MUHUCTEPCTBO INPOCBEUIEHUS POCCUNUCKOHN
®EJIEPALINN

PACITIOPAXKEHUE
ot 12 suBaps 2021 r. N P-6

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

Bo ucnonnenne nynkra 4 [IpaBuin npegocTaBieHusl U pactpeesieHus: cyocuuil u3 ¢eaepaibHOTO
Oromkera OwmkeraMm cyOobekToB Poccuiickoit ®enepannyu Ha COPUHAHCHPOBAHUE PACXOTHBIX
o0si3aTenbeTB CyObekTOB Poccuiickoit Depepaliy, BO3HUKAIOMIKUX MPH PEATU3aIUN PETUOHATBHBIX
MIPOEKTOB, OOECTIEUMBAIONINX JOCTIKEHHE IIeNiel, TMoKas3aTeliel W pe3ysbTaToB (eaepabHbIX
MPOEKTOB, BXOJMAIIMX B COCTaB HAIMOHAJIBHOrO mpoekra "OOpazoBanue”, B paMKax
rocyJapcTBeHHOM mporpammbl Poccuiickoit denepanun "Pa3sutue oO6pazoBaHus’, MPUBEACHHBIX B
[Mpunoxxenmn N 5 x rocymapctBenHoit mporpamme Poccuiickoit ®Denepanuu “Paszputne
oOpa3oBaHus", yTBEpKJIeHHOW moctaHoBieHueM lIpaButensctBa Poccuiickoir denepamuu ot 26
nexadpst 2017 r. N 1642:

1. VrBepauth npunaraemble MeToqMUECKUE PEKOMEHIAINH 110 CO3JJaHHUI0 M () YHKIIMOHUPOBAHUIO B
00111e00pa30BaTENIbHBIX OPraHU3AIMAX, PACTIONOKECHHBIX B CEJIbCKONH MECTHOCTH U MaJIbIX TOPOax,
LEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBIIEHHOCTEH B paMKax
PETMOHANIBHBIX TPOEKTOB, O0ECMEYMBAIOIINX JTOCTW)KCHHE IIeNiel, MoKa3aTesed W pe3yibTara
denepanbHoro npoekrta "CoBpeMeHHast IIKOJIA" HallMOHAIBLHOTO MpoekTa "ObpazoBanue”;

2. KOHTpOITb 32 HCIIOJTHEHUEM HACTOSIIETO PACTIOPSHKEHUS OCTABIISIO 32 COOOH.
T.B. BACHJIPEBA

Ilpunoorcenue

YTBEPK/[EHbBI



pacnopscenuem
Munucmepcmea npoceewjerus

Poccuiickou @eoepayuu

om 12 aneaps 2021 2. N P-6

METOANYECKUE PEKOMEHJIAIIMHA 11O CO3IAHUIO
U ®YHKIIMOHUPOBAHHIO B
OBIIIEOBPA30OBATEJBHBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJIBCKOM MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OGPA3OBAHMUSI
ECTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOU
HATIPABJIEHHOCTEM

1. O0uue moJioKeHus

Hacrosimue Meroauueckue pekomenaanuu (nanee - PekoMeHqanmm) HarpaBlieHbl Ha o0ecIiedeHre
€IMHBIX OPraHW3alMOHHBIX W METOAMYECKUX VYCIOBHH CO3JaHHUA W OOIIMX TMOAXOIOB K
(YHKIIMOHUPOBAHUIO B 001€00pa30BaTEIbHBIX OPraHU3AlMAX, PACIOJIOKECHHBIX B CEIBCKOM
MECTHOCTH M MaJbIX TOpoJiaX, IEHTPOB O0Opa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOUH
HanpaBineHHocTe "Touka pocrta”, B memsx oOecrmeueHHs] peaym3anuu (enepasbHOro MpOoeKTa
"CoBpeMeHHas IKoJ1a" HallMOHAIBHOTO mpoekTa "O0pa3oBanue” (nanee - GenepaibHbIi IPOEKT), B
TOM YHCJIE YCTAaHOBJICHHUs TPEOOBAaHUH K pe3ybTaTaM HCIOIb30BaHUs CyOcuauu u3 heaepaibHOro
Oromkera OrmkeraM cyOwbekToB Poccuiickoit ®enepannyu Ha COPUHAHCUPOBAHUE PACXOTHBIX
o0si3aTenbeTB CyObekTOB Poccuiickoit Denepary, BOSHUKAIOMIUX MIPH PEATU3AIUN PETUOHATBHBIX
MPOEKTOB, O00ECMEeYMBAIOIINX JIOCTWIKCHHE IeJiel, ToKas3aTeneil W pesyibTara (eaepasbHOTO
npoekta "B 00meobpa3zoBaTeNbHBIX OPraHU3ALMUAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH W
MaJbIX TOpOJaX, CO3/MaHbl M (PYHKIMOHHUPYIOT LEHTPHI OOpa30BaHUS E€CTECTBEHHO-HAYYHOW W
TEXHOJIOTUYECKON HAIIPABJICHHOCTEN .

[IpuBenennbie B Hacrosiux PexomeHnaiusx TpeOOBaHMS SBISAIOTCS MHHMMaibHBIMU. Oprasbl
UCIIOJIHUTEIBHOM BilacTH cyOBhekToB Poccuiickoit deaepanmu (OpraHbl MECTHOTO CaMOYITPABJICHMU)
MpY peajn3aliyd MEpOIPHUSATUN MO CO3JaHUI0 U (YHKIMOHHUPOBAHUIO B 0O0IIE00pa3oBaTEeIbHBIX
OpraHu3alUAX, PACTIOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MAaJIbIX TOPOJAax, IIEHTPOB 0Opa3oBaHUs
€CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOW HampapieHHocTerd "Touka pocrta” (mamee - IleHTpsr
"Touka pocra") BmpaBe o0ecreYnBaTh TPEOOBAHHMS, PEBBIIIAIONINE YCTAHOBICHHBIC HACTOSIIAMH
Pexomennanusmu.

Hensmu  co3manmst LlentpoB "Touka pocrta" sBISE€TCS COBEPIICHCTBOBAHHWE YCJIOBHUA  JUIsSt
MOBBINICHHsT KadecTBAa O00pa3oBaHUsI B OOIIE0Opa30OBaTEIbHBIX OPraHU3alHUsAX, PACHOJIO0KEHHBIX B
CEJIbCKOM MECTHOCTH M MAJIbIX TOpOJiaX, PACHIMPEHHs] BOZMOXKHOCTEH OOY4aromIMXCsi B OCBOCHUH
y4eOHBIX TPEJIMETOB €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOW HAMpPaBICHHOCTEH, Mporpamm
JIOTIOJTHUTEIILHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOW W TEXHHUUYECKON HAIMpPaBICHHOCTEH, a TakKe



JUTS TIPAaKTUYECKOM OTpabOTKK y4eOHOTO MaTepHalia mo yuyeOHbIM npenmeraM " dusuka”, " Xumus',
n n
buonorus".

Hentper "Touka pocta” o0ecieunBaIOT MOBBIIIEHHE 0XBaTa 00y4arOIuUXcs 00IIe00pa3oBaTEeIbHBIX
OpraHu3alyid, pacHoJIOKCHHBIX B CEIIbCKOW MECTHOCTH M MallbIX TOpojax, MporpaMMaMH
OCHOBHOT'O OOILEr0 M JOMOJHUTEIHLHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHOJIOTHUYECKOU
HaANPaBICHHOCTEH C UCTIOJIB30BAHHEM COBPEMEHHOTO 000pYIOBAHHUS.

OpraHu3aioHHO-TEXHUYECKOe, METOAMUYECKOe W MH()OPMALMOHHOE COIMPOBOXKJICHHE CO3JTaHUS B
cyobektax Poccuiickoit ®enepaumu lLlentpoB "Touka pocta” ocymectBiasier DenepanbHoe
rOCyJapCTBEHHOE ABTOHOMHOE oOpa3zoBarenbHOE YUpEKICHHUE JIOTIOJIHUTEIILHOTO
npoecCHOHANBLHOTO 00pa3oBanusi "AkaJeMusi peanu3allid TOCYIApPCTBEHHON MOJUTUKUA |
npOECCHOHANBHOTO  Pa3BUTHS  Pa0OTHHKOB  00pa3oBaHuss MUHHCTEPCTBA  MPOCBEIICHUS
Poccuiickoit denepanun” (nanee - denepanbHbiii onepaTop). Aapec caita: https://www.apkpro.ru/.

2. Ilopsiiok co3paHus

Hentpst "Touka pocta” MOTYT CO3AaBaThCS Kak 3a CUET CPEACTB cyOcumuii henepaibHOTO OrOKETa
B pamMKax peanuzanuu ¢eaepaipbHoro mpoekra "CoBpeMeHHas IIKoJia", TaK M B paMKaxX HHBIX
MpOrpaMM U TIPOEKTOB 3a CYET CpeACTB OrokeToB cyObekToB Poccuiickoit deneparuu, cpeacts
MECTHBIX OIOPKETOB M BHEOIOIP)KETHBIX HCTOUYHUKOB.

Coznanue llentpoB "Touka pocta” ocymiecTBisgercs Ha 6aze o01e00pa3oBaTEIbHBIX OpraHU3aIlnid,
PAacIONIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOpOJaX, PU STOM B MEPBYIO OYEpeb CO3aHHe
entpoB "Touka pocta" peKOMEHAYETCS OCYIIECTBIATh B OPTaHU3AIMAX, TTOKA3bIBAIONIUX HU3KHE
o0pazoBaTeIbHbIC PE3YNIbTaTHI.

B cnyugae coznanus Llentpa "Touka pocra” 3a cueT cpeacTs cyocuauu u3 dhenepaibHOro 010 HKEeTa B
pamkax ¢enepanbHoro mnpoekta CoBpemeHHas mkona" cyobekt Poccuiickoit ®denepanuu
OTIpe/IeTIsIeT:

- OopraH WCHOJHUTEIbHOW BIAcTH cyObekTa Poccuiickoit ®Pexepanuu, OTBETCTBEHHBIH 3a
peanu3anuio MEpOTNPUATHIA MO CO3JaHuI0 U obecreueHuto GyHkruonupoBanusi Llentpos "Touka
pocta” Ha TeppuTopuu cyonekta Poccuiickoit ®enepanuu (PernoHanbHbIi KOOPAUHATOD);

- KOMIUIeKC Mep (JIOpOXKHYIO KapTy) 1o co3fanuio u GpyHkiponuposanuto Llentpos "Touka pocra”
cornacHo [Tpunoxxenuto N 1 k HacTosim PekoMenganusm.

Kommuiekcom mep mpu3HaeTcs IMIaH MEPONPHUSITHA Ha OYEpPEeIHON rox W JABYXJIETHUH IUIAHOBBIN
NepUo/I, NPEAYCMATPUBAIOUINA MEPONPUATUS IO CO3JaHHI0 W (QyHKIHOHHpoBaHHIO LleHTpoB
"Touka pocra", BKIIOYAIOMIUN B TOM YHCJIE:

MEpOTPUATHS, HalIPaBJICHHbIE Ha co3ianue U oTkpbiTUe [lenTpoB "Touka pocra”;
MEpOTIpUATHS, HallpaBJICHHbIE Ha oOecnieuenne pyHnkiuonupoanus Llentpos "Touka pocra”;

MEpPOTIPUATHS TIO0 TIOBBIMICHUIO MPOGECCHOHAIIBHOTO MacTepcTBa paboTHHKOB lLlenTpo "Touka
pocra”;

MEpONpPHATHS 1O  KOHTPONIO  JOCTIDKEHHS  MUHHMAJbHBIX — TOKazaTesledl  co3JaHus |
¢bynkunonuposanus Llentpos "Touka pocra”.

PervonanbHbIi KOOPAMHATOP B COOTBETCTBUU CO CpOKaMu, yctaHOBIeHHBbIMU B [Ipmnoxxenuun N 1
PexoMenianiusiM, yTBepK/IaeT:



- JOJDKHOCTHOE JIMIIO B COCTAaBE pETHOHAIBHOTO BEIOMCTBEHHOT'O TPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3/anue u ¢pyHkunonuposanue Llentpos "Touka pocta”;

- ICPCUYCHb rnokasatejeii u HHAUKATOPOB, COOTBCTCTBYIOIIHNX MMPHUBCACHHBIM B HpI/IJ'IO)KCHI/II/I N 2k
HaCTOAIIHNM PGKOMGHI[aI_II/IHM, ux 3Ha‘l€HI/II\/’I;

- IepeyeHb 0011e00pa30BaTEeIbHBIX OPraHU3aIlMi, PACIIONIOKEHHBIX B CEIbCKON MECTHOCTH M MaJTbIX
ropojax, Ha 0a3e KOTOphIX IulaHupyercss cosganue LlentpoB "Touka pocra” (mo ¢opme,
npezacraBieHHou B [Ipunoxennu N 3);

- rtunoBoe Ilomoxenue o ILlenTpe 00pa3oBaHUS ECTECTBEHHO-HAYYHONH M TEXHOJIOTHUYECKOM
HanpasieHaocreit "Touka pocta” ([Tpunoxenue N 4).

Cosznanne nentpa "Touka pocta” Ha 6aze 00mIE0O0pa30BATENLHON OPTaHM3ALUU JIOIMYCKASTCS Kak
MyTeM BBIJCJICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOApa3JesieHusl o001meo0pa3oBaTeabHOI
OpraHu3allvy, TaK U 0€3 BBIACICHUS OTICIBHOTO MOAPa3eICHUS.

OO0meoOpa3oBaTenbHas OpraHu3alysa M3JaeT JOKAIbHBIH HOPMATHBHBIM aKT O Ha3HAuYCHUU
pykoBogutens Ilentpa "Touka pocra” (KypaTopa, OTBETCTBEHHOTO 3a (YHKIMOHHPOBaHHE H
pasBHUTHE), & TAKXKE O CO37aHUU 1eHTpa "Touka pocTa” M yTBEP)KIACHUH MTOJIOKEHHS O eI TEITBHOCTH
entpa "Touka pocta”.

Pernonanenbiii koopauHatop He mo3aHee AHS OTKpeITHs LlenTpa "Touka pocra" obecrnieunBaeT
pasMelieHne B cHenuanbHO cosznanHoMm paszaene "llentp "Touka pocra” odunmampHOro caita
oOmieoOpa3oBaTeIbHOW  OpraHM3allMl B MH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHOW  CETH
"Untepuer” undopmammu o co3nanuu u pyHkimonupoanuu Llentpa "Touka pocta”, B TOM 4ucie
uHpopmarun 00 oOpa3zoBaTenbHBIX Mporpammax, obopynoBanuun Ilentpa "Touka pocra”,
IUTAHUPYEMOM PpEXHUME 3aHATHM OOy4aromuxcsi, IUIAHUPYEMBIX MeponpusaTusix. B co3gaHHOM
paszzene opUIMAIBLHOTO caiiTa 00pa30BaTEIbHON OpraHM3aliy TakKe pa3Meniaercs uHdopmanus o
HaIMOHAIBHOM Tpoekre "OOpasoBanue” (B TOM 4YHCIIE JIOTOTHII), aApeC caita W OQHIHATbHAS
cuMBoJinka MuHuncrepcerBa npocsenieHus Poccuiickont @enepanun.

PerunonanbHblil koopauHaTop obecnieunBaeT nHpopmupoBanue denepanbHOro onepaTopa B ciiyuae
co3iaHusi Ha Tepputopun cyobekra Poccuiickoit ®enepanuu LlentpoB "Touka pocra” B pamkax
WHBIX TIPOTPAMM H TPOEKTOB, HE OTHOCANIMXCA K peanu3anud (eaepaibHOrO MpOeKTa
"CoBpeMeHHasi mIkosia" HaIMOHaIbHOTO mMpoekTa "OOpa3oBaHue", 3a CUET CPEINCTB OIOKETOB
cyonekToB Poccuiickoit deneparu u (M) CPEACTB MECTHBIX OFO/DKETOB M (M) BHEOKOHKETHBIX
HCTOYHHMKOB, a TaK)X€ HaNpaBlieHHMEe Ha coracoBaHue PepepasbHOMY OINEpaTopy KOHIENIUU
co3anus ¥ pyHKIHOHUpOBaHUA TakuX L{eHTpoB.

3. TpeGoBaHusl K MOMeIIeHUAM, KOMILIEKTOBAHHIO 000PY/10BaHHEM,
PACXOAHBIMHM MATEPHUAJIAMHU, CPEACTBAMHU 00YYeHHUSI M BOCTIUTAHUSA

Coznmanue IlentpoB "Touka pocrta" mpeanosaraeT KOMIUIEKC YCIOBHH TIO OCHAIICHUIO
00pa3oBaTeNbHBIX OpraHW3aluii 000pyJOBaHWEM, pAcCXOJHBIMH MaTepuallaMH, CpEeACTBAMH
OOy4eHHSI W BOCIHUTAHUS JUIS JOCTIDKCHHS OO0pa30BaTENbHBIX PE3YJIbTATOB IO IPEIMETHBIM
obsnactam “EcrecTBeHHO-HayuHble mnpeaMeTsl’, “EcrecTBeHHble Hayku', “MaremaTuka H
nHpopmatuka", "OOmecrBo3HaHue U ectecTBo3HaHue", "TexHosorus", oOpa30BaTEIBHBIX
porpamm o01mIero o0pa3oBaHus €CTECTBEHHO-HAYYHOH M TEXHOJIOTMUECKOM HAIPaBIeHHOCTEH, TPU
peanm3anuu KypcoB BHEYPOUHOU JEATEIBHOCTH M JIOTIOTHUTEIBHBIX O0IIEPa3BUBAIOIINX MIPOrPaMM
€CTECTBEHHO-HAYYHOU U TEXHUYECKON HANPaBICHHOCTEH.



[lepedenp HampaBieHHOCTEW peanm3yeMbix Ha 6ase LlenTpoB "Touka pocta” oOpa3zoBaTEIbHBIX
MpOrpaMM MOXET OBITh PACHIUPEH B 3aBUCUMOCTH OT HMMEIONIMXCS Yy OO0IIe00pa3oBaTEIbHBIX
OpraHu3alui yCIOBUH, a TaKKe MOTPEOHOCTEH Yy4aCTHUKOB 00pa30BaTEIbHBIX OTHOIIICHHH.

Co3nanne nentpa “"Touka pocra" mpemamnonaraeT pasBUTHE 00pa30BaTENbHON WHEOPACTPYKTYpPHI
o0meoOpa3oBaTeNIbHOW ~ OpraHM3allid, B TOM 4HCJIE OCHAIIeHHEe 00IIe00pa3oBaTeIbHOM
OpraHu3aluu:

- o0opymoBaHHEM, CpeICTBaMU OOydYeHHsS ¥ BOCIUTAHUS JUIS U3y4deHHs (B TOM 4HCIC
IKCIEPUMEHTAIILHOT0) MPEIMETOB, KYpCOB, MJHUCHUILTUH (MOAyJieH) eCTeCTBEHHO-HAYyYHOUH
HalpaBJICHHOCTH MW  TEXHOJIOTMYECKOW  HANpPaBJICHHOCTEH TMNpU  peaju3allid  OCHOBHBIX
o0mieoOpa3oBaTeIbHBIX MPOrPaMM M JOTIOJTHHUTEIIBHBIX 00IIe00pa30BaTelbHBIX MPOTrpamMM, B TOM
qycIe sl paCIIUPEHHs COlepKaHus ydeOHbIX npeametoB "duzuka”, "Xumus", "buonorus”,

- o0opyoBaHHEM, CpeiCTBAMM OOY4YEHHsS] M BOCHHUTAHMS JJII U3YYEHHs] OCHOB POOOTOTEXHUKH,
MEXaHUKH, MEXaTPOHUKH, OCBOEHUS OCHOB IIPOIPAMMMPOBAHUA, pEIM3alUU IIPOrpaMMm
JIOMIOJIHUTENILHOTO 00pa30BaHMs TEXHUYECKOM U €CTeCTBEHHO-HAyYHOW HalpaBIeHHOCTEH U T.JI.

- KOMIIBIOTEPHBIM U UHBIM 000pY/I0BaHUEM.

[lepeuenb, MHMHMMaIbHO HEOOXOAUMBbIE (YHKIMOHAJIbHBIE W TEXHHUYECKHE TpeOOBaHUS U
MUHUMAaJIbHOE KOJIMYECTBO OOOPYJIOBaHMSA, PACXOIHBIX MAaTEpUAIOB, CPEACTB OOy4YeHHs U
BocriuTanusi i ocHarnenust LlentpoB "Touka pocra” (mamee - WHGPACTPYKTYPHBIA JIHCT),
OTIpeIeISIIOTCST PernoHanbHBIM KOOPAUHATOPOM C ydeToM [lpumepHoOro mepednsi 0060pymoBaHus,
pPacxXoJHBIX MAaTEpUaJOB, CPEACTB OOYYCHHS M BOCIUTAHHS I CO3JaHHS M oOecredeHus
(YHKIIMOHUPOBAHUS  LIEHTPOB  OOpa3oOBaHUS  €CTECTBEHHO-HAYYHOH W  TEXHOJOTHUECKOMH
HanpaBineHHOCTH "Touka pocra” B 00mI€00pa30BaTENbHBIX OPraHU3ALUAX, PACIOJIOKEHHBIX B
cenbCcKkOW MecTHOCTH ©  Manbix ropogax ([Ipunoxenue N 6), mNpUMEpHOro THUIOBOTO
UHPPACTPYKTYpHOTO JHCTa, ompeaensemoro denepanbHBIM — OmepaTopoM, U HACTOSIIMX
Pexomenmanmii.

B  pamkax  ocHameHuss ~— oOmeoOpa3oBaTEeNbHBIX  OpraHuM3anuid  npu  (HOpMHUPOBAHUU
nHppacTpyKTypHOTO Jucta cyorekT Poccuiickoit denepanuu BrpaBe BHIOpaTh CTAHIAPTHBIA WK
npoUIBHBIN KOMIUIEKT 00OpYyIOBaHUs, MPEJACTaBICHHBIA B MPUMEPHOM IE€peuHe 00OPYIOBaHUs,
PacXoHBIX MaTEpPUAIIOB, CPEICTB OOyUeHUs U BOCTIUTaHus i ocHamlenus Llentpos "Touka pocra”
(Ipunoxenue N 6). [l MalOKOMIUIGKTHBIX 00IIe00pa3oBaTeNbHbIX opranuzammii <1> o0bem
€IMHUI] CPEACTB 00YYEHHUS U BOCTTUTAHUS (POPMUPYETCS] B MEHBIIIEM KOJIMYECTBE.

<1> MaJoKOMIUIEKTHOW 00Imeo0pa3oBaTeNbHOM  OpraHu3alueil B paMKax peanu3aluu
MEpONpPUATUH TIO CO3AaHUI0 U  (YHKIUOHUPOBAHUIO LEHTPOB ECTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKOW  HampaBJ€HHOCTEH  MNpu3HaeTcss  oOmieoOpa3zoBaTenbHas  OpraHM3alus,
YHUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXK/0M W3 mapajuieneil KoTopod cocramiseT He Ooiee 1
€/IMHUIIBL.

[MpodunbHBIl KOMIUIEKT OOOpYIOBaHHMS MOXKET OBbITh BBIOpaH 111  0O0IIE0O0pa30BATEILHBIX
OpraHu3alvii, IMEIIMX HA MOMEHT co3laHus mneHtpa "Touka pocta" Habop cpeacTB oOydeHus u
BOCIIMTAHUS!, TOKPHIBAIOIIMI CBOUMHU (DYHKIIMOHATBHBIMH BO3MOXKHOCTSIMH 0a30Bble IOTPEOHOCTH
npu n3ydeHuu npeameroB " duzuka”, " Xumus" u "buonorus”.

[Ipopunbubii  KOMIUJIEKT  oOopynoBaHusi  obecrneunBaeT  AG(PEKTUBHOE  JOCTHKEHHUE



0o0pa3oBaTebHBIX PE3yNbTaTOB OOyYaIOUIMMHUCS 10 IpOrpaMMaM €CTECTBEHHO-HAy4YHOU U
TEXHOJIOTMYECKOW  HANpaBJICHHOCTEH, BO3MOXHOCTh YIJyOJI€HHOTO M3Y4YE€HHS OTIEJIbHBIX
IPEeIMETOB, B TOM 4YHcie Uil (OPMUPOBAHUS M300pETaTENIbCKOTO, KPEaTUBHOIO, KPUTHYECKOIO
MBILUIEHHUS, Pa3BUTHs QYHKIIMOHAIBHON I'PaMOTHOCTH Y OOY4aIOLIUXCsl, B TOM YHCJIE €CTeCTBEHHO-
Hay4YHOH U MaTeMaTHYECKOMH.

ITpu dopmupoBanun MHPPACTPYKTYPHOTO JUCTa U3 MPO(UIBLHOTO KOMIUIEKTa B 00s3aTeIbHOM
MOpsZIKE 00ECTIeYnBAETCS BBIOOP CPEACTB OOYUCHHUS U BOCIIUTAHUS HE MEHEE YeM IO TPEeM YueOHBIM
npeameram ("®dusuka”, "Xumus”, "buonorus™") u kommneoTepHOrO 000pyA0oBaHus. OCTaBIIMECS IO
UTOTaM OTpeeNICHUs] 0013aTeILHOT0 000PYIOBaHUSI CPEJICTBA, MPEITYCMOTPEHHBIC JJIsSi OCHAIICHUS
Ientpa "Touka pocra”, pacmpenensioTcss Ha MPHOOPETEHHE MOMOJHHUTEIHLHOrO 000pYHAOBaHUS,
BXO/ISIIIIETO B MEpedeHb 000PYA0BaHUs, PACXOAHBIX MAaTePHAJIOB, CPEACTB OOYUYCHHUSI M BOCTIMTAHUS
npoduisHOro komiuiekra ([Ipunoxenue N 6 kK METOIUYECKUM PEKOMEHIAIUSIM).

[Ipu BBIOOpPE JOMONHUTENHLHOTO OOOPYIOBaHHS TAaKXKE CIEAYeT YUYUTHIBaTh CIEUUPUKY U
noTpeOHOCTH OTpaciiell IKOHOMUKH cyOobekTa Poccuiickoit denepanuu.

PervonanbHblii KOOpaUHATOP OOEcleYrBaeT corjacoBaHue cHOPMUPOBAHHOIO B COOTBETCTBUHU C
TUTIOBOM opmMoit mHpacTpykTypHOro smcra ¢ denepanbHbIM ONEPATOPOM B COOTBETCTBUH C
periaamMeHToM, onpezensieMblM DeepanbHbIM OIIEPaTOPOM.

[Ipu HampaBiieHMM Ha cOrJlacOBaHHWE HHQPPACTPYKTYPHOTO JIUCTA, COJEPIKAIIEro CTaHAapTHbHIE
KOMILJICKTHI, PernoHanbHbIi KoopanHaTop npeaoctasiser (mo Gopme DegepaabHOro oneparopa):

- MOATBEPKACHUEC OTCYTCTBHUA B COOTBCTCTBYIOIIHX 06p330B3.T€J'IBHBIX opraHu3alusax, OCHAOICHUC
KOTOPBIX INIAHUPYETCA, OGOpy,I[OBaHI/ISI, pPaCXOAHBbIX MAaTCpUaJIOB, CPCACTB 06y‘~I€HI/I$[ 1 BOCIIMTaHHA,
YKa3aHHBIX B IICPCUYHE CTAHAAPTHOI'O KOMIIJICKTA,

- MOATBEPXKAcHUE Haanuus (1100 obecnieueHre HAUYKS 10 MOMeHTa ocHareHus [{entpos "Touka
pocta") yCIOBHEH JUIS XpaHEHHs W WCIOJB30BAHUS XHMHYECKHX PEaKTHBOB, B TOM YHCIIE
HEoO0XOoAMMOro 000py/mOBaHUs, BKIIOYAs IIKAa( BBHITSHKHOW MAaHOPAMHBIA W mIKad Ui XpaHEHUS
XUMHYECKUX PEAKTUBOB OTHEYIOPHBINA, coridacHo [lepeuHto cpencTB oOydeHHsT W BOCHHTAHUS,
HEOOXOJMMBIX ISl peanu3alnuud 00pa30BaTENbHBIX NPOTpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
00ILero U cpeHero oduero oopazoBaHus, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHAM OOYy4eHHUs,
HEOOXOJMMOTO TMpPH OCHALICHHH O00IIe00pa30oBaTeNbHBIX OpPraHM3alMid B UENAX pealu3aluu
MEpOIPHUATUN 0 COJCHCTBUIO CO3JMaHHUI0 B cyObekTax Poccuiickoit ®depepanuu (ucxons wu3
NPOTHO3UPYEMOl MOTPEOHOCTH) HOBBIX MeCT B  0O0IIe0Opa3oBaTeNbHBIX  OpraHU3alusX,
yTBepkKJACHHOMY npuka3zoM Munnpocsemenust Poccuu ot 3 centsadps 2019 r. N 465.

OO0pa3oBarenbHbIE OpraHu3alny, Ha 0a3e KOTOPBIX CO3Aat0TCs U GyHKIMOHUPYIOT LlenTph "Touka
pocta”, JOJKHBI COOTBETCTBOBATH JECHCTBYIONIUM TpPEeOOBAaHUSIM K YCTPOWCTBY, CONEPKAHHUIO H
OpraHM3alyu pexuMa padoTel 00pa30BaTENBHBIX OPTaHM3AMi U WHBIM HOPMATHUBHBIM IPAaBOBHIM
aKTaM, OIpPEJCNIAIONIMM TPEOOBaHUS K OpPTaHM3aIlMu OOIIET0 W JOMOJIHUTEILHOTO 00pa3oBaHUs
neTei.

[Momemenust (QyHKIMOHATBHBIC 30HBI, B TOM 4YHCJIE YydueOHble KAaOWHETHI (DHU3HMKH, XHMHH,
ouosorun) Llentpa "Touka pocTa” peKOMEHIyeTCs pacroiarath B MpeIesax oJaHOro 3aHusl.

[IpoextupoBanue, 3oHupoBanue mnomemenuit LlentpoB "Touka pocta” W ompeneneHue auU3aliH-
pEIIeHUI OCYIIECTBISETCS C YUETOM PYKOBOJICTBA MO MPOSKTUPOBaHMIO 1eHTpoB "Touka pocra”,
yTBEpkKaaeMoro (erepaabHbIM ONEepaTopoM.

[Ipu mpoextupoBanuu, 30HUpoBaHuu nomemienuit LlentpoB "Touka pocra" ciemyer y4duThIBaTh



0CcO0EHHOCTH 000pYyI0BaHUS, PACXOTHBIX MAaTEPUANIOB, CPEICTB O0YyUCHHSI U BOCIIUTAHHS, KOTOPHIM
OyzneT o0ecnieunBaThCsl 0Opa3oBaTEIbHAS OPTaHU3AIHS.

[Ipoext 3oHmMpoBanus mnomenienuii LlentpoB "Touka pocta" mnpencraBmsercs denepambHOMY
oTepaTopy OJHOBPEMEHHO C MPEICTaBICHUEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranuszanusi 00pa3oBaTeJIbHOM 1eATEJILHOCTH

OOpa3oBarenbHas JIeATEIBHOCT Ha 0a3e MEeHTpoB 'Todyka pocta” OCYHIECTBISIETCS IO
o0Opa3oBaTeIbHBIM MPOrpaMmMaM OOIIETO U JOMOJHUTEILHOTO 00pa30BaHUs.

Tp€6OBaHI/IH K (bOpMaTy OpraHusanuu o6pa303aTem,H0171 ACATCIIBHOCTU  PCTYIHUPYIOTCA
HaCTOAIIIMMHN PGKOMGH,I[aL[I/IHMI/I 1 HWHBIMH I/IH(l)OpMaLII/IOHHBIMI/I U MCTOAJUYCCKHMH MaTCpHaJIaMH
CDG,I[epaJ'IBHOFO orecparopa.

Hanpasnenust peanu3yembix C ucmnoib3oBaHueM pecypcoB llentpo "Touka pocra” mporpamm
ONpEJENAIOTCS B COOTBETCTBUM C METOJAWYECKMMHM MaTepHallaMd M  PEKOMEHJAlUsIMH,
YCTaHABJIMBAEMbIMH U aKTyalu3upyeMbiMU DeepabHbIM OIEpaTOPOM.

Ha 06aze nentpoB "Touka pocta" oOecredmBaeTcsi peanusanus 00pa30BaTENbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMM 3aKOHOJATEILCTBA B c(hepe 00pa3oBaHus U ¢ yueToM pexomeHanuil denepaabHOro
omepartopa. B o0s3arensHOM mopsiake Ha 6ase neHTpoB "Touka pocta” obGecreunBaeTCsl OCBOCHUE
oOydaromumucs ydeOHbIX npenmeroB "duzuka”, "Xumusa', "buonorus” ¢ wucnoigp3oBaHHEM
npruoOpeTaeMoro 000pyI0BaHuUs, PACXOIHBIX MATEPUATIOB, CPEICTB O0yUEHHUS U BOCTIUTAHMS.

He menee 1/3 00bemMa BHEYPOUHOU JAESITEIBHOCTH 00YUAIOIINXCs TOJHKHO OBITH OPHEHTHPOBAHO Ha
MO/JIEp)KaHNE ECTECTBEHHO-HAYYHOW M TEXHOJOTHYECKON HaIpaBIeHHOCTEH 00pa3oBaTEIbHBIX
nporpamMm, OpU 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAyYHOM HaNpaBJICHHOCTH HE MOXKET
coctaBiath MeHee 20% ot oOmero o0ObeMa BHEYpOUHOU JesTenbHOCTH. (OOpa3oBaTEIIbHBIC
IporpaMmMbl IO JPYTMM HANpPaBICHHOCTSAM IpPU HAJIWYMM BO3MOXKHOCTH PEKOMEHIyeTcCs
TJIAHUPOBATH C UCTIOJIb30BaHHeM pecypcoB LlenTpos "Touka pocta”.

PazpaboTka paboumx mporpamm mo upeameram “®usuka”, "Xwumusa', "buonorus”’, yueOHbIM
peaIMeTaM €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOW HANpaBICHHOCTEH M3 4YacTH y4eOHOTO
wiaHa, (QOpMHPYEeMON YYacTHUKaMHU OOpa30BaTEIbHBIX OTHOIICHUH, MPOrpaMM BHEYPOUYHOU
JESITETFHOCTA M JIOTIOJHUTEIBHOTO 00pa30BaHUs OCYIIECTBISIETCS —00mIe00pa3oBaTeIbHBIMU
OpraHu3allksIMU, B KOTOPBIX CO3JAIOTCS HEHTphl "Touka pocta”, CaMOCTOSATENBHO C YYETOM
METOJIUYECKUX MaTepuajoB W pekomeHmauuid DenepanpHoro omeparopa. Peamumzanus
0o0pa3oBaTeNbHBIX  NPOTPaMM  JOMOJIHUTEIBHOTO  00pa3oBaHMs B MAJIOKOMILICKTHBIX
00IIe00pa3oBaTEIbHBIX  OpPTaHU3AMAX  OCYHIECTBISIETCS TPU HAIUYUU Y  OpraHU3aliH
COOTBETCTBYIOIIMX YCIOBUH. [l MaJOKOMIUIEKTHBIX OOII€00pa30BaTENbHBIX OpraHU3anuit
JIOMyCKAaeTCs OTCYTCTBUE JIMIICH3MM HA JIOTIOJHUTEIbHOE 00pa30BaHUE U PEANU3YEMBIX MPOrpamMm
JIOTIOJIHUTEIILHOTO 00pa30BaHMUS.

PekomeHmanmm mO HKCHONB30BAHUIO CTAHIAPTHOTO KomIuwiekTa obopynoBanus Llentpa "Touxka
pocta” mpu peanusaly MporpaMM e€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HaIpaBJICHHOCTEH
onpenenensl B [Ipunoxxennn N 5 xk HacTosimuM Pexomenmanusm.

ConpoBoXIeHHE W METOAMYECKOE OO0CCIEYCHHE HCIOJB30BAaHUS TPOPUIBHOTO KOMILUIEKTA
obopynoBanuss B 00pa30BaTEIbHON JEATENBHOCTH IIEHTPOB "Todka pocra’ OCYIIECTBISET
DenepanbHbIi OMepaTop.



Mertonudeckne Mmarepuanbl, pa3pabOTKM M HHBIE MaTepHanbl 0 BONPOCAM HCIHOJIb30BaHUS
npouIbHOTO KOMIUIEKTa  00opymoBaHusi  pa3pabarbIBaroTcs, aAKTYyaJIM3UPYIOTCS u
pacmpoctpanstorcs OenepanbHbIM ONIEPaTOPOM, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX Me/Ina
HHCTPYMEHTOB (BH1€0, BeOMHAp, MyOIMKAIINH).

denepanbHBIM ONEPATOPOM Ha PETYJSIPHON OCHOBE 00ECIIEUMBACTCS MPOBEICHUE METOIUIYECKUX H
00y4aronMx MEpOIPHITHI 1O BOMpPOCaM OpPraHM3alMKd 00pa3oBaTeNbHOTO mporecca B LlenTpax
"Touka pocTa" ¢ MPUMEHEHHEM MPO(UIBHOTO KOMILJIEKTa 000pyI0BaHMsI, OKa3aHHE METOAMYECKOM
MIOMOIIIM TIPH pa3paboTKe yueOHBIX MaTEepHUasoOB, 3aJaHUI JUI COBEPIICHCTBOBAHUS MPAKTUYECKON
MOJITOTOBKM OOydYaromuxcs N0 Y4eOHbIM MpeAMeTaM, KypcaM BHEYPOUHOH JesTeNIbHOCTH,
JIOTIOJTHUTEIILHOTO 00pa30BaHMsI IETEH.

[leparornveckne pabOTHHUKH, OCYHIECTBISIONINE JIeATENBHOCTh Ha Oa3e Llentpos "Touka pocrta” ¢
NpUMEHEHUEM MPO(UIBLHOTO KOMILUIEKTAa OOOPYAOBaHUS, MPOXOIAT OOYyYEHHE IO IMpOorpaMMam
JOTIOJTHATEIILHOTO MPOPECCHOHANBHOTO 00pa3oBaHusi (Kypchl TOBBIIICHUS KBATHU(HUKALWU) W3
OenepanpHoro peectpa mnporpamm  JIITO. IloBeimieHne KBaguUKAIMK — IEJarorM4ecKuX
pabOTHUKOB OCYIIECTBIISIETCS] HE PEKE OJJHOTO pas3a B TPH roja.

5. OpraHn3anMoOHHO-MeTOINYECKOE CONIPOBOKIEHUE U UCIIO0JIb30BaHNe
WHOW CO3IaHHON B paMKax peajM3alui HAIUOHAJIbHOI0 MPOEKTA
" Oo0pa3zoBanne” MHPPACTPYKTYPbI

B mensx komrmiekCHOro compoBoxaAeHUs nesrenbHoctH lLleHTpoB "Touka" denepaibHbIM
oTepaTopoM OOECHEYMBACTCS OCYIIECTBICHWE TyOJIUMKanuidi W OOHOBJICHHS METOIUYECKUX
MaTepuaoB, BKIIIOYAIOIINX Yy4eOHO-METOMMUYSCKUE MaTephajibl (MHCTPYKIUH, METOHYCCKUE
nocoOusi, nHPOPMALMOHHBIE MaTEepHANbl, EPEYHH PEKOMEHIYEMBIX JINTEPATYPHBIX HCTOYHHKOB,
BUJICOMATEPHUAIIBI U JIP.), & TAKIKE MaTepHaJIbl [0 UTOraM MPOBeicHus: Meponpusituii deepanbHOro
ornepatopa (BeOMHAPBI, CEMUHAPHI, KOH(PEPEHIIMN, COBCIIAHUS U IP.).

Jns  memarormdeckux pabotHukoB LlentpoB "Touka pocta” @DenepanbHbIM —OMEPaTOPOM
oOecrieunBaeTCsl MPOBEJACHUE TEMATUYECKMX BEOMHApOB M 00pa30BaTENBbHBIX MEPOIPHUATHUH,
HANpPaBIICHHBIX Ha DPa3bsICHEHHWE BOIMPOCOB peaHM3ali 0O0pa30BaTENbHBIX NporpaMMm Ha 0Oasze
enTpos "Touka pocra” ¢ npuMeHEHHEM POPUIBHOTO KOMILJIEKTa 000PYIOBaHUSI.

s PerroHanbHBIX KOOPAMHATOPOB M PyKOBOASMIUX padoTHHKoB llentpoB "Touka pocta”
denepanbHBIN orepaTop oOecreYrBaeT MPOBEACHHE TeMaTHUECKUX BeOWHAPOB, HANPABICHHBIX Ha
JIOTIOJIHUTENIEHOE PAa3bICHEHUE BOIMPOCOB, OTHOCSIIUXCS K HCIOJIHEHUIO KOMIUIEKCOB Mep
(moposkHBIX KapT) mo co3iaHuio U ¢GyHkuuonupoBanuto LlenTpoB "Touka pocra”, HOCTHXKCHHIO
YCTaHOBJICHHBIX TOKa3aTeneil (pyHKIMOHMPOBAaHHMS, HCIIOIB30BAHUIO WHOW CO3/IaHHOW B pPaMKax
peanm3anuy HalMOHAIBLHOTO npoekTa "O6pa3oBanue” HHOPACTPYKTYPHI.

B  umemix  addexkTuBHOW  OpraHM3allMOHHO-METOAMYECKOW  TONJEPKKH  CO3JaHusl |
¢bynkunonupoBanus LlentpoB "Touka pocta” Ha Teppuropun cyobrekToB Poccuiickoit denepanuu
PernonasbHbIM ~ KOOPAMHATOPOM  OOECIEYMBAETCSI  BOBJIEYEHHME  JIETCKUX  TEXHOMAPKOB
"KBantopuym", meHTpoB 1udpoBoro oOpazoBaHus jgerei "lT-ky0", KIIOUEBBIX IICHTPOB
JIOTIOJTHUTENIBHOTO 0Opa3zoBanus " lom HaydHOU Koimabopanuu” B aedarenbHOCTh LlenTpoB "Touka
pocrta” B cienytonux popmarax:

1. TIpoBeseHNEe COBMECTHBIX MEPONPHATHH I OOydYaromuxcss M IMeAaroruyeckux pabOTHHUKOB
oOmieoOpa3oBaTeIbHBIX OpraHu3anui, Ha 0a3ze KoTopbix co3matorcs Llentpsr "Touka pocta"



(oOyuarorue ceMUHApBl U MacTep-KJIAcChl 1O BOIIPOCAM HCIIOJIb30BaHHs 00OPYAOBAHUS, CPEICTB
oOyyeHUs] W  BOCHUTAHMSA; METOJAMYECKHE MEpOIpHUATHS 1O  BolpocaM  pa3paboTKw,
COBEpPIIECHCTBOBAHMS W BHEJIPEHHUS MPOrpaMM JIOTIOJHUTEIBHOTO OOpa30BaHUSl €CTECTBEHHO-
Hay4yHOM M  TEXHMYECKON  HampaBJIE€HHOCTH, OpPraHMW3allMd BHEYPOUHOM  JIEATEJIbHOCTH
00y4aroNIMXCsl; MHAUBUAYyaJIbHbIE KOHCY/IbTALUU JUIsl IEAArOTHY€CKUX paOOTHUKOB, B TOM YHCIIE B
peXUMe OHJIalH, 3aHATHS MPOEKTHOW JIeATENbHOCTbIO, KOHKYPCHBIE M COpPEBHOBATEJbHbBIE
MEpONPUSITUS VIS ACTEH | JIp.).

2. Opranuszanys ¥ y4acTHE B PErMOHAJbHBIX M MEXKPETHOHAIBHBIX KOH(EepeHIUsX, (HecTUBaX,
¢dopymax 1Mo oOMeHy OnbITOM pabOThl Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCIIE IO
peanu3anuu npeaMeTHslx obiacteil "EctecTBeHHO-Hay4yHble npeaMeTsl”, "EcTecTBeHHBIE HAayKH',
"Maremaruka u uHpopmatuka', "OOmiecTBo3HaHue U ecTecTBOo3HaHue", "TexHomorus", a Takxke
IpOrpaMM  JIOTIOJIHUTEIBHOTO  OOpa3oBaHMsl ~ €CTECTBEHHO-HAYYHOH U TEXHMYECKOH
HalpaBJICHHOCTEH.

3. YuacTue permoHaibHBIX KOOPIUHATOPOB, mpexacraButeneld Llentpo "Touka pocta" m MHBIX
LEHTPOB, PYHKIIMOHUPYIOMUX Ha TeppUTOpuu cyonekTa Poccuiickoit denepanuu, B MEPOTIPUATHSIX
®denepanbHOro oneparopa.

I'paduk meponpusTuii, KBOTHl y4acTHs, COJAEp>KaHUE M TEXHOJIOTUU IPOBEACHUS MEPONPUSTUI
noBosTess PenepanbHbIM ONEPATOPOM JOTIOJHUTENBHO.

4. Opranuzanys ¥ ydYacTHE B TPOBEACHUH WH(POPMALMOHHBIX KaMIAHUK IO MOIYJISpU3aLUU
HallMOHaJNIbHOTO mpoekTa "ObpazoBanue” Ha Teppuropun cyonekToB Poccuiickoit ®denepamnyu, B
TOM 4YHCIE€ COOBITHSX, MPOBOJUMBIX Ui KOHCYJIBTAIIHOHHOTO COTPOBOXKICHHUS POAMTENCH
(3aKOHHBIX TIpEJICTABUTENECH) OOYUYAIONMXCS O BO3MOXHOCTSX JUIS Pa3BUTHS CHOCOOHOCTEW H
TaJaHTOB WX JeTed, Npo(ecCHOHATbHONH OpHEHTAlMM ¥ YCIENIHOTO OCBOCHHUS OCHOBHBIX
o0Opa3oBaTeIbHBIX IPOrpaMM 00111ero 00pa3oBaHuUs.

5. PazpaboTka, yTBepXJECHHE | pealu3alusi CEeTeBBIX 00pa30BaTENbHBIX MPOrpaMM  C
WCIOJb30BAaHHEM BBICOKOOCHAIICHHBIX YYEHHMKO-MECT, CO3JIaHHBIX B CyObekTe Poccuiickoit
denepaniin B paMKax HaHMOHAILHOrO TpoekTa “OOpa3oBaHue", B TOM YHCIE COBMECTHO C
JEeTCKUMH TeXHomapkamu "KBaHntopuym".

6. BoBieuenne oOyuarommuxcs o0meo0pa3oBaTeNbHBIX OpraHU3alui, Ha 0a3e KOTOPHIX CO3AI0TCS
u ¢(yaxkumonupyrotr Llentper "Touka poctra”, B pasznuuHbie (OPMBI COMPOBOXKICHUS U
HACTaBHMYECTBA C  WCIOJB30BAHMEM KaJpPOBBIX  PECypcoB, OOECHeuMBaKOLIMX  padoTy
BBICOKOOCHAIICHHBIX YYEHHKO-MECT, CO3JaHHbIX B cyObekre Poccuiickoit denepanuu B paMkax
HAIlMOHANBHOTO TpoekTa "OOpa3oBanue” ¢ ydeTroM MeToposioru  (IIEJICBOMH  MOJIEIN)
HACTaBHMYECTBA OOYyYAIOMIMXCS [ OpTraHu3alui, OCYIIECTBIIOMUX 00pa30BaTEIbHYIO
JEATCIBHOCTh IO  00IIe00pa3oBaTelbHBIM, JOMOJHHUTEIBLHBIM  00mIeo0Opa3oBaTeIbHBIM |
nmporpaMmmamM CpeaHero MpogecCHOHAILHOTO 00pa30BaHUs, B TOM YHCJIE C MPUMEHEHHEM JIYUIIHX
MIPAKTHK OOMEHA OTBITOM MEX]Ty 00YJarOIUMUCS.

Hentpst "Touka pocta” UCHONB3YIOT HHOPACTPYKTYPY U KAJPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBantopuym", cozmaBaeMbix Ha 0Oa3e oO0meoOpa3oBaTeIbHBIX OpraHU3aIllud, IJs pPa3BUTHUSA
MPOCKTHON JesTelIbHOCTH oOydwatomuxcs. [lemarorunueckue pabotnuku LlentpoB "Touka pocra”
o0ecreynBalT yJacThe OOYyYaronuxcs B MEPONPHATHIX NETCKUX TexHomapkoB "KBantopuym" c
yIAJIEHHBIM HCIIOJIb30BAaHWEM O0OpYIOBaHUS, CpPEACTB OOY4YCHHS U BOCHHTaHUS, a TaKKe
NPUHUMAIOT YYacTHE B OPraHM3YeMbIX UMH CEMHUHAapax I0 AeMOHCTparuu 3(pQeKTHBHOrO OmMbITa
peanuzanuu 00pa30BaTEIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTHYECKOW U MHBIX HANPABICHHOCTEH
Cpear WHBIX 00IIe00pa30BaTENbHBIX OpraHU3alluii, PacloJIOKEHHBIX Ha TEPPUTOPUH CyOBEKTa



Poccuiickoit @enepanuu.

PernonanbHbIM ~ KOOpAMHATOPOM Ha  Tepputopun cyowsekta Poccuiickoit ~ ®Denepanuu
obecrnieunBaeTcst paboTa Mo MOAJEPKKE OO0IIE0O0pa30BaTENbHBIX OPraHU3aIMi, MOKA3bIBAOIINX
HU3KHE O00pa3oBaTeNIbHBIC pE3YJbTaThl, C HWCHOJIb30BaHHEM HH(PACTPYKTYpPHl U KaJPOBOTO
obecrieuenust llentpoB "Touka pocta” B pasmuuHbix Qopmatax (CoOBMecTHas peau3alius
00pa3oBaTeNbHBIX MPOTPAMM, MPOBEACHUE O0YYaIONUX MEPOIPHUITHHA, CEMUHAPOB, KOHCYJIbTAIUHA

U 1p.).

[Tpu mpoBeseHNUU pa3IMYHBIX MEPONPUATHHN, CBS3aHHBIX C pealHn3aliell HallMOHAJIBLHOTO MPOESKTa
"O06pa3oBaHue"”, UCTIOIB30BAHUEM COOTBETCTBYIOLIEH MHPPACTPYKTYPHI, KaIPOBBIX U (PMHAHCOBBIX
pPECYPCOB, NOJDKHO OBbITh oOecnedeHO WX WHGOPMAIMOHHOE COMPOBOXICHHE, B TOM YHCJIE B
CpeICTBax MacCcOBOW MH(OPMAIINH, COIMATBHBIX CETSIX, HAa caliTaX 00pa30BaTENbHBIX OpPTaHU3alU
C MCII0JIb30BaHUEM (PHPMEHHOW CUMBOJIMKY HAIIMOHAIBHOTO npoekTa "Obpa3oBanue” .

Nudopmarus 06 yuactuu Llentpos "Touka pocra” B MepornpusTusix HanpasisieTcss DegepaabHOMY
OIepaToOpy B paMKax €KeKBapTaIbHOTO MOHUTOPHHTA.

6. TpeooBanus k punancosomy odecneueHuro LlenTpos " Touka
pocra”

dunancoBoe obecneueHne ¢yHkimoHupoBanus LlenTpoB "Touka pocrta" BKIIOYAeT 3aTpaThl B
coorBeTcTBUU ¢ OOmmMH TpeOOBaHUSMHU K ONPEACICHUI0 HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCYJAapCTBEHHBIX (MYHHIIMIANBHBIX) yCcayr B cdepe JIOIIKOJIBHOTO, Ha4YalbHOro OOIIero,
OCHOBHOTO  0OIIEero, CcpeaHero oOmero, CpeaHero MpoQecCHOHANBHOTO  00pa3oBaHus,
JIOTIOJIHUTENILHOTO  00pa30BaHMs JETe W B3POCHBIX, JOMOJHUTEIHLHOTO MpPO(EeCCHOHATHHOTO
o0pa3oBaHusl IS JIMI, UMEIOIIUX WM TMOJYYAIOUINX CpenHee NMpodecCHOHAIbHOE 00pa3oBaHUE,
po(heCCHOHANBHOTO O0YYEHHs, IPUMEHSIEMBIMU TPU pacueTe oObema cyOcuanu Ha (UHAHCOBOE
oOecrieueHUe BBIMOJNHECHUS TOCYJAPCTBEHHOTO (MYHHMIMIIAIBLHOTO) 3aJaHUs Ha OKa3aHUEe
rOCYAapCTBEHHBIX  (MyHUIMIANBHBIX)  ycuyr  (BBIIONHEHHE  padOT)  TOCYAapCTBEHHBIM
(MyHUIUITATIBHBIM) yUYpEXKICHHEM, YTBEPXKJICHHBIMH MpHKa3oM MuHnpocemienus Poccun ot 20
HOs10pst 2018 r. N 235 1 BKIIFOYAOIIMMH B TOM YHCIIC:

- omjary TpyAa TeAarornyeckux  pabOTHUKOB  00mIeo0pa3oBaTeIbHONM  OpraHU3aIlNH,
obecrneunBaromux ¢pynkimonnpoanue [lentpos "Touka pocra”;

- IpUOOpeTeHre JI0CTaTOYHOTO0 00bEMa OCHOBHBIX CPEJCTB U MaTepUabHbBIX 3allacOB, B TOM YHCIIE
pPacxXo/JHBIX MaTepUaloB, Uil oOecredyeHus: peann3zaluu oOpa3oBaTeIbHBIX MPOrpaMM B 00bEME,
HEOOXOMMOM JIJIsl HETIPEPHIBHON pean3aliii 00pa3oBaTesIbHOTO MpoLecca;

- o0ecrieueHre TEKYIICH NeATEIBPHOCTH OO0IIe00pa30BaTeIbHOW OpPTraHU3alMK IO O00ECICUCHHIO
00pa30BaTeIBHOTO MpoIIecca.

IMpu dopmupoBannu O keta cyobekTa Poccuiickoit ®emepanuu (MecTHOro Oropkera) Ha
OYepeHOW TO/ ¥ IJIAHOBBIN Mepruol HEOOXOAMMO MpeyCMaTPUBATh OFOJKETHBIE ACCUTHOBAHUS B
o0veme, HeoOXomumoMm il (puHAHCOBOTO OOecmeueHus: ¢yHkimoHupoBanus lLlentpos "Touka
pocra”, B TOM YHCJIE C YY€TOM COOTBETCTBYIOUICH MHICKCAIIUH.

7. 3akJII09NTEIbHbIE MOJIOKEHHS

[Ipu peanuzanuu MepONpHUATHI B 1eNAX co3qanus U GpyHkunoHuposanus Llentpos "Touka pocra”



cyowsekT Poccuiickoit ®denepammu obecrieynBaeT COOMIOJACHHE TPEOOBAHUM AHTUMOHOIIOJIHHOTO
3aKOHOJATENLCTBA U 3aKOHOJATENbCTBA O KOHTPAKTHOW CHCTEME B cdepe 3aKyIOK TOBapoB, padoT,
yenyr Ui oOecrieueHHs] TOCYIapCTBEHHBIX W MYHHULUNAIBHBIX HYXI, B TOM 4YHCJIE€ B YacTd
obecriedeHus] MOBBILEHUS Y(PPEKTHBHOCTH, WCKIIOYCHHS OTPAaHMYCHHs Kpyra IOCTaBIIMKOB H
MOCTABIIIEMOTO  O0OpPY/IOBAaHMUS, TOBBIMICHUS PE3YJIbTAaTUBHOCTH OCYIIECTBICHHS 3aKYIIOK,
obecriedeHusl MPO3PavyHOCTH, TPEAOTBPAILIECHHSI KOPPYIIMH U IPYTUX 3J0yNOTPEOIeHU.

[Ipu ocymectBiennn cyonextamu Poccuiickoit denepanuu 3akymok TOBapoB, padoOT, yCIyr ¢
LENbI0 TPUOOpETeHUs: 000PYAOBaHNUs, PACXOIHBIX MATEPUAIIOB, CPEJICTB OOYUYCHHUS U BOCITUTAHUS B
nemnsx co3nanust Llentpos "Touka pocta” 3a cuet cyocuanu u3 ¢genepanpHoro OrmKeTa OrHKeTaM
cyobekToB Poccuiickoit @enepanyn Ha cOPUHAHCHUPOBAHHUE PACXOIHBIX 0053aTEIbCTB CYOBEKTOB
Poccuiickont @enepanun:

- obecrieunBaeTcsl LEHTpaau3alMs 3aKylNoK B MOpPsJAKE, ONpPEJIeJEHHOM HYHKTOM 7 cTaThu 26
@enepanpHOro 3akoHa 'O KOHTPaKTHOM cucteMe B cepe 3aKyloK, TOBapoB, paboT, yciayr uis
obecrieyeHus roCyJapCTBEHHBIX U MYHUIMIIATbHBIX HYX]

- IPUMEHSETCSI HAIIMOHAJIBHBIA PEXXUM B COOTBETCTBUH C TpeOoBaHMsIMH cTaThil 14 ®enepaipbHOTO
3akoHa oT 5 ampeiist 2013 r. N 44-®3 "O KOHTpaKTHOH cucTeMe B cepe 3aKyrnmoK TOBapoB, padorT,
yCIIyT j1si o0ecriedeH s TOCYIapCTBEHHBIX U MYHUITUTIAIBHBIX HYXK]T .

Kpome Toro, mpu ocyrmiectBiennn 3akynok cyonekramu Poccuiickoit denepannu JOKHBI OBITH
YUTEHBI:

- monoxenus: nmoctanoBienus: [IpaBurensctBa Poccuiickoit @enepanuu or 03.12.2020 N 2013 "O
MUHUMAJILHOM JI0JIE 3aKyTIOK TOBAPOB POCCUHCKOTO MPOUCXOKACHHUS |

- mosiokeHus: moctanonieHus [IpaButenscTBa Poccuiickoit ®enepanuu ot 03.12.2020 N 2014 "O
MUHUMAJIBHON 0053aTEIBbHON J10JI€ 3aKYITOK POCCHUHCKHUX TOBApPOB U €€ JIOCTHXKCHHH 3aKa3uHMKOM'
(Bmecte ¢ "IlonokeHneM o TpeOOBaHHMAX K cojaepaHuio U (hopme ordyera 00 oObeMe 3aKyIOK
POCCUICKUX TOBapOB, B TOM YHCJIE TOBAPOB, MOCTABISIEMBIX MPH BHITIOJHEHUU 3aKylaeMbIX padoT,
OKa3aHWH 3aKyMaeMbIX YCIIYT, OCYIIECTBICHHBIX B IENSAX JAOCTHIKEHUS 3aKa3YMKOM MHUHUMAIbHOMN
00s13aTeNbHON JOJIM 3aKyMOK, O TPeOOBaHUSAX K COACPKAHHUIO OOOCHOBAHHS HEBO3MOXKHOCTH
JOCTHKCHHUS 3aKa3YMKOM MUHHMAJIBHOW 00sI3aTEIbHOM 0N 3aKYIOK POCCHUCKUX TOBApOB (B TOM
Yyclie TOBApOB, TOCTABJISIEMBIX NPU BBIMOJIHEHUW 3aKyNaeMbIX palboT, OKa3aHHHM 3aKyMaeMbIX
YCIYT) OTHENBHBIX BHJIOB, MPH OCYIICCTBICHHH 3aKYMOK KOTOPBIX YCTAHOBJICHBI OrpaHHYCHHUS
JIONTyCKa TOBApOB, MPOMCXOJSMIIMX M3 HMHOCTPAHHBIX TOCYIapCTB, O TMOPSAAKE TMOATOTOBKH U
pasMenieHuss B eIMHOW WHGOPMAIMOHHOW cucTeMe B cdepe 3aKylmoK TaKuX OT4eTa u
obocHoBanus”, "[lojokeHHEM O TOPSAKE, KPUTEPHUSIX U TIOCIEACTBHM TPOBEICHUS OICHKH
BBITMIOJTHEHUSI 3aKa3YUKOM OOS3aHHOCTU JOCTHIKEHUS MUHHMAJIbHOW OO0S3aTEIbHON IO 3aKYMOK
POCCHIICKHX TOBapOB (B TOM YHCIIE TOBAPOB, MOCTABJISIEMBIX MPH BBHIIOJHEHUH 3aKyIaeMbIX pador,
OKa3aHWUHM 3aKyMaeMbIX YCJIYT) OTIENbHBIX BHIOB, IPH OCYIIECTBICHHH 3aKyIOK KOTOPBIX
YCTAHOBJICHBI OTPAHUYCHUS JIOMYCKa TOBAPOB, MPOUCXOISIINX U3 HHOCTPAHHBIX rOCYIapCTB").

Ipunoscenue N 1

K Memoouueckum pekomenoayusm

KOMIIJIEKC MEP (" JOPOXKHASI KAPTA") 11O
CO3JAHUIO U PYHKIIMOHUPOBAHHIO B



OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIMSIX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOW, U TEXHOJIOT'MYECKOH

HAINIPABJIEHHOCTEH "TOYKA POCTA"

HaumenoBanue OTBETCTBEHHBIN Pesynbrar Cpok
MEpPOIPUSATHUS
Y TBEpKICHBL: PernonanbHbIN PactiopsiqutenbHbli [He mo3aHee 31
- IOJKHOCTHOE JIMIIO B [KOOPAUHATOP AKT pErHOHAIBHOTO [THBaps X <2> rona
COCTaBe oprasa
[PErMOHATIBLHOTO MCIIOJIHUTEIBHOM
BETOMCTBEHHOT'O BJIACTH,
[IPOEKTHOTO Oduca, OCYLIECTBIISIFOLIETO
OTBETCTBEHHOE 3a rOCYAapCTBEHHOE
CO3JaHHE U yIpaBJjeHue B cepe
(yHKIITHOHUPOBAHUE oOpazoBanus (nanee
eHTpoB " Touka -
pocra”; pactopsiIUTEIbHBIN
- [TOKa3aTeiu axT POVB)
NEATENBHOCTH LIEHTPOB
"Touxka pocra”;
- Tunosoe Ilosoxxenue
0 IeATEIbHOCTU
[lenTpoB "Touka
pocta” Ha TEPPUTOPUHU
cyonekTa Poccuiickoi
Denepanuu
- [IEpeUYCHb
0011e00pa3zoBaTEIbHBIX|
OpraHu3alui,
[PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U
MaJbIX TOpoJax, Ha
0a3e KOTOPBIX
[JIaHUPYETCS CO3TAaHHE
[lenTpoB "Touka
pocra”.
CdopmupoBan u PernonanbHbIM TTucemo CornacHo
COTrJIacOBaH KOOpPJIMHATOP, (benepanbHOTO OT/IETILHOMY
MHPPACTPYKTYPHBIH  |heaepanbHbIi orepaTopa u rpaduky
ITUCT orepaTop [pactopsi IUTENbHbIN
akT POUB
OOBSIBICHBI 3aKYNKH  |PerMOHATBHBIN M3BemieHus o He no3aHee 1 anpens




eHTpoB " Touka
pocra”

TOBapOB, paboT, yCIyT [KOOPIAUHATOP MPOBEICHU X rona

151 co3nanus LlenTpos BaKyIOK

"Touka pocra”

CdopmupoBanbl PernonanbHbIi PacriopsiautenbHblil [He mo3aHee 1 anpertst
[TPOEKTHI 30HUPOBAHUS [KOOPAUHATOP axT POVIB X rona

[lenTpoB "Touka

pocra”

[IpoBeieH MOHUTOPUHT|PEernoHaTbLHBIHN [To dopwme, 25 aprycra X roja,
[paboT 1o NMPUBEACHUIO [KOOPAUHATOP orpeensieMon Tasiee eKeroHo
rotaaok Llentpos MuHnpocBeleHus

"Touka pocta” B Poccuu nm

COOTBETCTBUE C DenepanbHbIM

METOIMUECKUMU orepaTopom

[PEKOMEH IAIsIMU

MuHOpoCBeleHus

Poccun

Hauano paGoTsr PernonanbHbIi Nudpopmarmonnoe (1 centsiops X roma
[{enTpoB "Touka KOOpAUHATOD ocsemenne B CMU

pocra”

E>xexBapTanbHbIN PervonanbHbII OTueT 1 okTs10ps X rona,
MOHUTOPUHT KOOpPJIMHATOP DenepaabHOMY nanee -
BBITIOJIHEHUS orepaTopy 1Mo €KEKBAPTAIbHO B
[oKasaresiel Co3gaHus MTOraM TeUYEeHUE 2-X JIeT

1 GYHKIIMOHUPOBAHHUS MOHUTOPHUHIA

<2> X - 1O/ MOJTy4eHUs CyOCHTUH.

K Memoouueckum pexomenoayusm

OYHKIHUOHUPOBAHUIO B
OBIHIEOBPA3OBATEJIbBHBIX OPI'TAHU3ALIUSX,

Tpunosicenue N 2

MHWHHUMAJIbHBIE HHINKATOPBI H IIOKA3ATEJIA
PEAIMBALINMU MEPOIIPUATHUH 11O CO3JAHUIO U

PACIHOJIOKEHHBIX B CEJIbLCKOM MECTHOCTHU U

MAJIBIX 'OPOJAX, HEHTPOB OBPA3OBAHUA

ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOM

HAINPABJIEHHOCTEH "TOYKA POCTA"




OCBaMBAIOIIUX JBA U
OoJiee yueOHBIX
npeaMeTa U3 YHcia
MpeIMETHBIX o0yacTen
"EcrecTBeHHO-Hay4YHBIE
[pEeIMETHI
"EcrecTBeHHbIE HAYKU'",
"Maremartuka u
nHpOpMaTHKA",
"O011ecTBO3HAHNE U
ecTeCTBO3HAHNUE",
"Texuomnorus" u (nin)
KypChl BHEYPOUHOI
esITeIbHOCTH
OOIICMHTEIIEKTYaTbHON
HATPaBJICHHOCTH C
MCTIOJIE30BaHUEM
CpencTB 00y4YeHUS 1
Bocriutanus Llentpa
"Touka pocra" <3>

HaumenoBanue MunumaiabHOE MunumaibHOE Mertonuka pacuera
UHAMKATOpa 3HA4YEeHME B TOJ JUId | 3HAYEHHUE B roj JJis MUHUMAaJILHOTO
(mokazatess) 00111600pa30BaTeNIbHBIX| MAJOKOMIUIEKTHBIX |[TOKA3aTells B L[EJIOM I10

opraHu3anui, He  |00meoOpa3oBaTeNbHbIX| CyOBheKTY Poccuiickoit
SIBJISIOIINX CS OpraHu3alui ®denepanuu, B roj
MaJIOKOMILIEKTHBIMU
YnciaeHHOCTD 300 100 CymMMa 3HaYeHHH
00 yJarOIUX Cst (B rom otkpseiTHs - 150)|(B rox otkpeiTHst - 50) [mokaszaTesist Mo BceM
00111e00pa30BaTEIHLHOM 0011e00pa30BaTEIHLHBIM
OpraHu3allny, OpraHu3anusiM, Ha Oaze

KOTOPBIX CO3AI0TCS
1eHTpsl ' Touka pocra”

TEXHUYECKOU U
€CTECTBEHHO-HAYyUYHON
HaTpPaBJICHHOCTH C
MCTIOJIb30BaHUEM
CpencTB 00y4YeHUS 1
Bocriutanus Llentpa
"Touxka pocta" <4>
(uenoBek)

(uesoBeK)

YnciaeHHOCTD 60 30 CymMMa 3HaYCHUH

00 yJarOIUX Cst (B rom otkpseiTus - 30) |(B rox oTkpeITHS - 15) [MOKa3aTesst Mo BceM
00111e00pa30BaTEIHLHOM 0011e00pa3oBaTEIHLHBIM
OpTraHU3aINy, OopraHu3anusiM, Ha 6aze
0CBanBAIOIINX KOTOPBIX CO3AI0TCS
ITOTIOJTHUTEJIbHBIE eHTpsl ' Touka pocra”
00111e00pa3oBaTeIbHBIC

POTrpaMMBbI

100

I[OJ'I?I neaarort4cCKux

100

100




PaOOTHUKOB LIEHTpa
"Touxka pocra”,
MpOIIEANNX 00ydeHne
110 TIpOrpaMMaM U3
peecTpa mporpamMmm
MOBBIIIICHHS
KBaTH(PUKAITIT
(benepanbHOTO
orepatopa <5> (%)

<3> lcnonp30BaHue CpeCTB 000PYIOBaHs, OOyUEHHS U BOCIIUTAHHUS BO3MOYKHO Ha BCEX YPOBHSX
o0riero oOpa3oBaHus U 1eIeCO00pa3HO I peau3alii YPOUHON U BHEYPOUHOM JIEATEILHOCTH 110
porpaMMmaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HalpaBiieHHOcTel. Pacuer mnokazarens
MpeaycMaTprUBaeT  CYMMHUPOBAHHME  YHCICHHOCTHM  oOydarommxcs  oOmieoOpa3zoBaTeIbHOM
OpraHM3alyy, KaXIblid U3 KOTOPBIX 3a/IeHICTBOBAH B OCBOCHHH HE MEHEe IBYX IPEAMETOB, KYpPCOB,
AMCIUILTHH  (MOJyJIel) €CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOW HANpaBICHHOCTEH B paMKax
peanu3anuy OCHOBHBIX OOIIE00pa30BaTENbHBIX MPOTPaMM. YUHUTBHIBAIOTCS ydeOHBbIE MPEIMETHI U3
yuciia TMpeaMeTHhIX obOmacreir “"Marematnka u  uH(opmatuka', "OOmecTBo3HaHHE U
ecrectBo3Hanue", "TexHonorus", "EctecTBeHHO-HayuHble npeaMeTsl’, "EcrecTBeHHbIE HaykKH' U
(nm) Kypchl BHEYPOUHOH JEATENBHOCTH, PEAM3yeMble C HMCIOJIb30BAHUEM CPEICTB OOYyYCHHS M
Bocriutanusi Llentpo "Touka pocra”. B ciydae, ecnmu B 00meoOpa3oBaTenbHONW OpraHHU3AIINH,
00I1asi YUCICHHOCTh 00YYaIOIIUXCsl MEHbIIIE YKa3aHHOTO 3HAY€HUsl, 3HaU€HHE TOKa3aTels J0JHKHO
cocTaBisATh He MeHee 80% oT 0011e YMCIeHHOCTH 00yYaromuXcs.

<4> B cnyuae, ecnu B 0011e00pa3oBaTeNIbHOW OpPraHU3alnd, 00IIas YUCIEHHOCTh O0YYaroIIuXCst
MEHbIIIE 3HAYEHHs, YKa3aHHOIO B IOKa3aTene 1, 3HaueHHEe MOKa3zaTeNs JOJDKHO COCTaBIATH HE
menee 20% ot  obmeil  uyucieHHocTH — oOydwaromuxcs. IS MaJOKOMIUIEKTHBIX
0011e00pa3oBaTeIbHbIX OpraHU3aluil JOMYCKAaeTCsl OTCYTCTBHE JIMLEH3UM Ha JIOTOJHHUTEIbHOE
00pa3zoBaHue U PeaTU3yeMbIX IPOTrPaMM JIOTIOJHUTEIBHOTO 00pa30BaHMUsL.

<5> B cootBercTBUU ¢ yHKTOM 2 yacTtu 5 crtathil 47 @enepanpHoro 3akoHa ot 29.12.2012 N 273-
@3 "O6 obpazoBannu B Poccuiickoit @enepanuu” MOBBIIIEHUE KBATU(PUKAIUN TEIarOrHUYeCKuX
pabOTHUKOB OCYIIECTBIISIETCS. HE PEXKE OJHOTO pa3a B Tpu roja. IloBbllieHne KBanupuKanuu
Mearoruieckoro paboTHUKA 1eHTpa "Todka pocra” 3aCUMTHIBACTCS MPU HATMYUM JICHCTBYIONIETO
(c maTel MPOXOXKICHHS TPONLIO He Oojiee 3 JIeT) YAOCTOBEPEHUs O MOBBIIICHHH KBATH(OUKAIIUH 110
mporpamMmam, COOTBETCTBYIOIIMM HampaBieHHocTsM Llentpa "Touka pocra”, Wim MpoOXOoXIECHUU
oOyueHuss 1o TmporpamMmam (QenepaspHOro omeparopa. Takke YYUTHIBACTCS HaJIU4due Yy
MearorTHIeCKUX PaOOTHUKOB YJOCTOBEPEHUIN O MOBBIIICHHH KBAIU(UKALWU 10 Mporpammam M3
denepanbHOrO peecTpa 00pa30BaTENBHBIX MPOTPAMM JOMOIHUTEIBHOTO MPOQECCHOHAIBLHOTO
oOpa3oBaHUsl.

Ipunosicenue N 3

K Memoouueckum pekomernoayusm

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



OBPA3OBAHUS ECTECTBEHHO-HAYYHON U
TEXHOJOT'MYECKOUW HATIPABJIEHHOCTEH " TOUKA
POCTA" B TOAY BPAMKAX ®EJIEPAJIBHOI'O
IMPOEKTA "COBPEMEHHAS IITKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOH ®EJIEPAIINN)

N | HanmenoBanue HaumMeHoBaHue IOpunnueckuii anpec | YucneHHOCTH [MaloKOMIIJIEKTHAS
1/ T{MyHUAIUTATHLHOT0{001IIe00pa30BaTeILHOMIOOMC00pa30BATEIEHOMO0Y YA LITIX CS] (ma/uer,
o0Opa3oBaHUs | OpraHM3allvH, Ha Oa3e| opraHuzanuu (o KOJIMYECTBO
KOTOPOU IIaHUPYETCS ycTaBy) KJIaCCOB-
cozaanue [lenTpa KOMILIEKTOB)
"Touka pocra"

Tpunoscenue N 4

K Memoouueckum pekomenoayusm

THUITIOBOE MOJIOKEHUE O IEHTPE OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOM U TEXHOJOIT'MYECKOU
HATIPABJIEHHOCTEM "TOYKA POCTA" HA BA3E
<HAUMEHOBAHUE OBIIIEOBPA3OBATEJIBHON
OPTAHM3AIINN>

1. O01mue moJ10KeHu s

1.1. Ilentp oOpa3oBaHMsI €CTECTBEHHO-HAyYHOW M TEXHOJIOTMUECKOW HampaBieHHocTel "Touka
pocta” Ha Ga3e <HamMeHOBaHHE 00IIe00pa3oBaTe/bHON opraHu3anun> (manee - LleHTp) co3man ¢
LEIbI0 Pa3BUTHA Yy OOYYaIOUIMXCS €CTECTBEHHO-HAYYHOM, MaTeMaTHuecKod, MHGOPMAaIMOHHOMN
IpaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOIO W KPEAaTHMBHOTO MBIIUIEHUS, COBEPIIEHCTBOBAHUS
HaBBIKOB €CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOW HAMPABICHHOCTEM.

1.2. lleHTp He SBISIETCS FOPHIMYSCKUM JIMIIOM W JCUCTBYET JUIsl JOCTHXKCHUS YCTaBHBIX IIeien
<HAaMMCHOBaHHE 00Ic00pa30BaTeIbHON opraHu3anuu> (manee - YupexkJeHue), a Takke B IEIIX
BBIMIOJIHEHUsT 3aJad W JOCTH)KCHHS IIOKas3aTeled M Pe3yJbTaTOB HAIIMOHAJIBHOTO IIPOCKTa
"Oo6pazoBanue".

1.3. B cBoeii nesrenvHoctu lLleHTp pykoBoacTByercsi DenepallbHBIM 3aKOHOM Poccuiickoii



®denepanun ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickori denepanun’, ,
JpyTMMH HOPMAaTHUBHBIMHU JOKyMeHTaMHW MuHuctepcTBa mnpocselieHus: Poccuiickoit denepaiuu,
WHBIMM HOPMAaTUBHBIMU MpaBoBbIMU akTamu Poccuiickoit ®Denpepannu, mporpamMmMon pa3BUTHUSA
<HavMEHOBaHHE OO0IIe00pa30BaTEIHLHON OpraHU3aAMK>, IUIaHAaMU pPaOOThl, YTBEPKIACHHBIMU
yupeautesneM u HactosmuM [lomoxeHuem.

1.4. IleHTp B CBOCH JAEATEILHOCTH MMOTIUHSACTCS PYKOBOIUTEIIO YUpexaeHus (AUPEKTOPY).

2. lenu, 3axaum, pyHkuum aessteabHoctu Lentpa

2.1. OcHOBHOI 1enpl0 JAesTenbHOCTH LleHTpa SBISE€TCS COBEPIICHCTBOBAHWE YCIOBUW JUIS
MOBBIIICHHSI KavyecTBa 0OOpa30BaHMs, PACHIMPEHHS BO3MOXKHOCTEH OOYYarOIIUXCS B OCBOCHUU
y4eOHBIX TPEJIMETOB €CTECTBEHHO-HAYYHOHW M TEXHOJIOTMYECKOW HAIMpPaBIEHHOCTEH, Mporpamm
JIOTIOJTHUTENILHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOW W TEXHHUUYECKOHN HAIpPaBICHHOCTEH, a TakKe
JUISL IPAKTUYECKON OTpabOTKH y4eOHOTO MaTepuaia no yuyeOHbM npeameram " dusuka”, " Xumus",
"Buomorusg”.

2.2. 3anauamu L{eHTpa SBISIOTCS:

2.2.1. peamuzanusi OCHOBHBIX OOIIEOOpa30BATENBHBIX MPOrPaMM IO Y4YEOHBIM IpeaMeTam
€CTECTBEHHO-HAyYHOW M TEXHOJOTHYECKOI HAIpaBIEHHOCTEH, B TOM YHCIIE B paMKax BHEYPOUHOM
JEeSITETFHOCTU 00yYaroInXCs,

2.2.2. pa3paboTka M peanu3anus Pa3HOYPOBHEBBIX JIOTIOJIHHUTEIBHBIX 00IIe00pa30oBaTeIbHBIX
MpOTpaMM €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HAmNpaBJI€HHOCTEH, a TakX e MHBIX MpPOrpaMm, B
TOM YHCJI€ B KAHUKYJISIPHBINA TIEpUOI;

2.2.3. BoBNIeUeHHE O0YYAFOIIUXCS U MIEIarOTMIECKUX paOOTHUKOB B IPOCKTHYIO JIESATEIHHOCTD,

2.24. opranuzanysi BHEY4YeOHOW JEATEIHHOCTH B KAHUKYJSIPHBIM TEpUoja, pa3paboTka u
peanmzanusi COOTBETCTBYIOIIMX OOpPa30BaTENbHBIX NPOTpaMM, B TOM YHWCIE JJs Jarepe,
OpPraHMU30BaHHBIX 00PA30BATEILHBIMHA OPTaHU3AIUSIMH B KAHUKYJISIPHBIA TIEPUO/I;

2.2.5. moBblllicHUE MPOGECCHOHAILHOTO MacTepCTBa IMEJarormdyeckux padboTHuUkoB lleHTpa,
peaM3YIONINX OCHOBHBIE M JIOTIOJIHUTENBHBIE 0011€00pa30BaTeIbHbIC IPOTPAMMBI.

2.3. llenTp AJ1st AOCTHKEHUS 1ISJTU M BBITIOJTHEHHS 3a/1a4 BIIPaBE B3aUMOJICHCTBOBATH C!
- pa3nMYHBIMU 00Pa30BATEIHHBIMU OPraHU3AUSIMU B OPME CETEBOTO B3aMMOICHCTBHUSA;
- C UHBIMH 00pa30BaTEIbHBIMU OpTraHU3alUAMHM, Ha 0a3e KOTOPBIX CO37aHbl IEHTPHI " Touka pocra”;

- ¢ (QenepadpbHbIM  OMEPATOPOM, OCYIIESCTBISIOMUM (GYHKIUKM TO HHGOPMAIMOHHOMY,
METOANYECKOMY U OpPraHH3alMOHHO-TEXHHYECKOMY COTPOBOKICHUIO MEPOTIPHATHH 110 CO3JJaHUIO U
GyHKIMOHUpPOBaHMIO TIeHTpoB "Touka pocra”, B TOM 4dHCIE IO BOMPOCAM MOBBIIICHUS
KBATM(PHUKAIIUY TIeJJarOTMYeCKUX PaOOTHUKOB;

- 00yYarONIUMHUCS ¥ POTUTEISAMH (3aKOHHBIMHU MPEICTABUTEISIMHU) OOYUYAIOIIUXCsI, B TOM YHUCIE C
MIPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

3. lopsanok ynpapaenusi llenrpom " Touka pocra”

3.1. PykoBoauTenb YUpexJAeHUS W3AAaeT JIOKAJIbHBIH HOPMATUBHBIM aKT O Ha3HAYCHUH



pykoBoautens Llentpa (kyparopa, OTBETCTBEHHOTO 32 ()YHKIIMOHUPOBAHHE U PAa3BHUTHE), & TAKKE O
coznianuu Llentpa u yreepxkaenun [lonoxenue o aestensHocTu Lentpa.

3.2. PykoBoaurenem lLleHTpa MoOxeT OBITh Ha3HAUYEH COTPYAHUK VYUPESKIACHHUS €3 YHCIA
PYKOBOSIIINX U TIEIarOrMYeCKUX paOOTHUKOB.

3.3. PykoBoautens Llentpa o0s3aH:
3.3.1. ocymiecTBISITh ONEPaTUBHOE PYKOBOACTBO LIeHTpOM;

3.3.2. npeacCTaBJIATb MHTCPCChI L[eHTpa M0 AOBCPCHHOCTU B MYHUIIUIIAJIBHBIX, I'OCYAAapCTBCHHbBIX
OopraHax pE€ruoHa, opraHnu3atuax AJis pCajin3alnn Heﬂeﬁ H 3a1a4 L[eHTpa;

3.3.3. oTuuThIBaTHCA NIEepe PykoBoauTeeM YupexkaeHus o pe3yibrarax padoTsl LleHTpa;

3.34. BBHINONHAT, HWHBIE OOS3aHHOCTH, MPEAYCMOTPEHHBIE 3aKOHOJATENbCTBOM, YCTaBOM
YupexaeHusi, JOJKHOCTHON MHCTpYKLKUEH u HacTosimuM [losoxeHuem.

3.4. PyxoBoautens LleHTpa Brpase:

3.4.1. ocymiecTBIISATh PacCTaHOBKY KanpoB lleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIICCTBISETCS
MIPUKa30M PYKOBOJHUTENS Y UpEeKACHUS,

3.4.2. 110 COTIACOBAHUIO C PYKOBOAUTEIIEM Y UPEIKICHUS OPraHN30BbIBATh YUeOHO-BOCITUTATEIHHBIN
nporecc B LIeHTpe B COOTBETCTBUU € LEJIAMH U 3aa4aMu L[eHTpa U OCyIIECTBIATh KOHTPOJIb 32 €r0
pean3anuen;

3.4.3. OCYHICCTBJIThL IMOATOTOBKY 06yqa10m1/1xc51 K Y4YaCTUIO B KOHKYpCax, OJUMIIMaAax,
KOH(l)epeHI_II/IfIX " UHBIX MCPOIIPUATHUAX 10 HpO(l)I/IJ'IIO HaHpaBJ’IeHI/II\/’I ACATCIIBHOCTH L[eHTpa;

34.4. mo COrnacoBaHHIO C PYKOBOAMTENEM YUPESKIACHUS OCYIIECTBISATh OPraHU3alHI0 H
MIPOBEICHUE MEPOTIPUATUI TI0 MPOQHITIO HAMpaBIeHUH AesiTeNbHOCTH LleHTpa;

3.4.5. ocymiecTBIATh MHBIC MPaBa, OTHOCSINKECS K AesTenbHOCTH LleHTpa u He mpoTHBOpedarniue
HedsiM W BHUJAM JICATENBHOCTH O00pa3oBaTEeNbHOW OpPraHM3alld, a TaKKe 3aKOHOJATEIbCTBY
Poccuiickoit @enepannu.

Ipunoscenue N 5

K Memoouueckum pekomenoayusm

PEKOMEHJIAIIMHU 11O UCITIOJIB30BAHUIO
CTAHJAPTHOI'O KOMILJIEKTA OBOPYJIOBAHUS
IIEHTPA "TOUYKA POCTA" IIPU PEAJIN3AIINUN
IMPOT'PAMM ECTECTBEHHO-HAYUYHOM U
TEXHOJIOTHYECKOUW HAITPABJIEHHOCTEHA

[lepeyeHr cTaHAapTHOrO KOMILUIEKTa 00OpydoBaHusi ais ocHameHus LlentpoB "Touka pocra”
c(OpPMUPOBAH C YUETOM Psijia IPUHIIUIIOB, B TOM YHCIIE!

[TpuHIMI TPeeMCTBEHHOCTH cucTeM obopynoBanus. OOopyqoBaHUE TS MIPOBEACHUS YYCHUIECKUX
MPAKTUYECKUX pabOT sABISAETCA OOMIMM JUIsi YPOBHEH OCHOBHOTO OOIIEr0 U CPETHEro OOIIero



oOpazoBaHus. B cucreme HarysigHBIX CPEeNCTB OOy4YEHHs M JIEMOHCTPAIIMOHHOTO OOOPYIOBAHHS
MMEIOTCS 0a30BbIE DJIEMEHTHI, OOIIUE NJIi OCHOBHOTO OOIIET0 M CPEAHEro 00Iero oOpa3oBaHMS.
Hudposas maboparopust u 0060pyqoBaHME OOIIETO HA3HAYEHHUS TO3BOJIIOT O0ECTIeYnBaTh
NEATeNIbHOCTh O0ydaromuxcs Kak B OCHOBHOM, Tak M B CTapliel IIKOJE, a B COBOKYIMHOCTH C
uudpoBeiMH JTabopaTopusiMu 10 (pu3uke, OUOTOTHM W XUMHUHU - TMPAKTHUYECKYIO IESITEIBHOCTh B
paMKax M3y4eHHUs] €CTECTBEHHO-HAayuHBIX npeameToB B 10 - 11 kiraccax Ha yriryOJEHHOM YPOBHE.

[lpuHIMIT couyeTaHMs KIACCUYECKUX M COBPEMEHHBIX CPEICTB U3MEPEHUH U CcrocoOoB
HKCIEPUMEHTAIILHOTO HWCCIIEOBaHUS SBJICHHUA. B coctaB 00OpynoBaHHsI BXOISAT KIACCHUECKUE
cpeicTBa W3MepeHHs (HAmpUMep: JIMHAMOMETPBI, CTPEIIOYHBIC aMIIEPMETP M BOJBTMETP) |
udpoBeie puOOpPs! (HampumMep: HQPOBBIC BeChl, ceKyHIOoMep) u aaTduku. COOI0ACHUE ITOTO
MPUHIUIIA UMeeT 0c000€ 3HAUCHUE AJIs1 YPOBHS OCHOBHOTO 00IIIEro 00pa3oBaHMsl, TOCKOJBKY 3/1€Ch
MPOUCXOAUT 3HAKOMCTBO CO CHOco0aMu u3MepeHus: (U3NYECKHX BEIHYUH, (HOpMHUPYETCs
MOHMMAaHUE TPUHIUIIOB JICHCTBHS aHAJOTOBBIX M3MEPHUTEIBHBIX NPUOOPOB M 0OecrednBaeTCs
nepexo K UCIOJIb30BAHUI0 HMHCTPYMEHTOB IIU(PPOBOH J1ab0paToOpHH.

[TpuHIMT pUOpUTETA YYCHHUYECKOTO SKCIEPUMEHTA JUISl peaTH3alud CUCTEMHO-/IEATEIIbHOCTHOTO
noaxona. Peanu3zanus CHUCTEMHO-IESTENIBHOCTHOTO IOAX0Ja B OOYYEHHWU €CTECTBEHHO-HAYYHBIM
npeaMeTam 0azupyercss B TEPBYIO O4Yepelb Ha BOBJICUCHUHM OOYYArOMIMXCS B MPAKTHUYECKYIO
JEeSITETFHOCTD TI0 MTPOBEJCHUIO HAOMI0IeHUH 1 onbITOB. [103TOMY 3HaUNTENbHAS YacTh HAOIIOACHUN
U ONBITOB, KOTOPbIE B TPAJAMIMOHHON METOJIUKE TMpeajarajinuch Kak JEMOHCTPAIOHHbIE,
MIEPEHECEHBI B pa3psij yueHH4eCcKHX paboT. CieyeT OTMETUTD, UTO B HACTOSIIEE BPeMs U3ydeHUE
(¢U3MKK, XUMUKW W OWOJIOTMM B OCHOBHOW IIKOJE M Ha 0a30BOM YypOBHE CTapIIeil IIKOJIbI
OpPUEHTHUPYETCS] Ha OCBOCHHME €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, KOTOPOE HJET uepe3 pa3BUTHE
CIIOCOOHOCTEH yJalMXCcs aHAIM3UPOBATh PA3HOOOPA3HYIO €CTECTBEHHO-HAYYHYIO WH(MOPMAIMIO U
WCIOJIb30BaTh MOJYYEHHbIC 3HAHUS Ul OOBSICHEHUS SIBJICHUM M MPOIECCOB OKPYXKAIOIIET0 MHpA,
MIOHUMAaTh OCOOEHHOCTH MCMOJIb30BAHUS METOJOB €CTECTBO3HAHHUS I IOJYyYeHHs Hay4dHBIX
JAHHBIX; TPOSIBJIATh CAMOCTOSITENIbHOCTD CY)KJIEHUI M MOHHUMATh POJb HAYKH M TEXHOJOTHYECKHUX
WHHOBAllM{ B Pa3BUTHUU OOIIECTBA, OCO3HABAaTh BaKHOCTb HAYYHBIX MCCJIEIOBAaHMA M MX CBS3b C
HaIllUM MaTepuajbHbIM OKPY)KEHHEM U COCTOSHHEM OKpykawoueh cpeasl. OpueHranus Ha
€CTECTBEHHO-HAyYHYI0 TPAaMOTHOCTb MpEAINOoIaraeT akleHT Ha METOJOJIOTHI0 HAyKH U HAIPIMYIO
CBSI3aHO Kak C OOIIMM YHCJIOM YYEHMUYECKUX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK H
HaIpaBJICHHOCTBIO HX Ha (OPMHUPOBAHHE CAMOCTOSITENILHOCTH JEHUCTBUI MpH NPOBEJACHUU
HaOJII0ICHHI, U3MEPEHUN U UCCIICIOBAaHUH.

Hcnonp3oBaHWe CpeNCTB HAMIIHOCTA H y4eOHOro oOOpynoBaHHMsi B y4eOHOM mpoiiecce
HANpPaBJICHO Ha BBIMOJHEHUS cleAyromux (yHKIui: obecrneynBaloT 0ojee MOJHYH U TOYHYIO
uHpopMaIuio 00 M3ydaeMOM SIBICHHH WM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT IMOBBIIICHHIO
KayecTBa OOydYeHHS; TIOMOTAlOT B MAaKCHUMallbHOW MeEpe pa3BUTh IO3HABATEIbHBIC HHTEPECHI
YUYalIUXCsl; MOBBIMIAIOT YPOBEHb HATJSIIHOCTH W AOCTYIMHOCTH OOYUYEHUS, YBEIWYHMBAIOT 00BEM
CaMOCTOSATEIBHON pabOThI YHalINXCsl HA YPOKE U BHEYPOUHOU JEATEILHOCTH; CO3/IAt0T YCIOBHS JIJIs
OpraHu3alyy MPaKTUKO-OPUEHTUPOBAHHON MPOEKTHON M MCCIIEI0OBATENHLCKON ESITEILHOCTH; JAl0T
BO3MOKHOCTb JIOCTYIIHEE M TIIyO’Ke pacKpbITh COAEpKaHHE y4eOHOro Marepuala, CIoCOOCTBYIOT
(OPMUPOBAHUIO Y YUYAIIMXCS MOJI0KHUTEIbHBIX MOTHBOB 00Y4EHUSI.

Baxwneitmeit uyacteto ocHamenus lLlentpa "Touka pocta” sBisercs uudposas madoparopwus,
NepeyYeHb JATYMKOB KOTOPOH MO3BOJISET MCIIOJIB30BaTh ATY Ja00OpaTOPHUIO MPH M3yYeHUH (PU3UKH,
XUMHU U Ouonioruu. BBeseHre B MIKOJIBHBIN SKCTIEPUMEHT UPPOBBIX JATYUKOB ISl PETUCTPALIUN
Pa3IMYHbIX BEJIUYUH W BO3MOXKHOCTH HCIIOJIB30BaTh KOMIbIOTEp (cMapTGOH WM IUIAHIIET) UIs
pacyeToB M OGOpPMIIEHHS pPE3yabTaTOB OIBITOB, MO3BOJSET IMEPEHTH Ha HOBBIM KadeCTBEHHBIN
YPOBEHb TMPOBEACHUS HW3MEPEHH, YIPOCTUB MPOIECC W3MEPEHHH ¥ TOBBICUB HX TOYHOCTb.



[losiBnienne 1MGPOBBIX TEXHOJOTMM B J1aOOpaTOpHBIX paboTax MOBBIIIAET MX AKTYalIbHOCTh U
IIPUBJIEKATEIBHOCTh B CO3HAHMM COBPEMEHHOI'O IIKOJIBHUKA, YCHUIMBAET HAIJIIAHOCTH KaK B XOJE
OTBITOB, TaK M IpU OOpabOTKE pe3yslbTaTOB C HCIOJIb30BAaHUEM IPOTPaAaMMHBIX CpeicTB. Jlis
HKCHEPUMEHTOB IO OWOJIOTUM U XUMHUH 3TO SBJIAETCS 3HAYUMBIM I1E€PEXOJOM OT KadeCTBEHHBIX
HAOJIIOJICHUH U OIBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTaM.

Hcnonp3oBanue I.IH(l)pOBOfI J'Ia60paT0pI/II/I CYHICCTBCHHO HU3MCHACT NOAXOAbl K HPOBCACHUIO U
JACMOHCTPALIMOHHBIX, U YYCHUYECCKUX ONBITOB!

Hcnonp3oBanue L[I/I(i)pOBBIX JAaTYUKOB B Ka4YCCTBC H3MCPUTCIBbHBIX HWHCTPYMCHTOB U3MCHSICT
noaAxXoAbl K IMMPOBCACHUTIO ITPAMBIX I/IBMepeHI/II\/’I q)HSI/IqGCKI/IX BCJINYHH.

TpaaMIIMOHHO B KadeCTBE CPEACTB H3MEPEHHsS HCIOJIb30BAIMCH MPOCTEHIIHE HHCTPYMEHTHI
(ppIyaxkHBIC BECHl M PAa3HOBECHI, MCH3YpKa, TMHAMOMETpP, TEPMOMETP) U CTPEJIOYHbIE MPUOOPHI
(ammepmeTp U BOJIBTMETD).

Hcnonp3oBanrne nuppoBBIX JATYMKOB MO3BOJISIET HA COBEPIICHHO JAPYroM KauyeCTBEHHOM YPOBHE
MPOU3BOANTE HM3MEpPEHUSI BPEMEHM, pPACCTOSHUS, HMETh BO3MOXHOCTh PETUCTPUPOBATH U
HaOJIFOIaTh U3MEHEHHE BO BPEMEHH TaKUX BEJIMYMH KaK TEMIIEPAaTypa, IEKTPUIECKOe HAMIPSHKEHHUE,
CHJIa TOKA U T.1.

OTH BO3MOXHOCTH IO3BOJISIIOT, HApPUMEpP, HAa YPOKaX (U3UKU C BBICOKOM TOYHOCTBIO HM3MEPHUTH
MIHOBEHHYIO CKOpPOCTb TeJa, ABMXKYILErocs HEpaBHOMEPHO, HAOJ0JaTh B JIMHAMHKE IPOLECC
AJEKTPOMAarHUTHOM MHAYKIMH, BOZHUKHOBEHHE W M3MEHEHUE MHIYKLIMOHHOTO TOKa, MCCIEI0BATh
M3MEHEHHUE TEMIIEPATyphbl C TEUEHUEM BPEMEHHU B MPOIIECCE YCTAHOBJICHHSI TEINIOBOTO PABHOBECHS U
T.J.

Ha ypokax Owuosioruu NOSBISETCS BO3MOXHOCTh IOJYYUTh KOJIMYECTBEHHbIE [aHHbIE IIpU
MIPOBEJICHUU OIIBITOB, HAIIPUMEP: MPH OIpeeaeHUH (HaKTOPOB, BIMAIOIIUX HA CKOPOCTH Mpoliecca
doTocuHTE3a, MPU U3YYEHUU [bIXaHMA KOpPHEH U JIMCTbEB, IPH HCCIEIOBAHUU YCIOBHA
MpOpacTaHus CEMSH U T.[I.

Ha ypokax XuMuHM Ha KOJMYECTBEHHBIH YPOBEHBb MEPEXOIAT MPAKTUUYECKHE PAOOTHI MO M3yUEHUIO
mporecca EKTPONIN3a, UCCIST0BAHNE IK30TEPMUUECKHUX U YHAOTEPMUUYECKHX PEAKIHil, TEIJIOBOTO
a¢ddexra ropenus TormmmBa W T.4. C HMCHOJIB30BAHMEM TPAJUIMOHHBIX 'aHAJOTOBBIX' CPEJICTB
MoJ00HBIE HM3MEPEHHUS BBIMIOJHUTH HEBO3MOXKHO. OjHaKo, TpH Tepexone Ha IMUPPOBYIO
7a00paTopui0 B TEMaTHYECKOM IUIAHUPOBAHWU HEOOXOAMMO TMPEIyCMOTPETh JOMOIHUTEIBHOE
BpeMs il 00ydeHus paboTe ¢ JaTYMKaMH, BKJIIOYas COOPKY DKCIEPUMEHTATBHOW YCTAHOBKH C
JDaTYMKAaMH, CHATHE TIOKAa3aHUH ¢ SKpaHa KOMIIBIOTEPa, ONpeIeNICHHE TTOTPEITHOCTEeH N3MEePEHHIA.

st paGoThl ¢ MUPPOBBIMH JAaTYUKAMU HCIIOJB3YETCsl CIENUAIbHOE MPOTrPaMMHOE OOecIiedeHue,
YCTaHOBJICHHOE Ha KOMMbIOTEp. s KOMMyHHMKanuu HU(POBBIX JATYMKOB, 3aMCH U XPAHEHUS
nH(pOpMaIUH, MOTYYSHHOU ¢ UX MOMOIIBI0, IudpoBas 1a00paTOpHsi UCTIOIB3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM MPOTPaMMHBIM 00€CTIeYEHUEM.

Hcnonp3oBanue KOMMBIOTEPHOM (HOPMBI PETUCTPAIMM TOJYYCHHBIX 3HAYCHUH W TIOCTPOCHHS
rpa@ukoB HW3MEHSET TOIXOJAbl K OQOPMIICHHIO JIA0OPATOPHBIX M TPAKTHYECKUX paboT
00y4aIOIIUMHCS.

JlaHHbIe, TIOTyYeHHbBIE IPU TOMOIIY HUPPOBBIX JATYUKOB, BHOCATCS B AJIEKTPOHHBIE TaOJUIIBI, YTO
MO3BOJIIET CTPOUTH TpaMKM 3aBHCUMOCTEH HCCIEeIyeMbIX BEJIMYMH Ha JKpaHe KoMmbloTepa. Ha
OCHOBaHUM 3TUX I'paUKOB JIeNaTh BBIBOJABI O XapaKTepe 3aBUCHMOCTU BEIHYHH OT BPEMEHH WIIH
Opyrux —mapameTpoB. Ha  yrimyOnmeHHOM — ypoBHE — 1eniecooOpa3HO  00y4aTh  MPOBOJMTH



anmnpoOKCUMAIIMIO BHIOPAHHBIX TOUEK UTOTOBOU IpauuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOYKHOCTH MO3BOJISIIOT aBTOMAaTU3MPOBAaTh PYTHUHHBIE MNPOLEAYPHl 3aMOJHEHUS
TaONUI, BBINIOJHEHHE OJHOTHITHBIX pPacyeToB, MocTpoeHus rpaduxos. Lludposas doroxamepa
no3BoJisieT choTtorpadupoBaTh COOpPAHHYIO OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U MPHUKPEIUTH
dororpaduio B INEKTPOHHBIN OTUET. TakuM 00pa3oM, OCYIIECTBISIETCS MEPEXO0] K O(OPMIICHHIO
AJIEKTPOHHOTO OTYETa O MPOACTAHHOM IKCIIEPUMEHTE, TPOSKTHON WIIM UCCIIEIOBATEIHCKON padoTe.

Bo3M0XHOCTH MCTIOIB30BaAHUS BI/II[GOHaGJ'IIOI[GHI/ISI 3a IpOUCCCOM BBITIOJTHCHUS IMTPAKTHICCKUX pa60T
O6y‘~IaIOH_II/IMI/IC$I U3MCHACT IMOAXO0AbI K OLICHHNBAHHUIO pa60T.

DNEKTPOHHBIH OTYET O TPOJCIAHHOW TPAKTUYECKOM paboTe MOMKET COMPOBOXKIATHCA
MPUKPEIUICHHON QoTorpadueit, KoTopas TO3BOJSET OIEHUWBATh MPABUIBHOCTh COOpaHHOM
SKCHEPUMEHTAIIbHOM  yCTAaHOBKHM, Oojiee TIIOJIHO OMNpeAeNsaTh MOJHOTY M  IPaBUIbHOCTh
MIPOJEIaHHOTO UCCIIEJIOBAHUS, aHaJIM3UPOBATh JIOCTOBEPHOCTh IPEJICTABIEHHBIX
SKCHEPUMEHTAIbHBIX JaHHBIX. [IpM  OJHOBpPEMEHHOM BBINOJIHEHWU PA3HBIMH  TPYIMIaMU
oOy4Jarommuxcs pa3HbIX HCCIEIOBATEIbCKUX padoT I1eeco00pa3HO HCMOIb30BaTh BHJIE03aINChH
Bcero xoja pabor. B 3TOM ciydae OLEHUBATHCS MOTYT HE TOJIBKO IPEJIMETHBIE pe3yJbTaThl,
CBSI3aHHBIE C IIPOBEJICHUEM KOHKPETHOTO SKCIIEPUMEHTA, HO U KOMMYHUKAaTUBHBIE U PETYJISITUBHbIE
NEUCTBUS: TUIAaHHUpPOBaHWE pPa0OOTHI, OTCISKHBAHUE XOAa pPabOThI, KOPPEKIUS TUIaHa pPaboThI,
KOMMYHHKAIIUSI B COBMECTHOM JEATEIBHOCTH, HamM4Ke (MM OTCYTCTBHE) KOH(MIMKTOB M CHOCOOBI
UX peleHus.

Hcnonp3oBanue 1uppoBbIX 1a00paTOPHUil CYIIECTBEHHO PACHIMPSET CIEKTP BO3MOXKHBIX OIBITOB U
UCCIIEJIOBAHNN, 0COOEHHO 3TO KacaeTcs U3y4eHUs: OMOJIOrMU U XUMUHU.

PaCH_II/IpCHI/Ie CIICKTpa BO3MOXKHOCTEH MOXKHO MNPpOWJINIIOCTPUPOBATh Ha HOPUMEPE HU3YUCHUA
BHCKTpOMaFHHTHOﬁ HHAYKIIUU B KYpCE (bHBI/IKI/I. HpI/I HUCIOJIB30BAHHUU CTPCIIOYHOIO aMIICpMETpa
TpaaAULIUOHHO HaGHIO,I[aIOT JIMIITb (baKT BO3HUKHOBCHUA HWHAYKHHOHHOT'O TOKa B IIPOBOAHUKEC H
HU3MCHCHHUC €TI0 HAIIPABJICHUA IIPU U3MCHCHUH CKOPOCTU BHCCCHUS MArHWUTa WKW C€ro IOJEIPHOCTH.
Hcnonp3oBanue LII/I(l)pOBOl"O JAaTdrhKa MO3BOJIACT TOJYYUTh OCHUILIOTpAMMY SI[C WHAYKIIWH,
B03HI/IKaIOH_I€I\/'I B KaTyHIKE, IMPU IIPOJICTC YCPE3 HEC MAIHUTA. OTO TO3BOJISIET CpaBHHBATb 3HAYCHUSA
MaKCHUMaJIbHBIX SI[C IIpU MpPOJICTEC YCPEC3 KAaTYHIKy MarHuTa € pa3HbIMU CKOPOCTAMHU U C pa3H0171
MNOJIPHOCTBIO, AHaJIM3UPOBATDH BUJ HOHy‘ICHHOﬁ 3aBHUCHUMOCTH, KOHCTPYHUPOBATH
OKCIICPUMCHTAJIBHBIC 3a/1a4U 110 U3YYCHUIO BHCKTpOMaFHHTHOﬁ HWHAYKIHU.

Hudposas naboparopus NO3BOJISET OPraHU30BATh IMPOCKTHYI0 M Y4eOHO-HCCIIEOBATEIBCKYIO
JeSITETFHOCTD IIKOJHHUKOB KaK B PaMKaxX YpOKOB, TaK U BO BHEYPOUYHOU JesTenbHOCTH. Hamuune
pa3HOOOpa3HbIX IHU(PPOBBIX MATYUKOB JAaeT BO3MOXHOCTh IPOBOJHUTH CaMmble pPa3HOOOpa3HbIE
WCCIICJIOBAaHNUs, OMUPAsCh Ha HMHTEpechl oOydaromuxcs. B kadecTBe mpumMepa MOXKHO MPUBECTH
WCCIICJIOBAHUSI  HKOJIOTUYECKOW HANPABICHHOCTH IO BBIABICHUIO (DAaKTOPOB  3arpsi3HEHUS
OKPY’KaIOIIEH CpeJibl, U3YYCHHIO IKOJIOTUIECKOTO COCTOSIHUS MIOMEIIEHUI IIKOJIBI, TIOYBHI, BO3IyXa
B HACEJICHHOM IyHKTE U T.A. MccnenoBaTenbckue paboThl C UCTIOIB30BAaHUEM IH(PPOBBIX JATYUKOB
nenecoodpasno mpemnarath ydammmces 10 - 11 kiaccoB B pamkax oO0s3aTelNbHON Ui HHX
MIPOEKTHOM JIESTEIILHOCTU. BEIMOIHEHNE TaKWX MPOEKTOB SIBIISIETCS OCHOBAaHHMEM JUISl OLEHKU HE
TOJILKO YPOBHSI C(POPMHUPOBAHHOCTH MPEIMETHBIX PEe3yIbTaTOB, HO HTOTOBOI OIEHKH JAOCTHKECHUS
METarnpeIMETHbIX PE3yJbTaTOB OOYYCHUs: KOMMYHHUKATHBHBIX (KOTOpBIC OIICHHBAIOTCS Kak B
npoliecce MPOBEACHHsS pPabOThl, TaK M B MPOIECCE 3allUThl MPOCKTa WM HCCIICIOBAHHS) U
PEryJIATHBHBIX (KOTOPBIC OLIEHUBAIOTCS B MIPOIIECCE BBHITIOJIHEHHUS IPOCKTA).

OCHaH_ICHI/IC JJIsT U3YUYCHUS (1)I/I3I/IKI/I npeacTaBjJICHO B BUAC O60py,Z[OBaHI/I$I AT JCMOHCTPAIMOHHBIX
OIIBITOB M 060py1:[0BaHI/I$[ JJIA J'IaGOpaTOpHBIX pa60T " YYCHHUYCCKUX OIIBITOB, BKIIFOYAA O6IJ_IYIO JIIA



€CTECTBEHHO-HAYYHOTO IHMKJIAa IU(POBYIO JIabopaTopuio, a Takke IUGPOBYIO J1aOOpATOPUIO IO
¢busuke (Kak JOMOJHUTEIIBHBIN 3JIEMEHT IS yIITyOJIeHHOTO U3yUCHUS (DU3UKH).

I[CMOHCTpaL[I/IOHHOC O60py,I[OBaHI/I€ 00ecIieurBaeT BO3MOKHOCTE Ha6J'IIOI[€HI/I$I OOJILIIMHCTBA
HU3Yy4aCMbIX ﬂBHeHHﬁ, npouccCoB M 3aKOHOB. OTO BO3MOKHO npu OINTUMAJIBHOM COYCTAaHUU
AHAJIOI'OBbIX H I_IPIq)pOBBIX CpeacTB HaGJIIOI[eHI/IfI, aHaJIu3a I/ISMepI/ITeJIBHOﬁ I/IH(bOpMaI_II/II/I. TaK,
HaIlpuMmep, U Kypcea (1)I/ISI/IKI/I OCHOBHOM IIKOJIbI €CTh BO3MOXKHOCTh ACMOHCTpalMU KIACCHYCCKHUX
JEMOHCTPAallMOHHBIX 3KCIICPUMCHTOB:. IIaJCHHUC TECI B Tp}I6K€ HBIOTOHa, JACMOHCTpanusAa HeﬁCTBHﬂ
aTMOC(l)epHOFO JaBJICHUA, 3aKOHa HaCKaJ'ISI, H3MEHEHHsT o0beMa Teia IIpn HarpCBaHUH
(OXJ'IEDKI[GHI/II/I), IMPUTSOKCHUS MOJICKYJI W T.A. Ha6op MO0 JJICKTPOCTATUKE OaCT BO3MOXHOCTb
ACMOHCTpAalMU  3JICKTpU3allMKM TCJI, 3adKOHA COXpaHCHUA 3apsa, JIMHUU HaMpsoKCHHOCTHU
QJICKTPHUYCCKOIO IIOJII WM T.A. W  MOXCT HMCIIOJIb30BATbCA KaK 8 kiacce npu H3YyUYCHUHU
QJICKTPOMArHuTHBIX SIBJIGHI/Iﬁ, Tak 1 B 10 kacce IIPU NU3YUYCHHUU IJICKTPOCTATHUKH.

[Ipy mnpoBeneHWM AEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COONIONATBCS TpPeOOBaHUS K HX
HAIJISTHOCTH (SICHAsI ¥ TIOHSITHAS TOCTAHOBKA OIBITA), BUIMMOCTH JUUIS BCEX ydamuxcs kiacca (pu
HAIMYUHM MEJIKHX JeTallell UCHOJB3YeTCs HMX YBEIMYECHHOE H300paKCHHE IPU MOMOIIHU BeO-
KaMephbl), IMOIMOHATBHOCTH M, IO BO3MOXXHOCTH, 3aHUMATEIbHOCTU (JIEMOHCTPAIIMOHHBIA OIBIT
JIOJDKCH BBI3BIBATh HMHTEPEC YYAIUXCs, CO3/1aBaTh MOTHBAIMI0O K M3YYCHUIO MPeIMeTa) |
yOeaurenbHOCTH (IOKa3bIBaTh TOT 3 ek, Ha JEMOHCTPAIMIO KOTOPOTO OH OBLI HATIPABJICH).

Opnako peanu3anusi AESTEIBHOCTHOIO TOIXO0Ja B OOydeHHWH (HU3UKE TEPEeHOCUT AaKIEeHT ¢
JIEMOHCTPAIMOHHOTO JKCIIEPHMEHTa Ha y4deHW4yeckuid. Hampumep, mo MexaHUKe HCCIeIOBaHUE
KWHEMAaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JHHAMHKH, KOJIEOATEIbHBIX ABIKCHUN MEPEHECEHO B
YUECHHYECKHI OKCIEPUMEHT C COOTBETCTBYIOUIMM HabopoM oOopynoBanus. llpu wu3ydeHun
AIIEKTPOAMHAMUKH JITaOOpaTOpHOE OOOpY/AOBaHHME IIO3BOJISIET KCCIENOBATH HE TOJBKO 3aKOHEI
MOCTOSIHHOTO TOKAa, HO C HCIOJIb30BAaHUEM KOMIIBIOTEPHOTO ocIuiorpada Mo3BOJSET
MpOoHAOII0aTh M MCCIEAOBATh AJIEKTPUYECKHE T MMEPEMEHHOT0 TOKa, OJOK JHOJOB IMO3BOJISET
WCCIIEJIOBATh BOJIBTAMIICPHBIE XapPaKTEPUCTUKU 1uoja. lIpu M3ydeHHH ONTHKH J1abopaTOpHOE
000Opy/ZOBaHHE MO3BOJSICT HM3YYHUTh 3aKOHBI T'€OMETPHYCCKON ONTHKHU (MPEIOMJICHHUE CBETa B
HNOJYIMIMHIPE W TOJYYeHHUE H300pakeHHsl B JIMH3aX) M MPOHAONIONATh OCHOBHBIC SIBJIICHUS
BOJIHOBOW ONTUKK (MHTepEepeHInss | MOJSApU3alMs), HCCIeI0BaTh IU(PAKIUI0 CBeTa
(mudpaknroHHas perneTka).

B coorBercTBUM C NpeAMETHBIMU  pE3yJibTaTaMH O6y‘~I€HI/I$[ (1)I/IBI/IKC OGOPYI[OBaHI/IC JJIA
YUCHHUYCCKHUX OIIbITOB 00ecIIeunBacT MMPOBCACHUC CIICAYIOINUX TUIIOB pa60T, CIpYIIIMPOBAHHBIX I1O
BuaaM ACATCIbHOCTH, HC3aBUCHUMO OT UX TEeMaTU4YEeCKOU MIIPUHAAJICKHOCTH:

1. TlpoBesieHHE MPSIMBIX U3MEPEHUIT HU3MUECKUX BETHUMH (M3MEPEHHE MacChl, 00beMa KHKOCTH,
TeMITepaTypbl JKHIKOCTH, CHJIbI, CHJIBI TOKA, HAMPSDKEHHs) C HCIOJIb30BAaHMEM aHAJOTOBBIX MU
M(POBBIX TPHOOPOB.

2. IlpoBepka 3aaHHBIX MPEIIOIOKEHUH (IpsSMbIe U3MepeHHss GU3MYCCKUX BEIUYMH M CPAaBHEHUE
3aJ]aHHBIX COOTHOIICHUI MexIy HuMH). Hampumep: mpoBepka yCIOBUl IUTaBaHUS TeJ, YCIOBUH
paBHOBeCHsI pbluara ¥ OJIOKOB, 3aKOHOMEPHOCTEH MOCIEJI0BATEIILHOTO U  MapauIeIbHOrO
COEJIMHEHUS ITPOBOIHUKOB U T.J.

3. Pacyer mo MmoJyYeHHBIM pPe3yJbTaTaM MPSMbBIX M3MEPEHHH 3aBUCHMOTO OT HHX mapamerpa (B
OCHOBHOI 111K0JIe) U KocBeHHble m3mepenus (B 10 - 11 kmaccax). Hampumep: yckopeHue Tena mpu
PaBHOYCKOPEHHOM  [IBMDKCHHH, YCKOPEHHE CBOOOJHOTO MAJCHUS, HKECTKOCTh MPYKUHBI,
K03 GHUIUCHT TPEHHSI CKOJIBKCHUS, MEXaHUUECKast paboTa ¥ MOIIHOCTbD U T.]I.



4. HabmrozeHue sIBJIEHWI W MOCTaHOBKAa OMBITOB (Ha Ka4yeCTBEHHOM YPOBHE) MO OOHAPYKEHHIO
(dakTopoB, BIMSIONIMX Ha TNPOTEKAHHME JaHHBIX sBIeHW. Hampumep: mnpsMonuHEitHOE
pacnpocTpaHeHUe CBETa, TUCIEPCUs CBETa; U3yUyeHHE CBOMCTB M300pakeHUs B IJIOCKOM 3epKajie U
T.II.

5. I/ICCJ'IG,I[OBaHI/Ie 3aBUCHUMOCTH 0I[HOI71 (bHSHqGCKOfI BCJINYHHBI OT I[perﬁ C MpecACTaBJICHUCM
pe3yJIbTaTOB B BHUJC Fpa(bI/IKa n pacdyCTa HMCKOMOIo IiapameTpa. HaHpHMep: 3aBUCUMOCTH IIYTHU
PAaBHOMCPHO ABMIXKYIICTOCS T€JIa OT BPEMCHHU ABHMKCHMS TECJIA, CHUIIBI TPCHHUSA CKOJBXCHHUSA OT CHIIBL
HOPMAJIBHOTO JaBJICHUS, KAa4CCTBa O6pa6OTKI/I HOBCpXHOCTGI\/’I TCJI U HC3aBUCHUMOCTHU CUJIbI TPCHUA OT
IJIOIIAA COIIPUKOCHOBCHHUSA TECJI, CHUJIbI YIPYTOCTH OT YAJMHCHUSA IPY>KHUHBI, BBITaHKHBaIOIHGﬁ
CHIIBI OT oO0BEMa norpymeHHoﬁ qaCTu TCJIa M OT INNIOTHOCTHU XHMAKOCTH, €€ HC3aBHUCHMOCTH OT
IIJIOTHOCTH TCJ1a, OT FJ'IY6I/IHBI, Ha KOTOPYIO HOIPY?KEHO TCJIO U T.A.

JlaGopaTopHoe 000pyaOBaHHE O0ECHEUYNBAET CAMOCTOSITEIBHBIA YUYEHHYECKHA OSKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3inuHbie (HOpMbL: (POHTAIBHBIN YKCIEPUMEHT ((POHTABHBIC OMBITHL U
nabopaTtopHbie PabOThI), pabOThl MPAKTHKyMa, Y4eOHO-HCCIICAOBATEIbCKHE PAOOThI M MPOCKTHI
HKCHEPUMEHTAIILHOTO Xapaktepa. [Ipu 3TOM HOpPMAaTHBHO-O0SI3aTENILHBIM BHE 3aBUCUMOCTH OT
ypoBHs u3ydeHus ¢Gu3uku (0a30BbIA WM YrUIyOJIEHHBIH) W 0Opa30BATEILHOW MPOrPaAMMBbI
(ocHOBHAsT WM CpelHSAS IIKOJA) sIBISETCS (DPOHTAIBHBIA IKCHEPUMEHT. VIMEHHO MOCpEICTBOM
(POHTAILHOTO JKCIIEPHUMEHTA JOCTHTAIOTCS TPEAMETHBIE pPe3yJbTaThl AIKCHEPUMEHTAIBLHOTO
XapakTepa, a yJalluMHUCS OCBAMBAIOTCS CIIOCOOBI NEHCTBHIA, COOTBETCTBYIOIINE yKa3aHHBIM BHIIIE
AT TUnaM padot. JIabopaTopHbIi MPaKTUKYM IIeJIeco00pa3eH TOJIBKO MPH yriayOJIeHHOM YpPOBHE
U3y4YCHHS TIpeaMeTa.

OnTuManbHBIM JIJIS1 JOCTHMIKEHHS ILeJield TNpOBeNEHUs (PPOHTAIBHOIO HKCIEPUMEHTA SIBISIETCS
IpeJIcTaBlIeHue JabopaToOpHOro 00OpPYIOBaHMS M MAaTepUaAIOB B BHUJE TEMATHUUYECKUX KOMILIEKTOB
M0 MEXaHWKE, MOJIEKYJISPHOU (hM3HKE, HIEKTPUUECTBY M ONTHKE. VCroib30BaHHE TEMaTHUECKUX
KOMIUIEKTOB CIIOCOOCTBYET (DOPMHPOBAHHIO TAKOTO BAXHEHIIIETO YMEHHsI, KaK MOJ00p yJalluMHUCs
0o0OpyIOBaHHS B COOTBETCTBHH C IENBIO HCCICNOBAHHA W3 U30BITOYHON HOMEHKIATYPHI
MPEJI0KEHHOTO KOMILJIEKTA; TMTO3BOJISIET MPOBOAUTH IKCIIEPUMEHTATIBLHYI0 paboTy Ha JH000M JTare
yYpOKa; yMEHBbIIAeT TPYJOBBIE 3aTpaThl Y4YUTENS MPU MOJArOTOBKE K YpPOKaM, IOCKOJBKY HE
TpeOyeTcs: MepeKOMIIOHOBKA 000PY/IOBaHUS B COOTBETCTBUU C 33/1a4aMH KOHKPETHOTO ypOKa.

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

BaxxHoe 3HaueHMe uMeeT TOT (akT, YTO B COCTaB (PPOHTAIBLHOIO OOOPYIOBaHUS HapsAy C
aHaJIOTOBBIMU BXOJAT M LU(pPOBbIE cpeacTBa u3MepeHHs. K HHUM OTHOCATCA 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4MKaMM, 3JIEKTPOHHBbIE BEChl M JaT4MKu Lu(poBoil nabopatopuu. Takum
00pa3oM, MpH NpOBEACHUN (PPOHTATBHOTO SKCIIEPUMEHTA B OCHOBHOM IIIKOJIE YYEHHUKH 3HAKOMSTCS
C DJIEKTPOHHBIMHU CITOCOOAMHU U3MEPEHUH U BBIUYUCIICHHH.

brox o6opynoBanus Ui yueHHUYECKHX paboT 1o ¢usmke chopmupoBaH Ha 0aze mepeyHs
o0opynoBaHHMsS JJIi TMPOBEIEHUS OCHOBHOTO TOCYIAapCTBEHHOTO JK3aMeHa 1o  (u3uke.
Ucnonp3zoBanue mnpubOpoB U OOOpYAOBaHUS C E€OWHBIMH JUJII  BCEX  OOYyYaroOlIuXcCs
XapaKTepPUCTUKAMH TO3BOJISIET CTAaHIAPTU3UPOBATH MPOIETyPhl BHIMOIHEHHS YKCIEPUMEHTAIBHBIX
3aJ]aHUi Ha PK3aMeHe M O0ECIIeUHTh HAJIEKHYIO OIIEHKY PE3yJbTaTOB HAa OCHOBAHWHU IKCIEPTHOMN
NPOBEPKH OTBETOB oOydatommxcs. [lpu 5ToM OCHOBaHMEM Ui BBIBOJA O NPABHIBHOCTH
NPOBEJCHHUS JaHHOTO OIBITA SIBJISIIOTCS PE3yJbTaThl, IOJyYEHHBIE YYaIlUMHCS MOCPEICTBOM
IPSIMBIX H3MEPEHUH 3a/ITaHHBIX (PU3NUECKUX BEIUYHH.



HaGop nns mnpoBeneHuss OCHOBHOTO TOCYAApCTBEHHOIO HK3aMeHa oOecreunBaeT pa3paboTKy
HECKOJIbKMX OJHOTHIHBIX 3aJaHUi MpPHU UCHOJIb30BAaHUM OJIMHAKOBOIO O0OpYIOBaHMS C Pa3HbIMU
XapaKkTepUCTUKaMU. DTOT MOJXOJ] L[eIecO00pa3HO UCII0JIb30BaTh U MPHU MPOBEAECHUH (POHTAIBHBIX
OTIBITOB M JIabopaTopHbIX padoT. Hanpumep, npu npoBeaeHUH HCCIEAOBAHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpsDKEHUs MOXKHO BBIACIUTH B KJlacce TPYIIIbI, KOTOpble OyIyT NPOBOJUTH JAHHOE
HCCJIEI0BAaHNE, UCIIONb3Ysl PE3UCTOPHI C Pa3HBIM COIPOTUBIIEHUEM, U JaMIIOuKy. [Io pesynbTatam
MOKHO CpPaBHUTh IOJYYEHHbIE 3aBUCUMOCTH, OOCYIUTh TPAHMIIBI BBIMOJHEHUs 3akoHa Oma ais
y4acTKa LEH, ONPEAEIUTh COIIPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETHTh, YTO TpPHU MPOBEICHUH (PPOHTAIBHBIX OIBITOB M JAOOpaTOPHBIX pPadOT B
OCHOBHOU IIIKOJIE TPpeOyeTcsl 3aIUCh PE3yIbTaTOB BCEX MPSMBIX U3MEPEHUHN C y4eTOM abCOFOTHOM
MOrPEIIHOCTH.  3/1eCh  NPU  KCIOJB30BAHUU  TPAJAUIMOHHOTO  00OpyAoBaHHsS (MEH3YpOK,
JMHAMOMETPOB, TEPMOMETPOB) W CTPEIIOYHBIX aMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEITHOCTD IIeJIeCO00pPa3HO CBA3BIBAThH C IICHOMW JICJCHHS MPUOOpa, a MpH Mepexojie K MudpoBbIM
uHCTpyMeHTaM (IU(pPOBBIE BEChl W JATYWKM) YYUTh pabOTaTh C OMHMCAHUSIMH 3THX HPUOOPOB,
BBIICNIAST JaHHBIE 00 aOCOJIOTHOM MOTPENTHOCTH, JMOO mpensiaratb 3HAYEHUE MOTPEITHOCTH B
TEKCTE 3aJJaHuH.

[Ipu mpoBeneHMM WCCIICOBAHUS 3aBUCUMOCTEH OJHON (PU3UYECKONH BEIMYHHBI OT JPYrou
y4anrecs JODKHBI OCBOMTH TMOCTPOCHHE TpadUMKOB C YKa3aHHWEM aOCOJIOTHBIX MOTPEIIHOCTEH, a
IIPU MPOBEJICHUH padOT HA MPOBEPKY MPEAIOJIOKEHUH - YMETh CPAaBHUBATh 3HAYCHHUS IBYX MPSMBIX
U3MEPEHUII C y4eToM aOCOJIIOTHOW MOrpPeHIHOCTH (Hampumep, MyTeM CPaBHEHUs WHTEPBAJOB
MOJYYCHHBIX 3HAYCHHWH Ha 4YMCIIOBOM ocw). [IpoBemeHne M3MEpeHHH W HUCCIEIOBaHU B Kypce
¢usukn 10 - 11 KIaccoB JOTIONHSAIOTCS HWCIOJIB30BAaHHEM OTHOCHTEIBHBIX IOTPEIIHOCTEH,
ydamuecs JOJDKHBI HAy4dUTbCS PACCUUTHIBATH OTHOCHUTENIBHBIE IOTPEIIHOCTH B IPOCTEUIINX
ClIy4asix MpsIMBIX U3MEPEHUN U CPABHUBATH TOUYHOCTH Pa3JINYHBIX U3MEPEHUN.

OOpaiiaeM BHUMaHHE, YTO OIICHMBAHUE JIA0OPATOPHBIX PabOT JOHKHO 0a3MpoBaThCS, Kak U B
KpUTEpUSX OLICHUBaHUS JKcnepuMeHTanbHbIX 3aganuii KHMM OI'D, He Ha mnpaBUIIBHOCTH
oopmiieHHst oTyeTa 0 paboTe, a Ha MPABUIBHOCTH JACUCTBUH MO COOPY YCTaHOBKH, IMPOBEICHUIO
OTIBITOB, CHATHUIO MTOKa3aHUI MPUOOPOB.

OcHaienue s U3ydyeHus: OMOJIOTMH MPEeCTaBIeHO KOMIUJIEKTAMH JIEMOHCTPAIIMOHHBIX BIIaXKHBIX
mpernaparoB, repOapueB M KOJUICKIUMI MO Pa3HBIM TeMaM Kypca OHMOJIOTHH, a Takke mudpoBon
naboparopueil Ui NpoBeaeHUs IpaKTHUeCKuX padboT. Kpome Toro, npu u3ydeHun OMOIOTUU MOXKET
UCIIOJIb30BaTh IMdpoBast adopartopust Mo Owosoruu (Kak JJIOMOJHUTEIBHBIA JJIEMEHT s
yrIIyOJICHHOTO U3YYeHHs Kypca).

B ydeOHOM mporecce ydammecss DODKHBI MOJTYYUTh BO3MOKHOCTH YYBCTBEHHOTO BOCIPHUSTHS
M3y4aeMbIX SIBIICHUH M 00BeKTOB. OHAKO M3ydaeMble SIBJICHUS M OOBEKThI HE BCETJa MOTYT OBITh
HETIOCPEICTBEHHO BOCIPOM3BENEHBI MM TIOKa3aHbl B y4eOHOM IOMemieHuH. B sToM ciyuae
yueOHOe 000pyI0BaHUE JaeT BO3MOKHOCTh MX BOCIIPOM3BECTH OIOCPENIOBAHO, Yepe3 KOJIICKIIHIO,
repOapHBIii JTUCT, MUKPOTIpENapar, MOAeb, BUACOPParMeHT U T.I1.

Brnaxknele mnpemapatbl MPeACTaBISIIOT €000 HaTypalibHble OOBEKTBHl, CMOHTHPOBAHHBIE Ha
CTEKJISTHHOM TUIAaCTHHKE W OMYIICHHBIE B CTEKJISHHBIA HWIMHAP C KOHCEPBUPYIOMIEH >KUIKOCTHIO,
nu00 MpeCTaBICHHBIE B IUIACTHKE. 31eCh IMPEUIaraloTcsi TOTaJbHBIE MPENapaThl, MO3BOJISIONINE
M3y4yaTh BHEIIHEE CTPOCHHE OpraHu3Ma Wi ero dactd, (Hanpumep: "Kopens 6060BOro pacteHus ¢
kiyoenbkamu”, "Tamioka"); aHaTOMHYEeCKHWe IIperapaTthl, MpeJAHA3HAYCHHBIC JUISI HM3YYCHUS
BHYTPEHHEr0 CTPOCHMS OpraHu3Ma WM ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHue
asrymka”, "BHyTpeHHee CTpoeHHe MTHIBI); OHOJOTHYECKHE Tperaparhl, Jaolye MpeJICTaBICcHIE



0 CTaausAX pa3BUTHS opranusma (Hampumep: "Pa3BuTHe KOCTHCTO# pbIOBI", "Pa3BuTHe KypuIbI").
BrnaxHple mpemapartsl UCHONB3YIOTCS KaK pa3[aTOuyHBId MaTepuan B MpOIecce TeMOHCTPAUU TPU
W3y4eHHH HOBOIO MaTepuaja WIM B TIPOLECCe BBIMONHEHUS TPAKTHUYECKHX 3aJlaHH,
pa3pabOTaHHBIX Ha UX OCHOBE.

I'epbapum - coOpaHue MpecCcOBaHHBIX, 3aCYIICHHBIX PACTCHUN WM MX 4YacTeW IMOMOTAaloT MU3ydaTh
pacTeHue B KaOMHETE W Y3HaBaTh €ro B MpUpPOE, a repdapusamus - Haubosee MpocToi crocod
COXpaHEHUs] PACTCHHUW M HMX 4YacTel B TEUEHHWE JUIMTEIBHOTO BpeMeHHU. B mepeuyHe mpenmaraercs
cucTeMaTU4ecKuil repOapuii (Hampumep, "OCHOBHBIC TPYIIBI PACTEHUI") U repOapuii Mo oOmIeH
Ouonoruu (KOTOPBIA TMO3BOJISIET MPOMLUTFOCTPUPOBATh W3MEHYMBOCTh, HMCKYCCTBEHHBIH OTOOp,
CHCTEMAaTHYeCKHEe KaTerOprH U BUJ000pa30oBaHue, JUBEPICHIINS U KOHBEPTEHIIHS, TOMOJIOTUYHBIE U
aHAJIOTUYHBIE OpPTaHbl, PyAAUMEHTapHbIE OPTaHbl, apoMopdo3, uanoaaanTanys GEeHOTUI U TeHOTHII,
MOJUIUIONINS, OTHAJICHHAass TUOpUAM3AIMs, B3aHMMOACHCTBUE pACTEHHH ¢ aOMOTHYECKUMU
(dakTopaMu cpejbl, B3aMMOJCHCTBHE pacTeHHU ¢ OmoTmdyeckuMm (aktopamu cpensl). ['epOapHbIit
MaTepHal UCTIONB3YIOT KaK pa3JaTOuHbIi MaTepual Uil IEMOHCTPAIMY H3yYaeMbIX 0OBEKTOB, IS
BBINOJTHEHUSI TIPAKTHYECKUX 3aJaHUi MPH 3aKPeIyICHHH MaTepuajia WM JUArHOCTHUKH y4eOHBIX
pe3yIbTaTOB.

Taxke TmpencTaBiICHbl KOJUICKIIMM - HAaOOpBI MPEIMETOB WJM BEMIECTB, IMOJAOOpPAaHHBIX II0
onpesieleHHbIM Tpu3HakaM. OObeKTaMH HX MOTYT OBITh paclpaBiICHHbIE W 3aCYIICHHBIC
HACEKOMBIE, PaKOOOpa3HbIE, PAaKOBHHBI MOJUTFOCKOB, OT/AEJbHBIE YaCTH CKEJIETOB >KMBOTHBHIX. B
KOJUIEKIIUSAX COYETAIOT HATYpaJIbHbIE OOBEKTHI C MX N300paKEHUEM B BHJIE PUCYHKOB I MYJIDKEH
- umuTanui. IlpennoxxeHHsle B nepedHe MOpQOJIOrHYecKHe KOJUICKIIMH JAaroT MPEICTaBICHUE O
BHEIIHEM CTPOEHHHM OPraHOB WJIM HMX 4YacTeil, MO3BOJIIOT IMPOBOJUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl ¥ 4epThl pazauuus (Hanpumep: "[IpeacraBuTenu oTpsiI0OB HACEKOMBIX
U 1Ip.); 00IIeONOIOTHYECKHIE KOJUICKIIMHU TTO3BOJISIOT BBISICHATH B3aUMOCBSI3H B OPraHUYECKOM MHPE,
paccMaTpuBaTh pa3BUTHE OPTaHW3MOB, IPOCIECKUBATH OOMEOMOJIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "TIpuMepbl 3alUTHBIX MPUCIIOCOOICHNH y HacekoMbIx ). Koekiuu, kak u repoapum,
UCTIONIB3YIOT KaK pa3faTOYHbI Marepuan [y JeMOHCTpPAallMd HW3y4aeMbIX OOBEKTOB, IS
BBIMOJTHEHUSI TIPAKTHYECKUX 3aJaHUi MPH 3aKPeIyICHHH MaTepuajia WM JUArHOCTUKH y4eOHBIX
pe3yIbTaTOB.

O3HAaKOMJIEHHE Y4YalllUXCAd C MHUKPOCKOMUYECKUM CTPOCHHMEM >KMBBIX OPIaHHU3MOB - OJHA U3
[VIABHEMIIMX 3a/lad HayKd, MO3BOJISIIONIMX TOJBECTU IUKOJBHUKOB K IMOHUMAHUIO €IMHCTBA
Opranu4eckoro Mupa. Jis npoBeaeHus 1ab0paTOpHBIX padoT B UPPOBYIO T1a00PATOPHIO BKIIOYEH
MHUKPOCKOII, 8 B KOMIUIEKTE MOCYABl U 000pYyI0BaHMs OOIIET0 Ha3HAYCHHUS UMEIOTCSI He00X0qruMoe
OCHAIIICHHUE JJIsl IPOBEICHUS JTa0OPATOPHBIX PadoT.

Hudposas mabopatopust BKJIOYAaeT HAOOp Ui W3rOTOBJICHUS MHKpompenapatoB. CBexue
npenaparbl M3rOTaBJIMBAIOT ISl HEMEMJIEHHOTO paccMOTpeHHs. K HHUM OTHOCSTCS KUIKOCTHBIE
(0OBEKTBI OOBIYHO MOMEIIAKOTCS B BOJY, a MPENapaThl COXPAHSIIOTCS B TSYCHUE HECKOJIBKHUX JHEH),
cyxue (HampuMmep, 4YacTHIy HOTHYBErO Iepa, MPOCTO TIOJIOKUTh HA MPEIMETHOE CTEKJIO |
MUKpPOCKOITUPOBATh), JKUBbIC Mpemapathl (Ma3Kk - Kaluld KHIKOCTH, HAlpuMep KPOBH) U
BUTAJIbHBIC Mpenapathl (KOTOpbIE HCHOJB3YIOTCS JUISI H3YYCHHS MAJIOKJIETOYHBIX OOBEKTOB
(mpocTedmnX, KOJOHWI Bomopociel), s HaOdroaeHWs ABWKCHUS (Tydenbku, ameOsl).
[IpuroroBnenne MUKpomnpenapara BpIpabaThIBACT y yJaIIerocss HABBIKM CAMOCTOSTEIBHON paboTHl,
AKTUBHM3UPYET MX MO3HABATEIbHYIO JEATEIBHOCTh U 3HAKOMHUT C TEXHUKOW U METOAMKON Hay4HOIO
uccieoBanus. B mudpoByro 1abopaTopuio BKIIOYEH TAKXKE U HAOOP MUKPOMPENapaToB, KOTOPHIN
COJIEP)KUT IIOCTOSIHHBIE IIpemaparbl, JOJIO€ BpPEMsI COXPAHSAIOIIMECS B MPUTOJHOM IS
MUKPOCKOIIMPOBAHHUS BUJE.



Crnenyer OTMETUTh, YTO HApsAy C HCIOJIB30BAaHHEM IIEPEYMCICHHOTO BBINIE Y4eOHOTO
000OpyZIOBaHMsS BRXHYIO pOJIb B M3YUYEHHUU OHMOJOTUM UTPAIOT MPUPOJHBIE OOBEKTHl, TaK KaK B
OOJILIIMHCTBE CIy4aeB TOJBKO OHM MOTYT OOECHeYHTh HAMOOJBIIYI0 KOHKPETHOCTh W IOJIHOTY
3HAHWH yYamuxcs, MOMOTAIT (OPMUPOBAHMIO y HHUX TNPABHIBHBIX OHWONOTHYecKuX 3HaHWH. K
TaKUM YKUBBIM 00BEKTaM OTHOCSAT PAaCTECHUS, )KUBOTHBIE KUBOTO YroOJKa, akBapHyma, TeppapuyMma.
O} dexkTUBHBIM CpPEACTBOM 3HAKOMCTBA C TPHUPOJHBIMH OOBEKTAMHU SIBIISIOTCS JKCKYPCHH B
OMOJIOTHUYECKHE M KpaeBeqUecKue My3ed, OOTaHMYEeCKHEe Callbl, 300apKd U OKPYXKAIOUIHE KOy
€CTECTBEHHBIE M HCKYCCTBEHHBIEC TPUPOIHBIE COOOIIECTRA.

TpagunuoHHbIe OMOJIOTUYECKHE MYJISKHM W MOJENM B HACTOSIIEE BPEMS YCIEIIHO 3aMEHSIOTCS
nuGpoOBEIME  00pa30BaTEIbHBIMUA PECypcaMu: BHIAeO(PparMeHTaMH, aHUMAIUel, BHPTYyalbHBIMU
naboparopusimu. Lludpossie oOpa3oBarenbHbIE pecypchl HE MOTYT CTaTh MOJHOIICHHON 3aMEHOU
pEAbHBIX TPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTh TO3HAKOMHUTHCS C 0oJjiee MIUPOKUM
KPYyroM OOBEKTOB, CO3JAIOT MPEANOCHUIKU ISl MHTEHCU(UKAMU 00pa30BaTEIBHOTO MpoIecca U
o0ecrieynBalOT  HE3aMeIJIMTEIbHYI0O  OOpaTHyK  CBSI3b, KOMIIBIOTEPHYIO  BU3YaJIHU3ALUIO
nHpOpMaIUK, aBTOMATU3ALIMIO YIIPABJICHUs YUeOHOMU 1eATeIbHOCThIO U KOHTPOJIb €€ pe3y/IbTaToB.

OcHaleHne Uil W3y4eHUss XHMHH TMPEICTaBICHO B BHJC JICMOHCTPAIIMOHHOTO OOOpYIOBaHMS,
KOMIUIEKTa XHMHUYECKUX DPEAKTHBOB C HEOOXOIMMBIM OOOpYJIOBAaHHEM U3 OOIIEro KOMILIEKTa
NOCY/Ibl U 000PYMOBaHHS Ul YUCHHYECKUX OIBITOB M KOMIUIEKTa KoJutlekimid. Kpome Toro, mpu
W3yYCHUH XMMHH HCIIOJIb3YETCsI 00IIas sl €CTECTBEHHO-HAYYHOTO MUK IidpoBast taboparopus,
a taxke uppoBas 1aboparopus MO XUMHU (KaK JOMOJHHTEIBHBIA JJIEMEHT I yriyOJIeHHOTO
H3YUYCHHS XUMUH).

JIEeMOHCTPAIIMOHHBIH 3KCIICPUMEHT SIBJISICTCS Ba)KHOM YacThiO OOydYeHHS XHMHH. 37€Ch Ba)KHO
MMOMHHUTh, YTO TIPH €T0 TMPOBEJICHUU O00A3aTENBHO JOJIKHBI OBITH COOJIOJICHBI BCE HEOOXOIUMBIC
STAIbI:

MIOCTaBKa LIEJIM HKCIIEPUMEHTA,

OTMCcaHue HeOOXOIUMOTO ISl €r0 BBIIOJIHEHUSI 000PYI0BaHUS U PEaKTHBOB,

TUTAHUPOBAHUE TIOPSIIKA TPOBEICHHUS,

OTMCaHUE UCXOTHBIX BEIECTB,

MIPOrHO3UPOBAHUE 0XKUIAEMBIX B PEAKIIMOHHON CMECH U3MEHEHHI U Pe3yIbTaTOB KCIIEPUMEHTA,
OINKCaHNE U3MEHEHUH, IPOU30LIEIIINX C BEIECTBAMH,

(hopMyITUPOBKA BBIBOJIOB U3 SKCIIEPUMEHTA,

CO3/IaHUE PUCYHKA IKCIIEPUMEHTAIbHON YCTAaHOBKH U COCTaBJICHUE YPaBHEHUSI peaKIuil.

B mpomecce mpoBeaeHUs IEMOHCTpalMid, ydYalluecss OCBAaMBAIOT ATalbl MPOBEICHHS OIIBITA,
nodtoMy Hambosiee H(POEKTUBHBIM SBJISETCI HE TPOCTOEC OMHCAHUE ONBITa YYHUTEIEM, a
UCTIOJIb30BaHKUE ABpUCTHYECKON Oecenpl. Ilpu peammsanmum Takoro CHeHapHs Oake HE OUYCHb
CIIOYKHBIN OMBIT 3aHMMAET JIOBOJIBLHO MHOTO BPEMEHH, HO CIIEIOBAHUE €My IT03BOJISIET 00ECTIeUnTh
NOHUMaHHWE OOYyYArOIUMHKCS TPHUEMOB HAyYHOTO TIIO3HAHUS U UCIONB30BAaHHE HX YXKE B
CaMOCTOSITEIBHOM JIEATEILHOCTH B MPOIIECCe YICHUYECKOTo dKcrepuMeHTa. Ha HauanbHOM dTarme
u3ydenuss xumuu (B 8 - 9 kiaccax) UMEHHO TaKOW MOJXOJ| MO3BOJSET MOCTHYh MAKCHMAJIbHOM
3G (HEeKTUBHOCTH OT MPOBEACHUS Ta0OPATOPHBIX U MPAKTHYECKUX padoT, a Takke CPOpMHUPOBATH Y
YUYalIMXCsl OTBETCTBEHHOE OTHOIIEHUE K SKCIIEPUMEHTY.

HpI/I OLCHUBAHWU YYCHUYCCKHUX IPAKTUYICCKUX pa60T uenecooﬁpasHo YUYUTBIBATh MOAXOABI,



HCIIOJIB3YIOIIME B 3K3aMEHALMOHHBIX MaTepuanax. Tak, B HacTosllee BpeMs Ipeaaraercs
SKCHEPUMEHTAIbHOE 3aJ[aHKe, [TpelycCMaTpHUBalollee BEIOODP JABYX BEIIECTB U3 ISATH MPEIOKEHHBIX
U IPOBEACHHE C HUMM PEAKLUUH, OTpaKaroUIMX XWMUYECKHE CBOWCTBA YKA3aHHOIO B YCJIOBHMH
3amaHus BemecTBa. OneHMBaHME WJET HA OCHOBAHMU OTYETa y4YEHHKa O IpojeNaHHOM pabore
(ypaBHeHHsT peakiMii, BBIBOABI O HAOJIOJCHUSIX) M HAa OCHOBAaHMU TPSIMOTO HAONIOJCHUS 3a
JNeMCTBUAMHU YYEHHUKA I0 MPOBEIEHUIO ONbITOB. [Ipu 3TOM BBIAENAIOTCS ATANbl 0OTOOpa BEIECTB U
CMEILMBAaHUs BEIIECTB B COOTBETCTBUHU C ITyHKTaMHU MHCTPYKIIMHU K padoTe.

BaxHeiimum HanpaBiIeHHEM KaK JIEMOHCTPAIIMOHHOTO, TaK U YYEHHYECKOTO IKCIIEPUMEHTA TOJHKHO
CTaTh WUCHOJb30BaHHE HU(PPOBOI aOOpaTOpUHU, KOTOpask MO3BOJSET OPraHU30BATh XMUMHUYECKUI
HKCHEPUMEHT Ha MPUHIMITAATHHO HOBOM YPOBHE, IEPEHUTH OT Ka4€CTBEHHOU OIICHKH HAOII01aeMbIX
SBIICHUM K CHUCTEMHOMY aHaJIM3y KOJMUYECTBEHHBIX XapakTepucTuk. [Ipm pabore ¢ maTumkamu
uudpoBoil mabopatopuu oOecreynBaeTCs aBTOMAaTU3UPOBAHHBIN COOp M 00pabOTKa JaHHBIX, XOI
HKCHEPUMEHTa MOXKET OTOOpa)XkaThCsi B BUJAC TPapUKOB WM MOKa3aHUI MpUOOPOB, a Pe3yabTaThl
OKCIIEPIMEHTOB MOTYT COXPAHSAThCA JUIMTENbHOE Bpems. Haumbonee axTyalbHBIM Ui XHUMHUHU
SBISIETCSL TIEPEXOJl K KOJMUYECTBEHHBIM XapaKTEPUCTHKAaM, KOTOPBIA MOXHO MPOMJLIFOCTPHPOBATH
CIIEAYIOIIMMH TIPHMEpaMHU. H3y4eHHE CTPOSHHs IUIaMeHH, ompeneneHue PH B pasHbIX cpenax,
OIpeaeNieHre CKOPOCTH PEeaKIMU, U3y4eHUE BIUSHHS KOHIEHTPAIIMKA U TeMIepaTypbl Ha CKOPOCTb
peakuuu.

[udposas nadbopatopusi MO3BOJISIET PEATUIOBATH MEKIIPEIMETHBIE CBS3H C JAPYTUMH MpPEAMETaMU
€CTECTBEHHO-HAY4YHOI'0 IIMKJA, IOCKOJBKY JAeT BO3MOXKHOCTH BBINIOJHATh HHTETPUPOBAHHBIE
yueOHbIE UCCIIEJOBAHMUS 110 €CTECTBEHHBIM HaYyKaM, IPUMEHSATh U OCBaUBATh 3JIEMEHTbI CTATUCTUKU
Y UTHQOPMALIMOHHBIE TEXHOJIOTHH.

Tlpunosicenue N 6

K Memoouueckum pekomernoayusm

INPUMEPHBIN TEPEYEHBb OBOPYIOBAHMUSI,
PACXOJIHBIX MATEPHUAJIOB, CPEJICTB OBYUEHUSA "
BOCIIUTAHUSA JUISI CO3JIAHUS U OBECIIEYEHUS
®YHKIIMOHUPOBAHUS HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOUN U TEXHOJOI'MYECKOU
HATIPABJIEHHOCTEMH "TOYKA POCTA" B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIMSIX,
PACIHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH !
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIH KOMILIEKT



Hanmenosanune
o0opynoBaHHs

Kparkue npumepnsie
TEXHUYECKUE
XapaKTEePUCTUKHU

KomnduecTBo equHUII
IS
0011e00pa30BaTEIHLHBIX
OpraHu3aiuii, He
SIBIISTFOIIIAX CST
MaJOKOMIIIEKTHEIMH,
eJl. U3M.

KomnduecTBo eauHUII
JUTSE
0011e00pa3oBaTEIbHBIX|
OpraHu3aluii,
SIBJISTFOIIIAX CST
MaJOKOMILIEKTHEIMH,
eJl. M3M.

ECTGCTBGHHO-Hay‘{HaH HaIIpaBJICHHOCTDb

1.  |OGmee o6opynoBanue (pusnka, XUMust, OHOIOTHSI)
1.1. [[Hudposas [{ndpoBoii naTunk 3 mT. 2 mrT.
maboparopust DIIEKTPOIIPOBOAHOCTH
Y4eHHYECKast [{udposoit natunk pH
(pusuka, xumust,  |[ludpoBoii qaTunk
OHoIIOTHSI) [OJIOKEHUS
[{ndposoit naTumk
TeMITEPATYPBI

[{ndposoit naTumk
AOCOJIIOTHOTO JaBJICHHS
[{udposoit
ocIIorpadudecKuit
TaTYnK

Bechl 351eKTpOHHbIE
yaeOHbie 200 T
Mukpockort: 1uppoBoi
MM ONTHYECKUM C
yBenuueHueM ot 80 X
HaGop s
M3rOTOBJICHUS
MUKPOITIPETIapaToB
MuKkporpenaparbl
(mabop)
CoequHUTENIbHbIE
MPOBO/IA, IPOTPAMMHOE
oOecIIeueHuE,
METOIMUECKUE YKa3aHUs
KOMILIEKT
COITYTCTBYIOLIUX
SJIEMEHTOB ISl OTIBITOB
[0 MEXaHUKE
KOMILIEKT
COITYTCTBYIOLIUX
PJIEMEHTOB ISl OTIBITOB
10 MOJIEKYJISIPHOM
buznke

KOMILIEKT
COITYTCTBYIOLINX
PJIEMEHTOB ISl OTIBITOB




10 DJIEKTPOIMHAMUKE
KOMIIJIEKT
COIYTCTBYIOLIUX
PJIEMEHTOB JUISI OIIBITOB
[10 ONITHKE

1.2.

KomruiekT nocyasl
1 000pyAOBaHHMS
IS YIeHHYIECKUX
orbITOB ((hu3nKa,
XHMHST, OHOJIOTHS).

[[ITaTB MaGOpaTOPHBIIA
XUMUYECKUI

HaGop wamek Ilerpu
HaGop nHCTpYMEHTOB
[pernapoBaIbHbBIX
UTokka 1st CoKMraHust
BEIIIECTB

Crynka dapdopoBasi ¢
[ECTUKOM

HaGop 6aHoOK auist
XpaHEHHsI TBEPAbIX
peaktuBoB (30 - 50 mu1)
HaGop ckisiHOK
(bnakonoB) mmst
XpaHEHHs paCTBOPOB
[PEaKTHBOB

Habop npubopox (I1X-
14, T1X-16)

[TpuGop Asst MOTyUYSHHS
ra3oB

CnurpToBKa

["oproyee AJig CHUPTOBOK
DunbpTpoBabHasT Oymara
(50 mt.)

Kon0a xonnueckas
[Manouka crexsiHHas (C
[PE3UHOBBIM
HAKOHCYHUKOM)
Yarreuka i1
BbIMTAPUBAHUS
(BBITapHUTETBHAS
galneyKa)

MepHBIN THIHHAP
(MIaCTUKOBBIA)
BopoHka cTeKJIsIHHAs
(mamast)

CTakaH CTEKJISTHHBIH
(100 mu)

["azooTBOTHAsS TPYOKaA

3 .

2 10T,

bNOJIOI' A

IKOMITJIEKT BIa)KHBIX|

HAa3HAUCHUC:

[pernapaToB

TEMOHCTPAIIMOHHBIN

ITEMOHCTPALlMOHHOE,
MaTepHuall KOHTEeHHepa:

1 mrr.

1 .




[JIACTHK,

repMETUYHAs KpBILIKA:
HaJIn4ue,

KpEIJICHUE DKCIIOHATA:
HaJIu4ue,
KOHCEpBUPYIOLLEE
BELIECTBO. HAJIMYME,
HaKJIEeKa ¢
HAaUMEHOBAaHUEM:
HaJIM4ue.

He meHee 10 nmpenapaTos
13 IPUBEJCHHOTO HUXKE
CIIUCKA:

BraxxHbli penapar
"be33yOka”

BiaxHblid penapar
"T"agroka”

BriaxHbIi penapar
"BHyTpeHHee cTpoeHne
OPIOXOHOTOTO
MOJUTFOCKA"

BraxxHslii mpenapar
"Buyrpennee ctpoeHune
KPBICHI'

BraxxHslii npenapar
"Buyrpennee ctpoeHune
ISTYIITKA

BraxxHslii npenapar
"Buyrpennee ctpoeHune
[TUIIBL

BraxxHslii npenapar
"BuyTpennee ctpoeHue
PBHIOBT"

BraxkHslii npenapar
"Kapacp"

BraxxHslii nmpenapar
"Kopenb 6060BoTO
[PACTEHMSI C
KI1yOeHbKamMu'"
BraxxHbli penapar
"Kpeserka"

BraxHbIi penapar
"Hepeunna"

BraxxHbIi penapar
"Pa3BuTHE KOCTHCTOM
PBIOBI"

BraxHbli penapar
"PazBuTne Kypuibr"
BraxxHblid mpenapar




"Crudomenysa”
BraxxHslii npenapar
"Tputon"

BraxxHslii nmpenapar
"Uepemnaxa 6ooTHas"
BraxxHslii npenapar
v

BraxxHblid penapar

" Amepuna”
2.2. |[KoMIuiekT Hasznauenue: 1 miT. 1 .
repbapueB IIEMOHCTPAIMOHHOE,
EMOHCTPAIMOHHBIHOCHOBA JJIsl KPETUICHUS:

repOapHbIi JIHCT,

CIHCOK SKCIIOHATOB:
HaTN4re

He MeHee 8 repOapueB U3
MPUBEJICHHOTO HUXKE
cnucka: Hasnauenue:
ITEMOHCTPAIMOHHOE,
OCHOBA JIJIsl KPETLJICHHS
repOapHBIii JIHCT,

CIIHCOK PKCIIOHATOB!
SENZEIIE

He MeHee 8 repOapueB U3
MPUBEICHHOTO HIKE
CIIHCKA!

["epOapuii " [lepeBbs u
KYCTapHHUKHU

["epOapuit

" [lukopactyuue
pacTeHus "

["epGapwii "Kopmossbie
pacTeHus "

["epOapuii "KynbTypHbIe
pacTteHus"

["epOapuit
"JlexapcTBEHHBIC
pacTeHus"

["epOapuii "MenoHOCHBIE
pacteHus"

["epOapwuit "Mopddomorus
pacreHuit”

["epOapuii "OCHOBHBIE
CpYIIBI pacTeHHA"
["epOapuit
"PactuTtenpHbie
cooOrecTna”

["epOapuit

" CellbCKOXO3CTBEHHBIE




pacTeHus "

["epOapwii " SAnoBUTHIE
pacTeHus "

["epOapwii Kk Kypcy OCHOB
o oOmieit 6uoaoruu

2.3.

[KomIiexT
KOJUICKITHM
ITEMOHCTPALIMOHHBIN
(o pa3HBIM TeMam
Kypca OHOJIOTHH)

Haznauenwue:
ITEMOHCTPAIIMOHHOE,
OCHOBA ISl KPETUICHUS
HaJIHYNeE,

HAKJICHKH C
HaMEHOBAHUEM.
HaJIH4Ne

e menee 10 kosutekuuii
13 IPUBEJICHHOTO HIKE
CIIHCKA:

Kommexuus
""o10cEMEHHbBIE
pacTeHus "

Komrexknus "Ob6urarenu
MOPCKOTO JTHA"
Komnexknus
"[Taneonrosiornyeckas”
Komnexknus
"[IpencraBuTenn
OTPSITOB HACCKOMBIX
KOJIMYECTBO HACEKOMBIX .
He meHee 4

Komnexius "Tlpumepsr
BAIIUTHBIX
MPUCTIOCOOJICHUH Y
HACEKOMBIX "
Kommexuus
"[IpucniocoOuTenbHBIC
M3MEHEHUS B
KOHEYHOCTAX
HACEKOMBIX "
Komrexnus "Passutue
HACEKOMBIX C HEIOJIHBIM
npeBpalieHuem”
Komrexnus "Passurtue
HACEKOMBIX C ITOJHBIM
npeBpalieHuem”
Komrexnus "Passurtue
[IIIEHALE]

Komrexnus "Passurtue
0aboukn"

Komrexnus "PakoBUHEI
MOJLIFOCKOB"

Komnekuus "CemenicTBa

1 mrr.

1 .




0abouex”

Komekmusa "CemelicTBa
PKYKOB"

Komiexkusa "CeMmeHna u
106"

Komnekmus "®dopma
COXpPaHHOCTH
MCKOIAEMbIX PACTCHHH U
PKUBOTHBIX "

Ha6op
[TaJIECOHTOJIOTHYECKUX
HaXO0JI0K
"TIponcxoxaeHne
ueoBeka”

KOJUYECTBO MOJEIIEH: He
MeHee 14

3. XNUMUA
3.1. [lemoncTpannoHHOe|[COCTaB KOMILICKTA: 1 . 1 mw.
00OpyZ0BaHKe CTONMK OIbEMHBII

Haznauenue: cOopka
Y4eOHBIX YCTaHOBOK,
pasMep CTOJICHTHUIIBL: HE
Mmeree 200 * 200 MM,
[JIABHBIN IIOJBEM C
ITOMOIIEIO0 BUHTA.
HaJTH4Ire

[MITaTuB
TEMOHCTPALMOHHBIN
XUMHYCCKHH.
Haznauenwue:
ITeMOHCTpaIMs MPUOOPOB
1 YCTAaHOBOK,

0I0opa, CTEPKHU, JaNKH,
MYyQTBI, KOJIbIIA:
HaJn4ue,

BO3MOKHOCTD
BaKperieHUs 3JIEMEHTOB
Ha pa3JIMyHOMN BHICOTE!
HaJI4H1e

Anmapat aJis
[MPOBEJICHNS XUMHUUECKHUX
peakiuii: Haznauenue:
TeMOHCTpaLIUs
XUMHUYECKUX PEeaKimii,
[TOTJIOTUTEIb MapOB U
ra30B. HAJIMYHE,
MaTepHall KOJIOBI: CTEKJIO
HaGop ju1s 37eKTposm3a




TEMOHCTPaIlMOHHBIH:
Haznauenue: uzydyeHuve
3aKOHOB 3JIEKTPOJIN3A,
cOopKka MozeNu
AKKYMYJISTOpA,
€MKOCTb. HaJIU4YHe,
DIIEKTPO/IbI: HATTHYUE
KoMrutekT MepHBIX K010
MaJIoro oobema:
HaznaueHue:
ITEMOHCTPAIMOHHBIE
OTIBITHI,

00BeM koa6: ot 100 mi
io 2000 mu,
KOJIMYECTBO KOJIO: HE
Mmeree 10 .,
MaTepuan Koil: CTEKIIO
Habop ¢uiakonos (250 -
300 M1 [Tt XpaHEHUs
[PacTBOPOB PEAKTUBOB).
Haznauenue: xpaHeHue
[PAaCTBOPOB PEAKTHUBOB,
KOJTMYECTBO (hJIAKOHOB!
He menee 10 .,
MaTepual (JIaKOHOB!
CTEKJIO

MpoOKa: HaTn4Yue
[TpuGop As1st OTBITOB TIO
XUMHHU C DJIEKTPUYECKUM
TOKOM (71a00paTOpHBIii)
[TpuGop amnst
VILTIOCTPALlUH 3aKOHA
COXPAaHEHUS] MaCChI
BEIIECTB. COCY/L
JlagonpTa. HaJIMYHUE,
MpoOKa: HaJTu4ue,

TUT IpUoopa:
ITEMOHCTPAaLMOHHBIN
JlenuTenbHas BOPOHKA:
Haznauenwue: pa3aencHue
MBYX >KMIKOCTEHN IO
MUIOTHOCTH,

MaTepuaT BOPOHKU:
CTEKJIO

'YcTaHoBka I
MEPErOHKH BEIIECTB!
HaznaueHue:
ITEMOHCTpAIUsI OYUCTKH
BEIICCTBA, IEPETOHKA,




KOJIOBI, XOIOINIBHUK
ST OXJTXKICHUS,
QITOHK, TTpoOKa:
HaIM4ue,

ITMHA YCTAaHOBKHU: HE
MeHee 550 MM

[Tpubop Asst MOTyUYSHHS
ra30B. HA3HAYCHUE:
MOJTy4YCHHE T'a30B B
MaJIbIX KOJIMYECTBAX,
COCTaB KOMILICKTA: HE
MeHee 6 mpeMeToB
bans KOMOMHMpPOBAHHAS
mabopatopHas: bans
BOISTHAS. HAJIMYHE,
KOJIbIIa CMCHHBIC C
OTBEPCTUSMH PA3HOTO
TuamMeTpa: HaJIn4Jue,
[UTMTKA JJICKTPUUICCKAS:
HATI1e

Dapdoposas cTynka ¢
nectukoMm: Ha3zHaueHue:
1S pa3MeNIbueHus
KPYIHBIX (paKiuii
BEIIECTB U
[PUTOTOBJICHUS
[MOPOILKOBBIX CMecei
KomruiekT TepMOMeTpoB

(0- 100 C; 0- 360 C)

3.2.

KoMIuiekT
X UMHUYECKUAX
[PEaKTHBOB

CocTaB KOMIIJIEKTA!
Ha6op "Kucnotsr"
(a3oTHas1, cepHas,
coJIsTHAs,
opTodochopHas)
Ha6op "TI'mapokcubr”
(ruapoxcu 6apus,
CHUIPOKCHT KaJHs,
CHIPOKCH/T KaJIbIIns,
CUIPOKCH,T HATPHS)
Ha6op "Oxcumsr
MeTasIoB" (QTFOMUHMYSI
OKCHJI, OapHsi OKCHI,
preniesa (111) oxeup,
KaJIbLUS OKCUI, MarHUs
oxcu, meau (I1) oxcu,
[UHKA OKCH/T)

Habop "llenounsie u
[EJI0YHO3EMEBHBIE

MeTaIbl" (JIMTH,
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HATPHIA, KaJTbI[HA)
Ha6op "Metannsr"
(aromMuHUH, Kee30,
Mariui, MeJib, HUHK,
0JI0BO)

Ha6op "llenounsie u
[1I€]I0YHO3EMEIIbHbIC
MeTaIbl" (JIMTHH,
HATPUI, KaJIbIIU)
Hab6op "OrueomnacHsie
BeriecTa” (cepa,
bochop (kpacHsblit),
okcu dpocdopa (V))
Ha6op "T"anorensr” (ito,
Opom)

Ha6op "T"anorenuapr"
(asFOMHHUS XJIOPUI,
AMMOHHS XJIOPHI, Oapusi
xstopu, xxenesa (111)
XJIOPUJT, KaJTUs HOUI,
KaJIUsl XJIOPHI, KaIbIIUs
XJIOPUIT, TUTHS XJIOPH],
MarHust XJIOPHJI, MEIH
(1) xmopuna, HaTpHsI
Opomu, HaTpusi HTOPHUL,
HATPHS XJIOPHI, IMHKA
XJIOPHI)

Ha6op "Cynbdartsr,
cynb(uabl, CynbpuThH"
(amromuHuUsS cynbdar,
AMMOHUS CyJb(ar,
preniesa (1) cynmsdun,
pkenesa (1) cymedar, 7-
MU BOJHBIN, KaJIns
cynbdar, kobansta (1)
cynbdar, Maraus
cynbdar, meau (1))
cynbGaT 0€3BOIHBIH,
mvenu (I1) cynbdar 5-tn
BOJIHBIN, HATPUSA
cynbGbua, HATpUs
Cynb(hUT, HATPUS
cynbGaT, HaTpus
ruIpoCybdat, HUKEIs
cynbdar

Ha6op "Kapbonatsr"
(amMoHUs KapOoOHaT,
KaJusi KapOOHAT, MeITn
(I1) xapOoHAT OCHOBHOM,




HaTpHs KapOoHaT,
HATPHsI THIPOKapOoOHar)
HaGop "docdarsr.
Cunukater” (Kasus
MoHOTHApoopTodochar,
HATpUs CHIIMKAT 9-TH
BOJIHBIN, HATPUS
opTodocdar
TPEX3aMEIICHHBIN,
HaTpus quruapodocdar)
HaGop "ArneTarsl.
Ponanuer. CoequHeHUS
pkenre3a” (Kajus arerar,
kaus Gpeppo (1)
reKCallUaHu]l, Kaaus
eppo (I11)
FeKCAIMOHUT, KaJIUsI
POJAHWUI, HATPHUS alleTarT,
CBHHIIA aIleTaT)

Hat6op "CoenuHeHMS
Mapranma” (Kauus
MepMaHraHaT, Mapraaua
(IV) okcun, mapranma
(1) cynbdar, mapranma
XJIOPHI)

Ha6op "Coennnenust
xpoma" (aMMOHHUS
IXpoMar, Kaus
IXpoMar, Kaus
xpomar, xpoma (I11)
XJIOPHU]T 6-TH BOTHBIN)
HaGop "Hwutpatsr"
(a7FOMHHUST HUTPAT,
AMMOHHS HUTPAT, KaJIUs
HUTPAT, KJIBIHS HUTPAT,
menu (1) HuTpat, HaTpus
HUTpAT, cepedpa HUTPAT)
Hab6op "HWuaukatopsr”
(;TaxkMou 1, METHUIIOBBIN
OpaHKEBBIH,
(benonpranenH)

Ha6op
"Kucnopoaconepxamye
OpraHNYECKUe
BerecTBa” (aleTOH,
CITALICPHH, AITHIOBBIN
hup, CIUPT H-
OYTHIJIOBBIN, CIIUPT
M30aMUJIOBBIH, CIIUPT




N300y TUIIOBBIN, CTUPT
PTUIIOBBIH, (heHOI,
dbopmanuH,
ATHUIICHTJIUKOJTb,
YKCYCHO-3THUJIOBBII
pdup)

Habop "Yraesogopoasr”
(6en3uH, rexca, He(Th,
TOJTYOJI, IUKJIOT€CKaH)
Hab6op "Kucnotst
oprannueckue” (KuciaoTa
AMHHOYKCYCHasI,

KHCa0Ta OeH30iiHas,
KUCJIOTa MacisIHasd,
KHCJIOTa MYyPaBbHHAaS,
KUCJIOTa OJIEMHOBAS,
KUCJIOTA
[MAJILMUTHHOBA,
KHCJIOTa CTeapuHOBas,
KHCJIOTa YKCYCHas,
KHCJIOTA IaBesieBast)
HaGop "YraeBoapl.
AMUHBI" (aHUITHH,
AHUJIMH CEPHOKUCIIBIN,
J[-r1roK03a, METHIIaMUH
CHIPOXJIOPHU]I, caxapo3a)

3.3.

KoMIuiekT
KOJUIEKIIUI U3
CIIHCKa

Hasnauenwue:
ITEMOHCTPAIIUOHHOE,
BU/| YITAKOBKU: KOPOOKa,
OIMCaHUE. HATNIHNE
CocTaB KOMIIJIEKTA!
Komuexkmusa "Bomokua"
Komexknusa "KaMeHHBIH
YTOJIb ¥ TIPOTYKTHI €70
nepepadoTKu”
Komrexknus "Meraisl 1
CIUIaBEI"
Komnekius "MuHepaisl
1 ropubie mopopsl” (49
BH/IOB)
Komnexknus
(i

MusnepanbHbie
ynoopeHus"
Komnekus "HedTs u
MPOJYKTHI €
nepepadoTKu”
Komnexknus
(i n

IImacTtmaccer

Komreknus " Tommuso"

1 mrr.
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Komnekus "UyryH u
CTaJIp"

Komneknus "Kayayk"
Komnexnusa "Illkana
TBEpAOCTH"

HaGops! mist
MOJICTTUPOBAHUS
CTPOCHHS OPTraHMYECKUX
BEILECTB (YUCHUYECKHE)
HEe MeHee 4 miT.

DOU3UKA

CocTaB KOMIIJIEKTA!
[HITaTus
TEMOHCTPaIlMOHHBIH:
Haznauenwue:
[pOBE/ICHNE
ITEMOHCTPAITMOHHBIX
OILITOB, OCHOBAHUE,
CTEepKEHb, JaNKH,
KOJIbLIA, MY(THI:
HaIA4HeE

CTOJIMK MOABEMHEBIN:
Tun cronmka:
y4eOHBII/1a00paTOPHBIH,
0TI0pa, CTEPKEHD
BUHTOBOM, BUHT
[PETYIMPOBOYHBII:
HaJIN4UeE,

(byHKIHS ToABEMA U
OIMYCKaHUs CTOJIMKA!
HaIA4HeE

1cTOYHHUK ITOCTOSTHHOT'O
1 TIEPEMEHHOTO
HATIPSHKCHUS .
Ha3znauenwue: s
MUTAHUS PETYIUPYEMbIM
MEePEeMEHHBIM U
[MOCTOSIHHBIM TOKOM
PIEKTPUUECKHUX CXEM,
uacrora, ' 50,
norpedsiemast
MoIHoCcTh, BA: 10
MaHOMETp KUJIKOCTHOM
TEMOHCTPAIMOHHBIH:
Ha3znauenwue: s
M3MEpEeHUs JaBJICHUS 10
300 MM BOASIHOTO CTOJI0A
BEIIIIE U HIDKE

1 mrr.
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ATMOC(EPHOTO
TaBJIeHUS,

crexasinHas U-oOpasHas
TpyOKa Ha MOJICTaBKE:
HaJIn4Ke

KamepToH Ha
[P€30HAHCHOM SIILIUKE!
Haznauenwue: mis
ITEMOHCTPALUU 3BYKOBBIX
KOJIeOaHUN U BOJH,

TBa KAMEPTOHA HA
[PE30HUPYIOLIUX SIIHUKaX:
HaJIM4ue,

[PE3UHOBBII MOJIOTOYEK:
HaIM4ue

Hacoc BakyyMHBIl ¢
PIIEKTPOIPHUBOJIOM:
Hasnauenue: coznanue
pa3psKEHUS WK
M30BITOYHOTO JTABJICHUS
B 3aMKHYTBIX 00beMaXx,
OTIBITHI: KUIICHHUE
PKUJIKOCTH TIPU
[OHKEHHOM J1aBJICHUH,
BHEIIIHEE U BHYTPEHHEE
TaBJIeHUE U JIp.

Tapeika BakyymHas:
Hasnauenue:
ITEMOHCTpAIUs OIBITOB B
BAMKHYTOM 00bEeMeE C
pa3peKEeHHBIM BO3AYXOM,
OCHOBaHHE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pe3UHOBas
[POKJIa/IKa,
PIEKTPUUECKUN 3BOHOK:
HaIM4ue

Benepko Apxumena:
HaznaueHue:
TEeMOHCTpalus JEHCTBUS
PKUIKOCTH HA
MOTrPY>KEHHOE B HEE TEJIO
1 U3MEPEHUE BEIMYUHBI
BBITAIKUBAIOLLEH CUIIBI,
BEJIEPKO, TEJIO
[WJIHHIPUIECKON
(bOopMBI, IPYKUHHBIN
ITUHAMOMETp: HaJIu4Ke
(OrHMBO BO3AYLIHOE:




Hasnauenue:
ITEMOHCTpAaIUS
BOCITJIAMEHEHHUS
roproveil cMecH IMpu ee
OBICTPOM CXKATHUH,
TOJICTOCTCHHBIN
[UJTUH]IP, TIOPIIIEHb HA
METAJIMYECKOM IIITOKE C
[PYKOSITKOM, MOACTaBKa
TSI [IAJTMHPA: HAJTHIHE

4.1.

O6opynoBanue s
NEMOHCTPALIMOHHBIX
OTIBITOB

[TpuGop amnst
ITEMOHCTPALUH J1aBJICHUS
B KUJIKOCTH:
Hasnauenue:
ITEMOHCTpaLUs
M3MEHEHUS! JIaBJICHHUS C
CITYOMHOMW TTOTPY>KEHUs,
TaTYMK JJaBJICHUS,
KPOHIITEHH I
KpETUICHUS] Ha CTCHKE
cocy/a: HaIU4Ke
[Tpubop anst
ITEMOHCTpAIIUU
ATMOC(HEPHOTO aBIICHUS
(MarneOyprekue
MOTyIIApHs):
Hasnauenue:
ITEMOHCTpAIUS CUJIBI
ATMOC(EPHOTO
TaBJIeHUS,

TBa pa3beMHBIX
METaJITMYECKUX
MOJTyIIapus ¢ MPOYHBIMU
PYy4KaMHu ¥ XOpOIIO
npUiUIA(OBAHHBIMU
KpasiMH, HUTITIEJTb C
KpaHOM: HaJIN4HeE,
C03/1aBaeMO€ BHYTpHU
1apOB
BaKyyMMETPHUECKOE
nasienue: He meHee 0,05
MlIa,

MaKCHUMaJIbHOE
pa3phIBaloOIIee YCHUIIUE!
He meHee 90 H

Ha6op Ten paBHOTO
o0bema: Haznauenwue:
TS OTIpEeICTICHUS 1

CPaBHCHUA




TEIUIOEMKOCTH U
MIOTHOCTH Pa3IUYHBIX
TBEPJIBIX MaTCPUAJIOB,
[VUTAHIPBI 13
Pa3IMYHBIX MATEPHAJIOB:
He MeHee 3 IT.,

KPIOUKH IS
[TO/IBEITNBAHUS
[[MJTHH/IPOB. HAJIMYUE
HaGop ten paBHOU
Maccel. Hasnauenue: miis
OTIpE/ICIICHHS 1
CpPaBHEHUIO IIJIOTHOCTH
[Pa3IMYHBIX MaTepUAJIOB,
[IMJTHHJIPBI U3
[Pa3IMYHBIX MaTePUAJIOB:
He MeHee 3 IIT.,

KPIOUKH IS
[TO/IBEIINBAHUS
[IMJTHH/IPOB. HAJIMYHE
Cocynbl
COOOIIAIOIIHECS:
Haznauenwue:
TEMOHCTpAIUs
0JIMHAKOBOT'O YPOBHS
OJJHOPOJHOM >KUJIKOCTH B
COOONIAIOIINXCS MEXKTY
co0o¥i cocyaax pa3zHoit
bopmsI,
coOOIIaroIecs
CTEKJISTHHBIE TPYOKH
pazHoit GOpMEBI. HE
MeHee 3 IIT.,

[I0JICTABKA. HAJIMYHE
TpyOka HeroToHa:
Haznauenwue:
ITEMOHCTpAITHS
OJTHOBPEMEHHOCTH
MajCHUS Pa3IMYHBIX TEJ
B Pa3peKEHHOM BO3/IyXe,
(YHKIHS TT0AKITIOYCHHS
K BAKYyMHOMY HacocCy:
HaJIMYKeE,

MHA TPYOKH: HE MEHee
80 cM.,

[PE3UHOBBIC MMPOOKH,
HHIIIEIb, HAJH4ue,
KOJIMYECTBO TEJI B
|'rpy61<e: He MeHee 3 IT.




[lap [Tackans:
Hasnauenwue:
TeMOHCTpalus nepeaadn
[TPOU3BOJIMMOIO Ha
PKUJIKOCTD JABJICHUS B
3aMKHYTOM COCY/I€,
ITEeMOHCTpaIUs Mo IhbeMa
PKUIKOCTH 10T
TeCTBUEM
aTMOC(hepHOTO
maBICHUS,
MeTaJTNYSCKUI
[UJTUHJIP C OTIPaBaMH,
[MOPIIICHB CO IITOKOM,
[MOJBIM METAJINYSCKUMN
[11ap C OTBEPCTHUSIMU:
HaJIW4UeE,

IITMHA AJIMH]IPA: HE
MeHee 22 cM,

TaMeTp Iapa. He MeHee
8 cMm

[lap ¢ KoJIbLIOM:
Haznauenwue:
TeMOHCTpaLIUs
[paclupeHus TBEPI0ro
Tella IMpU HarpeBaHUU,
[ITATUB, METAJUINYECKOE
KOJIBIIO0 ¢ My TOM, 1m1ap ¢
[ICIOYKOM. HAJINYHUE,
IJIMHA LIETTOYKHU. HE
MeHee 80 M,

TaMeTp mapa. He MeHee
25 MM

[{uMHAPEI CBUHIIOBBIE
CO CTPYTOM:
Haznauenwue:
TEeMOHCTpAITHS
B3aMMHOTO MPUTSHKCHUS
MEXAy aTOMaMH1
TBEPJIBIX TEJ,
KOJINYECTBO OJUHAKOBEIX
[IMJTHH/IPOB. HE MCHEE 2
[IIT.,

MaTepua UIUHIPOB!
CTaJIb U CBUHEII,

KPIOYKH JIJIs
[MOABEIINBAHUS.
HaJIW4UeE,

CTPYT, HalpaBJsAoLIas




TpyOKa: HaTM4Iue
[Tpubop Jlenna:
Haznauenwue: mis
HICCIICIOBAHUS
3aBUCUMOCTH
HaIPaBJICHHS
WHIYKITMOHHOTO TOKa OT
XapakTepa U3MEHEHUs
MarHATHOI'O ITOTOKA,
CTOMKa C KOPOMBICJIOM:
HaJIHYNeE,

KOJINYECTBO
AJIFOMUHHEBBIX KOJIEI[. HE
MeHee 2 IIT.,

MPOpE3b B OJTHOM U3
KOJIELl. HAJIMYHeE
Maraut n1yrooopasHbiit
TEMOHCTPAIlMOHHBIH:
Haznauenwue:
TEMOHCTpaIHs CBONCTB
[MIOCTOSIHHBIX MardHUTOB,
TUII MATHUTA:
HaMarHUYEeHHBIH OpYCOK,
KOJIMYECTBO I[BETOB
MarHuTa. He MeHee 2,
0003HaYEHNE MTOJIFOCOB
MarHpiTa. HaJIu4dne
MarsauT 110JI0COBOM
TEMOHCTPALIMOHHbBIN
(mapa): Haznauenwue:
TEMOHCTpaIlUs CBONCTB
[MIOCTOSIHHBIX MardHuTOB,
THUII MAarHUTa.
HaMarHUYEeHHBIN OpyCOK
MPSIMOJIMHEHHOH POPMBI,
KOJIMYECTBO I[BETOB
MarHuTa. He MeHee 2,
0003HaYEHNE MTOJIFOCOB
MarHuTa. HaJIu4une
CTpesKy MarHUTHBIC Ha
mrratuBax. HasHauenue:
TEeMOHCTpAITHS
B3aMMOJICHUCTBUA
MMOJIFOCOB MarHuTOB,
OpHEHTAIlU MarHuTa B
MardHUTHOM I10JIE,
HaMarHUYCHHAs CTPEJIKa.
HaJIN4ue,

KOJIMYECTBO I[BETOB




MarHura. He MeHee 2,
MOJICTaBKa: HAJIMUUE
HaGop
ITEMOHCTPALIMOHHbBIN
"JnekTpocTaTHKa”
(amexTpockors (2 miT.),
cynraH (2 mit.), majoyka
CTEKJISTHHAS, TTaJI0YKa
POOHUTOBAS, IIITATUBEI
m3onupyromme (2 mr.)
MarmHa 35eKTpodopHast
WJTH BBICOKOBOJIbTHBIM
MCTOYHHK: Ha3zHaueHue:
IS TOJTyYeHUS
DIIEKTPUUECKOTO 3apsijia
BHICOKOTO IMOTEHIIMAJA U
MOJTy4YSHHSI HICKPOBOT'O
paspsna,

ITVICKU Ha CTOMKAX:
HaJT4Iue,

KOJIMYECTBO JICHICHCKHIX
0aHOK: HE MEHee 2,
MOJICTABKA. HAJIMYUC
KoMIuiekT mpoBooB:
Jlnmuna: He Mmenee 500 mm
- 4 ., 250 MM - 4 11T,
100 MM - 8 1.,
Ha3HAYCHUE. JIJISI
TOKTFOYCHUS
NIeMOHCTPALMOHHBIX
prOOPOB U
000pyI0BaHUS K
MCTOYHUKY TOKa, JUIS
COOPKH DJIEKTPHUIECKUX
[IeIeH, BKIIFOYast
PIIEMEHTHI U3 PaOOTHI
"[TocTostHHBIIH
PIEKTPUUECKHI TOK"

4.2.

OO6opynoBaHue amst
mabopaTOpHBIX
pabot u
YICHHYCCKUX
ornbITOB (Ha Oase
KOMITJICKTOB TSI
OI'D)

[[ITaTiB 1a6OPATOPHBII
C JIepXKaTCIISIMH

BEChI YJICKTPOHHBIC
MEH3YpKa, peel
n3mepenus 250 vt
imuaamomeTp 1 H
imuaamomeTp 5 H
[WIHHJIP CTAJIbHOH, 25
cM3

[IMJTHH/IP aTFOMUHUEBBIN

25 cm3

8 1.

4 1.




[VJTHH]IP ATFOMUHUEBBIH
34 cm3

[IVTHH]IP TUTACTHKOBBIN
56 cm3 (171t H3MepeHust
CHIIBl ApXuMe/a)
npysxuHa 40 H/m
npyxuna 10 H/m

rpy3bl 1o 100 r (6 mT.)
rpy3 HaOOpHBIi
yCTaHABIIMBACT MAcCy C
mrarom 10 T

MepHas JICHTa, JIMHEHKa,
TPAHCTIOPTUP

OpYCOK C KPIOUKOM U
HUTHIO

HAMPAaBIISIONIAs JITHHOM
He MeHee 500 Mm.
J1OJIKHBI OBITH
oOecrieueHbl pa3Hble
K02 (PHUITMEHTHI TPEeHUS
Opycka 1o
HarpaBJIOIEH
CeKyHIOMep
SIIEKTPOHHBIN C
MaTINKOM
HAMpaBIISIONIAs CO
[IKAJI0N

OpYCOK JAEepEBSIHHBIN C
yCKOBBIM MarHUTOM
HUTSHON MasiTHUK C
TPY30M C ITyCKOBBIM
MarHuTOM U C
BO3MO)KHOCTBIO
M3MEHEHUS [UTMHBI HUTH
pBIyar

0JIOK TOBMKHBIN

0JIOK HETIOABHKHBIN
KaJIOpUMETP

TEPMOMETP

MCTOYHUK MATAHUS
[OCTOSIHHOTO TOKa
(BBITIPSIMHUTEITH C
BBIXOJIHBIM
HanpspKkeHneM 36 - 42 B
v OaTtapeiHblil 010K ¢
BO3MOXKHOCTBIO
[PETYIUPOBKH BBIXOJHOTO
HATPSHKECHHSI

BOJILTMET]




nByxmpenenbhbii (3 B, 6
B)

AMIICpMET]
neyxmpenenbhbiii (0,6 A,
3 A)

pesuctop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[CPEMEHHBIN PE3UCTOP
(peoctaTt) 10 10 OM
COCMHUTEIIHHBIC
npoBoja, 20 mrT.

KJTFOY

HA0Op MPOBOJIOYHBIX
pe3uctopos plS
coOuparorias JIMH3a,
(oxycHOE paccTosTHUE
100 mm

coOuparorias JIMH3a,
doxycHoe paccrosire S0
MM

paccenBarolas JIMH3a,
(bOKyCHOE pacCTOSIHHE -
75 MM

DKpaH

ONTHYECKask CKaMbsI
citaiin "Monenb
npenamera”

OCBETUTEITH
MOJTYLIHIHHIIP C
[UIAHIIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM
[TpuGop anst u3ydeHus
ra30BBIX 3aKOHOB
Kanumisipsl
Tudbpakunonnas
pemerka 600
[ITPUXOB/MM
JlndpakunoHHas
pemerka 300
[ITPUXOB/MM

3epKalo

UlasepHast yka3ka
[Tonsipont B pamMke
[lleau FOunra

Karymka MoTOK

b0k 1Mo10B

bII0K KOHIEHCATOPOB
Kommac




Maruaut
DIIEKTPOMArHUT
OINHIKY JKEIE3HBIE B
0aHKe

TexHomornueckas HaIpaBJICHHOCTb

1.

(O0pa3oBaTeNbHbIN
KOHCTPYKTOP JUISI
MPAKTUKHA 0JI0YHOTO
POrpaMMHUPOBAHUS
C KOMIUIEKTOM
NaTYNKOB

PoGoToTeXHUUECKHIA
HaOOp MpeHa3HAYEeH IS
M3y4eHUS] OCHOB
POOOTOTEXHUKH,
neranei, y3noB u
MEXaHH3MOB,
HEOOXOIUMBIX JIJIS
CO3IIaHUS
[POOOTOTEXHUIECKUX
yCTPOMCTB.

HaGop mpencrasinser
CO000# KOMIUIEKT
CTPYKTYPHBIX
DIIEMEHTOB,
COCTMHUTEITBHBIX
DIIEMEHTOB U
DIIEKTPOTEXHUYECKUX
KOMIIOHEHTOB.

Ha6op mo3Bossier
cobupats (u
MPOTPaMMHPOBATh
coOMpaeMbie MOJICITH), U3
DIIEMEHTOB, BXOISIIUX B
€ro COCTaB, MOJICIIH
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB C
ABTOMATH3HPOBAHHBIM
YIIPaBJICHHEM, B TOM
HCIIe Ha KOJIECHOM
XOIY, a TaKKe
KOHCTPYKIIHA,
OCHOBAaHHBIX Ha
MCIIOJIb30BaHUU TIepeiad
(B TOM YHCIIe YSPBIUHBIX
1 3y0uaThIX), a TAKIKE
[PBIYAroB.
CBETOJINOHBIH
MaTpUYHBIN AUCIUIEH C
0eJI01 TI0JICBETKOM Ha
KOHTpOJLIepe
KonmuecTBo mopToB
BBOJ1a/BBIBOJIA HA

1 mrr.
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KOHTpOJIJIepe HE MeHee 6
KosnmuecTBO KHOTIOK HE
MeHee 4

O06111€€ KOTUIECTBO
DJICMEHTOB: HE MEHEE
520 11T, B TOM 4HCJIE:
1) mporpaMMupyeMBbIit
0JIOK yIIpaBIIeHUS,
KOTOPBIM MOKET
paboTaTh aBTOHOMHO U B
MMOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) AaTYMK CHIIBI

4) naTYMK pacCTOSHHUS
5) MaT4YMK [BETa

6) akKyMyJISITOpHAs
Oatapest

7) [lnactiukoBbIe
CTPYKTYpHBIE DJIEMEHTHI,
BKJTIOYAs
nepdopupoBaHHbIC
HIIEMEHTEI. OAJIKH,
KYOWKH, OCH U BaJbl,
COCTUHUTEITHHBIE
PIIEMEHTBI K OCSIM,
[IICCTEPHH,
[peHa3HAYCHHBIC IS
CO3/IaHUS YePBIYHBIX U
3yO4JaThIX mepesad,
COCTUHUTEIIHBIC U
KPETIC)KHBIC DJIEMEHTHI,
7) TIporpammHuOe
oOecIIeueHuE,
MCIIOJIb3yEeMOE JIJIS
[POTPaMMHPOBAHHS
coOnpaemMbIX
POOOTOTEXHUIECKUX
MOJENEN U yCTPOKUCTB,
ITOCTYITHO JIJIst
CKauMBaHUS U3 CETU
MuaTepHeT

O0Opa3oBaTeIIbHBIN
HA0Op 110 MEXaHHUKE,
MEXaTpOHUKE U
POOOTOTEXHUKE

KOMILIEKT [T U3y4YeHHs
OCHOB JICKTPOHHUKH U
[POOOTOTEXHUKH

HaGop nomkeH ObITh
MpeHA3HAYCH JUIS
pOBeICHUS y4EOHBIX
BaHSTHIA 1O DJICKTPOHUKE

11 CXCMOTCXHHUKE C

1 mrr.
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[IEJTBI0 U3YUCHHS
HanOosee
[pacrpocTpaHeHHON
DIIEMEHTHON 0a3Hl,
[MpUMEHSIEMOM IS
MH)KCHEPHO-
TEXHUYECKOTO
TBOPYECTBA y4JAIUXCS U
pa3paboTKK y4eOHBIX
MojIeIIel poOOTOB.
HaGop nomken
[03BOJISATh YYAIIMMCS Ha
MPAKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTUU
POCKTUPOBAHHUS
POOOTOTEXHUYECKUX
KOMITJICKCOB Ha TIpUMepe
Y4eOHBIX MOJIETICH
[POOOTOB, a TaKkKe
M3y4UTh OCHOBHBIC
TEXHUYCCKUE PCLICHUS B
o0macTu
KHOCPHETUIECKUX U
BCTPAaNBAEMbIX CHCTEM.

B coctaB KOMIUIEKTa
ITOJDKEH BXOUTH Ha0Op
KOHCTPYKTHBHBIX
PIIEMEHTOB ISl COOpKHU
MaKeTa
MaHUITYJISILTHOHHOTO
po0oTa, KOMIUIEKT
METALTHYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB ISl COOpKHU
MaKeTa MOOHIEHOTO
poboTa u T.II.

B coctaB KOMIUIEKTa
BXOJIUT HAOOP
DIIEKTPOHHBIX
KOMITOHEHTOB JIJIs
M3y4EHUS] OCHOB
DIICKTPOHUKHU U
CXEMOTEXHUKH, a TAKKE
KOMILJICKT MIPUBOJIOB U
MATYNKOB Pa3IUIHOTO
TUIa IS pa3paboTKH
POOOTOTEXHUYECKUX
KOMILICKCOB.

IB COCTaB KOMILJIEKTA




ITOTKHO BXOJIUTE:
MOTOPBI C YHKOJIEPOM -
HEe MeHee 2 1T,
CEepBOMPHUBO/] OOJIBINOH -
He MeHee 4 mr,
CEpPBOIIPUBO/] MaJlblil - HE
MeHee 2 1T,
MH(ppPaKpaCHBIH JaTYHK -
He MeHee 3 IIIT,
YIIbTPa3ByKOBOW AaTYHK
- He MeHee 3 1T, JaTYUK
TeMIepaTyphl - HE MEHee
1 T, JaT4nK
OCBEIIIEHHOCTH - HE
MeHee 1 mT, Habop
DIICKTPOHHBIX
KOMITOHEHTOB
(pe3ucTopsl,
KOHJICHCATOPBI,
CBETOAMOIbI PA3TUIHOTO
HOMMHAJIA), KOMILICKT
[POBOJIOB JIJISt
OecraeyHoro
[POTOTUITUPOBAHUS,
m1aTa OecraeqyHoro
POTOTUITUPOBAHUS,
AKKYMYJISTOP H 3apsTHOC
yCTpOMCTBO.

B cocraB koMILIekTa
ITOJKEH BXOJIUTh
[porpaMMUpyeMbIi
KOHTpPOJUIEP,
[pOrpaMMHUpPYyEMbIN B
cpeae Arduino IDE wiu
QHAJIOTUYHBIX CBOOOIHO
PacCpOCTPAHIEMBIX
cpenax pa3paboTKH.
[IporpaMmupyemslii
KOHTPOJUIEP AOJDKEH
001a1aTh MOPTaMU JIJIs
[OJIKJIFOUYEHUS

U POBBIX U
QHAJIOTOBBIX YCTPOMCTB,
uHTepdeiicamu TTL,
USART, I12C, SPI,
Ethernet, Bluetooth nin
WiFi.

B coctaB koMIIeKTa
ITOJIKEH BXOJUTh MOJYJIb




TEXHUYECKOTO 3pEHUS,
MpeICTaBIISIOMNNA COO0M
BBIUHCITUTEIIBHOE
yCTPOMCTBO CO
BCTPOCHHBIM
MUKPOITPOIECCOPOM
(x01-BO siziep - HE MeHee
4 1T, 9acToTa sjapa He
Menee 1.2 I'T'1, o0bem
O3V - e menee 512 MG,
00BEM BCTPOCHHOM
namsTH - He MeHee 8 I'0),
MHTETPUPOBAHHON
Kamepoil (MakcuMalbHOE
paspeuieHue
BUICOTIOTOKA,
repeaBaeMoro 1o
unTepdeiicy USB - He
menee 2592 X 1944 en.)
1 ONITHYECKOU CUCTEMOIA.
Mo 1ysTb TEXHUYECKOTO
BPEHHUSI IOJKCH
00nagaTh
COBMECTUMOCTBIO C
pa3IMYHBIMU
[POrpPaMMHUPYEMbIMHU
KOHTPOJIJIEpaMH C
MOMOIIBI0 HHTEPPEHCOB
- TTL, UART, 12C, SPI,
Ethernet. Moayis
TEXHUYCCKOTO 3PEHUS
IOJDKEH UMETh
BCTPOCHHOE
[POrpaMMHOE
oOecrieyeHre Ha OCHOBE
OIEPAIMOHHON CUCTEMBI
Linux, mo3Bouisitoriiee
OCYILIECTBIISTh
HACTPOMKY CUCTEMBI
MAIIMHHOTO 00Y4eHUs
MapaMeTpOB HEMPOHHBIX
ceTell 11 OOHapyKeHUS
00BEKTOB, OMPEACTICHHS
MX ITapaMeTPOB U
manbHenIIeH
MICHTU(UKALIAH.
KoMrutekT nqoimkeH
o0ecreunBaTh
BO3MOKHOCTb M3YYCHUS




OCHOB pa3pabOTKH
[IPOTPaMMHBIX U
AnnapaTHBIX KOMILJIEKCOB
MH)KEHEPHBIX CUCTEM,
penienuii B cepe
"urepuer Benieit”, a
TaKKe PELICHUN B
0071aCTH pOOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEIUICKTA U
MAIIMHHOTO O0YYEHUSI.

KommnbrotepHoe o0opynoBaHue

1 HoytOyx

DopM-(hakTop: HOYTOYK;
Kectkas,
HEOTKIIIOYaeMast
KJIaBUATypa: HAJIMYUE;
Pycckas packnanka
KJIABHATYPHI: HAJIMYUE;
JlnaroHasb KpaHa: HE
Menee 15,6 n1o0iMoB;
Pa3permenre skpaHa: He
Mernee 1920 x 1080
MMUKCEIICH,

KommuectBo siaep
rporeccopa: He MeHee 4,
Koan4uecTBO MOTOKOB: HE
Menee 8;

ba3oBas TakTOBas
gacToTa Impoleccopa: He
Mmenee 1 1T
MaxkcuMallbHast TAKTOBas
gacToTa Mmpoleccopa: He
menee 2,51 T,
Kani-nmaMsaTe
nporeccopa: He MeHee 6
MOaiit;

O0bEeM yCTaHOBJICHHOU
OIIEPaTUBHOMN MaMSITH. HE
MeHee 8 ['0aliT;

O0BeEM

o iep>KkuBacMomn
ONIEPaTUBHON MaMSITH
(1 BO3MOYKHOCTH
pacIIMpEeHNUs): He MEHEee
24 T'0alit;

O0BEM HAKOIMUTEIIS
SSD: ne menee 240

["OaiiT;

3 .
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Bpemst aBTOHOMHO
paboThI OT OaTapen: He
MeHee 6 4acoB;

Bec HoytOyKka ¢
YCTaHOBJICHHBIM
AKKYMYJIATOPOM: HE
0onee 1,8 kr;

Buemrnuii nuatepderic
USB crannapra He Huxke
3.0: He MeHee Tpex
CBOOOIHBIX

Buemrnuii nuatepderic
LAN (ucnone3oBanue
MePEXOTHUKOB HE
peTyCMOTPEHO):
HaJTN4ue;

Hamnune momyneit u
mHTEp(hEercoB
(ucnosp3oBaHue
[ePEXOTHUKOB HE
npeaycmoTpeHo): VGA,
HDMI,

becnipoBonas cBs3b Wi-
Fi: Hamuume ¢
[o/1/Iep>KKOM cTaHaapTa
|[EEE 802.11n umn
COBpPEMEHHEE,
\Web-kamepa: Hamuuue;
MaHuIyIsITop " MBIIIb"
HaJ4ue;
[IpenycTaHoBI€eHHAS
OTIepalioHHast CUCTEMa C
rpaduueckum
M0JTH30BATEIILCKUM
uHTEpPeiicoMm,
oOecrieunBaromas
paboty
pacIpoCTpaHEHHBIX
00Opa3oBaTEIbHBIX U
00IIECUCTEMHBIX
MPUIOKEHUI: HAJINYHE.

M®YVY (mpunTep,
CKaHep, KOIHP)

Tun ycrpoiictea: MOY
(byHkimu neyaru,
KOITUPOBAHMS,
CKaHHPOBAHWUSI);
Dopmat Oymaru: He
menee A4,

[[BEeTHOCTB: YepHO-

OeJIbIi;

1 mrr.
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TeXHOIOTHS ITeYaTH.
mazepHas
MaxkcumalibHOE
pa3pelieHue rneyaTu: He
Mernee 1200 x 1200
TOYEK;

Wutepdeiicer: Wi-Fi,

Ethernet (R}45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILIEKT OBOPYJOBAHUSI

Haumenosanue
o0opynoBaHUs

Kpatkue npumepHbie
TEXHUYECKUE
XapaKTEePUCTUKHU

KomnnuectBo enmuunig
JUTS PO UITBHOTO
KOMILJICKTa
(oO1Ie00pa3oBaTeIbHbIC
OpraHu3alnu, He
SIBJISTFOTITECS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KomnnuectBo enmuuig
TS PO UITBHOTO
KOMILJICKTa
(MaJI0KOMILIEKTHBIC
0011c00pa3oBaTEIbHBIC
OpraHu3alliu), €. U3M.

HbA30BAS (OBA3ATEJIbHAS YACTD)

ECTGCTBGHHO-Hay‘{HaH HaIIpaBJICHHOCTDb

1.

[udposas
mabopatopus 1o

OrOJI0THHU
(yuenmueckasi)

O0ecrieynBaeT
BBIIIOJTHEHUE
mabopaTopHBIX paboT HA|
YpOKax 1o OMOJIOTHH B
OCHOBHOM IIIKOJIE U
MPOEKTHO-
KCCJIEJ0BATEIbCKOM
eI TeNIbHOCTH
yJaIuxcsl.
KoMekramus:
becnipoBoiHOM
MYJIBTUIATYHK TI0
0HOJI0THH C 6-10
BCTPOCHHBIMU
TaTYUKaAMU:

JIaTunK BIaXKHOCTH C
ITMana30HOM H3MEPCHHS
0...100%

J]aTunk OCBEIIEHHOCTH
C IMara3oHoOM
M3MEPEHUS HE YKE YeM

3 .

ot 0 1o 180000 n1x
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JlaTaux pH ¢
TMana30HOM H3MEPEHHS
He yxxe yem ot O 10 14
pH

/laTunk TemnepaTypsl C
TMana3oHOM H3MEPEHHS
He yke yeM oT -20 1o
+140 C

JaTuuk
DIIEKTPOIIPOBOAUMOCTH
C IMana3oHaMH
M3MEPEHUS HE YKE YeM
ot 0 1o 200 MxCwm; ot O
no 2000 mxCwm; ot O 1o
20000 MmxCwm

JlaTuuk TemMmnepaTypsl
OKpY>KaroLEen Cpepl C
Tama3oHOM HU3MEpPEHUS
He yke yeM oT -20 1o
+40

AKceccyapsl:

Ka6ens USB
COEIMHUTEIbHBIN
3apsIHOE YCTPOWCTBO C
kabeaem MiniUSB

USB Ananrep
Bluetooth 4.1 Low
Energy

KpaTtkoe pykoBOACTBO
MO SKCIUTyaTaI[uu

1 poBoii JabopaTopuun
[udposas
BHICOKaMeEpa ¢
METaNINYECKUM
[ITATUBOM, Pa3peIIeHHe
He menee 0,3 Muukce
[IporpammHoOe
oOecrieueHue
MeToandyeckue
[PEKOMEHIAINH HE
MeHee 30 paboT
'YnakoBka

Hamuue
[PYCCKOSI3BIYHOIO caiiTa
MOIICPKKH, HAJTMINE

XUMHWHU

TabopaTOpHBIX paboT

BHICOPOJIUKOB.
[udposas O0ecrnieunBacT 3 . 2 mT.
mabopaTtopus 1o BBITIOJTHEHUE




(yuenmueckasi)

M0 XMMHUHU Ha yPOKax B
OCHOBHOM IIIKOJIE U
MPOEKTHO-
KCCJIeJ0BATEIbCKOM
eI TeNIbHOCTH
yJaIuxcsl.
KoMmiekranus:
becnipoBoHOM
MYJIbTHIATIHK 110
XUMHUH C 4-Mst
BCTPOCHHBIMU
TaTYUKaAMU:

JlaTunk pH ¢
ITMana30HOM M3MEPCHHS
He yxe yem ot O 1o 14
pH

J[aTYMK BBICOKOM
TeMIepaTyphl
(TepMomnapHbIii) ¢
ITMana30HOM M3MEPCHHS
He yke yeM oT -100 o
+900 C

JlaTank
PIIEKTPOIIPOBOIUMOCTH
C IMaIra3oHaMu
M3MEpEHUs HE y)KE YeM
ot 0 1o 200 MxCwMm; ot O
o 2000 mxCwm; ot O 1o
20000 MxCwm

JlaTuuk TemnepaTypbl
IUIATUHOBBIN C
TMana3oHOM H3MEPEHHS
He yxe yem oT -30 10
+120 C

OTaeabHbIe TaTYUKU:
JaT4nK ONTHIECKOMN
IoTHOCTH 525 HM
AKceccyapsl:

Kabens USB
COCIMHUTEIILHBIN
3apsIHOE YCTPOUCTBO C
Kkabexem MiniUSB
USB Ananep
Bluetooth 4.1 Low
Energy

Kparkoe pykoBOJCTBO
M0 HKCIUTyaTalluu

[ poBoii TabopaTopun

HaGop nabopatopHoii




OCHACTKH
IIporpammHuoe
oOecrieueHue
MeToamdeckre
[pEKOMEHAAIUN He
meHee 40 pabot
Hanuune
[PYCCKOSI3BIYHOIO caiiTa
MO IePKKHU

Hanuuune
BUJICOPOJIUKOB.

[udposas
mabopatopus 1o

buznke
(yuenmueckasi)

O6ecnieunBaeT
BBITIOJTHEHUE
PKCIIEPUMEHTOB TI0
TeMaM Kypca (pU3uKH.
KoMiekranus:
becnpoBoiHOM
MYJIbTUATYHK IO
¢dusuke ¢ 6-10
BCTPOCHHBIMU
TaTIMKaMU.

[{udposoit maTumk
TEMIEPaTyPhI C
ITMana30HOM H3MEPCHHS
He yke yeM oT -20 1o
120C

[{udposoit natumk
A0OCOJIIOTHOTO JTaBJICHUS
C IMama3oHOM
M3MEpEHUs HE y)Ke YeM
ot O 1o 500 xI1a
JaT4nK MarHUTHOTO
M0JIsI C JMAna3oHOM
M3MEpPEHUs HE y)Ke YeM
ot -80 o0 80 MTx
JlaT9nK HAPSHKEHUS C
TManazoHaMu
M3MEPEHUS HE YKE YeM
oT -2 1o +2 B; ot -5 50
+5 B; or -10 g0 +10 B;
ot -15 o +15B
/laTunk TOKa HE yXKe
gem ot -1 10 +1 A
/laTunk akcerepoMeTp C
MoKa3aTesIMU HE MEHee
uem: +/- 2 Q; +/- 4 g; +/-
89

OTaebHbIE

yCTpOICTBA!

3 .
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USB ocrimmiorpad e
MeHee 2 kanana, +/- 100
B
IAKceccyaphl:

Ka6ens USB
COEIMHUTEIbHBIN
3apsIHOE YCTPOUCTBO C
KkaOesem MiniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

KonctpykTop ans
[TpOBEICHUS
PKCIIEPUMEHTOB
Kparkoe pykoBOJCTBO
[0 SKCIUTyaTaluu

[ poBoit TabopaTopuun
[IporpammHoOe
oOecrieucHne
MeToandyeckue
pexomenammu (40
pabor)

Hamuue
[PYCCKOSI3BIUHOTO caiiTa
MO JI/IEPIKKU

Hamuue

B ICOPOJIUKOB.

KommbroTrepHoe o0opynoBaHue

4.

HoyTOyx

Dopm-dakTop:
HOYTOYK;

PKecTkast,
HEOTKJIF0YaeMast
KJIaBUATypa: HAJIUYHE;
Pycckas packiaika
KJIaBUATYpbI. HAJTUYUE,
J/{naroHans 3KpaHa: He
MmeHee 15,6 qroiiMoB;
Pazperienue skpana: He
menee 1920 x 1080
[MUKCEJIEH,

KonuuectBo siiep
npoleccopa: He MEeHee
4
KonnuecTBO MOTOKOB!
He MeHee 8;

bas3oBas TakTOBas
HyacToTa mpoLeccopa: He

Mmenee 1 1T

2 10IT.




MakcumalibHast
TaKTOBAs 4aCTOTa
npolieccopa: He MeHee
251Tn;

Ksni-nmamsite
nporeccopa: He MeHee 6
Mo6aiir;

O0BeM yCTaHOBIIEHHOU
OIIEPATUBHOM MaMSITH:
He MeHee 8 ['0aiiT;
O0Bbem
M0/1/ICPIKUBACMOM
OIICPATUBHOM MaMSITH
(U1 BO3MOKHOCTH
PACIIMPEHHUs): HE MCHEE
24 T'Gaiir;

OO0bEeM HAKOIHTEIS
SSD: e menee 240
["Oair;

Bpemst aBTOHOMHOM
paboThI OT OGaTapeu: HE
MeHee 6 4acoB;

Bec HoytOyKa ¢
YCTAHOBJICHHBIM
AKKYMYJISITOPOM: HE
0oxnee 1,8 kr;

BuemHuii naTepdeic
USB crannapra He
Hioke 3.0 He MeHee
TpeX CBOOOJIHBIX;
Buemnuii naTepdeic
LAN (ucmons3oBanue
MEepEeXOTHIKOB HE
peyCMOTPEHO):
HaJI4Yue;

Hanuuue moayneit u
uHTEpQEiicoB
(ucmonb3oBaHMe
MePEXOTHUKOB HE
npeaycmoTpeHo): VGA,
HDMI;

becnipoBoIHAs CBSI3b
Wi-Fi: nanuuue ¢
[OIICPIKKON CTaHAapTa
|[EEE 802.11n nnu
COBpEMEHHEE;
\Web-kamepa: Hanmuuue;
MaHUITy IS TOp " MBIIIB":
HAJINYUC;




[IpenycTaHoBIEHHAS
oIepalMoHHas CUCTeEMa
c TpadUIECKUM
[0JIb30BATEILCKUM
uHTEpeiicoMm,
oOecrieunBaroIas
paboty
pPacTpoCTpaHEHHBIX
00pa3oBaTEIbHBIX U
00IIECUCTEMHBIX
MTPUIIOKEHHN
HaJIM4He.

5. MOV (npunrep,
CKaHep, KOIHP)

Tumn yctpoiicta: MOY
(byHkIHMK neyaTw,
KOITMPOBAHHS,
CKaHUPOBAHUS);
dopmar Oymaru: He
MeHee A4;

[[BETHOCTB: YEepHO-
O€JIBIi;

TeXHOIOrUs TIeYaTH:
Ta3epHas
MakcuManbHOE
pa3peleHue neyaTu: He
menee 1200 x 1200
TOYCK;

Murepdeiicer: Wi-Fi,

Ethernet (RJ-45), USB.

1 mrr.
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JIOTIOJIHUTEJIbHOE OBOPYJIOBAHUE

EcTecTBEeHHO-HAay4YHAas HAIPaBIEHHOCTh

1. |Hudposas
mabopatopus 1Mo

OrOJI0THU
(yuenmueckast)

O0ecrieynBaeT
BBITIOJIHEHE
mabopaTopHBIX paboT HA|
YpOKax 1o OMOJIOTHH B
OCHOBHOM IIIKOJIE U
MPOEKTHO-
KCCJIeJ0BATEIbCKOM

eI TENIbHOCTH
yJaInuxcsl.
KoMrekranuys:
becnipoBoiHOM
MYJIbTHIATYHK 110
O1oa0ruu ¢ 6-10
BCTPOCHHBIMU
TaTYUKaAMU:

JIaTynK BIAXKHOCTH C
ITMana30HOM M3MEPCHHS

0...100%

1 .




JaT4nK OCBEIIEHHOCTH
C IMama3oHOM
M3MEpPEHUs HE y)KE YeM
ot 0 1o 180000 nx
JlaTaux pH ¢
TMana3oHOM H3MEPEHHS
He yxe yem ot O 1o 14
pH

JlaTuuk TemMmepaTypbl C
ITMana30HOM M3MEPCHHS
He yke yeM oT -20 1o
+140 C

JaTuuk
DIIEKTPOIPOBOTUMOCTH
C JIMarma3oHaMHu
M3MEPEHUS HE YKE YeM
ot 0 10 200 MxCwm; ot O
o 2000 mxCwm; ot O 1o
20000 MmxCwm

JlaTuuk TemMmepaTypsbl
OKpY>Karolen Cpepl C
TMana3oHOM H3MEPEHH
He yxe yem oT -20 10
+40

IAKceccyaphl:

Kabens» USB
COETMHUTEIbHBIN
3apsIHOE YCTPOUCTBO C
KaOeem MiniUSB

USB Ananrep
Bluetooth 4.1 Low
Energy

KpaTtkoe pykoBOACTBO
MO SKCIUTyaTaI[uu

11 poBoii JabopaTopuun
[udposas
BHJICOKaMepa ¢
METaUTMICCKUM
[IITATUBOM, Pa3pCIICHHUE
He MeHee 0,3 Mmukc
[IporpammHoe
oOecrieucHne
MeToandeckue
[PEKOMEHIAINH HE
MeHee 30 paboT
'YnakoBka

Hamuuue
[PYCCKOSI3BIYHOIO caiiTa
10JI/ICPIKKH, HATHIHEC




BUICOPOJTMKOB.

[udposas
iTabopaTopus 1mo
XIMUHU
(yuenmueckasi)

OOecneynBaeT
BBITIOJIHEHUE
mabopaTopHBIX pabOT
M0 XMMHUHU Ha YPOKax B
OCHOBHOM IIIKOJIE U
MPOEKTHO-
KCCJIeJ0BATEIbCKOM
eI TeNLHOCTH
yUaIuxcsl.
KoMmiekranus:
becnpoBoiHOM
MYJIbTUATYHK TI0
XUMHH C 4-Mst
BCTPOCHHBIMU
TaTYUKaAMU.

JlaTaux pH ¢
TMana3oHOM H3MEPEHHS
He yxe yem ot O 10 14
pH

J[aTYMK BBICOKOM
TeMIepaTyphl
(TepMomnapHbIii) ¢
ITMana30HOM H3MEPCHHS
He yxe yeM oT -100 o
+900 C

JlaTank
PIIEKTPOIIPOBOIUMOCTH
C IMaIra3oHaMu
M3MEpEHUs HE y)KE YeM
ot 0 1o 200 MxCwMm; ot O
o 2000 MmxCw; ot O 1o
20000 MxCwm

JlaTuuk TemnepaTypbl
IUIATHHOBBIM C
ITMana30HOM M3MEPCHHS
He yke yeM oT -30 10
+120 C

OTnenbHbIe JaTYUKU:
J{aTunk OmTHYECKOM
IoTHOCTH 525 HM
AKceccyapsl:

Kabens USB
COCIMHUTEIILHBIN
3apsIHOE YCTPOUCTBO C
KkabexeMm MiniUSB
USB Anantep
Bluetooth 4.1 Low

Energy

1 .




KpaTtkoe pykoBOACTBO
[0 HKCIUTyaTalluu

11 poBoii JabopaTopuun
HaGop naboparopHoii
OCHACTKHU
IIporpammHuoe
oOecrieueHue
MeToandyeckue
[PEKOMEHIAIH HE
Menee 40 pabot
Hamuue
[PYCCKOSI3BIYHOIO caiiTa
MOIIEPIKKU

Hamuue

B JICOPOJIUKOB.

[udposas
mabopatopus Mo

buznke
(yueHmueckast)

O0ecreynBaeT
BBITIOJTHEHUE
PKCIIEPUMEHTOB TI0
TeMaM Kypca (QU3HKH.
KoMIiekranus:
becnipoBoHOM
MYJIbTHIATIHK 110
¢dusuke ¢ 6-10
BCTPOCHHBIMU
TaTYUKaAMU:
[{udposoit maTumk
TeMIiepaTyphl ¢
TMana30HOM H3MEPEHHS
He yxe yem oT -20 10
120 C

[{udposoit naTumk
a0OCOJIFOTHOTO JABJIEHUS
C IMAITa30HOM
M3MEpPEHUs HE y)KE YeM
ot O mo 500 xIla
J{aTuynk MarHUTHOTO
107151 C TUana30HOM
M3MEPEHUs HE Y)KE YeM
ot -80 10 80 MTx
JlaT9uK HAPSHKEHUS C
rana3zoHaMu
M3MEPEHUs HE YKE YeM
oT -2 10 +2 B; ot -5 50
+5 B; or -10 g0 +10 B;
or -15 10 +15 B
/laTunk TOKa HE yxKe
uem or -1 o +1 A
/laTunk akcerepoMeTp C

IIOKa3aTCJIIIMHU HC MCHECC

1 .




ueM: +/- 2 Q; +/- 4 g; +/-
8g

OTaenbHbIE
yCcTpoiicTBa!

USB ocrmmiorpad e
MeHee 2 kanana, +/- 100
B

AKceccyapsl:

Ka6ens USB
COETUHUTEIBHBIN
3apsIHOE YCTPOUCTBO C
KkaOeem MiniUSB
USB Ananep
Bluetooth 4.1 Low
Energy

KoucTpykTop st
[IPOBEICHUS
HKCIIEPUMEHTOB
Kparkoe pykoBOJCTBO
M0 HKCIUTyaTalluu

1 poBoit TabopaTopun
IIporpammHuoe
oOecrieueHne
Metomueckue
pekomenmarmu (40
pabor)

Hamuue
[PYCCKOSI3BIYHOTO caiiTa
[OIICPKKU

Hamuue

B JICOPOJIMKOB.

[udposas
mabopatopus Mo

buznoIorun
(mpoduTbHBII
YPOBEHB)

O0ecrieynBaeT
[pOBE/ICHNE
ICCIEIOBAHMS 110
(yHKIIMOHUPOBAHUIO
UIEJIOBEUECKOTO
OpraHu3Ma.
KoMmiekranus:
becnipoBoHOM
MYJIbTHIATYHK 110
¢duznonoruu ¢ 510
BCTPOCHHBIMU
maTyukamu. JlaTuuk
ApTepUaIBLHOTO
nasitenus (0...250 MM
pT. CT.)

JlaTunk mymbca ¢
TMarmazoHoOM U3MEPEHUS

He yxe yem oT 30 j10

1 .




200 ya/mMun

JlaTuuk TemnepaTypbl
TeJia ¢ IMana3oHoM
M3MEPEHHUs HE YXKe YeM
ot +25 no +40 C
JaT4nK 4aCTOTHI
ITBIXaHMS C MANa30HOM
M3MEPEHUS HE YKE YeM
ot 0 mo 100
[KJI0B/MUH

JlaTuuk yCKOpeHHs ¢
nokasareysiMu +/- 2 g
+/-49;,+/-89
OTnensHbIe
YCTpOMCTBA!

JTatauk OKI ¢
Tama3oHOM HU3MEpPEHUS
He yxe yeM oT -300 110
+300 MB)

JlaTunk pH ¢
Tama3oHOM HU3MEpPEHUS
He yxe yem ot O 10 14
pH

JlaTuuk cuinomep ¢
Tarna3oHoOM U3MEpEHUs
He yxe yem oT -40 1o
40 H

J{aT4nK OCBEIIEHHOCTH
C IMana3oHoOM
M3MEPEHHUs HE YXKe YeM
ot 0 1o 180000 nx
IAKceccyaphl:

Ka6ens USB
COEIMHUTEIbHBIN
3apsIHOE YCTPOUCTBO C
kabeaem MiniUSB

USB Ananep
Bluetooth 4.1 Low
Energy

KoucTpykTOop [uist
MPOBEICHUS
HKCIIEPUMEHTOB
Kparkoe pykoBOJCTBO
M0 HKCIUTyaTalluu

[ poBoit 1abopaTopuun
[IporpammHoOe
oOecrieueHue
MeToaudyeckue
[PEKOMEHIAINH HE




meHee 20 pabot
Hanuune
[PYCCKOSI3BIYHOTO caiiTa
[OIICPKKU

Hanuune
BUICOPOJIUKOB.

[udposas
mabopatopus Mo

PKOJIOT K

ObecrieunBaet
MpOBe/IeHNE y4eOHOTO
PKOJIOTUYECKOTO
MOHUTOPHUHIA
MHCTPYMEHTAJIbHBIMU
MeTtonamu. HabGop
pUMEHSIETCSI IPU
M3y4E€HUH SKOJIOTHH,
OMOJIOTUH, XUMHUH,
reorpadguu u
pUPOJIOBEICHUS, A
TaKkKe JUIs
VH/IMBU Ty aJIbHBIX
MCCIICZIOBAaHUS U
MPOEKTHOU
MesITeTbHOCTH
[IIKOJTbHHKOB.
KoMmiekranus:
becnipoBoHOM
MYJIbTHIATYHK 110
HPKOJIOTUYECKOMY
MOHHUTOPHUHTY € 8-10
BCTPOCHHBIMU
TaTYNKaMU:

JaTyuk HUTPAT-HOHOB
JlaTyuk XJI0pUI-HOHOB
JlaTaux pH ¢
arna3oHoOM U3MEpEeHUs
He yxe yem ot O 1o 14
pH

JlaTunK BIaXKHOCTH C
Tama3oHOM H3MEpPEHUS
0...100%

JlaTynK OCBEUICHHOCTH
C IMana30HOM
M3MEPEHUS HE YKE YeM
ot 0 1o 180000 ik
JlaTyuk TemMmepaTypbl C
Tama3oHoOM H3MEpPEHUS
He yke yeM oT -20 1o
+140 C

JaTunk

PIIEKTPOIPOBOIUMOCTH

1 .




C Marma3oHaMu
M3MEpPEHUs HE y)KE YeM
ot 0 1o 200 MxCwMm; ot O
o 2000 MmxCwm; ot O 1o
20000 mxCwm

JlaTuuk TemnepaTypbl
OKpY>KaroLEen Cpepl C
ITMana30HOM H3MEPCHHS
He yke yeM oT -20 1o
+50 C

OT/CIIbHBIC TaTYUKH.
JlaTunk 3ByKa ¢
byHKIHIEH
WHTETPUPOBAHMS C
ITMana30HOM H3MEPCHHS
4acTOT HE MEHEE YeM OT
50 I'ry o 8 kI,
JlaT4MK BITAXKHOCTH
MOYBHI C JIMAITA30HOM
M3MEPEHUS HE YKE YeM
ot 0 1o 50%

JlaTyuk Kucmopoja c
TMana3oHOM H3MEPEHHS
ot 0 1o 100%

JaT4nK ONTHIECKOMN
[UIOTHOCTH 525 HM
JaT4nK ONTHIECKOMN
1oTHOCTH 470 HM
JlaTauk TypOuIuMeETp C
TMana3oHOM H3MEPEHHS
He yxe yem oT O 1o 200
NTU

JlaTuuk okucu yriaepoja
C IMama3oHOM
M3MEpEHUs HE y)Ke YeM
ot 0 1o 1000 ppm
AKceccyapsl:

Ka6ens USB
COCMHUTEIBHBIH (2
[1IT.)

3apsIHOE YCTPOUCTBO C
KkaOesem MiniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

CTepikeHb s
BaKPETUICHUS TATYMKOB
B IIITATHBE

Kparkoe pykoBOJCTBO




M0 SKCIUTyaTaIuu
11 poBoii JabopaTopuun
IIporpammHuoe
oOecrieueHne
Metomueckue
[PEKOMEH AN HEe
MeHee 20 paboT
'YnakoBka

Hamuue
[PYCCKOSI3BIYHOIO caiiTa
[10JI/ICPIKKH, HAJTHIHEC
BHICOPOJIUKOB.

Muxkpockor
1 pOBOIA

Ty MUKpoOCKoOIa!
OMOJIOTHYECKUI
Hacanka Mukpockona:
MOHOKYJISIpHAs
Hasnauenwue:
mabopaTopHBIi

MeTo 1 ucclieJOBaHUS.
CBETJIOE TTOJIe
Matepral ONTHUKH:
OIITHYSCKOE CTEKIIO
'YBeauueHue
MUKPOCKOTIa, KpaT: 64 -
1280

Oxymspel: WF16x
O0BekTUBbI: 4X, 10X,
40xs

(o AP y>)KUHEHHBI)
PeBosibBEpHAs TOJIOBKA!
Ha 3 00bEKTHBA

TUII IOJICBETKH .
BepKasno UM CBETOIMO/T
PacrioyioskeHue
MOJCBETKH. BEPXHSS U
HDKHSS

MaTtepuan kopoyca:
METaJIIT

IIpeAMETHBIN CTOJIHK,
MM 90

M crounuk muranus: 220
B/50 I'

Uucio meranukcenei: 1

1 mrr.

1 .

Ha6op OI'D no
XIMUHU

B HaGop BXOAST BECh
mabopaTopHbIe
hiiekTponnbie 200 T,
CIIMPTOBKA
itabopaTopHasi, BOpOHKa

1 mrr.

1 .




KOHUYECKasl, MajovKa
CTEKJISTHHAsI, TPOOUpKa
I1X-14 (10 wryk),
CTaKaH BBICOKUH C
HocukoM BH-50 ¢
METKO# (2 ITyKH),
VLT H TP
M3MepUTeIbHbBIN 2-50-2
(cTeKJISIHHBIH, C
MPUTEPTON KPBIIIKOIA),
[ITATUB JJIs1 IPOOUPOK
Ha 10 raesn, 3axum
MpOOUPOYHBIH,
ImaTenb-aoxedka (3
[ITYKH), HA00P
(h1aKOHOB ISt
XpAaHECHUS] PAaCTBOPOB U
peakTuBoB (00BEM
¢makona 100 mi - 5
KOMITLJICKTOB 110 6 IMITYK,
00beM (akona 30 mt -
10 xoMIIJIeKTOB 110 6
IITYK), IATAHIP
M3MEPUTENBHBIN C
HocukoMm 1-500 (2
[ITYKH), CTAKaH
Bricokuii 500 mut (3
[ITYKH), HA0Op epriei
TUTST MBITBSI TIOCYTBI
(epir It MBITBS
pOoOUPOK - 3 MITYKH,
epII ISl MBIThS KOJIO - 3
[ITYKH), XaJIaT OeIIbIi
x/0 (2 mTykn),
TIepYaTKU PE3UHOBBIC
XMMHYECKHe cToikue (2
[ITYKH), OYKH
BalUTHBIE, (QUITBTPBI
oymaxubie (100 mTyk),
roproyee JUisi CIIMPTOBOK]
(0,33 7).

B coctaB Ha0Op BXOAAT
[PEAKTUBBI: ATFOMUHHI,
PKEIIe30, COJISTHAs
KHCJIOTa, METHIIOPAHK,
dbeHondTanens,
AMMUAK, IIEPOKCHU]T
BOJIOPOJIa, HUTPAT
cepeOpa u pyrue; B




o01el cinoxHocTH - 44
[Pa3IMYHBIX BELIECTB,
MCIIOJIb3YEMBIX IS
COCTaBJICHUS
KOMILIEKTOB PEaKTHBOB
[pY IPOBEICHUN
PK3aMEHAI[IOHHBIX
HKCIIEPUMEHTOB 110
KypCy LIKOJIBHOU
XMMHH.

YueOHas
mabopatopus Mo
HEWPOTEXHOJIOT MU

B cocTaB BXOISIT:
Cencop Tum 1 He meHee
1 1., 00ecieunBaeT
BO3MOKHOCTD
[PETUCTPAIINHU CUTHAJIA
BIEKTPUYECKOM
AKTUBHOCTH MBIIIII]
(371€eKTPOMHOTPAMMBI,
OMI).

Peructparnmst 100KHA
OCYILIECTBIISIETCS
HEHHBA3UBHO, CyXHUMH
DIICKTPOIaMH.
IBO3MOKHOCTBIO
KpETUICHUS K PyKe
UeJIOBEKA, YTO JOHKHO
TaBaTh BO3MOYKHOCTD
[PETUCTPUPOBATH
PIIEKTPUIECKYIO
AKTUBHOCTH MBIIIIIIEI B
0071aCTH, HaJl KOTOPOIt
pacrioyiaraercs
kperuienue. [Ipu
HATPSYKCHUHA MBIIIIBI
T0KHA OBITH
oOecreueHa
BO3MO>KHOCTH
HAOIIOICHHS TYYHOCTH
curHana (T.e.
npucyrcteue OMI),
Mpu pacciabieHun
MBIIIIIEL - €€
OTCYTCTBHE.

Cencop Tum 2 He MeHee
1 mt., obecrieunBaeT
BO3MOKHOCTH
[PETHCTpaIliy CUTHAJIA
(hoTOIIICTH3MOTPaMMBI

(DIIT) onTuveckum

1 mrr.
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yTeM, 3a CYET
M3MEHEHUS
OTPaKEHHOTO OT
KPOBEHOCHBIX COCYIOB
cBeTa, 00BEM KOTOPBIX
M3MEHSIETCS O]
BO3ACHCTBUEM
[yJTbCOBOM BOJIHBI.
CeHcop JT0JDKEH OBITh
oOecrieueH
BO3MOKHOCTBIO
KPETUICHHS K

MO/ TyIIICUKE Majblla
ueIoBEKA.

Cencop Tum 3 He MeHee
1 wrT., o6ecnieunBaer
BO3MO>KHOCT.
[PETHCTpaIlNU CUTHAJIA
DIICKTPOKAPAMOTPAMMBI
(OKT') He MHBa3UBHBIM
CII0OCO00M;
peructparyu |, [l u [l
OTBEJICHUH,

[10 IKJIFOUEHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO
COEIMHUTEIBHBIX
[POBOJIOB,
000pYIOBaHHBIX
TouchProof pazpemamu.
Cencop Tum 4 He MmeHee
1 T, 06ecieunBaeT
BO3MOYXHOCTD:
[PETUCTPAIINHU CUTHAJIA
KO>KHO-TaJIbBAHHYECKOU
peakuuu (KI'P),
[perucTpaius KOToporo
OCYILIECTBIISIETCS HA
[TIOCTOSSHHOM TOKE;
MOIKITIOYCHUS K TEITY
UeJI0BEKA C ITOMOIILIO
CYXUX DJIEKTPOJIOB,
10JIKJTFOYCHUE KOTOPBIX
K CEHCOPY
OCYILIECTBIISIETCS C
rmomoIiso TouchProof
[Pa3bEMOB.

Cencop Tum 5 He MeHee
1 ., o6ecnieunBaer




BO3MOKHOCTB!
[pETUCTpaLM CUTHAlIa
BIEKTPUYECKOM
AKTUBHOCTH MO3Tra
(93T) ¢ momoIpo
CYXUX HEMHBa3UBHBIX
DIIEKTPOIOB;
perucTpanuu
PIEKTPUYECKOMN
AKTUBHOCTHU Pa3HBIX
MoJIe MO3ra;
MOIKITIOYCHUS
PIIEKTPOJOB K CEHCOPY €
MOMOIIIBIO
COCTMHUTEIHHBIX
MPOBOJIOB,
000pyTOBaHHBIX
TouchProof pazsemamu;
BaKpeIUICHUS
DIIEKTPOJIOB Ha
MOBEPXHOCTH T'OJIOBHI.
Cencop Tum 6 He MeHee
1 1., 00ecieunBaeT
BO3MOKHOCTB!
[pETUCTpALMH CUTHAJIA
KOJIeOaHUs TPYIHOM
kietku (Cencop
ITbIXQHMS); ONPEICIICHHS
MaCTOTHI JIbIXaHUS.
'YcrporicTtBo aiist coopa
ITAHHBIX OT CEHCOPOB U
nepeadn Ha
[epcoHaNbHBII
KOMIIbIOTEP
oOecrieunBaeT
BO3MOHOCTH cOOpa
ITAaHHBIX OT
MOIKJTIOYCHHBIX K HEMY
CCHCOPOB U OTIPABKY
MOJTy4CHHBIX JaHHBIX HA)
[TK. [ToakmoueHnue
[ICHTPAIBHOTO MOJYJIS K
[K ¢ nomomrro USB-
kaOesst. LlenTpanbHbIii
MOJTyJTb UMEET HE MEHEe
1 wT.: radpbBaHUYECKYIO
m3ossuio oT T1K.
LleHTpaJIbHBIN MOYJIb
o0ecrieunBaeT




BO3MOKHOCTE
OJIHOBPEMEHHOTO
[MOIKJIFOYEHHS BILIOTH
1o 4 cerncopoB. Kaxxaprit
113 BXOI0B
[lenTpaibHOrO MOAYJS
MMEET raJIbBAHUIECKYIO
30O
(oOecrieueHue
Me)KKaHaIbHOM
raJbBaHUYECKON
M30JISLINN ).
[TonxmroueHue
CEHCOPOB K
[{eHTpaIbHOMY MOIYITIO
OCYLIECTBIISIETCSI C
ITOMOIITBIO
CIICITUATM3UPOBAHHBIX
pa3zbeMoB tuna LEMO,
00€eCIIeUrBarOIINX
MPaBUIBHOCTh
MOIKJIFOYCHUS pa3zbeMa
1 CHIDKAIOIINX PUCK
CIy4ailHOr0 KacaHUsl
pa3peMoB
TOKOTIPOBOISIIIAX
JacTeil, a TaKKe
00€ECIIEYNBATOIIINX
BaIUTYy OT
HECAaHKIIMOHUPOBAHHOTO
[TOIKJTFOYEHHUS K
MPOU3BOJILHBIM
yCTpOMCTBaM.

Monayns "Kraomnka" ne
Mmenee 1 mit.,
00ecIeunBaeT
BO3MOYKHOCT.
pa3MeTKH
[PETUCTPUPYEMBIX
CUT'HAJIOB U OTMEYAarh
He MeHee 3-xX
[Pa3TUYHBIX KATETOPUH
COCTOSIHU.

'Y CTpOiCTBO, BXOSIIEE
B COCTaB JIAOOPATOPHH,
ITOJKHO 00€CIIeunBaTh
BO3MOKHOCTH
[perucTpaIu
aApTepUaIbLHOTO




TaBJICHUS.
IIporpammHuoe
obecrieuenue (manee -
[10). {omkHo
00eCcIIeUYnBaTh
BU3YAJIU3ALHIO U
00paboTKy
[PETUCTPUPYEMBIX
CHTHAJIOB.

["maBHOE OKHO
[POIrpaMMBbI JOJKHO
COCTOSITh U3 BKJIAJIOK,
Ka)</1ast U3 KOTOPBIX
COZIEPIKUT HAOOP
rpaduKoB,
HEOOXOAUMBIX IS
OTOOpaKEHUS
Tpedyemoit
MH(POPMAIIH.

J{oJDKHA UMEThCS
BKJIAJKA JJIS
0JTHOBPEMEHHOT'O
MPOCMOTpA CUTHAJIA CO
BCEX CEHCOPOB,
0JTHOBPEMEHHO
[10IKJTFOUEHHBIX K
[lenTpanbHOMY
MOTYJTIO.

OTO 0OeCIIeYnBacT
BO3MOYKHOCTb
MHOTOKaHaJIbHOTO
(mosurpaduaeckoro)
pexxrMa padoThI
yCTpOMCTBA.

Taxxe JOIKHBI
MMETBHCS BKJIAJIKH JIJIS
BU3YyaJTH3alUN CUTHAJIOB
0T ceHcopoB OMI',
OIII", OKT', KI'P, D3T,
CCHCOpa JbIXaHUS,
KHOTIKH;, a TAK)KE
MIPOU3BO/THBIX
rpa)uKoOB, Ha KOTOPBIX
BU3YAIU3HPYIOTCS
crieruUIHBIC TSI TOTO
WIK MHOT'O CUTHAja
BEJTUYMHEL.

10 momkHO HaBaTh
BO3MOYXHOCTb




BU3yaJIN3aLUU U
00paboTKH
[PETUCTPUPYEMBIX
CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanuzanus
CUTHaJa, CIIEKTP
CUTHaa, aMIUIATYTHBINA
TpUrrep

- OIII': Bu3zyanuzanus
CUTHaJa, CIICKTpa
CHUTHaJa, TaXOTPaMMBI,
rpaduk mynbca

- OKI': Buzyanusanus
CHUTHaJa, TAXOTPaMMBI,
rpaduk mynbca

- KI'P: Busyanusanus
CHTHaJa

- O0I': Buszyanuszanus
CHUTHasa, CIIEKTP
CUTHaJa, aMILUIUTY/1a
aTb(a-puT™ma,
aAMIUTUTYa OeTa-puTma.
- CeHcop JIbIXaHMUs:
BU3yaJIM3allksl CUTHAJA,
- Knomka:
BU3yaJIM3allis CUTHAJIA
pasMeTKu

1O m0mKHO NMETH
BO3MO>KHOCTb
KacTOMM3ALIMU U
Hactporku [10 mst

b exTuBHOTO
0TOOpaKeHUs
rpaduKOB: HACTpPOUKA
[[BETa, BEIOOD
napaMeTpoB JJIs
AHaIHM3a, BBIOOP
0TOOpaKaeMbIX
rpaduKoB,
MaciITabupoBaHue
rpacdukos. [1O momkHo
MMETh BO3MOXKHOCTD
Barvcyu u
BOCIIPOM3BEACHUS
[PETUCTPUPYEMBIX
CHUTHAJIOB.
B0o3MOXHOCTB
HACTPOWKH MapaMeTpoOB
(buIbTpaluy CUrHana ¢




MOMOIIBI0 pustbTpa
HIDKHHUX YacTOT,
(buIbTpa BEICOKUX
4acTOT, MTOJIOCOBOTO
bubTpa,
[PEKEKTOPHOTO
buabTpa.

C nenbio ynobcrsa
AHaJIM3a CUTHAA,
MOJDKHA UMEThCS
BO3MOKHOCTD 3aITUCH
[PETUCTPUPYEMBIX
CUTHAJIOB B (haidl, ¢
[OCJEAYIOIIEH
BO3MOKHOCTBIO UX
[IOCJIEAYIOIIEr0
BOCIIPOM3BEICHNUS B
nanHoM [10 (umuTUpyst
[PETUCTPAIUIO CUTHAJIA B
PEKUME peasbHOTO
BPEMCHH).

B cocrase:
METOINIECKHE
MaTepHabl IS
YIUTETS U
oOyJarommxcs,
OIHCaHNe
TOKJIFOYECHHUS] CEHCOPOB
mabopatopum,
MHCTPYKIUH 10
rcrois3oBanuio [10,
OIMCaHue
mabopaTopHBIX U
MPAKTUIECKUX padoT,
KOTOPOE B TOM YHCIIE
COIEPIKUT
Mpe3eHTAlMOHHBIC
MaTepuabl.
'YrakoBka/kopoOka
TabopaTopuM T0JIKHA
oOecrieunBaTh ya00HOE
XpaHEHHE U COJIEPKATh
MOJICKA3KH IS
PACTIONIOKEHUS
CEHCOPOB U YCTPOUCTB
TabopaTopuu JUIst
y1I0OHOTO
MCTIOIH30BAHUS
Mpero1aBaTesIMHA U
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TexHomoruueckas HaIIpaBJICHHOCTDb

0.

(O06pa3oBaTeNbHbII
KOHCTPYKTOD ISt
MPAKTUKHA 0JI0YHOTO
pOrpaMMHPOBAHUS C
KOMITJIEKTOM
aTYNKOB

P0OOTOTEXHUUECKUI
HAOOp MpeaHa3HaYeH
IUIs U3YYCHUST OCHOB
POOOTOTEXHUKH,
neranei, y3jaoB u
MEXAHU3MOB,
HEOOXOMUMBIX UL
CO3IaHusI
[POOOTOTEXHUYECKUX
YCTPOMCTB.

HaGop npencrasisiet
COO0M KOMILJIEKT
CTPYKTYPHBIX
DIIEMEHTOB,
COETMHUTEILHBIX
DJIEMEHTOB U
DIICKTPOTEXHIUUSCKHUX
KOMITOHEHTOB.
HaGop no3BossieT
cobuparts (1
[POrpPaMMHPOBATh
coOupaeMble MOJICIIH),
13 DJIEMEHTOB
BXOJISIIMX B €r0 COCTaB,

POOOTOTEXHUIECKUX
YCTPOMCTB C
ABTOMATHU3UPOBAHHBIM
YIIpaBJICHUEM, B TOM
UHCIIE Ha KOJIECHOM
X0y, a TaK ke
KOHCTPYKIIHIA,
OCHOBaHHBIX Ha
MCII0b30BaHUHU
nepead (B TOM 4HCIIe
YEPBSIYHBIX U
3y04aThixX), a TaK ke
[PBIYATOB.
CBETOIMOHBIIN
MaTpUYHBIN AUCTLIEN C
OeJI0M IOICBETKOM Ha
KOHTpOJUIEpPE
KosnnuectBo mopToB
BBOJa/BBIBOJA HA

KOHTpPOJIJIEpE HE MEHee

6

MOJICIIN MCXATPOHHBIX U

1 .




KosinuecTBO KHOTIOK HE
MeHee 4

O0111ee KOTMIECTBO
DJIIEMEHTOB: HE MEHEE
520 1IT., B TOM YHCIIE:
1) mporpaMMupyeMbIit
OJIOK yIpaBIiIeHUS,
KOTOPBIM MOYKET
paboTaTh aBTOHOMHO U
B IIOTOKOBOM PEIKHME;
2) cepBOMOTOPBI

3) aTYMK CHIIBI

4) 1aTYMK paCCTOSHUS
5) 1aT4MK [BETA

6) akKyMyJISITOpHAs
Oatapest

7) [TnacTukoBbIe
CTPYKTYpHBIC
DIIEMEHTBI, BKJIFOYAs
nephoprupoBaHHBIC
DIIEMEHTHI. OaJIKU,
KyOMKH, OCH U BaJbl,
COCTUHHUTEIIHHBIC
PIIEMEHTBI K OCSIM,
[IICCTEPHHU,
NpeHa3HAYCHHBIC IS
CO3J/IaHUS YSPBIYHBIX U
3y0JaThIX mepeaad,
COCTUHHUTEIIHBIE U
KPCTIC)KHBIC DJIEMEHTHI,
7) IIporpammHuoe
oOecIIeueHHE,
MCTIOJIB3yEeMOE JIJIS
[POTPaMMHPOBAHHS
coOUpaeMBbIX
[POOOTOTEXHUYECKUX
MOJENEN U YyCTPOUCTB,
ITOCTYITHO JIJIst
CKAYMBAHUS U3 CETH
MuaTepHeT

10.

O0Opa3oBaTeIbHBII
HAOOp 110 MEXaHHKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIieKkT mis
M3yUEHUS] OCHOB
DIICKTPOHUKH U
[POOOTOTEXHUKHU
HaGop nomkeH ObITh
[peHa3HAYCH IS
MPOBEACHUST yUeOHBIX
BaHATUH 10

DJICKTPOHUKC U

1 .




CXEMOTEXHHKE C LEIIbI0
M3ydeHHs] Hanbosee
[pacIpoCTpaHEeHHOMI
DIIEMEHTHON 0a3bl,
[MpUMEHSIEMOM 1JIs
MH)KCHEPHO-
TEXHUYECKOTO
TBOPYECTBA YUAIIUXCS
pa3paboTKH y4eOHBIX
MojIeTIel pOOOTOB.
HaGop nomxkeH
MO3BOJISAThH YIAIUMCS
Ha TIPAKTHUKE OCBOUTH
OCHOBHBIE TCXHOJIOTHH
MPOCKTHPOBAHUS
POOOTOTEXHUIECKUX
KOMIIJICKCOB Ha
npuMepe yaeOHbIX
Mojieiel poOOTOB, a
TaKKE U3yUUTh
OCHOBHBIE TCXHUUYECKHE
pelieHus B o01actu
KOEPHETHYECKUX U
BCTPaNBAaEMbIX CHCTEM.
B cocTtaB koMIuieKTa
ITOJIKEH BXOUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB ISl COOPKHU
MaKeTa
MaHHITYJISILTAOHHOTO
[po00Ta, KOMILJIEKT
METALTHYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB ISl COOPKHU
MaKkeTa MOOHIIBHOTO
poboTa u T.II.

B coctaB KOMITJICKTa
BXOJIUT HAOOP
DIIEKTPOHHBIX
KOMITOHCHTOB JIJIS
M3y4EHUS] OCHOB
DIICKTPOHUKH U
CXCMOTEXHUKH, a TAKKe
KOMILJICKT TIPHBOJIOB U
ITATIMKOB Pa3IMIHOTO
TUTIA )T pa3paboTKu
POOOTOTEXHUIECKUX
KOMIIJICKCOB.

IB COCTaB KOMILICKTA




ITOJIKHO BXOJIHTh.
MOTOPBI C IHKOJEPOM -
HEe MeHee 2 LT,
CEpBOIPHUBO/] OOJIBIION
- He MeHee 4 i,
CEPBOINPUBO/] MaJIbIi -
He MeHee 2 IIIT,
MH(GpaKpaCHBIA JTATIHK
- He MeHee 3 T,
YIBTPa3BYKOBOM JTaTYHK
- He MeHee 3 IIIT,
TATYUK TeMIIepaTyphl -
He MeHee 1 T, maTank
OCBEILIECHHOCTH - HE
MeHee 1 T, Habop
DIICKTPOHHBIX
KOMITOHCHTOB
(pe3ucTopsl,
KOHJICHCATOPHI,
CBETOTO/IBI
pa3IMYHOr0 HOMHHAJIA),
KOMIIJIEKT TIPOBOJIOB
U1t OecIracyHoro
MPOTOTUITHPOBAHUS,
riaTa OecraeqyHoro
MPOTOTUITHPOBAHUS,
AKKYMYJISITOP U
BapsiTHOE YCTPOICTBO.
B cocTtaB koMIieKTa
ITOJIKEH BXOJIUTH
[IporpaMMUpyeMbIi
KOHTpOJLUIEP,
[IpOorpaMMHUpPYyEMBbI B
cpeae Arduino IDE uu
QHAJIOTMYHBIX CBOOOTHO
PacTIpOCTPaHIEMbBIX
cpenax pa3paboTKH.
[IporpaMmupyemslii
KOHTPOJUIEP TOJDKECH
00J1a/1aTh MTOPTAMH JIJIS
10 IKJTFOUCHUS
1U(POBBIX U
AHAJIOTOBBIX YCTPOMCTB,
uHTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nim
WiFi.

B coctaB KOMITJICKTa
ITOJKEH BXOJIUTH




MOJTyJIb TEXHUYECKOT'O
BpeHus,
[Tpe/ICTaBIIS IO N
co00# BBIUNCIUTEIILHOE
yCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIPOIIECCOPOM
(xoJ-BO siZiep - HE MeHeEe
4 1T, 9acToTa sjpa He
Menee 1.2 I'T', o0bem
O3V - He menee 512
M6, 00beM BCTPOCHHOM
MaMsITH - HE MCeHee 8
'), uHTErpUpPOBAHHOM
KamMepou
(MakcuManmbHOE
pasperieHme
BUICOMIOTOKA,
nepeaBaeMoro 1o
unTepdeiicy USB - He
menee 2592 X 1944 en1.)
1 ONITUYECKON
cuctemoit. MojyIb
TEXHUYCCKOTO 3PEHUS
moJpKeH 00J1anaTh
COBMECTUMOCTBIO C
pa3IMYHBIMU
[POTPaMMHPYEMbIMHU
KOHTPOJUIEpaMH C
MOMOIIBIO0 UHTEPPEHCOB
- TTL, UART, 12C, SPI,
Ethernet. Moayis
TEXHUYCCKOTO 3PEHUS
OJDKEH UMETh
BCTPOCHHOE
pOrpaMMHOE
oOecrieueHre Ha OCHOBE
OMEepaOHHON
cucTeMsbl Linux,
MO3BOJISTIOIIEE
OCYILIECTBIISITH
HACTPOMKY CUCTEMBI
MAIIMHHOTO 00y4eHUs
MapamMeTpOB HEHPOHHBIX
ceTell U1 oOHapyKeHUs
00BEKTOB, OMPEACTCHHS
MX ITapaMeTPOB U
majJIbHEHIIIeH
WACHTU(UKALIAHN.




[KoMIIIEKT NOJKEeH
oOecreunBaTh
BO3MOYKHOCTb U3YUCHUS
OCHOB pa3pabOTKH
MpPOTrpaMMHBIX U
armapaTHBIX
KOMIIJIEKCOB
WH)KCHCPHBIX CHCTEM,
peteHuii B cepe
"HTepHeT Bemiei”, a
TaKKe pEeLICHUN B
o0acTu
POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJUIEKTA U
MaIIMHHOTO O0YYEHUSI.

11

UeThipexoceBoit
yaeOHBII pobOT-
MaHHITYJISITOP C
MOTyJTbHBIMU
CMEHHBIMH
HacaIKaMu

'YueOnbIit pobOT-
MaHUTTYJISITOP
MpeHA3HAYCH IS
OCBOCHUS

00 yUaIOIIIMKCS OCHOB
[POOOTOTEXHUKH, IS
MOITOTOBKH

00 yUaIOMINXCS K
BHEAPCHUIO U
MOCTIeIYIOIIEMY
MCIIOJIE30BAHUIO
POOOTOB B
MPOMBIIUIEHHOM
MPOH3BOICTBE.
KomnuectBo oceit
[poOoTa MaHMITYJISITOpA -
YeThIpe.

ITepemenieHue
MHCTPYMCHTA B
MPOCTPAHCTBE 110 TPEM
OCSIM JIOJKHO
YIIPABIISATHCS IIATOBBIMH
ITBUTATEIISIMH.
HanpsiokeHue muTanus
[IarOBBIX JIBUTATEICH
He Oosiee 12 B.
CepBoIBUTATEITH
YETBEPTOU OCH JOJKEH
00ecreunBaTh MOBOPOT
MHCTPYMCHTA.

'Yron noBopota
MaHUYJISITOpA HA

(OCHOBAHUUW BOKPYT

1 .




BEpTUKAJILHON OCH HE
meHee 180 rpaycos.
/{51 onpenenenust
MOJT0XKEHUSI
MaHUTYJISITOpPA TIPH
MOBOPOTE BOKPYT
BEPTUKAILHOU OCH
MOJDKEH
MCTIOIh30BAThCS
HHKOJIED.

'YTo1 moBopoTa 3aHero
rieya MaHUIyJsITOpa
He meHee 90 rpaaycos.
'Yron noBopota
MepeTHero reya
MaHHITYJIATOpa HE
menee 100 rpagycos.
/I onpeneneHus
MOJIOXKEHUSI 33/ THETO U
MepeTHero ey
MaHHITYJISITOPA JODKEH
MCTIOJIE30BAThCS
TUPOCKOI. YTOJ
[MOBOPOTA 10 YETBEPTOM
ocu He Mernee 180
rpasycoB.

J{okHa OBITH
BO3MO>KHOCTB
OCHAILIEHHS CMEHHBIMU
Hacaakamu (Harmpumep,
neprkaTelns KapaHjalia
i priomactepa,
MpPUCOCKA C
CEpBOJBUTATEIIEM,
MeXaHHYECKOe
3aXBaTHOE YCTPOMCTBO C
CepBOBUTATEIIEM,
YCTPOMCTBO JIA
Ta3epHOM rPaBUPOBKHU
WIA YCTPOUCTBO IS
3D-neuarn).

/lomkHa OBITh
BO3MOKHOCTb
MOIKITIOYCHHUS
TOTTOJTHUTEIIbHBIX
ycTpoiicTB (Hampumep,
TPaHCIIOPTEPA, pebca
IS IepeMeICHHS
poboTa, mynbTa




YIIpaBJICHUS TUIA
ITKOMCTUK, KAMEPHI
MAaIlIMHHOTO 3PEHUs,
ONTUYECKOI0 AaTYHKa,
MO TyJ1s1 6€CIIPOBOTHOTO
ocTyna.
Po6oT-MaHUTTY IS I TOP
ITOJDKEH 00ecTieunBaTh
nepeMenieHne HacaIKku
B IPOCTPAHCTBE,
AKTUBAIUIO HACA]IKH,
BO3MOKHOCTb
MOJTy4SHHS CUTHAJIOB OT
KaMepbl ¥ JTaTYNKOB,
BO3MOKHOCTb
YIIpaBJICHUS
ITOTTOJTHUTEIIbHBIMU
YCTPOMCTBAMH.
Matepuain Kopiryca -
ATIOMUHUN. [namerp
paboueii 30HbI (03
ydyeTa HaBeCHOT'O
MHCTPYMEHTA U
YEeTBEPTOM OCH) HE
MeHee 320 MM.
Nurepdetic
ronkiroyeHus - USB.
JomKeH UMETh
BO3MO>KHOCTb
ABTOHOMHOM pabOTHI U
BHEIIIHETO yIPaBJICHUS.
'Y ipaBistonui
KOHTPOJUIEP J10JIKEH
OBITH COBMECTUM CO
cpenoit Arduino.

'Y ipaBistonui
KOHTPOJUIEP COBMECTUM
CO cpenmon
POTPaMMHUPOBAHHS
Scratch, u si3p1KoM
nporpammupoBanus C.
JTomkeH obecrieunBaTh
MOBOPOT 110 TIEPBBIM
TPEM OCSIM B 33JIJaHHBIN
YTOJI M Ha 3aJaHHBIN
YTOJI, IOBOPOT I10
YETBEPTON OCH Ha
3alaHHbIN YTOl,
ITBIOKCHUE B




KoopauHaTel X, Y, Z,
repeMeIeHre Ha
3aJIaHHOE PAaCCTOSTHUE
Mo koopauHatam X, Y,
Z, iepeady JaHHBIX O
TEKYIIEM TOJI0KEHUN
YTJIOB, Iepeaavy
ITAHHBIX O TEKYIIUX
KOOpIMHATAX
MHCTPYMEHTA.

J[o/DKeH MOIepKUBATh
MepeMeIeHre B
ITCKapTOBBIX
KOOpJMHATAX U yIIiax
[MOBOPOTa OCEH, C
3aJIaHHON CKOPOCTBIO U
YCKOPEHHEM.

Tunsl nepeMeieHui B
ITCKapTOBBIX
KOOpIMHATAX:
IBHOKEHHE 110
TPACKTOPUH, IBMKCHHE
[0 TPSIMOM MEXTY
ITBYMSI TOUKAMH,
MepenphIruBaHue U3
TOYKH U TOUKY (MlepeHoc
00BEKTA).

12.

(O0Opa3oBaTeNbHbII
HAOOD JIs1 U3YYCHHS
MHOTOKOMITOHEHTHBIX
[POOOTOTEXHUYECKUX
CHCTEM U
MaHUTTYJISIIIMOHHBIX
POOOTOB

(O06pa3oBaTeNbHbII
KOMILIEKT JOJKEH ObITh
[IpeHa3HA4YCH ISl
M3Y4ECHUS
[POOOTOTEXHUIECKUX
TEXHOJIOTHUH, OCHOB
H(OPMAIIMOHHBIX
TEXHOJIOTUU U
TEXHOJIOTUI
[TPOMBILIJIEHHON
ABTOMAaTH3allUH, a
TaK)K€ TEXHOJOTU
[IPOTOTUIIMPOBAHUS U
QJIUTUBHOTO
[IPOU3BOJICTBA.

B coctaB koMILIeKTa
ITOJIKHO BXOJMTD:

1) MHTemeKTyanbHbIi
CEPBOMOYJIb C
MHTETPUPOBAHHON
CUCTEMOM yIpaBJICHHUS,

IO3BOJIAIONIEH

1 mrr.
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00BETUHSTD
CEPBOMO/TYJIH JIPYT C
PYTOM 110
M0CJICI0BATCIILHOMY
nHTEpdeiicy - He MeHee
6 1T;

2) PoGoToTeXHUUECKHI
KOHTPOJLIEP
MOJTYJIBHOTO THIIA,
MPEICTABISTFONIAMN
CO00H OHOIIIIATHBIN
MHUKPOKOMITBIOTED C
ONepalOHHON
cucteMoi Linux,
00BEIMHEHHEIH C
nepud epritHBIM
KOHTPOJLICPOM C
[TOMOIIIBIO ILIATEI
pacCIIUpPEHUS.
POOOTOTEXHUYECKUIA
KOHTPOJUIEP JTOJDKCH
YIOBJICTBOPSITH
TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-
BO sIJIEP BCTPOSHHOT'O
MUKPOKOMITBIOTEPA - HE
MeHee 4, TakToBas
JacToTa sapa - He
menee 1,2 I'T'h, 00beM
O3V - He menee 512
MO, Hamuue
uHTEepdeticos - SPI,
12C, 12S, TTL, UART,
PWM, mudpossie u
AHAJIOTOBBIC TIOPTHI JIJIS
[TOIKJIFOUYEHHST BHEITHUX
YCTPOMCTB, a TaKxKe
\WiFi nmu Bluetooth ma
KOMMYHHKAIIUHU CO
BHEIIHUMU
YCTPOMCTBAMH.
PoOOTOTEXHUYECKUIA
KOHTPOJUIEP JTOJDKCH
o0ecIeunBaThL
BO3MOKHOCTB
[pOrpaMMHUPOBAHHS C
[MOMOIITBIO CPE/ICTB
si3p1k0oB C/C++, Python

1 CBOOOIHO




pacrpocTpaHsieMon
cpeast Arduino IDE, a
TaKXKe YIpaBICHUS
MOJIEIISIMU
[POOOTOTEXHUYECKUX
CHCTEM C IIOMOIIIO
cpenbl ROS.

3) BerauciurenbHbIi
MOJ1YJIb CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM -
He MeHee 1 .
BeraucnurenbHbII
MOJTYJb JIOJKEH
0011a/1aTh BCTPOCHHBIMH
[ (PPOBBIMU MTOPTAMH -
He MeHee 12 mT u
AQHAJIOTOBBIMU TTOPTaMH
- He MeHee 12 mT.
BeraucnurenbHbII
MOJTYJb JIOJKEH
001a1aTh BCTPOCHHBIM
MOJTyJIEM
OEeCTIpPOBOIHOM CBS3HU
tuna Bluetooth u WiFi
U1 CO3AaHUs
armnapaTHO-
[MpOrpaMMHBIX PEIICHUN
1 " yMHBIX/CMapT' -
YCTpPOMCTB 15t
pa3paboOTKU PEIICHHIA
"uTepHeT Bemieit”.
BprurcnutenbHbIN
MOJTyJIb JOJKEH
o0nanaTh
COBMECTHUMOCTBIO C
nepudepuitHpIMU
[UIaTaMu JIIst
MOJIKJIFOYEHUS K CETH
Ethernet u
[OJIKJIFOYEHHSI BHEIIHEH
CUJIOBOM Harpy3kH.

4) Monyib
TEXHUYECKOTO 3PEHHUS,
MPEICTABISTFONIAN
co00#i yCTPOHCTBO Ha
0a3e BHIYHCIUTEILHOTO
MUKPOKOHTpOJIEPA U
MHTETPUPOBAHHOM
KaMephl,




00ecIIeunBaroIee
pacro3HaBaHUE
[IPOCTENIINX
M300pakeHni Ha
MOJTyJIE 33 CUET
COOCTBEHHBIX
BBIUHCITATEIBHBIX
BO3MOXHOCTEH - HE
MeHee 1 miT;

Mo 1y/Tb TEXHUYECKOTO
BPEHUS TOJDKCH
oOecrieuynBaTh
BO3MOYKHOCTb
OCYILIECTBIISTh
HACTPOMKY IKCIO3HIINH,
Oasranca 6emoro, HSV
COCTABJISIOIIHX,
[UTOIIA K
0O0HapyXUBaeMOH
00J1aCTH H300paKCHMS,
OKPYTJIOCTH
0OHapy>KHBaeMon
001acTi n300pakeHMs,
MOJIOKEHUE
0OHapyKUBAEMBIX
00JacTeil OTHOCUTEIILHO
ApyT Apyra

Mo 1yJib TEXHUYECKOTO
BpEHUS IOJKCH UMETh
BCTPOCHHBIE
uHTEepdeiico - SPI,
UART, 12C i TTL
UIs1 KOMMYHUKAIUN
NPT C IPYrOM WK
BHEIITHUMU
yCTpOMCTBAMU.

5) Kommiekr
KOHCTPYKTHBHBIX
DIICMEHTOB U3 MeTaJlia
st COOPKY MOJIeTT!
MaHHITYJISITOPOB - HE
MeHee 1 miT;

6) Kommiekr
PIIEMEHTOB IS COOPKHU
BaKyYMHOTO 3aXBaTa -
He MeHee 1 T,
O0Opa3oBaTeIbHbII
[POOOTOTEXHUYECKHI
KOMILJICKT JOJDKCH




coJiep>kath Habop
OHOTNOTEK TPEXMEPHBIX
MoJieel 1
[POTOTUITUPOBAHHS
MOJEIEN MOOUIBHBIX U
MaHHITYJISIIIMOHHBIX
POOOTOB PA3TUIHOTO
tuna. B coctas
KOMITJICKTA JOJIKHBI
BXOJIUTh HHCTPYKIIUU U
METOIMUECKUE
yKa3aHHs 110
pa3paboTke
TPEXMEPHBIX MOJIEIEH
MOOMITBHBIX POOOTOB,
MaHUTYJISIIIAOHHBIX
[POOOTOB C Pa3IMYHBIMU
TUITAMU KHHEMATHKH
(yrioBast KHHEMATHKA,
[I0CKO-TIapaJLIeTbHAs
KHHEMATHKA, JIeNbTa-
kuHemaruka, SCARA
WJIA PBIYayKHAS
KHHEMATHKA,
miatrgopma Ctroapra u
T.IL.).
(O06pa3oBaTeNbHbII
[POOOTOTEXHUYECKHIT
KOMILICKT JOJDKEH
COJIep)KaTh MHCTPYKIIUN
10 TPOEKTUPOBAHUIO
[POOOTOB, MHCTPYKIUH H
METO KU
OCYILIECTBIICHUS
WH)KCHEPHBIX PacYeTOB
[pU POCKTUPOBAHUH
(pacyeTbl HArpy3KH U
MOMEHTOB, PacueT
MOIITHOCTH TPUBOJIOB,
pacueT mapameTpoB
KAHEMATUKH H T.I1.),
UHCTPYKIUH 10
pa3paboTKe CHCTEM
YIIPABICHUS U
POTPaMMHOTO
oOecrieueHus I
yIIpaBJieHUs poOOTaMH,
UHCTPYKIUH U
METOIMKH 110




pa3paboTKe cucTeM
YIIPaBICHHS C
HIIEMEHTaMH
MCKYCCTBEHHOTO
MHTEIJICKTA U
MaITMHHOTO 00y4YEeHUSI.

KommbroTrepHoe o0opyaoBaHue

13.

HoytOyxk

DopmMm-dakTop:
HOYTOYK;

Kectkas,
HEOTKJIF0YaeMast
KJIaBUATypa. HAJIUYHE;
Pycckas packiaika
KJIaBUATYpbI. HAJTUYHE,
J/[naroHans 3KpaHa: He
MmeHee 15,6 qroiiMoB;
PaspemieHnue skpaHa: He
menee 1920 x 1080
MMIKCEJICH,

KommuectBo siaep
npoleccopa: He MEHee
4,
KonnyecTBO MOTOKOB!
He MeHee 8;

basoBast TakTOBast
gacToTa Mmporeccopa: He
Mmenee 11T
MakcuManbHas
TAaKTOBAsi 4aCTOTa
npoleccopa: He MEHee
2,51 T,

Ksnr-nmamsite
nporeccopa: He MeHee 6
MOaiit;

O0beM yCTaHOBJICHHOU
OTIEPATUBHON MaMSITH!
He MeHee 8 ['0aiiT;
O0beM

oA iep>KuBaeMOM
OTIEPATUBHON MaMSTH
(1 BO3MOYKHOCTH
pacIIMPEHNUs): HE MEHEe
24 '0aiit;

OO0beM HaKOTIUTENS
SSD: He menee 240
["Oaiir;

Bpemst aBTOHOMHOM
paboThI OT OGaTapeu: He

1 .




MeHee 6 4acoB;

Bec nHoytOyKka ¢
YCTAaHOBJICHHBIM
AKKYMYJISITOPDOM: HE
0oxnee 1,8 kr;

Buemnuii nuatepdeic
USB crannapra ne
Hioke 3.0: He MeHee
TpeX CBOOOJIHBIX;
Buenrauii nuatepderic
LAN (ucmone3oBanue
MePEXOTHUKOB HE
MpETyCMOTPEHO):
HAJTYUE;

Hanmnune moayneit u
uHTEpQEiicoB
(ucnonb3oBaHMe
MEePEXOTHUKOB HE
npeaycmoTpeHo): VGA,
HDMI;

becnipoBoIHAs CBSI3b
\Wi-Fi: manuuue ¢
MO/1/Iep>KKOM cTaHaapTa
|[EEE 802.11n nin
COBpEMEHHee,
\Web-kamepa: Hamuuue;
MaHuIyIaTOp "MBIIIb"
HaJIIue;
[IpenycTaHoBIEHHAS
OIepaioHHast cucTeMa
c TpaduIECKUM
M0JTH30BATEIILCKUM
uHTEpeiicoMm,
oOecrieunBaroIas
paboty
pactipoCTpaHEeHHBIX
00pa3oBaTeIbHBIX U
00IIECUCTEMHBIX
MPUIOKEHHI: HAIMYHE.

14.

Tenexka -
XPAHUJTUIIIC
HOYTOYKOB

TUIT KOPITyCa: METal,
BO3MOXHOCTH
0€30I1aCHOr0
BAIUIIEHHOTO 3aMKOM
XpaHEHUS] HOYTOYKOB:
HAJIAYKE,
BO3MOYKHOCTD 3apSAKH
HOYTOYKOB: HAJIYUE,
[0/1/ICPIKKA HOYTOYKOB

113 KOMIIJICKTA

1 mr.




[OCTaBKH,

Hamuaue poyrepa Wi-Fi
cranmapta 802.11n uu
coBpeMeHHee: 1 mT.
MoJI/Iep’KKa HOYTOYKOB
13 KOMILJIEKTa
MOCTaBKH,

KOJIMYECTBO HOYTOYKOB!
0T 6 TYK, moAepKKa
HOYTOYKOB U3
KOMILJIEKTA TIOCTaBKY,
HanpspkeHue nuraHus:
220 B\S0 I';
[ToTpebnasemas
MOIIIHOCTB, BT
(makcumym): 2500;
[ToTpebnsiemblii TOK, A
(Maxcumym): 12;
/ImnHa mHypa
DIIEKTPOIIUTAHUS: OT 2,5
METpa,

3ammTa oT
nepeHanpsKeHus,
KOPOTKOT'O 3aMbIKaHUSI:
HaJINYKE;

Komneca nis
NepeIBUKECHUS C
TOPMO30M: HAJIUYHE.




