Pacnopsi:kenne Munnpocseienusi Poccuu ot 12.01.2021 Ne P-6
"O0 yTBepKIeHNH METOAUYECKUX PEKOMEHIAIMI M0 CO31aHNI0 U (PYHKIIMOHUPOBAHHMIO B
0o01meodpa3oBaTe/IbHbIX OPraHU3ALNMUAX, PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH H MAJIBIX
ropojaax, HeHTPOB 00pPa30BaHMsl €CTECTBEHHO-HAYYHO! M TEXHOJIOTHYECKOM
HanpaBJIeHHOCTel'"

Bo wucnonnenne mynkra 4 IlpaBui mpenocTaBieHUS W paclpenesieHus CyOcuauii w3
dbenepanbHOro OrOJKETa OrOKEeTaM CyOBekToB Poccuiickoit denepanuu Ha copUHAHCHUPOBAHUE
pacxogHBIX 00s3aTeNbCTB CyObekTOB Poccuiickoii @enepaiiuy, BOSHUKAIOMIMX MpPU peau3aliiu
PErHOHANIBHBIX MPOEKTOB, OOECHEUMBAIOIINX JOCTHKEHHE IeJel, MOoKa3aTelel W pe3ylnbTaToB
(denepanabHBIX MPOEKTOB, BXOMSMIMX B COCTaB HAIMOHAIBHOTO IMpoekTta "OOpa3oBaHue", B paMKax
rocyJIapcTBeHHOM nporpammel Poccuiickoit @enepanun "Pa3zButre 006pa3oBanus'", IpUBEICHHBIX B
[Tpunoxkxenun N 5 K rocynapctBeHHOM mporpamme Poccuiickoit ®enepanuu "Pa3Butue
obOpasoBanus", yTBepkAeHHOW mocTtaHoBiieHneM lIpaButennbctBa Poccuiickoit ®denepanuu ot 26
nekalps 2017 r. N 1642:

1. VrtBepauth mpuiaraemble MeToIUWYECKHE PEKOMEHJAUU 10 CO3JaHUI0 U
(YHKIIMOHUPOBAHUIO B 00111€00pa30BaTE/IbHBIX OPraHU3AlMSIX, PACIOIOKEHHBIX B CEJIBCKOMN
MECTHOCTH M MaJbIX TOpoJiaX, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW U TEXHOJOTHYECKOU
HAIPaBJIEHHOCTEH B paMKax PETHOHAJIBHBIX MPOEKTOB, OOECIEUMBAIOIIMUX JOCTUKEHHUE LENEH,
nokasareneii u pesynbrara (enepaibHoro mpoekTta "CoBpemMeHHas ImIKojia" HAlMOHAIBHOTO
npoekta "OOpa3zoBanue";

2. KoHTpoJb 32 HCIIOTHEHUEM HACTOSAIIETO PACOPSKEHUST OCTABIIAIO 33 CO00iA.

T.B.BACUJIbEBA

ITpunoxenue
YTBepkaeHsbl pacniopsbkeHrneM MuHncrepeTBa npocselenus Poceuiickoit @eneparuun - ot 12
ssaBapst 2021 r. Ne P-6

MeToan4yeckue peKOMeHAALMH 110 CO3JAHUI0 U (PDYHKIIMOHMPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AUMAX, PACTOJI0KEHHBIX B CEJIBLCKOI MECTHOCTH M MAJIBIX
ropojaax, HeHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHOI U TeXHOJOTH4eCKOI
HaNpPaBJICHHOCTEM.

1. O01mue moJ10KeHU S

Hacrosmue Meronnyeckne pexoMmeHaauuu (namnee - PexkomeHaaluu) HampaBieHbl Ha
o0ecrieyeHne eTUHBIX OPTaHU3aIMOHHBIX U METOJUYECKUX YCIOBUN CO3IaHUS M OOMIMX MOIXOI0B
K (YHKIIMOHUPOBAHHIO B 0OII€00pa30BaTENbHBIX OpPraHU3aLUAX, PACIOJIOKEHHBIX B CEJIbCKOM
MECTHOCTH M MaJIbIX TOpoJiax, EHTPOB 00Opa30BaHUSI €CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKOU
HanpaBieHHocTell "Touka pocta", B Lenax oOecneueHHs peanusanuu (eaeparbHOro IMPOeKTa
"CoBpemeHHas 1Koa" HalroHaibHOro npoekra "OOpa3oBanue" (ajnee - henepaabHbIil IPOEKT), B
TOM YHCJIe YCTAaHOBJICHHsI TPEOOBaHUM K pe3ysIbTaTaM MCIIOJIb30BaHUs CyOCUIUH U3 (eaepabHOrOo
Oromxera Oromxeram cyOobekToB Poccuiickoit ®denepaunu Ha CO(PUHAHCHPOBAHHME PACXOJHBIX
o0s3aTenbeTB cyobekToB Poccuiickoit deaepanyy, BO3ZHUKAOIMINX MPU PeaTU3allii PETHOHAIBHBIX
IPOEKTOB, OOECIEYMBAIOIINX JOCTIDKCHHE IeNeH, IMokas3areseil M pe3ynabrata (enepalbHOro
npoekTta "B 001eo0pazoBaTeNbHBIX OPraHMU3ALUAX, PACHOJIOKEHHBIX B CEIbCKOH MECTHOCTH U
MaJIbIX TOpOJaX, CO3JaHbl W (PYHKIIMOHUPYIOT IHEHTPHI OOpa3OBaHMs E€CTECTBEHHO-HAYYHOH W
TEXHOJIOTUYECKOM HampaBieHHOCTEel".

[lpuBeneHHbIE B HACTOANMX PeKoMeHAaNusX TpeOOBaHUS SBISIOTCS MUHHMAJIbHBIMH.
OpraHbl UCHOJHUTENBHOW BIAacTH cyObekTOB P® (opraHbl MeCTHOrOo CaMOYMpAaBJICHHUs) HpU
peaMzallud  MEpONpUSITUA 1O Cco3JAaHMI0 U (YHKIMOHMPOBAHHMIO B 0011€00pa30oBaTeNbHbIX
OpraHu3aIMsX, PACIONI0KEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOPOJAax, EHTPOB 00pa30BaHUs
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€CTECTBEHHO-HAY4YHON M TEXHOJOrM4ecKol HampasieHHocTel "Touka pocra" (manee - LleHTphI
"Touka pocra'") BnpaBe oOecredynBaTh TPEOOBAHUS, MPEBBIIIAIONINE YCTAHOBICHHBIC HACTOSIITUMHU
Pexomennanusamu.

Heassmu co3panus llentpoB "Touka pocra" sBIsETCS COBEPIICHCTBOBAHUE YCIOBHM st
MOBBIIIEHUS] KauyecTBa 00pa3oBaHMs B 00II€00pa30BaTENbHBIX OpPraHU3alMAX, PACIOIOKEHHBIX B
CEJIbCKOW MECTHOCTH M MaJIbIX TOPOJaX, PACIIUPEHUS BO3MOXKHOCTEH OOYYaroMIMXCsS B OCBOCHUU
y4eOHBIX IPEAMETOB €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOM HaIpaBlIE€HHOCTEH, MPOrpaMMm
JOTIOTHUTEIILHOTO 00pa30BaHUsI €CTECTBEHHO-HAYYHOU U TEXHUYECKOW HAINPaBICHHOCTEH, a TaKkxke
JUISL TIPAKTHYECKON OTpabOTKH yyeOHOro Marepuana rno y4yeOHsM npenmeram "®@usnka", "Xumus",
"Buonorus".

Lentpst  "Touka  pocra"  oOecrmeynMBarOT  NOBBILIEHHME  OXBaTa  OOYyYaroOIUXCs
0011eo0pa3oBaTeIbHbIX OPraHu3alui, pacol0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOpojax,
nporpaMMaMy OCHOBHOT'O OOIIEr0 M JOMOJHHUTEIHHOrO 00pa3oBaHUsl €CTECTBEHHO-HAYYHOH W
TEXHOJIOTMYECKON HapaBJICHHOCTEH C UCIIOJIb30BAHUEM COBPEMEHHOT0 000PYy10BaHUS.

Opranu3annoOHHO-TEXHUYECKOE, METOAMUECKOE U MH(POPMAITMOHHOE COIPOBOKICHNUE CO3JIAHHS
B cyobektax P® IlentpoB "Touka poctra" ocymectBiser DeaepalbHOE TOCYAapCTBEHHOE
ABTOHOMHOE 00pa3oBaTeiIbHOE yUPEXKIECHHE JTOTOIHUTEIFHOTO MPO(EeCCHOHAIBHOTO 00pa3oBaHuUs
"AkamemMuss peanu3ald  TOCYJapCTBEHHON TMOJUTUKA H  TPOGECCHOHAIBHOTO  Pa3BUTHUS
paboTHUKOB 0Opa3oBanus MuHuctepcTBa npocsenieHuss PO" (nanee - @enepanbHblii oneparop).
Anpec caiita: https://www.apkpro.ru/.
2. llopsiiok co3naHus

Lentpsr "Touka pocta" MOTyT co3maBaThCsi Kak 3a CUET CpelncTB cyOcuauil demepanbHOro

OroKeTa B paMKax peanuzanuu denepanbHoro npoekra "CoBpeMeHHas MIKoia", Tak U B paMKax
UHBIX TMPOTPaMM M MPOEKTOB 3a CYET CPEIACTB OKKETOB CyObekToB P®D, cpencTB MeCTHBIX
OI0)KETOB U BHEOIOKETHBIX HCTOUHUKOB.
Coznanue LlentpoB "Touka pocta" ocymiecTBisieTcss Ha 6a3e 0011e00pa3oBaTENbHBIX OPTaHU3ALINMN,
PAacIOJIOKEHHBIX B CEJILCKOM MECTHOCTH M MallbIX TOPOAAX, IPU 3TOM B IIEPBYIO OYEPEb CO3AaHUE
LentpoB "Touka pocra" peKOMEHAYETCS OCYIIECTBIIATh B OPraHU3alUsIX, TOKA3bIBAIOIINX HU3KUE
00pa3oBaTeIbHbIE PE3YJIbTATHI.

B cnyuae coszmanust Llentpa "Touka pocra" 3a cuer cpenctB cyocuauu u3 QeneparbHOTO
OromxkeTa B pamkax ¢eaepanpbHoro mpoekta "CoBpemenHas 1mkona" cyOwpekT Poccuiickoit
®denepanyy ONpeIesieT:

- OpraH HCIIOJIHUTENbHON BiacTu cyobekTa PD, OTBETCTBEHHBIN 3a pean3aluio MEPONPUATUH 110
co3zlaHuio u obecrieueHo GpyHKmoHupoBanus LlentpoB "Touka pocta" Ha TeppUTOpUHU CYObEKTa
P® (PernonanbHbIi KOOPAUHATOD);

- KOMIUIEKC Mep (JIOpOKHYIO KapTy) MO co3[aHuio U GpyHKIMoHupoBanuio Llentpos "Touka pocra"
cornacHo [Ipunoxxenuto Ne 1 k HacTosimum Pexomenaarusm.

KomMrekcoMm Mep npu3HaeTcs I1aH MEPONIPUATHI Ha OUEPENHOM TOA U JIBYXJIETHUN IIJIaHOBBII
nepuoj, MNpeaycCMaTpUBAIOIIMKA MEpONpUATUS IO CO3AaHHMI0 M (YHKIUMOHHMpoBaHMIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEpPONPUSTHSI, HAIIPaBJIEHHBIE Ha co3/laHue U oTKpeITHe L{enTpoB "Touka pocra";

MEpONpHUATHs, HalpaBlieHHble Ha obecneueHue ¢yHkuuoHupoBaHus lLlentpoB "Touka pocra";
MEPONPUITHS 1O MOBBILIEHUIO MPOo(decCHOHaIbHOr0 MactepcTBa paboTHuUKOB LlentpoB "Touxa
pocrta"; MepompuATHsS IO KOHTPOJIIO JOCTHKEHUS MHUHUMAJIBHBIX II0Ka3aTelleldl CO3JaHUsS H
¢yukuuonuposanus Llentpos "Touka pocra”.

PernonanpHelli KOOPAMHATOP B COOTBETCTBUM CO CPOKAMHU, YCTAHOBIIEHHBIMU B IIpuinosxenun
Ne 1 k PekoMmeHtaniusim, yTBEpKIaeT:

- JIOJDKHOCTHOE JIMII0O B COCTaBE€ PETHOHAIBHOIO BEIOMCTBEHHOI'O IPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u pynkmnuonupoBanue Llentpor "Touka pocra'";

- IIepedeHb 0Ka3aTesIell U MHANKATOPOB, COOTBETCTBYIOIIMX MPUBEACHHBIM B [Ipunoxenun Ne 2
HacToSIUM PekoMeHmanusaM, X 3HaYCHHI,



- TepedeHb 001e00pa3oBaTEeIbHBIX OpPraHU3alMH, PACHOJOXKEHHBIX B CEIBCKOH MECTHOCTH M
MaJbIX TOpojax, Ha 0a3e KOTOpBIX IiaHupyetrcs co3manue Ilentpo "Touka pocra" (mo dopwme,
npecraBieHHoi B [Ipunoxenun Ne 3);

- tunoBoe llonmoxkenue o IleHTpe oOpa3oBaHMsI €CTECTBEHHO-HAYYHOHW U TEXHOJIOTHYECKON
HanpasieHHoctel "Touka pocra" (ITpunoxenue Ne 4).

Coznanne nentpa "Touka pocta" Ha 6a3e oOmeoOpa3oBaTeIbHON OpPraHM3AIMU JTONYCKAETCs Kak
IyTEeM BBIZCICHHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TOpa3aesieHusi 001eo0pa3oBaTeaIbHON
OpraHu3aIy, Tak U 6e3 BbIICICHUS.

O6meo0Opa3oBareibHas OpraHU3alus U3/1aeT JIOKAJbHBIA HOPMATUBHBIM aKT O HAa3HAUYCHUU
pykoBoautens llentpa "Touka pocrta" (KypaTropa, OTBETCTBEHHOTO 3a (DYHKIIMOHHMPOBAHHE H
pa3BUTHE), a TaKkKe O co3gaHuM LeHTpa "Touka pocra" W YTBEpPXKIECHUU IOJOKEHUS O
nearenbHocTH Lentpa "Touka pocra'.

PernonanpHbIil KOOpAMHATOP HE Mo3aHEe AHA OTKpbITUsA LlenTpa "Touka pocta" obecrneunBaer
pa3MelleHne B crenuanbHO co3mgaHHoM pasnene "llentp "Touka pocrta" odummanbpHOro caiita
o0mieo0pa3oBaTebHOM  OpraHu3alMid B MH()OPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHOH  CEeTH
"Untepuer" undopmaruu o coznanuu u hyakuuonupoBanuu Llentpa "Touka pocra", B TOM uncie
uHpopManuu 00 o0Opa3oBaTeNbHBIX MporpamMmax, obopymoBanuu llertpa "Touka pocta",
IUTAHUPYEMOM DPEXUME 3aHATUNH OOydarolIuXcsl, MJIAHUPYEMBIX MEpONpUATHUAX. B co3gaHHOM
pazzaene ouIuaIEHOTO caiiTa 00pa30BaTEIbHON OpraHU3aIMK TAKXKE Pa3MeniaeTcss HHPOopManus o
HalMoHAIBHOM TIpoekTe "OOpa3oBanue" (B TOM 4YHCIIC JIOTOTHII), aJIpeC CalTa M O(UIIHAIbHAS
cuMBOJMKa Munncrepersa npocsenienus PO.

Pernonanpubiii koopauHatop obecrneunBaeT uHbopMupoBanue denepanbHOro omeparopa B
ciydae co3maHus Ha Tepputopuu cyobpekta PO [entpos "Touka pocTa" B paMKax WHBIX TPOrpaMM
U TPOEKTOB, HE OTHOCSIIMXCS K peanusauuud ¢eaepanbHoro mnpoekrta "CoBpeMeHHas mikona"
HalMOHAIBHOTO mpoekta "OOpa3oBanue", 3a cueT CpeAcTB OIOKETOB CyObekToB PD u (umm)
CPEICTB MECTHBIX OIO/DKETOB U (MJIM) BHEOIOHKETHBIX MCTOYHMKOB, a TaK)KE HAMpaBiCHHE Ha
cornacoBanne denepaabHOMY OINEpPaTOpy KOHIENIWU CO3AaHUS W (YHKIMOHHPOBAHUS TAKHUX
[lenTpos.

3. TpeGoBaHus K IOMelIeHUAM, KOMILIEKTOBAHUIO 000pPy10BaHHEM,
PacXOJIHBIMH MaTepUAJIaAMHU, CPEeACTBAMH 00y4YeHUs] U BOCIUTAHUSA

Co3nanne uentpa "Touka pocra"  mpenmosiaraeT — pa3BuUTHE — 00pa30BaTENbHOM
UH(ppacTpyKTypsl 0011e00pa30BaTEILHON OpraHU3alii, B TOM YHCIIE €€ OCHAILEHUE:
- 00opyaoBaHMEM, CpeICTBaMM OOy4YeHHs M BOCHHUTAHUSA JUI M3ydeHHs (B TOM 4HCIe
HKCIIEPUMEHTAIILHOTO) TPEIMETOB, KYPCOB, JUCHMIUIMH (MOIYJE) eCTeCTBEHHO-HAYyYHOU
HAIpaBJIEHHOCTH W  TEXHOJOTMYECKOM  HANpPaBIEHHOCTEH IMpU  pealu3alid  OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOrPaMM M JOTOJIHUTEIBHBIX 00111€00pa30oBaTeNbHbBIX MPOrpaMM, B TOM
qucie Ui paclIupeHus cojiepkanus yueOHbIX npeameToB "duzuka”, "Xumus", "buonorus";
- o0opynoBaHUEM, CpeiCTBaMH OOyY€HHUS U BOCIUTAHUS JUIsI U3YYEHUS OCHOB POOOTOTEXHUKH,
MEXAHUKH, MEXAaTPOHMKH, OCBOEHHUS OCHOB IPOrpaMMHMpOBAHMS, pEATU3ALUA IPOrpamMm
JIOTIOTHUTEIILHOTO 00pa30BaHUs TEXHUYECKOW U €CTECTBEHHO-HAYYHON HalpaBlIe€HHOCTEH U T.1.
- KOMIBIOTEPHBIM M HHBIM 00OPYOBaHUEM.

[lepeueHp, MHUHUMaNbHO HEOOXOAMMBIE (PYHKLIHMOHAJIbHbIE W TEXHUYECKHE TpeOOBaHUS U
MUHHMAaJIbHOE KOJMYECTBO OOOpPYNOBaHMs, pPACXOJHBIX MAaTEpUaANOB, CpPEACTB OOy4eHUs U
BocniuTaHus g ocHauleHus LlentpoB "Touka pocra" (mamee - HHPPACTPYKTYpHBIH JIUCT),
orpenensoTcs PernoHaabHbBIM KOOpAMHATOPOM C yueToM llpumepHoro mepedyns oOopyaoBaHus,
pPacXoJHBIX MaTepHalioB, CPEACTB OOyYeHHs M BOCIUTAHHUS i1 CO3JaHUs U oOecnedyeHus
(YHKIMOHUPOBAHUS  IIEHTPOB  OOpa30BaHMs  €CTECTBEHHO-HAyYHOH M TEXHOJIOTHYECKOH
HarmpaBieHHOCTH "Touka pocrta" B 0011€00pa30BaTeIbHBIX OpPTaHU3ANMIX, PACIOJIOKEHHBIX B
CeJIbCKOM MecTHOocTH UM Manblx ropojax (Ilpunoxxenme N 6), HNpUMEPHOTO THUIIOBOTO
UH(QPacCTpyKTYypHOro JHCTa, ompenenseMoro @denepaqbHbIM ONEPATOPOM, M  HACTOSIIHUX
Pexomennanuii.



B pamkax ocHamenus —oO0meoOpa3oBaTeNbHBIX — OpraHu3alMii  1pu  (OPMHUPOBAHUHU
uH(ppacTpyKTypHOTO JHCcTa CyOBeKT P@ BmpaBe BHIOpaTh CTAaHAAPTHBIA WU TPOPUITHHBINA
KOMIUIEKT O0OpYyIOBaHUs, MPEACTABICHHBII B MPHUMEPHOM IEpEeYHE O0OPYAOBAaHUS, PACXOIHBIX
MaTepHayioB, CPEACTB OOydYeHHMs M BoOcCIUTaHus il ocHamieHuss LlenTtpoB "Touka pocta"
(ITpunoxenne N 6). sl MaJOKOMILIEKTHBIX 00IIe00pa30BaTEbHBIX Opranm3anuii <1> o0bem
€MHMUII Cpe/ICTB 00yUeHHUs U BOCIIUTAaHUS (DOPMUPYETCS B MEHBIIIEM KOJIHYECTBE.

[TpodunpHBI KOMIUIEKT O0OpYIOBaHHS MOXET OBITh BBIOpaH i 00IMIE00pa30BaTEIbHBIX
opraHu3aIii, UMEIOIIMX Ha MOMEHT co3/lanus 1eHTpa "Touka pocta" HaboOp cpencTB 00ydeHUs U
BOCIIUTaHMsI, TOKPHIBAIOLINI CBOMMH (DYHKIIMOHAJIBHBIMU BO3MOXKHOCTSMHU 0a30BbIe OTPEOHOCTH
Npy U3ydeHuu npeameroB "Ouzuka", "Xumusa" u "buonorus".

[IpodunbHbli  KOMIUIEKT oOoOpynoBaHusi oOecreunBaeT dS(PGEKTUBHOE IOCTHIKEHHE
00pa3oBaTeNbHbIX PE3yJbTATOB OOYYAIOMIMMKCS 10 MporpaMMaM eCTeCTBEHHO-HAyYHOU H
TEXHOJIOTUYECKON  HANpaBICHHOCTEH, BO3MOXKHOCTb YIUIYOJCHHOTO HM3YyYEHHS OTIEJbHBIX
IpEeIMETOB, B TOM 4Hucie AJi1 GOPMHUPOBAHUS H300pETATENHCKOT0, KPEaTUBHOTIO, KPUTHUECKOTO
MBILICHHS, Pa3BUTHS (PYHKIIMOHAILHOW IPaMOTHOCTH Y 00YYaroIuXcs, B TOM YUCIIE€ €CTECTBEHHO-
Hay4YHON U MaTeMaTU4YECKOM.

[Ipu ¢dopmupoBanuM HUHPPACTPYKTYPHOTO JHCTa U3 NPOPHIBHOTO KOMIUIEKTa B
00s3aTeNbHOM MOPsIIKE 00ecTieunBaeTcsl BEIOOp CpeicTB 00YUEeHHsI U BOCITUTAHHS HE MEHEe YeM I10
TpeMm yueOHbIM npeameram ("dusuka", "Xumus", "buonorus") 1 KOMIbIOTEpHOro 000PYAOBAHHUS.
OcTaBumecs 1Mo UToraM OmNpe/esieHns 00513aTENbHOr0 000PYA0BaHUS CPEACTBA, IPEAYCMOTPEHHBIE
st ocHanieHust Llentpa "Touka pocta", pacmpenensitorcs Ha MPUOOPETEHHUE AOMOTHUTEIHHOTO
000py/lOBaHUs, BXOJAIIETO B TMEpeYeHb OOOpPYIOBAaHUS, PACXOJIHBIX MaTEpHaliOB, CPEICTB
o0ydyeHuss W Bocnutanus npodunsHoro komiviekra ([Ipunoxkenne N 6 K METOIUYECKUM
PEKOMEHIAITUSIM).

OOpazoBatenbHble OpraHU3alUy, Ha 0a3e KOTOPBIX CO3AA0TCS U (YHKIUOHUPYIOT LleHTphI
"Touka pocra", OOMKHBI COOTBETCTBOBATh JCWCTBYIOUIMM TpPEOOBAHMUSIM K YCTPOHCTBY,
CONCPKAHMI0O W OpraHM3aluu peXuMa paboThl 00pa3oBaTENbHBIX OpraHW3alMid W WHBIM
HOPMATHUBHBIM TPABOBBIM aKTaM, OINPEACNSIONIMM TpeOOBaHHUS K OpraHu3aluu oOIero u
JIOTIOJTHUTEILHOTO 00pa30BaHUs JCTEH.

[Tomemenust (GyHKIMOHANBHBIE 30HBI, B TOM 4YHUCIE Yy4yeOHble KaOMHETHbl (PU3MKU, XUMHH,
ouonorun) Llentpa "Touka pocta" pekomMeHayeTCs pacnoyiaraTh B Mpeesiax 0JHOTO0 31aHHS.

ITpoexTupoBanue, 30HMpoBanue nomereHuit Lientpos "Touka pocta" u onpexaeneHue Au3aiiH-
pELIeHNH OCYLIECTBIISIETCA C YYETOM PYKOBOJCTBA IO NMPOEKTHUPOBaHUIO LeHTpoB "Touka pocra',
YTBEPXKIaeMOro (eepaibHbIM OIepaTOPOM.

[Ipu mpoexktupoBanuu, 30HMpoBaHuK nomenieHui Llentpos "Touka pocra" cienyer yduThIBaTh
0Cc00EHHOCTH 000PYI0BAaHU, PACXOIHBIX MAaTEPUANIOB, CPEICTB 00YyUEHHs U BOCIIMTAHUS, KOTOPBIM
Oynet obecrieunBaThCsi 0Opa3oBaTeNbHAs OPTaHU3AIA.

4. Opranusanus o0pa3oBaTeIbHOM AeATeIbHOCTH

OOpazoBarenbHasi JeATelbHOCTh Ha 0Oa3ze HeHTpoB '"Touka pocta" oOcCyIIecTBIAsSETCS IO
00pa3oBaTebHBIM MPOrpaMMaM OOILEro U JOMOJHUTEILHOIO 00pa30BaHMs.

TpeGoBanust K ¢opmary oOpraHu3aluu o0pa3oBaTEIbHON JIESITEIIBHOCTH  PETYIUPYIOTCS
HACTOSIIMMHU PexoMeHaalusIMil U MHBIMH MH(GOPMALMOHHBIMM U METOAMYECKMMH MaTepHuaIaMu
®denepaabHOro oneparopa.

Hanpasnenus peannsyembix ¢ UCIoIb30BaHHEM pecypcoB LlenTpor "Touka pocra" mporpamm
OTIPENENAIOTCS B COOTBETCTBHM C METOAMYECKUMH MaTepHallaMH W PEKOMEHIAIHsIMH,
YCTaHABJIMBAEMBIMU U aKTyaIH3UpyeMbIMu DeniepaabHbIM OIIEPATOPOM.

Ha 0a3e nentpoB "Touka pocta" obecrneunBaercs peanu3anusi 00pa30BaTEIbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTMUECKOW HAIPaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHO/IAaTENbCTBA B cpepe oOpa3zoBaHUs U ¢ yueToM pekoMeHaanuii denepanbHOro
omneparopa. B o0s3arensHOM nopsiake Ha 0asze meHTpoB "Touka pocra" obecrieunBaeTcsi OCBOCHUE



oOyuarormumucs y4eOHbIX mnpeameroB "dwusuka", "Xumus", "buomorus" ¢ HCHOIB30BaHUEM
npuoOpeTaeMoro o00pyaI0BaHHUs, PACXOJHBIX MAaTEPHAIIOB, CPEACTB OOYUCHHS M BOCITUTAHUS.

He w™enee 1/3 oObemMa BHEYpOUHOW JEATEIBHOCTH OOYYAIOUIMXCS JIOJDKHO  OBITh

OpUEHTUPOBAHO Ha MOJIEP’KaHUE €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HampaBlieHHOCTEH
00pa30BaTeNbHBIX MPOrpaMM, IPU STOM 00BEM MPOrpaMM €CTECTBEHHO-HAYYHON HANPaBICHHOCTU
HE MOXeT cocTaBiaTh MeHee 20% oT obmero oObeMa BHEYPOUHOU JACSTEIbHOCTH.
OOpa3oBarenbHble NPOrpaMMbl 110 JIPYI'MM HAINpaBICHHOCTSM IpU HAJIWYUM BO3MOXHOCTHU
PEKOMEHYETCS INIAaHUPOBATh C UCIIOJIb30BaHuEeM pecypcoB LlenTpoB "Touka pocra'.
Pazpabotka pabouux mporpamm mo mnpeameram "@usuka", "Xwumusa"', "buonorus", ydeOHBIM
npeIMeTaM €CTeCTBEHHO-HAy4YHON M TEXHOJOTMYECKOW HampaBlIEHHOCTEH H3 4YacTu y4eOHOro
wiaHa, (GOpMHpPYEeMOW YYacTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUH, MpPOrpaMM BHEYPOUHOMH
NESATENIbHOCTH W JIOMOJHUTENILHOTO 00pa3oBaHUSl OCYIIECTBISIETCST 0011e00pa3oBaTeIbHBIMU
OpraHM3alUsIMH, B KOTOpBIX co3daroTcsl LeHTphrl "Touka pocra", caMOCTOATENBHO C YYETOM
METOJUYECKMX MaTepualioB M  pekoMeHganuii @DenepanbHoro omneparopa. Peanmzanus
0o0pa3oBaTeNbHbIX  NPOTrPaMM  JIOINOJHUTEIBHOTO  00pa3oBaHUS B MaJOKOMIUIEKTHBIX
o01ieo0pa3oBaTeIbHbIX  OpraHM3alMsIX OCYLIECTBIAETCS MPU HAIWYUM Y OpraHu3aluu
COOTBETCTBYIOIMX YyCIOBUM. JlJii MajOKOMIUIEKTHBIX OO0II€00pa30BaTE/IbHBIX OpraHu3aluil
JIOTTYCKAeTCsl OTCYTCTBHE JIMIEH3UN HA JOIMOJHUTEIBHOE 00pa30BaHKUE U PeAIU3yEeMBIX MPOrpaMm
JIOTIOJTHUTEIIBHOTO 00pa30BaHMS.

PekoMenaanuu mo MCIOJIB30BAHHUIO CTAaHAAPTHOTO KoMmIuiekTa obopynoBanus Llentpa "Touka
pocTa" mpu pearn3anuu MporpaMM €CTECTBEHHO-HAYYHON U TEXHOJOTHYECKON HAMpaBIICHHOCTEH
onpeneneHsl B [Ipunoxennu N 5 .

Metoanyeckre MarepHuaibl, pa3padOTKM W HWHBIE MaTepHajbl IO BOMPOCAM HCIOJIb30BAHUS
npoQUIBLHOTO  KOMIUIEKTa  00OpYyAOBaHMS  pa3pabaThIBAIOTCS,  AKTyaIM3HPYIOTCS U
pacnpocTpansitorcs DenepalibHBIM ONEPATOPOM, B TOM YHUCIE C NPUMEHEHHUEM COBPEMEHHBIX
Meara UHCTPYMEHTOB (BUIC0, BEOMHAp, MYOJIUKAIIHH).
®denepalibHbIM OIIEPATOPOM Ha PETYISIPHOM OCHOBE 00OeCIeuynuBaeTCs IPOBEIEHNE METOIUYECKUX U
o0y4aromux MEpONpUATHH MO BOMPOCAM OpraHU3alMu 00pazoBaTesNbHOrO mporecca B LleHTpax
"Touka pocra" ¢ MpUMEHEHHEM NMPO(UIHHOTO KOMILJIEKTa 000pyIOBaHHS, OKa3aHHUE METOIUIECKOM
MIOMOIIH TIPH pa3paboTKe yueOHBIX MAaTepPHANIOB, 3a/laHU JIJIsi COBEPIICHCTBOBAHUS MPAKTUYECKON
MOJATOTOBKM O0ydYaromMXcs MO Y4YeOHbIM TIpeaMeTaM, KypcaM BHEYPOUHOH JesITebHOCTH,
JIOTIOJTHUTEIBHOTO 00pa3oBaHMs JeTel.

[legarornyeckue paOOTHUKH, OCYHIECTBISAIOIIME JeATeNbHOCT, Ha 0Oaze LlenTpoB "Touka
pocta" ¢ HOpUMEHEHHEM MpO(QUIBHOTO KOMIUIEKTa OO0OpYHOBaHMs, MNPOXOIAT OO0ydeHHe IO
porpaMMaM JIONOJIHUTEIBHOTO MpoecCHOHAaIbHOTO oOpa3zoBaHus u3 denepalbHOTO peecTpa
nporpamm JIITO. IoBeimeHne KBaTH(PHUKAIUU MEIArOTHUYECKUX PaOOTHUKOB OCYIIIECTBISETCS HE
peke 0IHOTO pasa B TPH roja.

S. Opranu3anoOHHO-METOAUYECKOE CONPOBOKAECHHE H HCII0Ib30BaHUe
HHOM CO3JaHHOH B paMKaX peaju3aliy HAIHOHAJIBLHOI0 IIPOEKTA
"O0pa3oBanue' MHPPACTPYKTYPHI

B 1mensax koMmiekcHOro comnpoBoxaeHus aearenbHoctu llentpoB "Touka" ®epepanbHbIM
OlepaTopoM 00eCHeunBaeTCsl OCYLIECTBICHHE NyONMKaMid UM OOHOBJIEHUS METOAMYECKHX
MaTepuasoB, BKIIOYAIOUIMX Y4E€OHO-METOAUYECKHE MaTephaibl (MHCTPYKLIUHU, METOAUYECKHe
nocoOusi, nH(GOPMAIIMOHHbIE MaTepHalIbl, MEPEUHU PEKOMEHIYEMBIX JUTEPATypPHBIX MCTOUYHUKOB,
BUJICOMAaTEpHaIIbl U JIp.), a TAK)Ke MaTepuaibl 0 UTOTaM MPoBeieHUsI Meponpusituii deaepanbHOro
oreparopa (BeOHMHApHI, CEMUHAPBI, KOH(PEPEHIINHU, COBEILIAHUS U JIp.).

Jnst memarornueckux paboTHukoB llenTpoB "Touka pocta" @DenepalbHBIM OMEPATOPOM
o0ecrieynBaeTcsi TMPOBEJCHHE TEMaTHUYECKUX BEOMHApOB U 00pa3oBaTENbHBIX MEPONPHUSTHH,
HAIpaBJIEHHBIX Ha pa3bsCHEHHE BONPOCOB pealin3allud 00pa3oBaTeNIbHBIX IporpaMMm Ha 0Oasze
[lertpoB "Touka pocta" ¢ mpuMeHEeHHEM TPOPHILHOIO KOMILIEKTa 000py10BaHHUS.



st PernoHanbHBIX KOOPAMHATOPOB M PyKOBOASIMX paboTHUKOB LlenTpoB "Touka pocra'
®enepalibHbII onepaTop oOecreurnBaeT NPOBEACHUE TeEMaTUUECKUX BeOWHAPOB, HAMPABICHHBIX Ha
JIOTIOJIHUTEIIBHOE PA3bCHEHUE BOIPOCOB, OTHOCSILMXCS K MCIOJIHEHHUIO KOMIUIEKCOB MeEp
(TOpPOXKHBIX KapT) Mo co3aanuio U (pyHknuonupoBanuro LlenTtpor "Touka pocta, MOCTHIKEHHIO
YCTAHOBJICHHBIX TOKa3aresell (hyHKIMOHHUPOBAHUSA, WCIOJIH30BAHMIO MHOW CO3JaHHON B paMKax
peanu3anuy HalMOHAIBHOTO TpoekTa "O6pa3oBanue" HHOPACTPYKTYPHI.

B wmemsax a¢¢exkTHBHON  OpraHU3allMOHHO-METOJUYECKOW  TOJICPKKH  CO3JMaHUS |
dbyakuuonupoBanus Llentpos "Touka pocra" Ha TeppuTopun cyobekToB PO PernonanbabeiM
KOOpJIMHATOPOM 00eCIeunBaeTCs BOBJICUEHUE ACTCKHX TexHomapkoB "KBaHTopuym", IIEHTPOB
nudpoBoro odbpazoBanus aerei "IT-ky0", KIHOUYEBBIX LEHTPOB IOMOJHUTEIHHOTO OOpa30BaHUS
"JloM Hay4yHOU Kosutabopanuu" B AestenbHOCTh LlenTpoB "Touka pocta" B cienyromux ¢popmaTax:
1. IlpoBeneHre COBMECTHBIX MEPONPHUATHI [UIsi 0OYy4aroIIUXCS M MEAarorndeckux pabOTHHKOB
o0mieo0pa3oBaTenbHBIX OpraHu3anuii, Ha 0a3e KoTopbix cosnatorcs llentpsr "Touka pocra”
(oOyyaroriyie ceMMHaphl U MacTep-KJIacchl 10 BOIPOCAM HCIOJIB30BaHUS 000pYyI0BaHUS, CPEICTB
OoOy4yeHHsT M  BOCIMTAHHs, METOIMYECKHE MEpONpHATHS MO BOIpocaM  pa3paboTKH,
COBEpUICHCTBOBAHUSA M BHEAPEHUS MPOTrpaMM JOMOJHUTEIBHOIO 00pa30BaHUSl €CTECTBEHHO-
HAay4HOM M TEXHHYECKOW HANPABICHHOCTH, OpPraHM3alMd BHEYPOUHOM  JEATEIbHOCTH
00y4aromuxcs; MHANBUAYaIbHbIE KOHCYIbTAIIMU JIJIS IEJarornyecKux padOTHUKOB, B TOM YHUCIIE B
peXUMe OHJIalH; 3aHATUS IPOEKTHOM JESATEIbHOCTbIO; KOHKYPCHBIE M COPEBHOBATEJIbHBIE
MEPONPUSITHS ISl IeTeH U 1p.).

2. Opranuzanus ¥ y9acTUe B PETHMOHAIBHBIX U MEXPETHOHATBHBIX KOH(EpEeHIUIX, (eCcTUBAIIX,
dopymax mo oOMeHy ONBITOM PaOOTHI HA BHICOKOOCHAICHHBIX YYCHHKO-MECTaxX, B TOM YHUCIE I10
peanuzanuu npeaMeTHsix obnacrel "EcrecTBeHHO-Hay4Hble mpenMeThl”, "EcrecTBeHHbIE HayKu'",
"Matemaruka u uadopmaruka", "Ob61ecTBo3HaHue U ecrectBo3Hanue", "TexHomorus

3. YdacTue pernoHaJbHBIX KOOPAMHATOPOB, npexacraButencii LlenTpoB "Touka pocta" m WHBIX
HEHTPOB, (YHKIMOHUPYIOIIUX Ha Teppuropun cyowrekra PD, B Mepompusatusx dDenepanbHOro
omepatopa. ['paduk mMeponpusiTHii, KBOTHI YYacTHs, COJEpKaHUE M TEXHOJIOTUU IPOBEICHUS
MEpOINpUATHI 10BOAATCA PenepanbHbIM ONEpaTOPOM JOMOJHUTEIBHO.

4. OpraHuzanusi ¥ y4acThue€ B MPOBEACHUM HHPOPMAIMOHHBIX KaMIaHUW MO TOMYJISpU3aALNU
HaIMoHaJIbHOTO MpoekTa "Obpa3zoBanue" Ha TeppuTopuu cyobekToB PD, B ToM uucie coObITHIX,
IPOBOAMMBIX JUIsl KOHCYJIbTAallMOHHOTO COIPOBOXKJEHUS POJUTENeH (3aKOHHBIX IMPEICTaBUTENIEH)
0o0ydJaromuxcsi O BO3MOXHOCTAX JJsi Pa3BUTHS CIIOCOOHOCTEH U TaJaHTOB UX JETEeH,
npohecCHOHATBHOM OPUEHTAlMU M YCIEIIHOTO OCBOEHUSI OCHOBHBIX 00pa30BaTENbHBIX IPOrpaMMm
o011ero o0pa3oBaHus.

5. Pa3pabGoTka, yTBepkIeHHE W pealu3alusi CETEBBIX O00pa30oBaTEIBHBIX MPOTpPaMM C
MCIIOJIb30BaHNUEM BBICOKOOCHAIIIEHHBIX YYEHUKO-MECT, CO3JaHHBIX B cyOnekre PD B pamkax
HallMOHAIBHOTO MpoekTa "Obpa3oBanue",

6. BoBneuenne obyyaromuxcst o01eo0pa3oBaTesIbHBIX OpraHu3alui, Ha 6a3e KOTOPBIX CO3JAI0TCs
u ¢(ynkumonupyrot ILlentpsr "Touka pocrta", B pazniuuyHble (QOPMBI CONPOBOXKIEHUS U
HACTaBHUYECTBA C  HCIOJIB30BaHHWEM  KAJPOBBIX PECypcoB, obecrmeunBalomux  pabdoTy
BBICOKOOCHAIIIEHHBIX YUYEHHUKO-MECT, CO3/JIaHHBIX B cyOBbekTe Poccuiickoit denepanuu B paMkax
Hal[MOHaJbHOTO TpoekTta "OOpazoBaHue" ¢ y4eTOM METOAONOTUU  (LIETIEBOM  MOJIEIH)
HacCTaBHUYECTBAa OOyyarolmuxcs JJis OpraHu3alMif, OCYIIECTBISIONUX 00pa3oBaTENIbHYIO
JIEeSTeNIbHOCTh M0 001eo0pa3oBaTeNbHbIM, JOMOJHUTENBHBIM  0011e00pa3oBaTeNbHBIM U
porpaMMaM CpegHero npodeccCuoHaIbHOr0 00pa3oBaHus, B TOM YHUCIIE C IPUMEHEHHUEM JIYUIINX
MPAKTUK 0OMEHA OIBITOM MEXY 00yJarOIIMHUCS.

[Tenarornyeckue padotauku LlentpoB "Touka pocTta" obecneuynBarOT ydacThue oOyJaronuxcs B
MEpONPUATHSIX  JETCKUX TexHomapkoB "KBaHtopuym" C  yJaleHHBIM  HCIOJIb30BAaHUEM
000py/0BaHus, CPEACTB O0YUEHHS] U BOCIIUTAHMSI, a TaKKe MPUHUMAIOT Y4acTHE B OPTaHHU3yEMBIX
UMH CEeMHHapax Mo JeMOHCTpauuu 3(G(EKTUBHOTO OMNbITa peanu3anud 00pa3oBaTeNbHBIX
€CTECTBCHHO-HAyYHOM, TEXHOJOTMYECKOM M  WHBIX  HANpPABJICHHOCTEH  CpPeIM  HHBIX
0011e00pa3oBaTeIbHBIX OPTaHU3AINN, PACTIONIOKEHHBIX HA TepPUTOpHH cyOhekTa PO.



HNudopmanus 06 yuactuu Lentpos "Touka pocta" B MeponpusTHsx Hamnpasisercss OenepanbHOMY
OIIEpaTopy B PAMKAX €KEKBAPTaIbHOIO MOHUTOPUHTA.

6. TpedoBanus k punancosomy odecnedenuro Llenrpos "Touka pocra"

dunancoBoe obecrieuenue GpyHkiuonupoanusi Llentpos "Touka pocra" BKIIOUYAET 3aTpaThl B
cooTBeTcTBUU ¢ OOmUMU TpeOOBaHUSMHU K OIPEACICHUI0 HOPMATHUBHBIX 3aTpaT Ha OKa3aHUE
rOCy/IapCTBEHHBIX (MYHULMINAIBHBIX) YCIYr B cdepe AOMIKOIBHOTO0, HAauyalbHOIO OOILEero,
OCHOBHOTO  O0IIero, CpegHero oO0mIero, cpeaHero mpodecCHOHATLHOTO  00pa30BaHUS,
JOTIOTHUTEIIBHOTO 00pa3oBaHMsl JAETed M B3POCIHBIX, JOMOJIHUTEIBHOIO MNPOPECCHOHATHHOIO
0o0pa3oBaHus ISl JIMI, UMEIOIUX WIA HOJYYaIUX CpeaHee MpodeccroHaIbHOe 00pa3oBaHHUE,
po¢)eCCHOHAIBHOTO O00y4YeHHMsI, TPUMEHSEMBIMU TPU pacueTe oO0bema cyOcuanu Ha (PUHAHCOBOE
oOecrieueHUE BBIMIOJIHEHHUS TOCYJApPCTBEHHOTO (MYHHMIMOAJIBHOTO) 3aJlaHds Ha OKa3aHHe
rOCYIapCTBEHHBIX  (MYyHUIMNAIbHBIX) ycAyr (BBIIOJIHEHHWE  paldOT)  ToOCyAapCTBEHHBIM
(MyHULIMIIAJIIBHBIM) YUPEXKJIEHUEM, YTBEP)KICHHBIMU NpuKazoM MuHnpocsemenus Poccun ot 20
HOs10pst 2018 1. N 235 1 BKIIFOYAOIIMMH B TOM YHCIIE:

- OoIjary Tpylda T[eJarorudeckux  pabOTHUKOB  00mIeoOpa3oBaTeIbHON  OpraHu3alluu,
obecneunBaromux ¢ynkimonuponanue Llentpos "Touka pocra";

- IpUOOpETEHNE TOCTATOYHOI'O 00bEMa OCHOBHBIX CPEJCTB U MAaTEPUAIILHBIX 3al1acOB, B TOM YHCJIE
PacXO/JHBIX MaTepHaloB, JUIsl OOECeueHusl peaau3alnuu 00pa30BaTeIbHBIX MPOrpaMM B 00bEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peanin3aliuu o0pa3oBaTeIbHOTO MPOoIiecca;

- obecrieueHne TEKylIeH AeaTeabHOCTH O00IIe00pa3oBaTeIbHOM OpraHU3aluu MO 00ECIeYeHHIO
00pa30BaTeNbHOTO MpoIiecca.

IIpu ¢opmupoBanun Oromxera cyobekta PD (MecTHOro Oromkera) Ha OYepedHOW TOJ H
MJIAHOBBIM TMEPUOJ HEOOXOAMMO TMPEAYyCMaTpuBaTh OIOJDKETHBIE AaCCUTHOBAaHUS B 00bEMe,
HeoOxoqumoM st puHaHcoBoro oOecrneueHus: pynkuunonupoBanusi LlentpoB "Touka pocrta", B
TOM YHCJIE C YYETOM COOTBETCTBYIOIIEH MHACKCAINY.

7. 3aka10unTeIbHbIE MOJ0KEHHS

[Ipu peanuzanuu MeponpusTUi B Henix co3fanus u Gpynkiumonuposanus Llentpos "Touka
pocta" cyObekt P®  obOecrneunBaer  coOmrofeHHe — TpeOOBaHM  AHTUMOHOIIOJIBHOTO
3aKOHOJATENLCTBA U 3aKOHOATENbCTBA O KOHTPAKTHOM cUCTEME B c(epe 3aKyrnoK TOBapoB, padoT,
ycayr Juis 00ecledeHUsl roCyJapCTBEHHBIX M MYHUIMNAIBHBIX HY)XJ, B TOM YHCIE B YacTH
oOecrieueHHs TOBBIMICHUS] 3(P(GEKTUBHOCTH, UCKIIOYEHHS OrPaHUYEHHsS] Kpyra IOCTABILIMKOB M
MOCTaBJIIEMOTO0  O0OPYAOBAaHMS, TOBBILIEHUS PE3YJIbTATUBHOCTH OCYLIECTBICHHUS 3aKyIOK,
oOecrnievyeHus Mpo3pavyHOCTH, MPEAOTBPAIIEHUS KOPPYIIUU U APYTUX 3JI0YIOTPEOICHUH.

ITpu ocymectBnennn cyobekramu P® 3akynok ToBapoB, paboT, yCIyr ¢ LEIbI0 MPUOOPETEHHS
000py/0BaHus, PACXOJHBIX MaTepUasoB, CPEJICTB OOy4E€HHS W BOCHHUTAHMS B LENSAX CO3JaHUS
IlentpoB "Touka pocra" 3a cuer cyocuauu u3 ¢enepaibHoro Orw/pkera OrpkeTaM cyobekToB PO
Ha cO()MHAHCUPOBAHUE PACXOIHBIX 0053aTeNbCTB CyObeKTOB PD:

- obecneunBaeTcs LEHTpAIM3alUs 3aKYNOK B IOPSJKE, ONpPENCIEHHOM IYHKTOM 7 cTaTbu 26
®enepanbHOro 3akoHa "O KOHTPAKTHOW CHUCTEME B cdepe 3aKyIloK, TOBApOB, pabOT, yCIyr Ijs
o0ecreyeHns ToCyJapCTBEHHBIX U MyHULIMIIAIIBHBIX HYX'";

- IPUMEHSETCS HallMOHAJIbHBIN PEKUM B COOTBETCTBUU € TpeboBaHUsAMU cTaThu 14 DenepaibHOTO
3akoHa ot 5 ampenst 2013 r. N 44-@3 "O kOHTpakTHOU cucTeMe B cdepe 3aKynoK TOBAPOB, padoT,
VCIVT JUIst 00eceue s TOCYIapCTBEHHBIX 1 MYHUIINIAIBHBIX HYKIT' .

Kpome Toro, mpu ocymecTBI€HNH 3aKyMOK JOJHKHBI ObITh YUTEHBI:

- nosnoxxenust nocraHosneHus IlpasurenscrBa Poccuiickoit ®@enepauuu ot 03.12.2020 N 2013 "O
MUHUMAaJIBHOH J10JI€ 3aKyIIOK TOBApOB POCCUIICKOTO MPOUCXOKIACHUS";

- nonoxenust nocraHosneHus IlpasurenscrBa Poccuiickoit ®@enepaunu ot 03.12.2020 N 2014 "O
MUHHMAaJIbHON 00s13aTeNbHON J0JIe 3aKYIOK POCCHUICKUX TOBAPOB U €€ JOCTHKEHHUU 3aKa3uuKoM"



https://fzakon.ru/laws/federalnyy-zakon-ot-05.04.2013-n-44-fz/
https://fzakon.ru/laws/federalnyy-zakon-ot-05.04.2013-n-44-fz/
https://fzakon.ru/postanovleniya-pravitelstva/postanovlenie-pravitelstva-rf-ot-03.12.2020-n-2013/
https://fzakon.ru/postanovleniya-pravitelstva/postanovlenie-pravitelstva-rf-ot-03.12.2020-n-2014/

(Bmecte ¢ "[lomokeHneM O TpeOOBAHHSIX K COAEpKaHUIO U Gopme oTdeTa 00 00BEME 3aKyIOK
POCCHUHCKHUX TOBapOB, B TOM YHCJIE TOBapOB, MOCTABJISAEMbIX IPU BBINOJIHEHUHU 3aKylaeMbIX padoT,
OKa3aHUM 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B LESIX JTOCTHKEHUS 3aKa3YMKOM MHUHUMAaIbHOU
00s3aTeNbHOM 10U 3aKyNOK, O TpeOOBaHMSIX K COJCPKAHUI0 OOOCHOBAHMS HEBO3MOXXHOCTHU
JOCTIDKEHUS 3aKa3UMKOM MHUHUMAIBHOM 0053aTebHON OH 3aKYIOK POCCUHCKUX TOBapOB (B TOM
YHClie TOBAapOB, IOCTaBISEMBIX IPHU BBIIIOJHEHUH 3aKylMaeMbIX pabOoT, OKa3aHUHM 3aKyMaeMbIX
YCIIYT) OTIENbHBIX BHJIOB, MPHU OCYIIECTBICHUU 3aKYIMOK KOTOPBIX YCTAHOBJIEHBI OrPAHUYCHUS
JIOTyCKa TOBapoOB, MPOUCXOASIIMX W3 HHOCTPAHHBIX TOCYIApCTB, O MOPSAKE IMOATOTOBKH U
pasMerieHuss B €IMHONM HMH(POPMAIMOHHOW CcHUCTeMe B cdepe 3aKylmoK TaKuxX OTdeTa |
obocHnoBanus", "llomokeHHMEM O TOpSAIKE, KPUTEPUSIX M TIOCIEACTBHU IMPOBEACHHUS OICHKH
BBITIOJTHEHUS 3aKa3YMKOM OOSI3aHHOCTH JTOCTIIKEHUS MUHHUMAJIBHOW 00s3aTeIhbHON JIOJH 3aKYIOK
POCCUHCKHUX TOBapoOB (B TOM YHCIJIE TOBAPOB, MOCTABISIEMbIX IIPH BBINOJIHEHUN 3aKyIIaeMbIX padoT,
OKa3aHUM 3aKYIMAaeMbIX YCJIYT) OTACIbHBIX BHUJOB, MPU OCYIIECTBICHHH 3aKYIMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS IOITyCKa TOBAPOB, IPOUCXOISAIINX U3 HMHOCTPAHHBIX rOCy1apcTB").

Ipunoxenune Ne 1

KOMIUIEKC MEP ("IOPOXXHAS KAPTA")

Ne| HameHnoBanue MeponpusaTus OTBETCTBEHHBIN Pesynbrar Cpox

1. | YTBepxacHbI: PeruonanpHbIN PacniopsiauTenbHbI | HE TTO3HEE
- IOJKHOCTHOE JIMIIO B COCTaBe KOOPAHHATOP M aKT 31 suBaps
PETHOHAIIBHOTO BEAOMCTBEHHOTO PETNOHAIEHOTO X <2>roma
MPOEKTHOTO 0(hrca, OTBETCTBEHHOE 3a opraHa
co3JlaHue U GyHKLIMOHUPOBAHHE LIEHTPOB VCIIOJIHUTEIILHON
"Touka pocra"; BJIACTH,
- I0Ka3aTelu AeATEIbHOCTH LICHTPOB OCYILECTBIIAIOLIET
"Touka pocra"; 0
- TunioBoe [lonoxenue o 1esaTenbHOCTH roCyapCTBEHHOE
LentpoB "Touka pocra" Ha TeppuTropun YIPABJICHUE B
cyobekrta Poccuiickoit deneparuu chepe
- nepeyeHb OO, pacmoioKEHHBIX B o0OpazoBaHus
CEJIbCKOW MECTHOCTH M MAJIBIX TOpOAax, Ha
0a3e kKoTopbIx co3marotcs Llentpst "Touka
pocra".

2. | ChopMupoBaH 1 COTJIacOBaH Pernonanbublit [Incemo CornacHo
MHQPACTPYKTYPHBIN JTHUCT KOOpJUHATOP, benepanbHOTO OTJEIbHOM

benepanbHbII orepaTopa u y rpaduky
oneparop pacnopsAUTENbHBI
i akt POVB

3. | OOBsABIIEHBI 3aKYIIKH TOBApOB, paboT, ycayr | PernoHanbHbIi W3Bemenns o HE TI03/1HEE

i co3nanus Llentpos "Touka pocta" KOOPIHHATOP IIPOBEICHUH I anpens X
3aKyIIOK roja

4. | ChopMupoBaHbI MPOEKTHl 30HUPOBAHUS PernonanbhsIii PacniopsinutensHel | HE Oo3qHEE

Ilentpos "Touka pocra" KOOPAMHATOP i akt POVB 1 ampensa X
rojaa

5. |[IpoBeneH MOHUTOPUHT PadoT MO PernonanshsIii [To popwme, 25 aBrycra
npuBeaeHuo miuomanok [entpos "Touka |koopauHaTop onpeaensieMon X ropa,
pocta" B COOTBETCTBHE ¢ METOANYECKUMU MuHnpocsenienus | aaiee




pekomeHauussMu Munnpocseuenus PO Poccun nan O €KEroJHO
6. | Hauano pa6ots! L{enTpoB "Touka pocra" PernonanbHbiin Nudopmarnmonnoe |1 ceHTAOps
KOOPJAUHATOP OCBEILIEHHE B X roga
CMHU
7. | ExxekBapTabHBIH MOHUTOPHUHT PernonanbHbIi Otuer 1 okTs0ps
BBIITOJIHEHHS MOKa3aTesel co3IaHus U KOOPJAUHATOP denepanbHOMY X roza,
(dhyHKIMOHUpPOBaHUS IEHTPOB "Touka orepaTopy 1o anee -
pocra" UTOram eXKeKBapTa
MOHUTOPHUHTA JILHO B
TeueHue 2-
X JIET

Ipuio:xxenune Ne2

MHWHHUMAJIBHBIE NTHANKATOPBI U ITOKA3ATEJIA
PEAJIM3ALINN MEPOIIPMATHM I10 CO3AAHUIO U @YHKIMOHHUPOBAHMIO
[HEHTPOB OBPA30OBAHMA ECTECTBEHHO-HAYYHOU 1 TEXHOJIOI' MYECKOU

HAITPABJIEHHOCTEM "TOYKA POCTA"
Nol HaumenoBanue nnankaropa (rmoxkasaresis) MuH. 3HaueHue | MunumaneH |Mertoauka
B rog mig OO, |oe 3HaueHHE |pacyeTa
HE SBIISIOMIMXCS | B TOJ JUIS MUHHMAJIbHO
MaJIOKOMIUIEKT | MAJIOKOMILIE |TO
HBIMHU KTHBIX 1oKasareJs B
0011e00paso |1eIoM 1o
BaTENIbHBIX | CYOBEKTY
opranu3anuii | PO, B roa

1 |Yucnennocts obyuaronmxcs OO, ocBanBatonux 300 100 Cymma
JBa ¥ OoJiee yuyeOHbIX MpeIMeTa U3 Yucia (Brox (Bron 3HaYeHUN
npeaMeTHBIX obnactel "EcTecTBeHHO-Hay4HbIe OTKPBITHUSA - OTKPBITHUS - | [IOKa3aTess
npeametsl”, "EcrecTBennbie Hayku'", "Maremaruka |150) 50) o Bcem OO,
u uHdopmatuka", "Ob1IECTBO3HAHUE U Ha 0a3ze
ectecTBo3HaHue", "TexHnonorus" u (WiK) Kypchbl KOTOPBIX
BHEYPOYHOMH J1eTeIbHOCTH CO3/1ar0TCs
OOIIENHTEIUIEKTYaIbHOW HAIPaBIEHHOCTH C HEHTPHI
UCIIOJIb30BAaHUEM CPEJCTB 00YUYEHUS U BOCITUTAHUS "Touka
[lentpa "Touka pocra" pocta"

2 |YucneHHOCTh 00yUaroImuxcs 60 30 Cymma
o011eo0pa3oBaTeaIbHON OpraHU3aIiiy, (Brox (Bron 3HaYeHUN
OCBaMBAIOIINX JIONOJIHUTEbHBIE oTKpbITHs - 30) |OTKPBITHSA - | TIOKa3aTels
00111€00pa3oBaTeNIbHbIC TPOTPAMMBbI TEXHUYECKON U 15) o BceM OO,
€CTEeCTBEHHO-HAYYHOM HAIPABICHHOCTH C
UCTIOJTI30BaHUEM CPEJICTB OOYUEHUS M BOCTIUTAHHS
Llentpa "Touka pocta" <4> (4enoBeK)

3 | Jons nenarornveckux paboTHUKOB 1eHTpa "Touka |100 100 100
pocra", mpouemx 00y4eHue mo nporpaMMam 13
peecTpa IporpaMM MOBBIIIEHUS KBAIU(UKAIIIH
denepanpHOTO OrepaTopa <5> (%)




<3> Hcnonb30BaHUE CPECTB 000PyAOBaHMUs, 00yUeHUS U BOCIIUTAHUS BO3MOXHO Ha BCEX YPOBHSX
o01rero o6pa3oBaHus M IEIECO00pa3HO ISl peaTN3allid YPOUHOH U BHEYPOUHOH JEATEIHHOCTH TI0
[IporpaMmaM €CTECTBEHHO-HAay4YHOM M TEXHOJOTMYECKOW HampasieHHocTel. Pacuer moxasarens
npelycMaTpuBaeT CyMMHpOBaHHE uHciaeHHocTH oOydaromuxcs OO, KaxIplii M3 KOTOpPBIX
3a/1eliCTBOBaH B OCBOCHHM HE MEHEE 2 MPEIMETOB, KypCOB, NUCLUUIUIMH (MOAYJEHN) €CTECTBEHHO-
HAyYyHOM M  TEXHOJIOTMYECKON  HampaBleHHOCTEH B  paMKaX peaju3alud  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOrpaMM. YUHTHIBAIOTCS Y4eOHBIE MPEAMEThl U3 YHUCla MPEIMETHBIX
obnacreit "Matematuka u uHbopmatuka", "OOmecTBO3HaHUe U ecTecTBo3Hanue", "TexHnomorus",
"EctecTBeHHO-HayuHble mnpeamerbl’, "EcTecTBeHHBble Hayku" u (MJIM) Kypchl BHEYPOUHOM
JESTEIbBHOCTH, pealu3yeMble C HCIIOJIb30BAHMEM CpeICTB 00ydeHuss u BocnuTaHus LleHTpoB
"Touka pocta". B cimyuae, ecnmu B OO, o0mas 4MCICHHOCTh O0YYarOIUXCS MEHbIIE YKa3aHHOTO
3HA4YeHMs, 3HAUYCHUE MOKa3aTess JOJDKHO cOcTaBiATh He MeHee 80% oT oOuiell 4HCcCIeHHOCTH
o0yyJaroumxcs.

<4> B cnyudae, ecnu B 00111e00pa30BaTeIbHON OpraHU3aluy, O0IIasi YUCICHHOCTh 00Y4arOIIUXCs
MEHBIIIE 3HAYEHMsI, YKa3aHHOIO B IOKas3aTesie 1, 3HaueHue IoKazareis JOJDKHO COCTaBIISITh HE
menee 20% ot oOmieit uuciaeHHocTH oOydwarontuxcs. Jms mamokomrmuiekTHeIXx OO jormyckaercs
OTCYTCTBHE JIMIIEH3UM Ha JONOJIHUTEIbHOE OOpa3oBaHME W pEaTU3yeMbIX M[pOrpamMm JOIl.
o0OpasoBaHwUs.

<5> B cOOTBETCTBUU C IYHKTOM 2 4acT 5 cratbu 47 PenepanbHoro 3akoHa ot 29.12.2012 N 273-
®3 "O6 obpazoBanuun B P®" mnoBblmieHne KBaduUKAlMK TEIarori4eckuxX paOOTHHUKOB
OCYILECTBIISIETCS. HE PEKE OJHOTO pa3a B TpH roja. lloBbimieHre KBaau(uKanuy 1meaaroruaeckoro
pabotHuka nentpa "Touka pocra" 3acuMTBHIBa€TCS MPU HATUYUM JACUCTBYIOIIETO (C JaThl
NPOXOXKICHHUS Mpouuto He Oosiee 3 JET) YAOCTOBEPEHHUS O TOBBIIICHHH KBATU(UKAIUH TI0
mporpaMmam, COOTBETCTBYIOIIUM HampaBieHHocTsM Llentpa "Touka pocra", WM MpPOXOXKIECHUU
oOydeHuss MO MporpaMMmaMm (QeAepalbHOro omneparopa. Takke YUYMTHIBAETCS HalIU4uue Yy
NeAarorndeckux paboOTHUKOB YIOCTOBEPEHUHN O MOBBIIMICHUH KBaNU(UKALMU MO MporpaMMam M3
@denepanbHOTO peecTpa 00pa30BaTEIbHBIX IMPOrPaMM JOMOJHUTEIHFHOTO NPOPECCHOHATHLHOTO
obOpazoBaHwUs.

puioxenne Ne 3
[Tepeuens 001IE00pa3OBaTENBLHBIX OpPraHU3aINi, Ha 0a3¢ KOTOPBIX
TUTAHUPYETCs Co3/IaHue U pyHKImoHnpoBaHue LleHTpoB oOpa3oBanus
€CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOM HarpaBieHHocTel "Touka pocta" B TOay B
pamMkax denepanpHoro npoekta "CoBpeMeHHas 1mKoJa" HalmoHaIbHOTO npoekTa "ObpazoBaHue" B
(HaumeHoBaHue cyonekTa PD)

Ne |HammenoBanue |HamMeHoBaHMe IOpunnueckuii Uucnennocts | ManokoOMIUIEKTHAs
n/n | MyHununansHoro | OO, Ha Ga3ze azapec oOyyvaromuxcs | (1a/Her,
oOpazoBaHUs KOTOpOU o0meodpaszoBaren KOJIUYECTBO
IUTAHUPYETCS bHOU OpraHu3aIu KJIaCCOB-
co3nanue Llentpa | (1o ycrtaBy) KOMILJIEKTOB)
"Touka pocra"

[punoxenne Ne 4

Tunosoe Ilonmoxxenne o LleHTpe oOpazoBaHMs €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOU
HanpasieHHocTell "Touka pocta" Ha 6a3e <HaumeHoBanue OO>

1. O61mme mMo10KeHUA

1.1. Llentp oOpa3oBaHHs €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBiIeHHOCTEH
"Touka pocta" Ha 06aze <HamMeHOBaHHE 0O0IE0Opa3oBaTeNbHON opraHu3anum> (gaiee - LleHTp)
CO3/laH C LENbI0 pa3BUTHS y OOY4YaIOLIMXCS ECTECTBEHHO-HAYYHOM, MaTeMaTHYeCKOM,
WHPOPMAIIMOHHON TPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO W KPEaTUBHOTO MBIIUICHUS,
COBEPILEHCTBOBAHMS HaBbIKOB €CTECTBEHHO-HAYYHOI U TEXHOJOTHUECKOW HAlpaBIEHHOCTEH.
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1.2. lleHTp He sABIsAETCS IOPUAMYECKUM JIMLOM M JEHCTBYET Il JOCTUXKEHHUS YCTaBHBIX
1esaeil <HamMeHOBaHUE 00IIe00pa30BaTEIFHON OpraHU3aui> (nanee - YUpekIeHue), a TakkKe B
eJasaX BBIIIOJIHCHHUA 3a4a4 U JOCTHUIKCHUA HOKaSaTeHGf/’I 158 pe3y.]IbTaTOB HallMOHAJIBHOI'O HpO@KTa

"O6pa3oBanue".
1.3. B cBoeit gestenbHocTH LlenTp pykoBonactByercs denepanbHbiM 3akoHOM PD ot
29.12.2012 No 273-®3 "OO6 obpaszoBanuu B Poccuiickori deneparun', , JAPYTHMH

HOPMAaTUBHBIMM JIOKyMEHTaMH MuHucrepctBa mnpocseuieHuss P®, HHBIMH HOpPMaTHUBHBIMU
npaBoBbIMU akTamu P®, mporpamMMoil pa3BuTHs <HaMMEHOBaHUE O00I1e00pa30BaTEIbHON
OpraHu3ai>, IIaHaMu paboThl, YTBEP)KACHHBIMH yupeauTeaeM u HacTosamuM [lonoxxeHueM.

1.4. IleHTp B CBOECH IEATEIBHOCTH MTOAUYHNHSICTCS PyKOBOJAUTEIIO YUpeKACHUS (IUPEKTOPY).

2. llesn, 3axa4u, pyHkuuu aeareabnoctu Llenrpa

2.1. OcHOBHOM 1IENBIO JeATeNIbHOCTH LleHTpa sABJIsIETCS COBEPIIEHCTBOBAHUE YCIOBHM IS
MOBBIIICHUS] KadyecTBa OOpa30BaHMSA, PACHIMPEHUS BO3MOXKHOCTEH OOy4YalOMIMXCSI B OCBOCHUU
y4eOHBIX TPEAMETOB €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HampaBlIEeHHOCTEH, MPOrpaMm
JIOTIOJTHUTEIILHOTO 00pa30BaHuUs €CTECTBEHHO-HAYYHOM M TEXHHUUYECKOW HANPaBICHHOCTEH, a TaKkKe
JUTSL IPAKTUYECKOW OTPaOOTKH ydeOHOTO Marepuaia 1o yueonosiM npeameram "dusuka", "Xumus'",
"Buonorus".

2.2. 3apayamu LleHnTpa sBiIsItOTCS:

2.2.1. peanu3anysi OCHOBHBIX 00II€00pa30BaTEbHBIX MPOrpaMM MO y4eOHBIM IpeaMeTaM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HAIlpaBICHHOCTEH, B TOM YHUCIIE B PAMKaX BHEYPOUHOMU
JIESITEIbBHOCTH 00Y4aroIuXCs;

2.2.2. pa3paboTka u peanuzanus Pa3HOYPOBHEBBIX JIOTIOJTHUTEJIbHBIX
0011e00pa30BaTeabHBIX MPOTrPpaMM E€CTECTBEHHO-HAyYHOM W TEXHUYECKOW HalpaBiIE€HHOCTEH, a
TaK)Ke UHBIX MPOrPaMM, B TOM YHUCJI€ B KAHUKYJISIPHBINA [IEPUOT;

2.2.3. BoOBjIEYCHHE OOYYAIOIIUXCA W TEJAarorn4ecKux pabOTHUKOB B IPOCKTHYIO
JIeATEIbHOCTb;

2.2.4. opranu3anys BHEY4YeOHOW IEATENPHOCTH B KAHUKYISIPHBIN HEepuoJ, pa3paboTka U
peanu3anus COOTBETCTBYIOUIMX OO0pa30BaTelbHBIX MpOrpaMM, B TOM UHWCJIE JJs Jarepeu,
opranu3oBaHHbIX OO B KaHUKYJISIPHBIN TIEPUOT;

2.2.5. noBbllieHne MpohecCHOHATBFHOrO MacTepCTBa NeAarorndeckux paboTukos LleHtpa,
peaIn3yIoNX OCHOBHBIE U IOMOJIHUTENbHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

2.3. LleHTp nnst JOCTH>KEHHUS LIEH U BBITIOJIHEHMSI 3a/1a4 BIPaBe B3aMMOJEHCTBOBATS C:

- pa3aMYHBIMHU 00pa30BaTEIbHBIMU OPraHU3ALMAMU B JOPME CETEBOTO B3aUMOIECHCTBHUS;

- C MHBIMM 00pa3oBaTeIbHBIMHM OpraHU3alMsIMH, Ha 6a3e KOTOPBIX CO3/1aHbl LEeHTpH! "Touka
pocta";

- ¢ (QenepagbHBIM ONEPATOPOM, OCYIIECTBISIIOIUM (YHKIMHU 1O HHPOPMALMOHHOMY,
METOJUYECKOMY M OpPraHM3allMIOHHO-TEXHUYECKOMY COIPOBOXK/ICHUIO MEPONPUATUI MO CO3JaHHUI0
U (GyHKUMOHMpOBaHUIO IIeHTpoB "Touka pocTta”, B TOM 4HcCi€e IO BONPOCAM IOBBIIICHUS
KBATH(UKAINK TTe1arOTHYeCKUX PabOTHUKOB;

- 00y4aroUMMHCI U POTUTENSIMH (3aKOHHBIMU MPEJCTABUTENIIMU) O0YYalolUXcs, B TOM
YHClIe C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUH.

3. Ilopsipok ynpasaenus LeaTpom "Touka pocra"

3.1. PykoBomuTellb YUpeKICHHUS H3/1aeT JOKAIbHBIM HOPMATHBHBIA aKT O Ha3HAYCHUU
pykoBoauTens LlenTpa (Kyparopa, OTBETCTBEHHOTO 3a ()YHKIIMOHMPOBAHUE U PA3BUTHUE), a TAKKE O
co3znanuu Llentpa u yrBepxkaenuu [lonoxxenue o nesrenbHoctu LienTpa.

3.2. PykoBomgutenem lLleHTpa MoxeT ObITh HAa3HAYEH COTPYIHHUK YUPEKICHHUS M3 YHCIa
PYKOBOJSIINX U MEJAarornueckux pabOTHUKOB.

3.3. PykoBoautens Llentpa 06s3aH:

3.3.1. oCymiecTBIATh ONIEPaTUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. mpexncraBiATh UHTEpechl lleHTpa 1O JOBEPEHHOCTM B  MYHUIMIAIBHBIX,
roCy/IapCTBEHHBIX OpTaHax peruoHa, OpraHu3alusix Ajs pealu3anuu ueneil u 3aaay Llenrtpa;

3.3.3. oruutsiBaThes nepen Pykosogurenem OO o pesynbraTax padots! Llentpa;
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3.3.4. BHIMOJHATH WHBIC OOS3aHHOCTH, MPETYCMOTPEHHBIC 3aKOHOIATEIHLCTBOM, YCTaBOM
VYupexneHusi, 10JKHOCTHON MHCTPYKIIMEN U HacTosIuM [lonoxxeHueM.

3.4. PyxoBoaurens Llentpa Bripase:

3.4.1. ocymecTBiATh paccTaHOBKY KajapoB LlenTpa, mnpuem Ha paboTy KOTOPBIX
OCYIIECTBIISICTCS TPUKA30M PYKOBOAUTEINS Y UPEKICHHUS;

3.4.2. mO COrjJacoBaHHUIO C PYKOBOAHUTENEM YUpEXKIECHUS OpPraHU30BBIBATH Y4eOHO-
BOCIIMTATENbHBIA Mpouecc B LleHTpe B cooTBeTcTBHM C LemsiMA U 3agadamMu  LlenTpa u
OCYIIECTBIISITH KOHTPOJIb 32 €r0 peanu3alnei;

3.4.3. OCYIIECTBIIATh MOATOTOBKY OOYYAIOIIMXCS K YJacTHIO B KOHKYpCax, OJIMMITUAMAX,
KOH(EpEeHIMSIX U MHBIX MEPOIPHUATHAX MO NMPOQUIII0 HallpaBieHu# AestenbHocTy LleHTpa;

3.4.4. o COrnacoBaHUIO C PYKOBOJIUTENEM YUPEKICHUS OCYIICCTBIISTh OPraHU3alUi0 U
MIPOBEJICHIE MEPOTIPUATHI O poduIII0 HanpaBieHuit aestenbHocT LlenTpa;

3.4.5. ocylecTBIATh WHBIE TMpaBa, OTHOCSIIMECS K JesrenbHocTH lLlenTtpa u  He
POTUBOpEYAIllE LEIsIM W BHJAM JESATEIbHOCTH O0Opa3oBaTeNbHON OpraHu3aluu, a TakKe
3aKoHoAarenbCTBy Pocculickon denepanumu.

Ipunoxenue Ne 5
PEKOMEHJJALMUA T10 UCTIOJIb3OBAHUIO CTAHAAPTHOI'O KOMIIJIEKTA
OBOPYZIOBAHUNA LIEHTPA «TOUKA POCTA"

[lepeuens craHgapTHOrO KOMIUIEKTa oOopymoBaHusi st ocHamieHus LlentpoB "Touka pocra”
c(OpPMHPOBAH C YYETOM pPsijia IPUHIIUIIOB, B TOM YHCJIE:

[IpuHuMn mnpeeMCTBEHHOCTH cucTeM obOopynoBanus. OOopyaoBaHue [Uis TNPOBEACHUS
YUEHHUECKUX MPAKTHIECKUX PAa0OT SBISETCS OOIIUM Uil YPOBHEH OCHOBHOTO OOIIETO M CPEAHETrO
obmiero oOpa3oBaHus. B cucteme HarfmsgHbBIX CPEeICTB OOY4YEeHHUS H JAEMOHCTPAIMOHHOTO
000pyIoBaHUsT UMEIOTCS 0a30BBIC AIEMEHTHI, OOIIUE JJIT OCHOBHOTO OOIIETr0 W CPEIHEro OOIIero
oOpazoBanus. Ludposas mnaboparopus u obOopynoBaHue OOLIEr0 Ha3HAUEHUS TO3BOJSIOT
o0ecrieynBaTh JEATEILHOCTh OOYUYaAIOMIMXCS Kak B OCHOBHOW, TaK M B CTapIIed MIKoJe, a B
COBOKYITHOCTHU € IUGPOBBIMH JTAOOPATOPUSIMH 1O (PU3MKE, OMOJIOTHH U XUMHH - MPAKTHYECKYIO
JeSITeIbHOCTh B paMKaxX HM3y4YeHHsS ECTECTBEHHO-HAayuHBIX mpeameroB B 10 - 11 kimaccax Ha
yrayOJIeHHOM ypOBHE.

[MpuHIMT coueTaHMs KIACCHYECKMX M COBPEMEHHBIX CpPEJCTB HM3MEPEHHH M CIIOCOOOB
HKCIEPUMEHTAIBHOTO HCCIEe0BaHUs sIBIeHUH. B cocraB 000pynoBaHHS BXOJAT KJIACCHUECKUE
CpeAcTBa W3MEpeHHusi (HampuMmep: JWHAMOMETPBI, CTPEJIOYHBIE aMIepMeTp W BOJIBTMETP) U
udpoBsie MpuOOps! (Hanpumep: HU(POBbIE BeChl, CeKyHAOMep) U naTuyuku. CoO0eHne 3TOro
MIPUHIMIIA UMEET 0c000€ 3HAUEHHUE VISl YPOBHS OCHOBHOTO 00111eT0 00pa30oBaHus, MOCKOJIBKY 3/1€Ch
IPOMCXOIUT 3HAKOMCTBO CO CHoco0amMu u3MepeHus (U3NYECKHX BeIMYUH, (OPMHUpYETCs
NOHMMaHHUE TIPUHIIMIIOB JEHCTBUS AaHAJOTOBBIX HM3MEPHUTEIBHBIX NPUOOPOB ¥ 0OecrieunBaeTCs
nepexo K UCHOJIb30BAHUIO HHCTPYMEHTOB LIM(POBOI 1abopaTopuH.

[IpuHIIM  TpUOpUTETa YYEHHUYECKOTO OKCHEPUMEHTa JUIsl pealn3aldd  CHUCTEMHO-
NeSITeIbHOCTHOTO ToJXona. Peanmuzamus CHCTEMHO-AEATENIBHOCTHOIO TMOAXoJa B OOy4YeHHMH
€CTeCTBEHHO-HAYYHBIM MIPeMeTaM 0a3upyeTcs B IEPBYIO OYepeabh HAa BOBICUCHUH O0YJAIONINXCS B
NPAaKTUYECKYIO JEATeNbHOCTh IO NMPOBEICHHUI0 HAOMIOJeHUH U ombITOB. [103TOMYy 3HaumTenbHas
4acTh HAOJMIOACHWH W OIBITOB, KOTOpPBIE B TPATUIMOHHOH METOAWKE IMpeIarajuch Kak
JIEMOHCTpallMOHHbIE, TIEPEHECEHbl B pa3ps)l y4eHH4Yeckux pabor OpueHTalusi Ha eCTEeCTBEHHO-
HAYYHYIO TPaMOTHOCTH TIPEIIOJIaraeT akieHT Ha METOJOJIOTHIO HAYKH W HAIPSIMYIO CBSI3aHO KakK C
OOIIMM YHCIIOM YYEHHYECKHX OMBITOB B KypcaX €CTECTBEHHBIX HAayK, TaK U HAlpaBIEHHOCTBHIO UX
Ha (OpPMUPOBAHHE CAMOCTOSATEIBHOCTU JEHCTBHM MpU MPOBEIECHUM HAOIIONEHUM, U3MEpEHUN U
UCCIIE0BAHUMN.

Hcnonp3oBanne cpeACTB HATMIIHOCTH W y4eOHOro oOOpyAoBaHUs B y4eOHOM TIpoliecce
HAlpaBJIEHO Ha BBINOJIHEHUS clenylomux (yHKIMHA: obecrednBaioT Oosiee MOJIHYI0O U TOYHYIO
uHpopManuio 00 M3ydyaeMOM SIBJICHUU WM OOBEKTE W TEM CaMbIM CHOCOOCTBYIOT TMOBBIIICHUIO
KagecTBa OOyueHHs; MOMOTalOT B MaKCHMAJIbHOM Mepe pa3BUTh I103HABATEIbHbIE WHTEPECHI



YUYaIIUXCS; MOBBIIIAIOT YPOBEHb HATJISTHOCTH M JOCTYIMHOCTH OOy4YEHHS; YBEIMYHMBAIOT 00BEM
CaMOCTOSITENIbHOM pabOThl yyalIuxcs Ha YpOKE U BHEYPOUHOM JAEATEIbHOCTH; CO3AAI0T YCIIOBUS
JUISl OpTaHU3alUUd MPAKTUKO-OPUEHTUPOBAHHONW MPOEKTHOM U MCCIIEA0BATEIIbCKON N1eATETbHOCTH;
JAIOT BO3MOXKHOCTb [JOCTYIIHEE U TIy0Xe pacKpbiTh CoOJiepkaHue Y4eOHOTro Mmarepuaia,
CHOCOOCTBYIOT ()OPMHUPOBAHUIO y YUAIIUXCS MOJIOKHUTEIHHBIX MOTUBOB O0Y4EHUSI.

Baxneiimelr yactpio ocHamenus Llentpa "Touka pocra" siBisercs mudpoBast 1adboparopus,
nepeveHb JaTYMKOB KOTOPOH MO3BOJISIET MCIIONB30BaTh ATY JIAOOPATOPHUIO NPU M3yYeHUU (U3UKH,
XUMHUH U Ouonoruu. BBeneHne B MIKOJBHBIM AKCIEPUMEHT HU(PPOBBIX AATYUKOB ISl PErHCTPALH
Pa3IMYHBIX BEJIMYUH U BO3MOKHOCTH HCIIOJIB30BATh KOMITBIOTEp (CMapT(hOH WU TUIAHIIET) IS
pacueToB M O(opmIIeHUS PE3yJIbTATOB OIBITOB, MO3BOJIAET MEPEUTH HAa HOBBIA KaueCTBEHHBIN
YPOBEHb MPOBEACHUS HM3MEPEHUH, YIPOCTUB MPOLECC M3MEPEHUNW M TOBBICUB HUX TOYHOCTb.
[TosiBnenne tU(POBBIX TEXHOJOTHH B JIAOOPATOPHBIX PabOTax MOBBIIIAET MX AKTYaIbHOCTb M
MIPUBJIEKATEILHOCTh B CO3HAHWU COBPEMEHHOIO IIKOJIbHMKA, YCHJIMBACT HAIISIIHOCTh KaK B XOJI€
OTBITOB, TaK U IpHU 00pabOTKe pe3ylbTaTOB C HCIOJIb30BAHHEM IPOTPAMMHBIX cpeacTB. Jlis
OKCIIEPUMEHTOB 0 OHOJOTHH M XHMHU 3TO SIBJISICTCS 3HAYMMBIM TIEPEXO0JIOM OT KaueCTBEHHBIX
HAOJIO/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnonb3oBaHne MUQPPOBBIX JAATYUKOB B KAYECTBE HM3MEPHUTEIIBHBIX WHCTPYMEHTOB W3MEHSET
MOJXO/IbI K POBEICHUIO MIPSIMBIX U3MEPEHUN (DU3UYECKUX BEIUYUH.

TpaauIIMOHHO B Ka4yeCcTBE CPEACTB HU3MEPEHMsI HCIOJIb30BAIUCH MPOCTEUIINE HHCTPYMEHTHI
(ppluakHBIE BEChl M PAa3HOBECHI, MEH3YpKa, JMHAMOMETD, TEPMOMETP) U CTPEIIOYHbIE MPHOOPHI
(amIiepmMeTp U BOJIBTMETD).

Hcnonb3oBanrne 1u(POBBIX JaTYMKOB TMO3BOJSET HAa COBEPIICHHO APYrOM KaueCTBEHHOM
YPOBHE MPOU3BOJIUTH U3MEPEHUS BPEMEHHU, PACCTOSHMS, UMETh BO3MOXKHOCTh PETUCTPUPOBATH U
HAOMOIaTh M3MEHEHHE BO BPEMEHHM TaKuUX BEIMYMH Kak TeMIlepaTrypa, OSJIEKTPHYECKOe
HaIpsKEHUE, CHJIa TOKA U

OTU BO3MOXHOCTHU MO3BOJIAIOT, HAPUMED, Ha YPOKax (DU3MKHU C BHICOKOW TOYHOCTBHIO U3MEPUTH
MTHOBEHHYIO CKOPOCThH Tella, JIBHKYIIETOCS HEpaBHOMEPHO, HAONIONATh B JWHAMHKE IPOIECC
AMIEKTPOMArHUTHOW MHIYKIIMH, BOSHUKHOBEHHE M M3MEHEHHE MHIYKIIMOHHOTO TOKa, MUCCIIEI0BaTh
M3MEHEHHUE TEMIIEpATyphl C TEUEHUEM BPEMEHH B IIPOLIECCE YCTAHOBIIEHHUS TEIUIOBOTO PAaBHOBECHS

Ha ypokax OuOIOrMU MOSBISETCS BO3MOXHOCTH IMOJYYUTh KOJMYECTBEHHbBIE NaHHBIC MpPU
IIPOBEJICHUH ONBITOB, HAIPUMEP: MPH ONpeesieHnu (GaKkTOpoB, BIUAIONIMX HAa CKOPOCTH Ipoliecca
dboTtocuHTE3a, MpPU HU3YYCHHHM [bIXaHWsS KOPHEM M IIMCThEB, MPH HCCIEAOBAaHUU YCIOBUM
MpopacTaHus CEMSH U T.1I.

Ha ypokax XuUMHUM Ha KOJMYECTBEHHBI YPOBEHb MEPEXOIAT MPaKTHUYECKHE pPadOThI MO
M3YYEHHUIO TpoIlecca 3IEKTPOIN3a, UCCIEA0BaHNE SK30TEPMUUECKUX U SHAOTEPMUYECKUX PEaKIIUM,
TeroBoro 3gdexra ropeHust Tormea U T.A4. C UCMOIB30BaHUEM TPATUIIMOHHBIX "aHAJIOTOBBIX"
CPEICTB MOJOOHBIE M3MEPEHUS BBINOJIHUTH HEBO3MOXKHO. OJHAKO, MPH MEpPexoje Ha LUPPOBYIO
nabopaTopru0 B TEMaTHYECKOM IUTAHUPOBAHMHM HEOOXOIUMO MPEAyCMOTPETh OMOIHUTEIHHOE
Bpems s oOyudeHusi paboTe ¢ JaTuMKaMM, BKJIOYas COOpPKY 3KCHEPHMEHTAlIbHOW YCTAaHOBKHU C
JTaTYMKaMH, CHSATHE TIOKa3aHUH ¢ SKpaHa KOMITbIOTEpa, ONPEeIeIeHHEe OTPEIIHOCTEH H3MEepEHUH.

Jnst pabotel ¢ 1UGPOBBIMH  JaTYMKAMU  HCIONB3YETCS CHEIUaIbHOE MPOrpaMMHOE
obecrneveHne, yCTaHOBICHHOE Ha KOMIBIOTEP. J1Jii KOMMYHHMKAIUU UG POBBIX TaTYUKOB, 3aMHCH U
XpaHeHus MH(GOpMalKHU, TOJYYEHHOW € MX MOMOINbI0, HHU(poBas 1abopaToOpusi UCHOJB3YETCS B
KOMIUIEKTE ¢ HOYTOYKOM C HEOOXOAMMBIM YCTAaHOBIIEHHBIM MPOTPAMMHBIM 00ECTIEUeHUEM.

Hcnonp3oBanne KOMIBIOTEPHONW (POPMBI PETHCTPAIMU TIOMYYEHHBIX 3HAYEHHH W TOCTPOCHHUS
rpaduKoB H3MEHSET MOAXOAbl K O(GOPMICHHUIO JIA0OPaTOPHBIX M MPAKTHYECKHX padoT
00yJaroIUMHUCS.

JlaHHbIe, MOJIyYeHHBIE TTPH TOMOIIH ITU(MPOBBIX JATYUKOB, BHOCSATCS B DJIEKTPOHHBIE TAOJIHUIIBI,
YTO TMO3BOJISIET CTPOUTH IpapUKy 3aBUCUMOCTEN HCCIIEyeMbIX BEJIMYMH Ha SKpaHE KOMIIBIOTEpA.
Ha ocHoBanum »Tux rpaukoB JieiaTh BBIBOJBI O XapaKTepe 3aBHCHUMOCTH BETHYMH OT BPEMEHU
Wi Jpyrux mnapamerpoB. Ha yraoyOnenHom ypoBHE 1enecooOpa3HO oO0ydaTb MPOBOJUTH
anMpPOKCUMAIIMIO BEIOPAHHBIX TOYEK UTOTOBOM rpaduueckoil 3aBUCUMOCTHIO.



OTH HOBBIE BO3MOKHOCTH I103BOJIIIOT aBTOMATU3UPOBATh PYTHHHBIE MPOLETYPhI 3aMIOJTHEHHS
TaOIMI], BBITOJHCHUE OJHOTHITHBIX pacyeToB, MmocTpoeHusi rpadukos. [{udposas doTokamepa
no3BoJsier chororpagupoBaTth COOPAaHHYIO SKCHEPUMEHTAJIbHYI) YCTAHOBKY U IPUKPENUTH
¢dororpaduro B 3JIEKTPOHHBIN OTYET. Takum o00pa3zom, ocCylIecTBIsETCS INMEpPexo] K
0pOpMIICHHIO  3JEKTPOHHOTO OT4YE€Ta O MPOJCIAHHOM OKCHEPUMEHTE, NPOCKTHOH WIN
UCCIIeI0BaTEIbCKON padoTe.

B03M0OHOCTh MCTIOIB30BAaHUS BUCOHAOTIONEHUS 32 MIPOIIECCOM BBIMOJIHEHHS PAKTHIECKUX

paboT 00yyaroIUMUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHHIO paloT.
DJEeKTPOHHBIM OTYET O MPOAETAHHON TMPaKTHUYECKOW paboTe MOKET CONpPOBOXKAATHCS
IpPUKpEIUIEHHON Qororpadueli, KoTopas TIO3BOJIIET OLEHUBATh IPABUIBHOCTh COOpaHHOMN
OKCIEPUMEHTAJIbHOW YCTaHOBKM. IIpy OJHOBpPEMEHHOM BBINOJIHEHMM pPa3HbIMHU TIpyIIaMu
00yyaroIuXxcsl Pa3HbIX MCCIENOBATEIbCKUX PA0OT 1eIeco00pa3HO HCIOJIb30BATh BHJICO3ANUCH
BCEro xona pabor. B 3ToM ciyyae OIEHMBATHCS MOTYT HE TOJIBKO NpPEAMETHBIC pPE3yNIbTaThl,
CBSI3aHHBIE C MIPOBEJICHUEM KOHKPETHOI'O SKCIIEPUMEHTA, HO U KOMMYHUKATUBHbIE U PEryJIATUBHBIC
NeHCTBUS: IJIAaHUPOBAaHUE pabOTHI, OTCIEKUBAHHE XOJa pPAaOOTHI, KOPPEKIUS IUlaHa pPabOTHI,
KOMMYHHKAIMsI B COBMECTHOM J€STENbHOCTH, HATUYKME (I OTCYTCTBUE) KOH(IMKTOB U CIIOCOObI
UX PELICHHUS.

Hcnonb3oBanue LUPPOBBIX J1a0OpaTOpuil CYLIECTBEHHO PpACIIUPSIET CIEKTP BO3MOKHBIX

OMBITOB U UCCIIEIOBAaHUI, 0COOEHHO ATO KacaeTCsl U3y4yeHUs: OMOJIOTUN U XUMUH.
Pacmupenue crnekrpa BO3MOXXKHOCTEH MOXHO NPOMJUIIOCTPUPOBATh HAa MpPHUMEpPE H3Y4EHUs
AJIEKTPOMAarHUTHOW MHAYKLIHMU B Kypce ¢(pusuku. Ilpyu mcnosp30BaHuUM CTPEIOYHOrO aMIepMerpa
TPaJUIMOHHO HAONIOJAOT JHUIIL (DAKT BO3HMKHOBEHHS WHAYKIMOHHOIO TOKa B IPOBOJHUKE U
M3MEHEHHUE €ro HalpaBiICHUs NPU U3MEHEHUU CKOPOCTH BHECEHHS MarHUTa WM €ro IMOJISIPHOCTH.
Hcnonb3oBanue 1nu@poBOro aaTdyMka IMO3BOJSET MONYyYuTh ocuuuiorpamMmy JOJIC uHAayKnuy,
BO3HUKAIOIIEH B KaTyIIKe, IPU MPOJIETE Yepe3 Hee MarHuTa. JTO MO3BOJIAET CPaBHUBATh 3HAUCHUS
makcumanbHbIX DJ[C mpu nposiete yepes KaTyLIKy MarHUTa ¢ Pa3sHbIMH CKOPOCTSIMH M C Pa3HOM
HOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ  IMOJIyYEHHOM  3aBUCHMOCTH, KOHCTPYHPOBaTh
SKCHEPUMEHTAJIbHbIC 3a/1a41 110 U3YYEHUIO 3JIEKTPOMAarHUTHONW MHIYKIIMH.

Lludposast maboparopus MO3BOJISIET OPraHU30BATh MPOCKTHYIO U YU€OHO-HMCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh UIKOJBHUKOB KaK B paMKaxX YpOKOB, TaK M BO BHEYPOUHOH JesTenbHocTH. Hannuue
pa3HooOpa3HbIX LUMPOBBIX JaTYUKOB J1A€T BO3MOXKHOCTH IPOBOJUTH CaMble pa3HOOOpa3HbIe
UCCIIE/IOBaHMs, ONMUPAsCh HAa MHTepechl oOywaromuxcs. B kauecTBe mpumepa MOXHO NPHUBECTH
UCCJIEIOBaHMSI JKOJIOTMUECKON HAaIlpaBJICHHOCTH [0 BBIABICHHIO (DAKTOPOB 3arpsi3HEHUs
OKpPYXKaroIIel CPeNIbl, U3yUYEHUIO dKOJIOTMYECKOIO COCTOSHUS TOMEIIEHUI HIKOJIbI, IOYBBI, BO3/1yXa
B HACEJIEHHOM IyHKTE U T.JA. MccaenoBaTenbckie paboThl ¢ HCIOIB30BaHUEM U(DPOBBIX TaTYHMKOB
nenecooOpa3Ho mpepiarate ydyamumcss 10 - 11 kmaccoB B pamkax o0s3aTeNbHOM AN HUX
IIPOEKTHOH N1eATeNbHOCTH. BhINONIHEHNE TakuX MPOEKTOB SIBJSETCS OCHOBAaHUEM JUISl OLIEHKH HE
TOJIbKO YPOBHS CPOPMHPOBAHHOCTHU MPEIMETHBIX PE3YJIbTATOB, HO UTOTOBOM OLIEHKU JOCTHKEHHUS
METanpeMETHBIX PEe3yIbTaTOB OOYYEHHS: KOMMYHUKATUBHBIX (KOTOpBIE OIICHMBAIOTCS KaK B
npolecce MNpoBeleHUs: paboThl, TaK M B MpOLECCe 3alUThl MPOEKTAa WM HUCCIEIOBaHMS) U
PEryISITUBHBIX (KOTOPbIE OLIEHUBAIOTCS B IIPOLIECCE BHIIIOJHEHUS TIPOEKTA).

OcHamienue Uit  u3ydeHMs (U3MKM TPEACTaBIEHO B BHJAE O000pyHOBaHMS IS
JIEMOHCTPALIMOHHBIX OIBITOB U 00OpYIOBaHUS /IS JIaOOPATOPHBIX pabOT U YUYEHUUECKUX OIBITOB,
BKJII0Yast OOLIYIO JUIS €CTECTBEHHO-HAYYHOTI'0 IIMKIIa IU(POBYIO J1a00paTOpHIO, a Takke HU(POBYIO
naboparopuio 1o ¢pusnkKe (Kak JOMOTHUTEIbHBIA AIEMEHT ISl YIIIYyOJIEHHOTO U3yYeHUs! PU3UKH).
JleMoHCTpanlMoHHOE 000py/OBaHHE OOECIeYrBAET BO3MOKHOCTh HAONIOJIEHHUST OOJIBIIMHCTBA
M3Y4aeMbIX SIBICHHUH, MPOLIECCOB U 3aKOHOB. OJTO BO3MOXHO MpPH ONTUMAJIbHOM COYETaHUU
AHAJIOTOBBIX U IU(POBBIX CPEACTB HAOIIOACHUS, aHANIM3a HU3MEpPHUTENbHON HHpopmaruu. Tak,
Hanpumep, A Kypca GU3UKH OCHOBHOM IIKOJIBI €CTh BO3MOXHOCTh JIEMOHCTPAIMH KJIACCHUECKUX
JIEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB: MajJieHue Tenl B TpyOke HbioTOHA, AeMoHcTpauus AeicTBUs
atMocepHoro gaBneHus, 3akoHa Ilackansg, wu3MeHeHHMs oObemMa Tel TMpH HarpeBaHUU
(oXJaKJeHun), MPUTSHKEHUS MoOJieKynl U T.0. Habop mo »snexkTpocTatuke AaeT BO3MOXKHOCTD



JEMOHCTpAallMM  JIEKTpU3allMM TN, 3aKOHAa COXPAaHEHHUs 3apsjaa, JIMHUKA HalpsyKEHHOCTH
JNEKTPUYECKOTO TMOJMsI M T.J. M MOMKET MHCIIONb30BaTbCs Kak & Kilacce IPH HW3Y4EHUU
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3y4eHHUHU AIEKTPOCTATUKH.

[Ipy npoBeneHHM AEMOHCTPALMOHHBIX ONBITOB JOJDKHBI COOJMIOAATHCS TpPeOOBaHUA K MX
HarJIsJHOCTH (SICHasl ¥ TIOHATHAs IOCTAHOBKA OIIbITA), BUAMMOCTH JJIsl BCEX yJalluxcs Kiacca (1pu
HAJIMYUKM MEJIKMX JeTajlell HCIONb3yeTcs HX YBEJIMYEHHOE M300paKeHHWe Ipu IOMOLIU BeO-
KaMephbl), 3MOLMOHAIBHOCTH U, IO BO3MOXHOCTH, 3aHUMATEJILHOCTH (JEMOHCTPALIMOHHBIA OIBIT
JIOJDKEH BBI3bIBaTh HHTEpPEC ydYallluXcs, CO3/1aBaTh MOTUBALMI0 K M3Y4YECHUIO IpeiMeTa) U
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha JEMOHCTPAIMIO KOTOPOTO OH ObLT HAIPaBIICH).

OnHako peanu3alys AEATEIbHOCTHOIO MOAX0Aa B OOyueHHH (M3UKE MEPEHOCUT aKLEHT C
JIEMOHCTPALIMOHHOI0 3KCIIEpUMEHTa Ha ydyeHWuyeckui. Hampumep, 1o MexaHUKe HUCCIIEOBaHHE
KHHEMaTUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMUKHU, KOJICOATENIbHBIX IBUKEHUN IEPEHECEHO B
YUYCHHUYECKUH OSKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoM obOopynoBanus. Ilpu wusydenun
JIEKTPOJMHAMUKN J1a0OopaTOpHOE OOOPYAOBaHHE IO3BOJISIET HCCIEAO0BAaTh HE TOJIBKO 3aKOHBI
IOCTOSIHHOTO TOKAa, HO C HCIOJIb30BAaHHEM KOMIIBIOTEPHOTO ocuuiuiorpada mo3BosseT
pOoHAOII0IaTh U UCCIIE0BATh 3JIEKTPUYECKHE LENH NIEPEMEHHOI0 TOKa, OJIOK JMO/I0B IMO3BOJISET
UCCIJIEIOBaTh BOJIbTAMIIEPHbIE XapaKTEpUCTUKU Auoja. [Ipm m3ydyeHuun onTHKM J1abopaTOpHOE
000pyJI0BaHUE TO3BOJISIET H3YYUTh 3aKOHBI T'€OMETPUYECKOM ONTUKU (TpesIoMIICHHE CBeTa B
NONYIWINHAPE M TMOJyuyeHHEe H300pakeHusi B JIMH3aX) W MPOHAOII0aTh OCHOBHBIE SIBJICHUS
BOJIHOBOM ONTHUKM (MHTepdepeHUuss W MoJisipu3alus), HUCClIeloBaTh JU(PPAKIUI0 CBeTa
(IudpakunOHHAS PEIIETKA).

B cooTrBercTBUM C TmpeAMETHBIMH pe3yinbTaTaMM o00ydeHus ¢usuke oOoOpynoBaHUE IS
YYEHHUYECKUX OMBITOB 00ECIIEUNBACT MPOBEICHUE CIEAYIOINX THIIOB Pa0dOT, CTPYIITUPOBAHHBIX IO
BUJaM JI€ATEIbHOCTH, HE3aBUCUMO OT X TEMATUYECKOW TPUHAJICKHOCTH

1. IIpoBenenne npsMbIX U3MEPEHUH (U3NIECKUX BEIUYHH (M3MEPEHHE MACChl, 00beMa KHUKOCTH,
TeMIepaTypbl >KMIKOCTH, CHJIbI, CHJIbl TOKA, HANpsDKEHUs) C HCIOJIb30BAaHUEM AaHAJOIOBBIX HU
1M (POBBIX IPHUOOPOB.

2. IlpoBepka 3aaHHBIX MPEAINOIOKEHUH (MpsAMble U3MEpPEHHsI (PU3UYECKUX BEJIIMYMH M CpPAaBHEHHE
3a/laHHbIX COOTHOUIEHMM Mexny HUMHM). Hampumep: mpoBepka yciaoBHM IIaBaHHUsS TEJ, YCIOBUMN
paBHOBecHsl pblyara M OJOKOB, 3aKOHOMEPHOCTEH IOC/IEOBAaTEIbHOIO U IapalljiesIbHOTO
COEIMHEHUS IPOBOIHUKOB U T.JI.

3. Pacuer mo moxy4eHHBIM pe3ysbTaTaM MPSAMBIX U3MEPEHHUH 3aBUCHUMOrO OT HUX Hapamerpa (B
OCHOBHOII 11K0JI€) U KOocBeHHbIe u3Mepenus (B 10 - 11 knaccax). Hanpumep: yckopenue Tena npu
PaBHOYCKOPEHHOM  JIBHDKEHUHM, YCKOpPEHHE CBOOOJHOTO TMAaJeHUs, JKECTKOCTb MPYKUHBI,
KOA((UILIMEHT TPEHUS CKOJIBKEHMSI, MEXaHUueckas padoTa U MOIIHOCTb U T.1.

4. HabmroneHue sBICHMH M MOCTAHOBKA ONBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHApYKEHUIO
(GakTopoB, BIMSIOIMIMX HAa MPOTEKaHWE MJaHHbIX sBIeHU. Hampumep: npsMonanHeiHOe
pacrpocTpaHeHHEe CBETa, IUCIEPCHsl CBETA; U3yUeHHE CBOMCTB N300 paKeHHs B TNIOCKOM 3epKaie U
T.J

5. HccnenoBaHue 3aBUCHUMOCTH OJHOW (pU3MuUecKOW BEIMUYUHBI OT JPYroil ¢ MpelcTaBIeHUEM
pe3ynbTaTtoB B BUAE Ipaduka M pacueTa MCKOMOro mapaMerpa. Hampumep: 3aBHCHMMOCTH NyTH
PaBHOMEPHO ABMKYILETOCS T€la OT BPEMEHH JIBHUKECHUS Te€Ja; CUJIbI TPEHUS CKOJIBKEHHS OT CHJIBI
HOPMAJIbHOI'O JIaBJIEHMsI, KauecTBa 00pabOTKM MOBEPXHOCTEN TEI U HE3aBUCHUMOCTH CHJIBI TPEHUS
OT IJIOLIAAN CONPUKOCHOBEHMS TEJI; CHJIBI YIPYTOCTH OT YAJIMHEHMS NPYKUHBI; BBITAIKUBAIOLIEH
CHWJIBI OT O00beMa MOTPYKEHHOW YacTH Tejla U OT IUIOTHOCTU JKUIKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO IMOTPYXKEHO TEJO U T. 1.

JlabopaTopHoe 000pyIOBaHHE OOECIECYMBACT CAMOCTOSITEIBHBIM YUYCHUUECKUNM SKCIEPUMEHT,
KOTOPBIII MOXET MMEeTh Pa3iuuHble (OpMbI: (POHTAIBHBIA HKCHEPUMEHT, pabOThl MPAKTUKyMa,
yueOHO-UCCIIeIOBaTeNIbCKUE PA0OTHl U TMPOEKThl 3KCHEPUMEHTAlIbHOro Xapakrtepa. Ilpu sTom
HOPMAaTHUBHO-0053aTeIbHBIM BHE 3aBUCUMOCTH OT YpOBHS u3yueHUs ¢(us3uku (0a30BbIA WU
yrayOJIeHHBIN) W 00pa3oBaTeNIbHOM TpPOrpaMMbl (OCHOBHAST WM CPEIHSS IIIKOJA) SIBIISAETCS



bpoHTaNbHBIN  SKcriepuMeHT.. JlabopaTopHBI  HPAaKTUKyM IesiecooOpa3eH  TOJIbKO — ITpHU
yIIIyOJIEHHOM YPOBHE U3Y4€HUS MpeaAMeETa.

OnTuManbHBIM JIJs1 AOCTIDKEHHS LIeJied MpOBENCHHUS (POHTAIBHOTO IKCIEPUMEHTA SIBISECTCS
npeJcTaBiIeHne J1abopaTOPHOro 00OPYAOBAaHMUS M MAaTEPUAIOB B BUJE TEMAaTHUYECKUX KOMIUIEKTOB
10 MEXaHHKe, MOJEKYISIPHOW (PU3UKE, FIEKTPHUECTBY U ONTHKE. VICIONb30BaHME TEMATUYECKHX
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOI'O BAKHEHUIIEr0 YMEHMsI, KaK IOJ00p ydalluMHUCs
000OpyIOBaHUS B COOTBETCTBHUM C LEJNbIO HCCIENOBAaHUA M3 W30BITOYHOW HOMEHKIIATYPHI
IPEUI0KEHHOI'0 KOMIUIEKTA; I103BOJIAET IIPOBOUTH HKCIEPUMEHTAIbHYIO paboTy Ha Jr000M FTarne
YpOKa; YMEHBIIAET TPYJIOBBIE 3aTpaThl YUYMTENs IPU IOAIOTOBKE K YpOKaM, IIOCKOJbKY HeE
TpeOyeTcs IepeKOMIIOHOBKA 000PYAOBaHUS B COOTBETCTBUU C 3a/ladyaMU KOHKPETHOI'O YPOKa.

[Ipu maHupOBaHUM MPAKTUYECKHX PAOOT BaKHO MMETh B BUJY, UYTO MPEIMETHBIC PE3yJIbTATHI
9KCHEPUMEHTAJIBHOIO XapaKTepa MOI'YT ObITh OCBOEHBI TOJBKO IPU ONTUMAIBHOM COYETaHUU
KPaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB U OJJHOYACOBBIX JTAOOPAaTOPHBIX PadoT.

BaxHoe 3HaueHue umeer TOT (PaKT, YTO B cOCTaB (PPOHTAIBHOrO OOOPYAOBAHUS HapsALy C
AQHAJIOTOBBIMH BXOJST M LU(POBBIE cpeacTBa u3MepeHHs. K HHUM OTHOCSATCS 3JIEKTPOHHBIN
CEKYHJIOMEp C JaTYUMKaMH, 3JEKTPOHHbIE BEChl M JaTYMKU LU(poBOH nabopatopuu. Takum
0o0pa3oMm, npu NpOBEAECHUHN (GPOHTAIBHOIO FIKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HAKOMSITCS
C 2JIEKTPOHHBIMU CIIOCO0AMH U3MEPEHUHN U BBIUUCIICHUH.

bnok obGopynoBanus s ydyeHHYeCKHMX paboT mo ¢usmke chopMuUpoBaH Ha 0Oaze MEpeyHs
o0OpyIOBaHUSl JJIi HPOBEIEHUS OCHOBHOTO TIOCYJapCTBEHHOIO 3K3aMeHa 10  (u3uKe.
Ucnons3oBanue mpubOpoB ©  00OpPyHOBaHUS C €IMHBIMH JUIS BCEX  OOYYaIOIIMXCS
XapaKTepUCTUKaMH MO3BOJISIET CTAHJAPTU3UPOBATh MIPOLEYPhl BBIITOJHEHHS SKCIEPUMEHTAIbHbBIX
3a/laHuil Ha dK3aMeHe M 00ecnevMuTh HAJIeKHYIO0 OLIEHKY Pe3yJIbTaTOB HAa OCHOBAHUU SKCIIEPTHOU
IpOBEpKH OTBETOB oOywaromuxca. IIpy 3TOM oOcHOBaHMEM MJii BBIBOJA O MPABUIIBHOCTU
IIPOBEJCHUS JJAHHOTO OIbITa SBJAIOTCS PE3YJbTaThl, MOJIYYEHHbIE YYAIUMUCSH IOCPEICTBOM
HPSAMBIX U3MEPEHHH 3aJaHHbIX (PU3NUYECKUX BEITHUYHUH.

Ha6op ans npoenenust OI'D obecnieunBaeT pa3pabOTKy HECKOIBKUX OJHOTUITHBIX 3aIlaHUH MTPH
UCIOJIb30BAaHUU OJJMHAKOBOIO O00OpPYNOBaHMS C pa3HbIMH XapaKTEPUCTUKAMU. OTOT MOJXOJ
11€J1€C000pa3HO MCII0JIb30BaTh U MPU NPOBEACHUM (PPOHTATIBHBIX OIBITOB U JIAOOPATOPHBIX padoT.
Hanpumep, npu npoBeleHHM HCCIIEAOBAHUS 3aBUCHUMOCTH CHJIBI TOKa OT HANpsDKEHUS MOXKHO
BBIIETIUTh B KJIACcCE€ TPYIIIbI, KOTOpble OYOyT MNPOBOAUTH JAHHOE HCCIEAOBAHUE, HCIOJB3YS
pPE3UCTOPBI C pa3HbIM CONPOTHUBIEHWEM, U JamMnouky. [lo pe3ynbraraM MOXHO CpaBHUTH
MOJIyUE€HHBIE 3aBUCUMOCTH, OOCYAMTH TpaHMIIbl BHINOJHEHUS 3akoHa Oma Ui ydyacTKa LIeMu,
OIPEACIUTD CONIPOTUBIIEHUS PE3UCTOPOB.

CnenyeT OTMETUTh, YTO MPU MPOBEAECHUH (PPOHTAIBHBIX ONBITOB M JIaOOPAaTOPHBIX PabOT B
OCHOBHOM HIKOJIE TpeOyeTcs 3alKch pe3yJbTaToB BCEX MPSAMBIX U3MEPEHUH € y4eTOM a0COIIOTHON
MOTPEITHOCTH.  371eCh TMPU  HUCIOJIB30BAHUM  TPATUIMOHHOTO 000pynoBaHUS (MEH3YPOK,
JMHAMOMETPOB, TEPMOMETPOB) M CTPEJOYHBIX aMIEPMETPOB U BOJIBTMETPOB aOCOIIOTHYIO
MOTPENIHOCTD 11eJ1eCO00pa3HO CBA3BIBATH C LIEHOM AeneHus npubopa, a nIpu nepexoae K HudpoBbIM
UHCTpYMEeHTaM (LU(pOBbIE BeChl M AATYMKH) YYUTh pabOTaTh C OMUCAHUSAMHU 3THUX NPUOOPOB,
BbIIETAS JaHHble 00 aOCONIOTHOW MOTPEIIHOCTH, JUOO MpejjaraTh 3HA4€HHE IOTPEIIHOCTH B
TEKCTE 3aJaHuM.

[Ipu mpoBeneHUM HCCIENOBAaHUS 3aBUCUMOCTEH OJHON (PU3MYECKOW BEIMUYMHBI OT JPYroi
y4aluecs: JOJKHBI OCBOUTBH IOCTPOEHHE Tpa(UKOB ¢ yKa3aHHEM aOCOJIIOTHBIX MOTPEHIHOCTEH, a
IIpU NIPOBEIEHUHU Pa0OT HA IPOBEPKY MPEANOI0KEHUH - YMETh CPAaBHUBATH 3HAYEHUS IBYX MPSAMBIX
U3MEPEeHUl ¢ y4eToM aOCONIOTHOM MOTpelrHOCTH (Hampumep, MyTeM CpaBHEHHsS HHTEPBAJIOB
MOJIyUYEHHBIX 3HAYEHUH Ha 4ucloBOM ocu). IIpoBeneHune mM3MepeHH W HCCIeIOBaHUN B Kypce
¢u3uku 10 - 11 KiaccoB JOMOJIHAIOTCS HCHOJIb30BAHUEM OTHOCUTENIBHBIX MOTPEIIHOCTEH,
yyauiecs: JOJKHBl HAyYUThCS PACCUUTHIBATh OTHOCUTENbHBIE IOTPEITHOCTH B IMPOCTEUIINX
CIIy4asiX IPsIMBIX U3MEPEHUN U CPAaBHUBATh TOUYHOCTh PA3JIMUHBIX U3MEPEHUH.

OOpaiaeM BHUMaHME, YTO OLIEHHBAaHKE J1a0OpAaTOPHBIX pabOT JOJIKHO 0a3npoBaThes, Kak U B
KPUTEPUSAX OLICHMBAHUS OKclepuMeHTanbHbIX 3amaHuii KMM OI'D, He Ha mnpaBuibHOCTH



oopmieHus oTuera o0 paboTe, a Ha MPABUIBLHOCTH JEHCTBUNA MO cOOPY YCTaHOBKH, MPOBEICHHIO
OTIBITOB, CHATHUIO MTOKa3aHUN TPUOOPOB.

OcHamienue a1 M3y4deHHs OWOJOTHMHM TPEACTABICHO KOMIUIEKTAMU JIEMOHCTPAIlMOHHBIX
BJIQXKHBIX IpernapaToB, repOdapueB M KOJUICKIMM MO pa3HbIM TeMaM Kypca OHOJIOTHH, a TaKkKe
udpoBoii aboparopueil Ui MpOBEACHUs NpaKkTUYeckux pador. Kpome Toro, mpu usydeHuu
OMOJIOTUM MOXET HCHOJb30BaTh IMdpoBas jgaboparopus Mo OHONOTUU (KaK JOMOTHUTEIbHBIN
AIIEMEHT AJIsl YIITyOJIeHHOTO N3YUEHHs Kypca).

B yuebHoM mpouecce ydaiuecs: JOHKHBI MMOJTYYUTh BO3MOXKHOCTh UYBCTBEHHOT'O BOCHIPHUSATHUS
U3y4aeMbIX SBICHUN U 00beKTOB. OHAKO M3y4yaeMble SIBICHUS U OOBEKTHI HE BCErJa MOTYT OBITH
HEIMOCPEJICTBEHHO BOCIPOM3BEICHBI WM IIOKa3aHbl B y4eOHOM momenieHuH. B 3Tom ciyuae
yuebHOoe 000pyIoBaHHE AaeT BO3MOXKHOCTh UX BOCIIPOM3BECTH OIMOCPEIOBAHO, Yepe3 KOJUICKIIHIO,
repOapHbIil IMCT, MUKPOIIPENapar, MoJiejb, BUaeodparMeHT U T.11.

Brnaxxuple mpenaparbl MPEACTaBIAIOT CO00il HaTypaibHble OOBEKTHI, CMOHTHPOBAaHHBIC Ha
CTCKJISTHHOW IJIACTMHKE M OIMYIICHHbIE B CTEKJISIHHBIM [MIUHAP ¢ KOHCEPBUPYIOIICH >KUIKOCTHIO,
a10O0 MPEICTABIEHHBIE B IUIACTUKE. 3]1€Ch MPEJIaraloTcsl TOTAIbHBIE NpPEnaparthl, NO3BOJIAIOIINE
M3y4aTh BHEIIHEE CTPOCHUE OpraHu3Ma WM ero yactu, (Harnpumep: "Kopenb 6060Boro pacrenus ¢
knyoenpkamu", '"T'amroka'); aHaTOMHYECKHE TMIpemaparbl, MNpeJHa3HAYCHHBIE Ui HW3YyYCHHS
BHYTPEHHETO CTPOCHMsI OpraHM3Ma WJIM €ro OpraHoB (Hampumep: "BHyTpeHHee cTpoeHue
narymku", "BHyTpeHHee cTpoeHue NTUllbl'"); OMoornyecKre npenaparsl, Ja0lue MpeicTaBIeHIe
0 CTaJausX pa3BuUTHUs opraHu3Ma (Hampumep: "Pa3Butue koctuctoi peiObl", "Pa3Butue kypuis").
Brnaxnble npenaparbl UCIONB3YIOTCS KaK pa3/laTOYHbIM MaTepuas B MPOLECCe AEMOHCTPALUU IpU
W3Y4YeHHH HOBOIO MaTepuaia WIA B TMpoOIecce BBIMOJIHEHUS MNPAKTHUYECKUX —3aJaHHi,
pa3pabOTaHHBIX HA UX OCHOBE.

I'epbapun - coOpaHue MpPECCOBAHHBIX, 3aCyIIEHHBIX PACTEHUN WIM UX YacTel MOMOraroT
u3ydaTh pacTeHHE B KaOWHETE W y3HaBaTh €ro B MPHUPOJE, a repOapusanus - Hanbojee MpoCTon
croco® CcoXpaHEHHUsi pacTeHM M MX dYacTed B TeueHUe JIMTENbHOrO BpeMeHH. B mepeune
npejiaraeTcsi cucreMarudyeckui repOapuil (Hampumep, "OCHOBHBIE TpyIIbl pacTeHuil") u
repOapuii 1o oO0mel OuoJaoruM (KOTOPBIM TO3BOJSIET MPOUUIIOCTPUPOBATH H3MEHYUBOCTD,
HCKYCCTBEHHBIH OTOOp, CHUCTEMaTHUECKHME KAaTeropud H BUAO000pa30BaHWE, IUBEPICHIUS U
KOHBEPreHIMsl, TOMOJIOTUYHbIE M aHAJOTUYHBIE OPTaHbl, PyIUMEHTapHbIE OpraHbl, apoMopdos,
uanoagantanys (EeHOTUIl U TeHOTHUII, MOJIUILION NS, OTAAJIEHHAs THOpUIN3alus, B3auMOJIeHCTBUE
pacTeHM Cc a0MOTHYECKUMH (aKTOpaMH Cpelbl, B3aUMOJIEHCTBHE pacTeHUH ¢ OMOTHYECKUM
daktopamu cpeanl). ['epbapHblii MaTepuan UCHOJB3YIOT Kak pa3aTOYHBIA Marepuan s
JIEMOHCTpAIMM M3y4aeMbIX 0OBEKTOB, JJIsl BHIIOJIHEHUS NMPAKTUUECKUX 3a/1aHUM MPU 3aKperyieHUH
MaTepuaia Ui IUarHOCTUKU YyUYeOHBIX pe3ysIbTaToB.

Taxoke mpeAcTaBlIeHbl KOJJIEKIUM - HAOOpBl NMPEAMETOB WM BEIIECTB, MOJOOPAHHBIX I10
onpezeneHHbIM Mnpu3HakamM. OObeKTaMH HX MOTYT OBITh paclpaBi€HHbIE U 3acyIICHHbIE
HACEKOMbIE, paKooOpa3Hble, PAKOBHHBI MOJUIIOCKOB, OT/AEIbHBIE YaCTH CKEJETOB >KUBOTHBHIX. B
KOJUIEKIIUAX COUYETAIOT HaTypajibHble OOBEKTHI C UX N300paKEHUEM B BUJI€ PUCYHKOB WM MYJSDKEH
- UIMHTaLUH. [TpenyiosxeHHble B mepeuHe MOP(OIOrHYecKre KOIEKIUH TAI0T IPeACTaBICHUE O
BHEIIHEM CTPOCHHM OpPraHOB WM HUX YacTed, IMO3BOJISIIOT IPOBOAUTH CPAaBHEHUS OOBEKTOB,
BBISICHATBH UX OOIME 4epThl M 4epThl paznuuus (Hanpumep: "[IpeacraBuTenu oTpsioB HACEKOMBIX"
U J1p.); 001IEeOMOIOrMYEeCKHE KOJIIEKIUU IO3BOJISIIOT BBIICHATH B3aMMOCBSI3M B OpPraHMYECKOM
MHUpE,  paccMaTpuUBaTh  pa3BUTHE  OPraHU3MOB,  MPOCIEKHUBATH  OOIIEOMOIIOTHYECKHE
3akoHOMepHOCTH (Hampumep: "[Ipumepbl 3alUTHBIX IPUCIIOCOONEHUH Yy HAceKOMBbIX'").
Komnexknuu, kak U repbapuM, HCHONB3YIOT KaK pa3fgaTOYHBIA MaTepuain Jjis JAeMOHCTpaluu
M3Yy4aeMbIX OOBEKTOB, /ISl BHITIOJHEHHS TPAKTUUECKUX 3a/laHui MPH 3aKpeIUIeHUH MaTepralia uiu
JMarHOCTUKHU Y4€OHBIX PE3YyIbTaTOB.

O3HakOMJIEHHE y4YalIuXci C MUKPOCKOMMYECKUM CTPOEHHEM JKUBBIX OPraHU3MOB - OJHA U3
[VIABHEWINMX 3a/a4 HayKd, MO3BOJSIOIIMX IIOABECTH IIKOJBHUKOB K IIOHUMAHUIO €IMHCTBA
opranuyeckoro mupa. Jljis mpoBeneHus 1a00paTOpHBIX padoT B IM(PPOBYIO TaOOPATOPHIO BKIIOUECH



MHUKPOCKOII, a B KOMILIEKTE TIOCY/bl U 000pYIOBaHUs OOLIEr0 Ha3HAUEHHSI UMEIOTCS HE0OX0JMMOe
OCHAIIICHHE JIJIs1 TPOBEICHHMS JIA0OPATOPHBIX PabOT.

[udposass nmabopaTopusi BKIIOYaeT HAOOp Ui M3TOTOBICHHMS MHUKpompenaparoB. CBexue
npenapaTbl M3rOTaBIMBAIOT JUIsl HEMEAJIECHHOro paccMoTpeHusi. K HUM OTHOCATCS KHUIKOCTHBIE
(0OBEKTHI OOBIYHO TIOMEINAIOTCS B BOAY, a MpEenapaThl COXPaHAIOTCS B TEUEHUE HECKOJIBKUX JTHEH),
cyxue (Hampumep, 4YacTHIy MNTHYbEro Iepa, MPOCTO IMOJIOKHUTh HA MPEAMETHOE CTEKIO U
MUKpPOCKOIIMPOBATh), JKUBbIE IIpernaparbl (Ma3Ku - Kalluli JKUAKOCTH, HAlpUMEpP KpOBH) U
BUTAJbHBIC Mpenaparbl (KOTOpble HCHOJB3YIOTCS JJIs HM3Yy4YEHHUS MaJIOKJIETOYHBIX OOBEKTOB
(mpocTelmmMX, KOJIOHHWI BOMOpPOCHEH), Ui HaOmoaeHus JBUXKeHHS (Tydenbku, ameOsl).
[TpuroTtoBneHne MUKpoOIIpenapaTa BbIpadaThIBAET Y y4alIerocss HaBbIKU CaMOCTOATEIbHONU pabOThI,
AKTUBU3UPYET UX IO3HABATENIbHYIO IE€ATEIbHOCTh U 3HAKOMUT C TEXHUKON U METOJIMKON HAay4yHOTr'O
uccienoBanus. B mudpoByro maboparopuio BKIOYEH Takke U Ha0Op MHUKpPOIPEnapaToB, KOTOPBIH
COJICP/KUT TIIOCTOSIHHBIE IIpemnapaThl, JOJIIOE€ BpPEMs COXPAHSAIOIIMECS B IPUTOAHOM U
MUKPOCKOIIUPOBAHHUSI BUJIE.

Crnemyer OTMETUTh, 4YTO HapsAy C HCIOJb30BAaHUEM IIEPEUYMCIIEHHOTO BBINIE Y4eOHOTO
000py/I0BaHUsl Ba)XXHYIO POJIb B M3YYEHHU OHMOJIOTMM UTPAIOT MPUPOJIHBIE OOBEKThI, TaK KakK B
OOJIBIIMHCTBE CIy4aeB TOJIBKO OHU MOTYT OO€CHEeYHUTh HauOOJBUIYI0O KOHKPETHOCTb M IOJHOTY
3HAHUU Yy4Yalluxcs, MOMOTalT (POPMHUPOBAHUIO Y HHUX MPAaBUIBHBIX Ouoiormdyeckux 3HaHui. K
TaKUM XKUBBIM OOBEKTAaM OTHOCST PACTEHUS, )KUBOTHBIE )KMBOTO yroJIKa, aKBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTAMH SIBISIOTCSI KCKYPCHH B
OMOJIOTrMYECKHE M KpaeBeAUeCKne My3€eH, OOTaHWYECKUE Ca/bl, 300MapKU U OKPYKAIOILIUE HIKOJY
€CTECTBEHHbIE M HCKYCCTBEHHBIE TPUPOIHBIE COOOIIECTBA.

TpaguuuoHHble OHOJIOTMYECKME MYJISDKM M MOJEIM B HACTOAILEE BpeMs YCHEIIHO
3aMeHAITCS IUGPOBBIMU  00pa3oBaTeNbHBIMH pecypcaMu: BHAeOdparMeHTaMH, AaHHMAIUeH,
BUPTyaJbHBIMU  JTaOopaTopusimu. LludpoBsie oOpazoBaTenbHBIE peCypcbl HE MOTYT CTaTh
MOJTHOLIEHHOM 3aMEeHO pearibHBIX MPUPOIHBIX 00BEKTOB, HO 1alI0T BO3MOXHOCTh IMO3HAKOMUTHCS C
Oojee IIUPOKHUM KPYroM OOBEKTOB, CO3JAIOT NPEANOCBHUIKH I  WHTECHCHU(UKAIIUU
o0pa3oBaTeNbHOTO Tporecca W 00eclevyrBalOT  HE3aMEJIUTENbHYI0  OOpaTHYl  CBSI3b,
KOMITBIOTEPHYIO ~ BH3YQJIM3alUWI0  WH(POpMAIMK, aBTOMATH3AlMIO  YIpaBlIeHHUs  y4eOHOU
JESITEIbHOCTBIO M KOHTPOJIb €€ Pe3yIbTaTOB.

OcHalienve i W3y4eHHUs] XMMHUU IPEJICTaBICHO B BUJE JIEMOHCTPALMOHHOIO O0OpYAOBaHUS,
KOMILJIEKTa XMMHUYECKHX PEaKTHBOB C HEOOXOAWMBIM OOOpYIAOBaHMEM U3 OOILEro KOMIUIEKTa
oCy/bl M1 000PYI0BaHUS 711 YYEHUUECKHUX OIBITOB U KOMIUIEKTA KOJUIEKIIUH

JIeMOHCTPALIMOHHBIN HKCIIEPUMEHT SBJISIETCS BAKHOW YacTbl0 00y4EHUsI XUMHUH. 371€Ch BaXKHO
MOMHHTb, YTO NPU €ro NMPOBENECHUU O005A3aTEIbHO JOKHBI ObITH COOJIOJEHBI BCE HEOOXOAMMBIE
ATambl: TOCTaBKa 1€ SKCIEPUMEHTa, OIUCAaHWE HEOOXOAMMOro JUIsl €ro BBIIOJHEHHUS
000py/10BaHUs U pEaKTUBOB, IUTAHUPOBAHKE MOPSIKA IPOBEACHUS,

ONMCAHNE UCXOAHBIX BELIECTB,

IIPOrHO3MPOBAHUE 0KHMIAEMBIX B PEaKIIMOHHOM CMECH U3MEHEHUH U Pe3yJIbTaTOB 3KCIIEPUMEHTA,
ONMCAHUE W3MEHEHMM, IPOM3OLIEAIMNX C BEUIECTBAMH, ¢dbopMynMpOBKa BBIBOJOB U3
HKCIIEPUMEHTA,

CO3/1aHHE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABJICHUE YPABHEHUS PEAKLUI.

B mporuecce npoBeneHus AEMOHCTpalUi, y4alMecsi OCBAaMBAIOT JTallbl MPOBEIEHUS OIbITa,
no3ToMy Haubosnee 5(G(EKTUBHBIM SBISETCS HE MPOCTOE OIMCAaHME OMNbITa Y4YHUTEIEeM, a
UCIIONIb30BaHuE 3BpUcTHYeckol Oecenpl. [lpu peamusanuu Takoro cueHapus Jake HE OYEHb
CJIO’KHBIN OTBIT 3aHUMAET JOBOJILHO MHOTO BPEMEHH, HO CJIEJOBAHUE €MY I03BOJIIET 00ECIeUnTh
NOHMMaHHE OO0ydYaloIlUMHUCS TMPUEMOB HAyYHOTO TO3HAHMSI M UCHOJIb30BAaHHE HX YXKE B
CaMOCTOSITENIBHOM AEATEIbHOCTH B MPOILIECCE YUEHUUYECKOro 3KcnepuMeHTa. Ha HavanpHOM 3Tane
u3ydeHuss xuMun (B 8 - 9 kiaccax) MMEHHO TaKOW MOJXOJ TO3BOJISIET JTOCTHYh MaKCHMaTbHOU
3 PEKTUBHOCTH OT MPOBEJCHUS JIAOOPATOPHBIX U MPAKTUYECKHX paboT, a Takke chopMUPOBATH Y
yyYalmxcs OTBETCTBEHHOE OTHOILIEHUE K IKCIIEPUMEHTY.



[Ipr oOIleHMBAHWU YYEHHYECKHX IPAKTHYECKHX paboT IeIecoo0pa3HO YUYMTHIBATH IOAXO[HI,
UCTIONB3YIONIME B OSK3aMCHALMOHHBIX Marepuanax. Tak, B HacTofllee BpeMs MpeaIaracTcs
IKCIIEPUMEHTATIFHOE 3aJIaHUE, MPEAYCMATPUBAOIIEe BEIOOP ABYX BEIIECTB U3 MATH MPEATOKESHHBIX
U TPOBEJICHHE C HUMHU PEaKLUil, OTPaKalOMMX XMMHYECKHE CBOICTBA YKa3aHHOTO B YCIOBUU
3amanus BemecTBa. OIEHMBaHME WAET Ha OCHOBAaHUM OTYETAa YYEHHWKA O IMPOJEIaHHOW paboTte
(ypaBHEHHUS peakuuii, BBIBOJIBI O HAOJIOJACHUSAX) M HAa OCHOBAaHMM MPSMOrO HAOIIOACHUS 32
HeﬁCTBHHMH YUYCHHKaA IO MPOBCACHHUIO OIILITOB. HpI/I O9TOM BBIACIAIOTCA 3TAallbl 0T6opa BCIICCTB U
CMEIIMBaHMs BEIECTB B COOTBETCTBUH C ITYHKTaMH WHCTPYKIMH K padoTe.

BaxHeWmuM HarpaBlieHHEM KakK JIEMOHCTPAI[MOHHOTO, TaK U YYEHHYECKOTO HKCIEPUMEHTa
JIOJDKHO CTaTh HCIIONB30BaHUE NU(POBOM J1abOpaToOpuu, KOTOpas IO3BOJSIET OPTraHH30BaTh
XUMUYECKUM SKCIIEPUMEHT Ha IPUHIUIINAIBHO HOBOM YPOBHE, IIEPEUTH OT KaY€CTBEHHOW OLICHKH
HaOJII0JaeMBIX SIBICHUH K CHCTEMHOMY aHAJM3y KOJMYECTBEHHBIX XapakrepucTuk. [Ipu pabote c
JaTyuKaMu TUGPOBON J1abopaTopuu oOecreunBaeTcs aBTOMATH3MPOBAHHBIM cOOp u 00paboTka
JAHHBIX, XOJ SKCIEPHUMEHTa MOXKET 0TOOpaxxaThCs B BHJIE IpaMKOB MM MOKa3aHUH IpHOOpOB, a
PE3YyIbTaThl SKCICPUMCHTOB MOT'YT COXPAHATHCA MJIUTCILHOC BPCMS. Haunb6onee AKTYaJIbHBIM IJIA
XMUMHUHM ~ SIBISICTCA  TEPeXoJ K  KOJNMYECTBEHHBIM  XapaKTepUCTUKaM, KOTOPBIH  MOXKHO
POMLTIOCTPHPOBATH CIEAYIONIMMH MPUMEPAMU: U3YYEeHUE CTPOCHUS TUIaMeHH, onpeaeienne pH B
pPa3HBIX cpelax, OIpEAEJICHUE CKOPOCTH pEaKIMH, HW3YYCHHWE BIHMSHUS KOHIEHTPAlUUd U
TEMIIepPaTypbl HA CKOPOCTh PEaKIIH.

LludpoBas naboparopust TO3BOJSET pEaTM30BaTh MEKIPEAMETHBIE CBS3M C JIPYTUMH
npeamMeraMmm  €CTCCTBCHHO-HAYYHOI'0  IHWKIJIA, IMOCKOJIBKY Oa€T BO3MOXHOCTb BBIIIOJIHATH
MHTEIPHUPOBAaHHbIC y4eOHBIC HCCIIEAOBAHMS IO €CTECTBEHHBIM HayKaM, NMPHUMEHSITh U OCBAaHBATh
DJICMEHTHI CTAaTUCTHUKHU U I/IH(l)OpMaIlI/IOHHI)IC TEXHOJIOI'nH.

Ipuiioxenue Ne 6
[IPUMEPHLIN IIEPEYEHbE OBOPYJIOBAHNS, PACXOJIHBIX MATEPUAJIOB, CPEJICTB
OBYYEHUA U BOCIIMTAHUA
Ta6muma Ne 1 CTAHJIAPTHBIM KOMITUIEKT

Ne |HaumenoBanue Kpatkue npumepHble TEXHUYECKHE KonuuectBo equnun; | Kon-Bo
000pyI0BaHUS XapaKTEPUCTUKHU st OO, He €MHHUIL]
SIBJISIFOLIUX CST st OO
MaJIOKOMIUIEKTHBIMH, | MAJIOKOMIT
el. U3M. el. U3M.

EcrecTBeHHO-Hay4Has HANPaBICHHOCTh

1. | OOGmee obopynoBanue (pusnka, XUMus, OUOJIOTHS)

1.1. |Hudposas Hudposoii natunk 3 mr. 2 wr.
nabopaTtopus 3JIEKTPOIIPOBOTHOCTH
y4EeHHYECKas Hudposoit garuuk pH
(pusmka, xumus, [HudpoBoii JaTYMK MONTOKEHUST
Ouosorus) Hudposoit gaTuuk TemnepaTypsl
Hudposoii naTunk aOCOIOTHOTO
JIaBIICHUS
Hudposoii ocunmnorpadhuyeckuit
TaTYAK

Becsl anexktponnsie yue6Hsie 200 r
Muxkpockor: nudpoBoi uiu
onrtuyeckuit ¢ yenuuenuem ot 80 X
Ha6op st m3rotoBienust
MHUKpPOIIPENapaToB
Muxkponpenapatsl (Habop)




COGIII/IHI/ITGJIBHBIG nmpoBozaa,
porpaMMHOE o0ecIieueHue,
METOJINYCCKUE YKA3AHHUS
KOMILIEKT COMYTCTBYIOITHX
JIEMCEHTOB JIA OIIBITOB IIO MCXAaHUKE
KOMILIEKT COMTYTCTBYIOIIHX
JIEMEHTOB IJI OIIBITOB I1O
MOJICKYJISIPHOH (pr3mKe

KOMILIEKT COILyTCTBYIOIIUX
AJIEMEHTOB JIJISl OIIBITOB 10
ANEKTPOUHAMUKE

KOMILIEKT COITYTCTBYIOIIHX
JIEMEHTOB JIA OIIBITOB I1O OIITUKE

1.2.

KomrmuiexT mocy/ist
1 000pyIOBaHUS
JUTSL Y4eHUYECKUX
onbITOB ((hu3HKa,
XUMHUSI, OUOJIOTHS).

[lITatuB 1a00paTOPHBIA XUMUYECKUNA
Ha6op vamiex Iletpu

Hab6op unctpymeHToB
MpenapoOBATbHBIX

Jloxka JJi COKUTaHUs BEIIECTB
Crymnka dapdopoBas ¢ IeCTHKOM
Hab6op 0aHok At XpaHeHUs TBEPIbIX
peaktuBoB (30 - 50 mu1)

Hab6op cxistHOK (1akoHOB) J1st
XpaHEHUs PACTBOPOB PEAKTHBOB
Ha6op npubopok (ITX-14, I1X-16)
[TpuGop 1st moTy4eHHs ra30B
CnouproBka

I'oprouee i1 ciupTOBOK
OunbTpoBanpHas 6ymara (50 mir.)
Konba konnueckas

[Tanouka cTexisiHHAS (C Pe3UHOBBIM
HaKOHEUYHUKOM)

Yameuka /17151 BBITapUBAHUS
(BBITApUTENTHbHAS)

Mepsblit TUIUHADP (TUIACTUKOBBIH )
Boponka crexnsiHHas (Masas)
Crakan crexisanbii (100 mur)
I"azooTBOHAs TpyOKa

3 mT.

2 IIT.

BNOJIOI'UA

. | KOMILJIEKT BJIa)KHBIX

IIperaparoB
JIEMOHCTPALIMOHHBII

Ha3HA4YCHHE: JIECMOHCTPAIMOHHOE,
Marepuai KOHTeHepa: MIACTUK,
TepMETHYHAs KPBIIIKA: HAJIMYHE,
KpeIUIEHHE IKCIIOHATa: HaJu4Ke,
KOHCEPBHUPYIOIIEE BEIIECTBO:
HaJguvue,

HaKJIeHKa C HAMMEHOBAHUEM:
HaJu4ue.

He meHee 10 npenapaToB u3
MPUBEJIEHHOTO HUXKE CITUCKA:
Bnaxxnerit mpenapar "be33yoka"

1 mrr.

1 mrr.




Bnaxuslii npenapar "'agroxa”
Brnaxwnsiit npenapat "BHyTpeHHee
CTpOEHHE OPIOXOHOIOro MOJUIIOCKA"
Bnaxwnsiit npenapat "BHyTpeHnHee
CTPOEHHE KPbICHI"

Bnaxunsiit npenapat "BHyTpenHee
CTpOEHHE JATYIIKU"

Bnaxunsiit npenapat "BHyTpeHnHee
CTPOEHHUE NTULIBI"

Bnaxwnsiit npenapat "BHyTpeHnHee
CTpoeHue peiobr"

Bnaxunsiit npenapat "Kapacp"
Bnaxuslii npenapar "KopeHb
0000BOTO pacTeHHs ¢ Ki1yOeHbKamu'"
Bnaxuslii npenapar "Kpeserka"
Bnaxunsiit npenapat "Hepeunna"
Bnaxuslii npenapar "Pa3Burue
KOCTHUCTOH PBIOBI"

Brnaxuslii npenapar "Pa3purue
Kypuupbl"

Brnaxnsriii npenapart "Cuudomenysa”
Bnaxunsiit npenapat "Tputon"
Bnaxusiii npenapar "Uepenaxa
6oxoTHas"

Bnaxusiii npenapar "Yx"
Bnaxwnsiit npenapat "Smepuia"

2.2.

Kommnekr
repbapues
JIEMOHCTPALIMOHHBII

Haznauenue: 1eMOHCTpallMOHHOE,
OCHOBA JIs1 KPEIJICHUs: TepOapHbIil
JIHCT,

CIHMCOK PKCIIOHATOB: HAJIMUUE

He MeHee § repbapueB U3
MPUBEJICHHOTO HUXKE CIHCKa:
Haznauenue: neMoHCTpalMOHHOE,
OCHOBA JIs1 KpeTJICHUs: repOapHbIit
JICT,

CIIMCOK DKCTIOHATOB: HAJIMUNE

He MeHee § repbapueB U3
MPUBEJICHHOTO HUXKE CITHCKA:
I'epOapuii "/lepeBbs 1 KyCTapHUKH"
I'epGapuit "/Iukopactymiue
pactenus"

I'epb6apuii "Kopmosslie pacteHus"
I'epbapuii "KynbrypHble pacTeHus"
I'epGapwuii "JlekapcTBeHHBIE
pactenus"

I'epGapwuit "MenonocHbie pacTeHUs"
I'epbapuii "Mopdonorus pacrenuit”
I'ep6apuii "OcHOBHBIE TPYHIIBI
pacteHuit”

I'epGapwuii "Pactutenbubie
cooOmiecta"

1 mrr.

1 mrr.




I'ep6apuii "CenbCcKoX03sUCTBEHHBIC
pactenus"

I'epbapuii "SAnoButsie pacrenus"
I'epOapuii kK Kypcy OCHOB 110 OOIIEH
OHoIoTHH

2.3.

Kommiekt
KOJUIEKLIUH
JIEMOHCTPAIIOHHBIH
(10 pa3HBIM TEMaM
Kypca OHoI0run)

Haznavenue: 1eMOHCTpaIlmoOHHOE,
OCHOBA JIJIsl KpEIUJICHUS: HaJu4ue,
HaKJIEMKU ¢ HAMMEHOBAHHEM:
HaJIu4ue

He meHee 10 xomneknuii u3
MPUBEJICHHOTO HUXKE CITUCKA:
Komnexknus "I"onoceMeHHbIe
pactenus"

Komnexuust "O6GuTaTean MOPCKOro
naa"

Komnexkuus "Ilaneonronornyeckas”
Komnekuus "IIpencraBurenu oTpsaoB
HACeKOMBIX" KOJHYECTBO HACEKOMBIX:
HE MeHee 4

Komnekuus "l[Ipumepsl 3aIUTHBIX
MPHUCIIOCOOTICHUN Y HACEKOMBIX "
Komnexuus "IIpucnocoOurenbHbIe
HM3MCHCHHS B KOHCUHOCTSIX
HaceKOMBIX"

Komnekius "Pa3BuTie HaCEKOMBIX C
HEMOJIHBIM MpeBpamicHuem"
Komnekus "Pa3BuTie HaCEKOMBIX C
MOJIHBIM TpeBpaleHueM"
Komnexknus "Passurue mmeHuns"
Konnexmnus "Pa3sutue 6adbouku"
Konnexnus "PakoBHHEI MOJUTIOCKOB"
Konnexkmnus "CemelictBa 0adbouek"
Komnekuus "CemelicTa xykoB"
Komnekmus "CeMena u mionsr’
Komnekuus "®opma coxpaHHOCTH
HCKOIMAEMbIX pacTeHUH U KUBOTHBIX"
Hab6op maneoHTONOrMuecKux Haxo10K
"[Ipoucxoxaenue yenoBeka"
KOJIMYECTBO MOJIeIICH: He MeHee 14

1 mT.

1 mT.

XNMUA

.| leMOHCTpallMOHHOE

obopynoBanue

CocTaB KOMILJIEKTA:

Cronuk nogbeMHblii Haznaduenue:
cOOpKa y4eOHBIX YCTaHOBOK,

pa3mep crosienHuLbl: He MeHnee 200 *
200 MM, IIaBHBIM ITOJTBEM C
IIOMOIILIO BUHTA: HAJTUUHE

[[ITaTuB 1eMOHCTPAIMOHHBIN
xuMudeckuii: HaznaueHnue:
J€MOHCTpalus MpudbOpoB U

1 mrr.

1 mrr.




YCTaHOBOK,
OT10pa, CTePXKHU, JTAaNKU, MY(THI,
KOJIbIIa: HAJTNYHE,

BO3MOYXHOCTb 3aKpEIUICHUS
JJIEMEHTOB Ha Pa3JIUYHOMN BBICOTE:
Hajau4uue

Anmapart AJis IpoBeAeHUs
XUMHYECKUX peakiuii: Haznauenue:
JEMOHCTPAIHSI XUMUYECKIX PEaAKITHA,
MIOTJIOTUTEINb 11apOB U ra30B:
HaJIn4ue,

MaTepuai KoJObl: CTEKIO

HaGop amns snexTponunza
JIEMOHCTpAIIMOHHBIN: Ha3znauenue:
M3Yy4YEHUE 3aKOHOB 3JIEKTPOJIN3a,
cOopKa MOJENIN aKKyMYJISITOPA,
€MKOCTbh: HAJINIHE,

ANEKTPObI: HAINYHE

KomMIuiekT MepHbIX K010 Majioro
o0bema: Ha3znauenue:
JIEMOHCTPAIIMOHHBIC OTIBITHI,

00BeM k0160: or 100 M 10 2000 M1,
KOJIMYECTBO K0j10: He MeHee 10 mmT.,
MaTepuai KoJ0: CTeKIIO

Ha6op ¢naxonos (250 - 300 mu mmst
XpaHEHUsI PACTBOPOB PEAKTHBOB).
Hasnauenue: xpaHeHHE PacTBOPOB
PEaKTUBOB,

KOJIM4YECTBO (PJIakOHOB: HEe MeHee 10
IT.,

MaTtepuai (IaKoOHOB: CTEKIO
npoOKa: HaTuIue

[Tpubop 1Tst ONBITOB IO XUMHH C
ANEKTPUYECKUM TOKOM
(J1abopaTopHBIif)

[Tpubop ist UILTFOCTPAIH 3aKOHA
COXPAaHEHHUS MACChI BEMIECTB: COCY/T
JlannonbTa: HANMUYUE, MPOOKA:
HaJIn4ue,

TUT Tpubopa: IeMOHCTPAIMOHHBII
HenurenbHas BopoHka: HazHauenue:
pasaenenue ABYX KUIKOCTEH 1Mo
IJIOTHOCTH,

MaTepuaa BOPOHKHU: CTEKIIO
YcTaHOBKa JIJIS TICPETOHKH BEIIECTB:
Hasnauenue: neMoHCTpaIusi OYUCTKH
BEIECTBA, TEPETOHKA,

KOJIOBI, XOMOAUIBHUK IS
OXJIQXKICHMUS, AJIJIOHK, TTPoOKa:
HalIn4ue,

JUIMHA YCTaHOBKH: HE MeHee 550 Mm




[TpuGop u1st MOTy4YeHUs Ta30B:
Ha3HAYCHUE: MMOJIYYCHHE Ta30B B
MAaJIbIX KOJTMYECTBaX,

COCTaB KOMIUICKTa: HE MeHee 6
MIPEIMETOB

bans koMOMHMpOBaHHAS
naboparopHasi: bans BogsiHast:
HaJIMYKE, KOJIbI]a CMEHHBIE C
OTBEPCTUSAMH PA3HOTO JHAMETpA:
HaJINYHE,

TUTMTKA DJIEKTPUYECKast: HAIU4YKe
dapdopoBast CTyIKa C MECTHKOM:
Hasnauenue: s pazmenbueHus
KPYIHBIX Qpakiuii BEmeCTB U
MIPUTOTOBIICHHSI TOPOIIKOBBIX CMECEH
KommitekT Tepmomerpor (0 - 100 C; 0

- 360 C)

3.2.

Komiuiext
XUMHAYECKUX
PCaKTUBOB

CocTaB KOMIIIEKTA:

Hab6op "Kucnotsl" (a3oTHasi, cepHas,
coJistHas1, opTodocdopHas)

Ha6op "T'unpokcunsl" (rugpoxcus
Oapusi, TUIPOKCU]T KaIHsl, THAPOKCHU]
KaJIbIUsI, TUIPOKCU]] HATPUS )
Hab6op "Oxkcuapl MmeTamios"
(asrroMuHUA OKCHT, Oapus OKCU]I,
xenesa (I11) okcua, KanbIust OKCHUI,
marnus okcun, meau (1) oxcup,
IIMHKA OKCH]T)

Hab6op "llenounsie u
LIEJIOYHO3EMENbHBIE METAIIIBI"
(JIuTUH, HATPUM, KaJbIU)

HaGop "Metanmnbl" (amOMUHMIA,
JKeJe30, MarHuii, MeJlb, IIMHK, OJIOBO)
Ha6op "lllenounsie u
LIeJIOYHO3EMENbHbIE METAILIbI"
(JuTUH, HATPUM, KaJIbIU)

Ha6op "OrneonacHsie BemiecTa"
(cepa, dhocdop (kpacHblit), OKCH
hocdopa (V)

Hab6op "T"anmorenst" (#ioa, Opom)
Ha6op "T"anorenuast" (amroMuHUS
XJIOPH/T, AMMOHUS XJIOPHUJI, Oapust
xyopuf, xxenesa (I1I) xmopun, kanus
HOHT, KAJTAS XJIOPH/T, KJTBITHS
XJIOPU/I, TUTHUS XJIOPUJ, MaTHUS
xqopun, menu (1) xnopun, Harpus
Opomu, HaTpust GTOPUI, HATPUS
XJIOpUJI, IIMHKA XJIOPH]T)

Ha6op "Cynbdartsl, cyabhuabl,
cynbGuTh" (aTIOMUHUSA CyTIbOaT,
aMMOHHUs cynbdart, xenesa (II)

1 mT.

1 mT.




cynbdun, sxxenesa (II) cynsdar, 7-mu
BOJIHBIN, Kanus cyiabdar, kodaabTa
(II) cynbdar, maraus cynbdar, Meau
(IT)) cynpdar 6e3Boanbii, meau (II)
cynb(aT 5-TH BOJIHBINA, HATPUS
cynbdua, HaTpus CyIbPUT, HATPUS
cynbdar, HaTpust TUAPOCYIbdAT,
HUKES Cyiabhar

Ha6op "Kapbonarts" (aMmMoHHS
kapOoHat, Kaius kapoonar, meau (I11)
KapOOHAT OCHOBHOM, HAaTpUs
KapOOHAT, HATPUS TUAPOKAPOOHAT)
Ha6op "®ocdarer. Cunukarer”
(xamust MoHOTHIpOOpTOdOChaT,
HATpUS CUJIMKAT 9-TH BOJHBIMH,
Hatpus oprodocdar
TpPEeX3aMELICHHBIN, HaTPUs
muruapodocdar)

Ha6op "Aueratsl. Ponanumst.
Coenunenus xene3a" (Kaius amerar,
kamust peppo (I1) rexcanmanny, Kanus
deppo (II1) rekcanmoHua, Kaaust
pOJaHM[, HATPUs alleTaT, CBUHIIA
areTar)

Ha6op "Coeaunenust mapranna"
(xamus mepmanranat, mapranua (IV)
okcu, mapranna (II) cymedar,
MapraHiia XJ0pu)

Ha6op "Coenunenus xpoma"
(aMMOHUS AUXPOMAT, KaIHS
IUXpomar, Kaiaus xpomar, xpoma (I1I)
XJIOpUJ1 6-TH BOJHBII)

Ha6op "Hutpats!" (asmroMuHus
HUTpPAT, aMMOHHUS HUTPAT, KaJIHs
HUTpAT, Kaiblus HUTpat, Meau (1)
HUTpAT, HATpUsl HUTpAT, cepedpa
HUTpAT)

Ha6op "Unaukatopsr" (JakMous,
METHJIOBBII OPaHKEBBIH,
¢benondranenn)

Hab6op "Kucnopoaconepxariue
OpraHuyeckue BelecTa’ (aleToH,
TIIMIEPUH, TUITUIOBBINA pup, CIUPT
H-OyTUJIOBBIN, CIUPT U30aMHJIOBBIH,
CHUPT U300YTHIIOBBIH, CIUPT
STUIIOBBIH, heHon, popmanuH,
STHJICHTIIMKOJb, YKCYCHO-3THUIIOBBIN
2up)

Ha6op "YrneBogopoast" (OeH3uH,
reKcaH, He(pThb, TOIYOJ, HUKIIOT€CKaH)
Ha6op "Kucnotsl oprannyeckue"




(KuCnoTa aMMHOYKCYCHAsI, KUCIOTa
OeH30lHAas, KUCJIOTa MacisgHas,
KHUCJIOTa MypaBbUHAs1, KUCIIOTA
OJIEMHOBAsI, KMCJIOTA MaJIbMUTUHOBAS,
KHUCJIOTA CTEapUHOBAsi, KUCIOTa
YKCyCHasl, KUCJIOTa Il1aBeJieBasi)
Ha6op "YrneBoapl. AMuHbBI"
(aHWIMH, aHUJIUH CEPHOKUCIBIN, J1-
[JII0K03a, METUJIAMUH THAPOXJIOPUI,
caxaposa)

3.3.

Komiiekt
KOJUIEKLIUH U3
CIIICKa

Hasnauenue: neMoHcTpanimoHHoE,
BU/I YITAKOBKH: KOpOOKa,
OMHCaHUe: HATNYNe

CocTaB KOMILIIEKTA:

Komnexnus "Bomaokaa"
Komnexkuus "KameHHslil yrois u
MPOJYKTHI €ro nepepadboTku”
Komnekuus "Metasisl U criaBe!”
Komnnekuust "Munepansl 1 ropHble
noposel" (49 BUIOB)

Komnekuus "MunepanbHbie
ynoopenus"

Komnexuust "Hed1s 1 nmpoaykTh! ee
nepepaboTku”

Komnexuus "[lnactmaccer"”
Komnexuus "Tomiuso"
Komnekuus "Yyryn u cranp"
Komnexkuus "Kayuyk"

Konnexuus "llxana tBeproctu"
Habops! ai1a MoaenupoBaHus
CTPOCHHUSI OPTAaHNYECKUX BEIIECTB
(yueHunueckue) He MeHee 4 IIT.

1 mrr.

1 mrr.

OU3NKA

CocTaB KOMILJIEKTA:

[lITaTuB 1EMOHCTPALIUOHHBIN:
Ha3nauenue: npoBenenue
JIEMOHCTPAIIMOHHBIX OTBITOB,
OCHOBaHHE, CTEPKEHb, JIANKH,
KOJIbI1a, My(ThI: HATUYWE
CTOJIMK TObEMHBII:

Twum cTonuka:
y4ueOHbII/1abopaTOpHBIH,
OTopa, CTeP>KEHb BUHTOBOM, BUHT
PEeryJIupoOBOYHBIN: HANMYKE,
(dbyHKIHS TTOTheMa U OTTyCKaHUS
CTOJIMKA: HAJIMYNE

HcTouyHNK TOCTOSHHOTO 1
MEPEMEHHOTO HAMPSIKEHUSI:
Hasznauenwne: 119 MUTaHASA

1 mrr.

1 mrr.
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peryiaupyeMbIM MEPEMEHHBIM U
MTOCTOSIHHBIM TOKOM 3JIEKTPHUUECKUX
CXeM,

gacToTa, I'm: 50,

notpediisieMas MOIHOCTh, BA: 10
ManoMmeTp KUAKOCTHOM
JIEMOHCTpAaLlMOHHBIN: Ha3zHauenue:
JU1s1 u3Mepenust naienus 10 300 Mmm
BOJSTHOTO CTOJIOA BBIIIC U HUXKE
aTMoc(epHOro JaBJiIeHMUs,
crexiisinHas U-o0pa3Has TpyOka Ha
MO/ICTaBKe: HATMYKE

KamepToH Ha pe30HaHCHOM SIILUKE:
Haznauenwue: 1151 neMoHCTpanuu
3BYKOBBIX KOJICOaHUI U BOJIH,

JIBA KaMEPTOHA HAa PE3OHUPYIOIIUX
SIIIUKaX: HAIAYHE,

PE3UHOBBINM MOJIOTOYEK: HATUYUE
Hacoc BakyyMHBII1 €
anekTponpusogoM: Haznauenue:
CO3JIaHUE PA3PSKEHUS UITH
M30BITOYHOTO JJABJICHUS B 3aMKHYTHIX
o0beMax,

OTIBITHI: KUIIEHUE KUIKOCTHU MpU
TMOHMKEHHOM JIaBJICHUH, BHEIIIHEE U
BHYTpPEHHEE JIaBIICHUE U JIp.
Tapenka BakyymHas: Haznauenue:
JIEMOHCTPAIIHS OIBITOB B 3aMKHYTOM
o0BbeMe ¢ pa3peKeHHBIM BO3IYXOM,
OCHOBaHHE C KPaHOM, KOJIOKOJI U3
TOJICTOTO CTEKJIa, PE3UHOBAS
MPOKJIAKA, JIEKTPUUECKHUI 3BOHOK:
HaJTu4Ine

Benepko Apxumena: Haznauenue:
JEMOHCTPALIMS TEUCTBUS )KUIKOCTH
Ha MOTPY>KEHHOE B HEE TEJIO U
W3MEPEHHUE BEITMUYUHBI
BBITAJIKMBAIOIIEH CHUIIBI,

BEJIEPKO, TEJIO HHJIMHAPUIECKON
(hOpMBI, IPYKUHHBIA JTUHAMOMETD:
HaJTu4yue

OrnuBo Bo3ayuHoe: HazHaueHue:
JIEMOHCTpAIIHS BOCTUIAMEHEHUS
roproueit cMecH MpH ee ObICTpOM
CKaTHH,

TOJICTOCTEHHBIN [TUIMH/AP, TOPUIEHb
Ha METaJUTMYECKOM IITOKE C
PYKOSITKOM, TOJICTaBKa IS
MAJTUHIPA: HATAYHE

4.1.

OGopynoBaHue s
JEMOHCTPAIIMOHHBIX

[Tpubop mist neMoHCcTpauu
JaBJICHUS B )KuAKocTU: HazHaueHue:




OIIBITOB

JIEMOHCTpAIMs U3MEHEHHS JJaBJICHUS
C TITyOMHOU TIOTPYKECHHS,

JATYK JaBJICHUS, KPOHIITEHH JIst
KpEIUIEHHs Ha CTEHKE CoCy/a:
HaJIN4YHe

[Tpubop 1t IeMOHCTpauuu
aTMoc(hepHOro JaBICHUS
(MarnmeOyprekue moymapus):
Ha3nauenue: neMOHCTpanus CUJIbI
aTMOC(EpHOIo AaBICHHUS,

JIBa pa3bEMHBIX METANTHIECKUX
MOJTyLIapUs C IPOYHBIMU PYUYKaMU U
XOPOIIO MPUILTH()OBAHHBIMH
KpasiMH, HUMIIEIb C KPAaHOM:
HaJIN4He,

CO3/1aBaeéMO€ BHYTPU I1apOB
BAaKyyMMETPUYECKOE JJaBJICHUE: HE
menee 0,05 MIla,

MaKCHMaJIbHOE pa3pblBalolee
ycuiue: He menee 90 H

HaGop Ten paBHOrO 00BEMA:
Haznauenwue: 11 onpeseneHus U
CpaBHEHHSI TEIUIOEMKOCTH U
IUIOTHOCTH Pa3JInYHbIX TBEPABIX
MaTepuasoBs,

LUWINHAPBI U3 PAa3IUYHBIX
MaTepUajoB: HE MeHee 3,

KPIOYKH JUIs [IOJIBEIINBAHUS
UWIMHAPOB: HATHYHUE

HaGop Ten paBHOI Macchl:
Hasznauenwue: ayis onpenesneHus u
CPaBHEHHIO MJIOTHOCTH pa3IMYHbIX
MaTepuasos,

LUWINHAPBI U3 PA3ITUYHBIX
MaTepuasoB: HE MeHee 3 .,
KPIOYKH IS MTOJIBEIINBAHUS
MWIMHAPOB: HATMYHNE

Cocynpl cooOImaronmecs:
Ha3znauenwue: neMmoHcTpanus
OJIMHAKOBOT'O YPOBHS OJHOPOIHOM
YKUJKOCTH B COOOMTAIOIIUXCS MEKTY
coboii cocynax pa3Hoi pOpMbI,
COOOIIAIOIIMECS CTEKIITHHbBIE TPYOKH
pas3Hoii popMBbI: HE MeHee 3 MIT.,
MOJICTaBKA: HAJIMYNE

Tpy6ka HeroTona: Ha3znauenue:
JIEMOHCTpAIHS OJTHOBPEMEHHOCTH
Na/IeHUS Pa3IMYHBIX TN B
pa3pekeHHOM BO3/yXe,

(GYHKLIMS TOIKIIOUYEHUS K
BaKyyMHOMY HAacOCy: HaJIM4He,
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JuiHa TpyOkH: He MeHee 80 cM.,
PE3UHOBBIEC TPOOKHU, HUIIIETb:
HaJu4ue,

KOJIMYECTBO TeJ B TpyOKe: He MeHee 3
IIT.

[Tap ITackansa: Haznauenue:
JEMOHCTpALMs ITepeiadn
MIPOU3BOJUMOTO Ha )KUJIKOCTh
JTaBJIEHUS B 3aMKHYTOM COCYJIE,
JEMOHCTPALIMS MOIbEMA KUAKOCTH
MO ICHCTBHEM aTMOC(EPHOTO
JABJICHUS,

METAUTHYECKUN [IUIUHAP C
OnpaBamu, MOPLIEHb CO IUTOKOM,
MOJIBIA METAJUIMYECKUI 1Iap C
OTBEPCTHUSIMU: HAJTUYUE,

JUTMHA IIJIMH]Ipa: He MeHee 22 cMm,
JUMaMeTp 11apa: He MeHee § CM
[Tap ¢ xonbrom: HazHauenue:
JEMOHCTPALIMS pacClIuPEHUS
TBEPJIOT0 TeJla IIPU HarpeBaHuM,
LITATUB, METAJNINYECKOE KOJIBLO C
My(}TOi, Iap ¢ NEemoYKon: HaTn4ue,
JUTHMHA IIenoYKH: He MeHee 80 MM,
TUaMeTp I1apa: He MeHee 25 MM
unuHapsl CBUHIIOBBIE CO CTPYTOM:
Hasnauenue: nemoHcTpanus
B3aUMHOTI'O [TPUTSKEHUS MEKITY
aTOMaMu TBEPJBIX Tell,

KOJIMYECTBO OJJMHAKOBBIX IIMJIMH]IPOB:
He MeHee 2 IIIT.,

Marepuai HWIHHIPOB: CTallb U
CBUHEI],

KPIOYKH I TOJBEUIMBAHMUS:
HaJu4ue,

CTpYT, HampasJstoas Tpyoka:
HaJTu4yue

[Ipu6op Jlenna: Haznauenue: s
HCCIIEIOBaHMs 3aBUCUMOCTHU
HaIpaBJIEHUs] UHAYKLIIHOHHOTO TOKa
OT XapaKkTepa U3MEHEHUS! MATHUTHOTO
IIOTOKA,

CTOHKA C KOPOMBICIIOM: HAJIMYHE,
KOJIMYECTBO ATFOMUHUEBBIX KOJICII: HE
MeHee 2 IIT.,

MIPOpE3b B OJTHOM U3 KOJIEL: HAJTU4HE
Marsut n1yrooOpa3Hblit
JIEMOHCTpAIIMOHHBIN: Ha3znauenue:
JEMOHCTPALMSI CBOMCTB IIOCTOSTHHBIX
MarHuToB,

TUIl MarHUTa: HaMarHN4YeHHbIN




OpyCOK,

KOJIMYECTBO 1IBETOB MarHuTa: He
McHEe 2,

0003HaYEeHHE MOJIFOCOB MarHmTa:
HaIu4yue

Marsut 1oy10coBOi
JIEMOHCTPALIMOHHBIN (T1apa):
Haznauenue: neMoHcTpalus CBOWCTB
MMOCTOSIHHBIX MarHUTOB,

TUI MarHuTa: HaMarHH4YeHHbIN
OpyCOK MPSMOJIMHEHHOM (HOPMBI,
KOJIMYECTBO 1IBETOB MarHuTa: He
McHEe 2,

0003HaYEeHHE MOJIFOCOB MarHmTa!
HaJIu4yue

Ctpenky MarHUTHBIE Ha MITAaTUBAX:
Hasnauenue: nemoHcTpanyus
B3aMMO/ICHCTBUS MOJIIOCOB MAarHUTOB,
OPUEHTAIIMM MarHUTa B MAarHUTHOM
ToIe,

HaMarHM4YeHHas CTpeJiKa: HaJlm4ue,
KOJIMYECTBO 1IBETOB MarHuTa: He
McHee 2,

MOJ/ICTaBKa: HANTU4Ke

Habop nemoHcTpanmoHHbII
"DOnekTpocTaTuka" (AMEKTPOCKOMHI (2
IIT.), CyJaTaH (2 mr.), majsoyka
CTEKJISIHHAsI, MTajoyka Y00HUTOBAS,
LITaTUBBI U30JIMpYIOLIME (2 IIT.)
Marmmna snekTpodopHas Wiu
BBICOKOBOJIbTHBIM UCTOYHUK:
Ha3nauenue: nis nomydeHus
ANEKTPUYECKOTO 3aps]ia BBICOKOTO
MOTEHIMaja U MOJy4YE€HUs UCKPOBOTO
paspsna,

JUCKH Ha CTOMKAX: HaJu4Ke,
KOJIMYECTBO JIEHACHCKUX OaHOK: HE
MCEHee 2,

M0/ICTaBKa: HaJIM4Ke

KommiekT npoBonoB: JlinHa: He
menee 500 Mm - 4 mt., 250 MM - 4
mrT., 100 MM - 8 1mIT., HA3HAYEHUE: I
MOJIKJIFOUEHUS IEMOHCTPALMOHHBIX
puOOPOB U 00OPYAOBAHUS K
HCTOYHUKY TOKa, JJI1 COOPKU
AIEKTPUUYECKUX 1eNeH, BKItouas
a7eMeHTHI U3 padoThl "TlocTOSHHBIN
AIEKTPUYECKUN TOK"

4.2.

O6opynoBaHue st
1a00paTOPHBIX
pabot u

HITatuB 1abopaTopHBIii ¢
JepKaTEeIIMA
BECBI DJIEKTPOHHBIE

8 mIT.

4 1.




YYEHUYECKUX
ombITOB (Ha Oa3e
KOMIIJICKTOB JIA

orn)

MEH3YpKa, npejen usmeperus 250 m
nuHamometp 1 H

nuHamometp S H

UWIMHAP CTAIBHOM, 25 cM3
UMAJTUHIP aTFOMUHUEBBIN 25 cm3
HWIMHAP alfOMUHKUEBBIN 34 cM3
UUITUHIP IIACTUKOBBINA 56 cM3 (1st
M3MepeHus CHIIbI ApXHMe/ia)
npyxuna 40 H/m

npyxxkuna 10 H/m

rpy3sl 1o 100 r (6 mrT.)

rpy3 HaOOPHBIN yCTaHABIMBACT MAcCy
c marom 10T

MepHas JIeHTa, JTUHEeWKa,
TPAHCIIOPTHUP

OpYCOK C KPIOYKOM U HUTHIO
HampasJfomas JInHoi He MeHee 500
MM. J{0KHBI OBITh 00ECIICUCHBI
pa3Hbie K03 (HUITMEHTHI TPEHUS
Opycka 1o HampaBIsoLIEi
CEKYHJIOMED 3JIEKTPOHHBIHN C
JaTYNKOM

HaIIpaBJIAOIIAsl CO LIKAJION

OpYCOK IEpEBSIHHBIN C ITyCKOBBIM
MarHuToOM

HUTSHOW MasATHUK C TPY30M C
ITyCKOBBIM MarHUTOM H C
BO3MOYXHOCTBIO U3MEHEHHUS JJTUHBI
HUTHU

peIyar

0JIOK TTOABHKHBIN

OJIOK HEIOABMKHBIA

KaJIOpUMETP

TEPMOMETP

WMCTOYHUK MTUTAHUS IIOCTOSTHHOTO
TOKa (BBITPSIMUTEINb C BBIXOIHBIM
HanpspkeHueM 36 - 42 B unu
OarapeitHbIil 6JIOK ¢ BO3MOXHOCTbIO
PETYJIIMPOBKH BBIXOJIHOTO
HaMpsHKEeHUs

BOJIbTMETP JIByXIpeaenbHblil (3 B, 6
B)

amnepMeTp aByxmnpeaenbHeii (0,6 A,
3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

nammouka (4,8 B, 0,5 A)
IIEPEMEHHBIN pe3ucTop (peocrar) 10
10 Om

COEIMHUTEIIbHBIE TPOBOJA, 20 IIT.
KJTFOY




HabOp MPOBOJIOYHBIX PE3UCTOPOB
cobuparoras J1uH3a, GOKyCHOE
paccrosgaue 100 Mmm
coOuparoras JruH3a, POKYCHOE
paccrosaue 50 Mm
pacceunBaromias JIMH3a, GOKyCHOE
paccrosiHue - 75 MM

9KpaH

ONTUYECKAsi CKaMbs

cinaiin "Moaens npeamera"
OCBETUTEIh

MOJIYLMJIMHAP C TUIAHIIETOM C
KpPYTrOBBIM TPAHCIIOPTUPOM
[TpuGop 1t M3ydeHus ra30BbIX
3aKOHOB

Kanunmisapet

Judpakuronnas pemerka 600
ITPUXOB/MM

Judpakuronnas pemerka 300
ITPUXOB/MM

3epkaino

JlazepHas yka3ka

[Monspoun B pamke

[lem FOnTa

Karymka moTok

biiox nnonos

brok xonaeHcatopon

Kommac

Maruaut

DNeKTpOMarHuT

Onunky xene3Hbie B 0aHKe

TexHomoruueckas HAITpaBJICHHOCTb

1. |OobpazoBarenbubiii | PoGoToTexHnyeckuit Habop
KOHCTPYKTOp sl |IpeJHa3HAauYeH Ul U3y4eHHs] OCHOB
IPAKTUKU OJIOUYHOTO | pOOOTOTEXHUKH, JI€TANIEeH, Y3JI0B U
IpOTrpaMMHUPOBAHUS | MEXaHU3MOB, HEOOXOIUMBIX IS

C KOMIUIEKTOM CO3JIaHMsI POOOTOTEXHUIECKUX
JaTYNKOB YCTPOMCTB.

HaGop npexacrasnsier co0oit
KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTENIBHBIX 3JIEMEHTOB U
JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Ha6op no3sonsier cobupats (1
IPOrpaMMUPOBATH COOMpaeMble
MOJIEJIH ), U3 DJIEMEHTOB, BXOISIIHUX B
€ro cOCTaB, MOJIETH MEXaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPOHCTB C
aBTOMATH3UPOBAHHBIM yIIPaBICHUEM,
B TOM YHCJIC Ha KOJIECHOM X0y, a

1 mrr.

1 mrr.




TaK)Ke KOHCTPYKIINI, OCHOBAaHHBIX Ha
HCIOJIb30BaHUU Tiepeay (B TOM
YHCIIe YePBAYHBIX M 3y0UaThIX), a
TaK)Ke PbIYaros.

CBETOJIMOIHBI MATPUYHBINA TUCILIEN
¢ 6eoit MoICBETKOM Ha KOHTPOJLIEpE
KommaecTBo mopToB BBOAA/BBIBOAA
Ha KOHTpOJLJIEpe HE MeHee 6
KonunuecTBo KHOMOK HE MeHee 4
OO111ee KOJIMYECTBO AJIEMEHTOB: HE
MeHee 520 T, B TOM YHCHE:

1) mporpaMMupyembliid 010K
YIPABJICHUS], KOTOPBIM MOXKET
paboTaTh aBTOHOMHO U B IOTOKOBOM
pexuMme;

2) cepBOMOTOPHI

3) JaT4YUK CUJIIBI

4) naT4uK paccTOSHUS

5) naT4uk 1BeTa

6) akkyMynaTopHas OaTtapes

7) IlnacTukoBbIE CTPYKTYPHbIE
AJIEMEHTBI, BKIIIOYast
neppOopUPOBaAHHBIC AIIEMEHTHI: OAJKH,
KyOHKH, OCH U BaJIbl,
COCTUHUTEIIBHBIC SJICMCHTHI K OCSIM,
IIeCTepHH, PEAHA3HAUYCHHBIE IS
CO3/TaHUS YEPBSIYHBIX U 3y0UaThIX
nepenay, COeIMHUTENbHBIE U
KpETEeKHBIC JIEMEHTHI;

7) IIporpamMmMHoOe obecrieueHue,
HCIOJIb3YEMOE IS
MIPOrPaMMHUPOBAHUS COOUPAEMBIX
POOOTOTEXHHUUECKUX MOJIENICH U
YCTPOMCTB, JOCTYITHO JJISt
CKauMBaHUs U3 ceTn VHTEepHET

OO6pa3zoBaTeabHBII
Ha0Op MO MEXaHHUKE,
MEXaTPOHHKE U
pPOOOTOTEXHUKE

KommutekT a5t u3y4eHus: OCHOB
ANEKTPOHUKHU U pOOOTOTEXHUKHU
Habop nomken ObITh peHa3HAUYEH
JUIS IPOBEICHUST yUEOHBIX 3aHITHIA
IO AJIEKTPOHUKE M CXEMOTEXHHKE C
LIEJIbIO N3yUeHHs Haubosee
pacpoCTPaHEHHOM JIEMEHTHOU
0a3bl, IPUMEHSIEMOU I MH)KEHEPHO-
TEXHUYIECKOTO TBOPYECTBA yIAITUXCsI
1 pa3pabOTKH y4eOHBIX MOJENeH
pob6oToB. Habop nomkeH mo3BoIsITh
y4daliuMcs Ha MPaKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH
MIPOEKTUPOBAHHUS
POOOTOTEXHHYECKMX KOMITJIEKCOB Ha
npuMepe yuyeOHBIX Mojeneil poooToB,

1 mrr.

1 mrr.




a TaKKC U3YUUTHh OCHOBHBIC
TEXHUYCCKHUE PCIICHUSA B obnacTu
KI/I6epHeTI/I‘-IeCKI/IX " BCTPAaMBACMBbIX
CHCTCM.

B cocras koMIUIeKTa NOIKEH
BXOJIUTh HA0OP KOHCTPYKTHUBHBIX
9JIEMEHTOB /7151 COOPKU MaKeTa
MaHUMYJISUOHHOTO POOoTa,
KOMILIEKT METAITHIECKUX
KOHCTPYKTUBHBIX 3JIEMEHTOB JJIs1
cOOpKH MakeTa MOOMIIBHOTO po0OTa
T.11.

B coctaB komIuiekTa BXOQuT HAOOp
AIEKTPOHHBIX KOMIIOHEHTOB JUIS
W3YyYEHHS OCHOB AJICKTPOHHUKH U
CXEMOTEXHHUKH, a TAK)KE KOMILJICKT
MPUBOOB M TATYNKOB PA3TMIHOTO
TUMA A7 pa3pabdoTKu
POOOTOTEXHUYECKMX KOMITJICKCOB.

B cocraB xommiekTa JOMMKHO
BXOJIUTH: MOTOPHI C DHKOAEPOM - HE
MEHee 2 IIIT, CEPBONPHUBO.T OOJIBIIION -
HE MeHee 4 1T, CepBONPUBOJ] MAJIbIN
- He MeHee 2 1T, HHGPaKpaCHbII
JaT4YMK - HEC MEHee 3 1T,
yIbTPa3BYKOBOM JaTUUK - HE MEeHee 3
IIT, TaTYUK TEMIEepaTyphl - HE MEHee
| T, TaTYUK OCBEIICHHOCTH - HE
MeHee | mt, Habop PIEKTPOHHBIX
KOMIIOHEHTOB (PEe3UCTOPHI,
KOH/ICHCATOPbI, CBETOIHOIBI
pa3IMYHOro HOMHUHAJA), KOMITJIEKT
IIPOBOJIOB ISl O€CIaeyHOro
MPOTOTUIHPOBAHUS, IJI1aTa
OecraeqyHoro NpoTOTUIIMPOBAHMUS,
AKKyMYJISITOP U 3apsIHOE
YCTPOMCTBO.

B cocTaB koMmieKkTa JOKEH
BXOJIUTH MPOTPAMMHUPYEMBIN
KOHTPOJIIEP, TPOTrPAMMHUPYEMBIH B
cpene Arduino IDE wunu
AHAJIOTUYHBIX CBOOOIHO
pacipoCTpaHseMbIX cpeax
pazpabotku. [Iporpammupyemsiit
KOHTPOJIIEP TOJDKEH 00J1aaTh
MTOPTaMHU JIJIS TIOTKITIOYCHHS
M(POBBIX U AHATOTOBBIX YCTPOUCTB,
untepdeiicamu TTL, USART, I2C,
SPI, Ethernet, Bluetooth mimm WiFi.
B cocTaB koMIieKkTa JOKEH




BXOAUTH MOJIYJIb TEXHUUECKOTO
3peHHsI, MPEJCTABISIOMNUNA COO0M
BBIUHCIIUTEIIBHOE YCTPOHCTBO CO
BCTPOCHHBIM MUKPOTIPOIIECCOPOM
(kos-BO siep - HEe MeHee 4 1T,
yacrtoTa sjapa He MmeHee 1.2 I'T,
00bem O3V - e menee 512 MO,
00bEeM BCTPOCHHOM MaMsTH - HE
Menee 8 1'0), uHTerpupoBaHHOM
Kamepoi (MakCUMaJIbHOE
paspelieHue BUIe0N0TOKa,
nepegaBaeMoro 1o uaTepdeiicy USB
- He MeHee 2592 x 1944 en.) u
ONTHUYECKOU cuctemoit. Moynb
TEXHUYECKOTO 3pEHUS JTOJKEH
00J1a1aTh COBMECTHMOCTBIO C
Pa3IUYHBIMHU IPOTPAMMHUPYEMBIMHU
KOHTPOJIJIEPAMH C TIOMOIIBIO
untepdeiicos - TTL, UART, 12C,
SPI, Ethernet. Moaynb TeXHHYECKOTO
3peHHUsI I0JKEH UMETh BCTPOSHHOE
IporpaMMHOE o0ecIieuyeHre Ha
OCHOBE OIEPAIMOHHON CUCTEMBI
Linux, mo3BoJISIOIIEe OCYIIECTBIIATH
HaCTPOMKY CHCTEMbI MAIIMHHOTO
o0OyueHus: mapaMeTpOB HEHPOHHBIX
ceTel u1st oOOHapyKeHus: 00BEKTOB,
OTpeJIeIICHUS UX MTapaMeTPOB U
JaTbHEUIICH HICHTH(PUKAIUH.
KomriekT nomkeH ooecrieunBaTh
BO3MOKHOCTh U3YYEHUSI OCHOB
pa3paboTKu MPOTPaMMHBIX U
anmapaTHBIX KOMILIEKCOB
WH)KEHEPHBIX CUCTEM, PEIICHHI B
cthepe "MnaTepHer Bemen'", a Takxe
perieHuii B 00;1acTH poOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJUIEKTA U
MAaIIMHHOTO 00yUeHHsI.

KomnerorepHoe o0opynoBanue

1

Hoyr6yk

®opm-PakTop: HOYTOYK;
XKectkas, HeoTKIIIOUaeMast
KJIaBHaTypa: HaJIM4ue;

Pycckas packiaaka KiiaBuaTyphl:
HAJINYHE;

Jlnaronaine sKkpaHa: He MeHee 15,6
JIFOMMOB;

Pa3pemenue skpana: He MeHee 1920
x 1080 nukceneit;

KonuyectBo aaep nporeccopa: He
MeHee 4;

2 1IIT.




KomnyecTBO MOTOKOB: HE MeHee §;
ba3oBas TakToBas yactoTa
nporieccopa: He menee 1 I'T';
MaxkcuMaibHasi TAKTOBask 4acToTa
nporieccopa: He menee 2,5 I'T;
Ksmi-namars npoiieccopa: He MeHee 6
Moaiir;

O0BeM yCTaHOBIICHHOH OTIEpaTUBHOM
nmamsTu: He meHee 8 I'0aiiT;

O06bem noep)KUBaAEMOM
ONepaTUBHON MaMsTH (s
BO3MOYXHOCTH PacCIIMpPEHUs): HE
MmeHee 24 ["0alT;

O6bem Hakonutens SSD: He meHee
240 I'6aiiT;

Bpewmst aBToHOMHOM pabOTHI OT
Oatapeu: HE MEeHee 6 4acoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM
aKKyMyJsiTopoM: He Ooiee 1,8 kr;
Buemrnuit unrepdeiic USB
cTa”zapta He Huxke 3.0: He MeHee
Tpex CBOOO/HBIX;

Buemnuit unrepgeiic LAN
(ucmonbp30BaHKE NMEPEXOTHUKOB HE
IIPEyCMOTPEHO): HAJTNUKE;
Hanuuue monyneit u uarepdeiicon
(ucnosib30BaHUE IEPEXOAHUKOB HE
npenycmotrpeno): VGA, HDMI;
BecripoBoHas csa3p Wi-Fi: Hanmnume
¢ nmonaep:xkkoit crannapra IEEE
802.11n unu coBpeMeHHee;
Web-kamepa: namuuue;
Manunynstop "Mbllb": HAIUYKE;
[IpenycraHnoBneHHas onepaloHHAast
cucrtema ¢ rpadpu4ecKkum
MOJIb30BaTeIbCKUM UHTEphercoMm,
oOecnieunBaroas padboTy
pacrpoCcTpaHEeHHbBIX
00pa3zoBaTeNbHBIX U O0IIECHCTEMHBIX
MIPUJIOKCHUI: HATUYHE.

M®YV (npunrep,
CKaHep, KOIup)

Tun ycrpoiictBa: MOV (pyHKun
nevyaTy, KONUpoBaHUs,
CKaHUPOBAHHUA);

®opmar Oymaru: He MeHee A4;
L[BeTHOCTB: YepHO-OembIii;
TexHonorus nevaru: jJazepHas
MaxkcruManbHOE pa3pelIeHUE MeYaTH:
He meHee 1200 x 1200 Touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-
45), USB.

1 mT.

1 mT.




Taoauna Ne 2

MPOPWIbHBIA KOMILTEKT OBOPYJIOBAHMSI

Ne |HammenoBanue | KpaTkue npumMepHsie KomnuectBo ennnun | Konmuectso
o0opynoBaHus TEXHUYECKHUE XapaKTePUCTUKHU | Ui MPOPUILHOTO | €IUHUIL IS
komiuiekTa (OO, He | nmpoduIIbHOTO
SBIIAIOIINECS KOMIUIEKTa
MaJIOKOMIUIEKTHBIM), | (MaJIOKOMIUIEKTHBIE
€ll. U3M. 00), en. uzm.
BA30BA/ (OBA3ATEJIBHASA YACTD)
EcTecTBeHHO-Hay4Has HaIlPaBJIEHHOCTb
1. |ludposas OOGecneynBaeT BHITIOJIHCHHE 3 mrT. 2 1mT.
nabopaTtopus 1o | 1ab0paTOpHBIX padoT Ha
OnoJIoTHH ypOKax 1o OMOJIOTHH B
(yueHuueckas) OCHOBHOM IIKOJIE ¥ IIPOEKTHO-

HCCIIeIOBATEIbCKOM
JEATETLHOCTH yYaIIuXcsl.
Komnnekranus: becripoBoanoi
MYJIbTHIATYUK 110 OMOJIOTUH C
6-10 BCTPOCHHBIMU JaTYMKAMU
JlaTyuK BIaXHOCTH C
JIMana3oHOM U3MEPEHUS
0...100%

JlaTunk OCBEIIEHHOCTH C
JIMAIa30HOM U3MEPEHHS HE YKE
yeM oT 0 mo 180000 nx

Haruuk pH ¢ quanaszonom
u3MepeHus He yxe uem ot 0 1o
14 pH

JlaTunk TemrepaTypsl C
JIMATIa30HOM U3MEPEHHUS HE YKe
yeM oT -20 mo +140 C

JlaT4uK IeKTpONpOBOAMMOCTH
C AMana3oHaMU U3MEPEHHUS HE
yxke yem oT 0 10 200 MxCwMm; oT
0 mo 2000 mxCwm; ot 0 10
20000 mxCm

JaT4uuk TemrepaTypbl
OKpYKaroILEeH Cpeibl ¢
JINATa30HOM U3MEPEHHUS HE YKe
yeM oT -20 mo +40
Akceccyapsr:

Ka6enr USB coequHUTENBHBII
3apsagHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpartkoe pykoBoaCTBO 11O
AKCIUTyaTau MQpoBOi
naboparopuu




[Tudposas Buneokamepa ¢
METAJTMYECKUM LITATUBOM,
paspenieHue He menee 0,3
Miukc

ITporpamMmmMHoOe obecrieueHne
MeTtoauuecke peKkoMeHAaluu
He menee 30 pabor
VYnakoBka

Hanuuue pycckos3p4HOTO
caiiTa moAiep KK, HaJTu4ue
BUJICOPOJIUKOB.

Hudposas
nabopaTopusi 1Mo

XUMUHU
(yueHuueckas)

OO6ecnieunBaeT BBINOJIHEHNE
1abopaTOPHBIX paboOT MO
XUMHUH Ha YPOKaxX B OCHOBHOMU
IIKOJIE U MPOEKTHO-
UCCJIEIOBATEIBCKOM
JEATETLHOCTH yYalIuXcsl.
Kommekranus:
becnipoBoaHOM MyIbTHAATUUK
M0 XUMUH C 4-MsI BCTPOCHHBIMU
JATYNKAMH:

Jatuuk pH ¢ quanazoHom
u3MepeHus He yxxe 4yem ot 0 10
14 pH

JlaT4rK BBICOKOHM TEMIIEPaTyphI
(TepMoOmIapHBIiA) ¢ AMATIA30HOM
u3MepeHus He yxe yem ot -100
1o +900 C

JlaT4uK 31eKTpOnpOBOAUMOCTH
C AMana3oHaMU U3MEPEHHUS HE
yxe ueM oT 0 10 200 MxCwm; ot
0 mo 2000 mxCwm; ot 0 10
20000 MxCwm

JlaTuuk TeMmeparypbl
TJIATUHOBBIN C THANa30HOM
u3MepeHus He yxke uem ot -30
no +120 C

OTnenpHbIe JaTYNKU:

JlaTuuk onTHYecKoi
MJIOTHOCTHU 525 HM
Akceccyapsl:

Kabenr USB coennHUTEILHBIN
3apsIHOE YCTPOMCTBO C
kabemem miniUSB

USB Apnantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOACTBO 10
SKCIUTyaTaIuu UGPOBOM
nabopaTtopuu

Ha6op nabopaTopHoit
OCHAaCTKH

3 mT.

2 IIT.




[TporpammMHuoe obecrieueHue
Meroauueckrne peKOMeHIaIiH
He meHee 40 padot

Hamume pyccKosi3pI9HOTO
caiTa NOAJECPKKHU

Hanume BuaeopoiInKoB.

[udposas
nabopaTopusl o

¢buznke
(yueHnudeckas)

OO0ecrieunBaeT BHIIOJTHCHUE
HKCIIEPUMEHTOB IO TeMaM
Kypca Qpu3uKu.
Kommnekranus:
becripoBogHON MyTBTHAATYUK
1o ¢usuke ¢ 6-10 BCTPOSHHBIMU
JTATIUKAMH:

Hudposoii gaTunk
TEMIIEPATYPHI C TUATIA30HOM
u3MepeHus He yxe 4yem oT -20
mo 120 C

Hudposoii qaTumnk
a0COIIOTHOTO JJaBJIEHMUSI C
JUana30HOM U3MEPEHHS HE yiKe
gem ot 0 1o 500 klla

JlaTunk MarHUTHOTO TIOJIS C
JMania30HOM U3MEPEHHS HE YKe
yeM 0T -80 1o 80 MTn

JlaTuuk HarpsKeHus ¢
JIuana3oHaMH U3MepeHus He
yke 4em ot -2 110 +2 B; ot -5
1o +5 B; or-10 1o +10 B; ot -
15 10 +15B

JlaTuuk ToKa He yke 4eM oT -1
mo+1 A

Jaruuk akcenepomMerp ¢
MOKA3aTeISIMU HE MEHEe YeM:
+/-2Q9;+/-49;+/-8¢
OTtaenpHbIE yCTPOUCTBA:

USB ocmumiorpad He menee 2
kaHazia, +/- 100 B
AKkceccyapsr:

Ka6ens USB coegMHUTENBHBIH
3apsiHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTOp M1 IpOBEICHUS
IKCIIEPUMEHTOB

Kpartkoe pykoBoaCTBO 11O
AKCILTyaTaIuy MuQpoBOi
naboparopuu

[TporpammHuoe oOecrieueHue
MeTtouveckie peKOMEeH Talin
(40 pabor)

3 mrT.

2 1IT.




Hannune pycckosi36I9HOTO
caiTa MoJJIECPKKHU
Hanuuue Buaeopoankos.

Komneroteproe o0opynoBanue

4.

HoytOyxk

dopM-hakTop: HOYTOYK;
KecTkas, HeOTKIIIOYaeMast
KJIaBUaTypa: HAJIMYKE;
Pycckas packiiagka
KJIaBUATYpPBI: HAJTHUHUE;
Jlnaronanp 3KpaHa: HE MEHEE
15,6 110HMOB;

Paspelienne skpaHa: He MEHee
1920 x 1080 mmkcereii;
KonuuecTBo sanep npoueccopa:
HEe MeHee 4;

KonnyecTBO MOTOKOB: HE
MeHee §;

baszoBas TakToBas yacrora
nponeccopa: He meHee 1 I'T';
MakcumanbHas TaKTOBast
4acToTa Mpolieccopa: He MeHee
2,51T;

Kour-nmamars npoueccopa: He
MmeHee 6 MoOaliT;

O06beM ycTaHOBIIEHHON
OINEPaTUBHOMN NaMATH: HE
MeHee 8 ['0aiiT;

O06beM noaaepKuBaeMoit
OTIepaTUBHON MaMATH (715
BO3MOKHOCTH PACIIUPEHU):
He MeHee 24 ['0aiiT;

O6bem Hakonutens SSD: He
MeHee 240 I'0aiiT;

Bpems aBToHOMHO# paboThI OT
Oarapen: He MeHee 6 4acoB;
Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
akkyMmyJsaTopoM: He Oosee 1,8
KT;

Bueunnii unrepgeiic USB
crangapra He Huxke 3.0: He
MEHEee TpeX CBOOOIHBIX;
Buemnuit uarepdeiic LAN
(ucmonb30BaHKE MEPEXOTHUKOB
HE MIPETYCMOTPEHO): HATUYHE;
Hanuuue monyieit n
uHTepdeiicoB (MCTIOTH30BAHKE
MEePEXOTHUKOB HE
nperycMoTpeHo): VGA,
HDMI,

3 mT.

2 IIT.




becnipoBoanast cBsizb Wi-Fi:
HaJIMYKE C MOJJECPKKOM
crangapra IEEE 802.11n unu
COBpPEMEHHEE;

Web-kamepa: Hanuume;
Manunynstop "MbIb":
HAJIMYUE;
[IpenycranoBiaeHHast
OTIepallMOHHAs CHCTEMA C
rpaguyecKuM
M0JIb30BATEIBCKIM
uHTepdercoM,
oOecrieunBaroas padboTy
pacnpocTpaHEHHBIX
00pa3oBaTebHbIX U
00IIECUCTEMHBIX MPHUIIOKEHUH:
HAJIMYHE.

5. |M®YVY (mpuntep, |Tum ycrpoiictBa: MOY 1 . I .
CKaHep, korup) | (GyHKIHUU TeyaTH,
KOIIMPOBAHUS, CKAHUPOBAHUS);
®opwmar Oymaru: He MeHee A4;
L[BeTHOCTB: YepHO-OeIbli;
TexHonorus nevyaTu: Ja3epHas
MakcumanbHOe pa3pelieHue
nevaru: He meHee 1200 x 1200
TOYEK;
Unrepdeiicer: Wi-Fi, Ethernet
(RJ-45), USB.
JOITIOJIHUTEJIBHOE OBOPYIOBAHUE
EcrecTBeHHO-Hay4YHasi HAITPABICHHOCTb
1. |udposas OObecnieunBaeT BHINOJIHEHNE I m. I .
nabopaTopus 1o | 1abopaTOpHBIX padoT Ha
OuoI0ruu ypOKax 1o OMOJIOTHH B
(yueHuueckas) OCHOBHOM ILIKOJIE ¥ TPOEKTHO-

HCCIIEN0BaTENbCKOMN
JIeATETbHOCTH yYalIuXcsl.
Komnnexranus: bectipoBogHoi
MYJIbTUAATYUK 110 OMOJIOTUH C
6-10 BCTPOCHHBIMH JTATYHKAMHU:
JlaT4uK BIaXHOCTH C
JIMana30HOM MU3MEpPEHUS
0...100%

JlaT4yrK OCBEIIEHHOCTH C
JIANa30HOM U3MEPEHHUS HE yiKe
yeMm ot 0 o 180000 1K

Hartuuk pH ¢ nuamnaszonom
n3MepeHus He yxke yeM ot 0 10
14 pH




JlaT4uk TeMIiepaTypsl C
JUana30HOM U3MEPEHHS HE yiKe
yem ot -20 g0 +140 C

JlaTuuk 37eKTpOnpOBOAUMOCTH
C AMana3oHaMU U3MEPEHUS HE
yxe yeM oT 0 10 200 MxCwm; oT
0 mo 2000 mxCwm; ot 0 10
20000 MxCm

JlaTuuk TeMiiepaTypbl
OKpYXKarollen Cpeibl ¢
JIMAIa30HOM U3MEPEHHUS HE YKe
yeM oT -20 go +40
Akceccyapbl:

Ka6ens USB coennHuTEeNEHBIN
3apsiiHOe YCTPOMCTBO C
kabenmem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBoACTBO 11O
AKCIUTyaTauu UQpoBoit
naboparopuu

[Mudposas Bumeokamepa ¢
METaJUIMYECKUM IITAaTUBOM,
paspemienue e menee 0,3
Mmukc

[TporpamMmmHoe obecrieueHuE
Meroanueckue peKoMeHAaInu
He meHee 30 pabor

YnakoBka

Hanuune pycckos3p4HOTO
caiTa MOJJICPKKH, HATTUIHE
BUJIEOPOJIUKOB.

Hudposas
nabopaTopusl 1o

XUMUH
(yueHuueckas)

ObecnieunBaeT BINOJIHEHNE
71a0opaTOpHBIX PaboOT MO
XHUMHUHU Ha ypPOKax B OCHOBHOU
IIKOJIE ¥ IPOEKTHO-
UCCIIEI0BATEIbCKON
JeSITEIbBHOCTH Y4alUXCsl.
Kommnekramus:

becripoBogHON MyIbTUAATUUK
10 XUMUH C 4-MsI BCTpPOCHHBIMU
JaTYUKaMHU:

Hartuuk pH ¢ nuamnazonom
U3MeEpeHus He yxe yeM ot 0 1o
14 pH

JlaTurk BBICOKOM TeMIEpaTyphl
(TepMoniapHbIif) ¢ AMANIA30HOM
u3MepeHus He yxe yem ot -100
10 +900 C

JlaTuuK 37€KTpOnpOBOAUMOCTH
C IMara30HaMyu U3MEPEHHUs He

1 mrT.
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yxke yem oT 0 1o 200 MxCwm; oT
0 mo 2000 mxCwm; ot 0 10
20000 MxCwm

JlaTuuk Temmeparypbl
IJIATUHOBBIN C IHANa30HOM
U3MepeHus He yxe yem ot -30
mo +120 C

OTtaenbHbIe JaTUYUKH:

JlaTuynK ONTUYECKOM
IJIOTHOCTHU 525 HM
Akceccyapbl:

Ka6ens USB coeaqnHuTEeNEHBIN
3apsiiHOe YCTPOMCTBO C
kabenmem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBoACTBO 11O
AKCIUTyaTaluu UQpoBoit
naboparopuu

Ha6op nabopaTopHoit
OCHACTKH

[TporpamMmmHoe obecrieueHuE
Meroanueckue peKoMeHAaInu
He meHee 40 pabor

Hannuue pycckos3p4HOTO
caiiTa moaIepKKu

Hanuuue Buaeopoankos.

Hudposas
nabopaTopwsi 1Mo

¢buznke
(yueHuueckas)

OO6ecnieunBaeT BHINOIHEHNE
HKCIEPUMEHTOB 110 TEMaM
Kypca QpU3UKH.

Komnnexkranus:

becnipoBoHOM MyIbTUIATYMK
1o (usuke ¢ 6-10 BCTPOEHHBIMU
JaTYUKaAMHU:

[Mudposoii gaTunk
TEMIIepaTyphl C AUAMIA30HOM
U3MepeHus He yxke uem oT -20
o 120 C

[Mudpooii gaTuuk
a0COJIFOTHOTO JABJIEHUS C
JIMara3oHOM U3MEPEHUs He yxKe
gyeM oT 0 mo 500 xIla

JlaT4uK MarHUTHOTO MOJIS C
JIAITa30HOM U3MEPEHUS He yxKe
geM oT -80 1o 80 mTn

JlaTuuk HarpsKeHus ¢
Jarna3oHaMH U3MEpEeHus He
yke 9eM oT -2 110 +2 B; ot -5
1o +5 B; or-10 1o +10 B; ot -
15 10 +15 B

JlaTunk ToKa He yxe yeM oT -1

1 mT.

1 mT.




mo+1 A

Jatuuk akcenepoMerp ¢
MOKa3aTeJsIMU HE MEHEE YeM:
+/-29;+/-49;+/-8¢
OTtaenpHbIE yCTPOUCTBA:

USB ocmmmiorpad He menee 2
Kanaia, +/- 100 B
Axceccyaphl:

Ka6ens USB coennHUTETHHBII
3apsgHOe YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KouncTpykTop ans npoBeaeHus
IKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 10
AKCIUTyaTaIy HU(GPOBOH
nJabopaTopuu

[Iporpammuoe obecrieueHue
MeTtoauueckie peKkoMeHAaluu
(40 pador)

Hanuuue pycckosi3piaHOrO
caiTa NOAJIEPKKH

Hanuuue BuACOpOIHKOB.

udposas
nabopaTopusl 1o

busnonornu
(npodunbHBIN
YPOBEHb)

ObecnieunBaeT NpoBeACHNE
UCCIIEI0BaHMSI 10

(G yHKIIMOHUPOBAHUIO
4eJI0BEYECKOI0 OpraHu3Ma.
Komnnexranus: becripoBogHoi
MYJIbTHJATUUK MO (PU3NOJIOTHH
C 5-10 BCTPOECHHBIMHU
natyukamu: Jlatumk
apTepHaJIbHOTO JaBJICHUS
(0...250 mm pr. cT.)

Jatyuk nyJsibca ¢ Auana3oHoM
u3MepeHus He yxe yem ot 30
1o 200 yn/muH

JlaTuuk TeMIiepatypsl Tena ¢
JMana3oHOM U3MEPEHMS HE yiKe
yem oT +25 10 +40 C

JlaTynK 4acTOTHI ABIXaHUS C
JMana30HOM U3MEPEHUS HE yiKe
gyeM ot 0 10 100 nuxioB/MHUH
JlaTuunk ycKkopeHus ¢
nokaszareiasmu +/- 2 g; +/- 4 g;
+/-8¢

OTtaenpHbIE yCTPOMCTBA:
Hatauk OKI" ¢ nnanazonom
u3MepeHus He yxe yem ot -300
1o +300 mB)

Hartuuk pH ¢ nnanazonom

1 mrr.

1 mrr.




u3MepeHus He yxe yem ot 0 1o
14 pH

JlaTuuk cunomep ¢ 1uana3oHoM
HU3MEpEeHHs He yxe ueM oT -40
1040 H

JlaTuuK OCBEIIEHHOCTH C
JMana30HOM U3MEPEHUS HE yiKe
yeM oT 0 mo 180000 nx
Akceccyapbl:

Ka6ens USB coenqnHuTEeNEHBIN
3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTop it mpoBeieHus
HKCIIEPUMEHTOB

Kparkoe pykoBoACTBO 11O
AKCIUTyaTaluu UQpoBoit
naboparopuu

[TporpamMmmHoe obecrieueHuE
MeTtoauueckue pekoMeHAaluu
He meHee 20 pabor

Hannuue pycckos3p4HOTO
caiiTa moaepKKu

Hanuuue Buaeopoamkos.

Hudposas
nabopaTopust 1Mo

3KOJIOTNn

ObecnieunBaeT NpoBeACHUE
y4e0OHOTr0 3KOJIOrHYECKOro
MOHHTOPHHTA
MHCTPYMEHTAJIbHBIMU
MeTtonamu. Habop
MPUMEHSIETCS [TPU U3yUYEHUHN
HKOJIOTUH, OMOJIOTUH, XUMHUH,
reorpapuu ¥ NpUPOIOBEACHHUS,
a TaKKe JUIsl UHIUBUAYaTbHBIX
WCCIIEIOBAHUS U IPOEKTHOMN
JeSITEIbHOCTH IIKOJIbHUKOB.
Kommnekranus: becipoBoaHoii
MYJbTUAATYUK T10
HKOJIOTHYECKOMY MOHUTOPHUHTY
¢ 8-10 BCTpOEHHBIMU
JaTYUKaAMHU:

JlaT4uK HATpaT-MOHOB

JlaT4uk XJ10pUA-HOHOB

Hatuuk pH ¢ qnanazonom
u3MepeHus He yxxe 4yem oT 0 10
14 pH

JlaT4uK BIIQXKHOCTH C
JUana30HOM U3MEPEHHS
0...100%

JlaT4yrK OCBEIIEHHOCTH C
JMana3oHOM M3MEPEHUS HE yKe

1 mT.

1 mT.




yem ot 0 mo 180000 5k

JlaTuuk TeMreparypsi C
JIMAIa30HOM U3MEPEHHUS HE YKe
yeM oT -20 go +140 C

JlaT4uK 31eKTPONPOBOAUMOCTH
C AMana3oHaMU U3MEPEHHUS HE
yxke yem oT 0 10 200 MxCwm; oT
0 mo 2000 mxCwm; ot 0 10
20000 MmxCm

JaTuuk TemrepaTypbl
OKpYKaIoILIEH Cpeibl ¢
JINAIa30HOM U3MEPEHHUS HE YXKe
gyem ot -20 g0 +50 C
OtaenbHbIe TaTYUKH:

Jatuuk 3ByKa ¢ pyHKIMEH
MHTETPUPOBAHHUS C TUANIA30HOM
M3MEPEHHS YacTOT HE MEHEe
yem oT 50 I'y mo 8 xI'1r;
JlaT4uK BIaXXHOCTH TOYBHI C
JIMAIia30HOM U3MEPEHHUS HE YKe
geMm ot 0 10 50%

JaTtuuk kuciopoaa ¢
JMara3oHoM u3mepenus ot ()
1o 100%

JlaT4uK onTHYECKOM
IJIOTHOCTH 525 HM

JlaT4uK OoNTHYECKOM
m1oTHOCcTH 470 HM

JlaTuuk TypOuaMMETp C
JINAIa30HOM U3MEPEHHUS HE YKe
geM oT 0 1o 200 NTU

JlaTuuk okucu yriepojaa ¢
JINATIa30HOM U3MEPEHHUS HE YKE
gem ot 0 no 1000 ppm
Akceccyapsr:

Ka6ens USB coegMHUTENBHBIIH
(2 mt.)

3apsiHOEe YCTPOMCTBO C
kabenmem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CrepikeHb U1l 3aKpeTIeHUs
JATYMKOB B IIITATUBE

KpaTkoe pykoBOACTBO 10
SKCIUTyaTaIuu UGPOBOM
nabopaTtopuu

[IporpammHuoe obecrieueHne
Meroanueckue peKkoMeHAanu
He meHee 20 pabot

YnakoBka

Hannuue pycckos3pdHOTO




caiTa NOAJIEPKKHU, HAITM4HE
BHJICOPOJIUKOB.

Muxkpockon
nudposBoi

Tun Mukpockorna:
OMOJIOTHYCCKUI

Hacanka mukpockomna:
MOHOKYJISIpHAS

Hasznauenue: nabopaTopHbIit
Merton ncciieIoBaHMs: CBETIIOE
rnoJje

Marepuan ONTHKH: ONITHYECKOE
CTEKJIO

YBenuueHue MUKpPOCKOIIA,
Kpat: 64 - 1280

Oxyisipsl: WF16x
O0bexTuBsL: 4x, 10x, 40xs
(moAnpyKUHEHHBIH )
PeBonbBepHas rojoBka: Ha 3
00BCKTHBA

Tun noJICBETKH: 3epKaio Win
CBETOJIHO/I

PacnionoxeHue 1moJICBETKU:
BEPXHSS U HUKHSS

Marepuai kopmyca: MmeTail
[IpenmeTtHsIil cToUK, MM: 90
Hcrounuk nuranus: 220 B/50
I'o

Uucno meranukceneit: 1

1 mrT.

1 mrr.

Ha6op OI'D no
XUMHHU

B HabGop BXOAST BeCh
71a0opaTOpHbIE AIEKTPOHHBIE
200 r, cnupToBKa
nabopaTopHasi, BOPOHKa
KOHHMYECKasl, MMaovKa
CTeKJIsIHHas, mpobupka [1X-14
(10 mTyk), cTakaH BBICOKUM €
HocukoMm BH-50 ¢ meTkoii (2
HITYKH), IAITUHAP
U3MEepUTENbHBIN 2-50-2
(CTEKJIIHHBIN, ¢ IpUTEPTOI
KPBILIKON ), ITATUB /IS
npoOupok Ha 10 THe3., 3aKuM
pOOUPOYHBIH, INATeNb-
noxeuka (3 mryku), Habop
(1akOHOB U1 XpaHEHUs
PacTBOPOB U PEAKTUBOB (00BEM
¢makona 100 mi - 5
KOMIUIEKTOB 110 6 MTYK, 00beM
¢makona 30 mu - 10
KOMIUIEKTOB 10 6 MITYK),
WIMHAP U3MEPUTEIBHBIHN ¢
HocukoM 1-500 (2 mrykn),

1 mrr.




crakaH Beicokuit 500 mu (3
IITYKH ), HA0Op epIIeH s
MBIThSI IOCY/IBI (epI ISt
MBIThsI MPOOUPOK - 3 MITYKH,
epII 711 MBIThS KOJIO - 3
IITYKH), XaiaT 0emnsiid x/0 (2
LITYKH), IEPYATKH PE3UHOBBIE
XUMUYECKHE CTOHKHE (2
LITYKH), OYKHU 3aLIUTHBIE,
¢bunsTpel 6ymaxkusie (100
LITYK), FOproyee s
criupToBok (0,33 ).

B coctaB Habop BXOAAT
PEaKTUBBI: AIFOMUHUH, JKeJIe30,
COJIsSIHasl KUCJIOTA,
METUJIOpaHK, (eHON(TAICHH,
aMMHaK, IEPOKCH]T BOJIOPO/Ia,
HUTpAT cepedpa u Apyrue; B
oOuieit cnoxxHoctu - 44
pa3IMYHbIX BEUIECTB,
UCIIOJIb3YEMBIX JIJISI
COCTaBJICHUS] KOMILJIEKTOB
PCAKTUBOB MPU IPOBEICHUH
HK3aMEHAIIMOHHBIX
9KCIIEPUMEHTOB TI0 KYpCy
LIKOJIbHOW XUMMH.

VYyeOHnas
nabopaTopusl 1o
HEUPOTEXHOJIOTUH

B cocraB Bxogsr:

Cencop Tun 1 e menee 1 wir.,
obecreurnBaeT BO3MOKHOCTD
pEerucTpaluy CurHana
AIEKTPUYECKON aKTUBHOCTH
MBIIII] (3TIEKTPOMUOTPAMMBI,
OMI).

Perucrpanus nomkHa
OCYIIECTBIISIETCA HEUHBA3UBHO,
CYXHUMH DJIEKTPOIaMH.
B03MOKHOCTBIO KPEIUIEHUS K
pYyKe YeloBeKa, 4To JI0OJKHO
J1laBaTh BO3MOKHOCTh
PErUCTPUPOBATH
ANEKTPUYECKYIO0 aKTUBHOCTH
MBIIIIEI B 00JIaCTH, HaJl
KOTOPOM pacrnoJiaraercs
kperenue. [Ipu HanpsxeHnn
MBIIIIIBI TOJIKHA OBITH
obecrnieueHa BO3MOXKHOCTh
HAOII0IEHUS] TyYHOCTH
curHana (T.e. MPUCYTCTBUE
OMI), npu pacciabneHuu
MBIIIIIB - €€ OTCYTCTBHE.
Cencop Tun 2 He menee 1 mir.,

1 mrr.




obecreunBaeT BO3MOKHOCTh
perucTpaluy curHana
¢doromnerusmorpammsl (PIII)
ONTUYECKUM ITyTEM, 3a CUET
WU3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSETCS
110J1 BO3/ICMCTBUEM MYJIbCOBOM
BOJIHBL. CEHCOp JTOJKEH OBIThH
o0ecrneyeH BO3MOKHOCTBIO
KPEIUICHHS K IMOAYIICUKe
nanblia YyeJloBeKa.

Cencop Tun 3 ne menee 1 wmir.,
obecreunBaeT BO3MOKHOCTb!
perucTpalyy CUurHana
anekTpokapauorpammsl (OKI')
HE MHBA3UBHBIM CIIOCOOOM;
peructpanuu I, 11 u 11
OTBEJICHUI; TIOIKITFOUCHUS
AIIEKTPOJIOB K CEHCOPY C
MTOMOIIBIO COSTUHUTEIBLHBIX
MIPOBOIOB, 000PYIOBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He menee | wir.
obecreunBaeT BO3MOXKHOCTD:
pErucTpaluy CUrHaia KOKHO-
raJIbBAaHUYECKON pEaKLUU
(KT'P), peructpanusi KOTOPOro
OCYIIECTBIISIETCS Ha
MOCTOSTHHOM TOKE;
MOJIKJTFOUCHUS K TEITy YeIoBeKa
C TIOMOIIIBIO CYXHX DJIEKTPOJIOB,
MOJIKJTFOUEHUE KOTOPBIX K
CEHCOpPY OCYLIECTBISIETCSA C
nomotbio TouchProof
pa3beMOB.

Cencop Tun 5 He menee 1 mir.,
obecrneunBaeT BO3MOKHOCTb:
pEeTUCTpaIiK CUTHAJIA
AIEKTPUYECKON aKTUBHOCTH
Mo3ra (3391") ¢ moMoIIbIo
CYXUX HEMHBa3UBHBIX
AJIEKTPOJIOB; PETUCTPALIAN
AIIEKTPUYECKON aKTUBHOCTH
pa3HBIX JI0JIEH MO3Ta;
MOJIKJIFOUEHUS DIIEKTPOJIOB K
CEHCOpPY € IOMOIIbIO
COETMHUTENBHBIX TPOBOIOB,
obopynoBanubix TouchProof
pa3zbeMaMi; 3aKperIeHuUs
AJIEKTPOJIOB Ha MIOBEPXHOCTH




TOJIOBBI.
Cencop Tun 6 He menee 1 mr.,
o0ecrieunBaeT BO3MOKHOCTb!
perucTpaluy cCurHana
KoJIeOaHUs TPYIHOM KIIETKU
(CeHncop nprxanusi);
OIpEENICHUS YaCTOThI
JIBIXaHUSI.

YcrpoiicTBo Ui cO0pa JaHHBIX
OT CEHCOPOB U Iepeay Ha
IIEPCOHAIIBHBIN KOMITBIOTED
o0ecreunBaeT BO3MOKHOCTh
cOopa JaHHBIX OT
MOJIKJIFOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJy4YeHHBIX JaHHbIX Ha [1K.
[TogkiroueHre HeHTPAIbHOT O
monyns k [IK ¢ momorisio
USB-ka6ensi. LlenTpanbHbIii
MOJ1yJIb UMeeT He MeHee | mmIT.:
rajlbBAaHUYECKYIO U30JIALUIO OT
K.

L{eHTpanbHBI MOYIIb
obecreunBaeT BO3MOKHOCTh
OJIHOBPEMEHHOT'O
MOJIKJIFOUEHUS BIUIOTH 10 4
ceHcopoB. Kaxplil n3 BXOJI0B
LleHTpanbHOTO MOAYJSI UMEET
rajlbBAHUYECKYIO U30JIALIUIO
(obecnieueHne MeKKaHATbHON
raJbBaHUYECKON M30JISIINN ).
IToaxmroueHue CeHCopoOB K
[{eHTpaIbBHOMY MOYJITIO
OCYILIECTBIISIETCS C IIOMOILBIO
CIICIHATM3UPOBAHHBIX
pazsemoB tuna LEMO,
o0ecreunBaromux
MPABUJILHOCTH MOAKIIOYEHUS
pa3zbeMa B CHUKAIOIINX PUCK
CIIy4aifHOTO KacaHUsl pa3beMOB
TOKOMPOBOSIIMX YaCTEH, a
Tak)Ke 00eCIeUrBAIOIINX
3aIUTY OT
HECaHKIIMOHHUPOBAHHOTO
TTOJIKJTFOUCHUS K
MIPOU3BOJIBHBIM YCTPOMCTBAM.
Monyns "Knonka" He menee 1
IT., 00ecIeYnBaeT
BO3MOXXHOCTh: pa3METKH
PETUCTPUPYEMBIX CUTHAIIOB U
OTMEYaTh HE MEHEE 3-X




pa3IMYHBIX KaTeropuu
COCTOSIHMIA.

YcTpoicTBO, BXOASIIEE B
coctaB J1ab0opaTopuu, JOIKHO
o0OecrnieunBaTh BO3MOXHOCTh
pEerucTpalnuu apTepuaibHOro
JTaBJICHUS.

[TporpamMmmHoe obecrieueHuE
(manee - I10O). JlomxHO
oOecrieunBaTh BU3yaTU3alUIo U
00paboTKy pEruCTpUpPyEeMbIX
CUTHAJIOB.

I'1aBHOE OKHO IIPOrpamMMBel
JOJI’KHO COCTOSITh U3 BKJIAJIOK,
Ka)/1ast 13 KOTOPBIX COACPIKUT
Habop rpaduKoB,
HEOOXOOUMBIX IS
0TOOpaxkeHus TpedyeMoit
MH(pOpMaLIUH.

JlomxHa UMeThCs BKIIAJKa AJIs
OJTHOBPEMEHHOTO MTPOCMOTpa
CUTHAJIa CO BCEX CEHCOPOB,
OJTHOBPEMEHHO IMOIKITIOYEHHBIX
K LleHTpanbHOMY MOJYIIIO.

Oto0 obecrieunBaet
BO3MO>XHOCTh
MHOTOKaHAJIBHOTO
(monmurpaduveckoro) pexxuma
paboThI yCTPOMCTRBA.

Taxoke JOIKHBI UMEThCS
BKJIQJIKH TSI BU3YaJIH3aIHH
CUTHAJIOB OT ceHcopoB OMI',
@IIT", OKT, KI'P, 3T,
CEHCOopa JIbIXaHUs, KHOIKH; a
TaKXKe MPOU3BOTHBIX
rpapuKoB, Ha KOTOPBIX
BU3YAITU3UPYIOTCS
cneuuuyHbIe U1 TOTO WIN
WHOT'O CHTHAJIA BEJTMYHHBI.

I1O nomxHO naBaTh
BO3MOYKHOCTh BH3yaJIH3allAU 1
00pabOTKH PErUCTPUPYEMBIX
CUTHAJIOB, @ IMEHHO:

- OMI': Bu3yanusanus cursHania,
CHEKTp CHTHAJIA, aMIUTATYTHBIH
TpUrTEep

- OIII": Bu3yanu3amus curHana,
CIIEKTpa CUTHAJIA, TAXOTPaMMBI,
rpaduk mynbca

- OKI': BU3yanu3anus cursaia,
TaXxoTpaMMBl, TpaduK MyiIbca




- KI'P: Bu3zyanu3zauus curuana
- O0I': BU3yanu3anus CurHaia,
CIEKTp CUTHAJIA, aMILTUTY/Ia
anb(a-puT™Ma, aMIuIMTyaa o6era-
puTMAa.

- CeHCOp JIBpIXaHUS:
BU3YaIH3aIis CUTHAJIA,

- Knonka: Busyanuzanus
CUTHAJIa Pa3METKH

I1O nomxHO UMETH
BO3MO>XHOCTh KAaCTOMM3AIINH U
Hactporiku [10 ns

3¢ (HEeKTHBHOTO OTOOPAKEHUS
rpaduKoB: HacTpOMKa 1BETA,
BBIOOD IapamMeTpoB IS
aHajm3a, BIOOP
0ToOpaXkaeMbIX TpauKoB,
MacmTabMpoBaHUE rPaPUKOB.
[1O nomxHO UMETH
BO3MOXXHOCTbH 3aITUCH U
BOCIIPOU3BEICHUS
PETUCTPUPYEMBIX CUTHAIIOB.
B03MOXHOCTE HACTPOUKHU
napameTpoB punpTpanuu
CUTHAJIA C OMOIIBI0 (QUITBTpa
HUKHHX 4acTOT, (PUIbTpa
BBICOKHX 9aCTOT, ITOJIOCOBOTO
bunbTpa, peKEKTOPHOTO
¢unbTpa.

C uenpio ynoOCcTBa aHaIM3a
CUTHAJIA, TOJDKHA HMEThCS
BO3MOXXHOCTbH 3aITUCH
PETUCTPUPYEMBIX CUTHAJIOB B
daiin, ¢ mocaenyroiei
BO3MO>KHOCTBIO UX
MOCJIEAYIOLLETO
BOCTIPOM3BEICHUS B JJAHHOM
[1O (uMHUTHUPYS PETUCTPALIUIO
CUTHAJIa B PEXKHME PEATHHOTO
BpPEMEHH).

B cocTtaBe: MeTonuueckue
MaTepuaibl A yYUTENs U
00yJaronuxcsi, OMMCaHNE
MOJIKIIFOUEHUS] CEHCOPOB
nabopaTtopuu, UHCTPYKIUU 11O
ucnonsizoBanuto [10, onucanue
71a0b0paTOPHBIX U
MPAKTUYECKHUX paboT, KOTOpOe
B TOM YHCIIC COJICPIKUT
MPEe3EHTAIIMOHHBIE MAaTEPUAJIbL.
YmakoBka/kopoOka




nabopaTopuu JOJKHA
obecrieunBaTh yI100HOE
XpaHEeHUE U COJIePKaTh
MOJICKA3KH ISl PACTIOJI0KECHUS
CEHCOPOB U YCTPOMCTB
nabopaTopu ISl yI00HOTO
UCTIOJIb30BaHUS
IperoIaBaTes MK U
00yYaroUMHUCS.

TexHomornaeckas HaIIpaBJICHHOCTDb

9. |Obpa3oBarenbHbBIN
KOHCTPYKTOP IS
MPAKTUKH OJIOYHOTO
MIPOrPaMMHUPOBAHHUS C
KOMILIEKTOM
JTATYNKOB

PoGororexnuueckuii Habop
IpeHa3HaYeH JUIs
M3YYEHHUS OCHOB
POOOTOTEXHUKH, ETaJIEH,
y3JI0B U MEXaHHU3MOB,
HEOOXOOUMBIX IS
CO3/IaHUA
POOOTOTEXHUUECKUX
YCTPOMCTB.

Hab6op nipeacrasisieT coboit
KOMIUIEKT CTPYKTYPHBIX
AJIEMEHTOB,
COEIMHUTENbHBIX
DIIEMEHTOB H
AIIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

Ha6op nmo3Bosisier cobuparh
(¥ mporpaMMHpoOBaTh
coOupaeMble MOJIENN ), U3
AJIEMEHTOB BXOJISIIHUX B €T0
COCTaB, MOJIENHU
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB €
ABTOMATU3UPOBAHHBIM
yIpaBiIeHUEM, B TOM YHUCIIE
Ha KOJIECHOM XOJly, a TaK
K€ KOHCTPYKIUH,
OCHOBaHHBIX Ha
MCIIONIb30BaHUU Tiepesay (B
TOM YHUCJIC YCPBSIUHBIX U
3yOuaThIX), a TaK ke
pBIYAroB.

CBETOAUOIHBINA MaTPUYHbIN
JIUCILIEN ¢ Oeon
ITOJICBETKOM Ha
KOHTpOJLIIEpe

KonuuectBo moptoB
BBOJa/BBIBO/IA HA

1 mT.

1 mT.




KOHTpOJIJIEpE HE MeHee 6
KonnyecTBO KHOMOK HE
MeHee 4

O011ee KOJIMYECTBO
3JIEeMEHTOB: He MeHee 520
HIT., B TOM YHCIIE:

1) mporpammupyembliii 610K
yIpaBiIeHUs, KOTOPbIi
MOXeET paboTaTh
ABTOHOMHO U B IOTOKOBOM
peKHUME;

2) cepBOMOTOPBI

3) naT4MK CUIIBI

4) maT4UK pacCTOSHUS

5) naT4MK 1BETA

6) aKKyMyJIsITOpHast
Oatapes

7) IlnacTukoBbIe
CTPYKTYPHBIC DJICMEHTHI,
BKJIIOUast
neppopupoBaHHbIE
AIIEMEHTHI: OaNKu, KyOuKH,
OCH U BaJIbl,
COETMHUTEIIbHBIC 3JIEMEHTHI
K OCSIM, IIIECTEPHH,
npeIHa3HauYeHHbIC IS
CO3/IaHMSI YEPBIYHBIX U
3yOuaThIX mepezad,
COCITMHUTEIIBHBIC U
KpEMNeKHbIE IIEMEHTHI;

7) [IporpammHuoe
obecneyeHue,
UCIIOJIE3YEMOE IS
MPOrPaMMHUPOBAHHUS
cobunpaeMbIxX
POOOTOTEXHUYECKUX
MOJIEJIEN U YCTPOMCTB,
JOCTYIHO JJI CKaYUBaHUS
n3 cetu MHTEpHET

10.

OO6pazoBaTebHBIM
Ha0Op 1O MEXaHUKE,
MCXAaTPOHUKE U
pPOOOTOTEXHUKE

KommuiexT 1i1s usyueHus
OCHOB JIEKTPOHUKH U
POOOTOTEXHUKHU

Ha6op nomxeH ObITH
npeHa3HayeH JUIs
MPOBEICHUS YUeOHbBIX
3aHATUH 1O DJIEKTPOHUKE U
CXEMOTEXHHUKE C LENBIO
U3y4eHHUs Hanbosee
pacnpocTpaHEHHOU
3JICMEHTHOM 0a3kl,
IIPUMEHSIEMON AJIs

1 mrT.

1 mrr.




WHKXCHEPHO-TEXHIUYECKOTO
TBOPUYECTBA y4aIIUXCS U
pa3paboTKu y4eOHBIX
Mozenel podboros. Habop
JIOJI’KCH TTO3BOJISTh
y4YaluMcs Ha MPaKTHKe
OCBOUTH OCHOBHEIC
TEXHOJIOTUHI
MIPOEKTUPOBAHUS
POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha TIpUMEpe
y4eOHBIX MoJIeIei
poOOTOB, a TAK)KE U3YUUTH
OCHOBHbIE TEXHHUECKHE
penieHus: B 00J1acTu
KHOEPHETUYECKHUX U
BCTPAMBACMBIX CHCTEM.

B cocraB komriekTa
JIOJIKCH BXOJUTH HAOOP
KOHCTPYKTHUBHBIX
AJIEMEHTOB /17151 COOPKU
MakeTa MaHUMYJISIIHOHHOTO
poboTa, KOMILJIEKT
METAIITNYECKUX
KOHCTPYKTHBHBIX
AIIEMEHTOB 17151 COOPKU
MakeTa MOOUIILHOTO
poboTta u T.1.

B cocraB komIuiekTa
BXOJIUT HaOOp
AIIEKTPOHHBIX
KOMIIOHEHTOB IS
W3YYCHUS OCHOB
AIIEKTPOHUKH U
CXEMOTEXHHKH, & TAaKKE
KOMIUIEKT MPUBOIOB U
JATYUKOB PA3TMYHOTO THIIA
JUIs pa3paboTKu
POOOTOTEXHUUECKUX
KOMILIEKCOB.

B cocraB komIuiekTa
JIOJI’KHO BXOJIUTH: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
IIT, CEPBOMPHUBO]T OOJBIIION
- HEe MeHee 4 1T,
CEPBOIPHUBO/T MAJIBI - HE
MeHee 2 T,
uH(ppaKpacHbI 1aTYHK - HE
MeHee 3 T,
yIBTPa3BYKOBOW JATYHK -
HE MeHee 3 1T, TaTYHK




TEMIIEPATYpPHI - HE MeHee 1
IIT, 1aTYUK OCBELIEHHOCTU
- He MeHee | T, Habop
3JIEKTPOHHBIX
KOMIIOHEHTOB (pE3UCTOPHI,
KOHJIEHCATOPBHl,
CBETOJINO/IbI PA3JIMYHOIO
HOMHHAJIa), KOMIUIEKT
IIPOBOJIOB I OECIIaeyHOro
IPOTOTHIIMPOBAHUS, I1JIaTa
OecriaeqHoro
IPOTOTUIIMPOBAHUS,
AKKyMYJIATOD U 3apsiAHOE
YCTPOMCTBO.

B cocras komIuiekTa
JIOJDKEH BXOJAUTh
IIPOrpaMMUPYyEMBIN
KOHTpPOJLIED,
IIPOrpaMMUPYEMBIN B CpEZIE
Arduino IDE unmn
aHAJIOTMYHBIX CBOOOIHO
pacIpocTpaHsieMbIX cpeaax
pa3paboTKHu.
[Tporpammupyemblit
KOHTPOJLIEP JOJIKEH
o0nagaTh mopTamu Jyis
MOJKITIOYEHUS U (PPOBBIX U
aHaJIOTOBBIX YCTPOMCTB,
unrepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nim
WiFi.

B cocraB komIuiekTa
JIOJDKEH BXOJAUTH MOAYIIb
TEXHUYECKOTO 3pEHUS,
NpeCTaBIAIOMNN cO60H
BBIYUCITUTEIILHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MHUKpPOIPOIIeCCOPOM (KOJI-
BO SIZIEp - HE MeHee 4 1T,
qacToTa sjpa He MeHee 1.2
[T, o6bem O3V - He
MeHee 512 MO, o0bem
BCTPOCHHOM IAMSTH - HE
MmeHee 8 10),
WHTETPUPOBAHHON KaMepoi
(MakcuManbHOE
paszpeleHue BUIe0Nn0ToKa,
nepeaaBaeMoro o
untepdeiicy USB - ne




meHee 2592 x 1944 en.) u
ONTHYECKON CUCTEMOM.
Monayiib TEXHUYECKOTO
3peHust J0JKEH 001a/1aTh
COBMECTHMOCTBIO C
pa3IMYHBIMU
IPOrPaMMHUPYEMBIMH
KOHTpPOJUIEpaMH C
MOMOIIBI0 UHTEP(DHEHCOoB -
TTL, UART, I12C, SPI,
Ethernet. Monyib
TEXHUYECKOTO 3PEHHUS
JIOJKEH UMETh BCTPOCHHOE
porpaMMHoOe obecrieyeHue
Ha OCHOBE OIlEpallMOHHOU
cucTeMbl Linux,
MIO3BOJISIOIIEE
OCYIIECTBISITh HACTPOUKY
CUCTEMBI MAIIIMHHOTO
o0y4deHus mapaMmeTpoB
HEHPOHHBIX CETEM s
oOHapyXeHHs 00HEKTOB,
OTIpENIeICHUs UX
napaMeTpoB U AallbHEHIIeH
UIEHTU(UKAITUH.
KomruiekT nomken
o0ecrieunBaTh
BO3MOXXHOCTh U3yUCHUS
OCHOB Pa3pabOTKu
MIPOTPaMMHBIX U
anmapaTHbIX KOMIUIEKCOB
WHKEHEPHBIX CHCTEM,
peieHuii B chepe
"NnTtepHer Bewei", a
TaK)Ke pelIeHu B 00s1acTi
POOOTOTEXHHUKH,
HCKYCCTBEHHOTO
WHTEJJIEKTa U MAIlIMHHOTO
00y4eHwusI.

11.

YeTtsipexoceBon
y4eOHBbIH poboT-
MaHUIIYJIATOP C
MOJTyJIbHBIMU
CMCHHBIMH
HacaJIKaMu

Y4eOHblIit po0OoT-
MaHUTYJSATOP
npeaHa3HaueH JUIs
OCBOCHMS 00yUaIOIIUMUCS
OCHOB pOOOTOTEXHUKH, JJIS
MOJrOTOBKH 00yYarOIIUXCs
K BHCAPCHUIO U
HOCJEIYIOIEMY
HCIIOJIb30BaHUIO POOOTOB B
MPOMBIIIJICHHOM
MIPOM3BOJICTBE.
KonmuecTBo oceit poboTa

1 mrT.

1 mrr.




MaHUITYJISITOPA - YETBIpPE.
[Tepemenienue
WHCTPYMEHTAa B
MIPOCTPAHCTBE MO TPEM
OCSIM JIOJDKHO YIIPABJISITHCS
[IarOBBIMU JBUTATEISIMHU.
Hanpspokenue nuranus
[IaroBBIX JBUTaTeNIel HE
oonee 12 B.
CepBoaBuraresb 4eTBEPTOU
OCH JJOJDKEH 00€ecrieunBaTh
MOBOPOT HHCTPYMEHTA.
Yron noBopora
MaHUIyJISTOpa HA
OCHOBaHUU BOKPYT
BEPTUKAJIBHON OCH HE
Mmenee 180 rpaaycos.

s onpenenenus
MOJIOKEHHUSI MAHUITYJISITOpA
IIPU IOBOPOTE BOKPYT
BEPTUKAIILHOU OCH JIOJKEH
MCIIOJIb30BATHCS YHKOJIEP.
Yron noBopoTa 3agHEro
ieya MaHUITYJISITOpa He
menee 90 rpaycos.

VYroa noBopoTa nepeaHero
JIe4a MaHUITYJISITOpa HE
menee 100 rpagycos.

[ns onpenenenus
MOJIOKEHUS 3aJIHETO U
MepPEHETO TUIeY
MaHUITYJISITOpA AOJIKEH
MCIIOJIH30BATHCS THPOCKOTI.
Yroa nosopora 1o
YETBEPTOU OCU HE MEHEe
180 rpaxycos.

JlomkHa OBITh
BO3MOKHOCTh OCHAILIEHHUS
CMEHHBIMHU HacCaJKaMU
(Hampumep, Aepkareib
KapaHjaiia win
domMacTepa, IprUcockKa ¢
CEpBOJIBUTATEIIEM,
MEXaHUYECKOE 3aXBATHOE
YCTPOMCTBO ¢
CEPBOJIBUTATENIEM,
YCTPOMCTBO ISl Ta3€pHOM
TPaBUPOBKU UITU
ycTpoucTBo Jy1st 3D-
TeYaTn).

JlomkHa OBITH




BO3MOKHOCTh
MOAKITIOYEHUS
JTIOTIOJTHUTEITBHBIX
YCTPOMCTB (Hampumep,
TpaHCIopTepa, penbca st
nepeMenieHus poooTa,
MyJIbTA YIPaBJICHUS TUTIA
JOKOMCTHK, KaMepbl
MaIIUHHOTO 3pEHUS,
ONTHUYECKOT0 AaTUHKa,
MOJ1yJIsl OECTIPOBOIHOTO
JOCTYTIA.
PobGoT-manunynsarop
JIOJIKEeH 00ecreuynBaTh
nepeMenieHne Hacaku B
IIPOCTPAHCTBE, AKTUBALINIO
HACaJK1, BO3MOKHOCTb
MOJIYYEHUS] CUTHAJIOB OT
KaMepbl U IaTUYHKOB,
BO3MOKHOCTh yIIPaBIICHUS
JTOTIOJTHUTEIbHBIMHU
YCTPOMCTBAMMU.

Marepuain kopmyca -
amoMuHui. Jlnamerp
paboueii 30HbI (0€3 yueTa
HaBECHOI'0 UHCTPYMEHTA U
YEeTBEPTON OCH) HE MEHEE
320 mm. UnaTepdeiic
noakiroueHus - USB.
JIOJIDKEH UMETh
BO3MOKHOCTb aBTOHOMHOM
paboThI U BHEIIHETO
yIpaBJICHUS.
Ypasnsromuin
KOHTPOJIJIEP JTOJDKEH OBITH
COBMECTHUM CO CPeoit
Arduino.

YpaBnsromuin
KOHTPOJIJIEP COBMECTHM CO
Ccpenoi MporpaMMUpPOBaHUS
Scratch, u a3p1KOM
nporpammupoBanus C.
Jlomken obecrieunBaTh
MOBOPOT MO MEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJ ¥ Ha
3a/IaHHbBI{ yTOJI, TOBOPOT
10 YETBEPTON OCH HA
3a/IaHHBIN YTOJI, TBUKEHUE
B KkoopauHatel X, Y, Z,
nepeMeInieHne Ha 3aJJaHHOe
paccTostHuE 10




KoopauHaram X, Y, Z,
nepeaayy T1aHHbIX O
TEKYILEM MOJIOKEHUU
YIJIOB, MEpeaady JaHHBIX O
TEKYIIUX KOOpJUHATAX
WHCTPYMEHTA.

JomkeH noanepKuBaTh
MepeMeIleHUE B
JIEKapTOBBIX KOOpAMHATaX
Y yIJiax MmoBOpoOTa OCeH, ¢
3aIaHHOU CKOPOCTBIO U
YCKOpPEHHEM.

Tumnbl nepeMenieHui B
JIEKapTOBBIX KOOpJIMHATAX:
JIBIJKEHUE 110 TPACKTOPHUH,
JIBUKEHHUE 10 MPSIMOM
MEXIYy ITBYMS TOUKaAMHU,
MeperphIriBaHUE U3 TOYKHU
U TOUKY (TIepeHoc

00BbeKTa).
12.| OGpa3oBaTenbHbIN OO6pa3zoBaTenbHbIHI 1 . 1 mr.
Ha0op AJI U3yYEHUS | KOMIUIEKT JIOJKEH OBbITh
MHOTOKOMIIOHEHTHBIX | IpeIHa3HAYEeH JIJIs
POOOTOTEXHUYECKUX | U3YUYECHUS
CUCTEM U POOOTOTEXHUYECKUX
MaHMITYJIIHUOHHBIX | TEXHOJIOTUH, OCHOB
po6oToB UH(POPMAIIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTHI
IIPOMBILUICHHON

aBTOMAaTH3aIllH, a TAKXKE
TEXHOJIOTHH
MPOTOTUIIUPOBAHUS U
aJTUTHBHOTO
MIPOU3BOJICTBA.

B cocTtaB komIuiekTa
JIOJKHO BXOJIUTH:

1) MHTennexTyanbHbIi
CEpPBOMOJTYJTH C
WHTETPUPOBAHHOM
CHUCTEMOH YIIPaBIICHHUS,
MO3BOJISAIOIICH 00bETUHATH
CEPBOMOJIYJIH JIPYT C
JIPYroM Mo
MOCJIEIOBATEIILHOMY
uHTepdeiicy - He MeHee 6
IIT;

2) PobGoToTexHnyecKkuii
KOHTPOJIJIEP MOYJIBHOTO
TUTIA, TPECTABISIOMINN
c000M OTHOIUIATHEIM
MUKPOKOMITBIOTEP C




ONEepallMOHHONW CUCTEMOM
Linux, 00beIMHEHHEIH ¢
nepupepuiHbIM
KOHTPOJUJIEPOM C MOMOIIBIO
IJIaThl PACHIUPEHHUS.
PoboToTexunueckuii
KOHTPOJLIEP JI0KEH
YAOBJIETBOPSTH
TEXHUYCCKUM
XapaKTEePUCTUKAM: KOJI-BO
sJ1ep BCTPOCHHOTO
MHUKPOKOMITBIOTEPA - HE
McHee 4, TaKTOBas 4acToTa
sapa - He Mmenee 1,2 I'T'n,
006veMm O3V - He meHee 512
M6, nasimune naTepdercon
- SPI, 12C, 12S, TTL,
UART, PWM, uudpossie u
aHaJIOTOBBIC MOPTHI JIsI
MMOJKJTFOYEHHST BHEIITHUX
YCTPOMCTB, a Takxke WiFi
vy Bluetooth nsg
KOMMYHUKAIUHU CO
BHEIIHUMH YCTPONUCTBAMM.
PobGororexnuueckuii
KOHTPOJUIEP NOJIKEH
o0ecreynBaTh
BO3MO’KHOCTh
MIPOrpaMMHUPOBAHUS C
MTOMOILBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo60HO
pacpocTpaHsieMOi Cpebl
Arduino IDE, a Taxxke
YIpaBJICHUS MOJEISIMHU
POOOTOTEXHUUECKUX
CHCTEM C TTIOMOILIBIO CPEJIbI
ROS.

3) BerunciauTensHbIi
MOJYJIb CO BCTPOSHHBIM
MUKPOKOHTPOJIJIEPOM - HE
MeHee 1 .
BrrunciurenbHbIil MOIYJIb
JIOJKeH o0J1afgaTh
BCTPOEHHBIMH LIU(PPOBBIMU
opTaMu - He MeHee 12 T
Y aHAJIOTOBBIMHU MOPTAMH -
He MeHee 12 miT.
BrruncnurenbHbIil MOAYJIb
IOJDKEH 001agaTh
BCTPOEHHBIM MOJyJIEM
OecTpOBOHOM CBSI3H THUIIA




Bluetooth u WiFi mis
CO3/IaHMsI alllapaTHo-
MPOTPAMMHBIX PELICHUHN U
"yMHBIX/CMapT"-yCTPOICTB
JUIs1 pa3paboOTKU pelieHui
"UnaTepHeT Bemen".
BrrunciurenbHbIil MOAYJIb
IOJDKEH 00/1a1aTh
COBMECTHUMOCTBIO C
nepudepuiiHbIMU MIaTaMU
JUTSL IOAKJTFOYEHUS K CeTH
Ethernet u moakiroueHus
BHEIIHEN CUIIOBOM
Harpy3Ku.

4) Mojysib TEXHUYECKOTO
3peHusl, MpeACTaBISIOIUN
cobol ycTpoicTBO Ha 6a3e
BBIUHCIUTEIHHOTO
MHUKPOKOHTPOJIIIEpA U
MHTETPUPOBAHHON KaMephl,
obecrneunBaroiee
pacrno3HaBaHHe
MPOCTEHIINX H300paKEeHUI
Ha MOJyJIE 3a CUeT
COOCTBEHHBIX
BBIUHCIUTENbHBIX
BO3MOXHOCTEH - HE MEHEE
1 mT;

Monyiib TEXHUYECKOTO
3pEHHUsI I0JKEH
obecreunBaTh
BO3MOKHOCTh
OCYIIECTBIISATh HACTPOUKY
AKCIO3UIINH, OalTaHCca
6emoro, HSV
COCTaBISIOLIUX, TUIOMIAIN
0oOHapyXHBaeMoO# 00JacTH
M300paxeHusi, OKPYTJIOCTH
0oOHapyXrBaeMoO# 00JacTH
M300paxeHusl, MOJI0KEHHE
00HapyKUBaEMbIX
obmnacTeil OTHOCUTENBHO
Apyr apyra

Moaynab TEXHUYECKOTO
3peHUsI TI0JDKEH UMETh
BCTPOEHHBIE UHTEP(EHCHI -
SPI, UART, I2C ummu TTL
JUTSI KOMMYHHUKAITUU APYT C
JPYTOM WJIH BHEITHUMH
YCTPOMCTBAMMU.

5) Kommuiekt




KOHCTPYKTHBHBIX
AIIEMEHTOB M3 MeTaJlia JUIs
cOOpKH MOJEIHN
MaHUIYJISATOPOB - HE MEHEE
1 1T

6) KommuiekT 35eMeHToB
JUIs COOPKH BaKyyMHOTO
3axBara - He MeHee | mT.
OO0pa3oBarenbHbBIN
POOOTOTEXHUYECKUI
KOMIUICKT JIOJDKEH
cojiepKaTh Habop
OUOINOTEK TPEXMEPHBIX
MOJIEJIEN IS
MPOTOTUITUPOBAHUS
Mojiesel MOOMIIbHBIX U
MaHUTTYJISITAOHHBIX
pOOOTOB PA3IUYHOTO TUTIA.
B cocraB komIuiekTa
JOJI’KHBI BXOJIUTh
WHCTPYKITUU U
METOJIMYECKHE YKa3aHHUs 110
pa3paboTKe TPEeXMEPHBIX
MojieIe MOOHMITbHBIX
poOOTOB,
MaHUMYISIIUOHHBIX
POOOTOB C pa3IMUYHBIMU
TUTIAMU KHHEMATHKU
(yryioBast KHHEMAaTHKa,
MJIOCKO-TIapaiebHasI
KHHEMAaTHKa, JIeIbTa-
kuHemarnka, SCARA unu
pBIYaKHAS KHHEMATHKA,
mwiatdopma CTroapta u
T.IL.).

OO6pa3oBarenbHBIN
POOOTOTEXHUUECKHIT
KOMIUIEKT JIOJKEH
COJIEPKATh UHCTPYKITUH TIO
MPOEKTUPOBAHUIO POOOTOB,
WHCTPYKITUU U METOJMKHU
OCYIIECTBICHUS
WHXCHEPHBIX PAacueTOB IIPH
MPOEKTUPOBAHUHU (PACUETHI
Harpy3Kd 1 MOMEHTOB,
pacueT MOITHOCTH
MIPUBOJIOB, pacueT
napaMeTpoB KHHEMATUKU U
T.I.), UHCTPYKIUH 110
pa3paboTke cucTeMm
yIpaBICHUS U




POTPaAaMMHOTO
obecrieueHus oiId
ynpasieHust podoTamu,
WHCTPYKIIUU ¥ METOJTUKU
1o pa3paboTKe CUCTEM
yIIPaBJICHUS C AJIIEMEHTaMHU
UCKYCCTBEHHOT'O
WHTEJUICKTa ¥ MAllIMHHOTO
00y4eHusl.

KomnerotepHoe o0opynoBanue

13.

HoytOyxk

dopMm-hakTop: HOYTOYK;
KecTkas, HeOoTKIIIOYaeMast
KJIaBUATypa: HAJIMYHE;
Pycckas packiiagka
KJIAaBUATYPBI: HAJTHUUE;
Jnaronanp 3KkpaHa: HE
MeHee 15,6 110HMOB;
Paspewenne skpana: He
Menee 1920 x 1080
IMUKCEIICH;

KonuuecTBo snep
npoiieccopa: He MeHee 4;
KonnuecTBo MOTOKOB: HE
MeHee §;

ba3zoBas TakToBas yactoTta
npoiieccopa: He MeHee |
ITu;

MakcumanbHas TaKTOBAst
4yacToTa Ipoleccopa: He
menee 2,5 I'T;
Komr-mamsats npoueccopa:
He MeHee 6 MOaliT;
O0beM yCTaHOBICHHON
OINEpPaTUBHOMN NMaMATH: HE
MeHee 8 ['0aliT;

O0Bem oaiepKUBaeMOM
OTIepaTUBHOM MaMsTH (U1
BO3MO>KHOCTH
pacuipenus): He MeHee 24
I"Gaiir;

O6bem Hakonutens SSD:
He meHee 240 ['0aiT;
Bpems aBTOHOMHOMI
paboThl OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
aKKyMYJIATOpOM: He Ooiee
1,8 kr;

Bueunuit unrepgeiic USB

1 mT.

1 mT.




cranzaapta He Huxe 3.0: He
MEHEee TPeX CBOOOIHBIX;
Buemnuit uarepdeiic LAN
(ucmonb3oBaHME
NEPEXOAHUKOB HE
MPElyCMOTPEHO): HAINYHE;
Hanuuue monyiei u
uHTepdercoB
(ucnonp30BaHUE
MEPEXO/IHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsizb Wi-Fi:

HAJIMYUE C MOAJIEPIKKON
crangapra IEEE 802.11n
WM COBPEMEHHEE;
Web-kamepa: Hannume;
Manunynstop "Mbip":
HAJINYHE;
[IpenycranoBieHHas
OTIepalMOHHAs CHCTEMA C
rpaguIecKuM
M0JIb30BATEIHCKIM
uHTepdercoM,
obecrieunBaromas padoTy
pacmipocTpaHEHHBIX
00pa3oBaTeNbHBIX U
00IIECHUCTEMHBIX
IIPUJIOKEHUI: HAJTU4HE.

14.

Tenexka -
XPaHUJTHIIE
HOYTOYKOB

THUI KOpITyca: MeTal;
BO3MO>KHOCTh 0€3011aCHOTO
3alIMIEHHOT0 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HAJINYHE;

BO3MOYKHOCTb 3apsIKH
HOYTOYKOB: HaJIMuue,
HOJ/IepP)KKa HOYTOYKOB U3
KOMIIJIEKTA ITOCTABKH;
Haju4ue poyrepa Wi-Fi
crangaprta 802.11n ummn
coBpemeHHee: | mrT.
MOJJIEP’)KKA HOYTOYKOB U3
KOMIIJIEKTa ITOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT
6 WTYK, HOJEPKKA
HOYTOYKOB M3 KOMILJIEKTa
MOCTaBKHU;

Hanpsixenne nuranus: 220
B\50 I'g;

[ToTpebnsiemMast MOIITHOCT®,
Bt (Makcumym): 2500;

1 mIT.

1 mT.




[ToTpebnsiemMsrii TOk, A
(makcumym): 12;
Jnuna mwHypa
AJEKTPONUTAHUSA: OT 2,5
METpa;

3ammura oT
nepeHanpsHKeHus,
KOPOTKOT'O 3aMbIKaHUSI:
HaJIN4KE;

Koneca miia nepenBukeHus
C TOPMO30M: HaJIM4ue.




