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MUWHVCTEPCTBO ITPOCBEIIEHVS POCCUNICKOM ®ENEPALINIU
PACITIOPSIKEHUE
oT 12 suBaps 2021 . N P-6
OB YTBEPXIEHNU METOIMYECKNX PEKOMEHIALIMI ITO CO3JAHUIO Y1 ®YHKIIMOHVPOBAHUIO B
OBIIIEOBPA30BATEJIbHBIX OPTAHU3ALIMSX, PACITOJIOXKEHHBIX B CEJIbCKOM MECTHOCTU 1 MAJIBIX
I'OPOJIAX, HEHTPOB OBPA30OBAHIS ECTECTBEHHO-HAYUYHOU U TEXHOJIOTMUECKON
HATIPABJIEHHOCTEN

Bo ucnonHenne nyukra 4 [IpaBui rpegocTaBieHns 1 pacipeneneHus cyocuanii u3 gemepanbHoOro 6wo/xera 610keTaM cyobekToB Poccuiickoit @enepanyy Ha cobMHAHCHMPOBaHME
PacXoHbBIX 00SI3aTeNbCTB CyOBEKTOB Poccuiickoit denepaliviu, BOSHMUKAIOIIVX TP peaM3alyM PETMOHAIbHBIX IIPOEKTOB, 00eCIeUNBAIONINX JOCTIUKEHME 11eJIei, TToKa3aTesei u
pe3ynbTaToB (peepasbHBIX TPOEKTOB, BXOASIIMX B COCTaB HAIMOHAJIBHOTO ITpoekTa "Obpa3oBaHye’, B paMKax roCygapCTBEHHOI ITporpaMmbl Poccuiickoii ®epepatiuy "PasBuTie
ob6pasoBaHust", IpMBeneHHbIX B [Ipmiokenuu N 5 K rocygapcTBeHHO mporpamMmme Poccuiickoii @emepaiiu "PasBuTie o6pasoBaHus’, yTBEPXKIEHHO TOCTaHOBIEHUEM

[MpaBuTenbcTBa Poccuiickoit ®emepanyu ot 26 nekabpst 2017 r. N 1642:

1. YTBepmuTh mpuiaraeMbie MeToayueckye peKoMeHIaIMM 0 CO3AaHMI0 ¥ GYHKIMOHUPOBAHMIO B 0611e00pa30BaTETbHBIX OPTaHM3aLIMSIX, PACTIONOXKEHHBIX B CETbCKOIA
MECTHOCTM M MaJIbIX rOpojiax, lieHTPOB 06pa30BaHMs eCTECTBEHHO-HAYYHON U TEXHOJOTMYECKOl HAIMlpaBIeHHOCTEl B paMKaxX PEeTMOHaIbHBIX IIPOEKTOB, 00eCTIeUMBaIONINX
IIOCTVKEHMeE I1IeJTelt, TIoKa3aTesieii 1 pesyiabrara dheaepaabHOro mpoekTa "CoBpeMeHHas! IKoIA" HallMOHATBHOTO MpoekTa "O6pa3oBaHue”;

2. KOHTpOJIb 32 UCIIOMHEHMEM HACTOSIIEIO PACIOPSIKEHNS OCTABIISIO 33 COBOIA.

T.B. BACUJIBEBA
IpunoxceHue

VTBEP)K/IEHDBI
pacnopsieHuem
Munucmepcmea npoceeujeHus
Poccuiickoti @edepayuu

om 12 aneapsa 2021 2. N P-6
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METOINYECKUE PEKOMEHIAILIMU ITO CO3JAHNIO Y1 ®YHKIIMOHNPOBAHUIO B
OBIIEOBPA30OBATEJIbHBIX OPTAHU3AIIUAX, PACITOJIOXKEHHBIX B CEJIbCKOV MECTHOCTU U MAJIBIX
T'OPOJIAX, LIEHTPOB OBPA30BAHIS ECTECTBEHHO-HAYUYHOU U TEXHOJIOTUYECKOU
HATIPABJIEHHOCTEN

1. OG1IMe MoIoKeHUsI

Hacrosmme MeTomnueckme pekoMeHmanmm (nanee - PekoMmeHamym) HampaBaeHbl Ha 0becrieueHye eIMHbIX OPTaHU3AIMOHHBIX M METOAMYECKUX YCIOBUI CO3IaHMS M OOIINX
MOAXO0B K (GYHKIIMOHVPOBAHUIO B 00Ie00PA30BATENbHBIX OPTAHM3AIMSIX, PACITOIOKEHHBIX B CEJIbCKOM MECTHOCTY M MaJIbIX TOPOAX, IIEHTPOB 00pa30BaHMsI €CTECTBEHHO-
HayYHOI! U TEXHOJIOTMYECKOI HarpaBaeHHoCTel "Touka pocTa’, B eJIxX obecrieueHus peanusaium pemepasbHOro mpoekra "CoBpeMeHHast IKojIa" HAI[MOHAIbHOTO ITPOeKTa
"O6pasoBaHue” (manee - dhegepanabHbIi IPOEKT), B TOM UMC/IE YCTAHOBIEHMS TpeOOBaHMIA K pe3y/IbTaTaM MUCIIOb30BaHUs Cy6cuamm U3 deaepaabHOTO O10IKeTa GI0IKeTaM
cyobekToB Poccuiickoit ®emepaniyiy Ha cobMHAHCMPOBAHME PACXOIHBIX 06S13aTeNIbCTB CyOheKTOB Poccuiickoit demepalivi, BOSHUKAIOMINMX IIPY peaan3alyy PermoHaabHbIX
MIPOEKTOB, 06eCIIeUMBAIONINX TOCTVKEHME TIeJIeit, ToKa3aTeseil 1 pesynbrara dheepaabHOTO ITPoeKTa "B 0611e06pa3oBaTebHBIX OPTaHN3aLMIX, PACIIONIOKEHHBIX B CETbCKOM

oo

MECTHOCTHU M MaJIbIX TOPOAax, CO3OaHbI 1 Cl)y'HKI_U/[OHI/IPYIOT LHEHTPDI 06pa3OBaHI/If{ eCTECTBEHHO-HanHOﬁ U TEXHOJIOTUYECKOM HaIIpaB/JIEHHOCTEN .

[TpuBeneHHbIe B HACTOSIIMX PeKoMeHIaMsIX TPeO6OBaHMSI SIBISIOTCS MUHUMMAaIbHBIMY. OpraHbl MCIIOTHUTENbHOM BiacTyu cyobekToB Poccuiickoit @enmepaiiyivt (OpraHbl MECTHOTO
CaMOyIIpaBIeHUs) IIPY peaau3alyy MepoIpuUsITHiA 0 CO3AaHMI0 M QYHKIMOHUPOBAHUIO B 001Ie00pa30BaTENbHBIX OPTaHMU3AIUSIX, PACITONIOKEHHBIX B CEJTbCKO MECTHOCTY U
MaJIbIX TOPOJaX, IIEHTPOB 06pa30BaHMSI €CTECTBEHHO-HAYYHOI M TEXHOIOTMYECKO HampaBaeHHocTel "Touka pocta” (masee - IleHTps! "Touka pocTra") BipaBe 06eCreunBaTh
TpeboBaHMsl, MPEBBIMAIONIE YCTAHOBIEHHbIE HACTOSIIMMY PeKoMeHIaysiMut.

Llensmu co3ganus LieHTpoB "Touka pocTa” SIBISIETCS COBEPIIEHCTBOBAHME YCIOBMIA IJISI TOBBILIEHMS KAUECTBa 06pa3oBaHMs B 0011e06pa30BaTeIbHbIX OPraHM3aLMsIX,
PACIIONOKEHHBIX B CETBCKOV MECTHOCTHU Y MaJIbIX TOPOAAX, PACIIMpPEeHMsT BO3MOKHOCTE 06YUaroNMXCsl B OCBOEHNY YUEOHBIX IIPEIMETOB eCTeCTBEHHO-HAYUHO 1
TEXHOJIOTMYECKOIi HaIlpaBJIeHHOCTE, POrpaMM JIOIOTHUTEIBHOTO 00pa30BaHMsI eCTeCTBEHHO-HAYYHOM 1 TEXHMYECKOI HallpaBIeHHOCTE, a TaKkKe JIS ITPaKTUIEeCKoii OTpaboTKu

non non

yue6HOT0 MaTepuasa o yue6HbIM mpeameram "®usuka’, "Xumus", "Buonorus".

Lentpsl "Touka pocTa” 06eCreunBaioT IOBbIIIEHEe 0XBaTa 00YyUaAIONMXCsl 0611e06pa30BaTeIbHbIX OpPraHM3aliii, PacIIOOKEeHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOPOAAX,
MIporpaMMaMy OCHOBHOT'O OBIIIET0 ¥ TOMOIHUTEIbHOTO 06pa30BaHMs €CTeCTBEHHO-HAYYHO 1 TEXHOJIOTMYECKO HalpaB/lIeHHOCTE C MCII0b30BaHMEM COBPEMEHHOTO
06opymoBaHus.

OpraHu3anyoHHO-TeEXHMYECKOe, MeTOIMUECKoe ¥ MHGOPMAILIMOHHOE COITPOBOKIEHME CO3AaHMs B CyObekTax Poccuiickoit ®enepaiuu llenTpos "Touka pocta” oCcylmeCcTBIsIeT
depepaabHOE TOCYIapCTBEHHOE aBTOHOMHOE 06pa30BaTebHOe YUPeXKIeHMe TOMOTHUTETBHOTO MPOoGheCcCMOHATBHOTO 00pa30BaHus "AKaieMus peau3aluu rocyqapCTBeHHO

TTOIUTUKY U TTPOGhEeCCHMOHATBHOTO Pa3BUTHSI paGOTHMKOB 00pa3oBaHMs MUHMCTEpPCTBA ITpocBeleHus Poccuiickoit ®epepaiiun” (manee - GenepalbHblii oniepaTop). Ampec caiiTa:
https://www.apkpro.ru/.

2. Ilopsimok co3gaHus
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LieuTps! "Touka pocTa” MOTYT CO3aBaThCs KaK 3a CUET CPeACTB cybcuamii hemepaabHOTO 6I0KeTa B paMKax peanusaiyu degepaabHoro npoekta "CoBpeMeHHas 1IKoOIA", TaK U B
paMKax MHBIX ITPOTPAMM ¥ IMPOEKTOB 3a CUET CPeJCTB OI0KeTOB cyobeKToB Poccuiickoii depepalinm, CpeiCcTB MECTHBIX OI0KETOB 1 BHEOIOPKETHBIX MCTOUHMKOB.

Cosmanne IlenTpoB "Touka pocTa” oCcymecTB/sIeTCS Ha 6a3e 0611e06pa30BaTeIbHbIX OpraHM3alyii, pacIiONIOKEHHBIX B CEJIbCKOI MECTHOCTY ¥ MaJIbIX TOPOJAX, IIPU 3TOM B ITIEPBYIO
ouepenb cozmanue lleHTpoB "Touka pocTa" peKOMEHAYETCS OCYIIECTBIISITh B OPraHM3aLMIX, TTOKa3bIBAIOIMX HU3KME 06pa30BaTeIbHbIE PE3Y/IbTATHI.

B ciryuae cosmanus Lientpa "Touka pocTa” 3a CUET CpeICTB cybcuamu 13 deepaabHOro 610akeTa B paMKax (emepanbHoro mpoekra "CoBpeMeHHast Koja" cyobeKT Poccuiickoit
Qenepannuu onpenensier:

- OpraH MCIIOMIHUTEIbHOI BiacTu cyobekTa Poccuiickoit demepaliny, OTBETCTBEHHBIN 32 pean3alifio MEPOTIPUSITHIL IO CO3AAHMI0 U obecrieueHn0 GYHKIMOHMPOBaHMs LIeHTpoB
"Touka pocTa" Ha TeppuTOopuM cyobekta Poccuiickoit ®emepaiium (PervoHanbHbIi KOOPAVHATOD);

- KOMILJIEKC Mep (JOPOKHYIO KapTy) 1o co3ganuio u GyHKuyoHnpoBauuio LleHTpoB "Touka pocta” cornmacHo ITpuoskeHuto N 1 K HacTosmyM PekoMeHIaIsImM.

Kommiekcom Mep npu3HaeTcs IIaH MepPONpUSITUIL HAa OUepeqHO TOA, M ABYXJIETHU TVIAaHOBBIN NePUOZ, ITpeayCcMaTPUBAIOLINI MEPOIIPUSITHS IO CO3AAHUIO U
ynkumonmposauuio LieHTpos "Touka pocta’, BKIOUAIOLUMIL B TOM YMUCTIE:

MepOIPUSITHS, HalIpaBJeHHbIe Ha co3aaHue u oTKpbiTHe LleHTpoB "Touka pocra’;

MepOIpUSITHSI, HalIpaBjeHHbIe Ha obecrieueHne GhyHKIMoHupoBaHus LleHTpos "Touka pocra”;

MEPOIPUSITHSI 110 TTOBBIIIEHNIO MPOdeCCMOHATLHOTO MacTepcTBa paboTHMKOB IleHTpoB "Touka pocra’;

MEPOIPUSITHS IT0 KOHTPOJIIO JOCTVIKEHMSI MMHMMAJIbHBIX TTOKasaTesieii co3gauus u pyHkumonuposauus Ilentpos "Touka pocra”.

PervoHanbHbI KOOPAMHATOP B COOTBETCTBUM CO CPOKAMU, ycTaHOBIeHHbIMM B [IpmnoxkeHnuu N 1 K PekomeHAauusim, yTBEpKIaeT:

- IOJKHOCTHOE JIIIO B COCTaBe perMoHalIbHOTO BeJJOMCTBEHHOTO IMPOeKTHOTro odiica, OTBEeTCTBEHHOE 3a co3flanue U GpyHKimonupoBanne LieHTpoB "Touka pocta’;
- IIepeyeHb IoKasaTeseil U MHAMKATOPOB, COOTBETCTBYIOLIMX NpuBeAeHHbIM B [IpunokeHnu N 2 K HacTosliuM PekomeHanmsm, X 3HaUeHUIA;

- IepeveHb 001Ie00pa30BaTENIbHBIX OPraHKU3aIuii, PACHOIOKEHHBIX B CEIBCKOI MECTHOCTHM M MaJIbIX FOpoax, Ha 6a3e KOTOPbIX IIaHUpyeTcs co3ganne LieHTpoB "Touka pocta” (110
dbopme, npencrasnenHoii B IIpunoxkerauu N 3);

- Tunosoe IMonoxkeHne o IleHTpe 06pa30BaHMSI €CTECTBEHHO-HAYUHOI ¥ TEXHOJIOTMUYeCKOoi HampaBneHHocTeit "Touka pocta” (ITpunoskeHue N 4).

Cosmanne 1eHTpa "Touka pocra” Ha 6a3e 061e06pa3oBaTeIbHOM OpraHM3ali JOMYCKAeTCsT KaK MTyTeM BbIIeJIeHUs COOTBETCTBYIONIETO CTPYKTYPHOTO MOIpa3ieeHust
06111e00pa30BaTEIbHOI OPraHM3alMM, TaK ¥ 63 BbIIeIeHNs OTAeIbHOTO ITopa3 IeeHusl.

O6mieo6pa3oBaTebHast OPraHn3aIys U3JaeT JIOKATbHBI HOPMaTUBHBII aKT 0 Ha3HaUeHMM pyKoBoauTess LienTpa "Touka pocta” (KypaTopa, OTBETCTBEHHOTO 3a
(byHKIMOHMPOBaHME U PAa3BUTHE), @ TAKKE O CO3TAHNUM IeHTpa "Touka pocTa" ¥ YTBEPKAEHUM ITOJIOKEHUST O AesiTebHOCTH LleHTpa "Touka pocta’.

PervoHabHbI KOOPAMHATOP He MO3Hee THS OTKPbITHS LleHTpa "Touka pocTa" obecreunBaeT pasMelleHne B CrieliaJbHO CO3JaHHOM paszene "llenTp "Touka pocra”
obUIIMATBLHOTO caiiTa 061e06pa30BaTebHOM OpraHu3aluy B MHGOOPMAaIMOHHO-TeIEKOMMYHUKALMOHHOI ceT "VIHTepHeT" MHOpMaIum o co3nauuy 1 GyHKIVMOHVPOBAHUN
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LleuTpa "Touka pocTa’, B TOM umciie uHdopmaiuu 06 o6pasoBaTelbHbIX IporpaMmMax, o6opynoBanuu Llentpa "Touka pocTa”, INTAHMPYEMOM PesKMMe 3aHATUI 06YUaIOIIMXCS,
IJIAHMPYEeMbIX MEPOTIPUSITUSIX. B co3maHHOM pasnerne opuiiMasbHOrO caita 06pa3oBaTeIbHOM OpraHu3aIMy TakKe pasmeniaeTcs MHGopmalus 0 HallMOHATbHOM ITPOEKTe
"Ob6pasoBaHue" (B TOM UMCIIe JIOTOTHUIT), afipec caitTa 1 obuimaabHas CMMBOIMKAa MUHMCTEPCTBA TpocBeleHust Poccuiickoit eneparin.

PervoHaibHbIN KOOpAMHATOP obecrieunBaeT MHGOpMuUpoBaHme denepaybHOrO ONIEPATOPA B CJTyuae CO3AaHMs Ha TeppuTopuu cybbekra Poccuiickoii @emepatiuu LieHTpoB "Touka
pocTa" B paMKax MHBIX IIPOrPaMM U IIPOEKTOB, He OTHOCSIIMXCS K peanusauuy demepanbHOro mpoekra "CoBpeMeHHas 1IKojIa" HallMOHAAbHOTO npoekTa "O6pasoBaHue’, 3a CUeT
CpencTB O10IKETOB CyObeKTOB Poccuiickoit demepanyyt 1 (UIM) CPEICTB MECTHBIX OFOIKETOB U (MJ1M) BHEOIOISKETHBIX MCTOYHMKOB, 8 TAKKE HAIlpaB/IeHMe Ha COI/IacoBaHMe
denepaabHOMY OTIepaTOPy KOHLIEMIIMM CO3aHus M QYHKIMOHUPOBaHMS TakuX LleHTpoB.

3. TpeboBaHMS K MIOMEIIEHMUSIM, KOMIUIEKTOBAaHUIO 000pYIOBaHMEM, PAaCXOAHBIMM MaTepuaiaMu, CpeACTBaMU O0YyUYEeHMUSI M BOCIIUTAHMS

Cosmanne lleHTpoB "Touka pocTa” mpeIoaraeT KOMIUIEKC YCIIOBUI IT0 OCHAIEHMIO 06pa30BaTebHBIX OpraHKu3anuit 060pygoBaHMEM, PACXOTHBIMY MaTepUaiaMy, CPeICTBaAMMU

06y4YeHMsT ¥ BOCTIUTaHMSI 1)1 AOCTVDKEHMSI 06pa30BaTeIbHbIX PE3Y/IbTaTOB 10 ITpeIMeTHbIM 06/1acTIM "EcTecTBeHHO-HayuHble IpeaMeThl’, "EcTecTBeHHbIE HayKy', "MaTeMaTKa u
nHpopMmaTuka", "Ob1IecTBO3HAHME U ecTeCTBO3HaHMe", "TexHomorus", 00pa3oBaTe/IbHIX IIPOTPAMM 00IIero 06pa3oBaHMsI €CTECTBEHHO-HAYUYHO U TEXHOIOTMYECKOi
HampaBJeHHOCTeN!, IIPY peanu3alyy KypcoB BHEYPOUHOI IeSITeIbHOCTHM U TOTIOIHUTEIbHBIX 0011[epa3BUBAIOIIMX ITPOTPAMM eCTeCTBEHHO-HAYYHO 1 TeXHUIECKOA

HaHpaBHEHHOCTEf/'I.

[TepeueHs HampaBIeHHOCTEl peann3yeMbIx Ha 6a3e LleHTpos "Touka pocra” 06pa30BaTENbHBIX IPOrPAMM MOKET ObITh PACIIMPEH B 3aBUCUMOCTY OT UMEIOLINXCS Y
06111e06pa30BaTENbHBIX OPTAaHM3ALIMIT YCIIOBUI, a TAKKe TOTPEOHOCTE YYaCTHUKOB 06pa30BaTeTbHbIX OTHOIIEHWIA.

Cosmannue 1eHTpa "Touka pocTa” MpeaIoaraeT pasBuTe 06pa3oBaTeaIbHOM MHPPACTPYKTYPhI 0611e06pa30BaTeIbHOI OpraHK3aluy, B TOM YMC/Ie OCHAIeHKe
06111e06pa30BaTENbHOI OPTaHM3aLIN:

- O60py,HOBaHI/IEM, cpeancTBamMm O6y‘-I€HI/IH M BOCIIUTAHUSA OJI1 UBYyUEHUS (B TOM 4Uncie E)KCl'IepI/IMEHTa)'IbHOI‘O) npeaMeToB, KypCOB, AVMCIUITINH (MO,ILYJIBVI) eCTECTBEHHO-HaY‘{HOﬁ
HaIpaB/JI€HHOCTU 1 TeXHOJIOTMYeCKO HaHpaBJ’[eHHOCTeﬁ IIpy peaim3alii OCHOBHBIX OGIJJ,eOﬁpaSOBaTe.T[beIX IIporpaMM M OOIIOJTHUTEIbHbIX o6meo6pasoBaTeanblx nmporpamMm, B

"o "o

TOM YMCJIe IJIST pacIlMpeHusI colepskaHus yue6HbIX TpenmeToB "Ousuka’, "Xumust", "Buonorus”;

- 060pyIOBaHMEM, CPEACTBAMM OOYUYEHMS Y BOCIIMTAHMS IJIS U3YUEHMSI OCHOB POOOTOTEXHUKM, MEXAaHMKIU, MEXaTPOHUKM, OCBOEHMSI OCHOB ITPOrPaMMMPOBAHMS, pean3anmn
MIPOrPaMM JIOMIOTHUTEIBHOTO 06pa30BaHMS TEXHMUECKON M €CTeCTBeHHO-HAYYHOI HAITpaBIeHHOCTeN 1 T.1,.

- KOMITIbIOTEPHBIM 1 MHBIM O60py,[[OBHHV[€M.

[lepeueHb, MMHMMATbHO HEOOXOAMMbIe (DYHKIIVIOHATbHBIE U TEXHUYECKME TPeOOBAHMS Y MUHMMAIbHOE KOJIMUECTBO 000pYyI0BaHMSI, PACXOIHBIX MaTePUAJIOB, CPEICTB 00yUeHMS U
BocriuTaHus 1jist ocHamleHust leHTpoB "Touka pocra” (manee - MHGPACTPYKTYPHBIN JIUCT), OTIPeeNsioTCss PerMoHaIbHBIM KOOPAMHATOPOM C yueToM [IpuMepHOro nmepeuHst
0060pyIOBaHMsI, PACXOJHbIX MAaTepPUAIOB, CPEJICTB OOYUEHMSI M BOCITUTAHMS AJISI CO3/IaHMS U obecrieueHMs QyHKIVMOHMPOBAHMS IIEHTPOB 0OPA30BaHMS €CTeCTBEHHO-HAYUHOM U
TEeXHOJIOIMYEeCKOi HallpaBjeHHOCTH "Touka pocTa’ B 0011e06pa30BaTeIbHbIX OpraHu3alisIX, PacioloKeHHbIX B CeJIbCKOI MEeCTHOCTU U Masibix ropogax (Ilpunoxenue N 6),
MIPUMEPHOTO TUIIOBOTO MHGPACTPYKTYPHOTO JIUCTA, OTpenensieMoro ®enepaybHbIM OIEpPaTOPOM, M HACTOSIIIMX PeKoMeHaaImii.

B pamkax ocHamieHus 0611eo6pa3oBaTeTbHbIX OpraHm3anuii mpyu GopMupoBaHUYM MHGPACTPYKTYPHOTO JIUCTA CYOBeKT Poccuiickoit @emepaiiy BIIpaBe BoIOPATh CTAHIAPTHBIN WK
MIPOGWIbHBIN KOMIUIEKT 060PYAOBaHMS, MPEACTaBIEHHbIN B IPMMEPHOM TepeuHe 060pya0BaHMsI, PACXOJHbIX MaTEPUAIOB, CPEJICTB O6YUEHMS U BOCITUTAHMS JJIsI OCHAIIEHMSI
Lieutpos "Touka pocta" (IIpunokerue N 6). [IJis1 MaJIOKOMIUIEKTHBIX 06111e06pa30BaTeIbHbIX OpraHm3aiuii <1> 06beM equMHNI] CPefCTB 00yUeHMs i BOCIIMTaHNUS (OPMIUPYETCS B
MeHbIlIeM KOINJecTBe.
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<1> MaJIOKOMIIJIEKTHOJ 0011[e06pa30BaTeIbHOI OpraHu3anyeil B paMKax peajqnsanyuy MepopUsSTHii II0 CO3IaHNI0 ¥ PYHKIMOHMPOBAHMIO LIEHTPOB €CTeCTBEHHO-HAYYHO 1
TEXHOJIOTMYECKOI HallpaBJIeHHOCTel Mpu3HaeTcs 001eobpa3oBaTeIbHast OpraHu3anys, YMCIeHHOCTDb KIaCCOB-KOMIUIEKTOB B KayKI0i1 13 mapasuieieil KOTOpOil COCTaBIIsIeT He
6oiee 1 emyHMIIBI.

[TpoduIbHbI KOMIUIEKT 060PYIOBaHMSI MOKET ObITh BHIOPAH [JIs1 00111e06pa30BaTeIbHbIX OPraHu3aluii, MUMEIOIIMX Ha MOMEHT co3JaHus 1eHTpa "Touka pocta” HabGop CpencTB

00y4eHMS M BOCIIUTAHMSI, ITIOKPBIBAIOLINI CBOMMM (GYHKIIMOHATbHBIMM BO3MOXKHOCTSIMY 6a30BbIe IIOTPEOHOCTHM IIpU U3yYeHuu IpeaMeToB "dusuka”, "Xumust" 1 "Buonorus”.

[TpodnbHBIN KOMIUIEKT 000pYAOBaHMS obecreunBaeT 3GeKTUBHOE TOCTVKEHME 00Pa30BaTEIbHBIX PE3YIbTATOB 00yUaOIIMMMUCS IO TPOrpaMMaM eCTeCTBEHHO-HAayUYHO U
TEXHOJIOTMYECKON HAIIPaBJIE€HHOCTEN, BO3MOXKHOCTD YIITyOJIEHHOTO M3yUeHMSI OTAEbHBIX ITPEAMETOB, B TOM UKCiIe sl GOpMUPOBAHMS M300PETATETHCKOTO, KPEaTUBHOIO,
KPUTUYECKOTO MBINUIEHMS, Pa3BUTUSI QYHKIIMOHAIBHOI TPAMOTHOCTY Y 00YYaIOIIMXCSI, B TOM YMC/Ie eCTeCTBEHHO-HAayYHOI 1 MaTeMaTUYeCKOIA.

[pu dopMupoBaHuM MHOPACTPYKTYPHOTO JIMCTA U3 MPOGMILHOTO KOMILIEKTA B 00sI3aTeIbHOM MOPSIAKE 06eCIeurBaeTCs BHIOOP CPEeICTB 06YUEHMS U BOCITUTAHKS HE MEHee UeM
o TpeM yue6HbIM mpeaMetam ("®usmka”, "Xumus', "Buonaorus") u KOMIbIOTEPHOT0 060pynoBaHus. OCTaBIIMECS 10 UTOTaM OIpeaeneHs 06s3aTeIbHOTO 060PyI0BaHMS
CpenCcTBa, IpeAyCMOTPeHHbIe IJIst ocHatneHust [leHTpa "Touka pocTta’, pacrpenensioTcs Ha TpUMoOGpeTeHye JOMOHUTETbHOTO 060PYIOBaHMS, BXOASIIETO B epeyeHb

060pyIOBaHMsI, PACXOIHBIX MaTePUAJIOB, CPEICTB 06YUEeHNST ¥ BOCTIMTaHMs TpoduibHOro KoMiuiekta ([IpunoxkeHne N 6 K METOAMYECKUM PEKOMEHIALIVSIM).
[Tpu BeIGOpE MOMOTHUTEILHOTO 060PYIOBaHMS TAKKE ClIeqyeT YUUThIBATD CIIenUbUKY U IOTPe6HOCTM OTpacieil 9KOHOMMKY cyobekTa Poccuiickoit @enepatiin.

PervoHabHbI KOOPAMHATOP 06ECIIeUuMBAET COMIacCOBaHye CHOPMUPOBAHHOTO B COOTBETCTBMY C TUITOBOI (hopMOii MHPPACTPYKTYPHOTO jvcTa ¢ PeepaqbHbBIM OIIEPATOPOM B
COOTBETCTBMM C peryiaMeHTOM, oIpee/sieMbiM denepaabHbIM OIIEPATOPOM.

[Ipu HampaB/IeHMM Ha COTIacoBaHMe MHPPACTPYKTYPHOTO JIMCTA, COAepKalllero CTaHAapTHbie KOMIUIEKThI, PernoHa/bHbIN KOOPAMHATOP ITpepocTasiseT (1o popme DenepanbHOTO
orneparopa):

- INoATBep KaeHMe OTCYTCTBMSA B COOTBETCTBYIOIIIMX O6paBOBaTe)’IbeIX OpraHmsanmiax, OCHallleHMe KOTOPbIX IVIAaHUPYeTCHd, o6opy,u03aHm{, PpacXOoHbIX MaTepnaioB, CpeaCTB
O6y‘leHI/IH U BOCIIUTAaHMS, YKa3aHHBIX B [TepeYHe CTAHAAPTHOI'0 KOMIIJIEKTA;

- MIOATBEPsKIeHNe Haanuns (Jin6o obecreueHne Haluums 10 MOMeHTa ocHalteHus Llentpos "Touka pocTa") yCIOBMIL )1 XpaHeH s U UCIIONb30BaHMS XMMUUECKUX PEaKTUBOB, B
TOM 4MC/Ie He06X0IAMMOro 000PpYyIOBaHMs, BK/IIOUas MKad BhITSDKHOM MTAHOPAMHBINA 1 MIKad 11 XpaHeHMS] XMMUYECKUX PEAKTVBOB OTHEYIIOPHBIN, COTIacHO IlepeuHio CpecTB
06yUYeHMs ¥ BOCIIUTAHMSI, HEOOXOIMMBIX [IJIsI peann3alyu 06pa3oBaTeIbHbIX TPOrpaMM HauaJbHOTO OOIEero, OCHOBHOTO OOIIETrO ¥ CpeqHero o6Inero o6pasoBaHmsl,
COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBUSIM 00yUeHMsI, He06XOIMMOTO IMPY OCHAIIeHUY 0011e06pa30BaTebHbIX OPTAHN3ALMI B IEMISIX Pean3aiyy MepOpUsITHIL TT0 COIEICTBUIO
co3maHuIo B cy6bekTax Poccuiickoit @emeparyy (MCXOAS U3 TPOTHO3MPYEMOIi TOTPEeOHOCTI) HOBBIX MECT B 0011e06pa30BaTeIbHbIX OPraHU3AMSIX, YTBEPKAEHHOMY ITPUKA30M
Munnpocseienust Poccun ot 3 cenTsops 2019 r. N 465.

O6pasoBaTe/bHbIE OPTaHMU3aLIMM, Ha 6a3e KOTOPBIX CO3AAIOTCS M PYHKIIMOHUPYIOT LleHTpsh! "Touka pocTa’, JOKHBI COOTBETCTBOBATD e/ CTBYIONIMM TPe6OBaHUSIM K YCTPOICTBY,
cofiepsKaHMIO 1 OpraHM3alyy peskuMa paboThl 06pa3oBaTeIbHbIX OPraHM3alnii ¥ MHBIM HOPMATUBHBIM ITPaBOBbIM aKTaM, OIpeaesSioNM TpeOoBaHMs K OpraHu3aluy o01Iero u

JIOTIOTHUTENIbHOTO 06pa30BaHysI eTeit.

IMomerenus (GYHKIMOHAIbHbBIE 30HbBI, B TOM UMc/ie yueOHble KaOMHeThl GusuKu, Xumuun, 6uonorun) Lientpa "Touka pocTa” peKOMEHAYETCST PacrojaraTh B Mpeneiax OgHOTO
3aHUS.

[IpoexTpoBaHye, 30HMpOBaHKMe noMmelineHuit LleHTpoB "Touka pocta” u onpeneneHue gu3ainH-peleHnii OCyIeCTBIISIETCS C YYeTOM PYKOBOACTBA 10 IIPOEKTHPOBAHUIO LIEHTPOB
"Touka pocTa”, yrBepkmaeMoro ¢gegepajbHbIM OTIEPATOPOM.

https://normativ.kontur.ru/document?moduleld=1&documentld=382091 5/63



13.07.2021 Pacnopsixenne MuHnpocsewenus P® ot 12.01.2021 N P-6 — Pepakuums ot 12.01.2021 — KoHTyp.Hopmatus

[py IpOEKTUPOBAHMM, 30HUPOBAHNY ToMeleHMit IleHTpoB "Touka pocTa” cieqyeT yYUThIBATh 0COOEHHOCTY 060PYIOBaHMSsI, pACXOIHBIX MaTepUajIOB, CPEACTB OOYUEHUS U
BOCIIMTAHMS, KOTOPbIM GyIeT o6ecrieunBaThCsl 06pa3oBaTebHast OpraHu3aiysl.

[TpoekT 30HMpOBaHMs HomenieHuit [leHTpoB "Touka pocra” mpeacrassieTcs PefgepasbHOMY OIepPaTOPy OAHOBPEMEHHO C IIpeiCTaB/IeHNeM MHGPACTPYKTYPHBIX JIMCTOB.

4. OpraHusanyus o0pa3soBaTe/IbHO IeITeIbHOCTHU

O6pa3oBaTebHast JeATeIbHOCTD Ha 6a3e IeHTPOoB "Touka pocTa’ OCYIIECTBIISETCS 0 06pa30BaTeIbHbIM ITPOrpaMMaM OBIIETO U OMIOTHUTEbHOTO 06pa3oBaHMs.

Tpeb6oBaHus K popMaTy OpraHm3alyy 06pasoBaTebHO AesITeTbHOCTY PErYIUPYIOTCS HACTOSIIMMY PeKOMeHIauysIMy U MHBIMY MHGOOPMAaIIMOHHBIMU Y METOAMYECKUMU
maTepuanamu defepaabHOTO OrlepaTopa.

HaHpaBHEHI/Iﬂ pean3yeMbIX C MCIIOJIb30BaHMEM peCypCOB U,eHTpOB "Touka pOCTa" IIporpaMmM OIIpeneasaroTCsa B COOTBETCTBUM C METOAMUYECKMMM MaTepnaiaMn U
PEKOMeHOAUMAMM, YCTAHABIMBAE€MbIMU U aKTYya/IM3MPYyEMbIMNU cDe,ELepEUIbeIM OIIepaTopoM.

Ha 6a3e menTpoB "Touka pocta" 06ecrieuBaeTcst peann3salys 06pa3oBaTeabHbIX ITPOrPaMM €CTeCTBEHHO-HAYUHOM U TEXHOJIIOTMUECKOI HAaIPaBJIeHHOCTe!, pa3pab0TaHHbBIX B
COOTBETCTBUM C TPeOOBaHMSIMM 3aKOHOAATENLCTBA B chepe 06pa3oBaHMs U C yueToM pekoMmeHpanmit @enepanbHoro oneparopa. B o6s13aTenbHOM nopsiake Ha 6a3e 1ieHTpoB "Touka

pocTta" obecreunBaeTcsl OCBOEHME 00yUaIMMUCS YIeOHbIX TpeaMeToB "dusuka’, "Xumus', "Buonorust” ¢ ucronb3oBaHMeM ITPUOOPETAEMOTO 060PYIOBAHMS, PACXOTHBIX
MaTepuasoB, CPeICTB OOYUeHNS Y BOCIIUTAHUS.

He menee 1/3 06beMa BHEYPOUHOI JeSITEIbHOCTM 06YUAIOIIMXCS JOKHO ObITh OPMEHTUPOBAHO Ha MoAepskaHe eCTeCTBeHHO-HAYUHO ¥ TeXHOJOTMUYeCKO HallpaB/IeHHOCTelk
06pa3oBaTeabHbIX IIPOrpaMM, IIpy 3TOM 00beM IPOrpaMM eCTeCTBeHHO-HAaYUHOIi HallpaBJIeHHOCTM He MOXKeT COCTaB/sITh MeHee 20% oT 0611ero o6beMa BHEYPOUHO
IesitesibHOCTH. OOpa3oBaTe/ibHbIE IIPOrPaMMBbI 10 IPYTUM HAIIPaBA€HHOCTSIM TPV HaJIMUMY BO3MOXKHOCTY PEKOMEHIYeTCs IJIaHMPOBATh C MCII0Ib30BaHMEM pecypcoB LIeHTpoB
"Touka pocra”.

PaspaboTrka pabouux rmporpamm 1o rnpeagmeram "dusuka’, "Xumus', "Buonorus’, yae6HbIM IMpeMeTaM eCTECTBEHHO-HAYYHOM U TEXHOIOTMYECKOI HAIIPaBJIeHHOCTEN U3 YacTH
yue6GHOro 1aHa, popMupyemMoit yuacTHMKaMM 06pa30oBaTeIbHbIX OTHOIIEHMI, TPOrPAaMM BHEYPOUHOI IeSITEIbHOCTU U TOTIOTHUTEIbHOTO 06pa30BaHMs OCYLIECTBIISIETCS
0011e06pa30BaTeIbHBIMY OPTaHU3AIMSIMM, B KOTOPBIX CO3AI0TCS LIEHTPhI "TOUKa pocTa’, CaMOCTOSTENbHO C YYETOM METOAMYECKMX MAaTEPUAJIOB U peKoMeHaalnii denepaabHOTo
omepartopa. Peanusaniyst 06pa3oBaTebHBIX POTPAMM JTOMOTHUTETHHOTO 06pa30BaHMsI B MAJIOKOMILIEKTHBIX 00111e06pa30BaTeIbHbIX OPraHM3alysIX OCYIIEeCTBIISIETCS TPU
HaJIMUMM Y OpPraHM3aLUM COOTBETCTBYIONIMX YCTIOBMIA. JIJIsT MaTOKOMITIEKTHBIX 06111e06pa30oBaTeIbHbIX OpraHM3alyii JOMyCKaeTCsl OTCYTCTBME JIMIIEH3UM Ha TOMOJHUTEIbHOE
006pa3oBaHye U peaansyeMbIX IPOrpaMM JOMOTHUTETbHOTO 06pa30BaHMsI.

PexomeHIaIMM 0 UCIIOJIb30BAHUIO CTAHIAPTHOTO KOMILIEKTa 060pynoBauus Llentpa "Touka pocTa” Ipy peannsanyy MporpaMm eCTeCTBEHHO-HAYYHO U TEXHOIOTMYeCKO
HaIpaB/eHHOCTel onpemeneHbl B IIpmioskeHnu N 5 K HacTOSIIMM PeKoMeHIaIsIM.

CompoBOXAEHME M METOAMYECKOE 0becrieueHye UCIoab30BaHMs MPOMMIBHOTO KOMIUIEKTAa 060PYIOBaHNSI B 06pa30BaTeIbHOM JeaTeIbHOCTY IeHTpoB "Touka pocTa”
ocyiectsiseT OemepaabHbIi OrepaTop.

MeTomyuyeckue MaTepuasbl, pa3paboTKM U MHbIE MATEPUAJIBI ITO BOITPOCAM UCIIOTb30BaHMs MPOGMIBHOTO KOMIUIEKTa 060PYAOBaHNS pa3pabaThIBAIOTCS, aKTYyaTU3UPYIOTCS U
pacmpoctpaHsiorcst eepasbHbBIM OIEPAaTOPOM, B TOM UMCIIE C TPUMEHEHMEM COBPEMEHHBIX MeMa MHCTPYMEHTOB (BU/I€0, BeGMHAp, ITyO6ImMKaimm).
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@efiepaabHBIM OIIEPATOPOM Ha PETYISIPHOI OCHOBe 06eceunBaeTcs MPoBeIeHNe METOAMYECKMX M 0OYUaIoIMX MEePOIPUSITHIL TT0 BOIIPOCaM OpraHKu3aluy 06pa3oBaTeIbHOTO
npotiecca B llenTpax "Touka pocTa’ ¢ IpMMeHeHMeM TPodGUILHOTO KOMILIEKTa 000PYI0BaHMs, OKa3aHue MeTOIMUYeCcKOl IIOMOIIY TPy pa3paboTKe yueOHbIX MaTePUAIOB, 3aJaHnii
IIJIST COBEPIIIEHCTBOBAHMS IIPAKTUUECKO TIOATOTOBKY 06YUaIONMXCsT TI0 YUe6HbIM MTpeaMeTaM, KypcamM BHEYPOUHOI TeaTeTbHOCTH, JOTIOTHUTEIbHOTO 06pa3soBaHus TeTeit.

[Memarormnueckye pabOTHUKM, OCYIECTBIISIIONIE AESITEIbHOCTD Ha 6a3e LleHTpoB "Touka pocTa’ ¢ MpUMeHeHVeM MPOMOWIbHOrO KOMIUIEKTA 000PYA0BaHMS, IPOXOISIT 00yUeHMe 110
MpOrpaMMaM JOIMOHUTEIBHOIO MPodeCCHOHATBHOr0 06pa3oBaHms (Kypchl MOBBIMIEHNS KBaIMpuKalyn) us @egepansbHOro peectpa nporpamm JI10. IToBbilieHMe KBaTUbUKaIUU
MeJarornyeckmx pabOTHUKOB OCYIIECTBIISIETCSI HE peXXe ONHOTO pas3a B TPY rofa.

5. OpraHN3anMOHHO-METOAMYECKOE COIIPOBOKIEHME U UCIIOIb30BaHNe MHOV CO3JaHHO B paMKax peau3anuy HalMOHAIbHOTO
npoekTa "O6pasoBaHue” MHPPACTPYKTYPbI

B OesaxX KOMIIVIEKCHOI'O COITPOBOKAEHN OeATeJIbHOCTIU U,eHTpOB "Touka" CDe,uepaanbIM OoIIepaTopom O6eCHe‘II/IBHETCH OCylieCTB/IEHE HY6JII/IKEIU,I/II71 nu O6HOBJIEHI/I$[ MeToaAN4YeCKnux
MaTePUAJIOB, BKIIOUAIIMUX YUeOHO-MEeTOAMUECKIE MaTepUasIbl (MHCTPYKLINY, METOIMUECKYE TT0CO6MSI, MHGDOPMALIMOHHbIE MaTePUAJIbI, TEPEUHM PEKOMEH/TYEMBbIX JIUTEPATYPHBIX
MCTOYHVKOB, BU€OMATEPHUAIIBI U [IP.), & TAK)KE MaTepUaIbl 110 UTOTaM IIPOBeIeHMS MepoTIpusITHii PefgepasbHOTO onepaTopa (Be6MHapbl, CEMUHAPbI, KOHPEPEHIINY, COBEIIAHNS U
ap.).

st megarornueckux paboTHUKOB LieHTpoB "Touka pocta" denepanbHbIM OTIEPATOPOM 06GeCTIeuMBaeTCs MTPOBeIeH)e TEMAaTUUECKIUX BeOMHAPOB U 00pa30BaTeTbHbIX

MepOIPUSITHUIL, HAITPAB/IIEHHBIX Ha pa3bsICHEHYE BOIIPOCOB peann3anyy 06pa3oBaTeabHbIX MporpaMm Ha 6a3e IleHTpoB "Touka pocTa” ¢ IpuMeHeHMeM MPOGMIbHOTO KOMIUIEKTA
000pyIOBaHMS.

[t PeroHabHBIX KOOPAMHATOPOB U PYKOBOASIIMX paboTHUKOB IleHTpoB "Touka pocra"” denepaibHblii oriepaTop 06ecreunBaeT MpPoBeieHNe TeMaTUIeCKMX BeOMHAPOB,
HaIpaBJIeHHbIX Ha IOMOJIHUTETbHOE Pa3bsICHEHVE BOITPOCOB, OTHOCSIIVXCS K MCITOTHEHNIO KOMITJIEKCOB Mep (JOPOSKHBIX KapT) 10 CO3IaHMI0 U QYHKIMOHUPOBAaHMIO LIeHTpOB
"Touka pocTa", JOCTVKEHWIO YCTAHOBIEHHBIX ITOKa3aTeseil GyHKIVOHMPOBAHMS, UCITOIb30BaHMIO MHOM CO3IaHHONM B paMKaX pea3aiyy HallMOHAJIbHOTO MTPOEKTa
"O6pasoBaHye” UHGPACTPYKTYPHI.

B nensax s dexTMBHOI OpraHM3alMOHHO-METOANYECKO MOAIePIKKY co3aanmst U GyHKimoHupoBaHus LleHTpoB "Touka pocta’ Ha TePPUTOPUM CYOBEKTOB Poccuiickoit @emepanyu
PernoHasbHbIM KOOPAVHATOPOM 00€CIeuBaeTCs BOB/IeUEHMEe JeTCKUX TEXHOMAapKoB "KBaHTOPUYM ', LIEHTPOB LG POBOro o6pasoBaHus aeteii "IT-Ky6", KI0UeBbIX [IEHTPOB
IOITOJIHUTEIbHOTO 06pa3oBanus "JJoM HayuHOI Kojutabopaiuu” B IesTenbHOCTb LleHTpoB "Touka pocTa” B caeayiomux ¢gopMaTax:

1. TIpoBeneHe COBMECTHBIX MEPOIIPUATHUIL 11T OOYUAIOMIMXCS U TIelaroruueckux paboTHMKOB 0011e06pa3oBaTeIbHbIX OpraHu3aiuii, Ha 6a3e KOTOPbIX co3maioTcs LleHTph! "Touka
pocra" (obyJaroie ceMMHAPBI M MACTEP-KIACChI TTO BOITPOCAM MCITOJIb30BaHMSI 000PYI0OBaHMSI, CPEJCTB OOYUEHMS M BOCITUTAHMST; METOIMUECKYIE MEPOTIPUSITHS TI0 BOITPOCAM
pa3paboTKy, COBEPIIEHCTBOBAHMS M BHEIPEHMS ITPOTPAMM JIOTIOJIHUTEIBHOTO 06pa30BaHMs €CTECTBEHHO-HAYYHO! M TEXHUYECKOI HAITPaBA€HHOCTY, OpraHM3alluy BHEYPOUHOT

IesITeIbHOCTM 00YJaIOMIVIXCST; MUHAVBUIYaTbHbIE KOHCY/IbTAIMA JIS TIeIarornuecKux paboTHMKOB, B TOM UMC/IE B PEXKMME OHJIANH; 3aHSTUS IIPOEKTHO MesITeTbHOCTDIO;
KOHKYPCHBIE U COPEBHOBATEIbHbIE MEPOTIPUSITHS LIS IeTeii U [Ip.).

2. OpraHusaiys u yudacTue B pETMOHATbHBIX Y MEKPErMOHATbHBIX KOHPepeHIUIX, hecTuBaiix, GopymMax Mo 0OMeHY OMbITOM PaboThl Ha BICOKOOCHAIIIEHHBIX YIEHMKO-MeCTaX, B
TOM YMCJIe TI0 pean3alyy IIpeaMeTHbBIX obsacTeit "EcTrecTBeHHO-HayuHble ITpeameThl”, "EcTecTBeHHbIe Hayku'", "MaTteMaTuka 1 MHbopMaTuka“, "O0IIecTBO3SHAHNE U

b
"o

eCcTeCTBO3HaHue , TeXHOI[OI‘I/ISI", d TaK>Ke IIporpamMm OOITIOJTHUTEJIbHOTI'O 06p330BaHI/IH eCTECTBeHHO-HaY‘{HOﬁ U TEeXHUYECKOM HaHpaBHeHHOCTeﬁ.

3. YyacTue perMoHaIbHbIX KOOPAMHATOPOB, MpeAcTaBuTeseii IleHTpoB "TouKa pocTa” ¥ MHBIX LIEHTPOB, PYHKIMOHUPYIOMIMX Ha TEPpUTOpUM CyobekTa Poccuiickoit ®emepanyu, B
mepornpuiaTusax PeepaJibHOTO Oreparopa.
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Fpa(bI/IK MepOHpI/IHTI/Iﬁ, KBOTbI YUYaCTUs, COAep>KaHMe M TEXHOTIOT MM IIPOBEedEeHS MepOHpI/ISITI/Iﬁ JOBOISTCA CDe,uepaanbIM OIIepaTopoOM OOITOJTHUTEIbHO.

4. OpraHusanys U y4actye B MIpoBeaeHNy MHGOPMAaIMOHHbBIX KaMITaHMI1 10 TTOMY/ISIpU3aliuy HallMOHAIbHOTo mpoekTa "O6pa3oBaHne” Ha TeEPPUTOPUM CyObeKTOB Poccuiickoit
denepaliyy, B TOM 4MC/Ie COOBITUSIX, IPOBOAMMBIX AJISI KOHCYJIbTAIIMOHHOTO COITPOBOXKIEHMS POAUTENIEH (3aKOHHBIX ITPeICTaBUTENel) 06yUaloNIMXCS O BO3MOKHOCTSIX JJISI
Pa3BUTHUS CIIOCOOHOCTEN ¥ TATAHTOB UX JIeTeit, TpodeCcCOHaTbHOM OPUEeHTAIMN U YCIIEITHOTO OCBOEHMSI OCHOBHBIX 00Pa30BaTeIbHbBIX IIPOrpaMM 06IIero 06pasoBaHms.

5. PaspaboTka, yTBepKIeHMEe U pean3aliys CeTeBbIX 00pa30BaTENbHbIX POTPAMM C MUCITOb30BaHMEM BbICOKOOCHAIEHHBIX YUEHUKO-MECT, CO3aHHbBIX B CyObekTe Poccuitckoii
denepaluy B paMKax Hal[MOHAJIbHOTO poekTa "O6pasoBaHue’, B TOM UKC/e COBMECTHO C JeTCKMMM TeXHoImapkaMu "KBaHTOpUyM".

6. BoBneueHne 06yJaroumxcs 061e06pa3oBaTeabHbIX OpraHu3aluit, Ha 6a3e KOTOPBIX CO34a0TCs U GYHKUMOHUPYIOT LleHTps! "Touka pocra’, B pa3nuuHble GOpPMBI
COMPOBOXKIEHMS M HACTAaBHUYECTBA C MCII0JIb30BaHMEM KaJIpOBBIX PECYPCOB, 00eCIeunBalonMx paboTy BBICOKOOCHAIIEHHBIX YUEHMKO-MECT, CO3IaHHbIX B CyObeKkTe Poccuiickoii
denepaliyy B paMKax Hal[MOHAJIbHOTO MpoekTa "O6pasoBaHue” ¢ yueTOM METOHOIOrMH (LeJIEBO MOZEIN) HAaCTaBHUYECTBA 00YyYarOIMXCS /IS OpraHM3alnii, OCYIIEeCTBIISIOIINX
06pa30BaTeIbHYIO NesTeTbHOCTD 110 0011e06pa30BaTEIbHBIM, TOMOTHUTEIBHBIM 0011e06pa30BaTEeIbHBIM U ITPOrpaMMaM CpPeAHETO MPodecCMOHATBHOTO 06pa30BaHMs, B TOM
Yuciie ¢ IpUMeHEeHMEM JIYYIIMX MPAKTYK 0OMeHa OMbITOM MEXKITY 00yUaomyMUCS.

LlenTps! "Touka pocTa” UCIOMb3YIOT MHPPACTPYKTYPY M KagpOBble PECYPChI JeTCKMX TEXHOIIAapKOB "KBaHTOpPMYM", cO3IaBaeMbIX Ha 6a3e 0011e06pa30BaTeIbHbIX OPTaHM3aLMIA, 151
pasBUTHS ITPOEKTHOV IesITeTbHOCTY obyuaroniuxcs. [leqarormyeckue pabotuuku lleHTpoB "Touka pocTa” 06ecreunBamT yyacTye 00yJaroImmuxcsl B MEPOIIPUSITUSIX TEeTCKUX
TexHomapKkoB "KBaHTOpUyM" C yIaJeHHbIM MCIIOIb30BaHeM 000PYJOBaHNSI, CPECTB OOYUeHMS M BOCIIUTAHMS, @ TAKKe MPMHUMAIOT yJacTye B OpraHM3yeMbIX MMM CEMMHApax o
IemMoHcTpanyy 3G (EKTUBHOTO OIbITA pean3anyy 06pa3oBaTeIbHbIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKO M MHBIX HAIPaBIEHHOCTE! Cpeiyt MHBIX 0011e00pa30BaTeIbHBIX
OpTaHM3aluii, paco0KeHHbIX Ha TePPUTOpUM CyobekTa Poccuiickoit ®emepanyn.

PervoHaJibHbIM KOOPAMHATOPOM Ha TeppUTOpuM cydbekTa Poccuiickoit @emepaniyy obecrednBaeTcs paboTa 1o MoaaepskKe o61meo6pa3oBaTeIbHbIX OPraHM3allnii, TOKa3bIBAIOIINX
HM3KMe 06pa30BaTeIbHbIE PE3Y/IbTAThI, C UCIIONIb30BaHMEM MHGPACTPYKTYPhI U KaApoBOro obecreveHus LleHTpoB "Touka pocTa” B pa3JMUHbIX hopMaTax (COBMECTHAs peaan3anust
06pa30BaTeIbHBIX IPOTPAMM, MMPOBEAEHME 00YUAIOIINX MEPOTPUSITHUI, CEMUHAPOB, KOHCY/IBTALIMIA U TIP.).

[Tpu nipoBefeHNY pa3aNIHbIX MEPOTIPUSITUI, CBSI3aHHBIX C peanu3aliueil HallMoHaAbHOTO MpoekTa "O6pa3oBaHue", UCIONIb30BaAHMEM COOTBETCTBYIOIIEN MHDPACTPYKTYPHI,
Ka/IpOBBIX U (DMHAHCOBBIX PECYPCOB, IO/KHO OBITH 06ecreueHo MX MHPOPMAaIMOHHOEe COMTPOBOXKIEHNE, B TOM YMC/Ie B CPEICTBAX MacCOBOI MHGOPMAINY, COIMATbHBIX CETSX, Ha
caiiTax 06pa30oBaTeNbHBIX OPraHK3aIMii C MCIT0Ib30BaHMEM (PUMPMEHHO CMMBOIMKY HAlMOHAIBHOTO ITpoekTa "ObpasoBaHue’.

Nudopmanus 06 yuactuu LleHTpoB "Touka pocTa’ B MEPONIPUSITUSX HatpasisieTcss PeepaJbHOMY OIIEPATOPY B paMKaxX €XKeKBapTaJIbHOTO MOHUTOPYHTA.

6. TpeboBanus K huHaHCOBOMY 00ecrieueHuto lleurpos "Touka pocra”

@duHaHCOBOe obecrieueHne GyHKIMOHNPOoBaHus LleHTpoB "Touka pocTa” BKIOYAET 3aTPaThl B COOTBeTCTBMM ¢ OBGmMMYU Tpe6OBaHNSIMM K OTIpee/IeHMI0 HOPMaTUBHBIX 3aTpaT Ha
OKaszaHMe TOCYyTapCTBEHHBIX (MyHUIUIIATBHBIX) YOIYT B chepe TOIMIKOIbHOTO, HAUaTbHOTO 00IIEro, OCHOBHOTO 06IIIero, CpegHero 0611ero, CpeaHero npodeccMoHaIbHOTO
06pa3oBaHMs, JOTIOTHUTETLHOTO 06pa30BaHMs JeTell ¥ B3POC/IbIX, JOTIOMHUTEIbHOTO MPodeccMOHATbHOTO 06pa3soBaHys IS NI, UMEIOIIMX MIJIM TTOYYarouMX CpeaHee
npodeccruoHanibHOe 06pasoBaHme, MPoheCcCHOHATBHOTO 00yUeHNs, TPUMEHSIEMbIMY IPU pacueTe 06beMa Cyocuamu Ha pyHAHCOBOE 0becieyeHye BHIITOTHEHMS TOCYIapCTBEHHOTO
(MYHMITUIIQJIBHOTO) 3a[JaHNsI HA OKa3aHMe roCygapCTBeHHbBIX (MYHUITUITAIbHBIX) YCIYT (BBITOIHEHME paboT) rocyaapcTBEHHbIM (MYHUITUITAIbHBIM) YUPEsKAeHMEM,
yTBePKIeHHbIMM MpuKa3zoM Munmnpocsemenus Poccun ot 20 Host6pst 2018 1. N 235 ¥ BK/TIOUAIOIIMMM B TOM UMCIIE:

- OIIATy TPYy[a MeJarormyeckux paboTHUKOB 06Ie06pa3oBaTebHOM opraHu3alum, obecreunBaromux GyHKIMoHupoBaHue Ilentpos "Touka pocra”;
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- an06peTeHI/{e OOCTAaTOYHOIO 00beMa OCHOBHBIX CpencTB M MaTepMaIbHbIX 3al1aCOB, B TOM UMCJIe paCXOAHbIX MaTepMnaoB, OJId obecrieueHust peanm3annmn o6pasoBaTeanbe
IIporpamMm B O6’beMe, HeO6X0,[LI/IMOM JJIs1 HenpepblBHOf/i peamM3anun O6p830BaTEJ'[bHOI‘O IIponecca,

- obecrieueHe TEKYIIEN qeaTeIbHOCTY 00I1e00pa3soBaTeIbHOM OpraHU3aIy 110 00ecreueHnIo 06pa3oBaTeIbHOTO MpoIlecca.

ITpu dopMupoBanmu 6r01KeTa CyobekTa Poccuiickoit ®emepanyy (MECTHOTO OrOIKeTa) HAa OUEPETHO o, U IJIAHOBBIN ITepuo, HeOOXOAMMO MTPeayCMaTPUBATh GI0IKeTHbIE
aCCUTHOBaHMS B 06beMe, HeOOXOOMMOM 15T (GMHAHCOBOTrO obecreueHust GyHKIMOHMPpOoBaHMs IleHTpoB "Touka pocTa’, B TOM UMC/Ie C yUeTOM COOTBETCTBYIOIIEH MHAEKCALIUMN.

7. 3aKJII0YNTE/IbHbIE ITOJJOKEeHUS

Ipu peanusaiiuy MepPONPUSITUIL B LIeISIX co3mauus U GpyHkumoHpoBauus IlenTpoB "Touka pocta” cy6bekT Poccuiickoit ®emeparny obecreunBaeT cobmoaeHe Tpe6oBaHmit
AHTMMOHOITOJIbLHOTO 3aKOHOAATENCTBA M 3aKOHOAATENBCTBA O KOHTPAKTHO cucTeMe B cdepe 3aKyIOK TOBapOB, paboT, YCIYT ISl 06ecrieueHys roCyIapCTBEHHbIX U
MYHUIIUIIATbHBIX HYKII, B TOM UMC/Ie B YacTU obecrieueHus MoBbieHs 3 dOeKTUBHOCTH, MICKITIOUEHNST OTpaHMYeHMsI KpyTa ITOCTaBIIMKOB U MTOCTaBJISIEMOTO 000PYI0BaHNs,
TIOBBIIIEHNS PE3YIbTATUBHOCTY OCYIIECTBIEHNS 3aKyTIOK, 0becrieueHus TPO3PavyHOCTH, PeIOTBpaIeHMs] KOPPYIILUY U IPYTUX 3710yTIOTpe6IeHNA.

ITpu ocyiecTBIeHUM cyobekTamu Poccuiickoit defepaiium 3aKyIOK TOBapOB, paboT, YCIYT C LIeIbio MPUOGpeTeHus: 060PYA0BaHNMs, PACXOIHbIX MaTEPUAJIOB, CPEICTB OOYUEHUST U
BOCITUTaHMS B LeNsiX co3gaums IeHTpoB "Touka pocra” 3a cuet cybcummum us dhenepaabHOro 61omkeTa 61omKkeram cyobekToB Poccuiickoit enmeparny Ha cobyHAHCUPOBAHNE
PacXoIHBIX 06SI3aTENbCTB CyOBEKTOB Poccuiickoii depepaiiun:

- 06ecreunBaeTCs MeHTPAIU3AIMS 3aKYTIOK B MOPSIAKE, ONTPeIeIeHHOM ITYHKTOM 7 cTaThy 26 @efepaabHOTo 3aKoHa "O KOHTPAKTHOM cucTeMe B cdepe 3aKyIoK, TOBapoB, pabor,
YOITyT AJis obecrieueHns roCyIapCTBEHHBIX M MYHUIIMTIATbHBIX HYKA,';

- IPUMeEHSIeTCS HallMOHATbHBIN PEXXUM B COOTBETCTBUM ¢ TpeboBaHmsiMu ctaTby 14 denepanbHoro 3akoHa ot 5 ampesnst 2013 r. N 44-®3 "O KOHTPaKTHO¥ cucTeMe B chepe 3aKyToK
TOBapOB, PAbOT, YCIYT 1JIsE 06ecIieueHNs TOCYIapCTBEHHBIX M MYHULIUTIATbHbBIX HYXKI".

Kpome Toro, mpu ocyIiecTB/IeHNM 3aKyMOK cyobekTamu Poccuiickoit @emepaniyivt TOIKHbI ObITh YUTEHBI:
- monoxkeHus nocraHosneHus [IpasurenscrBa Poceniickoit @enepanyy ot 03.12.2020 N 2013 "O MMHMMAaIbHOMN [O/I€ 3aKyTIOK TOBAPOB POCCUICKOTO ITPOUCXOKAEHMS " ;

- TIOJIOKeHMsI TTocTaHoBIeHMs [IpaBuTenbcTBa Poccuiickoit ®emepanyn ot 03.12.2020 N 2014 "O MyHMMAaIbHOI 06s13aTeIbHOI HOJIe 3aKYIIOK POCCUIICKUX TOBAPOB U ee
IOCTVKeHUM 3aKa3umkoM” (BMecTe ¢ "TlooskeHeM 0 TpeboBaHMSX K ColepskaHuIo U popMe oTyeTa 06 00beMe 3aKyIOK POCCUIICKMX TOBAPOB, B TOM UJIC/Ie TOBApOB,
MTOCTaBJISIEMbBIX TIPU BBITIOTHEHUM 3aKyTlaeMbIX paboT, OKa3aHUM 3aKyIaeMbIX YCIYT, OCYIIeCTBIEHHBIX B IIe/ISIX JOCTVSKEHMS 3aKa3UYMKOM MUHMMATbHOM 00s13aTelbHOM 0N
3aKyTIOK, O TPeOOBaHUSIX K COAEPSKaHMI0 000CHOBAaHMSI HEBO3MOXKHOCTHM OCTMKEHMS 3aKa3UMKOM MUHUMATbHO 06s13aTe/TbHOM A0 3aKYTIOK POCCUIICKMX TOBAPOB (B TOM UMCIIe
TOBapOB, ITOCTABJISIEMbIX ITPY BLITIOTHEHNUY 3aKyITaeMbIX PAOOT, OKa3aHUM 3aKyIIaeMbIX YCIYT) OTJETbHbIX BUAOB, ITPU OCYIIECTBIEHUY 3aKYIIOK KOTOPBIX YCTAHOBJIEHbI
OTpaHMYEeHUS JOMYCKA TOBAPOB, MPOUCXOSIINX U3 MHOCTPAHHBIX TOCYIAPCTB, O TTOPSIIKE TOTOTOBKY M pasMellleHusI B eIHOM MHGOPMaIMOHHOM cucTeMe B chepe 3aKyIoK
TaKuX oTueTa 1 060cHOBaHMS", "[10/I05KeHMEM O HOPSIKE, KPUTEPUSIX U ITOCIEACTBUM ITPOBEAEHMS OLIEHKM BBITTOIHEHUS 3aKa3UMKOM 00SI3aHHOCTY TOCTVKEHUS MUHMMAaIbHO
00s13aTeIbHOI IO 3aKYIOK POCCUIICKMX TOBAPOB (B TOM YMC/IE TOBAPOB, ITOCTABISIEMbIX TPV BBITTOJTHEHMY 3aKyIaeMbIX Pab0T, OKa3aHUY 3aKyIlaeMbIX YCIYT) OTAEIbHbIX BUIOB,

TP OCYIIECTBIEHNY 3aKyIIOK KOTOPBIX YCTAHOBJIEHBI OTPAHMYEHMS JOITYCKA TOBAPOB, MPOMUCXOISIINX U3 MHOCTPAHHBIX TOCYIapCTB").

Ipunoxcenue N 1
K Memoduueckum pekomeHOayusm
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KOMIUIEKC MEP ("IOPOKHA{A KAPTA") I10 CO3JAHUIO U ®YHKIMOHNPOBAHUIO B

OBIIEOBPA30OBATEJIbHBIX OPTAHM3ALIMAX, PACITOJIO’KEHHBIX B CEJIbCKOM MECTHOCTU Y MAJIBIX

I'OPOJIAX, IEHTPOB OBPA30OBAHMS ECTECTBEHHO-HAYUYHOM, M TEXHOJIOTMYECKOM
HAITPABJIEHHOCTE "TOUYKA POCTA'

HanmeHoBaHMe MepOIIpuUATUA

YTBEepXKAEHbI:

- IO/DKHOCTHOE JIUIIO B COCTaBe PerMOHaIbHOTO
BeJIOMCTBEHHOTO IPOEKTHOTO 0dca, OTBETCTBEHHOE 3a
cosganne u GyHKIMOHMPOBaHKe 1ieHTpoB "Touka pocra”;
- MIOKa3aTe/u AesTeIbHOCTU 1eHTpoB "Touka pocra”;

- TunoBoe IlosioskeHne o AestenbHOCTU IleHTpOB "Touka
pocTa" Ha TeppuTOopuUM cyobekTa Poccuiickoit demepanyn
- TIepeveHb 001e06Pa30BaTEbHBIX OPTaHU3AIIIA,
PAacIIONOKEeHHBIX B CEIbCKOI MECTHOCTU U MaJIbIX
ropopax, Ha 6a3e KOTOPBIX IIAHMUPYETCS CO3AaHue
LenTpos "Touka pocra”.

ChopmMupoBaH 1 COMIacoOBaH MHGPACTPYKTYPHBIN JIUCT

O6bsIB/IEHBI 3aKYIIKM TOBAPOB, pabOT, YOIYT IJIsI CO3AAHMUS
UenTpos "Touka pocra”

CdopMupoBaHbI ITPOEKThI 30HMPOBaHus LleHTpoB "Touka
pocra”

[TpoBesleH MOHUTOPVHT PabOT IO TTPUBEIEHNIO TUIOIIAL0K
enTpos "Touka pocTa" B COOTBETCTBMUE C
MeTOAMYeCKMMU peKOMeHIalusIMy MUHIIpoCBenieHus
Poccun

Hauaso pa6ots LientpoB "Touka pocra”

EsxekBapTa/ibHBI/i MOHUTOPUHT BbITTOTHEHUS
roKasatesieil co3ganusi ¥ GyHKIIMOHUPOBAHUS IIEHTPOB
"Touka pocra"

https://normativ.kontur.ru/document?moduleld=1&documentld=382091

OTBeTCTBEHHbIN

PervoHanbHbIN
KOOpAMHATOP

PervonanbHbIM
KOODPIMHATOP,
(dbenepanbHbIii OITEpaTOP

PervoHa/IbHbIN
KOOPAMHATOP

PervoHanbHbIN
KOOpAMHATOP

PervioHnanbHbIN
KOOpIMHATOP

PervoHnanbHbIN
KOOpAMHATOP

PervonanbHbIN
KOOpAMHATOP

PesynbTar

PacniopsipuTenbHbIN aKT
pernMoHaJbHOIO OpraHa
MUCIIOTHUTEIbHO B/IacTH,
OCYIIeCTBIISIONIero
rocylapcTBeHHOe yIipaBjieHle B
cdepe obpasoBaHu (manee -
pacnopsiauTenbHbiil akT POVB)

[Tucemo denepanpHOro oneparopa
U pacropsiauTensHbiil akt POVB

W3BenieHus1 o IIpOBeAeHNM 3aKYIIOK

PacniopssputensHbiit akt POVIB

ITo dbopme, onpenesnsieMoit
MuHIpocBeieHus Poccun mim
®denepanbHbIM OIIEPATOPOM

MubopMaloHHOE OCBelleHNe B
CMHA

Otuet ®enepasbHOMY OITEPATOPY
10 UTOTaM MOHUTOPMHTA

Cpok

He no3gHee 31 ssHBaps X
<2>roga

CornacHO OToeNnbHOMY
rpaduky

He mo3gHee 1 anpens X
roga

He nto3gHee 1 anpens X
roga

25 aBrycra X roga, gauaee
€KeToHO

1 cenTsi6pst X roma

1 okTs16pst X ropa, majee -
eKeKBapTa/IbHO B TeueHue
2-X et
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<2>X - rof, IOTyuYeHust CyOCUIUA.

Ipunoxcenue N 2
K MemoduuecKkum pekomeHOauusm

MUWHUMAJIBHBIE UHIVKATOPHI U TIOKA3ATEJIV PEAJTU3ALIU MEPOIIPUSATUN 10 CO3TAHUIO U
®YHKIIMOHVPOBAHMUIO B OBLIEOBPA30OBATEJIBHBIX OPTAHU3ALIVSIX, PACIIOJIOJKEHHBIX B
CEJIbCKOM MECTHOCTU U MAJIBIX TOPOJZIAX, LIEHTPOB OBPA30OBAHNS ECTECTBEHHO-HAYYHO U
TEXHOJIOTYECKOM HATTPABJIEHHOCTEN "TOUKA POCTA"

N HaumeHoBaHMe MHAMKATOpA (TTOKa3aTess ) MuHuMaabHOe MuHMUManbHOe MeTonyka pacueTa
3HaUeHue B rof JJisi 3HaueHue B rof Ajist MUHUMAaTbHOTO
00611106pa30BaTENbHBIX ~ MAaJTOKOMILIEKTHBIX oKa3aresisl B LIeJIOM I10
opraHu3saruii, He 0611e06pa3oBaTebHbIX  CyObeKTy Poccuiickoi
SIBJISTIOIIUXCS opraHmusanui ®epepanuu, B rof
MaJTOKOMIIEKTHBIMU

1 UmcaeHHOCTDb O6YYAIOIIMXCS 001Ie00pa30BaTEIbHOV OpPraHU3aIuu, 300 100 CymMa 3HaueHmn
OCBaMBaIOIIMX JIBa U O0ojiee yUeGHbIX ITpeIMeTa U3 UMCIa MPeJMeTHbIX 00acTeit (B rom oTKphITHS - 150) (B rom OoTKphITUS - 50) I0Ka3aTesIsl 110 BCeM
"EcTecTBeHHO-HayuHble nipegMeTsl’, "EcTecTBeHHbIe HayKu', "MaTeMaTuka u 0611106pa30BaTENLHBIM
mHpopmartmka', "O61eCTBO3HAHNE U eCTeCTBO3HaHMe", "TeXHomorus" u (Vi) opraHu3anusam, Ha 6asze
KypChbI BHEYPOUHOI AESITENLHOCTY OGIIEMHTE/UIEKTYAIbHOI HATTPaBIeHHOCTY C KOTOPBIX CO3JaI0TCS
MCITO/Ib30BaHMEM CpecTB 06yueHus 1 BocruTauus Lientpa "Touka pocTa” <3> neHTpsl "Touka pocra”
(4enoBek)

2 UuciaeHHOCTh 06yvyaromuxcs 061ueo6pa3oBaTebHOl OpraHm3alum, 60 30 CymMMa 3HaueHun
OCBaMBaIOIINX TOMOJHUTEIbHBIE 00111€06pa30BaTeIbHbIE TPOrPAMMAbI (B rOg, OTKpBITHS - 30) (B TOI, OTKPBITHS - 15) TI0Ka3aTesis 1o BCeM
TEXHUYECKON U eCTeCTBEHHO-HAayYHOl HalpaBJIeHHOCTH C UCIIOIb30BaHUEM 0611106pa30BaTEbHBIM
cpemctB o6yueHus u BocriuTauus Lientpa "Touka pocTa’ <4> (UeJIoBeK) opraHM3alusIM, Ha 6ase

KOTOPBIX CO3TAI0TCS
1eHTpbl "Touka pocra”

3 [ong nmemarorMueckux paboTHMKOB IIeHTpa "Touka pocTta”, MpoIleaIX 100 100 100
o6yueHMe 10 MporpaMMaM 13 PeecTpa MPorpamMM MOBBIIIEHNS KBATUGbUKAIIN
(denepanbHOro oneparopa <5> (%)

<3> Mcnonb30oBaHKe CPeACTB 060pymoBaHMs, 06YUeHMs ¥ BOCITUTAHMSI BO3MOKHO Ha BCEX YPOBHSIX 0611ero 06pa3oBaHMs 1 11e1eco000pasHo AJis peann3aluy ypouHoii u
BHEYPOYHOI1 JesITeIbHOCTH T10 MTPOrpaMMaM eCTeCTBEeHHO-HAaYYHOI ¥ TEXHOMIOTMYECKOIi HallpaBjeHHoCTel. PacueTr rmokasaTesist IpeIyCMaTpMBaeT CyMMUPOBAHME UM CIEHHOCTH
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obyuaronuxcs 0611e06pa3oBaTeabHOM OpraHmM3alym, KaXk/Iblii M3 KOTOPBIX 3a71e/iCTBOBAH B OCBOEHUM He MeHee IBYX MTpeAMeTOB, KypCcoB, IUCHUTUIMH (MOIYJ/Iei) eCTeCTBEHHO-
Hay4YHOI U T€XHOJIOTMYECKO HaITpaBAeHHOCTel B paMKax peain3alyi OCHOBHBIX 00111e06pa30BaTeabHbIX ITPOrpaMM. YUUTHIBAIOTCS yueOHbIe TpeJMeThl M3 UMCIa TPeaMeTHbIX
obmnacreit "MaremaTtuka u nadopmatuka“, "O6IimecTBo3HaHMe U ecTecTBo3HaHMe', "TexHonorus", "EcrecTBeHHO-Hay4YHbIe IpeaMeThl”, "EcTecTBeHHbIe HAYKU" U (MJIN) KyPChI
BHEYPOYHOI1 IeSITeIbHOCTHU, peasr3yeMble C MCTIOb30BaHMEM CPeCTB 00yueHus U Bocriutauus LleHTpoB "Touka pocta’. B cryuae, eciu B 061e06pa30BaTeIbHOM OpraHu3aInu,
00111281 YMCIEHHOCTb 0OYYaloXCsl MeHbIlle YKa3aHHOTO 3HAUeHNsI, 3HaueHMe TToKa3aTesis JOKHO COCTaB/sITh He MeHee 80% OT 00111eit YMcIeHHOCTM 06yYalomXcsl.

<4> B ciyuae, ecii B 06111e06pa30BaTeIbHOM OpraHm3alym, 001as YUMCIeHHOCTh 06yUaloNIMXCcs MEeHbIIIe 3HaUeHNS, YKa3aHHOTO B TTOKasaTesie 1, 3HaueHe 1oKasaTess JO/KHO
COCTaBISITH He MeHee 20% OT 0611Ieli YMCIeHHOCTY 06yJarommxcs. 1 MaTOKOMILIEKTHBIX 0011e06pa30BaTelbHBIX OPTaHN3aLMIA JOITYCKAETCSI OTCYTCTBIME JIUIIEH3UM Ha
JIOTIOTHUTENIbHOE 06pa30BaHMe U PeaM3yeMbIX POTPaMM JIOMOTHUTETBHOTO 00pa30BaHus.

<5> B COOTBETCTBMM C ITyHKTOM 2 yacTu 5 ctaTbu 47 ®emepanbHOro sakoHa ot 29.12.2012 N 273-®3 "06 o6pasoBanuu B Poccuiickoit ®emepatini” moBbIllIeHe KBaIUpUKAIAA
Telarornyeckux paboTHUKOB OCYIIECTBIISIETCS He peske OAHOTO pa3a B Tpu roga. [TopsimeHne KBaauduKamym megarornueckoro paboTHmka meHTpa "Touka pocTa” 3aCUMThIBAETCS
MPY HATMYMU AEMCTBYIONMEro (C IaThl ITPOXOKIEHMS ITPOIIIO He 6ostee 3 JIeT) yIOCTOBEPEHMSI O TIOBBINIEHUY KBaAM(UKAIMM IO MPOrpaMMaM, COOTBETCTBYIOIIVIM
HampasjaeHHOCTIM IleHTpa "Touka pocTa”, Uiv IIPOXOKIEHNM 00yUeHMsI 110 ITporpaMmMam deepaabHOro oreparopa. Takke YUUTBIBAETCSI HATMUME Y TIearorMueckux paboTHUKOB
YIOCTOBEPEHMIT O MOBBINIEHMM KBATUGUKALIMY 10 ITporpaMmam 13 deepayibHOTO peecTpa 06pa3oBaTeIbHbIX ITPOrPaMM JOIOTHUTEBHOTO ITPOdeCCHMOHATBHOTO 06pa30BaHMs.

Ipunoxcenue N 3
K Memoduueckum pekomeHOayusm

[TEPEUEHD OBIIEOBPA30BATEJIbHBIX OPTAHUM3ALIVI, HA BA3E KOTOPBIX IIJIAHUPYETCS CO3JIAHUE
1 ®YHKIIMIOHVPOBAHME IEHTPOB OBPA30BAHI S ECTECTBEHHO-HAYUYHOM 1 TEXHOJIOTMYECKOU
HATTPABJIEHHOCTE "TOYKA POCTA' B TOZIY B PAMKAX ®EJIEPAJIBHOT'O ITPOEKTA "COBPEMEHHAS
[IIKOJIA" HAIITMOHAJIBHOT'O TTPOEKTA "OBPA30BAHUE" B (HAUMEHOBAHME CYBBEKTA
POCCUNICKOU ®EIEPALINN)

N HaumeHoBaHue HauMeHoBaHMe 0611e06pa3oBaTebHOl opranusanyum, HOpumudeckuii agpec UnucneHHocts  MajiokoMILIeKTHas (oa/
I/ MYHUIMUIIATBHOTO Ha 6a3e KOTOPO¥t IIaHMpyeTcs co3manue LieHTpa 0611106pa30BaTENbHOI 06YyJaromMXcsl  HeT, KOMIMYECTBO KIaCCOB-
m  ob6pa3oBaHUsI "Touka pocra” opraHmusauum (1o ycTaBy) KOMILJIEKTOB)
Ipunoxcerue N 4

K Memoduueckum pekomeHOayusm

TUIIOBOE ITOJIOXKEHUE O LIEHTPE OBPA30OBAHNS ECTECTBEHHO-HAYUHO! U TEXHOJIOTUYECKOM
HAITPABJIEHHOCTEN "TOUYKA POCTA" HA BA3E <HAMMEHOBAHUE OBIIIEOBPA30BATEJIbHOM
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OPTAHUBALIV>

1. OG1IMe IT0JI0KeHUS

1.1. LleHTp 06pa3oBaHMUs €CTECTBEHHO-HAYYHOM M TEXHOIOTMUYECKOM HalpaBieHHOCTei "Touka pocTa” Ha 6a3e <HaMMeHOBaHMe 0611e06pa3oBaTeNbHOM OpraHmM3anyumn> (mauee -
LIeHTp) CO3IaH C LIebI0 Pa3sBUTHS Y 00YUAIOIVXCST eCTECTBEHHO-HAYYHOM, MaTeMaTUYeCKoi, MHOOPMAaIMOHHOM IPaMOTHOCTH, GOPMUPOBAHMS KPUTUUECKOTO ¥ KPEaTMBHOTO
MBIIIEHNS], COBEPLIEHCTBOBAHMSI HABBIKOB €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOI HallpaBJIeHHOCTEN.

1.2. LIeHTp He SBNSETCS IOPUINYECKUM JIUIIOM U I CTBYeT IS TOCTUKeHMS YCTABHBIX IieJeli <HauMeHOBaHMe 001e06pa3oBaTelbHOI OpraHu3anyumn> (gauee - YapesxaeHue), a
TaKKe B IeJISIX BBHITTOMHEHMS 3a/1a4 ¥ JOCTMKEeHMS TOKa3aTeeil 1 pe3ylbTaTOB HAIIMOHAIBLHOTO MpoekTa "O6pa3oBaHme’.

1.3. B cBoeit nestenbHOCTM LleHTp pyKoBozacTBYeTcst PemepanbHbiM 3aKOHOM Poccuiickoit @emepanyu ot 29.12.2012 N 273-D3 "0O6 obpaszoBanmu B Poccuiickoit epeparnn’,
, IPYTMMU HOPMaTUBHBIMU LOKyMeHTamMmy MuHucTepcTBa npocBelenus Poccuiickon demepanyiy, MHBIMY HOPMATUBHBIMU IPaBOBbIMU akTaMu Poccuiickon ®enepanumu,

MPOTrpaMMOii pPa3sBUTHS <HAMMEHOBaHMe 06Ie06pa3oBaTeIbHOM OpraHu3aluy >, INIaHaMy PaboThI, YTBEPKIEHHBIMY YUPEOUTENEM M HACTOSIIIUM I10/I0sKeHMEM.

1.4. LleHTp B CBOEJ AeITEeNbHOCTU MOTUNHSIETCSI PYKOBOOUTENIO YUpPEXIEeHUS (AUPEKTODY).

2. lHenu, 3apaun, GyHKuuu gesareabHoctu llenTpa

2.1. OCHOBHOI1 1I€JIbIO 1€ TeIbHOCTU L[eHTpa SIBJISA€TCS COBEPIIEHCTBOBAHME YCJ'IOBI/II‘/’I OJIsI TIOBbINI€EHMA KadyeCTBa 06pa3013aH1/[${, pacliMpeHud BO3MOXXHOCTEM o6yqa10m1/{xc5{ B
OCBOEHUMU y‘le6HbIX npeagMeTOB ECTECTBEHHO-Hay‘{HO]‘;I U TEXHOJIOTUYeCKO HaHpaBHeHHOCTeﬁ, IIporpaMm JOIIOTHUTEJIbHOTO o6pa30}3aHM$[ ECTeCTBeHHO-HaWHOﬁ U TEXHUYECKON

non "o

HaIpaBJIeHHOCTEN, a TaKKe JIJIsI MPaKTUYeCKOi OTpaboTKYM yue6GHOTro MaTepuasa Imo yue6HbIM mpeameram "®usuka’, "Xumus", "Buonorus’".
2.2. 3agadyamu lleHTpa SBISIOTCS:

2.2.1. peaansanymsa OCHOBHbIX OGH.[EOGpaSOBaTEIIbeIX ImporpamMm I10 Y‘-I€6HI)IM ImpegMeTam ECTECTBEHHO-HaY‘{HOVI Y TEXHOJIOTUYEeCKOM HaHpaBHEHHOCTEﬁ, B TOM UMcCjie B paMKax
BHeypquoﬁ OesaTeJIbHOCTU o6yqa10m1/1xc5{;

2.2.2. paspaboTKa U peanusalus pa3HOYPOBHEBBIX JOTIOJHUTEIbHBIX 00IIe06pa30BaTeIbHbIX TPOrPAMM €CTECTBEHHO-HAYYHON ¥ TEXHUUYECKOI HAIIPaBJIEHHOCTE, a TAaKsKe MHBIX
MporpaMm, B TOM UMCJIe B KAHMKYJISIPHBIN TTepUo/I;

2.2.3. BOBJIEUEHHE o6yqaloumxc5[ n rnegarormuyeCKmx pHGOTHI/IKOB B IIPOEKTHYIO OEeSATEJIbHOCTD;

2.2.4. OpraHM3alus BHey‘JE6HOﬁ AesaTeJIbHOCTU B KaHMKy."[HprIIZ rnepmon, pa3pa60TKa U peam3annsa COOTBETCTBYIOIIMX o6pa3013aTeJ1belx InmporpamMmM, B TOM Uucjie Ojs narepeﬁ,
OpPraHM30BaHHbIX OﬁpaSOBaTEJH)HbIMI/I OpraHmsanuusaMu B KaHMKYIIHprIVI rnmepmon;

2.2.5. TIOBBIIIEHVE MPOGECCMOHATBHOTO MACTEPCTBA MTeNarornueckmx paboTHUKOB LleHTpa, peaausyriIux OCHOBHBIE U TOTIOTHUTE/IbHbBIE 0011e06pa30BaTebHbIE ITPOTPAMMBI.
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2.3. LleHTp 0151 HOCTVOKEHMS Le/IM U BBITIOJIHEHMSI 3a7ja4 BIIpaBe B3aMMO/IeliCTBOBATh C:
- pasaMYHBIMM 06pPa30BaTEIbHBIMM OPraHU3AIUSIMY B (OPMeE CETEBOTO B3aVMOIENCTBHUS;
- C MHBIMM 06pa30BaTeIbHBIMY OpPTaHU3aIMSIMM, Ha 6a3e KOTOPBIX CO3AaHbI LIeHTPhI "TouKa pocTa”;

- ¢ pemepanbHBIM OTIEPATOPOM, OCYIECTBISIOMMUM QYHKIMM TT0 MHDOPMAIIMOHHOMY, METOAMYECKOMY ¥ OPTaHM3aIIMOHHO-TEXHUYECKOMY COITPOBOXKIEHMIO MEPOTIPUSTHI TTO
co3maHuio 1 GYHKIIMOHMPOBAHMIO IIeHTPOB "Touka pocTa’, B TOM UMC/Ie 10 BOMPOCAM IMOBbIIIEHMS KBaTU(DUKALIMK MTefarormyeckux paboTHUKOB;

- 06y‘la}OI.LU/IMI/ICH " poonUTEIAMNU (BBKOHHBIMI/I Hpe,Z[CTaBI/ITe.TISIMI/I) o6yqa10umxc;1, B TOM uMcie C IpyMeHeHeM OUCTaHIMOHHbIX o6pasoBaTeanbe TEXHOJIOTUIA.

3. Ilopsipok ynpasinenus lleurpom "Touka pocra”

3.1. PykoBoauTenb YupexaeHus M3IaeT JIOKAIbHbI HOPMATUBHBINM aKT O Ha3HauUeHUM pyKoBoauTess IleHTpa (KypaTopa, OTBETCTBEHHOTO 32 QYHKIIMOHMPOBAHME U PAa3BUTHE), a
Takxke o0 cosganuu llentpa u yrBepkaeHuu IlonoxkeHne o gestensHOCTH LleHTpa.

3.2. PykoBomuTenem IleHTpa MOKeT 6bITh Ha3HAUEH COTPYAHUK YUPEKAEHUS U3 YMCIa PYKOBOISIINX U MeAArOTMIeCKUX PaOOTHUKOB.

3.3. PykoBoguresnb LieHTpa 00s13aH:

3.3.1. OCYLIECTBJISTh ONEPAaTUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. MPeACTaBIATh MHTepechl LieHTpa no JOBepeHHOCTY B MYHULIMITAIbHBIX, TOCYAAPCTBEHHBIX OPTaHax perMoHa, OpraHmM3anusx AJjis peanusanuu Leneit u 3agad LieHTpa;
3.3.3. OTUMUTBIBATHCS Mepen PykoBoauTeneM YupeskaeHus 0 pe3yabTaTax paboTsl LieHTpa;

3.3.4. BBITIOJHATH MHbIE 06SI3aHHOCTH, TIPEIYCMOTPEHHbIE 3aKOHOIATETCTBOM, YCTABOM YUpEKAEeHMs, TODKHOCTHOM MHCTPYKIMeN 1 HacTosmuM TlonokeHneMm.

3.4. PykoBomurens LleHTpa BIipaBe:

3.4.1. OCYIIECTBJSITh PACCTAaHOBKY KaapoB IleHTpa, pueM Ha paboTy KOTOPBIX OCYIIECTBIISIETCS IPUKA30M PYKOBOAUTENS YUPEXKIEHMS ;

3.4.2. TI0 COITIAaCOBaHMIO C PYKOBOOUTE/IEM V‘IpE)KJleHI/IH OpPraHM30BbIBATH y‘IQ6HO-BOCHI/ITHT€J’IbeIﬁ nmponecc B L[eHTpe B COOTBETCTBUM C LIJISIMU U 3agaYaMMU L[eHTpa n
OCYHIECTBJIATb KOHTPOJIb 34 €TI0 peanmauneﬁ;

3.4.3. OCYWIECTBJIATD IIOATOTOBKY 06yqa}0umxc51 K y4aCTHIO B KOHKYpCax, oIMMIinaagax, KOH(prEHL[I/ISIX Y MHBIX MEPOIIPUATUSAX T10 HpO(bI/IJ'IIO HanpaBneHmﬁ AeAaTeJIbHOCTU L[eHTpa;

3.4.4. TIO COTJIACOBAHMIO C PYKOBOAMTENEM YUPEKIEHUS OCYIIECTBISTh OPraHM3aLNIO U TPOBEAeHME MEPOIIPUSITUIA 110 MPOodWITI0 HaMTpaBIeHWIi AesTeTbHOCTH LleHTpa;
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3.4.5. OCYIIECTBJISITh MHbIE IIPaBa, OTHOCSINNECS K JesTeJIbHOCTM LIeHTpa 1 He MPOTUBOpeyYaliye ejssM U BUAAM IesTeJIbHOCTM 00pa30BaTe/IbHOM OpraHu3alum, a TakKe
3aKOHOZaTenbCTBy Poccuiickoit ®epepaninm.

Ipunoxerue N 5
K Memoduueckum pekomeHIayusm

PEKOMEHIAITVU ITO VCITOJIb3OBAHUIO CTAHIAPTHOTI'O KOMITJIEKTA OBOPYIOBAHUS ITEHTPA
"TOYKA POCTA" I[TPU PEAJIN3ALIVN ITPOTPAMM ECTECTBEHHO-HAYUYHOU U TEXHOJIOTUYECKOM
HAIIPABJIEHHOCTEMN

[TepeueHb CTAaHAAPTHOTO KOMILIEKTA 000PYMOBaHMs IJist OcHamleHus 1leHTpoB "Touka pocta” chopMUPOBAH C YUYETOM psiZia IPUHIIUIIOB, B TOM YMCIIE:

[IpMHLINTI TPEEeMCTBEHHOCTH CUcTeM 060pynoBaHyst. O60pynoBaHme s MPOBeAeHMST YUeHUUECKUX MTPAKTUUECKMX PabOoT SB/SETCS OOLIMM /ISt YPOBHE  OCHOBHOT'O O6IIEero u
cpemHero oomiero o6pasoBaHus. B cucreme HaIISIAHBIX CPEACTB O6YUEHMS Y JeMOHCTPALIMOHHOTO 060pYI0BaHMSI MMEIOTCS 6a30Bble 37IeMeHThI, 00LIe 11T OCHOBHOTO OOIIEro u
cpenHero obiero o6pasosaums. Liudposast 1aboparopus 1 060pya0BaHNEe 0OIEro Ha3HAYEHMS TTO3BOJISTIOT 00€CIIeUMBATD ESITEIbHOCTb O0YJAIOMMXCS KaK B OCHOBHOI, TaK U B
CTapH.Ie17[ IIIKOJIe, @ B COBOKYITHOCTM C ]_U/I(prBbIMI/I Ha60paTOp]/IHMI/I 110 (bI/I3I/II(e, 6I/IOJIOI‘I/II/I U XUMUU - TIPAKTUYECKYIO 0eATeJbHOCTD B paMKaX M3YyUEeHUs €CTeCTBEHHO-HAayYHbIX
npeameToB B 10 - 11 kiaccax Ha yIiTyGJIeHHOM YPOBHE.

[IpMHLINTI COYeTAHMST KIACCUUECKUX M COBPEMEHHBIX CPEJICTB M3MEPEHMIT 1 CITI0CO60B IKCITEPUMEHTATLHOTO UCCIeNOBAHMS SIBJIEHMIL. B cOCTaB 060py0BaHNMS BXOISIT
KJIacCUUeCcKue CpeiCTBa U3MepeHMs (HalpuMep: IMHAMOMETPbI, CTPEIOUHbIE aMIIEPMETP U BOJIBTMETP) U IIM(pOBbIe MPUGOPHI (HaTIpuMep: IMbPOoBbIe BECHI, CEKYHIOMED) U
nmatuyku. CobITioieHNe 9TOro MPUHIMIIA MMeeT 0co00e 3HaUeHMe /IJI YPOBHSI OCHOBHOTO 00111ero 06pa3oBaHMsl, IOCKOIbKY 3/1€Ch MPOMCXOAUT 3HAKOMCTBO CO CITIOCO6aMM
usMepeHus GUsMIecKuX BeTMunH, GOpMUPYETCS MMOHMMAaHe IPUHIUIIOB AeCTBYUST aHAJIOTOBBIX M3MePUTEIbHBIX TPUOGOPOB U 06eCIIeunBaeTCs TePeXo]] K MCIT0/Ib30BaHMIO
MHCTPYMEHTOB LG POBOI 1a60paTopun.

[IpMHUNTI TPUOPUTETA YIEHNYECKOTO SKCIIEPUMEHTA IJI peayin3alluy CYUCTeMHO-IesITeTbHOCTHOTO TToAXoAa. Peannsanuys CUCTEMHO-IeSITeTbHOCTHOTO MOIX0/Ia B 00yUYeHUM
eCTeCTBeHHO-HAYYHBIM ITpeIMeTaM 6a3upyeTcs B IEPBYI0 OYepeIb Ha BOBIEUEHNY 0OYUAIONMXKCS B MPAKTUYECKYIO IeSITeTbHOCTD 10 ITPOBeeHMI0 HAOMIOAeHMIL Y OTIBITOB.
[TosTOMY 3HAUNTENbHAS YACTh HAOMIOAEHUI ¥ OTIBITOB, KOTOPbIE B TPAIUIIMOHHON METOAMKE MpeIIaraaich Kak JeMOHCTPALMOHHbIE, TepeHeCeHbl B pa3psiyi yYeHMIeCKuX paborT.
CrnemyeT OTMETUTD, UTO B HACTOSIIEE BPeMS U3yueHme GU3UKN, XUMUY 1 GUOJIOTUYM B OCHOBHOIA IIKOJIE ¥ Ha 6a30BOM YPOBHE CTapIlleil IIKOIbl OPUEHTUPYETCS Ha OCBOEHME
eCcTeCTBEHHO-Hay4YHOI IPaMOTHOCTH, KOTOPOE UJIeT yepe3 pa3BUTHE CIIOCOOHOCTEN YIalXCs aHATM3MPOBATh PA3HOOOPA3HYIO eCTeCTBeHHO-HAYYHYI0 MHQOPMAIIO U
MCIIONb30BAaTh TONTyYeHHbIe 3HAHUS JTISI 0ObSICHEH NS SIBIEHUI U ITPOL[ECCOB OKPYKAIOIIETO MUPA; TIOHMMATh 0COGEHHOCTHM UCIIONb30BaHMSI METOLOB eCTeCTBO3HAHMS IS
MOTyYEeHNST HAYYHBIX TaHHBIX; IPOSIBIISITE CAMOCTOSITEIbHOCTD CY)KIEHWI U IOHMMATh POJIb HAYKYU M TEXHOJIIOTVUECKMX MHHOBAIUIT B PA3BUTUM OOLIECTBA; 0CO3HABATh BAYKHOCTh
HAYYHBIX UCCIEAOBAHMIA Y UX CBSA3b C HALIMM MaTepPUabHBIM OKPYXEHUEM U COCTOSTHVEM OKpY)Kaloleii cpebl. OpreHTalMs Ha eCTeCTBEHHO-HAyYHYI0 TPAMOTHOCTb
MpeJosaraeT akleHT Ha METOAO0MIOTUI0 HAYKM M HATIPSIMYIO CBSI3aHO KaK € OGIIMM YMC/IOM YUYEHUYECKUX OMBITOB B KypCax eCTeCTBEHHBIX HAayK, TaK M HAIIPaBIEeHHOCThIO UX Ha
(bopmupoBaHe caMOCTOSITeBHOCTY NeMCTBUIL IIPU MTPOBeleHUY HabIoeH Ui, U3MepeHit U 1CCIeI0BaHMiA.

Vcronb30BaHMe CPeCTB HAISITHOCTY ¥ yUeGHOT0 000PYAOBaHMS B yUeOGHOM ITPOIIecce HAIPaBJIEHO Ha BBITIOTHEHUS CAeAYIOIMX QYHKIMIT: 06ecreunBaloT 60s1ee MOTHYIO U
TOYHYIO I/IH('I)OpMa]_U/I}O 06 n3ydyaeMoM ABJIEHUN UIN 06'136KTe U TeM CaMbIM CHOCO6CTBy}OT IIOBBILNIEHNIO KaueCTBa o6y1{e1-msl; IIOMOTAaIOT B MaKCMMaJIbHOM Mepe pa3sBUTb
MMO3HAaBaTe/IbHbIE MHTEPECHI YUAIIMXCS; TIOBBINIAIOT YPOBEHb HATIIHOCTY U JOCTYITHOCTY OOYUEHNST; YBEIMUMBAIOT 06bEM CAMOCTOSITE/IbHO PaBOTHI yUaIIMXCS Ha YPOKE U
BHEYPOUHOI eI TeIbHOCTH; CO3al0T YCIIOBMS IJIS1 OPraHu3alMii MPaKTUKO-OPMEHTUPOBAHHOI IIPOEKTHOM ¥ MCC/IeN0BATENBCKOM AeSITEbHOCTH; JAIOT BO3MOKHOCTD TOCTYITHEE I
[Iy6sKe PacKpbITh COfiepsKaHme yuebHOro MaTepuasa, Clioco0CTBYIOT GOPMUPOBAHMIO Y YUAIIMXCS TOJIOKUTETbHBIX MOTUBOB O0yUEHMSI.
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Basknerimeir yactpio ocHameHus Ilentpa "Touka pocra” siBisieTcs mydpoBas 1abopaTopus, IepeyeHb JaTUMKOB KOTOPOJ ITO3BOJISIET UCIOIb30BaTh 3TY JIaOOPaTOPUIO IIPU
u3yuyeHun GU3UKU, XUMUU 1 61010TMN. BBeeHe B IKOIbHBIN 3KCIIEPUMEHT IM(GPOBIX HATUMKOB IJIS PETUCTPALIMY PA3INUHBIX BEIMUMH ¥ BO3MOXKHOCTY MCIIOIb30BaTh
KOMITbIOTEp (cMapT(OH MM TUIaHIIET) JIJIST PACUETOB M 0(POpMIIEHMS Pe3yabTATOB OIBITOB, TTO3BOJISIET MTEPEITY Ha HOBBI KaUueCTBEHHbIN YPOBEHb ITPOBEIEHS U3MEPEHMIA,
YIIPOCTUB TPOIECC M3MEPEHMIi U TTOBBICUB MX TOYHOCTD. ITosiB/IeHVE ITMOPOBBIX TEXHOIOTHI B JTaOOPATOPHBIX pabOTax IMOBBINIAET UX aKTYaJIbHOCTD U MPUBJIEKATETbHOCTD B
CO3HAHUM COBPEMEHHOTIO IKOJIbHUKA, YCWJIMBAET HATJISIIHOCTh KaK B XOJIE OIBITOB, TaK U MpM 06paboTKe Pe3y/IbTaTOB C UCIIOIb30BAHMEM ITPOTPAMMHBIX CPeCTB. JIJIst
9KCIIEPUMEHTOB I10 GMOJIOTUY U XMMUM 3TO SIBJISIETCSI 3HAUMMBIM ITEPEXOA0OM OT KaUeCTBEHHBIX HAOGIIOE€HN U OITBITOB K KOJIMYECTBEHHBIM SKCIIEPYMEHTaM.

Hcrionb3oBaHue b poBOoii IaGopaTOPUM CyIIECTBEHHO M3MEHSIET MTOIXO0/bI K TPOBEIEHNIO U TeMOHCTPAVIOHHBIX, ¥ YYEHUYECKUX OIbITOB:
Hcrionb3oBaHue MGPOBBIX JaTUMKOB B KAUECTBE M3MEPUTENbHBIX MHCTPYMEHTOB M3MEHSIET TOAXO0bI K TPOBEIEHMIO TIPSIMBIX M3MepeHMii GU3NUECKUX BETUUMH.

TpaAUIIMOHHO B KaueCTBe CPECTB M3MePEeH s UCTIONb30BAIMCh MTPOCTENiIe MHCTPYMEHTHI (PhIYaskHbIE BEChI 1 pa3HOBECHI, MEH3YPKa, IMHAMOMETD, TEpMOMETP) U CTPEIOYHbIe
Mpu6OPHI (aMIIEPMETP U BOJBTMETD).

Hcrnonb3oBaHMe ].U/I('l)pOB])IX OATYMKOB ITO3BOJISIET HAa COBEPIIEHHO APYTI'OM KauyeCTBEHHOM YPOBHE ITPOM3BOAUTD M3MePEeHMA BpeMeHU, paCCTOAHNMS, MMETb BO3MO>KHOCTDb
permcTpmpoBaTb Ha6J'IIO,Z[aTb M3MEHEeHJe BO BpeMEeHM TaKMX BeJIMUMH KaK TeMIIepaTypa, 3JIEKTpMuYeCKoe Hallps>KeHue, Cujia TOKa 1 T. 1.

OTU BO3MOKHOCTH IIO3BOJIAIOT, HAIIPMMEDP, HAa YPOKax CbI/IBI/IKI/I C BBICOKO# TOYHOCTBIO M3MEPUTb MITHOBEHHYIO CKOPOCTbD TéJia, ABVMJKYIIErocss HEpaBHOMEPHO, Ha6fIIO,ELaTb B
AVHaMMKe IMpoiecc BHEKTpOMaFHVITHOVI MHAOYKIVM, BOSBHMKHOBEHNME M MU3MEHEeHNMEe MHOYKIMOHHOIO TOKa, MCCJIea0BaTh M3MEHEHNME TeMIIEPATYPhbl C TE€HeHMEM BPpEeMEHMU B IIpoLecce
YCTAaHOBJIEHMA TEIVIOBOTO paBHOBECHUS U T. 1.

Ha ypokax 6101orum MosIB/ISIETCSI BO3MOKHOCTb ITOTYYNTh KOJIMYECTBEHHbIE TaHHbIE TTPY IIPOBEIEHNY OITBITOB, HAIIPUMEP: TIPU oTpeaeneHnu (akTOpOB, BAUSIONIMX HA CKOPOCThb
npoitecca GoToCHHTE3a, IIPU U3YUEHUM AbIXaHUSI KOPHEN U JIMCTHEB, IIPYU UCCIEOBAHUY YCIIOBUIA ITPOPACTAHUSI CEMSTH U T.]I.

Ha ypokax xumum Ha KOMMYECTBEHHBIN YPOBEHD MEPEXOIST MPaKTUUECKMe PabOThI IO M3YUEHUIO ITPOIIeCcca SIeKTPOIN3a, UCC/IeT0BaHNe SK30TePMUYECKIX U SHAOTEPMUIECKUX
peakuuii, TerioBoro addexra ropeHus TorwmBa u T.4. C UCIONIb30BaHMEM TPAAUIIMOHHBIX "aHAIOTOBBIX" CPEICTB MOIOOHbIE M3MePEHMS BHITTOTHUTD HEBO3MOXKHO. OHAKO, TP
repexofie Ha M(POBYIO 1a6OPATOPHUIO B TEMATUUECKOM IVIAHUPOBAHUM HEOGXOAMMO MPEAYCMOTPETH JOTIOHUTEIbHOE BpeMsI 11l 06ydueHusT paboTe C JaTUMKaMU, BKITIOYast
CcOOPKY IKCIIEpUMEHTATbHOM YCTAHOBKM C AATUMKAMM, CHSITHE IOKa3aHMi1 ¢ 9KpaHa KOMITbIOTEpa, OTIpee/ieHle MTOTPEITHOCTEN M3MePEHMIA.

HOns paGOTbI C Ll]/[(prBbIMI/I JaTUMKaMM UCIIOJb3YeTCA CIrieliMaJIibHOe ITporpaMMHOe o6ecnequlAe, YCTaHOBJIEHHO€ Ha KOMIIbIOTED. s KOMMYHUKalUn LU/I(l)]Z)OBbIX AaTUYMKOB,
3alMcu M XpaHeHUd I/IH(bOpMaLU/H/I, HOHY‘IQHHOﬁ C X romMo1uiblo, LII/I(prBHSI na60paTopM$[ MCIIOJIb3YeTCA B KOMIIJIEKTEe C HOYT6YKOM C HEO6XO,Z[I/IMLIM YCTaHOBJIEHHbIM
IIpOorpaMMHbBIM obecrieueHueM.

Vcrionb30BaHMe KOMITBIOTEPHO (hOPMbI PETUCTPALIVIYM TIOTYYEHHBIX 3HAYEHUIA U TTOCTPOEHMS TpadMKOB U3MEHSIET MOAX0Abl K 0pOPMIIEHMIO JTAO0OPATOPHBIX U MPAKTUUECKUX paboT
06yYaOIMMUCS.

ﬂaHHbIe, IMO/JIyd€HHBbIE IIPU TIOMOIIN I_II/I('l)pOBbIX AAaTUNKOB, BHOCATCA B 3JIEKTPOHHbIE Ta6J'II/IL[bI, YTO IMO3BOJISAET CTPOUTD I‘pa(i)I/IKI/I 3aBUCUMOCTEN ncciaeqgyeMbIX BEJIMUMH Ha SKpaHe
KOMIIbIOTEPDA. Ha ocHOBaHuM 3TMX I‘pa(bI/IKOB JAeJIaTb BBIBOObI O XapaKTepe 3aBUCMMOCTU BEJIMYMH OT BPEMEHU MJIM OPYTUX IMapaMeTpPOB. Ha YI‘.TIY6.TI6HHOM YPOBHE uenecoo6pa3Ho
OGY‘IaTb IIPOBOAUTD aIlIIPOKCMMAaI IO BbI6paHHbIX TOYEK UTOTOBOI FpaCbM‘{ECKOﬁ 3aBUCMMOCTbBIO.

DTM HOBBIE BO3MOKHOCTM TTO3BOJISIIOT aBTOMATM3MPOBATh PYTUMHHBIE MTPOLIETYPhI 3aTIOTHEHMST Ta6INII, BBITIOTHEHE OMHOTUITHBIX PACUeTOB, TOCTpoeH s rpaduKoB. Lindbposas
doTokamepa mo3sosset choTorpadupoBaTh COGPAHHYIO IKCIIEPUMEHTATbHYIO YCTAHOBKY M IIPUKPENUTh (GoTOorpadiio B 3IeKTPOHHBIN 0TueT. TakMM 06pa3oM, OCYILEeCTBISIETCS
nepexop, K 0pOPMJIEHMIO JIEKTPOHHOTO OTUETA O MPOAETaHHOM IKCIIEPUMEHTE, TPOEKTHOI MU UCCIe0BAaTENbCKOI paboTe.

B03MOKHOCTD MCITIO/Ib30BaAHMS BI/I,E[QOH&@'IIO,ELEHI/IH 3a IIPOoLeCCOM BBIITOTHEHMA MMPaKTUYECKUX pa60T 06y‘la}OIIU/IMI/ICH M3MeEHsIeT IToaX0abl K OLIEHMBAHNUIO pa60T.
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DJIeKTPOHHBIN OTYET O IIPOeIaHHON TPAKTUUECKOI paboTe MOKET COITPOBOKAATHCS TPUKPEIIeHHO GoTorpadueit, KoTopas 1Mo3BoJseT OlleHNBaTh MPaBUIbHOCTh COOGPaHHO
9KCIIepPUMEHTAIbHO YCTaHOBKY, 60J1ee TIOJTHO OIpeAesisiTh TIOTHOTY U MTPaBWIbHOCTD ITPOJIeIaHHOTO UCC/IeJOBaHNSI, aHATU3MPOBATh JOCTOBEPHOCTD MTPEJICTABIEHHBIX
9KCIIEpUMEHTAbHBIX JAHHBIX. [IpM OJHOBPEMEHHOM BBITTOHEHMM PAa3HBIMM IPYTIIIaMM 06yUaloOUIMXCsI pa3HbIX MCCIEIOBATEbCKUX PabOT 11e/1eC0006pa3HO UCIIONb30BaTh
BMJI€03aIMCh BCETo Xo/1a paboT. B 3TOM cityyae OLleHMBATHCSI MOTYT He TOJIBKO IIpeIMeTHbIe Pe3y/IbTaThl, CBSI3aHHBIE C IPOBeleHIeM KOHKPETHOTO KCIIepUMEHTA, HO U
KOMMYHMKATUBHbBIE U PETYISITUBHBIE NEICTBUS : TFITAHUPOBaHMeE PabOThI, OTCIEKMBaHME X0[a PA6OThI, KOPPEKLIMS TIaHa paboThl, KOMMYHMKAIMSI B COBMECTHOJ AESITETbHOCTH,
HayMuue (VI OTCYTCTBYE) KOHQIIMKTOB M CITOCOOBI X PEIleHMSI.

Vcrionb3oBaHue GPOBBIX JIAG0PATOPUIL CYIECTBEHHO PACIIMPSIET CIIEKTP BO3MOKHBIX OIIBITOB U MCCIeOBAHMIA, 0COOEHHO 3TO KaCaeTCs U3yIeHUsT GMOTOTUM Y XUMUMN.

PaC]J.II/IIJEHV[e CIIEKTpa BO3MOYKHOCTEI MOXXHO MPpONJIJIDCTPUPOBATDH Ha IIpUMepe N3ydeHU s SJ'IeKTpOMaFHI/ITHOﬁ MHAOYKINU B KypcCe Cl)I/I3I/IKI/I. HpI/I MCIIOJIb30BAHUM CTPEJIOYHOI'O
aMIiepMeTpa TpaauIMOHHO HaGJIIO,Z[aIOT JINIIb (baKT BO3HMKHOBEHNMS MHAYKIMOHHOTO TOKA B IPOBOJHMKE M MU3MEHEHNMEe €ro HaIllpaBJIEHUA IIPU M3MEHEHUNM CKOPOCTM BHECEHM S
MardmuTa mjin ero noJIapHOCTHU. Ucnonb3oBaHne L[M(l)pOBOI‘O JAaTUYMKa IIO3BOJIAET IMOJTYUYNUTDb OCHOMJIJIOTpaMMY 2C MHOYKOUNU, BO3HMKAIOIIEN B KaTylIke, IIpu rnmpoJjiete yepe3 Hee
MarHuTa. 3TO MO3BOJISIET CpaBHMBATDb 3HAUYEHMS MaKCMMaJ/IbHbIX 211C IIpu 1poJieTe 4yepe3 KaTyIIKy MarHMTa ¢ pa3HbIMU CKOPOCTSIMMU U C pasﬂoﬁ IIOJIAPHOCTBIO, aHA/IM3MPOBATb BUJ
HOIIY‘IGHHOIZ 3aBUCUMMOCTH, KOHCTPYMPOBATDH 3KCIIEPMMEHTAJ/IbHbIE 3a1a4U 110 U3YUEHUIO BHEKTpOMaFHMTHOVI VMHOYKOUN.

LIndposas 1abopaToOpust TO3BOJISIET OPraHU30BATh POEKTHYIO U yUeGHO-UCCIeN0BATEIbCKYIO NESITeTbHOCTh IIKOJIbHMKOB KakK B paMKax YPOKOB, TaK U BO BHEYPOUHOI
IesTesbHOCTU. Hammume pasHOOOpasHbIX IMGPOBBIX JATUMKOB JaeT BO3MOKHOCTb ITPOBOIUTh CaMble PA3HOOOpasHbIe MCCAeI0BaHMS, ONTUPAsICh HA MHTEPEChl 0OyJaromuxcs. B
KauyecTBe MpyMepa MOXKHO IIPUBECTU MUCCIeTOBaHMsI 9KOJTOTMUECKO/ HAIIPpaBAeHHOCTH 110 BBISBIIEHNMIO (PaKTOPOB 3aTPsI3HEHMST OKPYKAIOIIEeli Cpe/ibl, M3YUeHUIO SKOJOTUUECKOTO
COCTOSTHMSI TIOMEIIE€HMI ITKOJTBbI, TTOYBBI, BO3/IyXa B HACEJIEHHOM ITyHKTe 1 T.n. McciemoBaTenbckye paboTsl C MCIIONb30BaHMEM LM POBIX JaTUYMKOB 1Ie/1ecO06pa3HO MpeiaraTh
yuarymcs 10 - 11 k1accoB B paMKax 00s13aTeTIbHOI AJ1s HUX TTPOEKTHOI IesITeTbHOCTHM. BBITTO/THEHME TaKUX ITPOEKTOB SIBJIIETCSI OCHOBAHMEM Il OIIEHKM He TOJIbKO YPOBHS
chopMMUPOBAHHOCTM MTPEIMETHBIX PE3YIbTATOB, HO UTOTOBOJ OLIEHKM JOCTMKEHUSI MeTalpeIMEeTHBIX Pe3yIbTaTOB O0yUeHMsI: KOMMYHUKATUBHBIX (KOTOPbIE OLIEHMBAIOTCS KaK B
Tpoliecce IpoBeeHMs paboThl, TaK U B IIPOIECCe 3aIIUTHI TPOEKTA MIJIM UCCIeNOBAHMS) M PETYISTUBHBIX (KOTOPbIE OIEHMBAIOTCS B IPOIECCE BBITTOMHEHMS ITPOEKTA).

OcHaieHue jis u3ydeHust GuU3MUKYU IIPeICTABIEHO B BUIe 000pyI0BaHMS IJI JEMOHCTPALMOHHBIX OITBITOB 1 060PYIOBaHMS AJIsSI TaO0PAaTOPHBIX PabOT M YUEHUYECKUX OITbITOB,
BKJTIOUAst OOIIYIO IS €CTECTBEHHO-HAYYHOTO IIMKIIA 1M POBYIO Ja60paTOPHIO, a TakKe MM poBY0 1abopaTopuio 1Mo ¢pu3MKe (KaK JOTOTHUTEIbHBIN 3JIEMEHT IJ1s1 YITy6IeHHOTO
uU3ydeHuss GU3UKN).

JeMOHCTpalOHHOe 060pya0BaHMe 00ecreuynBaeT BO3MOKHOCTh HAOMIOMeHVS GOTBIIMHCTBA M3yYaeMbIX SIBJIEHUIA, POIIECCOB U 3aKOHOB. DTO BO3MOXKHO IPY ONTUMATbHOM
COYeTaHUM aHATOTOBBIX U MGPOBBIX CPEACTB HAGTIONEHNMS, aHAI3a U3MEPUTEIbHOM MHbOopMaluu. Tak, HalpuMep, sl Kypca GU3UKY OCHOBHOI IITKOJIbI €CTh BO3MOKHOCTb
JeMOHCTPaIY KJIaCCUUECKUX AEMOHCTPAI[MOHHBIX SKCIIEPMMEHTOB: MafieHNe Tell B TpyoKe HbloTOHA, AeMOHCTpaIus AeicTBUS aTMochepHOTO AaBieHus, 3akoHa ITackais,
M3MeHeHMs1 06beMa TeJl Py HarpeBaHuM (OXIaKAEHUN), TPUTSDKEHMST MOJIEKYII 1 T.1. Habop Mo 97eKTpoCcTaTuKe JaeT BOSMOKHOCTb JEMOHCTpAIMM JIEKTPU3AIUU TeJl, 3aKOHa
coxXpaHeHMs 3apsiia, TMHUI HaIPSSKEHHOCTH 9JIEKTPUYECKOTO ITOJISt U T.1I. M MOXKET MCITO/Ib30BaThCs Kak 8 Kjlacce Ipy U3YUeHUY 9JIeKTPOMarHMTHBIX SIBJIeHN, Tak U B 10 Kiacce
TIPY U3YUYEHUM JTeKTPOCTATUKMN.

[Tpu mpoBemeHUM 1eMOHCTPAIIMOHHBIX OIBITOB JO/DKHBI COOMIONATHCS TPeOOBAHMS K MX HATISIZHOCTY (SICHAS M TIOHSITHASI IIOCTAHOBKA OITBITA), BUIMMOCTY JJISl BCEX YUaIIUXCS
Kacca (pu HUTMYUU MEJIKUX JIeTaleil UCMOMb3yeTCs UX YBelnUYeHHOe N300pakeHne Py MOMOIIM BeO-KaMepbl), SMOLMOHATBbHOCTH 1, TI0 BO3MOKHOCTY, 3aHMMATETbHOCTH
(IeMOHCTPALVIOHHBIN OTBIT AOKEH BbI3BIBATh MHTEPEC YUAIIMXCS, CO3/IaBaTh MOTUBALMIO K M3YUEHUIO MTPeIMeTa) U yOeIuTeTbHOCTH (ITOKa3bIBaTh TOT 3G deKT, Ha
JIEMOHCTPALMI0 KOTOPOTO OH GbIJT HATIPABJIEH).

OpHako peanu3salus JesTeIbHOCTHOTO MoAxoia B 06ydeHun (pr3yKe MepeHOCUT aKIeHT C AeMOHCTPAIMOHHOTO KCIIepMMeHTa Ha yueHnueckuii. Harpumep, mo mexaHuke
MCCaeIoBaHMe KMHEMATUUeCKUX 3aKOHOMEPHOCTe M, 3aKOHOB IMHAMMKH, KOJIe6aTeIbHbIX JBVDKEHUI TIepeHeceHo B yUeHUUeCKuii 9KCIIEPUMEHT C COOTBETCTBYIOIUM HabopoM
obopynoBanus. [Ipy U3ydeHUM MEKTPOIUMHAMMKM TabopaTOpHOE 060PyI0BaHME TIO3BOISIET MCCIeI0BATh HE TOJIBKO 3aKOHbI TTIOCTOSTHHOT'O TOKA, HO C UCITOIb30BaHMEM
KOMITBIOTEPHOTO OCIMyiIorpada mo3BoJsieT MTPOHaA6IIoNATh U UCC/IeN0BATDh TEKTPUUECKIME I[N [TePeMeHHOT0 TOKa, 610K TMOI0B IMO3BOJISIET MCC/IEIOBATh BOIbTAMITEpPHbIE
XapaKTepUCTUKY Ayoaa. IIpy usydeHun onTUKY 1ab0opaToOpHOe 060pyIOBaHMe MTO3BOJSIET U3YUUTh 3aKOHBI TEOMETPUUECKOI ONITUKY (TTPeIOMIEHNE CBETA B HOMYIMIMHIIPE U
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TosTyyeHne u300paskeHusl B IMH3ax) ¥ MPOHAa6/II0aTh OCHOBHbIE SIBJIeHUS BOJHOBOI ONITHMKY (MHTepdepeHIs ¥ TosIpu3anus), uccaeaoBaTh Audpakimio ceta (qudpakiyioHHas
pelieTka).

B cooTBeTCTBUM C TpeIMETHBIMY pe3yIbTaTaMy 00yueHust hu3uKe 060pyaoBaHMe ISl yIeHMYECKMUX OIbITOB 00eCIIeurBaeT MpoBeaeHNe CIeTYIONMX TUIIOB Pabor,
CTPYIIIMPOBAHHBIX IO BUAAM AESITETbHOCTY, HE3aBUCUMO OT UX TeMATUUECKOM ITPUHAIIEXXHOCTI :

1. TIpoBeneHue MPSMbIX M3MepeHuit GU3UUECKUX BETUUMH (M3MepeHMe Macchl, 00beMa KUIKOCTHU, TEMIIEPATYPhI SKUIKOCTU, CUJTbI, CUJIbI TOKA, HATIPSIKEHMS) C UCIIOTb30BaHMEM
aHaJIOTOBBIX U MG POBBIX MPUOGOPOB.

2. TIpoBepKa 3amaHHbIX IIPEIITONOKEHNI (TIPSIMble M3MepeHus GusnuecKmx BeIMUMH U CpaBHEHMe 3aJaHHbIX COOTHOIIEHNH Mekay HuMM). Hampumep: mpoBepKa yclaoBuii
IJIaBaHMSI TeJI, YOIOBMII paBHOBECHUS pbluara 1 6J10KOB, 3aKOHOMEPHOCTE IMOC/IeJOBATEIbHOTO Y Mapa/lJIeIbHOTO COeNMHEH NS IPOBOTHUKOB U T.7I.

3. PacdeT 1o nosmyyeHHbIM pe3y/ibTaTaM MPSIMbIX U3MEPEHMI 3aBMCUMOTO OT HMX IapaMeTpa (B OCHOBHOI IIKOJIe) ¥ KOcBeHHbIe n3mepenus (B 10 - 11 knaccax). Hanpumep:

YCKOpeHMe Tejia Py paBHOYCKOPEHHOM JIBMKEHUM, YCKOPeHYe CBOGOIHOTO MafdeHMs, SKeCTKOCTb IIPYKUHbBI, KO3DDUIIMEHT TPEeHMsT CKObXKEeHMs, MexaHuueckas pabora u
MOILHOCTb U T.JI,.

4. HabGmiomeHne sIBJIEHMIT ¥ IOCTAHOBKA OITBITOB (HAa KAYeCTBEHHOM YPOBHE) 110 06GHAPYKeHMI0 (aKTOpOB, BAUIIONIMX Ha TPpOTeKaHue JaHHbIX SBaeHuit. Hampumep:
MPSIMOJIMHETHOE PacIpPOCTPpaHEHME CBETA, AUCIIEPCHUS CBETA; M3yUYeHMe CBOVICTB M300paskeHMSI B INIOCKOM 3epKajie U T.II.

5. MccmemoBanye 3aBUCMMOCTY OHOM (PU3MUeCKOM BETMUMHBI OT IPYTO¥ C MpefCcTaBIeHeM Pe3yabTaTOB B Bue rpaduka 1 pacueta MCKOMOTO rmapaMmerpa. Harmpumep:
3aBUCUMMOCTHM ITyTY PABHOMEPHO JIBVIKYIIETOCS TeIa OT BpeMeHM JBVSKEHMS Tesla; CUITbI TPEHUS CKOJIbKEHMSI OT CYJIbI HOPMAJIbHOTO JaBeHMsI, KauecTBa 06paboTKM IIOBEPXHOCTEI]
TeJ Y He3aBUCUMOCTY CUJIbI TPEHMS OT TIIOMIAAY COTTPUKOCHOBEHMS TeJ; CUIIbI YIIPYTOCTY OT YAJIMHEHMS IIPYKMHbBI; BBITAIKMBAIOIIE CHIIbI OT 06beMa IMOTPY>KeHHO YacTy Teia U
OT IVIOTHOCTY SKUAKOCTH, €€ He3aBMCUMOCTM OT TUIOTHOCTY TeJjIa, OT ITYOMHbI, Ha KOTOPYIO ITOTPYKEHO TEJIO U T.7,.

JTabopaTtopHOe 060pyAoBaHKe 06ecIeunBaeT CAMOCTOSITEbHbIN YYeHUUECKUI IKCIIEPUMEHT, KOTOPbI/ MOXET MMETh pasandyHbie GopMbl: QPOHTATBHbIN SKCITEPUMEHT
(bpoHTaIbHBIE OMBITHI M JJAOOPATOPHBIE pabOTHI), PaGOTHI MMPAKTUKYMa, Y4EOHO-MCCIeI0BATEIbCKYE PA6OTHI U MPOEKTHI SKCITEPUMEHTAILHOTO XapakTepa. [Ipy 5ToM HOpMaTHUBHO-
00s13aTe/IbHBIM BHE 3aBMCUMOCTHU OT YPOBHS M3yueHusT GU3UKY (6a30BbIil UM YITyOIeHHBIN) 1 06pa3oBaTeIbHOM MPOrpaMMBbl (OCHOBHASI MJTV CPEHSIS IKOJIA) SIBJISIETCS
(bpoHTaNbHBIIT SKCITepUMEHT. VIMEHHO MOCPeICTBOM (PPOHTATBHOTO SKCIIEPUMEHTA AOCTUTAIOTCS IIPEIMETHbIE PE3Y/IbTAThl IKCIIEPUMEHTATBHOTO XapaKTepa, a yualuMMucs
OCBaMBAIOTCS CITOCOOBI AEICTBUI, COOTBETCTBYIONIME YKA3aHHBIM BBIIIE MATH TUIIAM paboT. JITabopaTopHbIii TPAKTUKYM LieJIeco00paseH TOMbKO MPY YITTyOIeHHOM YPOBHE
MU3y4YeHUs TIpeIMeTa.

OnTumMaabHbIM IJIST DOCTVKeHUS 11eJiei IIpOBeAEeHMS Q)pOHTaJ'[bHOI‘O SKCIIepMMEHTa ABJISI€TCA IMpeacTaB/IeHNe na6opaTopH0ro 060py,ZLOBaHI/IH M MaTe€PMAJIOB B BUAE TEMATNMUYECKUX
KOMIIJIEKTOB II0 M€XaHMKe, MOHEKYHﬂpHOﬁ d)I/IBI/IKe, JJIEKTPUYECTBY U OIITUKE. Ucnonb3oBaHnue TeMaTUIECKUX KOMIIEKTOB CHOCO6CTBYBT (bOpMI/IpOBaHI/I}O TaKOT'O Ba)KHEMIIero
YMeHM, KaK H0ﬂ60p ydyammmmncsa O60py,U,OBaHI/I$[ B COOTBETCTBUM C LI€JIbIO MCC/IeJOBAHMS U3 U30bITOYHO HOMEHK/IaTYPbI IMPpeaJI0OKEHHOI'0 KOMIIJIEKTA; ITIO3BOJISAET IIPOBOAUTD
SKCIIepMMEHTa/IbHYIO pa60Ty Ha JII000M dTarne YPOKa; YMEHbIIIAE€T TPYAOBbI€ 3aTPAThI YUUTEJIS ITPU IMMOATOTOBKE K YPOKaM, ITOCKOJIbKY He Tpe6YETCH IIepeKOMIIOHOBKaA
O60pY,Z[OB3.HI/IH B COOTBETCTBMM C 3aJa4aMM KOHKPETHOTO YPOKaA.

[py IaHUPOBAHMUM TTPAKTUUECKUX PAOOT BAXKHO MMETh B BUJY, UTO IIPEeIMETHbIE Pe3Y/IbTaThl IKCIIEPYMEHTATBHOTO XapaKTepa MOTYT ObITh OCBOEHBI TOJBKO IMPU ONITUMATbHOM
COYeTaHMM KPaTKOBPeMEeHHbBIX PPOHTAIBHBIX OMBITOB M OZHOUACOBBIX JIAOOPATOPHBIX PabOT.

BakHOe 3HaUeHMe uMeeT TOT Cl)aKT, YTO B COCTaB Q)pOHTaIIbHOI‘O O6OI.)YJIOBEIHI/I${ Hapsaay ¢ aHa/JIOTOBBIMM BXOOAT N I.U/[(i)pOBbIe cpencTtBa M3MepeHuUs. K HMM oTHOCSTCS SHEKTpOHHbIVI

CEeKYHIOMED C JATYMKaMM, SJIEKTPOHHbBIE BECHI ¥ JATUMKM 1MbPOoBOIi TabopaTopyn. TakuM 06pa3oM, pyu IpoBeaeHny GPOHTATLHOTO SKCIIEPMMEHTA B OCHOBHOIA IIKOJIE YUeHUKM
3HAKOMSITCSI C 3JIEKTPOHHBIMM CIIOCO6aMM U3MEPEHMIT Y BHIYMCIEHUIA.
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Bnok 060pymoBaHus IS yueHUUecKux pabot mo ¢pusuke chopMmupoBaH Ha 6ase epeuHs 060pyIoBaHNS ISl MPOBeIEeHNST OCHOBHOTO TOCYIapCTBEHHOTO 9K3aMeHa 1o Gu3uKe.
Vcrionb3oBaHue pu6GOpOB 1 060PYIOBaHUS C eMHBIMMU [IJIST BCEX 00YUAIONIMXCS XapaKTePUCTMKaMM TI03BOJISIET CTAHJAPTU3UPOBATD IIPOLIEAYPhI BHITOMTHEHMS
9KCIIePUMEHTAIbHBIX 3alaHNiT Ha 9K3aMeHe 1 06ecreunTh HaIesKHYIO OIIeHKY Pe3y/IbTaTOB Ha OCHOBAHMY SKCIIEPTHO TPOBEPKM OTBETOB 00yUaroImuxcs. IIpy 9ToM OCHOBaHUEM
JI7IST BBIBOZIA O MPaBUIbHOCTY ITPOBEEHMS JTAHHOTO OITbITA SIBJISTIOTCS PE3Y/IbTAThI, OYUEHHbIE YUAIMMUCS TTOCPECTBOM IPSIMBIX M3MEPEHMIT 3aJaHHBIX (DU3MUYECKUX BETUUMH.

Ha6op 1151 mpoBeneHst OCHOBHOTO rOCYIapCTBEHHOTO 9K3aMeHa o6ecreunBaeT pa3paboTKy HECKOIbKMX OJHOTUITHBIX 3aaHUiA ITPU MCITOJIb30BAHUYM OJVHAKOBOTO 000PYIOBaHMS
C pasHBIMM XapaKTEPUCTUKAMU. DTOT MOIXO, 11eJ1IeCO00pasHO MUCIIOAb30BaTh M TP MPOBeIeHUN (POHTATbHBIX OIBITOB M 1a60paTOPHBIX paboT. Hampumep, mpy MpoBeIeHN
MCCIeIOBAaHMSI 3aBUCUMOCTY CUJTbI TOKA OT HATIPSDKEHUST MOSKHO BBIIEUTH B KJIACCe TPYIINbI, KOTOPbIe OYAYT MPOBOOUTD JaHHOE MCC/Ieq0BaHMe, UCIIONb3YS Pe3UCTOPHI C PA3HBIM
COTIPOTUBJIEHMEM, U JIAMIIOUKY. [0 pe3yabTaTamM MOXKHO CPAaBHUTb MOYUeHHbIE 3aBUCUMOCTHM, 0OCYOUTh IPAHUIIBI BBITIOMHEHNS 3akoHa OMa 1 yJacTKa ey, OpenesuTh
COTIPOTUBIIEHMS] PE3UCTOPOB.

CrnemyeT OTMETUTD, UTO MPY IPOBeAeHnY GPOHTATbHBIX OIBITOB 1 JIAG0PATOPHBIX paGOT B OCHOBHOII 1ITKOJIE TPEOYeTCs 3aMCh Pe3yIbTaTOB BCEX MTPSIMbIX M3MEPEHMII C yUETOM
a6COJTIOTHOI TTOTPENTHOCTH. 3AeCh IIPY UCITOIb30BAHUY TPAIUIIMOHHOTO 060pynOBaHNs (MEH3YPOK, IMHAMOMETPOB, TEPMOMETPOB) ¥ CTPEIOUYHbBIX aMIIEPMETPOB 1 BOJIbTMETPOB
abCOMIOTHYIO ITOTPENTHOCTH 11eJIeCO00PA3HO CBSA3BIBATD C IIEHO meneHus mpubopa, a mpu nepexojie K uGpoBbIM MHCTPYMeEHTaM (111G POBbIe BECHI ¥ JATUYMKI) YIUTb PabOTATh C
OIMMCAHUSIMM STUX IPUOOPOB, BBIAEISS JaHHbIE 00 a0COMIOTHO IMTOTPENTHOCTH, MO0 IIpeiaraTh 3HaUeHue MOTPENTHOCTM B TEKCTE 3aTaHMIA.

[Ipu IpoBemeHUM UCCTIeA0BAHNS 3aBUCYMOCTEN OTHOV (DM3MUYECKOIi BeIMUMHBI OT APYTOii yUaumMecs TOJDKHbI OCBOUTD MTOCTPOEHMe rpadmKOB ¢ yKa3aHUeM abCOMIOTHBIX
TIOTPEIIHOCTEIA, a IPU ITPOBeAeHMM PaboT Ha MPOBEPKY MPEATIONOKEHUIT - YMETb CPAaBHMBAThH 3HAUEHMS ABYX IPSIMBIX U3MEPEHMIi C y4eTOM aOCOMIOTHON TOTPENTHOCTI
(Hampumep, MyTeM CpaBHEHMST MHTEPBAJIOB TOTyUYE€HHbBIX 3HAUEHMIT HA UMCIOBOI ocu). [IpoBeieHNe M3MepeHMit U uccienoBaHuit B Kypce dusuku 10 - 11 K/1accoB TOMOTHSIIOTCS
MCITOSTb30BaHMEM OTHOCUTEbHBIX MTOTPEITHOCTEN, YUalecs JODKHBI HAYUUTHCS PACCUMTHIBATH OTHOCUTEIbHbIE MIOTPEITHOCTY B ITPOCTEMIINX CIyUastX MPSMbIX U3MEPEHMUIT U
CpPaBHMBATh TOYHOCTD PAa3IMYHbIX M3MEPEHMIA.

O6paiiaeM BHUMaHMe, UTO OlleHMBaHMe JIA60PaTOPHBIX PABOT JOIKHO 6a3MPOBATHCS, KaK M B KPUTEPUSIX OLIEHMBAHMS SKCIIEPUMMEHTAIbHbIX 3amanuii KUM OI'D, He Ha
MPaBMIBHOCTY 0OPMIIEHMSI OTYETa O paboTe, a Ha TPABUIILHOCTY JIECTBUIA ITO COOPY YCTAHOBKM, ITPOBEAEHUIO OTIBITOB, CHSITUIO TOKa3aHMIi TPUOGOPOB.

OcHaleHue IJis U3ydeHus 6MOIOTUY MTPeICTaBAeHO KOMILIEKTAMM AEMOHCTPAIIMOHHBIX BJIaXKHBIX ITperapaToB, repbapueB 1 KOJJIEKIMIA IT0 pa3HbIM TeMaM Kypca 6MoIorum, a
Takke UnGpPoBOI 1abopaTopueit Iy MpoBeAeHNS IPAKTUIeCKUX paboT. Kpome Toro, mpy M3ydeHUM 6MOI0TMY MOXKET MCIIOMb30BaTh MG PoBas 1a60paTopus Mo 61Moaorum (Kak
JIOTIOTHUTENbHBIN 2JIEMEHT /IS YITYOIeHHOTO U3YUeHMsI Kypca).

B yue6HOM Mpoiiecce yualriyecs JO/KHbI TOTYYUTh BO3MOKHOCTh UYBCTBEHHOTO BOCIIPUSITHS M3yUaeMbIX SIBJIEHMI U 06beKTOB. OIHAKO M3yyaeMble SIBIEHMS M 0ObEKTHI He BCeraa
MOTYT ObITh HEITOCPEICTBEHHO BOCIIPOM3BEAEHbBI MM TTIOKA3aHbl B yueGHOM MOoMelleHn. B 3ToM ciydae yue6HOe 060pyIoBaHye JaeT BOSMOXKHOCTb X BOCIIPOM3BECTH
OTIOCPeIOBaHO, Yepe3 KOJUIEKIINIO, TepOapHbIii IUCT, MMKPOIIpeIiapaT, MOJelb, BUIeopparMeHT U T.II.

BnakHble MpernapaTsl MPeACTaBISIOT CO607 HAaTypasbHble 00bEKThI, CMOHTMPOBAHHbBIE Ha CTEK/ISTHHOM IJIACTUHKE U OIYIEHHbIE B CTEK/ISTHHBIN IIMIVHJP C KOHCEPBUPYIOLIET
SKUAKOCTBIO, MO0 MPeICTaBIeHHbIE B IJIACTUKE. 3MeCh MPeIaraloTcsl TOTA/IbHbIE MTPeIapaThl, HO3BOISIONIME M3YUaTh BHELTHEE CTPOEH)E OPTaHM3Ma MIJIM ero 4acTy, (HallpuMep:

"KopeHnb 6060BOT0 pacTeHus ¢ KaybeHbkamu', "Tagioka"); aHaTOMUYECKME TTpernapaTsl, IpegHa3HaueHHbIe AJIs] MU3YUYEeHUsI BHYTPEHHEr0 CTPOEHMSI OpraHM3Ma MM ero OPraHoOB

(HampuMep: "BHyTpeHHee cTpoeHMe JTYIIKK ", "BHyTpeHHee CTpOeHye NTUIIbI"); 6M0I0TUeCKIe TperapaThl, JaOIiye ITPeICcTaBlIeHNe O CTaAUIX Pa3BUTHS OpraHu3Ma

(Hampumep: "Pa3BUTHE KOCTUCTOI PhIObI’, "PasBuTHe Kypullbl'). BiaxkHble MpenapaTsl MCIONb3YIOTCS KaK Pa3gaTOYHbI MaTepuas B Mpoliecce AeMOHCTPAIMU ITPU U3YIEeHUNU
HOBOTO MaTepuajia Uy B MPoLiecce BbITTOTHEHMS ITPAKTUUECKMX 3aJaHMii, pa3pabOTaHHbIX Ha UX OCHOBE.

Tepbapum - cobpaHme MpeccOBaHHbBIX, 3aCyIIEHHBIX PACTEHUIT UM UX YacTeli TOMOTalT M3yJyaTh pacTeHue B KabuHeTe 1 y3HABATh €T0 B IPUPOJIe, a Tepbapu3salius - Haubosee
MPOCTOVi CTIOCO6 COXpaHeHUs pacTeHMIi U UX YacTeil B TeUeHMe JIUTeIbHOTO BpeMeH). B repeuHe mpe/ijiaraeTcsl cucTemMaTmuueckuit repbapuit (Harpumep, "OCHOBHbBIE I'PYTIIIBI
pacTeHuit") v repbapuii 1o o61Ieit 610I0THM (KOTOPBIN MO3BOJISIET TPOUUTIOCTPUPOBATH M3MEHUMBOCTD, ICKYCCTBEHHBIN OTOOD, CCTeMAaTUUYeCKIe KaTeropun 1 BUI006pa3oBaHme,
IUBEPTeHIMS M KOHBEPTeHIIVsI, TOMOJIOTMUHbIE Y aHAJIOTMYHbIE OPTaHbl, pyAMMeEHTapHbIe OpraHbl, apoMopdo3, uanoaaanTanyst GeHOTUI U TeHOTUI, TTOIUTUIOU NS, OTIa/IeHHASsT

rubpuaMu3anys, B3auMOIeiCTBME PACTeHMI C aOMOTUYECKMMY (aKTOpaMy CPeIbl, B3aMMOJIeiCTBYE pacTeHN ¢ 6UOTHUeCKUM (GaKkTopaMu cpefbl). [epbapHbIil MaTepua
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UCTIONB3YIOT KaK Pa3JaTOUHbI MaTepuast Jjisl JEMOHCTPALMY U3ydaeMbIX O6BEKTOB, IJIsI BHITTOTHEHMS ITPAKTUUECKUX 3aJaHMii TPy 3aKpeIIeHny MaTepyuaa Wi AUarHOCTUKU
yueOHbIX Pe3yIbTaTOB.

Taxoke IIpeICTaBIeHbl KOJIEKIIMM - HAOOPBI MPEeIMETOB WJIM BENIECTB, IOJJ06paHHbIX 10 ONpeeeHHbIM MTpu3HakaM. O6beKTaMM UX MOTYT OBITh PacIipaB/Ie€HHbIE U 3aCyIlIEHHbIE
HaceKoMbIe, paKoo6pasHble, PAKOBMHbBI MOJUTFOCKOB, OT/I€/TbHbIE YACTU CKEJIETOB JXKMBOTHBIX. B KOJIJIEKIMSAX COUETAIOT HATypaJIbHbIe OOBEKTHI C X M300paKeHNEM B BUJIE PUCYHKOB
NI MYIIH)KeI‘/JI - I/IMI/ITaL[I/Iﬁ. Hpe,unoerHbIe B I1I€epeyHe Mopd)onomqecxme KOJ/IJIEKIMM OAIOT IIpeacTaB/ieHMe O BHEITHEM CTPOE€HMM OPraHOB UJIN UX qaCTeﬁ, ITO3BOJIAIOT IIPOBOAUTDH
CpaBHEHMSI 06BEKTOB, BBISICHSITD MX OOIIIME YePThI ¥ YepThI pasianunst (Harpumep: "TIpeacTaBUTENM OTPSIIOB HACEKOMBIX " U JIP.); 001e6MOTOTMYECKIE KOJUIEKIIMY TO3BOJISIIOT
BBISICHSITh B3aMMOCBSI3M B OPraHMYECKOM MUPE, paCCMaTPUBATh Pa3BUTHE OPTaHM3MOB, ITPOCIEXXMUBATH 06IIE6MOIOrYecKyie 3aKOHOMEPHOCTH (HarpuMep: "[IpuMepsl 3alUTHBIX
rpucrnocobymeHnii y HacekomMbix"). Kommexkimm, Kak 1 repbapuu, UCIOMb3YIOT KaK pa3fgaTOYHbI MaTepya AJis JeMOHCTPAIUM M3ydaeMbIX 0ObEKTOB, [IJIS1 BBIMIOTHEHWS
MpaKkTUYeCKMUX 3aJaHuit Ipy 3aKperieHny MaTepuasia Win AMarHoCTUKY YIeOHbBIX Pe3y/bTaToB.

O3HaKOMJIEHVE YUALIUXCS C MUKPOCKOITMYECKMM CTPOEHMEM KMBBIX OPTaHM3MOB - OHA M3 IJIaBHEMIINX 3a]a4 HayKy, TO3BOJISIOIIMX MTOIBECTH IIIKOJbHUKOB K TOHMMAaHUIO
eIVHCTBA OPraHMYecKoro Mupa. Jjis mpoBemeHus 1a60paToOpHbIX paboT B 1MGPOBYIO 1a60paTOPHIO BKIIOUEH MUKPOCKOI, @ B KOMILJIEKTE TIOCYIbI ¥ 060pYIOBaHMS 00IIEro
Ha3HauyeHUs UMEeIOTCSI He0OXOAMOe OCHallleHMe [IJIs1 TPOBeieHNs 1ab0paTOPHbIX PaboT.

LIndposas mabopaTopus BKIIOYAET HAGOP [IJIST M3TOTOBJIEHNS] MUKpOIIperiapaToB. CBesKMe pernapaThl M3rOTaBIMBAIOT AJIS HeMeJIEHHOTO PacCMOTpeHMs. K HUM OTHOCSITCS
SKUIKOCTHBIE (06BEKThI 06BIYHO ITOMEIIAIOTCS B BOAY, a IIPenapaThl COXPAHSIOTCS B TeUeHMe HeCKOMbKUX JHE), cyxue (HalpuMep, YaCTUILY IITUYBETO I1epa, MPOCTO MOMIOKUTh Ha
MpeIMETHOE CTEKJIO ¥ MUKPOCKOTIMPOBATD), KMBBIE ITperapaThl (Ma3Ky - KarIv XKUIKOCTY, HallpMMep KPOBY) ¥ BUTATbHBIE MTpenapaTsl (KOTOPbIe UCIIOIb3YIOTCS IJIST U3YUEHMS
MaJIOKJIETOUYHBIX 0OBEKTOB (MTPOCTENMIINX, KOIOHUI BOZOPOCIIEit), Ik HAGIIomeHus OBIsKeHUS (Tydenbku, ame6bl). [[pUroToB/IeHe MUKPOIIperiapaTa BbIpabaThIBAET Y yUalerocs
HaBBIKM CAaMOCTOSITE/IbHOI pabOThI, aKTUBU3UPYET UX ITO3HABATENbHYIO AESITEBHOCTD M 3HAKOMUT C TEXHUKOI U METOAMKOI HAYyUHOTO MCCaemoBaHus. B 11bpoByio 1a6opaTopuio
BKJTIOUEH TaKke U HA6Op MMUKPOIIPenapaToB, KOTOPbIi COMEPKUT IMMOCTOSTHHbIE TIPENapaThl, JOITOe BPeMs COXPaHSIOIIMeCs B IPUTOJHOM /IS MMKPOCKOIMPOBAHUS BUIE.

CnemyeT OTMETUTD, UTO HAPSIAY C UCIIOIb30BaHMEM TT€PEeUMCIEHHOTO BhIlIe yueOHOTO 060PYIOBAHMS BasKHYIO POJTb B U3YUEHUYM OMOIOTUYM UTPAIOT IIPUPOIHbIE 0ObEKTHI, TaK KaK B
OOJTBIIMHCTBE CTYYAEB TOIBKO OHM MOTYT 00eCIIeYNTh HaMOOIbIIYI0 KOHKPETHOCTD U TTOJTHOTY 3HAHMIA YUaIIMXCsI, TTOMOTaoT GOPMUPOBAHMIO Y HUX ITPABUIbHBIX OMOTOTMYECKUX
3HaHmi. K TakMM KMBBIM O6BEKTAM OTHOCSIT PACTEHUS, JKMBOTHbBIE JKMBOTO YrojIKa, aKBapuyma, Teppapuyma. IHGeKTUBHBIM CPeICTBOM 3HAKOMCTBA C IIPUPOTHBIMY 0ObEKTAMMU
SIBJISTIOTCST 9KCKYPCUM B OMOJIOTMUYECKME U KpaeBequecKye My3en, 60TaHMYEeCKMe Cafibl, 300TIapKyM ¥ OKPY>KaloIye KOy eCTECTBEHHbBIE U MICKYCCTBEHHbIE ITPUPOIHbIE COOOIIECTRA.

TpaauIoHHbIe 6MOIOTMYECKIE MY/ISIKM U MO/ B HACTOSIIIee BpeMs YCIEITHO 3aMeHSIOTCS [[M(PPOBbIMYM 06pa30BaTeIbHBIMU pecypcaMu: BuaeopparmeHTaMu, aHMMaImeid,
BUPTYaTbHBIMU JTabopaTopusimu. Lndpossie 06pasoBaTenbHbIe PECYPChI HE MOTYT CTATh TIOTHOIIEHHOV 3aMEHOI peaibHbIX ITPUPOIHBIX 0OBEKTOB, HO JAIOT BO3MOKHOCTD
TTO3HAKOMUTBCS € 6ojIee MMPOKUM KPYroM 0ObEeKTOB, CO3/IAl0T MPEATIOChIIKM AJII MHTeHCUMUKAIMM 06pa30BaTEIbHOTO MpoIlecca ¥ 06eCeunBaloT He3aMeIIUTETbHYI0O 06paTHYIO
CBSI3b, KOMITBIOTEPHYIO BM3Yyanu3anuio MHGopMalum, aBTOMaTM3aIMIo YIIpaBIeHKs yueOHO TeITeTbHOCThIO ¥ KOHTPOJIb ee pe3y/IbTaToB.

OcHaleHue IJis U3y4eHUs] XMMUY TIPEeICTAaB/IeHO B BUe JEMOHCTPAIMOHHOTO 060py0BaHMSI, KOMILIEKTA XMMMUUECKUX PEAaKTUBOB C HEOOXOAMMbBIM 060pyIOBaHMEM U3 OOIIETO
KOMIUIEKTA ITOCY/IbI ¥ 060PYIOBaHMS IJIs1 yYYeHMYECKUX OIBITOB ¥ KOMIUIEKTA KOJIEKIVi. Kpome Toro, IIpy M3y4eHUM XMMUM UCITONIb3YeTCs 001ast /ISl eCTECTBEHHO-HAYYHOTO
MKiIa mydposas JabopaTopusi, a Takke ¢ poBast 1abopaTopus MO XMMUM (KaK JOTIOTHUTEIbHBIN 3JIEMEHT JIJIs1 YITyOJIeHHOTO U3YYeHUS XUMUMN).

IeMOHCTPAIMOHHBI SKCIIEPUMEHT SIBJISIETCS BaXKHOI YaCThI0 06YUEeHUST XMMUM. 37€Ch BasKHO IIOMHMTD, UTO IIPY €ro MpoBeIeHUY 00s13aTeIbHO JO/IKHBI ObITh COBTIOIEHBI BCE
Heo6X0AIMble STaIlbl:

IMOCTaBKa LieJi1 3KCIIepMeHTa,
OIIMcaHue HEO6XO,Z[I/IMOI‘O JJIs1 €r0 BBITIOJIHEHU ST O60py,H,OBaHI/I$[ " peakTuBOB,

IVIaHMPOBaHMe IIOpAaKa ITpOBeaeHMsI,
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OmycaHye VCXOMHbIX BEIeCTB,
MMPOTHO3MPOBaHME OXKMUIAEMbIX B PeaKLMOHHOM CMecy M3MeHEHMI U pe3yIbTaTOB SKCIIEPUMEHTA,
OIMCaHVe U3MEHEHMIA, TPOU3OIIENIINX C BEIIECTBAMY,

opmynMpoBKa BIBOZOB M3 SKCIIEPUMEHTA,

COo3aHyMe PUCYHKA SKCIIEPUMMEHTAIbHOM YCTAHOBKY M COCTaB/IeHYe YPaBHEHUS peaKIuii.

B mpor1iecce mpoBefeHMs IeMOHCTpaIIVit, yualuecs: OCBaUBAIOT 3TAIbI TPOBEAEHMS OIbITA, TOITOMY Haubosiee 3pheKTVBHBIM SBISETCSI He TTPOCTOE OIMMCAHME OIbITA YUUTENEM, a
MCITOIb30BaHMe SBPUCTUUYECKOI Gecebl. IIpy peannsamnyy TakOro ClieHapys Jaxke He OUeHb CJIOKHBIN OIIBIT 3aHMMAET JTOBOJIbHO MHOTO BpeMeHM, HO C/IefloBaHMe eMy IT03BOJISET
0b6ecIeuynTh MOHVMAaHYe 00yJarIIMMUCS TPUEMOB HAYYHOTO ITO3HAHYS M MICTIOb30BaHME UX YK€ B CAMOCTOSITEIbHO JIeITEIbHOCTY B IIPOLIECCe YUEeHMYECKOTO aKcepuMeHTa. Ha
HaYyaJIbHOM 3Tarle M3ydyeHust XuMuu (B 8 - 9 Kiaccax) MMEHHO TaKO¥ MOAXO0[ IMTO3BOJISIET JOCTUYb MaKCUMAaIbHO 3(PGEKTUBHOCTY OT IIPOBeNeHMS Tab0PaTOPHBIX U MTPAKTUIECKUX
pabor, a Takke chOpMMUPOBATH Y YUAIIVIXCSI OTBETCTBEHHOE OTHOIIEHME K SKCIIEPUMEHTY.

[py OlleHNBAHMM YUEHUYECKMX MTPAKTUUECKUX PaboT 11e1eco000pasHO YUMTHIBATH MOIXO/IbI, MCITOIb3YIONIME B 9K3aMEHAIIMOHHBIX MaTepuaiaxX. Tak, B HACTOsIIee BpeMst
TpeJiaraeTcs SKCIepyuMeHTaIbHOE 3alaHye, TpeayCMaTpUBalolee BbIOOP JBYX BELIECTB U3 MSITY MPEAJIOKEHHBIX U IIPOBeIeHMEe C HUMM PeaKInii, OTPasKaloMMX XMMUIeCKue
CBOJICTBA YKA3aHHOTO B YCJIOBUY 3a[aHus BemecTBa. OlieHMBaHMe UOET Ha OCHOBAHMM OTUYETA YUEHMKA O MPOJeaHHOl paboTe (YpaBHEHMS peaKIiyii, BHIBOIbI O HAGMIONEHUSX) U
Ha OCHOBAHMUY MPSIMOTO HAOTIOAeHN 3a JefiCTBUSMY YUeHMKa 10 TPOBEeIeHNIO OTIbITOB. [Ipy 9TOM BBIJEISIOTCS TAlbl OTOOPA BEIIECTB M CMEIIMBAHNS BEIIECTB B COOTBETCTBUM C
MMyHKTaMM MHCTPYKLIVY K paboTe.

BaskHeliinmM Hampas/ieHeM KaK JeMOHCTPaLYIOHHOTO, TaK M YUeHNYeCKOT0 SKCIIePMMEeHTa IOIKHO CTaTh MCIIOIb30BaHMe 11 POBOIt TabopaTopuu, KOTOpast MO3BOJISET
OpraHmM3oBaThb XUMWUYECKUI SKCIIEpMMEHT Ha IIPMHIONUIIMAJIbHO HOBOM YpOBHE, HQDEIZTM OT KayeCcTBeHHOM OLI€HKU Ha6J'I}O,ELa€MbIX SIBJICHUI K CUCTEMHOMY aHa/IN3y
KOJIMYECTBEHHBIX XapaKTepUCTUK. IIpu paboTe ¢ maTunkamu HudpoBoii 1abopaTopuy 06eCIieunBaeTCs aBTOMATU3MPOBAHHbIN C60p M 06paboTKa JaHHBIX, X0, IKCIIEpUMEHTa
MOKET 0TOGPakaThCs B Bie rpadMKOB MM TIOKa3aHuit MpMOOPOB, a Pe3y/IbTaThl IKCIIEPMMEHTOB MOTYT COXPaHSITbCS JyIMTEIbHOE BpeMsi. Hanbonee akTyaabHbIM IJIST XMMUN
SIBJISIETCSI TT€PEXO[, K KOMMUECTBEHHBIM XapaKTepUCTUKAM, KOTOPbI MOKHO MPOM/UTIOCTPUPOBATh CAEIYIOIMMIA IIPYMepaMi: U3yueHe CTPOeHNs TUIaMeHu, onpeneneHne pH B
pasHbIX Cpefax, orpemeneHne CKOPOCTHM PeaKIni, U3ydeHye BIUSHYS KOHIeHTPaIlMM ¥ TeMIIePAaTyphl Ha CKOPOCTb PeaKIyM.

I_ll/l(prBaH na6opaTopM${ ITO3BOJIAEeT peasin30BaTb MEXIIpeaAMeTHbIe CBA3M C APYTMMU IIpeaMeTaMM eCTECTBEHHO-Hay4YHOrIo IMKJa, IIOCKOJIbKY Jd€T BO3MOXXHOCTbD BbIINTIOTHATD
MHTEerpmMpoBaHHbIe YHEGHbIe UccIeg0BaHM 110 €CTEeCTBEHHBIM HayKaM, IIPYMMEHATDb M OCBAMMBATDb 3JIEMEHTBI CTAaTUCTUKU U I/IHd)OpMaLU/IOHHbIe TEXHOJIOTUMN.

Ipunoxcenue N 6
K MemoduuecKkum pekomeHOauusm

[TIPUMEPHBIN ITEPEUYEHDL OBOPYIIOBAHNS, PACXOIHBIX MATEPUAJIOB, CPEJICTB OBYUEHUS U
BOCITUTAHUS IJIT CO3TAHUS Y OBECITEYEHUS ®YHKIIMOHNPOBAHUS LIEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYUYHOM 1 TEXHOJIOTMYECKOM HAIIPABJIEHHOCTEH "TOUKA POCTA" B
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OBIIIEOBPA30BATEJIbHBIX OPTAHU3ALIMSIX, PACIIOJIO’KEHHBIX B CEJIbCKOM MECTHOCTU Y MAJIBIX

I'OPOJAX

CTAHIAPTHBII KOMILJIEKT

N HanmMeHnoBaHue 060pymoBaHms KpaTkue npumepHble TEXHUUECKIE KonnuectBo enyHMUIL AJ1s1
XapaKTepUCTUKU 00111e06pa30oBaTeIbHbBIX
OopraHmu3alnii, He SBJISTIOIINXCS
MaJIOKOMIUIEKTHBIMM, €. U3M.
EcTecTBeHHO-Hay4yHast HAITPaBJIEHHOCTh
1. Oo61uree obopynoBanHye (husmKa, XMMusi, GMOIOTHS)
1.1. LIndposas nabopaTopust [Indposoit maTunk 3 .
yueHmueckas (busmuka, Xumms, 3JIeKTPOINPOBOAHOCTHU
610JIOTHST) Lindposoit maTunk pH

LIndpoBoit JaTUMK MOTOKEHMS
LIndpoBoit JaTUMK TEMIIEPaTypPhI
LndpoBoit faTUMK abCOMIOTHOTO
JlaBIeHUsI

[Indposoit octmiorpabuyecKmi
JaTYnK

Becsr anekrponHbie yue6Hbie 200 T
Muxkpockort: udppoBoit umm
onTuyeckuii ¢ ysenmyenuem ot 80 X
Ha6op [j1s1 M3roTOBIEHMS
MUKpOTIpernapaToB
MukporpenapaTsl (Ha60p)
CoenuHUTeNbHBIE TPOBOJA,
MporpaMMHOe obecrieyeHne,
MeToAuYecKue yKa3zaHus
KOMILIEKT COITYyTCTBYIOIIMX
3JIeMEHTOB J1JI1 OIBITOB I10 MeXaHUKe
KOMILIEKT COMTYTCTBYIOIIMUX
3JIeMEeHTOB J1J1S OIbITOB 10
MOJIEKY/ISIpHOI du3MKe

KOMIUJIEKT COMYyTCTBYIOIIUX
3JIEMEHTOB JJ151 OTIBITOB IO
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1.2. KomruiekT rocyapl u1
060pyIoBaHMUS IJ1s1 yUeHUUECKUX
OTBITOB (hU3UKA, XUMMUSI,

610IOrNs).

2. BMNOJIOTn4A

2.1. KommieKT BiaskHbIX ITpenapaToB
JEeMOHCTPAlMOHHbIN

Pacnopsixenne MuHnpocsewenus P® ot 12.01.2021 N P-6 — Pepakuums ot 12.01.2021 — KoHTyp.Hopmatus

JJIEKTPOAMHAMUMKE
KOMIIIEKT COITYTCTBYIOIIMX
3JIEMEHTOB JJIs1 OITBITOB I1I0 OIITUKE

[IITaTuB 1a60PaTOPHBIN XMUMUYUECKUIL 3 1wr.

Hab6op vamek [Tetpu

Habop nHCTpyMEHTOB
MpernapoBaIbHBIX

JIO>KKa JIJIST CKUTAHMS BEIleCTB
Crynka dhapdopoBast ¢ IeCTUKOM
Ha6op 6aHOK /it XpaHEHVSI TBEP/IbIX
peakTuBoB (30 - 50 M)

Ha6op ckissHOK (h71aKOHOB) 111
XpaHeHMs paCTBOPOB PeaKkTMBOB
Ha6op nmpubopoxk (I1X-14, I1X-16)
[Tpubop A8 MomyvYeHus ra3oB
CrupToBKa

Toptoyee [1J1s1 CIUPTOBOK
OunbTpoBanbHas 6ymara (50 mrT.)
Konba koHnueckast

[Tayouka CTeKISTHHAS (C Pe3VHOBBIM
HaKOHEYHUKOM)

Yarnreuka JIj1s1 BbIIaPUBaHMS
(BbIITapuTeNbHAA YallleuKka)
MepHbIil HUINHID (TIJIaCTUKOBBINA)
BopoHka cTexkisiHHas (Masast)
CrakaH cTek/asiHHbINA (100 M)
l'azooTBOAHAs TPYOKa

Ha3HauyeHMe: JeMOHCTpalMMOHHOe, 1 miT.

MaTepuan KOHTelHepa: IIacTUK,
repMeTMYHas KpbILIKa: HaJn4due,
KpeIyIeHye 9KCIIOHATa: Haauune,
KOHCEPBUPYIOIee BelleCTBO:
Hanuuue,

Hak/Ielika ¢ HaMeHOBaHMEM:
Hanuuue.

He MeHee 10 mpemnapaToB U3
IIpUBEJIeHHOI'O HIKe CITNCKA:
BnakHbIit mpemnapat "Be3syoka”
Bnaxuslii npenapart "Tagroka”
BiaxkHslii npenapat "BHyTpeHHee
CTpoeHMe 6PIOXOHOTOTO MOJUTIOCKA"
Bnaxkublii mpenapat "BHyTpeHHee
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CTpOEeHMEe KPbIChI"

BnakHseiii mpemnapat "BHyTpeHHee
CTpOeHMe JISTYIIKU"

Bnaxkusblil npenapat "BHyTpeHHee
CTpOeHMe IITUIIbI"

Bnaxuslii mpenapat "BHyTpeHHee
CTpOeHMeE PhIObI"

Bnaxubiii mpenapat "Kapacp'
Bnaxkubiii mpenapat "KopeHb
6060BOTO pacTeHMus C KITybeHbKaMu"
Bnaxknsbiii npemnapat "KpeseTka"
Bnasxknseiii npemnapat "Hepeupga”
Bnasknseiii npemnapat "Pa3Butue
KOCTMCTO# pbIOBI"

Bnaxkusbiii npenapar "PaszButue
KypuLbl"

Bnaskusrii pemnapat "Cuudomemysa”
Bnaxkuslii npenapat "Tputon"
BnaxkHslii npenapat "Yepemnaxa
6omoTHas"

Bnasxknsiii npemnapar "Yx"
Bnaxknsbiii npemnapar "dmepuna”

2.2. KommiekT repbapuen HasnaueHne: ;eMOHCTpAILMIOHHOE, 1 . 1 T,
JleMOHCTPaLMOHHBI OCHOBA JIJIST KpeIUIeHus : TepOapHbIit
JIUACT,

CIMCOK 9KCIIOHATOB: HAIMYMeE
He MeHee 8 repbapues u3
MPUBEJIEeHHOTO HIKe CIINUCKA:
HasHaueHue: neMOHCTpAIMOHHOE,
OCHOBA [IJIST KpeIUIeHusI: rep6apHbIit
JUACT,

CIMCOK 3KCIIOHATOB: HaIuumue

He MeHee 8 repbapues U3
MIPUBEIEHHOTO HIDKE CIIMCKA:
Tepbapuii "[lepeBbs 1 KyCTaPHUKMU"
Tepbapmii "[IMKopacTyIIye pacTeHus"
T'ep6apuii "KopmoBble pacTeHus"
Tep6apuii "KynbTypHbIe pacTeHus"
Tepbapuii "JleKapCTBEHHbIE PaCTEHUS"
Tepbapuit "MegoHOCHbIE paCTeHUS"
Tep6apuii "Mopdosnorus pacTeHmin"
Tep6apuit "OCHOBHbBIE I'PYTIIIBI
pacteHuit”

Tepbapuit "PacTuTenbHbIE
coobrecTBa”
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T'ep6apuii "CenbCKOX03SI/iICTBEHHBIE
pacreHus"

Tepb6apuii "IgoBuThIe pacTeHus"
Tepbapuiit K Kypcy OCHOB 10 0011Ieit

61010 UK
2.3. KoMIiekT KoyieKiuin Ha3HaueHne: 1eMOHCTpALIMOHHOE, 1 mrT. 1 mrT.
JIIeMOHCTPAaIlMOHHbIN (110 pa3HBIM = OCHOBA [IJISI KpeIlJIeHUs : Hajuuue,
TemMaM Kypca 6MoIorum) HaKJ/IelKM ¢ HAMMeHOBaHUEM:
Ha/jiMuue

He MeHee 10 Ko/IJIEKLIMIT U3
MPUBEIEHHOTO HIDKE CIIMCKA:
Konnexkuus "TomocemeHHbIE
pacreHus”

Konnekiius "O6uTaTent MOPCKOTO
oHa"

Komnexkuus "IlaneoHTonornueckas”
Komnekuus "TIpencraBuTenn OTpsiOB
HACeKOMbIX" KOJIMUECTBO HACEKOMBIX:
He MeHee 4

Konmnexkuus "TIpumepsl 3alUTHBIX
MIPUCTIOCOO/IEHMIT Y HACEKOMBIX "
Konnekius "TIpucrioco6uTeIbHbIE
U3MeHeHMsI B KOHEUHOCTSIX
HaCeKOMbIX"

Komnexkuys "Pa3BuTie HaCEKOMBIX C
HeIOoJIHBIM ITpeBpalieHnem"
Komnexkuys "Pa3BuTyie HaCEKOMBIX C
MOJIHBIM IIpeBpalieHuem"
Konnexkuus "Pa3BuTue nieHMIIb"
Komnekung "Pa3suriue 6a60uKit”
Kosnexkuus "PakoBMHBI MOJITIOCKOB"
Komnnexkuus "CemeiicTBa 6a6ouex”
Konnexuus "CemericTBa >KyKOB"
Konnexkunug "CemeHa u 1iogpl”
Komnekuys "®@opma COXpaHHOCTU
MCKOIIa€MbIX PACTEHUM U KUBOTHBIX"
Habop maneoHTOIOrMIeckux Haxoao0K
"TIpoucxoxxageHne yemoBeka”
KOJIMYECTBO Mojiefieli: He MmeHee 14

3. XMW
3.1. JleMOHCTpalMOHHOE CocTaB KOMILJIEKTA: 1 . 1 T,
obopynoBaHue Cronuk nogbeMHblit HazHaueHMe:

c60pKa yueOHbIX YCTAHOBOK,
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pasmMep CTOJIeNIHUIIbI: He MeHee 200 *
200 MM, TJIaBHBINI ITOABEM C
TTOMOIIIbIO BUHTA: HAIWMUME
[ITaTnB 4eMOHCTPALIMOHHBI
xummnueckuii: Haznauenume:
JeMOHCTpAaLVs TPUOOPOB U
YCTaHOBOK,

oriopa, CTePsKHU, JIATKN, My(THI,
KOJIbIia: HaJuuue,

BO3MOXXHOCTb 3aKperieHust
9JIeMEHTOB Ha Pa3JIMUHON BbICOTE:
HaJIMume

Anmapart st mpoBefieHUsI
XUMMWYECKUX peaknuii: HazHaueHue:
JIeMOHCTPAIVS XUMUUECKUX
peaxkiui,

TIOTJIOTUTEJTb TIAPOB U ra30B:
HaJMuue,

MaTepuas KOIObI: CTEKIO

Hab6op g1 snekTponnsa
JleMOHCTpalMoHHbIl: HazHaueHMe:
M3y4yeHye 3aKOHOB 3IeKTPOJIn3a,
cb0pKa Mofie/Iy aKKyMYJISITOpA,
€MKOCTbh: HaJInune,

SJIEKTPObI: HATNUME

KoMrutekT MepHBIX KOJIO MaJIoro
obbema: HasHaueHme:
JIeMOHCTPAIMIOHHbIE OTTBITHI,
06beM Ko6: ot 100 M o 2000 mt,
KOJIMYECTBO KoJi6: He meHee 10 1mT.,
MaTepuas Koib: CTEKIIO

Ha6op dnaxkonos (250 - 300 mu1 miist
XpaHeHMs paCTBOPOB PEaKTMUBOB).
HasnaueHne: xpaHeHMe pacTBOPOB
peaKkTUBOB,

KoM4ecTBO (IaKOHOB: He MeHee 10
IIT.,

MaTepuas (akKoHOB: CTEKIIO
Mpo6Ka: HaIuuue

[Tpu6OP AJISI OIBITOB IO XUMUM C
3NIeKTPUUECKMM TOKOM
(;mabopaTopHbIit)

[Tpubop AJ1s1 WILTIOCTpAl 3aKOHA
COXpaHeHMsI MacChl BEIIECTB: COCY]L
JlaHmonbTa: HaIM4Ine,
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Mpo6Ka: Hajnuue,

TUII TpUOOPa: JeMOHCTPALIMOHHBIN
HenutenpHas BOpoHKa: HazHaueHnue:
paspesieHye IBYX XKUIKOCTe 10
TJIOTHOCTH,

MaTepuaa BOPOHKU: CTEKIIO
VYcTaHOBKa 7151 IEPErOHKY BellecTB:
HasnaueHue: neMOHCTpanus OUMCTKA
BelleCTBa, IeperoHKa,

KOJIOBI, XOMIOOVMIIbHUK JJIST
OXJIaXKIIeHMs], aJUIOHK, TpobKa:
Hajauuue,

JITMHA YCTAHOBKM: He MeHee 550 MM
[Tpmbop 115 TTONTyYeHNSI Ta30B:
Ha3HaueHMe: [IolyyeHye ra3os B
MaJIbIX KOJIMYECTBAX,

COCTaB KOMIIJIEKTA: He MeHee 6
NpesMeTOB

BaHs KOMOVHMPOBAaHHAS
nabopaTopHasi: baHs BogsiHas:
Hajuuye, Koablia CMEeHHbIe C
OTBEPCTUSIMM Pa3HOTO AyaMeTpa:
Hajauuue,

IUTUTKA 37IeKTpuUecKasi: Hanuuue
®apdopoBas CTyNKa € IIeCTUKOM:
HasHaueHne: [j151 pazmeibueHMUs
KPYITHBIX (PAKINiT BEIeCTB U
TIPUTOTOBJIEHMS TTOPOIIKOBBIX CMecert
Kommnnekt Tepmometpos (0 - 100 C; 0

- 360 C)
3.2. KoMIieKkT XxumMmnayeckux CocTaB KOMILJIEKTa: 1 mrT. 1 mrT.
pEeakTUBOB Ha6op "Kuciotsl" (a30THas, cepHasi,

cossiHasi, opTodochopHast)

Hab6op "Tuapoxcuasl” (TUIPOKCHUT,
Gapust, TUAPOKCUL, Kajus, TUIPOKCUT,
KaJabIMsl, TUAPOKCU HATPUST)
Hab6op "Okcuabl meTaioB”
(aTIOMMHUS OKCUI, 6apysT OKCU]I,
skenesa (IIT) okeupa, Kaabiust OKCUA,
maraus okenp, meau (I1) oken,
LIMHKa OKCU]T)

Hab6op "lllesounbie u
1[eJI0OYHO3eMe/IbHbIe MeTaJlbl"
(JIMTHiL, HATPUIA, KaTbLIWIA)

Ha6op "MeTasibl" (aTIOMUHMIA,
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>KeJie30, MarHuii, Meib, IMHK, OJI0BO)
Ha6op "lllenouHbie u
11eJI0YHO3eMeJIbHble MeTasllbl"
(IuTUIt, HATPUIA, KaJIbLIVIL)

Ha6op "OrHeormnacHble BenecTBa”
(cepa, docdop (KpacHbIit), OKCH]T
docdopa (V)

Hab6op 'Tanorens!" (itom, 6pom)
Ha6op 'TamoreHuapl" (aTIOMUHUS
XJIOPU, aMMOHMST XJIOpUI, 6apust
xnopupg, xenesa (III) xnopup, Kanus
oy, Kaaust XJI0pUI, KaabIus
XJIOPU, TUTUSI XJTOPUT, MarHust
xnopug, menu (II) xnmopun, HaTpus
6pomMu, HaTpust GTOPUI, HATPUSI
XJIOpUL, UMHKA XJIOPUL,)

Ha6op "Cynbdarsl, Cymbhubl,
cynbbuThl" (QMIOMUHNS Cynbdart,
amMMoOHMs cynbdar, xenesa (1)
cynbdup, sxemnesa (I1) cynbdar, 7-mMmu
BOZHBIN, Kanust cynbdat, kobanbTa (II)
cynbdat, Maraus cyiabdat, menu (1))
cynbdat 6e3Bomubit, menu (II)
cynbdart 5-Tu BOgHbBIN, HATPUS
cynbdbua, HaTPUs CyIbOUT, HATPUS
cynbdart, HaTpust TMAPOCyYIbdar,
HUKeJS cyabdar

Ha6op "Kap6oHaThl" (aMMOHUS
KapOoHart, Kanus KapooHart, menu (I1)
KapboHAT OCHOBHO, HATPUS
KapboHAaT, HATPUS TUIPOKAPOOHAT)
Ha6op "®ocdarpl. CrymmkaThl" (Kaaust
MoHoruapoopTrodocdat, HaTpust
CWJIMKAT 9-TU BOLHBIN, HATPUS
opTtodocdat TpexaMelleHHbI,
HaTpus nuruapodocdar)

Ha6op "AnieraTtsl. Pomanumsl.
CoenmHeHus Xenesa" (Kauusl alleTar,
Kkammst ¢eppo (1) rekcanyaHn, Kaaust
deppo (III) rekcarMoOHMUI, Kaaus
poIaHuA, HaTPUS aleTat, CBUHIA
auerar)

Habop "CoegyHeHnst MapraHia”
(kanusi mepmaHraHart, Mmaprasua (IV)
okcu, mapranua (II) cyabdar,
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Maprasiia XJIopu)

Ha6op "CoemguHenust xpoma"
(aMMOHMS AUXPOMAT, Kaaus
Iuxpomar, Kanaus xpomart, xpoma (I11)
XJIOPUJ, 6-TU BOLHbIIN)

Ha6op "Hutpatbl" (2/IIOMUHUS
HUTpPAT, aMMOHMUS HAUTPAT, KaJINSI
HUTPAT, KaabLusg HUTpat, menu (II)
HUTPAT, HATPUS HATPAT, cepedpa
HUTPAT)

Hab6op "MngukaTopbl” (TaKMOM/I,
MEeTWUJIOBbI OPaHKeBbI,
deHondTanenn)

Ha6op "Kucimopopaconepskariye
opraHuyecKkye Bemiectsa” (alleToH,
[JIMLEPUH, TUITUIIOBBIN 3P, CIUPT
H-GyTWIOBBI, CIIUPT M30aMWUJIOBBII,
CITUPT U306YTUIOBBINI, CITUPT
STUJIOBBIN, peHos1, hopManmH,
STUJIEHIIMKOb, YKCYCHO-3TUIIOBBI
aup)

Ha6op "YrineBogopoabl” (beH3MH,
rekcaH, HeTb, TOTYOJI, IIMKIOTECKAH)
Ha6op "KucyioTtbsl opranndeckue”
(KMcIoTa aMMHOYKCYCHas, KUCIOTa
6eH30J1Has, KMCIOTa MacasHasl,
KUCIO0Ta MypaBbUHAas, KUCJIOTA
OJIEMHOBAsI, KUCIOTA MaTbMUTUHOBAS,
KUCIOTa CTeapMHOBAsI, KUCIOTA
YKCYCHasl, KMCJI0Ta 11jaBesieBas)
Ha6op "YrineBombl. AMMHBI" (QaHWINH,
AHWIVH CepPHOKNUUIBIN, JI-TJII0K03a,
MeTWIaMMH TUIPOXJIOPUI, caxapo3a)

3.3. KoMIIeKkT Ko/UIeKuuii 13 CIucKa Ha3sHaueHne: neMOHCTpaLMIOHHOE, 1 mrT. 1 mT.
BU[I, YIITAKOBKM: KOPOOKa,
OMMCaHME: HATUUNE
CocTraB KOMIUIEKTA:

Komnexkuys "BonokHa"
Konmnexkuus "KaMeHHBIN yroib U
MPOMIYKTHI €ro repepaboTKu”
Kosnexkuus "MeTabl U CIIaBbl"
Konmnexkuus "MuHepasibl 1 TOPHbIE
nopoabl” (49 BUA0B)

Komnekuus "MuHepanbHble
ymobpeHus"
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Komnexuus "HedTs ¥ mpoayKThI ee
nepepadboTKu”

Konnexkuus "IlmacTtmaccsr”
Konnexkuus "Tormnupo"

Komnexkuys "UyryH u cranp’
Komnexkuys "Kayuyk”

Komnekuus "IIkana TBeppoctn”
Ha6opsI Aj11 MomenpoBaHms
CTPOEHMST OPTaHNYEeCKIUX BEIECTB
(yueHnueckye) He MeHee 4 IIT.

CocTaB KOMILJIEKTAa: 1 mrT.

[ITaTB AeMOHCTPALMOHHBIA:
HasnaueHne: npoBeneHue
IeMOHCTPAIlMIOHHBIX OITBITOB,
OCHOBAHME, CTEPXKEHD, JIATIKH,
KOJIbLIa, My(PTHI: HaIMUMe

CTONMUK MOIbEMHBI:

Tun cTonuka: yue6Hblii/
71a60paTOPHBIA,

oropa, cTep>keHb BUHTOBOJ, BUHT
peryMpoBOYHbIN : HAINMYMe,
byHKIMS TOIBEMA U OITYCKaHUS
CTOJIMKA: HA/IMUMe

VICTOUHMK MOCTOSIHHOTO U
TepeMeHHOT0 HaIPSKEeH WS :
HasHaueHue: oJisi IUTaHUS
peryaupyeMbIM iepeMeHHbIM U
TMMOCTOSTHHBIM TOKOM 3JIEKTPUUECKUX
cXeM,

yacToTa, I'ti: 50,

rnorpeo6ssieMast MOITHOCTh, BA: 10
MaHoMeTp XKUIKOCTHO
IeMOHCTpalMOHHbIN: HazHaueHue:
IJ1s1 u3MepeHus gasieHus g0 300 MM
BOZSHOTO CTO/I0a BBIIIIE U HIKe
atMocdepHOro AaBaeHus,
crexnssHHas U-ob6pasHas TpybKa Ha
MOJCTaBKe: Ha/IMuue

KamepToH Ha pe30HaHCHOM SIIMKe:
HasHaueHue: gy 1eMOHCTpaumu
3BYKOBBIX KOjIe0aHMIi U BOJIH,

JIBa KaMepTOHA Ha Pe30HUPYIOIINX
SIIMKaX: HaJIu4ue,
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Pe3HOBBIi MOJIOTOUYEK: HaIn4ue
Hacoc BakyymHBIi1 €
aneKTporpusoaom: HazHaueHue:
CO3JaHue pa3psLKeHUs Un
M3OBITOYHOTO JABJIEHUS] B 3aMKHYTbIX
o0beMax,

OITBITHI: KUTIEHME KUIKOCTY TP
TMOHIVDKEHHOM JaBjIeHUM, BHEIIIHEe U
BHYTpPEHHee IaBjeHue 1 ap.
Tapenka BakyymHasi: HazHaueHue:
JIeMOHCTpAIS OIBITOB B 3aMKHYTOM
o6beMe ¢ pa3pekeHHbIM BO3IyXOM,
OCHOBaHMe C KpaHOM, KOJIOKOJI U3
TOJICTOTO CTeKJa, pe3uHOBast
MMPOKJIaIKA, JIEKTPUYECKUI 3BOHOK:
Hanuuue

Benmepko Apxumena: HasHaueHue:
IEeMOHCTpaLMs OeCTBUS XKUAKOCTU
Ha MOrpy>keHHOEe B Hee TeJo U
U3MepeHVe BeTNIMHbI
BBITAJIKMBAIOILIEN CUIIBL,

BeJIePKO, TelI0 UWINHIPUUECKON
(bopmbl, TPY>KMHHBIN TMHAMOMETD:
Hanuue

Orumso Bo3ayiHOe: Ha3zHaueHue:
JEeMOHCTpalMs BOCIZIaMeHeH U
roproveit cMecy mpu ee 6bICTPOM
oKaTuu,

TOJICTOCTEHHBIN UJIVHJD, MOPIIEHb
Ha MEeTa//TMYeCKOM HITOKE C
PYKOSITKO, MOACTaBKa [t
UWIMHIpA: HaMu4yue

4.1. O6opymoBaHue s [Tpu6op 1151 ;EMOHCTpALIA
JIeMOHCTPALVIOHHBIX OIBITOB IaBjeHus B kugkocTi: HasHauenme:

JEeMOHCTpPaLMS M3MEHEHS AaBIeHNS
C ITy6MHOI MOTPY>KEeHMS,
JaTUYMK TaBJIeHMs], KPOHIITEIH JIJIst
KpeIvieHMs Ha CTeHKe Cocy/a:
HaJIuue
[Tpm6Op 111 HeMOHCTpALIUN
aTMoc(hepHOro JaBIeHus
(Marme6yprckue momyuapus):
Ha3sHaueHne: neMOHCTpaLUS CUIIBL
aTMochepHOTO TaBIeHusI,
IIBa PA3bEMHBIX METAITNYECKUX
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TOMyIIapus C TPOYHBIMU PyYKaMU U
XOPOIIO MPUILIM(OBAHHBIMMU
KpasiMu, HUTITeNIb C KpaHOM:
Hanuuue,

co3JaBaeMoe BHYTPU LIapOB
BaKyyMMeTpUUeCcKoe TaBaeHue: He
meHee 0,05 MIIa,

MaKCUMMaJIbHOE pa3phIBawollee
ycunne: He MeHee 90 H

Ha6op Ten paBHOro o6bemMa:
HasHaueHue: 1Jis onpeneneHus u
CpaBHeHUS TeIJIOEMKOCTY U
TJIOTHOCTY Pa3IUYHbIX TBEPABIX
MaTepuaos,

UVJIMHJPBI U3 Pa3INIHbIX
MaTepuasoB: He MeHee 3 IIT.,
KPIOUKM JJ151 TTIOABEIIMBAHMS
UVIMHIPOB: HATU4YMe

Ha6op Ten paBHO# MacChI:
HasHaueHue: 11 onpeneness u
CpaBHEHUIO MIJIOTHOCTYU Pa3INIHbIX
MaTepuaos,

UVIMHIPBI U3 Pa3INIHBIX
MaTepuasoB: He MeHee 3 IIT.,
KPIOUKM JJ151 TIOABEIIMBAHMS
UWIVHIPOB: HaTUuue

Cocynpl COOOIIAIOIIMECS |
HasHaueHne: nemoHcTpauys
OIMHAKOBOT'O YPOBHSI OTHOPOJIHO
SKUIKOCTY B COOBIIAONIUXCS MEKIY
€060 cocymax pasHoit GopMbl,
COO06IIAIONIMECS CTEKISTHHbIE TPYOKMU
pasHoi1 GOpMBbI: HE MeHee 3 IIT.,
MOACTaBKa: HAIUuMe

Tpybka HpioToHa: HasHaueHne:
JleMOHCTpaIusi OHHOBPEMEeHHOCTHU
TaieHNns1 pa3jInyHbIX Tes B
paspe>xeHHOM BO3Jyxe,

(byHKIMS TOAKTIOUEHUS K
BaKyyMHOMY HacoCy: Hajauuue,
IJIuHa TPyOku: He MeHee 80 cM.,
pPe3VHOBbBIE TPOOKY, HUTITIENh:
Hanuuue,

KOJIMYECTBO TeJT B TPyOKe: He MeHee 3
IIT.
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[Iap ITackasns: HazHaueHme:
IeMOHCTpallus repegaun
IIPOM3BOIVIMOIO Ha KUIKOCTh
JaBJIeHUSI B 3aMKHYTOM COCYJe,
IeMOHCTpaLys IMoJbeMa KUAKOCTU
o7, AejicTBueM aTMoc(epHOoro
IaBaeHusl,

MeTa/TMnyeCKuit UMIANHAD C
OIpaBaMu, MOPILIEHb CO IITOKOM,
TI0JIBI/ MeTaJJINYECKUIA 11ap
OTBEpPCTUSIMU : HAIUune,

IJIMHA HWIMHApA: He MeHee 22 CM,
IuaMeTp Iapa: He MeHee 8 cM
[Iap c konbirom: HazHaueHue:
JeMOHCTpaLys paciipeHust
TBEpAOro Tejia Ipy HarpeBaHUM,
LITAaTUB, MeTaJJIMIeCKoe KOIbIIO C
My(TOIt, mIap C 1EMOYKOii: HaTn4Ine,
JJIMHA 1Ieno4yku: He MeHee 80 MM,
IVaMeTp Iapa: He MeHee 25 Mm
LIMnuHOPBI CBMHIIOBBIE CO CTPYTOM:
HasHaueHne: ;eMOHCTpaus
B3aMMHOTO MPUTSKEHUS MEKIY
aToMaMU TBepIbIX TeJl,
KOJINYECTBO OOMHAKOBBIX IMIMHIPOB:
He MeHee 2 IIT.,

maTepuan UMIUHIPOB: CTaIb U
CBUHEII,

KPIOUKM IJ151 MO BEIIVBAHMS:
Hanuuue,

CTPYT, HaIlpaBJISIOIIas Tpy6Ka:
Hanmuuue

[Mpu6op Jlenua: HasHaueHue: mis
JCCAe0OBaHMS 3aBUCUMOCTH
HaIpaB/ieHUsI MHAYKIMOHHOTO TOKa
OT XapakTepa U3MeHeHMsI
MarHUTHOTO MIOTOKaA,

CTOJiKa C KOPOMBICJIOM: HalIu4ue,
KOJIMYeCTBO aJlOMMUHMEBBIX KOJIel]: He
MeHee 2 IIT.,

popesb B OGHOM U3 KOJIel]: Haauuue
Maraur gyroo6pasHbiit
IeMOHCTpalMOHHbIN: HazHaueHMe:
JeMOHCTpaLMsI CBOMCTB MOCTOSTHHBIX
MarHuToB,
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TUI MarHuTa: HaMarHM4eHHbI
OPYCOK,

KOJIMYECTBO I[BETOB MarHuTa: He
MeHee 2,

0603HauYeHMe IMOTICOB MarHuTa:
HaJIM4ume

MarsuT nosocoBoi
JeMOHCTpAIMOHHbIN (T1apa):
Ha3HnaueHue: [eMOHCTpaLVs CBOCTB
TOCTOSTHHBIX MAarHUTOB,

TUII MarHuTa: HaMarHM4eHHbI
OPYCOK MPSIMOIMHEITHO (hOPMBI,
KOJIMYECTBO I[BETOB MarHuTa: He
MeHee 2,

0603HaueHMNe IMOTFCOB MarHuTa:
HaJIM4ume

CTpeiky MarHUTHbBIE Ha IITATUBAX:
Hasnauenue: neMoHCcTpanus
B3aMMO/IECTBYSI ITOTI0OCOB MarHUTOB,
OpMeHTalM MarHuTa B MarHUTHOM
rnoe,

HaMarHuMuyeHHas CTpesiKa: HaJlnuue,
KOJIMYECTBO I[BETOB MarHuTa: He
MeHee 2,

MO/ICTaBKa: HAINMYUME

Habop meMoHCTpalIOHHbBI
"DnexTpocTaTuka’ (31eKTPOCKOIIBI (2
IIT.), Cy/ATaH (2 IIT.), ITaJI04YKa
CTeK/ISIHHAs, Majouka 360HUTOBa,
LITaTUBbI U30AMpPYIONIMe (2 IIT.)
MarimHa snekTpodopHas win
BBICOKOBOJIbTHBI MCTOUHUK:
HasnaueHue: 151 TOTydeHUSI
3JIEKTPUYECKOTO 3apsifia BbICOKOTO
TOTEHIIMANA U TTOTyYeHUSI ICKPOBOTO
paspsa,

JIMCKY Ha CTOMKAaX: HaIuuue,
KOJIMYECTBO JIEMIEHCKMX 6AHOK: He
MeHee 2,

MO/ICTaBKa: HaIM4uue

KomruiekT ripoBonoB: [inHa: He
meHee 500 MM - 4 mT., 250 MM - 4 mmIT.,
100 MM - 8 1IT., Ha3HAUeHMe: O
TIOAK/TIOUEeHNS JEMOHCTPAIMOHHBIX
pu60OPOB U 060PYIOBAHMS K
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4.2. O6opynoBaHue Ojist
J1ab0opaTOPHBIX PaboT U
YUYeHMYEeCKMX OIbITOB (Ha H6ase
KOMILIEKTOB 151 OI'D)

Pacnopsixenne MuHnpocsewenus P® ot 12.01.2021 N P-6 — Pepakuums ot 12.01.2021 — KoHTyp.Hopmatus

MCTOUHMKY TOKA, IJis COOPKA
UeKTPUIECKUX 1lernei, BKIoJast
3JIEMEHTHI U3 paboThl "TIOCTOSIHHBI
37IeKTPUYEeCKUt TOK"

[lITaTuB 1a6OPaTOPHBIN C
JepskaTensMu

BeChI 37IeKTPOHHbIE

MeH3YpKa, Iipefe usMeperus 250 M
aguHamomertp 1 H

IuHaMmomeTp 5 H

UWIMHJP CTaabHOI, 25 cM3
UVUTMHJD aTIOMUHMEBBIN 25 cM3
LUUAMHAP aTlOMUHMUEBBIN 34 cM3
LIVUTMHJP TIJIaCTUKOBBIN 56 cM3 (Oj1st
u3MepeHus CWibl Apxumesa)
npyxxuHa 40 H/m

npyxxuna 10 H/m

rpy3bl 10 100 r (6 wwT.)

Ipy3 HaOOPHBII YCTAHABIMBAET MACCy
cmarom 10T

MepHas JIeHTa, TMHelKa,
TPaHCIIOPTUP

OGPYCOK C KPIOUKOM ¥ HUTBIO
HaIpaBISoLasl IJIMHONM He MeHee
500 mMm. JJo/sKHBI 6BITh 06eCIIeYeHbI
pasHbie KO3QPUIMEHThI TPEHUS
6pycKa 1o HaIpaBJIsIoIIen
CeKyHJIoMep 3JIeKTPOHHBI ¢
JaTIYUKOM

HAaIIpaBJISIOILAs CO IIKAJION

OPYCOK IEPEBSIHHBIN C ITYCKOBbIM
MarHuToOM

HUTSHOI MasITHUK C TPy30M C
ITyCKOBBIM MardHuTOM U C
BO3MOXXHOCTBIO M3MEHEeHMSsI JIVHbI
HUTHU

pbryar

6JIOK MTOABIKHBII

6JI0K HETTOABUKHBIN

KaJopuMeTp

TepMOMeTp

MUCTOYHUK TTUTAHUS TIOCTOSTHHOTO
TOKa (BBIIIPSIMUTEJTb C BBIXOIHBIM
HamnpskeHueM 36 - 42 B nin
GaTapeiiHblii 670K C BO3MOKHOCThIO
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TexHonmornueckast HaIIpaBJIEHHOCTb

Pacnopsixenne MuHnpocsewenus P® ot 12.01.2021 N P-6 — Pepakuums ot 12.01.2021 — KoHTyp.Hopmatus

peryiMpoBKU BbIXOLHOTO
HaTpssKeHUS

BOJIbTMETP ABYXIIpenenbHbli (3 B, 6
B)

amnepmeTp aByxnpenenbHsbii (0,6 A,
3A)

pesucrop 4,7 Om

pesucrtop 5,7 Om

ymamriouka (4,8 B, 0,5 A)
TlepeMeHHbIN pe3nucTop (peocrar) 1o
10 Om

coenVHUTEJIbHbIE TIPOBOAA, 20 WIT.
KJIIOY

HabO0P MPOBOJIOUHBIX PE3UCTOPOB pIS
cobupatonias JInH3a, PoKycHoe
paccrossare 100 Mmm

cobuparonias JinH3a, PoKycHoe
paccrosiaue 50 Mmm
pacceuBaromas JInH3a, GOKycHoe
paccrosiue - 75 MM

3KpaH

OMTUYECKAasl CKaMbsI

cnaig "Mopens rnpeamera”
OCBETUTENb

MOMYUMWIVHIP C TUIAHIIETOM C
KPYTOBBIM TPaHCIIOPTUPOM
[Tpu6op A1 M3yUEeHMS Ta30BbIX
3aKOHOB

Kanunispsel

IOudpakuynonHas pemietka 600
LITPUXOB/MM

IOudpaxuymonHas pemierka 300
IITPUXOB/MM

3epkano

JlazepHas yka3ka

[Monspoun B paMmke

lenu KOura

Karymka MoTok

baoxk guomos

biiok koHAEeHcaTOpoOB

Kommnac

Maraurt

DNIeKTPOMarHuT

Onmiku kene3Hblie B 6aHKe
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1. O6pasoBaTenbHbIi KOHCTPYKTOP PoboToTexHnueckuii Habop 1 mrT. 1 .
JUTS IPAKTUKU GIOUHOTO TpegHA3HAYEH )i M3YUYEeHMSI OCHOB
[IPOrpaMMMPOBAHUS C POOOTOTEXHVKMY, AeTajell, Y3/I0B U
KOMILIJIEKTOM JJaTUYMKOB MeXaHM3MOB, HEOOXOIMMBIX JISI
CO3[1aHMS POOOTOTEXHUYECKIX
YCTPOJICTB.

Habop nipencrasnsiet co6oii
KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COeNMHUTENbHBIX 37IEMEHTOB U
97IeKTPOTEXHUYECKMX KOMIIOHEHTOB.
Ha6op mosBosnsieT cobupatb (1
MIPOrpaMMMPOBATH COOMpPaeMbIe
MOJe/IN), U3 3IEMEHTOB, BXOASIIUX B
€ro cOoCTaB, MO eI MeXaTPOHHBIX U
POBGOTOTEXHUYUECKUX YCTPOMCTB C
aBTOMAaTU3VPOBAHHBIM
yIipaBJeHN/eM, B TOM UuciIe Ha
KOJIeCHOM XOfly, a TaKkKe
KOHCTPYKIIMI1, OCHOBAaHHbBIX Ha
WUCIIONb30BaHUM Nepesay (B TOM
YCIIe YEPBSIUHBIX U 3y0UaThIX), a
TaKKe PbIYaroB.

CBETOAMONHBIV MAaTPUYHbBIN AUCIIEN
¢ 6eJI0Ji TOICBETKOI Ha KOHTpOJIepe
KomyuecTBo MOpTOB BBOJIA/BBIBOAA HA
KOHTpOJIJIepe He MeHee 6
KonnuecTBo KHOIOK He MeHee 4
OG6I11ee KOMMYECTBO IEMEHTOB: He
MeHee 520 IIT, B TOM UKce:

1) mporpaMmmMupyeMbliit 610K
yIIpaBJIEHUS], KOTOPBI MOKET
paboTaTh aBTOHOMHO U B IIOTOKOBOM
pexxume;

2) CepBOMOTOPBI

3) maTUYMK CUJIbI

4) DaTUYNK PACCTOSTHUS

5) maTuymMk BeTa

6) aKKyMYyJ/ISITOpHas 6aTapest

7) IInacTUKOBBIE CTPYKTYPHbIE
3JIeMeHTbI, BKJII0Uast
repopupoBaHHbIE 37IEMEHTHI:
6aJsik, KyOGMKM, OCU U BaJIbI,
CcoeqMHUTENbHbIE 37IEMEHTHI K OCSIM,
1IeCTepHU, peJHA3HAUEHHbIE 1)1
CO3JaHMST YePBSIYHBIX U 3yOUaThIX
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nepenay, CoefMHUTENbHbBIE U
KperiesKHble 3IeEMEeHTbI;

7) IlporpamMHOe obecrieueHue,
UCTIONb3yeMoe J1J1st
MMPOrpaMMMUPOBAHMST COOMPAEMBIX
POOOTOTEXHUUECKUX MOJIesTei 1
YCTPOWCTB, AOCTYIHO AJI51
CKauMBaHMS 13 ceTu IHTepHeT

2. O6pasoBaTenbHbIil HAGOP IO KomrekT i1 u3y4eHus: OCHOB 1 wr. 1 mr.
MeXaHMKe, MeXaTPOHUKE U 3MEeKTPOHUKU U POOGOTOTEXHUKA
pPOGOTOTEXHUKE Ha6op oimkeH 6bITh IpegHA3HAYEH

ILJIST TIPOBEIEHMsI YUeOHbIX 3aHATUIA
T10 JIEKTPOHUKE U CXEMOTEXHUKE C
1IeJTbI0 U3YUeHMsT Hauboee
pacIpoCTpaHEeHHO 3IeMEeHTHO!
6asbl, IPUMeHSIeMOIt ISt
VMHKeHePHO-TeXHNYECKOTO
TBOPUYECTBA yUaIIMXCS U Pa3spaboTKu
yuebOHbIX Mojiesneii po6oToB. Habop
JIOJIKEH IMO3BOJISITh YUAIIMMCS Ha
MPaKTUKE OCBOUTb OCHOBHbIE
TEXHOJIOTUMU ITPOEKTUPOBAHMS
POBOTOTEXHMUYECKMUX KOMIIIEKCOB Ha
MpuMepe yuebHbIX Mojiesieii po60ToB,
a Tarxoke U3YUUTb OCHOBHBIE
TeXHUYECKIE PelleHNs B 00/1acTu
K1GepHETUYECKUX Y BCTPAMBAEMbIX
CUCTEM.

B cocTaB KOMIUIEKTa JO/KEH BXOIUTh
HabOP KOHCTPYKTMBHBIX 3JIEMEHTOB
IUIs CBOPKM MakeTa
MaHUITYJISLMOHHOro poboTa,
KOMILIEKT METa/INYeCKUX
KOHCTPYKTMBHbBIX 3JIEMEHTOB O/
CcO60PKM MaKeTa MOOMIIBHOTO po6oTa 1
T.IL

B cocTaB KOMIUIEKTa BXOAUT HAGOP
3JIEKTPOHHBIX KOMIIOHEHTOB IJId
M3YYEHMsI OCHOB 3JIEKTPOHVKI U
CXeMOTEXHUKY, & TAKKE KOMILIEKT
MIPUBOLIOB ¥ HATUMKOB Pa3IMIHOTO
TUIIA 111 Pa3paboTKu
POBOTOTEXHUYECKUX KOMITTIEKCOB.

B cocTaB KOMILJIEKTA TO/IKHO
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BXOJIUTb: MOTOPBI C 3HKOAEPOM - He
MeHee 2 IIIT, CepBOIPUBOIL OOJIBIIION -
He MeHee 4 UIT, CepBOIIPUBOJ, MaJbli -
He MeHee 2 1T, MHGPaKpaCcHbI
JaTYMK - He MeHee 3 IIIT,
YIBTPa3BYKOBO JATUMK - HE MeHee 3
T, JATYMK TEMIIEpATyphl - HE MeHee
1 IIT, JATYMK OCBEILLEHHOCTH - He
MeHee 1 T, HA6OP MEKTPOHHBIX
KOMIIOHEHTOB (Pe3UCTOPBHI,
KOHZI€HCAaTOPbI, CBETOAMOABI
pPa3nMUHOr0 HOMMHANA), KOMILIEKT
MIPOBO/IOB 1151 6€CTIaeYHOTO
MPOTOTUNMPOBAHMS, TJIaTa
6ecIIaeqHoro MPOTOTUIIUPOBAHMS,
AKKYMYJISITOP U 3apsifiHOe
YCTPOWMCTBO.

B cocTaB KoMIIIeKTa TO/DKEH BXOAUTD
MporpaMMuUpyeMblii KOHTPOJIIED,
MpOrpaMMMPYeMbIii B cpene Arduino
IDE uiam aHa/IOrMYHbIX CBOOOIHO
pacIpoCcTpaHsieMbIX Cpefax
paspaboTrku. IIporpaMMuUpyeMbIit
KOHTPOJIIEP AOKeH 06/1a1aTh
MOpTamMu IJ151 TOAKITI0UeHUS
1MGbPOBBIX ¥ AHAIOTOBBIX YCTPOMCTB,
unrtepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth niu WiFi.

B cocTaB KoMIIIEKTA TO/DKEH BXOAUTD
MOJTy/Tb TEXHUUECKOTO 3peHus,
TIPeACTaBISIONINIA COO0T
BBIUMCIUTEIBHOE YCTPOMCTBO CO
BCTPOEHHBIM MUKPOIIPOI[ECCOPOM
(Kon-BoO s7ep - He MeHee 4 IIT,
yacToTa sapa He meHee 1.2 [T,
o6bem O3V - He meHee 512 M6, 06beMm
BCTPOEHHOI TaMsITH - He MeHee 8 I'6),
MHTETPpUPOBAHHONM KaMepoit
(MakcuMManabHOe paspelieHue
BUE0IOTOKA, IepefaBaeMoro 1mo
uHTepdeiicy USB - He MeHee 2592 X
1944 en.) M OITUYECKOV CUCTEMOIA.
Mopynib TEXHUYECKOTO 3peHMsT
JIOJIKEH 0071aJaTh COBMECTUMOCTBIO C
PasIMYHBIMU ITPOTPAMMUPYEMBIMU
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KOHTpOJIJIepaMu C IOMOIIIbIO
unTtepdeiico - TTL, UART, 12C, SPI,
Ethernet. Momynb TeXHMUECKOTO
3peHus1 Ao/KeH UMeTb BCTPOeHHOoe
MporpaMMHOe obecIieyeHye Ha
OCHOBe OIlepalMOHHON’ CUCTeMBbI
Linux, IMo3BoJsioIee 0CyeCTBISTh
HaCTPOVIKY CUCTEeMbl MalIMHHOTO
06y4yeHMsT TapaMeTPOB HEMPOHHBIX
ceTeli 11 OGHAPYKeHMSI 0ObEKTOB,
ornpeJiesleHNsI UX IapaMeTpPOB U
IaybHeien ugeHTuduKaum.
KomruiekT mosiskeH obecrieunBaTh
BO3MOXXHOCTb M3y4eHUSI OCHOB
pa3paboTKy MPOrpPaMMHbIX U
anmapaTHbIX KOMIIJIEKCOB
MHXeHEePHBIX CUCTEeM, pellieHni B
cdhepe "MIHTepHeT Belleit’, a TakKke
pelieHmnii B 06;1acTu po60TOTEXHUKH,
MCKYCCTBEHHOT'O MHTEJUIEKTA U
MaIIMHHOTO 0OYUYeHMSI.

KoMmbloTepHOE 060pynoBaHme

1 HoyTbyk ®opMm-bdakTop: HOYTOYK; 3 wr. 2 mT.
JKecTkasi, HeOoTK/IIOUaeMast
KJIaBMaTypa: HaIuune;

Pycckast packnazaka KiaBUaTyphl:
Hannuue;

[yaroHanb 5KpaHa: He MmeHee 15,6
II0IMOB;

Pa3spenieHne skpaHa: He MeHee 1920 x
1080 nukcerneii;

KomnmuecTBo siiep mpolieccopa: He
MeHee 4;

KonnuecTBo NOTOKOB: He MeHee §;
ba3oBas TakTOBas yacTtora
npoueccopa: He meHee 1 ITm;
MakcumanbHasi TaKTOBAs YaCTOTa
npoieccopa: He meHee 2,5 I'Ti;
Ksni-nmamsTe nporieccopa: He MeHee 6
M6aiiT;

O6beM yCTaHOBJIEHHOJ OITepaTUBHOIM
naMsTH: He MeHee 8 ['6aiiT;

O6beM noaepsKMBaeMoii
onepaTUBHOMN MaMsITH ()11
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BO3MOXXHOCTM PacIIMpeHusi): He
MeHee 24 ['6aiiT;

O6bem HakomuTenst SSD: He MeHee
240 I'6aiiT;

Bpemst aBTOHOMHOJ1 paboOThI OT
GaTapeu: He MeHee 6 YacoB;

Bec HOyTOYKa C YCTaHOBJIEHHBIM
aKKyMY/ISITOPOM: He 6osiee 1,8 Kr;
Buemrunit mutepdeiic USB cranmapra
He HIKe 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemunit murepdeiic LAN
(Mcronmb30BaHMe MePEeXOAHMKOB He
MpeayCMOTPEHO): HAJTNUNE;
Hannune mopyrneit u uuTepdeiicon
(ucronb30BaHMe TIePEXOTHUKOB He
npenycmoTpeHo): VGA, HDMI;
becnipoBopHas cBsizb Wi-Fi: Hanmume
c mogpepskkoit crangaprta IEEE
802.11n nnu coBpeMeHHee;
Web-kamepa: Hannune;
MaHuUITYJISITOP "MBIIIb' : HAJIUUME;
[IpenycTaHoBIEHHAS OMepaIiMOHHas
cucreMa ¢ rpaduuecKuM
TT0JIb30BATEIbCKUM MHTEpdETicoM,
obecrneunBaromas pabory
pacrpocTpaHeHHbBIX
06pa30BaTeIbHbIX U 0OIIECUCTEMHBIX
MIPWIOXKEHUI : HAIN4ue.

2 M®V (npuHTEp, CKaHEep, KOIIUDP) Tun ycrpoiictBa: MOV (pyHKIMMU 1 wr. 1 wr.
rneyvaTi, KOIMPOBaHUSI,
CKaHVPOBaHUA);
®dopmar 6ymaru: He MmeHee A4;
LIBETHOCTD: UePHO-6EJIbIif;
TexHOMOrYS MeYaT: J1a3epHas
MakcuManbHOe paspelieHye mevaTu:
He meHee 1200 x 1200 Touek;
Wurepdeiicer: Wi-Fi, Ethernet (R]-
45), USB.

Tabnuya N 2
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HaumeHoBaHMe 060pymoBaHms

BA30OBAS (OBSA3ATEJIbHAS YACTD)

ECTECTBGHHO-HaY‘IHaH HaIipaB/JI€EHHOCTb

1.

Lindposas mabopaTopus 1o
O6mosorum (yueHmuueckas)

Pacnopsixenne MuHnpocsewenus P® ot 12.01.2021 N P-6 — Pepakuums ot 12.01.2021 — KoHTyp.Hopmatus

ITPO®UJIbHBI KOMILJIEKT OBOPY/IOBAHUS

KpaTkue rnmpumMepHbie TEXHUYECKME KonnuecTBo enyHuL, A8t

XapaKTepUCTUKU MPOGMILHOTO KOMITJIEKTA
(ob611e06pa3oBaTebHbIE
OpraHM3alnu, He SIBIISIOINeCs
MaJIOKOMIUIEKTHBIM), €1l M3M.

O6ecrieunBaeT BbIMOTHEHME TaOOPATOPHBIX 3 INT.
paboT Ha ypoKax 10 6MOoI0TMYM B OCHOBHOI
IIKOJIE U ITPOEKTHO-MCCIed0BaTeIbCKOM
JlesITeTbHOCTU yUallluXcs.

Komruiekraiys: becmpoBomgHOM
MYJIBTUIATUMK IO OMONIOTUH C 6-10
BCTPOEHHBIMM TATUYMKAMMU

JaTuMK BIAXXHOCTU C AMAIIa30HOM
nsmepenus 0...100%

JlaTuMK OCBEIeHHOCTH C AMala30HOM
usMepeHus He yke yem ot 0 mo 180000 i1k
Hatuuk pH ¢ nuanasoHoOM U3MepeH!s He
yxe yem ot 0 go 14 pH

JaTumk TeMIiepaTyphl C AMANa30HOM
u3MepeHus He yxe uem oT -20 1o +140 C
JlaTuuK 3/1eKTPONPOBOAMMOCTH C
JuanasoHaMu u3MepeHus He yxxe yem oT 0
1o 200 mxCwm; ot 0 mo 2000 mxCm; ot O go
20000 MxCm

JlaTuuK TeMIiepaTypbl OKpPYsKaIOIeil Cpeabl C
JIMana3soHoOM M3MepeHMs He yKe yeMm oT -20
oo +40

Axceccyapbl:

Kabenp USB coegHUTeNIbHBI

3apsigHOe YCTPOMCTBO ¢ Kabemem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
KpaTkoe pyKOBOZCTBO IO 3KCIUTyaTaluu
11dpoBOI1 1a6opaTOPUK

[Indposas BumeokaMmepa ¢ META/UIMUECKUM
LITaTUBOM, paspeleHye He meHee 0,3
Mrnkc

IIporpaMMHOe o6ecIieueHiie
MeTtoauueckye peKkoMeHgauumu He meHee 30
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pabot

YnakoBKa

Hannuue pyccKosI3bIYHOTO caiiTa
MoAAePXKKU, Hau4Me BUIEO0POIMNKOB.

2. Lindposas mabopaTopus 1o O6ecreunBaeT BbIMOTHEHME Ta60PaTOPHBIX 3 1mT. 2 IIT.

XUMUK (YIeHUUecKast) paboT 1o XMMMUM Ha YPOKAx B OCHOBHO
LIKOJIe U IPOEKTHO-UCC/IeI0BATeTbCKO
JlesITeTbHOCTU yUalliuXcs.
Kommnnekrauus:
BecripoBOmHOM MyIbTUAATYMK 10 XUMUU C
4-M$ BCTPOEHHBIMY TATYMKAMM
Hatuuk pH ¢ [nanasoHoM u3MepeHys He
yxe ueMm ot 0 1o 14 pH
JaTuynK BBICOKOM TeMIlepaTyphl
(TepMOITIapHbIN) C AMATIA30HOM U3MEpPEHUS
He yxe yeM oT -100 mo +900 C
JlaTuMK 371eKTPONPOBOAUMOCTH C
JIuara3oHaMu u3MepeHus He yke uem oT 0
1o 200 mxCwm; ot 0 mo 2000 mxCm; oT O 1o
20000 mxCm
JlaTuyMK TeMIlepaTyphbl IIATMHOBBIN C
JIMana3soHOM M3MepPeHMs He yke 4yeMm ot -30
mo +120C
OTnenbHBIE JATYMKN:
JaTuMK ONTUYECKOI INIOTHOCTU 525 HM
Axceccyapbl:
Kabenp USB coeqHUTENbHBI
3apsimHOe yCTpoiicTBO ¢ Kabenem miniUSB
USB Apamntep Bluetooth 4.1 Low Energy
KpaTkoe pyKOBOZCTBO IO 3KCIUTyaTalun
1MdPpOBOI1 1abopaTOpUn
Ha6op 1abopaTopHOiT OCHACTKA
[TporpamMMHOe obecrieueHye
MeToauueckue peKkoMeHaauyu He MeHee 40
pabor
Hanuune pycCROSI3bIYHOTO CaliTa
MoA0e pXKKU
Hanuuue BUAEOpPOIUKOB.

3. Ludposas 1abopaTopust IO O6ecreunBaeT BbIMOTHEHME 3 1mr. 2 IIT.
dbusuke (yueHmueckas) 9KCIIEPUMEHTOB I10 TeMaM Kypca GU3UKIH.
Komrmekranus:
BecripoBoaHO My/IbTUIATUMK IO (DU3KKE C
6-10 BCTPO@HHBIMMU TaTUYMKaAMMU :
[IndbpoBoit IaTUNK TEMITEPATYPHI C
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JIMarnasoHoOM M3MepeHMs He yKe yeMm oT -20
o 120C

LIndpoBoit JaTUMK abCOMIOTHOTO JaBIAeHUS C
JIMara3oHoOM M3MepeHus He yke ueM oT 0 1o
500 xITa

JaTyMK MarHUTHOTO TIOJS C AMaNa30HOM
usmepeHus He yxe yeM oT -80 1o 80 mTn
IaTumMKk HATPSDKeHMSI C AMara3oHaMm
MU3MepeHus He y)ke 4yeM oT -2 10 +2 B; or -5
Jo +5B; or-10 go +10 B; oT -15 go +15 B
IlaTuuK TOKa He y>ke yeM oT -1 7o +1 A
IlaTuuK akcejiepoMeTp C MOKa3aTelsiMu He
MeHee ueM: +/- 2 g;+/-4¢g;+/-8¢
OTnenbHbIE YCTPOMCTBA:

USB ociuiorpad He MeHee 2 KaHaja, +/-
100 B

Axkceccyapsl:

Kabenp USB coeqHUTENbHbI

3apsgHOe YCTPOCTBO ¢ Kabemem miniUSB
USB Apanrrep Bluetooth 4.1 Low Energy
KoHCTpyKTOp A5 TpOBeeHMs
9KCIIEPUMEHTOB

KpaTkoe pyKOBOJICTBO IO KCILTyaTaliyu
1MdPpOoBOI1 1abopaTopuUn

[IporpaMMHoOe obecIieueHme
MeTtonuueckue pekomengauyu (40 pabot)
Hanuuue pyccrosispIyHOrO canra
oA Ae PKKU

Hanuune Buzeopoankos.

KommbloTepHOE 060pymoBaHue

4, HoyT6yk ®opM-daKkTop: HOYTOYK; 3 mIT. 2 MIT.
JKecTkas, HeoTK/IOUaemasl KilaBuartypa:
Ha/Inuue;

Pycckast packiaika KIaBUaTypbl: HaIMUue;
IuaroHanab 5KpaHa: He MeHee 15,6 qI0iiMOB;
Pa3peienne skpaHa: He meHee 1920 x 1080
MMUKCeNeNt;

KonmuecTBo saep npoiieccopa: He MeHee 4;
KonmuecTBo MOTOKOB: HE MeHee §;

Ba3oBas TakTOBas 4acTOTa IMpolieccopa: He
meHee 1 I'T;

MakcumManabHasi TaKTOBast 4acToTa
npolieccopa: He meHee 2,5 I'Ti;
Kami-mamsTh rpolieccopa: He MeHee 6
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Mo6aiiT;

O6beM yCTaHOBJIEHHOJ OIlepaTUBHOI
MmaMsaTH: He MeHee 8 ['6aiiT;

O6beM noaaepskMBaeMoii orepaTUBHOM
MamsTU (47151 BO3SMOXXHOCTYU pacCluupeHus):
He MeHee 24 I'6aiiT;

O6bem HakormmTesst SSD: He MeHee 240
I'6aiir,

BpeMst aBTOHOMHOJ1 pabOThI OT 6aTapen: He
MeHee 6 4acoB;

Bec HOyTOYKa C YyCTaHOBJIEHHBIM
aKKyMYJISITOPOM: He 6otee 1,8 Kr;
Buenrnnit uurepdeiic USB cranmapra He
Hske 3.0: He MeHee Tpex CBOOOIHbBIX;
Buemnuit uatepdeiic LAN (Mcronb3oBaHue
TepexoiHMKOB He TTPefyCMOTPEHO):
Ha/Inuue;

Hanmmuue momyneit u uaTepdeiicon
(MCIoNMb30BaHMe IEPEXOTHMKOB He
npegycmoTpeHo): VGA, HDMI;
BecripoBonHas cBs3b Wi-Fi: Hanuume ¢
noaaep>kkoii crangapta IEEE 802.11n min
COBpeMeHHee;

Web-kamepa: Halmume;

MaHuUIy/ISITOP "MBILIb . HATUUKE;
[TpenycTaHOBIEeHHAS ONlepallMOHHAS
cucTeMa ¢ rpahmUueCcKUM I0b30BaTETbCKUM
uHTepdeiicoM, obecreunBapmas pabory
pacIpoCcTpaHeHHbIX 06Pa30BaTEIbHBIX U
006IIIeCUCTEMHBIX TPUITOKEHMIA:

Ha/nn4Jue.

5. MOV (npuHTep, ckaHep, konup) Tur ycrporictBa: MOV (GyHKIMK ITeUaTH, 1 wr. 1 wr.
KOTIMPOBAaHMSI, CKAHUPOBAHUS);
®opmart 6ymaru: He MeHee A4;
LIBETHOCTH: UepHO-6eblIit;
TexHomorus rnevaTu: ga3epHasi
MakcuManapHOe paspelieHye rmevaTu: He
meHee 1200 x 1200 Touek;
WuTtepdeiicei: Wi-Fi, Ethernet (R]-45), USB.

JOOITO/IHUTEJIbHOE ObOPYIOBAHME
EcrecTBeHHO-HayuHas HaNpaB/IeHHOCTb

1. Lndposas 1abopaTopus 1o Ob6ecneunBaeT BhIIIOTHEHME IaO0OPaTOPHBIX 1 mrT. 1 .
6uooruy (yueHn4eckas) paboT Ha ypoKax 1o 6MOIOruYM B OCHOBHOIA
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IIIKOJIE U ITPOEKTHO-MCCIed0BaTeNIbCKOM
JlesITeTbHOCTU yUallluXcs.

Komruiekrauys: becmpoBomgHO
MYJIbTUIATUMK 110 GMOIOTUY C 6-10
BCTPOEHHBIMU JaTUMKAMM

JaTuMK BAaXKHOCTY C AMaIlla30HOM
nsmepenus 0...100%

JlaTuMK OCBEIeHHOCTH C AMala30HOM
usMepeHus He yxke yem ot 0 ;o 180000 i1k
Hatuuk pH ¢ iManasoHoOM u3MepeHMs He
yxe ueM oT 0 o 14 pH

IlaTuuK TeMIiepaTyphbl C A1ara3oHOM
nsMepeHus He yxe ueM ot -20 10 +140 C
ITaTuMK 3/IeKTPOIPOBOIVIMOCTH C
JuanasoHaMu u3MepeHus He yxxe yem oT 0
1o 200 mxCwm; ot 0 mo 2000 mxCm; ot 0 1o
20000 mxCm

JlaTuuK TeMIiepaTypbl OKpPYKaIOIeil Cpeabl C
JIMana3soHoOM M3MepeHMs He yke yeMm ot -20
Io +40

Axceccyapbl:

Ka6enb USB coenyHNTeIbHBIN

3apsimHOe YCTPOKCTBO ¢ Kabegem miniUSB
USB ApanTep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOACTBO MO 3KCIUTyaTalUuu
1MdPpOBOI1 1abopaTOpUn

[Indposas BumeokaMepa ¢ META/UIMYECKUM
LITaTUBOM, pa3pelieHue He meHee 0,3
Mrmkc

[TporpamMmMHOe o6ecrieueHe
MeToauuecKkue peKkoMeHaanu He MeHee 30
pabot

YrakoBKa

Hannuue pyccKkosi3bIYHOTO caiTa
MMOJIIEP>KKM, HAaJIMUMe BUIeOPOIMKOB.

O6ecreunBaeT BbITIOTHEHNE Ja60PATOPHBIX 1 IMIT.

paboT 1Mo XMMMM Ha YPOKaX B OCHOBHO
LIKOJIE U TPOEKTHO-UCC/Ief0BATEeIbCKO
LesITeIbHOCTY YYaIUXCS.

Kommnnekrauus:

BecripoBonHO MyABTUAATYMK 10 XUMUU C
4-M$1 BCTPOEHHBIMM JaTUMKAMMU:

Hatuuk pH ¢ 1uana3oHOM M3MepeHus He
yxe yem ot 0 no 14 pH

JlaTuuK BBICOKOI TEMITepaTyphl
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Lindposas mabopaTopus 1o
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(TepMOITapHLIN) C AMATIa30HOM U3MepeHUs
He yke ueM oT -100 o +900 C

JaTymK 371eKTPONPOBOAUMOCTH C
JInara3oHaMu u3MepeHus He yke ueM oT 0
no 200 mxCwm; ot 0 mo 2000 mxCm; ot O 1o
20000 mxCm

IlaTuMK TeMIlepaTyphl IVIATMHOBBIN C
IVaIia30HOM M3MepeHMs He yske ueM OT -30
Io+120C

OTnenbHbIE JATYMKU:

JaTuMK ONTUYECKOIT INIOTHOCTU 525 HM
Axceccyapbl:

Kabenp USB coegHUTeNbHBI

3apsiHOe YCTPOMCTBO ¢ Kabemem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
KpaTkoe pyKOBOZCTBO IO 3KCIUTyaTaluu
11dpoBOI1 1abopaToOpUn

Ha6op 1a6opaTOpHOiT OCHACTKA
[TporpamMmMHOe ob6ecrieueHye
MeToauuecKkue peKkoMeHaauu He MeHee 40
pabot

Hanuune pycCKOSI3bIYHOTO caiTa

NoAAe pXKKU

Hanuuue BUAEOPOTUKOB.

ObecrieunBaeT BbIITOTHEHME 1 mT.

9KCIIEPUMEHTOB 10 TeMaM Kypca GU3UKMH.
Kommnekranus:

BecripoBomHOI My/IbTUIATUMK TI0 DU3KKE C
6-10 BCTPO@HHBIMMU TaTUMKaAMMU :

[InbpoBoit IaTUNK TEMITEPATYPHI C
I1anasoHoOM M3MepeHus He yke yem ot -20
no 120C

LIndpoBoit faTunK abCOMOTHOTO AABIEHUS C
J1anasoHoM U3MepeHMs He yxke uem oT 0 1o
500 xITa

JaTyMK MarHUTHOTO MO C AMana30HOM
nsMmepeHus He yxe ueM ot -80 1o 80 mTn
HaTumMk HanpsDKeHus ¢ Auana3oHaMmu
M3MepeHus He yKe yeM OT -2 110 +2 B; oT -5
Jo +5B; or-10 o +10 B; ot -15 1o +15 B
IlaTuuk TOKa He yke 4yeM oT -1 o +1 A
JlaTuuK akceymepoMeTp C MOKa3aTeNIsIMU He
MeHee ueM: +/- 2 g;+/-4¢g;+/-8 ¢
OTnenbHbBIE YCTPOICTBA:

USB ocuinorpad He meHee 2 KaHaja, +/-
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100 B

Axceccyapbl:

Kabenp USB coegHNTeNIbHBI

3apsiHOe YCTPOMCTBO ¢ Kabemem miniUSB
USB ApanTep Bluetooth 4.1 Low Energy
KoHcTpyKTOp A/151 MpOBEeHUS
3KCIIEPUMEHTOB

KpaTkoe pyKOBOACTBO IO SKCITyaTaln
G poBoit 1abopaTopun

[TporpamMMHOe o6ecrieueHye
MeTtoaguueckue pekomeHgauyu (40 pabot)
Hannune pycCKOSI3bIYHOTO caliTa

MoAAe pXKKU

Hanuuue BUAEOPOTUKOB.

4. Lindposas nabopaTopusi 1o O6ecreunBaeT MPOBe€HE UCCIENOBAHNS 1 mT. 1 wrT.
dusnonorum (mpodnIbHbI 110 GYHKIMOHUPOBAHMIO UeJIOBEUECKOTO
YPOBEHbD) opranmusma. Komruiekraiys: becripoBomgHOM

MyJIbTUIATUMK 110 GU3UOIOTUM C 5-10
BCTPOEHHBIMU JaTumMkamu: JJlaTamk
aprepuanbHoro gasierus (0...250 Mm pr.
CT.)

JlaTuuk mysnbca ¢ AMana3’oHOM U3MepeHUs
He yxe ueM oT 30 go 200 yn/mMuH

JlaTuymMK TeMIepaTypsl Tea ¢ AMarna3oHOM
u3MepeHus He yke yeM oT +25 mo +40 C
JaTuyMK 4aCTOTHI AbIXaHUS C IMANIa30HOM
nsMmepeHus He yxe yeM ot 0 7o 100 uukinos/
MUH

JlaTumMK yCKOpeHus C IoKasaTensiMu +/- 2 g;
+/-4g;+/-8¢

OTnenbHbBIE YCTPOMCTBA:

Hatunk IKI ¢ ;yuama3oHOM M3MepeHus: He
yke yeM oT -300 o +300 mB)

Hatunk pH ¢ guanasoHOM u3MepeHus He
yxe ueMm ot 0 1o 14 pH

JaTumMk cunomep ¢ AuanasoHOM U3MePeHUsT
He yxe ueM oT -40 1o 40 H

JaTuMK OCBEIIeHHOCTY C AMAana30HOM
usMepeHus He yxe yem ot 0 o 180000 nk
Axceccyapbl:

Ka6enp USB coequHUTeIbHBI

3apsigHOe YCTPOMICTBO ¢ Kabemem miniUSB
USB ApanTep Bluetooth 4.1 Low Energy
KoHCTpyKTOp A/151 MpOBeeHMS
9KCIIEPUMEHTOB
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KpaTkoe pyKOBOZICTBO I10 3KCIUTyaTalumn
1MdPpOoBOI1 1abopaTopun

[TporpamMmHOe obecrieyeHe
MeTonuueckue pekoMeHaauuu He MmeHee 20
pabot

Hanuuue pycckosi3pIYHOrO canra
MO Ie PKKU

Hanuune Bumeopoankos.

Ob6ecreunBaeT IpoBefeHMe YUe6GHOTO 1 mr.

3KOJIOTUYECKOTO MOHUTOPUHIA
MHCTPYMEHTaJbHbIMM MeTogamu. Habop
MIPUMEHSIETCS IPU U3YYEeHUM SKOTOTUN,
6uonorum, XMMuu, reorpadun u
MIPUPOJOBENEHMS, a TAKKe IJISI
MHAVBUILYAIbHBIX UCCIIEOBAHUS U
MIPOEKTHO IesITeTbHOCTU IIKOTbHUKOB.
Komruiekraiys: becmpoBogHOM
MYJIbTUIATUMK 10 IKOJIOTUYECKOMY
MOHUTOPUHLY C 8-10 BCTPOEHHBbIMU
JaTuYMKaMMU:

JaTumMK HUTPAT-UOHOB

JlaTuuK X710pUI-MOHOB

Hatuuk pH ¢ 1nanasoHoM u3MepeHys He
yxe ueMm ot 0 1o 14 pH

JlaTuyMK BAAXXHOCTU C AMATIa30HOM
nsmepenus 0...100%

JaTuyMK OCBEIIeHHOCTY C AMAana30HOM
n3sMmepeHus He yxe yeM ot 0 o 180000 sk
JaTumk TeMIiepaTyphl C AMANa30HOM
u3MepeHus He yxxe yem oT -20 1o +140 C
JlaTuuK 3/1eKTPONPOBOAVMOCTU C
JuanasoHaMu u3MepeHus He yxxe yem oT 0
10 200 mxCwm; ot 0 ;o 2000 MxrCwm; oT 0 o
20000 mxCm

JlaTuymMK TeMIiepaTypbl OKPY>KaIOIIel Cpenbl C
JIMara3oHOM M3MepeHUs He yke ueM oT -20
mo +50 C

OTnenbHbIE TaTYMKU:

IaTuuk 3ByKa ¢ GYHKIIMEN! MHTEIrPUPOBAHUS
C IVaria30HOM M3MepeHMs YaCTOT He MeHee
yem ot 50 Tt 7o 8 kI'y;

JlaT4uK BAAKHOCTY TTOYBBI C AMATIA30HOM
m3MepeHus He yke yeM ot 0 10 50%
JaTunk Kuaiopopa ¢ AuanasoHom
nsmepenus ot 0 mo 100%
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JaTuMK ONTUYECKOIt INIOTHOCTU 525 HM
JJaTuuK OIITHUUeCcKoi INIOTHOCTU 470 HM
HaTuuk TypOUIMMeETp C AMATTa30HOM
nsMepeHus He yxe yem ot 0 no 200 NTU
JlaTuuK OKMUCH yIyIepoa ¢ Auarna3oHoOM
nsMepeHus He yxxe yem ot 0 o 1000 ppm
Axkceccyapsl:

Ka6enb USB coemMHUTENbHBIN (2 1IT.)
3apsgHoe yCTPOCTBO ¢ Kabemem miniUSB
USB Apanrrep Bluetooth 4.1 Low Energy
Crep>keHb [J151 3aKperyieHNs TaTuMKOB B
HITaTUBE

KpaTkoe pyKOBOJICTBO IO 9KCIUTyaTalUmn
b poBoit 1abopaTopun

[TporpamMmHOe obecrieyeHe
MeToauueckye peKoMeHaauu He meHee 20
pabot

YnakoBka

Hanune pycckosI3bIYHOTO caiita
TIOAIePKKM, HaJuuue BUIe0POIUKOB.

6. Muxkpockon nyudpoBoit TuII MUMKPOCKOIIA: 6M0/TOIMYeCKIii 1 mr. 1 mr.
Hacanka MuKpockoria: MOHOKY/ISIpHAs
HasHnaueHwe: 1a60paTOPHBIN
MerTop, uccienoBaHMs : CBETI0€e To/Ie
MaTepuas ONTUKI: ONITUUECKOE CTEKIIO
YBennueHe MUKPOCKOIIA, KpaT: 64 - 1280
Oxynsipbi: WF16x
O6beKTUBHI: 4%, 10x, 40xs
(IOATIPY>KMHEHHDIN)

PeBosibBepHAas rOJIOBKA: HA 3 06EKTUBA
Tum moACBeTKM: 3epKajio UM CBETOAMOL,
PacnionoskeHye TTOACBETKN: BePXHSIS U
HVKHSIS

Marepuain KopIryca: MeTasl
[TpegMeTHBI CTOMUK, MM: 90

Wctounuk nmutauus: 220 B/50 I'g

Uncno meramnukcenei: 1

7. Ha6op OI'd o xummumn B Ha6op BXOOAT BeChbl TabOpaTOpHbIE 1 . 1 mT.
snekTpoHHble 200 1, cnMpTOBKA
nabopaTopHasi, BOpOHKA KOHMYEeCKas,
aJiouka CTeKJIssHHas, mpobupka I1X-14 (10
IITYK), CTaKaH BbICOKMIT ¢ HocukoM BH-50 ¢
MeTKOM (2 MTYKN), UUIUHIP
MU3MEPUTENIbHBIN 2-50-2 (CTEKISIHHBDII, C
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IIPUTEPTONM KPBIIIKOW), IITATUB AJIsI
mpo6MpoK Ha 10 rHe3 , 3aKum
MMPOOUPOYHBINA, HITIATETb-JIOKEUYKA (3
MITYKY), HA60p GHI1akKOHOB [IJIST XpaHeHUST
PacTBOPOB U peakTUBOB (00beM (py1akoHa
100 M1 - 5 KOMIUTIEKTOB 10 6 ITYK, 06beM
¢dmakona 30 M1 - 10 KOMILJIEKTOB 110 6 MITYK),
UMIVMHADP U3MEPUTENbHBIN ¢ HOCUKOM 1-500
(2 wrtykn), crakaH Boicokuit 500 Mt (3
HITYKY), HAGOP epIieii A1 MbIThsI TOCYIbI
(epiI /1T MBIThSI TIPOGUPOK - 3 MITYKM, €Il
IIJIST MBIThSI KOJIO - 3 IITYKM), XanaT 6esblit X/
06 (2 ITYKN), IepUYaTKy pe3VHOBbIE
XUMMUYECKYUeEe CTOVKME (2 LITYKN), OUKU
3anIMTHBIE, GUIBTPHI 6yMakHble (100 mTyK),
roproyee 1js cnuptoBok (0,33 ).

B cocTaB HabOp BXOOST PEaKTUBBI:
aIIOMVHUI, )XeJle30, COMSIHAsI KUCIO0Ta,
MeTuIopanxk, peHondranent, aMMuax,
MepPOKCH]T BOOOPOIa, HUTPAT cepedpa u
IpyTye; B 001IEl CTOXKHOCTH - 44
Pa3IMYHbIX BEIeCTB, UCIOIb3yeMbIX AJ1s1
COCTaBJIeHUSI KOMILJIEKTOB PEakKTUBOB IIpU
MPOBeIeHUY SK3aMeHalMOHHBIX
9KCIIePUMEHTOB IO KypCy UIKOIbHOM XUMUU.

8. Vue6Has 1a60paToOpus 1o B cocraB Bxom4T: 1 mr. 1 mr.
HeNpPOTEeXHOIOTUN Cencop Tum 1 He meHee 1 1mT.,

obecrieuBaeT BO3MOKHOCTh PETUCTpaInmn
CUTHAJIA 3MIeKTPUYECKOl aKTUBHOCTU MBIIIIL]
(anexkTpomuorpammbi, IMI).
Peructpanys gO/KHA OCYILECTBIISIETCS
HEMHBA3UBHO, CyXMU 3/IEKTPOAAMU.
B0O3MOXXHOCTBIO KpeIJIeHUs K pyke
Yyesi0BeKa, 4YTO JOJIKHO 1aBaTh BO3MOKHOCTb
pPerucTpMUpoOBaTh AEKTPUUECKYIO
aKTMBHOCTY MBIIIIII B 06/1aCTH, HaJ
KOTOpOI1 pacrionaraeTcs: KperieHue. [Ipu
HampsKeHUY MBIIIIBI TOKHA ObITh
obecrieyeHa BO3MOKXHOCTb HAOIOIeH S
IIYYHOCTU CUTHaJIA (T.e. IpUCYTCTBUE OMI),
TIpU paccirabieHny MBIIITBI - €€ OTCYTCTBUE.
CeHcop Tum 2 He MmeHee 1 1IT.,
obecreunBaeT BO3MOKHOCTb PETUCTPAIUK
cur"ana Qoromnetusmorpammsal (OIII)
OINTUYECKUM ITyTEM, 33 CUET U3MEHEHUS
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OTPa’keHHOTO OT KPOBEHOCHBIX COCYIOB
cBeTa, 00beM KOTOPBIX U3MEHSIETCS 0]
BO3[e/iCTBMEM ITyJIbCOBOM BONMHBI. CeHCOp
JIOJIKeH ObITh 06ecreueH BO3MOKHOCTbIO
KperuieHus K TTOAyIIeyKe Maiblia yeJloBeKa.
CeHcop Tum 3 He MmeHee 1 1IT.,
obecIieurBaeT BO3MOKHOCTb: PErMCTPaIA
curHana sanekrpokapamorpammsl (IKD) He
MHBa3UBHBIM CIIOCO60M;

peructpauuu I, IT u Il orBenenmit;
MMOJK/IIOUEeHNS TeKTPOIOB K CEHCOPY C
IMOMOIIbIO COEIMHUTENTbHBIX ITPOBO/IOB,
obopynoBaHHbIX TouchProof pazbemamu.
Cencop Tumn 4 He MeHee 1 1IT. 0b6ecrieunBaeT
BO3MOXXHOCTb: PEerCTpaluy CUTHaIa
KOXXHO-TanbBaHMueckoir peakuuu (KI'P),
perucTpanys KOTOpOro OCYILeCTBIISIeTCS Ha
TMOCTOSTHHOM TOKeE; TIOAK/IIOYEHMS K TeTy
YyeJyioBeKa ¢ MOMOIIBIO CYXUX JIEKTPOJIOB,
MMOJK/IIOUEeHMe KOTOPBIX K CEHCOPY
ocymiecTsisgeTcs ¢ momonibio TouchProof
pa3beMOB.

Cencop Tumn 5 He meHee 1 mIT.,
obecreurBaeT BO3MOXKHOCTb: PerUCTpaIum
CUTHAaJIa 3/1eEKTPUUYECKOi aKTMBHOCTY MO3Ta
(93T) c NOMOLIBIO CYXUX HEMHBA3UBHBIX
571eKTPOAOB; PETUCTPALIUY FTEKTPUIECKOI
aKTMBHOCTM Pa3HbIX J0JIeil MO3Ta;
MOJK/IIOUEHMS MEKTPOIOB K CEHCOPY C
IMOMOIIbIO COEAMHUTENIbHBIX TPOBOIOB,
ob6opymoBaHHbix TouchProof pasbemamu;
3aKpeIieHUs IeKTPOA0B Ha TOBEPXHOCTHU
TOJIOBBI.

CeHcop Tum 6 He MmeHee 1 1IT.,
obecreurBaeT BO3MOXKHOCTb: PerUCTpaIum
CUTHAJIA KolebaHusI TPYAHON KIeTKA
(CeHcop IbIXxaHUsI); OIpeeeHMST 4aCTOThI
IbIXaHUS.

VeTpoiicTBO AJist c60pa TaHHBIX OT CEHCOPOB
U Tepefayy Ha IepCOHATbHbBIN KOMITBIOTED
obecIieuBaeT BO3MOKHOCTh CO0pa JaHHbIX
OT TTOAK/IIOUEHHBIX K HEMY CEHCOPOB U
OTIIPaBKy MOJy4eHHbIX TaHHbIX Ha [1K.
IMogknoueHue HeHTpaabHOro Moayss K I1K ¢
romoinbio USB-kabes. LleHTpanbHbIi

https://normativ.kontur.ru/document?moduleld=1&documentld=382091 52/63



13.07.2021 Pacnopsixenne MuHnpocsewenus P® ot 12.01.2021 N P-6 — Pepakuums ot 12.01.2021 — KoHTyp.Hopmatus

MOJy/b MMeeT He MeHee 1 IIT.:
raJibBaHM4YeCKyo n3ossanuio ot I1K.
LleHTpanbHBIM MOIY/Tb OOECTIeUNBaeT
BO3MOXHOCTb OTHOBPEMEHHOT'O
MOJK/II0YEHUS BIUIOTh 10 4 CEHCOPOB.
Kasknplih n3 Bx040B LIeHTpasibHOTO MOZYJIS
MMeeT raJbBaHMUECKYIO U3OSLUI0
(obecrieueHne MeXKKaHaIbHOI
rajJbBaHMUeCKOi usonsauymn). I[logkaoueHne
CeHCOPOB K LleHTpasbHOMY MO0
OCYIIeCTBIISIETCS C TOMOUIBIO
CrieMaJn3MpoBaHHbIX Pa3beMOB THUIIA
LEMO, obecrnieunBaiouux NpaBUIbHOCTD
TOAK/II0UEeHUS pa3beMa U CHUKAIOIINX PUCK
CJIy4aiiHOT'O KacaHUs pa3beMOB
TOKOMPOBOASIIMX YaCTeil, a TaKKe
06ecneunBarOIMX 3aIUTY OT
HECAaHKIMOHMPOBAHHOTO MOAK/IIUYEHUS K
MMPOM3BOJIbHBIM YCTPOMCTBAM.

Mogyab "KHonka" He MeHee 1 1IT.,
obecreunBaeT BO3MOKHOCTb: Pa3METKM
perucTpupyeMbIX CUTHAJIOB I OTMeUaTh He
MeHee 3-X pa3IUyHbIX KaTeropun
COCTOSIHMIA.

YCTpoiicTBO, BXOsIee B COCTaB
71abopaTopuu, TOKHO 00eCeunBaTh
BO3MOKHOCTb PETUCTPALUU apTEPUATIBHOTO
JIaBJIEHUSI.

[TporpammHoOe ob6ecrieuenue (masee - I10).
IlomsKHO o6ecIieuBaTh BU3YaIM3aLIO U
06pabOTKY perUCTPUPYEMbBIX CUTHAIOB.
[MaBHOe OKHO MPOTPaMMBbl JO/DKHO COCTOSITh
13 BKIAJOK, KaXIasl U3 KOTOPBIX CONEPKUT
Habop rpadMKoB, HEOOXOIMMBIX JJIsT
oToOpaskeHus Tpebyemoit MHbOPMaLIUN.
IomkHa UMeTbCs BKIAKa J1Jist
OOHOBPEMEHHOr0 MPOCMOTpa CUrHaJIa Co
BCEX CEHCOPOB, OLHOBPEMEHHO
MOJK/IIOYEHHBIX K LleHTpasbHOMY MOIYIIO.
910 obecrneunBaeT BO3MOKHOCTD
MHOTOKaHAJIBHOTO (MoaMTpadmyeckoro)
peskuMa paboThl YCTPOICTBa.

Taxske TOMDKHBI UMEThCST BKJIAAKN [T
BU3YIM3ALMU CUTHAJIOB OT CEHCOPOB DMI,
OIIT, 9KT, KI'P, 93T, ceHcopa AbIxaHWusl,
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KHOTIKM; 8 TaKKe ITPOU3BOHBIX Tpa(uKoB,
Ha KOTOPBIX BU3YaJIU3UPYIOTCS
crienbUYHbBIe IJIS TOTO UJIM MHOTO CUTHAJIA
BEJIMYMHBI.

ITO gomkHO JaBaTh BO3MOKHOCTD
BU3yaIM3aluu 1 06paboTKU
PErUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanmusauus CUrdaaa, CekTp
CUTHAJIa, aMIUIUTYIHBIN TPUTTEP

- OIIT': BU3yanusauus CUrHaja, CriekTpa
CUTHAJIA, TaxorpamMmMbl, rpaduK my/ibca

- OKI': Bu3yanm3aius CUrHana,
TaxorpamMMbl, rpaduK my/ibca

- KT'P: Bu3yanmusauus cursasna

- O3I': Bu3yanusanus curaana, CriekTp
CUTHAJIa, aMIUTUTYAA ajibda-puTMma,
aMIUTUTy#a 6eTa-puTma.

- CeHCOp ApIXaHMS: BU3yanu3aLnys CUTHAIIA,
- KHomka: Bu3yanusauus CurHaaa pa3sMmeTKu
1O fOMKHO UMETh BO3MOKHOCTD
KacTomMusauyuu u HacTpoiiku 10 gs

3 dekTUBHOr0 0TOOpaskeHMs rpadKOB:
HacTpo¥Ka 1BeTa, BbIOOP MapamMeTpoB JIsi
aHajm3a, BIOOp 0TOOpaskaeMbIX IpaUKOB,
MacuitabupoBanue rpadukos. ITO 1omKHO
MMETb BO3MOKHOCTbD 3alUCU U
BOCIIPOM3BEIEHUS PETUCTPUPYEMBIX
CUTHAJIOB.

B03MOKHOCTBH HACTPOJIKM ITapaMeTPOB
dwibTpauyyu curHana ¢ moMoIbio GuabTpa
HVMKHUX YacToOT, PUIbTpa BBICOKUX YaCTOT,
10JI0COBOTO MUITBTPA, PEXKEKTOPHOTO
unbTpa.

C 1esbio yIo6CTBa aHa/IM3a CUTHAA,
JIOJIKHA UMEeThCSI BO3MOKHOCTD 3aMucu
PErUCTPUPYEMBIX CUTHAJIOB B (aii, ¢
MOCIeIYIOLIel BO3MOXHOCTBIO UX
MOCJIeYIOLIero BOCIIPOV3BeNeH s B JaHHOM
I1O (MMUTKUPYS perUCTPaLivIo CUTHATA B
pexxuMe pealbHOIO BpeMeH!).

B cocraBe: meTogMuecke MaTepuabl s
YUUTENS U 06YUAIOUINXCS, OTTMCaHUe
TIOAK/TIOUEeHMSI CEHCOPOB J1abopaTopuu,
MHCTPYKILMM T10 UCI0/Ib30BaHMIo I10,
omycaHue 1ab0paTOPHBIX U MPAKTUIECKUX
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paboT, KOTOPOE B TOM UMCIIE COIEPSKAT
[Ipe3eHTal[IOHHbIE MaTePyaIbl.
ViakoBKa/Kopo6Ka JlabopaTopuu JOKHA
obecrieunBaTh yIOOHOE XpaHEeHMe U
comepsKaTh MOACKA3KM /IS PACTIOIOKEHUS
CEHCOPOB U YCTPOICTB J1a6opaTOpuUn AJIst
YI,0GHOTO MCITOIb30BAHMS
MIperoaaBaTeIsiMu 1 00yJYarOIIMUCS.

PoboTroTexHuueckmii Habop MpegHa3sHauYeH 1 1.

IIJIST U3YYEeHMSI OCHOB POOOTOTEXHUK,
JleTasei, y370B U MEXaHU3MOB,
HEe0OXOIVMBIX JIJISI CO3TaHMsI
POOOTOTEXHUYECKUX YCTPOMCTB.

Ha6op npencraisgeT co60ii KOMILIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COeAMHUTENIbHbBIX
37IEMEHTOB U 3JIEKTPOTEXHUUECKUX
KOMITOHEHTOB.

Ha6op mosBossieT cobupath (1
MIPOrpaMMMpOBaTh COGMpPaeMblie MOZIENN),
U3 37IeMEeHTOB BXOJSIINX B €T0 COCTaB,
MOJIesI MeXaTPOHHBIX U
POBOTOTEXHUNYECKUX YCTPOICTB C
aBTOMAaTM3UPOBAHHBIM YIIPABIEHUEM, B TOM
4Yuciie Ha KOJIECHOM XO[Iy, a TaK e
KOHCTPYKIIMIi, OCHOBAHHBIX Ha
UCIIO/Ib30BaHUM Tepenayd (B TOM 4ucie
YEPBSTYHBIX U 3yOUATHIX), 4 TAK K€ PbIUAroB.
CBETOAVOIHBIN MaTPUYHBIN OUCILIEN C
6eJI0Ji ITOACBETKOI Ha KOHTpOJIIepe
KonynuecTBo MopToB BBOJIa/BhIBOJA HA
KOHTpoJIIepe He MeHee 6

KonnuecTBo KHOIIOK He MeHee 4

OG6I11ee KOJIMYECTBO IEMEHTOB: HE MeHee
520 mIT., B TOM YMCIIE:

1) mporpaMmupyeMblii 6;I0K yIIpaBIeHMS,
KOTODBI i MOXKeT paboTaTh aBTOHOMHO U B
IMIOTOKOBOM PEXKMME;

2) CepBOMOTOPBI

3) maTuYMK CUJIbI

4) 1aTYMK paCCTOSTHUS

5) maTuuk LBeta

6) aKKyMYyJISITOpHast 6aTapest

7) TInacTUKOBbIE CTPYKTYPHbBIE 3/IeMEHTHI,
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BKJTIOUast mepdopupOBaHHbIE SJIEMEHTBI:
6aJIku, KyOMKM, OCY U BaJIbl,
COeVIHUTEIbHbBIE 3JIEMEHTHI K 0CSIM,
IIeCTepHMU, MpeJHa3HAYeHHbIE JIJIST CO3TaHMsI
YepBSIYHBIX U 3yOUaThIX IIepeay,
COeIMHUTEIbHBIE U KPEIEKHbIE 5JIEMEHTHI,
7) IllporpaMmMHOe obecrieyeHme,
MCITO/Ib3yeMOeE [IJISI TPOrpaMMMUPOBAHMS
cob1MpaeMbIX pO6OTOTEXHMUECKUX MOenein
M YCTPOJACTB, MOCTYITHO JJIST CKAUMBAHUS U3
cetu UIHTepHeT

10. O6pa3oBaTebHbIil HAG0P 10 KoMmuiekT [j1s1 M3y4eHMsI OCHOB 1 mT. 1 mT.
MeXaHMKe, MEXaTPOHMKE U JTEKTPOHUKIMA Y POOOTOTEXHUKI
POGOTOTEXHIKE Ha6op mo/keH 6bITh [TpeIHasHaueH It

MpOBeeHNs YUeOHbIX 3aHITUI 10
9JIEKTPOHMKE U CXEMOTEXHMUKE C 1[eJThI0
u3yueHust Hanbojiee pacIpoCTpaHeHHOI!
9JIeMEHTHOI1 6a3bl, IPUMEHsIeMOt /IS
MUHKE€HEePHO-TEeXHUUECKOr0 TBOPUeCTBa
YUalIXcs ¥ pa3spaboTKy yue6HbIX Moesei
poboTtoB. Habop [o/KeH MO3BOJIATh
YYaIMMCs Ha PAKTUKE OCBOUTh OCHOBHBIE
TEXHOJIOTUN IMTPOEKTUPOBAHMSI
PO6GOTOTEXHMUECKMX KOMIUIEKCOB Ha
IpuMepe yue6HbIX Mojiesieit po6oToB, a
TaKKe U3YUUThb OCHOBHbIE TEXHUUECKIE
pelileHus B 06/1aCTV KMOEPHETUUECKUX U
BCTpPaMBAEMBbIX CUCTEM.

B cocTaB KOMILIEKTA [O/IKEH BXOIUThH HA6OP
KOHCTPYKTUBHBIX 3JIEMEHTOB JIJIT COOPKA
MaKkeTa MaHUITYISIIMOHHOTO poboTa,
KOMIUIEKT MeTa/UVIMYeCKUX KOHCTPYKTUBHBIX
9JIEMEHTOB JIJIsI COOPKM MaKeTa MOOMIBHOTO
po6oTa u T.I.

B cocTaB KOMILIEKTa BXOIUT Ha6Op
9JIEKTPOHHBIX KOMITOHEHTOB JJIS1 M3YUeHUs
OCHOB 3JIEKTPOHUKM ¥ CXeMOTEXHUKM, a
TaKKe KOMILIEKT IIPUBOJOB U TaTUMKOB
PasJIMYHOrO TUIIA IJ1s pa3spaboTKu
POBOTOTEXHMUYECKMUX KOMILIEKCOB.

B cocTaB KOMITIEKTA IO/DKHO BXOOUTD:
MOTOPBI C 3HKOAEPOM - He MeHee 2 IIIT,
cepBONPUBOZ, 60JbILIOI - He MeHee 4 IIT,
CepBOIPMBOJL, MaJlblil - He MeHee 2 IIT,
MHGPaKpacHbIii JATYUK - He MeHee 3 IT,
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Y/IBTPa3BYKOBOJ AATUMK - He MeHee 3 IIIT,
JaTYMK TeMIepaTypsl - He MeHee 1 1T,
JlaTYMK OCBellleHHOCTHU - He MeHee 1 IIIT,
HabO0P 3JIEKTPOHHBIX KOMITOHEHTOB
(pe3uncTopsl, KOHAEHCATOPbI, CBETOAUO/IbI
pa3aIMYHOr0 HOMMHAJA), KOMIUIEKT
MIPOBOAOB A1 6eCIaeyHOro
MIPOTOTUIIMPOBAHMS, I/IaTa 6ECTTIaeYHOTO
MIPOTOTUNMPOBAHMS, AKKYMYJISITOP U
3apsiiHOE YCTPOICTBO.

B cocTaB KOMIIZIEKTA JO/KEH BXOAUTD
MIpOrpaMMMUPyeMblii KOHTPOJIIED,
MporpaMMupyembiii B cpene Arduino IDE
MU @aHAJIOTUYHBIX CBOOOTHO
pacIpocTpaHsIeMbIX Cpeflax pa3paboTKM.
[TporpaMmMupyemMblil KOHTPOJLIED OODKEH
061aaTh TOPTAMM JIJIST TTOIK/TFOUEHUST

MG POBBIX ¥ AHAJIOTOBBIX YCTPOICTB,
unrtepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth mim WiFi.

B cocTaB KOMIIZIEKTA JO/DKEH BXOOUTD
MOJy/b TEXHUUECKOTO 3peHus,
TIpeACTaBISIONINIA CO00¥ BHIYMCIUTETbHOE
YCTPOWCTBO CO BCTPOEHHBIM
MUKpPOTIpo1ieccopoM (KOJ-BO sifiep - He
MeHee 4 IIIT, yacToTa siipa He meHee 1.2 I'T1,
oobem O3V - He MeHee 512 M6, 06beM
BCTPOEHHOI MaMsITH - He MeHee 8 ['6),
MHTErpMpPOBAHHOV KaMepoil (MaKCMMaIbHOE
paspelieHye BUIEOIOTOKA, IiepegaBaeMoro
o uatepdeiicy USB - He meHee 2592 x 1944
e[l.) M OIITUYECKOi cucTemoit. Monyiib
TEXHNYECKOTO 3peHMsI ToJIKeH 06/1aaTh
COBMECTMMOCTbIO C Pa3IUYHBIMU
MpOrpaMMUPyeMbIMU KOHTPOJJIEPaAMMU C
rnomoinpio uHrepdeiicos - TTL, UART, 12C,
SPI, Ethernet. Momy/ib TEXHMYECKOTO 3PEHUS
JIO/DKEH UMETh BCTPOEHHOE MPOTrpaMMHOe
obecrieyeHye Ha OCHOBE ONePaIIOHHOI
cuctemsl Linux, 1o3Bosioniee
OCYIIECTBJISITh HACTPOIMKY CUCTEMBI
MaIIMHHOTO 06YUYeHMS TapaMeTPOB
HeMPOHHBIX ceTell IJIsi 0OHAPYKeHMS
00BEKTOB, OTIpeie/ieHNs UX TapaMeTpOB U
JanbHeliein ngeHTuduKaInm.
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KoMIu1ekT Jo/iskeH o6ecrieunBaTh
BO3MOKHOCTb M3yUeHMs OCHOB pa3paboTKu
MIPOTPaMMHBIX U allllapaTHbIX KOMIIIEKCOB
MHXEHEPHBIX CUCTEM, pellieHuit B chepe
"VIHTepHeT Belleli’, a TAKKe pelieHunii B
06acT¥ po60TOTEXHUKY, UCKYCCTBEHHOTO
MHTEJIJIEKTA ¥ MalllMHHOTO 06yUYeHMS.

Yue6HbI pO60T-MaHUITY/ISITOD 1 1iT.

NpefHa3HayeH JJj1s1 OCBOEHMS
06YJaIOIMMICS OCHOB POOOTOTEXHUKMY, OIS
TTOATOTOBKM 06YUAIONIMXCSI K BHEIPEHUIO U
MOC/IeIYIOIIeMY MCITOIb30BAaHMIO pO6GOTOB B
MIPOMBIILIJIEHHOM MTPOU3BOJICTBE.
KosnyecTBo oceit po60Ta MaHUITYJISITOPA -
yeTbIpe.

[lepemelieHne MHCTPYMEHTA B
MPOCTPAHCTBE TI0 TPEM OCSIM JTOMKHO
YIIPaBJISIThCS 1IATOBBIMU IBUTATESIMMA.
HarmpsbkeHre MUTaHUS IaTOBBIX ABUTATesNe
He Gosee 12 B.

CepBopBUraTenb YeTBEPTOI OCU JODKEH
o6ecreuynBaTh MOBOPOT MHCTPYMEHTA.

Vros moBopoTa MaHUITY/ISITOPA Ha
OCHOBaHMM BOKPYT BEPTUKAIBHON OCU He
meHee 180 rpagycos.

151 onipeeneHns OMOXKEeHUS
MaHMITY/ISITOPa IIPY IOBOPOTE BOKPYT
BEPTUKATbHOI OCU JO/KEeH UCIIO/b30BaThCS
9HKOJED.

Yros oBopoTa 3ajHero Ijeda
MaHuUnynasTopa He meHee 90 rpaaycos.

Yros noBopoTa nepefHero Iniaeya
MaHuITyasITOpa He MmeHee 100 rpamycos.
[ onpesesieHNsI TIOJIOKEHMSI 3a[THETO U
repesHero Iiedy MaHUIYISITOpa SO/DKEH
MCIOb30BATHCS TUPOCKOII. YTOM TOBOPOTA
10 YeTBepTOi ocu He MeHee 180 rpagycoB.
IlomskHa GbITH BO3MOKHOCTb OCHAIEHNS
CMeHHBIMM HacagKaMu (Hampumep,
Jlep>kaTesib KapaHaala uiam giomMacrepa,
MIPUCOCKA C CepBOJBUTATEIEM,
MeXaHMUYeCcKoe 3aXBaTHOE YCTPOIICTBO C
cepBoJBUrarTenem, yCTpOiCTBO AJis
JIa3epHOI TPaBUPOBKYU WM YCTPOMCTBO AJIST
3D-meuaTn).

https://normativ.kontur.ru/document?moduleld=1&documentld=382091

1 mrT.

58/63



13.07.2021 Pacnopsixenne MuHnpocsewenus P® ot 12.01.2021 N P-6 — Pepakuums ot 12.01.2021 — KoHTyp.Hopmatus

Io/mKkHa GbITh BO3MOKHOCTD IMTOAK/ITIOUEHMST
JIOTIOTHUTEIbHBIX YCTPOICTB (HanmpuMmep,
TpaHCIIopTepa, pejibca IJ1s1 epeMelleHus
po6oTa, Iy/bTa yIIpaBaAeHNs TUTIA
JIKOMICTUK, KaMepbl MAallMHHOTO 3PeHMUS,
OTNTUYECKOTO AATUMKa, MO/
6eCcrpoBOIHOTO JOCTYIIA.
Po6OT-MaHUITY/ISITOP OO/IKEH 06ecrieunBaTh
repeMeleHye HacaJKy B IPOCTPAHCTBE,
aKTMUBALMIO HACaIK/, BO3MOXKHOCTD
MOTYy4YeHUsI CUTHAJIOB OT KaMephl U
JaTYMKOB, BO3MOXXHOCTb YIIPaBJIeHUS
JIOTIOTHUTEIbHBIMY YCTPOVICTBAMMU.
Marepuan xopryca - alloMuHuii. luamerp
paboueit 30HbI (6€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YeTBEPTOI OCU) HE MeHee
320 mMm. UnaTepdeiic momkmouenns - USB.
Jlo/keH MMeTbh BO3MOKHOCTb aBTOHOMHOTM
PabOoThI ¥ BHEIIHETO YIIPaBIeHNs.
VIIpaBAoyit KOHTPOJUIEP MO/DKEH ObITh
COBMECTUM o cpenoii Arduino.
VrpaBasitouuit KOHTPOJIJIEp COBMECTUM CO
cpenoii mporpamMmmupoBanust Scratch, u
SI3BIKOM IporpaMmmMupoBanus C.

IlomskeH obecreunBaTh MOBOPOT IO MEPBBIM
TPeM OCSIM B 33JJaHHBII Yrojl U Ha 3a4aHHbI
yroJ, IOBOPOT IO UeTBEPTOii OCU Ha
3aJlaHHbII YTOJI, NIBMKEHYE B KOOPAVHATHI X,
Y, Z, nepemeleHye Ha 3afaHHOe
paccrosiHue 1o KoopaguHartam X, Y, Z,
repenavyy JAaHHBIX O TEKYIEeM IOJI0KeHUN
YIJIOB, Iepefavy JaHHBIX O TEKYLINX
KOOpAMHATaX UHCTPYMEHTA.

HomkeH noaiepsKMBaTh fepeMelleHne B
JleKapTOBBIX KOOPAMHATAX U YI/IaX MTOBOPOTA
oceli, ¢ 3aJaHHOM CKOPOCTBIO U YCKOPEHUEM.
Turmsl nepeMeleH1in B 1€KapTOBBIX
KOOpAMHATAX: ABVKEeHME TI0 TPAeKTOPUN,
IBUKEHME TI0 MPSIMOI MEXIY IBYMSI
TOYKAMM, TTePEIPhIrMBaHMe U3 TOYKU U
TOUKY (TTIepeHOC 0ObEKTA).

12. O6pa3oBaTe/bHbII HAGOP AJ1s O6pasoBaTe/IbHbIi KOMILIEKT JO/KEH ObITh 1 mT. 1 mr.
nsyuyeHuda npeaHasHadyeH OJid U3yuyeHuda
MHOTOKOMIIOHEHTHBIX pO6OTOTeXHI/I‘-IeCKI/IX TEXHOHOFI/II‘;I, OCHOB

MHOOPMALIVIOHHBIX TEXHOJIOTUI U
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pO6OTOTEXHI/I‘{ECKI/IX cucremM n TEXHOJIOT U HpOMbIHlJIEHHOI?'I

MaHUITYJTAIMOHHBIX pO6OTOB aBTOMaTHU3aluuu, a Takxke TEXHOJIOT U
IIPOTOTUIIMPOBAHMA U aAAUTUBHOI'O
IIpOoM3BOACTBA.

B cocTaB KOoMILIeKTa LOIKHO BXOAUTD:

1) UnTennekTyanbHbIl CEPBOMOAYIb C
MHTErpMpOBAHHOM CUCTEMOM YIIPaBIeHMS,
TT03BOJISIONIE 06 beAVHSITL CEPBOMOAYIA
IPYT C APYTOM IO NOWIENOBATEIbHOMY
uHTepdericy - He MeHee 6 IIT;

2) Po6oTOTeXHMUECKIIT KOHTPOJLIEp
MOZY/IbHOTO TUIIA, TIPEICTaBSION I COO0I
OHOTIJIATHBII MUKPOKOMITBIOTED C
oIepalMoHHO cucTemoii Linux,
00beIMHEHHBIN C TepudepuitHbIM
KOHTPOJIZIEPOM C MMOMOIIBIO TJIAThI
paciipenus. POG0TOTexXHMUeCKIit
KOHTPOJI/IEP AO/IKEH YAOBAETBOPSITh
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO
siiep BCTPOEHHOTO MUKPOKOMITBIOTEDA - He
MeHee 4, TAaKTOBAsI YacTOTa siIpa - He MeHee
1,2 I'Tu, o6bem O3V - He MeHee 512 M6,
Haymume uHTepdeiicos - SPI, 12C, 12S, TTL,
UART, PWM, uudpoBbie ¥ aHAJIOTOBbIE
TIOPTHI JIJIsI TIOAK/IIOUEeHUS] BHEIIHUX
ycTpoiicTB, a Takke WiFi min Bluetooth mis
KOMMYHMKAIIUY CO BHEIITHUMU
ycrpoiicTBaMu. PO60TOTEXHUUECKMIT
KOHTPOJIJIEP OJIKEH 00eCIeunBaTh
BO3MOSKHOCTb ITPOrPaMMMPOBAHMS C
TIOMOIIIBIO CpencTB s13b1K0B C/C++, Python u
CBOGOTHO PACIIPOCTPAHSIEMOIT CpeIbl
Arduino IDE, a Takke yIipaBiaeHMsI
MOZEISIMU POOOTOTEXHUYECKUX CUCTEM C
nomMoIbio cpenbl ROS.

3) Belunc/InTeNnbHbI MOLYIb CO
BCTPOEHHBIM MUKPOKOHTPOJJIEPOM - HE
MeHee 1 WIT. BeruncanTenbHbii MOLY/Ib
JIOJIKEeH 00/71aaTh BCTPOEHHBIMMU
unbpoBbIMY NIOPTaMU - He MeHee 12 1T U
aQHAJIOTOBBIMM MMOPTaMM - He MeHee 12 mIT.
BbIUMC/IUTETbHBIN MOMIY/Ib JO/KEH 00/1a1aTh
BCTPOEHHBIM MOAYJIeM 6eCIIpOBOIHO CBSI3U
tuna Bluetooth 1 WiFi g cosmanmus
anmnapaTHO-IPOTrpaMMHbBIX pPellleHUi U
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"YMHBIX/CMapT"-yCTPOICTB [JIs1 pa3paboTKu
pemenuit "IHTepHeT Bellei".
BbIumc/MTenbHbI MOIY/b TOKEH 00/1aJaTh
COBMECTMMOCTBIO C TTepudepuitHbIMU
IUIaTaMM JJIs TToAK/IoueHus K cetu Ethernet
U TIOAK/IIOUeHUS] BHEIIIHEM CUIOBO
HarpysKu.

4) Mopnynb TEXHUYECKOTO 3peHNs],
MIpeACTaBISIONINI COO60Ii YCTPOIICTBO Ha
6a3e BbIUMCIUTETHHOTO MUKPOKOHTPOJIIEPA
U MUHTETrPUPOBAHHOV KaMepbl,
obecrieunBaroliee pacrio3HaBaHue
MIPOCTeNIINX M300pasKeHNH Ha MOyJIe 3a
CYeT COOCTBEHHDBIX BHIUMCIUTETbHbIX
BO3MOXXHOCTe - He MeHee 1 IIT;

Mopyab TEXHMYECKOTO 3peHUs A,O/IKEH
obecIieurBaTh BO3MOKHOCTh OCYIIECTBJISITh
HACTPOIKY SKCIIo3uLyy, 6amaHca 6emoro,
HSV cocrasnsionux, mioiaan
o6GHapyKMBaeMoii 061acTH U306pakeHMsI,
OKPYIJIOCTY OOHAPYKMBae€MOii 061acTH
1306 paskeH s, TIOOKEHME
0OHapykMBaeMbIX 00J1acTeii OTHOCUTETbHO
ApyT npyra

Mopnyib TEXHUUECKOTO 3peHUsI TO/DKeH
MMETb BCTPOEHHbBIe MHTepdeichl - SPI,
UART, 12C uau TTL gt KOMMyHUKaLUU
IPYT C APYTOM MU BHEITHUMMU
YCTPOJMCTBAMM.

5) KOMITIEKT KOHCTPYKTUBHBIX 3JIEMEHTOB
M3 MeTaiIa Ijist C6OPKU MOZeNn
MaHMITY/ISITOPOB - He MeHee 1 1T;

6) KoMIIJIeKT 3/1eMeHTOB [1Jisi COOPKU
BaKyyMHOTIO 3axBara - He MeHee 1 MIT.
O6pa3oBaTenbHbI pOOOTOTEXHUYECKMI
KOMIUIEKT JTOJIKEH COMlepskaTh HAbop
O6MOIMOTEK TPEXMEPHBIX MOJIe/Iei s
MPOTOTUIIMPOBAHMS MOJIe/Iell MOOWMIIbHBIX U
MaHUITY/ISIIVMOHHBIX POOOTOB PasIMUHOTO
Tuma. B coctaB KOMIIEKTA JOKHBI BXOOUTD
MHCTPYKLMU U MeTOAMYEeCKYe YKa3aHus 10
pa3paboTKe TPEXMEPHBIX MOJIEeii
MOOWMJIbHBIX POGOTOB, MAHUITY/ISIIIIOHHBIX
pPOBGOTOB € pa3AMYHBIMU TUTTAMMU
KMHEeMaTUKH (YIJIOBasi KUHEMAaTUKa, TIJI0CKO-
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napaienbHasi KUHEMAaTUKa, Je/lbTa-
kuHeMmatuka, SCARA mn peryaskHast
KMHeMaTHuKa, ratdopma CToapTa u T.11.).
O6pa3oBaTenbHbIN POOOTOTEXHUYECKMI
KOMIUIEKT JOJIKEH COAepsKaTh MHCTPYKLIUU
10 TPOEKTUPOBAHNIO POBOTOB, MHCTPYKIIVA
Y METOIMKU OCYLIEeCTBAEHUS MH)KEHEPHBIX
pacyeToB MPU MPOEKTUPOBAHUM (PacUeThl
Harpyskiu ¥ MOMEHTOB, pacueT MOIIHOCTU
MIPUBOAOB, pacueT napaMeTpOB KMHEMaTUKU
" T.I1.), MHCTPYKIMM TI0 pPa3paboTKe CUCTEM
yIpaB/IeHMs U IIPOTPaMMHOTO o6ecrieueHmst
IIJIS1 yIIpaBJIeHUsI po60TaMu, MHCTPYKINY U
MEeTOJMKM 110 pa3paboTKe CUCTEM
YIIpaBJIEHUS C JJIeMEHTAaMU UCKYCCTBEHHOTO
MHTEJIJIEKTA ¥ MaIlMHHOTO 06y4YeHMs.

KomrbloTepHOe 060pymoBaHue

13. Hoyt6yk ®opM-(aKkTop: HOYTOYK; 1 mT. 1 mT.
JKecTkasi, HeOTK/IIOUaemMasi KiaBuarypa:
Hannuue;

Pycckast packiagaka KiaBuaTypbl: HaIU4ne;
IaroHasab 5KpaHa: He MeHee 15,6 m10iiMOB;
Paspeirenne skpaHa: He MeHee 1920 x 1080
MMKCesein;

KonnuecTBo si7ep npoiieccopa: He MeHee 4;
KonnuecTBo MOTOKOB: He MeHee §;

ba3oBas TakTOBas 4aCTOTa MPoOLleccopa: He
meHee 1 ITi;

MaxkcuMasnabHas TaKToBas yacToTa
nporieccopa: He meHee 2,5 I'T;
Kau-nmamsaTh mpoiieccopa: He MeHee 6
Mo6aiiT;

O6beM yCTaHOBIEHHOI OIepaTUBHOI
MaMsTu: He MeHee 8 I'6aiiT;

O6beM noaaepsKMBaeMoii orepaTUBHOM
amsTU (47151 BO3MOXXHOCTU pacCluupeHusi):
He meHee 24 I'6aiiT;

O6bem HarormuTess SSD: He MeHee 240
I'6aiiT;

Bpemst aBTOHOMHOJ4 paboThI OT GaTapen: He
MeHee 6 4acoB;

Bec HOyTOyKa C yCTaHOBJIEHHBIM
aKKyMY/ISITOpOM: He 6osee 1,8 Kr;
Buenrnuit uurepdeiic USB cranmapra He
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HsKke 3.0: He MeHee Tpex CBOOOIHbBIX;
Buenrunit uurepgeiic LAN (1crnonp30BaHue
TepexoJHMKOB He TIPefyCMOTPEHO):
Ha/inuue;

Hanuume mopyieit u uutepdeiicoB
(ucronb30BaHMe TIepPeXOHUKOB He
npenycmoTpeno): VGA, HDMI;
BecrnipoBonHas cBsa3b Wi-Fi: Hanuunme ¢
noamep>kkoii crangapta IEEE 802.11n win
COBpeMeHHee;

Web-kamepa: Hanmmume;

MaHuUIyISTOP "MBIIIL : HAIMUME;
[IpemycTaHOB/IeHHAs OolepaliOHHAs
cucTeMa ¢ rpabmUuecKuM Moab30BaTETbCKUM
uHTepdeiicom, obecrieunBaomas pabory
pacIpoCcTpaHeHHbIX 06PA30BaTEIbHBIX U
06IIECUCTEMHBIX TPUIOKEHUI: HATMYLE.

14. Tenexka - XxpaHWINIIE TUII KOpITyCa: MeTasl; 1 wr. 1 wr.
HOYTOYKOB BO3MOKHOCTb 6€30I1aCHOTO 3aIUIIeHHOTO

3aMKOM XpaHEeHUSI HOyTOYKOB: HaJIn4ue;
BO3MOYKHOCTD 3apSIIKM HOYTOYKOB:
HaJIMuye, oA IepkKa HOYyTOYKOB U3
KOMIIJIEKTA MTOCTaBKM;
Hanuuue poytepa Wi-Fi crangapra 802.11n
WK COBpeMeHHee: 1 mIT.
MO IeP’KKa HOYTOYKOB 13 KOMIUIEKTA
TOCTaBKMU;
KOJIMYECTBO HOYTOYKOB: OT 6 IITYK,
To/IepskKa HOYTOYKOB U3 KOMIUIEKTA
IOCTaBKY;
Hanpspkenne muranys: 220 B\50 I'i;
[MToTpebasieMast MOIITHOCTb, BT (MakCMMyM):
2500;
[ToTpebnsieMblit TOK, A (MakcuMyMm): 12;
[nuHa WHypa 37eKTPONUTaHus: oT 2,5
MeTpa;
3anura OT mepeHarnpspKeHUs], KOPOTKOTO
3aMbIKaHUS: HAJIUUNE;
Koneca njis1 mepegB>keHUS C TOPMO30OM:
Ha/inuue.
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