MUHUCTEPCTBO NPOCBEIHIEHUSI POCCUUCKOMA
®EJEPAIINU

PACITIOPAXKEHUE
ot 12 ssnBaps 2021 r. N P-6

OB YTBEPXJIEHUU METOJUYECKHUX
PEKOMEHIAIIMHA 11O CO3IAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA30OBATEJIBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTH
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HAIIPABJIEHHOCTEN

Bo ucnonnenue mynkra 4 IlpaBun npenocTaBieHus U pacrpeeeHus cyocuanii u3 ¢peaepaibHoro
Oromkera OromkeraM cyObekToB Poccuiickoit ®denepanyu Ha co@UHAHCUPOBAHUE PACXOIHBIX
00s13aTeNIbCTB cyObekTOB Poccuiickoit denepariyy, BOSHUKAIOLIMX MPH PeaH3alii peruoHaIbHbBIX
MIPOEKTOB, O00ECMeunBaOIUX JOCTI)KEHUE IeNied, IMoKazaTened U pe3yiabTaToB ¢eaepaibHbIX
MPOEKTOB, BXOMAIIMX B COCTaB HalMOHAIBHOTO TmpoekTa "OOpa3oBaHue", B pamkax
rocyaapcTBeHHOM mporpaMmbl Poccutickoit ®denepanuu "PazBuTtie oOpazoBanus'", TpUBEACHHBIX B
IIpunoxxennn N 5 k rocymapctBeHHOM mnporpamme Poccuiickoit @Penepauuu "PaszButue

oOpasoBanus", yTBep)KIeHHOUN moctaHoBiaeHUeM lIpaButenbcTBa Poccmiickoit deneparuu ot 26
nexadps 2017 r. N 1642:

1. YTBepauth npunaraeMbele Metoanueckue peKoMeHAalNU 10 CO3JaHuI0 U (PYHKIIMOHUPOBAHHIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACIIONOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOPOJaX,
LIEHTPOB 00pa30BaHUS E€CTECTBEHHO-HAYYHOW M TEXHOJOTHMYECKOW HAIpaBICHHOCTEH B paMKax
PECruoHaJIbHbBIX IIPOCKTOB, 06€CH6‘{I/IBaIOLLlI/IX JOCTHIKCHHUC ueneﬁ, rnokazatejieii u pe3yiibTaTta
tdhenepanpHOro npoekra "CoBpeMeHHas Koja" HallMOHAIBHOTO TpoekTa "O6pa3zoBanue";

2. KOHTpOIIb 32 UCTIOJTHEHUEM HACTOSALIETO PACIOPSKEHUS OCTABIISAIO 32 COOOM.
T'B. BACHJIBEBA

Ipunoscenue

YTBEPK/I[EHBI



pacnopsicenuem
Munucmepcmea npoceewjenus
Poccuiickou ®edepayuu

om 12 sineaps 2021 2. N P-6

METOAUYECKHUE PEKOMEHJIAIIUU 11O CO3JIAHUIO
U ®YHKIIMOHUPOBAHMUIO B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOWM MECTHOCTHU !
MAJIBIX TOPOJIAX, HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOINYECKOM
HAIIPABJIEHHOCTEM

1. O0me MoJI0KEeHUA

Hacrosimue Metoanueckue pekoMeHnanuu (ganee - Pekomenanum) HarpaBieHbl Ha oOecreueHue
€AVHBIX OpPraHU3alMOHHBIX W METOJUYECKHX YCIOBHM CO3JaHUS M OOIIMX MOAXOAOB K
(YHKIIMOHMPOBAHUIO B 00IIC00pa30BaTEIbHBIX OPraHU3alUAX, PACIONOKEHHBIX B CEIBCKOU
MECTHOCTH M MaJlbIX TOpojiax, HEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM
HampaBiieHHOcTel "Touka pocra", B 1memsax oOecrmeueHus peanw3anuu (enepaabHOro IMpPOoeKTa
"CoBpeMeHHas mKoja" HalMOHAIBLHOTO npoekTa "Obpa3oBanue” (nanee - gpenepaabHbIA MPOEKT), B
TOM YHMCJI€ YCTAHOBJICHUS TPeOOBAHUH K pe3y/bTaTaM UCIOJIb30BaHUS CyOCcuanu u3 (heaepansbHOro
Oromkera OromkeraM cyOwekToB Poccuiickoit ®denepanyu Ha co@UHAHCUPOBAHUE PACXOIHBIX
00s13aTeNbCTB cyOBeKTOB Poccuiickoit depeparyii, BOSHUKAIOUINX MPU PeaTU3alii perHOHATBHBIX
IIPOEKTOB, O0ECHEeUMBAIOIINX [OCTIDKEHUE IeNied, TMoka3aTeneid M pesynbrata ¢eaepaabHOro
npoekra "B 00meo0pa3oBaTeNbHBIX OpPraHU3aAIUAX, PACIOJOKEHHBIX B CEIHCKOWM MECTHOCTH H
MalbIX TOpPOJAax, CO3MaHbl U (PYHKIMOHHPYIOT LEHTPhl OOpa30BaHUs €CTECTBEHHO-HAYYHOU H
TEXHOJIOTMYECKOMN HampaBJIeHHOCTEN" .

IlpuBenennsle B HacTosAmMX PexkomMeHmanusx TpeOOBaHUS SBISIIOTCS MUHUMAIbHBIMH. OpraHsl
WCTIOJHUTENBHON BIacT cyObekToB Poccuiickoiit deneparn (OpraHbl MECTHOTO CaMOYIIPABICHHS)
IpU pealu3alliid MEpONpPUATHI MO CO3JaHUI0 U (YHKIHOHMPOBAHUIO B 00IIE€00pa30BaTENbHBIX
OpTaHu3alUsgX, PACTIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MAJIbIX TOPO/ax, LIEHTPOB 0Opa30BaHUS
€CTEeCTBCHHO-HAYUYHON W TEXHOJOTHYECKOW HampaBieHHocTed "Touka pocta" (mamee - LleHTpbI
"Touka pocrta") BrpaBe obecrednBaTh TPEOOBAHUS, MPEBBIIIAIOIINE YCTAHOBICHHBIE HACTOSIIUMU
PexoMeHpanusamu.

Hemsmu  cozpanus lLlentpoB "Touka pocta" sBi€TCA COBEPIIEHCTBOBAHME YCIOBHM  JUIS
MOBBILICHUS] KadecTBa 0Opa3oBaHMs B 0OIIE00pa30BaTENbHBIX OPraHU3alMAX, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U MaJIbIX TOPOJax, pacIIMpPEeHUs BO3MOXKHOCTEH OOYdYaroUIMXCs B OCBOCHHU
y4eOHBIX TNPEAMETOB €CTECTBEHHO-HAyYHOM M TEXHOJIOIMYECKOW HamlpaBlIE€HHOCTEH, Mporpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHUUYECKOM HalpaBJIEHHOCTEH, a Takxke



JUI TIPAaKTHYECKOM O0TpabOTKM yueOHOro Marepuana no yueOHsM mpeameram "®usuka", "Xumus",
"buonorus".

Hentpsr "Touka pocta" 00ecreuynBarOT MOBHIIICHUE OXBaTa O0YJarOIIMXCsS 0011e00pa30oBaTEIbHBIX
OpraHu3alii, pacHoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajblX TropoAax, MNporpamMMamu
OCHOBHOT'O OOILEro M JOMOJHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM
HaIIPaBJIEHHOCTEN € UCIIOJIb30BAHUEM COBPEMEHHOI'O 000PYI0BaHUS.

OpraHu3alOHHO-TEXHUYECKOE, METOINYECKOe U MH(OPMAIIMOHHOE COMPOBOXKICHHE CO3/IaHUS B
cyobekrax Poccmiickoit ®emepanum LlentpoB "Touka pocta" ocymectsiasier dDexepaiibHoe
rocy/iapcTBEHHOE aBTOHOMHOE o0pa3oBaTelibHOE yupexKaeHHe JOTIOTHUTEILHOTO
npodeccHoHanbHOrO 00pa3oBaHus "AkaneMus pealu3alud TOCYJapCTBEHHOH TIOJUTHKH U
NpoeCCUOHATBHOTO  Pa3BUTHSA  PAOOTHUKOB  OOpa3oBaHWs MUHUCTEPCTBA  MPOCBEIICHHS
Poccutickoit @enepanun (nanee - @enepanbHbiii onepatop). Aapec caitra: https://www.apkpro.ru/.

2. Ilopsinok co3manusi

Hentpsr "Touka pocta" MOTYyT CO37aBaThCA KakK 3a CUET CPEACTB cyOcuauii peaepaabHOTo OI0KETa
B paMKax peanuzauuu (enepanbHoro npoekra "CoBpeMmMeHHas IIKona", TaK M B paMKaxX HMHBIX
MporpaMM U IMPOEKTOB 3a CUET CPEeACTB OOKeTOB cyObekToB Poccuiickoit ®denepainuu, cpeacTs
MECTHBIX OIOJIKETOB M BHEOIOJKETHBIX HCTOUYHHKOB.

Coznanue LentpoB "Touka pocta" ocymecTBisieTcss Ha 6aze 0011e00pa30BaTENbHBIX OPTaHU3AIIHA,
PacCIOJIOKEHHBIX B CEIBCKOH MECTHOCTH M MaJIbIX TOPOJaX, MPH 3TOM B MIEPBYIO OYEPEb CO3/IaHUC
HentpoB "Touka pocrta" peKOMEHAYETCS OCYIIECTBIISITH B OPraHU3aLMAX, [TOKA3bIBAIOIIUX HU3KUE
00pa3oBaTeNIbHBIC PE3YJIbTATHI.

B cnyuae coznanus Llentpa "Touka pocta" 3a cuer cpencTB cyocuanu u3 eneparbHOro OrKETa B
pamkax (denepanpbHoro mnpoekta "CoBpemeHHas 1mkoyna" cyobekT Poccwmiickoit ®eneparuun
OTIpEACIISET:

- OpraH WCIIOJIHUTENbHOM BiacTu cyobekTa Poccuiickoit ®enepanuy, OTBETCTBEHHBIH 3a
peanu3anuo MeporpHsaTUil Mo co3gaHuio U obecrnieueHHto (yHkuuoHuposanus LlentpoB "Touka
pocta" Ha TeppuTopun cyobekra Poccuiickoit ®denepanuu (PernonanbHblil KOOpAUHATOP);

- KOMIUTEKC Mep (IOpPOXKHYIO KapTy) Mo co3aaHuto u ¢pyHkimoHupoBanuio Llentpos "Touka pocra"
cornacHo [Ipunoxxenuto N 1 k HacTosiium Pexomennanusm.

Kommiiekcom mep npusHaercs IUIaH MEPONPUATHM Ha OYEpPEIHOM TOJ W JIBYXJIETHUM IUIAHOBBIN
NepuoJl, IMpeaycCMaTPUBAIOIIMN MEpPONpPUATUS 10 CO3JaHUI0 U (pyHKIMOHMpoBaHMIO LIeHTpOB
"Touka pocra", BKJIIOUAIOLIUI B TOM YHCJIE:

MEPOIPUSITHS, HAllPpaBJICHHbIE HA co3/anue U oTKpbITUE [lenTpoB "Touka pocra";
MEpOIIPUATHS, HallpaBJIeHHbIe Ha oOecnieyeHre ¢pynkuuonuposanus Llentpos "Touka pocra';

MEPONPUATHS TIO TMOBBIIICHUIO MPOPECCHOHATBFHOIO MacTepcTBa paboTHHKOB IlenTpoB "Touka
pocra'";

MEPONpUATHS 1O  KOHTPOJIO JIOCTWXKEHHMS MUHUMAIbHBIX  IIOKa3aTelied  CO3laHus M|
¢yuxuonuposanus Llentpos "Touka pocTa".

PernonanbHbIil KOOPAUHATOP B COOTBETCTBUU CO CPOKAMHU, ycTaHOBIEHHbIMU B [Ipunoxennn N 1
Pexomennauusam, yrBepkIaeT:



- JIOJDKHOCTHOE JIMIIO B COCTaBe pPErHOHAIBHOTO BEJOMCTBEHHOTO IMPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3nanue u pyakunonuposanue Llentpos "Touka pocra";

- MepeyYeHb MOKa3aTeNIe U WHIUKATOPOB, COOTBETCTBYIOIIMX MpUBeAeHHBIM B [Ipmnoxenun N 2
HacTOSAIMM PexoMeHaanusaM, UX 3HAaUCHUI;

- IepeveHb 001Ie00pa30BaTEILHBIX OPTaHU3AIIHIA, PACIIONIOKEHHBIX B CEITLCKOH MECTHOCTH U MaJIbIX
ropojnax, Ha 0a3e KOTOpbIX IutaHupyetcs cosnanue lLlentpoB "Touka pocta" (o dopme,
npeacraieHHoi B [Ipunoxennu N 3);

- tunoBoe [lonmoxxenne o LlenTpe oOpa3oBaHHs €CTECTBEHHO-HAYYHOH U TEXHOJOTHYECKOMl
HarnpasienHoctei "Touka pocta" (ITpunoxenue N 4).

Coznmanme nentpa "Touka pocta" Ha 6aze 001Ie00pa30BATEIHLHOM OpraHU3AIMK JOMYCKAeTCs Kak
MyTeM BBIICTICHUS COOTBETCTBYIOIIETO CTPYKTYpHOTO TMOJApa3eieHusl 001eo0pa3oBaTenbHOM
OpTaHu3aIlny, TaK ¥ 0e3 BBIJCICHHS OTICIBHOTO MOIPa3/IeICHHUS.

OOmeoOpazoBaTenbHas OpraHM3alUsl M3/1aeT JIOKAJbHBbII HOPMATHBHBIM aKT O Ha3HAYEHUHU
pykoBoautens lLlentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOI'O 3a (PYHKUHOHHpPOBaHUE U
pa3BUTHE), a TAKXKE O CO3AaHMHU LieHTpa "Touka pocTa" ¥ yTBEPKIECHUM MTOJIOKEHHS O AEATEIBHOCTH
Hentpa "Touka pocrta".

PernonanpHblii KOOpAMHATOP HE To3aHee AHSA OTKphITHS Llentpa "Touka pocra" obecneumBaeT
pasMeleHne B CrenuaibHo co3ganHoM paszzaene "llentp "Touka pocrta" oduiuanpbHOTO caiita
oOmieo0pa3oBaTenpHOM ~ OpraHu3alud B WHGOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHONH  CETH
"NutepHer" nHpopManuu o co3nanuu 1 ¢pyakunonuposannu Llenrpa "Touka pocra", B TOM ymcie
uHpopManuu 00 oOpa3zoBaTeNbHBIX MporpamMmax, obopynoBanuu Ilentpa "Touka pocrta",
IUIAHUPYEMOM pEXHMME 3aHATUN 00ydaroIIMXcs, IUIAaHMPYEMBbIX Meponpusatusix. B coznanHOM
paszzene ouIuaIbHOTO caiiTa 00pa3oBaTeIbHON OpraHu3aluy TaKkKe pa3MeniaeTcs nHhopMaius o
HarroHabHOM Tipoekte "OOpa3oBanue" (B TOM YHCIE JIOTOTHII), aJpec caita W OpUIHaIbHAS
cuMBosIMKa MuHucTepeTBa npocselenns Poccuiickon Penepanmu.

PernonanpHbiil KOOpauHATOP OOecmeunBaeT nHGopMupoBanue denepanbHOrO onepaTopa B ciiydae
co3MaHusl Ha TeppuTtopuu cyowrekra Poccmiickoit ®@enepanmu llentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TPOEKTOB, HE OTHOCSIIMXCA K peanu3anuu ¢GeaeparbHOr0 MPOeKTa
"CoBpeMeHHasi 1KoJia" HalMOHAILHOTO TpoekTa "OOpa3oBaHue", 3a CUET CPEIACTB OIOKETOB
cyowrekToB Poccuiickoit @eneparnuu U (WIH) CPEICTB MECTHBIX OFOJKETOB U (WJIM) BHEOIO[KETHBIX
HMCTOYHUKOB, a TaKKe HampaBlieHHe Ha coryiacoBanue denepaabHOMY oOmepaTropy KOHILEMIHUU
co3nanus U (GyHKIIMOHUPOBaHUS Takux LIeHTpoB.

3. TpebGoBaHus K MOMENIEHUAM, KOMILUIEKTOBAHUIO 000PYA0BAHUEM,
PAcXoAHBIMM MaTEePUAIAMH, CPeACTBAMH 00yYeHUS U BOCIIUTAHUSA

Cozpnanue llentpoB "Touka pocra" mnpeanonaraerT KOMIUIEKC YCIOBUM IO OCHAIIEHHUIO
o0pa3oBaTe/IbHBIX OpraHu3anuii 00OpyJOBaHHEM, pacXOAHBIMU MaTepuajaMH, CpeACTBAMHU
oOydeHUsT W BOCIUTAHUS s JOCTHXKECHHS 0O0pa30BaTeIbHBIX PE3YNbTATOB MO MPEIMETHBIM
obmactam "EctecTBeHHO-HayuHble mnpeameTsl', "EctecTBennple Hayku"', "MaremaTtuka u
nnpopmaruka", "OOmecTtBo3HaHue U ecrtectBo3Hanue", "TexHomorus", 00pa3oBaTEIHHBIX
nporpaMM o01ero o0pa3oBaHus €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKON HAMPAaBIEHHOCTEH, TPU
peanu3anu KypcoB BHEYPOUHOH AESTEIBHOCTH U JOTIOJHUTEIBHBIX 00IIEPa3BUBAIOIIUX IPOrPaMM
€CTECTBEHHO-HaYYHOU ¥ TEXHUYECKON HAIPaBJICHHOCTEH.



Ilepeuenp HampaBieHHOCTeH peanusyembix Ha Oasze LlentpoB "Touka pocta" oOpazoBaTeNbHBIX
MpOrpaMM MOKET OBbITh PacIIMPEH B 3aBHUCHUMOCTH OT HMMEIOIIUXCS Yy 00111e00pa3oBaTeIbHbBIX
OpraHu3aluil ycJIoBUH, a TaKkKe NOTpeOHOCTEH Y4aCTHUKOB 00Pa30BaTEIbHBIX OTHOLICHUH.

Co3nanue nentpa "Touka pocta" mpeamnojaraeT pa3BUTHE OOPa30BaTENbHOW HHPPACTPYKTYPHI
001meo0pa3oBaTeNbHON  OpraHM3allik, B TOM 4YHCJE OCHAalIeHHEe O001e00pa3oBaTeIbHOM
OpraHU3aLUH:

- 000opynoBaHHMEM, CpeICTBaMU OOy4YeHHS U BOCIMTAHUS JJs U3ydyeHUus (B TOM UHCIE
SKCIIEPUMEHTAIIBHOI0) IPEAMETOB, KypCOB, JAMCHUIUIMH (MOAYJEHW) €CTECTBEHHO-HAyYHOU
HalpaBJICHHOCTH ¥  TEXHOJOTMYECKOM  HalpaBICHHOCTEH MpH  peanu3alud  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPaMM M JOMOJHHUTEIBHBIX 001e00pa30BaTeIbHBIX MPOrPaMM, B TOM
YUCJIe JIs PacCIIMPEHUs coiepkaHus yaeOHbIX npeametoB "duszuka", "Xumus", "buomorus";

- O60py,Z[OBaHI/IeM, CcCpeacTBaMu 06y‘~ICHI/I$I U BOCIIMTAHUA JIs1I U3Yy4YCHHA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHUKH, MCXATPOHHUKH, OCBOCHHUA OCHOB HpPOrpaMMHPOBAHUA, pCaiM3alliu IIporpaMm
JOITOJIHUTCIIBHOT'O 06pa30BaHI/IH TEXHHUYECKOU U eCTeCTBeHHO'HaquOﬁ HaHpaBHeHHOCTCﬁ U T.O.

- KOMIIBIOTCPHBIM U UHBIM OGOpyZ[OBaHI/ICM.

[lepeuenb, MUHUMaIBHO HEOOXOIMMble (QYHKIMOHAIbHBIE W TEXHUYECKHE TpeOOBaHUA W
MUHHMAaJbHOE KOJIMYECTBO OOOpPYIOBAaHMSA, PACXOAHBIX MAaTEpUANOB, CPEIACTB OOY4YeHUS W
BocnuTaHus Uil ocHamieHus LlentpoB "Touka pocra" (manee - WMHOQPACTPYKTYpHBIH JIHUCT),
ornpenensoTcs PermoHanbHbIM KOOpPAMHATOPOM C ydyeToM lIpuMepHOro mepedss o60pynoBaHHMSA,
pacxoIHBIX MaTepUasoB, CpeACTB OOyYeHUS M BOCIHUTAHUS [UJIsl CO3JaHUS W OOecreueHus
(YHKIIMOHMPOBAHUS ~ LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAy4YHOM M  TEXHOJOTHMUYECKOM
HanpaBiieHHOCTH "Touka pocrta" B 00me00pa30BaTEeIbHBIX OpPraHU3ANMIX, PACIMOJIOKEHHBIX B
celibCckoi  MecTHocTH M Manblix roponax (Ilpunoxenume N 6), NpUMEpPHOro THIIOBOTO
UH(QpPaCcCTpyKTypHOTOo JiMcTa, ompeaensemoro denepaqbHbIM ONEPATOPOM, U  HACTOSAILIUX
Pexomenmanuii.

B  pamkax  ocHameHus ~— 00meoOpa3oBaTENbHBIX  OpraHu3anuii  mpu  (HOPMUPOBAHHU
UHPPACTPYKTYPHOTO JucTa cyobekT Poccuiickoit ®@enepannu BIipaBe BHIOpATh CTaHJAPTHBIA WIIN
NpoUIBHBIA KOMIUIEKT 000pYyI0BaHuUs, MPEACTABICHHBIH B MPUMEPHOM IepeuHe 000pya0BaHMUs,
pPAacXOJHBIX MaTepUaIOB, CPEACTB 00yUeHHsI U BocliuTaHus A1 ocHaieHus Llentpos "Touka pocta"
(ITpunoxxeane N 6). [Ins MamoKOMIUIEKTHBIX 0011€00pa3oBaTEIbHBIX OpraHu3anmii <1> o0bem
€IMHUI] CPEJICTB O0YYEHUS U BOCIIUTAHUSI (POPMUPYETCSI B MEHBILIEM KOJIHMUYECTBE.

<1> ManokoMIJIEKTHOH  00Ie00pa3oBaTeIbHON  OpraHu3alueil B paMKax pealu3aluu
MEPONPUATHA IO CO3AaHUI0 U  (PYHKIHOHHUPOBAHMIO LEHTPOB E€CTECTBEHHO-HAYYHOH H
TEXHOJIOTUYECKON  HalpaBlIEHHOCTEW  Ipu3HaeTcs  oOuieoOpa3oBaTesibHas  OpraHM3aLus,
YHCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXK/10H M3 mapaimiesneil KoTopod cocTaBisieT He Oonee |
€IMHULIBI.

[MpodunpHBI KOMIUIEKT OOOPYJOBaHHMS MOXKET OBITh BBIOpaH I  00IIE0Opa3OBaTEIHHBIX
OopraHu3aIi, UMEIONTMX Ha MOMEHT co3laHus mneHtpa "Touka pocrta" Habop cpeACcTB OOyYCHHS U
BOCTIMTAHUS, MOKPBIBAOIINNA CBOUMHU (DYHKIIMOHAIBHBIMH BO3MOYKHOCTSIMU 0a30BbIe TIOTPEOHOCTH
npu u3ydeHuu npeameroB "duszuka", "Xumua" u "buonorus".

[MpopunpHelii  KOMIUIEKT  oOOpyaoBaHusi  obOecneunBaeT  APQPEKTHBHOE  JOCTHIKECHHE



00pa30BaTENIbHBIX PE3YJIbTATOB OOYYAIOUIMMHUCSA [0 TPOrpaMMaM €CTECTBEHHO-HAy4YHOW U
TEXHOJIOTMYECKONW  HAampaBiIeHHOCTEH, BO3MOXKHOCTb YTIYyOJIEHHOIO M3YYEHHS OTIEIbHBIX
NPEIMETOB, B TOM 4Hcie i (popMUpOBaHMS H300pETaTENIbCKOTr0, KPeaTUBHOIO, KPUTUYECKOTO
MBILUIEHUS, pPa3BUTHS (YHKIMOHAIBHOM TI'PaMOTHOCTM y OOydYalolUXcs, B TOM YHUCIE
€CTECTBEHHO-HAyYHON U MAaTEMaTUYECKOM.

Ilpu dopmupoBannn MHPPACTPYKTYPHOTO JUCTa U3 NPOPHILHOIO KOMIUIEKTa B 00s3aTEIbHOM
nopsiike ooecreunBaeTcst BLIOOpP Cpe/iCTB 00yUeHHs U BOCIIUTAHHSI HE MEHEE YeM I10 TpeM y4eOHbIM
npeametaM ("®uszuka", "Xumusa", "buonorus") u kommneroTepHOro 06opynoBanus. OctaBimuecs Mo
UTOraM OIpeJieeHus] 003aTeIbHOr0 000py/JOBaHUS CPE/ICTBA, IPELYCMOTPEHHBIE /ISl OCHALLCHUS
Hentpa "Touka pocta", pacmpeaesstoTcss Ha MPUOOPETEHUE OMOJHUTEIHLHOTO O00OpYIOBaHMS,
BXOJSIILET0 B IIepeueHb 000py10BaHUs, PACXOIHBIX MaTepUAIOB, CPEACTB O0Y4YEHUsI U BOCIIUTAHUSA
npodumisHoro Komiuiekta (I[Ipunoxenne N 6 K METOIUYECKIM PEKOMEH/IAIUSM).

IIpu BBIOOpE [OMOJHUTENBHOrO OOOpPYIOBAHUS TaKXKe CIEAYeT YYMTBhIBaTh CHEHUPUKY U
noTpeOHOCTH OTpaciel 5KOHOMUKH cyObekTa Poccuiickoit @enepannu.

PernonanpHbIll KOOpAUHATOP OOECHEYMBAET COTJIACOBAHME C(POPMHPOBAHHOIO B COOTBETCTBHU C
TUNOBOW (hopMoii MHpAaCTpyKTypHOTro Jincta ¢ DenepaiabHbIM ONEpaTOPOM B COOTBETCTBHM C
periaMeHToM, onpeaensieMbiM deiepaabHbIM ONEPaTOPOM.

[Ipu HampaBieHuH Ha corjiacoBaHue HH(PACTPYKTYpHOTO JIMCTA, COJEPKAIIEr0 CTaHIApTHHIC
KOMIUICKTBI, PerMoHaNbHEIN KOOpIUHATOP TIpenocTaBiisieT (mo ¢popme DenepaibHOTO OnepaTopa):

- MOATBEPKACHUC OTCYTCTBUA B COOTBCTCTBYIOIIUX O6p330BaTeHBHBIX opraHu3anuvsax, OCHAIICHUEC
KOTOPBIX INNIAHUPYCTCA, O60py,£[0BaHI/I${, pacxXxoaHbIX MaTCpUaioB, CPCACTB OGyLIeHI/IH 1 BOCIIMTaHUA,
YKa3aHHBIX B IIEPCYHE CTAHAAPTHOTO KOMILJIICKTA,

- IOATBEPKIACHUE HanuuKsl (1100 obecrneuenne Haluuus 10 MoMeHTa ocHauleHus Llentpos "Touka
pocta") yCIOBHH [ XpaHEHUS M MCIOJNb30BAaHMS XMMHMUYECKHX PEAKTUBOB, B TOM 4YHCIIE
HE00X0AMMOro 00OpyIOBaHMs, BKIIIOYas IKa(d BBITSDKHOW MaHOpaMHbBIM M mIKad Uis XpaHEHUs
XMMHUYECKHX PEaKTUBOB OTHEYNOpPHBIN, coriacHo IlepeuHio cpeacTB oOydeHHs W BOCHUTAHMS,
HEOOXOAMMBIX Ul pealn3alud 00pa30BaTeNbHBIX MPOTrpaMM HAYaJIbHOTO OOILEro, OCHOBHOTO
o0LIero U cpeHero oo1ero oopa3oBaHus, COOTBETCTBYIOUINX COBPEMEHHBIM YCIOBHSIM OOYy4EHHUS,
HEOO0XOAMMOr0 TpU OCHALIEHWH O00I1e00pa30BaTeIbHbIX OpPraHU3alMid B LEISIX peaTu3aliu
MEpONPUSITHII TI0 COACHCTBUIO CO3JaHUI0 B cyObekTax Poccuiickoit ®expepammm (Wcxons wu3
MIPOrHO3UPYEMOIl  MOTPEOHOCTH) HOBBIX MECT B  00I1€00pa30BaTENbHBIX  OpraHU3alusiX,
yTBEpP)KICHHOMY TpukazoM MunnpocsenieHus Poccun ot 3 centsops 2019 r. N 465.

OO6pa3oBaTenbHbIC OpraHU3aIK, Ha 0a3e KOTOPHIX co3MatTcsa U GyHKIUOHUPYIOT Llentpor "Touka
pocta", IOKHBI COOTBETCTBOBATh JCHCTBYIOIIMM TPEOOBAaHUSAM K YCTPOHCTBY, COJCPIKAHUIO H
OpraHu3aluy pekruMa paboThl 0Opa30BaTEIbHBIX OPraHU3AlUH M MHBIM HOPMATHBHBIM MPAaBOBBIM
aKTaM, ONpPEISISIIONIMM TPeOOBAaHUS K OpraHW3aluyd OOIIEr0 W JOTOJHUTEIHLHOTO 00pa3oBaHUs
JeTeH.

[Momemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4HCIe Y4yeOHble KaOWHETHl (U3UKH, XUMUH,
ouonorun) Llentpa "Touka pocta" peKOMeHAYETCs pacioJiaraTh B Mpeesiax OTHOTO 3/1aHMs.

[IpoexktupoBanue, 3oHupoBaHue mnomenieHud IlentpoB "Touka pocta" U  omnpeneneHue
JTU3aiH-PEIICHUN OCYIIECTBIISIETCS C YU€TOM PYKOBOJICTBA IO MPOEKTUPOBAHUIO LEHTPOB "Touka
pocta', yTBepx’aaeMoro eaepaibHbIM ONepaTOPOM.

[Ipu npoextupoBanuu, 30HMpoBaHUM NomelieHui LleHTpoB "Touka pocra" cienyer y4uThIBaTh



0COOEHHOCTH 000pPYIOBaHUS, PACXOAHBIX MaTePUAJIOB, CPEACTB OOYUEHUS U BOCIIUTAHUS, KOTOPBIM
Oyner obecrnieunBaThCsi 0OpazoBaTeNbHAS OpPTaHU3AIHS.

[Ipoekt 30HupoBanus mnomemeHud lLlentpoB "Touka pocta" mnpencrariasiercs dDenepajibHOMY
orepaTopy OJTHOBPEMEHHO C MPEACTaBICHUEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranuszanusi 00pazoBaTebHOM AeSITeJIbHOCTH

OO6pa3zoBarenpHas JeATETLHOCT, Ha 0Oaze 1eHTpoB '"Touka pocrta" OCYIIECTBISIETCS IO
00pa3oBaTeNbHBIM MMPOTpaMMaM OOIIEro U JOTOJIHUTEIFHOTO 00pa30BaHusl.

TpeboBanuss Kk ¢dopmary opraHuzanud 00pa30BaTEIBHON  JIEATEIBHOCTH  PETYITHPYIOTCS
HacToSIIMMU PexoMeHIanusMu U MHBIMH WH(OPMAIMOHHBIMU M METOAUYECKHUMH MaTepHalaMu
®denepanbHOrO oneparopa.

Hanpasnenus peanusyembix ¢ ucnoib3oBaHuem pecypcoB LlentpoB "Touka pocta" mporpamm
OMPCACIIOTCA B COOTBETCTBUHN C METOOAUYCCKUMU MarcpuajlaMu MW PCKOMCHIAAIUSAMU,
yCTaHaBIMBAEMbIMU U aKTyalu3upyeMbiMu desiepalibHbIM ONIEPATOPOM.

Ha 6aze wnentpoB "Touka pocrta" obecrneunBaeTcss peanusanis 00pa30BaTEeNbHBIX MPOTpamMM
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HAIPaBJIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSAMH 3aKOHOAATENbCTBA B c(hepe 00pa3oBaHus U C yueToM pekoMeHanuii denepaibHOro
omneparopa. B ob6s3arensHOM mopszike Ha 6a3e neHTpoB "Touka pocta" oOecrneunBaeTCsi OCBOCHHE
oOyuaromumucst y4eOHbIXx mpeameroB "Odmsuka", "Xwumusa", "buomorus" c wucmonbp3oBaHHEM
proOpeTaeMoro 000py0BaHMs, PACXOAHBIX MAaTEPUAJIOB, CPEICTB OOYUEHUS M BOCTIUTAHUSI.

He menee 1/3 o6beMa BHEYpOUHOH JEATENBHOCTH O0yYaroIUXcs JT0JKHO ObITh OPUEHTHPOBAHO HA
MOJICpKAHNE ECTECTBCHHO-HAYYHOW W TEXHOJIOTMYECKOH HampaBIeHHOCTEH 00pa3oBaTEeIbHBIX
porpamMMm, NpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHOH HalpaBIEHHOCTH HE MOMKET
cocraBmaATh MeHee 20% oT ob0mero oObemMa BHEYpO4HOH nestenbHOCTH. OOpa3oBaTeNbHBIC
IporpamMMbl [0 JIPYTMM HANpaBJIEHHOCTSM IPH HAJIUYMM BO3MOXHOCTH PEKOMEHAYeTCs
IJIAHUPOBATh C UCTIOJB30BaHUEM pecypcoB LlenTpos "Touka pocta'.

Pazpaborka paboumx mnporpamm mo mnpeameram "dusuka", "Xwumwms", "buomorus", y4ueOHBIM
MpeaIMeTaM EeCTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOH HaIlpaBIeHHOCTEH W3 4acTh y4yeOHOro
miaHa, GOpMHPYEMON Y4YaCTHHKAaMH OOpa30BaTeNbHBIX OTHOIICHWM, IPOTrpaMM BHEYPOUYHOM
JESTENBbHOCTH ¥ JIOTIOJHUTEIHLHOTO O0pa30BaHUS OCYIIECTBISETCS 001meo0pa3oBaTeIbHBIMU
OpraHu3alusiMM, B KOTOpBIX co3gatoTrcs HeHTphl '"Touka pocrta", caMOCTOSATEIBHO C YYE€TOM
METOAUYECKUX MaTepuasioB M  pekoMeHnauui DenepanbHOro omeparopa. Peammsanus
o0pa3oBaTeNbHBIX ~ MNpPOrpaMM  JIONOJHUTENBHOTO  00pa3oBaHHMS B MaJIOKOMIUIEKTHBIX
00111e00pa30BaTENbHBIX ~ OPraHM3ALUSAX  OCYIIECTBISIETCS TPH HAIUYMKM Yy  OpraHU3aluu
COOTBETCTBYIOIIUX yCNOBHM. [l MamOKOMIUIEKTHBIX 00I111e00pa30BaTebHBIX OpTraHU3aIHii
JIOITYCKAETCsl OTCYTCTBHE JIMIICH3MH HA JIOTIOJIHUTENFHOE 00pa30oBaHUE U PeaM3yeMBIX MPOTrpaMM
JIOTIOTHUTEIHHOTO 00pa30BaHUsl.

PekoMeHnanmu Mo WCMONB30BaHUIO CTAHJAPTHOTO KOMIUIeKTa obOopynoBanus llentpa "Touka
pocTa" mpH peau3aluy MporpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBICHHOCTEH
onpenenensl B [Ipunoxxennn N 5 k Hactosimum PekoMenanusim.

ConpoBOXIEHHE W METOAMYECKOE OOECIeYeHHEe UCIIONB30BaHUs MPO(MIBHOTO KOMILICKTa
o0opynoBaHusi B 0Opa30BaTEeNbHONW JeATeNnbHOCTH LEeHTpoB '"Touka pocta" ocyliecTBiseT
®denepanbHbI ONIEPATOP.



Metoaudeckue MaTepuanbl, pa3padOTKH W WHBIE MaTepHalibl 1O BOIMPOCAM HCIIONH30BAHHUS
npoQUILHOTO  KOMIDICKTAa  OOOpYyJOBaHWsSI  pa3padaThIBAIOTCS,  aKTYaIM3UPYIOTCA |
PacupoOCTPaHAOTCA (I)e,[[epaHLHBIM oneparopoM, B TOM 4UCJIC C IPUMCHCHUCM COBPCMCHHBIX MCAHA
WHCTPYMEHTOB (BH1€0, BEOWHAP, MYOJIMKALIUHN).

@DenepanbHBIM ONEPATOPOM Ha PETYISPHOM OCHOBE 00eCreYrBaeTCs MPOBEICHNUE METOANUECKUX U
o0yJaromux MEpONpHUIATHN IO BOIPOCAM OpraHM3anuu oOpas3oBaTenbHOro mporecca B LleHTpax
"Touka pocTa" ¢ mpuMeHEeHHUEM MPO(YUIBLHOTO KOMIUIEKTa 000pyIOBaHUS, OKa3aHUE METOANYECKON
TIOMOII TP pa3paboTKe y4eOHBIX MAaTEPUANIOB, 3aJaHUH JJI1 COBEPIICHCTBOBAHMS MPAKTUIECKON
MOJIFOTOBKUA OO0y4arommxcs MO Y4eOHbIM MpeaMeTaM, KypcamM BHEYPOUHOH [esATeNbHOCTH,
JIOTIOJIHUTEIBHOI0 00pa30BaHus JIeTEH.

[lenarornueckue pabOTHUKH, OCYIIECTBISIONINE NeITeIbHOCTh Ha O0a3e llentpoB "Touka pocra" ¢
NpUMEHEHHEM TNPO(UIBLHOTO KOMIUIEKTa 000pYIOBaHMA, MPOXOIAT OOy4YEHHE IO IMporpammam
JOTIOJTHUTEILHOTO MPO(EeCCHOHATBLHOTO 00pa3oBaHusl (KypChl TOBBIIICHUS KBATU(DUKAINKA) W3
O®enepanpHoro peectpa mnporpamm  JII1O. [loBeimieHne KBaMUKAIME — TIEAArOTHICCKUX
PabOTHUKOB OCYILIECTBIISIETCS HE PEXKe OHOTO pasa B TPH roja.

5. Opranu3anMOHHO-METOANYECKOE CONPOBOKACHHUE U UCI0JIb30BaHHE
HHOM CO3JaHHOM B PaMKaX peajM3aliy HAIMOHAJIBLHOIO NIPOEKTA
"OOpa3oBanue' UHPpPacCTPyKTYypbI

B nemsix komIiuieKCcHOro compoBoxaeHusa pAesitenbHocTH LlentpoB "Touka" denepanbHbiM
OIepaTopoM OOECTIEYMBAETCS OCYILECTBIEHHUE NyOJMKauuii U OOHOBIEHUS METOAMYECKUX
MaTepUAJIOB, BKIIOYAIONINX YYeOHO-METOAMYECKUE MaTepuaibl (MHCTPYKIMHA, METOIMYECKUE
nocoOusi, MHGOPMAIMOHHBIE MaTepHalibl, EPEUHU PEKOMEHIYEMBIX JINTEPATYyPHBIX HCTOYHHUKOB,
BUZICOMATEPHAIIBI U JIP.), a TAKXKE MaTEPHUAIBI TI0 UTOTaM MPOBEICHUS MeponpusiTiii DexaepanbHOTo
orepaTopa (BeOUHApBI, CEMUHAPBI, KOH(GEPEHIINH, COBEIIAHUS U Ip.).

Hns mnenarormueckux pabotHukoB IlenTtpoB "Touka pocta" @enepanbHBIM —OMEPATOPOM
oOecreynBaeTcss MPOBEICHUE TEMaTHUYECKUX BeOMHApOB U 00pa3oBaTENbHBIX MEPOMPUSITHMA,
HaIpaBJICHHBIX HAa Pa3bsICHEHHE BOMPOCOB peau3alui 00pa30BaTEeNbHBIX NpOrpaMM Ha 0Oasze
LenTtpon "Touka pocta" ¢ mpuMeHEeHHEM TTPOPHIBHOTO KOMIUIEKTa 000PYA0BaHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB M pykKoBoaAummx padotHukoB LlentpoB "Touka pocra"
®denepalnbHBIN omepaTop oOecreynBaeT MPOBEACHNE TEMATHYECKUX BEOMHAPOB, HAMPABICHHBIX HA
JIOTIOJTHUTENIBHOE Pa3bsICHEHUE BONPOCOB, OTHOCALIMXCS K HCIOJHEHUIO KOMIUIEKCOB MeEp
(IOpOXKHBIX KapT) MO cO3JaHuI0 U (PyHKIMOHUpoBaHuio llentpo "Touka pocra", TOCTHKEHUIO
YCTAQHOBJICHHBIX IOKa3zarenel (yHKUMOHWPOBAHUS, MCIOJIb30BAHUIO MHOM CO3AaHHOW B paMKax
peanu3anuy HalMoHaIbHOTO MpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B menmsax  »ddexkTuBHON  OpraHM3allMOHHO-METOAMYECKOW  MOAJEPKKH  CO3JaHHUS U
¢ynkunonuposanus LlentpoB "Touka pocta" Ha Tepputopun cyobekToB Poccuiickoit @eneparnmu
PermonanbHbIM  KOOPAMHATOPOM  0OOECIIEUMBAECTCS  BOBJEUEHHWE  JETCKUX  TEXHOIMApPKOB
"KBantopuym", 1eHTpoB 1mmdpoBoro obOpazoBanus pgereit "IT-ky0", KIIOYEBBIX IIEHTPOB
JOTIOJTHUTEILHOTO 0Opa3zoBanus "/[om HaydHOH Kosutaboparuu" B aesTeabHOCTh LleHTpoB "Touka
pocrta" B ciueayronux popMarax:

1. TIpoBeseHHE COBMECTHBIX MEPONPHUATHHA JJsI OOYYArOIMXCS M MEeJIarordH4ecKuxX pabOTHUKOB
o0mieo0pa3oBaTeNbHBIX OpraHu3amnuii, Ha 0a3e KoTopbix co3maroTcst LlenTper "Touka pocta"



(oOyuarolyie ceMHHapBl U MacTep-KIacchl MO BOMPOCAM MCIIONB30BaHUA O00OPYAOBaHUS, CPEACTB
oOyuyeHuss ¥  BOCIUTAHMUS; METOAMYECKHE MEpONpHUATHUS 10  BompocaM  pa3paboTKH,
COBEPLICHCTBOBAHUS U BHEJPEHUS IIPOrpaMm JIOTIOJTHUTEIBHOTO o0pa3oBaHus
€CTCCTBCHHO-HAYYHON M TEXHMYECKON HAIPABICHHOCTH, OPraHU3alluy BHEYPOUHOHN NEATEIbHOCTH
o0yJaromuxcs; UHIWBUAYyalbHbIE KOHCYIbTALUHU IS TIeJarornYeckiux pabOTHUKOB, B TOM YHCJIE B
peXUMe OHJIaliH; 3aHATHS MPOEKTHOM JeSTENbHOCTbIO; KOHKYPCHBIE U COpPEBHOBATENIbHBIC
MEPONPUATHS I AeTeH U Ip.).

2. OpraHm3anysi ¥ y9acTUe B PETHOHAJBHBIX M MEKPETHOHAIBHBIX KOHPEPEHIUAX, (ECTHBAIAX,
(dbopymax 1mo oOMeHY OMBITOM PaOOTHl HAa BHICOKOOCHAIIEHHBIX YYEHHMKO-MECTaxX, B TOM YHCIE IO
peanu3anuu npeaMeTHeIx obnacteit "EctecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHBIE Hayku'",
"Maremarnka 1 uHpopmartuka", "OOmecTBo3HaHue U ectecTBo3HaHue", "TexHomorusa", a Takxke
rporpamm JIOTIOJTHUTEIILHOTO o0Opa3oBaHHs €CTEeCTBEHHO-HAYYHOU u TeXHUYECKON
HaIpaBJIEHHOCTEH.

3. YyacTue peruoHajgbHBIX KOOPAUHATOPOB, mnpejactaButeneit LlentpoB "Touka pocrta" U HMHBIX
LEHTPOB, G YHKIIMOHUPYIOIIUX Ha Tepputopun cyonrekra Poccuiickoit denepannu, B MEpONIPUATHIX
®denepanbHOTO ONepaTropa.

I'padux MeponpusiTuii, KBOTHI y4acTus, COJEp)KaHWE U TEXHOJIOTMHM MPOBEICHUS MEpPONpPUSTUIN
nosonarcs denepanbHbIM ONIEPATOPOM JOIOJIHUTEIBHO.

4. OpraHm3anusi ¥ yd4acTHEC B TPOBEJACHUM WH(POPMAIMOHHBIX KAMIAHHA IO IMOMYJISpH3AIIH
HanoHaJapHOTO TpoekTa "OOpa3oBaHue" Ha TeppuTOpUHM CYyOBEKTOB Poccmiickoit denepanvu, B
TOM 4YHCJE COOBITUSIX, MPOBOAUMBIX /I KOHCYJBTAIIMOHHOTO COMPOBOXKICHUS POJIUTENCH
(3aKOHHBIX TpEJCTaBUTENEH) OOYyJalOMIUXCS O BO3MOXKHOCTSIX JUIS Pa3BUTHS CHOCOOHOCTEH
TATAHTOB WX JCTEH, NPOPECCHOHAIBHON OpPHUEHTAIlMM U YCICNTHOTO OCBOSHUS OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM O0IIETO 0Opa30BAHMUS.

5. Pa3paboTka, yTBep)KIEHME U peaju3alus CeTeBBIX O00pa30BaTEeNbHBIX MpPOrpamMm ¢
HCIIOJIb30BAaHUEM BBICOKOOCHAIIIEHHBIX YUYEHUKO-MECT, CO3JaHHBIX B cyObekTe Poccuiickoit
denepauuy B paMKax HalMOHaJIbHOTO mpoekTa "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C
JIeTCKUMH TexHonapkamu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 0011eo0pa3oBaTeNIbHbIX OpraHu3aluid, Ha 6a3e KOTOPBIX CO3/1al0TCs
n  ¢yukuuonupytor lLlentper "Touka pocrta", B paznuuHble (GOPMBI CONPOBOXKIEHUS U
HAaCTaBHHYECTBA C  HCMOJb30BAaHHEM  KaJpOBBIX  PECYpCcOB, 0OeCleYMBAOLIMX  paboTy
BBICOKOOCHAIIICHHBIX YYCHHUKO-MECT, CO3/IaHHBIX B CyOBekTe Poccuiickoit dexepanuu B pamKax
HalMoHaJIbHOrO mpoekTta "OOpa3zoBaHue" ¢ y4eTOM METOAOJOrMM  (LIEJEeBOM  MOJEH)
HAaCTaBHUYECTBA OOYyYarOIIMXCS JUId OpraHu3alui, OCYILECTBISIOUIMX  00pa30BaTeIbHYIO
JESITeIbHOCTh [0 00LIe00pa30oBaTeNbHbIM,  JIOMOJHUTEIBHBIM  00IIC00pa30BaTeNbHBIM U
IIporpaMMaM CpeHEro Npo(ecCuoHaNbHOro 00pa3oBaHMs, B TOM UYHUCIIE C NIPUMEHEHUEM JIy4dIINX
MPAKTUK OOMEHa OIBITOM MEXKIY 00y4aroIUMHUCS.

Hentpst "Touka pocta" HCIONB3YIOT HHYPACTPYKTYPY B KAJAPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuyM", co3maBaeMbIX Ha 0asze 001Ie00pa30oBaTEIbHBIX OpTaHU3AMMK, ISl Pa3BUTHS
MPOEKTHOH JesiTeNnbHOCTH oOyuatomuxcs. llemarorudeckue padbotamku LlenTpoB "Touka pocta"
o0ecreynBaroT yyacTue oOydyaroluuxcs B MEPONPUSATUSX JETCKUX TexHomapkoB "KBantopuym" c
yIAJICHHBIM HCIOJB30BaHUEM OOOPYAOBaHUS, CPEACTB OOYYCHHS W BOCIUTAHHS, a TaKKe
MPUHUMAIOT YY4acTHUE B OPraHU3yEeMbIX UMHU CEMHHapax Mo JeMOHCTpanuu 3¢G(EeKTUBHOTO OIbITa
peanuszanuu 00pa3oBaTeIbHbIX €CTECTBEHHO-HAYUYHOM, TEXHOJIOTMYECKONW U MHBIX HalpaBJIE€HHOCTEN
Cpelr HHBIX OO0IIe00pa30BaTeIbHBIX OpraHU3alUi, PACIONOKEHHBIX Ha TEPPUTOPUU CYOBEKTa



Poccuiickoit @enepanuu.

PernonanpHbIM  KOOpPIMHATOPOM Ha  Teppuropuu  cyowsekra Poccuiickoit  ®deneparun
oOecrieunBaetcss paboTa MO MOAJAEPKKE 00111e00pa30BaTENbHBIX OpraHU3alUil, MOKA3bIBAIOIIUX
HU3KHE 00pa3oBaTeNbHBIE pE3YyIbTAaThl, C HWCIHOJIB30BAHUEM HH(PPACTPYKTYpBl M KaJIpOBOTO
obecnieuenuss llentpoB "Touka pocra" B pa3nuuHblXx (opmaTax (COBMECTHas peau3aiys
00pa30BaTENbHBIX MPOTPAMM, IPOBEICHHE OOYyUYaAIOMIUX MEPOIPHATUH, CEMUHAPOB, KOHCYIbTALUI

v 1p.).

IIpu npoBeneHUN pa3IMYHBIX MEPOIPUATHM, CBA3aHHBIX C peajau3alield HalMOHAJIBHOI'O IPOEKTa
"OO6pa3oBaHue", UCTIOJBb30BAaHUEM COOTBETCTBYIOIIEH MHPPACTPYKTYPHI, KaIPOBBIX U (PHHAHCOBBIX
pecypcoB, JODKHO OBbITh OOecrneyeHO WX WH(POPMALMOHHOE CONPOBOXKICHHE, B TOM 4YHCIE B
CpelcTBaX MaccoBOW MH(OpMAINH, COIUATBHBIX CETIX, Ha caiiTax 00pa30BaTEbHBIX OpPraHU3alHii
C MCIIOJIb30BaHNEM (PUPMEHHON CUMBOJIMKH HAllMOHAJIBLHOTO MpoekTa "ObpazoBaHue".

HNudopmanus 06 ygactuu LentpoB "Touka pocta" B Mepornpuatusix Hampasisiercss OenepaabHOMY
OIepaTopy B paMKax €KEKBapTaJIbHOIO MOHUTOPUHTA.

6. TpedoBanus k punancosomy odecneueHuro Llearpos "Touka
pocra'

dunancoBoe obecrneueHue GyHkuuoHupoanus llentpoB "Touka pocta" BKIIOYAeT 3aTpaThl B
cooTBeTcTBUH ¢ OOmUMH TpeOOBaHUSAMU K OINPEACICHHUI0O HOPMAaTHUBHBIX 3aTpaT Ha OKa3aHUE
rOCyJapCTBEHHbIX (MYHULMNANBHBIX) YCIYr B c¢epe AOIIKOIBHOI0, HayaJbHOro O0O0IIero,
OCHOBHOTO  OOIIEr0, CpeAHero OoOImero, CpemaHero MpopecCHOHAIBHOIO  00pa3oBaHMs,
JIOTIOJTHUTEIBHOTO 00pa3oBaHMs JI€Teil M B3pOCIHBIX, JONOJHUTEIBHOIO MpodeccnoHaIbHOTo
o0Opa3oBaHus JJId JIUL, UMEIONIMX WM MOJYy4arollUX cpelHee NnpodeccruoHanbHOE oOpa3oBaHUE,
npoQecCHOHATBHOIO 00yueHHsI, TPUMEHSIEMbIMH IIpU pacueTe o0beMa cyOcuauu Ha (PUHAHCOBOE
o0Oecrie4yeHne BBINOJHEHUS] TOCYAApCTBEHHOro (MYHMILIMIIAJABHOIO) 3aJaHUs Ha OKa3aHHe
rOCyJapCTBEHHbIX  (MYHULMNAJIbHBIX)  yCIyr  (BBIIOJIHEHHE  paboOT)  TOCYAAapCTBEHHBIM
(MyHUIIMTIAJIBHBIM) YUPEXICHUEM, YTBEPKACHHBIMU IpukazoM Munmnpocseuenuss Poccun ot 20
HOs10pst 2018 . N 235 1 BKIIIOYAIOLUIMMU B TOM YHUCIIE:

- ommary Tpyda TIeJarornyeckux  pabOTHUKOB  00ImIeoOpa3oBaTENbHONW  OpraHU3aluH,
obecnieunBaronux GpyHknuonuposanue [leatpos "Touka pocra";

- MpuoOpeTEeHNE JOCTATOYHOIO 00beMa OCHOBHBIX CPEJICTB U MaTEpUANIbHBIX 3a11acoB, B TOM YHCIIE
pacXoJHBIX MaTepUasoB, A OOECIEUEHUs pealu3alid 0Opa30BaTENbHBIX IPOrpaMM B 00BEME,
HE00X0AMMOM Il HEMPEPHIBHOM peann3anuy 00pa3oBaTeIbHOrO MPOoLEecca;

- obecrieueHre TEKYIIEH IesATEIbHOCTH O0O0IIe00pa3oBaTeIbHOW OpraHu3aluu 1O 00eCIeYeHHUI0
00pa30BaTEILHOTO MpoIecca.

IIpu ¢opmupoBanun Owomxera cyobekra Poccuiickoir ®Denepanun (MecTHOro OrojkeTa) Ha
o4epeHON ToJ] U IJIAHOBBIM MEeproa HEOOXOIMMO MpeayCMaTpUBATh OIOKETHBIC aCCUTHOBAHUS B
o0beme, HeoOXoauMoM s (puHaHcOBOro obecmnedenus: QyHkiuoHupoBanusa LlentpoB "Touka
pocta", B TOM YHMCJIE C YY€TOM COOTBETCTBYIOIIECH MHAEKCAIIUH.

7. 3aKII0YUTEIbHbIC MMOJI0KeHUS

[Ipu peanuzanuu MepoONpHUATHIA B LENSIX co3aanus U QpyHkunoHuposanus Llentpos "Touka pocra"


https://normativ.kontur.ru/document?moduleid=1&documentid=328410#l5

cyobekt Poccuiickoit ®enepanuu obecrieuynBaeT coOJOeHUE TPeOOBAHUN AHTHMMOHOIOJIBHOTO
3aKOHOJATENbCTBA U 3aKOHO/IATEIbCTBA O KOHTPAKTHOM cuctemMe B cepe 3aKylnoK TOBapoB, padoT,
yCIayr uis oOecrleyeHHs TOCYAApCTBEHHBIX W MYHHUIMIIAIBHBIX HYXI, B TOM YHCIE B 4YacTu
oOecriedeHus MOBBILICHUS 3(PPEKTUBHOCTH, HMCKIIOUEHHUS OTpaHUYEHUs Kpyra IOCTABIIMKOB U
MOCTaBIIEMOT0  O0OpYIOBaHUS, TOBBILICHUS PE3YJbTATUBHOCTH OCYIIECTBICHHUS 3aKYIOK,
oOecredyeHus Mpo3pavyHOCTH, IPEJOTBPAIICHUS KOPPYILIUU U APYTUX 3JI0YTIOTPEOICHUN.

IIpu ocymectBnenun cyobekramu Poccuiickoit ®depepanuu 3aKymok TOBapoB, paboOT, YCIyr ¢
LEJIbI0 IPUOOpETEHUsI 000PYAOBaHUSA, PACXOAHBIX MAaTEPUAJIOB, CPEACTB O0OYyUEHUS U BOCIIUTAHUS B
nensix coznanus Llentpos "Touka pocTta" 3a cuet cyOcuanu u3 QenepaibHOro 0w pKkera OroaKeTaM
cyobektoB Poccuiickoii @enepanny Ha cOQUHAHCHPOBAHUE PACXOIHBIX O0S3aTEIBCTB CyOBEKTOB
Poccuiickoit denepanuu:

- o0ecrneunBaeTcs IEHTpAIHM3AIMS 3aKYMIOK B TIOPSAKE, OMPEJCIICHHOM IIYHKTOM 7 CTaTtbu 26
®denepanbHoro 3akoHa "O KOHTpakTHOM cHcTeMe B cdepe 3aKyIloK, TOBApOB, pabOT, yCIyr s
o0ecrieueHHs TOCYAapCTBEHHBIX M MYHULIUTIAIIBHBIX HYX'";

- IPUMCHSICTCSI HAIIMOHAJILHBIA PEKUM B COOTBETCTBUU C TPeOOBaHUSAMU cTaThu 14 DenepanbHOro
3akona ot 5 ampenst 2013 r. N 44-®3 "O xoHTpaKTHOU cucteme B chepe 3aKymnoK TOBapoB, pabdoT,
YCITYT I 00€CTIeUeHUsI TOCYIapCTBEHHBIX M MYHHUITUITAILHBIX HYXT'.

Kpome Toro, mpu ocylmiecTBieHHH 3aKymnok cyobekramu Poccuiickoit denepannu TOKHBL OBITH
YUTEHBI:

- monokeHus nocranosineHus [IpaBurensctBa Poccuiickont @enepanuun ot 03.12.2020 N 2013 "O
MUHUMAaJIbHOH J10J1€ 3aKyIIOK TOBapOB POCCUIICKOT0 MPOUCXOKAEHUS";

- nosnoxeHus: nocranonnenus IIpaButenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHUMAaJIBHON 0053aTeNbHOM J0J€ 3aKyMOK POCCUUCKHUX TOBApOB U €€ JOCTHIKCHHUU 3aKa3uuKkom'
(Bmecte ¢ "llonoxeHweM O TpeOOBaHUSAX K coaepkaHuio W (Gopme ordera 00 0OBEME 3aKyIOK
POCCHUHCKHMX TOBapOB, B TOM YHCIIE TOBApOB, MOCTABISIEMBIX MPHU BBHIIOJIHEHUU 3aKyMaeMbIX pador,
OKa3aHUM 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B IEIAX JOCTHKEHUS 3aKa3YUNKOM MHUHHUMAaTbHOU
00s3aTeNFHOM JOMHM 3aKyNOK, O TpeOOBaHMSX K COAEPKAHUIO OOOCHOBAaHHS HEBO3MOXKHOCTHU
JOCTIDKCHHS 3aKa3YMKOM MUHUMAJIBLHON 0053aTeIbHON TOJIH 3aKYIIOK POCCUUCKUX TOBAapOB (B TOM
YHClie TOBAPOB, MOCTABISIEMBIX IPH BHIMOJHEHUH 3aKyMaeMbIX padOT, OKa3aHHHM 3aKyMaeMbIX
YCIIYT) OTIAEIBHBIX BHJOB, NPH OCYIIECTBICHUU 3aKYMOK KOTOPBIX YCTAHOBJICHBI OTPAHHUYCHHS
JIOMyCKa TOBApOB, MPOUCXOASIIMX K3 HMHOCTPAHHBIX TOCYAApCTB, O MOPSAKE MOATOTOBKH H
pasMmenieHuss B eauHOM WHGOPMAIMOHHOW cHucTeMe B cdepe 3aKylnmoK TaKWX OTdeTa |
obocHoBanusa", "[lonoxkeHHeM O TOPSAKEe, KPUTEPUSX M TOCICACTBUU TPOBEACHHUS OLEHKU
BBITIOJIHEHHS 3aKa3UYMKOM OOS3aHHOCTU JOCTIIKCHHMSI MUHUMAJIBLHOW 00s3aTEIIBHON JIOJIA 3aKYIMOK
POCCHIACKMX TOBapoOB (B TOM YHCIIE TOBAPOB, MMOCTABIISIEMbIX IPU BBIMOJIHEHUU 3aKylaeMbIX padoT,
OKa3aHMWU 3aKylNaeMbIX YCIYTr) OTAEIbHBIX BHUAOB, IPHU OCYLIECTBICHUU 3aKYyMOK KOTOPBIX
YCTaHOBJIEHBI OTPAHUYEHUS JOMYCKa TOBAPOB, IPOUCXOASIINX U3 UHOCTPAHHBIX TrocyAapcTB").

Ipunoosicenue N 1

K Memoouueckum pexomenoayusam

KOMILVIEKC MEP ("AOPOKHASA KAPTA") 11O
CO3JAHUIO U PYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT MYECKOH
HATIPABJJEHHOCTEM "TOYKA POCTA"

N HanmenoBanue OTBETCTBEHHBIN PesynbTar Cpok
MEPOIPUITHS
1. Y TBEpKACHBI: PernonanbHbIM PacriopssiuTenbHbIi [He no3aHee 31
- JOJPKHOCTHOE JIUIO B [KOOPAMHATOP aKT PETMOHAJIBHOTO [HBaps X <2>roja
COCTaBe opraHa
PErMOHAIBHOTO VICTIOJTHUTENIbHON
BEJJOMCTBEHHOT'O BJIACTH,
POEKTHOT0 o¢uca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 32 rocyJ1apCTBEHHOE
CO3/1aHue U yrpaBiieHue B chepe
(yHKIIMOHUPOBaHUE 0Opa3oBaHus (J1ajnee
neHTpoB "Touka -
pocra'"; pacnopsAUTEIbHBIN
- HOoKa3aTenu axT POVB)

e TEIbHOCTH LIEHTPOB
"Touka pocta";

- TunioBoe Ilosoxenune
0 eATEIbHOCTU
LlenTpoB "Touka
pocTa" Ha TEPPUTOPUH
cyobekTa Poccuiickoi
Denepanun

- IepeyeHb
0011e00pa30BaTEIHHBIX]
OpraHu3aIui,
PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJIbIX TOPO/Iax, Ha
0a3e KOTOPBIX
[UTAHUPYETCS CO3/1aHue
[lentpoB "Touka

ocra'.

2. CchopmupoBan u PernonanbHbIi [TuceMo CornacHo
COrJIacoOBaH KOOpJAUHATOD, (benepanbHOro OTZIEJIBHOMY
MHQPACTPYKTYpHBIH  |[penepaibHbIii orieparopa u rpauky
JIACT orepaTop PacIopsIIUTEIbHBII

akT POlB
3. OOBbsIBIICHBI 3aKyNIKU  |PernoHaIbHBIHI 3Bemenusa o He no3aHee | anpens




TOBapOB, padoT, yCIYT [KOOPAUHATOP [IPOBEACHUU X rona
utst coznanus LlenTpos 3aKyTIOK
"Touka pocta"

4. CchopmupoBanbsl PernonanbHbli PacriopsiuTenbHbI [He no3aHee 1 anpens
[IPOEKTHl 30HUPOBAHUS [KOOPIUHATOP akt POUB X rona
LlenTpoB "Touka
pocra"

5. [IpoBeieH MOHUTOPUHT|PErOHATbHBII [To ¢popme, 25 aBrycta X roja,
paboT 1Mo MPUBEICHHIO [KOOPIUHATOP onpeensieMon najee eXeroiHo
r1omaaok Llentpos MUHIPOCBENIECHUS
"Touka pocta" B Poccun nnu
COOTBETCTBUE C denepaabHbIM
METOANYECKUMU 0I1epaToOpOM
[pEKOMEHAAINAMHU
MUHIPOCBELIEHUS
Poccun

6. Hauano paboTbl PernonanpHBIN NudopmarmonHoe |1 ceHTsa0ps X roga
LleutpoB "Touka KOOPAUHATOP ocsenienue B CMU
pocra"

7. ExexBapTambHbII PernonanbpHbIN OTyeT 1 okTs16ps X roxa,
MOHHTOPUHT KOOPJIUHATOP DdenepanbHOMY nasee -
BBIMIOJTHEHUS orepaTopy o €KEKBapTaJIbHO B
[10Ka3aTeJIe CO31aHus UTOTaM T€UEHHUE 2-X JIeT
U GYHKIIMOHUPOBAHUS MOHHUTOPUHTA
eHTpoB "Touka
pocra"

<2> X - roj noyiyuyeHus Cyocuanu.

Ipunooxcenue N 2

K Memoouueckum pekomenoayusm

MUHUMAJBHBIE UHIUKATOPHI U ITIOKA3ATEJIN
PEAJIN3ALIMUA MEPOITPUATUH 11O CO3JAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTH
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN U TEXHOJOTNMYECKOU
HATIPABJIEHHOCTEH "TOUYUKA POCTA"



OCBaMBAIOIIMX J[BA U
0osee yueOHbIX
npeaMeTa U3 Yucia
MPEIMETHBIX 0o0acTel
"EcTecTBEHHO-HAy4YHbIE
peaMeTsl”,
"EcTecTBeHHbIE HayKn'",
"Matemartuka u
uHpopmaTuka',
"OO61ecTBO3HAHUE U
©€CTECTBO3HAHHUE",
"Texnonorus" u (Uian)
KypChl BHEYPOUHOI

e TeTbHOCTH
0OIIEUHTEIIEKTYaIbHON
HATPABICHHOCTH C
MCTIOJIb30BaHUEM
CpEeACTB OOYUCHHS 1
Bocniutanus Llentpa
"Touka pocra" <3>

HanmenoBanue MunumansHOE MunumansHOE Meroauka pacuera
WHIUKAaTOpa 3HAQUYE€HUE B TOJ i1 | 3HAYEHHUE B rOJ JUIs MUHHUMAJIBHOTO
(moxazarens) 00111€00pa30BaTENbHBIX| MaJOKOMIUIEKTHBIX |[TOKA3aTess B 1[EJIOM I10

opraHmzaiuii, He  |001eo0pa3oBaTeIbHbBIX| CYOBEKTY Poccuiickoii
SIBIITFOLLINX CST Opra”u3aun ®denepannu, B roj
MaJIOKOMIUIEKTHBIMHU
UnciIeHHOCTh 300 100 CyMMa 3HaYCHUI
00y4JaroImuxcs (B rox otkpbITHs - 150)|(B rox otkpbiTus - 50) |moka3aTesist Mo Bcem
00111600 pa30BaATEIHLHOM 00111600pa30BaTEeIIHbHBIM
OpraHu3aluy, opraHu3anusM, Ha 6aze

KOTOPBIX CO3JIAI0TCS
1eHTphl "Touka pocrta"

TEXHUYECKOU U
€CTECTBEHHO-HAYYHOMI
HAIPaBJICHHOCTH C
MCITOJIb30BAaHNEM
CpesCTB O0yueHus U
Bocniutanus LleHtpa
"Touka pocra" <4>
(4enmoBeK)

(uenoBek)

UucneHHOCTh 60 30 CymMma 3Ha4eHUH
00y4JaroImuxcs (B rox otkpbITHs - 30) |(B roa oTKpbITHs - 15) |[moKka3aTesist Mo Bcem
0011e00pa3zoBaTeIbHOM 00111600pa30BaTEIbHBIM
OpraHu3aIuiy, OpraHu3anusmM, Ha 0aze
0CBAaMBAIOIINX KOTOPBIX CO3/Ial0TCS
TTOIIOJIHUTEIIbHBIE neHTphl "Touka pocrta"
0011e00pa3oBaTebHbIC

[IPOTrpaMMBbl

100

JloJa megaroruyeckux

100

100




PaOOTHUKOB LIEHTpa
"Touka pocra",
[poLIeIIINX 00yueHne
10 IporpaMMaM U3
peecTpa mporpamMm
[TOBBIILICHUS
KBaJIM(DUKALIH
(benepanbHOrO
orepatopa <5> (%)

<3> Hcnonb30BaHUE CPeACTB 000py10BaHUs, 00yUEHHsI U BOCIUTAHUS BO3MOXKHO Ha BCEX YPOBHSX
oO1rero o0pa3oBaHus U 1€JIECO00PA3HO IS pealn3alud YPOUHOH U BHEYPOUHOU JAEATEILHOCTH 1O
IporpaMMaM €CTECTBEHHO-Hay4YHOW M TEXHOJIOTMYECKOI HarpasieHHOCTe. Pacuer mokasarens
OpelycMaTpuBacT  CyMMHPOBAHME  YUCICHHOCTHM  oOydaromuxcs — oOuieo0pa3oBaTesbHOM
OpraHu3aluy, KaXIbld U3 KOTOPHIX 33J€HCTBOBAaH B OCBOCHUU HE MEHEE JIByX IPEIMETOB, KYPCOB,
JUCHUIUIMH (MOJyJiel) €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HaIpaBJIEHHOCTEH B paMKax
peanu3ai OCHOBHBIX 00Ie00pa30BaTeIbHBIX MPOrpaMM. YUUTHIBAIOTCS yueOHbIE NPEAMEThI U3
yyciia TIpeAMETHbIX obOnacteil "Martematnka u  uHpopmaruka', "OOmiecTBO3HaHME U
ectecTBo3Hanue", "TexHonorus", "EcrecTBeHHO-HayuHble NpeaMeTsl’, "EcTecTBeHHblE Hayku'" u
(un) Kypchl BHEYPOUYHOM JAESTENBHOCTH, PEATU3yeMbIE C HCIIOJIB30BAHMEM CPEACTB OOY4eHHUS U
Bociutanus LlentpoB "Touka pocrta". B cimyuae, ecnu B 001meoOpa3oBaTesIbHONH OpraHU3aIiy,
oO11asi YUCIEHHOCTh 00YYaOIIMXCsl MEHbIIE YKa3aHHOTO 3HAUEHMsI, 3HaUCHHE MoKa3aTens JOKHO
coctaBiATh He MeHee 80% oT o01el YNCIIEHHOCTH 00yUYatOMIUXCS.

<4> B cnyuae, eciin B 0o011e00pa3oBaTeIbHON OpraHU3aiuy, o0Ias YHCICHHOCTh O0YUYarOIIMXCs
MEHbIIIE 3HAUeHUs, YKAa3aHHOTO0 B TOKa3arene |, 3HaueHWe MoKa3aTeldsl JOJKHO COCTAaBIISATH HE
MeHee 20% or o0mell  YHUCIEHHOCTH 00yJaromuxcs. Hnst MaJIOKOMIUIEKTHBIX
00111€00pa30BaTENbHBIX OpraHU3alMid JOIMYCKaeTcs OTCYTCTBHE JIMIIEH3MM Ha JOMOJHHUTEIbHOE
o0pa3oBaHHUE U pealin3yeMbIX POrpamMM JIOIOJHUTEILHOTO 00pa30BaHMUS.

<5> B cootBercTBUM ¢ NYHKTOM 2 4yactu 5 ctatbu 47 DeaepanpHoro 3akona ot 29.12.2012 N
273-®3 "OO6 oOpazoBanmm B Poccumiickoit @Deneparuu"  MOBBIIEHHE  KBAJTU(DUKAINH
MeIaroruueckux pabOTHUKOB OCYLIECTBISICTCS HE PEkKe OJHOro pa3a B Tpu roja. [loBbllieHue
KBaJIn(UKaIMK Menaroruyeckoro padorHuka neHTtpa "Touka pocta" 3acuuThIBa€TCS NMPU HAIWYUU
JeHcTBYOEro (C AaThl MPOXOXIEHUs MPOLUI0 He Oosee 3 JeT) yAOCTOBEPEHUS O IOBBILICHUU
KBaJIM(UKAIIMM [0 MpOrpaMMaM, COOTBETCTBYIOIIMM HampasiieHHOCTsIM Llentpa "Touka pocta',
WIA TPOXOXKICHUHM OOy4deHMs IO Iporpammam (QeaepajibHOro omepatopa. Takke y4dUThIBaeTCs
HaJWyue y TMeJaroruyeckux pabOTHUKOB YIOCTOBEPEHUI O MOBBILIEHUHM KBaJU(pUKALWU IO
nporpammam  u3  ®DexepanbHoro peectpa 00pa3oBaTeNbHBIX POrpamMM  JIOTOJHUTEIHHOTO
po¢eCcCUOHATBLHOTO 00pa30BaHMUs.

Ipunooxcenue N 3

K Memoouueckum pekomenoayusim

HEPEYEHb OBHIEOBPA3OBATEJIBHbBIX
OPI'AHU3BAILINU, HA BA3E KOTOPBIX IINTAHUPYETCHA
CO3JAHUE U ®PYHKIIUOHUPOBAHUE HEHTPOB
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OBPA30OBAHUS ECTECTBEHHO-HAYYHOM "
TEXHOJOTNMYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B _ T'OAY B PAMKAX ®EJEPAJBHOIO
IPOEKTA "COBPEMEHHAS IIIKOJIA"
HALIMOHAJBHOI'O ITPOEKTA "OFPASOBAHUE" B

POCCUMCKOH ®EJEPAIIUN)

(HAUMEHOBAHUWE CYBBEKTA

HaumeHnoBaHue
MYHUILIMTIAJIEHOTO
oOpazoBaHus

/11

Hanmenosanue

00111600 pa30BaATEIHLHON

OpraHusaiuu, Ha 0ase
KOTOPOH MIaHUpYyeTCs
co3nanue Llentpa
"Touka pocrta"

FOpunuueckuii anpec
00111600pa30BaTEIHLHON
opraHuzaiuu (1o

yCTaBy)

YUCIeHHOCTD
00 yJaronmxcsy|

ManokoMIIeKTHas
(ma/HeT, KOMMYECTBO
KJIACCOB-KOMIIJIEKTOB)

Ipunoowcenue N 4

K Memoouueckum pekomenoayusam

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30BAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJOI'MYECKOU
HATIPABJIEHHOCTEH "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPTAHM3ALINN>

1. O0me MoJI0KEeHUA

1.1. Ileatp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOW HampaBieHHOCTeH "Touka
pocta" Ha 0a3e <HauMeHOBaHHUE 00Ie00pa3oBaTENbHON Opranuzanum> (nauee - LleHTp) coszmaH c
IEeNBI0 Pa3BUTUSL Y OOYYaIONIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTHYecKOH, MH(OpMalmOHHON
I'pPaMOTHOCTH, (DOPMUPOBAHMSI KPUTHUYECKOIO U KpPEAaTHMBHOI'O MBIIICHUS, COBEPLICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAY4YHON U TEXHOJOTMYECKOW HAIPABICHHOCTEN.

1.2. lleHTp HE SBIAETCS HOPUAWYECKUM JIUIIOM U ACHUCTBYET Uil TIOCTHXKEHHUSI YCTABHBIX LIEJICH
<HaMMEHOBaHUE 0011e00pa30BaTENILHON OpraHu3auu> (Jajuee - YUpexkIeHHe), a TaKKe B LEsIX
BBIMOJIHEHUS 3aJa4 M JOCTM)KEHMS TIOKa3aTesled M pe3yslbTaTOB HAIMOHAJIBHOTO IPOEKTa

"O6pa3oBanue".

1.3. B cBoeit nesrenvHocTH LleHTp pykoBoacTByercss DenepaibHbM 3akoHOM Poccuiickoit




@enepanun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit @enepanun", ,
JpYrUMU HOpPMAaTHMBHBIMH JOKyMeHTaMu MuHHcTepcTBa mpocBemenus Poccuiickoit @enepanum,
MHBIMU HOPMATMBHBIMM IIPaBOBBIMM akTamu Poccuiickont @exepauuu, NporpaMMOM pa3BUTHS
<HauMEHOBaHHE 00I1e00pa30BaTEIbHOW OpraHu3aluu™>, IUIaHaMU paboThl, YTBEPKACHHBIMU
ydpeaureneM 1 HacToAmuM [lonoxenueM.

1.4. LlenTp B CBOEH NEATEIBHOCTH MOAUUHACTCS PYKOBOJUTEIIO YUPEXKICHUS (IUPEKTOPY).

2. Hesan, 3axaun, pyHkuuu aesarejbHocTu LlenTpa

2.1. OcHOBHOH 1enbI0 nesITeNbHOCTH lleHTpa SABISIETCS COBEPIICHCTBOBAHHWE YCIOBHM TS
TOBBIIIICHUS] KauecTBa OO0pa30BaHUsA, PACIIUPEHHS BO3MOXKHOCTEH OOy4JarolmUXcsi B OCBOCHHUH
yUeOHBIX TMPEAMETOB ECTECCTBEHHO-HAYYHOW W TEXHOJOTMYECKOW HAmpaBICHHOCTEH, MporpamMmm
JIOTIOTHUTEIHLHOTO 00pa30BaHMUs €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HANpPaBIEHHOCTEH, a TaKKe
JUISL TIPAKTHYECKOW OTpabOTKHM ydeOHOTO MaTepuaia mo yueOHbIM npeamMeraM "dusuka", "Xumus",
"Buonorus".

2.2. 3amavamu llentpa sBasroTCS:

2.2.1. peanuzamys OCHOBHBIX 00II€00pa30BaTEIbHBIX MpOrpaMM IO YYEOHBIM IpeaMeETaM
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON HAIIPABICHHOCTEH, B TOM YHCIIE B PaMKaX BHEYPOUHOU
NEeSTEIbHOCTH 00yJaroIuxcs;

2.2.2. pa3pa60TKa U pcajiM3aliuad PpPasHOYPOBHCBLIX HTOIMOJHUTCIBHBIX 06me06pa30BaTeHBHBIX
nporpamMmm eCTeCTBeHHO-HaquOﬁ A TEXHHUYISCKOM HaHpaBHeHHOCTCfI, a TaKXKXC HMHBIX IIporpamMm, B
TOM YHCJIC B KaHI/IKyJ'ISIpHBII\/'I Nnepuona;

2.2.3. BoBiieueHHE 00yUaIOMIUXCS U TIeIarOTMYECKUX paOOTHUKOB B IPOCKTHYIO JIESATEIILHOCTD;

2.2.4. opraHuzaius BHEY4eOHOM [EATENbHOCTH B KaHUKYJISPHBIM TMepuon, paspaboTka H
peanu3anusi COOTBETCTBYIOIIMX 00pa3oBaTENbHBIX MpOrpamMM, B TOM 4HCIe s Jarepei,
OpraHU30BaHHBIX 00Pa30BaTEIbHBIMU OPTaHU3ALMSIMH B KAHUKYJISIPHBIN MEPUOT;

2.2.5. mnoBbllIIeHHE TNPOQPECCHOHATBHOIO MAacTepCTBA IeJaroruuyeckux pabdotHukoB LleHTpa,
peanu3yrolmX OCHOBHBIE U TOTIOJIHUTEIbHBIE 00111e00pa3oBaTeNbHbIE TPOrPAMMBI.

2.3. lleHTp n1g TOCTUKEHUS LIEJIA U BBIMIOJHEHUS 3a/1a4 BIIPaBe B3aMMOJICHICTBOBATh C:
- pa3IMYHBIMHU 00pa30BaTEILHBIMU OPraHU3ANMIMHU B (HOPME CETEBOTO B3aMMOICHCTBHSI;
- ¢ UHBIMU 00pa30BaTEIBHBIMHI OPTraHU3ANMUSIMHE, Ha 0a3¢ KOTOPHIX CO37aHbl IeHTphI "Touka pocta';

- ¢ (enepasbHBIM  ONEPATOPOM, OCYLIECTBISIIOIIMM (QYHKIMM 1O HHPOPMALUOHHOMY,
METOJUYECKOMY M OPTaHNU3aLIMOHHO-TEXHUYECKOMY COMPOBOKICHUIO MEPOIIPUATHH IO CO3/IaHUIO U
¢byHKMOHMpOBaHMIO 1eHTpoB '"Touka pocra’, B TOM 4YHCIE€ 1O BOMNpPOCAM IOBBIIIEHUS
KBaJIM(PUKALIUU TeJarOrHYeCKUX pabOTHUKOB;

- 00yYaromUMUC U POIAUTEISIMH (3aKOHHBIMHU TIPEJICTABUTEISIMH) OOYJaIOLINXCs, B TOM YHUCIIE C
IPUMEHEHHEM UCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT M.

3. lHopsinox ynpasJiienusi llenrpom "Touka pocra'

3.1. PyKOBOI[I/ITCJ'IL quemﬂeHI/m W30aeT JIOKaJbHBIN HOpMaTHBHBIﬁ aKT O Ha3Ha4YCHHHU
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pykoBoautens Llentpa (kyparopa, OTBETCTBEHHOTO 3a ()YHKIIHOHUPOBAHUE M PA3BUTHE), a TAKKE O
cosznanuu Llentpa n yrBepxkaennn llonoxxenue o nestensHocty Llentpa.

3.2. PykoBomurenem lleHTpa MoOkeT OBITh Ha3HAYCH COTPYAHHUK YUPSKICHHS W3 4YHUCIA
PYKOBOSIINX U MEJarOrH4eCKiX pabOTHUKOB.

3.3. PykoBoautens Llentpa o0si3aH:
3.3.1. OCYIIECTBIIATH ONEPATUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. mpencraBiATh UHTEpeCH! LleHTpa MO JOBEpPEHHOCTH B MYHMIMIIAIBHBIX, IOCYJapCTBEHHBIX
OpraHax peruoHa, OpraHu3alysIX A peaau3annu nenen u 3agad Lentpa;

3.3.3. otunuthiBaThCs niepen PykoBoauteneM YupexaeHus o pedynpratax padotsl LleHTpa;

3.3.4. BBHINOJNHATH WHBIE OO0S3aHHOCTH, NPEAYCMOTPEHHBIE 3aKOHOJATEIBLCTBOM, YCTaBOM
YupexaeHus, 10TKHOCTHON UHCTPYKIMEH U HacToAmuM [lonoxkennem.

3.4. PykoBonurens Llentpa Bnpase:

3.4.1. ocymecTBIsATh pacCcTaHOBKY KajpoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
IPUKa30M PYKOBOJUTENS YUPEKICHHUS;

3.4.2. 0 cOracoBaHMIO C PYKOBOJUTENIEM YUpeXKI€HUs] OPraHU30BbIBATh YUeOHO-BOCIIUTATEIbHBIN
npouecc B LleHTpe B COOTBETCTBUH € LENAMHM U 3ana4amMu LIeHTpa 1 oCyIecTBIsITh KOHTPOJIb 3a €TI0
peanu3anuen;

3.4.3. oOCymecTBISTh MOJITOTOBKY OOYYalONIMXCS K YYacCTHIO B KOHKypcaX, OJMMITHANAX,
KOH(EPEHIMAX U MHBIX MEPONIPUATHUSX 110 MPOHITI0 HaNpaBJIeHHi AesTenbHocTh LleHTpa;

34.4. mo cCOINIaCOBaHUIO C PYKOBOAMTEIEM YUpPEKACHHS OCYLIECTBISATH OPraHU3alUI0 H
MIPOBEJIEHNE MEPONPUATUI 1O PODUITIO HaNpaBleHul aedarenbHocTu LlenTpa;

3.4.5. ocymecTBIATh MHBIE MpaBa, OTHOCAIIMECS K JesiTeNbHOCTH LleHTpa u He mpoTuBOpevaline
LelasiM M BUJAAM JIEATEIbHOCTH OOpa30BaTEIbHONW OpraHU3allMd, a TaKKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.

Ipunoosicenue N 5

Kk Memoouueckum pexomeHoayuam

PEKOMEHJIAIIMU 11O UCIIOJIB30BAHHUIO
CTAHJAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
IEHTPA "TOYKA POCTA" IIPU PEAJIU3AIINN
IMMPOT'PAMM ECTECTBEHHO-HAYYHON U
TEXHOJOTNYECKOUW HAITIPABJIEHHOCTEN

[lepeuenp cTaHgapTHOrO KOMIUIEKTa oOopynoBaHMs sl ocHamieHus LlentpoB "Touka pocta"
c(OPMHUPOBAH C YYETOM pPsiJa MPUHIIUIIOB, B TOM YHCIIE:

[TpuHIMI TpeeMCTBEHHOCTH cucTeM 00opymoBanus. O0OpyIOBaHUE /ISl POBEICHUS YICHUICCKUX
MPAKTUYECKUX padOT SABISETCS OOUMM JUIsi YPOBHEW OCHOBHOT'O OOIIEro M CPEJHEro OOIIero



oOpa3oBanus. B cucreme HarisaIHbBIX CpeJACTB OOy4eHHS M JEMOHCTPAILMOHHOTO 000pYyIOBaHHUS
UMEIOTCSl 0a30BbI€ JIEMEHTHI, OOIIHME TSI OCHOBHOTO OOIIEro W CPeIHEro o0Imero oOopa3oBaHUSI.
udposas nabopatopus u 00OpyqOBaHHE OOIIEr0 HA3HAYEHUS IMO3BOJSIIOT 0OOECIeuuBaTh
JeSATEeIbHOCTh O0yJaroIuXcsd Kak B OCHOBHOW, TaK M B CTaplleil IIKOJE, a B COBOKYIHOCTH C
nUGPOBBIMU JTa0OpaTOpPUAMHU MO (pU3HMKe, OMOJOTHM M XUMHM - MPAKTHUECKYIO AESITEIbHOCTH B
paMKax U3y4eHHs €CTeCTBEHHO-Hay4HbIX npeaMeToB B 10 - 11 kiaccax Ha yriryOJI€HHOM YpOBHE.

[MpyHIMO coueTaHWsl KIACCHYECKUX M COBPEMEHHBIX CPEICTB M3MEPEHHH U  CIOCO00B
HKCIEPUMEHTAIBPHOTO HCCIICOBaHUs SIBICHUH. B coctaB 00OpymoBaHUS BXOIAT KIACCHYECKHE
CpeACTBa HM3MEpEHUs (HampuMep: IHHAMOMETPBI, CTPEJIOYHBIC aMIIEPMETP U BOJBTMETP) U
nudpoBsie MPUOOPHI (HarmpuMep: HUPpPOBBIE BECHl, CeKyHIOMEp) U maTduku. CoOIoeHne 3Toro
NPUHIMIA UMEET 0c000e 3HaYCHHUE UL YPOBHS OCHOBHOTO 0O0IIEro 00pa3oBaHus, MOCKOJIBKY 3/€Ch
MPOUCXOIUT 3HAKOMCTBO CO CIIOCOOAMH H3MepeHHs] (U3MYECKHX BEIUYMH, (HOpMUpYeTCs
NOHUMAaHUE MPUHIMIIOB JCWUCTBHS aHAJIOTOBBIX H3MEPHTENIBHBIX NPUOOPOB U 00ECHeyMBACTCS
nepexo]l K UCIOIb30BaHUIO HHCTPYMEHTOB LU POBOI 1a00paTOpHH.

[IpuHIIMT NpUOpUTETa YUEHHUYECKOTO AKCIEPUMEHTA JJISl Peau3alii CUCTEMHO-IEATEIIbHOCTHOTO
noaxoja. Peamusanus CUCTEMHO-ACSITETHHOCTHOTO MOAXO0/a B OOYYCHHH €CTECTBEHHO-HAYYHBIM
npeaMeTaM OasWpyeTcss B TMEpPBYIO oOuepeIb Ha BOBJICYCHHH OOYYAIONIUXCS B TMPAKTHYCCKYIO
JCSATCIBHOCTD I1O HpOBGIIGHI/IIO H&6JHOIICHI/II>1 U OIIBITOB. HOBTOMy 3HAYUTCIIbHAS 4aCTb Ha6JIIOZICHI/II71
U OIBITOB, KOTOPbIE B TPAAUIIMOHHON METOJAUKE Mpemsiarajuch KakK JI€MOHCTPAI[MOHHBIE,
TIEPEHECEHBI B pa3psiji yueHU4ecknx pador. CiaemayeT OTMETHTh, YTO B HACTOSIIEE BPEMS H3yUCHHE
$bu3uKH, XUMHUM W OHWOJIOTMM B OCHOBHOW IIKOJ€ W Ha 0a30BOM YPOBHE CTapIIeH IIKOJIBI
OPUEHTUPYETCS HA OCBOECHHUE €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KOTOPOE HJIET 4Yepe3 pa3BUTHUE
CIIOCOOHOCTEH yyaluxcsi aHaJINM3uPOBaTh PaA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0 MH(POPMAIUIO U
HCIIOJIB30BATh nonyquHme 3HAHUA IJIs1 O6T)$ICHGHI/I$I HBJ'[GHI/Iﬁ nu HpOHeCCOB Oprxcanmero MI/Ipa;
MOHUMATh OCOOEHHOCTH HCIOJb30BAHUS METOJOB €CTECTBO3HAHUS MJSl TOMYYEHHS HAy4HBIX
JaHHBIX, HpO?IBJ'IS[TI) CaAMOCTOSTCIBHOCTD Cy)KI[CHHfI 1 IIOHUMATH pOJ'II) HaYKI/I U TEXHOJOTHUYCCKUX
WHHOBAIIM B pa3BUTHUU OOIIECTBA; OCO3HABaTh BAXKHOCTh HAaYUHBIX HCCIIEIOBAHHN U UX CBS3b C
HalllUM MaTEepUAJIbHBIM OKPY)KCHHEM M COCTOSHHMEM OKpyKawliel cpeapl. OpueHTanus Ha
€CTECTBEHHO-HAYUHYIO0 TPAMOTHOCTh IMPEIOJIaraeT aKUEHT Ha METOAOJOTHI0 HayKd U HANPAMYIO
CBs3aHO KakK C 06IIII/IM qUuCJIOM y‘IeHI/I"IeCKI/IX OIIBITOB B KprﬁX CCTCCTBCHHBIX Hay1<, TaK H"
HAIMpPaBJICHHOCThIO HX Ha (POPMHUPOBAHUE CAMOCTOSTEIBHOCTH JEHCTBUI TpU TPOBEACHHUH
HaOJI0/ICHU A, U3MEPEHUI U UCCIIEIOBaHUH.

Hcrnonp3oBaHue CpeACTB HATVIAAHOCTA M y4eOHOro OOOpYyJOBaHUS B YYEeOHOM MpoIecce
HaNpaBJICHO Ha BBINOJHEHUS clexylomux (yHKIuA: obecreuynBaloT Oojiee TMOJHYI0O U TOYHYIO
nHpopManuo 00 M3y4aeMoM SIBIICHUHM WJIH OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT TMOBBIIICHUIO
KayecTBa OOYYEHHsS; MOMOTal0T B MAaKCHMaJbHOH Mepe pa3BHTh I103HABATEIbHBIC WHTEPECHI
y4alluXcs; MOBBIIMIAIOT YPOBEHb HATJISIIHOCTH M JOCTYITHOCTH OOYYCHHS; YBEIUYHUBAIOT O0BEM
CaMOCTOSTENILHOW PabOThI yyalluxcs Ha YPOKE U BHEYPOUHOU JESITEILHOCTH; CO3/AAI0T YCIOBUS AJIS
OpTraHu3alluy MPAKTHKO-OPUEHTHPOBAHHOM MPOEKTHON M UCCIIEAOBATEILCKON JACSITEIbHOCTH; JAIOT
BO3MOXHOCTH JOCTYITHEE U TIIyO)Ke pPacKpbITh COAEpkKaHHWE Y4eOHOrO MarepHasa, CIIOCOOCTBYIOT
(OPMHUPOBAHHUIO Y YUAIIUXCS MOJIOKUTEITHHBIX MOTUBOB O0Y4CHHUSI.

Baxmueiimeld uvacthto ocHamienus Llentpa "Touka pocta" ssiusercs uudpoBas nabopaTopwus,
NepeyYeHb JaTYUKOB KOTOPOH MO3BOJISET MCIIOJIB30BaTh 3Ty JAOOPATOPUIO IPU U3YyYEHUH (DU3HKH,
XMMUU 1 OMooruu. BBenenue B MIKOJIBHBIN SKCIIEPUMEHT HU(PPOBBIX JTATYUKOB JIJISI PETUCTPALIUH
pa3MYHBIX BEJIMYMH M BO3MOXKHOCTU HCIOJb30BATh KOMIbBIOTEP (CMapT()OH WIM IUIAHILET) IS
pacueToB U OGOpPMIICHUS PE3yJIbTaTOB OIBITOB, MO3BOJSET MEPEHTH HA HOBBIM KauyeCTBEHHBIH
YPOBEHb MPOBEJCHUS HU3MEPEHUIl, YNPOCTHB IMPOLECC HM3MEPEHMH M TOBBICUB HX TOYHOCTb.



[osiBnenne 1M(GPOBBIX TEXHOJOTHH B JAOOPATOPHBIX pabOTax MOBBIIMIAET UX AKTYaJbHOCTh WU
MIPUBJIEKATEIIBHOCTh B CO3HAHUM COBPEMEHHOI'O IIKOJIBHHMKA, YCHJIMBAET HAIVIJHOCTh KaK B XOJ¢€
OIBITOB, TaK M HpU 00pabOTKe pPEe3ylbTAaTOB C MCIOJIB30BAHMEM IPOrpaMMHBIX cpeactB. s
9KCHEPUMEHTOB 110 OMOJIOTMM U XMMHUHU 3TO SABISETCS 3HAYUMBIM IIE€PEXOJOM OT KaueCTBEHHBIX
HAOJIOZICHUH U OTBITOB K KOJMYECTBEHHBIM SKCIIEPUMEHTAM.

HcnonszoBanue 1uQpoBoil TaOOpaTOPUM CYIIECTBEHHO H3MEHSET MOAXOABl K TPOBEACHHUIO H
JEMOHCTPAIIMOHHBIX, U YIEHUYECKUX OMBITOB:

HcnonpzoBanne MUGPOBBIX JAaTYMKOB B KAYECTBE HW3MEPHUTEIBHBIX WHCTPYMEHTOB H3MEHSET
MO/IXO/IbI K MPOBEICHUIO MPSAMBIX U3MEPEHUN (PU3HMUECKUX BEIUYHH.

TpaguIMOHHO B KayecTBE CPEICTB HM3MEPEHHs HCIIOJIB30BAINCH MPOCTEUIINE WHCTPYMEHTHI
(ppIUakHbple BEChl W PAa3HOBECH, MEH3YPKa, IUHAMOMETD, TEPMOMETP) U CTPEJIOYHBIC MPUOOPHI
(ammiepMeTp u BOJBTMETD).

Hcnonb3oBanue mU(POBBIX TAaTYMKOB MO3BOJISIET HA COBEPIICHHO JIPYTOM KauyeCTBEHHOM YpPOBHE
MIPOU3BOAUTL W3MEPEHUS BPEMEHHU, pACCTOSHUSA, HMMETb BO3MOXKHOCTb PETUCTPUPOBATH U
HAOII0AaTh N3MEHEHNE BO BPEMEHH TaKUX BEJIMYMH KaK TEMIIEpaTypa, dJCKTPUIECKOE HAIPsKEHHE,
cuja TOKa U T.1.

OTH BO3MOXXHOCTH MMO3BOJIAIOT, HAIpUMEDP, Ha YPOKaxX (I)I/ISI/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTH
MI'HOBCHHYIO CKOPOCTH T€JIa, ABMIKYHICTOCSA HEPABHOMCPHO, Ha6J'II-OI[aTB B AWHAMHUKE IPOLECC
BHCKTpOMaFHHTHOﬁ WHAYKIIUHA, BOSHUKHOBCHUC U U3MCHCHUC MHAYKIMOHHOI'O TOKA, UCCICAOBATH
HU3MCEHCHUEC TEMIICPATYPhI C TCUCHUEM BPEMEHU B IMTPOLECCEC YCTAHOBJIICHUA TCIIJIOBOI'O PaBHOBECUA U

T.1.

Ha YpoKax OMOJIOTUH IIOSABISACTCS BO3MOXKHOCTH MOJIYYHUTH KOJHUYCCTBCHHBIC OAaHHBIC [IPpU
MPOBCACHUHN OIIBITOB, HAIPUMCEP: IIPU OIPCACICHUN q)aKTOpOB, BJIMAIONIUX Ha CKOPOCTH IIpoHecca
(bOTOCI/IHTCBa, npu M3Yy4YCHUU [ObIXaHUA KOpHefI U JIMCTBCB, IIpHU HUCCICIOBAHUU yCJ'IOBI/Iﬁ
npopacTaHus CEMSH U T.I.

Ha ypokax XMMUU Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAAT MpaKTHUUECKHUe paboThl MO M3YUYEHUIO
MpolLecca MEeKTPoIN3a, UCCIEI0BaHNE IK30TEPMUUECKUX U IHAOTEPMHUUYECKUX PEAKIIHMA, TETIIOBOTO
a¢pdexra Toperuss TormBa W T.A. C HCIONB30BAHWEM TPATUIIMOHHBIX "aHATOTOBBIX" CPEICTB
MOoJOOHBIE H3MEpPEHUS BBINOJIHUTH HEBO3MOXHO. OJHaKo, NpU TMepexoae Ha UHU(POBYIO
7abopaTopu0 B TEMAaTHYECKOM IUIAHMPOBAHUHM HEOOXOJMMO MPEIyCMOTPETh JIOTIOTHUTEIHLHOE
BpeMmsl Uit oOydeHHusl paboTe C JaT4hKamH, BKJIOYas COOPKY SKCIEPUMEHTAIbHON YCTAaHOBKH C
JaTYMKaMM, CHATHE MMOKAa3aHUU C HKpaHa KOMIIbIOTEpA, ONPEIETICHUE OTPEIIHOCTENH U3MEPEHHI.

st paboThl ¢ NU(GPOBBIMU JATYMKAMH HCIIOJIB3YETCS CIEIHaIbHOEe MPOrpaMMHOE oOecredeHue,
YCTAHOBJICHHOE Ha KOMIIbIOTep. s KOMMYHHMKAlMu UU(POBBIX JaTYUKOB, 3allUCU U XPaHEHUS
nH(pOpMaIHH, MOTYYEHHOH ¢ X MOMOIIbI0, IIM(POBas 1a00PATOPHS UCTIONB3YETCS B KOMILUICKTE C
HOYTOYKOM C HEOOXOJMMBIM YCTaHOBJICHHBIM IIPOIPAMMHBIM 00€CTIEUEHUEM.

Hcnonb30BaHue KOMMBIOTEPHOH (DOPMBI pErucTpalyuy IOJYYSHHBIX 3HAUYCHHH M TMOCTPOCHHS
rpauKkoB M3MEHSAET MOAXOAbl K O(GOpPMIEHHIO J1a0OpaTOPHBIX UM TMPaKTHYECKUX padoT
o0yJaromumMucs.

JlaHHbIe, [TOJy4EHHbIE IIPU TOMOIIX LHU(POBBIX JaTUUKOB, BHOCATCS B 3JIEKTPOHHBIE TaOJIULbI, YTO
MO3BOJISIET CTPOUTH TpaUKU 3aBUCHUMOCTEH MCCIIEIyeMBbIX BEJIMYMH Ha 3KpaHe KommbioTepa. Ha
OCHOBAHMU ITHX I'paUKOB J€JaTh BBIBOJbI O XapaKTepe 3aBUCUMOCTU BEJIMYMH OT BPEMEHHU WU
Apyrux mapamerpoB. Ha  yrayOnenHoM  ypoBHe — 1ienecooOpa3sHO  00ydaTh  IPOBOJIUTH



AlIMPOKCUMAIIUIO BLI6paHHLIX TOYEK UTOTOBOM rpa(bnqecxoﬁ 3aBUCHUMOCTBIO.

OTH HOBbIE BO3MOXKHOCTH TIO3BOJISIIOT aBTOMATH3HPOBATH PYTHHHBIE IPOLEIYPHI 3arOHEHUS
TaOJIML, BBINOJIHEHHWE OJIHOTHUIIHBIX pacueToB, moctpoenust rpaduxon. Ludposas doroxamepa
no3BoJsieT cdoTrorpadupoBaTh COOPAaHHYIO SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M IPUKPEIHUTh
¢dotorpaduio B 3MeKTpoHHBIH OT4eT. Takum 00pa3oM, OCYHIECTBISETCA MEPEeXo]l K 0(GOpPMICHUIO
AJIEKTPOHHOT'O OTYETA O MPOACTAHHOM YKCIIEPUMEHTE, IPOCKTHOM MIIM UCCIIEOBATEIBCKON padoTe.

B03MOXHOCTB UCTIOIB30BaHUS BUICOHAOIOICHHUS 32 MMPOIIECCOM BBITOJIHEHUS MTPAKTHYSCKHX PabOT
00y4JarOIMMUCS U3MEHSIET TOIX0IbI K OIICHUBAHUIO Pa0OT.

DJEKTPOHHBIA OTYET O TPOJACTAHHOW TPAKTUYECKOH paboTe MOXKET COIMPOBOKAATHCS
npUKperuieHHOH  (oTorpadueil, koropas MO3BOJSET OLEHUBATH MPaBHIBHOCTh COOpAHHOM
SKCIIEPUMEHTAJIBHOM  yCTAaHOBKHM, 0O0J€e IIOJIHO ONpEeAeNsiTh IOJHOTY M  IPaBUIBHOCTb
IIPOJEIIAHHOT O UCCIIEeI0BaHUs, aHAJIN3UPOBATh JIOCTOBEPHOCTh IIPEJICTAaBIEHHBIX
JKCHEPUMEHTAIBHBIX  JaHHbIX. [IpM  OJHOBPEMEHHOM BBIIIOJIHEHWM pa3HbIMH  TI'PYIIIAMHA
o0yJaroImuxcs pasHbIX HCCIIEO0BAaTENbCKUX PadOT Ieecoo0pa3HO MCIOJIb30BaTh BHIE03AIMUCH
BCEro Xxoia paboT. B 3ToM cilyuae oOLEHUBaTbCA MOTYT HE TOJBKO IPEIMETHBIE PE3yIbTATHI,
CBS3aHHBIC C IIPOBEJICHUEM KOHKPETHOI'O DKCIIEPUMEHTA, HO U KOMMYHHUKATUBHBIC U PETYJIATHUBHBIC
NEUCTBUS: IJIaHUpOBaHUE paOOThl, OTCIEKHUBAHME XOAa pabOThl, KOPPEKLUs IIaHa padoThI,
KOMMYHHKAIMs B COBMECTHOW AESTEIbHOCTH, HAMUUE (WIM OTCYTCTBHE) KOH(PIUKTOB U CHOCOOBI
UX PELICHHUS.

Hcnonb3oBanue nupoBbIX J1a00OPaTOPUl CYLIECTBEHHO PACHIMPSET CHEKTP BO3MOXKHBIX OIBITOB U
uccieI0BaHui, 0COOEHHO 3TO KacaeTcsl U3yuyeHus: OMOJIOTUU U XUMUH.

Pacummpenne crnektpa BO3MOXHOCTEH MOXKHO TPOWJUIIOCTPUPOBATh HAa MpHUMEpPE U3YUYEHUS
9JIEKTPOMArHUTHOM MHAYKIMU B Kypce (usuku. [Ipu MCmonp30BaHMM CTPEIOYHOTO amrepMmerpa
TPaJIWLMOHHO HAOMIOJAIOT JIUIIL (AaKT BO3HUKHOBEHHUS WHAYKLIHMOHHOIO TOKa B MPOBOJHUKE H
U3MEHEHHE €r0 HallpaBJIEHUs NPU W3MEHEHUU CKOPOCTH BHECEHHWS MarHWTa WM €ro MOJSPHOCTH.
UcnonpzoBanue nudpoBoro paryumka MO3BOJSET MOMy4uTh ocumwuiorpammy JOJIC uHIyKIUH,
BO3HHUKAIOIIEH B KaTYIIKE, [IPU MIPOJIETE YEPE3 HEE MarHUTa. JTO MO3BOJIAET CPAaBHUBATh 3HAUYEHUS
MakcumaiabHbiXx DJIC mpu mpoJieTe yepe3 KaTyllKy MarHuTa C pa3HbIMU CKOPOCTAMH M C Pa3HOM
MOJIIPHOCTHIO, aHAIM3UPOBATh BUJ MIOJIy4EHHOU 3aBUCUMOCTH, KOHCTPYMPOBaTh
JKCHEPUMEHTAIBHBIE 33]1a4U 11O U3YYEHUIO 3JIEKTPOMAarHUTHOW HHIIYKIUH.

Hudposas nabopartopust MO3BOJISIET OPraHU30BaTh MPOCKTHYID M y4eOHO-HCCIEA0BATEIBCKYIO
ACATCIIBHOCTh IIIKOJBbHUKOB KaK B paMKax ypOKOB, TaK U BO BHeypquoﬁ NCATCIIBHOCTH. HaJ'H/I'-H/IC
pa3HoOOpa3HbIX HUMPOBBIX MAaTYMKOB TAET BO3MOXHOCTH MPOBOJUTH Camble Pa3sHOOOpa3HbIC
WCCIIeZIOBaHUS, OMHUPAsCh HA HMHTEpPEChl OoOydwarommxcs. B kauecTBe mpuMepa MOKHO TPHUBECTH
UCCIICZIOBAaHUSI  OKOJIOTMYECKOM HAIPAaBICHHOCTH IO BBIABICHHIO (DAKTOpOB  3arps3HEHUA
OKPY’KaIOIIECH CPeIbl, U3yUYEHUIO YKOJIOTHUYECKOTO COCTOSHHSI TIOMEIICHUH ITKOJIBI, TIOYBBI, BO3/IyXa
B HACCJIICHHOM HYHKTG nuT.a. I/ICCHGIIOBaTeJILCKI/Ie pa60TBI C HUCIIOJIB30BAHUEM LII/I(prBBIX JAaTYUKOB
nenecoodpa3Ho mpesiarath ydammmcs 10 - 11 kmaccoB B paMkax 00s3aTelbHOM JUIsl HHUX
HpOGKTHOfI ACATCIIBHOCTHU. BbIHOJIHeHI/Ie TaKHUX HpOCKTOB ABJIACTCA OCHOBAHUEM JIsSI OLICHKU HE
TOJIBKO YPOBHSI C(HOPMUPOBAHHOCTH MPEIMETHBIX PE3YJIHTAaTOB, HO UTOTOBOW OIICHKH JTOCTHKCHUS
METaNpeIMETHBIX Ppe3yJabTaTOB OOYyUYeHHs: KOMMYHHMKATHBHBIX (KOTOpPBIE OLICHHBAIOTCA Kak B
mporecce MPOBEACHUS pabOThl, TaK W B MPOIECCE 3alIMThl MPOEKTAa WJIM HCCICAOBAHUSA) U
PEryJIATUBHBIX (KOTOPBIE OLIECHUBAIOTCS B MPOLIECCE BBIIIOJHEHUS IIPOEKTA).

OCHaHIGHI/IC AJI1 U3YUCHUA (1)I/I3I/IKI/I MMpeaACTaBJICHO B BUJC 060py)1013aHI/151 AJidl ACMOHCTPAalluOHHBIX
OIIBITOB U O60py,I[OBaHI/I$I JI na60paToprlx pa60T " YYCHHUYCCKUX OIIBITOB, BKIIFOYAd 06H_IYIO JJIA



€CTECTBEHHO-HAyYHOr0 IMKJIa IM(POBYIO J1abopaTopuio, a Takxke HU(PPOBYIO J1abOpaTopuio MO
(u3uKe (KaK JOMOJHUTENbHBIN 3JIEMEHT ISl YTIyOJI€HHOTO N3y4eHUs (PU3HUKH).

JleMOHCTpallMOHHOE O00OpYJOBaHHE OOECIEYUBAET BO3MOXKHOCTh HaONIOACHUS OOJIBLIIMHCTBA
M3Y4aeMbIX SIBJICHHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IPHU ONTHMAJIbHOM COYETaHUU
AQHAJIOTOBBIX M IU(POBBIX CPEJCTB HAONIONEHHUA, aHATU3a HU3MepuUTenbHOW uHpopmanuu. Tak,
Hanpumep, Uit Kypca (U3MKH OCHOBHOM HIKOJIBI €CTh BO3MOXKHOCTB JIEMOHCTPALIUH KIIACCHYECKUX
JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB: MaJeHue Teld B TpyOke HbroTOHA, 1eMoHCTpanusi AelcTBUS
aTMocdepHoro aBieHus, 3akoHa [lackams, w3MeHeHWs oO0beMa TeJI TPH HArpPeBaHUHU
(oxyakaeHuu), MPUTSDKEHUST MOJEeKyal u T.0. Habop mo 3yeKTpocTaThke AaeT BO3MOXKHOCTh
JEMOHCTpallMM  3JIEKTPU3alMM TeJl, 3aKOHAa COXpaHEHMs 3apsja, JHMHUA HalpsHKEHHOCTH
JNEKTPUYECKOTO TMOJs W T.J. U MOXKET HCIONb30BaThcsl Kak 8§ Kilacce NpU HU3YYCHUU
AJIEKTPOMArHUTHBIX SIBJIEHUM, Tak U B 10 Ki1acce npu U3y4eHUH IEKTPOCTATUKH.

Ilpn mnpoBeneHWM JEMOHCTPAIMOHHBIX OIBITOB JOJDKHBI COONIOAAThCS TpeOOBaHMS K HX
HarjsiaiHOCTH (HCHaSI U IIOHATHAA IIOCTaHOBKA OHBITa), BUIAUMOCTH IJIA BCCX yHallIUXC Kilacca (HpI/I
HAJIMYUM MENKUX JIeTajeldl HCIONB3YeTCs WX YBEIHMYCHHOE M300pakeHHE TP IMTOMOIIH
BeO-KaMepbl), AMOIMOHAIBHOCTH W, TIO BO3MOXHOCTH, 3aHUMATEILHOCTH (IEMOHCTPAIMOHHBIN
OIIBIT JIOJDKEH BBI3BIBAaTh MHTEPEC YUAIUXCS, CO37aBaTh MOTHBALMIO K M3YYCHHUIO IMpEIMETa) H
yOeauTenbHOCTH (TMOKa3bIBaTh TOT 3 (eKT, Ha JEMOHCTPAIHIO KOTOPOTO OH OBUT HANPAaBIICH).

OnHako peanu3anusi JAEATEIBHOCTHOTO TMOIXOAa B OOydeHMH (M3MKE MEPEHOCHT AaKIEeHT C
JEMOHCTPAIIMOHHOTO JKCIEpUMEHTa Ha yueHWdeckuil. Hampumep, mo MexaHHKE HCCIeIOBaHUE
KHHEMATHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMHKH, KOJIeOaTeIbHBIX JBIKCHUI ITEPEHECEHO B
YUYCHUUYECKUI OSKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBanusi. Ilpu wu3ydeHuun
ANIEKTPOJMHAMUKA JITAOOpaTOpHOE OOOPYIOBaHHWE TIO3BOJIIET HCCIIEOBATh HE TOJIBKO 3aKOHBI
MOCTOSIHHOTO TOKa, HO C HCIOJb30BaHHEM KOMIIBIOTEpPHOrO ocuwuiorpada mo3Bojser
MpOoHa0JIOIaTh U UCCIIENOBATh JICKTPUIECKHUE [IEMU TEPEMEHHOTO TOKa, OJIOK JHOJIOB TIO3BOJISIET
WCCJIEeIOBaTh BOJIbTAMIIEPHBIE XapaKTePUCTHKU nuoja. [lpu wu3yueHum omnTuku mpabopaTtopHoe
000pyJIOBaHUE TO3BOJSET HM3YYHTh 3aKOHBI TEOMETPHUYECKOW ONTHKH (IIPEIOMJICHHE CBETa B
MONYIWIUHAPE U TONY4YeHHE M300paKeHUs B JIMH3aX) W MPOHAOIIOATh OCHOBHBIC SIBICHUS
BOJTHOBOM ONTUKH (WMHTEphEpeHIns | TOJsApU3aIusa), HCCIeN0BaTh JAUQPPAKIMIO CBeTa
(mndpakoOHHAs peleTKa).

B coorBercTBMM ¢ mpeaMETHBIMU pe3yibTaTaMu o0ydeHuss (usuke o0opyqoBaHHE I
YYECHHUYECKUX OIBITOB 00ECIEUUBAET MPOBEACHHUE CIEAYIOIUX TUIIOB paboT, CrpyNIUPOBAHHBIX MO
BHJIaM JIEATEIIbHOCTH, HE3aBUCUMO OT UX TEMAaTHYECKOW IPUHAJIEKHOCTHU:

1. TIpoBeneHue MPSIMBIX U3MEPEHHI (QU3NIECKUX BEITHMUUH (M3MEPEHUE MACChl, 00beMa KUIKOCTH,
TEMIEPATYPHl KUJAKOCTU, CHJIbI, CWJIBI TOKA, HANPSHKEHUS) C HCIOJB30BAHHWEM AaHAJIOTOBBIX H
U(POBBIX MPUOOPOB.

2. IIpoBepka 3a1aHHBIX MPEANONIOKEHUH (TIpsAMbIe U3MEpeHUsl (PU3NYECKUX BEIWYMH U CpAaBHEHHE
3aIaHHBIX COOTHOIICHWN Mexay HuMHU). Hampumep: mpoBepka yCIOBUU IUIABaHHS TEN, YCIOBHMA
paBHOBeCHSl pbl4ara © OJIOKOB, 3aKOHOMEPHOCTEH TMOCIEAOBATEIbHOIO ¥ MapauIebHOTO
COEJIMHEHUS POBOJIHUKOB U T.1I.

3. PacueT mo mosiydyeHHBIM pe3yabTaTaM HPSMbIX M3MEPEHHUH 3aBHUCHMOro OT HUX IapameTpa (B
OCHOBHOI! 11K0JIe) U KOocBeHHble u3Mmepenus (B 10 - 11 kmaccax). Hanpumep: yckopenue Tena npu
PaBHOYCKOPEHHOM  JIBUXKEHUH, YCKOPEHHE CBOOOJHOrO MajeHUsi, JKECTKOCTh IPYXKHHBI,
KOX(QHUIMEHT TPEHHUSI CKOJILKEHUS, MEXaHW4IecKasi paboTa U MOIIIHOCTD U T.1.



4. HabmoneHue sIBIEHUII M MOCTAaHOBKA ONBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHApYKEHHUIO
(akTopoB, BIMSIOUIMX Ha MPOTEKaHWE JaHHBIX sBiIeHWH. Hampumep: mnpsiMonuHeitHOe
pacnpocTpaHeHUe CBETa, TUCTIEPCHs CBETA; U3yUEHUE CBOIMCTB M300paKECHHS B IUIOCKOM 3€pKalie U
T.IL.

5. HccnenoBanue 3aBUCUMOCTH OJHON (PU3MUYECKOW BEIWYHMHBI OT APYrOW C MpeCTaBICHUEM
pe3ynbTaToB B BHIE rpaduka M pacdera MCKOMOTO mapameTpa. Hampumep: 3aBHUCHMOCTH ITyTH
PaBHOMEPHO JBHXKYIIETOCS TeJla OT BPEMEHH JIBIXKEHUS Tella; CHJIBI TPEHUSI CKOJBKEHUSI OT CHJIbI
HOPMAaJIBHOTO JIaBJICHUSI, KaueCcTBa 00PabOTKH MOBEPXHOCTEH TE M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUIOMIAAM CONPUKOCHOBEHUS TeJ; CUJIbl YIPYrOCTH OT YAJIMHEHUS NPYKHUHBI; BBITAIKHBAIOIICH
CUJIBI OT 00bEeMa MOTPYKEHHOW YacTH Tela M OT IUIOTHOCTU KHUIAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTHU TeJa, OT TNIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO U T.1I.

JlaGopaTtopHoe 00OpynOBaHHE O00ECIEUYNBACT CAMOCTOSTEIbHBIN YYEHUYECKHHA OSKCIIEPUMEHT,
KOTOPBIA MOXET UMETh pazinuHble (OPMbI: (PpOHTATBHBIA SKCTIEPUMEHT ((hPOHTAIILHBIE OTBITH U
nabopatopHbie pabOThI), padOTH MPAKTHKyMa, y4eOHO-HUCCIIEIOBATEIBCKUE PA0OThI M TPOCKTHI
IKCIEPUMEHTAJIBHOTO XapakTepa. [Ipy 3TOM HOPMATHBHO-O0S3aTEIbHBIM BHE 3aBUCUMOCTH OT
ypoBHA wu3yueHUs (u3uku (06a30BbIM WM YIIyOJNEHHBIM) W 00pa30BaTEIbHON MPOTPAMMBI
(OCHOBHAsI WJIM CpeIHsIS IIKOJA) sIBISETCS (PPOHTANBHBIA IKCIEPUMEHT. MIMEHHO mMocpencTBOM
(GpPOHTATBHOTO JKCIEPUMEHTa JIOCTUTAIOTCS TPEAMETHBIE Pe3yabTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a YYalluMHUCS OCBaWBAIOTCS CIIOCOOBI JCHCTBUI, COOTBETCTBYIOIINE YKa3aHHBIM BBIIIC
MATH TUNaM padoT. JIabopaTOpHBIH MPAKTUKYM ILeJIecoo0pa3eH TOJIBKO MPH YIiIyOJIeHHOM YpOBHE
W3YUYEHHUS TIPEeIMETA.

OnTuManbHbIM JUISE JOCTHDKEHHS 1eliell MpoBeneHus (POHTATBHOTO JKCIEPUMEHTA SIBISIETCS
MpeACTaBIeHUE JTaOOPaTOPHOTO O0OPYAOBAHUS M MATEPUATIOB B BHJIE TEMATHYECKUX KOMIUICKTOB
M0 MEXaHUKe, MOJEKYIApHOU (DU3MKe, DMEKTPUIECTBY M OnTHKE. Mcmonp3oBaHHE TeMaTHUYECKUX
KOMILIEKTOB CITOCOOCTBYET (POPMHPOBAHHIO TAKOTO BAKHEHIIIETO YMEHUS, KaK MOAO0P YIaAIIUMHUCS
000py/lOBaHUsT B COOTBETCTBHUH C ILIENBI0 HCCIEIOBAaHUS W3 M30BITOUHON HOMEHKIATYPHI
MPEJI0KEHHOTO0 KOMITJIEKTA; TO3BOJISIET MPOBOJUTH 3KCIEPUMEHTANBbHYIO paboTy Ha JF000M 3Tane
YpOKa; YMEHBbILIAET TPYAOBBIE 3aTpaThl YUMTENs IpPH MOATOTOBKE K YpPOKAaM, IOCKOJBKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYIOBaHUSI B COOTBETCTBHUH € 3a/1ayaMHi KOHKPETHOTO YpOKa.

HpI/I IJIAaHUPOBAHUHN TMPAKTHUYCCKUX pa60T BA’)KHO MMCTb B BHUAY, YTO HNPCAMCTHBLIC PC3YyJIbTAThbI
OKCIICPUMCHTAJIBHOT'O XapaKTepa MOT'YT OBITH OCBOCHBI TOJIBKO Inpu OITHUMAJIBHOM COYCTAaHWUN
KpaTKOBPEMCHHBIX (prHTaJ'ILHBIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paTOpHBIX pa60T.

Baxxnoe 3HadyeHwe wumeer TOT (PaKT, YTO B COCTaB (PPOHTAILHOTO OOOPYAOBAaHUS HAPSAIY C
AQHAJIOTOBBIMU BXOASAT M LHU(pOBBIE cpencTBa u3MepeHus. K HUM OTHOCSTCS 3JIEKTPOHHBIM
CeKYHZIOMEp C JaTYMKaMH, JJIEKTPOHHBIE BeChl M JaTuuku IdpoBoit nabopatopuu. Takum
o0pa3om, Ipu MPOBEACHUN (PPOHTAILHOTO HKCIIEPUMEHTA B OCHOBHOM HIKOJIE YIEHUKH 3HAKOMSTCS
C 3JIEKTPOHHBIMH CIIOCO0AMU U3MEPEHUM U BBIYMCIICHUH.

brnox obGopymoBanus s y4eHHMYECKHX paboT mo Qusuke chopMmupoBaH Ha 0aze mepeqHs
o0opymoBaHusi i TPOBEACHHUS OCHOBHOTO TOCYJAapCTBEHHOTO JK3aMEHa MO  (HU3HUKE.
Hcnionp3oBanue mpuOOpOB W OOOpYIOBaHUS C E€OUHBIMH  JUJII  BCEX  OOYYarOmIUXCs
XapaKTCPUCTUKAMHU MO3BOJIACT CTAHAAPTU3UPOBATH IMMPOLCAYPHI BBIIIOJIHCHHUA 3KCIICPUMCHTAJILHBIX
3aJJaHlil Ha SK3aMEHE M 00ECIeYHTh HAJCKHYIO OIEHKY Pe3yJIbTaTOB Ha OCHOBAaHUM IKCIEPTHON
MPOBEPKU OTBETOB oOOydwaromuxcsi. [Ipu 3TOM OCHOBaHMEM JJid BBIBOJA O MPaBUIBHOCTH
MPOBEJICHUSI JIAaHHOTO OIBITa SIBJSIFOTCS PE3yJIbTaThl, IOJYYCHHBIC YYAaIUMHCS ITOCPEICTBOM
MPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3NUECKUX BEITMUMH.



HaGop 11s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOIO SK3aMEHa oOO0ecleyrBaeT pa3paboTKy
HECKOJIbKUX OJIHOTHUITHBIX 3aJlaHUM MpHU HCIOIb30BAHUHM OJMHAKOBOIO O0OpPYIOBaHUS C Pa3HBIMHU
XapaKTepUCTHKAMH. DTOT MOJAXO0/ 1IeJIeCO00pa3HO UCTIONb30BATh U MPHU MPOBEACHUH (POHTAIBHBIX
OTBITOB M JabopaTtopHbX paboT. Hampumep, npu npoBeeHUN HCCIEIOBaHUS 3aBUCUMOCTU CHJIBI
TOKAa OT HAIPSDKEHUs MOXKHO BBIACTUTH B KJIACCE TPYIIIBL, KOTOphlE OYAYyT HMPOBOJIUTH JAHHOE
HCCleIoBaHUe, UCTOJb3ys PE3UCTOPHI C Pa3HbIM CONPOTUBIEHUEM, U JiaMnouky. [lo pesynbTatam
MOKHO CPaBHUTh TOJYYEHHBIE 3aBHUCUMOCTH, OOCYAMTH TPaHMIIbI BBHIIOJIHEHUS 3akoHa Oma s
y4dacTKa I€IH, ONPEAEIUTh COTPOTUBIICHUS PE3UCTOPOB.

CnepgyeT OTMETUTh, YTO MNpPHU TMPOBEACHUHM (PPOHTAIBHBIX ONBITOB U JaOOPaTOpHBIX padoT B
OCHOBHOM IIKOJIE TpeOyeTcs 3amuch pPe3yJbTaTOB BCEX MPSIMBIX U3MEPEHUN C YUETOM aOCOIIOTHOM
MOTPEIIHOCTH. 37eCh MNpH  HCIOJB30BAHUM  TPATUIIMOHHOTO 00OpymoBaHUsS (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB U BOJIBTMETPOB a0COIOTHYIO
MOTPEITHOCTH 1IEeJIECO00pPa3HO CBA3BIBATH C LICHOMW JICJICHUsS NMPHOOpa, a MPH Mepexoe K mu(poBbIM
uHCTpyMeHTaM (1udpoBble BeChl W AATYUKH) YUUTh padbOTaTh C OMUCAHHUSAMHU ITUX MPHOOPOB,
BBIIETISIA JlTaHHBIE 00 aOCOJIOTHOM MOTPEIIHOCTH, JMOO MpeIaraTh 3HaY€HUE MOTPEUTHOCTH B
TEKCTE 3aJaHUi.

[Ipy mpoBeneHWHM WCCICIOBAHUSA 3aBUCUMOCTEH OJHOW (DU3UYECKON BEIMYMHBI OT JPYrou
yyanyecs: OJKHBI OCBOUTH MOCTPOCHHE TPaUKOB ¢ yKa3aHHWEM aOCOJFOTHBIX MOTPEIIHOCTEH, a
P MPOBEACHUH pabOT HA MIPOBEPKY MPENOI0KEHUHN - yMETh CPaBHUBATh 3HAYCHHSI ABYX MPSMBIX
U3MEpEHUN C y4eToM aOCOJIFOTHON TOTrpemHOCTH (HAampuMep, IyTeM CpPaBHEHHS HWHTEPBAJIOB
MOJIYUEHHBIX 3HAYeHWM Ha 4ucioBoil ocu). [IpoBenenue m3MepeHHMid W UCCIEIOBaHUN B Kypce
¢u3mkn 10 - 11 KiIaccoB JOMOJHSIOTCS WCIOJIB30BAHUEM OTHOCHTEIBHBIX IOTPEITHOCTEH,
yyamyecs JOJDKHBI HAay4YUThCS PACCUUTHIBATH OTHOCHUTEIbHBIE MOTPEIIHOCTH B MPOCTEHUIINX
CIy4asix MPSIMBbIX U3MEPEHUM U CPAaBHUBATh TOYHOCTH PA3IMYHBIX U3MEPECHUIA.

OObpamjaeM BHMMAaHME, YTO OLEHUBAHUE JAOOPATOPHBIX PabOT OJKHO 0a3upoBaThCs, KaKk U B
KpUTEPUAX OLICHUBAHUS OHKCIepUMEeHTaIbHBIX 3agaHuil KM OI'D, He Ha npaBUIBHOCTH
oopmiieHHs oT4eTa 0 paboTe, a Ha MPaBWJIBHOCTH JEUCTBUN MO cOOpPY YCTAaHOBKH, MPOBEIEHUIO
OTIBITOB, CHATHIO TTOKa3aHUIl MPHOOPOB.

OcHaieHnue Juisi u3ydyeHusi OMOJIOTHUHN TPEICTABICHO KOMILJIEKTAMU JE€MOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOapueB U KOJUIEKLMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke LUPpOBOH
naboparopueii A MpoBeeHUs NpakThuyeckux padbot. Kpome Toro, npu n3yueHun OMOIOTHH MOXKET
UCHOJib30BaTh HHppoBas mabopaTopus 1NO OHONOTUU (KAK JOMOJHUTENBHBIA 3JIEMEHT Ul
yrayOJIeHHOTO U3YYCHUS Kypca).

B yuebHoM mpouecce ydamuecss MOJDKHBI MOJTYYUTh BO3MOKHOCTH UYBCTBEHHOTO BOCHPUSTHS
M3Y4aeMbIX sIBIICHUH 1 00beKkTOB. OTHAKO M3yYaeMbIe SIBJICHHUS U OOBEKTHI HE BCET/Ia MOTYT OBITh
HETMOCPEJCTBEHHO BOCIPOM3BENEHBl WM TOKa3aHbl B y4eOHOM moMenieHHMH. B 3ToM ciydae
yuyeOHOe 000pyAOBaHHE JAaeT BO3MOXKHOCTh MX BOCIIPOM3BECTH OINOCPEIOBAHO, Yepe3 KOJIICKIIHIO,
repOapHbIil TUCT, MUKpOMIpEnapaT, MO/ieJb, BUACOPParMeHT U T.11.

Brnaxxuple mnpemapaTbl MpPEACTaBISAIOT €000 HaTypanbHble OOBEKTHl, CMOHTHPOBAHHBIE Ha
CTEKJIIHHOW IIJIACTUHKE M OIYIIEHHbIE B CTEKJISHHBIA LMIMHIP C KOHCEPBUPYIOLIECH *KUIKOCTBIO,
au00 TpesCTaBIeHHbIE B IUIACTHKE. 3JI€Ch IpellaraloTcs TOTajJbHbIE IMPeraparhl, MO3BOJSIOIINE
M3y4yaTh BHEIIHEE CTPOCHHE OpraHu3Ma Wi ero 4acTH, (Hampumep: "Kopenb 60600BOro pacteHus ¢
kiyOenpkamu", "T'agroka"); aHaTOMUYecKuE IIpenapaThl, IpEeIHAa3HAYEHHbIC [UIsI HW3Yy4EHUs
BHYTPEHHEI0 CTPOEHHUS OpraHu3sMa WM ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
asrymku", "BHyTpeHHee cTpoeHre NTULE'"); OMoIorHYecKre IpenapaTsl, Jarolue MpeacTaBIeHIe



0 CTaausX pa3BUTHs opranumisMa (Hampumep: "Pa3Butne xocTtucTOi puIOBI", "Pa3zButne Kypuis").
Brnaxnble npemnapatsl HCHOIB3YIOTCS KaK pa3/IaTOYHbIM MaTepuall B Mpolecce JEeMOHCTpaluu IpH
U3Y4EHMH HOBOI'O MaTepuajlla WIM B IIPOLIECCE BBINOJIHEHMSI IMPAKTUYECKUX 3aJlaHuM,
pa3paboTaHHBIX HA UX OCHOBE.

I'epbapun - coOpaHue MPEeCCOBAHHBIX, 3aCYIIEHHBIX PACTEHUH WM MX YacTeil MOMOraroT M3y4aThb
pacTeHue B KaOWHETE W y3HaBaTh €ro B MpHpojJe, a repdapusanus - Hanboyiee MpPOCTO Crocod
COXpaHEHMs PACTEHMH M UX 4YacTeil B TeueHHe JIMTEeNLHOro BpeMeHHU. B mepeune mpesaraercs
cucTeMaTHuecKuil repoapuii (Hampumep, "OCHOBHBIE TPYIIBI pacTeHUi") U repdapuil mo odmien
O6uosiornuu (KOTOPBIA IO3BOJIAET MPOMJUIIOCTPUPOBATh HM3MEHUYMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHUYECKUE KAaTerOPHU U BUI000pa30BaHKe, JUBEPTEHIMS U KOHBEPI€HIIUS, TOMOJIOTHYHBIE U
aHaJIOTUYHBIE OpraHbl, PyJIMMEHTapHbIE OpraHbl, apoMop}o3, uanoasanTauus GEeHOTUI U FreHOTHII,
MOJUIUIONNS, OTHAJEHHAss THOpHIU3aIMs, B3aUMOJCHCTBHE pACTCHHH C aOMOTHYECKUMH
(dakTopamu cpenbl, B3aUMOJAEHCTBUE pacTeHuil ¢ Ouorndyeckum (axkropamu cpezpl). ['epbapHbIit
MaTepHuall UCIOJIB3YIOT KaK pa3JaTOYHbI MaTepHhal Ui IEMOHCTPALUU N3y4aeMbIX OOBEKTOB, IS
BBINOJIHEHUS] MPAKTUYECKUX 3a/laHuil NpU 3aKpelyieHMH MaTepuaia WIM JMarHOCTUKU Y4eOHbBIX
pEe3yJbTaTOB.

Takxe mnpeacTaBieHbl KOJUIEKIIMM - Ha0Ophl MPEAMETOB WM BEUIECTB, MOAOOPAHHBIX IO
omnpeNeNIeHHbIM TMpu3HakaM. OObeKTaMH UX MOTYT OBITh pacHpaBiICHHbIE U 3aCYIICHHBIC
HaceKOMbIe, PaKoOOpa3Hble, PAKOBUHBI MOJUIIOCKOB, OTAENbHBIE YAaCTH CKEJIETOB >XMBOTHBHIX. B
KOJUICKIIHSIX COYETAIOT HATypaIbHBIE O0BEKTHI C X H300PAKEHUEM B BHJIC PUCYHKOB MM MYJISKEH
- umuTanmid. [IpeanoskeHHble B mepedyHe MOpQOJOrHYecKre KOJIEKIHU AT IMpeACTaBlIeHUE O
BHEITHEM CTPOCHWW OPTraHOB WM WX 4YacTei, MO3BOJIAIOT TPOBOJHUTH CpPaBHECHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U uepThl pa3znuuus (Hampumep: "[IpencraButenu oTpsaoB HACEKOMBIX"
U JIp.); 001Ie0U0TOTHYECKHUE KOJIJIEKIIMH TTO3BOJISIOT BBISICHATh B3aUMOCBS3U B OPTaHUYECKOM MHPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, TMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "IIpuMeps! 3aUTHBIX TTpUcTIocO0IeHUH y Hacekombix"). Komnekmu, kak u repoapum,
WCTIONB3YIOT KaK pa3/laTOYHbI MaTepuand JUisi JAEMOHCTPallMd H3y4aeMblX OOBEKTOB, IS
BBITIOJTHCHUS MPAKTUYCCKUX 3aJaHU MPU 3aKPEIUICHUU MaTephalia WA JHArHOCTUKUA YYCOHBIX
pe3yabTaToB.

O3HaKoOMJICHHE YYaIIMXCSl C MHKPOCKOIMYECKHM CTPOCHMEM KHMBBIX OpPraHM3MOB - OJIHA U3
TTAaBHEHIINX 3a7ad HayKd, IO3BOJIONIMX IOABECTH HIKOJIBHUKOB K HOHMMAHHUIO €IUHCTBA
opranu4eckoro mupa. /st mpoBeneHus 1JaOOpaTOPHBIX paboT B HUPPOBYIO T1a00PATOPHIO BKIIOUEH
MHKPOCKOII, @ B KOMIIJIEKTE ITOCYIbI H 000PYIOBaHUS OOIIEro Ha3HAUYCHHUs UMEIOTCS HE0OXOIUMOe
OCHAIIIEHUE JIJI TPOBEACHUS JIAOOPATOPHBIX paboT.

Hudposas nabopaTtopust BKiIO4aeT HAOOp Ui HM3rOTOBJIEHMSI MUKpompenapartoB. Cpexue
npenapaTtbl U3TrOTABJIMBAKOT JJII HEMCIAJICHHOI'O PaCCMOTPCHUA. K uuM otHOCITCS KUAKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEIIAIOTCS B BOJY, @ MperapaThl COXPAHSIIOTCS B TEUCHUE HECKOJIBKUX JTHEN),
cyxue (Hampumep, YacTUIly NTHYBEr0 IMepa, NPOCTO MOJOXHTh HA MPEIMETHOE CTEKIO U
MHUKPOCKOIIMPOBATh), JKUBbIC TIpenapathl (Ma3KH - KalUd JKUAKOCTH, HANpUMep KpOBH) H
BUTAJIbHBIC TIpenapaThl (KOTOpbIE MCIONB3YIOTCS JUIsl M3YYEHHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTedmux, KOJIOHWUK BOAOpOCHEH), Uil HaOMoACHUS ABWKEHUS (Ty(desibKu, ameOsl).
[IpuroToBneHne MUKponpenapaTa BbIpabaThIBaeT y yYaIIerocss HABBIKM CAaMOCTOSTEIbHON paboOThI,
AKTUBH3UPYET HX MO3HABATEIBHYIO NEATCILHOCTh U 3HAKOMUT C TEXHUKOW M METOAMKON HAYYHOTO
uccienoBanus. B mudpoByro 1abopaToprio BKIIOYEH TaKkke M HAOOp MHUKPONpEnapaToB, KOTOPHINA
COJICPXKHUT TIOCTOSIHHBIC TpENaparbl, JOJIroe BPEeMs COXPAHSIOIIUECS B TPUTOJAHOM  JUIS
MHUKPOCKOIIMPOBAaHUA BUIE.



Crnenyer OTMETUTh, 4YTO HapsAAy C MHCIOIB30BAHMEM IIEPEUMCIEHHOTO BBIIIE Y4eOHOro
000py/nOBaHUsl BaXXHYIO POJb B M3YYEHHUU OHMOJOTMHM WUIPAIOT MPUPOAHBIE OOBEKTHI, TaK KakKk B
OOJIBIIMHCTBE CIY4aeB TOJIBKO OHM MOTYT 00€CHeYrTh HAUOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY
3HAaHUH ydaluxcs, IOMOrarT (OPMHUPOBAHUIO y HHMX MPaBWIBHBIX Ouosoruueckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTaM OTHOCST PACTEHMs, KUBOTHBIE KUBOTO YrojiKa, akBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEJACTBOM 3HAKOMCTBA C TMPUPOJHBIMU OOBEKTAMM SIBISIOTCS JKCKYpCUU B
OuosIornYeckre M KpaeBequeckue My3eH, OOTaHHYeCKHEe Cajlbl, 300MapKH U OKPY)KAIOIIHE IIKOIY
€CTECTBEHHbIE U UCKYCCTBEHHbIE IPUPOIHBIE COOOIIECTBA.

TpaguuuonHble OMONOTUYECKHE MYJSKM M MOJIETM B HACTOAIIEE BpPEMsl YCIHEIIHO 3aMEHSIOTCS
IU(pPOBBIMU  00pa30BaTEILHBIMU peCypcaMu: BUACOPpAarMEHTaMH, aHUMAalWed, BUPTYaJbHBIMHU
naboparopusimu. L{udpoBbie oOpasoBaTenbHbIe pecypchl HE MOTYT CTaTh MOJHOLIEHHOM 3aMEHOM
peanbHbIX MPUPOAHBIX OOBEKTOB, HO JAalOT BO3MOYKHOCTb ITO3HAKOMUTBCS C 0oJiee IIMPOKUM
KPYroM OOBEKTOB, CO3MAIOT MPEINOCHUIKH ISl MHTeHCHU(UKAMU 00pa3oBaTEIbHOTO Mpolecca U
o0OecreynBalOT  HE3aMEIJIUTENIbHYI0  OOpaTHYIO  CBSI3b, KOMIIBIOTEPHYIO  BU3YaJIU3alUIO
uHpOpMaLMY, aBTOMATU3ALUIO YIPABICHHUs YU€OHOM NesSTeNbHOCTHIO U KOHTPOJIb €€ PE3YJIbTaTOB.

OcHamieHue UIsl U3yYeHUsT XUMHUHU TPEJCTAaBICHO B BUAC JIEMOHCTPAIMOHHOTO OOOPYHIOBaHUS,
KOMIUIEKTa XUMHUYECKUX PEAKTHBOB C HEOOXOIMMBIM OOOpYIOBaHHEM W3 OOIIEr0 KOMIUICKTa
MOCYABl M 00OPYJIOBAaHMS JUIsl YYCHUYECKUX OIBITOB W KOMIUIEKTa Koyuieknuid. Kpome Toro, mpu
W3YYCHUH XUMHH HCIIONB3YETCsl 00MIast IIsl €CTEeCTBEHHO-HAYYHOTO IHKJIIA IidpoBas 1aboparopus,
a Takxke mu@poBas Jadboparopus Mo XUMHH (KaK JOMOJHUTEIBHBIA 3JIEMEHT IS YTIyOJICHHOTO
M3y4YEHUST XUMUH).

JIeMOHCTPallMOHHBIM SKCIEPUMEHT SBISETCS BAKHOM 4YacThio OOy4YEHHS XUMHH. 3JIeChb BakKHO
MIOMHHTb, YTO MpPHU €r0 MPOBEACHUU 00S3aTENIbHO JOJKHBI ObITh COOJIIOJIEHBI BCE HEOOXOIHUMBIE
JTaIbl:

MIOCTaBKa I1eJIN HKCIIEPUMEHTA,

OINKCcaHKe HEOOXOAMMOTrO ISl €r0 BHIIOJIHEHHS] 000PYIOBAHUS U PEAKTHBOB,

IJIAaHUPOBAHUE MOPsIIKA POBEIEHNUS,

ONHMCAaHNE UCXOAHBIX BEILECTB,

MIPOrHO3UPOBAHUE OXKHUIAEMBIX B PEAKIIMOHHON CMECH U3MEHEHUH U pe3ylIbTaTOB 3KCIIEPUMEHTA,
ONMCaHUE U3MEHEHUH, POU30LIEANINX C BEIIECTBAMH,

(hopMyIMpPOBKA BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3/1aHHUE PUCYHKA IKCIEPUMEHTAIbHON YCTAHOBKU U COCTABIIEHUE YPABHEHUS pEaKLUi.

B mpomecce mpoBeneHMs NEMOHCTpAlMid, ydallMecs OCBAaWMBAIOT JTAlbl IPOBEICHHS OIIBITA,
nodtroMy Hambonee 3(PGEKTUBHBIM SBISETCS HE MPOCTOE ONHUCAHWE OMNbITa YYHTENEeM, a
UCTIOJIB30BaHUE IBpUCTHYECKO Oecenpl. Ilpm peanmusanmm Takoro creHapus Jake HE OYEHb
CJIO’KHBIN OIBIT 3aHUMAET JIOBOJIBHO MHOTI'O BPEMEHH, HO CJICZIOBAHUE €My ITO3BOJISIET 00ECIIeUUTh
MOHUMAaHUE OOYYAlOIIMMHKCS NPUEMOB HAYYHOTO I[IO3HAHMS M HCIOJNB30BAHHE HUX YXKE B
CaMOCTOSITENIFHON JIEATEHOCTH B IMPOLIECCE YUEHUUECKOro sKcnepuMenTa. Ha HadaiapbHOM 3Tare
n3ydeHus: xumun (B 8 - 9 kiaccax) UMEHHO TaKOHM IMOJIXOJ IMO3BOJIET JOCTHYb MaKCHMAaJbHOM
3¢ (GEKTUBHOCTH OT MPOBEACHUS JTaOOPATOPHBIX U MPAKTHYECKUX PadoT, a Takke cHOPMHUPOBATD Yy
y4aIuxcst OTBETCTBEHHOE OTHOLIEHUE K AKCIIEPUMEHTY.

HpI/I OLICHUBAHNU YUYCHHUYCCKHUX IIPAKTHUCCKUX pa60T H6H6C006p8.3H0 YUYUTBIBATH IIOAXOIHBI,



WCTIONB3YIOLIME B SK3aMEHAIIMOHHBIX Marepuaiax. Tak, B HacTosillee BpeMs IpeasiaraeTcs
SKCTIEPUMEHTAIBHOE 3aJaHue, TTPETYCMATPUBAIOIIEE BEIOOP IBYX BEIICCTB U3 IMSATH MPEIIOKEHHBIX
U TPOBEJCHUE C HUMHM pPEaKLUUW, OTPAKAIIIUX XUMUYECKHE CBOMCTBA YKa3aHHOTO B YCJIOBHUU
3ajanus BemniecTBa. OleHMBAaHWE WJIET HA OCHOBAaHWUU OTYETAa yYEHHWKAa O IPOJICIaHHOW paboTe
(ypaBHEeHHsI peakIvii, BBIBOABI O HAOMIONEHUSX) U HAa OCHOBAHHWM TPSMOTO HAOMIOJIEHUS 3a
JEWCTBUSIMU yYEHHKA TI0 TIPOBEJICHUIO OMBITOB. [Ipy 3TOM BBIIESIOTCS ATArbl 0TOOpa BEIIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBUH C MMyHKTAMHU MHCTPYKIIMH K padoTe.

BaxuelmmM HampaBiIeHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JIOJDKHO
CTaTh HUCIIOJIb30BaHUE LUQPPOBOH J1aOOPaTOpPHUU, KOTOpas IMO3BOJIAET OPraHU30BaTh XUMHUUYECKHMA
OKCIICPUMCHT Ha MPUHIUIINAJIBHO HOBOM YPOBHEC, HCpGI;'ITI/I OT KaueCTBEHHOU OLICHKHN Ha6JHOI[a€MI)IX
SBJICHUH K CHCTEMHOMY aHaJM3y KOJMYECTBEHHBIX XapaKTepUCTUK. [Ipu pabore ¢ gardukaMu
QpoBoii 1abopaTopur oOecTieyuBaeTCs aBTOMATH3UPOBAHHBIA cOOp M 00pabOTKa TaHHBIX, XOI
IKCIIEPHMEHTa MOKET OTOOpakaThCsl B BHJE I'paUKOB WM MOKa3aHUI MPHUOOPOB, a PE3yNbTATHI
OKCIICPUMCHTOB MOTYT COXPAaHATHCA TJIUTCIIBHOC BpCEMH. Haubonee AKTyaJIbHbIM [IJId XHWMHUH
SBIISICTCS TIEPEX0J] K KOJMUYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPBI MOXKHO MPOMJUTIOCTPUPOBATDH
CICAYIOIIMMU TPUMEpPaMH: W3YYCHHE CTPOCHHS IUTAaMEHH, ompereneHue PH B pasHbBIX cpenax,
OTIpeJIeIeHue CKOPOCTH PEeaKIMM, U3ydeHHUE BIMSHUSA KOHLEHTPALMH U TeMIIepaTypbl HA CKOPOCTh
peaxnuu.

Hudposas nabopaTopus MO3BOJSIET peain30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTHUMH MpeaMeTaMu
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, IOCKOJBKY JAa€T BO3MOYKHOCTb BBINOJHATh HHTETPUPOBAHHBIC
yueOHbIE UCCIIeI0BAaHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHSTh U OCBAaUBATh AJIEMEHTHI CTATUCTUKU
1 MHGOPMAITMOHHBIC TEXHOJIOTHH.

Ipunooscenue N 6

K Memoouueckum pekomenoayusim

MPUMEPHBINA NEPEYEHb OBOPYJIOBAHMUA,
PACXOJAHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U
BOCIIUTAHUA JJIAA CO3JAHUA U OBECIHHEYEHUSA
OYHKIIMOHUPOBAHUSA HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM
HAINIPABJIEHHOCTEM "TOYKA POCTA" B
OBIIEOBPA3OBATEJIBHbBIX OPI'TAHU3ALIUAX,
PACIIOJIO)KEHHBIX B CEJIbCKOH MECTHOCTHU U
MAJIBIX TTOPOJAX

Tabauya N 1

CTAHJAPTHBIH KOMILJIEKT



HanmenoBanme
o0opymoBaHus

Kpartkue npumepnsie
TEXHUYECKUE
XapaKTEPUCTUKH

KomnuectBo equuuIg
L
00111600pa30BaTEHHBIX]
Opra”u3anui, He
SABIISIOIINXCS
MaJIOKOMIUJIEKTHBIMH,
e/1. U3M.

KonmuecTBo enmamIy
IS
00111600pa30BaTEIIHHBIX]
Opra”Hu3anuu,
SIBJISTFOILIMX CST
MAaJOKOMILJICKTHEIMH,
ell. U3M.

Ecte

CTBCHHO-Hay4Has HaIIPaBJIICHHOCTb

1. |O6uee obopynoBanue (pusuka, XumMus, OHOIOTH)
1.1. [Hudposas [lndposoii gaTymnk 3 . 2 1WT.
mabopaTtopus PIEKTPONPOBOIHOCTH
y4eHUYecKas [{udposoii natunx pH
(dpusuka, xumus,  |[ludpoBoit maTumk
OUOJTOTHS) MOJIOKEHUS
[{udpoBoit natumk
TEMIIepaTyphI

[{udpoBoit natumk
a0COJIIOTHOrO JaBIIEHUS
L{udposoii
ocuuuiorpaduyeckuit
TaTIuK

Becsl 21eKTpOHHBIE
yuebHbIe 200 T
Muxkpockor: nuppoBoi
VI ONITUYECKUH C
yBeanaeHnem ot 80 X
HaGop nmst u3roToBICHUS
MHUKPOIIPETIapaToB
Mukpornpenaparsl
(Habop)
CoelMHUTENbHBIE
POBO/IA, TPOrPaMMHOE
oOccIIeueHue,
METOJTMYECKUE YKA3aHUS
KOMIUICKT
COITYTCTBYIOIIUX
DJIEMEHTOB JIJISl OTIBITOB TIO
MEXaHHKe

KOMIUICKT
COITYTCTBYIOIIUX
DJIEMEHTOB JIJISl OTIBITOB TIO
MOJICKYIISIpHOU (pr3mke
KOMIUICKT
COITYTCTBYIOIINX
DJICMEHTOB JIJISl OTIBITOB 1O
PIEKTPOAMHAMUKE
KOMIUICKT




COIIYTCTBYIOIINX
PJIEMEHTOB ISl OIIBITOB I10
ONTHKE

1.2.

Komrmekt nocyabl
1 000pyIOBaHUS
TUTST YIEHUIECKUX
OMBITOB ((pU3HKa,
XUMHSI, OMOJIOT ).

[ITaTuB 1a00paTOPHBIiA
XUMUYECKUN

Ha6op wamex Iletpu
Habop uHCTpyMEHTOB
pernapoBaIbHBIX

Jloxkka 11 CoKUTaHus
BEIIICCTB

Crynka dapdoposasi ¢
MIECTUKOM

HaGop 6aHoK 115
XpaHEHHS TBEPIBIX
peaktuBoB (30 - 50 M)
HaGop cxistHOK
(pmaxoHOB) U1 XpaHEHUs
[PaCTBOPOB PEaKTUBOB
Ha6op mpubopoxk (I11X-14,
[1X-16)

[TpuGop 1u1st mosryyeHus
ra3oB

CninpToBKa

["oproyee 1151 CIUPTOBOK
DunbTpoBambHas Oymara
(50 mt.)

Konba xoHnveckas
[Tanouka crekysHHaA (C
[PE3NHOBBIM
HAKOHEYHHUKOM )
Hamegka gig
BbIMTAPUBAHUS
(BBIIApUTEIbHAS
Jareyka)

MepHBbIi HHITUHID
(TUTaCTUKOBBIN)

BopoHka cTekisHHas
(maumast)

Crakan crexisHHbIH (100
MJT)

["a3ooTBOAHAs TPYyOKa

b110JIOI' 1A

KOMIUIEKT BIaKHBIX
[perapaToB
IEMOHCTPALIMOHHBIM]

Ha3HAYCHUE:
IEMOHCTPALIMOHHOE,
MaTepuasl KOHTeHHepa:
[UIACTHUK,

repMETUYHAs KPBILIKA:

HaJIn4yue,

1 mT.

1 mrr.




KpEIUIEHHE IKCIIOHATA:
HaJIN4ue,
KOHCEPBHpYIOIIEe
BELIECTBO: HAJINYHE,
HaKJICHKa C
HAaUMEHOBAHHUEM:
HaJIM4ue.

He MeHee 10 nmpemapaTos
13 IPUBEICHHOTO HIKE
CIIUCKA!

BitaxxHb1il npenapar
"be33yoka"

BitaxxHb1il npenapar
"T'agroka"

BiiaxkHblil npenapat
"BHyTpeHHee CTpoeHHe
OPIOXOHOT'OT0 MOJUTFOCKA"
BitayxHblil ipenapar
"BuyTpenHnee ctpoeHue
KpbICHI"

BiiaxkHblil npenapat
"BHyTpeHHee CTpoeHHe
TATyIIKA"

BitayxHblil ipenapar
"BuyTtpenHnee crpoeHue
OTULE"

Biiaxkublil npenapat
"BHyTpeHHee CTpoeHHe
pBHIOBT"

BitayxHblil nipenapar
"Kapacp"

BitayxHbIi ipenapar
"Kopenb 6000BOTO
pacTeHus ¢ KiryoeHpbKamu"
Braxxuslil npenapat
"Kpeserka"

Braxxuslil npenapat
"Hepenpa"

BitayxHblil nipenapar
"Pa3BuTHE KOCTUCTON
pBIOB"

BitayxHbIil ipenapar
"Pa3Butue Kypuupl"
BitaxxHblil penapar
"Cuudomenysa"
BitaxxHb1il npenapar
"Tputon"

BitaxxHb1il penapar
"Uepenaxa 600THAs"




Bnaxusiii npenapar "Yx"
BitayxHbIi nipenapar
"HHICpI/IHa"

2.2.

Kommekr
repbapuen
TEMOHCTPALIMOHHBIM]

Ha3snauenue:
IEMOHCTPAIIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBbIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HATUYUE

He MeHee § repbapueB U3
[PUBEICHHOTO HIKE
criicka: HazHauenne:
IEMOHCTPAIIIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIi JTUCT,

CIIUCOK 3KCIIOHATOB:
HaJIn4yue

He MeHee § repbapueB U3
[PUBEJCHHOTO HUXKE
CIIUCKA!

["epbOapuii "/lepeBbs
KyCTapHUKH"

["epbOapmii
"JlukopacTyiue
pacteHus"

['epbapuii "KopmoBbie
pacteHus"

['epbapuii "KynbTypHbIe
pacteHus"

["epOapwuit
"JlekapCcTBEHHBIE
pacteHus"

["epOapuii "MenoHOCHBIE
pacteHus"

["ep6apuii "Mopdonorus
pacteHuit"

["epOapuii "OcHOBHBIE
rpyMImbl pacTeHui"
["epbOapwii "PactutenbHble
cooOmecTna"

["epOapmii
"CenbCKOXO03SIIICTBEHHBIE
pacTeHus"

["epOapwuii "SI moBuTHIC
pacTeHus"

["'epbapuii K Kypcy OCHOB
1o o011el O1oNoruu

1 mT.

1 mrr.

2.3.

Kommiiekt

Haznaueunue:

1 mrr.

1 .




KOJIJTEKIIA
IEMOHCTPALIMOHHBIM]
(TI0 pa3HBIM TEMaM
Kypca OMOJIOTHN)

IEMOHCTPAIIMOHHOE,
OCHOBA J1JIs1 KPETUJICHUS:
HaJIM4He,

HaKJICHKU C
HAaMMCHOBAHUEM: HAJINUHE
He MeHee 10 KoUIeKInit
13 MPUBEJICHHOTO HIDKE
CIIMCKA:

Kosmekmms
"T'onoceMeHHbBIE
pacteHus"

Komnexius "Oburarenu
MOpPCKOTO JqHA"
Kommexmus
"ITameonTomornyeckas"
Kommexmus
"[IpencraBurenu OTps0B
HACEKOMBIX' KOJIMYECTBO
HACEKOMEIX: He MeHee 4
Komtexuus "Ipumepst
3aIATHBIX
NpUCOoCcOOIeHUN y
HACEKOMBIX"

Konnexmus
"IIpucniocoOuTenbHBIC
M3MCHEHUS B
KOHEYHOCTSIX HACEKOMBIX"
Konnekus "Pa3Butue
HACEKOMBIX C HEIOJIHBIM
peBpalieHueM"
Komexuusa "Pa3zsutue
HACEKOMEIX C ITOJIHBIM
rpeBpaiieHueM"
Konnekius "Pa3sutue
IeHune"

Kosmexus "Passutue
0a0ouku"

Kosmtekius "PakoBUHEI
MOJLUTIOCKOB"

Komekmus "CemelicTBa
0abouex"

Komekmus "CemelicTBa
PKYKOB"

Komneknus "Cemena u
[I01b6I"

Komneknusa "®opma
COXPAHHOCTH
MCKOIIAEMBIX PACTEHHUN U
SKUBOTHBIX"




HaGop
MaJICOHTOIOTMUYECKUX
HaXO0JIOK
"IIpoucxoxneHue
uesoBeka'

KOJIMYECTBO MOJIEIIEH: He
Mmenee 14

3. [ XUMU
3.1. |/lemoncTparmonHnoe|CocTaB KOMIUICKTA! 1 . 1 .
o0opynoBaHUE CTOJIUK NOILEMHBIHN

Hasnauenue: coopka
y4eOHBIX YCTAaHOBOK,
[pa3Mep CTOJCIIHULIBI: HE
Menee 200 * 200 MM,
[JIABHBINA MMOJIBEM C
MOMOIIIbIO BUHTA:
ISEMIZE (S

[[ITaTus
IEMOHCTPALMOHHBII
XUMHYECKUM:
Hazunauenue:
meMOHCTpaIus NpudbopoB
1 YCTaHOBOK,

o11opa, CTEP>KHU, JIAMKH,
My(TBI, KOJIBIIA: HATMYHE,
BO3MO>XHOCTh
BaKperIeHUs JJIEMEHTOB
Ha pa3UYHON BBICOTE:
ISEMIZR (S

Anmapart Juisi pOBeICHUS
XUMHYECKHUX PEAKIUM:
Hasnauenue:
IeMOHCTpaIus
XUMHYECKHUX PEaKIHii,
MOTJIOTUTEIIb MTapOB 1
ra3oB: HATUYKE,
MaTepuaj KOJIObL: CTEKIO
HaGop asist snextponnsa
TIEMOHCTPAIlMOHHBIN:
Hasnauenue: usyuenue
3aKOHOB 3JIEKTPOJIN3a,
cOOpKa MoJIeTn
AKKyMYJIATOPA,

€MKOCTb: HaJIMYHE,
PIEKTPOABI: HATNYHE
KoMIiekT MepHbIX K010
Majioro oobema:
Hasznauenue:




IEMOHCTPAIOHHBIC
OTIBITHI,

00BveM koib: ot 100 M 1o
2000 mu,

KOJINYECTBO KOJIO: HE
MeHee 10 mr.,

MaTepHal KoJIO: CTEKIIO
Ha6op ¢naxonos (250 -
300 mut 115t XpaHEeHUs
[PacTBOPOB PEAKTUBOB).
Hasnauenue: xpaneHue
[PacTBOPOB PEAKTUBOB,
KOJTMYECTBO (DIIAKOHOB: HE
MeHee 10 .,

MaTepuai (IaKOHOB:
CTEKJIO

npoOKa: HaTnIne
[TpuGop 11t ONBITOB O
XUMHHU C AJIEKTPUUECKUM
TOKOM (J1a00paTOpHBIiL)
[Tpubop miis
WLTIOCTPAINH 3aKOHA
COXPaHEHHS MACCHI
BELIECTB: COCY/I
Jlannonbra: HaKU4Ke,
npoOka: HaJln4ue,

THUII IpUOOpa:
IEMOHCTPALMOHHBII
JlenurenbHast BOPOHKA:
Hasnauenue: pasneiieHue
IBYX >KUJIKOCTEH 10
MIOTHOCTH,

MaTepHuaa BOPOHKHU:
CTEKJIO

'YcTaHoOBKa U1d
MEPETOHKY BEIICCTB:
HaznaueHue:
IEMOHCTpAIUS OYUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOAWILHUK IJIST
OXJTaKICHUS, AJTIOHXK,
npoOKa: Han4ue,

UTMHA YCTAaHOBKU: HE
MeHee 550 MM

[TpuGop Ans momydeHus
ra3oB: HA3HAYCHUE!
MOJTy4YeHUE Ta30B B MaJIBbIX
KOJIMYECTBAX,

COCTaB KOMIUJICKTA: HE




MeHee 6 TIPeIMETOB
banst koMOMHUpPOBaHHAs
nmabopartopnasi: bans
BOJISTHASI: HAJIMUKE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSIMU PA3HOTO
TaMeTpa: HaJlnvne,
[UINTKA 3JIEKTPUYECcKas:
HAJTNIHE

DapdopoBas cTymnka ¢
nectukoM: Ha3znaueHnwue:
U1 pa3MeNbueHUs
KPYIMHBIX (hpakuuit
BEIIIECTB U
[IPUTOTOBJICHHUS
[IOPOLIKOBBIX CMECEH

Kom1uiekT TepMoMeTpoB
(0-100C; 0-360C)

3.2.

KoMIuiekt
XUMHUYECKUX
[PEaKTHBOB

CocTaB KOMILIEKTA:
Ha6op "Kucnotsr"
(a3oTHas1, cepHas,

Ha6op "T'unpokcusr"
(ruapoxcup Oapus,
TUAPOKCHU Kaus,
THIPOKCHUT KaITBITHS,
TUAPOKCU HATPHS)
Ha6op "Oxcumbt
MeTasuIoB" (AIFOMUHUS
OKCH/I, Oapus OKCH/I,
rkenesa (1) okenn,
KaJIbIUS] OKCHJI, MarHUs
okcua, meau (I1) oxcu,
[TMHKA OKCHI)

Ha6op "LLlenounsie u
[11eJI0YHO3EMETbHbBIE
MeTasuibl" (JTUTUH,
HATPHUH, KaJIbIUN)
Ha6op "MeTaysr"
(amOMMHUH, JKeTe30,
MarHuii, MeJib, IIMHK,
0JIOBO)

HaGop "lllenounsie u
[11eJI0YHO3EMETbHbBIE
MeTasutbl" (JTUTHUH,
HATPHUH, KaJIbIUN)
Ha6op "OraeonacHeie

(KpacHbIi1), OKCUA

coJisiHass, opTodochopHas)

BemecTBa" (cepa, hochop

1 mT.

1 mr.




tocdopa (V)

Ha6Gop "I"anmorensr" (o,
Opom)

Ha6op "["anorenuasr"
(aJIFOMUHUS XJIOPHI,
AMMOHMSI XJIOpH, 6apus
xmopu, sxesesa (1)
XJIOpU/I, KaTHs HOAH],
KaJTUsT XJIOPHU]T, KBNS
XJIOPU/I, INTUS XJTIOPUI,
maraus xiaopun, meau (11)
XJIOpUJI, HATPHUSI OpPOMHI,
HaTpus GTOpUl, HATPUS
XJIOPU/I, IIMHKA XJIOPHI)
Ha6op "Cynbdatsl,
cynb(publ, CynbpuTh"
(asromuHUsA cynbdar,
aMMOHUS Cylb(arT,
pkenesa (1) cynbdu,
enesa (1) cynbdar, 7-mu
BOHBIN, KaJIUA CYJIbQar,
kobanbta (I) cynsdar,
Maraus cynbdat, Mmeau
(1)) cynbdaT 6e3BOAHBII,
mvenu (1) cynsdar 5-tu
BOJIHBIN, HATPHSI CYIb(HI,
HATpUs CyIb(UT, HATPUSL
cynb(aT, HaTpHsI
ruapocynbdar, HUKes
cynbgar

Ha6op "Kap6onats!"
(aMMOHUs KapOOHaT,
kaus kapoonar, meau (11)
KapOOHAT OCHOBHOM,
HaTpuUs KapOOHAT, HATPUS
ruapoKapOoHaT)

Ha6op "®ocdatsr.
Cunukatsl" (kanus
MOHOTHIpoopTOdochar,
HATPHS CWIMKAT 9-Tn
BOJIHBIN, HATPUS
optodocdar
TpeX3aMellleHHbIN, HATPHUs
nmuruapodocdar)

HaGop "Auetatsl.
Pongannapl. CoenMHEHUS
bKese3a’ (Kaus aneTar,
kanust peppo (1)
reKcalMaHul, Kajaus




deppo (I11) rexkcaumonun,
KaTusl pOAaHU, HATPHUS
aleTaT, CBUHIIA aleTar)
Ha6op "Coennnenus
Mapranua" (Kaaus
MepMaHraHaT, MapraHia
(IV) okcun, mapranna (I1)
cyibdar, Maprasua
XJIOpH]T)

Ha6op "Coennnenus
xpoma'" (aMMOHUS
TUXpoMaT, Kaaus
TIXpoMaT, KaJus XpoMar,
xpoma (I11) xnopun 6-tu
BOTHBII )

Ha6op "Hutpatst"
(aJIFOMUHUS HUTpAT,
AMMOHHSI HUTPAT, Kalus
HUTPAT, KaJbLIU HUTPAT,
menu (I1) auTpart, HaTpus
HUTpAT, cepedpa HUTpaT)
Ha6op "Muaukatopsr"
(JTakMOU, METUIIOBBII
OpaHKEBBIH,
dbeHondTanenH)

HaGop
"Kucnopoaconepxainue
OpraHUuYecKHe BelecTa"
(arieToH, TIIMIIEPHYH,
MUATUIIOBBIN 2up, CIUpPT
H-OyTHIIOBBINA, COUPT
M30aMHWJIOBBIM, CIIUPT
N300y THIIOBBIN, CIUPT
ATHIIOBBIN, (PEHOII,
dbopmainH,
DTUJICHTJIUKOJIb,
YKCYCHO-3THJIOBBIH 3(up)
Ha6op "Yraesonopozast"
(OeH3uH, rekcaH, He(Th,
TOJTYOJI, ITUKJIOT€CKaH)
Ha6op "Kucnotsr
opranuueckue" (Kuciaora
AMHHOYKCYCHasl, KHCJIOTa
OCH30MHAas, KUCIIOTa
MacJIsiHasi, KUCIIoTa
MypaBbHHAsI, KHCIIOTA
OJICMHOBAsI, KMCIIOTa
MaJIEMUTHHOBASI, KHCIIOTA
CTeapHuHOBAsi, KUCIIOTa




YKCYCHasl, KUCIIOTa
[11aBeJIeBast)

Hab6op "Yrnesoasl.
AMUHBI" (AaHWJIMH, aHUITUH
CEPHOKHCIIBIH,
JI-rrok03a, MEeTUIIaMUH
CUAPOXJIOPHJL, caxaposa)

3.3.

Kommiiekt
KOJIJIEKIIUU U3
CIIMCKA

HaznaucHue:
IEMOHCTPAI[HOHHOE,
BUJ] YIIAKOBKU: KOPOOKa,
OITMCAHKE: HATNIHE
CocTaB KOMILJICKTA:
Komnexuus "Bomnoknaa"
Komexus "KaMmeHHbIi
YTOJIb U IPOAYKTHI €T0
nepepaboTku”
Komnexnusa "MeTtannbsl 1
CIuiaBbI"

Konnexuus "Munepainsl u
ropHbie iopoast" (49
BH/IOB)

Konnexmus
"MunepaibHbIe
ynoopeHus"

Komnekmus "Hedts u
MPOJTYKTHI €€
nepepadoTku”
Kosmekmms
"IInacTmaccer"”
Komrexknus "Tommuso"
Komnexknus "HyryH u
cTanp"

Komrexknus "Kayuyk"
Komnexknus "kana
TBEpJOCTH"

HaGops! nist
MOJICIMPOBAHUS CTPOCHHUS
OpTraHUYECKHUX BEIIECTB
(yueHnueckue) He MeHee 4
[IT.

1 .

1 mrr.

DOU3NKA

CocTaB KOMIIIEKTA:
[lITaTuB
TIEMOHCTPAIlMOHHBIN:
Haszunauenue: npoBeaeHue
TIEMOHCTPAIMOHHBIX
OIIBITOB, OCHOBAaHHE,

CTEP>KECHb, JIAITKH, KOJIbIIA,

1 mT.

1 mT.




My(TBI: HATNYHE

CTOJIUK TTOABEMHBIN
Tun cronvka:
yueOHBIN/Tab0paTOPHBIH,
010pa, CTEP>KEHb
BUHTOBOM, BUHT
[pEryJIupOBOYHBIN:
HaJIM4HUe,

byHKIIMA TogbEMa U
OMYCKaHUs CTOJIMKA:
HaJIMIHe

ICTOYHMK TTOCTOSIHHOTO U
MePEMEHHOTO
HAIPSKEHUS
HasnaueHwue: 11t TUTaHHAS
[peryaupyeMbIM
MepEMEHHBIM 1
MMOCTOSIHHBIM TOKOM
PIEKTPUICCKUX CXEM,
gacToTa, I'1r: 50,
noTpeOsieMast MOITHOCTD,
BA: 10

MaHOMETDp JKHIAKOCTHOM
IEMOHCTPAMOHHBI:
Hasnauenwue: mist
M3MEPEHUS IaBJICHUS J10
300 MM BOISIHOIO CTOJIOA
BBIIIIC U HIDKE
aTMOC(EpPHOTO JTaBJICHUS,
crexssinHas U-o0pa3Has
TpyOKa Ha MOJACTaBKe:
HaJIM4Ine

KamepToH Ha
[PE30HAHCHOM SIIIUKE:
Hasnauenwue: mist
TEMOHCTpAIUU 3BYKOBBIX
KOJIEOAHHH U BOJIH,

1Ba KaMepPTOHA Ha
PE30HUPYIOMIMX SUUKAX:
HaJIn4Iue,

PE3MHOBBIN MOJIOTOYEK:
HaJIMIne

Hacoc BakyyMHBIH C
PIIEKTPOTIPUBOJIOM:
Hasznauenue: coznanue
Pa3pSHKCHUS WK
M30BITOYHOIO IaBJICHUS B
3aMKHYTBHIX 00BbeMaXx,
OITBITHL: KUIICHHE




PKUKOCTH TIPU
[OHWKEHHOM JJaBJICHUH,
BHEIIIHEE U BHYTPECHHEE
TaBJICHUE U p.

Tapenka BakyymHas:
Haznauenue:
IEMOHCTpaLUs OIBITOB B
3aMKHYTOM 00BbeMe ¢
[pa3pEKEHHBIM BO3IyXOM,
OCHOBAHUE C KPAaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pE3UHOBAs
[IPOKJIAJIKA,
DIICKTPUYECKUN 3BOHOK:
HaJIu4ne

Benepko Apxumena:
HaznaueHue:
IEMOHCTpALUs AEUCTBUS
PKUJKOCTH Ha
[IOTPY’KEHHOE B HEE TEJI0
1 U3MEPEHHE BEJIMYNHBI
BHITAIKHUBAIOIICH CUJIIBI,
BEJIEPKO, TEJIO
[THHAPUYECKON (HOpMBI,
[IPY>KUHHBII TUHAMOMETP:
HaJIU4Ke

OrHuBO BO3YILIHOE:
Ha3snauenue:
IEMOHCTpanus
BOCIIJIAMEHEHHUs FOpIOYen
CMECH TpU ee ObICTPOM
CXKAaTHH,

TOJICTOCTEHHBIN [IWIHH]P,
[TOpPILICHb HA
METaJUIMYE€CKOM ILTOKE €
PYKOATKOM, TOACTaBKa
U1 MWIMHAPA: HAJTU4Ke

4.1.

O6opynoBanue st
TEMOHCTPAIMOHHBIX
OIIBITOB

[Tpubop ms
IEMOHCTPAIUH JTABJICHUS
B kuKocTu: HazHaueHue:
IEMOHCTpAIUS U3MEHEHUS
TaBJIeHUS C TITyOUHOM
MOTPYKCHUSI,

TaTYMK JaBJICHMUS,
KPOHILUTEWH IS
KPEIUICHUS HA CTCHKE
cocy/a: HaTmIue

[Tpubop mis
TEMOHCTpAIUN




aTMOC(EPHOTO TaBJICHUS
(Marzmebypreckue
MOJTyIIAPUS):
Hazunauenue:
TIEMOHCTPAIHSI CHITBI
aTMOc(epHOTro JaBIeHMUS,
IBa pa3beMHBIX
METATUIECKIX
MOJTYIIAPHS C IPOYHBIMHU
PYYKaMHU ¥ XOPOIIIO
pUILUTH()OBAHHBIMU
KpasiMy, HUTIIEIb C
KPaHOM: HaJIM4HeE,
CO3/1aBa€MO€ BHYTPH
1apoB
BAaKyyMMETPHUECKOE
maBnenne: He MeHee 0,05
MI]a,

MaKCHMaJbHOE
pa3pbIBalollee yCHIINE: He
menee 90 H

HaGop Ten paBHOTO
oOvema: Haznauenue: ans
OTIpeIeIeHuUs 1
CpaBHEHHMSI TEIJIOEMKOCTH
U TJIOTHOCTH Pa3IMYHBIX
TBEP/bIX MaTEPHAJIOB,
[VUTHH]PBI U3 PA3THYHBIX
MaTepUajoB: HE MeHee 3
[IT.,

KPIOYKU 151
10/IBEIITUBAHUS
[WJIMHPOB: HATTHMYNE
HaGop Ten paBHOI Macch:
Haznauenwue: miist
OTIpe/IeICHUS 1
CpPaBHEHHIO TNIOTHOCTH
[pa3TMYHBIX MAaTEPHAIIOB,
[WTHHIPBI U3 PA3ITUYHBIX
MaTepUajoB: HE MeHee 3
IIT.,

KPIOYKH JIJISI
MOJIBEIIUBAHUS
[IVJTMHIPOB: HAJTNYNE
Cocyabl COOOIIArOIINECS
Has3nauenue:
IeMOHCTpaIHs
OJIMHAKOBOTO YPOBHS
OJHOPOJIHOM KUJIKOCTH B




COOOTIAFOIINXCSI MEKIY
co0oii cocyax pa3HOi
(bopMbl,

CO00LIAOIINeECS
CTCKJISTHHBIC TPYOKH
pa3Hoil popMmbI: HE MeHee
3 .,

MOJICTABKA: HATMYUE
TpyOxa HptoToHa:
Hasnauenue:
TeMOHCTpaIus
OJIHOBPEMEHHOCTH
MaICHHS Pa3IUIHBIX TCI B
pa3peKEeHHOM BO3yXeE,

(b yHKIMS TOAKIIOYEHHS K
BaKyyMHOMY HacoCy:
HaJIU4ue,

JUIMHA TPYOKU: HE MEHEe
80 cMm.,

[PE3UHOBBIE MTPOOKH,
HUIIIEJb: HATU4ue,
KOJIMYECTBO TN B TPYOKeE:
HE MEHEe 3 IIIT.

[[Tap Ilackais:
Hasnauenue:
IEeMOHCTpaIus epeiavu
[IPOU3BOJUMOTO Ha
PKUJIKOCTD JaBJICHUS B
3aMKHYTOM COCY/IE,
IEMOHCTpaIs Mo IbeMa
PKUIKOCTHU TIOJT ACHCTBHEM
aTMOC(EpHOTO JIaBJICHUS,
METAITUYECKUH IUTUHAD
C ompaBamu, MOPIIEHb CO
[ITOKOM, TTOJIBIH
METALUTMYECKUI ap ¢
OTBEPCTUSIMU: HAJIUNYHE,
TUTMHA IWIMHIpA: HEe
MeHee 22 cM,

muaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ xoabIOM:
Haznauenue:
TeMOHCTpaIus
paciIvpeHus TBEpI0ro
TeJa MPU HarpeBaHUH,
[ITaTUB, METAJUTHUECKOE
KOJIBIIO ¢ MY(TOH, TIap ¢
[IEIIOYKOM: HAaJIM4Ke,




TTMHA TIETTOYKHU: HE MEHEe
80 MM,

TraMeTp IIapa: He MEeHee
25 MM

[L{nmuHIpBI CBUHIIOBHIE CO
ctpyrom: Ha3znauenue:
TEMOHCTpAIUs B3aUMHOTO
MPUTSKEHUS MEXKIY
ATOMaMU TBEPIBIX TE,
KOJIMYECTBO OJMHAKOBBIX
[WJIMHIIPOB: HE MEHEE 2
IIT.,

MaTepHua [IJIAHIPOB:
CTaJb U CBUHEIL,

KPIOYKU JJIs1
MO/IBSITUBAHUS: HATUIHE,
CTpPYT, HalpaBJsIoLIas
TpyOKa: HaJIM4Ke
[Tpubop Jlenma:
Haznauenue: mia
MCCIIETOBaHUS
3aBUCUMOCTHU
HaIpaBIICHUS
WHYKIIMOHHOTO TOKA OT
XxapakTepa U3MEHEHUS
MarHMTHOTO TTOTOKA,
CTOMKa C KOPOMBICIIOM:
HaJu4ue,

KOJIMYECTBO
QITIOMUHHUEBBIX KOJICII: HE
MeHee 2 IIT.,

Mpope3b B OJTHOM U3
KOJICIl: HATHIue

MarnuTt 1yrooOpa3HbIit
TEMOHCTPAI[MOHHBIIA:
Haszunauenmue:
TEeMOHCTpAIHs CBOHCTB
MOCTOSTHHBIX MarHUTOB,
TUT MarHWTa!
HaMarHWYEHHBIN OpPYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYECHHE MOJIIOCOB
MarHuTa: HaJInuue
Maraut noJjiocoBou
TEMOHCTPAIIMOHHBII
(mapa): Haznauenwue:
IEMOHCTpAaIKs CBOMCTB
MOCTOSTHHBIX MarHUTOB,




TUT MarHUTA!
HaMarHAYEHHBIH OPYyCOK
NpSIMOJIMHEHHOM (hOpMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TTOJTIOCOB
MarHuTa: HAIN4Iue
CTpesiki MarHUTHBIE Ha
mratuBax: HazHaueHue:
IeMOHCTpaIus
B3aMMO/ICVCTBHSI TIOJIFOCOB
MarHuTOB, OPUEHTALIUN
MarHuTa B MArHUTHOM
noie,

HaMarHAYEHHAasl CTPEJIKa:
HaJIU4ue,

KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
MO/ICTaBKAa: HAJTMUNE
Ha6op
IEMOHCTPALMOHHBII
"DnexTpocTaTuka"
(amexTpockonsl (2 mr.),
cynTaH (2 mT.), majo4ka
CTEKJITHHAS, MTaJI0UKa
POOHUTOBAS, INTATUBBI
n30Mpyromue (2 1mir.)
Marmna snekTpodopHas
VTH BEICOKOBOJIBTHBIH
ucTouHuK: Haznauenwue:
1S TIOJTyYeHUS
PIEKTPUYECKOTO 3apsiaa
BBHICOKOTO TTOTCHITHAIA U
[OJIY4EHHS] ICKPOBOT'O
paspsina,

TUCKU HA CTOWKaX:
HaJTU4He,

KOJINYECTBO JIEUIEHCKUX
0aHOK: HE MEHee 2,
M0JICTABKA: HATTMYUE
KoMIuiekT mpoBo10B:
J{muna: He menee 500 mm
-4 m., 250 MM - 4 mT.,
100 Mm - 8 miT.,
Ha3HAaYeHUE: [T
MOIKITFOUEHUS
TEMOHCTPAI[MOHHBIX
npuOOpOB U
000pyI0BaHUS K




MCTOYHUKY TOKA, st
COOPKHU AIIEKTPUUECKUX
LieIieii, BKIIroYas
PJIEMEHTHI U3 PaOOTHI
"TlocTostHHBI
PIEKTPUYECKHI TOK"

4.2.

O6opynoBanue st
abopaTOPHBIX
paboT u
YUYEHUYECKUX
ombITOB (Ha 6a3ze
KOMILJIEKTOB J1JIs1
OI'D)

[[ITaTuB 1a00OpaTOPHBIN C
nep KaTeNsIMu

BECHI DJICKTPOHHBIE
MEH3YpKa, Mpeaen
n3mepenus 250 mu
nunamometp 1 H
nunHamometp S H
HAJIUHAP CTAJIbHOM, 25
cM3

[VTHH]P aTFOMUHUEBBINA
25 cm3

[VUTHH]P aTIOMAHUEBBINA
34 cm3

ATUHAP MJIACTUKOBBIN 56
cM3 (U1 U3MEpPEHUs CUIIbI
Apxumesna)

npyxxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl 1o 100 r (6 mIT.)
rpy3 HAOOPHBII
YCTaHaBIMBAET Maccy C
marom 10 r

MepHasl JICHTa, JIMHEeWKa,
TPaAHCIIOPTUP

OpPYCOK C KPIOYKOM H
HUTBIO

HATPaBIISONIAs ATMHOM
He meHee 500 mm.
J{0KHBI OBITH
00ecIeYeHbl pa3Hble

K02 PUITUEHTHI TPEHUS
Opycka 1o
HaIpaBJIAOLILEH
CEKYHIOMED
PIEKTPOHHBIN C JATYMKOM
HaIpaBJIAIOIIAst CO
IKAJION

OpYCOK JIepeBSHHBIN C
TyCKOBBIM MarHuTOM
HUTSHOW MasiITHUK C
CPY30M C ITYCKOBBIM
MarHuTOM H C
BO3MOYKHOCTBIO

& 1mIT.




W3MCHCHUS JJINHBI HUTH
pbIyar

0JIOK IMOJIBHKHBIN

0JIOK HEMOIBHYKHBIN
KaJIOPUMETP

TEPMOMETP

MCTOYHUK TTUTAHUS
MOCTOSTHHOTO TOKA
(BBITIPSIMUTEIb C
BBIXO/IHBIM HAIPSKEHHEM
36 - 42 B i
OGaTapeiHblii OJI0K ¢
BO3MOXXHOCTBIO
PETYIUPOBKHU BBIXOIHOTO
HaIPSKEHUS

BOJIETMET]
nByxmpenenbHbiii (3 B, 6
B)

aMIIepMETp
nByxnpenenbHbiil (0,6 A,
3A)

pesuctop 4,7 Om
pesuctop 5,7 Om
nammouka (4,8 B, 0,5 A)
MEPEMEHHBII pe3UCTOp
(peoctat) 1o 10 Om
COeIMHUTENbHbBIE
poBoja, 20 mir.

KITIOY

HAa0Op MPOBOJIOYHBIX
pesuctopos plS
coOuparoriast TMH3a,
boxycHOE paccTosIHHE
100 mm

coOuparorias TMH3a,
¢dokycHoe pacctosiaue 50
MM

[paccenBaromIas JMH3A,
(boKyCHOE pacCTOSIHHE -
75 MM

DKpaH

ONTHYECKAsT CKAMBbSI
cinaig "Monaenn
npenmMera'

OCBETHTEIH
MOJTYIIMITHHIIP C
[UTAHIIETOM C KPYTOBBIM
TPAHCIIOPTHPOM

[Tpubop st u3ydeHust




ra30BbIX 3aKOHOB
Kanwusipel
JlnppaxkonHas pemeTka
600 mTpuxoB/MM
JlndpakumonHas pererka
300 mTpuxoB/MM

3epkaino

JlazepHas ykaska
[losspony B pamke

[llenu FOnTa

Karynika MOTOK

biiox 1uonos

bJI0K KOHJIEHCATOPOB
Komnac

Marsut

DIIEKTPOMAarHuT

ONWIKH KEIE3HBIE B
OaHke

TexHogorn4yeckas HaIIpaBJICHHOCTDH

1.

OO6pa3oBaTEILHBIN
KOHCTPYKTOP JJIs
MPAKTUKU OJIOYHOTO
[IPOrpaMMUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoGoToTexHUUeCKUI
Ha0Op MpeaHa3HAuYCH IS
M3Yy4eHHUs] OCHOB
POOOTOTEXHUKH, ACTANICH,
Y3JI0B U MEXaHU3MOB,
HEOOXOIUMBIX I
CO3TaHMUS
[POOOTOTEXHHUUECKUX
YCTPOMCTB.

HaGop npeacrasiser
c0001 KOMILJIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTEBHBIX
DIICMEHTOB U
PIEKTPOTEXHUIECKUX
KOMIIOHCHTOB.

HaGop no3Bossier
coOupath (1
MPOrpaMMHUPOBATH
coOupaeMble MOJICIIN), U3
DIIEMEHTOB, BXO/SIINX B
€ro CoCTaB, MOJIEIH
MEXAaTPOHHBIX U
[POOOTOTEXHHUUECKUX
YCTPOMCTB ¢
ABTOMATU3HPOBAHHBIM
VIIPaBJICHUEM, B TOM
YKClie Ha KOJIECHOM XOIY,

A TAK)KE€ KOHCTPYKIUH,

1 mr.

1 mr.




OCHOBaHHBIX Ha
MCTIONIb30BAHUU TIepeay
(B TOM YHCJIC YEPBIIHBIX
1 3y0O4aThIX), a TAKKe
[pPBIYATOB.

CBETOMOTHBIN
MaTPUYHBIN JUCIUIEH C
Oernoii MoJCBETKOM Ha
KOHTpOJLIIEpe
KonuyectBo nopros
BBO/[a/BBIBOIA Ha
KOHTPOJIJIEPE HE MEHEE O
KosnuecTBO KHOIIOK HE
MeHee 4

OO6111ee KOIMYECTBO
HIIEMEHTOB: HEe MeHee 520
[IT, B TOM YHCJIE:

1) nporpamMmmupyemslii
0JIOK yIpaBJIeHUS,
KOTOPBI MOKET paboTaTh
AQBTOHOMHO U B
[IOTOKOBOM PEXUME;

2) cepBOMOTOPHI

3) IaTYUK CHUJIBI

4) TaT4UK pacCTOSHUSA

5) IaT4uK 1BETa

6) aKKyMyJsiTOpHast
OaTapest

7) IInacTukoBbIe
CTPYKTYpPHBIE JIEMEHTHI,
BKJTIOYAst
nephopupoBaHHbIE
PIIEMEHTHI: OaNKH,
KYOWKH, OCH 1 BaJIbI,
COeIMHUTENbHbBIE
HIIEMEHTHI K OCSIM,
[IeCTEpPHH,
npeaHa3HauYeHHbIC TS
CO3JaHMSI YEPBIYHBIX U
3y0udaThIX nepeaad,
COEIMHUTENbHBIE U
KPETIe)KHBIE DJIEMEHTBI;
7) IIporpammuoe
oOecreucHue,
MCIIOJIb3yeMOe /ISt
MPOTPAMMHUPOBAHHS
coOHpaeMbIX
[POOOTOTEXHHUECKUX
MOJICJIEN U YCTPOMCTB,




TOCTYITHO JJIsI CKAUMBAaHUs
u3 cetu MHTEpHET

OO6pa3oBaTEILHBIN
HAOOp O MEXaHHUKE,
MEXaTPOHHUKE U
POOOTOTEXHHUKE

KoMIUIeKT 7151 M3y4eHust
OCHOB 3JICKTPOHUKU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
npeIHa3HAYCH IS
MPOBEICHUS YIeOHBIX
3aHATHU 110 YJICKTPOHUKE
1 CXEMOTEXHHUKE C LIEbIO
M3y4eHHs Hauobosee
pacupoCTpaHEHHON
DJIEMEHTHOM 0as3kl,
[IPUMEHSAEMOM IS
MH)KEHEPHO-TEXHUUECKOTO
TBOPYECTBA YUALIHXCS H
pa3paboTKu y4eOHBIX
Mozeneit podoros. Habop
TOJI’KEH MO3BOJISITh
YYaniMCcs Ha PaKTHKE
OCBOUTH OCHOBHBIE
TEXHOJIOTHH
MPOEKTUPOBAHUS
[POOOTOTEXHIHUECKUX
KOMIUIEKCOB Ha IpUMepe
yaeOHBIX MOJIEeH
POOOTOB, a TAKXKE U3YUUTh
OCHOBHBIC TEXHUYECCKHE
pelieHus B 00macTu
KHOCPHETUYECKHUX U
BCTPAMBACMBIX CHCTEM.

B cocTaB komILIeKTa
TOJKEH BXOJIUTH Ha0OP
KOHCTPYKTHUBHBIX
PJIEMEHTOB JJIs1 COOPKHU
MaKeTa
MaHUTTYJISITHOHHOTO
po0O0Ta, KOMIUIEKT
METaJIINIECKHIX
KOHCTPYKTUBHBIX
PJIEMEHTOB JJIsI COOPKHU
MaKeTa MOOMILHOIO
poboTa u T.1I.

B cocTaB kOMIIEKTa
BXOJIUT HaOOP
DIICKTPOHHBIX
KOMITOHEHTOB JIJIS

M3YUCHHUS OCHOB

1 mT.

1 mr.




DJICKTPOHHUKH H
CXEMOTEXHHKH, a TAKKE
KOMIUICKT IPUBOJIOB U
TaTYUKOB PA3IMUYHOTO
THUIA JUT Pa3pabOTKH
POOOTOTEXHUYECKUX
KOMIUICKCOB.

B cocTtaB koMIiekTa
TOJI’KHO BXOJIUTH: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
1T, CEPBOIIPHUBO,T
0OJIBIIION - HE MEeHee 4 11T,
CEpPBONPHUBOJI MAJIBIN - HE
McHee 2 IIT,
WH(}paKpaCHBIN JATUYHK -
HE MEHEe 3 IIT,
YJIBTPa3BYKOBOW JTATUHK -
He MeHee 3 1T, TaTYUK
TEMIIEpPaTyphl - HE MEHee

1 mT, TaTYnK
OCBEILIEHHOCTHU - HE MEHee
1 T, HaGOP PIAEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucropsl,
KOH/ICHCATOPBI,
CBETOJIMO/IBI PA3IMIHOTO
HOMMHAJIA), KOMIUIEKT
MPOBOJIOB IS
OecraeqyHoro
MPOTOTUITNPOBAHUS,
rata GecrmaeyHoro
MPOTOTUITUPOBAHUS,
AKKYMYJIIATOD U 3apsaHOe
YCTPOMCTBO.

B cocraB KOMILIEKTa
TOJI’KEH BXOJIUTH
[IPOrpaMMHUPYEMBbIN
KOHTPOJLIED,
[IPOrpaMMUPYEMBIH B
cpene Arduino IDE nnmu
AHAJIOTMYHBIX CBOOOIHO
pacIpoCTpaHsIeMbIX
cpenax pa3paboTKu.

[ [porpammupyemblit
KOHTPOJIJIEP JOJIKEH
001a1aTh TOPTaMH IS
MOJIKJIFOUEHUS LIUPPOBBIX
1 aHAJIOTOBBIX YCTPOMCTB,
uHtepdeiicamu TTL,




USART, 12C, SPI,
Ethernet, Bluetooth wu
WiFi.

B coctaB koMIiekTa
ITOJI’KEH BXOJHUTH MOJTYJIb
TEXHUYECKOTO 3pEHUs,
peICTaBISIOIINN cO00M
BBIUMCITUTEILHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOITPOIIECCOPOM
(k0-BO A11ep - He MeHee 4
[IT, YaCTOTA SJIpa HE
MeHee 1.2 [T, o0bem
O3V - He MeHee 512 MO,
00BEM BCTPOCHHOM
naMsaTH - He MmeHee 8 10),
WHTEIPUPOBAHHOMN
KamMepoi (MaKCUMaIbHOE
[paspenieHue
BUJICOTIOTOKA,
repe1aBaeMoro 1o
untepdericy USB - ne
MeHee 2592 X 1944 en.) n
ONTUYECKON CUCTEMOM.
Moyib TEXHUYECKOTO
3peHus J0JKEH 001a1aTh
COBMECTHMOCTBIO C
pa3IMYHBIMU
POrPaMMHUPYEMBIMU
KOHTPOJIJIEpaMHU C
MOMOIIIBIO0 UHTEP(EHCOB -
TTL, UART, 12C, SPI,
Ethernet. Moayib
TEXHUYECKOTO 3PCHHUS
TOJI’KEH UMETh
BCTPOEHHOE MTPOTrPAMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIMOHHOMN CHCTEMBI
Linux, mo3sosmsromiee
OCYIIECTBIISITH HACTPOUKY
CHUCTEMBI MAIITMHHOT O
00yueHus: mapaMeTpoB
HEUPOHHBIX CETEN ISl
0OHapyX)eHHs] 00BEKTOB,
OTIpeICIICHUS UX
MnapaMeTpoB U
abHeNIen
UACHTU(DUKAIIH.




KomruiekT noymken
o0ecrieunuBaTh
BO3MOXXHOCTh N3YYEHUS
OCHOB pa3paboTKu
MPOTPAMMHBIX H
ArnmapaTHBIX KOMIUIEKCOB
WH)KEHEPHBIX CHCTEM,
peleHuii B cepe
"UuTepHer Bemen", a
TaK)KE pELICHUN B
006sacT pOOOTOTEXHUKH,
HCKYCCTBEHHOTO
WHTEJUIEKTA ¥ MAIIMHHOTO
00yueHusl.

KommberorepHoe 060opynoBanue

1

HoyTtOyk

DopM-(hakTop: HOYTOYK;
KecTkas, HeOTKIIOUaeMas
KJIaBHATYpa: HAIHMYHNE;
Pycckas packnanka
KJIABHATYPHI: HAJTUYHC;
/InaroHane 3kpaHa: HE
MeHee 15,6 1r0MMOB;
Paspemienne skpana: He
MerHee 1920 x 1080
MMUKCEIICH;

KomnuuecTBo sep
mpoiieccopa: He MeHee 4;
KonnuecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yacToTa
mpoiieccopa: He MeHee |
[T,

MaxkcuManbHas TaKTOBast
4acTOTa MpoIeccopa: He
Mmenee 2,5 I'T;
Ka1m-namarts nmpoueccopa:
He MeHee 6 MOairT;
O0beM yCTaHOBICHHOMN
ONEpPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O0BeM Mo IePKIBAEMOM
OTIepaTUBHON MaMSTH (1]
BO3MOXHOCTH
pacIIMpEeHus): HE MEHEe
24 I'0aiiT;

O0beMm HakonuTeas SSD:
He meHee 240 "0aiiT;

3 mT.

Bpemst aBTOHOMHOMI

2 IIT.




paboTs! OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOYKa C
YCTaHOBJIEHHBIM
AKKyMYJISITOpOM: He Oolee
1,8 xT;

Buemnuii uarepgetic
USB cTtannapTa He HUXKE
3.0: He MeHee Tpex
CBOOOIHEIX;

Buewnuii uarepdeiic
LAN (ucmonb3oBanue
MEPEXO0THUKOB HE
MPEyCMOTPEHO):
HaJIUYUE;

Hanuune monynen u
nHTEphErCcoB
(McTob30BaHKE
[EPEXOIHUKOB HE
npenxycMoTpero): VGA,
HDMI,

becripoBoHas CBA3b
Wi-Fi: nanmuaue ¢
MOAJEPKKOW CTaHAApTa
IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: namuuue;
MaHunyiasTop "Mblb':
HaJIUYUE;
[IpenycraHoBieHHas
OTIepalMOHHAs CUCTEMA C
rpaguueckum
MOJIb30BATEIbCKUM
uHTEpdeiicom,
obOecnieunBaromas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
MPUIIOKEHUI: HATNYHE.

MOV (mpuHTep,
CKaHep, KOIUp)

Tun yctpoiictBa: MOY
(ynkMM nevatw,
KOITUPOBAHUS,
CKaHUPOBAHHUA);

dopmar Oymaru: He
MmeHee A4,

[[BeTHOCTD: YepHO-OeIbIi;
TexXHOI0rus nevyaTu:
azepHast

MakcuManabHOe

1 mr.

1 mr.




[pa3peleHue rnevyaT: He
Meree 1200 X 1200 Touek;
Wurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

NPO®UIbHBIN KOMILJIEKT OBOPYJIOBAHUS

HaumenoBanue
o0opynoBaHus

Kpatkue npumepHbie
TEXHUYECKHUE XapaKTePUCTUKU

KonnuecTtBO enunmIl
JUTS TPO(UIIBHOTO
KOMILJIEKTa
(o61Ie00pazoBaTEIbHEIE]
OpraHu3aIlnuy, He

KonnuectBo enunauIl
111 TPOHIEHOTO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
00111600pa30BaTEIIHHBIC

SIBIISTIOIIAECS OpTraHu3alum), eJl. U3M.
MaJIOKOMITJIEKTHBIM),
e/1. U3M.

BA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-Hay4YHasi HAIIPaBJIECHHOCTb
1. [Hudposas OOecmeunBaeT BBINIOJIHEHUE |3 MIT. 2 1IT.

maboparopust 1o mabopaTopHbBIX paboT Ha

OGuosorun YpPOKax 1Mo OUOJIOTUH B

(yaeHnvecKas) OCHOBHOM IITKOJIE H

[MPOEKTHO-UCCIIEIOBATEIBCKOM
NMEeATeTbHOCTH YIaIIuXCs.
Komitexranms:
becripoBogHON MYJIBbTUIATYUK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMU JaTYMKAMU:
JlaTurk BIaXXHOCTH C
TMana3oHOM U3MEPEHHUS
0...100%

JlaTark OCBEIIEHHOCTH C
TMara30HOM U3MEPEHHUS He
yxe uem ot 0 1o 180000 nk
JlaTunk pH ¢ nuamnazoHom
M3MEpEHHs HE yke ueM ot 0
o 14 pH

JlaTuuk TemMIepaTypsl ¢
TMara3oHOM U3MEPEHHUS HE
yke ueM ot -20 1o +140 C
JlaTunk
PJIEKTPONPOBOIUMOCTH C
muana3oHaMu U3MEPEHUs HEe

yke yeM oT 0 10 200 MxCw;




oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCwm

JlaTuMK TEMIIEpATYypHI
OKpYKaroIlen Cpeibl ¢
TUara3oHOM U3MEPEHHS HE
yke ueM ot -20 1o +40
AKceccyaphl:

Kabens USB
COCTMHUTEIIbHBIN

3apsiIHOE YCTPOIMCTBO C
Kkaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOICTBO 110
PKCIUTYaTaluu UG POBOA
nmadopaTopuu

[{ndposas BuaCOKamMepa ¢
METATHYECKUM IITATUBOM,
pazpemienue ve menee 0,3
Mvke

[IporpammHoe oOecrieueHne
Mertoanueckue
pekomeH1anuu He Menee 30
pabot

YakoBka

Hanuune pycCKOA3bIYHOTO
caiiTa MoAJIepP>KKH, HATHUne
BHJICOPOJIUKOB.

[udposas
maGopaTtopus o
XUMHU

(yueHndeckas)

OOecrmeunBaeT BBITIOJIHCHHE
TabopaTOPHBIX pabOT MO
XUMUU HA YPOKax B OCHOBHOU
[IIKOJIE U
[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeSITEIbHOCTH yYaIlUXCsl.
Kommiekranusi:
becripoBogHON MYJIBbTUIATYUK
[0 XUMUHU C 4-Ms
BCTPOCHHBIMH JaTYMKAMU:
JlaTunk pH ¢ nuamnazoHom
M3MEpEeHHs HEe yke ueM ot 0
o 14 pH

JlaTark BBICOKOM
TeMIlepaTypbl (TEpMOIIapHbIN)
C IMara3oHOM U3MEpPEHUs HE
yxke yem oT -100 go +900 C
JlaTunk
PIEKTPOIPOBOAMMOCTH C
nrana3oHaMHu U3MEPEHUS HE

yxe ueM ot 0 10 200 MxCwm;

3 mIT.

2 IIIT.




oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTuMK TEMIIEpATYypPHI
[IATUHOBBIN C UAMa30HOM
M3MepeHus He yxke ueM oT -30
o +120 C

OTIenbHbIE JaTYNKU:
JlaTuukK ONTUYECKOM
[JIOTHOCTH 525 HM
AKCecCyaphl:

Ka6ems USB
COEMHUTENbHBIN

3apsiTHOE YCTPOMCTBO €
KkaOesem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO MO
PKCILTyaTaluy HU(ppPOBOH
nmabopaTtopuun

HaGop nabopatopHoii
OCHACTKU

[IporpammHOe obecrieueHue
MeToauuecKkue
pexomeHaanuu He meHee 40
pabot

Hanuune pycCKOA3bIYHOTO
caiiTa MoAePKKH

Hanrune BUAEOPOIUKOB.

[udposas
maGopaTtopus o

buzuke
(yueHndeckasi)

OObecmeunBaeT BIOJHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (pHU3UKH.
KoMIuiekranus:
becnpoBoHOM MYTBTHAATIYUK
Mo GpusmKe ¢ 6-10
BCTPOCHHBIMH JATYNKAMH:
[{ndposoii gaTunk
TEMIIEPATYPHI C TUATIA30HOM
M3MEpeHUs He yxe yeM ot -20
o 120 C

[{ndpoBoii gaTank
A0COJIIOTHOIO JJaBJIEHUS C
TMana3oHOM U3MEpEeHHs He
yke ueM oT 0 1o 500 kIla
JlaTunK MarHUTHOTO TIOJIS C
TUaria30HOM U3MEPCHHUSI He
yke yeM oT -80 1o 80 mTn
JlaTuMK HanpsKEHUS C
Muana3oHaMH U3MEpPEHUs He

y’ke 9em oT -2 10 +2 B; ot -5

3 mIT.

2 IIT.




mo +5 B; ot -10 10 +10 B; ot
-15 o +15 B

/aTyuK TOKa HE YXKE YEM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
MMOKa3aTeIsIMU HE MEHEee YeM:
+/-29;+/-49;+/-8¢
OTaenbHBIE YCTPOMCTBA:
USB ocummtorpad He MeHEe
2 xaHana, +/- 100 B
AKceccyaphl:

Kabens USB
COCIMHUTENbHBIN

3apsiIHOE YCTPOIMCTBO C
Kkabenem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTOp Aist
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pyKoBOACTBO 110
PKCIUTYaTaluu 1UGPOBOMA
nmabopaTopuu

[IporpamMMHOe oOecrieueHne
Mertoauueckue
pexomenaanuu (40 pador)
Hanuune pycCKOA3bIYHOTO
caiiTa MoAePKKH

Hanrune BUAEOPOIUKOB.

KomnbsrorepHoe 000opynoBaHue

4.

HoyTOyx

DopMm-pakTop: HOYTOYK;
KecTkas, HeoTKIIFOUaeMas
KJIaBUaTypa: HaJIU4ueE;
Pycckas packnanka
KJIaBUATYyphl: HAJIMYUE;
/Inaronanp 5KpaHa: HE MEHEe
15,6 nroiMoB;

Paspemienne skpana: He
MmeHee 1920 X 1080 nukcenei;
KosmmuecTBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO IMMOTOKOB: HE
McHee 8;

bazoBas TakTOBas yacToTa
npoueccopa: He meHee 1 [T
MaxkcuManbHas TaKTOBas
4acTOTa MpoIeccopa: He
MmeHee 2,5 IT;

Ksmi-mamsats npoueccopa: He

3 miIT.

2 IIIT.




MeHnee 6 Moaiit;

OO0BeM ycTaHOBIEHHOMN
OTNIEPaTUBHON MaMSTH: HE
MeHee 8 ['0aiiT;

OO0BeM oI PIKUBACMOM
OTepaTUBHON MaMATH (715
BO3MO>KHOCTH PacIIMpEHUs):
He McHee 24 ['0aliT;

O0wem Hakonuresst SSD: He
Mmenee 240 ['0aiiT;

Bpemst aBTOHOMHOM paboThI
oT OaTapeu: HE MeHee 6
JaCOB;

Bec HOyTOYKa C
YCTaHOBJIEHHBIM

aKKyMyJsaTopoMm: He Oornee 1,8

KT,
Buemnuit uarepdeiic USB
cTtaHgaprta He Hxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnunii uarepdeiic LAN
(MCTIOIL30BaHUE
[epPEeXOTHUKOB HE
[PEAYCMOTPEHO): HAJTNYHE;
Hanuune monynei u
uHTEpQeiicoB
(ucmonb3oBaHUe
[EePEXOTHUKOB HE
npeaycMmotpeHo): VGA,
HDMI,

becripoBoanas cBsizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crangapta IEEE 802.11n wim
COBpEMEHHEE;
\Web-kamepa: Hamnuue;
MaHunyasTop "Mplib":
HaJH4ne;
[IpenycTaHOBIICHHAS
OTIepaIlMOHHAs CUCTEMA C
rpadguueckum
MOJIb30BATEIHCKUM
nHTEpdeiicom,
obecnieunBaroas padoTy
pactpocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHUI

HaJTYHe.

MOV (npunrep,

Tun ycrpoiicta: MOY

1 .

1 .




CKaHep, KOIup)

(pyHkUMM neyaTH,
KOIIMPOBAHU,
CKaHHUPOBAHMUA);

@dopmat Oymaru: He MEHee
Ad;

[[BeTHOCTB: YepHO-0OeIbIii;
TexHomorus nevaru:
nazepHas

MakcumanbHOE pa3penieHue
nevyatu: He MmeHee 1200 X
1200 Touek;

Hurepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPYJIOBAHUE

ECTGCTBGHHO-Hay‘-IHaSI HaIpaBJICHHOCTb

1.

[udposas
maGopaTopus o

OuoJIOruun
(yueHudeckas)

O0ecreunBaeT BHITOJIHEHUE
1abopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTHHU B
OCHOBHOM HIKOJIE U
[MPOEKTHO-UCCIIEIOBATEIBCKOM
NEeSITEIbHOCTH yJaIluXCsl.
KomMmrmiekranusi:
becrpoBOAHON MYJIBTUAATYUK
o Ouosoruu ¢ 6-10
BCTPOCHHBIMU JIATYUKAMMU:
JlaTyuK BIaKHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

JaT4yrK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHHS HE
yke yeM ot 0 7o 180000 nx
JlaTunk pH ¢ nuamazoHom
3MepeHus He yxe ueM oT 0
o 14 pH

JlaTurK TeMIepaTypsl ¢
TUara3oHOM U3MEPEHHS HE
yke uem oT -20 10 +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
nrana3oHaMu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCw;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCm

JlaTuuK TEMIIEpaTyphI
OKpY>KaroLLIEu Cpelibl ¢
Tana3oHOM U3MEPEHHUS HE
yxe ueM oT -20 1o +40

AKceccyapbl:

1 mrr.

1 mrr.




Kabens USB
COEMHUTENbHBIN

3apsiTHOE YCTPOMCTBO €
kabeem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOICTBO 11O
PKCIITyaTaluu MUQPOBO
nmabopaTtopuu

[{udpoBas BuIeokamepa ¢
METAJUTHICCKUM IIITATHBOM,
paspemenue He meHee 0,3
Mrukc

[IporpammHOe obecrieueHue
MeToanuecKue
pexomeHaanuu He meHee 30
pabot

YakoBka

Hanuure pyccKosi3pIMHOTO
caiiTa MOJJEPKKH, HATUIHE
BIJICOPOJIMKOB.

[udposas
mabopaTopust 1o

XHUMUH
(yueHHueckas)

OO0ecreunBaeT BBIIIOJHEHHE
nmabopaTopHBIX padoOT MO
XUMHUU HA YPOKax B OCHOBHOU
[IKOJIC 1
[MPOEKTHO-UCCIIEI0BATEIBCKOM]
NEeATeNTbHOCTH YUaIlluXCs.
KoMIuiekranus:
becnpoBoHOM MYTBTHAATYUK
10 XUMHU C 4-Ms
BCTPOCHHBIMH JATYUKAMH:
JlaTunk pH ¢ nuamazoHom
3MepeHus He yxxe 4yem oT 0
o 14 pH

JlaTurk BBICOKOM
TeMIepaTypsl (TEPMOTIAPHBII)
C AMana3oHOM MU3MEpPEHUs He
yke yeM ot -100 7o +900 C
JlaTunk
PIICKTPOIPOBOIMMOCTH C
uana3oHaMu U3MEPEHUs He
yxe uem ot 0 10 200 MkCwm;
oT 0 1o 2000 MmxCwm; ot 0 110
20000 MmxCwm

JlaT4MK TEMIIEpPATYypBI
[UIATHHOBBIN C JUAaNa30HOM
M3MepeHus He yxke ueM oT -30
o +120 C

OTHenbHBIE TATYNKH:

1 .

1 .




JlaTunk onTUYeCcKOn
[JIOTHOCTHU 525 HM
AKceccyaphl:

Kab6ens USB
COCIMHUTEIIHLHBIN

3apsiTHOE YCTPOUCTBO C
KkaOerem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOACTBO 110
PKCTUTYaTaIuu UG POBOA
nmabopaTopuu

Ha6op nabopaTopHoit
OCHAaCTKHU

[IporpammHoe obOecrieueHne
MeTtoanueckue
pekomeH1anu He MeHnee 40
paboT

Hanuure pyccKosi3pIMHOTO
caiiTa OAIEPKKHU

Hanvure BUACOpOIUKOB.

[udposas
mabopaTopust 1o

buznke
(yueHHueckas)

O0ecrieynBaeT BHITIOJIHEHHE
PKCIIEPUMEHTOB 10 TeMaM
Kypca pu3uKu.
Komrmnekranus:
becnpoBoHOM MYJTBTHAATIUK
o (uzuke ¢ 6-10
BCTPOCHHBIMH JATINKAMH:
[{udpoBoii gaTuuk
TEeMIIEpaTyphl C TUANa30HOM
M3MepeHus He yxke ueM oT -20
o 120 C

[{udpoBoii gaTunk
a0COJIFOTHOT'O JaBJIEHUS C
TMara3oHOM U3MEPEHHUS He
yxe yem oT 0 1o 500 klla
JlaTYuK MarHUTHOTO TIOJIS C
TUana3oHOM U3MEpEeHHs He
yxe ueM oT -80 1o 80 mTn
JlaTunK HANIPSKEHUS C
uana3oHaMu U3MEPEHUs He
yke ueM oT -2 10 +2 B; oT -5
mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

/laTyuK TOKa HE YKE YEM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
MMOKa3aTeIsiMU HE MEHEee YeM:

+-2q9;,+/-409;+/-89¢

1 .




OTnenpHbIE YCTPOUCTBA:
USB ocuumnnorpad He MeHee
2 xanHaia, +/- 100 B
AKcecCyaphl:

Ka6ems USB
COETMHUTEIIbHBIH

3apsiTHOE YCTPOMCTBO C
KkaOeem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop muis
[TPOBEIECHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOICTBO 11O
PKCILTyaTaluy HUpPOBOH
nmabopaTtopuun
[IporpammHOe obecrieueHue
MeToauuecKkue
pexomenaanuu (40 padbor)
Hanuure pyccKosi3pIMHOTO
caiiTa OAIEPKKHU

Hanuure BUACOpOIUKOB.

. [Hudposas
mabopaTopust 1o
buznomoTNH
(mpounbHBIHA
YPOBEHD)

ObecnieunBaeT NpoBEACHNE
rccle0BaHus 10

(b YHKIITMOHUPOBAHUIO
YEJI0BEUECKOr0 OPraHu3Ma.
KoMIuiekranus:
becnipoBOHON MYIBTUAATIUK
Mo Gu3noI0ruu ¢ 5-10
BCTPOEHHBIMU JIATYUKAMMU:
JlaTuuK apTepHaIbHOTO
nasnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ AMana3oHoOM
n3MepeHus He yxxe yem ot 30
o 200 ya/muH

JlaTyuk TemiiepaTypsl Tea ¢
Tana3oHOM U3MEpEeHHsl He
yxke geM oT +25 10 +40 C
JlaTunK 4acTOTHI JbIXaHUS C
TMara3oHOM U3MEPEHHUS HE
yxe uem ot 0 10 100
[[UKJIOB/MHH

JlaTuuK yCKOpeHusi ¢
nokazatensimu +/- 2 g; +/- 4 g;
+/-8 ¢

OTnenpHbIE YyCTPOKCTBA:
Jatunk OKI' ¢ quanazonom
M3MEPEHUS HE YXKE YEM OT
-300 mo +300 MB)

JlaTunk pH ¢ nuamazonom

1 .




n3MepeHus He yxke 4eM oT 0
o 14 pH

JlaTuuk cuiomep ¢
Tana3oHOM U3MEpEHUs He
yxe ueM oT -40 no 40 H
JlaTunK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHHS HE
yxke yeM ot 0 7o 180000 nx
AKceccyaphl:

Kabens USB
COCTMHUTEIIbHBIN

3apsiIHOE YCTPOIMCTBO €
Kkaberem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTOp Aist
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pyKoBOICTBO 110
PKCIUTYaTaluu UG POBOMA
nmabopaTopuu
[IporpammHoe oOecrieueHne
Mertoanueckue
pekomMeH1anuu He Menee 20
pabot

Hanuuue pycckos3pI9HOTO
caiiTa OAJIEPKKU

Hanuuue BUI€OpOIUKOB.

[ndposas
mabopaTopust 1o

ODKOJIOTMH

ObecnieunBaeT NpoBeACHNE
y4eOHOT0 IKOJIOTHYECKOTO
MOHHUTOPHHIA
MHCTPYMEHTAIBHBIMU
Metonamu. Habop
MIPUMEHSETCS MTPU U3YYCHUN
HKOJIOTUH, OMOJIOT MU, XUMHH,
reorpaduu u
[IPUPOJIOBEICHHS, a TAKXKE
U1 MHAWBUTYaJIbHBIX
VICCIIEZIOBAHUS U IPOEKTHOM
NEeSATENbHOCTH IIKOJIBHUKOB.
KoMIuiekranus:
becnipoBoIHON MYyJIBTUAATYUK
10 HKOJIOTHYECKOMY
MOHUTOPHHTY C 8-10
BCTPOCHHBIMU JaTYMKaAMMU:
JlaT4MK HUTPAT-HOHOB
JlaTyuK XJIOpUI-HOHOB
JlaTunk pH ¢ nuamazoHom
3MepeHus He yxe yeM oT 0

o 14 pH

1 mrr.




JlaTyuK BIaKHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

JaT4yrK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHHUS HE
yxe yeM ot 0 7o 180000 nx
JlaTuuk Temiepartypsl ¢
TMana3oHOM U3MEPEHHUS HE
yoke gem oT -20 mo +140 C
JlaTunk
PIICKTPOIPOBOIMUMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 mxCm

JlaTuuK TEMIIEpaTypHI
OKpY>KaloIleu Cpeibl ¢
TMara30HOM U3MEPEHHUS HE
yke gem oT -20 1o +50 C
OTnenbHbIC TaTYUKH:
JlaTumk 3ByKa ¢ PyHKIIMEH
MHTETrPUPOBAHUS C
Mana3oHOM U3MEPEHHUS
4acTOT HEe MeHee YeM oT 50
I'm no 8 xI'm;

JlaTurK BIQKHOCTH TTOYBHI C
ana3oHOM U3MEPEHHUS HE
yxke yem oT 0 10 50%
JlaTuuk KHcI0poa C
nmuana3oHoM umepenus ot ()
o 100%

JlaTank onTHYeCKOM
[UIOTHOCTH 525 HM

JlaTank onTHYECKOM
MIOTHOCTH 470 HM

JlaTuuk TypOUIUMETD C
ana3oHOM U3MEPEHUS HE
yxe uem oT 0 1o 200 NTU
/laTuuk okucH yriepozaa ¢
TMara3oHOM U3MEPEHHS HE
yxe yeM ot 0 o 1000 ppm
AKceccyapbl:

Kab6ens USB
COEJIMHUTENbHBIN (2 1IT.)
3apsiIHOE YCTPOMCTBO C
kabeaem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CtepxeHb JJ1s 3aKperIeHus!




TATYNKOB B IITaTHBE
KpaTkoe pykoBOICTBO IO
PKCIUTYaTaluu UG POBOA
mabopaTtopuu
[IporpamMMHOe oOecrieueHne
MeTtonnueckue
pekoMeHanuu He menee 20
paboT

YakoBka

Hannuue pycckos3pI4HOTO
caiiTa NOJJIEPKKHU, HATUIHE
BUJICOPOJINKOB.

Mukpockor
udpoBoit

Tun MuUKpockorna:
OMOJIOrHYeCKUi

Hacanka mukpockona:
MOHOKYJISIpHAS

Ha3znauenue: nabopaTopHbIi
MeTo 1 nccaeT0OBaHuS
CBETJIOC I10JIC

Matepuai ONTHKH:
OIITHYECKOE CTEKIIO
YBenmMyeHne MUKPOCKOIIA,
Kkpat: 64 - 1280

Oxymsiper: WF16X
O0wexTuBsl: 4X, 10X, 40Xs
(moanpY>KUHEHHBII)
PeBonbBepHas royioska: Ha 3
00BEKTHBA

Tun noCBeTKU: 3epKajo Uin
CBETOVO]T

PacmnonoxeHue mMoJICBETKU:
BEPXHSISI U HUKHSIS
Marepuan kopryca: MeTasl
[IpenmeTHBIN cTOMUK, MM: 90
Mcrounuk nutanus: 220 B/50
[

Uuco meramukcencii: 1

1 mT.

1 .

Ha6op OI'D o
XUMUH

B HaOop BXOAAT BECHI
11abopaTOPHBIC ATEKTPOHHBIE
200 r, cnupToBKa
nmabopaTopHasi, BOpOHKa
KOHUYECKasi, MalouKa
CTeKJITHHAs, mpooupka [1X-14
(10 mTyk), cTakaH BBICOKHIA C
HocukoM BH-50 ¢ meTkoit (2
IITYKH), TUITUHAD
M3MEpUTENbHBIN 2-50-2

(CTEKJISIHHBIH, C IPUTEPTON

1 mrT.

1 mT.




KPBIIIKOH ), ITATUB TSI
poOupok Ha 10 THe3., 3aKUM
[IPOOUPOYHBIH,
[narenb-noxeuka (3 mrykn),
Ha0Op (IaKOHOB AJIst
XpaHEHUsl PaCTBOPOB U
peakTHBOB (00BbeM (hIakoHa
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM ¢iakona 30 mi -
10 KOMIUIEKTOB MO 6 IMTYK),
[IMJTHH]IP H3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mrykn),
ctakad BeIcOkui 500 Mt (3
[ITYKH), HAOOp epieid s
MBITbSI TOCY/IbI (€I ISt
MBITBS] IPOOUPOK - 3 MITYKH,
epIII JJ1s1 MBIThSI KOJIO - 3
[ITYKH), Xanat Oenbrit x/0 (2
[ITYKH), IEPYATKH PE3UHOBBIE
XUMHYECKUE CTOUKHE (2
[ITYKH), OYKU 3aLIUTHBIE,
¢bubTpel 6ymaxusie (100
TYK), TOproYee I
criupToBOK (0,33 ).

B coctaB HaOop BXOIAT
[PEAKTHBBI: AJTFOMUHUM,
hKeJle30, COJISiHAs KUCIIOTa,
METHIIOpaHXK, peHondranen,
aMMUaK, IEPOKCU]] BOJOPO/A,
HUTpAT cepedpa u Apyrue; B
001IEN CII0KHOCTH - 44
[Pa3TUYHBIX BEIICCTB,
MCTIOJIb3YEMBIX /IS
COCTaBJICHUS] KOMITJICKTOB
[PEaKTUBOB MPHU MPOBEIACHUH
HK3aMEHAIIHOHHBIX
HKCIIEPUMEHTOB IO KYpCY
[IKOJIbHOW XUMHH.

VaeOHas
maGopaTtopus o
HEUPOTEXHOJIOTUH

B coctaB BXomsT:

Cencop Tun 1 He menee 1
IIIT., 00CCIICUYNBACT
BO3MOYXHOCTh PErUCTpPalluU
CUTHAJIa DIIEKTPUYECKON
AQKTUBHOCTH MBIIIIIL
(3nexTpoMuorpammsel, OMI).
Peructparnus 107KHA
OCYIIIECTBIISAETCS
HEWHBA3UBHO, CYXHUMHU
PIICKTPOJIAMH.

1 mrr.




B03MOKHOCTBIO KPETUICHHUS K
pyKe 4enoBeKa, 4YTo JA0KHO
TaBaTh BO3MOXKHOCTh
PErUCTPUPOBATH
PIICKTPUICCKYIO aKTHBHOCTH
MBIIIIBI B 00JIACTH, HAJ|
KOTOpPOM pacriojaraercs
kperuienue. [Ipu HanpsokeHUU
MBIIIIIBI TOJIKHA OBITH
oOecre4eHa BO3MOKHOCTh
HaOJTI0/ICHUS TyIHOCTH
curHana (T.e. MPUCYTCTBUE
OMI"), mpu paccinabneHun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00ecreynBacT
BO3MOKHOCTh PETUCTpPALluU
CUTHala
dhoTomrernsmorpammeal (DIII)
ONTUYECKUM ITyTEM, 32 CUET
M3MEHEHUS OTPaXEHHOI'O OT
KPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
11071 BO3JCHCTBUEM I1yJIbCOBOM
BOJIHBL. CEHCOp J10JKEH ObITh
00ecIe4eH BO3MOKHOCTBIO
KpEIUICHHS K MOAYIIeUKe
Majabila YeIOBeKa.

Cencop Tun 3 e menee 1
IIIT., 00CCIICUYNBACT
BO3MOYXHOCTh: pErHUCTpaIlui
CUTHAJa
PIIEKTPOKAPAHOTPAMMBI
(OKI) He nHBa3UBHBIM
CcIIocoooMm;

peructpamuu I, 11 u Il
OTBEJICHUH; TIOJIKITIOYEHUS
HIIEKTPOJIOB K CEHCOPY C
[MOMOIIBIO COeTUHUTENBHBIX
[IPOBOIOB, 000PYI0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ne menee 1 mir.
o0ecreynBaeT BO3MOKHOCTE:
[peTHCTpaIiK CUTHAJIA
KOXXHO-TaJIbBAaHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOTO OCYIIECTBIISIETCS Ha
[MOCTOSTHHOM TOKE;
[OIKJIFOUEHUS K TETy




YeJIOBEKA C IOMOIIBIO CYXUX
DIIEKTPO/IOB, IOJKIIOYEHHE
KOTOPBIX K CEHCOPY
OCYIIECTBISIETCS C IIOMOIIBIO
TouchProof pa3bemos.
Cencop Tun 5 He menee |
IIT., 00eCIICYNBAET
BO3MOKHOCTh: PETUCTPALIH
CUTHaJIa AJIEKTPUYECKON
akTHBHOCTH Mo3ra (O0I) ¢
MTOMOIIIBIO CYXHX
HEHWHBA3UBHBIX JJIEKTPOIOB;
[PETUCTPALIH JIEKTPUUECKOMN
AKTUBHOCTH Pa3HBIX JOJIEH
MO3ra; MOAKIIOYEHUS
PIIEKTPOOB K CEHCOPY C
[MOMOIIbIO COETUHUTENBHBIX
[IPOBOJIOB, 000PYJOBAHHBIX
TouchProof passemamu;
3aKpeIUICHUs SJIEKTPOIOB Ha
[MOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 He menee 1
IIT., 00€CIICYNBAET
BO3MOKHOCTB: PETUCTPALIH
CUTHaJIa KoJieOaHus rPyIHOI
kieTky (CeHcop AbIXaHUs);
OTIpeIeNICHUS] YaCTOTBI
TBIXaHUS.

YcTpoiicTBo 115 cOopa
TAaHHBIX OT CEHCOPOB U
repenayu Ha MePCOHATbHBII
KOMIIBIOTEp 00ecTIeYnBaeT
BO3MOXKHOCTBH cOOpa TaHHBIX
OT TIOJKITIOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
[MOJTy4eHHBIX JaHHbIX Ha [1K.
[lonktoueHue EeHTPAIbHOTO
Moyt K [IK ¢ moMomnsro
USB-ka6ens. LleHTpanbHbIi
MOJyJIb UMEET HEe MeHee |
[1IT.: TAIbBAHUYECKYIO
n3ossnuio ot IK.
LleHTpanbHBI MOLYIIb
oOecreyrBaeT BO3MOXHOCTh
0JIHOBPEMEHHOTO
[OTKJTFOYEHUS BIUTOTH 10 4
ceHcopoB. Kaxxaplil 3 BX010B
[leHTpaabHOrO MOAYIISI UMEET
raJIbBAHUYECKYIO M30JISIIUIO




(oOecrneueHne MeKKaHAIbHON
raJIbBAHUYECKOM M30JISIUN ).
[loakroueHne CEHCOPOB K
LleHTpaIbHOMY MOIYITIO
OCYIIECTBIISIETCS C TOMOIIBIO
CHEIAIN3UPOBAHHBIX
pazbeMoB trma LEMO,
00ecIeYnBarOIIIX
MIPABMIEHOCTH ITOIKJTFOUCHUS
pazbeMa U CHUKAIOIINX PUCK
CJIy4ailHOTO KacaHHUsI
Pa3bEMOB TOKOIIPOBOISIIINX
JacTeil, a TaKkKe
00eCMeYnBaIOINX 3aIUTY OT
HECAaHKIIMOHUPOBAHHOTO
MTOIKJTFOUCHUS K
[IPOM3BOJIBHBIM YCTPOMCTBAM.
Monyns "Knonka" ne menee 1
[IT., 00eCIIeUnBaET
BO3MOYXHOCTh: Pa3METKH
PErUCTPUPYEMbIX CUTHAJIOB U
O0TMEYaTh HE MEHEee 3-X
[Pa3TUYHbBIX KATErOpUU
COCTOSTHHIA.

Y cTpolCcTBO, BXOJAIIEE B
cocTaB JJabOpaTOPUH, JOIKHO
o0ecreyrBaTh BO3MOXHOCTh
pETHCTpaIK apTEPUATHHOTO
TaBJICHUS.

[IporpammHoOe obecrieueHue
(manee - [10). domkHo
o0ecTieunBaTh BU3YyaTU3aIUI0
1 00paboTKy
PETHCTPUPYEMBIX CUTHAJIOB.
[1aBHOE OKHO MPOTPaMMBI
TOJKHO COCTOSITH U3 BKJIAJIOK,
Kakaasi U3 KOTOPBIX
COJIEP>KUT HAOOP rpaduKoB,
HEOOXOIUMBIX JUIS
0TOOpaxkeHus TpedyemMoit
MH(pOpMaLUU.

Jl0/KHA UMEThCS BKITAKA JITS
0JIHOBPEMEHHOTO TIPOCMOTpa
CHTHAJIa CO BCEX CEHCOPOB,
OJIHOBPEMEHHO
[TOIKJTFOUCHHBIX K
[{leHTpaIbHOMY MOJYIIIO.

JT0 0OecrieunBaeT
BO3MOYKHOCTh




MHOTOKaHaJIbHOI'O
(mosurpau4ecKkoro) pexxuma
paboTHI yCTPOICTRA.
Takxe TOMKHBI UMEThCS
BKJIAJIKU IS BU3YyaIU3alul
CUTHAJIOB OT CEHCOpoB OMI,
@IIT, OKT, KT'P, 29T,
CEHCOpa JIbIXaHUsl, KHOTIKH; a
TaK)Ke TTPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BH3YyaTU3UPYIOTCS
crerupUIHbIC IJIS1 TOTO WIH
MHOT'O CUTHAJIA BEIMIHUHBL.
[10 nokHO 1aBaTh
BO3MOXXHOCTh BU3yaJIU3allUU
1 00paboTKH
PErUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:
- OMI': Bu3yanuzanus
CUTHaJa, CIIEKTP CUTHAJIA,
AMIUIUTYIHBIA TPUTTEP
- OIII': Bu3yanuzanus
CUTHaJIa, CIIEKTpa CUrHaja,
TaxOrpaMMbl, TpaduK MyIbca
- OKT': Bu3yanuzanus
CHUTHAJIa, TAXOIPaMMBI,
rpaduk myibca
- KI'P: Bu3yanusanus curnaia
- O0I': Bu3yanuzauus
CUT'HaJIa, CIIEKTP CUTHAaJa,
aMIUIUTYa anb(a-puTma,
aMILTUTY/1a OeTa-puTma.
- CeHCcop IbIXaHUS:
BH3yalM3alUs CUTHAJA,
- Knonka: Busyanuzanus
CUTHaJIa pa3METKU
110 1oKHO UMETH
BO3MOYKHOCTh KACTOMM3AINH
1 HacTpoiiku 110 ans
B PeKTUBHOTO OTOOpAKEHNUS
rpaduKoOB: HACTPOIKa I[BETA,
BHIOOD MMapaMeTPOB AJIs
aHaM3a, BHIOOP
0TOOpaxaeMbIX rpa(uKoB,
MaciiTabupoBaHue rpauKoB.
110 noDKHO UMETH
BO3MOKHOCTb 3aIUCH U
BOCIIPOU3BEICHUS
€rHCTPUPYEMBIX CUTHAJIOB.




B03MOKHOCTE HACTPOMKH
MmapamMeTpoB (PHIbTPAIIH
CUTHAJIa C TIOMOIIbIO QUITBTPA
HYDKHUX 9acTOT, (PHIIBTPa
BHICOKHX 9aCTOT, TIOJIOCOBOTO
(bWIbTpa, peKEKTOPHOTO
¢unbTpa.

C uenbio ynoOCTBa aHaAIK3a
CUTHAJIA, TOJHKHA UMEThCS
BO3MOKHOCTb 3alMCH
[PETUCTPUPYEMBIX CHTHAJIOB B
(aiin, ¢ mocnemyromie
BO3MOYKHOCTBIO HIX
[10CJIeIyIOIIETO
BOCIIPOU3BENICHUS B TAHHOM
[10 (uMHuTHPYS pETUCTPALUIO
CHUTHAJIa B PeXKHME PeaIbHOTO
BPEMEHN).

B cocTaBe: MeToIMUECKUE
MaTepHAaIbI IS YIUTENS U
00yJaronuxcsi, ONUCaHNE
[OJIKJIFOUEHUS] CEHCOPOB
1abopaTOpPHH, HHCTPYKIIUH T10
KcroJipb3oBanuio 110,
OIMCaHKe J1a0OPATOPHBIX U
[IPAKTUYECKUX PabOT, KOTOPOE
B TOM YHCJIC COJCPIKHUT
[pe3eHTAIMOHHBIC
MaTepHUaIbI.
'YnakoBka/kopoOka
mabopaTopuK JOHKHA
oOecrieunBaTh yJj00HOE
XpaHCHHE U COJICPIKATh
MOJICKA3KH ISt
[PaCIIOIOKEHUS] CEHCOPOB U
YCTpOMCTB J1a00paTOpUH ISt
y10OHOTO UCTIONB30BaHUS
[PET01aBaTeISIMU 1

00 yUaroIUMHUCS.

TexHoorndyeckas HaIpaBJICHHOCTb

0.

O06pa3oBaTeIbHBII
KOHCTPYKTOP JJIst
MPAKTUKH OJIOYHOTO
[IpOrpaMMHUPOBAHUS C
KOMILJICKTOM
TaTYNKOB

PoGoToTexHuueckuii Habop
MPCAHAZHAYUCH IJIA U3YyUCHUS
OCHOB POOOTOTEXHHKH,
eTalei, y3jaoB U
MEeXaHH3MOB, HEOOXOTUMBIX
TSI CO3JTaHUS
POOOTOTEXHUYECKUX

YCTPOWCTB.

1 mT.

1 mrT.




HaGop nmpeacrasisier coboi
KOMIUIEKT CTPYKTYPHBIX
DIIEMEHTOB, COSAMHUTEIBLHBIX
DIIEMEHTOB U
PIICKTPOTEXHUICCKUX
KOMITOHEHTOB.

Hab6op no3sosieT cobupats (1
[IPOrPaMMHUPOBATH
coOrpaemble MOJIENIH), U3
DIIEMEHTOB BXOSIINX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKHIX
YCTPOMCTB ¢
ABTOMATHU3HPOBAHHBIM
yIIpaBJIE€HUEM, B TOM UHCJIE Ha
KOJIECHOM XOJIY, a TaK e
KOHCTPYKIUH, OCHOBaHHBIX Ha
MCII0JIb30BAaHUU iepeay (B
TOM YHMCJI€ YEPBSIUHBIX U
3yOUaThIX), a TaK e PhIYaroB.
CBETOJIMOJIHBIA MATPUYHBIN
mucruield ¢ 6eoi moICBETKOM
Ha KOHTpOJLIepe

KonnyecTBo nopros
BBO/Ia/BBIBOJIA HA
KOHTpOJIIEPE HE MeHee 6
KoruecTBo KHOTIOK HE MEHee
4
O011IEE KOJIMYECTBO
hJIeMEHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) mporpaMMupyemslii 6J10K
yIpaBJIeHUsI, KOTOPBI MOXET
[paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEXHME;

2) cepBOMOTOpBI

3) TaTYMK CHJIIBI

4) naT4MK pacCTOSAHUS

5) naT4MK 1BeTa

6) akKyMyJIATOpHasi 6aTapest
7) [lnactukoBbIe
CTPYKTYPHBIC JJICMEHTHI,
BKJIIOUasi IepPOpPUPOBAHHBIC
PIIEMEHTHI: OaKu, KYOUKH,
OCH U BaJbl, COSJUHUTEIbHBIC
DIIEMEHTHI K OCSIM, IIIECTEPHH,
[peIHa3HauYeHHbIC JJIs
CO3MaHUS YEPBSIIHBIX U
3yOuaThIX mepead,




COCIMHUTEIBHBIC U
KpETEKHBIE 2JIEMEHTHI;

7) IlporpamMmmHoOe
o0ecrieueHue, UCIoIb3yeMoe
TUTST TPOTPaMMHUPOBAHUS
coOrpaeMbIxX
POOOTOTEXHUUECKUX MOJIEIEH
1 YCTPOWCTB, TOCTYITHO JUIS
CKAaYMBaHUS U3 CETH
HMurepHer

10.

O0pa3oBaTeabHbBIN
Ha0Op M0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIuiexT 1i1st u3ydeHust
OCHOB JICKTPOHHKH H
POOOTOTEXHHUKHU

HaGop noimkeH ObITH
[peIHa3HaueH JIJIs
MPOBEACHUS yUEOHBIX
BaHSTHI IO PJIEKTPOHUKE U
CXEMOTEXHHKE C IIEIThI0
3ydeHus Haubosee
pacnpoCTpaHeHHOMN
PJICMEHTHOM 0a3kl,
[IPUMEHSAEMON [t
MHKEHEPHO-TEXHUYECKOTO
TBOPUYECTBA yUAIIUXCSI U
pa3paboTKu y4eOHBIX
Mozeneit poooros. Habop
TOJIKEH MO3BOJISITh YUaITUMCS
Ha TIPAKTHKE OCBOUTH
OCHOBHBIEC TEXHOJIOTHH
MPOCKTHPOBAHUS
POOOTOTEXHUYECKUX
KOMILIEKCOB Ha TIpUMepe
y4eOHBIX MOieNIel pOOOTOB, a
TaK)KE U3Y4YUTh OCHOBHBIC
TEXHUYECKUE PEIICHUS B
00J1acTH KHOSPHETUICCKUX U
BCTPAMBACMBIX CHCTEM.

B cocTaB KOMIUIEKTa JODKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX 3JICMEHTOB
TSt COOpKH MakeTa
MaHHITYJISIITAOHHOTO POOOTAa,
KOMIUICKT METAJUTHUECKUX
KOHCTPYKTHUBHBIX 3JICMEHTOB
TSt COOpKH MakeTa
MOOMJIBHOTO poOOTa U T.II.

B cocTaB KOMIUIEKTa BXOJIUT
HA0OP AIIEKTPOHHBIX
KOMITOHCHTOB JIJISl U3YYCHUS

1 mT.
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OCHOB 3JIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAKXKE
KOMIUIEKT MPUBOJIOB U
aTYUKOB PA3IMYHOTO THUIIA
151 pa3paboTKu
POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocTaB KoMIIeKTa 10IKHO
BXOJIMTH: MOTOPBI C
SHKOJEPOM - HE MEHee 2 IIT,
CEPBOMPUBO/T OOJIBIIION - HE
MeHee 4 1T, CEpBOIIPUBO/L
MaJblil - He MeHee 2 IIT,
nH(ppaKpacHbI JaTYUK - HE
MeHee 3 1T, YIbTPa3ByKOBOH
TaTYMK - HE MeHee 3 1T,
TaTYMK TEMIIEpaTyphl - He
McHee 1 mT, JaT4nK
OCBEIICHHOCTH - HE MeHee 1
11T, HA0Op PIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPbI, CBETOANOIbI
Pa3IUYHOrO HOMUHAJA),
KOMILIEKT MPOBOJIOB JIJIs
OecraeyHoro
[IPOTOTUIIMPOBAHUS, TIaTa
OecraeyHoro
[IPOTOTUIIMPOBAHUS,
AKKYMYJISITOP U 3apsiAHOE
YCTPOMCTBO.

B cocTaB KOMITJIEKTa A0KEH
BXOJUTH MPOTPAMMHUPYEMBIit
KOHTpOJLIED,
[IPOrpaMMHUpPYEMBIN B Cpefie
Arduino IDE wmu
AHAJIOTMYHBIX CBOOOIHO
[PacpOCTpaHsAEMBIX Cpeslax
pa3palboTKHU.

[ IporpamMMupyemslii
KOHTPOJIJIEP JTOJDKEH
00Ja1aTh TOPTAMH IS
MOAKITIOUEHUS TU(PPOBBIX U
AQHAJIOTOBBIX YCTPOMCTB,
uHTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B coctaB koMmIiekTa 10KeH
BXOJUTH MOJTYJIb
TEXHUYECKOTO 3PEHUSs,




[IpeICTaBIAIOUINI coO0M
BBIYHCITUTENEHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKPOTIPOIIECCOPOM (KOJI-BO
sep - He MeHee 4 T,
4acToTa sjpa He MeHee 1.2
[T, 0onem O3V - He MeHee
512 M6, 06beM BCTPOEHHOM
nmamMsiTH - He MeHee 8 [°0),
MHTEIPUPOBAHHON KaMepoOu
(MakcHMabHOE pa3pericHue
BHJIEOMIOTOKA, MIEPEIaBAEMOr0
o naTepdeiicy USB - He
MeHee 2592 X 1944 en.) n
ONTHUYECKON CUCTEMOM.
MoayJib TEXHUYECKOTO
BpeHMsI TODKEH 00J1a1aTh
COBMECTUMOCTBIO C
Pa3IUYHBIMU
[IPOrPaMMHUPYEMBIMH
KOHTPOJIEPAMH C TOMOLIBIO
untepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moayis
TEXHUYECKOTO 3pEHUS JIOJKEH
IMETh BCTPOCHHOE
[porpaMMHOE 0OecrieueHne
Ha OCHOBE OIEpaIOHHOM
cucremsl Linux,
[103BOJIAIOIIEE OCYIIECTBIISATh
HACTPOWKY CUCTEMBI
MaIIMHHOTO 00yUeHuUs
[MapaMeTPOB HEUPOHHBIX
ceTeil st OOHapyKEHUS
00BEKTOB, ONPEICIICHHS UX
[MapaMeTPOB U JAabHEUIICH
MICHTH(DUKAIIH.

KoMIUIeKT nomkeH
oOecreyrBaTh BO3MOXHOCTh
M3Y4YeHUs OCHOB pa3paboTKu
MIPOrPaMMHBIX U allapaTHBIX
KOMIUIEKCOB MH)KEHEPHBIX
CUCTEM, pellleHul B cdepe
"NuTepHeT Bewiei', a Takxke
penieHuit B 00sactu
POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEIIJIEKTA
1 MAIIMHHOTO O0y4YeHUsI.

11.

UeTtbipexoceBou
yaeOHBIN

YueOHbIi
000T-MaHUTTYJISITOP

1 mT.
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[pOOOT-MaHUITYJIATOP
C MOAYJIbHBIMU
CMCHHBIMU
HacaaKaMu

[peHa3HaueH JJIs1 OCBOCHUS
00y4JaIoIUMHUCS OCHOB
POOOTOTEXHUKH, JIJIS
[MOJATOTOBKU 00YJaIOIINXCS K
BHEJIPEHUIO U MOCIEAYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIIIICHHOM
[TPON3BOJICTBE.

KonugecTBo oceii poboTa
MaHUITYJISITOpA - YETHIPE.
[lepemenieHne UHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCAM
TTOJKHO YIIPABIISATHCS
[I1arOBBIMH JIBUTATEIISIMU.
Hanpspkenue nuranus
[I1arOBBIX JBUTATENCH HE
6omee 12 B.

CepBozBUraTeNnb YeTBEPTOM
OCH JI0JDKEH o0ecreunBaTh
[MOBOPOT HHCTPYMEHTA.

'Yros noBopota
MaHUITYJISTOpa HA OCHOBAHHUH
BOKPYT' BEpPTUKAJIbHOM OCH HE
Menee 180 rpaycos.

J11s onpeiesieHns MOJI0KEHUS
MaHUITYJISITOpa TP TOBOPOTE
BOKPYT' BEPTUKAJIBHON OCH
TOJKEH HCII0JIb30BaThCS
PHKOJEP.

'Yros noBopoTa 3aHEro
[ie4ya MaHUIYJSITOpa He
Menee 90 rpamycos.

YT01 moBOpoTa nepeaHero
rieya MaHUIYJIATOpa HE
meHee 100 rpagycos.

JIns onpeneneHrs noJI0KEHUS
3aJIHEr0 U MepeHero miey
MaHUITYJISITOpA JTOJIKEH
MCIIOJIb30BATHCS THPOCKOTI.
YT0JI TOBOPOTA IO YETBEPTOU
ocu He MeHee 180 rpamycos.
JlomkHA OBITH BO3MOYKHOCTD
OCHAII[EHUS] CMEHHBIMU
HacaJKamMu (Hampumep,
neprkaTeNb KapaHaalia uin
(dbmomacTepa, MpUcocKa ¢
CEpBOJBUTATEIIEM,
MexaHHYeCKOe 3aXBaTHOE
YCTPOMCTBO C




CEpBOJBUTATEIIEM,
YCTPOMCTBO IS JIa3€pPHOU
CPABUPOBKHU WIIM YCTPOKCTBO
s 3D-mievatn).

Jlo/KHA OBITH BOBMOYKHOCTh
[OAKITIOUEHUS
TOTIOTHUTEBHBIX YCTPOMCTB
(Hanpumep, TpaHcHopTepa,
penbca Ui epeMelleHus
po0oTa, myabTa YIpaBlIeHUs
TUMa JKOMCTUK, KAMEPbI
MaIlIMHHOTO 3pEHUS,
ONTUYECKOTO JTaTUMKA,
MOJTyJ1s1 O€CIIPOBOHOTO
nocTyna.
PoOOT-MaHUITYISATOP JOIDKEH
o0OecrieunBaTh NIEPEMEIICHHE
HacaJIKu B IPOCTPAHCTBE,
AKTUBALUIO HACAJIKH,
BO3MOKHOCTh TIOJTY4CHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BO3MOXHOCTb
YIPaBJICHUS
TOTIOJTHUTEIbHBIMU
YCTPOMCTBAMH.

Marepuan kopnyca -
amroMuHui. [luamerp padoueit
30HBI (0€3 ydeTa HaBEeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocu) He MeHee 320 MM.
WuTepdeiic moaxmoveHus -
USB.

Jl0oJ1KeH UMETh BO3MOKHOCTh
QBTOHOMHOM pabOTHI U
BHEILIHETO YIIPaBJICHUS.

Y IpaBIISIIOIIMI KOHTPOJUIEP
OJI’KEeH OBITh COBMECTHM CO
cpenoii Arduino.
YIIpaBiIAOIINNA KOHTPOJIIED
COBMECTHM CO CPeIof
nporpaMMupoBaHus Scratch,
1 SI3BIKOM TPOTPAMMHPOBAHUS
C.

JlomkeH obecrieuynBaTh
[MOBOPOT IO NMEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJl U HA
3a1aHHBIN YTOJI, TOBOPOT IO
YETBEPTOW OCH HA 3aJIaHHBIN
yroJ, TBUKEHUE B




KoopauHatel X, Y, Z,
[epeMeleHre Ha 3aJaHHOE
[pacCTOsSTHUE 110 KOOpAUHATAM
X, Y, Z, nepenauy JaHHBIX O
TEKYIIEM TTOJIOKEHUU YTJIIOB,
repeaavy JaHHBIX O TEKYIIUX
KOOPJIMHATaX WHCTPYMEHTA.
JloyKeH noaiepKUBaTh
repeMenieHre B JEKapTOBBIX
KOOPAMHATAX U yIiiax
[MOBOPOTA OCEM, C 3aJaHHOU
CKOPOCTbIO U YCKOPEHUEM.
Tunel nepeMeeHnii B
IeKapTOBBIX KOOpPANHATAX:
NIBH>KEHUE 110 TPACKTOPUH,
NIBU>KEHUE T10 TIPAMOU MEXKITY
TBYMsI TOUKaMHU,
[epenpbrIruBaHue U3 TOUYKHU U
TOYKY (IIEpEHOC OOBEKTA).

12.

O06pa3oBaTeIbHBIN
HA0Op U1 U3Y4CHUS
MHOTOKOMIIOHCHTHBIX|
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISITAOHHBIX
po6oTOB

O06pa3oBaTEIbHBIA KOMIUICKT
OJKEeH OBITh MPeIHA3HAYCH
U1 U3YYEHUS
POOOTOTEXHUYECKUX
TEXHOJIOTHI, OCHOB
MH(OPMAaIIMOHHBIX
TEXHOJOTUI U TEXHOJIOTUI
[IPOMBILUICHHOU
ABTOMATHU3AINH, a TAKKE
TE€XHOJIOTHI
[IPOTOTUIIMPOBAHUS U

A AUTUBHOTO IIPOU3BOJICTBA.
B cocTaB KOMILIEKTA TOKHO
BXO/JUTh:

1) UHTenneKTyanbHbIH
CEpPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOM
YIIPaBJICHMUS], I03BOJIAIOLICH
00BEANHITH CEPBOMOIYITH
YT ¢ APYroMm 1o
[OCIIe/I0BATETLHOMY
uHTEepdeiicy - He MeHee 6 mT;
2) PoGoToTexHNYECKMIA
KOHTPOJIJIEP MOYJBHOTO
TUTIA, TPEACTABIAIOMNN
co0OM OTHOILJIATHBIM
MUKPOKOMIIBIOTED C
ONEpPalMOHHOW CHCTEMOM
Linux, o6be1uHEeHHBIH ¢
nepudepuiHBIM

1 mrr.




KOHTPOJIJIEPOM C TTOMOIIIBIO
[J1aThl PACIIHUPEHUSI.
PoboToTexHnueckuii
KOHTPOJUIEP JOJIKEH
VIOBJICTBOPSTH TEXHUICCKUM
XapaKTePUCTUKAM: KOJI-BO
siTIep BCTPOCHHOTO
MUKpPOKOMIIBIOTEPA - HE
MeHee 4, TaKToBasi 4acToTa
siipa - He menee 1,2 I'T'n,
00beM O3V - He meHee 512
MO, Hanmuuue uHTepdencos -
SPI, 12C, 12S, TTL, UART,
PWM, nmudpossie u
QHAJIOTOBBIC TIOPTHI JISI
[TOKJIFOYCHHUS BHEIITHUX
yCTpoicTB, a Taxke WiFi win
Bluetooth nys kommyHuKaK
CO BHEIIHHUMU YCTPOWCTBAMH.
PoOoTOoTEeXHUYCCKUI
KOHTPOJIJIEP JTOJDKEH
o0OecrieurBaTh BO3MOKHOCTh
[MPOrpaMMHUPOBAHUS C
[MOMOIIIbIO CPEJICTB SI3bIKOB
C/C++, Python u cBo60oaHO
[pacnupoCTpaHsIEMON CPebl
Arduino IDE, a Taxxe
YIIPABJICHUS MOJCIISIMH
POOOTOTEXHUUECKUX CUCTEM C
momortipio cpeasl ROS.

3) BeruncauTenbHblii MOAYIb
CO BCTPOEHHBIM
MHUKPOKOHTPOJIJIEPOM - HE
MeHee 1 miT.
BoranciuTenbHbIN MOAYIb
ToJKeH 00J1amaTh
BCTPOCHHBIMH ITU(PPOBBIMHU
nmopTamu - He MeHee 12 mT u
QHAJIOTOBBIMH ITOPTAMU - HE
MeHee 12 mT.
BoranciauTenbHbIil MOAYIIb
ToJIKEeH 00J1anaTh
BCTPOCHHBIM MOAYJIEM
OEeCITPOBOTHOM CBSI3M THUITA
Bluetooth u WiFi mus
CO3JaHus
anmapaTHO-IIPOrPAMMHBIX
[peLICHUH U
"YMHBIX/CMapT"-yCTPOICTB




1S pa3pabOTKH pelieHui
"NuTepHer Bemien".
BbIancInTeNbHBIN MOAYIb
oM KeH 001aaTh
COBMECTHMOCTBIO C
nepuepuiiHbIMY MIaTaMH
LTSI TIOKITFOYCHUS K CeTH
Ethernet u nogxirouenus
BHEIITHEW CHJIOBOW HArpPy3KH.
4) Monynb TEXHUYECKOTO
3pEeHUs, MPEACTABISIOMIMNI
co0oii ycTpoiicTBO Ha 6aze
BEIYHCITUTEILHOTO
MUKpPOKOHTpOJUIEpa U
MHTETPUPOBAHHOMN KaMephl,
o0ecrieynBaroee
[pacrno3HaBaHUE MPOCTEUILINX
M300paKeHUI Ha MOYJIE 3a
c4eT COOCTBEHHBIX
BBEIYHCITUTEILHBIX
BO3MOYKHOCTEH - HE MeHee |
I11T;

Mo1yllb TEXHUYECKOTO
3peHus JOHKEH 00eCcIeYnBaTh
BO3MOYKHOCTh OCYILIECTBIISITh
HaCTPOMKY dKCIIO3ULIUH,
banmaHca 6emoro, HSV
COCTABJISIOIIUX, TUIOIIAIN
0OHapyXHUBaeMOU 001acTH
M300paskeHus], OKPYTIOCTH
oOHapyXuBaeMon 00JIacCTH
M300paKeHus, OJIOKEHUE
0OHapyXMBaEMbIX 00JIacTEH
OTHOCHUTEJILHO JIPYT JIpyra
Mo1ylib TEXHUYECKOTO
3peHUs JOKCH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C vumn TTL qus
KOMMYHHKAITIH JIPYT C
IPYrOM WJIA BHEIITHUMH
YCTPOMCTBaMH.

5) Kommiekt
KOHCTPYKTHUBHBIX 2JIEMEHTOB
13 MeTajlia sl COOpKU
MOJIENT! MaHUITYJIATOPOB - HE
MeHee 1 miT;

6) KOMIUIEKT 271eMEHTOB IS
cOOpKHM BaKyyMHOTO 3aXBaTa -
He MeHee | mT.




OOpasoBaTebHBIN
POOOTOTEXHUUECKUN
KOMIUIEKT JIOJDKEH COJIEPKaTh
HaOop OUOIHOTEK
TPEXMEPHBIX MOJEIIEH I
MPOTOTUITUPOBAHUS MOJICTICH
MOOWJIBHBIX U
MaHUITYJISILUOHHBIX pOOOTOB
pa3nu4Horo tumna. B coctas
KOMIUIEKTA JIOJDKHBI BXOJIUTh
WHCTPYKIIUU ¥ METOTUIECKUE
yKa3aHHs 110 pa3paboTke
TPEXMEPHBIX MOJIETEH
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIIUOHHBIX POOOTOB €
Pa3TUYHBIMH TUTIAMU
KUHEMATUKH (yriI0oBast
KIHEMAaTHKa,
TIOCKO-TIapalyiesIbHAs
KIHEMAaTHKa,
nenpra-kuHeMaTtnka, SCARA
WM phIYa)KHAS KHHEMATHKa,
matdopma CTroapTa v T.I1.).
OOpasoBaTenbHbBIN
POOOTOTEXHHYECKUIA
KOMIUICKT JIOJDKEH COJIEPKaTh
WHCTPYKIIUH TI0
[MPOSKTUPOBAHHIO POOOTOB,
WHCTPYKIIUU ¥ METOJTUKU
OCYILIECTBICHHS HHKEHEPHBIX
[pacueToB Mpu
[MPOCKTUPOBAHUU (PACUETHI
Harpy3KH 1 MOMEHTOB, pacyeT
MOIITHOCTH MTPUBOIOB, pacyeT
MapaMeTpOB KHHEMAaTHKHU H
T.11.), THCTPYKIUH 10
pa3paboTke cucTeM
VIIpaBJICHUS M TPOTPAMMHOTO
obecrieueHus JJis yIpaBiIeHUs
poOOoTaMH, HHCTPYKLIUU U
METOMKH 110 pa3paboTKe
CHCTEM YIPaBJICHHS C
HIIEMEHTaMU UCKYCCTBEHHOTO
WHTEJUIEKTa ¥ MAIlTMHHOTO
00yueHusl.

KomnbrorepHoe o0opyioBaHue

13.

HoyTtOyk

Dopm-akTop: HOYTOYK;
KecTkas, HeOoTKIIFOUaeMas

1 mT.
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KJIaBUaTypa: HAJIM4KE;
Pycckas packiaaka
KJIABUATYPHI: HAJTMYIHUE;
JlnaroHasp SKpaHa: HE MEHEee
15,6 n1oiMoB;

Paspernenne skpaHa: He
Menee 1920 X 1080 nukcenei;
KonuuecTBo siaep
[poreccopa: He MeHee 4;
KonnyecTBO NOTOKOB: HE
MeHee §;

bazoBas TakTOBas yacToTa
rnpoueccopa: He meHee 1 I'T;
MaxkcuMamnbHasi TAKTOBAS
JacToTa Mpoleccopa: He
meHee 2,5 I'T;

Ksmi-mamsats npoueccopa: He
MeHee 6 MoaiiT;

O0BEM yCTaHOBJICHHOM
ONEPATUBHON MaMSTH: HE
MeHee 8 ['0aiiT;

O0BeM noasiepKUBacMOit
OIepaTUBHON MaMATH (151
BO3MO>KHOCTH PacIIMpPEHUs):
He MeHee 24 '0aliT;

O6wem Hakonmrenst SSD: He
Menee 240 ['6aiiT;

Bpems aBTOHOMHOM paboThl
oT OaTapeu: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He Ooree 1,8
KT;

Bremnuii nuarepdeiic USB
cTaHaapta He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnuii nuarepgeiic LAN
(ucmonbp30BaHMe
MEePEXOTHUKOB HE
[PEeIyCMOTPEHO): HATNYHE;
Hanuune monyinei n
uHTEepdeiicoB
(ucnonb3oBaHUE
MEepPEeXOTHUKOB HE
peaycMoTpero): VGA,
HDMI,

becripoBonas cBsi3b Wi-Fi:
HAJTHYUE C MOAACPIKKON




cranmapta IEEE 802.11n umm
COBpPEMEHHEE;
Web-kamepa: Hauume,
MaHunynsaTop "MbIlib":
HAJINIHE;
[IpenycTaHoBneHHas
OTIEpalMOHHAs CHCTEMA C
rpaduuecKuM
MOJTb30BATEIHCKIM
uHTEpdeiicom,
oOecrneunBaromias padoTy
pacrpocTpaHeHHBIX
00pa3oBaTENbHBIX U
00I11€CUCTEMHBIX
[PUITOKEHUI : HATHYHE.

14.

Tenexka -
XPaHWINILE
HOYTOYKOB

TUTI KOPITyca: METAJI;
BO3MOKHOCTh 0€30MacHOTO
BAIMIIIEHHOTO 3aMKOM
XpaHEHHs HOYTOYKOB:
HAJINYHE;

BO3MOKHOCTb 3apsIKU
HOYTOYKOB: HaJMuue,
MoJiiepKKa HOyTOyKOB U3
KOMILIEKTa TIOCTAaBKH,
Hanmnaue poyrepa Wi-Fi
crtangapta 802.11n unm
coBpemeHHee: | mT.

Mo/ Iep>KKa HOYyTOYKOB U3
KOMILJIEKTa IOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJEPKKA HOYTOYKOB
13 KOMITJIEKTa TIOCTaBKH;
Hanpsoxenue nuranus: 220
B\50 T';

[loTpebiisiemast MOIIHOCTH, BT
(MakcumyM): 2500;
[ToTpebsiemblit TOK, A
(MakcumyMm): 12;

JlnvHa mHypa
PIEKTPONUTAHUA: OT 2,5
METpa;

3aiuTa OT nepeHanpsHKeHus,
KOPOTKOT'O 3aMbIKaHHS:
HaTH4une;

Koneca misa nepensrkeHus ¢

TOPMO30M: HAJIUYIHUC.
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