MWHVICTEPCTBO IIPOCBEIIEHVSA POCCHUICKO
®EJIEPAIIUN

PACITIOPSI2DKEHUE
ot 12 suBaps 2021 r. N P-6

OB YTBEPXJIEHNN METOINYECKMX
PEKOMEH/JAITUI ITO CO3TAHUIO "
®YHKIIMOHNPOBAHUIO B
OBIIIEOBPA3OBATE/IBHBIX OPTAHU3AILIMAX,
PACITO/IOKEHHBIX B CE/JTIbCKOM MECTHOCTHU U
MAJIBIX I'OPOJAX, IIEHTPOB OFPA3OBAHUS
ECTECTBEHHO-HAYUYHOHN U TEXHOJ/IOTTYECKOM
HATIPABJIEHHOCTEHA

Bo wucnonnenwe mnyHkta 4 IlpaBun TipefoCTaB/ieHWs W pacripefesieHUs CyOCUAWid W3
tbenepanbHOrO 61OKeTa OrOMKeTaM CcyOobekToB Poccuiickoi ®esiepaliii Ha coprHaHCUpPOBaHUE
pacxoiHbIX 00si3aTenbCTB cyObekToB Poccuiickoit Pesjepariiv, BOSHUKAIOLMX TIPH peaTr3alin
pervoHabHbBIX TPOEKTOB, 00ecreunBaroOIIMX [JOCTHXKeHUe Lie/ieid, TIoKa3aTesiell U pe3y/bTaToB
(benepasbHBIX TIPOEKTOB, BXOJSIIMX B COCTAB HAI[MOHANBbHOTO TmpoekTa "OOpa3oBaHue'", B
paMKaxX ToCyAapCTBeHHOW TmiporpaMmbl Poccutickoii ®epeparu "Pa3Butue o6pa3oBaHus',
npuBefeHHbIX B [lpunokennn N 5 K rocygapctBeHHOM mnporpamme Poccuiickor Pepepauyu
"Pa3BuTHe o00pa3oBaHusi", yTBep)KIEHHOUN TMocTaHoBieHueM [lpaBuTenbctBa Poccuiickoi
@eneparum ot 26 nekabpst 2017 r. N 1642:

1. YTBepauth mipuiaraemele  MeToAuYeCcKrWe ~— peKOMEHZAlMM 10  CO3[aHUI0 U
(GYHKIMOHMPOBaHUIO B 00I11[e00pa30BaTelbHbIX OpPraHU3allvsAX, PacroOKeHHbIX B CEeIbCKOU
MEeCTHOCTH U MaJlbIX TOpojiaX, LeHTPOB 00pa30BaHus eCTeCTBeHHO-HAyUHOU 1 TeXHOIOTUYe KO
Harnpap/ieHHOCTel B paMKaX pervoHasbHBIX MPOEKTOB, 00ecreunBarouX AOCTKeHUe 1iefel,
rokasatesied U pesynbrata (efepasbHoro mpoekra "CoBpeMeHHasi ILIKO/a" HALMOHAIbHOTO
npoekTa "ObOpa3oBaHue";

2. KoHTpOJsTh 3a UCTIO/THEHHEM HACTOSIIIIETO PACTIOPSHKEHUs OCTABJISIO 3a COOOiA.

T.B. BACHJIBEBA

IIpunoocerue



YTBEP)X/IEHEI
pacnopsiiceHuem
MuHucmepcmea npoceewjeHust

Poccutickoli @edepayuu

om 12 aHeaps 2021 2. N P-6

METOJINYECKWE PEKOMEH/JAITUHA ITO
CO3JAHUIO 1 ®YHKIITOHUPOBAHUIO B
OBIIIEOBPA30BATE/IBHBIX OPTAHU3ALIMISX,
PACITIO/IOKEHHBIX B CEJIbCKOWU MECTHOCTHU U
MAJIBIX I'OPOJIAX, IIEHTPOB OFPA30OBAHUS
ECTECTBEHHO-HAYYHOU Y TEXHOJ/IOTTYECKOM
HATIPABJIEHHOCTEH

1. O0IMe Mmo/I0)KeHUs

Hacrtosimme Metoauueckre pekoMmeHfauuu (fanee - PekoMeHJalMy) HarpaB/ieHbl Ha
obecrieueHre eJVHBIX OPraHM3alMOHHBIX W METOAWYEeCKUX YCJIOBHM CO37aHusi M 00Imux
MOAX0J0B K (DYHKI[MOHMPOBaHUIO B 00I1[e00pa30BaTeIbHbIX OPraHU3al[UsaX, PAaCIoIOKeHHbIX B
Ce/lIbCKOM MECTHOCTH W MalbIX TopojaX, LeHTPOB 00pa30BaHHSl eCcTeCTBeHHO-HayuHOW W
TeXHOJIOTUUeCKOW HampapaeHHocTeld "Touka pocra”, B Iensx obecrieueHus peau3aldd
benepambHOTO TIpoekTa "CoBpeMeHHast IIKoJIa" Hal[MoHAbHOTO MpoekTa "O6pa3oBaHue" (ganee
- (epepasnbHBIi TPOEKT), B TOM UYHC/Ie YCTaHOB/eHUs TpeOoBaHMI K pe3y/bTaTaM
WCTIOb30BaHus cyocuaun w3 (depepasbHOoro Oromkera Oromkeram CyObeKTOoB Poccuiickoit
Qefepaliui  Ha COPUHAHCUPOBAHWE PpaCXOJHBIX 00s3aTenbCTB  CyObekTOB Poccuiickoit
depepaliy, BO3HHUKAIOUIMX TPH peayr3aldd PerrMoHabHBIX IPOEKTOB, 00eCreunBaroIyx
JIOCTW)KeHUe  Lefleld,  [OKasatesied W pesynabrata  (efepanbHoro  mnpoekra "B
0011je00pa3oBaTelbHBIX OpraHM3alisgX, Paclo/iOKeHHbIX B CeMbCKOM MECTHOCTH M MasbIX
ropojiax, co3jaHbl W (YHKLUMOHUPYIOT L|eHTphl 00pa3oBaHUsi eCTeCTBeHHO-HayuHOW U
TeXHOJIOTUYeCKOW HallpaB/IeHHOCTeN .

[IpuBefieHHbIe B HACTOSIIIMX PekoMeHZALMsAX TpeOOBaHUs SIBJISIIOTCS MUHUMAabHBIMUA. OpraHbl
WCTIONIHUTE/ILHOW ~ B/IacTM  CyObekToB  Poccuiickoit  ®@epepaiuu  (OpraHbl  MeCTHOTO
caMoyTIpaB/ieHus1) TIpUM peanu3alldd MepONpUsTHN TI0 CO3[aHWI0 W (PYHKIIMOHUPOBAHUIO B
00111e00pa3oBaTe/IbHBIX OpPraHU3alMsiX, PACIOJOKEHHBIX B CEbCKOM MECTHOCTH W MallbIX
ropofiax, [IeHTPOB 00pa30BaHUsI €CTeCTBEHHO-HAyUYHOW M TeXHOJIOTHUECKOW HarpaB/eHHOCTeH
"Touka pocra" (mamee - Ilentpel "Touka pocra") BrpaBe obecreunBaTh TpeOOBaHUS,
TpeBbILLIAIOIIMe YCTaHOB/IEHHbIE HACTOSIIIMMU PekoMeHalusiMU.



Lensmu co3ganus LlentpoB "Touka pocra" siB/seTCs COBEpLIEHCTBOBAHWE YC/IOBUM /s
TIOBBIIIEHUS] KaueCTBa 00pa3oBaHus B 0011je00pa30BaTe/IbHbIX OPraHU3alysiX, PaCONIOKEHHbBIX B
CeJIbCKOW MeCTHOCTH U MaJlbIX TOPOJaX, pacIliuPeHuUsT BO3MOXKHOCTel 00yyaroInxcst B 0CBOEHHUHN
yueOHbIX MPeJMETOB eCTeCTBEHHO-HAyYHOW M TeXHOJIOrMUeCKON HarpaB/lIeHHOCTeH, porpaMM
JIOTIOJTHUTENTbHOTO 00pa30BaHUsI eCTeCTBeHHO-HAyUHOW M TeXHWYeCKOM HarpaB/ieHHOCTeH, a
TaKXKe 7/l TIPaKTUUeCKOW OTpabOTKU yueOHOro MaTepuasa o yueOHbIM npegmeTam "dusmka',
"Xumusa", "buosorus".

LleHTpsbI "Touka pocra" obecrieunBaroT [IOBBIIIIEHUE oxBaTa o0yyaroLmxcs
001je00pa3oBaTeNlbHBIX OpraHU3alUi, PpacIlOIKeHHbIX B CeIbCKOW MECTHOCTH W MaslbIX
ropojiax, rnporpaMmMaMyd OCHOBHOTO OOILero ¥ JOTOJHUTENbHOT0 00pa30BaHUs eCTeCTBEHHO-
HAayuyHOM U TEeXHOJOTMYECKOW HarpaB/IeHHOCTEM C  WCI0/Ib30BaHMEM COBPEMEHHOIO
obopyoBaHusl.

OpraHu3aLMOHHO-TeXHUYeCKoe, MeToAnYecKoe W MH(POPMAaLMOHHOe COTMPOBOX/eHUe CO3ZaHus
B cybbekrax Poccuiickoii ®enepauyu LlenTpoB "Touka pocra" ocymectsiser dPesnepanbHoe
roCyZapCTBeHHOe aBTOHOMHOEe obpa3oBarenbHOE yupexzeHue JIOTIOJTHUTEe/IbHOT'O
npodeccoHabHOTO 00pa3oBaHusi "AKa/leMHUsi peayM3aliii TOCYZAPCTBEHHOW TIONMUTHUKU U
NpodeCCUOHAILHOTO Pa3BUTHSI pabOOTHUKOB 00pa3oBaHUsi MUHUCTEPCTBA TPOCBEL[EHHUS
Poccutickoit ~ ®epepaiuu”  (manee -  DegepanbHbii  omeparop).  AJpec  caiiTa:
https://www.apkpro.ru/.

2. ITopsapoK co3xaHusA

Llentpnl "Touka pocTta" MOTYT CO3/aBaThbCsA KakK 3a CUET CPeJCTB cybcuauii demepasbHOrO
OropkeTa B paMKax peanm3anuu dhemepanbHOro rpoekTa "CoBpeMeHHast IKo/Ia", Tak U B paMKax
WHBIX TIPOTPAMM U TIPOEKTOB 3a cueT Cpe/CTB OromkeToB cyObekToB Poccuiickoit ®eneparyu,
CPeZICTB MECTHBIX OFO/PKETOB ¥ BHEOIOPKETHBIX UCTOUHHKOB.

Co3ganme IlentpoB "Touka pocra" ocymecTeiasieTcsi Ha 0a3e 00mieoOpa3oBaTe/TbHBIX
OpraHu3alui, pacrooKeHHbIX B CeJIbCKOM MECTHOCTH M MaJlbIX ropojiax, Mpyh 3TOM B TEPBYIO
ouepenb co3panue LlenTpoB "Touka pocTa" peKOMeHIyeTCsl OCYILEeCTBJ/ATb B OpraHu3alysX,
MOKAa3bIBAIOIINX HU3KKe 00pa3oBaTe/ibHbIe Pe3y/bTaThl.

B cayuae cosmanusi Ilentpa "Touka pocra" 3a cueT cpeicTtB cybocuaum w3 (demepasbHOTO
OromkeTa B pamKax (efepanbHoro mipoekta "CoBpemeHHasi Imikosia" cyowekT Poccuiickoit
®dejepalyu orpejernser:

- opraH WHCIOJHUTebHOU BacTh CcyObekTa Poccuiickoii ®epepaiiiv, OTBETCTBEHHBIM 3a
peanM3aLyio MepoTpUsTAI TI0 CO34aHMI0 U o0ecrieueHnto GyHKIMOHUpoBaHUs LleHTpoB "Touka
pocTta" Ha TeppuTOprH CyobekTa Poccuiickoit @eznepaiyy (PervoHabHbIA KOOPJUHATOD);

- KOMIUIEKC Mep ([JOpPO’KHYHO KapTy) MO CO3JaHvI0 M (PyHKUHMOHMpoBaHMIO lleHTpoB "Touka
pocta" cornacHo IIpunoxkenuro N 1 K HacToAlWMM PekoMeH ausaMm.

KommniekcoM Mep mpu3HaeTCs TijlaH MepOTIpPUsITAN Ha ouepeiHOM Tofl U ABYX/JeTHUM TIaHOBbIN
repuof, NpeAyCcMaTpUBAaIOIIMN MepOTpUATHS M0 CO3[4aHui0 U (YHKIMOHHMPOBaHHIO LleHTpoB
"Touka pocTa", BK/IOYAIOIIUI B TOM UHCIIe:

MepOTIpHUSTHSI, HarlpaB/eHHbIe Ha co3/jaHre 1 oTKpbiTHe LleHTpoB "Touka pocra";



MepOTpUsITUsI, HarlpaB/ieHHbIe Ha obecriedeHre GyHKIMOHUPOBaHuUs LieHTpoB "Touka pocTa”;

MepOTIPUSITHSL TI0 TIOBBIIIEHUIO MPOogeCcCHoHaNIbHOTO MacTepcTBa paboTHUKOB LleHTpoB "Touka
pocra";

MepONpUATUs [0 KOHTPO/IK JOCTW)KEeHMs] MMHMMa/bHBIX TIOKasaTejled CO3[aHusl U
¢yukuronvpoBanus LlenTpos "Touka pocra".

PervioHanbHbIN KOOPAMHATOP B COOTBETCTBHUHU CO CPOKaMM, YCTaHOBIeHHbIMU B [Ipunoxennn N
1 x PekoMeHzaLysaM, yTBepKiaeT:

- [JIO/JDKHOCTHOEe JIML[0 B COCTaBe pervoHaJbHOrO0 BEJOMCTBEHHOTO IIPOEKTHOro oduca,
OTBETCTBEHHOe 3a co3jaHue U yHKIuoHrpoBanue LlentpoB "Touka pocra”;

- TIlepeyeHb TOKa3aresiell 1 MHAMKaTOpOB, COOTBETCTBYIOLIMX NpuBe/ieHHbIM B [Ipunokenun N 2
K HacTosiL{UM PekoMeHpaLiusiv, MX 3HaUeHUI;

- mepeueHb 001[e00pa30oBaTeIbHBIX OpPraHW3al[|i, Pacrio/IOKeHHBIX B CebCKOM MeCTHOCTH U
MaJbIX TOpofiax, Ha 6a3e KOTOphIX maHupyercs co3fanue LlentpoB "Touka pocta” (o dopme,
ripezictaBieHHol B [Ipunoxkenuu N 3);

- TurnoBoe [lonoxenue o lleHTpe 00pa3oBaHUsI eCTeCTBEHHO-HAyYHON U TEXHOIOTMUeCKOU
HarpassieHHocTell "Touka pocra" (ITpunoxkenue N 4).

Co3panue enTpa "Touka pocta” Ha 6a3e o61ieoOpa3oBaTelbHOM OpraHU3alvy AOMYCKaeTCs Kak
MyTeM BbIJie/IeHHs] COOTBETCTBYIOILIETO0 CTPYKTYPHOTO TOApa3ZesieHusi obijeobpa3oBaresibHON
OpraHu3aluu, Tak v 6e3 BbIJe/IeHUs] OT/eJIbHOTO T0/ipa3eeHusl.

O61ieobpa3oBarenbHasi OpraHU3alvs M37aeT JIOKA/JbHBIM HOPMATHUBHBIM aKT O Ha3HaueHUH
pykoBogutesisi Llentpa "Touka pocrta" (Kyparopa, OTBETCTBEHHOIO 3a (PyHKLIMOHMPOBaHUe U
pa3BUTHe), a TakXe O CO3JaHuK IjeHTpa '"Touka pocTa" U yTBepXKAEeHUM TIONI0KEHUs] O
JesarensHocTy Llentpa "Touka pocra”.

PervioHa/IbHBIN KOOPJWHATOP He To3AHee AHs OTKpbITHS LleHTpa "Touka pocra" obecrieunBaeT
pa3MellleHre B CrieldaabHO co3aHHOM pasfene "lLlentp "Touka pocra" odwuiManbHOTO caiita
obmmeobpa3oBaTeslbHON  OpraHM3alud B MH(OPMAIMOHHO-Te/IeKOMMYHUKALIMOHHOW — CeTH
"WHTepHer" uHpoOpMalMu 0 co3faHud U ¢yHKUMoHMpoBaHuU LlenTpa "Touka pocra”, B TOM
yrcse nHbopmauyu 06 obpa3oBaTenbHBIX TIporpaMMax, obopyzoBanuu LlenTpa "Touka pocra",
TUIaHUPYEMOM peXXUMe 3aHSATHI 00yJaroluxcs, TUIaHUPYeMBbIX MepOIpUsTUsX. B co3maHHOM
pa3zmene oduManpHOro caifta oOpa3oBaTenbHONM  OpraHM3alMM  TakKXKe  pa3MelaeTcs
vHbopMal[Usi 0 HallMOHa/IbHOM TipoekTe "OO6pa3oBaHue" (B TOM UuC/ie JIOTOTHII), aipeC caiita u
odu1MasbHas CMMBOIMKa MuHKCTepCTBa TIpocBeltieHus: Poccutickoit ®efepaiium.

PervioHanbHbIN KoopguHaTtop obecrieurBaeT HWH(opMupoBaHue PefepanbHOTO oOreparopa B
CJlydae co3fiaHusl Ha Tepputopud cyobekta Poccuiickori ®eneparyu LlentpoB "Touka pocta" B
paMKax MHbIX MPOrpamMM U TMPOEKTOB, He OTHOCSIMXCS K peanu3aluu (pefepasbHOrO MpPOeKTa
"CoBpeMeHHasl 11Ko/Ia" HalMOHa/LHOTO mpoekTa "OO6pa3oBaHue", 3a CUeT CpejCTB OHOMKETOB
cyorekToB Poccuiickodi ®Pepepanuu M (WIM) CpeICTB MECTHbIX OO[KeToB U (WIM)
BHEOIO/DKeTHBIX MICTOYHHKOB, a TAK)Ke HallpaB/eHHe Ha corniacoBaHre ®eiepasbHOMY OTepaTopy
KOHLIEMNLIMY CO3/laHus U (YHKLIMOHMPOBaHUs Takux LleHTpoB.



3. TpeboBaHMs K MOMeIl[eHHsIM, KOMIIEKTOBaHHUIO 000pyAOBaHUeM,
PacxoJHLIMHU MaTepHa/iaMH, CPeACTBAaMH 00yUyeHHUsA ¥ BOCITUTAHUSA

Co3panve llentpoB "Touka pocrta" mpeAnonaraeT KOMIUIEKC YCJIOBHM MO OCHAILleHUIO
oOpa3oBare/sbHbIX OpraHu3alyii 000pylOBaHWEM, pPACXOJHBIMH MarepuasaMu, CpeJCcTBaMHu
oOyueHUss W BOCIHUTAHUS [l AOCTWKEHUs] 00pa30BaTe/IbHBIX Pe3y/IbTaToOB IO TMPeAMETHBIM
obnactsm "EctecTBeHHO-HayuHble TipeaMeThl', "EcTecTBeHHBle Hayku', '"Marematuka u
nHbopmatuka', "OOljecTBo3HaHHe M ecTecTBo3HaHue", "TexHosmorus", o6Opa3oBaTebHBIX
nporpamm o0iriero 06pa3oBaHUs eCTeCTBEHHO-HAyYHON M TeXHOJOTMUeCKOW HarpaB/ieHHOCTeH,
MpU peasiv3aliui KYpPCOB BHEYDPOUHOU [1esiTeJIbHOCTH M JIOTIONIHUTE/bHBIX 0011{epa3BUBarOLIUX
MpOrpaMM eCcTeCTBeHHO-HAayYHOW Y TeXHUUeCKOM HarlpaB/lIeHHOCTe.

[TepeueHb HarpaBIeHHOCTEM peanu3yeMbiXx Ha 0a3ze LleHTpoB "Touka pocta" obpa3oBarebHBIX
MPOrpaMM MOJKET OBbITh PACIIMpeH B 3aBUCUMOCTU OT MMEIOIIUXCSA y 001e00pa3oBaTelbHbIX
OpraHu3al|i yC/I0BUM, a TakKKe 1oTpebHOCTel yuaCTHUKOB 00pa30oBaTe/IbHbIX OTHOIIIEHUH.

Co3ganue eHTpa "Touka pocTa" mpezrnosnaraeT pa3BUTHe oOpa3oBaTebHONW WHPPACTPYKTYPHI
o0b1rieo0pa3oBaTe/IbHOM  OpraHM3al[diid, B TOM UWC/Ie OCHalleHHe o001jeobpa3oBaTenbHOM
OpraHu3aLyu:

- obopygoBaHueM, cpelCcTBAaMU OOyueHWsT W BOCIUTAHWS /s U3yueHUs (B TOM UHUC/Ie
5KCIIepUMEeHTabHOr0) TIPeJMETOB, KYPCOB, JAWUCLUIUIMH (MOZY/ei) ecTeCTBeHHO-Hay4YHOU
HarpaB/IeHHOCTM W TEeXHOJIOTMYeCKOM HamnpaB/leHHOCTed TP peayv3alid  OCHOBHBIX
o6111e06pa3oBaTeTbHBIX TTPOTPaMM U IOTIONIHUTE/ILHBIX 0011je00pa30oBaTe/ibHbIX IIPOrpaMM, B TOM
yKcsIe [/t PacIMpeHust Cofiep>KaHus yueOHbIX npeameToB "®usuka", "Xumus", "buosnorus”;

- O60py,Z[OBaHI/IeM, cpeaCcTBaMHu o6yquH${ " BOCIIMTAHUA AJ1d U3yUeHHsI OCHOB pO6OTOTeXHI/IKI/I,
MeXdaHHWKH, MEeXdTPDOHUKH, OCBO€HHA OCHOB TIIpDOIDAMMHDOBAHUA, Ppe€a/n3dliii T[IpOrpaMm
A OIIO/THUTE/JIbHOI'O O6pa3OBaHI/IH TeXHUUYeCKOU 1 eCTeCTBEHHO-HaquOﬁ HaHpaBHEHHOCTeﬁ nT.Ao.

- KOMIIBIOTEDHBIM Y MHBIM 060py,£[OBaHI/IEM.

[TepeueHb, MHUHHMa/JLHO HeoOXoAWMble (YHKIMOHA/NbHBIE W TeXHUUeCcKWe TpeOoBaHUS U
MHUHUMabHOE KOJMYeCTBO 00OpyIOBaHMs, PaCXOAHBIX MaTrepuasnoB, CPeACTB OOyueHWsS U
BOCTUTaHusl AJisi ocHaileHusi LlentpoB "Touka pocta" (fanee - MHQPACTPYKTYypHBIA JIUCT),
orpe/iesisitoTCsl PerrioHa/ibHBIM KOOPJMHATOPOM C ydeToM [IpriMepHOro mepeuHsi 060pyAoBaHus,
PaCXOIHBIX MaTrepuasioB, CpeJCTB OOyueHWs W BOCIWTAHUS [ CO3[aHUS W 0becrieyeHust
(GYHKUMOHMPOBaHUS 1[eHTPOB 00pa30BaHWs eCTeCTBEHHO-HAyYHOM U TeXHOJOTHUeCKOU
HarpapyieHHOCTU "Touka pocta" B 00IjeoOpa3oBaTe/ibHBIX OpraHM3alusiX, PacroioyKeHHbIX B
CembCKOM MeCTHOCTM U Masbix ropogax ([Ipunoxenne N 6), TpUMepPHOro THITIOBOTO
MHGPaCTPYKTYPHOTO JIMCTa, ornpefensieMoro ®ezepasbHbIM —OMEPAaTOPOM, W HACTOSILIUX
PexkoMeHaruii.

B pamkax ocHaijeHuss o6iieobpa3oBaTenbHBIX — OpraHu3aluii  npu  (HOPMUPOBAHUU
uH(pacTpyKTypHOTO McTa cyobekT Poccuiickoii ®epepary BripaBe BbIOpPATh CTAHAAPTHBIN
WM TIpOGWIbHBIA KOMIUIEKT 000Opy[OoBaHUsl, TIpeJCTaB/leHHbIi B TPUMEDHOM I[iepeyHe
000pyZOBaHuUs, PAaCXOAHBIX MaTephajioB, CPeACTB OOydeHWs W BOCIUTAHUS [jisi OCHAIeHUs
LlenTtpoB "Touka pocta" (IIpunokenue N 6). [Iyi1 MaJTOKOMITIEKTHBIX 0011je00pa3oBaTebHBIX
opraHm3anuii <1> o0beM eAUHUL] CPeACTB 00yueHUst U BOCITUTAHUS (OPMHUPYETCS B MeHbIIIeM



KOJ/In4yecTBe.

<1> ManokomIIeKTHOH 001eoOpa3oBaresibHOM OpraHu3alell B paMKax —peanu3alyu
MEpPOTPUATU T0 CO3[aHUI0 UM (YHKLMOHUPOBAHUIO L|EHTPOB €CTeCTBEHHO-HAayYyHOW U
TEXHOJIOTUUECKOM  HarpaB/leHHOCTel TMpu3Haercss  obmieoOpa3oBaTtenibHasi — OpraHU3aLyvs,
YMC/IEHHOCTh K/IaCCOB-KOMITJIEKTOB B KaXKJOW M3 Tapasiiesield KOTOpPO cocTaBrsieT He Oomee 1
eIUHULIBI.

[TpodunpHBIM KOMIUIEKT 000pyZoBaHHsS MOXKeT ObITh BbIOpaH AJisi 00IeoOpa3oBaTe/bHBIX
OpraHu3al|i, UIMEeIOIINX Ha MOMEHT co3/aHus 1jeHTpa "Touka pocra" Habop cpeicTB oOyueHust
M BOCIUTaHUs, TIOKPHIBAOIIMKA CBOMMM (YHKLMOHAJBHBIMHU BO3MOXHOCTSIMU 0a30Bble
MoTpeOHOCTH MpH M3y4yeHUH npeaMeToB "®u3vka", "Xumus" u "Buonorus”.

[MpoduibHBId  KOMIUIEKT — oOopyzoBaHuWs — obecrieunBaeT  3¢¢eKTUBHOE  [JOCTWKeHHe
oOpa3oBare/IbHbIX pPe3y/lbTaTOB O0yYarIUMHUCS IO TpOrpaMMaM eCTeCTBEHHO-HAyuHOW |
TEXHOJIOTUUECKOW HarpaB/eHHOCTeW, BO3MOKHOCTb YIVIyO/JIeHHOTO W3y4YeHHs OTAeTbHbBIX
MIpeJIMeTOB, B TOM UucCye s (hOpMUPOBAHUST U300peTaTe/lbCKOro, KpeaTuBHOTO, KPUTHUECKOTO
MBIIIEHNs], pa3BUTHS (YHKUUOHATBHOM TPAMOTHOCTH Yy OOyvaroIIuxcs, B TOM YHCJIe
eCTeCTBeHHO-HayYHOW U MaTeMaThueCKOM.

ITpu dopmupoBaHur MHGPACTPYKTYPHOTO JIMCTa U3 MPO(UILHOTO KOMITIEKTa B 00s3aTe/IbHOM
ropsiike obecrieuriBaeTcsi BHIOOp cpeficTB 0OyueHHWss M BOCMMTAHHUSI He MeHee uUeM TI0 TpeM
yuebHbIM mipeaMetaMm ("®usuka", "Xumus", "buonorus") v KOMIBIOTEPHOTO 00OPYZOBaHUS.
OcraBimvecss 10  WTOraM  ompejefieHust  obsi3aTenbHOro  00OpyZOBaHMSI — CpeJCTBa,
TpeyCMOTpeHHbIe /71 ocHarrlenus [lentpa "Touka pocTa", pacripeesistoTcsi Ha IpUoOpeTeHre
JIOTIO/THUTENTbHOTO  000pYyZIOBaHUs], BXOAAIEro B IepedeHb 000py/AOBaHUs, PAaCXOAHbBIX
MaTepuasoB, Cpe/iCcTB 00yueHHs1 U BocruTaHus npodwisHoro komruiekrta (ITpunoxkenne N 6
MeTOZAMUEe CKUM PEeKOMEeHZALIUSM).

[Tpu BBIOOpE [OTOHUTENILHOTO OOOPYJOBAaHUS TakKXKe CeAyeT YUUThbIBaTh CHeLUbUKYy U
noTpeOHOCTH OTpac/ell 3KOHOMHKY cyObekTa Poccuiickoit Pesepariyu.

PervioHanbHBIN KOOpAWHATOP obecrieunBaeT coryiacoBaHue C()OPMUPOBAHHOTO B COOTBETCTBUU C
TUINOBOU (OpMOI MH(PaCTPyKTypHOro Jyiucta ¢ PefiepanbHbIM ONEepaTopoM B COOTBETCTBUU C
perziaMeHToM, orpeziensieMbiM PefiepabHbIM OIepaTopOM.

[Tpu HaripaB/lieHMH Ha COTVIaCOBaHWe UH(PACTPYKTYPHOTO JIMCTA, COZEp>Kalllero CTaHAapTHbIe
KOMIUIeKThbl, PervoHanbHbBIM KOOpAWHATOp TMpefocTaBiaseT (o ¢opme DegepanbHOr0O
oreparopa):

- TIOATBEP)KEHHWe OTCYTCTBUSI B COOTBETCTBYIOIIMX 0Opa30BaTe/bHbIX OpraHU3alUsX,
OCHallleHHe KOTOPbIX TJIAaHUPYeTCs, 000py/0BaHus, paCXOAHBIX MaTeprasoB, CPeACTB 00yueHus
Y BOCTIUTaHUS], yKa3aHHBIX B TlepeyHe CTaHZAPTHOTO KOMILIEKTa;

- TIoATBep)KJeHWe Hanmuusi (b0 obecrieueHWe Ha/lW4usl 10 MOMeHTa OcHaileHusi [leHTpoB
"Touka pocTta') yC/IOBUI /iJis XpaHEeHHsI U UCTIOb30BaHUs XUMHUUECKHUX PeakTUBOB, B TOM UHC/Ie
HeoOXxoMMoro 000py0BaHus, BK/ItOYast KA BHITSDKHOM TTAHOPaMHbBIN U IIKad [/1s1 XpaHeHUsT
XUMUYECKUX PEaKTHUBOB OTHEYIIOpPHbBIN, corsiacHO IlepeuHio cpefcTB 00yuyeHHsi U BOCITUTAHUS,



HeoOXOAUMBIX JJIsi peanu3aluu o0pa3oBaTesbHBIX MPOrPaMM HayalbHOTO OOILero, 0CHOBHOTO
obmero u cpegHero oOiiero 00pa30BaHUs, COOTBETCTBYIOIMX COBPEMEHHBIM YCIOBUSIM
o0OyueHusi, HeoOXOJUMOTO TIPU OCHAIlleHHu 00I1e00pa3oBaTe/ibHBIX OpraHU3al[uil B LIe/sX
peanu3aluy MepompUsTHN T0 CONeMCTBHIO CO3JaHUI0 B CyOwbekrax Poccuiickoit demepanun
(ucxofsi W3 TIPOTHO3UMpPYyeMOM TOTpPeOHOCTHM) HOBBIX MeCT B 00Iijeo0pa3oBaTe/ibHbIX
opraHu3salusx, yTBep>K/eHHOMY NpuKa3oM MunnpocselijeHus Poccuu ot 3 centsiops 2019 . N
465.

OO6pa3oBaresibHble OpraHu3aluM, Ha 0a3e KOTOPbIX CO37arTCsi M (YHKUUOHUPYIOT LleHTpbI
"Touka pocTa", [O/DKHBI COOTBETCTBOBAaTh /IeHCTBYIOIIMM TpeOOBaHMSIM K YCTPOWCTRY,
COZIep>)KaHUI0 W OpraHu3aliuM pexxruMa paboThl 00pa3oBaTesbHBIX OpraHM3alii U WHBIM
HODMaTHBHBIM TIPAaBOBBIM aKTaM, OTpeZJessiIoIUM TpeOOBaHWsS K OpraHu3anuu oobiiero u
JIOTIO/THUTEIbHOTO 06pa3oBaHys leTel.

[Tomernienust (byHKLMOHABHBIE 30HBI, B TOM 4YMC/Ie yueOHble KaOWHEThl (DU3WKH, XUMUH,
6uonorun) Lientpa "Touka pocTa" pekoMeH/IyeTCsl pacrosaraTh B TipefiesiaX OfHOTO 3JaHUSI.

[TpoekTrpoBaHue, 30HUpOBaHUe noMellleHnUi LleHTpoB "Touka pocta" u orpejiesieHUe AU3aliH-
pelleHn OCYLLeCTB/ISIeTCS C YYeTOM PYKOBO/ZCTBA MO NMPOEKTUPOBaHUIO LieHTpoB "Touka pocra”,
yTBEPXXAaeMoro (esiepabHbIM OIepaTOpPOM.

ITpu npoekTrpoBaHUH, 30HMPOBaHMM noMelleHnd LlenTpoB "Touka pocra" ciefyeT yuuThIBaTh
0CO0eHHOCTH 000pYJOBaHUs, PACXOJHBIX MaTepUasoB, CpPeACTB OOyueHUss W BOCIMTAHMUS,
KOTOpBIM OyzieT obecrieurBaThcsi 0Opa3oBare/ibHasi OpraHU3aLusl.

[TpoekT 30HMpoBaHus nomeleHud LlentpoB "Touka pocra" mpexcrasnsiercs denepanbHOMY
orepaTtopy OZHOBPEMEHHO C Mpe/iCTaB/IeHueM UH(PPaCTPYKTYPHBIX JIUCTOB.

4. Opranu3auusi 00pa3oBaTe/1bLHOM /1eiTe/IbHOCTH

OOpa3oBatenbHasi  JeaTe/IbHOCTH Ha 0a3e 1meHTpoB "Touka pocta" OCYIeCTB/ISeTCS 10
oOpa3oBare/IbHbIM ITPOrpaMmaM OOITIero U JOTOTHUTETbHOTO 00pa30BaHMUs.

TpeboBanuss K (opmary opraHu3aluuu 00pa3oBaTeslbHOU [1eSITe/IbHOCTH  PeryupyrTCs
HaCTOSLUMU PeKoMeHJalMsMA U UHBIMU UH()OPMAL[MOHHBIMU U METOAUYECKUMH MaTepuanaMu
®efepanbHOrO oneparopa.

HarpaBnienus peanu3yembiX C UCIO/Ab30BaHMEM pecypcoB Llentpos "Touka pocta" mporpamm
OMpefeNiloTC. B COOTBETCTBUU C METOAUYECKUMM MaTepuajaMd U PeKOMeHJaLUsIMU,
yCTaHaB/IMBaeMbIMHU U aKTyanu3upyeMbiMu DesiepaibHbIM OIlepaTOpPOM.

Ha 6Gase uenTtpoB "Touka pocra" obecrmeunBaeTcsi peanu3aliydsi 0Opa3oBaTe/bHBIX MPOrpaMm
€CTeCTBEHHO-HAyYHOM M TeXHOJIOTMYeCKOW HarpaBlIeHHOCTel, pa3paboTaHHBIX B COOTBETCTBUU
Cc TpeOOBaHUSIMU 3aKOHO/aTe/IbCTBAa B Cdepe 00pa3oBaHUA U C YYE€TOM pEKOMeHZALUH
depnepanbHOrO oreparopa. B oOsi3arensHOM mopsizke Ha 0a3ze 1eHTpoB "Touka pocra"
obecrieurBaeTcsi OCBOeHHe OOydYaloOIUMHCS yueOHbIX TipeaMeToB "®wusuka', "Xwumus'",
"Buosorus" C WCMO/Mb30BaHWEM TIpHOOpeTaeMoro 00OpYyAOBaHMS, PacXOAHBIX MaTepHaJioB,
cpezcTB 00y4yeHHs: U BOCTIUTAHUSI.

He meHee 1/3 oObeMa BHEYPOUHOMU /1€STE/ILHOCTH 00YUarOIIUXCs JO/DKHO ObITh OPUEHTHPOBAHO



Ha  TOAJep)kaHWe  eCTeCTBeHHO-HayuHOM W TexXHOJOrMUecKOM  HampaB/ieHHOCTel
oOpa3oBaTe/lbHbIX ~ TIpOTpaMM, TIPH  3TOM 00bEM  TIPOTpaMM  eCTeCTBEHHO-HayuHOMU
HarpaB/IeHHOCTH He MOXeT cocTaBissTb MeHee 20% oT o0mero o0ObeMa BHeEypOUHOU
nestebHOCTH. OOpa3oBaTesibHbIE TPOTPaMMbI T10 JPYTMM HArpaB/JeHHOCTSIM TP HaTMUUH
BO3MOXXHOCTH pPeKOMeH/lyeTCsl IIJIaHWpOBaThb C HCIIO/b30BaHWeM pecypcoB lLlenTpoB 'Touka
pocra".

Paspaborka pabounx mporpamMm mo mpeameram "®wusmka", "Xumwusa"', "Buonorus”, yueOHbIM
rpejMeTaM eCTeCTBeHHO-HayuUHOW M TeXHOJOTMYeCKOl HarpaB/ieHHOCTel W3 yacTh yuebHOTro
naHa, (OpMHUpyeMOW YYaCTHHKaMM 00pa30BaTe/bHbIX OTHOILIEHWM, MPOrpaMM BHEYPOUHOU
[lesITe/IbHOCTH 1 JIOTIOJIHUTe/IbHOTO 00pa3oBaHusi ocylllecTBisieTcss 001jeo6pa3oBaTebHBIMU
OopraHusalUsiMUi, B KOTOPBIX CO3ZAr0TCs LieHTpbl ""Touka pocra', camMOCTOATEe/NbHO C y4eTOM
MeTOJUYeCKMX MaTepuaJoB M pekoMeHjauuil @PefepanbHoro omneparopa. Peammsanus
oOpa3oBaTesbHBIX  MPOTPaMM  JOTOJHUTEIbHOTO  00pa3oBaHMSI B MajIOKOMITIEKTHBIX
o61ieobpa3oBaTeslbHBIX ~ OpraHU3al[UsIX OCYILECTB/SETCS TPU HaIUYUMM y OpraHM3aluu
COOTBETCTBYIOIIMX YC/IOBUH. [l MasIOKOMIUIEKTHBIX 001{e00pa30BaTebHBIX OpraHW3aLii
JIONIyCKaeTCsl OTCYTCTBHE JIMLIEH3WM Ha /[IONOJHUTeNbHOe o0pa3oBaHHMe U pean3yeMbIX
MIPOTPaMM [JIOTIO/THATETBHOTO 00pa30BaHMsI.

PekomMeHJalluM 10 HWCTIONB30BaHUIO CTaHAPTHOTO KoMIuieKTa obopymoBaHus LleHtpa "Touka
pocta" TMpuM  peajM3aliuM  MOpPOrpaMM  e€CTeCTBEHHO-HAayYyHOW U TEeXHOJIOTMYeCcKOu
HaripaB/ieHHOCTel orpeziesieHbl B [Ipunoxkenuu N 5 K HacTosiium PekoMeH1aliusim.

CompoBokJieHre U MeToAUYecKoe obecrieueHHe HCIOIb30BaHUsI TMPO(UIBHOTO KOMILIEKTa
obopyzoBaHusi B 00Opa3oBaTe/bHOW [lesiTe/IbHOCTH 1IeHTpoB '"Touka pocra" oCylecTBIseT
®dezepasibHBINM OrlepaTop.

MeToauueckre MaTepuasibl, pa3pab0TKM W WHBIE MaTepHasibl M0 BOIMPOCAM MWCIIOIb30BaHUS
npopUIbHOTO  KOMIUIEKTa  00OOpyZoBaHMs ~ pa3padaThIBAlOTCS,  aKTYaJU3UPYIOTCS U
pacripoctpansitorcsi PefiepanbHbIM OTMEPaTOPOM, B TOM UKC/Ie C MPUMEHEHHWEM COBPEMEHHBIX
Me/ia UHCTPYMeHTOB (BH/le0, BeOWHap, MyO/IMKaLyn).

dezepanbHBIM OM1€PaTOPOM Ha peryssipHOM OCHOBe obecrieurBaeTCsl IPOBeJjeHre MeTOiYeCKHX
¥ 00yyJarommx MeporpusiTHiA IO BOMPOCaM OpraHW3alui 00pa3oBaTeNbHOrO Mpoljecca B
Llentpax "Touka pocra" c rpuMeHeHHeM MpPOGUILHOIO KOMIUIeKTa 00Opy/OBaHMs, OKa3aHHe
MeTOAMYEeCKOW TOMOIIM TpyM  pa3paboTke  yueOHBIX  MaTepuanoB, 3aJaHAN  JiId
COBEepILEeHCTBOBaHUS TPAKTUUeCKOW TOATOTOBKM OOyuarolmuxcs 1o yueOHBIM TpeiMeTam,
KypCaM BHEYPOYHOU JesTeTbHOCTH, [JOTIOJTHATE/TBHOTO 00pa30BaHus JeTeil.

[Meparornyeckuie pabOTHUKH, OCYIIeCTBIISIOLME AeATeNbHOCTh Ha 6ase LlenTpoB "Touka pocta”
C TIpUMeHeHreM TPOPHILHOTO KOMITJIEKTa 000pYy/[0BaHusI, TIPOXOAST 00ydeHue o MporpaMmamM
JIOTIOJTHUTETBHOTO MpodecCHoHanbHOTO 00pa3oBaHus (KypChl MOBBIIIEHHsT KBaMU(PUKALIN) U3
®enepanibHoro peectpa rmnporpaMMm [I10. TloBbiieHre KBaaudUKaldy TefaroruueCckKux
pabOTHUKOB OCYIL[eCTBJISIETCS] He Peke OJJHOTO pasa B TPH rofia.

5. OpranmsanoHHO-MeTOoAuUYEeCKOe CONIPOBOXK/AeHHUEe U
KCII0/Ib30BaHNe UHOM CO3[JaHHOM B paMKax pea/jiu3aliuu
HaIMOHA/IBHOTO MpoekTa "O0pa3oBanue" HHGPACTPYKTYPbI



B wensx KOMIUIEKCHOTO COMPOBOXAEeHUS JedaTenbHOCTA LleHTpoB "Touka" @enepanbHbIM
oriepaTopoM 00ecrieurBaeTCsi OCYyIIeCTB/ieHWe TyOnMKaruidi ¥ OOHOBJIEHHS MeTOAWYeCKUX
MaTepuasoB, BK/IIOUAIOIINX yueOHO-MeToAuYecKHe Marepuasbl (MHCTPYKLUH, MeToJuuecKue
1oco6wst, ”HPOPMAI[MOHHbIE MaTePUaJbl, IEPEUHN PEKOMEHIYEMbIX JIMTEPATypPHBIX UCTOUHHKOB,
BUJleOMaTepyanbl U [p.), a TakKXkKe MaTrepuasbl IO MTOraM TIPOBeZeHUsi MepONpUsTHI
denepanbHOTO oreparopa (BeOUHaphbl, CEeMUHAPhI, KOHQEPEHINH, COBEIIIaHUsS U Jp.).

Ins memarornvyecknx paboTHUkoB IleHTpoB "Touka pocta" @enepanbHBIM —OTIEpaTOPOM
obecrieurBaeTCsi TMpOBeJieHHWe TeMaTHyeCKMX BeOWHApOB M 00pa3oBaTe/IbHbIX MePOIPHUSTHM,
HarpaB/IeHHBIX Ha pa3bsCHEHWE BOMPOCOB peasiM3al[ii 00pa30BaTe/IbHBIX MporpaMMm Ha Oase
LlenTpoB "Touka pocta" ¢ mpuMeHeHHeM MPOPUILHOTO KOMIT/IEKTa 000pyA0BaHUsI.

[nsi PernoHa/mbHBIX KOOPAMHATOPOB U PYKOBOASLIMX paboTHukoB LleHTpoB "Touka pocra”
®enepanbHbI onepatop obecrieurBaeT TPOBe/leHNe TeMaTHueCKUX BeOWHApOB, HalpaBIeHHBIX
Ha [IOTIO/THUTe/IbHOE pa3bsiICHEHWE BOMNPOCOB, OTHOCSIIMXCS K MCIIOTHEHWIO KOMIIIEKCOB Mep
(IOpOXKHBIX KapT) Mo co3aaHvio U (yHKIMoHrMpoBaHuio LleHTpoB "Touka pocTa", JOCTHMXEHHUIO
yCTaHOBJIEHHBIX TOKa3aresieil (PyHKIIMOHUPOBAHKS, UCIIO/Ib30BaHUIO UHOM CO3/laHHOW B paMKax
peasiM3aliy HallMoHa/IbHOTO TipoekTa "Obpa3oBaHue" MH(PACTPYKTYPBHI.

B wensx 3¢ddekTviBHONM  OpraHM3aljMOHHO-METOJUYECKOM  TOAJEpP)KKM  CO3JaHusi |
¢dyukuyonvpoBanus IlentpoB "Touka pocra" Ha Tepputopur CyObekToB Poccuiickoi
®eneparn PervioHaibHBIM KOOPAMHATOPOM 00eCTIeurBaeT sl BOB/IeUeHNe IeTCKUX TeXHOTapKOB
"KBanTopuym", 1eHTpoB 1udpoBoro obpa3oBaHus geted "IT-Ky0'", K/IIOUeBBIX I1[€HTPOB
JIOTIONTHUTeTbHOTO o0Opa3oBaHusi "/lom HaydHOlW Kosutabopaiuu” B JesiTe/IbHOCTh L]eHTpoB
"Touka pocra" B ciieiyroIIUX (popMarax:

1. TIpoBefeHre COBMECTHBIX MEPOTPUSTUMN il 00yUaroIuXxcsl U Tefarorndeckux paboTHUKOB
o61ieobpa3oBaTe/ibHBIX OpraHu3alui, Ha 0a3e KOTOpbIX co3zpatorcsi LleHTpel "Touka pocta”
(oOyuaroryie ceMUHaphbl U MacTep-K/IacChl 0 BOTIPOCaM MCII0/Ib30BaHUsI 000PY/10BaHusI, CPEJICTB
oOyueHHsI ¥ BOCIWTaHUS, METOJUYECKMEe MEpPONpUSATHS TI0 BOMpPOCaM  pa3paboTKy,
COBEpILIEHCTBOBAaHUSI U BHEAPEHHs TMPOrpaMM OTOTHUTENbHOTO 00pa30BaHUsl eCTeCTBeHHO-
HAayuyHOM W TeXHUYeCKOW HamnpaB/ieHHOCTH, OpraHy3aljid BHEYPDOYHOW [leaTe/IbHOCTU
00yyJaroLuXcsi; UHIUBU/Iya/lbHbIe KOHCY/IBTALMM AJIs Tie[arOTHueCcKUX pPabOTHUKOB, B TOM UHMC/Ie
B peXuMe OHJ/IaH; 3aHATUS NPOEKTHOW [esiTe/TbHOCTbI0; KOHKYPCHble U COpPeBHOBaTe/bHbIe
MepOTIpUSATHUSI [I/Is1 IeTeM U 1Ip.).

2. OpraHu3alus ¥ yyacTue B perMOHa/IbHbIX U Me)XperuoHa/IbHbIX KOH(epeHLUsiX, (eCTUBaISX,
(dopymax 1o 0OMeHy OMbITOM pabOThI Ha BEICOKOOCHAI[EHHBIX YUeHHUKO-MeCTaX, B TOM YHCJIe TI0
peanu3aliui TIpeMeTHBIX obsnacteii "EcTecTBeHHO-HayuHble mpeaMethl”’, "EcTecTBeHHBIE
Hayku', "Maremaruka u nHdopmaruka', "OOIiecTBo3HaHMe U ecTecTBO3HaHUe", "TexHomorus'",
a Takke MPOTpPaMM JOTIOJTHUTESLHOTO0 00pa30BaHUS eCTeCTBeHHO-HayYHOW W TeXHWYeCKOU
HanpaBJ/IeHHOCTEN.

3. YuacTve permoHa/bHbIX KOODAMHATOPOB, mpejcTaButenieil LleHTpoB "Touka pocTa" M WHBIX
LIEHTPOB, (YHKIIMOHUPYIOIMX Ha TeppuTOpur CyOwbekTa Poccuiickori @enepaiuu, B
MepornpuaTusax PeziepasbHOro orneparopa.

I'paduk mMeporipusiTuii, KBOTbI y4aCTHsl, COZiep>KaHWe U TeXHOJIOTMM TIPOBejleHHsI MepOTIpUsITUIA
noBogsTcsi denepasbHBIM OTIEpPaTOPOM IOTIOTHUTETBHO.



4. OpraHusalusi ¥ yyacTve B MpOBe/eHMH HMH(OPMALMOHHBIX KaMMaHWM M0 MOMmy/spr3alyn
HallMOHaMbHOTO TipoekTa "Obpa3oBaHue" Ha TeppuTopuu cyonekToB Poccuiickoii ®enepaiiy, B
TOM YHC/ie COOBITHSIX, TIPOBOAWMBIX /i KOHCY/IBTAl[AOHHOTO COTIPOBOXKIEHUsS POJUTesen
(3aKOHHBIX TIpe/ICTaBUTEel) O0YyUarOIIMXCSI O BO3MOXKHOCTSIX ZJISi Pa3BUTUSL CIIOCOOHOCTeN M
TajlaHTOB WX JeTeld, MpodeccUOHaNbHOW OpUEHTalWyd W YCIEIIHOT0 OCBOEHHsI OCHOBHBIX
o0pa3oBaTe/IbHBIX MMPOrpaMM 00111ero 0Opa3oBaHMsI.

5. Pa3paboTka, yTBepKJeHHe U peanu3alus CeTeBbIX 00pa30BaTeNbHBIX IIPOTPAMM C
WCTIOb30BaHUeM BBbICOKOOCHAIIIEHHBIX yUeHMKO-MeCT, CO3/laHHBIX B CybObekTe Poccuiickoit
denepali B paMKax HalMOHa/bHOTO mpoekra "OOpa3oBaHue", B TOM 4YKUC/e COBMECTHO C
JleTCKUMHU TexHonapkaMmu "KsaHtopuym'.

6. BoBneueHue oOyuaromuxcsi 00Ie00pa30BaTe/IbHBIX OpraHU3alui, Ha 0a3e KOTOPBIX
co3parotcs U GyHKIUoHUPYIOT LleHTps! "Touka pocTta”, B pa3nuuHble GOpMbI COTIPOBOXK/EHUS 1
HaCTaBHUYECTBA C WCIIO/b30BAaHWEM KaJ/IPOBBIX PECYpCOB, o00ecreuuBaroniux paboTy
BBICOKOOCHAII[eHHBIX YUeHUKO-MeCT, CO3laHHBIX B cyObekTe Poccuiickoit desepaliii B paMKax
Hal[MOHa/MLHOTO TipoekTa "OOpa3oBaHue" ¢ yueToM MeToOZoMOTUM (Lje/leBOM  MO/enn)
HacTaBHUYeCTBa OOyYarOIUXCsi [JIi OpraHu3alvif, OCYIIeCTB/SIOIUX 00pa3oBaTe/bHYIO
JIesITeJIbHOCT,  TI0  0011ie00pa3oBaTe/ibHBIM,  IOTIOJIHUTE/IBHBIM — 00111e00pa30BaTe/lbHbIM U
rporpaMMaM CpefiHero TipodheCCHOHA/ILHOTO 00pa3oBaHMS, B TOM UHC/Ie C TIpPUMeHeHHeM
JIYULIIUX TIPAaKTUK 0OMeHa OTBITOM MEXy 00yJarolUuMHUCH.

Lentpol "Touka pocra" UCMOAB3YyIOT WHPPACTPYKTYPY W Ka/IpOBble Pecypchbl [eTCKUX
TexHomapkoB "KBaHTopuyM'", co3/aBaeMbiXx Ha 6a3e o0iieobpa3oBaTe/bHBIX OpraHW3al[UH, /s
pa3BUTHsS TIDOEKTHOM JesiTelbHOCTA oOydvaroiuxcsi. Ilegarorndyeckve paboTtHuky LleHTpoB
"Touka pocta" obecreynBarOT ydacTve OOyuaroUXCs B MEPONPUSTUAX JeTCKUX TeXHOIapKOB
"KBaHTOopuyM" C y#aZeHHbIM WCIOJb30BaHHWEM O00OpYZOBaHMS, CpeJACTB OO0yueHus W
BOCIIUTaHUS, a TaKKe IIPUHUMAIOT yyacTUe B OpraHU3yeMbIX UMH CeMHHapax I10 JeMOHCTpaLyu
3¢ dekTHBHOTO OMBITA peanu3anii 00pa3oBaTe/bHBIX eCTeCTBeHHO-HAyUHOH, TeXHOIOTHUeCKOH
Y MHBIX HalpaB/ieHHOCTeN cpeJju WHBIX 0011je00pa3oBaTe/IbHbIX OpraHU3aliuii, pacron0KeHHbIX
Ha TeppuTtopun cyobekTa Poccuiickoii deseparu.

PervoHanbHBIM ~ KOODJMHAaTOPDOM Ha TeppuTopuu cybbekra Poccutickoit ®epeparyu
obecrnieurBaeTcst pabora 1o Tozep)KKe 0011ie00pa3oBaTe/TbHBIX OpPraHU3al|vid, MOKa3bIBAOIIUX
HU3KWe o0Opa3oBaTe/ibHbIe pe3y/bTaThl, C HWCIMOIb30BaHWEM HH(PACTPYKTypbl U Ka/[pOBOTO
obecnieuenust IlenTpoB "Touka pocta" B pa3iMuHbIX (opMaTrax (COBMeCTHasi pean3aiust
oOpa3oBaresbHbIX  TIPOTPaMM, TIpOBefleHHe  OO0yvaroIydX  MepOTpUsTHM, CeMHHApOB,
KOHCY/IbTaLIUM U TIp.).

IIpy npoBeseHMM pasIUUHBIX MEpOIPUSATHM, CBSI3aHHBIX C peanu3alnyeld HalMOHAJIbHOIO
nipoekTta "O6pa3oBaHue", UCIO/Ib30BaHUEM COOTBETCTBYIOIel MH(PPaCTPYKTYphl, KaJpOBbIX U
(bMHAHCOBBIX PeCcypCoB, JO/DKHO ObITE 0OecriedeHO MX MH(OPMAL[IOHHOE COTIPOBOXK/EHNE, B TOM
yKce B CpeJCTBaX MacCOBOW MH(OpMAIM, COLMAIBHBIX CeTsX, Ha cailiTax oOpa3oBaTebHbIX
opraHusalMii C UCro/nb30BaHWeM (UPMEHHONM CHMBOJIMKM — HAlMOHAJbHOTO  IPOEKTa
"Obpa3oBanue".

Unadopmatusi 06 yuactum LlentpoB "Touka pocra" B MepoONpUSTUSX —HAIpPaBIseTCs
®Desiepa/IbLHOMY OIlepaTopy B paMKax e)KeKBapTaJbHOI0 MOHUTOPUHTA.



6. TpeGoBanus kK ¢puHaHcoBomMy oOecrieueHuio [{enTpoB "Touka
pocra"

®duHaHcoBoe obecrieueHre (QyHKLMOHMPOBaHUs LleHTpoB "Touka pocTa" BK/IIOYaeT 3aTparhbl B
cootBeTcTBUM ¢ OOLMMU TPeOOBAHUSIMU K OTpeZle/IeHHI0 HOPMAaTUBHBIX 3aTpaT Ha OKa3aHue
rOCYyJApCTBEHHBIX (MYHHMLIMIAIBHBIX) YCIyr B cdepe [OIIKOIBHOTO, HayaJbHOTO 00IIero,
OCHOBHOro o0Iero, cpeaHero oO0Imjero, cpeaHero IpodecCHOHATLHOTO —00pa30BaHus,
JIOTIO/THUTENTbHOTO 00pa3oBaHusl JleTeid U B3POC/bIX, JOIMOIHUTENBHOTO TMpodeCcCHOHATbHOTO
o0pa3oBaHUs [i/1s1 /L], UMEIOIIUX WM TOJYYaloliX cpe/iHee rpodeccroHanbHoe obpa3oBaHue,
npodeccuoHasbHOTO  00yYeHUs, TIPUMEHsIeMBbIMM TIpU pacueTe oObemMa cyOcuguM Ha
¢uHaHCOBOe oOecrieueHye BBITIOHEHUsT TOCYZAPCTBEHHOTO (MYHULMMAAbHOTO) 3aJjaHusl Ha
OKa3aHHWe ToCylapCTBeHHBIX (MYHHUIMIIANBHBIX) YCIYyT (BBITIO/IHEHHE PabOT) rocyapCTBeHHBIM
(MyHMLIMIIA/IbHBIM) YUpeXX/eHHeM, YTBep KJeHHbIMU NIprKa3oM MuHnpocseljenus Poccuu ot 20
HOs16pst 2018 . N 235 U BK/IIOYAOL[MMU B TOM UHCIIE:

- ommary Tpyda TelarOTMYecKuX pabOTHUKOB  0O0IieoOpa3oBaTe/ibHOW — OpraHU3allviy,
obecrieunBaroyx GyHKIMOHUpoBaHUe [leHTpoB "Touka pocTa";

- mpuobpeTeHWe OCTAaTOUHOTO OObeMa OCHOBHBLIX CPE/ICTB U MaTepuabHBIX 3aracoB, B TOM
yKC/ie PacXOJHBIX MaTepuasoB, st obecrieueHUs peann3aliiyd 0Opa30BaTe/IbHBIX MPOrpaMM B
ob6Beme, He0OXOIMMOM J1J1s1 HeTIPEPLIBHOW peanr3aliii 00pa3oBaTeIbHOTO MPOoLiecca;

- obecrieueHue TeKkylnel JesTeTlbHOCTH 001[e00pa30BaTe/lbHON OpraHU3aIvy 1Mo 00eCreueHr 0
00pa3oBaTeIbHOIO TpoIjecca.

Ilpu dopmupoBanun OromkeTa cyobekTa Poccuiickoii Pepeparmu (MecTHOro OromkeTa) Ha
oYepeZiHOM Tof ¥ T/IaHOBBIN Teproy; HeoOX0JUMO TIpe/lyCMaTpUBaTh OO/ )KeTHbIe aCCUTHOBaHUS
B 00beMe, HeOOXoAUMOM [iisi UHAHCOBOTO obecrieueHust pyHKIMOHMpoBaHus LleHTpoB "Touka
pocTta", B TOM UHCJie C yUeTOM COOTBETCTBYIOIIle NH/eKCalUH.

7. 3aK/II0UnTe/IbHbIe IMOJ/IOYKeHUA

[Mpu peanu3aluu MepompUATHN B Lesisgx co3fgaHusi U (yHKIMoHrpoBaHusi LleHTpoB "Touka
pocra" cybowekt Poccuiickoii ®epepauyu  obecrieuriBaeT  cobmofeHve  TpeGoBaHMIA
AHTHMOHOIMO/IBHOTO 3aKOHO/aTe/bCTBA U 3aKOHOZATe/IbCTBA O KOHTPaKTHOM cucTeMe B cdepe
3aKyTIOK TOBapoB, paboT, yciyr Ajist obecrieueHNst rOCyapCTBeHHBIX U MyHULIMTIA/IbHBIX HYXK], B
TOM UHCJ/Ie B UaCTH obecrieyeHust MOBbIeHNs 3P (eKTUBHOCTH, UCKTIOUEeHHs] OTPaHIUeHUsT KpyTra
MOCTABL[UKOB U MOCTAaB/IsSIeMOro 000Py0BaHUsl, TOBBIIIEHHUS] Pe3y/IbTaTUBHOCTU OCYILleCTBIeHHUs
3aKyToK, oOecrieueHWss  TPO3PauHOCTH,  TIPeJOTBpAILleHWs]  KOPPYMLUM W JIPYTHX
3/10yroTpebieHu .

[Tpu ocyijecTBieHun cyobektamu Poccutickodi deziepariiy 3aKyrnoK TOBapoB, paboT, ycayr c
Lenbl0  TipuobpeTeHusi 00OpYAOBaHUS, pPACXOJHBIX MaTepuasgoB, CpPeACTB OOydyeHUS] W
BOCTIIMTaHUS B Liesgx co3zsanusi LlentpoB "Touka pocra" 3a cueT cybcwauu u3 (dhemepasbLHOrO
Oromxkera Oromkeram cybwrekToB Poccuiickodt ®esepaliii Ha COUHAHCHUPOBAHME PACXOJHBIX
o0s13aTenbCTB CyOnekToB Poccutickoit depeparyu:

- obecrieuriBaeTCsl LIeHTpalM3alysi 3aKyTloOK B TOPSiIKe, OTpeZie/leHHOM IYHKTOM 7 CTaTb¥ 26
®enepanbHOro 3akoHa "O KOHTPAKTHOM crcTeMe B cdepe 3aKyIoK, TOBapOB, paboT, yCIyT st



obecrieueHust TOCYapCTBEHHBIX Y MyHULIMMAIbHBIX HYX/'";

- TIpUMEHSIeTCs HallMOHA/IbHBbI pEeXXWM B COOTBETCTBUM C TpeOOBaHMsAMU CTaTtbu 14
®epepanbHoro 3akoHa ot 5 anpens 2013 . N 44-®3 "O KOHTPAKTHOM cucTeMe B cpepe 3aKyTroK
TOBapoB, paboT, yc/Iyr /75 obecrieueHUst roCylapCTBeHHBIX ¥ MYHULMITAIBHBIX HYX/'".

Kpome Toro, mpu ocCyIecTBIeHHH 3aKymnoK cyobekTamu Poccutickoii desiepaliv 0/HKHBI ObITh
YUTEeHBI:

- ToiokeHUs1 roctaHoB/ieHus1 TIpaBuTtenbcTBa Poccuiickoli ®epepariuu ot 03.12.2020 N 2013
"O MUHMMaJIBHOM J10J1€ 3aKYTIOK TOBapOB POCCHUKCKOT0O MTPOUCXOXKIEHUS " ;

- TIoNIoKeHUs1 TocTtaHoB/eHus1 [IpaBuTenbcTBa Poccuiickoli ®epepariuu ot 03.12.2020 N 2014
"O MHHMMa/BHOM 00s3aTesbHOM fI0/ie 3aKyNOK POCCHHCKHUX TOBAapOB W €e [JOCTHKeHWUU
3aka3urkoM' (BMecte ¢ "IlonokeHrHeM O TpeOOBaHMSX K COJep)KaHHIO M (opme oTueTa 00
o0beMe 3aKyIoK POCCUHCKMX TOBAapOB, B TOM UKCJ/Ie TOBAPOB, MOCTAB/ISIEMbIX TPH BBIOTHEHUN
3aKyraeMbIX paboT, OKa3aHWM 3aKylaeMbIX YC/IyT, OCYIIeCTBJIeHHBIX B L[eJIIX JOCTHKEeHUs
3aKa3uMKOM MHWHUMAaJIbHOW 00s13aTe/IbHOM /107 3aKYTOK, O TpeOOBaHUSIX K COZep’KaHUI0
000CHOBaHUsI HEBO3MO)KHOCTH [JOCTH)KEHHSI 3aKa3uMKOM MWHUMAJIbHOW 00si3aTelbHOM J0/v
3aKyIIOK POCCHMMCKMX TOBAapOB (B TOM YHWC/e TOBApOB, IOCTAaB/ISeMbIX IIPDU BbINIOJHEHUU
3aKyraeMbIX pabOT, OKa3aHWM 3aKylaeMbIX YC/IyT) OTAeIbHbIX BUJOB, TIPU OCYIIeCTBIeHHUU
3aKYIOK KOTOPBIX YCTAHOB/IEHbl OrpaHWYEeHUs [IOIyCKa TOBApOB, NPOUCXOAAIIUX U3
MHOCTPaHHBIX TOCYJapCTB, O TIOPsi/iKe TMOATOTOBKY M pa3MelleHus B eJUHOW MH(OPMaLMOHHOM
cucteme B cdepe 3aKyIoK TakMx oTyeta U o6ocHoBaHus", "Tlo/i0)KeHHEM O MOPs/IKe, KPUTEPUSIX
Y TIOC/Te[CTBUM TIPOBEJEHUsI OLeHKM BBLITIOTHEHUS 3aKa3uMKOM 00513aHHOCTH [JOCTHIKEeHHsI
MUHUMAaJIbHOM 00si3aTe/IbHOM [JJOMM 3aKyINOK DPOCCUHCKMX TOBapoB (B TOM UHC/ie TOBAapOB,
MOCTAaB/IsIeMbIX TPH BBITTOJTHEHUHM 3aKyTlaeMbIX paboT, OKa3aHWM 3aKyTlaeMbIX YCIYT) OT/AeTbHbIX
BU/IOB, IIPU OCYILLECTB/IEHUU 3aKYIIOK KOTOPBIX yCTaHOBJ/IEHbI OrpaHUYeHMs [I0IyCKa TOBapOB,
TIPOUCXOASIIMX U3 UHOCTPAHHBIX TOCYAApCTB").

Ilpunoxcenue N 1

K MemoouuecKkum pekomeHOayusim

KOMIUIEKC MEP ("AOPOXHAS KAPTA") I1O
CO30AHNIO 1 PYHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJ/IBHBIX OPTAHU3AIINUAX,
PACIIOJIOKEHHBIX B CE/IbCKOM MECTHOCTHU !
MAJIBIX I'OPOJAX, HEHTPOB ObPASOBAHUA
ECTECTBEHHO-HAYYHOMH, 1 TEXHO/IOTTYECKOMA
HATIPAB/IEHHOCTEHX "TOYKA POCTA"



[lenTpos "Touka
ocra"

HanmeHnoBanue OTBeTCTBEHHBIU Pesynbrar Cpok

MepONpUATUS
Y TBep’K/JieHbl: PervoHasbHbIN PacriopsiauTenbHbIN [He ro3gHee 31
- JIOJDKHOCTHOE JIULIOKOOPAMHATOP KT perMOHa/JLHOIO [HBapsa X <2> roga
B COCTaBe opraHa
[perMOHaJILHOIO MICITOJTHUTE/IbHON
BeJOMCTBEHHOTO BJIaCTH,
[pOeKTHOro oguca, OCYLL[eCTBJISIOLLero
OTBETCTBEHHOE 3a rOCyZapCTBEHHOE
Cco37laHue U yrpaB/eHue B cpepe
(hyHKI[MOHHMPOBaHUe oOpa3oBanus (masee
LieHTpoB "Touka -
pocra"; pacropsiiuTe/TbHbIN
- TTOKa3aTem akT POVB)
esiTe/IbHOCTH
LieHTpoB "Touka
pocra";
- TUTIOBOE
[TonokeHue o
1esiTeJIbHOCTH
[lenTpoB "Touka
pocta" Ha
TeppPUTOPUM
cyObeKTa
Poccutickon
Deneparuu
- rlepeueHb
o0b111e00pa3oBaTe/ibH
bIX OpraHu3alLvy,
PacIi0/IO’KeHHBIX B
Ce/TbCKOU MeCTHOCTH
1 MaJIbIX TOpPOJax,
Ha 0a3e KOTOpPbIX
[1JIaHVUPYeTCs
co3zanue LleHTpoB
"Touka pocra".
CdopmupoBaH u PervoHasibHbIN [TriceMO CorviacHO
COIr/1IacOBaH KOOpZMHATOD, (henepanbHOTO OT[e/TbHOMY
MHGPaCTPYKTYPHbIH |befepanbHbIi orieparopa " rpaduKy
JTUCT oriepaTop pacropsiiuTebHbIN

akT POVIB

OOBsiB/IEHBI 3aKyTIKH [PeruoHabHbIN M3Beljenus o He ro3gHee 1 arpess
TOBapoOB, paboT, KOOpZMHATOP [poBe/leHUH X roza
YCIIYT [1J1s1 CO3/,aHust 3aKyTIOK




4. CdopmupoBaHbl PervoHabHbIN PacriopsiauTenbHbIN [He To3aHee 1 anpens
[IPOEKTHI KOOpAWHATOP akT POVIB X roga
30HUPOBAHUA
LlenTpos "Touka

ocra"

5. [IpoBeneH PervoHa/ibHbIN [To ¢opme, 25 aBrycra X roza,
MOHHUTOPUHT paboT  [KOOpPIMHATOD onpezensieMou najiee e)xerojHo
10 TIpUBe/IeHUI0 MuHIIpOCBeLeHUs
ruionaok LleHTpoB Poccun wim
"Touka pocra" B DefepabHBIM
COOTBETCTBUE C 0repaTopom
MeToYe CKUMU
[peKOMeH/jalusIMU
MUHITpOCBeLeHUs
Poccun

6. Hauano paboTbl PervioHaIbHbIN HdbopmaronHoe |1 ceHTssops X roza
[lenTpoB "Touka KOOpAMHATOP ocselieHue B CMU

ocra"

7. E>kekBapTanbHb  |PervoHabHbIN Otuer 1 okTs16ps X roza,
MOHUTOPUHT KOOpZMHATOP DefepabHOMY nasnee -
BbITTO/THEHUS orieparopy Io eXeKBapTa/lbHO B
rokasaresiei “Toram TeyeHue 2-X JieT
CO37laHUsA U MOHWUTOPUHIa
(hyHKLIMOHHMPOBaHUS
LieHTpoB "Touka

ocra"

<2> X - roj moy4eHus cyocuauu.

Ilpunooxcenue N 2

K MemoouuecKum pekomeHOayusim

MUHNMAJIBHBIE MHIUKATOPHI U IIOKA3ATE/IN
PEAJIN3AIIN MEPOITPUSATHH 110 CO3JAHUIO U
GYHKIIMOHNPOBAHUIO B
OBIIIEOBPA30OBATE/IBHBIX OPTAHMU3ALIMSAX,
PACITO/IOKEHHBIX B CE/JIbCKOM MECTHOCTHU U
MAJIBIX TOPOJAX, IIEHTPOB OFPA30OBAHUS
ECTECTBEHHO-HAYYHOU Y TEXHOJ/IOTTYECKOM
HATIPABJIEHHOCTEHN "TOUKA POCTA"



Ol OpraHu3aLuy,
OCBaMBaIOIIMX /1Ba U
Oosee yueOHBIX
rpegMeTa U3 urca
MpeMeTHbIX
obnacreii
"EctecTBeHHO-
HayuyHble [pejMeThl",
"EcTecTBeHHbIE
HayKu'",
"Maremaruka u
H(MopMaTUKa',
"OO111eCTBO3HAHUE U
ecTeCcTBO3HaHUe",
"TexHosorus" u
(unn) Kypchl
BHEYPOUYHOU
nesiTeNIbHOCTH
00L[eNHTe/IIeKTYallb
HOU HarpaB/IeHHOCTHU
C UCII0J/Ib30BaHHEM
cpesCcTB 00y4eHus 1
BocruTaHus LleHTpa
"Touka pocra" <3>

HavmeHnoBanue MwuHrMaTbHOe MwuHuUMabLHOe Metovika pacuerta
WH/IMKaTopa 3HaueHue B TOJ| /i/Is1 | 3HaYeHHe B rof, AJist MUHUMa/IbHOTO
(moka3sarersi) o61ieobpa3oBaTesibH | MaJIOKOMITIEKTHBIX | TIOKa3aTesisi B 1[1eJIoM

BIX OpraHW3ali, He | 001ie0bpa3oBaTe/bH 10 CyOBEKTY

SIBJISTFOIIUXCS bIX OpraHu3alui Poccutickoit
MaJIOKOMIT/IEKTHBIMU denepaliyi, B rofi

Uric/ieHHOCTh 300 100 CyMMa 3HaueHuM
00yUaroIMXCst (B rof OTKPBITHS -  |(B TOZ OTKPBLITUS -  [TIOKa3aTeJisi TI0 BCeM
ob61rieobpa3oBaresibH (150) 50) o06111e00pa3oBaTe/ibH

bIM OpPTraHU3alUsSIM,
Ha 0a3e KOTOPBIX
CO371ar0TCS LIeHTPbI
"Touka pocra"

ble [IPOrPaMMbl
TeXHUYe CKON 1
eCTeCTBeHHO-
Hay4YHOU

(uesioBeK)

UncieHHoCTh 60 30 CyMMa 3HaueHuH
00yUaroLIUXCST (B rOJ OTKPBITHS - |(B TOJ OTKPBITHSI -  |[[IOKa3aresisi TI0 BCEM
o61eobpa3oBatensH [30) 15) o61ieobpa3oBaTesibH
Ol OpraHu3aIvy, bIM OpraHU3alVsIM,
0CBaUBaIOIINX Ha Oa3e KOTOPbIX
TOTIO/THUTE TbHBIE CO3/Iar0TCS LIEHTPbI
o61ieobpa3oBaTesibH "Touka pocra"




HarpaB/IeHHOCTH C
1ICTI0/Ib30BaHUEM
cpefcTB 00yueHus U
BocruTaHus LleHTpa
"Touka pocra" <4>
(uesioBeK)

3 |Hons 100 100 100
re/jlaroruyeCckux
pPabOTHUKOB IIeHTpa
"Touka pocra",
MPOLIe X
oOyueHMe 110
MporpamMmam u3
peecTpa rporpamMmm
TIOBBILIIEHUST
KBa/IM(pMKaLMH
benepanbHOTO
onepatopa <5> (%)

<3> Ucronb30BaHHWEe CpeACTB 00OpyJOBaHUs, OOyueHHs W BOCIUTAHUS BO3MOXKHO Ha BCeX
ypoBHsiX 001iero obpa3oBaHusi U 1jesieco00pa3HO /il peau3aliid YPOUHOW W BHEYPOUYHOM
JlesiTeIbHOCTU TI0 TPOrpaMMaM eCTeCTBeHHO-HAayUHOW M TeXHOJIOTUYeCKOW HarpaB/ieHHOCTEH.
Pacuer TiOKaszaresii = TIpefyCMaTpvBaeT  CyMMHPOBaHWE  UYHCJIEHHOCTH  OOyYaroIUXCs
ob1rieo6pa3oBaTe/IbHOM OpraHU3al[iH, KaXK/IbIi U3 KOTOPBIX 3a/[eiICTBOBAH B OCBOEHUH He MeHee
[IByX TIpeJMeTOB, KYpPCOB, AMCLUILVIMH (MOZAY/el) eCcTeCTBEHHO-HAayYHOM U TEeXHOJIOTHYeCKOU
HarpaB/IeHHOCTe B paMKax peayM3al[i OCHOBHBIX 00Ije00pa3oBaTe/ibHBIX TPOTPaMM.
YuutbiBatoTcsl yueOHble TIpeMeThl W3 UWC/Ia TpeAMeTHbIX obsacteli "Marematuka W
nHdopmaruka', "OO1ecTBo3HaHUe U ecTecTBO3HaHMe", "TexHonorus", "EcTeCcTBeHHO-Hay4YHbIe
npegMeThl”, "EcTecTBeHHbIe HAayKU'" M (W/IM) KypChbl BHEYPOUHOU Z1eITe/IbHOCTH, peaau3yeMble C
WCTIO/Tb30BaHUeM CpeicTB 00yueHus: U BocriuTaHust LlenTpoB "Touka pocra". B ciyuae, ecnu B
o6111eo6pa3oBaTe/IbHON OpraHu3alyu, o0Imas YMCIeHHOCTh 00yJaroIIUXCsl MeHbIIIe YKa3aHHOTO
3HaUeHWs, 3HaueHHe TOoKa3aTess JO/DKHO COCTaB/AThL He MeHee 80% oT oOIeM UMC/IEHHOCTH
00yyaromuxcs.

<4> B cnyuae, ey B 00111e00pa3oBaTeibHOM OpraHU3aliu, 001jasi YMCIeHHOCTb 00yJYarouXcst
MeHblIlle 3HaueHus, yKa3aHHOrO B IOKa3aresne 1, 3HaueHWe MoOKasaTessl JO/DKHO COCTaB/ISATh He
meHee 20% or oOued  uMcaeHHOCTH — oOywaromuxcsi.  [In1g  Ma/IOKOMITJIEKTHBIX
0011je00pa3oBaTeIbHBIX OpPraHU3al[|iii [JOMTyCKAaeTCs OTCYTCTBHE JIMLIEH3UM Ha [IOTIO/THUTETBHOe
obpa3oBaHMe U peann3yeMbIX IPOrPaMM JIOTIOTHATE/ILHOTO 00pa30BaHusI.

<5> B COOTBeTCTBUU C MYHKTOM 2 4acTh 5 cTaTbu 47 PegepanbHOro 3akoHa ot 29.12.2012 N
273-®3 "O6 oOpa3oBanuu B Poccuiickoii ®eneparu” TIOBBINIEHWe KBamM(UKAIUU
relaroriyeckux pabOTHUKOB OCYIIIECTB/ISIETCS He pe)ke OJHOTO pa3a B TpH roja. IloBbllieHHe
KBa/M(UKaMy Tiefarorndeckoro paboTtHuka meHTpa "Touka pocra" 3acuuThIBaeTCs TIpH
Ha/IMYUU [JIeHCTBYIOIIero (C JaThl MPOXOXKAEHHUs TpOILIo He Oosee 3 JieT) yAOCTOBepeHUs O
TMOBBIIIEHUM KBa/M(UKalMM IO MporpaMMaM, COOTBETCTBYIOLMM HarpaB/ieHHOCTsM lLleHTpa
"Touka pocTta", UM TIPOXOXKAeHWH 00yUeHHs 110 TporpaMMaM ¢ezepaibHOTO oreparopa. Takxke
YUUTBIBAETCS Ha/lWuWe Yy Tearorndeckux pabOTHUKOB Y/IOCTOBEPEHHH O TIOBBIIIEHUH



KBayMpUKalMd 10 TiporpaMMam u3 dezepasbHOro peectpa 00Opa3oBaTebHBIX TPOrpaMM
JIOTIOJTHUTETBHOTO TIPo(he CCHOHATBHOTO 00pa30BaHMs.

Ilpunoxcenue N 3

K Memoouueckum pekomeHOayusim

ITEPEUEHD OBIIIEOBPA3OBATEJ/IbHBIX
OPTAHM3AIINM, HA BA3E KOTOPBIX
IIJIAHUPYETCS CO3JAHME "N
OYHKIIMOHMUPOBAHUE ITEHTPOB OFPA30OBAHNS
ECTECTBEHHO-HAYYHOMU Y TEXHOJ/IOTTYECKOU
HATIPAB/IEHHOCTEM "TOUKA POCTA"B__ TOJ1y
B PAMKAX ®EJTEPAJIBHOI'O ITPOEKTA
"COBPEMEHHASI IITIKOJIA" HAITMOHAJIBHOTI'O

ITPOEKTA "OFPA3OBAHUE" B
(HAMMEHOBAHUE CYBBEKTA POCCUIMCKOM

®EJEPALIN)
Nn/m |HaumenoBanne|Haumenosanuve| FOpyuguueckuii| UucieHHOCTs (ManoKoMITIEKT
MYHUIUIaIbHO|0011]e00pa3oBaT azpec oOyyaroiuxcsi | Has (#a/Her,
ro eJlbHOM  |0b1meo6bpa3oBart KOJTMUECTBO
obpa3oBaHUsl | OpraHM3aLvy, eIbHON KJ1aCCOB-
Ha bOa3ze OpraHu3aIfuu KOMTIUIEKTOB)
KOTOPOU (o ycTagy)
TJIaHUPYeTCS
co3zaHue
Llentpa "Touka
pocra"

Ilpunoocenue N 4

K Memoouueckum pekomeHOayusim

TUIIOBOE ITO/IOKEHUE O IIEHTPE OBPA30OBAHUSA
ECTECTBEHHO-HAYUHOMHM U TEXHOJ/IOT'MUYECKOM1



HATIPAB/IEHHOCTEMX "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHME OBIIIEOBPA30OBATE/IbHOM
OPI'’AHUBAIINN>

1. OO1HMe mo/I0KeHus

1.1. IlenTp obpa3oBaHUsI eCTeCTBeHHO-HAyUYHOM W TEXHOJIOTMUeCKOW HaripaB/ieHHOCTel "Touka
pocta" Ha 6a3e <HamMeHOBaHMe 001Ie00pa30BaTeIbHONM OpraHu3aly> (ganee - LleHTp) co3maH
C 1[e/TbI0 Pa3BUTHS Y 00yYarOIIUXCs eCTeCTBeHHO-HayUHOM, MaTeMaThueCcKou, MH()OPMaI[MOHHOH
rPaMOTHOCTH, (POPMUPOBAHUSI KPUTUUECKOTO M KPeaTWBHOTO MBIILIJIEHUs], COBEepIIIeHCTBOBaHUS
HaBBIKOB €CTeCTBeHHO-HAayUHOM M TeXHOJIOTMUeCKOW HaripaB/IeHHOCTeM.

1.2. LleHTp He SIBASIETCS FOPUIUUECKUM JIMLIOM W JIEMCTBYET /ISl JOCTVDKEHHUS] YCTaBHBIX Liesiei
<HaMeHOBaHHe 0011e00pa3oBaTe/IbHON OpraHu3alyu> (fasee - YUpexXIeHHe), a TAaKKe B L[eJIsIX
BBITIOJTHEHUS] 3aflad U [OCTVDKEHMsI TIOKa3aresiell M pe3y/bTaToB HAal[MOHAJBHOTO TIPOEKTa
"O6pa3oBanue".

1.3. B cBoeii gesarenbHOCTH LleHTp pykoBozcTByeTcss PefepasibHbIM 3aKOHOM Poccuiickoi
®epneparun ot 29.12.2012 N 273-®3 "O6 obpa3zoBanuu B Poccuiickoit depeparmn’, ,
JIPyTMMH HODMaTUBHBIMU [JOKyMeHTaMu MUHHCTepCTBa npocBeliieHust Poccuiickoii ®enepariu,
MHBIMH HOPDMaTUBHBIMU TIPAaBOBbIMU akTamu Poccuiickoit dezpepanyiv, mporpaMMoi pa3BUTHUS
<HauMeHOBaHHe o00I1leo0pa3oBaTe/IbHOM OpraHW3al[dy>, TUIaHaMH padOThl, yTBEepP)KAEeHHLIMU
yupeauTesieM U HacTosmM [TosoxeHueMm.

1.4. LleHTp B CBOe1 [lesiTeIbHOCTY MOAUMHSIETCS DYKOBOAUTEIO YupexKaeHust (JUPeKTopy).

2. lenn, 3apaun, pyakuuu aearenbHocTu LlenTpa

2.1. OCHOBHOM Lie/IbIO0 JleaTe/IbHOCTU lleHTpa fIBsieTcsl COBepLIeHCTBOBAHWE YC/IOBUU IS
TIOBBIIIEHUS] KauecTBa 00pa30BaHMsl, pacLIMpeHUs BO3MO)KHOCTel 00yuaroluxcsi B OCBOEHUH
yueOHBIX TPeJMEeTOB eCTeCTBeHHO-HAayYHOW M TeXHOJIOTHUeCKOM HarlpaBlIeHHOCTel, TporpamMm
JIOTIOJTHUTENTbHOTO 00pa30BaHUs eCTeCTBeHHO-HAyUHOW M TeXHWYeCKOM HarpaB/ieHHOCTeH, a
TaKXKe 7/l TIPaKTUUeCKOW OTpabOTKH yueOHOTro MaTepuasa mo yueOHbIM npegmeTam "dusmka',
"Xumusa", "buonorusa".

2.2. 3apavyamu LleHTpa ABASIOTCS:

2.2.1. peanmu3aisi OCHOBHBIX 00I1je00pa30BaTe/IbHBIX IPOTPAMM IO y4UeOHBIM TpeAMeTaM
€CTeCTBeHHO-HAyYHOW M TeXHOJIOTMUeCKol HamnpaB/ieHHOCTel, B TOM 4HC/e B paMKax
BHEYPOYHOM JIeATeIbHOCTH 00yJaroIyxCs;

2.2.2. pa3paboTKa U peanm3alvisi pa3HOYPOBHEBBLIX JIOTIOIHUTENBHBIX 00I1je00pa30BaTe/IbHBIX
MpPOrpamMM eCTeCTBEeHHO-HAayYHOU U TeXHUUEeCKOW HarpaB/eHHOCTEH, a TAK)Ke UHBbIX TTPOrpaMM, B
TOM UKCJ/Ie B KAHUKY/ISPHBIN TIEPHO/;

2.2.3. BOBNeYeHHe 06yan-OLL[I/IXC$I U 1iejaroruyeCKmnx pa6OTHI/IKOB B ITPOEKTHYIO AeATe/IbHOCTD;



2.2.4. opraHu3aiusi BHeyueOHOH [esiTe/IbHOCTH B KaHWKY/ISPHBIM Tepuos, pa3paboTka u
peanu3anusi COOTBETCTBYIOIIMX O0pa3oBaTe/lbHBIX TIPOTpaMM, B TOM UHWC/e s Jarepe,
OpraHM30BaHHBIX 00pa30BaTe/IbHBIMUA OPTaHU3alUsIMUA B KaHUKYJISIPHBIN T1€PUO/;

2.2.5. mioBbIllleHHe TpodecCHOHaNbHOTO MacTepCTBa Iefaroruueckux paboTtHukoB LleHTpa,
peayTu3yIoIuX OCHOBHBIE U ZIOTIOJTHUTE/TbHEIe 0011Ie00pa3oBaTe/ibHbIe TPOTPaMMBbI.

2.3. LleHTp 151 AOCTU)KEHUsI 11e/1d W BBITIOJTHEHHs 3a/lau BITPaBe B3aMMO/ieHCTBOBATh C:
- pa3TMYHLIMU 00pa30BaTe/IbHBIMU OpraHu3alysMy B (hopMe CEeTeBOro B3auMO/IeHCTBYS;

- ¢ uHBIMU 0Opa30BaTe/bHBIMM OpraHU3al[UsIMM, Ha 0a3e KOTOpBIX CO3/aHbl 1IeHTpPhI "Touka
pocra";

- C (emepanbHBIM OIEPAaToOpoOM, OCYILIECTB/SIOIMM (QYHKUMU 10 UWHGOPMALMOHHOMY,
MEeTO/JUYECKOMY W  OpraHU3alMOHHO-TEXHUYECKOMY COMPOBOXAEHUK) MEepONpUATUM 1O
CO3[IaHUI0 U (PYHKIIMOHUPOBaHUIO 1ieHTpoB 'Touka pocra”, B TOM 4YHC/Je MO BOIpOCaM
TIOBBIIIEHUS KBa/TM(UKAI[UH T1e/IaroTnyeCKuX pabOTHHUKOB;

- 00yyaroIMMHUCS ¥ POAUTENSIMU (3aKOHHBIMU TIPeICTaBUTE/ISIMU) 00yUaroInXCsl, B TOM UHC/Ie C
MpUMEeHEeHWEeM IMCTaHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOTHH.

3. Ilopsok ynpasinenus IlenTpom "Touka pocra”

3.1. PykoBoguTenb YupexJeHUsl W3[aeT JIOKajbHbI HOPMAaTHWBHBIM akKT O Ha3HaYeHUH
pykoBogutesisi LieHTpa (Kypatopa, OTBETCTBEHHOTO 3a (DyHKI[MOHUPOBAaHKE 1 Pa3BUTHE), a TaKKe
o co3panuu LlenTtpa u ytBepxxzaennu [TonoxeHnue o festenbHOCTH LleHTpa.

3.2. PykoBoautesieM IleHTpa MokeT ObITh Ha3HaueH COTPYJHUK YUpeXAEHUS W3 UHuCIa
PYKOBOJISIIIIUX U TIe/JarOTHUeCcKUX pabOTHUKOB.

3.3. PykoBoauresnb LleHTpa 06si3aH:
3.3.1. oCy1LeCTB/IATH OllepaTUBHOE PyKOBOACTBO LleHTpoMm;

3.3.2. peACTaB/IATL UHTepeckl LleHTpa o J0BepeHHOCTH B MYHULIUIIA/IBLHBIX, TOCYAapCTBEHHbIX
opraHax perMoHa, OpraHv3alusx [Jisl peaau3salyy Leseit U 3aga4 LleHTpa;

3.3.3. oTunThIBaThCs Iepe, PykoBoauTeneM YupexxaeHusi o pesysbratax pabotsl LleHTpa;

3.3.4. BBITIONHATH UWHbIE O00S3aHHOCTH, IIPeAYCMOTPEHHbIE 3aKOHOZAATeTbCTBOM, YCTaBOM
YupexxzeHus1, JO/DKHOCTHOM MHCTPYKLMer U HacTosiuMm [lonoykeHuem.

3.4. PykoBopauresis LleHTpa BIipase:

3.4.1. ocy1ecTBIATh PACCTaHOBKY KazipoB LleHTpa, mpreM Ha paboTy KOTOPBIX OCYIIeCTBIISETCS
TIPUKA30M PYKOBOZUTE/IST Y UpeK[eHus;

3.4.2. 1O COIJACOBaHWID C PYKOBOAWTE/NeM YUpeX/eHWs OpraHW30BbIBaTh y4yeOHO-
BOCIMTaTe/bHbIN Mponecc B lLleHTpe B COOTBeTCTBMM C LeassMU U 3afadamu lleHTpa u
OCYILIeCTBJ/IATh KOHTPOJIb 3a €r0 peanusalyen;

3.4.3. oCylecTB/IsATh TOATOTOBKY OOyuyarOLMXCs K YYacTHIO B KOHKypCax, OJMMIIMAfaXx,



KOH(epeHLUsIX U MHBIX MEPONPUATHSX M0 NMPoGK/II0 HarpaBieHu! AesTeibHOCTU LleHTpa;

3.4.4. 10 COIVIACOBaHWUIO C PYKOBOJUTEeNEM YUpeK[eHusl OCYLIeCTB/IATb OpraHu3alvio U
MIpOBe/leHre MepONpHUATHI 110 NPO(UII0 HanpaB/IeHuH JiesiTe/ibHOCTH LleHTpa;

3.4.5. OCy1LeCTB/IAThL UHBIE IPaBa, OTHOCALLMeCS K esaTe/lbHOCTU LieHTpa 1 He npoTUBOpeyvalijye
LelssM U BUJAM [IeATe/IbHOCTH 00pa30BaTe/bHON OpraHu3al[i, a TakXKe 3aKOHOZATEeTbCTBY
Poccutickoit ®eepaliuu.

Ilpunoxcenue N 5

K MemoouuecKkum pekomeHOayusim

PEKOMEHJIAITNN 110 UCITO/IB3OBAHUIO
CTAHIAPTHOI'O KOMIUIEKTA ObOPYJIOBAHWA
IIEHTPA "TOUYKA POCTA" ITPU PEAJIN3AIINN
ITPOI'PAMM ECTECTBEHHO-HAYYHOH N
TEXHOJIOTMYECKOM HAITPABJIEHHOCTEHN

[TepeueHb CTAHJAPTHOTO KOMIUIeKTa oOopyzoBaHUs AJisi ocHaileHusi LleHtpoB "Touka pocra”
chopMHpOBaH C yueToM psiJia PUHLUIIOB, B TOM YMCJIe:

[MpUHIMI TIpeeMCTBEHHOCTH CUCTeM obOopyzoBanus. OOopyzgoBaHue [jisi  TIPOBeEHUs
yUeHUYeCKUX TPAaKTHUeCKUX paboT siB/isieTcss OOIUM [Jisi YpPOBHel OCHOBHOTO OOIIero u
cpepHero  obmiero  obpa3oBaHus. B cuctemMe  HarsSgHBIX  CpeACTB  oOyueHuss U
JIeMOHCTDPAL[MOHHOTO 000pyZoBaHUsI MMeIOTCsl 0a30Bble 3/1eMeHThI, OOIMe /s OCHOBHOTO
obrmiero u cpefHero obiero obpa3oBanusi. Ludposasi nabopatopust U obopyzoBaHue 00611ero
Ha3HAUYeHWsl TI03BOJISIIOT 0becrieurBaTh JesITeIbHOCTh 00ydYaroImuXxcsi Kak B OCHOBHOM, TaK U B
CTapIleid IIKoJie, a B COBOKYITHOCTU C IMdpoBbIMHU JslabopaTopusiMu 1o ¢du3vke, OHOMOTUMA U
XUMUH - TIPAKTUUECKYIO /IeATeIbHOCTb B PAMKAX HM3yUeHHs eCTeCTBEHHO-HAyUHbIX TIPEJMETOB B
10 - 11 knaccax Ha yriy0sieHHOM YpPOBHe.

[MpUHIMN coueTaHWsl KJIACCUYeCKMX W COBPEMEHHBIX Cpe/CTB U3MepeHuM u CcrocoboB
3KCIIEPUMEHTA/IbHOTO MCC/Ie[0BaHus siBJieHni. B coctaB 000pyzoBaHMs BXOASAT KIaCCHUECKHe
CpeAcTBa M3MepeHHUsl (HampuMmep: [AWHAMOMETPhI, CTpeJIOYHble amriepMeTp U BOJBTMETP) U
rdpoBbie TpUbOPHEI (Harpumep: 1(poBLIe BeCkl, CeKyH0Mep) U AaTturku. CoOofeHne 3Toro
TIpUHLUIA UMeeT ocoboe 3HaueHHe [ijisi YPOBHsS OCHOBHOTO 001jero o0pa3oBaHMsl, TOCKOIbKY
3/eCh TIPOMCXOJUT 3HAKOMCTBO CO criocobamy m3MepeHus (HH3NUeCKUX BeJUUUH, (OPMUPYETCS
MOHMMaHWe TIPUHLUIIOB JeWCTBUSI aHAJIOTOBBIX M3MepUTe/IbHBIX MPUOOPOB U obecrieunBaeTcs
riepexo/| K UCIOIb30BaHMI0 MHCTPYMEHTOB 1M(hpoBoii 1abopaTopHH.

[MpyHUMIT  TIpUOpUTETAa  YUeHWYeCKOro  SKCIIepUMeHTa /i peajv3alid  CUCTEMHO-
JIesITeJTbHOCTHOTO TIOAX0Zia. Peanu3arivisi CHCTEMHO-/IeATeIbHOCTHOTO TOAX0Ja B O0yueHUH
€CTeCTBeHHO-HayuyHbIM TIpeZiMeTaM 0a3upyeTcss B TIepByl0 oOdepeJb Ha BOBJIeUeHUU
o0yyaroluxcsi B TPAKTUYECKYIO JeATebHOCTb 0 TIPOBEJEHUI0 HAOJIONEeHW U  OIbITOB.
[TosTOoMy 3HauUMTe/NbHAsi YacThb HAOMOJEeHUN W OMBITOB, KOTOPble B TPAJUIIMOHHON MeTOAUKe



rpe/iylarajluich Kak [J@eMOHCTpAl[MOHHbIe, TIepeHeCeHbl B pasps yueHWuUeckKux pabot. Crexyer
OTMETUTh, UTO B HACTOsIII[ee BpeMs U3yueHre GU3NKH, XUMUU 1 OUOJIOTMU B OCHOBHOH IIIKOJIE U
Ha 0a30BOM YpOBHe CTapileidl INKO/bl OPHUEHTHPYeTCs Ha OCBOEHHWEe eCTeCTBeHHO-HayuHOU
rPaMOTHOCTH, KOTOpPO€ W/eT uepe3 pa3BUTHe CIOCOOHOCTe yualuxcs aHaJu3upOBaTh
pa3Ho00pa3HyI0 eCcTeCTBeHHO-HayYHYH0 MH(POPMALMIO ¥ UCIT0/Ib30BaTh MOTyUYeHHbIe 3HaHUS 151
OObsSICHEHHMsSI ~SIBJIEHMHM W TIPOLIECCOB  OKDY’KAaloIllero Mupa; IMOHMMaTb 0COOEHHOCTH
WCI0/Ib30BaHUsl MEeTOJ|0OB €eCTeCTBO3HAHHWSl /ISl TO/lyYeHWsi HAyUHbIX JIaHHBIX; TPOSIB/ISATH
CaMOCTOSITE/ILHOCTh CYXK/IeHWM W TIOHWMMaTh POJIb HayKU U TEeXHOJOTMUeCKUX WHHOBALUM B
pa3BuUTUM O0OIIeCTBa; OCO3HaBaTh Ba)KHOCTb HAyUHBIX WMCC/AEJOBAaHWN M MX CBSI3b C HAIUM
MaTepHabHbIM OKPY>KeHHEM U COCTOsSIHHEM OKpYy»Karolieli cpefibl. OpreHTalusi Ha eCTeCTBeHHO-
Hay4yHYIO0 'PaMOTHOCTb MpeAroiaraeT akL[eHT Ha MeTO/I0JIOTUI0 HAyKU Y HamnpsSIMyHO CBSI3aHO Kak
C 0OIIMM YKC/IOM YUeHUUeCKUX OMbITOB B KypCaX eCTeCTBEHHBIX HayK, TaK W HalpaBIeHHOCTHIO
1X Ha (JopMHpOBaHKME CAMOCTOSATETbHOCTH JIeMCTBHUM TP TIPOBEIEHUH HaOJTIO/IeHN H, U3MepeHui
Y UCC/IeJOBAaHUM.

Vcnonb30BaHWe CpeACTB HAISAJHOCTH W y4yeOHOro o0OpyZoBaHWS B y4eOHOM mpoliecce
HarpaB/eHO Ha BBITNOJIHEHUS clefytolux (yHKIui: obecrieunBaroT Gosiee MOMHYIO U TOYHYHO
vH(opMaLMio 00 W3yyaeMoM SIBJIEHWH WA OOBEKTe M TéM CaMbIM CIIOCOOCTBYIOT TIOBBILIIEHHIO
KauecTBa OOyueHMsi; TOMOTalOT B MaKCHMalbHOM Mepe pa3BUTh I103HaBaTe/IbHble WHTepechl
YUal[XCsT; TTOBBIMLIAIOT YPOBEHb HAIVISIHOCTH U JOCTYITHOCTU OOyUeHUs]; yBeJMUHBAIOT 00beM
CaMOoCTOATe/IbHON paboThl yualljuXcsl Ha YPOKe Y BHEYPOUHOM /lesiTe/IbHOCTH; CO3/jal0T YC/IOBUS
[O7sT  OpraHv3aluM  NPAaKTUKO-ODUEHTUPOBAaHHOM  TIPOEKTHOM U UCC/Ie[0BaTe/bCKON
JlesITe/IbHOCTH; JIal0T BO3MOXKHOCTb [JOCTYIIHee U INyO)ke pacKpbIThb COZep’kaHue yueOHOro
Marepua’a, CriocoOCTBYIOT (POPMHUPOBAHHUIO Y YUALIMXCSI TIOJIOXKUTE/TEHBIX MOTUBOB 00yUeHusl.

Bakueimieii yactbio ocHaijeHuss Ilentpa "Touka pocra" siBisercs LudpoBasi jaboparopus,
repeveHb /IaTUMKOB KOTOPOH MO3BOJISIET UCIO/Ih30BaTh 3Ty J1a00PATOPHIO MPU U3yUYeHUH (PU3UKH,
XUMUKM W OuWosiornu. BBeseHWe B IIKOJMBHBIA SKCIIEPUMEHT I[U(PPOBBIX /IaTUUKOB [IJIsI
pPerucTpalvu pas3/inyHbiX BeJIMUKMH U BO3MO)KHOCTH HCII0/Ib30BaTh KOMITbIOTED (CMapThOH Wiv
T/1aHILeT) J/s1 pacueToB U 0(hOpM/IeHUs] pe3y/bTaToB OIbITOB, MO3BOJSIET MEePeNTU Ha HOBBIW
KaueCTBeHHbIN YPOBeHb MPOBe/IeHHs] U3MepeHHH, YIIPOCTHUB MPOIecC U3MepeHHUi 1 MOBBICUB UX
TOYHOCTh. [losiBieHWe LM(POBLIX TEXHOJOTWM B J1abopaTopHbIX paboTax TOBBLIMIAET WX
aKTyaJbHOCTb M TIPUBJ/IEKATeJIbHOCTh B CO3HAHUU COBPEMEHHOTO IIKOJIbHUKA, YCUIUBAeT
HaIIJHOCTh KaK B XO/le OMBbITOB, TaK W TIpU 00pabOTKe pe3y/ibTaTOB C WCIO/Ib30BaHUEM
MPOrPaMMHBIX CPeCTB. [T 9KCIIEPUMEHTOB M0 OMOMOTUM U XUMHM 3TO SIB/ISETCS 3HAUMMBIM
Mepexo/ioM OT KaueCTBeHHBIX HaO/FO/IeHNUH U OTIBITOB K KOJTMUeCTBeHHBIM SKCTIepUMeHTaM.

Vcnionb3oBaHue 1UGPOBOM 1abopaTopuy CYIIeCTBEHHO H3MEHSIeT TOAXOJbl K TIPOBEJEHUI0 U
JIeMOHCTPAL[MOHHBIX, U YUYeHUUe CKUX OTbITOB:

Hcnons3oBaHue ]_[I/I(l)pOBbIX AdTUMKOB B Kaiye€CTBe H3MEPUTE/IbHBIX WMHCTPDYMEHTOB HW3MEHAET
MoAXoAbI K MPOBEAEHHIO TMPAMBIX I/IBMGPEHI/II‘;I Cl)I/IBI/ILIECKI/IX BeJIMUMH.

TpafIuLJMOHHO B KauecTBe Cpe/CTB H3MepeHUs] HCIMO0/b30BalvCh MMPOCTEeHINe WUHCTPYMEHTHI
(ppIyakHBIe BeChl U Pa3HOBEChI, MEH3ypKa, /MHAMOMETD, TEPMOMETP) U CTPeJIoUHbIe MPUOOPEI
(amIiepmeTp U BOJIBTMETP).

Vcnonb3oBaHue UQPPOBBIX JaTUMKOB MO3BOJ/ISIET HA COBEPILIEHHO JPYyroM KauyeCTBEHHOM yPOBHE
MPOU3BOAUTh H3MEpPeHHs BpPEeMEHH, pacCTOSIHUSI, WMeTb BO3MOXXHOCTh PErucTpUpOBaTh U



HaGJ'II-O,E[aTB H3ME€HeHHMe BO BpEMEHH TdKUX BE€JIWMYUMH KdK TEMIIEDATYPd, 3JIEKTpHUECKOe
HalpsbkeHue, Chjid TOKd U T.[.

OTU BO3MOXKHOCTH T03BOJISIFOT, HAallpUMep, Ha ypoKaX (PU3UKHU C BBICOKOW TOUHOCTBIO U3MEPUTh
MTHOBEHHYIO CKOPOCTb Tesla, JBWXKYIL[erocsi HepaBHOMEePHO, Hab/Mo[aTh B JUHAMHUKe TpoLiecc
3/IEKTPOMarHUTHOW  WHAYKLMM, BO3HHMKHOBEHWe U H3MeHeHWe HWHAYKL[MOHHOIO TOKa,
WCC/e/|0BaTh M3MEHeHHe TemrepaTypbl C TeueHWeM BpEMEHHW B IpoLiecce YCTaHOBJIEHUS
TEIJ/IOBOr0 paBHOBECHUS U T.J.

Ha ypokax OuOnOrvM TIOSIBISIETCS BO3MOXKHOCTH TIOJIYUHTh KOJIMUECTBEHHbIE [aHHble TIPU
MPOBE/IEHUM OIBITOB, HAlpUMep: TpH oOrpefeneHUd (aKTOPOB, BUSIOINIMX HAa CKOPOCTh
rporiecca (OTOCUHTe3a, MPU U3YYEHUM [bIXaHWS KOPDHeW U JIMCTbeB, TPU MCC/Ie[0BaHUU
yCJIOBUM NPOpacTaHusi CeMSH U T.[,.

Ha ypokax XUMHM Ha KOJMUECTBEHHBIM YDOBEHb TIEepPexXofsAT TpakTH4eckre paboThl 1o
M3yYeHHI0 TIpoLecca 3/eKTpo/v3a, MCC/efloBaHMe 3SK30TePMUYECKUX W SHJ0TepMHUUeCKUX
peakiuii, TerioBoro 3¢ddekra ropeHusi TorsimBa U T.A. C UCMOMb30BaHUEM TPaJULIMOHHBIX
"aHaIOrOBBIX" CPe/ICTB MOA0OHBIe U3MepeHHs BBITOJIHUTE HEBO3MOXKHO. OZIHAKO, TIPU Tiepexojie
Ha 1M(pPOBYI0 1ab0OpaTOpUI0 B TeMAaTHUYeCKOM TUIAHUPOBAHWU HeOOXOAMMO TIpeyCMOTPeTh
JIOTIOTHUTeNIbHOe  BpeMst  [Jjis  oOyueHuss paboTe C  JaTuuMKamM, BKJodas COOpPKY
JKCTiepYMeHTa/lbHONM yCTAaHOBKM C JaTuMKaMM, CHSTHe T[IOKa3aHWW C S5KpaHa KOMIIbIOTepa,
onpe/iesieHre TOrPeIIHOCTel U3MepeHUi.

Jnist paboThI € LMGPOBBIMU AATUMKAMU UCTIONB3YeTCsl CreljaabHOe MPOrpaMMHOe obecrieyeHue,
yCTaHOBJIEHHOe Ha KOMITbEOTep. [I/1sT KOMMYHHKALMY [U(POBBIX JATUMKOB, 3alMCH U XpaHeHHUs
WH(OpMaLMY, MMOYYeHHOH C X TIOMOIIIBI0, [dpoBasi 1abopaTopust UCTIO/IB3YeTCS B KOMITIEKTe
¢ HOyTOYKOM C HeoOXOIMMBIM yCTaHOB/IEHHBIM ITPOTPaMMHBIM 0becrieueHreM.

Hcronb3oBaHWe KOMIBbHOTEPHOW (DOPMBI PErMCTPAl[U TMOMYYEHHBIX 3HAYEHWH W TOCTPOEHHUS
rpaduKOB M3MeHsieT TOAXOAbI K O(OpPM/IEHHI0 /1abOpaTOpHBIX W TIPAKTHUECKUX paboT
00yYaroLUMUCS.

ITaHHbBIE, TIOyYeHHbIe TIPY TIOMOIIU [M(MPOBLIX AATUUKOB, BHOCATCS B 3/IEKTPOHHBIE TaO/IHUIIBI,
YTO TMO3BOJISIET CTPOUTH rPadMKU 3aBUCUMOCTEH MCC/IelyeMbIX BeJTMUMH Ha 9KpaHe KOMIIbIoTepa.
Ha ocHoBaHMM 3THX rpaUKOB /le/iaTh BBIBOZBI O XapaKTepe 3aBUCMMOCTH BEJIMUMH OT BPEMEHHU
WA Apyrux TmapameTpoB. Ha yrnyOneHHOM ypoBHe IjeiecooOpa3HO o00yuaTb TIPOBOAMTH
amnmpoKCHUMaIIHIO0 BLIOPAHHBIX TOUEK UTOTOBOH rpaduuecKkoit 3aBUCUMOCTBIO.

OTHU HOBbIE BO3MOXXHOCTH TO3BOJISIIOT ABTOMATU3UPOBATh PYTHHHbBIE TIPOLIEAYPhI 3arOTHEHUS
Talb/IM1I, BBITIOJHEHWE OJHOTUITHBIX pacueToB, MOCTpoeHust rpadukoB. Iludposasi dboTrokamepa
no3BosisieT chortorpagupoBath COOPAHHYIO 3KCIIEPUMEHTA/bHYI0 YCTAaHOBKY W TMPHUKPENUTh
¢dororpaduro B 3/1eKTpOHHBIN 0TUeT. TakiM 00pa3oM, OCYILeCTB/SIeTCs Tiepexo/] K 0popMIIeHHIO
3/IEKTPOHHOTO OTY€Ta O TIPOZIEJIAHHOM SKCIIePUMEHTe, TPOEKTHOW WM HCC/Ie[0BaTeIbCKOM
pabore.

B03MO)XXHOCTh MCIO/Ib30BaHUsI BU/I€OHAOJTIOEHUS 3@ TPOLECCOM BBITIOIHEHUS TTPAKTHUeCKUX
paboT oOyyJarolMMKCs U3MeHsIeT TIOAXO0/IbI K OLleHHBaHHIO paboT.

ONeKTPOHHBI OTUeT O TIPOJe/IaHHOW TMpakTUuecKod paboTe MOXKET COMPOBOXKIATHCS
npukpervieHHoW (dortorpadueli, KoTopasi TO3BO/sSIeT OIEHHWBATh IPABWJILHOCTb COOpaHHOU
JKCIIePUMEeHTalIbHOM  YCTaHOBKH, 0ojiee TIO/IHO OTNpeZiesisiTh TOJHOTY U TPaBUWIBHOCTh



TMPO/Ie/IAHHOTO WCCJIe/IOBaHMS, aHa/IM3UPOBaTh JIOCTOBEPHOCTh TIPEe/ICTaB/IEHHBIX
9KCITEPUMEHTA/IbHBIX JIaHHBIX. [IpM OFHOBPEMEHHOM BBITIOJTHEHUW Pa3HbIMU TpyMIaMu
00yyJaroLuxcsi pa3HbIX HCC/Ie0BaTebCKUX paboT 1jesiecoo0pa3HO MCIO/Ib30BaTh BUE03aMKCh
BCero xofia paboT. B 3TOM c/lyuae OLIEHUBAaThbCS MOTYT He TOJIBKO TPEAMETHbIe pe3y/bTaThl,
CBsI3aHHBbIE C TIPOBEIEHWEM KOHKDETHOTO JKCIIEPUMEHTa, HO W KOMMYHUKAaTHBHbIE WU
PEry/lATUBHbIE [I€HCTBUS: TUIAHUPOBaHWE pabOThI, OTC/AEKUBaHWE XOZAa PabOThl, KOPPEKLIUs
riaHa paboThl, KOMMYHHUKAIUs B COBMECTHOW [IeATe/JIbHOCTH, Hajuuue (WId OTCYTCTBUE)
KOH(M/TMKTOB U CMIOCOOBI UX PelleHusl.

Hcrnonb3oBaHue 1r)poBbIX 1ab0paToOpHii CyIleCTBEHHO PAaCIIMpPsieT CIIEKTP BO3MO)KHBIX OTIBITOB
Y MCC/Ie/J0OBaHUM, 0COOEHHO 3TO KacaeTcst M3yueHust OM0IOTHY U XUMUH.

Pacimpenue criekTpa BO3MOYKHOCTeM MOXKHO TMPOWIIHOCTPUPOBATh Ha TpUMepe U3yueHusi
3/IeKTPOMarHUTHOM MHAYKLMU B Kypce ¢u3uku. [1py Ucnonb3oBaHMY CTPEIOUHOTO amrepMeTpa
TPAJUIIMOHHO HAO/IOJAIOT /UL (haKT BO3HUKHOBEHHSI WHYKIIMOHHOTO TOKa B TIPOBOJHUKE U
VM3MeHeHre ero HarpaB/ieHUsI TPU HW3MEHEeHHWH CKOPOCTM BHECEeHMWs MarHuTa WU ero
nosisipHocTU. Vicnonb3oBaHue 1M(POBOro jaTuvka IMO3BOseT MOAYYUTh ocuuinorpammy JC
VMHAYKLUUY, BO3HUKAOIIeld B KaTylllKe, MpU TpojieTe Yepe3 Hee MarHUTa. OTO II0O3BOJISIET
CpaBHUBATh 3HaueHUs MakcuMasbHbIX JC mpu TpojeTe uepe3 KaTylIKy MarHUTa C pa3HbIMU
CKOPOCTSIMU U C Pa3HOW TMOJIIPHOCTbIO, aHa/JM3UPOBAaTh BUJ, TOMyYEHHON 3aBUCUMOCTH,
KOHCTPYUPOBATh KCTIepUMeHTabHbIe 3a/[auk 110 U3yUeHHUI0 3/IeKTPOMarHUTHOM UHYKIUH.

Lludporasi 1abopaTopusi MO3BOJISIET OPraHU30BaTh MPOEKTHYIO U yueOHO-HCC/Ie0BaTebCKYHO
JlesAITeJIbHOCTb 1IKOJIbHUKOB Kak B paMKaX YPOKOB, TaK W BO BHEYDOUHOM [esiTe/lbHOCTH.
Hamuure pa3HOOOpa3HbIX TM(POBBIX JATUMKOB [laeT BO3MOKHOCTh TPOBOJUTH Camble
pa3HooOpa3Hble MCC/e/[0BaHus, OMUpasiCh Ha MHTepechl oOyuaroiuxcs. B kKauecTBe rpumMepa
MOKHO TIDUBECTH WCC/e/JOBaHUSI SKOJOTMUYeCKON HarpaB/eHHOCTH MO0 BbIsSIB/IeHUIO (DaKTOPOB
3arpsi3HeHUs] OKPYJKalolleil cpefibl, U3yUeHUI0 SKOJIOTMUeCKOro COCTOSIHUSI TIOMEL|eHU LIKOJbI,
MOYBBI, BO3/lyXa B HAaCeJIeHHOM IyHKTe U T.1. McciemoBaresibckue paboThl C MCIIO/b30BAHUEM
M(POBBIX AATUMKOB ILiesiecoobpa3Ho Tmpepsarate ydammmcsa 10 - 11 kjaccoB B pamMKax
00s13aTe/IbHOM /11 HUX TIPOEKTHOW JIesITe/IbHOCTH. BBITIOJIHEHHE TaKWUX TPOEKTOB SIBJISETCS
OCHOBaHHEM JJis1 OLIeHKH He TOJIbKO YPOBHSI C()OPMHUPOBAaHHOCTU TpeJMEeTHBIX pe3y/bTaToB, HO
WTOTOBOW OIIEHKH JIOCTVDKEHUsI MeTarnpeJIMeTHBIX pe3y/bTaToB 00yuyeHHs: KOMMYHUKATHBHBIX
(KoTOpBIe OLIEHMBAIOTCS KakK B TIpoljecce TMpoBefieHUsi paboThl, TaKk U B TpoLieCcCe 3allfUThI
MpOeKTa WK UCC/Ie/JOBaHUsI) U Pery/IsITUBHBIX (KOTOPbIe OLIeHUBAKOTCS B MPOLIeCCe BBITIOHEHUS
TPOEKTA).

OcHaileHve  Asisi  W3yuyeHus: (U3UKWA — TPECTaBlIeHO B Buie  00opymoBaHus /ISt
JIEMOHCTPAL[MOHHBIX OIBITOB U 000pynoBaHUs /s 1ab0paTOpHBIX paboOT M yueHWUeCKUX
OTIBITOB, BK/TOYasi OOIIYIO /sl eCTeCTBEHHO-HAyuHOTO LIMK/Ia U(POBYIO 1ab0paTopuIo, a Takke
uudpoByo sabopatopuio 10 (u3MKe (KaK JOTIOTHUTENbHBIA 371eMeHT [is yIiaybieHHOro
n3ydeHust (GU3MKK).

IleMoHCTparioHHOe 000pyZOBaHWe 0oOecrieurBaeT BO3MOXXKHOCTh HaOMHOZeHUst OOJBIIMHCTBA
M3yuaeMbIX SIBJIEHHH, TMPOLECCOB M 3aKOHOB. ODTO BO3MOXXHO TPH ONTHMAaIbHOM COUYETaHWUHU
aHAJIOTOBLIX M I[U(PPOBBIX CPeACTB HaOMIOAEeHHs, aHamM3a u3MepuTenbHON WHpopMarmn. Tak,
HampuMmep, /s Kypca (U3MKH OCHOBHOH IIIKOJBI €CTh BO3MOXKHOCTb JIEMOHCTpALUU
K/IJaCCUYeCKUX JIEMOHCTPALIMOHHBIX 3KCIEPUMEHTOB: TafieHHe Ten B TpyOke HbrOTOHa,
JIEMOHCTpAIUs eHCTBUsI aTMOC(epHOro jaBjieHus, 3akoHa Ilackassi, U3MeHeHUs] o0bema Tej



TIpU HarpeBaHWM (OX/IaXKAEHUM), TIPUTSHKeHUsT MoJieKyn U T.1. Habop mo s/ekTpocTaTtvke Jaet
BO3MOKHOCTh JIeMOHCTpalMA 37IeKTpU3alyyd Tesl, 3aKOHa COXpaHeHWs 3apsifia, JIMHUW
HaMnpsKeHHOCTU 37IeKTPUYECKOTO Mo/ U T.J. U MOXeT HCII0/b30BaThCs Kak 8 Kjacce mpu
M3yUYeHUU 3JIeKTPOMarHUTHBIX sIBJIEHUH, Tak U B 10 Kj1acce Mpy W3y4eHUU 3/1€KTPOCTATHUKU.

[Tpy TIpOBeIEHUM [@MOHCTPAIMOHHBIX OTBITOB JO/DKHBI COOMIOAThCs TpeOOBaHUS K WX
Har/IsiJHOCTHU (sICHasi U TIOHSITHAsl MOCTAaHOBKa OIbITAa), BUAMMOCTH /ISl BCeX yuall[Uxcsl KJjacca
(TIp¥ HA/TMUWK MEeJIKUX JIeTaslel UCIo/h3yeTCs MX yBe/TMueHHOoe n300pakeHre TIpy TOMOIIU Beb-
Kamepbl), SMOLIMOHA/TLHOCTH U, 110 BO3MOXXHOCTH, 3aHUMAaTeTbHOCTH (IeMOHCTPALMOHHBIN OTbIT
JIOJDKeH BbI3bIBaTh MHTEpeC Yy4Yall[uXCsl, CO3/laBaTh MOTHBALMI0O K HW3yUeHHIO TMpeiMeTa) U
ybeauTensHOCTH (TTOKa3bIBaTh TOT 3(PQeKT, Ha IeMOHCTPALUIO KOTOPOTO OH ObI/T HarlpaBJieH).

OpHako peanu3anyisi [esTeTbHOCTHOTO TOAXoAa B oOyueHMM (U3vKe TIepeHOCHT akKLEeHT C
JIEMOHCTPAL[MOHHOTO JKCIIePUMeHTa Ha ydyeHWYeckuid. Harmpumep, 1o MexaHHKe HCC/IefOBaHHe
KWUHEMAaTUYeCKMX  3aKOHOMEDHOCTeH, 3aKOHOB [UHAMUKH, KOJIe0ATe/lIbHbIX  JBWKEHUM
repeHeceHo0 B YUeHUUYeCKHM JKCIIePUMEHT C COOTBETCTBYIOIIMM Habopom obopyzoBanusi. [1pu
W3y4YeHUM 3/1eKTPOJIMHAMUKY j1abopaTopHoe 000pyZOBaHUe TMO3BOJISIET MCC/Ie0BATh He TOJBKO
3aKOHBI TTOCTOSTHHOTO TOKAa, HO C WCII0/Ib30BaHWEM KOMITbIOTEPHOTO ocLusiorpada mo3BosiseT
MIPOHA0/IOAATE U UCCIIeZ0BaTh 3eKTPUYeCKYe 1IN IepeMeHHOT0 TOKa, O/I0K [U0/IOB MO3BOJISIET
WCCJIeIoBaTh BOJITAMITEDHBIE XapaKTePUCTHKU Auoza. [Ipyu u3yuyeHUM OINTHKU jabopaTopHoe
obopyzi0BaHHE T03BOJISIET WM3yUWTh 3aKOHbI F€OMETPUYECKOM ONTHKU (TIpesioM/IeHHe CBeTa B
MONYLWIMHADEe U TIo/lyuyeHHe W300pakeHUsi B JIMH3aX) WM MPOHAO/I0aTh OCHOBHBIE SIBJIEHUS
BOJIHOBOM OMNTUKU (MHTepdepeHLUss U TO/spU3alusi), UCCAefoBaTh JU(pPaKIU0 CBeTa
(andpakimoHHas pelieTKa).

B cooTBeTCcTBUM C TIpeAMeTHbIMU pe3yrbraTraMud oO0yueHusi (u3uke o6opyznoBaHUe st
yueHWYeCKHX OTBITOB 00ecrieurBaeT MpoBeJieHre CIeAYIOLMX TUTIOB paboT, CrpyNmMpOBaHHBIX
T0 BU/laM [lesiTeJIbHOCTH, He3aBUCUMO OT UX TeMaTh4yeCKOW NMPUHA/|Ie)KHOCTH:

1. TIpoBenmeHue TIpSMBIX H3MepeHWN (U3MUECKUX BeMWuYMH (M3MepeHWe Macchl, oObeMa
JKUJIKOCTH, TeMIlepaTypbl >KUAKOCTH, CHW/bI, CWIbl TOKA, HaNpsUKeHWs)) C HCIOIb30BaHUEM
aHaJIOrOBBIX W LIU(POBBIX MPUOOPOB.

2. TlpoBepka 3aJjaHHbIX TIpeAIOJIOKEeHHH (MpsiMble u3MepeHUs (U3NUeCKUX BeIUYUH U
CpaBHeHUe 3aJlJaHHbIX COOTHOIIEHWH MexAy HUMU). Harmpumep: rpoBepka yC/I0OBUM I/1aBaHUS
TeJ, YC/AOBHM paBHOBecHs pblyara U OJIOKOB, 3aKOHOMEPHOCTeH I0C/e/[0BaTe/IbHOTO |
rapas/ie/ibHOro0 COeIMHeHNs IPOBOJHUKOB U T.J.

3. PacueT 1o mony4yeHHbIM pe3y/bTaTaM MpsSMbIX U3MepPeHU 3aBUCUMOT0 OT HUX TapameTpa (B
OCHOBHOMU 1IKO/e) U KocBeHHble M3MepeHusi (B 10 - 11 knaccax). Harpumep: yckopeHue Tena
MPU PaBHOYCKOPEHHOM JIBM)KEHHM, YCKOpeHHe CBOOOJHOTO TMa/leHus, XKeCTKOCTb TPY)KUHBI,
K03(hdULEeHT TPeHUs CKOTbKeHHs], MeXaHruecKasi paboTa ¥ MOIIHOCTb U T.[I.

4. HabmogeHue siBNleHWH U TIOCTaHOBKA OMBITOB (Ha KaueCTBEHHOM YPOBHE) 10 0OHapy)KeHUr0
(akTOpOB, BAMAIOLIMX Ha I[pOTeKaHWe JlaHHbIX sBJAeHUWA. Harpumep: mnpsMonuHeitHOe
pacrnpocTpaHeHHe CBeTa, JUCIepCHsi CBeTa; 3yueHre CBOMCTB U300pakeHus! B IIJIOCKOM 3epKaJie
Y T.IL.

5. VccnenoBaHre 3aBUCUMOCTH OJHOW (DU3MUeCKOM BeJMUYMHBI OT JPYrOoM C TpejcTaBieHueM
pe3y/nbTaToB B BUJe Tpadyka M pacueTa MCKOMOTO rapameTpa. Harpumep: 3aBUCMMOCTU MyTH



PaBHOMEPHO [OBWXXYILETOCd Tejlda OT BPEMEHH [NBW)KEHUSA Tejida; CWU/Ibl TPEHUA CKOJIbXKE€HUA OT
CWJIbl HOPMAJIBHOT'O [aBJ/IEHHS, Kd4eCTBa 06pa6OTKI/I HOBerHOCTEﬁ Te/1 U He3dBUCHMMOCTH CHUJIbI
TPE€HHs OT IUIoagu COIIPUKOCHOBEHUA TeJI; CW/Ibl YIIDYIOCTH OT YAJIMHEHWSA TIPDY>KWHbI;
BLITaJIKI/IBaI-OH_IEI\/’I CUibl OT oObema l'IOl"py?KEHHOﬁ YdaCTH Tejla U OT IUVIOTHOCTH XXUJAKOCTH, ee
He3aBHMCHMMOCTH OT IVIOTHOCTH TeJjid, OT FJ'IY6I/IHI>I, Hd KOTOPYIO IIOIr'PY>KE€HO TeJI0 U T.[.

JlaboparopHoe o06o0pyaoBaHHe 00ecCTieurBaeT CAMOCTOSTeTbHBIA YUeHMUeCKHM SKCIIepPUMEHT,
KOTOPbIN MOKET UMeThb pa3inuHble (JOpMbl: (POHTAIbHBIN KCIIePUMEHT ((PpOHTa/IbHbIE OTbITHI
1 naboparopHbie paboTbl), paboThI MPaKTUKyMa, yueOHO-HUCCIejoBaTelbCKie paboThbl U MPOeKThI
JKCIIePUMEHTa/bHOTO Xapakrtepa. [Ipy 3TOM HOpPMaTHBHO-00s3aTe/TbHBIM BHE 3aBUCHMOCTH OT
ypoBHS wu3ydeHusi ¢u3vku (6a30BbI WaM yriybOreHHbIM) M oOpa3oBaTesibHOM TMPOrpaMMbl
(oCcHOBHasi WU CpefHSs 1IKOJa) sIB/seTCs] (POHTA/IbHBIN 3KCIIepUMeHT. VIMeHHO mocpe/jcTBOM
(pOHTA/NBHOTO 3KCIePUMEHTa [JAOCTUraloTCsl TpeJMeTHble pe3y/bTaTbl SKCIepUMEeHTa/lbHOrO0
XapakTepa, a yualUMHCS OCBaMBAIOTCSI CIIOCOOBI [1eMCTBUIA, COOTBETCTBYIOIIME YKa3aHHBIM
BbILLIE TISITH TUMaM pabot. JTabopaTopHBI MPaKTUKYM LiesiecooOpa3eH TOMbKO TpU yIiy0OieHHOM
YPOBHe M3yueHUs rpejmerTa.

OnTuManbHBIM /ISl JOCTHXKEeHUS 1esiel TpoBefieHus1 (DPOHTANBHOTO 3KCIepUMeHTa SIB/ISIeTCS
Tipe/icTaB/ieHre 1abopaTopHOTo 000PYAOBAHKMSI M MaTeprasioB B BU/le TeMaTH4eCKUX KOMIIEKTOB
10 MeXaHHKe, MOJIeKY/ISIPHOU (hU3MKe, 37IeKTPUUeCTBY U ONTHKe. Vcronb30BaHUe TeMaThdeCKUuX
KOMIUIEKTOB  CMIOCOOCTBYeT (DOPMUPOBAHMIO TAaKOTO Ba)KHEMIIIero yMeHHs, Kak TMozAOop
yualiuMucsi 00OpyZoBaHUSI B COOTBETCTBUM C IIeJIbI0  MCCIe[JOBaHUS W3 M30bITOUHOMU
HOMEHKJ/IaTyPbI MPe/JIOKEHHOTO KOMIIJIEKTa; TI03BOJISIET TIPOBOUTD IKCIIEPUMEHTATbHYI0 PaboTy
Ha J/it00OM 3Tare ypoKa; yMeHbIlaeT TPYAOBbIe 3aTpaThl YUWUTess TIPU TIOATOTOBKE K ypOKaM,
TOCKOIbKY He TpeOyeTcss TIepeKOMIIOHOBKAa 00OpyZi0BaHHWsI B COOTBETCTBUM C 3afiauaMH
KOHKDETHOTO ypOKa.

HpI/I M/IaHWUPDOBAHWH TPAKTUYECKHUX pa60T Ba)KHO MMeThb B BUAY, UTO IIpeAMETHBIE pe3y/IbTdThl
3KCIIepUMEHTA/IBHOT'O XdpadKTe€pa MOIryT OBITH OCBOEHBI TOJILKO Mpy ONTUMAJIbHOM COUYE€TAHHU
KPAdTKOBPEMEHHBIX Q)pOHTaHBHbIX OINIBITOB M OAHOUYACOBBIX J'IaGOpElTOprIX pEl60T.

BakHoe 3HaueHHe uMMeeT TOT (DakKT, UYTO B COCTaB (PpOHTa/NBHOTO O0OOPYZOBaHUS HApsiLy C
aHaJIOrOBbIMU BXOJSAT WU LU(QPOBbIe CpeACcTBa M3MepeHHs. K HUM OTHOCATCS 3/1€KTPOHHBIN
CeKyH/IOMep C [aTYdKaMH, 3/eKTPOHHble BeCbl M [JaTuuku IudpoBoi aboparopun. Takum
obpa3om, Tipu TpoBefieHWH (DPOHTANILHOTO 3KCIIepUMeHTa B OCHOBHOM IIIKOJie YYeHUKHU
3HAKOMSITCS C 37IeKTPOHHBIMH CII0COOaMH M3MepeHUH U BbIYUCTIeHU.

bnok obopynoBaHus it yueHW4ecknx pabor mo ¢usvke copmupoBaH Ha 0Oa3e TepeuHs
obopyzi0BaHUsT [T TIDOBeZleHWss OCHOBHOTO TOCYZJapCTBEHHOTO 9K3aMeHa TI0 (U3HKe.
Wcnonb3oBaHvie TIpUOOPOB W 00OpyZOBaHWS C eJUHBIMH [/Id  BCeX O0O0yJarol[uxcst
XapaKTepUCTUKaMU TI03BOJISIET CTaHZAAPTHU3UPOBATh TIPOLIeAYPbI BBITIOJTHEHUSI
5KCMIEPUMEHTAJTbHBIX 3a/laHMI Ha JK3aMeHe U 00ecrieunTh HaJieXKHYI0 OIIEHKY pe3y/bTaToOB Ha
OCHOBaHWHU 3KCIIEPTHOM MPOBEPKU OTBETOB 00yuaromuxcs. [Ipy 3TOM 0CHOBaHHEM /ISl BBIBOZAA O
MPaBW/ILHOCTH TIPOBE/IEHUs] JIaHHOTO OIbITA SIBJISTFOTCS pPe3y/IbTaThl, MOTyUYeHHbIe YUaliuMUCS
MOCPeJICTBOM TPSIMbIX M3MEPEHUI 3a/laHHbIX (PU3MUECKUX BEJTMUMH.

Ha6op A1 TIpoBeJeHNA OCHOBHOT'O T'OCYyAdpPCTBEHHOI'O0 3K3dMe€HAd obecrieurBaeT p83p86OTKy
HEeCKOJ/IbBKMX OJHOTHITHBIX 3&1,[[&1HHI>1 IMMPpH KUCII0/Ib30BaHWKU OJMHAKOBOI'O o60py,q013aH1/m C pa3HbIMU
XdPAKTepUCTUKaMMU. OTOT noaxon uenecooGpa3Ho HCI0J/Ib30BATL U TIpU  TIPOBEAEHUHN



(poHTaNBHBIX OMBITOB W jabopaTopHbix paboT. Harpumep, mpy mMpoBeJieHUH HCC/e[j0BaHUS
3aBHCUMOCTH CHJIbI TOKa OT HampsDKEHHsI MOXKHO BBIIEJIUTh B KjlacCe TPYIIbI, KOTOpbie OyayT
MPOBO/IUTh JIaHHOE WCC/e/loBaHUe, WCIO/Ib3ys DPe3UCTOPbl C pasHbIM COMPOTUBJIEHUEM, U
namriouky. ITo pe3ysnbrataM MOXXHO CPaBHUTh TOTyYeHHbIE 3aBUCUMOCTH, OOCYIUTh TPAHHULIBI
BbITIOJTHEHUS 3aKoHa OMa /17151 yyacTKa Liery, orpe/ie/IUTh COMPOTUB/IEHUST Pe3UCTOPOB.

CrneflyeT OTMETWUTBb, UTO TIPU TPOBeJeHUH (PPOHTA/ILHBIX OIBITOB W J1abOpaTOpHBIX paboT B
OCHOBHOW TKojie TpeOyeTcsl 3amvch pe3y/bTaTOB BCEX TMPSIMBIX W3MEPEHHH C ydYeToMm
abCoIIOTHOM TMOTPelHOCTH. 37eCh TIpM  MCIO/Ib30BaHUM  TPaZMLIMOHHOTO 000py/0BaHus
(MeH3ypOK, /IWHAMOMETpPOB, TE€PMOMETPOB) U CTDPE/IOYHBIX aMIIepMETPOB U BOJBETMETPOB
abCoJIOTHYIO TIOTPEIHOCTb 1iesiecoobpa3HO CBsi3bIBaTh C LIeHOW JeneHusi mpubopa, a Tpu
nepexoZie K UUGPOBBIM MHCTpyMeHTaM (UMbpoBble BeChl W JATUMKKW) y4YUTh paboTath C
OMUCAHUSMU ITUX TIPUOOPOB, BBI/E/sIs JaHHbIe 06 aOCOMIOTHOM MOTPeITHOCTH, MO0 TIpeiaraTh
3HaueHe TIOTPeLHOCTU B TeKCTe 3aJaHU.

[Ipu npoBefeHVMM UCC/I€[OBaHUSl 3aBUCUMOCTeN OJHOW (U3MUeCcKOl BeIUUMHBI OT JpYyrou
yualiyecst I0/KHbI OCBOMTb MOCTPOEHHE TPAPUKOB C yKa3aHUeM abCO/TIOTHBIX MTOTPELTHOCTEH, a
MpU TIPOBe/leHUM PabOT Ha TIPOBEPKY IPe/IIONIOKeHUM - yMeTb CPaBHUBAThb 3HaueHUs ABYX
MpSIMbIX W3MEPEeHUH C ydeToM abCO/IIOTHOW TMOTPEIIHOCTH (HarpuMep, IyTeM CpaBHEHUs
VHTEPBA/JIOB TOMYYeHHbIX 3HaueHW Ha uuCIoBOM ocu). [IpoBeseHue wu3MepeHuUd U
rccneoBaHuii B Kypce gu3suku 10 - 11 K/1accoB [JOTOMHSIOTCS UCII0/Ib30BaHHEM OTHOCUTETbHBIX
TIOTPEIITHOCTeN, yJallyecs: JO/DKHBI HayUUThCsl PACCUMTHIBATh OTHOCHUTE/IbHBIE TOTPEIHOCTH B
MPOCTENIIINX CTydasiX TIPSIMbIX U3MepeHUI U CpaBHUBATh TOUHOCTb Pa3/IMUHBIX U3MePeHUM.

OOpaijaeM BHUMaHWeE, UYTO OlleHMBaHME 1ab0paTOPHBIX PabOT AO/HKHO 0a3UpoOBaThCsl, Kak U B
KPUTEPUSIX OIIEHWBAHUS JKCIIePUMEHTa/MbHbIX 3afanuii KMUM OI'D, He Ha MpPaBWILHOCTH
othopmieHus: oTueta o paboTe, a Ha TIPABUILHOCTH JIEMCTBHM 10 COOPY YCTaHOBKH, TIPOBE/IEHHUIO
OTBITOB, CHSITHIO TIOKa3aHW TIPUOOPOB.

OcHaleHve [yl W3y4yeHUs] OWMOJIOTMM TIPEACTaB/IeHO KOMILJIEKTaMH /IeMOHCTPALIMOHHBIX
BJIA)KHBIX TIperapaToB, repbapreB W KOJUIEKLIUM MO pa3HbIM TeMaM Kypca OHOIorvd, a Takke
udpoBoii abopatopueii /s TIPOBeAeHUsT MpakTHUecKux pabor. Kpome Toro, mpu m3yueHun
OuosoruM MOXKeT MCIT0/b30BaTh LMpoBasi labopaTopust 1o O6uosoruu (Kak [JOTO/THUTeTbHbBIN
3/IEMEeHT ZJ1s1 yIIyO/IeHHOTO U3yueHust Kypca).

B yueGHOM miporiecce yuaijuecs JO/DKHBI MOTYYATh BO3MOXXHOCTb UYBCTBEHHOTO BOCITPUSITHS
M3yuaembIX siBjieHUA U 00bekToB. OfIHAaKO M3yudaeMmble SIBJIeHUSI U OObeKThl He BCerja MOryT
OBITH HErOCpe/ICTBEHHO BOCTIPOM3Be/IeHbl WM TI0Ka3aHbl B y4eOHOM MomelieHnd. B 3Tom
ciyyae yuyebHoe obOopyzoBaHMe [aeT BO3MOXXHOCTb HMX BOCIIPOM3BECTH ONOCPe/i0BaHO, yepes
KOJIJIEKLIMIO, repOapHBIi JIMCT, MUKPOTIpeTiapart, Mo/ie/ib, BUieopparMeHT U T.11.

BrnaxkHble mperapaTbl Tpe/CTaB/sIOT co0OOW HaTypaibHble OOBEKThI, CMOHTHMPOBAaHHbIE Ha
CTEeK/ITHHOM TJIACTHHKE U OIyILeHHbIe B CTeKJITHHBIM LIWIUH/P C KOHCEPBUPYIOLLeH XKUJKOCTHIO,
mibo TipesicTaB/ieHHbIe B M/1aCTHUKe. 37leCh MPe//IaratoTCsi TOTabHbIe Mpernaparsbl, 03BOJISIOIe
M3y4aTh BHEIIIHee CTPOeHHe OpraHu3Ma WK ero 4acTH, (Harpumep: "KopeHb 6000BOro pacteHust
¢ knybenbkamu'', "T'agroka"); aHaTOMWYecKHe TMperiaparthl, TpeJHa3HAYeHHbIe [Jis WU3yUeHUst
BHYTPDEHHero CTPOEHHMs OpraHusMa WM ero opraHoB (Harmpumep: "BHyTpeHHee cTpoeHue
narymwky", "BHyTpeHHee cTpoeHWe MTHUIB"); OWOMOTMYeCcKWe TIperaparhl, /aroliue
Tpe/iCTaB/ieHde O CTafusiX Pa3BUTHS OpraHvM3Ma (Harmpumep: "Pa3BuThe KOCTHUCTOU pbIOBI",



"Pa3BuTthe Kypulbl"). BrakHble Tiperaparbl MCHOMb3YIOTCS KakK pa3faToyHbli MaTepuan B
rpoLjecce JAeMOHCTpaLMy TPyA M3YYEeHWW HOBOIO Marepuasjia WM B TMPOLieCcCe BbIMOTHEHUS
MPAaKTUYeCKUX 3aflaHrH, pa3paboTaHHBIX Ha UX OCHOBE.

T'epbapu - cobpaHue MpeCcCOBaHHBIX, 3aCyIIIEHHBIX PACTEHUH WA UX YacTel MOMOTaroT U3yvaTh
pacTeHWe B KaOWHeTe M y3HaBaTb €ro B TIPUPOjie, a Tepbapu3anus - Haubosee MPOCTOl Criocob
COXpaHEeHUsI paCTeHUH U WX YacTel B TeUeHHe JI/TUTeIbHOTO BpeMeHH. B mepeuHe mpe/jiaraeTcs
cucTeMaThyeckuit repbapuii (Harpumep, "OCHOBHBIE TPYIITBI pacTeHUH') 1 repbapwHii 1o o01ei
Ouonoruu (KOTOpBIN MO3BOJISIET TIPOW/UTFOCTPUPOBATh M3MEHUMBOCTh, MCKYCCTBEHHBINA OTOOD,
CUCTeMaTHUeCKue KaTeropu ¥ BHI0O0Opa3oBaHWe, [WBEPreHUUss ¥  KOHBEpPreHLus,
TOMOJIOTMYHbIE Y aHAJIOTMYHbIE OpraHbl, PyAUMeHTapHble OpraHbl, apoMop(03, U1u0aAaTalusl
(eHOTHIT ¥ TeHOTHII, TOJIMIUIOUANS, OTJa/eHHass TUOpUAU3aLis, B3aUMO/eMCTBUEe PaCTeHUH C
abuoTHuecKUMU (aKTopamMu Cpe/ibl, B3aMMOJEUCTBHE DPAaCTeHUH C OUOTHUECKUM (haKTopamu
cpenpl). [epbapHbIli MaTepran WCIOMB3YIOT KaK Pa3fiaTOuHBI Marepuan [jis [eMOHCTPALUH
M3y4yaeMbIX OOBEKTOB, [/l BBHIMOJHEHUS TIPAKTUYECKUX 3a/laHW TIPU 3aKperyieHHd Martepuasia
WM TUarHOCTUKY yueOHBIX Pe3y/bTaToB.

Takke TIpeACTaB/IeHbl KOIEKIMM - HaboOpbl TIPeMETOB WM BeIeCTB, MOJ0OpaHHBIX TI0
oripeZie/ieHHbIM TpH3HaKaM. OOBEKTaMHM WX MOTYT OBbITb pacIipaBleHHble W 3aCylIeHHbIe
HaceKoMble, pakooOpa3Hbie, PAKOBUHBI MOJUTFOCKOB, OT/le/IbHble YaCTH CKe/eTOB >KUBOTHBIX. B
KOJIJIEKLIUSIX COUYeTaloT HaTypaibHble OOBEKTHI C MX W300pa’keHHeM B BH/je PUCYHKOB WJIH
Mynspkeld - umutauuid. [lpeasiokeHHble B TiepeyHe MopdosiorhYecKrde KOJIEKLUU [JJatoT
rpeJiCTaB/ieHle O BHEIIHEM CTPOEHWM OpraHoB WIM WX 4YacTed, IO3BOJISIIOT IPOBOJAWTH
cpaBHeHUsS] O0OBEKTOB, BBIACHATH WX OOMMe uepThl YW YepPThl pa3/iuuvsi (Hampumep:
"TIpencTaBUTENT OTPSIOB HAaCeKOMBIX"' W [p.); 00Ie0noornueckrie KOIIEKLMU TI03BOJISIOT
BBISICHSITb B3aUMOCBSI3M B OpraHMYeckOM MHpe, pacCMaTpuBaTb pa3BUTHE OPraHM3MOB,
MPOC/Ie)KMBaTh  001[ebroIornueckie 3akKOHOMepPHOCTH (Hampumep: "TIpumepbl 3alIUTHBIX
nipucrocobseHnii y HacekoMmbix'"). Kosnekiyu, Kak ¥ repOapuu, UCTIONB3YIOT KaK pa3aTOuHbINA
Marepuas /s [eMOHCTPALUK U3yuaeMbIX OOBEeKTOB, /sl BBITIOTHEHUS MTPAKTHUECKUX 3aJlaHUM
TMIpY 3aKpeTvieHU MaTepuasia Wik MarHoCTUKY YueOHBIX pe3y/IbTaToB.

O3HaKOMJIEHWE YUalllMXCsi C MHUKPOCKOIMYECKHUM CTPOEHMEM >KHUBBIX OPraHW3MOB - OfIHA W3
IJIaBHEWIINX 3a[jau HayKH, TO3BOJISIOIIMX TIOABECTH IIKOJTBHUKOB K TIOHUMAHHUIO eJUHCTBA
opraHuyeckoro mwupa. [is TipoBefieHUs1 JlabopaTopHbIX paboT B 1M(pPOBYIO J1abopaTopuio
BKJIFOUEH MUKDOCKOTI, a B KOMITJIEKTe TOCYZAbI U 000pynoBaHUs 00Iero Ha3HaueHUs UMEHTCs
HeoOX0ZMMOe OCHaILleHHe /7St TPOBeZieHusT 1TabopaTOpHBIX paboT.

Ludposass nmabopatopusi BKIOUaeT HaOOp /i W3TOTOBIEHHWS MHKporipernaparoB. CBexkue
riperiapaTbl M3rOTaBAUBAIOT [I/Is1 HEMe/JIEHHOTO paccCMOTpeHusi. K HUM OTHOCSTCSI )KUAKOCTHbIE
(0OBEKTBI OOBIUHO TIOMEL[AFOTCS B BOAY, a TperapaThl COXPAHSIOTCS B TeueHHe HeCKOIbKUX
[IHel), cyxue (HarmpyMep, 4acTUlly NTUYbEro repa, MpoCTO MOA0XKUTh Ha MpeJMeTHOe CTEK/IO U
MHKDOCKOITMPOBATh), JKMBbIe Tperaparbl (Ma3Ky - Karld >KUJKOCTH, Haripumep KpOBHU) U
BUTa/IbHBIE TIperaparbl (KOTOpble WCIIOMB3YIOTCS AJii W3yueHUs MasloKIeTOUHbIX OOBeKTOB
(TpocTeMInX, KOJIOHWM BOZOPOC/ei), i HabmopeHusi ABWKeHUs (Tydenbkd, ameObi).
[IpurotoBsieHe MUKpOITIperapara BbIpaOaTbIBaeT Y yualllerocsi HaBbIKM CAaMOCTOSITeTbHOMN
paboThI, aKTUBU3UPYET UX TI03HABATE/IbHYIO ZIeITeTbHOCTh U 3HAKOMHUT C TEXHUKON M METOIUKOM
Hay4yHOro WcciaenoBaHusi. B 1pudpoByto abopatopuio BK/IOYEH Takke U Habop
MHKPOIIpernaparoB, KOTOPbIY CO/IeP>KUT MOCTOsIHHBIE MperapaThl, J0Jroe BpeMsi COXpaHsHIIUecs



B IIpUIroAHOM [J11 MUKPOCKOITMPOBAHHSA BHU/IE.

CnenyeT OTMETUTb, 4YTO Hapsily C WCIO/Jb30BaHWEM TIepeurc/ieHHOrO Bhblllle y4yeOHOro
000pyZ0OBaHKST BXKHYIO PO/b B M3yueHWH OMOJIOTMM WIPArOT TIPUPOAHBIE OOBEKTHI, TaK KaK B
OONBIIMHCTBE C/y4YaeB TOJMBKO OHH MOTYT 00ecreunTb Haubo/bIlyH0 KOHKPETHOCTb U TIOJTHOTY
3HAHWM YYalUXCs, TIOMOTalT (POPMHUPOBAHUIO Y HUX TPaBWIBHBIX Ouomornyeckux 3HaHuil. K
TaKUM JKUBbIM OOBbEeKTaM OTHOCSIT pacTeHusi, >XUBOTHbIE JKMBOTO YrOJIKa, aKBapuyMa,
TeppapuyMa. O (eKTUBHBIM CPeJCTBOM 3HAKOMCTBA C TIPUPOJHBIMUA OOBEKTaMH SIBIISIOTCS
JKCKypcuM B Ouonordyeckue U KpaeBejueckue My3eu, OoTaHWuecKue cafibl, 300MapKd U
OKpY>KaloIIlye 1IKOJ/Ty eCTeCTBEeHHbIe Y UCKYCCTBEHHbIe TIPUPO/HbIe COO0IIeCTBa.

TpasviMoHHBIe OMOIOTHYECKHe MY/ISDKA M MOJIe/Ii B HacTosillee BPeMsl YCITeITHO 3aMeHsTIOTCS
MbpoBbIMU 00pa30BaTe/lbHBIMKM peCypcaMu: BUzieodparMeHTaMH, aHUMalyel, BUPTyalbHbIMU
naboparopusivu. 1{ucdpoBbie oOpa3oBaTe/ibHbIe PeCypChl He MOTYT CTaTh IMOJTHOLIEHHOMW 3aMeHOMN
peasibHbIX TPUPOJHBIX OObEKTOB, HO /IalOT BO3MOXXHOCTH TIO3HAKOMHUTBCS C OoJiee IMIMPOKUM
KPYroM 00BeKTOB, CO3/Iat0T MPeATIOCHIIKY /IJIsi MHTeHCU(UKaly 06pa3oBaTe/ibHOTO TpoLiecca 1
o0ecrieunBalOT  He3aMe[IUTe/bHYI0 O0OpaTHYH CBfi3b, KOMITBIOTEDHYIO  BH3ya/In3aljlio
vHbOpPMaLIMK, aBTOMATH3alMI0 yTpaB/ieHUs yueOHOW JesTellbHOCThIO U KOHTPOJbL ee
pe3y/bTaToB.

OcHaleHue [ W3yueHHs] XMMHHM TIPe/ICTaB/IeHO B BHZE [1€MOHCTPALMOHHOTO 000pY/I0BaHUs,
KOMIUIEKTa XUMUUECKHUX DeakTMBOB C HeoOXoquMbIM 0b6opynoBaHHeM u3 0OIero KOMILIeKTa
MoCyZibl ¥ 000pYy0BaHUs /ISl yUeHWYeCKHUX OTBITOB U KOMIUIEKTa KosineKuuii. Kpome Toro, ripu
W3yueHUM XUMHUM MCIO/b3yeTcsi 0OIiast /[as eCTeCTBeHHO-HayuHOro LMK/Ia IUdpoBas
naboparopusi, a Takke LKPoBast 1abopaTopusi MO0 XUMUU (KakK JOTIOHUTENbHBINA 7eMeHT st
yry6/1IeHHOTO U3yUeHUs] XUMUH).

ITeMOHCTpAIMOHHBIN KCTIEPUMEHT SIB/IIETCS BaXXKHOM YACTbIO OOyUeHUs] XMMUHU. 3[1eCh Ba)KHO
TTIOMHUTD, UTO TIPH €ro IpoBeJieHNH 00s13aTeTbHO J0/KHBI ObITh COOMIOeHBI BCe HEOOXOANMbIe
STarbl:

MOCTaBKa 1[eJI1 SKCIIePUMEHTa,

orvcaHue HeoOX0IUMOTO /IJisl €T0 BBITIOJTHEHHsI 000PYJ0BaHUS U PeaKTHUBOB,

TJIaHUPOBaHUe TOpsi/iKa NPOBeJleH s,

OMMCaHNe UCXOAHBIX BelleCTs,

MPOrHO3UPOBaHUE OXKU/JaeMbIX B PeaKLIMOHHOW CMeCH M3MeHeHU U pe3y/ibTaToB SKCIIepUMEeHTa,
OMKCaHKe M3MEeHEeHUH, MPOU30LIe/IIINX C BellleCTBaMU,

(hopMyTMpOBKa BbIBO/IOB U3 9KCIIEPUMEHTA,

CO3/laHre PUCYHKA SKCIIePUMEHTa/IbHOU YCTaHOBKM U COCTaB/IeHWe ypaBHEHHS PeakLui.

B mpotiiecce mnpoBefieHUs1 [€MOHCTpPALUiA, ydall[iecsi OCBaUBAlOT 3Tarlbl MPOBE/EHHsI OMbITa,
nostoMy Haubosiee 3G deKTUBHBIM SBJSIETCS He TIPOCTOe OIMCaHWe OfbITa yuuTeseM, a
WCTIOTb30BaHWe 3BPUCTHUECKOW Oecenpl. TIpy peanm3ani Takoro CIlieHapusl Jake He OueHb
C/IOKHBIM OMNBIT 3aHWMaeT JOBOJIbHO MHOIO BpEMEHH, HO C/e/JoBaHWe eMy [03BOJsieT
obecrieunTh TMOHWMaHWe O00yUaroIUMHUCS TIPUEMOB HAyYHOTO TO3HAHWS W KCIIO/b30BaHHE WX



y)Ke B CaMOCTOATeNIbHOW [IesiTe/IbHOCTM B TIpOLlecCe yYeHWUYeCcKoro »sKcrepuMmeHTta. Ha
Haya/IbHOM 3Tarie u3yueHust XuMuu (B 8 - 9 Kjiaccax) UMEHHO TaKOW TMO/X0/ MO3BOJIsieT JOCTUYb
MaKCUMasbHOU 3((PeKTUBHOCTH OT MpOBeZieHHs 1ab0paTOPHBIX M TIPAKTHUeCKUX PaboT, a Takke
chopMHpOBaTh Y yualuxcsi OTBeTCTBEHHOE OTHOIIIeHHE K SKCTIePUMEHTY.

[lpu oljeHVMBaHWM Y4YeHHUECKHX MPAaKTHUeCKUX paboT 1ieslecoo00pa3HO YUWTHIBATh TIOXOABI,
WCIIOJIb3yIOIMe B SK3aMeHAal|MOHHBIX Marepuanax. Tak, B HacTosilee BpeMs IIpejjaraeTcs
JKCIIepUMeHTa/NbHOe — 3aflaHue, TpeAyCMaTpuBapolee BbIOOp [JBYyX BeIIeCTB U3 IISTH
NpeJ/IOKeHHbIX W TIpOBeJileHWe C HHMMH peaklui, OTpaKalol[uX XUMHUYeCcKue CBOWCTBa
yKa3aHHOI0 B YC/I0BUM 3aJaHus BeljecTBa. OrjeHWBaHUe W/leT Ha OCHOBAHMU OTYeTa yUeHHKa O
ripoziesiaHHON paboTe (ypaBHeHHs peakLivii, BEIBOZbLI O HAaO/HOIeHUSIX) U Ha OCHOBAaHUM TIPSIMOTO
HaOsrozieHNs 3a IeHCTBUSIMM yUeHHKa 110 TIPOBE/IEHHI0 OMbITOB. [Ipy 3TOM BBIAEMSIOTCS STarlbI
oTOopa BellleCcTB ¥ CMeIIMBaHus BelLleCTB B COOTBETCTBUH C MyHKTaMH MHCTPYKLMU K pabore.

BakHelIMM HarpaB/ieHHeM Kak JeMOHCTPALMOHHOTO, TaK W YUEHHUeCKOrO SKCIIepUMeHTa
JIOJDKHO CTaThb WCIIO/b30BaHWe IM(ppoBoOl Jlabopatopuu, KOTOpasi TO3BOJISIET OpPraHW30BaTh
XUMUYECKUHM HSKCTIEPUMEHT Ha TIPUHIMITHAAIBHO HOBOM YDOBHE, TIEPEHTH OT KaueCTBEHHOM
OLIeHKM HaOJTF0/JaeMbIX SIBJIEHWM K CUCTEMHOMY aHa/M3y KOJIMUEeCTBEHHBIX XapaKTepUCTHK. [1pu
pabore c gaTuuMkamu 1UdPOBOM yabopaTopyy 00ecrieurBaeTCsl aBTOMAaTHU3UPOBAHHBIA COOP U
00paboTKa JJaHHBIX, X0/ SKCIIEPUMEHTA MOXKeT 0TOOpaXKaThCsl B BU/le IPaMKOB WU MOKa3aHUM
npubOpPOB, a pe3y/bTaThl 3KCIIEPUMEHTOB MOTYT COXPAHSATHCS ZJUTe/NbHOe Bpems. Haubonee
aKTyaJIbHbIM /ISl XUMHUU SIBJISIETCS TI€PEXOfl K KOJMUECTBEHHBIM XapaKTePUCTHUKAM, KOTODBIM
MOXXHO TPOW/UTIOCTPUPOBATh CAEAYIOUMMUA TIPUMEpaMHU: M3y4yeHHe CTPOEHUsSl TIaMeHH,
oripezsieiene pH B pa3HbIX Cpeax, OIpeZe/ieHHe CKOPOCTH peakIUd, W3y4YeHUe BIIUSHUS
KOHI[€HTPAIUK U TEMIIEPATypPbl Ha CKOPOCTh PEaKIIHH.

LlndpoBass nabopatopusi TO3BOMISIET peand30BaTh MEXKIIPeJIMETHbIe CBS3U C JIDYTHMH
rpeJMeTaMy eCTeCTBeHHO-HAayYHOrO LMKJIa, TIOCKO/IBKY [JiaeT BO3MOXXHOCTb BBIMOJIHATh
VMHTerprpOBaHHbIe yueOHbIe MCC/IeZJ0BaHMs 110 eCTeCTBEHHBIM HayKaM, MPUMEHSITh ¥ 0CBauBaTh
3/1eMeHTbI CTaTUCTUKU ¥ UHPOPMALIMOHHbIE TeXHOJIOTHH.

Ilpunoowcenue N 6

K Memoouueckum pekomeHOayusim

ITPUMEPHBII ITEPEUYEHb OBOPY/IOBAHUS,
PACXO/THBIX MATEPUAJIOB, CPE/ICTB OBYUEHUS
1 BOCIIMTAHHSA 151 CO3JAHINSI 1 OBECITEUEHUS
GYHKIIMOHNPOBAHUSA ITEHTPOB OBPA3OBAHISA
ECTECTBEHHO-HAYYHOU Y TEXHOJ/IOTTYECKOM
HATIPAB/IEHHOCTEMH "TOUKA POCTA" B
OBIIIEOBPA30OBATEJ/IbHBIX OPTAHU3AIIUAX,
PACITO/IOKEHHBIX B CEJTIbCKOM MECTHOCTHU U



MAJIBIX 'OPOOAX

Tabauya N 1
CTAHJAPTHBIN KOMIUIEKT
Haumenosanue Kparkue KomuecTtBo KomuecTtBo
o6opyzoBaHust TIpUMepHbIe eIMHUL] JJ1s1 eIMHUL] JJ1s1
TexXHUUecKre |obmieobpa3oBaresjobieobpa3oBaresn
XapaKTepUCTUKU BHBIX BHBIX
OpraHu3aluy, He | OpraHu3aLui,
SIBJISTFOILIAXCST SIBJISTFOILIAXCST
MaJIOKOMI1/IEKTHbI | Ma/I0KOMIT/IEKTHBI
MH, e]]. U3M. MU, eJl. U3M.

E.cTecTBeHHO-Hay4yHasl HarpaB/1eHHOCTh

1

O611ee obopyzoBanue (hr3nka, XuMusi, OUOIOTHs)

1.1.

Lludposas
maboparopusi

yueHHuecKast
(bu3uka, xumusl,
Ouosorus)

Lludposoii
naTumK
5/1eKTPONPOBO/HO
CTH

Lludposoii
natuvk pH
Lludposoii
naTumK
[0/I0KEeHUST
[{udposoit
naTumK
TeMIiepaTyphbl
Lludposoii
naTumK
abCOMOTHOTO
aB/IeHus
Lludposoii
ociuiorpaduye
CKUU 1aTYMK
Becbl
5/IEKTPOHHBIE
yuebHbIe 200 T
MUKpOCKOIT:
1[1(pOBOM WU
ONTUYeCKUM C
YBETUUEHUEM OT

80 X

3 IIT.

2 MIT.




Habop st
M3TOTOBJIEHUSI
MHUKDOTIPeTiapaToB
MuUKpoTpernaparsl
(Habop)
CoevHUTETbHbIE
MpOBO/a,
MpOrpaMMHOE
o0Oecrieuenue,
MeTOAMYeCKHe
yKa3aHUs
KOMILJIEKT
COTTYTCTBYOIMX
3/IEMEHTOB [IJIs1
OTTBITOB 10
MeXaHHKe
KOMIT/TEKT

COTTY TCTBYHOLIIX
DJIEMEHTOB [IJIs1
OTTBITOB TIO
MOJIEKY/IIPHOM
(busuke
KOMIT/TEKT

COTTY TCTBYHOLIIMX
DJIEMEHTOB [IJIs1
OTIBITOB TIO
HJIEKTPOTUHAMUKE
KOMILJIEKT
COTTYTCTBYOITMX
3/IEMEHTOB [IJIs1
OTTBITOB 10
OTITHKE

1.2.

Komruiekr
MOCY/IbI U
00opy0BaHMS
17151 y4eHUue CKUX
ornbITOB ((hr3uKa,
XUMWUS,
Ouosorus).

[[ITaTuB
mabopaTopHbIi
XUMHYe CKUI
Habop uvariek
[leTpu

Habop
IHCTPYMEHTOB
MperapoBabHbIX
JToxkka J1y1st
CKUATaHUS
BellleCcTB
Crynka

chapdopogas c

1€ CTUKOM

3 MIT.

2 IIT.




Habop 6aHOK 15t
XpaHeHus1
TBEp/IbIX
peakTuBoB (30 -
50 M)

Habop CcK/IsTHOK
(pakoHOB) A5t
XpaHeHus1
PacTBOPOB
[peakTHUBOB
Habop nprubopok
(T1X-14, I1X-16)
[Tpubop st
MO/TyueHusI Ta30B
CnupToBKa
['oprouee f1st
CITUPTOBOK
dunbTpoBanbHas
Oymara (50 mt.)
Konba

KOHUUe CKasl
[Tasouka
CTeK/IsIHHas (C
Pe3MHOBBIM
HaKOHEUHUKOM)
Uarieuka ajist
BbITIapUBAHUS
(BbIMapUTeIbHAs
yareyka)
MepHbiii
LIATUH]ID
(M/1aCTUKOBBIH)
Boponka
CTeK/IsTHHas
(manas)

CrakaH
cTek/istHHbIN (100
MLT)
['a300TBO/THAs
TpyOKa

bIOJIOI' A

Kommnekt
BIa)KHbBIX
[perapaTroB
1eMOHCTPALMOHH
bII

Ha3HaueHue:
IeMOHCTpaI[MOHH
oe,

MaTepHa

KOHTeliHepa:

1 1oT.

1 1oT.




[/1aCTHK,
repMeTUYHasi
KpBIIIKa:
Ha/muue,
KperuieHue
DKCIIOHATa:
Ha/uue,
KOHCepBUpYOLLjee
BelLeCTBO:
Ha/muue,
HaK/IenKa C
HavMeHOBaHHeM:
Ha/uue.

He MeHee 10
[periaparos 13
MpUBeZIeHHOrO
HIDKe CITUCKA:
Ba>xHbIN
rperiapar
"be33ybka"
Bra>kHbIi
rperiapar
"T'agroka"
Bia>xHbIN
rperiapar
"BHyTpeHHee
CTpOeHue
OpIOXOHOTOTO
MOJIJTFOCKA"
Bia>xHbIN
rperiapar
"BHyTpeHHee
CTpOeHUe KpbIChI"
Bia>xHbIN
rperiapar
"BHyTpeHHee
CTpOeHue
IATYILKA"
Bra>kHbIi
rperiapar
"BayTpeHHee
CTpOeHHe NTULIbI"
Bra>kHbIi
rperiapar
"BayTpeHHee
cTpoeHue peIObI"




B1ayKHBIN
rpernapar
"Kapacnp"
Bna>kKHbIN
rperapar
"KopeHb
6060BOr0O
pacTeHusi C
K/TyOeHbKaMuy'"
Bna>kKHbIN
rperapar
"KpepeTka"
B1ayKHBIN
rpernapar
"Hepeupga"
Bna>kKHbIN
rperapar
"Pa3BuTHe
KOCTHCTOMN PBIOBI"
Bna>kKHbIN
rperapar
"Pa3BuTHe
KypHLIbI"
Bna>kKHbIN
rperapar
"Cuudomenysa"
B1ayKHBIN
rpernapar
"Tputon"
Bna>kKHbIN
rperapar
"Uepenaxa
6onoTHas"
Bna>kKHbIH
rpemnapar "Yx"
Bna>kKHbIN
rperapar
"HAiepuna”

2.2.

Kommnekt
repbaprieB
IeMOHCTpaIOHH
bIN

Hasnauenue:
TeMOHCTpAIMOHH
oe,

OCHOBA J1IsI
KperyIeHusI:
repOapHbIi JIUCT,
CITHCOK

DKCITOHATOB:

1 1oT.

1 1oT.




Ha/ume
He MeHee 8
repbapueB 13
MpUBeZIeHHOrO
HIDKe CITUCKA:
HasHauenue:
1eMOHCTPALJMOHH
oe,

OCHOBA /151
KperjIeHusI:
repOapHbIi JIACT,
CITMCOK
9KCIIOHATOB:
Ha/Muue

He MeHee 8
repbapueB U3
[pUBEJEeHHOTO
HYDKe CIIMCKa:
[epbapmii
"[lepeBbs U
KyCTapHUKU"
['epOapuii

" Iukopacry1iue
pacTeHus"
[epbapmi
"KopmoBekie
pacTeHus"
[epOapuii
"KynerypHble
pacteHus"
[epbapmii
"JlekapCTBeHHbIE
pacTeHus"
['epOapuii
"Mes0HOCHBIE
pacTeHus"
[epbapmii
"Mopdonorus
pacteHui"
['epOapuii
"OCHOBHBIE
[PYIIIIbI
pacteHui"
[epOapuii
"PactuTesnbHble
coobiectsa”




[epbapmi
"Ce/lbCKOXO035UCT
BeHHbIE
[pacTeHus"
[epbapmii

" noBuThIe
pacTeHus"
[epOapuii K Kypcy
OCHOB 110 0011]e#t
Guonoruu

2.3.

Komruiekr
KOJI/TeK LA
[1eMOHCTpALIMOHH
bIii (TI0 pa3HbIM
TemMaM Kypca
Brosorun)

HasHaueHnue:
1eMOHCTPALMOHH
oe,

OCHOBA [1J151
KperuvieHus:
Ha/Muue,
HaKJIeUKU C
HavMeHOBaHUEM:
Ha/une

He MeHee 10
KOJJTEKLIAW U3
MpYBeeHHOr0
HIDKe CIIMCKA:
Konnekuus
"T'oniocemeHHbIe
pacTeHus"
Konnekiys
"Oburarenu
MOPCKOTO iHa"
Konnekuus
"[lIaneoHTON0THUE
ckast"
Konnekiys
"[IpencraBurenu
OTPSAZI0B
HaCeKOMbIX"
KOJINUeCTBO
HaCeKOMBbIX: He
MeHee 4
Konnekuus
"[Iprmepsl
3aLLUTHBIX
rpucrocobeHui
y HaCeKOMbIX "
Konnekiys

"TIpucnocobuTen

1 1oT.

1 1oT.




bHbIE U3MEHEHUSs
B KOHEYHOCTSIX
HaCEeKOMBIX "
Kosiekiys
"Pa3Butue
HaCEeKOMBIX C
HETIOTHBIM
rpeppaieHemMm"
Kosiekiys
"Pa3zButue
HAaCEKOMBIX C
MOTHBIM
rpespaieHuem"
Kosiekiys
"Pa3Butue
TIIeHULIBI"
Kosiekiys
"Pa3zButue
0abouku"
Kosiekiys
"PakoBUHBI
MOJIJTHOCKOB"
Kosiekuys
"CemelicTBa
6abouek"
Kosiekiys
"CemelicTBa
PKYKOB"
Kosiekiys
"CemMeHa 1
oAb
Kosiekiys
"®opma
COXPaHHOCTH
MCKOTIaeMbIX
pacTeHul 1
PKHUBOTHBIX "
HabGop
[Ma/1IeOHTOI0TUYEC
KX HaXOJI0OK
"IIpoucxoxzaeHue
uesioBeKa"
KO/TAU€eCTBO
MoJiesieit: He

MeHee 14

XNUMUA




3.1.

/leMOHCTpaLMOHH
oe 0bopyz0BaHKe

Cocras
KOMIL/IeKTa:
Ctomvk
MO/IbeMHBIH
HasHnaueHnue:
cOOpKa yueOHbIX
YCTaHOBOK,
pa3mep
CTOJIELLIHULIbL: He
MeHee 200 * 200
MM, TIJIaBHBIN
Mo/’beM C
[OMOII[bIO BUHTA:
HaMuue
[[ITatnB
1eMOHCTPALIMOHH
bIli XUMUUeCKUM:
HasHaueHue:
[nemMoHCTparus
MprOOpPOB U
YCTaHOBOK,
0110pa, CTeP>KHU,
1anku, MyQTbl,
KOJIblIa: Ha/lhnuue,
BO3MO>KHOCTh
3aKperieHUst
5/IeMeHTOB Ha
DEENIEIE ()7
BbICOTE: Ha/IUuue
Anmapar /st
[poBeieHNsT
XUMHYe CKUX
peaxLii:
HasHaueHue:
[nemMoHCTparus
XUMHYe CKUX
peaxiui,
MOT/IOTUTE/b
[apoB 1 ra30B:
Hamuue,
MarepHras KoJObl:
CTEKJIO

Habop st
3/1eKTPO/IU3a
IeMOHCTpAaI[MOHH

biii: HazHaueHue:

1 1oT.

1 1oT.




13yueHre 3aKOHOB
3JIEKTPOJTN3a,
cOOpKa Mojiesiu
AKKyMYJISITODA,
eMKOCTb:
Ha/nyue,
5JIEKTPO/IBI:
Ha/nyne
Komruiekr
MEePHBIX KOJIO
Masioro obbema:
HazHaueHue:
IeMOHCTpaIOHH
bie OTIBITHI,
00BeM Korh: oT
100 mn1 mo 2000
MU,

KOTM4YeCTBO KoJi0:
He MeHee 10 IT.,
MaTepHas KoJio:
CTEKJIO

Hab6op ¢iakoHOB
(250 - 300 mn gnst
XpaHeHUsI
pPacTBOPOB
DEeaKTUBOB).
HasHnaueHnue:
XxpaHeHUe
pPacTBOPOB
peaKkTHBOB,
KO/TUECTBO
(b/1akoHOB: He
MeHee 10 T,
MaTrepuan
(h71akOHOB: CTEKJIO
npobka: Haluune
[Tpubop st
OTIBITOB 110 XUMUU
C 27IeKTpUYUEe CKUM
TOKOM
(s1abopaTopHbIiA)
[Tpubop s
M/UTFOCTPAl[UH
3aKOHa
COXpaHeHust
MacChl BEII[eCTB:




cocyq,
UlaH10/TbTa:

Ha/uue,
Mpo0OKa: Ha/nuue,
T TIprbopa:
1eMOHCTPALMOHH
b

[lenuTenbHas
BOPOHKa:
HazHaueHue:
pasziesieHre 1By X
PKUJIKOCTEM 110
[/IOTHOCTH,
Marepual
BOPOHKU: CTEKJIO
YcTaHOBKa /11
[eperoHKu
BelLleCTB:
HasHnauenue:
IeMOHCTpaLus
OUKCTKU
BellleCTBa,
[eperoHka,
KOJIOBI,
XOTO/TUJIbHUK /1S
OXJIaXKJeHHS,
QJIJTOHXK, TIPOOKa:
Ha/Muue,

[I/TMHA YCTaHOBKU:
He MeHee 550 MM
[Tpubop st
MO/TyUeHUsI Ta30B:
Ha3HaueHue:
MO/TyuYeHUe ra3oB
B MaslbIX
KOJINUeCTBax,
coCTaB
KOMII/IEKTA: He
MeHee 6
rpeMeTOB

baHs
KOMOMHMpPOBaHHA
51 JabopaTopHast:
bans BozasiHas:
Ha/IMuue, Komblia
CMEHHbIe C




OTBEPCTUSIMU
[pa3HoOro
[muametpa:
Hauuue,

[IMTKa
S/1eKTpUYecKas:
HaMuve
dapdopoBasi
CTYTIKA C

e CTUKOM:
Ha3sHauenwue: ajis
[pa3MenbueHust
KDYTTHBIX
(bpakiiuii BellleCcTB
11 IPUTOTOBJIEHUST
MOPOLLKOBBIX
cMecen
Komriekt
repmomeTpoB (0 -
100 C; 0 - 360 ©)

3.2.

Komriiekt
XUMHUYe CKUX
pPEeakTHBOB

Cocras
KOMTII/IeKTa:
Habop
"Kucnoter"
(a3oTHas, cepHasi,
COJIsTHas,
opTodocdopHast)
Habop
"T'uppokcupbr”
(ruapokcup
Oapuist, TUAPOKCU],
Kassi, TUAPOKCU],
KasTbL{us,
rUJPOKCU]
HaTpusi)

Hab6op "Oxkcuzpi
MeTaslIoB"
(amroMUHUS
oKcuzI, bapust
OKCH[I, JKere3a
(I1T) okcup,
KasbLvsl OKCHUJI,
MarHusi OKCH/I,
mvenu (I1) okcupg,
[IMHKA OKCUT)

Habop

1 1oT.

1 1oT.




"[lles10uHbIe U
111e/I0YHO3eMeJIbH
ble MeTaslibl"
(IUTHM, HAaTPUM,
KaJIbLII)

HabGop
"Mertasuibl"
(amroMUHUH,
bKejie30, MarHuy,
Me/lb, LUHK,
0JI0BO)

HabGop
"[lles10uHbIe U
111e/I0YHO3eMeJIbH
ble MeTaslibl"
(IUTHM, HAaTPUM,
KaJIbLIVI)

HabGop
"OrHeornacHble
BelljecTBa" (cepa,
chocdop
(KpacHbIii), OKCUZ,
thocdopa (V))
HabGop
"T'anorens" (Mof,
Gpom)

Habop
"["anoreHubr"
(amroMUHMS
XJI0pH/J], aMMOHHUS
x/10pH[, Oapus
XJI0pU/, >Kemesa
(IIT) xnopwug,
Ka/Iust Hoau/i,
KaJTusi XJI0pu,
Ka/IbLUs XJIOPU/,
TUTUST XJIOPU/,
MarHust XJI0pU,
veau (I1) xmopug,
HaTpHsi Opomu/I,
HaTpusi PTOpuz,
HaTpHs XJIOpU/,
LIMHKA XJIOpU[)
HabGop
"Cynbarsl,
cynbhuIbI,




CcynbUTHI"
(amroMUHUS
cynbgar,
AMMOHWUST
cy/nb@ar, >xene3a
(D) cymegup,
bresiesa (IT)
cynbdar, 7-Mu
BOIHBIW, KaJust
cynbar,
koOasbTa (1)
cynb(hat, MarHus
cynbgat, Men
(I1)) cynbdar
Oe3BO/HbBIN, MeH
(IT) cynbdat 5-Ti
BOZIHBIM, HATPUS
cynbGhuj, HaTpus
Cynb(UT, HaTpUs
cynb(art, HaTpus
ruzpocynbodar,
HUKeJIs1 Cynb(dar
Habop
"KapboHatb!"
(aMMOHUS
KapOoHart, Kaust
KapOoHat, Meau
(IT) kapboHaT
0CHOBHOM,
HaTpusi KapboHar,
HaTpUs
rvpoKapOoHaT)
Habop
"®ocdarsl.
Cunukarer"”
(kanust
MOHOTHZPOOPTO(h
ocdar, HaTpus
CUIMKAT 9-Tn
BO/IHbIY, HATPUSI
optodocdar
Tpex3aMell|eHHbIH
, HaTpust
muruapodocdar)
Habop "Awuerarsi.
PomaHuibI.




CoenuHeHUs
bkenesa" (Kamust
aleTar, Kaausi
deppo (II)
rekcaljaHu/,
Kanust peppo (III)
reKcaljoHuI,
Ka/I1si poJlaHul,
HaTpusl aleTar,
CBUHIIA alleTar)
Habop
"CoenuHeHUs
MapraHia' (Kaaus
MepMaHraHar,
Mapradiia (IV)
OKCH/JI, Maprasiia
(II) cynedar,
MapraHia
XJI0PUT,)

HabGop
"CoevHeHUS
xpoMa'" (aMMOHUS
TUXpoMar, Kaius
IMXpOMaT, Kaniust
XpoMar, XxpoMma
(I1I) xnopug, 6-Tn
BOZIHBIN)

HabGop
"Hutparer"
(amroMUHUS
HUTpPAT, aMMOHUS
HUTPAT, Kalus
HUTPAT, KasbLIUs
HuTpat, meau (11)
HUTpAT, HAaTpUs
HUTpAT, cepebpa
HUTpAr)

HabGop
"Nupukaropsr”
(ylakmowu,
MEeTH/IOBBIN
OpaH’KeBbIH,
heHosndTanenH)
HabGop
"Kucnopogcozep
pKarye




OpraHuueckue
BelecTsa"”
(aueToH,
[TTULIEPUH,

TS TU/IOBBIN
5¢bup, COUPT H-
Oy THU/IOBBIH,
CIIUPT
M30aMUJIOBBIN,
CIIUPT

11300y TU/TOBBIH,
CIIUPT STUJIOBBIH,
(heHomn,
dbopmanuH,
STU/IEHT/IUKOJIb,
VKCYCHO-
STU/IOBBIN 3¢Up)
HabGop
"YrneBozopogp!”
(beH3uMH, TeKcaH,
HedTb, TOMyO,
[[MK/IOTeCKaH)
Ha6op "KucnoTst
opraHuiueckue"
(kucnora
aMUHOYKCYCHas,
KIC/I0Ta
OenH3oiiHas,
KIC/I0Ta
Mac/isiHas,
KIC/I0Ta
MypaBbUHas,
KIC/I0Ta
0JIeMHOBas,
KIC/I0Ta
MabMUTHHOBAS,
KIC/I0Ta
CTeapyHOBas,
KIC/I0Ta
VKCyCHasl,
KIC/I0Ta
[1jaBesieBast)
Habop
"YrieBogpl.
AMUHBI" (aHWIVH,
AQHWIVH




CepHOKUCIBIN, [I-
[7TH0KO3a,
MeTU/IaMUH
rU/IPOXJIOPU/,
caxapo3a)

3.3.

Komruiekt
KOJJTeKLIAW U3
CITHICKa

HasHauenue:
1eMOHCTPALIMOHH
oe,

BU/ YTIAKOBKU:
KOpoOKa,
OnuCaHue:
Ha/Muue
Cocras
KOMIL/IeKTa:
Konnekiys
"BosiokHa"
Konnekiys
"KaMeHHBbI yroJ
1 IPOJYKThI €r0
repepaboTKu"
Konnekiys
"Metasisl U
CIl/IaBbl"
Konnekuus
"MuHepasbl U
rOpHBbIe TTOPOALI"
(49 BuzOB)
Konnekuus
"MuHepabHble
yno6peHus”
Konnekiys
"Hedtb 1
[PO/JYKTHI ee
repepaboTKu"
Konnekiys
"[lnactmaccer”
Konnekiys
"Tonmeo"
Konnekiys
"UyryH u crans"
Konnekiys
"Kayuyk"
Konnekiys
"[lIkana
TBEpAOCTU"

Habops! aist

1 1oT.

1 1oT.




MO/Ie/TMPOBaHUS
CTPOEHUSs
OpraHuYyeCKUX
BellleCTB
(yueHHnueckue) He
MeHee 4 IIT.

DOU3NKA

CocraB
KOMIL/IEKTA:
[IITaTuB
1eMOHCTPALIMOHH
biii: HasHaueHue:
MpoBe/leHUe
1eMOHCTPALIMOHH
LIX OIBITOB,
O0CHOBaHMe,
CTep>KeHb, JIalKH,
KOJTbL[a, MY(ThI:
Ha/mune

CTonuk
MO/I’beMHBIH:

[Tur cTonuka:
yueOHbII/mabopar
OpHBIM,

0ropa, CTep)KeHb
BUHTOBOM, BUHT
peryMpOBOYHbIN:
Ha/Tuue,
byHKIMS
rozbemMa 1
OMyCKaHUsI
CTOJ/IMKA: Ha/IMuye
M cTouHMK
[TOCTOSIHHOTO B
repeMeHHOTr0
HarpsHKeHUsI:
HasHaueHue: gisi
[MUTaHUS
perympyemMbiM
repeMeHHbIM U
[10CTOSTHHBIM
TOKOM

S/1IeKTpUUe CKUX
CcXeM,

uacTora, I'1: 50,

rorpebsisieMast

1 1oT.

1 1oT.




MOIIIHOCTh, BA:
10
MaHomeTp
PKUJTKO CTHOM
IeMOHCTpAaI[MOHH
bIii: HasHaueHMe:
11 3MepeHust
inapneHus 7o 300
MM BOJISTHOTO
cTonba BeIlle U
HIDKe
aTMOC(hepHOTro
TaBIeHus,
cTekJigHHas U-
oOpa3Hast TpyOKa
Ha T10/|CTaBKe:
Ha/ure
KamepToH Ha
pe30HaHCHOM
SIILMKe:
Ha3sHauenwue: ajis
meMOHCTpaLuu
3BYKOBBIX
KonebaHui 1
BOJTH,
1Ba KaMepTOHa Ha
PEe30HUPYIOIIUX
STIL[AKaX:
Ha/Iune,
pe3UHOBbIN
MOJIOTOUEK:
HaMuue
Hacoc
BaKyyMHbIU C
5/1eKTPOTPUBO/|OM
: HaszHaueHue:
Cco3/aHre
pa3psbKeHus1 U
1130BITOYHOTO
aB/eHus B
3aMKHYThIX
oObeMax,
OTIBITHI: KUTTEHHE
DKUJKOCTU TIpU
[MOHKEHHOM
aB/IeHUH,




BHeIITHee U
BHYTpEHHee
naBeHue u Jp.
Tapesika
BaKyyMHasi:
HasHaueHue:
IeMOHCTpaLus
OTIBITOB B
3aMKHYTOM
obBeme C
pa3pe>keHHbIM
BO37YXOM,
OCHOBaHUe C
KpaHOM, KOJIOKOJT
13 TOJICTOTO
CTeK/a,
pe3rHOBast
MpOKJIaZiKa,
9/IeKTpUUe CKUN
3BOHOK: Ha/IMuue
Benepko
Apxumepa:
HasHnauenue:
neMoHCTpaLus
eliCTBUS
DKUIKOCTH Ha
[Orpy>KeHHOe B
Hee TeJlo U
3MepeHue
Be/TUUVHBI
BbITA/IKHMBAOILIEeN
CUJTBI,

BeJlepKO, Teso
L[WIUHpUYE CKOU
(hopmbl,
MPY>KUHHBIN
TMHAMOMETD:
Hauuue
OrauBo
BO3/YLLIHOE:
HasHnauenue:
neMoHCTpaLus
BOCI/ITaMeHeHUsI
roproueii cMecu
rpy ee ObLICTPOM
CKaTu,




TOJICTOCTEHHBIN
LMTAH/D,
ropiiieHb Ha
MeTasyInyeCKOM
[IITOKE C
DYKOSITKOM,
ro/iCTaBKa Jist
LWIAH/PA:
Hauve

4.1.

O6opyaoBaHue
st
[1eMOHCTpAIOHH
bIX OTILITOB

[Tpubop ais
leMOHCTpaLvu
aB/ieHNs B
PKUIKOCTHU:
HasHaueHnue:
leMOHCTpaLys
M3MeHeHHsI
naB/ieHUs C
ryOuHOM
[OrpYy>KeHUs,
IaTUMK JJaB/ieHus,
KPOHIUTENH /1151
KperyieHust Ha
CTeHKe cocyza:
Ha/inyue
[Tpubop aist
IeMOHCTpaLvu
aTMOC(epHOTro
naB/ieHUst
(MarzmeOyprckue
MO/Ty1LapHs):
Hasnauenue:
neMoHCTpaLyst
CUJIBI
aTMOC(hepHOTro
aB/IeHNs,

1Ba pa3beMHbBIX
MeTaslInye CKUX
MOTyIIapys C
[POUHBIMU
pyuyKamu 1
XOpOLLO
MPUITH(OBAaHHBI
MU KpasiMH,
HUIIIe/b C
KpaHOM: Ha/nuue,

CO3[laBaeMoe




BHYTDU I11apOB
BaKyyMMeTpHYeCK
0e /1aB/ieHHe: He
MeHee 0,05 MI1a,
MaKCHUMasbHOe
[pa3phbiBatolijee
yCue: He MeHee
90 H

HaGop Ten
paBHOTrO 0OBeMa:
Ha3sHauenwue: ajis
onpejieNieHust U
CpaBHeHUsI
Ter/I0eMKOCTU U
[/I0OTHOCTU
Pa3/TIMUHbIX
TBEp/IbIX
MaTepuasoB,
LI/TUH/IPBI U3
Pa3/TIMUHbIX
MaTepuasioB: He
MeHee 3 IIIT.,
KDIOUKU /17151
M0/IBellIBaHUS
LIM/TUH/IPOB:
HaMuue

HaGop Ten
[paBHOM MacChI:
HasHauenwue: ajis
onpejiesieHust U
CpPaBHEHUIO
M/I0THOCTH
Pa3IUUHBIX
MaTepuasoB,
LIM/TUH/IPBI U3
Pa3/TIMUHbIX
MaTepuasioB: He
MeHee 3 IIIT.,
KDIOUKU /17151
M0/IBellIBaHUS
LIM/TUH/IPOB:
HaMuue

Cocyzbl
co00IIIaroIIHeCs:
HasHnaueHnue:
meMOoHCTpaLus




O/ITHAaKOBOTO
YPOBHS
0JHOPOHOM
PKUIKOCTH B
COOOITIAIOIIUXCS
MeXy coOoi
COCyZiax pasHOU
(hopmbl,
cooOraronuecs
CTeKJISTHHbIe
TpyOKHU pa3Hoit
(hopMbI: He MeHee
3 IIT.,

MoZiCTaBKa:
Haure

Tpybka HeloToHa:
HasnaueHue:
eMoHCTpaLyist
OZIHOBPEMEHHOCT
U MaJieHust
Pa3/TUYHBIX Tes B
pa3pekeHHOM
BO37yXe,
byHKLS
[O/JK/TFOUeHUST K
BaKyyMHOMY
HAcOCy: HalmuJue,
[JIvHa TPYOKU: He
MeHee 80 cM.,
pe3nHOBbIE
MpOOKY, HUTIITEe/b:
Ha/inuue,
KOJTMYeCTBO TeJl B
TpyOKe: He MeHee
3 LLT.

[llap ITackasns:
HasnaueHue:
neMoHCTpaLyist
repesaun
MPOU3BOANMOTO
Ha >KUIKOCTb
TaB/ieHNs B
3aMKHYTOM
cocyze,
eMoHCTparyst
nofrbeMa




PKUIKOCTH MO/
melicTBHEM
aTMOC(epHOTro
aB/IeHMs,
MeTa/I/TAue CKUi
LIUTUHAD C
OrnpaBamy,
MopIieHb CO
[IITOKOM, TI0JIBIH
MeTaJl/Tue CKUi
[ap C
OTBEPCTUSIMU:
Hauue,

ITMHA LUIMHpa:
He MeHee 22 cM,
TMamMeTp 111apa: He
MeHee 8 CM

[[lap ¢ KonbLIOM:
Ha3HaueHue:
IeMOHCTpaLus
pacIIpeHust
TBepZOro Tesna
[Py HarpeBaHWUH,
[IITATUB,
MeTa/I/TAUeCKOe
KOJIBLIO C MY(PTOH,
[11ap C L|erlovKoM:
Ha/une,

II/TMHA 11eMI0YKH:
He MeHee 80 MM,
IMamMeTp 11apa: He
MeHee 25 MM
LuuHApbI
CBUHI[OBbLIE CO
CTPYroM:
HasHaueHue:
IeMOHCTpaLus
B3aMMHOIO
[PUTSKEeHUS
Me)Xly aTOMaMU
TBepAbIX TeJl,
KOJTUeCTBO
O/IMHAKOBBIX
LUTUH/POB: He
MeHee 2 IIIT.,
MaTepual




[[WIAH/IPOB:
CTa/ib ¥ CBUHEII,
KDPIOUKH /15T
10/IBEILIBAHMS:
Ha/uue,

CTDYT,
HarpaBJIstoLast
TpyOKa: Ha/jinuue
[Tpubop Jlenua:
Hasnauenue: st
VICC/IeIOBaHUS
3aBHCUMOCTH
HarpaB/IeHUS
UHAYKIIMOHHOTO
TOKa OT XapakKTepa|
113MEeHeHUs
MarHUTHOTO
MOTOKa,

CTOMKa C
KOPOMBICJIOM:
Ha/une,
KOJIMUEeCTBO

Q TFOMUHHUEBBIX
KoJIel]: He MeHee 2
IIIT.,

Mpope3b B OJJHOM
113 KOJer;
Ha/Inupe
Marsur
myroobpa3sHbIi
IeMOHCTpaIOHH
biii: HasHauenue:
[eMoHCTparyst
CBOICTB
[10CTOSTHHBIX
MarHHUTOB,

TUTT MarHUTa:
HaMarHUYeHHBIN
OpyCoOK,
KOJIMUEeCTBO
[[BETOB MarHUTa:
He MeHee 2,
0003HauUeHHe
TO/TFOCOB
MarHuTa:
Ha/Inuye




Maraut
[10/10COBOM
1eMOHCTPALIMOHH
bIii (Mapa):
Ha3HaueHue:
[nemMoHCTparus
CBOMCTB

10 CTOSTHHBIX
MarHuTOB,

THTT MarHUTa:
HaMarHUYeHHBIN
Opycok
MPSIMOJIMHEMHOM
(hopmbl,
KOJIMUeCTBO
[IBETOB MarHuTa:
He MeHee 2,
0003HaueHue
TTO/TFOCOB
MarHuTa:
Ha/Ture
Crpesiku
MarHUTHbIE Ha
[IITaTUBaX:
Ha3HaueHue:
[memMoHCTparus
B3aMO/eHiCTBHS
[10/TF0COB
MarHuTOB,
OpHeHTal[u1
MarHuTa B
MarHUTHOM I10JTe,
HaMarHUJeHHast
CTpeJsiKa:
Ha/uue,
KOJIMU€eCTBO
[[BETOB MarHUTa:
He MeHee 2,
MO/ICTaBKa:
Ha/Iune

HabGop
IeMOHCTpaI[MOHH
bl
"D/leKTpoCTaTrKa
" (3/1eKTPOCKOITBI
(2 i), cynraH (2




[1IT.), TTa/I0UKa
CTeK/IsTHHas,
rasouKa
500HUTOBAS,
[1ITaTUBbI
r3ompyroye (2
I1IT.)

MarmHa
2y1eKTpodopHast
a1
BbICOKOBOJ/IbTHBIN
ICTOUHUK:
HasHaueHue: g
[o/TyueHust
3/1eKTPUUECKOTO
3apsiia BBICOKOTO
MoTeHIMana u
[o/TyueHust
ICKDOBOTO
paspsja,

TMCKU Ha
CTOMKax:
Ha/Muue,
KOJTYeCTBO

el IeHCKHUX
OaHOK: He MeHee
2,
[o/|CTaBKa:
HaMuue
Kommniekt
MPOBO/IOB:
/IMHa: He MeHee
500 MM - 4 1T,
250 MM - 4 11IT.,
100 MM - 8 miT.,
Ha3HaueHue: Jjis
MO/IK/TFOUeHHsI
IeMOHCTpaI[MOHH
bIX TIPUOOPOB M
000pYyI0BaHUS K
MICTOYHUKY TOKa,
151 cOOpKU
S/IeKTpUUe CKUX
Liereid, BK/IrOUast
3/IeMEHTHI U3
paboThI




"TToCTOSIHHBIN

9/IeKTpUUe CKUN
TOK"
4.2. O6opygoBanue  ([IITatuB 8 . 4 1.
nist TabopaToOpHbIN C
mabopaTopHBIX  |[meprKaTessiMu
paboT u BeChbI
yUeHHYeCKUX 5/1eKTPOHHBIE

onbITOB (Ha Oasze
KOMIIJIEKTOB JIJIst
ora)

MeH3ypKa, npefiest
r3mepenus 250
MIT

muHamometp 1 H
nuHamometp 5 H

L[ATUH/ID
cTa/IbHOM, 25 cM3

LATUHAD
Q/TFOMUHUEBBIN 25
cM3

LIATUH]ID
aTFOMUHKEBbINA 34
cM3

LATUHAD
[/1aCTUKOBBIN 56
cM3 (st
i3MepeHUs CUJIbI
Apxume[ia)
rpy>xvHa 40 H/m
rpy>kvHa 10 H/m
rpy3bi o 100 T (6
[11T.)

rpy3 HaOOPHBIIA
yCTaHaB/IMBaeT
Maccy c marom 10
r
MepHasl JIeHTa,
TMHeNKa,
TPaHCIIOPTHP
OpyCoK ¢
KDIOUKOM U
HUTBIO
HarpapJIstoLast
[ITHHOI He MeHee
500 MMm. [10/KHBI
ObITE 0OecTieueHbI
pa3Hbie

K023 bHULIeHTbI




TpeHusi OpycKa 1o
HarpaB/IsitoIei
CeKyH/IoMep
9/IEKTPOHHBIM C
naTuyuKOM
Harpas/IsoLast
CO IIIKasI0u
Opycok
lepeBSHHBIM C

My CKOBBIM
MarHUTOM
HUTSHOM MasiTHUK
C TPY30M C

My CKOBBIM
MarHUTOM U C
BO3MOKHOCTbIO
li3MeHeHHsI
[TMHBI HUTH
pblyar

0J10K TIO/IBM>KHBIH
brok
HeTT0/IBYKHBIN
Ka/lopuMeTp
TepMOMETP
ICTOUHUK
MUTaHUS
[OCTOSIHHOTO TOKA
(BBITIPSIMUTEJIb C
BBIXOTHBIM
HarpspkeHuem 36
- 42 B nim
GarapeiiHbIii 610K
C BO3SMOXXHOCTBIO
peryIMpoBKU
BBIXO/THOTO
HarpsDKeHUst
BOJIETMETP
IBYXTIpe/ie/IbHbIN
(3B, 6B)
aMIiepMeTp
IBYXTIpe/le/IbHbIN
(0,6 A,3A)
pe3uctop 4,7 Om
pesuctop 5,7 Om
amriouka (4,8 B,
0,5A)




[epeMeHHbIN
pe3ncTop
(peocrar) mo 10
Om
COeZIMHUTEJ/IbHbIe
rposoza, 20 wmit.
KJTIOY
Habop
[POBOJIOUHBIX
pe3ucTopos plS
cobupatorrast
TMH3a, (hOKyCHOe
paccrosiHue 100
MM
cobupatorrast
TMH3a, (hOKyCHOe
paccrosiHve 50
MM
pacceuBaroLLas
TMH3a, (DOKyCHOe
paccTosiHue - 75
MM
5KpaH
onTHYecKast
CKaMbsI
cnaiig "Mogenb
rpeamera”
OCBETUTE/Tb
MOy LWIAHAD C
T/IaHLLIETOM C
KPYTOBBIM
TPaHCIIOPTHPOM
[Tpubop st
V3yueHusi
ra30BbIX 3aKOHOB
Karnuuispel
[TndpakLoHHas
peruetka 600
LLITPUXOB/MM
[IvdpakiiioHHast
peretka 300
[LITPUXOB/MM
3epkano
JlazepHas yKaska
[Tonsspous B
amKe




[[lesm1 FOHra
Karyika MOTOK
b0k 1roznos
by10K
KOH/|eHCaTOpOB
Komrac
Marsur
OJIEKTPOMarHuT
Onunku
DKesle3Hble B
OaHke

TexHoiOrMyeckast

HAlMpAdB/IEHHOCTb

1.

OO6pa3oBaTebHbBI
11 KOHCTPYKTOP
1711 TIPAaKTUKH
GrouHOr0
MpOrpaMMHpPOBaH
sl C KOMITIEKTOM
TaTUMKOB

PoboToTexHMUECK
1ii Habop
npeiHa3HaueH
U151 U3yUueHust
OCHOB
POOOTOTEXHHKH,
neTtasnei, y3/ioB U
MeXaHU3MOB,
HE0OX0JUMBIX
151 CO3/IaHMST
POOOTOTEXHHUECK
11X YCTPOMCTB.
HabGop
MpeJCTaB/sieT
c000M KOMIIEKT
CTPYKTYPHBIX
5/IEMEHTOB,
COeIMHUTE/TbHBIX
5/IEMEHTOB U
9/IEKTPOTEXHUYEC
KX
KOMITOHEHTOB.
Hab6op no3Bosnsiet
cobupars (1
MpPOrpaMMHPOBAT
b cobrpaeMblie
MO/Ie/n), U3
5/IEMEHTOB,
BXO/SIIIINX B €0
COCTaB, MOJIe/U
MeXaTPOHHbBIX U
poOOTOTEXHHUECK
VX YCTPOMCTB C

dBTOMAaTHM3HPOBaH

1 1oT.

1 1oT.




HBIM
yrpaB/eHueM, B
TOM YMCJie Ha
KOJIECHOM XOZY, a
TaKKe
KOHCTPYKLIUM,
OCHOBaHHBIX Ha
VICTI0/Tb30BaHUU
repezay (B ToM
uKC/ie YepBIYHbIX
1 3yOuaThix), a
Tak)Ke pblyaroB.
CBETOIUO/IHBIN
MaTpUYHbIN
micrineit ¢ Gesioit
MO/ICBETKOM Ha
KOHTpOJIIepe
KonvuecTBo
[OpTOB
BBO/1a/BbIBO/IA HA
KOHTpOJIIepe He
MeHee 6
KonuectBo
KHOTIOK He MeHee
4
Oob11jee
KOJTYeCTBO
5/1eMEHTOB: He
MeHee 520 11T, B
TOM UMCJIe:

iy
MpOrpaMMUpYyeMbI
i 610K
yTpaB/ieHus,
KOTOPBIN MOXKET
pabortartb
ABTOHOMHO U B
MMOTOKOBOM
pexrme;

2) CepBOMOTOPBI
3) IaTYMK CUJIbI
4) JaTumkK
PaCCTOSIHUS

5) JaTuvK LBeTa
6)
AKKYMY/ISITODHast




Oatapest

7) ITnacTukoBbie
CTPYKTYpPHBIE
9JIEMEHTHI,
BK/TIOUAsT
rephoprUpPOBaHHEI
e IeMeHThI:
Oasku, KyOuKu,
OCH U BaJIbl,
COeIMHUTEJ/IbHbIE
5/IEMEHTBI K 0CSIM,
[11eCTepHHU,
[pejHa3HAYEHHBIE
1151 CO3/jaHUS
UepPBSUYHBIX U
3yOuaThIx
repezay,
COeIMHUTE/IbHbIE
11 Kpere>XXHble
5/IEMEHTBI;

7) IlporpammHoOe
obecreyenue,
MCTI0/Tb3yeMoe
15t
[MpOrpaMMHUPOBaH
sl COOMpaeMbIX
POOOTOTEXHUUECK
X MOojie/iel U
YCTPOMCTB,
TOCTYTIHO J1J151
CKauMBaHUS U3
cetu lHTepHeT

O6pa3oBaTebHbI
i1 Habop 110
MeXaHUKe,
MeXaTPOHUKE U
POOOTOTEXHUKE

Kommnnekr s
M3yUYeHUs] OCHOB
DJIEKTPOHUKH U
POOOTOTEXHUKH
Habop momkeH
ObITh
MpegHa3HAYeH
17151 pOBe/IeH st
yueOHbIX 3aHSATHIA
0 37IEKTPOHUKE U
CXeMOTEeXHHKE C
11e/TbE0 M3yUeHUsT
Haubosee

dCTIPOCTPaHEHHO

1 1oT.

1 1oT.




11 3/IeMeHTHON
0a3sbl,
[pUMeHsieMOM
117151 UH)KeHepHO-
TEeXHUUE CKOTO
TBOpUECTBa
YUaIuxcs u
pa3paboTku
yueOHBIX
Mojiesieid poOOoTOB.
HaGop mo/mkeH
M03BOJIATH
yJarmMcs Ha
MpaKTHKe 0CBOUTH
OCHOBHBIE
TeXHOJIOTUU
[TPOEKTUPOBAHUS
poboTOTEXHUUECK
11X KOMIUIEKCOB HQl
nprMepe
yueOHBIX
Mo/iesieid poOoTOB,
a TaK)Ke U3YUUTh
OCHOBHbI®
TeXHUUE CKUe
peliieHYs B
o0sacTu
KrOepHeTHYe CKUX
11 BCTPaUBAaeMbIX
CUCTEeM.
B cocras
KOMII/IEKTa
TO/DKEH BXO/IUTh
Habop
KOHCTPYKTUBHBIX
3/IEMEHTOB [IJIs1
cOOpKM MakeTa
MaHMITY/ISILIMOHHO
ro po6ora,
KOMILTIEKT
MeTaJl/Tnue CKUX
KOHCTPYKTUBHBIX
DJIEMEHTOB [IJIs1
CcOOpKH MakeTa
MOOH/IEHOTO
obota u T.II.




B cocTraB
KOMII/IEKTa
BXOUT HabOP
9/1eKTPOHHBIX
KOMITOHEHTOB J/Is
13yueHUs OCHOB
5/IeKTPOHUKU U
CXeMOTEeXHHKH, a
TaK)Ke KOMIIJIEKT
MPUBO/IOB U
TaTUNKOB
[pa3/IMyHOro TUIIA
151 pa3paboTKu
poOoTOTEXHUUECK
X KOMITJIEKCOB.
B cocTaB
KOMIIJIEKTa
TO/PKHO BXO/IUTh:
MOTOPBI C
SHKO/IEPOM - He
MeHee 2 IIIT,
CepBOTPUBO/],
OO/BIIION - He
MeHee 4 11IT,
CepBOMNPUBO/,
Masiblii - He MeHee
2 IIT,
VH(paKpacHbIN
TaTuvK - He
MeHee 3 IIIT,
Y/IbTPa3ByKOBOM
TaTurK - He
MeHee 3 IIIT,
TaTUnK
TeMIiepaTyphl - He
MeHee 1 111T,
maTunK
OCBeI[eHHOCTH -
He MeHee 1 1T,
Habop
9/IEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucropsl,
KOH/IeHCaTOoPbl,
CBETOZIMO/IbI
a3/TMYHOr0




HOMWHasA),
KOMIL/IEKT
[TPOBO/IOB /1151
OecriaeyHOro
[POTOTUITUPOBAH
Vs, TI/1aTa
OecraeuHOrO
MPOTOTUITUPOBAH
s, aKKYMYJISITOP
1 3apsiZiHOe
YCTPOWCTBO.

B cocras
KOMIL/IeKTa
TO/KeH BXO/IUTh
[pOrpaMMUpyeMbI
11 KOHTpOJLIEep,
[pOrpaMMUpyeMbI
11 B cpesie Arduino
IDE v
AHAIOTMUHBIX
CBOOO/THO
pacripocTpaHsieM
bIX Cpefax
pa3paboTKu.
[Iporpammupyem
bIii KOHTPOJIIEp
[no/pkeH 00/1a/1aTh
TOpTaMHU /ISt
[O/IK/TFOUeHHsI
[[M(POBBIX U
AHA/IOrOBBIX
YCTPOMCTB,
HTepdeiicamu
TTL, USART,
[2C, SPI,
Ethernet,
Bluetooth nmu
WiFi.

B cocras
KOMIT/IeKTa
O/DKEeH BXO/IUTh
MOJY/Tb
TeXHUYEeCKOTO
3peHus,
[peCTaB/ISOLUN
cobo




BBLIULC/TUTE/IEHOE
YCTPOMCTBO CO
BCTPOEHHBIM
MUKPOIIPOLIECCOP
oM (KOJI-BO si7iep -
He MeHee 4 IIIT,
yacToTa sijipa He
MeHee 1.2 I'T'L,
oobeM O3Y - He
MeHee 512 MO,
00beM
BCTPOEHHOU
[amMsITy - He
MeHee 8 I'0),
MHTerpUPOBaHHOU
KaMepoit
(MakcuMaabHOE
paspellieHye
BLI/1€0TI0TOKa,
repe/jaBaeMoro
o nHTepdeiicy
USB - He MeHee
2592 x 1944 en.)
1 OMITUUeCKOU
CHUCTEMOI.
Mopy/ib
TeXHUYEeCKOTO
3peHust 10JDKeH
00/1a/1aTh
COBMECTUMOCTBIO
C pa3/TuYHbIMU
MpOrpaMMUpYyeMbI
MU
KOHTPOJ/IJIepPaMHU C
[OMOIIIbIO
HTepdelicoB -
TTL, UART, 12C,
SPI, Ethernet.
Mogynb
TeXHUYECKOTO
3peHust 10/DKeH
IMeTh
BCTpOEHHOe
MpOrpaMMHOE
obecrieueHre Ha
OCHOBE




OrnepaLiMoHHON
cricTembl Linux,
[103BOJIsIIOLL[ee
OCYILIeCTB/ISATh
HaCTPOMKY
CUCTeMBI
MalllMHHOTO
00yueHUst
[apamMeTpoB
HeliDOHHBIX CeTel
17151 0OHapy KeHust
00BLEKTOB,
orpeziesieHuUs1 UX
rapaMeTpoB U
Ta/IbHeUIIen
YeHTU(UKaLIK.
Komruiekr
O/KeH
00OecrieunBaTh
BO3MO>KHOCTb
1i3yUyeHust OCHOB
pa3paboTku
[MpOrpaMMHBIX U
arrapaTHbIX
KOMIT/IEKCOB
MH)KeHepHbIX
CUCTeM, pelleHu
B c(pepe
"NHTepHer
Belljeli", a TaKxXe
pelleHu B
obmactu
POOOTOTEXHUKH,
MICKYCCTBEHHOTO
HTe/l/IeKTa U
MAaILITHHOTO
00yueHusl.

KomrmbioTepHoe 060pyjoBaHe

1

HoyTOyk

dopm-dakrop:
HOYTOYK;
JKecTkas,
HeOoTK/Irouaemast
K/IaBUAaTypa:
Hauuue;
Pycckast

acK/a/ika

3 IIT.

2 MIT.




K/1aBUATyPbI:
Ha/une;
/TvaroHanb
SKpaHa: He MeHee
15,6 [101MOB;
Paspelenuve
SKpaHa: He MeHee
1920 x 1080
[TIKCeJIei;
KosiuecTBo si7iep
rporieccopa: He
MeHee 4;
KomnuecTBO
[TOTOKOB: He
MeHee 8;

Ba3oBast TakTOBas
uacTora
rpolieccopa: He
meHee 1 I'T'y;
MakcuMaJsibHast
TaKTOBAasl uacToTa
rpolieccopa: He
MeHee 2,5 ['T'w;
Ko1-rmamMsath
rporieccopa: He
MeHee 6 MOaiiT;
O6BeM
yCTaHOB/IEHHOU
OrnepaTMBHOM
[MaMsATH: He MeHee
8 I"0aiiT;

O0BeM

oA 1ep>KuBaeMom
OTiepaTHBHOMN
rmamsaTy (st
BO3MOYKHOCTH
pacIIupeHyst): He
MeHee 24 ['0a¥iT;
O6BeM
HakoruTens SSD:
He MeHee 240
['0aliT;

Bpems
ABTOHOMHOI1
paboThI OT
barapeu: He




MeHee 6 4acoB;
Bec HoyTOyKa C
yCTaHOB/IEHHBIM
AKKYMY/ISITOPOM:
He Oosee 1,8 Kr;
BHerHuit
HTepdeiic USB
CTaH/apTa He
Hike 3.0: He
MeHee Tpex
CBOOO/IHBIX;
BHerHuit
HTepdeiic LAN
(ucrionb3oBaHKe
[epexofHUKOB He
MpeJyCMOTPEHO):
HaMuue;
Hanmune
MOZy/el 1
HTepdelicoB
(ucnonb30BaHUEe
repexoHMKOB He
[peayCMOTPEHO):
VGA, HDMI;
becnipoBoiHas
cBsA3b Wi-Fi:
HaMuue C
M0/1J]eP>KKOH
cradgapra IEEE
802.11n nmu
COBpEMeHHee;
'Web-kamepa:
HaMuue;
MaHuysaTop
"MBIIIIB":
Ha/Uuue;
[IpenycraHoB/ieH
Hast
oriepal[MOHHast
cucTema C
rpaduueckuM
10/1b30BaTe/IbCKU
M HHTepdelicoMm,
00ecreunBaroLLast
pabory
acnpoCTpaHeHH




bIX
0OpasoBaTebHBIX
151
0011{eCICTEMHBIX
[IPUJIO’KEHUM:
Ha/Iu4ue.

MO®Y (npuHTep,
CKaHep, KOMup)

Tun yCcTpoKcTBa:
MDY (dbyHKLMM
reuarwy,
KOITMPOBaHUS,
CKaHUDOBaHUs);
dopmar Gymaru:
He MeHee A4;
[{BeTHOCTS:
uepHO-0ebI;
TexHo/orus
reuaTy: ja3epHas
MakcumasibHoe
paspelleHue
reyaTv: He MeHee
1200 x 1200
TOYeK;
VHTepdeiicer: Wi-
Fi, Ethernet (RJ-
45), USB.

1 1oT.

1 1oT.

Tabauya N 2

IMPO®NIHHBIV KOMIIUIEKT OBOPY/JOBAHUS

HavmeHoBaHue Kpatkue KonmvuectBo KonmvuecTtBo
obopyoBaHUs MIpUMepHbIe eIUHUI] JJ15T eIUHUI] JJ15T
TeXHUYeCcKue PO UIBHOTO Npo(UIBHOTO
XapaKTePUCTUKH KOMIUTIEKTa KOMIUTIEKTa
(ob1reobpa3oBare | (MaTIOKOMIIEKTH
JIbHBIE ble
opraHu3aru, He |001eobpazoBaresn
SIBJISTFOIIIE CST bHbBIE
MaJIOKOMILJIEKTHBI|OpTaHU3al[|un), el.
M), el. U3M. W3M.
bA30BAS (OBA3ATEJIBHA S YACTH)
EcTecTBeHHO-Hay4YHast HarlpaB/IeHHO CTh
1. |L[1/1d)p013a51 |O6ecr1eqHBaeT |3 IIT. 2 IT.




mTaboparopwust 1o
Guonoruu
(yueHnueckas)

BBITTOJITHEHUE
1abopaTopHBIX
paboT Ha ypokax
M0 OMOJIOTUU B
OCHOBHOM LLIKOJIE
Y IPOEKTHO-
HiCCie0BaTebCK
0i1 1esITeIbHOCTH
y4aLuxcsl.
Komruiekraius:
becnipoBogHOM
MY/IBTAZATYMK 110
Ouosiorun ¢ 6-10
BCTPOEHHBIMU
aTuUrKaMu:
[JaTunk
BJI&YKHOCTH C
TMarasoHoM
i3MepeHUst
0...100%

[laTunk
OCBEILIEHHOCTH C
TMara3oHOM
V3MepeHUs He
y>xe ueM ot 0 10
180000 1k
[laTuuk pH c
TMarasoHoM
3MepeHUs He
y>ke yem ot 0 70
14 pH

[JaTunk
TeMIlepaTyphl C
TMarasoHoOM
3MepeHUs He
y>ke yem ot -20
no +140 C
[JaTunk
5/1eKTPOIPOBOAUM
OCTHU C
mMara3oHaMu
V3MepeHUs He
y>xe ueM ot 0 10
200 MmkCwm; ot 0
no 2000 mxCwm; oT
0 70 20000 MKCM




[laTunk
TeMIiepaTyphbl
OKpY>Karolen
CcpeJbl C
TMarna3oHOM
13MepeHUs He
y>ke ueM ot -20
no +40
AKcecCyapbl:
Kabesns USB
COeTMHUTE/IbHBIN
3apsiiHOe
YCTPOWCTBO C
KabeyieM
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOZICTBO TI0
SKCILTyaTalyn
1[1(poBOI
mTaboparopuu
[{udposast
BU/leOKaMepa C
MeTasinye CKUM
[[ITaTHBOM,
paspellieHue He
MeHee 0,3 Mmukc
[IporpamMmmHoe
obecrieueHre
MeToauueckre
peKOMeH/ ALy He
MeHee 30 paboT
YIiakoBKa
Hanmuue
PYCCKOSI3bIYHOTO
caliTa
[10/1E€PXKKH,
Hauuue
BU/I€0POJTMKOB.

[ludposast
maboparopust o

XUMUU
(yueHnueckas)

Ob6ecneurBaeT
BBITIO/THEHHE
mabopaTopHBIX
paboT Mo XUMUH

Ha YpOKax B

3 IIT.

2 MIT.




OCHOBHOM LLIKOJIE
11 TIPOEKTHO-
iCCie0BaTebCK
0i1 1esITeIbHOCTH
Y4aLuxcsl.
Komruiekraius:
becnipoBogHOM
MYJIBTU/IATYMK I10
XUMUU C 4-M51
BCTPOEHHBIMU
aTuUrKaMu:
[datuvk pH c
TMara3oHOM
V3MepeHus He
y>xe ueM ot 0 10
14 pH

/aTurK BBICOKOM
TeMIlepaTyphl
(TepmornapHsIi) C
1ara3oHoM
3MepeHUs He
y>ke uem ot -100
o +900 C
[JaTunk
5/1EKTPOIPOBOAUM
0CTH C
mMara3oHaMu
Vi3MepeHus He
y>xe ueM ot 0 10
200 MmkCwm; ot 0
no 2000 mxCwm; oT
0 1o 20000 MKCM
[laTunk
TeMIlepaTyphl
[/1IaTUHOBBIN C
[ara3oHoM
3MepeHUs He
y>ke yem ot -30
no +120 C
OTaenbHbIE
aTUMKU:

[JaTunk
ONTUYECKOU
MJIOTHOCTH 525
HM

AKceccyapbl:




Kabesns USB
COeJUHUTE/IbHBIN
3apsHoe
YCTPOMCTBO C
Kabeem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
Kpatkoe
DPYKOBO/ICTBO T10
SKCIUTyaTalyuu
L poBoi
maboparopuu
Habop
maboparopHoi
OCHACTKU
[IporpamMmmHoe
oOecrieueHrie
MeToauueckre
peKoMeH/laliy He
MeHee 40 paboT
Hanune
PYCCKOSI3bIYHOTO
calTa MoAiep>KKU
Hanune

BI/1€OpPOJIMKOB.
Lludporas ObGecrnieunBaeT |3 ILT. 2 10IT.
TabopaTopusi 10 [BBITIO/THEHHE
(hr3vke SKCIIEPYMEHTOB
(yueHnueckas) |00 TeMaM Kypca

(hU3KKU.

Komruiekrarus:

becrnipoBogHOM

MY/IBTU/]aTUMK 110
(hur3vke C 6-10
BCTPOEHHbIMU
naTurMKaMu:
[Tudposoii
aTumK
TemriepaTyphl C
I1arna3oHoM
i3MepeHus He
y>ke ueM ot -20
no 120 C

[TudbpoBor




maTurK
abCOJTFOTHOTO
aB/IeHuUs C
TMarasoHoOM
3MepeHUs He
y>ke yem ot 0 70
500 kIla

[JaTunk
MarHMTHOTO TOJIst
C i1ara3oHoM
3MepeHUs He
y>ke yem ot -80
no 80 mTn
[JaTunk
HarpspDKeHUs1 C
TuarasoHaMu
3MepeHUs He
y>Ke yeMm OT -2 710
+2 B; or -5 0 +5
B; oT -10 1o +10
B; or -15 1o +15
B

/laTurK TOKa He
y>Ke uem ot -1 10
+1 A

[JaTunk
aKCeslepoMeTp C
roKa3aTesisiMy He
MeHee yeMm: +/- 2
g, t-4g +/-8g
OTnenbHbIE
yCTpOMCTBa:
USB
ociuiorpad He
MeHee 2 KaHala,
+/- 100 B
AKcecCyapbl:
Kabens USB
COeTMHUTE/IbHBIN
3apsiiHOe
YCTPOWCTBO C
Kabenem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy




KoHCTpyKTOp /151
[pOBe/leHus]
9KCIIePUMEHTOB
Kpatkoe
PYKOBO/ICTBO MO
DKCIlTyaTaluu

L poBoi
maboparopuu
[IporpammHOe
obecrieueHue
MeToiueckue
peKOMeH/1aLuu
(40 pabor)
Hanmuue
PYCCKOSI3bIYHOTO
caliTa MoAJ|ep>KKU
Hanmuue
BI/I€0OPOJIUKOB.

KommbroTepHOEe 000pyj0BaHHe

4.

HoyTOyk

dopm-bakTop:
HOYTOYK;
PKecTKasi,
HeOTK/Irouaemast
K/laBUaTypa:
Ha/Muue;
Pycckas
packiazka
K/1aBUATyPbI:
Ha/Muue;
InaroHanb
SKpaHa: He MeHee
15,6 ar0iiMOB;
PaspelieHve
SKpaHa: He MeHee
1920 x 1080
[TMKCesIei;
KonuuecTBo sifep
rporieccopa: He
MeHee 4;
KonmuecTBo
MMOTOKOB: He
MeHee 8;

basoBas TakToBas
yacToTa
rpolieccopa: He

MeHee 1 I'T'w;

3 MIT.

2 MIT.




MakcrumMasibHas
TaKTOBasl UaCTOTa
rporieccopa: He
MeHee 2,5 ['T'1g;
KsI-naMsaTh
rpolieccopa: He
MeHee 6 MOaiiT;
O6BeM
YCTaHOBIEHHOU
OTiepaTUBHOMN
[MaMsITH: He MeHee
8 I'0aiiT;

O0Bbem
M0/1]ep>KUBaeMoiu
OrepaTMBHOM
namsTy (J1st
BO3MOXHOCTH
pacIIvpeHusi): He
MeHee 24 I'0aiiT;
O6BeM
HakomuTesst SSD:
He meHee 240
["OaiiT;

Bpemst
ABTOHOMHOI
paboThI OT
Oarapeu: He
MeHee 6 4acoB;
Bec HoyTOyKa €
yCTaHOB/IEHHBIM
AKKYMY/ISITOPOM:
He 6ostee 1,8 Kr;
BrelHui
vHTepdetic USB
CTaH/apTa He
Hoke 3.0: He
MeHee Tpex
CBOOO/IHBIX;
BrewHui
vHTepdelic LAN
(ucnonb30BaHUe
MepexoJHUKOB He
[peayCMOTPEHO):
Ha/Iuue;
Hanuue
Mozlysiel v




HTepdeiicoB
(ucrionb3oBaHye
[epexoHUKOB He
MpeJyCMOTPEHO):
VGA, HDMI;
becnipoBogHas
cBs3b Wi-Fi:
Ha/uuue C
[0/11eP>KKOU
crangapra [EEE
802.11n v
COBpEMEHHe®;
'Web-kamepa:
Ha/Uuue;
MaHuIyaTop
"MBILIB":
HaMuue;
[IpeycTaHOBIEH
Hast
orepalMoHHast
cucTema C
rpaduuecKum
[10/1b30BaTe/IbCKU
M HHTepdelicom,
o0ecrieunBarolas
paboty
pacrpocTpaHeHH
bIX
00Opa3oBaTebHbBIX
1%

00111 CHCTEMHBIX
MPUIOXKEHUI:
HaMuue.

M®Y (ripuHTep,
CKaHep, KOMUP)

Tun ycTporcTBa:
MY (byHKLIM
reyaTy,
KOITMPOBaHMS,
CKaHUDOBaHUs);
dopmar Gymaru:
He MeHee A4;
[[BeTHOCTB:
yepHO-0esbIif;
TexHonorus
reyaTy: jlazepHast
MakcrmMmanibHOoe

asperieHue

1 1oT.

1 1oT.




revartu: He MeHee
1200 x 1200
TOYEK;
WNurepdeticbl: Wi-
Fi, Ethernet (RJ-
45), USB.

OINOJIHUTEJIBHOE OBOPY/JOBAHIE

ECTECTBEHHO-Hay‘-IHaH HaIllpaB/IEHHOCTb

1.

Lludposas
maboparopusi 110

Ouosorun
(yueHuueckas)

ObGecnieunBaet
BBITIO/THEHHE
TabopaTOpHBIX
paboT Ha ypokax
o OMOJIOTHY B
OCHOBHOM 11IKOJIe
11 TIPOEKTHO-
1CCIIe[I0BaTebCK
01 fesiTe/TbHOCTU
YJaLuXCsl.
Komnekrarysi:
becrnipoBoziHOM
MY/TBTAZATUMK TI0
Guonorun ¢ 6-10
BCTPOEHHLIMU
aTurKaMu:
[TaTunk
B/IQ’)KHOCTH C
Tara3oHoOM
Vi3MepeHUst
0...100%
]aTunk
OCBEIIIEHHOCTH C
TMarasoHoOM
1i3MepeHUs He
y>xe ueM ot 0 10
180000 5k
daturk pH c
Tara3oHoOM
Vi3MepeHUs He
y>ke ueM ot 0 10
14 pH

[TaTunk
TeMIieparypsl C
Tara3oHoOM
Vi3MepeHUs He
y>ke ueM ot -20

o +140 C

1 1oT.

1 1oT.




[laTunk
5/1eKTPOIPOBOAUM
0CTH C
Tuaria3oHaMu
3MepeHUs He
y>ke yem ot 0 70
200 MxCwMm; oT 0
no 2000 MmkCwMm; oT
0 10 20000 MKCM
[JaTunk
TeMIiepaTyphbl
OKpYyKarolllei
CpeJibl C
TMarasoHoOM
3MepeHUs He
y>ke yem ot -20
mo +40
IAKceccyapbl:
Kabesns USB
COeJUHUTE/IbHBIN
3apsHoe
YCTPOMCTBO C
Kabeem
miniUSB
USB Apantep
Bluetooth 4.1
Low Energy
Kpatkoe
PYKOBO/ICTBO MO
SKCIUTyaTalyuu
L poBoi
maboparopuu
Lludposas
BH/le0KaMepa C
MeTasl/Inie CKUM
[1ITAaTUBOM,
paspelleHue He
MeHee 0,3 Mmukc
[IporpammHOe
obecrieueHre
MeToiueckue
peKoMeH/laliiy He
MeHee 30 paboT
YI1akoBKa
Hanune

Y CCKOSI3bIYHOT'O




caiiTa
T0/IIePIKKH,
Hauue
BU/IEOPOJTUKOB.

[Tudposas
maboparopusi 1o

XUMUM
(yueHnueckas)

Ob6ecneunBaet
BLITIO/IHEHHE
TabopaToOpHBIX
paboT 1o XuMuu
Ha ypoKax B
OCHOBHOM LLIKOJIE
11 IPOEKTHO-
1ICCIIe[l0BaTeIbCK
OM [esiTe/TbHOCTH
yJaluxcsl.
Komruiekrarus:
becrnipoBogHOM
MY/IBTUZATYMK TI0
XUMUM C 4-Ms1
BCTPOEHHBIMU
maTUrKaMu:
[TaTuuk pH c
IMarasoHoOM
1i3MepeHUs He
y>xe yeM ot 0 10
14 pH

[IaTuMK BBICOKOM
TeMIiepaTyphbl
(TepMornapHbii) C
Tara3soHoOM
Vi3MepeHus He
y>ke uem ot -100
no +900 C
[TaTunk
5/1eKTPOIPOBOAUM
OCTHU C
IMarasoHaMu
1i3MepeHUs He
y>xe yeM ot 0 10
200 MkCwMm; oT 0
no 2000 MmxCwMm; oT
0 7o 20000 MKCMm
[TaTunk
TeMIiepaTyphbl
M1aTUHOBBIN C
arasoHoOM

HM3MepEeHU He

1 1oT.

1 1oT.




y>ke ueM ot -30
no +120 C
OTnenbHbIE
aTuUMKU:
[laTunk

O TUYeCKOU
[JIOTHOCTH 525
HM
AKcecCyapbl:
Kabesns USB
COeTMHUTE/IbHBIN
3apsiiHOe
YCTPOWCTBO C
KabeyieM
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOZICTBO TI0
SKCIUTyaTalyu
1[1(poBOI
mTaboparopuu
HabGop
mabopaTopHoOi
O0CHACTKU
[IporpammHOe
obecrieueHue
MeToiueckue
peKoMeH/laliiy He
MeHee 40 paboT
Hanmuue
PYCCKOSI3bIYHOTO
caliTa MoAJ|ep>KKU
Hanmuue
BH/1€0POJIMKOB.

[Tudposas
maboparopusi 1o

(bu3vike
(yueHnueckas)

OOGecrieuriBaeT
BLITIOJIHEHHE
SKCIIePUMEHTOB
M0 TeMaM Kypca
(br3vKU.
Komruiekraius:
becrnipoBogHOM
MYJIbTUIATUMK T10
(bu3vke c 6-10

BCTPOEHHBIMH

1 1oT.

1 1oT.




aTuUrKaMu:
[{ndposoit
maTurK
TeMIiepaTrypsl C
TMarna3oHOM
13MepeHUs He
y>ke ueM ot -20
no 120 C
Lludposoii
naTumK
abCOMOTHOTO
naBeHus C
TMara3oHOM
Vi3MepeHUs He
y>xe ueM ot 0 10
500 kI1a

[laTunk
MarHATHOTO T0JISI
C IMarna3oHOM
13MepeHUs He
y>ke ueM oT -80
no 80 mTn
[laTunk
HaMpsUKeHUS C
mara3oHaMu
V3MepeHUs He
y>Ke ueM OT -2 [10
+2 B; oT -5 g0 +5
B; or -10 go +10
B; ot -15 g0 +15
B

[laTukK TOKa He
y>ke ueM 0T -1 10
+1 A

[laTunk
aKceriepoMeTp C
[oKa3aresisiMU He
MeHee yeM: +/- 2
g +/-4g +/-8¢
OTaenbHbIE
YCTPOWCTBA:
USB
ocuusiorpad He
MeHee 2 KaHaJla,
+/- 100 B
AKceccyapbl:




Kabens USB
COeJUHUTE/IbHBIN
3apsHoe
YCTPOMCTBO C
Kabeem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
KoHCTpyKTOp /7151
[poBeJieHNsT
SKCTIIePYMEHTOB
Kparkoe
PYKOBOZCTBO 110
SKCIUTyaTalyu
1[1(poBOI
maboparopun
[IporpamMmmHoe
obecrieueHre
MeToauueckre
peKoMeH 1allin
(40 pabor)
Hanmuue
PYCCKOSI3bIYHOTO
calTa MoAiep>KKU
Hanmuue

B1/1€0POJIMKOB.
[ludposas Ob6ecrnieunBaer |1 wIT. 1 wr.
mabopatopusi Mo [MpOBe/ieHHe
(busroorum 1CCIIeJ0OBaHMS TI0
(mpoduibHBI  |[DYHKIIMOHHPOBaH
YPOBEHD) 15130)

UesI0BeueCKoro

OpraHu3sma.

Komruiekrarus:

becrnpoBogHOM

MY/IBTUZIATYUK T10
(br3ronoruu c 5-
t0 BCTPOEHHBIMU
aTurKaMu:
[TaTunk
apTepuabHOro
naBnenus (0...250
MM DT. CT.)
/laTuuK mysbca ¢
1aria3oHoM




3MepeHUs He
y>xe yem ot 30 10
200 yza/Mun
[JaTunk
TeMIiepaTyphbl
Tesa C
IMaria3soHoOM
Vi3MepeHus He
y>Ke ueM oT +25
no +40 C
/JaTuMK 4acTOThI
IbIXaHUsl C
IMaria3soHoOM
V3MepeHus He
y>xe ueM ot 0 10
100 LMKI0B/MUH
[laTunk
YCKOpeHUsl C
[oKasaresissMu +/-
2¢g, +/-4g;+/-8
g
OTaenbHbIE
YCTPOWCTBA:
Hatuuk OKI' ¢
IMarasoHoM
Vi3MepeHus He
y>xe ueM ot -300
o +300 mB)
[aTuuk pH c
1ara3oHoOM
3MepeHUs He
y>ke yem ot 0 J0
14 pH

[laTunk cunomep
C Irara3’oHOM
V3MepeHus He
y>ke ueM oT -40
no 40 H

[laTunk
OCBELLeHHOCTH C
IMaria3soHoOM
V3MepeHus He
y>xe ueM ot 0 10
180000 nx
AKcecCyapbl:
Kabens USB




COeTMHUTE/IbHBIN
3apsiiHOe
YCTPOWCTBO C
KabeyieM
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
KoHCTpyKTOp /151
MpOBe/IeHUs
9KCIIePUMEHTOB
Kpatkoe
PYKOBO/ICTBO MO
SKCIUTyaTalyuu

L poBoi
maboparopuu
[IporpammHOe
obecrieueHue
MeToiueckue
peKoMeH/laliiy He
MeHee 20 paboT
Hamuue
PYCCKOSI3bIYHOTO
caliTa MoA/|ep>KKU
Hanmuue
BH/1€0POJIMKOB.

[Tudposas
imaboparopusi 1o

OKOJIOTMIN

Ob6ecnieunBaet
MpOBe/IeHUEe
yueOHOTO
9KOJIOTMYECKOTO
MOHHUTOPHHTA
WHCTPYMEHTAa/IbH
BIMU METO/IaMH.
Habop
MpYMeHsIeTCs TIPU
M3yUYeHUH
9KOJIOTHH,
Ouosioruuy,
XVMUH,
reorpavy u
MpHPOJOBe/IeHN,
a TakoKe ISt
TH/TUBH/TyaTbHBIX
VICCIIeJOBaHUS U
[MPOEKTHOMN

edaTe/IbHOCTHU

1 1oT.

1 1oT.




[IIKO/TbHUKOB.
Komruiekraius:
becnipoBogHOM
MYJIBTU/IATYMK I10
5KOJIOrYe CKOMY
MOHUTOPUHTY C 8-
t0 BCTPOEHHBIMU
laTUrKaMu:
/TlaTuvK HUTpAT-
VIOHOB

[TaTuuK XJI0pUf-
VIOHOB

[laTuuk pH c
1ara3oHoM
V3MepeHUs He
y>ke yem ot 0 J0
14 pH

[JaTunk
BJIQ)KHOCTH C
1ara3oHoM
13MepeHUst
0...100%

[laTunk
OCBELLeHHOCTH C
IMarasoHoM
Vi3MepeHus He
y>ke ueM ot 0 10
180000 nx
[laTunk
TeMIlepaTyphl C
IMaria3soHoOM
Vi3MepeHus He
y>ke ueM ot -20
no +140 C
[laTunk
9/1IEKTPOIIPOBOAUM|
OCTHU C
arazoHaMu
V3MepeHUs He
y>ke yem ot 0 J0
200 MxCwMm; oT 0
no 2000 MmkCwMm; oT
0 10 20000 MKCM
[JaTunk
TeMIieparyphl

OKpYKarollen




CpeJibl C
[ara3oHoM
3MepeHUs He
y>ke yem ot -20
no +50 C
OTaenbHbIE
aTUMKU:
[laTurK 3ByKa C
(byHKLel
VHTeIPUPOBaHUs
C IMarna3oHOM
Vi3MepeHus
UacTOT He MeHee
uem ot 50 I'; 10 8
KL

[JaTunk
B/I&)KHOCTHU
MOUBbI C
TMarna3oHOM
Vi3MepeHus He
y>xe ueM ot 0 10
50%

[laTunk
KICJI0OPOZa C
TMara3oHOM
r3mepeHus ot 0
no 100%
[JaTunk
ONTUYECKOU
[JIOTHOCTU 525
HM

[JaTunk
ONTUYECKOU
r10THOCTU 470
HM

[JaTunk
TypOuAUMeTp C
[ara3oHoM
3MepeHUs He
y>ke yem ot 0 J0
200 NTU
[laTunK OKHUCHU
yriepoga c
[ara3oHoM
3MepeHUs He
y>ke yem ot 0 10




1000 ppm
AKceccyapbl:
Kabesns USB
COeJUHUTE/IbHBIN
(2 wt.)
3apsiiHOe
YCTPOWCTBO C
Kabenem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
CrepykeHb /151
3aKperieHus
TaTUNKOB B
[1ITaTiBe
Kparkoe
PYKOBOZICTBO TI0
SKCILTyaTalyn
1[1(poBOI
maboparopun
[IporpamMmHoOe
o0ecrieueHrie
MeToauueckre
peKoMeH/ ALy He
MeHee 20 paboT
YIiakoBKa
Hanmune
PYCCKOSI3bIYHOTO
caiTa
[10/IEPXKKH,
Hauuue
BU/I€0POJTMKOB.

MUKPOCKOI
LicdpoBoi

Ty MUKpOCKOIa:
OuosTornue CKui
Hacazgka
MUKPOCKOTIIA:
MOHOKYJISIpDHast
HasHaueHnue:
mabopaTopHbIi
MeTof,
MCCJIeJOBaHUS:
CBeTJ/IOe ToJIe
Marepuan
OIITUKMU:
OTTHYEeCKOe

1 1oT.

1 1oT.




CTEKJIO
YBenuueHue
MHKDOCKOTa,
Kpart: 64 - 1280
Oxkyssipel: WEF16x
OOLeKTUBLL: 4%,
10x, 40xs
(moAnpy>KMHEHHBI
i1)
PeBonbBepHas
COJI0BKA: Ha 3
00LEeKTHBA

TWI1 oA CBeTKU:
3epKasio Win
CBETO1O]
PacriosiokeHue
[MO/ICBETKU:
BepXHsIA U
HIDKHSIS
Marepuan
KOpIyca: MeTasul
[IpeMeTHbIN
cToMuK, MM: 90
M cTOUHUK
mutanus: 220
B/50 I'g

Uuncno
Meramukcesnei: 1

HaGop OI'D 1o
XUMHH

B Habop BXOAST
BeChbI
mabopatopHbie
seKTpoHHbIe 200
I, CIUPTOBKA
maboparopHas,
BOpOHKa
KOHUUeCKas,
rasouka
CTeKJIsIHHas,
rpoOupka I1X-14
(10 wTyK), cTakaH
BBICOKMM C
HocukoM BH-50 ¢
MeTKOH (2
IITYKH), LIATUHAD
I3MepUTE/TbHBIN
2-50-2

1 1oT.

1 1oT.




(CTeKISTHHBIN, C
MpUTEPTOM
KPBILLIKOW),
[ITaTUB /151
rmpobupok Ha 10
rHe3/[|, 3a)KUM
MpOOMPOYHBIHA,
[1IT1aTe/Tb-/I0XKeuKa
(3 wrykn), Habop
(br1akoHOB 151
XpaHeHust
PacTBOPOB U
peaKkTHBOB
(ob6beM dhakoHa
100 M - 5
KOMIL/IEKTOB I10 6
[TYK, 00beM
brakoHa 30 mi -
10 KOMI/IEKTOB T10
6 IITYK), LAIAHID
13MepUTeIbHBIN C
HOocHKOM 1-500 (2
[ITYKW), CTaKaH
BbICOKMM 500 M
(3 mrykn), Habop
epIiei 1JIsi MbITbSI
rocyzsb! (epi st
MBIThST IPOOHPOK
- 3 LITYKH, epl
17151 MBITbSI KOJIO -
3 IUTYKH), Xanar
Genbiii X/6 (2
[LITYKW), [lepuyaTKy
pe3HOBBIE
XUMHYeCcKue
cToiikue (2
[ITYKW), OUKU
3allUTHbIE,
(bUIBTPEI
Obymarkubie (100
[IITYK), TOproyee
117151 CTIMPTOBOK
(0,33 n).

B coctaB Habop
BXOZISIT peaKTUBBI:
QIFOMUHUH,




bKesie30, ComstHast
KHCJ/IOTA,
MEeTU/IOPaHXK,
dbeHondTaneuH,
aMMUakK,
MepOKCH/,
BO/IOpO/ia, HUTPAT
cepebpa u
npyrue; B o01ei
C/IO)KHOCTH - 44
Pa3IUUHBIX
Bel|eCTB,
1ICITI0JTb3yeMbIX
17151 COCTaB/IeHUs
KOMI1/IEKTOB
[pEaKTUBOB MPU
[poBe/leHUU
5K3aMeHaL[1OHHbI
X SKCIIEPUMEHTOB
M0 Kypcy
[LIKOJTbHOM
XUMUU.

YuebOHast
maboparopusi 1o
HepPOTeXHOJIOTUHA

B cocraB BXOAAT:
Cencop Turm 1 He
MeHee 1 1IT.,
obecrieuriBaeT
BO3MO>XHOCTh
perucTpaLuu
CUTrHana
S/IeKTpUUe CKOH
AKTUBHOCTH
MBILLIL]
(snekTpomMuorpam
MbI, OMI).
Pervcrpanus
10JDKHA
0CYLL[eCTB/ISIeTCS
HeHBA3MBHO,
CyXHUMU
5/1eKTPOZ,AMH.
B03MOXXHOCTBIO
KperjieHus: K pykKe
uesI0BeKa, uTo
TOJDKHO /1aBaTh
BO3MO>XHOCTh

€ruCTpUpOBATh

1 1oT.

1 1oT.




5/1IeKTPUUECKYIO
AKTUBHOCTH
MBI B
o00acTH, Hajl
KOTOpOM
pacrionaraeTcst
KperuieHue. [Ipu
HaTpsoKeHUH
MBIIIIITBI O/DKHA
ObITE 0OecrieueHa
BO3MO>KHOCTh
HaO/TIOeHHST
[yYHOCTH
curHana (T.e.
[PUCYTCTBUE
OMI), npu
pacciabneHnu
MBIIIIBI - ee
OTCyTCTBUE.
Cencop Turm 2 He
MeHee 1 1T,
obecrieuriBaeT
BO3MO>KHOCTh
pervcTpanuu
CUTHasa
hoToruteTH3Morpa
MMBbI (DPI1IY)
OTITUYE CKUM
[yTeM, 3a CyeT
3MeHeHUs
OTpa>XeHHOTO OT
KPOBEHOCHBIX
COCY/IOB CBeTa,
00BeM KOTOPBIX
1i3MeHsIeTCsl O/
BO3/IeMICTBHEM
[y/IbCOBOM
BO/THBI. CeHCop
10/DKeH OBITh
obecrieueH
BO3MOKHOCTBIO
KpeTuUIeHUsT K
[o/yiieuke
Masiblia ueioBekKa.
Cencop Tun 3 He
MeHee 1 11IT.,




oOecrieuriBaeT
BO3MOKHOCT:
perucTpanyu
cUrHasma
DJ/IEKTPOKAPAUOTD
aMMbl (OKTI') He
MHBA3HBHBIM
crioco6om;
peructpauuu I, 11
1 111 oTBeieHMIA;
[TO/K/TFOUEHHST
5/IEKTPOJIOB K
CeHcopy C
TTOMOIIIbIO
COeTUHUTE/TbHBIX
MTPOBO/IOB,
000pY/10BaHHBIX
TouchProof
pa3beMaMu.
Cencop Tur 4 He
MeHee 1 INT.
00ecrieurBaeT
BO3MOYXHOCT:
pervcTpanuu
CHUrHajIa KOXKHO-
rajbBaHUUe CKOM
peakuuu (KI'P),
pervcTpanys
KOTOPOTO
OCYIIeCTBIISETCS
Ha IT0CTOSSHHOM
TOKE;
[TOIK/TFOUEHUST K
Te/Ty yesioBeKa C
[MOMOII[BI0 CYXUX
5/IEKTPO/IOB,
[OIK/TFOUEeHHe
KOTOPBIX K
CeHCOopYy
OCYIIeCTBIISETCS
C TIOMOII[BIO
TouchProof
pPa3beMOB.
Cencop Turm 5 He
MeHee 1 IIIT.,
00ecrieunBaeT




BO3MO>KHOCTb:
pervcrpaLyu
CUTHasa
S/IeKTpUUe CKOH
AKTUBHOCTH
Mo3ra (331) ¢
[OMOIIIbIO CYyXUX
HEMHBa3HBHBIX
5/1eKTPO/IOB;
pervcrpanyu
5/1IeKTpUUe CKOU
AKTMBHOCTH
PasHbIX JJ0/1er
MO3ra;
[O/IK/TFOUeHHsI
5/1eKTPOJIOB K
CeHCopy C
MOMOILIbIO
COe/TUHUTE/IbHBIX
MPOBO/IOB,
000pY/10BaHHBIX
TouchProof
pa3beMaMu;
3aKperieHus
5/IeKTPO/IOB Ha
MOBEPXHOCTH
[OJIOBBI.

Cencop Turm 6 He
MeHee 1 1T.,
obecrieurBaeT
BO3MO>KHOCTb:
pervcrpalyu
CUTHasa
Koe6aHUst
PYAHOM K/I€TKU
(Cencop
IbIXaHus);
orpesiesiIeHUst
UaCTOThI
TbIXaHUS.
YCTPOWCTBO A1
cOopa JAaHHBIX OT
CEeHCOPOB U
repefauu Ha
repCcoHaIbHbBIN
KOMIIbIOTED




obecrieuriBaeT
BO3MOXXHOCTh
cOopa ZJAHHBIX OT
MO/IK/TFOUEHHBIX K
HEMY CeHCOPOB U
OTIIPaBKY
[O/TyYeHHBIX
maHHbIX Ha [1K.
[ToakroueHue
[[eHTpa/IbHOTO
Mozysis K I1IK ¢
oMo USB-
KabeJtsi.
LleHTpanbHBIN
MOJy/Ib UMeeT He
MeHee 1 IIT.:
ra/lbBaHUYECKYHO
n30/s1o ot 11K,
LleHTpabHBINU
MO/Ty/Tb
obecrieurBaeT
BO3MOXXHOCTh
0/JHOBPEMEHHOTO
MO/IK/TFOUeHUsI
BILJIOTH 710 4
CEeHCOPOB.

Kak b1l u3
BXOZIOB
LleHTpa/IbHOTO
MO/1yJIsl UMeeT
ra/lbBaHUYECKYHO
M30/ISILIUIO
(obecnieueHue
Me)KKaHa/IbHOU
ra/lbBaHUYECKOMN
V307111,
[Toak/roueHue
CEeHCOPOB K
LleHTpa/IbHOMY
MO/TYJTHO
0CYLL[eCTB/ISIeTCS
C TIOMOIIbIO
CrieLraau3upoBaH
HBIX pa3beMOB
tura LEMO,

06e CrieunBaroIImx




[PaBUIbHOCTh
MO/IK/TFOUEHHST
pa3beMa u
CHIDKAIOIIUX PUCK
C/Ty4aliHOTO
KacaHus
pa3beMoB
TOKOTIPOBO/SIITNX
JacTeH, a TakKxke
06e CrieurBaroImx
3alUTY OT
HeCaHKIIMOHUPOB
AHHOT'O
MOIK/TFOUEHUS K
[POM3BOIbLHBIM
yCTpOMCTBaM.
Mogynb
"KHonka" He
MeHee 1 IIIT.,
00ecrieurBaeT
BO3MOXKHOCTb:
pa3MeTKH
PerucTpUpyeMbIxX
CHUTHAJIOB U
OTMeUaTh He
MeHee 3-X
Pa3IUUHBIX
KaTeropyuu
COCTOSTHU.
YCTpPOICTBO,
BXOZSIIEe B
COCTaB
maboparopuwy,
ITOJIDKHO
00ecrneurBaTh
BO3MOKHOCTh
perucTpaLyu
apTepUa/IbHOTO
aBIeHUS.
[IporpamMmHoOe
obecrieueHue
(manee - I10).
[10JDKHO
00ecrieunBaTh
BU3yaM3aluio U
06paboTKy




PerucTpUpyeMbIxX
CUTHAJIOB.
['1aBHOE OKHO
MpPOrpaMMBbI
[TOJDKHO COCTOSATh
113 BKJIaJIOK,
KaKzasi U3
KOTOPBIX
Ccoziep>kutT Habop
rpa(uKoB,
HE0OX0TUMBIX
N1t oTOOpaXkeHust
Tpebyemoti
H(bOpMaLuu.
[]o/KHa UMeTbC
BK/IaZKa J1/1s1
0/JHOBPEMEHHOTO
MpOCMOTpa
CUTHaJa Co BCex
CEeHCOpOB,
0/JHOBpEMEeHHO
MOJK/TFOUeHHBIX K
LleHTpa/IbHOMY
MOJY/TIO.

JTO
obecrieurBaeT
BO3MO>KHOCTh
MHOTOKaHa/TbHOTO
(mosurpaguuecko
ro) peXxuma
paboThI
yCTpOMCTBa.
Takyke JO/IKHBI
MMETbCS BK/Ia/IKU
nist
BH3ya/In3aLiu
CUTHAJIOB OT
ceHCOpoB OMI,
@IIT, OKI, KI'P,
D3I, ceHcopa
bIXaHUYS,
KHOTKH; a TaKXXe
[POM3BOAHBIX
rpauKoB, Ha
KOTOPBIX
BH3Ya/IU3UDPYIOTCSI




crieLii(prYHbIe
17151 TOTO U/
IHOTO CUTHasa
BeJTMYMHBI.

[10 momxHO
naBaTh
BO3MO>XHOCTb
BH3yaM3aliuy U
00paboTKH
perucTpupyeMbix
CUTHAJIOB, a
MIMEeHHO:

- OMI™:
BU3yaIM3aLiys
CUTHasa, CIIeKTP
CUTHAa,
AMIUIATY/IHBIN
TpUrTep

- OIIT:
BU3yaI3aLiys
CUTHasa, CIieKTpa
CUTHAa,
TaxorpaMMBbl,
rpauk mysabca
- OKI":
BU3yaIM3aLiys
CUTHasa,
TaxorpaMMBbl,
rpaduk mysnbca
- KI'P:
BH3yaT3aLys
CUTHaa

- D0
BU3ya/I3aliys
CUTHasa, CIIeKTP
CUTHAa,
AMIUTUTY/A
anb(ha-puTma,
amrMTyza bera-
pUTMa.

- CeHcop
bIXaHUsT:
BH3yaT3aLys
CUTHAa,

- KHormka:
BU3yaM3alys




CUTHa/a pa3MeTKH
1O go/mKHO
IMETh
BO3MO>KHOCTb
KacTOMU3ALUU U
HacTpoiiku [10
15t
5(hheKTUBHOTO
oTOOpaXkeHUsT
rpa(uKoB:
HaCTpOMKa L|BeTa,
BLIOOD
rapamMeTpoB Ji/Is
aHa/M3a, BEIOOD
0TOOpaXkaeMbIX
rpa(uKoB,
MacIITabrpoBaHU
e rpacukos. [10
[TO/DKHO MMeThb
BO3MO>KHOCTb
3aricy U
BOCTIPOU3Be/IeHUS
PerucTpUpyeMbIxX
CUTHAJIOB.
B03MOXXHOCTb
HACTPOUKHU
rapamMeTpoB
bunbTpaln
CUTHasa C
MOMOLI[bIO
(bubTpa HKHUX
uacToT, (PUIBTPa
BBICOKMX YaCTOT,
M0/I0COBOTO
(bunbTpa,
Pe’KEKTOPHOTO
(bunbTpa.

C 11e/b10
yaoOCTBa aHaM3a
CUTHasa, JO/DKHA
IMeThCS
BO3MO>KHOCTb
3arcu
perucTpupyeMbix
CUTHAJIOB B (paii,
C Tocsielyronein




BO3MO>KHOCTBIO
X
MOC/IeJyIOIIero
BOCTIPOU3Be/IeHUS
B faHHOM [10
(uMUTHDYS
PErucTparuio
CUTHasa B
peXxuMe
peasibHOTO
BpEMEHM).

B cocrase:
METO[UUEe CKHe
MaTepyarbl JIIs
YUUTEsS U
00OyuaroImxcs,
OIMCaHue
TOAK/TFOUeHHsT
CEeHCOpOB
maboparopuu,
MHCTPYKIUU TI0
MCTI0/Ib30BaHUIO
110, onucaHue
1abopaTOpHBIX U
[MpaKTHUe CKUX
paboT, KoTopoe B
TOM UHCIIe
COZIeP>KUT
[pe3eHTal[MOHHbI
e MaTepuaJIbl.
YriakoBKa/
KopoOKa
maboparopun
TO/DKHA
00ecrieunBaTh
yao0Hoe
XpaHeHue U
COZlep>KaTh
[0/ICKA3KH /IS
[PacIio/ioyKeHust
CEeHCOPOB U
YCTPOWCTB
mabopatopuu [Jijist
ya00HOTO
1ICTI0/Tb30BaHMUS
MperofiaBaTesisiMu




154

00y YarOIITUMMCSL.
TexHO/I0rMUecKasi HarpaB/IeHHOCTh
0. OO0pa3oBartesibHbI [Po60TOTEXHHYECK |1 IIIT. 1 mT.
1 KOHCTPYKTOp  [Mif Habop
1711 PAKTUKK ~ [peJjHa3HaueH

6/104HOrO
[IpOrpaMMHPOBaH
Ys1 C KOMILIEKTOM
IaTUNKOB

17151 N3yUeHHsT
OCHOB
POOOTOTEXHHKH,
neTanei, y3/ioB 1
MeXaHU3MOB,
HEe0OXOAUMBIX
17151 CO31aHUs
poOOTOTEXHHUECK
VX YCTPOMCTB.
HabGop
npe/iCTaB/sieT
c000M KOMIIJIEKT
CTPYKTYPHBIX
5/IEMEHTOB,
COeIMHUTETbHBIX
5/IEMEHTOB U
H/IEKTPOTEXHUYEC
KX
KOMITOHEHTOB.
Hab6op no3Bosnsier
cobuparhb (1
[pOrpaMMHUpOBaT
b coOMpaeMble
MO/Ie/TH), U3
5/IEMEHTOB
BXO/ISIIIUX B €T0
COCTaB, MOJieNn
MeXaTPOHHBIX U
POOOTOTEXHHUECK
X YCTPOMCTB C
ABTOMaTHU3UPOBaH
HBIM
yTpaBjieHreM, B
TOM UHCJIe Ha
KOJIECHOM XO[Y, a
TaK ke
KOHCTDYKLIWH,
OCHOBAHHBIX Ha
MCII0/Th30BaHUU

repeziay (B TOM




uKic/ie YepBIYHBIX
1 3yOuaThix), a
TaK >Ke pbIuaros.
CBETOHO/IHbIM
MaTpHUYHbIN
mycrinei ¢ bemoi
MO/ICBETKOW Ha
KOHTpOJL/Iepe
KonuectBo
MOPTOB
BBO/Zla/BbIBO/IA HA
KOHTpOJI/IEpe He
MeHee 6
KonuecTtBo
KHOTIOK He MeHee
4
Oo11ee
KO/TMUeCTBO
5/IeMEHTOB: He
MeHee 520 1T., B
TOM UHCJIe:

1)
[pOrpaMMUpyeMbI
i1 610K
yTipaBJieHus,
KOTODbIY MOYKET
paboTatb
ABTOHOMHO U B
[MOTOKOBOM
pexXruMe;

2) CepBOMOTOpBI
3) AaTuMK CUJIbI

4) JaTurk
PacCTOSIHUSA

5) [laTYMK 1IBeTa
6)
AKKyMY/ISITOPHast
Garapes

7) IlnacTukoBbIE
CTPYKTYpHbIe
5/IeMEeHTHI,
BKJIFOYAst
rnepdoprpoBaHHbI
e 27IeMeHThI:
Oanku, Kyouky,
0CH U BaJibl,




COeTUHUTE/IbHbIe
5/IEMEHTBI K 0CSIM,
[11eCTepHH,
Npe/iHa3HauUeHHbIE
NJ1s1 CO37aHUS
UepBSUHBIX U
3yOuaThIx
repe/siau,
COeTUHUTE/IbHbIe
1 Kpere>XHble
5/IeMEeHThI;

7) IlporpammHoe
o0Oecrieuenue,
MCTI0/Ib3yeMoe
15t
MpOrpaMMHPOBaH
151 COOMpaeMbIX
poboTOTEXHUUECK
X MoJienieu U
YCTPOMCTB,
TOCTYTIHO JJ151
CKauMBaHUs U3
cetu VIHTepHeT

10.

OO6pa3oBaTe/bHbBI
i Habop 1o
MeXaHUKe,
MeXaTPOHUKe U
POOOTOTEXHUKE

KowmruiekT ajist
13yueHUs] OCHOB
5/IEKTPOHUKH U
POOOTOTEXHUKU
HabGop go/mkeH
OBbITh
TpejHa3HaueH
17151 TIPOBe/IeHMUST
yueOHBIX 3aHSATHI
10 /IEKTPOHUKE U
CXeMOTeXHUKe C
L[e/TbI0 U3yUeHMUSI
Haubosee
PacIpoCTpaHeHHO
1 5/leMeHTHOMU
0asbl,
MpUMeHsIEMOM
17151 UH)KEHEepHO-
TeXHUUECKOTO
TBOpUECTBA
YUaIuxcs U
pa3paboTKu

yueOHbIX

1 1oT.

1 1oT.




Moziesielt poOoTOB.
HabGop mo/mkeH
[03BO/ISTh
yualumMcs Ha
[MPAKTHUKE OCBOWTH
OCHOBHbIE
TeXHOJIOTHH
MPOEKTHUPOBAHUSI
POOOTOTEXHUUECK
X KOMITIEKCOB Ha
rprMepe
yueOHBIX
Moziesielt poOoTOB,
a TakKe U3YUUTh
OCHOBHBIE
TeXHUYECKHe
pelteHuys B
obsacTu
KrOepHeTHYe CKUX
1 BCTPAaUBAaEMbIX
CUCTEM.

B cocras
KOMIT/TEKTa
TOJDKEeH BXOZIUTh
Habop
KOHCTPYKTHBHBIX
DJIEMEHTOB JIJIs1
CcOOPKH MakeTa
MaHUITY/ISILIMOHHO
ro poborTa,
KOMIT/TEKT
MeTasUTHue CKUX
KOHCTPYKTHBHBIX
3/IEMEHTOB [IJIs1
cOOpKM MakeTa
MOOH/IEHOTO
poboTa U T.II.

B cocras
KOMIT/TEKTa
BXOJWUT Habop
5/IEKTPOHHBIX
KOMITOHEHTOB [IJ151
13yueHUs] OCHOB
9/IEKTPOHUKH U
CXeMOTEXHUKH, a
TaK)Ke KOMILIEKT




[PUBO/IOB U
TaTUMKOB
Pa3/IMYHOTO TUTIA
7151 pa3paboTKu
POOOTOTEXHUUECK
X KOMILJIEKCOB.
B cocTraB
KOMITJIEKTa
TOJDKHO BXO/TUTD:
MOTOPBI C
SHKO/IEpOM - He
MeHee 2 IIIT,
CepBOTIPUBO/,
0O/IBIIION - He
MeHee 4 11IT,
CEePBOIIPUBO/
MaJIbIi - He MeHee
2 1IIT,
H(paKpacHbIA
1aTulK - He
MeHee 3 IIIT,
VIBTPa3ByKOBOM
TaTuvK - He
MeHee 3 IIIT,
maTunK
TeMIIepaTyphl - He
MeHee 1 11T,
maTunK
OCBEII[eHHOCTH -
He MeHee 1 11IT,
Habop
5/IEKTPOHHBIX
KOMITOHEHTOB
(pe3ucTopsl,
KOH/IeHCaTOPhl,
CBETOIMO/IbI
Pa3IMYHOTO
HOMMHasa),
KOMITJIEKT
TIPOBO/IOB 1JIs1
OecraeuHOrO
MTPOTOTUITUPOBaH
Vs, TI1aTa
OecriaeyHOro
[MPOTOTUITUPOBAH
s, aKKyMYJISITOD




1 3apsiiHOe

Y CTPOMCTBO.

B cocras
KOMIT/IeKTa
O/DKeH BXO/IUTh
MpOrpaMMUpyeMbI
i KOHTPOJLIEp,
MpOrpaMMUpYyeMbI
i B cpesie Arduino
IDE nnu
AHaAIOTMUHBIX
CBOOO/THO
pacrpocTpaHsieM
bIX CpeZiax
pa3pabOTKH.
[IporpamMmmupyem
bIli KOHTPOJLIEP
nomkeH obmagaTh
ropTamu /s
MOJK/TFOUeHUs
LM(POBBIX U
aHA/I0rOBBIX
YCTPOMCTB,
vHTepdelicamu
TTL, USART,
[2C, SPI,
Ethernet,
Bluetooth v
WiFi.

B cocras
KOMIL/IeKTa
10/DKeH BXO/IUTh
MOJY/Th
TeXHUYECKOTO
3peHus,
Mpe/CTaB/ISIOLINN
coboit
BbIUMC/TUTE/TbHOE
YCTPOMCTBO CO
BCTPOEHHBIM
MUKPOIIPOLIeCCop
oM (KOJI-BO sifiep -
He MeHee 4 T,
yacToTa g/pa He
MeHee 1.2 I'T'w,
o6bem O3Y - He




MeHee 512 MO,
00beM
BCTPOEHHOM
MamsTy - He
MeHee 8 I'0),
MHTerpUPOBaHHOM
KaMmepou
(MakcuMaabHOE
paspeliieHue
BI/IE0TIOTOKa,
repe/jaBaeMoro
1o uHTepdecy
USB - He MeHee
2592 x 1944 en.)
1 ONTHUYeCKOU
CHCTeMO}.
Mogynb
TeXHUUeCKOTO
3peHust 10/DKeH
00/1a1aTh
COBMECTUMOCTBIO
C pa3IMUHBbIMU
[pOrpaMMUpyeMbI
MU
KOHTpOJIJIepaMu C
MOMOLI[bIO
MHTepdeicoB -
TTL, UART, 12C,
SPI, Ethernet.
Mopy/ib
TeXHUYEeCKOTO
3peHust JoJKeH
IMeTh
BCTPOEHHOe
[porpaMMHoOe
obecrieueHre Ha
OCHOBe
orepariMoHHON
cucTteMsbl Linux,
M03BOJISAIOLI[ee
OCYIIeCTB/ISATh
HAaCTPOUKY
CHUCTEeMBbI
MAaILITHHOTO
00yueHust
rapaMeTpOB




HePOHHBIX CeTel
17151 0OHApY KeHUsT
00BLEKTOB,
oripe/ie/IeHusT UX
MapaMeTpOB U
Ta/TbHeMIIen
aeHTUPUKaLUN.
Komruiekr
IO/KeH
00ecrieunBaTh
BO3MOXXHOCTb
13yueHUsi OCHOB
pa3paboTKu
MPOTrPaMMHBIX U
arImapaTHbIX
KOMTIIEKCOB
MH>KeHEPHBIX
crcTeM, pellleHU
B chepe
"NHTepHeT
Belllel'', a Takxke
pellieHui B
o0sactu
POOOTOTEXHUKH,
ICKYCCTBEHHOT'O
VMHTe//IeKTa U
MAaIlTHHHOTO
00OyueHusI.

11.

UeTbIpexoceBou
yueOHbIM poboT-
MaHUITYJISTOP C
MOZY/TbHBIMU
CMEeHHBbIMU
Haca/[KaMu

YueOHBIN poOOT-
MaHUTTYJISITOP
rpesiHa3HaYeH
17151 OCBOEHWUSI
00y JaroIUMUCS
OCHOB
POOOTOTEXHUKH,
17151 TIOITOTOBKH
00yJaroIuxcs K
BHEJPEHHIO U
MoceyoIemMy
MCII0/Tb30BaHUIO
POOOTOR B
MPOMBIIILJIEHHOM
MPOU3BO/ICTBE.
KonmuecTBo oceit
poboTa

MaHHUITYJIATOPA -

1 1oT.

1 1oT.




ueThIpe.
[TepemelrieHue
MHCTPYMeHTa B
MPOCTPAHCTBE 10
TpeM 0CsIM
10JDKHO
YIIPaBASTHCS
[11arOBbIMU
IBUTaTeJISIMHU.
HarpsikeHue
MATaHUS
[11arOBBIX
IBUTaTesiel He
Gonee 12 B.
CepBogBurare’ib
ueTBepPTON 0CH
10/DKeH
00OecrieunBaTh
[MOBOPOT
VHCTPYMEHTa.
Yros1 noBopora
MaHUITyJIATOpa Ha
0OCHOBaHUU
BOKDYT
BepTHKA/IbHOM
ocu He MeHee 180
rpazlyCcoB.

1151 oripesiesieHyst
[OJIOKEHUST
MaHUITyJIATOpa
[pY TOBOPOTE
BOKDYT
BepTHKA/IbHOM
0CH J10/KeH
MCII0/Tb30BaThCs
SHKOZEp.

Yros1 noBopora
3a/{Hero IJieya
MaHUITy/IITOpa He
MeHee 90
rpazlyCcoB.

Yros noBopoTa
repeaHero rnjieya
MaHUITyJIITOpa He
MeHee 100
rpajlycosB.




1151 onipeiesieHUst
TO/IO>KEeHUST
3a/THETO U
repe/iHero Ijiey
MaHUMY/ISATOpa
O/KeH
1CITI0/Th30BaThCSI
CMPOCKOII. YTOJ
[OBOpPOTA 110
ueTBEPTOU OCU He
MeHee 180
rpajlycoB.
[TormkHa OBITh
BO3MO>KHOCTb
OCHallleHUsI
CMeHHBIMU
HacaZiKamu
(HarpuMmep,
ep>karesib
KapaHZallia uim
dnomactepa,
MpHUCOCKa C
CepBOZIBUTaTesieM,
MeXaHUUYeCcKoe
3axBaTHOe
YCTPOMCTBO C
CepBOZIBUTaTesieM,
YCTPOMCTBO 151
1a3epHOM
rPaBUPOBKU U/
YCTPOWCTBO /151
3D-rneuatn).
TomkHa OBITh
BO3MO>KHOCTb
[O/IK/TFOUeHHsI
TOTIOJTHUTETbHBIX
YCTPOWCTB
(HarpuMmep,
TpaHCIIOpTepa,
pesibca Jijist
repemelieHus
poboTa, my/bTa
yTpaBaeHus TUIa
IKOMCTHK,
KaMepbl
MAalLIMHHOTO




3peHus,
OTITHYEeCKOTO
naTuvika, MOZYJIs
GecrpoBoAHOTO
noctyma.

Po6oT-
MaHUITY/ISITOP
O/KeH
00OecrieunBaTh
repemelijeHMe
HacaZKu B
MPOCTPAHCTBe,
AKTHBAL[UIO
HaCa/IKH,
BO3MO>KHOCTh
MOy YeHust
CUTHAJIOB OT
Kamephbl U
aTUMKOB,
BO3MO>KHOCTb
yTpaBaeHust
TOTIO/THUTEeTbHBIM
11 yCTPOUCTBaMHU.
Marepuan
Kopriyca -
 TFOMUHU.
TiameTp paboueii
30HBI (6e3 yuera
HaBeCHOTO
MHCTpYMEHTa U
UeTBepTOH OCH)
He MeHee 320 MMm.
iHTepdeiic
MOZAK/TFOUeHUS] -
USB.

[10/KeH UMeThb
BO3MO>KHOCTh
ABTOHOMHOM
paboThI U
BHEIIIHETO
yTpaB/ieHus!.
YTipaB/IsSiFOLUN
KOHTpOJIIep
TOJKEH OBITh
COBMECTUM CO
cpezoli Arduino.




YTpaB/sSItOLA
KOHTPOJL/Iep
COBMECTHM CO
cpezioi
[MporpaMMHpOBaH
us Scratch, u
SI3BIKOM
rporpaMmmMupoOBaH
s C.
[JomkeH
00ecIieunBaTh
[MOBOPOT I10
[epBbIM TPEM
0CSIM B 3a/IaHHBIN
YTO/T U Ha
3a/laHHbIN yTOJI,
[MOBOPOT 10
ueTBepTOW OCH Ha
3a/laHHBIN yTOJI,
[IBIKEHVe B
KOOpZAWHATHI X, Y,
/, TiepemelleHre
Ha 3aJjaHHOe
[paccTosiHUe T10
KOOpAuHaTam X,
Y, Z, niepenauy
TaHHBIX O
TeKyleM
[OJIOKEHUU
VIJIOB, Ilepeziauy
TaHHBIX O
TeKYLUX
KOOpAMHaTaxX
VHCTPYMEHTa.
[lo/mkeH
M0/ eP>KUBATh
repeMelieHue B
[1€KapTOBbIX
KOOpAWHATaxX U
yIax roBOpoTa
ocel, C 3aJ]JaHHOU
CKOPOCTBIO U
YCKOPEHHEM.
TUrbl
repemMereHul B
€KapTOBbIX




KOOpZHaTax:
[IBIDKEHHe T10
TpaeKTOPUH,
[IBIDKEHMe T10
[IPSIMOU MeXAY
IBYMsI TOUKaMU,

repernpbIriBaHie
13 TOUKHU U TOUKY
(mepeHoc
00BeKTa).
12. O6pa3oBarenbHbl (OOpa3oBaresbHbI |1 MIT. 1 wr.
i1 Habop J1s 1 KOMITJIEKT
M3yUYeHust ToJDKeH OBITh
MHOTOKOMIIOHEHT [[ipe/iHa3HaueH
HBIX 117151 N3yUeHHst
poboToTexHUUECK [POOOTOTEXHUUECK
X CHICTEM U X TeXHOJIOTUH,
MaHUTTY/ISILIMOHHBI0CHOB
X poO0TOB HGbOPMALIMOHHEI
X TEXHOJIOTUU U
TeXHOJIOTUU
MPOMBILLIEHHON

aBTOMAaTH3aL1K, a
TaKKe
TeXHOJIOTHU
MPOTOTUITUPOBAH
Vst U aJJUTUBHOTO
MpPOU3BO/ICTBA.

B cocras
KOMII/IEKTa
TOJDKHO BXOJIUTh:
1)
HTe/1eKTya IbH
bIii CEpBOMO/Y/Tb
C
MHTerpUpPOBaHHOM
CHUCTeMOM
yTipaB/ieHUs,
[103BOJISIFOLL[ e
00BeIUHATH
CepBOMOJY/N
IpyT C IpyroM 1o
[0C/e0BaTeIbHO
My UHTepdeicy -
He MeHee 6 IIIT;

2)




PoboTOTEXHUUECK
Wi KOHTPOJL/Iep
MO/y/TbHOTO TUIIA,
TTpe/ICTaB/ISIOIINN
coboii
O/IHOTL/IaTHBIN
MUKDPOKOMIIbIOTED
C orepaLiiOHHOM
crcreMol Linux,
00BeIMHEHHBIN C
nepriepuiiHbIM
KOHTPOJIJIEPOM C
[MOMOIIIbIO TI/IaThl
pacIlipeHus..
PoboToTEXHUUECK
Wi KOHTPOJL/Iep
no/mKeH
VZIOBJIETBOPSITh
TeXHUYe CKUM
XapaKTepUCTUKAM
: KOJI-BO sifiep
BCTPOEHHOTO
MUKDOKOMIIbIOTED
a - He MeHee 4,
TaKTOBasi UaCTOTa
sIpa - He MeHee
1,2 I'T1, o6bem
O3Y - He meHee
512 MO, HauKe
HTepdelicoB -
SPI, 12C, 12§,
TTL, UART,
PWM, udpoBsie
11 aHA/IOTOBbBIE
[OPTHI /15
TIOJK/TFOUEHUS
BHEIITHUX
YCTPOMCTB, a
Taroke WiFi nm
Bluetooth gnst
KOMMYHUKaL[U1
CO BHELITHUMH
YCTPOKCTBaMM.
Pob6oTOTeXHUUECK
Wi KOHTPOJL/IEp
OJDKeH




00OecrieunBaTh
BO3MO>KHOCTb
[porpaMMHUpOBaH
Visi C TIOMOLL[BIO
CpeJICTB SI3bIKOB
C/C++, Python u
CBOOOIHO
pacripocTpaHsieMo
i cpezibl Arduino
IDE, a Takxke
yTpaBaeHust
MOZIe/ISTIMU
POOOTOTEXHUUECK
1X CUCTEM C
[OMOIIbIO CPe/ibl
ROS.

3)
BbIunC/IATe/IbHBIN
MOJY/Tb CO
BCTPOEHHBIM
MUKDOKOHTPOJLTE
pOM - He MeHee 1
LIIT.
BbIunC/IATe/IbHBIN
MOJY/Tb JIO/DKEeH
001aaTh
BCTPOEHHBIMU
111(DpOBLIMU
[opTamu - He
MeHee 12 T U
QaHa/I0TOBBIMU
MOpPTaMu - He
MeHee 12 1IT.
BbIunC/IMTe/IbHBIN
MOJY/Tb [JO/DKEeH
001a1aTh
BCTPOEHHBIM
MOZyJIEM
GecripoBoiHOM
CBSI3U TUIIA
Bluetooth u WiFi
151 CO3/JaHUS
armapaTHO-
MPOTrPaMMHBIX
pelleHnit U
"'yMHBIX/CMapT"'-




YCTPOMCTB J1/1s1
pa3paboTku
peLeHu
"NHTepHeT
BelLen".
BbIunC/IATe/IbHBIN
MOJY/Tb [IO/DKEeH
001a1aTh
COBMECTUMOCTBIO
C
neprdepuiiHbIMU
r1aTaMu JJist
MO/IK/TFOUeHUsT K
cetu Ethernet u
[O/IK/TFOUeHHsI
BHellIHel
CHU/IOBOU
Harpy3Ku.

4) Monysnb
TeXHUUEeCKOTO
3peHus,
Tpe/iCTaBISIOILUI
coboit
YCTPOMCTBO Ha
baze
BLIUMC/TUTETHHOTO
MUKDOKOHTPOJLIE
pa u
MHTerpUPOBaHHOU
Kamephl,
o0ecrieunBarojee
pacrio3HaBaHue
[POCTENIINX
1300pa>keHU Ha
MO/TyJ/Ie 3a CueT
COOCTBEHHBIX
BBIUHC/TATE/TEHBIX
BO3MOXXHOCTEM -
He MeHee 1 1IT;
Mopy/ib
TeXHUYEeCKOTO
3peHust JoJKeH
00OecrieunBaTh
BO3MO>KHOCTb
OCYIIeCTB/ISATh
HAaCTPOUKY




DKCITO3UIUH,
Oasanca 6esoro,
HSV
COCTaBJISIOLLHX,
[10IIaIu
0OHapy>KrBaeMoi
o0sacTu
11300paykeHus],
OKDYTJIOCTH
0OHapy>KrBaeMoi
o0sactu
11300paykeHus],
[MO/IOKEHHEe
00OHapyK1BaeMbIX
oOsacreit
OTHOCUTE/TbHO
APYyT Aipyra
Mopy/ib

TEeXHUYE CKOTO
3peHust JoJKeH
IMETh
BCTPOEHHbIe
MHTepdeich -
SPI, UART, 12C
v TTL s
KOMMYHUKaLUU
APYyT C JpyromM
WA BHEILIHUMU
YCTPOKCTBaMM.

5) KommiekT
KOHCTPYKTHBHBIX
5/IEMEHTOB U3
MeTaslIa /st
cOOpKU MojeNu
MaHUITY/ISITOPOB -
He MeHee 1 IIIT;
6) Komruiekt
5JIEMEHTOB [J1s1
cOOpKHU
BaKyyMHOT'O
3axBara - He
MeHee 1 1IT.
O6pa3oBaTebHbI
1%}
POOOTOTEXHUUECK
Vi KOMIIEKT




no/mKeH
cofiep>KaTh Habop
OubIMoTEK
TpexXMepHbIX
Moziesien Jist
MPOTOTUITUPOBAH
Vst Mojiesieit
MOOUTBHBIX U
MaHUITY/ISILIAOHHEI
X poboTOB
Pa3/IMYHOrO THUMIA.
B cocras
KOMIT/TEKTa
TO/KHBI BXOJUTD
MHCTPYKIUY U
MeTo[udecKue
yKa3aHHUs T10
pa3paboTke
TpPeXMepHBIX
Mozenei
MOOHIBHBIX
po6OTOB,
MaHUITY/ISILIAOHHEI
X pob0TOB C
Pa3/TUUHBIMA
TUTIAMU
KIHEMaTHUKU
(yrnoBasi
KIHEMAaTHKa,
T1J10CKO-
rapaJuieibHast
K{HeMaTHKa,
nenbTa-
K{HeMaTHKa,
SCARA v
pbIYaKHast
KIHEMAaTHKa,
raargopma
Crroapra v T.1.).
O6pa3oBaTenbHbI
151
poboTOTEXHUUECK
i1 KOMIT/IEKT
O/KeH
CcoZieprKaTh
WHCTPYKLIMU 110




[MPOEKTHUPOBAHUIO
po6OTOB,
MHCTPYKIUY U
METOAUKU
OCYII[eCTBIeHUSI
WH)KeHEPHBIX
pPacyeToB TMpH
MPOEKTUPOBAHUU
(pacuetsl
Harpy3ku U
MOMEHTOB, pacueT
MOIIIHOCTH
[TPUBO/IOB, pacyeT
rapamMeTpOB
KWHEMaTHKU U
T.T1.), UHCTPYKLIUU
1o pa3paboTke
CHCTEM
yTIpaB/IeHUs U
MPOrpPaMMHOTO
obecrieueHust 1J1st
yTIpaB/IeHUST
poboTamuy,
WHCTPYKLIUU U
METOIUKH TIO
pa3paboTke
CUCTEM
yTIpaB/eHUS C
H/IeMeHTaMH1
MCKYCCTBEHHOTO
HTe/IeKTa U
MAITMHHOTO
00yueHusI.

KomrmbioTepHoe 060pyjoBaHe

13.

HoyTOyk

HOYTOYK;
JKecTkas,
HeOoTK/Irouaemast
K/laBUaTypa:
Hauuue;
Pycckast
packiazika
K/1aBUATYPBbI:
Hauuue;
/TvaroHanb

DKpdHd. HE MeHee

@®opm-dakrop: |1 wT.

1 1oT.




15,6 [101MOB;
Paspelenve
SKpaHa: He MeHee
1920 x 1080
[TIKCeJIei;
KosiuecTBo si7iep
rporieccopa: He
MeHee 4;
KonmvuecTtBo
[MOTOKOB: He
MeHee 8;

ba3oBasi TakTOBast
uacTora
rpolieccopa: He
meHee 1 I'T'y;
MakcrumasibHast
TAKTOBAst UaCTOTA
rpolieccopa: He
MeHee 2,5 ['T'w;
Ks1-naMsaTh
rporieccopa: He
MeHee 6 MOaiiT;
O6BeM
yCTaHOB/IEHHOU
OrepaTMBHOM
MaMsTH: He MeHee
8 I"0OaliT;

O6BeM

oA 1ep>KuBaeMom
oTiepaTUBHOMN
rmamsaTy (st
BO3MOKHOCTH
pacIlIupeHys): He
MeHee 24 ['0a¥iT;
O6BeM
HakonuTenss SSD:
He MeHee 240
['0aliT;

Bpems
ABTOHOMHOM
paboThI OT
Oarapeu: He
MeHee 6 4acoB;
Bec HoyTOyKa C
yCTaHOB/IEHHBIM
AKKYMYJISITODOM:




He Oosee 1,8 Kr;
BHeHuit
HTepdeiic USB
CTaH/apTa He
Hike 3.0: He
MeHee Tpex
CBOOO/IHBIX;
BHerHuit
HTepdeiic LAN
(ucrionb3oBaHye
[epexofHUKOB He
rpeJyCMOTPEHO):
HaMuue;
Hanune
MOZy/el 1
HTepdelicoB
(ucnonb30BaHUe
repexo/JHMKOB He
[peayCMOTPEHO):
VGA, HDMI;
becnipoBoziHas
cBsA3b Wi-Fi:
HaMuue C
M0/1J]eP>KKOM
craHgapra IEEE
802.11n nnu
COBpEMEHHee;
'Web-kamepa:
HaMuue;
MaHuysaTop
"MBIIIIB":
Ha/Uuue;
[IpenycraHoB/ieH
Hast
oriepal[MOHHast
cucTema C
rpaduueckuM
10/1b30BaTe/IbCKU
M HHTepdelicoMm,
00ecreunBaroLLast
pabory
[pacrpocTpaHeHH
bIX
00Opa3oBaTebHbIX
151

00111e CHCTEMHBIX




[IPUJIO’KEHUU:
Ha/Iuuue.

14.

Tenexxka -
XpaHUTULLIE
HOYTOYKOB

TUI KOpITyCa:
MeTal;
BO3MO>XHOCTb
Ge3omnacHoro
3allUIeHHOTO
3aMKOM XpaHeHUst
HOYTOYKOB:
Ha/nyue;
BO3MO>XHOCTb
3apsiIKU
HOYTOYKOB:
Ha/nyue,
[0//1epKKa
HOYTOYKOB U3
KOMILIeKTa
MOCTaBKU;
Ha/M4yle poyTepa
Wi-Fi cranzmapra
802.11n vun
coBpeMeHHee: 1
[IIT.

MoZIeprKKa
HOYTOYKOB U3
KOMTI/IeKTa
[0CTaBKY;
KOJTM4YeCTBO
HOYTOYKOB: OT 6
ITYK, TIO/]/lepP>KKa
HOYTOYKOB U3
KOMTI/IeKTa
[0CTaBKY;
HaripsokeHue
nuranus: 220 B\
50 I';
[ToTpebnsiemast
MOLL[HOCTb, BT
(MakcuMymMm):
2500;
[ToTpebsnsiembIii
TOK, A
(Makcumym): 12;
[I/1MHa 1IHypa
5/1eKTPONUTaHUS:

oT 2,5 MeTpa;

1 1oT.

1 1oT.




3arura oT
repeHarpsoKeHus,
KOPOTKOI'O
3aMbIKaHMS:
Ha/TMJue;

KoJieca gns
repeaBDKEHUS C
TOPMO30M:
HaMJue.




