MUHUCTEPCTBO INPOCBEUIEHUS POCCUNUCKOHN
®EJEPALINN

PACIHHOPAXKEHHUE
or 12 ssuBapsa 2021 r. N P-6

OB YTBEPXJIEHUU METOJINYECKHNX
PEKOMEHJIAIIUM ITO CO3JIAHUIO N
®YHKIIMOHUPOBAHUIO B
OBILIEOBPA3OBATEJIBHBIX OPTAHU3ALIMSIX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOU
HAIIPABJIEHHOCTEU

Bo ucnonnenne mynkra 4 [IpaBun npepocTaBieHust U pacnpeesieHus: cyocuuil u3 ¢eaepaibHOTO
Oromkera Owmkeram cyObekToB Poccuiickoit ®enepannyu Ha COPUHAHCUPOBAHUE PACXOTHBIX
o0si3aTenbeTB CyObekTOB Poccuiickoit Denepaliy, BO3HUKAIOMIUX MIPH PEATU3AUN PETHOHATBHBIX
MPOEKTOB, OOECTIEUMBAIONINX JIOCTIKEHHE IIeNiel, ToKas3aTellell W pe3ysbTaToB (eaepabHbIX
MPOEKTOB, BXOJMIIMX B COCTaB HAIMOHAJIBHOrO mpoekra "OOpazoBaHue", B paMKax
rocyJIapcTBeHHOM mporpammbl Poccuiickoit @enepanun "Pa3sutue oO6pazoBaHus'", MPUBEACHHBIX B
[Ipunoxennn N 5 x rocynapctBeHHOl mporpamme Poccuiickoii ®enepanuu  "PazButue
oOpasoBanus", yTBepKJIeHHON moctaHoBieHueM IIpaButensctBa Poccuiickoit deneparnuu ot 26
nexadpst 2017 r. N 1642:

1. YTBepauTh npuinaraeMbie MeToan4eckie peKOMEH/Ialuu M0 CO3/IaHUI0 U (DYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTEeIbHBIX OPraHU3AIMAX, PACIIONIOKEHHBIX B CEJIbCKOH MECTHOCTH U MAJIbIX TOPOJaX,
HEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HaIpaBIIEHHOCTEH B paMKax
PETMOHANBHBIX TPOEKTOB, O0ECMEYMBAIOIINX JTOCTW)KCHHE IIeNiel, MoKa3aTesled W pe3yibTara
denepanbHoro npoekra "CoBpeMeHHast mIKoa" HalMOHAIBHOTO MpoekTa "ObpazoBanue";

2. KoHTpoJ1b 32 UCTIOTHEHHEM HACTOSIIETO PACTIOPSKEHUS OCTABIISIO 32 COOOM.
T.B. BACHJIBEBA

Ipunoorcenue

YTBEPK/IEHbBI



PAcnopsiceHuem
Munucmepcmea npocsewenus
Poccuiickou @eoepayuu

om 12 aueaps 2021 2. N P-6

METOINYECKUE PEKOMEHJIAIIMHA 11O CO3IAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACIIOJIOKEHHBIX B CEJBCKOM MECTHOCTHU N
MAJIBIX TOPOJIAX, IIEHTPOB OGPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOU
HATIPABJIEHHOCTEM

1. O01mue moJ10KeHus

Hacrosimue Metoanueckue pekoMeHaau (anee - PexkoMeHjanum) HarmpaBieHbl Ha oOecrieueHre
€IMHBIX OPTraHW3alMOHHBIX W METOAMYECKUX VYCIOBHH CO3JaHUA W OOIIMX TMOAXOIOB K
(YHKIIMOHUPOBAHUIO B 00Me00pa30BaTEIbHBIX OPraHU3AlMAX, PACIOJIOKECHHBIX B CEIBCKOM
MECTHOCTH M MaJbIX TOpoJiaX, IEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOW U TEXHOJOTHUECKOH
HanpaeineHHocTe "Touka pocra", B memsix oOecrmeueHHs] peanm3anuu (eneparbHOro MpOoeKTa
"CoBpeMeHHas 1iKoJia" HallMOHAIBHOTO npoekTa "Obpa3oBanue" (najnee - penepaabHBIN TPOEKT), B
TOM YHCJIE YCTAaHOBJICHHUS TPEOOBAaHUM K pe3ybTaTaM HCIIOIb30BaHUs CyOcuanu u3 (heaepaibHOro
Oromkera OwmkeraM cyObekToB Poccuiickoit ®enepannyu Ha COPUHAHCUPOBAHUE PACXOTHBIX
o0si3aTenbeTB cyObekTOB Poccuiickoit Denepaliy, BO3HUKAIOMIKUX MPH PEATU3AUN PETUOHATBHBIX
MIPOEKTOB, O00ECMEYMBAIOIINX JIOCTHIKCHHE IeJield, ToKas3aTeneil W pesyibTara (eaepasbHOTO
npoekra "B o0meobpa3zoBaTenbHBIX OPraHU3ALUAX, PACIIOJIOKEHHBIX B CEIBCKOM MECTHOCTH U
MaJbIX TOpOJaX, CO3/MaHbl M (PYHKIMOHHUPYIOT LIEHTPHI OOpa30BaHUS E€CTECTBEHHO-HAYYHOW W
TEXHOJIOTUYECKOW HampaBiIeHHOCTEN" .

[IpuBenennsie B Hacrosiux PexomeHnaiusx TpeOOBaHMs SBISAIOTCS MHHMMaiIbHbIMU. Oprasbl
WCIIOJIHUTENILHOU BiacTH cyObekToB Poccuiickoit denepanyu (opraHbl MECTHOTO CAaMOYITPABIICHHS)
MpY peajn3aldyd MEpOIPHUATUN MO CO3JaHUI0 U (YHKIMOHHUPOBAHUIO B OO0IIE00pa3oBaTEIbHBIX
OpraHu3alUsAX, PACTIOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MAaJIbIX TOPOAax, IIEHTPOB 0Opa30oBaHUs
€CTECTBEHHO-HAYYHOW W TEXHOJormdeckoil HampasieHHocted "Touka pocrta" (manee - LleHTpsr
"Touka pocra") BnpaBe obOecriednBaTh TPEOOBAHMSI, MPEBHIIIAIOIINE YCTAHOBICHHBIC HACTOSIITUMU
Pexomennanusamu.

Hensamu co3nanusa ILlentpoB "Touka pocrta" siBhsieTcsl COBEPIIEHCTBOBAHWE YCIOBUM s
MOBBIIICHUsI KauecTBa 0O0pa30BaHUsl B 00IIe00pa30BaTEIbHBIX OPraHU3alMsIX, PACHOJOKEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIbIX TOpOJiaX, PACHIMPEHHs] BO3ZMOXKHOCTEH OOYYarOIIMXCs B OCBOCHUH
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOHW M TEXHOJIOTMYECKOW HAMpPaBICHHOCTEH, Mporpamm
JIOTIOJTHUTEIILHOTO 00pa30BaHMsI €CTECTBEHHO-HAYYHOW U TEXHHUUECKOHN HAIpPaBICHHOCTEH, a TakkKe



JUTS TIPAKTUYECKOM OTpabOTKM y4eOHOTo MaTepualia mo yuyeOHbiM npenmeraM "dusuka”, "Xumus",
"buonorus".

Hentper "Touka pocta" o0ecnieynBaIOT MOBBIIIEHHE 0XBaTa 00yJaroImuXxcs 00eo0pa3oBaTeIbHBIX
OpraHu3alliid, PACTOJIOKEHHBIX B CEITbLCKOM MECTHOCTM W MalblX TOpoJax, MNporpaMMaMu
OCHOBHOT'O OOIIEr0 M JOMOJHUTEIHLHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHOJIOTHUYECKOM
HANPaBICHHOCTEH C UCTIOIH30BAHHEM COBPEMEHHOTO 000PYIOBaHHS.

OpraHu3aioHHO-TEXHUYECKOe, METOAMUECKOe W MH()OPMALMOHHOE COIMPOBOXKJICHHE CO3JTaHUS B
cyobektax Poccuiickoit ®enepaumu lLlentpoB "Touka pocta" ocymectBiusier DenepanbHoe
roCcy1apCTBEHHOE ABTOHOMHOE oOpa3zoBatenbHOE YUpEeXKIACHHE JOTIOJTHUTEIBHOTO
npo(eCCHOHANBHOTO 00pa3oBaHusi "AKaJeMusi peajlu3allii TOCYJapCTBEHHOW TMOJUTUKA U
npo(eCCHOHANBHOTO  pa3BUTHUs  PAOOTHUKOB  0Opa3oBaHWss MUHHCTEPCTBA  MPOCBEIICHUS
Poccuiickoit ®enepanun” (nanee - denepanbHblii onieparop). Aapec caiTa: https://www.apkpro.ru/.

2. Ilopsinok co3nanus

Hentpst "Touka pocta" MOTYT CO31aBaThCS Kak 3a CUET CPEACTB cyOcumuii henepaibHOTO OrOKETa
B pamKax peanuzanuu ¢eaepaipbHoro mnpoekra "CoBpemMeHHas IIKoJsa", TaK M B paMKaxX HHBIX
MpOrpaMM M TIPOEKTOB 3a CYET Cpe/ICTB OkeToB cyObekToB Poccuiickoit deneparuu, cpeacts
MECTHBIX OOP)KETOB M BHEOIOP)KETHBIX HCTOUHUKOB.

Coznanue llentpoB "Touka pocta" ocymiecTisercs Ha 6aze o0Ie00pa3oBaTENbHBIX OpraHU3aIlni,
PacIoyoKEeHHBIX B CEJIbCKOM MECTHOCTH U MajbIX TOPOAAX, IPU 3TOM B MEPBYIO OYEPEIb CO3AAHUE
entpor "Touka pocta" pekoMeHAYeTCsl OCYIIECTBIIATh, B OpPraHU3alMsIX, MOKA3bIBAIOUIMX HU3KHE
o0pa3oBaTeIbHbIE PE3YJIbTATHI.

B cnydae co3nanus Llentpa "Touka pocra" 3a cueT cpeacTs cyocuauu u3 dhenepaibHOro 010 HKEeTa B
pamkax ¢enepanbHoro mpoekta "CoBpemeHHas mkona" cyobekt Poccuiickoit ®denepanuu
OIIPENIETISET:

- OopraH WCHOJHUTEIbHOW BIAcTH cyObekTa Poccuiickoit ®Dexepanuu, OTBETCTBEHHBIA 3a
peanu3anuio MEpONPUATHIA 10 CO3JaHuI0 U obecreueHuto GyHkruonupoBanust Llentpo "Touka
pocrta" Ha TeppuTopuu cyonrekra Poccuiickoit @eneparuu (PernonaabHblii KOOPIUHATOD);

- KOMIUIEKC Mep (IOPOXKHYIO KapTy) MO co3aaHuto U ¢pyHkimonupoBanuto Llenrpos "Touka pocra”
cornacHo [Ipunoxenuto N 1 k HacTosmuM PekoMeHnauusm.

KommnekcoM Mep mpu3HaeTcs IjiaH MEpONPUSTUN HAa OYEPETHOW TojJ M JABYXJETHHH IJIAHOBBII
NEepUo/I, NPEAYCMATPUBAIOUIMA MEPONPUATUS IO CO3JaHHI0 W (QyHKIHOHHpoBaHHIO LleHTpoB
"Touka pocTa", BKIIFOUAIOIINNA B TOM YHCIIE:

MEpONpPUsITUS, HalpaBJIeHHbIE Ha co3Aanue u oTkpbiTHe L{enTpoB "Touka pocra';
MEpOTpUATHS, HallpaBJICHHbIE Ha oOecnieuenne pynkiuonupoanus Llentpos "Touka pocra";

MEPONPHUATHSL 0 TOBBIIICHUIO TPOQPecCHOHATLHOTO MacTepcTBa paboTHUKOB LlenTpoB "Touka
pocra";

MEpONpPUATUS [0  KOHTPOJIO  JOCTHXKEHHMS MHHHMMAJbHBIX  IIOKa3aTelell  co3laHus U
¢bynkunonuposanus Lleatpos "Touka pocra'.

PernonanbHblit KOOPJMHATOP B COOTBETCTBUU CO CPOKaMH, ycTaHOBIeHHbIMU B [Ipunoxenun N 1 k
PexoMeHianusimM, yTBEpK/IaeT:



- JIOJDKHOCTHO€ JIMIIO B COCTaBE€ pPETrHOHAJIBHOIO BEJOMCTBEHHOTO IPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u ¢pyakinonupoBanue Llentpos "Touka pocra";

- ICPCUYCHb nokasatejeii u HWHIAUKATOPOB, COOTBCTCTBYIOIINX MMPHUBCACHHBIM B HpI/IJ'IO)KeHI/II/I N 2k
HaCTOAIIIHNM PGKOMGHI[aI_II/IHM, ux 3Ha‘l€HI/II\/’I;

- IepeyeHb 00111e00pa30BaTeIbHBIX OPraHU3aIHi, PACIIONIOKEHHBIX B CEJIbCKON MECTHOCTH M MaJTbIX
ropojax, Ha 0a3e KOTOpbIX MaHupyercs cosnanue LlentpoB "Touka pocta" (mo ¢opwme,
npenctasieHHoi B [Tpunosxenun N 3);

- tunoBoe llomoxxenme o LleHTpe o0O0Opa3oBaHHMS €CTECTBEHHO-HAYYHOW M TEXHOJOTHUECKOUH
HampaBieHHocrel "Touka pocra" ([Ipunoxenue N 4).

Coznanne nentpa "Touka pocta" Ha 6aze 00IIe00pa30BATENLHON OPraHU3AlUU JIOMYCKACTCS Kak
MyTeM BBIJCJICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOApa3esieHus] 001meo0pa3oBaTeabHON
OpraHu3alliy, TaK U 0€3 BBIICICHUS OTICIBHOTO MOIpa3eICHUs.

OO0meoOpa3oBaTenbHas OpraHU3aIMsa MW3JaeT JIOKAIbHBIH HOPMATHBHBIA aKT O Ha3HAUYCHUU
pykoBoautens lLlentpa "Touka pocta" (KypaTopa, OTBETCTBEHHOTO 3a (DYHKIIMOHHPOBAHHE U
pa3BUTHE), a TAKXKE O CO3/aHuU 1IeHTpa "Touka pocTta" U yTBEpKIACHUH TOJIOKEHUS O ACSITEIILHOCTH
entpa "Touka pocta".

Pernonanbubiii koopauHatop He mo3aHee AHS OTKpwITHs LleHTpa "Touka pocra" obecrieunBaeT
pasMelieHue B crnenuanbHo cosznanHoMm paszaene "Llentp "Touka pocra" odunmanpHOro caiita
oOmieoOpa3oBaTeIbHOW  OpraHM3allil B MH(POPMAIMOHHO-TEICKOMMYHHKAITMOHHOW  CETH
"UnrepHet" mHbopmManmu o co3ganuu U pyHkimonupoBanuu llentpa "Touka pocra", B TOM uncie
nHpopmarun 00 o00OpaszoBaTenbHBIX TMporpammax, obOopynoBanuu Ilentpa "Touka pocra",
IUTAHUPYEMOM pEXHUME 3aHATHM OOy4aromMxcs, IUIAHUPYEMBIX MeponpusaTusixk. B co3gaHHOM
paszzene opUIMAIBLHOTO caiiTa 00pa30BaTEIbHOM OpraHM3aly TakKe pa3Meniaercs uHdopmanus o
HalmoHabHOM TipoekTe "OOpa3zoBanue" (B TOM UHMCIE JIOTOTHM), aApec caiiTa U oduIMaibHas
cuMBoOJInKa MuHucTepeTBa npocsenienus Poceniickont @enepanun.

PerunonanbHblil koopauHaTop obecnieunBaeT nHpopmupoBanue denepanbHOro onepaTopa B ciiydae
co3iaHusi Ha Tepputopun cyonekra Poccuiickoit ®enepanuu LlentpoB "Touka pocra" B pamkax
WHBIX TIPOTPAaMM H TPOEKTOB, HE OTHOCALIMXCA K peanu3anud (eaepaibHOTO MpPOeKTa
"CoBpeMeHHas IKoJsia" HalMoHaidbHOro mpoekTta "OOpas3oBaHue'", 3a cueT CpeACTB OFOHKETOB
cyonrekToB Poccuiickoit denepanuu u (MiIH) CPEICTB MECTHBIX OFOKETOB U (MJIM) BHEOIOIKETHBIX
HMCTOYHHMKOB, a TaKX€ HaNpaBlieHMEe Ha coracoBaHue PepepasbHOMY ONEpaTopy KOHIENIUU
co3aHus ¥ pyHKIHOHUpOBaHUA TakuxX L{eHTpoB.

3. TpeOoBaHusI K IOMENICHUSIM, KOMILVIEKTOBAHHUIO 000PYyI0BAHHEM,
PACXOAHBIMH MATEPHUAJIAMHU, CPEACTBAMHU 00YUYeHHSI M BOCTIUTAHUSA

Coznanue IlentpoB "Touka poctra" mnpennonaraeT KOMIUIEKC YCIOBUH 10 OCHAIIEHUIO
o0Opa3oBaTebHBIX OpraHu3aluii  000pyJOBaHUEM, pACXOJHBIMM MaTepHajaMH, CpeICTBAaMHU
oOyuyeHUs: M BOCHMTAaHUS MJIs JOCTIDKEHUS 00pa3oBaTENIbHBIX pE3YJIbTaTOB M0 MPEIMETHBIM
obsnactam "EcrecTBeHHO-HayuHble mnpeameTsl’, "EcrecTBeHHble Hayku", "MaremaTuka Hu
nHpopmaruka", "OOmecrBo3Hanue U ectecTBo3HaHue", "TexHosorus", o0Opa3oBaTEIBHBIX
porpamm o01Iero o0pa3oBaHus €CTECTBEHHO-HAYYHOH M TEXHOJIOTMUECKOM HAIPaBIeHHOCTEH, PU
peanm3anuu KypcoB BHEYPOUHOU JEATEITBHOCTH M JIOTIOTHUTEIBHBIX O0IIEPa3BUBAIOIIMX MIPOrPaMM
€CTECTBEHHO-HaYYHOU U TEXHUYECKON HAIpaBJIEHHOCTEH.



[lepedenp HampaBiaeHHOCTEW peanm3yeMbix Ha 6ase LlenTpoB "Touka pocta" o0Opa3zoBaTEIbHBIX
MpOrpaMM MOXET OBITh PAaCHIUPEH B 3aBUCUMOCTH OT HMMEIONIMXCS Yy OO0IIe00pa3oBaTeIbHBIX
OpraHu3alyi yCIOBUH, a TaKKe MOTPEOHOCTEH Yy4aCTHUKOB 00pa30BaTEIbHBIX OTHOIIICHHH.

Coznanne nentpa "Touka pocrta" mpemmnonaraeT pa3BUTHE 00pa30BaTEIbHON WHEOPACTPYKTYpPHI
o0meoOpa3oBaTeNIbHOW ~ OpPraHM3allid, B TOM YHCJIE OCHAIIeHHEe 00IIeo0pa3oBaTebHOM
OpraHu3aluu:

- o0opymoBaHUEM, CpEICTBAMH OOYYEHHsS U BOCHUTAHHUSA Ui U3y4yeHUs (B TOM YHCIE
AKCIIEPUMEHTAIBHOI0) MPEIMETOB, KYpCOB, JUCUUIUIMH (MOJYyJeH) €CTeCTBEHHO-HAyYHOM
HalpaBJICHHOCTH M  TEXHOJIOTMYECKOM  HAaNpaBJICEHHOCTEH MpU  peaju3allud  OCHOBHBIX
001eo0pa3zoBaTeNIbHBIX MPOTPAMM U JIONIOJHUTEIBHBIX 0011e00pa30BaTeNbHBIX MPOrpaMM, B TOM
qHCcIie sl paCIIUPEHUs COJIepKaHus yueOHbIx npeametoB "duzuka", "Xumus", "buonorus";

- o0opynoBaHHEM, CpeACTBAMU OOY4YEHHMsS M BOCHUTAHUS JJISI U3YYEHHUS OCHOB POOOTOTEXHHKH,
MEXaHUKH, MEXaTPOHUKH, OCBOEHUS OCHOB IIPOIPAMMMPOBAHUA, pEIM3alUU  IIPOrpaMM
JIOMOJIHUTENIEHOTO 00pa30BaHMs TEXHUUYECKOM U €CTECTBEHHO-HAyYHOU HANPaBJIEHHOCTEH U T.JI.

- KOMIIBIOTEPHBIM U UHBIM 000pY/I0BaHUEM.

[lepeuenb, MHMHMMaIbHO HEOOXOAUMBbIE (YHKIMOHAJIbHBIE W TEXHUYECKHE TpeOOBaHUS U
MUHUMAaJIbHOE KOJIMYECTBO OOOpYJIOBaHMS, PACXOIHBIX MAaTEpUAIOB, CPEACTB OOy4YeHHs U
BocniuTaHusi g ocHamieHust llentpoB "Touka pocra" (manee - HMHPPACTPYKTYPHBIA JIUCT),
OTIpeIeIsIIOTCsl PernoHaIbHBIM KOOPAUHATOPOM C ydeToM [IpumMepHoro mepeunsi 060pymoBaHUs,
pacxXoJHBIX MaTEpUajOB, CPEACTB OOYYCHHS M BOCIUTAHHS I CO3JaHHS M oOecredeHus
(YHKIIMOHUPOBAHUS  LIEHTPOB  OOpa3OBaHUS  €CTECTBEHHO-HAYYHOH W TEXHOJOTMYECKOMH
HanpaBineHHOCTH "Touka pocra" B 00mIE00pa30BaTENbHBIX OPraHU3ALUAX, PACIOJIOKEHHBIX B
celibckOM  MecTHOcTH u  Majibix ropoaax (IIpumokenme N 6), TPUMEPHOTO THIIOBOTO
UHPPACTPYKTYpHOTO JHCTa, ompeaensemoro denepanbHBIM — OmMEpaTopoM, U HACTOSIIMX
Pexomenmanmii.

B  pamkax  ocHameHuss ~ oOmieoOpa3oBaTEeNbHBIX ~ OpraHuM3anuidi  npu  (HopMHUPOBAHUU
nHPPaCTPYKTypHOTO JucTa cyonekT Poccuiickoit denepanuu BrpaBe BHIOpaTh CTAHIAPTHBIA WK
npOoUIBHBIN KOMIUIEKT 000pYIOBaHUs, MPECTaBICHHBIA B MPUMEPHOM IMEpedYHe 00OPYIOBaHUS,
PacXoHBIX MaTEPHUAIIOB, CPEICTB OOyUEHUS U BOCIUTaHus AJisi ocHanieHus Lleatpos "Touka pocTa”
(ITpunoxxenne N 6). JIas MamOKOMIUIEKTHBIX 00IIe00pa30BaTeNbHBIX OpraHu3anmii <1> o0bem
€IMHUI] CPEACTB 00YYCHUS U BOCTTUTAHHS (DOPMUPYETCS] B MEHBIIIEM KOJIMYECTBE.

<1> ManokoMIUIeKTHOH  0O0IIe00pa3oBaTeIbHON  OpraHM3anuMeld B  paMKax pealu3aluu
MEpONpPUATHH TIO CO3AAHUI0 U (YHKIUOHHPOBAHHIO LEHTPOB ECTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKOM  HampaBJI€HHOCTEH  Mpu3HaeTcst  oOmieoOpa3zoBaTesibHAs — OpraHM3allus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXXJIOM M3 TMapajuiesied KOTOpol cocTamisieT He Ooiee 1
€/IMHUIIBL.

[IpodunbHBIE KOMIUIEKT OOOpYIOBaHHMS MOXET OBbITh BBIOpaH It  00IIE00pa30BaTEILHBIX
OpraHu3alvii, IMEIIMX Ha MOMEHT co3naHus nentpa "Touka pocta" Habop cpeacTB oOydeHus: u
BOCTIMTAHUS, TOKPHIBAIOIINI CBOUMHU (DYHKIIMOHATBHBIMU BO3MOXKHOCTSIMH 0a30Bble IOTPEOHOCTH
npu u3ydeHnuu npeameroB "duszuka”, "Xumua" u "buonorusa".

[IpopwmnbHbii  KOMIUIEKT ~ oOopynoBaHusi  obecrneunBaeT  AP(PEKTUBHOE  JIOCTHIKEHHUE



00pa3oBaTeIbHBIX PE3yNbTaTOB OOYyYaAIOUIMMHUCS 10 IpPOrpaMMaM €CTECTBEHHO-HAy4YHOU U
TEeXHOJIOTMYECKOW  HANpaBJICHHOCTEH, BO3MOXHOCTh YIJyOJIEHHOTO M3Y4YEHHS  OTIEJIbHBIX
IPEeIMETOB, B TOM 4YHcie Uil (OPMUPOBAHUS M300pETaTENIbCKOT0, KPEaTUBHOIO, KPUTHYECKOIO
MBIIUICHUS, Pa3BUTHS (YHKIHOHAJIBHOM TIpaMOTHOCTH Yy OOy4aromuxcsi, B TOM 4YHCIIE
€CTECTBEHHO-HAYYHOW Y MaTEeMaTUYECKOM.

[Tpu dopmupoBanun MHPPACTPYKTYPHOTO JUCTA W3 MPO(UIBHOTO KOMIUIEKTa B 00s3aTeIbHOM
MOpsZIKE 0OECTIeYnBAETCS BBIOOP CPEACTB OOYUCHHUS M BOCIIUTAHUS HE MEHEE YeM IO TPEeM YueOHBIM
npeametam ("®uszuka", "Xumus", "buonorua") u koMneoTepHOT0 000pyAOBaHUsA. OCTaBIIMECS 110
UTOTaM OTpeIeNICHUs] 00s13aTeILHOT0 000PYIOBaHUSI CPEJICTBA, MPEIYCMOTPEHHBIC JJIsi OCHAIICHUS
entpa "Touka pocra", pacmpeaensioTcss Ha MPHOOPETEHHE JOMOJHHUTEIHLHOTO 000pYAOBaHUS,
BXO/ISIIIIETO B MEpeUYeHb 000PYI0BaHMUs, PACXOAHBIX MAaTepPHAJIOB, CPEACTB OOYUYCHHUSI M BOCTIMTAHUS
npodunbHOoro komruiekta (IIpmioxxenne N 6 K METOHMUECKAM PEKOMEHIAIINSM ).

[Ipu BBIOOpPE JOMOJHUTEIHLHOTO OOOPYIOBaHHS TAaKXKE CIEAYeT YUYUTHIBaTh CIEUUPUKY U
noTpeOHOCTH OTpaciieit SKOHOMUKH cyOobekTa Poccuiickoit denepanuu.

PervonanbHblii KOOpIUHATOP OOEcleYMBaeT corjacoBaHue c(HOPMUPOBAHHOIO B COOTBETCTBUHU C
TUTIOBON opmoit mMHDpacTpykTypHOro smcra ¢ denepanbHbIM OMEPATOPOM B COOTBETCTBUH C
periaaMeHToMm, onpezensieMbiM DeiepaabHbIM OIIEPaTOPOM.

[lpu HampaBieHMHM Ha COTJIaCOBaHWE HH(QPACTPYKTYPHOTO JIMCTA, COJEpPIKAILIETO CTaHJapTHHIE
KOMIIJIEKTHI, PernoHaabpHbI KOOpAUHATOP MpenocTaBiseT (1o hopme denepanbHOro omneparopa):

- NOATBECPKACHUEC OTCYTCTBHUA B COOTBCTCTBYIOIIHX O6p330BaT€J'IBHBIX opraHu3alusax, OCHAOICHUC
KOTOPBIX INIAHUPYCTCA, O60py,I[OBaHI/I$I, pPacXOaHbIX MAaTCpUuaioB, CPCACTB O6y‘~I€HI/I$I 1 BOCIIMTaHMA,
YKa3aHHBIX B IEPCYHE CTAHAAPTHOI'O KOMILJICKTA,

- IOATBEPKACHUE HaMU4us (MO0 oOecrieueHrne Han4us 10 MoMeHTa ocHamleHus Lleatpos "Touka
pocra") yCIOBUM i XpaHEHUS W HUCHOJIb30BaHUS XMMHUYECKHMX pEaKTUBOB, B TOM YHUCIE
HEOOXOAMMOro 000py/ZOBaHUs, BKIIOYAs IIKAa(] BBHITSHKHOW MAaHOpPAMHBIA W MKad Uil XpaHEHUs
XUMHYECKUX PEAKTUBOB OTHEYIOPHBINA, corjacHo [lepeuHro cpenctB oOydeHUS W BOCIHMTAHUS,
HEOOXOJMMBIX ISl peanu3aluud O00pa30BaTENbHBIX NPOTpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
00I1Iero U cpeJHero oduero oopazoBaHus, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHSIM O0Yy4eHUs,
HEOOXOJMMOTO TMpPH OCHALICHHH O00IIe00pa30oBaTeNbHBIX OpraHM3alMid B LENAX peallu3aluu
MEPONPUATUH TO COJCHCTBHIO CO3MaHUI0 B cyObekrax Poccuiickoit @enepanuu (ucxoas wu3
MPOTHO3UPYEMO  MOTPEOHOCTH) HOBBIX MECT B  00meoOpa3oBaTEeNbHBIX  OpraHU3aIMIX,
YTBEpXKJACHHOMY npruka3zoM Munnpocsemenust Poccuu ot 3 centsopst 2019 r. N 465.

OO0pa3oBarenbHbIE OpraHu3alny, Ha 0a3e KOTOPBIX CO3Aat0TCs U GyHKIMOHUPYIOT LlenTph! "Touka
pocta", JOJDKHBI COOTBETCTBOBATH JEHCTBYIONIUM TpPEeOOBAaHUSIM K YCTPOWCTBY, COJEPKAHHUIO H
OpraHu3aluy pekuma padoThl 00pa30BaTENbHBIX OPraHU3alMil U UHBIM HOPMAaTUBHBIM IPAaBOBHIM
aKTaM, OTpPEJCNIAIONIMM TPEOOBaHMUS K OpPTaHM3aIMU OOIIETO W JOMOJIHUTEILHOTO 00pa3oBaHUs
NETe.

[Tomemenust (GpyHKIMOHATBHBIE 30HBI, B TOM uYHce Yy4eOHble KaOWHETHI (PU3UKH, XUMHH,
o6uonorun) Llentpa "Touka pocta" pekoMeHIyeTcs pacrmoJiaraTh B peeaax OqHOro 3/1aHUs.

[IpoektupoBanue, 3oHupoBanue nomemenud LlentpoB "Touka pocra" wu onpenereHue
J3alH-PEIICHN OCYIIECTBIISIETCSI ¢ YYETOM PYKOBOJCTBA IO MPOEKTUPOBAHUIO LIEHTPOB "Touka
pocra", yrBepxkaemMoro (heaepaabHBIM OMIEPATOPOM.

[Ipu mpoextupoBanuu, 30HUpoBaHUU TomenieHud llentpoB "Touka pocrta" crneayeT y4uTHIBATH



0COOEHHOCTH 000pyIOBaHUS, PACXOIHBIX MaTEPUAIIOB, CPEICTB O0YyUYCHHSI U BOCIIUTAHHS, KOTOPHIM
Oynet oOecnieunBaThCsl 0OpazoBaTeIbHas OpraHU3alIlus.

[IpoekT 30oHMpoBanusa mnomemenuid LlentpoB "Touka pocta" mnpencrasisiercs DeneparbHOMY
OTepaTopy OJHOBPEMEHHO C MPEICTaBICHUEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranuszanus 00pa3oBaTe/IbHON AeATEJILHOCTH

OOpa3oBarenbHas JesATelbHOCT Ha 0Oaze 1meHTpoB "Todka pocta" oOCyHIeCTBISIETCS 1O
o0Opa3oBaTeIbHBIM MPOrpaMmMaM OOIIETO U JIOMOJHUTEILHOTO 00pa3oBaHUsI.

Tp€6OBaHI/I5[ K (bOpMaTy OpraHusanuu O6paBOBaT€HBHOI>'I ACATCIIBHOCTU  PCTYIHUPYIOTCA
HaCTOAIIIMMHN PGKOMGH,I[aLII/IHMI/I 1 HWHBIMH I/IH(l)OpMaLII/IOHHBIMI/I U MCTOAJUYCCKHUMH MaTCpHaJlaMH
CDG,I[GpaIIBHOFO orcparopa.

HampaBnenust peanusyembix ¢ ucnoiib3oBanuem pecypcoB LlentpoB "Touka pocrta" mporpamm
ONpENENATCS B COOTBETCTBUM C METOJMYECKMMH MaTepuajaMd U  PEKOMEHJAlUSMU,
YCTaHaBIMBAEMbIMH U aKTyalu3upyeMbiMU DeepanbHbIM OIEPaTOPOM.

Ha 06aze mentpoB "Touka pocta" oOecredmBaeTcsi peanuzanus 00pa30BaTENbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKOW HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMH 3aKOHOJATEILCTBA B c(hepe 00pa3oBaHUs U ¢ yueToM pexomeHaanuii denepaabHOro
omepatopa. B o0s3arensHOM mopsiake Ha 6ase neHTpoB "Touka pocta" obGecrieunBaeTCsl OCBOCHUE
oOydaromumucs ydeOHbIX npenmeroB "®dwuszuka", "Xumusa', "buonorus" c¢ wucnoiap30BaHHEM
npruoOpeTaeMoro 000pyI0BaHuUs, PACXOIHBIX MATEPUAJIOB, CPEICTB O0YyUEHHUS U BOCTTUTAHMSI.

He menee 1/3 oO0bema BHEYpOUHOU NeSATEIHHOCTA O0YUYAIOIIUXCS TOJDKHO OBITh OPUEHTUPOBAHO HA
MOJJIEp)KaHNE ECTECTBEHHO-HAYYHOW M TEXHOJOTHYECKON HaIpaBIeHHOCTEH 00pa3oBaTEIbHBIX
nporpamm, OpU 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAyYHOH HaNpaBJICHHOCTH HE MOXKET
coctaBiaTh MeHee 20% orT oOmero ob6bemMa BHEypouHOU jesTenbHOCTH. (OOpa3oBaTelbHBIE
IporpaMMbl IO JPYT'MM HANpaBICHHOCTSAM IpPU HAJIWYMU BO3MOXKHOCTH PEKOMEHIyeTCs
IJIAHUPOBATH C UCTOJIb30BaHUEM pecypcoB Llentpos "Touka pocra”.

Pa3zpaboTka paboumx mporpamm mo upeameram "®usuka", "Xumusa", "buonorus", ydeOHbIM
peaIMeTaM €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOW HANpaBICHHOCTEH M3 4YacTH y4eOHOTO
wiaHa, (GOpPMHUPYEeMOH YYaCTHUKaMHU OOpa30BaTEIbHBIX OTHOIIECHUH, MPOrpaMM BHEYPOUYHOU
JEeSITETFHOCTA ¥ JIOTIOJHUTEIBHOTO 00pa30BaHUs OCYIIECTBISIETCS —00mIe00pa3oBaTeIbHBIMU
OpraHu3alus MU, B KOTOPBIX coO3JaroTca HeHTpbl "Touka pocrta", CaMOCTOSATEIBHO C YYETOM
METOJMYECKHX MarepuasioB W  pexkomeHaauuii denepanbHoro oneparopa. Peanusanms
0o0pa3oBaTeNbHBIX  TPOTPaMM  JOMOJIHUTEIBHOTO  00pa3oBaHMs B MAJIOKOMILICKTHBIX
0011e00pa3oBaTeNIbHBIX ~ OpraHM3alMsIX OCYLIECTBIISETCS IPU HAJIMYMM Y  OpraHU3aluu
COOTBETCTBYIOIIMX YCIOBUH. JIJs1 MaJOKOMIUIEKTHBIX OOII€00pa30BaTENbHBIX OpraHU3aluil
JIOMyCKAaeTCsl OTCYTCTBUE JIMIICH3MH HA JIOTIOJHUTEIbHOE 00pa30BaHUE U PEANU3YEMBIX MPOrpamMm
JIOTIOJTHUTEIILHOTO 00pa30BaHMs.

PekomeHmanmm mO HMCHONB30BAaHUIO CTAHIAPTHOTO KoMmIuwiekTa obopymnoBanus Llentpa "Touka
pocta" mpu peanu3alu NporpaMM eCTeCTBEHHO-HAyYHOW M TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH
onpenenensl B [Ipunoxenuu N 5 k HacTogmuM PekoMeHaausm.

ConpoBoXA€HHE W METOAMYECKOE OO0ECICYCHHE HCIOJB30BAaHUS TPOGUIBHOTO KOMILIEKTA
obopynoBanuss B 0Opa3oBaTeidbHON JesTenbHOCTH IIeHTpoB "Touka pocra" OCYIIECTBISET
denepanbHBIN ONEpaTop.



Mertonudeckne Marepuanbl, pa3pabOTKM M HHBIE MaTepHanbl 0 BOMNPOCAM HCIHOJIH30BAHUS
npouIIbHOTO KOMIUIEKTa  00OpymoBaHUsI  pa3pabarbIBaroTcs, AKTYyaJIM3UPYIOTCS u
pacmpoctpansorcs OenepanbHbIM ONIEPaTOPOM, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX Me/Ina
WHCTPYMEHTOB (BU€0, BEOMHAD, MyOIUKAIIHH).

denepanbHBIM ONEPATOPOM Ha PETYJSIPHON OCHOBE 00ECIIEUMBACTCS MPOBECHUE METOIUYECKUX H
00y4aronux MEpOIPHUITHI 1O BOMpPOCaM OpPraHM3alMU 00pa3oBaTENbHOTO mporecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHUEM MPOGUIHLHOTO KOMILJIEKTa 000pyI0BaHHsI, OKa3aHHE METOAMYECKOM
MIOMOIIM TIPH pa3paboTKe yueOHBIX MaTEepHUasoOB, 3aJaHHUI IS COBEPIICHCTBOBAHUS MPAKTUYECKON
MOJITOTOBKM OOydYaromuxcs N0 Y4eOHbIM MpeAMeTaM, KypcaM BHEYPOYHOH JesTeNbHOCTH,
JIOTIOJTHUTEIILHOTO 00pa30BaHMsI IETEH.

[lenarornveckne pabOTHHUKH, OCYIIECTBISIONINE esATEIbHOCTh Ha Oa3e LlenTpos "Touka pocrta" ¢
NpPUMEHEHUEM MPO(UIBLHOTO KOMIUIEKTAa OOOPYAOBaHUS, MPOXOIAT OOyYEHHE IO MporpaMMam
JIOTIOJIHUTENILHOTO TPO(GECCHOHAIBHOTO 00pa3oBaHus (KYpChl TMOBBIIICHHS KBaTU(pUKAIUN) U3
OenepanpHoro peectpa mnporpamm  JII1O. IloBeimieHne KBagupUKAIMK — IEIarOrM4eCKUX
pabOTHHUKOB OCYIIECTBIISIETCS] HE PEIKE OJJTHOTO pas3a B TPH rojia.

5. Oprann3anuoHHO-METOAUYECKOE CONPOBOKICHUE U UCIIOJIb30BAHUE
WHOW CO3IaHHOM B paMKax peaju3anui HAMOHAJIbHOI0 MPOEKTA
"OoOpa3zoBanue' nHppacTPyKTYpbI

B nemsx KoMIieKCHOro comnpoBojeHust aestenbHocTH IlentpoB "Touka" ®enepanbHbIM
orepaTopoM OO0ECIEYMBACTCS OCYIIECTBICHWE TyOIUMKanmuidi W OOHOBJICHHS METOIUYECKUX
MaTepuajoB, BKIIOYAIOMIMX Y4eOHO-METOAWYECKHEe MaTepuasibl (MHCTPYKLIUH, METOAMYECKUE
noco6us, NHPOPMAIIMOHHBIE MaTepHasbl, NEPEUYHH PEKOMEHIYEMbIX JIMTEPATypHBbIX HUCTOUYHUKOB,
BUJIeOMaTepUaibl U Ap.), a TAKKe MaTepuabl 10 UTOraM IpoBeaeHus Meponpustuii denepaibHoro
orepaTtopa (BeOMHapbI, CeMHUHAPBI, KOH(PEPEHIINU, COBEIIAHMS U JIP. ).

Hns  memarormueckux pabotHukoB lLlentpoB "Touka pocta" @enepanbHbIM —OMEPaTOPOM
oOecrieunBaeTCsl TMPOBEJACHUE TEMATUYECKMX BEOMHApOB M 00pa30BaTENBbHBIX MEPOIPHUATHUH,
HANPaBIICHHBIX Ha DPa3bsICHEHHWE BOMPOCOB peaHM3alli O00pa30BaTENIbHBIX HporpaMm Ha 0Oasze
HenTpos "Touka pocta" ¢ npuMeHEHHEM MPOPUIBHOTO KOMILIEKTa 000pyA0BaHUsI.

s PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAsmux paboTHukoB lLlentpoB "Touka pocrta"
denepanbHBIN orepaTop oOecreYnBaeT MPOBEACHHE TeMaTHUECKUX BeOWHAPOB, HANPABICHHBIX Ha
JIOTIOJTHUTENIBHOE Pa3bsCHEHHE BOIPOCOB, OTHOCALIMXCS K MCIOJHEHUIO KOMIUJIEKCOB MEP
(opOKHBIX KapT) Mo co3fganuio U (yHkiuoHupoBanuio LlentpoB "Touka pocra", TOCTHIKEHHIO
YCTaHOBJICHHBIX TOKa3aTeniell (pyHKIMOHMPOBAaHMSA, HCIIONB30BAHUIO WHOW CO3/IaHHOW B pPaMKax
peanm3anuy HaluoHaIBHOTO npoekTa "O6pa3oBanue” HHGPACTPYKTYPHI.

B  umemix  »ddexTuBHOW  OpraHM3allMOHHO-METOAMYECKOM  TONJEPKKH  CO3JaHus |
¢bynkunonuposanus LlentpoB "Touka pocta" Ha Teppuropun cyobekToB Poccuiickoit denepanuu
PernonanbHbIM ~ KOOPAMHATOPOM  OOECIIEYMBAETCSl  BOBJIEYEHHME  JIETCKUX  TEXHOIAPKOB
"KBantopuym", 1eHtpoB mudpoBoro obpazoBanus nereid "IT-ky0", KIIOUEBBIX IIEHTPOB
JIOTIOJTHUTENIbHOTO 0OpaszoBanus "lom HayuyHOU Konmabopanuu" B aedarensHOCTh LlenTpoB "Touka
pocrta" B cienyronux Gopmarax:

1. IlpoBeneHne COBMECTHBIX MEPONPUATHH Ui OOYYAIOUIMXCS M MEeNarorn4eckux pabOTHUKOB
oOmieoOpa3oBaTeIbHBIX OpraHu3anuii, Ha 0a3ze KoTopbix co3marorcsi IlenTper "Touka pocta"



(oOyuaromue ceMuHapbl ¥ MacTep-KiIacchl MO0 BOMPOCAM HCIOJB30BaHUS 00OPY/IOBaHUs, CPEICTB
OOy4eHHSI W  BOCIUTAHHUS; METOAMYECKHE MEpONpHSTHS [0  BONpOcaM  pa3paboTKH,
COBEpPIICHCTBOBAHUS u BHEJ/IPCHUS nporpamm JOTIOJTHUTEIILHOTO o0pazoBaHus
€CTECTBCHHO-HAYYHOW M TEXHUYECKOW HAIPABICHHOCTH, OPraHU3alll BHEYPOUHOH JEATEIBHOCTH
00yJaroIMXCsl; MHANBUAYaIbHbIE KOHCYJIBTAIIMU IS TIeJarornyecKux pabOTHUKOB, B TOM YHCIIE B
peKUME OHJIAHH, 3aHATHA TPOEKTHOW JEATeNbHOCTHIO; KOHKYPCHBIE M COPEBHOBATENbHBIC
MEpOTIPHUATHUS IJIsI JeTeH | Ap.).

2. OpraHuzanys U y4acTHE€ B PErMOHAJIbHBIX M MEXKPETHOHAIbHBIX KOH(pEpeHIHIX, (HecTUBaIX,
¢dopymax 1Mo oOMeHy OnbITOM pabOThl HAa BBICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCIIE IO
peanuszanuu npeaMeTHelx obiacteil "EctecTBeHHO-HayuHble npeametsl”, "EcTecTBeHHbIE HayKu',
"Matematuka u uHpopMmatuka', "OOmiecTBo3HaHue U ectecTBo3HaHue", "TexHomorus", a TaKxke
IpOrpaMM  JIOTIOJIHUTEIBHOTO  OOpa3oBaHMsl ~ €CTECTBEHHO-HAYYHOH UM TEXHMYECKOH
HaIPaBJIIEHHOCTEM.

3. YyacTthe pervoHajgbHbIX KOOpAMHATOpOB, mpenactaButeneil LlentpoB "Touka pocta" M MHBIX
LEHTPOB, PYHKIIMOHUPYIOMIUX Ha TeppuTopuu cyonrekTa Poccuiickoit denepanuu, B MEPOTIPUSATHSIX
®denepanbHOro oneparopa.

I'paduk meponpusTuii, KBOTHl y4acTHs, COAEp>KaHUE M TEXHOJIOTUU IPOBEACHUS MEPONPUSTUI
noBojsTes PenepanbHbIM ONEPATOPOM JOTIOIHUTENBHO.

4. OpraHuzanys ¥ ydYacTHE B TPOBEACHUH WH(POPMALMOHHBIX KaMIAHUK IO MOIYJISpU3ALUU
HalmoHaNbHOTO mpoekTa "OOpazoBanue" Ha Teppuropun cyonekToB Poccuiickoit ®denepamnmu, B
TOM 4YHCIE COOBITHUSAX, MPOBOJUMBIX [UIi KOHCYJIBTAIIHOHHOTO COTPOBOXKICHHUS POAMTENEH
(3aKOHHBIX TMpeACTaBUTENICH) OOyUYalOMMUXCSd O BO3MOXKHOCTSX JUISI Pa3BUTHSL CIHOCOOHOCTEH U
TaJaHTOB WX JeTed, Npo(ecCHOHATbHONH OpHEHTAlMM ¥ YCIENIHOTO OCBOCHHUS OCHOBHBIX
o0Opa3oBaTeIbHBIX IPOrpaMM 00111ero 00pa30BaHMUs.

5. PazpabGoTka, yTBEpXJCHHE ¥ pealu3alusi CETEeBBIX 00pa30BaTENbHBIX MPOrpaMM  C
WCIOJb30BAaHUEM BBICOKOOCHAIICHHBIX YYEHHMKO-MECT, CO3JIaHHBIX B CyObekTe Poccuiickoit
denepanin B pamMKax HamMOHAILHOro mpoekTa "OOpas3oBaHue", B TOM YHCIE COBMECTHO C
JETCKUMU TexHonapkamu "KBanropuym".

6. BoBieuenne oOyvaromuxcs o0meo0pa3oBaTebHBIX OpraHU3alni, Ha 0a3e KOTOPBIX CO3AI0TCS
u  ¢(yakunonupyrotr ILlentper "Touka pocta", B pasznuuHbie (OPMBI  COMPOBOXKICHUS U
HACTaBHMYECTBA C  HCIOJB30BAHMEM KaJpPOBBIX  PECypcoB, OOECHeuMBaKOUIMX  padoTy
BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JaHHbIX B cyObekre Poccuiickoit denepanuu B pamkax
HaIMOHANBHOTO mpoekTa "OOpa3oBaHue" C y4eTOM METOJOJOTHUH  (LIEJIEBOM  MOJIEIIN)
HACTaBHMYECTBA OOYyYAlOMIMXCS M OpPTraHW3alui, OCYIIECTBIIOMUX  00pa30BaTEIbHYIO
JESITETPHOCT, O  00IIe00pa3oBaTebHBIM,  JIOTIOHUTEIBHBIM  00IIe00pa3oBaTebHbIM U
nporpamMmmamM CpeaHero MpogecCHOHAILHOTO 00pa30BaHUs, B TOM YHCJIE C MPUMEHEHHEM JIYUIIHX
MIPAKTHK OOMEHA OMBITOM MEX]Ty 00Y4arOIUMUCS.

Hentpst "Touka pocta" UCTONB3YIOT HHOPACTPYKTYPY U KAJPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTopuym", co3maBaeMbix Ha 0a3e o00mIeoOpa3oBaTENbHBIX OpTaHU3AIMN, ISl pa3BUTHS
MPOEKTHON JAesTeNbHOCTH oOyuatomuxcs. Ilemarormueckue pabotnuku IlentpoB "Touka pocra'
o0ecreynBalT yJacThe OOYyJaronuxcs B MEPONPHATHIX IETCKUX TexHomapkoB "KBantopuym" c
yAaJeHHBIM HCHOJb30BaHUEM O00OpYAOBaHUS, CPEACTB OOy4YeHHMs M BOCIUTAHHs, a TakKxke
NPUHUMAIOT y4acTHe B OPraHU3yeMbIX UMM CEMHUHapax MO JAEMOHCTpanuu 3Q(EeKTUBHOTO ONbITa
peanuzanuu 00pa30BaTEIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTHYECKOW U WHBIX HANPABICHHOCTEH
Cpeay WHBIX 00IIe00pa30BaTENbHBIX OpraHU3allUil, PacMOJIOKEHHBIX Ha TEPPUTOPUHU CyOBEKTa



Poccuiickoit @enepanuu.

PernonanbHbIM  KOOpAMHATOPOM Ha  Tepputopun cyowsekta Poccuiickoit ~ ®Denepanuun
obecrnieunBaeTcst paboTa MO MOAJEPKKE OO0IIE0O0pa30BaTENbHBIX OPraHU3aINi, MOKA3bIBAOIINX
HU3KHE O00pa3oBaTeNIbHBIC pE3YJIbTaThl, C HWCHOJIb30BaHHEM HH(PPACTPYKTYpPHl U KaJpPOBOTO
obecieuenust LlentpoB "Touka pocta" B pa3nuyHbiX Qopmarax (COBMECTHas pear3alus
00pa30BaTeNbHBIX MPOTPAMM, MPOBEACHUE O0YYAIOIIUX MEPOIPHUITHIA, CEMUHAPOB, KOHCYJIbTAIUH

u p.).

[Ipu mpoBeaeHHH Pa3IMYHBIX MEPOINPHUATUH, CBSI3aHHBIX C peaiv3alieil HalMOHAJIBHOIO MPOEKTa
"O06pazoBanue", UCIOIB30BAHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX M (PUHAHCOBBIX
pECYpCOB, OJDKHO OBbITh oOecnedeHO WX WHGOPMAIMOHHOE COMPOBOXICHHE, B TOM YHCJIE B
CpeICTBaxX MacCOBOW MH(OPMAIINH, COIMATIBHBIX CETIX, HAa caliTaX 00pa30BaTEIbHBIX OpPTaHU3alUN
C MCIIOJIb30BaHuEM (PPMEHHOW CUMBOJIMKY HAIIMOHAILHOTO rpoekTa "O0pa3oBanue".

Nudopmarnus 06 yuactuu LlentpoB "Touka pocra" B MepornpusTusix HanpasisieTcss DegaepaabHOMY
oTepaTopy B paMKax €KeKBapTaJIbHOTO MOHUTOPUHTA.

6. TpedGoBanus Kk punancosomy odecneuyenno Lienrpos "Touka
pocrta'"

dunancoBoe obecneueHne ¢yHkimoHupoBanus LlenTpoB "Touka pocrta" BKIIOYAET 3aTpaThl B
cootBeTcTBUU ¢ OOmMMH TpeOOBaHUSAMHU K ONPEACICHUI0 HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHBIX (MYHHIIMIIATBHBIX) YCIYr B cdepe IOMIKOJIBHOTO, HAdalbHOrO OOIIero,
OCHOBHOro  oOmiero, cpenHero oOmero, CcpeaHero MnpopecCHOHaIbLHOTO  00pa3oBaHus,
JIOTIOJIHUTENILHOTO 00pa30oBaHMs JETe W B3POCHBIX, JOMOJHUTEIHLHOTO MPO(EeCCHOHATHHOTO
o0pa3oBaHusl JUIS JIMI, UMEIOIIUX MM TMOJIYYAIOUINX CpelHee NMpodecCHOHANIbHOE 00pa3oBaHuE,
po(heCCHOHANBHOTO O0YYEHHs, MPUMEHSIEMBIMU TIPU pacueTe oObema cyOcuanu Ha (UHAHCOBOE
oOecrieueHNe BBITIOJHEHHUS TOCYJApPCTBEHHOTO (MYHHMIMIAIBHOTO) 3aJaHUsl Ha OKa3aHHe
rOCyJapCTBEHHBIX  (MYHHIMIAIBHBIX)  yCcIyr  (BBINOJHEHHE  paboT)  rocyAapCTBEHHBIM
(MyHUIIMITATBHBIM) YUPEKACHUEM, YTBEPXKICHHBIMU NpukazoM Munnpocsemenuss Poccun ot 20
HOs1Opst 2018 . N 235 1 BKIIIOYAIOMIMMHU B TOM YHCIIE:

- ommary TpyAa TEeAaroruyeckux  pabOTHUKOB  00IIe00pa3oBaTEeIbHONW  OpraHU3aINH,
obecrneunBaromux ¢pyHkimonupoBanue [lentpos "Touka pocra";

- IpUoOpeTeHne JI0CTaTOYHOTO0 00bEMa OCHOBHBIX CPEJCTB U MaTepUaIbHBIX 3allacOB, B TOM YHCIIE
pacxo/HBIX MaTepualoB, Ui oOecredeHus: peanu3zaluu o0pa3oBaTeIbHBIX MpPOrpaMM B 00bEME,
HE0OXOMMOM JIJIsl HETIPEPHIBHON peaiu3alii 00pa3oBaTesbHOIO MPOIECcca;

- of0ecrieueHre TEKYIIEH AEATEIBHOCTH OO0IIe00pa30BaTENbHON OpraHU3alMk 10 O00ECIICYCHHIO
00pazoBaTeIbHOrO Mpollecca.

[Ipu dopmupoBanuu Oromkera cyobekta Poccuiickoit deneparuu (MecTHOro OroKeTa) Ha
OYepeHOW TOJ U IJIAHOBBIN Mepruol HEOOXOIMMO MpeycMaTPUBATh OFOJKETHBIE aCCUTHOBAHUS B
o0beme, HeoOXxomumoMm uisi (puHAHCOBOTO OOecmeueHus ¢yHkimoHupoBanus lLlentpo "Touka
pocra', B TOM YHCII€ C Y4€TOM COOTBETCTBYIOIIECH HHICKCAIUH.

7. 3aKJII04YNTeIbHbIE MOJI0KEHUS

[Ipu peanuzanuu MepoONpUsATHI B 1ENAX co3aanus U Gpynkuuonuposanus Llentpos "Touka pocra”



cyowsekt Poccuiickoit ®denepammu obecrieynBaeT COOIMIOJCHHUE TPEOOBAHUM AHTUMOHOIIOJIHHOTO
3aKOHOJATENILCTBA U 3aKOHOJATEIbCTBA O KOHTPAKTHOW cHCTEME B cepe 3aKyloK TOBapoOB, pador,
yeInyr Ui oOecrieueHHs] TOCYIapCTBEHHBIX W MYHHULUNAIBHBIX HYXI, B TOM 4YHCJIE€ B YacTd
oOecriedeHus] MOBBILEHUST Y(PPEKTHBHOCTH, WCKIIOUEHHS OTPAaHWYCHHS Kpyra ITOCTaBIIMKOB H
MOCTABJIIEMOTO  O0OpPY/IOBAaHMUS, TOBBINICHUS PE3YJIbTATUBHOCTH OCYIIECTBICHHS 3aKYIIOK,
o0ecriedeHusl MPO3PavyHOCTH, TPEAOTBPAILIECHHSI KOPPYIIMH U IPYTUX 3J0yNOTPEOICHUI.

[Ipu ocymectBiennn cyonbektamu Poccuiickoit denepanuu 3akymok TOBapoB, padOT, yCIOyr ¢
LENbI0 TPUOOpETeHUs: 000PYAOBaHUs, PACXOIHBIX MATEPUAIIOB, CPEJICTB OOYUYCHHUS U BOCITUTAHUS B
nemnsx co3nanus Llentpos "Touka pocta" 3a cuet cyocuauu u3 ¢genepanbHOro OrmKeTa OrHKeTaM
cyobexToB Poccuiickoit @enepanyn Ha cOPUHAHCHUPOBAHHUE PACXOIHBIX 0053aTENBCTB CYOBEKTOB
Poccuiickont @enepanun:

- obecrieunBaeTcs LEHTpaTu3alMsa 3aKylNOK B MOpPsJIKE, ONpPEJeJEHHOM HYHKTOM 7 cTaThu 26
denepanpHoro 3akoHa "O KOHTPaKTHOM cucteMe B cdepe 3aKyloK, TOBapoB, paboT, yciayr Juis
obecrieyeHus roCy1apCTBEHHBIX M MYHUIUNAIbHBIX HYX1'";

- IPUMEHSETCS] HAIMOHAJILHBIN PEXXUM B COOTBETCTBUM ¢ TpeOoBaHUsIMH cTaThu 14 denepaibHOTO
3akoHa oT 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOU cucTeMe B cpepe 3aKymnok ToBapoB, padoT,
yCIIyT AJist 00ecrieueHus TOCYAapCTBEHHBIX U MYHUIIUTIAIBHBIX HYX)A'".

Kpome Toro, mpu ocyriectBiennn 3akynok cyonekramu Poccuiickoit ®denepannu JOHKHBI OBITH
YUTEHBI:

- moJioskeHus nocranoBieHus [IpasutensctBa Poccuiickoit @eaepauuu ot 03.12.2020 N 2013 "O
MUHUMAJILHOM JI0JIE 3aKyTOK TOBAPOB POCCUHCKOTO MPOUCXOKACHUSA";

- moJsioskenus nocranoBieHus [IpaButensctBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHUMAJBHON 00s3aTENBHON J10JIe 3aKYIIOK POCCHUICKUX TOBAapOB M €€ OCTHKEHUM 3aKa3druKoM'
(Bmecte ¢ "[lomoxeHueM o TpeOOBaHMSX K cojep)aHUI0 U (hopme oTdera 00 0OBEME 3aKYIOK
POCCHICKUX TOBapOB, B TOM YHCJIE TOBAPOB, MOCTABIISIEMBIX MPH BHITIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHWH 3aKyMaeMbIX YCIIYT, OCYIIECTBICHHBIX B IENSX JOCTHKEHUS 3aKa3YMKOM MHUHUMAIbHOMN
00s13aTeNbHON JOJM 3aKYyNOK, O TPeOOBaHUSX K COACPKAHUIO OOOCHOBAHHMS HEBO3MOXKHOCTH
JOCTH)KEHHUS 3aKa3UMKOM MUHUMAJIBHON 00s3aTeIbHON I0JIM 3aKYIIOK POCCHIICKUX TOBAapOB (B TOM
YHCclie TOBApOB, TOCTABJISIEMBIX MNpPU BBIMOJIHEHUH 3aKyMaeMbIX palboT, OKa3aHHHM 3aKyMaeMbIX
YCIIyT) OTJENBHBIX BHJIOB, MPU OCYIIECTBICHHH 3aKYIMOK KOTOPBIX YCTAHOBJICHBI OTPaHUYCHUS
JIOIYCKAa TOBApOB, MPOUCXOASIIUX M3 HMHOCTPAHHBIX TOCYHApCTB, O TMOPSAKE MOATOTOBKH M
pasMenieHuss B eIMHOW WHGOPMAIMOHHOW cucTeMe B cdepe 3aKylmoK TaKuX OT4eTa u
obocuHoBanus", "[loJgokeHHEM O TOPSIKE, KPUTEPHUSIX U TOCIEJCTBHHU TPOBEICHUS OICHKH
BBITMIOJTHEHUSI 3aKa3YUKOM OOS3aHHOCTU JOCTHIKEHUSI MUHHMAJIbHOW 00S3aTeIbHON O 3aKYMOK
POCCUICKUX TOBAapOB (B TOM YHUCIIE TOBAPOB, MOCTABIISIEMBIX MPHU BHITIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHUM 3aKyMaeMbIX YCIYT) OTAEIbHBIX BHJIOB, IpPH OCYHIECTBICHHUH 3aKyNMOK KOTOPBIX
YCTaHOBJICHBI OTPAaHUYEHUS IOMTYCKa TOBAPOB, MPOUCXOASIINX U3 HHOCTPAHHBIX TOCYIapcTB").

Ipunoowcenue N 1

K Memoouueckum pexomenoayusm

KOMIIVIEKC MEP ("AOPOKHAS KAPTA") 11O
CO3JAHUIO U PYHKIIMOHUPOBAHHIO B



OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIMSIX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOM, U TEXHOJIOTTYECKOHN

HAINPABJIEHHOCTEM "TOUYKA POCTA"

HaumenoBanue OTBETCTBEHHBII Pezynbrar Cpok
MEPOIPUSATHUS
Y TBEpKICHBL: PernonanpHbIN PacniopsiautenbHblil [He mo3anee 31
- IOJKHOCTHOE JIMIIO B [KOOPAMHATOP AKT PErMOHAIBHOIO [sTHBapsa X <2> roja
COCTaBe oprasa
[PErMOHAJIBLHOTO MCIIOJIHUTEIbHOM
BEIOMCTBEHHOT'O BJIACTH,
[POEKTHOTO Oduca, OCYILECTBIISIIOLLETO
OTBETCTBEHHOE 32 rOCYAapCTBEHHOE
CO3JaHHE U yIpaBJeHue B cepe
(yHKIITHOHUPOBAHUE 00Opa3oBanus (anee
ieHTpoB "Touka -
pocra'; [pacropsiIuTeNbHbBIN
- IIOKa3aTeNn akT POVIB)
NEATENBHOCTH LIEHTPOB
"Touka pocra";
- Tunosoe [losoxxenne
0 IeATEIbHOCTU
[{enTpos "Touka
[pocTta" Ha TEPPUTOPUU
cyonbekTa Poccuiickoi
Denepanuu
- [IepeUYcHb
0011e00pa3zoBaTEIbHBIX]
Opranu3alui,
[PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U
MaJIbIX TOpoJax, Ha
0a3e KOTOPBIX
[JIAaHUPYETCS CO3AaHUE
[{eaTtpoB "Touka
pocta'.
CdopmupoBan u PernonanbHbIM TTucemo CornacHo
COTrJIacOBaH KOOpPJIMHATOP, (benepanbHOTO OTIETLHOMY
MHDPACTPYKTYPHBIH  |(heaepabHbIi orepaTopa u rpaduky
ITUCT orepaTop [pactopsi IUTENbHBIN
akt POVB
OOBsIBNICHBI 3aKYNIKK  |PernoHaabHbBIN 3Bemienus o He no3aHee 1 anpens




TOBapOB, paboT, YCIYT [KOOPAUHATOP [IPOBEJICHUU X roga
uist co3nanus Llentpos BaKymnoK
"Touka pocra"

4. CdopmupoBanbl PernonanbHbIi PacniopsiiutenbHbiil [He mo3aHee 1 anpens
[IPOEKTHl 30HUPOBAHUS [KOOPAUHATOP axT POVIB X rona
[{enTpos "Touka
pocra"

5. [IpoBesieH MOHUTOPUHI{PernoHanbHbIN [To dhopme, 25 aBrycra X roja,
[paboT 1o NMPUBEACHUIO [KOOPAUHATOP ONpeaesieMOn ajiee eXerogHo
rotaaok Llentpos MuHnpocBeleHus
"Touka pocra" B Poccun v
COOTBETCTBHE C DenepanbHbIM
METOAMYECKUMU 0I1epaToOpOM
[PEKOMEHJALSIMU
MuHOpoCBeleHUs
Poccun

6. Hauano paGoTsr PernonanpHbIN Mudpopmarmonnoe |1 centsiops X roma
[lenTpoB "Touka KOOPAWUHATOP ocsemenne B CMU
pocra"

7. ExexBapTanbHBIN PernonanbHbIit OTtuer 1 okTs6ps X rona,
MOHUTOPUHT KOOPJIMHATOP DeneparbHOMY naee -
BBITIOJIHEHHUS orepaTopy 1o €KEKBAPTAJIBHO B
[ToKa3aTesiel CO3aaHus UTOraM TEeYeHHUE 2-X JIET
1 GYHKIIMOHUPOBAHUS MOHUTOPHUHIA
ienTpoB "Touka

ocra"

<2> X - TOJ] MOJIy4eHUs] CyOCHINU.
Tpunoscenue N 2

K Memoouueckum pexomenoayusim

MWUHHUMAJIBHBIE UHIUKATOPHI 1 TIOKA3ATEJIA
PEAJIM3ALIMU MEPOIIPUSITUM IO CO3JIAHUIO N
®YHKIIMOHUPOBAHUIO B
OBILIEOBPA3OBATEJBHBIX OPTAHU3ALIMSIX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOU
HATIPABJIEHHOCTEMH "TOYKA POCTA"



OCBAMBAIOLINX J[BA U
bomnee yueOHBIX
[peaMeTa U3 yucia
MpeIMETHBIX o0siacTei
"EcTecTBeHHO-HAY4YHBIE
MpeaMeThl"”,
"EcrecTBeHHbIe HAyKH'",
"Matemartuka u
mHpOpMaTHKA",
"OO011eCTBO3HAHKE U
©CTECTBO3HAHME",
"Texnonorus" u (Win)
KYpChl BHEYPOUHOM
NesITeTbHOCTH
OOIICUHTEIICKTYaTbHON
HATIPABICHHOCTH C
MCTIOJIb30BAaHHEM
CpeACTB 00y4eHus U
BocriuTanus LlenTpa
"Touka pocra" <3>

HaumenoBanue MuHuMansHOE MuHuMaIbHOE Meroauka pacuera
HMHJUKATOpa 3HAYEHHUE B TOJ U1l | 3HAYEHHUE B TOJ AJIs MHUHUMAJIBHOTO
(moka3zares) 00111€00pa30BaTENbHBIX| MAJOKOMIUIEKTHBIX |[TOKA3aTeJNs B I[EJIOM I10

opraHusanuii, He  [oOieoOpa3zoBaTeNbHBIX| CyOBeKTY Poccuiickoit
SIBJISTFOLIMX CS opraHu3auui ®denepanuu, B rof
MaJIOKOMILUIEKTHBIMU
YucneHHoCTh 300 100 CyMMa 3HauYeHUN
0O yJarommxcs (B rog otkpeiTHs - 150)|(B rog oTkpeiTHs - 50) [MOKa3aTes Mo BceM
0O11e00pa3zoBaTeILHOM 0011e00pa3oBaTEIHLHBIM
OpraHu3aLuu, OpraHu3anusiM, Ha Oaze

KOTOPBIX CO3Ar0TCS
tienTpsl "Touka pocra"

TEXHUYECKOU U
€CTECTBEHHO-HAYYHOU
HAIPaBJIECHHOCTH C
MCIIOJIb30BaHUEM
CpencTB 00y4YeHUs U
BocriuTaHus Llentpa
"Touka pocra" <4>
(uenoBek)

(uenoBek)

YucneHHoCTh 60 30 CyMMa 3HauYeHUN

0O yJaroImuxcs (B rog otkpeiTHs - 30) |(B rog OTKpeITHA - 15) [MOKa3aTens mo BceM
0O1Ie00pa3zoBaTeILHOM 00111e00pa3oBaTEIHLHBIM
OpraHu3aluy, OpraHu3anusM, Ha Oaze
OCBAMBAOIIUX KOTOPBIX CO3Ar0TCS
ITOTIOJIHUTENIbHBIE tienTpsl "Touka pocra"
oO1reoOpa3zoBaTeIbHbIC

[pOrpaMMbl

100

I[OJ'ISI neaarort4cCKux

100

100




pabOTHUKOB IIEHTpA
"Touka pocta",
[POMICIIINX O0yYeHHE
[0 MporpaMmmam u3
peecTpa mporpamm
MOBBIICHUS
KBaTM(PUKAITAN
(henepanbHOTO
oneparopa <5> (%)

<3> Hcnonp30BaHue CpeACcTB 000PYI0BaHUS, OOYUEHHUSI U BOCIUTAHUS BO3MOKHO Ha BCEX YPOBHAX
o0riero oOpa3oBaHus U 1EeIeCO00pa3HO I peau3alii YPOUHON U BHEYPOUHOM JIEATEILHOCTH TI0
porpaMmaM €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOW HalpaBiieHHOcTel. Pacuer mnokaszarens
MpeaycCMaTpUBaeT  CYMMHUPOBAHHME  YHCICHHOCTH  oOydarommxcs  oOmieoOpa3zoBaTeIbHOM
OpraHu3alliy, KaKJIbIH U3 KOTOPBIX 3a/IeHCTBOBAH B OCBOCHUU HE MEHEE JBYX INPEIMETOB, KypCOB,
JUCIUIUTMH (MOJyJieH) €CTECTBEHHO-HaYyYHOW M TEXHOJIOTMUECKOW HampaBJIEHHOCTEH B paMKax
peam3aluy OCHOBHBIX 00IIe00pa3oBaTeNbHbIX MPOrpaMM. YUHUTHIBAIOTCS yd4eOHbIE NMPEAMETHI U3
yuciia TpeaMeTHhIX obOmacreir  "Marematnka u  uH(opmartuka', "OOmecTBoO3HaHHE U
ecrectBo3Hanue", "Texnonorusa", "EcrecTBeHHO-HayuHble npeamersl’, "EcTecTBeHHBIE Hayku' U
(uM) Kypchl BHEYPOUYHOH JESTEILHOCTH, pealu3yeMble C HCIOJIb30BAaHHUEM CPEICTB OOY4YEHUS U
BocriuTanus LlentpoB "Touka pocta". B ciydae, eciu B 00ueoOpa3zoBaTenbHON OpraHU3aluy,
00I1asi YUCICHHOCTh 00YYaIOIIUXCsl MEHbIIIE YKa3aHHOTO 3HAY€HUsI, 3HAU€HHE TMOKa3aTels J0JHKHO
cocTaBnsATh He MeHee 80% oT 0011l YHCIEeHHOCTH 00yUaromuXcs.

<4> B cny4ae, ecinu B 0011e0o0pa3oBaTeNbHON OpraHu3aluy, oOI1as YUCIEHHOCTh 00Y4aroLIuXCs
MEHbIIIE 3HAYEHHs, YKa3aHHOIO B IOKa3aTene |, 3HaueHHE MOKa3zaTels JOJDKHO COCTaBIATH HE
mernee 20% ot  obmiei  uyucieHHocTH — oOydwaromuxcs.  JiusS  MaJOKOMIUIEKTHBIX
001e00pazoBaTeIbHbIX OpraHU3aluil JOMYyCKAaeTCsl OTCYTCTBHE JIMLEH3UM Ha JIOTOJHHUTEIbHOE
00pa3zoBaHue U PeaIu3yeMbIX IPOTrPaMM JIOTIOJHUTEIBHOTO 00pa30BaHMUsL.

<5> B cootBeTrcTBUM € MYHKTOM 2 4yactu 5 ctathu 47 denepanpbHoro 3akona ot 29.12.2012 N
273-®3 "OO6 oOpazoBanun B Poccuiickoii ®expepanuu" MOBBINICHHE  KBATU(PUKALUU
MearorTHIeCKNX PaOOTHUKOB OCYIIECTBISIETCSI HE peXe OJHOro pasa B TpH roja. IloBblmieHue
KBaJIM(UKALIMU TIeIaroriieckoro padotHuka nentpa "Touka pocta" 3acUMTHIBACTCS MPH HATUYUAU
JeUCTBYIOMIETO (C AaThl MPOXOXKICHHS MPOLUIO He Ooyiee 3 JET) yIOCTOBEPEHHS O TOBBIIICHUU
KBaJM(UKALMU TI0 MpOrpaMMaM, COOTBETCTBYIOIIUM HampasiieHHocTsM Llentpa "Touka pocta",
WIH TPOXOXACHUU OOydYeHUs Mo mporpammam ¢eaepalbHOro orneparopa. Takke y4uThIBaeTCs
HAIAYME Y TIeJIaroruuecKkuXx paOOTHUKOB YIAOCTOBEPEHHH O TOBBIINICHUU KBaTU(PHUKAIUK I10
nporpammam  u3 ®DegepanbHOTO peecTpa 00pa30BaTENBHBIX IMPOTPAMM  JIOTIOJTHUTEIHHOTO
IpoQecCHOHANBHOTO 00pa30BaHMUS.

Ipunoocenue N 3

K Memoouueckum pexomenoayusm

INEPEYEHb OBIIEOBPA3OBATEJIbHBIX
OPI'AHU3BALIMU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U ®PYHKIIMOHUPOBAHUE LIEHTPOB



OBPA3OBAHUS ECTECTBEHHO-HAYYHON U
TEXHOJOT'MYECKOUW HATIPABJIEHHOCTEH "TOUKA
POCTA"B  T'OAY B PAMKAX ®EJEPAJIBHOI'O
IMPOEKTA "COBPEMEHHAS IITKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPABOBAHHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOH ®EJIEPAIINN)

N | HaumeHnoBanue HaumenoBanue IOpunnueckuit agpec | YucnenHocts | ManokomMIieKkTHas
I1/TMYHUIUITAIEHOT0[001Ie00pa30BaTeIbHOM00Ie00pa3oBaTeIbHOR00yHaromuxcs| (1a/HeT, KOJTMIECTBO
o0pa3oBaHusl |OpraHu3anuu, Ha 0a3e| opraHuzanuu (1o KJIACCOB-KOMILIEKTOB)
KOTOPOM TUTAHUPYETCS yCTaBy)
coznanue LlenTpa
"Touka pocta"

Ilpunoorcenue N 4

K Memoouueckum pexomenoayusm

THUITOBOE MOJIOKEHUE O IEHTPE OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOU
HATIPABJIEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAUMEHOBAHME OBIIEOBPA30OBATEJBHOU
OPTAHM3AIINN>

1. O0mue moJjoxkeHus

1.1. Hentp oOpa3oBaHUs €CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKOW HampaBieHHocTed "Touka
pocta" Ha 0aze <HamMeHOBaHHE 00IIe00pazoBaTeIbHON opranmzanuu> (nanee - LleHTp) co3man ¢
LEIbI0 PAa3BUTHA Yy OOYYAIOUIMXCS €CTECTBEHHO-HAyYHOW, MaTeMaTH4ecKod, MHGOPMAaIMOHHOMN
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOIO W KPEAaTHMBHOTO MBIIUIEHUS, COBEPIIEHCTBOBAHUS
HaBBIKOB €CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOW HAMPABICHHOCTEM.

1.2. llentp He sBJISETCS IOPUAMYCCKHM JIMIIOM M JEHCTBYET JUIS OCTHXKEHUS YCTaBHBIX IeJieH
<HaMMEHOBaHHE 001e00pa30BaTeIbHON OpraHu3aum> (fgaaee - YupexaeHue), a TakKe B IHEIIX
BBIIIOJIHCHUST 33Ja4 W JOCTHXKCHHUS TOKa3aTelned W pe3ysIbTaTOB HAIMOHAJIBHOTO IPOEKTa
"OG6pa3oBanue".

1.3. B cBoeit pnestensHocTu lleHTp pykoBoacTByercs PeaepanbHbM 3aKOHOM Poccuiickoii




®enepanun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit deaepanun’, ,
JpyTMMH HOPMAaTHUBHBIMHU JOKyMeHTaMu MuHuctepcTBa mnpocelieHus: Poccuiickoit denepainuy,
WHBIMM HOPMATUBHBIMU MpaBoBbIMU akTamu Poccuiickoit ®enpepannu, mporpamMmMol pa3BUTHUSA
<HaMMEHOBaHHWE 0011e00pa30BaTeNLHON OpraHM3al>, TUIAaHaMH pPabOThI, YTBEPKIECHHBIMHU
yupeauresneM u HactosmuM [lonoxxenuem.

1.4. LlenTp B CBOCH AESATENLHOCTH TOJYUHSETCS PYKOBOJUTEIIO Y UPEKICHHS (AUPEKTOPY).

2. Hean, 3anaun, pyHkuuu aearejbHoctTu LlenTpa

2.1. OcHOBHOW 1ENbIO JAeATeNbHOCTH LleHTpa sBIsSIETCS COBEPIICHCTBOBAHWE YCJIOBHM JUIst
MOBBIIICHNSI KavyecTBa OOpa30BaHMs, PACHIMPEHHUS BO3MOXKHOCTEH OOYYarOIIUXCS B OCBOCHUU
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOW HAMpPaBIEHHOCTEH, Mporpamm
JIOTIOJIHUTENILHOTO 00pa30BaHMsI €CTECTBEHHO-HAYYHOW U TEXHHUUECKOHN HAIpPaBICHHOCTEH, a TakkKe
JUISl TIPAKTUYECKON OTpabOTKH y4eOHOTO MaTepuaia no yuyeOHem npeameram "®dusuka", "Xumus",
"Bbuonorusa".

2.2. 3apayamu llenTpa sBustoTcs:

2.2.1. peamu3anus OCHOBHBIX OOIICO0pa30BaTENBHBIX NPOTPaMM IO YYEOHBIM MpeaMeTaM
€CTECTBEHHO-HAYYHON U TEXHOJOTMYECKOW HAINpPaBJICHHOCTEW, B TOM YUCJE B paMKaX BHEYPOUYHOM
JeSITETLHOCTH 00yJaroIuxcs;

2.2.2. pa3paboTka H peaqu3anus pa3HOYPOBHEBBIX JOIMOJHUTEIBHBIX OO0IIE00pa30BaTEIbHBIX
MpOTpaMM €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HANpaBJI€HHOCTEH, a TakXe MHBIX MPOrpaMm, B
TOM YHCJIEe B KAHUKYJISPHBIN MEPUO/T;

2.2.3. BoBiieueHHE 00yYaIOMIUXCS U MEJarorn4eckiux pabOTHUKOB B MPOEKTHYIO JESITEIbHOCTB;

2.2.4. opranuzanus BHEY4eOHOW JESITENPHOCTH B KAHHWKYJSPHBIM TepHoj, pa3padoTka u
peanmzanusi COOTBETCTBYIOIIMX OOpa30BaTeNbHBIX NPOTpaMM, B TOM YHCJIE /IS Jlarepei,
OpPraHM30BaHHBIX 00PA30BATEILHBIMH OPTaHU3AIMSIMH B KAHUKYJISIPHBIA IEPUOT;

2.2.5. TOBEIIIEHUE HpO(l)GCCI/IOHaJ'IBHOFO MaCTepCTBa MNCAAroru4cCKux pa6OTHI/IKOB L[eHTpa,
peAIM3YyOIHUX OCHOBHBIC U JOIMOJIHUTCIIbHBIC O6IJ_[€O6paBOBaT€HBHBI€ IIporpaMMal.

2.3. LlenTp u1sl TOCTH>KEHHMS LIEJIM U BBITIOJTHEHUS 3a]1a4 BIPaBe B3aUMOJECHCTBOBATH C:
- pa3nMYHBIMU 00Pa30BaTEIHLHBIMU OPraHU3AUSIMU B JOPME CETEBOTO B3aUMO/ICHCTBHS,
- C UHBIMU 00pa30BaTEILHBIMU OpTraHU3AUSIMHE, Ha 0a3e KOTOPBIX co3aanbl eHTphl "Touka pocra';

- ¢ (QenepadbHbIM  OMEPATOPOM, OCYIIECTBISIOMUM (GYHKIMA TIO0 WHPOPMAIMOHHOMY,
METOUYECKOMY U OpraHU3allMOHHO-TEXHUYECKOMY COIIPOBOXKICHUIO MEPONPUSATHH 1O CO3/IaHUIO U
¢dbyHKUIMOHUpOBaHMIO TIeHTpoB "Touka pocra", B TOM 4dHCIE IO BOMPOCAM MOBBIIICHUS
KBATM(PHUKAIUN TIEAarornueckux paboTHUKOB;

- 00yJaronMMucs ¥ POIUTEIAMHU (3aKOHHBIMU TIPEICTABUTEINSIMU) OOy4YaOIIUXCS, B TOM YHUCIE C
MPUMEHEHUEM JIMCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHA.

3. lHopsinok ynpaBiaenusi Llearpom "Touka pocra'

3.1. PykoBoauTenb VYupexJeHUS U3JaeT JIOKaJIbHbBIA HOPMATUBHBIM akKT O Ha3HAYEHUU



pykoBoautens LlenTtpa (Kypatopa, OTBETCTBEHHOTO 32 (PYHKIIMOHUPOBAHHE U Pa3BUTHE), a TAKXKE O
coznianuu LlenTtpa u yreepxkaenun [lonoxenue o aesitensHocTu Lentpa.

3.2 P}’KOBOI[I/ITGHGM L[eHTpa MOKET OBITh Ha3HAYeH COTPYAHUK VIIpe)K,HeHI/ISI Hn3 4Yucia
PYKOBOJAIIHNX U NIEAATOTHIYCCKUX pa6OTHI/IKOB.

3.3. PyxoBoautens Llentpa o0s3an:
3.3.1. ocymecTBISATh ONEPaTUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. npeacCTaBJIATb MHTCPCChI L[eHTpa M0 AOBCPCHHOCTU B MYHHUIIUIIAJIBHBIX, I'OCYAAapPCTBCHHbBIX
OopraHax p€ruoHa, opraHu3aiuax AJis pCajin3aln Heﬂeﬁ H 3a1a4 L[eHTpa;

3.3.3. oruuthiBaThCs niepen PykoBoguteneM YupexaeHus o pedynbrarax padotsl LlenTpa;

3.3.4. BbINOJNHATH HHBIE OOSA3aHHOCTH, NPEJYCMOTPEHHbIE 3aKOHOJATEIbCTBOM, YCTaBOM
YupexaeHusi, JOJPKHOCTHON MHCTpYKIMEH 1 HacTosinuM [lonoxkenuem.

3.4. PykoBoaurens LlenTpa Brpase:

3.4.1. ocymIecTBJIATh pacCTaHOBKY KaapoB lleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIIECTBIISETCS
MIPUKA30M PYKOBOJAUTENS Y UpexKICHUS;

3.4.2. M0 COTJIaCOBaHMIO C PYKOBOAMTEIEM Y UPEXKICHHUSI OPraHU30BbIBaTh Y4€OHO-BOCTIMTATEIbHBII
nporecc B LIeHTpe B COOTBETCTBUU € LEJIAMH U 3aa4aMu LIeHTpa U OCyIIECTBIATh KOHTPOJIb 32 €ro
peanu3anuen;

3.4.3. oCyIIEeCTBIATh MOATOTOBKY OOydYalOmUXCSs K YYacTHIO B KOHKYpCax, OJIMMITHAIAX,
KOH(EPEHIUIX U UHBIX MEPOIPHUITHUAX 0 TPOPUITIO HANIPaBIeHU nesitenbHocTH LleHTpa;

3.44. 1mo cCOIVAacOBaHUIO C PYKOBOJUTENEM YUpEXJEHUS OCYIIECTBISATh OpraHU3alUio0 U
MPOBEICHUE MEPOTIPUATUI TT0 MPOQHITIO HAMpaBIIeHNH fesiTenbHOCTH LleHTpa;

3.4.5. ocylIecTBIATh UHBIE IIpaBa, OTHOCAILMECA K AedaTeNbHOCTH LleHTpa u He mpoTuBOpedalue
HedsiM W BHUJAM JICATENBHOCTH 00pa3oBaTEeNbHOW OpPraHM3allMd, a TaKKe 3aKOHOJATEIbCTBY
Poccuiickoii ®enepanyu.

Ipunoocenue N 5

K Memoouueckum pexomenoayusm

PEKOMEHJIAIIMHU IO UCITIOJIB30BAHUIO
CTAHJAPTHOI'O KOMILJIEKTA OBOPYJIOBAHUS
IIEHTPA "TOUKA POCTA" IIPU PEAJIN3AIINN
IMPOTPAMM ECTECTBEHHO-HAYUYHOM U
TEXHOJIOTHYECKOUW HAITIPABJIEHHOCTEHA

[lepeyensr craHmapTHOTO KOMILIEKTa 00opyaoBaHusi aisi ocHameHus LlentpoB "Touka pocta"
c(OpPMHUPOBAH C YUETOM Psijia MPUHIIUTIOB, B TOM YHCIIE:

[TpuHIMI MTPeeMCTBEHHOCTH cucTeM obopynoBanus. OOopyqoBaHUE IS IPOBEACHUS YYCHHIECKUX
MPAKTUYECKUX pabOT sABISAETCS OOIIMM JUIsi YPOBHEH OCHOBHOTO OOIIETO U CPETHEro OOIIero



oOpa3oBaHusi. B cucreme HarjsiiHbIX CpeACTB OOy4YEHHUS U JEMOHCTPAILMOHHOIO O00OpYIOBaHUS
MMEIOTCS 0a30BbIE AJIEMEHTHI, OOIIME NJIT OCHOBHOTO OOIIETO M CPEAHEro o0Iero oOpa3oBaHMS.
Hudposas maboparopust u 0060pyaOoBaHME OOIIET0 Ha3HAYEHHUS TO3BOJIAIOT OO0ECTIeunBaTh
JeSITEIbHOCTh O0YyYarolMUXcsi KaKk B OCHOBHOM, Tak W B cTaplled IIKoJIe, a B COBOKYIIHOCTH C
nudpoBeIMH JTabOpaTopusiMU 10 (pu3uKe, OUONOTHM W XUMHUHU - MPAKTHUYECKYIO ICSITEIBHOCTh B
paMKax U3y4eHHs €CTECTBEHHO-Hay4HbIX npeaMeToB B 10 - 11 kimaccax Ha yriay0jIeHHOM ypOBHE.

[lpuHIMIT couyeTaHMs KIACCUYECKUX M COBPEMEHHBIX CPEICTB W3MEPEHUH U CcrocoOoB
HKCHEPUMEHTAIILHOTO HWCCIIEIOBaHUS SBJICHHHA. B coctaB 00opynoBaHHs BXOISAT KIACCHYECKUE
CpeicTBa M3MEpeHus (HampuMep: IHHAMOMETPHI, CTPEIIOYHBIC AaMIIEpPMETP M BOJIBTMETP) U
uudpoBbie MpUOOPHI (Hampumep: UPPOBBIE BEChl, CEKyHI0MEp) U AaTuuku. COO0eHHE ITOTO
MIPUHIIMIIA UMeeT 0c000€ 3HAUYEHUE AJIs1 YPOBHS OCHOBHOTO O0IIIEro 0O0pa3oBaHMsl, TOCKOJIBKY 3/1€Ch
MPOUCXOJAUT 3HAKOMCTBO CO CHOcO0aMu U3MepeHus: (U3NYECKUX BEIHYUH, (HOpMHUPYETCs
MOHMMAaHUE TPUHIUIIOB JIEHCTBHS AaHAJOTOBBIX M3MEPHUTEIBHBIX NPUOOPOB M 0OecrednBaeTcs
nepexo K UCIOJIb30BaHUI0 MHCTPYMEHTOB IU(PPOBOH 1ab0paTOpHH.

[TpuHIUIT pUOpUTETA YYCHHUECKOTO SKCIEPUMEHTA JUISl PEaTM3alud CUCTEMHO-/IEATEIIbHOCTHOTO
noaxona. Peanusamnus CHUCTEMHO-IESTEIIBHOCTHOTO IOAX0Ja B OOYYEHHWH €CTeCTBEHHO-HAYYHBIM
npenMeTam 0azMpyercss B TEPBYIO O4Yepelb Ha BOBJICUECHUHM OOYYArOMIMXCS B MPAKTHUYECKYIO
JeSITETLHOCTD TI0 MTPOBEJCHUIO HAOMI0IeHUH 1 onbITOB. [103TOMY 3HaUNTENbHAS YacTh HAOIIOACHUN
U ONBITOB, KOTOPbIE B TPAAMIMOHHON METOJIUKE TMpeAarajinuch Kak JIEMOHCTPAIlOHHbIE,
MIEPEHECEHBI B pa3psij yUeHHYEeCKHX paboT. CieayeT OTMETUTh, YTO B HACTOSIEE BPEeMs U3yueHHUE
(¢U3MKK, XUMUKM M OWOJIOTMM B OCHOBHOM IIKOJE M Ha 0a30BOM YypOBHE CTapIIeil IKOJIbI
OpPUEHTHUPYETCSI Ha OCBOCHHME €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, KOTOPOE HJET uepe3 pa3BUTHE
CIIOCOOHOCTEH yJaluXcs aHAIM3UPOBATh PAa3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYIO WH(MOPMAIMIO U
UCIOJIb30BaTh IOJYYCHHbIE 3HAHUS Ul OOBSICHEHUS SBJICHUI M MPOLECCOB OKPYXKAIOIIET0 MHpA;
MIOHUMAaTh OCOOEHHOCTH HCMOJIb30BAHNUSA METOJOB €CTECTBO3HAHHUS Ui MOJYy4YeHHs Hay4dHBIX
JAHHBIX; MPOSIBJIATh CAMOCTOSITENIbHOCTh CY)K/IEHUI M MOHHUMATh POJb HAYKH M TEXHOJOTHYECKUX
WHHOBAlIU{ B Pa3BUTHUU OOIIECTBA; OCO3HABATh BaKHOCTh HAYYHBIX MCCJIEIOBAaHMM M MX CBS3b C
HaIlUM MaTepuajbHbIM OKPY)KEHHEM U COCTOSHHEM OKpykawoueh cpeasl. OpueHranus Ha
€CTECTBEHHO-HAyYHYI0 TPAaMOTHOCTb NpEAINOoIaraeT aklueHT Ha METOJOJIOTHI0 HAyKH U HAIPIMYIO
CBSI3aHO Kak C OOIIMM YHCJIOM YYEHMUYECKUX ONBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK H
HAIpaBJICHHOCTBIO HX Ha (OPMHUPOBAHHME CAMOCTOSITENILHOCTH JEHCTBUM MpH NPOBEACHUU
HaOJII0ICHHA, U3MEPEHUI U UCCIIeI0BAaHUN.

Hcnonp3oBaHWe CpenCcTB HAMIHOCTA H y4eOHOro oOOpynoBaHHMs B y4eOHOM mpoiiecce
HANpaBJICHO Ha BBIMOJHEHUS CleAyomux (QyHKIui: obecreuynBaloT 0ojee MOJHYK W TOYHYIO
uHpopMaIuio 00 M3ydaeMoOM SIBICHHH WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT IMOBBILIICHHIO
KayecTBa OOydYCHHS; TIOMOTAlOT B MAaKCHUMallbHOW MeEpe pa3BUTh I03HABATENbHBIC WHTEPECHI
YYalIUXcsl; MOBBIIIAIOT YPOBEHb HATJSIIHOCTA W JOCTYIMHOCTH OOYUYEHUS; YBEIWYHMBAIOT 00BEM
CaMOCTOSATEIBHON pabOThI YHalINXCsl HA YPOKE U BHEYPOUHOU JIEATEILHOCTH; CO3/IAt0T YCIOBHS JIJIst
OpraHu3allii MPaKTUKO-OPHUEHTUPOBAHHONW MPOEKTHOW M MCCIIE0BATENIbCKOM J1€ATENbHOCTH; Jal0T
BO3MOKHOCTb JIOCTYIIHEE M TIIyO’Ke pacKpbITh COAEpKaHHe y4yeOHOro Marepuala, CIocOOCTBYIOT
(OPMUPOBAHUIO Y YUYAIIMXCS MOJI0KHUTEIbHBIX MOTHBOB 00Y4EHUSI.

Baxwneitmeit uyacteto ocHameHus Llentpa "Touka pocta" sBisercs umdposas nadoparopwus,
MEepeyYeHb JATYMKOB KOTOPOH MO3BOJISET MCIIOJIB30BATh ATy Ja00OpaTOPHUIO MPH M3yYEHUH (PU3UKH,
XUMHH U Ouonioruu. BBeseHre B MIKOJIBHBIN SKCTIEPUMEHT MUPPOBBIX JATYUKOB JIJIsI PETUCTPALUN
pa3IMyYHBIX BEJIMYUH M BO3MOXKHOCTH HCIOJIb30BaThb KOMIBIOTEP (CMAapTPOH WM IUIAHIIET) AJIs
pacueToB M O(OpMIIEHHUS PE3YyIbTATOB OINBITOB, MO3BOJISIET MEPEUTH Ha HOBBIA KaueCTBEHHBIN
YPOBEHb IIPOBEJCHMS H3MEPEHHH, YINPOCTHB IPOLECC HU3MEPEHHH M TOBBICUB UX TOYHOCTD.



[TosiBnienne 1UGPOBBIX TEXHOJOTHMM B JaOOpaTOpHBIX paboTax MOBBIIIAET MX AKTYaJIbHOCTh U
IIPUBJIEKATEIBHOCTh B CO3HAHMM COBPEMEHHOI'O IIKOJIBHUKA, YCHUIMBAET HAIJIIAHOCTH KaK B XOJE
OTBITOB, TaK M NpU 0OpabOTKE pe3yslbTaTOB C HCIHOJIb30BAaHUEM IPOTPaAaMMHBIX CpeicTB. Jlis
HKCHEPUMEHTOB IO OWOJIOTUM U XUMHUH 3TO SBJIAETCS 3HAYUMBIM IEPEXOJOM OT KadeCTBEHHBIX
HAOJIIOJICHUH U OIBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTaM.

Hcnonp3oBanue HH(prBOﬁ J'Ia60paTOpI/II/I CYHICCTBCHHO HU3MCHSCT MOAXOAbl K IHPOBCACHUIO U
ACMOHCTPAIUOHHBIX, U YYCHUYCCKUX OIIBITOB:

Hcnonp3oBanue L[I/I(prBBIX HAaTYUKOB B Ka4YC€CTBC HU3MCPUTCIBHBIX HWHCTPYMCHTOB U3MCHSICT
noaAxoAbl K IMPOBCACHUTIO ITPSAMBIX I/IBMCpeHI/Iﬁ q)HSI/IqGCKI/IX BCJINYHH.

TpaguIIMOHHO B KayecTBE CPEICTB M3MEPEHHUS HCIIOJIB30BAUCH TMPOCTEHIINE WHCTPYMEHTHI
(pplYaKHBIE BEChl W PAa3HOBECHI, MEH3YpKa, JUHAMOMETP, TEPMOMETP) M CTPEIOYHBIE MPUOOPHI
(ammepMeTp M BOJIBTMETD).

Hcnonp3oBanre nupoBhIX JATYMKOB MO3BOJISIET HA COBEPIICHHO JAPYrOM KauyeCTBEHHOM YPOBHE
MPOU3BOANTE HM3MEPEHUS] BPEMEHH, pPACCTOSHUS, HMETh BO3MOXHOCTh PETUCTPUPOBATH U
HaOJFO1aTh U3MEHEHHE BO BPEMEHH TaKUX BEJIMYMH KaK TEMIIEpaTypa, dJIeKTPHYECKOe HANIPSHKEHHE,
CHJIa TOKA U T.[.

OTH BO3MOXHOCTH IO3BOJISIIOT, HApPUMEpP, Ha YPOKaxX (U3UKU C BBICOKOM TOYHOCTHIO HM3MEPHUTH
MIHOBEHHYIO CKOpPOCTb Tela, ABMXKYILIErocs HEpaBHOMEPHO, HAOJ0JaTh B JIMHAMHKE IPOLECC
AJEKTPOMAarHUTHOM MHAYKIMH, BOBHUKHOBEHHE W M3MEHEHUE MHIYKLIMOHHOTO TOKa, MCCIEI0BATh
M3MEHEHHUE TEMIIEPATyphbl C TEUEHUEM BPEMEHHU B MPOLIECCE YCTAHOBJICHHS TEINIOBOTO PABHOBECHS U
T.J.

Ha ypokax Owuosioruu NOSBISETCS BO3MOXHOCTh IOJIYYUTh KOJIMYECTBEHHbIE JaHHBbIE IIpU
MIPOBEJICHUU OTIBITOB, HAIIPUMEP: MPH OIpeeIeHUH (HaKTOPOB, BIMAIOIIUX HA CKOPOCTH Mpoliecca
doTocuHTE3a, MPU U3YYEHUU [bIXaHMA KOpPHEH U JIMCTbEB, IPH HCCIEIOBAHUU YCIIOBHI
MpOpacTaHusi CEMSH U T.JI.

Ha ypokax XuMuM Ha KOJMYECTBEHHBIH YPOBEHBb MEPEXOIAT MPAKTUUYECKHE PAOOTHI MO M3yUEHUIO
mporecca EKTPOIIN3a, UCCIST0BAaHIE IK30TEPMUUECKHUX U YHAOTEPMUUYECKHX PEAKIHil, TEIJIOBOTO
s¢dekra ropeHuss TormBa U T.A. C UCHOIB30BAaHMEM TPAJUIIMOHHBIX '"aHAJOTOBBIX" CPEICTB
MojI00HBIE HM3MEPEHHUsS BBITIOJIHUTH HEBO3MOXKHO. OjHaKo, TpH Tepexone Ha IUPPOBYIO
7a0opaTopui0 B TEMaTHYECKOM IUIAHUPOBAHWU HEOOXOAMMO MPEIyCMOTPETh JOTOIHUTEIBHOE
BpeMs JiIsi 00ydeHus paboTe ¢ JaTYMKaMH, BKIIOYas COOPKY DKCIEPUMEHTATBHOM YCTAHOBKH C
JIaTYMKaMU, CHSTHE TIOKAa3aHUH ¢ SKpaHa KOMIIBIOTEPa, ONpeeiIeHHE TOTPEITHOCTEeH N3MEPEHHIA.

st paGoThl ¢ MUPPOBBIMHA JATYUKAMHU HCIIOJB3YETCs CIEUANIBHOE MPOrpaMMHOE ObOecredeHue,
YCTaHOBJICHHOE Ha KOMMbIOTEp. s KOMMyHHMKanuu HU(POBBIX JATYMKOB, 3aMCA U XPAHEHUS
nH(pOpMaIUH, MOTYYEHHOU ¢ UX MOMOIIBI0, (poBas 1a00paToOpus UCTIOIB3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM MPOTPAaMMHBIM 00€CTIeYeHUEM.

Hcnonp3oBanue KOMMBIOTEPHOM (HDOPMBI PETUCTPAIMM TOJYYCHHBIX 3HAYCHUH W TIOCTPOCHHS
rpa@ukoB W3MEHSET TOIXOIbl K O(QOPMIICHHUIO JIA0OPATOPHBIX M TPAKTHYECKUX paboOT
00yYaIOITUMHUCS.

JlaHHbIe, TIOTy4eHHbBIE IPU MOMOIIU HU(PPOBBIX JATYUKOB, BHOCATCS B AJIEKTPOHHBIE TaOJUIIBI, YTO
MO3BOJIIET CTPOUTH TpayKH 3aBHCUMOCTEH HCCIEeIyeMbIX BEJIMYMH Ha JKpaHe KoMmbloTepa. Ha
OCHOBaHUH 3TUX I'paUKOB JIeNaTh BBIBOJABI O XapaKTepe 3aBUCHMOCTH BEIHYHH OT BPEMEHH WIIH
npyrux —mapameTpoB. Ha  yrmyOnmeHHOM — ypoBHE — 1eniecooOpazHO  00y4aTh  MPOBOAMTH



anMnpOKCUMAIIMIO BIOPAHHBIX TOUYEK UTOTOBOU IpauuecKOoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOKHOCTH MO3BOJISIIOT aBTOMAaTU3MPOBAaTh PYTHUHHBIE MNPOLEAYPHI 3aMOJHEHUS
TaONUI, BBINIOJHEHHE OJHOTHITHBIX pPacyeToB, MocTpoeHus rpaduxos. Lludposas doroxamepa
no3BoJisieT choTtorpadupoBaTh COOpPAHHYIO OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U MPHUKPEIUTH
dororpaduio B INEKTPOHHBIN OTYET. TakuM 00pa3oM, OCYIIECTBISIETCS MEPEX0] K O(OPMIICHHIO
AJIIEKTPOHHOTO OTYETa O MPOACTAHHOM IKCTIEPUMEHTE, TPOSKTHON WIIM UCCIIEJIOBATEIHCKON padoTe.

Bo03M0XHOCTH MCTIOJIB30BaHUS BI/II[GOHa6J'IIOI[€HI/I$I 3a IpOUCCCOM BBITIOJTHCHUS IMTPAKTHICCKUX pa60T
O6y‘~IaIOH_II/IMI/IC$I U3MCHACT ITOAXO0AbI K OLICHHNBAHHUIO pa60T.

DNEKTPOHHBIH OTYET O TPOJCIAHHOW TPAKTUYECKOM paboTe MOMKET COMPOBOXKIATHCA
MPUKPEIUICHHON  (oTorpadueit, KoTopas TMO3BOJSET OIEHWBATh MPABUIBHOCTh COOpaHHOM
SKCHEPUMEHTAIbHOM  yCTAaHOBKHM, Oojieeé TIOJIHO OMNpeAeNsTh IOJHOTY M  IPaBUIbHOCTH
IPOJeIaHHOTO UCCIIEJIOBAHUS, aHaJIM3UPOBATh JIOCTOBEPHOCTh IPEJICTABIEHHBIX
SKCHEPUMEHTAIBbHBIX JaHHBIX. [IpM  OJHOBpPEMEHHOM BBINOJIHEHWU PA3HBIMM  TPYMIaMU
oOydJaromuxcs pa3HbIX HCCIEIOBATEIbCKUX padoT 1eIeco00pa3HO HCMOIb30BaTh BHJIE03aINCH
Bcero xoja pabor. B 3TOoM ciydyae OLEHMBATbCS MOTYT HE TOJIBKO IpEIMETHBIE pe3yJbTaThl,
CBSI3aHHBIE C TIPOBEJICHUEM KOHKPETHOTO SKCIIEPUMEHTA, HO U KOMMYHUKAaTUBHBIE U PETYJISITUBHbIE
NEUCTBUS: TUIAaHUpOBaHWE pPAaOOTHI, OTCISKHBAHUE XOAa pPadOThI, KOPPEKIUs IuUTaHa paboThI,
KOMMYHUKAIIUSI B COBMECTHOW JEATEIBHOCTH, HAMUWE (MM OTCYTCTBHE) KOH(MDIUKTOB U CIIOCOOBI
UX peleHusl.

Hcnonp3oBanue 1uppoBbIX 1a00paTOPHl CYIIECTBEHHO PACHIMPSIET CIEKTP BO3MOXKHBIX OIBITOB U
UCCIIEJIOBAHNHN, 0COOEHHO ATO KacaeTcs N3y4eHus: OMOJIOrMU U XUMUHU.

PaCH_II/IpeHI/Ie CIICKTpa BO3MOXKHOCTEH MOXKHO MNPpOWJINIKIOCTPUPOBATh Ha MHOPUMEPE HU3YUCHUA
BHGKTpOMaFHHTHOﬁ HHAYKIUU B KYpCE (1)I/IBI/IKI/I. HpI/I HUCIIOJIB30BAHHUU CTPCIIOYHOIo aMIiepMeTpa
TpaAULIUOHHO Ha6J'IIO,I[a}OT JIMIITb (baKT BO3HUKHOBCHUA HWHAYKHHOHHOI'O TOKa B TIPOBOAHUKEC H
HU3MCHCHHUC CT'0 HAIIPABJICHUSA IIPU U3MCHCHUH CKOPOCTU BHCCCHUSA MATrHWUTA WKW C€ro IOJEIPHOCTH.
Hcnonp3oBanue LIH(l)pOBOl"O JAaT4ruKa MO3BOJCT TOJYYUTh OCHUILIOTpAMMY 9I[C HWHAYKIIWH,
BOSHHKaIOL[IGI\/’I B KaTyHIKE, IIPU IIPOJICTC YCPE3 HEC MAI'HUTA. OTO ITO3BOJISIET CpaBHHBATb 3HAYCHUS
MaKCHUMaJIbHBIX 9I[C IIpU MpPOJICTC YCpPEC3 KAaTYHIKy MarHuTa € pa3HbIMU CKOPOCTAMHU U C pa3H0171
MNOJIPHOCTBIO, AHaJIM3UPOBATDH BU HOJ'Iy‘IGHHOfI 3aBHUCHUMOCTH, KOHCTPYHUPOBATH
OKCIICPUMCHTAJIBHBIC 3a/1a4U 110 U3YYCHUIO BHGKTpOMaFHHTHOﬁ HWHAYKIWU.

Hudposass naboparopus NO3BOISET OPraHU30BaTh IMPOCKTHYI0 M Y4EOHO-HCCIIEOBATEIBCKYIO
JESATENbHOCTh HIKOJIBHUKOB KaK B paMKax ypOKOB, TaK U BO BHEYPOUYHOU aedarenbHOCTH. Hamnume
pa3HoOOpa3HbIX IM(PPOBBIX JATYUKOB JAa€T BO3MOXHOCTh IPOBOJUTH CaMble pa3HOOOpa3HbIC
WCCIICJIOBAHUs, OMUPAsCh Ha HMHTEpechl oOydaromuxcs. B kadecTBe mpumepa MOXKHO MPHUBECTH
WCCIICJIOBAHUSI  HKOJIOTUYECKOW HANPABICHHOCTH 10 BBIABICHUIO (DAaKTOPOB  3arpsi3HEHUS
OKpYXaIoLEen cpefibl, U3yYEHUIO IKOJIOTMUYECKOr0 COCTOSHUSA TOMEIIEHUH IKOJIbI, IOYBBI, BO3/lyXa
B HACEJICHHOM IyHKTE U T.A. MccnenoBaTenbckue paboThl C UCTIOIB30BAaHHEM IH(PPOBBIX JATYUKOB
nenecooOpasHo mpemarath ydammmces 10 - 11 kimaccoB B pamkax oO0s3aTelnbHON Ui HHX
MPOEKTHOW NI€ATEIbHOCTH. BBINOIHEHHE TaKWX MPOEKTOB SIBJSIETCSI OCHOBAHMEM JJIsi OLEHKHU HE
TOJIBKO YPOBHS C(HOPMHUPOBAHHOCTU MPEIMETHBIX PE3yJIbTaTOB, HO UTOIOBOM OLIEHKU JAOCTHXKEHUS
METanpeMETHbIX pe3yJbTaTOB OOy4YeHHs:: KOMMYHUKATHBHBIX (KOTOpbIE OLICHMBAIOTCS Kak B
mpolecce MpoBeaeHuss paboThl, TaK W B IMPOIECCE 3allUThl MPOEKTa WM HUCCIEIOBaHUS) U
PEryJIATUBHBIX (KOTOpPBIE OIIEHUBAIOTCS B MIPOLIECCE BHITIOIHEHUS [IPOEKTA).

OCHaIJ_IeHI/Ie JJIsT U3YUYCHUS (1)I/ISI/IKI/I npeacTaBjICHO B BUAC 060py,I[OBaHI/I$I I JCMOHCTPAlIMOHHBIX
OIIBITOB M 060p}II[OBaHI/IH JIIA J'Ia60paT0pHBIX pa60T N YYCHHUYCCKUX OIIBITOB, BKIIFOYAA 06IJ_IYIO JIIA



€CTECTBEHHO-HAYYHOTO IHMKJIAa IU(POBYIO JIabopaTopuio, a Takke IUGPOBYIO J1aOOPATOPUIO TIO
¢busnKe (Kak JTOTOJHUTEIBHBIN AIEMEHT ISl YIITYyOJIEHHOTO N3YYCHUS (PUBUKH).

I[CMOHCTpaL[I/IOHHOG O60py,I[OBaHI/I€ 0o0ecIieunBaeT BO3MOKHOCTE Ha6J'IIOI[€HI/I$I OOJILIIMHCTBA
HU3Yy4aeMbIX HBHGHI/II\/’I, npouccCoB M 3aKOHOB. OTO BO3MOKHO npu OINTUMAJIBHOM COYCTAaHHUU
AaHAJIOI'OBbIX H I_II/I(prBBIX CpeacTB Ha6J'IIOI[€HI/I${, aHaJIn3a I/ISMepI/ITeJIBHOﬁ I/IH(bOpMaI_II/II/I. TaK,
HalpuMmep, U Kypcea (1)I/ISI/IKI/I OCHOBHOM IIKOJIbI €CTh BO3MOXHOCTh ACMOHCTpalMU KIACCHYCCKHUX
ACMOHCTPALHUOHHBIX 3KCIICPUMCHTOB: IIaACHUC TCII B Tp}I6K€ HBIOTOHa, ACMOHCTpanusAa HeﬁCTBHﬂ
aTMOC(l)epHOFO JaBJICHUA, 3aKOHa HaCKaJISI, H3MEHEHHsT o0beMa Teia IIpun  HarpCBaHUH
(OXJ'Ia)KI[GHI/II/I), MMPUTSOKCHUS MOJICKYJI W T.A. Ha6op Mo BJICKTPOCTATUKE OaCT BO3MOXHOCTb
ACMOHCTpAallMUM  3JICKTpU3allMKu TCJI, 3adaKOHAa COXpaHCHUA 3apsia, JIMHUHA HaMpsoKCHHOCTHU
OJICKTPHUYCCKOIO IIOJII WM T.A. W  MOXCT HMCIIOJIb30BATbCA KaK 8 Kiacce npu H3YyUCHUH
QJICKTPOMArHuTHBIX ﬂBHeHHﬁ, Tak ¥ B 10 KJacce IIPU U3YUCHHUU IJICKTPOCTATHUKH.

[Ipu mnpoBeneHMM JEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COONIONATBCS TpPeOOBaHUS K HX
HATJISIAHOCTH (SICHAsI M TIOHSITHAsI TOCTAHOBKA OTBITA), BUIUMOCTH JUIS BCEX yYalIuxcs Kiacca (mpu
HAIAYUM MEJKUX JeTajel HUCHOJBb3YyeTCs WX YBEIMYCHHOE HW300paKeHHe TpU TOMOIIU
BeO-KamMephl), dMOIMOHATBHOCTH M, TO BO3MOXXHOCTH, 3aHUMATENIbHOCTU (JIEMOHCTPAIIMOHHBIN
OMBIT JIOJDKEH BBI3BIBATH MHTEPEC YYALIUXCS, CO3[JaBaTh MOTHUBALMIO K HM3YyYEHUIO NpEIMETa) U
yOeIuTensHOCTH (TMMOKa3bIBaTh TOT () (PEKT, Ha IEMOHCTPAIIMIO KOTOPOTO OH OBbLIT HATIPABJICH).

Opnako peanu3anusi ACSTEIBHOCTHOIO TOIX0Ja B OOydeHHWH (HU3WKE TEePEeHOCUT AakKIEHT ¢
JIEMOHCTPAIMOHHOTO JKCIIEPHMEHTa Ha y4deHWdeckuid. Hampumep, mo MeXaHUKe HCCIeIOBaHUE
KMHEMAaTUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB JHHAMHKH, KOJIEOATEIbHBIX ABIKCHUN MEPEHECEHO B
YUCHHYECKHI OKCIEPUMEHT C COOTBETCTBYIOUIMM HabopoM oOopynoBanus. llpu wu3ydeHun
AIIEKTPOAMHAMUKH JITAOOpaTOpHOE OOOpYAOBaHHE IO3BOJISIET KCCIENOBATH HE TOJBKO 3aKOHEI
MOCTOSIHHOTO TOKAa, HO C HCIOJIb30BAaHUEM KOMIIBIOTEPHOTO ocIuiorpada Mo3BOJSET
NpOHAOIIOaTh M MCCIEAOBATh AJIEKTPUUECKHE TN MMEPEMEHHOT0 TOKa, OJOK JHOJOB IMO3BOJISET
WCCIIEJIOBATh BOJIBTAMIICPHBIE XApPAaKTEPUCTUKU 1uoja. lIpu M3ydeHHH ONTHKH J1abopaTOpHOE
00OpyI0OBaHHE TO3BOJSET HM3YYUTh 3aKOHBI T€OMETPUYECKOW ONTHKHU (NPEJIOMJICHHE CBETa B
NONYIUIMHAPE M TIONYYCHHE H300paXKEeHHsS B JIMH3aX) M TMPOHAOIIONATh OCHOBHBIC SIBICHUS
BOJIHOBOW oONTHKH (MHTephEpeHlrs W TONsApU3alms), HCCIeA0BaTh Audpakiuioo CcBeTa
(mudpakoOHHAs penIeTKa).

B cootBercTBUM C nNpeaAMETHBIMU  pE3YyJibTaTaMH O6y‘~I€HI/IH (1)I/IBI/IK€ 060p}II[OBaHI/I€ JIIA
YUCHHUYCCKHUX OIIbITOB o0ecIieunBacT MMPOBEACHUC CIICAYIOINUX TUIIOB pa60T, CIpYNIIMPOBAHHBIX I1O
BuaaM ACATCIbHOCTHU, HC3aBUCHUMO OT UX TEeMaTU4YEeCKOU MMPUHAJIC)KHOCTHU:

1. IIpoBenenne MpsIMBIX U3MEPeHUH (PU3MUYECKUX BEIHYUH (M3MEpPEHHE MACChl, 00beMa KUIKOCTH,
TEMIIepaTyphl >KUAKOCTH, CHIIBI, CHJIBI TOKa, HANPSIKCHHS) C HCIOJIH30BAaHHEM AaHAJOrOBBIX W
M (POBBIX TPHUOOPOB.

2. HpOBepKa 3aJaHHBbIX Hpe,I[HOJ'IO)KeHI/Iﬁ (HpSIMBIG HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYUH U CPABHCHHC
3aJaHHBbIX COOTHOIIICHUMN MCKAY HI/IMI/I) HaanMep: IIPOBCPKa YCHOBI/Iﬁ I1aBaHUusA TCII, YCJ'IOBI/II\/'I
PaBHOBCCHA pbldara H 6J'IOKOB, BaKOHOMepHOCTefI IoCJICAOBATCIIbHOIO MW MMapaljiIiCJIbHOTO
COCIMHCHHS IMPOBOJHUKOB U T. .

3. Pacyer mo mody4eHHBIM pe3yibTaTaM MpPSMbIX U3MEPEHHH 3aBUCHMOTO OT HHX IapaMeTpa (B
OCHOBHOM 11K0JIe) 1 KocBeHHbIe u3mepenus (B 10 - 11 kmaccax). Hampumep: yckopenue tena npu
PaBHOYCKOPEHHOM JIBHJKCHHH, YCKOpEHHE CBOOOJHOTO TMAaJeHUs, IKECTKOCTh MPYKUHBI,
KOX(PGUIMECHT TPEHUS CKOJILKECHHS, MEXaHU4eCcKasi paboTa U MOLTHOCTH | T.].



4. HaGmronenue sIBIEHWN M MOCTAaHOBKA OMNBITOB (Ha Kaue€CTBEHHOM YPOBHE) MO OOHApY>KEHHUIO
(dakTopoB, BIMSIONIMX Ha TPOTEKAHME JAHHBIX sBJIeHW. Hampumep: mnpsMonuHEHOE
pacnpocTpaHeHHe CBETa, TUCIEPCUs CBETAa; U3yUyeHHE CBOMCTB M300pakeHUs B IJIOCKOM 3epKaje U
T.IL.

5. I/ICCJ'IG,I[OBaHI/Ie 3aBUCHUMOCTH 0I[HOI71 (1)I/I3I/ILI€CKOI\/’I BCJINYHHBI OT I[perI\/’I C MpecACTaBJICHUCM
pe3yJIbTaTOB B BHUJC l"pa(bI/IKa n pacdCTa HMCKOMOIo IiapameTpa. HaHpHMep: 3aBUCUMOCTH IIYTHU
PaBHOMCPHO ABWIXKYHICTOCA TCJIa OT BPEMCHU ABUKCHHUA TCJIa; CUJIbI TPCHUS CKOJIBXKCHUSA OT CHUJIbL
HOPMAJIBHOTO JaBJICHUS, KaU4CCTBa O6pa6OTKI/I HOBerHOCTefI TCJI U HC3aBUCHUMOCTHU CUJIbI TPCHUA OT
mionaan COIIPUKOCHOBCHUA TCJI; CHUJIbI YIIPYIOCTH OT YIJIMHCHHUA IIPYIKUHBI; BBITaHKHBaIOIHGﬁ
CHUIIBI OT o0BEMa HOpr>K€HHOI>i qaCTu TCJIa M OT INNIOTHOCTHU XHMAKOCTH, €€ HC3aBHUCHMMOCTH OT
IIJIOTHOCTH TCJ1a, OT FJ'IY6I/IHBI, Ha KOTOPYIO IOTPY?KEHO TEJIO U T.A.

JlaGopaTopHoe o00OpyndoBaHHE O00ECHNEYNBAECT CAMOCTOSITENBHBIA YYEHUYECKH OSKCIIEPUMEHT,
KOTOPBIA MOXKET UMETh pa3indHbie (GOPMBI: GPOHTAIBHBINA SKCIIEPUMEHT ((PPOHTAIBHBIC ONBITHI U
naboparopHbie paboThl), pabOThI MPAKTUKyMa, Y4eOHO-MCCIIEOBATEIbCKIUE PAa0OThI M MPOEKTHI
HKCHEPUMEHTAILHOTO Xapaktepa. [Ipy 3TOM HOpPMAaTHBHO-00sI3aTENILHBIM BHE 3aBUCHMOCTH OT
ypoBHST u3yueHus ¢usuku (0a30BbII WM yruyOJNeHHbIN) ©W 00pa3oBaTeNbHONW MPOTrpamMMBbl
(OCHOBHAs WM CpEAHSSA IIKOJIA) SIBISETCS (DPOHTANBHBIA SKcrepuMeHT. MIMEeHHO mocpencTBoM
(pPOHTAIILHOTO JKCIIEPUMEHTA JOCTHTAIOTCS TPEAMETHBIE Pe3yJbTaThl AIKCHEPUMEHTAIHLHOTO
XapakTepa, a yJalluMHUCS OCBAMBAIOTCS CIIOCOOBI JEHCTBHIA, COOTBETCTBYIOIINE yKa3aHHBIM BHIIIE
ATy TUnaM padot. JIabopaTtopHbIi MPaKTUKYM I1eJIeco00pa3eH TOJIBKO MPHU yriayOJIeHHOM YpPOBHE
U3y4YCHHS TIPeMeTa.

OnTuManbHBIM JUJISL TOCTHMKEHUS ILeJIeld NpOoBeNEeHUs (PPOHTAIBHOIO HKCIEPUMEHTA SIBISIETCS
IpeJIcTaBlIeHue JabopaToOpHOro 00OpPYIOBaHMS U MAaTepUAIOB B BHUJE TEMATHUYECKUX KOMILUIEKTOB
M0 MEXaHWKe, MOJIEKYJISPHOW (hM3HKe, IIEKTPUUECTBY M ONTHKE. VCroib30BaHHE TEMaTHUECKUX
KOMIUIEKTOB CIIOCOOCTBYET (DOPMHPOBAHHIO TAKOTO BAXHEHIIETO YMEHHsI, KaK MOJ00p yJalluMUCs
o0OpyIOBaHHS B COOTBETCTBHH C IEJIBIO HCCICNOBAHUA W3 H30BITOYHON HOMEHKIATYPHI
MPEI0KEHHOTO KOMITJIEKTA; TMO3BOJISIET MPOBOAUTH IKCIIEPUMEHTAIBHYIO paboTy Ha JH000M JTare
yYpOKa; yMEHBbIIAeT TPYJIOBBIE 3aTpaThl y4YUTENS MPU MOJATOTOBKE K YypOKaM, IOCKOJBKY HE
TpeOyeTcsi MepeKOMIIOHOBKA 000PYIOBaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO YPOKa.

HpI/I IJIAaHUPOBAHUU MPAKTHYCCKUX pa60T BAXXHO HMMCTb B BUAY, YTO IPEAMCTHBIC PE3YyJIbTAaThbl
OKCIICPUMCHTAJIBHOI'O XapaKTepa MOryT OBLITH OCBOEHBLI TOJIHLKO npu ONTHUMAJIbBHOM COYCTAaHHU
KpaTKOBPCMCHHBIX (prHTaJ'IBHBIX OIIBITOB 1 OJHOYAaCOBbIX J'Ia60paTOpHBIX pa60T.

BaxxHoe 3HaueHme uMeeT TOT (akT, YTO B COCTaB (PPOHTAIBLHOIO OOOPYIOBaHUS HapsAy C
aHaJIOTOBBIMU BXOJAT M LU(pPOBbIE cpeacTBa u3MepeHHs. K HUM OTHOCATCA 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4MKaMM, 3JIEKTPOHHBbIE BeChl M JaT4MKu Lu(poBoil nadopatopuu. Takum
o0pa3oM, IpHu NPOBEACHUN (PPOHTATBHOTO SKCIIEPUMEHTA B OCHOBHOM IIIKOJIE YYEHUKH 3HAKOMSTCS
C DJIEKTPOHHBIMHU CITOCOOAMHU U3MEPEHUH U BBIUYUCIICHUH.

brox o6opynoBanus Ui yueHUYECKHX paboT mno ¢usmke chopmupoBaH Ha 0aze mepeyHs
o0opymoBaHHS JJIi TMPOBEIEHUS OCHOBHOTO TOCYIAapCTBEHHOTO OJK3aMeHa 1o  (usuke.
Ucnonp3zoBanne mnpubOpoB U OOOpYAOBaHUS C E€IWHBIMH JJII  BCEX  OOYyYaroluxcs
XapaKTepUCTUKAMH MO3BOJISIET CTAHIAPTU3UPOBATH MPOIETyPHl BHIMOIHEHHS YKCIEPUMEHTAIBHBIX
3aJ]aHUi Ha PK3aMeHe M O0ECIeYHTh HA/CKHYIO OLIEHKY PE3yJbTaTOB HAa OCHOBAHWHU JKCIEPTHOMN
MPOBEPKH OTBETOB oOydatommxcs. [lpy 5ToM OcCHOBaHMEM Uil BBIBOJA O NPABHIBHOCTH
NPOBEJCHHUS JaHHOTO OIBITA SIBISIOTCS PE3yJbTaThl, IOJyYEHHbIE YYaIlUMHCS MOCPEICTBOM
MPSIMBIX H3MEPEHUH 3a/ITaHHBIX (PU3NUECKUX BEIUYHH.



HaGop nns mpoBeneHuss OCHOBHOTO TOCYAApCTBEHHOIO HK3aMeHa oOecneunBaeT pa3paboTKy
HECKOJIbKMX OJHOTHIIHBIX 3aJaHUi MpPHU UCHOJIb30BAaHUM OJIMHAKOBOIO OOOpYIOBaHMS C Pa3HbIMU
XapaKTepUCTUKaMU. DTOT MOJXOJ] 11e]1ecO00pa3HO UCIO0JIb30BaTh U MPHU MPOBEAECHUH (POHTAIBHBIX
OTBITOB M JIabopaTopHbIX paboT. Hanpumep, npu npoBeaeHUH HCCIEAOBAHUS 3aBUCUMOCTH CHIIBI
TOKa OT HAmpsDKEHUs MOXKHO BBIACIUTH B KJacce TPYIIIbI, KOTOpbIE OyIyT HPOBOJIUTH JAHHOE
HCCIIEI0BAaHNE, UCIIONb3Ysl PE3UCTOPHI C Pa3HBIM COIPOTUBIIEHUEM, U JaMIIOuKy. [Io pesynbTaram
MOJKHO CpPaBHUTh IOJYYEHHbIE 3aBUCUMOCTH, OOCYIUTh TPaHMIIBI BBHIMOJHEHUs 3akoHa Oma ais
y4acTKa LENH, OIIPEAEIUTh COIPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETHTh, YTO MpPHU MPOBEICHUH (PPOHTAIBHBIX OIBITOB M JAOOpaTOPHBIX PadOT B
OCHOBHOU IIIKOJIE TpeOyeTcsl 3aIUCh PE3yJIbTaTOB BCEX MPSMBIX U3MEPEHUHN C y4eTOM abCOFOTHOM
MOTPEIIHOCTH.  371eCh NPU  HCIIOJIB30BAaHUU  TPAJUIIMOHHOTO  O00OpYyJIOBaHUS  (MEH3YPOK,
JMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOJIIOTHYIO
MOTPEITHOCTH 11EJIeCO00Pa3HO CBSI3BIBATH C IICHOH AeNieHus mpubopa, a mpu nepexoae K uudpoBbIM
WHCTpYMeHTaM (Uu(dpOBBIE BEChl U JATYMKH) YYUTh pabOTaTh C OMHCAHMSIMH JTHX MPHUOOPOB,
BbIIEJISISL JaHHble 00 aOCOIOTHOM MHOrPELIHOCTH, JIMOO Mpeasiarath 3Hau€HUE IOIPENIHOCTH B
TEKCTE 3aJaHUM.

[Ipu mpoBeneHHM WCCIIEOBAHUSI 3aBUCUMOCTEH OIHON (PU3UYECKON BEJIMYHHBI OT JPYrou
ydaniecs JODKHBI OCBOMTH TOCTPOCHHE TpadMKOB C YKa3aHHWEM aOCOJIOTHBIX IMOTPEIIHOCTEH, a
IIPU NPOBEICHUH padOT HA MPOBEPKY MPEAIOJIOKEHUH - YMETh CPAaBHUBATh 3HAYCHHUS IBYX MPSMBIX
U3MEpPEeHUH € ydeToM aOCOJIFOTHOW IOTPEeIIHOCTH (HampuMep, MyTeM CpaBHEHHUs HHTEPBAJIOB
MOJIYYCHHBIX 3HAYCHUN Ha uucioBoil ocu). [IpoBereHne m3MepeHU M HUCCIENOBAaHUN B Kypce
¢m3uku 10 - 11 KimaccoB JOMOJHSIOTCA HCIIOJIB30BAHMEM OTHOCHTENIBHBIX IOTPEITHOCTEH,
ydaluecs JOJDKHBI HAy4dUTbCS PACCUUTHIBATH OTHOCHUTENIBHBIE IOTPEIIHOCTH B IPOCTEUIINX
ClIy4asix MpsIMbIX U3MEPEHUN U CPABHUBATH TOUHOCTD PA3JIMYHBIX U3MEPEHHUI.

OOpaiiaeM BHUMaHHE, YTO OIICHMBAHUE JIAOOPATOPHBIX PabOT NOHKHO 0a3MpoBaThCS, KaK U B
KpUTEpUSX OLICHUBaHUS JKcnepuMeHTanbHbiX 3aganuii KHMM OI'D, He Ha mnpaBUIIBHOCTH
oopmiieHust oTyeTa 0 paboTe, a Ha MPABUIBHOCTH JACUCTBUH MO COOPY YCTaHOBKH, IMPOBEICHUIO
OTIBITOB, CHATHIO MTOKa3aHUH MPUOOPOB.

OcHameHue Ui U3y4eHus] OMOJIOTHH MPEACTaBICHO KOMIUIEKTaMH JEMOHCTPAIMOHHBIX BIIAXKHBIX
npenapaToB, repbapueB M KOJUIEKIMH MO pa3sHbIM TeMaM Kypca OHOJIOTHH, a Takke Hu(poBOi
naboparopueil Ui NpoBeaeHUs IpaKTHUeCKuX padboT. Kpome Toro, npu u3ydeHun OMOIOTUU MOXKET
UCIOJIb30BaTh IM(poBas aboparopust Mo OHONOTUMM (KaK JOMOJHUTENbHBI 3JIEMEHT i
yIIIyOJI€HHOTO U3y4eHHs Kypca).

B ydeOHOM mporecce ydammecss DODKHBI MOJTYYUTh BO3MOXKHOCTH YYBCTBEHHOTO BOCIPHUSTHS
M3y4aeMbIX SIBICHUH M 00BeKTOB. OHAKO M3ydaeMble SIBJICHUS M OOBEKThI HE BCETJa MOTYT OBITh
HETIOCPEICTBEHHO BOCIPOM3BENEHB MM TIOKa3aHbl B y4eOHOM IOMenieHuH. B sToM ciyuae
yueOHOe 000pyI0BaHUE JaeT BO3ZMOKHOCTh MX BOCIPOHM3BECTH OINOCPENIOBAHO, Yepe3 KOJUICKIIHUIO,
repOapHBIii JIUCT, MUKpOTIpENapar, MOAeb, BUACOPPAarMeHT U T.I1.

Brnaxxnele mpemaparbl MPEACTaBISIOT CcO000W HaTypalibHble OOBEKTHl, CMOHTHPOBAaHHBIE Ha
CTEKJIIHHOM IUIACTUHKE U OMYIIEHHbIE B CTEKJISHHBIM IWIMHAP C KOHCEPBUPYIOLIEH >KHUJIKOCTbIO,
00 MpeCTaBlIeHHbIE B IUIACTUKE. 3/1eCh NpeJUlararoTcs TOTAJbHBIE Ipenaparhl, MO3BOJISIOIINE
M3y4aTh BHEIIIHEE CTPOCHHE OpraHu3Ma WK ero 4acTtH, (Hampumep: "Kopenb 6000BOTO pacTeHus ¢
kinyoenpkamu", "lamioka'); aHaTOMUYecKHe TpenapaThl, TNpeTHa3HAYEHHBIE IS W3YYCHHS
BHYTPEHHETO CTPOEHHUS OpraHM3Ma WM ero opraHoB (Hanpumep: "BHyTpenHee cTpoeHue
nsarymku”, "BHyTpeHHee cTpoeHre NTUIlb'"); OMOJIOrHuecKre Mmpenaparsl, Jalliye mpecTaBIeHIue



0 CTaausX pa3BUTHs opraHu3Ma (Hampumep: "Pa3Butme xoctrcTtoi preiObl", "Pa3zButne Kypuip").
Brnaxxnble npenapaThl HCHOIB3YIOTCS KaK pa3faTOYHbIM Marepuai B Mpolecce JeMOHCTPAlUu Ipu
M3YYEHUH HOBOTO MaTepuaja WM B TIPOLIECCE BBIMOJHEHUS MPAKTUYECKUX 3aJaHUH,
pa3pabOTaHHBIX Ha UX OCHOBE.

I'epbapum - coOpaHue MpeccOBaHHBIX, 3aCYIICHHBIX PACTCHUN WM MX 4YacTeW IMOMOTAaloT U3ydaTh
pacTeHue B KaOMHETE W Y3HaBaTh €ro B MpUpPOeE, a repdapusamus - Haubosee MpOocToi crocod
COXpaHEHMs] paCTEHUH M MX YacTed B T€UEHHUE IJIUTEIBHOrO BpeMeHu. B mepeuHe mpensaraercs
cucreMaTudeckuil repbapuii (Hanpumep, "OCHOBHBIE TpYMNIBI pacTeHUi'") u repbapuil mo oomei
Oouosnornu (KOTOPBIN TMO3BOJSIET MPOWJUIIOCTPUPOBATh W3MEHYMBOCTh, HCKYCCTBEHHBIH OTOOp,
CHCTEMAaTHYECKHEe KaTeropru U BUJ000pa30BaHue, JUBEPICHIINS U KOHBEPTEHIIHS, TOMOJIOTUYHBIE U
aHAJIOTUYHBIE OPTaHbl, pyJAUMEHTapHbIE OPTaHbl, apoMopdo3, uanoananTanys GEHOTUI U TEHOTHII,
MOJIUIUIONINS, OTJAJICHHAasi TUOpUAM3AIMS, B3aHMMOACHUCTBUE PACTEHHH ¢ aOMOTHYECKUMU
(dakTopamMu Ccpejbl, B3aMMOJCHCTBUE PACTeHUH ¢ OMOTHYEeCKHM QaxTopamu cpeisl). ['epOapHbIit
MaTepual UCIOIb3YIOT KaK pa3AaTOuHbIi MaTepual AJis IEMOHCTPALUU U3y4yaeMbIX 00BEKTOB, /IS
BBIMOJIHEHUS NPAKTUYECKUX 3aJaHMH TpU 3aKpEeIUIeHUM MaTrepuajia WIM JAUArHOCTUKU Y4eOHBIX
pe3yJIbTaTOB.

Taxke TmpencTaBiICHbl KOJUICKIIMM - HAOOpBI MPEIMETOB WIM BEIIECTB, IOJAOOpPAaHHBIX I10
onpeseleHHbIM Tpu3HakaM. OObEeKTaMH HX MOTYT OBITh paclpaBiICHHbIE W 3aCYIICHHBIC
HACEKOMBIE, PaKOOOpa3HbIE, PAaKOBHHBI MOJUTFOCKOB, OTAEJbHBIE YaCTH CKEJIETOB >KUBOTHBIX. B
KOJUJIEKIUSAX COYETAIOT HAaTypallbHble OOBEKTHI C X U300paKEHUEM B BHJI€ PUCYHKOB WM MYJISDKEH
- umurtanuil. Ilpemioxxennplie B nepeyHe MOpQOJOrH4eckre KOJUIEKIIMM JAOT Ipe/ICTaBIeHUuEe O
BHEIIHEM CTPOCHHU OPraHOB WJIM HMX YacTei, MO3BOJSIOT IPOBOJMTH CpPAaBHEHUS OOBEKTOB,
BBISICHSITH MX OOIIME 4epThl M 4epThl paznuuus (Hanpumep: "lIpenctaBuren oTpsI0B HACEKOMBIX"
U JIp.); 00111e010IOTHYEeCKUE KOJUIEKIIMH [TO3BOJISIIOT BBISICHATH B3aUMOCBSI3M B OPraHU4YECKOM MUDE,
paccMarpuBaTh pPa3BUTHE OPIraHU3MOB, IPOCIEKUBATH OOLIEOMOIOTUYECKUE 3aKOHOMEPHOCTHU
(manpumep: "Ilpumepsl 3alMTHBIX TIpHUcTiocobeHnit y HacekoMbiX"). Komnekiuu, kak u repoapuu,
UCHOJB3YIOT KaK pa3JdaTOuHBIM MaTepuan Juisl JAEMOHCTpAlMM HW3YyY4aeMbIX OOBEKTOB, IS
BBIMOJIHEHUS NPAKTUYECKUX 3aJaHMH TNpU 3aKpEeIUIeHUW Marepuajia WIM JAUArHOCTUKU Y4eOHBIX
pe3yJIbTaToB.

O3HAaKOMJIEHHE Y4YalllUXCAd C MHUKPOCKOMMYECKMM CTPOCHHEM >KMBBIX OPIraHM3MOB - OJHA U3
[VIABHEMIIMX 3a/lad HayKW, MO3BOJISIIONIMX TMOJBECTH IIKOJbHUKOB K IMOHUMAHUIO €IWHCTBA
Opranu4eckoro mupa. s npoBeaeHus 1a00paTOpHBIX padoT B UPPOBYIO 1a00PATOPHIO BKIIOYEH
MHUKPOCKOII, 8 B KOMIUIEKTE MOCYABl U 000pyIOBaHMs OOIIETr0 Ha3HAYCHHUSI UMEIOTCSI He00X0uMoe
OCHAIIICHHE JJISl IPOBEACHUS JTa00OpaTOPHBIX PaboT.

HudpoBas mabopatopust BKJIOYAaeT HAOOp Ui W3rOTOBJICHUS MHKpompenapatoB. CBexue
mpernaparbl M3rOTAaBIMBAIOT I HEMEUICHHOTO paccMOTpeHusi. K HMUM OTHOCSTCS >KHIKOCTHBIE
(0OBEKTHI 0OBIYHO MOMEIIAIOTCS B BOJY, @ IIPENaparbl COXPAHIIOTCS B TEUCHHE HECKOJIBKUX JTHEN),
cyxue (Hampumep, 4YacTUIly NTUYBETO TNepa, MPOCTO TMOJOXKHTh HA TPEAMETHOE CTEKIO U
MHUKPOCKOITUPOBATh), JKHUBBIE IMpemapaThl (Ma3KH - KaIuld J>KUIKOCTH, HalpUMep KpOBH) U
BUTAJbHBIE TpenapaThl (KOTOPHIE HWCIONB3YIOTCA JUIS H3YYCHUS MAJOKIETOYHBIX OOBEKTOB
(mpocTedmuX, KOJOHUH BOJOpOCTEH), maiasi HaOmoneHus aBwxkeHus (Tydenbku, ameOsl).
[IpuroroBnenrne MUKpompenapara BIpabaThIBa€T y y4allerocss HaBbIKM CAaMOCTOSATEIBHON pabOTHI,
AKTUBU3UPYET UX MO3HABATEIBHYIO ACSITEILHOCTh U 3HAKOMHT C TEXHUKON U METOJMKON HAy4HOTO
uccienoBanus. B mudpoByro 1abopaTtopuio BKIIOYEH TAKXKE M HAOOP MUKpONPENapaToB, KOTOPBIN
COACPKUT TMOCTOSIHHBIE TIperaparhl, [OJTr0€ BPEMS COXPAHSIOMIMECS B TPUTOTHOM  JUIS
MHUKPOCKOITUPOBAHHUS BUJIE.



Crnenyer OTMETHTh, YTO HapsAy C HCIOJIB30BAaHHEM IIEPEYMCICHHOTO BBINIE Y4eOHOTO
000OpyIOBaHMsI BaXHYIO pOJIb B M3YYEHHUU OHMOJOTUM UTPAIOT NMPHUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIIMHCTBE CIy4aeB TOJBKO OHM MOTYT OOECHEYHTh HAMOOJBIIYI0 KOHKPETHOCTh W IOJIHOTY
3HAHWH yYaluxcs, MOMOTAIT (OPMUPOBAHMIO y HHUX TMPABHIBHBIX OHMONOrHYecKkux 3HaHWH. K
TaKUM JKUBBIM O0BEKTAM OTHOCST PAaCTCHHS, )KUBOTHBIE KUBOTO yrojKa, akBapHyMma, TeppapHyma.
O} dexkTUBHBIM CpPEACTBOM 3HAKOMCTBA C TPUPOJHBIMH OOBEKTAMHU SIBIISIOTCS JKCKYPCHH B
OMOJIOTHUYECKHE M KpaeBeqUecKue My3eu, OOTaHWYEeCKHEe Callbl, 300apKU U OKPYXKAIOIUIHE KOy
€CTECTBEHHBIE M HCKYCCTBEHHBIE IPUPOIHBIE COOOIIeCTRa.

TpagumuoHHbIe OMOJIOTUYECKHE MYJISKHM W MOJENIM B HACTOSIIEE BPEMs YCIEIIHO 3aMEHSIOTCS
nupoBEIME  00pa30BaTENIbHBIMUA PECypCcaMu: BHIACO(PparMeHTaMH, aHUMAIUel, BHPTYyalbHBIMU
naboparopusimu. Lludpossie oOpa3oBarenbHbIE pecypchl HE MOTYT CTaTh MOJHOIICHHON 3aMEHOU
pEAbHBIX TPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXXHOCTh TO3HAKOMHUTHCS C 0oJjiee MIUPOKUM
KPYyroM OOBEKTOB, CO3JAIOT MPEANOCHUIKU ISl MHTEHCU(UKAMU 00pa30BaTEIBHOTO Mpolecca U
o0ecrieynBalOT  HE3aMEeIJIMTEIbHYI0O  OOpaTHyK  CBSI3b, KOMIIBIOTEPHYIO  BU3YaJIHU3ALUIO
nHpOpMaIK, aBTOMATU3ALIMIO YIIPABJICHUS YU€OHOMN 1eATeIbHOCTHIO U KOHTPOJIb €€ pPe3ysIbTaToB.

OcHaieHue A WU3Y4eHUs] XUMHH TPEACTABICHO B BHJE JIEMOHCTPALIMOHHOTO 000OpyHOBaHUS,
KOMIUIEKTa XHUMHYECKUX PEAKTHBOB C HEOOXOAMMBIM OOOpYJOBaHMEM H3 OOIIEr0 KOMILIEKTa
nocyAbl U 00OpyIOBaHMS Ul YYCHHYECKUX OMBITOB M KOMILJIEKTa KoJulekuuid. Kpome Toro, mpu
M3YYCHUU XMMHH HCIIOJIb3YETCs O0IIast IIsl ECTECTBEHHO-HAYYHOTO IHKIIA U(ppoBas 1aboparopusi,
a Tarke nudposas madbopaTopusi M0 XUMHUH (KaK JOMOJHUTEIBHBIM 3JIEMEHT JUIA YTIITyOJIEHHOTO
M3Y4YEHUS] XUMHUH).

JIEeMOHCTPAIIMOHHBIM 3KCIICPUMEHT SIBJSICTCS Ba)KHOM YacThi0 OOydYeHHS XUMHH. 371€Ch Ba)KHO
MMOMHUTh, YTO TIPH €T0 TMPOBEJICHUU O00SA3aTENBHO JOJKHBI OBITH COOIOJICHBI BCE HEOOXOIUMBIC
JTAIIBI;

MOCTaBKa LIEJIM SKCIIEPUMEHTA,
OTNMCcaHue HeOOXOUMOTO ISl €T0 BBIITOJIHEHUS 000PY/I0BAHHUS U PEAKTHUBOB,

TUTAHUPOBAHUE TIOPSIIKA IPOBEICHHUS,

OTMCaHUE UCXOHBIX BEIECTB,

MIPOrHO3UPOBAHUE 0XKUIAEMBIX B PEaKIIMOHHON CMECH U3MEHEHHH U Pe3yIbTaTOB IKCIIEPUMEHTA,
OINMCaHUe U3MEHEHUH, IPOU30LIEIIINX C BEIIECTBAMH,

(opMyITUPOBKA BBIBOJIOB U3 SKCIIEPUMEHTA,

CO3/IaHUE PUCYHKA IKCIIEPUMEHTAIbHOM YCTAaHOBKH U COCTaBJICHNUE YPaBHEHMSI PEaKIUil.

B mpouecce mnpoBeneHus AEMOHCTpalMif, ydaliuecs OCBauBalOT O3Tallbl IPOBEACHHS OIIbITA,
nodtoMy Haubosiee 3(POEKTUBHBIM SBJISETCI HE TPOCTOE OMHCAHUE ONBITa YYHUTEIEM, a
UCIOJIb30BaHUE 3BpUCTHUYECKOM Oecenpbl. Ilpu peanuzanuu Takoro cueHapusi Jake HE OuYeHb
CJIO’KHBIM ONBIT 3aHUMAET JOBOJIbHO MHOTO BPEMEHHU, HO CJIEJIOBAaHHE €My IO3BOJISIET 00eCIeunuTh
MIOHMMaHue OOy4YaloUMMHUCS MPUEMOB HAyYHOTO TMO3HAHMUA M UCIOJIb30BaHME MX YXKE B
CaMOCTOATEIBHON JEATENIbHOCTU B MpPOIECCe YUEHUUYECKOro sKkcnepuMeHTa. Ha HavanbHOM 3Tame
n3ydeHus: xumuu (B 8 - 9 kiaccax) MMEHHO TaKOM TMOJXOJ TMO3BOJISET NOCTHYh MaKCHMaJbHOU
3¢ (HEeKTUBHOCTH OT NMPOBEACHUS 1a00PATOPHBIX U MPAKTHYECKUX paldoT, a Takke CPOPMHUPOBATH Y
YYalIMXcsi OTBETCTBEHHOE OTHOIIEHUE K SKCIIEPUMEHTY.

HpI/I OLCHUBAHNU YYCHUYCCKHUX MPAKTUYICCKUX pa60T uenecooGpasHo YUYUTBIBATh MOAXOJBI,



UCTIONIB3YIOIIME B OK3aMEHALMOHHBIX Marepuanax. Tak, B HACTOsIIee BpeMs IpeIaraercs
HKCIIEPUMEHTAIIFHOE 3a[aHue, TpelyCMaTpUBAaroIlee BBIOOP JABYX BEIIECTB U3 IMSATH MPEATI0KESHHBIX
U TIPOBEJCHHWE C HUMH PEaKIHi, OTPaKAIOUIMX XUMHUYECKHE CBOWMCTBA YKa3aHHOTO B YCIOBUH
3ajgaHus BemiectBa. OIEHMBAaHUE WAET HAa OCHOBAaHMHM OTYETa YYEHUKA O IMPOJIETaHHOW padoTe
(ypaBHEHHUs peaKIMii, BBIBOJBI O HAOJIOJEHHAX) W HA OCHOBAaHUHU TMPSMOT0 HAONIOJCHHS 32
NCWCTBUSIMUA YYCHHKA IO MPOBEACHUIO OMBITOB. [Ipy 3TOM BBLAEIAIOTCS 3TAmbl 0TOOpA BEIIECTB H
CMEIIMBaHUS BEIIECTB B COOTBETCTBUU C MyHKTaMH WHCTPYKIIUH K padoTe.

Baxneiimum HanpaBiIeHHEM KaK JIEMOHCTPAIIMOHHOTO, TaK U YYEHHYECKOTO dKCIIEPUMEHTA TOJHKHO
CTaTh WUCHOJb30BaHHE LU(PPOBOI JTaOOpaTOpUHU, KOTOpask MO3BOJSET OPraHU30BATh XMUMHUYECKUI
HKCHEPUMEHT Ha MPUHIIMITAATHHO HOBOM YPOBHE, IEPEHUTH OT KaY€CTBEHHOU OIICHKH HAOII01aeMbIX
SBIICHUI K CHUCTEMHOMY aHaJIM3y KOJHMYECTBEHHBIX XapakTepucTuk. [Ipm pabore ¢ naTuymkamu
uudpoBoil mabopatopuu oOecreYnBaeTCs aBTOMAaTU3UPOBAHHBIN COOp M 00pabOTKa JaHHBIX, XOI
HKCHEPUMEHTA MOXKET OTOOpaXaThCsl B BUJAC TPapUKOB WM MOKa3aHUI MpUOOPOB, a Pe3yJabTaThl
OKCIIEPIMEHTOB MOTYT COXPAHAThCA JUIMTENbHOE Bpems. Haumbonee axTyalbHBIM Ui XHUMHHU
SBISIETCSL TIEPEXO0Jl K KOJMYECTBEHHBIM XapaKTEPUCTHKAaM, KOTOPBIA MOXHO MPOWJLIFOCTPHPOBATH
CIIEAYIOIIMMH TIPEMEpaMu: H3y4eHHWEe CTPOEHHs IJIaMeHH, ompeneneHue pH B pasHbIX cpefax,
oIpeaeNieHHe CKOPOCTH PEeaKIMy, U3y4eHUE BIUSHHS KOHIEHTPAIIMA U TeMIepaTypbl Ha CKOPOCTb
peakuuu.

Hudposas nadbopatopusi MO3BOJISIET PEATUIOBATH MEKIIPEIMETHBIE CBS3H C JAPYTUMH MpEAMETaMU
€CTECTBEHHO-HAY4YHOIO IMKJA, IOCKOJBKY JAeT BO3MOXKHOCTH BBINOJHATH WHTETPUPOBAHHBIE
yueOHbI€ UCCIIEJOBAHMUS 110 €CTECTBEHHBIM HayKaM, IPUMEHATh U OCBaUBaTh 3JIEMEHTbI CTATUCTUKU
1 MTHPOPMAIIMOHHBIE TEXHOJIOTUH.

Tlpunoosicenue N 6

K Memoouueckum pexomenoayusim

INPUMEPHBIN TEPEYEHBb OBOPYIOBAHWSI,
PACXOJIHBIX MATEPHUAJIOB, CPEJICTB OBYUEHUSA "
BOCIIUTAHUSA JUISI CO3JIAHUS 1 OBECIIEYEHUS
®YHKIIMOHUPOBAHHWS HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOU
HATIPABJIEHHOCTEMH "TOYKA POCTA" B
OBIIEOBPA30OBATEJBHBIX OPTAHU3ALIMSIX,
PACIHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIH KOMILIEKT



Hanmenosanue
00opyIOBaHHS

Kpartkue npumepnsie
TEXHUYECKUE
XapaKTEePUCTUKHU

KonmnuectBo equnuig
Ui
00111e00pa30BaTEIBLHBIX
OpraHH3aluil, HE
SIBJISTFOLLIMX CSL
MaJIOKOMILIEKTHBIMH,
€/1. U3M.

KomnduecTBo equHUIL
JUTSE
0011c00pa3oBaTEIbHBIX|
OpraHu3alui,
SIBJISTFOIIIAX CST
MaJOKOMILIEKTHEIMH,
eJl. U3M.

ECTGCTBGHHO-HayTIHaSI HaIpaBJICHHOCTb

1

O6m1ee o6opynoBanue (pusrka, XUMusi, OUOTIOTHS)

1.1.

[{ndposas
maboparopust

yaeHUYecKast
(pusuka, xumus,
OUOITOTHs)

[udposoii naTumk
DIIEKTPOIIPOBOHOCTH
udposoit natunk pH
[udposoii naTumk
MOJIOKEHUS

[udposoit naTumk
TeMIepaTypbl

[{udposoit narumk
AOCOJIIOTHOTO JaBJICHHS
[udposoit
ociorpaduIecKui
TaTINK

IBechkl 351eKTpOHHbIE
yaeOnbie 200 r
Mukpockortt: 1uppoBoi
MM ONTHYECKUI C
yBennuenuem ot 80 X
HaGop st u3roToBiIeHUS
MUKpOTIPETIapaToB
MuxkponpenapaTsl
(Hab0D)
CoeTMHUTEIbHbIE
MPOBO/Ia, MPOTPAMMHOE
oOecneucHue,
METOIUUECKHE YKa3aHUs
KOMILICKT
COITYTCTBYIOIIUX
PIIEMEHTOB ISl OTIBITOB IO
MEXaHUKE

KOMILICKT
COITYTCTBYIOIIUX
PIIEMEHTOB ISl OTIBITOB IO
MOJIEKYJISIPHOU (hU3HKE
KOMILICKT
COITYTCTBYIOIIUX
PIIEMEHTOB ISl OTIBITOB IO
DIIEKTPOIMHAMHUKE
KOMILICKT

3 mmT.

2 1IIT.




COITYTCTBYIOILIUX
PIIEMEHTOB IS OIIBITOB IO
ONTHKE

1.2.

Komruiekt nocyasl
1 000pyAOBaHHMS
U1l YUEHUUECKUX
onbITOB ((pu3mka,
XUMUS, OUOJIOTHS).

[[ITaTnB MAOOpPATOPHBIIA
XUMUYECKUN

HaGop wamek Iletpu
HaGop nHCTpyMEHTOB
[pernapoBaIbHbIX

UToskka 1st CoKMraHus
BEIICCTB

Ctynka dapdoposasi ¢
[ECTUKOM

HaGop 6anok mmst
XpaHEHUs! TBEPAbIX
peaktrBoB (30 - 50 mu)
HaGop ckisiHOK
((h1aKOHOB) JUT XpaHEHHS
[PacTBOPOB PEAKTHBOB
Ha6op mpubopox (I1X-14,
I1X-16)

[Tpubop st moTydeHUs
ra3oB

CrnpToBKa

["oprodee aJst CHUPTOBOK
DunbTpoBabHAS Oymara
(50 mmr.)

Konba xonnueckas
[Tanouka cTekysiHHAS (C
[PE3NHOBBIM
HAKOHCYHUKOM )
Yarmreuka i
BbITTAPUBAHUS
(BBITapUTETIHHAS
HgaIneyka)

MepHBIi TUTUHIP
(TUTaCTUKOBBIN )

IBopoHka cTekJITHHas
(Mamas)

Crakan ctexstHHBIN (100
MJT)

["a300TBOTHAS TPYOKa

3 miT.

2 1IT.

bNOJIOI' A

KoMIUIEKT BIaKHBIX
[pernapaToB
TEMOHCTPAIlUOHHBIN

Ha3HA4YCHUC:
VICMOHCTPAaIMOHHOC,
MaTCPpHUaAJI KOHTefIHepaZ
IIJIaCTUK,

FrCPMCTHUYHAA KPBbIIIKA:
HAJIU4YHC,

1 mT.

1 .




KpEIUIEHHE dKCIIOHATA:
HaJIM4ue,
KOHCEpPBUPYIOLIEE
BEILECTBO: HAJIMYUE,
HaKJIelKka ¢
HAaUMEHOBAaHUEM:
HaJIM4ue.

He MeHee 10 mpenapaToB
13 IPUBEJICHHOTO HUXKE
CIIMCKA:

BraxxHslii mpenapar
"be3zyoOka"

BraxxHslii npenapar
"T"amroka"

BraxxHslii mpenapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOT0 MOJIITIOCKA"
BraxxHsliii mpenapar
"BHyTpeHHee cTpoeHue
KpbICHI'"

BraxxHslii mpenapar
"BHyTpeHHee CTpOeHHE
ArymKu”

BraxxHbIi penapar
"BHyTpeHHee CTpOeHHE
ITULG"

BraxxHslii mpenapar
"BHyTpeHHee cTpoeHuHe
pBHIOBT"

BraxxHslii mpenapar
"Kapacs"

BraxxHslii mpenapar
"Kopens 6060BOT0O
pacTeHus ¢ KiyoeHbKamu'"
BraxxHslii mpenapar
"Kpeserka"

BraxxHblid penapar
"Hepenna"

BraxxHbIi penapar
"Pa3BuTHE KOCTUCTON
pPHIOBI"

BraxxHbIid pemapar
"Pa3BuTue Kypuub"
BraxxHblid penapar
"Cuudomemysa"
BraxxHbIid penapar
"Tputon"

BraxxHbIid penapar
"Uepenaxa OonoTHas"




Bnaxusiii npenapar "Yx"
BraxHbIid penapar
"HmepI/Iua"

2.2.

KomruiekT
repOapreB
IEMOHCTPALIMOHHBIN

Hasnauenue:
NTEMOHCTPALMOHHOE,
OCHOBA JIJIS1 KPETIJICHUSL:
repOapHbIii JICT,

CIIMCOK SKCIIOHATOB!
HaIM4yne

He MeHee 8 repOapueB u3
[IPUBEIEHHOI'O HUXKE
cnucka: Haznauenue:
NTEMOHCTPALMOHHOE,
OCHOBA JIJIs1 KPETUJICHUSL:
repOapHbIii JIHCT,

CIIMCOK SKCIIOHATOB!
HaIu4yue

He MeHee 8 repOapueB U3
MPUBEICHHOTO HUKE
CITHCKA!

["epOapuii "JlepeBbs u
KYCTapHHUKU"

["epOapuit

" Jlukopacrymue
pacteHus"

["epOapuii "KopmoBsie
pacteHus"

["epOapuii "KynbTypHbie
pacteHus"

["epOapuit
"JlexapcTBEHHBIE
pacteHus"

["epOapuii "MenoHOCHBIE
pactenus"

["epGapwuii "Mopdomorus
pactenuit”

["epOapwuii "OcHOBHBIE
rpynmbl pacTeHuit"
["epGapwii "PacTturenbHbie
coobmecTna"

["epOapuit
"CenbCKOX035HCTBEHHbBIE
pactenus"

["epOapwii "SnoBuTHIC
pactenus"

["epOapwii K Kypcy OCHOB
o oOrnieit 6uoIorun

1 mrT.

1 .

2.3.

KoMIuiekT

Haznauenue:

1 mrT.

1 .




KOJUTCKIIHI
TEMOHCTPAIlUOHHBIN
(10 pa3HBIM TeMaM
Kypca OHOJIOTHH)

ITEMOHCTPAIIMOHHOE,
OCHOBA JJIsl KPETIJICHNS:
HaJIM4He,

HaKJICUKH C
HAaUMEHOBAHUEM: HAJIMYUE
He MeHee 10 KoJTeKIui
13 IPUBEJICHHOTO HIKE
CITHCKA:

Kommexuus
"I"onoceMeHHEBIE
pactenus"

Komnekmuga "Oourarenu
Mopckoro jiHa"
Kommexuus
"ITaneoHTOJIOTMYECKas"
Kommexuus
"IIpencraBuTenu OTpsI0B
HAaCEKOMBIX' KOIUYECTBO
HaceKOMBIX: HE McHee 4
Komnekius "ITpumepst
BaIMTHBIX
MPUCTIOCOOIEHUHN Y
HACEKOMBIX"

Komnexknus
"[TpucriocoOuTensHbIC
M3MEHEHUS B
KOHEYHOCTSIX HACEKOMBIX "
Komnexuus "Pa3sButue
HACEKOMBIX C HEIOIHBIM
npeBparieHueM"
Komnexuus "Pa3sutue
HACEKOMBIX C ITOJIHBIM
npeBpaiieHueM"
Komneknua "Pa3surue
MIIeHUIb"

Komneknua "Pa3surue
0aboukn"

Komneknusa "PakoBuHbBI
MOJLIIOCKOB"

Komneknusa "CeMmelcTBa
0abouek"

Komneknusa "CeMmelcTBa
PKYKOB"

Komneknusa "CeMmeHa u
mIogn!"

Konnexuus "dopma
COXPaHHOCTH
MCKOIIAeMbIX PaCTCHHH U

PKUBOTHBIX"




Ha6op
MaJICOHTOJIOTHYSCKHAX
HaXO0J0K
"[IpoucxoxeHue
ueaoBeKa"

KOJIMYSCTBO MOJICICH: HE
MeHee 14

Hasnauenwue: cOopka
y4€OHBIX YCTaHOBOK,
pa3Mep CTOJICIITHUIIBI: HE
meree 200 * 200 mmM,
[JIaBHBIN [1OJHEM C
MMOMOIIBI0 BUHTA:
ISENIIENZ(S

[[ITaTuB
MEeMOHCTPAIMOHHBIN

X UMUYECKUN:
Ha3znauenue:
ITEMOHCTpaIus IpuOOpoB
1 YCTAHOBOK,

0T10pa, CTEPIKHH, JIATIKH,
My(]TBI, KOJIbIIA: HATTMUNE,
BO3MOXHOCTb
BaKpErUICHUs 3JIEMEHTOB
Ha pa3JIMYHOMN BBICOTE:
ISENIIEN(S

Ammapart AJis IpOBEACHUS
XUMHUECKUX PEaKInil:
Ha3znauenue:
ITEMOHCTpALIUS
XUMHYECKUX PEaKIIHi,
MOTJIOTUTEIH TTAPOB U
ra3oB: HAJIM4YUE,
MaTepHa KOJObI: CTEKIIO
HaGop s snexTposnuza
TEMOHCTPALIMOHHBIH:
Haznauenue: nzyyeHuve
3aKOHOB AJICKTPOJIN3a,
cOOpKa Mozenu
AKKYyMYJISITOpa,

E€MKOCTb: HaJM4ue,
PIIEKTPO/IBI: HATMINE
KomrmiekT MepHBIX KOJI0
MaJioro oobema:
Haznauenwue:

3. XMMUI
3.1. [lemoHncTpammonnoe|CocTaB KOMIUIEKTA: 1 mT. 1 .
00opynoBaHNE CTONMK TTOTbEMHBII




NTEMOHCTPALlMOHHBIE
OTIBITHI,

00BeM k0i10: oT 100 M1 1O
2000 w1,

KOJIMYECTBO KOJIO: HE
Mmenee 10 mT.,

MaTepHall KoJjb: CTeKIIO
Ha6op dnakonos (250 -
300 M1 7151 XpaHeHUs!
[PACTBOPOB PEAKTHUBOB).
Haznauenue: xpaHneHue
[PacTBOPOB PEAKTHBOB,
KOJTMYECTBO (hJITAKOHOB: HE
MeHee 10 mIT.,

MaTepual (JIaKOHOB:
CTEKJIO

MpoOKa: HaT4Ine
[TpuGop AJIst OTBITOB TIO
XUMHH C DJIEKTPUUECKUM
TOKOM (JTaOOpaTOPHBII)
[Tpubop anst
VJLTIOCTPALlAU 3aKOHA
COXPAaHEHUS MaCChl
BEILIECTB: COCY/]L
JlanonpTa: HaIM4MKeE,
npoOKa: HaJu4ue,

TUT Ipubopa:
ITEMOHCTPALIMOHHbBIN
JlenmuTenpHas BOpOHKA:
Hazunauenue: pazjeneHue
IMBYX >KUIKOCTEN IO
[JIOTHOCTH,

MaTepual BOPOHKU:
CTEKJIO

'YcraHOBKaA JU1s
[EPErOHKU BELIECTB:
Ha3znauenue:
ITEMOHCTpALUsl OYNUCTKH
BEIIECTBA, IEPErOHKA,
KOJIOBI, XOJOAMIBHUK JIJISI
OXJTOKICHUS, AJUTOHK,
npoOKa: HaJIu4ue,

IUTMHA YCTAaHOBKH: HE
MeHee 550 MM

[Tpubop st moTydeHUst
ra3oB: HA3HAUCHUE:
MOJTyYeHHE ra30B B MaJIBIX
KOJIMYECTBAX,

COCTaB KOMIUICKTA: HE




MeHee 6 TpeIMeTOB
bans koMOMHMpOBaHHAs
mabopartopHasi: bans
BOJISIHAS: HAIUYHE,
KOJIbIIa CMEHHBIE C
OTBEPCTHSIMH Pa3HOTO
aMeTpa: HaJu4ue,
[UIMTKA JIEKTPUYECKast:
HaIM4yne

DapdopoBast CTymnKa ¢
nectukoMm: HazHaueHue:
TUTSL pa3MeNIbYeHHS
KPYIHBIX (pakiuii
BEIIECTB U
[IPUTOTOBJICHUS
[MOPOILKOBBIX cMecei
KoMmIIeKT TepMOMETPOB
(0-100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMAYECKUX
[PEaKTHUBOB

CocTaB KOMIJICKTA:
Hab6op "Kucnorsr"
(a3oTHas1, cepHasi,
consiHasi, opTodochopHas)
Ha6op "I'napokcumbr"
(Tuapoxcua 6apwus,
TUIPOKCH]T KaJHs,
TUIPOKCH/T KaTbIIHs,
TUIPOKCH]T HATPHS)
Ha6op "Oxcupr
MeTauioB" (aJTIOMUHHUS
OKCHJI, Oapus OKCH/I,
prenesa (I1I) oxeun,
KaJIbIIS] OKCU], MarHHS
oxcua, meau (II) okcup,
[MHKA OKCH]T)

Ha6op "llenounsie u
[11€JI0YHO3EMEIbHbIE
MeTasuibl" (JIUTHIA,
HATPUM, KaJIbIIAN)
Ha6op "MeTtambr"
(auTFOMUHUH, JKeJe30,
MarHui, MeJib, IINHK,
0JIOBO)

Ha6op "llenounsie u
[11€JI0YHO3EMEIbHbIE
MeTasuibl" (JTUTHIA,
HATPUM, KaJIbIIUN)
Ha6op "OrneonacHsbie
BemecTBa" (cepa, pochop

(KpacHblii), OKCUJ

1 mrT.

1 .




thocopa (V)

Ha6op "TI"anorensr" (#og,
Opom)

Ha6op "I"anorenunr"
(TFOMUHUS XIJIOPUI,
AMMOHUS XJIOpU, Oapust
xaopu, xenesa (111)
XJIOpU/JI, KaJlusl HOJIu/I,
KaJIMsl XJIOPUJI, KAJIbLIUs
XJIOPUJI, TUTUS XJIOPU,
Maraus xjaopuna, meau (I1)
XJIOPHJI, HATpHsI OpPOMHU I,
HaTpust PTOPHUI, HATPHS
XJIOPHI, IMHKA XJIOPHT)
Ha6op "Cynbdatsl,
cynb(uabl, CyabGUTH"
(amromuHUS cynbGdar,
AMMOHUS Cyab(dar,
prenesa (I1) cynsdun,
pkenesa (I1) cynwdar, 7-mu
BOHBIN, Kaus cynbdar,
koOanbTa (II) cynbdar,
MarHus cyabhaT, MeJIu
(IT)) cynbdaTt 6e3BOIHBIH,
mveau (I1) cynbedar 5-tu
BOJIHBIN, HATPUS CYIbPUI,
HATpUsI CYIbGUT, HATPUS
cynbdar, HaTpust
ruaApocyabdar, HUKes
cynbdar

Ha6op "KapbonaTsr"
(amMmMoOHMS KapOOHaT,
Kanust kapoonat, meau (11)
KapOOHAT OCHOBHOM,
HaTpHs KapOOHAT, HATPUS
ruApoKapOoHaT)

Ha6op "®ocdaTsr.
Cunukatsl" (kanus
MoOHOTHIpOOpTOdOChaT,
HATpUS CHIIMKAT 9-TH
BOJIHBIN, HATPUS
opTodocdar
TpeX3aMelICHHbIN, HATPHUs
muruapodocdar)

HaGop "AneTatsl.
Ponanunsl. CoemuHeHHs
bkenesa" (kayms areTar,
kamust peppo (11)
reKCaIlaHu /I, KaJus




deppo (III) rexcarmonua,
KaJIisi POJIaHU/I, HATPUS
areTar, CBMHIIA aleTar)
Hat6op "CoenuHeHMS
Maprania' (Kamus
MepMaHraHat, Maprasia
(IV) oxcun, mapranma (II)
cynbdar, Maprania
XJIOPHUT)

Hab6op "Coennnenust
xpoma" (aMMOHUSA
TUXpOMAT, KaJus
TMXpPOMAT, KaJIusi XpoMar,
xpoma (II1) xmopung 6-ti
BOTHBII )

Ha6op "Hutpatsr"
(JTFOMUHUST HUTPAT,
AMMOHUSI HUTPAT, KaJus
HUTPAT, KAJIbLUS HUTPAT,
menu (II) autpart, HaTpus
HUTpAT, cepedpa HUTpAT)
Hab6op "Wuaukaropsr"
(JTaKMOM/I, METHIIOBBIT
OpaH>KEBBIM,
(beHondTanenH)

Ha6op
"Kucnopojacoaepxaniue
OpraHnyeckue BeliecTsa”
(arieToH, TIUIEPHH,
ITUATHIIOBBIN 3QUp, CIUPT
H-OYTHJIOBBIN, CIIUPT
M30aMUJIOBBIN, CIIUPT
N300y TUIIOBBIN, CITUPT
PTUIIOBBIN, (EHOII,
dbopmanuH,
STHJICHTJIUKOJIb,
YKCYCHO-3THJIOBBIH 3Up)
Ha6op "YraeBogoposr"
(OeH3uH, rekcaH, He(Th,
TOJIYOJI, IUKIIOT€CKaH)
Ha6op "Kucnotst
oprannueckue” (kucimora
AMUHOYKCYCHasl, KHCJIOTa
OcH30MHAs, KHCIIOTa
MacIIsTHas, KUCJIOTa
MypaBbUHAs, KUCIIOTa
OJICUHOBAsI, KUCIIOTA
MaJbMUTHHOBAS, KACIOTA
CTeapuHOBasl, KUCJIOTa




YKCYCHasI, KHCJIOTa
aBesIcBas)

Hab6op "YrneBosl.
AMuHBI" (aHUJIUH, aHWJIAH
CEpHOKUCIIBIN,
J1-r1roK03a, MeTUITAMUH
TUAPOXIIOPU]I, Caxapo3a)

3.3.

Komiuiekt
KOJUISKIIUI U3
CIIMICKa

IHaznauenwue:
ITEMOHCTPAIIMOHHOE,
B/l YITAKOBKU: KOPOOKa,
OIMCAaHUE: HAJIMIHE
CocTaB KOMILJIEKTA:
Komiekmug "Bomoxna"
Komnekmua "KaMeHHBIH
YTOJIb ¥ TIPOTYKTHI €70
nepepaboTKu"
Komiekmug "MeTtaisl 1
crIaBbl"

Konnekius "Munepaisl u
ropHbie opost" (49
BHJIOB)

Komnexknus
"MuHepasibHble
ynoopeHus"

Komnekus "HedTs n
MPOAYKTHI €€
nepepadoTKu"
Komnexknus
"[TmactMaccer"
Komneknus "Tomiuso"
Komexuus "UyryH u
cTaJb"

Komneknus "Kayayk"
Komnexuuga "Ikaia
TBepaocTu"”

HaGops! mmst
MOJIETTUPOBAHMS CTPOCHHS
OpraHNYeCKUX BEIECTB
(yueHudeckue) He MeHee 4
IIIT.

1 mT.

1 .

OU3NKA

CocTaB KOMILJIEKTA:
[HITaTns
ITEMOHCTPALIMOHHBIH:
Hasnauenwue: nmpoBeacHUE
ITEMOHCTPAIIMOHHBIX
OITLITOB, OCHOBAHHE,

CTCPI>KCHb, JIAIIKHU, KOJIbIIA,

1 mrT.

1 mr.




My(TBI: HATMYHE

CTONMK NOIbEMHBII:
Tun cronuka:
yaeOHBI/1a00paTOPHBIH,
010pa, CTEPKEHb
BUHTOBOM, BUHT
PEryIUPOBOYHBIN:
HaJI4ue,

byHKIMS TOAbEMA U
OIyCKaHMS CTOJIMKA:
HaI4ne

M cTOYHMK IOCTOSSHHOTO U
[IEPEMEHHOTO
HAIPSDKCHUS:
Hasnauenue: 11 nuTaHus
PETYIIMPYEMBIM
[IEPEMEHHBIM U
[IOCTOSIHHBIM TOKOM
PIEKTPUYECKUX CXEM,
gactoTa, I'11: 50,
noTpebsiemMast MOITHOCTb,
BA: 10

MaHOMETp KHUIKOCTHOM
ITEMOHCTPALIMOHHBII:
Haznauenue: mis
M3MEpPEHUs JaBJICHUS 10
300 MM BOJISIHOTO CcTO0JI0a
BBIILIEC U HUXKE
ATMOC(EPHOTO JaBJICHHUS,
crexisinHas U-oOpasHas
TpyOKa Ha MOJCTAaBKE:
HaI4ne

KamepTon Ha
[PE30HAHCHOM SIILIHKE:
Hasnauenue: st
NIEMOHCTPALIUU 3BYKOBBIX
KOJICOAHUM M BOJIH,

IBa KAMEPTOHA HA
[PE30HUPYIOLIUX SIIUKAX:
HaJIM4ue,

[PE3UHOBBIN MOJIOTOYEK:
HaJIM4ue

Hacoc BakyymHBIl ¢
PIIEKTPOIPUBOJIOM:
Ha3naueHue: co3ganue
pa3psHKEHUS WIH
M30BITOYHOTO JTABJICHUS B
BAMKHYTBIX 00bEeMax,
OMBITHI: KUTICHUE




PKUIKOCTH TIPU
MOHKEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
ITaBJICHUE U JIp.

Tapenka BakyymHasi:
Ha3znauenue:
ITEMOHCTpALUs OIBITOB B
BaMKHYTOM 00bEeMeE C
pa3pexeHHBIM BO31YXOM,
OCHOBAHHE C KPaHOM,
KOJIOKOJI U3 TOJICTOT'O
CTEKJa, Pe3UHOBas
POKJIa/IKa,
PIEKTPUUECKUN 3BOHOK:
HaIu4yue

Benepko Apxumena:
Hasnauenue:
ITeMOHCTpalusl IeUCTBUS
PKUJIKOCTH Ha
MOrpy>KEHHOE B HEE TEJIO
1 U3MEpPEHUE BEJINYMHbI
BHITAJTKUBAIOIICH CHUJIBI,
BEJIEPKO, TEJIO
[MTHHIPUIECKON (hOPMBI,
MPY>XKUHHBIA TUTHAMOMETP:
ISENIIELZ(S

OrHMBO BO3IYIITHOE:
Hasnauenue:
ITEMOHCTpAaLUs
BOCILJIAMEHEHUS TOPIOYeit
CMecCH TIpH €€ ObICTPOM
CKaTuH,

TOJICTOCTEHHBIN LIUIIUHJP,
MOpILIEHb Ha
METAITMYECKOM LITOKE C
[PYKOSITKOM, MMOJICTaBKa
TS MWIMH]pA: HATTMIUe

4.1.

O6opynoBaHue s
IeMOHCTPAIIOHHBIX
OIBITOB

[Tpubop anst
NTEMOHCTPALIUHU JIABJICHUS
B xxuaKkocTh: Haznauenue:
NTEMOHCTpALUs U3MEHEHUS
MaBJIEHUS C TI1yOMHOM
[OTPYKECHHUS,

aTYUK JaBJICHUS,
KPOHIITEWH JIJIs
KpETUICHUS] Ha CTECHKE
cocy/ia: Halu4ue

[Tpubop ast

ACMOHCTpalIun




ATMOC(HEPHOTO JTaBICHUS
(Marnebyprekue
[OJIyIIapus ):
Ha3znauenue:
ITEMOHCTPALIUS CHUJIIBI
aTMOC(HEPHOTO JaBIICHHUS,
ITBa pa3beMHBIX
METATMYECKUX
MOJTyIIapUs ¢ MPOYHBIMU
PY4YKaMH ¥ XOpOILIO
MpUIITH(GOBAHHBIMHU
KpasiMU, HUIITIEJb C
KpaHOM: HaJIN4He,
CO03/1aBa€MO€ BHYTpHU
11apOB
BaKyyMMETPHUECKOE
maBnenue: He MeHee 0,05
MI1a,

MaKCHUMaJIbHOE
pa3pbIBarolee yCuine: He
MeHee 90 H

Ha6op ten paBHOTO
oObvema: Hasnauenwue: s
ONpEeEICHUS U
CpaBHEHUS TEIUIOEMKOCTHU
U TUIOTHOCTH Pa3IMYHBIX
TBEPJIbIX MaTepUAJIOB,
[VUIMHAPBI U3 Pa3IMYHbIX
MaTepualioB: HE MeHee 3
IIT.,

KPIOUKH JIJIsT
[10/IBELTMBAHUS
[VUIMHPOB: HAJTMUKE
HaGop Ten paBHOI MaccChl:
Hasnauenue: st
oTpeeNeHUs U
CPaBHEHUIO MJIOTHOCTH
pa3IMYHBIX MaTEPHAJIOB,
[VTAHIPBI U3 Pa3IHYHBIX
MaTepHaJioB: HE MeHee 3
IIT.,

KPIOYKH JIJIS
10/IBEIITBAHHUS
[VUTMHPOB: HAJTUYNE
Cocybl COOOMIAIOIHECS
Ha3znauenue:
TEMOHCTPALIUS
OJIMHAKOBOT'O YPOBHS
OJTHOPOTHOM KUIKOCTH B




COOOIIAIOIINXCS MEXKITY
co00ii cocyaax pa3HOi
(bopmBI,

CoO0IIaroIecs
CTCKJISTHHBIE TPYOKH
pa3Hoii (OpMBL: HE MEHEe
3 mr.,

[0JICTaBKa: HAJIMYKE
TpyOka HeroTtoHa:
Haznauenue:
NTEMOHCTpAaLUs
0JTHOBPEMEHHOCTH
MajeHus Pa3InYHbIX TEJ B
pa3pexeHHOM BO3AYXE,

(b YHKIMS TTOAKITIOYCHUST K
BaKyyMHOMY Hacocy:
HaJIu4Ke,

TMHA TPYOKH: HE MEHEe
80 cMm.,

[PE3UHOBBIE MPOOKH,
HUIIEb: HAIN4YKe,
KOJIMYECTBO Tell B TpPyOKe:
HE MEHee 3 IIT.

[lap ITackas:
Ha3znauenue:
ITEMOHCTpALUs iepeadn
[IPOM3BOAUMOIO Ha
PKUJIKOCTB JIaBJICHUS B
3aMKHYTOM COCY/E,
NTEMOHCTpAaLUs O IbEMA
SKUJIKOCTH MO/J1 IEHCTBUEM
ATMOC(EPHOTO JaBJICHMUS,
METAJTMYECKU N [IUITUHAP
C OIlpaBaMM, MOPILEHb CO
[IITOKOM, ITOJIBII
METaAJTMYECKUH ap ¢
OTBEPCTHUSIMH: HATHYUE,
JUTHHA IIIIMHAPA: He
MeHee 22 CM,

TaMeTp mapa: He MeHee
8 cM

[[lap ¢ KOJIBLOM:
Ha3znauenue:
ITEMOHCTpAaLs
pacIIupeHus: TBEPIOTO
Teja pU HarpeBaHUH,
[ITATUB, METAJUIMYECKOE
KOJIBLIO ¢ My(TOH, map ¢
[ICIIOYKOM: HAJIU4ue,




IJTMHA LIETIOYKU: HE MEHEe
80 MM,

TUaMeTp 1apa: He MeHee
25 mm

L{nmuHIpbl CBUHIOBBIE CO
ctpyroMm: Hasnauenue:
ITEMOHCTpAIKs B3aUMHOTO
MPUTSDKCHUST MEXKTY
ATOMaMH TBEPJIbIX Te,
KOJTMYECTBO OJIMHAKOBBIX
[IUJIMHJIPOB: HE MEHee 2
IIT.,

MaTepHall IUINHIPOB:
CTaJlb ¥ CBUHEII,

KPIOUKH JIJIS
MO/IBEIIMBAHMS: HAIUYHE,
CTPYT, HalpaBJISIOIIAs
TpyOKa: HaTM4Yue
[Tpubop Jlenma:
Haznauenue: ais
MCCIIeIOBAHUS
3aBUCUMOCTH
HaIpaBJICHU
MH/YKIIMOHHOT'O TOKa OT
XapakTepa U3MEHEHUS
MarHMTHOTO MOTOKa,
CTOMKa C KOPOMBICIIOM:
HaJIM4ue,

KOJTMYECTBO
QITFOMUHUEBBIX KOJIEI[: HE
MeHee 2 IIT.,

MPOpE3b B OJHOM U3
KOJICI: HAJIn4Iue

Marsut 1yrooopas3Hbliit
MTEMOHCTPALIMOHHBIH:
Haznauenue:
IIEMOHCTpALIUs CBOWCTB
[MOCTOSIHHBIX MarHUTOB,
TUT MarHUTA:
HaMarHUYEeHHBIH OpYCOK,
KOJIMYECTBO LBETOB
MarHuTa: He MeHee 2,
0003HaUYEHHUE TTOTIOCOB
MarHuTa: HaJln4ue
IMarsuTt nosocoBoi
MEeMOHCTPAIMOHHBIN
(mapa): Haznauenwue:
IIEMOHCTpALIUs CBOWCTB
MOCTOSIHHBIX MarHUTOB,




TUIT MAarHUTA:
HaMarHMYEeHHBINH OpYCOK
MPSIMOJIMHEWHOH (OPMBI,
KOJIMYECTBO 1[BETOB
MarHuTa: He MeHee 2,
0003HaYEHUE TIOJIFOCOB
MarHuTa: HaJIn4Iue
CTpesnku MarHUTHBIE Ha
tatuBax: Haznauenue:
ITEMOHCTpAaLUs
B3aMMO/ICHCTBUS TIOJIOCOB
MarHuTOB, OPHCHTAIINH
MarHuTa B MAarHUTHOM
noJe,

HaMarHUYCHHAS CTPEJIKa:
HaJTMIHe,

KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
[0JICTaBKa: HAJIMINE
Ha6op
MEeMOHCTPAIMOHHBIN
"DnekrpocTaruka"

(37K TPOCKOMHI (2 MIT.),
cynTaH (2 mIT.), nmajovka
CTEKJISTHHAsI, TTAJI0YKa
POOHUTOBAS, IIITATHUBEI
M30upytonue (2 mr.)
MaruHa 351eKTpodopHast
MJTH BBICOKOBOJIBTHBIN
nctouHuk: Haznauenue:
ITST TIOTTyYeHUs
PIIEKTPUYECKOTO 3apsiia
BBHICOKOT'O TIOTEHIIMANA 1
MOJIYYCHHSI HCKPOBOTO
paspsna,

ITMCKU Ha CTOMKAaX:
HaJTM4ue,

KOJIMYECTBO JIEHIEHCKUX
0aHOK: HE MeHee 2,
[10JICTaBKa: HAJIMINE
Kommiekt npoBoJ10B:
J{muna: vHe menee 500 MM
- 4 t., 250 MM - 4 1T,
100 MM - 8 mIT.,
Ha3HAYCHUE: /IS
MOIKITFOYCHHS
NTEMOHCTPAIMOHHBIX
MpuOOPOB U
00OpyIOBaHUS K




MCTOYHHUKY TOKa, JUIs
COOPKH DJICKTPHUUECKUX
[eTIei, BKIIFoJas
PIIEMEHTHI U3 PadOThI
"TTocTostHHBIIM
PIEKTPUYECKUH TOK"

4.2.

O6opynoBaHue s
mabopaTOpPHBIX
paboT u
[YIEHHYECKUX
ombITOB (Ha Oaze
KOMITJICKTOB IS
0I'D)

[[ITaTnB 1a6OpPaTOPHBIIA C
epKaTesnsiMu

BECHI AJIIEKTPOHHBIE
MEH3YypKa, pesielt
3mepenus 250 mi
muaamomeTp 1 H
muHamomeTp S H
[IJIMH]IP CTAIBHOM, 25
cM3

[VUIMHAP aJTFOMUHUEBBIN
25 cm3

[VUIMHP aJTIOMUHUEBBIN
34 cm3

[AJTMH]IP TIACTUKOBBIN 56
cM3 (7151 U3MEPEHUs CHUIIBI
Apxumena)

npyxxuHa 40 H/m
npyxxuHa 10 H/m

rpy3sl o 100 r (6 miT.)
rpy3 HaOOPHBIi
yCTaHABIMBAET MacCy ¢
marom 10 T

MepHasl JIEHTa, JTMHEeWKa,
TPAHCIIOPTHUP

OpYCOK C KPIOYKOM 1
HUTHIO

HarpaBJISOMas JJIMHON
He meHee 500 MM.
J{oKHBI OBITH
oOecrieueHbl pa3Hble
KOX(PPUITMECHTHI TPCHHS
Opycka 1o
HaIpaBJIIOMIEN
CEKyHJIOMEp
DIIEKTPOHHBIN C JATYHKOM
HATPaBIIONIAs CO
[IKAJION

OpYCOK JIepeBSHHBII C
1yCKOBBIM MarHUTOM
HUTSIHON MasiTHHK C
Py30M C TyCKOBBIM
MAarHUTOM U C

BO3MOKHOCTBIO

8 MIT.

4 11T,




M3MEHEHUS JUTHHBI HUTU
pbIyar

0JIOK TTOABYYKHBIN

0JIOK HEITOABYKHBIN
KaJIOPUMETP

TEPMOMETP

MCTOYHHK MUTAHUS
[IOCTOSIHHOTO TOKa
(BBIMPSMHUTEIb C
BHIXO/IHBIM HaIPs>KEHUEM
36 - 42 B unu
OaTapelHbIil OJI0K C
BO3MOKHOCTBIO
[PETryJIUPOBKH BBIXOJHOTO
HaTPSKCHUS

BOJIETMETP
nByxmnpenenbubii (3 B, 6
B)

aMIIepMeTp
mByxmpenenbubii (0,6 A,
3 A)

pesuctop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
MEpPEMEHHBIN PE3UCTOP
(peoctar) 10 10 Om
COETMHUTEIIbHbIE
poBoja, 20 miT.

KJTHOY

HA0O0P TPOBOJIOYHBIX
pe3nuctopoB plS
coOuparolas JMH3a,
(boKyCHOE paccTosiHUE
100 Mmm

coOuparolas J1H3a,
dboxycHoe paccTostHHe 50
MM

paccerBaromas JIMH3a,
(hoKyCHOE pacCcTOsSTHUE -
75 MM

DKpaH

ONTUYECKAs] CKAMbSI
ciaiig "Monenn
mpeamera”

OCBETUTEIb
MOJTYLIAIHHIIP C
[UIAHIIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop asst n3yueHust




ra30BbIX 3aKOHOB
Kanumnisipsl
JlndpakroHHas pemerka
600 mTpruxoB/MM
JlndpakroHHas pemerka
300 mTpuxoB/MM

3epkaiio

UTazepHas ykaska
[Tonsipous B pamke

[Llemm FOnra

KaTyiika MOTOK

bJ10K 11010B

b0k KOHZIEHCATOPOB
Kommac

Maruut

(DJIEKTPOMArHUT

ONMIKK XKeJle3HbIe B
baHke

TexHomoruueckas HaIpaBJICHHOCTb

1.

O0OpazoBaTeIIbHBIN
KOHCTPYKTOP ISt
[PAKTHKHU O0JIOYHOTO
[POrpaMMUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoGoTOTEeX HUUSCKHIA
HA0Op MpeIHa3HAYCH IS
M3yUYCHHS] OCHOB
POOOTOTEXHUKH, TCTAIICH,
Y3JIOB © MEXaHH3MOB,
HEOOXOMUMBIX IS
CO3MaHus
POOOTOTEXHUIECCKUX
YCTPOMCTB.

HabGop npenacrasisier
C000H KOMIUICKT
CTPYKTYPHBIX JIEMEHTOB,
COCTMHUTEIHHBIX
PIICMEHTOB U
PIIEKTPOTEXHUUECKUX
KOMIIOHEHTOB.

HaGop mo3BossieT
cobupath (1
[POrpaMMHPOBATh
coOupaemMblie MOJIENHN ), U3
DIIEMEHTOB, BXOJIAIIHNX B
€ro COCTaB, MOJICITN
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB C
ABTOMATHU3UPOBAHHBIM
YIIPaBJICHHEM, B TOM
4YKCIIe HA KOJIECHOM XOJY,
A TAaK)Ke KOHCTPYKIIUH,

1 mrT.

1 .




OCHOBAHHBIX Ha
MCITI0JIb30BAaHUU TIepe/ayd
(B TOM YHCJIC YSPBIIHBIX
1 3y0YaThIX), a TAKXKe
[PBIYATOB.
CBETOUOIHBIN
MaTpUYHBIN JUCTIIEH C
0eJI0l TI0JICBETKOM Ha
KOHTpOJUIEpE
KonnuecTBO mopTOB
BBO/1a/BBIBOIA HA
KOHTpOJUIEpE HE MEeHee 6
KosnnuecTBO KHOMIOK HE
MeHee 4

O0111€€ KOTUIECTBO
PreMeHTOB: He MeHee 520
[T, B TOM YHCJIE:

1) mporpammupyemsbIit
0JIOK yIIpaBJICHHUSI,
KOTOPBI MOXET padoTaTh
ABTOHOMHO U B
MMOTOKOBOM PEIKHUME;

2) cepBOMOTOPBI

3) JaTYMK CHITBI

4) TaTYMK PacCTOSHUS

S) JaTYMK BETa

6) aKKyMYJIsITOpHAs
OaTapes

7) [InacTukoBbIE
CTPYKTYPHBIE DJIEMEHTHI,
BKJTIOYAs
neppoprupoBaHHbBIC
DIIEMEHTHI: OaIKH,
KyOWKH, OCH U BaJIbI,
COCTMHUTEIILHBIC
PIIEMEHTHI K OCSIM,
[IICCTCPHH,
MpeIHa3HAYCHHBIC IS
CO3JaHUS YCPBIYHBIX U
ByOuaThIX mepeaay,
COCTMHUTEIBHBIC U
KpEIEKHBIC IJICMCHTHI;
7) Ilporpammuoe
oOecrneueHue,
MCTIOJIB3yEeMOEe JIJIs
[POrPAMMHUPOBAHHUS
coOnpaeMbIX
POOOTOTEXHUIECKUX
MOJIEJIEN U YCTPOMCTB,




ITOCTYIIHO JJIs1 CKAUMBaHMS]
n3 cety MlHTEepHET

O0Opa3oBaTeIIbHBIN
HAa0Op 10 MEXaHUKeE,
MeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIutekT 1ist u3y4eHus
OCHOB 3JIEKTPOHUKHU U
POOOTOTEXHUKH

HaGop nomxeH ObITh
MpeIHa3HaueH JJis
MPOBEICHUS YI€OHBIX
BAHSITUIN 110 JIEKTPOHUKE
1 CXEMOTEXHHKE C EJIBIO
M3ydeHus: Haubosee
[pacrpocTpaHeHHO!
DIIEMEHTHOM 0a3sl,
[IpUMeEeHsIEMO 11
MH)KEHEPHO-TEXHUUECKOTO
TBOPYECTBA YYaIIUXCS U
pa3paboTKH y4eOHbIX
Moeneit po6oroB. Habop
TOJDKEH TIO3BOJISITh
yJalIuMcs Ha PaKTHKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
MPOSKTUPOBAHUS
POOOTOTEXHUIECCKUX
KOMILIEKCOB Ha IPUMeEpe
Y4eOHBIX MOJIETICH
POOOTOB, a TaKKe U3YyUUTh
OCHOBHBIC TEXHUYECKHE
peleHus B 00J1acTi
KHOCPHETUUECKUX U
BCTPAaWBAEMbIX CUCTEM.

B coctaB koMIuiekTa
ITOJKEH BXOJUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKH
MakeTa
MaHUITYJISILIIOHHOTO
po0OoTa, KOMIUIEKT
METATMYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKHU
MakeTa MOOMIJIBHOTO
poboTa u T.1I.

B coctaB koMIuiekTa
BXOJIUT HAOOP
RIIEKTPOHHBIX
KOMIIOHEHTOB JISI
M3Yy4eHUS] OCHOB

1 mrT.

1 .




DIICKTPOHUKH U
CXCMOTEXHUKH, a TAKXKE
KOMIIJICKT ITPHBOJIOB U
ITATYMKOB Pa3IMYHOTO
TUTIA JUTS Pa3padO0TKH
POOOTOTEXHUICCKUX
KOMITJIEKCOB.

B coctaB koMIiekTa
ITOJIKHO BXOJHMTH: MOTOPBI
C SHKOJIEpOM - HE MeHee 2
[T, CEPBOTIPUBO/T
0O0JIBIION - HE MeHee 4 1T,
CEpPBOIIPUBO/I MaJIbIi - HE
MeHee 2 1T,
MH(paKpacHBIA JTaTUHK -
HE MEHee 3 1T,
YIbTPa3ByKOBOM JaTUHK -
HE MEHee 3 1T, TaTYUK
TeMIiepaTyphl - HE MEHEe
1 mT, maTunk
OCBEIIIEHHOCTH - HE MEHEe
1 mT, HabOP IIMEKTPOHHBIX
KOMITOHEHTOB
(pe3ucTopsl,
KOH/ICHCATOPHI,
CBETOJIUO/IBI PA3ITUYHOTO
HOMHHAJIA), KOMIUIEKT
[TPOBOJIOB JIJIsI
OecriacqHoro
MPOTOTUITUPOBAHUSA,
raTa 0ecraeqyHoro
MPOTOTUITUPOBAHUSA,
AKKYMYJISITOP U 3apsiTHOE
yCTpOMCTBO.

B cocraB koMIuIekTa
TOJDKEH BXOJUTh
[porpaMMHUpyeMbIit
KOHTPOJLIEp,
[pOrpaMMHUPYEMbIN B
cpene Arduino IDE nnm
QHAJIOTUYHBIX CBOOOIHO
pacripocTpaHsIeMbIX
cpenax pa3paboTKH.
[Iporpammupyembiii
KOHTPOJLIEP J0JKEH
00Ja1aTh IOPTAMH TS
[OJIKITIOYEHUST TU(PPOBBIX
1 aHAJIOTOBBIX YCTPOWCTB,
uHTepdericamu TTL,




USART, I2C, SPI,
Ethernet, Bluetooth v
WiFi.

B coctaB KOMIUIEKTa
ITOJDKEH BXOJUTHh MOJTYJIb
TEXHUYECKOTO 3PEHHUS,
MpPEICTaBIISIOMMIA COO0M
BHIUMCIIUTEIBHOE
yCTpPOMCTBO CO
BCTPOCHHBIM
MUKPOITPOLIECCOPOM
(KoJ1-BO siziep - HE MeHee 4
[T, 4aCTOTa si7pa He
Mmenee 1.2 I'T1, 06beM
O3V - ne menee 512 Mo,
00bEM BCTPOCHHOM
namsTy - He meHee 8 1°0),
MHTETPUPOBAHHOMN
KaMepoi (MakCUMaabHOE
pa3peuieHue
BU/ICOIIOTOKA,
repeaBaeMoro 1o
unTepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKOW CHCTEMOI.
Mo1ysib TEXHUYECKOTO
3peHus JOJHKEeH 001a1aTh
COBMECTHUMOCTBIO C
pa3IMYHBIMU
[IpOrpaMMHUPYEMbIMU
KOHTpOJIJIEpaMH C
MOMOIIBI0 MHTEPENCOB -
TTL, UART, 12C, SPI,
Ethernet. Moynb
TEXHUYECKOTO 3PEHUS
ITOJDKEH UMETh
BCTPOEHHOE MPOTPAMMHOE
o0OecrieueHne Ha OCHOBE
OTIePAIIMOHHON CUCTEMBI
ILinux, MO3BOJISIONICE
OCYILIECTBJISITh HACTPOUKY
CHUCTEMbI MAITTHHOTO
00yueHus mapaMeTpoB
HEUPOHHBIX CETEU IS
0OHapyXeHUsI 0OBEKTOB,
OTIpEeICTICHUS UX
napaMeTpoB U
manbpHenIen
WICHTU(UKAIIAHN.




KoMrutekT nomkex
o0OecreunBaTh
BO3MO>KHOCTb W3Y4CHUS
OCHOB pa3pabOTKu
MPOTPaMMHBIX U
ATnapaTHBIX KOMITJICKCOB
MH)KCHEPHBIX CUCTEM,
penienuii B cepe
"Nntepuer Benieit", a
TaKXe pelieHui B
00J1aCTH pOOOTOTEXHHKH,
HICKYCCTBEHHOTO
MHTEJUIEKTAa U MAlIHHOTO
00ydeHMSI.

Kommbroreproe o6opynoBanue

1 [HoyrOyk

DopM-(hakTop: HOYTOYK;
DKecTkasi, HeOTKITFOUaeMast
KJIaBUATypa: HaJHUKE;
Pycckas packnaaka
KJIaBUATYPbHI: HATNYHE;
JlnaroHasb dKpaHa: He
MeHee 15,6 TI0MMOB;
Paspemenue skpaHa: He
Menee 1920 x 1080
MMUKCEJICH;

Kommuectro siaep
porieccopa: He MeHee 4;
KonmnuecTBO MOTOKOB: HE
MeHee 8;

ba3oBast TakTOBasK 4aCTOTa
mporieccopa: He MeHee 1
T,

MaxkcrumMalbHasi TAKTOBast
HacToTa Impoleccopa: He
MeHee 2,5 I'T;
Ksmi-namsite nporueccopa:
He MeHee 6 MOaiiT;
O0BeM yCTaHOBJICHHOM
OIIEpaTUBHOMN MaMSITU: HE
MeHee 8 I'0aiiT;

O0BeM MoAepKUBaeMOn
OTIepaTUBHOM MaMsTH (/17151
BO3MOXHOCTH
pacIIMpeHus): He MeHee
24 T"6aiT;

O6bem HakonuTest SSD:
He MeHee 240 "0aliT;
IBpemst aBTOHOMHOM

3 miT.

2 1IT.




paboThl OT OGaTapeu: HE
MeHee 6 4acoB;

Bec HOyTOYKA C
YCTaHOBJICHHBIM
AKKYMYJIATOPOM: He Oosiee
1,8 kr;

Buemnwmii uarepdeiic
USB cranpapra He HIKe
3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnwmii uarepdeiic
LAN (ucnonb30BaHue
MEpEeXO0JHUKOB HE
MPETYCMOTPEHO):
HaJIn4Ke;

Hanuuue monyneit u
nHTEpPeiicoB
(MCTIONIE30BaHUE
MEepeX0JHUKOB HE
npenycMoTpeHo): VGA,
HDMI;

becripoBoHas CBS3bH
Wi-Fi: Hanmuue ¢
MOJIICPKKOM CTaHAapTa
IEEE 802.11n unu
COBpEMEHHee;
'Web-kamepa: Hanmnuue;
MaHunysiTop "MbIlib":
HaJIn4Ke;
[IpenycTaHoBI€eHHAS
orepalioHHas cucTeMa C
rpaguuecKkum
[10JIb30BaTEILCKUM
uHTEpPeiicom,
oOecrieunBaromas padboTty
[pacrpoCcTpaHEeHHBIX
00pa3oBaTeIbLHBIX U
00IIEeCHUCTEMHBIX
MPUIIOXKEHHI: HAJTM4Iue.

MOV (mpunTep,
CKaHep, KOTHp)

Tun yctpoiictBa: MOY
(byHKIIMY TIeYaTH,
KOITMPOBaHMSI,
CKaHUPOBAHUS);

dopmar Oymaru: He
MeHee A4;

[{BeTHOCTB: YepHO-OEIIBIiA;
TexXHOI0rus nevaTu:
mazepHas

MaxkcuMaibHOE

1 mT.

1 mr.




pa3pelieHue rmeyaTh: He
Meree 1200 x 1200 Touek;
Wurepdericer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabnuya N 2

MNPO®UJIbHBIM KOMIIJIEKT OBOPYJIOBAHUS

HanmenoBanue
o0opynoBaHUs

Kparkue npumepHbie
TEXHUYECKUE XaPAKTEPUCTUKHU

KomnuectBo enuuunig
TS PO UITHHOTO
KOMILJIEKTa
(oOmreoOpa3oBaTeIbHBIC
OpraHu3allvu, He
SIBIISFOLIUECS
MaJIOKOMIUIEKTHBIM),
€/1. U3M.

KomnnuecTtBo enuuunig
TS PO UITBHOTO
KOMILIEKTa
(MaJIOKOMIIIIEKTHBIE
00111e00pa30BaTEIHHBIC
OpraHu3alnun), e1I. U3M.

bA30BAS (OBA3ATEJIBHAS YACTD)

ECTGCTBGHHO-H&y‘IHaﬂ HaIIpaBJICHHOCTDH

1.

[{udposas
iraboparopus mo

ouooruu
(yueHn4yeckas)

O0ecrieunBaeT BBHITTOJTHECHHUE
mabopaTopHBIX pabOT HA
ypOKax mo OWOJIOTHH B
OCHOBHOM IIKOJIE U
[TPOEKTHO-UCCIIEI0BATEIBCKOM
eI TeTbHOCTH YYaIuXCs.
Kommexramus:
becrpoBOIHOM MYJIBTHIATYUK
[0 OMOJIOTHH C 6-10
BCTPOCHHBIMU JaTYUKAMMU:
JlaT4rK BITQKHOCTH C
Tarna3oHOM U3MEPEHHS
0...100%

/[aT4rK OCBEIIEHHOCTH C
TMana3oHOM MU3MEPEHHUsI He
yxe yem ot 0 10 180000 nx
laTuuk pH ¢ nuanazoHom
3MepeHus He yxe yeM oT 0
o 14 pH

JlaTunk TeMIepaTypsl C
Tara3oHOM U3MEPEHUsSI He
y>ke gem oT -20 1o +140 C
JlaTuuk
PIEKTPONPOBOIUMOCTH €
rarna3oHaMu U3MEPEHUs He

3 miT.

y>ke ueM ot 0 10 200 MxCwm;

2 IIT.




oT 0 10 2000 MxCwm; oT 0 10
20000 MkCMm

JlaTunk TemmepaTypbl
OKpY>KAIOLIEN CPEBI C
ITara3oHOM U3MEPEHHsSI He
y>ke geM ot -20 1o +40
AKCecCyaphl:

Ka6ens USB
COEIMHUTEILHBIN

3apsiiHOE YCTPOMCTBO ¢
Kkabesnem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO MO
PKCIITyaTanuu nudpoBoit
imabopaTopuu

[{udposas Bumeokamepa ¢
METaJJTMYECKHUM IITaTUBOM,
pazpenienne He meHee 0,3
Mnuke

[IporpammHoe obecrieueHre
Metoauyeckue
pexomeHauu He menee 30
paboT

'YnakoBka

Hanmuue pyccKos3pI9YHOTO
caiiTa MoJJEP>KKHU, HAJTUIUE
BUJICOPOJIMKOB.

[{udposas
iTabopaTopus 1Mo

XUMHH
(yueHu4eckas)

ObecrneunBaeT BHIMOJTHEHUE
mabopaToOpHBIX padOT MO
XMMUHU Ha YpOKax B OCHOBHOM
[IKOJIE U
[IPOEKTHO-UCCIIEI0BATEIbCKOM
eI TeTbHOCTH yJaluXcs.
KoMmiexkramus:
becnipoBOIHOM MYJIBTUIATYHK
10 XuMuu ¢ 4-mst
BCTPOEHHBIMU JIATYMKAMMU:
laTuuk pH ¢ quanazonom
i3MepeHus He yxe yeM oT O
o 14 pH

JlaTunK BBICOKOM
TeMIiepaTyphl (TEpMOTIApHBIiL)
C IMana30HOM M3MEpPEHUs He
yxe yem oT -100 1o +900 C
JlaTunk
RIIEKTPOIIPOBOUMOCTH C
Iarna3oHaMy U3MEpEeHUs He

3 mmT.

y>ke ueM ot 0 10 200 MxCwm;

2 IT.




oT 0 10 2000 MxCwm; oT 0 10
20000 MkCMm

JlaTunk TemmepaTypbl
[TATUHOBBIN C TUATIA30HOM
M3MEpeHHs He yxke ueM oT -30
o +120 C

OTIaenpHbIE JATYUKHU:
JaTuuK ONITHUYECKOM
[JIOTHOCTH 525 HM
AKCeccyaphl:

Kabens USB
COEIMHUTEILHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO 1O
PKCIITyaTanuu nudpoBoit
imabopaTopuu

HaGop maboparopHoit
OCHACTKHU

[IporpammHOe oOecrieueHue
MeToaudeckue
[pexoMeHauu He menee 40
paboT

Hanmuue pyccKosS3pIYHOTO
caiiTa MoJJEPKKHU

Hanuure BUACOPOIUKOB.

[{udposas
iTabopaTopus 1Mo

(buznke
(yueHu4eckas)

ObecrneunBaeT BHIMOJTHEHUE
PKCIEPUMEHTOB 10 TeMaM
Kypca QU3HKH.
Kommexramus:
becrpoBOIHOM MYJIBTHIATYUK
o ¢usuke ¢ 6-10
BCTPOEHHBIMU JIATYMKAMMU:
[{ndposoit naTumk
TeMIepaTypsl ¢ AUana3oHOM
3MEpeHUs He yxke 4eM oT -20
no 120 C

[{ndposoit naTumk
A0COJIFOTHOTO JIaBJICHUS C
IIana3oHOM U3MEpPEHUsI He
yxe yem ot 0 10 500 xITa
JlaTyiK MarHuTHOTO TOJIS C
ITarna3oHOM U3MEpPEHUsI He
yxe yem oT -80 10 80 MmTn
/laTunk HanpspKeHUst ©
Iana3oHaMy U3MEpeHUs He

y>ke uem ot -2 1o +2 B; ot -5

3 mmT.

2 IT.




mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaTunK TOKa HE yXKE YeM OT
-1 1o +1 A

/laTunk akcemepoMeTp C
MoKa3aTesI MU HE MEHEE YeM:
+/-2 g, +/-4¢g +/-8¢g
OTaenbHbIE YCTPOUCTBA:
USB ocumiorpad He MeHee
2 xanana, +/- 100 B
AKCecCyapbl:

Ka6ens USB
COEIMHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kkabesnem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop st
[IPOBECHUS HKCIIEPUMEHTOB
KpaTtkoe pykoBOACTBO 1O
PKCIITyaTanuu nudpoBoit
maboparopuu

[IporpammHOe oOecrieueHue
MeTtoauyeckue
pexomennamu (40 padbor)
Hanmuue pyccKosS3pIYHOTO
caiiTa MoJJEPKKU

Hannure BUACOpPOIUKOB.

KomnbrorepHoe 060pynoBanue

4.

HoytOyk

Dopm-pakrop: HOYTOYK;
PKecTkas, HeoTKIIFOYaeMast
KJIaBUATypa: HAJN4KE,
Pycckast packiaika
KJIaBUATYPbI: HAJTMYUE;
Jlnaronasinb SKpaHa: He MEHee
15,6 mroMMoB;

Paspemenue sxpana: He
MmeHee 1920 x 1080 nukcerei;
Konuuectso saep
poriieccopa: He MeHee 4;
KomndecTBO ITOTOKOB: HE
MeHee &;

bazoBas TakTOBas YacToTa
rpoiieccopa: He meHee 1 I'T1r;
MakcrumalnpHasi TAKTOBast
HacToTa Impoleccopa: He
Mmenee 2,5 I'Tm;

Ksm-namsite nponeccopa: He

3 mmT.

2 IIT.




MeHee 6 MOaiit;

OO0BeM yCTaHOBIICHHOU
OTIEPATUBHOM MaMATH: HE
MeHee 8 ['0aiiT;

O0BeM mojIepKUBaEMO
OTIEPATUBHOM MaMATH (1S
BO3MOXHOCTH PACIIMPEHU):
He meHee 24 ['0aiiT;

O6wem Hakonutens SSD: He
Mmenee 240 I'0aiit;

BpemMs aBTOHOMHO# pabOThI
oT OaTapeu: HE MeHee 6
4acoB;

Bec HoyTOyKa ¢
[yCTaHOBJICHHBIM
aKKyMyJsiTopom: He Oosee 1,8
KT;

Buemnuii uatepdeiic USB
cTaHjiapta He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuii nuatepdeiic LAN
(McToJIb30BaHUE
[epEeXO0THIKOB HE
[PEyCMOTPEHO): HATUYHE,
Hannune Mmonyiein u
mHTEp(helicoB
(cmonbp30BaHue
[epEeXOJHUKOB HE
peaycMoTpeHo): VGA,
HDMI;

becnipoBonnas cBsizp Wi-Fi:
HalTMyue ¢ MOJIEPKKOM
cranjapta [EEE 802.11n wiu
COBPEMEHHEE;

'Web-kamepa: Hanuuue;
MaHumynarop "Mblp'":
HaIA4KE,
[IpemycranoBieHHas
OTIepaIMOHHAast CUCTEMA C
rpaduIecKuM
[10JTb30BATEIILCKUM
mHTEpEercoM,
oOecrieunBaronias paboTy
[pacTipOCTPaHEHHBIX
00pa3oBaTEIbHBIX U
00IIeCUCTEMHBIX
[IPUIIOKEHUM:

HaIM4He.

M®VY (npuntep,

Tun ycrpoiictBa: MOY

1 mrT.

1 .




CKaHEp, KOTHP)

(pyHkuMM nedaTy,
KOITMPOBaHUS,
CKaHUPOBAHMUS);

dopmar Oymaru: He MEHEe
A4

[[BeTHOCTB: YepHO-OEIIBIIA;
TexHoIorus nevyaTu:
mazepHas

MakcuMallbHOE pa3pelieHue
neyatu: He MeHee 1200 x
1200 Touek;

Nurepdeticer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOIIOJIHUTEJIbBHOE OBOPY IOBAHUE

EcTecTBEeHHO-HAay4YHasi HAPABJIEHHOCTh

1.

[{udposas
iTabopaTopHs 1Mo

oroorun
(yueHn4eckas)

OOecrneunBaeT BHIMOJTHEHUE
mabopaTOpHBIX pabOT HA
YpOKax 1o OHOJIOTHH B
OCHOBHOM IIKOJIE U
[TPOEKTHO-UCCIIEI0BATEIbCKOM
eI TENIbHOCTH yYaluXcsl.
Kommexramus:
becnpoBoIHON MYyJbTUIATYHK
[0 OMOJIOTHH C 6-10
BCTPOCHHBIMU JJaTYUKAMMU:
J/laT4rK BIa’KHOCTH C
Mana3oHOM U3MEPEHHS
0...100%

/[aT4rK OCBEIIEHHOCTH C
TMara3oHOM U3MEpPEHHUs He
yxe yem ot 0 10 180000 nx
laTuuk pH ¢ quanazonom
3MepeHus He yxe yeM oT 0
o 14 pH

/laTunk TeMnepaTypsl C
TMarna3oHOM U3MEpPEHHUs He
yxe yem oT -20 g0 +140 C
JlaTunk
3JIEKTPOIPOBOJUMOCTH C
uarna3soHamMy U3MEpPEHUs He
yxe yem ot 0 0 200 MxCwM;
ot 0 1o 2000 MmxCwm; ot 0 1o
20000 mxCMm

laTunk TemMnepaTypsl
OKpY>KAIOLIEN CPEBI C
TMana3oHOM M3MEPEHHUsI He
y>ke geM ot -20 no +40

IAKCecCyapbl:

1 mrT.

1 .




Kabens USB
COEIMHUTEIBHBIN

3apsIHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO MO
PKCIUTyaTanuu nudpoBoit
imabopaTopuu

[{ndposas Bumeokamepa ¢
METaJJTMYECKUM IITaTUBOM,
pazpenienne He meHee 0,3
Mnkc

[IporpammHoe obecrieueHre
MeToauueckue
[pekoMmeHanuu He Mmenee 30
padot

YakoBka

Hannune pycckos3b4HOrO
caiiTa MoJJIEP>KKHU, HAJTUIUe
BUJICOPOJIMKOB.

[{udposas
iTabopaTopHs 1Mo

XUMHH
(yueHu4eckas)

ObecrneunBaeT BHIMOJTHEHUE
mabopaToOpHBIX pabOT MO
XUMHH Ha YPOKax B OCHOBHOM
[IKOJIE U
[TPOEKTHO-UCCIIEI0BATEIbCKOM
eI TEIbHOCTH yYaluXcsl.
Kommnekranus:
becrnpoBoIHON MYyJBTUIATYHK
10 XUMUU ¢ 4-ms
BCTPOCHHBIMU JIATYHKAMH:
laTunk pH ¢ nuamnazonom
M3MepeHus He yxke 4eM oT ()
o 14 pH

JlaTuK BBICOKOM
TeMIiepaTyphl (TEpMOTIApHBIiL)
C IMana30HOM M3MEpPEHUs He
y>xe ueMm o1 -100 1o +900 C
JlaTunk
RIIEKTPOIIPOBOIUMOCTH C
Iana3oHaMy U3MEpeHus He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MxCwm; ot 0 10
20000 MxkCMm

/laTunk TemMnepaTypsl
[IATUHOBBIN C TMANa30HOM
3MEpeHus He yxe yeM oT -30
o +120 C

OTI[GJ'IBHBIG JaTYUKH:

1 mrT.

1 .




JlaTurK ONTHYECKON
[MJIOTHOCTH 525 HM
IAKCEeCCyaphl:

Kabens USB
COEIMHUTEIBHBIN

3apsIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOACTBO MO
PKCIUTyaTauu nudpoBoit
imabopaTopuu

Ha6op maboparopHoit
OCHACTKHU

[IporpammHoe obecrieueHre
MeToauueckue
[pekoMmeHanuu He Menee 40
padot

Hannure pycckos3p4HOrO
caiiTa MoJJIEPKKU

Hannure BUACOPOIUKOB.

[{udposas
iTabopaTopus 1o

(buznke
(yueHu4eckas)

OOecrieunBacT BBIITOJTHCHHE
PKCIIEPUMEHTOB 10 TEMaM
Kypca QU3HKH.
Kommexramus:
becrpoBoIHOM MYJIBTHIATYUK
o dusuke ¢ 6-10
BCTPOCHHBIMU JaTYUKAMMU:
[{ndposoit naTumk
TeMIIepaTyphl C TMaNa30HOM
M3MEpPEHUs He yke yeM oT -20
o 120 C

[{ndpoBoit naTumk
AOCOJIIOTHOTO JIaBJICHUS C
TMana3oHOM MU3MEPEHHUSI He
yxe yem ot 0 10 500 xITa
JlaTuK MarHUTHOTO TIOJIS C
TMana3oHOM M3MEPEHHUsI He
yxe yem ot -80 10 80 MmTn
/laTunk HanpsHKeHUs ©
TanazoHaMu U3MEpEeHHs He
yxke yem ot -2 g0 +2 B; oT -5
o +5 B; ot -10 10 +10 B; ot
-15 no +15 B

/laTunK TOKa HE y>Ke YeM OT
-1 10 +1 A

/laTunk akceaepoMeTp ¢
[MoKa3aTeys MU HE MEHEee YeM:

+/-2¢g,+/-4g +/-8¢g

1 mrT.
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OTnenbHBIE YCTPOICTBA:
USB ocmnorpad He MmeHee
2 kanaia, +/- 100 B
IAKCEecCyaphl:

Ka6emns USB
COEIMHUTEIBHBIN

3apsiHOE YCTPOWCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop st
[IPOBECHUS HKCIIEPUMEHTOB
KpaTtkoe pykoBOACTBO MO
PKCIITyaTanuu nudpoBoit
imabopaTopuu
[IporpammHoe obecrieueHre
MeTonnueckue
pexomenaaiuu (40 pabor)
Hannune pycckos3p4HOTO
caiiTa MoJJEPKKU

Hannure BUACOpPOIUKOB.

[{udposas
iTabopaTopHs 1Mo

(bU3HOI0TUU
(mpodubHBIN
YPOBEHB)

OObecrneunBaeT NPOBEACHNE
MCCIIeZIOBAHUS IO
(yHKIITHOHUPOBAHUIO
YEeIOBEUECKOTO OpraHnu3Ma.
Kommexranus:
becrpoBOIHOM MYJIBTHIATYUK
o usmonoruu ¢ 5-10
BCTPOCHHBIMU JIATYHKAMH:
JlaTunk apTepHaIbHOTO
naBsieHus (0...250 MM pT. cT.)
JlaTunk mysbca ¢ AUana3oHoM
3MepeHus He yxke yeM ot 30
o 200 yu/mMuH

J/laTunk TemMnepaTyphbl Tejia ¢
IIarna3oHOM U3MEpPEHUsI He
y>ke ueM oT +25 no +40 C
JlaTunK 4acTOTHI IBIXaHUS C
IIarna3oHOM U3MEpPEHUsI He
yxe yem ot 0 10 100
[TAKJIOB/MUAH

JlaTuYuK yCKOpEHHUs C
rmokasarensimMu +/- 2 g; +/- 4 g;
+/-8 g

OTaenbHbIE YCTPOUCTBA:
latuuk OKI' ¢ nruanazoHoM
3MEpeHUs He YXKE YeM OT
-300 10 +300 MB)

[laTunk pH ¢ nuanaszonom

1 mrT.
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M3MepeHus He yxke 4eM ot ()
o 14 pH

/laTunk cuiomep ¢
TMana3oHOM M3MEPEHHUSI He
y>ke uem ot -40 no 40 H
/[aT4rK OCBEIIEHHOCTH C
ITarna3oHOM U3MEpPEHUsI He
yxe yem ot 0 10 180000 nx
AKCeccyaphl:

Kabens USB
COEIMHUTEILHBIN

3apsiiHOE YCTPOMCTBO C
KkaGenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop juist
[IPOBECHUS HKCIIEPUMEHTOB
KpaTtkoe pykoBOACTBO 1O
PKCIITyaTanuu nudpoBoit
imabopaTopuu
[IporpammHoe obecrieueHre
MeToanueckue
[pekoMeHaanuu He Meree 20
paboT

Hanuune pycckosi3pI4HOTO
caiiTa moJIePKKH

Hanuure BUACOPOIUKOB.

[{udposas
iTabopaTopHs 1o

DKOJIOI'MH

OObecrneunBaeT NpOBEACHNE
[y4eOHOT0 IKOJIOTUIECKOTO
MOHUTOPUHTA
MHCTPYMEHTAJIbHBIMU
MeToamu. HaGop
[IPUMEHSETCS IPU U3YUECHU U
HPKOJIOTUH, OMOJIOTUHU, XUMHH,
reorpaduu u
[IPUPOJIOBE/ICHUS, a TAKKe
IUIs1 MHAUBUTYaJIbHBIX
icciieTOBaHUs M IPOEKTHOM
eI TeTbHOCTH IIKOJIBHUKOB.
KoMmiiekramus:
becnipoBOIHONM MYJIBTUIATYHK
10 SKOJIOTUYECKOMY
MOHUTOPHUHTY C 8-10
BCTPOEHHBIMU JIATYMKAMMU:
J/laTuYnMK HUTPAT-HOHOB
JaTuuK XJIOpUJI-UOHOB
laTuuk pH ¢ quanazonom
i3MepeHus He yxe yeM oT 0

o 14 pH

1 mrT.
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JlaTurK BIaXKHOCTH C
Mana3oHOM U3MEPEHHS
0...100%

/[aT4rK OCBEIIEHHOCTH C
TMana3oHOM MU3MEPEHUSI He
y>ke ueM ot 0 1o 180000 5k
JlaTunk TeMnepaTypsl C
ITara3oHOM U3MEpPEHHsI He
yxe yem oT -20 g0 +140 C
JlaTunk
PIIEKTPOIIPOBOMMOCTH C
Iarna3oHaMu U3MEpeHus He
yxe yem ot 0 10 200 MxCwM;
ot 0 1o 2000 MmxCwm; ot 0 1o
20000 MxCMm

/laTunk TemMnepaTypsl
OKpY>Karouien cpesibl ¢
ITarna3oHoOM U3MEpPEHUsI He
yxe yem ot -20 g0 +50 C
OTaenbHbIE TaTYUKHU:
JlaTunk 3ByKa ¢ QyHKIIMEH
MHTErpUPOBAHUS C
Mana3oHOM U3MEPEHHS
HacTOT HE MeHee ueM OT 50
' mo 8 kI

JlaTuiK BIQXXHOCTHU TIOYBBI C
IIarna3oHOM U3MEpEHUsI He
y>xe gyem oT 0 10 50%
JlaTuuk KUcIOpoJa C
uarna3soHoM uaMepenus ot 0
o 100%

JaTuuK ONITHUYECKOM
[JIOTHOCTH 525 HM

JaTuuK ONITHYECKOM
oTHOCTH 470 HM

JlaTuuk TypOuImMeTp ¢
IMana3oHOM M3MEPEHUSI He
y>ke gyem oT 0 1o 200 NTU
/laTuynK OKHUCH yriepoa ¢
TMana3oHOM M3MEPEHUSI He
y>ke ueM ot 0 1o 1000 ppm
IAKCEecCyaphl:

Ka6ens USB
COCTMHUTEIBHBIN (2 IIT.)
3apsgHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CtepyKeHb ISl 3aKpETUICHUs




TaTYUKOB B ILITATUBE
Kpatkoe pykoBOJCTBO 1O
PKCILTYaTaluy UPPOBOA
maGoparopuu
[IporpammHOe oOecrnieueHue
MeToandeckue
[pekoMeHanuu He Menee 20
pabot

YakoBka

Hannune pycckos3p4HOTO
caiiTa MOJJEP>KKHU, HATTUIUE
BUICOPOJIMKOB.

Muxkpockorn
1 poBOi

Tun MUKpOCKOTA:
OHOJIOTHYECKUI

Hacanka Mukpockorna:
MOHOKYJISIpHast

Hasnauenue: nabopaTopHbIii
MeTo MccliefI0OBaHU:
CBETJIOE I0JIE

Matepuai ONTUKH:
ONITUYECKOE CTEKIIO

Y BenMueHne MUKpPOCKOTIIa,
Kpat: 64 - 1280

Oxymsipsr: WF16x
O60bekTuBHL: 4%, 10X, 40xs
(TToANpY>KUHEHHBIH )
PeBosibBepHast rojioBka: Ha 3
00BEKTHBA

THun moACBETKU: 3epKajo WK
CBETOIMO]

PacnionoxeHue moiCBeTKH:
BEPXHSISI U HIDKHSS
Martepuait kopiryca: MeTalI
[IpenMeTHbIl cTONMUK, MM: 90
M crounuk mutanwus: 220 B/50
L'

Hucno meranukcenei: 1

1 mT.

1 .

Ha6op OI'D no
XIMUHT

B HaGop BXOIAT BEChHI
iTabopaTopHBIE 3JIEKTPOHHBIE
200 r, cnupTOBKa
imabopaTopHasi, BOpOHKa
KOHMYECKasi, aouKa
CTeKJIsTHHAs, ipooupka [1X-14
(10 mTyK), cTakaH BBICOKHM C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH ), TTATAHIP
3MepuTenbHbIN 2-50-2
(CTEKJISTHHBIN, C IPUTEPTON

1 mT.
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KPBILIIKOM), IITATUB JIJIs
mpoOupok Ha 10 rHE3 I, 3aKUM
POOUPOYHBIH,
[Imarenb-J0xkedka (3 mrykn),
Ha00p (hrrakoHOB AJIst
XpaHEHHs paCTBOPOB U
[peakTuBOB (00BeM (hirakoHa
100 mu1 - 5 kOMIIIIEKTOB 110 6
mTyK, 00beM (priakona 30 mi -
10 KOMIIIEKTOB 1O 6 MITYK),
LIVUTUHP U3MEPUTEIBHBIN C
HocuKoM 1-500 (2 mTykn),
ctakaH Bbicokuit 500 mi (3
[ITYKH), HA0Op epiei 1Jis
MBIThSI TOCYABI (€pIll JJIst
MBIThS] IPOOUPOK - 3 MITYKH,
epII JJ11 MBIThSI KOJIO - 3
TYKH), Xayat oenblit X/0 (2
[ITYKH), IEPYATKH PE3UHOBBIC
XUMUYECKUE CTOUKHE (2
[IITYKH ), OUYKH 3aIIUTHBIE,
(bubTpsl Oymaxkusie (100
[ITYK), TOprOYee UIs
cripToBok (0,33 ).

B coctaB HabOp BXOIAT
[PEaKTUBBI: ATFOMHHHUH,
pKeJe30, COJIsIHasl KUCIIOTa,
MeTUIIopaHX, (peHondTanens,
aMMMAaK, IEPOKCU]T BOJIOPO/Ia,
HUTpAT cepedpa u Apyrue; B
o0111€el CI0XKHOCTH - 44
[pa3IMYHBIX BEILECTB,
MCTIOJIb3YEMBbIX IS
COCTaBJICHUSI KOMIUIEKTOB
[PEaKTUBOB IIPH ITPOBEICHUH
HPK3aMEHAIMOHHBIX
PKCIEPUMEHTOB IO KYpCY
[IKOJIbHOM XUMUU.

YueOHast
iraboparopus o
HEUPOTEXHOJIOT MU

B cocTaB BXOIAT:

Cencop Tun 1 He menee 1
[T., o0ecreynBaeT
BO3MOKHOCTb PETUCTPALIUU
CUTHaJIa 3JIEKTPUIECKON
AKTUBHOCTHU MBIIIII
(anmekTpomuorpamMmmsel, IMI).
Peructpaiust 10mKHa
OCYILIECTBIISIETCS
HEMHBA3UBHO, CYXUMHU

DJICKTPOAAMU.

1 mT.
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B03MO>XKHOCTBIO KPETIJICHHS K
[PyKE 4eJIOBEKa, YTO JOJHKHO
TaBaTh BOZMOKHOCTD
[PETUCTPUPOBATH
PIIEKTPUYECKYIO0 aKTUBHOCTHU
MBIIIIIBI B 001aCTH, HAJl
KOTOpOH pacroyiaraercs
kperuienue. [Ipu HanpsHkeHUn
MBIIIIBI JOKHA OBITH
oOecrieueHa BO3MOXKHOCTh
HaOIIOACHUSI ITyYHOCTH
curHasa (T.e. IpUCYTCTBUE
OMI'), mpu paccinabienun
MBIIIIBI - €€ OTCYTCTBHE.
Cencop Tun 2 ne menee 1
T., o0ecreynBaeT
BO3MOKHOCTb PETUCTPALIUU
CUTHaja
(doTorneruzmorpammsl (DIII)
ONTUYECKUM ITyTEM, 32 CUET
M3MEHEHUs OTPaXXEHHOT'O OT
KPOBEHOCHBIX COCYJIOB CBETa,
00BEM KOTOPBIX H3MEHSIETCS
[107] BO3ICHCTBUEM ITYJILCOBOM
BosTHBL. CEHCOp JO0JKEH OBITh
o0ecrieueH BO3MOXKHOCTBIO
KpETUIeHUs K TIOIylIeuKe
[ablia YeJoBeKa.

Cencop Tun 3 He menee 1
[T., o0ecreynBaeT
BO3MOKHOCTb: PETUCTPALIUU
CUTHaja
HIIEKTPOKAPAOTPAMMBI
(OKI") He uHBa3WBHBIM
CII0OCOO0OM;

peructpanuu I, I u 111
OTBEJICHUI; TTOIKIIFOUEHUS
PIIEKTPOJIOB K CEHCOPY C
[MOMOIIIBIO COETMHUTEIBHBIX
[IPOBOJIOB, 00OPY/IOBAHHBIX
TouchProof pazsemamu.
Cencop Tum 4 He menee 1 mT.
00eCTIeunBaeT BO3MOKHOCTb:
[PETUCTpPALIMU CUTHAJIA
KO>KHO-TaJIbBaHMUYECKOM
peaxun (KI'P), peructparus
KOTOPOT'O OCYIIECTBISIETCS Ha
[MOCTOSTHHOM TOKE;
[OJIKJTIOYCHHUS K TEITY




YeIOBEKa C MOMOIIBIO CYXHUX
PIIEKTPOJIOB, MOIKITIOYCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C TIOMOIIBIO
TouchProof pazsemoB.
Cencop Tum 5 ve menee 1
T., o0ecreynBaeT
BO3MOKHOCTb: PETUCTPALIUU
CUTHAJIa 3JIEKTPUYECKON
akTHBHOCTH Mo3ra (291) ¢
[TOMOIIIBIO CYXHUX
HEMHBA3UBHBIX 3JIEKTPOOB;
[PETUCTPALIUU 3JIEKTPUUECKOM
AKTUBHOCTH Pa3HbIX J0JeH
MO3Tr'a; MOJIKJIIOYEHHS
HIIEKTPOJIOB K CEHCOpPY €
[TOMOIIIbIO COEAMHUTENBHBIX
[TPOBOJIOB, 00OPYIOBAHHBIX
TouchProof pazsemamu;
3aKpeIUIeHUs 3JIEKTPOJIOB Ha
[TOBEPXHOCTH I'OJIOBBHI.
Cencop Tum 6 He menee 1
IT., 00eCIeUYnBacT
BO3MO>KHOCTB: PETUCTPALIUU
CUTHaJIa KoJeOaHus TPYIHON
KieTkH (CeHcop IbIXaHus);
OTIpe/IeJICHHS] YaCTOThI
IIBIXAHUS.

YcTpoticTtBo aiist coopa
ITAaHHBIX OT CEHCOPOB U
[epeiayu Ha NepCOHaIbHBIN
KOMITbIOTEp 00eCTIeunBaeT
BO3MOXHOCTh cOOpa JTaHHBIX
0T HOJKJIFOYEHHBIX K HEMY
CEHCOPOB M OTIPABKY
ony4yeHHbIX AaHHbIX Ha [TK.
[TonkroueHne HEHTPATBHOTO
Moy k I1K ¢ momoisro
USB-ka6ens. LlenTpanbHbiit
MOIyJIb UMEET HE MeHee |
[IIT.: TAIbBAHUYECKYIO
3ossinuto ot 11K.
L{eHTpasIbHBIA MOYJIb
00eCcrieunBaeT BO3MOKHOCTh
0THOBPEMEHHOT'O
[OJIKJIFOYSHHS BILIOTH A0 4
ceHcopoB. Kaxk/iplii U3 BX0/10B
[{eHTpaTbHOTO MOYJISI HUMEET
raJIbBAHUYECKYIO U30JISIIHIO




(oOecnieueHrEe MEKKaHATBHOI
ralbBAaHUYECKON H3O0JISIIIUHN).
[ToaxiroueHUE CEHCOPOB K
[{eHTpaIbHOMY MOIYIIIO
OCYILIECTBIISIETCS C TIOMOIIBIO
CTEeIIMATN3UPOBAHHBIX
pazbeMoB Tuna LEMO,
00ecreynBaroInX
[PaBUJILHOCTh MOKIIOUECHHUS
pa3beMa U CHIDKAIOUINX PUCK
CIIy4ailHOTO KacaHMsl
[Pa3bEeMOB TOKOITPOBOISIIIUX
gacTel, a TaKkKe
00eCreYnBaIOIUX 3aIIUTY OT
HECaHKIIMOHUPOBAHHOTO
[OJIKJIFOYEHUS K
[IPOM3BOJILHBIM YCTPOMCTBAM.
Monayinb "Knonka" nHe menee 1
T., o0ecreynBaeT
BO3MOKHOCTb: pPa3MeTKU
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHEE 3-X
[Pa3IMYHBIX KATETOPUHU
COCTOSIHUI.

Y CTpOICTBO, BXOJIAIIIEE B
COCTaB JIADOPATOPUH, TOJDKHO
o0OecredynBaTh BO3MOKHOCTD
[PETUCTpPALIMU ApTEPUATBHOTO
TaBJICHUS.

[IporpammHoe obecrieueHre
(manee - [10). lomxHo
00ecreunBaTh BU3yaIU3aLUI0
1 00paboOTKyY
[PETUCTPUPYEMBIX CUTHAJIOB.
[J1aBHOE OKHO ITPOTrpaMMBbl
ITOJDKHO COCTOSITh U3 BKJIAJIOK,
Ka)K1ast U3 KOTOPBIX
COJICPXKUT HaOOp rpaduKoB,
HEOOXOUMBIX IS
oToOpaxkeHus TpedyemMoi
MHGpOpMAIIH.

Jl07KHA IMEThCS BKIIAJIKA JITIST
0JTHOBPEMEHHOT'O IPOCMOTpPa
CUTHAJIa CO BCEX CEHCOPOB,
0THOBPEMEHHO
[OTKJTFOYCHHBIX K
[{eHTpaJIbBHOMY MOJIYJIIO.

JTO 0OecrieunBaeT
BO3MOXKHOCTh




MHOTOKaHAJILHOTO
(monurpaduyeckoro) pexxuma
paboTHI yCTpOKCTBA.

Taxoke JOHKHBI HIMEThCS
BKJIQJKU JIJIs1 BU3yaTU3aI[UH
CUTHAJIOB OT c€HCOpOoB OMI,
OIIT, OKT', KI'P, D3T,
CEHCOpa JbIXaHUs, KHOIKH; a
TaK)Ke MPOU3BOIHBIX
rpaduKoB, HA KOTOPBIX
BHU3YaIU3UPYIOTCS
criennUIHbIE JJIS TOTO WK
HOT'O CUTHAJIa BEJTMYHHBI.
[10 nomxHO naBathb
BO3MOKHOCTb BU3YyaIM3allH
1 00paboTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:

- OMI': Bu3yanuzanus
CUTHaJIa, CIIEKTP CUTHAaJa,
AMIUTUTYHBINA TPUTTEP

- OIII': Bu3yanusanus
CUTHAJa, CIIEKTpa CUTHAJA,
TaXxorpaMMbl, TpapuK Myabca
- OKI': Buzyanuzanus
CUTHAJa, TaXOTPaMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3zaiusi curuana
- O0I': Buzyanu3amnus
CUTHaJa, CIIEKTP CUTHAaJa,
aMIUTHTYa albda-puTma,
aMIUIHTyAa OeTa-puTMma.

- CeHcop AbIXaHus:
BH3yanu3alys CUrHana,

- Knonka: Bu3yanuzanus
CUTHaJIa pPa3METKH

[10 nomKHO UMETh
BO3MO>KHOCTb KaCTOMH3AIHH
1 HacTporku [1O ns

B heKTUBHOTO 0TOOpaKEHUS
rpadMKOB: HACTPOWKA LIBETA,
BEIOOp MTapaMeTPOB ISt
aHaJM3a, BRIOOP
0TOOpakaeMbIX TPapUKOB,
MaciTabupoBaHue TpadUKOB.
[10 n0mKHO UMETH
BO3MO>KHOCTD 3aITUCH U
BOCTIPOHM3BEICHUS
[PETUCTPUPYEMBIX CHTHAJIOB.




B03MOXHOCTH HACTPOMKH
mapaMeTpoB GUIbTPAIHH
CUTHAJa C TOMOIIbI0 (GUIbTPa
HIDKHHUX YacTOT, PHIIbTPa
BBEICOKHUX YaCTOT, IIOJIOCOBOTO
(buIbTpa, PeKEKTOPHOTO
(bubTpa.

C nenbio ynoOcTBa aHau3a
CUTHaJa, JOJDKHA HMEThCS
BO3MOKHOCTB 3aIIFCH
[PETUCTPUPYEMBIX CUTHAIIOB B
(aiin, ¢ mociemyromnei
BO3MOKHOCTBIO UX
[OCIIeTYIOIIETO
BOCITPOU3BEICHUS B JTAHHOM
[1O (MMUTHPYS peTUCTpaIUIO
CHT'HAJIa B PEKHME PEaTbHOTO
BpEeMEHN ).

B cocraBe: MeTonuueckue
MaTepHanbl I YIUTeIs U
00y4JaroIMXCsl, OTIMCAHNUE
[OJIKJTFOYESHHUS CEHCOPOB
mabopaTopuu, HHCTPYKIIUHU TIO
mcrnoabp3oBanuio 110,
ornvcaHue 1ab0paTOPHBIX U
[PaKTHYECKUX paboT, KOTOpPOe
B TOM YHUCIIE COIEPKUT
[pe3eHTAallMOHHBIC
MaTepHarbl.
'YakoBka/KopoOka
mabopaTopuu J0HKHA
oOecreynBaTh y100HOE
XpaHEHUE U COJIEPIKATh
[OJICKAa3KH JUIS
[PacIONIOKEHHUSI CEHCOPOB U
[YCTpOWCTB JabopaTopuu ajst
yZIOOHOTO MCTIOH30BAHUS
[pEero1aBaTeIsIMUA U
00y4YaIONIMMHUCH.

TexHomornueckas HaIpaBJICHHOCTb

0. |0O6pa3oBaTenbHBII
KOHCTPYKTOD ISt
MPAKTUKH OJIOYHOTO
[POTrPaMMHUPOBAHUS C
KOMILJIEKTOM
MATYNKOB

PoGoToTexHnyeckuii Habop
[pelHa3HAueH I U3Y4EHUs
OCHOB POOOTOTEXHUKH,
nerasnei, y3ioB U
MEeXaHHU3MOB, HEOOXOIUMBIX
U1l CO31aHus
[POOOTOTEXHUICCKUX
[YCTPOMCTB.

1 .

1 .




Hab6op mpencrasisier codoi
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COCTUHUTEIBHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUUYECKUX
KOMIIOHEHTOB.

HaGop no3BossieT codupars (1
[IpOrpaMMHUpOBATh
coOupaemMbie MOJICIIN ), U3
PJIEMEHTOB BXOJAIIMNX B €T0
COCTaB, MOJIEJIM MEXATPOHHBIX
1 pPOOOTOTEXHUYECKHUX
[YCTpOMCTB C
ABTOMATU3UPOBAHHBIM
yIpaBjIeHHEM, B TOM YHCJIE Ha
KOJIECHOM XO[ly, @ TaK e
KOHCTPYKIMI, OCHOBAaHHBIX Ha
MCII0JIb30BaHUU Tiepeiay (B
TOM YHCJIE YEPBSYHBIX U
3y04aThIX), a TaK )K€ pPhIUaroB.
CBETOJIMOHBIN MaTPUUHBIN
CIIIeH ¢ Oeloif Mo ICBETKOM
HA KOHTPOJUIEpE

KonyectBo mopToB
BBO/Ia/BBIBO/IA HA
KOHTpOJUIEpE HE MeHee 6
KonnuecTBO KHOIIOK HE MEHee
4
O0111€€ KOJTUUECTBO
hJIeMeHTOB: He MeHee 520 miT.,
B TOM 4HCJIE:

1) mporpamMmupyemsbIii 070K
yIIpaBJIEHUsI, KOTOPBIA MOXKET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) MaTYUK CHIIBI

4) TaT4UK pacCTOSHUS

5) TaTYuK 1BeTa

6) akkymyJsiTopHast OaTapest
7) IlmacTukoBbIe
CTPYKTYPHBIE DJIEMEHTHI,
BKITIIOYas IepGOpUPOBaHHBIC
PIIEMEHTHI: OANKU, KyOUKH,
OCH M BAJIbl, COCTMHUTEILHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peIHa3HAYCHHBIE JUIS
CO3/IaHUS YEPBSIYHBIX U
3yOuaThIX mepenaad,




COCIMHUTEIbHBIE U
KPETICIKHBIE AJIEMEHTBI;

7) [IporpammHoOe
oOecrieuyeHne, UCIOoJIb3yeMoe
IUIs1 IPOTPaMMHPOBAHHS
coOMpaeMbIX
[POOOTOTEXHUYECKUX MOJIEIeH
1 yCTPOMCTB, JOCTYITHO JIJIst
CKAQUMBAHUS U3 CETH
Murepuer

10.

(O0Opa3oBaTesbHbII
HAa0Op IO MEXaHUKE,
MeXaTPOHUKE H
POOOTOTEXHUKE

KomruiekT jyist uzyyeHus
OCHOB 3JIEKTPOHUKH U
[POOOTOTEXHUKH

HaGop nomkeH ObITh
[peHa3HauEeH s
[pOBEICHNS YIeOHBIX
BaHSTUN 110 IEKTPOHUKE U
CXEMOTEXHHKE C LIEJIbI0
3yueHus Haubosee
[pacrpoCTpaHeHHOM
DJICMEHTHOM 0a3bl,
MPUMEHSIEMOU JIJTS
MH)XKCHEPHO-TEXHUYECKOTO
TBOPYECTBA YYAIIUXCS U
pa3paboTKu yaeOHBIX
Moieneii poboros. Habop
ITOJKEH TIO3BOJISITh YYAIIUMCS
Ha MPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHU
[IPOEKTUPOBAHUS
[POOOTOTEXHUYCCKUX
KOMIUIEKCOB Ha IMpUMepe
yaeOHBIX Mozeneil poOoTOB, a
TaKKe U3yYUTh OCHOBHBIE
TeXHUYECKUE PEIICHUS B
007acTH KHOCPHETUYECKUX U
BCTPAUBAEMBIX CUCTEM.

B cocTaB KOMILIEKTa JOJIKEH
BXOIUTH HAOOP
KOHCTPYKTHBHBIX 3JIEMEHTOB
U1 COOpKHM MakeTa
MaHUIYJISIIIMOHHOTO POOoTa,
KOMIUIEKT METaJITNYECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB
U1 COOpKHM MakeTa
MOOHMIILHOTO pOOOTa U T.1I.

B cocTaB KOMIIJIEKTa BXOIUT
HAa0OP JIEKTPOHHBIX

[KOMIIOHCHTOB ISl U3Yy4YCHUSI

1 .

1 .




OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHKH, a TAKXKE
KOMILUICKT ITPUBOJIOB U
TATYUKOB PA3IUIHOTO THIIA
U1 pa3paboTKu
[POOOTOTEXHUYCCKUX
KOMILIEKCOB.

B coctaB koMILIeKTa JOJIKHO
BXOJIUTh: MOTOPBI C
SHKOJIEpOM - HE MeHee 2 11T,
CEpBOINPUBO/I OOJIBIIION - HE
MeHee 4 1T, CEpBONPUBOJL
MaJIBIi - HE MeHee 2 1T,
MH(paKpaCHBIN TaTYHUK - HE
MeHee 3 1IT, yJIbTPa3ByKOBOM
ITaTYMK - He MeHee 3 IIT,
TATYUK TEMIIepaTyphl - HE
MeHee 1 1T, JaTaukK
OCBEIIEHHOCTH - HE MeHee |
1T, HA0OP AIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHIEHCATOPbI, CBETOUO b
Pa3IMYHOTO HOMHHATIA),
KOMILUIEKT ITPOBOOB JJIsI
OecraeqHoro
[IPOTOTUITUPOBAHMS, IIJIATa
OecrmaeyHoro
[IPOTOTUITUPOBAHMS,
AKKYMYJISITOP U 3apsiHOe
[yCTpOMCTBO.

B coctaB koMILIeKTa AOJKEH
BXOJIUTH IIPOrPAMMUPYEMBIN
KOHTpOJLIED,
[IporpaMMUpPYEMBIid B Cpejie
Arduino IDE wnn
QHAJIOTMYHBIX CBOOOIHO
[pacTpoCTpaHsIeMbIX Cpeliax
pa3paboTKH.
[IporpaMmupyemsIid
KOHTPOJUIEP JOJDKEH
001a1aTh MOPTAMU JIJIS
[MOJIKITFOYCHHS U(PPOBBIX U
QHAJIOTOBBIX YCTPOICTB,
maTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
o WiFi.

B cocTtaB KOMIUIEKTa JOHKEH
BXOJIUTH MOIYJTb
TEXHUYECKOTO 3pPEHMS,




[IpEICTABIIAIONINI COO0
BEIUMCIIUTEIBHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKPOIIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 I,
yacToTa sapa He MeHee 1.2
I'T1, 00bem O3V - He MeHee
512 M0, o0beM BCTpOCHHOM
mamsTu - He meHee 8 1°0),
MHTETPUPOBAHHON KamMepoi
(MakCHUMaJIbHOE pa3perieHue
BH/ICOIIOTOKA, MIEPEIaBAEMOT0
o uarepgeiicy USB - ne
MeHee 2592 x 1944 en.) u
ONTHYECKON CUCTEMOM.
Mo1yJib TEXHUUECKOTO
BpeHus JOJKEeH 001a1aTh
COBMECTUMOCTBIO C
pa3IMYHBIMU
[IpOrpaMMHUpPyEeMbIMU
KOHTPOJIJIEpaMH C TOMOIIIBIO
uaTepdeticos - TTL, UART,
[2C, SPI, Ethernet. Moaynb
TEXHUYECKOTO 3PEHUS JIOIDKEH
MMETH BCTPOCHHOE
[porpaMMHOE oOecTieueHue
Ha OCHOBE OIepallMOHHON
crcTeMsbl Linux,
[103BOJISIOIIEE OCYLIECTBIISATh
HaCTPONKY CUCTEMBI
MaIIMHHOTO 00y4YeHus
[MapaMeTpoB HEUPOHHBIX
ceTeil 171t oOOHapyKEeHUs
00BEKTOB, OTPEICTICHUS UX
[MapaMeTpoB U JajbHEenIen
MIeHTU(UKAITAHN.

KomruiekT nomkeH
00ecreuynBaTh BO3MOXXHOCTh
M3y4eHUsI OCHOB pa3pabOTKu
[IPOrpaMMHBIX U allapaTHBIX
KOMIUIEKCOB MH)KEHEPHBIX
CHCTEM, pelIeHHi B cdepe
"NHTepHeT Bewei", a Takxke
[pEIICHUI B 001acTH
POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJUIEKTA
M MalIMHHOTO 00y4YeHUsI.

11

[HeTsipexoceBoit

yaeOHBIN

YV ueOHBINH

[POOOT-MaHUITYIISITOP

1 mT.
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POOOT-MaHUITYIIATOP
C MOJTyJTbHBIMH
CMEHHBIMU
HACATKAMH

[peIHa3HAYCH JI OCBOCHUS
00y4aIOIIMMHCS OCHOB
[POOOTOTEXHUKH, IS
[OJITOTOBKU 00YYaIOMIUXCS K
BHEJIPEHUIO U TOCIEAYIOIEMY
MCTIOJIb30BaHUIO pOOOTOB B
[IPOMBILIIIEHHOM
[IPOU3BOICTBE.

KonmuaectBo oceit poboTa
MaHUITYJISITOPA - YETHIPE.
[lepemellieHre UHCTPYMEHTA B
[IPOCTPAHCTBE 110 TPEM OCSM
ITOJDKHO YIPABIISITHCS
[I1arOBBIMU JIBUTATEIISIMU.
Hanpsoxenue nutanus
[1aroBBIX JIBUTATENICH He
bonee 12 B.

CepBoJIBUTaTENb YETBEPTOM
OCHU JI0JKEH 00ecreuynBaTh
[IOBOPOT MHCTPYMEHTA.

'Yron noBopoTa
MaHUITYJISITOPAa HA OCHOBAaHUU
BOKPYT BEpTHUKAIBHOM OCH HE
MeHee 180 rpamycos.

17151 oTIpeieTICHHS TTOJIOKEHUS
MaHUITYJISITOpA TP MTOBOPOTE
BOKPYT BEPTHUKAIbHOU OCH
ITOJDKEH MCTI0Ib30BaThCs
HPHKOJIEP.

Yoy noBopoTa 3aJJHero
[ieya MaHUITYJIATOpA HE
Menee 90 rpajiycos.

Yo moBOpoTa NEPEAHETO
[ieya MaHUIYJIATOpA HE
menee 100 rpaaycos.

/17151 onipeiesIeHUs MTOJI0KEHUS
3a/IHETO U MEPETHETO IJIeY
MaHUITYJISITOPA JOJDKEH
MCTIOIH30BATHCS THPOCKOTIL.
Y01 MOBOpOTA 10 YETBEPTOM
ocu He MeHee 180 rpaaycos.
JlokHA OBITH BO3MOXKHOCTh
OCHAIIICHUSI CMEHHBIMU
HacajkaMu (Harmpumep,

nep KaTelb KapaHaalia win
(homacTepa, mpucocka ¢
CepBOIBUTaTEIIEM,
MEXaHUYECKOe 3aXBaTHOE

[YCTPOMCTBO C




CepBOBHUTaTEIIEM,
[YCTPOMCTBO IJIA JIA3€PHOU
PaBUPOBKH UJIH YCTPOMCTBO
st 3D-nevartn).

JlokHA OBITH BO3MOXKHOCTh
[0 IKJTFOYCHHS
ITONOJIHUTENIBHBIX YCTPOMCTB
(HampuMep, TpaHCTIOpTEpa,
penibca s IepeMeleHus
po0oTa, myIbTa yIpaBiIeHUs
THIIA JKOUCTUK, KAMEPhI
MAIIMHHOTO 3PEHUs,
ONITUYECKOI0 AaTYHKa,

MO TyI1s1 6€CTIPOBOIHOTO
ocTyTa.
PoGOT-MaHUTTYIATOP TOJKEH
oOecreynBaTh epeMeIeHrne
Haca/IK1 B IPOCTPAHCTBE,
AKTUBAIMIO HACAJKU,
BO3MOKHOCTD IOJTyUEHUS
CUTHAJIOB OT KaMepbl U
TATYNKOB, BO3MOKHOCTh
YIpaBICHHS
ITOTIOJTHUTEIIbHBIMU
[YCTPOMCTBaMH.

Martepuai kopiryca -
anmromuHui. J{lnamerp padoueit
30HBI (0€3 yueTa HaBECHOTO
HCTPYMEHTA U YETBEPTOMN
ocu) He MeHee 320 MM.
NuTepdeiic moakmoueHus -
USB.

J{omkeH UMEeTh BO3MOXKHOCTh
ABTOHOMHOM paOOTHI U
BHEIIIHETO YIPaBJICHUS.

Y ipaBiisitonuii KOHTPOJLIEP
IT0JKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IpaBIIArONIMI KOHTPOJIEP
COBMECTHM CO Cpeoi
porpamMmmMupoBaHus Scratch,
1 SI3bIKOM ITPOTPaMMHUPOBAHUS
C.

JlobKkeH oOeceunBaTh
[MOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJJaHHBIN YTOJ M Ha
3aJJaHHBIN YTOJI, TOBOPOT MO
UETBEPTOM OCH Ha 3aJaHHBIN
yTOJI, ABYKEHUE B




KoopauHaTel X, Y, Z,
[epeMeIleHUEe Ha 3aJJaHHOE
[PACCTOSIHHE 110 KOOpAUHATAM
X, Y, Z, nepenavy JaHHBIX O
TEKYLIEM TOJIOKEHUH YTJIOB,
[epenayy TaHHBIX O TEKYIIUX
KOOpJIMHATaX UHCTPYMEHTA.
{0oJKEeH MoIIep >KUBaTh
[IEPEMEILEHHUE B IEKAPTOBBIX
KOOpJIMHATaX U yriax
[IOBOpOTAa OCEM, C 3aJaHHOMN
CKOPOCTBIO U YCKOPEHHUEM.
Turnbl nepeMeleHuii B
NIEKapTOBBIX KOOPAUHATAX:
NIBUDKEHUE 110 TPACKTOPHH,
NIBIDKEHUE TI0 TPSIMOUN MEXIY
IIByMSI TOUKAMH,
[epenphIruBaHUE U3 TOYKH U
TOYKY (TepeHoc 00bEKTa).

12.

(OOpa3oBaTeIIbHBIN
HAOOP /ISl U3YyUCHHUSI
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUYECKUX
CHCTEM U
MAHHITYJISIIHOHHBIX
poOoTOB

OOpa3oBaTenbHbIH KOMIUIEKT
TOJKEH OBITh MpeIHA3HAYCH
U1 U3y4YEHUs
[POOOTOTEXHUICCKUX
TEXHOJIOTHUiA, OCHOB
MH(POPMAITIOHHBIX
TEXHOJIOTUIA W TEXHOJIOTHI
[IPOMBILLICHHON
ABTOMATH3aL1H, a TAKXKE
TEXHOJIOTUI
[IPOTOTUIIMPOBAHUS U
aJIUNTUBHOTO MTPOU3BOJICTBA.
B cocTaB koMILIEKTa JOKHO
BXO/IUTh:

1) UnTemnexTyanbHbIi
CEepBOMO/TYJIb C
HTETPUPOBAHHON CUCTEMOM
lyIIpaBJIeHMsI, IO3BOJISIOIIIEH
00BEIMHATH CEPBOMOTYIIN
NpyT C IpYroM Mo
[10CIIEI0BATEIILHOMY
nHTEpdEicy - He MeHee 6 1IT;
2) PoGoToTexHMueCKHiA
KOHTPOJIJIEP MOJYJIbHOT'O
TUIIA, PECTABISIIONIAN
co00# OJTHOTIATHBIH
MUKPOKOMITBIOTED €
OTIEpPAIMOHHON cUCTEMOM
Linux, 00beIMHEHHBIN C

nepudepuitHbIM

1 mrT.

1 .




KOHTPOJIJIEPOM C TIOMOIIIBIO
[J1aThl PACIIUPCHHMS.
Po6oTOTEXHUUECKHIA
KOHTPOJUIEP JOJDKCH
YIOBJIETBOPSITH TEXHUYECKUM
XapaKTePUCTUKAM: KOJI-BO
siIIep BCTPOEHHOTO
MUKpPOKOMITBIOTEpA - HE
MeHee 4, TakToBasI 4acToTa
siapa - He menee 1,2 I'T',
00veM O3V - ve menee 512
MO0, Hanmuure nHTepEercoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
QHAJIOTOBBIE TTOPTHI JJIS
[TOIKJTFOYECHHSI BHEIITHUX
YCTpOMCTB, a Takxke WiFi mwnn
Bluetooth mis koMmMyHUKaIN
CO BHELIHWMH YCTPONCTBAMU.
PoGoToTeXHUYECKHIA
KOHTPOJUIEP JOJKEH
oOecreunBaTh BO3MOKHOCTD
[MPOrPaMMHPOBAHUS C
[TOMOIIBIO CPEJICTB SI3BIKOB
C/C++, Python u cBo60aHO
[PACIIPOCTPAHIEMOM CpeIbl
Arduino IDE, a Taxxke
YIIPABJICHHS] MOJIEIISIMHU
[POOOTOTEXHUYECKUX CHCTEM C
momortsto cpeapl ROS.

3) BerancnurenbHbIN MOTYITH
CO BCTPOCHHBIM
MUKPOKOHTPOJIIEPOM - HE
Menee 1 mT.
BriuncnutenbHbI MO b
oS KeH 001a1aTh
BCTPOCHHBIMU 1T POBBIMH
mopTamu - He MeHee 12 T u
QHAJIOTOBBIMHU ITOPTAMH - HE
Menee 12 mT.
BrrancauTenbHbIN MOLYIIb
TOJKEH 00J1a/1aTh
BCTPOSHHBIM MOJTyJIEM
OCCIPOBOJTHOM CBSI3M THITA
Bluetooth 1 WiFi ma
CO31aHMS
armapaTHO-TIPOTPaMMHBIX
[pEIICHUH U

' yMHBIX/CMapT"'-yCTPONCTB




U151 pa3pabOTKU PELICHHHA
"UnrepHeT Bemei".
BrrancauTenbHbIN MOLYIIb
TOJDKEH 001a1aTh
COBMECTUMOCTBIO C
nepudepuitHBIMU TIATAMH
IUIs1 IOJIKITIOYEHUS K CETH
Ethernet u monkitoueHus
BHEIIHEN CUIIOBON Harpy3KHu.
4) Moayib TEXHUYECKOTO
BpeHUs, TIPeICTABISIOMINI
co0oi1 ycTpolicTBO Ha 6aze
BBIUMCIIUTEIBHOTO
MUKPOKOHTpOJLIEpa U
MHTETpPUPOBAHHON KaMepHl,
oOecreynBaroiee
[pacrio3HaBaHKUe NPOCTEUIIINX
M300payKeHN Ha MOJyJIE 3a
c4eT COOCTBEHHBIX
BBIUMCIIUTEIbHBIX
BO3MOXKHOCTEH - HE MeHee |
T

Mo TysTb TEXHUYECKOTO
BpEHMsI TOJDKEH 00ecreunBaTh
BO3MO>KHOCTH OCYIIECTBIISITH
HACTPOUMKY IKCIIO3HUIINH,
Obamanca 6emxoro, HSV
COCTaBJISIIOIINX, IJIOLIaIN
oOHapy>KnBaeMon 00JIacTh
M300paKeHUs, OKPYTIIOCTH
oOHapy>KnBaeMon 00JIacTh
M300paKeHUs, TT0JIOKEHUE
0OHapy>KMBaeMbIX o0yacTen
OTHOCHUTEJIBHO JAPYT JApyra
MoyJib TEXHUUECKOTO
BpEHUsI I0JIKEH UMETh
BCTPOEHHBIE HHTEP(EHCHI -
SPI, UART, 12C wnmu TTL ngns
KOMMYHUKAIIUU JAPYT C
IIPYrOM HJIM BHEITHUMHU
[YCTPOMCTBaMH.

5) Kommekr
KOHCTPYKTHBHBIX 2JIEMEHTOB
13 MeTaia Uit COOpKU
MOJ1eTH MAaHUMTYJISITOPOB - HE
MeHee 1 1mT;

6) KommiekT 371eMeHTOB /1St
cOOpKH BaKyyMHOT'O 3aXBaTa -
He MeHee | mT.




OOpa3oBaTeIIbHBIN
[POOOTOTEXHUYECKUI
KOMILJICKT JIOJDKEH COJIePKATh
HaOOp OMOIMOTEK
TPEXMEPHBIX MOJIEICH st
[IPOTOTUITUPOBAHUS MOJICIICH
MOOWMIIbHBIX U
MaHHITYJISITHOHHBIX pOOOTOB
paziuuHoro tuna. B coctas
KOMITJIEKTA JOJDKHBI BXOJIUTh
MHCTPYKLUH U METOINIECKUE
yKa3aHHs 1O pa3paboTke
TpEXMEPHBIX Mojieen
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIIHOHHBIX pOOOTOB €
[Pa3INYHBIMU THIIAMH
KHHEMaTHKH (YrJI0Bas
KHHEMAaTHKa,
[IOCKO-TIapaJuIeTbHAs
KHHEMAaTHKa,
nenpra-knHeMatnka, SCARA
VUK phIYaKHASI KHHEMATHKA,
miardopma CTroapTa u T.11.).
O0Opa3zoBaTeIIbHBIN
[POOOTOTEXHUIECKUI
KOMILJICKT JTOJDKEH COJIePKATh
MHCTPYKLUH T10
[MPOECKTHUPOBAHUIO POOOTOB,
MHCTPYKIIUH U METOJTUKU
OCYILIECTBIICHUS] HHKCHEPHBIX
[pacyeToB MpH
[MPOCKTUPOBAHUU (pacUeThI
HArpy3Kd 1 MOMEHTOB, pacueT
MOIITHOCTH TIPUBOJIOB, PAacUeT
[apamMeTpoB KHHEMAaTHKH U
T.I1.), KHCTPYKITMH TIO
[pa3pabOTKe CHCTEM
YIIPaBJICHHS U TIPOTPAMMHOTO
oOecrieueHust ISl yIpaBICHHUS
[POOOTAMHU, HHCTPYKIIMU U
METOIUKH TI0 pa3paboTKe
CHCTEM YIIPABJICHUS C
HIIEMEHTaMH UCKYCCTBEHHOTO
MHTEJUICKTA U MATHHHOTO
00yUYeHMUSI.

KommnbrorepHoe o6opyaoBaHue

13.[Hoyt6yk

DopMm-PakTop: HOYTOYK;
DKecTkast, HeoTKIIFOUaeMast

1 mrT.
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KIIaBUaTypa: HaJH4due;
Pycckas packinaaka
KIIaBUATYPbI: HAINYHE;
JlnaroHasnb SKpaHa: HE MEHee
15,6 nrOMMOB;

Paspemienue skpaHa: He
MmeHee 1920 x 1080 nukcereit;
Konuuectso saep
porieccopa: He MeHee 4;
KonnuecTBo MOTOKOB: HE
MeHee &;

bazoBast TakToBast yacToTa
rpoieccopa: He meHee 1 I'Tr;
MaxkcuMalibHasi TAKTOBast
HacToTa Impoueccopa: He
meHee 2,5 I'Tm;

Kbsmi-nmamsite nporieccopa: He
MeHee 6 MOaiiT;

O0beM yCTaHOBJICHHON
OTIEPATUBHOMN MaMSITH: HE
Menee 8 ['0aiT;

O0BeM nojIepKUBaEMO
OTIEPATUBHOM MaMATH (15
BO3MO>KHOCTH PACIIUPEHUS):
He MeHee 24 ['0aiiT;

O0bem HakomuTenst SSD: He
Mmenee 240 I'0aiit;

BpeMs aBTOHOMHO# pabOThI
oT OaTapeu: HE MeHee 6
4acoB;

Bec HoyTOyKa ¢
[yCTaHOBJIEHHBIM
aKKyMyJsiTopom: He Oosee 1,8
KT;

Buemnuii uatepdeiic USB
ctanjapta He Huxe 3.0: He
MeHee TPeX CBOOOTHBIX;
Buemnwuii nuatepgeric LAN
(MCIoJIb30BaHUE
[EepEeXO0THIKOB HE
[PEyCMOTPEHO): HATUYHE,
Hannune Mmonyiei u
mHTEp(helicoB
(MCTIOJIb30BaHUE
MepeX0THIKOB HE
npexycMoTpeHo): VGA,
HDMI;

becripoBonas cBsi3p Wi-Fi:
HAJIMYHE C TIOJITICPKKOM




crangapta I[EEE 802.11n win
COBPEMEHHEE;
Web-kamepa: Hanmnume;
Manunynarop "Mslb":
HaIN4KE,
[IpemycranoBieHHas
OTIepallMoOHHAsl CUCTEMaA C
rpaduueckum
[10JIb30BATENLCKUM
mHTEpdEiicom,
oOecrieunBatomas padboTty
[pacrpoCcTpaHEeHHbIX
00pa3oBaTEIbHBIX U
00I11€CUCTEMHBIX
[IPUIIOKEHUI: HAJTMYHE.

14.

Tenexka -
XPaHUITUIIIE
HOYTOYKOB

BO3MOKHOCTH O€3011aCHOTO
BALUIEHHOTO 3aMKOM
XpaHEHHsI HOYTOYKOB:
ISEN1EE1 (S

BO3MOKHOCTB 3apsiIKU
HOYTOYKOB: HaJIM4He,
[oI7IepKKa HOYyTOYKOB U3
KOMILIEKTA TOCTABKH;
Hanune poyrepa Wi-Fi
crangapta 802.11n unm
coBpeMeHHee: | mIT.
[oJI7epKKa HOyTOYKOB U3
KOMILUIEKTA TOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TIOJIEP’KKa HOYTOYKOB
13 KOMIUIEKTa MTOCTABKH;
Hanpsoxenue nuranus: 220
B\50 I'm;

[ToTpebsiemast MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebsiemblii TOK, A
(Makcumym): 12;

/[nuHa mHypa
PIeKTponUTaHus: ot 2,5
MeTpa;

3amuTa OT nmepeHanpsHKeHHS,
KOPOTKOT'O 3aMbIKaHUSI:
HaIU4Ke,;

Koueca st nepeIBUXKEHUS C

TOPMO30M: HAJINYHC.

THII KOpITyca: METal; 1 .

1 .




