHbIMU B [Ipunoxxenun Ne 1 k PexkoMenaanusiM, yTBEpKIaeT:

— JIOJDKHOCTHOE JIMII0 B COCTaB€ PETHOHAIBHOIO BEIOMCTBEHHOI'O
IPOEKTHOTO odrca, OTBETCTBEHHOE 3a co3/laHue U (yHKInoHUpoBaHue LleHTpoB
«Touka pocray;

— IEPEYEHb NOKA3ATENEN U UHAUKATOPOB, COOTBETCTBYIOIIUX MTPUBEACHHBIM
B [Ipunoxenuu Ne 2 xk Hactodmum PekomeHaanusm, ux 3HaAYCHUH;


https://www.apkpro.ru/

— TepeyeHb O00IIe00pa3oBaTeIbHBIX OPraHU3aldid, pPACIONOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpojiaX, Ha 0a3e KOTOPBIX MJIAHUPYETCS CO3AaHHE
[entpoB «Touka poctay (1o ¢popme, npeacraBieHHon B [Ipunoxxenun Ne 3);

— TtunoBoe [lonoxxenue o lleHTpe 00pa3oBaHMs €CTECTBEHHO-HAYYHOU H
TEeXHOJIOTUYeCKON HarpaBiaeHHocTel «Touka poctay ([Ipunoxenue Ne 4).

Coznanue mnentpa «Touka pocta» Ha 0a3e 001I1€00pa3oBaTeIbHON
OpraHu3allid  JIONMYCKaeTCs Kak IyTeM  BBIJCJIEHUS  COOTBETCTBYIOIIETO
CTPYKTYPHOTO TOAPA3ACICHUs 00I1e00pa3oBaTENbHOM OpraHu3aluu, Tak U 0e3
BBIJICJICHUS OTAEIIBHOIO MOAPA3/IeIICHUS.

OO6mieobpa3oBaTebHAs OPTaHU3AIUS H3ACT JOKATHHBIA HOPMAaTUBHBINA aKT
0 Ha3HaueHuu pykoBoautens Llentpa «Touka pocta» (KypaTopa, OTBETCTBEHHOTO
3a (YHKIIMOHUPOBAHUE U Pa3BUTHUE), a TAKXKE O co31aHuu 1eHTpa « Touka poctay u
YTBEPKIACHUH IOJI0KEHUS 0 AesTenpHOCTH LleHTpa «Touka poctay.

PernonanbHblll KOOpAMHATOP HE mo3aHee AHSA OTKpbITHA LlenTpa «Touka
pocTa» oOecreyrBaeT pa3MeElIeHUE B CIEHUANIbHO cOo3aHHOM paszzaene «LleHTp
«Touka pocTta» o¢uuMaNbHOrO caiTa oOUIe00pa30BaTEIbLHON OpTaHMU3ALUU B
UH(POPMAILIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTtu «HTepHeT» uHpopManuu o
co3nanun M (QynkunonupoBanun lLlentpa «Touyka pocTa», B TOM 4YHUCIE
uHpopMaluu o0 00pa3zoBaTENbHBIX MporpaMMmax, obopynoBanuu Llentpa «Touka
pocTa», IUIAaHHPYEMOM pEXHUME 3aHATHH  0Oydaroluxcs, IJIaHUPYEMbIX
MeponpusaTuax. B cozmaHHOM paszzgene opuUManbHOrO caiita oOpa3oBaTeIbHOM
OpraHu3allid TaKkKe pa3Melaercs HHPOpMalHs O HaIUOHAJIBHOM IPOEKTE
«O0pa3oBaHue» (B TOM 4YHUCI€ JOTOTHI), aApec cailTa U oulMabHAsE CUMBOJIUKA
MununcrepcTBa npocsenienust Poccuiickoit denepanumu.

PernonanbHblii KOOpJIUHATOP obecrieunBaeT nH(pOpMHUpPOBAHUE
denepanabHOro omeparopa B Ciy4yae CO3JaHUS Ha TEPPUTOPUHM CYOBEKTa
Poccutickon @enepanuu LlentpoB «Touka pocray B paMKax MHBIX IPOTpaMM U
IPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu ¢peaepanbHoro npoekra « CoppeMeHHas
IKOJIa» HaI[MOHAJIbHOro mpoekTa «OO0pa3oBaHHE», 32 CUET CPEACTB OHOIKETOB
cyonrekToB Poccuiickoit @enepanyu 1 (M) CPECTB MECTHBIX OIOKETOB U (MJIH)
BHEOIO/DKETHBIX HMCTOYHMKOB, a TaKXX€ HallpaBJICHWE Ha COIJIACOBAaHUE
®enepanbHOMY oIepaTopy KOHUEHIMH CO3JaHUs U (DYHKIIMOHUPOBAHUS TaKUX
[lenTpos.

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

Cosznanne llenTpoB «Touka pocTa» MpeanojaraetT KOMIUIEKC YCJIOBUUA 1O
OCHAILIEHUIO 00pa3oBaTENIbHBIX OpraHu3aluii  00OpyAOBaHUEM, PACXOAHBIMU
MaTepuajiaMH, CpeACTBAMHU OOyYEeHHMs] W BOCIUTAHUS JUISI  JTOCTHKCHUS
o0pa3oBaTeIbHBIX PE3YJIBTATOB 10 MPEIMETHBIM 00JacTsIM «EcTecTBEeHHOHAYYHBIE
npenmeTb», «EcTecTBeHHble Haykm», «Martematuka u  UH(OOpPMATHKAY,
«OO11ecTBO3HAaHUE U ecTecTBO3HaHMWe», «TexHomorus», 00pa30BaTEIbHBIX
mporpaMm oOIIero oOpa30BaHUS E€CTECTBEHHO-HAYYHOH U TEXHOJOTHYECKOM
HANpaBJICHHOCTEH, IMPHU pealu3aldd KypCOB BHEYPOUYHOM [JI€SITEIBbHOCTH U



JIONIOJIHUTENBHBIX ~ OOIIEPa3BUBAIOIIMX MPOTPAaMM  €CTECTBEHHO-HAy4YHOU U
TEXHUYECKOU HAIIPABICHHOCTEM.

Ilepeuenp HampaBieHHOCTEH peanu3yemMbix Ha Oasze llenTpoB «Touka
pocTa» 00pa3oBaTeNbHBIX MPOTrpaMM MOXKET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIOIIUXCSA Yy 00I11e00pa3oBaTeIbHBIX OpPraHW3alliii  yCIOBUM, a TaKke
NOTPEeOHOCTEN YHYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHIA.

Co3pganme  uentpa  «Touka  poctra»  mpeamojlaraeT  pa3BUTHE
oOpa3oBaTenbHON MH(PPACTPYKTYPHI 00II€00pa30BATEIHPHON OpraHU3AINHA, B TOM
YHClie OCHAIIeHHE 00111e00pa30BaTeIbHON OpraHu3aluu:

— o0opysoBaHKEM, CpelICTBAMU OOYYEHHUS U BOCIUTAHUS IS U3ydeHUus (B
TOM YHUCJE SKCHEPUMEHTAIBHOIO) MPEIMETOB, KYpCOB, IUCLUUILIMH (MOZYJIEH)
€CTECTBEHHO-HAYYHON HAMPABICHHOCTH W TEXHOJIOTMYECKOW HANPaBICHHOCTEH
Opy  peaJi3alid  OCHOBHBIX  0O0IIEOOpa3oBaTEIbHBIX  MpPOrpaMM  H
JOTIOJTHUTENBHBIX ~ 00I[e00pa3oBaTeNbHBIX MPOTpaMM, B TOM 4YHUCJIE IS
pacuiMpeHusi  coiepKaHus  y4dyeOHBIX mpenMeroB  «Duszukay, «XUMUD,
«buonorusy;

— 000py0OBaHHEM, CpEJCTBAMU OOYYEHHS M BOCHUTAHUS IS HU3yUYCHUS
OCHOB  POOOTOTEXHUKHU,  MEXAHHKH, MEXaTPOHMKH, OCBOCHHUS  OCHOB
MPOrPaMMUPOBAHMS, peaU3alMi MPOrpamMM JTOMOJHUTEILHOTO 00pa30BaHUs
TEXHUYECKOUN U €CTECTBEHHO-HAYYHOW HAIPABICHHOCTEHN U T. .

— KOMIBIOTEPHBIM Y UHBIM 000PY/I0BAHUEM.

[lepeueHb, MUHUMAIBHO HEOOXOJIUMBIE (PYHKIIMOHAIBHBIE U TEXHUUYECKHUE
TpeOOBaHMSI M  MUHUMAJbHOE  KOJMYECTBO  OOOPYJIOBaHHUS,  PACXOIHBIX
MaTepHuayoB, CPEACTB OOyUYEeHHs] U BOCIMTAaHMs A ocHamieHus LlenTpos «Touka
poctay (manee — UHQPACTPYKTYPHBIH JIUCT), OMNpEAeNstoTcs PernoHanbHbIM
KOOpJIMHATOpOM ¢ ydeToMm IIpumepHOro mnepeuHs oO0OpyAOBaHUS, PACXOAHBIX
MaTepHaioB, CPEJCTB OOY4YEHHUsS W BOCHHUTAHHS JUIsl CO3JaHUS U OOecredeHUus
GYyHKIMOHUPOBAHUS ~ ILIEHTPOB ~ OOpa3oBaHUS  €CTECTBEHHO-HAYYHOU |
TEXHOJIOTUYECKOW HampaBieHHocTu «Touyka pocta» B 001eo0pa3zoBaTEIbHBIX
OpraHU3alugX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTM M MallbIX Topojax
(ITpunoxxennie Ne 6), NpPUMEPHOr0 THUIOBOTO WHPPACTPYKTYPHOTO JIUCTA,
onpezaensiemMoro denepaibHbIM OIIEPATOPOM, U HACTOSAIINUX PexomeHnanui.

B pamkax ocHameHus ~001e00pa3oBaTeNbHBIX  OpPTaHU3AIMi  MpU
dbopmupoBaHun UH(PpACTPpyKTypHOTO JMcTa CcyObekT Poccuiickoit denepanuu
BIIpaBE€ BBIOpaTh CTAaHAAPTHBIA WM TPO(PUIBHBIA KOMIUIEKT O0OpYyAOBaHMS,
MPECTaBJICHHBIA B MPUMEPHOM TIepeyHe 000pY0BaHUSI, PACXOIHBIX MaTEpHAJIOB,
CpeACTB OOydeHHss M BocnuTaHus st ocHamieHus LlentpoB «Touka poctay
(ITpunoxxenne Ne  6). Jliusg  MaJOKOMIUIEKTHBIX  OOIIE00pa30BaTEIIbHBIX
opraHm3aImii' 00beM eIMHHI] CPEACTB O0YUCHHS M BOCIHTAHHS (HOPMHUPYETCS B
MEHBIIIEM KOJUYECTBE.

! MatokoMIIekTHO#H 0611e06pa30BaTeIbHON OpraHu3amyeii B paMKax peaansalii MEpONPUSTHIi MO0 CO3JAHHI0 U
(hYyHKIMOHMPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHON W TEXHOJOTWYECKOH HAIlpaBICHHOCTEH MpHU3HAETCS
o0meoOpa3oBaTenpHasl OpraHW3aNys, YHUCICHHOCTh KIIACCOB-KOMIUIEKTOB B KaXIOW W3 Mapauieneii KOTOpou
coCTaBJIsICT He OoJiee | eMUHMUIIBL.



[IpodunpHbIi KOMIUIEKT OOOpYyIOBaHUS MOXKET ObITh BBIOpaH IS
o01reo0pa3oBaTeNbHbIX OpPraHu3aliii, UMEIOIMX Ha MOMEHT CO3/IaHHs IIEHTpa
«Touka pocta» HAOOp cpencTB OOyUYEHHs] U BOCIIMTAHMS, MOKPHIBAIOIINIA CBOUMHU
(GyHKUMOHATIBHBIMH  BO3MOKHOCTSIMA  0a30Bble  MOTPEOHOCTH MpPU  HU3YUCHHUH
npeaMeToB «Puznkay, «Xumus» u «buonorus».

[IpodunbHpIli  KOMIUIEKT 0OOpyAoBaHus obOecneunBaeT 3hPEeKTUBHOE
JOCTHXKEHHE 00pa30BaTENbHBIX PE3yJbTaTOB O0YyYalOUMMHUCA IO IporpaMmmam
€CTECTBCHHO-HAYYHOM W TEXHOJIOTUYECKOM HANPAaBICHHOCTEW, BO3MOXHOCTh
yIIyOJIEHHOTO M3YYEHUS OTACIBHBIX IPEIMETOB, B TOM YHCIE A1 (pOopMUpOBaHUS
U300peTaTeNIbCKOr0,  KPEaTHMBHOTO, KPUTHMYECKOTO  MBIIUICHUS,  Pa3BUTHS
(GYHKIIMOHATBPHOW TPAMOTHOCTH y OOYy4YaloIIMUXCs, B TOM YHCIE €CTECTBEHHO-
HAay4YHOU ¥ MaTEMATUYECKOU.

I[Ipu ¢QopmupoBanur HUHPPACTPYKTYPHOTO JHUCTA U3 MPOPUIBHOIO
KOMIUIEKTa B 0053aT€IbHOM MOPsJIKE 00eCcTIeunBaETCsl BEIOOP CPeACTB OOyUEHUs U
BOCIIUTAHUS HE MEHEe YeM MO0 TpeM y4deOHbIM npeameraM («Duzukay, «Xumus»,
«buonorus») u KoMmplOTepHOro obOopynoBaHus. OcTaBimiMecs IO HUTOram
OIpeseNieHus] 00s3aTeIbHOTO 000PYAOBAHUS CPEICTBA, MPEIyCMOTPEHHbIE IS
ocHaulenust lLlentpa «Touka pocra», pacnpelenstoTcss Ha HpUOOpeTeHHe
JIOTIOJIHUTEIBHOTO  O0OpYy/IOBaHUS, BXOJALIETO B IEpeYeHb OOOPYIOBaHMUA,
pPacxXoAHbIX MAaTEpPHAJIOB, CPEACTB OOydYeHUS U BOCIHUTAaHUSA MNPO(UIBLHOTO
komruiekTa ([Ipunoxxenue Ne 6 kK METOAMYECKUM PEKOMEHIALIHSIM).

[Ipu BBIOOpPE AOMOIHUTEIBHOIO O0OPYJOBAaHUS TAKXKE CIEIYET YYUTHIBATH
cnenuUKy W MOTPEOHOCTH OTpaciel SKOHOMUKH cyObekTa Poccuiickoit
denepanum.

Pernonanbublit KOOpZAHUHATOP o0ecreynBaeT COIIACOBAaHUE
c(OPMHPOBAHHOTO B COOTBETCTBUU C THUNOBOW (HOpMON HHPPACTPYKTYPHOIO
mucta ¢ @DenepadbHbIM  ONEPATOPOM B  COOTBETCTBUU C  PETJIaMEHTOM,
omnpenensieMbM deepanbHbIM ONEPATOPOM.

[Ipy HampaBieHMM Ha COIVIACOBaHUE HWHQPACTPYKTYpPHOrO  JIUCTA,
COJEpKAIler0  CTaHJApPTHbIE  KOMIUIEKTbI, PervoHanbHbI  KOOpAMHATOP
npenoctasisiet (o Gpopme dDenepaabHOTO onepaTopa):

- TOATBEP)KJIEHUWE OTCYTCTBUS B COOTBETCTBYIOIIMX 00pa3oBaTEIbHbBIX
OpraHM3alMsIX, OCHAIIEHHE KOTOPBIX IJIAHUPYETCS, O0O0OPYIOBaHUS, PACXOIHBIX
MaTepUaoB, CPEACTB OOy4YeHUsT M BOCHHUTAHUS, YKa3aHHBIX B IEepeyHe
CTaHJAAPTHOTO KOMILJIEKTA;

- MoATBepXKJeHue Hamuuusg (b0 oOecreueHre HalIu4dus 10 MOMEHTa
ocHanieHus LlentpoB «Touka pocTtay) yCIOBUHN JJii XpaHEHUS M HCIOJIH30BAHUS
XUMHUYECKUX PEAKTHBOB, B TOM YHCJI€ HEOOXOAUMOIro OOOpYyIOBaHUS, BKIOYAs
mKad BBITSHKHOW MAaHOPAMHBIA M mIKad A7 XpaHEHUS XUMHUYECKUX PEaKTHBOB
OTHEYINOpHBIM, corigacHo IlepeuHio cpeacTtB oOyueHuss U BOCIHUTaHUS,
HEOOXOMMMBIX JIJIS peann3aiii 00pa3oBaTebHBIX MPOTPaMM Ha4aIbHOTO OOIIIETO,
OCHOBHOTO 0O0IIEero u CpeaHero oO0mero oOpa3oBaHMs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  YCJIOBHSIM  OOydYeHHs, HEOOXOIMMOTO TMpPH  OCHAIIEHHUH
0011e00pa3oBaTeNbHBIX OpPraHU3alil B IENIX peanu3aliy MEPOINPHUITHA 0
CONICUCTBHIO CO37aHUI0 B CyObekTax Poccmiickoit ®Denepanuu (UCXons u3



MPOTHO3UPYEMOW  TOTPEOHOCTH) HOBBIX MeECT B  001eo0pa3oBaTeIbHbBIX
OpraHu3alusX, YTBEpXKIACHHOMY TpukazoM Munnpocsemenuss Poccun ot 3
ceHTsi0pst 2019 1. Ne 465.

OOpazoBaTenbHble OpraHu3alii, Ha 0a3e KOTOPBIX CO3JAIOTCS U
bynkuuonupyror  Ilentpst  «Touka pocTa», [ODKHBI — COOTBETCTBOBATH
JEHUCTBYIONIUM TPEOOBAHUSIM K YCTPOUCTBY, COCPKAHUIO U OPraHU3alUN PexKUMa
paboThl 00pa30BATENBHBIX OPTAHU3AIMN U UHBIM HOPMATUBHBIM MPABOBBIM AKTaM,
OTIPECISIIONTAM  TPEOOBaHUSI K OpTaHHW3allid OOIIET0 W JOMOJTHUTEIBHOTO
oOpa3oBaHMUsI IETEH.

[Tomemenust (GyHKIIMOHATBHBIC 30HBI, B TOM YHCJE y4eOHBIE KAaOWMHETHI
¢buzuku, xumun, 6uonorun) Llentpa «Touka pocTay peKOMEHIYETCs pacroyaraTh
B IIpe/ieNIax OJTHOTO 3JaHUA.

[IpoektupoBanue, 30HUpoBaHue nomenieHud LleHTpoB «Touka pocta» u
ONPENENICHUE AU3aliH-PEIICHU OCYLIECTBISETCS C YYE€TOM PYKOBOJACTBA IIO
MPOCKTUPOBAHUIO TIEHTPOB «Touka pocTay, yTBepxkaaeMoro deaepalbHbIM
OIIEPaTOPOM.

[Ipu mpoexTupoBanuu, 30HUpoBaHnu nomMemiennil Llentpo «Touka pocta»
CJIElyeT YYHUTBHIBATh OCOOCHHOCTH OOOPYJIOBaHHUS, PACXOJHBIX MAaTEpUaJIOB,
cpenctB  OOy4eHUSs M BOCHUTAHUSA, KOTOPHIM Oyner  oOecreyuBaThbCs
oOpa3oBarebHasi OpraHu3aIus.

IIpoekt  30HmMpoBanms  mnomemeHni  LlentpoB  «Touka  pocrta»
npexacrasisgercss DeaeparbHOMYy OMNEPATOPY OJHOBPEMEHHO C MPEICTABICHUEM
UH(PPACTPYKTYPHBIX JIUCTOB.

4. Opranusauusi 00pa3oBaTeIbHOH 1eATEIbHOCTH

OOpazoBaTenbHas JeATENBHOCTh Ha 0a3e 1eHTpoB «Touka poctay
OCYIIECTBIISIETCS IO 00pa30BaTEIbHBIM MIPOTpaMMaM OOIIETO U TOTIOJHUTEIHLHOTO
oOpa3oBaHUs.

TpebGoBanus k QopMary opranu3anud 00pa30BaTENbHON JESITEIBHOCTH
PETYIUPYIOTCS HAcTOAMUMMU PexomeHmanusiMu U MHBIMH UH(POPMAIIMOHHBIMHU U
MeToauyeckumu Marepuaiamu denepanbHOro oneparopa.

Hanpagnenus peanusyembix ¢ UCnOIb30BaHUEM pecypcoB LlenTpoB «Touka
pocTa» mOporpaMM  ONPEACNSIIOTCS B COOTBETCTBUM C  METOJWYECKUMU
MaTepuajlaMi M PEKOMEHJIAIMSIMH, YCTAaHABIWBACMBIMU U aKTyaJU3UPYEMbIMHU
DenepaabHBIM OIEPATOPOM.

Ha ©6aze mnentpoB «Touka pocrta» oOecrneunBaeTcs peaau3aius
oOpa3oBaTeIbHBIX MPOTPAaMM  €CTECTBEHHO-HAYYHOW UM  TEXHOJOTHYECKOM
HaIpaBJICHHOCTEHW, pa3paOOTaHHBIX B  COOTBETCTBUM €  TpPeOOBaHUAMHU
3aKOHOJATEIhCTBA B cdepe o00pa3oBaHWss W € Y4ETOM PEKOMEHIAIHMA
denepanpHOro omeparopa. B obs3aTensHOM mopsiake Ha 0a3e meHTpoB «Touka
pocTay 00ecleuyuBaeTCs OCBOEHUE OOYYaAIOUUMHUCS Y4YEOHBIX IPEIMETOB
«Duzukay, «Xumus», «buomorus» ¢ WCMONB30BaHWEM MPHUOOPETAEMOTO
000py0BaHUS, PACXOHBIX MAaTEPUAIOB, CPEJICTB O0OYUEHUS U BOCITUTAHUS.



He menee 1/3 oObema BHEYpOUHOU AEATETHHOCTH OOYYAIOIIUXCS JOJKHO
OBITh OPUEHTUPOBAHO HA MOJIJIEP’KAHUE €CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOU
HaIpaBJeHHOCTEW 00pa30BaTENbHBIX MNPOrpamMM, IMPU 3TOM OOBEM MPOrpaMm
€CTECTBEHHOHAYYHON HAIpPaBJICHHOCTH HE MOXET cocTaBisATh MeHee 20% oOT
oOmiero o0bemMa BHEYPOUHOM nedarenbHOCTH. OOpa3oBaTeNbHbIE MPOTpaMMBbI 10
JPYTUM  HalpaBiICHHOCTSM TP HAJIWYUU  BO3MOXKHOCTH  PEKOMEHIYETCs
IJIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpos «Touka pocTay.

Pa3paborka pabouux nporpamm no npeaMeram «Dusuka», «XuUMHUA»,
«buonorus», y4eOHbIM MpEAMETaAM €CTECTBEHHO-HAYYHOW M TEXHOJIOIMYECKOU
HANpaBJIEHHOCTEH M3 YacTH Yy4eOHOro IutaHa, (OpMUPYEMOH YYaCTHUKAMH
00pa30BaTEeNbHBIX OTHOILICHUM, WPOrpaMM BHEYPOUHOW JAESATENBHOCTH H
JIOTIOJIHUTENILHOTO ~ 00pa30BaHUsl  OCYIIECTBIsAECTCS  001Ie00pa3oBaTeIbHBIMU
OpraHu3alysIMH, B KOTOPBIX CO3/1al0TCs LHEHTPhl «Touka pocTa», caMOCTOSATENBHO
C YYETOM METOJIUYECKHX MAaTEpUAJIOB U peKoMeHaauuii deaepanbHoro oneparopa.
Peanuszanus o0pa3oBareibHBIX MPOTrPaMM JOMOJHUTEIBHOIO 00pa3oBaHUs B
MaJIOKOMIUIEKTHBIX OOLIe00pa30BaTEIbHBIX OpraHU3alUsAX OCYIIECTBISETCS MPH
HQJIMYUU Y OpPraHMU3allMd COOTBETCTBYIOIIMX YCIOBHM. [IJIsI MaJOKOMITJIEKTHBIX
0011e00pa3oBaTeIbHbIX OpPraHU3aluid JIOMYCKAaeTCs OTCYTCTBUE JIMIIEH3UM Ha
JIOTIOJIHUTENbHOE O0Opa3oBaHHE U pEAM3yeMbIX MPOTpamMM JIOHNOJHUTEIBHOTO
oOpa3zoBaHus.

Pekomenmanuu 1O HKCHONB30BAaHHUIO  CTAHJAPTHOIO  KOMILJIEKTA
o0opyznoBanus Llentpa «Touka pocTa» mpu peanu3aluy IpOrpamMMm €CTECTBEHHO-
HAay4YHOM M TEXHOJOTMYECKOW HaIlpaBICHHOCTEN onpeneneHsl B [Ipunoxenun Ne 5
K HacTosiuuM PekoMeHauusm.

CompoBokIeHUE W METOJMYECKoe  OOEeCleueHHue  UCIOJIb30BaHUs
npodUILHOTO KOMILJIEKTa O0O0OpyJOBaHUS B 00pa30BaTEIbHOW AESATEILHOCTH
ueHTpoB «Touka pocra» ocymiectsiser OenepanbHbli OIIEpaTop.

Metoauueckue maTepuaibl, pa3pabOTKH U HWHbIE MaTepuaibl 1O BOIPOCaM
UCIIOJIb30BaHUSI TPO(HUIBHOTO KOMILJIEKTa O000pYI0BaHUs pa3padaThIBAOTC,
aKTyaJU3UPYIOTCS U pacrpocTpaHstoTcss PeepanbHbIM ONEpaTOPOM, B TOM UHCIE
C TMPUMEHEHMEM COBPEMEHHBIX MeJIua MHCTPYMEHTOB (BUIEO, BeOMHAp,
myOuKaIm).

@denepalibHBIM ~ ONEPATOPOM Ha PETYJISAPHON OCHOBE 0OecredrBaeTCs
IPOBEICHUE METOAMYECKUX M OOy4alollUX MEPOINpHUsATAA 1O  BOIMpPOCaM
opraHuzanuud obOpazoBaTenbHoro mnpounecca B lLlentpax «Touka poctay c
pUMEHEHUEM NPO(UIBHOTO KOMIUIEKTa 000pYA0BaHMS, OKa3aHUE METOJINYECKON
NOMOIIM  TpU  pa3paboTke  y4yeOHBIX  MaTepuaioB,  3aJaHui IS
COBEPILIEHCTBOBAHMS MPAKTUYECKON TMOArOTOBKH OOYYaIOIIUXCA MO Y4YEOHBIM
npeaMeTaM, KypcaM BHEYPOUHOU AESTENbHOCTH, JOMOJHUTEIBHOTO 00pa30BaHUs
JETEN.

[legarornyeckue pabOOTHUKH, OCYIIECTBISIONINE JEATENIbHOCTh Ha 0ase
IlentpoB «Touka poctay ¢ NOpuUMEHEHHEM NPOPUIBLHOTO  KOMILIEKTa
o0OpyOBaHUs, MPOXOAAT OOy4deHHe MO MporpaMMaMm JIOTIOJHUTEIBHOTO
npodeccruonanbHOTO0 00pa3oBaHMsi (KypChl TIOBBIIMIEHUS KBATH(PUKAINKA) U3
®enepanpHoro  peectpa nporpamm  JII1O. [loBeimenne  kBanudukanum



MeJIarOrMIeCKUX paOOTHUKOB OCYIIECTBISIETCS HE PEKE OJTHOTO pa3a B TPH roja.
5. Opranu3zanMoHHO-METOANYECKOe CONMPOBOKIAEHNE H UCI0JIb30BaHHE
WHOM CO3aHHOM B paMKaXx peaju3alui HAMOHAJBLHOI0 MPOEKTA
«Oo0pa3zoBanue» HHPPACTPYKTYPHI

B nenmax KOMIIIEKCHOTO CONMPOBOXAEHUA AesATeabHOCTU LleHTpoB «Touka»
denepaiabHbIM  ONEPATOPOM OOECTIEUMBAETCS OCYIIECTBICHUE IMyONHMKAUNA U
OOHOBJICHUSI METOJIWYECKUX MATePUAJIOB, BKJIIOYAIONUX YIEOHO-METOMMUCCKHE
MaTepuanbl  (MHCTPYKIIMHM, METOJAMYECKHE  MOocoOus, HWH(POPMAIMOHHBIC
MaTepualibl,  NEPEYHU  PEKOMEHAYEMBIX  JIUTEPATypHBIX  HCTOYHUKOB,
BUJICOMATEpUAIBl W JIp.), a TaKXKe MaTepuaabl IO UTOTaM MPOBEACHUS
Meponpusatuid denepanbHOro omneparopa (BeOMHapbl, CEMUHAPBI, KOHPEPEHIUH,
COBEIIAHUSA U JIP.).

st neparornueckux padotHukoB LlentpoB «Touka poctay denepaibHbIM
OlepaTopoM  OOeCleYyuBaeTCAd IMPOBEACHHE TEMATUYECKUX BEOMHAPOB W
o0pa30oBaTeNbHBIX MEPONPUATHUI, HANPABICHHBIX HA pPa3bsCHEHHUE BOIPOCOB
peanuzanuu oOpa3oBaTeNbHBIX TMporpamMMm Ha 0Oasze llentpoB «Touka pocta» ¢
pUMEHEHUEM TPOPUILHOTO KOMILUIEKTa 000PYy10BaHMUS.

Jiist PernoHanbHBIX KOOPAMHATOPOB U PYKOBOSANIUX paboTHUKOB LleHTpoB
«Touka poctay  denepanbHblii  omepaTop  OOECIEYMBAET  IPOBEIACHHE
TEeMaTUYECKUX BEOMHAPOB, HAMPABJICHHBIX Ha JOMOJHUTEIBHOE Pa3bICHECHUE
BOIIPOCOB, OTHOCSIIMXCSI K MCIOJHEHUIO KOMIUIEKCOB Mep (HOpPOKHBIX KapT) IO
co3manuio M (¢yHKuuoHupoBaHuto llenTtpoB «Touka pocTay, TOCTUKESHUIO
YCTAHOBJICHHBIX TOKa3aTened (QYHKIMOHUPOBAHMS, WCIOJIB30BAHUIO HWHOMU
CO3JaHHOW B paMKax pealu3alyyd HalMOHAJIBHOTO TmpoekTa «OOpa3oBaHUE»
UH(PACTPYKTYPHI.

B umemsax oa¢dexkTuBHON OpraHU3alMOHHO-METOAMYECKON  MOICPKKH
co3ganusi u (QyuHkiuonupoBanus llentpoB «Touka pocTay Ha TEpPpPUTOPHUH
cyorektoB  Poccuiickoit ~ ®denepanuu  PermoHanbHBIM  KOOPAMHATOPOM
oOecrieunBaeTCs BOBJICYCHHE JETCKUX TEeXHOMapkoB «KBaHTOpuym», IEHTPOB
ndpoBoro oopazoBanus Aerel «IT-kyOy», KIIFOUYEBBIX IEHTPOB JOTOJIHHUTEIHHOTO
oOpazoBanus «Jlom Hay4HOI KoJutaboparum» B aestenbHOCTh LlenTpoB «Touka
pocTay B cieayromux ¢popmarax:

1. TIlpoBemeHue COBMECTHBIX MEPONPUSATUN IS OOydYarommxcs |
MeJarornueckux pabOTHUKOB 00I1e00pa30BaTe/IbHBIX OpraHu3aluii, Ha 0ase
koTopbix co3natorcs Llentprl «Touka pocTtay (oOywaroliue ceMHUHAphl U MacTep-
KJIaCChl MO BONPOCAM HCIOJb30BaHUSI 00OPYyIOBaHUsS, CPEACTB OOydeHUs U
BOCIIUTAHUS, METOAMYECKUE MEPONpUATHS 10  BoIpocaM  pa3paboTKH,
COBEPIIICHCTBOBaHUS W BHEIPEHUs] TMPOTPaMM JOMOJHUTEIBHOTO 00pa30BaHUS
€CTECTBEHHO-HAYYHOW WM  TEXHUYECKOW  HANpaBICHHOCTH,  OpraHU3aluH
BHEYPOUYHOU JCATEIHHOCTA OOYYAIOIINXCS;, WHANBUIYATbHBIE KOHCYIbTAIIUU JISI
MeJarOri4ecKuX padOTHUKOB, B TOM YHCJIE B PEKUME OHJIANH; 3aHSATHS IPOCKTHOM
JIEATEIIbHOCTBIO; KOHKYPCHBIE U COPEBHOBATEIbHBIC MEPONPUITUS JJISI JEeTed U

Ip.).



2. Opra#umzauuss M Yy4acTHE B PETHOHAJIBHBIX M MEKPErHOHAJIbHBIX
KoH(pepeHusax, dectuBaiax, ¢opymMax 1o oOOMEHY ONBITOM paboThl Ha
BBICOKOOCHAILIEHHBIX YUYEHUKO-MECTAaX, B TOM YHUCJIE M0 PEAIN3aUNH MPEIMETHBIX
obnacteit  «EcTecTBeHHOHayuHble  MpeaMeTb», «ECTeCTBEHHbIE  HAyKW»,
«Marematnka u wuHpopmatuka», «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«Texnonorus», a TakkKe MPOrpamMM JIOMOJHUTEILHOTO 00pa30BaHuUsl €CTECTBEHHO-
HAYYHOM U TEXHUYECKON HAPABJIECHHOCTEH.

3. VYyacTue permoHaJdbHBIX KOOPAMHATOPOB, mnpencrasurencit LleHTpoB
«Touka pocTa» W MHBIX LIEHTPOB, PYHKIMOHUPYIOUINX HAa TEPPUTOPUU CYOBEKTa
Poccniickon ®@enepanun, B Meponpuatusax dOenepanbHOro oneparopa.

I'paduk MepompusTHii, KBOTHl YYacTHsl, COJEpKaHHE M TEXHOJOTHH
IIPOBEICHHUS MEpOTPUATUI JOBOJIATCS ®denepanbHbIM OrepaTopoM
JOTIOJTHUTENBHO.

4. Opranuzanus 1 y4acTve B IpOBeIeHUHU MH(GOPMAIIMOHHBIX KaMIIaHUH 10
NOMYJISIPU3allid  HAaIlMOHAIBHOTO TpoekTa «OO0Opa3oBaHHWE» HA TEPPUTOPHUH
cyobekToB Poccuiickoit denepannu, B TOM 4YHUCie COOBITHSIX, MPOBOAUMBIX IS
KOHCYJIbTAIlIHOHHOTO COIIPOBOXACHUS POAUTENCH (3aKOHHBIX NpPEICTaBUTEIIEH)
oOy4arommxcss O BO3MOXKHOCTAX Ul Pa3BUTHSI CHOCOOHOCTEM M TaJlaHTOB HX
JeTe, NpopecCHOHANIbHOM OPHUEHTAUU U YCHEIIHOTO OCBOECHHUS OCHOBHBIX
o0Opa3oBaTeNbHBIX NPOTrpamMM 0011Iero 00pa3oBaHUsl.

5. Pazpabotka, yTBepXkAEHUE W pealu3alus CETEBBIX O00pa3oBaTEIbHBIX
IpOrpamMM € MCHOJIb30BAaHUEM BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JJaHHBIX B
cyosekre Poccuiickoit ®enepauud B paMKaxX ~HAlMOHAJIBHOIO  IPOEKTa
«O0Opa3zoBaHue», B TOM YHUCJIE COBMECTHO C JIETCKUMU TEXHOIMAPKAMHU
«KBaHTOpHYMY.

6. Bomieuenue oOyuarommxcs o0I11e00pa30BaTEeIbHBIX OpraHU3alui, Ha
0a3ze koTopweix co3matorca U GyHKuuoHUpyroT IlenTtper «Touka pocTta», B
pa3iauuHble (POpPMBI CONMPOBOXKACHUS M HACTABHUYECTBA C HCIOJB30BaHUEM
KaJpOBbIX PECYPCOB, 00€CIEeYMBAIOUINX PaOOTy BBICOKOOCHAIIEHHBIX YYEHUKO-
MECT, CO3JaHHBIX B cyObekTe Poccuiickoit denepanuu B paMKax HallMOHAIBHOTO
npoekta «OOpa3zoBaHHe» C Y4EeTOM METOJOoJIoTMH  (IIEJIEBOM  MOJIEIN)
HaCTaBHUYECTBA  OOy4aromIMXcs A OpraHu3auui,  OCYUIECTBIISIOIINUX
00pa30BaTeNbHYI0 JEATEIbHOCTh MO 00I1e00pa30BaTENbHBIM, JTONOIHUTEIbHBIM
oOmeoOpa3oBaTebHBIM W [porpaMMaM  CpeJHEero  NnpogeCCHOHAIBHOIO
oOpa3oBaHus, B TOM YHCJIE€ C NMPUMEHEHHUEM JIyYIlUX MPaKTUK OOMEHa OMbITOM
MEXIY 00y4aroUMUCH.

Hentpet «Touka pocra» HCHONB3YIOT HWHOPACTPYKTYPY U KaJIpOBbIe
pecypcbl  AeTckux —TexHomapkoB «KBaHTOpuym», co3qaBaeMblx Ha 0ase
o01ieo0pa3oBaTeNbHbIX OpraHU3aluid, A pa3BUTUS MPOEKTHOM NEATEIbHOCTH
oOyuaroruxcs.  Ilegarormueckue  pabothuku  llentpoB  «Touka  pocray
00eCreunBalOT yyacTHEe OOYYAIOIIUXCS B MEPONPUITHUSIX JETCKUX TEXHOMApKOB
«KBaHTOpHYM» C yJaJIeHHBIM HCIIOIb30BaHHEM 000PYI0BaHMS, CPEICTB O0YUCHHUS
Y BOCIIUTaHUsA, a TAKXKE NPUHUMAIOT YYaCTHE B OPTaHU3yEMbIX MU CEMHHAPaX IO
neMoHcTpammu  3G@GEKTUBHOTO  OMbITA  peanu3anud  o0pa30BaTeIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJOTMYECKON U MHBIX HANPABICHHOCTEW CPEAN MHBIX



0011e00pa3oBaTeNbHBIX OPraHU3alri, PaClONIOKEHHBIX HA TEPPUTOPUH CYObEKTa
Poccuiickon denepanum.

PernonanpHBIM KOOpPAMHATOPOM Ha Teppuropun cyowekta Poccuiickoi
®enepauun  obecrieunBaeTcsi paboTa MO MOAJAEPXKKE 00I1e00pa3oBaTeIbHbBIX
OpraHM3aliii, TOKAa3bIBAIOIIUX HU3KUE O0Opa30BaTENbHBIE PE3YJbTaThl, C
UCIIOJIb30BaHUEM HMH(PACTPYKTYphl U KaapoBoro odecrneuenust Llentpos «Touka
pocTta» B paszaMuHbIX (opMarax (COBMECTHas peaiu3anus o0pa30BaTEIbHbBIX
IporpaMM, MpoBeACHNUE 00yUYaIOIUX MEPOIPHUITHI, CEMUHAPOB, KOHCYJIbTALIUN U
np.).

IIpr mpoBeneHUM pa3IUYHBIX MEPONPUATUHN, CBA3AHHBIX C pealu3alnuei
HallMOHAJIBHOrO MpoekTa «OO0pa3oBaHME», HCIOIB30BAHUEM COOTBETCTBYIOIIEH
MH(PACTPYKTYPHhI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJIKHO OBITH 00ECTIEUEHO
uX HMHPOPMALMOHHOE COMNPOBOXKACHHE, B TOM YHCIE B CPEACTBAX MAacCCOBOMU
uH(pOpMalluU, COLMAIbHBIX CETSIX, Ha caiiTax oOpa3oBaTENbHBIX OpraHU3alUil C
UCITOJIb30BAaHUEM (dupmeHHON CUMBOJIMKH HAIlMOHAJIBHOTO IIPOEKTa
«O6pazoBaHue».

Nudpopmanusa o6 ydactum lLlentpoB «Touka pocTta» B MEpONPUATUAX
HampaBisiercss  DenepanbHOMY  omepaTtopy B paMKax — €XEKBAapTaJbHOIO
MOHUTOPUHTA.

6. TpeooBanus k punancosomy odecneuyenunro Llenrpos «Touka
pocra»

®duHaHcoBoe obOecrnieueHue (¢QyHkiuroHnupoBanusi LlentpoB «Touka pocTan
BKJIFOUAET 3aTPaThl B COOTBETCTBUH ¢ OOMMMH TpeOOBaHUSAMHU K OMPEICICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE TOCYJAapPCTBEHHBIX (MYHHUIIUTIATBHBIX) YCIYT B
cdhepe TOIMIKOILHOTO, HaYaJIbHOT'O O0IIEro, OCHOBHOT'O OOIIEro, CpeIHEero o0IIero,
cpenHero mnpoecCHOHATBHOTO O0pa30BaHUS, JOMOJIHUTEIBLHOTO OOpa30BaHMs
JIeTEN U B3POCIBIX, IOMOJIHUTEIHLHOTO MPO(ECCHOHATEHOTO 00pa30BaHUS JIS JIUII,
UMEIOIUX WM TOJy4yalIllux cpeaHee mnpodeccuoHaibHOe O00pa3oBaHUE,
poeCcCHOHANBHOTO 00yUYeHHUs, MPUMEHIEMBIMH TIPU pacdeTre o0beMa CyOCHINH
Ha (prHAHCOBOE OOECIIEYeHHE BHITIOJHEHHUS TOCYIapCTBEHHOTO (MYHHUIIUIIATBLHOTO)
3aJlaHds Ha OKa3aHHWe TOCYJapCTBEHHBIX (MYHHIIMMAIBHBIX) YCIYT (BBITOTHEHHUE
paboT) rocymapCTBEHHBIM (MYHHIIMIAIBHBIM) YYPEKICHUEM, YTBEPIKICHHBIMHU
npukazoM Munnpocsemenus Poccun ot 20 HosiOps 2018 1. No 235 w
BKJTFOYAIOIITUMHU B TOM YHCJIE:

- oImjlaTy TpyAa TMeAarorudeckux pabOTHUKOB 00111e00pa3oBaTeIbHOM
opranuzanuu, odecrneunBaromux pyHkiuonuposanue LleaTpos «Touka poctay;

- MpUOOpETEeHNE JOCTATOYHOTO 00beMa OCHOBHBIX CPEJICTB U MaTepUATbHBIX
3armacoB, B TOM YHCJI€ PACXOJHBIX MAaTEPHAJIOB, NJisi OOECIICUEHUS pean3aIluu
oOpa3oBaTeNbHBIX MPOrpaMM B o0O0OBEME, HEOOXOIUMOM Ui HEMPEpPHIBHOU
peannzanuu o0pa3zoBaTEeIbHOTO MPOIIECCa;

- obecneueHue  TeKyled  ACATENBHOCTH  0011e00pa30BaTEeNbHOM
OpraHu3alMy Mo 00ecTeyeHNI0 00Pa30BaTEIHLHOTO MPOLIECCa.



[Ipu dopmupoBanun Orompxera cyobekra Poccuiickoit ®enepanuu
(MecTHOTO OIO/KETa) HAa OYEpEeNHOW ToJ W IUIAHOBBIA MEpUOa HEO0OXOAMMO
npeaycMaTpuBaTh OO/DKETHBIE aCCUTHOBAaHUS B 00beMe, HEOOXOIUMOM st
¢unancoBoro obecnieuenus pynkimonupoBanus LlentpoB «Touka pocta», B TOM
qHcIIe ¢ YYETOM COOTBETCTBYIOIICH NHACKCALINY.

7. 3aKjJ0uuTeIbHbIE M0JI0KEHNS

[Ipu peanuzaryi MEpONPUATHI B IENAX CO3AaHUA U (HYHKIIMOHUPOBAHHUS
[HentpoB «Touka pocta» cyObekT Poccuiickoii ®enepauuu o00eceUHBAET
coOroIeHne TpeOoBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA U
3aKOHOJATEIbCTBA O KOHTPAKTHOW cHUCTEME B cepe 3aKylmoK TOBapoB, paldorT,
YCIIYT JJI1 00eCnieYeH s TOCYAApCTBEHHBIX M MyHUIIUIIAIBHBIX HYXK/]I, B TOM YHUCJIE
B 4YacTu oOecredeHHs] MOBBILICHUS (P(HEKTUBHOCTH, UCKIIOUYEHUS] OTPAHUYCHHUS
Kpyra T[OCTaBUIMKOB U  IIOCTaBISEMOr0  OOOpYJOBaHMs,  IOBBILICHUS
PE3yJIbTaTUBHOCTH ~ OCYILIECTBJICHMSI 3aKyNOK, O0OeCleueHus MpO3pavyHOCTH,
IpEeIOTBPALICHUS] KOPPYILUHU U IPYTHX 370yHOTPEOICHUI.

[Ipu ocymectBiennn cyobektamu Poccuiickoit @Deaepanuu  3aKyIok
TOBapoB, pabOT, YCIAyr C MLEJIbl0 MNPUOOpPETeHUs OOOPYIOBAHMS, PACXOIHBIX
MaTepuasoB, CpPeACTB OOydyeHUS M BOCIUTAHUS B IeiAx co3gaHus LleHTpos
«Touka poctay 3a cuer cyOcuauu u3 ¢eaepaibHOro OroKeTa OrKeTaMm
cyosexktoB Poccuiickoit ®enepauuu  Ha  COPUHAHCUPOBAHUE  PACXOJHBIX
o0s13aTenbeTB CyObekToB Poccuiickoit denepanuu:

- obOecrieunBaeTCsl LIEHTPAIM3alUs 3aKyNOK B MOPSAKE, ONPEAEICHHOM
nyHKTOM 7 ctatbu 26 denepanbHoro 3akoHa «O KOHTpPaKTHOW cucTeMe B cdepe
3aKyNOK, TOBapoB, paldOT, yciIyr uisi O0O0ecHedyeHHs] TOCYAapCTBEHHBIX H
MYHULHUNAIBHBIX HYXKI;

- MPUMEHSAETCS HalMOHAIBHBIM PEXKUM B COOTBETCTBHUU C TPEOOBAHUSIMU
cratbu 14 @enepanbHoro 3akona ot 5 anpeins 2013 r. Ne 44-D3 «O KOHTpaKTHOI
cuctemMe B cdepe 3aKymoKk TOBapoB, paboOT, yciayr mig oOecredeHus
rOCyJapCTBEHHBIX U MYHULIMIATbHBIX HY XK.

Kpome Toro, mpu ocCymecTBICHHH 3aKylnoK cyObekTamMu Poccuiickoit
denepanu JOIKHBI OBITh YITCHBI:

- TIOJIOXKEHUsA noctaHoBiieHus [IpaBurenscrBa Poccuiickor denepanuu Ot
03.12.2020 Ne 2013 «O MUHUMQJIBHOW [OJE€ 3aKyllOK TOBAapOB POCCHICKOIO
MPOUCXOXKICHUSD;

- monoxeHus nocraHosieHus IlpaBurenscrBa Poccuiickonn denepaunu
or 03.12.2020 Ne 2014 «O MuHHUMaIBbHOM OO0fA3aTENBHONW JOJE€ 3aKYIOK
POCCHIICKHUX TOBapOB U €€ AOCTHKEHUHU 3aKazuukom» (BMecte ¢ «llomoxxkeHuem o
TpeOOBAHMIX K COJEPKAHUIO M (opMe OT4eTa 00 O00BEME 3aKYMOK POCCHUICKUX
TOBApOB, B TOM YHUCJIE TOBApOB, MOCTABJIIEMbIX MPHU BBHIMNOJHEHUH 3aKYIaeMbIX
paboT, OKa3aHWUU 3aKyNMaeMbIX YCIYT, OCYIIECTBJIEHHBIX B LEISAX JOCTHXKEHUS
3aKa34MKOM MHHHMMAJbHOW 00s3aTENbHON JO0JM 3aKyloK, O TpeOOBaHMSIX K
CONEpKaHUI0O  OOOCHOBAHHMS  HEBO3MOXKHOCTH  JIOCTHDKEHUS — 3aKa34HMKOM
MUHUMAaJIBbHON 0053aTeIbHON MO 3aKYNOK POCCHUHCKUX TOBapoOB (B TOM YHCIE



TOBapoOB, TIOCTaBISIEMBIX NPU BBIMIOJHEHUH 3aKyHmaeMbIX paldOT, OKa3aHWUU
3aKyMaeMbIX YCIYT) OTAEIbHBIX BUAOB, IPHU OCYIIECTBICHUH 3aKYIMOK KOTOPBIX
YCTAHOBJICHBl OTPAHUYEHUS JOMYCKa TOBAPOB, MPOUCXOASIIUX U3 MHOCTPAHHBIX
roCcyAapcTB, O MOPSAKE MOATOTOBKH M Pa3MEUIECHUsI B €AMHOW MH(POPMAIIMOHHOM
cucteMe B cdepe 3aKylmoK TaKhX oTdeTa U 00ocHOBaHUsA», «llomoxxeHueM o
MOPSIAKE, KPUTEPHUSX M TOCIEICTBUU IPOBEACHUS OLEHKHA BBINOJHEHHUS
3aKa3YMKOM OOS3aHHOCTH JIOCTMKEHUS MHUHUMAJIbHOW 0O0s3aTENbHONU JI0JH
3aKyNOK POCCHUKCKUX TOBApOB (B TOM 4YHCJIE TOBApOB, MOCTABIAEMbBIX IPH
BBIIIOJIHEHUH 3aKylaeMbIX padOT, OKAa3aHUU 3aKyNaeMbIX YCIYT) OTIEIbHBIX
BHUJIOB, IIPU OCYLIECTBICHHHM 3aKyNOK KOTOPBIX YCTAaHOBJIEHBI OTPAaHWUYCHMS
JIOIyCKa TOBAPOB, MPOUCXOIAIIUX U3 HHOCTPAHHBIX FOCYAAPCTBY).



KOMILJIEKC

Ipuioxenue Ne 1

K MeToanyeckuM peKoMeHAalusIM

MEP («JIOPOKHASI KAPTA») 10 CO3JJAHUIO U ®YHKIIMOHUPOBAHHUIO B
OBIIEOBPA30BATEJILHBIX OPTAHU3ALIUSIX, PACIIOJIOJKEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OEPA30BAHUS
ECTECTBEHHO-HAYYHOI, U TEXHOJIOT'MYECKOI HAIIPABJIEHHOCTEN

«TOYKA POCTA»
Ne | Haumenosanue meponpusitusi | OTBETCTBEHHBIN Pesynbrar Cpok
VY TBepKICHbI:
— JOJKHOCTHOE JIMIO B COCTaBe
PErMOHAIILHOTO
BEJIOMCTBEHHOI'O IIPOEKTHOTO
oduca, OTBETCTBEHHOE 32
CO3J1aHUE U
KIIMOHUPOBAHUE LIEHTPOB o
yrxn P HEHTP PacniopsiiuTenbHblil akT
«Touka pocray;
PErMOHAIILHOI'O OpraHa
— MIOKAa3aTeNH eATeIbHOCTH o
VICIIOJIHUTEJILHON
1eHTpoB «Touka poctay;
BJIACTH,
- tunoBoe [lonoxenue o .
PernonanbHbiii OCYILECTBIISIOIIETO HE TI03/1Hee
1. |nestenbHocTH LlentpoB «Touka 2
KOOPJAUHATOP roCcyJ1apCTBEHHOE 31 ssBapst X” rozxa
pocTa» Ha TEPPUTOPUH
N yrpasieHue B chepe
cyowsekTa Poccuiickoit
oOpa3oBaHus (nanee -
Denepaunu N
pacnopsiAUNTEIbHBINA aKT
— IIEPEYECHb
POUB)
00111€00pa30BaTEeNIbHBIX
OpraHM3aluil, pacoI0KEHHBIX
B CEJIbCKOM MECTHOCTH U
MaJlbIX TopoJiax, Ha 6a3e
KOTOPBIX TUIAHUPYETCS
co3nanue Llentpos «Touka
pocTay.
Pernonaneubiii | ITuceMo denepanbHOro Cormacho
) CdopmupoBaH u coriacoBat KOOPJIHMHATOD, orneparopa u OTIENBHOM
) UHPPACTPYKTYPHBIH JTHCT benepanbHbIi pacnopsIUTEIbHBIN aKT y
rpaduxy
omneparop POMB
OOBsBJIECHBI 3aKYITKH TOBAPOB, .
PernonannpHbIi M3Bemenus o He no3guee 1
3. paboT, yCIIyT ISl CO3JaHus
KOOpJAUHATOP IIPOBEJICHUH 3aKYIIOK anpens X rozaa
Hentpos «Touka pocta»
CdhopMupoBaHbl IPOEKTHI . .
Pernonaneuelii  |PacnopsautenbHelii akT|  He mo3gHee 1
4. | 3onupoBanus LlentpoB «Touka
KOOPANHATOP POIB arnpens X roga
pocra»
5 [IpoBeneH MOHUTOPHUHT PadOT PernonanbHbIif ITo dhopwme, 25 aBrycra X roaa,
' I10 MPUBEJCHUIO IUIOIA0K KOOPAUHATOP onpenensieMon JlaJIee €KEroTHO

2 X - roa NoJIyucHus CY6CI/I,HI/II/I.




Ne | Haumenosanue meponpusitust | OTBETCTBEHHBIN Pesynbrar Cpok
entpoB «Touka pocta» B MuHnpocBenieHus
COOTBETCTBUE C Poccun nnmn
METOJINYECKUMU ®denepalibHBIM
PEKOMEHIalUSIMHU 0IepaTopoM
Munnpocenienus Poccun
Hauano pa6ots Llentpos PernonanbHbiii HNudopmannonnoe
6. 1 centsi6ps X rona
«Touka pocta» KOOPJMHATOP ocsemenne B CMU
ExekBapTanbHblii MOHUTOPUHT
N 1 okTs16ps X rona,
BBITIOJIHEHHUSI TIOKa3aTesei . Otuer @enepaibHOMY
PernonanbHbiit Janee —
7. CO3/aHUA U orepaTopy Mo UToraMm
KOOpJIUHATOP €KEeKBapTaJbHO B

(yHKIIMOHUPOBAHUSI LIEHTPOB
«Touyka pocra»

MOHUTOPHHTA

TEUYEHUE 2-X JIET




Ipunoxenne Ne 2
Kk MeToau4ecKHM peKOMeHauusAM

MHUHUMAJIBHBIE HHAUKATOPBI U IIOKA3ATEJIN
PEAJIN3AIIUU MEPOIIPUATHUM IO CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUAX, PACITIOJIO’)KEHHBIX B
CEJIbCKOH MECTHOCTH U MAJIBIX TOPOJAX, IIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOM HAIIPABJIEHHOCTEM
«TOYKA POCTA»

MunanMansHOE 3HaUCHUE B

«TexHomorus» M (WIN) KypChl

N MunumansHoe Meronuka pacuera
3HAYCHHUE B TOJ] [UIS |MHUHHUMAJIBHOTO MMOKA3aTels
HanmeHnoBanue nHIMKaTOpa | 00IIC00pa30BaTEIBHBIX
N . MaJIOKOMIUIEKTHBIX B IICJIOM TI0 CYOBEKTY
(moka3zaTens) OpraHu3aIyii, He L
00111Ie00pa3oBatensHbIX| Poccuiickoit ®enepanuu, B
SIBIISTFOIIIAX CSI .
OpraHu3aIHii roj
MaJIOKOMIUICKTHBIMU

YrcIeHHOCTh 00YyJaroIIXCst
o0meoOpa3oBaTesHON
OpTaHU3AIIH, OCBAUBAIOIINX
IBa 1 Oostee y4eOHBIX
npeMera W3 4ucia
MpeIMEeTHBIX o0nacTe
«EcTecTBEeHHOHay4HbIE
IpeaMeTsl», «EcTecTBeHHBIE CymMa 3HaueHui
HayKm», «MaTeMaTuka u MoKazaTeJist o BCeM 001ie-
uHdopmaTuka, 300 100 00pazoBaTeIbHbIM
«O0nIecTBO3HAHKE U (8 rom otkpeITHS — 150) [(B rOg oTKpEITHA — 50)| OpraHu3amysM, Ha 6aze
€CTECTBO3HAHUEY, KOTOPBIX CO3IAIOTCS

LHECHTPbI «Touka pocTta»

BHEYPOYHOH NEATETHHOCTH
OO0IIeNHTEIUIEK Ty aThbHOM
HAIPaBJICHHOCTH C
HCIIOJIb30BaHUEM CPEJICTB
00y4eHUs: U BOCTIMTAHUS
Ilenrpa «Touka pocTay
(uenoBex)

YucneHHOCTD 06yqa}oumxc;[

o01eo0pa3oBaTeIbHOM o
CyMMa 3HaYeHH
OpTaHU3AIIH, OCBAUBAIOIINX
IOKa3aTeJs 110 BCeEM 00IIe-
JIOIIOJHUTEIILHBIE

60
(B rox otkpsITHS — 30)

30
(B roxt OTKpHITHS — 15)

00pa3oBaTebHBIM
opraHu3aiysM, Ha 6ase
KOTOPBIX CO3/at0TCs
neHTpsl «Touka poctay

2 |oOmeobpa3oBareibHbIC
POrPaMMBbI TEXHUIECKOH
€CTECTBEHHOHAYUYHOU
HAMPaBJIEHHOCTH C
HCIIOJIE30BAHHEM CPEJICTB

’ Hcnonb3oBaHue CPEACTB OOOPYNOBAHMS, OOY4EHHS M BOCIHTAHHS BO3MOXKHO HA BCEX YPOBHAX OBIIEro
o0pa3oBaHUsT W IEIecO00pa3sHO s peald3alliil YPOYHOW W BHEYPOYHOW MAEATEIBHOCTH 1O MpOrpaMMam
CCTECTBCHHO-HAYYHOW W  TEXHOJIOTUYECKOW  HampaBieHHocTeil. Pacder mokasatens mpeaycMaTpUBacT
CyMMHUpPOBaHHE YHCJICHHOCTH OOYYAIOIUXCSA OO0IIe0o0pa30BaTeIbHON OpraHM3alMy, KaXIbld U3 KOTOPBIX
3aJICiiCTBOBAaH B OCBOCHHM HE MEHEE IBYX IMPEIMETOB, KYPCOB, MUCHHIUIMH (MOMIYJICH) €CTEeCTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax peajlH3allid OCHOBHBIX 00M1e00pa30BaTEbHBIX IPOTPaMM.
VYuuteiBaroTcss y4eOHBIE TIpeAMETHl M3 YWCIAa TPeIMeTHBIX obmactel «MaTtematnka ©u WHGOPMATHKaY,
«OOmIecTBO3HAHNE W €CTeCTBO3HaHME», «TexHomorums», «EcTecTBEeHHOHAaydHBIE MpEAMEThI», «EcTecTBEeHHBIE
HayKn» W (WIM) KypCchl BHEYPOUHOW MAEATEIBHOCTH, pealu3yeMble C HCIOJIH30BAHMEM CPEICTB OOyUeHHS H
Bocniutanus [lenTpoB «Touka poctay. B ciydae, ecnm B 001meodpa3oBaTelbHOM OpraHU3ayy, 001as YHCICHHOCTh
00y4JaroImuXcsl MEHbIIIe YKa3aHHOTO 3HAUSHUS, 3HAUCHHE TI0Ka3aTells JOJKHO COCTABIATh He MeHee 80% oT oOmiei
YUCIICHHOCTH 00yJarOIUXCS;




00yueHHMS 1 BOCITUTAHUS
Llentpa «Touka pocra» 4
("gemoBex)

Jons negarornyeckux
paboTtHukoB nentpa «Touka
pocTay, mporeaAnx o0ydeHue
3 |mo mporpamMmam U3 peectpa 100 100 100
OpOrpaMM MOBBIIICHHS
KBanupuKanuu GerepanrbHOro
omepatopa’ (%)

*B ciyuae, ecim B 061eo0pa30BaTENbHOM OpraHU3aIiy, 00As YMCICHHOCTh O0YYAIONINXCS MEHbIIE 3HAYCHHS,
YKa3aHHOTO B IIOKa3aresie 1, 3HaYeHHe IoKa3aTels JIOJDKHO cOocTaBisiTh He MeHee 20% oT oOIel YMCIeHHOCTH
oOyuatormuxcs. s MaJIOKOMIDIEKTHBIX 00Ie00pa3oBaTeIbHBIX OpPTraHU3alMi JIOITyCKAETCsl OTCYTCTBHE JIMLIECH3UN
Ha JIOTIOJIHUTENIEHOE 00pa30BaHUE U PeaM3yeMbIX TPOTPaMM JONOIHUTEIEHOTO 00pa3oBaHusl.

> B COOTBETCTBHH C HyHKTOM 2 uyactm 5 crateu 47 (emepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obOpasoBanmn B Poccuiickoii @eneparum» OBBINIEHHE KBAaTH(PHUKAIMK IEAATOTHYECKUX PAOOTHHKOB
OCYILIECTBIIIETCS HE pPEXe OTHOTO pa3a B TpH rona. IlopplmeHue KBanM(UKAINK METarOrMYecKoro pabOTHHKA
nenTpa «Todka pocTay 3aCUMTHIBACTCS MPH HAIMYUH JEHCTBYIOIIETO (C JaThl MPOXOXKICHMS Ipomio He Ooiee 3
JIET) yIOCTOBEPEHHUS O MOBBIICHUN KBaTU(UKAIIK TI0 TPOrpaMMaM, COOTBETCTBYIOLINM HarpaBieHHOCTAM LleHTpa
«Todka pocTay, WM MPOXOXKICHUH OOydeHHS MO mporpamMmaM (eneparpHOTo omeparopa. Takke ydHTBHIBACTCS
HallMYhe y MeJarorudeckux pabOTHHKOB YIOCTOBEPEHHMH O IOBBIIICHHHM KBATH()UKAIMU IO NPOTpaMMaM H3
®denepanbHOTO peectpa 00pa3oBaTENbHBIX NPOrPaMM JAOTOIHUTEIHLHOTO MPO(ecCHOHANEHOTO 00pa30BaHusL.




IIpunoxenune Ne 3
K MeToin4ecKUM peKoMeHIalusiM

Ilepeyenn 001Ie00pa3oBaTEeILHBIX OPraHU3aNMii, HA 0a3e KOTOPbIX
IJIAHUPYeETCs co3aanue U pynknumonupoBanue IleHTpoB oOpazoBanus
€CTECTBEHHO-HAYYHOM M TEXHOJIOTHYeCKOM HanpaBjeHHOCcTel «Touka pocra»
B roay B pamkax ¢eaepajbHOro npoexkra «CoppeMeHHasi HIK0JIa»

HAIlUOHAJBbHOI'O IIPOCKTA <<06pa3OBaHI/Ie» B (HCZMMQHO@&HMB
cyovexma Poccuiickoti @edepayuu)
Ne | HaumeHoBaHue HaumeHoBanue IOpuanyeckn | YnciaenHoct | MajgoKoOMILIEKTHA
n/ | MyHUIMOAJLHOr | 001e00pa3oBaTe/ibH H ajgpec b 00yualo- a1 (na/Her,
n | ooOpa3oBaHusl | Oii opraHM3anum, Ha | o0meoopa3o- uXxcst KOJIU4eCTBO
0a3e koTopoi BaTeJbHOI KJIACCOB-
IUIAHUPYeTCH OpraHu3auuu KOMILIEKTOB)
coznanue LlenTpa (mo ycraBy)
«Touka pocra»




IIpunoxenne Ne 4
k MeToau4ecKHM peKOMeHIauusAM

Tunosoe Ilojo:xxenue
o IlenTpe 00pa3oBaHusl eCTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HanpasJieHHocTell «Touka pocra» Ha 0a3e <waumeHnosanue
oduweobpazoeamenbHoil Opeanu3ayuu™>

1. OO0mue MoJI0KEeHUs!

1.1. DLentp o00pa3oBaHusi E€CTECTBEHHO-HAYYHOW U TEXHOJIOTMUYECKOMN
HanpaBlIEeHHOCTEH «Touka pocTay Ha 0aze <HaumeHOBaHUe
obweobpazoeamenvHol opeanuzayuu>  (nanee - lLleHTp) co3laH C IENbIO
pa3BuTusi y  OOydYalOmUXCS ~ €CTeCTBEHHO-HAYYHOH,  MaTeMaTHYeCKOH,
UHPOPMAIIMOHHON TPAMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO M KPEATUBHOTO
MBIIJICHUS,  COBEPIICHCTBOBAHHWS  HABBIKOB  €CTECTBEHHO-HAy4YHOW U

TEXHOJIOTHYECKON HAIIPaBJICHHOCTEH.

1.2. TlenTp He sBISETCS IOPUAMYECKUM JIMUOOM M JCHUCTBYET JJIA
JOCTHKEHHUs]  YCTaBHBIX  LeNell  <waumeHnosanue  06weodpazo8amenvbHoll
opeanuzayuu> (nanee — YUpexAeHHE), a TaKKe B IEJAX BBINOJIHEHUS 3a/1ay U
JNOCTHKEHMsI  IIOKas3aTeJled W pe3yibTaTOB  HAIMOHAIBHOIO  IPOEKTa
«O6pazoBaHue».

1.3. B cBoent pesarenpHOCcTH LleHTp pykoBoxactByercs @PenepanbHbIM
3akoHOM Poccuiickoit @eneparnuu ot 29.12.2012 Ne 273-03 «O0 006pa3zoBaHuu B
Poccuniickonn denepanumny, , JDYTUMH HOPMATHMBHBIMH JTOKYMEHTaMU
MununcrepcTBa npocsemeHuss Poccuiickoin @enepanuy, WHBIMU HOPMATHUBHBIMU
nmpaBoBbIMM  akTamMu  Poccuiickot ~ @enepaunu, nOporpaMMoOM — pa3BUTHS
<HaumeHOB8aHUe 00UEOOPA306AMENLHOL  Op2aHU3ayuu>, IUIAHAMH pPadoTHI,
YTBEPKJICHHBIMU yUpeAUTENIeM U HacToss M [lonoxxenuem.

1.4. IeHTp B CBOEW JEATEIBHOCTH MOJYUHSAETCS PYKOBOJUTEIIO
YupexaeHus (IUpeEKTopy).

2. Heau, 3axaun, pyukuum aesreabHocTu LlenTpa

2.1. OcHoBHOI LEIbIO JIEATEeIIbHOCTH Llentpa SABJISIETCS
COBEpIICHCTBOBAHMWE YCIOBUI JJii MOBBIIIEHUS KayecTBa 0oOpa3oBaHMUs,
paciiMpeHusi BO3MOXKHOCTEH OO0y4arouIuxcs B OCBOCHHUM YYEOHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOM U  TEXHOJIOTMYECKOW  HAIIPaBJIEHHOCTEW, MPOTrpamMm
JOTIOJTHUTENBHOTO ~ 00pa30BaHMsI ~ €CTECTBEHHO-HAYYHOM U TEXHMYECKOU
HaIpaBJICHHOCTEW, a TakXKe JJi1 MPaKTUYECKOW OTpabOTKU y4yeOHOro marepuana
1o y4eOHbIM npeaMeTaM «DPusnkay, « XuMus», «buosorusy».

2.2. 3apavamu llenTtpa sBisroTCS:

2.2.1. peanuzanusi OCHOBHBIX OOIIEO0pA30BATENbHBIX MPOTPAMM [0

yaeOHBIM npeaMeTam €CTECTBCHHO-HAYYHOMH u TEXHOJIOTHUECKOH
HalpaBJICHHOCTEH, B TOM UHCJI€ B paMKax BHEYPOYHOH JEATEIBHOCTH
o0y4JaroImxcs;

2.2.2. pazpaboTka © peanu3alus pPa3HOYPOBHEBBIX JOMOJIHHUTEIHHBIX
0011e00pa3oBaTeNbHbBIX ~ IPOrPaMM  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU



HaIIpaBJIEHHOCTEW, a TAK)K€ HMHBIX MPOrpaMM, B TOM YHUCJIE B KaHHUKYJISIPHBIA
NEPHUO/I;

2.2.3. BOBJIeUCHHUE OOYYaIOIIUXCA U TMEJaroruyeckux pabOTHUKOB B
MPOEKTHYIO €SI TEIIbHOCTD;

2.2.4. opranu3anus BHEY4eOHON NEATEbHOCTH B KAHUKYJISPHBINA MEpUOI,
pa3paboTka U peajau3alus COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MIPOTPamMM, B TOM
yucie JUisl Jlarepeld, OpraHu30BaHHBIX O00pa30BaTEIbHBIMU OpraHU3alUsIMHU B
KAHUKYJIAPHBIN IEPHOJ;

2.2.5. noBbllieHHe  MPOGECCHOHAIIBHOTO  MAacTEpPCTBA  IMEarorMuYecKux
pabotHukoB  lleHTpa, peanu3ylOmMX  OCHOBHBIE U  JOIOJIHUTEIIbHbBIE
o011e00pa3oBaTeIbHbIC IPOTPAMMBI.

2.3. llenTp nns JOCTHXKEHHS LEIM W BBINOJIHEHUS 3ajady BIIpPaBe
B3aMMOJICCTBOBATH C:

- pa3nUYHBIMU O0pPa30BATEIbHBIMU OpraHU3alUAMU B (OpME CETEBOTro
B3aUMOJICHCTBUS;

- ¢ UHBIMU 00Opa30BaTEIbHBIMUA OPraHU3ALMAMH, Ha 0a3€ KOTOPBIX CO3/1aHbI
neHTpsl «Touka poctay;

- Cc (enepa’dbHBIM ONEPATOPOM, OCYIIECTBISIOMIMM  (QYHKIUU IO
UHPOPMALIMOHHOMY,  METOJMYECKOMY M  OpPraHM3alMOHHO-TEXHUYECKOMY
COIPOBOXICHUIO MEPONPUATUI MO CO3JaHHI0 M (PYHKIIMOHUPOBAHUIO IIEHTPOB
«Touka pocta»y, B TOM UYHKCIE MO BONpPOCAM TMOBBIIICHUS KBaIU(pUKALMH
NeJaroru4eckux pabOTHUKOB,;

- oO0yyarolMMHUCS Y POAUTENSIMU  (3aKOHHBIMU  MPEJICTABUTEIISIMHU)
oOy4Jarommxcs, B TOM YUCIE ¢ MPUMEHEHUEM TUCTAaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH.

3. Hopsaxok ynpasienus Llenrpom «Touka pocra»

3.1. PyxoBoauTenb YUpekJIeHUs U3JAeT JIOKAJIbHBIM HOPMATHUBHBIN aKkT O
Ha3HaueHun  pykoBomutenss  LleHtpa  (KypaTopa,  OTBETCTBEHHOIO  3a
GyHKIMOHUPOBAHUE U PA3BUTHE), a TaKKe O co3naHuu LleHTpa M yTBepKICHHUH
[Tonmoxenue o nesrenpHOCTH LleHTpa.

3.2. PykoBomutenem lleHTpa MOXeT OBITh Ha3HA4Y€H COTPYAHHUK
YupexaeHus u3 yncia pyKOBOSIINX U MEJarOTHYECKUX paOOTHUKOB.

3.3. PyxkoBoaurens LlenTpa o0s3aH:

3.3.1. ocymiecTBIsATh ONIEPATUBHOE PYKOBOJICTBO LeHTpOM;

3.3.2. npeacraBnATh  uHTEpechl  LleHTpa MmO  JOBEpEHHOCTH B
MYHULIMNAIBHBIX, TOCYJApPCTBEHHBIX OpraHax peruoHa, OpraHu3aluiax s
peanvszauuu ueneu u 3anad Lienrpa;

3.3.3. orunthiBaThCs nepen PykoBoaureneM YUpekIEeHHS O pPeE3yibTaTax
pabotsl LlenTpa;

3.3.4. BBINIOJHATH VIHBIE 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIATENILCTBOM, YCTaBOM YUPEXKIACHHS, JOJDKHOCTHOM HWHCTPYKLHMEH U
HactosiuM [lonoxxenuem.

3.4. PyxkxoBoaurens LleHTpa Brpase:



3.4.1. ocyliecTBIATh pacCTaHOBKY KaapoB lLleHTpa, mpuem Ha paboty
KOTOPBIX OCYIIECTBIISETCS MPUKA30M PYKOBOJIUTEIS Y UPEKICHNUS;

3.4.2. 1O COINIACOBAaHUIO C PYKOBOJUTEIEM YUPEXKICHUS OPraHU30BBIBATH
y4eOHO- BOCIHUTATEIbHBIM Tpoliecc B LleHTpe B COOTBETCTBUM C LEISMU U
3amadyamu L{eHTpa 1 OCyIEeCTBIATh KOHTPOJIb 32 €T0 peAIN3aLNEH;

3.4.3. oCylIeCTBIATh MOATOTOBKY OOyYalOIIMXCA K YYaCTHIO B KOHKypcax,
OJIUMITUAJIAX, KOHPEPEHIUAX U UHBIX MEPONPUATUAX MO MPO(UIII0 HAIPaBICHUM
nestenpHocTH LleHnTpa;

3.4.4. 10 COINIACOBAaHHUIO C PYKOBOJMTENEM YUPEXKICHHUS OCYLIECTBISAThH
OpraHW3allMI0 ¥ TPOBEACHUE MEPONPHUATHH TIO0 NPOPWIIO HAIPABICHUN
nestenpHocTH LleHTpa;

3.4.5. oCcylIeCTBIATh UHBIE TTPaBa, OTHOCSIIUECS K JIeITeNbHOCTH LleHTpa n
HE TMPOTUBOpEYAIlMEe MeJIsIM U BUJAM JIESITEIBHOCTH  00pa3oBaTEIbHOMN
OpraHu3alyu, a TAKXKe 3aKoHoAaTeNbCTBY Poccuiickoint denepanni.



Ipuioxenue Ne 5
k MeToau4ecKHM peKOMeHIauusAM

PexomeHaanuu 1o MCMOJIb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
odopynoBanus IlenTpa «Touka pocTa) npu peanuzanuu NporpamMm
€CTeCTBEHHO-HAYYHOM U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

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

[TpuHIIMTT MPEEeMCTBEHHOCTH CHUCTeM oOopymoBanus. OOopymoBaHHe IS
MIPOBEICHNS] YUEHUUYECKUX TMPAKTUUECKUX PadOT SIBISETCS OOIMMM IJisi YPOBHEH
OCHOBHOTO OOIIEr0 U CpelHero oodiiero odpa3oBaHus. B cucTeMe HariasaHbIX
CpeACTB OOy4YeHUS U JEMOHCTPALMOHHOTO OOOpYAOBaHUS HMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIKEe JUIsi OCHOBHOIO OOIIEro M CpeIHero oOmiero oopa3oBaHUs.
[MudpoBas mnabopaTopus U O00OpYyAOBaHHE OOIIETO HA3HAYEHUS TO3BOJISIOT
oOecreynBaTh JIEATEILHOCTh OOYYAIOMIMXCS KaK B OCHOBHOW, TaK M B CTaplel
IIKOJIE, 2 B COBOKYITHOCTH C IIU(POBBIMHU JIA0OPATOPUSAMU 110 (HU3UKE, OMOJIOTHH U
XUMHUHU — TIPAKTUYECKYIO JICSITEIIBHOCTh B pAMKaxX M3y4€HHUs €CTECTBEHHOHAYYHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YPOBHE.

[IpuHIUn coueTaHus KJIACCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUU U
crioco00B AKCIEPUMEHTAIILHOTO UCCIeI0OBaHUs sBJIeHUN. B coctaB 00opyaoBaHus
BXOJAT KJIACCHYECKHE CpEACTBAa M3MEpeHUs (HampuMmep: JUHAMOMETPHI,
CTPEJIOYHbIE aMIEPMETP M BOJBTMETP) M LHUQPPOBbIE NPUOOPHI (HAIIPUMED:
nudpoBbie BeChl, CeKyHI0Mep) U natuyuku. CoOJtoeHue 3TOro MpUHIUIIA UMEET
0co00€ 3HaYEHHUE AJI1 YPOBHS OCHOBHOI'O OOILIEro oOpa3oBaHus, MOCKOIBKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CIOCOOAMH U3MEpeHUsS (PU3NYECKUX BEIUYHH,
dbopmupyeTcss TTOHMMaHUE TPUHIIMIIOB JEHCTBUS AHAJOTOBBIX H3MEPHUTEIbHBIX
npubOpoB U obOecrmeurnBaeTCsl Mepexo]l K HCIOJb30BAaHUIO WHCTPYMEHTOB
1M dpoBoit TabopaTopuu.

[IpuHiun mnpuopuTeTa YYEHHYECKOTO OKCIEPUMEHTA i peaau3aluu
CUCTEMHO-JICATEILHOCTHOTO TMOAX0/a. Peanu3anus CUCTEMHO-IEATEIbHOCTHOTO
noaxo/aa B OOyYeHUM €CTECTBEHHOHAYYHBIM IpeAMeTaM Oa3upyeTcsi B MEPBYIO
ouepellb Ha BOBJICYCHHH OOYYaIOMIMXCA B TMPAKTUYECKYIO IEATEIHLHOCTH TIO
MPOBEJICHUIO HAOI0IeHUH U onbITOB. [[03TOMY 3HAUMTEIBbHAS YaCTh HAOIIOACHUIN
U ONBITOB, KOTOpPhIE B TPAAUIIMOHHOW METOJWMKE Tpeajaraiich Kak
JIEMOHCTpAIlMOHHBIC, TIEPEHECEHbl B pa3psA]l ydeHudeckux pador. Cremyer
OTMETHTh, YTO B HACTOSIIECEC BpEeMs HM3y4YCHHE (U3HKH, XUMHH W OHOJOTHUU B
OCHOBHOHW IIKOJiE¢ W Ha 0a30BOM ypOBHE CTapIIeH IIKOJBI OPUCHTHUPYETCS Ha
OCBOCHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH, KOTOpOe HAET dYepe3 pa3BUTHE
CIIOCOOHOCTEH yYaluxcs aHAIM3UPOBATh Pa3HOOOPA3HYIO €CTECTBEHHOHAYYHYIO
uH(OPMAITUIO ¥ UCIIOJIH30BATh MOJTYUYEHHBbIC 3HAHUS JUIsl OOBSICHEHUS SBJICHUNA U
MPOIIECCOB  OKPYXKAIOIMIETO MHUpPa; TOHHMAaTh OCOOCHHOCTH HCIOJIb30BAHUS
METO/JIOB €CTECTBO3HAHUS [JI1 TIOJYYCHHUS HAYYHBIX JIAHHBIX; MPOSIBISTH
CaMOCTOSATEILHOCTh CYXJCHUHW W TIOHMMATh POJh HAYKH M TEXHOJIOTHYECKUX
WHHOBAIIMY B Pa3BUTHU OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX MCCIICIOBAHUN



U UX CBA3b C HAallUM MaTEPHAIBHBIM OKPYXKEHHUEM M COCTOSIHUEM OKpY KArOUIEH
cpenbl. OpueHTanus Ha €CTECTBEHHOHAYYHYIO IPAMOTHOCTD MPEAIONIATraeT aKIEeHT
Ha METOJIOJIOTHIO HAYKH U HANPSIMYIO CBA3aHO KaK C OOLIUM YUCJIOM YYCHUYECKUX
ONBITOB B KypCax €CTECTBEHHBIX HAyK, TaK MW HaNpaBICHHOCTHIO HX Ha
dbopMHpOBaHUE CAMOCTOSITEIbHOCTH JEUCTBUI MpU NPOBEICHUU HAOIIOACHUM,
VM3MEpPEHUH U UCCIIEOBAaHUM.

Hcnonb3oBaHue CpeACTB HAISAHOCTH M y4eOHOTO 000pyIOBaHUS B
y4eOHOM TIPOIIECCE HAMPaBICHO Ha BBIMOJHEHUS CIEAYIOMMX (DYHKITHI:
o0ecnieunBalOT 0ojiee MOJHYI0 U TOYHYI0 MHGOpPMAIMI0 00 M3y4yaeMOM SIBICHHUH
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TOBBIINICHHUIO KauyecTBa OOYUCHWS,
MIOMOTal0T B MAKCUMAaJIbHON Mepe pa3BUTh NTO3HABATENIbHBIE HHTEPECHI yUALTUXCS;
MOBBIIIAIOT YPOBEHb HAISAHOCTA M JIOCTYIHOCTH OOYYEHUS; YBEJIMYUBAIOT
00BEM CaMOCTOSTENIbHOM pabOThl y4YallMUXCS HA YPOKE U BHEYPOUYHOU
JEATEIIbHOCTH; CO3/Ial0T YCJIOBHUA ISl OPTaHU3ALMHU MPAKTUKO-OPUEHTUPOBAHHON
IIPOEKTHOM M MCCIEN0BATEIBCKON JEATEIBHOCTH; JAOT BO3MOXKHOCTh JOCTYITHEE
U TIy0Xe pacKkpbITh COJEp)KaHUE Y4eOHOro Mmarepuaia, CIOCOOCTBYIOT
(GOpMHUPOBAHUIO Y YUAIIUXCS TTOJIOKUTEIIBHBIX MOTUBOB O0YUYECHUSI.

Baxuenmen wuacteto ocHamenus lLlentpa «Touka pocray sBisercs
nudposas gaboparopus, NEpeyeHb JaTYMKOB KOTOPOM MO3BOJSET HMCIOJIb30BATh
3Ty JabOpaToOpui0 MPU M3YYCHUH (PU3UKH, XUMUU W Ouojorud. BBeneHue B
IIKOJBHBIA SKCIEPUMEHT HUQPPOBBIX MATUUKOB MJI PETUCTPALIMU Pa3JTHUUYHBIX
BEJIMYMH M BO3MOKHOCTH HCIIOJB30BaTh KOMIBIOTEP (CMapT(OH WM TIIAHIIET)
JUTSL pacdyeToB U O(POPMIIEHUS PE3YJIHTATOB OMBITOB, TO3BOJISET MEPEHTH HA HOBBII
KA4YECTBECHHBIN YPOBEHD IPOBEICHUS U3MEPEHUI, YIIPOCTUB MPOLIECC U3MEPEHUMN U
MOBBICUB WX TOYHOCTh. [losiBneHne 1u@pPOBBIX TEXHOJOTUHA B JAOOPATOPHBIX
paboTax TMOBBINIAET HMX AaKTyaJlbHOCTh W MPHUBJIEKATEIBHOCTH B CO3HAHUU
COBPEMEHHOI0 IIKOJIbHUKA, YCUJIMBAET HAIJISIAHOCTh KaK B XOJE OIBITOB, TaK U
npu oOpabOTKe pe3ysbTaTOB C HCIOJb30BAHHUEM MPOrpaMMHBIX cpeacTB. Jlis
HKCIEPUMEHTOB MO OMOJIOTMH U XHMHUHU 3TO SIBISIETCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/ICHUN U OTBITOB K KOJTUYECTBEHHBIM dKCIIEPUMEHTAM.

Hcnonp3oBanue nu@poBoi 1a00paTopuu CyIIECTBEHHO U3MEHSET MOAXO b
K IPOBEACHUIO U JEMOHCTPALMOHHBIX, U YYEHUYECKUX OIIBITOB!

Hcnonp3oBanrne mHUQPPOBBIX JAaTYAKOB B KAYECTBE H3MEPUTEIHHBIX
WHCTPYMEHTOB M3MEHSET TOAXOAbl K TPOBEJACHUIO TMPSIMBIX H3MEPECHUI
(bU3HYECKUX BEJIIMYUH.

TpaguuMOHHO B  KayecTBE CPEIACTB M3MEPEHUS  HCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXHbIE BECbl W PA3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPETIOUHbIE MTPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanne HUQPPOBBIX JaTYUKOB IMO3BOJIET HA COBEPUIEHHO IPYrom
KaUE€CTBEHHOM YPOBHE IPOM3BOAUTH W3MEPEHHS BPEMEHH, PACCTOSHUS, HMETh
BO3MOXKHOCTh PETHCTPUPOBATh M HAOMIOAATh W3MEHEHHWE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIEpaTypa, 3JEKTPUIECKOE HANIPSIKEHUE, CUJla TOKA U T. 1.

OTU BO3MOXKHOCTH TMO3BOJIAIOT, HapuMep, Ha YpoKax (PU3UKU C BBICOKOM
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0oCs] HEPAaBHOMEPHO,
Ha0I01aTh B AMHAMHKE MPOIECC 3JIEKTPOMArHUTHON MHAYKIWHU, BOSHUKHOBEHHE



U W3MEHEHHE WMHIYKIIMOHHOTO TOKa, HCCIEJOBaTh H3MEHEHHE TEeMIepaTyphl C
TEYEHUEM BPEMEHU B MIPOIIECCE YCTAHOBJICHHS TETIOBOTO PABHOBECUS U T.1I.

Ha ypokax Guosioruu nosiBisieTcst BO3MOXKHOCTb MOTYYUTh KOJUYECTBEHHBIE
JTAaHHBIE TIpU MPOBEACHUM ONBITOB, HANPUMEp: MNPU OINPEACTICHUH (HAKTOPOB,
BIIUSIIOIINX HA CKOPOCTh Ipoliecca (POTOCHHTE3a, MPU U3YUYECHHUH JbIXaHUs KOpPHEH
U JIUCTHEB, MPU UCCIICAOBAHUH YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XuMuu Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOJAT MPAKTUUECKHE
paboTHI MO U3YyUYEHUIO MPOIIECcca AIEKTPOIU3a, HCCIEAOBAHNE K30TEPMUUECKUX U
HAOTEPMUYECKUX PEAKIM, TEIIoBOro 3¢¢ekra ropeHus TommuBa U T. A. C
UCTIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEICTB MOJOOHBIE M3MEPEHUS
BBITIOJIHUTh HEBO3MOXKHO. OTHAKO, MPH Tiepexoae Ha IUGPOBYIO J1abopaTopuio B
TEMaTHYEeCKOM IIJIAaHUPOBAHUM HEOOXOAMMO TMPEAYCMOTPETHh JAOMOJHUTEIBHOE
BpeMs i1 oOydeHHs paboTe ¢ AaTYhKaMu, BKIOYasi COOPKY IKCIIEPUMEHTAIBHOM
YCTaHOBKH C JaTYMKAMM, CHSATHE MOKa3aHUI ¢ 9KpaHa KOMIIbIOTEPA, ONpEACIICHUE
IIOrPETHOCTEN U3MEPEHUM.

Jnsg paboTbl ¢ HUPPOBBIMH JaTYUKAMU HCHOJIB3YETCS CHEIHAIBbHOE
nporpaMMHOe 00ecrieYeHHe, YCTaHOBIIEHHOE Ha KOMIbIoTep. il KOMMyHHKAIH
UMPOBBIX JATYMKOB, 3alUCH W XpaHEHUs HMHQPOpMallMU, MOJYYEHHOH C UX
OMOIIbIO, LU(pOBas 1abopaTOpUsi UCHOIB3YETCSI B KOMIUIEKTE ¢ HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJIEHHBIM IPOTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp30BaHne KOMMBIOTEPHOH (QOPMBI  PETUCTPALMU  MOJTYYCHHBIX
3HaYCHUH ¥ TOCTPOEHHUs TpauKOB M3MEHSET TOIXOAbl K O(POPMIICHUIO
Ja00pATOPHBIX U MPAKTUYECKUX PAOOT 00yJArOITUMHUCS.

JlaHHbIE, TOJTYYEHHBIE TPHU TMOMOIIM IH(PPOBBIX IATYNKOB, BHOCITCS B
DJIGKTPOHHBIE TAONHWIBI, YTO TMO3BOJSIET CTPOUTH TpadUKH 3aBUCHMOCTEH
UCCIIEyeMbIX BEIMYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpadukos
JienaTh BBIBOJIBI O XapaKTEpe 3aBUCUMOCTH BEIUYMH OT BPEMEHU WJIHM JIPYTUX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE I1ienecoo0pa3Ho o00y4yaTh MPOBOAMTH
anmpOKCUMAIUIO BEIOPAaHHBIX TOYEK UTOrOBOM rpapuuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMAaTHU3UPOBATH PYTUHHBIE
OpoUeAypbl  3alloJIHEHUS  TaOJMIl, BBIIOJHEHHE OJHOTHIHBIX  PacyeToB,
noctpoeHusi rpadukoB. lludpoBas Qoroxkamepa mosBosser choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAIBHYIO YCTAaHOBKY M NPHKpenuTh (ororpaduio B
ANEKTPOHHBIN 0TYeT. Takum 00pa3oM, OCYIIECTBISIETCA Mepexoa K 0(OpMIICHUIO
DJIGKTPOHHOTO OTYeTa O TPOACTAHHOM OKCIEPUMEHTE, TPOCKTHOW WM
HCCIIeI0BaTENbCKOM padoTe.

B0O3MOXHOCT,  UCTHONB30BAaHUS  BUIACOHAONIONEHUS 33  IMPOILIECCOM
BBITIOJTHEHHSI TPAKTUYECKUX pPabOT o0OyJaromMMHUCS HW3MEHSIET TMOAXOIbl K
OLICHMBAHUIO PaldoT.

DNEKTPOHHBIA OTYET O TMPOJICTAHHOW MPAKTUYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIIEHHON (oTorpadueit, KoTopasi Mo3BOJSIET OIICHUBATD
IPAaBUWIBHOCTh COOPAHHOM SKCIIEPUMEHTAJIbHOW YCTAHOBKHM, OoJiee IMOJIHO
ONpEAENsATh MOJHOTY M  TPaBWIBHOCTh  MPOJEIAHHOTO  HCCIEIOBaHMUS,
aHAJIM3UPOBATh JOCTOBEPHOCTH MPEJCTABICHHBIX IKCHEPUMEHTANbHBIX JaHHBIX.
[Ipy OJHOBpEMEHHOM BBIMOJIHEHUM PAa3HBIMU TpyNIamMu OOYYarOIIUXCS Pa3HBIX



UCCIIEIOBATENbCKUX pabOT 11e1Ieco00pa3HO MCMOJIb30BaTh BHUIE03AMUCH BCETO
xojga pabor. B »TOM cilydae OIIEHMBAThCS MOTYT HE TOJBKO MPEIMETHBIC
pe3yibTaThl, CBSI3aHHBIE C TIPOBEJICHUEM KOHKPETHOTO SKCHEPUMEHTa, HO U
KOMMYHUKATHUBHBIE W  PETYJSTUBHbIC JCHCTBUA: IUJIAaHUPOBaHUE PalOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPpPEKIHs IIaHa paboOThl, KOMMYHHUKAIUS B
COBMECTHOM JeATEIbHOCTH, HaMuuue (WM OTCYTCTBHE) KOH(MIUKTOB U CIOCOOBI
UX pelIeHusl.

Hcnonp3oBanne MuppoBbIX 1a00paTOpuil CYIIECTBEHHO PACIIUpPSIET CIEKTP
BO3MOXXHBIX OIIBITOB M HCCIEAOBAHUNA, OCOOEHHO 53TO KacaeTcs W3YYCHHS
OMOJIOTHU U XUMUHU.

Pacmmpenue cmekTpa BO3MOXKHOCTEH MOXKHO MPOUJUTIOCTPUPOBATH Ha
npUMepe W3YYCHHsI DIIEKTPOMATHUTHOW WHAYKIUMH B Kypce ¢usuku. [lpu
UCTIOJIb30BaHUU CTPEIIOYHOTO aMIepMeTpa TPAJAUIIMOHHO HAOIOMAI0OT UL (aKT
BO3HMKHOBEHHUSl MHIYKIMOHHOTO TOKAa B TIPOBOJHUKE M HW3MEHEHHUE €ro
HapaBJICHUS TIPU U3MEHEHUH CKOPOCTH BHECEHUSI MarHuTa WM €ro MOJSPHOCTH.
Hcnonp3oBanue nuppoBOro AaTyuka Mo3BOJIAET MOMyduTh ocuuuiorpammy 2J(C
UHAYKIIUY, BO3HUKAIOIIEH B KaTyIIKe, IPHU MPOJIETE Yepe3 Hee Mar’ura. JTo
NO3BOJIAIET CpaBHUBAaTh 3HaueHHs MakcuMmalbHbiX JJIC mpu mnponere yepes
KaTylIKy MarHuTa ¢ pa3HbIMM CKOPOCTSIMH U C Pa3HOH MOJSPHOCTHIO,
aHaJIM3UPOBATh BUJ HOJy4YEeHHOU 3aBHCHUMOCTH, KOHCTPYHPOBATh
OKCIIEPUMEHTAIBHBIC 3a]]a41 TT0 U3YUCHHIO DJIEKTPOMATHUTHON MHAYKIIUU.

[udposas mabopatopusi MO3BOJSAET OPraHU30BATh MPOEKTHYIO M y4eOHO-
UCCIIEIOBATENBCKYIO JESTEIBHOCTh IMKOJPHIUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYpPOUYHOI AesTtenbHOCTH. Hammuue pasHooOpa3HbIX HU(POBBIX AATYMKOB JACT
BO3MOXXHOCTh TPOBOJUTH CaMble pPa3HOOOpa3HbIE HCCIICOBAHMS, OMUPAsICh Ha
WHTEpechl o0ydaronuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH WCCIIETOBAHHUS
HKOJIOTUYECKON HAINpaBJIEHHOCTH IO BBISABICHUIO (AKTOPOB  3arps3HEHUs
OKpY>KaroIllel cpesibl, U3yUYEeHHUIO 3KOJIOTHUYECKOI0 COCTOSHUS MMOMEIICHUN 1IKOJIbI,
NOYBbI, BO3JyXa B HAaceJIeHHOM NyHKTe M T.1. MccnenoBaTtenbckue pabOThHI C
UCIOJIb30BaHUEM IU(POBBIX TaTYMKOB 1€JIeCO00pa3Ho npeanarath yqamumcs 10-
11 xmaccoB B paMkax oO0s3aTeNbHOM JUIsi HMX HPOEKTHOM J1eATEIbHOCTH.
BbinosHeHNe TakuWX MPOEKTOB SBJSIETCS OCHOBAHUEM JUIsl OLIEHKHM HE TOJBKO
ypOBHSL C(HOPMUPOBAHHOCTH MPEAMETHBIX PE3yJIbTaTOB, HO HUTOTOBOM OILICHKH
JOCTHKEHHSI METallpPeIMETHBIX pPE3yJIbTaTOB OOYYEeHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHWBAIOTCS Kak B MpPOIIECCe TMPOBEIACHHS padOThHI, TaK U B MPOIIECCe
3alTUTHl TIPOEKTA WM MCCIEAOBAHUSA) M PETYIATUBHBIX (KOTOpPHIE OIICHUBAIOTCS B
MIPOIIECCE BHITIOTHEHUS MMPOEKTA).

OcHamienue sl M3ydyeHus: (PU3MKU MPEACTABICHO B BHJE O0OpPYAOBaHUS
JUISL IGMOHCTPALlMOHHBIX OMBITOB U O0OpYIOBaHMS AJii JTAOOPATOPHBIX padOT U
YUEHUYECKUX OIBITOB, BKJIOYas OOILIyI0 MJIi €CTeCTBEHHOHAy4YHOI'O IHUKJIa
udpoByro abopaToputo, a Takke MUPPOBYIO Jaboparopuro Mo ¢usmke (Kak
JIOTIOJTHUTEIBHBIN 3JIEMEHT JIJIs YTITyOJIEHHOTO U3YdeHUs (PU3UKN).

JleMOHCTpalnoHHOE o0opynoBaHue o0OecrieynBaeT  BO3MOXKHOCTH
HaOMroIeHNsT OONBIMMHCTBA M3YyYaeMbIX SIBIICHHWM, TPOIECCOB W 3aKOHOB. ITO
BO3MOXXKHO TPU ONTHUMAJIbHOM COYETAaHUM aHAJOTOBBIX M LU(POBBIX CPEACTB



HaOJI0IeHNS, aHaIM3a u3MepuTenbHol nHdopmanuu. Tak, Hanpumep, 7S Kypca
(GU3UKKM OCHOBHOM IIKOJBI €CTh BO3MOXHOCTbH JIEMOHCTPAIMHM KJIACCHYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajJeHue Ten B Tpyoke HrpioToHa,
JEMOHCTpalus JeHUCTBUA aTMOchepHOro AaBieHus, 3akoHa [lackans, u3MeHeHUs
o0ObeMa Tel MpU HarpeBaHUM (OXJIAXKIECHUU), IPUTHKEHUS MOJIeKyl U T.a1. Habop
M0 3JIEKTPOCTATUKE AT BO3MOXKHOCTh JEMOHCTPAIMU JIEKTPU3AIMH TEJ, 3aKOHa
COXpaHEHUS 3apAJia, JUHUN HAPSHKEHHOCTH AJIEKTPUYECKOTO OIS U T.JI. U MOXKET
MCITOJIB30BAThCA KAK 8 Kilacce MpH M3YUYEHUU JIEKTPOMArHUTHBIX SIBJICHUH, TaK U
B 10 Kyacce npu U3y4eHUM IEKTPOCTATUKH.

[Ipu mpoBeneHUM JOEMOHCTPAIIMOHHBIX OMBITOB JIOJDKHBI COOJIIOAATHCS
TpeOOBaHUS K MX HAIVISIHOCTH (ACHAs M TOHATHAs IIOCTAHOBKA OIbBITA),
BUJIMMOCTH [UIsl BCEX YydYalMxcd Kiacca (IIpU HaJU4YMM MEJKUX JeTaneu
UCIIOJIB3YETCSl MX YBEJIMYEHHOE M300paK€HWE NpH TOMOIIM BeO-KaMephl),
HMOLIMOHAIIBHOCTH U, MO BO3MOKHOCTH, 3aHUMATEIbHOCTH (IEMOHCTPAL[MOHHBIN
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC yUaIUXCs, CO3/1aBaTh MOTHBAIIMIO K M3yYEHUIO
npeaMera) M yOeauTeNbHOCTH (MOKa3blBaTh TOT 3((EKT, Ha JEMOHCTPALUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH).

OpHako peanuzanusi AESITEIBHOCTHOTO MOAXOAa B OOyuyeHUU (U3UKE
IIEPEHOCHUT AKLEHT C JEMOHCTPAllMOHHOTO J3KCHEPUMEHTAa HA YYEHUYECKUM.
Hampumep, 1mo MeXaHHMKE HCCIEI0BAHHE KHUHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMHKH, KOJIEOATEIbHBIX JBW)KEHHI IEPEHECEHO B YUYEHUYECKHM
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopyaoBaHus. [lpu wuzydenun
ANEKTPOJUHAMUKHN J1abOpaTOpHOE OOOPYIOBaHME TMO3BOJIAET MCCIENOBATh HE
TOJIBKO 3aKOHbI TIOCTOSIHHOTO TOKa, HO C HCIOJIb30BAHUEM KOMIIBIOTEPHOTO
ocuuiorpaga mo3BOJSIET MPOHAOIIOAATh M MCCIEAOBATh AJIEKTPUUYECKHUE LIETH
NEPEMEHHOr0 TOKa, OJIOK JUOJOB IMO3BOJSET HCCIEN0BATh BOJbTAMIIEPHBIE
XapakTepucTuku auona. Ilpu um3yueHunm onTuku jabopartopHoe 00OpyAOBaHHE
MO3BOJIAET U3YUWUTh 3aKOHbI T€OMETPUYECKOW ONTHUKH (IIPEIOMIICHHWE CBETa B
MOJIYIUJIMH/APE U MOJTyYeHUE N300paKeHHsI B TMH3aX) U MPOHAOII0IaTh OCHOBHBIE
SBJICHUSI BOJIHOBOM ONTUKHU (MHTEepdEpEeHIs U TOJSIpU3alusl), HCCIEI0BATh
nudpakiuio cBera (IudpakImoHHAs pelieTKa).

B coorBercTBUM ¢ mNpeAMETHBIMH pe3yjibTaTaMu OO0y4deHHs (u3UKe
000pyIOBaHUE ISl YUEHUYECKUX OIBITOB OOECIEUNBAET MPOBEACHUE CIICAYIOIINX
TUIIOB PabOT, CrPYNIUPOBAHHBIX MO BHJIAM JEATEIbHOCTH, HE3aBUCUMO OT HUX
TEMaTUYECKON PUHATICHKHOCTH:

1. TlpoBeneHue mnpsMbIX H3MEpPEHUN (PU3NYECKUX BEIUYUH (M3MEpPEHUE
Macchl, 00beMa JKHAKOCTH, TEMIEpATypbl >KHIKOCTH, CHIJIbI, CHJbl TOKa,
HaIpPsDKEHMS) C UCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEANOJIOKEHUN (MIPSMbIE U3MEPEHUs (PU3NUECKHUX
BETMYMH W CPaBHEHUE 3a/JIaHHBIX COOTHOIICHWH Mexay Humu). Hampumep:
MpoOBEpKa YCJIOBHM IUIaBaHWS TeJ, YCJIOBHI paBHOBECHs phluara W OJIOKOB,
3aKOHOMEpPHOCTEM  MOCJIENOBAaTEIbHOIO W MNApaJUIEIbBHOIO  COEIMHEHHUS
IPOBOJIHUKOB H T. 1.

3. Pacuer o noay4eHHbIM pe3yJibTaTaM MPSIMbIX H3MEPEHUI 3aBUCUMOTO OT
HUX napameTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe u3mepenus (B 10-11 kiaccax).



Hanpumep: yckopeHue Tena MNpu pPaBHOYCKOPEHHOM JIB)KEHUH, YCKOpPEHHUE
CBOOOJIHOTO MaJIEHUs, )KECTKOCTh MPYKUHBI, KOAP(HUIIUEHT TPEHUS CKOJIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTG U T. 1.

4. HaGmoieHue sIBICHUH M TTOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE)
no OOHapyXeHHI0 (aKTOPOB, BIUAIOIIMX HA MPOTEKAHUE JAHHBIX SIBICHUM.
Hanpumep: npsiMmosinHeHOE pacpOCTpaHEHHUE CBETA, AUCIIEPCUS CBETA; U3YUCHHE
CBOMCTB U300pa’keHU B INIOCKOM 3€pKaJie u T. II.

5. WccnenoBanre 3aBUCUMOCTH OJHON (PU3UYECKOW BEIMUYUHBI OT APYTOH €
IpeCTaBICHUEM PE3yJlbTaTOB B BUJE rpaduka W pacueTra MCKOMOTO MapameTpa.
Hanpumep: 3aBUCMMOCTH IMyTH PaBHOMEPHO IBIXKYIIETOCS Tela OT BPEMEHH
JBUKCHHSI TeNa; CHJIBI TPEHHUS CKOJIBXEHHUS OT CHJIBI HOPMAJIBHOTO JaBIICHUS,
KadyecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUTOIIAIA CONPUKOCHOBEHUS TEN, CUJIBl YNPYTrOCTH OT YAJWHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrPY)KEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO U T.J.

JIaGoparopHoe o0opyioBaHue oOecrnieunBaeT CaMOCTOSITEJIbHBIN
YUEHUYECKUN OKCIIEPUMEHT, KOTOPBIH MOXET HMETh pa3iuydHble (HOPMBI:
(bpOoHTaNBHBIN AKCIIEPUMEHT ((POHTANIbHBIE OMBITHI U J1A0OpaTOpHBIE PabOTHI),
paboThl  NPAKTHKyMa, Y4eOHO-HCCIIEAOBATEIbCKUE pabOThl U MPOEKTHI
AKCIEPUMEHTAIBHOTO Xapaktepa. [Ipm 3TOM HOPMaTHBHO-OOS3aTEIHHBIM BHE
3aBUCUMOCTH OT YpOBHSI H3yueHUs (GU3HKK (0a30BbIA WM yriayOJEHHBIN) H
oOpazoBaTeIbHON mMporpaMMbl (OCHOBHAas WJIM CPEIHSS IIKOJA) SIBISETCS
b poHTaNBHEIN dKCTIepuMeHT. IMEeHHO mocpeAcTBOM (DPOHTATEHOTO IKCTIEPUMEHTA
JIOCTUTAIOTCSl TPEAMETHBIE Pe3ylbTaThl DJKCIEPUMEHTAIBHOTO XapakTepa, a
yUYalIMMHCS OCBAaMBAIOTCS CHOCOOBI JEWCTBUIA, COOTBETCTBYIOIIME YKa3aHHBIM
BBIIIIE TISATH THIaM padboT. JlTabopaTopHbIil MPaKTUKYM I€71€CO00pa3eH TOJIBKO MPH
yIIyOJI€HHOM YPOBHE U3YUYEHHUS MpeaMeTa.

OnTuMalnbHbIM U1l JOCTHXKEHHUS IeJied TNpoBeACHUS (PPOHTAIBLHOTO
HKCIIEPUMEHTA SIBJSIETCSl TPEACTaBIECHUE J1Aa0OpPaTOpHOro OOOpYNOBaHUS H
MaTepuajoB B BUAE TEMATUYECKUX KOMIUIEKTOB IO MEXaHUKE, MOJICKYJSIPHOM
¢u3nKe, 3MEKTPUUECTBY U OnTUKE. Mcrnonb3oBaHME TEMAaTHUYECKUX KOMILJIEKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAKOTO BaXHEUIETO YMEHHUS, Kak Moa0op
ydanuMucs 00O0pyIOBaHHS B COOTBETCTBUM C IIENBbI0 HCCICIOBAHUS U3
U30BITOYHON HOMEHKJIATYPHI MPEIJIOKEHHOTO KOMIUIEKTA; TIO3BOJISET MPOBOIUTH
IKCIIEPUMEHTAIbHYI0 pabOTy Ha JI0OOM JTame ypoKa; YMEHBIIAeT TPYIOBHIE
3aTpaThl YYHTENs TIpU TIOATOTOBKE K YpOKam, IIOCKOJIbKY He TpelOyercs
MIEPEKOMITOHOBKA 00OPYTIOBAaHHS B COOTBETCTBHH C 33JJa4aMHi KOHKPETHOTO ypOKa.

[Ipy mnIaHMpOBaHWM MPAKTHYECKUX pabdOT BaXHO HMETh B BHUIY, YTO
IpeIMETHbIE Pe3yNbTaThl HKCIIEPUMEHTAIBLHOTO XapaKTepa MOTYT ObITh OCBOEHBI
TOJIBKO TIPHU OTITUMAJILHOM COYETAaHWU KPAaTKOBPEMEHHBIX ()POHTAIBHBIX OIMBITOB U
OJIHOYACOBBIX JIJAOOPATOPHBIX Pa0OT.

Baxnoe 3Hauenue wumeer TOT (HaKT, UYTO B COCTaB (PPOHTAIBLHOTO
000pyIOBaHUS HapsIly C aHAJIOTOBBIMH BXOAT U IIU(PPOBbIE CPEACTBA U3MEPEHUSI.
K HUM OTHOCSATCS 3MEKTPOHHBIN CEKYHIOMEp C JaTUUKAMH, JIEKTPOHHbBIE BECHI U



naTyukd  mu@poBod  maboparopuu. Takum  00pa3oM, TpU  MPOBEIACHUHU
(GpOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMATCA C
AIIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUN U BHIYUCIICHUH.

briok obopynoBanus sl yueHUUECKUX padboT mo ¢usnke chopMUpOBaH HA
0aze mepeuyHs oOOpYIOBaHUsS [JIsi MPOBEACHUS OCHOBHOTO TOCYAApCTBEHHOIO
sKk3ameHa 1o ¢usuke. McnonbpzoBanue npubOpPoB U 000PYI0BaHUS C €IUHBIMU IS
BCeX  OOydYaloIMXCS  XapaKTepUCTUKAMU  TO3BOJISIET  CTaHJAPTU3UPOBATH
IPOLEIYPbl BBINOJHEHUS HKCICPUMEHTAJIbHBIX 33aJaHUi Ha DJK3aMEHE H
00ecCneunTh HAICKHYIO OLIEHKY PE3yJIbTaTOB Ha OCHOBAHUU IKCIEPTHOM MPOBEPKU
0oTBeTOB oOyuatomuxcs. [Ipm 3ToM ocHOBaHMEM [JIsi BBIBOJA O MPABHIBHOCTH
IPOBENCHUSI JAHHOTO ONBITA SIBJISAIOTCS PE3YNbTaThl, MOJYYEHHBIEC YYalIUMUCS
MOCPEICTBOM MPSIMBIX U3MEPEHUN 3aJaHHBIX (PU3NYECKUX BEJTUYMH.

HaGop mnga 1npoBeneHHs OCHOBHOTO TOCYJAapCTBEHHOIO  3K3aMEHa
oOecrieunBaeT  pa3pabOTKy  HECKOJbKMX  OJIHOTHUIHBIX  3aJaHUd  TIpH
WCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBAaHMSI C Pa3HBIMU XapaKTEPUCTHUKAMHU.
OTOT MOJX0J 1LEeNeco00pa3HO MCIONb30BaTh U MPU MPOBEACHUM (HPOHTAIBHBIX
ONBITOB M JabopaTtopHbiX pabor. Hampumep, mpu mnpoBeAeHUU HCCIEAOBAHUS
3aBUCUMOCTH CHJIbI TOKa OT HANPSKEHUS MOKHO BBIICIUTH B Kilacce TPYIIIIHI,
KOTOpble OyAyT MNPOBOAUTH JAHHOE MCCIEIOBAHUE, MCIIONb3ys PE3UCTOPHI C
pa3HBIM CONpPOTUBIEHHWEM, W Jammnouky. [lo pe3ynbraraM MOXHO CpPaBHUTH
MOJIyYEHHbIE 3aBUCUMOCTH, OOCYAUTh TPaHUIIBI BBINOJHEHHs 3akoHa Oma g
y4dacTKa IeIH, ONPEAEIIUTh COPOTUBIIEHUSI PE3UCTOPOB.

CnemyeTr OTMETUTH, 4YTO TPH TPOBEJACHUH (POHTAIBHBIX OMBITOB U
7a00paTOpHBIX pabOT B OCHOBHOM IIKOJIE TPeOYyeTCs 3alucCh PE3YJIbTATOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM TMOrPEemIHOCTH. 37eCh MpHu
UCIIOJIb30BAaHUU TPAJAMIIMOHHOTO 000pynOBaHUS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AaAMIIEPMETPOB M BOJBTMETPOB aOCOJIOTHYIO
HOTPEIIHOCTh 11eJ1IeCO00pa3HO CBSA3BIBATH C ILIEHOM JelieHus Mpubopa, a MpH
nepexoae K HUQPPOBBIM HHCTpyMEeHTaM (IUGpPOBBIE BEChl U NATYUKU) YUUTh
paboTaTh ¢ OMUCAaHUAMH DJTUX MPUOOPOB, BBLACHAS JaHHbIE 00 aOCOIIOTHOM
HOTPEIIHOCTH, JIUOO MpeaIarath 3Ha4eHUe MOTPEIIHOCTH B TEKCTE 3a/laHUM.

[Ipu mnpoBeneHUM HCCIEAOBAHUS 3aBUCUMOCTEH OJHOW (pu3MUeCcKOn
BEJMYMHBI OT JPYyrod ydamiuecs: JOKHBI OCBOUTH MOCTPOCHHE TpaUKOB C
yKa3aHueM aOCOJIIOTHBIX MOTPEUIHOCTE, a IpU MPOBEICHUH padOT Ha MPOBEPKY
NPEINONIOKEHNH — yMeTh CpaBHHBATh 3HAUEHHUS JBYX MPSMBIX H3MEPEHHH C
y4eTOM a0COJIIOTHOW MOTPEUIHOCTH (HAlpUMeEp, IMyTEM CpaBHEHHUS WHTEPBAJIOB
MOJIyYCHHBIX 3HA4YeHM Ha 4yucioBod ocu). I[lpoBegeHwe wu3MepeHuil WU
uccinenoBanuii B kypce ¢usuku 10-11 kimaccoB HOMOTHSIOTCS HMCIOJIB30BAHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEN, yYallhecs OJKHBI HAyYWUThCS PACCUUTHIBATDH
OTHOCHUTEJIbHBIC TIOTPEIIHOCTH B MPOCTECUIIUX CIydasX MPSMBIX H3MEpPEHUN U
CpPaBHUBATb TOYHOCTh PA3TUYHBIX H3MEPEHUM.

OOpamaeM BHUMaHHE, YTO OIICHMBAaHWE JIAOOPATOPHBIX PAOOT TOJHKHO
0a3upoBaThCS, KaK U B KPUTEPUSX OLEHUBAHUS HKCIEPUMEHTAIbHBIX 33JaHUI
KUM OI'D, He Ha mnpaBWiIbHOCTH OQOpMIIEHHS oOT4eTa O pabore, a Ha



MPaBUJIBHOCTH NIEUCTBHM TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHUIO
MoKa3aHuil mpubopoB.

OcHamienue s M3yd4eHUs: OWOJOTHMU  TMPEJCTABICHO KOMILIEKTaMHU
JIEMOHCTPAIIMOHHBIX BJIXKHBIX IMPENnapaToB, repoapreB U KOJUICKIUN MO0 pa3HbIM
TeMaM Kypca OWOJOruu, a Takxke HudpoBoil nmabopaTopueld s MPOBEACHUS
npakTuyeckux padbot. Kpome Toro, npu uzy4eHun OMOJIOTUN MOKET HUCTIOIb30BaTh
nudpoBas nadopaTtopuss 1o OUOJOTUU (KAaK JOTOJHUTENbHBIA DIEMEHT ISl
yIIyOJIEHHOTO U3yUeHUs Kypca).

B yuebGHOM mpormecce yuwammecs MJODKHBI TMOJYYUTh BO3MOXKHOCTD
YyBCTBEHHOTO BOCTIPUSTHS U3y4aeMbIX SBJICHUN U 00heKTOB. OTHAKO M3ydaeMble
SBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPOM3BEICHBI
WU TIOKa3aHbl B y4eOHOM momernieHuu. B aTom ciiydae yueOHOe 0OOpyaoBaHuE
Ja€T BO3MOXKHOCTb WX BOCIIPOM3BECTH OIMOCPEAOBAHO, 4YEPe3 KOJIICKITHIO,
repOapHbIii JTUCT, MUKpOIIpEnapaT, MOJIeib, BUI€O(QparMeHT | T.I1.

Brnaxxueie mnpenapaThl TPENCTaBIAIOT CO0OW HATypajbHbIE OOBEKTHI,
CMOHTHPOBAaHHbIE HAa CTEKJISIHHOW IUJJAaCTUHKE U OMNYIICHHbIE B CTEKJISTHHBIN
HUJIMHAP C KOHCEPBUPYIOIIEH KUAKOCTHIO, JTUOO MPE/ICTABICHHBIE B TUIACTHKE.
3nech mpejiaraloTcsl TOTalbHBIE Mpenapathbl, MO3BOJISIONINE H3y4aTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHbr 6000BOro pacteHus ¢
KiryOeHbkaMmny», «l ajtoka»); aHaTOMUYECKUE MpernapaTsl, MpeaHa3HAYCHHbIC IS
W3Y4YCHUS BHYTPEHHETO CTPOEHHWS OpraHW3Ma WM €ro OpraHoB (HampuMmep:
«BHyTpeHHee CTpoeHWE JIATYmIKN», «BHyTpeHHee CTpoeHWE MTHIIBIY);,
OuWoNornuecKkue TMpenaparbl, MalONUMe MPEICTaBICHHE O CTaausX pa3BUTHS
opranuzMa (Hampumep: «Pa3BuTHEe KOCTHUCTOW pBIOBI», «Pa3BUTHE KYpHIIBD).
Brnaxxaple mpemapaThl MCHONB3YIOTCS KaK pa3fgaTOYHBI MaTepuail B IPOIecce
JEMOHCTPAIMKA TP M3YYCHHH HOBOTO MaTepHaia Wid B IMPOIECCE BBITTOJHCHUS
MPAKTUYECKUX 3aJ]aHuM, pa3pabOTaHHBIX HA X OCHOBE.

I'epbapun — coOpaHHEe TPECCOBAHHBIX, 3aCYIICHHBIX PACTEHUN WM HX
yacTel MOMOTaroT U3y4aTh pacTeHHE B KaOMHETE M y3HABaTh €ro B IMPUPOJE, a
repOapuzanys — HanboJee MpOoCToi crocod COXpaHEHUsSI PACTEHUN W UX YacTel B
TEUEHUE [JIMTEIBHOTO BpeMeHU. B mepeuHe mnpejyiaraercs CHCTEMaTHYECKUI
repOapuii (Hampumep, «OCHOBHBIE TPYNIBI pacTeHHi») M repOapuii mo ooIiei
Owonornn  (KOTOPBIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  HU3MEHYUBOCT,
UCKYCCTBEHHBI OTOOp, CHCTEMAaTHYECKHE KaTerOpHMM W BHUA000pa30BaHUE,
JTUBEPICHIIMS W KOHBEPI'CHIUS, TOMOJIOTHYHBIC W aHaJIOTUYHBIC OPTaHBHI,
pYyIUMEHTAapHbBIE OpraHbl, apomopdo3, wuauoamanTanus (EHOTHI W TEHOTHII,
MOJIATIONINSI, OTHAJCHHAs THOpUIW3ANMs, B3aMMOJCHUCTBHE pPACTCHHH C
a0MOTHUYECKUMH (DAKTOpPAMU CpeJibl, B3aUMOJICHCTBUE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epObapHblii MaTepuanq HMCHOJB3YIOT KaK pa3faTOYHBINA
MaTepuan A JIEMOHCTpAaIlMid W3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUI MPHU 3aKPEIUICHUN MaTepHaia WA JUATHOCTUKHU YIeOHBIX
pE3yNbTATOB.

Taxxke TpeacTaBIeHbl KOJUICKITMU — HAOOPHI TMPEAMETOB WM BEIIECTB,
no00paHHBIX MO ONpeAeNeHHbIM Npu3HakaM. OO0beKTaMHM HX MOTYT OBITh
pacrpaBieHHbIE M  3acCyllIEHHbIE HACEKOMBIE, PAaKOOOpa3HbIE, PAKOBHHBI



MOJUTIOCKOB, OTIEIbHBIC YACTH CKEJIETOB JKMBOTHBIX. B KOJJIEKIMSIX COYETAIOT
HaTypajbHble OOBEKTHI C WX M300pa’KEHHWEM B BUJE PUCYHKOB WM MYJSKEH —
umutauui. [lpemnoxennsie B mepeyHe MOP(OJOTHYECKUE KOJUICKIUU JaloT
MPEICTABICHUE O BHEIIHEM CTPOECHHWU OPraHOB WM WX 4YacTeH, IMO3BOJISIOT
MPOBOJIUTH CPaBHEHHUS OOBEKTOB, BBISICHATH UX OOIME YEPThl U YEPTHI Pa3IUuMsl
(manpumep: «IIpeactaBuTenu OTPsSIO0B HACEKOMBIX» U JIp.); OOLICOMOIOTUYECKUE
KOJUICKIIMU TIO3BOJISIIOT  BBISICHATH B3aUMOCBSI3M B OPraHMYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, MPOCICKUBATH OOIIEONOTOTHICCKUE
3aKOHOMEpHOCTH (Hampumep: «I[IpuMepsl 3amUTHBIX MPUCIOCOOJICHUN Yy
HaceKoMbIX»). Komneknuu, kak W TepOdapum, HWCHOJIB3YIOT KaK pPa3gaTOYHBIN
MaTepuan IS JIEMOHCTpAaIlid HW3y4aeMbIX OOBEKTOB, [JIsi  BBITOJTHCHUS
MPAKTUYCCKUX 3aJaHUi MPU 3aKpEIUICHUH MaTepHaia WIH JUATHOCTUKHM YIeOHBIX
pe3yIbTaTOB.

O3HaKOMJICHHE YYalIuXcsl C MHUKPOCKOIUYECKUM CTPOCHUEM JKHUBBIX
OpraHM3MOB — OJ[HA W3 TJABHEWINUX 3a]a4 HAyKH, IMO3BOJSIONIUX TMOJBECTH
IIKOJIbHUKOB K TOHMMAaHHUIO €AMHCTBA OpraHMYecKoro mupa. /s mpoBeneHwus
7ab0opaToOpHBIX paboT B HHU(PPOBYIO JA0OPATOPUIO BKIIOYEH MHKPOCKOI, a B
KOMILJIEKTE MOCYAbl U 000pYAOBaHMS 00IIETr0 HA3HAYEHUSI UMEIOTCS HEOOX0IUMOe
OCHAIIIEHUE JUTsl POBEJICHUS 1a00paTOPHBIX padoT.

[udpoBas  maboparopust  BKIOYAaeT HaOOp  JUJII  U3TOTOBJICHUS
MUKporpenaparoB. CBexue TMpenapaTsl HM3TOTABIMBAIOT 11 HEMEIJICHHOTO
paccMmoTpeHus. K HUM OTHOCSTCA KUAKOCTHBIE (O0BEKTHI OOBIYHO MTOMEIAIOTCS B
BOJY, a TIpemnapaThl COXPAHIIOTCS B TCUCHNE HECKOJBKHX JHEH), cCyxue (Hampumep,
YaCTUIly TNTHYBETO TIepa, MPOCTO TIOJIOKUTh Ha TMPEIMETHOE CTEKIO |
MHUKPOCKOITUPOBATh), JKUBBIC TMpernapaThl (Ma3kd — KaIulk JKHJIKOCTH, HalpuMep
KpOBH) W BUTaJIbHBIC TIpemaparbl (KOTOPHIE WCIONB3YIOTCA IS HM3YyYCHHS
MaJIOKJIETOYHBIX  OOBEKTOB  (IPOCTEUIINX, KOJOHHM  BOJOpPOCHEH),  JIs
HaOmoneHus: ABvxkeHus: (Tydenbku, ameOwl). [IpuroroBieHne Mukpompenapara
BbIPA0ATHIBACT Y y4YaIlErocsl HABBIKA CAMOCTOSITEILHOM pabOThl, aKTUBU3UPYET UX
MO3HABATENIbHYIO JIEATETLHOCTh M 3HAKOMHUT C TEXHUKOW M METOJUKOW HAy4HOTO
ucciaenoBanus. B 1mudpoByro 5aboparopuio BKJIIOYEH Takxke U HabOp
MUKPOIPENapaToB, KOTOPBIA COJAEPKUT MOCTOSHHBIE Mpemnapathl, J0JIT0e BpeMs
COXPaHSIONINECS B IPUTOTHOM JIJISi MUKPOCKOITMPOBAHUS BUJIE.

Crnemayer OTMETHTh, YTO HapsAy C UCIOJB30BAHUEM TEPECUUCICHHOTO BBIIIE
yueOHOro 0OOpy/IOBaHUS BaXHYK pOJb B M3YYCHUHU OHOJIOTUU UTPAIOT
NPUPOAHBIE OOBEKTHI, TaK KakK B OOJIBIIMHCTBE CIIY4acB TOJBKO OHH MOTYT
oOecrieynTs HaWOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAHUN ydanuxcs,
MOMOTaT (DOPMUPOBAHKIO Y HUX MPABWIBLHBIX OMOJIOTHYECKHX 3HaHMHA. K Takum
KUBBIM OOBEKTAM OTHOCST PACTCHMS, KMBOTHBIC >KMBOTO YTroOJIKa, aKBapHyMa,
Teppapuyma. IG(HEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPHUPOIHBIMH OOBEKTAMU
SBJISTFOTCSI DKCKYPCUU B OMOJIOTUYECKHE W KPACBEIUECKHE MYy3eH, OOTaHMYECKHE
cazpl, 300TApKH U OKPYXKAIOIIME IIKOJIYy €CTECTBEHHbIE M HCKYCCTBEHHBIC
IPUPOJIHBIE COOOIIECTRA.

TpanuumonHbie OMONOTHYECKHWE MYJSDKH M MOJEIH B HACTOSIIEE BpeMs
YCHENIHO  3aMEHSIIOTCS  IUGPOBBIMH  00Opa30BaTEIbHBIMUA  pECypcamu:



BUJcOo(pparMeHTaMy, aHUMalued, BUPTyajdbHBIMU JabopaTtopusimu. Lludposbie
oOpa3oBaTeNbHbIE PECypChl HE MOTYT CTaTh IMOJHOLICHHOW 3aMEHOM pealbHbIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHLCS ¢ O0jiee MUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MPEANOCHUIKM IS  WHTCHCU(UKALMH
o0pa30BaTeNbLHOTO IMpollecca M 00ECNeurBaOT He3aMEMJIUTEIbHYI0 OOpaTHYIO
CBS3b, KOMIIBIOTEPHYIO  BHU3yallM3alUil0  HMHPOPMAlUM,  aBTOMAaTH3aLUIO
yIpaBJICHUS Y4EOHOU JeATEIbHOCTHIO U KOHTPOJIb €€ pe3yIbTaTOB.

OcHamenve A7 U3YYEHHS ~ XUMUM  TPEACTaBICHO B BUJC
JIEMOHCTPAIIMOHHOTO 000pYAOBaHUSA, KOMIUIEKTa XHMHUYECKUX PEAKTUBOB C
HEOOXOJMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMILJIEKTa MOCYAbl U 000PYI0BaHUS
JUISL YIeHMUYECKUX OIBITOB U KOMIUJIEKTa Koyekuuid. Kpome Toro, nmpu nzydeHun
XUMHH HWCIOJB3YyeTCsl 00Imas A E€CTECTBEHHOHAYyYyHOro IuKiIa mudposas
naboparopus, a Takxke 1udpoBas 1adopaTopusi MO XUMHUH (KaK JOMOJTHUTEIbHBIN
AIIEMEHT JIJISl yTIyOJI€HHOTO U3yUYEeHUSI XUMUU ).

JIeMOHCTpPAlIMOHHBIN JKCHEPUMEHT SIBIISIETCS BaXKHOW YacThlO OO0y4YeHUs
XUMHUH. 37€Ch BaXKHO MOMHUTbH, YTO MPU €T0 MPOBEJACHUU 00S3aTEIBbHO JTOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIIbL:

MOCTaBKa LIETTU IKCIIEPUMEHTA,

ONHCaHuEe HEOOXOAMMOTIO I €r0 BBIIOJIHEHUsI 000PYJOBaHUS U PEAaKTHUBOB,

TUTAHUPOBAHUE TTOPSIIKA TIPOBEICHNUS,

OTHMCaHNE UCXOIHBIX BEIIECTB,

MPOTHO3MPOBAHUE OXUAAEMBIX B PEAKIIMOHHOWM CMECH W3MEHEHHH W
pe3yIbTaTOB SKCIIEPUMEHTA,

OMHCaHne N3MEHEHUH, MPOU3OIIEANINX C BEIIECTBAMH,

(dbopMyTupOBKa BHIBOJOB U3 IKCIIEPHUMEHTA,

CO3/IaHME PHUCYHKA OKCIEPUMEHTAbHOM YCTAaHOBKM H COCTaBIICHHUE
YPaBHEHUSI pEaKIUH.

B nponecce mnpoBeneHHs OEMOHCTpalMid, ydalldecs OCBauWBaIOT ATarlbl
MPOBENICHUS OIbITa, MOATOMY HambOoJiee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCAaHUE OMbITAa YUYWUTEIEM, a MCIIOJIb30BaHHE 3BpUcTHUYEecKON Oecenpbl. [lpu
peanu3aluy Takoro ClieHapusl 1aKe He OYEHB CJIOKHBIN OMBIT 3aHUMAET JIOBOJIBHO
MHOTO BPEMEHM, HO CJEIOBaHHE €My TMO3BOJseT OOeCneYuTh MOHUMaHUE
OOyYarOIIMMHUCSI TPUEMOB HAyYHOTO TO3HAHUS M HCIOJIb30BaHHE HUX YK€ B
CaMOCTOSITENILHOW JESITEIbHOCTH B TPOIECCE YUYEHWYECKOTO HKcrepuMeHTta. Ha
HaYaJlbHOM JTamne u3ydeHuss xumuu (B 8-9 Kimaccax) MMEHHO TaKOW MOIXO
MO3BOJIIET  JOCTUYh  MAKCUMANIbHONH  3(PQPEKTUBHOCTH  OT  TPOBEIACHHUS
7a00paTOPHBIX M MPAKTHYECKHX paboT, a Takke CHOPMUPOBATH Yy YYAIIUXCS
OTBETCTBEHHOE OTHOIICHHUE K KCTICPUMEHTY.

[Ipy ollcHMBaHMM YYEHUYECKUX MPAKTHYECKUX paldoT I1esiecooopa3Ho
YYUTHIBATh MOJXOJIbI, UCITIOIB3YIONIME B 9K3aMEHAIIMOHHBIX Marepuanax. Tak, B
HaCTOsIIEe BpeMmsl npejaraercs HKCIIEPUMEHTAJIbHOE 3a/laHue,
npeaycMaTpuBaloliee BHIOOP JBYX BEIIECTB U3 TMSATH MPEAJIOKEHHBIX H
IPOBEJCHUE C HUMHU PEAKINN, OTPAXKAIOIINX XUMUYECKHUE CBOMCTBA YKAa3aHHOTO B
ycloBUM 3afaHus BeuiecTBa. OlleHUBaHNUE UET Ha OCHOBAaHUHM OTYETa YUYEHHUKA O
nmpojieIaHHol paboTe (YpaBHEHHsI PEakiliid, BBIBOJALI O HAOMIONCHUSX) U HA



OCHOBAaHUHM NPSIMOrO HAOMIOACHHUA 32 JCHCTBUSIMH Yy4YEHUKA IO MPOBEICHUIO
onbITOB. [Ipy 3TOM BBIIEISAIOTCS 3Tanbl 0TOOpa BEIIECTB U CMELLIMBAHUS BELIECTB
B COOTBETCTBUU C IyHKTaMU MHCTPYKIUH K padoTe.

BakneimmmM HanpaBieHHEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh UCIOJb30BAaHUE LU(PPOBOM Jaboparopuu, KOTOpas
MO3BOJIIET OPraHU30BATh XUMHUYECKHM SKCIIEPUMEHT HA MPUHIUIHAIBHO HOBOM
YPOBHE, MEPENTH OT KAUECTBEHHOM OLIEHKU HA0JII0JIaEMBIX SIBJICHUM K CHCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepucTuk. [lpu pabore ¢ gatTumkamu mUPpOBOit
naboparopun oOecreunBaeTcss aBTOMaTU3UPOBAHHBIN cOOp U 00padOTKa JaHHBIX,
XOJl 3KCHEPUMEHTa MOKET OTOOpa)xkaThbCi B BHUAE TIpaMKOB WIM MOKa3aHUN
puOOPOB, a pe3yJabTaThl FKCIEPUMEHTOB MOTYT COXPAHSATHCS JIUTEIBHOE BPEMSI.
Haubonee axkTyaJbHbIM JJI1 XHMHH SIBJIIETCS TEPEXOJ K KOJIMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBII  MOXHO MPOWJUTIOCTPUPOBATh  CIEAYIOIIMMU
IPUMEPAMU: M3YYEHHE CTPOEHUS IUIaMEHH, ompenenaeHue pH B pasHbBIX cpepax,
ONpPENEICHUE CKOPOCTH pEaKIMM, W3y4YCHHE BIMSHUSA KOHLEHTpAUUU U
TEMIIEpaTypbl HA CKOPOCTh PEAKLUU.

[udposas nabopaTopusi MO3BOJIAET PEATM30BATh MEKIPEIMETHBIE CBA3H C
APYTUMH  IPEIMETAMM  €CTECTBEHHOHAYYHOTO  IMKJIA, IIOCKOJIBKY  JIaeT
BO3MOXXHOCTb ~ BBIIIOJIHATH MHTETPUPOBAHHBIE yuyeOHBIE MCCIECOBAHUS IO
€CTECTBEHHBIM HayKaM, NPHUMEHSATh M OCBauBaTb OJJIEMEHTBHI CTATUCTUKU H
MH(OPMAIMOHHBIE TEXHOJIOTUH.



IMPUMEPHBIV NEPEYEHB

Ipuiaoxenue Ne 6

K MeToanuecKuM peKoMeHaalusAM

OBOPYJIOBAHUS, PACXOIHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUS U BOCIIMTAHUA IS CO3JAHUA U
OBECIHEYEHHWS ®YHKIIMOHUPOBAHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOHU U
TEXHOJOT'MYECKOK HAMIPABJJEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPITAHU3ALIUSAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJIO)KEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HaumenoBanue
000opynoBaHust

KpaTKne NPUMEPHbLIE TEXHUYECKHE XaPAKTCPUCTUKH

KonmyecTBo eqMHAI 115
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISTIOLIIAX CS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KosmmvecTBo equHNI IS
001e00pa3oBaTeIbHbIX
OpraHu3aNuii, ABJISTIOIIUXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

ECTeCTBeHHOHay‘lHaﬂ HalNpaBJCHHOCTD

1.

Oo0uree odopynoBanme (pusnka, XumMusi, 0MOJIOTUs1)

1.1.

[Mudposas
naboparopus

yueHnueckas (pusuka,
XUMHUS, ONOJIOTHSA)

[{ndpoBoii AATYUK TEKTPOIPOBOIHOCTH

Hudposoit gatunx pH

[ndpoBoii JaTYMK MMOJIOKEHUS

[Mu¢poBoit JaTYNK TemMIepaTypsl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocumnnorpadpuueckuit 1aT4nK

Beckl anexTponnsie yueoHsie 200 r

Muxpockor: nuppoBoii WK ONTHYECKUH ¢ yBennueHuem ot 80 X
Habop 11151 U3roToBII€HNS MUKPOIIpENapaToB

MuxkponpenapaTsl (Ha60p)

CoeauHuTENBHBIE IPOBOJIA, IPOrPAMMHOE OOECIeueHUE, METOUUYECKHE
yKa3aHus

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIIBITOB I10 MEXAHUKE
KOMIUIEKT COIYTCTBYIOIIMX DJIEMEHTOB IUIS OIBITOB IO MOJIEKYJIIPHOMN




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

dusuke

KOMIUIEKT  COIYTCTBYIOIIUX
AIIEKTPOAMHAMUKE

KOMIUIEKT COIYTCTBYIOLIHX JIEMEHTOB JJISl OIBITOB 110 OITHKE

JJICMCHTOB JJIA OIIBITOB

1o

1.2.

KommiekT mocyabl u
000pyI0BaHUS TUTSt
YUYEHUUYECKUX  OIBITOB
(pu3uka, XUMUS,
Ouoorus).

ITatuB 1a00paTOPHBIA XUMUYECKUIA

Hab6op vamiek [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka 11 COKUTaHUs BEUIECTB

Crynka dapdopoBasi ¢ TECTHKOM

Habop 6aHoK /1t XpaHeHus TBEpAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((py1akOHOB) TSt XpaHEHHSI PACTBOPOB PEAKTHBOB
Hab6op mpubopox (ITX-14, I[1X-16)

[Tpubop 11 nonydeHus razon

CnuproBka

I'oprouee i ciUpTOBOK

dunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTekyissHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yamieuka /7151 BRITApUBaHUS (BBITAPUTEIbHAS YaIIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBIN)

Boponka crexisiHHas (Maias)

Crakan crexnsHHbIH (100 M)

["a3ooTBOTHAS TPyOKa

3 1T

2 IIT.

BHOJIOI'UA

2.1.

Kommekt
MpenapaTroB
JEMOHCTPALIMOHHBIN

BJIaXXHBIX

Ha3HauCHHE: JICMOHCTPAI[OHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETUYHAA KPBIIIKA: HATUYUC,
KpETUICHUE YKCIIOHATA: HAJINYHE,
KOHCEPBHPYIOIIEe BEIIECTBO: HAJIMYHE,
HaKJICHKa C HAMMEHOBAHUEM: HAJTHYHE.

1 mrr.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
HaumeHnoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHe XapaKTePUCTHKH
o0opyaoBaHus SIBJISAIOIIMX CSI
MaJIOKOMILIEKTHBIMH, e/l.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

He MeHee 10 npenapaToB U3 NPUBEACHHOIO HUXKE CIIUCKA:
Bnaxusrii npemapar "be33yoka"

Bnaxuslii npenapar "'agroka”

Brnaxusiii npenapat "BHyTpeHHee cTpoeHre OpIOXOHOTOr0 MOJUTIOCKA"
Bnaxuslii npenapat "BHyTpeHHee cTpoeHne KpbIChI"

Bnaxusiil npenapat "BHyTpeHHee cTpoeHHe IArymKu"

Bnaxusliii npenapar "BHyTpeHHee cTpoeHne NTUIb!"

Brnaxusiit npenapar "BuyTpeHHee cTpoeHue poiObr"

Bnaxuslit npenapar "Kapacp"

Brnaxusrit npenapar "Kopenb 6060Boro pactenus ¢ KixyoeHbkamu'"
Bnaxusiii npenapar "Kpeserka"

Bnaxusiit npenapat "Hepeuga"

Bnaxuslii npenapar "Pa3Butue KOCTUCTOM pbIObI"

Brnaxxnsiil npenapar "Pa3zsurne Kypuusr"

Bnaxwusiit npenapar "Cundomenyza”

Brnaxssiit npenapar "Tputon"

Bnaxxnsrit npenapar "Yepenaxa 6onotHas"

Brnaxnsiit npenapar "Yx"

Bnaxusiilt npenapar "Amepuna"

HazHaueHue: 1eMOHCTpPAILIMOHHOE,

OCHOBa JJIs1 KpeIUIeHUs: repOapHbIil JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

He MeHee § repOapueB U3 MPHUBEIECHHOTO HIDKe cnucka: Hasnauenwue:
JEMOHCTPALIMOHHOE,

OCHOBA JIJIs1 KpETIJICHUsT: TepOapHBIi JIUCT, I mr. I mrr.
CIIMCOK JKCIIOHATOB: HAJIMYNeE

He MeHee § repOapueB U3 MPUBEIECHHOTO HUXKE CIIHCKA:
['epOapuii "JlepeBbs 1 KyCTapHUKH"

I'epGapwit "{ukopactymue pacteHus"

I"'epOapuii "KopmoBsie pactenus"

Kommekr repGapues
JEMOHCTPALIMOHHBII




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

I'epbapuii "KynbTypHble pacTeHus"
['epbapuii "JlekapcTBeHHbIE pacTeHUS"

poap P p
I'epbapuii "MenoHocHble pacTeHus"
I'epGapwuii "Mopdosorus pacreHmit"
['epbapuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhble coobmecTra'
['epGapuii "CenbCKOX035IIICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHUs"
I'epGapwuii kK Kypcy OCHOB 10 00111Ie# OnoIoTuN

2.3.

Kommnekr komnexumit
JEMOHCTPALIMOHHBIN
(mo  pa3sHBIM  TeMaM
Kypca OHOJIOTHH)

HazHaueHue: 1eMOHCTpPALMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: HAaIu4ue,

HaKJICHKU C HAUMEHOBAaHUEM: HAJINYHE

He MeHee 10 Koekuuii u3 NpUBEAEHHOT0 HUKE CIIUCKA!
Konnekuus "I"onocemeHHbIE pacTeHUS"
Komneknus "O6urtaTenu Mopckoro qHa"
Konnekuus "llaneonronornueckas”
Komnexkuust "IlpeacraBurenu  OoTpsioB
HAcCEKOMBIX: He MeHee 4

Konnekuus "IIpuMeps! 3aUTHBIX MPUCTIOCOOIEHUI Y HACEKOMBIX"
Komnexknust  "IlpucnocoOutenbHble  U3MEHEHHS B KOHEYHOCTSAX
HACEKOMBIX"

Konnekuus "Pa3BuTre HaCEKOMBIX ¢ HEMOJIHBIM IIPEBpalicHUEM "
Komneknus "Pa3BuTne HaCEKOMBIX € ITOJHBIM ITpEBpaIicHUEM "
Komnexnug "Pa3surue nmeHus"
Kosmexnus "Pa3sutue 6a00uku”
Komnexnus "PakoBUHEBI MOJIIIOCKOB'
Komnexnus "CemeiictBa 0a0ouex"
Komnnekuus "CemelicTBa xykoB"
Komexmnus "Cemena u rwioasr"
Komnekuust "®opma coXxpaHHOCTH MCKOMAEMbIX PACTEHHUH U )KMBOTHBIX "

HAaceKOMBIX" KOJIWYECTBO

1 mT.

1 .




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

Habop mnaneonronormueckux Haxonok '"IIpoucxoxneHue dvemoseka'
KOJIMYECTBO MOJEJIEN: He MecHee 14

XUMUA

3.1.

JleMOHCTpalmoHHOE
o0opynoBaHue

CocTaB KOMILIEKTA:

Cronuk nogbemubiii HazHauenue: coopka y4eOHBIX yCTaHOBOK,

pasmep crosiemHULb: He MeHee 200%200 MM,

IUTAaBHBIN MIOJIBEM C TOMOLIbIO BUHTA: HATMYHE

[lItaTtus JIEMOHCTPAIIOHHBIH XUMHUYECKUIA: Haznauenue:
JEMOHCTpalus MpuOOPOB U YCTaHOBOK,

0T10pa, CTEPXKHU, JTAaNKU, My(ThI, KOJbIA: HATUYHE,

BO3MO>KHOCTb 3aKpEIUICHUS AJIEMEHTOB Ha Pa3jIM4HOMN BBICOTE: HAJIUUKE
Amnmapar nans  [poOBENEHUsT XUMHYECKMX peakuuili: Hasnauenwue:
JEMOHCTpAIHs XUMHYECKUX PEeaKIuii,

HOTJIOTUTENb NApOB U I'a30B: HAJIMYHE,

MaTepuai KoJObl: CTEKIO

HaGop nns snexTponu3a JAeMOHCTpallMoHHBIA: Ha3HaueHue: mizyueHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPa,

€MKOCTh: HaJIM4ue,

AIIEKTPOJIbI: HATMYHE

Kommnexkt  mepHbIx  koinO  mamoro  obwema:  HasHaueHwue:
J€MOHCTPALIMOHHBIE OTIBITHI,

00beM k0110: oT 100 M 7o 2000 mut,

KOJIMYECTBO K00: He MeHee 10 miT.,

MaTepHai Kojo: CTeKJIO

Habop ¢nakonos (250 — 300 mut /i XpaHEHHUS! paCTBOPOB PEAKTUBOB).
Haznauenue: xpaHeHne pacTBOPOB PEaKTHBOB,

KOJU4eCTBO (pi1akoHOB: He MeHee 10 miT.,

MatepHai (pJIaKOHOB: CTEKIIO

npoOKa: HaIM4Ire

[Tpubop Ui OMNBITOB MO XHMHHU C  OJEKTPUUYECKUM TOKOM

1 mrr.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIUXCS
MAJTOKOMILIEKTHBIMH, €. MaJOKOMIUIEKTHBIMH, €/1.
H3M. HU3M.
(;1abopaTopHBIit)
[Tpubop u1g WLTIOCTpalMK 3aKOHA COXPAHEHUsI MACChl BEIECTB: COCY
JlangonpTa: HanM4ue,
npoOKa: HaIH4ue,
TUI Iprbopa: AEMOHCTPALMOHHBIN
JenutenbHast BopoHka: Ha3zHaueHue: paszeneHue OBYX KHUJIKOCTEH IO
IJIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
VYcraHoBka 1 meperoHku BemiecTB: Hasnauenuwe: nemoHcTpanus
OYHUCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOVIIbHUK /ISl OXJIQXKICHHS, AJUTOHXK, TIPOoOKa: HaIN4ue,
JUIMHA YCTaHOBKU: HE MeHee 550 Mmm
[TpuOop Ans Mony4yeHUs Ta30B: HA3HAYEHHE: MOJyYEHUE ra30B B MabIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 TpeIMeTOB
bans komOuHMpoBaHHas nabopaTopHas: baHs BonsHas: HaIMuue,
KOJIbIIa CMEHHBIE C OTBEPCTUSIMH Pa3HOI'0 AUaMeTpa: HaJIu4due,
IUIMTKA JJIEKTPUUECKAs: HATMUUE
®apdopoBasg crynka ¢ nectukoMm: HasHaueHue: sl pa3MenbyeHUS
KPYIHBIX (Ppakiuil BelecTB U MPUTOTOBJICHUS TOPOIIKOBBIX CMecei
Kommuext repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMIUIEKTA:
Habop «Kucnote» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «I'mapokcuap» (ruppokcuy Oapusi, THIPOKCHUA — Kaius,
KoMmuiext xumuueckux | FAPOKCH KaTbLHS, THAPOKCHT HaTpHUsL)
3.2. Habop «Oxcuapl MeTamuioB» (TIOMUHUS OKCHJ, Oapusi OKCHJ, *kKele3a 1 mr. 1 mr.

pEaKTHUBOB

(IIT) oxcumna, xampumst okcua, MarHus okcup, meau (1) okcwma, muHKa
OKCH/T)

Habop «lllenounble U mIeI04HO3EMETbHBIE METAUIBD) (JINTUH, HATPUH,
KaJIbITHN )




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

Habop «Metamib» (amoMUHUH, jKee30, MarHuii, MeJib, IUHK, OJIOBO)
Hab6op «lllemodnple U mIeI0YHO3EMEIbHBIE METAUIB» (JIUTUN, HATPHUH,
KaJIbITAN )

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

Hab6op «I"amorens» (nom, 6pom)

Habop «l'anoreHuap» (aqoMUHUSA XJOPUA, aMMOHUS XJOpHA, Oapus
xyopua, xenesa (III) xmopun, kanus HoauAd, Kajausl XJIOPUJ, KaJbLUSA
XJIOpUA, JUTHS Xjiopun, mMarHus xjopun, meau (1) xmopun, Hatpus
Opomu, HaTpust GTOPUJ, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Ha6op "Cynwbater, cynbduabl, cynburel" (aTroMuHUS CyabQar,
ammonust cyibdat, xenesa (II) cynbdun, xeneza (II) cynmsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansrta (II) cynsdar, maraus cynsdar, meau
(IT)) cynbdar 6e3Boausiii, meau (II) cynmbdar 5-T BOAHBIN, HATpuUs
cynbdua, HaTpus cyinb(ur, HaTpus cyiab(aT, HATpUsl TUApocyiIbdar,
HUKeNs cyabdar

Habop "KapbOonats" (amMoHMsI kapOoHaT, kaynusi kapOoHnat, meau (II)
KapOOHAT OCHOBHOI, HATPUs KapOOHAT, HATPHS TUAPOKAPOOHAT)

Habop "®ocdarsr. Cunukarsl” (kanust MoHOTUApoopTodocdat, HaTpus
CHJIMKAT 9-TH BOAHBIN, HaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
murusipodocdar)

HaGop "Awnerarsl. Ponmanuasl. CoenuHeHust xenesa" (kaiaus arerart,
kamus peppo(ll) rekcaunanun, xanus gpeppo (III) rexcanmonun, xKamus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Habop "Coeaunenust mapranua" (kamusi mepManranar, maprania (IV)
okcun, maprania (II) cynear, Mapranua xaopum)

Hab6op "Coenunenus xpoma" (aMMOHUSI TUXpOMAT, Kalus AUXPOMaT,
Kanust xpomar, xpoma (III) xsmopuz 6-Tu BogHBIIN)

Ha6op "Hutpatel" (aqtoMuHHSI HHUTpAT, aMMOHHS HHUTpAT, KaJus
HUTpAT, Kajblusg HUTpaT, Meau (II) Hutpar, HaTpus HUTpat, cepedpa




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX

HaumeHnoBanue OopraHusanmi, He o
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHKH OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIUXCS
MaJOKOMIUIEKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €/1.
HU3M.
H3M.
HUTpAT)
HaGop  "Wumukatopel"  (TaKkMOWJ,  METWJIOBBIA  OpaHKEBBIMH,
denondranenn)
Ha6op "Kucnopoaconepkamue opraHuyeckue BeriecTBa" (aleToH,
DIHMIEPUH,  JAUATWIOBBIM  3dup, cnupT H-OYTHWIOBBIH,  CIOHUPT
W30aMUJIOBBIM, CHOUPT W300YTHIIOBBIM, CHOUPT ATHIOBBIA, (eHo,
(dopManuH, STUIECHIJIUKOJb, YKCYCHO-3TUIIOBBIN 3QUp)
HaGop "YrneBomopoasl" (OeH3uH, TekcaH, HedTb, TOIYyoI,
[IUKJIOTECKaH )
Ha6op "Kucnotel opranuyeckue" (KUCIOTa aMHUHOYKCYCHasi, KHCIOTa
OeH30ifHasg, KuCIOTa MacisHas, KHCIO0Ta MypaBbUHas, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAS, KUCIOTAa CTEApPUHOBAs, KHCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)
HaGop "VYrieBoabl. AMUHBI" (aHWIMH, AQHWIMH CEPHOKMUCHBIA , [I-
[JII0K03a, METUJIAMUH THAPOXJIOPUJ , caxaposa)
HazHnaueHue: 1eMOHCTpPAILIMOHHOE,
BU/J] YIIAKOBKH: KOpOOKa,
OIMCAHNE: HAIUUUE
CocTaB KOMILIEKTA:
Komneknug "Boaokna"
Konnekuus "KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepadoTku”
. | Kommexmusa "Metanns! 1 cruiaBbl”
Kommexkr  komnekumit " "
3.3. Konnekuust "Munepains! 1 ropHsie nopoast” (49 BuoB) 1 mr. | mr.

n3 CIIMCKa

Komnexuus "Munepanbhble ynoOpenus"
Konnexuust "HedTh 1 poayKThl ee nepepaboTku”
Komnnekuus "Ilnactmaccsr”

Komneknusa "Tonauso"

Konnexkuus "UYyryHn u crans"

Konnexkuus "Kayuyx"

Konnexuus "lkana tBepaoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIUXCS
MAJTOKOMILIEKTHBIMH, €. MaJOKOMIUIEKTHBIMH, €/1.
H3M. HU3M.

Habopel nns MoaenupoBaHHsS CTPOECHMSI OPraHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.

4. | ®DU3UKA
CocraB KOMIUIEKTA:!
[IIratus JEMOHCTPALIMOHHBIN: Hasnauenue: [IPOBEICHUE
JEMOHCTPALIMOHHBIX OMNBITOB, OCHOBAaHUE, CTEP’KEHb, JIANKH, KOJbIA,
My(TbI: HAIUYNE
CTONUK NOIBbEMHBII:
Tum cTonuka: yaeOHbIi/1ab0paTOpHBIH,
010pa, CTEP>KEHb BUHTOBOW, BUHT PEryJIMPOBOYHBIN: HAIMYHUE,
(GYHKIMS ObEMA U OIYCKaHUS CTOJIMKA: HATUUNe
M cToYHMK TOCTOSIHHOTO M MIEPEMEHHOI0 HanpskeHus: Haznauenue: st
MUATAHUS PETyJUPYEeMbIM TEPEMEHHBIM U  TOCTOSHHBIM  TOKOM
IIEKTPUUYECKUX CXEM,
yacrtota, I '11: 50,

Ob6opynoBanue IUTst | moTpebisiemast MOIITHOCTh, BA: 10
4.1. | nIeMOHCTpaAIMOHHBIX ManomeTp JKHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnue: s 1 . 1 .
OTBITOB u3MmepeHus: nasieHuss 70 300 MM BOJSHOTO CTON0A BBHINIE M HUXKE

aTMOoc(epHOT0 J1aBJICHHUS,

crexsisinHas U-o0pa3Has TpyOka Ha MMo/IcTaBKe: HaJuuue

Kamepron Ha pe3oHaHCHOM simuke: HasHaueHwe: IUisi TEMOHCTpAIlUU
3BYKOBBIX KOJIeOaHUI1 1 BOJIH,

JIBa KAMEPTOHA Ha PE30HHUPYIONIHNX SIIUKAX: HAJTHIHUE,

PE3MHOBBINM MOJIOTOUYEK: HATMUNE

Hacoc BakyymHbI C anekTponpuBogoM: HaszHauenue: co3maHue
paspsHKEHUS WK U30BITOYHOTO JIABJICHHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE JKUIKOCTH TIPH TOHIKEHHOM JIaBJICHWH, BHEIIHEE U
BHYTPEHHEE JJaBJICHUE U Jp.

Tapenka BakyyMHas: HazHadeHue: 1eMOHCTpanus ONBITOB B 3aMKHYTOM
00BeEME C pa3pesKeHHBIM BO3IYXOM,




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI H3 TOJICTOIO CTEKJIa, DPE3UHOBAs
MPOKJIAKA, SJEKTPUUECKUN 3BOHOK: HATUYUE

Benepko Apxumena: Haznauenue: nemMoHcTpaiusi 1eUCTBUS KUIAKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U M3MEPEHUE BEIMUMHBI BHITAIKHBAIOIICH
CHIJIBI,

BEJICPKO, TENO UWIMHIPUYECKON (OpMBI, MPYKUHHBIA JTUHAMOMETD:
HaJIM4ue

OruuBo Bo3aymHoe: Ha3HaueHue: JeMOHCTpalys BOCIJIAMEHEHHS
rOproYeii CMeCH IpH €€ OBICTPOM CHKATHH,

TOJICTOCTEHHBIM IWIMHAP, MOPIIEHb HAa METAIMYECKOM INTOKE C
pYKOﬂTKOﬁ, nmoacTaBKa JJIsd HUJIMHApA: HAJIUYHC

[TpuGop 1 AEMOHCTpallMu JaBi€HHUS B KHUIKOCTH: HaszHauenwue:
JEMOHCTpAIHsI N3MEHEHHS JABJICHUS C TITyOMHOMN OTPYKEeHHUS,

JaTYMK JABJICHUS, KPOHIUTEHH JUIsl KPEIUIEHHWS Ha CTEHKE COCyha:
HaJIN4ue

[Tpubop ans nemoHcTpanuu atMochepHOro JaBieHHs (Maraedyprckue
nonywapus): Ha3zHadenuwe: gemMoHcCTpauus CHIbl — aTMoc(epHOro
JIaBJICHHUS,

JBa PAa3bCMHBIX MCTAJUIMYCCKUX IMOJyHapusa € IMPOYHBIMU pYYKaMH U
XOPOUIO NPUIIITH(OBAHHBIMH KpasiMH, HUMIENIb C KpaHOM: HaJIM4ue,
CO3/1aBaéMO€ BHYTPHU LIAPOB BaKyyMMETPHUUECKOE JaBJICHUE: HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3phiBarolee ycuine: He MeHee 90 H

HaGop ten paBHOoro oOwbema: HasHaueHue: ans ompeneneHuss M
CpaBHCHHA TCIIJIOEMKOCTH n IIJIOTHOCTH Pa3INYHBIX TBEPABIX
MaTepUasos,

HUJIUHAPHI U3 Pa3IMYHbIX MAaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOUKH IS [TO/IBEIIMBAHUS LIWJIMHPOB: HAIMUUE

HaGop Tenm paBHoii wmaccel: Ha3nauenwe: nns omnpeneneHuss u
CPAaBHEHMIO IUNIOTHOCTH Pa3INYHbIX MAaTEPUAJIOB,




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

UUAJTUHAPHI U3 Pa3ITUYHBIX MAaTEPUAJIOB: HE MEHEe 3 IIIT.,

KPIOYKH JJIs MOJBEIIMBAHUS LIWJIMHIPOB: HAIMYKE

Cocynel coobmaromuecs: HasHaueHue: IEeMOHCTpaIusi OJUHAKOBOTO
YPOBHSL OJHOPOJIHOM JKUAKOCTH B COOOLIAIOMIMXCA MEXKIY COOOi
cocynax pasHoi (popMmsl,

COOO0IIAOIIMECs CTEKIITHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJ/ICTaBKa: HATMINE

Tpybka Hpiorona: Hasnauenue: neMOHCTpalus OJHOBPEMEHHOCTH
MaJeHUs Pa3TUYHBIX TEJ B Pa3peKEHHOM BO3IyX€E,

(GyHKIMS TOIKIIOYSHHS K BAKYYMHOMY HAcoCy: Hallu4ue,

JuinHa Tpyoku: He meHee 80 cm.,

PE3UHOBBIC TPOOKH, HUIMIEh: HATUYHE,

KOJIMYECTBO TEJ B TPyOKe: HE MeHee 3 IIIT.

[Tap [MTackans: Ha3zHnauenue: geMOHCTpalus mnepeaayd Iporu3BOAMMOrO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJIe, IEMOHCTpAIHs MO beMa
KUAKOCTHU TOJT AeHCTBHEM aTMOC(epHOTro 1aBIeHUS,

METaJUIMYECKUI LIWJIMHIP C OMpaBaMM, MOPUIEHb CO IITOKOM, TOJIBII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HAIUYHE,

JUTMHA IUIMHIpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee 8§ cM

[ITap c¢ kosbrom: HazHadyeHuwe: neMOHCTpanus pACIIMPEHUS TBEPAOTO
TeJa MpU HarpeBaHuu,

MITaTUB, METALUTNYECKOE KOJBIIO C My(TOH, IIap ¢ IENOYKON: HAIuIne,
JUIMHA 11eNoYKH: He MeHee 80 MM,

JIMAMETD I1apa: HE MEHee 25 MM

Hunuuapsl CBUHLOBBIE €O cTpyroM: Ha3HaueHue: aemMOHCTpanus
B3aUMHOTO TIPUTSKEHUS MEXKTY aTOMaMHU TBEPABIX TeE,

KOJIMYECTBO OJMHAKOBBIX IIMJIMHJIPOB: HE MEHEE 2 WIT.,

MaTepHuas MWIKHIPOB: CTAJIb U CBUHETI,

KPIOUKU JJIs NOJABEIINBAHUS: HAIUYHUE,




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

CTpYT, HaNpaBJIsIoIIas TpyOKa: HaIN4He

[Tpubop Jlenma: Ha3nauenue: Ui HCCIENOBAaHUS 3aBUCUMOCTH
HAIpaBJICHUs MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHuTHOT'O MIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO ATFOMMHHUEBBIX KOJIEIl: He MeHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI]: HATNYHE

Maruut JyrooOpa3HbIii JI€MOHCTPallMOHHBII: Ha3znauenue:
JIEMOHCTpaLMs CBOWCTB OCTOSIHHBIX MarHuToB,

TUI MarHUTA: HAMAarHUYEHHbIH OPYCOK,

KOJIMYECTBO 1IBETOB MarHuTa: He MEeHee 2,

0003HauEHKE MOJIOCOB MarHuTa: HalIu4yKe

Marnut 1OJ0COBOM  JIeMOHCTpalMOHHBIA  (mapa): Hasnauenwe:
JEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHUTOB,

TUIl MarHuTa: HaMarHWYeHHbIH OPYCOK MPSIMOJIMHENHON (OPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE MTOJIFOCOB MAarHUTA: HATMYUE

Crpenku MarHuTHble Ha IuTatuBax: HasHaueHue: JeMOHCTpanus
B3aMMOJICHCTBUSL  IOJIFOCOB MAarHUTOB, OpHUEHTAllMM MarHuTa B
MarHMTHOM TIOJIE,

HaMarHW4YeHHasl CTpeJiKa: HaJlu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTAaBKA: HaJIN4ne

Habop nemoHcTpanmoHHslil "JaekTpocTaTika" (3I€KTPOCKONHI (2 IIT.),
cynrtaH (2 mT.), maJioYKa CTEKJISHHAS, Majloyka Y0OHUTOBAsSI, IITATHUBbI
u3onupyromue (2 mr.)

Mammna  snekTpodopHas ~ WJIM  BBICOKOBOJBTHBIH ~ HMCTOYHUK:
Ha3nauenue: i NOJIy4eHMs] DIIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHLIMaNa U MOJy4eHUsI HCKPOBOTO pa3psia,

JIICKU Ha CTOMKaXx: HAJIM4HE,




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIUXCS
MAJTOKOMILIEKTHBIMH, €. MaJOKOMIUIEKTHBIMH, €/1.
H3M. U3M.

KOJINUECTBO JICHIEHCKMX 0aHOK: HE MEHee 2,
MOJICTaBKa: HaJIU4YHe
Kommnekt npoBoos: nuna: ne menee 500 mm - 4 wt , 250 mm - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: JJIS MOJKIIOYEHHUS JT€MOHCTPAIMOHHBIX
npuboOpoB © 000pyIOBaHHMS K HWCTOYHHKY TOKa, Ui COOPKH
AJICKTPUYCCKUX IIETIeH, BKJIIOYas 3JeMEHThl U3 paboTel "[locTosHHBII
AIEKTPUIECKUHN TOK"
[lITaTuB 1abOpaTOPHBIA C ACpKATEIIMU
BECHI JJIEKTPOHHBIE
MEH3YpKa, npezaen usmepenus 250 miu
nunamometp 1H
nuHamometp SH
HUAJTUHAP CTaIbHOM, 25 cMm3
UUJIUHAP aTIOMUHUEBBIN 25 cm3
UUAJTUHIP aTIOMUHUEBBIN 34 cm3
MWIMH]IP MIACTUKOBBINA 56 cM3 (71 u3MepeHust CUibl ApXumesa)

Ob6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX paboT u | npyxuna 10 H/m

4.2. | yueHndyeckux omnbIToB | Tpy3sl o 100 r (6 mt.) 8 . 4 .

(Ha 0a3e KOMIIIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAET Maccy ¢ marom 10 r

MepHas JICHTa, THHECHKA, TPAHCTIOPTHP

OpYCOK € KPIOYKOM M HUTBHIO

HarpasJysitomas uimHod He MeHee 500 mm. J[oykHBI OBITH 00ecTIeueHbI
pa3Hbie K03 (OUIIMEHTHI TPEHUS OpyCKa MO HATIPABIISAIONIEH

CEKYHJIOMEDP AJIEKTPOHHBIN C TATYMKOM

HATPABIISIONIAS CO IIKATON

OpYCOK JIepEeBSHHBIN C TTYCKOBBIM MarHUTOM

HUTSHOM MasiITHHK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
M3MEHEHHS JUTMHBI HUTH

pbIyar




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

0JIOK MOJIBUXKHBII

OJIOK HEeNOIBUKHBIN

KaJIOpUMETP

TEPMOMET]

WMCTOYHHUK THUTAHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENb C BBIXOIHBIM
HampspbkeHueM 36-42 B wiam  OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEeryJIupPOBKHU BBIXOIHOTO HAIIPSIKEHUS

BOJILTMETP JIBYXIIpenebHslii (3 B, 6B)

amnepmMerp aByxnpeaenbHblil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

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

KITIOY

Ha0Op NPOBOJIOYHBIX PE3UCTOPOB plS

cobuparomas n1uH3a, poxycHoe paccrosaue 100 Mmm
cobuparonias JMH3a, GoKycHoe paccTosiHre S0MM
pacceuBaroliast 1uH3a, GOKYCHOE pacCTOSHUE -75MM
SKpaH

ONTHYECKasl CKaMbsI

cnang «Mopnenb npeameray

OCBETHUTETh

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

Kanumnsiper

Hudpaxuonnas pemerka 600 mTpruxoB/MM
Judpakuuonnas pemerka 300 mTpuxos/mMMm

3epkano

JlazepHas yka3ka




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.

H3M. HU3M.
ITomstponn B pamke
Illenu FOura
Karymka MoTok
bnox nuonos
biiok koHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky Jxene3Hble B 0aHKe
TexHoJiorn4YecKasi HANPABJIEHHOCTh
PoGororexnuueckuit HaOoOp npeaHa3HAaYeH I M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JIOB U MEXaHHW3MOB, HEOOXOIUMBIX s
CO31aHUs pOOOTOTEXHUYECKUX YCTPOMUCTB.
HaGop mpencraBinser coOOH KOMIUIEKT CTPYKTYpPHBIX 3JIEMEHTOB,
COEIMHUTEIIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Bonser coOupare (M HpOrpaMMHpOBaTH COOMpaeMble
MOJIEJIH ), U3 AJIEMEHTOB, BXOSIINX B €r0 COCTaB, MOJIEJIN MEXaTPOHHBIX
. U poOOTOTEXHHUYECKHUX  YCTPOHCTB €  ABTOMAaTHU3UPOBAHHBIM

OO6pa3zoBaTeabHBII .
yIpaBjI€HUEM, B TOM YHUCII€ Ha KOJECHOM XOJy, a TaK:Ke KOHCTPYKIUH,

KOHCTPYKTOP s

1 | upaxmuks  6rnounoro | CCHOBAHHBIX Ha HCTOIB30BAHUH Mepead (B TOM 4HcIe YepBAYHBIX U 1 wr. | e
pa

IPOrpaMMUPOBAHUS €
KOMIUIEKTOM JaTYUKOB

3y04aThIX), a TAKXKE pbIUaroB.
CBETOMMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

KonmuecTBo mopToB BBOAA/BBIBOIAa HA KOHTPOJIIEpE HE MeHee 6
KomndecTBo KHOIOK HEe MeHee 4

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

1) mporpamMmMupyemsblii OJOK YHpaBlieHHs, KOTOPBIH MOXET paboTarh
ABTOHOMHO U B IIOTOKOBOM PEKUME;

2) cepBOMOTOPHI

3) IaTYMK CHUJIBI

Oelloli  IIOACBETKOM Ha




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

4) naTyuK paccTOSIHUS

5) naT4MK 1BETA

6) akKyMyInsiTopHas OaTapest

7) [InacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIIOYasi epOpPHUpPOBAHHBIC
9JIEMEHTHI: OaKu, KyOUKH, OCH U BaJbl, COSUHUTEIBHBIC dJICMCHTHI K
OCSIM, IIECTePHM, MPEIAHA3HAYCHHBIC ISl CO3/IaHUSl UYCPBSAYHBIX U
3y04aThIX Tiepead, COCTUHUTEIBHBIC H KPETICKHBIC JJIEMEHTHI;

7) [TporpammHuoOe obecrieyeHue, UCTIOJIB3yeMOe ISt
MPOrPaMMHUPOBAHUS COOMpAeMBIX POOOTOTEXHUYECKUX MOJACICH W
YCTPOMCTB, JOCTYITHO JJIsl CKAYMBaHUs U3 ceTu MHTepHeT

OO6pa3zoBaTeabHBII
HaOOp 1O MEXaHHKe,
MCXAaTPOHHKE u
pPOOOTOTEXHUKE

KoMruiekT nmst u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKHU

Habop nomken ObITh peHA3HAYEH ISl IPOBEACHUS YUCOHBIX 3aHATHI
MO0 DJJICKTPOHUKE M CXEMOTCXHUKE C IEeNbI0 HW3YYCHUsS HamOoJee
pacrpocTpaHEHHOW SJ€MEHTHOHN 0a3bl, MPUMEHIEMOMN Ui HH)KEHEPHO-
TEXHUYECKOTO TBOPYECTBA YUAIUXCS U Pa3padOTKU y4eOHBIX MoJeseit
po6otoB. Habop A0MKEeH MO3BONATH y4yallUMCS Ha MPAKTHKE OCBOMTH
OCHOBHBIE  TEXHOJIOTHM  TPOCKTHUPOBAHHUS  POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha MpUMepe YUeOHBIX MoJesel poOOTOB, a TakKe U3YYHUTh
OCHOBHBIE TEXHHYECKHE PEIICHHS B OOJACTH KHOEPHETHMUECKUX U
BCTPAUBAEMBIX CUCTEM.

B coctaB kommiekTta [JODKEH BXOAUTh HA0Op KOHCTPYKTHUBHBIX
AJIIEMEHTOB Il COOPKH MakeTa MaHWUMYJISIIMOHHOTO POO0Ta, KOMIUIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB JJsi COOpKHM MakeTa
MOOUJILHOTO PpOo0OTa U T.II.

B cocraB xomruiekTa BXOAWUT HAOOp 3JEKTPOHHBIX KOMIIOHEHTOB IS
HN3YUCHUA OCHOB JJICKTPOHHUKHM W CXEMOTCXHHKH, a TAKKC KOMIIJICKT
OPUBOJOB W  JAaTYMKOB  PA3jIMYHOrO TUHA I pa3paboOTKU
p06OTOTeXHI/I'-IeCKHX KOMIIJIEKCOB.

B coctaB KOMIUIEKTa JOJKHO BXOIMTH: MOTOPBHI C PHKOJEPOM - HE

1 mrr.

1 .




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISAIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX
OpraHU3aNMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

MeHee 2IUT, CEpBONPUBOJ OOJBIION - HE MeHee 41T, CepBONPUBOA
Majblii - HEe MeHee 2T, WH(PpaKpacHBIA JAaTYUK - HE MEHee 3IIT,
yIbTPa3BYKOBOM NaTUMK - HE MEHEE 3IIT, JaT4UK TEMIIepaTypbl - HE
MeHee lmIT, [OaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPbI, CBETOJUOIbI
pa3IMYHOTO HOMMHAJNA), KOMILJIEKT  MPOBOJOB MJisi OecraeyHoro
NPOTOTHIIMPOBAHUS,  IJJaTa  OeCcrmaeyHoro  MPOTOTHUIMPOBAHUS,
AKKYMYJIATOP U 3apsSAHOE YCTPOHCTBO, .

B cocTaB xomIieKkTa 1OMKEH BXOUTH MPOrpaMMHUPYEMbIi KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE mnm aHamoru4aHbIX cBOOOIHO
pacnpocTpaHsIeMbIX cpemax  pa3pabOTKH. [TporpamMmmupyemslii
KOHTPOJIJIEP JODKEH 007aaTh MOPTaMHU ISl TTOAKIIOUEHUS IU(PPOBBIX
U aHajoroBbix ycrpoicts, unrepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocTtaB koMIUIEKTa JOKEH BXOAUTH MOJYJb TEXHHUYECKOTO 3pEHMS,
MPEJICTaBIISIIOIIMI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, 4acToTa sapa He
meHee 1.2 I'Tu, o6bem O3V - He meHee 512MO, 06beM BCTPOEHHOM
namsTé - He MeHee 81'0), HHTErpUpOBaHHOW KaMepol (MaKCHUMalbHOE
paspelieHre BUIEONOTOKa, nepenaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHYECKOH CHCTEMOM. Monynb
TEXHUYECKOTO 3pEHUs JOJDKEH 00JajgaTh COBMECTHMOCTBHIO  C
pPa3IMYHBIMM  IPOTPAMMHUPYEMBIMU  KOHTPOJJIEPAMH C  MOMOIIBIO
untepdericoB - TTL, UART, 12C, SPI, Ethernet. Monynp TexHHYEeCKOTO
3peHHusi JIOJDKEH HWMETh BCTPOEHHOE MpOTrpaMMHOE oOecleueHue Ha
OCHOBE OTIEPAIMOHHONW CHCTeMBI Linux, MO3BOJISIIONIEE OCYIIECTBIATH
HACTPOMKY CHCTEMbl MAIIMHHOTO OOy4YeHUsS MapaMeTpoB HEWPOHHBIX
ceTeil sl oOHapyX eHHs OOBEKTOB, OMpPENEICHHUS HMX MapaMeTpoB U
JaJbHENIeH nIeHTHPUKAIINH.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX

Ne Haumeropanue KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHKH OpraHusauui, ne OpraHM3anui, ABJIAIOIMIUXCH
o0opynoBaHust ABJISIIONIUXCH
MAJTOKOMILIEKTHBIMH, €. MaJOKOMIUIEKTHBIMH, €/1.
H3M. HU3M.
KoMmmuiekT nomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yY€HUS OCHOB
pa3paboTKH NPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, perieHnii B cepe "MHTepHeT Bemiei", a Takke pelICHUN B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEJIEKTa M MAIIUHHOTO
00y4eHwUsI.
KoMmnbroTepHoe o0opy1oBanue
dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJIHU4uue;
Pycckas packnanka KIaBUaTypbl: HaJTU4HE,
Jnaronanp skpaHa: He MeHee 15,6 q10iMOoB;
Paspemenue skpana: He meHee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KonnyecTBO MOTOKOB: HE MeHee §;
bazoBas TakToBas yactoTa npoueccopa: He Menee 1 I'T;
MakcumanbHasi TAKTOBas 4acToTa mpoieccopa: He menee 2,5 I'T;
Kbomr-mamars nporieccopa: He MmeHee 6 MOaiT;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: He MeHee 8 ['0aifT;
1 HoyT6yk O0beM nmoaaep>)KUBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3w 2 .

pacuupenus): He meHee 24 ['0aiT;

O0wem HakormTens SSD: He menee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIATOpoM: He Ooiee 1,8 kr;
Buemnuit untepgeiic USB crannapra He Hibke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit unrepdeiic LAN (1cnonb30BaHuE MEPEXOTHUKOB HE
IIPEyCMOTPEHO): HAJINYMUE;

Hanmune momyneit u uatepdeiicoB (MCIOIb30BaHUE MTEPEXOTHUKOB HE
npeaycMotpeHo): VGA, HDMI;

becripoBoanas cBs3p Wi-Fi: Hanuuue ¢ nonaepxkoit crangapra [IEEE
802.11n nnu coBpeMeHHee;




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum 1uist
001meo0pa3oBaTeIbHbBIX

CKaHep, KOIHUp)

TexHoorus evaTu: 1a3epHas
MakcumanbsHoe paszpemenue neyatu: He meHee 1200x1200 toyexk;
Wntepdeiicol: Wi-Fi, Ethernet (RJ-45), USB.

HaumeHnoBanue OopraHusanmi, He o
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHKH OpraHu3alui, ABJIAIHNXCH
o0opynoBaHust ABJISIIONIUXCH
MaJOKOMIUIEKTHBIMH, €/1.
MaJOKOMIIVICKTHBIMH, €/1.
HU3M.
H3M.
Web-kamepa: Hanuyue;
Manunynstop "Mbllb'": HaTU4KE;
[TpemycraHoOBICHHAS OTIEPAIMOHHAS CUCTEMA C TpaduuecKuM
M0JIb30BaTENLCKUM UHTEp(elicom, obecreunBaromias paboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECHCTEMHBIX
MPUJIOKEHUIN: HATTUYHE.
Tun yctpoiictBa: MOV (pyHkumu neyatu, KONUPOBAHUS,
CKaHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
Moy (mpuntep, p y . ’
2 [IBeTHOCTD: YepHO-0O€blii; 1 wr. 1 .




MNPOPWUJIbHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KosnyecTBo eqMHUIL 115

npoguiabHoro KoaunyecTBO equHUIL 1151
KOMILJIEKTa IIpO(l)l/IJII)HOFO
N‘_’ Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHU (Oﬁme06pa30BaTeﬂl’H]ﬂe KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvm, He (MaJIOKOMl'[JIeKTHbIe
AABJIAKOIIHECH 06me06pa303arenbﬂme
MaJ]OKOMIIJIeKTH])IM), opraHm.aunn), €. U3M.
€. U3M.
BA3OBAS (OBA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAs] HAIPABJIEHHOCTH
ObecneunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKaxX MO OMOJIOTUH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIEA0BATEIbCKON NEATEIbHOCTH yUaIUXCsl.
Kommekranus: becnpoBoiHO#M MynbTUIATYUK 1O OUONOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auana3zoHoM udmepenus 0...100%
JlaT4K OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUsI HE ke ueM oT 0 10
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 10 14 pH
JlaTuuk TemmnepaTypsl ¢ [Marna3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH C AUANa30HAMU U3MEPEHHUs He yxe ueM oT ()
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCm
1. 10 OMOJIOTHUH N 3 mT. 2 mmT.
S JlaTunk TemnepaTypbl OKpY>Karollel CpeJibl C TUana3oHOM U3MEPEHUS HE

yxe uem oT -20 1o +40

AKceccyapsl:

KaGens USB coequHUTENBHBIH

3apsigHOE yCTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu 1udpoBoii madbopatopuu
Hudposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pPa3pelIeHHe He
menee 0,3 Mnukc

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot

YnakoBka




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

Hannuue PYCCKOA3BIYHOT'O caiita MMOAACPIKKHU, HAJTMYHNEC BUACOPOJIUKOB.

Hudposast maboparopust
M0 XUMUH (yUeHHUYEeCcKas)

OO6ecrieunBaeT BBITOJIHCHUE JTA0OPATOPHBIX padOT MO XUMHUHU Ha YPOKax B
OCHOBHOI IIIKOJI€ ¥ TPOEKTHO-UCCIIEI0BATENbCKON AESTEbHOCTH YUaIIHXCA.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH

JlaTuuk BBHICOKOU TeMIepaTyphl (TEpMONAPHBIi) ¢ AUAMa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3MeKTPONPOBOAUMOCTH C AMANAa30HAMU U3MEPEeHUsI He yke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm

JlaTuuk TeMneparypsl MIATHHOBBIN C TUANa30HOM U3MEPEHHS HE Y)Ke YeM
ot -30 o +120C

OTtnenbHBIC JATYUKU:

JlaT4uK ONMTHYECKON IIOTHOCTH 525 HM

AKceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsigHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu upoBoi 1abopaTopuun

Ha6op nabopaTopHoii ocHaCcCTKH

ITporpammHoe oOecnieueHue

Meroandeckue pekomeHaanuu He meHee 40 padoT

Hanwnuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hannune BuaeopoanKoB.

3 mIT.

2 1IT.




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

Hudposas maboparopust
no ¢usuke
(yuenuueckas)

ObecrieunBaeT BBHIMIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUMK 11O (PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[udporoii AaTYMK TeMIepaTyphl C AHANAa30HOM H3MEPEHHs HE y)Ke YeM OT -
20 no 120C

udposoii gaT4rK aOCOTFOTHOTO IABJICHUS C TUAITa30HOM U3MEPEHUS HE
yxke ueM oT 0 7o 500 klla

JlaT4rK MarHUTHOTO TOJIS C AMANa30HOM U3MEpEeHus He yke ueM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM oT -2 110 +2B
oT -5 mo +5B; ot -10 1o +10B; oT -15 m0 +15B

JlaTuuk ToKa He yxxe 4em oT -1 g0 +1A

JlaTuMk akcenepoMeTp ¢ IoKa3aTelIs MU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 1O 3KCIUTyaTanuu udpoBoit 1abopaTopuu
[IporpamMmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Bugeoposnkos.

3 mT.

2 1IT.

Komnb

I0TepHOE 000PYyT0BaHUE

4.

HoytOyx

dopm-dakTop: HOYTOYK;

3 mIT.

2 1IT.




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

XKectkas, HeoTKIIIOUaeMasl KlaBHaTypa: HaJlu4uue;

Pycckas packiiaka KinaBuaTyphl: HaJIM4KE,

Jnaronanb sKkpaHa: He MeHee 15,6 T10iMOB;

Pa3pemenue sxkpana: He MeHee 1920x1080 nuxceneit;

KonunuecTBo sinep mpoiieccopa: He MeHee 4;

KomnnyecTBo MOTOKOB: HE MeHee &;

bazoBas TakToBas yactoTa npoueccopa: He meree 1 ['T';
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['T;
Kami-namsarte mporeccopa: He MeHee 6 MOaiit;

O0beM yCcTaHOBIIEHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBaeMOM ONepaTUBHOMN MaMsTH (7151 BO3MOKHOCTH
paciupenus): He MmeHee 24 ['0aiT;

O6mnem Hakomnurens SSD: He menee 240 1'0aiiT;

Bpewmst aBToHOMHO# paboThI OT OaTapeu: HE MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Huxke 3.0: HEe MeHee Tpex
CBOOOHBIX;

Buemnuit uarepgeiic LAN (ucnonb30BaHuE NEPEXOTHUKOB HE
IIPEYCMOTPEHO): HAIUYHE;

Hanuumne monyneit u uarepdeiicoB (MCIoOIb30BaHNUE MTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuune ¢ nonnepxkkoii crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanmuue;

Manunynsatop "MbIlb": HAINYKE;

[IpenaycranoBneHHas oneparmoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias paboTy

pacnpocTpaHEeHHBIX 00pa30BaATEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHHN:




KoanyecTBO eAMHAI 1T

npoguiabHoro KoaunyecTBO equHUIL 1151
KOMILIEKTA npoguiabHoro
Ne Haumenopanue KpaTrkue npuMepHble TeXHHYECKHE XaPAKTePHCTHKHU (0dmieoGpasosaTenubie KOMILIEKTA
000pya0BaHust OpraHu3aluu, He (MaJI0KOMILIEKTHbIE
ABJIAIOIIHECS o01meo0pa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (dyHKIIMM MTeUaTH, KOMUPOBAHKS, CKAHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
5 MOV (mpunrep, ckanep, | L[BeTHOCTb: YepHO-OeNbIi; 1 e 1 e
' KOIUD) TexHonorus rneyartu: gazepHas ’ ’
MakcumanbHoe pa3penienue neyatu: He MeHee 1200x1200 touek;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJIHUTEJIBHOE OOPYJIOBAHHUE
EcTrecTBeHHOHAYyYHAasi HANIPABJIECHHOCTh
ObecnieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax Mo OMOJIOTUU B
OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIAEA0BATEIbCKON AEATEIBHOCTH YHAIIUXCA.
Kommnekranus: becnpoBoiHO#M MyTbTHIATYHUK 110 OUOIOTHH C 6-10
BCTPOCHHBIMU JaTYUKAMU:
JaTunk BnaxxHocTH ¢ quanazoHoM uzmepenus 0...100%
JlaTurK OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUsI He yxke ueM oT 0 110
180000 nx
Haruuk pH ¢ nuanazonom uzMepenus e yxe uem ot 0 1o 14 pH
[udposas nadboparopust | JlaTyuk TemmepaTypsl ¢ AMAMAa30HOM H3MEPEHUS HE yxe ueM oT -20 10
1. 1o OMOJOTHH +140C 1 . 1 .
(yuenunueckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH C AUANa30HAMU U3MEPEHUs He yxe 4eM oT ()

1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MKCMm

JlaTuuk TeMmepaTypbl OKpYy>Karolleil cpeipl C TMana3oHoM U3MEepeHus He
yxe yeM oT -20 mo +40

Akceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsigHOE yCTpoiicTBO ¢ Kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu uGpoBoi 1abopaTopun




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

[Mudposas Bureokamepa ¢ METANIMYECKUM IITaTUBOM, pa3pelieHne He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanueckue pekoMeHaanuu He menee 30 pabot

YnakoBka

Hanmgme pyccKOsS3pIYHOTO caiiTa MOJICPKKH, HAUTNIHE BUACOPOINKOB.

[Mudposas nadbopaTopus
10 XUMUH (y4eHHUYecKas)

ObecnieunBaeT BBIIOJIHEHUE J1JA0OPATOPHBIX padOT IO XMMUM HA YPOKaX B
OCHOBHOI IIKOJIE U IPOEKTHO-UCCIIEN0BATENBCKON JESTEIBHOCTH YUaIUXCA.
Kommekranus:

becripoBogHON MyJIBTUAATUUK 110 XUMUU C 4-MsI BCTPOCHHBIMU JATYNKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONApHBIi) ¢ AUANa30HOM U3MEPEHUS
He yxe 4eM oT -100 go +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH C AMANAa30HaMU U3MEPEHUsI He yKe ueM oT 0
10 200 mxCwm; ot 0 g0 2000 MxCwMm; ot 0 o 20000 MkCwm

JlaTuuk Temneparypsbl MJIaTUHOBBIN C 1MAlla30HOM U3MEPEHUS HE YK€ YeM
ot -30 o +120C

OTtnenbHbIE JATUYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Kab6ens USB coennHUTENbHBIN

3apsimHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBoJCTBO 10 3KCIuTyaTanuu nudpoBoii tadopaTopun

HaGop nmabopaTtopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 40 padot

Hanuuue pycckos3pIMHOTO caiiTa NOAIEPKKU

1 mT.

1 mT.




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

Hannuue BUJICOPOJIMKOB.

[Mudposas nadbopaTopust
o gusuke
(yueHunueckas)

ObecrieunBaeT BBIOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUMK 110 (PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[{udpoBoii JaTYUK TEMIIEPATYPHI ¢ JUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udposoii AaTYMK aOCOTFOTHOTO JABJICHUS C JHANa30HOM H3MEPEHUs HEe
yxke ueM oT 0 1o 500 klla

JlaT4rK MarHUTHOTO TOJIsl C AMANa30HOM U3MEpEHUs He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM oT -2 110 +2B
oT -5 1o +5B; ot -10 no +10B; oT -15 1o +15B

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

JlaTunk akcenepoMeTp ¢ ToKa3aTesIsIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOMCTBA:

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

AKceccyapsl:

KaGens USB coequHUTENBHBIM

3apsgHOe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTop A1 TpoBeIeHUs] IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy HupoBoi 1abopaTopuu
ITporpammHoe obecnieueHue

Meroandeckue pexkomeraamnuu (40 pador)

Hanwnuune pycckosi3pI9HOTO caifTa MOIePKKU

Hannune BuaeopoanKoB.

1 mrr.

Hudposas maboparopust
1o GU3n0IOTUN

ObecnieunBaeT NPOBEACHNUE UCCIIEOBAHMS 110 (HYHKIIMOHUPOBAHUIO
yesoBeyeckoro oprannsma. Kommiekranus: becripoBoiHoi MyabTHIATUYHK

1 mrT.

1 mrT.




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He

KoanvecTBo equHuL A
npoguiabHoro
KOMILIEKTA
(MaJIOKOMIJIEKTHbIE

ABJIAIOIIHECS o01meo0pa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
€. U3M.

(mpodunbHbIN YpOBEHb) | MO (U3UOIOTHH C 5-10 BCTPOCHHBIMH JJaTYMKaMu: JlaTuuk apTepuasbHOTo
nasnenus (0...250 mm pr. CT.)
JlaTuuk mynbca ¢ 1uana3oHoM u3MmepeHus He yxxe yem ot 30 mo 200 yu/mMun
JlaTuuk TemmepaTypsl Tella ¢ AMana3oHoOM U3MEpPEHUs He yKe 4yeM oT +25 1o
+40C
JlaTuMK 4acTOTHI ABIXaHUS C IMAMa30HOM M3MEpEeHus He yxke 4eM ot 0 10
100 uukII0B/MHUH
JlaTuuk yckopeHus C nmokasarensiMu £2 g; +4 g; £8 g
OTtnenpHBIE YCTPOKCTBA:
Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 go 14 pH
JlaTuuk cuioMep ¢ AuarnazoHoM u3MepeHus He yxke uyem ot -40 mo 40 H
JlaTuMK OCBEIIEHHOCTH C JUANa30HOM M3MEpPEHHUs He yxke ueM oT 0 110
180000 nx
AKceccyapsl:
Ka6ens USB coenuHUTENbHBIN
3apsgHOe ycTpoiicTBO ¢ KaberneM miniUSB
USB Apnanrep Bluetooth 4.1 Low Energy
KoHcTpykTop 1u1st mpoBeieHHs S3KCIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy Hu(poBoi 1abopaTopuun
[TporpammHoe obecrieueHue
Meroandeckue pekomeHaanuu He meHee 20 padot
Hanuune pycckos3pIMHOTO caiiTa HOAIEPKKU
Hannune BuaeopoanKoB.
Ob6ecrieuynBaeT MPOBEACHNUE YUEOHOTO HIKOJIOTMUECKOTO MOHUTOPHHTA

Hudposas naboparopust | HHCTpyMEHTaJIbHBIMU MeTolaMu. Habop nmpuMeHsieTcs npu U3ydeHUH 1 wr 1 wr

110 3KOJIOT'HMH

OKOJIOTHH, 6I/IOJIOFI/II/I, XHUMUH, reorpa(bnn U IpUPOAOBCACHUA, 4 TAKKC IJIA
WHAWBUAYAJIBbHBIX UCCICOOBAHNA U HpOGKTHOﬁ JACATCIIBHOCTH IIKOJIBHUKOB.




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

Kommekranus: becnpoBoaHON MyTbTHIATYHUK O HKOJIOTUYECKOMY
MOHUTOPHHIY C 8-}0 BCTPOCHHBIMU JaTUYMKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 go 14 pH

JaTtuuk BnaxxHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AUAa30HOM U3MepeHus He yxe yeM ot 0 110
180000 nx

JlaTuuk TeMmnepaTypsl ¢ [Uana3oHoOM U3MepeHHs He yxke ueM oT -20 10
+140C

JlaTuuk 3MEeKTPONPOBOJAUMOCTH C AMANAa30HAMU U3MEPEeHUs He yke ueM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm

JlaTuuk TeMnepaTypbl OKpYyKarolel Cpeibl C IUara30HOM U3MEPEHUS HE
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

JlaTuuk 3ByKa ¢ QyHKLIHEH UHTETPUPOBAHUS C TUATIa30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm no 8 xI'1y;

JlaTuuk BIaXXHOCTH MOYBBI C AMANAa30HOM U3MEPEHHUs He yxe ueM ot 0 110
50%

JaTtuuk kucinopoja ¢ nuamnazoHom usmepenus ot 0 1o 100%

JlaT4yuK ONTUYECKON IIIOTHOCTH 525 HM

JlaTuuk ontrudeckoi mroTHocTy 470 HM

JlaTyuk TypOMIUMETp C JHana3oHoM u3MepeHus He yxe dem ot 0 1o 200
NTU

JlaTuuk OKucH yriiepoja ¢ Iuana3oHoM n3MepeHus He yxxe yem ot 0 1o 1000
ppm

Akceccyapbl:

Kabens USB coenunuTensHsbiif (2 mr.)




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepxeHb Ui 3aKpeIIeHHs] JaTYUKOB B LIITaTUBE

Kpartkoe pykoBOACTBO 10 KCILTyaTanuu mugpoBoii madbopatopun
IIporpammHoe oOecrieueHue

Metoanueckue pekoMeHaanuu He menee 20 padbot

YnakoBka

Hanmgme pyccKosS3pIYHOTO caiiTa MoJIePKKH, HAUTNIHE BUACOPOINKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockona: OnoIOruyecKuit

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MeTtoJ ucciieIoBaHUs: CBETIIOE 10JIe
Matepuran ONTHKU: ONTHYECKOE CTEKIIO
YBenuueHnue MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

Oo6bextuBsl: 4x, 10X, 40xs (MoANpPY>KUHEHHBIN)
PeBonbBepHas TosioBKa: Ha 3 00bEKTUBA

Tun noacBeTKM: 3epKajno Win CBETOIUO
PacnoniosxeHne noICBETKN: BEPXHSISI U HUKHAA
Marepuan kopmyca: MeTail

[IpeameTHslit cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno meranukceneu: 1

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1abopatopHbie snekTpoHHble 200 T, ciupTOBKa
nabopaTopHasi, BOpDOHKAa KOHMUYECKas, MaJIouKa CTEKIJIsTHHAs, mpooupka [1X-
14 (10 mwTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoi (2 mTykn),
UWIMHIP U3MEepUTENbHBIN 2-50-2 (CTEKIISIHHBIN, C TPUTEPTON KPBIIIKOH),
HITaTUB JUIs TpoOHpok Ha 10 rué3a, 3a)KUM NpOOUPOYHBIH, MINATelNb-

1 mrT.

1 mrT.




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o01eoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

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

nokeuka (3 mrTyku), Ha0op (HIAKOHOB ISl XpaHEHHUST PACTBOPOB U
peakTuBOB (00beM (hrmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢dnaxona 30 mi - 10 KOMIUIEKTOB 10 6 ITYK), UAIUHAP U3MEPUTETHHBIN C
HocukoM 1-500 (2 mrykn), ctakan Beicokuit 500 mi (3 mTyku), Habop
epIIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIsI
MBITBSI KOJIO - 3 IITYKH), Xanat 0embiit Xx/0 (2 TYKH), HepYaTKi Pe3HHOBBIC
XUMHYECKHUE CTOWKHE (2 MITYKH), OYKU 3alUTHBIC, GPUIBTPHI OyMaXKHbIC
(100 mwrtyk), roproyee amns cnuptoBok (0,33 m).

B coctaB Ha0op BXOIAT peakTUBbI: AIFOMHHHUIMA, KeNe30, CONSIHASI KUCIIOTa,
METHIIOpaHXK, peHosndrarent, aMMHUaK, MepoKCUI BOJIOPOIa, HUTPAT
cepebpa u apyrue; B o0IIei CI0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
WCTIOJIB3YEMBIX JUISI COCTABJICHUSI KOMILJIEKTOB PEaKTUBOB IPH MTPOBEIACHUN
HK3aMEHAIIMOHHBIX SKCIIEPUMEHTOB 110 KYPCYy MIKOJIHHON XUMHUHU.

VYyeOnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocraB BXogsT:

Cencop Tun 1 He menee 1 mr., o6ecnedrnBaeT BO3MOKHOCTb PErUCTpalun
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH MBI (3JeKTpoMuorpammsl, IMI).
Perucrpanus nomKHa OCyIIECTBISAETCSI HEMHBA3UBHO, CYXUMU JIEKTPOJIAMHU.
B03MOKHOCTBIO KpEIUIEHHS K pyKe YeJI0BeKa, YTO JOKHO /1aBaTh
BO3MO>KHOCTb PETMCTPUPOBATH IEKTPUYECKYIO aKTUBHOCTH MBILIIIBI B
o0racty, HaJ KOTOpPO pacnosaraercs KkpemieHue. [Ipu HanpskeHun
MBIIIIIBI T0JKHA OBITH 0OecrieueHa BO3MOKHOCTh HaOII0IEHUS TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabieHUN MBI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromaerusmorpammsl (OIII7) onTuyeckum myrem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
U3MEHSETCS 0] BO3/IEHCTBHEM TYJIbCOBOM BOJHBL. CeHCOp JOKEH ObITh
o0ecrnedyeH BO3MO)KHOCTBIO KPEIUICHHUS K MOAYIIEYKe Najblla YeJIOBEeKa.

1 mrT.

1 mrT.




HauMmeHnoBaHue
000pya0BaHust

Kpatkune npumepHnbie TeXHUYECKHe XaPAKTEPHCTHKH
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Cencop Tun 3 He menee | mT., o0ecreynBaeT BO3MOKHOCTh: PETHCTPAIlUN
curnaia snekrpokapanorpammsl (OKI') He ”HBa3UBHBIM CIIOCOOOM;
peructpauuu 1, II u Il oTBeneHU; MOAKIIOYEHUS JIEKTPOJOB K CEHCOPY C
MOMOIIIBIO COCMHUTENBHBIX MIPOBOIOB, 000pynoBaHHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. 0OecredrBaeT BO3MOXHOCTb: PETUCTPALIUN
CUTHaja KokHO-ranbBannueckoit peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISETCS HAa IOCTOSIHHOM TOKE; OJKIIIOUEHHUSI K TEIly 4EJIOBEKa C
MOMOIIBIO CYXUX JIEKTPOJOB, MOJKIIOUEHUE KOTOPBIX K CEHCOPY
ocymecTBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 ve menee 1 mrT., obecreunBaeT BO3MOXHOCTh: PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (O317) ¢ moMoLIbI0 CyXuX
HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPAIIUU HJIEKTPUUECKOU aKTUBHOCTH
Pa3HBIX J0JIEH MO3Ta; MOAKIIOUYEHHS JIEKTPOJOB K CEHCOPY € IMTOMOIIBIO
COEIMHUTENBHBIX NPOBOIOB, 000pynoBaHHbIX TouchProof passemamu;
3aKPEIUICHUS JJIEKTPOOB HAa IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecrneunBaeT BO3MOXKHOCTb: PErHCTPALUU
CUTHaja Kojiebanus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeeIeHUs
YacCTOTHI JIbIXaHUSI.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepeiady Ha EePCOHAIbHbBIN
KOMIIbIOTEp 00€eCreurnBaeT BO3MOXKHOCTb COOpa JTaHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [IK. [Togkmrouenne
reHTpanbHoro moayis k I1K ¢ momometo USB-kabens. LlenTpanbHbIit
MOJyJIb UMEET HE MeHee | mIT,: rabBaHN4eCcKyto n3oisiuio ot [1K.
LleHTpasbHBIi MOIYIb 00€CIIEUNBAET BOZMOKHOCTD OJTHOBPEMEHHOTO
MOJKJIFOYEHHUS BIJIOTH 10 4 ceHcopoB. Kaxplii 3 BXoa0B LleHTpanbHOro
MOJIYJISI UMEET TaJbBaHUYECKYI0 M30JSAIUI0 (00ecTieueHue MeKKaHaTbHOM
rajibBaHU4YeCKOMN n3ossiun). [lonkimoduenne cencopos K L{enTpanpHOMY
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MOJIYJIIO OCYILECTBIISIETCS ¢ TOMOIIBIO CIEIMATIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecnieunBaronyx npaBUIbHOCT MOAKIIOUEHHS pa3beMa 1
CHIDKAIOIIMX PUCK CIYYalHOTO KacaHUs Pa3beMOB TOKOMPOBOISIINX
9acTeil, a TakyKe 00EeCIIeYNBAIONINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIIOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., 00ecreunBaeT BO3MOKHOCTb: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHee 3-X Pa3INuHbIX KaTeropuu
COCTOSIHUM.

YcTpoiicTBO, BXOIAIIEE B COCTAB 1a00OPATOPHH, JOKHO 00eCreunBaTh
BO3MO>XHOCTb PETUCTPALIUU apTEPUATILHOTO JABICHMUSL.

[IporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BU3yaJIU3AIMIO0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJDKHO COCTOSITh U3 BKJIAI0K, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpaduKoB, HEOOXOJUMBIX ISl OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMEThCS BKIIAAKA 1711 OMHOBPEMEHHOT0 POCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJJHOBPEMEHHO MOAKIIOUYEHHBIX K [[eHTpanbsHOMY MOIyIIIO.
OT10 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIbHOTO (TIOJIUTpaduuecKoro)
pekuma paboThl yCTpOHCTBA.

Taxxke TOMAKHBI UMETHCS BKJIAIKH JIJIS1 BU3yaJIU3allui CUTHAJIOB OT CEHCOPOB
OMT', ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOU3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE [T
TOTO WJIK MHOTO CUTHAJIA BEJINYUHBI.

[10 nomxHO naBaTh BOZMOKHOCThH BU3yalIn3allMKi U 00paboTKH
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanuzanus curHana, CekTp CUrHalia, aMIIUTy JHbIA TpUrTep

- OI1I": Bu3yanu3anus CUTHaNA, CIIEKTpa CUTHAA, TaXOTPaMMBI, Tpaduk
myJbca
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- OKI': Bu3yanusanus CUrHana, TaxorpaMmsl, rpaduk myabca

- KI'P: Bu3yanu3anus cursana

- O0I': BU3yanu3auus CUrHana, CleKTp CUrHaja, aMIUIUTyAa anbda-purma,
aMIUTATy1a OeTa-puT™ma.

- CeHcop bIXaHMs: BU3yalln3allus CUTHaa,

- Knonka: Bu3yanusanus CUrHaia pasMeTKu

I1O nomxHO UMETh BO3MOXKHOCTh KacToMu3aluu U Hactpoiiku 110 s

3¢ deKTUBHOTO 0TOOpaKeHHS IpaUKOB: HACTPOHKA LIBETA, BEIOOD
napaMeTpoB Ul aHalIu3a, BHIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpadpuko. [10 101KHO UMETh BO3MOKHOCTD 3aIUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MOKHOCTE HACTPOMKHM NapaMeTpoB (GUIbTPALMU CUTHAA C TIOMOIIbIO
(GUIbTpa HIKHUX YacTOT, PUIIBTPA BEICOKMX YaCTOT, MIOJIOCOBOTO (PUIILTpA,
PEXEKTOPHOTO (PUIBTPA.

C nenpio yno0cTBa aHaIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aMUCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiil, ¢ mocienyromen
BO3MOKHOCTBIO MX MOCJIEAYIOIIEr0 BOCIIPOn3BeeHHs B JanHOM [10
(MMUTHPYS PETUCTPAIMIO CUTHAJIA B PEKUME PEATbHOTO BPEMEHH ).

B cocraBe: MeTomueckrue MaTepuaibl sl YUUTEN U 00yJaronmxcs,
OTMCaHNE TOJKIIOYEHHS CEHCOPOB JIa0OpaTOPUH, UHCTPYKIIUHU T10
ucnoib3oBanuio 110, onucanne 1ab0paToOpHBIX U MPAKTUYECKUX paboT,
KOTOPOE B TOM YHCIIE COJICPIKUT MPE3CHTAIMOHHBIC MaTePHAIBI.
YnakoBka/kopoOKa J1abopaTopuu 10 KHA 00ecTiednBaTh yI00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH /7Sl pacIoJIOKEHUs CEHCOPOB M YCTPOICTB
nabopaTopuu 11l yI0OHOTO MCIIOIB30BaHMS MTPENOIaBaTeIMU U
00yJaroMuUCS.

TexHosorn4eckas HapPaBJCHHOCTb

9.

| O6pazoarenbHbIit

| PoGoToTexHIuecKuii HAGOP MPETHA3BHAYEH JUTS H3YUEHHS OCHOB

1 mrT.

1 mrT.
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KOHCTPYKTOD /IS
MPAKTUKH OJIOYHOTO
POTrPaMMHPOBAHHUS C
KOMILUIEKTOM JATYHKOB

POOOTOTEXHUKH, JCTAJICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3JIaHMsI POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npencrasisier co00ii KOMIUIEKT CTPYKTYPHBIX 3JICMEHTOB,
COCMHUTENIBHBIX 3JIEMEHTOB U DJICKTPOTEXHHUECKUX KOMITOHEHTOB.
Ha6op nmo3Bosier codupats (M mporpaMMupOBaTh COOMpPaEMbIe MOICIIH ), U3
AJIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJICIH MEXaTPOHHBIX U
POOOTOTEXHUYECKMX YCTPOMCTB C aBTOMATU3HPOBAHHBIM YIIPABICHHEM, B
TOM YHCJIE Ha KOJIECHOM XOJly, & TaK kK€ KOHCTPYKIIU/, OCHOBaHHBIX Ha
WCIIOJIb30BAHUY Mepeiad (B TOM YHCIIC YEPBSIYHBIX U 3y0UaThIX), a TaK Ke
pBIYATOB.

CBETO/IMO/IHBI MAaTPUYHBIN JUCILICH ¢ OO MOJICBETKOM Ha KOHTPOJLIepe
KonuuecTBO mopTOB BBOIa/BBIBOIA HA KOHTPOJUIEpE HE MeHee 6
KonnyecTBo KHONOK He MeHee 4

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

1) mporpaMMupyeMslii 010K yrpaBiIeHUs, KOTOPBIH MOXET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) DaT4YHMK CUIIBI

4) naT4uK paccTOSHUS

5) maT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE JIEMEHTHI, BKIItoUast meppopupoBaHHbIC
AJNIEMEHTHI: OaTKHU, KyOUKH, OCHU U BaJIbl, COSIMHUTEIbHBIC DIIEMEHTHI K OCSIM
, IECTEPHU, MpeIHa3HAYCHHBIE TSI CO3IaHMUs YEPBIUHBIX H 3y0UYaThIX
nepeay, COeIMHUTENbHBIE U KPETIEKHBIE DIIEMEHTHI;

7) IlporpamMHOe obecrieyeHne, UCIOIb3yeMOe AJis IPOrPaMMUPOBAHHUS
coOMpaeMbIX pOOOTOTEXHUUECKUX MOJIETIeH U YCTPOMCTB, TOCTYITHO JUIs
CKaYMBaHUs U3 ceTH VHTEepHET




KoanyecTBO eAMHAI 1T

npoguiabHoro KoaunyecTBO equHUIL 1151
KOMILIEKTA npoguiabHoro
Ne Haumenopanue KpaTrkue npuMepHble TeXHHYECKHE XaPAKTePHCTHKHU (0dmieoGpasosaTenubie KOMILIEKTA
000pya0BaHust OpraHu3aluu, He (MaJI0KOMILIEKTHbIE
ABJIAIOIIHECS o01meo0pa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
ell. M3M.
Kommmext JJIs1 UI3YYCHHA OCHOB 3JICKTPOHUKH U pO6OTOTeXHI/IKI/I
Habop nomkeHn ObITh IpeHA3HAYCH IS TPOBEICHUS YICOHBIX 3aHITHI 110
QJICKTPOHUKE U CXEMOTEXHUKE C LCJIIbIO U3YUCHUA Hauboee
pacmpoCTpaHEHHOM JIEMEHTHOM 0a3bl, MPUMEHSIEMO Jisi MHXKEHEPHO-
TEXHUYCCKOT'O TBOPUCCTBA yHAlIUXCA U p33pa6OTKI/I y‘le6HbIX MOI[GJ'IGﬁ
po6oTtoB. Habop H0omKeH MO3BOIIATH YUaIMMCsl Ha MIPAKTHKE OCBOUTH
OCHOBHBIC TCXHOJIOI'HH ITPOCKTUPOBAHUA pO6OTOTeXHI/I‘IeCKI/IX KOMIIIICKCOB
Ha IpuMepe yueOHbIX Mojiene poOOTOB, a TAK)KE U3YYUTh OCHOBHBIE
TCXHUYCCKUC PCHICHUA B obnactu KI/I6epHeTI/I‘leCKI/IX " BCTPanBaCMbIX
CUCTEM.
B cocrtaB komIiekTa JOJIDKCH BXOIUTH Ha60p KOHCTPYKTHUBHBIX 3JICMCHTOB
JUTst COOPKY MaKeTa MaHUTTYJIAIIMOHHOTO Po00Ta, KOMIUIEKT METaNTMYECKUX
O6p330BaTeJIBHBII>'I Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB JJIs1 C60pKI/I MakKeTa MOOMIIBHOI'O p060Ta Hu T.II.
10 10 MEXAHUKE, B cocraB komruiekTa BXOUT HA0OP AIEKTPOHHBIX KOMIIOHEHTOB JIJIsI 1 wr 1 wr

MEXaTPOHUKE U
pPOOOTOTEXHUKE

M3Yy4YEHUsI OCHOB DJIEKTPOHUKHU U CXEMOTEXHUKH, @ TAKKE KOMILJIEKT
MIPUBOJIOB M JATYMKOB PA3IMYHOIO THUIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KoMIUIEKTa TOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBO/L OONIBILION - HE MEeHee 41T, CEPBONPHUBO/] MaJIbIH - He
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEeHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JTaTunkK
OCBEILEHHOCTH - HE MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHACHCATOPDI, CBETOAMOIbI PA3IMUHOTO HOMUHAJIA),
KOMIUIEKT TMPOBOJOB JJIsi OeCraeqHOro NpOTOTUIIMPOBAHHUS, TIaTa
OecraeyHOro MPOTOTUITMPOBAHUS, AKKYMYJISTOP U 3apsiIHOE YCTPOMCTBO, .
B cocraB koMIIIeKTa TOKEH BXOAUTh TPOrPaAMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyssix cBo00HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. IIporpammupyemslii KOHTpOIIED
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JOJKEeH 00J1aAaTh MOPTaMu SISl HOJIKITIOYEHHS IM(PPOBBIX U aHATIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, I12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHUUYECKOTO 3PEHUS,
MIPEICTABISAIONINI cOO0M BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 41T, YacToTa s/ipa He MEHee
1.2 I'T, o6sem O3V - He menee 512M6, 00beM BCTPOCHHOM MaMSITH - HE
MmeHee 81°0), HHTErpHpPOBaHHON KaMepoi (MaKCUMAIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne menee 2592x1944
€/1.) M1 ONTUYECKON cucTeMOil. Moysib TEXHUUECKOTO 3pEHMSI JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomorisio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHYECKOTO 3pEHHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOe o0ecIiedeHre Ha OCHOBE OIEepaIlMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPONKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpoOB HEMPOHHBIX ceTel /sl OOHAPYKEHUS 00BEKTOB, OTPEICICHUS
WX MMapaMeTpoB U JalbHEeHIIeH HIeHTU(DUKAIINN.

KomrmiekT nomken obecneynBaTh BO3MOKHOCTh U3YUYCHHSI OCHOB
pa3paboTKH MPOTPaMMHBIX U alapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B cepe "MuTepHeT Bemieit", a Takke peleHnit B 001acTi
POOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHSI.

11.

YersipéxoceBoi
y4eOHBI poOoT-
MaHHMITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJIKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, JUISI TOJITOTOBKH 00YUaIOIIUXCS K
BHEJPEHHUIO U MOCIEAYIONIEMY UCIIOJIb30BAHUIO pOOOTOB B MPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceit poOoTa MaHUITYJIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE 10 TPEM OCSIM JIOJIKHO
YHOPaBJIATECA IIarOBbIMH ABUTATCIISIMU. HanpsmceHHe IIMTAaHUA IIIarOBbIX

1 mrT.

1 mrT.
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nBurareseil He oonee 12 B.

CepBoBHTATEIIb YETBEPTOUN OCH JIOJDKEH 00ECTIeUnBATh TOBOPOT
UHCTPYMEHTA.

VYro1 noBopoTa MaHUIYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
MeHnee 180 rpaaycos.

Jliig onpesiesieHus MOJI0KEHUSI MaHUITYJISITOpa IPU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJDKEH MCIOJIB30BaThCS DHKOIED.

VYroa noBopoTa 3aHEro mieya MaHUIyIsTopa He MeHee 90 rpaycos.

¥Yron noBopoTa nepeaHero mniaeda MmaHunyiastTopa He MeHee 100 rpagycos.
Jlnig onpesiesieHus MOJIOKEHUS 3aTHET0 U MEPEAHETO IJIeY MaHUIYJIsTopa
JOJDKEH HCII0JIB30BATHCS TMPOCKOIL. YTOJI IOBOPOTA 10 YETBEPTOM OCH HE
Menee 180 rpamaycos.

JlokHa OBITH BO3MOXKHOCTh OCHAIIIEHUS! CMEHHBIMU HacaJKaMH (Harpumep,
JiepaTelb KapaHjaaa Uiy giomMacTtepa, IpUcocKa ¢ CEpBOJIBUraTeNEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJBUTATEIIEM, YCTPONCTBO IS
J1a3epHON IPaBUPOBKYU WM yCTporcTBO 171 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJIKIFOUEHUS JIOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIIOpTEPa, pebca s nepeMelieHus podoTa, myapTa
YIIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4nKa, MOJyJisl OECIPOBOIHOTO JIOCTYIIA.

PoGoT-MaHuIynATOp 10JKEH 00ecTeynBaTh epeMeIieHle Hacalk1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXXHOCTh MOJyYEHUS] CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOICTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30HbI (0e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocn) He MeHee 320 mM. UuTepdetic
noakiarouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabOoThl U BHELITHETO
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YIpaBICHUS.

YrpaBisoomuid KOHTPOJUIEp AOKEH OBITh COBMECTUM CO cpeoit Arduino.
YpasioOmui KOHTPOJJIEP COBMECTUM CO CPENOM IPOrPaMMHUPOBAHUS
Scratch, u s3p1koM porpammupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT MO HEPBBIM TPEM OCSIM B 3aJIlaHHBIN Yol U
Ha 3a/IaHHBIN yroJI, TIOBOPOT I10 YETBEPTOM OCH HA 3aJaHHBINA yroJI,
IBUKEHME B KoopauHaTthl X, Y, Z, IepeMelleHUE Ha 3alaHHOE PAaCCTOSHUE
1o KkoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJI0KEHUH YTJIOB,
nepenavy AaHHBIX O TEKYLIIMX KOOpAUHATaX MHCTPYMEHTA.

JlomkeH nmoaaepKuBaTh NEPEMEIEHUE B IEKaPTOBBIX KOOPAMHATAX U YIilax
IIOBOPOTA OCEH, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.

Tunsl nepeMeniennii B 1eKapTOBbIX KOOpAUHATAX: ABH)KEHUE IO
TPAcKTOPUH, IBUKEHUE 10 MPIMON MEKIY ABYMsI TOUKaMH,
MepeNnphIriBaHue U3 TOYKU U TOUKY (IEPEHOC OOBEKTA).

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3YUCHHSI
MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISIUOHHBIX
pob6oToB

OO0pa3oBarebHbIM KOMIUIEKT 10JIKEH ObITh ITpeIHa3HAuEeH JUIs U3Y4YEeHUs
POOOTOTEXHUUYECKUX TEXHOJOTUM, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUH MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUNIHPOBAHMS U AJIUTUBHOTO IPOM3BOCTBA.

B coctaB koMIIekTa JOKHO BXOJUTh:

1) MHTennexTyanbHblii cCEpBOMOAY/b C HHTETPUPOBAHHOM crcTEMOM
yIIpaBJIEHUs], TO3BOJISIONIEH 00BETUHATD CEPBOMOIYIHU APYT C APYTOM IO
MocJieI0BaTeIbHOMY UHTEpQEICY - HE MeHee O1IT;

2) PoGoTOTEXHUYECKUI KOHTPOJUIEP MOAYJIBHOTO TUIA, PEACTABISIOINI
co00i1 OAHOIIIATHBIN MUKPOKOMIBIOTED C ONEpPallMOHHON cucTeMoil Linux,
00BbETMHEHHBIH ¢ epUpEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTeXHUYECKHI KOHTPOJUIEp TOJKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHKPOKOMITBIOTEPA - HE MEHEE 4, TAaKTOBas 4acToTa siapa - He meHee 1,2

1 mrT.

1 mrT.
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I'Tu, o6bem O3Y - He meree 512 MO, nanmmuue uarepdericos - SPI, 12C,
12S, TTL, UART, PWM, mtudpoBbie 1 aHATOTOBBIE TIOPTHI IS
MOJIKJIIOUEHUS BHEIIHUX YCTPOUCTB, a Takke WiFi unu Bluetooth mis
KOMMYHHKAIIUHU CO BHEIIHUMHU ycTpolicTBaMu. PoOoToTeXHUUECKUI
KOHTPOJUIEP JOJDKEH 00ecreunBaTh BO3MOXKHOCTh IPOTPaMMUPOBAHUS C
MOMOIIBIO cpeAcTB s1361k0B C/C++, Python n cBoO01HO pacmpocTpaHsIeMoit
cpeab! Arduino IDE, a Taxoke ynpaBieHUs] MOAETSIMU POOOTOTEXHUYECKUX
CUCTEM C ToMoIIbto cpeasl ROS.

3) BeiuncnuTenbHbI MOAYJIb CO BCTPOSHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee | mT. BeraucnurenbHbIi MOy b TOIHKEH 001a1aTh BCTPOCHHBIMA
U(pPOBBIMU IOPTAMU - HE MeHee 121IT U aHaJI0rOBBIMU OPTAMU- HE MEHEE
12T, BeraucauTensHbI MOJTYJb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecnipoBoiHOM cBsi3u THIa Bluetooth u WiFi qyis co3nanus anmapaTHo-
MIPOrpPaMMHBIX peleHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKU
pewennii "MHTepHeT Bemein".

BoruncnuTenbHbIi MOYJIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMU A7 oAKIoueHus Kk cetu Ethernet u
ITOAKJIIOYEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABISAIONINNA cCOO0H yCTpOCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOM KaMephl,
obecrieynBaroliee pacro3HaBaHue MPOCTEHIINX H300paKeHUH Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIBHBIX BO3MOXKHOCTEHN - HE MeHee 11IT;
Moaysab TeXHHYECKOT0 3pEeHuUs 10JKEeH 00ecieuuBaTh BO3MOKHOCTh
OCYIIECTBIISITh HACTPOUKY IKCTIIO3UINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHApYKUBAaeMOM 001acT N300pakeHHs,
OKpPYIJIOCTH OOHapyKUBaeMOU 00J1aCcTH U300pakeHNUs, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTe OTHOCUTENBHO JIPYT Apyra

Moynib TEXHUYECKOTO 3pEHHMsI TOJKEH UMETh BCTPOEHHBIE HHTEP(]ENCHI -
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SPI, UART, 12C unu TTL nns KoMMyHUKALUK APYT C IPYTOM WIIH
BHEUIHUMH YCTPOICTBaMH.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTalljia Jijisl COOPKH MOZAEIU
MaHUIYJISTOPOB - HE MeHee |11T;

6) KommuiekT s1eMeHTOB A1 COOPKM BaKyyMHOT'O 3aXBaTa - He MeHee 11IT.
O06pazoBaTenbHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
Habop OMONIMOTEK TPEXMEPHBIX MOJIEeH sl MPOTOTUITUPOBAHUS MOJIEen
MOOWJIBHBIX ¥ MAaHHUITYJISILIMOHHBIX pOOOTOB pa3IMyHOro THIA. B cocTas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUS 110
pa3paboTKe TPEXMEPHBIX MOJIeICH MOOMIILHBIX POOOTOB,
MaHUMYISIUOHHBIX POOOTOB C Pa3MTUYHBIMU THIIAMU KHHEMATUKH (yIJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaielbHasi KHHEMaTHKa, eJIbTa-KUHEMaTHKa,
SCARA wiu peluakHasi KWHeMaTuka, niaardopma Ctroapra u T.11.).
O06pazoBaTenbHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
MHCTPYKIIMHU IO TPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMH U METOIMKU
OCYILIECTBIICHUS] MH)KEHEPHBIX pacueTOB MPU MPOEKTUPOBAHUH (pacdeThbl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, paciyeT NapaMeTpoOB
KMHEMATUKH U T.11.), THCTPYKIIMH 10 pa3pabOoTKe CUCTEM YIPABIICHUS U
IIPOrpaMMHOT0 oOecrieueHus JUIsl yrpaBiieHUs] poOOTaMH, HHCTPYKIIUU U
METOJIMKH IO pa3pabOTKe CUCTEM YIPABIEHUS C dJIEMEHTaAMU
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO O0yYEeHHUS.

Komnb

I0TepHOE 000PYy10BaHUE

13.

HoytOyx

®opm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJlu4ue;
Pycckas packiagka KjaaBuaTypbl: HAIUUUE;
Jnaronane skpaHa: He MeHee 15,6 qoiMoB;
Pa3pemenne skpana: He MeHee 1920x1080 nukceneit;

1 mrT.

1 mrT.
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KonuuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo MOTOKOB: HE MeHee &;

bazoBas TakToBas yactoTa npoueccopa: He menee 1 ['Tw;
MakcumanbHasi TAKTOBas 4acToTa mpoieccopa: He menee 2,5 I'T';
Kam-namsarte mporeccopa: He MeHee 6 MOaiit;

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaep>KUBaEMOM ONEpaTUBHOM MaMsTH (7151 BO3MOKHOCTH
pacmpenusi): He MmeHee 24 ['0aiT;

O6mwem Hakomnurens SSD: He menee 240 1'0aiit;

Bpewmst aBToHOMHO# paboOThI OT OaTapen: He MeHee 6 JacoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Huxe 3.0: HEe MeHee Tpex
CBOOOIHBIX;

Buemnuit unrepgeiic LAN (ucnonb3oBaHue NepexoJHUKOB HE
IIPEYCMOTPEHO): HAIUYHE;

Hanuumne monyneit u uatepdeiicoB (MCronbp30BaHNe MEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becripoBognHas cBsa3p Wi-Fi: Hanuuue ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "MbIb": HAINYKE;

[IpenycranoBneHHas onepaoHHas CHCTeMa ¢ rpaduuecKuM
MOJIb30BaTEILCKUM HHTEpdeiicom, obecnieunBatomnias paboTy
pacrnpocTpaHEHHBIX 00Pa30BaTEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJu4ue.

14.

Tenexka-XpaHWwIHIIe
HOYTOYKOB

THI KOpITyca: METa;

BO3MOXKHOCTE 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHUA HOyT6y1(0BI

HaJIM4IHeE;

1 mrT.
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BO3MOXXHOCTb 3apsIKM HOYTOYKOB: HaJTM4Ke, MOIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
MOJ/IEPKKA HOYTOYKOB U3 KOMIIJIEKTA MTOCTaBKH;

KOJMYECTBO HOYTOYKOB: OT 6 MITYK, MOJJEPKKAa HOYTOYKOB U3 KOMILIEKTa
MOCTaBKH;

Hanpspkenne nuranus: 220B\501;

[ToTpebnsiemast MmoutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (Makcumym): 12;

JUlvHa MIHYpa IEKTPONUTAHUSL: OT 2,5 METpa;

3ammTa OT nepeHanpsHKEeHUs, KOPOTKOTO 3aMbIKaHUS: HaJIMuKe;
Koneca i nepeBUKeHUs ¢ TOPMO30M: HaJIMUUE.




