MHUHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOMN ®EJEPALIUIA

PACHOPSKEHUE
ot 12 ssuBaps 2021 r. N P-6

OB YTBEPXJEHU METOIUYECKNX PEKOMEHJIAIIMH 11O CO3JIAHUIO U
O®YHKIIMOHUPOBAHUIO B OBIIIEOBPA3OBATEJBHBIX OPTAHU3ALIMSAX,
PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX 'OPOJIAX, IEHTPOB
OBPA30BAHUS ECTECTBEHHO-HAYYHOM U TEXHOJIOT MYECKOM
HAINIPABJIEHHOCTEM

Bo ucnonnenue nynkra 4 [lpaBun npeaocTaBieHus U pacrpenenenus cyocuanii us ¢eaepaabHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha cOPUHAHCHUPOBAHHE PACXOIAHBIX
00s13aTenbcTB cyobekToB Poccuiickoit denepanny, BOSHUKAIOLUIUX P peaan3alui pernoHaIbHbBIX
IPOEKTOB, O0ECHEeUUBAIOIIUX JOCTH)KEHHE Lelel, IMoka3aTelel M pe3ylbTaToB (penepanbHbIX
IIPOEKTOB, BXOJAAIIMX B COCTaB HalMOHAIbHOro mnpoekra "OOpa3oBaHue", B paMmkax
rocynapcTBeHHOH nporpammbl Poccuiickoit ®enepaunn "PazButue oOpa3oBaHus', NIpuBEIEHHBIX B
[Tpunoxkxenun N 5 K rocyaapctBeHHoW mnporpamme Poccuiickoini ®enepauuu "Pa3Butne
oOpa3oBaHus", yTBep)kJIeHHON nocraHoBieHueM IlpaBurenscrBa Poccuiickoit @enepanuun ot 26
nexabpst 2017 r. N 1642:

1. YTBepauth npuiiaraemsie Meroauyeckre peKOMEHJalluU [0 CO3JaHUI0 U (PYHKLIIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3aLUAX, PACIOI0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX ropojiax,
LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKON HampaBIEHHOCTEH B pamkax
pErMoHANbHBIX MPOEKTOB, OOECIEUMBAIOIIUX JOCTHKEHHE Lielel, Ioka3aTeslell M pe3ysibrara
denepanbHoro npoekra "CoBpeMeHHas 1IKoJia" HalMoHaIbHOTO IpoekTa "OOpa3oBaHue";

2. KOHTpOJIB 3a UCIIOJIHCHHUEM HACTOAIICTO PACIIOPAKCHUA OCTABIIAO 34 co001i.



T.B. BACHUJIPEBA
Ipunosxcenue
YTBEP)K/IEHBI
pacnopsicenuem
Munucmepcmea npoceewjenus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUU 11O CO3JAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOHN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

1. O01mme moJiIoKeHus

Hacrosimume Meronuueckue pexoMeHnanuu (nanee - PexoMennamm) HarpasieHbl Ha 00ecriedeHue
CAWHBIX OpPraHu3allMOHHBIX W MCTOAUYCCKUX YCJIOBI/Ifl cOo3aaHuAaA Hu 06IIII/IX II0aX0J0B K
(YHKIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OPraHU3alMAX, pPACHOJOXKEHHBIX B CEJIbCKOMN
MCCTHOCTH W MaJlbIX ropoaax, LHCHTPOB 06pa3OBaHI/I$[ CCTCCTBGHHO-H&Y‘IHOﬁ A TEXHOJIOTUUYECKOM
HanpaBieHHocTell "Touka pocrta", B Lemsx oOecriedeHus peanu3aluu (eaepaJbHOro MPOEKTa
"CoBpemeHHasl 1IKoJa" HallmoHaIbHOro npoekTa "O0pa3oBanue” (najnee - ¢peaepanbHbIN IPOEKT), B
TOM YHCIJI€ YCTAaHOBJIEHUS TpeOOBAHUHN K pe3ysibTaTaM MCIOJb30BaHUS cyOcuanu u3 (eaepaibHOro
Oromxera OropkeraM cyObekToB Poccuiickoit @enepanyu Ha CO(PUHAHCHPOBAHHE PACXOAHBIX
o0s13aTenbeTB cyObekToB Poccuiickoit denepannn, BOZHUKAIOUIMX [P PeAIU3allii PETHOHATBHBIX
IPOEKTOB, OOECHEUMBAIONINX JOCTIKCHHE IeNIel, ToKa3zaTeled M pe3yiabTata (heaepasbHOro
npoekTta "B 001eo0pa3oBaTeNbHbIX OpPraHU3alMsAX, PACHOJOKEHHBIX B CEJIbCKOM MECTHOCTH H
MalbIX TOpOJAax, CO3/aHbl U (PYHKIHOHUPYIOT LEHTPbl OOpa30BaHHS €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKOM HampaBieHHOCTEe" .

[IpuBenenHble B HacTosmUX PexomeHmanusx TpeOoBaHMs SBJISIOTCS MHUHUMaIbHBIMU. Oprassl
UCTIOJIHUTENIbHON BiacTu cyobekToB Poccuiickoit denepannu (OpraHbl MECTHOTO CaMOYIIPABIICHUS)
IpU pealu3alud MEpONpUITUH MO CO3JaHMI0 U (PYHKIMOHMPOBAHHUIO B 00I11€00pa3oBaTENIbHbBIX
OpraHu3aIusIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MAaJIbIX TOpojaX, LEHTPOB 0Opa3oBaHUsA
€CTECTBEHHO-HAYYHOW M TEeXHOJIOrmueckoil HampaieHHocTedl "Touka pocrta" (manee - LleHTpbI
"Touka pocrta") BIpaBe oOecreurnBaTh TPEOOBAHUS, MPEBHIIIAIONINE YCTAHOBIEHHBIE HACTOSIIUMU
Pexomenmanmsamm.

Hensmn co3nanusa LlentpoB "Touka pocra" sBIseTCS COBEPIIEHCTBOBAHWE YCIOBUW JUIS
MOBBIILIEHUS] KauyecTBa 0Opa3oBaHMs B 00IIe00pa30BaTEIbHBIX OPraHU3AIUAX, PACHOJIOKEHHBIX B
CEJIbCKOM MECTHOCTU M MaJIbIX T'OPOAAX, PACHIMPEHUS BO3MOXKHOCTEH OOydYarOUIMXCS B OCBOCHUU
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HamNpaBICHHOCTEH, Mporpamm
JIOTIOJIHUTEIIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HalpaBIEHHOCTEH, a TakxkKe
JUIS TIPAKTHYECKOM O0TpabOTKM yueOHOro Matepuana rno yueOoHsiM npeameram "®dusuka", "Xumus",
"bronorusa".



Llentpsl "Touka pocTta" obecneunBarOT MOBBIIICHUE 0XBAaTa 00ydJaIOIMXCs 0011e00pa3oBaTeIbHbBIX
OpraHu3alfii, pacloJIO)KEHHBIX B CEJIbCKOW MECTHOCTM W MAalbIX TOpOJAax, IporpaMMaMu
OCHOBHOTO OOIIEr0 W JONOJHUTEIHHOTO 00pa30BaHMs €CTECTBCHHO-HAYYHOM M TEXHOJIOTHYECKOM
HAaIPaBJICHHOCTEH C UCIOJIb30BAaHUEM COBPEMEHHOTO 000PYAOBaHHUS.

Opranu3anuoHHO-TEXHUIECKOe, METOINYECKOe W MH(DOPMAIIMOHHOE COMPOBOXKIICHUE CO3/IaHUS B
cyorektax Poccmiickoit ®Denepanmu Ilentpo "Touka poctra" ocymectBisier dDenepanbHoe
roCy/1apCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOE YUpEXIECHUE JIOTIOJTHUTEIBLHOTO
npodeccuoHanbHOr0 00pa3oBaHusa "AkaJemus peanu3ali TOCYAAPCTBEHHOM TMOJMUTUKH U
npo(ecCHOHATLHOTO  pa3BUTHS  PAOOTHUKOB  0OOpa3oBaHuss MUHUCTEPCTBA  IPOCBEIICHHUS
Poccuiickoit ®enepanuun (nanee - eaepanbHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsiiok co3naHust

LlenTps! "Touka pocta" MOTYT CO3AaBaThCs Kak 3a CYET CPEACTB cyocunuii eepanbHOro OromKeTa
B paMmKkax peanmsanuu (enepanpHoro mnpoekrta "CoBpeMeHHas MIKoJA", TaK U B paMKaxX HHBIX
porpaMM M MPOEKTOB 3a CUET CPeICTB OrokeTOB cyObekToB Poccuiickoit denepanuu, cpeacTs
MECTHBIX 6IOI[)K€TOB n BHCGIOII)KGTHI)IX HUCTOYHUKOB.

Coznanne LlentpoB "Touka pocra" ocymiecTBisercs Ha 0a3e 0011e00pa3oBaTeIbHBIX OpPraHu3aIui,
PAacIIONIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOpOJaX, IPHU 3TOM B NIEPBYIO OUYEpeilb CO3JIaHHEC
LentpoB "Touka pocTa" peKOMEHAYETCS OCYIIECTBIISITH B OPTaHU3ALMAX, TOKA3BIBAIOIIUX HU3KHE
o0pa3oBaTelibHbIC Pe3yJIbTaThI.

B cnyuae coznanus L{entpa "Touka pocta" 3a cuer cpencTB cyocuanu u3 GenepaibHOTO O0KETa B
pamkax ¢enepanpHoro mnpoekta "CoBpemeHHas 1mkona"' cyObekT Poccuiickoit ®eneparyu
oTpesenser:

- OpraH HCIHOJHUTENIbHON BiacTH cyOwekTta Poccuiickoit ®denepaunu, OTBETCTBEHHBIH 3a
peanu3aluio MEepOnpUATHil 1Mo co3gaHui0 U olecriedeHuto (yHkuuoHupoBaHus LlentpoB "Touka
pocta" Ha TeppuTopuu cyobekTa Poccuiickoit denepannu (PernonanbHbIi KOOPAUHATOD);

- KOMIUIEKC Mep (IOpOXkKHYIO KapTy) Mo co3fanuio u ¢pyHkIrnonnposanuto Llentpos "Touka pocra"
cornacHo [Ipunoxxennto N 1 k HacTosiuM PexomeHganusm.

KoMruiekcom Mep Npu3HAEeTCs IIaH MEPONPHUATHM Ha OYEpPEAHOW ToA M ABYXJIETHUM IJIAHOBBIM
HepuoJl, MpeaycCMaTpUBAIOIIUN MEpPONpPUATHS MO CO3JaHMI0 M (YHKIMOHMpOBaHHIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPONPUSTHSI, HAIIPABJIEHHBIE HA cO3/1aHne U OoTKpbITHE LlenTpoB "Touka pocra';
MEpOTIPHUATHS, HarpaBlieHHbIE Ha o0ecrieyeHne pyHkunonuposanus Llentpos "Touka pocra';

MEPONPUATHSI TIO TOBBIIMIEHHUIO TpodecCHOHaIbHOr0 MacTtepcTBa paboTHHKOB lLlenTpoB "Touka
pocra";

MEPONPUATHSI 1O  KOHTPOJIO  JIOCTH)KEHHS MHMHHMMAJbHBIX  I[IOKa3zaTeled co3laHus U
¢dynkunonuposanus Llentpos "Touka pocra'.

PervonanbHbIi KOOPAUHATOP B COOTBETCTBUU CO CPOKaMH, yCTaHOBIIEHHbIMU B [Tpunoxenun N 1 k
PexoMeHnmanusiM, yTBEpK1aeT:

- JIOJDKHOCTHOE JIMII0 B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO WIPOEKTHOrO oduca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue L{entpor "Touka pocra";

- MIEpEeYCHb MOKa3aTeNel U UHAMKATOPOB, COOTBETCTBYIONIUX NMpUBEICHHBIM B [Ipunoxenun N 2 k
HacTosIUM PekoMeHganusaM, X 3HaUCHUH;



- IepeveHb 00111e00pa30BaTENbHBIX OPraHU3aIMHA, PACIOI0KEHHBIX B CEJILCKOW MECTHOCTH M MaJIbIX
ropogax, Ha 0a3e KOTOphIX IUIaHupyercs co3fganue LlentpoB "Touka pocra" (mo d¢opwme,
npeacraBineHdoi B [Ipunoxxennn N 3);

- tunoBoe [lomoxxenne o LleHTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTMUYECKOU
HanpassieHHocTel "Touka pocta" (Ilpunoxenue N 4).

Coznanne nentpa "Touka pocta" Ha 6aze 00mIe00pa30BATEIHHOM OpraHU3AIMN JTOMYCKAETCS KaK
IyTEM BBIJIEIEHHUS] COOTBETCTBYIOIIETO CTPYKTYPHOTO IOApa3/ieieHust o001eo0pa3oBaTeabHOM
OpraHu3aly, TaKk U 0e3 BhIICICHUS OTAEIBHOrO MOIpa3/Ie/ICHNUS.

OOmeoOpazoBarenbHasi OpraHU3alMs W3IAeT JIOKAJbHBIM HOPMAaTHBHBIH aKT O Ha3HAYCHUH
pykoBogutens Llentpa "Touka pocra" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIMOHHPOBAHUE H
pa3BHUTHE), a TAKKE O co31aHNM IeHTpa "Touka pocta" ¥ yTBEpKACHUH MOJI0KEHHS O ESITEIbHOCTH
[entpa "Touka pocra".

Pernonanpublii kKoopauHaTOp HE mo3aHee nHA OTKpbITHS Llentpa "Touka pocrta" obecneunBaer
pasMenieHre B crHeruaibHo co3mganHoM paszzaene "llentp "Touka pocrta" oduiuanbHOTO caiita
o0mieo0pa3oBaTeabHO  OpraHu3alud B WH(OPMALMOHHO-TEIEKOMMYHHKAIMOHHON  CEeTH
"UuTepHer" uHpopManuu o co3nanuu 1 ¢pyHkunonupoanuu Llenrpa "Touka pocra', B TOM yncie
uHpopmanuu 00 oOpa3oBaTeNnbHBIX MporpamMmax, obopynoBanuu llentpa "Touka pocta',
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, IUIAHUPYEMBIX MEpOINpusATHsSX. B co3gaHHOM
paszzerne ouInaIbHOrO caiiTa 00pa3oBaTeIbHOM OpraHU3alMK TaKkKe pa3MelaeTcss HHpopMalus o
HalMoHaJabHOM mpoekre "OOpa3oBaHue" (B TOM 4MCI€ JIOTOTHUII), apec caiita U oduuuanbHas
cumBoJinka MuHmucTepcTBa npocseiieHust Poccuiickon denepanuu.

Peruonanpublii koopauHaTop obecrieunBaeT nHpopMupoBanue denepanbHOTO onepaTopa B Ciydae
co3maHus Ha Tepputopuu cyownekrta Poccuiickoit ®@enepanun LlentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QeaepalbHOrO MpOoeKTa
"CoBpeMmeHHasi 1mikojia" HalMOHAIbHOTO mpoekta "OOpaszoBaHue", 3a CUET CPEICTB OHOIKETOB
cyonexToB Poccuiickoit @enepanuiu U (UIM) CPEICTB MECTHBIX OIOJIKETOB U (MJIM) BHEOKOIKETHBIX
HUCTOYHUKOB, a TaKKe HamNpaBlieHUE Ha corjacoBanne DepepaibHOMY OINMEpPaToOpy KOHIICTIIHH
co3manus U QyHKIIMOHUPOBaHUS TakuXx L[eHTpoB.

3. TpeOoBaHuS K MOMELIEHUAM, KOMILIICKTOBAHHIO 000PYA0BaHHUEM,
PacXOAHBIMHM MAaTEPHAJIAMH, CPEACTBAMH 00yUeHHUSI 1 BOCIIMTAHUS

Coznanne IlentpoB "Touka pocrta" mnpeanonaraer KOMIUIEKC YCIOBHUH 10 OCHAIICHUIO
00pa3oBaTeNbHBIX OpraHu3aluii  O00OpYAOBAaHHEM, pPACXOAHBIMM MaTepuallaMH, CpeICTBaMU
oOydeHHsT W BOCIMTAaHUS JUIS JOCTHXKEHHUS O0pa30BaTEIbHBIX pE3YyIbTaTOB IO MPEIMETHBIM
obmactsasm "EcrecTBeHHO-HayuyHble mpeamersl’, "EcrecTBenHble Hayku", "MaremaTuka u
nHopmatuka", "OOmecTBo3HaHWe U ecrecTBo3HaHue", "TexHomorus'", 00pa30BaTEIbHBIX
nporpaMm o011ero 00pa3oBaHUsl €CTECTBEHHO-HAYUYHOW U TEXHOJIOTMYECKON HalpaBIeHHOCTEH, mpu
peanu3anuy KypcoB BHEYPOUHOU €ATEIbHOCTU U JOTOJIHUTEIbHBIX 00IIepa3BUBAIOIINX TPOTPAMM
€CTECTBEHHO-HAYYHO! U TEXHUYECKOW HAIIPABJIEHHOCTEH.

[Tepeuens HampaBieHHOCTEW peanusyembix Ha Oaze LlenTpoB "Touka pocta" oOpa3oBaTeIbHBIX
IporpaMM MOKET OBbITh pacIIMpeH B 3aBHCHUMOCTH OT HMMEIOIIMXCS Yy 00I1e00pa3oBaTelbHbIX
OpraHu3alfil yCIOBUH, a TaKXkKe MOTPEOHOCTEH Y4aCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznmanme mentpa "Touka pocta" mpeamosiaraeT pa3BUTHE 00pa3oBaTEIbHON HWH(PACTPYKTYpHI
o0mieo0pa3oBaTeIbHOM  OpraHW3alii, B TOM 4HCIE OCHalleHue oO0Iieo0pa3oBaTeIbHOM
OpraHu3aIyu:



- o0opynoBaHUEM, CpeACTBaMH OOYyYeHUS M BOCIUTAHMUA IS H3y4eHUs (B TOM 4YHCIE
AKCIIEPUMEHTAJILHOT0) MPEAMETOB, KYpPCOB, JUCHUIUIMH (MOAYJE) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKOW  HANpaBICHHOCTEM MpH  peaju3alud  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPAMM M JOMOJHUTEIBHBIX 00I1€00pa30BaTEbHBIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpeHus coAepKaHus yueOHbIX npeameroB "dusuka', "Xumus", "buonorus";

- O60py,I[OBaHI/IeM, CpeacTBaMu 06y‘I€HI/I${ U BOCIIMTAaHHA OJI1 HU3YUCHHUSA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHUKH, MCXATPOHUKHU, OCBOCHHA OCHOB MPOrpaMMHUpPOBAHUA, pCaiM3allud IIporpamMm
JOITIOJIHUTCIIBHOT'O O6paSOBaHI/IH TEXHUYCCKOHN U CCTCCTBGHHO'HaquOfI HaHpaBHeHHOCTCﬁ U T.AO.

- KOMIIBIOTCPHBIM U UHBIM OGOpy,Z[OBaHI/IeM.

[lepeuenp, MHHMMAJIbHO HEOOXOIUMBbIE (YHKIMOHAIbHBIE W TEXHHUYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJMYECTBO OOOpYIOBaHUS, PACXOAHBIX MAaTEpUajoB, CPEICTB OOy4YeHUS H
BocriuTanus i ocHameHuss LlentpoB "Touka pocta" (manmee - MHQPPACTPYKTYPHBIM JIHCT),
OTpeeNsaoTcs PernoHansHbIM KOOPAMHATOPOM C yueToM [IpumepHoro mepeuHs oO0OpyIOBaHMS,
pacXoAHbIX MaTepuanoB, CPEACTB OOyYeHUs M BOCIMTAHUSA JUIS CO3JaHMS U OOECIEeYEeHMs
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa30OBaHMsSI  €CTECTBEHHO-HAYYHOM W TEXHOJIOTUYECKOM
HanpaBieHHocTH "Touka pocra" B 00me00pa3oBaTeNbHBIX OpPraHU3ANUAX, PACIOJIIOKCHHBIX B
cenbckoid  MecTHocTH U Manbeix  ropojgax (IIpunokenne N 6), NPUMEPHOTO TUIIOBOTO
UH(QpacTpyKTypHOro JiucTa, ompenenseMoro ®dexepanbHbIM ONEPATOPOM, U HACTOSIIUX
Pexomenmanuii.

B  pamkax  ocHameHuss ~— 00meoOpa3oBaTENbHBIX ~ OpraHM3aluid  Tpu  (QOPMHUPOBAHUH
UH(pacTpyKTypHOro JucTa cyobekT Poccuiickoii ®@enepanuu BIpaBe BHIOpATh CTAHIAPTHBIN HIIH
npoMIEHBIA KOMIUIEKT 000PYAOBaHUs, MPEACTABICHHBIA B IPUMEPHOM TiepedHe 000pynOBaHHUSA,
PacXO/HBIX MaTEpPHAJIOB, CPEACTB 0OyUEHHS U BOoCIUTaHuUs Ui ocHamenus Llentpos "Touka pocra"
(ITpunoxenue N 6). nsg MaqoKOMIIEKTHBIX 0OIIe00pa30BaTeIbHBIX OpraHu3zanuii <1> o0beMm
€/IMHUL] CPEJICTB O0YUEHHUSI M BOCIIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIHUYECTBE.

<1> ManokommiekTHON 001eo0pa3oBaTeNbHON  OpraHM3alMel B  paMKax pealu3aluu
MEpONPHUATHA MO CO3IaHUI0 M  (PYHKIMOHUPOBAHMIO LEHTPOB €CTECTBEHHO-HAyYHOH WU
TEXHOJIOTUYECKOM  HANpaBJICHHOCTEW  Ipu3HaeTcss  o0meoOpa3oBaTesibHAs — OpraHu3alys,
YHUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXJ0M W3 mMapaiieneil KoTopoi cocraiser He Oonee 1
CAUHUIIBI.

[TpodmiibHBI  KOMIUIEKT 000OpYyIOBaHMS MOXKET OBITh BbIOpaH [uId 001Ie00pa3oBaTEIbHBIX
OpraHu3alyii, UIMeIX Ha MOMEHT co3aaHus 1eHTpa "Touka pocta" HabOp cpeaAcTB 0OyUeHHs U
BOCIIUTaHMsI, MTOKPHIBAIOIINN CBOMMHU (PYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu uzydeHnu npeameroB "dusuka", "Xumusa" u "buonorns".

[IpopwmnbHelii  KOMIUIEKT  oOopymoBaHus — oOecrneunBaeT  3()(EeKTHUBHOE  JOCTHXKEHHE
00pa30BaTeNbHBIX PE3YJIBTATOB OOYYAIOUNIMMHCS IO TIPOTpaMMaM €CTeCTBEHHO-HAYYHOH W
TEXHOJIOTUYECKON  HampaBIEHHOCTEH, BO3MOXXHOCTb  YIIyOJIEHHOTO0 M3y4eHHsS OTACIbHBIX
NPeMETOB, B TOM 4YHCJe s (POpMHUPOBaHUS M300pETATEIHCKOTO, KPEaTUBHOTO, KPUTHUECKOTO
MBILIUICHHUS, Pa3BUTHS (PYHKIHMOHAIBHOW TI'pPaMOTHOCTH Yy OOy4alolmMxcsi, B TOM YHUCIIE
€CTECTBEHHO-HAyYHON U MaTEMaTUYECKOM.

[Ipu dbopmupoBanur HHPPACTPYKTYPHOTO JIUCTa U3 MPO(HIBHOTO KOMIUIEKTa B 00s53aTE€ILHOM
nopsijike odecneunBaeTcs BEIOOp cpeAcTB 00yueHHs U BOCIIUTAHHSI HE MEHEE YeM IO TPeM y4eOHBbIM
npeameram ("®dwuszuka", "Xumus", "buonorusa") u kommnbroTepHOro 060pynoBanus. OcraBuecs Mo
UTOTaM OIpeaesieHUs] 0053aTeIbHOr0 000pyI0BAHUS CPEICTBA, IPEIYCMOTPEHHBIC JJIS1 OCHALICHUS



Llentpa "Touka pocta", pacupefensioTcss Ha MPUOOpETEHHE IOMOJHUTEIHFHOIO 000pyIOBaHUA,
BXOJISIILIETO B MepeueHb 000pyI0BaHUs, PACXOIHBIX MaTepPHAJIOB, CPEICTB OOYUYEHUS U BOCIIUTAHUS
npodunpHOro komiuiekta (IIpunokerrne N 6 kK METOTUYECKUM PEKOMEHIAIINSIM).

[Ipu BbIOOpE JONMOJHUTENBHOIO OOOPYIOBAHUS TaKXKe CIEAyeT YYMThIBaTh CHELUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyOobekTa Poccuiickoit deneparum.

PernonanbsHblii KOOpAUHATOP OOECIEUMBAET COIVIACOBAHHE COPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoii uHppacTpykTypHOro jmcra ¢ DenepaabHbIM ONEPATOPOM B COOTBETCTBUHU C
peraamMeHToM, onpenensieMbiM DenepalbHbIM OIEPATOPOM.

[Ipu HampaBieHMM Ha COTJacOBaHHE HH(PACTPYKTYpHOTO JIMCTA, COAEPIMKAIIEro CTaHIapTHHIE
KOMIUIEKTBI, PernoHalbHEIN KoopanHaTop npenocrasiseT (1mo ¢gopme DenepanbHOro oneparopa):

- TIOATBEP)KJCHUE OTCYTCTBHS B COOTBETCTBYIOUIMX OOPa30BATEIbHBIX OpraHU3alUsX, OCHAIICHHE
KOTOPBIX IJIAHUPYETCs, 000PYAOBAHUS, PACXOAHBIX MAaTEPUAIOB, CPEICTB OOYUCHHS M BOCTIUTAHUS,
YKa3aHHBIX B [IEPEUYHE CTAHAAPTHOI'O KOMILJIEKTA;

- IOATBEPKJeHNUE HanuuMs (1100 obecriedeHne HaIn4us 10 MoMeHTa ocHaieHus Llentpos "Touka
pocta") yciaOBMHM JJS XpAaHEHUS M MCIOJNb30BaHMSI XMMHUYECKHUX pPEAKTHBOB, B TOM YHCIE
HE00X01MMOro 000pylOBaHMs, BKIIIOYas IIKa( BHITSXKHOW MAHOPAMHBIM M mKad A8 XpaHEHUs
XUMHUYECKUX PEaKTUBOB OTHEYNOpPHBbIM, cornacHo IlepeuHio cpeacTB oOydeHHs M BOCIUTAHUS,
HEOOXOIUMBIX Ul peanu3aluu o0pa30BaTeNbHBIX MPOrpaMM HAYaJbHOIO OOIEro, OCHOBHOI'O
00IIero U CpeHero oomero 00pa3oBaHusl, COOTBETCTBYIOIINX COBPEMEHHBIM YCIIOBHSIM OOy4YCHHS,
HEOO0XO/MMOro MpH OCHAIIEHUH OO0I1e00pa30BaTEe/IbHBIX OpraHU3aluil B LEJsIX pean3aluu
MEpONPUATHIA TIO COACUCTBUIO co3daHHi0 B cyObekTax Poccuiickoii ®denepanuu (ucxoas u3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00IIe00pa3oBaTeNbHBIX  OpraHU3aLUsX,
yTBEpkACHHOMY Ipuka3zoM Munnpocsemenus Poccun ot 3 centsiops 2019 r. N 465.

OO0pa3oBarenbHbIe OpraHu3aliy, Ha 0a3e KOTOPBIX co3faroTcs U pyHkuuoHupytoT Llentpst "Touka
pocrta", MOJKHBI COOTBETCTBOBATH JIEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOMCTBY, COAECPNKAHUIO U
OpraHu3aIy pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3allii U UHBIM HOPMATHBHBIM MPaBOBBIM
aKTaMm, ONPENEISIONMM TpeOOBaHUS K OpraHu3aliu OOIIEro W JIOMOJHHUTEIBHOTO 00pa3oBaHUs
neTei.

[Tomemienust (QyHKIMOHANBHBIE 30HBI, B TOM 4YHCIe Yy4uyeOHbIe KaOMHETHl (U3HUKH, XUMHU,
ouonorun) Llentpa "Touka pocta" pekomMeHayeTCs pacnoiaraTh B Mpeesiax 0JHOTO 31aHHs.

[IpoektupoBanue, 3oHupoBanue nomenieHud LlentpoB "Touka pocta" u onpeneneHue
JIA3alH-PEIICHU OCYIIECTBIISIETCS C YYETOM PYKOBOJICTBA MO MPOEKTUPOBaHUIO HEHTpoB "Touka
pocra', yTBepxkaaeMoro (eaepaibHbIM OTIEPATOPOM.

ITpu npoexTnpoBaHuM, 30HMpoBaHUM NomeweHuil LlenTpoB "Touka pocrta" ciegyer y4uTHIBaTh
0COOEHHOCTH 000PYAOBaHHUS, PAaCXOAHBIX MaTEPUAIIOB, CPEACTB OOYyUEHUS! U BOCIIUTAHUS, KOTOPBIM
Oyzaer obecrieunBaTbcsi 0Opa3oBaTeNbHAs OpraHU3allys.

IIpoexT 30HMpoBanus nomemenuil llenTtpoB "Touka pocrta" mnpeacraBusercs PeaeparbHOMY
oIepaTopy OJHOBPEMEHHO C MIPEACTaBICHUEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranu3anusi 00pa3oBaTeJIbHOM JeATEeJIbHOCTH

OOpaszoBarenbHas JAeATeNbHOCTh Ha ©Oa3e weHTpoB "Touka pocra" ocymiecTBisercs 10
00pa3zoBaTeNbHBIM ITPpOrpaMMaM OOIIET0 U TOTIOJIHUTEIILHOTO 00pa30BaHUsI.

TpeboBanusi k ¢opmary oOpraHu3alud  00pa30BATEIBHOM  JCSITEIBHOCTH  PEryIUPYIOTCS
HaCTOAIINMU PGKOMeHﬂaHI/IHMI/I 1 HWHBIMH I/IH(I)OpMaI_[I/IOHHBIMI/I U MCTOAUYCCKHMMU MaTCpUuajlaMu



®denepanbHOro oneparopa.

HanpaBnenus peanuszyembix ¢ ucnoiab3oBaHuem pecypcoB llentpoB "Touka pocta" mporpamm
OMNpPCACIIAAIOTCA B COOTBCTCTBMHU C MCTOAWYCCKUMMHU MATCpUAIlaMU MW  PCKOMCHIAAIIUSAMU,
YCTaHaBIMBAEMbIMH U aKTyalIn3upyeMbIMu DesiepalibHbIM OIEPaTOPOM.

Ha 6a3e uentpoB "Touka pocra" oOecreunBaeTcsi peanu3anisi 00pa30BaTENbHBIX MPOrpamMM
€CTECTBEHHO-HAYYHONW U TEXHOJIOTWYECKOW HaIlpaBlIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMH 3aKOHOATENbCTBA B cepe 00pa3oBaHus U ¢ yueToM pekomeHnanuii degepaibHoro
omneparopa. B ob6s3arenpsHoM mopske Ha 6a3e neHTpoB "Touka pocra" obecrieunBaeTcsi OCBOCHHE
oOydaromuMucst y4eOHbIX mnpeameroB "Owusuka", "Xwumusa"', "buonorus" ¢ HCMIOIB30BaHHEM
npuodperaeMoro 060pyI0BaHMs, PACXOAHBIX MAaTEPUAJIOB, CPEJICTB OOYUEHHUS U BOCIIUTAHUS.

He menee 1/3 o6beMa BHEypOUHOH JEATEIBHOCTH O0YYarOIUXCs JOJIKHO ObITh OPUEHTHPOBAHO HA
NOJ/Iep)KaHUEe ECTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOH HampaBIEHHOCTEH 00pa3oBaTeIbHBIX
oporpaMM, IpH 3TOM OOBEM IPOrpaMM €CTECTBEHHO-HAYYHOM HAampaBIEHHOCTH HE MOXET
coctaBisiTh MeHee 20% orT oOumero odobeMa BHEYpOUHOM JesTesbHOCTH. OOpa3oBaTelibHbIE
OporpaMMbl 110 JPYTUM HAIPaBICHHOCTSM MpPU HAJIWYUA BO3MOXKHOCTH PEKOMEH]YETCs
MJIAaHUPOBATh C UCMOJB30BaHKEM pecypcoB LlenTpos "Touka pocra".

Pa3zpabotka pabouux mnporpamm 1o mnpeameraM "Owuszuka", "Xumwus", "buonorus", ydeGHbIM
IpeIMeTaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOM HaIpaBJIEHHOCTEH W3 4YacTH y4eOHOIo
wiana, (opMUpPYEeMO ydacTHUKaMH OOpa30BaTENIbHBIX OTHOIICHUN, MPOTpaMM BHEYPOUHOM
NESITeTbHOCTH W JIONOJHHUTEIBHOTO 00pa3oBaHUsl OCYHIECTBISETCS 00meo0pa3oBaTeIbHBIMU
OpraHu3alMsIMU, B KOTOPBIX CO3/Jal0Tcs IeHTphl "Touka pocTa", caMOCTOATENBHO C Y4YETOM
METOJAMYECKUX MaTepuaioB W  pexkoMeHpauui  DenepasbHOro  omeparopa. Peammsanus
o0pa3oBaTeNbHBIX  IPOrpaMM  JIOMOJHUTENBHOTO  O0pa3oBaHHA B MaJIOKOMIUIEKTHBIX
0o011e00pa3oBaTeNbHBIX ~ OpPraHU3allMAX  OCYHIECTBISAETCS MpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOLMX YCIOBHH. JIJIi MalOKOMIUIEKTHBIX 00Ie00pa3oBaTeNbHbBIX OpraHU3alui
JIOTTYCKaeTCsl OTCYTCTBHUE JIMIIEH3UM Ha JOIMOJIHUTEIbHOE 00pa30BaHUE U peallu3yeMbIX MPOrpaMMm
JIOTIOJTHUTEIBHOT0 00pa30BaHMUs.

PekoMenmanuu Mo WMCHOJIB30BAaHUIO CTaHAAPTHOrO KomiiekTa oOopymoBanus lLlentpa "Touka
pocTa" Tpu peamu3aly MpOorpaMM €CTECTBEHHO-HAYYHOW U TEXHOJOTHYECKON HalpaBJICHHOCTEH
onpezaenensl B [Ipunoxennn N 5 k HacTosmuM Pekomennanusm.

ConpoBokJieHHE U METOAMYEecKoe OOeCledYeHHE HCIIOJIb30BAHUSA MPO(PUIBHOTO KOMIUIEKTa
o0opynoBaHuss B 00pa3oBaTeNbHON JEATENBHOCTH 1EHTpoB "Touka pocra" OCYIIECTBISET
®denepanbHbIN OnIEpaTop.

Mertoandeckne MaTepualibl, pa3padOTKM W WHBIE MaTepHalbl IO BOIPOCAM HCIIOJIB30BAHHS
npopMILHOTO  KOMIUIEKTa  00OpynoBaHMsS  pa3pabaThIBAIOTCS,  aKTYAIM3UPYIOTCS U
pactipoctpanstoTcst DegepabHBIM OTIEPaTOPOM, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX MEHa
MHCTPYMEHTOB (BUJI€0, BeOUHAp, MMyOIUKAIIH).

@®enepalibHBIM ONEPATOPOM Ha PETYISPHON OCHOBE 0OecreurBaeTcs MPOBEIEHUE METOAMUYECKUX U
o0yyaromux MEpONpHUATHH M0 BOIPOCAM OpraHu3aluu oOpas3oBaTelbHOro mpouecca B LleHTpax
"Touka pocta" ¢ mpuMeHeHUueM MPOPUILHOTO KOMIUIEKTa 000pyI0BaHUs, OKa3aHUE METOANUYECKOMN
MIOMOIIY TP pa3paboTKe y4eOHBIX MAaTEePUAIOB, 33aHUM JUIsl COBEPIIEHCTBOBAHUS NMPAKTHUECKON
MOJATOTOBKMA OOy4aronmxcs MO Yy4eOHbIM IMpeiMeTaM, KypcaM BHEYPOUHOH JesTeIbHOCTH,
JIOTIOJTHUTEIILHOTO 00pa3oBaHUs JeTEH.

[Tenarornyeckue pabOTHHUKH, OCYLIECTBISIONINE AesITeIbHOCTh Ha 6a3e LlenTpoB "Touka pocra" ¢
IPUMEHEHHEM MNpO(UIBHOTO KOMIUIEKTa O0OpYyIOBaHMSA, MPOXOAAT OOydeHHEe IO IporpamMmam
JIOTIOJTHUTEIBHOTO MPO(ECCHOHATBHOrO 00pa3oBaHusl (Kypchl IMOBBIIICHUS KBaTU(UKAIMHM) U3



OenepanbHoro  peectpa mnporpamm  JI1O. TloBbimieHne KBaMH(PUKAUU — MEAArOTUYECKUX
pabOTHUKOB OCYIIECTBIISIETCSI HE PEKE OJTHOTO pa3a B TPH rojia.

5. Opranu3anMoHHO-MeTOIMYEeCKOe CONMPOBOKIEHUE U UCT0Ib30BaHUE
HHOI CO31aHHOH B paMKax peajn3alui HAIHOHAJIbHOTO NMPOEKTAa
"OOpa3oBanue' UHPPACTPYKTYPbI

B 1mensix KOMIUIEKCHOrO COMNpOBOXIEHUS JearesnbHocTH LlentpoB "Touka" @enepaiibHbIM
ONEpaTopoM O00ECHeUMBACTCS OCYIIECTBICHUE NYOJIUKAMK ¢ OOHOBIIGHHUS METOJUYECKUX
MaTepHaJIOB, BKIIOYAOIIMX Y4EOHO-METOAMYECKHE MaTepuabl (MHCTPYKIMH, METOJAMYCCKUE
nocoous, HHPOPMAIIMOHHBIC MAaTEPHAIIbI, MIEPEYHH PEKOMEHIYEMBIX JHTEPATYPHBIX HNCTOYHHKOB,
BHJICOMATEPHAIIBI U JIP.), a TAKXKE MaTEpUaNIbI 10 UTOraM IIPOBEACHHS MeponpuaTuii denepaabHOTO
oreparopa (BeOMHAPHI, CEMUHAPBI, KOHPEPEHIINY, COBEILAHMS U AP.).

Hns  menarormyeckux pabotHukoB IlentpoB "Touka pocra" DenepaibHbIM  ONEPaTOPOM
ofOecrieunBaeTcs TMPOBEJACHHE TEMaTHYECKHMX BEOMHApPOB U 00pa30BaTENbHBIX MEPONPHUATHH,
HAIIPaBJIEHHBIX Ha pPa3bICHEHUE BOIPOCOB pealM3alMi O00pa30BaTEIbHBIX MporpamMm Ha 0ase
LlenTtpoB "Touka pocta" ¢ mpuMeHEHHEM MPOPUILHOTO KOMILJIEKTa 000py10BaHUSI.

Jns PernoHanbHbIX KOOpAMHATOPOB U pyKoBoAsamux padotHukoB lLlentpoB "Touka pocra”
@DenepallbHBII orepaTop obecrneynBaeT MPOBEACHUE TEMAaTHYECKUX BEOMHApPOB, HAMPABICHHBIX Ha
JIOTIOJIHUTEIIbHOE PA3bSICHEHUE BOMNPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(IOpOXKHBIX KapT) mo co3fgaHuio U QyHkuuoHupoBaHuio Llentpo "Touka pocta", JOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3arenel (yHKIMOHUPOBAHUS, HCIOJIH30BAHMIO MHON CO3MAHHOW B paMKax
peanu3anuy HalmoHaIbHOTO npoekTa "Obpa3zoBaHue" HHOPACTPYKTYPHI.

B wmemax  addexTuBHON  OpraHM3allMOHHO-METOIMYECKON  MOAJEPKKHM  CO3JaHUs U
¢byuknnonuposanus Llentpos "Touka pocra" Ha Teppuropun cyobekroB Poccuiickoit denepannn
PernoHanpHbIM  KOOpPAMHATOPOM  OOECIIEYMBAETCS  BOBJIEUEHHE  JETCKUX  TEXHOIAPKOB
"KBantopuym", ueHtpoB 1udpoBoro obOpasoBanus jereil "IT-kyG", KiIOueBBIX IEHTPOB
JIOTIOJTHUTENBHOTO 00pazoBanus "Jlom HayuHoOl KosmaOopanuu" B aestensHocTh LlenTpoB "Touka
pocta" B cneayromux popmarax:

1. IIpoBeneHnue COBMECTHBIX MEPOINPHUATHI s OOydarouuxcs M IMeJarornyeckux pabOTHUKOB
00111e00pa3oBaTeNbHBIX OpraHu3anuii, Ha 0a3e KoTopbix co3naroTcs llentpsr "Touka pocra”
(oOyyaroryrie ceMHUHapbl U MacTep-Kiacchl MO BOMPOCAM HCIOIB30BaHUS 00OpYyIOBaHUS, CPENCTB
oOydyeHHss ¥  BOCIUTAHMS; METOJWYECKHME MEpONPHUATHS IO  BOIpocaM  pa3pabOTKH,
COBEPIIICHCTBOBAHUS u BHEJIPEHUS nporpaMmm JOTIOTHAUTEILHOTO o0Opa3oBaHHUs
eCTeCTBeHHO-HaquOﬁ U TEXHUYECKOU HaITpaBJICHHOCTH, OpraHu3alnuun BHeyquHOﬁ NCATCIIBHOCTU
00y4JaromnXCsl; UHAUBUAYAIbHBIE KOHCYIbTAIIUU [Tl TIeJarorndeckux pabOTHUKOB, B TOM YHUCIIE B
PEXKUME OHJ'IaI\/’IH; 3aHATUA HpOGKTHOﬁ ACATCIBbHOCTBIO, KOHKYPCHBIE W COPCBHOBATCIBHBIC
MEPONPUSITHS TS IeTeH U 1p.).

2. OpraHu3anusi ¥ y4acTHe B PETHOHAIBHBIX M MEXPETHOHAIbHBIX KOH(EPEHIHIX, (ecTUBANAX,
dopymax 1o oOMeHy ONbITOM padOThl HA BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHUCIE 1O
peanu3any NpeaMeTHbIX obnacteil "EctecTBeHHO-HayuHble npenmersl”, "EcrecTBeHHbIE Hayku'",
"Maremaruka 1 uHpopmaruka", "OOuiectBo3HaHue u ecrectBo3HaHue", "TexHomorus", a Takxke
nporpaMM  JONOJHHUTEIBHOTO  OOpa30BaHMsA  €CTECTBEHHO-HAYYHOM M TEXHUYECKOH
HaIMpaBJICHHOCTEH.

3. YyacTue pervoHaibHBIX KOOpIMHATOpOB, npexncraButeneid LlentpoB "Touka pocra" M HMHBIX
IEHTPOB, GYHKIIMOHUPYIOIINX HAa TEPPUTOpUHU cyObekTa Poccuiickoit denepannn, B MEPOTIPUATHIX
®denepalbHOTO OIlepaTopa.



['padk MepompHUsATHI, KBOTHI Yy4acTHs, COJACPKAHUE M TEXHOJOTHH IPOBEICHUS MEPONPUITUN
noBogsATcs PefaepaibHbIM ONIEPATOPOM JIOMIOTHUTEIBHO.

4. OpraHumzanusi U ydacTHE B TMPOBEACHUM WHGOPMAIMOHHBIX KAMIAHWA MO MOMYJIsSpU3aIliuu
HanroHanbHOTO TpoekTa "OOpaszoBanue" Ha TeppuTopuu CyObeKTOB Poccuiickoit denepanuu, B
TOM 4HCIE COOBITHSIX, MPOBOJUMBIX JUISi KOHCYJIBTAIIMOHHOTO COIPOBOXKICHUS POJUTEICH
(3aKOHHBIX TpeAcTaBUTENCH) OOydYaloIMXCsl O BO3MOMKHOCTSIX I Pa3BUTHUSL CIOCOOHOCTEH U
TATaHTOB WX JEeTeH, NPOPECCHOHAIBHON OpPUEHTAIlMM U YCICUTHOTO OCBOSHUS OCHOBHBIX
00pa3zoBaTeNbHBIX MPOrpaMM 00IIIeT0 00pPa30BaHUS.

5. Paspaborka, yTBepKIEHHE U pealu3alysi CEeTEeBBIX O00pa30BaTEIBHBIX MPOrpaMM  C
UCIIOJIb30BAaHUEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3JIaHHbIX B cyObekre Poccuiickoii
Qenepal B paMKax HalMOHAJIbHOrO mpoekTa "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C
JIETCKUMHU TexHomapkamu "KBantopuym".

6. BoBneuenue oOyuaronuxcst 001eo0pa3zoBaTebHBIX OpraHU3allHi, Ha 06a3e KOTOPBIX CO3AI0TCS
u ¢yakuuonupyotr ILlentper "Touka pocra", B paszauuHbie (QOPMBI  CONPOBOXKICHHUS H
HACTaBHUYECTBA C  HCIOJB30BAaHMEM  KaJPOBBIX  PECypcoB, obOecrmeyuBaroumx pabdoTy
BBICOKOOCHAIIICHHBIX YYEHHKO-MECT, CO3/IlaHHbIX B cyOBekTe Poccuiickoii depepannn B pamkax
HalMoHaJbHOrO Tmpoekta "OOpa3zoBaHue" ¢ yd4yeTOM METOAOJNOTMH  (LEIEBOM  MOJEIH)
HACTaBHMYECTBA OOyYarOUmIUXCsl JUIsl  OpraHu3aluii, OCYIIECTBISIOMUX 00pa30BaTEIbHYIO
JIEeSTENIbHOCTh MO  00IIeo0pa3oBaTeNbHbIM,  JOMOJIHUTEIbHBIM  00I€00pa30BaTeNbHBIM |
nporpaMmaM CpeaHero npodeccuoHaIbHOTO 00pa30BaHUsI, B TOM YHCIIE C IPUMEHEHUEM JTyUIIUX
MPAKTUK 0OMEHA OIBITOM MEXY 00yYarOIIMHUCS.

Lentpst "Touka pocta" HCMONB3YIOT HHYPACTPYKTYPY U KaJPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBantopuym", co3maBaeMblx Ha 0a3e 0011e00pa30BaTEeIbHBIX OpraHu3alfil, Uig pPa3BUTHUSL
MPOEKTHOM JesTenbHOCTH oOyuaromuxcs. [lemarornueckue pabotHuxu llentpoB "Touka pocrta”
o0ecreynBaroT yyacTue oOydaroIluXcs B MEpONPHUATHAX JIETCKHX TexHomapkoB "KBanTopuym" c
yIaJeHHBIM HCIIOJIb30BAHUEM O00OpYJOBaHMs, CpPEACTB OOyYeHUS U BOCHUTAHUS, a TaKXKe
NPUHUMAIOT y4acTHE B OPraHU3YyeMbIX MMM CEMHHapax Mo JAEMOHCTpauuu 3()(EKTUBHOTO OIbITa
peanuzanuu 00pa3oBaTeNbHbIX €CTECTBEHHO-HAYUYHOM, TEXHOJIOTHYECKON U MHBIX HalpaBiIeHHOCTEN
cpeau HMHBIX 00I1e00pa3oBaTeNbHBIX OpPraHU3alMi, pacIONOKEHHBIX Ha TEPPUTOPUHM CYObEKTa
Poccuiickoit @enepanuu.

PermonaneHpiM  KOOpIMHATOpOM Ha  Teppuropun cyorekra Poccuiickoit  ®Denepauuu
oOecrieunBaeTcss paboTa MO MHOJJIEP)KKE 0O0IIe00pa3oBaTENbHBIX OpraHU3alui, MOKa3bIBAIOLINX
HU3KHE OOpa3oBaTeNbHbIE pE3YJIbTaThl, C HCIOJIb30BAaHUEM HWHPPACTPYKTYPHl U KaJpOBOIO
obecrieuenus LlentpoB "Touka pocra" B pasnuuHbX (opmaTtax (COBMECTHas peanu3anus
00pa3oBaTeNbHbIX MPOrpaMM, MPOBeIeHNE 00yUalOIIUX MEPONPUITUN, CEMUHAPOB, KOHCYIbTAIUM
U 1p.).

[Tpu mpoBeneHUN pa3IMYHBIX MEPOIPHITHH, CBI3aHHBIX C pealn3alnneil HaIlMOHAILHOTO IPOEKTa
"Obpa3oBaHue", UCIOJIIB30BAaHUEM COOTBETCTBYIONIEH MH(MPACTPYKTYPHI, KaJPOBBIX M (DUHAHCOBBIX
PECYpCOB, JOHKHO OBITH 00ECIEYeHO WX HMH(POPMAIMOHHOE COMPOBOXKICHHWE, B TOM YHCIE B
CpeACcTBaXx MaccoBOW MH(OPMAIH, COIMATBHBIX CETAX, Ha caiiTaXx 00pa3oBaTeIbHBIX OpraHU3aIun
C UCTOJIb30BaHUEM (PUPMEHHOM CHMBOJIMKHU HallMOHAIBHOTO IipoekTa "O6pa3oBanue".

Nndpopmanus o6 yuactuu Lentpo "Touka pocta" B MepornpusTusax Hampasisercs OenepaibHOMy
OIIEPaTOPy B paMKaxX €XEKBAapPTAILHOIO MOHUTOPHHTA.

6. TpeboBanus k punancosomy odecneyeHuto Llenrpos "Touka
pocra'



®unancoBoe obecrieuenue ¢yHkunonuponanusi LlentpoB "Touka pocra" BkIIIOYaeT 3arparbl B
cooTBeTcTBUM ¢ OOmuMH TpeOOBaHUAMM K ONPEACICHHWI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE
TOCYJapCTBEHHBIX (MYHUIIMNIANBHBIX) YCAYyr B cdepe MOIIKOJIBHOTO, Ha4dalbHOTO OOIIEro,
OCHOBHOTO  00miero, cpemHero oOmiero, cpeaHero mnpodeccHoHalbHOTO  00pa3oBaHMS,
JOTIOTHUTEIBHOTO 00pa3oBaHusl JeTeid M B3POCIbIX, JOMOJHUTEIBHOIO MPOo(eccHOHAIBHOTIO
0o0pa3oBaHus JAJIs JIML, UMEIOLIMX WIHM IMOJyYarolluX cpenHee mpodeccuoHanibHOe 00pa3oBaHME,
po)eCCHOHAIBHOTO O0YYEeHHS, MMPUMEHIEMBIMH TIPU pacueTe o0beMa CyOCHIuu Ha (PUHAHCOBOE
o0OecrieueHUe BBINOJIHEHUSI TOCYAAPCTBEHHOrO0 (MYHMIMIIAJBHOTO) 3aJaHUsl Ha OKa3aHHUe
rOCyIapCTBEHHBIX  (MYHULMIAIbHBIX)  yCAyr  (BBIIOJHEHHE  PabOT)  TrOCyAapCTBEHHBIM
(MyHUIIMIIAJIIBHBIM) YYpEXIECHHUEM, YTBEPXKAECHHBIMM IpukazoM MuHmpocseuienuss Poccun ot 20
HOs10pst 2018 . N 235 1 BKIIFOYAOIITUMHU B TOM YHCJIE:

- omjary Tpylda IeJaroruuyeckux  pabOTHUKOB  00lIe00pa3oBaTeNbHOW  OpraHU3aluH,
obecnieunBaromux pynxuonupoanue Llentpos "Touka pocra';

- IpHOOpeTEeHNEe JOCTATOYHOTO 00beMa OCHOBHBIX CPEJCTB M MAaTepPHAIbHBIX 3aI1acOB, B TOM YHCIIE
pPacXOJIHBIX MaTEpHUaloB, JJIsi OOECIIEUCHUs peau3alii 0Opa3oBaTeNbHBIX MPOrpaMM B oObeMme,
HEOOXOAMMOM JIJIsl HETPEPBHIBHOM pean3anui 00pa3oBaTelbHOrO MPOLEeCCa;

- obecrieueHue TEKYIICH IesATeILHOCTH 00I11e00pa30BaTeIbHOW OpraHU3alud M0 00ECICYCHUIO
00pa3oBaTeNILHOTO MpoIecca.

[Ipu QopmupoBanun Owmkera cyobekra Poccuiickoit ®enepanuu (MecTHOro OromkeTa) Ha
OUYEPEIHOM ToJl ¥ TUIAHOBBIA TIEPHOJ HEOOXOAUMO MPEAYyCMATPUBATh OIO/DKETHBIC aCCUTHOBAHUS B
o0veme, HeoOxonuMoMm i (uHAHCOBOTO oOecrneueHus ¢yHkiuonupoBanus LlentpoB "Touka
pocTa", B TOM 4HCJIEe C y4€TOM COOTBETCTBYIOIIECH HHICKCAIUH.

7. 3aKJII0YHUTEIbHbIC MMOJ0KCHUS

[Tpu peanuzanuu MEpONPHUATHIA B LENSIX co3AaHus U QyHkunonupoBanus Llentpos "Touka pocra"
cyowekT Poccuiickoit ®enepanuu obecrieurBaeT coOMrOfeHUE TpeOOBaHUN aHTUMOHOIIOIHHOTO
3aKOHOJATENFCTBA U 3aKOHO/IATENhCTBA O KOHTPAKTHON cucTeMe B chepe 3aKymnmok ToBapoB, padoT,
yCiayr ajsda oOecrieueHus TOCYAApCTBCHHLIX W MYHUIHMIAJIBHBIX HYXJ, B TOM YHUCJIC B YaCTH
obOecrieueHHs TOBBIMIEHUS Y(PPEKTUBHOCTH, UCKIIOYCHHS] OTPAHUYEHUS Kpyra TMOCTaBIIMKOB H
IIOCTAaBJIIEMOT' O 06Op}IZ[OBaHI/I$[, NOBBIIICHUA PE3YJIbTATUBHOCTH  OCYIICCTBIICHHA  3aKYIIOK,
o0ecrneveHus Mpo3pavyHOCTH, MPEAOTBPAIICHUS KOPPYIIHH U JPYTUX 3I0YINOTPEOICHUN.

[Ipu ocymectBienun cyownekramu Poccuiickoii deneparnuy 3akymok TOBAapoOB, padOT, YCIyr C
[ENbI0 TPHOOpETEHUsT 000PYAOBAHUS, PACXOAHBIX MAaTEPUANIOB, CPEJICTB OOYyUEHUS U BOCITUTAHUS B
nensx co3nanus Llearpos "Touka pocra" 3a cuer cyOcumuu u3 pemeparbHOTO Or0KETA OI0KETAM
cyonrexToB Poccuiickoit @eaepanuu Ha COPUHAHCUPOBAHHME PACXOMHBIX 0053aTEIBCTB CYOBEKTOB
Poccuiickoit denepanuu:

- obecreunBaeTCsl IEHTPATU3aAIMs 3aKylIOK B TOPSJIKE, ONPENEICHHOM HYHKTOM 7 cTaTtbu 26
®enepanbHOro 3akoHa "O KOHTPaKTHOM cucteme B cdepe 3aKyloK, TOBApOB, paboOT, yCIayr IUis
o0ecreyeHns ToCyJapCTBEHHBIX M MyHULIMTIAIBHBIX HYX'";

- IPUMEHSIETCS HAIlMOHAIBHBIA PEKUM B COOTBETCTBUU C TpeOoBaHMsIMH cTaTthu 14 denepaabHOTO
3akoHa oT S5 ampens 2013 r. N 44-®3 "O koHTpakTHOU cuUcCTEME B cepe 3aKyloK TOBapoOB, padoT,
yCIyr JUIst o0ecreueH s ToCy1apCTBEHHBIX U MYHUIMITATbHBIX HYX'".

Kpome Toro, mpu ocymiecTBieHnn 3akymnok cyobektamu Poccuiickoii denepanuu T0KHBI OBITH
YYTEHBI:

- nojoxeHus nocranosineHus [IpaBurenscrBa Poccuiickont ®@enepanuu ot 03.12.2020 N 2013 "O
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MUHUMAaJIBHOH J10JI€ 3aKyIIOK TOBApOB POCCUIICKOTO MPOUCXOKIACHU";

- osio)keHus1 nocraHoBieHus [lpaButensctBa Poccuiickont ®enepannu ot 03.12.2020 N 2014 "O
MUHHMAaJIbHON 0053aTeNIbHON [10JIe 3aKYNOK POCCHUICKMX TOBAPOB M €€ JOCTH)KEHUHU 3aKa3uuKOM"
(Bmecte ¢ "llonoxkeHweM O TpeOOBaHUAX K conuepkaHuio U (popme oTdyera 00 oOBeMe 3aKyIoK
POCCHIICKHX TOBapOB, B TOM YHCJIE TOBapOB, MOCTABISIEMBIX IPH BBHIMOJIHEHUH 3aKyaeMbIX padoT,
OKa3aHUU 3aKyMaeMbIX YCIIYT, OCYLIECTBICHHBIX B IIEJIAX JOCTHKEHHS 3aKa34MKOM MHHHUMAaJIbHOU
0053aTEIbHONM JTOJTM 3aKYNOK, O TpPeOOBaHUSAX K COJCpPKAHHUIO OOOCHOBAaHUS HEBO3MOXXHOCTHU
JOCTHKEHUS 3aKa3YMKOM MUHUMAJIbHOU 00s3aTeNbHOM JOJIHM 3aKyIOK POCCHICKUX TOBapOB (B TOM
YHCJIE€ TOBAPOB, IMOCTABISEMBIX IPH BBHIMOJHEHUHM 3aKyMaeMbIX paboT, OKa3aHWM 3aKyIaeMbIX
yCIIyT) OTHAEIbHBIX BUIOB, MPU OCYIIECTBICHUU 3aKyNMOK KOTOPBIX YCTAaHOBJIEHBI OrpaHUYCHUS
JIOITyCKa TOBApOB, TMPOUCXOSIINX M3 HMHOCTPAHHBIX TOCYAApCTB, O TOpPSJIKE TMOATOTOBKU H
pa3MerieHuss B eQuHOW HWH(OPMALMOHHOW cHUcTeMe B cdepe 3aKylnmoK TaKuX oOTdeTa H
o0ocHoBanua", "llonoxeHUEM O MNOpSAKE, KPUTEPUSAX M IOCIEACTBUM IPOBEACHMSI OLIEHKU
BBITIOJTHEHHS 3aKa3UMKOM OOS3aHHOCTH JIOCTHXKEHUS MUHHMAIIbHOM 0053aTENbHON 0 3aKyIOK
POCCHIICKMX TOBapoOB (B TOM YHCJIE TOBAPOB, MIOCTABISEMBIX IPU BBHIIIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHWU 3aKYyMaeMbIX YCIYr) OTACNbHBIX BHUIOB, IPU OCYIIECTBICHUH 3aKyIMOK KOTOPBIX
YCTaHOBJICHBI OTPAaHUYEHUS JIOMTYCKa TOBAPOB, MPOUCXOISAIINX U3 HHOCTPAHHBIX TOCYy1apcTB").

Ipunoowcenue N 1

K Memoouueckum pekomenoayusim

KOMILIEKC MEP ("IOPOXKHAS KAPTA") [1O
CO3JAHUIO U ®YHKIIMOHUPOBAHMUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOTMYECKOM
HATIPABJIEHHOCTEMH "TOUKA POCTA"

N Haumenosanue OTBETCTBEHHBIH PesynbTar Cpok
MEPOIPUITHS
1. Y TBEpKICHBI: PernonanbHbIN PacniopsiauTenbHblil [He nmo3aHee 31
- JIOJDKHOCTHOE JIMIIO B [KOOPAUHATOP AKT PETMOHAJIBHOTO [sHBaps X <2>roxaa
COCTaBe oprasa
[PETMOHAIIBHOTO VICITOJTHUTEIIbHON
BEIOMCTBEHHOI'O BIIACTH,
[IPOEKTHOTO oduca, OCYIIECTBIISIOIIETO
OTBETCTBEHHOE 3a rOCYAapCTBEHHOE
CO3aHHE U yrpaBiieHue B chepe
(yHKIIMOHMPOBAHUE 00Opa3oBaHus (Hanee
eHTpoB "Touka -
pocra"; pacropsiANTEIbHBIN
- ITOKa3aTesIn axT POlIB)
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e TeIbHOCTH LIEHTPOB
"Touka pocra";

- TunnoBoe [lonoxxenue
0 IESTEIIbHOCTH
[lenTpoB "Touka
pocTa" Ha TEPPUTOPUHN
cyonekta Poccuiickoit
Denepanun

- IepeyueHb
00111600pa30BaTEIbHBIX]
OpraHu3alnii,
[PacTOJIOKEHHBIX B
CEJIBbCKON MECTHOCTH U
MasbIX ropojiax, Ha
0a3e KOTOPBIX
[TAHUPYETCS CO3JaHKe
[lenTpoB "Touka

1eHTpoB "Touka

pocra"

pocta".
CdopmupoBan u PernoHaibHbIN [TrceMo CoracHo
COIIacOBaH KOOpJAUHATOP, (benepaabHOro OTIEIBHOMY
MHOPACTPYKTYPHBIH  |penepaabHbIi orneparopa u rpaduxy
ITICT orepaTop PacoOpsAUTEIbHBIN
axt POVIB

OOBsBJICHBI 3aKYNIKH  |PeruoHanbHbIi l13Bemenus o He rno3aHee 1 anpens
TOBApOB, PabOT, YCIYT [KOOPAWHATOP [IPOBEACHUHN X roma
1 co3ganus LlenTpos 3aKyIIOK
"Touka pocra"
CchopmupoBaHbl PerrnonanbHbIN PacriopsiauTenbHbIN [He nmo3aHee | anpens
[IPOEKTHI 30HUPOBAHHUS [KOOPAUHATOPD axT POVB X rona
LlentpoB "Touka
pocta"
[IpoBeeH MOHUTOPUHT|PErMOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
[paboT MO MPUBEJACHUIO [KOOPAUHATOP onpeaensieMon anee exeroaHo
romanok Lientpos MuHIIpOCBELCHUS
"Touka pocra" B Poccun unu
COOTBETCTBHE C DenepaabHbIM
METOANYECKUMHA OIIEPATOPOM
[PEKOMEHIallUIMU
MUuHIIpOCBENIEHUS
Poccun
Hauano paboTsl PernonanbHbIN udpopmannonnoe |l ceHtsa6psa X rona
[{enTpoB "Touka KOOPIUHATOP ocsemienne B CMU

ocra"
E>xekBapTanbHbIN PervonaibHBIN OTuer 1 okTs16pst X roxa,
MOHUTOPHHT KOOPIAUHATOP DenepanbHOMY nasee -
BBITOJTHEHUS OIepaTopy Mo €KEKBAPTAJIbHO B
[TOKa3aTeJIe CO3MaHMs UTOraM T€YEHHE 2-X JIET
1 QYHKLIMOHUPOBAHUS MOHHMTOPHHIA




<2> X - roj nosy4yeHus cyocuanu.

Ilpunoowcenue N 2

K Memoouueckum pekomenoayusim

MUHHUMAJIBHBIE UHINKATOPHBI 1 IIOKA3ZATEJIA
PEAJIN3ALIMA MEPOIIPUATUH 11O CO3IAHUIO U
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX,
PACIIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOUN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEH "TOYKA POCTA"

OCBaMBAIOLINX /1B U
Oosee yueOHbIX
peaMeTa U3 yuciia
MpeAMETHBIX 00J1acTein
"EcTecTBEHHO-Hay4YHbIE
[peaMeTsl”,
"EcTecTBeHHbIE HayKn",
"Marematnka u
uHpopMaTuka',
"OO0111ecTBO3HAHUE U
ecTeCTBO3HAHHUE",
"Texnonorus" u (Uan)
KypChl BHEYPOUHOMH
esITeTbHOCTH
OOIIeNHTEIIEKTYaIbHON
HaIpaBIEHHOCTH C
MCTIOJIb30BaHUEM
CpPEICTB OOYYCHHS U
BocniuTaHus Llenrpa
"Touka pocra" <3>

N Haumenosanue MunuManbHoOe MunuManbHoOe Meroauka pacyera
MHAMKATOpa 3HAYEHHE B IO/ V11 | 3HAYEHME B IOJ JJIs MUHUMAaJIbHOIO
(mokazaress) 00111€00pa30BaTENIbHBIX| MaJIOKOMIUIEKTHBIX |[IOKa3aTess B LIEJIOM 110

opraHmsanuii, He |0o01eoOpazoBaTeNbHbIX| CYObeKTY Poccuiickoi
SBIISIOIINXCS OpraHu3anui ®denepanyu, B roj
MaJIOKOMIUIEKTHBIMU
ducneHHocTh 300 100 CymMma 3Ha4eHUH
00y4JaroImuxcs (B rox otkpbiTHs - 150)|(B rox oTkpbIThs - 50) |[MOKa3aTens mo BceM
00111€600pa30BaTENbHOM 00111600pa30BaTEIbHBIM
OpraHu3aIuy, OpraHu3anusmM, Ha 6aze

KOTOPBIX CO3JIAl0TCS
eHTpsl "Touka pocra"




(uenoBek)

2 |[UucieHHOCTh 60 30 CyMMa 3HaYCHHI
00y4JarImuXCs (B rox otkpbITHs - 30) |(B TOa OTKphITHSA - 15) [MOoKa3aTess mo BceM
00111600pa30BaTEIIHHOM 00111600pa3oBaTeIbHBIM
OpraHU3aIiH, OpraHmu3anusaM, Ha 6aze
OCBaMBAIOIINX KOTOPBIX CO3/IAl0TCS
TOIIOJIHUTEIbHBIC tentpsl "Touka pocra"
00111€00pa3oBaTeIbHBIC
[POrPaMMBI

TEXHUYECKON U
€CTECTBEHHO-HAy4YHOU
HAIIPaBJIEHHOCTHU C
MCII0JIb30BAaHUEM
CPEICTB OOyueHUs U
BocniuTanus LlenTpa
"Touka pocra" <4>
(uenoBek)

3  |lonsa memarormdeckux (100 100 100
PaOOTHUKOB LIEHTpa
"Touka pocra",
[IpouIeInX 00y4eHne
[0 MpOrpaMMaM U3
[peecTpa nporpaMmm
[OBBILICHUS

KB (DUKAITAH
(benepanbHOTO
oriepaTopa <5> (%)

<3> Hcnonb3oBaHue cpeAcTB 000py10BaHusl, 00yUYEHHUsI U BOCIIUTAHUSI BO3MOKHO Ha BCEX YPOBHSX
o01iero o6pa3oBaHus U L1€1eco00pa3Ho s peanu3alii ypOUHOU U BHEYPOUHOU JIESTENbHOCTH 10
IporpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOW HampaBieHHOCTe. Pacuer moxazaresns
npeaycMaTpuBaeT — CyMMHPOBAaHHE  YHUCIEHHOCTH  oOydarommxcsi — 001eoOpa3oBaTesbHOM
OpraHM3aIy, KaXAbli U3 KOTOPHIX 33JIeHICTBOBAH B OCBOEHUH HE MEHEE JBYX MPEIMETOB, KYpPCOB,
JUCLUIUIMH (MOAYJel) eCTeCTBEHHO-HayyHOW M TEXHOJOIMUECKOW HamlpaBIEHHOCTEH B pamKax
peanu3aii OCHOBHBIX OO0IIe00pa30BaTENbHBIX MPOrpaMM. YUHUTHIBAIOTCS y4e€OHBbIE IPEIMEThl U3
yuciaa npeaMeTHbIX oOmacreit  "Marematnka u  uHpopMmaTtuka', "OOmecTBO3HaHHE U
ecrectBo3Hanue", "TexHomorus", "EcTtecTBeHHO-HayuHble npeameTsl’, "EcTecTBeHHbIE HAyKH' M
(M) Kypchl BHEYPOUHOHM NIESTENBHOCTH, peaji3yeMble C HCIOJIb30BaHMEM CPEACTB OOy4YEHHS U
Bocriutanus llentpoB "Touka pocta". B cmywae, eciu B oOmieoOpa3oBaTenbHON OpraHU3aIlNH,
00I11as1 YUCIEHHOCTh OOYYAIOUIMXCS MEHBIIIE YKa3aHHOTO 3HAUYEHUs, 3HAYCHHE TOKa3aTels JT0JKHO
cocTaBiATh He MeHee 80% oT o01el YMCICHHOCTH 00yJaroIuXCsl.

<4> B cnyuae, eciu B 0011e00pa3oBaTeIbHON OpraHu3aluy, o0Ias YUCIEHHOCTh O0y4aromuxcs
MEHbBIIIE 3HAYEHHS, YKAa3aHHOTIO B IOKaszaTene 1, 3HaueHHe MoKa3aTensl JOJDKHO COCTaBJISATh HE
menee  20%  or  oOmei  yMciaeHHOcTH — oOywarommxcs.  Jng  MaJOKOMITIEKTHBIX
0011e00pa3oBaTeIbHbIX OpPraHU3alMi JIOMYCKAeTCsl OTCYTCTBHE JUIEH3UM Ha JIOMNOJHUTEIbHOE
00pa3oBaHUE U PeaTU3yeMBbIX ITPOrPaMM JOMOJIHUTEIHLHOIO 00pa30BaHMs.

<5> B cootBerctBUM ¢ NYyHKTOM 2 yactu 5 crtatbu 47 denepanpHoro 3akona ot 29.12.2012 N
273-®3 "OO6 o6pazoBanuu B Poccuiickoit ®enepanuu"  moOBBINIEHWE  KBaTH(pUKAIIH
MeIarornyeckux pabOTHUKOB OCYHIECTBISIETCS HE PeXe OJHOro pa3a B TpH roza. lloBeimeHue
KBATH(UKAIMK TIeAarornaeckoro paboTHuka meHTpa "Touka pocta" 3aCUUTHIBACTCS MPH HATUIUH
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JIEeHCTBYIOMIEro (C JaThl MPOXOXKICHUS MPouuio He Oosiee 3 JIeT) YIOCTOBEPEHHS O IMOBBIIICHUN
KBAJTM(HUKAIMK 10 MPOrpaMMaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsIM Llentpa "Touka pocra',
WIM TIPOXOXKJIEHUM OOydeHHUs Mo MporpaMmam (QenepalbHOTO orepaTtopa. TakKe y4YUThIBaeTCs
HAJIMYME y TNENarormyecKux pPaOOTHUKOB YAOCTOBEPEHUIH O TOBBIICHUHM KBAJU(PHUKAIHUN 10
nporpaMmmaM  u3  DenepasibHOrO peectpa 00pa3OBaTENbHBIX IPOrpaMM  JOMOJHUTEIHLHOTO
po(hecCHOHATLHOTO 00pa30BaHUsI.

Tlpunoowcenue N 3

K Memoouueckum pekomenoayusim

HEPEYEHD OBILIEOBPA3OBATEJIBHBIX
OPI'AHM3ALIMIM, HA BA3E KOTOPBIX INIAHUPYETCSI
CO3JAHUE U PYHKIHUAOHUPOBAHUE HEHTPOB
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOU U
TEXHOJIOT'MYECKOH HAIIPABJIEHHOCTEH "TOYKA
POCTA"B _ 104Y B PAMKAX ®EJIEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOTI'O ITPOEKTA "OBPA3OBAHHUE" B

POCCUMCKOH ®EJIEPAILINN)

(HAUMEHOBAHUE CYBBEKTA

HanmenoBanue
MYHUITUTIATEHOTO
o0Opa3oBaHUs

/11

Haumenosanue
00111600pa3oBaTeIbHON
opraHu3zaiuu, Ha 0aze
KOTOPOH IIJIaHUPYETCS
co3nanue Llentpa
"Touka pocra"

FOpunnueckuii anpec

00111600pa3oBaTeIbHON

opraHu3zanuu (o
yCTaBy)

YucieHHOoCTh
00yJaronmxcs|

ManokoMIIeKTHAS
(ma/Her, KOIM4YeCTBO
KJIaCCOB-KOMILJIEKTOB)

Ipunooswcenue N 4

K Memoouueckum pekomeHoayusam

TUIMOBOE MOJIOKEHUE O HEHTPE OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJOT'MYECKOM
HANPABJIEHHOCTEM "TOUKA POCTA" HA BA3E
<HAMMEHOBAHUE OBLLIEOBPA3OBATEJLHOM
OPTAHU3BALIUU>




1. O01mme MoJIOKEeHUSA

1.1. Ientrp obOpa3oBaHUS E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HarpaBiieHHOcTel '"Touka
pocta" Ha 0a3e <HaMMEHOBaHHE 00IIE0Opa30BaTEIIbHONW OpraHmu3anuu> (naiee - LleHTp) co3man ¢
HENBI0 Pa3BUTUS Y OOYYAIOUIMXCS €CTECTBEHHO-HAYyYHOH, MaTeMaTH4ecKoil, MH(POPMALMOHHOM
rPaMOTHOCTH, (OPMUPOBAHUS KPUTHYECKOTO W KPEATHUBHOI'O MBIIIJICHUS, COBEPIICHCTBOBAHMUS
HAaBBIKOB €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOUW HAIPABICHHOCTEH.

1.2. LleHTp HEe SBISIETCS IOPHUAWYCCKUM JIMIIOM M JCUCTBYET JJIsi OCTHIKEHUS YCTABHBIX IIeNel
<HAaMMEHOBaHHE 00IE00Pa30BaTEILHONW OpraHu3aluu> (Jajee - YUpexIeHHe), a TakKe B IEIsX
BBITIOJTHEHMSI 33a7a4 M JOCTM)KCHHS TIOKa3aTelied M Pe3yJlbTaTOB HAIMOHAIBLHOTO MPOEKTa
"O6pa3oBanue".

1.3. B cBoeii pgesrenbHocTu LlenTp pykoBonctByercs @DenepanbHbIM 3aKOHOM Poccuiickoit
Oenepannn ot 29.12.2012 N 273-d3 "OO6 obpazoanuu B Poccuiickori denepanun", ,
JpYrUMH HOPMAaTHBHBIMM JOKyMeHTaMu MunHucrepcrBa npocseuieHuss Poccuiickonn ®enepanun,
WHBIMU HOPMAaTHBHBIMHM NpaBOBbIMH akTaMu Poccuiickoit ®denepanuu, mporpammon pa3BUTHS
<"HamMeHOBaHUE 00I11e00pa30BaTeIbHOW OpraHu3alu>, IUIAaHAMH palOoThl, YTBEPKICHHBIMU
yupeautenem 1 HactoAamuM [lonoxxeHuem.

1.4. LlenTp B cBOEH AEATETHLHOCTU MOIYMHICTCS PYKOBOIUTENIO Y UpexkaAeHUs (AUPEKTOPY).

2. lean, 3anaun, pynkuuu nesareabHoctu Llenrpa

2.1. OcHOBHOM 1ENbIO AEATENBHOCTH lleHTpa sBiseTCS COBEPLICHCTBOBAHME YCIOBHM IUIA
MOBBILIICHUS] KayecTBa 0Opa30BaHUs, PAaCIIMPEHHs] BO3MOXKHOCTEM OOy4aroumxcs B OCBOCHHMH
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAyYHON M TEXHOJOTHYECKOW HampaBiIeHHOCTEH, Mporpamm
JIOTIOJTHUTEIBLHOTO 00pa30BaHMs €CTECTBEHHO-HAYUYHON U TEXHUYECKOW HaNpaBJIEHHOCTEH, a TaKxKe
JUIs TIPAaKTHYECKOM oTpaboTKM yueOHOro Matepuana 1no yueOHsM npeameram "®dusuka", "Xumus",
"buonorus".

2.2. 3anayamu LlenTpa sBastoTCS:

2.2.1. peanu3anus OCHOBHBIX O0OIIEO0pa30BaTEIbHBIX NPOTpaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKOM HAIIPaBICHHOCTEW, B TOM YMCJIE B paMKaxX BHEYPOYHOU
NeSITeIbHOCTH 00yUaroIuxcs;

2.2.2. pa3paboTka W peaau3alys Pa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX 00Ie00pa30BaTeIbHBIX
MporpamMM €CTECTBEHHO-HAYYHOU M TEXHUYECKOW HANpaBJIEHHOCTEH, a TakKe MHBIX IMpOorpamm, B
TOM YHUCJIC B KaHI/IKy.]'ISIpHI)II\/II nepuon;

2.2.3. BoByIeUEHHE 00YJAIOIIMXCS U MEJarOrM4ecKuX paOOTHUKOB B ITPOEKTHYIO JESITETbHOCTD;

2.2.4. opraHuzanus BHEYYEOHOH JeATEeIbHOCTM B KAaHMKYJSIpHBIA TepHoi, pa3paboTka u
peaiM3anys COOTBETCTBYIOIIMX 00pa3oBaTENIbHBIX MpOrpaMMm, B TOM 4YHCIE s Jlarepei,
OpraHU30BaHHbBIX 00Pa30BaTENbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBINA TIEPUO/;

2.2.5. TOBBIIICHUE HpO(I)CCCI/IOHaHLHOFO MacCTEpCTBa MNECAArOrMUCCKUX pa60THI/IKOB L[CHTpa,
peaAIM3yIOIMNUX OCHOBHBIC U JOITOJTHHUTCIBHBIC 06meo6pasoBaTenLHme IMporpaMMmal.

2.3. HCHTp IJId JOCTUXKCHUA LCJIN U BBINIOJIHCHUS 3a/1a4 BIIPABC B3aI/IMOIIeI>JICTBOBaTb C:
- pa3JINYHbBIMUA OGp@.BOBElTCJIBHBIMI/I opraHu3alusiMu B q)opMe CCTCBOI'O BBaHMOHeﬁCTBHﬂ;

- C UHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsIMHU, Ha 6a3e KOTOPhIX co3/1aHbl IeHTpH! "Touka pocra";
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- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBIISIOUIMM (QYHKIMH 1O HHGOPMAIMOHHOMY,
METOAMYECKOMY U OPTaHU3aLMOHHO-TEXHUYECKOMY CONIPOBOXKICHUIO MEPOIIPUATHH 110 CO3AHHIO U
GbyHKIMOHUPOBaHUIO TEHTpoB "Touka pocrta", B TOM 4YHCIE 110 BOIMPOCAM TOBBIIICHUS
KBaJTM(PHUKAIUY TIeJarOTHIECKUX paOOTHUKOB;

- 00y4JalOIMUMUCS ¥ POIUTEIISIMU (3aKOHHBIMHU TPEACTABUTEISAMHU) OOYJArOIIMXCS, B TOM YHCIE C
MIPUMEHEHHUEM JTMCTAaHIIMOHHBIX 00pa30BaTEeIIbHBIX TEXHOJIOTHH.

3. lHopsinox ynpasJienusi llenTpom "Touka pocra'

3.1. PykoBogutens VYupexaeHus U3MAa€T JIOKAJIbHBIA HOPMATHBHBIM aKT O Ha3HAYEHUU
pykoBoautens Llentpa (kypaTtopa, OTBETCTBEHHOTO 32 ()YHKIIMOHUPOBAHUE W PA3BUTHE), & TAKKE O
co3nanuu Llentpa u yrBepxaeHuu [lonoxenue o nesreapHocT LleHTpa.

3.2. PykoBomutenem lleHTpa MokeT OBITb Ha3HAUYE€H COTPYAHMK YUpPEXKACHUS U3 4YHUCIA
PYKOBOISIINX U MEJArOTHYECKUX PAOOTHUKOB.

3.3. PykoBonutens LlenTpa 06s13aH:
3.3.1. ocymecTBIATh ONEpaTUBHOE PyKOBOJACTBO LleHTpoM;

3.3.2. npexncraBnaTh uHTEpechl LleHTpa Mo JOBEpEHHOCTH B MYHMIMIAJIBHBIX, IOCYAapCTBEHHBIX
OpraHax perMoHa, OpraHM3aIMsIX U pean3aluy neiel u 3angad Llenrpa;

3.3.3. oruutsiBaThCs niepes PykoBoautenem YupexxaeHus o pe3yiabTarax padotsl LlenTpa;

3.3.4. BBINOJHATH UHBIE OOA3aHHOCTH, MPEAYCMOTPEHHBIE 3aKOHOAATEILCTBOM, YCTaBOM
YupexnaeHus, 10JKHOCTHOM MHCTPYKIMEN U HacToAIMM [lonoxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocymiecTBIATh paccTaHOBKY KajpoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYLIECTBIISIETCS
IIPUKA30M PYKOBOJIUTEINS Y UPEkKACHHUS;

3.4.2. Mo coriacoBaHUIO C PYKOBOAMUTENEM YUPEKIEHUSI OPTaHU30BBIBATH YU€OHO-BOCITUTATENbHBIH
npouecc B LleHTpe B COOTBETCTBUU ¢ LIEJIAMU U 3aa4aMu LleHTpa 1 OCyIIECTBIATh KOHTPOJIb 3a €r0
peanu3anuei;

3.4.3. ocymecTBIATh MOATOTOBKY O0OyYaromMXcsi K YYacTHIO B KOHKypcax, OJIMMIIMAJax,
KOH(EepeHIMAX U HHBIX MEPONPUATHIX MO MPOQUITIO HarpaBlieHUH nesrenbHocTH LlenTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJAWTENEM YUPEXKIEHUS OCYIIECTBIATh OPTraHU3aLMI0 U
MIPOBEJICHNE MEPOTIPUATHI MO Ipod U0 HarpaBiaeHU nesTenbHocTH LlenTpa;

3.4.5. ocyliecTBIATh MHBIE TpaBa, OTHOCSIIMECS K JieaTeNbHOCTH LleHTpa u He mpoTuBOpeyalue
HelsiM M BHJAAM JESTENIbHOCTH 00pa3oBaTebHOM OpraHM3alii, a TakXKe 3aKOHOJATEelIbCTBY
Poccuiickoit @enepanuu.

Ipunoowcenue N 5

K Memoouueckum pekomeHoayuam

PEKOMEHJALIUUA 110 UCITIOJIBb3OBAHUIO
CTAHAJAPTHOI'O KOMIIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOUYKA POCTA" IIPU PEAJIMZAIIUAN



IMIPOT'PAMM ECTECTBEHHO-HAYUHOMW "
TEXHOJOI'NMYECKOU HATTIPABJEHHOCTEN

[lepedyenr cTaHAapTHOTO KOMILIEKTa OOOpymoBaHus st ocHameHus llentpoB "Touka pocra"
c(OpPMHUPOBAH C YYETOM Psijia IPUHIIMIIOB, B TOM YHCIIE:

[TpuHIMI TPEeeMCTBEHHOCTH cUCTeM 00opyaoBaHus. O0opya0BaHUE /ISl IPOBEICHUS YYCHUYESCKIX
NPAaKTUYECKUX PA0OT SBISIETCS OOMMM JUIs YPOBHEW OCHOBHOTO OOIIET0 M CPEeIHEro OOIIero
oOpazoBanus. B cuctemMe HarIsgHBIX CPEICTB OOYYSHHS W JEMOHCTPAIIMOHHOTO O0OpYIOBaHUS
UMEIOTCSl 0a30BBIE AJIEMEHTHI, 00IIUe IS OCHOBHOTO OOIIET0 M CPEAHEero OOIero o0pa3oBaHMS.
[udpoBas nabopaTopus u 00OpymOBaHHME OOINEr0 HAa3HAYCHHUS TO3BOJISIOT 00ECIeUYnBaTh
JeSITeTbHOCTh O00yYaromMXCcsi Kak B OCHOBHOM, Tak M B CTapIleil IIKOJie, 2 B COBOKYITHOCTH C
UQPPOBBIMU JTA0OPATOPUSAMHU IO (PHU3UKE, OMOJOTHH M XUMHUH - TPAKTHYECKYIO JICATEIBHOCTh B
pamMKax M3y4eHMs €CTECTBEHHO-HayuHbIX IIpeamMeToB B 10 - 11 knaccax Ha yriyOJIeHHOM ypOBHE.

[TpuHIMIT coYeTaHUsT KIACCUYECKHMX W COBPEMEHHBIX CPEJICTB H3MEPEHHA M  CIIOCOOOB
IKCIEPUMEHTAJIBHOTO HCCIICAOBaHUsS sBICHUNA. B cocTaB 00OpyIOBaHUS BXOMAT KIACCHYCCKHE
CpeICcTBAa HM3MEpeHUs (HalpuMep: JIUHAMOMETPBI, CTPEIOYHBIC AaMIIEPMETP K BOJBTMETP) H
1 poBbie MPUOOPH! (Hampumep: HUGPOBbIE BEChl, ceKyHIoMep) U AaTyuku. CoOII0eHHe TOTO
NPUHIUIIA UMEET 0c000€ 3HAYCHHE Il YPOBHS OCHOBHOTO OOIIET0 00pa3oBaHMsI, MOCKOJIBKY 3/1€Ch
NPOMCXOJUT 3HAKOMCTBO CO CHoco0aMu H3MEpeHHs (U3NYECKUX BEIHYUH, (HOPMUPYETCS
MOHWMAHHUE TPHUHIMIIOB JCHCTBUS aHAIOTOBBIX H3MEPHUTEIBHBIX MPHOOPOB W obecredynBacTCs
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB IU(POBOit T1abopaTopuH.

[TpyHIMIT TPHOPUTETA YUEHUUYECKOTO IKCIEPUMEHTA Ui pealn3allii CUCTEMHO-/EATEIbHOCTHOTO
noaxonaa. Peanusanus cHCTEMHO-AEATEIBHOCTHOIO MOJX0/a B OOYYEHHHM €CTECTBEHHO-HAy4HBIM
npeaMeramM 0OasupyeTcsi B IEPBYIO OYepeb Ha BOBJIEUEHUH OOYYaIOIIMXCS B IMPAKTHUYECKYIO
JeSITeIbHOCTD 10 MPOBEJCHNUIO HAOMIOACHNH 1 onbITOB. [109TOMY 3HauMTENbHAS YacTh HAOIIOIEHUH
U ONBITOB, KOTOpPblE B TPAAUIMOHHOW METOAMKE TMpEeAarajuch KakK JIEMOHCTPAI[MOHHBIE,
NEpEeHECEHBl B pa3psijl yYeHHUYecKuX paboT. Cienyer OTMETUTh, YTO B HACTOSAIIEE BpeMs U3ydeHHE
bU3MKYA, XUMHUHM U OWOJOTMM B OCHOBHOM IIKOJE€ W Ha 0a30BOM YpOBHE CTapIIeH MIKOJIBI
OPUEHTHUPYETCSI HA OCBOEHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KOTOPOE UAET Yepe3 pa3BUTHUE
CIIOCOOHOCTEH yyalMxcsi aHaJIU3upOBaTh Pa3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0 MH(POPMAILUIO U
UCIOJIb30BaTh MOJYYECHHBIE 3HAHUS U1 OOBSCHEHMS SIBICHUI M MPOLIECCOB OKPYXKAIOIIEro MHpA;
MOHMMATh OCOOCHHOCTH MCIIOJIb30BAaHUSI METOAOB €CTECTBO3HAHMS JUISl TMOJYYEHMs] Hay4HBIX
JAHHBIX; MPOSBIATH CAMOCTOSATENBHOCTh CYKIEHUI M MOHMMATh POJIb HAYKH M TEXHOJIOTMUECKHUX
WHHOBAIIMM B pa3BUTUHU OOINECTBA; OCO3HABATH BAKHOCTb HAYYHBIX HCCIEAOBAHUNA U HX CBS3b C
HalllUM MaTE€pUAIIbHBIM OKPYXXEHMEM M COCTOSHUEM OKpy)kawooleld cpeabl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 TPAaMOTHOCTh IPEAINOJaraeT akleHT Ha METOAOJOTHI0 HAYKH M HaIpsIMYIO
CBSI3aHO KaK C OOIIMM YHCIIOM YUYEHHUYECKHX OIBITOB B KypCax €CTECTBEHHBIX HAyK, TaK M
HAIPaBJIEHHOCTbIO HUX Ha (OpMHpPOBAaHME CAMOCTOSITENILHOCTH JEHCTBUM TpU MPOBEICHHUU
HaOJr01eHui, N3MEpEeHU U UCCIeT0BAaHHA.

Hcnonp30BaHue CpEACTB HAMNIAIHOCTH W Yy4eOHOro oO0opynoBaHUs B Yy4eOHOM mpoliecce
HAIPABJICHO HA BBITIOJHEHUS CIICAYIOMUX (QYHKIHI: OOeCcIeuynBaroT 0oJiee TOJHYI0 H TOYHYIO
uH(popMaIMio 00 M3yd4aeMOM SIBIEHUU WIH OOBEKTE U TEM CaMBIM CIOCOOCTBYIOT MOBBIIIECHUIO
KadeCcTBa O6y’~IeHI/I$I; IOMOraloT B MAaKCHMaJILHOU MECpPE Pa3BUThH IMO3HABATCIIBHBIC HWHTCPECHI
ydamuxcs; MOBBIIAKOT YPOBCHb HAIrJIAAHOCTU W OOCTYIMHOCTH OGy‘IGHI/IH; YBCINYUBAIOT OGT»CM
CaMOCTOSITEIILHOW Pa0OTHI YUAIIUXCSl HA YPOKE U BHEYPOUHOU JIEATEITHHOCTH; CO3AF0T YCIOBHS IS
OpTraHU3aINH MPAKTUKO-OPUCHTHPOBAHHON MPOEKTHOW U MCCIIEOBATEIBCKON NEATEeIHbHOCTH; JA0T
BO3MOJKHOCTh JIOCTYITHEE M TJIy0XK€ PACKPBITh COACpKaHWE y4eOHOTO MaTepHuayia, CIOCOOCTBYIOT
(OpPMHPOBAHUIO y yYAIIUXCS TOJIOKUTEITBHBIX MOTUBOB 00Yy4EHUS.



Baxwueiimeii uvacthio ocHamenus Llentpa "Touka pocra" sBisercs uugpoBas nadopaTopws,
nepevyeHb JaTYMKOB KOTOPOW IMO3BOJISICT MCIIOJIB30BATh 3Ty Ja00paTOPHIO MPU M3yYeHUH (PU3HKH,
XUMHHU ¥ OMoJoruu. BBeseHne B IIKOJbHBIN 3KCIIEPUMEHT LU(POBBIX JaTYUKOB JAJISI PETUCTPALIH
Pa3IMYHBIX BEJIMYUH M BO3MOXKHOCTH HCIOJB30BaTh KOMIBIOTED (CMapTHOH WM IUIAHILIET) IS
pacyeToB UM O(QOPMIICHMs PE3yJbTaTOB OIBITOB, MO3BOJSAET NEPEUTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb MPOBEACHUS H3MEPEHMH, YIPOCTUB IMPOLECC U3MEPEHUH U IOBBICUB WX TOYHOCT.
[TosiBnenne 1MQPOBBIX TEXHOJIOTMI B Ja0OpAaTOPHBIX pabOTax MOBBILACT MX AaKTyaJbHOCTh U
IIPUBJIEKATEILHOCTh B CO3HAHUU COBPEMEHHOI'O IIKOJIbHMKA, YCHJIMBAET HAIJISIAHOCTh KAaK B XOJE
OMBITOB, TaK W IpHU 0OpabOTKE pPE3yIbTAaTOB C MCIIOJIB30BAaHUEM IMPOrpaMMHBIX cpeacTB. s
HKCIIEPUMEHTOB MO OMOJOTMHM M XHMHH 3TO SIBJISIETCS 3HAYMMBIM IEPEXOJOM OT KaueCTBEHHBIX
HaOJII0AEHUH U OIBITOB K KOJUYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnons3oBanne HH(prBOﬁ J'Ia60paTOpI/II/I CYIIECTBCHHO H3MCHACT IOAXOAblI K IMPOBCACHUIO U
ACMOHCTpPAlMOHHBIX, 1 YHCHUYCCKUX OIIBITOB:

Hcnonb3oBanue HUQPOBBIX AATYMKOB B KAYECTBE H3MEPUTENBHBIX HHCTPYMEHTOB H3MEHSET
MOJIXO/IbI K IIPOBEJICHUIO MIPSMBIX U3MEPEHUH (PU3NUYECKIX BEINYHH.

TpaguuMOHHO B KadecTBE CPEICTB HM3MEPEHHs HCIOJIB30BAINCH MPOCTEHIINE WHCTPYMEHTHI
(pplYaXHBIE BECHI M PAa3HOBECHI, MEH3YpKa, JTUHAMOMETp, TEPMOMETP) M CTPEIOYHBIE MPHOOPHI
(amIiepmMeTp U BOJIBTMETD).

Hcnonb3oBanue I_II/I(I)IZ)OBLIX AATYHUKOB IMO3BOJIAACT Ha COBECPUHICHHO APYTOM KAa4YCCTBCHHOM YPOBHC
MMPOU3BOJANTL H3MCPCHUA BPCMCHHU, PACCTOAHUA, HUMCTbL BO3MOXHOCTH PCruCTpupoBaTh U
Ha6J'IIO,I[aTb N3MCHCHHEC BO BPCMCHHU TAKUX BCIMNYHH KaK TCMIICPATYpPaA, JICKTPHUICCKOC HAIIPSKCHUC,
CHhJia TOKa U T.[.

OTH BO3MOXXKHOCTH I03BOJISIFOT, HAIpUMEp, Ha YpoKaxX (PU3MKU C BBICOKOW TOYHOCTBIO M3MEPHUTH
MTHOBEHHYIO CKOpPOCTh T€Ja, JIBHXKYILErocsi HEpaBHOMEPHO, HaOJI0AaTh B JWHAMMKE MpPOIECcC
ANIEKTPOMATHUTHON MHIYKLIHMH, BOBHHUKHOBEHUE M W3MEHEHUE MHIYKIHOHHOI'O TOKA, UCCIEN0BATH
U3MEHEHUE TEMIIEPATyphl C TEUEHUEM BPEMEHHU B IIPOLIECCE YCTAHOBJICHUS TEIUIOBOTO PABHOBECUS U
T.J.

Ha ypokax OuosOruu MOSBISETCS BO3MOXKHOCTb THOJIYYUTh KOJUYECTBEHHbIE JaHHBIE NpU
IIPOBEJICHUH OIBITOB, HAIIPUMEP: NpU ONpeJesieHnn (PaKTOPOB, BIMUSIOLUIMX HA CKOPOCTh Mpoliecca
dorocuHTe3a, NPU U3YYCHUM [IbIXaHUS KOpPHEW M JIUCTbEB, MPU HCCIEIOBAHUM YCIOBHMH
[pOpacTaHus CeMsH U T.J.

Ha ypokax XxumMuu Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAT MPAKTUUECKHE PAOOTHI MO M3YUYCHUIO
Ipouecca IEKTPOIIN3a, UCCIEA0BAHUE IK30TEPMUUYECKUX U IHAOTEPMUUYECKUX PEAKLIMMI, TEILIOBOTO
abdexra roperus TormBa U T.4. C UCMOJB30BAaHWEM TPATUIIMOHHBIX "aHAJIOTOBBIX" CPEACTB
MoJOOHBIE W3MEPEeHMsI BBINOJHUTH HEBO3MOXKHO. OpHaKo, MpU Tepexojae Ha IUPPOBYIO
7abopaToprui0 B TEMaTHYECKOM IUIAHMPOBAHUHM HEOOXOAMMO MPEAyCMOTPETh JOMOJHUTEIBHOE
BpeMs A 00ydeHusl pa0oTe ¢ JaT4YMKaMH, BKJIIOYas COOPKY SKCIIEPUMEHTAIBHON yCTaHOBKH C
JIaTYNKAMHU, CHATHE TTOKa3aHUH C DKpaHa KOMITbIOTEpA, ONPEACIICHUE MTOTPEIIHOCTEN N3MEPEHUN.

Jns paboThl ¢ HU(POBBIMU JaTYMKAMU HCIIOJIB3YETCs CIELUANbHOE MPOrpaMMHOE OOecreueHue,
YCTaHOBJIEHHOE Ha KoMmmbioTep. JlJis KOMMyHUKalUUd LU(POBBIX JAaTUYUKOB, 3allUCU U XpaHEHUs
uH(pOpMaLIKK, MOJYYEHHOH ¢ MX MOMOIIbI0, IU(POBast 1a00paTopus UCIOIb3YeTCsS B KOMILJIEKTE C
HOYTOYKOM C HEOOXO/MMBIM YCTaHOBJIEHHBIM ITPOTrPAMMHBIM 00€CTIeYeHUEM.

Hcnonp30BaHne KOMOBIOTEPHOW (OPMBI PETHCTPALMM TIOJyYCHHBIX 3HAYCHWH W TMOCTPOCHHS
rpadpuKoB HM3MEHAET TMOAXOAbl K OQOpPMIICHHIO JIaOOpAaTOPHBIX U TMPAKTUYECKUX padoT
00yJaroIuMHUCH.

I[aHHBIC, MOJIYYCHHBIC ITPHU MMOMOIIHA I_II/I(prBBIX AaTYUKOB, BHOCATCA B 3JICKTPOHHBIC Ta6JII/II_U>I, qTo



MO3BOJISIET CTPOUTH TpaUKH 3aBHCUMOCTEH MCCIIEAYEeMBIX BEIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBAHUHU 3THUX Fpa(l)I/IKOB ACJIaTb BBIBOABI O XapaKTCPC 3aBUCUMOCTH BCIIMYMUH OT BPCMCHU WA
Ipyrux mapameTrpoB. Ha  yrmyOmeHHoM  ypoBHE 1enecooOpa3Ho 00y4aTh  TPOBOIUTH
aNMpPOKCUMAIIHIO BEIOPAHHBIX TOYCK UTOTOBOM TpaduuecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH IIO3BOJISIIOT ABTOMATH3UPOBATh PYTHHHBIC MPOIEIYpPHl 3arlOJIHEHUS
TaOJIML, BBINOJIHEHHWE OJIHOTHUIIHBIX pacueToB, nocTtpoeHus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAIBHYIO YCTAaHOBKY M TIPUKPENHTH
dororpaduio B 3NEKTPOHHBIN OT4ET. Takum 00pazoM, OCYHIECTBISETCS NEPeXo]l K 0()OPMIICHUIO
AJIEKTPOHHOI'O OTYETA O IPOAEIAHHOM SKCIIEPUMEHTE, IPOEKTHOM UIIM MCCIIEI0BaTENbCKON padoTe.

B03MOXXHOCTE HCITOJIE30BaHUS BI/II[€OH86J'IIO,I[CHI/IH 3a MpoucCCOM BBIITOJTHCHHSA IMMTPAKTUICCKUX pa60T
06yanOH_[I/IMI/ICSI HU3MCHIACT NMMOAXOJbI K OICHHNBAHUIO pa60T.

OJEeKTPOHHBIM OTYET O MPOAETAHHON NPAKTUYECKOH paboTe MOMKET CONPOBOXKIATHCS
HOpUKpervieHHON  (doTorpaduei, KoTopass IO3BOJSIET OLEHMBATh IPABUIBHOCTh COOpaHHOU
OKCIIEPUMEHTAIBHOM  YCTaHOBKHM, Oo0Jieeé TIOJHO ONPEAesITh IOJHOTY H  IMPaBHIBHOCTh
IIPOJEIIAaHHOT O UCCIIEJOBaHMS, aHAJIN3UPOBATh JIOCTOBEPHOCTh IIPEJICTaBICHHBIX
DKCIIEPUMEHTAIBHBIX  JaHHbIX. [Ipy OJZHOBPEMEHHOM BBIIIOJIHEHMM Pa3HbIMM  TPYNIIAMHU
0o0yyaroIuXxcsl pasHbIX HCCIIEAOBATENbCKUX padOT Ies1eco00pa3HO HCIONIb30BaTh BHUIE03aIHUCh
BCEro xoaa pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTATHI,
CBSI3aHHBIE C NIPOBEIECHNUEM KOHKPETHOI'O SKCIEPUMEHTA, HO 1 KOMMYHUKATUBHBIEC U PErYJISTUBHBIC
JEHCTBUS: IUIAHUPOBAaHUE padOThl, OTCICKMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIMsI B COBMECTHON AEATENbHOCTH, HATMYME (WIM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObBI
WX PELICHUs.

Hcnonb3oBanue nu¢poBbIX J1a0OpaTOPHM CYIIECTBEHHO PACIIMPSIET CIEKTP BO3ZMOXKHBIX OIBITOB U
UCCJIEIOBaHHUM, 0COOEHHO ATO KacaeTcsl U3y4yeHus: OMOJIOTHUHU U XUMHUH.

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO MPOWJUTIOCTPUPOBATH HAa MPUMEpPE HU3YYEHHUS
AJIEKTPOMArHUTHOM MHIYKIMU B Kypce ¢(usuku. [Ipu Mcronp30BaHMM CTPEIOYHOTO aMIiepMeTpa
TPAAUIIUOHHO Ha6J'IIOI[aIOT JIMIIb q)aKT BO3HHMKHOBCHHA HWHAYKIIHOHHOI'O TOKa B IIPOBOAHHKE U
W3MEHEHHUE €r0 HaIPaBJICHUS NP U3MEHEHUU CKOPOCTH BHECEHMSI MarHuWTa WIHM €ro MOJSPHOCTH.
Hcnonp3oBanne HUQPOBOro AaTyuka MO3BOJSET MONYyduTh ocuuwuiorpammy OJC HMHIyKIUH,
BO3HHUKAIOIIEH B KaTyIIKE, IIPU IIPOJIETE YepEe3 HEE MAarHUTa. DTO MO3BOJISAET CPaBHUBATh 3HAUYEHUS
MakcuMaibHbIx DJIC mpu mposere yepe3 KaTyIIKy MarHuTa C pa3HbIMU CKOPOCTSIMH U C pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJIy4YEHHOU 3aBHCHMOCTH, KOHCTPYMPOBaTh
SKCHICPUMCHTAJIBHBIC 3a/Ja4 110 U3YUCHUIO BHCKTpOMaFHHTHOﬁ UHAYKIOUU.

[MudpoBast mabopaTopusi TO3BOJSET OPraHU30BaTh IMPOCKTHYIO M Yy4eOHO-HCCIEI0BATEIbCKYIO
ACATCIIBHOCTE MIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHGypO‘IHOfI ACATCIIbHOCTH. Hammaie
pa3HooOpa3HbIX HUMPOBBIX AaTYMKOB JTAET BO3MOXKHOCTH MPOBOJUTH CaMble pa3zHOOOpa3HbIC
WCCJICIOBAHMS, ONMUPAsCh HAa WHTEpEeChl oOydaromuxcs. B kauecTBe mpumepa MOXKHO TPHUBECTH
WCCIICIOBAHMSI DKOJIOTMYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY’KaIOIIEeH CpeIbl, U3yUYE€HUIO IKOJOTUUYECKOTO COCTOSHUS TTOMEIICHUH IITKOJIBI, ITOYBHI, BO3/IyXa
B HaceJIEHHOM MyHKTe U T.J. MccnenoBatenbckue paboThl ¢ UCIOIB30BaHUEM HU(POBBIX JATUNKOB
nenecoodpasno mpeziarate ydammmcs 10 - 11 kmaccoB B pamkax oOs3aTeNbHOW JUIsl HUX
MPOEKTHON AEATENbHOCTU. BBINMOIHEHNE TaKMX MPOEKTOB SIBJISETCS OCHOBAHUEM JUJISl OLEHKH HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MNPEAMETHBIX PE3YIbTATOB, HO UTOTOBOU OLCHKHU OJOCTHXXCHUS
METaINpeIMETHBIX pe3yJabTaTOB OOy4YCHHs: KOMMYHHMKATHBHBIX (KOTOpPBIE OIICHHMBAIOTCS KaK B
npouecce NpoBeleHHs padoThl, Tak M B MpoOIEecce 3allUThl MPOEKTa WM HUCCIEJOBAHUS) U
PETYJIATUBHBIX (KOTOpBIE OLICHUBAIOTCS B IPOLIECCE BHIMOJIHEHMSI IPOEKTA).

OCHaH_IeHI/Ie AJI1 U3YUCHUSA (bI/I3I/IKI/I MNpeaAcCTaBJICHO B BUAC O60pyI[OBaHI/ISI A1 ACMOHCTPAalluOHHBIX



OTIBITOB U 000PYAOBaHUS sl TaOOPATOPHBIX padOT U YUEHHUECKHUX OMBITOB, BKIIFOYAsi OOIIYIO JUIS
€CTECTBEHHO-HAYYHOTO IUKJIA IU(PPOBYIO JIAOOPATOPHUIO, a TaKkKe IM(PPOBYIO JIAOOPATOPHUIO TI0
¢busuke (KaK JOMOTHUTEIbHBINA AJIEMEHT JIs1 YTIIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMoHCTpallMOHHOE 00OpyIOBaHHEe OOECHeurnBaeT BO3MOXKHOCTh HaONO/IeHUs OOJIbIIMHCTBA
U3Y4aeMbIX SIBJICHHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IPU ONTHMAJIbHOM COYETAHUU
AQHAJIOTOBBIX M IU(POBBIX CPEICTB HAOIIOIEHUS, aHaIM3a W3MEpUTENbHON uHpopmanuu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOH HIKOJIBI €CTh BO3MOXKHOCTB JIEMOHCTPALIMHU KJIACCHYECKHUX
JEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB: IMajJeHue Tel B TpyOke HbioTOoHA, AeMOHCTpauus AeHCTBUS
aTMocepHOro JaBieHus, 3akoHa [lackams, wu3MeHeHUs oObeMa Tel TpU HarpeBaHHUU
(oxJlaX/IeHUU), TPUTSHKEHUS Moyiekyadl u T.J. Habop mo snekTpocTtaTHke [HaeT BO3MOXKHOCTh
JEMOHCTpAallMM  3JIEKTPU3alMM TeJ, 3aKOHAa COXpPaHEHMs 3apsijia, JHMHUNW HalpsHKEHHOCTH
JNEKTPUYECKOTO TMOJds M T.J. U MOXET HCIHOJIb30BaThCs Kak 8§ Kiacce MpH HU3YyYCHHUH
JIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3y4eHHUHU AIEKTPOCTATUKH.

[lpn mnpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COOJMIONAThCS TpPeOOBaHHS K HX
HarjisiaJHOCTHU (SICHaSI U IIOHATHAaA IIOCTaHOBKa OHI)ITa), BUIUMOCTH IJId BCCX ydalIMXCA KilaccCa (HpI/I
HAJIMYUK  MEJIKUX JeTalell MCIONb3yeTcs HX YBEIMYCHHOE H300paKEHHWE TPU OMOIIH
BeO-KaMephl), AMOIMOHAIBHOCTH ¥, MO BO3MOXXHOCTH, 3aHUMATEIBHOCTH (IEMOHCTPAI[MOHHBIN
OIIBIT JIOJDKEH BBI3BIBATh MHTEPEC Y4YaIIMXCs, CO3/aBaTh MOTHBALMIO K M3YYEHHIO IPEIMETa) M
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha JEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIPaBIICH).

Onnako peanm3anys AEATEIBHOCTHOIO IOAXOAAa B OO0y4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOTO AKCIEPUMEHTa Ha ydyeHudyeckuid. Hampumep, mo MexaHuKe HCCIEI0BaHHE
KMHEMATUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMUKH, KOJI€OATEeIbHBIX IBUKCHUN MIEPEHECEHO B
YUYEHHUYECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HaOopoMm oOopynoBaHus. Ilpum wusydenun
AJIEKTPOAMHAMUKU J1a0OpaTOpHOE OO0OpYJOBAHME IIO3BOJIET HCCIEN0BaThb HE TOJIBKO 3aKOHBI
MNOCTOSSHHOTO TOKa, HO C UCIOJb30BAaHUEM KOMIIBIOTEPHOrO ocuuiuiorpada mo3Bojser
IpOoHA0II0IaTh U UCCIEN0BATh JIEKTPUUECKUE LEMH MEPEMEHHOrO TOKa, OJOK JHUOJI0B IMO3BOJISIET
UCCIIEIOBaTh BOJbTAMIIEPHBIE XapaKTEPUCTHKU aAuona. Ilpm m3ydyeHHMM ONTHKH J1abopaTopHOE
000py/si0BaHUE TO3BOJSET H3YYUTh 3aKOHbI T'€OMETPUYECKOM ONTHUKH (TPEJOMJICHHE CBETa B
HNOJYLWINHAPE M TOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOII0AAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | Moispu3alus), HUCCIeIoBaTh AU(PaKINIO CBETa
(TudpakMOHHAS PElIeTKa).

B cooTrBercTBMM ¢ NpeaIMETHBIMU pe3ynbTaTaMu O0y4deHHs (usuke o0opynoBaHHe IS
YYEHHUYECKUX OIBITOB 00ECIeYrBaeT MPOBEJCHHUE CIEAYIOIUX THIIOB paboT, CrpyNIHUPOBaHHBIX MO
BHJIaM JIEATEIbHOCTH, HE3aBUCHUMO OT MX TEMATHYECKOW ITPUHAICKHOCTH:

1. IlpoBeneHwe NPSIMBIX H3MEPEHHH (QU3NIECKUX BEIHYUH (M3MEPEHUE MAcCChl, 00beMa KHUIKOCTH,
TEMIepaTypbl XKHUJIKOCTH, CHUJIbI, CHJIBI TOKA, HANPSKEHHs) C MCIOJIb30BAHHEM AaHaJOrOBBIX H
U (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJlaHHBIX MPEINOIOKEHUN (TpsAMbIE U3MEPEHUsT (PU3NYECKUX BEIWYMH U CPaBHEHHE
3aJJaHHBIX COOTHOILIEHWM MeXay HuMu). Hampumep: mpoBepka ycCIOBUM IJIaBaHHs Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MapauIeIbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..

3. Pacuer mo MOJlyd4eHHBIM pe3yiabTaTaM TPSMBIX H3MEPEHH 3aBUCUMOTO OT HHX Tapamerpa (B
OCHOBHOI1 1IKOJE) U KocBeHHbIE u3MepeHus (B 10 - 11 kiaccax). Hanpumep: yckopenue Ttena npu
PaBHOYCKOPEHHOM  JIBUKEHHUH, YCKOpPEHHE CBOOOJHOrO TMaJeHMs, JKECTKOCTb MPYKUHBI,
KO3(PPUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHWYecKas paboTa U MOITHOCTh H T.JI.

4. HaGmronmenue sBIEHWW M MOCTAHOBKA OMBITOB (Ha Ka4eCTBEHHOM YpPOBHE) MO OOHAPYKEHHIO
(dakTOpOB, BIMAIONIMX Ha MPOTEKAaHHWE [aHHBIX sBJIeHUWH. Hampumep: mnpsMonuHeiiHOe



pacrpocTpaHeHHE CBETa, JUCIIEPCUs CBETAa; M3yUeHHUE CBOMCTB M300paXKEHUs B INIOCKOM 3epKaje U
T.IL.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETMYMHBI OT APYrod € TMpeACTaBICHUEM
pe3yibTaToB B BHJE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PAaBHOMEPHO JBMIKYIIETOCS Tela OT BPEMEHH JBHKCHHs TEJIA; CUJIbl TPEHUS CKOJIBKEHUS OT CHUIIbI
HOPMAaJIbHOI'O J1aBJICHUs], KaueCcTBa 0OpabOTKHU MMOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CUJIbI TPEHHUS OT
IUIOMIAY COIPHUKOCHOBEHMUS TEl; CUJIbl YIPYIOCTH OT YMJIMHEHMs IIPYXKUHBI; BBITAIKUBAIOIICH
CHJIBl OT 00beMa NOIrpYKEHHON 4acTW Tela M OT IJIOTHOCTH JKMJKOCTH, €€ HE3aBHUCUMOCTH OT
IUIOTHOCTH TeJla, OT INIyOHMHBI, HA KOTOPYIO MOTPYXKEHO TEJO U T. 1.

JlaGopaTtopHOoe 00OpyZOBaHHE OOECICYNBACT CAMOCTOSTEIbHBIA YYCHHUYSCKHH SKCIICPUMEHT,
KOTOPBI MOXET UMETh pa3iudHble GOpMbL: (PPOHTANBHBIN IKCTIEPUMEHT ((PPOHTANIBHBIC OMBITHI U
nabopaTopHble paboOThI), PabOTHI MPAKTUKYMa, Y4eOHO-HMCCIEAOBATEIbCKHE PA0OTHl U TPOSKTHI
IKCIIEPUMEHTAIBLHOTO Xapakrepa. [Ipy 3TOM HOPMAaTHBHO-0053aTeIbHBIM BHE 3aBUCUMOCTU OT
ypoBHSL u3ydeHus (u3uku (06a30BbIA WM YrayOJeHHbI) M 00pa3oBaTENbHONW MPOrPaMMBI
(OCHOBHAsI WJIM CpEIHSS IIKOJIA) SBISETCS (POHTAIBHBIA JKCIEpUMEHT. MIMEHHO mocpeacTBOM
(pPOHTATBHOTO 3KCIIEPHUMEHTAa JOCTHTAIOTCS MPEIAMETHBIC PE3yJIbTaThl AKCIEPUMEHTAIHHOTO
XapakTepa, a yJaluMHUCsS OCBAMBAIOTCS CIIOCOOBI JEHCTBHUI, COOTBETCTBYIONIUE YKa3aHHBIM BBIIIIC
nSTH TUNaM padoT. JIabopaTopHBbIid MPAKTUKYM IIeJIECO00Pa3eH TOJIBKO MPH YIIyOJIEHHOM ypOBHE
W3YYCHHUS TIPEeIMETa.

OnTUMaIBHBIM JUIS  TOCTYDKEHUS IIeJiei MpoBeneHus (POHTAITBHOTO SKCIEPUMEHTA SIBIISICTCS
Mpe/ICTaBICHHUE J1abopaTOPHOro O0OpPYNOBAaHUSI U MATEPUATIOB B BHJIE TEMAaTHYECKUX KOMIUIEKTOB
0 MEXaHWKe, MOJICKYJSAPHON (DU3UKE, IJIEKTPUUYECTBY U ONTHKE. VICHOIp30BaHNE TEMaTHYECKUX
KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAXKHEHILEro YMEHUs, KaK MoA00p yyaliuMucs
000pyI0OBaHHS B COOTBETCTBHM C IIEJIbI0O HCCIEAOBAaHUS U3 U30BITOYHOM HOMEHKJIATYPHI
MPEJI0KEHHOTO KOMIUIEKTa; MO3BOJISET MPOBOIUTH IKCIIEPUMEHTABHYIO pabOTy Ha JIOOOM dTare
ypOKa; YMEHbINIAeT TPYJOBBIE 3aTpaThl YUHUTENS IPH TMOJATOTOBKE K YpOKaMm, IOCKOJIbKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 331auaMU KOHKPETHOTO ypOKa.

[Tpy naHMpOBaHUM MPAKTHYECKUX padOT Ba)XXKHO MMETh B BUIY, YTO INPEAMETHBIE PE3YJbTaThl
HKCIEPUMEHTAIBHOTO XapakTepa MOTYT OBbITb OCBOEHBI TOJbKO MPHU ONTHUMAJIBHOM COUYETaHWUU
KpaTKOBPEMEHHBIX (DPOHTATIBHBIX OMBITOB U OJJHOYACOBBIX JAOOPATOPHBIX PadoT.

Baxxnoe 3HadueHwe umeer TOT (HaKT, YTO B COCTaB (POHTAIBHOIO OOOPYAOBAHUS HapsIy C
AQHAJIOTOBBIMM BXOJAT M LUGPOBBIE cpeacTBa u3MepeHUs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4YMKaMH, JJIEKTPOHHbIE BECHl W JAaTYMKU LUPpoBoil mnaboparopuu. Takum
00pa3oM, Ipu MPOBEJACHNU (PPOHTATILHOTO IKCIIEPUMEHTA B OCHOBHOM HIKOJI€ YYEHUKH 3HAKOMSATCS
C DJIEKTPOHHBIMH CTIOCO0aMH U3MEPEHUN U BBIYUCIICHUH.

brnok obGopynoBanus Ui y4eHMYECKMX paboT mo ¢usuke chopMupoBaH Ha 0aze mnepevHs
o0OpymoBaHUS sl TPOBEACHUS OCHOBHOTO TOCYIApCTBEHHOTO OJK3aMeHa Mo  (hu3HMKe.
Hcnonb3oBanue mnpubOOpOB U OOOpPYAOBaHUS C E€AMHBIMM JUIsI  BCeX  OOy4aroImuxcs
XapaKTEPUCTHKAMH TTO3BOJISIET CTaHAAPTH3UPOBATH MPOIEAYPHI BHITOTHEHHS YKCIIEPUMEHTAITBHBIX
3aJaHUi Ha 2K3aMeHe M 00eCleYnTh HAJeKHYIO OLIEHKY Pe3y/lIbTaTOB Ha OCHOBAHUU SKCIEPTHOU
NPOBEPKH OTBETOB oOyuarommxcs. [Ipm STOM OCHOBaHWEM [UIsl BBIBOJA O TIPABMIIBHOCTH
NPOBEICHUS JIaHHOTO OIbITAa SBIAIOTCS PE3YNbTaThl, IOJYyYEHHBIE YYAIIUMHCA MOCPEICTBOM
NPSIMBIX U3MEPEHHH 3aJaHHBIX (PU3UICCKUX BEITHMUUH.

HaGop nnsi mpoBeneHHsT OCHOBHOTO TOCYJAapCTBEHHOTO 3K3aMeHa oOO0ecrednuBaeT pa3padoTKy
HECKOJBKUX OAHOTHUIIHBIX 3aI[aHHI>'I IIpu KUCIOJB30BAHUHU OJWHAKOBOI'O O60py2[OBaHI/I$I C pa3HbIMU
XapaKTEPUCTHKAMH. DTOT MOIXO/ IIeJIECO00Pa3HO MUCIOIB30BATh U MPHU MPOBEACHUHN (HPOHTAITBHBIX
OTBITOB U JabopaTopHBIX paboT. Hampumep, nmpu mpoBeIeHUN UCCIEIOBAaHHUS 3aBUCHMOCTH CHJIIBI



TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B KJIAcCe TPYIIIbI, KOTOpble OyAyT MPOBOIUTH JaHHOE
UCCIIEIOBAHNE, UCIIOJIb3Ys PE3UCTOPHI C Pa3HBIM CONPOTUBIICHUEM, U JIaMIIOUKy. Ilo pe3ynbraram
MOYKHO CPaBHUTh IOJYYEHHBbIE 3aBHUCUMOCTH, OOCYIUTh T'PaHMLbI BBINOJHEHUs 3akoHa Oma i
y4acTKa LEIH, ONPEAEIUTh COIPOTUBIICHUS PE3UCTOPOB.

CrnegyeT OTMETUTH, YTO TpPH NPOBEACHHH (PPOHTAIBHBIX ONBITOB W J1a0OpaTOpHBIX paboOT B
OCHOBHOI1 11KOJIE TpeOyeTcs 3aluch pPe3ylbTaTOB BCEX MPSIMBIX U3MEPEHUHN C yueTOM aOCOIIOTHOM
MOTPEIIHOCTH. 3/1€Ch MpPH  HCIOJB30BAHMM  TPAAUIIMOHHOTO  000pydoBaHUs  (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB U BOJBTMETPOB aAOCOIIOTHYIO
MOTPEIIHOCTH 1[eJIECO00Pa3HO CBS3BIBATh C LIEHOW JeNeHus mpubopa, a mpu nepexojae K nudpoBsiM
UHCTpyMeHTaM (Iu(poBbIe BEChl U JaTUYMKH) YUYUTh pabOTaTh C OMHCAHUSIMH STUX MPUOOPOB,
BBIJICTISIL JJaHHBIE 00 aOCONFOTHOW MOTPENIHOCTH, JIMOO TpejyiaraTh 3HAYCHHE IOTPEIIHOCTH B
TEKCTE 3aJaHUN.

[Ipyu mnpoBeneHHHM WCCIENOBAaHMUA 3aBUCHUMOCTEH OJHOW (PHU3MUECKOW BEIWYMHBI OT JAPYron
yJaluecs: JODKHbI OCBOUTH MOCTPOEHHE I'paUKOB C yKa3aHHMEM aOCOJIIOTHBIX MOTPEUIHOCTEH, a
IIPU MPOBEACHUU PabOT Ha MPOBEPKY MPEANOI0KEHUHN - YMETh CPABHUBATh 3HAYEHMSI IBYX HPAMBIX
U3MEPEHUNl C y4eToM aOCONIOTHOM MOrpelmHOCTH (HampuMep, HMyTeM CpaBHEHMsS MHTEPBaJOB
MOJIyUEHHBIX 3HAYeHMM Ha uucioBod ocu). IIpoBeneHue usmepeHuid M HCCIeNOBaHUN B Kypce
¢uszukn 10 - 11 kiaccoB [OMOJHSIOTCS MCIOIb30BAHUEM OTHOCUTENIBHBIX IOTPEIIHOCTEMH,
yyaluiecs: JOJKHbl HAy4YUTbCS pACCUUTHIBATh OTHOCHUTEIbHBIE IOTPEIIHOCTH B MPOCTEUIINX
CIIy4asiX IPsIMbIX U3MEPEHUN U CPAaBHUBATh TOYHOCTD PA3JIMYHBIX U3MEPEHUH.

OOpaiiaeM BHHMAaHHE, YTO OLIEHHMBAHHE J1a0OPATOPHBIX PabOT JODKHO 0a3upoBaThCs, Kak U B
KpUTEpUAX OLICHUBAHMUs JKcnepuMeHTalnbHbIX 3agaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otdera o paboTe, a Ha NPAaBUIBHOCTU JIEHCTBUN 1O cOOpPY YCTaHOBKH, IPOBEIECHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN IPUOOPOB.

OcHauienue Juid U3y4eHus: OMOJIOTUU MPEICTABICHO KOMIUIEKTaMH JEMOHCTPALMOHHBIX BIaXKHBIX
npenaparoB, repOapreB M KOJUICKIIMHA MO pa3HbIM TeMaM Kypca OMOJoruu, a Takxke udpoBoit
nabopaTopueit 17 MPOBEJeHUs MPaKTUYecKuX padboT. Kpome Toro, mpu nzyuyeHuH O6MOIOIUH MOXKET
UCIONIBb30BaTh IMGpoBas jaboparopus 1o Ouonoruu (Kak JONOJHUTENbHBIM 3JIEMEHT IS
yIIIyOJI€HHOTO U3y4YeHHUs Kypca).

B yuebHOM mporecce ydaiuecs TOMKHBI MONTYYUTh BO3MOKHOCTh YYBCTBEHHOTO BOCHPUSTHUS
M3y4aeMbIX SBJICHUN U 00beKTOB. OHAKO M3ydaeMble SIBIICHUSI U OOBEKTHI HE BCET/Ia MOTYT OBIThH
HEMOCPEJCTBEHHO BOCIPOM3BECHBl MW IMOKa3aHbl B y4eOHOM IMoMelleHuu. B 3Tom ciydae
ydaeOHOe 000pyIOBaHHE Ja€T BO3MOKHOCTh MX BOCIPOU3BECTH OMOCPEIOBAHO, YEPE3 KOJUICKIIHUIO,
repOapHbIil TUCT, MUKPOIIPENapar, MoJieb, BUAeOGparMeHT | T.11.

Bnaxxnele mnpenaparhl MpeACTaBISIOT CcOOOW HaTypajibHble OOBEKTHI, CMOHTHPOBAHHBbIE Ha
CTEKJISTHHOW TUIACTUHKE WU OIYILEHHBIE B CTEKJISHHBIM LWIMHIAP C KOHCEPBUPYIOLIEH KHUIKOCTBIO,
a1n00 TpEeNCTaBICHHbIE B IUIACTUKE. 3/1€Ch IMpeaaraloTcs TOTalbHbIE Mpenaparthl, MO3BOJISIOLINE
U3y4yaTh BHEIIIHEE CTPOCHUE OpraHu3Ma WM ero yact, (Hanpumep: "Kopenb 6000Boro pacteHus ¢
kinyoenpkamu", '"T'amroka"); aHaroMuueckue mpenaparbl, IpelHa3HAYeHHbIe [UIsl W3Y4YEeHHUS
BHYTPEHHETO CTPOEHHMS OpraHM3Ma WIM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
nsarymku", "BHyTpeHHee cTpoeHre NTUIlbl'"); OMOJI0rHYecKre mpenaparsl, Jalouie MpeicTaBiIeHe
0 CTaausX pa3BUTHS opranusMa (Hampumep: "Pa3zButue koctuctoit peiObl", "PazButne Kypuis").
Brnaxxnble mpemnaparbl UCHOIB3YIOTCS KaK pa3JaTOYHBIM MaTepHual B MPOLECCe AEMOHCTpPALUU MpU
U3YYEHHH HOBOIO Marepuaja WIA B IPOLECCE BBIIOJHEHUS MPAKTUYECKUX 3aJaHMi,
pa3pabOTaHHBIX HA UX OCHOBE.

['epbapuu - coOpaHne TPECCOBAHHBIX, 3aCYIIEHHBIX PACTCHUM WJIM MX YacTed MOMOTAIOT M3y4aTh
pacTeHre B KaOWHETE W y3HaBaTh €ro B MpHUpoOJe, a repdbapuzaius - Hauboyee MpPOCTOi crocod



COXpaHEHMsI PACTCHHI M WX YacTell B TeueHHe IUTEeNHbHOro BpeMeHH. B mepeune mpeanaraercs
cucteMaTHyeckuii repbapuii (Hanpumep, "OCHOBHBIE TPYIIBI pacTeHUH'") U repbapuil mo oOmen
Ouoyornu (KOTOPBIA TIO3BOJISIET TPOMJUTIOCTPUPOBATH HM3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYECKHe KaTerOpHH U BUA000pa30BaHKE, AUBEPTEHIINS U KOHBEPIeHIUS, TOMOJIOTHYHBIE U
AQHAJIOTUYHBIC OPTaHbl, PyIUMEHTAPHBIE OPTaHbl, apoMop(03, uanoananTanus GEeHOTU U TeHOTHIL,
NOJUIUIONJNS, OTJAJICHHAas THUOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUd ¢ abMOTHYECKUMU
dbakTopaMu cpejbl, B3aMMOJICHCTBHE PACTCHHH ¢ OMOTHYeCKMM dakropamu cpeabl). ['epOapHbIit
MaTepHall UCHOJIb3YIOT KaK pa3JaTOYHbI MaTepuai Ui IEMOHCTPALlUN U3y4aeMbIX OOBEKTOB, IS
BBIMOJIHEHUS MTPAKTUYCCKUX 3aJlaHWi TPU 3aKPEIUICHUU MaTepualia MM JHArHOCTHKH Y4eOHBIX
pe3yJbTATOB.

Taxke NpeACTaBICHbl KOIEKIUM - HAOOphl NPEIMETOB MM BEUIECTB, MOAOOpPAaHHBIX IO
onpeneneHHbIM npu3HakaM. OOBEKTaMH MX MOTYT OBITh paclpaBlIEHHbIE U 3aCyIEHHbIE
HACEKOMBIE, paKoOOpa3Hble, PAKOBUHBI MOJUIIOCKOB, OTAEIbHBIC YAaCTH CKEJETOB >KUBOTHHIX. B
KOJIJIEKIMSIX COYETAIOT HaTypalbHble OOBEKTHI C UX U300paKEHUEM B BUJEC PUCYHKOB WU MYJISDKEH
- umutauuid. [IpennoxxeHHple B nepeuyHe MOpP(OIOrHuecKre KOJUIEKIMHU JAaroT IPEICTaBICHUE O
BHEIIIHEM CTPOCHHUU OpPraHOB MJM HUX YacTel, IO3BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOLIME YepThl U 4epThl pa3nuuus (Harnpumep: "[IpencraBurenn oTps 0B HACEKOMBIX"
U J1p.); 00111€01O0I0rHYEeCKHE KOJUIEKIMH MTO3BOJISAIOT BBIACHATH B3aMMOCBSI3U B OPraHUYECKOM MUDE,
paccmaTpuBaTh Ppa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOIIOTHYECKUE 3aKOHOMEPHOCTH
(nanmpumep: "[IpumMepsl 3aUTHBIX pucnocobiaeHnit y Hacekombix'"). Komnekuuu, kak u repbapuu,
UCIOJB3YIOT KaK pa3/laTOuHbI MaTepuan Uil JAEMOHCTpAalUd H3y4aeMblX OOBEKTOB, IS
BBINOJIHEHUS] MPAKTUYECKUX 3aJaHUi NpU 3aKpEIUIEHUH MaTepualla MM JUArHOCTHKH Y4eOHBIX
pE3yIbTATOB.

O3HaKOMJICHHE YYaIUXCSl C MHKPOCKOIHWYECKMM CTPOCHHMEM KHMBBIX OPraHU3MOB - OJHA W3
[JIaBHEWIIUX 3a3/7a4 HayKW, MO3BOJSIONUIMX TOJBECTH IIKOJIbHUKOB K IOHMMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. J{ias nmpoBeeHus J1abOpaTOpHBIX paboT B LUPPOBYIO 1AOOPATOPHIO BKIIOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/bl U 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0uMOoe
OCHAIIIeHUE JUIs IPOBEACHUS JIaOOPaTOPHBIX padoT.

[MudpoBast naboparopus BKIOYAET HAOOp MM M3rOTOBJICHHUS MHUKporpenapatoB. Caexue
mperapaTsl M3rOTaBIUBAIOT JUII HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCSTCS KHUJIKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEMIAIOTCS B BOAY, a Mpenaparbl COXPAHSIIOTCS B TEUEHUE HECKOIbKHUX THEN),
cyxue (HampuMep, YacTUIly NTHYbEro TIepa, MPOCTO TOJOXKUTh HA MPEAMETHOE CTEKIO H
MHUKpPOCKOIIUPOBATh), JKMBBIE TMpemapaThl (Ma3Ku - KaIUld >KUJIKOCTH, HampuMep KpOBU) H
BUTAJbHBIC TIpermapaThl (KOTOPBIE WCHONB3YIOTCSA JUIS HM3YYCHHS] MAJIOKJICTOYHBIX OOBEKTOB
(mpocTelmmx, KOJOHUM BOJOpOCHel), Juis HaOmoaeHus ABWXKeHUs (Tydenbku, ameOsl).
[TpuroTtoBieHNEe MUKpOTIpENIapaTa BEIPA0ATHIBACT Y YUAIIErOCsS HABBIKKM CAMOCTOSTEIIBHON paOOTHI,
AKTUBH3MPYET UX MO3HABATEIBHYIO JNEATEIBHOCTh U 3HAKOMUT C TEXHUKOW U METOJAMKOW HAYYHOTO
uccieoBanus. B 1udpoByro 1abopaTopuio BKIIOYEH TaKKe W HAOOp MHUKPONpEnapaToB, KOTOPHIHA
COJICP’)KUT TIOCTOSTHHBIE TIperaparhl, JOJIF0€ BpEeMs COXPAHSIONIMECS B MPUTOTHOM JUIA
MHUKPOCKOITHPOBAHHSI BUJIC.

Crnenyer OTMETHTh, YTO Hapsay C MCIOJb30BAaHMEM NEPEUHCICHHOTO BBINIE Y4eOHOTO
000py/I0BaHUsl BaXXHYIO POJIb B M3YYEHHWU OHMOJOTMHM WIPAIOT MPHUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHH MOTYT 00€CHEeUnTh HAUOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY
3HAaHUU y4aluxcs, MOMOTalT (OPMHUPOBAHHUIO Yy HUX MPaBWIbHBIX Ouosiornyeckux 3HaHuil. K
TaKUM >KUBBIM OOBEKTaM OTHOCST pacTEHUs, KUBOTHBIC JKUBOTO Yrojika, akBapuyma, Teppapuyma.
O¢deKTUBHBIM CpPEICTBOM 3HAKOMCTBA C IPUPOAHBIMH OOBEKTAMM SIBISIOTCS SKCKYpPCHUU B
Ouosornyeckne M KpaeBequecKue My3eH, OOTaHWYECKHE Cajibl, 300MapKH U OKPYKAIOIIUE MIKOTY
€CTECTBEHHBIE U UCKYCCTBEHHBIE IPUPOJIHBIE COOOIIECTBA.

TpaI[I/IHI/IOHHBIe OMOJIOrHYECKHUE MYJISIKH U MOJACIMW B HACTOAIICE BPEMsS YCICHIHO 3aMCHSAIOTCSA



U(PPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACOPpPAarMEHTaMM, aHMMAIlUEH, BUPTYaJbHBIMU
nabopatopusmu. LludpoBbie oOpa3zoBarenbHbIE pEeCypchbl HE MOTYT CTaTh MOJHOLEHHON 3aMEHOM
pEaNbHBIX MPUPOIHBIX OOBEKTOB, HO alOT BO3MOYKHOCTH IO3HAKOMHUTHCS € Oojiee IIMPOKUM
KPYroM OOBEKTOB, CO3/al0T IPEANOCBUIKH I MHTEHCU(pUKAUK 00pa30BaTEILHOIO Ipolecca U
o0ecrieunBaOT  HE3aMEUINTENBHYI0  OOpaTHYIO  CBsI3b, KOMIBIOTEPHYIO  BH3YaJIU3aIHIO
uH(pOpMaILIUY, ABTOMATU3AIUIO YIIPABICHHUS YUeOHOH NeATENbHOCTHIO M KOHTPOJIb €€ PE3YJIbTaTOB.

OcHamieHue JUisi U3y4EHUsS XUMHUU TPEICTABICHO B BUJAC JEMOHCTPAIMOHHOTO OOOPYAOBAaHUS,
KOMIUICKTa XUMHUYECKUX PEaKTUBOB C HEOOXOJMMBIM OOOpPYJOBaHHMEM W3 OOIIEro KOMIUICKTa
nocyAbl ¥ 000pYIOBaHUS JJIsI YYCHUYECKHX OIBITOB M KOMIUIEKTa KoJUIeKiuil. Kpome Toro, mpu
U3YyYEHUH XUMHH HCIIOJB3YeTCsl 00IIast UIsl €CTECTBEHHO-HAYYHOTO IUKJIA IQpoBas 1abopaTopus,
a Takxke 1udpoBas J1adopaTopusi MO XUMHUM (KaK JOMOJHUTEIBHBIA AJIEMEHT IS YriyOJIeHHOTO
W3Y4YEHUST XUMUH).

JIeMOHCTpallMOHHBIM 3KCIEPUMEHT SIBJISIETCS Ba)XKHOM YacTbl0 OOYYEHHMS] XMUMHM. 3]1€Ch Ba)KHO
INOMHUTb, YTO TPU €ro MPOBEACHUU O0053aTEeNIbHO JOJKHBI OBITH COOJIOAECHBI BCE HEOOXOAUMBIE
JTaIbl:

MOCTaBKa 11eJI1 HKCIIEPUMEHTA,
OMKCaHue HEOOXOJMMOTO IS €0 BHITIOTHEHHUS 000PYI0BaHUS U PEAKTUBOB,

TUTAHUPOBAHKE MOPSJIKA TPOBEICHUS,

OTMCaHUE UCXOHBIX BEIECTB,

MIPOTHO3UPOBAHUE 0XKHIAEMBIX B PEAKIIMOHHOM CMECH U3MEHEHUM U PE3YIbTaTOB KCIIEPUMEHTA,
ONMCaHUE U3MEHEHU, MPOU30UIEANINX C BEIIECTBAMHU,

(dbopMyITHUpOBKa BBIBOJOB U3 IKCIIEPUMEHTA,

CO3JJaHUE PUCYHKA SKCIIEPUMEHTAIBFHON YCTAHOBKH M COCTABIICHUE YPaBHEHUS PEAKIIUM.

B 1npouecce mnpoBeneHus AEMOHCTpanui, ydalquecs OCBAaWBAKOT JTallbl IIPOBEICHMS OIbITA,
nostoMy Haubonee >PQPEKTHUBHBIM SBISETCS HE TMPOCTOE OMNMCAHUE OINbITa YYUTENEM, a
UCIOJb30BaHUE 3BpUCTHYECKOM Oecenbl. IIpu peanmsanuu Takoro cCleHapHs JaXe HE OYCHb
CJIO’KHBIN OMNBIT 3aHUMAET JI0BOJIBHO MHOT'O BPEMEHH, HO CII€JIOBAaHHE €My IO3BOJISIET 00ECIeUnTh
NOHMMAaHHE OOYy4aroIMMKCS MPUEMOB HAY4YHOIO TIO3HAHMS M HCIIOJIb30BAHME MX YXKE B
CaMOCTOSATENIBHON JCATEIBHOCTH B MPOLECCE YYCHUYECKOTO dKcrepuMenTa. Ha HaganbHOM dTare
u3ydyeHus xuMuu (B 8 - 9 kjaccax) MMEHHO TaKOW IMOAXOJ IMO3BOJSET JTOCTMYh MaKCHMallbHOM
3 PEKTUBHOCTH OT MPOBEAEHUS JTaOOPAaTOPHBIX U MPAKTHUECKUX PadoT, a Takke CPOPMHUPOBATH Y
YYAIIUXCS OTBETCTBEHHOE OTHOILIEHNE K KCIIEPUMEHTY.

[Ipy olEHMBAaHUM YYEHHYECKHX NPAKTUYECKUX pabOT Ieecoo0pa3sHO yUYUTHIBATh MOAXOJIBI,
UCIONIB3YIONIME B SK3aMEHAIIMOHHBIX Marepuanax. Tak, B HacToslIiee BpeMms Ipeajaraercs
HKCIIEPUMEHTAIBHOE 33/1aHuE, PETyCMaTPUBAIOIIEe BHIOODP IBYX BELIECTB U3 MATH MPEATIOKEHHBIX
U TPOBEJEHHE C HUMM pEaKUui, OTpaKalollMX XHWMHUYECKHE CBOICTBA YKa3aHHOTO B YCJIOBHH
3agaHus BemiecTBa. OlEHMBaHME HMJIET HA OCHOBAaHMM OTYeTa yYeHHMKa O IMpOJeNaHHOH pabote
(ypaBHEeHMsI peaklMif, BBIBOJABI O HAOMIOAEHMSIX) M HAa OCHOBAHWU MpPSMOro HAOMIOACHHS 3a
JeMCTBUSAMHU YUEHUKA IO MPOBEACHUIO OMBITOB. IIpn 3TOM BBIAENSAIOTCS 3Talbl 0TOOpa BEIIECTB U
CMEIINBAHUS BEIIECTB B COOTBETCTBUH C MyHKTAaMH MHCTPYKIIMU K padoTe.

BaxHelImmM HarpaBJIeHHEM KaK JEMOHCTPAllMOHHOIO, TaK M YYEHUYECKOI0 SKCIIEPUMEHTA JTOJKHO
CTaTh HCIOJIb30BaHUE LU(PPOBON J1abOpaTopuu, KOTOpas MO3BOJSET OPraHM30BaTh XMMHUYECKHUI
9KCHEPUMEHT Ha MPUHIMIINAIBHO HOBOM YPOBHE, IEPEUTH OT Ka4eCTBEHHOMN OLIEHKH HAOII01aeMbIX
SBJICHUA K CHCTEMHOMY aHalU3y KOJHMUYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ marynkamu



uGpoBoii J1abopaTopun 00eCrieunBaeTCs aBTOMATU3MPOBAHHBINA cOOp M 00pabOTKa JaHHBIX, XOX
HKCIEPUMEHTA MOKET OTOOpakaThCsl B BHJE I'pa)MKOB MM MOKa3aHUN MPHOOPOB, a pe3ysIbTaThl
HKCIIEPUMEHTOB MOTYT COXPAHATHCS AIMTENbHOE Bpems. Hambonee axTyanbHBIM Ui XMMHH
SBIISICTCSA TEPEX0J] K KOJIMYECTBEHHBIM XapPaKTEPUCTUKAM, KOTOPBIM MOXKHO MPOMJLIIIOCTPHUPOBATH
CIICAYIONIMMH TIPUMEpPAaMHU: HM3Y4EHHE CTPOSHHs IUIaMeHH, ompeneneHne pH B pasHbIX cpexpax,
OTIpeNieIeHuEe CKOPOCTH PEaKIMH, U3yYCHHE BIMSHUSA KOHIICHTPALUU U TEMIIEPaTypbl Ha CKOPOCTh
pEaKIu.

[udposast 1abopaTopusi MO3BOJIIET PEATN30BATH MEKIIPEIMETHBIE CBSI3U C APYTMMHU MpPEAMETaMHU
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, IIOCKOJBbKY JAa€T BO3MOYKHOCTb BBIIOJHATH HHTETPUPOBAHHBIE
yueOHbIe HCCIIeIOBAaHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSATh U OCBAaUBATh JIEMEHTHI CTATUCTUKU
¥ MTHPOPMAITMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHbBINA NIEPEYEHBb OBOPYJIOBAHNAI,
PACXO/IHBIX MATEPHUAJIOB, CPE/ICTB OBYYEHHUS 1
BOCIIUTAHMUS U151 CO3JAHUSA 1 OBECIIEYEHUS
®YHKIIMOHUPOBAHUS IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEM "TOUKA POCTA" B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU
MAJIBIX TOPOJIAX

Tabnuya N 1
Komnnue
CTBO
CJIMHH
AHAN - 16 mgecTro
I €IUHUIL JJIS
0011e00
o0meobpazoBar
pazoBat
HaumenoBanue €JbHBIX
N KpaTkne npuMepHbIe TEXHUYSCKUE XapaKTEPUCTHKH | ITbHBIX .
o0opymoBaHUs OpraHu3aIui,
Opranu3
. | SIBIISFOIIUXCS
anuii,
He  [MATOKOMILTCKTH
BIMH, €/I. U3M.
SIBJISTFOILL
UXCst
MaJIOKO




MILIEKT
HBIMH,
ell. U3M.

ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1

O61ee obopynoBanue (pusmka, XuMusi, OUOIOTHSI)

1.1.

[{udposas
maGopaTopust

YUCHHUYCCKas

OMOJTOTHS)

[{1dpoBoii AATYUK NEKTPOIPOBOIHOCTH
[{udposoii narunk pH
[{ndpoBoii JaTIUK TOTOKECHHS

(pusuka, xumus, L ludpoBoii 1aTINK TeMIIepaTypsl

[{ndpoBoii JaTuyuK aOCOIIOTHOTO JaBICHUS
[{udposoii ocummiorpahuIeckuii JaTIuK

Becrwl anexkrponnsie yaeonbie 200 r

MuKpockorr: u(ppPOBON WM ONITHIECKUH C
yBesnmueHueM ot 80 X

Habop as1st 13roTOBICHUS MUKPOIIPEIapaToB
Mukpornpenaparsl (Habop)

CoeMHUTEIbHBIE TIPOBOJIA, IPOTPAMMHOE
oOecrnieueHre, MeTOANYECKHUEe yKa3aHus

KOMILIEKT COITYTCTBYIOLINX JIEMEHTOB JIJISl OIIBITOB
[0 MEXaHUKE

KOMILIEKT COITYTCTBYIOLINX JIEMEHTOB JIJISl OIBITOB
[0 MOJIEKYJISIpPHOH (u3HKe

KOMILIEKT COITYTCTBYIOLIUX JIEMEHTOB JIJISl OIIBITOB
[0 JIEKTPOJUHAMHUKE

KOMIUIEKT COITYTCTBYIOLINX JIEMEHTOB JIJISl OIBITOB
[10 ONTHKE

1.2.

KommiekT
[OCYIbI U
000pyI0BaHUS
TSt
VICHUYECKUX
OIIBEITOB

OHOTIOTHS).

[[ITaTuB 1a00paTOPHBIN XUMUUECKUI

Habop vamex [letpu

Habop MHCTpYMEHTOB MpenapoBaibHbIX

Ulokka [uist CKUTaHUS BELLIECTB

Crynka papdopoBas ¢ meCTUKOM

HabGop 6aHOK /17151 XpaHEHUs TBEP/IbIX PEaKTUBOB

(puzuka, xumus,|(30 - 50 m)

Ha6op cxisiHOK ((h1aKOHOB) ATt XpaHEHUS
[PacCTBOPOB PEaKTHBOB

Hatop npubopoxk (I1X-14, [1X-16)
[Ipubop 111 MOTyYEHUs Ta30B

CninproBKa

["oproyee 1151 CHUPTOBOK
dunbTpoBanbHast 6ymara (50 mT.)

Kos06a konnueckas

[lanouka cTekIsiHHAS (C Pe3HHOBBIM
HAaKOHEYHHKOM)

UYameuka /715 BeIMTapUBaHUS (BIIAPUTETbHAS
Jareyka)

MepHbIi TUIUHAP (TIACTUKOBBIN )
Boponka cTekissHHas (Masias)

Craxan crexssHHbIN (100 M)
["a300TBOIHAS TPyOKa

bIOJIOT' A

[KoMIuiekT

|H213H3.‘I€HI/IGZ JACMOHCTPAallMOHHOC,

|l .




BJIQYKHBIX
[penapaToB
TEMOHCTPALIMOH
HBIH

MaTepuail KOHTeHepa: MIIACTUK,

repMETHYHAs KpBIIIKa: HATH4HE,

KpEIUIEHHE PKCIIOHATa: HAIU4ue,
KOHCEPBHPYIOIIIEe BEUIECTBO: HAJTMUUE,

HakJIelika ¢ HAMMEHOBAaHUEM: HAJIMYHE.

He meHee 10 mpemapaToB U3 MPUBEICHHOIO HUXKE
CIIMCKA!

Biaxxubrit npenapar "be33yoka"

Bnaxubiii npenapar "['agroka”

Brnaxnsiii npenapat "BHyTpeHHee cTpoeHne
OpPIOXOHOTOT'0 MOJIITFOCKA"

Brnaxnsiii npenapat "BHyTpeHHee cTpoeHne
KpbICH!"

Brnaxnsiii npenapat "BHyTpeHHee cTpoeHne
arymkn"

Biiaxxublil npenapat "BHyTpeHHee cTpoeHne
ITULBL"

Brnaxublii npenapar "BuyTpeHHee cTpoeHue poiob!’
Bnaxubiii npenapar "Kapacp"

Biaxxuerit npemnapat "Kopenb 6060Boro pacreHus ¢
Ki1yOeHbKamMu"

Briaxnsiii npenapat "Kpepetka"

Bnaxubiii npenapar "Hepenna"

Biiaxxubrit npemapar "Pa3BuTue KOCTUCTOM phIOBI"
Bnaxublii npenapar "Pa3zButue kypuibl"
Brnaxxuslii npenapat "Cuudomenysa”

Bnaxusiii npenapar "Tputon”

Braxxuerit npemnapar "Yepenaxa 6onotHas"
Bnaxusii npenapar "Yx"

Bnaxuslil npenapar "Auiepuna”

2.2.

Komriekt
repbapueB
IIEMOHCTPALIMOH
HBIN

HaznaueHue: 1eMOHCTPAIIMOHHOE,

OCHOBA JJIs1 KPETJICHUs: TepOapHbIil JTUCT,
CIIMCOK DKCIIOHATOB: HAJIMYHE

He MeHee 8 repOapreB U3 IPUBEACHHOTO HUXKE
cnicka: HaznaueHue: n1eMOHCTpallMOHHOE,
OCHOBA JJIsl KPETJICHUs: TepOapHbIil JTUCT,
CIIMCOK 9KCIIOHATOB: HAJIMYHE

He MeHee § repOapueB U3 IPUBEICHHOTO HIKE
CIHCKa!

["epOapuii "/lepeBbs 1 KyCTapHUKHU"

["epOapwuii "/lukopactymue pacteHus"
["epOapuii "KopmoBsie pactenus"

['ep6apuii "KynbTypHble pacTeHus"

["epOapuii "JlexkapcTBeHHBIE pacTeHUs"
["epOapwuii "MenoHnocHbie pacTeHUS"
["epOapuii "Mopdonorus pacreHuit"
["epOapwuii "OCHOBHBIC TPYIIIBI pacTCHUIA"
["epOapuii "Pactutenbabie coobmiecTBa"
["epOapuii "CenbCKOX035HCTBEHHBIC PACTCHUS"
["epOapuii "SAnoButsie pacreHus"

["epOapwuii kK Kypcy OCHOB 10 00IIIei1 OnoI0oTHN




2.3.

Komrmiekt
KOJUIEKLIUH
IEMOHCTPAIIHOH
HBIH (110 pa3HbIM|
reMaM Kypca
OMOJIOTHH )

Hasnauenue: 1eMOHCTpallMOHHOE,

OCHOBA JIJIsl KPETUJICHUS: HaJTu4He,

HaKJICHKH C HAUMEHOBAHHEM: HAJIMYHE

He MeHee 10 KOoJUIeKIHM U3 MPUBEAECHHOTO HUXE
CITMCKA!

Komneknus "I"oocemenHbie pacteHus"
Komnexuus "O6urtarenu Mmopckoro nHa'"
Kommexmus "Ilaneontonornyeckas”

Komtekuus "IlpencraButenu oTps0B HACEKOMBIX"
KOJIMYECTBO HACEKOMBLIX: He MeHee 4
Komnekmust "TIpuMepsl 3a0TUTHBIX PUCTIOCOOTICHUI
y HACEKOMBIX"

Komnekmwust "TIpucrnocoOuTebHbIE H3MEHEHHS B
KOHEYHOCTSAX HAaCEKOMBIX"

Komnexius "Pa3BuTie HACEKOMEBIX C HEIOJIHBIM
rpeBpaiieHueM"

Komnexnus "Pa3BuTie HACEKOMEIX C ITOJHBIM
rpeBpaiieHueM"

Koyutexnus "PasBurie mmeHuns!"

Koyuiekuus "PasBurie 6a00uku”

Komnexknus "PakoBHHEI MOIIOCKOB"
Komnekmus "CeMmelictBa 6a0ouek"

Komnexuus "CemeiicTBa xKykoB"

Komneknus "Cemena u mioas!"

Komtekuus "®opma coxpaHHOCTH UCKOMAeMbIX
[paCTEHUH U )KMBOTHBIX"

HaGop maneoHTONOrnueckux Haxo10K
"[Ipoucxoxaenue yenoneka"

KOJIMYECTBO MOJIelIck: He MeHee 14

XM

JleMOHCTpaloH
HOE
000OpyI0BaHUE

CocTaB KOMILJIEKTa:

Cronuk nogbeMHblii HazHauenue: cOopka ydeOHbIX
[YCTaHOBOK,

pazMep cronenrHuIbl: He Mmeree 200 * 200 MM,
[JIaBHBIN TTOIHEM C TTIOMOIIbIO BUHTA: HAJTUINE
[[ITaTuB 1EMOHCTPAMOHHBI XUMHYECKUN:
Haznauenue: neMoHcTpanus npubopoB U
YCTaHOBOK,

0TI0pa, CTEPI)KHU, JIAKW, My(PThI, KOJbIIA: HATUYHE,
BO3MOKHOCTD 3aKPETUICHHS JIEMEHTOB Ha
[Pa3JIMYHON BBICOTE: HAJTMUUE

IAnmapart Juisi IPOBEICHUS XUMUYECKUX PEaKIIUA:
Hasznauenwne: neMOHCTpaIus XUMUIECKUX PEaAKITUH,
[IOTJIOTUTEINb MMApOB U Ta30B: HATUYHE,

MaTepuai KoJIObl: CTEKIO

HaGop 1151 anekTponan3a 1eMOHCTPAIlMOHHBI:
HaznaueHue: u3yueHune 3aKOHOB AJIEKTPOIN3a,
cOOpKa MOJIENIN aKKyMYJISITOPA,

E€MKOCTb: HaJTM4HeE,

PIEKTPO/IbI: HATUYKE

KoMriekT MepHBIX K0JIO Majioro oobema:




Haznauenue: 1eMOHCTPAIIHOHHBIE OIBITHI,

00BbeM K0510: ot 100 M1 10 2000 M1,

KOJIMYECTBO K0J10: He MeHee 10 mT.,

MaTepHual KoJI0: CTEKIO

Ha6op ¢urakonoB (250 - 300 M u1st XpaHSHUS
[PACTBOPOB PEAKTHBOB).

HasnaueHue: XpaHeHHE PACTBOPOB PEaKTUBOB,
Kom4yecTBO (prrakoHOB: He MeHee 10 1mT.,
MaTepual (JIaKOHOB: CTEKIIO

poOKa: HaTM4KE

[TpuGOp JIst OTBITOB MO XMMHUH C ICKTPHUSCKUM
TOKOM (71a00paTOPHBIiN)

[Tprbop ISt UIUTFOCTPAITH 3aKOHA COXPAHEHHS
MacChl BEIIECTB: COCY/I

JlaHmonpTa: HATU4NKE,

poOKa: HaIu4Iue,

TUT TIPUOOpa: TeMOHCTPAIIMOHHBII

JlenutenbHas BopoHKa: Ha3HaueHue: pasjeneHue
IIBYX YKHJIKOCTEH IO IIOTHOCTH,

MaTepHrall BODOHKHU: CTEKIIO

'Y cTaHoBKa /1S IEpEroHKH BemlecTB: HazHadueHwme:
IIEeMOHCTpAIIHS OYUCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOMUIBHUK JJIST OXJTKICHUS, AJUTOHXK,
poOKa: HaIu4Iue,

JUTHA YCTaHOBKH: HE MeHee 550 Mm

[TpuGop [uist MOTyYeHHs Ta30B: Ha3HAYCHUE:
[OJTyYCHHE Ta30B B MAJIbIX KOJMYECTBAX,

COCTaB KOMIUICKTA: HE MeHee 6 TIPeIMETOB

bans koMOMHMpOBaHHAas TabopaTopHas: baHs
BOISTHAS: HAJTMYHE, KOJIbIIa CMEHHBIC C OTBEPCTHSIMH
[Pa3HOTO JAUaMeTpa: HaJTHJue,

[TUTKA SJICKTPUYSCKAs: HATHINE

dapdopoBas cTynka ¢ nectukoM: HazHaueHue: s
pasMeNbYeHUsT KPYIHBIX (DPAKI[Hii BEIIECTB U
[IPUTOTOBJICHHSI TOPOIIIKOBBIX CMECEH

Kommiext repmomerpos (0 - 100 C; 0 - 360 C)

3.2.

KoMmiext
XUMHUYECKUX
[PEaKTHUBOB

CocTaB KOMIUIEKTA:

Ha6op "Kucnoter" (a30THasA, cepHas, ConsHasl,
opTodochopHasi)

Ha6op "T'unpokcunsl" (ruapokcun 6apus,
TUAPOKCH]T KaJIUS, TUAPOKCH]T KAJIBITHS, THIPOKCHT
HATPUS)

Ha6op "Oxkcuapl MeTamioB" (aTFOMUHUS OKCH]I,
Oapus oxcu, xenesa (I11) okecnn, kanbuus oKcus,
Maraus okcunt, meau (1) okcua, nMHKa OKCH)
Hat6op "LllenouHbie U MIET0YHO3EMENBHBIE
MeTautbl" (JIUTUH, HATPHMA, KaJIBITH)

HaGop "Metamsl" (aTroMUHUH, jKe1e30, MATHUM,
Melb, ITMHK, OJIOBO)

Ha6op "LllenouHble U MIETOYHO3EMENBHBIE
MeTautbl" (JTIUTUN, HATPHMA, KaJIBITHIN)

1 mrr.




Ha6op "OrnaeonacHsie BemiectBa" (cepa, pochop
(kpacHsIii), okcun hocdopa (V))

Ha6op "I"anmorenst" (ifox, 6pom)

Ha6op "I"amorenunapl" (aTIOMUHHS XJIOPHU]I,
AMMOHHUS XJI0pHI, 6apus xmopu, xenesa (I11)
XJIOpUI, KU HOAU, KaJIUs XJIOPU, KaJIbLIUS
XJIOPU, TUTUS XJIOpUA, MarHus xyuopua, meau (1)
XJIOpUJ, HATPHUSI OpoMuJ, HATPHUs PTOPH, HATPUS
XJIOPU, LIMHKA XJIOPH]T)

Ha6op "Cynbdartsl, cyiabhuabl, cyiabGuTs"
(amroMuHMA Cyb(aT, aMMOHUS Cynb(dar, xKenesa
(1) cynbdua, xenesa (I1) cynsdar, 7-Mu BOAHBIN,
Kanus cynbgart, kodanbra (I1) cynbdar, Maraus
cynbdar, menu (I1)) cynsdar 6e3Boansiit, meau (II)
cynbdar 5-TH BOAHBIN, HATPHUS CYyIb(UI, HATPUSI
Cynab(hUT, HATPUS CYyIb(aT, HATPUs TUAPOCYIbdaAT,
HUKEIs CylIb(aT

Ha6op "KapOonatbel" (aMMOHMS KapOOHAT, KaJlUs
KkapOoHat, meau (1) kapOoHAT OCHOBHOM, HATPHS
KapOOHAT, HATPUS TUAPOKAPOOHAT)

Habop "®ocdarer. Cunukarsr" (Kamus
MoHOTHApoOopTOdOoCchaT, HATPUS CUTTHKAT 9-TH
BOIHBIN, HATPHUS OpTOdochaT Tpex3aMeIIeHHBIH,
HaTpus quruapodocadar)

Habop "Auerarsl. Ponanuael. Coennnenus xene3a"
(xanus anerat, kanus deppo (1) rexcanmanm,
kanust ¢peppo (II1) rekcanimonua, Kaaus poaaHus,
HaTpUsl aleTaT, CBUHIIA alleTaT)

Hab6op "Coennnenus mapranmna” (kamus
nepmanranat, mapranna (IV) oxcu, maprania (11)
cynb}ar, MapraHia Xjiopum)

Hab6op "Coeaunenus xpoma" (aMMOHHUS JUXpOMAT,
KaJIis TUXpoMart, Kaiaus xpomar, xpoma (I1I)
XJIOpU 6-TH BOJIHBIN)

Habop "Hutpate!" (antoMuHUs HUTPAT, aMMOHMS
HUTpAT, KaJusl HUTPAT, Kanblus HUTpat, meau (11)
HUTpAT, HATPHUSL HUTPAT, cepedpa HUTPaT)

HaGop "Nuaukatopsl" (JJakMOUT, METUIIOBBIN
OpaHKeBbIH, peHondranenH)

Ha6op "Kucnopojconepxarire opraHnaecKue
BeriecTBa" (alleTOH, MIIMLEPHUH, AUITHIIOBBIN 3hup,
CHUPT H-OYTHIIOBBINA, COUPT U30aMIJIOBBIH, CIUPT
1300yTUIIOBBIH, CIMPT STHIIOBBIH, (peHo,
(hopMaiH, STHIICHTIINKOIb, YKCYCHO-ITHIIOBBIH
phup)

HaGop "YrneBogopoast" (OeH3MH, TeKcaH, HEPTh,
TOJTYOJI, IUKJIOTECKaH)

Ha6op "Kucnots! oprannueckue" (Kucimora
AMHHOYKCYCHas1, KUCIIOTa OeH30iiHast, KUCIIOTa
MacIsiHasl, KUCJIOTa MypaBbUHAs, KUCIIOTa
OJICMHOBAsI, KMCIIOTA MATbMUTHHOBAS, KUCJIOTA




CTEapUHOBasi, KUCJIOTA YKCYCHAas1, KUCIIOTa
[aBeseBast)

Ha6op "YrneBoapl. AMuHbBI" (aHWIMH, aHWIWH
CEPHOKUCIBIN, J[-T1I0K03a, METHIIAMUH
CUAPOXJIOPHI, Caxapo3a)

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

HasnaveHue: 1eMOHCTpaAIMOHHOE,

B YITAKOBKH: KOPOOKa,

OITMCAHKE: HATMYHUE

CocTaB KOMILJICKTA:

Kommexmus "Bomoknaa"

Komtekuust "KaMeHHBIH yrosib U IpOAYKTHI €70
repepaboTku”

Komnexus "MeTaibsl 1 cruiaBel”

Komnekuus "MuHepaibl U TOpHbIE TOpob" (49
BHJIOB)

Komnekuus "MunepanbHble y1oOpeHus "
Komnexmus "Hed1b n mpoaykTer ee mepepadoTku”
Kommexuus "I[lmactmacesr"”

Kosuiexmus "Tommmuso"

Komnekuust "YyryH u crais"

Komekuus "Kayuyk"

Komneknus "[lIkana tBepnoctu"

HaGops! 111 MOIETTUPOBAHUS CTPOCHHS
OpraHMYECKUX BellecTB (YUeHHuUecKue) He MeHee 4
IIIT.

1 mr.

1 mr.

DOU3NKA

CocTaB KOMILJICKTA:

[[ITaTuB neMOHCTpalMOHHbIN: HazHaueHue:
[MPOBEACHUE IEMOHCTPAIMOHHBIX OMBITOB,
OCHOBaHUE, CTEPKEHb, JIAMKH, KOJIbI[a, MY(PTHI:
HaT4ue

CTOIHK IOOBEMHBIN:

Tun cronvka: yueOHbINH/T1a00paTOpHBIH,

0110pa, CTEPKEHb BUHTOBOMW, BUHT
[PEryJIUPOBOYHBIN: HATMYHUE,

(YHKIUS TIOIhEMA U OTTYCKAHUSI CTOJIMKA: HAJTM4Ke
cTOYHUK TOCTOSITHHOTO W TIEPEMEHHOTO
HarnpsbkeHus: Haznauenue: niis nutanus
PEryIUPYEMBIM TTIEPEMEHHBIM U TIOCTOSIHHBIM TOKOM
PIEKTPUUYECKUX CXEM,

gacToTa, I'm: 50,

moTpebisieMast MOIHOCTh, BA: 10

MaHOMeTp )KUAKOCTHOW JTEMOHCTPAIIMOHHBII:
Hasnauenue: s usmepenus gasiaeHus 10 300 MM
BOJITHOTO CTOJIOA BBIIIE U HIKE aTMOCHEPHOTO
TaBJICHMS,

crexisiHHast U-o0pa3Has TpyOka Ha IMOJICTaBKe:
HaIn4ue

KamepToHn Ha pe3oHaHcHOM smuke: Haznauenue:
TUTSE IEMOHCTPAIIMH 3BYKOBBIX KOJICOAHUI U BOJIH,

7IBa KaMEPTOHA HA PE3OHUPYIOMIUX SIIUKaX:




Hau4ue,

[PE3MHOBBIA MOJIOTOYEK: HAJIUYNE

Hacoc BakyyMHBIH C 3JIEKTPOIIPUBOAOM:
Hasznauenue: co3ianue pa3psyKeHUs UiIn
M30BITOYHOTO JJABJICHUS B 3aMKHYTBHIX 00beMaXx,
OTBITHI: KUTIEHUE KUJKOCTH IPU HOHUKEHHOM
TaBJICHUH, BHEIIIHEE U BHYTPEHHEE JIABJICHUE U JIP.
Tapenka BakyymHasi: Haznauenue: qeMoHCTpanus
OIIBITOB B 3aMKHYTOM 00BEME C Pa3pe:KEHHBIM
BO3yXOM,

OCHOBAHHE C KPAaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIA,
[PE3MHOBAs MPOKJIAJKA, SICKTPUYECKHUI 3BOHOK:
HaIn4ue

Benepko Apxumena: HazHauenue: n1eMoHCTpaius
e CTBUS )KUJIKOCTH HA TIOTPYKEHHOE B HEE TEJIO U
M3MEpEHHE BEJITMYMHBI BHITAJTKUBAOIIEH CUJIBI,
BEICPKO, TEJIO HMIHHIPUIECKON POPMEI,
[IPYKUHHBIA JTUHAMOMETD: HAJIUYUE

OrauBo Bo3aymHOe: HazHaueHue: neMoHcTparus
BOCIIJITAMEHEHHSI TOPIOYEH CMECH TP €€ OBICTPOM
C)KaTHU,

TOJICTOCTEHHBIA LIWJIMHAP, MOPIICHb HA
METaJUTMYE€CKOM IITOKE C PYKOSITKOH, MOJICTaBKa
IS TAJIMHIpA: HATUYKE

4.1.

O6opynoBanue
st
IIeMOHCTpaIMOH
HBIX OTIBITOB

[TpuGop It IEMOHCTPAIMK AABICHHS B KHUIKOCTH:
HaznaueHue: 1eMoOHCTpaIus N3MEHEHUS 1aBIIEHUS C
rI1yOUHON MOrpyKeHus,

TaTYMK JaBJICHUSI, KPOHIITEIH IS KPETUIeHUs Ha
CTEHKE COCyJla: HAInYue

[Tpubop 1uist IeMOHCTpaIKi aTMOC(HEPHOTO
maBneHus (Marae0yprckue moymapus):
HaznaueHue: 1eMOHCTpaIus CHIIbI aTMOC(HEPHOTO
aBIIeHMS,

1IBA pa3bEMHBIX METATMYECKUX MOTyIIapUs ¢
[MPOYHBIMU PYYKAMH H XOPOIIO MPUTILTH(OBAHHBIMU
KpasMU, HUMIENb C KPaHOM: HAJIUYHE,
CO3/IaBaeMO€ BHYTPH IIAPOB BAKyyMMETPHUECKOE
masienue: He MeHee 0,05 MI1a,

MaKCUMaJIbHOE pa3phlBarollee ycuine: He meHee 90
H

HaGop Ten paBHOro o0bema: Haznauenwue: mis
OTIpeIeTICHUS] U CPAaBHEHUS TETUIOEMKOCTH U
[UIOTHOCTH Pa3JIMYHBIX TBEPABIX MaTEPHAIIOB,
[MIMHIPBI U3 PA3IMYHBIX MAaTEpUAIOB: HE MeHee 3
[T,

KPIOYKH JUIS TTO/IBEIIMBAHUS IWIIMHIPOB: HATHYUE
HaGop Ten paBHOI Macchl: HazHauenwme: mis
OTIpeeTICHUS] M CPABHEHUIO TUIOTHOCTH PA3IINYHBIX
MaTepuasos,

[MIHHIPBI U3 PA3IMYHBIX MAaTEPUAIOB: HE MEHee 3

IIT.,




KPIOYKH IS OJBEUIMBAHUSI LIMJIMH]IPOB: HAIIMYKE
Cocynpl coobmiaronuecsi: Haznauenue:
IEMOHCTpALIMS OJJMHAKOBOTO YPOBHS OJIHOPOIHOM
PKUJIKOCTH B COOOILAIOIIUXCSI MEXKAY CO00M cocyaax
pa3Hoii (GOpMBI,

COOOIIAIOIITNECS CTEKIIIHHBIE TPYOKU pa3Hoi
(hopMBI: HE MeHee 3 IIT.,

[MOACTaBKA: HAJINYUE

TpyOka HeroTona: Ha3znauenue: neMoHcTpanus
OJIHOBPEMEHHOCTH NAJCHUS Pa3IMYHbIX TEJl B
[pa3peKEHHOM BO3AYyXE,

(YHKIUS TOJKITIOYEHHS K BAKYYMHOMY Hacocy:
Hau4ue,

iHa Tpyoku: He meHee 80 cM.,

[PE3MHOBBIC TPOOKH, HUMIIENb: HAIMYUE,
KOJIMYECTBO TeJ B TpyOKe: He MeHee 3 IIT.

[Tap [Tackassa: HazHaueHue: neMoHcTpanus
[epeaady NpoOU3BOIMMOIO Ha )KUAKOCTh JABJICHUS B
3aMKHYTOM COCYJI€, IEMOHCTPALUS MOAbEMA
PKUJIKOCTHU TIOJT IeicTBHEM aTMOC(hepHOTo
TaBICHUS,

METaJUIMYECKUI HUIMHAP C ONPAaBAMH, ITOPIIEHb CO
[ITOKOM, MOJIBIA METAINIMYECKUI ap C
OTBEPCTUSIMU: HATUYHE,

JUTHHA [IJIMH]Ipa: He MeHee 22 cM,

TuaMeTp 1apa: He MeHee § cM

[[Tap ¢ konbiiom: Haznauenue: neMoHcTpanus
[PACIITUPEHHMS TBEPIOTO TEJa MPU HarpeBaHUU,
[IITATUB, METALITNYECKOE KOJIBIIO C MY(TOMH, 11ap ¢
[ICIIOYKON: HATNYNE,

JJTHHA 1IenoYKH: He MeHee 80 MM,

TuaMeTp 1mapa: He MeHee 25 MM

[{unuHIpbl CBUHIIOBBIE CO cTpyroM: Ha3HaueHnue:
IIEMOHCTPAIIHS B3AUMHOTO MPUTSHKEHUSI MEXKTY
ATOMaMH TBEPABIX Tell,

KOJTMYECTBO OJJMHAKOBBIX IIJIMHIPOB: HE MeHee 2
[IT.,

MaTepua [MIIHHIPOB: CTaJIb U CBUHEII,

KPIOUKH IS IOJIBELIMBAHMS: HAIMYUHUE,

CTPYT, HaIpaBIIAIOIIas TPyOKa: HaTHINe

[Tpubop Jlenma: HazHauenue: amns uccieqoBaHus
3aBUCHMOCTH HaIpaBJICHUS WHAYKIIMOHHOTO TOKA OT|
XapakTepa U3MEHEHHs] MATHUTHOTO MTOTOKa,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJIMYECTBO AJIIOMUHUEBBIX KOJIEI: HE MEHee 2 IIT.,
[pope3b B OJJHOM U3 KOJICII: HAJTu4Iue

MarsuT 1yrooOpa3Hblil 1eMOHCTPAIIMOHHBIN:
Ha3naueHnue: qeMoHCTpanus CBOMCTB MOCTOSTHHBIX
MarHuTOB,

TUIl MarHUTa: HAMarHWYeHHBIH OPYCOK,
KOJIMYECTBO IIBETOB MarHuTa: HE MEHEE 2,




0003HAYCHHE TTOJIFOCOB MarHUTa: HAIUYHE
MarHuT moJIOCOBOM IEMOHCTPAIIMOHHBIN (T1apa):
Ha3nauenue: qeMoHcTpanus CBOMCTB MOCTOSTHHBIX
MarHuTOB,

TUIT MarHUTA: HAMarHUYEHHBIA OPYCOK
[PSIMOJIMHEHHOM (POPMBI,

KOJIMUYECTBO 1IBETOB MarHuTa: He MeHee 2,
0003HAYCHHE TTOJIFOCOB MarHUTA: HAIMYHE
Ctpeniky MarHUTHbBIE Ha mTaTuBax: Hasznauenue:
TIEMOHCTpAIIHS B3aUMOICHCTBUS TIOTIOCOB
MarHuTOB, OPUEHTAIIMA MarHUTAa B MATHUTHOM
[oJie,

HaMarHUYeHHas CTPEJIKa: Hallu4ue,

KOJTMYECTBO IIBETOB MarHuTa: HE MEHEe 2,
[10/ICTaBKa: HATUYKE

HabGop neMoHCTpannoHHbIH "DieKTpocTaTuka'
(37EKTPOCKOIIBI (2 MIT.), CyATaH (2 MmT.), HalouyKa
CTCKJISTHHASI, TTaJI09Ka Y00HUTOBAS, IIITATHBEI
M3onupyomue (2 mir.)

MarmHa JIeKTpodOopHas WIIA BEICOKOBOJIBTHBIN
cTouHuK: HazHauenue: s momydeHust
PIICKTPUYECKOTO 3apsi/ia BBICOKOTO TOTEHITHAIA U
[OJIy4eHUsI UCKPOBOTO pa3psiia,

ITMCKY Ha CTOMKAaX: HAJIMYIHE,

KOJIMUYECTBO JICHACHCKIX OaHOK: HEe MEHee 2,
[M0JICTaBKa: HAJTNIHE

KomruiekT npoBonoB: JnuHa: He menee 500 MM - 4
mt., 250 MM - 4 mr., 100 MM - 8 1IT., HA3HAYCHHE:
TUIS TOAKITIOUEHUS AEMOHCTPALIMOHHBIX PHOOPOB U
000pYIOBaHUS K UCTOYHUKY TOKA, JIJIsi COOPKH
PIEKTPUYECKUX LIeTIeH, BKITF0Yast JIEMEHTHI U3
paboTe! "IlocTOSIHHBIN AIIEKTPUYECKHl TOK"

4.2.

O6opynoBaHue
ML
mabopaTOpHBIX
padoT u
YUCHHUUYECKUX
oTBITOB (Ha 6asze
KOMITJIEKTOB TSI
OI'D)

[[ITaTHB TabOpaTOPHBIIA C AepKATEIIMU

BECHI DJICKTPOHHBIE

MEH3YypKa, peaen usmepenus 250 mu

muaamometp 1 H

nuHamomeTp S H

IJIMHAP CTAIBHOM, 25 cM3

LIUITUHIP aTFOMUHUEBBIHN 25 cm3

IMJIMHAP alFOMUHKUEBBIN 34 cM3

LIUJTUHP ITACTUKOBBINA 56 cM3 (7151 U3MEpeHust
crIbl Apxumesna)

npyxuHa 40 H/m

npyxuHa 10 H/m

rpy3sl o 100 1 (6 miT.)

rpy3 HaOOpHBIN ycTaHaBIMBaeT Maccy ¢ marom 10 r
MepHasi JIeHTa, IMHEWKa, TPAHCIIOPTUP

OpPYCOK C KPIOUYKOM U HUTBHIO

Harpasisitomas 1uHo He Menee S00 MM. JlomxHBI
OBITH 0OECTICUEeHBI pa3HbIe KOA(PGUITMEHTHI TPCHHS

OpycKa 1Mo HampaBIsIONIeH




CEeKYHIOMED 3JIEKTPOHHBIN ¢ JATYMKOM
HaMpaBJISAIONIAs CO MIKAJIOMN

OpYCOK JIEPEBSHHBIN C ITyCKOBBIM MarHUTOM
HUTSHOM MasgTHUK C TPY30M C ITyCKOBBIM MarHuTOM
1 C BOBMOKHOCTBIO M3MEHEHUS JITUHBI HUTH
ppIyar

0JIOK TIOIBHKHBIH

0JIOK HEMOIBUKHBIN

KaJIOpUMETP

TepMOMETP

MICTOYHUK MTUTAHUS TIOCTOSIHHOTO TOKA
(BBIMPSIMUTEIH C BBIXOIHBIM HampsukeHueMm 36 - 42
B mm 6atapeiiHbiii 670K ¢ BO3MOKHOCTBIO
[PETYJIMPOBKHU BBIXOJHOTO HAMPSKEHUS
BOJILTMETP JIBYXIIpeebHbIi (3 B, 6 B)
amrnepMeTp aByxmnpeaensusiii (0,6 A, 3 A)
pesuctop 4,7 Om

pe3uctop 5,7 Om

mammouka (4,8 B, 0,5 A)

repeMeHHbIi pesuctop (peoctar) 1o 10 Om
COEIMHUTEIbHBIE ITPoBOJa, 20 mIT.

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS
coOuparommas auH3a, pokycHoe paccrossaue 100 Mm
coOuparoras JruH3a, PoKycHOe paccTossHue S0 MM
[paccenBaroIias JIMH3a, POKYCHOE pacCTOSTHHE - /5
MM

BKpaH

ONTUYECKAsI CKaMbs

ciaiin "Monens mpeamera"

OCBETUTEIh

[TOJIYLIMJIMHAP C TUTAHIIETOM C KPYTOBBIM
TPaHCIOPTUPOM

[IprOop /Uit U3ydeHUs ra30BbIX 3aKOHOB
Kanunspet

Jludppaximonnas pemerka 600 mTpuxos/Mm
Jlndpakimonnas pemerka 300 mWTpUxoB/MM
3epkano

UlazepHas ykazka

[Tonsponn B pamke

[Lleau FOHra

Karymka MoTok

b0k 1Mo10B

bJ10K KOHJIEHCAaTOPOB

Kommnac

Maraut

DJIEKTPOMArHuT

Onuiky jxene3Hble B OaHKe

TexHomornueckas HaITpaBJICHHOCTb

1.

OOpazoBaTelbH
b1l KOHCTPYKTOP

PoOoToTexHIUECKUIT HA0OP MpeTHa3HAuCH JUIs
3y4eHHsI OCHOB pOOOTOTEXHUKH, JETaJIeH, Y3JI0B U




nuk HpaKTI/IKI/I
0JI0YHOTO
[IpOrpaMMUPOBa
HUS C
KOMILIEKTOM
TATYUKOB

MEXaHH3MOB, HEOOXOIUMBIX JIJIsl CO3/IaHUs
[POOOTOTEXHUUYECKUX YCTPONCTB.

HaGop npezacrapiseT coO00¥ KOMITIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COETMHUTEIbHBIX
PIIEMEHTOB U 3JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3BosisieT codupats (M mporpaMMupOBaTh
coOMpaeMble MOJICIN ), U3 JIEMEHTOB, BXOISIINX B
ero cocTaB, MOJICJIM MEXaTPOHHBIX U
[POOOTOTEXHUYECKHX YCTPOUCTB C
ABTOMATHU3HPOBAHHBIM YIPABJICHUEM, B TOM YHCIIE
Ha KOJIECHOM XOJ1y, a TaK)Ke€ KOHCTPYKIUH,
OCHOBaHHBIX Ha MCIIOJIb30BAHUH Tepeiad (B TOM
YHCIIC YePBAYHBIX M 3yOUaThIX ), & TAKIKE PHIYaroB.
CBETOJAMOJIHBIN MAaTPUYHBIN AUCIUICH ¢ Oenoi
[10JICBETKOM Ha KOHTPOJLIEPE

KoruecTBo MopTOB BBOAA/BBIBOJIA HA KOHTPOJLIIEPE
He MeHee 6

KonnuecTBO KHONOK HE MeHee 4

OO111ee KOJIMYECTBO JIEMEHTOB: HE MeHee 520 mT, B
TOM YHUCIIE:

1) mporpaMMupyeMslii 010K yrpaBieHUs, KOTOPbII
MO>KeT paboTaTh aBTOHOMHO U B IOTOKOBOM
[pexKUME;

2) cepBOMOTOPHI

3) JaTYUK CHUIIBI

4) MaTuuK paccTOSHUS

S) naT4MK 1BETa

6) akKyMyJITOpHas OaTtapes

7) [1nacTuKOBBIE CTPYKTYPHBIE IIEMEHTHI, BKITIOYas
rephopUpOBaHHBIE DJIEMEHTHI: OAJIKH, KYOUKH, OCH
1 BaJIbl, COSIMHUTEIbHBIC DIIEMEHTHI K OCSIM,
[IIECTEPHHU, NPEHA3HAUYCHHBIE JIs1 CO3/IaHuUs
YEepBSUHBIX U 3y0UaThIX Mepeiad, COeTUHUTEIbHbBIE
1 KPETIe)KHBIE DJIEMEHTHI;

7) I[IporpamMHOe obecriedeHre, NCIOIb3YeMOe IS
[IPOTrpaMMHUPOBAHUS COOMPAEMBIX
[POOOTOTEXHUYECKHX MOJIETIEH U YCTPOMCTB,
ITOCTYITHO /T CKauMBaHUs U3 cetn VIHTepHeT

O06pazoBaTeTbH
bIif HabOp 1O
MEXaHHKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KOMITIEKT /17151 H3ydeHUsT OCHOB JICKTPOHHUKH H
[POOOTOTEXHUKHU

Ha6op nomkeH ObITh MpeHa3HAUYEH IS
[POBE/ICHUS YUCOHBIX 3aHATHUH 10 SJICKTPOHUKE U
CXEMOTEXHHUKE C IEJIbI0 H3y4eHUs HanboJree
[pacIpOCTpaHEHHOW IIEMEHTHOU 0a3kbl,
[IPUMEHIEMOM I HHKCHEPHO-TEXHHIECKOTO
TBOPYECTBA yJaIUXCs U pa3padOTKU yueOHBIX
Mozeneir poboToB. Habop 10mkeH mo3BOMISTh
yJaIuMCs Ha TIPAKTHKE OCBOMTH OCHOBHbBIE
TEXHOJIOTUH MPOCKTUPOBAHMS POOOTOTEXHUIESCKHX
KOMIUJICKCOB Ha MIpUMepe yI4eOHBIX MOeei
[pPOOOTOB, a TAK)KE H3YyYUTh OCHOBHBIE TEXHUYECKHE

1 mr.

1 mrr.




pereHust B 001acTH KHOEPHETHUECKUX U
BCTPaMBAEMBIX CHCTEM.

B cocTaB KOMITJIEKTa JJOKEH BXOJAUTH HAOOP
KOHCTPYKTHUBHBIX JIEMEHTOB /17151 COOpPKH MakeTa
MaHHITYJIIIHOHHOTO POOOTA, KOMIUIEKT
METaINTNYECKIX KOHCTPYKTUBHBIX JIEMEHTOB JJIs1
cOOpKH MakeTa MOOMIIBHOTO po0OOTa H T.II.

B coctaB KOMILIEKTa BXOJUT HA0OP AJIEKTPOHHBIX
KOMITOHEHTOB JIJIS1 U3Y4YEHHUSI OCHOB JIEKTPOHUKH H
CXEMOTEXHHUKH, a TAK)KE KOMILJIEKT MPUBOOB U
TATYMKOB PA3IMYHOTO TUIIA JUIS Pa3padOTKU
[POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocTaB KOMIIIEKTA JOKHO BXOAUTH: MOTOPBI C
HPHKOJEPOM - HE MEHee 2 1T, CEPBOIPUBO]L
0OJBIION - HE MEHee 4 T, CEPBONPUBO/I MAJIBIH -
He MeHee 2 1T, HH(paKpacHbIN JaTUhK - HE MEeHee 3
[T, yIBTPA3ByKOBOI JaTYUK - HE MEHee 3 IIT,
TaTYMK TEMIIEPaTyphl - HEe MeHee | 1T, TaTYuK
OCBEIICHHOCTH - HE MeHee | 1T, Habop
HIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPbI, CBETOANO/IbI PA3IIMYHOTO
HOMMHAJIAa), KOMILJIEKT MPOBOJIOB JJIsl O€CIaeqyHoro
[IPOTOTUNIMPOBAHMUS, II1aTa OECIIaeYHOrO
[IPOTOTUIIHPOBAHUS, AKKYMYJIATOP U 3apSAHOE
YCTPOMCTBO.

B cocTaB KOMIIIEKTA JOIKEH BXOIUTh
[TpOrpaMMHUPYyEMBII KOHTPOJLIED,
nporpammupyemsiii B cpee Arduino IDE win
AQHAJIOTUYHBIX CBOOO/IHO PaCIpOCTPaHAEMBIX Cpeax
pa3paboTku. [IporpamMmmupyemMsblii KOHTpoJLIEP
TOJKEeH 00J1a1aTh MOPTaMu /ISl TIOJIKITIOUEHUS
[1(POBBIX U AHAJIOTOBBIX YCTPOMCTB,
matepdeiicamu TTL, USART, 12C, SPI, Ethernet,
Bluetooth min WiFi.

B coctaB KOMIIIEKTa JOKEH BXOJUTh MOYJIb
TEXHUYECKOT'0 3pEHUs, MPEICTABISIONINNA COOOH
BBIUHCIUTENbHOE YCTPOMCTBO CO BCTPOSHHBIM
MUKpPOIpoIieccopoM (KoJI-BO sifiep - He MeHee 4 1T,
gacToTa snpa He meHee 1.2 I'T, oosem O3V - He
MeHee 512 MO, 00beM BCTPOSHHOM MaMATH - HE
MeHee 8 ['0), HHTerpupOBaHHON KaMepoit
(MakCUMaJIbHOE pa3pelIeHUe BUEONIOTOKA,
nepegaBaemoro no uHTepdeiicy USB - He meHee
2592 x 1944 en.) u onTuyeckoi cucreMoit. Moayib
TeXHUYECKOI0 3pEHUS T0JKEH 001a/1aTh
COBMECTHMOCTBIO C pa3IUYHBIMU
[TPOrPaMMHUPYEMBIMH KOHTPOJUIEPAMH C IIOMOILBIO
uaTepdeiicos - TTL, UART, 12C, SPI, Ethernet.
MoyJIb TEXHHYECKOTO 3PEHHS JOJKCH UMETh
BCTPOCHHOE MTPOrpaMMHOE 0OecrieueHre Ha OCHOBE
OTIEPAIIMOHHON CUCTEMBI Linux, MO3BOJISIONICE




OCYIIECTBJISATh HACTPOUKY CUCTEMbI MALTUHHOTO
00y4YCeHHS TapaMeTPOB HEUPOHHBIX CETEH IS
O0OHApYKEHHSI 00BEKTOB, OTPEICIICHUS UX
[apaMeTpoB U JalibHEHIIeH uaeHTH(PUKAIIUY.
KOMITIEKT TOJDKeH 00ecieunBaTh BOZMOKHOCTh
M3y4eHHsI OCHOB pa3paboTKU MPOrpaMMHBIX U
anmnapaTHhIX KOMILJIEKCOB MHXKEHEPHBIX CUCTEM,
pemeHuii B cepe "MHTEpHET Bemel'", a Takxke
penieHuid B 0061acTu poOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEJJIEKTA U MAIIMHHOTO
00yUeHUSI.

KommbrorepHoe o0opynoBanue

1

HoyTOyx

Dopm-pakTop: HOYTOYK;

DKectkast, HeoTKIIrOYaeMasi KJlaBuaTypa: HAINUKE;
Pycckas packiiajka KjJaBuaTyphl: HaJIU4UUE;
/lnaronasnb skpaHa: He MeHee 15,6 T10MOB;
Pa3pemenue sxpana: He MmeHee 1920 x 1080
ITUKCEIIEH;

KoinuecTBo siiep npoiieccopa: He MeHee 4;
KonnuyecTBO NOTOKOB: HE MEHEe §;

basoBast TakTOBas yacToTa Ipoleccopa: He MeHee 1
[T

MakcrMaibHasi TAKTOBAas YaCTOTa MpOLeccopa: He
menee 2,5 I'Tm;

Komi-mamsarts nmporeccopa: He Menee 6 MoOaiir;
OOBeM yCTaHOBIIEHHOMN ONEPaTUBHON MaMATH: He
MeHee 8 ['0aliT;

O0BeM noaepKUBAEMOM ONepaTUBHOM MaMATH
(17151 BO3MOKHOCTH pacllIupeHusi): He MeHee 24

[ GaiiT;

O0bveMm HakonuTela SSD: He menee 240 ['0aiiT;
Bpemst aBTOHOMHO# paboThl OT OaTapeu: He MeHee 6
JacoB;

Bec HOyTOyKa ¢ YCTaHOBJIEHHBIM aKKyMYJISTOPOM:
He Ooiee 1,8 kT

Buemnunit uarepdeiic USB cranmapra He Huxe 3.0:
HE MEHEe TPeX CBOOOHBIX;

Buemnunit uarepdeiic LAN (ucnonb3oBanue
[epeX0THUKOB HE MPEyCMOTPEHO): HaJIHUHUE;
Hanmune moayneit u uarepdericon (MCONb30BaHUE
MepexoIHUKOB He npeaycmorpeno): VGA, HDMI;
becripoBoHas csa3b Wi-Fi: Hanmuame ¢
noanepxkon cranaapra IEEE 802.11n wim
COBpEMEHHEE;

\Web-kamepa: Hanmuuue,

ManunynsaTop "MbIllb": HATNYKE;
[IpenycTaHOBIEHHAs ONEpallMOHHAs CUCTEMA C
rpadMUecKuM MOJIb30BATEILCKUM HHTEpPEricoM,
oOecrieunBaromias padboTy pacIpoCTpaHEHHBIX
00pa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHINA:
HaJIn4Me.




MOV (mpunrep,
CKaHep, KOIHUP)

Tun ycrpoiictBa: MOV (pyHKuu nevarw,

KOITMPOBAHUS, CKAHUPOBAHU );
@dopmar Oymaru: He MeHee A4;
[[BETHOCTB: YepHO-0OEIIbIIA;

TexHoorus nevyaTu: jJa3epHas

MakcumanbHOE pa3pelieHue mne
1200 x 1200 Touek;

MuTepdeiicer: Wi-Fi, Ethernet (

JaTH: HC MCHEC

RJ-45), USB.

Tabnuya N 2

MNPO®UJIbHBIN KOMILIEKT OBOPYJIOBAHUS

HaumenoBanune
o0opynoBaHus

Kparkue npumepnsie
TEXHUYECKHUE XapaKTEPUCTUKHU

KonnuecTtBo enunanil
JUISL IPO(HIIBEHOTO
KOMILIEKTA

OpraHu3aIfy, He

(oOmeoOpa3zoBaTeIbHBIC

KonnuecTtBo enunamnil
U1 PO UIILHOTO
KOMIUICKTa
(MaIOKOMILIIEKTHBIE
00111600pa30BaTEIIbHBIC

[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YJaIIiXCs.
KoMmiekramus:
becpoBOHOM MYIBTHAATIUK
10 OMOJIOTHH ¢ 6-F0
BCTPOCHHBIMH JIATYUKAMH:
/laTynK BIaXHOCTH C
T1ana3oHOM U3MEPEHUS
0...100%

J[aTurK OCBEILIEHHOCTH C
Tuarna3oHOM U3MEPEHHUsI HE
yxe uem ot 0 1o 180000 nx
/laTuuk pH ¢ nnanazonom
3MepeHus He yxe yeM ot ()
o 14 pH

JlaTurk TeMriepaTypsl C
Tuara3oHOM U3MEPEHHUsI HE
yxe ueM oT -20 no +140 C
JlaTauk
PIEKTPOIPOBOANMOCTH C

SBJIAIOLINECS OpraHu3alum), el. U3M.
MaJIOKOMIUIEKTHBIM),
ell. U3M.

HEA30BAS (OBA3ATEJIbBHAS YACTD)
EcTecTBeHHO-Hay4Hasi HAIIPaBJICHHOCTb
1. [Hudposas O0ecrieynBaeT BBHIMIOJIHEHUE |3 MIT. 2 1mT.

iraboparopus 1o imabopaTopHbIX paboT Ha

Ouosorun YpOKax Mo OHOJIOTHH B

(yaeHudeckas) OCHOBHOM IITKOJIE U

iarnasoHaMu USMEPCHUA HE




ke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxkCm

JlaTuyuk TemnepaTypsl
OKpY>Karollen CpeJibl C
Tara3zoHoOM U3MEpEeHHUsI He
y>ke uem oT -20 1o +40
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOit
imaboparopuu

[{udpoas Bumeokamepa ¢
METaUTMYECKUM IITATHBOM,
pazpewenue He meHee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekoMeH1auuu He Menee 30
padot

YakoBka

Hanuumne pycckos3pI4HOTO
caiTa MOJJCPKKH, HATUIHE
BHJIEOPOJIUKOB.

[{udposas
iraboparopus 1o

XUMUN
(yueHuueckas)

O0ecrieynBaeT BBIMIOJIHEHNE
mabopaTOPHBIX padOT MO
XUMHUU Ha YPOKax B OCHOBHOM
[ITKOJIE U
[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YIaIIXCs.
KoMIekramusi:
becpoBOHOM MYITBTHIATIUK
[10 XUMHH C 4-Mst
BCTPOCHHBIMH JIATYNKAMH:
Jlatunk pH ¢ nuamnaszonom
M3MEPEHUS He yxe 4eM oT ()
o 14 pH

JlaTark BHICOKOM
TeMIEpaTyphl (TEPMOMAPHBIN)
C IMana3oHOM HU3MEPEHUs He
yke gem oT -100 o +900 C
JlaTauk
PIEKTPOINPOBOANUMOCTH C
uana3oHaMy U3MEPEHUS HE
ke ueM oT 0 10 200 MxCwm;

oT 0 1o 2000 mxCwm; ot 0 10

3 mT.

2 1IIT.




20000 MxCm

/laTunk TeMreparypsl
[IATMHOBBINA C AUATa30HOM
M3MepeHus He yxe yeM oT -30
o +120 C

OTnenpHbIC JATYNKU:
JlaTunk onTHYeCKOM
[JIOTHOCTU 525 HM
IAKceccyapsl:

Kabens USB
COCIUHUTEIILHBIN

3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJCTBO 1O
PKCILTyaTauu UPPOBOMA
imabopaTopuu

HaGop nabopaTopHoit
OCHACTKH

[IporpamMMHOe obecrieueHue
MeTtonnueckue
pekomeHauuu He meHee 40
pabot

Hanuuune pycckos3p4HOTO
caiiTa moaIep>KKu

Hanuumne BuaeopoInKkoB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBaeT BHIMOIHEHUE
PKCIIEPUMEHTOB IO TEMaM
Kypca pU3UKH.
Kommiekranus:
becripoBOHON MyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udpoBoit gaTunk
TEMIIEPATYPHI C JUAA30HOM
M3MepeHus He yke yeM oT -20
o 120 C

[{udpoBoit gaTuuk
A0COJTIOTHOTO JAaBJICHHS C
Tana3oHOM U3MEpEeHHsI He
y:ke ueM ot 0 go 500 kIla
/[aTYMK MarHUTHOTO MOJIA C
anazoHOM U3MEPEHMsI HE
yxe yeM oT -80 10 80 MmTn
JlaTunK HanpspKEHUs ©
ana3zoHaMy U3MEpPEHUs He
y’ke 4eM oT -2 110 +2 B; ot -5
mo +5 B; ot -10 10 +10 B; ot
-15 1o +15 B

/laTunK TOKa HE YK€ 4YEM OT

3 mT.

2 1IT.




-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTEeIsIMU HE MEHEE YeM:
+/-29;+/-49;+-8¢
OTnenpHbIE yCTPOMCTBA:
USB ocmmtorpad He MeHee
2 kanaia, +/- 100 B
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop st
[IPOBEACHUS HKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCIITyaTauu MUPPOBOi
imaboparopuu

[IporpamMmMHOe obecrieueHue
Mertoanueckue
pexomenaanuu (40 padbor)
Hanuuune pycckos3p4HOIO
caiiTa OAJIEPKKHU

Hayimune BUIeOpoIMKOB.

KomnproTepHoe o0opyioBaHuE

4.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKectkas, HeoTKIIOUaemas
KJIaBHaTypa: HAJIHYNE;
Pycckas packiaaka
KJIaBHATYyphl: HATUYNE;
/luaronanb sKpaHa: He MEHee
15,6 nroiMoB;

Paspelienne skpaHa: He
Meree 1920 x 1080 mukceneit;
KonuuecTBo sinep
rporieccopa: He MeHee 4;
KonnuecTBO MOTOKOB: HE
MeHee 8;

ba3oBast TakTOBas yacToTa
npoueccopa: He meHee 1 I'T;
MakcruMaibHasi TAKTOBAS
gacToTa Mporeccopa: He
menee 2,5 I'T;

Ksmi-namats mpoieccopa: He
MeHee 6 MOaiiT;

O0BEM yCTaHOBIICHHOMN
OIIEPaTUBHOM MaMATH: HE
Menee 8 ['0aiiT;

O0BeM noaaepKUBAEMO

orepaTUBHOM MaMsTH (JUIst




BO3MOXKHOCTH PaCLIMpPEHUs):
He MeHee 24 1'0aiiT;

O6bem Hakonutens SSD: He
Menee 240 I"6aliT;

Bpemst aBTOHOMHO# paboThI
oT OaTapeu: HE MeHee 6
YaCOB;

Bec HoyTOyKa C
YCTaHOBJIEHHBIM
AKKyMYJISITOpOM: He Ooiee 1,8
KT;

Buemnwnii narepdeiic USB
cTa”zapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buewmnuit uarepgeiic LAN
(Mcmonbp30BaHMe
[EpPEXOHUKOB HE
[IpPEeyCMOTPEHO): HATNYHKE;
Hanuuue monynei u
nHTEepdelicoB
(1cronb30BaHUE
[epEeXOTHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnipoBotHast cBsi3zb Wi-Fi:
HaJIM4YKE C MOAICPKKON
crangaprta IEEE 802.11n nnu
COBpEMEHHEE;

\Web-kamepa: namuuue;
ManunyasTop "Mplib":
HaJIN4KE;
[IpenycraHoBiIEeHHAsA
OTIepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpdeiicoMm,
oOecrieunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTEeNbHBIX U
0OIIECHCTEMHBIX
[IPUIIOKEHUN:

HaJIM9HeE.

MOV (mipunTep,
CKaHep, KOIUp)

(pyHKIIMYM TTeyaTH,
KOITUPOBAHMS,
CKaHUPOBAHHUS);

dopmar Oymaru: He MEHeEe
A4,

[[BETHOCTB: YepHO-0EIIBIIA;
TexHonorus nevyaTu:

mazepHas

Tun ycrpoiictea: MOY I wr.

1 mrr.




MakcumanbHOE pa3pelieHue
medaty: He MeHee 1200 x
1200 Touexk;

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

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECTCCTBGHHO-HaquaH HAITpaBJICHHOCTb

1. [ludpoas
itaboparopus 1o

OMOJIOr
(yueHuueckas)

ObecrieynBaeT BBIOJIHEHUE
mabopaTopHBIX paboT Ha
ypOKax 1mo OHOJIOTHH B
OCHOBHOU IIKOJIE U
[IPOEKTHO-UCCIIEA0BATEIbCKOM
e TeIbHOCTH YUaIIuXCsl.
KoMIuieKkTanus;:
becnpoBOHOM MYIBTHAATIUK
10 OMOJIOTHUH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
JlaTuynK BIAKHOCTH C
TIara3oHOM U3MEPEHHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 1o 180000 1k
Jlatunk pH ¢ qunanazonom
3MepeHus He yxke yem ot 0
no 14 pH

/laTunk TEMIIepaTypsl C
T1ana3oHOM U3MEpPEHHUsI He
y>ke yem oT -20 no +140 C
JlaTunK
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMH U3MEPEHUs He
y>ke uem oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxkCm

JlaTunk TeMIepaTypsl
OKpY>Karollen cpelibl ¢
TMana3oHOM U3MEPEHUsI HE
yxe yeM oT -20 mo +40
IAKceccyapbl:

Kabens USB
COEIUHUTEIbHBIN

3apsiAHOE YCTPOMCTBO C
Kkabenem miniUSB

'USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCIUTyaTauy HudpoBoi
imabopaTopun

[{udpoBas Bumeokamepa ¢

MECTAJTIIIMYCCKUM IITAaTUBOM,

1 mr.

1 mT.




paspemieHue He meHee 0,3
Mukc

[IporpammHoe obecnieueHue
MeToanueckue
pexkomeHauuu He meHee 30
padot

YakoBka

Hanuue pyccKos3bIYHOTO
caiTa NOAJEP>KKU, HATMYHE
BUIEOPOJIMKOB.

[{udposas
lTabopaTopus 1Mo
X MUY

(yueHudeckas)

O0ecreuynBaeT BBHIIOJIHEHUE
ITabopaTOPHBIX padOT MO
XMMHUU HA YPOKax B OCHOBHOU
[IIKOJIE U
[IPOEKTHO-UCCIEA0BATEIBCKOM]
eI TeIbHOCTH YYalIUXCS.
Komrmnekranus:
becripoBoHON MyTBTUAATYUK
[10 XUMHUH C 4-Ms
BCTPOCHHBIMH TATYUKAMHU:
/laTuuk pH ¢ nnanazonom
M3MepeHus He yxe yem oT 0
o 14 pH

JlaTdrk BBHICOKOM
TeMIiepaTypbl (TepMOIIapHbI)
C AMana3oHOM MU3MEpPEHUs He
y>ke yem oT -100 1o +900 C
JlaTunK
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMH U3MEPEHUs He
y>xe uem oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; oT 0 10
20000 MxkCm

JlaTunk TeMnepaTypsl
[JIATUHOBBIN C IUANIa30HOM
M3MepeHus He yxe yem ot -30
o +120 C

OTaenbHbIE JaTYUKU:

JlaTank onTHYeCKOU
[JIOTHOCTU 525 HM
AKCeccyaphl:

Ka6ens USB
COCTUHUTENbHBIN

3apsiHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 110
PKCIUTYaTaluu 1uGpPOBOA
maGopaTtopuu

HaGop nmaGopaTopHoit

1 mrT.




OCHACTKU
[IporpamMHOe oOecrieueHne
MeToauyeckue
[pekomeH1anu He Menee 40
padot

Hanuuue pyccKos3bI9HOTO
caiTa OAJEPKKU

Hanuuue BUICOPOIMKOB.

[{udposas
lTabopaTopus 1Mo

(buznke
(yueHudeckas)

O0ecreuynBaeT BHITOJIHCHUE
PKCIIEPUMEHTOB 0 TeMaM
Kypca (QHU3UKH.
KoMIuieKkTanus;:
becripoBoHON MYyJTBTUAATYUK
o ¢pusuKe ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{ndpoBoii qaTunk
TeMITePaTyphl C TUANIa30HOM
3MepeHus He yxxe yem ot -20
o 120 C

[{ndpoBoii qaTunk
AOCOJIFOTHOTO JIABJICHUS C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke uem ot 0 10 500 kIla
JlaTyuK MarHUTHOTO TIOJIS C
Tara30HOM U3MEPCHHSI He
yxke ueM oT -80 1o 80 MmTn
/laTunK HanpsKEHUs C
Tana3zoHaMH U3MEPEHUS He
y>ke yem oT -2 10 +2 B; ot -5
mo +5 B; or -10 1o +10 B; ot
-15 10 +15 B

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaTunk akcenepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEee YeM:
+/-2Q9;+/-49;+/-8¢
OTnenbHbIE yCTPOHCTBA:
USB ocuumiorpad He MmeHee
2 kanaia, +/- 100 B
IAKceccyapbl:

Kabens USB
COEIUHUTEIbHBIN

3apsigHOE YCTPOMCTBO C
Kkabenem miniUSB

'USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop mis
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCIUTyaTaluy LU poBoi

imabopaTopun

1 mrr.

1 mrT.




[IporpammHoe obecnieueHue
MeToauuecKkue
pexomennanuu (40 padbor)
Hanmaue pyccKos3pI9HOTO
caiTa OAJEPKKU

Hanuue BUIEOpOIIHKOB.

[{udposas
lTabopaTopus 1Mo

(buznonornu
(mpoduIbHBIN
YPOBEHD)

ObecnieunBaeT MPOBEJCHNE
icciieIoBaHus 10
(byHKIIMOHMPOBAHUIO
YEeJI0BEYECKOI0 OpraHu3Ma.
Komrnekranus:
becripoBOAHON MYJIBTUIATYUK
0 (hU3HOJIOTHH C 5-10
BCTPOCHHBIMH TaTYUKAMHU:
/laTunK apTepUaIbHOIO
masnenus (0...250 MM pT. cT.)
/laTuuk nyJsibca ¢ AMana3oHoM
3MepeHus He yxe yem ot 30
o 200 ya/muH

JlaTuuk Temmneparypsl Teja ¢
Tarna3oHOM U3MEPEHUsI HE
yke ueM oT +25 no +40 C
JlaT4rK 4acTOTHI ABIXaHUS C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 1o 100
LIUKJIOB/MHUH

JlaTuMK yCKOPEHHUsI C
mokaszarensmu +/- 2 g; +/- 4 g;
+/-8 ¢

OTaenbHbIE YCTPONCTBA:
Jlatank OKI' ¢ nmanazonom
M3MEPEHUS HE YK€ YEM OT
-300 10 +300 MB)

Jlatunk pH ¢ nuanasonom
3MepeHus He yxke yem oT 0
o 14 pH

JlaTuuk cunomep ¢
T1ana3oHOM U3MEPEHUsI He
yxe yeM oT -40 no 40 H
J[aTurK OCBEILIEHHOCTH C
Tuarna3oHOM U3MEPEHUsI HE
yxe uem ot 0 1o 180000 nx
AKCeccyaphl:

Ka6ens USB
COCTUHUTENbHBIN

3apsiHOE YCTPOMCTBO C
KkaOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop i

ITPOBCACHUA OKCIICPUMCHTOB

1 mrT.




KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuu 1u(pPOBOA
maGopaTtopuu
[IporpamMmMHOe obecrieueHue
Meroanueckue
[pekomMeH1anu He Menee 20
padot

Hanuune pyccKos3bI9HOTO
caiTa OAJEPKKU

Hanuuue BUIeopoInKkoB.

[{udposas
lTabopaTopus 1Mo

PDKOJIOTMH

ObecnieunBaeT MPOBEJCHNUE
[y4€OHOTO SKOJIOTHYECKOTO
MOHUTOPHHTA
MHCTPYMEHTAILHBIMU
Meromamu. HaGop
[IPUMEHSIETCS TTPH U3YUCHUH
DKOJIOTHU, OMOJIOTHN, XUMUH,
reorpaduu U
[TPUPOTOBEICHIS, & TAKKE
U1 MTHIMBUIYQJIbHBIX
CCIIe0BaHUsA U IPOCKTHOM
NeSITeIbHOCTH IIKOJIbHUKOB.
Komrmnekranus:

becripoBoHON MyTBTUAATYUK

[10 KOJIOTHYECKOMY
MOHHUTOPHHTIY C 8-10
BCTPOEHHBIMU JJTaTYUKAMHU:
JlaTunK HUTPAT-UOHOB
/laTuMK XJIOpUA-HOHOB
Jlatunk pH ¢ nuamnasonom
3MepeHus He yxke yem oT 0
o 14 pH

/laTyuK BIaXHOCTH C
arnazoOHOM U3MEPEHHUS
0...100%

J[aTurK OCBEIIEHHOCTH C
Tana3oHOM U3MEpEeHHsI He
yke uem ot 0 1o 180000 nx
/laTunk TEMIIEpaTyphl C
arna3zoHOM U3MEPEHMsI HE
yxe yeM oT -20 no +140 C
JlaTunk
PIIEKTPOIPOBOAUMOCTH C
uana3zoHaMH U3MEpPEHUS He
yke ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; oT 0 10
20000 MxCm

/laTuMK TEMIIEpaTyphl
OKpY>Karollen cpelibl ¢
arna3oHOM U3MEpEHMsI He

yxe yeM oT -20 no +50 C

1 mrT.




OTaenbHbIE JaTYUKU:
JlaTunk 3ByKa ¢ PyHKITHEH
MHTETPUPOBAHUS C
Tana3zoHoM U3MEPEeHUs
4acToT HE MeHee yeM oT 50
I'm no 8 xI'm;

JlaTuuK BIQYKHOCTH TMOYBBI C
Tarna3zoHoOM U3MEpEeHHUsI He
y>xke ueM ot 0 10 50%
JlaTuuk Kucnopoaa ¢
Tuana3oHoM u3mepenus ot ()
o 100%

JlaTurk onTHYeCKOM
[JIOTHOCTH 525 HM

JlaTunk onTHYeCKOM
r1oTHOCTH 470 HM

JlaTunk TypOHIUMETp C
Tana3oHoOM U3MEpEeHHsI He
y>ke yem ot 0 1o 200 NTU
JlaTunK OKHCH yriiepoja C
Tarna3oHOM U3MEPEHUsI HE
yke uem oT 0 1o 1000 ppm
AKceccyaphl:

Kabens USB
COETMHUTEINIbHBIN (2 1IT.)
3apsIHOE YCTPOMCTBO C
Kkabenem miniUSB

'USB Anantep Bluetooth 4.1
Low Energy

CTeprKeHb Ui 3aKpeTIeHUs
TaTUYMKOB B IIITATHBE
Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOi
imaboparopuu
[IporpammHoOe oOecnieueHue
MeTonmueckue
[pekoMeH1auuu He Menee 20
padot

YakoBka

Hanuuune pycckos3p9HOTO
caiiTa MoA/Iep:KKH, HaJTuune

Haznauenwue: 1ab0paTopHBIiA
MeTto1 nccileI0BaHus:
CBETJIOE 10JIe

Marepuan ONTHKU:
ONTUYECKOE CTEKIIO

BHJICOPOJIUKOB.
MuKpocKon Tun MuKpockorna: I wr. I .
1 poBOi OHOJIOTNYEeCKUA

Hacanka mukpockomna:

MOHOKYJISIpHAs




Y BenmueHue MUKpOCKOIIa,
kpat: 64 - 1280

Oxynspel: WF16x
OO0BexTuBHL: 4%, 10X, 40x8
(mOAIpY>KUHEHHBIH )
PeBoibBEpHAs TOJIOBKA: HA 3
00BEKTHBA

Tum moJACBETKU: 3epKajo UiIu
CBCTOIO/T

PacrosioykeHue MoICBETKHU:
BEPXHSISI U HUKHSS
Marepuan Kopiryca: MeTajul
[IpeameTHbIi cTonuK, MM: 90
Mcrounuk mutanus: 220 B/50
1

Urcao meramukceneit: 1

Ha6op OI'D o
XUMHU

B Habop BXOAAT BeChl
iabopaTOpHbIE ANEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOPOHKa
KOHHYECKas, MajovKa
CTEKJIsTHHasI, mpobupka [1X-14
(10 mwTyK), cTakaH BBICOKMIA C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH), HUITAHIP
3MepuTenbHbIi 2-50-2
(CTEKJIIHHBIH, C IPUTEPTON
KPBILIKOM ), INTATUB AJIS
rpoOupok Ha 10 rHe3 T, 3aKuM
[pOOUPOYHBIH,
[rnaresnb-iokeuka (3 mrykn),
Ha0op (1aKOHOB IS
XpaHEHHS PaCTBOPOB U
[peakTuBOB (00beM (hakoHa
100 M - 5 KOMILJIEKTOB 1O 6
mTyK, 00beM (rakona 30 mi -
10 KOMIUIEKTOB 10 6 MTYK),
LWIMHAP U3MEPUTEIBHBIH ¢
HocukoM 1-500 (2 mrykn),
ctakaH BeICOKHH 500 mut (3
TYKH), HA0Op epieit Ass
MBITBSI TIOCY/IbI (€pIL IS
MBIThsI IPOOUPOK - 3 HITYKH,
epII 711 MBIThS KOO - 3
[ITYKH), Xanat 6enblit x/0 (2
[ITYKH), IEpYaTKH PE3NHOBBIE
XUMUYECKHUE CTONKHE (2
[ITYKH), OYKU 3alIUTHBIE,
¢bunbTper Oymaxkusie (100
[ITYK), TOprouee A

criupToBOK (0,33 ).

1 mrr.
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B coctaB HaOOp BXOIAT
[PEaKTUBBI: AITFOMUHUMH,
PKEJIe30, COJISTHAS KUCIIOTa,
MeTUIIOpaHK, (heHOIPTaANICHH,
aMMUaK, TIEPOKCH]] BOJOPO/IA,
HUTpaT cepedpa U Apyrue; B
00111e# croXKHOCTH - 44
[PA3JTMYHBIX BELIECTB,
MICTIOJIb3YEMBIX JJIsI
COCTaBJICHHS] KOMILJIEKTOB
[PEAKTUBOB TIPU MTPOBEICHUH
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB TI0 KYPCY
[IKOJIbHOW XUMUHU.

YueOHnas
lTabopaTopus 1Mo
HEMUPOTEXHOJIOTUH

B cocraB BXOJ4T:

Cencop Tun 1 He menee 1
IIT., 00eCIIeYNBACT
BO3MOKHOCTH PETUCTPALIUU
CUTHAJIA JIEKTPUUECKON
AKTUBHOCTH MBIIIIII
(3nexTpoMuorpammsl, OMI).
Peructpanus 107KHA
OCYILIECTBIISETCS
HEMHBA3UBHO, CYXHUMH
PIIEKTPOIAMHU.
B03MOXXHOCTBIO KpEIUJIEHUS K
[pyKe ueloBeKa, 4YTO JOKHO
TaBaTh BO3MOXKHOCTD
[PErUCTPUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTH
MBIIIIEI B 00JIACTH, HAJ
KOTOpOI1 pacroaraercs
kperuieHue. [Ipu HanpsxkeHnn
MBIIIIIBI TOJKHA OBITH
oOecrieueHa BO3MOKHOCTh
HAOJI0ICHUS TyYHOCTH
curHasa (T.e. MPUCYTCTBUE
OMI), mpu paccinabieHun
MBITIIIIBI - €€ OTCYTCTBHE.
Cencop Tun 2 He menee 1
IIT., 00eCIIeYNBaEcT
BO3MOYKHOCTh PETHCTPAIIIN
CUTHaJIa
dotornerusmorpammal (DIII)
OTNITUYECKUM TTyTEM, 3a CUET
M3MEHEHUs OTPAKEHHOTO OT
KpPOBEHOCHBIX COCYZIOB CBETa,
00BbEM KOTOPBIX U3MEHSETCS
[10]1 BO3ICHCTBUEM YJILCOBOM
BOJIHBI. CEHCOp 10JIKEH OBITh
o0OecriedeH BO3MOKHOCTBIO

1 .
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KpETUICHHSI K TTOYIIICUKe
[ajblia YeJI0BeKa.

Cencop Tun 3 He menee 1
IIT., 00eCIICYNBAET
BO3MOKHOCTB: PETHCTPALIUU
CUTHaja
PIIEKTPOKAPAHUOTPAMMBI
(OKT') He nHBa3UBHBIM
cIrocoooM;

peructpauuu I, 11 u 111
OTBEICHUI; MO AKITIOYCHHS
PIIEKTPOOB K CEHCOPY C
[TOMOIIBIO COCTUHUTEILHBIX
[TPOBOIOB, 000PYA0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 mt.
00€ecIeurnBaeT BO3MOXKHOCTbD:
[pErUCTpalK CUTHATIA
KO>KHO-TaJIbBAHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOT'O OCYIIECTBIICTCS HA
[TOCTOSIHHOM TOKE;
[TOIKJTFOUCHUS K TEITY
YeIOBEKa C MOMOIIBIO CYXHX
PIIEKTPOJIOB, TTOAKIIOYCHUE
KOTOPBIX K CEHCOPY
OCYIIIECTBISIETCS C MTOMOIIBIO
TouchProof pa3semos.
Cencop Tun 5 He menee 1
IIT., 00eCIIEeUYnBaAET
BO3MOKHOCTB: PETUCTPALIUN
CUTHAJIa AJIEKTPUYECKON
akTUBHOCTH Mo3ra (D3I) ¢
[TOMOIIIBIO CYXUX
HEMHBA3UBHBIX JIEKTPOIOB;
[PETUCTPALIMH JICKTPUUECKOMN
AKTUBHOCTH Pa3HBIX JOJEH
MO3Ta; TOAKITIOYEHUS
PIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO COCTUHUTEITEHBIX
[IPOBOIOB, 000PYIOBaHHBIX
TouchProof pazpemamu;
BaKperieHUs JIEKTPOIOB Ha
[MOBEPXHOCTHU TOJIOBBI.
Cencop Tun 6 He menee 1
IIT., 00ECIIEUYNBAET
BO3MOYKHOCTB: PETUCTPALIUN
CUTHaJIa KOJIeOaHUs TPYAHOU
KieTku (CeHcop bIXaHus);
OTIpeieNICHUS] YaCTOThI
ITBIXAHUSI.




Y cTpoiicTBo 11t cOopa
TaHHBIX OT CEHCOPOB U
[epeady Ha epCOHAIbHBIN
KOMITbIOTEp 00eCTIeunBaeT
BO3MOKHOCTh cOOpa TaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
[MOJy4eHHBIX TaHHBIX Ha [IK.
[logkroueHre HEHTPAIBHOIO
Moyiist K [IK ¢ moMonipro
USB-ka6ens. LlenTpanbHbIit
MOyJIb UMeeT He MeHee |
[IT.: TaIbBAHUYECKYIO
oo ot I1K.
[{eHTpanbHBIM MOLYJIb
o0OecredrnBaeT BO3MOXKHOCTh
0JIHOBPEMEHHOT'O
[OIKJIFOUEHUS BIUIOTH /10 4
ceHCOpOB. Kaxk/1plil U3 BXOJ0B
[{eHTpaTbHOTrO MOYJISI HMEET
raJIbBAaHUYECKYIO U30JIALIUIO
(oOecrieueHre MeXKaHAJTbHON
raJbBAaHUYECKON U3OJISIUN).
[ToaxiroueHrne CeHCOPOB K
L{eHTpaIbHOMY MOIYJIIO
OCYLIECTBIISIETCS C TOMOIIIBIO
CTeIATN3UPOBAHHBIX
pazbemoB Turma LEMO,
00eCreunBaOIINX
[MPAaBUIILHOCTH TTOIKITFOYCHUS
pazbeMa M CHUKAIOIINX PUCK
CIIy4ailHOTO KacaHus
[Pa3bEMOB TOKOIIPOBOISIINX
gacTel, a TaKkxKe
00eCreunBalOIINX 3aIUTY OT
HECaHKITMOHUPOBAHHOTO
MOIKITFOYEHUS K
[MPOU3BOJIBLHBIM YCTPOUCTBAM.
Monyns "Knonka" He menee 1
IIT., 00eCIIeYNBaEcT
BO3MOKHOCTB: Pa3METKHU
[PETHCTPUPYEMBIX CHTHAJIOB U
O0TMEYaTh HE MEHEee 3-X
[PA3TUYIHBIX KATeTOPUHU
COCTOSTHUI.

Y cTpolicTBO, BXOISIIIEE B
cocTaB 1ab0paTOPHH, JOJKHO
o0ecneunBaTh BOZMOKHOCTh
[PETUCTpAINH apTEPUATHHOTO
TaBJICHMUS.

[IporpammHoe obecnieueHue




(manee - I10). JomxHo
o0ecreunBaTh BU3yaIl3aIuio
11 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
ITOJKHO COCTOSITh U3 BKJIQJIOK,
KaXK/1ast U3 KOTOPBIX
COIepKUT HAOOP TpadUKOB,
HEOOXOIMMBIX JUIS
0TOOpakeHHs TpeOyeMoi
MH(pOpMaInK.

JlomKHA UMEThCS BKIIAIKA IS
0JTHOBPEMEHHOTO ITPOCMOTPA
CUTHaJja CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOIKJIFOUYEHHBIX K
[L{eHTpaibHOMY MOIYJTIO.

JT0 0OecreynBaeT
BO3MOKHOCTh
MHOTOKaHAJIbHOTO
(momurpauIecKkoro) pexxuma
paboThI yCTPOICTBA.

Taxxke TOMKHBI UMETHCS
BKJIAJIKU JUIS BU3YyaIH3aluu
CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT, KI'P, 29T,
CeHCOpa JIbIXaHusl, KHOMKH; a
TaK>Ke TIPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BU3YaTU3UPYIOTCS
criel(pUIHbIE ISl TOTO WIN
MHOTO CHTHAJIA BEIMYHUHBIL.
[1O nomkHO KaBaTh
BO3MOYKHOCTh BH3yaTH3aIAN
1 00paboTKU
[PETUCTPUPYEMBIX CUTHAJIOB, a
IMEHHO:

- OMI': Buzyanu3zanus
CUTHaJa, CIIEKTP CUTHAJA,
AMIUTATYTHBIA TPUTTEP

- OIII': Bu3yanuzamnus
CHTHAJIa, CIIEKTPa CUTHAJIA,
TaXOrpaMMBbI, Tpaduk myabca
- OKI': Bu3yanusanus
CUTHaJa, TaXOTPaMMBlI,
rpaduk mynbca

- KI'P: Bu3yanu3amus curaasna
- O0I': Bu3yanu3anus
CUTHaJa, CIEKTP CUTHAJA,
AMILTUTY/1a albha-puTma,
AMILTUTY/Aa OeTa-puTma.




- CeHcop JbIXaHUs:
BHU3yalH3alusl CUTHAIA,

- Knonka: Buzyanuszanus
CUTHaJja pa3MeTKU

[1O noKHO UMETH
BO3MO>KHOCTh KAaCTOMMU3AIINH
1 HacTpoiiku 110 s

b PeKTUBHOTO OTOOpaKEHUS
rpaduKOB: HACTPOIiKa 1IBETA,
BBEIOOD IMapamMeTpoB IS
aHaJIM3a, BEIOOD
0TOOpakaeMbIX TPadUKOB,
MaciTabupoBaHue rpaduKoB.
[1O nomKHO UMETH
BO3MOKHOCTH 3aITHCH U
BOCIIPOU3BEICHUS
[PETUCTPUPYEMBIX CUTHAIIOB.
B0o3MOXHOCTh HACTPOMKHU
[apamMeTpoB (PHIIbTpaLUU
CUTHaJja ¢ MOMOIIbI0 GUIbTpa
HIDKHUX 9acTOT, QUIBTpa
BBHICOKHX 4acTOT, IOJIOCOBOTO
(UIIbTpa, PeKEKTOPHOTO
(dbunbTpa.

C nenpro ynoOcTBa aHanm3a
CUTHaJa, TOJIKHA UMEThCS
BO3MO>KHOCTb 3alMCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocaenyromniei
BO3MOKHOCTBIO MX
[OCIIeTyIOLIEero
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMHUTHPYS PETUCTPALIHIO
CHTHAJIa B p&KUME PEaTbHOTO
BPEMEHH ).

B cocrase: meToanueckue
MaTepuanbl 1 YIUTENS U
00yJaronuxcsi, ONMUCaHue
[10JIKJTFOYEHUS] CEHCOPOB
lmabopaTopuu, UHCTPYKIUHU O
ucrionb3oBanuio 10,
OIMCaHue JTa0OPaTOPHBIX U
[IPaKTUYECKHX paboT, KOTOpOe
B TOM YHCII€ COJCPKHUT
[pe3eHTaIlMOHHbIE
MaTepHAITBL.
'YnakoBka/kopoOka
imabopaTopuu T0KHA
oOecrieunBaTh y100HOE
XpaHEHHUe U CoAepkKaThb
[MOJICKA3KU IS




[PACIIOJIOKEHUS] CEHCOPOB U
[YCTPOWCTB JTA0OpaTOPHH ISt
yIOOHOTO UCTIONB30BAHUS
[pero1aBaTeIsIMU 1
00yJaIOIUMUCS.

TexHojiornaeckas HaIIpaBJICHHOCTDb

0. |OGpa3oBaTenbHBIMI
KOHCTPYKTOP JUIS
MPAKTUKH OJIOYHOTO
[POTrPaMMHPOBAHHUS C
KOMILIEKTOM
TaTYNKOB

PoGoToTexHnveckuii Habop
[IpeHa3HaueH AJIs U3y4eHUs
OCHOB POOOTOTEXHUKH,
eranei, y3JioB U
MEXaHH3MOB, HEOOXOIUMBIX
U1 CO3TaHUS
[POOOTOTEXHUUECKUX
[YCTpPOMCTB.

HaGop npexacrasisieT co0oit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSIMHUTEIBLHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYCCKUX
KOMITOHEHTOB.

HaGop no3Bosisier cobupats (u
[IPOrpaMMHUPOBATH
coOupaeMble MOJEIIN), U3
PIIEMEHTOB BXOSIINUX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUYECKHUX
[YCTPOWCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJIEHUEM, B TOM YHCJIC Ha
KOJIECHOM XOJY, a TaK ke
KOHCTPYKIIUH, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepead (B
TOM YHCJIC YSPBSIIHBIX U
3yOuaThIX), a TaK e PhIYaroB.
CBETOAMOIHBIN MaTPUYHBIN
mucrieit ¢ 6eoi moICBeTKOM
Ha KOHTpOJIIepe

KommdecTBo mopToB
BBO/Ia/BBIBOJA HA
KOHTpOJJIEPE HE MEHEE O
KosinyecTBO KHOMOK HE MEHEe
4
O0111e€ KOJIMYECTBO
bIIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCJIC:

1) nporpamMmupyemsblii 010K
yIIpaBJIE€HUS, KOTOPBIN MOXKET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEXKUME;

2) cepBOMOTOpBI

3) TaTYMK CHUJIIBI

1 mrT.




4) naTyuK paccTosTHUS

S) naT4MK 1BETa

6) akKyMynaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIC SJIEMEHTHI,
BKITIOUYast epPoprUpoOBaHHBIE
PIIEMEHTHI: OaNKHu, KyOUKH,
OCH U BaJbl, COCIMHUTEIILHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[IpeHa3HauYeHHBIE IS
CO3/IaHUS YEPBSIYHBIX U
3yOuaThIX Iepeaad,
COCTUHUTEIIBHBIC U
KpereKHbIE JIEMEHTHI;

7) IIporpammHoOe
o0ecredeHre, UCIoIb3yeMoe
TSI IPOTPAMMHPOBAHUS
coOnpaeMbIX
[POOOTOTEXHIUYECKUX MO/IEIICH
1 yCTPOWCTB, IOCTYITHO JIJIst
CKaYMBaHUS U3 CETH
MuTepHeT

10.

O06pazoBaTEIbHBIN
HA0Op 10 MEXaHUKE,
MCXAaTPOHHUKE U
POOOTOTEXHUKE

KomruiekT aist u3y4eHust
OCHOB 3JIEKTPOHUKHU U
POOOTOTEXHUKHU

Habop nomxkeH ObITh
MpeTHa3HaueH JUTs
[poBeIeHUS YUeOHBIX
3aHATUHI 110 DJIEKTPOHUKE U
CXEMOTEXHHUKE C LIEIIbI0
3ydeHust Hauboee
[pacripoCTpaHEeHHOMN
DJIEMEHTHOH 0as3kl,
[IpUMEHsIeMOH /17151
MH)XEHEPHO-TEXHUIECKOTO
TBOPUECTBA YUALIUXCS U
[pa3pabOTKH yueOHBIX
Mosieneit pobotoB. Habop
ITOJKEH TTO3BOJIATE YIaITUMCS
Ha MPaKTHUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHT
[IPOEKTUPOBAHHUS
[POOOTOTEXHHUUECKHIX
KOMILJIEKCOB Ha IpuMepe
yaeOHBIX MoieTiel POOOTOB, a
TaKKe U3YYUTh OCHOBHBIE
TeXHUYECKHE PELICHUS B
00J1aCTH KHOEPHETHUECKUX U
BCTPAaNBAEMbIX CUCTEM.

B cocTaB KOMIIJIEKTa JOJKEH
BXOIUTH HAOOP

1 mrr.




KOHCTPYKTHUBHBIX JIEMEHTOB
st COOpKM MakeTa
MaHHITYJISIIUOHHOTO poOoTa,
KOMILIEKT METALTHIECKUX
KOHCTPYKTHUBHBIX JICMEHTOB
11 COOpKH MakeTa
MOOMIIBHOTO PoOOTa U T.II.

B cocTaB KOMITJIEKTa BXOJHUT
HA0O0P AIIEKTPOHHBIX
KOMITOHEHTOB JIJISl U3Y4CHUS
OCHOB DJIEKTPOHHUKH U
CXEMOTEXHHUKH, & TAKKE
KOMIUJICKT TIPUBOIOB U
TATYNKOB PA3IMYHOTO THIIA
U1t pa3paboTKU
[POOOTOTEXHUYECKIX
KOMITJICKCOB.

B cocTaB KOMIUIEKTa JOKHO
BXOJIUTH: MOTOPBHI C
PHKOJIEPOM - HE MeHee 2 IIT,
CEPBOMPUBO]T OOJIBIION - HE
MeHee 4 11T, CepBOIIPUBO/T
MaJIblii - He MeHee 2 IIT,
MH(pPaKPACHBII TATYUK - HE
MeHee 3 1T, yIbTPa3ByKOBOM
aTyuK - HE MEeHee 3 1T,
TaTUMK TeMIIepaTyphl - He
MeHee 1 mT, JaTdamk
OCBEIICHHOCTH - HE MeHee |
1T, HA0OP PJIEKTPOHHBIX
KOMITOHEHTOB (Pe3HCTOPHI,
KOHJICHCATOPHI, CBETOIHO/IBI
[Pa3TMYHOTO HOMUHANA),
KOMITJICKT TIPOBOJIOB JIJIsI
OecraeqyHoro
[TPOTOTHITHPOBAHHSI, TIJIaTa
OecraeqyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIISITOP U 3apsTHOE
[YCTPOMCTBO.

B cocTaB KOMILIEKTa JOKEH
BXOJIUTH TIPOTPAMMHUPYEMBIT
KOHTpPOJLIED,
[IpOrpaMMHUPYEMBIN B Cpezie
IArduino IDE wim
AHAJIOTMYHBIX CBOOOIHO
[PaCTIpOCTPaHAEMBIX Cpeax
[pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJUIEP TOJDKEH
00J1a1aTh TOPTAMHU IS




[OIKITFOUEHUS ITU(PPOBBIX U
QHAJIOTOBBIX YCTPOMCTB,
unTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocraB KOMILIEKTa JOKEH
BXOJIUTH MOJTYJTb
TeXHUYECKOT0 3pEHMUS,
[IpeIcTaBISONINN cOO0M
BBHIYHUCITUTENIHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKPOMPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
[T, o0bem O3Y - He MeHee
512 M6, 06beM BCTpOSHHOI
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHON KaMepoit
(MakcUMaJIbHOE pa3pelieHue
BUICOTIOTOKA, II€PEIaBaeMOT0
o uatepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1ylib TEXHUYECKOTO
BpeHus J0DKEeH 0071a/1aTh
COBMECTUMOCTBIO C
[Pa3TUYHBIMU
[TPOTPAMMHUPYEMBIMHU
KOHTPOJIEPaMH C TTIOMOIIIBIO
uatepdeiicos - TTL, UART,
[2C, SPI, Ethernet. Moaynb
TEXHAYECKOTO 3PEHHUSI IOJKEH
IMETh BCTPOEHHOE
[IporpaMMHOE oOecreueHue
Ha OCHOBE OIlEepalMOHHOM
crcTeMbI Linux,
[103BOJISAIOIIEE OCYIIECTBIISITh
HACTPOWKY CUCTEMBbI
MaIIMHHOTO 00yUeHUs
[TapaMeTPOB HEMPOHHBIX
ceTeil st OOHapyKEeHUs
00BEKTOB, OMPEACIICHUS UX
[1apaMeTPOB U JaJbHEHIIen
MIeHTH(DUKAITNH.

KoMITIeKT 1omKeH
o0OecreunBaTh BO3MOKHOCTh
M3ydeHUs] OCHOB Pa3paboTKu
[IPOrpaMMHBIX U anmapaTHBIX
KOMITJICKCOB HH>KEHEPHBIX
CHCTEM, PEIICHUM B cepe
"MHTepHer Beniel", a Takxke




pelIeHuii B 00IacTu
[POOOTOTEXHHKH,
MCKYCCTBEHHOTO MHTEJICKTA
M MAITMHHOTO O0YYeHUsI.

11.

YersipexoceBoi
yaeOHBIN
POOOT-MaHUTTYIIATOP
C MOJTyJTbHBIMU
CMEHHBIMHU
HacaaKaMu

YueOHbIit
[POOOT-MaHUITYIATOP
[IpeHa3HAYeH /11 OCBOCHUS
00y4arOIUMUCS OCHOB
[POOOTOTEXHHKH, IS
[TOATOTOBKH 00YYAIOIIUXCS K
BHEJPEHUIO U MTOCIEAYIOLEMY
MICII0JIb30BAaHUIO0 POOOTOB B
[TPOMBIILIJIEHHOM
[IPOU3BOJICTBE.

KommgecTBo oceit pobora
MaHUITYJISITOpA - YEThIPE.
[IepemenieHue UHCTPYMEHTA B
[IPOCTPAHCTBE MO0 TPEM OCSAM
ITOJDKHO YIIPaBIISIThCS
[IIarOBBIMU JIBUTATEIISIMHU.
Hanpsokenvne nutanus
[I1arOBBIX JABUTATENCH HE
0ozee 12 B.

CepBojiBUTaTENIb YETBEPTOM
OCH JIOJDKEH 00ecTieunBaTh
[TIOBOPOT MHCTPYMEHTA.

Yros noBopora
MaHUITyJISTOpa HA OCHOBaHUH
BOKpPYT BEpTHKAJIBHOM OCH HE
MeHee 180 rpagycos.

/I onpeneneHus moaoxKeHus
MaHUITyJIITOpa MPU IOBOPOTE
BOKPYT BEpTUKAIBHOU OCH
TOJKEH HCIIOJIB30BaThCS
PHKOZEP.

YTo1 noBopoTa 3aaHero
[1e4a MaHUIYJISATOpa He
Menee 90 rpamycos.

YT0JI TOBOPOTA EPETHETO
[J€4a MAaHUIYJISATOpA HE
menee 100 rpamycos.

/111 onpeiesieHns OJI0KEHUS
3aJHEr0 U MepeHero miey
MaHUITYJISATOPA JOJIKEH
MICII0JIb30BATHCS THPOCKOIL.
YTo1 noBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpamycos.
Jlo/KHA OBITH BO3MOXKHOCTD
OCHAIIICHUS] CMEHHBIMU
HacaaKamMH (Halpumep,
eprkaTellb KapaHaala Win
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(omacTepa, mpucocka ¢
CEPBOJIBUTATEIIEM,
MEXaHMUECKOE 3aXBaTHOE
YCTPOMCTBO ¢
CEpBOJBUIATEIIEM,
YCTPOMCTBO JJ1s1 JJa3€pHOM
FPABUPOBKU UJIM YCTPOUCTBO
st 3D-neuatn).

Jlo/KHA OBITH BO3MOXKHOCTD
[1OKITFOUEHUS
ITOTIOJIHUTEIIBHBIX YCTPONCTB
(Hampumep, TpaHcIopTepa,
[penbca i epeMelLeHus
po0oTa, mMyabTa YIpaBICHUS
TUIa JHKOMCTUK, KAMEPbI
MaIIMHHOIO 3PEHUS,
ONTUYECKOTO J1aTUMKa,
MOyt OECTIPOBOIHOTO
ocTyIa.
Po6OT-MaHUTYIISITOP TOJIKEH
oOecrieunBaTh NepeMeleHue
HacaJKH B IPOCTPAHCTBE,
AKTHBALIMIO HACAJKHU,
BO3MOKHOCTD ITOJTyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
YIIPABICHUS
ITOTIOTHUTEIbHBIMU
YCTPOMCTBAMM.

Marepuan kopmoyca -
antoMuHuil. JlnameTp paboueit
30HBI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocH) He MeHee 320 MM.
uTepdeiic moakmoyeHus -
USB.

Jl07KEeH NMETh BO3MOKHOCTD
AQBTOHOMHOM paboThI U
BHEIITHETO YIIPABIICHUS.

Y ipaBistomMil KOHTPOJUIEP
TOJKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IIpaBIAOIINN KOHTPOJLIED
COBMECTHUM CO CPENOi
porpamMmupoBaHus Scratch,
1 SI36IKOM IPOTPaMMHUPOBAHUS
C.

JlomkeH oOecrieunBaTh
[TOBOPOT I10 MIEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJl U Ha
3aaHHBIN YTOJ1, HOBOPOT I10




UETBEPTOM OCH HA 3aJaHHBIN
yroJI, TBH>)KEHUE B
KoopauHatsl X, Y, Z,
[epeMelIeHUEe Ha 3aJJaHHOe
[PACCTOSTHUE TIO KOOpJUHATAM
X, Y, Z, nepenayy n1aHHBIX O
TEKYIIEM 0JIOKEHUH YTJIOB,
[epeiavy JaHHBIX O TEKYIIUX
KOOpAMHATaX WHCTPYMEHTA.
/{oJKeH moaiepKUBaTh
[epeMenieHue B JeKapTOBBIX
KOOpJMHATAaX U yIjIax
[I0BOPOTa OCEM, C 3aJaHHOU
CKOPOCTBIO U YCKOPEHUEM.
Turbl IepeMeIeHui B
IIEeKapTOBBIX KOOpIMHATAX:
ITBIDKEHUE T10 TPACKTOPUH,
[IBUYKEHUE T10 TIPSIMOU MEXKTY
ITBYMsI TOUKaAMHU,
[IepenpbIrMBAHUE U3 TOYKH U
TOUKY (IIEpeHOC 00BEKTA).

12.

O0pa3oBaTEIBHBIN
HA0Op 111 N3yUCHHS
MHOTOKOMIIOHEHTHBIX|
POOOTOTEXHUIECKUX
CUCTEM U
MaHHITYJIITHOHHBIX
po6oTOB

OOpazoBaTeNbHBINA KOMILIEKT
TOJKEH OBITH MpeIHa3HAuYeH
IU1S1 U3YYECHUS
[POOOTOTEXHUUECKHUX
TEXHOJIOTHI, OCHOB
H()OPMALIMOHHBIX
TEXHOJIOTUN U TEXHOJIOTUI
[TPOMBIILIIIEHHOU
ABTOMATHU3AIINH, & TAKXKE
TEeXHOJIOTHI1
[IPOTOTUIIUPOBAHUSA U
aJ/IMTHBHOTO TTPOU3BOJICTBA.
B cocTaB KOMIIEKTa TOKHO
BXOIUTH:

1) MnTennexTyanbHbli
CEpBOMOJYJIb C
MHTETPUPOBAHHON CUCTEMOI
YIIpaBJI€HUS, TO3BOJISAIOMIEH
00BEUHSATH CEPBOMOYIIH
NIPyT € IPYrOM I10
[10CJIe10BATETLHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) PoGoTOoTeXHUYECKHIA
KOHTpPOJIEP MOAYJIBHOTIO
TUIIA, TPEACTABIISIFOITNI
cO00M OTHOIUIATHBIN
MUKPOKOMITBIOTED C
ONEpallMOHHONW CUCTEMOM
Linux, 00beIMHEHHBIH C
repudepruiiHbIM

1 mr.
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KOHTPOJJIEPOM C MOMOIIIBIO
[J1ATHI PACIITUPCHHUS.
PoOOTOTEXHUYCCKHUI
KOHTPOJIIEP JIOJDKEH
YZIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTHUKAM: KOJI-BO
si7Iep BCTPOCHHOTO
MHUKPOKOMIThIOTEpA - HE
McHee 4, TAKTOBas 4acTOTa
siapa - He menee 1,2 ['Tm,
00bemM O3V - He menee 512
MO, Haytmure nHTepEencoB -
SPI, 12C, 12S, TTL, UART,
PWM, mudpossic u
QHAJIOTOBBIC TIOPTHI IS
[TOIKJIIOUYEHHS BHEIITHUX
yCTpOUCTB, a Takxke WiFi nim
Bluetooth nns koMmMyHUKaIH
CO BHEIITHUMH yCTPOMCTBAMHU.
Po0oTOTEXHNYECKUI
KOHTPOJIJIEP JI0JKEH
00ecreynBaTh BO3MOKHOCTD
[IPOrpaMMHUPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo601HO
[pacIipoCTpaHsAEMON Cpebl
Arduino IDE, a Takxke
YIIpaBJICHUS MOJEIISIMU
[POOOTOTEXHUUYECKUX CHCTEM C
romoIibio cpenst ROS.

3) BeraucnuTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJJIEPOM - HE
MeHee 1 mT.
BrranciuTenbHbIl MOAYJIIb
ToJpKeH 00J1agaTh
BCTPOCHHBIMH IU(PPOBBIMU
[MopTaMu - He MeHee 12 mT u
AHAJIOTOBBIMH ITOPTaMU - HE
MeHee 12 mmT.
BrranciurenbHbIl MOAYJIIb
ToJpKeH 00J1agaTh
BCTPOEHHBIM MOJYJIEM
OECTIPOBOTHOM CBSI3M THITA
Bluetooth u WiFi qus
CO3JaHNs
aTrapaTHO-IPOTPAMMHBIX
[pEILICHU I U
"'yMHBIX/CMapT"-yCTPOHCTB
11 pa3pabOTKU pelIeHUI
"NHTepHer Benieil".




BrranciuTenbHbI MOAYJIb
mopkeH o0namaTh
COBMECTUMOCTBIO C
repudepuiiHbIMY IJIaTaMU
TUTST TTOIKJTFOUCHUS K CETH
Ethernet 1 moakiIrOYeHust
BHELIHEH CHJIOBOW HArpy3KH.
4) Moyiib TEXHUYECKOTO
3pEHUS, IPEICTABIISIIOIINI
co0ol ycTpoiicTBO Ha 6a3ze
BBEIYUCITUTECIILHOTO
MUKpPOKOHTpOJLIIepa U
MHTETPUPOBAHHON KaMepHl,
o0ecIieunBaroIIee
[pacIIO3HaBaHUE MPOCTEHIINX
M300paXkeHUil Ha MOIyIIE 3a
CYET COOCTBEHHBIX
BBHIYHCITUTENbHBIX
BO3MOKHOCTEH - HE MeHee |
[T,

Mo1ysib TEXHUYECKOTO
3peHus JOKEeH 00ecreunBaTh
BO3MOKHOCTB OCYIIECTBIISTh
HACTPOINKY 9KCIIO3UIINH,
Oatanca 6emoro, HSV
COCTaBISIONINX, TIIOMIAAN
oOHapykuBaeMon 00JacTH
M300paXKeHMs], OKPYIJIOCTH
oOHapyKuBaeMol 00JIacTH
300pakeHUs, TIOJI0KEHHE
0OHapyKMBaeMBbIX o0acTei
OTHOCUTEIILHO JIPYT JApyra
Moylib TEXHHUECKOTO
BpeHUs JOKEH UMETh
BCTPOCHHBIE HHTEPQEICHI -
SPI, UART, 12C unu TTL gns
KOMMYHHKAITUU JIPYT C
NIPYTOM WJTA BHEITHAMH
YCTPOMCTBAMM.

5) Kommiekt
KOHCTPYKTHUBHBIX JIEMEHTOB
13 MeTalIa Uit COOpKHU
MO/IETT! MAHUITYJISITOPOB - HE
MeHee 1 miT;

6) KoMIIJIeKT 2J1eMEHTOB 17151
CcOOpKH BaKyyMHOTO 3axBaTa -
He MeHee | 1iT.
O06pa3oBaTEIHHBIN
[POOOTOTEXHIUECKUN
KOMIUIEKT JI0JKEH COIepkKaTh
Habop 6ubIHoTEK




TPEXMEPHBIX MOJIENeH st
[IPOTOTUNHPOBAHUS MOZEIEH
MOOMIIBHBIX 1
MaHUITYJISIIUOHHBIX pOOOTOB
[pa3iu4HOro tuma. B coctas
KOMILJIEKTA JIOJKHBI BXOJIUTh
MHCTPYKIIUU U METOANYECKUE
lyKa3aHMsI 110 pa3paboTKe
TPEXMEPHBIX MOJENEH
MOOMIJIBHBIX POOOTOB,

[Pa3TMYHBIMU TUITAMU
KMHEMATUKHU (yIrJioBas
KIHEMAaTHKa,
[710CKO-TIapasuieabHast
KIHEMAaTHKa,
menbTa-kuHematnka, SCARA
VJTH phIYaXKHAsi KHHEMAaTHKa,
iatopma CTroapTa u T.I1.).
O0pazoBaTeNbHbBIN
[POOOTOTEXHUUECKUIT
KOMIUIEKT JIOJKEH COJepkKaTh
MHCTPYKIIUU IO
[IPOEKTUPOBAHHIO POOOTOB,
MHCTPYKIIUN ¥ METOJUKH
OCYILECTBIICHHS HHKEHEPHBIX
[pacyeToB Ipu
[MPOCKTUPOBAHUU (PACUETHI
Harpy3K1 1 MOMEHTOB, pacueT
MOIITHOCTH ITPHBOIOB, pacueT
[apamMeTpoB KHHEMATHKHU H
T.I1.), MHCTPYKLUH 11O
pa3zpaboTKke cuCTeM
YIIpaBJICHUS ¥ IPOTPAMMHOTO
oOecrieyeHus A1 yIpaBIeHUs
[poOOTaMH, MHCTPYKLIUU U
METOIMKH 110 pa3paboTKe
CHCTEM YIPAaBIEHUS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa ¥ MAallTHHHOTO
00yUeHUsI.

MaHUITYJIAIUOHHBIX pO60TOB C

KomnsroTepHoe 000pyioBaHuE

13.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkast, HeoTkIIrOouaemas
KJIaBUaTypa: HAJIUYHE;
Pycckas packiagka
KJIABUATypBl: HAJTMYNE;
/luaroHanb DKpaHa: HE MEHee
15,6 mroiiMoOB;

Pasperienue skpaHa: He
MeHee 1920 x 1080 nmukcedneii;

1 mrr.




KonuuecTBo siaep
[porieccopa: He MeHee 4;
KonuecTBO MOTOKOB: HE
MeHee 8;

ba3oBast TakTOBasI YacTOTa
rpoueccopa: He meHee 1 [T
MakcumanbHas TAKTOBAsI
HacToTa mpoieccopa: He
menee 2,5 I'T;
Kom-nmamsth npoueccopa: He
MeHee 6 MoOaiiT;

O0BEM yCTaHOBIIEHHOM
ONEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aiiT;

O06beM noIepKUBAEMOM
OTepaTUBHOM MaMATH (JI1s
BO3MOKHOCTH PACIIUPEHU):
He MeHee 24 '0aiiT;

O6beM HakonuTens SSD: He
Mmenee 240 I'6alir;

Bpemst aBTOHOMHO# pabOTHI
0T OaTapeu: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
[YCTaHOBJICHHBIM
AKKyMYJISITOpoM: He 6outee 1,8
KT;

Buemnuit uarepgeiic USB
cTtaHgaprta He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnunit uarepdeiic LAN
(1cronb30BaHUe
[1epEXO0IHUKOB HE
[IpEelyCMOTPEHO): HATMUHE;
Hannune monynen u
HTEpPeiicoB
(McnosIb30BaHUE
[epEXO0THUKOB HE
penycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaJIu4ue C MOAACPKKON
crangaprta IEEE 802.11n unu
COBpEMEHHEE;

\Web-kamepa: Hanmuwme;
MaHnumynsaTop "MbIms":
HaTH4Ine;
[IpenycraHoBieHHAs
OTEepalMOHHAs CUCTEMA C
rpaguIecKumM
[10J1b30BATEIHLCKUM




mHTEepdEeiicom,
oOecreunBaromias padboTy
[PacIpOCTPaHEHHBIX
00pa3oBaTEIBHBIX U
00IIECHCTEMHBIX
[IPUIIOKCHUN: HAJTMYHE.

14.

Temexka -
XPAHHIIHIIC
HOYTOYKOB

TUII KOpITyca: METaJl;
BO3MOXHOCThH 0€3011aCHOTO
BALUIIIEHHOIO 3aMKOM
XpaHeHus: HOyTOYKOB:
HaIM4ue;

BO3MOKHOCTB 3apsAKU
HOYTOYKOB: HAJIUYHE,
[ojIep>Kka HOyTOYKOB U3
KOMILIEKTa IOCTaBKU;
Hamuaue poyrepa Wi-Fi
ctangapta 802.11n uimn
coBpeMeHHee: | mT.
[1o/1/1ep’KKa HOyTOYKOB U3
KOMIIJIEKTa MOCTaBKU;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJJIEpKKa HOYTOYKOB
113 KOMILJIEKTA MIOCTaBKH;
Hanpsoxenve nutanus: 220
B\50 I';

[ToTpebnsemas MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebnsemsbrii TOk, A
(Makcumym): 12;

/[muHa mHypa
PICKTPOMUTAHUS: OT 2,5
MeTpa;

3amuTa oT nepeHanpsLKeHus,
KOPOTKOI'O 3aMbIKaHUS:
HaI4ue;

Koneca i nepeiBUKeHUs ¢

TOPMO30OM: HAJIMIUC.
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