MUHHUCTEPCTBO INPOCBEIEHUSI POCCUNUCKOM
®EJIEPALINU

PACIIOPAXKEHUE
ot 12 siuBapsa 2021 r. N P-6

OB YTBEPKJIEHUU METOINYECKHUX
PEKOMEHJIALIMH 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBILIEOBPA3OBATEJBHBIX OPTAHU3AIIUSAX,
PACIHOJIOKEHHBIX B CEJbLCKOU MECTHOCTH U
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM N TEXHOJIOT'MYECKOH
HATIIPABJIEHHOCTEN

Bo wucnonnenne mnynkra 4 IlpaBwi mipenocTaBieHHUs W paclpeneieHust cyOocuauii w3
dbenepanbHOTO OrOKETa OrOKEeTaM cyobekToB Poccuiickoit deneparum Ha cohuHAaHCHPOBAHWE
pacxoHbIX 00s13aTeNbCTB CyOBeKTOB Poccuiickoit denepariny, BOZHUKAIONIUX MPU PeaTA3auu
PErHMOHANBHBIX MPOEKTOB, 00ECIIEYNBAIOLINX JOCTIDKEHHE IIeNieH, MoKas3aTeneil U pe3yinbTaToB
(dbenepabHBIX TPOEKTOB, BXOJANIMX B COCTaB HaIMOHAIBHOrO mpoekra "OOpa3oBanue", B
paMKax TocyaapcTBeHHOM mporpammbl Poccuiickoit ®denepanum "Pasputue oOpa3oBanHus',
npuBeneHHbIX B [Ipunoxxkennn N 5 k rocymapcTBeHHOW mporpamme Poccwuiickoit denepanun
"PazButne oOpa3zoBaHms'", yTBEpKIeHHOW moctaHoBieHUEM [IpaBurenbcTBa Poccuiickoit
®denepanuu ot 26 aexadps 2017 r. N 1642:

1. VYTBepautrs nmnpunaraemble ~ MeToaMuYeCKHME ~ PEKOMEHJAUMU IO  CO3JaHUID U
(GYHKIIMOHUPOBAHUIO B 0011€00pa30BaTeNbHBIX OpPraHU3alUsAX, PACHOJOKEHHBIX B CEIbCKOM
MECTHOCTHU U MaJIbIX TOpO/iax, [IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHON M TEXHOJIOTUYECKOM
HAIMpPAaBJIEHHOCTEH B paMKaX PEruoHaJIbHBIX MPOEKTOB, OOECIEUMBAIONINX JTOCTIKEHUE IIelieH,
nokasaresel u pesynbrara ¢eaepanbHoro mnpoekra "CoBpeMeHHas MIKojia" HAIMOHAIBHOTO
npoekra "Obpa3zoBanue";

2. KOHTpOJIB 34 UCIIOJIHCHHUEM HACTOAMICTO PACIIOPSAKCHUA OCTABJIALO 3a co00M.

T'B. BACHJIbEBA

Ipunosxcenue



YTBEPK/[EHBI
pacnopsdicenuem
Munucmepcmea npoceewenus

Poccuiickoii @edepayuu

om 12 aneaps 2021 2. N P-6

METOJIUYECKHUE PEKOMEHJIALIUU 1O
CO3JJAHUIO 1 ®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJIbHBIX OPTAHU3ALIUSX,
PACHIOJIOKEHHBIX B CEJIbCKO MECTHOCTH U
MAJIBIX TOPOJIAX, HIEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOU
HAIIPABJIEHHOCTEN

1. O01mme moJ10KeHUSA

Hacrosmue Meroauveckue pekoMmeHmanuu (najgee - PekoMeHmanuuW) HampaBJIeHbl Ha
ofecrieueHre €IUHBIX OPTraHM3allMOHHBIX M METOJAMYECKHUX YCJIOBHM co3laHus U OOMIMX
MOAX0/I0B K (P)YHKIIMOHHPOBAHUIO B 00II€00pa30BaTEIbHBIX OPraHU3alMUsAX, PACIOJIOKEHHBIX B
CEeJIbCKOM MECTHOCTH W MallbIX TOopoJaX, IEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOU H
TEXHOJIOTHYECKON HampaBiieHHOcTeld "Todka pocra", B IeNAX OOCECHEUYCHHS peanu3aiiu
dbenepanbHoro mpoekra "CoBpeMeHHas 1IKoJa" HarmoHanpHOTro poekta "Oopa3oBanue" (najee
- (QenepanbHBIi TPOEKT), B TOM YHUCJIE YCTAHOBJEHUA TpeOOBaHHI K pe3yiabTaTam
WCIIOJIb30BaHUs CyOcuauu W3 deaepanbHoro OrojpkeTa Oropkeram cyObekToB Poccuiickoi
Qenepanii  Ha CO(PUHAHCUPOBAHHE PACXOJHBIX 00s3aTeNbCTB CyObeKTOB Poccuiickoit
@denepaniv, BO3HUKAIOIIUX [PU pealu3alli PETHOHAIBHBIX IMPOEKTOB, O0ECHEUYHUBAIOIINX
JNOCTHIKEHHE  IleNiel, mokasareneil W pesynbrata  ¢eaepanbHoro  mpoekra "B
0011e00pa3oBaTeIbHBIX OpPraHU3alUsaX, PACHOJIOKEHHBIX B CEIbCKOW MECTHOCTH W MaJbIX
ropojiax, Co3JaHbl M (PYHKIUOHUPYIOT LEHTPbl 00pa3oBaHUS E€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKON HampaBIeHHOCTE" .

[IpuBeneHHbIe B HACTOAIMX PekoMeHmanusx TpeOOBaHUS SBISIOTCS MUHUMAJIbHBIMUA. OpraHbl
UCIIOJIHUTENBHON  BracTH  cyOonekToB  Poccuiickoit  denepauuu  (OpraHbl  MECTHOTO
cCaMOyTpaBlieHUs) TpU pealu3alid MEpONpUITUNH MO CO3JaHUI0 W (YHKIIMOHHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OpPraHU3aIUsgX, PACHOJOKEHHBIX B CEIbCKOW MECTHOCTH W MallbIX
ropojiax, IeHTPOB OOpa30BaHMs €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOW HaIpaBJICHHOCTEU
"Touka pocra" (manmee - Llentpsr "Touka pocta") BmpaBe obecneunBaTh TpeOOBaHMS,
MIPEBBIIIAIOLINE YCTAHOBICHHBIE HACTOSIIIUMH PexoMeH1alusaMu.



Henssmu coznanus llentpoB "Touka pocra" sBISETCS COBEPIICHCTBOBAHUE YCIOBUN s
MOBBIIICHUS KauecTBa 00pa3oBaHus B 00111€00pa30BaTEIbHBIX OPraHU3aIMAX, PACIIOIOKEHHBIX B
CEeNTbCKOM MECTHOCTH M MaJIbIX TOPOJax, paCIIUPEeHUs BO3ZMOKHOCTEH 00y4Jaromuxcs B OCBOCHUH
YUeOHBIX MPEIMETOB €CTECTBEHHO-HAYYHONW M TEXHOJIOTMYECKOH HaIpaBIEHHOCTEH, MporpamMm
JOTIOJTHUTEILHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHUYECKOW HAINpPaBJICHHOCTEH, a
TaKKe JJIs MPAaKTUYECKON 0TpabOTKMU yuyeOHOro marepuaia no yueOHsIM npenmeram "dusuka",
"Xumusa", "buonorusa".

[enTpHI "Touka  pocra"  oOecreyuMBalOT  TOBBIIICHHE  OXBaTa  OOyYalOMIMXCA
0011e00pa30BaTeNbHBIX OpPraHU3alMid, PACHOJOXKEHHBIX B CEIBCKOM MECTHOCTH M MabIX
ropojiax, IMporpaMMaMd  OCHOBHOTO  OOIIEro M  JOINOJIHUTEIBHOTO  00pa3oBaHuUs
€CTECTBEHHO-HAYYHON U TEXHOJIOTMUYECKOMN HalpaBiICHHOCTEHN C MUCIOIb30BaHUEM COBPEMEHHOTO
000pyI0BaHUA.

Oprasn3anuoHHO-TEXHUYECKOE, METOIMIECKOe U MH(POPMAIIMOHHOE COTIPOBOXKICHUE CO3IaHUS
B cyowektax Poccuiickoit denepamuu LlentpoB "Touka pocta" ocymectBisier dDenepanbHoe
TOCyJapCTBEHHOE  aBTOHOMHOE  0Opa3oBaTeNlbHOE  YUpEeXKJICHHE TOTIOJTHUTEITHHOTO
npodeccuoHaibHOrO 00Opa3oBaHus "AkaJeMmusl peaau3aldy TOCYIapCTBEHHOM MOJIUTHKU U
po(hecCHOHATFHOTO  pa3BUTUSI pPAOOTHHUKOB 00pa3oBaHMs MMHHCTEPCTBA MPOCBEIICHHUS
Poccuiickoit ~ @epepanun"  (masee -  @DexmepanbHblii  omeparop).  Azapec  caifta:
https://www.apkpro.ru/.

2. Iopsiaok co3nanus

Hentper "Touka pocta" MOTYT CcO3qaBaThCs Kak 3a CYET CPEICTB Cyocwamii deaepaabHOTO
Oro/pKeTa B paMKax peanusanuu deaepanbHoro npoekra "CoBpeMeHHas mKoja'", TaKk U B paMKax
WHBIX TIPOTPaMM U MPOEKTOB 3a CUET CPENICTB OIOKETOB CyObekTOB Poccmiickoit denepanun,
CPEICTB MECTHBIX OIO/PKETOB U BHEOIOIKETHBIX HCTOYHHUKOB.

Coznanme llentpoB "Touka pocra" ocymecTBisieTcss Ha 0aze 00I1eo0pa3oBaTEIbHBIX
OpraHu3alyii, pacrojI0KEHHBIX B CEbCKOM MECTHOCTH U MajblX TOPOJAax, MPU 3TOM B MEPBYIO
ouepenb cozganue llentpoB "Touka pocra" peKOMEHIyeTCs OCYIIECTBISATh B OPraHU3alUsX,
MOKa3bIBAIOIIUX HU3KUE 00pa3oBaTeIbHbIC PE3Y/IbTATHI.

B cayuae co3manms ILlentpa "Touka poctra" 3a cueT cpeactB cyocuauu u3 (eaepabHOTro
Oromkera B pamkax (QenepanbHoro mpoekra "CoBpemeHHas mmikona" cyObekt Poccuiickoit
Ddenepanuu ONpeaeser:

- OopraH HCIOJHUTEIBHONH BiIacTu cyobekTa Poccuiickoii ®enepanuu, OTBETCTBEHHBIN 3a
peal3anuio MEpPONIPUITUN M0 CO3/1aHui0 U obecrieueHnto ¢pynkunonupoBanus Llentpos "Touka
pocrta" Ha TeppuTopuu cyobekra Poccuiickoit deneparuu (PernoHanbHelil KOOPIUHATOD);

- KOMIUIEKC Mep (IOPOKHYIO KapTy) MO co3laHuio M ¢yHKuunoHupoBaHuto LleHtpos "Touka
pocta" cornacHo Ilpunoxenuto N 1 x HacTosim Pexomen nanusim.

KoMmnekcom Mep nmpusHaeTcs IIaH MEPONPHUATHN HAa OUYEPENHOM IO U IBYXJIETHUH IUIAHOBBII
Nepuo/, MpeaycCMaTpUBAIOIUN MEpPONpPUATHS MO CO3JaHHI0 U (QYHKIHMOHUpOBaHHIO LleHTpoB
"Touka pocra", BKJIIOUAIOUIUI B TOM YHCIIE:

MEpPOIIPUATHS, HallpaBJIEHHbIE Ha co3aHue U oTKpbIThe [{enTpoB "Touka pocra";



MEpONpPUATHS, HAaIlpaBJIeHHbIE Ha obecnieueHne GyHknuonuposanus Llentpos "Touka pocra”;

MEpPONPUATHS 10 MOBBIMICHUIO POQEeCcCHOHANTBHOT0 MacTtepcTBa paboTHuKoB LlenTpoB "Touka
pocta";

MCPOIIpUATHUA 10 KOHTPOJIO JOCTWIKCHHA MHUHHMAJIbHBIX rokasareJjeit co3a1aHudad Hu
¢bynkumonnposanus Llentpos "Touka pocra'.

PervonanbHblii KOOPIMHATOP B COOTBETCTBUH CO CPOKAMU, YCTaHOBIECHHBIMU B [Ipmnoxenun N
1 x PexomeHnmanusim, yTBEpKIaeT:

- JOJDKHOCTHOE JIMII0O B COCTaBE€ pPETMOHAIBHOTO BEAOMCTBEHHOTO IIPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u pyHkinonuposanue [entpos "Touka pocra";

- TIepeYCHb TOKa3aTeliell U WHIANKATOPOB, COOTBETCTBYIOMIMX NpuBeeHHBIM B [Ipmtoxkennn N 2
K HacTosimuM PexoMeHmanmsaM, UX 3HAaUCHUIL,

- mepedyeHb 00I1e00pa3oBaTeNbHbIX OPraHU3alNM, PACIONOKEHHBIX B CEIIbCKOW MECTHOCTU U
MaJIbIX TOPOJIax, Ha 0a3e KOTOphIX MaHupyetcs co3nanue LlenTpoB "Touka pocra" (o dopwme,
npezctaBineHnoi B [Ipunoxenun N 3);

- tunoBoe llonoxenue o LleHTpe 0Opa3oBaHMs €CTECTBEHHO-HAYYHOM U TEXHOJOIMYECKOU
HanpasnenHocteit "Touka pocta" (Ipunoxkenue N 4).

Coznanme nientpa "Touka pocta" Ha 0aze 00mIe0Opa3oBaTEIPHON OPTaHMU3AIUU JOTYCKACTCS
Kak myTeM BBIJICTICHUS COOTBETCTBYIOIIETO CTPYKTYpPHOTO MOIpa3ICIICHUS
00111€00pa30BaTEIFHON OpraHu3aIiy, TaK U 0€3 BhIICICHUS OTACIBHOTO MOApPa3AeICHUS.

OO61eobpa3oBaTenbHas OpraHu3alusl HM3JaeT JIOKaJbHbI HOPMAaTUBHBIM aKT O Ha3HAUYEHUU
pykoBoautensi Llentpa "Touka pocra" (KypaTopa, OTBETCTBEHHOTO 3a (DYHKIIMOHHPOBAHUE H
pa3BuTHE), a Takke O co3maHuu IeHTpa "Touka pocta" W YTBEPKICHHH TIOJOKEHHUS O
nesrenbHocTH Llentpa "Touka pocra'.

Pernonanbubiii KoopauHATOp HE Mo3aHee AHS OTKphITHS LlenTpa "Touka pocra" obecrieunBaer
pa3MelIeHre B ClenuaibHO co3maHnHoM paszene "lLlentp "Touka pocrta" oduimaasHOro caita
oOmieo0pa3oBaTebHOM  OpraHu3alid B HH(POPMAIMOHHO-TEIEKOMMYHUKALIMOHHOW  CEeTH
"Unrepuer" undopmanuu o co3ganuu ¥ GyHKImoHupoaHuu llenTpa "Touka pocra", B ToM
yucie napopmanuu 06 oOpa3zoBaTeabHBIX porpammax, obopynoBanuu Llentpa "Touka pocra”,
IUIAHUPYEMOM PEXHME 3aHATHI 0O0yJaromuxcs, IUIaHUPYEMbIX MeponpusaTusix. B co3manHOM
pasznene o¢UIMAIBHOTO caifita oO0pa3oBaTeNbHON OpraHu3allMyd  TakkKe pa3MenlaeTcs
uHpopmMalrsa 0 HalMOHAIBHOM mpoekTe "O0pa3oBanue" (B TOM 4YHCIIE JIOTOTHUIT), apec caiiTa u
odunManbHas CHMBOJIMKa MUHHCTEpCTBA pocBelienus Poccuiickoit deneparum.

Pernonanpubiii koopauHaTOp obecmeunBaeT uHGopMupoBanue dDenepaqbHOTO OIEpaTopa B
cllydae co3/laHus Ha TeppuTopuu cyonekra Poccuiickoii denepanuu Llentpos "Touka pocra" B
pamMKax MHBIX MPOTPaMM M MPOEKTOB, HE OTHOCSIUXCSA K peanu3anuu (QenepaabHOTO MPOoeKTa
"CoBpeMeHHas 1IKoja" HaluoHanbHOro mpoekTa "OOpa3zoBaHue", 3a CueT CpPelACTB OOIKETOB
cyobekToB Poccwmiickoit ®eneparuu ¥ (WIM) CPEICTB MECTHBIX OMOKETOB U (WIIH)
BHEOIOJUKETHBIX HCTOYHHMKOB, a TaKXKe HalpaBleHHe Ha coryacopanue PenepaabHOMY
oreparopy KOHIENIINU CO3JaHNs U QYHKIIMOHUPOBaHUs Takux L[eHTpoB.



3. TpCﬁOBaHHH K IOMCIICHUAM, KOMIIVICKTOBAHUIO OﬁOpyHOBaHI/IeM,
pPacxoaAHbIMHA MaTE€pUuajlaMu, CPpeaACTBaAMHU oﬁyqunﬂ U BOCIIMTAaHUA

Cozmanne IlentpoB "Touka pocrta" mnpeanosiaraeT KOMIUIEKC YCIOBHW 10 OCHAIICHHUIO
00pa3oBaTeNbHBIX OpraHu3aluii 00OpyZIOBAaHMEM, DPACXOJHBIMHA MAaTepHAIAMH, CpPEACTBAMHU
oOy4eHHsT W BOCIMTAHHA Ui JOCTIKCHHS OOPa30BaTENBHBIX PE3YIbTATOB 1O MPEAMETHBIM
obmactssm "EctectBeHHO-Hayunbsie mnpenmersl’, "EcrecTBenneie Hayku", "Maremartuka wu
nnpopmaruka"”, "OOmecTtBo3HaHue U ecrectBo3Hanue", "TexHomorus", 00pa30BaTEIBHBIX
rporpaMm 0011ero 00pa3oBaHusl €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HAIpPaBJICHHOCTEH,
IpU peaju3aluy KypcoB BHEYPOUHOMN NESTENbHOCTH U JIOTIOJHUTENIBHBIX 00Iepa3BUBAIOIINX
IIPOTrpaMM €CTECTBEHHO-HAYYHOU U TEXHUYECKOU HANPABICHHOCTEN.

[Tepeuensr HampaBieHHOCTEH peann3yeMmbix Ha 6a3e LlentpoB "Touka pocta" oOpazoBaTeIbHBIX
IpOrpaMM MOXKET OBITh paclIMpeH B 3aBUCHMOCTH OT MMEIOIIUXCS y 00Imeo0pa3oBaTeIbHBIX
OpraHu3aluil ycIoBUM, a TaKke NOTPEOHOCTEN YUaCTHUKOB 00pa30BaTE/IbHBIX OTHOIIEHUH.

Coznanmue nentpa "Touka pocra" mpeznosnaraer pa3BuTue oOpa3oBaTebHON MHPPACTPYKTYPHI
0011e00pa3oBaTeIbHOM OpraHu3alik, B TOM YHCJIE OCHAIIEHHE 00I1e00pa3oBaTeIbHON
OpraHu3aIum:

- o0opymoBaHHWEM, CpEICTBAMH OOYyYEHHsS ¥ BOCIMTAHHUSA Ui H3YyYeHHs (B TOM YHCIE
AKCIEPUMEHTAJIBHOTO) MPEAMETOB, KYypCOB, JAUCHUIUIMH (MOAyJel) ecTeCTBEHHO-Hay4yHOU
HANpPaBJICHHOCTH ¥ TEXHOJIOTUYECKOW HANpaBICHHOCTEH TIpH pealu3alii  OCHOBHBIX
00111€00pa30BaTENBHBIX TPOTPAMM U JOMOJHUTEIBHBIX 0011e00pa30BaTEIbHBIX MPOTPAMM, B
TOM 4YHCJIEe JJIs paclIupeHus cojiepKaHus ydeOHbIXx mnpeameToB "dmsuka", "Xumus",
"buomorus";

- 00opyIoBaHUEM, CpeICTBaMU OOyYEHHSI M BOCIIUTAHUS AJIS U3yYEHUS OCHOB POOOTOTEXHUKH,
MEXaHUKH, MEXaTPOHHMKH, OCBOEHHUS OCHOB MPOrpaMMHUPOBAHHUA, peajU3alUu [POrpaMM
JIOTIOTHUTEIHHOTO 00pa30BaHuUsl TEXHUUECKON U €CTeCTBEHHO-HAYUYHO!N HampaBlIeHHOCTEH U T.1.

- KOMIIBIOTCPHBIM U HUHBIM 060py,I[OBaHI/IeM.

[lepeuenb, MUHUMaANIBHO HEOOXOMMbIe (DYHKIIMOHANBHBIE M TEXHUYECKHWE TpeOOBaHUSA U
MUHUMAaJbHOE KOJUYECTBO OOOPYAOBAaHMS, PACXOJHBIX MATEpPHANIOB, CPEACTB OOy4YEHHS U
BocruTanus Ay ocHameHust LlenTpo "Touka pocta" (manee - MHPPACTPYKTYpHBIN JIUCT),
onpenenstoTcs PernonansHbIM KOOpaAuHATOPOM ¢ yueToM [IpumMepHoro nepeuns o0opynoBaHus,
PacxXoJHBIX MaTepuanoB, CPEACTB OOyYeHUS M BOCHUTAHHUS JUIsl CO3JaHUs U OOecreyeHHs
(GYHKIIMOHUPOBAHUS IEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKON
HampasiieHHOCcTH "Touka pocta" B 00II€00pa3oBaTeNbHBIX OPraHU3alUAX, PACHOJIOKEHHBIX B
celbcKoi MecTHOCTM W Manbix ropoaax (Ilpunoxenue N 6), NpUMEPHOTO THUIOBOTO
uH(paACTpYKTYpHOTO JHUCTa, ompenenseMoro @denepanbHbIM ONEPATOPOM, U  HACTOALIUX
Pexomennaruii.

B pamkax ocHameHuss 00meoOpa3oBaTeNbHBIX — OpraHu3ammii  npu  (HOPMHUPOBAHUU
uHppacTpykTypHOro nucra cyonekt Poccuiickoit ®denepanuu BlipaBe BbIOpaTh CTaHAAPTHBIN
WM TPOQUIBHBIA KOMIUIEKT OOOpYIOBaHMs, TMPEICTaBICHHBIH B TMPUMEPHOM TIEpEUHE
000py/nOBaHUs, PACXOJHBIX MaTepUaioB, CPEICTB OOyueHHUS W BOCIHTAHUS JUIS OCHAIEHUS
LentpoB "Touka pocra" (Ilpunoxenne N 6). Jlns MamoKOMIUIEKTHBIX 00I11€00pa30BaTEIbHBIX



opranuzanuii <1> 00beM eIuHHIl CPEeICTB 00YUYEeHUSI U BOCIHUTAHUS (GOPMHUPYETCS B MEHbIIEM
KOJIMYECTBE.

<1> ManokoMIUIEKTHOW 001e0o0pa3oBaTebHON OpraHu3aluell B paMKax peaju3aluu
MEPONPUATHA MO CO3JaHUI0 W (YHKIMOHMPOBAHUIO IICHTPOB €CTECTBEHHO-HAYYHOW U
TEXHOJIOTUYECKOW  HampaBJICHHOCTEH Mpu3HaeTcss 00mieoOpa3oBaTenbHas — OpraHU3alus,
YHCIIEHHOCTh KJIACCOB-KOMIUICKTOB B KXKIOW W3 Mapajuiesied KOTOpOod cocTaBiisieT He Oonee |
(3115050400058

[TpodunpHBEI KOMIUIEKT OOOPYAOBaHUST MOXET OBITh BBIOpaH g 0O0IIe00pa30BaTEIbHBIX
OpraHu3alyii, UMEIOINX Ha MOMEHT co3/1aHus 1eHTpa "Touka pocra" HaboOp cpeacTB 0OyueHus
U BOCIHTAaHHUSA, TOKPBHIBAIONIMM CBOMMH (YHKIIMOHAIBHBIMH BO3MOYKHOCTSMU 0a30BbIE
noTpeOHOCTH NpHU u3ydeHuu npeametos "Ouszuka", "Xumusa" u "buonorus".

[IpodunpHelii  KOMIUIEKT  0o0opyaoBaHusi  oOecneunBaeT  3(G(GEKTUBHOE  JOCTHXKEHUE
o0pa3oBaTeNbHBIX pPE3Y/IbTATOB OOYUYAIOIIMMHUCA MO MPOrpaMMaM €CTECTBEHHO-HAy4YHOU U
TEXHOJIOTUYECKOW HAampaBJI€HHOCTEH, BO3MOXHOCTh YIJyOJEHHOTO HW3Y4EHHUS OTJIENbHBIX
MIpeIMETOB, B TOM 4HcCIIe A1 GOpMUPOBaHUS N300pETaTEIHCKOTO, KPEaTUBHOTO, KPUTUIECKOTO
MBIIIJICHHUS, Pa3BUTHS (YHKIMOHAJIBLHOW TPaMOTHOCTH Yy OOydYaroIIUXcs, B TOM 4YHUCIE
€CTECTBEHHO-HAyYHON U MaTEMaTUYECKOM.

[Ipu bopmupoBanum MHOPACTPYKTYPHOTO JHCTA U3 MPOPUIHLHOTO KOMILIEKTA B 00sS3aTEIIBHOM
nopsiike obOecreuynBaeTcsi BBIOOp CPeNCTB OOydeHUsS W BOCIUTAHUS HE MEHEE YeM IO TpeM
yaeOnpiM mipeameram ("®usuka", "Xumusa", "buonorua") m KOMIBIOTEPHOTO 00OPYIOBAHMS.
OcraBmvecs 1O  WTOraM  OmpenaeieHus  00sA3aTeNbHOr0  000pYAOBaHMS  CPEJNCTBA,
npeaycMoTpeHHbie st ocHamieHus [leaTpa "Touka pocra", pacnpenenstorcs Ha TpUOOpETeHHE
JOTIOTHUTEIBHOTO OO0OpYyNOBaHUS, BXOJALIET0 B IMepedYeHb OOOpYIOBaHUS, PACXOJHBIX
MaTepuasoB, CpeACcTB 0OydeHusl U Bocnutanus npoduiabHoro komruiekra ([Ipunoxxenne N 6 k
METOAUYECKUM PEKOMEHALIHSIM).

[Ipu BbIOOpE NOMOJHUTENBHOTO OOOPYIOBaHHUS TaKXKe CIEAYeT Y4YUThIBaTh cCHenupuKy u
MOTPEOHOCTH OTpacielt PKOHOMUKH cyObekTa Poccutickoit denepamnu.

PernonanbHblil KOOpAMHATOP 0OECIIEUMBAET COTJIaCOBaHNE CPOPMUPOBAHHOTO B COOTBETCTBUH C
TUTIOBOM (opMoil uHpacTpykTypHOTO JcTa ¢ DenepalbHbIM OMEpaTOPOM B COOTBETCTBUU C
periameHToM, onpeaensieMbiM DeepanbHbIM ONEePaTOPOM.

[Ipu HampaBjeHUU Ha COIVIACOBaHME MH(PACTPYKTYPHOTO JIMCTA, COJEPIKAIIETO CTaHIAPTHBIC
KOMIUICKThI, PerMoHaybHbI  KOOpAMHATOp mpenoctaBiser (mo ¢opme DenepanbHOro
omeparopa):

- MNOATBCPKACHUC OTCYTCTBUA B COOTBCTCTBYROIIUX O6paSOBaTCJ'ILHLIX opraHu3anuix,
OCHAIICHUEC KOTOPLIX INIAHUPYCTCA, O60pynOBaHI/ISI, pacxXodHbIX MaTCPUAIOB, CPCIACTB 06yquI/1${
1 BOCIIUTAHUS, YKA3aAHHBIX B IICPCUHC CTAHAAPTHOTO KOMILJICKTA,

- MOATBepXkJeHHe Hanuuus (Jubo olecredeHne HalIM4Ms 70 MOMEHTa OcHauieHus LleHTpoB
"Touka pocTa') yCIOBHH JUIsl XpaHEHUs M HCTIOJIb30BAaHMsI XUMHUECKUX PEAKTHUBOB, B TOM YHCIIE
HE00X0AMMOTro 000pyA0BaHUs, BKIIOUas MKa( BBHITSHKHOM MaHOPaMHBINA M IIKag JUIs XpaHEHUs



XUMHYECKUX PEaKTHUBOB OTHEYIOPHBIN, coriacHo [lepedHro cpencTB 0Oy4eHUs M BOCIUTAHMS,
HEOOXOIUMBIX ISl peau3aluy 00pa30BaTeIbHBIX MPOTPaMM HAYAIBHOTO OOIIEro, OCHOBHOTO
olmero u cpeaHero ooOmero oO0pa3oBaHMs, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBUSAM
oOyueHusi, HEOOXOIUMOTO TPH OCHAIICHHH OO0IIe00pa30BaTEIbHBIX OPraHu3aluid B IENSIX
pealiM3ani MEpOTPHUITAN 10 COACUCTBHIO CO3/IaHUIO0 B cyObekTax Poccmiickoit denepanuu
(ucxomss W3 TMPOTHO3UPYEMOW TMOTPEOHOCTH) HOBBIX MeCT B 00meo0pa3oBaTeIbHBIX

OpraHu3aIusaX, yrBepxaeHHOMY npukazoM Munmpocsemenus Poccun ot 3 centsiops 2019 r. N
465.

OOpazoBarenbHble OpraHU3allK, Ha 0a3e KOTOPBIX CO3HAIOTCS U (QPYHKUHOHUPYIOT LleHTpbl
"Touka pocTa", JODKHBI COOTBETCTBOBAaTh JCWCTBYIOIIMM TpeOOBaHUSM K YCTpOICTBY,
CONICP)KAHMUI0O W OPTraHW3alMU peXHMa pPadOThl 00pa30BATENBHBIX OPraHU3alMi W WHBIM
HOPMAaTHBHBIM TIPAaBOBBIM aKTaM, ONPEACISIOINM TpeOOBaHMS K OpraHU3alMyd OOLIero u
JONOJIHUTEIBHOTO 00pa3oBaHus AETeH.

[Tomemenus (dyHKIIMOHATBHBIE 30HBI, B TOM 4YHCJIE€ y4eOHble KaOWHEThl (U3UKU, XHUMUH,
ounonorun) Llentpa "Touka pocta" pekoMeHAyeTCsl pacmoiaraTh B peaesiax OJHOTO 3/1aHMUs.

[IpoektupoBanue, 30HMpoBaHue mnomemennii IlentpoB "Touka pocra" u onpeneneHue
JU3aH-PEIIEHNN OCYIIECTBIISIETCS C YYETOM PYKOBOJCTBA IO NPOEKTUPOBAHUIO IEHTPOB
"Touka pocrta", yrBepxaaemMoro ¢eaepaibHbBIM OTIEPATOPOM.

[Ipn npoexkTupoBanny, 30HHpoBaHuM noMmemeHnii Llenrpos "Touka pocra" ciegyer ydnThIBaTh
0COOEHHOCTH OO0OpY/ZOBaHUS, PACXOIHBIX MaTEpPUANOB, CPEACTB OOyYEHHUS W BOCIHUTAHUA,
KOTOPBIM OyZieT oOecreunBaThCsi 00pa3oBaTelIbHAs OPTaHU3aIls.

[IpoekT 30HuUpoBanust nmomenieHuii LlenTpoB "Touka pocra" mpeacrasigercs PenepaibHOMY
oTiepaTopy OJHOBPEMEHHO C MPeCTaBIeHUEM HHPPACTPYKTYPHBIX JIHCTOB.

4. Opranuszanusi 00pa3oBaTeJbHON AeSITEJIbHOCTH

OOpazoBarenpHas JeATEILHOCT, Ha 0aze 1eHTpoB "Touka pocta" OCYIIECTBISCTCS IO
00pa3oBaTeNIbHBIM IPOTrpaMMaM O0IIEro U JOTOJHUTENFHOTO 00pa30BaHuUS.

TpeboBanust k ¢opmary opraHuzanuu oOpa30BaTEIbHOM JAEATEIBHOCTU PErylupyroTCs
HacTosIUMU PekoMeHganusiMu U MHBIMA UH(QOPMAIIMOHHBIMU M METOMYECKUMH MaTepHuagaMu
denepalbHOTO OIeparopa.

Hampasnenus peanusyeMbix ¢ ucrnosb3oBanueM pecypcoB Llentpos "Touka pocra" mporpamm
OTPEENAOTCA B COOTBETCTBUM C METOJWYECKMMH MaTepualaMd U PEKOMEHJAIUsIMU,
yCTaHABIMBAEMBbIMH U aKTyanu3upyeMbiMu denepanbHbIM OIIEPaTOPOM.

Ha Gaze uentpoB "Touka pocta" obecreunBaeTcst peanu3aius oOpa30BaTEeNbHBIX MPOrpamMm
€CTECTBEHHO-HAYYHOW U TEXHOJOIMYECKOW HarpaBlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
C TpeOOBaHUSMM 3aKOHOJATENLCTBA B cepe o0pa3oBaHHS M C YYETOM pEKOMEHAALui
@enepanbHOoro omneparopa. B oOs3atensHOM mnopsake Ha 0Oase 1eHTpoB "Touka pocra"
oOecrieunBaeTcss OCBOEHHE OOydarouuMucs YydeOHbIX mpenmeroB "dusuka", "Xwumuns",
"buonorus" ¢ HCHOIB30BaHMEM MpPHOOpPETaeMOro 00OpPYIOBAaHMSA, PACXOJHBIX MaTEpUAOB,
cpeAcTB 00y4eHHs U BOCIIUTAHHUS.



He menee 1/3 o6beMa BHEYpOUHOH NESATEIBHOCTH 00YUAIOIIUXCS JTOJDKHO OBITH OPUEHTUPOBAHO
Ha  MOJJEPXKAHHE  E€CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM  HaIpaBJICHHOCTEH
o0pa3oBaTeNbHBIX ~ MpOTpamMM, TPH O3TOM 00BEM  MHPOTpaMM  E€CTECTBEHHO-HAYYHOM
HANpPaBICHHOCTH HE MOXeT cocTtaBmate Menee 20% ot oOmero o0ObeMa BHEYPOUHOM
nesrenbHOCTH. OOpazoBaTeNbHBIE MPOTPAMMBI IO JPYTUM HAIMpPaBICHHOCTSM TPH HAIWYHA
BO3MOXHOCTH PEKOMEHJIyeTCsl IUIAHUPOBATh C HCIojb3oBaHUEeM pecypcoB LlentpoB "Touka
pocrta".

Pa3zpabotka paboumx mporpamm 1o npeameram "dmsuka", "Xwumus"', "buonorus", ydeOHbIM
IpeIMeTaM €CTECTBEHHO-HAYYHOW M TEXHOJIOIMUYECKOH HalpaBiICHHOCTEH M3 4acTU y4yeOHOIo
maaHa, (GopMupyeMod ydacTHHKaMH OOpa3oBaTENbHBIX OTHOIIEHWH, MpPOrpaMM BHEYPOUHOU
NESITEeIbHOCTH M JIOTIOJHUTEIBRHOTO0 00pa30BaHUs OCYILECTBISETCS 0O0IIe00pa3oBaTeIbHbIMU
OpraHu3aIusMU, B KOTOPBIX CO3/aloTcsl MeHTpbl "Todka pocrta', caMOCTOSATETHHO C Y4E€TOM
METOJIMYECKUX MaTepualioB W pekoMmeHmaumi PenepanbHOro omneparopa. Peanuzanus
0o0pa3oBaTeNbHBIX  MPOTrpaMM  JIOTIOJHUTEIBHOTO  00pa3oBaHUS B  MAJOKOMILJIEKTHBIX
0011e00pa3oBaTeNbHbIX OpPraHU3alMSIX OCYIIECTBIAETCS IMPU HAIUYUM Yy OpraHu3aluu
COOTBETCTBYIOIIUX yciaoBUM. i MaJOKOMIUIEKTHBIX 0011e00pa3oBaTeNIbHbIX OpraHu3alui
JIOTYCKaeTCcsl OTCYTCTBHE JIMIIEH3UM Ha JOMOJIHUTEIbHOE O0Opa3oBaHHWE U pean3yeMbIX
MIPOrpaMM JOMOJHUTEIBLHOTO 00pa3oBaHusl.

PekoMeHam 1no MCHOJIb30BAaHUIO CTAaHAAPTHOIO KOMIUIeKTa obopynoBaHus llentpa "Touka
pocta" mpuM  peanu3alMd  NPOrpaMM  €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOU
HarnpaBlieHHOCTe# omnpesenensl B [Ipunoxxkennn N 5 x Hactosiium Pekomenpanmsim.

ComnpoBoXkJIeHUE U METOJMYEcCKOoe OO0ecleyeHHe HCIOIb30BaHUs MPOQPHIBHOTO KOMIUIEKTa
o0opynoBaHusT B 00pa3oBaTEIbHOW JEATENHHOCTH IIeHTpOB '"Touka pocTta" OCYIIECTBISET
denepanbHbIN OnIepaTop.

Mertoanyeckne Marepuaibl, pa3padOTKH M HHBIE MaTepHajbl MO BOIPOCAM HCIIOJIHE30BAHMS
npodUILHOTO  KOMIUIEKTa  00OpyIOBaHUS  pa3padaThIBAIOTCSA,  aKTYaAJIU3UPYIOTCS |
pacrpoctpansitorcsi denepaibHbIM OTIEPATOPOM, B TOM YHCIIE C MPUMEHEHHUEM COBPEMEHHBIX
MeJlia HHCTPYMEHTOB (BH1€0, BeOMHAD, IMyOIUKAIIH ).

@denepalibHBIM ONIEPATOPOM Ha PETYJISIPHON OCHOBE 00ECIIEUNBAETCS MMPOBEICHIUE METOAMUECKUX
u oOyyarouux MEpONpHUSATH [0 BONpOCaM OpraHu3aluu 00pa30BaTENBHOTO Ipolecca B
entpax "Touka pocra" ¢ mpUMEHEHHEM NPO(UILHOTO KOMILUIEKTa OO0OpYIOBaHMs, OKa3aHUE
METOJMYECKOM  TOMOINM Tpu  pa3paboTke  y4yeOHBIX MaTepuanaoB, 3aJaHUil A
COBEPIICHCTBOBAHUSA MPAKTUYECKOW MOATOTOBKU OOYYaIOIIUXCS MO Y4eOHBIM IpeaMeTam,
KypcaM BHEYPOUHOU AEATEIbHOCTH, JOMOJHUTEILHOTO 00pa30BaHUs JETEH.

[Tegarornueckue pabOTHUKH, OCYILIECTBISIONINE AeaTeabHOCTh Ha 0aze LlentpoB "Touka pocta"
C MpUMEHEHHEM MPOPHUILHOTO KOMIUIEKTa 000pyI0BaHUS, TIPOXOAAT OOydeHHE IO MpoTrpaMmmam
JOTIOTHUTEIBHOTO MpOodeccnoHaIbHOTO 00pa3oBaHus (KypChl MOBBINICHUS KBalU(UKALMK) U3
OenepansHoro peectpa mporpamm [I1O. TloBbimieHne KBamuUKalMKU TEAarOTHYECKUX
pabOTHUKOB OCYILIECTBIISETCS] HE PEXKE OJTHOTO pas3a B TPH roJia.

5. Opranu3alMOHHO-METOAMYECKOE CONPOBOXKICHUE U
UCII0JIb30BAHUE HHOU CO3IaHHOM B PAMKaX peaju3aluu



HALMOHAJILHOTIO npoekTa ""O0pazoBanue’ HHPPACTPYKTYpPHI

B nensx KOMIUIEKCHOTO compoBOXJaeHUs nestenbHocTH LlenTpoB "Touka" ®enepanbHbIM
orepaTopoM 00eCHeunBaeTCs OCYIIECTBICHHE IMyONMKauuid ¥ OOHOBICHHUS METOAMYECKHX
MaTepHAJIOB, BKIIOYAIOMINX Y4eOHO-METOJMUYECKHE MaTepuanbl (MHCTPYKIIMH, METOJHYECKHUE
ocoous, ”HPOPMALMOHHBIE MaTEPUAIIBI, IEPEYHN PEKOMEH/TYEMBIX JINTEPATYPHBIX HCTOYHHUKOB,
BUJIEOMATEpUabl W Jp.), a TaKkKe MaTepuanbl [0 UTOraM IPOBEICHHS MEPONpPUSTUI
denepanbHOTO OnepaTopa (BeOMHAPHI, cCeMUHAPHI, KOH(EPESHIINN, COBEIIAHUS H . ).

Jlia nemarornuyeckux pabotHukoB llentpoB "Touka pocra" @enepanbHBIM ONEPaTOPOM
obOecrieunBaeTcs MPOBEJICHHE TEMaTHMUECKUX BEOMHApOB M 00pa30BaTENbHBIX MEPONPUITHUH,
HaIpaBJICHHBIX HAa Pa3bsCHEHUE BOIIPOCOB pealM3allid 0Opa30BaTENIBHBIX NMPOrpamMM Ha 0Oase
HenTpoB "Touka pocTta" ¢ npuMeHEeHNEM NPOPHUIBHOTO KOMILIEKTa 000py/10BaHUSI.

s PervoHanbHBIX KOOPAMHATOPOB M pykKoBoIsAmux padoTHukoB lLlentpoB "Touka pocta"
®denepanbHbIN orepaTop oOecreYrBaeT MPOBEICHNE TEMATHUYECKIX BEOMHAPOB, HAIIPABICHHBIX
Ha JIOTIOJIHUTEIBFHOE pPa3bsCHEHUE BOIPOCOB, OTHOCALIUXCS K HCHOJHEHUIO KOMIUIEKCOB Mep
(TOpOXKHBIX KapT) Mo co3nanuio u pyHknnonupoanuto Lleatpos "Touka pocra", TOCTHKEHHUIO
YCTaHOBJIEHHBIX MMOKa3aTeell PyHKIIMOHUPOBAHUS, UCIIOJIb30BAHNIO HHOW CO3/IaHHOM B paMKax
pean3alnuy HalMoHaIbHOTO npoekTa "ObpazoBanue" HHPPACTPYKTYPHI.

B memix »sddexTtuBHOM  OpraHU3allMOHHO-METOIWYECKONW  TOJIEPKKH  CO3JIaHUS |
¢yukunonupoBanus lLlentpoB "Touka pocra" Ha TeppuTopun CcyObekToB Poccuiickoit
Oenepau  PernoHanbHbIM ~ KOOpAMHATOPOM  oOecreuyMBaeTcs  BOBJEUEHHE  JETCKHUX
texHonapkoB "KBantopuym", neHTpoB 1udpoBoro obOpazoBanus aereit "lT-ky0", KiIroueBBIX
IIEHTPOB JIOMOJIHUTEIBLHOTO oOpa3oBanust "JloM Hay4dHOUW KoJsmaboparuu" B JCSITEIBHOCTD
entpoB "Touka pocta" B ciemyronux ¢popmarax:

1. TIpoBeneHnEe COBMECTHBIX MEPOTPHUSATHHA U OOYYAIOMIMXCS M MEAarorHdeckKux pabOTHUKOB
0011e00pa3oBaTeIbHBIX OpraHu3aluid, Ha 0a3e KOoTopbix co3marorcs LlenTpsr "Touka pocta"
(oOyuaronyie ceMUHapbl M MAacTep-KiIacChl IO BOIMPOCAM HCIIOJIB30BaHUS 000PYIOBaHHS,
CpeAcTB OOydeHHUs] W BOCIHMTAHHS, METOJAWYECKHE MEPOINpPHUATHS 10 BOIpOcaM pa3padoTKH,
COBEPIICHCTBOBAHMSI M BHEAPEHUs  MPOrpamMM  JIOTIOJIHUTEILHOTO  00pa3oBaHUs
€CTeCTBEHHO-HAYYHOW ¥  TEXHHYECKOW  HANpaBICHHOCTH, OpraHW3alMd  BHEYPOUYHOU
NEATEIbHOCTH  OOYYaroUXCs;, WHAWBHIYAIbHBIE KOHCYJIbTAlMU JUISI  [EJarorHYeCcKUuX
pabOTHHUKOB, B TOM YHCIIE B PEIKUME OHJIAWH; 3aHATHUS TPOCKTHOM JEATEIILbHOCTHIO; KOHKYPCHBIC
Y COPEBHOBATEIILHBIC MEPOIIPUSATHS JUTSI ICTSH U JIP. ).

2. OpraHu3aiys 1 y4yacTHe B PerHOHAIbHBIX U MEXPETUOHAIBHBIX KOH(EpeHIHsIX, (hecTUBANIX,
(dbopymax o oOMeHyY ONBITOM pabOThl Ha BHICOKOOCHAIIEHHBIX YIEHUKO-MECTaX, B TOM YHCIIE TIO
peanuzanuu mpeaMeTHbIX obnacteil "EcrecTBeHHO-HayuHble mpenMmeThl”, "EcTecTBeHHbIE
Hayku", "Maremaruka u unpopmatuka", "ObmecTBo3Hanue u ectectBo3Hanue", "Texnonorus",
a TaKKe MPOorpaMM JOTMOJHHUTEIHHOTO O00pa30oBaHHs €CTECTBEHHO-HAYYHOW U TEXHHUYECKOH
HaIlpaBIEHHOCTEMN.

3. YuacTue permoHalbHbIX KOOPAMHATOPOB, mpencrasurencii Llentpos "Touka pocTta" M MHBIX
LEHTPOB, (YHKUMOHMPYIOIIMX Ha TeppuTopun cyobekta Poccuiickoit @Penepauuu, B
MeponpusaTusax PenepanbHOro onepaTopa.

I'padux MeponpHsTHH, KBOTHI y4acTHs, COJAEPKAHUE U TEXHOJOTMU IMPOBEACHUS MEPOIPUITHI



JOBOJATCA @eﬂepaJIbeIM onepaTopomM AOHOJIHUTECIBHO.

4. Opranuzanysi 1 ydyacThe B IMPOBEIACHUU WH(POPMALMOHHBIX KaMITAHUK MO MOIMYIsSpU3alUn
HaIMoOHaJILHOTO rpoekTa "Obpa3zoBanue" Ha TeppuTopun cyobekToB Poccuiickoit denepanuu, B
TOM YHCIIE COOBITHUSIX, MPOBOJUMBIX JUIS KOHCYJIBTAHOHHOTO COIPOBOXKICHHS pPOAUTENCH
(3aKOHHBIX TPEJCTABUTENICH) OOYJAIOMIMXCS O BO3MOXKHOCTAX JJI Pa3BUTHUS CIIOCOOHOCTEH U
TAJTaHTOB MX JeTed, NpoecCHOHATBbHONH OpPUEHTAIMH M YCIEIIHOTO OCBOCHHUS OCHOBHBIX
00pa30BaTeNIbHBIX IPOrpaMM OOIIETO 00pa30BaAHHS.

5. PaspaboTka, yTBepXJE€HHWE W pealu3alHs CEeTeBBIX OOpa30BaTENBHBIX MPOrpaMM C
WCTIOJIb30BAHMEM BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JaHHBIX B CyObekTe Poccuiickoii
@denepan B pamMKax HalMOHaJIbHOro mnpoekra "OOpa3zoBaHue", B TOM 4YHCIE COBMECTHO C
JNETCKUMH TexHomnapkamu "KBantopuym".

6. Bosneuenne oOy4aromuxcsi 0011e00pa30BaTeNbHbIX OpraHu3anui, Ha 0a3e KOTOPBIX
cozgarotcs U pyHKunoHUpYyroT Llentps! "Touka pocrta", B paznuuHbie GOpMbI COTPOBOXKIECHUS U
HAaCTaBHUYECTBA C UCIOJB30BAaHUEM KaJpOBBIX pecypcoB, oOecneuuBaromux padoTy
BBICOKOOCHAIIIEHHBIX YICHHUKO-MECT, CO3/IaHHBIX B cyOBnekTe Poccuiickoit deneparuu B paMkax
HalMoHaJabHOTO TIpoekTa "OOpa3zoBaHue" ¢ y4eTOM METOJOJOTHH (IEJIEBOM  MOJIEIH )
HAaCTaBHUYECTBA OOYy4YalOIIMUXCS I OpraHu3alui, OCYIIECTBISIOMMNX 00pa30BaTEIbHYIO
NeSTeNbHOCTh 10  0011e00pa3oBaTe/IbHbIM, JIOTIOJHUTEIbHBIM  0011e00pa3oBaTeIbHBIM U
MporpaMMaM CpegHero mnpodeccnoHalbHOTO 00pa3oBaHMUs, B TOM YHCJIE C NPUMEHEHHEM
JYYIIUX MPAKTUK OOMEHa OMBITOM MEXTy 00ydaroIUMHUCH.

Hentper "Touka pocrta" HUCMONB3YIOT HWHPPACTPYKTYpY W KaapOBBIE PECYPCHl JIETCKHUX
texHonapkoB "KBanTopuyMm", co3maBaeMbix Ha 0a3ze 00IIe00pa30BaTEIbHBIX OPTaHU3AIUHN, IS
pa3BUTHS TPOCKTHOW JAesaTeNbHOCTH oOyuarommxcs. Ilemarormdeckue pabdotHuku LleHTpoB
"Touka pocta" oOecrieunBaIOT ydacTue OOyJarOIIUXCS B MEPONPHUATUSX JETCKUX TEXHOMAPKOB
"KBantopuyM" C yH#aJeHHBIM HCIOJb30BaHHEM OOOPYIOBaHUsS, CPEACTB OOydeHHUS |
BOCITUTAHMS, a TAK)KEe MIPUHUMAIOT YyU4acTHE B OPTaHU3YeMbIX MU CEMUHApPax MO JAEMOHCTpalluu
3¢ (GEeKTUBHOIO OMbITa peanu3anuu 00pa3oBaTeNIbHBIX €CTECTBEHHO-HAYYHOU, TEXHOJIOTUYECKOM
Y MHBIX HAIPaBJICHHOCTEH cpelu MHBIX 00111e00pa30BaTENbHBIX OpraHU3allii, PacloI0KeHHbBIX
Ha Tepputopuu cyobekra Poccuiickoit deneparuu.

PernonanpHpiM  KOOpAMHATOPOM Ha TeppuTopuu cyoOwbekra Poccuiickoit  deneparuu
obecnieunBaercsa paboTa 1Mo MojAepkKe 001eoOpazoBaTEbHBIX OpraHU3alui, NOKa3bIBAIOIINX
HU3KHE O0O0pa30BaTeNbHBIE PE3yNbTaThl, C HCIOJIB30BAHHEM HH(PACTPYKTYpPHl U KaJIpPOBOTO
obecneuenus llentpoB "Touka pocra" B pasznuuHbiX (QopmaTax (COBMECTHasl peaau3anus
o0pa3oBaTeNbHBIX  MPOrpaMM, MPOBEACHHE OOYYalOIIUX  MEPONPUSTHUH, CEMUHApOB,
KOHCYJIbTAIMH U TIp.).

IIpu mnpoBeeHHH pAa3JIMYHBIX MEPONPUATHH, CBA3aHHBIX C pealu3alueil HalUuOHAIbHOTO
npoekra "OOpa3oBaHue", MCIOJIB30BAaHUEM COOTBETCTBYIOIIEH MH(PACTPYKTYphI, KaAPOBBIX U
(MHAHCOBBIX PECYpCOB, JOJKHO OBbITH oOecredeHo MX HMH(OpPMAIMOHHOE COIPOBOXKICHUE, B
TOM 4HCIE€ B CpEACTBaX MaccoBOW MHGOpMalMM, COLMAIBHBIX CETAX, Ha calTax
0o0pa3oBaTeNIbHBIX OpPraHM3alUil ¢ HUCHOJb30BaHWEM (PUPMEHHOW CHMBOJIMKHM HallMOHAJIBHOTO
npoekta "Obpa3oBanue".

Wndpopmanmss o6 ywactum LlentpoB "Touka pocta" B MepOnpUATHUSX HAINpaBIseTCs
deneparbHOMY OIIEPATOPY B paMKax €KEKBAPTAIIbHOIO MOHUTOPUHT .



6. TpeooBanus k punancoBomy odecneuenuro Llenrpos "Touka
pocrta'"

®dunancoBoe obecneuenrne QpyHkunonupoBanus LlentpoB "Touka pocTta" BKiIrOYaeT 3aTpaThl B
cooTBeTcTBUU ¢ OOmmMH TpeOOBaHUSMH K OTPENEIICHUI0 HOPMATHUBHBIX 3aTpaT Ha OKa3aHHUE
TOCYJapCTBEHHBIX (MYHUIMMAIBHBIX) YCIyr B cdepe IOIIKOJBHOTO, Ha4YaJbHOTO OOIIero,
OCHOBHOTO 0O0IIero, cpeaHero oOmero, cpemaHero mpodecCHoHAILHOT0 00pa3oBaHUs,
JOTIOJTHUTEIHLHOTO 00pa30BaHMsl JE€TeH W B3POCIBIX, JOTOJHUTEIBHOTO MPO(PECCHOHATHHOTO
o0Opa3oBaHus IS JIML, UMEIONINX WU MOJy4YaloluX cpeaHee npogdeccuoHaIbHOe 00pa30BaHue,
npodeccuoHaAbHOTO OOyYeHMs, TPUMEHSEMBIMH TpU pacyeTe oObema CyOCHIuu Ha
(¢uHaHCOBOE O0O€ECIeYeHNEe BBINOJHEHUS! TOCYAAPCTBEHHOTO (MYHHMIMIIAJBHOTO) 3aJaHMs Ha
OKa3aHHE TOCY/apCTBEHHBIX (MYHUIMMNAIBHBIX) yCIyr (BBIIOJIHEHHE padOT) TOCYJapCTBEHHBIM
(MyHUIIMTIAJIBHBIM) YUPEXKJIEHUEM, YTBEPKJIEHHBIMU NpuKa3zoM Munnpocsemenus Poccun ot 20
HOs10ps 2018 1. N 235 1 BKIIIOUAIOLIMMU B TOM YHCJIE:

- omIaty Tpylda TEeAarorudecKux pabOTHHKOB 0O0Ieo0pa3oBaTeIbHOW  OpraHU3aINH,
obecneunBaromux ¢pyHkuronuponanue Llentpos "Touka pocra";

- npuoOpeTeHne JI0CTaTOYHOTO O00beMa OCHOBHBIX CPEICTB M MaTe€pHalIbHBIX 3allacoB, B TOM
YlClie pacXOJHBIX MaTepuasoB, A oOecreueHusl peain3anuu oOpa3oBaTeNbHBIX MPOTrpaMM B
o0beme, He0OX0IMMOM JIJIsl HETIPEPHIBHOM peann3annu o0pa3oBaTebHOTO MPOIIecca;

- obecrieueHre TEKYIIEH NeATeIbHOCTH 00IIe00pa3oBaTEIbHOM OPTaHU3aIliU 10 00ECTICUCHUIO
00pa30BaTEIILHOTO MpoIiecca.

IIpu dopmupoBanuu Oromkera cyobekra Poccmiickoit depepannu (MECTHOro OrOpKeTa) Ha
OYEpPEeHOM ToJT ¥ TUIAHOBBIH MepHOo1 He0OX0AUMO MPETyCMaTPUBATh OFOKETHBIC aCCUTHOBAHUS
B o0BbeMe, HeoOxoauMoM tsl (huHaHCOBOTO oOecnieueHus GpynknuonupoBanus L{enTpos "Touka
pocra', B TOM YHUCIIE C YYETOM COOTBETCTBYIOIICH WHICKCAIUH.

7. 3aKJII0YHNTEIbHbIE MOJI0KEHHU S

[Ipu peanuzanuu MeponpuaTHi B Helsx co3gaHus W (yHkumonupoBanus llentpoB "Touka
pocta" cyobekT Poccuiickoit ®enmepanun  obecmeunBaeT — coOoJeHUE  TpeOOBaHUI
AHTUMOHOTIOJIFHOTO 3aKOHO/ATeNbCTBA U 3aKOHOJATENLCTBA O KOHTPAKTHOUM cucrteme B cdepe
3aKyIOK TOBapOB, paboT, YCIyT sl 00eCreueHus: TOCYIapCTBEHHBIX U MYHHUIIMITATBHBIX HYX]I, B
TOM 4YHCJIE€ B YacTU oOOecredeHHs] MOBBIIICHUS I(PPEKTUBHOCTH, HCKIIOUEHHUS OTrPaHUYCHHUS
Kpyra TIIOCTaBIIMKOB U TOCTaBIsIeMOro OOOpyIOBaHUs, TMOBBIIICHUS PE3yIbTAaTUBHOCTU
OCYILIECTBIICHUS 3aKYIOK, 00ecredeHHsl TPO3pavyHOCTH, MPEAOTBPAILICHUS KOPPYIIIUU U IPYTUX
370yNOTpeOICHUH.

IIpu ocymectBiaenun cyobektamu Poccuiickoit deaepannn 3aKynok TOBapoB, paboT, yCIyr ¢
LEeNbI0 TPUOOpeTeHHs] O00OpYAOBaHUs, pPACXOAHBIX MAaTepUAIOB, CPEACTB OOy4YeHUs u
BOCIMTaHUs B 1ensax co3nanus Llentpos "Touka pocta" 3a cuer cyOcuauu u3 (eaepaabHOTO
Oro/pkera OrojkeraM cyobekToB Poccuiickoit @enepaiu Ha cOpUHAHCHPOBAHUE PACXOIHBIX
o0s3atenbeTB cyobekToB Poccuiickoit denepannu:

- obecrneunBaeTcs HCHTpaIn3alusl 3aKyIOK B IMOPAAKE, OMPCACICHHOM IMYHKTOM 7 cratbu 26
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@enepanbHOTO 3aK0HA "O KOHTPAKTHOM cuUcTeMe B cepe 3aKylnoK, TOBapoB, paboT, yCiIyr ais
o0ecrieyeHns TOCYAapCTBEHHBIX M MyHUIIUTIATBHBIX HYX)A'";

- TpHUMEHSETCS HAIMOHAJIBHBIA pPEXUM B COOTBETCTBUM C TpeOOBaHMAMU CTaThu 14
®denepanbroro 3akoHa ot 5 anpens 2013 r. N 44-D3 "O KOHTpaKTHOU CUCTEME B cepe 3aKyIoK
TOBapOB, padoT, YCIyT st 00ecIeYeHus TOCYAapCTBEHHBIX M MYHUIUITAIBHBIX HYX'".

Kpome toro, npu ocyiecTBieHnn 3akynok cyobekramu Poccuiickoit denepariu JOKHBI OBITh
YUTEHBI:

- nojiokeHus: nocraHosieHus [lpaBurensctBa Poccuiickoit ®@enepauun ot 03.12.2020 N 2013
"O MUHUMAabHOM J10J1€ 3aKYIIOK TOBAapOB POCCHICKOTO MPOUCXOKACHUA'";

- TosokeHus nmocraHoBneHus [IpaBurensctBa Poccuiickoit ®@eneparu ot 03.12.2020 N 2014
"O MuHUMaJIbHON 00s3aTENbHON J10JI€ 3aKyOK POCCHMCKMX TOBApOB U €€ JOCTH)KEHUU
3akazuukom" (BMecte ¢ "[lojokeHweM O TpeOOBaHUAX K CojAepkaHUIO U (opme oTdeTa 00
o0BbeMe 3aKyNoOK POCCUICKUX TOBApOB, B TOM YHCJIE TOBAPOB, MOCTABJISEMBIX IIPH BHIIOJHEHUU
3aKymaeMbpIX paboT, OKa3aHMM 3aKyIaeMbIX YCIYT, OCYIIECTBJIEHHBIX B LEISAX IOCTHXKEHUS
3aKa34YMKOM MHUHUMAaJIbHON 0O0s3aTEIbHON JOJM 3aKylmoK, O TpeOOBaHUSAX K COJEP)KAHUIO
000CHOBaHHSI HEBO3MOXKHOCTU JIOCTHIKEHHUS 3aKa3YMKOM MHUHUMAaJIbHOM 00s3aTEJbHON JOJIU
3aKyMOK POCCHICKHX TOBapoB (B TOM 4YHUCJIE TOBApOB, IOCTABISIEMbIX MPHU BbINOJIHEHUH
3aKynaeMbIX padoT, OKa3aHUM 3aKylaeMbIX YCIYr) OTHAENbHBIX BHUAOB, IPHU OCYIIECTBICHUU
3aKyMOK KOTOPBIX YCTAaHOBJIEHbl OTpPAHMYEHHUS JOMyCKa TOBApOB, MPOUCXOASIINX U3
MHOCTPAHHBIX FOCYAAapPCTB, O MOPSAKE MOATOTOBKU M pa3MEIIeHUs B €AMHON MHPOPMAIIMOHHOM
cucteMe B cepe 3aKymnoK Takux oTdera u obocHoBanusA", "[1oy10KeHNEM O TTOPSAKE, KPUTEPHUIX
U TOCJEICTBUU TPOBEACHUSI OLICHKH BBIMIOJHEHHUS 3aKa3YMKOM OO0S3aHHOCTH JOCTH)KEHHUS
MHUHUMAJIBHOU 00s13aTeTbHON JOIM 3aKYyMOK POCCHMCKHX TOBapoB (B TOM YHCIIE TOBapOB,
MOCTABJISIEMBIX NP BHITIOJHEHUH 3aKyIaeMbIX pa0d0T, OKa3aHUU 3aKyMaeMbIX YCIIYT) OTACIbHBIX
BUJIOB, MPHU OCYIIECTBIEHUU 3aKYINOK KOTOPBIX YCTAaHOBJIEHBI OTPaHUYEHHUS JIOIyCKa TOBApOB,
MPOUCXOISIINX U3 HHOCTPAHHBIX TOCYIapcTB").

Ipunoosicenue N 1

K Memoouueckum pekomernoayusim

KOMILIEKC MEP ("IOPOXKHASI KAPTA") I1IO
CO3JIAHUIO 1 ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIUAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU U
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOTTYECKOM
HAIIPABJIEHHOCTEMX "TOYKA POCTA"
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CO37aHUE U
(hyHKIIMOHUPOBaHUE
tenTpoB "Touka
pocta";

- IIOKa3aTenu

eI TeTbHOCTH IIEHTPOB
"Touka pocra";

- TunioBoe [losoxxenune
0 JIeATEeITLHOCTH
[{enTpoB "Touka
jpocTta" Ha TEPPUTOPUU
cyonekta Poccuiickoit
Denepanun

- IIepeveHb
00111600pa30BaTEIIbHBIX]
OpraHu3aIuii,
[PACTOJIOKEHHBIX B
CEIbCKOM MECTHOCTH U
MaJbIX rOpoiax, Ha
0a3e KOTOPBIX
[IAaHUPYETCS CO3JaHHE
[lenTpoB "Touka
pocta".

yIpaBJieHUE B cepe
00pa3oBaHus (Janee

pacTiOpsIANTENbHBIN
axT POMB)

HaumenoBanue OTBETCTBEHHBII Pesynbrar Cpox
MEpPONPUITHS
'Y TBEPKICHBI: PernoHaILHBIN PacniopsiurenbHbiil [He mo3anee 31
- JOJDKHOCTHOE JIMLIO B [KOOPAUHATOD AKT pErHOHAILHOTO [sHBaps X <2>roaa
COCTaBe oprana
[PETHOHAIIBHOTO MCIIOJTHUTCILHOMN
BEIOMCTBEHHOTO BJIACTH,
MIPOEKTHOTO odrca, OCYILIECTBIISIOIETO
OTBECTCTBCHHOC 3a rOCYIapCTBEHHOE

CdopmupoBan u
COTJIaCOBaH

MH(PaCTPyKTYPHBIN
ITUCT

PernonanbHbIi
KOOPIMHATOD,
(benepanbHbIT
oTiepaTop

[Tucbemo
benepaabHOTO
oriepaTopa u
pactopsIIUTEIIbHBII
axT POMB

CoriiacHO
OTACITEHOMY

rpaduky

OOBSABJICHBI 3aKYIIKU
TOBapoB, paboT, ycIayr
st co3nanus LlenTpos
"Touka pocra"

PernoHaabHbIN
KOOPIMHATOP

3Bemenus o
[POBEICHUH
3aKYIOK

He no3aHee 1 ampens
X roma

ChopmupoBaHbl
[IPOEKTHI 30HUPOBAHUS
[{entpoB "Touka
pocta”

PernoHanbHBINA
KOOPAUHATOD

PacniopsauTenbHbIi
akT POVB

He no3aHee | anpens
X rona

HpOBeI[eH MOHHWTOPHHT]

PernoHaabHBINA

[To dopwme,

25 aBrycta X roja,




eHTpoB "Touka
pocra"

paboT 1Mo MPHUBEICHUIO [KOOPAUHATOP oTpenesseMoi najiee eXXeroaHo
romanox Lienrpos MuUHIpOCBELEHUS
"Touka pocra" B Poccuu win
COOTBETCTBUE C DenepanbHbIM
METOIMYECKUMU 0IIEpPaTOPOM
[PEKOMEHAALUSIMHU
MUHIPOCBELICHUS
Poccun
Havano paGoTsl PernoHanbHbI NupopmannonHoe |l centsiOps X roaa
[{entpoB "Touka KOOPIUHATOD ocserienue B CMU

ocra"
E>xexkBapTaIbHBIN PernonanbpHbI OTtuer 1 oxTs16ps X rona,
MOHUTOPHHT KOOPJMHATOP DenepalibHOMY nanee -
BBITIOJTHEHUS oTiepaTopy Mo €)KEKBapTaJbHO B
[okasaresneil co3ianus NTOraM Te4eHHE 2-X JIET
1 (OYHKITMOHUPOBAHUS MOHHUTOPHHTA

<2> X - TOJ IOJy9ICHHS CYOCHTUH.

Ipunoosicenue N 2

K Memoouueckum pekomernoayusim

MHUHHUMAJIBHBIE UHANKATOPDBI U IIOKA3ATEJIN

PEAJIM3ALIUUA MEPOITPUSATHUM IO CO3JAHUIO U
OYHKIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIbHbBIX OPI'AHU3ALIUAX,

PACIIOJIO)KEHHBIX B CEJIbCKOU MECTHOCTHU U

MAJIBIX I'OPOJAX, HEHTPOB ObPA3OBAHUA

ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM

HAINIPABJEHHOCTEH "TOUYKA POCTA"

HaumenoBanue MunnmainbHOE
WHJIMKaTOpa 3HAYCHUE B TOM JJISI
(mokazarers) 0011e00pa30BaTEIHHBIX]

OpraHu3anuu, He
SIBIISTIOIITUXCS
MAaJIOKOMILICKTHBIMH

MunuManbHOE
3HAYCHUE B TOM JJIS
MalOKOMILIEKTHBIX

00111e00pa30BaTEIHHBIX|
Opra"u3anuu

Meroauka pacuera
MUHUMAaJIEHOTO
MOKAa3aTels B IICJI0OM I10
cyonekty Poccuiickoit
denepauuu, B rox




HucnenHocTs
oOyJaronuxcs
0011e00pa30BaTENHLHOM
OpraHu3aIumy,
O0CBAaMBAIONINX /IBA U
0oiee yaeOHbBIX
[peaMeTa u3 4ucia
[peAMETHBIX 001acTen
"EcTecTBeHHO-Hay4YHbIE
rpesMeTsl",
"EcTecTBeHHbIE HayKu'",
"MarteMartuka u
nH(popmarTuka',
"OO0111eCTBO3HAHNE U
ecTecTBO3HaHHE",
"Texnonorus" u (Mim)
KYpCBI BHEYPOUYHOU

eI TeNbHOCTH
0OLIEMHTEIUIEKTYaIbHOH
HATPaBJICHHOCTH C
MICTIOJIb30BAHUEM
CpeICTB OOyueHUs U
BocniuTaHus LleHTpa
"Touka pocra" <3>
(4enmoBeK)

300
(B rox oTkpbITHS - 150)

100
(B rox oTKpbITHSA - 50)

CyMMa 3HaYeHUI
MOKa3aTess 0 BCEM
00111600pa3oBaTEIHLHBIM
OpraHuzanusm, Ha 6aze
KOTOPBIX CO3/IAI0TCSI
eHTpsl "Touka pocra"

UucneHHoCTh
00yJaroIXCst
00111600pa30BaTEIHHOM
OpraHu3alum,
0CBaMBAIOIINX
ITOTIOTHUTEIbHBIE
00111600pa3oBaTeIIbHBIC
[IpOrpaMMBbl
TEeXHUYECKOH 1
€CTECTBEHHO-HAYYHOMI
HAIIPABJIEHHOCTH C
MCII0JIb30BaHUEM
CpencTB oOyueHus: u
BocruTanus LlenTpa
"Touka pocra" <4>
(denoBek)

60
(B roxx oTkpeITHS - 30)

30
(B ro1 OTKpBITHS - 15)

CymMma 3HaYEHU I
[OoKazaTeJs o BCEM
00111€00pa30BaTEIHHBIM
opraHu3anusmM, Ha 0aze
KOTOPBIX CO3/1al0TCs
eHtpsl "Touka pocra"

/107151 TeAaroruyeckux
[paOOTHHUKOB IIEHTpa
"Touka pocra",
poreamux o0ydeHne

100

10 IIpOTrpaMMaM U3

100

100




[peecTpa mporpamm
[TOBBIIIICHUS

KBaJTH (pUKAITIH
(heneparbHOTO
onepatopa <5> (%)

<3> Hcnonb3oBaHHE CPEACTB 00OpYyIOBaHMS, OOY4EHMs] M BOCIMTAHHS BO3MOXHO Ha BCEX
YpOBHSIX 0O0IIero o0pa3oBaHUsA U II€JIECO00pPA3HO IS peaiu3allid YPOYHOM M BHEYPOUHOM
JESITEIbHOCTH 110 IIPOrpaMMaM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUYECKOM HalpaBiIeHHOCTEH.
Pacuer mokaszaTtens mpenycMaTpuBaeT ~— CyMMMpOBAHHE  UYMCIEHHOCTH  OOy4aroIuXxcs
0011eo0pa3oBaTeIbHON OpraHu3aln, KaXIblii U3 KOTOPBIX 3aJIeiICTBOBAH B OCBOEHUU HE MEHEe
JBYX TPEAMETOB, KYypCOB, AUCLUUIUIMH (MOJYJEH) eCTECTBEHHO-HAyYHOW M TEXHOJIOIMYECKOM
HaIpaBJICHHOCTEM B paMKax peaju3allid OCHOBHBIX OO0IIe00pa30BaTEIbHBIX IMPOTPAMM.
VYuuteiBatoTcs ydeOHBIE TMpeaMEeThl M3 YHCla NPEeIMETHBIX oOmactet "Marematuka u
uHpopmaruka", "ObmecTBo3HaHue U ecrectBo3HaHue", "Texnonorus", "EcTecTBeHHO-Hay4YHbIE
npenMetsl", "EctecTBeHHbIe HayKu'" U (WJIM) KypChl BHEYPOUHOU AEATEIbHOCTH, pealu3yeMble C
WCIIOJIb30BaHUEM CpeACTB 00ydenust u BocnuTanus Llentpos "Touka pocra". B ciydae, ecinu B
o0ureo0pa3oBaTeIbHON OpraHU3aiy, 0011as YUCICHHOCTh 00YJaroMMXCsl MEHbIIIE YKa3aHHOTO
3HAYEHMs, 3HAUECHHE MOKa3aTelsl JOJDKHO cocTaBiaATh He MeHee 80% oT oOmiell 4hCIeHHOCTH
00yJaronuxcs.

<4> B ciydae, ecnu B 0011e00pa3oBaTeIbHON OpraHU3aluy, 001ast YUCIACHHOCTh 00yJaOIIUXCs
MEHbIIe 3HAYeHUsI, YKa3aHHOTO B MOKa3arene 1, 3HaueHue Mokaszaress JOJDKHO COCTaBIIATH HE
menee 20% ot oOmei  uyucieHHOCTH  oOydarommxcs. IS MaJIOKOMIUIEKTHBIX
o011eo0pa3oBaTeabHBIX OpraHU3aluil JOMycKaeTcsl OTCYTCTBHE JIMIIEH3UMH Ha JOTIOJHUTEIHHOE
o0pa3oBaHHE U pealn3yeMbIX MPOTPaMM JIOTIOJHUTEILHOTO 00pa30BaHusl.

<5> B cOOTBETCTBUHU C IYHKTOM 2 YacTtu 5 ctathu 47 DenepanbHoro 3akoHa ot 29.12.2012 N
273-®3 "O6 o6OpazoBanun B Poccwuiickoit ®enmeparuu" MOBBIINIEHUE KBaTU(DHUKAITUN
MeJarornyeckux pabOTHUKOB OCYIIECTBIIETCS HE peXe OJHOro pasza B Tpu roja. [loBbliienue
KBaTM(UKAIIMK TI€IarOTHYECKOT0 paboTHMKAa MeHTpa '"Touka pocta" 3acuMTHIBACTCS MIPH
HaJIM4YUU JEHCTBYIONIETro (C AaThl MPOXOXKJIEHHUs Mpouuio He Oosee 3 JeT) yIOoCTOBEPEHHS O
MOBBIIICHUN KBATH(HUKAIMK [0 MPOrpaMMamM, COOTBETCTBYIOUIMM HampaBieHHOCTsAM LleHtpa
"Touka pocta", WK TPOXOXKIACHUU 0O0ydeHHS 110 TIporpamMmam (denepaibHOro oneparopa. Takke
YUUTBHIBACTCA HaJM4Me Yy TMEAaroruueckux pabOTHUKOB YIOCTOBEPEHHH O TOBBIIMICHUU
kBanukanuu mo nporpammam u3z denepanbHOro peectpa o0pa3zoBaTENbHBIX MPOrpaMM
JOTIOTHUTEIHHOTO MPO(ecCHOHaTEHOTO 00pa30BaHus.

Ipunooicernue N 3

K Memoouueckum pexomerHoayusim

IHEPEYEHDb OBLHIEOBPA3OBATEJJIbHbIX
OPI'AHM3AIINHU, HA BA3E KOTOPbIX
IINIAHUPYETCA CO3JAHUE U
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®YHKIIMUOHUPOBAHUE IEHTPOB OGPA3OBAHUS

ECTECTBEHHO-HAYYHOM U TEXHOJIOIT TYECKOH

HATIPABJIEHHOCTEHM "TOUKA POCTA"B _ TOJY

B PAMKAX ®EJIEPAJTBHOI'O ITIPOEKTA

"COBPEMEHHAS HIKOJIA" HAIIMOHAJIBHOT O

IMPOEKTA "OBPA3OBAHUE" B

(HAUMEHOBAHUE CYBBEKTA POCCUHUCKOU

®EJIEPAIIVIN)

N | HaumenoBanue Haumenosanue Opuanueckuii anpec | YucneHHOCTh | ManokoMIuIeKTHAs

I1/TMYHHUTTATIATEHOT 0|0 0111€0 0pa30BaTEIbHOM0 01110 0pa3oBaTEIFHOMOOyJaronuXxcsl| (1a/HeT, KOJTMIECTBO
oOpa3zoBaHusl |opraHu3aiuy, Ha 0a3e| opraHuzaiuu (1Mo KJ1aCCOB-KOMILIEKTOB)
KOTOPOM TJIAaHUPYETCS YCTaRBy)
co3znanue LlenTpa

"Touka pocra"

Ipunoscenue N 4

K Memoouueckum pekomernoayusam

TUIOBOE MMOJIO)KEHHUE O HEHTPE OBPA3BOBAHUSA
ECTECTBEHHO-HAYYHOM N TEXHOJIOT'MYECKOH
HATIPABJJEHHOCTEMX "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUE OBIIIEOBPA3OBATEJIBHON
OPIAHM3ALINN>

1. O01IHe mMoJI0KeHu s

1.1. Llentp oOpa3oBaHMs €CTECTBEHHO-HAYYHOH M TEXHOJOTHYEeCKOW HampasieHHocTel "Touka
pocra" Ha 0aze <HauMeHOBaHUE 00I1e00pa30BaTebHON opranuzanun™> (nanee - LlenTp) co3nan
C LI€JIbI0 PA3BUTHS Y 00YYaIOLINXCsl €CTECTBEHHO-HAYYHOM, MaTeMaTHUeCKO, MHPOPMAIITMOHHON
I'PaMOTHOCTH, (POPMHPOBAHUS KPUTHUECKOTO M KPEATMBHOT'O MBIIUIEHUS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOMN U TEXHOJOTUYECKOW HAIIPABICHHOCTEH.

1.2. HeHTp HC SBJSCTCA IOPUAWUYCCKUM JIMIIOM U Z[eﬁCTByeT L DOCTUIKCHUA YCTABHBIX enen
<HaMMEHOBaHHE 06111e06pa303aTenLH0171 opraHu3anuu~> (L[anee - y‘{pC)KIlCHI/IC), a TaKXKC B ICJIAX



BBITIOJIHGHUS 3aJ]ad W JIOCTH)KCHHUS MOKas3aTeje M pe3yJbTaToB HAIMOHAJILHOIO IPOEKTa
"O6pazoBanue".

1.3. B cBoeit nestensnoctu Llentp pykoBoactByercst denepaiibHbiM 3aKoHOM Poccuiickoit
Oenepanuu ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit denepanun", ,
JPYTMMH HOPMaTUBHBIMU JOKyMeHTaMu Munucrepcrsa npocsemenus Pocculickonn @enepanny,
MHBIMHA HOPMATHBHBIMM NPaBOBBIMH akTamu Poccuiickoy dexepanuy, IporpaMmMon pa3sBUTHUSA
<HaMMEHOBaHuE 0011e00pa30BaTEIbHON OpraHu3alU>, IJaHaMu padOThl, YTBEPKIACHHBIMU
yupeaurenem U HacTosmuM [lonoxennem.

1.4. IlenTp B CBOEH AEATEIBHOCTH TIOTUYHUHACTCS PYKOBOIUTENIO YUPEXKACHUS (IUPEKTOPY).

2. Hean, 3axaum, pynkuuu aesareabHoctu Llenrpa

2.1. OcHOBHOUM TeNbI0 JedaTeNbHOCTH LleHTpa SIBISIETCS COBEPIIEHCTBOBAHHWE YCIOBHUH st
MOBBILIEHUST KauecTBa 0o0Opa3oBaHUs, PACHIMPEHUS BO3MOXKHOCTEH OOy4aroUuIuxcs B OCBOECHUU
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOM HAINpaBJIEHHOCTEH, Mmporpamm
JIOTIOJTHUTEIBHOTO O00pa30BaHMsI €CTECTBEHHO-HAYYHOM M TEXHUYECKOW HaIlpaBJICHHOCTEH, a
TaKKe JJIs MPaKTUYECKO 0TpabOTKH yueOHOro MaTepuaia 1o yueOHbIM mpenMeram "dusuka",
"Xumusa", "buonorusa".

2.2. 3amayamu LleHTpa ABISIOTCS:

2.2.1. peanuzanmsi OCHOBHBIX 0O0IIIe00pa30BaTEIbHBIX MPOrpaMM IO Y4YeOHBIM MpeaMeTaMm
€CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKOW HaINpaBICHHOCTEH, B TOM 4YHCIE€ B paMKax
BHEYPOYHOH AESITETbHOCTH O0y4alonnxcs;

2.2.2. pa3paboTka W peanm3alus pPa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX 00IIe00pa3oBaTeIbHbIX
MIPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHUYECKOH HANPaBICHHOCTEH, a TAK)KE MHBIX IIPOTPaMM, B
TOM YHCJIE B KAHUKYJISIPHBIA TTEPHOT;

2.2.3. BOBJICUCHHE O6yLIaIOH_II/IXCH n nneaarorutdeCKux pa6OTHI/IKOB B ITIPOCKTHYIO ACATCIIBHOCTD,

2.2.4. opraHuzanys BHEYYEOHOH MACATCIBPHOCTH B KaHUKYJISPHBIM TIEpHOJ, pa3paboTka
peayiv3anusi COOTBETCTBYIOIIMX 00pa3oBaTelIbHBIX MPOrpaMM, B TOM 4YHUCIE Jsl Jlarepew,
OpraHU30BaHHBIX 00PA30BATEIbHBIMU OPraHU3ALMAMU B KAHUKYJISIPHBIN EpUOI;

2.2.5. moBbllIeHHE NPOPECCHOHATBHOTO MAaCTEpCTBa IMeJarormyeckux padboTHuUkoB LleHTpa,
peaM3yIOUIMX OCHOBHBIE U IOTIOJHUTEIbHBIE 0011Ie00pa3oBaTeIbHbIe TPOTPAMMBL.

2.3. HeHTp A JOCTHIKCHUA LCJIM WU BBITIOJIHCHUA 3a1a4 BIIPaBC B3aUMOJEUCTBOBATH C:
- pa3JIMYHbIMHU O6pa3OBaTeJIBHBIMI/I OopraHusanusiMu B (I)opMe CCTCBOI'O BSaHMOHCﬁCTBHH;

- C MHBIMM 00pa3oBaTeJIbHBIMM OpraHM3alMsMu, Ha 0a3e KOTOPBIX CO37aHbl LEHTphl "Touka
pocra";

- ¢ (enepasbHBIM ONEPATOPOM, OCYIIECTBISAIOMUM (YHKIMH TO HH(OPMAIMOHHOMY,
METOJMYECKOMY M  OPraHM3alMOHHO-TEXHMUYECKOMY COIPOBOXICHHUIO MEPOIPHUATHH IO
CO3/IaHUI0 U (YHKIMOHHMpOBaHUIO LeHTpoB "Touka pocra", B TOM 4YHCIE IO BOIpPOCAM
MOBBIIIEHUS KBAIN(UKAIIUY [T€AarOrH4eCKuX pabOTHUKOB;
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- 00Yy4JaIOIMMHUCS U POAUTEISMH (3aKOHHBIMU MPEJCTABUTENISIMU) O0YYAIOLINXCSI, B TOM YHCIIE C
MPUMEHEHHEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA.

3. lHopsaaok ynpasjenusi Llearpom "Touka pocra"

3.1. PykoBomutenb VYUpexAeHUS U3MAeT JOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYEHUU
pykoBomutens LlenTpa (Kyparopa, OTBETCTBEHHOTO 3a (DYHKIIMOHHUPOBAHUE M pa3BHUTHE), a
Takxke o coznanuu Llentpa u yreepxaennu [lonoxenue o nearenbHoctu LlenTpa.

3.2. PykoBoautenem lleHTpa MoOXeT OBITh Ha3HAYEH COTPYIHUK YUPEKICHUS W3 YHCIA
PYKOBOJSIINX U MEJATOTHYECKUX paOOTHUKOB.

3.3. PyxoBoautens Llentpa obs3aH:
3.3.1. ocymecTBIATH OllepaTUBHOE PyKOBOACTBO LleHTpoMm;

3.3.2. mpencTaBisATh MHTEpeCH! LleHTpa 1o J0BEpEeHHOCTH B MyHUIIMNIAIBHBIX, TOCY1apCTBEHHBIX
OpraHax perrmoHa, OpraHU3aIsIX Ul pealu3auy nenei u 3amgad Llenrpa;

3.3.3. otuuThiBaThCs NIepen PykoBoauTtenem YapexaeHus o pesynbrarax padbots Llentpa;

3.3.4. BBHINIOJHATH WHBIE OOS3aHHOCTH, TMPETYCMOTPEHHBIE 3aKOHOJATEIHCTBOM, YCTaBOM
YupexaeHus, 10HKHOCTHOM MHCTPYKIHMEN U HacTosauM [losoxxenuem.

3.4. PykoBoautens LlenTpa Brpase:

3.4.1. oCcymIeCcTBIISITh pacCTaHOBKY KaapoB lleHnTpa, mpuem Ha pabOTy KOTOPHIX OCYIIECTBIISETCS
MIPUKA30M PYKOBOAUTENS Y UPEKACHUS,

3.4.2. o COTJIACOBAHUIO c PYKOBOJIUTEIIEM Yupexaenus OPraHu30BbIBaTh
yueOHO-BOCIIUTATENbHBIN mpoiiecc B LleHTpe B cooTBeTCcTBUU € LeisMHU U 3agadaMu Llentpa u
OCYILIECTBIISITH KOHTPOJIb 33 €r0 peau3aluei;

3.4.3. ocywecTBIATh MOATOTOBKY OOYy4YalolIUMXCsl K YYacTHUI0O B KOHKypcax, OJIMMIIMAJAX,
KOH(DepeHIHIX U UHBIX MEPOTIPUATHIX MO MPOQHIII0 HANIpaBJIeHUH aedareiabHocTu LlenTpa;

3.4.4. Mo COracoBaHUIO C PYKOBOJIUTENIEM YUPEKICHHUS OCYIIECTBIATh OPraHu3aldio u
MIPOBEJICHUE MEPOTPUATUH 1O PO U0 HapaBiIeHU aesTenbHocTu LlenTtpa;

3.4.5. ocylleCTBIIATh UHBIE MPaBa, OTHOCSIIUECS K JeATeIbHOCTH LleHTpa u He mpoTuBOpeyalue
LUeIsiM U BUJAM JEATeIbHOCTH 00pa3oBaTeNIbHOM OpraHu3alMy, a TaKXKe 3aKOHOATeIbCTBY
Poccuiickont @enepanun.

Ipunooicernue N 5

K Memoouueckum pekomeHOayusm

PEKOMEHJALIUUA 110 UCITOJb30OBAHUIO
CTAHAAPTHOI'O KOMIIVIEKTA ObOPYJIOBAHUA



HEHTPA "TOUYKA POCTA" I1PU PEAJ/IMZALINAN
INPOI'PAMM ECTECTBEHHO-HAYYHOU U
TEXHOJTOI'MYECKOU HAITPABJIEHHOCTEHN

[lepeuenp cTaHmapTHOrO KOMIUIEKTa 00opyaoBaHus i ocHauleHus: Llentpos "Touka pocta"
c(OpPMHUPOBAH C YIETOM psijia IPUHIIUIIOB, B TOM YHCIIE:

[IpyHuun npeeMcTBEHHOCTH cucTteM oOopynoBaHusa. OOopynoBaHHE Ui IPOBEACHUS
YUYEHUYECKUX MPAKTUUYECKUX padoT sABigeTcs OOUIMM i YpOBHEH OCHOBHOTO OOIIEro H
cpenHero oomero oOpa3oBaHus. B cucteme  HariasAHbIX  CpeACTB  OOy4YeHHs U
JEMOHCTPAIIMOHHOTO O0OpYIOBAaHHUS WMEIOTCS 0a30BbIE AJIEMEHTHI, OOIIME T OCHOBHOTO
obmrero u cpennero obdmiero obpazoanus. Lludposas nmadoparopust u 060pyaoBaHuEe OOIIETO
Ha3HAYEHUS TO3BOJISIOT 00ECIIEYNBATh JESITEIHHOCTh OOYJaIOIINXCS KaKk B OCHOBHOM, TaK M B
CTapuieil 1IKoJe, a B COBOKYIHOCTH C LU(POBBIMU J1abopaTopusMu Mo (pu3MKe, OUOJOTUU U
XAMUU - TIPAKTHYECKYIO JIESTEIFHOCTh B PAMKaX U3yYeHHS €CTECTBEHHO-HAYYHBIX MPEIMETOB B
10 - 11 kmaccax Ha yriyOJICHHOM YpOBHE.

[MpuHIIMTT CcoYeTaHWsI KJIACCHYECKMX W COBPEMEHHBIX CpPEACTB H3MEPEHHH U Croco0oB
AKCTIEPUMEHTAIIBHOTO UCCIIEIOBaHMs SIBICHUI. B cocTtaB 000pyI0BaHUS BXOIAT KIaCCHYECKUE
cpeacTBa W3MepeHHs (HampuMep: JAWHAMOMETPBI, CTPEJOYHBIE aMIIEpPMETP W BOJBTMETP) U
uudposbsle TpuOOpkI (HaripuMep: HUGPOBbIE BECHL, CeKyHI0MEp) U JaTdyuku. CoOoieHIe 3TOro
MPUHIIATIA ©UMEET 0cO000€ 3HAYECHHE JUISl YPOBHS OCHOBHOTO OOIIEro 0Opa30BaHUSs, MOCKOJIBKY
3/1eCh MPOUCXOAUT 3HAKOMCTBO CO CIOCOOAMM M3MepeHHs (pU3MUecKuX BeNU4HH, GopMUpYyeTCs
MMOHUMAaHKe MPUHIMIIOB JCHCTBHS aHAJIOTOBBIX M3MEPHUTENbHBIX MPUOOPOB U OOEcreunBaeTcs
Mepexo/1 K UCIOIb30BAaHUIO HHCTPYMEHTOB U (PPOBOIi 1abopaTopu.

[TpuHIMn IIPUOPUTETA Y4EHUYECKOTO HKCIIEPUMEHTA JUIS peanuzanun
CHUCTEMHO-AEATEIbHOCTHOTO TMOAX0Aa. Peammsanms CHCTEMHO-IEATEIBHOCTHOIO MOAXOJIA B
00y4eHHH EeCTEeCTBEHHO-HAy4HBIM IpeMeTaM Oa3zupyercs B IEpBYIO Odepellb Ha BOBJICUCHHUH
oOyyaromuxcs B MPAKTHUUECKYIO JAEATENbHOCTh IO IPOBEJICHHIO HAOIIOJEHUM U OIBITOB.
IToaToMy 3HauuTeNbHAsE YacTh HAOJIIOAECHUN M ONBITOB, KOTOPbIE B TPAJUILMOHHONH METOJAUKE
IpeUIarajuch Kak JEMOHCTPAlMOHHBIE, IIEPEHECEHbl B pa3psl yuyeHHueckux padot. Cruemyer
OTMETHTb, YTO B HACTOsIIEE BpeMsl U3ydeHUe QU3NUKU, XUMUHU U OMOJIOTMHM B OCHOBHOM LIKOJIE U
Ha 0a30BOM YypOBHE CTapIllied ILIKOJbl OPUEHTUPYETCS Ha OCBOCHHME €CTECTBEHHO-HAY4HOMU
IPaMOTHOCTH, KOTOpO€ MJET uepe3 pa3BUTHE CIIOCOOHOCTEH ywalluxcs aHaJIu3MpOBaTh
pa3sHOO0Opa3HyI0 €CTeCTBEHHO-HAYUYHYI0 MH(MOPMALIMIO U UCIOJIb30BATh NOJIYUYEHHBIC 3HAHUS TS
OOBSICHEHUSI SBJICHUH UM MPOLECCOB OKPYXKAIOIIEr0 MHpa; I[OHUMAaTh OCOOEHHOCTH
UCIIOJIb30BAHNS METOJOB €CTECTBO3HAHUS JUIsl IOJNY4YEHMs] HAy4yHBIX JaHHBIX; IPOSBIATH
CaMOCTOSITEJIBHOCTh CY)KJIEHUH M IIOHMMAaTh POJIb HAayKM M TEXHOJIOIMYECKMX MHHOBALUK B
pa3BUTHM OOLIECTBA; OCO3HABAaTh Ba)KHOCTh HAYYHBIX HCCIEAOBAaHUI M HX CBSI3b C HALIMM
MaTepUAIBHBIM OKPY)KEHHMEM M COCTOSHHEM OKpyxawoomeld cpenpl. OpueHranus Ha
€CTECTBEHHO-HAyYHYI0 T'PAMOTHOCTH IIPEAIIOJAaracT akIeHT Ha METOMOJIOTMI0 HayKu U
HanpsMYI0 CBA3aHO KaK ¢ OOIIMM YHCIOM YYEHHYECKHUX ONBITOB B Kypcax €CTECTBEHHBIX HayK,
TaK U HalpaBJICHHOCTHIO UX Ha (HOPMUPOBAHHE CAMOCTOSITEILHOCTH JCHCTBUIA NP MPOBEICHUH
HaOJI0/1eHUH, N3MEPEHUH 1 NCCIIeI0BAHUI.

Hcnonb3oBaHue CpeACTB HArJISAHOCTH M yuyeOHOro oOOpyIdoBaHHMs B Yy4eOHOM TIpoIecce



HaNpaBJICHO Ha BBINOJHEHUS cIenylounx (QyHKIUI: oOecrieynBaroT 0oJiee TMOJTHYIO U TOYHYIO
nH(popManuo 00 N3ydaeMOM SIBJICHUH WM OOBEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO
KadyecTBa OOYYEHHUS; TIOMOTAIOT B MaKCUMAJIbHOW Mepe pa3BHUTh MO3HABATEIIbHBIE HHTEPECHI
YUAIIKUXCS; TOBBIIAIOT YPOBEHb HATIISATHOCTH M JOCTYIMHOCTH OOYYEHHS; YBEIHMUMBAIOT 00BEM
CaMOCTOSITEIIbHOW pabOThI yJaluxcsi Ha YpOKE U BHEYPOUHOU NIESTETLHOCTH; CO3/IAI0T YCIOBHUS
JUTSL OpraHU3alUH MPAKTHKO-OPUEHTHPOBAHHON POCKTHOM M UCCIIEA0BATEIBCKOM IESITEILHOCTH;
Jal0T BO3MOXKHOCTh JIOCTYIHEE M TIIyO)K€ PACKpBITh COJEp)KaHHEe Y4eOHOTrO Marepuana,
CTIOCOOCTBYIOT (POPMHUPOBAHUIO Y YIAITUXCS TIOJOKHUTEIHHBIX MOTHBOB OOYUCHHS.

Baxueiimeit gacteio ocHamenus Llentpa "Touka pocra" siBisercs mmgposas nadoparopus,
MEpeYeHb JaTYNKOB KOTOPOW IMO3BOJISIET WCIONB30BATh ATy JaOOpaTOPHIO TPU H3YUYECHHUH
¢bu3uky, XUMUU U OWonorud. BBeneHrne B MIKOJBHBINA SKCIEPUMEHT HUQPPOBHIX JATYUKOB IS
pPErucTpavi pasjiM4HbIX BCIWYWH U BO3MOKHOCTHU HUCIIOJIB30BATH KOMIIBIOTEP (CMapT(i)OH NI
TUTAaHIIET) JUIS PacyeToB W O(OPMIICHHUST PE3yIbTaTOB OMBITOB, MO3BOJSET MEPEHTH Ha HOBBIN
KAaueCTBEHHBIM YPOBEHb IIPOBEACHMS U3MEPEHUH, YIIPOCTUB MPOLIECC U3MEPEHUN U NIOBBICHB HX
ToyHOCTh. llosiBieHne nu@POBBIX TEXHOJOTUH B JIAOOPATOPHBIX pabdOTax MOBBILIAET HX
AKTYaJIbHOCTh W TMIPUBJICKATCIBHOCTH B CO3HAHHMW COBPEMCHHOTO IMIKOJIBHHKA, YCHUJIMWBACT
HaTJSTHOCTh KaKk B XOJIE OTBITOB, TaK W TMpPH 00pabOTKE pe3ylbTaTOB C HCIIOJIB30BaHHUEM
IporpaMMHBIX CPEIACTB. 21.]'[5[ SKCIICPUMECHTOB I1O OMOJIOTHU U XUMHH 3TO SIBISIETCS 3HAYUMBIM
MEpEXO0a0M OT KaUCCTBCHHBIX Ha6HIOJIeHHﬁ 1 OIIBITOB K KOJIMYCCTBCHHBIM SKCIICPUMCEHTAM.

Hcnonws3oBanne 1udpoBoii J1a00paTOpHH CYIIECTBEHHO W3MEHSIET TOJIXOJbI K MPOBEACHUIO U
JIEMOHCTPAIIMOHHBIX, U YUEHUYECKUX OTIBITOB:

Hcnonb3oBanne 1uppoBbIX JAaTYUKOB B KaueCTBE H3MEPHUTENbHBIX MHCTPYMEHTOB H3MEHSIET
MOAXO/IbI K MMPOBEACHUIO MPSAMBIX U3MEPEHUN (PU3UUYECKUX BETUUHH.

TpaauMOHHO B KadyecTBE CPEACTB M3MEPECHHS WCIIOJIb30BAJKCH MPOCTCHUIIINE HHCTPYMEHTHI
(pprUakHBIC BECHI U PA3HOBECHI, MEH3YPKa, THHAMOMETp, TEPMOMETP) U CTPEIIOYHBIC PUOOPHI
(ammiepMeTp U BOJIBTMETD).

Hcnonrs3oBanne I_II/I(bPOBBIX JAaTYHUKOB ITO3BOJIICT HA COBEPIHICHHO APYIrOM Ka4YE€CTBECHHOM YPOBHE
IIPOU3BOAUTE HU3SMEPCHHUA BPEMCHH, PACCTOAHHUA, HMCETHh BO3MOXHOCTb PErUCTPpHUPOBATH U
Ha6J'IIOI[aTb HU3MEHCHUC BO BPEMCHH TaKUWX BCIMYUH KaK TEMIICpaTypa, OSJICKTPHYCCKOC
HaIIpsKCHHUEC, CHUJIa TOKa U T. .

OTH BO3MOKHOCTH IMO3BOJIAIOT, HAITPUMEDP, HA YpOKax (bI/I3I/IKI/I C BBICOKOH TOYHO CTHIO HN3MCPUTH
MTI'HOBCHHYIO CKOPOCTH T€JIa, ABMKYIICTOCA HCPABHOMCPHO, Ha6J'IIOI[aTB B JTUMHAMHKEC IIPOLECCC
SHeKTpOMaFHHTHOﬁ WHAYKIIUY, BO3HUKHOBCHHC W HU3MCHCHUC HWHAYKHHUOHHOI'O TOKa,
HcCIea0BaTb HU3MCHCHUC TEMIICpATYPbl C TCEUYCHHUEM BpPCMCEHU B IIPOLECCE YCTAHOBIICHUA
TCIIOBOT'O paBHOBECHUA U T. .

Ha ypokax OHOJOrMM MOSIBJISI€TCSI BO3MOXKHOCTh IOJIYYUTb KOJHMUYECTBEHHbIE JaHHbIE IpU
IIPOBEJICHUU OIBITOB, HANpUMep: NpU ONpeleseHUH (HAKTOPOB, BIMAIOLIMX Ha CKOPOCTb
nporecca (OTOCHMHTE3a, NPU H3YYCHMM [IbIXaHHWS KOpPHEW M JIMCThEB, NPU HCCIIEAOBAHUU
YCJIOBMIA POPACTAHUS CEMSIH U T.]1.

Ha YpOKax XUMHUH Ha KOJIMYE€CTBECHHBIN YPOBCHb TMEPCXOIAT MPAKTUYCCKUC pa6OTBI 18(0)
HU3YUCHUIO TIIpoLecCa JICKTPOJIN3a, HCCICAOBAHUC DJDK3O0TCPMUUYCCKHUX HU ISHAOTCPMUYUCCKHUX
peaKHHfI, TCIIJIOBOI'O B(I)(I)eKTa TOpCHUsd TOIJIMBA U T.QA. C wucmoinp3oBaHHEM TPAAUIINUOHHBIX



"aHanoroBbIX" CpelCTB MOAOOHBIE U3MEPEHUS BBIIIOJHUTH HEBO3MOKHO. O/IHAKO, IPU MEPEXOe
Ha 1UGPOBYIO JTa0OPAaTOPUI0 B TEMAaTHYECKOM IUIAHMPOBAHUHM HEOOXOIMMO MPEIyCMOTPETh
JOTIOTHUTEIbHOE BpeMsi Uil oOydeHuss paboTe ¢ JaryuKaMmu, BKJIIOYas COOPKY
9KCIEPUMEHTAJIbHOW YCTAaHOBKM C JAaTYMKaMHU, CHSTHE IOKa3aHUl C 3KpaHa KOMIIBIOTEpa,
OIPEAEIICHUE MOTPEIIHOCTEN U3MEPEHU.

Jist paboThI ¢ UG POBBIMH TATYMKAMU UCTIOIB3YeTCS CIISIUATBHOE IPOTPAMMHOE 00ECIICUCHHE,
YCTaHOBJICHHOE Ha KOMITbtoTep. [[isi KoMMyHUKauu MUGPOBBIX JATIYMKOB, 3aIMCH U XPaHEHUS
nH(MOpMALUH, TIOTYYSHHOU ¢ WX MOMOIIBI0, U(poBast JIAOOPATOPHS MCIIOIH3YETCS B KOMIUICKTE
C HOYTOYKOM ¢ HEOOXOIUMBIM YCTaHOBJICHHBIM IIPOTPAaMMHBIM 00ECTICUCHUEM.

Hcnonb3oBaHne KOMNBbIOTEPHOU (OPMBI PETUCTPALlMU TOJTYYEHHBIX 3HAYEHUH M MOCTPOEHUs
rpauKoB M3MEHSET NOAXOAbl K O(OpMIIEHHIO J1TaOOPAaTOPHBIX M MPAKTHUYECKUX padoT
00yJarOIUMHUCS.

I[aHHBIe, MOJIYYCHHBIC IIPU IMTOMOIIH HI/I(prBI)IX AaTYUKOB, BHOCATCA B DJICKTPOHHLIC Ta6J'H/IHI>I,
4TO IMO3BOJIACT CTPOUTH Fpa(l)I/IKI/I 3aBHUCHUMOCTEN HUCCICAYEMBIX BCJIIMYMH HA OKpaHC KOMIIBIOTEpA.
Ha ocroBanun >tux Fpa(bI/IKOB ACJIaTh BBIBOABI O XapaKTEpPE 3aBUCUMOCTHU BEJIMYWH OT BPEMECHU
WM Apyrux napameTpoB. Ha yrimyOrmeHHOM ypoBHE I1eniecooOpa3Ho 00ydaTh MPOBOJUTH
anmnpoKCUMAIIMIO BEIOPAaHHBIX TOYEK UTOTOBOM rpaduueckoil 3aBUCUMOCTBIO.

OTH HOBBIC BO3MOXHOCTH TO3BOJISIOT aBTOMATHU3WPOBATH PYTHHHBIC MPOIICAYPHI 3aITOTHCHHUS
TaOIHI, BBIMOJHEHNWE OJHOTHITHBIX pacyeToB, TocTtpoeHus rpaduxoB. [ludposas doTokamepa
nmo3BoJisieT cdororpadupoBaTh COOpPaHHYIO SKCIIEPUMEHTAJIBHYIO YCTAaHOBKY W TPHUKPENUTH
(dboTorpaduro B AIEKTPOHHBIN OTYET. TakuM 00pa3oM, OCYIIECTBIISIETCS TTepexo] K 0(hopMICHU IO
AJIEKTPOHHOTO OTYETa O MPOJETaHHOM OHKCIEPUMEHTE, NMPOEKTHOW WM HCCIIeI0BaTENbCKON
pabore.

B03MOXHOCTh HCITOJIB30BAHHS BUACOHAOIIONCHHS 32 TPOIECCOM BBIMTOJHEHUS MPAKTHICCKHX
paboT 00yUaAIONTUMHUCS U3MEHSET IOIX0/IbI K OLICHUBAHUIO PaOOT.

DNEeKTPOHHBIM OTYET O NPOACTAHHOW MpPaKTHUUECKONM paboTe MOXKET COIMPOBOXKAATHCS
MPUKpEIJIeHHOW (oTorpadueil, KoTopas IO03BOJIAET OICHUBATh MPAaBUIBLHOCTH COOpaHHOU
AKCIEPUMEHTAJIbHOW YCTaHOBKH, Oo0Jiee TOJHO ONpEeAeNsiTh IOJHOTY W MPaBUIBHOCTH
MIPOJICTIAHHOTO UCCIIeIOBaHMUS, aHAJIM3UPOBATH JIOCTOBEPHOCTD MIPEeJICTaBIEHHBIX
OKCIEPUMEHTAJIbHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBINOJIHEHHH Pa3HBIMU TpyIIaMu
oOyuarouuxcs pa3HbIX HUCCIENOBATENbCKUX paboT 1eraecooOpa3Ho MCHOJIB30BaTh BHIC03AIMUCH
Bcero xona paboT. B 3Tom ciyyae OLleHHBAaTHCS MOTYT HE TOJIBKO IMPEIMETHBIE PEe3yJabTaThl,
CBSA3aHHBIE C TIPOBEJCHHEM KOHKPETHOTO JKCIEpUMEHTa, HO U KOMMYHUKATUBHBIE U
pEryIATUBHBIC JIEHCTBUS: IUIAHUPOBAHUE pPabOTHI, OTCIEKHBAHHE XOAa PAaOOTHI, KOPPEKLIUS
laHa paboThl, KOMMYHUKAIlMs B COBMECTHOH JESITENbHOCTHU, Hajduuue (WM OTCYTCTBUE)
KOH(IUKTOB U CIIOCOOBI UX PEIICHHUS.

Hcnons3oBanue I_[Hq)pOBBIX na60paT0pH171 CYIICCTBCHHO PACIIUPACT CIICKTP BO3MOIKHBIX OIIBITOB
n I/ICCJIC,Z[OBaHI/Iﬁ, 0COOEHHO ATO KacaeTcs N3Y4YCHU OMOJIOTUH U XUMHH.

PaCI_HI/IpeHI/Ie CIICKTpPa BO3MOXKHOCTEH MOXKHO IMPOUJITIOCTPHUPOBATE Ha MTPUMEPE UH3YUYCHUA
SHGKTpOMaFHHTHOﬁ HHAYKIIUU B KypCC (I)I/ISI/IKI/I. HpI/I HCIOJIb30BAaHHUHU CTPCIIOYHOTO aMIICpMETpa
TPAAUIIUOHHO Ha6J'IIOI[aIOT JINIIb (1)8.KT BO3HHKHOBCHHA MHAYKIMOHHOI'O TOKa B IMPOBOJHHUKE U
HU3MCHCHHUC CT'O HAIIPABJICHUA ITPU U3MCHCHHUU CKOPOCTHU BHECCHUA MArnuTa U €ro MnoJIsIpHOCTH.



Hcnonp3oBanue MUGPPOBOro JaTyMKa MO3BOJSIET MONYy4HTh ocimorpammy O/C mHayKum,
BO3ZHUKAIOIIEW B KaTyIIKe, NpPU IMPOJIETE 4YEepe3 HEE MarHura. JTO IO03BOJISIET CpPaBHUBATh
3HaueHus MakcuMaiabHbIX DJIC npu npoJsieTe yepes3 KaTylulKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMHU U
C pa3HOHl MOJSPHOCTHIO, AHAJIM3UPOBATH BHJI IOJIYYEHHON 3aBUCHUMOCTH, KOHCTPYHPOBATh
SKCIEPUMEHTAIbHBIE 33J1a41 110 U3YUEHUIO 3JIEKTPOMArHUTHON UHAYKIUH.

[MudpoBas rabopaTopusi MO3BOJISET OPraHU30BATh MPOCKTHYIO U Y4eOHO-HCCIIETIOBATEIBCKYIO
JEATeNbHOCTh IIKOJHHUKOB KaK B paMKaxX YPOKOB, TaK M BO BHEYPOYHOH ESATEIHHOCTH.
Hammume pa3sHOOOpa3HbIX NHQPOBBIX MATYMKOB JAaE€T BO3MOKHOCTH IIPOBOIHMTH CaMble
pa3HooOpa3HbIe MCCIEeNOBaHMA, ONUPAsCh HAa MHTEpechl oOydaromuxcs. B kadectBe mpumepa
MOJKHO TIPUBECTH HCCJIEIOBAHUS SKOJOTUYECKON HAIPABICHHOCTH IO BBISIBICHHIO (PaKTOPOB
3arps3HEHUST OKPYKAIOUIEH Cpebl, N3YUYEHHIO SKOJIOTUIECKOTO COCTOSTHUS TIOMETIEHHIA TIIKOJIBI,
MIOYBBI, BO37lyXa B HACEJIEHHOM ITyHKTE U T.JI. McciemoBarenbckie paboThI ¢ MCIIOIb30BaHUEM
nu(pOBBIX JATYMKOB IenecooOpa3Ho mpesiararh ywammumcs 10 - 11 kiaccoB B pamkax
00s3aTENbHON JUTSI HUX TPOEKTHOHN JEATENIbHOCTH. BBITIONHEHHE TaKMX MPOEKTOB SIBISETCS
OCHOBAHHEM JUTS OLIEHKH HE TOJBKO YPOBHS C(hOPMUPOBAHHOCTH MPEAMETHBIX PE3YIIbTATOB, HO
WUTOTOBOM OIICHKH IOCTIDKEHHSI METANPEIMETHBIX Pe3yJIbTaToB OOyYeHHs: KOMMYHHKATHBHBIX
(KOoTOpBIE OIICHWBAIOTCS KaK B TPOIECCE TNMPOBEICHUS padOTHI, TaK M B TPOIECCE 3alUTHI
MIPOEKTa WIIK UCCIIEIOBAHMS) U PETYISTUBHBIX (KOTOPBIE OIIEHUBAIOTCS B TPOIIECCE BBIOTHEHHS
MIPOEKTA).

OcHamenue UIsi  W3y4deHUsT (PU3WKKM  TPEACTAaBICHO B  BUIE O0O0OpPYIOBaHUSA IS
JIEMOHCTPAIIMOHHBIX OMBITOB W OOOPYAOBaHHS I JAOOPATOPHBIX pPadOT M yUCHHUSCKHX
OTIBITOB, BKJTFOYAsi OOIIYFO SISl €CTECTBEHHO-HAYYHOTO IHUKIIA MU(GPOBYIO JTAOOPATOPHIO, & TAKKE
nudpoByro nadoparoputo mo ¢GuzNKe (KaK MOMOJHHUTEIbHBIA S3JEMEHT I YriyOJeHHOTO
n3ydeHus: GU3UKH).

JleMoHCTpaIMOHHOE 000pyIOBaHKE O00OECIeuYnBaeT BO3MOKHOCTh HAOJIONCHUS OOJIBITHHCTBA
W3Y4aeMbIX SIBJICHUH, MPOIIECCOB M 3aKOHOB. JTO BO3MOXHO IMPH ONTHMAJIBLHOM COYECTaHWUU
aHAJIOTOBBIX M LU(POBBIX CPEJCTB HAOIIOJCHUS, aHAIM3a U3MEPHUTEIbHOU MHpopMmaruu. Tak,
HampuMmep, I8 Kypca (U3WKH OCHOBHOM IIKOJBI €CTh BO3MOXKHOCTH JEMOHCTpPAlUU
KJIACCUYECKUX JICMOHCTPAlIMOHHBIX OSKCIIEPUMEHTOB: TajeHHe Tel B TpyOke HeioToHa,
JEMOHCTpAIMs JeHCTBUsA aTMoc(epHOro naBiicHHs, 3akoHa [lackaiid, u3MeHeHus oObema Tell
IIPY HarpeBaHUM (OXJIAXKICHUH), TMPUTDHKCHUS MOJICKYaI U T.J. Habop Mo ayekTpocTaTuke jaaeT
BO3MOXHOCTh JICMOHCTpAIIMM JJICKTPU3AIMKM TEJ, 3aKOHA COXpPAaHCHHWS 3apsja, JUHHMA
HAIPSDKCHHOCTH 3JICKTPUYCSCKOTO MMOJISI M T.J. M MOXET MCIIOJb30BaThCs Kak 8 Kiacce Mpu
W3YUYCHHUH JICKTPOMArHUTHBIX SBJICHHUM, Tak U B 10 Kilacce Npu U3y4CHUU DIICKTPOCTATUKH.

IIpu mpoBeneHUM JIEMOHCTPALMOHHBIX OIBITOB JOJDKHBI COOMIOAATBCS TPEeOOBAHUS K MX
HarJsIHOCTU (SICHAsk U MOHSTHAs MOCTAaHOBKA ONbITAa), BUAMMOCTH Ul BCEX YYalIUXCs Kiacca
(Ipu HaNMMYMM MEJKUX JIeTajed HUCHoib3yeTcs MX YBEJIMYEHHOE H300paXKeHHe MpH MOMOIIU
BeO-KaMepbl), SMOLIMOHAILHOCTH U, TI0 BO3MOKHOCTH, 3aHMMATEJILHOCTH (JAE€MOHCTPALIMO HHBIHI
OTIBIT JOJKEH BBI3BIBATh MHTEPEC YUAIIMXCS, CO3/1aBaTh MOTHBALMIO K M3YYEHUIO NPEIMETA) U
yOenTeNbHOCTH (TMTOKa3bIBaTh TOT 3(p(eKT, Ha JEeMOHCTPAIMIO KOTOPOTO OH ObLT HallpaBJIeH).

OnHako peanu3anus JESATEIbHOCTHOTO MOJX0Aa B OOyd4eHUH (PM3HMKE MEPEHOCHT AaKIEHT C
JEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa Ha y4eHHuYeckuil. Hanpumep, mo MexXaHHMKe HCCIIEOBaHHE
KHHEMaTHUYeCKMX 3aKOHOMEPHOCTEH, 3aKOHOB JMHAMHUKH, KOJICOATENbHBIX JBWKCHHUH
MIEPEHECEHO B YYEHMUYECKHH 3KCIIEPUMEHT C COOTBETCTBYIOUIMM HabopoM obopynoBanus. [Ipu



U3y4YEHUH 3JIEKTPOANHAMUKH JIA00paTOpHOE 000PYI0BAaHUE MO3BOJISIET UCCIENOBATh HE TOJIBKO
3aKOHBI IIOCTOSIHHOTO TOKA, HO C HCIIOJIb30BaHHEM KOMIIBIOTEPHOTO ocLiuIorpada Mmo3BoseT
IpOHA0IIONaTh M HCCIENOBATh VIEKTPUYECKHE IIEMU IEPEeMEHHOro ToKa, OJIOK JHOMO0B
MO3BOJISIET HMCCIIENOBATh BOJIBTAMIICPHBIE XapaKTEPUCTUKH auojaa. [Ipw W3y4eHHWH ONTHKH
naboparopHoe 00OpyJOBAaHHE MO3BOJSIET M3YYUTh 3aKOHBI TI'€OMETPUYECKOM  ONTUKU
(mpenomileHHE CBeTa B MOJIYLIIUIMHAPE M MOJTy4eHHE M300pakeHHs B JIMH3aX) U MPOHAOII0IaTh
OCHOBHBIC SIBJICHHS BOJIHOBOM ONTHUKM (MHTep(dEpeHIuss W TOJsApU3anus), HUCCIeNI0BaTh
madpaxnuro ceera (IuppakinOHHAS PEIIETKA).

B cooTBercTBMM C MpeIMETHBIMH pe3yJibTaTamMu OOydeHus: Qusuke 000pyIOBaHHE JUIS
YUYEHUYECKUX OINBITOB 00ECIeUNBAET MIPOBEACHHE CIEAYIOIUX TUIOB paboT, CrpyNIUpPOBaHHbBIX
10 BUJIaM JESTEIbHOCTH, HE3aBUCUMO OT X TEMATUYECKON MPUHAIIICKHOCTH:

1. IlpoBenenue npsMbIX H3MEpPEHUH (U3NYECKUX BEJIWYUH (HM3MEpEeHHE Macchl, 00beMa
KUJKOCTH, TEMIEpaTypbl >KUJIKOCTH, CHJIbI, CHJbl TOKA, HAIPSDKEHUS) C HCIOJIb30BaHHUEM
aHAJIOTOBBIX U IIU(PPOBBIX TPHUOOPOB.

2. TlpoBepka 3alaHHBIX MPEANOJIOKEHUN (IpsAMble H3MEpeHHUs (QU3UYECKHX BEIUYUH U
CpaBHEHME 3a/laHHBIX COOTHOIIEHMH Mexay HMMHU). Hampumep: mpoBepka yciaoBHHl IaBaHUs
TeJ, YCIOBUM paBHOBecHs pblyara M OJOKOB, 3aKOHOMEPHOCTEHM MOCIeOBaTEeIbHOTO U
MapaJuIeIbHOTO COEAMHEHUS IPOBOJHUKOB H T.J.

3. Pacder no moJy4eHHBIM pe3ylbTaTaM NpSIMbIX U3MEPEHHI 3aBUCUMOTO OT HUX MapaMerpa (B
OCHOBHOM TIIKOJI€) M KOCBeHHbIe m3MepeHus (B 10 - 11 kmaccax). Hampumep: yckopenue Tena
IpU PaBHOYCKOPEHHOM JIBM)KCHUH, YCKOPEHHE CBOOOJHOTO MAJCHUs, YKECTKOCTh IPYKUHBI,
KO3 PHUITMEHT TPEHUS CKOJIBKECHHS, MEXaHW4YecKasi paboTa ¥ MOIITHOCTH | T.I.

4. HaGOmoneHne sIBJICHUH W TIOCTAaHOBKA OMBITOB (HAa Ka4eCTBEHHOM YPOBHE) TIO OOHAPYKCHHIO
(akTOpoB, BIUAIIIMX Ha TMPOTEKAHWE JaHHBIX sBJIeHUN. Hampumep: mnpsMoIuHEHHOE
pacrnpocTpaHeHue CBeTa, TUCIIepCUsl CBETa; U3ydeHUE CBOMCTB U300paKeHUs B IJIOCKOM 3epKalie
U T.IL.

5. UccnenoBanue 3aBUCUMOCTH OJHOW (PM3MUYECKOW BEIMYMHBI OT JAPYrOW C MPEACTaBICHUEM
pe3ynbTaTOB B BUJE Tpadrika U pacyeTa MCKOMOTO mapaMmerpa. Hampumep: 3aBUCHMOCTH ITyTH
PaBHOMEPHO JBMXKYIIETOCS Tela OT BPEMEHHW JBHKEHHUS TeJa; CUJIbI TPEHHS CKOJIBKCHHS OT
CHJIBI HOPMAJIBHOTO JaBJICHHS, KauecTBa 00pabOTKM MOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHIIBI
TpEHUs OT IUIOMIAJd CONPUKOCHOBEHMSI TEJ; CHJIBI YOPYIOCTH OT YAJHWHCHHS TPYKHHBI,
BBITAJIIKMBAIOIICH CHUIIBI OT 00beMa MOTPYKEHHOW YacTH Teja W OT TUIOTHOCTH KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT TUIOTHOCTH TeJa, OT IIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO U T.1.

JIabopaTtopHOoe 000OpymOBaHHE O0ECIEUMBACT CAMOCTOSTEILHBIA YYCHUYCCKHI SKCICPUMEHT,
KOTOPBIH MOKET UMETh pa3inyHble (JOPMBbI: PPOHTAIBHBIN KCIIEPUMEHT ((PPOHTATBHBIC OIBITHI
u nabopatopHeie paboThl), pabOTHl MPaKTUKyMa, Y4eOHO-HCCIEAOBAaTEIbCKUE PAOOTHI H
MPOEKTHl AKCIIEPUMEHTANBFHOTO XapakTepa. [Ipu 5TOM HOPMaTHBHO-O0S3aTENbHBIM BHE
3aBUCHUMOCTH OT YpOBHS M3y4deHHs (u3UKHU (0a30BBIM WM YrayONeHHBIN) U 00pa3oBaTelbHOU
MpPOrpaMMbl (OCHOBHASI MU CPEIHSS IIKOJa) sBIseTcs (PpOHTANBHBIN SKCIiepuMeHT. VIMeHHO
MOCPEACTBOM  (DPOHTAIBHOTO  OKCIIEPUMEHTAa  JIOCTHTAIOTCS  MPEIAMETHBIE  Pe3yIbTaThl
OKCMEPUMEHTAJIBbHOTO  XapakTepa, a YydYalldMHUCS OCBAMBAIOTCS  CIIOCOOBI  JCHWCTBHIA,
COOTBETCTBYIOIIME YKa3aHHBIM BBIIE MNATH TuUmaM paboT. JlaGopaTopHBIH MNPaKTUKYM
1enecoodpa3eH TOJIbKO MPHU YIIyOJIeHHOM YPOBHE H3yUEHUS TpeIMeTa.



OnTtuManbHBIM U1l JOCTIDKEHHS IeNiell MpoBeaeHUsT (PPOHTAILHOTO SKCIIEPUMEHTa SIBIISIETCS
NpeJCTaBICHUE JIadOpaTopHOro OOOpPYAOBAaHUS M MAaTEpHAJIOB B BHAE TEMaTHYECKUX
KOMIUIEKTOB 10 MEXaHHKe, MOJICKYISIpHON (hM3MKe, IEKTPUUECTBY U onTuke. VMcmonb3oBanue
TEMAaTHYECKHX KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHHMIO TAKOTO BAKHEHMINEr0 YMEHHs, Kak
noa00p ydJamuMucs o0OpYAOBaHUS B COOTBETCTBHH C IEJIBIO MCCICAOBAHUS M3 H30BITOUYHOM
HOMEHKJIATYpbl IPEJIOKEHHOIO0 KOMIUIEKTa; I03BOJISIET IPOBOAUTH ASKCHEPUMEHTAIbHYIO
paboty Ha Jr000M JTare ypoka; yMEHBIIAET TPYIOBBIC 3aTPAThl YYUTENS MPU HMOATOTOBKE K
ypOKaMm, TIOCKOJIbKY He TpeOyeTcsi MepeKOMITOHOBKA 000PYIOBaHHS B COOTBETCTBUU C 3aJadyaMH
KOHKPETHOTO ypOKa.

[Ipn naHMpOBaHUU MPAKTUYECKUX PabOT BaXXHO MMETh B BUIY, YTO NPEIMETHBIE PE3yJbTaThl
AKCHEPUMEHTAJIBbHOTO XapaKTepa MOTYT ObITh OCBOEHBI TOJBKO NPHU ONTUMAIBHOM COYETAHUU
KpaTKOBPEMEHHBIX (PPOHTAIILHBIX OIBITOB U OJJTHOYACOBBIX JJAOOPATOPHBIX PadoT.

Baxknoe 3HaueHue uMeeT TOT (PaKkT, YTO B COCTaB (PPOHTAIBLHOTO OOOPYIOBaHMS Hapsly C
AHAJIOTOBBIMHM BXOJAT W LU(POBBIE CPeACTBa M3MepeHHs. K HHM OTHOCSTCS SJIEKTPOHHBIN
CEeKyHJIOMEp C JaTYUKaMH, DJIEKTPOHHBIE BEChl M JATYMKU IUGpoBOil naboparopuu. Takum
oOpazoM, TIpu TpOBEACHUU (POHTATHLHOTO OKCIIEPUMEHTa B OCHOBHOW IIKOJE YUYCHHKHU
3HAKOMSTCS C DIIEKTPOHHBIMH CIIOCOO0aMU H3MEPEHNUN U BEIYHCIICHUH.

brox obGopynoBanust i ydeHHdeckux paboT mo ¢usuke chopMupoBaH Ha 0Oa3e mNepeyHs
o0opynoBaHUs s TMPOBEJIEHUS OCHOBHOTO TOCYAAPCTBEHHOTO »JK3aME€Ha IO (HU3HUKe.
Ucnons3oBanne mnpubOpoB u 00OpYIOBaHHUS C €IWHBIMHA JUISS BCEX OOYYarOIIHXCS
XapaKTepUCTUKAMU MO3BOJISIET CTaHJApTU3UPOBATh IpOLEIypBI BBINOJIHEHUS
IKCIIEPUMEHTANIBHBIX 3aJlaHUi Ha 2K3aMEHE U 00eCeuuTh HaJeKHYIO OLIEHKY pe3yJIbTaToB Ha
OCHOBAHMU 3KCIIEPTHON NMPOBEPKU OTBETOB oOydaromuxcs. [Ipu 3ToM ocHOBaHMEM I BBIBOJA
O IPaBUIBHOCTH MPOBEACHUS JTAHHOTO ONbITA ABJISIOTCS PE3YIbTaThl, NOIYYEHHbIE YUaIIUMUCA
MOCPEICTBOM IPSAMBIX U3MEPEHHUH 3aJaHHBIX (PU3UUECKUX BEITHUMH.

HaGop nnst mpoBeneHHMs OCHOBHOTO TOCYIApPCTBEHHOTO 3K3aMEHa OOeCredrBaeT pa3padoTKy
HECKOJIbKUX OJHOTHITHBIX 3aJlaHUi TPH HCIOJIb30BAHUU OJMHAKOBOTO OOOPYHIOBaHUS C
pa3sHBIMU XapaKTEPUCTUKAMHU. DTOT TOAXOJ] 1EIecO00pa3HO MCIOIb30BaTh M MPH MPOBEICHUH
(pOHTANBHBIX OIBITOB U JTAOOPAaTOpPHBIX paboT. Hampumep, mpu NMpOBEICHUHM HCCIICIOBAHUS
3aBHCUMOCTH CHJIBI TOKAa OT HAIPSDKEHHSI MOYKHO BBIJICIUTH B KJacce TPYMIbBI, KOTOpbIe OyayT
MPOBOJIUTh JAHHOE HCCIICIOBAHNE, HCIIOJB3YSl PE3UCTOPhI C PAa3HBIM CONPOTHBICHHEM, W
namrodky. [To pe3ynpraTaM MOXXHO CPaBHHTH IOJIYYCHHBIC 3aBHCUMOCTH, OOCYAWUTH TPAHHUIIBI
BBITIOJIHEHUS 3akoHa OMa [Tl ydyacTKa [Eeu, ONMPEIeIUTh COPOTUBICHUS PE3UCTOPOB.

Crnemgyer OTMETUTh, YTO INPH NPOBEACHUH (POHTAIBHBIX OMBITOB W J1aOOpPaTOPHBIX padoT B
OCHOBHOW mIKoJe TpeOyeTcs 3ammuch pe3yJabTaTOB BCEX MPSIMBIX H3MEPEHHH C Y4EeTOM
aOCOJIIOTHONW TMOTPEIIHOCTH. 371eCh IpPH HCMOJIb30BAaHUM TPAAMLIUOHHOTO 00OpYyAOBaHUS
(MEH3ypoK, AMHAMOMETPOB, TEPMOMETPOB) M CTPEIOYHBIX AaMIIEPMETPOB M BOJIBTMETPOB
aOCOJIIOTHYIO TOTPEIHIHOCTh 11eIecO00pa3Ho CBs3BIBATh C IIEHOM JeneHus mnpubopa, a mpu
nepexone K IHMQPPOBBIM HHCTpyMEHTaM (LM(pOBBIE BeChl W JAaTYMKH) YYUTh paboTaTh C
ONUCAaHUSIMM D3TUX NPUOOPOB, BBIIENAS JaHHbIE 00 aOCONIOTHOW MOTPENIIHOCTH, JIHOO
IpeJularath 3Ha4eHue MOTPEIHOCTH B TEKCTE 3aJaHUM.

[Ipn mpoBeaeHHWH UCCIEIOBaHHUS 3aBUCUMOCTEH OJHOW (PU3MYECKON BEIMYMHBI OT JPYTroi
y4alniurecs JI0JDKHBI OCBOUTH MOCTPOEHUE TpaduKOB C YKa3aHHEeM aOCOJIIOTHBIX MOTPEIIHOCTEH, a



IIpY I[IPOBEJIEHUU pabOT Ha NPOBEPKY MPEIIOJIOKEHUM - YyMETh CpaBHMBAaTh 3HAUEHUS JIBYX
OpSIMBIX HM3MEPEHHH C y4eTOM aOCOJIOTHON MOTpEemHOCTH (HAampUMep, IIyTeM CpaBHEHUS
UHTEPBAJIOB TOJY4YEHHbIX 3HAu€HUM Ha uucioBoil ocu). IlpoBenenue wusMepeHuii u
uccnenoBanuii B kypce ¢usuku 10 - 11 KimaccoB JIOMOJIHSIIOTCS — MCIOJIb30BaHUEM
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN, yJalluecs JOJIKHBl HAYyUYUThCS PACCUUTHIBATH OTHOCHUTEIbHBIE
MOTPEIIHOCTH B MPOCTEUIINX CIIydasX MPSMbIX U3MEPEHUN U CPaBHUBATh TOUHOCTH Pa3IMYHBIX
U3MEPEHUN.

OOpamraeM BHUMaHHE, YTO OICHMBAHUE JIA0OPATOPHBIX pabOT JAOKHO 0a3upoBaThCS, KaK U B
KpUTEpUAX OLIEHUBAHUS SKclepUMeHTanbHBIX 3anaHuii KM OI'D, He Ha mnpaBuibHOCTU
odopmIiIeHHs 0TYeTa 0 paboTe, a Ha MPABUIBHOCTU JEUCTBHM 10 cOOPY YCTaHOBKHU, IPOBEJICHHIO
OTIBITOB, CHATHUIO NTOKa3aHUU MpHUOOPOB.

OcHaiieHue nas W3y4eHUsT OWOJOTMM NPEJICTaBICHO KOMIUIEKTAMU JIEMOHCTPALlMOHHBIX
BJIQXKHBIX IPENapaToB, repObapreB U KOJJIEKLUH MO0 pa3HbIM TeMaM Kypca OMOJIOTHH, a TaKke
uudpoBoit 1abopaTopueil uid NpoBEAeHUs MpakTHUYecKux padbor. Kpome toro, mnpu nzydyeHuu
OMOJIOTMM MOJKET MCIOJIb30BaTh IU(poBas J1abopaTopusi Mo OHOJOTHHU (KaK JOTIOJHHUTENbHBIH
ANIEMEHT IS YIyOJIeHHOTO M3YYeHHS Kypca).

B yuebHOM mporiecce ydamiuecss IOJKHBI MOJYYUTh BO3MOXHOCTh YYBCTBEHHOTO BOCHPHUSTHUS
U3Yy4aeMbIX SIBIIEHUH M 00bekToB. OJHAKO M3ydaemble SBJIEHUS M OOBEKTHl HE BCErja MOTYT
OBITh HEMOCPEJCTBEHHO BOCIPOU3BEACHBI WM TOKa3aHbl B ydeOHOM MoMmelieHud. B stom
ciydyae yueOHOe oOOpynOBaHUE JaeT BO3MOKHOCTbh MX BOCIPOM3BECTH OIOCPEIOBAHO, YEpe3
KOJUIEKIIHIO, FepOapHbIi JINCT, MUKPOIIPEnapar, MoJiejb, BUICOPparMeHT U T.1I.

Brnaxnsle npenaparel MpenCTaBISAIOT cOO0M HaTypalibHble OOBEKTHI, CMOHTHPOBAHHBIE Ha
CTEKJISIHHOM IJIACTUHKE U OMYLIEHHbIE B CTEKJITHHBIN [IINHAP ¢ KOHCEPBUPYIOWIEH KUAKOCTHIO,
100 MpeAcTaBiICHHbIE B MIACTHKE. 3/1ECh MPEIaraloTcsl TOTaJbHBIE MpenapaThl, MO3BOJISIONINE
M3y4yaTh BHEIIIHEE CTPOCHHME OpraHM3Ma win ero dvactv, (Hampumep: "Kopenp 60060BOTO
pactenus c kimyOenpkamu", "T'amroka"); aHaTOMHYECKHE Tpenaparbl, NMpeaHa3HAuYeHHBIE IS
W3Y4YEHUS BHYTPEHHErO0 CTPOCHMS OpraHu3Ma WiIH ero opraHoB (Hampumep: "BryTpennee
cTtpoenue Jsrymku", "BHyrpeHHee cTpoeHue MTHIBI"); OMOJIOTHYECKHE Ipenaparhl, Jaolye
MPEACTABICHUE O CTAausAX pa3BUTHs opranu3ma (Hampumep: "Pa3BuTue KOCTHCTOW phIObI",
"PazButne Kypuibl"). BrnaxkHbie mpenapaThl HCIOJB3YIOTCS KaK pa3aTOYHBIA MaTepuanl B
mpolecce JEeMOHCTpalMi IpU H3y4eHHUH HOBOTO MaTepuaja WIM B IPOIECcCe BBHITOJIHEHUS
MPAKTUYECKUX 3aJaHUii, pa3pabOTaHHBIX HA UX OCHOBE.

I'epbapuu - coOpaHHMe NPECCOBAHHBIX, 3aCYIICHHBIX PACTEHHN MM MX YacTei MOMOTaloT
M3y4aTh pacTeHUE B KaOMHETE U y3HaBaTh €ro B MPUPOJE, a repOapusanus - Hauboiee mpocToit
Croco0 COXpaHEHHUS PAacTeHUWH M MX YacTeld B TEUYEHHME UIMTEIHLHOrOo BpeMeHu. B mepeune
mpenajaraeTcsi cuctemMaTuueckuid repOapuii (Hampumep, "OCHOBHBIE TpyNIbl pacTeHUil") u
repbapuii mo oOmieil Ouosoruu (KOTOPBIA MO3BOJISIET MPOUJUIIOCTPUPOBATH U3MEHUYUBOCTD,
HCKYCCTBEHHBIH OTOOp, CHUCTeMAaTWYeCKHE KaTeropud W BUI000pa3OBaHUE, NWBEPIeHIUS U
KOHBEPIeHIINs, TOMOJIOTHYHBIE U aHAJOTHYHBIE OPraHbl, pyJUMEHTApHBIE OpPraHbl, apoMopdo3,
uauoamantanus  (peHOTHH W TEHOTWI, TONUIUIOWAWSA, OTJAJeHHas TUOpHUIU3aLINs,
B3aUMO/ICHCTBUE PACTEHHI ¢ aOMOTHYECKUMU (PaKTOpaMu Cpe[ibl, B3aMMOJCHCTBHE PACTCHHIA C
ouotudyeckuMm ¢akrtopamu cpeabl). ['epOapHbIii MaTepuan HCHONB3YIOT Kak pa3JaTOYHBIN
MaTepuan Uig JEMOHCTPAIMH H3y4aeMbIX OOBEKTOB, 7S BBITIOJHEHUS MPAKTUYECKUX 3aJaHUN
MIPH 3aKPETUICHUH MaTepuaia Wik JUarHOCTHKU YI€OHBIX pPe3yIbTaTOB.



Taxoke mnpencraBieHbl KOJUIGKIMM - HAOOPHI NPEIMETOB WM BEIIECTB, MOJOOPAHHBIX MO
ompeneNeHHbIM Tpu3HakaM. OOBeKTaMH MX MOTYT OBITH pPAcHpaBlICHHBIE W 3acyIICHHBIC
HACEeKOMbIe, pakooOpa3HbIe, PAKOBHHBI MOJUIIOCKOB, OT/IEJIbHBIE YaCTHU CKEJIETOB KUBOTHBHIX. B
KOJUIEKLIMSIX COYETal0T HaTypajibHble OOBEKThI ¢ MX H300pa)KE€HHUEM B BUJE PUCYHKOB WU
Myisked - umutanuid. IlpeanoskeHHble B mepeyHe MOP(OIOrHMYecKre KOJUIEKIMM JIatoT
MIPEJICTABJICHUE O BHEUIHEM CTPOCHWUM OPraHOB MJIM HUX YaCTEH, MO3BOJSIOT IPOBOAUTH
CpPaBHEHMsSI OOBEKTOB, BBIACHATH MX OOIIME YepTbl M YepThl pa3nuuus (Hampumep:
"[IpencraBuTenu OTPSIIOB HACEKOMbBIX" U Jp.); 00IIEOMOJIOTHYECKUE KOJIEKIUU IO3BOJISIOT
BBUSICHATh B3aUMOCBSI3M B OpPraHMYECKOM MHUpPE, paccMaTpUBaTh pPa3BUTHE OPraHHU3MOB,
MIPOCIEKNUBATh 00IIEOMOIOTHYECKHE 3aKOHOMEpHOCTH (Hampumep: "lIpumepsl 3amMTHBIX
npucnocobiaeHnit y Hacekombix"). Komtekuuu, kak 1 repOapuu, UCIOIb3YIOT KaK pa3aTO4HbIN
MaTtepuain JUid JEMOHCTpalK U3ydaeMblX OOBEKTOB, JJIS1 BBIIOJHEHMS MPAKTUYECKUX 3aJaHUN
IIPY 3aKPEIIEHUU MaTepuaia Wik JUarHOCTUKU Y4€OHBIX pe3yIbTaTOB.

O3HaKoOMIIEHHE yqamuxcsas ¢ MHUKPOCKOIIMYECKHUM CTPOCHHMEM JKHBBIX OPraHM3MOB - OJIHA M3
TJIaBHEUIITNX 3aaa4 HayKW, I[MO3BOJIAIOIINX IMOABCCTH INKOJBHUKOB K TIMOHMMAaHHIO CIWHCTBA
opranuyeckoro mupa. st mpoBeneHuss Ja00paTOpHBIX padboT B MUGPOBYIO J1aOOPATOPHUIO
BKJIFOYEH MHUKPOCKOII, @ B KOMIIJICKTC IOCYyAbl U O60py,HOBaHI/I$I O6H1€1"0 Ha3HA4YCHUS UMCHOTCS
HEO00XO0MMOE OCHAIIIEHUE IS TIPOBECHUS J1a00PaTOPHBIX padoT.

Hudposas naboparopusi BKIOYaeT HAOOp JUIsi M3TOTOBJIEHHS MUKpolpenaparoB. CBexue
mnpemnaparbl U3roTaBJIMBAIOT JJII HEMEIJICHHOIO paCCMOTPCHUA. K amMm oTHOCSATCS KHUAKOCTHBIC
(O6’B€KTI)I 0OBIYHO MMOMEIIATCA B BOAY, a IperapaTrbl COXpaHAKTCA B TCUCHUC HECKOJBbKHX
IHEN), cyxue (HampuMep, YaCTHILy NTHYBETO Mepa, MPOCTO TOJIOXKUTH Ha MPEAMETHOE CTEKIIO U
MUKPOCKOTIMPOBATh), XHUBBIC Tpernaparbl (Ma3Kh - KalUd J>KHJIKOCTH, HAIPUMEP KPOBH) H
BUTAJIbHBIC TIpenapaThl (KOTOPBIC HCIONB3YIOTCS Il M3YYCHUS MaJOKJICTOYHBIX OOBEKTOB
(mpocTedmnx, KOJOHHWH BOJOpOCHei), s HaOMIOAeHUs IBWKEHUS (TypelbKd, ameOsl).
[TpuroroBiieHre MUKpoIpenapata BbIpadaThIBACT y Y4Yallerocsi HAaBBIKM CaMOCTOSITEIBHOM
paboThI, AKTUBH3UPYET WX IMO3HABATEIBHYIO JCATEIBHOCTh W 3HAKOMHT C TEXHHUKOW W
METOJMKOW HAay4yHOTO HCCIeNOoBaHMsA. B mudpoByr nabopaTopuro BKIIOYEH TaKKe W HAO0OP
MUKPOIPENapaToB, KOTOPBIA  COJEPKUT  TOCTOSIHHBIC  Iperaparbl, JI0JTOe  BpeMs
COXPAHSIOIINAECS B IIPUTOJTHOM JJIS MUKPOCKOTIMPOBAHHUSI BUIC.

Cnenyer OTMETUTh, 4YTO HapAdy C HCIIOJIb30BAHHEM IEPEUHCICHHOIO BbIIIE Y4eOHOTO
000py/IOBaHUs BaXXHYIO POJIb B M3YyYEHHH OHOJOTHUU UTPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIy4aeB TOJIBKO OHM MOTYT OOECHEeYUTh HAUOOJIBIIYI0O KOHKPETHOCTh U MOJHOTY
3HAHWUN Y4YalIuxcs, MOMOTalT (POPMHUPOBAHHUIO y HUX MPABWIBHBIX Ouosiornyeckux 3HaHuil. K
TakKUM JKUBBIM OOBEKTaM OTHOCST pPACTeHUs, >KUBOTHBIE >KMBOTO YTOJKa, aKBapuyma,
TeppapuyMa. DdGEeKTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOTHBIMU OOBEKTAMH SIBIISIOTCA
9KCKYpCUHM B OHOJOTHYECKHE M KpaeBeAuecKue My3ed, OOTaHMYecKHe Cajbl, 300MapKu u
OKPY’KaIOIIKe IIKOJIy €CTECTBEHHBIE U MCKYCCTBEHHBIE MPUPOIHBIE COOOIIECTBA.

TpaauumoHHbIe OMONOTHYECKHE MYISKM M MOJETH B HACTOSIIEEe BPEMsl YCIIEIIHO 3aMEHSIOTCS
u(poBEIMU 00pa30BaTENbHBIMU PeCypcaMu: BUAeo(pparMeHTaMu, aHUMaluel, BUPTyalbHbIMU
nabopatopusiMu. L{udpossie 0OpazoBaTenbHbIE PECYpPChl HE MOTYT CTaTh MOJIHOLCHHOM 3aMEHOM
peanbHBIX MPUPOAHBIX OOBEKTOB, HO JAlOT BO3MOKHOCTH MO3HAKOMHUTHCS € OoJjiee IIUPOKUM
KPYroM 0OBEKTOB, CO3/Ial0T MPEANOCHUIKH [Tl HHTeHCU(UKAIIMK 00pa30BaTeIbHOTO Mpolecca 1
oOecreunBaOT He3aMeUIMTENbHYI0 OOpaTHYI0 CBf3b, KOMIIBIOTEPHYIO BH3YaJU3allUIO



uHpOpMalMY, aBTOMATH3AIMIO YOpPaBICHHUS y4eOHOH JEATeNbHOCTbIO M KOHTPOJIb €¢
pe3yIbTaToOB.

OcHarenue Ui U3y4CeHUST XMMHU TPEJICTABICHO B BUIC JEMOHCTPAIMOHHOTO 000pYI0BaHHMS,
KOMIUIEKTa XHUMHUYECKHX PEaKTHBOB C HEOOXOJUMBIM OOOPYJIOBAaHHEM M3 OOIIETO KOMILJICKTA
MOCY/IbI ¥ 00OPYIOBAHUS /ISl YYCHUYCCKHUX OTIBITOB M KOMILJIEKTa KoJutekiuii. Kpome toro, mpu
M3YUYCHHM XUMHH HMCIIOJb3yeTCsl 00IMas Uil €CTECTBEHHO-HAYYHOTO IHKIA IH(poBas
nabopatopusi, a Takke IudpoBas gaboparopus M0 XUMHUHU (KaK TOMOJHUTEIBHBINA 3JEMEHT IS
Yr1yOJICHHOTO U3YYCHUST XHUMHH).

JleMOHCTpalMOHHBIA AKCIEPUMEHT SIBISIETCSl BAXHOW 4acThi0 OOy4eHUS XUMHUU. 37ECh BaXHO
IIOMHHTb, YTO MPH €ro MPOBEAECHUU 00513aTENbHO JOJIKHBI ObITh COOIIOAECHBI BCE HEOOXOIUMbIE
STarbl:

ITOCTaBKa IIEJIM DKCIIEPUMEHTA,

onMcaHre HEOOXOAMMOTIO Ui €r0 BHINOJIHEHHS] 000PYAOBAHUS U PEAKTHBOB,
IJIJAHUPOBAHUE MOPSAIKA IPOBEICHUS,

ONIMCAHUE UCXOIHBIX BEIIECTB,

MPOTHO3UPOBAHUE OXHJAAEMBIX B PEAKIMOHHOW CMECH UW3MEHEHHH U  Pe3yJbTaToOB
IKCIIEPUMEHTA,

ONHCaHNE U3MEHEHUH, MPOU30LIEANINX C BEIECTBAMU,
(hopMyITHUpOBKa BHIBOJIOB M3 IKCIIEPUMEHTA,
CO3JaHHME€ PUCYHKA SKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABJICHUE YPaBHEHHUS PEaKIUil.

B mpomecce mpoBeneHUss AEMOHCTpAIMK, YYallecs OCBAaMBAIOT ATAllbl MPOBEICHHS OIIBITA,
nmosToMy HambOosiee S(PQPEKTUBHBIM SBISETCS HE MPOCTOE OMUCAHUE ONBbITA YYHUTEIEM, a
UCIIOJIb30BaHUE IBPUCTHUECKOW Oecenpl. [Ipy peanusanuu Takoro CieHapus JaXe HE OYCHb
CIIO)KHBIA OIBIT 3aHMMAeT JIOBOJBHO MHOTO BPEMEHH, HO CJICJIOBAaHUE €My II03BOJISIET
o0ecreynTh MOHUMAHKE OOYYAIOIIMMUCS NMPUEMOB HAYYHOTO TO3HAHWSI U WCIOJIB30BAHUE HX
YK€ B CaMOCTOSTEIBHOW JESATETHLHOCTH B TMPOIECCe YYEHHUYECKOro JKcrepuMeHTa. Ha
HavaJIbHOM JTare U3ydeHus XuMuu (B 8 - 9 kiraccax) MMEHHO TaKOW MOJIXO/I MO3BOJISIET TOCTUYb
MaKCUMaIIbHOU AP PEKTUBHOCTH OT MPOBEICHHS JTa00PATOPHBIX U MPAKTUYECKUX paboT, a TaKkxKe
c(OPMHUPOBATH y yUAIUXCS OTBETCTBEHHOE OTHOIIICHUE K SKCIIEPUMEHTY.

HpI/I OLCHMBAHNUN YYCHHYCCKUX IIPAKTUUYCCKHUX pa60T LICJ'IGCOO6p33HO YUYUTBIBATH MOAXOMbI,
HCIIOJIB3YIOINIME B DK3aMCHAIMOHHBIX MaTcepuaiax. TaK, B HACTOAIICSC BpEMA Ipcaaracrcsa
OKCIICPUMCHTAJIbHOC  3alaHUC, NPCAYyCMaTpPpUBAIOIICC BLI60p ABYX BCIICCTB U3 IIATHU
NpCMIOKCHHBIX MW IIPOBCACHHC C HHMHU peaKuHﬁ, oTpaKaromux XHUMHYCCKHC CBOMCTBA
YKa3aHHOI'O B YCJIOBUH 3aJaHH BCIICCTBA. OHCHI/IBaHI/Ie HUJICT HAa OCHOBAHUHN OTUCTA YYCHHKA O
nponenaHHoﬁ paGOTe (ypaBHCHI/I}I peaKHHﬁ, BBIBOJBI O Ha6J'IIOI[CHI/I$IX) 1 Ha OCHOBAHUU IIPAMOTO
Ha6J'IIO,Z[eHI/I$I 3a JACHCTBUAMU Y4dC€HHKA 110 IMPOBEACHUIO OIILITOB. HpI/I 9TOM BBIACTAIOTCSA OTallbl
0T6opa BCIICCTB U CMCIIHNBAHUA BCIICCTB B COOTBCTCTBHUU C ITYHKTAMH MHCTPYKIHUHU K pa60Te.

Baxnenmum HaIlpaBJICHUEM KaK JACMOHCTPALIMOHHOIO, TdK W YYCHHUUYCCKOI'O I3KCIICPpUMCHTA
JAOJDKHO CTaTb HCIIOJBb30BaHHC HH(I)pOBOﬁ na6opaTopHH, KOTOpas IMO3BOJLCT OpPraHu30BaATb



XUMUYECKUN DKCIIEPUMEHT Ha IPUHLUIIAAILHO HOBOM YPOBHE, IIEPEUTH OT KadyeCTBEHHOU
OILIGHKH HAOJIOAAEMBIX SIBJICHUN K CHCTEMHOMY aHAJIN3y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu
pabote ¢ natunkamu nudpoBoil mabopaTopun oOecreurBaeTCsl aBTOMATU3MPOBAHHBINA COOp |
00paboTKa TaHHBIX, X0 YKCIIEPIMEHTA MOYKET OTOOpakaTbCsl B BHJIE TPAPUKOB WM MOKa3aHUN
npuOOpOB, a PE3yNbTaThl HKCIEPUMEHTOB MOTYT COXPaHATHCS JIMTENbHOE BpeMs. Hambonee
AKTyaJIbHBIM JUISI XMMHH SIBJISIETCS MEPEX0J K KOJIMYECTBEHHBIM XapaKTEPUCTHUKAM, KOTOPBIN
MOXHO IPOMJUIFOCTPUPOBATh CICAYIOIIMMHU IIpUMEpaMHU: H3y4EHUE CTPOCHMUS IUIAMEHH,
onpezneneHue PH B pasHbIX cpenax, ONpPENEIEHHE CKOPOCTH pEaKluu, U3Y4EHHE BIIUSHUS
KOHIICHTPALIMH U TEMIIEpaTypbl HA CKOPOCTh PEAKLUU.

HudpoBast maGoparopusi TMO3BOISAET PEATU30BATh MEKIPEIMETHBIE CBSI3M C JPYTrUMU
MpeAMETaMU  €CTeCTBEHHO-HAYYHOTO IUKJIA, TIOCKOJIBKY JaeT BO3MOXHOCTh BBITIOJHATH
WHTETPUPOBAHHBIC YUCOHBIE MCCIICIOBAHMS 110 €CTECTBEHHBIM HayKaM, IPUMEHSITh U OCBAaUBaTh
AJIEMEHTHI CTATUCTUKU U MH(OPMAITMOHHBIE TEXHOJIOTHH.

Ipunoxcenue N 6

K Memoouueckum pekomernoayusim

INPUMEPHBIN IEPEYEHb OBOPYJIOBAHUSI,
PACXOJIHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUSI
U BOCIIUTAHUS 1J15S1 CO3JAHUSA U
OBECHEYEHHUS ® YHKIIUOHUPOBAHUSA LIEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOU 1
TEXHOJOTMYECKOU HAITPABJJEHHOCTEN
"TOYKA POCTA" B OBIIIEOBPA3OBATEJIBHBIX
OPTI'AHM3AILIMSAX, PACIIOJIOKEHHBIX B
CEJbCKOU MECTHOCTH U MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIA KOMILIEKT

N | HaumeHnoBanue Kparkue npumepnsie | KonuuectBo eaunun | KomuuecTBo eannun
o0opynoBaHus TEXHUYECKUE Ui Uit
XapaKTEPUCTUKHU 00111600pa30BaTENbHBIX|00111€00pa30BaTEbHBIX|
Opra"u3zanuu, He Opra’u3arui,
SBIISFOIIMXCSI SBIISFOILIMXCSI
MaJIOKOMIUIEKTHBIMH, | MaJJIOKOMIUIEKTHBIMH,




€. U3M.

€. U3M.

[EcTecTBEHHO -HaydHasl HallPpaBJICHHOCTb

1

O6mee obopynoBanue (pusuka, XUMUsL, OHOIOTHS)

1.1.

[{udpoBas
mabopaTopus

YaeHHYECKast
(pusmka, XUMHS,
OroITOTHS)

[{ndpoBoii qaTuuk
PIEKTPOIPOBOIHOCTH
[{udporoii narunk pH
[{ndpoBoii qaTuuk
MOJIOKEHUS

[{ndpoBoii qaTunk
TeMIepaTyphbl

[{udpoBoii naTunk
A0COTIOTHOTO JTaBJICHUS
[{udposoii
ocHIorpaduyecKuit
MaTYuK

Becsl 31eKTpOHHBIE
yaeonsie 200 T
Muxkpockor: nudpoBoit
WA ONITUYECKUH C
yBemudeHuem ot 80 X
HaGop 115t M3roToBICHUS
MUKpOTpEenapaToB
Muxkpornpenaparbl
(Habop)
CoeTMHUTENbHBIE
[IPOBO/Ia, MPOrPAMMHOE
oOecreucHue,
METOAUYECKUE YKAa3aHUs
KOMILJICKT
COMYTCTBYIOIIUX
PIIEMEHTOB JJIsl OTIBITOB I10
MEXaHUKe

KOMILJICKT
COMYTCTBYIOIIUX
PIIEMEHTOB JJIsl OTIBITOB I10
MOJIEKYIISIPHOU (pU3UKe
KOMILJICKT
COIMYTCTBYIOIIUX
PIIEMEHTOB JJIsl OTIBITOB I10
PIIEKTPOAMHAMUKE
KOMILJIEKT
COMYTCTBYIOIINUX
PIIEMEHTOB JJI OIBITOB 10
ONTHKE

3 mIT.

1.2.

KomriekT nocy sl
1 000pYyOBaHUS

[lITaTuB 1abopaTOpHBIi
XUMUYECKUN

3 mIT.

2 1IIT.




TUIsST YIeHUIECKUX
OTbITOB ((pu3nKa,
XHUMUSI, OMOJIOTHS ).

Habop gamex Iletpu
Habop nHCTpyMEHTOB
[permapoBaIbHBIX

JToxkka 71st CoKUranust
BEIIIECTB

Crymka gapdopoBas ¢
MECTHKOM

Habop 6anok amns
XPaHEHUS TBEP.IBIX
peakTuBoB (30 - 50 mu)
Habop cxistHOK
(b1axoHOB) /JIs1 XpaHEHUSI
[PACTBOPOB PEaKTHBOB
Ha6op npubopox (I1X-14,
11X-16)

[Ipubop 1t moydeHus
ra3oB

CrnpToBKa

["oprouee y1si CIUPTOBOK
dubTpoBanbHas Oymara
(50 mt.)

Konba konnyeckas
[Tamouka cTexsiHHAS (C
[PE3MHOBBIM
HaKOHEYHHUKOM )
Yameuka mig
BHITTAPUBAHUS
(BBIIApUTEIIbHAS
JaIeyKa)

MepHbIN WTHHAP
(TLTaCTHKOBBIN)

BopoHka cTekisiHHas
(Mamnas)

Crakan ctexisaubii (100
MJT)

["a3o0TBOAHAS TPYOKa

2. [BUOJIOT U

2.1.[KoMIaeKT BiIaKHBIX[HA3HAYEHHUE: 1 mT. 1 mmiT.
[penapaToB TEMOHCTPAITMOHHOE,
IIEMOHCTpPAIIMOHHBIHMAaTEpHall KOHTCHHEpA:

I1J1aCTUK,
CPMETUYHAA KPbIIIKa:
HaJIU4MC,
KPCIIJICHHUEC SKCIIOHATA:
HaJIN4MC,

KOHCEPBHPYIOLICEe




BEILLIECTBO: HAJIMYHE,
HaKJICHKa C
HaMEHOBAHUEM:
HaJIU4ue.

He MeHee 10 mpemnapaTos
13 IPUBEJACHHOTO HIKE
CIIUCKA!

BitayxHb1i Tpenapar
"be33yoOka"

BitayxHb1 penapar
"I"amroxa"

BitayxHb1 Tpeniapar
"BHyTpeHHee cTpoeHue
OpIOXOHOTOr0 MOJUTFOCKA"
BitayxHb1 Tpeniapar
"BHyTpeHHee cTpoeHue
KpBICHI"

BitayxHbI1 Tpenapar
"BHyTpeHHEe CTpOCHHUE
ATyImKu"

BitayxHbI1 Tpenapar
"BHyTpeHHEe CTpOCHUE
nTHIEL"

Braxxuslii npenapar
"BHyTrpeHHee cTpoeHne
pHIOBI"

Braxuelil npenapar
"Kapacsp"

Briaxxuelii mpenapat
"Kopenb 6060BOT0O
[pacTeHus ¢ KIryoeHbKaMu"
Briaxxuelii mpenapat
"Kpeserka"

Briaxxuelii mpemnapar
"Hepeunna"

BrnaxxHbiil ipenapar
"Pa3BuTHe KOCTUCTOU
PHIOBI"

BrnaxHbiil ipenapar
"Pa3Butue Kypuunl"
BiiayxHb1i Ipenapar
"Cuudomenyza”
BiiayxHbIi Ipenapar
"Tpuron"

BiiayxHb1i Ipenapar
"Uepenaxa 60s0THas"




Bnaxnsiii npenapar "Yx"
BitaykHb1i Ipeniapar

"Amepuna"
2.2 [KoMmiexr Hasnayenue: 1 mT. 1 miT.
repOapres NICMOHCTPAIIHOHHOE,
IIEMOHCTPAIIMOHHBIMOCHOBA JUTSI KPETUICHHMSI:

repOapHblil JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJIUYue

He MeHee 8 repbapueB u3
[MPUBEICHHOTO HIXKE
cnucka: HazHauenne:
NIEMOHCTPAIIMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIil UCT,

CIIMCOK 3KCIIOHATOB:
Ha4re

He MeHee 8 repbapueB U3
[MPUBEICHHOTO HIKE
CIIUCKA!

["epGapuii "/lepeBbs u
KYCTapHUKH"

["epOapwuit

" lukopacrtyuue
pacteHus"

["epOapwuii "KopmoBbie
pacteHus"

["epOapwuii "KynsTypHbIe
pacteHus"

["epOapwuit
"JlekapcTBEHHbIE
pacteHus"

["epOapuii "MemoHOCHBIE
pacteHus"

["epOapuii "Mopdonorus
pacTeHni"

["epOapwuii "OCHOBHBIC
CpPYIIIbI pacTeHU"
["epOapwuii "PacTuTenbHbie
cooOmiecrea"”

["epOapuit
"CenbCKOXO03SIIICTBEHHBIE
pacTeHus"

["epOapuii "SAnoBuThIe
pacTeHus"

["'epOapuii K Kypcy OCHOB




o o01eit OuoIoruu

2.3.

Komruiekr
KOJUTCKIUIA
IEMOHCTPALIMOHHBIH]
(110 pa3HBIM TeMaM
Kypca OMOJIOTHH)

HaznaueHwue:
ITEMOHCTPAI[MOHHOE,
OCHOBA JIJIsl KPETIJICHUS:
HaJIM4He,

HaKJICHKH C
HAaMMCHOBAHUEM . HAJIMYHC
He MeHee 10 KoJIIeKIuii
13 MPUBEJICHHOTO HUXKE
CITHCKA:

Konnexmus
"I"omoceMeHHBIE
pacTenus"

Komekmus "Oburarenn
MOpPCKOTO JHA"
Konnexmus
"IlameonToIOrMueckas"
Konnexmus
"[IpencraBuTenu OTpsI0B
HACEKOMBIX'" KOJIMUECTBO
HAaCEKOMEBIX: He MeHee 4
Komnexnus "[Ipumepsr
Al THEIX
MpUCIocoOIeHUH y
HACEKOMBIX"

Kommnekmus
"TIpucnocoOuTeTHHBIE
M3MCHEHUS B
KOHEYHOCTSIX HACEKOMBIX"
Komnekmnus "Pa3sutue
HACEKOMBIX C HEIOJHBIM
rpeBpaiieHueM"
Komnekmnus "Pa3sutue
HACEKOMBIX C ITOJIHBIM
rpeBpaiieHueM"
Komnekmus "Pa3sutue
IeHus"

Komneknus "Pa3sutue
0abouku"

Komnekmnus "PakoBUHBI
MOJLITIOCKOB"
Komtexius "CemelicTBa
0abouek"

Komtexius "CemelicTBa
PKYKOB"

Komnexnus "Cemena u

1 mrr.

1 moT.




IO a6I"

Komnexuus "®opma
COXPAaHHOCTHU
MCKOITAEMBIX PACTEHUN U
SKUBOTHBIX"

Habop
TAJICOHTOJOTHUSCKUX
HaXO0JIOK
"ITpoucxoxaenue
geoBeka'

KOJIMYSCTBO MOJCIICH: HE
MeHee 14

3. XUMUS
3.1.[/lemorcTparmonHoe(CoCcTaB KOMIUICKTA: 1 . I mr.
000pyI0BaHNE CTONUK MO IHEMHBII

Hasnauenue: cOopka
[y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIIHHUIIBI: HE
Menee 200 * 200 mmM,
TJIABHBIN TTOTHEM C
TOMOIIBIO BUHTA:
HaIu4ue

[lITaTuB
TEMOHCTPAIMOHHBIN
XUMHAYCCKUM:
Haznauenwme:
eMOHCTpaIs TprudopoB
1 YCTaHOBOK,

0TI0pa, CTEPKHU, JIATKH,
MY(TBI, KOJIbIIA: HATMYHE,
BO3MOKHOCTB
BaKpEIUICHHS DJIEMEHTOB
Ha Pa3JIUYHON BBICOTE:
IBENIZEN

IATiImapart Juisi IpOBEICHUS
XUMHUYCCKUX PEAKITUI:
[Haznadenue:
IIEMOHCTpAITUs
XUMHUYECKHUX PEAKIUH,
MOTJIOTUTEIb ITAPOB U
ra30B: HAJUYHC,
MaTepuai KOJIObI: CTEKIIO
HaGop amns snexkrponusa
TEMOHCTPALIMOHHBIH:
Ha3nauenue: nuzyueHue

3aKOHOB 3JICKTPOJIN3a,




cOopKa Moienu
AKKYMYJISATOPA,
E€MKOCTh: HAJIM4HE,
PIIEKTPO/IBI: HATMYUE
KoMmmiekt MepHbIX K010
MaJIOTo 0O0bema:
Haznauenue:
NIEMOHCTPAIIHOHHBIC
OTIBITHI,

00beM k0J10: ot 100 M 10
2000 mi,

KOJIMYECTBO KOJIO: HE
menee 10 miT.,

MaTepuai KoJ0: CTEKJIO
Habop ¢nakonos (250 -
300 mu1 U1 XpaHeHUst
[PaCTBOPOB PEAKTUBOB).
Ha3nauenue: xpaHnenue
[PACTBOPOB PEaKTHBOB,
KOJIM4YECTBO (hITAKOHOB: HE
menee 10 mrT.,

MaTepuai GIaKoOHOB:
CTEKJIO

poOKa: HaTM4He
[IprGop 111 OTIBITOB TIO
XUMHH C SIEKTPUUECKUM
TOKOM (71Ta00paTOPHBIN)
[TpuGop st
VJLTIOCTPALIMK 3aKOHA
COXPAHEHHUS MACChI
BEIIECTB: COCY/T
Jlannonpra: HANUuueE,
npoOKa: HATMIHE,

TUTT IpruOopa:
TEMOHCTPAIMOHHBIH
JlenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NBYX SKHJIKOCTEH 10
[IOTHOCTH,

MaTeprail BOPOHKHU:
CTEKJIO

'YcTanoBka miia
MEPETOHKH BEIIECTB:
Haznauenue:
IEMOHCTpAIHS OYHCTKH
BEII[ECTBA, IEPETOHKA,




KOJIOBI, XOJIOIWJIBHUK IS
OXJIaXKICHUSI, aJNIOHXK,
poOKa: Haju4ue,
[UTMHA YCTaHOBKU: HE
MeHee 550 Mm

[Ipubop s noydyeHus
ra3oB: Ha3HAYCHUE:
MOJTy4eHUE Ta30B B MAJIBIX
KOJINYECTBAX,

COCTaB KOMIUIEKTa: HE
MeHee 6 IpeIMETOB
banst KoOMOMHUpPOBaHHAs
imaboparopHas: bans
BOJSTHAS: HAJTMYHE,
KOJIbIIa CMEHHBIE C
OTBEPCTUSMHU PA3HOTO
raMeTpa: HallnJne,
MUTMTKA DIIEKTPUYECKAs:
HATNIHE

Dapdoposast cTymka ¢
rnectnkom: HazHaueHne:
TS pa3MeTbueHUS
KPYIHBIX (hpaKIii
BEILIECTB U
[IPUTOTOBJICHUS
[TOPOIIKOBBIX CMECei

KoMIuIeKT TepMOMETPOB
(0-100 C; 0-360 C)

3.2.

KoMmIuiekT
XUMHUYECKIX
[PEAaKTUBOB

CocTaB KOMILIEKTA:
Ha6op "Kucmotsr"
(a3oTHas, cepHas,
coJistHas, opTodocopHasi)
Ha6op "I'mapoxcusr"
(ruppoxcuy 6apus,
TUAPOKCU KU,
CUAPOKCU KaTbLIUA,
TUAPOKCU HATPHUS)
Ha6op "Oxcuabl
MeTauIoB" (ATFOMUHUS
OKCHUJ, Oapus OKCHUTI,
pxenesa (1) oxewnn,
KaJIbIUS] OKCHJI, MarHUS
oxcun, meau (1) oxcu,
[IMHKA OKCHT)

Ha6op "Lllenounsle u

MICJTIOYHO3CMCIIbHBIC

1 mT.

1 mr.




MeTaIbl" (JIMTUI,
HaTpUM, KaJabL1il)

Ha6op "Metamsr"
(aJTFOMUHUM, Kee30,
MarHuii, MeJb, ITUHK,
0JIOBO)

Ha6op "Lllenounsie u
[11€JI0YHO3EMENTbHBIC
MeTaJlIbl" (JIUTHH,
HaTpUM, KaJbIUN)

Ha6op "OrneomnacHsie
BemecTa" (cepa, pocdop
(KpacHbIi1), OKCUA
thocopa (V))

Ha6op "T"anmorenst" (o,
OpoM)

Ha6op "T"amorernmpr"
(aJIFOMMHHUSL XJIOPU]L,
AMMOHMSI XJIOpHJ, Oapust
xmopu, xenesa (1)
XJIOpHUI, KISl HOTU],
KaJTUsl XJIOPU]I, KAJTBITHS
XJIOPU]I, JINTUS XIJIOPUJ,
Maruaus xiaopu, meau (11)
XJIOPHU, HATPUS OPOMM/I,
HaTpust GTopua, HATPUS
XJIOPHUJI, IIMHKA XJIOPHT)
Ha6op "Cynbdarsi,
cynbduapl, cyabhuTo"
(asroMuHUA cynbdar,
aMMOHMUSI cylb(ar,
prenesa (1) cynbdu,
prenesa (1) cynedar, 7-mu
BOJHBIN, Kanus cyibdar,
koOanbTa (1) cynbdar,
Maraus cynbdar, Mmeau
(11)) cynbdat Ge3BOIHBIH,
veau (1) cynsdat 5-tu
BOJHBIN, HATPUS CyIbDU/I,
HaTpUs Cyab(GUT, HATPUS
cynbdar, HaTpHUs
ruapocynbdar, HUKes
cynbdar

Habop "Kap6onats!"
(aMMOHMsI KapOOHar,
kanus kapoonar, memu (11)




KapOOHAT OCHOBHO,
HaTpuUsl KapOOHAT, HATPUS
rUApOKapOOHAT)

Habop "docdartsr.
Cunukatel" (kanus
MOHOTHApoopTOdocdar,
HATPUS CUIIMKAT 9-TH
BOJIHBI/, HATPHUS
opTodocdar
TpeX3aMEeIECHHBIN, HATPHS
muruapodocdar)

HaGop "AneraTsl.
Ponanuaer. CoennHeHust
bkere3a' (Kaius aierar,
kanust peppo (I1)
reKCAI[UaHWI, KaJIHs
beppo (I11) rexcanmionus,
KaJTUsl POJIAHUI, HATPUS
aIeTaT, CBUHIIA aleTar)
Ha6op "Coenunenus
Mapranua" (kanus
MepMaHTaHaT, Mapraia
(1V) oxcua, maprania (1)
cynbdat, Mmaprania
XJIOPHU)

Ha6op "Coenunenus
xpoMa" (aMMOHUS
IXpoMart, Kajaus
UXpoMar, Kajaus XpoMmar,
xpoma (1) xmopua 6-tu
BOTHBII )

Ha6op "Hutpatsr"
(aJIFOMMHMS HUTPAT,
AQMMOHMSI HUTpAT, Kalus
HUTPAT, KaIbIHs HUTPAT,
mMeu (1) auTpat, HaTpus
HUTpaT, cepedpa HUTPAT)
Ha6op "Nuaukatopsr"
(JTakMOU I, METUJIOBBIN
OPaH>XEBBIM,
(denondranenn)

Habop
"Kucnopoacoaepxamue
OpraHuyeckue Bemiecrna'
(areToH, rIUIEepHUH,
MUATUIIOBBIN AGUp, COUPT




H-OyTHUIIOBBIA, CIUPT
M30aMWIOBBIN, CIIUPT
M300yTUIIOBBIHA, CITUPT
PTHIIOBBIH, (heHOIT,
(bopmaiuH,
PTHIICHTIIKOJIb,
[YKCYCHO-3THIIOBBIH 3(up)
Hab6op "YrneBoaopoisr"
(6eH3uH, rekcaH, HeTh,
TOJTYOJI, IIMKJIOT€CKaH)
Ha6op "Kucnots
opranuueckue” (KMucioTa
AMHHOYKCYCHasI, KHCIIOTa
OeH30MMHAas, KUCIIOTa
MacIsTHas!, KHCIIOTa
MypaBbUHAS, KACIOTA
OJIEMHOBASI, KHCIIOTa
MaJbEMATHHOBAS, KHCIIOTA
CTeapHHOBAasI, KHCIIOTa
[YKCyCHasi, KUCIIOTa
[I1aBesieBast)

Ha6op "YrieBosl.
AMUHBI" (aHWIMH, aHUJTUH
CEPHOKHCIIBI,
J[-rmroko3a, METHIIaMUH
TUIPOXIIOPHI, caxapo3a)

3.3.

KoMmmiaekt
KOJIJIEKIIUH 13
CITHCKA

Haznauenwme:
TEMOHCTPAITMOHHOE,
BH/]I YITAKOBKHU: KOPOOKa,
OIMCAHKE: HATHYHE
CocTaB KOMILJIEKTA:
Komnekmus "Bosgokaa"
Komnekmnus "KamMeHHbII
YTOJIb ¥ TIPOJTYKTHI €T0
nepepadoTKu"
Komneknus "MeTtaisl U
CIIaBhI"

Komnexuus "Munepaibl 1
ropHbIie Iopoabl" (49
BHJIOB)

Kommexmust
"MunepanbHble
ynoopenus"

Komnexuus "Hedts 1
[IPOJIYKTHI €€

nepepaboTku”

1 mT.

1 mr.




Koymexuus
"ITnactmaccer”
Komnexuus "Tonnuso"
Komnexkuus "YyryH u
cTaip"

Komnexkuus "Kayayk"
Komnexkuus "[lkana
TBepaocTu"

Habops! 1uis
MOJETUPOBAHUS CTPOEHUS
OpraHMYECKUX BEILECTB
(yueHnueckue) He MeHee 4
IIT.

OU3NKA

CocTaB KOMIIJIEKTA:
[TITaTuB
TEMOHCTPAIMOHHBIN:
Ha3znauenue: mpoBeneHne
TEMOHCTPAIIMOHHBIX
OITBITOB, OCHOBAHUE,
CTEP’KEHb, JIAITKH, KOJIbIIA,
MY TBI: HATHYHE

CTOJIMK NONHEMHBIN:

Tun croivka:
y4eOHBIN/Ta00paTOPHBIH,
0TI0pa, CTEP)KEHb
BUHTOBOI, BUHT
[PETYJIMPOBOYHBIN:
HaJIu4ue,

(hyHKIIHS O ITbeMa U
OTTYCKaHHS CTOJIMKA!
HaJII41e

ICTOYHUK ITOCTOSIHHOTO U
MEePEMEHHOTO
HaTPSKEHUS
Ha3znauenwue: i TATaHKUS
[PETYIIUPYEMbIM
MEePEMEHHBIM 1
[TOCTOSIHHBIM TOKOM
PICKTPUYECKUX CXEM,
uvactoTa, I'1: 50,
noTpedisieMas MOIHOCTb,
BA: 10

MaHOMETp KUAKOCTHOU
TEMOHCTPALIMOHHBIH:

Hasnadyenwue: g

1 mrr.

1 mrr.




M3MEpeHUs JaBiICHUS 10
300 MM BOJSTHOTO CTOJIOA
BBIIIE U HIKE
ATMOC(EpPHOTO JTABJICHHSI,
cTexisiHHas U-oOpa3Has
TpyOKa Ha MOJCTaBKe:
ISENIZE (S

KamepToH Ha
[PE30HAHCHOM SIIUKE:
Hasznauenwue: mis
ITEMOHCTpPAITUHN 3BYKOBBIX
KOJIeOaHUI U BOJIH,

TBa KAMEPTOHA Ha
[PE30HUPYIOIIUX AMIUKAX:
HaTu4ue,

[PE3NHOBBIA MOJIOTOYEK:
HaTUIne

Hacoc BakyyMHBIH €
PIIEKTPOTPUBOJIOM:
Hasznauenwue: coznanve
[Pa3pSOKEHUS I
M30BITOYHOTO JIABJICHUS B
BAMKHYTBIX 00bEeMax,
OTIBITHL: KUTICHHE
PKUAKOCTU TIPU
[MOHM>KEHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
aBJICHHE U Jp.

Tapenka BakyyMHas:
Haznauenue:
ITEeMOHCTpAIIHsI OIIBITOB B
3aMKHYTOM 00BbEME C
[pa3peKEHHBIM BO31YXOM,
OCHOBaHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAs
MPOKIIaIKa,
PIIEKTPUYECKHI 3BOHOK:
SENEN (S

Benepko Apxumena:
HaznaueHwe:
IEMOHCTpALUS IEUCTBUS
PKUJIKOCTH Ha
MOTPY’KEHHOE B HEE TEJIO
1 U3MEPEHUE BEIUYUHBI
BHITAJIKMBAIOIICH CHITBI,




BEIEPKO, TEIO
MTAHAPUIECKOH (POpMBL,
[IPY>KUHHBIA JUHAMOMETD:
ENREVE

OrHUBO BO3JIYIIIHOE:
Hasnauenue:
IEMOHCTpaLUs
BOCIIAMEHEHUs FOpIoYen
CMecH TIpU ee OBICTPOM
CKaTHH,

TOJICTOCTEHHBIN [IUIUHAD,
[OpIIEHb Ha
METAJUTMYECKOM ILTOKE C
[PYKOSITKOM, ITO/ICTaBKa
U1 LAJIMHApA: HAJIM4Ke

4.1.

O6opynoBaHue AJis
JICMOHCTPAIIMOHHBIX|
OIIBITOB

[Tpubop mst
TEMOHCTpPAINH TaBJICHHS
B J)kUIKoCTH: Ha3zHaueHwue:
IIEMOHCTpAITUS U3MEHEHUS
aBJICHUS C TITyOUHOM
[TOTPYKECHHUS,

MaTYNK JaBJICHHUS,
KPOHIITEHH 111
KpEIUICHHs Ha CTEHKE
cocy/a: HaJuuue
[TpuGop st
NIeMOHCTpAaIU
ATMOC(HEPHOTO TaBJICHHS
(MaraeOyprekue
MOJTYIIAPHS):
Haznauenue:
IIEeMOHCTpALIHSI CUJIBI
ATMOC(EpPHOTO JTaBJICHHUS,
1IBa pa3bEeMHBIX
METATTUIECKIX
MOJTyIIAPUSI C TPOYHBIMU
PY4KaMU U XOPOIIIO
MPULLTH(OBAHHBIMU
KpasiMu, HUTITIETIb C
KpaHOM: HaJl4ue,
CO3/1aBa€MO€ BHYTpHU
[1apOB
BAKYYMMETPHUUYECKOE
maBienne: He MeHee 0,05
MIIa,

MaKCHUMaJbHOE




[pa3pbIBaIOIIee YCHIINE: HE
menee 90 H

HaGop Ten paBHOTO
o0bema: Haznauenue: st
OTIpeICIICHUS
CpPaBHCHHSI TEIIJIOEMKOCTH
U TUTOTHOCTH PA3JINIHBIX
TBEPIBIX MAaTEPHAJIOB,
[IVUTHH]IPBI U3 PA3TMYHBIX
MaTepuasoB: HE MeHee 3
[T, ,

KPIOYKH JJIsT

1O IBCITNBAHUS
[ATMHIPOB: HATUIHE
HaGop Ten paBHOM MacChl:
Hasznauenwue: mist
OTIpeICIICHUS 1
CPaBHCHHIO TUIOTHOCTH
[PA3TUYIHBIX MaTEPHAJIOB,
IATHHIPBI U3 PA3IMIHBIX
MaTepuasgoB: HE MeHee 3
[T, ,

KPIOYUKHU JJI51
[10ABEIIMBAHUS
LMIMHAPOB: HATUYKE
Cocypl cooOmaromuecs:
Has3nauenue:
eMOHCTpaIus
0JINHAKOBOTO YPOBHS
0JIHOPOJAHOM >KHJIKOCTH B
COOOIAIOIINXCS MEKITY
co0oli cocyax pasHOM
(hopMmBI,

cooO0IIaroImecs
CTCKJISIHHBIE TPYyOKH
[pa3Hoil GopMBL: HE MEHEee
3 mmiT.,

MO/ICTaBKA: HAJTM4Ke
TpybOka HproTona:
HaznaueHwe:
TeMOHCTpAaIHs
0THOBPEMEHHOCTH
Ma/IcHUs Pa3INYHbIX TEN B
[pa3peKEHHOM BO3JyXE,

(b YHKITHS TIOIKITIOYSHHST K
BaKyyMHOMY Hacocy:




Hamu4ue,
IUTMHA TPYOKH: HE MEHee
80 cMm.,

[PE3NHOBEIE MTPOOKH,
HUTITICIb: HATHYIHE,
KOJIMYECTBO TEJ B TPYOKE:
HE MEHee 3 IIIT.

[[Tap [Tackas:
Ha3unauenue:
IEMOHCTpAIIHS TIEpeTadn
[IPOU3BOIUMOTO Ha
PKUIKOCTD JABJICHUS B
3aMKHYTOM COCY/IE,
IIEMOHCTpAIIHS TI0IheMa
PKUIKOCTH TIOJT JICHCTBHEM
aTMOC(HEpPHOTO JaBJICHHUS,
METAIUTMYECKUI IUTTUHAP
C OTpaBamu, MOPIICHb CO
IIITOKOM, TIOJIBII
METAJUIMYECKUI 1Iap ¢
OTBEPCTUSAMU: HATHYHE,
IUTHHA WTHHApA: He
MeHee 22 M,

TaMeTp I1apa: He MeHee
8 cM

[[lap ¢ koaBIIOM:
Has3nauenue:
eMOHCTpaIus
[pacIIUpeHus: TBEPOTO
Tejia Mpy HarpeBaHUH,
[ITATHUB, METAIJINYECKOE
KOJIBIIO ¢ My(TOM, Imap ¢
[IEMIOYKOM: HAJINYHe,
JUTMHA [ENOYKU: HE MEHee
80 MM,

aMeTp Iapa: He MeHee
25 MM

[ {MIMHAPBI CBUHIIOBBIE CO
ctpyrom: Haznauenue:
TeMOHCTpAIHs B3aUMHOTO
PUTSHKEHUS MEXKTY
ATOMaMU TBEPJBIX TEl,
KOJIMYECTBO OJMHAKOBBIX
[IWIMHIPOB: HE MEHEe 2
IIT.,

MaTepua [MIIHHAPOB:




CTaJlb U CBUHEII,
KPIOYKU 15
[10IBEIIIMBAHUSA: HAIUYHE,
CTPYT, HAIPaBJISIFOIIAS
TpyOKa: Halnuuue
[Ipubop Jlenna:
Hasznauenue: st
MCCIIeI0BaHUS
3aBUCUMOCTHU
HarpaBJICHUS
MHTYKITMOHHOTO TOKA OT
XapaKTepa U3MEHEHUS
MarHUTHOTO MTOTOKA,
CTOWKA C KOPOMBICJIOM:
HaTu4ue,

KOJIMYECTBO
QTFOMUHHMEBBIX KOJIEI[: HE
MEHee 2 IIT.,

[pOpe3b B OJTHOM U3
KOJICII: HaJTnIne

Maraut 1yroo6pasHblil
TEMOHCTPAIMOHHBIN:
Ha3nauenue:
ITIEMOHCTpAIUs CBOMCTB
[TOCTOSTHHBIX MAarHUTOB,
TUI MAarHUTA:
HaMarHUYEHHBIN OPYCOK,
KOJINYECTBO 1IBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TOJIFOCOB
MarHuTa: HaJIu4ue
MarHuT 1oJiocoOBOM
IEMOHCTPALIMOHHbBIN
(mapa): Ha3znauenwue:
IIEMOHCTpALIMS CBOICTB
[MOCTOSIHHBIX MAarHUTOB,
TUI MarHUTAa:
HaMarHU4YeHHbBINH OPyCOK
MPSAMOJIMHEHHOU (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: HEe MeHee 2,
0003HaYCHHE TOJIFOCOB
MarHuTa: HaJlu4ue
CTpenkyu MarHUTHbIE Ha
mraTuBax: HazHaueHue:
IEMOHCTpaIus




B3aMO/ICIICTBHS IIOJIIOCOB
MarHuTOB, OPUEHTAIIUN
MarHuTa B MarHUTHOM
moJie,

HaMarHWYeHHas CTpeJIKa:
HaJTU4KE,

KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
10JICTaBKa: HAJTMIHC
Habop
IIEMOHCTPAIMOHHBIN
"DnekrpocraTuka"
(371eKTpOCKOIBI (2 MT.),
cydTaH (2 1IT.), Hajo4Ka
CTEKJISTHHAS, TIaJlouKa
YOOHHUTOBAS, IIITATHBEI
M30JIUpYFOIIHe (2 1MIT. )
MarnHa seKTpodopHast
MJTH BEICOKOBOJIBTHBIHN
ncTouyHuK: Haznauenue:
TSI TIOJTYYeHUS
PIIEKTPUYECKOTO 3apsia
BHICOKOTO ITOTEHITHAIA K
[TOJTyICHHST HCKPOBOTO
paspsna,

TMCKY Ha CTOMKAX:
HaJTMYHE,

KOJIMYECTBO JIEHIEHCKUX
0aHOK: He MeHee 2,
[10JICTaBKa: HAJTUYIHC
KoMIuIeKT mpoBOIOB:
Jlnmuaa: He meree 500 MM
- 4 ., 250 MM - 4 T,
100 MM - 8 miT.,
Ha3HAYCHHE: IS

10 IKJTFOUCHUS
TEMOHCTPAIIMOHHBIX
pUOOPOB U
000pyIOBaHUS K
MCTOYHUKY TOKa, JJIs
COOPKH NIEKTPUUYECKUX
[Iereid, BKITrogast
PIIEMEHTHI U3 Pa0OTHI
"I[locTossHHBIH
PIEKTPUYECKU TOK"

4.2,

O6opynoBaHue s

[lITatuB n1abopaTopHBIii ¢ (8 MIT.

4 11T,




mabopaTOPHBIX
paboT u
[YYEHUYECKUX
OTIBITOB (Ha Oa3e
[KOMIIJICKTOB JJI51

OID)

epKaTensiMu
BECHI AIIEKTPOHHBIE
MEH3YypKa, Mpee
n3MepeHus 250 mu
muaamometp 1 H
muHamometp S H
[AJTUHIP CTATBHOM, 25
cMm3

[IVTHH]IP aTFOMAHUEBBIA
25 cMm3

IATHHJIP ATFOMHHUEBEIN
34 cm3

LIMIMH/IP TUIACTUKOBBIN 56
cM3 (U1 U3MEpPEHUS CUIIBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl 1o 100 r (6 mT.)
rpy3 HaOOpHBIN
[yCTaHABIIMBAET MaccCy C
marom 10 r

MepHasl JIEHTA, JINHEWKa,
TPaAHCIIOPTUP

OpYCOK C KPIOUKOM H
HUTBIO

HanpaBJIsoas JIMHO N
He MeHee 500 MM.
J{0KHBI OBITH
0OecrevyeHbl pa3Hble

K02 PHUITMEHTHI TPEHUS
Opycka 1o
HaIpaBJIsSIOICH
CEKYHJIOMED
PIIEKTPOHHBIN C JaTYMKOM
HATPABIIAIONIAs CO
[IKAJIOU

OpYCOK JIepeBSIHHBIN C
TyCKOBBIM MarHUTOM
HUTSHOM MasiTHUK C
PY30M C IIyCKOBBIM
MarHUTOM U C
BO3MOKHOCTBIO
M3MEHEHUS JJTMHBI HUTU
[ppIyar

0JIOK ITOABVKHBIA

OJIOK HEMOIBHKHBIN




KaJIOpUMETP
TepPMOMETP

MICTOYHUK MTATAHUS
MMOCTOSTHHOTO TOKa
(BBIIPSIMUTEID C
BBIXO/IHBIM HAIPSHKCHHCM
36 - 42 B wim
OaTapeiHbIN OJIOK C
BO3MOYKHOCTBIO
[PEryTUPOBKU BBIXOIHOTO
HATPSKCHUS

BOJILTMETP
nByxnpenenbHbii (3 B, 6
B)

aMIIepMETP
nByxnpenenbHbii (0,6 A,
3 A)

pe3ucrop 4,7 Om
pesucrop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peocrar) 10 10 Om
COEIMHUTENbHbIE
npoBoja, 20 mrT.

KITIOY

Ha0Op MPOBOJIOYHBIX
pesuctopos pIS
coOmparoias JMH3a,
(hoKycHOE paccTosIHHE
100 mm

coOuparolas JuH3a,
(hokycHoe paccrosiHue 50
MM

[pacceuBaroiast JTMH3a,
(hoKycHOE paccTOsSHUE -
75 MM

BKpaH

OTNTUYECKAsi CKaMbs
crnainn "Moaenb
npeamera”

OCBETUTENb
MOJTYLIUITUH/IP C
[UTAHIIETOM C KPYTOBBIM
TPAHCTIOPTUPOM

[Tpubop mist U3ydeHus
ra30BbIX 3aKOHOB




Kanumuisapet
JlndpakionHas pemerka
600 mTpuxoB/MM
JlndpakronHas pemerka
300 mTpuxoB/MM
3epkaio

UlazepHas ykaska
[Tonsponn B pamke

[Lleou FOHra

Karymika MOTOK

bi1oK TMoa0B

b0k KOHIEHCATOPOB
Kommnac

Maraut

DIIEeKTPOMAarHuT

ONUITKK JKeTIe3HbIC B
0aHKe

TexHomorndeckas HAITpaBJICHHOCTH

1.

O06pa3oBaTeIbHBIN
KOHCTPYKTOP VIS
[IPaKTUKU OJIOYHOTO
[IPOrpaMMHUPOBAHUS
C KOMIUIEKTOM
TATYNKOB

PoGoToTexHUYECKUI
Ha0op MpeaHa3HAYEH IS
M3Y9ICHUS OCHOB
[POOOTOTEXHUKH, ACTANICH,
Y3JI0B 1 MEXaHU3MOB,
HEOOXOIUMBIX IS
CO3/IaHus
[POOOTOTEXHUYECKUX
[YCTPOMCTB.

HaGop npencrasmiser
c000M KOMIUICKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEITbHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUYUECKUX
KOMITOHCHTOB.

Habop mo3BosisieT
cobupatp (1
POTrPaMMUPOBATH
coOnpaeMble MOJIEIIN ), U3
DIIEMEHTOB, BXOISAIINX B
€ro COCTaB, MOJICITN
MEXaTPOHHBIX U
[POOOTOTEXHUYECKUX
[YCTPOUCTB C
ABTOMATU3UPOBAHHBIM
yIIpaBlIeHUEM, B TOM
4gKClie Ha KOJIECHOM XOJIy,

1 .

1 mrr.




A TAaK)KE€ KOHCTPYKIIUH,
OCHOBAHHBIX Ha
MCIIOJIb30BAHUH TIepeay
(B TOM 9HCIIC YSPBIIHBIX
1 3y0UYaThIX), a TAKKE
[PBIYATOB.
CBETO/IMOTHBII
MaTPUYHBIA JUCIUIEH C
0es10il MoICBETKOM Ha
KOHTpOJuIepe
KosmmuecTBo nopTos
BBOJ1a/BBIBO/IA HA
KOHTpOJUIEpE HE MeHee 6
KoiniecTBO KHOIOK HE
MeHee 4

O0111e€ KOJIMYECTBO
PIIeMEHTOB: He MeHee 520
1T, B TOM YHUCJIC:

1) mporpaMMupyeMblit
OJIOK yIIpaBJICHHUS,
KOTOPBI MOXKET paboTaTh
AQBTOHOMHO U B
[TOTOKOBOM PEXHUME;

2) cCepBOMOTOPBI

3) MaTYMK CHJITBI

4) naT4yuK pacCTOSHUS
S) JaT4MK 1BETA

6) aKKyMyJIATOpHas
Oatapes

7) IlnacTukoBbIe
CTPYKTYpPHBIE JJIEMEHTHI,
BKJTIOYAsT
neppopupoBaHHbIE
SJIEMEHTBI: OaIKH,
KyOUKH, OCH U BaJIbl,
COEIMHUTENbHBIE
PIIEMEHTHI K OCSM,
[IECTEPHH,
peIHa3HaYCHHbIS IS
CO37[aHMSI YEPBSIYHBIX U
3yOuaThIX Mepesad,
COEIMHUTENbHBIE U
KPETIeKHBIE TIEMEHTBHI;
7) IIporpaMmMHO€e
oOecrieueHue,
MCTIOJIE3YeMOE IS




[IPOrpaMMHUPOBAHUS
coOnpaeMbIX
[POOOTOTEXHUYECKUX
MOJICJIEH U YCTPOMCTB,
NTOCTYIIHO JJIs1 CKaUMBaHUS
n3 cetn VIHTEpHET

O0pazoBaTeIbHBIN
Ha0Op MO0 MEXaHUKE,
MCXATPOHHUKE U
[POOOTOTEXHUKE

KoMITIIeKT 1715t U3y4eHUs
OCHOB DJIEKTPOHUKH U
[POOOTOTEXHUKHU

Habop nomkeH ObITH
[perHa3HayeH JUIs
[IpOBE/IEHUs y4eOHbIX
BaHATUI IO DJIEKTPOHUKE
1 CXEMOTEXHUKE C IIEJIBIO
3ydeHus HauboJsee
[pacTpoCTpaHEHHO N
JIEMEHTHOM 0a3bl,
MPUMEHAEMOM I
MHXEHEPHO-TEXHHYECKOTO!
TBOPYECTBA yJAIIUXCSI U
[pa3paboTKH yueOHBIX
Moieneit poboroB. Habop
TOJI’KEH TO3BOJISTh
[ydal[uMcs Ha MpaKkTUKe
OCBOMUTH OCHOBHBIE
TeXHOJIOTUU
[IPOEKTUPOBAHUS
[POOOTOTEXHUYECKHIX
KOMILJIEKCOB Ha IIpUMepe
y4eOHBIX MoIeTIeH
[POOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUUYECKHE
[pereHus B 00J1acTu
KHOCPHETUYECKUX U
BCTPAMBACMbIX CHCTEM.

B cocTaB KOMITJIEKTa
ITOJDKEH BXOAUTH HAOOp
KOHCTPYKTHBHBIX
HIIEMEHTOB /ISl COOPKH
MakeTa
MaHHITYJISITHOHHOTO
po00Ta, KOMIUIEKT
METAJUTMISCKUX
KOHCTPYKTHUBHBIX
PIIEMEHTOB U151 COOPKHU

MaKeTa MOOMIILHOTO

1 mT.




poboTa u T.M.

B coctaB KOMILIEKTa
BXOJIUT HAOOP
PIIEKTPOHHBIX
KOMITOHCHTOB JIJIsI
M3Yy4eHUsS OCHOB
PIICKTPOHUKHU U
CXEMOTEXHUKH, a TAaKKe
KOMIUJICKT IIPUBOJIOB U
TATYNKOB PA3IMIHOTO
TUra a7s pa3padoTKu
[POOOTOTEXHUUECKHIX
KOMILIEKCOB.

B cocTaB KOMILIEKTa
TOJI’KHO BXOJTUTH: MOTOPBI
C PHKOJIEPOM - HE MeHee 2
1T, CEPBOIPUBO,T
OOJIBIIION - HE MEHEe 4 IIIT,
CEPBOIIPHUBOJI MAJIBII - HE
MEHee 2 IIT,
MH(paKpacHbIN 1aTYHK -
HE MEHee 3 T,
YJIbTPa3BYKOBOM TATUHK -
HE MeHee 3 T, JaTYNK
TeMIlepaTyphl - HE MEHee
1 1T, TATYNK
OCBEILIEHHOCTH - HE MEHEe
1 T, HaGOP AMEKTPOHHBIX
KOMITIOHEHTOB
(pe3ucTopsl,
KOHJICHCATOPBI,
CBETOJIMO/IbI PA3TUYHOTO
HOMMHAJA), KOMILIEKT
[IPOBOJIOB IS
OecIacyHoOro
[IPOTOTUITUPOBAHHUS,
riata OecraeqyHoro
POTOTUITUPOBAHHUS,
AKKYMYJISITOP U 3apsiaHOe
[YCTpPOMCTBO.

B coctaB KoMILIeKTa
NTOJDKEH BXOJIUTh
pOTrPaMMHUPYEMBbIi
KOHTpOJLIEP,
POTrpaMMHUPYEMBIH B
cpene Arduino IDE nim




AQHAJIOTMYHBIX CBOOO/THO
[PaCTIPOCTPaHIEMBIX
cpenax pa3paboTKH.
[IporpaMMupyemslii
KOHTPOJUIEP JOJDKEH
00J1a/1aTh OPTaMU JUIS
O IKITFOUEHUS I (PPOBBIX
1 QHAJIOTOBBIX YCTPOMCTB,
uHTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth wu
WiFi.

B cocTaB KOMILIEKTa
OJI’KEH BXOJIUTh MOJTYJTh
TEXHHUYECKOTO 3PEHHUS,
[IpeICTaBISIONINN coO0M
BBEIIHCITUTEITBHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOITPOIIECCOPOM
(KoJ1-BO siiep - He MeHee 4
[T, 9aCTOTA SI/Ipa HEe
Mmenee 1.2 I'T'1r, 00beM
O3V - He menee 512 Mo,
00bEM BCTPOCHHOM
rmaMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHO N
Kamepoil (MaKCHMaIbHOE
[paspelieHue
BUJICOTIOTOKA,
repeaaBaeMoro 1o
unTepdericy USB - He
MeHee 2592 X 1944 en.) u
ONTHUYECKON CUCTEMOI.
Mo1yllb TEXHUYECKOTO
BpeHus JoJbKeH 00IanaTh
COBMECTHMOCTBIO C
[Pa3TUYHBIMU
POrPaMMHUPYEMBIMH
KOHTPOJJIEPaMH C
MOMOIILI0 MHTEP(DHENCcoB -
TTL, UART, 12C, SPI,
Ethernet. Moayns
TEXHUYECKOTO 3pEHUs
OJI’KEH UMETh
BCTPOCHHOE MPOTPAMMHOE




oOecrieyeHrne Ha OCHOBE
OIEPALIMOHHONU CHCTEMBI
Linux, mo3Bossromiee
OCYLIECTBJIATh HACTPOUKY
CUCTEMBI MAIIMHHOTO
00yueHusl napaMeTpoB
HEHPOHHBIX CETEU I
0OHapyXCHHSI 00BEKTOB,
OTIpE/ICTICHUS X
[apamMeTpoB 1
TaTbHEUIIeH

MIeHTU (DUKAIUH.
KoMIUTEKT J0JDKEeH
o0OecreunBaTh
BO3MOXHOCTh U3yUCHHUS
OCHOB pa3paboTKu
MTPOTrPAMMHBIX U
AIapaTHBIX KOMIUICKCOB
MHXEHEPHBIX CUCTEM,
pelieHuii B cepe
"NuTepHer Bemen'", a
TaKKe pEeIICHU B
00s1acTH POOOTOTEXHUKH,
ICKYCCTBEHHOTO
MHTEJJIEKTa U MAIIMHHOTO
00yJCHMS.

KomnbrorepHoe 060pyioBanme

1

HoytOyk

Dopm-dakTop: HOYTOYK;
DKecTkast, HeoTKIIIo9aemast
KJIaBHATYypa: HAIMYNC;
Pycckast packiiagka
KJIAaBHATYPHI: HATUYHUE;
Jluaronainp SKpaHa: HE
MeHee 15,6 mroliMoB;
Pazpernienne 3kpana: He
mernee 1920 x 1080
[MUKCEJICH;

KonnuecTBo siaep
rpoiieccopa: He MeHee 4;
Konr4ecTBO IOTOKOB: HE
MeHee &;

bazoBast TAKTOBAas 4acTOTa
mporeccopa: He MeHee |
[T

MaxkcruMalbHas TaKTOBas

1aCTOTa IIpouecccopa: HE

3 mT.

2 IIIT.




meHee 2,5 I'T;
Ksm-namsate nporeccopa:
He McHee 6 MOaiiT;
O0beM yCTaHOBIICHHOM
OIEPAaTUBHOMN NAMSITH: HE
MeHee 8 ['0aiiT;

O06beM noepKUBAEMOM
OTICPATUBHOM MaMSTH (1]
BO3MOYKHOCTH
[pacIIupeHusi): He MeHee
24 T'GaliT;

O0beM HakommuTess SSD:
He MeHee 240 I'0aiiT;
Bpemst aBTOHOMHOM
[paboTel OT OaTapeu: He
MeHee 6 4acoB;

Bec HOyTOYKa C
[YCTAaHOBJICHHBIM
AKKYMYJISITOpoM: He OoJiee
1,8 kr;

Buewmnuit untepgeiic
USB cranmapta He HUKE
3.0: HE MeHee Tpex
CBOOOIHBIX;

Brenrauit uaTepdeiic
LAN (ucronbp3oBanue
[epeX0THUKOB HE
MPEIyCMOTPEHO):
HaJIUYUE;

Hanuune moaynen u
nHTepEelcoB
(1croab30BaHUE
[EPEXOTHUKOB HE
npeaycMmoTpeHo): VGA,
HDMI,

becripoBoiHAs CBS3b
\Wi-Fi: Hannuue ¢
MOIJICPXKKOM CTaHIapTa
IEEE 802.11n unu
COBPEMEHHEE;
\Web-kamepa: Hannuue;
MaHuyIsITOp "MBIIIB':
HAJIUYUE;
[IpenycranoBneHHas
OTIepallMOHHAs CUCTEMA C
rpaduyeckumM




[10JIb30BATEIHCKUM
mHTEepdEeiicom,
oOecnieunBaromas padoTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00I1ECUCTEMHBIX
[IPWJIOKEHUI: HAJIMYHE.

2 MOV (mpunrep,

CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(byHKIIMH TTeYaTH,
KOTTMPOBAHUS,
CKaHUPOBAHUSA);

dopmaT Oymaru: He
MeHee A4,

[[BeTHOCTB: YepHO-OEIIbIiA;
TexHONOorus nevyaTu:
mazepHast

MakcumanbHOE
[pa3pelieHre rneyaTu: He
menee 1200 x 1200 Touek;
Wutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

1 mr.

Tabauya N 2

MNPOPUIBHBIN KOMILJIEKT OBOPYJIOBAHUSA

HanmenoBanue
000pyn0oBaHUs

Kpatkue npumepHsbie

TCXHUYCCKUE XapaKTECPHUCTUKHU

KonnyectBo enuHumIl
IUTsL IPO(UITEHOTO
KOMILUICKTa
(oOmreoOpa3zoBaTeIbHBIC
OpraHu3alum, He

KonnuecTBo equHuil
JUTSI IPO(UITBHOTO
KOMILJIEKTa
(MaJIOKOMILIEKTHBIE
00111600pa30BaTEIIHHBIC

SIBIISTIOIIIMECS OpraHu3allum), SlI. U3M.
MaJIOKOMIUICKTHBIM),
eJI. U3M.

bA30BAS (OBA3ATEJIBHAA YACTD)
EcTecTBEeHHO-HAayYHAasi HAITPABICHHOCTb
1. [Hudposas O0ecrieynBaeT BHIMOJHEHNE |3 IIT. 2 1IT.

mabopaTopwst 1o imabopaTOpHBIX PabOT Ha

Ouonorun ypoKax 1o GMOJIOrHU B

(yueHuueckas) OCHOBHOM LIKOJIE U

HpOeKTHO'HCCHeﬂOBaTeHBCKOﬁ

NEeSATEIbHOCTH YJaIlluXCsl.
KoMmiiekTamuys:




becnipoBOIHOM MYJIBTHAATYUK
o OuoJsioTHu ¢ 6-10
BCTPOCHHBIMU JaTYUKAMMU:
/laTynK BIaXKHOCTH C
TUANa30HOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
TUana30HOM U3MEPEHHUS HE
y>ke yem ot 0 1o 180000 5k
JlaTunk pH ¢ qnamazoHom
3MepeHus He yxxe yem ot ()
o 14 pH

/laTuuk Temmeparypsl ¢
TUana30HOM U3MEPEHHUS HE
y’ke gyem ot -20 o +140 C
/laTumk
PIEKTPOIPOBOINUMOCTH C
Tuana3oHaMHu H3MEpPEHUs He
yxe yeM ot 0 7o 200 MxCwm;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MxCm

/laTurk TeMIIepaTypsl
OKpY)KaroIlen Cpeibl ¢
T1ana3oHOM U3MEPEHHUS HE
yxke yeM ot -20 o +40
AKceccyaphl:

Kabens USB
COECIUHUTEILHBINA

3apsgHOE YCTPOUCTBO C
Kabeem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTallui HUPPOBOI
lmabopaTtopuu

[{udpoBas Bugeokamepa ¢
METaJUIMYECKUM IITATUBOM,
pazpemieHue He meHee 0,3
Mnukc

[IporpammHoe oGecrieueHue
Metoanueckue
[pekoMeHanuu He menee 30
paboT

'YakoBka

Hanuumne pycckos3pI9HOTO
caiiTa OJJIEPIKKHU, HATMUNE




BUJCOPOIHKOB.

[{udpoBas
maGopaTopwst 1Mo

XUMHH
(yueHunueckas)

O0ecrieynBaeT BBIMIOJTHCHUE
mabopaTopHBIX paboT Mo
XMMUHU Ha ypOKax B OCHOBHOM
[IIKOJIE U
[TPOEKTHO-HCCIIEI0BATEIBCKOM]
e TETbHOCTH YYaIlXCSl.
Komruiekranus:
becnipoBOIHOM MYJIBTHAATYUK
[0 XUMHH C 4-Ms
BCTPOEHHBIMH JTATYNKAMHU:
JlaTunk pH ¢ qnamazonom
3MepeHus He yxxe yem ot ()
o 14 pH

JlaTurk BBICOKOM
TeMIiepaTypbl (TepMOTapHBIi)
C AWara3oHOM HU3MEpPEHUS He
y>ke gem ot -100 no +900 C
JlaTumk
PIEKTPOIPOBOIMUMOCTH C
Tuana3oHaMHu H3MEpPEHUs He
yxe yeM ot 0 7o 200 MxCwm;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MkCm

JlaTunk TeMmeparypsl
[JIATUHOBBIN C JMAa30HOM
M3MepeHus He yxe yeM ot -30
o +120 C

OTnenbHbIE JATYUKU:

JlaTdark onTHYECKOM
[JIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB
COEIMHUTEIbHBII

3apsiHOE YCTPOUCTBO C
kabeaem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCIUTyaTalluy UPPOBOI
imabopaTopuu

Ha6op nmabopaTopHoii
OCHACTKHU

[TporpamMmmHoOe oGecrieueHue
Metoanueckue

3 mmiT.

eKkoMeHmanuu He MeHee 40




padoT

Hanuuune pycckos3pI9HOTIO
caiiTa IOJJIEPIKKU
Haynune BUIEOPOIMKOB.

. [Uudposas
mabopaTopwst 1Mo
¢buznke
(yueHunueckas)

O0ecrieunBaeT BINOIHEHNE
PKCIIEPUMEHTOB 110 TEMaM
Kypca pu3mKH.
Komruiekranus:
becnipoBOIHOM MYJIBTHAATYUK
o ¢pu3uke ¢ 6-10
BCTPOEHHBIMH JTATYNKAMHU:
[{udpoBoii qaTunk
TeMIIEPaTyphl C AUATa30HOM
M3MepeHus He yxke uyeM ot -20
o 120 C

[{udpoBoii qaTumk
AOCOJTIOTHOTO JTaBJICHHUS C
TIana30HOM U3MEPEHHS HE
ke uem ot 0 1o 500 xIla
J/[aTYMK MarHUTHOTO TOJIS C
TIana30HOM U3MEPEHHS HE
yxe yeM ot -80 1o 80 mTn
J/laTunK HaNIPsKEHUS C
arnazoHaMyu U3MEpEHUus He
y’ke gem ot -2 1o +2 B; ot -5
imo +5 B; o1 -10 10 +10 B; oT
-15 o +15 B

/laTynk TOKa HE YK€ YEM OT
-1 o +1 A

JlaTuuk akcenepomeTp ¢
MOKa3aTeIsIMU HE MEHEE YeM:
+/-2Q;+/-49;+/-8¢
OTnenbHbIE YCTPOUCTBA!
USB ocuumtorpad He MeHee
2 xanaia, +/- 100 B
IAKceccyaphl:

Ka6ens USB
COEIMHUTEIbHBII

3apsiHOE YCTPOUCTBO C
Kaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTOop U1
MIPOBEACHUS IKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 1O

PKCIUTyaTaly HuGpoBoil

3 mIT.




mabopaTopuu
[IporpammuOe obecnieueHme
MeTtoauueckue
pexomenpanuu (40 padbor)
Hanuuue pycckos3pI9HOTO
caiiTa IOJJICPIKKHU

Hayinune BUIEOPOJIMKOB.

KommnbrorepHoe 000pyioBaHme

4.

HoytOyk

Dopm-pakrop: HOYTOYK;
PKecTkas, HeoTKIIIOUaeMas
KJIaBHaTypa: HAJIHYNE;
Pycckas packiiagka
KJIaBUATyphl: HAIMYUE;
J/lmaroHanp dKpaHa: HE MEHeEe
15,6 OoMMOB;

Paspemienne skpana: He
meHee 1920 X 1080 nukceneit;
KonunuecTBo snep
rporieccopa: He MeHee 4;
Konn4ecTBO MOTOKOB: HE
MeHee §;

ba3oBasi TaKTOBAs 4acTOTA
npoueccopa: He menee 1 ['T;
MakcumanbHasi TAKTOBAast
HacTOTa MPOLECCOPA: HE
meHee 2,5 1T,

Khsmi-namars mporeccopa: He
MeHee 6 MOaiT;

O0bEM yCTaHOBJICHHOM
OIIEPATUBHOM MaMSTH: HE
MeHee 8 '0aiiT;

O0BEeM o IIEPI)KUBAEMOT
OTIepaTUBHOM MaMsTH (1
BO3MOYKHOCTH PaCIIMpPEHUs):
He MeHee 24 ['0aiiT;

O0bem HakoruTeass SSD: He
Menee 240 ["6aiiT;

BpeMsi aBTOHOMHOM paObOThI
0T OaTapeu: HE MeHee 6
4acoB;

Bec HOyTOYKa €
[YCTaHOBJICHHBIM
AKKyMYyJaTopoM: He Oonee 1,8
KT,

Bremnuit uarepdeiic USB

ctaHgapta He Huxke 3.0: He




MeHee TpeX CBOOOTHBIX;
Buemnuii uarepdeiic LAN
(ucnoJib30BaHUE
MepeX0THUKOB HE
MPETYCMOTPEHO): HAJTUYHE;
Hanuuue monynei u
MHTEP(EIicoB
(ucnoJib30BaHUE
MepEeX0THUKOB HE
pexycMotpeHo): VGA,
HDMI,

becripoBotHast cBsi3b Wi-Fi:
HaJIu4Kue C MOIEPKKON
crarmapra IEEE 802.11n nnm
COBpEMEHHEE;
\Web-kamepa: Hanuuue;
Manumynstop "Mplb':
HATNIHE;
[IpenycTaHoBIeHHAS
OTIepaIIMOHHAs CHCTEMA C
rpaduyeckum
OJTb30BATEITECKUM
mHTEepdericoM,
oOecreunBaroras paboTy
[pacpOCTPaHEHHBIX
00pa3oBaTEIbHBIX U
00II[ECHCTEMHBIX
MPUITOKECHUINA:

HaJIM4ue.

5. IMOYVY (mpuntep,
CKaHep, KOIHP)

Tun ycrpoiictBa: MOY
(byHKIIMY TIeyaTH,
KOITMPOBAHUS,
CKaHHPOBAHUS );

DopmaT Oymaru: He MeHee
A4,

[{BeTHOCTBH: YepHO-OEebIif;
TexHomnorus neyaTu:
mazepHas

MaxkcuManbHOE pa3pelieHue
neyatu: He MeHee 1200 X
1200 Touek;

Hurepdeiicor: Wi-Fi, Ethernet
(RJ-45), USB.

1 mT.

1 mr.

JIOITIOJIHUTEJIBHOE OBOPY IOBAHUE

ECTCCTBGHHO-HayLIHaH HaIlIpaBJICHHOCTDb

1. [Lndpporas

|OGecnieunBaer BhimonHenue |1 .

1 mrT.




maGopaTtopwst 1Mo mabopaTOpHBIX PabOT Ha
Onosorun ypOKax 1o OHOJIOTHH B
(yueHHnueckas) OCHOBHOM ILIKOJIE U
[TPOEKTHO-HCCIIEI0BATEIBCKOM]
NEeSITEIbHOCTH Y4alUXCS.
Komruiekranus:
becipoBOIHOM MYJIBTHAATYUK
o OuoJyioruu ¢ 6-10
BCTPOCHHBIMU JIATYMKAMH:
/laTynK BIAXKHOCTH C
ana3oHoOM U3MEPEHUs
0...100%

/[aTYMK OCBELIEHHOCTH C
ana3oHOM M3MEpPEHUs He
y>ke yem ot 0 1o 180000 1k
JlaTunk pH ¢ qnamazoHom
M3MepeHus He yxe yem ot 0
no 14 pH

/laTunk Temieparypsl ¢
arna3oHoOM U3MEpEeHHsI He
y>ke gyem ot -20 o +140 C
JlaTunk
PIIEKTPOTIPOBOAUMOCTH C
arnazoHaMy U3MEpEeHus He
yxe yeM ot 0 7o 200 MmxCwm;
oT 0 1o 2000 MxCwm; ot 0 10
20000 MxCMm

JlaTunk TeMIeparypsl
OKpY>KaIoIllel CpeJibl ¢
ana3oHoOM U3MEpEeHHs He
yxe yeM ot -20 o +40
AKceccyaphl:

Kabens USB
COEIMHUTEIbHBII

3apsiHOE YCTPOUCTBO C
Kaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTaluu HUppoBOit
imabopaTopuu

[{udpoBas Bumeokamepa ¢
METaJUIMYECKUM IITATUBOM,
pazpemieHue He meHee 0,3
Mmuke

[IporpammHoOe obecnieueHue




MeTtoauueckue
pexomMeHaanuu He menee 30
padoT

'YakoBka

Hanuuue pycckos3pI9HOTO
caiiTa NOJJEP/KKHU, HATMYHE
BIJICOPOJINKOB.

[{udposas
mabopaTopwst 1Mo

XUMUN
(yueHunueckas)

O06ecrnieunBaeT BHITIOJIHEHHE
mabopaTopHBIX paboT 1Mo
XMMHUHU Ha YPOKax B OCHOBHOM
[ITKOJIE 1
[MPOEKTHO-UCCIEA0BATEIbCKOM]
e TETbHOCTH YJaIIHXCSl.
KoMmiekTanusi:
becnipoBOIHOM MYJIBTHAATYUK
10 XUMUH C 4-Ms
BCTPOEHHBIMH JTaTYNKAMHU:
JlaTunk pH ¢ qmamazoHom
M3MepeHus He yxe yem ot 0
o 14 pH

JlaTark BBICOKOM
TeMIiepaTypbl (TepMOTapHBIi)
C AMarna3oHOM M3MEpPEHUs He
y>ke gem ot -100 1o +900 C
JlaTamk
PIIEKTPOIPOBOIMUMOCTH C
uanazoHaMHu U3MEpPEHUs He
yxe yeM ot 0 7o 200 MmxCwm;
ot 0 1o 2000 MxCwM; ot 0 10
20000 MkCm

JlaTunk TemIiepaTyphbl
MJIATHHOBBIA C TUANIa30HOM
M3MEpEeHHs He y)ke ueM oT -30
o +120 C

OTIenbHbIC TaTUYUKU:

J[aTYHK ONTHYECKOH
[JIOTHOCTHU 525 HM
IAKceccyaphl:

Kabens USB
COCTMHUTEIIHHBIN

3apsIHOE YCTPOMCTBO C
kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O

PKCIUTyaTaly HuGpoBoil

1 mrr.




mabopaTopuu

Ha6op abopaTopHoii
OCHACTKH

[TporpammuOe obecnieueHme
Meroaudeckue
[pekomMeHaanuu He menee 40
pabot

Hanuuue pycckos3pI9HOTO
caiiTa IOJICPIKKHU

Haynune BUIEOPOIIHKOB.

[{udporas
maboparopus o

(buznke
(yueHunueckas)

OOecneunBaeT BEITIOJHEHUE
PKCIIEPUMEHTOB 10 TeMaM
Kypca (pu3uKu.
KomInexkramms:
becrpoBOTHOM MYITBTHAATIUK
o ¢pu3uke ¢ 6-10
BCTPOCHHBIMH JTATIHKAMH:
[{udpoBoii qaTunk
TeMIIEPaTyphl C AUATa30HOM
M3MepeHus He yxke ueM ot -20
o 120 C

[{udpoBoii qaTuuk
a0COJIFOTHOTO JaBJIEHUS C
TIana30HOM U3MEPEHHS HE
yxe yeM ot 0 go 500 xITa
JaTYuK MarHUTHOTO TIOJIS C
TIana30HOM U3MEPEHHS HE
yxe yeM ot -80 1o 80 mTn
JlaTurK HATIPSIKEHUS C
Tuana3oHaMHu H3MEpPEHUs He
y’ke uem ot -2 1o +2 B; ot -5
mo +5 B; o1 -10 10 +10 B; oT
-15 10 +15 B

JlaT4rK TOKA HE y)KE YEM OT
-1 o +1 A

JlaT4urK akcemepoMeTp ¢
[TOKAa3aTeIIMHA HE MEHEE YEM:
+/-2Q;+/-49;+/-8¢
OTaenbHBIE YCTPOICTBA:
USB ocuumiorpad He MeHee
2 xanana, +/- 100 B
IAKceccyaphl:

Kabenr USB
COCIUHUTENbHBIN

3apsiHOE YCTPOIMCTBO C

kabemem MiniUSB

1 mrr.




USB Ananrep Bluetooth 4.1
Low Energy

Koncrpykrop s
[IPOBEJICHHS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaIuK [HPPOBOMA
imaboparopuu
[TporpammuOe obecnieueHme
Meroaudeckue
pexomenpanuu (40 padbor)
Hannuune pycckos3pI9HOTO
caiiTa IOJJICPIKKU

Haynune BUIEOPOIIMKOB.

[{udporas
maboparopus o

(dbu3moIOrNN
(mpoduIbHBIN
YpOBEHB)

ObecrieunBaeT NpoBEACHNE
cCTeIOBaHUS T10

(b YHKIITHOHUPOBAHUIO
YEIIOBEYECKOTO OpraHu3Ma.
KoMIuiekTanus:
becrpoBOAHOM MYJIBTHIATYUK
0 (U3UOJIOTHH C 5-10
BCTPOEHHBIMH JTaATYNKAMU:
JlaTunk apTepruasbHOTO
masnenus (0...250 MM pT. CT.)
JlaTuuk mynbca ¢ AMana3oHoOM
M3MepeHus He yxke ueM oT 30
o 200 yn/munH

/laTunk TemMIiepatypsl Tea ¢
ana3oHoOM U3MEpEeHHs He
y>ke uem ot +25 mo +40 C
JlaTunK 4acTOTHI IBIXaHUS C
ana3oHoOM U3MEpEeHHs He
yxe yeM ot 0 7o 100
[IUKJIOB/MUH

JlaTuuk yckopeHus ¢
nokaszarenasamu +/- 2 g; +/- 4 g;
+/- 8¢

OTaenbHBIE YCTPOICTBA:
Jlatank OKI' ¢ quanazoHom
M3MEpPEHUS HE Y)Ke YeM OT
-300 1o +300 MB)

JlaTuuk pH ¢ tnanazoHoM
M3MEPEHUS He yke ueM oT ()
o 14 pH

JlaTuuk cunomep ¢
TIana3oHOM U3MEPEHUS HE

yxe uem ot -40 no 40 H

1 mrr.




/[aTYMK OCBELIEHHOCTH C
arna3oHoOM U3MEPEHMsI HE
y>ke yem ot 0 1o 180000 1k
IAKceccyaphl:

Ka6ens USB
COCIMHUTEIIbHBIN

3apsiHOe YCTPOMCTBO C
kaOesem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop s
[IPOBEJIEHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOJCTBO IO
PKCIUTYyaTaIuu 1udpoBoit
maboparopuu
[IporpammHoe obecrieueHne
MeTtommueckie
[pekoMeH1anu He Menee 20
padot

Hanuuue pycckos3pI9HOTO
caiTa MoJIEPKKHU

Haynnune BUIEOPOJIMKOB.

[{udposas
mabopaTopus 1o

OKOJIOTHH

OO6ecrnieunBaeT MPOBEICHNE
[y4€OHOTO DKOJIOTHYECKOTO
MOHUTOPHHTA
MHCTPYMECHTATbHBIMH
Metonamu. Habop
MPUMEHSIETCS TIPU U3YYCHUH
DKOJIOTHHU, OMOJIOTMH, XHUMUH,
reorpaduu u
MPUPOOBEIACHUS, a TAKKE
TSI MTHAMBU Ty aIbHBIX
MCCIICIOBAHUS U TIPOEKTHOU
eI TEIbHOCTH IIKOJBHUKOB.
KoMIuiekTanus:
becrpoBoIHON MYJIBTUAATYUK
[0 SKOJOTHUYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOCHHBIMH JIATYNKAMH
JlaTurK HUTpPAT-MOHOB
JlaTurK XJIOpUA-UOHOB
JlaTunk pH ¢ nmamazoHom
M3MEPEHUS He yke ueM oT ()
o 14 pH

JlaTuuK BIA)KHOCTH C

JINAITa30HOM U3MCPCHU A

1 mT.

1 mr.




0...100%

/[aT4MK OCBELIEHHOCTH C
TUana3oHOM U3MEPEHUS HE
y>ke yem ot 0 1o 180000 1k
JlaTunk TeMIIepaTypsl ¢
TUAna30HOM U3MEPEHHUS HE
y>ke ueM ot -20 no +140 C
/laTunk
PIEKTPOIPOBOIUMOCTH C
TuanazoHaMHu U3MEpPEHUs He
yxe uem ot 0 10 200 MmxCwm;
ot 0 10 2000 MxCwm; ot 0 1O
20000 MxCm

/laTurk TeMIiepaTypsl
OKpYKaroIlen Cpelibl ¢
TUana30HOM U3MEPEHHUS HE
y’ke gyem ot -20 1o +50 C
OTHennLHbIe TaTYNKHU:
JlaTuuk 3ByKa ¢ pyHKIIMEH
MHTETPUPOBAHMUSI C
TIAna30HOM U3MEPEHHUSI
HacTOT HE MeHee yeM oT 50
' mo 8 kI

JlaT4rK BIAKHOCTH ITOYBHI C
TIana3o0HOM U3MEPEHHS HE
yke uem ot 0 10 50%
JlaTuuk kuciopoaa ¢
muamna3zoHoM u3Mepenus ot 0
o 100%

JlaTdark onTHYECKOM
[JIOTHOCTH 525 HM

JlaTdark onTHYECKOM
10THOCTH 470 HM

JlaTurk TypOMAMMETD C
TUana3oHOM U3MEPCHHS HE
y>ke yem ot 0 10 200 NTU
JlaTunK OKHCH yriiepoJia C
TIana3oHOM U3MEPCHHS HE
yke uem ot 0 1o 1000 ppm
IAKceccyaphl:

Kabens USB
COEIMHUTENbHBIN (2 IIT.)
3apsIHOE YCTPOMCTBO C
kabeaem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy




CrepkeHb JUIsl 3aKpeTICHUs
NTATYMKOB B IITaTUBE
Kpatkoe pykoBOACTBO IO
PKCIUTyaTaluy nu(poBoit
imaboparopuu
[TporpamMmHOE 0OecrieueHue
Meroaudeckue
[pekoMeHaanuu He menee 20
pabot

'YakoBka

Hannuune pycckos3pI9HOTO
caiTa MoJJIEPKKH, HATNIne
BHJICOPOJIMKOB.

Mukpockor
udpoBoit

Tur MUKpocKoIma:
OMOJIOrTYECKUM

Hacanka Mukpockona:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHbIit
MeTto1 nccnenoBaHNs:
CBETJIOE I0JIE

Matepuan ONTHKU:
ONTHYECKOE CTEKJIIO
'YBeM4eHne MUKpPOCKOIIA,
kpat: 64 - 1280

Oxymsiper: WF16X
O0nexTuBbL: 4X, 10X, 40XS
(IO AP Y>)KUHEHHBIH )
PeBonbBEpHAs TOJIOBKA: Ha 3
00BEKTHBA

THuI MOCBETKHU: 3€PKaA0 UITH
CBETOIHO]T

PacrosioykeHue NoACBETKMU:
BEPXHSS U HUKHSS
Martepuan Kopiryca: MeTajul
[IpenMeTHBIN cTOMK, MM: 90
M crounuk mutanus: 220 B/50
11

Uucio meranukcenei: 1

1 mrr.

1 mrr.

Ha6op OI'D mo
XUMUHU

B HaGop BXOJAT BECHI
iTabopaTOpHbIE 3JEKTPOHHBIE
200 1, cnupToBKa
imabopaTopHasi, BOPOHKa
KOHHYECKasl, Majoyka
CTEeKJIsiHHas1, mpobupka [1X-14
(10 mTyK), cTakaH BBICOKHIL €

HocrkoM BH-50 ¢ meTkoii (2

1 mT.

1 mT.




[ITYKH), TIAIAHIP
M3MepHuTenbHbIH 2-50-2
(CTEKJIIHHBIH, C IPUTEPTOU
KPBIIIKOH ), IITATUB IS
npoOupok Ha 10 THe3., 3aKuM
IPOOUPOYHBIH,
IaTeb-JI0KeuKa (3 mTyKH),
HA00Op (IAKOHOB ISt
XpaHEHHUsI PACTBOPOB H
[peakTuBOB (00BeM (h1akoHa
100 mu1 - 5 KOMIUIEKTOB 1O 6
mTyK, 00beM ¢akona 30 mi -
10 KOMIUIEKTOB 10 6 MITYK),
[VUTAHIP U3MEPUTEITBHBIN C
HocukoM 1-500 (2 mTykn),
cTakaH BeicoOkuit S00 M (3
TYKH), HAbOp epiuet s
MBITBSI TIOCYIBI (epII JUTst
MBIThS IIPOOUPOK - 3 MTYKH,
epI JUTSt MBITBS KOJIO - 3
TYKH), Xanat Oenblit x/6 (2
MTYKH), IEPYaTKHA PE3MHOBBIC
XUMUYECKHE CTONKHE (2
[ITYKH), OYKU 3alIUTHbIE,
¢bunsTper Oymaxkusie (100
[ITYK), TOproYee s
criupToBOK (0,33 ).

B coctaB HabOp BXOIAT
[PEaKTUBBI: AIFOMUHUH,
PKeJIe30, COJISTHAS KUCIIOTa,
METUJIOpaHK, (heHOI(TAICHH,
aMMUaK, IEPOKCU]] BOJIOPOa,
HUTpaT cepebpa u Apyrue; B
00111€ei1 CII0KHOCTH - 44
[PA3TTMYHBIX BELIECTB,
MCTIOJIb3YEMBIX JUTS
COCTaBIICHUSI KOMILIEKTOB
[PEaKTUBOB MIPU MIPOBEICHUH
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB IO KYpCy
[IKOJIBHOW XUMMH.

YVueOHast
mabopaTopwst 1o
HEHPOTEXHOIOTUI

B cocTaB BXOIT:

Cencop Tun 1 He menee 1
IIT., 00eCIIEYNBAET
BO3MOYKHOCTh PETHUCTPAIIUU

CHMI'HaJla BHCKTqueCKOﬁ

1 mrT.

1 mT.




AKTUBHOCTH MBIIIIII
(3nexTpomMuorpammsl, OMI').
Peructpanus nomkHa
OCYIIECTBIISIETCS
HEMHBA3UBHO, CYXUMU
PIIEKTPOIAMH.
B03MOXHOCTBIO KPEIUIEHUS K
[PYKE 4eJI0BeKa, 4TO JOJHKHO
TaBaTh BO3MOKHOCTh
[PETHCTPUPOBATH
PICKTPUYECKYIO0 aKTUBHOCTH
MBIIIIILI B 00JIACTH, HAL
KOTOPOM pacrnoJiaraercs
kperienue. [Ipu HanpspkeHnH
MBIIIIIEI JIOJDKHA OBITH
o0OecrieueHa BO3MOKHOCTh
HaOTIOICHUS TTYYHOCTH
curHaia (T.e. IPUCYTCTBUE
OMI"), npu paccimabieHun
MBIIIIIIBI - €€ OTCYTCTBHE.
Cencop Tun 2 He menee 1
T., 00eCTIeYnBaCT
BO3MOHOCTbH PETUCTPALIUU
CUTHaJa
dhoToruterusmorpammel (PI1I)
ONTUYECKUM IyTEM, 32 CUET
M3MEHEHUS OTPAXKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETA,
00BEM KOTOPBIX U3MEHSETCS
10]1 BO3/ICMCTBUEM MYJIbCOBOM
BOJIHBL. CEeHCOP JI0JIKEH OBbITh
o0OecreyeH BO3MOKHOCTBIO
KpETUICHHUS K MMOAyIlIEeYKe
Mayblia YeJlIoBeKa.

Cencop Tun 3 He menee 1
IT., 00eCrieunBaeT
BO3MOYKHOCTh: PErUCTPaIUH
CUTHaJa
PIIEKTPOKAPAUOTPAMMBI
(OKT') He nHBa3UBHBIM
CIT0COOOM;

peructpanu I, 11 u 111
OTBEJICHUH; TIOIKITIOYCHHS
PIIEKTPOJIOB K CEHCOPY C
MOMOIIBIO COSTUHUTETBHBIX
MPOBOIOB, 000PYIOBAHHBIX




TouchProof pazsemamu.
Cencop Tun 4 He menee 1 mir.
oOecreunBacT BO3MOKHOCTB:
[PETHCTpAIK CUTHAJIA
KO>KHO-TaJIbBAHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOTO OCYIICCTBIIICTCS Ha
MOCTOSTHHOM TOKE;
MOIKITFOUCHUS K TEITY
YeIIOBEKA C TIOMOIIBIO CYXHUX
PIIEKTPOJIOB, TIOIKITIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIIECTBIISIETCS C TIOMOIIIBIO
TouchProof pasbemos.
Cencop Tun 5 He menee 1
IIT., 00ecIIeYnBaEcT
BO3MOYHOCTB: PETUCTPAIIAN
CHUTHAaJIa JIEKTPUYECKO N
akTUBHOCTH Mo3ra (O0I') ¢
ITOMOIIBIO0 CYXUX
HEWHBA3UBHBIX JICKTPOJIOB;
[PETUCTPALIMH IEKTPUUECKOMN
AKTUBHOCTH Pa3HBIX J0Jei
MO3ra; MOKITI0YEeHUS
RIIEKTPOIOB K CEHCOPY C
[MOMOIIBIO COETMHUTENbHBIX
[MPOBOJIOB, 000PYIOBAHHBIX
TouchProof passemamu;
BaKperyIeHHs 3JIEKTPOJIOB Ha
MOBEPXHOCTHU T'OJIOBHI.
Cencop Tun 6 He meHee 1
[IT., 00eCreurnBaeT
BO3MOYKHOCTh: PErUCTpaIUH
CUTHaJIa KoJIeOaHUs IPyIHOMN
kieTku (CeHcop apIXaHus);
OTIpe/IeNIeHUs] YaCTOThI
ITBIXQHMUSL.

'YcTpoiicTBo 1t cOopa
TAaHHBIX OT CEHCOPOB U
nepeaadyy Ha IepPCOHAIbHBIN
KOMITBIOTEP 00ecTIeunBaeT
BO3MOYKHOCTh COOpa TaHHBIX
OT MOJKJIFOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MoJTydeHHBIX TaHHBIX Ha [TK.
[ToaxiroueHue IeHTPaTbHOTO




moayiist K [IK ¢ momomibro
USB-kaGens. LlenTpanbHbiid
MOy Ib UMEET He MeHee 1
[1IT.: TaIbBAHUYECKYIO
300 oT I1K.
L{eHTpaIbHBIN MOAYIb
00ecreynBaeT BO3MOKHOCTD
0THOBPEMEHHOTO

[1O AKJIFOUEHHUSI BIUIOTH 110 4
ceHcopoB. Kaxplil n3 BXOJ0B
[{eHTpaabHOTO MOIYJISI HMEET
raTbBaHUYECKYIO U30JISIIIHIO
(obOecrieueHre MeXKaHAIbHON
rajbBaHUYECKOW U30JISIINN ).
[loakmroueHne CEeHCOPOB K
[{eHTpaIbHOMY MOIYJTIO
OCYITIECTBIISIETCS C TIOMOIIIBIO
CTICIMATU3UPOBAHHBIX
pazsemoB Trma LEMO,
00eCIIeUNBaIOIIUX
MMPaBUJILHOCTD TTOAKITFOYCHUS
[pa3beMa M CHIDKAIOIINX PUCK
CIIy4ailHOTO KacaHUst
[Pa3bEMOB TOKOIIPOBOISIIAX
JacTeH, a TaKxKe
00€CTIeUnBAIOITUX 3AIIUTY OT
HECaHKITMOHUPOBAHHOTO

MO IKITIOYEHUS K
MPOU3BOJILHBIM YCTPOHCTBAM.
Monynb "Knomnka" He menee 1
IIT., 00eCIIeYnBaEeT
BO3MO>KHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB H
OTMedYaTh He MeHee 3-X
[PA3TTUYHBIX KATETOPUU
COCTOSIHUM.

'YcTpoiicTBO, BXOASAIICE B
cocTaB J1abopaTopuu, JOHKHO
00ecreynBaTh BO3MOYKHOCTh
[pEruCTpaIy apTepruaibHOro
ITaBIICHUSI.

[TporpamMmmHOe obGecrieueHue
(manee - 110). JlomkHO
oOecreunBaTh BU3yaIH3aIHI0
1 00paboTKy
[PETHCTPUPYEMBIX CUTHAJIOB.




['J1aBHOE OKHO ITPOTrpaMMBI
ITOJDKHO COCTOSITh U3 BKJIAJOK,
KakJ1ast U3 KOTOPBIX
COZIEpKHUT HAaOOp TpauKoB,
HEOOXOIUMBIX IS
0TOOpaXkeH!s TpeOyemMoi
MH(pOpMAIINH.

JloJKHA UMEThCS BKIIAAKA IS
0JJHOBPEMEHHOTO IMPOCMOTpPA
CUT'HAaJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO

[0 IKITFOUYEHHBIX K
[{eHTpaIbHOMY MOAYJTIO.

JTO 0OecrieunBaeT
BO3MOKHOCTh
MHOTOKaHaJIbHOTO
(momurpaguyeckoro) pexxuma
[paboTHI YCTPOMCTBA.

Taxke TOJDKHBI UIMETHCS
BKJIQJIKH JIJIsI BU3yaTU3aI[iH
CUTHAJIOB OT CEHCOPOB OMI,
OIII", OKT', KI'P, 33T,
CeHCOpa JIbIXaHusl, KHOTIKH; a
TaK)Ke MPOU3BOIHBIX
rpaduKOB, Ha KOTOPBIX
BU3YyaITU3UPYIOTCS
CHelU(pUIHbIE 17151 TOTO WIN
MHOTO CUTHaja BETUYHHBI.
1O noimxHO naBaTh
BO3MOYKHOCTh BU3YaJIU3allUU
1 00pabOTKH
[PETUCTPUPYEMbBIX CUTHAJIOB, a
MMEHHO:

- OMI": Buszyanuzaus
CUTHaJa, CIIEKTP CUTHAJA,
AMIUTUTYAHBIN TpUrTep

- OIII': Bu3yanm3anus
CUTHAJIa, CIIEKTpa CUTHAaJja,
TaxorpaMMmbl, rpauK myiabca
- OKI': Bu3yanuzanus
CUTHAJa, TAXOTPAMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3anus curana
- O0I': Bu3yanuzanus
CUTHaJa, CIIEKTP CUTHAaa,
AMIUTMTYy 1A alb(a-puTma,




AMIUTATY/1a OeTa-puT™ma.

- CeHcop JIbIXaHus:
BU3yanu3alysl CUTHajla,

- KHomnka: Buzyanuzanus
CUTHAJIa pa3METKH

[1O nomKHO UMETH
BO3MOYKHOCTh KaCTOMM3ALUH
1 HacTpoiiku 110 s
PhGHEKTUBHOTO OTOOPAKCHIUS
rpaduKOB: HACTpOMKa 1IBETA,
BBHIOOP MapaMeTpOB AJIs
aHaIM3a, BEIOOD
0TOOpaxkaeMbIX rpauKoB,
MaciTabupoBaHue rpaduKoB.
1O momKHO UMETh
BO3MOHOCTB 3aIIUCH U
BOCITPOM3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.
B03MO0XHOCTH HACTPOMKH
apamMeTpoB QHIbTPAIUU
CUTHaJIa C TOMOIIBIO (PUITBTpa
HIDKHUX 9acTOT, GUIBTpa
BBHICOKMX 4acTOT, MOJIO0COBOTO
(bumpTpa, peKEKTOPHOTO
(bunpTpa.

C menbro ynoOcTBa aHam3a
CUTHAJIa, 10JDKHA UMEThCS
BO3MOXHOCTb 3aIlUCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mocueayromen
BO3MOYKHOCTBIO UX
[OCJICYIOLIETO
BOCIIPOM3BE/ICHUS B TaHHOM
[1O (uMHUTHPYS pETUCTPAITHIO
CUTHAJIa B PeKUME PEaTbHOTO
BPEMCHH ).

B cocTtaBe: MmeToaguueckue
MaTepuabl Uil YYUTENS U
oOyuaronuxcs, OnMcaHue
MOIKJIFOYEHHS] CEHCOPOB
mabopaTopuu, UHCTPYKITUH 110
ycronb3oBanuio 110,
OTHCaHue JTa00PaTOPHBIX U
MPAKTHYECKUX padoT, KOTOPOE
B TOM YHCIIE€ COJICPKUT
[pPE3ECHTAlIMOHHbIE




MaTepUaIbL.
'YnakoBka/kopoOka
lmabopatopuu T0JIKHA
oOecrieunBaTh yo0HOE
XpaHEHHE U COJICPKATh
TIOJACKAa3KN JIs1
[PACIIONIOKECHUS] CEHCOPOB U
[YCTPOWCTB JIAO0PATOPUH IS
YI0OHOTO HCIIOIb30BAHUS
ITPCTIOAaBaATCIIAMA U
00yJarONUMUCS.

TexHomornaeckas HAIpaBJICHHOCTH

9. |O6pa3zoBaTebHbII
KOHCTPYKTOP VIS
[IPaKTUKU OJIOYHOTO

KOMIIJICKTOM
JIaTYUKOB

[TPOrPaMMHPOBAHUS C

PoGoToTexHu4eckuit Habop
MpeaHa3HaueH I U3y4eHus
OCHOB POOOTOTEXHHKH,
eranem, y3JioB 1
MEXaHHU3MOB, HEOOXOTUMBIX
TSI CO3TaHUs
[POOOTOTEXHHUYECKHIX
[YCTPOWCTB.

Habop npencrasnsieT coboi
KOMILJIEKT CTPYKTYPHBIX
PIIEMEHTOB, COCMHUTENbHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYECKIX
KOMIIOHEHTOB.

HaGop mo3Bosisier cooupars (U
[IPOrpaMMUPOBATh
coOnpaeMble MOJIEIN ), U3
PIIEMEHTOB BXOJSIINUX B €T0
COCTaB, MOJIETIM MEXaTPOHHBIX
1 pOOOTOTEXHUUECKUX
[YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
yIIpaBlIEeHUEM, B TOM YHCIIE HA
KOJIECHOM XOJY, a TaK ke
KOHCTPYKIIMI1, OCHOBaHHBIX Ha
MCII0JIb30BaHUU Tiepeaay (B
TOM YHCJIE YEPBSIYHBIX U
3yOuaThiX), a TaK K€ PbIYaroB.
CBETOJMOIHBI MAaTPUYHBIN
mctieit ¢ 6eoii moICBETKOM
Ha KOHTPOJIJIEpE

KonnuecTBo noptoB
BBO/Ia/BBIBOJIA HA

KOHTpPOJJIEPE HE MEHEE O

1 mrr.

1 mrr.




KoyimuecTBO KHOIIOK HE MEHEE
4
OO011ee KOIMYECTBO
JIEMEHTOB: He MeHee 520 miT.,
B TOM YHUCJIC:

1) mporpamMMmupyemsliil 0710k
YIIpaBIICHUS, KOTOPBIA MOXKET
[paboTaTh aBTOHOMHO U B
MTOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) TaTYMK CHJTBI

4) naT4YuK pacCTOSTHUS

S) maT4uK 1BETa

6) aKKyMyJIATOpHas OaTapest
7) IlnacTukoBbIe
CTPYKTYPHBIC DJIEMEHTHI,
BKITIOUYasi EpPOPUPOBAHHBIE
PIIEMEHTHI: OaTKH, KyOUKH,
OCH U BaJIbl, COCJMHHUTEIHHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
MpeTHa3HAYCHHBIC JUTS
CO3/IaHMSI YSPBIIHBIX U
ByOJaThIX Tmepead,
COEIMHUTENIbHbIE U
Kpene)KHbIE JIEMEHTHI;

7) IIporpamMmmHOe
oOecrieueHre, UCIoIb3yeMOe
U1 IPOTPaMMUPOBAHUS
coOnpaeMbIx
[POOOTOTEXHUYECKUX MOJeei
U YCTPOMCTB, JOCTYITHO IS
CKaYMBaHUS U3 CETH
MutepHer

10.

OO6pazoBaTeIbLHBIN
HAOOp MO MEXaHUKe,
MEXaTPOHHKE U
POOOTOTEXHUKE

KOMITIIEKT 151 MU3y4CHUS
OCHOB JJICKTPOHHUKH H
[POOOTOTEXHUKH

Habop momkeH ObITh
peIHa3HAYCH JUIS
MPOBE/ICHUS YICOHBIX
BAHATHI 110 YJICKTPOHUKE U
CXEMOTEXHHUKE C IIEJIbI0
M3y4eHHs Haubosee
[pacpOCTpaHEHHOI
PJICMEHTHOM 0a3kl,
MpPUMEHSIEMOMN st

MH>KCHCPHO-TCXHUYCCKOTI'O

1 mT.

1 mr.




TBOPYECTBA yUJAIIUXCS U
[pa3paboTKu y4eOHBIX
Mozeneit pobotos. HaGop
ITOJKEH TT03BOJIAT YYAIMCS
Ha TIPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTHU
IPOCKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha TIPUMEpe
yaeOHBIX Mojienei poOoToB, a
TaK)Ke U3YYUTh OCHOBHEIC
TEXHUYECKUE PEIICHUS B
007aCTH KUOEPHETUUECKUX U
BCTPANBAEMBIX CHCTEM.

B coctaB KOMIUIEKTa JOJIKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX JJIEMECHTOB
U1 cCOOpKU MakeTa
MaHUITYJISIIUOHHOTO poOoTa,
KOMITJICKT METAJUTHUSCKUX
KOHCTPYKTHUBHBIX JJIEMECHTORB
U1 cCOOpKH MakeTa
MOOHIIFHOTO pOOOTa U T.1I.

B cocTaB KOMITIEKTa BXOIUT
Ha0OP IEKTPOHHBIX
KOMIIOHEHTOB JIJIsl H3YYEHUS
OCHOB 3JICKTPOHUKH U
CXEMOTEXHHUKH, a TAKIKE
KOMILIEKT IIPUBOJIOB U
NTATYMKOB PA3IMYHOTO TUIIA
TS pa3paboOTKU
[POOOTOTEXHUYECKHUX
KOMILJICKCOB.

B cocTaB KOMILIEKTa JJOJKHO
BXOJMTh: MOTOPHI C
PHKOJIEPOM - HE MEHee 2 IIT,
CEpBOIIPUBO,]T OOJIBIION - HE
MeHee 4 T, CEpBOIIPUBO/T
MaJIblii - HE MEHee 2 IIT,
MH(PPAKPACHBIH JaTYMK - HE
MeHee 3 1T, yIbTPa3ByKOBOU
MaTYuK - HE MEHee 3 T,
TaTYMK TEMIIEPaTyphI - He
MeHee | 1T, JaT4nk
OCBEILIEHHOCTH - HE MeHee |
1T, HA0OP JIEKTPOHHBIX




KOMIIOHEHTOB (PE3UCTOPBI,
KOHJIEHCATOPbI, CBETOHO/IbI
[pa3IM4YHOrO HOMHHANA),
KOMILIEKT IPOBOJIOB ISt
OecrmacyHoro
MPOTOTUIIMPOBAHUS, TUIATA
OecrmacyHoro
MPOTOTUIIUPOBAHUS,
AKKYMYJISITOD | 3apsSaHOE
[YCTPOMCTBO.

B cocTaB KOMIIJIEKTa JOIKECH
BXOJIUTH TPOTPAMMHUPYEMBII
KOHTPOJLIEP,
[IPOrpaMMHUPYEMBIN B Cpeie
Arduino IDE umm
AHAJIOTMYHBIX CBOOOIHO
[PacCIIpOCTPaHSIEMBIX Cpeliax
[pa3paboTKH.
[IporpamMmmupyemsIi
KOHTPOJUIEP JTOJDKEH
00J1a1aTh TOPTAMH JITST
MOAKITIOUEHUs HU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
matepgericamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFI.

B cocTaB KOMILJIEKTA TOIKEH
BXOJAUTH MOJIYJIb
TEXHUYCCKOTO 3PCHHS,
MPEICTABIISIONINN cO00M
BBHIYMCIIUTEIIEHOE YCTPOUCTBO
CO BCTPOCHHBIM
MHUKPOITPOIIECCOPOM (KOJI-BO
siaep - He MeHee 4 1T,
yacToTa siipa He MeHee 1.2
I'T1, 00bem O3V - He MeHee
512 M6, 00beM BCTpPOCHHOM
naMsTH - He MeHee 8 10),
WHTErPUPOBAHHOW KaMEPOl
(MakCHMaJIbHOE pa3pericHue
BUJICONIOTOKA, IEPEIaBAEMOT0O
o untepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTUYECKON CHUCTEMOIA.
Moyiab TEXHUYECKOTO
BpeHus JOJKeH 001alaTh




COBMECTHMOCTBIO C
[Pa3IMYHBIMU
[IPOrPAMMUPYEMBIMHU
KOHTpPOJJIEpAMU C TIOMOIIbIO
uaTepderico - TTL, UART,
12C, SPI, Ethernet. Moaynb
TEXHUYIECKOTO 3PEHUS I0JDKCH
MMETb BCTPOCHHOE
porpaMMHoOe o0OecrieyeHne
Ha OCHOBE ONEPAIMOHHON
cuctemsl Linux,
[103BOJISIFOIIEE OCYILIECTBISATh
HACTPOMKY CUCTEMBI
MaIIMHHOTO 00yYeHus
[TapaMeTPOB HEUPOHHBIX
ceTell uist OOHapyKeHus
00BEKTOB, ONPEIEICHHS UX
[TapaMeTpoB M JajbHEHIIEH
MIeHTH (DUKAITUH.

KoMIUTEKT J0JKEeH
o0OecreunBaTh BO3MOXHOCTh
M3Y4EeHUsI OCHOB pa3paboOTKU
[IPOrpaMMHBIX U aNlapaTHBIX
KOMITJIEKCOB MHKEHEPHBIX
CHCTEM, PEIICHU B cepe
"UuTepHeT Bemeit'", a Takxe
[pereHnii B 001acTu
[POOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEIIJICKTa
M MAIlIMHHOTO OO0Y4eHHUS.

11.

UeTbipexoceBoit
yaeOHBIN
POOOT-MaHUITYISATOP
C MOJyJIbHBIMH
CMEHHBIMU
HacaJKaMu

YueOHbIH
[POOOT-MaHHITYISATOP
NpeHa3HAYCH Il OCBOCHHUS
00yJarOIUMUCS OCHOB
[POOOTOTEXHUKH, JIJIS
M0JITOTOBKH 00YJarOIIUXCS K
BHE/IPCHUIO U TIOCIICAYIOIICMY
MCITOJIb30BaHUI0 pOOOTOB B
POMBIILICHHOM
[POM3BOJICTBE.

KonuuecTBo oceit poboTa
MaHHITYJISITOPA - YETBIPE.
[lepemelieHue MHCTPYMEHTA B
MPOCTPAHCTBE TI0 TPEM OCSIM
ITOJDKHO YITPABIISATHCS

[1arOBBIMHU ABUT'aTCIISAMM.

1 mT.

1 mr.




Hanpsoxenne nutanus
[IarOBbIX JIBUTATEJIEN HE
oonee 12 B.

CepBoABUraTeNb YETBEPTOM
OCH JIOJDKEH 00eCTieuuBaTh
[HOBOPOT UHCTPYMEHTA.

'Yron noBopoTta
MaHUITYJISTOPA HA OCHOBaHUH
BOKPYI' BEpTUKAJIIBHOW OCH HE
menee 180 rpamycos.

/lns1 onpenenenus noyioKeHust
MaHHITYJISITOPA MPU TTOBOPOTE
BOKPYT BEPTHKAJIbHOU OCH
ITOJI’KEH UCII0JIb30BATHCS
PHKOJEP.

'YTron noBopoTa 3aJHero
[y1e4ya MaHUIYJSITOpa He
MmeHee 90 rpagycos.

'YT0JI TOBOPOTA EPETHETO
[y1e4ya MaHUIYJSITOpa He
menee 100 rpagycos.

/{151 onipenenenus noJoKeHust
3a/IHETO U MEPETHEro IIey
MaHHUITYJISTOPA TOJKEH
MICIIOJIb30BATHCS THPOCKOII.
'YTo1 moBopoTa 1Mo 4Ye€TBEPTOM
ocu He MeHee 180 rpamycos.
JlomxkHa OBITH BOBMOKHOCTh
OCHAIIICHUS] CMEHHBIMU
HacaJKaMu (Hampumep,
eprkaTesnp KapaHaania uin
(h1omacrepa, mprcocka ¢
CEPBOJABUTATEIIEM,
MEXaHUYECKOE 3aXBAaTHOE
[YCTPOMCTBO C
CEPBOABUTATEIIEM,
[YCTPOMCTBO 1151 J1a3€pHOU
CPaBUPOBKU UJIU YCTPOUCTBO
st 3D-meuatn).

JlomxHa OBITH BOBMOKHOCTh
[0 JKTHOYEHUS
TOTIOJIHUTEIbHBIX YCTPOICTB
(HampuMep, TpaHCOpTEpa,
[penbca AJis nepeMenieHus
[po0oTa, myabTa YIpaBIeHUS
TUIA JHKONCTUK, KAMEPbI




MaITUHHOTO 3pEHMUS,
ONTUYECKOTO JIaTYMKA,

MO 1ys1s1 OECTIPOBOJTHOTO
ocTyna.
Po0OT-MaHUTTYISTOP JTOJDKEH
oOecrieunBaTh NepeMelleHne
HACAIKW B MPOCTPAHCTRBE,
AQKTUBAIMIO HACAJIKH,
BO3MO>KHOCTH TIOJTy4EHHUSI
CUTHAJIOB OT KaMepbl 1
TATYNKOB, BO3MOYKHOCTb
yIIpaBJIE€HUs

TOTIO THATETHHBIMU
YCTpOMCTBaMHU.

Marepuain kopmnyca -
anmoMuHuil. {luametp paboueit
30HBI (0€3 yyeTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTON
ocu) He MeHee 320 MM.
WHuTepdeiic moaximoueHus -
USB.

JlomkeHn nMeTh BO3MOXKHOCTD
ABTOHOMHOM pabOTHI U
BHEIITHETO YIIPABIICHUS.

Y TipaBisomuil KOHTPOJUIEP
OJIKEH OBITH COBMECTHM CO
cpenoit Arduino.
YTipaBistomii KOHTPOJUIEP
COBMECTHM CO CpeAoi
nporpamMmmupoBanus Scratch,
U SI3bIKOM IPOTrPaMMHUPOBAHUS
C.

JlomxeH obecrieynBaTh
MOBOPOT IO MEPBBIM TPEM
OCSIM B 33/IaHHBII yroJ U Ha
3aJlaHHBIN YroJI, TOBOPOT IO
UETBEPTOM OCH Ha 3aJIaHHBIN
YTOJI, TBUKEHHE B
KoopauHathel X, Y, Z,
nepeMeleHUe Ha 3a/IaHHOE
[paCCTOSIHHE TIO KOOpIUHATaM
X, Y, Z, nepenauy JaHHBIX O
TEKYIIEeM MOJ0KEHHUH YIIIOB,
nepenady JaHHBIX O TeKYIIHUX
KOOpJIMHATaX HHCTPYMEHTA.
JlomKeH moaep>KuBaTh




[epeMEILEHUE B IEKAPTOBBIX
KOOpJIMHATaX U yriax
[I0BOPOTA OCEH, C 3aJaHHOU
CKOPOCTBIO U YCKOPEHHUEM.
Tunbl nepeMenieHui B
NIEKapTOBBIX KOOPIMHATAX:
NIBUKEHHE 110 TPAEKTOPUH,
NIBUKEHHE 10 TPAMOI MEXKITY
NIBYMsI TOUKaMH,
[epenpririBaHue U3 TOYKU U
TOYKY (IIEpeHOC 0OBEKTA).

12.

OO6pazoBaTeIbHBIN
HaOOp 1715 U3y4eHus

O0pa3oBaTeIbHBIN KOMIUICKT
JTOJI2KECH OBITH npeaHa3HauCH

MHOT'OKOMIIOHCHTHBIX|IJIA N3YYCHUSA

POOOTOTEXHUUECKHIX
CUCTEM U
MaHUITYJIALIUOHHBIX
po6oTOB

[POOOTOTEXHUUECKHIX
TEXHOJIOTHI, OCHOB
H(OPMALIMOHHBIX
TEXHOJIOTUH U TEXHOJIOTUI
[TPOMBIILITIEHHOM
ABTOMATH3AIMH, a TAKKE
TEXHOJOTUI
MMPOTOTUITHPOBAHUS U
AJINTUBHOTO IIPOU3BOJCTBA.
B coctaB KOMILJIEKTA JOIKHO
BXOJUTH:

1) UaTennexTyanbHbIi
CEPBOMOJYJIb C
MHTETPUPOBAHHON CUCTEMOM
yIIpaBJ€HUS, TO3BOJISIOLIEH
00BEAUHSITH CEPBOMO/TYIH
IPYT C IPyroM I10
[10CJIEI0BATEILHOMY
uHTepdeicy - He MeHee 6 IIT;
2) PoboToTexHnYeCKUi
KOHTPOJIJIEP MOYJIBHOIO
TUIA, MPEACTABISIOIUN
co00i1 0JHOTIIIATHBII
MUKPOKOMITBIOTED C
OIEePAIMOHHON CUCTEMOM
LinuX, o0beauHEeHHbIH ¢
nepupepuitHbIM
KOHTPOJIJIEPOM C MOMOILBIO
MJ1aThl PACIIUPEHMUS.
PoboToTexHIUeCKU
KOHTPOJIIEP JTOJKEH

IYAOBJICTBOPSATH TCXHUYCCKUM




XapaKTEPUCTUKAM: KOJI-BO
si7Iep BCTPOEHHOTO
MHUKPOKOMITBIOTEpA - HE
MeHee 4, TAKTOBas 4acToTa
siipa - He meHee 1,2 I'T,
o00neMm O3V - He meHee 512
MO0, Hanmaue naTepdericos -
SPI, 12C, 12S, TTL, UART,
PWM, mudpossie u
QHAJIOTOBBIE TIOPTHI TSI

1O JKJTFOUCHHS BHEITHUX
yCTpo#icTB, a Takxe WIiFi win
Bluetooth mis koMmmyHHKaIHN
CO BHEIITHUMHU YCTPONCTBAMH.
PoOoTOoTEeXHMUECKHI
KOHTPOJUIEP JI0JDKEH
00ecreynBaTh BO3MOXKHOCTh
[MPOTPaMMUPOBAHUS C
[TOMOTIIBIO CPEJCTB SI3BIKOB
C/C++, Python u cBo60aHO
[pacTpoCTpaHSIEMON CPEIbI
Arduino IDE, a Taxxe
YIIpaBJICHUS MOACIISIMHU
[POOOTOTEXHUUECKHX CHCTEM C
romo1sio cpeanl ROS.

3) BeraucnuTenbHBIN MOTYITh
CO BCTPOCHHBIM
MHUKPOKOHTPOJIJIEPOM - HE
MeHee 1 IT.
BrrarciauTeIbHbIA MOTYIb
moJpKeH 00s1a1aTh
BCTPOCHHBIMH [IU(PPOBBIMU
MopTaMu - He MeHee 12 T u
AHAJIOTOBBIMH TIOPTAMU - HE
MeHee 12 mmiT.
BparcIUTENBHBIA MOLYIIb
TOJKEeH 00J1a1aTh
BCTPOCHHBIM MOJYJIEM
OCCTIPOBOJTHOM CBSI3HM THIIA
Bluetooth u WiFi mns
CO3IaHMs
arnmapaTHO-MPOTPAMMHBIX
[PELLIEHUH U
"YMHBIX/CMapT"-yCTPOICTB
U1 pa3paboTKU peleHHi
"NuTepHer Beneit'.




BprarcIUTENBHBIA MOYIIb
OJDKeH 001a1aTh
COBMECTHUMOCTBIO C
nepudepuiHbIMHA TIIaTaAMA
TSI TIOIKJTFOUYEHMS K CEeTH
Ethernet u noaxmroucHust
BHEIIHEN CUJIOBOM HArpy3KH.
4) Mo tyb TEXHHYECKOTO
BpPEHUS, PEICTABISIOINI
co00M yCTpOHCTBO Ha Oasze
BHIYUCITUTEIIHHOTO
MHUKPOKOHTpOJIIEpa 1
MHTETPUPOBAHHON KaMephl,
oOecreunBaroliee
[pacIio3HaBaHUE POCTEHUIINX
M300paXkeHuil Ha MoayJie 3a
CYET COOCTBEHHBIX
BHIYUCITUTEIIBHBIX
BO3MOKHOCTEM - HE MeHee |
I,
Moynp TEXHUYECKOTO
BPEHMsI TIOJDKEH 00ecTieunBaTh
BO3MOHOCTB OCYILIECTBIISTh
HACTPOUMKY SKCITO3UIINH,
0ananca 6enoro, HSV
COCTaBIISAIOLIUX, TUIOIIAIN
0OHapy>KUBaeMOU 00JIaCTH
300pakeHUs1, OKPYTJIOCTH
0OHapy>XKHBaeMOM 00J1aCcTH
M300pakeHHUsl, MTOJI0KEHHE
0OHapY>KMBAEMBbIX 00JIacTen
OTHOCHUTEIILHO JAPYT JIpyra
Mo1yllb TEXHUYECKOTO
BpeHus JOKEH UMETh
BCTPOCHHBIE HHTEP(EHCHI -
SPI, UART, 12C wm TTL mus
KOMMYHUKAIIH IPYT C
NPYroM WJIM BHEITHUMHU
yCTpOWCTBaMH.

5) Kommuiekr
KOHCTPYKTHBHBIX 3JIEMEHTOB
13 MeTaia asi COOpKu
MOJIEJIM MAHUITYJISITOPOB - HE
MeHee 1 1mT;

6) KOMIUJIEKT 371eMEHTOB 1115t
cOOpKM BaKyyMHOTO 3axBaTa -




He MeHee | miT.
O0OpazoBaTeIbHBIN
[POOOTOTEXHUYECKUI
KOMILIEKT JIOJDKEH COJIepKaTh
HaOOp OMOIIMOTEK
TPEXMEPHBIX MOJEIEN IS
[IPOTOTUIINPOBAHUS MOAEIEH
MOOWJIBHBIX U
MaHHITYJISIIIOHHBIX pOOOTOB
[pa3nu4yHOro tuma. B cocras
KOMIUIEKTA JIOJKHBI BXOTUTh
MHCTPYKIIUU ¥ METOTMUECKUE
lyKa3aHHUs [0 pa3paboTKe
TPEXMEPHBIX MOJEIEH
MOOHMIIBHBIX pOOOTOB,
MaHUITYJISIITHOHHBIX pOOOTOB €
[Pa3TMYHBIMU TUTIAMH
KMHEMAaTUKH (yrioBast
KHHEMaTHKa,
[10CKO-TIapaJiieNbHas
KHHEMaTHKa,
nenpTa-kuHeMmaTtuka, SCARA
WM phluaXKHasi KHHEMAaTHKa,
miaatdopma CTroapTra v T.I1.).
O06pa3oBaTeIbHBIN
[POOOTOTEXHUYECKHI
KOMILJIEKT JI0JKEH COJepKaTh
MHCTPYKIUU O
[IPOEKTUPOBAHUIO pOOOTOB,
MHCTPYKIIUU 1 METOIUKH
OCYILIECTBICHUS MH)KEHEPHBIX
[pacdyeToB Ipu
[IPOEKTUPOBAHUH (PacyeThl
Harpy3Kd 1 MOMEHTOB, pacyeT
MOIIHOCTH IIPUBOJIOB, pacyeT
MapaMeTpoB KHHEMATUKH U
T.I1.), MHCTPYKIUH 11O
pa3paboTke CUcCTeM
yIIpaBIeHUS ¥ IPOTPaMMHOTO
oOecrieueHus Il yIpaBICHUs
[poOOTaMH, HHCTPYKLIUHU U
METOJIUKH 0 pa3paboTke
CHCTEM YIPABJIECHHUS C
HIIEMEHTaMU UCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yUeHusl.




KomMmrmbroTepHoe 000pynoBaHue

13.

HoytOyk

Dopm-pakrop: HOYTOYK;
DKecTkas, HEOTKIIFOUaeMast
KJIaBHATYypa: HAIMYNE;
Pycckas packiiagka
KJIABUATYPBI: HATUYHUE;
J/lnaroHanp 5KpaHa: HE MEHeEe
15,6 OoMMOB;

Paspemienne 3kpana: He
MeHee 1920 X 1080 nukceneii;
KonunuecTBo snep
rporieccopa: He MeHee 4;
KonndecTBO NIOTOKOB: HE
MeHee 8;

bazoBast TakTOBas 4acTOTA
npoueccopa: He menee 1 ['T;
MaxkcuManbHas TaKTOBas
gacToTa MpoIeccopa: He
menee 2,5 I'T;

Ksm-naMars mporeccopa: He
MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOM
OIEePAaTUBHOM NaMSITH: HE
MeHee 8 ['0aliT;

O0BeM TOIIEPIKUBAEMOM
OTIEpaTUBHOM MaMsTH (U1
BO3MOKHOCTH PACIIHUPEHUS ):
He MeHee 24 '0aiiT;

O0bem HakoruTeass SSD: He
Menee 240 ["6aliT;

Bpemsi aBTOHOMHOM paObOThI
0T GaTapeu: HE MeHee 6
4acoB;

Bec HOoyTOYKa C
[yCTaHOBIIEHHBIM
AKKyMyJnsiTopoM: He 6osee 1,8
KT';

Buemrauit uatepdeiic USB
cranjapta He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnuit uarepdeiic LAN
(McToIp30BaHUE
MEePEXOJHUKOB HE
MPEeTyCMOTPEHO): HATNYHKE;
Hannune monynen u

MHTEpdeiicoB




(ucnoJib30BaHUE
[EepPEeXOHUKOB HE
penycmMotpeHo): VGA,
HDMI,

becripoBotHast cBsi3b Wi-Fi:
HaJIM4KE C I10JCPKKON
crarnapra IEEE 802.11n nnm
COBpEMEHHEE;
\Web-kamepa: Hanuuue;
MaHuyasTOp "MBIIIB":
HAJINYHE;
[IpenycTaHoBIEHHAsA
OTIEpaIIMOHHASI CHCTEMA C
rpadguyeckum
M0JIb30BATEITHCKIM
mHTEpPeiicoM,
oOecreunBaroriasi paboTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
MPUIIOKECHNN: HATMYHE.

14.

Tenexka -
XPaHWINIIE

HOYTOYKOB

TUTT KOPITyca: METAJT,
BO3MOHOCTBH O€3011aCHOTO
BaIUIIIEHHOTO 3aMKOM
XpaHEeHHs] HOYTOYKOB:
HaIH4ue;

BO3MOXHOCTB 3apsAKH
HOYTOYKOB: HAJIMUHWE,
MO/IJIeP’KKa HOYTOYKOB U3
KOMILIEKTa IMOCTABKU;
Hannure poyrepa Wi-Fi
crangapta 802.11n wim
coBpeMeHHee: | mT.
MO/IJIEP’KKAa HOYTOYKOB U3
KOMILJIEKTa IMOCTABKU;
KOJIMYECTBO HOYTOYKOB: OT 6
ITYK, TOJIJIepKKa HOYTOYKOB
13 KOMILJIEKTA MOCTaBKH;
Hanpsoxenue nutanus: 220
B\50 I';

[ToTpebnsiemast MOIIIHOCTH, BT
(Makcumym): 2500;
[ToTpebnsiemblit TOK, A
(Makcumym): 12;

/[muHa mHypa

HIIEKTPONUTAHUS: OT 2,5

1 .




METpa;
3aiuTa OT IepeHanpsHKEHUS,
KOPOTKOTO 3aMbIKAHHSL:
HAJINYHE;

Kouseca i nepeaBruKeHus ¢
[TOPMO30M: HAJIMYHE.




