MUHUCTEPCTBO INPOCBEHIEHUSI POCCUMCKOM
®EJEPALINN

PACIIOPS) KEHUE
ot 12 suBaps 2021 r. N P-6

OB YTBEPKJEHUU METO/IMUECKUX
PEKOMEHJIALIMI IO CO3JIAHUIO U
®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJLHBIX OPTAHU3AIIUSX,
PACIIOJIOKEHHBIX B CEJILCKO MECTHOCTHU U
MAJIBIX TOPOJAX, IIEHTPOB OGPA3OBAHUS
ECTECTBEHHO-HAYUYHOW M TEXHOJIOTMUECKOM
HATPABJEHHOCTEM

Bo wucnonnenune mnynkta 4 IlpaBun npefocTaBieHUsT W paclpelesieHus cyocunuil u3
(benepanbHOro OroKeTa 610keTaM cyObekToB Poccuiickoit deneparuu Ha cOQUHAHCUPOBAHKE
pacxoJHbIX 00s13aTeNnbCTB cyOBbekTOB Poccuiickoit deneparyy, BO3HUKAOMUX MPU peaTn3aiu
PErHOHAIBHBIX MPOEKTOB, 00ECIEUNBAIOUINX JAOCTH)KEHUE IIeNieH, MoKa3aTeael u pe3yiabTaToB
(denepanbHBIX MPOEKTOB, BXOAIIMX B COCTaB HalMOHANBbHOro mpoekra "OOpa3oBaHue", B
paMKax TocydapcTBeHHOW mporpammbl Poccuiickoit ®denepanuu "PasButue oOpa3zoBanHus',
npuBeneHHbIX B [Ipunoxennn N 5 k rocymapcTBeHHO# mporpamme Poccuiickoit @eneparuu
"PazButne oOpa3zoBaHus'", yTBepkIeHHOW mocTaHoBieHueM [IpaBurenbctBa Poccuiickoi
®deneparun ot 26 nexadpst 2017 r. N 1642:

1.  VYr1Bepaurs npunaraeMble = MeTOOWMYECKHME  PEKOMEHJAIMM IO  CO3JAaHUI0 H
(YHKIIMOHUPOBAHHUIO B 00111€00pa30BaTEeNIbHBIX OPraHU3alUAX, PACIOJIOKEHHBIX B CEJIbCKON
MECTHOCTHU U MaJIbIX TOPOJIaX, IEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOM
HaIpaBJIEHHOCTEW B paMKaX PErHOHAJIbHBIX MPOEKTOB, 00ECIEUMBAIOIINX JTOCTHKEHUE LIETeH,
nokaszarene u pesynbTara (eaepaibHoro mnpoekra "CoBpeMeHHas MIKoja" HalMOHAJIBHOTO
npoekta "OOpa3oBanue";

2. KOHTpOJTh 32 UCTIOJHEHUEM HACTOSIIETO PACIIOPSHKEHHSI OCTABIISIO 32 COOOH.

T.B. BACHJIPEBA

Ipunooicenue



YTBEPK/IEHBI
pacnopsajicesuem
Munucmepcmea npoceewjenus

Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJAIIUHU 11O
CO3JIAHUIO U ®YHKIIUOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJILCKON MECTHOCTHU !
MAJIBIX TOPOJIAX, IEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN N TEXHOJOTMYECKOU
HAIIPABJIEHHOCTEM

1. O01mMe MoJI0KEeHU A

Hacrosmme Metoauueckue pekoMeHIanuu (naisee - PexkomeHpanuu) HampaBlieHbl Ha
o0ecreyeHrne €IUWHBIX OpraHU3allMOHHBIX M METOJMWYECKHUX YCIOBHHM CO3AaHHsS M OOIIUX
MO/IX0JI0B K (PYHKIIMOHMPOBAHHUIO B 00II€00pa30BaTEIbHBIX OPraHU3alUsAX, PACIOI0KEHHBIX B
CeNIbCKOM MECTHOCTH M MalbIX TOpOjax, LEHTPOB OOPa30BaHUS €CTECTBEHHO-HAyYHOH H
TEXHOJIOTHYECKON HampaBieHHOocTel "Touka pocta", B 1ensdX oOecnedeHus peanu3arun
benepanbpHOro npoekra "CoBpeMeHHas 1IKosa" HalMoHaIbHOTO TpoekTa "Obpa3zoBanue" (nanee
- (enepanpHBIi TPOEKT), B TOM YHUCJIE YCTAHOBJIEHHUS TpeOOBaHUIl K pe3ylbTaTaMm
UCMOJb30BaHUs cyocuauu U3 (enepanbHoro Oromkera OropkeTam cyObekToB Poccuiickoit
Oenepaniun  Ha cOPUHAHCUPOBAHHE PACXOJHBIX 00s3aTENbCTB CyOBEeKTOB Poccuiickoi
denepanyy, BO3HMKAIOIMX MPU peaM3alUd PETHOHANBHBIX IPOEKTOB, OOECIEUMBAIOIIUX
JNOCTHMXKEHHE  Lieleil, mokaszareneil u  pesynbrata  ¢eaepanbHoro  mpoekra "B
00111€00pa30BaTENIbHBIX OPraHU3aLUAX, PACIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH W MalbIX
ropojax, co3gaHbl MU (PYHKIMOHUPYIOT LEHTpbl 00pa3oBaHUS €CTECTBEHHO-HAyYHOW H
TEXHOJIOTMYECKOW HApaBIE€HHOCTEN".

[IpuBenennbie B HacTosmmx PekoMmeHnanusax TpeOoBaHUS SBJISIOTCS MUHUMAaNbHBIMU. OpraHbl
UCTIOJHUTENBHOW  BiacTH  cyOobekToB  Poccuiickoit  ®enepanuu  (opraHbl  MECTHOTO
caMOyNpaBlieHUs) TMpHU peaau3aluyd MEPONPUSITUNH MO CO3JaHUI0 U (YHKIHMOHHPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3aLUAX, PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH W MalbIX
ropojax, HEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HaIpaBIEHHOCTEH
"Touka pocrta" (mamee - ILlentpsl "Touka pocra") BhpaBe oOecneunBaTh TpeOOBaHMA,
IIPEBBILIAIOIINE YCTAHOBIEHHBIE HACTOSAIMMH PekoMeHjanusamu.



Hensmu cozmanus lLlentpoB "Touka pocta" sBIsieTCs COBEPIICHCTBOBAHUE YCIOBHUM JIst
MIOBBIIICHUS KauecTBa 00pa3oBaHus B 00111€00pa30BaTEIbHBIX OPTaHU3AIMIX, PACTIONI0KEHHBIX B
CeJIbCKOM MECTHOCTH U MaJIbIX FOpoJax, paCIIupPEeHUsl BO3MOXKHOCTEH 00y4aroIuXCsl B OCBOCHUH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOW HAINpPaBICHHOCTEH, MPOrpamMmm
JIONOJIHUTEIBHOIO O0pa30BaHMUs €CTECTBEHHO-HAyYHOW M TEXHUYECKOM HalpaBlIeHHOCTEH, a
TaKKe JJIS IPAKTHUECKONW OTpabOTKM y4eOHOro Marepuaia mo yuyeOHeiM npeameram "dusnka",
"Xumus", "buonorns".

[enTprI "Touka  pocra" o0ecrieynBarOT  MOBBIIICHHE  OXBaTa  OOY4YaIOUIMXCS
00111€00pa30BaTENIbHBIX OpPraHU3alMii, PACHOJOXKEHHBIX B CEJIBCKOM MECTHOCTHM M MalbIX
ropojax, MporpaMMamMH  OCHOBHOTO  OOIIEr0 ¥  JONOJHHUTEIBHOTO  O0pa3oBaHHA
€CTECTBEHHO-HAYUYHOW U TEXHOJOIMUYECKON HAIPaBIEHHOCTEH ¢ MCIOIb30BAHUEM COBPEMEHHOIO
000opyI0BaHUS.

Opranu3annoHHO-TEXHUIECKOe, METOINICCKOe U MH(DPOPMAIIMOHHOE COMPOBOXKICHUE CO3JIaHUs
B cyObekTax Poccuiickoit @eneparuu LlentpoB "Touka pocra" ocymectsiser denepanbHoe
roCyJ1apCTBEHHOE aBTOHOMHOE o0OpasoBarenbHOe YUpEKICHUE JOTIOJIHHUTEIIFHOTO
npodeccuonanbHoro obpazoBaHus "Axagemusi peanu3aldd TOCYAAPCTBEHHOW TMOJUTHKU U
poecCHOHATLHOTO  pa3BUTHS PAOOTHUKOB 00pa3oBaHus MUHHCTEPCTBA IPOCBEINCHUS
Poccuiickoit ~ ®eneparuu"  (manee -  @DenepanbHbId  omeparop). Ampec  caidra:
https://www.apkpro.ru/.

2. Ilopsigox co3paHust

enTper "Touka pocra" MOTYT CO3/aBaThCcs Kak 3a CYET CPEACTB cyOcumuil ¢enepaibHOTO
OropkeTa B paMKax peanusanuu enepanpHoro npoekta "CoBpeMeHHas MIKoia", Tak U B paMKax
WHBIX TIPOTPaMM U MPOEKTOB 3a CUET CPEJCTB OIOKETOB CyOBheKkTOB Poccuiickoit denepanun,
CPEJICTB MECTHBIX OIOJKETOB U BHEOIO/PKETHBIX UICTOYHUKOB.

Co3nanne LlentpoB "Touka pocta" ocymectBisercs Ha 0a3e 00meo0pa3oBaTeIbHbBIX
OpraHu3altii, pacIOJIOKEHHBIX B CEJIBCKOW MECTHOCTH M MaJbIX FOpOAAx, IPH 3TOM B IIEPBYIO
ouepenp cosznanue LlenTpoB "Touka pocra" pexkOMEHIyeTCs OCYIIECTBIATh B OpPraHMU3aLMX,
MOKa3bIBAIOLINX HU3KUE 00pa30BaTeNIbHbIE PE3YIbTATHI.

B cnyuae cozmanus Llentpa "Touka pocta" 3a cuer cpenctB cyocunuu u3 ¢eaepaibHOro
OropkeTa B pamkax (QeaepanbHoro mnpoekta "CoBpeMeHHas Imikona" cyObekT Poccuiickoi
denepanyu ONpeenseT:

- OpraH WHCIIOJIHUTEIbHON BiIacTH cyObekTa Poccuiickoit ®eneparun, OTBETCTBEHHBIH 3a
pealn3anuio MEpONPUITHI MO CO3/IaHuI0 U obecriedennto ¢pyHkimonnposanus Llentpos "Touka
pocta" Ha TeppuTopuu cyobekta Poccuiickoit deneparinu (PernoHanbHbI KOOpIUHATOP);

- KOMIUIEKC Mep (JIOpO’KHYIO KapTy) MO co3laHuio U ¢pyHkuuoHupoBaHuto Llentpos "Touka
pocta" cornmacuo [Ipunoxenuto N 1 x HacTosiium PekoMennanusim.

Kommiiekcom Mep npu3HAETCs MIaH MEPONPUITHIM HAa OYEPEAHON T'OJl M IBYXJIETHHUM IJIAHOBBII
NepuoJl, MpeaycCMaTpUBAIOIIUNA MEPONPUATHS MO CO3AaHUI0 M (QYHKUMOHUpOBaHHIO LleHTpoB
"Touka pocra", BKJIIOUAIOLIUI B TOM YHCJIE:

MEpPOIPUATHS, HAIIPaBJIEHHbIE HA co3/1aHue U oTKphITHE LlenTpoB "Touka pocra";



MEpONPUSTHSI, HalpaBJiIeHHbIe Ha obecnieueHne pyHkroHupoBanus Llentpos "Touka pocra”;

MEPONPUATHS 110 MOBBIILICHUIO MPOPECCHOHATBHOTO MacTepcTBa paboTHUKOB LlenTpoB "Touka
pocra";

MEPOMpPHUATHS 1O KOHTPOJK JOCTHXKEHHS MHHHMAJIbHBIX [IOKa3aTelel co3JaHusi u
¢dbynxkunonuposanus Llenrpos "Touka pocra".

PernonanbHbIi KOOPIUHATOP B COOTBETCTBHH CO CPOKaMH, yCTaHOBJICHHBIMH B [Ipmioxenun N
1 x PexoMenaamnusam, yTBep:K/1aeT:

- JIOJDKHOCTHOE JIMII0O B COCTaBE PErHMOHAJBHOTO BEJOMCTBEHHOTO IPOEKTHOrO oduca,
OTBETCTBEHHOE 3a co3nanue u Gpynknuonuposanue Llearpos "Touka pocra';

- TIepeYCHb MOoKa3aTeliell U WHIANKATOPOB, COOTBETCTBYIONINX MpuBeAcHHBIM B [Ipmnoxennu N 2
K HacTosmuM PexoMeHmanusaM, X 3HaYCHHI,

- mepedeHb o0meo0pa3oBaTeIbHBIX OPraHU3alMi, PaclONOKEHHBIX B CEIBCKOW MECTHOCTH H
MaJIbIX TOpoJiaX, Ha 0a3e KOTOpHIX IiaHupyercs cozpanue LlentpoB "Touka pocta" (mo dopme,
npezacrasieHHoi B [Ipunoxenuu N 3);

- tunosoe Ilomoxkenne o lleHTpe 00pa3oBaHHS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOH
HanpasnenHocreit "Touka pocta" (ITpunoxenue N 4).

Coznanme nentpa "Touka pocta" Ha 6a3e 001Ie00pa30BaTEIbLHON OpPraHU3alUU JOIMYCKAETCs
KaK nyTemM BBIJEIICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO MoApa3aeiICHUs
0011e00pa3oBaTeIbHON OpraHU3aIH, TaK U 03 BBIJICICHUS OTACIHHOTO MOIPa3/IeIICHU.

OOmeobpa3oBarenbHas OpTaHU3aAMsl W3JACT JIOKAIBHBI HOPMATHUBHBIA aKT O Ha3HAYCHUU
pykoBonutens Llentpa "Touka pocta" (KypaTopa, OTBETCTBEHHOIO 3a ()YHKLIMOHHPOBAHUE U
pa3BuTHE), a Takke O co3naHuu neHtpa "Touka pocra" W yTBEpKICHUHM IOJIOXKEHUS O
nesitenpHOCTH LlenTpa "Touka pocta".

PernonanpHblit KOOpAUMHATOP HE Mo3/aHee THA OTKpbITHA LleHTpa "Touka pocra" obecrnieunBaer
pa3MeleHre B crienuaibHo co3naHnHoM pasjaene "llentp "Touka pocta" oduimaasHOTO caiita
001eo0pa3oBaTeIbHOM ~ OpraHM3allid B MH(QOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOW  CeTH
"NnTepuer" unopmanuu o co3ganuu u ¢yHkuuonupoBanuu Llentpa "Touka pocra", B ToMm
yuciae nHpopmanuu 06 obpa3zoBaTeibHbIX Mporpammax, odopynoBanuu Llentpa "Touka pocra",
TUTAHUPYEMOM PEXHME 3aHATHH 00y4aroIuXcs, TUIAHUPYEMBIX MEponpusaTusx. B co3maHHOM
pa3zene oQuUUMATbHOTO caiiTa 00pa3oBaTeNbHOW OpraHU3alMd TaKKe pa3MelaeTcs
nH(popManus 0 HallMOHATKHOM TpoekTe "OOpa3zoBanue" (B TOM YUCIIE JIOTOTHUII), aJipec caiTa 1
odunmansHas cumMBoiinka MuHucTepcTBa npocsenienus Poccuiickoit @enepanuu.

PernonanpHblii koopauHaTOp oOecmeunBaeT uHpopmupoBanue denepanpbHOro orneparopa B
cllydae co3/IaHus Ha TeppuTopuu cyobekra Poccuiickoii @enepannu LentpoB "Touka pocta" B
pamMKax MHBIX MPOrpaMM U MPOEKTOB, HE OTHOCSIIUXCS K peanu3anuu ¢eaepantbHOro npoexTa
"CoBpeMeHHasl IIKoja" HalMoHAIBHOro mpoekTa "OOpa3zoBaHue", 3a CUET CPEACTB OIOKETOB
cyobektoB Poccuiickoit ®epepanuu U (WIKM) CPEACTB MECTHBIX OOKETOB U (WIIH)
BHEOIOJDKETHBIX MCTOYHHMKOB, a TaKKe HaIpaBleHHe Ha corjacoBaHue @DenepaibHOMY
OIepaTopy KOHIETUHU CO3/JaHus U PYHKIIMOHUPOBaHUS TakuxX L{eHTpoB.



3. TpeOoBaHusl K MOMELIEHUAM, KOMILICKTOBAHUIO 000PY10BaHHUEM,
PACXOAHBIMHM MATEPHUAJIAMHU, CPeICTBAMH 00y4EeHUA U BOCITUTAHUA

Coznanne IlentpoB "Touka poctra" mnpeanosiaraeT KOMIUIEKC YCIOBUUW 10 OCHAIICHUIO
o0pa3oBaTeNpHBIX OpraHu3alii 00OpYIOBaHMEM, PACXOJHBIMH MaTepUalaMU, CPEICTBAMU
o0y4eHHs W BOCIUTAHUS M JOCTHKEHHS OOpa30BaTENbHBIX PE3YAbTATOB MO MPEAMETHBIM
obnactssm "EcrectBenHo-HayuHble mnpenmetsl’, "EcTecTBennple Hayku', "Maremaruka u
uHpopmaruka", "OOmecTBo3HaHHEe H ecTecTBo3HaHue", "TexHonorus", 00pazoBaTEIbHBIX
porpaMm oOIIero o0pa3oBaHUs €CTECTBEHHO-HAYYHOW U TEXHOJIOTMUYECKON HalpaBiIeHHOCTEH,
IpU peanu3alii KypCcOB BHEYPOUHOH NEATENLHOCTH M JIOTMOJHUTEIBHBIX OOIIepa3BUBAIOIINX
IIPOrpaMM €CTECTBEHHO-HAyYHON U TEXHUYECKOW HAIIPABICHHOCTEN.

[Tepeuensr HampaBieHHOCTEH peanu3yembix Ha O0a3e LlenTpoB "Touka pocra" oOpa3zoBaTeIbHBIX
MPOrpaMM MOXKET OBITh PACIIMPEH B 3aBHUCHMOCTH OT MMCIOIIMXCS y 00meo0pa3oBaTelIbHBIX
OpraHu3aIyil YCIOBUH, a TAKKE MOTPEOHOCTEH Y4aCTHUKOB 00pa30BaTEIbHBIX OTHOLICHUH.

Co3znanune nentpa "Touka pocra" mpenmnonaraeT pa3BuTHE 00pa30BaTENbHONW WHPPACTPYKTYPHI
001e00pa3oBaTeIbHON  OpraHU3aldy, B TOM 4YHCJIE OCHAIEHHE O0Ieo0pa3oBaTeIbHOM
OpraHM3aLIH:

- o0opynoBaHUEM, CpEICTBaMU OOYy4YEeHHS M BOCIHMTAaHUSA [UIsI U3y4eHUs (B TOM 4YHUCIE
AKCIEPUMEHTAIBHOT0) MPEAMETOB, KYPCOB, AHCIUIUIMH (MOJYJIel) €CTeCTBEHHO-HAyYHOM
HAMpaBJIECHHOCTH Y TEXHOJOTMYECKON HAmpaBiICHHOCTEH TMpU peaau3aldd  OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOTPaMM M JIOMOJHUTEIBHBIX 00IIe00pa30oBaTeIbHBIX MPOrPaMM, B
TOM 4YHCJE i1 PAcCIIUpPEeHHsl CoAepKaHud y4yeOHbIX mnpeameroB "Ouzuka", "Xumus",
"buonorusa";

- 00opysoBaHUEM, CpECTBAMHU OOYyUYEHUsI M BOCTIMTAHUS I U3yYEHUSI OCHOB POOOTOTEXHUKH,
MEXAaHUKH, MEXATPOHUKH, OCBOEHHS OCHOB IPOrpaMMHUPOBAHUS, pPEAIU3ALUUA IPOrpamMMm
JIOTIOJTHUTEIHHOTO 00pa30BaHUs TEXHUYECKOW U €CTECTBEHHO-HAYYHON HAMpaBlIeHHOCTEH U T.1.

- KOMIIBIOTEPHBIM U NMHBIM 06OPYI[OBaHI/I€M.

[lepeyeHb, MUHMMaNIbHO HEOOXOAUMBIE (YHKUIMOHAJIbHbIE M TEXHUYECKHE TpeOOBaHUS H
MUHUMAaJIbHOE KOJMYECTBO OOOPYJOBAHMS, PACXOJHBIX MaTepUAIOB, CPEACTB OOyuYeHUs H
BocnuTaHus s ocHameHus LlentpoB "Touka pocra" (nanee - MHQPACTPYKTYpHBIH JIHCT),
omnpenenstoTcs PernonanbHeIM KoopauHaTOpoM ¢ yuetoM [IpumepHoro nepeuns o0opyioBaHus,
pacXoJHBIX MaTepHalioB, CPEACTB OOY4YEHHsS M BOCIMTAHHUS Ul CO3JaHHs U oOecredeHus
(YHKIIMOHUPOBAHMSI LEHTPOB OOpa30BaHUS E€CTECTBEHHO-HAYYHOW M  TEXHOJOTMYECKOU
HanpasieHHocTd "Touka pocta" B 00mIe00pa3oBaTeNbHBIX OpPraHU3alMAX, PAclOIOKEHHBIX B
celibcko  MecTHOCTHM W Maibix ropojgax (Ilpunoxenme N 6), mpUMEpHOro THUIOBOTO
UHOPPACTPYKTYpHOTO JHCTa, onpeaensemoro @denepaibHbIM ONEPaTOPOM, M  HACTOSIIHX
Pexomenpanuit.

B pamkax ocHameHus —oO0meoOpa3oBaTeNbHBIX  OpraHuM3aluil  npu  (GopMHUpOBaHUH
uHppacTpykTypHOro nucra cyorekt Poccuiickoit ®enepanuu BlipaBe BbIOpaTh CTaHAAPTHBIN
WIKM TpOQUIBHBI KOMIUIEKT OO0OpYAOBaHMs, TNPEACTABICHHBIH B IPUMEPHOM IEpeyHe
000pyIOBaHUs, PACXOIHBIX MaTEPUAIOB, CPEICTB OOYYEHHUS M BOCHHTAHHS JUISI OCHAIICHUS
HentpoB "Touka pocta" (IIpunoxenne N 6). J[ns MamoKOMIUIEKTHBIX 00IIe00pa30BaTEIbHBIX



opranuzanuii <I> o0beM eIUHHUIl CPEeICTB 0OYUEHHs] U BOCIHUTAHUSA (POPMHUPYETCS B MEHbILIEM
KOJIMYECTBE.

<1> MaJloKOMIUIEKTHOW 00IIeo0pa3oBaTeIbHON OpraHu3alkel B paMKax pealu3aluu
MEPOIPHUATHA 10 CO3MaHUI0 W (YHKIIMOHUPOBAHHUIO IIEHTPOB €CTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKOW  HAampaBJICHHOCTEH Mpu3HaeTcs o0lieoOpazoBaTenbHas — OpraHU3alus,
YUCJICHHOCTh KJIACCOB-KOMIUJIEKTOB B KaXKJ0M M3 mapajuiesiel KOTopoil cocTamisieT He Ooiee 1
€AMHUIIBI.

[IpoduabHBIA KOMILIEKT OOOpPYAOBaHHS MOXET OBITh BBIOpaH I 0O0IIc00pa30BaTEIbHBIX
OpraHu3aIMii, UMEIONIMX Ha MOMEHT co3fanus nentpa "Touka pocta" Habop cpencTB oOyueHHS
U BOCIHTaHUSA, TOKPBHIBAIOIIMA CBOMMH (YHKIIMOHAIBHBIMU BO3MOXKHOCTAMU 0a30BbIC
noTpeOHOCTH npu u3yueHuu npeametos "dusuka", "Xumus" u "buonorus".

[IpodwmnbHbli  KOMIUIEKT — oOopydoBaHUs — obOecreuumBaer  >(PQPEKTHBHOE  JOCTHIKEHHE
00pa3oBaTeNbHBIX PE3yJbTATOB OOYYAIOUIMMUCA IO MPOrpaMMaM €CTECTBEHHO-HAayyHOH H
TEXHOJIOTUYECKON HampaBIEHHOCTEH, BO3MOXKHOCTH YIIyOJICHHOTO W3YyYEHHS OTACIbHBIX
IIPEIMETOB, B TOM yHcie Uil (POpMUPOBaAHUS U300pETATENBCKOr0, KPEaTUBHOI'O, KPUTHUECKOTO
MBILIUICHUS, pa3BUTHS (YHKIMOHATBHOH TPAMOTHOCTH Yy OOydYaromuxcsi, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Tpu hopmupoBannm WHPPACTPYKTYPHOTO JIUCTA U3 MPO(UIBHOTO KOMIUIEKTa B 005S3aTEIHHOM
nopsiike oOecrieuynBaeTcss BBIOOP CPeACTB OOy4YeHMsS M BOCIMTAHHMS HE MEHEe 4eM IO TpeM
yuebupM mpeameram ("®dusmka", "Xumus", "buonorus") U KOMIBIOTEPHOTO O0OPYHAOBaHUS.
OcraBuiviecs MO  WUTOraM  OIpeJesieHUus  00s3aTeNbHOr0  OOOpYJOBaHUS  CPEICTBa,
npeaycMoTpeHHsie st ocHamenus Llentpa "Touka pocta', pacnpenenstorcs Ha MpuoOpeTeHne
JIONIOJTHUTEIBHOTO 000OpYJIOBAaHUsA, BXOJSIIEr0 B IEepedyeHb O000pYyIOBaHUSA, PACXOIHBIX
MaTepuasoB, CPeACTB 00yUeHHUs U BocnuTaHus npoduibHoro komiuiekra (Ilpunoxenne N 6 k
METOJIMYECKUM PEKOMEHAALINSM).

[Ipu BBIOOpE AOMONHUTENHHOTO OOOPYJOBAHHUS TakKe CIEAYeT YYUTHIBaTh CHEHU(GUKY U
MOTPeOHOCTH oTpacieil s5koHOMUKHU cyobekTa Poccuiickoit denepamnuu.

PernonanpHblit KOOPIMHATOP OOECIIEUMBAET COIVIACOBAHNE CPOPMUPOBAHHOTO B COOTBETCTBUU C
TUIIOBOM (popMOil MHPPACTPYKTYpHOTo JucTa ¢ PenepalibHbIM OIEpaTOPOM B COOTBETCTBUU C
periiaMeHToM, onpeensieMbiM DenepaabHbIM OIIEPaTOPOM.

[Ipu HampaBieHHH Ha COTJIACOBaHUE MH(PPACTPYKTYPHOTO JIMCTA, COAEPIXKAIIETO CTaHAapTHHIC
KOMIUIEKTBI, PernoHanbHbId KOOpauWHATOp mpenoctaBmsier (mo ¢opme DenepalbHOTO
orieparopa):

- TOATBEP)KICHHE OTCYTCTBUS B COOTBETCTBYIOLIUMX OOpa30BaTEIbHBIX OpPraHU3AlMSIX,
OCHAILIEHHE KOTOPBIX IJIaHUPYETCs, 000PyJ0BaHMs, PACXOJHBIX MaTEPHAIIOB, CPEJICTB 00yYEHHs
Y BOCIIUTAHUS, YKa3aHHBIX B IIEPEYHE CTAHIAPTHOTO KOMILJIEKTA;

- MOATBEpKJeHue Hanmuuus (inbo olecnedyeHre HaMU4Msl JO MOMEHTa ocHameHus lleHTpos
"Touka pocTta") yCIOBHM JUIsl XpaHEHUS M HCIIOJIb30BAaHHsI XUMHUUECKUX PEaKTUBOB, B TOM UHUCIIE
HeoOxouMoro 000pyA0BaHus, BKIOYas MKad BRITSXKHOM MaHOpaMHBINA U MmIKad JUIs XpaHEHUs



XUMHUYECKUX PEaKTUBOB OTHEYNOpPHBIH, coriacHo [lepedHio cpeacTB oOydeHHs] U BOCIUTAHMUS,
HEOOXOIMMBIX ISl pealiu3alii 00pa30BaTeIbHBIX MPOrpaMM HAYaJILHOTO OOIIEro, OCHOBHOTO
o0miero u cpegHero ooOmero o0pa3oBaHUS, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHUSM
o0y4eHHs, HEOOXOAMMOro IPH OCHAIICHHH O0Ie00pa30BaTeIbHBIX OPraHU3aluid B LEJAX
peanu3alui MEpONPUATHHA IO COACHCTBUIO CO3MaHHIO B CyObekTax Poccuiickoit denepanuu
(ucxomss W3 TMPOTHO3MPYEMOW TOTPEOHOCTH) HOBBIX MeECT B  00Ime00pa3oBaTeIbHBIX

OpraHu3aNusaX, yTBepKAeHHOMY IprKazoM Munmpocsemenus Poccun ot 3 centsops 2019 r. N
465.

OOpa3oBarenbHble OpraHU3aLUU, Ha 0a3e KOTOPBIX CO3JAal0TCAd UM (YHKUHMOHUPYIOT LleHTpbl
"Touka pocrta", NOIKHBI COOTBETCTBOBATH JEHUCTBYIOIIMM TpPEOOBAHUSIM K YCTPOWCTBY,
COJIEPKAHUIO W OpraHU3alMi pexXHuMa padoThl 00pa30BaTENbHBIX OPraHU3alMil M HHBIM
HOPMATHUBHBIM TIPAaBOBBIM aKTaM, ONPEACIAIONIMM TpeOOBaHMS K OpraHU3alMu OOILIEero |
JOIOJHUTEIBHOTO 00pa30BaHUs ACTEH.

[Tomemienust (QpyHKIMOHANBHBIE 30HBI, B TOM YHCJIEe y4eOHble KaOWHETHl (U3UKH, XUMHH,
ouosiorun) Llentpa "Touka pocta" peKOMEHIyeTCs pacroiarath B pejeiiaXx OJHOTO 3/IaHHs.

[IpoexkTupoBanue, 3oHupoBaHue TnomenieHuit IlentpoB "Touka pocra" u omnpeneneHue
JU3aH-PEIICHUN OCYIIECTBIISIETCS C YYE€TOM PYKOBOJICTBA IO MPOCKTUPOBAHUIO IIEHTPOB
"Touka pocra", yrBepx’aaeMoro ¢eaepajbHbIM OTIEPATOPOM.

[Ipu mpoektupoBaHuu, 30HUpoBaHuU nomenienuii Llentpos "Touka pocTta" crneayer yuyuThHIBaTh
0cOOEHHOCTH O00OpYJOBaHUS, PACXOIAHBIX MAaTEPHUAIOB, CPEIACTB OOyYEHHS M BOCIWTAHHA,
KOTOPBIM OyJnieT obecneunBaThCcsi 00pa3oBaTeIbHass OpraHnu3aIusl.

[IpoexTt 3onupoBanusi nomemienuii LlentpoB "Touka pocta" mpexacrasisiercs denepanbHOMY
OTIepaTopy OJHOBPEMEHHO C TIPEICTaBICHNEM HHPPACTPYKTYPHBIX JTUCTOB.

4. Opranusauus o0pa3oBaTeibHOU 1eATEJIbHOCTH

OOpazoBarenbHasi J1eATeNbHOCT, Ha ©Oa3e I1eHTpoB "Touka pocta" oCylIecTBIsSETCs IO
00pa3oBaTebHBIM ITporpaMmMaM OOIIET0 U JOTIOIHUTETFHOTO 00pa30BaHMUS.

TpeboBanuss k QopmMary opraHuzanud oOpa30BATEIBLHON JIEATEIBHOCTH PETYJIUPYIOTCS
HacToAIMMHU PekoMeHTanusiMu 1 UHBIMA UH(QOPMAIIMOHHBIMUA M METOAMYECKUMHU MaTepuaiaMu
®denepanbHOro oneparopa.

Hanpasnenust peanusyeMbIx ¢ ucrosib3oBanueM pecypcoB Llentpos "Touka pocra" mporpamm
ONpEAEIAIOTCA B COOTBETCTBUM C METOJMYECKMMHU MaTepualaMM M  pPEKOMEHAALUIMH,
YCTaHaBIMBAaEMbIMU U aKTyaln3upyeMbiMu DenepaqbHbIM ONIEPATOPOM.

Ha 6aze nentpoB "Touka pocta" obecrieunBaeTcst peanus3anus oOpa30BaTeNbHBIX MPOrpamMMm
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOM HaIpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
Cc TpeOOBaHMIMM 3aKOHOJATENbCTBA B cdepe 00pa3oBaHMA M C YYETOM pEKOMEHJalun
@enepanbHoro omepatopa. B ob6s3atenbHoM mnopsaake Ha 0Oaze meHtpoB "Touka pocrta"
obecrieynBaeTcsi OCBOEHHE OOydaromumucs YydeOHbIX mnpeaMeroB "dwusuka', "Xumus'",
"buonorus" ¢ ucnoiab30BaHHMEM MNpHOOpeTaeMoro OOOpYIOBaHUS, PACXOJIHBIX MAaTepHaloB,
CpeICTB OOyUCHHUS K BOCTIMTAHHS.



He menee 1/3 o6bema BHEYpOUHOH AEATENBHOCTH 00YYaIOUIUXCS JOJKHO ObITh OPUEHTHPOBAHO
Ha  IOAJEpKAHUE  €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW  HaIpaBJICHHOCTEU
o0pa3oBaTeNbHBIX  IPOrpaMM, IpH 3TOM 00BEM MIpOrpaMM  €CTECTBEHHO-HAy4HOM
HANpaBICHHOCTH HE MOXET cocTaBilsiTh MeHee 20% or oOmero oObeMa BHEYPOUHOM
nesrenbHOCTH. OOpa3oBaTeibHbIE MPOrpaMMbl 10 JAPYIMM HAIPABICHHOCTSM IPU HAIMYUU
BO3MOXXHOCTH PEKOMEHJyEeTCs IUIAHUPOBaTh C MCIONIb30BaHHEM pecypcoB LlenTpoB "Touka
pocta".

Pa3zpaborka pabouux mporpamm mo npeameram "dwusuka", "Xumusa", "buonorusa", ydeOHbIM
IIpeIMeTaM €CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKOW HalpaBJIEHHOCTEH M3 yacTh y4yeOHOro
1aHa, (GopMHpPyeMOW yYaCTHHKaMH OOpa3oBaTENbHBIX OTHOIIEHHH, MPOrpaMM BHEYPOUHOU
NESTEeIbHOCTH W JIONOJHUTEIBHOTO 00pa3oBaHUS OCYLIECTBISETCS 001Ie00pa3oBaTeIbHbBIMU
OpraHM3alusIMH, B KOTOpBIX co3jaroTcd LEeHTpbl "Touka pocTa", caMOCTOSTENBHO C YYETOM
METOJIMYECKUX MarepualoB M pexkomenpauuii denepanbHoro omneparopa. Peanmzanus
00pa3oBaTEeNbHBIX ~ IPOTPaMM  JIOTIOJIHUTEIFHOTO  OOpa3oBaHMSA B MAJIOKOMILJICKTHBIX
00111€00pa30BaTENIbHBIX OpPraHU3alMiX OCYIIECTBISETCA IMpU HAJIMYUMU Yy OpraHu3aluu
COOTBETCTBYIOIIUX yCIOBUM. JlJIi MaJOKOMIUIEKTHBIX 00I11€00pa30BaTeIbHbIX OpraHu3alui
JIONYCKAETCsl OTCYTCTBUE JIMLEH3UM Ha JIONOJIHUTENbHOE O00pa3oBaHUE U pealn3yeMbIX
IIPOrpamMM JOMOJHUTEIBHOTO 00pa30BaHuUs.

PekoMenganuu 1no MCHoib30BaHUIO CTaHAAPTHOrO KoMIUiekTa obopynoBanus Llentpa "Touka
pocta" mpM  peanu3alMM  [POrpaMM  E€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOMH
HanpasieHHocTell onpezenensl B [Ipunoxxenuu N 5 k HactosuM Pexkomenaanusm.

ConpoBoxieHMEe M METOAWYECKOe OOeCHeyeHHe MCII0Ib30BaHusl MPO(PUIBLHOIO KOMILIEKTa
o0opynoBaHusi B 0O0pa3oBaTENbHOU JEATENBHOCTH HEeHTpoB "Touka pocrta" OCyIIecTBISIET
®denepanbHbIN onepaTop.

Mertoanueckre Marepuanbl, pa3paOOTKHM M HMHbIE MaTepuanbl MO BOIMPOCAM MCIOJIb30BaHMS
npoQWILHOTO  KOMIUIEKTa  OOOpyZOBaHHs  pa3pabaThIBAIOTCS,  aKTyaIM3HPYIOTCS |
pacripocTtpansitorcst degepabHBIM ONEPaTOpoOM, B TOM YHUCIE C MPUMEHEHHUEM COBPEMEHHBIX
Me/iia HHCTPYMEHTOB (BU/I€0, BeOUHAp, MyOIUKaluHn).

denepanbHbIM ONEPaTOPOM Ha PETYIISIPHOM OCHOBE 00ECIIeYnBaETCs MPOBECHUE METOAMUYECKUX
n o0yyaroumx MEpONpHsITHH MO BOINpOCaM OpraHMu3ali 00pa30BaTENBbHOIO Ipolecca B
Ientpax "Touka pocta" ¢ mpuMeHEHHEM NPO(UIBHOIO KOMIUIEKTa 00OpYAOBaHUS, OKa3zaHHUE
METOJIMYECKOW  TOMOIIM Mpu  pa3paboTke  ydyeOHBIX  MarepuajioB, 3aJaHuil  uis
COBEPILLIEHCTBOBAHMS IMPAKTHMYECKOW MOJATOTOBKM OOYyYaroIIMXCsl IO Y4eOHBIM IpeaMeTam,
KypcaM BHEYPOUHOMU JEATEIbHOCTH, TOMOIHUTEILHOTO 00pa30BaHus JETEH.

[Temarornyeckue pabOTHUKH, OCYIIECTBISIONINE AesATENLHOCTh Ha 0asze [lenTpoB "Touka pocta"
C IPUMEHEHHUEM MPOQPHILHOTO KOMIUIEKTa 000pYyI0BaHUS, TPOXOIAT 0O0yUeHHUE M0 IporpaMmmam
JIOTIOJTHUTEIBHOTO MpOo(deccnoHambHOro 00pa3oBaHus (Kypchl MOBBIMIEHUS KBalU(UKALUN) U3
@®enepansHoro peectpa mporpamMm JIIO. IloBbimieHne KBanM(pUKAIMK TeIarOTHYECKUX
pabOTHUKOB OCYILECTBIISETCS HE PEKEe OJTHOTO pasza B TPH rojia.

5. Oprann3anMoOHHO-METOAMYECKOE CONPOBOKICHHE H
HCIO0JIb30BAHUE HHOM CO3IaHHOM B PaMKaXxX peaju3aluu



HAIMOHAJIBLHOIO npoekTa "O0pa3zoBanue' HHPPACTPYKTYPbI

B mensx KOMIUIEKCHOTO compoBoxkAeHUA aearenbHocTH llentpoB "Touka" denepaibHbIM
OrepaTopoM O00ECIIEYMBACTCS OCYIICCTBICHUE IMYOJMKAMA W OOHOBICHUS METOJUYECKHIX
MaTepUaoB, BKIIOYAIIMX Y4EOHO-METOAUYECCKHE MaTepuajabl (MHCTPYKIIMH, METOJIUYECKHE
nmocobusi, WHMDOPMALNMOHHBIE MaTEepPHANIbI, TMEPEYHU PEKOMEHAYEMBIX  JIUTEPATYPHBIX
HWCTOYHMKOB, BHJEOMATEpHaAbl W JAp.), a TaKKe MaTepualbl IO HTOraM IPOBEICHUS
MeponpusaTaii PenepalibHOTO oneparopa (BeOMHApPHI, CEMUHAPHI, KOH(DEPEHIINH, COBEUIIAaHUS U

ap.).

Jis meparormyeckux pabotHukoB lLlentpoB "Touka pocrta" @DemepaibHBIM OlEPATOPOM
oOecrnieunBaeTcs MPOBEACHHE TEeMAaTHMYECKUX BEOMHApPOB M 00pa30BaTENbHBIX MEPONPUSITHIA,
HaNpaBJICHHBIX HAa Pa3bsCHEHUE BOIPOCOB peau3alii 00pa30BaTENbHBIX NpOrpamMm Ha 0Oase
Lentpos "Touka pocta" ¢ mpuMeHEeHHEM TPOPHILHOTO KOMILIEKTa 000pyI0BaHUS.

s PernoHanbHBIX KOOPAMHATOPOB M pykoBoasmmx paboTHukoB LlentpoB "Touka pocta"
®denepanpHbI onepaTop 0O0ECTICUUBAECT MPOBEICHUE TEMAaTUUECKHX BEOMHAPOB, HAIIPABICHHBIX
Ha JIOTOJIHUTEIBHOE Pa3zbsiCHEHHE BOMPOCOB, OTHOCSAUIMXCA K UCHOTHEHHIO KOMIUJIEKCOB Mep
(TOpOKHBIX KapT) MO co3AaHui0 U (HyHKIHOHHpoBaHUIO LlenTpoB "Touka pocTa", JOCTHKEHUIO
YCTaHOBJICHHBIX MOKa3aTenel (yHKIIMOHUPOBAHMSI, UCIIOIB30BAHUIO MHOW CO3/IaHHOM B paMKax
pealu3anuy HalMoHaIbHOTOo npoekTa "ObpazoBanue" HHYPACTPYKTYPHI.

B memsx 3QQexkTHMBHON  OpraHM3alMOHHO-METOAMYECKOW  MOAJEPKKU  CO3JaHUsi U
¢ynkunonupoBanusi LlentpoB "Touka pocra" Ha Tepputopum CyOBEeKTOB Poccuiickoi
@enepanuu  PernoHanbHbIM — KOOPAMHATOPOM  O0ECIIEYMBAETCSl  BOBJIEYEHHE  JIETCKUX
texHomapkoB "KBantopuym", meHTpoB IudpoBoro odbpazoBanus aereil "lT-ky0", KiroueBBIX
LIEHTPOB JIOMOJHUTENIBHOTO oOpa3oBaHusa "JloM HaydHOHl Kojutabopauuu" B JeSITE€IbHOCTD
Ientpos "Touka pocta" B cnenyromux popmarax:

1. IIpoBeneHre COBMECTHBIX MEPONPUATUIN Ul 00YYarOIIUXCS U MEJAarornyeckux pabOTHHUKOB
o01eo0pa3oBaTeNIbHBIX OpraHu3alnuii, Ha 0a3ze KoTopwIx co3garorcsa Llentpsr "Touka pocta"
(oOyuaronyie ceMHMHaphl M MacTep-Kjacchl IO BONpOCaM HCHOJIb30BaHUS 000PYAOBaHUA,
CpeAcTB OOy4eHHUS W BOCIMTAHUS,; METOJAMYECKHE MEPOIpPUATHS IO BOIpOcaM pa3paboTKH,
COBEpIICHCTBOBAHHWA M BHEJIPEHMs]  IpPOrpaMM  JIONOJHUTEIBHOTO  00pa3oBaHUs
€CTECTBEHHO-HAYYHOM M  TEXHMYECKOM  HANpaBICHHOCTH, OpraHU3alUdd  BHEYPOUYHOMU
NESATENIbHOCTH ~ OOYyYarolMXCs; WHIAUBUAYAJIbHbIE KOHCYJIbTAlMM JUISL  T€1aroru4eckux
pabOTHHKOB, B TOM YHCJI€ B PeXKHUME OHJIANH; 3aHATHS POEKTHOM JIeATENbHOCTHIO; KOHKYPCHBIE
U COPEBHOBATEIbHBIE MEPOIIPUATHUS JUISL AETEH U Ip.).

2. OpraHusanys 1 y4acTHe B perHOHAJIbHBIX M MEXPErHOHAIBHBIX KOH(epeHIusX, pecTuBasix,
¢dopymax 1o oOMeHy ONbITOM pabOThl Ha BEHICOKOOCHAILIEHHBIX YYEHUKO-MECTax, B TOM YHCIIE IO
peanuzanuu npeAMeTHBIX oOmacteit "EctecTBeHHO-HayuHble mnpeameTsl”, "EctecTBeHHBIE
Hayku", "MaremaTtuka u uadopmaruka", "ObmecTBo3Hanue u ecrectBo3nanue", "TexHnomorus",
a TaKXke MporpamMM JOTOJIHUTEIBHOIO OOpa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHUYECKOM
HaIIpaBJIECHHOCTEMN.

3. Yuactue peruoHalIbHBIX KOOPJAMHATOPOB, npeacTtaButeneil Llentpos "Touka pocta" u MHBIX
IEHTPOB, (GYHKIMOHUPYIOIIMX Ha TeppuTopun cyobekta Poccuiickoii ®enepanuu, B
MeponpuaTusax @eaepanibHOTo oneparopa.



I'paduk mMeponpusTuii, KBOTHI y4acTHsl, COAEPKAHUE U TEXHOJIOTHH MPOBEICHUS MEPOIPHUITHIA
nosojsaTcs denepanbHBIM ONEPATOPOM JTOTIOTHUTEIBHO.

4. Opranuzanys ¥ y4dacTHe B MPOBEICHUH HH(POPMAIIMOHHBIX KaMIAHWHA IO MOIMYJISpU3ALUU
HaIMOHaIBHOTO MpoekTa "ObpazoBanue" Ha TeppuTopun cyonrekToB Poccuiickoit deneparnyu, B
TOM 4HCJIE COOBITHUAX, MPOBOAMMBIX JSi KOHCYJIBTAIIHOHHOTO COINPOBOXACHUS POAUTENCH
(3aKOHHBIX TPEJCTABUTENECH) OOYJAIOMIMXCS O BO3MOXHOCTSX JJISi Pa3BUTHS CIIOCOOHOCTEH U
TaJaHTOB MX JieTel, NpodeCcCHOHAIbHOW OPUEHTAMU M YCIENIHOIO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTpaMM 00IIIeT0 00pa30BaHUs.

5. Pa3paborka, yTBepXKICHHE U pealu3alus CETEBBIX 00pa30BaTEIbHBIX MPOrpaMM C
HCIOJIb30BAHUEM BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3JaHHbIX B cyObekre Poccuiickoit
@enepany B paMKax HalMoOHaIbHOro mpoekTa "OOpazoBaHue", B TOM YHCIIE COBMECTHO C
JNETCKUMU TexHonapkamu "KBantopuym".

6. Bomineuyenne oOyuarommxcs o00meo0pa3oBaTeNbHBIX OpraHu3anuid, Ha 0a3e KOTOPBIX
coznarorcs u pynkunonupyrot Llentpsr "Touka pocra, B paznuyHbie GopMbl CONPOBOXICHUS U
HACTaBHUYECTBA C HCIOJIB30BAHHEM KaJpPOBBIX PECYpCOB, O0ECHEUMBAIOUINX padboTy
BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3/IaHHbIX B cyObekTe Poccuiickoit @enepannu B pamMkax
HalMoOHaIbHOro 1mpoekra "OOpa3zoBaHue" C Y4eTOM METOAOJOTUU (LIEJIEBOM MOJIEIH)
HAacTaBHUYECTBA OOYyYarOIMXCS Ui OpraHu3alfid, OCYIIECTBISIONMX 00pa30BaTEIbHYIO
JEATENIBHOCTh 10  00IIe00pa3oBaTeNbHBIM, JONOJHUTEIBHBIM O0O0INEe00pa3oBaTENbHBIM U
nporpaMmaM CpefHero npodeccHoHaIbHOro 00pa3oBaHMs, B TOM YHCIE C HPUMEHECHHEM
JYYLIMX TPAKTUK OOMEHA OIBITOM MEX1y 00y4YaroIiMUCs.

Hentper "Touka pocTta" HUCHONB3YIOT HWHPPACTPYKTYPY M KAAPOBBIE PECYpPCH JETCKUX
TexHonapkoB "KBaHTopuyM", co3raBaeMbIX Ha 0a3e 0011e00pa3oBaTeIbHBIX OpraHU3aALUH, JUIs
pa3BUTHSA TPOEKTHOW JeATenbHOCTH oOydaromuxcs. Ilegarornyeckue paGoTHuku LleHTpoB
"Touka pocra" oOecneunBarOT yyacTue 00y4aroIuxcs B MEPONPUATHIX AETCKUX TEXHOMApKOB
"KBantopuyM" ¢ yAaJeHHBIM HCIIOJIb30BAaHMEM OOOpPYAOBaHHUA, CpPEICTB OOyuYeHUs U
BOCIIMTAHMSI, a TAKXKE IPUHUMAIOT Y4acTUE B OPraHU3YEMBIX MU CEMUHAPAX I10 JEMOHCTPALAN
3¢ (HEeKTUBHOIO OMbITa pealn3aluu 00pa3oBaTEeNbHbIX €CTECTBEHHO-HAYYHON, TEXHOJIOTUYECKON
Y MHBIX HAIlPaBJIEHHOCTEN Cpelr MHBIX 00I1e00pa30BaTEebHBIX OpraHu3aluii, pacroyioKeHHBIX
Ha TeppuTopuu cyobekta Poccuiickoit deneparnui.

PernonanpHbIM  KOOpAMHATOPOM Ha TeppuTopuu cyowekta Poccuiickoit ®Deneparuu
obecrieunBaeTcst paboTa Mo MOAEPKKE 00I1e00pa30BaTEeIbHBIX OpraHU3AIHH, TTOKA3bIBAIOIINX
HU3KHE O0Opa3oBaTeNbHbIE PE3YNbTaThl, C MHCIOJIb30BaHMEM HH(PPACTPYKTYpbl U KaJIpOBOTO
obOecneuenusa llentpoB "Touka pocta" B pa3iauuHbIX QopmaTax (COBMECTHas peaau3anus
o0Opa3oBaTeNbHBIX  IMpOrpamMM, IMpOBEIEHHE OOydYalolMX  MEpOINpHUATHUH, CEMHHApOB,
KOHCYJIbTAaIMH U 11p.).

[Ipn npoBeneHuMM pas3IMYHBIX MEPONPHUATHN, CBS3aHHBIX C peaju3aledl HaluuOHAJIBHOTO
npoekta "OOpa3oBaHue'", UCIOIB30BAaHUEM COOTBETCTBYIOLIEH MHQPACTPYKTYpPHI, KaIAPOBBIX H
(bMHAHCOBBIX PECYpPCOB, JAOHKHO OBITH OOecreyeHO MX HMH(OPMALMOHHOE CONPOBOXKIEHUE, B
TOM 4YHCI€ B CpEICTBAaX MacCOBOIl HWHQOpPMAalMHU, COLUMANBHBIX CETIX, Ha caiTax
0o0pa30BaTeNbHbIX OPraHU3allUi C HCIOJIb30BaHHEM (UPMEHHON CHMBOJMKU HAIlMOHAJIBHOTO
npoekra "OOpa3oBanue".

Nndopmanus o0 yuactum IlentpoB "Touka pocTta" B MEpONpUATUSX HaIpaBiseTCs



®denepanbHOMY ONEpPaTOpPy B paMKax €KEeKBAPTAILHOTO MOHUTOPHUHTA.

6. TpeOoBanus k punancoBomy odecneyenuto llenrpos "Touka
pocra"

dunancoBoe obecrneueHue GyHkuuonupoanus LleHTpoB "Touka pocTta" BKIIFOYAaET 3aTpaThl B
coorBeTcTBUHM ¢ OOmMMU TpeOOBaHUAMH K OINpPENEICHUI0 HOPMATUBHBIX 3aTpaT Ha OKa3aHHE
roCy/IapCTBEHHBIX (MYHULMIAIBHBIX) YCIYr B cdepe IOIIKOILHOT0, HAYaJbHOIO OOILEro,
OCHOBHOTO O0OINEro, cpeaHero ooOmero, cpeaHero mnpodeccuoHAIbHOTO 00pa30BaHUs,
JIOTIOJIHUTEIBHOTO 00pa30BaHUs J€TE€d U B3POCIHBIX, JOMOJHUTEIBHOTO Mpo(heCCHOHATIBLHOTO
00pa3oBaHMs JJIS JIML, UMEIOIIUX MM MOJYYaloNuX cpeiHee MpodeccnoHaibHoe 00pa3oBaHue,
npodeccuoHanbHOr0 O0y4YeHHUs, NPUMEHSEMbIMH TMpU pacueTe o0bema CcyOcHAWUd Ha
¢uHaHCOBOE OOECIeYeHrEe BBIOIHEHHUS TOCYAAPCTBEHHOTO (MYHUIMIIAJIBHOIO) 3aJaHUs Ha
OKa3aHUe TOCYIapCTBEHHBIX (MYHHUIIMMAIbHBIX) YCIYT (BBIMOJIHEHHE PabOT) rOCyIapCTBEHHBIM
(MyHULMDIAIBHBIM) YUYpEXKIECHUEM, YTBEPKIEHHBIMU NTpuKa3zoM Munnpocsemenus Poccun ot 20
HOs10pst 2018 . N 235 1 BKITFOYAIOIIMMH B TOM YHUCIIE:

- omIary TpyAa MEeJaroruyecKkux pabOTHHKOB 0O0IIe0Opa3oBaTENbHOM  OpraHU3alvy,
obecnieunBaromux Gynknuonuposanue Llentpos "Touka pocra';

- HpI/IO6p€TCHI/IC JO0CTAaTOYHOI'O 00beMa OCHOBHBIX CpCACTB U MATCPUAJIbHBIX 3aIlaCOB, B TOM
YUCJIC PACXOJHBIX MAaTCpUAJIOB, MJIA obecnieyeHus pealii3ainnu O6pa3OBaTeJ'IBHBIX nporpamMm B
O6’beMe, HGO6XOI[I/IMOM JJIA HerepBIBHOﬁ peajiu3annuu O6paSOBaTeJ'IBHOFO mponecca,

- obecrieueHue TEKYyIel IesATSIILHOCTH 00MIe00pa3oBaTeIbHON OpraHU3aIui 10 00CCIICUYCHUIO
00pa3oBaTeNLHOTO MpoIiecca.

IIpu ¢popmupoBanun Oromxera cyobekta Poccuiickoit @eneparnuu (MecTHOro OroJKEeTa) Ha
OYepeHOM roJl ¥ TIAHOBBIN Neproa He0OXOAUMO MPETyCMaTPUBATH OFO/IKETHbIE aCCUTHOBAHUS
B 00beMe, HeoOxoIuMoM /1715l (prHaHcoBoro obecneueHus: GpyHkunonuponanus Llentpos "Touka
pocTa", B TOM YHCIIe C y4€TOM COOTBETCTBYIOIICH HHACKCAIIUU.

7. 3aKII0YHTEeIbHbIC MMOJI0KCHUSA

[Ipu peanuzanuu MeponpuaTuii B mensx cosfganus U (yakmuonupoBanus llentpoB "Touka
pocta" cyowekt Poccuiickoit ®enepanuu  obecrmeunBaeT  coONIofieHHE — TpeOOBaHMIA
AHTHUMOHOIOJIBHOTO 3aKOHO/ATENbCTBA U 3aKOHOJIATEJIbCTBA O KOHTPAKTHOM cucteMe B chepe
3aKyIOK TOBApOB, pabOT, YCIYT A7l OOECTIeUeHHUs TOCYIapCTBEHHBIX U MYHHUIIUITATLHBIX HYXI, B
TOM YHCJIIE B YacTH OOeCIeYCHHs TOBBIICHHUS 3(P(PEKTUBHOCTH, HWCKIIOUCHHUS OTPaHUYCHHUS
Kpyra TIOCTaBIIMKOB M TIOCTaBISEMOr0 OOOpPYAOBaHUsS, TMOBBIIMICHUS PE3yIbTaTUBHOCTU
OCYIIIECTBIICHUS 3aKYIOK, 00€CIIeUeHHsI TPO3PAYHOCTH, MPEIOTBPAIICHHAS KOPPYIIIIHHA U IPYTHUX
3JI0yTIOTPEOICHUM.

[Ipu ocymectBiennu cyorexktamu Poccuiickoit deaepanun 3aKymoK TOBApOB, paboT, yCIyT ¢
LEeNbI0 TpUOOpeTeHHsT O0OpYAOBaHMS, PACXOAHBIX MaTepUaAOB, CPEIACTB OOYy4YeHHUS H
BocnuTanus B 1ensax co3manus LlentpoB "Touka pocta" 3a cuer cyOcumuu u3 (denepaibHOTO
Oroxera OrokeraM cyObekToB Poccuiickoit @enepanun Ha cOPUHAHCHPOBAHUE PACXOIHBIX
o0s13aTenbeTB cyobekToB Poccuiickoit denepanuu:


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

- o0ecrieunBaeTcsl LEHTpAIU3alKs 3aKyIOK B MOPSAKE, ONPEACICHHOM IIYHKTOM 7 CTaThu 26
denepanbHOro 3akoHa "O KOHTPAKTHOH CHCTEME B cepe 3aKyNOK, TOBApOB, pabOT, yCIyT A
o0ecreyeHns: TOCYJapCTBEHHBIX M MyHULIUTIAIBHBIX HYX['";

- IIPUMEHSETCS] HALMOHAJIBHBIM pEXKUM B COOTBETCTBUM C TpeOoBaHUSAMHU cTarbu 14
®denepanpHoro 3akoHa ot S anpens 2013 r. N 44-d3 "O koHTpakTHOH cucTeMe B chepe 3aKynoK
TOBapoOB, paboT, ycayr A 00ecredeHns rocy1apCTBEHHBIX U MYHUIIUIATbHBIX HYX)A'".

Kpowme Toro, mmpu ocyiecTBIeHIH 3aKyoK cyobekTamu Poccuiickoit denepanuu 10IKHBI ObITh
YUTEHBI:

- nojokeHus nocranosieHus [IpaBurensctBa Poccuiickoit ®@enepaunn ot 03.12.2020 N 2013
"O MUHUMAaJIBHOH J10JI€ 3aKYIIOK TOBAPOB POCCUICKOTO MPOUCXOKIACHUS";

- moJiokeHus1 nmocranoBiieHus IIpaBurennpcTBa Poccuiickoit denepannu ot 03.12.2020 N 2014
"O MHUHMMaJIbHON 00s3aTEJIbHOM J10JI€ 3aKYNOK POCCHMCKHMX TOBApOB M €€ JOCTHIKEHUU
3aka3unkoM" (BMecte ¢ "llonoxeHueM o TpeOOBaHUAX K COAep)kaHUIO U ¢dopme oTyera 00
00beMe 3aKyIOK POCCHHCKUX TOBAPOB, B TOM YHCIIE TOBAPOB, MOCTABIISIEMBIX IIPH BBITOJIHEHUH
3aKynaeMbIX palOoT, OKa3aHUU 3aKyMAaeMbIX YCIYT, OCYLIECTBIEHHBIX B IIENAX JAOCTHKCHMS
3aKa3YMKOM MHHHMAJIbHON 0053aTeNbHONW 0NN 3aKYNOK, O TpeOOBaHUSAX K COJCpPKAHUIO
00OCHOBaHUSI HEBO3MOXKHOCTH JOCTHXKEHMs 3aKa34MKOM MHUHUMAaJbHOW 00s3aTenbHON monu
3aKyIOK POCCHHMCKHMX TOBAapOB (B TOM WYHCJIE TOBapOB, IOCTABISIEMBIX IPH BBIOJIHECHUH
3aKynaeMbIX pa0OT, OKa3aHUHU 3aKyNaeMbIX YCIYT) OTAEIbHBIX BUJOB, IPU OCYLIECTBICHUU
3aKyNOK KOTOPBIX YCTAaHOBJIGHBI OTPAaHWYCHHUS JONYCKa TOBAapOB, NPOHCXOIAIINX U3
MHOCTPAHHBIX I'OCYJapCTB, O MOPAIKE MOATOTOBKU U pa3MEIIeHUs B €MHOM HH(POPMaLMOHHOM
cucTeMe B cdepe 3aKyloK Takux ordera U o0ocHoBaHus", "[1010KEHHUEM O MOPSIKE, KPUTEPHUSIX
U TIOCIEACTBUU MPOBEACHUS OLIEHKH BBIIOJHEHHUS 3aKa3YMKOM OOS3aHHOCTH JOCTHIKEHHS
MUHUMAJIBHOW 00s13aT€TbHON JOJMM 3aKYMOK POCCHUMCKHUX TOBApoB (B TOM YHCIE TOBApOB,
MOCTAaBJISIEMBIX IIPU BBIMOJIHEHUH 3aKyIIaeMbIX pa0dOT, OKa3aHUU 3aKyMaeMbIX YCIYyT) OTAEIbHbBIX
BUJIOB, TPH OCYIIECTBICHUH 3aKYNOK KOTOPHIX YCTaHOBJICHBI OTPAaHUYEHHUS JOMYCKa TOBApOB,
MPOUCXOJSIINX U3 THOCTPAHHBIX rOCy1apcTB").

Tpunoowcenue N 1

K Memoouueckum pekomenoayusim

KOMIIJIEKC MEP ("J1OPOKHASI KAPTA") I1O
CO3JIAHUIO U ®YHKIIMUOHUPOBAHUIO B
OBIIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSIX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U
MAJIBIX TOPOJIAX, HEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYUYHOM, U TEXHOJIOTUYECKOHN
HAIIPABJIEHHOCTEMH "TOYKA POCTA"
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Haumenosanue OTBETCTBEHHBIN PesynbTar Cpok
MEpOTIPUATHS
Y TBEp>KICHBI: PernoHaabHBIN PacniopsiguTenbHblii [He mo3aHee 31
- JIOJOKHOCTHOE JIMLO B [KOOPAUHATOP AKT pEeruoHaNIbHOTO [gHBaps X <2>roja
COCTaBe opraHa
[PErMOHATILHOTO MCTIOTHUTEIHHON
BEIOMCTBEHHOI'O BJIACTH,
MIPOEKTHOTO odrica, OCYLIECTBIISAIOIIETO
OTBETCTBEHHOE 32 rOCYAapCTBEHHOE
CO3JaHuE U yIIpaBlieHUE B cepe
(hyHKIIMOHUPOBAHHUE oOpaszoBanHus (anee
teHTpoB "Touka -
pocta'; [pacriopsIAUTENbHBIN
- I0Ka3aTeIn axT PONB)
NEesATEIbHOCTH LIEHTPOB
"Touka pocra";
- TunioBoe [lonoxenue
0 JIeATETbHOCTH
[{enTpoB "Touka
pocTta" Ha TEPPUTOPUU
cyobexTa Poccuiickoit
Denepaunun
- [IepEeYEHb
00111€00pa30BaTENbHbIX]
OpraHu3alnii,
PacIoIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJbIX TOpOaax, Ha
0a3e KOTOPBIX
MJIAHUPYETCS CO3/IaHNE
[{entpoB "Touka
ocra'.
ChopmupoBan u PerrnonanbHbIN [Trucemo CormnacHo
COrJIacoOBaH KOOPAMHATOP, (henepabHOTO OTIECTEHOMY
MHGPACTPYKTYpHBIA  |beaepanbHbIi oreparopa u rpaduky
ITICT oreparop [pacIIOpsIAUTENIbHBIN
akt POVB
OOBABIEHBI 3aKYNIKH  |PEerrmOHaTbHBIN 13Bemenus o He nmo3aHee | anpesnst
TOBapOB, pabOT, YCIYT [KOOPAMHATOP [POBEACHUU X roga
1St co3manus LlenTpos BaKyTIOK
"Touka pocra"
CdopmupoBaHbI PerrnonanbHbII PacniopsiguTensHblid [HEe mo3aHee | anmpens
[POEKTHI 30HUPOBAHUS [KOOPAUHATOP axT POVB X rona

[{enTpoB "Touka

ocra"




[IpoBeieH MOHUTOPUHT|PEernOHATbHBIN [To dhopme, 25 aBrycra X roja,
paboT 1O NPUBEACHHUIO [KOOPIUHATOP oIpeaesieMoi najee eXXeroaHo
rionanok Llentpos MuHIPOCBEIICHUS

"Touka pocra" B Poccun nimm

COOTBETCTBHE C DenepalibHBIM

METOINYECKUMU oI1epaToOpoOM

PEKOMEHIalUsIMU

MUHIPOCBELIEHUS

Poccun

6. Hauano paboTsl PernonanbHbIl Nudpopmannonnoe |l centsaops X rona
[{enTpoB "Touka KOOPJMHATOP ocselenne B CMU

ocra"

/. E>xexBapTanbHbII PernonanbHbIM OTtuer 1 oxTsa6pst X rona,
MOHHUTOPHHT KOOpIUHATOD DenepaibHOMY nanee -
BBHITTOJTHECHUS orepaTopy Io €)KEKBapTaJbHO B
MoKazaresei co3aaHus UTOraM TeYeHHe 2-X JIeT
1 OYHKIIMOHUPOBAHUS MOHUTOPUHTA
eHTpoB "Touka

ocra"

<2> X - roj noysryueHus cyocuanu.

Ipunooicenue N 2

K Memoouueckum pekomenoayusim

MHWUHHUMAJIBHBIE UHINKATOPHBI Y IIOKA3ZATEJIA
PEAJIM3AIINU MEPOIIPUATHUH 11O CO3JIAHUIO U
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IEHTPOB OEPA3OBAHMUSI
ECTECTBEHHO-HAYYHOHN N TEXHOJOTINMYECKOU
HATIPABJIEHHOCTEM "TOUYKA POCTA"

HaumenoBanue
WHIUKAaTOpa
(mokazaterns)

MunumanbHOE
3Ha4YeHUE B o UL

00111e00pa30BaTEIbHBIX]

OpraHu3alnii, He
SIBJISIFOIIIUX CSI

MuHumanbHOE
3HAYCHHE B TOM JIJIS
MaJIOKOMIIJIEKTHBIX

00111600pa30BaTEIbHBIX]

OpraHu3auin

Meroauka pacuera
MHHHMAJIEHOTO
IOKAa3aTels B [EJI0M I10
cyowsekTy Poccuiickoit
denepanuu, B rog




MaAJIOKOMIIJICKTHBIMHU

UucneHHOCTh
0OyJaronuxcs
0011100pa30BaTEIbHOM
OpraHu3aIuy,
OCBaMBAIOIINX JIBA U
0oJiee yueOHBIX
MpeaMeTa U3 YKciia
[peIMEeTHBIX o0nacTen
"EcTecTBeHHO-HayUHbIE
peaMeThl”,
"EcTecTBeHHbIE HayKu",
"Marematuka u
mH(popMaTuka',
"OO01IeCTBO3HAHNE U
ecTecTBO3HAHHUE",
"TexHomorus" u (WK)
KYPCbI BHEYPOUHOU

eI TeIbHOCTH
OOLIEMHTENIEKTyaIbHON
HAIIPaBIEHHOCTHU C
MCITOJIb30BaHUEM
CpEICTB O0yueHUs U
BocniuTanus LlenTpa
"Touka pocra" <3>
(uenoBek)

300

(B rog oTKpbITHS - 150)

100
(B ro oTKpheITHS - 50)

CyMMa 3HaueHU
[MOKa3aTes 0 BCEM
001Ie00pa30BaTEILHBIM
OpraHu3anusM, Ha 6aze
KOTOPBIX CO3/IAI0TCS
eHTpsl "Touka pocra"

HucneHHoCTh
00yJaronuxcs
0011e00pa30BaTETHLHOM
OpraHu3aIniy,
OCBaMBAIOIINX
ITOTIOJTHUTEITLHBIC
0011e00pa3oBareIbHbIC
[pOrpamMMbI
TEeXHUYECKON U
€CTECTBEHHO-HAy4YHOU
HaIPaBJICHHOCTH C
MICIIOJIb30BaHUEM
CpeACTB OOyueHHs U
BocniuTanus LlenTpa
"Touka pocra" <4>
(denmoBek)

60
(B rox otkpbITHS - 30)

30
(B rO1 OTKpBITHS - 15)

CyMMa 3HaueHU
MoKa3aTes Mo BCeM
0011e00pa30BaTEILHBIM
OpraHu3anusaM, Ha 6aze
KOTOPBIX CO3/1al0TCS
eHTpsl "Touka pocra"

J{oms megarornaeckux
pPabOTHUKOB IIEHTpa
"Touka pocra",

100

MMPpOMICAIINX o6yquHe

100

100




[0 IpOTpaMMam M3
peecTpa mporpamm
[TOBBIIIICHUS

KBTI (DUKAITAH
(beneparTbHOTO
onepatopa <5> (%)

<3> Hcmonb30BaHHE CPEACTB O0OPYIOBaHWS, OOyYeHUS W BOCHHUTAHHUS BO3MOXXHO Ha BCEX
YPOBHAX o00Iero o0pa3oBaHMs M LENecO00pa3HO Ul peaju3allid ypOyHOH U BHEYPOUHOU
JESITeIbHOCTH MO MPOrpaMMaM €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOW HAIpaBICHHOCTEH.
Pacuer nmokasarens  mpegycMaTpuBaeT — CyMMHPOBAaHHE  YHMCICHHOCTH  OOydaroluxcs
00111e00pa30BaTEIbHON OpraHU3alr, KaX/Iblid U3 KOTOPBIX 33JeiCTBOBAH B OCBOCHUU HE MEHEE
JBYX MPEAMETOB, KypCOB, NUCLUIUIMH (MOIyJei) eCTeCTBEHHO-HAyYHONH M TEXHOJIOTMYECKOM
HaIpaBJICHHOCTEW B paMKaxX pealu3allid OCHOBHBIX OOIIE00pa30BaTEIbHBIX IPOTPaMM.
VYuuTeiBalOTCA ydyeOHbIE NpeIMEThl U3 YHuClia MpeaIMEeTHbIX obnactedt "Marematuka W
nHpopmaruka", "O6mecTBo3Hanue u ecrectBozHanme", "Texnomnorus", "EcrecTBeHHO-HaYYHbIE
npenmMetsl”, "EcrecTBeHHBIC HAYKU" U (WIIH) KypChl BHEYPOUHOM EATEIbHOCTH, pealu3yeMblie C
WCIIOB30BaHUEM cpeiCcTB oOyueHus U Bocnutanust Llentpos "Touka pocra". B ciyuae, ecnu B
00111e00pa30BaTeNIbHON OpraHu3aly, o0I1as YUCIEHHOCTh 00YYaOLIMXCsl MEHbLIE YKa3aHHOIO
3HAYEHMS, 3HAUECHHUE MOKa3aTelsl JOJDKHO cocTaBiaaTh He MeHee 80% oT oOmiel 4rciIeHHOCTH
00y4aroIuxcs.

<4> B ciygae, eciu B 00111€00pa3oBaTeIbHON OpraHu3amuy, o0IIasi YUCICHHOCTh 00yJarOIIHX Csl
MEHbIlIe 3HAYEHUs, YKa3aHHOr0 B TOKa3arene 1, 3HaueHHe Moka3aTelis JOJKHO COCTaBJIATh HE
menee 20% ot oOmel  uucieHHocTH — oOywarommxcs. Jns  MaloOKOMIUIEKTHBIX
00111€00pa30BaTENIbHBIX OPraHU3alUil JOMYCKAETCsl OTCYTCTBHE JIMIEH3UHM Ha JIOMOJHUTENIBHOE
00pa3oBaHMe U pean3yeMbIX IPOrpaMM JOMOJHUTEIBHOTO 00pa30BaHMUs.

<5> B cootrBercTBUU ¢ OYHKTOM 2 yacTH 5 ctatbu 47 denepanpHoro 3akona ot 29.12.2012 N
273-®3 "OO6 obOpazoBanuu B Poccuiickoit ®Deneparuu" MOBBIIIEHWE KBaTH(pUKAIUU
MeJarornIecKuX pabOTHUKOB OCYIIECTBIIICTCS HE PEeKe OJHOTO pa3a B TpH roja. [loBeImieHne
KBaM(UKaAIMKM Tenarorudeckoro pabotHuka ueHtpa "Touka pocra" 3acuMThIBaeTCS MpU
HaJU4YUM JCHCTBYIOMIETO (C AaThl MPOXOXKIEHUS MPOILIO He Oojiee 3 JIeT) YAOCTOBEPEHHUS O
MOBBIIIEHUHN KBAMH(HUKAIIMK 0 MpOorpaMmamM, COOTBETCTBYIOIIMM HampaBlieHHocTsM LleHTpa
"Touka pocrta", WK MPOXOXKACHUU 00ydeHUs 110 porpaMmam deepaibHOro onepaTopa. Takxke
YUUTHIBACTCA HaJIMYME Yy TMEJaroruyeckux pabOTHUKOB YIOCTOBEPEHH O TOBBIIICHUU
kBamukanuu 1Mo mporpammam u3 dDeneparbHOTO peecTpa 00pa30oBaTENBHBIX MPOrPaMM
JOTIOTHUTEIBHOTO TPO(dhecCuOHaTLHOTO 00pa30BaHMS.

Ipunoxcenue N 3

K Memoouueckum pekomenoayusim

MNEPEYEHDb OFILIEOBPA30BATEJIBHbBIX
OPI'AHM3AIIMH, HA BA3E KOTOPBIX
MJIAHUPYETCS CO3JIAHUE U
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®YHKIIMOHUPOBAHUE HEHTPOB OBPA3OBAHUS

ECTECTBEHHO-HAYYHOMN N TEXHOJOTMYECKOU

HAIIPABJEHHOCTEM "TOUKA POCTA"B  TOJY

B PAMKAX ®EJIEPAJIBHOTO ITIPOEKTA

"COBPEMEHHAS IIKOJIA" HAITMOHAJIBHOT' O

ITPOEKTA "OBPA3OBAHUE" B

(HAUMEHOBAHMUE CYBBEKTA POCCUMCKOU

®EJIEPALINN)

N | HaumeHnoBanue HanmenoBanue HOpuanueckuii agpec |YucneHHocTs | ManokoMiiekTHas
[1/TMyHULIATIaIbHOT 000 IIe00pa3oBaTeabHOM0OIIe00pa3oBaTensHOM00 yHaromuxcs| (1a/HeT, KOJIUYECTBO
oOpa3zoBaHHsl |opraHu3anuu, Ha 6aze | opraHuzanuu (1o KJIACCOB-KOMILJIEKTOB)
KOTOPO# MIaHupyeTcs yCTaBy)
co3nanue llentpa

"Touka pocra"

Ipunoowcenue N 4

K Memoouueckum pekomeHoayusam

TUIIOBOE MOJIOKEHUE O HEHTPE OBPA3ZOBAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HATIPABJIEHHOCTEH "TOYKA POCTA" HA BA3E
<HAUMEHOBAHUWE OBIIEOBPA3OBATEJBHOUN
OPTAHU3ALINN>

1. O01mMe MOJI0KEHU A

1.1. Lentp oOpazoBaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOH HampaBieHHOCTeH "Touka
pocta" Ha 6aze <HamMeHOBaHHE O0IIe00pa3oBaTEILHON Opranu3anuu> (nanee - LlenTp) cozgan
C LIEJIbI0 Pa3BUTHS Y 00YHAIOIIUXCS €CTECTBEHHO-HAYYHOM, MaTeMaTHUECKOMH, HH(POPMALIMOHHOM
TPaMOTHOCTH, (POPMHPOBAHUSI KPUTHUECKOTO M KPEATHBHOTO MBINUICHUS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKON HAIPABICHHOCTEN.

1.2. LlenTp He sIBISIETCSA IOPUIUYESCKUM JTUIIOM U JCHCTBYET AJSl JOCTHIKCHHsS YCTaBHBIX IleNiei
<HanMeHOBaHUE 00111e00pa30BaTEIILHON OpTraHU3aIuu> (fajiee - YUpexkIeHHne), a TAakKe B LETIX



BBIMIOJIHEHUST 3aJ]ad W JOCTH)KCHHUS TOKa3aTeled M pPe3yJIbTaTOB HAIMOHAJIBHOTO IPOEKTa
"O6pa3oBanue".

1.3. B cBoeit nesrensHoctu llentp pykoBoacTByercs: denepanbHbiM 3aKoHOM Poccuiickoit
®eneparun ot 29.12.2012 N 273-03 "O6 obpazoanuu B Poccuiickoit @eneparun”, ,
JpyTUMHU HOPMAaTHUBHBIMU JOKYMeHTaMu MuHuctepcTBa nmpocsenienus Poccuiickoit denepanuu,
MHBIMU HOPMATHBHBIMM IIPaBOBBIMU akTamu Poccuiickoi Penepanuu, IporpaMmmon pa3BUTHSA
<HaMMeHOBaHHe 00I11e00pa30BaTeNbHON OpraHu3au>, IMJaHaMH pPaboThl, YTBEPKICHHBIMU
yupeauteneM U HacTosamuM [lonoxenuem.

1.4. IleHnTp B CBOCH NEATCIBHOCTH MOAUYUHSICTCS PYKOBOAUTEIIO YUpeKACHUS (IUPEKTOPY).

2. Hean, 3apaum, pyHkuuu aesirejibHocTH LlenTpa

2.1. OcHoBHOU 1enbl0 JAesTeNbHOCTU LleHTpa sBIsSIETCS COBEPIICHCTBOBAHUE YCIOBUW IS
MIOBBIIIEHUS] KayecTBa 0Opa30BaHUs, PACIIMPEHUs BO3MOXKHOCTEH OOYyYarolMXCsi B OCBOEHUM
Y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HAINpaBICHHOCTEH, MpOrpamMmm
JIONOJTHUTEIBHOTO O0pa30BaHUsl €CTECTBEHHO-HAyYHOW M TEXHUYECKOM HalpaBiIeHHOCTEH, a
TaKXKe JJIsl MPAKTUYECKOM OTpabOTKM yuyeOHOro mMaTepuana no yueOHsIM npeameram "dusuka",
"Xumus", "buonorus".

2.2. 3apauamu llenTtpa sBnsItOTCS:

2.2.1. peanu3anus OCHOBHBIX 0OIIe00pa30BaTEIbHBIX IMPOTPaMM IO Y4eOHBIM IpenMeTam
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOW HAalpaBJIeHHOCTEH, B TOM 4YHCJIE B paMKax
BHEYPOUYHOH JIESATEIBHOCTH 00yYarOIINXCs;

2.2.2. pa3paboTKa W peaiu3alus pa3HOYPOBHEBHIX JIOMOJHHUTEIBHBIX O0IIe00pa3oBaTeIbHbIX
MPOrpaMM eCTECTBEHHO-HAYYHOU U TEXHUYECKOW HAIIPABICHHOCTEH, a TAaK)Ke UHBIX IPOTPaMM, B
TOM YHMCJI€ B KAHUKYJSIPHBINA TIEPUOT;

2.2.3. BoBiIeUEHHE 00YUAIOIINXCS U MIEIarorn4ecKuX pabOTHUKOB B IIPOEKTHYIO AESITENbHOCTD;

2.2.4. opraHu3anus BHEY4eOHOW JEATENbHOCTH B KaHMKYJSIPHBIA TepHoJ, pa3paboTka H
peain3anysi COOTBETCTBYIOIIMX 00pa3oBaTelbHBIX MNPOrpaMM, B TOM 4MCIE ISl Jarepew,
OpraHM30BaHHBIX 00pPA30BaTEIbHBIMU OPTaHU3ALUAMU B KAHUKYJISIPHBIN MEPUOI;

2.2.5. noBsbieHrne MPodecCHOHATHPHOTO MAaCTEPCTBA MeAarorudeckux padotHukoB lleHTpa,
peaIn3yIOLMX OCHOBHBIE U TOTIOJIHUTEIbHBIE 001Ie00pa30BaTeIbHbIE IPOTPAMMBI.

2.3. llenTp M TOCTUKEHUS LI€JIM U BBIMOJHEHUS 3a/1a4 BIIPaBe B3aUMOJICMCTBOBATh C:
- pPa3TMYHBIMHU 00pa30BaTEIHLHBIMU OPTaHU3AIMAME B JOPME CETEBOTO B3aUMOICHCTBHUS,

- C UHBIMHU 00pa3oBaTeNbHBIMU OpraHU3alMsIMU, Ha 0a3e KOTOpBIX co3faHbl LEeHTpbl "Touka
pocta";

- ¢ (enepaibHBIM ONEPATOPOM, OCYIIECTBISIOUIMM (YHKIUH 10 HHPOPMAIIOHHOMY,
METOJUYECKOMY M  OpraHMU3alMOHHO-TEXHHUYECKOMY COINPOBOXACHHUIO MEPONPHUITHH IO
co3maHuio U (PyHKIIMOHMpPOBaHMIO IeHTpoB "Touka pocta", B TOM dHHCIEe MO BOMpOCaM
MOBBIIIEHUS KBaTU(UKAUU 1e1arOrM4ecKUX pabOTHHUKOB;
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- O6yLIaI-OI_HI/IMI/ICH H POAUTCIIAMHA (SaKOHHBIMI/I Hpe,Z[CTaBI/ITeJ'IHMI/I) 06y‘IaIOH_II/IXCH, B TOM 4YHUCJIC C
IIPUMEHCHUEM TUCTAHIWMOHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHIA.

3. llopsipoxk ynpasJiienus Llenrpom "Touka pocra'

3.1. PyxoBoauTenb YUpexkAeHHs U3JaeT JOKAIbHBIA HOPMATUBHBIM akT O Ha3HAYCHUU
pykoBogutens lLlentpa (KypaTtopa, OTBETCTBEHHOro 3a (DYHKIMOHHpPOBAaHHE M DPAa3BUTHE), a
Taxxke o coznanuu Llentpa u yrBepxaenuu llonoxenue o gestenbHoctu Llenrtpa.

3.2. PykoBomutenem LleHTpa MoOkeT OBITh HA3HAYEH COTPYIHUK YUpPEXKICHHUS U3 YHUCIA
PYKOBOJSIIIMX H MEAArOTMYECKUX PAOOTHUKOB.

3.3. PykoBoaurens LlenTpa oOs3aH:
3.3.1. ocymIecTBIATH ONEPaTUBHOE PYKOBOJCTBO LleHTpom;

3.3.2. IpeaACTaBJIATb HHTCPCChI I_IeHTpa 10 JOBEPCHHOCTU B MYHUIIUITIAJIBHBIX, TOCYAAPCTBCHHBIX
OopraHax peruoHa, Opranu3anugax 1Ji pCalu3aliu Lene u 3agau I_[eHTpa;

3.3.3. orunuthiBaThCs niepeq PykoBoautenem YupexaeHus o pe3yabTaTax padotsl LlenTpa;

3.3.4. BBINONHATH HWHBIE OOS3aHHOCTH, MPEAYCMOTPEHHBIE 3aKOHOJATEIBCTBOM, YCTaBOM
YupexaeHus, 10KHOCTHOM MHCTPYKLIMEN U HacToAUM [lonoxenuem.

3.4. PyxoBoaurens Llentpa Bripase:

3.4.1. ocymiecTBIATh pacCTaHOBKY KaJpoB LleHTpa, mpuem Ha paboTy KOTOPBIX OCYIIECTBIISAETCS
MIPUKA30M PYKOBOJUTENS Y UPEKACHHUS,

3.4.2. 1o COTJIACOBaHUIO C  pyKkoBoauTeNeM  YUpexAEHHS  OpraHU30BBIBATbH
yueOHO-BOCIIMTATENbHBIN Mporiecc B LleHTpe B COOTBETCTBUM C LEISIMH U 3agadamu LleHTpa u
OCYILECTBIATh KOHTPOJIb 32 €T0 peaan3aluei;

3.4.3. OCYHICCTBIIATL HOATOTOBKY 06yqa101uﬂxc;1 K Yy4YaCTHIKO B KOHKYpCax, OJHMMIIMaAax,
KOHq)epeHI_II/ISIX 1 UHBIX MEPOIIPUATUAX 10 HpO(bHHm HaHpaBJ’IeHI/Iﬁ ACATCIBHOCTHU I_[eHTpa;

3.4.4. mo COrjacoBaHUIO C PYKOBOJUTEIEM YUPEKICHHUS OCYIIECTBISTH OpPraHU3aIUIi0 |
MIPOBEJICHUE MEPONPUATUI IO TPODUIIO HanpaBiIeHUH aedarenbHocTH LleHTpa;

3.4.5. oCyIIeCTBIATh HHBIC MTPaBa, OTHOCSIIHUECS K JAesATeIbHOCTH LleHTpa u He mpoTuBOpeyaime
easiM M BUAAM JIEATeIbHOCTH 00pa3oBaTeNbHOM OpraHM3allu, a TaKKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanun.

Ipunooicenue N 5

K Memoouueckum pekomeHoayusam

PEKOMEHJAIIUU 11O UCITIOJB3OBAHUIO
CTAHJAPTHOI'O KOMIIVIEKTA OBOPYJIOBAHUA



IIEHTPA "TOUYKA POCTA" IIPU PEAJIN3AIIUU
IPOTPAMM ECTECTBEHHO-HAYUHOU "
TEXHOJOI'NMYECKOU HATTIPABJEHHOCTEN

[lepedyensb cTaHgapTHOrO KOMILIEKTa oOopymoBaHus s ocHamieHus: [{entpo "Touka pocra'
c(hOpMHUPOBAH C YYETOM psijia MPUHIIUIIOB, B TOM YHCJIE:

[IpuHIIM TPEeMCTBEHHOCTH cHCTeM o0opyaoBaHus. OOOpyaoBaHWE ISl TPOBEICHHS
YUEHUYECKUX TMPAKTUICCKUX pabOT SBISETCS OOMMM JJIi YPOBHEM OCHOBHOTO OOINEro u
cpeaHero obOmiero oOpa3oBanusi. B cucteme  HaArJsMAHBIX  CpeACTB  OOydYeHHs] |
JEMOHCTPAIIMOHHOTO O0OPYIOBaHUS MMEIOTCS 0a30BBIC AJIEMEHTHI, OOINHE JUIi OCHOBHOTO
obmiero u cpemuero oomero obpazoanus. [ludposas madoparopus u 060pyIOBaHHUE OOIIETO
Ha3HAYCHUS TO3BOJIAIOT O0ECTICUNBATE JIEATEIBHOCTh OOYYAIOIINUXCS KaK B OCHOBHOM, TaK W B
CTapIlell IIKoJIe, a B COBOKYIIHOCTU C IH(poBbIME JabopaTopusMu 1o (U3MKe, OUOJIOTHH U
XUMHH - TTPAKTHYECKYIO JICATEIHHOCTh B paMKaX U3YUCHHUS €CTECTBEHHO-HAYYHBIX MTPEIMETOB B
10 - 11 xmaccax Ha yriyOJIEHHOM YpOBHE.

[MpyHIMO CcoYeTaHUS KIIACCHYECKUX U COBPEMEHHBIX CpPEACTB HM3MEPEHUH U CHOCO00B
HKCIEPUMEHTATBHOTO UCCIIEIOBaHMA SIBICHUI. B coctaB 000pymoBaHUs BXOIAT KIACCUYECKHE
CpencTBa HM3MEpeHHus (HampuMmep: AWHAMOMETDBI, CTPEJIOYHBIC aMIIEPMETP W BOJIBTMETP) H
¢ poBsie TPUOOPHI (HarpuMep: HU(POBBIE BEChI, CEKyHI0Mep) U AaTuuku. CoOII0eHUE 3TOTO
NpPUHIMIIA UMEET 0co00e 3Ha4YeHHUE JJIsl YPOBHS OCHOBHOTO OOILIEro 0Opa30BaHHs, MMOCKOJIBKY
3/1€Ch MTPOUCXOIUT 3HAKOMCTBO CO CIOCO0aMH U3MEpeHusT (PU3MUECKUX BeTUYMH, (hopMupyercs
NOHUMAaHUE NPUHIMIOB JEHCTBUS aHAJIOTOBBIX M3MEPUTEIBHBIX NMPHOOPOB U 0OECIeUMBACTCS
nepexo] K UCHOIb30BAHNI0 HHCTPYMEHTOB IIU(PPOBOI 1aOOPaTOPHH.

[TpunIMT npUoOpHUTeTa Y4EHUYECKOTO JKCIIEPUMEHTA TUIS peanuzanuu
CHUCTEMHO-JICATEILHOCTHOTO TIOaX0oAa. Peanmu3anus CHCTEMHO-IEATEIILHOCTHOTO II0JX0/1a B
00y4eHUHU E€CTECTBEHHO-HAYYHBIM MpeaMeTaM O0azupyercs B MEPBYIO Odepelb Ha BOBICUYCHUU
0o0yJarommxcsi B MPAKTHYECKYIO JCSATEIHHOCTh IO TPOBEACHUIO HAOIIOJACHHM M OMBITOB.
[ToaTomMy 3HauuTeNbHAST YAaCTh HAOMIOJEHHI M OMBITOB, KOTOPbIE B TPAJULMOHHOW METOIUKE
mpeyiarainuch Kak JEMOHCTPAIMOHHBIC, TIEPEHECEHBI B pa3ps] ydeHudeckux padot. Ciemyer
OTMETHUTH, YTO B HACTOsIIIIEE BpeMs 3ydeHHe (PU3UKHU, XUMUHU U OHOJOTHH B OCHOBHOM IIKOJIE U
Ha 0a30BOM YpOBHE CTapIICH MIKOJBI OPUCHTHPYETCS HAa OCBOCHUE E€CTCCTBCHHO-HAYYHOM
IPaMOTHOCTH, KOTOpPO€ HJET 4Yepe3 pa3BUTHE CIOCOOHOCTEH yualuxcs aHaIu3upoBaTh
Pa3HOOOpPa3HYI0 €CTECTBEHHO-HAYYHYIO0 HH(POPMAITUIO U MCTIOIB30BaTh MOJYYCHHBIC 3HAHUS TS
OOBSICHEHUSI SBIIEHUH U TPOIECCOB OKPYXKAIOIIErO0 MHpa; I[OHUMATh OCOOEHHOCTH
HCIIOJIB30BAHHUA METOJOB CCTCCTBO3HAHUA [JId MOJIYYCHHA HAYYHBIX OJaHHBIX; IIPOSBIIATH
CaMOCTOSITENIFHOCTh CYXKJIEHHH M TOHUMAaTh POJIb HAYKH M TEXHOJOTMYECKUX HHHOBAIMN B
Pa3sBUTHHU O6HI€CTB3; 0CO3HAaBaThb BAXHOCTH HAYYHBIX I/ICCHG}IOBaHI/Iﬁ U "X CBA3b C HAIIUM
MaTepUaIbHBIM OKPYXXEHHEM H COCTOSHHEM OKpyXawlieid cpenbl. OpueHTtanus Ha
€CTECTBCHHO-HAYYHYIO TPAaMOTHOCTh TIPEIIojiaraeT akIEHT Ha METOJIOJIOTHIO HAayKd |
HaMpsIMYIO CBSI3aHO KaK C OOIIMM YHCIIOM YYEHUYECKHX OIBITOB B Kypcax €CTECTBEHHBIX HAYK,
TaK ¥ HaIpaBJIEHHOCTHIO UX Ha (OPMUPOBAHUE CAMOCTOSATEIHHOCTH JEHCTBUI IPpU MPOBEACHUN
HaOII0ICHNH, U3MEPEHUN 1 UCCIIETOBAHUI.

Hcnonb3oBaHue CpeACTB HATSAHOCTH W y4eOHOro o0OpyAOBaHHMS B Y4eOHOM Mpoiiecce



HaIpaBJICHO Ha BBIMOJIHEHUS CIEAYIOMUX (QYHKUUN: oOecreynBaoT 0oJiee MOJHYI U TOUYHYIO
nHpopManuo 00 U3y4aeMOM SIBICHUH WJIM O0BEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBILICHUIO
KauecTBa OOy4YeHHS; NOMOTalOT B MaKCHUMAaJbHOM Mepe pa3BUTh I03HABATEIbHBIE HHTEPECHI
y4alluXcs; MOBBIIIAIOT YPOBEHb HATISAHOCTH U AOCTYHHOCTH OOYYEHUS; YBEIHMYUBAIOT 00HbEM
CaMOCTOSITENILHOM PabOThI ydaluxcs Ha yPOKE U BHEYPOUHOM JIEATEIBHOCTH; CO3JAI0T YCIOBUS
JUIs  OpraHu3allud  I[PAKTUKO-OPUEHTHUPOBAHHOW  INPOEKTHOM U HCCIEN0BATENIbCKON
NeSITeNIbHOCTH; JAal0T BO3MOXKHOCTH JOCTYIHEE U TIJIy0)Ke PacKphITh COJIepKaHHEe y4eOHOro
MaTepuaia, CllocCOOCTBYIOT (POPMHUPOBAHUIO Y yUAITUXCS MOJIOKUTEIBHBIX MOTUBOB O0yUYEHHUSI.

Baxneiimelr yacteto ocHamieHus Llentpa "Touka pocra" sBisercs nudposas jgabopaTopus,
MepeueHb JATYMKOB KOTOPOWM TIO3BOJISIET HCIIONB30BATh ATy JTA0OPATOPHIO MPU H3YYCHHU
¢bu3uky, XuMuu U OMoJOruu. BBeneHue B MIKOMBHBIN SKCHEPUMEHT HU(POBBIX TATUYUKOB IS
pETUCTpAIMK PA3IUYHBIX BEIIMYMH M BO3MOXKHOCTH HCIIOJIB30BATh KOMIBIOTEP (CMapThOH WiH
IUTAHILET) JUIsl PacueToB U OQOPMIICHUS PE3yJIbTAaTOB OMBITOB, MO3BOJSET MEPEUTH HA HOBBIA
KaueCTBEHHBIM YPOBEHb MPOBEACHUS U3MEPEHUM, YIIPOCTUB MPOIECC U3MEPEHUIN U MTOBBICUB HX
TO4YHOCTh. llosBeHne uUGPOBBIX TEXHOIOTUH B JIaOOpaTOPHBIX pabOTax MOBBIMIAET UX
aKTyaJIbHOCTh W TPHUBIIEKATEIIbHOCTh B CO3HAHMHM COBPEMEHHOTO IIKOJIbHUKA, YCHJIMBACT
HarJsTHOCTh KaK B XOJ€ ONBITOB, TaK M HpU 0O0pabOTKEe pe3yabTaTOB C HCHOJIb30BaHHUEM
MPOTPaMMHBIX CpeacTB. JJis SKCIIEPUMEHTOB MO OMOJOTUUA M XUMHUHU 3TO SBIIETCS 3HAYMMBIM
MEePEX0/I0M OT KaU€CTBEHHBIX HAOJIIOJACHHUI U OIBITOB K KOJTMYECTBEHHBIM SKCIIEPUMEHTaM.

Hcnonb3oBaHue HH(prBOﬁ J'Ia60paTOpI/II/I CYIICCTBCHHO H3MCHACT IMOAXOAbI K MPOBCACHUIO U
ACMOHCTPAIUOHHBIX, 1 YICHUYCCKHUX OIIBITOB!:

Hcnonb3oBaHue I_II/I(prBBIX AAaTYUKOB B KA4YCCTBC HU3MCPHUTCIBHBIX HWHCTPYMCHTOB HU3MCHICT
MMOAXOJAbI K IIPOBCACHUIO IIPSAMbBIX I/ISMepeHI/Iﬁ (1)H3H"ICCKI/IX BCJIMYHH.

TpaauIMOHHO B KadecTBE CPEICTB M3MEPEHUS] HCIIONB30BATHCH MPOCTEUIINE WHCTPYMEHTHI
(pplYakHBIE BECHl U PAa3HOBECHI, MEH3YpPKa, JUHAMOMETp, TEPMOMETP) U CTPEJIOUHBIE MPUOOPHI
(amMmiepMeTp U BOJIBTMETD).

Hcnons3oBaHue I_[I/I(I)pOBBIX JAAaTYUKOB MMO3BOJIICT HA COBCPIICHHO APYIrOM Ka4€CTBEHHOM YPOBHC
IMPOU3BOJUTE HU3SMEPCHHA BPEMCHHU, PACCTOSAHHA, HUMCTb BO3MOXHOCTH PETUCTPHUPOBATH U
Ha6J'II-OI[aT]':> HU3MCHCHHUEC BO BpPCMCHU TaKHUX BCIWYHUH KaK TEMIICpATypa, IJICKTPHUYCCKOC
HaIIpsPKCHUC, CUJIa TOKa U T. 1.

OTH BO3MOXHOCTH IO3BOJISIFOT, HAIIPUMEp, Ha ypoKaxX (PU3UKU C BHICOKON TOUHOCTBIO U3MEPUTH
MT'HOBEHHYIO CKOPOCTH Tella, ABMKYILIErocsi HEpaBHOMEPHO, HaOJI0AaTh B JMHAMHUKE IPOLIECC
JJIEKTPOMArHUTHOM ~ WHAYKLIMM, BO3HMKHOBEHHWE M HW3MEHEHHE HHIYKLIHOHHOTO TOKa,
HCCIEA0BATh U3MEHEHHE TEMIEPATyphl C TEUYEHHEM BPEMEHM B IIPOLIECCE YCTAHOBIIEHUS
TEIJIOBOI'O PABHOBECHS U T.1I.

Ha ypokax OuojOruM mHOSBISETCS BO3MOXKHOCTH IOJYYUTh KOJMUYECTBEHHBIE HaHHBIE MpPU
MIPOBEJICHUU OIBITOB, HAaNpUMep: Mpu ompeAeneHud (aKTOpOB, BIMAIOIIUX Ha CKOPOCTb
nporecca (OTOCHHTE3a, NPU H3YYEHHM JbIXaHUS KOPHEH W JIMCThEB, NPHU HCCIEIOBAHUU
YCIJIOBU IIPOPACTAHUS CEMSH U T.J.

Ha ypokax XMMHHM Ha KOJMYECTBEHHBIH YpPOBEHb MEPEXOAST MpaKTUYeCKHe padoThl MO
HU3Y4YEHUIO IIpoLiecca JIIEKTPOJIN3a, HCCIEI0BAHUE HK30TEPMUYECKMX M DHIOTEPMHUUYECKHUX
peakuuii, TemoBoro 3¢ddexra ropeHus tomimea U T.A4. C HCMNONB30BaHUEM TPaJWLMOHHBIX



"aHaANOroBbIX" CPENICTB MOAOOHBIE U3MEPEHUS BBHIIIOJHUTH HEBO3MOXKHO. O/IHAKO, MPH Mepexo/ie
Ha OU(POBYIO JTAOOPATOPHIO B TEMATHYECKOM IUIAHUPOBAHUU HEOOXOIUMO MPEIyCMOTPETh
JOTIOJIHUTEbHOE BpeMsi Uil oOydeHuss paboTe ¢  JaTYdKaMmM, BKJIOYas COOpKY
SKCIIEPUMEHTAJIbHOM YCTAHOBKHM C JaT4yMKaMH, CHSATHE NOKA3aHUM C JKpaHa KOMIIBIOTEpA,
ONPEACIICHUE TTOIPEIIHOCTEN U3MEPEHUN.

Jnist paboThl ¢ TU(PPOBBIMH JaTYUKAMH UCIIOIB3YETCs CIIEHUAIBHOE TPOrpaMMHOE oOecrieueHue,
YCTaHOBJIGHHOE Ha KOMITBIOTEp. J{J1s1 KOMMYHHUKAMU OU(PPOBBIX JTAaTYMKOB, 3aMIMCH U XPAaHCHUS
nH(pOpMAaINH, TTOTYYEHHON C MX MOMOIIBIO, IIM(poBas 1a00paTOpUs UCHOIB3YETCS B KOMILJICKTE
C HOYTOYKOM € HEOOXOIMMBIM YCTAaHOBJIEHHBIM IPOTPAMMHBIM 00ECTICUYCHHEM.

Hcnonp30BaHne KOMIBIOTEPHOH (DOPMBI PErHCTPAIlMK MOJYYEHHBIX 3HAYEHHH M MMOCTPOCHHUS
rpaduKOB HM3MEHSET NOAXOAbl K O(OPMICHHIO J1a0OpPaTOPHBIX M TPAKTHYECKUX padoT
00yJaroIuMucs.

JlaHHble, MOTYYEHHbIE IPU TOMOLIY LU(PPOBBIX AATYUKOB, BHOCATCS B 3JEKTPOHHBIE TAOJIULIBI,
YTO I[03BOJIIET CTPOUTh TIpadUKM 3aBUCUMOCTEH MCCIEIyeMbIX BEJIMYMH Ha D3KpaHe
KoMmmbioTepa. Ha ocHOBaHMM S5THX TpadUMKOB JeiaTh BBIBOJBI O XapakTepe 3aBUCHMOCTH
BEIMYMH OT BPEMEHM WM JpYrux mnapaMmeTpoB. Ha yriyGieHHOM ypoBHeE ILesecooOpa3Ho
o0y4aTb TNPOBOAWTH  ANIPOKCHMALMIO  BBHIOPAaHHBIX TOYEK HWTOTOBOM  Tpaduueckon
3aBMCHUMOCTBIO.

OTH HOBbIE BO3MOXXHOCTH TO3BOJISIFOT aBTOMATH3UPOBATh PYTUHHBIE MPOILEIYPhI 3aIIOTHCHHS
Ta0JINII, BBHIMIOJIHCHUE OJHOTHUITHBIX PacyeToB, MocTpoeHus: rpadukoB. [udposas doroxamepa
no3BoJisieT choTorpagupoBaTh COOPAHHYIO JKCIEPUMECHTAIBHYI) YCTAHOBKY W TPUKPEIHTH
¢dororpaduro B 31eKTpOHHBIN 0T4YeT. Takum 00pa3oM, OCyIIECTBISIETCS MEPEeXo] K 0hopMIICHHTO
ANEKTPOHHOTO OTYETa O MPOJECNAHHOM OHKCIEPHUMEHTE, MPOEKTHOW WM HCCIeI0BATENbCKON
paoore.

B03MOXHOCTh HCIIOJIB30BaHUS BI/II[GOH8.6JHO)ICHI/I$I 3a IMPOUECCOM BBIIIOJIHCHUA MPAKTUYCCKHUX
pa60T O6y‘{aIOHlHMI/ICH HU3MCHACT MMOAXOAbI K OIICHHBAHUIO pa60T.

DONEeKTPOHHBIM OTYET O NPOAETAHHOW NPAKTHUECKOH paboTe MOXKET COIMpPOBOXKAATHCS
IpUKpeIUIeHHON ¢oTrorpadueli, KoTopas MO3BOJIIET OLEHUBATh MPABUIBHOCTh COOpPaHHOM
SKCIIEPUMEHTAJIbHOW YCTaHOBKHM, OO0J€e TMOJHO ONpPENeNiaTh TIOJIHOTY M TNPaBUIbLHOCTH
IIPOJIETIAHHOTO UCCIIEI0BAHMS, aHaIU3UPOBATh JIOCTOBEPHOCTH IIPEACTABICHHBIX
JKCIIEPUMEHTAIBHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBINOJHEHHH pa3HbIMM TIpylIamMu
00yJaroIuxcs pa3HbIX MCCIIEA0BATENbCKUX PabOT 1e1eco00pa3HO MCIONb30BaTh BUIE03aMHCh
BCEro xoja paboT. B 3TOM cilydae OLEHMBATHCA MOTYT HE TOJBKO NMPEIMETHBIE PE3yIbTaThl,
CBA3AHHBIC C IIPOBEACHUEM KOHKPETHOIO JKCIEPUMEHTa, HO U KOMMYHUKATUBHBIE U
perynaTUBHbIE JEHCTBHS: IJIAaHUPOBAaHUE pPaOOTHI, OTCIEKHBaHHE XOJa PaOOTHI, KOPPEKLIUs
IUIaHa PaboOThl, KOMMYHHUKAIMsl B COBMECTHOH JAEATENbHOCTH, Haluuue (MM OTCYTCTBHE)
KOH(JIMKTOB U CLIOCOOBI UX PELICHHUS.

Hcnons3oBaHue I_[I/I(I)pOBLIX Ha60paTOpI/II71 CYLICCTBCHHO PACIIHUPACT CIICKTP BO3MOXKHBIX OIIBITOB
n I/ICCHCILOBaHI/II\/'I, 0COOEHHO 3TO KacaeTcs HU3YUCHUA OMOJIOTHH M XUMHUH.

Pacmpenue crexkTpa BO3MOMKHOCTEM MOYKHO MNPOMIIIOCTPUPOBATh Ha NpUMEpEe HU3yueHUs
3JIEKTPOMArHUTHOM MHAYKIMH B Kypce ¢u3uku. [Ipyu ncnoab30BaHUN CTPEIOYHOTO aMIIepMeTpa
TPaJAULIMOHHO HAOMIOAAIOT JIUIIh (AKT BOSHUKHOBEHUS MHIYKIIMOHHOTO TOKa B MPOBOJHUKE U



U3MEHEHHE €r0 HAalpaBiICHWs IPU HM3MEHEHUM CKOPOCTHM BHECEHHS MAarHura WU €ro
noJsipHOCTH. Mcnosnb3oBaHue U(POBOro AaTdymka MO3BOJSET MOIy4uTh ocummiorpammy D/1C
MHIYKIMY, BO3HUKAIOIIEH B KaTylIKEe, NPU IPOJETe 4Yepe3 HEee MarHuTa. OTO IO3BOJIAET
CpaBHMBaTh 3HaueHUs MakcuMalbHbIX DJIC mpu nposere yepe3 KaTyllKy MarHuTa ¢ pa3sHbIMU
CKOPOCTSIMM M C pPa3HOW IOJSAPHOCTBIO, AHAIW3UPOBATh BHJ IIOJYYEHHOW 3aBUCHUMOCTH,
KOHCTPYMPOBATh 3KCIIEPUMEHTAJIbHBIE 3a7a4 110 U3YYCHHIO 2JIEKTPOMAarHUTHON MHIYKLUH.

[ludposas nabopaTtopusi MO3BOISAET OPraHU30BATh MPOEKTHYIO M Y4eOHO-MCCIIEI0BATEIBCKYIO
JeSITEeIbHOCTh UIKOJBPHUKOB KaK B paMKaX YPOKOB, TaK M BO BHEYPOYHOH J€STEIBHOCTH.
Hanmnume pa3HooOpa3HBIX LUQPOBBIX TaTYMKOB JAeT BO3MOXHOCTH IIPOBOJUTH CaMble
pa3HooOpa3HbIe HCCIEIOBaHUsA, ONMUPAsACh HAa MHTEpechl oOyuarommxcs. B kauectBe mpumepa
MOXHO HPUBECTH HCCIECIOBAaHHS SKOJIOTHUECKON HANpPaBJICHHOCTH IO BBIABICHUIO (HDaKTOPOB
3arps3HEHUS] OKPY)KAIOLIEH Cpebl, M3yUYEHHIO SKOJIOTUYECKOTO COCTOSIHUS TIOMEIIEHHH IIKOJIbI,
MOYBBI, BO3JyXa B HACEIIEHHOM ITyHKTE M T.A. VcciaenoBaTenbckue padOThl C HCHOIb30BAaHHEM
IU(POBBIX JaTYMKOB IiesiecooOpa3Ho mpemiarate ydgamumcss 10 - 11 kmaccoB B pamkax
00s13aTeNbHON Ui HUX TIPOEKTHOH JesATEeIbHOCTH. BBINONHEHHE TaKMX MPOEKTOB SBISETCS
OCHOBAHHEM [T OLIEHKH HE TOJIBKO YPOBHS C()OPMUPOBAHHOCTH MPEAMETHBIX PE3YyJIbTAaTOB, HO
UTOTOBOM OIIGHKM JIOCTHIKCHUSI METAlpEeIMETHBIX Pe3yJbTaTOB OOYYEHUS: KOMMYHHUKAaTHBHBIX
(KOTOpBIE OIICHMBAIOTCS KaK B IPOLIECCE NMPOBENCHHS pabOTHl, TaK M B MPOIECCE 3aIUTHI
MPOEKTa WM MCCIIEAOBaHUs) U PETYIATUBHBIX (KOTOPBIE OIICHUBAIOTCS B MPOLIECCE BHITOIHEHUS
MIPOCKTA).

OcHamenue s W3ydeHHs (DHU3UKKA — TPEINCTAaBICHO B BUAE  OOOpYIOBaHUS  JUIS
JIEMOHCTPAIIMOHHBIX ONBITOB M O00OpYIOBaHUS I J1aOOpaTOpHBIX PadOT M YYEHHUECKHX
OTIBITOB, BKJIFOYAsi OOIIYIO JIJISl €CTECTBEHHO-HAYYHOTO IUKJIA HU(PPOBYIO Ta00PaTOPHIO, a TAKKE
nudpoByo nabopaTopuio 1o (usMke (KaK JOMOJHUTENBHBIA 3JIEMEHT JUIsl YriyOJIEeHHOTro
U3y4eHUs PU3MKH).

JIeMOHCTpallMOHHOE 000py/lIOBaHHE 00ECHEeUMBAET BO3MOXKHOCTb HAOMIOZEHUS OOJBIIMHCTBA
M3Y4aeMbIX SIBJICHUH, MPOILIECCOB M 3aKOHOB. JTO BO3MOYKHO IPH ONTHUMAJIbHOM COYETaHUU
aHAJIOTOBBIX M IIM(POBBIX CPEACTB HAONIOJCHMS, aHAIU3a U3MepuTeNbHOW HHpopmarmu. Tak,
Hampumep, A Kypca (U3MKM OCHOBHOW IIKOJBI €CTh BO3MOXKHOCTh JEMOHCTpAallUU
KJIACCUYECKUX JIEMOHCTPAIlMOHHBIX HKCIEPUMEHTOB: TNajeHue Ten B TpyOke HbroToHa,
JEMOHCTpalus JeHcTBUS aTMochepHoro naBieHMs, 3akoHa [lackans, u3MeHeHus oObema Tel
IIPU HarpeBaHUM (OXJIAXIEHUM), IPUTSHKEHUsT MOJeKya U T.1. HabGop mo anekTpocTatuke naer
BO3MOXXHOCTh JIEMOHCTpAIlMM 3JIEKTPU3AllUM TeJl, 3aKOHa COXpaHEeHMs 3apsia, JMHUN
HaIpPSDKEHHOCTH 3JIEKTPUYECKOro TOJsI U T.A. U MOXET MCIIONb30BaThCsl Kak 8 Kiacce mpu
U3Y4YEHHUH DJIEKTPOMArHUTHBIX SIBJICHUH, Tak U B 10 Ki1acce Ipy U3y4EHHUH MIEKTPOCTATUKH.

[Ipn mnpoBeneHHH JEMOHCTPALMOHHBIX OMNBITOB JOJDKHBI COONIOAThCs TpeOOBaHUS K UX
HarJsIIHOCTU (SICHAsE U MOHATHAS MOCTaHOBKA OMbITAa), BUAMMOCTH JUIS BCEX yYallMXcs Kiacca
(Ipy HAMUYMM MEJIKUX JeTaled HCHOJb3yeTcs UX YBEIMYEHHOE HM300pakeHue MpHU MOMOIIU
BeO-KaMepbl), SMOLIMOHATIBHOCTH M, TI0 BO3MO>KHOCTH, 3aHUMATEIBbHOCTU (J€MOHCTPALMOHHBII
OIIBIT JOJDKEH BBI3bIBATH MHTCPECC y4dallNXCA, CO3JaBaTb MOTUBAIIMIO K U3YUCHUIO npenMeTa) u
yOeIuTEeNbHOCTH (ITOKa3bIBaTh TOT 3P EKT, Ha IEMOHCTPALIMIO KOTOPOTrO OH OBLI HAIpaBJIeH).

Onnako peanu3anusi JIEATEILHOCTHOTO MOAXOJa B OOy4YeHMH (PHU3MKE TMEePEHOCHT aKIEHT ¢
JEMOHCTPALIMOHHOIO 3KCIEPUMEHTa Ha yuyeHuueckuil. Hampumep, no MexaHuke HcClieJOBaHUE
KHHECMAaTHUYCCKUX SaKOHOMepHOCTeﬁ, 3aKOHOB JANHaMHUKH, KOHe6aTeJ'II)HI)IX )IBI/I)KCHI/If/i



MEPEHECCHO B YYCHUYECKUH SKCHEPHUMEHT C COOTBETCTBYIOIIUM HabopoM obopynoBanus. [lpu
U3y4eHUH 3JIEKTPOANHAMUKY JIAOOpaTOpHOE 000PYIOBAHUE MO3BOJISET UCCIEN0BATH HE TOIBKO
3aKOHBI TIOCTOSIHHOTO TOKa, HO C HCIIOJIb30BaHHEM KOMITBIOTEPHOTO Oocuiuiorpada mo3BosseT
IpOHA0IIOAAaTh U UCCIENOBaTh JJICKTPUYECKHE IIEMU MEPEeMEHHOr0 TOKa, OJIOK JHO/O0B
MO3BOJIIET HCCIIEZ0BATh BOJIBTAMIIEPHBIE XapaKTEPHCTHKH auoja. [Ipu H3ydeHMH ONTHKH
naboparopHoe 000OpyJOBaHHE IO3BOJSIET M3YYUTh 3aKOHBl T'€OMETPUYECKOM  ONTUKU
(IpesomMIIeHHE CBeTa B MONYLWIMHAPE U MOJy4YeHUe N300pakeHHs B JIMH3aX) ¥ MPOHAOIIOAATh
OCHOBHBIC SIBJICHUS BOJIHOBOM ONTUKU (MHTEpPEpeHIMS U TOJISIPH3ALNsA), HCCIEA0BATH
nQpakiuio cBera (IuppakiMoOHHAs PEHIeTKA).

B cooTBercTBMM C NpEeOMETHBIMU pe3yiabTaTamMu oOydeHus: (usuke oOOpyIdOBaHUE IS
YYCHUYECKUX OIBITOB 00ECIIeUNBACT MPOBEACHHUE CIECTYIOMINX THIIOB paboT, CrpYNIUPOBAHHBIX
10 BUJIaM JIeSITEIIbHOCTH, HE3aBUCHMO OT MX TEMaTUYECKOW MPUHAIC)KHOCTH:

1. TlpoBeneHue mpSIMBIX H3MEpPeHHH (PU3MYECKHX BEIMYUH (M3MEpPEHHE Macchl, 00beMa
KHUJIKOCTH, TEMIIepaTypbl >KUAKOCTH, CHJIbI, CHJbl TOKAa, HANPSIKEHHsA) C HCIOJIb30BaHUEM
aHAJIOTOBBIX U LU(POBBIX MPUOOPOB.

2. IlpoBepka 3amaHHBIX MPEANONOKEHUH (IpAMblE H3MEPEHUS (U3MUECKUX BEJIUYUH H
CpaBHEHHE 3aJJaHHBIX COOTHOIIEHUH MEXJy HuUMHK). Hampumep: mpoBepka yciaoBHM IaBaHUS
T€J, YCIOBUH paBHOBeCHs pblyara M OJOKOB, 3aKOHOMEPHOCTEH IOCIeI0BATENFHOTO H
NapajuieJIbHOTO COeIMHEHUS IPOBOJHUKOB U T.J.

3. Pacuer 1o nony4eHHbIM pe3ysibTaTaM MpsSMbIX U3MEPEHHMM 3aBUCHMOIO OT HUX Napamerpa (B
OCHOBHO# 1KoJie) U KocBeHHbIe nu3Mmepenus (B 10 - 11 kmaccax). Hampumep: yckopenue tena
IIpU PaBHOYCKOPEHHOM [JIBUKEHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb IPYKUHBI,
KO3 (OULIUEHT TPEHUS CKOJIbKEHHSI, MEXaHHYecKasi paboTa U MOIIHOCTh U T.J.

4. HabmoeHue sBIEHUI U MOCTaHOBKA OMNBITOB (Ha KaY€CTBEHHOM YPOBHE) IO OOHApY>KEHUIO
(GakTopoB, BIMAIOIIMX Ha MpOTEeKaHWE MJAaHHBIX sBiIeHUH. Hampumep: mnpsmonuHelHoe
pacrpocTpaHEeHHE CBETA, AUCIIEPCUs CBETA; U3YUYEHUE CBOMCTB N300pakeHUs B INIOCKOM 3epKalie
U T.IL.

5. MccnenoBanue 3aBUCUMOCTH OJHOM (PM3UYECKOM BEIMUYUHBI OT JIPYroil ¢ MpeacTaBiIeHUEM
pe3ynbTaToB B BUJE IpadrKa U pacdyeTa UCKOMOro napaMerpa. Hampumep: 3aBucuMOCTH MyTH
PaBHOMEPHO JBMIKYILEroCs Tela OT BPEMEHM JIBWIKEHUS TENA; CHUJIBl TPEHUS CKOJIBXKEHUS OT
CHJIBI HOPMaJIbHOTO JABJICHUS, KauecTBa 00paOOTKM MOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIbI
TPEHHUS OT IUIOLIAJM CONPHUKOCHOBEHUS TE€J; CUJIBl YINPYIOCTH OT YAJMHEHUS IPYKUHBI;
BBITAJIKMBAIOIIEH CHUJIBI OT 00bEeMa MOTPYKEHHOW 4YacTU Tejda U OT IUIOTHOCTH >KMJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Te€Jla, OT IIIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TeJO U T.1.

JlabopaTopHoe 000pymOBaHHE OOECIIEYMBAET CAMOCTOSTEIBHBIN YUYCHHYECKHH SKCIICPUMEHT,
KOTOPBIH MOXET UMETh pa3iuyHble (POPMBbI: (PPOHTATBHBIN SKCIIEPUMEHT ((PPOHTATIBHBIE OIBITHI
u 7jabopaTopHble pPabOThI), pPabOTHl TpPaKTUKyMa, Y4eOHO-HCCIIEIOBATENIbCKUE pPabOThI |
MPOEKTHl IKCIEPUMEHTAIBHOTO XapakTepa. I[Ipm 3TOM HOPMAaTUBHO-00S3aTENIbHBIM BHE
3aBUCHUMOCTH OT YpOBHS M3y4deHHs (pu3uKu (0a30BbIA WK yriayOsiaeHHBINH) U 00pa3oBaTeabHOU
porpamMMbl (OCHOBHAsI MJIM CpeIHss ILKOJA) sBJIsEeTCS (POHTANbHBIN dKcnepuMeHT. MIMeHHo
MOCPENICTBOM  (DPOHTAILHOTO ~ JKCIIEPUMEHTAa  JIOCTUTAIOTCS  MPEIMETHBIE  Pe3yJbTaThl
HKCHEPUMEHTAJIbHOTO  XapakTepa, a y4yallMMHUCS OCBAaMBAIOTCS  CHOCOOBI  JEWCTBUIA,
COOTBETCTBYIOIIIME YKa3aHHBIM BBIIE TATH TuUHaMm padoT. JlabopaTOpHBIM MpaKTHKYM



1es1eco00pas3eH TOJIBKO MPH YTIyOJIeHHOM YPOBHE U3YUYECHHUS PEaAMETa.

OnTuManbHBIM 7S JOCTHOKEHUS IeNiel MpOBeACHUST (PPOHTANBHOTO SKCIIEPHUMEHTa SIBISETCS
IIpPEJCTaBICHUE JIAOOpPaTOpHOro OOOpYJAOBaHUS M MaTepUAJOB B BHUAE TEMaTHYECKUX
KOMIUICKTOB 110 MEXaHUKE, MOJICKYJIIPHON (DM3MKE, HNEKTPUUECTBY U onTuke. Mcmonb3oBanue
TEMaTUYECKHX KOMIUIEKTOB CIOCOOCTBYET (DOPMHUPOBAHMIO TAKOTO Ba)KHEHILEro yMeHHs, Kak
noa00p ydJamuMucs 00OpYAOBaHUS B COOTBETCTBHM C IENIBIO MCCIEIOBAHHS W3 M30BITOUHON
HOMEHKJIATYPbl IIPEIUIOKEHHOTO KOMIUIEKTa; I03BOJSET IPOBOAMTH JKCIEPUMEHTAIbHYIO
paboty Ha TI000M 3Tame ypokKa; YMEHBIIAET TPYJOBBIC 3aTpaThl yYUTENS NMPU MOATOTOBKE K
ypoKaM, IOCKOJIbKY He TpeOyeTcs MepeKOMIIOHOBKA 000py/I0BaHUs B COOTBETCTBUH C 3a7ayaMU
KOHKPETHOI'O ypOKa.

[Ipu naaHMpOBaHUM MPAKTHUECKUX PabOT BaXHO UMETh B BUJY, YTO MPEIMETHBIC PE3yJIbTATHI
HKCHEPUMEHTAIBHOIO XapaKTepa MOTYT ObITh OCBOEHBI TOJBKO IPU ONTHMAJIBHOM COYETaHUU
KpPaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB U OJIHOYACOBBIX JJAOOPATOPHBIX PaloT.

BaxHoe 3HaueHue ummeer TOT (akT, YTO B COCTaB (PPOHTAIBLHOIO OOOPYJOBAaHUS HapsIy C
AQHAJIOTOBBIMM BXOJAT U Lu(dpoBble cpencTtBa usMepeHus. K HUM OTHOCATCS AJIEKTPOHHBIN
CEeKYHJOMEp C JaTUYMKaMH, 3JIEKTPOHHBIE BeChl M JaTyuku LudpoBoil npaGopatopun. Takum
o0pa3oMm, TpU MPOBEACHUU (PPOHTAIBHOTO OHKCIIEPHMEHTAa B OCHOBHOW IIKOJE YYEHUKU
3HAKOMSITCS € 3JIEKTPOHHBIMH CIIOCO0AMU U3MEPEHUN U BBIUMCIICHUN.

brnox oGopynoBanust ans ydeHHuUecKux paboT mo ¢usuke chopMHUpoBaH Ha 0Oaze MepeyHs
0o0OpyIOBaHUS Ui TPOBEACHUS OCHOBHOTO TOCYJAapCTBEHHOTO »JK3aMeHa 1o (u3mKe.
Hcnonp3oBanue mnpuOOPOB M 00OpyIOBaHUS C EAWHBIMHA JUISI BCEX OOYYarOIIMXCS
XapaKTePUCTHKAMU TI03BOJISICT CTaH/IapTU3UPOBATH MPOLEAYPHI BBITIOJTHCHHSI
AKCIIEPUMEHTATBHBIX 3aJJaHUil Ha dK3aMeHe M 00eCneduTh HaJIeKHYI0 OLIEHKY pPe3ylbTaTOB Ha
OCHOBaHUH JKCIIEPTHOW MPOBEPKU OTBETOB OOydJarommxcs. [Ipyu 3ToM OCHOBaHHWEM I BBIBOJIA
0 TIPaBWJIBHOCTH MPOBEICHHUS JAHHOTO OIBITA SIBISIOTCA PE3yabTaThl, MOTYYCHHbBIE YIAIIUMUCS
MOCPEACTBOM MPSIMBIX H3MEPEHUHN 3aJaHHBIX (PU3NYECKUX BETHYHH.

HaGop ans mpoBeneHHs OCHOBHOTO TOCYJapCTBEHHOI'O 3K3aMeHa oOecledyrBaeT pa3paboTKy
HECKOJIbKUX OJHOTUIHBIX 3aJaHUil NpHU HCIOJB30BAHWU OJWHAKOBOIO OOOPYIOBAHUS C
pa3sHBIMU XapaKTEpUCTUKAMHU. DTOT MOAXO[ 1eJ1ecO00pa3HO UCHOIb30BaTh U MPH MPOBEIECHUH
(pOHTaNbHBIX OMBITOB U JIabopaTOpHBIX padboT. Hampumep, mpu npoBeneHUH HCCIeI0BaHUS
3aBHCHUMOCTH CHMJIbI TOKa OT HAIPSDKEHHUS] MOXKHO BBIJIENTUTH B KJacce TPYIIBI, KOTOpble OyayT
MIPOBOJUTH JAHHOE HCCIEAOBAHUE, HCIIOIb3YS PE3UCTOPHI C Pa3HBIM CONPOTUBJICHUEM, H
nammnouky. ITo pe3ynbraTaM MOXHO CPaBHMTbH MOJIyYE€HHBIE 3aBHCHMOCTH, OOCYIUTH T'PaHMIIBI
BBITNIOJHEHUS 3aKkoHa OMa JUIs ydacTKa LENH, ONPEIEIUTh COIPOTUBIIEHNS PE3UCTOPOB.

Cremyer OTMETHTB, YTO MPH MPOBEACHUHM (DPOHTAIBHBIX OINBITOB M JIA0OPATOPHBIX paboT B
OCHOBHOH mIKOJie TpeOyeTcsl 3almuch pe3yiabTaTOB BCEX MPAMBIX M3MEPEHHH C y4eToM
aOCONIOTHOW TOTPEIIHOCTU. 3JeCh MpHU HCIONb30BAaHUM TPAJAULMOHHOIO 000pyHA0BaHUs
(MEH3YpOK, JAWHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaAMIIEPMETPOB U BOJBTMETPOB
aOCOJIOTHYIO TIOTPEIIHOCTh IIeJIECO00Pa3HO CBS3BIBaTh C IICHOHW JeNeHWs Npudopa, a Tpu
nepexofe K IHMQPPOBBIM HHCTpYMEHTaM (IM(pOBbIE BeChl M JATYMKH) YYUTh paboTaTth ¢
OTMHMCAHUSIMUA JTUX TPUOOPOB, BBICHAS JaHHbIE 00 aOCOJMIOTHOW TMOTPENTHOCTH, JH0O0
npeJuIarath 3Ha4eHUe MMOTPEITHOCTH B TEKCTE 3aIaHMH.

[Ipn mpoBeneHHHM WCCIIENIOBAHUS 3aBUCUMOCTEH OIHOM (PU3NUYECKOW BEITWYUHBI OT JPYTrou



y4JaIuecst JT0HKHBI OCBOUTH MTOCTPOSHKE IPaUKOB ¢ YKazaHHEeM a0COIOTHBIX IMOTPEITHOCTEH, a
IpU TPOBEICHUU pabOT Ha TPOBEPKY MPEAIOJIIOKCHUN - YMETh CPaBHHBATh 3HAYCHUS JIBYX
NPSMBIX H3MEPEHHH C Y4YeTOM aOCOJIOTHOW TOTPEIIHOCTH (HAmpUMep, IyTeM CpaBHEHUS
UHTEPBAJIOB IOJYYEHHbIX 3HAUY€HUHM Ha uucioBoil ocu). IlpoBeneHue wu3MepeHuil u
uccaenoBanuii B Kypce ¢usuku 10 - 11 KjaccoB  JOMOJHSAIOTCS  HCIIOIb30BAHHEM
OTHOCUTEIBHBIX MOTPEIIHOCTEHN, yJalIuecs: JOJKHBI HAyUYUThCS PACCUUTHIBATH OTHOCHUTEIIbHbBIC
MOrPEIIHOCTH B MPOCTEUIIMX CIAy4asX MPSIMbIX U3MEPEHUN U CPABHUBATH TOYHOCTh Pa3IMYHbBIX
HU3MEpPEHHUIA.

OOpariaeM BHHUMaHUE, YTO OLICHMBAHUE J1a0OPATOPHBIX PabOT JOHKHO 0a3MpoBaThCs, Kak U B
KpUTEPUSIX OLEHUBAHUS SKclepuMeHTanbHbIX 3anaHuii KM OI'D, He Ha mnpaBuibHOCTH
oopmienus oryera o paboTe, a Ha IPABUIIBHOCTU ACHCTBUI 110 cOOPY YCTaHOBKH, IPOBEIECHUIO
OIIBITOB, CHATHIO IIOKa3aHUI IPHUOOPOB.

OcHaileHue JUisi M3Y4eHHMs] OMOJIOTMM IPEJICTaBICHO KOMILJIEKTaMU JIEMOHCTPAIL[MOHHBIX
BJIQXKHBIX IIPENaparoB, repOapueB U KOJUIEKLMH 10 Pa3HbIM TeMaM Kypca OMOJIOTHH, a TakKxkKe
U poBoii 1TabopaTopuel A MPOBEACHUS MPaKTHUECKUX padboT. Kpome Toro, mpu u3ydeHHH
OMOJIOTUU MOJKET UCIOJb30BaTh Lu(poBas gadopaTopus Mo OMOJOrUU (KaK JONOIHHUTEIbHbIHN
JIEMEHT IS YII1yOJIEHHOT0 U3Y4EHUs Kypca).

B y4yeGHOM mporecce ywamuecst JOJKHBI MOJIYYUTh BO3MOKHOCTh YYBCTBEHHOI'O BOCIIPHUSATHS
M3y4aeMbIX SBICHHA U 00beKkTOB. OJHAKO M3ydaeMble SBICHHS U OOBEKTHI HE BCETJa MOTYT
ObITb HENOCPEACTBEHHO BOCIPOM3BEAEHBl MM IOKa3aHbl B Y4eOHOM IOMelleHHH. B 3Tom
ciydae yuyeOHOe 00OpyHOBaHME JAaeT BO3MOXHOCTh MX BOCIPOHM3BECTH OIIOCPEIOBAHO, HYEPE3
KOJUIEKILIHIO, repOapHbIi JINCT, MUKPOIIpEnapar, Mo/1ejb, BUAEOPPArMEHT U T.II.

Brnaxxnple mnpemaparbl NpeACTaBISIOT COOOW HaTypajbHble OOBEKTHI, CMOHTHPOBaHHBIE Ha
CTEKJISIHHOW IIJJaCTUHKE M OIYIIEHHbIE B CTEKISIHHBIA LWIMHIAP C KOHCEPBUPYIOLIEH
KHJIKOCTBIO, TMOO MpeACTaBIECHHbIEC B MJIACTUKE. 3/1€Ch MPEAIAraloTcsl TOTaJlbHbIE MPEnaparsl,
MO3BOJISIIOIIME M3y4yaTh BHEIIHEE CTPOECHUE OpraHu3Ma WM ero 4actd, (Hampumep: "Kopenb

6060oBoro  pacrenuss ¢  kinybenbkamu"', '"I'agioka");  aHaTOMHYECKHE  IIpenaparsl,
MpelHa3HaYeHHbIe JJI1 HU3YYEHUsS BHYTPEHHEIO CTPOEHMSI OpraHu3Ma WJIH €ro OpraHoB
(mammpumep:  "BHyTpeHHee cTpoeHue JsArymku', "BHyTpeHHee cTpoeHue nTUIB");

OMOJIOrMYecKHe IpernapaThl, Jalolllhe MpPeICTaBIeHHE O CTagusiX pa3BUTHS OpraHu3Ma
(nampumep: "Pa3zButme Koctuctoil pbiObI", "Pa3zButme kKypuubl"). Bnaxhble mnpenaparbl
HCIOJIb3YIOTCSL KaK pa3aTOYHbIA MaTepHall B MPOIEcce IEMOHCTPAIMU MPU MU3yYEeHUH HOBOTO
MaTepuajlia MM B IPOLIECCE BBIMOJHEHUS NPAKTUUYECKUX 3aJaHui, pa3pabOTaHHBIX Ha HUX
OCHOBE.

I'epbapun - coOpaHHe IPECCOBAHHBIX, 3aCYIICHHBIX PACTEHHUH WJIM HMX YacTel MOMOraroT
U3y4aThb pacTeHUE B KaOMHETE U y3HaBaTh €ro B MPUPOJE, a repbapusanus - Hanbosee MpocTou
CIoco0 COXpaHEeHHs PACTeHMH M HMX 4YacTel B TEYeHHe JUIMTENbHOTrO BpeMeHU. B mepeune
npenajaraeTcsi cuctemMaruueckuid repOapuii (Hampumep, "OCHOBHbIE TpymIbl pacTeHuil") u
repbapuii mo o6meil Ouonoruu (KOTOPBIM IMO3BOJSET MPOMJLIIOCTPUPOBATh HW3MEHUYMBOCTD,
UCKYCCTBEHHBIH OTOOp, CHCTEMaTHYeCKHE KaTeropuu W BUI000pa3oBaHUE, NHUBEPreHLUS U
KOHBEPI'eHLIUsl, TOMOJIOTUYHbIE M aHAJIOTUYHbBIE OpraHbl, pyJHUMEHTapHbIE OpraHbl, apoMopdo3,
uauoaganTtanmus  (EHOTHMNn W TEeHOTHI, TOJUIUIONAMS, OTJaleHHas TuOpuau3anus,
B3aMMOJICHCTBHE PACTEHHUI ¢ a0MOTHYECKUMHU (PaKTOpaMU CpPelibl, B3aUMOJCHCTBUE PACTEHUH C
omotnueckuMm (akTtopamu cpensl). ['epOapHBIi MaTepuan HMCHOJB3YIOT KakK pa3laTOYHBIN



Marepual 4jis1 JEMOHCTPAIMU U3Yy4YaCMbIX 06T>CKTOB, JJIs1 BBIIIOJTHEHUSA IMPAKTHUYCCKUX SaI[aHI/Iﬁ
IIpH 3aKPCIUICHUN MaT€purajia Ui JUarHOCTUKHU y‘le6HBIX PE3YJIbTATOB.

Taxxke mnpencraBieHbl KOJJIEKIMM - HAOOpPbl NPEAMETOB MM BEILECTB, IO0J0OpPaHHBIX IO
OIPCACIICHHBIM IIPU3HAKaM. OO0BeKkTaMu HX MOTYT OBITE pacrpaBJICHHBIC W 34CYHICHHBIC
HAaceKOMble, PakooOpa3HbIe, PAaKOBUHBI MOJUIIOCKOB, OT/EIbHbIE YAaCTH CKEJIETOB KMBOTHBIX. B
KOJUICKIUAX COYCTAOT HATYpPaAJIbHBIC O0BEKTHI C HX I/1306pa)KeHI/IeM B BUAC PUCYHKOB HJIN
My/spked - umuranuid. IlpemioxeHHsle B nepedHe MOpQOJOrMYECKHe KOJUIEKIMU JaroT
NpeaACTaBJICHUEC O BHCIIHCM CTPOCHUU OpPraHoOB WKW HX qaCTeﬁ, IMMO3BOJIAOT MPOBOAWUTH
CpaBHEHMsI OOBEKTOB, BBIICHATH HX OOIIME 4YepThl M YEpThl pazauuus (Hampumep:
"[IpencraBuTeny OTPsIOB HACEKOMBIX'" M Jp.); OOLIEOMOJIOrMYECKHE KOJUIEKIUHM I103BOJISIOT
BBUICHATh B3aMMOCBSI3M B OPraHUYECKOM MHpE, paccMaTpuBaTh pa3BUTHE OPIraHU3MOB,
MPOCIIeKHUBATh 00IIEOMOIOTHYECKHEe 3aKOHOMepHOCTH (Hampumep: "Ilpumepbl 3amMTHBIX
npucnocobaenuit y HacekoMbix"). Komnekium, kak 1 repdapuu, HCHOJIB3YIOT KaK pa3aTOvHbIi
Marepual 4jid JEMOHCTPALMU U3Yy4YaCMbIX O6’I)€KTOB, JJI1 BBIITIOJTHCHUA IMPAKTHUYCCKUX BaILaHI/Iﬁ
IIpH 3aKPCIUICHUN MaTCpuraia U JUarHOCTUKU y‘-ICGHI:IX PE3YyIbTATOB.

O3HaKOMIICHHE YYaIllUXCs C MHKPOCKOIHYECKMM CTPOCHHEM >KHMBBIX OPraHM3MOB - OJHA W3
TJIaBHEHUIIINX 3ala4 HAYyKH, ITO3BOJIAIOIHX IIOJABCCTH IHNKOJBHMUKOB K IMOHMMAHHIO CIWHCTBA
opranudyeckoro mwupa. s mpoBeleHHs Ta0OpPaTOPHBIX paboT B HU(PPOBYIO J1abOPATOPHIO
BKJIFOYCH MHKPOCKOII, @ B KOMIUICKTEC IIOCYbl U 060py,I[OBaHI/I$I OGHICFO Ha3HA4YCHUS UMCHOTCS
HE00X0IMMOE OCHAIIIEHUE JIJIS TIPOBEACHUS Ta00OPATOPHBIX PadoT.

Iludposas mabopaTopus BKIOYAET HAOOP JUIS M3TOTOBIEHUS MHKporpenapaToB. Caexue
Ipernaparhbl U3roTaBIUBAIOT JJIS1 HEMEAJICHHOIO paccMOTpeHus. K HUM OTHOCSTCS KHUJIKOCTHbIE
(0OBEKTHI OOBIYHO TOMEIIAIOTCS B BOMY, @ MpPENaparbl COXPAHAIOTCS B TEYEHUE HECKOIBKHX
JHEeH), cyxue (HalpuMep, YaCTHUIly NTHYBETo Iepa, MPOCTO MOJ0KUTh Ha MPEIMETHOE CTEKIIO U
MUKpPOCKOIUPOBATh), KMBbIE Ipernaparsl (Ma3Ku - Kallild >KUJKOCTH, HalpuUMep KpOBHU) U
BUTAJIbHBIE TpenapaTsl (KOTOpBIE MCIONB3YIOTCS I M3Yy4eHHsS MAaJIOKJIETOYHBIX OOBEKTOB
(mpocTelmnx, KOJIOHUM Bogopocieil), ans HaOmofeHus IBUXKEHHUS (Tydenbku, ameOsl).
[IpuroroBneHre MHUKpoIpenapara BbIpabaThIBa€T Yy Y4Yallerocsi HaBBIKM CaMOCTOSATENbHOM
paboThl, AKTUBU3UPYET MX IIO3HABATEIbHYIO [EATEIbHOCTh M 3HAKOMUT C TEXHUKOHM H
METOAMKONH Hay4yHOro HccienoBaHus. B mudpoByro aboparopuio BKIIOUEH TakXke M Habop
MUKpONpENapaToB, KOTOPbI  COAEPXKUT  TOCTOSIHHBbIE — IMpenaparbl, JOJroe  BpeMms
COXPAaHSIIOIINECS B IPUTOIHOM ISl MUKPOCKOITUPOBAHUS BUJIE.

Crnenyer OTMETHTb, 4YTO Hapsily C HCIOJb30BAaHUEM IIE€PEUUCICHHOIO BBIIIE Y4eOHOro
000py/I0BaHUSl Ba)KHYIO pOJIb B M3YYEHHHM OMOJOTHMHM UIPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIIMHCTBE CIy4aeB TOJBKO OHM MOTYT OOECIEeYUTh HAaUOOJIBIIYI0 KOHKPETHOCTh U MOJHOTY
3HAHUU ydaluxcs, MoMOorarT (GOpMHPOBAHHUIO y HUX MPaBUWIIbHBIX Ouonornyeckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTAaM OTHOCST PpAcCTeHHs, >KUBOTHBIE J>KMBOTO YrojKa, aKBapHyMma,
TeppapuyMa. DQPGEKTUBHBIM CPEICTBOM 3HAKOMCTBA C TMPUPOJHBIMU OOBEKTaAMH SBISIOTCA
HKCKYpCHUM B OMOJIOTMYECKHE U KpaeBeJ4ecKhe My3eH, OOTaHHMUECKHE Cajbl, 300MapKH H
OKpY>KaloIllKe IIKOJIY €CTECTBEHHbIE U HCKYCCTBEHHBIE IPUPOIHBIE COOOIIECTBA.

TpaauumonHble OGMONOTHYECKHE MYJSDKM M MOJIETHM B HACTOSIIEE BPEeMsl YCIEIIHO 3aMEHSIOTCS
undpoBbIMU 00pa30BaTENbHBIMU pecypcaMu: BujeodparMeHTaMu, aHUMaIe, BUpTyaaIbHbIMU
nabopatopusmu. Lludpossie 0OpazoBaTenbHbIE PECYPCHl HE MOTYT CTaTh NOJIHOLICHHOM 3aMEHOM
peaIbHBIX MPUPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTh MO3HAKOMHTHCS C 0Oojiee HIMPOKUM



KPyroM 00bEeKTOB, CO3JAI0T MPEINOCHUIKH JJIsi MHTeHCU(PHUKAIIUU 00pa30BaTeIbLHOrO Mmpoliecca u
o0ecreynBaOT He3aMeUIMTENIbHYI0 OOpaTHYIO CBf3b, KOMIIBIOTEPHYIO  BU3YaJU3aIUIO
uH(pOpMallUK, AaBTOMATH3aLMIO YIPaBJICHUS Yy4eOHOW JEATeIbHOCTBIO W KOHTPOJb €€
pEe3yJIbTaToB.

OcHanieHue Ui U3y4eHUsT XUMHH TPEICTABICHO B BUJE JIEMOHCTPAIIMIOHHOTO O0OpPYIOBaHHUS,
KOMIUICKTa XUMHUYECKUX PEAKTUBOB C HEOOXOTUMBIM OOOPYIOBaHMEM M3 OOIIETO KOMILIEKTA
MOCYIbI ¥ O0OPYAOBAHHUS JIJISl YYCHHUYECKMX ONBITOB M KOMIUIEKTa KoJuleKIuii. Kpome toro, mpu
W3YYCHHH XHUMHU HCIIOJIb3YeTCs 00mas JUisl eCTECTBEHHO-HAyYyHOro IMKiIa IudpoBas
nabopaTopus, a Takke nudposas 1adopaTopust MO XUMUH (KaK JOMOJHUTEIBHBIN JIEMEHT IS
YTIIyOJIGHHOTO U3yYEHUS XUMHUH).

JIeMOHCTPALIMOHHBII AKCIEPUMEHT SIBJISCTCS BaKHOM 4YacThi0 OOYYEHHS XUMHH. 371eCh BaKHO
IIOMHUTb, YTO IPU €ro MPOBEJEHUN 00s3aTEIbHO JODKHBI ObITh COOJIIOJICHBI BCe HEOOXOAMMBbIE
JTaIlbl:

IIOCTaBKa LIeJIA SKCIIEPUMEHTA,

OIMCaHUe HEOOXOIMMOTO /ISl €TO BHITIOJIHEHUS 000PYIOBaHHS U PEaKTHBOB,
[IJIAHUPOBAHUE MOPAAKA IPOBEIACHUA,

OIMCAHUE UCXOIHBIX BELIECTB,

IIPpOrHO3UpPOBAaHUC  OXHUIACMBIX B peaKHHOHHOﬁ CMECH H3MEHEHHH | PE3YyIbTATOB
OKCIICPUMCHTA,

ONMCaHUE U3MEHEHU, MPOU30LIEAIINX C BEIIECTBAMM,
(hopMyTupOBKa BEIBOJOB M3 DKCIIEPUMEHTA,
CO3/IaHUE PUCYHKA SKCIIEPUMEHTATHFHON YCTAHOBKH M COCTABIICHUE YPABHEHUS PEAKIIUMA.

B mpouecce mpoBeneHus neMOHCTpalui, ydalidecs OCBAWBAIOT 3Talbl MPOBEIACHUS ONBITA,
nodtroMy HaumbOosee S()(PEeKTUBHBIM SBISETCS HE MPOCTOE OINUCAHUE OIbITa YYUTENEeM, a
HCIIOJIb30BaHNE 3BpUCTHUECKON Oecenpl. [Ipu peanmuzanuu Takoro cleHapusi Jake HE OYEHb
CIIOKHBIM OMNBIT 3aHUMAET JIOBOJIbHO MHOIO BpPEMEHM, HO CJIEIOBAHHE €MY I03BOJSET
o0ecreunTh MOHWMAaHWE O0YYalOIUMHKCS MPUEMOB HAYYHOTO IMO3HAHUS W HCIOJIH30BAaHUE HX
y)K€ B CAMOCTOSITEIBHOM JEATENbHOCTH B IMPOILIECCE YUYEHWYECKOro JsKcrepuMeHTta. Ha
HavyaJIbHOM 3Tare U3ydeHus: XumMuu (B 8 - 9 kjaccax) UMEHHO TaKOM MOJIXO/T MO3BOJISAET TOCTHUYb
MaKCUMaJIbHOH (D (PEKTUBHOCTH OT MPOBEACHHUS Ta0OPATOPHBIX U MPAKTUIECKUX PaboT, a Takxke
chOpMHUPOBATH Y YHAIIUXCSI OTBETCTBEHHOE OTHOIICHHE K SKCIIEPUMEHTY.

[Ipn olleHMBaHWU YYEHHWYECKUX MPAKTUYECKUX padoT IeraecooOpa3HO YUYUTHIBATH IOAXOJIbI,
HCIOJIB3YIOUIME B 3K3aMEHALMOHHBIX MaTepuanax. Tak, B HAacTOALIEE BpeMs Ipeaaraercs
SKCIIEPUMEHTAJIbHOE 3aJjaHue, MpelycMaTpUBalollee BbIOOP JBYX BEUIECTB W3 MATH
MPENJIOKEHHBIX M MPOBENCHHWE C HUMHM pEaKLUl, OTPaKAIUX XUMUYECKHE CBOMICTBa
YKa3aHHOT'O B YCJIOBUU 33/1aHud BenlecTBa. OlleHUBaHUE UET Ha OCHOBAHWU OTYETa yYeHHUKa O
NpojieTaHHOM paboTe (ypaBHEHHUs PeaKIMid, BEIBOABI O HAOIIOACHUAX ) U HA OCHOBAHUH MPSMOTO
HaOJt0/IeHUs 3a JEMUCTBUSIMHM YYEHHKA 10 MPOBEJICHUIO OMBITOB. [Ipu 3TOM BBIAENSAIOTCS 3TaIlbl
0TOOpa BEIIECTB U CMEIINBAHUSI BEILIECTB B COOTBETCTBUH C MYHKTaMH MHCTPYKIIMU K padoTe.



BaxneimM HampaBiieHHEM Kak JEMOHCTPAIlMOHHOTO, TaK M YYEHHYECKOTO JKCIIEPUMEHTa
JOJDKHO CTaTh HCIIOJIb30BaHHE IM(PPOBOM JabopaTOpuM, KOTOpas IO3BOJSET OpPraHU30BaTh
XMMHYECKHI SKCIIEPUMEHT HAa NPUHIMIHNAIBGHO HOBOM YPOBHE, IEPEHTH OT KaueCTBEHHOMH
OLIEHKU HAOIOJaeMBIX SBJICHUN K CHCTEMHOMY aHAJIN3y KOJMYECTBEHHBIX XapakTepucTHk. Ilpu
pabote ¢ marynkamu nuppPoBOH JabopaTopuu 0OeCIeUuMBAETCSl aBTOMATU3UPOBAaHHBIA cOOp U
00paboTKa JaHHBIX, X0 IKCIIEPUMEHTA MOXKET 0TOOpakaThecsl B BUJIE TPAPUKOB WM MTOKa3aHUN
npuOOpoOB, a pe3yJabTaThl AKCIIEPUMEHTOB MOTYT COXPAaHATHCS UIMTEIbHOE Bpems. Hamboiee
aKTyaJbHBIM JJIs1 XMUMUHU SIBJSIETCS MEPEX0]] K KOJIMYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPBIN
MOXHO MPOWUIIOCTPUPOBATh CIEAYIOIUMH IPUMEPAMHU: H3YUYCHHE CTPOCHHUS IIJIAMCHH,
ompenenenue PH B pasHBIX cpenax, ONpeleleHHue CKOPOCTH PEaKUWd, U3yueHHE BIMSIHUSA
KOHIICHTPALIMU M TEMIIEPATyphl HA CKOPOCTh PEaKIHH.

[udposas nabopaTopus TO3BOJISIET pEATU30BaTh MEKIIPEIMETHBIE CBSI3U C JAPYTHMHU
IIpeIMETaMU €CTECTBEHHO-HAyYyHOI'0 IMKJIA, IIOCKOJIbKY JIa€T BO3MOKHOCTh BBIIOJIHATD
MHTErpUPOBAaHHbIE yUeOHbIE MCCIIE0BAaHUS 10 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBAaWBATh
HJIEMEHTHI CTATUCTUKU ¥ HH()OPMAIIOHHBIE TEXHOJIOTHH.

Ipunooicernue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPY/IOBAHMUSI,
PACXOJIHBIX MATEPHAJIOB, CPEJICTB OBYUYEHUS
U BOCIIUTAHUSA UISI CO3JAHUS N
OBECHEYEHHUSA ® YHKIIUOHUPOBAHUS LIEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOM 1
TEXHOJOI'MYECKOM HAITPABJIEHHOCTEM
"TOUYKA POCTA" B OBIIIEOBPA3OBATEJIbHBIX
OPTAHM3AIIMSIX, PACIIOJIO)KEHHBIX B
CEJIbCKOH MECTHOCTH U MAJIBIX TOPOJIAX

Tabnuya N 1
CTAHIAAPTHBIU KOMIUIEKT
N | HawmmenoBanue Kpatkue npumepHbie KomnuectBo equnun | KonnuectBo enuHuUI
obopynoBaHus TEXHUYECKUE JUTSt JUTSt
XapaKTEePUCTUKH 00111600pa30BaTeNbHBIX|00IIC00pa30BaTEIHLHBIX
OpraHu3aluii, He OpraHM3alnii,




ABJIIIOINXCA SABJIIIOIINXCA
MaJIOKOMITJICKTHBIMHU, | MAJIOKOMIIJICKTHBIMU,

ell. U3M. eJl. M3M.
EcTecTBeHHO-Hay4Hasi HAITPABICHHOCTb
1. |O6mee o6opynoBanue (pusuka, XumMus, GHOTOTHSI)
1.1.[[lndposas [{udpoBoii qaTunk 3 1. 2 IIT.
maboparopus PIIEKTPOIPOBOIHOCTH
YICHHYECKast [{udposoit gaTunx pH
(pusuka, xumust,  |[[ludppoBoii gaTunk
OMOJIOTHS) MOJIOYKEHUS
[{udpoBoii gaTuuk
TEMITepPaTyphI

[{u¢poBoii gaTuuk
A0COTIOTHOTO JTABJICHUS
[{udposoit
ocuuuiorpaduyecKuit
TaTYNK

Bechl 371eKTpOHHBIE
yaeOnbie 200 r
Muxkpockort: nuhpoBoi
MM ONITUYECKUN C
yBenmuueHueM ot 80 X
Habop 117151 M3roToBICHUS
MUKpOIIpEnapaToB
Mukpornpenaparsl
(Habop)

CoeTMHUTETbHBIE
[IPOBOJA, IPOIPAMMHOE
oOecrieuenue,
METOANYECKUE YKa3aHUs
KOMILIEKT
COMYTCTBYIOIINX
HIIEMEHTOB JIJIS OIIBITOB IO
MEXaHUKe

KOMIUIEKT
COMYTCTBYIOIINX
PJIEMEHTOB JJIs1 OTIBITOB 110
MOJIEKYIISIpPHOM (PU3nKe
KOMIUIEKT
COITYTCTBYIOILIUX
PJIEMEHTOB JJIs1 OTIBITOB 110
PIEKTPOJNHAMUKE
KOMIUIEKT
COITYTCTBYIOIINUX
HIIEMEHTOB JIJIS OIBITOB IO
ONTHKE




1.2.

KoMILIeKT mocyapt
1 000pyIOBaHUS
IS YYCHUYESCKIX
oTbITOB ((pusnka,
XUMUSI, OMOJIOTHSI).

[[ITaTuB 1abOpaTOPHBIHA
X UMUYECKHUI

Ha6op wamrex [Tetpu
HaGop uHCTpyMEHTOB
[pernapoBalIbHbBIX

Uloskka it coxuranus
BEIICCTB

Crynka dapdopoBas ¢
[ECTUKOM

Habop 6anok jist
XpaHEHUs TBEPIbIX
peaktuBoB (30 - 50 mn)
Habop ckisiHOK
(rakoHOB) TSI XpaHCHUS
[PACTBOPOB PEaKTUBOB
Ha6op npubopoxk (I1X-14,
[1X-16)

[[puGop a1 nonyyeHus
ra3oB

CrnupToBKa

["oprouee i CIUPTOBOK
duibTpoBasibHaAs Oymara
(50 mt.)

Kosi6a koHn4eckas
[Tanouka crexkisHHAA (C
[PE3NHOBBIM
HAaKOHEUYHUKOM )
Uameuka n1s
BEHITIAPYBAHUS
(BBITTApUTENBHAS
JareyKa)

MepHBbIil HWIHHIP
(MITACTHUKOBBIN)

BopoHka cTeKJIsTHHAs
(masast)

Crakan crexisHubIH (100
MJT)

["a300TBO/IHAs TPYOKa

2 IIT.

bNOJIOT' A

JKOMIUIEKT BiIaKHBIX

[IpEeIrapaToB
ITEMOHCTPALIMOHHBIH]

Ha3HauYCHHE:
IEMOHCTPALIMOHHOE,
MaTepual KOHTeHepa:
MJ1aCTUK,

TepMETUYHAS KPBIIIKA:
HaJIN4ue,

KPCTIJICHWEC OKCITOHATa:




HaJIM4ue,
KOHCEpPBUpPYIOLICE
BELICCTBO: HAJIMUKE,
HAKJICHKA C
HAaUMEHOBAHHUEM:
HaJIM4ue.

He meHee 10 npemnaparos
13 IPUBEIEHHOTO HUXKE
CIIMCKA!

BitayxHbIi Ipeniapar
"be3zyoka"

Bira>xHbII Ipenapar
"["agroka"

BitayxHbII Ipeniapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOr0 MOJUTIOCKA"
Bia)xHbli penapar
"BHyTpeHHee CTpoeHHe
KpbICHI"

BitayxHbIi peniapar
"BHyTpeHHee cTpoeHue
ArymKy"”

Bia)xHbli penapar
"BHyTpeHHee CTpoeHHe
TULIBL"

BirayxHbIi Ipeniapar
"BHyTpeHHee CTpoeHHE
pBIOBI"

BitaxxHbIi npenapar
"Kapacp"

BitaxxHbIi npenapar
"Kopenb 6000Boro
pacTeHus ¢ Ki1yoeHbkaMu"
BirayxHbIi Ipeniapar
"Kpeserka"

BitayxHb1i ipeniapar
"Hepenna"

BiraxxHbIil mpenapar
"Pa3BuTHE KOCTUCTON
PBIOBI"

Bita>xHbII nIpeniapar
"Pa3zButne Kypuib"
Bita>xHbIM nIpeniapar
"Crudomenysa"
Bita>xHbII nIpeniapar
"TputoH"




BiiaxHslil npenapat
"Uepenaxa 6onoTHas"
Biiaxxnsiii npenapat "Yx"
Bira>xHbII Ipeniapar

"Amepuna"
2.2 [KoMmiext Hasnauenue: 1 mrT. 1 mrT.
repbapuen ITEMOHCTPAIIMOHHOE,
ITEMOHCTPAIIMOHHBIMOCHOBA JISI KPETUICHHS:

repOapHBIit JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJIn4yue

He MeHee 8 repOapueB u3
[IPUBEJICHHOTO HUXeE
cnucka: Haznauenue:
NIEeMOHCTPaIlMOHHOE,
OCHOBA JJIs1 KPEIUICHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJIn4yue

He MeHee 8 repOapueB u3
[IPUBEJICHHOTO HUXeE
CIIMCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" JlukopacTyiue
pacteHus"

["'epbapuii "KopmoBbie
pacteHus"

['epbapuii "KynbTypHble
pacteHus"

['epbapuit
"JIekapCcTBEHHBIE
pactenus”

["epOapuii "MenoHOCHBIE
pactenus"

["epOapuii "Mopddonorus
pacTeHuin"

["'epOapuii "OCHOBHBIE
CPYIIIBI PACTEHHIT"
['epOapuii "PacTutenbHble
cooOmiecTra"

["epOapuit
"CesbCKOX035IIICTBEHHBIE
pacteHus"

["'epbapuii " noBuThHIE




pactenus"
["'epOapuii K Kypcy OCHOB
[10 00IIENH OMOJIOTUHU

2.3.

Komiiexkt
KOJUIEKIIUI
ITEMOHCTPALIMOHHBI
(0 pa3HBIM TeMaM
Kypca OMOJIOTHH)

Ha3naueHwue:
ITEMOHCTPAIIMOHHOE,
OCHOBA JIJIsl KPETUJICHUS:
HaJIM4ne,

HAKJICHKU C
HauMEHOBAaHUEM: HAJIMYHE
He MeHee 10 KoIeKIuit
13 MPUBEICHHOTO HIKE
CITHCKa:

Kommexiust
"["onoceMeHHBIE
pacteHus"

Komnexmnus "O6urarenu
Mopckoro aHa'"
Kosmekmus
"[la;meonTosiornueckas"
Kosmekmus
"[IpencraBurenu OTpsI0B
HACEKOMBIX' KOJIHMYECTBO
HAaCEKOMBIX: He MeHee 4
Komnexkuus "[pumepst
BaIIUTHEIX
MPUCTIOCOOJICHUN y
HACEKOMBIX"

Kosmnekmms
"IIpucnocoOuTenbHbIE
M3MEHEHUS B
KOHEYHOCTSIX HACEKOMBIX"
Komnnekuus "Pa3surue
HACEKOMBIX C HEITOJHBIM
npeBpatieHem"”
Konneknus "Pa3surue
HACCKOMBIX C ITOJIHBIM
npeBpaiieHieM"”
Komnekmnus "Pa3Burue
[IIIEHUAIE"

Komnekmnus "Pa3Burue
0a0ouKu"

Komtexus "PakoBHHBI
MOJUTIOCKOB"
Koymeknug "CemericTBa
0abouex"

Komnekmus "CemeiicTBa




PKYKOB"

Komnexmus "Cemena u
r10a51"

Komnexkuus "®opma
COXPaHHOCTH
MCKOIIAEMbIX PACTEHUN U
PKUBOTHBIX"

Habop
[MaJIEOHTOIOTMUECKUX
HaXO0JI0K
"[IpoucxoxaeHue
yeaoBeKa"

KOJIMYECTBO MOJEICH: HE
Mmenee 14

3. [ XUMUNUA
3.1.JlemoHcTpanmonHoe|CocTaB KOMILIEKTA: 1 mT. 1 mrT.
000pyI0BaHue CTONUK MOBEMHBIH

Hasnauenwue: cOopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICITHUIIBI: HE
mMenee 200 * 200 mmM,
[JIABHBIM IOIBEM C
[TOMOIILIO BHHTA:
HaJIMYHe

[[ItaTus
ITEMOHCTPALIMOHHBII

X IMHUYSCKHI
HaznaueHwue:
MEMOHCTpAIHs MPUOOPOB
1 YCTaHOBOK,

010pa, CTEP>KHU, JalKH,
My(TbI, KOJIbLIA: HAIUYUE,
BO3MOXKHOCTB
BaKperIeHUs YJIEMEHTOB
Ha pa3JIM4HON BBICOTE:
HAINIHE

Anmapart JJisi IpOBEAEHUS
XUMHYECKUX PEaKIUM:
Ha3naueHwue:
MTEMOHCTpAITHS
XUMUYECKUX PEaKIni,
MOTJIOTUTEIb TAPOB U
ra30B: HAJUYHKC,
MaTepua KOJIObI: CTEKIIO
HaGop nns anektponuza

TEMOHCTPALIMOHHBIN:




Haznauenue: usydeHue
3aKOHOB 3JIEKTPOJIH3a,
cOOpKa MOJIeTH
AKKYMYJISITODA,

E€MKOCTh: HaJIM4He,
DIIEKTPOBI: HAJTMYNE
KOMIUIEKT MEpHBIX KOJIO
MaJioro oobema:
Hasnauenue:
TeMOHCTPaIlMOHHBIE
OTIBITHI,

00BbeM kou16: ot 100 M 10
2000 mu1,

KOJIMYECTBO KOJIO: HE
Mmenee 10 mmiT.,

MaTepHall KoJo: CTEKIIO
Ha6op dbnakonos (250 -
300 M 1151 XpaHEHU S
[PACTBOPOB PEaKTUBOB).
Ha3nauenue: xpaneHnue
[PACTBOPOB PEaKTUBOB,
KOJTMYECTBO (PIIAKOHOB: HE
Mmenee 10 mmiT.,

MaTeprai (pIakOHOB:
CTEKJIO

npoOKa: HaJIM4une
[TprGop /Ui ONBITOB MO
XUMHH C AIEKTPUICCKUM
TOKOM (J1a00paTOpHBIiL)
[TpuGop s
WJLTIOCTPAINH 3aKOHA
COXpaHEHHsSI MaCChI
BEILIECTB: COCY/T
JlanonpTa: HaIM4ue,
npoOka: HaluuKe,

TuI npudopa:
NIEMOHCTPALIMOHHBIN
JlenuTenbHas BOPOHKA:
Haznauenue: pa3aenenue
NIBYX JKUJKOCTEH 110
[IOTHOCTH,

MaTepHrall BOPOHKH:
CTEKJIO

'YcraHOBKaA TS
[EPErOHKHU BEIECTB:
Has3nauenue:




NIEMOHCTpALMsI OUUCTKU
BEIIIECTBA, [IEPETOHKA,
KOJIOBI, XOJIOMIIBHUK JJIs
OXJIQXK/ICHUS, aJNIOHXK,
npoOKa: HaTH4Iue,

UIMHA YCTAaHOBKU: HE
MeHee 550 Mmm

[TprOop 11 nosnydeHus
ra30B: HA3HAYEHUE:
MOJy4YEeHUE Ta30B B MAJIBIX
KOJINYECTBAX,

COCTaB KOMIUJIEKTA: HE
MeHee 6 TPeIMETOB

baHs KOMOMHHpPOBaHHAS
imabopatopHasi: bans
BOJISTHAS: HAJIMYUE,
KOJIbLIA CMEHHBIE C
OTBEPCTUSMH PAa3HOTO
aMeTpa: HaJlnuue,
TUTATKA DJIEKTPUYECKAs:
HaJIn4yue

@DapdopoBas cTymnka ¢
nectukoM: Hasnauenue:
IS pa3MeTbueHUs
KPYIMHBIX (ppakiuii
BEIICCTB U
[IPUTOTOBIICHUS
[TOPOLIKOBBIX CMECEM
KommiekT TepMoMeTpoB

(0 - 100 C; 0 - 360 C)

3.2.

KoMmIuiext
XUMUYECKUX
[PEaKTUBOB

CocTaB KOMILJIEKTa!
Ha6op "Kucnotsr"
(a3oTHas1, cepHas,
coJisiHasi, opToochopHas)
HaGop "I'mapokcuanr"”
(rumpoxcup Oapusi,
TUAPOKCU KU,
THIPOKCH KaJTbITHS,
TUAPOKCHU HATPHSI)
Ha6op "Oxcumbl
MeTaIIOB" (ATFOMUHUS
OKCHJ, Oapus OKCHUJ,
prenesa (111) okeun,
KaJTbIUS OKCH/I, MAaTHHS
oxcua, meau (1) oxcun,

[IMHKA OKCH]T)

1 .

1 mr.




Ha6op "ll{enounbie u
[11€JI0YHO3EMENIbHBIC
MeTasutbl" (JTUTHH,
HATPUH, KaTbIUN)

Ha6op "MeTtamibr"

(U TFOMHHUH, KeTIe30,
MarHuii, Me/ib, HUHK,
0JIOBO)

Ha6op "ll{enounbie u
[11€JI0YHO3EMENIbHBIC
MeTasutbl" (JIUTHH,
HATPUH, KaTbIUH)

Ha6op "OrueonacHbie
BemectBa" (cepa, pochop
(KpacHBIi1), OKCH]T
thoctopa (V)

Ha6op ""amorens" (o,
OpoMm)

Ha6op "I"amorenumpr"
(a;moMuHUS XJIOpUJ,
AMMOHHSI XJIOpH, Oapust
xstopu, xenesa (11)
XJIOPU/I, KaIusi HOAU],
KaJIHsT XJIOPU, KaTbIIUs
XJIOPU, JIUTUS XJIOPUTI,
Maraus xaopui, meau (1)
XJIOpU, HATPHs OPOMHU I,
HaTpus GTopu, HaTPUS
XJIOPUJ, IIMHKA XJIOPHUT)
Ha6op "Cynbdartsl,
CyIb(QUIbL, CyTbPUTHI"
(amoMuHUusA cyabdar,
AMMOHMUS Cylb(arT,
prenesa (1) cynbdun,
pkenesa (1) cynsdar, 7-mu
BOJHBIN, Kayud cyabQar,
KoOanbTa (1) cynsdar,
Maraus cynbdar, meau
(1)) cynbdat 6e3BOAHBIH,
menu (1) cynedar 5-tu
BOJIHBIN, HATPUSA CYIb(U,
HaTpus Cyab(UT, HATPUS
cyibdar, HaTpHs
rUApOCyNb(at, HUKes
cyibdar

Hab6op "Kapbonatsr"




(aMmMOHHMS KapOOHaT,
Kaus kapoonar, meau (11)
KapOOHAT OCHOBHOM,
HATpUs KapOOHAT, HATPHUS
rUIpOKapOOHAT)

Habop "®ocdartsl.
CrikaThr" (Kaaus
MOHOTHIpoOopTOdoCchart,
HATpUs CUJIMKAT 9-TH
BOJIHBII, HATPUSA
optodocdar
TpEeX3aMELIEHHbIN, HATPUs
muruapodocdar)

HaGop "AueraTsl.
Ponanunel. CoequHeHus
bkerne3a" (Kajus alerar,
kaus heppo (11)
reKcaluaHuI, Kaus
dbeppo (1) rekcarmonu,
KaJTusl POJAAHU]I, HATPUS
AIeTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranma" (Kaaus
NepMaHraHaT, Maprania
(IV) oxcua, mapranma (I1)
cynbdart, Mapraniia
XJIOPH]T)

Ha6op "Coenunenus
xpoma" (aMMOHHS
TUXpoMar, Kajaus
MTUXpomar, Kajaus XpoMar,
xpoma (1) xmopun 6-ti
BOTHBII )

Ha6op "Hurpatsr"
(amFOMUHUS HUTPAT,
AMMOHHMSI HUTPAT, KaJTus
HUTpPAT, Kbl HUTPAT,
mvenu (1) auTpat, HaTpus
HUTpAT, cepedpa HUTPAT)
Ha6op "UnaukaTopsr”
(JTakMOU I, METUIIOBBII
OpaHKEBbIN,
beHondranenH)

HaGop
"Kucnopoacoaepxarniue
OpraHn4eckue Beniecrna’




(a1leToH, MIULIEPHH,
ITUATUIIOBBIN 3QHp, CIUPT
H-OyTHIJIOBBIHA, CIUPT
M30aMUJIOBBIH, CIIUPT
M300yTHIIOBBIN, CIUPT
PTHUIIOBBIA, (DEHOI,
(dbopmaiuH,
ATUIICHIJIUKOJIb,
YKCYCHO-3THJIOBBIHN 2up)
Ha6op "Yrinesogoposr”
(O6eH3uH, TekcaH, HEPTh,
TOJIYOJI, IUKJIOT€CKaH)
Ha6op "Kucnotsl
opranuueckue” (Kuciaora
AMUHOYKCYCHasl, KUCIIOTa
OCH30MHAas, KUCIIOTa
MacJIsiHast, KUCIIOTa
MypaBbHUHAsS, KHCIIOTA
OJIEMHOBAsI, KUCIIOTa
MATBMUTHHOBAS, KUCIIOTA
CTeapuHOBAs, KUCIOTA
YKCYCHasl, KUCIIOTa
[aBesIeBast)

HaGop "YrineBoasl.
AMUHBI" (AaHWJIWH, aHUJIMH
CEPHOKUCIIBI,
J1-r1rok03a, MEeTUIIAMUH
CUAPOXJIOPH, Caxapo3a)

3.3.

KoMIuiext
KOJUIEKIIUH U3
9115 (9 ;)

HazHnaueHue:
TEMOHCTPAIIIOHHOE,
B YIIAaKOBKH: KOpOOKa,
OITMCAaHME: HATMYIHE
CocTaB KOMILJICKTA:
Komnexmus "Bonokna"
Konnexmnus "KaMeHHbIH
YTOJIb ¥ TIPOJTYKTHI €T0
nepepaboTku"
Komrexus "MeTtanisl 1
CIIaBbI"

Komneknusa "Munepaisl u
ropHble moposl" (49
BI/IOB)

Kommexmust
"MuHepanbHble
yr1oOpenus"

Komneknus "Hedts u

1 .

1 mr.




[TPOJTYKTHI €€
nepepaboTku"

Kommexus
"[Imactmaccher"”
Komaexuus "Tomuso"
Komnexkuus "UyryH u
cTann"

Komnekuus "Kayuyx"
Kommexuus "lkana
TBEpAOCTH"

HaGopsb! mist
MOJICJIUPOBAHUS CTPOCHHUS
OpraHUYECKUX BEIIECTB
(yueHuueckue) He MeHee 4
IIIT.

OU3NKA

CocTaB KOMIUICKTA:
[IltaTus
IIEMOHCTPALIMOHHBIN:
HasHauenwue: npoBeieHne
TEMOHCTPALIMOHHBIX
OIIBLITOB, OCHOBAHHE,
CTEP>KEHb, JIAIIKH, KOJIbLIA,
My(QTBI: HATUYHE

CTOJIMK ITOXBEMHBII:

Tun cronuka:
yueOHbI/1abopaToOpHBbIi,
0TI0pa, CTePIKEHb
BHHTOBOI, BUHT
[PETYJIMPOBOYHBIN:
HaTu4ue,

(byHKIUS TOIBEMA U
OITYCKaHHUS CTOJIMKA:
HaJTMIne

ICTOYHUK TTOCTOSIHHOTO U
MepEMEHHOTO
HATIPSDKEHUS
Hasznaduenwne: 11 MTUTaHAS
pEryIupyeMbIM
MepeMEHHBIM 1
[MOCTOSIHHBIM TOKOM
PIEKTPUUIECKUX CXEM,
yacrora, I'm: 50,
moTpeOsieMast MOIITHOCTb,
BA: 10

MaHOMETp KUIKOCTHON

1 .




TEMOHCTPALIMOHHBIN:
Haznauenue: mis
M3MEPEHUS JABJICHUS 10
300 MM BOASIHOTO CTOJI0a
BBIIIE 1 HIKE
aTMoc(hepHOro aBiIcHMS,
crekssiHHas U-oOpa3Has
TpyOKa Ha IMOACTaBKe:
HaIn4ue

KameproH Ha
[P€30HAHCHOM SIIIUKE:
Haznauenue: mis
TEMOHCTPALIMHU 3BYKOBBIX
KoJIeOaHMI U BOJIH,

1Ba KAMEPTOHA Ha
[PE3OHUPYIOMINX SMIUKAX:
HaJIn4ue,

[PE3UHOBBIN MOJIOTOYEK:
HaIn4ue

Hacoc BakyyMHBIH €
SJIEKTPOIPUBOJIOM:
Ha3nauenue: coznanue
pa3psKEHUs UIu
M30BITOYHOTO JABJICHUS B
BaMKHYTHIX 00beMax,
OTIBITHI: KUTICHHUE
PKUJIKOCTH TIPH
MOHUKEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
MaBJIeHUE U Jp.

Tapenka BakyymHasi:
Haznauenmue:
ITEMOHCTpALIMS ONBITOB B
BaMKHYTOM O00BbEMeE ¢
[pa3peKEHHBIM BO3IyXOM,
OCHOBAHHE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, Pe3UHOBAs
[pOKIIa/IKa,
PIEKTPUYECKHUIT 3BOHOK:
HaTn4Ke

Benepko Apxumena:
Haznauenue:
ITEMOHCTpALUS JEHCTBUS
PKUJIKOCTH Ha
MOTPYKEHHOE B HEE TEJIO




1 U3MEPECHUE BEJINYHHBI
BEITAIKUBAIOIIECH CHIIBI,
BEJICPKO, TEIIO
[ITMHAPUIECKON (HOPMBI,
[IPYKUHHBIN JUHAMOMETD:
HaJIu4Ke

OrHMBO BO3IYIIHOE:
Hasnauenue:
NIEMOHCTPALIHS
BOCILJIAMEHEHUS TOpIOYeH
CMecHU IIpu ee OBICTPOM
CXKaTHH,

TOJICTOCTEHHBIN LIUIUHID,
[IOPILICHb HA
METAJITIMYECKOM ILTOKE C
PYKOSITKOM, IIOJICTaBKa
JUIsl LAJTMHAPA: HAIMIKE

4.1.

O0opynoBaHue aJis
NEMOHCTPAIIMOHHBIX
OIIBITOB

[Ipubop mis
ITEMOHCTpAINH TaBJICHHS
B sxuakocTy: HasHaueHnue:
ITEMOHCTpAIIHS U3MEHEHHS
TaBJIEHUS C TITyOUHOM
[OTPYKECHHUSI,

TaTYMK JTaBJICHMS,
KPOHILTEWH 1JIst
KpEIUICHNS Ha CTEHKE
COCyZa: HaJM4ne
[TpuGop s
IEMOHCTpALMH
ATMOC(EPHOTO JTaBJICHUS
(Marnedyprekue
MOJTYIIIApUS):
Hasnauenue:
ITEMOHCTpALIMSI CUJIBI
ATMOC(EpPHOTO AaBICHMUS,
TBa pa3bEMHBIX
METAIITMYECKUX
MOJTyIIapHsl ¢ TPOYHBIMU
PyYKaMU U XOPOLIO
pUILTH(POBAHHBIMU
KpasiMu, HUTITETh C
KpaHOM: HaJM4ue,
CO37aBacMO€ BHYTpHU
[1apoB
BaKyyMMETPUUECKOE

masnenne: He meuee 0,05




MIIa,

MaKCHMaTbHOE
pa3pbIBalollee YCUIIHE: HE
Menee 90 H

HaGop Ten paBHOTO
o0bema: Haznauenue: st
onpezeneHus u
CpPaBHEHHSI TEIIIOEMKOCTH
1 TUIOTHOCTH Pa3InYHbBIX
TBEP/BIX MaTEPHUAJIOB,
[MTHH]IPBI U3 PA3IAYHBIX
MaTepuaioB: HE MeHee 3
[IT.,

KPIOYKH JJIsT
[O/IBEIINBAHUS
[[VJTHH]IPOB: HAJIHYNE
HaGop Ten paBHOIT Macchl:
Hazunauenue: mis
orpeeneHus u
CPABHCHHIO TUIOTHOCTH
Pa3IMYHBIX MaTepUaJIOB,
[IVJTHH]IPBI U3 PA3TAIHBIX
MaTepuaioB: He MeHee 3
[IT.,

KPIOYKHU JJIs1

10 IBCIITUBAHUS
[[MJTMHIPOB: HATTHMYNE
Cocyapl COOOMIAONINECS :
Hasnauenue:
ITEMOHCTPAIIHS
0JINHAKOBOTO YPOBHS
OJHOPOTHOM KUJKOCTH B
COOOIIAIOIIUXCSI MEKIY
co00i cocynax pa3HoOM
bopmsl,

CcOOOIarouecs
CTCKJISTHHBIE TPYOKH
pazHoi (hopMBI: HE MEHEE
3 mrT.,

[10JICTABKA: HAJTMYHC
TpyOka HeroToHa:
Hasnauenue:
TEMOHCTpPAIIHS
0JTHOBPEMEHHOCTH
MaJeHUs Pa3INYHbIX TEll B
[pa3pe’KeHHOM BO3JIyXe,




(byHKIUS TOIKITIOYSHHS K
BaKyyMHOMY HacoCy:
HaJIU4ue,

uIMHA TPYOKH: HE MEHEe
80 cM.,

[PE3NHOBBIE TPOOKH,
HUIIIIENb: HATU4ue,
KOJIMYECTBO TEJ B TPYOKeE:
He MeHee 3 IIT.

[[Tap ITackas:
Hasnauenue:
ITEMOHCTpAIHs IepeIadn
MPOU3BOIUMOTO Ha
PKUJIKOCTD JTABJICHUS B
3aMKHYTOM COCY/IE,
TEeMOHCTpAIHsI TOAbeMa
PKUAKOCTHU TIOJT ACHCTBHEM
aTMoc(epHOTro TaBJICHMS,
METATMYECKUIM LIUTUHAD
C oIllpaBamH, IMOPIIEHb CO
[ITOKOM, ITOJIBIM
METAJIMYECKUI ap ¢
OTBEPCTUSIMU: HAJIUYHE,
IUTHHA [TWIAH]PA: HEe
MeHee 22 cM,

TIaMeTp Irapa: He MeHee
8 cM

[[Tap ¢ KonbIIOM:
Hasnauenue:
ITEMOHCTPAIIHS
pacuIMpeHus TBEpAOTro
Tea MPY HarpeBaHUH,
[ITaTUB, METAIITNYECKOE
KOJIBIIO C My(TOH, T1ap ¢
[IEMIOYKOM: HATN4He,
TUTHMHA [IETTOYKH: HE MEHEe
80 MM,

TIaMeTp Irapa: He MeHee
25 MM

[ [MTHHIPBI CBUHIIOBBIE CO
cTpyrom: Haznauenue:
ITEMOHCTpAIIHS B3aHMHOTO
[IPUTSDKEHUS MEXTY
ATOMAaMH TBEPJbIX TE,
KOJTMYECTBO OJMHAKOBBIX
[IWJIMHAPOB: HE MEHEE 2




IIT.,
MaTepual HUJIUHIPOB:
CTaJb M CBUHEII,

KPIOUKH IS
[MOIBEIIMBAaHHU . HATHYHE,
CTPYT, HAIPaBJIAIOIIAs
TpyOKa: HAJIM4IKE
[TpuGop Jlenua:
Hasnauenue: mia
ICCIICAOBAHUS
3aBUCHUMOCTH
HaIpaBJICHUS
MHIYKIMOHHOTO TOKa OT
XapakTepa U3MEHEHHS
MarHHUTHOTO IOTOKA,
CTOMKa C KOPOMBICIIOM:
HaIA4ue,

KOJIMYSCTBO
AJIIOMUHUEBBIX KOJIEI]: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJICI[: HaJIu4due

Maruut gyroo6pasHblit
ITEMOHCTPALIMOHHBII:
HazHnaueHue:
ITEMOHCTpAIUS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUIT MarHuTa:
HaMarHUYEHHBIA OPYCOK,
KOJIMYSCTBO I[BETOB
MarHuTa: He MeHee 2,
0003HAYEHME TTOJIOCOB
MarHuTa: HaJInaue
MarauT Hoja0CcoBO
NIEMOHCTPALIMOHHBIN
(mapa): Ha3nauenue:
ITEMOHCTPALIMS CBOMCTB
MOCTOSHHBIX MardUTOB,
THUII MAarHUTA;
HaMarHUYeHHBIN OPYyCOK
PSAMOJIMHEHHOM (popMBI,
KOJIMYECTBO I[BETOB
MarHuTa: He MeHee 2,
0003HaYEHME TTOJIOCOB
MarHuTa: HaJInaue
CTpenku MarHUTHBIE Ha




mratuBax: Haznauenue:
ITEMOHCTpPAIIHS
B3aMMOJICHCTBUS TOJTIOCOB
MarHUTOB, OPUCHTAIIUN
MarHuTa B MarHUTHOM
roJe,

HaMarHUYeHHas CTpeJIKa:
HATHYUE,

KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
[0/ICTaBKA: HaJIN4Ke
Habop
TEMOHCTPAIIOHHBIH
"DnekTpocTaTuka"
(371eKTpOCKOMBI (2 1IT.),
cyaTaH (2 1T.), Hajoyka
CTCKJISTHHAS, MTaJI0YKa
POOHUTOBAS, IITATHBEI
M30HMpyromue (2 1irt.)
Marmmaa eKTpodopHast
VJTH BBICOKOBOJIBTHBIN
ncTouHuK: HazHaueHue:
TSI TOJTY4EHUS
DIIEKTPUICCKOTO 3apsijia
BBLICOKOT'O MTOTEHIIMATA U
MOJTy9EHHUST UCKPOBOTO
pasp:na,

ITUCKY Ha CTOMKaXx:
HAIUYUE,

KOJIMYECTBO JIEUIEHCKHUX
0aHOK: HE MeHee 2,
[0JICTABKA: HAJTMYHE
KOoMIUIeKT mpoBOJIOB:
J[muHa: He menee 500 mm
- 4 mrT., 250 MM - 4 T.,
100 MM - 8 .,
Ha3HA4YCHHE: [

10 IKJTFOUCHUS
TEMOHCTPAIIMOHHBIX
prOOpoB 1
000pyIOBaHUs K
MCTOYHUKY TOKA, JIJIs
COOpPKH IJEKTPHUUECKUX
[IeTIeii, BKITIoJast
DIIEMEHTHI U3 PAOOTHI
"IlocTostHHBIN




PIEKTPUYECKHI TOK"

4.2.

O0opynoBaHue aJis
TabopaTOPHBIX
pabot u
YICHHYECKUX
OmBITOB (Ha Oa3e
KOMILJICKTOB JJIsI
OI'D)

[[ITaTHB J1a00paTOPHBIIA C
epKaTeN MU

BECHI JJIEKTPOHHBIE
MEH3ypKa, Ipeaes
n3Mepenus 250 M
muaamometp 1 H
nuHamometp S H
WJIMHAP CTAJIBHOM, 25
cMm3

[IMJTMH]IP aTIOMUHUEBBIN
25 cM3

[IMTUH]P aTIOMUHUEBBIN
34 cm3

[IUJIMHP TJIACTUKOBBIN 56
cM3 (AJ11 U3MEPEHUS CUJIBI
Apxumea)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3bl 1o 100 1 (6 wT.)
rpy3 HAaOOPHBII
yCTaHABJIMBAET MacCy C
marom 10 T

MEpHasl JICHTa, JINHENKa,
TPAHCTIOPTUP

OPYCOK C KPIOUKOM H
HUTBIO

HAMpaBJISIONIAS JJIIMHON
He MeHee 500 mm.
J{oKHBI OBITH
0OecreyeHbl pa3Hble
KOA((PULIUEHTHI TPEHUS
Opycka 1o
HAaIMpaBJISIONIECH
CEKYHJIOMED
PIEKTPOHHBIN C JATYUKOM
HATPABIISAIONIAS CO
[IKAJION

OpYCOK JI€pEBSIHHBIH ¢
TyCKOBBIM MarHUTOM
HUTSHOU MasiTHUK C
TPY30M C ITYCKOBBIM
MarHUTOM U C
BO3MOKHOCTBIO
M3MEHEHUS JUIMHBI HUTH
pIyar

8 IIT.




0JIOK ITOIBUKHBIA

0JIOK HETOJIBUXKHBIN
KaJIOpUMETP

TePMOMETP

MCTOYHUK MTUTAHUS
[MOCTOSTHHOTO TOKa
(BBIPSIMHUTEITD C
BBIXO/IHBIM HAMPSHKEHHIEM
36 - 42 B unu
OatapeitHbIi OJIOK C
BO3MOXKHOCTBIO
[PETYJIMPOBKHU BBIXOIHOTO
HATIPSDKEHUS

BOJIETMET]
mByxMpenenbHbii (3 B, 6
B)

aMIIepMeTp
nByxmpeneiabHbii (0,6 A,
3A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mammouka (4,8 B, 0,5 A)
MEePEMEHHBII pe3UCTop
(peoctat) 1o 10 Om
COCTMHUTENbHBIE
nposoaa, 20 mir.

KITIOY

Ha0Op MTPOBOJIOYHBIX
pesucTopoB plS
coOuparoias JIuH3a,
(hoKyCHOE pacCTOsIHHE
100 Mm

coOuparoIas J1uH3a,
(doxycHoe paccTosgHue 50
MM

[paccerBaroIIas JIMH3A,
(boKyCcHOE pacCTOsIHUE -
75 MM

DKpaH

ONTHYECKAsT CKAMBbSI
ciaig "Mogenn
npeamera”

OCBETHUTEIh
MOJTYIIHITUHAP C
[TAHIIETOM C KPYTOBBIM
TPAHCIIOPTHPOM




[Tpubop ig n3ydeHus
ra30BbIX 3aKOHOB
Kanumispsl
JlndpakuuonHas pemeTrka
600 mTpuxoB/MM
JlndpakmonHas pemeTrka
300 mTpuxoB/MM

3epkano

UlazepHas ykaska
[lossiponn B pamke

[lleau FOura

Karymnika MOTOK

biok nnonoB

bJI0K KOHJIEHCAaTOpOB
Kommac

Marsut

(DJIEKTPOMAarHuT

OINUITIKK JKETIE3HbIC B
OaHke

TexHomornaeckas HaIpaBJICHHOCTb

1.

OO6pa3zoBaTeIbHBII
KOHCTPYKTOP JJIst
[IPAKTUKU OJIOUYHOTO
[IpOrpaMMUPOBAHUS
C KOMIUIEKTOM
TAaTYNKOB

PoGoToTexHUYECKUI
HaOOp MpeAHa3HaueH AJIs
M3YYCHUS OCHOB
[POOOTOTEXHUKH, JETaleH,
Y3JI0B 1 MEXaHHU3MOB,
HEOOXOIUMBIX ISt
CO3MaHUA
POOOTOTEXHUUECKUX
YCTPOMCTB.

Habop npencrasmisier
CO00M KOMITJIEKT
CTPYKTYPHBIX JJIEMEHTOB,
COETMHUTENBHBIX
DIIEMEHTOB H
PIIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

Ha6op mo3BomsieT
coOupars (1
MPOrpaMMHUPOBATH
coOupaemble MOJIENN), U3
DIIEMEHTOB, BXO/SIIUX B
€ro coCTaB, MOJICITH
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB ¢

ABTOMATH3WUPOBAHHBIM




YIIPABJICHUEM, B TOM
YICJIC Ha KOJIECHOM XOJIY,
A TAaK)Ke KOHCTPYKITUH,
OCHOBAaHHBIX Ha
MCITOJIb30BAaHUH TTepeaay
(B TOM 4YHCIIC YEPBIIHBIX
1 3yO4aThIX), a TAKIKE
PBIYAroB.
CBETOINOTHBIN
MaTPUYHBINA JUCILIEH C
OeJI0l ITOICBETKO Ha
KOHTPOJIIIEPE
KonnyecTBO mopToB
BBO/Ia/BBIBO/IA HA
KOHTPOJIJIEPE HE MEHee 6
KonndecTBO KHOMIOK HE
MeHee 4

O0111ee KOJIMYECTBO
hJIEMEHTOB: HE MeHee 520
[T, B TOM YHCJIE:

1) mporpaMMupyembilii
0JIOK yrpaBJICHUS,
KOTOPBI MOKET paboTaTh
ABTOHOMHO U B
MMOTOKOBOM PEXHME;

2) cepBOMOTOPHI

3) JaTYMK CUITBI

4) MaTYuK pacCTOSTHUS

5) TaTYMK 1BETA

6) aKKyMyJIsiTOpHast
Oatapest

7) [InacTukoBbie
CTPYKTYpPHBIE SJIEMEHTHI,
BKJIIOYAst
nephopupoBaHHbIE
DJIEMEHTEIL: OaIKH,
KyOUKH, OCH 1 Ballbl,
COCTMHUTENBHBIE
PIIEMEHTBI K OCSIM,
[IICCTCPHH,
MpeIHa3HAYCHHBIS s
CO3IaHHSI YSPBSIIHBIX U
3yO4YaThIX Tiepeaay,
COCUHUTENBHBIE U
KpETNEe)KHBIE TIEMEHTHI;
7) IlporpammHoe




oOecreyeHue,
MCII0JIb3YEMOE IS
[IpOrpaMMUPOBAHUS
coOMpaeMbIxX
POOOTOTEXHUYECKUX
MOJICJIEH U YCTPOMCTB,
ITOCTYITHO JJ1s1 CKauHBaHUS|
u3 cetu MHTEpHET

O0pa3oBaTeIbHBIN
Ha0Op M0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIUIeKT 7151 U3y4eHust
OCHOB 3JICKTPOHUKH U
POOOTOTEXHUKHU

HaGop momkeH ObITh
MpeIHa3HayYeH IS
[IPOBECHUS YUEOHBIX
BAHATUI MO PICKTPOHUKE
1 CXEMOTEXHUKE C IEIBI0
M3ydeHus Haubomee
[pacrpoCTPaHEHHOMN
hIIeMEeHTHOI 0a3bl,
[IPUMEHSAEMOH IS
MHKEHEPHO-TEXHUUECKOTO
TBOPYECTBA YUALTUXCS U
pa3paboTKu y4eOHbIX
Mojtesieit pobotoB. Habop
ITOJKEH TO3BOJIATh
YJaIIUMCS Ha TIPAKTUKE
OCBOUTH OCHOBHbBIE
TEXHOJIOTUHI
MPOEKTUPOBAHUS
POOOTOTEXHUUECKUX
KOMIUIEKCOB Ha IpUMepe
yaeOHBIX MOJIesei
[POOOTOB, a TAKXKE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
pelieHus B o0jacTu
KHOEPHETUYECKUX U
BCTPAMBAEMBIX CHCTEM.

B cocTaB koMIieKkTa
ITOJI’KEH BXOAUTH HAbOP
KOHCTPYKTHUBHBIX
DIIEMEHTOB 17151 COOPKHU
MaKeTa
MaHUTTYISITUOHHOTO
po0OoTa, KOMITJIEKT
METAJINYECKUX

KOHCTPYKTHBHBIX

1 mr.




PIIEMEHTOB JIJIsI COOPKH
MaKkeTa MOOHIIBHOI'O
poboTa u T.II.

B cocTaB KOMIIJIEKTa
BXOJHUT HAOOD
DIIEKTPOHHBIX
KOMIIOHEHTOB JIJIsI
M3YYCHUS OCHOB
PICKTPOHUKHU U
CXEMOTEXHHUKH, a TAKKE
KOMILJICKT IIPUBOJIOB U
MTaTYUKOB Pa3TUIHOTO
TUTIA JIS pa3paboTKu
POOOTOTEXHUUECKUX
KOMILIICKCOB.

B cocTaB KOMIIJIEKTa
ITOJDKHO BXOJIUTh: MOTOPBI
C PHKOJIEPOM - HE MeHee 2
11T, CEPBOIIPUBO]I
0OIBIIION - HE MEHee 4 1T,
CEPBOTIPHUBO]T MAJIBIN - HE
MeHee 2 IIT,
MH(ppaKpacHBIN JaTYHK -
HE MEHee 3 1T,
YIBTPa3BYKOBOM JaTUHK -
He MeHee 3 IIT, JaTYUK
TEMIIEPATyphI - HE MEHEe
1 T, JaTuYnK
OCBEILICHHOCTH - HC MEHEe
1 mT, Habop PIEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucropsl,
KOHICHCATOPBI,
CBETOJINOJIBI PA3ITUIHOTO
HOMUHAaJa), KOMIUICKT
MPOBOJIOB IS
0ecITaeaHoro
[POTOTHITHPOBAHHSI,
[1aTa 0eCIacuHoro
MPOTOTHITHPOBAHHSI,
AKKYMYJIATOP U 3apsAHOE
YCTPOICTBO.

B cocTaB KOMILIEKTa
ITOKEH BXOIUTH
MPOrPaMMHUPYEMBIii
KOHTPOJLIED,




[POrpaMMHUPYEMBIii B
cpeae Arduino IDE wnu
AHAJIOTMYHBIX CBOOOIHO
pacIpoCTpaHsIeMbIX
cpenax pazpaboTKu.

[ I[porpamMmmupyemslii
KOHTPOJLIEP JOJIKEH
00Ja1aTh NOpTaMu JIs
MOIKJIFOUEHUS [IUPPOBBIX
11 aHAJIOTOBBIX YCTPOMCTB,
uHTepdericamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth wu
WiFi.

B coctaB KOMITJIEKTa
ITOJKEH BXOAUTH MOAYIIb
TEXHUYECKOTO 3PCHHUSI,
[IpeICTaBISIFOIIMNM cO00M
BBIUMCIUTEIHEHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOIIPOIIECCOPOM
(xomn-Bo sAnep - He MeHee 4
[IT, 9aCTOTA Aapa He
Menee 1.2 I'T1, o0beM
O3V - "He menee 512 MO,
00BEM BCTPOECHHOM
namsaTu - He MeHee 8 [0),
MHTETPUPOBAHHOM
KaMmepoi (MakcuMalnbHOE
pasperieHue
BUICOTIOTOKA,
repeaaBaeMoro Mo
untepdeiicy USB - ne
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Motynib TEXHUYECKOTO
BpeHUs TOJDKEH 00J1a1aTh
COBMECTHMOCTBIO C

Pa3 TMYIHBIMH
MPOrPaMMHUPYEMBIMH
KOHTPOJUIEPAMH C
MOMOIIbI0 UHTEP(HENCoB -
TTL, UART, I2C, SPI,
Ethernet. Moaysnb
TEXHUYECKOTO 3PEHUS




ITOJI’KEH UMETh
BCTPOSHHOE MTPOTrPAMMHOE
oOecrieueHrne Ha OCHOBE
OIEPAllMOHHOW CHCTEMBI
Linux, mo3Bousroiee
OCYIIECTBIISATh HACTPOUKY
CUCTEMbI MAIlIMHHOTO
00y4eHHUsl TapaMeTpOB
HEUPOHHBIX CETEH ISl
0OHapyX)eHHsSI 00BEKTOB,
OTpeieNIeHUs uX
MapaMeTpoB U
manpHeHIen
MICHTU(UKAITIH.
KOMIUIEKT 10JKeH
oOecreunBaTh
BO3MOXKHOCTH U3y4YCHUS
OCHOB Pa3pabOTKu
[POrPaMMHBIX U
ATnapaTHBIX KOMIUICKCOB
MHKCHEPHBIX CHCTEM,
peenuii B cepe
"UnaTepHer Bemeit", a
TaK)Ke pelICHUH B
001acTi pOOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJJIEKTA U MAIIMHHOTO
00yJeHUsI.

KomnerioTepHoe 00opyioBaHUE

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIFoYaeMast
KJIaBHATypa: HAJTHYNE,
Pycckas packnaaka
KJIAaBUATYPBI: HAJTHYNE;
JlnaroHanp SKpaHa: He
Menee 15,6 q10HMOB;
Pazpemienue skpana: He
Menee 1920 x 1080
[MUKCEIICH;

KosnuecTBo siaep
Mpoiieccopa: He MeHee 4;
KoandecTBO IMMOTOKOB: HE
MeHee 8;

bas3oBas TakTOBas 4acToTa
poiieccopa: He MeHee |

[T,




MaxkcuManbHasi TAKTOBast
qacToTa Ipoleccopa: He
Mmenee 2,5 I'T;
Ksm-namsate npoueccopa:
He MeHee 6 MOaliT;
O0BEM yCTaHOBIIEHHOM
OTIepaTUBHOM MMaMATU: HE
Menee 8 ['0aiiT;

O0BeM noIIep)KUBAEMOM
OTICpATUBHOM MaMsATH (1151
BO3MOXKHOCTH
pacliupeHysi): He MEHee
24 I"0aliT;

O0bem HakonuTenss SSD:
He meHee 240 ["0aiiT;
Bpemst aBTOHOMHOMU
paboTHI OT OaTapeu: He
MeHee 6 4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJIATOpOM: He Ooiee
1,8 K}

BremHuii nHTepdeiic
USB crannapra He HUXKe
3.0: HE MeHee Tpex
CBOOOTHBIX;

BHrewmnuit nutepdeiic
LAN (ucnonb3oBaHue
MEePEeX0IHUKOB HE
[PETYCMOTPEHO):
HAIUYUE;

Hanuuue monyiei u
uHTEpdeiicoB
(ucronb3oBaHME
MEePEeX0IHUKOB HE
npemxycMoTpeno): VGA,
HDMI,

becnipoBogHas CBA3b
\Wi-Fi: nanmuume c
MOJJAEPKKOW CTaHaapTa
IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hanuume,
MaHumynsTop "MbIp":
HATUYUE;

[ IpenycraHoBIEHHAs




OTIepalMOHHAs CHCTEMA C
rpadu4ecKumM
M0JIb30BATEIIHCKIM
uHTEpdeiicom,
obOecrieunBaromias padboTy
pacrpoCTpaHeHHbIX
00pa30BaTeIbHBIX U
0OLIECCTEMHBIX
PUIIOKCHUH: HAJTHYHE.

MOV (mpunrep,
CKaHep, KOIHUpP)

Tun ycrpoiictea: MOY
(byHKIIMM TIeUaTH,
KOIMUPOBAHUS,
CKaHUPOBAHUSA);

Dopmar Oymaru: He
MeHee A4

[[BeTHOCTD: yepHO-0eblii;
TexHonorus neyaTu:
azepHast

MakcumabHOE
pa3pelleHue neyaTu: He
Menee 1200 X 1200 Touek;
urepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

1 mrr.

Tabnuya N 2

MPO®WUIbHBIN KOMILJIEKT OBOPYJOBAHUS

Hanmenosanue
000pyI0BaHUS

Kpartkue npumepHsie

TCXHUYCCKUEC XapaAKTCPUCTUKHU

KonnuectBo enqunuig
JUISL PO HUIILHOTO
KOMILJIEKTa
(oGmreoOpa3oBaTeIbHBIE]
OpraHu3alum, He
ABJIAIOIINECS
MaJIOKOMILIEKTHBIM),
€/1. U3M.

KonuuectBo enuum
JUISl PO HIILHOTO
KOMILIEKTa
(MaJIOKOMILJIEKTHBIE
00111600pa30BaTEIbHbBIC
OpTraHU3aINM), €]l. U3M.

HbA30BA (OBA3ATEJI

BLHAS UACTD)

EcTecTBEeHHO-Hay4Hasl HAPABJICHHOCTh

1. [[ludposas
maboparopust 1o
Ouroorun

(yueHuueckas)

O0ecrieunBaeT BHIOJHEHUE
TabopaTOPHBIX pabOT HA
YpOKax 1mo OMOJIOTHH B
OCHOBHOM IIKOJIE 1

HpOCKTHO-HCCHCHOB&TCHBCKOI‘;I

3 mmIT.

2 11T.




e TeTLHOCTH yJaIIuXcsl.
KoMmIaeKTaims:
becnipoBOAHON MYyJIBbTUAATYMK
110 OMOJIOrUH ¢ 6-10
BCTPOCHHBIMH JIATYMKAMH:
/TaTynK BIAXHOCTH C
TMara3oHoOM U3MEPECHHUSI
0...100%

JaTYnK OCBEIIEHHOCTH C
TMara3oHOM U3MEPEHHUS HE
yxe yem ot 0 1o 180000 nk
JlaTunk pH ¢ nuamazonom
M3MepeHus He yxxe 4yem oT 0
mo 14 pH

JlaTunk TeMIeparypsl C
TMara3oHOM U3MEPEHHUS HE
yxe gem oT -20 10 +140 C
JTaTunk
PIICKTPOIIPOBOIUMOCTH C
muana3oHaMu U3MEPEHUs HEe
yke ueM oT 0 10 200 MxCwm;
ot 0 10 2000 MxCwm; ot 0 110
20000 MmxCm

/laTunk TemIiepaTypbl
OKPYKaroLlEel Cpesibl ¢
TUara3oHOM U3MEPEHHUS HE
y>ke ueM oT -20 1o +40
IAKcCeccyaphbl:

Kabens USB
COCTUHUTEILHLIN

3apsIHOE YCTPOMCTBO C
kabemem MiniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKOBOICTBO IO
PKCIUTYyaTaIuu 1UGPOBOIA
irabopaTtopuun

[{udpoBast Buneokamepa ¢
METaUTHYSCKHUM IITaTHBOM,
paspemienue He menee 0,3
Mmukc

[IporpammHOe obecrieueHne
MeToauueckue
pekoMeH1anuu He MeHee 30
pabot

'YrakoBka




Hanuune pyccKos3pI4HOTO
caiiTa OAJEPKKHU, HAJTUIHE
BUICOPOJIMKOB.

[{udpoBast
lmaGopaTopusi 1Mo

XUMUAN
(yueHuveckas)

OGecnieunBaeT BHIIIOJIHEHHE
ITabopaTOPHBIX paboOT 1Mo
XMMUHU HA YPOKax B OCHOBHOU
[IIKOJIC U
[IPOEKTHO-KUCCIIEIOBATEIHCKOH]
e TeTbHOCTH yJaIuXcsl.
Komnnexranus:
becnipoBOAHON MYyJIbTUAATYMK
10 XUMUU C 4-Ms
BCTPOCHHBIMH JIATYMKAMH:
JlaTtunk pH ¢ nuamazonom
M3MepeHus He yxke 4yem oT 0
mo 14 pH

J[aT4YUK BBEICOKOM
TeMIEepaTypbl (TEpPMOIIAPHBIN)
C AMana30HOM M3MEpPEHUs He
yke gem ot -100 mo +900 C
JlaTunk
PIIEKTPOIPOBOJAUMOCTH C
rana3oHaMHu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MxkCm

/laTurk TemiepaTypbl
[JIATUHOBBIN C THANa30HOM
n3MepeHus He yxke uyeM oT -30
o +120 C

OTaenbHbIE TaTYUKH:

JaTauK onTHYECKOM
MJIOTHOCTH 525 HM
IAKcCeccyaphbl:

Kabens USB
COCTUHUTEILHLIN

3apsiiHOE YCTPOMCTBO C
Kabemem mMiniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKOBOICTBO 110
PKCTUTyaTaIuu 1udpoBoit
irabopaTtopuun

HaGop nabopaTopHoit
OCHACTKHU

3 mmIT.

[IporpammHoe obecrieueHne




MeToguuecKue
pexomeHianuu He meHee 40
padot

Hanuuune pycckosA3pIMHOTO
caiiTa NOAJIEPKKHU

Hayinurie BUIEOPOJIMKOB.

. [udposas
maboparopust 1o
(bu3uke
(yueHuueckasi)

O0ecrieunBaeT BBINOJIHEHNE
PKCIIEPUMEHTOB 10 TEMaM
Kypca (pU3HKH.
Komnnexranus:
becnipoBOAHON MYyJIbTUAATYMK
1o ¢usuke ¢ 6-10
BCTPOCHHBIMU JAaTYUKAMH:
[{udposoit qaTunk
TEMIIEPATypPhI C TUATTA30HOM
n3MepeHus He yxke uyeM oT -20
mo 120 C

[{udposoit qaTunk
AOCOTIOTHOTO JTABJICHHUS C
TMara3oHOM U3MEPEHHUS HE
yke ueM oT 0 1o 500 klla
J[aTyMK MarHUTHOTO MOJIS C
TUana30HOM U3MEPEHHUs He
y>xe gyem oT -80 1o 80 mTn
JlaTunk HanpsHKEHUS C
muana3oHaMu U3MEPEHUs He
y’ke 4eM oT -2 110 +2 B; ot -5
o +5 B; ot -10 10 +10 B; ot
-15 o +15 B

/laTynK TOKa HE YK€ YEM OT
-1 mo +1 A

/TaTunk akcenepoMerp ¢
[MOKa3aTeJISIMU HE MEHEE YEM:
+/-29;+/-49;+/-8¢
OTaenbHbIE YCTPONCTBA:
USB ocummiorpad He MeHEe
2 xanaina, +/- 100 B
IAKCeccyaphl:

Ka6ens USB
COCTUHUTEILHBLIN

3apsiiHOE YCTPOMCTBO C
Kabemem mMiniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTOp Aust

IMPOBCACHN S OKCIICPUMCEHTOB

3 mT.

2 IIT.




KpaTkoe pyKOBOJICTBO IO
PKCILTyaTalliy HU(PPOBOH
lmaGopaTopun
[IporpammHuoe obecrieueHue
MeToguuyecKue
pexomenaauu (40 paboT)
Hanuuue pycckosi3pIuHOTO
caiTa IOAIECPKKHU

Hanuuue BUaAEOpOIHKOB.

KommsroTepHoe o0opynoBanue

4.

HoyTt0Oyx

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIIOUaeMast
KIIaBUATypa: HATUYWC,
Pycckas packinaaka
KJIABUATYPBI: HAJHYHNEC;
/lnaroHasip S5KpaHa: He MEeHee
15,6 nr0iMMOB;

Paspenienue skpaHa: He
Menee 1920 X 1080 mukcenei;
KonuuecTBo sanep
nporeccopa: He MeHee 4;
KonruecTBO MOTOKOB: HE
MeHee §;

ba3oBas TakToOBas 4acToTa
mporeccopa: He meHee 1 [T,
MaxkcumanbHas TAKTOBAst
qacTOTa Mpolieccopa: He
menee 2,5 I'T';

Ko1i-maMars mporiieccopa: He
MeHee 6 MoOaiiT;

O0beM yCTaHOBJICHHON
ONEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aliT;

O0beM nmoaaepKuBaeMoit
OTIepaTUBHOM MaMATH (1715
BO3MOKHOCTH PACIIUPEHUS):
He MeHee 24 ['0aiiT;

O0bem Hakorutens SSD: He
MeHee 240 I'0aiiT;

Bpems aBTOHOMHOM paboThI
0T Garapeu: He MeHee 6
YaCOB;

Bec HoyTOYyKa €
YCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He 6oiee 1,8

KT,




Bremnunii uatepdeiic USB
cTa”zaapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemmnuii uarepdeiic LAN
(McToNb30BaHKE
MEPEeXOAHUKOB HE
[PEelyCMOTPEHO): HAJINYHE;
Hanuuue monyiei u
nHTEephericoB
(MCTIOTb30BaHUE
MEePEXOIHUKOB HE
npenxycMoTpeno): VGA,
HDMI,

becnipoBoHast cBsizb Wi-Fi:
HAITUYHUE C MOAJICPKKON
cranmapta |IEEE 802.11n nnm
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
MaHumnynsaTop "Mbip":
HAJINYHE;
[IpenycraHoBIeHHAS
OTIepallMOHHAs CHCTEMa C
rpaduIeCKUM
M0JIb30BATEIHCKIM
uHTEepdeiicom,
oOecnieunBaroIiast padboTy
pacrpoCTpaHEHHbIX
00pa3oBaTeNbHBIX U
00I11eCUCTEMHBIX
[TPUIIOKEHUN:

HaJIM4ue.

5. M®VY (npuntep,
CKaHep, KOIup)

Tun ycrpoiictea: MOY
(pyHKIIMM NeyaTH,
KOITMPOBAHUS,
CKaHUPOBAHHUA);

DopmaT Oymaru: He MEHee
A4,

[[BeTHOCTD: YepHO-0Oeblii;
TexHonorus nevaTu:
masepHas

MakcuMaabHOE pa3peleHue
neyatu: He MmeHee 1200 X
1200 Touek;

urepdeiicer: Wi-Fi, Ethernet

(R3-45), USB.

1 mrT.

1 .

JIOTIOJIHUTEJIBHOE OBOPYJIOBAHUE




ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1.

[{udpoBast
lmaGopaTopusi 1Mo

OuoJIOruun
(yueHuveckas)

OGecnieynBaeT BHIIOJIHEHHE
TabopaTOPHBIX pabOT HA
YpOKax 1Mo OMOJIOTHH B
OCHOBHOM IIKOJIE U
[IPOEKTHO-KUCCIIEIOBATEIHCKOH]
MESTEIbHOCTH Y4alUXCs.
Komnnexranus:
becnipoBOAHON MYyJIbTUAATYMK
1Mo OMOJIOTHH C 6-10
BCTPOCHHBIMU JaTYUKAMHU:
/IaTyrK BIAXHOCTH C
TUara30HOM U3MEPEHHS
0...100%

/laTunK OCBEIIEHHOCTH C
MTUara3oHOM U3MEPEHHS HE
yke ueM oT 0 1o 180000 nk
JlaTunk pH ¢ nuamazoHom
M3MepeHus He yxxe 4yeM oT 0
mo 14 pH

JlaTunk TeMIeparypsl C
TMara3oHOM U3MEPEHHUS HE
yxe gem oT -20 10 +140 C
JTaTunk
PIIEKTPOIPOBOJAUMOCTH C
muana3oHaMu U3MEPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MkCm

/laTunk TemIiepaTypbl
OKPYKaroLlEel Cpeibl ¢
TUara3oHOM U3MEPEHHUS HE
y>ke ueM oT -20 1o +40
IAKcCeccyaphbl:

Kabens USB
COCTUHUTEILHLIN

3apsiiHOE YCTPOMCTBO C
Kabemem mMiniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKOBOICTBO IO
PKCIUTYaTanuu nudpoBoit
irabopaTtopuun

[{ndpoBas Bumeokamepa ¢
METaUIMUECKUM IITATUBOM,

azpemieHue He menee 0,3

1 mrT.

1 mrr.




Miukc

[IporpammHoe obecrieueHue
MeToguuecKue
pexomeHianuu He meHee 30
padot

'YIiakoBka

Hanuuue pycckosi3pIuHOTO
caiiTa OAJIEPKKHU, HAJTUIHE
BUJICOPOJIUKOB.

[{udpoBast
lmaGopaTopusi 1Mo

XUMUAN
(yueHuueckas)

OO0ecrieurBaeT BHIMIOJIHCHUE
TaGopaTOPHBIX paboOT MO
XMMUHU HA YPOKax B OCHOBHOM
[IIKOJIC U
[IPOEKTHO-KCCIIEA0BATEIBCKOM]
esATETbHOCTH yYaIIuXcsl.
Komruiekrarus:
becnpoBOAHON MYyJIBTUAATYMK
[0 XUMUH C 4-Ms
BCTPOCHHBIMU JaTYUKAMU:
JlaTunk pH ¢ nuamazonom
M3MEpeHUs He yxe ueM oT ()
mo 14 pH

J[aT4YUK BBEICOKOM
TeMIepaTypbl (TEpMOIIAPHBIN)
C AMana3oHOM U3MEpPEHUs He
yke gem ot -100 mo +900 C
JlaTunk
PIIEKTPONPOBOIUMOCTH C
Tuana3oHaMHu U3MEPEHUs He
yxke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MmxCm

/laTurk TemriepaTypbl
[JIATUHOBBIM C JMara30HOM
n3MepeHus He yxke uyeM oT -30
o +120 C

OTIenbHbIC TaTUYNKHU:

JaTauK onTHYECKOU
MJIOTHOCTH 525 HM
IAKCeccyaphl:

Ka6ens USB
COCTUHUTEILHBLIN

3apsiiHOE YCTPOMCTBO C
Kkabeem MiniUSB

USB Anantep Bluetooth 4.1

Low Energy

1 mrT.

1 mrr.




KpaTkoe pyKOBOJICTBO IO
PKCILTyaTalliy HU(PPOBOH
lmaGopaTopun

Habop nabopaTopHoit
OCHACTKU

[IporpammHoe obecrieueHue
MeToguuecKue
pexomeHanuu He meHee 40
padot

Hanuuune pycckosA3bI4HOTO
caiiTa MmoaIep>KKH

Hayinurie BUIEOPOJIMKOB.

[{udposas
maboparopust 1o

(bu3uke
(yueHuueckas)

O0ecrieunBaeT BHINOJIHEHNE
PKCIIEPUMEHTOB 10 TEMaM
Kypca (QU3UKH.
Komnnexranus:
becnpoBOAHON MYyJIBTUAATYMK
o ¢usuke ¢ 6-10
BCTPOCHHBIMU JTATYMKAMM:
[{udposoit qaTunk
TEeMIIepaTyphl C IUANA30HOM
n3MepeHus He yxke uyeM oT -20
mo 120 C

[{ndpoBoit gaTunk
AOCOTIOTHOTO JTABJICHHUSI C
TUara3oHOM U3MEPEHHUS HE
y>ke ueM oT 0 1o 500 klla
J[aT4MK MarHUTHOTO TOJIS C
TMara3oHOM U3MEPEHHUS He
y:xe gyem oT -80 1o 80 MTn
JlaTurk HanpsKEHUs ¢
muara3oHaMu U3MEpPEHUs He
y’ke 9eM oT -2 110 +2 B; ot -5
o +5 B; ot -10 10 +10 B; ot
-15 o +15 B

/laTynK TOKa HE YK€ YeEM OT
-1 o +1 A

/TaTuuk akcenepomMerp ¢
[MOKa3aTeJISIMU HE MEHEE YEM:
+/-29;+/-49;+/-8¢
OTnenbHbIE YCTPOUCTBA:
USB octmutorpad He MeHee
2 xanaina, +/- 100 B
IAKCeccyaphl:

Ka6ens USB

COCTUHUTEILHBLIN

1 mT.

1 mr.




3apsHOEe YCTPOUCTBO C
Kabeiem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop st
MIPOBEICHUS SKCIIEPUMEHTOB
KpaTkoe pyKOBOJICTBO IO
PKCILTyaTaly HUPPOBOH
lmaGopaTopun
[IporpammHoe obecrieueHue
MeToquuecKue
pexomenaauu (40 padboT)
Hanuuue pycckosi3bI4HOTO
caiiTa NOAJIEPKKU

Hanuuue BUAEOPOIHKOB.

[{udposas
lmaGopaTopusi 1Mo

(dbuznoIOTNN
(mpodubHBII
YPOBEHB)

O0ecrieunBaeT NPOBEACHUE

M CCIIeI0BaHUS 110

(b yHKIIMOHUPOBAHUIO
YEJIOBEUECKOr0 OPraHu3Ma.
Komnnexranus:
becnpoBOAHON MYyJIBTUAATYMK
10 (PU3UOIJIOTHH C 5-10
BCTPOCHHBIMU JTATYMKAMM:
JlaTuMK apTepHaIBHOIO
naBneHusd (0...250 MM pT. cT.)
/laTumk myJsibca ¢ AMana3oHOM
M3MepeHHs He yke 4yem oT 30
mo 200 ya/mun

/laTurk TemmiepaTypsl Tena ¢
TUara3oHOM U3MEPEHHUS HE
y>ke gyem oT +25 1o +40 C
JlaT4rK 9acTOTHI JABIXAHUS C
TMara3oHOM U3MEPEHHUS He
y>xe gyem ot 0 1o 100
[IUKJIOB/MUH

JlaTurK yCKOpEHHUS C
nokazareiasmu +/- 2 g; +/- 4 g;
+/-8 ¢

OTaenbHbIE YCTPOUCTBA:
Jlatank OKI" ¢ nuanazonom
M3MEPEHUS HE YXKE YEM OT
-300 10 +300 MB)

JlaTuuk pH ¢ tuanazoHomM
M3MEPEHUs He yxe yeM oT 0
mo 14 pH

JlaTunk cunomep ¢

1 mrr.

1 mrr.




TUana3oHOM U3MEpPEHUS He
y>ke ueM oT -40 1o 40 H
/laTunK OCBEIIEHHOCTH C
TMara3oHOM U3MEPEHUS HE
yxe yem ot 0 1o 180000 nk
IAKceccyaphbl:

Ka6ens USB
COCIMHUTEIIbHBIN

3apsHOEe YCTPOUCTBO C
Kabeiem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
MIPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pyKoBOJCTBO IO
PKCILTyaTaluy HUPPOBOi
maGopaTopun
[IporpammHoe obecrieueHue
MeTtoauyeckue
pexomeHaiuu He Mmexee 20
padot

Hanuuue pycckosA3pMHOTO
caiiTa MmoAIep>KKH

Hayinurie BUI€OPOJIMKOB.

[ludposast
maboparopust 1o

DKOJIOTMHU

ObecneunBaeT NPOBEICHHUE
y4€OHOT0 SKOJIOTUUECKOTO
MOHHUTOPHHTA
MHCTPYMEHTAITLHBIMHU
MeTonamu. HaGop
MPUMEHSETCS IPY U3yYCHUN
PKOJIOTHH, OMOJIOTUH, XUMHUH,
reorpaduu u
[IPUPOJIOBECHHUS, a TAKXKE
T MHAWBUIYaTbHBIX
MICCIIIOBaHMS U TIPOEKTHOM
NesITeTbHOCTH IKOJILHUKOB.
Kommiekramus:
becrpoBOTHON MYITBTHIATIHK
10 HKOJIOTHUECKOMY
MOHUTOPHHTY C 8-10
BCTPOCHHBIMU JATYMKAMHU:
/laTurK HUTpPaT-MOHOB
JlaTurK XJI0pUI-MOHOB
JlaTunk pH ¢ nuamazoHom
M3MEpEHHs He yxe 4eM oT 0

mo 14 pH

1 mT.

1 mr.




JlaT4rK BIAQXKHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

/[aTyrMK OCBELIEHHOCTH C
Tara3oHOM U3MEPECHHS HE
yxe gyem ot 0 1o 180000 mnx
JlaTurk TeMIiepaTyphl C
TMara3oHOM U3MEPEHUS HE
y>ke ueM oT -20 1o +140 C
/laTunk
PIIEKTPOTIPOBOIUMOCTH C
uarna3oHaMu U3MEPEHUs He
y>ke ueM oT 0 10 200 MxCwm;
ot 0 10 2000 MxCwm; ot 0 10
20000 MkCm

/laTunk TemriepaTypbl
OKpYKarollen Cpeibl ¢
TMara3oHOM U3MEPEHHUS HE
y>ke gyem oT -20 mo +50 C
OTenbHBIC TaTUYNKHU:
JlaTuuk 3ByKa ¢ QyHKUIKEH
MHTETPUPOBAHUS C
TMara3oHOM U3MEPECHHUSI
4acTOT HE MeHee ueM OT 50
' no 8 kI

JlaTurK BIaKHOCTH TTOYBHI C
TMara3oHOM U3MEPEHHUS HE
ke uem ot 0 10 50%
/laTuuk kucnopozaa ¢
muana3oHoM u3mepenus ot ()
mo 100%

JaTauK onTHYECKOM
MJIOTHOCTH 525 HM

JaTauK onTHYECKOM
0THOCTH 470 HM

JlaTuuk TypOUAMMETp C
TMarna3oHOM U3MEPEHHUS HE
yoke ueM oT 0 10 200 NTU
/laTuuk okucH yriepoja ¢
Tara3oHOM U3MEPEHHS HE
yke ueM ot 0 10 1000 ppm
IAKCeccyaphl:

Kabens USB
COETMHUTENbHBIN (2 1T.)
3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB




USB Ananrep Bluetooth 4.1
Low Energy

CTep>KeHb JUIsl 3aKperieHUs
ITaTYNKOB B IIITATHBE
KpaTkoe pyKOBOJICTBO IO
PKCIUTyaTally HU(PPOBOH
maGopaTopun
[IporpammHoe obecrieueHue
MeTognuecKue
pexomeHanuu He meHee 20
padot

'YIiakoBka

Hanuuue pycckosi3bI4HOTO
caiiTa NOAJNEPKKHU, HAJTUIHE
BUJICOPOJIUKOB.

Muxpockon
dposoit

Turn MUKpOCKoOIIa:
OMOJIOTHYECKUI

Hacaaka mukpockona:
MOHOKYJISIpHAS

Hasnauenue: 1abopaTopHbIi
Meto uccieI0BaHus:
CBETJIOE TTOJIC

Marepuai ONTHKH:
ONITHYECKOE CTEKIIO
'YBenmueHrne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxynsipsr: WF16X
OO0bexTuBH: 4X, 10X, 40Xs
(moAnpyXKMHEHHBIN)
PeBosibBepHas rojsoBka: Ha 3
00BEKTHBA

Tr MoJICBETKH: 3€pKajo Win
CBETOJINO]T

PactionoxeHue nmoJCBETKHU:
BEPXHSS U HUKHSIS
Marepuan kopmyca: METaJLI
[IpeameTHbIit cTonuK, MM: 90
M crounuk nutaams: 220 B/50
11

Uucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHN

B HaGop BXOJAT BECHI
TabopaTOpPHBIE IIEKTPOHHBIE
200 r, cnupToBKa
lmaGopaTopHasi, BOpOHKA
KOHHYECKas, ajovka

cTeKJIsiHHas, npoOupka [1X-14

1 mIT.

1 mrr.




(10 mTyK), cTaKaH BBICOKHH C
HocukoM BH-50 ¢ meTkoii (2
MTYKH ), IAJTAHIIP
M3MepUTENbHBINH 2-50-2
(CTEKJISTHHBIH, C TPUTEPTON
KPBIIIKO# ), INTATUB JIsI
poOupok Ha 10 THe3, 3aKUM
[IPOOMPOYHBIH,
[aTeNb-10keuka (3 MTyKH),
HA00p (JIAKOHOB ISt
XpaHEHUsl PacCTBOPOB U
peakTUBOB (00BeM (haKoHa
100 mi - 5 KOMIUIEKTOB 110 6
mTyK, 00bemM (raxona 30 mi -
10 KOMIUIEKTOB 10 6 IITYK),
[[VTHH]IP U3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mrykn),
crakaH Beicokuit 500 mur (3
[ITYKH ), HA0Op epieit ams
MBITBSI IIOCY/IBI (€I ISt
MBIThsI IPOOUPOK - 3 MITYKH,
epII ISt MBIThS KOJIO - 3
[ITYKH), Xanat 0enblit x/6 (2
[ITYKH ), IEPYATKH PE3UHOBBIC
XUMHYECKHE CTOMKHE (2
[ITYKW), OYKH 3alTUTHBIC,
¢bmbTpbl Oymaxkssie (100
ITYK), TOproyee JIs
criupToBOK (0,33 ).

B coctaB HaOOp BXOIAT
[PEaKTUBBI: aTIOMUHUH,
PKeIe30, COJIsTHAst KHCIIO0Ta,
METUIIOpaHX, (peHonTanenH,
AMMHaK, IEPOKCH]T BOJIOPO/JIa,
HUTpAT cepedpa u Apyrue; B
oO011ei cnoxxHoctu - 44
Pa3IMYHBIX BEIIECTB,
MCTIOJTB3YEMBIX IS
COCTaBIICHUS KOMILIEKTOB
[PCAKTUBOB TPU TIPOBEICHUH
DK3aMEHAIMOHHBIX
PKCIIEPUMEHTOB TI0 KYpCY
[IKOJIbHOW XMMHMH.

'YyeOHas
irabopaTopus 1o
HEMPOTEXHOJIOTUH

B coctaB BXOIAT:
Cencop Tun 1 e menee 1

IT., 00ecIIeUnBacT

1 mrr.

1 mr.




BO3MO>XHOCTh PErUCTpAlluN
CHUTHAJIA BJIEKTPUYECKON
AKTUBHOCTH MBbIIIIIL
(anexTpoMuorpammsl, OMI').
Perucrpanus 10KHA
OCYILIECTBIISAETCS
HEUHBA3UBHO, CYXHUMHU
HIIEKTPOJIAMHU.
B03MOXHOCTBIO KPEIUICHUS K
[PYKE YeJI0BEKa, YTO JI0JKHO
TaBaTh BO3MOXKHOCTD
[PETUCTPUPOBATH
PIEKTPUYECKYIO aKTUBHOCTHU
MBIIIIEI B 00IaCTH, HAL
KOTOPOI pacmoiaraercs
kperienue. 1Ipu HanpskeHnn
MBILIIBI JOJIKHA OBITH
oOecrieueHa BO3MOKHOCTh
HAOII0ICHUS TyYHOCTH
curHaia (T.e. MPUCYTCTBUE
OMI'), npu paccnabieHuun
MBIIIIIIBI - €€ OTCYTCTBHE.
Cencop Tun 2 e menee 1
IT., 00eCIIcUuBaEcT
BO3MO>KHOCTh PETHUCTPAIIUN
CUTHaJIa
dorornerusmorpammel (DIIIN)
ONTHYECKUM TTYTEM, 32 CUET
M3MEHEHUSI OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSIETCS
110/1 BO3CMCTBUEM ITYJIbCOBOM
BOJIHBL. CEHCOP JTOJIKEH OBIThH
o00ecrieyeH BO3MOKHOCTBIO
KPEIUICHUS K MOAYIIeUKe
Manblia YesloBeKa.

Cencop Tun 3 He menee 1
mT., oO0ecIeunBaeT
BO3MOKHOCTh: PETUCTPALIUU
CHUTHaIa

DIIEKTPOKAPINOT PAMMBI
(OKI") He MHBa3UBHBIM
CII0COO0M;

peructpanuu I, 11 u Il
OTBEJICHUH; TIOJIKITIOUEHUS
PIIEKTPOAOB K CEHCOPY C




[MOMOIIIbIO COSTUMHUTENBHBIX
[IPOBOJIOB, 000PYOBAHHBIX
TouchProof passemamu.
Cencop Tun 4 e menee 1 mir.
oOecreunBaeT BO3MOXKHOCTb:
[pETUCTpaLlMK CUTHATIA
KOKHO-TaJIbBAHUYECKOM
peaxuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISIETCS Ha
[IOCTOSIHHOM TOKE;
[OJIKJIFOUEHUS K Ty
YEJIOBEKA C IIOMOILBIO CYXHX
PIIEKTPOAOB, OJIKIIOYCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBIISICTCS C IIOMOIIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IT., 00eCIIeUnBacT
BO3MOXXHOCTh: PErUCTPAIlUU
CHTHAJIA JIEKTPUYECKON
akTUBHOCTH Mo3ra (O0I) ¢
[TOMOIIBIO CYXUX
HEMHBA3UBHBIX JIEKTPOIOB;
[PETUCTPALIUH JICKTPUUYECKOU
AKTUBHOCTH Pa3HBIX JOJEH
MO3ra; MOAKIIOYEHUS
DIIEKTPOJIOB K CEHCOPY C
[TOMOIIbIO COETMHUTENBHBIX
[IPOBOJIOB, 00OPYJOBAHHBIX
TouchProof pazsemamu;
BaKperieHUs SJIEKTPOJIOB Ha
[MOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 He menee 1
IT., 00ecIIeunBaeT
BO3MOXXHOCTh: PETUCTpPAIlUU
CUTHaJIa KoJieOaHUsI TPYAHON
kieTky (CeHcop JbIXaHus);
OTpeIeNIeHUs] YaCTOThI
ITBIXAHUS.

'YcrpoiicTBo 1i1st cOopa
ITAHHBIX OT CEHCOPOB U
repeayy Ha MepCOHATbHBIN
KOMITbIOTEp 00ecreunBaeT
BO3MOXKHOCThH cOOpa JaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY




MoTy4eHHBIX JaHHbIX Ha [1K.
[loakiroueHne HEHTPAIBHOTO
Moyiist K [TK ¢ moMonisro
USB-ka6ens. LlenTpanbHblit
MOJ1yJIb UMeeT He MeHee |
[1IT.: TaJIbBAHUYECKYIO
3o ot 11K,
[{eHTpanbHBI MOYIIb
o0OecreunBaeT BO3MOKHOCTh
0/ITHOBPEMEHHOT'O
[OJIKJIFOUEHUS BIUIOTH 10 4
ceHCcOopoB. Kaxx/plil U3 BXOJI0B
[{eHTpaabHOTO MOAYIISI UMEET
raTbBaHUYECKYIO U30JIAIIMIO
(oOecnieueHue MEKKaHATLHON
rajTbBaHUYECKOW M30JISIINN ).
[TonkitoueHuEe CEHCOPOB K
[{eHTpaJIBHOMY MOJTIYJIIO
OCYIIECTBIISICTCS C IIOMOIIIBIO
CIIECLIUATTU3UPOBAHHBIX
pazbemoB tura LEMO,
00ecTIeunBarOIIUX
[PABUJIBHOCTD MOAKIIOYEHUS
pa3beMa U CHIKAIOIIUX PUCK
CIIy4aifHOTO KacaHus
[Pa3beMOB TOKOITPOBOISIIIIAX
JacTel, a TakKe
o0OecreunBaroIyX 3alUTy OT
HECaHKI[TMOHHUPOBAHHOT'O
MOAKITIOUEHUS K
[POU3BOJIBHBIM YCTPOWCTBAM.
Monayns "Knonka" He menee 1
IT., 00eCrieunBaeT
BO3MOXKHOCTh: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MEHEE 3-X
Pa3IMYHBIX KaTerOpHH
COCTOSTHHIA.

'Y CTpOKCTBO, BXOJSIIEE B
cocTaB J1a00paTopuu, JOIKHO
o0ecreunBaTh BO3MOXHOCTh
PETHCTPALUK aPTEPHUATBHOTO
TaBJICHMSI.

[IporpammHoOe obecrieueHne
(manee - I10). HomxHo
00OecreunBaTh BU3YaTN3aIHIO




1 00pabOTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['1TaBHOE OKHO MPOTpamMMBbl
ITOJI’KHO COCTOSITH M3 BKJIQJIOK,
KaXK7asi U3 KOTOPBIX
colepkuT HabOp TpaduKoB,
HEOOXOIUMBIX JIJIs
oToOpakeHust TpeOyeMoi
nHpopMaIuu.

JTomkHa UMEThCS BKJIAJKa IS
0JIHOBPEMEHHOTO IIPOCMOTpa
CHTHAJIa CO BCEX CEHCOPOB,
OJIHOBPEMEHHO
[OIKJTFOUYCHHBIX K
[[eHTpambHOMY MOJYIIIO.

JT0 oOecrieunBaeT
BO3MO>KHOCTh
MHOTOKaHAITBHOTO
(momurpaduvecKkoro) pexxuma
paboTHI yCTPOMCTBA.

Takxe TOJKHBI UMEThCS
BKJIAJIKU JJIs1 BU3YaTH3AIHH
CUTHAJIOB OT CEHCOpOB OMI,
@III", OKT, KI'P, D3I,
CEHCOpa JIbIXaHUsl, KHOTKH; a
TaK)Ke TIPOU3BOTHBIX
rpadukoB, Ha KOTOPBIX
BU3YaITH3UPYIOTCS
crieluUIHbBIE IJIS1 TOTO WK
WHOTO CUTHAJIA BEJTMYNHBI.
[10 nomxHO 1aBaTh
BO3MOXKHOCTh BU3YaJTU3aIlAN
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:

- OMI': Buzyanuzanus
CUTHaJa, CIIEKTP CUTHAaJa,
AMIUTHTYIHBIN TPUTTEP

- OIII': Bu3yanuzauus
CUTHAJIa, CIIEKTpa CHTHAJA,
TaxorpaMMbl, rpaduk myabca
- OKT': Bu3yanuzanus
CUTHAJa, TAXOTPAMMBI,
rpaduk mynbca

- KI'P: Bu3yanuzauus curaana
- O0[': Bu3yanm3anus




CUTHAJIa, CIIEKTP CUTHAaJja,
AMITUTyAa anb(a-purMma,
AMIUIUTYa OeTa-puTma.

- CeHcop JbIXaHus:
BH3yaIM3alisl CUTHAJIA,

- KHomka: Buzyanusanus
CUTHaJIa pa3METKH

[1O n0KHO UMETH
BO3MOXXHOCTh KACTOMMU3AIINH
1 HacTpoiiku 110 s

b PEeKTUBHOTO OTOOpaKEHHUS
rpadMKOB: HACTPOIKa IIBETA,
BBEIOOD [apamMeTpoB JIJIst
aHaJTM3a, BEIOOP
0TOOpa)kaeMbIX TpadUKOB,
MacIITabupoBaHue TpaduKoB.
10 10oDKHO UMETH
BO3MOYKHOCTH 3aITUCH H
BOCIIPOU3BEICHUS
[PETUCTPUPYEMBIX CUTHAIIOB.
B03M0XHOCTh HACTPOUKH
napamMeTpoB (GUIbTpAIHN
CUTHAJIa C MOMOIIBI0 (PUIbTPa
HIDKHHUX 9acTOT, (PUIIbTpa
BBICOKHX 4acTOT, TOJIOCOBOTO
(bubTpa, peKEKTOPHOTO
buibTpa.

C menbro ynoOcTBa aHan3a
CUTHaJa, TOJKHA UMEThCS
BO3MOXKHOCTbH 3aITHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mociaeayomen
BO3MOXKHOCTBIO X
[OCIIEAYIOIIETO
BOCIPOM3BEICHUS B JAHHOM
[1O (uMHUTHPYS PETUCTPALIHIO
CUTHaJIa B pEXKHME PEAbHOTO
BPEMEHH).

B cocrase: meTouuyeckue
MaTepUaIbl I YIUTENS U
00yJaromuXxcsi, ONMMCAHNUE
MIOTKJTFOUEHHS] CEHCOPOB
mabopaTtopuu, UHCTPYKITUH TIO
rcriojip3oBanuio 110,
OTHCaHNe JTa00PATOPHBIX U
MpaKTUYECKUX PaboT, KOTOPOe




B TOM YHCJIC COIACPIKUT
Npe3eHTAIMOHHBIC
MaTepHaIbl.
'YakoBka/KopoOka
TabopaTopuu JOJDKHA
oOecrieunBaTh y100HOE
XpaHEHHE U COJICPIKATh
MOCKA3KH IS
[PACIIONIOKEHHSI CEHCOPOB U
YCTPOMCTB J1ab0paTOpHH JIst
yI0OHOTO UCTIOIB30BAHUS
NpernoaaBaTessIMU 1
00y4aroIUMuUcs.

TexHomoruueckas HaIpaBJICHHOCTb

0.

OO6pa3oBaTeIbHBII
KOHCTPYKTOP JJIst
[IPAKTUKU OJIOUHOTO
[IPOTPaMMHUPOBAHUS C
KOMILIEKTOM
TaTYNKOB

Po6oToTexHnueckuit Habop
MpeIHa3HaYeH JUIs U3y4eHUS
OCHOB pOOOTOTEXHHKH,
ieTaen, y3JioB U
MeXaHU3MOB, HEOOXOIUMBIX
ITSE CO3TTaHUS
POOOTOTEXHUUECKUX
YCTPOMCTB.

Habop npencrasisier coboit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COETMHUTEIbHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

Ha6op no3BomsieT cobupats (1
[IPOrpaMMHUpPOBAThH
coOupaeMble MOJIENHN), U3
PIIEMEHTOB BXOSIINUX B €T0
COCTaB, MOJIEIIN MEXaTPOHHBIX
1 POOOTOTEXHUYECKUX
[YCTPOMCTB €
ABTOMATU3MPOBAHHBIM
YIIpaBJIE€HUEM, B TOM YUCJIE HA
KOJIECHOM XOY, a TaK ke
KOHCTPYKLIUH, OCHOBaHHBIX HJ|
MCIIOJIb30BAaHUU Tiepesay (B
TOM YHMCJIE YEPBAUHBIX U
3yOuaThIX), a TaK K€ PhIYaros.
CBETOAMOIHBINA MaTPUYHbBIN
nucIuIel ¢ 0eI0i MOACBETKON
Ha KOHTPOJIJIEpE

KonngecTBo moproB

1 mrr.

1 mrr.




BBO/Ia/BBIBOJIA HA
KOHTpOJJIEPE HE MEHEE 6
KonruecTBo KHOIIOK HE MEHEe
4
O0111ee KOJIUYECTBO
PJIEMEHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) mporpamMmupyemslii 610K
YIIpaBIEHUS, KOTOPBIN MOXKET
paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEXKHME;

2) cepBOMOTOPBI

3) JaT4YMK CUITBI

4) TaT4UK pacCTOSHHUS

5) JaTYMK 1BETA

6) akKyMyJIITOpHasi 6arapes
7) IlnacTukoBbIe
CTPYKTYpPHBIC SJICMEHTHI,
BKJItOUasi neppoprupoBaHHbIC
AIIEMEHTBI: OaIKu, KyOUKH,
OCH U BaJjibl, COCMHUTEIbHBIC
DIIEMEHTHI K OCSIM, IIECTEPHU,
[peIHa3HaYCHHbIC IS
CO3IaHMSI YEPBIYHBIX U
3yO4YaThIX mepeaay,
COCTUHUTEIBHBIC U
KpENEe)KHBIE TIEMEHTHI;

7) IlporpammHoOe
oOecreueHue, UCIoIb3yeMoe
TSI IPOTPAaMMHPOBAHUS
coOMpaeMbIX
POOOTOTEXHUUECKUX MOJIENIEH
1 YCTPONCTB, TOCTYITHO JIISI
CKaYMBaHUS U3 CCTH
MHTepHeT

10.

OO6pa3oBaTeIbHBIN
HA0Op 10 MEXaHHKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KoMIuieKT 1t n3ydeHust
OCHOB 3JICKTPOHUKU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
MpeIHa3HayeH JUIs
MPOBEICHUS YUeOHbBIX
BAHATUHI 1O DJIEKTPOHUKE U
CXEMOTEXHHUKE C IIEITbI0
M3ydeHUs Haubosee
pacrpoCTpaHEeHHOMN

DIIEMEHTHOI 0as3kl,

1 mrT.

1 .




[PUMEHSIEMOH st
MHKCHEPHO-TEXHUYECKOTO
TBOPYECTBA YYAIIUXCS U
pa3paboTKu y4eOHBIX
Mozernel poboToB. Habop
ITOJIKSH MTO3BOJISITh YYAITUMCS
Ha MPaKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTUU
[IPOEKTUPOBAHUS
[POOOTOTEXHUUECKUX
KOMIUIEKCOB Ha IIpUMepe
yaeOHbIX Mojenei poOoToB, a
TaK)Ke U3YUYUTh OCHOBHBIE
TEXHUYCCKHUE PEIICHUS B
00J1aCTH KHOCPHETUYECKUX U
BCTPAMBACMBIX CHCTEM.

B coctaB KOMILIEKTa JOKEH
BXOJUTH HAOOD
KOHCTPYKTHUBHBIX JIEMEHTOB
7151 COOPKU MakeTa
MaHUTYJISIIUOHHOTO POOOTa,
KOMIUICKT METaJUIMISCKUX
KOHCTPYKTHUBHBIX JIEMEHTOB
7151 COOpKU MakeTa
MOOWIJIBHOTO POOOTa U T.1I.

B cocTaB KOMITJIEKTa BXOAUT
HAOOP SJEKTPOHHBIX
KOMITOHCHTOB JIJTSI U3YUCHUS
OCHOB DJIEKTPOHUKH U
CXEMOTEXHHKH, & TAKKE
KOMIUIEKT MPUBOJIOB U
ITaTYNKOB Pa3TMIHOTO THITA
1 pa3paboTKU
POOOTOTEXHUUECKUX
KOMILIIEKCOB.

B cocTaB KOMITJIEKTa JOJIKHO
BXOJIUTh: MOTOPHI C
PHKOJEPOM - HE MEHEE 2 1T,
CEpBOIPHUBO]T OOJBINON - HE
MeHee 4 1T, CEpBONPUBO]L
MaJblil - He MeHee 2 T,
MH(ppaKpacHbIN 1aTYHK - HE
MeHee 3 1T, yIbTPa3ByKOBOU
TaTYuK - HE MEeHee 3 T,
TaTYMK TeMIIepaTyphl - He
MeHee 1 mT, 1aTauk




OCBELICHHOCTH - HE MeHee 1
1T, HA0OP JEKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPHI,
KOHJICHCATOPbI, CBETOAHOIbI
Pa3JINYHOI0 HOMHMHANIA),
KOMILJICKT IIPOBOJIOB ISt
OecraeyHoro
[POTOTHITMPOBAHUS, I1JIaTa
OecraeyHoro
[IPOTOTHUITMPOBAHUS,
AKKYMYJISITOP U 3apsHOE
YCTPOMCTBO.

B cocTaB KOMIUIEKTa JOJKEH
BXOJMTH IPOTPAMMHUPYEMBIi
KOHTpOJLIED,
[IPOrpaMMUPYEMBIN B CpEZIE
Arduino IDE wiu
AHAJIOrMYHBIX CBOOOIHO
pacrpocTpaHsIeMbIX cpeaax
[pa3paboTKHU.
[IporpammMupyemblit
KOHTPOJLIEP JOJIKEH
001agaTh MOpTamMu JJist
MOIKITFOYEHUS IU(DPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
unTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B cocTaB KOMIUIEKTa JOJKEH
BXOJIMTH MOJTYJIb
TEXHUYECKOT0 3pEeHus,
[peICTaBISIFOIINI OO0
BBIYNCIUTENLHOE YCTPOMCTBO
CO BCTPOCHHBIM
MHUKPOIPOIIECCOPOM (KOJI-BO
s7ep - He MeHee 4 1T,
qacToTa s1pa He MeHee 1.2
[T, o6sem O3V - He MeHee
512 MO, 06beM BCTpOEHHOH
naMsaTh - He MeHee 8 [0),
MHTEIPUPOBAHHON KaMepou
(MaKcUMabHOE Pa3peIICHHE
BUICONIOTOKA, IEPEIABAEMOTO
no naTepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTHYECKON CUCTEMOM.




Mo 1ysib TEXHUYECKOTO
BpeHus JOHKEeH 001a1aTh
COBMECTUMOCTBIO C
Pa3INYHBIMH
[IPOrpaMMUPYEMbIMU
KOHTPOJUIEPAMU C IIOMOIIIBIO
unrepdetricos - TTL, UART,
I12C, SPI, Ethernet. Moaynb
TEXHUUYECKOTO 3PEHHUSI TOJIKEH
MMETb BCTPOCHHOE
[porpaMMHOe oOecriedeHue
Ha OCHOBE OIlEpallMOHHOU
crcTeMsl Linux,
MO3BOJISIONIEE OCYIIECTBIIATh
HACTPOIKY CHCTEMBI
MaIIMHHOTO O0OyUYeHUs
MapaMeTpOB HEHPOHHBIX
ceTel 11l OOHAPYKEHUS
00BEKTOB, OIMPEICICHHS UX
[1apaMeTpOB U JalbHEHIIEH
MICHTU(UKAITIH.

Kommuekt nomxeH
o0OecreunBaTh BO3MOKHOCTh
M3Y4EHUs OCHOB pa3paboTKu
MPOrPaMMHBIX U amlmapaTHBIX
KOMILJIEKCOB WHYKEHEPHBIX
cHCTeM, peleHHi B cepe
"NuTepHer Bewiei", a Takxke
pelieHuii B obmactu
POOOTOTEXHUKH,
MCKYCCTBEHHOI'O MHTEIJIEKTa
1 MaIlTUHHOTO OOYYEHHSI.

11.

UersipexoceBo
yaeOHBIN
POOOT-MaHUITYJISATOP
C MOy IbHBIMHU
CMEHHBIMH
HacaJKaMu

YueOHbIit
POOOT-MaHUTYJISTOP
MpeIHa3HaYeH JIJIsl OCBOCHHS
00yJarOIUMHUCS OCHOB
[POOOTOTEXHUKH, TSI
ITOATOTOBKHN 06y11a}01unxcs[ K
BHE/IPEHUIO U TIOCIIEIYIOLIEMY
MICIIOJIb30BAaHUIO POOOTOB B
[IPOMBIIIIEHHOM
MIPOM3BOJICTBE.

KonmuecTBo oceit poboTa
MaHUITYJIATOPA - YETBIPE.
[lepemerieHe HHCTPYMEHTA B

[IPOCTPAHCTBE MO TPEM OCSIM

1 mIT.

1 mr.




ITOJIKHO YIIPaBISATHCS
[11arOBBIMU JIBUTATEIISIMHU.
Hanpspkenue nuTaHus
[1arOBBIX JIBUTATENEN HE
Oonee 12 B.
CepBoBUraTeNb YETBEPTON
OCH JJOJKEH 00ecrieunBaTh
MMOBOPOT MHCTPYMEHTA.
Yoy moBopota
MaHUITYJISITOpA HA OCHOBAaHUU
BOKPYT BEpPTUKAJILHOI OCH He
Menee 180 rpagycos.
/17151 onipeiesieHrs MoJI0KEeHUS
MaHUITYJISITOpPA TIPH IIOBOPOTE
BOKPYT BEPTUKAIBLHON OCU
ITOJIKEH MCIIOJIb30BATHCSA
PHKOJIEP.
'Yron noBopoTa 3aHEro
[ieya MaHUITYJISITOPA He
Menee 90 rpaycos.
'YT03 moBOpoTa nmepeaHero
[Je4a MaHUITYJISITOPA HE
Menee 100 rpagycos.
/Ins1 onpeenenus noyIoKEHUst
3aJIHETO U TIEPEIHETO MIIeY
MaHUITYJISITOpA JOTIKEH
MCII0JIb30BaThCSI THPOCKOII.
'YT0JI TOBOPOTA IO YETBEPTOMN
ocu He meHee 180 rpaaycos.
JlomkHa OBITH BO3MOYKHOCTH
OCHAIIIEHUS] CMEHHBIMU
Haca/JKkamMH (Harpumep,
neprkaTesib KapaHaama Wik
(domacTepa, IprcocKa ¢
CEPBOJIBUTATEIIEM,
MEXaHUYECKOE 3aXBaTHOE
YCTPOMCTBO C
CEPBOJIBUTATEIIEM,
YCTPOMCTBO U1l JTIa3€pHOU
TPaBUPOBKHU WUJTH YCTPOMCTBO
st 3D-reuatn).
JlomkHa OBITH BOBMOYKHOCTH
OAKITIOYEHUS
ITOTIOJTHUTETLHBIX YCTPONCTB
(Hampumep, TpaHCIopTepa,
eJbca IS IepeMenIeHus




po0oTa, mybTa yIpaBICHUS
TUIIA JIKOWCTHUK, KAMEPBI
MaITUHHOTO 3PCHUS,
ONITHYECKOTO JaTYhKa,
MOIYJIs1 OECTIPOBOTHOTO
ocTyta.
P0o60T-MaHUTYISATOP JOJKEH
oOecrieunBaTh NepeMeleHUe
HACaJKH B MPOCTPAHCTRBE,
AKTUBAIMIO HACAJIKH,
BO3MOKHOCTH TTOJTYYCHHS
CUTHAJIOB OT KaMephl U
TATYNKOB, BO3MOXKHOCTh
YIIPABJICHHS
ITOITOTHUTEIbHBIMH
YCTpPOMCTBAMMU.

Matepuan kopmyca -
amomMuHuil. lmameTp paboueit
30HBI (0€3 y4eTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOMN
ocH) He MeHee 320 MM.
uTepdeiic moaxioueHus -
USB.

J{o/KeH UMETh BO3MOKHOCTD
ABTOHOMHOM paboThI U
BHEIITHETO YIIPABICHUSI.

Y IpaBisAOIMI KOHTPOJLIEP
ITOJI’KEH OBITH COBMECTHM CO
cpemnoit Arduino.

Y ipaBistoIMi KOHTPOJLIEP
COBMECTUM CO CpeNoi
nporpamMmmupoBanus Scratch,
1 S3IKOM IPOTPaMMHPOBAHUS
C.

Jlomken obecrieunBaTh
MOBOPOT IO MEPBBIM TPEM
OCSIM B 33JIaHHBIN yTOJI U Ha
3aJlaHHBIN yroJ1, MOBOPOT IO
YETBEPTOM OCU HA 3aJaHHBIN
YTOJ1, IBOKCHHE B
KoopauHatel X, Y, Z,
repeMerieHne Ha 3aJJaHHOe
[PacCTOSIHUE IO KOOpAUHATAM
X, Y, Z, nepenaqy qJaHHBIX O
TEKYIEM MOJIOKEHUU YTJIOB,
nepeaady JaHHBIX O TeKYIUX




KOOpPJIMHATAaX UHCTPYMEHTA.
/loJpKeH noaiepKuBaTh
MepeMEIICHHE B ICKAPTOBBIX
KOOpJAMHATAX U yriax
[MOBOPOTA OCEH, C 3aJIaHHOMN
CKOPOCTBIO U YCKOPEHHUEM.
Turbl nepeMenieHui B
TeKapTOBBIX KOOPAMHATAX:
ITBIDKCHHE 110 TPACKTOPHUH,
IIBUKEHUE T10 IPSAMOU MEXIY
ITBYMsI TOUKAMU,
MepenpbrIriBaHue U3 TOYKU U
TOUKY (mepeHoc 00beKTa).

12.

OO6pa3zoBaTeIbHBII
HAO0Op U151 U3yUYCHUS
MHOT'OKOMIIOHCHTHBIX|
POOOTOTEXHUYECKHUX
CHICTCM U
MaHHITYJISIIIAOHHBIX
poboTOB

OO6pa3oBaTeIbHBIN KOMIUIEKT
ITOJIKEeH OBIThH MpeIHa3HAYeH
711 M3YYCHUS
POOOTOTEXHUYECKUX
TEXHOJIOTHI, OCHOB
H(}OpPMaIMOHHBIX
TEXHOJOTHI U TEXHOJIOTHUI
[MPOMBIIILIEHHOM
ABTOMATHU3AINH, a TAKKE
TEXHOJIOTHI
[POTOTUIIUPOBAHUS U

A IMTUBHOTO IIPOU3BO/ICTBA.
B cocTaB KOMITJIEKTa JOJIKHO
BXOJMTh:

1) UnTennexTyanbHbli
CEPBOMOJYJIb C
WHTErPUPOBAHHON CUCTEMOM
YIIPaBJICHUS, TO3BOJISIFOLIEH
00BETMHATH CEPBOMO/TYITH
IIpYT ¢ APYTrOM I10
[MOCJIE0BATEIILHOMY
uHTepdeiicy - He MeHee 6 IIT;
2) PoboToTexHnueckuii
KOHTPOJIJIEP MOJYJIBHOTO
THUMa, TPEACTaBISIONINN
co00i1 OHOIIIIATHBII
MUKPOKOMITHIOTED C
ONEpPaLlMOHHOW CUCTEMOM
Linux, o0ObeIuHEHHBIIH C
nepupepuitHbIM
KOHTPOJUJIEPOM C MOMOILBIO
[J1aThl PACIIMPEHMUS.
Po6oToTexHn4IecCKui

1 mrr.

1 mrr.




KOHTPOJIJIEP JTOJDKEH
YIOBJIETBOPSITH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
s171ep BCTPOCHHOTO
MUKPOKOMITBIOTEPA - HE
MeHee 4, TAKTOBAs 4acTOTa
siipa - He menee 1,2 [T,
00bemM O3V - He menee 512
M6, Hasinune uHTEpPEnCcoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
AHAJIOTOBBIC MOPTHI JIst
[TOIKJIFOUCHUS BHEITHUX
yCTpOKCTB, a Takke WIiFi nin
Bluetooth myis koMmyHuKaH
CO BHEIIHUMU yCTPOMCTBAMU.
PoOoToTeXHUYCCKHIT
KOHTPOJIJIEP JIOJKEH
oOecreuynBaTh BO3MOKHOCTh
[IpOrpaMMHUpPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBoGoiHO
[pactpocTpaHseMoi CpeIbl
Arduino IDE, a taxxke
YIIpaBIEHUS MOJEISIMH
POOOTOTEXHUUECKUX CUCTEM C
nomo1ikko cpeasl ROS.

3) BeruncauTenbHbli MOYJIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIJIEPOM - HE
MeHee 1 ImT.
BpranciuTenbHbIA MOYJIb
ITOJDKEH 00J1a71aTh
BCTPOSCHHBIMH ITU(DPOBBIMU
MopTaMu - He MeHee 12 T u
AHAJIOTOBBIMH TIOPTAaMU - HE
MeHee 12 miT.
BorarcautenbHbI MOYJIb
ITOJDKEH 00J1a1aTh
BCTPOCHHBIM MOJTYJIEM
0EeCTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi mns
CO3JTaHUS
ArapaTHO-TIPOTPAMMHBIX
[pELIEHUI 1
"'yMHBIX/CMapT"-yCTPOICTB




1t pa3paboTKU peleHHi
"NuTepHer Bemen".
BbruncnuTenbHbId MOAYJIb
OJKEH 00J1a1aTh
COBMECTUMOCTBIO C
nepudepuitHBIMU TIaTaAMU
TSI TOAKITIOUEHHUS K CeTH
Ethernet u noakroueHus
BHEIITHEH CUJIOBOW HArpy3KH.
4) Moysib TEXHUYECKOTO
3pEHUs, IPEACTABISIOIUN
co00i1 ycTpoiicTBO Ha 6a3e
BBIUMCIUTEIHLHOTO
MUKPOKOHTPOJUIEpA
MHTETPUPOBAHHON KaMephl,
oOecrnieunBarolee
pacrio3HaBaHKUE MPOCTEHIINX
M300paXKeHU Ha MOyJIe 32
c4eT COOCTBEHHBIX
BEIYMCITUTEILHBIX
BO3MOXKHOCTEH - HE MeHee |
11T

Mo1ynib TEXHUYECKOTO
BPEHMS T0JKEH 00eCTIeYrBaTh
BO3MO>XHOCTh OCYILIECTBIISTH
HAaCTPOUKY SKCIIO3ULINH,
Oananca 6enoro, HSV
COCTaBIISIONTUX, TUTOMIAIA
oOHapyX1UBaeMoi 001IacTH
M300paxeHusl, OKPYIJIOCTH
0OHapyXUBaeMoii 006J1aCTH
M300pakeHHU S, OJI0KEHUE
0OHapyXKUBaeMBIX o0nacTen
OTHOCHUTEIILHO JIPYT Ipyra
Motynib TEXHUYECKOTO
BpeHUs JOKEH UMETh
BCTPOEHHBIE HHTEP(EHCHI -
SPI, UART, 12C wim TTL mua
KOMMYHHKAITUH JIPYT C
ITPYTOM WJIA BHEIITHUMH
YCTPOMCTBAMMU.

5) Kommiekr
KOHCTPYKTHUBHBIX JIEMEHTOB
13 MeTaa sl COOpKH
MOJIeJT MAHUITYJIATOPOB - HE
MeHee 1 mT;




6) KoMruiekT 351eMeHTOB J1st
COOpKH BaKyyMHOT'O 3aXBaTa -
He MeHee | miT.
OO6pa3oBaTeIbHBIN
[POOOTOTEXHUYECKUI
KOMIUIEKT JTOJDKEH COACPKATh
HaOop OMOIMOTEK
TPEXMEPHBIX MOJEIEH s
[IPOTOTUITUPOBAHUS MOJETIEH
MOOMIIBHBIX 1
MaHUIYJISIIHOHHBIX POOOTOB
pasiM4Horo tumna. B cocras
KOMIUIEKTA JIOJKHBI BXOJUTh
WHCTPYKIIUU U METOIMYCCKUC
YKa3aHus Mo pa3paboTke
TPEXMEPHBIX MOJIEIEN
MOOWMJIBHBIX pOOOTOB,
MaHUTTYJISITIOHHBIX POOOTOB C
Pa3IMYHBIMH TUTIAMU
KHHEMaTUKU (yrioBas
KIHEMaTHKa,
[JI0CKO-TapajuiebHast
KIHEMaTHKa,
nenpra-kunematuka, SCARA
WM phIYa)kKHAsl KHHEMAaTHKa,
miatdopma CTroapra u T.11.).
(O0pa3zoBaTenbHBIN
POOOTOTEXHUUECKHI
KOMIUIEKT JIOJDKEH COJepkKaTh
WHCTPYKITUH TI0
MPOEKTUPOBAHUIO POOOTOB,
WHCTPYKITUH ¥ METONKHU
OCYIIECTBIECHUS] MH)KEHEPHBIX
[pacueToB MPHU
MPOSKTUPOBAHUHU (PACUETHI
HArpy3Kd U MOMEHTOB, pacueT
MOIIHOCTH MIPUBOJIOB, pacUeT
MapaMeTpOB KHHEMATHKH H
T.11.), UHCTPYKIUH 110
pa3pabOTKe CUCTEM
YIIpaBIEHUS ¥ MPOTPAMMHOTO
oOecrieueHus Uil yIpaBIeHUs
poOoTaMu, UHCTPYKITUU H
METOIMKH T10 pa3paboTke
CUCTEM YIIPaBIICHUS C
bJIEeMEHTaMH UCKYCCTBEHHOTO




MHTEJUICKTA ¥ MAIIMHHOTO
00y4eHUsI.

KommbrotepHoe o0opyioBanue

13.

HoyTOyk

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIIO9aeMas
KJIaBHaTypa: HAJIN4KE;
Pycckas packnanka
KJIaBUATYphl: HAJIMYUE;
/[naroHanb 5KpaHa: HE MEHee
15,6 nr0HMOB;

Paspemienue dkpana: He
Menee 1920 X 1080 mukcereii;
KosnuectBo siaep
[poleccopa: He MeHee 4;
Konn4yecTBO MOTOKOB: HE
MeHee 8;

ba3oBas TakTOBas 4acToOTa
rponeccopa: He MeHee 1 I'T1;
MaxkcumanbHas TAKTOBAst
yacToTa Ipoleccopa: He
menee 2,5 I'T';

Ks1-naMsate nporeccopa: He
MeHee 6 MoOaliT;

O0BbeM yCTaHOBJIEHHON
ONEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aliT;

O0BeM noaaepKUBaeMOit
OTIEPATUBHOMN MamsTH (715t
BO3MOKHOCTH PACILIUPEHUS):
He MeHee 24 ['0aiiT;

O6bem Hakonutens SSD: He
Mmenee 240 I'6aliT;

Bpemst aBTOHOMHO# paboThI
0T OaTapeu: HE MeHee 6
4aCOB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMyJsiaTopoM: He Ooiee 1,8
KT;

Bremnuit narepdeiic USB
cTanzgapta He Huxe 3.0: He
MEHee TpeX CBOOOHBIX;
Buemnuii uarepdeiic LAN
(ucronb30BaHKE
[EPEXOTHUKOB HE

MPETYCMOTPEHO): HATUIHE;

1 mT.

1 mr.




Hanuuue monynei u
uHTEpdEiicoB
(McTIoNb30BaHKE
MEPEXOTHUKOB HE
npexycMmoTpeno): VGA,
HDMI,

becripoBoanas cBsi3b Wi-Fi:
HaJIM4Ke C MOAJCPKKON
crangapra IEEE 802.11n unun
COBpEMEHHEE;
\Web-kamepa: Hannume,
MaHunynasTop "Mplb'":
HAIUYUE;
[IpenycraHoBIEHHAs
OTIepallMOHHAs CUCTEMA C
rpadu4ecKuM
MOJIb30BATEIbCKUM
uHTEpdelicom,
oOecnieunBaroias padboTy
[pacrpoCTpaHECHHBIX
00pa3oBaTeNbHbIX U
00111eCHCTEMHBIX
[PUJIOKEHUH: HAJIWYHe.

14.

Tenexka -
X paHMIINLLE

HOYTOYKOB

TUII KOpITyca: METal;
BO3MOXHOCTh 0€3011acHOTO
BalMIIIEHHOT'O 3aMKOM
XpaHeHHUs1 HOYTOYKOB:
HAJINYHE;

BO3MOXHOCTb 3apsAKH
HOYTOYKOB: HaJU4HeE,
MoJ/1ep)KKa HOYTOYKOB U3
KOMILIEKTa MOCTaBKU;
Hanare poyrepa Wi-Fi
cranmapta 802.11n umu
coBpeMeHHee: | miT.
Mo/I/IEP’KKa HOYTOYKOB U3
KOMILUTIEKTa MMOCTaBKU;
KOJTMYECTBO HOYTOYKOB: OT 6
ITYK, IOJIZIepKKa HOYTOYKOB
13 KOMILJIEKTa TOCTaBKH;
Hamnpsokenne nutanus: 220
B\SO0 I';

[ToTpebnsemas MOITHOCTH, BT
(MakcumyMm): 2500;
[ToTpebnsieMsblii TOK, A

(Makcumym): 12;

1 mrr.

1 mrr.




J[muHa mHypa
PIIEKTPONUTAHUS: OT 2,5
MeTpa;

3amuTa OT IepeHanpsHKEHNs,
KOPOTKOT'O 3aMbIKaHUSI:
HAJINYHE;

Koneca aiis nepeIBuKeHus ¢
TOPMO30M: HAJIMYHE.




