MVHUCTEPCTBO IIPOCBEINEHUS POCCHUICKON ®EIEPALUA

PACIIOPAXEHVE

or 12 guBapsa 2021 r. N P-6

OB YTBEPXIEHVM METOINUECKNX PEKOMEHIALNA
[1I0 CO3IAHMIO M OYHKIVMOHMPOBAHNMIO B OEIEOEPA3OBATEJIBEHHX
OPTAHMBAIMAX, PACIOJIOXEHHHX B CEJIbCKOM MECTHOCTM U MAJIEX
TOPOJIAX, IIEHTPOB OBPA3OBAHVA ECTECTBEHHO-HAYUHOW

Y TEXHOJIOTMUYECKOM HAIPABJIEHHOCTEN

Bo mcnosHeHue nyHkTa 4 IpaBuil NpenocTaBJIEHUI UM paclpelesyleHus
cybcunui m3 derdepalibHOTO OwnmxeTa OwnaxeTaM CyDBeKTOB PoCCcuUMCKOM
demepaluun Ha COOMHAHCUPOBAHME PACXONHHX 0043aTeJIbCTB CyOBEKTOB
PoccurickoM OdemepallM, BO3HMKAKIMX IPM peajiM3alluM PeTMOHAaJIbHBIX
IIPOEKTOR, obOechneuMBamwIMX IJOCTUMXEHME lIeJIeM, I[oKasaTesey Uu
pe3ynbTaToB denepalibHEIX IPOEKTOB, BXOIAUMX B COCTaB HALMOHAJILHOTO
npoexTa "ObOpaszoBaHMe", B paMkKax I'OCYHAapPCTBEHHOM NPOIPaMMbL
Poccunickon Odenmepauum "PazBurue obOpaszo0oBaHMUA", NPUBEIEHHBX B
[IpunoxeHmmu N 5 K T'OCyIapCTBEHHOM NporpamMMme Poccumckon demepaumm
"PazBuTHe oOpazoBaHmMA", YTBEPXIEHHOM [NOCTAaHOBJIeHMEM lIpaBUTeJIbLCTBA
Poccurickom demepauum oT 26 nexadbpsa 2017 r. N 1642:

1. YTBepouTh HOpuilaTaeMele MeToOMUYeCKME PEeKOMeHIAalMM IO CO3IOaHMID U
OYHKLUMOHUPOBAHMIO B O0meo0pasoBaTeJIbHEX OpTaHM3aluax, PacClOJIOXEHHEX
B CeJIbCKO¥ MECTHOCTM M MaJlblX T'OponaxX, LeHTPOB oO0Opa30BaHUA
€CTEeCTBEHHO-HAYUYHOM M TEXHOJIOTMUECKOM HANPAaBJIEHHOCTEM B paMKax
PEeTMOHAJIbHEIX [IPOEKTOB, ObecleurBamolMxX OOCTMXEHHME LieJiel, Ioka3aTeJel
U pe3ynbTara demepallbHOTO NpoekTa "CoBpeMeHHasd WKoJa'" HaluMOHAJIBHOTO
npoekTa "ObpaszoBaHue";

2. KOHTpOJNbL 3a MCIOJIHEHMEM HACTOAMETO PACIIOPSXEeHMS OCTABJIALD 3a
cobon.

T.B.BACUIIBEEBA



[TpuyioxeHre

YTBEPXIEHEL

pacrnopsaxeHneM
MyHMCTepCcTBa NPOCBEIEHUA
Poccurickom demepaumnm

or 12 sgumBapsa 2021 r. N P-6

METOIVMYECKVE PEKOMEHIAIVN
[IO0 CO3IAHMIO N OYHKIVMOHMPOBAHMIO B OBIIEOEPA3OBATEJIBHBIX
OPTAHMUBAIMAX, PACIOJIOXEHHHX B CEJIbCKOWM MECTHOCTM U MAJIHX
T'OPOJIAX, IIEHTPOB OBPA3ROBAHNMA ECTECTBEHHO-HAYUHOM

Y TEXHOJIOTMYECKOM HAIPABJIEHHOCTEN

1. OBmme MOJIOXEeHUS

HacTosmme MeTomuueckue pekKoMeHImauumu (majlee - PexoMeHIDaUMM)
HalpaBJIeHB Ha oOOecClleueHMe eIMHEX OPIaHM3aLUMOHHBIX M MEeTOOUYECKUX
YCJIOBUM CO3HOaHMA UM OOMMUX NOOXOIOB K (QYHKUMOHMPOBAHUIO B
oOmeoOpa30BaTeJIbHEX OpTaHM3allMAX, PACIIOJIOXEHHHX B CEJIbCKOM
MECTHOCTM M MAaJBIX I'OpoHaxX, LEeHTPOB O0pa30BaHMUA €CTEeCTBEHHO-HAYyUHOM
M TEXHOJIOTMUYECKOM HalpaBJeHHOCTeM "Touka pocTa", B Lenax oOecleueHusd
peanmmzauuu denepasibHOTO npoekTa "CoBpeMeHHad WKoJjia" HALUMOHAJIBHOTO
npoekTa "ObpasoraHue" (majee - derdepalibHBIM NPOEKT), B TOM UMCIIe
YCTAHOBJIEHUSA TpeOOBaHMUM K pe3yJibTaTaM MCIOJIb30BaHUA CyOCUOUM U3
benmepanpHOTO OBIXeTa OBIXeTaM CyOBeKTOB Poccumckoym demepalumu Ha
codmHaHCUPOBAHME PACXOOHEIX 0043aTeJIbCTBE CYyOBEeKTOB PoCCUMCKOM
demepauunr, BO3HMKALIMX IIPM pealM3alM PeTMOHAJIbHEIX [IPOEKTOB,
obecrneumMBamMX NOOCTWXEHME LeJiel, IoKas3aTeJel M pe3yJbTaTa
benepanpHOTO Hnpoekra "B obmeobOpa3oBaTelIbHEIX OpTaHM3aluax,
PaCIOJIOXEHHEX B CeJIbCKOM MECTHOCTM M MaJbIX I'opolax, CO3HOaHH U
OYHKLUMOHMPYKT LEeHTPH 00pasOBaHMA €CTEeCTBEHHO-HAYyUHOM U
TEXHOJIOTMUECKOY HallpaBJieHHOCTeln".

[IlpyBeneHHEIE B HaACTOAIMX PekoMeHOauUMAx TpeOOoBaHUSA ABJSAOTCS
MMHVMAJIbHEIMM . OpTaHbl MCIOJHUTEJIEHOM BJIACTU CYyOBEKTOB POCCHUMCKOMU
demepauunm (OpTaHEl MECTHOTO CaMOYIPaBJIEHMA) IIPU peaim3aluu
MEPOIPUATUY IO CO3OAaHMI M QYHKUMOHMPOBAHMIO B oOOumeobpaszoBaTeJibHBIX
OpraHmMzalumAax, PacCIIOJIOXEHHEIX B CeJILCKOM MEeCTHOCTM M MaJlbIxX ropomax,
LLeHTPOB OOpas30OBaHMS €CTECTBEHHO-HAYUYHOM UM TEXHOJIOTUYECKOU



HanpaeJjieHHocTeM "Touka pocra" (manee - Uentpe "Touka poctTa") BOpase
obecrneunBaThL TPeOOBaHMSA, MIPEBHIIAKIME YCTAHOBJIEHHHE HACTOSIVMU
PexomMeHImaumamm.

Henamm cosmaHusa lenTpoB "Touka pocTa" SBISeTCHd COBEPUEHCTBOBAHME
YCJIOBMM IJig [OBBIIEHMSA KadecTBa oOpaszoBaHMsa B 0OmeoOpas30BaTelIbHEX
OopraHM3aluMax, PAacCIOJIOXEHHHX B CEeJIbCKOM MEeCTHOCTM M MaJjlkx I'opolax,
pacuMpeHrsa BO3MOXHOCTEN ODydallMXCS B OCBOEHMM YUeOHHEIX NPeIMETOB
€CTEeCTBEHHO-HAYy4YHOM M TEXHOJIOTMUYECKOM HAaNpaBJIEHHOCTEM, NpoIpaMM
IOOIMOJIHUTEJIbHOTO OOpas30BaHMUS €CTEeCTBEHHO-HAYyYHOM UM TEeXHUUECKOM
HaOpaBJIEHHOCTENM, a TakKXe IJid NPakKTUUeCKOM OTpaboTKu ydebHOTO
MaTepralya 0 ydeOHBM npemMeTraM "omzmxa", "Xumvmma", "Buosgorma".

HenTpel "Touka pocTa" obecrneuMBalwT NOBHIEHME OXBaTa OOyUaKUMXCH
ofmeobpa30BaTeJIbHEX OpTaHM3allul, PacIOJIOXEHHEX B CEeJIbCKOM MECTHOCTU
¥ MaJlbIX Topolax, IporpaMMaMM OCHOBHOTO OOMETO M NOOMNOJHUTEJIBHOTO
0oOpasoOBaHMA €CTECTBEHHO-HAYUYHOM UM TEXHOJIOTMUECKOM HallpaBJIEHHOCTEN
C MCIOJIb30BAaHMEM COBPEMEHHOTO ODOPYyIOBaHUA.

OpI‘aHMBaLU/IOHHO—TeXHquCKoe, MeTOIOMdeCKOoOe " I/IH(l)OpMaLU/IOHHoe
CONPOBOXIEHME CO3ITaHUA B cyOwbekTax Poccurckom demepaumu lLeHTPOB
"Touka pocTa" ocymecTrisgeT delepalibHOE TOCYyIapCTBEHHOE aBTOHOMHOE
obpaszoBaTeJyIbHOE yUpeXIeHMe NOMNOJIHUTEJIBHOTO NPpodeCCMOHAJIBHOTO
obpazoraHusa "AKaIeMMsa peasiM3aluy T'OCYOapCTBEHHOWM IMOJUTUKU U
npodeCcCcruoHaNbHOTO Pa3BUTUA PabOTHUKOB oOpaszsoBaHMsa MMHMCTEepCTBa
npocaelleHusa Poccurickon Oenmepauun" (majiee - derepalibHBEM OIepaTop) .
Anpec camTa: https://www.apkpro.ru/.

2. llopsamok cosmaHus

HenTpel "Touka pocTa" MOT'YT CO3JaBaTbCHd Kak 3a CUET CPeICTB Cydbcumamm
benmepanpHOTO OKOXeTa B paMKax peanm3auuy QpelepaliIbHOT'O NPOEeKTa
"CoBpeMeHHasd wWwkoJja", Tak M B paMKax MHBIX NPOTPaMM M [IPOEKTOB 3a CUEeT
CpencTB OOOXeTOB CyOBekTOB Poccuiickom demepauny, CPEeOCTB MEeCTHEBIX
OIIXEeTOB M BHEOOIXETHBIX MCTOUHMKOB.

CozsnmaHue lleHTpor "Touka pocTa" ocymecTBiageTcd Ha 0Oase
obmeobpasoBaTeJIbHEIX OpT'aHM3allMi, PaCIOJIOXEHHEX B CeJIbCKOY MECTHOCTHU
¥ MajJelx Iopolax, I[IpM 3TOM B IIEpPBYI ouepenb co3maHue lenTtpor "Touka
pocTa" peKoOMeHIOyeTCsa OCYUWEeCTBJIATbH B OpraHM3alMax, 10Ka3bBallMX
HU3KMEe oOpa3oBaTeJibHbEle pPe3yJibTaTH.

B cnyuae cozpmanmsa leHtpa "Touka pocTa'" 3a CUeT CpenCcTB CyOCHUIMM U3
benepanpHOTO OKIOXeTa B paMkKax OQernepanibHOTO npoekTa "CoBpeMeHHas
mkoJia" cydwekT Poccuvickoy demepalumy ONpelesiseT:

— OpraH MCIOJIHMUTEJIbHOM BJlIaCTU CcyDObekTa Poccurickom denmepauuu,
OTBETCTBEHHEM 3a pealiM3allMi0 MEPOIPUATUM IO CO3TaHMUID U ODeCIedueHU
byuxumoHupoBaHua leHTpoB "Touka pocTa" Ha TeppUTOPUM CyOBEeKTa
Poccumickom denepauunm (PermMoOHAJIBHEI KOOPOMHATOP) ;



- KOMIUJIEKC Mep (OOPOXHYH KapTy) IO CO3OaHMI M QYHKUMOHMPOBAaHMIIO
DenTtpor "Touka poctTa" coryacHO IlpunoxeHuo N 1 kK HacTOAWMM
PexoMeHmaumam.

KoMnekcoM Mep NPpM3HaeTCA IJIaH MEPONPMATUM Ha OUYEePEeNHOM I'on U
IOBYXJISTHMM IIJIQAHOBBIM IepMOoI, NpenyCMaTpUBaoIMM MEPONPUATUS IO
co3maHuio U QYHKUMOHMPOBaHMIL lleHTpor "Touka pocTa'", BKJIOUYAKIMMA B TOM
dycie :

MEPONPUATHKI, HANPAaBJIEHHHE Ha Cco3daHme ¥ OTKpeTHe leHTpoB "Touka
pocTa";

MEPONPUATHKI, HANpPaBJIEHHHEe Ha obecnedeHre OQYyHKUMOHMPOBaHUA LeHTPOB
"Touka pocTa";

MEPOIPUATUSA IO MOBHUIEHMUIO NPOOeCcCHMOHAJIBHOTO MacTepcTBa pPabOTHUKOB
DenTrpor "Touka pocTa';

MEPOIPUMATMA 1O KOHTPOJIIO OOCTMXEHMA MMHMMAJIbHBIX mokaszsaTesien CO3I0aHmMAa
n QyHkUMOHUpPOBaHUA leHTpor "Touka pocrTa'.

PermvoHasbHEM KOOPIMHATOP B COOTBETCTBMM CO CPOKaMM, YCTAaHOBJIEHHEIMU
B [punoxeHur N 1 x PexoMeHIaumsaM, yTBepXIaeT:

— OOJDKHOCTHOE JIMILIO B COCTAaBe PETMOHAJIEHOT'O BEIJOMCTBEHHOT'O IPOEKTHOT'O
odmca, OTBETCTBEHHOE 3a CO3IaHMe U QyHKUMOHUMpPOBaHMEe lenTposB "Touka
pocTa";

— IepeueHb IoKasaTejieM M MHIMKATOPOB, COOTBETCTRYIIMX IPUBeIeHHBIM
B Illpunoxenumu N 2 K HACTOANMM PeKOMeHIOalMsaM, WX BHAUEHUN;

- IepedeHb OOmeobpaszoBaTEeJIbHEIX OPTaHM3allMM, PAaCHIOJIOKEHHHBX B
CeJIbCKOM MEeCTHOCTM M MajlblXx Iopolax, Ha 0a3e KOTOPHIX NJIaHUPYyeTCHd
cosmanue lenTpor "Touka pocTa" (o dopme, MNPeOCTaBJIEHHOM B
DpunoxeHum N 3);

- Tunosoe llonoxeHre o lleHTpe oOpasOBaHMUA €CTECTBEHHO-HAYy4YHOMU U
TEXHOJIOTMUYECKOM HampaBJeHHoOCTeM "Touxka pocra" ([IpunoxeHme N 4).

CozpmaHue uLeHTpa "Touka pocTa" Ha 0Oaze obumeobpa30BaTEJIbBHOM
opraHM3aluMM IOONyCKaeTCsda KaK IIyTeM BHEIOEJIEHMS COOTBETCTBYIEIO
CTPYKTYPHOTO IoIpas3nejieHusa obumeobpasoBaTesIbHOM opraHM3alumumu, TakK U
0e3 BHIOEJIEHUS OTIEeJIBHOTO MNOoNOpa3nesieHUd.

ObmeobpasoBaTelibHasa OopraHM3alMsa M3OAeT JIOKAJIbHBEM HOPMATUBHEM akT O
Haz3HadeHUM pykoBomuresnda LenTpa "Touka pocTa" (xypaTopa,
OTBETCTBEHHOTO 3a OQYHKIMOHMPOBAHME UM PasBUTHE), a TakxXe O CO3JaHUU
uneHTpa "Touka pocTa" M YTBEPXIEHUM I[IOJIOXEeHUSA O IedaTeJIbHOCTU lleHTpa
"Touka pocTa".

PermMoHaJIbHEI KOOPIAMHATOP He NOo3OHee IOHSA OTKpHTMSA lleHTpa "Touka
pocTa" obecrneumBaeT pasMelleHue B CIIELMalIbHO CO3NaHHOM pas3nese "lleHTp
"Touka pocTa" odulIMaJIbHOTO calTa obmeobpas’oBaTeJIbHOYM OpTraHM3aluuM B



MHOOPMALMOHHO - TEJIEKOMMYHUKAUMOHHOM ceTu "MHTepHeT" mMHbOOpMaUUM O
cozmaHuM u QyHkumoHMposaHuu leHTpa "Touka pocTa', B TOM YMCIe
nHpopMaum 00 oOpaszOoBaTEJIBHEIX NporpaMMax, obopynosaHuM [eHTpa
"Touka pocTa', NJaHMPYEMOM PEXMME 3aHATUM OOydYallMXCH, IJIaHUPYEMBIX
MEPOoNpUATUAX. B CO3maHHOM pasnesyie odMuMaJIbHOT'O camura
obpasoBaTEJIbHOM OpTaHM3alMM TaKXe pas3MellaeTcsa MHPoOpMalMsa O
HalMOHAJIbHOM NpoekTe "ObOpazoraHue" (B TOM dYMCIe JIOTOTUIL) , alpec
camra m odmuMasibHasa CUMMBOJMKA MMHMCTEepPCTBAa NPOCBeleHMsa PoCCUMCKOM
demepaumun.

PermnoHaNbHEY KOOPIMHATOP obecneumsaeT MHPOpMMPOBaHMe delepallIbHOTO
olepaTopa B Cliydae CO3HOaHMA Ha TEppUTOPUM CcyDOBekTa PoCCUMCKOMU
denepauum lLeHTpoB "Touka pocTa" B paMKax MHEX NPOTpaMM M [IPOEKTOB,
He OTHOCAIMXCSH K peajmzaumu pemepalibHOTO npoekTa "CorpeMeHHasd mkojaa"
HaUMOHAJIBLHOTO IpoekTa "ObpazoBaHue", B3a cUeT CpelcTk ODnIXeTOB
cybpexkTOR Poccumckom demepaumm M (MiaM) CPenCTB MECTHHX OOIXETOB U
() BHEeOKOIXEeTHHX MCTOYHMKOB, a TakKXe HAallpaBJIeHMEe Ha COIJlaCcOBaHUE
demepasibHOMY ONEpPaATOPyY KOHLENUMM CO3IaHMS UM QYHKUMOHMPOBAHMS TaKUX
[IeHTPOB.

3. Tpe6OBaHMH K TIOMEIEHMAM, KOMIIJIEKTOBAHMIO o6opyn0BaHmeM,

PacxXOOoOHEIMM MaTepmurajiaMMr, cpelcCTBaMM O@yquMH 1 BOCIIMTaHMA

CozpmaHue llenTpoB "Touka pocTa" mnpenmnojilaraeT KOMIIJIEKC YCJIOBUM II0
OCHaUeHMI0 0O0pa30BaTEJIbHEX OpTaHM3alulM O00OpyIOOBaHMEM, PacCXOIHBIMM
MaTepuajiaMM, CpencTBaMM OOyYeHUS UM BOCIMTAHUA OJS IOOCTUXEHUS
oOpa30BaTeJIbHEX Pe3yJIbTAaTOR [0 IMPelIMEeTHHM 00JIacTAaM
"EcTecTBReHHO-HayuHble NpenmeTe", "EcTecTBeHHEEe Haykmu", "MaTemaTmka
n mHpopMaTtmka', "OOwecTBO3HaAHME UM ecTecTBO3HaHMe", "Texumojorma",
obpa30BaTeJIbHEX NpoTpaMMm obmero ofOpa30BaHMA €CTeCTBEeHHO-HayuHOU U
TEXHOJIOTMUYECKOM HalPaBJIEHHOCTEM, NIPM peajiM3alMy KypCOB BHEYPOUYHOM
OeaATeJIbHOCTU M OOIOJIHMTEJIBHHEX Ofllepas’BUBAIMX IPOTPaMM
€CTeCTBEHHO-HAYUHOM U TeXHUMUECKOM HalpaBJIEHHOCTEN.

[lepedeHb HANpPAaBJIEHHOCTEN peajim3yeMelx Ha 0Oasze lleHTpor "Touka pocTa'
oBbpasoBaTEJIbHEIX MNIPOTPaMM MOXeT OBTh PaCHMPEH B 3aBUCUMMOCTU OT
VMEKIMXCa Yy obmeobpasoBaTesIbHEX OPITaHM3allMM YyCJIOBMM, a Takxe
NoTpebHOCTEM YUYAaCTHUKOB OOpasz3OBaTEJIbHEIX OTHOUEHUM.

CosnaHue uLUeHTpa "Touka pocTa" mpennojiaraeT pa3BUTHUe oO0pasoBaTeJIbHOMU
MHOPaCTPYKTYpPE OOmeobpasoBaTesJIbHOM OpraHM3aluy, B TOM UYMKCIe
OCHalleHre o0b0meobpa30BaTEJIbHOM OPTaHU3aLUM:

- obopymoBaHMeM, cpelcTBaMM OOYUYeHMS UM BOCIMUTAHUA IJid MI3yUeHus (B
TOM UMCJIE BKCIEPUMMEHTAJIbHOT'O) IMIPeIMEeTOR, KYPCOB, OMUCLMUIIIMH
(MomyJiey) eCcTeCTBEeHHO-HAYy4YHOM HaIPaBJIEHHOCTU U TEXHOJIOTMUECKOM
HalpaBJIEHHOCTENM MNPU peajiM3allMM OCHOBHEIX OOlleobpasoBaTellbHEIX
OporpaMM M OONOJIHMTEJIbHEIX OfmeofpasoBaTeJIbHEIX IPOTpaMM, B TOM UMCIIE
OJI9 PacCLIMPEeHMS COIEepXaHmusa ydeOHEX openMeToB "omsmka", "Xwummsa",
"Buosiormna";



- obopymoBaHueMm, CcpencTBaMy OOyUEeHUS M BOCIUTAHUS OJIS MBYUYEHMUS OCHOB
POBOTOTEXHUKM, MEeXaHUKM, MEeXaTPOHWUKM, OCBOEHUS OCHOB
IpoTpPaMMUPOBAHMS, pealm3alMy OpoTrpaMM OOMNOJIHUTEJBHOTO OOpas30BaHMUS
TEXHUUECKOM M eCTeCTBEHHO-HayUHOM HallpPaBJIEHHOCTEM U T.I.

— KOMIIBIOTEPHEIM U MHBEIM OOOPYIOOBaHUEM.

[lepeyeHb, MUHMMAJBLHO HeOOXOIOUMEHE QYHKIIMOHAJILHEIE UM TeXHUUeCKUEe
TpefOBaHMA M MMHMMAJIBHOE KOJIMUECTBO ODOPYLNOBAHMHA, PACXOIOHBIX
MaTepMrasyioB, CpencTs OOydeHMI M BOCIOMUTAHMA OJId OCHaueHMsa [eHTpoB
"Touxka pocTa" (manee - MHOPACTPYKTYPHBIM JIMCT), ONPEHOEJIATCSH
PerMOHAJIBHEIM KOOPAOMHATOPOM C ydeTOoM [IpMMEpPHOT'O [epeuHd
O0OPYyInOBaHMSA, PaACXOOHBIX MaTepualsioB, CPenCTB OOydYeHMS M BOCIMTaHUA
OJI9 CcOo3naHma M obecredeHMsa QYyHKLUMOHMPOBAHMA LIEHTPOB OOpas3OoBaHMUA
€CTEeCTBEHHO-HAYUYHOM M TEXHOJIOTMUEeCKOM HamnpaiBJjieHHoCcTHu "Touka pocTa"
B ODmeobpasoBaTeJIbHEX OPITaHM3allMaAX, PAaCIOJIOXEHHEX B CeJIbCKOM
MECTHOCTM M MaJikxX roponax ([IpunoxeHue N 6), IPUMEPHOI'O TUIIOBOTO
MHOPaCTPYKTYPHOTO JMCTa, onpenenseMoro denepalibHEIM OIepaToOpoOM, U
HacToAmMxX PexoMeHIalLM.

B pamMkax ocHaleHMsa obumeobpa30BaTeJIbHEIX OpTaHM3aluy IpM QOPMUPOBAHUM
VHOPaACTPYKTYPHOTO JIUCTa CyOBekT Poccumickoy demepallMy BIpaBe BHOPATH
CTaHIAPTHBM MY NPOPUIIbHBEIM KOMIIJIEKT OOOPYIOBaHMUS, NPeICTaBJIEHHHM B
IPMMEPHOM IIepeuHe O0OOPYyIOBRaHMSA, PACXOIHEIX MaTepualJioB, CPeICTB
oOy4eHusa UM BOCHMUTAaHMA IJia OcHauweHmsa lenTtpoB "Touka pocta"
(IMTpunoxenve N 6) . IIJIS MaAJIOKOMIIJIEKTHHX OOmeofpasoBaTesIbHEX
opraHmzauum <1> obbeM eIMHMUI CPelCTB OOydYeHMHA M BOCIOMTAHMSA
bopMupyeTCHd B MEHBUIEM KOJMYECTEBE.

<1> MaJIOKOMILJIEKTHOM OObOlleobpa30BaTEeJIbHOM OpTraHM3alMer B paMkax
peanm3aumy MepOolpUATUM 10 CO3OaHMU U QYHKUMOHMPOBAHMIO LIEHTPOB
€CTEeCTBEHHO-HAYy4YHOM M TEeXHOJIOTMUYECKOM HAaNpaBJIEHHOCTEM NPU3HAETCS
obmeobOpa3zoBaTelibHasas OpraHM3allMsa, UMCIJIIEHHOCTH KJIACCOB-KOMIIJIEKTORBR B
KaXIOOV M3 IHapalljleslIey KOTOPOM COCTaBJAeT He 6OoJjiee 1 eOMHMIEH.

IpOodUIBHEM KOMILJIEKT OOOPYINOBAaHMSA MOXET OBTH BHOPAH OJIA
obmeobpasz0oBaTEJIbHEIX OPTaHM3alMlM, KMeIMX Ha MOMEHT CO3IOaHMA LeHTpa
"Touka pocTa" Habop cpelcTB OOyUeHMS M BOCOMTAaHMSA, IIOKPHIBALIINMM
CBOMMM QYHKLUMOHAJIBHBEIMM BO3MOXHOCTAMM Oas30BEE HNOTPEOHOCTM IPU
u3ydyeHum npemMeTor "oumzmka", "Xumma" u "Buosgorua".

[IpOo®UIIBHEIM KOMIIJIEKT OOOpPyIOBaHMA obecrneumBaeT 30beKTUBHOe
OOCTMXeHMe OOpas0oBaTEJIbHEIX PEes’yJibTaTOB OOyUdalnlMMMCH 10 IIpoTpaMMaM
€CTECTBEHHO-HAYUYHOM M TEXHOJIOT'MYECKOM HallpaBJIEHHOCTEM, BO3MOXHOCTDL
YTUIyOJIEHHOTO M3y4YeHMS OTIEJIbHHX NPpeIMeTOB, B TOM uUMUCJe IJig
bopMUpOBaHUS M30DPETaTEeJIbCKOTO, KPEaATMBHOTO, KPUTUUECKOTO
MBIIJIEHM S, PA3BUTUS OYHKLUMOHAJIBHOY I'PAMOTHOCTM y OOydUamIMXCS, B TOM
UMCJie €CTECTBEHHO-HAYUYHOM M MaTEeMaTUUECKOM.



[lpr popMMPOBAHUM MHPPACTPYKTYPHOI'O JIMCTa M3 NPOPMIIBHOT'O KOMILJIEKTA
B o0Oa3aTesIbHOM IOopfAnKe obecrneumBaeTCs BHOOP CpencTB OOydYeHMS U
BOCIMTAaHMA HE MEHEE UeM 10 TPpeM yueOHEM npenMeTraM ("om3smxa", "Xmumma",
"Buojsiorua") M KOMIBIOTEPHOTO ODOpyHnoBaHMA. OcTaBmmMecsa IO MTOT'aM
onpenejyieHMsa o0043aTeJIbHOTO OOOpPYyINOBaHUA CpPencTBa, IPenyCMOTPEHHBIe
oy ocHameHuda lleHTpa "Touka pocTa'", paclHpemNessalnTCcsa Ha NpuobpeTeHue
IOOIMOJIHUTEJIbHOTO ODOpPYyIOBaHMA, BXOIOSHMETO B I[IepeudyeHb OOOpPyIOOBaHMUS,
PACXOOHEIX MaTepMralioB, CPEeNCTB OOy4YeHMA UM BOCIMTAHMA NPOPUIIBHOI'O
xoMmJiekTa (I[IpunoxeHye N 6 K MeTOOMUECKMM PEKOMEHIOAUMAM) .

[lpy BHIOOPE HOONOJIHUTEJIBHOT'O ODOPpYyHOBaHMsa TakXe CllelyeT YyUMTHBaTb
CHeUMOUKyY M HOTPEOHOCTM OTpacyiey SKOHOMMKM CyOBekTa PoCCUMCKOM
depmepaumun.

PermoHaNBHEM KOOPOMHATOP OOeCHNeuMBaEeT COIJIaCOBaHME COPOPMMPOBAHHOTIO
B COOTBETCTBMUM C TUIOBOM QOPMONM MHPPACTPYKTYPHOI'O JIMCTAa C
denepasyibHEIM OIIEPATOPOM B COOTBETCTBMM C PeIJIAMEHTOM, OlpeleisgeMBIM
dermepalJiIbHEIM OIIEepPaTOpPOM.

[Ipy HaOpaBJIEHMM HAa COIJIACOBAaHME MHOPACTPYKTYPHOTO JIMCTA,
coIepXalero CTAaHOAPTHHE KOMIIJIEKTH, PeTMOHAJILHENM KOOPIMHATOP
npenocrTaBisgeT (1o dopMe demepalibHOT'O OIepaTopa) :

- IIoAOTBEepPXIOeHME OTCYTCTBMA B COOTBETCTBYIOIMX O6paSOBaTeHbeIX
OpTraHM3alr4ax, OCHalleHlMe KOTOPEX IIJIaHMpyeTCH, O@OpynOBaHMF{,
PaCXOOHEIX MaTepMraJsioB, CpencTB O@yquMF{ I BOCIIMTaHMA, YKaA3aHHBIX B
IIepedyHe CTaHIapPTHOI'O KOMIIJIEKTaAa,

— HNOOTBEPXIcHME Hanmumsa (Imbo obeclredeHMe HaJlMdMsa IO MOMEHTA
ocHameHusa UentpoB "Touka pocTa") yCJIOBUNM IJiS XPaHEHUS U
VICIIOJIb30BAaHMSA XMMUUECKUX PEeaKTUBOB, B TOM YMCIIe HeODXOOMMOIO
obopyInoBaHMA, BKJOUad WKad BEITAKHOM NaHOPAMHBEIM M WKad OIS XPaHEHUS
XVMUUECKUX PEeaKTUBOB OTHEYIIOPHEM, COIJIacHO l[lepedHi CcpencTB OOydYeHUS
M BOCHMTAaHMUSA, HeOOXOOMMEBIX IJIS peayMs3aluuM o0pas30BaTeJIbHEIX [NPpOoTIpaMM
HA4YaJIbHOTO OBmeIro, OCHOBHOI'O OOWErO M CpenHeIro ofmwero obpasoBaHUS,
COOTBETCTRBYKIMX COBPEMEHHBM YCJIOBMAM OOyUeHMs, HeODOXOOMMOIO IIpU
OCHalleHMM ObOmeobpasz30BaTeNIbHEIX OPraHM3aluMuM B LeJax peanm3alnu
MEPOIPUATHUN IO COOEMCTBMIO CO3HOAHUI B CyObekTax PoccuMickol demepallu
(Mucxomsa M3 OPOTHO3MPYEMOM HNOTPeOHOCTM) HOBEIX MECT B
ofmeobpas0BaTEJILHEIX OpPT'aHM3alUuax, YTBEPXISHHOMY IIPMKAa30M
MuunpoceemeHnus Poccum oT 3 ceHTsadbps 2019 r. N 465.

ObpaszoBaTEJIBHEE OpraHM3auuy, Ha 0asze KOTOPBIX CO3HOANTCH U
byHkuMOHMPYIT HeHTpel "Touka pocTa'", IOJIXHEI COOTBETCTBOBATH
OeCTByK UMM TpeOOBaHMAM K YCTPOMCTBY, COIOEPXaHMI M OpraHM3alLum
pexrMa paboTH o0pasoBaTEeJIbHEIX OPpTaHM3alUUM UM MHEM HOPMAaTWBHEM
IpaBOBEIM akTaM, OoIpenesydolrM TpeboBaHMS K OpraHM3aumy obmero u
OONOJIHUTEJNBHOTO OOpa30BaHuUA OeTel.

[lomemeHMs (QPYHKLMOHAJIbLHEE 30HE, B TOM UMCJie yueOHbe kKabuHeTe QU3UKM,
xyuMum, Owmosiorum) lenTpa "Touka pocTa" pPeKOMeHOyeTCda paclojlaraTb B
nopenejiax OIOHOTO 3IaHMUA.



[IlpoexTMpoOBaHME, 30HMPOBaHMe noMeuweHuy Lentpor "Touka pocTa" u
onpenejieHMe IOM3aVH-pelleHM) OCYIEeCTBJISEeTCS C y4eTOM PYKOBOACTBAa IIO
IPOEKTUPOBAHMK LIeHTPOB "Touka pocTa", yTBepXIaeMor'o delnepalibHbBIM
OnepaTopoOM.

[Ipy NPOeKTUPOBaHMUM, BOHMPOBAaHUM noMemeHuM leHTpoB "Touxka pocra"
cJlenyeT Yy4YMTEBATBE OCODEHHOCTM ODOPYyIOBaHMA, PACXOIOHEIX MAaTEPMAaJIOB,
cpelcTB OOydYeHMs M BOCHMTaHMSA, KOTOPHM OyneT obOeclneduMBaTbCH
obpasopaTesyibHasA OpraHM3alusdg.

[lpoexT 30HMPORaHMA NoMmemeHMM lleHTpor "Touka pocTa" NpencTaBJIAEeTCH
demepanbHOMY OINEpaTOpPy OINHOBPEMEHHO C MNPEeACTaBJIEHUEM
MHOPaCTPYKTYPHBIX JIUCTOB.

4. OpraHmzauud o00pa30BATEJIBHOM HOedTeJIbHOCTU

ObpasoBaTesibHAaA OedaTeJIbHOCTh Ha 0Oasz3e UeHTpos "Touka pocta”
OCYWEeCTBJIASTCA IO ODpas30BaTeJIbHEM IpOoTpaMMaM oOOmeIro U
OOIOJIHUTEJIbHOTO OOpas3OBaHMA.

TpeboBaHMda K QopMaTy opraHM3aluM oO0pa30BaATEJIbHOM INesaTeJIbHOCTU
pPeryIimMpyrnTC4ad HaCTOAIMMINM PexomMeHmaumMsaMM M MHBEIMMA MH(i)OpMaLLMOHHbIMM 1Z
MeTOOMUEeCKMMM MaTepualiammu demepalibHOT'O oOllepaTopa.

HanpaBiieHuAa peajiM3yeMEX C MCIOJIb30BaHMeM pecypcos lenTpor "Touka
pocTa" nporpaMM ONPEemNeyiSiTCsa B COOTBETCTBUM C MeTOOMUECKUMU
MaTepMrasiaMM M PEeKOMEeHINAUMAMM, YyCTaHaBJIMBAEMBIMM M aKTYyaJM3UPYEMEMU
dennepasZiIbHEIM OIIEPaTOPOM.

Ha 6ase uenTpos "Touka pocTa" obecneumBaeTCsa peanm3almd
oOpa30BaTeJIbHHX NPOTPaMM €CTECTBEHHO-HAYYHOM UM TEXHOJIOTUUECKOM
HalpaBJIEHHOCTEeM, pas3paboTaHHEIX B COOTBETCTBUUM C TpeOOBaAHUAMU
3aKOoHOIaTeJIbCTBa B chepe oOpa30BaHMA UM C YyUETOM PEeKOMeHIalMM
denmepanibHOTO onepaTopa. B o0d3aTesIbHOM HNOopanke Ha 0Oasze LEeHTPOB
"Touka pocTa" obecneumBaeTCsa OCBOeHMEe OOydUanUMMMUCS yUdeOHBIX
npeoMeTosB "Omsmka", "Xumma", "Buojorma" C MCHOOJIB30BAHUEM
npruobpeTaeMoro o0OpyoOBaHMA, PACXOIHEX MaTepMaliOB, CPelCTB ODydYeHUd
Y BOCIMUTAaHUS.

He mMenee 1/3 obbeMa BHEYPOUHOM IEATEJIBHOCTM OO0YyYalmMXCS HOJDKHO OBITH
OPUEHTUPOBAHO Ha MNOIOIepXaHMe eCTEeCTBEHHO-HAYUHOM UM TEXHOJOTMUYECKOMU
HapaBJIEHHOCTEM OOpa30BaTeJIbHEIX NPpOTpaMM, OPM 3TOM OOBEM MNPOTpPaMM
€CTeCTBEHHO-HAay4YHOM HAalPaBJIEHHOCTM HEe MOXET COCTaBJIATb MeHee 20% OT
obmero obbpeMa BHEYPOUHOM IesdATeJIbHOCTU. OBpas3oBaTelibHEE NPOTPaMMBl 10
OPYTHM HaOPaBJIEHHOCTAM IIPM HaJIMYUM BO3MOXHOCTM PEKOMEeHIOyeTCSH

IJIaHMPORBRATHE C MCIOJIb30BaHMeM pecypcoB lentpor "Touka pocta'.

Pazpaborka paboumx OporpaMMm oo nopemMeram "odmsuka", "Xuvmma",
"Buosiorua", yd4eOHEIM IpelIMeTaM €CTECTBEHHO-HAYUYHOM M TEXHOJOTUUECKON
HANOPAaBJIEHHOCTEN M3 YacTM ydeOHOTO IJjlaHa, QOopMMPYEMOM ydaCTHUKAMU
oOpas30BaTEJIbHEIX OTHOUEHUM, NPpOoTrpaMM BHEYPOUHOM HOeSATeJIbHOCTU U



OOIIOJIHUTEJILHOTO O0pas0OBaHUSA OCYUEeCTBJISEeTCS o0umeobpas30BaTeJlbHEMU
opraHM3aluusaMM, B KOTOPBIX co3nmanTcsa LeHTpe "Touka pocra",
CaMOCTOATEJIbHO C y4dYeTOM MEeTOOMUYECKMX MaTepMaJioB U pPeKOMeHIaluM
denmepalsiIbHOTO oOIepaTopa. Peanmzanuuda oOpaz30BaATEJILHEIX IPOT'PAMM
OONOJIHUTEJIEHOTO O0pas30BaHMa B MAaJIOKOMILJIEKTHEIX OOWeoOpa30oBaTeJIbHEX
opraHM3aluMax OCYUEeCTRBJISEeTCS NPM HaJIUuMM Yy OpraHM3aluMn
COOTBETCTBYNIMX YCJOBUM. [JIS MaJIOKOMIIJIEKTHEIX OOleobpaszoBaTebHEIX
opraHM3aluM IOONyCKaeTCHd OTCYTCTBME JIMLUEH3MM Ha OOIIOJIHUTEJIBHOE
o0pa30BaHMe U peaiM3yEMHEIX NPOI'PaMM HOOIOJIHUTEJIEHOTO O0pasOBaHUA.

PexoMeHIaAUMM 10 MCIIOJIB30BAHMUIO CTAHOAPTHOT'O KOMIIJIeKkTa OOOpPYyINOBaHMS
DenTpa "Touka pocTa" Opu peajamszaluM NPOTPaMM €CTEeCTBEHHO-Hay4dHOM U
TEXHOJIOTMYECKOY HANpPaBJIEHHOCTEMN onpenejieHel B [lpuijoxeHun N 5 k
HacToAmMM PexoMeHIOalMsaM.

ConpoBOXIeHME UM MeToIMuecKoe obeclleueHMe MCIOJIb30BaHUsa NPOOMILHOTO
KOMIIJIEKTa ODOpPyIOBaHMA B OOpasOBaTEJIbHOM IOEeSaTEeJIbHOCTM LIEHTPOB
"Touka pocrTa" ocyumecTBugeT demepalibHEM OIepaTop.

MeTomnueckme MaTepmalJpl, pas3paboTKM M MHBIE MaTEPMAaJEl 10 BONPOCAaM
MCIOJIbE30BaHMA NPOQMIIBHOTO KOMILJIEKTa O0OpyInOoBaHMA pas3pab®aTeBaKnTCH,
AKTYaIU3UPYTCSa M pacnpocrpaHdganTrcsa demepalibHBEIM ONEepaTopoOM, B TOM
4upyclie C [IPUMMEHEHMEM COBPEMEHHBIX MeIlMa MHCTPYMEHTOBR (BMIeO, BeOMHAP,
nyoamnkKaumm) .

denmepalibHEIM OIIEPATOPOM Ha PeTryJIAPHOM OCHOBe oDecCleuuBaeTCH
IpoBelIeHME METOOMUYECKUX UM O0ydallMX MEPOIPUATHN IO BOIpOCaM
opraHu3aluuM obOpa30BaTeJIbHOTO Ipolecca B leHTrpax "Touka pocTta" cC
IPpVMEHEHMEM NPOOMIBEHOTO KOMIJIEKTa ODOPYyIOBaHMUA, OKazaHUE
METOIMUECKON NOMOUM IpM pa3paboTke ydueOHEIX MaTepMuasioB, 3alaHUM OJig
COBEpPIIEHCTBOBAHMUSA NPaAKTUUECKOM MNOATOTOBKM OOydUalUMXCH [0 yUueOHBIM
openMeTaM, KypCaM BHEYPOUHOM HNeATeJIbHOCTM, INOIOJIHUTEJIBHOTO
oOpa30BaHUA IIeTel.

[leparoruueckme pabOTHMKM, OCYWECTBJIAOIME IeATEJIbHOCTH Ha 0Oase
DeuTpos "Touka pocTa" C HDpMMeHEeHMEM NPOPMIIBHOT'O KOMILJIEKTA
O0OpPYyIOOBaHMSA, MNPOXOOAT OOydeHMe IO NporpaMMaM IOIOJIHUTEJIBHOTO
npodeCcCroHaNIbHOTO 00pasz30oBaHMa (KypPCH IIOBBIIEHMS KBaduMOmMxaumm) u3
denmepanibHOTO peecTpa nporpamm [HINO. [IoBHIEHME KBAIUOUKALIUU
negarorMdYecKkux paboOTHMKOB OCYWECTBIISETCH He pexe OOHOI'O pasa B Tpu
roza.

5. OpraHMB3alUMOHHO-METOIMUECKOEe COIPOBOXIEHME M MCIOJIb30BaHME
MHOM COBIaHHOM B paMKax peajM3allMM HallMOHAJIbHOTO IIPOeKTa
"ObpasoraHMme" MHOPACTPYKTYPH
B uLeyax KOMIIJIEKCHOT'O CONPOBOXIEHMS nesaTeslibHOCTU lleHTpor "Touxka"

denmepasibHEIM OIIEPaTOPOM OODEeClHeuMBaeTCHd OCYWEeCTRBJIEHME NyOIMKaALUM U
ODOHOBJIEHUS METOIONMYECKUMX MaTepMrmaljioOB, BKJIIIYAKINMX VHGGHO—MGTOHMHGCKMG



MaTepmalsbl (MHCTPYKLMM, MeTOoOMUeCcKMe HoCcOoOma, MHOOPMalLMOHHBIE
MaTepuaJibl, IepPedYHM PEeKOMEHIYEMEIX JIUTEPATYPHHEX MCTOUYHUKOB,
BUIEOMaATEPMAJHl M Op.), a TakXe MaTepMuaJbl 10 MTOTaM NPOBEeOeHUS
mMeponpuaTul demepalIbHOTO olepaTopa (BeOMHapPH, CEeMMHAPEH,
KOHQepeHUMM, COBEllaHMS UM Op.) .

Hiia nemarormdueckux paboTHukoOB leHTpoB "Touka pocrTa" denmepasibHBEM
onepaTopoM obecrnedmBaeTCsd NPOBeIeHMEe TeMaTUUECKUX BeOMHAPOB U
oOpasz0OBaTEJIbHEX MEPONPUATHUN, HANpPAaBJIEHHHX Ha pPa3bACHEHME BOIPOCOB
peanmzauuy obpasoBaTEJIBHEIX HNporpaMM Ha 6Oase lUentpos "Touka pocTa"
C HIPMMEHEHMEM NIPOQUIIBHOT'O KOMIJIEKTa OOOpPYyIOBaHMA.

Iy PerMOHAJIbHBIX KOOPIOMHATOPOB M PYKOBOONALMX PAOOTHUKOB lLeHTpOB
"Touka pocTa" demepalbHEM oIepaTop obecrneuMBaeT NPOBEIEHME
TeMaTHUUYEeCKMX BeOMHAPOB, HAIPABJIEHHBIX HAa HOOIOJIHUTEJIbBHOE pPa3bACHEeHUe
BONIPOCOB, OTHOCHAIMXCHA K MCIIOJIHEHMIO KOMIIJIEKCOB Mep (OOPOXHBIX KapT)
IO CO3HOaHMHO UM QYHKUMOHMPOBAHMIK lLeHTpor "Touka pocTa", OOCTWXEHUO
YCTaHOBJIEHHHIX IIOKa3aTesell QYHKLUMOHMPOBaHMA, MCIOJBb30BAHMI MHOM
CO3IaHHOM B paMKax peanm3alMy HalMOHAaJIbHOTO HNpoekTa "ObOpaszopaHue"
MHOPACTPYKTYPEHL.

B nenax s0QexkTUBHONM OPIaHMB3aLUMOHHO-METONUUECKON NOOOEPXKM CO3IOaHUSA
n bQyHKUMOHUpPOBaHUA leHTpor "Touka pocTa'" Ha TEeppUTOpPUM CYOBEKTOB
Poccurickor demepaluuy PeIMOHAJIBHEM KOOPIOMHATOPOM ODeCIeuMBaeTCHd
BOBRJIEUEHME HOETCKUX TexXHOoNapkoB "KBaHTopuyMm", LEHTPOB UMPPOBOIO
obpazoraHusa nmetey "IT-xyO", KJIIOUEBEX LEHTPOB IOOIOJIHUTEJIEHOTO
obpazoraHua "JIoM HayudHOU KoJuabopauum" B 1edTeJibHOCTE lleHTpoB "Touka
pocTa" B cremymoumMx dopMaTax:

1. IIpoBeneHMe COBMECTHEX MEPONPUATUNI IJII OOydYaKIMUXCS U
nemarorMuyeckux paboOTHUKOB OOmeoOpa30BaTElIbHEIX OpraHmu3aumun, Ha Oase
KOTOpPHX co3nawnTca lentper "Touka pocra" (obydawuye CeMMHAapPHE U
MaCTep-KJIACCH [10 BOIPOCAaM MCIIOJIB30BaHMA OOOpPyHNOBaHMUA, CPENCTB
oOydeHUA ¥ BOCIUTAHMUA; MeTOOMUEeCKMEe MEPONPMATHUA 10 BOIPOCaM
pa3paboTKM, COBEPUEHCTBOBAHMSA M BHEIPEHMA NPOTPaMM OOINOJIHMTEJIEHOI'O
oOpa30BaHMA €CTEeCTBEHHO-HAYUHOM UM TEeXHMUECKOM HalpaBJIEHHOCTH,
OpTraHuU3aLuuM BHEYPOUHOM HOeATEeJIbHOCTM OOydamlMXCH; MHIOVMBUIYAJIbHBIE
KOHCYJIbTAUUM OJIS NeIaroTMYeckMx PpabOTHMKOB, B TOM UYMCIIE B peXUMe
OHJIAMH; B3aHATMA NPOEKTHOM INeATEJIbHOCTBI; KOHKYPCHHE U
COpPEBHOBATEJIbHEE MEPONPUMATUA OJIA OeTel M Ip.) .

2. OpraHuzaumsa U ydacTUe B PEeTMOHAJIbHHEX U MEeXPeI'MOHAaJIbHEBIX
kOoHQpepeHMAX, becTMBaNgx, oGopyMax 10 OOMEHY ONBITOM pabOoOTE Ha
BEICOKOOCHAUEHHEIX YUYEeHMKO-MeCcTax, B TOM UMCJe 10 pealM3alum
npeigMeTHEIX objacTel "EcTecTBeHHO-HayuHble HpenMmeTr", "EcTeCTBeHHEE
Haykn", "Maremarmka u mHOOpmMaTmka', "OOWeCTBO3HAHUE U
ecrecTrO3HaHue", "TexHojioTMda", a TakxXe NpPOoTpaMM OOMNOJIHUTEJIBHOTO
00pa30BaHMA €CTECTBEHHO-HAYUHOM M TEeXHMUECKOM HallpaBJIEHHOCTEN.

3. YuacTue peIrMOHAJIbHEIX KOOPAMHATOPOB, NpelncTaBuTesied LeHTPOB
"Touka pocTa" M MHEIX LLEHTPOB, OYHKUMOHMPYKRIMX Ha TEPPUTOPUU CyDBeKTa
Poccumickonm denepauun, B MeponpuaTuax denepalibHOT'O OlepaTopa.



I'paduk MepONPUATUM, KBOTHE yUaCTMUA, COHNEPXaHME UM TEXHOJIOTUU
IpOBeleHUS MEePOoIPUATUM HNoBOOATCA deldepalibHEIM OIIepaTopOoM
OOIIOJIHUTEJILHO .

4. OpraHmusaumusa M ydacTue B NPOBeIeHUM MHQPOPMALMOHHBIX KaMIIaHUM I10
IIONIYyJIAPMU3aLuUM HAaLMOHAJIBHOTO HNpoekTa "OOpaszsosaHMe" Ha TEppUTOPUMU
cyOBeKkTOB Poccumckon demepaumnr, B TOM UMCIJIE COOBITMAX, NPOBOAOMMEIX IJIS
KOHCYJIbTALMOHHOT'O CONPOBOXIEHMA poIUTeJieM (3aKOHHHX
npencTaBUTeNeM) ob0ydammyxCsa O BO3MOXHOCTAX IOJIS Pa3BUTUA
CIIOCOOHOCTEV UM TaJIaHTOB MX »OeTey, IpodeCCHMOHAaJIbHOM OpMEeHTAaLUUM U
YCIIELIHOT'O OCBOEHMA OCHOBHEIX OOpas30BaTEJIbHEIX NpOoTrpaMMm OfWero
o0Opa30BaHUA.

5. PaspaborTka, yTBEepXIeHME U peayMs3alMsa CEeTeBHX 00pasoBaTeJIbHEX
IporpaMM C MCIIOJIE30BaHMEM BEICOKOOCHAUEHHBIX YYEHUMKO-MECT, CO3IOaHHEX
B cyOwpekTe Poccuyickom demepaluy B paMKax HALMOHAJIBHOTO IIpOoeKTa
"ObpazopaHMe", B TOM UMCJIE COBMECTHO C IOETCKMMM TEXHOIAPKaAMMU
"KeaHTOpPMKMYyM" .

6. BomJjieueHme ofOyuanmmxcsa obumeobpa3oBaTeNIbHEIX OopTaHmM3alMy, Ha Dase
KOTOPBIX CO3OanTcd M QYHKUMOHMPYKT LeHTprl "Touka pocTa'", B pa3jiMuHBE
bOpMBEI CONPOBOXIEHMUSA M HaCTaBHUUECTBaA C MCIOJb30BaHMEM KaOPOBEX
pecypcor, obecneumBanmMx paboTy BEICOKOOCHAIEHHEX YYEHMKO-MECT,
CO3IaHHEIX B CcyOmekTe Poccuiickom demepaluyu B pPaMKax HALMOHAJBHOTO
npoekra "ObpasoraHMe" C ydeTOM METOIOJIOTUM (LeJIeBOM MOLeJNn)
HaCTaBHMYECTBa OOydamlMXCa OJS oplaHM3alMy, OCyleCTBIISOIMX
oBbpasoBaTEJIbHYID IOeATEeJIbBHOCTEL IO Of0meobpasoBaTeJIbHEM,
IOOIIOJIHUTEJIbHEIM Of0meofpas30BaTeNIbHEIM M IpoTrpaMMaM CpelHeI o
npodeCcCrmoHaNIBbHOTO O0pasz30BaHMA, B TOM UYMCJIE C IIPUMMEHEHMEM JIydlMX
OPakTUK OOMEHa OMNBETOM MeXIy OO0ydanlVMUCH .

ODenTpe "Touka pocTa" MCHOJNB3YKRT MHOPACTPYKTYPY M KaIpPOBHE PECYPCEH
ODeTCKMX TexHonapkos "KeaHTopmyM", co3nmaBaeMEX Ha 0ase
obmeobpa30BaTEJIbHEX OPTaHM3alulM, OJS PasBUTUA IPOEKTHOM
neAaTeJIbHOCTU obOyuammmxcda. llegarormndyeckme pad®oTHMKM lleHTpor "Touka
pocra'" obecneumpanT ydacTue Oo0ydallUXCsS B MEPOIPUATUAX IOeTCKUX
TexHOIapkos "KBaHTopuyM" C yIHOaJIeHHBIM MCIIOJIb30BaHMeM ODOpPYyHOBaHMSA,
CpeICTB OOyUeHMS M BOCIOMTAHMUSL, a TakKxe IIPMHMMAKT ydacTue B
OPTaHU3YyEMEIX MMM CeMMHapax [0 OeMOHCTpauum 30QeKTMBHOIT'O OIBITa
peanm3auny 00pas0OBATEJIbHEIX €CTEeCTBEHHO-HAYy4YHOM, TEXHOJOIMUYECKOM U
MHEIX HANPaBJIEHHOCTEM CpenyM MHEIX O0leobpasoBaTeJIbHEIX OpraHmM3alui,
PaCIIOJIOXEHHEIX Ha TeppuTopMum CcydbekTa Poccumckon demepauum.

PermoHalbHEM KOOPIOMHATOPOM Ha TEeppuUTOopMM CyObeKTa Poccuymckon
demepauunm obecrneumBaeTcsa paboTa O NoOIepxke o0OmeoOpaz30BaTEJIbHEX
opraHmM3aLMM, IOKas3bBalIMX HU3KMEe oOpas3oBaTeJIbHEE Pe3yJbTaThl, C
MICIOJIb30BaHMEM MHOPACTPYKTYPE M KagpoBOTO obecnedeHus leHTpOB
"Touka pocTa" B pazaIMUHEX QopMaTax (COBMeCTHas peanm3almusd
obpasoBaTEJIbHEIX IpoTpaMM, IpOoBeleHMe oOydanlMx MepOoNpUSaTMM,
CEMMHAPOB, KOHCYJIbTAUUN U IOP.) .

[Ipy NpoOBeHNeHMM PAa3JIMYHEIX MEPOIPUATUN, CBA3AHHEIX C peajm3aluen
HaUMOHAJBHOTO NnpoekTa "ObpazoBaHue'", MCIOJIbE30BaAHUEM



COOTBETCTBRYKIEY MHOPACTPYKTYPH, KaIPOBEX U (QMHAHCOBHIX pPeCypCOB,
OOJIKHO OBITH ODeCHedueHO UX MHQOPMALMOHHOE COIPOBOXIEHME, B TOM YMCJIE
B CpeICcTBax Maccoso¥ muHbOoOpMaLMM, COLMAJBHEIX CEeTAX, Ha caurax
oOpa30BaTEeJIbHEX OpTaHM3alMuM C MCIOJIbE30BaHMEM QUPMEHHOWM CUMBOJIMKU
HalMOHAJBbHOTO npoekTa "Ob6pazoraHue".

Vudpopmaumsa o6 yuactum lLeHTpoB "Touka pocTa" B MEpPOIPUATUAX
HanpasisaeTcsa demepalibHOMYy OIEPaATOPY B paMKaxX e€XeKBapTaJIbHOT'O
MOHUTOPUHTA .

6. TpeboraHUA K QMHAHCOBOMY oObechneueHUO L[eHTPOB

"Touka pocTa"

duuHaHcoBoe obecneueHMre QyHxUMOHMPOBaHMA LenTpos "Touka pocta"
BKJIIOUAET 3aTPAaTHE B COOTBETCTBUM C OOuMMM TPpeOOBaAHUSAMM K OIpelesIeHUIO
HOPMATMBHEIX 3aTpaT Ha OKa3aHue TOCYHapCTBEHHHX (MYyHMULMIIAJIbLHEBIX)
yCJyT B cbepe OOWKOJBHOI'O, HAYAJIBHOTO O0mero, OCHOBHOI'O o0mwero,
cpenHero obuwero, cpenHero NpodecCrMOHAJILHOTO O0OpasOoBaHMUS,
OONOJIHUTEJIEHOTO O0paz30BaHMag OeTel M B3POCJEBIX, OOMNOJIHUTEJIBHOTO
npodeCcCrMoHaNIbHOTO O0pasz30BaHMa OJIS JIML, MMERIMX WM [IOJIydallmx
cpenHee npodeccmoHanibHOEe obpas3oBaHMe, OpodeCCHMOHAJIBHOTO OOydeHUuSd,
OpMMEeHSEeMEIMM NIPU pacueTe obbeMa Ccybcuamm Ha QUMHAHCOBOe obOecledeHUe
BEINIOJIHEHMA TOCYINAPCTBEHHOTO (MYHMUILMIIAJBHOI'O) 3amdaHMda Ha OKazaHUue
TOCYINAapPCTBEHHHX (MYyHMLMIIAJBbHEX) YCJIyTD (BBEIIOJHeHMUEe padoT)
TOCYyINAapPCTBEHHEM (MYyHULMUIIAJBHEM) YUPEXIEeHUEM, YyTBEPXIeHHBEMU
npukas3oM Muunpocsemenus Poccum oT 20 Hosbps 2018 r. N 235 u
BKJIOUAIMMM B TOM YMCJIE:

- omJjlaTy Tpyla NelarorMuecKux paboTHMKOB oOOlmeobpasoBaTellbHOM
opraHmszauuyu, obecrneumBaruMx OQyHKUMOHUPOBaHUE lleHnTpoB "Touka pocTa';

- NprobpeTeHMe HOCTAaTOUHOTO OOBbeMa OCHOBHHIX CPEICTB M MaTepMalibHEIX
3arnacos, B TOM UMCJIE PACXONOHBIX MAaTepuajos, IJja OOeCledeHUd
peanuszauum obBpaszoBaTesIbHEX NporpaMM B oObeMe, HeOOXOOMMOM IJis
HENPEPEIBHOM peanMs3alumy obpasoBaTesJIbHOTO IIpollecca;

- obecneueHMe TeKylle¥ OedTeJIbHOCTHU ofleobpas3oBaTesIbHOM OpTaHM3alun
no obecneuveHMo O0Opas0oBaTEJIBHOT'O OpOollecca.

[Ipn dbopMmmpoBaHUM OmxeTa CcyObekTa Poccumckoyu demepaumm (MeCTHOTO
DomxeTa) Ha OYepelHOM T'OHO U IIJIQHOBHM [NepuOond HeOOXOOUMO
npenycMaTpmuBaTe OKIKETHEIE AaCCUT'HOBaHMA B OOBeMe, HeOOXOOMMOM NIJIA
brHaHcoOBOTO OOecneueHmnsa QyHkUMOHMpOBaHMA lleHTpos "Touka pocrTa", B
TOM UYMCJIE C Yy4YeTOM COOTBETCTBYKIEN MHIESKCalLWN.

7. BakJouMTeJIbLHBEE II0JIOXEHMS

[Ipy peanmuzaluM MEPONPUATUM B LeJIIxX CO3OaHMSA M QYHKUMOHUPOBAHUS



DenTtpor "Touka poctTa" cybwexT Poccunickom denmepaumm obecrnedmBaeT
cobnneHme TpeOOBAHMM AHTMMOHOIIOJBHOT'O 3aKOHOHNATEJIBCTBA U
3aKOHONATEJIbCTRBA O KOHTPAKTHOM CUCTeMe B cdepe 3aKylokK TOBAPOB,
paboT, yciayr njd ofecleueHUd T'OCYOAPCTBEHHEIX M MYyHMUUIMUIIAJBbHEIX HYXI,
B TOM UMCJIe B YacTu obecrieueHus IOBHIIEeHUS 30PeKTUBHOCTHY, MCKIIUEHUS
OT'PaHMYEHMA KpyT'a IHNOCTAaBIMKOB M INIOCTaBJIAEMOI'O O@Opy,HOBaHMF{,
IIOBHINIEHNMA PE3IYJIBTATUBHOCTNM OCYLECTBJIEHNMA 3aKyIIOK, obecrneueHmda
IPO3PayYHOCTHM, MNPelNOoTBPpAalleHMSI KOPPYILUUM M OPYIHUX 3JIOYIOTPeDIJIeHUN.

[lpy ocylmecTBJIeHUM CyDbekTamMu Poccurickoy demepaumm 3aKyIlNoK TOBAPOR,
paboT, YyCIayIn C LeJblo npuodbpeTeHMs oOO0OpPyIdOBaHMUA, PACXOIHBIX
MaTepMaJioB, CPEICTB OOyUeHMS M BOCIMTAHUA B LeJigx co3maHusa lLeHTpoB
"Touka pocTa" 3a cuetr cybcunuu u3 QpernepasibHOTO OomxeTa OnIXeTaM
cybrekTOR Poccumickom demepaumm Ha COOPMHAHCUPOBAHME PACXOIHEBIX
obsazaTenbCcTB CcyObpeKTOB Poccumckom denmepauum:

- ofbecrneumBaeTCsd lieHTpalM3alMsa 3aKyloK B IOPAOKe, OIpeleJIeHHOM
IyHKTOM 7 cTaTeu 26 demepalibHOTO 3akoHa "O KOHTPAKTHOM CUCTEMe B
cbepe 3aKynok, TORApoOR, paboT, yCayr njd ofecrnedeHrsa I'OCyOapCTBEHHBIX
Y MYHMUMIIAJIBHEX HYyXO";

— IIPMMEHSETCs HALMOHAJILHEINM PEeXMM B COOTBETCTBUM C TpeOOBaHUSAMU
cratrbu 14 demepasibHOTO 3akoHa oT 5 ampensa 2013 . N 44-93 "O
KOHTPAKTHOM CucCTeMe B cdepe 3aKyloK TOBapor, paboT, yCayr IJjsd
ofecrneyeHMs T'OCYHOAPCTBEHHHX ¥ MYHMUUIIAJBHBIX HYXO".

Kpome ToOTO, HNpPM OCYIECTBJIEHUM 3aKYyIOK CyOBbekTaMu PoCCUMCKOM
denmepaluM IOOJIKHH OBITH YUTEHH :

— IHOJIOXEHMHA INOCTaHOBJIeHMA l[lpaBuTenbcTBa Poccumckor demepaluum OT
03.12.2020 N 2013 "O MMHMMAJILHOM IOJI€ 3aKyIlIOK TOBAPOB POCCUMCKOIO
npomcxoxneHmua" ;

— IIOJIOXEHMSA I[NOCTaHOBJIeHUMA IlpaBuTenbcTBa Poccumickoym demepaumm OT
03.12.2020 N 2014 "O MMHMMAJIbHOM o0O0Osa3aTesJIbHOM JOoJIe 3aKYyIIOK
POCCUMCKMX TOBAPOB U €e NOCTUMXEeHMM 3akKaszumkoM" (BMecTe c "lloJIoXeHMeEM
O TpeboBaHMAX K COINepXaHMK M QopMe oTueTa 00 obbeMe 3aKyIIOK
POCCHUMCKMX TOBAPOB, B TOM UMCJIE TOBAPOB, NOCTABJISEMEX 1PV BHIIOJIHEHUU
3aKynaeMex paboT, OKa3aHUM 3aKyIlaeMEX YyCJIyT', OCYUEeCTRBJIEHHHX B lIeJIaX
OOCTUMXEHMA 3aKa3UMKOM MMHMMAaJIbHOM O0S3aTeJIbHOM IOOJIM 3aKyIokK, O
TpeboBaHUAX K COJEePXaHMI ODOOCHOBAHMUS HEBO3MOXHOCTU IOOCTUXEHUSA
3aKa3UMKOM MMHMMAJIBHOM 0043aTeJIbHOM OOJIM 3aKYyIIOK POCCUMCKMX TOBAPOB
(B TOM uMCJIe TOBApPOB, I[IOCTAaBJIAEMEIX IIPM BHIIOJIHEHUM 3akyllaeMex paboT,
oKaszsaHUM 3BakKylaeMhX YCJyI') OTHEJIbHEIX BUIOB, IIPM OCYIIECTBJIEHUMU
3aKYINOK KOTOPHX YCTAHOBJIEHEl OT'PAHMUEHMA IOONyCKa TOBAPOB,
IPOUCXOOAIMX M3 MHOCTPAaHHEIX T'OCYHOAPCTB, O INOopAalke IONIOTOBKU U
pasMeneHus B eIMHOM MHQOPMAlLIMOHHOM CHCTeMe B cdepe 3aKyINoK TaKMuxX
oTueTa M obocHoBaHMA", "IlloJoxXeHMeM O NOpPAIOKe, KPUTEPUAX U
IIOCJIEOCTBUM [IPOBENEeHMS OLIEHKM BHIIOJIHEHMSA 3aKa3UMKOM OOA3aHHOCTHU
OOCTUMXEHMS MUHUMAJIbHOM 0043aTeJIbHOM JOJIM 3aKyIIOK POCCUMCKMX TOBAPOB
(B TOM UMCJIe TOBAPOB, INOCTABJIAEMHEIX [IPM BEIIOJIHEHMM 3aKylaeMelx paboT,
OKa3aHUM 3aKyllaeMBX YCJyI') OTIEeJIbHEIX BUIOB, [IPU OCYECTBJIEHUMU
3aKYINOK KOTOPHX YCTAHOBJIEHH OTPAHMUUYEHMS JOollycka TOBAPOB,



IPOUCXOOAMMX M3 MHOCTPAHHEIX TocymapcTB") .

NpunoxeHre N 1

kK MeTomnMuecKMM pPeKOMEeHIAlMAM

KOMIUJIEKC MEP ("IOPOXHAS KAPTA")
[I0 CO3IAHMIO M OYHKIVMOHMPOBAHNMIO B OBEINEOEPA3OBATEJIBHHX
OPTAHUBAIMAX, PACIOJIOXEHHHX B CEJIbCKOM MECTHOCTM U MAJIHX
TOPOJIAX, IIEHTPOB OBPA3OBAHVA ECTECTBEHHO-HAYUHOMU,

Y TEXHOJIOTMUYECKOM HAIIPABJIEHHOCTEM "TOUKA POCTA"

N HammMeHoOBaHM OTBEeTCTBEHH Pes3yJsbTarT Cpok
e BIV
MEPONPUATUA
1. YTBepXOeHs: PermvoHaJsIbHEL PacnopanuTre He IOo3IOHee
17 JbHEM axkT 31 sgHBapsa X

- KOOPIMHATOP PETMOHaNbHO <2> Tona

IOJIXHOCTHOE TO opraHa
MO B UCIIOJIHUTEJIb
cocTaBe HOM BJIACTH,
PETMOHAJIBHO OCyUECTBJIIAL
TO mero
BEeIOMCTBEHH TocylapCcTBe
oTo HHOE
IIPOEKTHOTO yIpaBJieHME B
odbuca, chepe
OTBETCTBEHH oBbpa30BaHUA
oe 3a (majee -
cosmaHue u pacrnopanuTe
OYHKLUMOHUPO JIBHBEIM akKT
BaHMe POUB)
LIEHTPOB

"Touka

pocTa";

- rokaszaTenu

IesaTeJIbHOCT

U LIEHTPOB



"Touka
pocTa";

- TUIOBOE
[TosioxeHMe O
OEeSTeJIbHOCT
n lIeHTpOB
"Touka
pocTa" Ha
TEPPUTOPUNU
cyOmexkTa
Poccumickon
depmepaumm

— I[IepedeHb
ofmeobpasz30B
aTeJlbHBIX
opraHu3aluumn
14
PaCIIOJIOXEHH
BIX B
CceJibCKOM
MECTHOCTHU U
MaJIbIxX
ropomax, Ha
fase KOTOPEIX

IJIaHUPyeTCH
co3IaHue
OeHTpPOB
"Touka
pocTa'.
CoopmmporaH PermoHaIbHEL [InceMO CoryacHO
M coTJjlacoBaH V7 benepasibHOT OTHEJILHOMY
MHOPaACTPYKT KOOPOMHATOP O olepaTopa rpadukry
YPHEIM JIMCT ’ u

benepalbHEM pacrnopaouTe

orlepaTop JILHEIA aKT
POVB

OOBaBJIEHE PermoHaJIbHE MI3BelmeHMusS O He nos3gHee 1
BaKYIIKU 1z NpOBEOEHUNU anpessa X
TOBapoOB, KOOPIOMHATOP 3aKyIOK ronma
paboT, yciayr
OJId CO3OaHUA
HeHTpOB
"Touka

pocTa"

ChoopMmpoBaH PeTrMoHaJIbHE PacriopsaamTe He To3nHee 1



o

Bl [IPOEKTH 7 JIBHEIML aKT anpesa X
30HMPOBAHMA KOOPIMHATOP POVIB roma
HeHTpOB
"Touka
pocTa"

lIlpoBeneH PeruoHanbHH Ilo dopme, 25 aBrycTa X

9]

MOHUTOPUHT 7 ompenensaeMo rozma, najJee
paboT Mo KOOPpIMHATOP 17 exerogHoO
IpUBEOSHUIO Muunpoceeme
IIJIOWAa oK Huda Poccunm
HeHTPOB NIin
"Touka denepalib HEIM
pocTa" B oIepaTopoOM
COOTBETCTBU
e c
MEeTOIONYECKU
MU
PEKOMEHIAUNU
AMU
Muunpocseue

Huda Poccum

Hauajso PermvoHanbHH VHbOpMaLMoH 1 ceHTabpsa X
PaboTh 17 HOe rona
enTpos KOOPAOMHATOP OCBEUIEHUE B
"Touka CMI
pocTa"
ExexpapTalsib PerrMoHaJIbHEL OTuerT 1 oxTsabpsa X
HEIN 17 denmepanbHOM T'oja, IaJjee
MOHUTOPMHI KOOPIMHATOP Yy OIEepaTopy -
BHIIIOJIHEHU S IO MTOTaM eXeKBapTallb
noxKasaresen MOHUTOPMHTA HO B TeUeHMEe
CO3IaHuUgd U 2-x JeT
OYHKIMOHUPO
BaHUA
LEHTPOB
"Touka
pocTa"



IpunoxeHue N 2

K MeTonmnMuecKMM pPeKOMeHIalUAaM

MVHVMAJIBHEE VHIVKATOPH W [IOKA3ATEJIN
PEAJIM3ALVM MEPONPUATUNM IO CO3OAHMIO M OYHKIVOHVPOBAHMIO
B OBIEOBPA30OBATEJIbHEX OPI'AHM3ALNAX, PACIOJIOXEHHHX B CEJIBCKON
MECTHOCTN I MAJIEIX T'OPOIAX, LEHTPOB OEPA3OBAHUA
ECTECTBEHHO-HAYUHOW U TEXHOJIOTMUECKOM HAIPABJIEHHOCTEN

"TOYKA POCTA"

N HammveHOBaHM MuHMMalbHOe MMHMMAaJIbHOe MeTonuka
e MHIMKATOpa 3HadeHMe B 3HAUeHUEe B pacueTa
(moxasaTesnsa Ton IJid Ton IJid MMHMMAaJIbHOT

) oBbmeobpra30BR MaJIOKOMILJIEK O ITOKasaTeJld
aTeJbHEIX THBIX B LI€JIOM IIO
opraHu3alum obmeodbpaszoB CYyOBEKTY
, He aTeJlbHEIX Poccumckom
ABJIANIMUXCHA opTaHu3auuy demepalliy, B
MaJIOKOMIIJIEK Ton
THBEIMU
UM CJIEHHOCTD 300 100 CyMMa
obydamnmmxcs 3HAUYEHUN
o0meobpa30B (B Tonm (B Tonm rnokazaTesis
aTeJIbHOM OTKPBITMS — OTKPETUS -— 10 BCEM
opraHM3aLuum 150) 50) obmeobpasos
’ aTeJibHBIM
OCBaUBAaMMUX opraHm3aumsa
oBa m OoJiee M, Ha 6ase
yUueOHBIX KOTOPHEIX
npenMeTa U3 cozmanTcs
ymcia LIEHTPH
npenMe THBIX "Touka
obacTen pocTa"
"EcTeCcTBEeHH
O—-Hay4YHbIE
npenMmeTs",
"EcTeCcTBEeHH
vle Haykmu",
"MaTeMaTHukKa

n



nHOoOpMaATHUKA

"
’

"OBbuecTBRO3H
aHue u
ecTecTBO3HAa
Hue",
"TexHoNOTHUSA
" u (unm)
KYPCEL
BHEYPOUHOU
OesaTeJIbHOCT
u
oBILEenHTEeIIe
KTyaJlbHOM
HalnpaBJIEHHO
CTU C
VCIIOJIb30BaH
VEM CPeICTB
obydeHUsa u
BOCIMUTAHUSI
HenTpa
"Touka
pocTa" <3>
(uesioBek)

UM CJIEeHHOCTb
obyyamnumxcs
ofbmeobpas30B
aTeJIbHOM
opraHM3aluM
14
OCBaMBAKIMUX
OOTIOJIHUTETb
HEBIE
obumeobpason
aTeJIbHBIE
IpPOTPaMMEL
TeXH/UUYEeCKOM
u
€CTEeCTBEHHO
—HaYy4YHOM
HaIpPaBJIEHHO
CTHU C
UCIIOJIb30BAH
VeM CpencTs
obyueHUusa U
BOCIMUTAHUS
leHTpa
"Touka
pocTa' <4>
(uesioBek)

60

(B Tonm
OTKpr'I‘I/IF{
30)

30

(B Tom
OTKPEITUA
15)

CymMmmMma
3HAUYEHUMN
rnokazaTess
10 BCEeM
obmeobpa30B
aTeJIbHBIM
opraHu3alusa
M, Ha 06ase
KOTOPEIX
cosmanTcsd
LIeHTPEHL
"Touka
pocTa"



3 HOomnsa 100 100 100
nemarorudec
KUX
PabOTHMKOB
LeHTpa
"Touka
pocta',
Ipolule oumx
obyueHue II0
nporpaMMaM
n3 peecTpa
IporpaMMm
[IOBBIIEHU A
KBaaubdmkaumu
u
benmepasibHOT
O omneparopa
<5> (%)

<3> Jcnojb30BaHME CPenACTB oO0pyHoBaHMS, OOyUEeHUMS U BOCIMUTAHUA
BO3MOXHO Ha BCEeX YyPOBHAX O0mero oOpa30BaHMA UM LeJIeCOO0pa3HO IOJid
peanm3alMy YyPOUYHOM M BHEYPOUHOM HOedTeJIbHOCTM II0 IpoTrpaMMaM
€CTEeCTBEHHO—HAY4YHOM UM TEeXHOJIOTMUECKOM HalpaBJIeHHOCTeM. Pacuer
noxasaTeJid HpelyCcMaTpMBaeT CYMMUPOBAHME UYMCIJIEHHOCTM OO0yUYanlMUXCs
ofOmeobpa30BaTeJIbHOM OpTaHu3aluM, KaxXIbEM M3 KOTOPHX 3aleICTBOBAH B
OCBOEHMM He MeHee IOBYX NpeIMeTOB, KypCOB, IOMCLUMIIJIMH (MOoIOyJei)
€CTEeCTBEHHO-HAYy4YHOM M TEXHOJIOTMYECKOM HANpaBJIEHHOCTEM B paMKax
peanm3auuy OCHOBHEIX O0meoOpasOoBaTEJIbHEIX IPOI'PpaMM. YUYMTHBATCS
yuyeOHEIe NpeIMEeTHE M3 UMciia IpeIMeTHHX obJiacTey "MaTemMaTuKa U
nnpopmMaTmuka'", "OOwecTBO3HAHME UM ecTecTBO3HaHMe", "Texunojorma",
"EcTecTBeHHO-HayuHbe npelMmeTe", "EcTecTBeHHBle Hayku" u (MJIM) KYPCH
BHEYPOUHOM IOeSaTeJIbHOCTM, peajiM3yeMEHe C MCIOJIb30BaHMEM CPenCTB
obydeHusa u BocnmuraHua lenTpor "Touka pocra". B ciyudae, ecau B
obmeobpa30BaTeJIbHOM oOpTraHu3aluM, obllas UMCJIEHHOCTH OoOydallMxCs
MEeHblle YyKa3aHHOT'O 3HAaueHWUd, 3HaueHMe I[IoKasaTeJid INOJDKHO COCTaBJIATH
He MeHee 80% oT obmelr UMCJIEHHOCTM OO0ydalIMXCHd.

<4> B caydae, ecamu B oOmeoBOpa30BaTeJIbHOM opTraHmu3auuy, obuasd
UMCJIEHHOCTL O0ydYamnmMXCsa MeHblle 3HadeHMsd, yKas3aHHOI'O B Iokas3arteje 1,
3HaUeHMe I[oKaszsaTeJid IOOJIXHO COCTaBJIATb He MeHee 20% oT obuen
YMCJIEHHOCTHM OfOydamnmmxcsa. [JIsg MaJIOKOMIIJIEKTHHX OOmeoOpas30BaTellbHEIX
OpI‘aHMBaLU/Iﬁ IOOIIyCKaeTCd OTCYyTCTBMe JIMIEH3VMM Ha OOIIOJIHMTEeJIBHOE
obpasoBaHME U peajiMl3yeMHxX IpoTpaMM IOINOJIHUTEJIBHOTO OOpa30BaHUA.

<5> B COOTBETCTBUM C NYHKTOM 2 yacTu 5 crareu 47 demepalIbHOTO 3aKOHAa
or 29.12.2012 N 273-03 "06 obpazoBaHuM B Poccutickon denepauum"

IOBHIIEHVE KBaIMOUKALMM MNeNaTrOoTMUeCKMX PabOTHUMKOB OCYIECTBJIISETCS He
pexe OIHOTO pasa B Tpu Troma. lIoBHIIEHME KBaAIMOUKALMM NeOaToTI'MUeCKOTO



paborTHMKa LUeHTpa "Touka pocTa'" B3aCuUMTHBAETCH IIPU HAJIUYUU
OeMCTBYyKIeTro (C HaTh NPOXOXIEHMS NPOouJIo He 6oJiee 3 JIeT) YIOOCTOBEPEHUH
O TMOBHIUEHUM KBalMdMUKaALMUM IO INpoT'paMMaM, COOTBETCTBYIOUNUM
HanpasJjieHHOCTAM leHTpa "Touka pocTa", MM HNPOXOXIEHUM OOYUEHUS I10
nporpaMMaM denepalIbHOT'O olepaTopa. TakKXe ydUTHBAETCH Hajaudue y
negarorudyeckux paboTHUKOBR YyIOOCTOBEPEHMUM O IMOBHUEHUM KBaIMQUKALUU 10
nporpaMMmaM mu3 demepaslbHOI'O peecTpa O0pas0BAaTEJIBHEIX IPOTPaMM
OOIIOJIHUTEJNIBHOTO NPpOodeCcCHMOHAaIBHOTO O0Opas30BaHuAg.

punoxeHnmue N 3

K MeToIoMuyecKMM pPeKOMeHIalMAM

[lepeuyeHb
obmeobpasoBaTeJIbHEIX OpraHu3almul, Ha 0a3e KOTOPHX
[JIaHUPYEeTCsa Cco3naHue UM QYyHKUMOHMpPOBaHMe [eHTpoB oOpasoBaHUA
€CTEeCTBEHHO-HAYUHOM UM TEeXHOJOTMUECKOM HallpPaBJIEHHOCTEMN
"Touka pocrTa" B rony B paMkKax denepalJIbHOI'O NpOoeKTa
"CoBpeMeHHasa mkoJjia" HaluMOHAaJIbBHOTO HnpoekTa "ObpasoraHue"

B (HamMeHOBaHMe cyOwekTa Poccumckom denmepauum)

N /o HammveHnora HammMmeHoBa Opunmrueck YuciieHHOC MaJIOKOMILII

HUE HUe ¥ ampec Thb eKTHasa
MyHMLMIAaJN obmeobpas obmeobpas obyuanumx (ma/HeT,
BHOT'O OBaTEJILHO OBATEJIbHO csa KOJIMYECTB
obpazoraH 17 " o)
usa opraHmM3all opraHmsall KJIACCOB—K
uu, Ha um (1o OMILJIEKTOB
Base YyCTaBy) )
KOTOpOM
[IJIaHUPYyeT
ca
cosmaHue
LeHTpa
"Touka

pocTa"



[lpunoxeHve N 4

K MeToIoMUyecCKMM pPeKOMeHIalMAM

Tunosoe IloJioxeHMe
o0 lleHTpe oOpaszoOBaHMUS €CTECTBEHHO-HAYyUYHOM UM TEeXHOJOTMUECKOM
HanpareJjieHHOoCTeM "Touka pocTa" Ha 0Oaze <HaAVMMeHOBAaHUE

ofmeoBbpasoBaTEeJIbLHOM OpraHM3aumm>

1. Obmme noJoOXeHUSA

1.1. DenTp 0OpasoBaHMA €CTECTBEHHO-HAYUHOM UM TEXHOJIOIMUECKOMU
HanparBJyieHHocTel "Touka pocTa" Ha 0Oase <HaMMEHOBAaHMUE
obmeobpasoBaTeJIbLHOM opTaHu3aumm> (majee - lleHTp) CcoO3maH C LeJbio
Pa3BUTUA y OO0ydalUMXCad €CTEeCTBEHHO-HAaydHOM, MaTeMaTUMUeCKOl,
MHOOPMALMOHHOM I'PaMOTHOCTM, GOPMUPOBAHMSA KPUTUUECKOTO U KPEeaTUBHOTO
MEIIIJIEHMSA, COBEPUEHCTBOBAHMS HABHKOB €CTECTBEHHO-HaYyUHOM U
TEXHOJIOTMYECKOY HANpPaBJIEHHOCTEN.

1.2. lleHTp He 4BJSeTCH OPUIMUECKUM JIMIIOM M OEeVCTBYET IJiS OOCTUXEeHUS
YCTaBHEX lejieV <HaMMeHOBAaHMe obumeobpa30oBaTeJIbHOY OpraHM3alum>
(Danee - YupexneHMe), a TakXe B LeJjiax BHIIOJIHEHMS 3alad U OOCTUXEHUS
noxasaTeJie¥ UM pesyJsibTaTOB HALMOHAJILHOTO HIpoekTa "ObpaszsoBaHue".

1.3. B cBoen medarenbHOCTHU leHTp pyKoBOACTByeTCHa demepallbHEIM 3aKOHOM
Poccurickom ®emepauum oT 29.12.2012 N 273-03 "0O6 obpaszoBaHUM B
Poccumckom demepaumm", , IOPYyITMMM HOPMaTUBHBIMM HOOKYMEHTAMMU
MuHmcTepCcTBa IpocBelleHUsa Poccurickon denmepalyl, MHEIMM HOPMAaTUBHBMU
IpaBOBEIMM aKTaMu Poccumickom demepauuy, NOPOTPAMMOM pPa3BUTUA
<HaMMeHOBaHMe oObOmeobpasz0BaATEJIBHOM OpTaHM3aluumM>, IJjJaHaMu paboTH,
YTBEPXIOEHHEIMYM yUupeIuUTeJIeM M HaCTOoAWMM I[IOJIOXEeHMEM.

1.4. IleHTP B CBOEM OEATEJIbHOCTHU NONUMHAETCS PYKOBOIUTEJD YUpeXIeHMs
(DupekTOpPy) .

2. Uenu, 3amauyu, OQYHKUUM HOedTelbHOCTU leHTpa

2.1. OCHOBHOMI LEeJNBID OeATeJIbHOCTHU lleHTpa SABJISETCS COBEpPIEeHCTBOBaHUE

YCJIOBUM IJid IOBHIUIEHMS KaueCcTBa oOpas0oBaHMUda, pacCllMpPeHMs BO3MOXHOCTEN
o0ydaKnlMxXCcsa B OCBOEHUM yUeDHEX [IPeIMETOB €CTECTBEHHO-HaAYy4YHOW U



TEXHOJIOTMYECKOM HalpaBJIEHHOCTEM, NPpOoTrpaMM IOIOJIHMTEJIBEHOTO
oOpas0oBaHMsa €CTEeCTBEHHO-HAYUYHOM M TEeXHMUECKOM HallpaBJIEHHOCTEeM, a
Takxe IJig IPaKTUUeCKOM OTpaboTkM yueDHOTO MaTepraja N0 ydueOHEM
npenMeTram "omszuka", "Xumma", "Buojsiorma".

2.2. Banauamu lleHTpa ABJIALTCS:

2.2.1. peanuszauusas OCHOBHHX o0OmeoOpa30BaTEJIbLHEX NPOTPaMM 10 yueOHBIM
IpenMeTaM €CTEeCTBEHHO-HAYUYHOM M TEeXHOJIOIMUECKOM HalpaBJIEHHOCTEW, B
TOM UMCJIE B PaMkKax BHEYPOUHOM IeATEeJIbHOCTM ODydallMxCH;

2.2.2. paspaboTka U peanmUzalusgd Pa3HOYPOBHEBHIX IONIOJIHUTEJIbHEIX
ofOmeobpa30BaTEeJIbHEX NPOTPaMM €CTECTBEHHO-HAYYHOM UM TEXHUUECKOM
HaNpaBJIEHHOCTEM, a TakKXe MHHEX [IpoIpaMM, B TOM UMCJIE B KAaHUKYJISPHBIM
nepmon;

2.2.3. BOBJIeUEHME OOydYalUMXCH M NeHarOoIMUeCKMX pPaboTHMKOB B
IIPOEKTHYI IesaTeJIbHOCTD;

2.2.4. opraHM3alusag BHeYyUYeOHOM IOEATEJIbHOCTM B KaHMKYJISAPHEM NEPUOXN,
paspaboTka M peanmsalyra COOTBETCTBYKRIMX OOpPa30BaTeJIbHEIX NPOTPaMM,
B TOM uMCJIe IJia Jlalepel, OpTaHM30BaHHEX 00pas30BaTeJlbHBEMU
opraHM3aluuaMy B KaHUKYJISPHBI IePUOI;

2.2.5. HoBHIIeHMEe NPOPEeCCHMOHANIBHOTO MaCTepCTBa Nemal'OTMueCKUX
paboTHMKOBR leHTpa, peanM3yKlMX OCHOBHEE M HOOIIOJIHMUTEJIbHEE
obumeobpa30BaTelibHEE IPOI'PAaMMEL.

2.3. UeHTp OJg IOOCTMXEHMS LejiM M BHIIOJIHEHMA 3alad BIpaBe
B3aVMOIEVCTBOBATL C:

- Pa3MUYHBEIMM OOpasOBAaTEJIbHEIMU OpTaHM3aluMaMM B QOpMe CeTeBOTO
B3aMMOIEVMCTBUA;

— C VIHBIMU O@paSOBaTeHbeIMI/I OopraHmzalumMaMM, Ha Hase KOTOPEIX CO3IOAaHEBI
ueHTpe "Touka pocTa";

- C denepasibHBEIM OIEPATOPOM, OCYMECTBIALIMM QYHKLMUM IO
MHOOPMALMOHHOMY, METOIMUECKOMY M OPTIaHM3aLMOHHO-TEXHUYECKOMY
CONPOBOXIOEHUI0 MEPOIPUATUN IO CO3IaHUI UM QYHKLUMOHMPOBAHMIO LIEHTPOB
"Touka pocTa", B TOM UMCJIE I[IO BONPOCAM IIOBBIIEHMSA KBaJIUOUKALIUM
nIemarorMueckux paboTHUKOB;

- oOyyanilMMUCS M POOUTENIAMM (3aKOHHBIMM MNPEeICTaBUTEJIAMM)
ofydanmmuxcs, B TOM YMCJIe C IIPMMEHEHMEM OMCTAaHLUMOHHEX 00pasoBaTeJIbHEX
TEeXHOJIOTUM .

3. HNopsanox ynpasJeHua leHTpoM "Touka pocTa'
3.1. PyKoBOIMUTENb YUpexXIeHMs M30aeT JIOKAJIbHEM HOPMaTMBHBIM aKT O

HasHAUEeHUM pykKoBommTessa leHTpa (KypaTopa, OTBETCTBEHHOTO 3a
OYHKUMOHMPOBAHME U PABBUTHKE) , @ TAKXe O CO3NaHuM lleHTpa 1 yTBEPXIEHUU



[TosmoxeHMe O medTesibHOCTM leHTpa.

3.2. PyxosomuresieM lleHTpa MOXET OBETH Ha3HAUEH COTPYOHMK YUPEXIEHUSI
M3 4YMCJla PYKOBOOANMX M NeHaTrOIMYeCKMX pPabOTHMKOB.

3.3. PykoromuTesb lleHTpa o0da3aH:

3.3.1. OoCymecTBJISATbL ONEepaTMBHOE PYKOBOACTBO LleHTPOM;

3.3.2. NpencrTaByiaTb MHTEepPECH l[eHTpa o0 NOBEPEHHOCTM B MyHMUMUIIAJbHEIX,
TOCYyHOapCTBEHHHX OpTraHax peIruMoHa, OpTaHM3aluMax OJS peanus3aluu Lejen

n 3anmad leHTpa;

3.3.3. OTUMTHBATLCA Iepeln PyKoBoIMUTeJIeM YUpEeXIOeHUSA O pel3yJibTaTax
paboTe LeHTpa;

3.3.4. BBHIOJHATL MHBE OOS33aHHOCTHM, NIPEOYyCMOTPEHHBIE
3aKOHOIATEJIbCTBOM, YCTaBOM YUpexXxIeHMsa, OOJDKHOCTHOM MHCTPYKUMUEN U
HacTogmmM [IOJIOXEHMEM.

3.4. PykoBOoIuTeJsib lleHTpa BIpare:

3.4.1. ocymecCcTBJIATH PacCCTaHOBKY Kanpob leHTpa, HOpueM Ha paboTy
KOTOPEIX OCyWEeCTBIJIAESTCHA IIPMKA3O0OM PYKOBOOMUTEIIA yqpexneHMH;

3.4.2. 1O COTIJAaCOBaHMI C PYKOBOIMUTEJIEM YUpPEXIEHUS OPIaHM30BHBATH
yu4eOHO-BOCHMUTATEJILHEN Hpolecc B leHTpe B COOTBETCTBUM C LEJAMU U
3amavaMy lleHTpa M OCYWECTBJIATH KOHTPOJIb 3a eIr'o peailms3alueis;

3.4.3. OCYymecCTBJSATL MNOATOTOBKY OOyUYamIMXCsa K ydacTUO B KOHKypcax,
onuMNuMazmax, KOHQepeHUMAX M MHEIX MEPONPUATHAX 10 NPpodQMiin HalpaBJIeHUM
nedresibHOCTM lleHTpa;

3.4.4. 1o CoOIJIaCOBAaHUIO C PYKOBOIOUTEJIEM YUPEXIEHMUS OCYHECTBIIATH
OopTraHM3alLUMi M [NPOBeIeHMEe MEPOIPUATHUN IO NPpoduio HalpaBJIeHUM
mDedresibHOCTM leHTpa;

3.4.5. oCcyumecCcTBJATbL MHEE IpaBa, OTHOCHAWMecs K IedTelibHOCTU leHTpa

Y He TIpOoTHMBOpeuamuie IeJjaM M BUulaM OedTeJbHOCTU ofpazoBaTesibHOM
opraHM3aliuy, a TaKXe B3aKOHOHNATeJbCTBY Poccuiickon denmepallu.

[lpunoxeHue N 5

K MeToIMUyeCKMM pPeKOMeHIalMAM

PEKOMEHIIALIN



[1I0 KCIIOJIE30OBAHNMI CTAHIAPTHOI'O KOMIUIEKTA OBOPYIHOBAHVA LEHTPA
"TOUKA POCTA" IIPY PEAJIM3ALIMM [POI'PAMM ECTECTBEHHO-HAYUHOU

M TEXHOJIOTMUECKOM HAIIPABJIEHHOCTEN

[lepeueHb CTAHOAPTHOT'O KOMILJIEKTa OOOPYyINOBAHMUA OJIA OCHAlleHMA LIeHTPOB
"Touka pocTa" chOopMMPOBAH C ydeTOM pAla NPMHLMUIIOB, B TOM UYMCIIE:

[IpUMHUUI NPEeeMCTBEHHOCTHM CcHUCTeM obopyInoBaHuda. OOOpyInoBaHUMEe NOJId
IPOBEIEHUS YUEeHUUECKUX NIPAKTUUIECKUX paboT aBJIgeTCsa OOWMM NJigd yPOBHEN
OCHOBHOT'O OBWEro M CpemHero ofmero o0pa30BaHMA. B CUCTeEME HATJIAIOHBIX
cpencTe OOydYeHMs UM OEMOHCTPALMOHHOTO OOOPYHOBAHUS MMEKTCS Oas30BHE
BJIEMEHTEH, OofmMe IOJid OCHOBHOTO ODIErO M CpemHero obmero obpas30BaHMA.
Indpporas jnabopaTopmusa M ODOPYyHOBaHME OOWETO HABHAUEHMA [IO3BOJIART
obecneurBaTh NedTeJIbHOCTL OOyUanmMxCsd KakK B OCHOBHOM, TaK M B CcTapuen
MKOJIE, & B COBOKYIIHOCTM C UMOPOBEIMU JlabopaTopmuaMu 10 dusmuke, OUOJIOTUU

Y XVMUM — OPaKTUUECKYK HOedATeJIbHOCTbL B paMkKax U3ydeHUS
ecTecTBeHHO-HAayuHEX npenMeToB B 10 - 11 kjaccax Ha yTJiyDJIeHHOM
YPOBHE.

[IpyHUMI COYEeTaHMs KJIAaCCUUECKUX UM COBPEMEHHEIX CPelCTB M3MEPEeHUN U
CriocoBOB BKCIIEPUMEHTAJIBHOT'O MCCJIeNOBaHMSA sSABJIEHUM. B cocTasm
000pPYyIOBaHMAa BXOLOAT KJIACCUYUECKME CPEenNCTBa M3MepeHUd (HalpuMep:
OVHaAMOMETPH, CTPEeJIOUHEIE aMIEepMeTP M BOJIBTMETP) U LUUOPOBEE NPUOOPEHL
(HanpuMep: UMOPOBLHIE BECH, CeKyHIOMEpP) M maTuuku. CoOJIoIeHUEe S3TOTO
IPpMHLUIIA MMeeT ocoboe 3HaueHue IJid YyPOBHHA OCHOBHOI'O OOmeIro
obpaszoBaHMsa, IIOCKOJIbBKY 3IOeChb IIPOMCXOOMUT 3HAKOMCTBO CO CIocCOobaMu
UBMepeHusa OUBUUEeCKMUX BEIMUMH, OopMUPYyeTCs NOHMMAaHME IIPUHILIUIIOB
IEVICTBMS aHAJIOTOBEIX MB3MEPUTEJILHEX NPUOOPOBR M ODeClNeunBaeTCsa Nepexon
K MCIOJIb30BAHUID MHCTPYMEHTOB LMQPOBOM JlabopaTopum.

[IpUMHLUUI NPUOPUTETA YUYEHMUEeCKOI'O DZKCIepPMMEeHTa IJig peaju3alun
CUCTEMHO-HOEATEJBbHOCTHOTO NOOXOoHa. Peanmzauudg
CUCTEMHO-HOesATeJIbHOCTHOTO MNONXoIa B ODyUYeHUM eCTeCTBEHHO-HayUHEM
npenMeTaM 0OaszupyeTCcsa B IIepPBYK oUepenb Ha BOBJIeEUEHUM OOyUaKUMXCSI B
IMIPaKTUUYECKYIO IeATEeJIbHOCTE I1O IIPpOBEIEeHNIO HaGJIIO,HeHMﬁ 1 OIIBITOB. HOSTOMY
SHaUMTeJIbHada 4YacCTb HaGJ'IEO;E[eHI/HZ M OIIBITOB, KOTOPEHE B Tpa,JZ[I/ILU/IOHHOIZ
MeTOIMKE IpenjiarajiMCh KaK OeMOHCTpPAalUMOHHBE, [IEePEeHECEHH B pas3pal
ydeHMueckux pabor. CilenyeT OTMETUTHL, UTO B HACTOsAllee BPeMsa MUI3YUeHUe
duBUKM, XUMUM M OMOJIOTUM B OCHOBHOM WKOJIEe M Ha ©a30BOM yPOBHE CTapleln
MKOJIEL OPMEHTUPYETCHA Ha OCBOEHUEe eCTeCTBeHHO—HaquOﬁ I'vaMOTHOCTH,
KOTOPOE MIET Uepes Pa3BUTHUE CIOCOOHOCTEeM ydallMxXCs aHaJlIM3UPOBaTh
PasHOOOPA3HYK €CTEeCTBEHHO-HAYy4YHYK MHOOPMALIMIO M MCIOJBE30BATH
IIOJIYUYEeHHBIE 3HAHMA IOJIA ODOBACHEHMS GBJIEHUM U IIpoLueCCOB OKpyXamrnumero
MMpa; IIOHMMATb OCOOEHHOCTM MCIIOJIB30BaHUA METOINOB €CTEeCTBO3HAHMUA IJIg
IIOJIYUYEHNMA HAYUYHBIX IAHHBIX,; IIPOABJIATE CaAMOCTOATEJIBHOCTDBb CY)K,I[GHI/HZ jZ
IIOHVMMAaTb POJIb HAYKM M TEXHOJIOTMYECKUX I/IHHOBaLLI/Iﬁ B pPa3BUTUN O6I_U,eCTBa,'
OCOBHaBaTh BaAXHOCTH HAYUYHEIX MCCJEOOBAHMUMY U MX CBS3b C HallMM
MaTepmaJsIbHEIM OKPYXEeHMEM M COCTOAHMEM Opr)KaIOLLleﬁ Cpenel. OpMeHTaLU/IFI
Ha eCTeCTBEHHO—HAY4YHYK I'PaMOTHOCTLB IIpenliojiaraeT aKILEeHT Ha



METOHNOJIOTMI HAYKM M HaOpAMYy CBA33aHO KakK C OOIMM UMCJIOM ydeHMYeCKUX
OIBITOB B KypCax €CTEeCTBEeHHBIX Hayk, Tak M HANpPaBJIEHHOCTBIO MX Ha
bopMMpPOBaHME CaMOCTOSTEJILHOCTM OEVCTBMY NPU NPOBEISHUM HAOJIOIEHMN,
U3MEPEHUN U MCCJIeIOBaHUM.

Vcnnonp30BaHME CPEOCTB HAIJIAOHOCTU U y4ebOHOTO OOOPYyHOBAHMUSA B yUeOHOM
IpolleCcCce HalpaBJIeHO Ha BHIIOJHEHMA CJelyluMxX OQYyHKUMM: oOecClieuuBaioT
foJiee HNOJIHYK M TOUHY MHOOpMaUMi OO M3ydaeMOM HABJIEHUM MM OOBEKTE
M TeM CaMBIM CHOCO@CTBV@T IIOBHIIIECHMII KadeCTBa O@yquMH; IIOMOT' AT B
MaKCUMaJlbHOM Mepe pPa3BUTE I[IO3HaABATEJIBHEIE MHTEPECEl y4YallMXCHd;,
[IOBHUAKT YPOBEHb HATJISOHOCTM M IOOCTYIHOCTM OOYUEHMUS; YBEJIMUUBAIT
oOBEM CaMOCTOSATEJIbBHOM paboThH ydallMXCSa Ha YyPOKe UM BHEeYPOUHOMU
OedATeJIbHOCTHY,; CO3IanT yCJIOBUSA OJIS OpraHU3aALUN
NPaKTUKO—OPUEHTUPOBAHHOM MNPOEKTHOM M MCCJIeOOBaTeJIbCKOM
OeaTeJIbHOCTH,; HalnT BO3MOXHOCTL IJOCTyIHee UM IJlyDXe pPacCKPHTHb
comepXaHue yueOHOT'O MaTepuaya, CIHOCOOCTBYT GOPMUPOBAHUIL Y yUallMXCH
IIOJIOXMTEJIbHBEIX MOTIVBOB O@yquMH.

Baxuenmell yacTbil OcCHameHMsa lentpa "Touka pocTra'" dgBiagercsa umudporad
JabopaTopusa, HepedeHb INATUMKOB KOTOPOM INO3BOJISET MCIOJL30BATbH BTY
JadopaTopuin IIPU MI3YyUYEeHUM OUIUKYM, XUMUM U OMOJIOTUM. BBeneHMe B
MKOJIBHEIM DKCIEPMMEHT LUMOPORBREIX ITATUMKOB OJIS PerucTpalMM pas3JIMUHBEIX
BEJIMYVH M BO3BMOXHOCTM MCIOJIB30BATE KOMIBIOTEP (CMapTOOH MIM IIJIQHUIET)
IJIS pacuyeToB UM OQOPMIIEHMS PEe3yJIbTAaTOB OIHTORBR, IIO3BOJISET IEPEeuTU Ha
HOBEIMI KaUyeCTBEHHBM YyPOBEHBb [NPOBENEHUI MBMEPEHUM, YIPOCTUB IIPOLIeCC
VBMEPEHUNM U MOBEHCUB MX TOUYHOCTL. I[logBJieHMe LUOPOBHIX TEXHOJIOTUM B
JJabopaTopHEIX paboTax IMOBHUAET MX aAKTYyaJIbHOCTh U MIPUBJIEKATEJBHOCTH
B CO3HaAHMM COBPEMEHHOT'O WKOJIBHMKA, YCUIMBAET HATJISOHOCTBE Kak B XOIe
ONIEITOB, TaK U IIpu 0OpaboTKe pe3yJlbTaTOB C MCIOJb30BAHMEM IPOTPAMMHEIX
cpencTre. g DKCIOEPUMMEHTOB O OMOJIOTUM UM XUMUM BTO ABJIA€TCS SHAUMMBIM
IepexonoM OT KAaUeCTRBEHHEIX HaOJIIEHMM M ONBITOB K KOJIMUECTBEHHBIM
BSKCIIEPMMEHTAM.

Vicrioslb30BaHMUE HM@pOBOﬁ naGOpaTopMM CymeCTBEHHO WM3MEeEHAEeT IIOOXOIBl K
IIPpOBEOEHVI VM IOEMOHCTPALUMOHHBEIX, M YUYEHUUECKMX OIIBITOB:

Vcnonp30BaHMe LUUMOQPOBHX IOATUMKOB B KadeCTBE M3MEPUTEJIbHEX
VHCTPYMEHTOB M3MEHSEeT NOIOXOIE K IIPOBENEeHUIO NPSAMEIX M3MepeHUM
OUBMUECKUX BEJIMYUUH.

TpaOIMLIMOHHO B KadeCTBEe CPEACTB M3MEPEHMS MCIOJIb30BaJIMCh NPOCTeNMe
MHCTPYMEHTEl (pPBYaXHBIE BECH M PA3HOBECH, MEeH3ypKa, IOMHaMOMETD,
TEPMOMETP) M CTPEJIOYHEE NPUOOPEL (aMIEepMeTp M BOJIBTMETP) .

Vicriosib30BaHMUE HM@pOBHX OJaTUVKOB TIIO3BOJIAET Ha COBEPUEHHO IOpyIoM
KadyeCTBEHHOM YPOBHE IPOM3BOIOMTL M3IMEPEHMA BPEeEMEeHM, paCCTOAHMA,
MMETE BO3SMOXHOCTEB PEeIrmMCcTpMpOBATbL U HabIowOaTh M3MEeHEHME BO BpeMeHIMn
TaKMX BEeJIMYMH KaK TeMlIlepaTypa, J3JIEKTPpMYeCKOe HallpAXeHMe, ClHJjla TOKa
m T.n0.

3TM BO3MOXHOCTM I103BOJISIT, HANpPMMep, Ha ypokax OQU3UKMU C BBICOKOM
TOYHOCTBIO M3MEPUTH MI'HOBEHHYI CKOPOCTB TeJjla, OBUMXYLUWEeI'OCH
HepaBHOMEPHO, HAOJ0IATL B OMHAMMUKE IPOLIECC DBJIEKTPOMaTHUTHOMU



VMHIOYKLUNV, BO3HMKHOBEHME U M3MEHEHIME VMHIOYKIMOHHOI'O TOKa, MCCJIegOBaThb
MSMEHEHNME TeMIIepaTypPel C TedYeHMEM BPEeEMEHM B IIpolecCe YCTaHOBJIEHUA
TEeIJIOBOI'O pabBHOBECHMA M T.QnO.

Ha YPOKax OMOJIOTUM IOSBJISETCS BO3MOXHOCTDL IIOJIYUNUTE KOJIMYECTBEHHEIE
JaHHBIE TIPV IIPOBEIOEHNVM OIIBITOB, HAIIPVMMEpP: IIPpM OIlIpeleJIESHUN Q)aKTOpOB,
BIIMAKIIMX Ha CKOPOCTB IIpolLieCcCa @OTOCMHT@Ba, P M3Yy4YEeHUNM IOBEIXaHUMA

KOpHeﬁ " JIMCThbeB, IIPUM MCCIJIeOOBaAHUM YCJ'IOBI/HZ InpopacCTaHMAd CeMAH M T.I.

Ha ypokxax xXuMMM Ha KOJMUECTBEHHEN YPOBEHbL [IEepexXOondT NpaKTUUeCKHUe
PabOoTE O M3YyUYEeHMIO IIpollecCa BJIEKTPpOJIM3a, MCCJIeOOoBaHME
BKB30TEPMUUECKUX UM DHIOTEPMUUECKMX pPeakKlulM, TelJIOBOTO 3dbekTa
TOpPEeHMA TOoIJMBa U T.n. C MCIOJB30BAHUMEM TPAOULMOHHEIX "aHaJIOTOBEIX'"
CPeOCTR IOIOOHEIE M3MEPEHMS BEIIOJHUTHE HEBO3MOXHO. OIOHaKO, IIpPK
nepexone Ha LUUOPOBYKH JIabopaTopM B TEMATUUECKOM IIJIAHUPOBAHUU
HeOOXOOMMO MNPenNyCMOTPETh IOONOJIHMTEJIbBHOE BpeMda njda obydueHmsa pabore
C mDaTuMKaMM, BKJIOUASA COOPKY BKCIEPUMMEHTAJIbHOM YCTAaHOBKM C DaTUMKaMM,
CHATHME IIOKasz3aHMM C DKpaHa KOMIbITEepa, ONpeneJieHMe NOTPEelHOCTEN
V3MEpPEeHUN.

O paboTe ¢ UMOPOBBEIMM IJAaTUMKAMU MCIOJbB3YETCS ClIelMaJibHOe
oporpaMMHOe ofbeclieueHMe, YCTAHOBJIEHHOe Ha KoMObioTep. s
KOMMYHMKaAUUM LUUOPOBHX IOAaTUMKOB, 3alMCU UM XpaHeHUda MHbOoOpMaLMM,
MIOJIYUYEeHHOM C MX IIOMOIIkI0, LMdpoBas JjabopaTopus MCIOJb3YETCS B
KOMILJIEKTE C HOYTOYKOM C HeOOXOIOMMEIM YCTAaHOBJIEHHEIM IIPOITPaMMHEM
obecrieyeHMEM.

Vlcrnosib30BaHMe KOMIIBIOTEPHOM QOPMBI PETUCTPaLMM [IOJIyYeHHBIX SHAaYeHUM U
IIOCTPOEHUA TI'PadMKOB M3MEHAET NOOXONsl K OQOPMIIEHMIO JIabOpaTOPHEIX U
NIpaKkTUYeCKMUx paboT oO0ydaKrlMMUCH .

,]:[aHHbIe, IIOJIYYEHHEBIE IIPM I1OMOIINM LI,I/I@_)pOBbIX IJaT4UYMKOB, BHOCATCHA B
SJIEKTPOHHEIE TB.@J'H/ILI.I:I, YTO IIO3BOJIAET CTPOUTH I‘pa(i)MKI/I 3aBUCUMOCTEN
MCCIIeNyEeMEX BEJIMUMH Ha DKpaHe KoMIbiTepa. Ha OCHOBaHUM 3TUX I'PpadUKOB
OeJiaThb BBEIBOIBI O XapaKTepe 3aBUMCHMMOCTHM BEJIMUMH OT BPEMEHM MIIM OPYyI'UX
napamMeTpos. Ha yrayOJIeHHOM yPOBHE LieJlecoobpas3HO 00ydaThb NPOBOOUTH
anmnpoKCuUMalmio BHOPAHHBIX TOUEK UTOTOBOM I'padmMueckoM 3aBUCUMOCTHIO.

STUM HOBEIE BO3MOXHOCTU IMO3BOJISIT aBTOMATU3UPOBATE PYTUHHEE MNPOLIEIYPH
3aroJyiIHeHMs TabJumil, BHIIOJIHEHME OIHOTMUIIHEIX PACUEeTOB, IIOCTPOEHUS
rpadukor. luopoasa poTokamMepa noszpojyigeT choTorpadmporaTs COOPAHHYIO
SKCIEPUMMEHTAJIBHYID YCTAHOBKY U MNPUKPENUTHL doTorpadmio B DIESKTPOHHHIM
oruer. TaxkuMm oOpasoM, OCYIECTBIJISETCS Nepexon K OQOPpMIIEHMIO
BJIEKTPOHHOTO OTUYeTa O NPOIEJIaHHOM BSKCIEPUMMEHTe, NPOEKTHOM WM
MCCJenoBaTeNbCKOM paboTe.

BOBMOXHOCTEL MCIIOJBL30BAHUA BMIACOHADJIOOEHMS 3a NPOLECCOM BBIIOJIHEHUS
NpakKTUUYeCKMUX paboT oOydanlMMMUCa U3MEeHAEeT NOOXOOE K OLIeHMBAHMIO paboT.

SJIEKTPOHHEIM OTUET O MNPOIOeJIaHHOM NPaKTUUeCKOM paboTe MOXeT
CONPOBOXIATHCH NPUKPEINJIeHHOM QoTorpadmelt, KoTopas [NO3BOJIAET
OlLleHMBATHL IPaBUJILHOCTE COOPAHHOM BKCIEPUMEHTAJIbLHOM YCTaHOBKM, OoJiee
IIOJIHO ONIPEmeJyiaTh IIOJIHOTY UM NPaBUJIBLHOCTL NPOIEeJIaHHOTO MCCJIeIOBaHUA,



AHAJIM3MPOBATE LOCTOBEPHOCTL MNPEICTABJIEHHEX 3KCIEPUMEHTAJIbHEIX
OaHHBIX. [IpM OIDHOBPEMEHHOM BBIIOJIHEHUM PAa3HBIMM IpyNlaMy OOydarlMxCs
PAa3HEIX MCCJIeOOBATEJIbCKMX paboT LejecooOpasHO MCIOJNb30BaTh
BUOEO3alMChk BCEro Xoma paboT. B 3ToOM cilydyae OLEeHMBATLCA MOIYT He
TOJIBKO IPeIMETHHE pPe3yJIbTATE, CBA3aHHEIE C [NPOBeIeHMEM KOHKPEeTHOI'O
SKCIEPMMEHTa, HO M KOMMYHMKATMBHBE U PEeTyJIATMBHBEE IEMCTBUA:
IJIaHMPOBaHMe paboTh, OTCJEeXMBAaHME Xona paboTh, KOPPEeKLMA IJIaHa
PaboTE, KOMMYyHMKALMUA B COBMECTHOM HOeATEJIbHOCTM, HaIMuue (uUin
OTCYTCTBME) KOHQIMKTOB M CIOCOOB MX pPeleHUd.

Vicriosib30BaHMe LUOPOBHIX Jlab®opaTopul CYHEeCTBEHHO pPaclMpsaeT CIeKTP
BOBMOXHEIX OIIEITOB U MCCJIeIOBAHUM, OCOOEHHO 3TO KacaeTCd UIYyUYeHUS
OMOJIOTUN UM XUMUU.

PacmmpeHre chnekTpa BO3MOXHOCTEM MOXHO NPOMJIJIOCTPMPOBATH Ha IpMMepe
V3Yy4YEHMA BJIEKTPOMATHUTHOM MHOYKUUY B Kypce OM3MKM. [IpK MCHOOJIb30BaHUM
CTPEeJIOUHOT'O aMIlepMeTpa TPAaIULMOHHO HaOJoOanT JMlb QaKT
BO3HUKHOBEHMA MHIOYKLUMOHHOI'O TOKAa B IIPOBOINHUKE U U3MEHEHME eI'O
HalpaBJIEHMS [IPM M3BMEHEHMM CKOPOCTM BHECEHMS MarHMTa MM €TI0
HNOJIAPHOCTHM . JMcnosbp30BaHMe UMOPOBOTO HATUMKAa [IO3BOJIAET NOJIYUYMTH
ocumyyiorpaMmy SIC MHOYKLUMM, BO3HMKAKUEM B KaTyllke, [IPKU NPOJIEeTEe depes
Hee MarHMTa. J9TO [NO3BOJIAET CPaBHMBATH BHAUeHMSI MaKCUMMAaJbHEIX SIOC npm
IpoJjieTe dYepes’ KaTyWKy MaTHMTa C PAa3HBEMU CKOPOCTSAMM M C Pa3HOMU
IOJISPHOCTBI, AaHAJIM3UPOBATH BUI IIOJYUYEHHOM 3aBUCHMOCTH,
KOHCTPYMPOBATh BKCIEepPMMEeHTAaJIbHBEE 3alaudulM 10 MI3YUYEeHUIO
BJIEKTPOMATHUTHOM UHIOYKLUU.

Indporas jnabopaTopusa IO3BOJISET OPTaHMB0BATH IPOEKTHYI U
yuebOHO-UCCJIeOOBATEJIbCKYID INeSaTeJIbHOCTh MKOJIBHMKOB KakK B paMkax
YPOKOB, Tak M BO BHEYPOUHOM IOedaTeJIbHOCTM. Hanmume pasHooOpa3HBIX
UMOPOBEIX IAaTUMKOB JaeT BO3MOXHOCTL IIPOBOINUTL CaMele pas3HOoOOpas3HHE
MCCJIenoBaHUA, ONMpPAasCh Ha MHTEpecCcH obydawnlyuxcsda. B kKauecTBe IpuMepa
MOXHO IIPMBECTU MCCJIEOOBAHMSA DKOJIOTMUECKOM HANPAaBJIEHHOCTM II0
BEIABJIEHMIO GaKTOPOB 3arpsS3HEHMS OKpyXaolel cpelbl, MW3YyUYeHUIO
BKOJIOTUMUECKOTO COCTOSHMSA I[IOMEUEeHUM WKOJIB, IIOUBE, BO3IOyXa B
HaCeJIEHHOM MyHKTe U T.H. lJccrnenoraTenbCckue paboOThH C MCIOJb30BAaHMEM
UMOPOBEIX HAaTUMKOB lLlejlecoofpasz3Ho npemjararts yvammmMmcs 10 — 11 kjgaccos
B paMkax o0043aTeJIbHOM IOJid HUX [IPOEKTHOM IeSTeJIbHOCTM. BEHIIOJIHEHUE
TakMX [NPOEKTOB ABJIAETCS OCHOBaHMEM IJiS OLEHKM He TOJIbKO YPOBHSHA
CchOOPMUPOBAHHOCTY INPEeIMETHHX pPes3yJIbTaTOB, HO MTOT'OBOM OLIEHKU
OOCTWXEHUS MeTallpeIMEeTHHEX pPe3yJIbTaTOB OO0OyUYeHMSa: KOMMYHMUKATUBHBIX
(koTOpEIE OlLIEHMBAKNTCA kKakK B IIpollecce NpoBemeHUd pab®oOTH, Tak U B
Ipolecce BallUTE [NPOEeKTa MJM MCCJIeOOBAHUSA) U PEeryJIATUBHEX (KOTOPHE
OLIEHMBAITCS B [IPOLIeCCe BHIIOJHEHUS NIPOEKTa) .

OCHaLU,eHI/Ie IJIA M3Yy4deHUA @I/ISI/IKI/I npencTrTaBJIEHO B BUIOE O6Opy,JIOBaHI/I,C{ IOJIA
IOEMOHCTPALMOHHEIX OIETOB M ODOOPYyILOBaHMA IJid JIaDOPATOPHEX paboT u
YUEHUUECKUX OILITOBR, BKJIOUAS OOIYID IOJS €CTeCTBEeHHO-HAay4dYHOT'O LMKJIa
uudpporyw JjabopaTopuio, a Takxe UuOpoByw JadbopaTopuio O (usmke (kKak
OOTIOJIHUTEJILHEIM DJIEMEeHT OJig YyIUIyOJIEHHOT'O M3yUeHUuS OQUIUKM) .

IeMOHCTPaUMOHHOe OOOpyIOBaHMEe ofecleuyBaeT BO3MOXHOCTEH HAOIOIEHUS
DONBIIMHCTBA M3YyUYaeMEIX ABJIEHUM, MNPOLIECCOB M 3aKOHOB. ITO BO3MOXHO IIPU



ONTUMAJIbHOM COUETAaHMM AaHAJIOTOBHIX M LUMOPOBHEIX CPEeNCTB HAOJIOISHUA,
aHalMza u3MepuTesibHOM MHOopMauum. Tak, HaOpuMep, IJ8 Kypca Ou3mMku
OCHOBHOM IMIKOJII €CTh BO3MOXHOCTE HOEMOHCTPALMM KJIaCCUUECKUX
OEeMOHCTPALMOHHEIX B3KCIEPMMEHTOB: INaleHue Tej B TpyOke HboOTOHAE,
IOeMOHCTpaluua IOeMCTBUA aTMOCPepHOI'O OaBJIeHMdA, 3akoHa Ilackand,
M3MeHeHuda oObeMa TeJl [IPU HarpeBaHMM (OXJIaXIeHUM) , NPUTIXKEHUA MOJIEKY I
n T.n. Habop nHo 3JeKTpOCTaTMKE OaeT BO3MOXHOCTL INEeMOHCTPAaLUM
3JIEKTPU3aluUM TeJl, 3aKOHa COXPaHEeHMA 3apdla, JIMHUM HalOpAXEeHHOCTU
3JIEKTPUUECKOTO HOJIZ M T.IH. M MOXET MCHOJIb30BaThbCA KaK 8 KJacce Ipu
UBYUEeHUM BJIEKTPOMAaIl'HUTHHX ABJIeHUM, Tak M B 10 KJjlacce OpM MBYyUEHUM
BJIEKTPOCTATUKM .

[lpy nDpoBeneHMM IOEMOHCTPALMOHHEIX OIBITOB IOJDKHBL COOJIIOIATbHCH
TpeOOBaHMA K MX HATDJAOHOCTM (SCHad M IOHATHAsA [NOCTaHOBKA OIBITA),
BUIMMOCTM HOJIg BCeX ydYalMxcsa Kjacca (IpM HaluuuM MeJIKMX IeTajlel
VICIIOJIB3YEeTCHA UX YBEJMUEeHHOe M300paxeHMe NpU NoMOolM BebO—-KaMep:l) ,
SMOLIMOHAJIBHOCTU M, IIO BO3MOXHOCTM, S3aHUMATEJIBHOCTU
(DEeMOHCTPALMOHHEI ONBIT IOJIKEH BBIBEIBATH MHTEPEC ydallMxCcs, CO3OaBaThb
MOTMBALMI K M3YUYEHMIO HNpelMeTa) UM yOeIUTEeJIbHOCTM (IOKas3EBaTh TOT
50bexT, Ha OEeMOHCTPALMIO KOTOPOI'O OH OB HAIpPAaBJIEH) .

OOHaAKO peanmMs3alMa OeATeJIbHOCTHOI'O INOoAxXona B OOydeHUM Qu3MKe
IIEPEHOCUT akKLEHT C IOEeMOHCTPALUMOHHOTO BSKCIEPMMEHTA Ha YyYEHMUUECKUN.
Hanmpumep, noO MeXaHMKE MCCJEeNOBaHME KMHEMAaTUUECKMX 3aKOHOMEPHOCTEN,
3aKOHOB IOMHaMMKM, KOJIeOaTeJIbHEIX IOBMXEHM) [IE€PEeHECEHO B yUeHUUYEeCKUN
SKCIEPUMMEHT C COOTBETCTBYKIMM HaOOpPOM OOOpPyLOBaHMA. [Ipu M3ydeHUU
3JIEKTPOOMHAMUKY JIabOpaToOpHOe ODOPYyILOBAaHME IIO3BOJIAST MUCCIENOBATH He
TOJIBKO BaKOHEI [IOCTOAHHOI'O TOKA, HO C MCIOJb30BaHUEM KOMIBITEPHOTO
ocumiiorpada Mno3BOJIAEeT NPOHAOJIIATE M MUCCIeIOBATh 3JIEKTPUUECKUE
LenM [NepeMeHHOI'O TOKa, OJIOK IMOLOB IIO3BOJIAET MCCJeHOBaThb
BOJIbTaMIIEPHEIE XaPaKTEePMCTUKM Ouona. [Ipy M3ydeHUM ONTUKU
JabopaTopHOoe O0OOPYyIOOBaHMEe I[IO3BOJISET UI3YUUTH BaKOHE I'eOMeTPpUUeCKOM
ONTMKM (IIPEJIOMJIEHME CBEeTa B MNOJNYLUMIJIMHIPE M IIOJIydeHMe M300paxeHud B
JIMH3aX) U NpoHabJonaTbk OCHOBHBIE ABJIEHUA BOJIHOBOM OITUKMU
(MHTepbepeHLVA M HOJApU3alLMa), MUCCIeIOBaTh OMOPAKLMIO CBeTa
(IndpakLMOHHAS pemeTka) .

B COOTBeTCTBUM C IIpPeIMETHEIMM pe3yJjibTaTaMMy OO0OydeHUd Oousuke
obopynmoBaHUe OJiS YyUYeHMUECKUX OINHTOBR OOecleuMBaeT IIPOBeIeHUe
CcIenyrolMx TUIOB paboT, CIPYHIIMPOBAHHHEIX I[10 BMIAM OesSTeJIbHOCTHU,
HE3aBUCUMO OT UX TEeMaTUUeCKOM MNPUHAIJIEXHOCTH :

1. IlpoBeleHME MNPSAMEIX MBMEPEHUM OMBUUSCKUX BEJIMUMH (M3MepeHMe MaccCH,
obpeMa XMIKOCTM, TEMIEPATYPH XMIKOCTM, CMJIE, CMJIEI TOKa, HANPIXEHUT)
C MCHOJIb30BaHMEM aHAaJIOT'OBEIX M LMQPOBEX NPUOOPOB.

2. TlpoBepka 3amaHHBEIX MNPEeNNnoJIOXEHUM (IpsaMEE M3MEePeHUS OUlUUeCKMUX
BeJIMUMH M CPaBHEHME 3aIaHHEIX COOTHOUEHUM Mexny HuMM) . Hamnpumep:
IpOoBepKa YCJIOBUM IIJlaBaHUA TeJl, YCJOBUM pPaBHOBecCHUS pHUYara U OJIOKOB,
3aKOHOMEPHOCTEM I[IOCJIEONOBATEJILHOTO U MNapallJIeJIbHOT'O COeIMHEeHUS
IPOBOIOHUKOB U T.I.

3. PacueT no NOJIyyeHHEIM Pe3yJibTaTaM IIPSMEIX M3MEPEeHMUN 3aBUCUMOITO OT



HUX TapaMeTpa (B OCHOBHOM WKOJI€) M KOCBeHHbEe usamepenHus (B 10 - 11
KJjlaccax) . HamnpuMmep: YCKOPeHMe Tejla IIPU PaBHOYCKOPEHHOM IBWXEHUU,
YCKOpeHHre CBOOOMNHOTO MNaleHUsa, XeCTKOCTb INPYXMHE, KO3QQULMEHT TpeHUS
CKOJIbXEeHMS, MexaHudeckas paboTa M MOUHOCTE M T.I.

4. HabmowoneHue SABJIEHUM UM IIOCTAHOBKA OIBTOB (HAa KAaueCTBEHHOM YPOBHE)
10 ODHaApPyXeHMI GaKTOPOB, BIMAKIMX Ha IPOTEeKAHME IaHHEIX SABJIEHUN.
Hampumep: OpsaMOJIMHEMHOE PaclIpOCTpaHeHMe CBeTa, OUCIEepCHUusa CBeTa;
UBYUYEHVE CBOMCTB M300pPaxeHus B IIJIOCKOM 3epKajie M T.II.

5. lccrnenmoraHMe 3aBUCUMMOCTM OOHOM OM3MUECKOM BEJIMUMHEL OT OPYyIOM C
IpencTaBJIeHUEM pPe3yJIbTaTOB B BUIe I'paduka M pacueTa MCKOMOTO
napaMeTpa. HanpuMmMep: 3aBUCUMMOCTM IIYyTM PaBHOMEPHO IBMXYUIETOCS TeJa
OT BPEMEHU IBUXEHMUS Tejla; CUJIEI TPEHMS CKOJIBXEeHMS OT CUJIEI HOPMaJIbHOT'O
OaBJIEHUS, KaueCcTBa ODOpabOTKM [NOBEPXHOCTEM TEeJI U HEe3aBUCUMOCTU CUIJIBL
TPeHMS OT IJIoWAalM COMNPUKOCHOBEHMS TeJI; CUJIH YyNPYyT'OCTM OT YIOJIMHEHUS
IPYXMHBI; BHTAJKMBAKIEW CUJIEL OT OOBbeMa NOTPYXEHHOM YacTu Tejla U OT
JIOTHOCTM XUIOKOCTM, €€ HEe3AaBUCHMOCTHU OT IIJIOTHOCTM Teja, OT IJIyOMHH,
Ha KOTOPYI MNOTPYXEHO TeJio U T.I.

JJabopaTopHOe OOOpPyIOBRaHMe OOecleudMBaeT CaMOCTOATEJIbHEM yUeHUUeCKUM
DKCIIEPUMEHT, KOTOPEM MOXET MMETH pPasJIMUYHBIE QOPME: OGOPOHTAJIbHEIM
SKCHePpUMeHT (QpOHTAaJIBHEIE OIBITEL M JIaOopaTopHEE paboTh), paboTH
IpakTUKyMa, ydeOHO-MUCCJIemOoBaTeJIbCKMe PabOTHE UM HNPOEKTEH
BKCIIEPUMMEHTAJIBHOTO XapaKTepa. [IpyM 2TOM HOPMaTMBHO-0OA3aTeJIbHEIM BHE
3aBUCUMOCTM OT YPOBHA M3yUeHUS OUIUKK (0a30BBM MU yIJIyOJIEHHEIM) U
oOpa30BaTeJIbHOM MNpPOTpPaMME (OCHOBHASA WM CPeIHSsd HKoJia) SBJIAeTCH
OPOHTAJBHEM BKCIEPUMMEHT. VMEeHHO NOCPeOCTBOM QOPOHTAJIBHOTO
BKCIEePUMEeHTa HOOCTUIAKNTCA NPeIMeTHHE pe3yJibTaTh DKCIEePMMEeHTAaJIbHOTO
XapakTepa, a ydallMMMuCcsa OCBamMBalTCA CIOCOOB JIeMCTBUM,
COOTBETCTBYyNIIME YyKa3aHHBIM BHIIE OATM TUIaM paboT. JlabopaTopHBIM
OPaKTUKYyM LEeJIecoOobpaseH TOJIBKO IIPpU YIJIyOJIEHHOM YPOBHE M3YyYEHUHA
npeaMeTa.

OnTMMasyibHEIM OJIS IOOCTMXEHUS leJjlel NPpoBemeHMsa QPOHTAJIBHOTO
BDKCIEPUMEHTA SABJISETCH NpencTaBJIeHMEe JI1abopaToOpHOTO ODOPYIOOBAHUS U
MaTEepPMaJyioB B BUIE TeMAaTUUECKMX KOMIIJIEKTOBR 1O MeXaHMKEe, MOJIEKYJISPHOM
brBUKe, BIEKTPUUYECTBY M OINTUKEe. JVICHOJIb30OBaHUE TeMaTUUIeCKUX
KOMIIJIEKTOB CIIOCOOCTBYET QOPMMPOBAHMIO TAKOT'O BaXHEMIETo yMeHMs, Kak
nombop ydauuMmucsa oOOpyHOOBaHMS B COOTBETCTBMM C LeJIbI0 MCCJeIOBaHUA
13 UBOHITOUHOM HOMEHKJIATYPH MNPEOJIOKEHHOTO KOMIIJIEKTA; IIO3BOJISET
IPOBROIMTE DBKCIEPMMEHTAJIbHY paboTy Ha JioOOM sTale ypoKa; yMeHblaeT
TPYIOBEE 3aTpPaTH y4YUTEJIa IPpM [NOOTOTOBKE K ypokaM, IIOCKOJIBKY He
TpebyeTcd NEePEeKOMIIOHOBKA ODOPYHOOBAHMSA B COOTBETCTBMM C 3amadaMu
KOHKPETHOTO YypOoKa.

HpI/I IIJIaHMPOBAHUNM TIPAKTUUECKUX pa6OT BAaXHO ¥MMeTb B BMOY, 4YTO
IpeIMEeTHEE Pe3yJIbTaTh 2KCIEPUMEHTAJIbHOTO XapakTepa MOTyT OBTb
OCBOEHEI TOJIBKO IIPM OITVMMAaJIbHOM COYEeTaHMM KPpaTKOBPEMEHHEIX
GpOHTAJIBHEIX OIEBITOB M OINHOYACOBEIX JIabOpaTOPHEIX padoT.

BaxHoe 3HaueHMe mMMeeT TOT QakT, UTO B COCTaABR QPOHTAJIBHOTO
ODOPYyIOOBAHMS HAPSAOY C AHAJOTOBEIMM BXOOAT UM LUQPOBEE CpPenCcTBa



nsMepeHusa. K HMM OTHOCATCSHA 3SJIEKTPOHHBM CEeKYyHIOMEp C IaTdMKaMM,
BJIEKTPOHHEIE BECH M HAaTUMKM LIMOPOBOM JjlabopaTopmuu. TakuMm oOpasoM, NOpu
npoBeneHuM QPOHTAJIBHOTO SKCIEPMMEHTa B OCHOBHOM MKOJIE YUYEHUKMU
3HAKOMATCA C DJIEKTPOHHBIMM CIOCODaMM MU3MEPEHMM U BBUUCIIEHUN.

Biiok oOopynoBaHMA OJISA yUYEeHMUECKUX padboT no ¢msmke cOopMMPOBAH Ha Base
nepeduHsa OOOPYyIOBaHMSA OJII NPOBEIEHMS OCHOBHOI'O I'OCYHapCTBEHHOTIO
BK3aMeHa o ¢usmke. Vcnojb30BaHKe NPpUOOPOB M ODOPYIOBAHUA C €IOMHBIMU
IOJId BCexX OO0ydYanlMXCs XapaKTepUCTUKaMM [IO03BOJISET CTAHOAPTU3UPOBATDH
IpOoLEenypPEl BEIIOJIHEHMS SKCIEPMMEHTAJIbHEX BaOaHMM Ha SK3aMeHe U
obecneumTh HaAOEeXHYI OLIeHKY pPes3yJIbTaTOB Ha OCHOBAHUM DBKCIEPTHOMU
IIPOBEPKM OTBETOB OOydawmMxcsa. I[IpM 3TOM OCHOBAHMEM IOJIS BEIBOHA O
IPaBUJIIBHOCTU NPOBEHOEHMS HOAaHHOTO ONBETAa SABJSKTCHS pPe3yJibTaTH,
IIOJIyUYEeHHEE YyUYallMMMCSa [IOCPEOCTBOM MNPSAMEIX M3MEPEHUM 3BaOaHHBIX
OUBUMUECKUX BEJIMUMH.

Habop nisa mnpoBeneHMsa OCHOBHOT'O TI'OCYHAapCTBEHHOI'O 3K3aMeHa
obecneurBaeT paszpaboTKy HECKOJIbKMX OINHOTMUIIHEIX 3BalaHUM IIpU
MCIOJIb30BAHUM OIMHAKOBOTO ODOPYyIOBaHMSA C Pa3HBIMM XapaKTEepUCTUKAMH.
STOT NNOOXOH LIeJIeCOOOpPas3HO MCIIOJIBb30BATh U IPU NIPOBEeNeHMM QPOHTAJIbHBIX
OIEITOB M JIabopaTopHEIX paboT. Hamnpumep, HpU NPOBEOEHUM MCCIIeIOBAaHMA
3aBMCUMOCTM CUJIBI TOKA OT HANPAXEHUHA MOXHO BHIOESJIMTBE B KJlacCe I'PYIIIHL,
KOTOpHE OynyT NPOBOOMUTH INAaHHOE MCCJIeNOBaHMUE, MCIOJIbB3ysa PEe3UCTOPH C
PasHBEIM COIIPOTUBIIEHMEM, W JIaMIIO4YKYy . ITo pe3syJjibTaTaM MOXHO CPaBHUTHB
[IOJIydEeHHEE 3aBUCHUMMOCTM, OOCYIOMTH I'PaHMLEL BHIIOJIHEHMA 3akKoHa OMma 04
ydJacTka LenM, ONPelesyiMThb CONPOTUBIIEHUSA PEe3UCTOPOB.

CiiemyeT OTMETUTL, UYTO IIPMU NPOBeNeHUM OPOHTAJIbHEIX OIBITOB U
J1abopaTopHEIX PaboT B OCHOBHOM IKOJIe TpebyeTCcsa 3allCh PesyJlIbTaTOoB
BCeX IMNPSAMBEIX M3MEPEHMM C ydeToOM abOCOJIOTHOM NOTPEWHOCTM. 3mech Ipu
MCIOJIb30OBAHUM TPAaIULMOHHOTO OOOPYyINOBaHUSA (MEH3YPOK, IMHAMOMETPOEB,
TEPMOMETPOB) U CTPEJIOYHHX aMIEepPMeETPOB U BOJIbTMETPOB abCOJIOTHYIO
INOTPEUNHOCTE lleJIecoObpasHO CBA3BBATHE C LEHOM HeJiIeHMa npubopa, a Ipu
nepexone K LUMOPOBHM MHCTPyMeHTaM (LUMOPOBEIE BECH M IATUMKM) YUUTH
paboTaTe C ONMCAHUAMU DBTUX NPUOOPOB, BHIOEJAS IaHHEEe 00 abCOJIOTHOM
IIOTPEWHOCTH, JMOO NpenjaraTh 3HadeHMEe MNOTPEIHOCTM B TEeKCTe 3aIaHuM.

[Ipy NpoBEeIEHUM MCCIEeIOBaHMA 3aBUCUMOCTEN OIHOM (QMU3MUECKOM BEJIMUMHEL
OT HOPYyTIOM ydYamMecsd IOOJDKHEL OCBOUTH [NOCTPOEHMEe TIpaduMKOB C yKas3aHMEM
abCOJIOTHBEIX IIOTPEIHOCTEN, a IpM NpoBeleHUM paboT Ha NPOBEPKY
NPEenNnoJIOKEHMY — yMeTb CPaBHMBATBL SBHAUYEHMA OBYX I[IPAMBIX M3MEPEHUN C
ydeToM abCOJIOTHOM MOTPEMHOCTM (HalpuMep, yTeM CPaBHEHMS MHTEpPBAaJIOB
IIOJIyYEeHHEIX 3HAYEHMM Ha UYMCIOBOM OCH) . [lpoBeleHME WU3MEPEHUV U
uccrenoBaHum B kypce ousuky 10 - 11 KJIACCOB IOOMNOJIHSITCSH
MCIIOJIb30BAHMEM OTHOCUTEJIbHEX [NOTPEUNHOCTEY, ydallMecCs OOJIKHEI
HAy4UTbHCSH PACCUMTHIBATHL OTHOCMUTEJIBHEIE INOTPEMHOCTM B NIPOCTEMIMX
CJlydyasax NPSAMEIX M3MEPEHUM M CPaBHMBATL TOUYHOCTH PABJIMUHEIX M3MEPEHUM.

ObpamaeM BHMMAaHME, UYTO OLEHMBaHMUE JabOpaTOPHBIX padoT IOJDKHO
0a3MpoBaThLCHA, KaK M B KPUTEPUAX OLIEHMBAHMSA 3KCIEPUMEHTAJIbHEIX 3alaHnM
KM OI'3, He Ha NPaBUIBHOCTM OQOpPMJIEHMS oTdueTa O paboTe, a Ha
NPaBUJIBHOCTU OEMCTBUM IO COOPY YyCTAHOBKM, INPOBEIEHUIO ONBITOB, CHATUIO
mokaz3aHuy NpubOpPORB.



OcHalleHMe nOJig M3y4deHMS OMOJIOTHM NPeICTaBJIEHO KOMIIJIEKTaMMU
OIEMOHCTPALMOHHEIX BJIQXHEIX IpelapaToB, IepbapueB UM KOJUIJIEKLUUM 10 Pa3HEIM
TeMaM Kypca OMOoJIOTMM, a Takxe umdpposoM jabopaTopuey OJjsd NPOBeOeHUS
npakTuyeckmux pabor. Kpome TOTO, OPUM M3yUeHUM OMOJIOTHUM MOXET
MCIIOJIE30BAaTh LUdpoBas JjlabopaTopusa IO OMOJOTUM (Kak OOIOJIHMUTEJILHBIM
BJIEMEHT IJiA YTJIyOJIEHHOTO M3y4YeHMsS Kypca) .

B yueBHOM Npollecce ydammecss OOJPKHEL ITOJIYUMTE BOBMOXHOCTBL UYBCTBEHHOTO
BOCHPUSATUS MBYyUAEMBIX SBJIEHUN ¥ O0O0BeKTOoB. OOHAKO MByUaeMbe SBJIEHUSI
u ODOBEeKTH He Bcerla MOTYT OLHTh HEeNOCPeICTBEHHO BOCIPOM3BEISHH MIIU
IOKa3aHH B yueOHOM IMOMENEeHUM . B aToM ciiydyae yueOHOoe 00OpyIOBaHUE HaeT
BO3BMOXHOCTE MX BOCIIPOM3BECTM OIOCPEINOBAHO, Uepes KOJJIEKIIMO,
repBapHB JIMCT, MUKPOINpernapaT, MOoOeJb, BuUIeodparMeHT M T.II.

BiiaxHEIEe OpernapaTel NPedCTaBJIST COOOM HaTypaJibHbElE OOBEKTH,
CMOHTMPOBAHHEIE Ha CTEKJISHHOM I[JIaCTMHKE U OIylleHHBE B CTEKJISHHEN
UMJIMHIOP C KOHCEePBMPpYyUEeN XMOKOCTBI, JIMOO NpencTabJIeHHBEE B IJIAaCTUKE.
Smecp npenjararnTCcs TOTAJIbHBEIE IpenapaTsl, [NO3BOJIAKIME M3ydaThk BHEUHEE
CTPOEHME OpTraHMsMa MM eTro YacTHu, (Hanpumep: "KopeHb 6000OBOTO
pacTeHusa Cc kJaybeHbkamm", "T'amoka"); aHaToOMMUeCKMe IIpelapaTH,
npenHa3HaUYEeHHBE OJIS M3Yy4YEeHMUS BHYTPEHHEeTI'O CTPOEHMSA OpraHM3Ma UM €TI0
OpraHOB (HamnpmuMep: "BHyTpeHHee cTpoeHMe Jnaryumku", "BHyTpeHHee
CTpoeHMe NOTHLH"); OMOoJIOTMUeCKMe NpelapaTH, JallMe IpencTaBJIeHMe O
CTamuax PasBUTHUS OpraHu3Ma (HanpuMep: "PazBuTHMe KOCTUCTOM PuIOB",
"PazBUTHKE KypMUEB") . BilaxHEE IpenapaTh MCIOJb3YIOTCHA KakK pa3daTOUYHLM
MaTepmall B Mpollecce OeMOHCTPpalLuM IPM M3YUEeHMM HOBOI'O MaTepuala WK
B NpOlleCcCe BHIIOJIHEHMSA NPAaKTUUECKUX BalaHul, pas3pabOoTaHHEIX Ha UX
OCHOBEe.

Tepbapunu - cobpaHMKe NPeCCOBAaHHBIX, BaCYULIEHHEIX PACTEeHUN MM UX dacTeu
IIOMOT AT M3ydaThb pacTeHMe B KabMHeTe M y3HaBaTh €r0 B Ipupone, a
repbapuszalusa - Haubojiee MNPOCTOM CIoCcOoO COXPaHeHMSa PAaCTEeHUM U UX
yacTey B TeueHMe IJIMTEJIbHOT'O BpeMeHM. B nepeuHe MNpenjaraeTcsd
cucTeMaTMUeCKMUM repbapuit (Hanpumep, "OCHOBHEIE TPYNNH pacTeHuMn") u
repbapuit 1o obmey OMOJIOTUM (KOTOPBIM IO3BOJISET MNPOUIIJIIOCTPUPOBATH
MUBMEHUNBOCTL, MCKYCCTBEHHHEM OTOOP, CHUCTEeMaTUUeCKMe KaTeTopUM U
BuMmoobpasoBaHue, IMBEPIEHLUS UM KOHBEPITEeHLMS, I'OMOJIOTMUHEIE U
AHAJIOTMUHEIE OPTAaHb, PYIOMMEHTAPHEE OPTaHE, apoMopdo3, MIOMoaZalTalusd
beHOTUII M TEHOTHUII, [NOJUIJIOUANMS, OTIaJIeHHas IudbpuIm3alus,
B3aUMOINENCTBME PACTEHUM C abMOTHUUECKUMM QakTopaMmM CpenH,
B3aMMOIENCTBME PaACTEHUM C OMOTHUUECKMM OGaKTopaMM Cpenr) . l'epOapHbM
MaTepMralJl MCHONb3YIT KaK pas30aTOoOuHBM MaTepuas OJ9 OEeMOHCTpaluM
n3ydaeMeXx OOBEeKTOB, HIJIS BHIIOJHEHMS NPAaKTUUECKUX 3aTaHUM IpU
3aKpelJieHur MaTepuala MM OUATHOCTUKM yUeOHHX pPesyJIbTaTOoB.

Taxxe IpenCcTaBJIeHb KOJUJIEKLUVM - HAOOPH NPEeIMeTOB WM BEUEeCTB,
nonoOpaHHBEIX 10 ONpeIeJIeHHEIM NpM3HakaM. OObeKTaMyM MX MOTYT OHBITb
pacrnpaBJieHHEIE UM 3acCylleHHBIE HAaCEKOMHEe, pakooOpasHBE, PaKOBWHH
MOJUIJIIOCKOB, OTIEJIbHEE YaCTM CKEJIETOB XMBOTHEIX . B KOJUJIEKUMAX COUETanT
HaTypaJibHElE OOBEKTH C MX M300paxXeHMeM B BUIE PUCYHKOB MUJIM MYyJISXEMN
- yMuTauuy. [penjyioxXeHHHE B IepeduHe MOopdosyIorMUecKyre KOJUIEKLMUM AT
IpelCcTaBJIEHME O BHEMHEM CTPOEHMM OPIT'aHOB WMJIM MX dYacTel, [IO3BOJISIT



IPOBOIOUTL CpPaBHEHMS OOBEKTOB, BHESCHSATbH MX OOIMEe YEepPThl M YEepPTH
pazmmumusa (HanpuMmep: "llpencraBuTesM OTPANOB HACEKOMEX" M Op.);
OOWeOMOJIOTUUECKME KOJIJIEKUIMM I[IO3BOJIAKT BHACHATH B3aAMMOCBSA3U B
OPTaHUYECKOM MUPE, pacCMaTpMBaThL Pas3BUTHE OPIaHM3MOB, IPOCJEXMBATH
ofwebnoIoTMUEeCKME 3aKOHOMEPHOCTM (HanpumMmep: "IllpMMepH 3alMTHEIX
npucnocobyieHuy y Hacekomelx") . Kojamexkiuun, Kak U repbapuir, MUCIOJIb3YT
KaK pas3maTOuHBM MaTepMall OJS OEeMOHCTPpalUMM M3ydaeMHX OOBEKTOB, IJIid
BBINIOJIHEHMA MNPAKTUUECKUX BalaHMUM [IPpM BaKpelJleHUM MaTepuala WIn
OVATHOCTUKM YyUeOHBEIX Pe3yJIbTaTOB.

O3HaAKOMJIEHME yUallMXCS C MUKPOCKONMUECKUM CTPOEHUEM XUBHX OPTaHMU3MOB
— OIHa U3 TJIaBHEMIMX 3ada4d HayKlM, IIO03BOJIAKNIIMX IIO0OOBECTHM IKOJIbBHMKOB
K [IOHMMAaHMK €MHCTBAa OPTaHMUYEeCKOI'o MMpa . IJa NpoBeneHMs J1abopaTOPHBIX
paboT B LUMOPOBYI JJabopaTOopHMio BKJIIIOUEH MUKPOCKOII, a B KOMIIJIEKTE I1OCYIH
¥ ODOpyInOoBaHMA OOWETO HAa3HAUEHUS MMEKTCS HeoOXOoOMMOe OCHAalleHMe IJig
NpoReIeHMs J1abopaTOpPHEX paboT.

Indpporasa jabopaTopmusa BKJIHOUAET HAOOP OJIS M3TOTOBJIEHUA
MUKPOIIpenapaToB. CeBexue NpernapaTe M3TOTABJIMBAIT OJIS HEMENJIEHHOTO
paccMoTpeHMsa. K HMM OTHOCSATCH XMIOKOCTHEE (OOBEKTH OOBIUHO I[IOMEMAKTCHI
B BOIYy, a IIpelapaTH COXPaHAKNTCHA B TeUueHMe HECKOJIbKUX IOHEeMN), CyxXue
(HanpuMep, dYacTHuly OTHUUYBETO [Iepa, NOPOCTO IMOJOXUTH Ha [IpeIMeTHOe
CTEKJIO U MUKPOCKOIMPOBATEL) , XMBEHE IIpelapaTh (Ma3kM — KallJM XMIKOCTU,
HalopMMep KPOBM) UM BUTAJIbHBEIE NIpernapaTh (KOTOPhBE MCIOJIb3YITCS OJIS
V3y4YEeHMA MAJIOKJIETOUHHX OOBEKTOB (NpocCTeruMx, KOJIOHMM BOIOPOCIEN),
o1a HabjomeHMs OBMxeHusS (Tybenbxy, ameOrwl) . IIpuroroBJeHME
MUKpOIpernapaTa BepabaTeBaeT y ydalle'oCsad HABHKM CaMOCTOATEJIbLHOM
PaboTE, AKTUBUBUPYET UX IO3HABATEJIBHY IOEeATEeJIbHOCTHL M 3HAKOMUT C
TEXHUKOM M MeTOIMKOM HaydHOT'O MCCJeHOoBaHMS. B LUOPOBYID J1abopaTopMio
BKJIOUEH TakKXe UM Habop MUKPOIPEeNnapaTOoB, KOTOPHM COIEPXUT TOCTOSHHHE
operapaTel, IOOJII'Oe BPEeMS COXpPaHdnIMecsd B NOPUITOIOHOM OJIS
MUKPOCKOIMPOBAHUSA BUIE.

CilenyeT OTMETMTbL, YTO HapAny C MCIOJIb30BaHMEM II€PEeUMCIJIEHHOT'O BHIIE
yueOHOT'O ODOpPYHOBAaHMSA BAXHYK POJIb B U3YYEHUM OMOJIOTUM UIPAKRT
NPUPONHEE OOBEKTH, Tak KakK B OOJBIMHCTBE CJIydaeB TOJIBKO OHM MOTYT
oBecneunTh HaMOOJBUYID KOHKPETHOCTL M IOJIHOTY 3HAaHMUM ydallMxcHd,
noMoramnT QOPMUPOBAHMI Y HUX NPAaBUIILHEIX OMOJIOTUMYECKMX 3HaHMM. K TaxkmuMm
XMBEIM OOBEKTaM OTHOCAT PacTeHMA, XMBOTHEIE XMBOT'O yI'OJIKa, akKBapmyma,
TeppapuyMa. 900eKTMBHEM CPeACTBOM 3HAKOMCTBAa C NPUPOIHEIMU OOBEKTaMM
ABJIAKTCHA 3KCKYyPCUM B OMOJIOTMUYECKME M KpaeBenuecCKMue Mys3elu,
foTaHMUYeCckMe Ccalbl, 3O00NapkyM M OKpyXalllMe WMKOJIy €CTeCTBEHHBEE U
MCKYCCTBEHHEE IPUPONHEE CooObmecTBa .

TpaOMLUMOHHEE OMOJIOTUYECKUE MYJISXU M MOIEJIM B HaCTodllee BpeMsa yCIIEelHO
3aMeHAnTCHd LMPPOBEIMM OOpas30BaTEeJIbHEIMM pecypcaMm: BurneodpparMeHTamu,
aHMMallMeY, BUPTyalbHEIMM JlabopaTopuamMu. [udpoBEe 0oOpasoBaTeJIbHBEIE
pecypcCe He MOTYT CTaThb I[IOJIHOLIEHHOM BaMeHOM pPeallbHEIX IIPUPOIHEIX
OOBEKTOB, HO AT BO3MOXHOCTE I[IO3HAKOMUTBCA C OOJlee WLMPOKMM KPYI'OM
OOBEKTOB, CO3HAalT NPENIOCHIIKM IOJA MHTeHCUMKaALUM 00pasoBaTeJILHOI'O
npoluecca u obeclnedunbBalnT Hes3aMeOJMTEJIbHYyI OOpaTHYK CBA3b,
KOMIBROTEPHYK BMUI3yalM3aLuuon MHQOpMALMM, aBTOMATM3ALUID YIPaABJIEHUS
Yy4eOHOM IOeATEeJIbHOCTBK M KOHTPOJIb €& pPesyJbTaTOB.



OCHameHme IOJId M3YyYEeHMA XVMUM IIpelCTaBJIEHO B BUMIAE IOEMOHCTPALMOHHOI'O
O@OpyHOBaHMH, KOMIIJIEKTA XVMMMNYECKUX PeaKTMBOB C H@O@XOHMMHM
oBopyIOOBaHMEM M3 OOMEeTrOo KOMIJIEKTA I[IOCYIHEl M ODOpyIdOoBaHMA IJid
YUEHMUYECKMX OIIBITOB M KOMIIJIEKTA KOJIIIeKUMuM. KpoMe TOro, Npu M3YUYeHUU
XVIMIY VICIIOJIB3YyeTCHA o@mag IJId €CTeCTBEHHO-HAY4YHOI'O LIMKJIAa HM@pOBaH
nabopaTopusa, a Takxe LubpoBas JjabopaTopus 10 XUMUM (Kak
OOMOJIHUTEJIbHEIM BJIEMEeHT IJid YIJIYyOJIeHHOTO MI3YyUeHUsS XVUMUM) .

IeMOHCTPALMOHHEM BKCIEPUMEHT ABJISETCS BaXHOM YAaCThIO OOYUEHUS XUMUMA.
3mechb BaXHO IIOMHUTL, UYTO IIPM €TI0 NPOBedeHUM 00g3aTesIbHO OOJDKHEL OHITH
COOJIIEHE BCe HeODXOIOMMBIE DTAallbl:

IOCTaBKa LeJIM DKCIepUMMEeHTa,

onMcaHMe HeOOXOIOMMOT'O OJIS €T'O BHIIOJIHEHMSA ODOPYHOBAaHMS UM PEaKTUBORB,
NJIaHMPOBAHME IMOopSlka NPOoBeIdeHusd,

ONMCaHMe MCXOIOHEIX BeleCTB,

IIPOTHO3MPOBaHME OXMIOAEMEIX B peaKHMOHHOﬁ CMEeCU WU3MEHEHUM U
Pe3syJyIibTaTOB OSKCIIEPMMEHTAa,

OIIMCaHume MBMeHeHMﬁ, InpomsoumenumMmx C BeleCTBaMl,
@OpMyHMpOBKa BEIBOOOB M3 JSKCIIEPMMEHTaAa,

CO3IOaHMEe PUCYHKA DBKCIEPMMEHTAJIBHOM YyCTAaHOBKM M COCTaBJIEHUE
YypPaBHEHUS pPeaKLUM.

B mnpouecce npoBeleHMA IEeMOHCTpalLUM, ydallMecsd OCBaMBAT DTallH
OpOBEOEeHUS OIBITa, NODTOMY Hambojiee 3QOEeKTUBHEIM ABJISETCHS HE NPOCTOE
ONMCaHMEe OIbElTa yUMTeJIEM, a MCIOJb30BaHME BBPUCTUUECKOM Oecenbl. llpu
peanm3aluMy TaKOoT'O ClieHapud Iaxe He OYeHb CJIOXHBIM OIBIT 3aHuMaeT
IOOBOJIBHO MHOTO BPEMEHM, HO CJIeNOBaHME eMy I[103BOJideT OOeCHeduThb
IIOHMMaHMe 00ydarmyMMCS NPMEMOB HAYUHOT'O IIO3BHAHMA M MUCIOJIbE30BaHME MX
yXe B CaMOCTOATEJIbHOM NeATeJIbHOCTM B IIPOollecCe yUYeHUUeCKOI'O
SKCHepuMeHTa. Ha HavajlbHOM D>Tane mlsyueHus xuMum (B 8 - 9 kjaccax)
VIMEHHO TaKOM MOIOXOI MNO3BOJISET HOCTUUL MaKCHUMAJIbEHOM 30OEeKTUBHOCTHU OT
OpoBeneHUS JIabOpPaTOPHEIX UM HNPaKTUUYECKUX paboT, a Takxe chOopMMpPOBaATH
Yy ydJallMXCHa OTBETCTBEHHOE OTHOUIEHME K BKCIEPUMEHTY.

[lpy OLLEHMBAHUM YUYEHMUUECKUX [IPaKTUUECKMX paboT LejiecoobpasHO
YUMTHBATL [IOOXONLI, MCIIOJb3yIMEe B SK3aMeHalMOHHEIX MaTepualax. Tak,
B HaCTodllee BpeMsd IpelnjlaraeTCcsa 3KCIepMMeHTallbHOe 3alaHue,
npenycMaTpupaplee BHOOP OBYX BEUIECTB U3 NATU NPEIJIOKEHHBIX U
IpOBEeNEeHMEe C HUMMU peakKluy, oTpaxaolMxX XMMUUeCKMEe CBOMCTBA YKAas3aHHOTO
B yCJIOBMM 3amaHusa BemecTBa. OlLleHMBaHME MIET Ha OCHOBAHMM OTUeTa
yU4eHMKa O NponejlaHHOM paboTe (ypaBHEeHMS peaklMy, BEBOIBE O
HaOIOOEeHMAX) M Ha OCHOBAHUM NPAMOTO HaOJIOIEHMS 3a NEeMCTBUAMM yUeHUKA
IO [IPOBEIEeHMIO OIETORBR. IIpM 2TOM BHIOEJAITCH BTalb oTOOpa BEUWEeCTB U
CMEWMBaHMA BEUEeCTB B COOTBETCTBMM C IyHKTaMM MHCTPYKUMM K paboTe.



BaxHelumyM HalpaBJIEHMEM KaK IOEeMOHCTPALMOHHOT'O, TaK M YUEHUYECKOTO
SKCIEPMMEHTa HOOJDKHO CTaTh MCIOJIb30BaHMe LUAPOBOM JabopaTopuu,
KOTOopasa INO3BOJIAET OPIaHM30BAThH XMMMUECKUM DKCIEPMMEHT Ha
IPUHLUUNIMAJIEHO HOBOM YPOBHE, IE€PEeMTU OT KauyeCTBEHHOWM OLIEHKU
HabJIoIaeMbIX SBJIEHUM K CUCTEMHOMY aHallM3y KOJMUEeCTBEHHBIX
xapakTrepucTtuk. l[lpm paboTe C maTuMkaMM LUOPOBOM JjabopaTopum
obecneuyBaeTCsa ABTOMATUBUPOBAHHEM CcOOp M oOpaboTKa HOaHHBIX, XOX
BKCIEePUMMeHTa MOXeT oTobpaXaTbCsa B BUIe I'PAa@UKOBR MM IOKa3aHUM
nIpMbOPORB, a Pe3yJIbTAaTH BKCIEPUMMEHTOB MOTYT COXPAaHATHLCS IOJIUTEJIBHOE
BpeMsa. Haubojiee aKTyaJIbHBIM IOJI XUMMUM SBJISETCH INepexol K
KOJIMUECTBEHHEIM XapaKTepUCTUKAM, KOTOPHEM MOXHO MNPOUJIJIIOCTPUPOBATH
CIlenynlMMM [IPMMEePaMM: MI3YyUeHMe CTPOeHUs IIJlaMeHM, olpenejyieHue pH B
Pa3HEIX Ccpellax, OlpelelieHMEe CKOPOCTU PeaKLUMUM, MIYyUYeHMe BIIUIHUSI
KOHILIEHTPalUUM M TeMIepaTyph Ha CKOPOCTH peaKLUu.

IIndporas jabopaTopmsa [HO3BOJISET PEaJIM30BATH MEXIPEIMETHBEE CBSA3U C
OIPpYyTUMM [NpelIMeTaMM e€CTEeCTBEHHO-HAy4YHOI'O LMKJIAa, [IOCKOJIBKY IaerT
BO3SMOXHOCTB BEIIIOJIHATE MHTEI'PMPOBAHHEIE yHGGHHe MCCJlIegoBaHMA TIIO

€CTeCTBEHHEIM HaykKaM, IIPVMMEHATDbL M OCBaMBaATb 3JIEMEHTEI CTATUCTUKNM U
MH@OpMaHMOHHHe TEXHOJIOT'UN .

punoxexnmue N 6

kK MeTommueCcKMM PeEKOMEHOAUVIAM

[IPVMEPHHEI EPEUYEHD
OBOPYIOBAHVA, PACXOIHHX MATEPHMAJIOB, CPEICTB OBYUYEHNA
U BOCIHUTAHRMA IJIA CO3IAHVA VM OBECIIEYEHNA OYHKIVMOHMPOBAHNMA
LIEHTPOB OBPABOBAHMA ECTECTBEHHO-HAYUHOM M TEXHOJIOTMUECKON
HAIIPABJIEHHOCTEM "TOUKA POCTA" B OBIEOBPA3OBATEJILHEX
OPTAHUBAIMAX, PACIOJOXEHHHX B CEJILCKOM MECTHOCTU

M MAJIBIX T'OPOJAX

Tabauiia N 1

CTAHIOAPTHHI KOMIJIEKT



EcTecTBEHHO
—Hay4yHasd
HanpaBJIEHHO
CThb

HamMeHOBaHU Kparkue KommuecTBo KojamuecTBO
e NPpYMEPHbBE EeOMHMIL OJI9 E€OVHWIL IOJI4

O0DOpPYyLOBAHU TeXHMUECKMEe o0umeobpa30B o0meobpasos
A XapaKTepUCT aTeJIbHEIX aTeJIbHBIX

VKU opraHmM3aLuMuM opraHM3alun

, He , ABJIARIVXCA

ABJIAKINMXCA MaAJIOKOMIIJIEK
MaJIOKOMILJIEK THBIMM, €.

THEIMM, e€1.

M3M.

Obumee
o0BopPyoOBaAHU
e (pusuka,
XUMMUS,
fuosiormsa)

Iudporasa Iudporon 3 wr.
nabopaTopus DaTuuK
yueHMYecKas 2JIEKTPONPOB

(duzmka, OIOHOCTU
XUIMUA,
OroJiormsa) Indposon

maTumk pH

Indposon
DaTUUK
IIOJIOXEHMS

Iudporon
DaTuUmMK
TeMIIepaTypPh

Indposon
OaTumK
abCOJITHOTO
OaBJIeHUSA

IndporoM
ocuuiiorpad
nyeCcKmUm
OaTUUK

Becu

I3M.



3JIEKTPOHHEIE
yuebHeie 200
T

MUKPOCKOIT :
UUOPOBOY UK
ONTUUECKUN C
yBeJIMUYEeHMEM
or 80 X

Habop mnsa
M3TOTOBJIEHU
A
MMUKpOIpenap
aTOB

Mukpomnpenap
aTel (Habop)

CoenmMHmMTEIb
HEIE TIPOBOIA,
OpoTrpPaMMHOE
obecrnieueHue
4
METOOMUECKU
e ykasaHusa

KOMIIJIEKT
COIYyTCTBYIOI]
VX BJIEMEHTOB
IOJIST OIBITOB

10 MexXaHMuKe

KOMILJIEKT
COIYTCTBYIOI]
UX DJIEMEHTOB
IOJIS OIIEITOB
10
MOJIEKYJISAPHO
n dusukKe

KOMIIJIEKT
COMYyTCTBYIOII
VX DJIEMEHTOR
IOJIST OIBITOB
o
BJIEKTPOOMHA
MUKE

KOMIIJIEKT
CONYyTCTRYIONI
MX BJIEMEHTOB
IJIS OIIBEITOB



KowmrmgiexT
IOCyIOsl U
o0OopymOBaHMU
g Onsd
YUEeHUUEeCKUX
OTIEITOB
(dmBuKka,
XUMUS,
ourojgiormud) .

I1IO0 OIITUKE

MTaTmB 3 mT.
J1abopaTOPHE
M XUMUUE CKUM

Habop uyamek
[leTpn

Habop
VHCTPYMEHTO
B
npenapoBalb
HEBIX

JJoxka nOJjsga
CXMI'aHWMA
BelleCTB

Crynka
bapdopoBasa c
[IeCTUKOM

Habop 6GaHok
IOJIg XpaHeHUsd
TBEPIOLIX
PEaKTUBOB
(30 = 50 m)

Habop
CKJISHOK
(pJjtTaKOHOB)
IOJIs XpaHeHUs
PacTBOPOB
pPEeaxTUBOB

Habop
IpubOpPOK
(IIX-14,
IX-16)

[Ipubop nijsa
[IOJIy4YeHMA
Ia30B

CnupToBKa

T'oprouee 1nia
CIMPTOBOK

duIIE TPOBAJIb
Has Oymara

mT .



BVOJIOTVIA

KowmrmgiexT
BJIAQXHBIX
npenapaTos
OIeMOHCTpaluu
OHHEIV

(50 mT.)

Komnba
KOHMUEeCKas

[lajiouka
CTeKJISHHAasd
(C PE3UHOBEIM
HAaKOHEUHUKO
M)

Hameuka njsg
BHIIAPVBAHUA
(BERIIApPMTEJIb
Has Jalleuka)

MepHEBI
UMIIMHIP
(rmJacTMKOBEL

o

)

BopoHuka
CTEKJISHHAA
(manasg)

CrakaH
CTEeKJIAHHLMN
(100 ™)

T'azooTBOHA
4 TpybOka

Haz3HauyeHMe : 1 wr.
IeMOHCTpAaLM

OHHOE,

MaTepMall
KOHTEeMVHePa :
[JIaCTUK,

TepMEeTHUYHA A
KPBIIKA :
HaJnu4aue,

KpenJjieHue
SKCIIOHATa:

HaJjim4yume,

KOHCEPBUPYI

1 mor.



nmee
BEeleCTRO :
HaJauyuue,

HakJIemka cC
HaVMMeHOBaHU
eM: HaJluuue.

He MeHee 10
npenapaTos
us
IIpMBEOEHHOT
O HMXe
CIMCKaA :

BJiaxHeIM
npenapart
"Beszyoka"

Br1axHBIM
npenapar
"T'agioka"

BJiaxxHEIM
npenapart
"BHyTpeHHee
CTPOEHUE
OPIOXOHOTOTO
MOJLTIOCKA "

BriaxHem
npenapart
"BHyTpEeHHEES
CTpOEeHME
KPBICHL"

BiiaxHBIN
npenapat
"BHYyTpEeHHEE
CTpOeHue
JIarymKm"

BJi1axHBIN
npenapartT
"BHYTpeHHEee
CTpOEeHMUE
nTmie"

BitaxHEBIN
npenapart
"BHYTpeHHEee
CTpPOEHUE
PBIOBL"



BJiaxHeIM
npenapart
"Kapacp"

Bi1taxHBIN
npenapart
"KopeHb
B6o0BORBROTO
pacTeHus C
KJIyOeHbKaMu

w

BitaxHBIM
npenapar
"KpeBeTka"

Bi1axHBIM
npenapar
"Hepeuna"

BiiaxHBIV
npenapart
"PasBuUTHE
KOCTUCTOMN
PEIOBL"

BiiaxHBIV
npenapat
"Pazputue
KypuLs"

BiiaxHBIM
npenapar
"Cumdpomenys
a"

BiiaxHBIN
npenapaTtT
"TpuTon"

BiiaxHBIV
npenapat
"Uepenaxa
tonoTHasa"

Br1axHBIM
npenapar
" Y)K "

Bi1axHBIM
npenapat
"HH.LepMLLa "



Komrigrex
repbapmesn
OIeMOHCTpaLluu
OHHEIV

HarHaueHMe: 1 mr.
IeMOHCTpalu
OHHOE,

OCHOBa IJid
KpEeINJIeHMS :
TepOapHBI
JNCT,

CIIMCOK
SOKCIIOHaAaTOB
HaJin4dune

He MeHee 8
repbapuen U3
IIPMBEOEHHOT
O HMXe
CIIMCKa :
HaszunaueHue:
IOIeMOHCTpaluu
OHHOE,

OCHOBa nOJs
KpelrJjieHnAa :
TrepOapHBIM
JuCT,

CIIICOK
OKCIIOHATOB
HaJimume

He MeHee 8
repbapues U3
IPpUBEIEeHHOT
O HUXe
CHMCKa:

T'epbapun
"IlepeBbda U
KyCcTapHUKu"

T'epbapun
"IMKopacTylL
e pacreHua"

T'epbapun
"KopMOBEIE
pacreHua"

T'epbapuin
"KyJib TypHEIE

mT .



KomMmnmiexT
KOJIJIe KLU

pacreHua"

T'epbapuin
"JlekapcTBEH
HBIE
pacrenmua"

T'epbapumn
"MeIOHOCHEE
pacreHua"

T'epbapun
"Mopoosorusa
pacTeHum"

T'epbapun
"OCHOBHEHE
TPYIIIIEL
pacrenmm"

T'epbapun
"PacTuTeJsbH
ble
coobumecTra"

T'epbapuit
"CeJlbCKOX03
AMCTBEHHBIE
pacrenusa"

T'epbapun
"dnoBUTEIE
pacreHua"

T'epbapuit K
KYypPCyY OCHOB
no obmen
OmosIoTUM

HarHaueHMe: 1 mr.
IeMOHCTpPaLu

JeEMOHCTPpaU OHHOE,

OHHHIM (IIO

Pa3sHBEIM TEeMaMOCHOBaA HOJIA

Kypca
OmosIoTmnM)

KpeInJjieHUs &
HaJauyuue,

HaKJIEVMKMU C
HaVMEeHOBAaHU

EM: HaJinmdme

He MeHee 10

mT .



KOJIJIEKLMY U3
IIPMBEOEHHOT
O HMXe
CIMCKa :

Komnexkumsa
"T'oJI0OCEeMEHH
Ele pacTeHusa"

Komnekumsa
"OburaTeau
MOPCKOTO
oHa"

Komnexkuusa
"I1aJIeOHTOJIO
ruyeckaga"

Komnnexkumsa
"IlpencraBuT
e OTPSAIOoB
HaCceKOMBIX"
KOJIMYECTRBO
HaCEeKOMHIX :
He MeHee 4

Konnexkumsa
"IlpmMeprl
3alMUTHBIX
npucrnocooJse
HUM Y
HaCeKOMBIX"

Komnekumsa
"I[lpucnocodbu
TeJIbHEIE
UBMEHEHUS B
KOHEUHOCTSAX
HaCeKOMBEIX"

Komnnexkumusa
"PazBurnue
HAaCeKOMEIX C
HETIOJIHBIM
IpeRpalleHue
M"

Konnexkumusa
"PasBUTHUE
HaCeKOMEIX C
[TOJIHBIM
IpeppalleHre
M"



XVIMMA

IHeMoHCTpaum
OHHOE
0BOopPyLOBAHU
e

Komnnexkumuga
"PaszBuTue
e HMIH"

Komnnexkumusa
"PaszBuTue
babouxkm"

Komnexkumusa
"PaKOBMHEL
MOJIJIIOCKOB"

Komnnexkumus
"CemencTBa
Habouexk"

Komnnexkumusa
"CemeMcTBa
KyKOB"

Konnexkums
"CeMeHa U
rjioner"

Komnexkumsa
"dopMma
COXPaHHOCTU
MCKOTlaeMbIX
pacTeHum u
XUBOTHEIX"

Habop
1aJIEOHTOJIOT
NYeCKUX
HaxXOOOK
"Tlpoucxoxnoe
HUe
uejioBeka"

KOJIMUECTBO
MoIeJieM: He
MeHee 14

CocTasn 1 mr.
KOMILJIEKTA :

Cronmk
IO O BEMHBIM

mT .



HazunaueHue:
cbopka
yueOHBIX
YCTAaHOBOK,

pasmep
CTOJISUHMLIE ¢
He MeHee 200
* 200 wmwM,
[1JIa BHEIM
MoOBLeEM C
[TOMOIIL 0
BMHTA :
Haauume

lraTms
OIeMOHCTpalu
OHHEIM
XVMMUECKUN :
HazsHaueHue:
OEMOHCTpPaLUu
4 NpubOPOBR U
YCTaHOBOK,

onopa,
CTEepPXHU,
JIanku,
My TEI,
KOJIbIIA :
Hamuue,

BOBMOXHOCTb
3aKpenjeHns
3JIEMEHTOB Ha
pPa3aInMyHOM
BEICOTE :
Haam4due

AnnapatT nmuda
NIpoOBeneHNA
XUMUUE CKMX
PEeaKLUM :
HazHaueHue:
IOeMOHCTpalu
A XMMUYECKUX
peaxuuit,

IIOTJIOTUTEJb
napoB u
Tas30B:
Haluuue,

MaTepuaJl



KOJIOBI
CTEeKJIO

Habop nnsa
3JIEKTPOJIN3a
OIeMOHCTpalu
OHHEIN :
HaszHaueHue:
U3YyUEeHUE
3aKOHOB
3JIEKTPOJIN3a
, COopka
MOIoenun
AKKYMYJIATOP
ay

€MKOCTb :
HaJaudue,

BJIEKTPOMEL:
HaJnuye

KowmmmexkT
MEPHBIX KOJIO
MaJIoTo
obwbeMma :
HaszsunaueHue:
OIeMOHCTpaLluu
OHHEIE OIIBITEHI,

obweM koJID:
or 100 Myt mo
2000 wi,

KOJIMYEeCTBO
koJb: He
mMeHee 10
mT.,

MaTepMa
KoJIO: CTEeKJIO

Habop
dJIaKOHOB
(250 = 300 MmJ1
IOJIg XpaHeHUs
PacTBOPOB
PEAKTUROR) .

HaszsHaueHue:
XpaHeHue
pPacTBOPOB
PeaxKTMBOB,



KOJIMYeCTBO
dJIaKOHOB: He
mMeHee 10

mr .,

MaTepmaln
dJIaKOHOB :
CTEKJIO

npobka:
HaJauuye

[lpubop nnd
OHNEITOB II0O
XVUMUU C
BJIEKTPUUECK
VIM TOKOM
(1abopaTopH
BINL)

[lpubop nnsd
WIJIIOC Tpaumum
3aKOoHa
COXpaHeHUs
MaCCEHl
BEIEeCTB :
cocyn

JJangoJsbTa :
HaJmuuue,

npobka:
HaJuuue,

TUI npubopa:
IOIeMOHCTpaluu
OHHBIN

HenuresbHa4d
BOPOHKA :
HasHaueHue:
pasnoerseHue
IOBYX
XUOKOCTEM 110
I[IJIOTHOCTU,

MaTepual
BOPOHKU :
CTEKJIO

YcTaHOBKa
OJ1d



[IEepPeTrOHKMU
BENECTB :
HasHaueHue:
OEMOHCTpPaLUu
I OUMCTKU
BelmecTBa,
IepeTroHKa,

KOJIOHI,
XOJIOOUIJIb HUK
s
oxJlaxIeHusd,
aJIJIOHX,
npobka:
Haauuue,

OJIvHa
YCTaHOBKM @
He MeHee 550
MM

[lpubop nnsd
[IOJIy4YeHUs
Ta30B:
HasHaUeHM e :
[IoJIydeHMe
Taso0B B
MaJIbIX
KOJIMUeCcTRBax

’

cocrTasn
KOMIIJIEKTA :
He MeHee 6
npeaMeToOB

Bausa
KOMOMHMPOBa
HHasa
JabopaTopHa
a: BaHga
BOIOAHAA:
HaJu4ue,
KOJIbLA
CMEHHEBIE C
OTBEPCTUAMMA
PasHoOTo
oyaMeTpa:
HaJu4ue,

IIMTKa
BIJIEKTPUUECK
as: HaJauudue



3.2.

KowmrmgiexkT
XVIMMUE CKUX
PEaAKTUBOB

dapdoporad
cTymnkKa c
[IECTUKOM :
HaszsHaueHue:
OJ1d
pasMesibUYeHU
g KPYIHBIX
bpaxumm
BEUWECTB U
OPUTOTOBJIEH
us
IIOPOMKOBBIX
cMmecen

KowmmnmexT
TEPMOMETPOB
(0 - 100C; O
- 360 Q)

CocTas 1 mr.
KOMIIJIEKTa :

Habop
"KucmgoTe"
(azoTHasga,
cepHas,
coJisgHas,
opTodochopH
as)

Habop
"TUIPOKCUILL
" (rumpokxcun
Bapusd,
TUMOPOKCUL
Kanug,
TUMOPOKCUL
KaJblUud,
TUMOPOKCUL
HaTpuA)

Habop
"OxcuOer
MeTaJiJioB"
(aJIIOMMHM S
oxkcun, Bapud
oKCUI,
xejesza (IIT)
oKCUI,
KaJlblys
oKCUI,

1 mor.



MaTHUSA

oOKCHI, MeIu
(II) oxcuxm,
LIMHKa OKCUI)

Habop
"leJIOUHBEIE U
meJIouHO3eMe
JIbHEBIE
MeTaJue"
(mmTui,
HaTpuM,
KaJIbLIUM)

Habop
"MeTaJsmne"
(aJTIOMMHMI,
xejeso,
MaTHUMA,
MenbL, LMHK,
OJIOBO)

Habop
"leJIOUHBEIE U
meJIouHO3eMe
JIbHEIE
MeTaJue"
(mmTui,
HaTpuM,
KaJIbLIUM)

Habop
"OrHeonacHH
e BemecTBa"
(cepa,
docoop
(KpacHBM) ,
OKCUI
dochopa (V))

Habop
"T'ajioreHs"
(om, ©OpoM)

Habop
"T'anoreHMIOw
" (aJIIoMMHMSA
XJIOPUI,
aMMOHM S
XJIOPUI,
Oapmsd
XJIOPUI,
xejeza (IIT)



XJIOPUI,
KaJausa yionmi,
KaJms
XJIOPUI,
KaJlbLuUs
XJIOPUI,
JINTUS
XJIOPUI,
MaTHUA
XJIopMa, Melnu
(IT) xjopwuzm,
HaTpUA
tpomMmm,
HaTpu4d
¢Topnxn,
HaTpUA
XJIOPUI,
LMHKa
XJIOpKUI)

Habop
"CynedaTel,
CyJibQUIH,
CyJnbQUTHE"
(aJroMMHM A
cynedar,
aAMMOHM S
cynedar,
xejesa (IT)
cynbdum,
xeJjeza (ITI)
cynebdar,
7-MM BOIHBIM,
Kanms
cynedar,
kobasbTa
(I1)
cynebdar,
MaTHUSA
cynbbdar,
Menm (II))
cynbdar
©e3BOOHHIN,
Menu (II)
cynedaT 5-Tm
BOIIHEIM,
HaTpUsa
cynedum,
HaTpPUA
cyneduT,
HaTpu4d
cynedar,
HaTpUsa



rmnpocynbda
T, HUKeJS
cyJbdar

Habop
"KapboHaTs"
(aMMOHMS
xkapboHaT,
Kanmsa
kapboHarT,
mMenm (IT1)
KapbOoHAT
OCHOBHOM,
HaTpHU4d
kapboHarT,
HaTpUA
IMOPOKapOOH
aT)

Hatop
"®ochaTer.
CunuxkaTe"
(xaymsga
MOHOTHUIAPOOP
Todocdar,
HaTpPUS
cunuxkatT 9-Ttu
BOJIHHIN,
HaTpPUA
opTodochdaT
Tpex3aMeleH
HEIMI, HaTpuUAa
ourunpodocd
arT)

Habop
"ALeTaTH.
PonmaHmnarr.
CoenmHeHMA
xejieza”
(kayma
auerar,
xKanuga beppo
(IT)
TreKcalMaHum
, kKanus
deppo (III)
TeKCalMOHUL
, kKanus
ponaHmm,
HaTpu4d
auerar,
CBMHIIA



aleTar)

Habop
"CoenuHeHMA
MaprasHua"
(kammusa
nepMaHTaHaT
, MapTraHla
(IV) oxcun,
MapraHia
(II)
cynedar,
MapraHia
XJIOpUI)

Habop
"CoenuHeHMA
xpoma"
(amMMOHMSA
ouxpomart,
KaJunsd
ouxpomartT,
KaJus
XpomarT,
xpoMma (IIT)
XJgopun 6-Tu
BOIIHLBIN)

Habop
"HurpaTe"
(aJroMMHM A
HUTPAT,
AMMOHUSHA
HUTpPAT,
Kaams
HUTPAT,
KaJlbLuUsd
HUTpPAT, Melu
(IT) "HuTparT,
HaTpUH
HUTPAT,
cepebpa
HUTPAT)

Habop
"/HOVMKATOPH
" (;maxmMmomm,
ME TUJIOBHIM
OpaHXeBH,
benondpraneu
H)

Habop



"Kucisoponco
oepxalue
OpPTaHUUYEeCKU
e BemecTBa"
(aueToH,
TJIVLIEPUH,
OM3 TUMIIO BRI
30Up, CIOUPT
H-0Oy TUJIOBHIM
, CIUPT
U30aMUIIOBEIN
, CIUPT
U300y TMIIOBEL
VI, CIOUPT
DTUJIOBLIM,
dbeHnom,
bopmasuy,
DTUIIEHTJIMKO
Jib,
YKCYCHO—2TU
JIOBEIM 20UP)

Habop
"Yroaieromopo
oe" (BOeHsBuH,
TexKcaH,
HedTH,
TOJIYyOJI,
LUMKJIOTeCKaH

)

Habop
"KMCJIOTE
OpTaHUUYEeCKU
e" (xucigora
aMMHOYKCYCH
asi, KucioTa
teHzsoOVHAaA,
KMCJIOTa
MacJsHasg,
KMCJIOTa
MypaBbUHAaS,
KMCJIOTa
oJIeMHOBAaH,
KMCJIOTa
NaJIbLMUTUHOB
as, KucJoTa
CTeapMHOBAH
, KucioTa
yKCycHasd,
KMCJIOTa
maepeJyieBasd)



Habop
"YraneBonwl.
AMUHE"
(aHMIIUH,
aHMIINH
CEPHOKMCJIIEIN
, Ad-1JioKo3a,
Me TMJIaMUH
TUOPOXJIOPUD
, caxapoz3a)

3.3. KowmriiekT HasHaueHue: 1 wr.
KOJIJIEKILMI U3OEMOHCTPALIU
CIMcKa OHHOE,

BUI
YIIaKOBKM :
Kopobka,

OIimMmcaHme :
HaJinm4yume

CocTasn
KOMILJIEKTAa :

Komnexkumusa
"BojiokHa"

Konnexumsa
"KaMeHHEBIM
YyTOJb U
NPOOYKTH €TI0
nepepaboTKu

w

Konnexkums
"MeTaJuiel u
crjiaBer"

Konnexkumsa
"MuyHepaJks U
TOpPHEIE
noponu" (49
BUIIOB)

Komnnexumnsa
"MuyHEepaJlbHEL
e ynobpeunua"

Konnexkums
"HebdTe u
IIPOOYKTEL €&



OUBVIKA

nepepaboTKU

"

Komnexkumusa
"Ily1acTMacCCH

w

Konnexkums
"Tongmeo"

Komnexkums
"UyryH U
crayjp"

Komnexkuusa
" Kayqu"

Komnnexkumusa
"TkaJjia
TBepnocTm"

HabGoprel nns
MOINeJIMpPOBaH
UsS CTPOeHUS
OpTaHUUYEeCKU
X BEIEeCTB
(yuyeHMUeCcKU
e) He MeHee 4
mT.

CocTasn 1 mr.
KOMILJIEKTA :

lraTms
OeMOHCTpalu
OHHEIN :
HaszsxnaueHue:
npoBeneHme
OIeMOHCTpaLu
OHHBEIX
OIBITOB,
OCHOBAaHUE,
CTEpPXeHb,
Jlarnku,
KOJIblla,

My dTEL
Haluume

CToImk

mT .



I[IOOBEMHBIN ¢

Tun cTosmkKa :
yueOHb1/ 186
OpaTOPHHI,

oriopa,
CTepXeHb
BUHTOBOM,
BUHT
PeTyIMpPOBOY
HEBI :
HaJIUuue,

dyHKLMA
nommeMa u
ONyCKaHUSA
CTOJIMKA :
HaJmuue

VICTOUYHUK
IIOCTOSHHOTO
u
[IEpPEMEHHOTO
HalOpsAXeHUS :
HaszsHaueHue:
OJi19 TIUTAaHUA
pPerynmupyeMsl
M [I€PEMEHHBIM
U IIOCTOSHHBEIM
TOKOM
BJIEKTPUUECK
UX CXeM,

yacrora, I'i:
50,

norpebisaeMa
9 MOUHOCTE,
BA: 10

ManomMmeTp
XKUIOKOCTHOM
OEMOHCTpPaLu
OHHEIN :
HasHaueHMe:
oJjis
U3MEPEeHMS
OaBJIEHUA @O
300 MM
BOOSHOTO
cToJsiba BhIIE
U HUXE



aTMochepHOT
O HaBJIeHUSH,

CTEeKJIAHHAaA
U-obpasHad
TpyOKa Ha
IoOCTaBKe:
Haau4due

KamepToH Ha
PE30HaHCHOM
dMUKeE :
HaszsxnaueHue:
OJ1d
OEMOHCTpPaLUu
U 3BYKOBEIX
KoJie®aHUM u
BOJIH,

oBa
KaMepTOoHa Ha
PEe30HUPYIOWM
X SmMMKax:
HaJuuue,

PE3UHOBEIM
MOJIOTOUEK :
Haam4due

Hacoc
BaKYyyMHEIM C
BIIEKTPOIIPUB
OIOM:
HaszHaueHue:
co3IaHue
paspaxeHusa
WU
U3OBITOUHOTO
OAaBJIEHUS B
BaMKHY TEIX
obbpeMax,

OIIBITEL :
KUIIeHUE
XUIOKOCTHU NPU
[TOHIMXEHHOM
IaBJIeHUM,
BHEUIHEEe U
BHYTPEHHEE
IaBjleHUE U

hp.

Tapesnka



BaKyyMHasd :
HasHaueHue:
OIeMOHCTpalu
9 OIBEITOB B
BaMKHYTOM
obwbeMe C
PaspexeHHBM
BO3OYXOM,

OCHOBaHMuE C
KpaHoOM,
KOJIOKOJI U3
TOJICTOT'O
creksa,
pesmMHOBaS
npoxkJjanka,
BJIEKTPUUECK
UM 3BOHOK:
HaJauume

Benepko
ApxumMena:
HaszsHaueHMe:
OeMOHCTpalu
I OeMCcTBUS
KUOKOCTU Ha
IIOTPYyXEeHHOEe
B Hee TeJio U
U3MepeHMe
BEJIMUVHEL
BEITAJIKIMB Al
ey CWJIH,

BeIEPKO,
TEeJIo
UMIIMHOPUYEC
KoM GOpPMEL,
IPYXVHHBIM
IOIVHaMOMETP :
Hanuaue

OTHUBO
BO3IOYIIHOE :
HaszsunaueHue:
IOIeMOHCTpaluu
=i
BOCIIJIaMEHEH
Ua Topnyen
CMEeCHu IpU ee
OBIC TPOM
cxaTumn,

TOJICTOCTEHH



OBbopynoBaHU
e mnsa
IeMOHCTpalLmu

BV LUMIMHIP,
IopueHb Ha
MeTaJlJIndYeckK
OM IITOKE C
PYKOSATKOM,
IoImcTaBkKa
oJis
UMIIMHIOPA :
HaJmuue

[Ipubop nisa
OeMOHCTpalu
M OaBJIEHUA B

OHHBEIX OIIBITOBXMIOKOCTI :

HaszuHaueHue:
OIeMOHCTpaLu
4 M3MEHeHUd
OaBJIEHUS C
Ty OMHOM
[IOTPYyXEeHUHd,

OAaTUYUK
oaBJIeHUsd,
KPOHUWTEVH
s
KpeInJjieHMs Ha
CTEeHKe
cocyma:
HaJmuuaye

[Ipubop nijsa
OEMOHCTpPaLu
u
aTMochepHOT
O IHOaBJIEHUA
(MaTmebyprc
Kue
noJiymapms) :
HasuHaueHue:
OEMOHCTpPaLu
S CUJIB
aTMocdepHOT
O IDOaBJIeHUH,

oBa
Pas3BbEeEMHEBIX
MeTaJlIIndeCK
VX [IOJIylapmsa
C IIPOYHBIMU
py4YkaMm "
XOPOILO
npuunmudpoeaH



HBEIMM KPasaMu,
HUINEJb C
KPaHOM :
HaJmuue,

cozmaBaeMoe
BHYTPM APOB
BakKyyMMe Tpu
yeckoe
IOaBJIeHMUE : He
meHee 0,05
Mla,

MaKCMUMaJIbHO
e

paspuBawiee
yCcuame : He
mMeHee 90 H

Habop Ten
PaBHOTO
obbema :
HaszsHaueHue:
oJjis
onpeneJieHUd
U CpaBHEHUSA
TEIJIOEMKOCT
u u
IJIOTHOCTU
Pa3JIMYHBIX
TBEePIbIX
MaTepMaJos,

UUIIMHOPH U3
PaBJIMUHBIX
MaTepMraJioB :
He MeHee 3
mT.,

KPO4YKM OJI4
IIooBellBaHM
A UMJIVMMIHOPOB @
HaJimume

Habop Ten
paBHOMU
MaCCEHL:
HaszHaueHue:
OJ1d
OonpenesyieHnsa
Y CPaBHEHMIO
IJIOTHOCTU
Pa3JIMUHEIX



MaTepraJioB,

UVMIIVMIHOPBEL U3
Pa3JIMUHEIX
MaTEepPraJioB :
He MeHee 3
mT.,

KPO4YKM IOJid
IIoIoBEellBaHM
A UMJIVMMIHOPOB @
HajJimume

Cocynnl
coofbmamnmmrec
a:
HazHaueHue:
IeMOHCTpalu
=i
OIMHAKOBOTO
YPOBRHHA
OOHOPOIOHOM
XKUIKOCTU B
coofmanmumMxc
g Mexnoy
cobom
cocymax
pasHoM
bopwmer,

coobmamnimmec
1 CTEeKJISHHHE
TPpyOKM
pasHoM
bopmel: He
MeHee 3 mT.,

IogcTraBKa:
HajJimume

Tpybka
HewoToOHa:
HaszsHaueHue:
OeMOHCTpalu
g
OIOHOBPEMEHH
OCTHU NageHmUs
Pa3JIMUYHBIX
TeJl B
Pa3speXxeHHOM
BO3OyXe,

dyHKLMA



MOOKJIIOUEHM S
K BAKYYMHOMY
Hacocy:
HaJIUuue,

IOJIHa
TpyOKM: He
meHee 80
CM.,

PE3UHOBEE
npoodku,
HUIIIEJIb :
HaJm4due,

KOJIMYeCTBO
TEeJI B

TpybOKe: He
MeHee 3 mT.

Map Ilackang:
HasHaueHue:
OIeMOHCTpalu
g rnepenadu
IPOM3BOIOUMO
TO Ha
KUOKOCTH
OaBJIEHUA B
3aMKHY TOM
cocyne,
OIeMOHCTpaLluu
9 nomowbema
KXKUOKOCTU IOJ
OEeVCTBUEM
arMocdpepHOT
O IDaBJIeHUH,

MeTaJlJIndYeckK
UM UMIMHIP C
onpasamu,
[IOpPIIEeHb CO
ILTOKOM,
[1OJIBIN
MeTaJIJIndeckK
UM map C
OTBEPCTUAMU
: HaJIu4due,

OJIMHa
UMIIMHIPAa : He

MeHee 22 cM,

ouaMeTp



mapa: He
MeHee 8 cM

lap ¢
KOJIBLIOM &
HaszsHaueHMe:
OeMOHCTpalu
g pacumpeHmns
TBEPLOTO
TeJsla Ipu
HarpeBaHuM,

mTaTms,
MeTaJIJInYeCcK
Oe KOJIbLO C
MydTOM, map
C 1LIeIOYKOM:
Haauuue,

OJIvHa
LIEeNoOUKM: He
MeHee 80 MM,

IoraMeTp
mapa: He
MeHee 25 MM

UMIIMHOPEL
CBMHIIOBEIE CO
CTPYyT'OM:
HaszHaueHue:
OIeMOHCTpaLu
9 B3aMMHOTO
NIPUTAXKEHU I
MEeXIy
aToMaMu
TBEPOBEIX TeJl,

KOJIMUEeCTBO
OOMHAKOBEIX
LUMIIMHIPOB :
He MeHee 2
mT.,

MaTepura
UUIVMHIPOB :
cTajb u
CBUHeIlI,

KPOUYKM OJ14
IIogBEellMMIBaHM
@ HaJlndue,



CTPYT,
HamnpasJsola
A TpyOKa:
Haau4dme

[Tpmbop
Jlenua:
HaszuaueHue:
OJidg
UCCJIegOoBaHM
q
3aBUCHUMOCTU
HanpaBJIeHUA
MHIOYKLMOHHO
'O TOKa OoOT
xXapakTepa
U3MEHEHU A
MaT'HUTHOTO
[I0OTOKa,

cToMka C
KOPOMEICJIOM :
HaJauyuue,

KOJIMUeCTBO
AJIIOMUHME BEIX
KOJIel: He

MeHee 2 WT.,

npopesb B
OIHOM M3
KoJel:
Hauuye

MarHmT
OyToobpa3HEL
n
IeMOHCTpalu
OHHEIN :
HaszsunaueHue:
IOIeMOHCTpaluu
I CBOWICTB
[TOCTOSHHBIX
MaTHUTOB,

TUII MaT'HUTAa :
HaMaT'HUUEHH
Bl OpPYyCOK,

KOJIMYEeCTBO
LBETOB
MaT'HMUTa: He



MeHee 2,

oboBHaAUeHUE
IOJIIOCOB
MaTHUTA :
HaJinmuye

MarHuT
[IOJIOCOBOM
IeMOHCTpalu
OHHEIV
(mapa) :
HaszsxnaueHue:
IOIeMOHCTpalu
g CBOMCTB
IIOCTOSHHBIX
MAaTHUTOB,

TUII MATHUTA :
HaMaTHMUEHH
Bl OPYyCOK
NPSMOJIMHENH
oy GOPMEI,

KOJIMYEeCTBO
LIBETOB
MarHMUTAa: He
MeHee 2,
oBO3HAUEHME
IOJIIDCOB
MAaTHUTA :
HaJmuue
Crpesnku
MaTHUTHBEIE Ha
MTaTUBAaX :
HaszsHaueHue:
IeMOHCTpalu
g
B3aMMOIIENCT

BUS IIOJIIOCOB
MATHUTORB,
OpPUEeHTaUuum
MaTHUTA B
MAaTHUTHOM
rnoJjie,

HaMaI'HMUEeHH
as cTpeska:

HaJjim4yume,

KOJIMYeCTBO



LIBETOB
MaTrHMUTAa: He
MeHee 2,

IIogCcTraBKa :
HaJimume

Habop
OeMOHCTpalu
OHHEIM
"SyexTpocTa
Tuxka"
(PJIEKTPOCKO
moer (2 wr.),
cynraH (2
mT.),
rnajiouka
CTeKJISHHAasdA,
rnajiouka
s00HUTORASA,
T aTUBE
U30oJIUpyoIme
(2 mr.)

MaummrHa
BIIEKTPOYOPH
agd uim
BEICOKOBOJIBT
HEIV
MCTOUHUK :
HaszHaueHue:
OJ1d
[IOJIyUYEeHU A
3JIEKTPUUECK
oTro 3apsana
BEICOKOT'O
rnoTeHuMasa 1
[IOJIy4YeHMd
UCKPOBOT'O
praspana,

IOMCKM Ha
CTOMKAaxX:
HaJauyuue,

KOJIMYUECTRBO
JIEVIEHCKUX
BOaHOK: He
MeHee 2,

IIogCcTraBKa :
HajJimume



ObopynoBaHU
e nisa
J1afopPaTOpPHE
X paboTr u
YUEeHUUEeCKUX
OIEITOB (Ha
tase
KOMIIJIEKTOB
oysa OI'D)

KomMmmyiekT
IPOBOIORB :
InvHa: He
MeHee 500 MM
-4 mr., 250
MM - 4 mT.,
100 mm - 8
mr .,
Hal3HaueHUe :
oJis
MOOKJIIOUEHM S
OIeMOHCTpalu
OHHEBIX
OpUOOPOR U
oBOopPymOBAaHU
4 K
MUCTOUHUKY
TOKa, IOJA
cOoOpKU
BJIEKTPUUECK
ux uemnemu,
BKJIOUA A
DIJIEMEHTH U3
PaboTH
"TloCcTOSHHBEM
BJIEKTPUUECK
U Tok"

lTaTmus 8 mT.
J1abopaTOPHE

n c

mepxaTeslaMU

BECH
BJIEKTPOHHLEE

MEeHB3YpKa,
npene
U3MEepEeHUS
250 M

ovHaMoMeTp 1
H

OMHaMOMETP 5
H

LUMIIVHIOP
cCTajibHOM, 25

cM3

LUMIJIMHIP

mT .



AJIIOMMHMIE BEI
25 cwMm3

UMIIMHIP
aJIIOMMHMIE BB
34 cmM3

UMIIMHIP
[1J1a C TUKO BEIV
56 cM3 (mns
U3MepeHUs
CUJIBL
ApxumMena)

npyxmutHa 40
H/M

npyxmutHa 10
H/Mm

Tpy3u 10 100
T (6 wmr.)

Tpy3
HaOOPHBIM
yCTaHaBJIMBa
eT Maccy C
marom 10 T

MepHasd
JIeHTa,
JIMHEeWVKa,
TPaHCIOPTUP

OpyCcoOK C
KPIOUKOM U
HUTBIO

HamnpaBJgola
g OJIMHOM He
meHee 500
MM. JOJIXXHEI
OBITH
obecrieuyeHkl
PasHEE
KO2b0OULMEHT
Bl TPEeHUSA
OpycKa Io
HamnpagJgwlle

o

n

CEeKyHIOMEpP
BJIEKTPOHHBIN



C IOaTUMKOM

HanpagBJgoia
g CcO umKaJion

OpyCoK
IEPEeBAHHBIM C
Iy CKOBEIM
MaTHUTOM

HUTSHOM
MasSTHUK C
TPy30M C

Iy CKOBEIM
MAaTHUTOM U C
BOBMOXHOCTE
0 MBMEeHEeHUS
OJIMHBEL HUTU

pelEarT

OJIOK
IO OBVXHLIN

OJIOK
HEeIIOIOBMXHLIN

KaJIOPUMETP
TEPMOME TP

VMCTOUYHUK
NUTaHUSA
IIOCTOSHHOTO
TOKa
(BEIIPpAMUTEJ
b C BBIXOIHBEIM
HanpSXeHUeM
36 - 42 B wu
faTapenHbEM
OJIOK C
BO3BMOXHOCTb
I0
PeETYIMPOBKU
BEIXOIHOT'O
HaNpPSXeHUH

BOJIbE TMETP
IBYXIpenesb
HEL (3 B, 6
B)

aMrepMeTp



OBYXIIPEeneb
Hemt (0,6 A, 3
A)

pesucTtop 4,7
OmMm

pesucTop 5,7
OmMm

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

[IepeMeHHEN
PE3UCTOP
(peocTaT) mo
10 Om

COeIMHUTEJIb
HBEIE TPOBOIA,
20 mr.

KJIIOY

HabopP
[IPOBOJIOUYHEIX
PE3UCTOPOB

1§

cobupanua s
JIMH3a,
bokycHOe
paccTosaHue
100 Mm

cobupanua s
JIMH3a,
bokycHOe
paccTosaHue
50 MM

pacceuBamnia
g JIuH3a,
doxkycHOe
paccrogHue —
75 MM

SKpaH

OIITNUYEeCKada
CKaMb4a



cJanmn
"MoneJrb
npenMmera"

OCBETMUTEIIb

IOJTYUMIJIMHIP
C IJIaHIIETOM
C KPYyT'OBBEIM
TPAHCIIOPTUP
oM

[Tpubop nJisd
VN3YyYEeHUH
T'a30BHIX
3aKOHOB
Kanmuiunaps
IndpaKLUMOHH
ad pemeTrka
600

WTPVXOB /MM
IndpaKLUMOHH
asd pemeTka
300

MTPUXOB /MM

Sepkajo

JlasepHa4a
yKas3kKa

[Tonmgpomun B
paMke

Mlenmn KHTAa

Karymka
MOTOK

Broiok mmonmor
Biiok
KOHIIEHCATOP
OB

Kowmmiac

MarHmuT

SJIEKTPOMATH



TexHOJIOTHMUE
ckasda
HaIpaBJIEHHO
CThb

nuT

Onumiikm

XeJIe3HEE B

BaHke
ObpazoBaTes POOOTOTEXHMU 1 wr.
b HEIV yecKuM Habop

KOHCTPYKTOP MNpelHa3Haue
IOJI9 NPaKTUKUH IJIS
OJIOYHOTO U3YyUYEeHUS
IpoTpPaMMUPO OCHOB
BaHMA C POoOOTOTEXHU
KOMIIJIEKTOM KU, IeTajen,
OaTUMKOB Y3JIOB U
MEXaHUBMOB,
HEeODOXOOMMEIX
OJIS CcO3OaHusa
pPOBOTOTEXHU
YeCKUX
YCTPOMCTB.

Habop
npencraBjsae
T coboM
KOMIIJIEKT
CTPYKTYPHBIX
BJIEMEHTOR,
COEeIMHUTETb
HEIX
2JIEMEHTORBR U
SJIEKTPOTEXH
UUYeCKUX
KOMIIOHEHTOB

Habop
[IO3BOJIAET
cobupaTrb (m
npoTpPaMMUPO
BaTh
cobupaeMEe
Momesnm) , mu3
BJIEMEHTOB,
BXOOAIIMX B
ero CcocTas,

1 mor.



MOooesn
MeXaTPOHHBIX
n
poboTOTEXHU
YeCKUX
YCTPOMCTB C
aBTOMAaTU3UP
OBAaHHEIM
yIpaBJieHUEM
;, B TOM UMCJIe
Ha KOJIECHOM
Xonoy, a
Takxe
KOHCTPYKLUUM
;, OCHOBAHHEIX
Ha
VICIIOJIE30BAaH
M nepenad
(B ToM umcre
YEPBAYHBIX U
3yBUaTeX) , a
TaKxe
PEUYATOB.

CBETOOMOIHE
M MaTPWUYHBINA
OUCIIJIEN C
Bernon
[IOJIICBETKOM
Ha
KOHTpPOJIJIepe

KomnuecTtrO
IOPTOB
BBOIA/BEBOI
a Ha
KOHTpOJIJIepe
He MeHee 6

KommmuecTBO
KHOIIOK He
MeHee 4

OBmee
KOJIMUECTBO
BJIEMEHTOB :
He MeHee 520
mT, B TOM
yuce :

1)
NpoTrpaMMUpPy
eMbll1 OJIOK



yhnpaBJIeHud,
KOTOPBIM
MOXeT
padoTaTh
aBTOHOMHO U
B IIOTOKOBOM
pexumMme;

2)
CEepPBOMOTOPH

3) maTumk
CUJIBL

4) pmaTumMk
paccTosaHUusa

5) maTumk
uBseTa

6)
AKKYMYJISTOP
Hada Oaraped

7)
[IJI1IaCTUKOBHE
CTPYKTYPHHE
DJIEMEHTHI,
BKJIOUA A
nepdopupora
HHBIE
DIJIEMEHTH
Oanku,
KyOUKM, OCU
" BaJH,
COEeIMHUTETb
HEBEIE DJIEMEHTH
K ocCsM,
mecTepH",
npengHazHade
HHBEIE IIJId
cCo3IaHmusa
YEepPBSYHHX U
3y0OUaTEIX
nepenad,
COEeIMHUTETb
HEIE U
KperIexHbEe
DIJIEMEHTH;

7)
[IporpaMMHOE
obecrnieueHue



ObpaszoBaTen
BHEIM Habop
10 MEXaHUKE,
MEXAaTPOHUKE
n
poboToTexXHU
Ke

4
MCIIOJIb3YEeMO

e 4
IpoTpPaMMUPO
BaHUA
cobupaeMBIxX
PoBOTOTEXHU
YyeCKUX
MoneJiey u
YCTPOMCTE,
OOCTYIIHO OJiSg
CKauMBaHUSA
n3 CceTu
NuTepHeT

KomMmnyekT nyisa 1 mr.
U3y4UYeHUH

OCHOB

BJIEKTPOHUKU

u

pPoBOoTOTEXHU

KU

Habop moixeH
OBITH
npenHa3Haue
H OJ4
IPOBEeIEeHUH
yUeOHBIX
3aHATUM 110
BJIEKTPOHUKE
u
CXeMOTEXHUK
e C LeJbio
U3y4UYeHUs
HauboJee
pacrnpocTpaH
€HHOU
BJIEMEHTHOM
tasml,
IPMMEHSEeMOM
oJjs
VHXEeHEPHO—T
EXHUYECKOTO
TBOPUYECTBa
yyaummxcsa "
pazpaboTkM
YyUeOHEBIX
MoneJieu
POBOTOB.
Habop mosrxeH
[MIO3BOJIATH

mT .



ydammMcsa Ha
npaxkTuKe
OCBOUTH
OCHOBHEIE
TEeXHOJIOTUN
IPOEKTUPOBA
HUSA
poBOoTOTEXHU
YeCKUX
KOMILJIEKCOB
Ha OpuMepe
YyUeOHBIX
MoIenen
poboToB, a
Takxe
UBYUUTH
OCHOBHEIE
TeXHUUECKHUE
peueHus B
obJjlacTu
KubepHeTUue
CKUX U
BCTpPauBaeMbl
X CUCTEM.

B cocTas
KOMIIJIEKTA
LOOJIXEeH
BXOIOUTH
Habop
KOHCTPYKTUB
HEIX
3JIEMEHTOB
I0J1g COOpKM
MakeTa
MaHUITYJIALMO
HHOT'O
pobora,
KOMIIJIEKT
MeTaJlIndeCcK
UX
KOHCTPYKTUB
HEIX
3JIEMEHTOB
IoJ1d COOpKM
MakeTa
MOOMIIBHOT'O
poboTa u
T.I.

B cocTar
KOMIIJIEKTA



BXOOUT Habop
SJIEKTPOHHEIX
KOMIIOHEHTOB
OJId U3YyUEeHUd
OCHOB
BJIEKTPOHUKNU
m
CXEeMOTEXHUK
u, a TakKxe
KOMIIJIEKT
IPUBOIOB U
IOJaTUMKOB
Pa3JIUYHOTO
THUIIA OJI4
praspaboTKu
pPOBOTOTEXHU
JeCKUX
KOMIIJIEKCOB .

B cocrTas
KOMILJIEKTAa
IOOJIKHO
BXOIUTH :
MOTOPEL C
SHKOIEPOM -
He MeHee 2
mT,
CEPBOIIPUBON
OoJIbIoN — He
mMeHee 4 wmT,
CEPBOIIPUBON
MaJielli — He
MeHee 2 wmT,
VHQPaKpaCHE
M JaTUuMK — He
MeHee 3 T,
YJIIBLTPasBYKO
BOM OaTUMUK —
He MeHee 3
T, IaTuuK
TeMIepaTypPH
- He MeHee 1
LT, IOaTuuk
OCBEINIEHHOCT
U — He MeHee
1 wr, Habop
BIIEKTPOHHBIX
KOMITOHEHTOB
(pe3mCcTOpPEHL,
KOHIEHCAaTOoP
I,
CBETOOMOIEL
PasJINYHOTO



HOMMHAaJAa) ,
KOMIIJIEKT
[IPOBOIOOB IJig
fecraeyHoro
IPOTOTUIUPO
BaHMA, I[LJjlaTa
fecrnaeyHoro
IPOTOTUIUPO
BaHUA,
AKKYMYJIATOP
U 3apanHoe
YCTPOMCTBO.

B cocrTas
KOMILJIEKTa
IOJIXEeH
BXOIUTH
nporpaMMUpPy
©MEI
KOHTPOJIJIEP,
OpoTrpaMMmUpy
eMHEII B cpene
Arduino IDE
I
aHaJIOTUMUHKBIX
CBOOOIIHO
pacrnpocTpaH
AeMBIX cpelax
praspaboTKu.
[IporpaMmMUpy
©MEI
KOHTPOJIJIEP
IOOJIXEH
obrnamaThb
nopTamMu IJid
NOOKJIIOUEHU S
UMPPOBEIX U
aHaJIOT'OBBIX
YCTPOMCTB,
nHTepdercam
nu TTL,
USART, I2C,
SPI,
Ethernet,
Bluetooth
uny WiFi.

B cocrTas
KOMIILJIEKTA
IOOJIKEH
BXOIMTH
MOIYJIb



TEeXHUUECKOT
O BpeHUd,
pelnCcTaBJIfao
My cobon
BEIUMCJIMTEJIb
Hoe
YCTPOMCTBO
co
BCTPOEHHEM
MMKPOIIPOLIeC
copoMm
(KOJI-BO aAmep
- He MeHee 4
mT, YacToTa
a0pa He
MeHee 1.2
I'T'ty, obbeMm
03y - He
MeHee 512
M6, obweMm
BCTPOEHHOU
namMsaTm - He
MeHee 8 T'0),
VHTEeTPUpoBa
HHOM KaMepou
(MakcuMaJibH
oe
paspeleHue
BUIIEOIIOTOKA
4
nepenaBaeMo
IO TII0
nHTepdency
USB - He
MeHee 2592 x
1944 en.) m
ONITUYUECKOM
CUCTEMOMN .
MonyJib
TEeXHUUYECKOT
O 3peHusa
IOOJIKEeH
obnamaThb
COBMECTMMOC
ThIO C
pa3IMYHEIMU
npoTrpaMMm1py
€MBIMIU
KOHTpOJIJIepa
MM C TIOMOIIBIO
uHTepbeicoB
- TTL, UART,
I2C, SPI,



Ethernet.
MonmyJib
TEeXHUUYECKOT
O 3peHusa
IOOJIDKEH MMETH
BCTPOEHHOE
npoTrpaMMHOE
obecrieueHue
Ha OCHOBE
OTIEPAaLIMOHHO
M CUCTEMEH
Linux,
[I03BOJIAKIIEE
OCYyUEeCTBJIAT
b HaCTPOWKY
CUCTEMEI
MaIMMHHOT'O
obydyeHus
napamMeTpoB
HEVPOHHBIX
cerem nnuda
OBOHAPYXEeHUA
ODOBEKTOR,
onpeneJieHUs
ux
napaMeTpoOB U
OaJib HeNmemn
UOeHTUuPUKAaL]
Un.

KowmmsiekT
LOOJIXEH
obecrneuyparT
b
BOBMOXHOCTb
N3YyUYEeHUSH
OCHOB
pazpaboTkm
IPOTPaMMHEIX
¥ alnapaTHBX
KOMILJIEKCOB
VIH)XEHEPHBIX
cucrTeM,
pelmeHmy B
cohepe

"/ HTepHeT
Bemen", a
Takxe
pelueHuy B
obyacTu
pPoBOTOTEXHU
KU,
VMICKYyCCTBEHH



KommniproTepHO
e
oDOOpynOBaHM
e

HoyTbyk

oTo
VHTeJlJIeKTa "N
MaAUIMMHHOTI'O
obyUueHus .

dopM-bakTOp 3 wr.
: HOYTOYK;

XecTkasg,
HEOTKJIIUaeEM
as
KJaepmarypa:
HaJuume;

Pycckasa
packianka
KJIaBUATYPHL :
HaJmuuue;

JInaroHalb
SKpaHa: He
MeHee 15,6
OIOVIMOB ;

PaszpeumeHue
SKpaHa: He
MeHee 1920 x

1080
nIMKCceJsien;

KommnuecTrO
anep

npoleccopa:
He MeHee 4;

KommuecTBO
[IOTOKOB: He
MeHee 8;

Bazorasa
TAKTOBAS
yacToTa
npolieccopa:
He MeHee 1
I'Tu;

mT .



MakcrMaJibHa
g TakToBasd
yacrToTa
npoleccopa:
He MeHee 2,5
I'T;

Kou-namMars
npoleccopa:
He MeHee 6
Mb6amntT;

ObbeMm
YCTaHOBJIEHH
on
OnepaTMBHOM
naMsaTu: He
MeHee 8
I'banr;

ObBveM
nonnepxueae
MO
orepaTMBHOM
namMaTu (gidg
BO3MOXHOCTHU
pacumpeHms)
: He MeHee 24
I'banT;

ObvemMm
HAKOIIUTEJIS
SSD: He
MeHee 240
I'banT;

Bpewmsa
aBTOHOMHOM
PaboTE OT
BOaTapen: He
MeHee 6
4acoB;

Bec HoyTbOyKa
c
YyCTaHOBJIEHH
BIM
AKKYMYJISTOP
OoM: He bDoJiee
1,8 xr;

BHemHUM
nHTepdemc



USB
CTaHIapTa He
Hmxe 3.0: He
MeHee Tpex
CBOOOIIHHIX ;

BHemHuM
uHTEepbemc
LAN
(mcriosib30Ba
HMEe
IepexOnHUKO
B He
npenycMoTpe
HO) :
Hauuue;

Hanmume
MOIOYyJIEV U
nHTepdercos
(Mcrosib30Ba
HUe
IepexOonHUKO
B He
openycMoTpe
HO) : VGA,
HDMTI ;

BecnpoBonHa
A CBAS3b
Wi-Fi:
Hajudaye C
[IOONEPXKOM
cTaHOoapTa
IEEE 802.11n
Wi
COBpPEMEHHee

14

Web-xamepa:
HaJauaue;

MaHUIIYJIATOP
"meuus " e
HaJuyue;

[lpenycTaHoB
JleHHas

onepalMoHHa
A cucTeMa C
rpadmuecKuM
[IoJIb30BaTeN
bCKUM



uHTEepbercoM
4
obecrnieumBamn
masda paboTy
pacrnpocTpaH
©HHBIX
obpasopaTes
BHEIX U
obueCcruc TEMH
BIX
IPUIIOXEHUM :
HaJuuue .

2 Moy Tun 1 wr. 1 wr.
(mpmHTEpP, YCTPOMCTBA :
CKaHep, MOY (byHKUMM
KONUP) neyaru,
KONIMPOBaHMUS
14
CKaHMPOBAHU
) ;

dopmaT
dymMaru: He
MeHee A4;

IIBETHOCTS &
YepHO—0OeJIEl

4

TexHOJIOTUSA
rneyaTum:
JjlasepHasd

MakcuMaJbHO
e pa3pelueHue
nevyaTu: He

MeHee 1200 x
1200 Touexk;

VuTepbelice:
Wi-Fi,
Ethernet

(RJ-45),
USB.

Tabauia N 2

MTPOOMJIEHEN KOMIUIEKT OBOPYIOBAHUA



BA30BASA
(OBSI3ATEJILH
A UACTB)

EcTecTBEHHO
—Hay4dHasd
HaAIpaBJIEHHO
CThb

HammMmeHoOBaHM Kparxkmne KommuecTro KosmuecTBO
e IPMMEPHEIE EeOUMHUIL OJIS eIOVHUL, IOJI9
000OPYLOBaAHM TEXHUUYECKME NPOPMIEHOTO NPOOUIIBEHOTO
i XapakKTepUCT KOMIJIeKTa KOMILJIEKTA
VKU (obmeobpaso (MaJIoKOMILIIE
BaTEJIbHEE KTHEE
opraHm3auum odmeobpasos
, He aTeJlbHBIe
ABJIAOIMECS OpITaHM3aluUMn
MaJIOKOMIIJIEK ), €I. U3M.
THBEIM) , €II.
V3M.
Indbporas ObecneumuBae 3 wmT. 2 WT.

J1abopaTopusa T BHEIIOJIHEHUE
1o Bmosiorum JJadopaTOPHE
(yueHmuyecka x paboT Ha
) YypoOKax IIO
OmMoJioTMM B
OCHOBHOM
mKoJie U
IPOEKTHO-UC
cremoBaTedib
CKOM
IedTeJIbHOCT
U ydalmuxcs.

KommyiekTaum
q:
BecnpoBonHO
178
MYyJIbTHUIATUM
K IO
ouoJyioTUM C
6-10
BCTPOEHHBIMU
OaTuMKaMM :

JaTumk



BJIQXHOCTU C
I/arnas30HOM
M3MEPEHNSA
0...100%

JaTumk
OCBEIEHHOCT
u C
OVarnas30HOM
V3MEepPEeHUs He
yxe ueMm oT O
o 180000 m;xk

Hatumxk pH cC
OM1arnasOHOM
U3MEPEHMS He
yxe ueMm oT 0
no 14 pH

JaTumk
TeMIIepaTypPr
C Irara30HOM
U3MEPEHMUI He
yXe uemM OT
-20 mgo +140 C

JaTumk
BJIEKTPOIPOB
OOMMOCTU C
IMarnas3oHaMu
UBMEPEHMUS He
yxe uem oT O
no 200 MmxCwm;
or 0 mo 2000
MxCwMm; oT 0 mo
20000 mxCwMm

JaTumk
TeMIIepaTypPh
OKpYXamnlen
cpenrl C
O/anas30HOM
U3MEPEHMUI He
yXe 4ueMm OT
-20 mo +40

AKCceccyaps:
Kabesnr USB
coeImMHMTEeIb

HBIV

3apdanHoe



[Indporas
nabopaTopusa
10 XVMUU
(yueHnuecka
1)

YCTPOMCTRO C
kabejyieMm
miniUSB

USB ApmanTep
Bluetooth
4.1 Low
Enerqgy

KpaTtkoe
PYKOBOICTBO
1o
SKCIJIyaTaun
¥ UM@poBOM
JabopaTopun

IInpporas
BUIOEOKaMepa
c
MeTaJIJIndeCcK
UM IITATUBOM,
paspeueHue
He MeHee 0,3
Mnmkc

[IporpaMMHOE
obecrieueHue

MeTommuueckKm
e
pexoMeHIauu
u He meHee 30
paboT

YInaxkoBKa

Hamnume
PYCCKOS3EUYH
oTo cauTa
NOOOEPXKU,
HaJaudme
BUIOECOPOJINKO
B.

ObecneumBae 3 wr.
T BBIIIOJIHEHUE
J1abopaTOPHE

X pabor 1o

XVYMUM Ha

YypOKax B

OCHOBHOM

mKOJIEe U

mT .



IPOEKTHO-UC
cryenoBaTellb
CKOM

OedTeJIbHOCT
Y ydalumrxcs.

KomMmnmexkraum
ga:

BecnpoBonoHO
17
MYJIb T OATUN
K IO XUMMUU C
4-M4
BCTPOEHHEIMU
OaTUMKaMI :

HaTumxk pH C
Ovarnas30HOM
V3MEPEHMUI He
yxe ueMm oT O
no 14 pH

JaTumk
BEICOKOM
TeMIlepaTypPhl
(TepMOIIapHEL
n) ¢
OMarnas30HOoM
U3MEPEHUS He
yXe uUeM OT
-100 mo +900

C

JaTumk
3JIEKTPOIPOB
OOMMOCTU C
Ovanas3oHaMu
V3MEepEeHUs He
yxe ueM oT O
no 200 MmxCwm;
or 0 mo 2000
MxCMm; oT 0 mo
20000 mxCwMm

JaTumk
TeMIepaTypPH
IJIaTUHOBHIM C
OMarnas30HOoM
U3MEPEHUS He
yXe ueM OT
-30 mo +120 C



OTneJibHBIE
OaTUUKA ¢

JaTumk
OINITUUECKOM
[IJIOTHOCTU
525 uMm

Axkceccyapsl:

Kabesir USB
COeIMHUTEJIb
HBIN

BapganHoe
YCTPOMCTRO C
kabeseM
miniUSB

USB Agpanrtep
Bluetooth
4.1 Low
Energy

KpaTkoe
PYKOBOICTBO
infe)
SKCIIJIyaTaumn
n umupposoM
JabopaTopun

Habop
JabopaTopHO
Y OCHaCTKU

[TporpaMMHOE
obecrieueHue

MeTogmuueCcKu
e
pexoMeHmauu
u He MeHee 40
paboT

Hamnume
PYCCKOS3EUYH
oTo cauTa
NOOOEPXKU

Hammuue
BUIOECOPOJIUKO
B.



IIndporas
Jnadoparopus
no ousmke
(yueHMnuecka
s)

ObecneuuBae 3 mT.
T BEIIIOJIHEHUE
DKCIIEPUMEHT

OB IO TeMaM

Kypca

dn3MKM.

KomMmrninmexkTanm
q:

BecnpoBongHO
n
MyJIbTUIOATUM
K 10 dusUKe C
6-10
BCTPOEHHBEIMM
JaTUVMKaMM

IndposoM
OaTUUK
TeMInepaTypk
C OManas0HOM
MB3MEPEHMUS HE
yXe dueM OT
-20 mo 120 C

Indporom
OAaTUUK
abCOJITHOTO
OaBJIeHUS C
OVanas30HOM
V3MEepEeHUs He
yxe ueMm oT O
o 500 kIlla

JaTumk
MaAT'HUTHOTO
nojsa c
OMarnasoHOM
M3MEPEeHNS He
yXe ueM OT
-80 mo 80 mMTx

JaTumk

HaNpSXeHUd C
IMarnas3oHaMu
UBMEPEHMUS He
yXe ueM oT —2
oo +2 B; oT
-5 mo +5 B;
or -10 mo +10
B; or -15 1mo

mT .



+15 B

JaTumMk TOKAa
HEe yXe UueM OT
-1 o +1 A

JaTumk
aKCeJIepOMET
p C
nokasaTeyiaM
U HEe MeHee
uem: +/- 2 g;
+/- 4 g; +/-
8 g

OTnesibHEIE
YCTPOMCTRA:

USB
ocuuiorpad
He MeHee 2
KaHajmna, +/-
100 B

Axkceccyaps:

Kabesnr USB
COeIMHUTEJIb
HBIN

3apganHoe
YCTPOMCTBO C
kabersem
miniUSB

USB AgpmanTep
Bluetooth
4.1 Low
Energy

KoHcTpyKTOP
oisa
[IPOBENEHNI
BSKCIIEPUMEHT
OB

KpaTtkoe
PYKOBOICTBO
1o
SKCIJIyaTalun
¥ UM@pPoBOM
JabopaTopumn



KomMInproTEpPHO
e
O0BOopPyOOBAHU
e

4. HoyTbyk

[TporpaMMHOE
obecrneuyeHue

MeTOoomMueCcKu
e

pPeKoOMeHIalu
u (40 paboT)

Hannume
PYCCKOS3BIUH
oro camrTa
IOONEPXKHA

Hanmnuue
BUIEOPOJIUKO
B.

dopM-baKTOP 3 mr.
: HOYTOYK;

XecTkag,
HeOoTKJIInuaeM
ad
KJaepuarypa:
HaJmuume;

Pycckasa
packianka
KJIaBMATYPHL :
HaJmuuue;

JInaroHalb
DKpPaHa: He
MeHee 15,60
OIOVIMOB ;

PaszpeumeHnue
SKpaHa: He
MeHee 1920 x
1080
nMKCceJsen;

KosmmuecTBO
amep

npoleccopa:
He MeHee 4;

2 mr.



KonmuecTBO
IIOTOKOB: He
MeHee 8;

bBazomas
TaKTOBAaA
JyacToTa
npoleccopa:
He MeHee 1
I'To;

MakcuMmaJbHa
g TaKToBas
JyacrToTa
npoueccopa:
He MeHee 2,5
I'Tu;

Koum—-mamMarTs
npoleccopa:
He MeHee 6
MGamnT;

0b6BeM
YCTaHOBJIEHH
on
OonepaTMBHOM
namMaTu: He
MeHee 8
I'banT;

ObweM
nonnepxueae
MO
orepaTMBHOM
namMaTu (gidg
BO3MOXHOCTHU
pacumpeHms)
: He MeHee 24
I'anT;

O6BeM
HAKOIIUTEJIS
SSD: He
MeHee 240
I'anT;

Bpewms#a
aBTOHOMHOMU
pPaboTEl OT
Barapen: He
MeHee 6



J4acoBy

Bec HOyTOyYKa
c
YyCTaHOBJIEHH
BIM
AKKYMYJISTOP
OoM: He bBoJiee
1,8 xr;

BHemHum
nHTepberc
USB
CTaHIOapTa He
Huxe 3.0: He
MeHee Tpex
CBOOOIIHHIX;

BHemHum
nHTepderc
LAN
(mcnnosib30BAa
HUe
NepexoqHUKO
B He
npelycMoTpe
HO) :
Haauume;

Hanmume
MOIYJIEM U
nHTepdercos
(mcrosib30Ba
HMe
IepexOoqHUKO
B He
npenycMoTpe
HO) : VGA,
HDMI ;

BecnposonHa
1 CBA3b
Wi-Fi:
Haauuye C
IOOOEPXKOM
crTaHzmapTa
IEEE 802.11n
WK
COBpPEMEHHee

4

Web-xamepa:
HaJjinm4dure;



Moy
(mpmHTEP,
CKaHep,

KOIUP)

MaHUNyIaTop
"Memib "
Hanmume;

[lpenycTaHOB
JIeHHasa
onepauroHHa
g cucreMa C
rpadpmueckKmM
[I0JIb30BAaTEJ]
bCKUM
nHTepdercoM
14
obecrneunBamw
masa pabotTy
pacnpocTpaH
€HHEBIX
obpazoBaTen
BHEIX U
oflecnucTeMH
EIX
[IPUIIOXEHUMN ¢

HaJin4due .

Tun 1 mr.
YCTPOMCTBA :

MOY (dyHKLUMM

nevaTu,

KONMPOBAHUSA

4

CKaHMPOBAHU

a);

dopmartT
OyMaru: He
mMeHee A4;

[IBETHOCTE :
yepHO—-Oese

14

TexHOoJIOTUSA
reyaTim:
JasepHasa

MakCcuMaJsibHO
€ paszpeueHmne
neyvyaTu: He

mMeHee 1200 x
1200 Touexk;

1 mor.



HOIIOJIHUTEJIb
HOE
OBOPYIOBAHU
E

EcTecTBEHHO
—Hay4dHasd
HaNpaBJIEHHO
CThb

Inpporasd
JabopaTopusa T BHEIIOJIHEHME

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

ObecrneuuBae

o Omosiormm J1abopaTOPHEL
(yueHmMuyecka x paboT Ha

a)

ypokax I10
OMOJIOTUM B
OCHOBHOM
mKoJIe U
[IPOEKTHO-UC
CcJlenoBaTeJb
CKOM
IesaTeJIbHOCT
U ydalmmMxcs.

KowmmyiekTaum
a:
BecnpoBonHO
n
MyJIbTUOATUU
K IIO
ouosyiormuu C
6-10
BCTPOEHHEIMU
OaTUMKaMU :

JaTumk
BJIQXHOCTHU C
OMarnasoHOM
U3MEPEeHMA
0...100%

JaTumk
OCBEIEHHOCT

mT .

mT .



u C
OVanas3oHOM
UBMEPEeHUS He
yxe ueMm oT O
mo 180000 ;x

HaTumxk pH cC
oranas3oHOM
U3MEPEeHMUI He
yxe ueMm oT O
oo 14 pH

JaTumk
TeMIepaTypPrl
C IOMaras30HOM
UBMEPEHMUSI He
yXe ueM OT
-20 mo +140 C

JaTumk
BJIEKTPOIPOB
OOMMOCTU C
Ovanas3oHaMm
V3MEepeHUs He
yxe yueMm oT O
o 200 mMxCwm;
or 0 mo 2000
MxCMm; oT 0 mo
20000 mxCwm

JaTumk
TeMIlepaTypPh
OKpYyXamlen
cpenrl C
OMarnas30HOoM
U3MEPEHUS He
yXe ueM OT
-20 mo +40

Axkceccyaps:

Kabesir USB
COeIMHUTEJIb
HBIN

S3ap4anHoe
YCTPOMCTRBO C
kabejsem
miniUSRB

USB ApmanTep
Bluetooth
4.1 Low



Indporasa
nabopaTopud
10 XVMUU
(yueHMnuecka
51)

Energy

Kparkoe
PYKOBOICTBO
1o
SKCIJIyaTalun
n UudpoBOM
JabopaTopun

Inpporasd
BUIEeOKaMepa
C
MeTaJIJIndeCK
UM LITATUBOM,
paspeueHue
He MmeHee 0,3
Mnukc

[IporpaMMHOE
obecrneueHue

MeTommuecku
e
pPexoMeHmauu
u He meHee 30
paboT

YrnakoBka

Hanmume
PYCCKOS3BIUH
oTo cauTa
IONOEPXKH,
HaJauume
BUIEOPOJIUKO
B.

ObecneuurBae 1 wmr.
T BEIIIOJIHEHUE
J1abopaTOPHE
x paboT 1o
XUMUUM Ha
ypoKax B
OCHOBHOM
mKoJie U
IPOEKTHO-UC
cyiemoBaTelb
CKOM
IedTeJIbHOCT
Y ydalurxcs.

KomMmnmexkraum

mT .



Al

BecnposonHo
n

MyJIb TUIOATUM
K IO XUMMU C
4-Ma
BCTPOEHHBIMU
OaTUMKaMU :

Hatumxk pH cC
OMarnasoHOM
U3MEPEHMA HE
yxe ueMm oT O
no 14 pH

JaTumk
BEICOKOM
TeMIlepaTyPL
(TepMOIIapHEL
) C
OMarnasoHOoM
U3MEPEHMUI He
yXe uUeM OT
-100 mo +900
C

JaTumk
BJIEKTPOIPOB
OIOMMOCTH C
OranasoHaMm
VBMEPEHMS HE
yxe uem oT O
o 200 MxCwm;
or 0 mo 2000
MKCM; oT O mo
20000 mxCwMm

JaTumk
TeMIIepaTypPr
[IJIATUMHOBHIM C
OMarnas30HOM
U3MEPEHMUI He
yXe uemM OT
-30 mgo +120 C

OTOgeJibHBEIE
OAaTUUKU :

JaTumk
OINITUUECKOM
[IJIOTHOCTU
525 um



[Indporad
Jnadoparopus
no oGusmke
(yueHMnuecka
s)

Axkceccyaps:

Kabesr USB
COeIMHUTEJIb
HLBIN

S3apganHoe
YCTPOMCTBO C
kabejiem
miniUSB

USB ApanTep
Bluetooth
4.1 Low
Energy

Kparkoe
PYKOBOICTBO
1o
SKCIJIyaTalun
¥ UMOPoBOM
JabopaTopumn

Habop
JabopaTopHO
VI OCHaACTKU

[IporpaMMHOE
obecrnieueHue

MeTommuueckKm
e
pexoMeHIOauu
u He meHee 40
paboT

Hannume
PYCCKOS3BIUH
oro camrTa
MIONOEPXKIA

Hanuuue
BUIOEOPOJIMKO
B.

ObecneuuBae 1 mr.
T BEIITOJIHEHUE
SKCIIEPUMEHT

OB IIO TeMaM

Kypca

dusuKM.

1 mor.



KomMmrninexkTanum
g

BecnpoBonHO
n
MyJIbTUOATUU
K 10 U3BUKE C
6-10
BCTPOEHHBIMU
OaTuMKaMM :

Iudporon
DaTUmUK
TeMIIlepaTyphl
C IMarnas30HOM
V3MEPEHMUI He
yXe 4ueMm OT
-20 mo 120 C

Iudporon
OaTUUK
abCOJITHOTO
OaBJIEHUS C
OMarnasoHOM
VBMEPEHMUS HE
yxe uem oT O
no 500 «Ila

JaTumk
MaTHUTHOTO
IoJyig C
OMarnasoOHOM
U3MEPEHMS He
yXe ueM OT
-80 mo 80 mMTm

JaTumk

HANPSXeHUS C
OMarnas3oHaMM
V3MEepEeHUs He
yXe ueM OT —2
oo +2 B; or
-5 mo +5 B;
or =10 mo +10
B; or -15 1mo
+15 B

JaTumMk TOoKa
HEe yXe UueM OT

-1 o +1 A

JaTumk



aKCeJIepOMET
joe
rnoxaszsaTelsaM
1 HE MeHee
ueMm: +/- 2 g;
+/- 4 g; +/-
8 g

OTnmeJibHEIE
YCTPOMCTRA :

USB
ocumanorpad
He MeHee 2
kaHamna, +/-
100 B

AKcecCcyaps:

Kabesnr USB
COeIUMHUTEJIb
HBIV

S3apdanHoe
YCTPOMCTRO C
xkabeyeM
miniUSB

USB Agpanrtep
Bluetooth
4.1 Low
Energy

KouncrpyxkTop
oija
[IPOBEONEeHMA
DKCIIEPUMEHT
OB

KpaTkoe
PYKOBOICTBO
1o
3KCIJIyaTaun
n UudpoBOM
JabopaTopun

[TporpaMMHOE
obecrieueHue

MeTogmMueCcKu
e

pPEeKOMeHIalu
u (40 paboT)



[Indporas
nabopaTopusa
1o
dm3MoIOoTUM
(mpodmme HEI
YPOBEHD)

Hanuuue
PYCCKOS3bIUH
oo camnTa
IO OEePXKA

Hammnuue
BUIOECOPOIINKO
B.

ObecneuuBae 1 wmr.
T IPOBEIEHUE
UCCJIegOBaHM
g TI10
GYHKIMOHMPO
BaHMIO
UeJIoBeUYeCcKoO
TO
OpraHM3Ma.
KommnsiexkTaum
q:
BecnpoBongHO
1Z8
MYyJIbTUOATUM
K TII0
OMBMOTIOTUM C
5-10
BCTPOEHHBEIMHA
OaTUMKaMMU :
JaTumk
apTepPMalibHO
IO IaBJIEHUSA
(0...250 MM
pT. CT.)

JaTumk
nyjabca C
Ovarnas30HoOM
VBMEPEeHMUs He
yxe ueMm oT 30
oo 200
yIo/MUH

JaTumk
TeMIlepaTyps
TeJyla C
OMarnasoHOM
U3MEpPeHMs He
yXe 4UeM OT
+25 mo +40 C

JaTumk

mT .



YaCTOTE
OBIXaHUS C
O/arnas30HOM
VBMEPEeHMUS He
yxe uem oT O
no 100
LUMKJIIOB/ MUH

JaTumk
YCKOpPEeHUa C
rnokasaTeJaM
u +/- 2 g;
+/- 4 g; +/-
8 g

OTnesibHEIE
YCTPOMCTRA:

HDaTuuk OKI' C
OMarnas30HOM
U3MEPEHNUS He
yXe ueM OT
-300 mo +300
MB)

HaTumk pH cC
OVanasoHOM
V3MEepEeHUI He
yxe uem oT O
no 14 pH

JaTumk
CUJIOMEP C
OMarnasoHOM
VU3MEPEHMS HE
yXe ueM OT
-40 mo 40 H

JaTumk
OCBEIIEHHOCT
u C
OMarnasoHOM
VBMEPEHMUS HE
yxe uem oT O
mo 180000 m;x

AKCceccyaps:
Kabesnr USB
coeImMHMTEeIb

HBIV

3apdanHoe



[Indporad
JnadopaTopus
10 BKOJIOTUU

YCTPOMCTRO C
kabejyieMm
miniUSB

USB ApmanTep
Bluetooth
4.1 Low
Enerqgy

KoHCcTpyKTOP
oisa
[IPOBENEeHNI
BSKCIIEPUMMEHT
OB

Kparkoe
PYKOBOICTBO
1o
3KCIJIyaTaun
n umudppoBoOM
JabopaTopun

[IporpaMMHOE
obecrnieueHue

MeTommnueckKm
e
pexoMeHIOauu
u He meHee 20
paboT

Hannume
PYCCKOS3BIUH
oro camrTa
IOONEPXKA

Hanmnuue
BUIOEOPOJINKO
B.

ObecneunuBae 1 mr.
T NIpOBeIeHUe
yuaebHOTO
DKOJIOTUMUECK
oTo
MOHUTOPMHT A
VHCTPYMEHTAa
JIb HEIMM
MEeTOJaMM .
Habop
IpUMeHsaeTCs
pM U3ydeHUn

1 mor.



BKOJIOTUHA,
ouosiormum,
XVIMUU,
reorpadum u
IpuponoBene
HUSA, a TakKxe
s
MHIUBUIOYAJb
HEIX
MCCJIeDOBaHU
au
[IPOEKTHOM
OesaTeJIbHOCT
u
KOJIbHUKOB .

KomMrutekTaum
q:
BecrnpoBoOHO
178
MyJIbTUOATUU
K IO
DKOJIOTMUECK
oMy
MOHUTOPUHIY
c 8-
BCTPOEHHBIMU
OaTumMKaMM :

JaTumk
HUTPAT-MOHO
B

JaTumk
XJIOPUL—UOHO
B

HaTumk pH cC
OManas3oHOM
UBMEPEeHUs He
yxe uem oT O
no 14 pH

JaTumk
BJIQXHOCTU C
OMarnasoHOM
U3MEPEHUA
0...100%

JaTumk
OCBEIIEHHOCT
u C
OMarnasoOHOM



V3MEepPEeHMUs He
yxe uem oT O
o 180000 ;x

HJaTumk
TeMIlepaTyps
C OMarnas3oHOM
U3MepeHMs He
yXe 4UeM OT
-20 mo +140 C

JaTumk
BIJIEKTPOIIPOR
OIOMMOCTU C
Omarnas3oHaMu
UBMEPEHMUSI He
yxe ueMm oT 0
no 200 MxCwm;
or 0 mo 2000
MxCMm; oT 0 mo
20000 mxCwMm

JaTumk
TeMIlepaTypPhl
OKpYyXaolen
cpelrl C
O/anas30HOM
V3MEePpEeHUI He
yXe ueMm OT
-20 mo +50 C

OTroeJsibHBEIE
OaTUUKA :

HaTumk 3ByKa
c bOyHKLMUEN
VHTEeTPUpOBa
HUS C
OMarnasoOHOM
U3MEePEeHMs
J4acToOT He
MeHee 4UeM OT
50 Tu »mo 8
xI';

JaTumk
BJI&XHOCTHU
[IOUBH C
OMarnas30HOoM
V3MEepEeHUs He
yxe ueM oT O
o 50%



JaTumk
KucJjopoma C
OMarnasoHOM
U3MEPEHUS OT
0 mo 100%

JaTumk
OINITUMUECKOM
[IJIOTHOCTU
525 uMm

JaTumk
OIITUMYECKOMN
IJIOTHOCTU
470 HM

JaTumk
TYypPOUOUMETP
C IMarnas30HOM
V3MEPEHMUI He
yxe ueMm oT O
mo 200 NTU

JaTumMK OKMCHU
yrJjiepoma C
OVanas30HOM
V3MEepEeHUs He
yxe uem oT O
no 1000 ppm

Axkceccyaps:

Kabenr USB
COeOMHUTETb
HE (2 mT.)

3apganHoe
YCTPOMCTBO C
kabersem
miniUSB

USB ApmanTep
Bluetooth
4.1 Low
Enerqgy

CTepxeHb OJjid
3aKpeIJeHUA
OaTUMKOBR B
mTaTmee

Kparkoe
PYKOBOIOCTBO



MuKpOCKOII
undpoBOM

1o

BKCIJIyaTaun
n umudpposoM
JabopaTopun

[lporpaMMHOE
obecrieueHue

MeTommnueckm
e
pexoMeHIOauu
u He MeHee 20
paboT

YrnaxkoBka

Hanmume
PYCCKOS3BEIUH
oro camrTa
IONOEPXKN,
HaJaudume
BUIOEOPOJIMKO
B.

Tun 1 mr.
MMKPOCKOTIA :
OMOJIOTHMUECK

2071

Hacanka
MUKPOCKOIIA :
MOHOKYJISAPHA
g

HasHaueHMe:
J1abopaTOPHE
"

MeTon
MCCIIefOBaHU
d: CBeTJIOE
roJjie

MaTepmnan
OIITUKM @
OIITUUECKOE
CTEKJIO

YBenmMueHre
MMKPOCKOTIa,
KpaT: 64 -
1280

mT .



OKyJIAPEHL:
WE16x

OOBLEKTUBRH
4%, 10x,
40xs
(momnpyxmHe
HHLIN)

PeBosibBepHa
4 T'OJIOBKA:
Ha 3
OBOBEKTUBA

Tun
MIOOCBETKM &
3epKajJyio uUimn
CBEeTOOMOn

PacniomoxeHu
e MIONCBETKU :
BEepXHAS U
HIVIKHAA

MaTepnai
Kopnyca:
MeTaJlI

[IpenMme THEIM
CTOJIUK, MM:
90

VIcTOUHUK
nmuranmusa: 220
B/50 T'u

Unciio
MerarnmukKcese
m: 1

7. Habop OI'SD noB mHabop 1 wr.

XVIMII

BXOIOAT BECEH
J1abopaTOPHE
e
BJIEKTPOHHEIE
200 o,
CIMPTORBKA
JabopaTopHa
g, BOPOHKA
KOHMUecCckad,
rnajodka

mT .



CTekJISHHasd,
npobupka
nX-14 (10
WTyK) ,
cTakaH
BEICOKUI C
HOCUKOM
BH-50 c
MeTkoM (2
MTYKM) ,
UMIIMHIP
U3MEPUTEIILH
et 2-50-2
(cTekJISHHBIM
, C
NIpUTEPTON
KPBIIKOM) ,
MTaTUB OJS
NpOOUPOK Ha
10 rHenzm,
3aXUM
NIPOOUPOYUHEIN
14
mraTesb—JI0X
euka (3
mMTyKHM) ,
Habop
dJIaKOHOB IOJIid
XpaHeHUus
PacTBOPOB M
PEAKTUBOB
(0B6BEM
braxona 100
M1 — 5
KOMIIJIEKTOB
no 6 mryk,
obwem
biraxkona 30
Myt - 10
KOMIIJIEKTOB
no 6 mTykK),
UMIIMHIP
U3MEPUTEIILH
BII C HOCUKOM
1-500 (2
MTyKM) ,
cTakaH
BeICOKMM 500
M (3
MTYyKM) ,
Habop epuen
OJIS MBITHS
[IOCYHOH (epl



IOJIS MBEITES
npodbupok - 3
LTYKM, epl
IOJIS MBEITES
koJ6 - 3
MTYyKHM) ,
xajiaT OeJen
x/6 (2
mMTyKHM) ,
nepyaTKu
PEBMHOBEIE
XUMUUECKUE
cToMkme (2
MTYKM) , OUKU
3allMTHEIE,
&b TPEL
OyMaxHbIe
(100 mryk),
Topluee O
CIVMPTOBOK
(0,33 m) .

B cocrTas
HaOOpP BXOOAT
PEaKTUBE :
aJIIOMMHUM,
xeJjeso,
consHas
KMcJoTa,
MEeTUIIOPaHX,
dbeHondTanem
H, aMMHuak,
[IePOKCUL
BOIOpPOIa,
HUTPAT
cepebpa u
opyrue; B
obmen
CJIOXHOCTHU -
44 pasJINYHBIX
BENEeCTR,
VICIIOJIb 3y eMEL
X IOJis
CoCTaBJIEHUA
KOMIIJIEKTOB
PEaKTUBOB
npu
IpoBelIeHUN
SK3aMeHallno
HHBIX
SKCIIEPUMEHT
OB IO KypCy
MKOJIbLHOM



YuebHasa
nabopaTopmsa
1o
HEeVPOTEXHOJ
oTUU

XVIMUN .

B cocTar 1 mr.
BXOIAT :

CeHncop Tun 1
He MeHee 1
mT.,
obecrnieumBae
T
BO3MOXHOCTH
permucTpaumumn
cCuUTHaja
DIIEKTPUUECK
on
aKTUBHOCTMU
MBIIIILT,
(PIIEKTPOMMO
TPaMMHL,
SMI') .

Perucrpaumua
IOOJIXHA
OCyleCTBIIAE
TCH
HEMHBA3MBHO
;, CYXUMMU
3JIEKTPOmaMM

BO3BMOXHOCTB
0 KpeIlJeHus
K pyke
yeJjioBEeKa,
UTO IOOJIKHO
IaBaTh
BO3MOXHOCTH
PETUCTPUPOB
aTb
BIIEKTPUUECK
VIO
AKTUMBHOCTU
MEIIILIEL B
objacTu, Han
KOTOpPOMU
pacrnojiaraeT
csa
KpemnJjieHue .
[Ipm
HaMpsSXeHUU
MBI JOJIKHA
OBITH

mT .



obecrieueHa
BO3MOXHOCTBH
HaOJOOeHU I
IIYYHOCTU
cCUTHaja
(r.e.
npmucyTrcremue
SMI') , npmu
pacciabyieHu
VI MBIIIIBI — €€
OTCYyTCTBUE.

Cencop Tumn 2
He MeHee 1
mT.,
obecrnieumBae
T
BO3MOXHOCTB
perucTpauumn
CUT'HaJla
boTonmeTusM
OT'PaMMEL
(OIIT)
OIITMYECKUM
nyTreMm, 23a
cueT
U3MEeHEeHU
OTPAXEHHOTO
oT
KPOBEHOCHHIX
COCYyIOB
ceeTa, oOBeEM
KOTOPHIX
U3MEHSAEeTCSH
oxn
BO3IOENCTRBUE
M IIYyJILCOBOM
BOJIHEI .
CeHncop
OOJIKEeH OBITh
obecrieueH
BO3MOXHOCTB
0 KpeIlJleHUd
K I[ongylueudke
naJjblia
yeJjioBeKa.

Cencop Tumn 3
He MeHee 1
mT.,
obecrnieumBae
T
BO3MOXHOCTBH



perucTpauumn
CUT'HaJla
BIJIEKTPOKaApPO
MOTPAaMMEL
(SKI') He
MHBA3MBHEIM
criocobomMm;

permucTpaumumn
I, II n ITII
OTBEIEHU’M;
MONKJIUEHW A
3JIEKTPOLOOB K
CeHCopy C
[TOMOIIE IO
COEIMHUTEIb
HEIX
IPOBOIOB,
ODOpPYyLnOBaHH
BIX
TouchProof
pa3beMaMi.

Cencop Tun 4
He MeHee 1
mT .
obecrnieumBae
T
BO3MOXHOCTBb

perucTpauumn
CUTHaja
KOXHO-TAaJIbB
aHUYEeCKOM
peaxkuumu
(KT'P),
perucTpalmus
KOTOPOTO
OCYyIIEeCTBJISE
TCS Ha
[IOCTOSHHOM
TOKE;

IO OKJIIUEHU S
K TeJyy
yeJjioBeKa C
[TOMOIIL 0
CYyXUX
3JIEKTPOLOB,
IO OKJIUEeHME
KOTOPHBIX K
CeHCcopy
oCyleCcTBJISE



TCS C
IIOMOIIB O
TouchProof
pPas3beEMOB.

Cencop Tun 5
He MeHee 1
mT.,
obecrneuypae
T
BO3BMOXHOCTb
perucTpauumn
cuUTHajsa
BIIEKTPUUECK
on
AKTUBHOCTU
Mo3Ta (93T)
C TIOMOIIBIO
CYXUX
HeVHBAa3VBHE
X
BJIEKTPOLOB;
perucTpauumn
BJIeKTPUUECK
on
AKTUBHOCTU
PasHEIX OOJIEN
MoO3Ta;
[IOOKJIUYEHU S
3JIEKTPONOB K
CEeHCOpY C
[IOMOUELIO
COEOVHUTEIb
HEBIX
[IPOBOIOB,
oBbopynOBaHH
BIX
TouchProof
pasbeMaMu;
3aKpenjeHmns
3JIEKTPOLOOB
Ha
[IOBEPXHOCTHU
T'OJIOBHL.

CeHncop Tumn 6
He MeHee 1
mT .,
obecrnieumBae
T
BO3MOXHOCTH



permMcTpaumumu
CUTHala
koJebaHmsa
TPYyIOHOMU
KJIETKU
(Cencop
OBIXAaHUS) ;
onpeneyieHmsa
YaCcTOTH
OBIXaHUA .

YCTPOMCTBO
oyisa cbopa
IOaHHEIX OT
CEHCOPOB M
nepenauy Ha
[IepPCOHAaJIbHEL
¥ KOMIIBIOTEP
obecrnieumBae
T
BO3MOXHOCTB
cHbopa OaHHBEIX
oT

MO KJIIOUYEHHE
X K HeMy
CEHCOpPOB U
OTHpPaBKy
MMOJIYyUYEHHBIX
IOaHHBIX Ha
IK.
llogkJnyeHMe
LeHTPaJIbHOT
o MonyJisa k [IK
C IIOMOIIBIO
USB-kxabensga.
[leHTpaJibHEM
MOIYJIb UMEET
He MeHee 1
mT. :
TaJibBaHUUEC
KYI0 U3OJISALIMIO
or IIK.

[leHTpPaJIbHEM
MOIYJIb
obecrnieumBae
T
BO3MOXHOCTbB
OOHOBPEMEHH
oT0
MOOKJIIOUEHU S
BIIJIOTL OO 4
CEHCOPOB.



Kaxneir mus3
BXOIIOB
HeHTPAaJILHOT
O MOIyJid
UMeeT
TajJibBaHMUEeC
KYI0 U30OJISLMIO
(obecneueHnU
e
MeXKaHaJIbHO
18
TajJibBaHMUEeC
KOM
MBOJIALNN) .
[TonxkJjueHMe
CEHCOPOB K
[eHTPaNIbHOM
Y MOIYJIO
oCcyluecTBJIsge
TCS C
IOMOIIEB IO
creumaamsmp
OBAHHEIX
pPas3wveMoOB
Tmuna LEMO,
obecrnieumBamn
MX
IPABUIIBHOCT
b

MO OKJIIUEHU S
pasbweMa u
CHIDKALIMX
pPUCK
CJIy4aMmHOTI O
KacaHusg
pPas3wveMOB
TOKONPOBOLA
mMx dvacreu,
a Takxe
obecrnieumBal
MMX BalmTy
oT
HEeCaHKLMOHMU
POBaAHHOTO
MOOKJIIOUEHU S
K
IPOU3BOJIbHE
M
YCTpPOMCTBAaM

MonyJiib
"Kuonka" He



MeHee 1 wT.,
obecrnieumBae
T
BO3MOXHOCTb
: pasMeTKu
perucTpupye
MBIX CUIT'HAJIOB
Y OTMEeYaThb
He MeHee 3-X
PasJInUHEIX
KaTeropumn
COCTOSHUN .

YCTpPOMCTBO,
BXOIdmee B
cocTasn
JadopaTopumn
;, IOOJDKHO
obecrneumBaT
b
BOBMOXHOCTD
perucTpaumnmu
apTepuanbHO
TO DaBJIeHMA.

[IporpaMMHOE
obecrieueHume
(mamee -
I10) . JHJoJxHO
obecrnieumBaT
b
BU3yaJIMz3alum
0 U
0bpaboTKy
perucTpupye
MBIX
CUTHAJIOB .

I'maBHOE OKHO
IPOTPaMMEL
IOJIXHO
COCTOATH U3
BKJIANOK,
Kaxnas mus3
KOTOPHIX
COOEPXUT
Habop
rpadmkos,
HeOOXOOUMEIX
ojisa
oTODpaXeHM
TpebyeMOoMm
nHdOpMaLIUM .



JoirxHa
MMETBCSH
BKJIaOKa -OJid
OIOHOBPEMEHH
oTo
npocMoTpa
cCuIT'Hajyla co
BCeXx
CEeHCOpPOB,
OIOHOBPEMEHH
o
MOIOKJIIUEHHH
X K
IeHTpajibHOM
Y MOIYJIO.

CLfe)
obecrnieumBae
T
BO3MOXHOCTB
MHOTOKAaHAaJb
HOT'O
(mnonmurpadmyu
eCcKoTo0)
pexuMa
PaboTH
YCTPOMCTRA.

Taxkxe OOJIKHEI
VMEeTbCH
BKJIAOKM OJId
BU3yaIM3aluu
Y CUI'HAJIOB
OT CEHCOPOB
SMI, oIIT,
3KI', KI'P,
33T', ceHcopa
OBIXaHUAg,
KHOIIKM; a
TaKXxe
IPOM3BOIOHEIX
rpadmxos, Ha
KOTOPBIX
BU3YyaJIU3BUPY
0TCH
crieuudmMUIHEE
OJIS TOT'O MU
MHOTO
cCuUTHaja
BEJIMYVHEL .

IO moJIxXHO



IaBaTh
BOBMOXHOCTb
BMU3yaJIM3alLlU
n u
obpaboTkM
perucTpupye
MEIX
CUTHAJIOB, a
VIMEHHO :

- OMI':
BM3yaJM3alun
4 CcuT'Hana,
CIEeKTP
CUTHaJja,
AMIIIIUTY OHBIV
TPUITEDP

- OIIT':
BMU3yalIM3alLlU
1 curHajJua,
CIIeKTpa
curHana,
TaxoTPaMMEHL,
rpaduk
nymnbca

- OKI':
BU3yalIM3aLM
A curHasna,
TaxOT'PaMMBL,
rpadmk
nyJjbca

- KI'P:
BUByaJIM3aLU
g4 curHana

- 30I':
BUByaJIM3aLU
4 curHajua,
CIIEKTP
curHaja,
AMILINTY Oa
albda-puT™Ma
, aMIIMTyInoa
BeTa-puTMa .

- CeHcoOp
IOBIXaHMA 2
BUByaIM3aLUU
4 CuI'HaJa,



- KHomnka:
BMU3yaJM3aluu
g curHalja
pasMeTKu

[I0 moJsrxHO
VIMEThb
BO3MOXHOCTE
KacToMMBalu
nu
HacTpouku II0
14
20beKTUBHOT
O
oToOpaxeHmMsd
IrpadmKoB:
HacTpoMka
upeTa, BBEOOP
napamMeTpoB
OJIg aHams3a,
BEIOOP
oToBOpPaxaeMsl
X TpadmKoORB,
MacuTadbrpoB
aHue
rpadmukos. IIO
IOOJDKHO MMETh
BO3MOXHOCTb
3anmcu u
BOCHpPOMUBBEn
eHUHA
perucTpupye
MEIX
CUTHAaJIOB.

Bo3MOXHOCTB
HaCTPOMKU
napaMeTpoB
bmIiE TPaALUU
cCurHajma c
[IOMOUELI0
buneTpa
HVDKHUX
4acToT,
buneTpa
BBICOKMX
4acToT,
[IOJIOCOBOT'O
buneTpa,
PEXEKTOPHOT
o bunbTpa.

C ueJsbo



yoobcTrBa
aHalmsa
curTHala,
IOOJIXHa
UMETbCS
BO3MOXHOCTH
3aNucCu
permucrTpupye
MBEIX CUT'HAJIOB
B damyi, cC
rnocJyenymniemn
BO3MOXHOCTH
0 UX
nocyenymnimern
o
BOCHpPOUBBED
eHMuS B
manHoMm IIO
(MMUTUPY A
perucTpaLmuio
CUT'Hajla B
pexumMe
pPeaJsibHOTO
BpEMEHN) .

B cocrTaBe:
METOOMUECKU
€ MaTepMaJibl
OJIS yduTessa
u
obyuamnmmxcs
, OIMcaHue
MMONKJIIOUEHM A
CEHCOPOB
JadopaTopumn
, MHCTPYKLUU
1o
MCIIOJIb30BaH
no IIO,
onucaHume
J1abopaTOPHE
X U
NpaKTUUYEeCKU
x paborT,
KOTOpoOe B
TOM UYMCJIE
COIEPXUT
Ipes3eHTalUmo
HHEIE
MaTepuabl .

Yrnakoska/Ko
pobka



TexHOJIOTHMUE
ckasda
HaAIpaBJIEHHO
CThb

ObpaszoBaTen
b HEIM
KOHCTPYKTOP

JabopaTopun
IOOJIKHA
obecrnieumBaT
b yIOobHOe
XpaHeHre U
comepXaTh
noInckKa3Ku
oJis
PacCIIOJIOXEHHU
9 CEeHCOPOB U
YCTPOMCTB
JadopaTopumn
OJi19 yOOOHOTO
MCIIOJIbL30BAaH
us
npenonaBaTe
JIAMU U
oOyUYaKnIUMUC
a.

PoboroTexHMU 1 wmr.
yecKUuM Habop
npenHa3Haue

OJIA MIPaKTUMKMH IIJIA

OJIOUHOT O
IpOoTPaMMMIPO
BaHUS C
KOMIIJIEKTOM
OAaTUUKOB

U3YyUEHUS
OCHOB
PoBOTOTEXHU
KM, meTajyen,
Y3JI0B U
MEXaHU3MOB,
HeODOXOOUMEBIX
IJIS co3maHusa
poBOoTOTEXHU
YeCKUX
YCTPOMCTE.

Habop
npencTaBjsae
T cobom
KOMILJIEKT
CTPYKTYPHBIX
BJIEMEHTOB,
COEeIMHUTETb
HEIX

mT .



3JIEMEHTOB U
BJIEKTPOTEXH
MNUECKUX

KOMIIOHEHTOB

Habop
II03BOJIAET
cobupaTrb (m
IPpOTPaMMUPO
BaTh
cobupaeMee
Momesnm), mus3
3JIEMEHTOB
BXOIOAUMUX B
ero cocras,
MoOmeJn
MeXaTPOHHEIX
u
pPOBOTOTEXHU
YeCKUX
YCTPOMCTR C
aBTOMaTU3UP
OBAHHEIM
ypasJjieHUEM
, B TOM UmcCJjie
Ha KOJIECHOM
xXomoy, a Tak
xe
KOHCTPYKLUUN
;, OCHOBAHHHIX
Ha
VICIIOJIb30BAaH
uy nepenau
(B TOM UmcIe
YEePBAYHBIX U
3yOUaTHX), a
Tak Xxe
PEUYATOB.

CBETOOMOIHE
VI MaTPWUYHBIM
OUCILJIEV C
tejon
IOIOCBETKOM
Ha
KOHTpPOJIJIEPE

KommnuecTrO
[IOPTOB
BBOIA/BHBOI
a Ha
KOHTpPOJIJIEPE



He MeHee ©

KoamuecTrO
KHOIIOK He
MeHee 4

OBwee
KOJIMUECTBO
3JIEMEHTOB :
He MeHee 520
mT., B TOM
yuce :

1)
OpoTrpaMMUPy
eMell OJIOK
yIpaBJIeHUsd,
KOTOPHM
MOXeT
paboTaTs
aBTOHOMHO U
B IIOTOKOBOM
pexume ;

2)
CEePBOMOTOPEI

3) maTuuk
CUJIBL

4) paTymk
paccTosaHusa

5) maTumk
1uBeTa

6)
AKKYMYJIATOP
Hasa OaTaped

7)
[IrmacTUKOBEE
CTPYKTYPHEE
BJIEMEHTEHI,
BKJIOUA 4
nepdopmpoBa
HHEIE
BJIEMEHTEH
tankmu,
KyOUKM, OCUu
U BaJil,
COEeIVHUTEb
HEIE DJIEMEHTEH



10.

ObpaszoBaTen
BHEI Habop
10 MeXaHUKe,
MEeXaTPOHUKE
u
POOOTOTEXHU
Ke

K ocsM,
mecTepHH,
npenHa3Haue
HHBIE ©IJIs
co3maHmsa
UYEepPBSAYHHX U
3y0OUaTEIX
nepenau,
COEeIMHUTETb
HEIE U
KpeIrnexHble
DJIEMEeHTH;

7)
[TporpaMMHOE
obecrneuyeHue
14
VICIIOJIb 3y EeMO
e 4
IpOTPaMMUPO
BaHUSA
cobUpaeMsIx
pPOBOTOTEXHU
YeCKUX
MOZeJIeV U
YCTPOMCTB,
OOCTYIIHO IJig
CKaudMBaHUSA
U3 CceTu
uTepHeT

KomnnexkT oJisa 1 mr.
U3yUEeHUS

OCHOB

BIIEKTPOHUKU

u

pPOBOTOTEXHU

KU

Habop moixeH
OBITH
npelHa3Haue
H IJ14
IPOBEIEHUA
YyUeOHEBIX
3AaHATUM TII10
BIIEKTPOHUKE
u
CXeMOTEXHUK
e C LeJbio
U3y4deHUs
HauboJiee

mT .



pacnpocTpaH
€HHOUI
3JIEMEHTHOM
©askl,
IPMMEHSEMOM
oJid
VIHXEHEPHO-T
EXHUUYECKOT'O
TBOPUYECTBA
y4almMxcsa U
pazpaboTkM
YyUeOHBIX
MomeJieu
POBOTOB.
Habop moixeH
IO3BOJIATH
ydamyMcsa Ha
IPpaKTUKE
OCBOUTH
OCHOBHEIE
TEXHOJIOTUN
IPOEeKTUPOBA
HUS
PoBOTOTEXHU
YeCKUX
KOMIIJIEKCOB
Ha IpuMepe
yUueOHBIX
MoIeJien
poboTor, a
Takxe
U3YUUTH
OCHOBHEIE
TeXHUUEeCKHUE
peleHusa B
obyacTn
KubepHeTHUEe
CKUX U
BCTpPaUBaEeMEL
X CUCTEM.

B cocrTas
KOMILJIEKTA
IOOJIXEH
BXOINUTH
HabopP
KOHCTPYKTUB
HEIX
BJIEMEHTOB
ojsa cOopku
MakeTa
MaHMUITYJIALUMO
HHOTO



pobora,
KOMIIJIEKT
MeTaJlIndYeCcK
nx
KOHCTPYKTUB
HEIX
B3JIEMEHTOB
O COOpKM
MakeTa
MOOUJIIBHOT'O
poboTa u
T.II.

B cocrTas
KOMILJIEKTA
BXOIOIUT Habop
BJIEKTPOHHEBIX
KOMIIOHEHTOB
OJI MB3YUYeHUs
OCHOB
BIIEKTPOHUKU
u
CXEeMOTEeXHUK
1, a TaKxe
KOMIIJIEKT
IPUBOIOOB U
OATUYMKOB
Pa3JIUYHOTO
THUIIA OJI4
praspaboTKu
pPoBOTOTEXHU
YeCKUX
KOMILJIEKCOB .

B cocTas
KOMIIJIEKTA
IOOJDKHO
BXOIUTH :
MOTOPEL C
SHKOIEPOM -
He MeHee 2
mT,
CEPBONPUBOL
foJipuoM — He
MeHee 4 T,
CEPBOINPUBOL
MaJk — He
MeHee 2 wT,
VMHOPaKpacCHE
M JaTumMK — He
MeHee 3 wmT,
YJIIBTPAaBBYKO
BOM OAaTUUK —



He MeHee 3
LT, IOaTuuk
TeMIIlepaTypPh
- He MeHee 1
mT, IaTuukK
OCBEINIEHHOCT
Y — He MeHee
1 wr, HaAbOP
BJIEKTPOHHEBIX
KOMIIOHEHTOB
(pesmCcTOpPH,
KOHIIeHCaTOop
I,
CBETOOMOIE
PasJINYHOTO
HOMMHAaJa) ,
KOMILJIEKT
NPOBOIOOB IJIA
BecrnaeyHoro
IPOTOTUNIUPO
BaHUA, IJaTa
BecrnaeyHoro
IPOTOTUNIUPO
BaHUHA,
AKKYMYJISTOP
1 3apanHoe
YCTPOMCTRO.

B cocrTas
KOMILJIEKTA
IOOJDXEH
BXOIOUTH
IpOoTpPaMMUPy
€MEIM
KOHTPOJIJIED,
IpOoTPaMMUPY
EeMEIV B Ccpene
Arduino IDE
W
QHAJIOTMUYHBIX
CBOOOIOHO
pacrnpocTpaH
AeMBIX cpelax
praspaboTKu.
[IporpamMmMmpy
EMEIN
KOHTPOJIJIEP
IOOJDXEH
obJanaTh
nopramMm Ijs
IOOKJIIOUEHMS
UMOPOBEIX U
AHAJIOTOBEIX



YCTPOMCTR,
nHTepdercam
u TTL,
USART, I2C,
SPI,
Ethernet,
Bluetooth
uny WiFi.

B cocrTas
KOMILJIEKTa
IOJIXEeH
BXOIUTH
MOIYJIb
TEeXHUUECKOT
O BpeHUd,
pelnCcTaBJIfao
My cobon
BHIUMCJIMTEJIb
Hoe
YCTPOMCTBO
co
BCTPOEHHHM
MUKPOIIPOlIecC
copoMm
(KOJI-BO Amep
- He MeHee 4
mT, YacToTa
aOpa He
MeHee 1.2
I'T'y, obbeMm
0O3Y - He
MeHee 512
M6, obweMm
BCTPOEHHOMU
naMsaTy - He
MeHee 8 I'0),
VHTeTpPUpoBa
HHOV KaMepou
(MaxcuMaJIbH
oe
paspeleHue
BUIIEOIIOTOKA
4
nepenaBaeMo
IO TII0
nHTepdency
USB - He
MeHee 2592 x
1944 en.) mu
OINITUUECKOM
CUCTEMOMU .
MonyJib



TEeXHUUECKOT
O BpeHus
IOJIXEeH
obrlamaThb
COBMECTUMOC
ThbIO C
PasInUYHEIMA
nporpaMMUpPy
©MEIMM
KOHTpOJIJIEepa
MM C TIOMOIILIO
nHTepdercos
- TTL, UART,
I2C, SPI,
Ethernet.
MonmyJib
TEeXHUUYECKOT
O 3peHusa
IOOJIXEeH VMEeTh
BCTPOEHHOE
IpoTrpaMMHOEe
obecrieueHue
Ha OCHOBE
OTIEPALIMOHHO
M CUCTEMEH
Linux,
[I03BOJIAKIIEES
OCYIECTBJIAT
b HaCTPOMKY
CUCTEMEH
MaIMHHOT'O
obyueHus
napaMeTpoOB
HEeVPOHHEIX
ceTem nuda
ODHaApPyXeHMHA
ODOBLEKTOR,
onpenejyieHms
UX
IapaMeTpoB U
OaJib HeNmemn
UOeHTUuPUKAaL]
WM.

KowMmmgiekT
IOOJDKEH
obecrnieumBaT
b
BO3MOXHOCTB
UB3YUYEHUSI
OCHOB
pazpaboTkm
NPOTPaMMHEIX



11.

UeTHpexoCcesn
oM yueOHBIM
poBOoT-MaHUI
YIJIATOpP C

MO Oy JIbHBIMMU
CMEeHHBIMI
HacamxKaMu

¥ alnapaTHBX
KOMIIJIEKCOB
VHXEeHEPHBIX
cucreM,
pelmeHmy B
cohepe
"MlHTepHET
Bemen", a
Takxe
pelmeHmy B
objacTu
pPOBOTOTEXHU
KU,
VICKYyCCTBEHH
orTo
MHTeJIJIeEKTa U
MaUlMHHOT'O
obyUueHus .

YueOHBEM 1 wr.
poBboT-MaHUI
YIISTOP
npelHa3Haue
H O5ns
OCBOEHUS
oOyUYanIUMUC
1 OCHOB
pPOBOTOTEXHU
KM, OJ4
IIOOTOTOBKU
obydamnmmMxcs
K BHEIPEHUIO
u
rnocJjenymieM
Y
MCIIOJIb30BaH
uio poOOTOB B
[IPOMBILJIEHHO
M
[IPOU3BOLACTB
e.

KommuecTBO

ocey poboTa
MaHUIIYJIATOP
a - 4JeTHpe.

[lepemelieHME
MHCTPYMEHTA
B
[IPOCTPaHCTB
e IO TpeM

mT .



OCSaM HOOJDKHO
YIOPaBJIATbECSA
1a 'O BEIMU
OBUTATEJIAMU
. Hanpaxeunue
IMTAaHUSA
aTOBEIX
OBUTATEJIEN
He OoJjiee 12
B.

CepBomBurarT
eJb
JeTBEPTOM
OCHU HOJIXEH
obecneumBarT
b IIOBOPOT
VMHCTPYMEHTA

Yoo
nmoBopoTa
MaHUIIYJISTOP
a Ha
OCHOBAHUMU
BOKPYT
BEPTUKAJIBHO
M OCU He
mMeHee 180
TpPanaycosB.

g
onpeneJjieHUs
IOJIOXEHMS
MaHUIIYJISTOP
a npu
IOBOPOTE
BOKPYT
BEPTUKAJIBHO
M OCU IOOJIXEH
VCIIOJIb30BAT
BCH DHKOIEP.

Yoo
nmoBopoTa
3aIHEeTO
rnjeua
MaHUITYJIATOP
a He MeHee 90
TpPanycoB.

Yroosu
IIOBOPOTAa



repenHero
njeya
MaHUIIYJIATOP
a He MeHee
100
TpanycosB.

s
onpeneJIeHN A
[IOJIOXEHMU A
3a0HETO U
IepenHero
ey
MaHUIIYJISTOP
a IOOJIXeH
UCIOJIbL30BAT
bCH
TUPOCKOII.
Yrooa
[IOBOPOTAa IIO
YyeTBEepTOMN
OCH HEe MeHee
180
TpanyCcoB.

JoimkHa OBITh
BOBMOXHOCTD
OCHallleHUS
CMeHHEIMIU
HacamkKaMu
(HanpuMmep,
oepxaTeJlb
KapaHIauma
WK
bromacTepa,
IIPUCOCKa C
cepBOIBUIAT
ejieM,
MEXaHUUECKO
e 3BaxBaTHOe
YCTPOMCTRBO C
cepBOIBUIAT
ejieM,
YCTPOMCTBO
IOJIS JIa3€PHOU
TPaBUPOBKU
W
YCTPOMCTBO
s
3D-neyaTtu) .

JoimkHa OBITh
BO3MOXHOCTbD



MIOOKJIIOUEHU S
IOOTMOJIHUTEJb
HEIX
YCTPOMCTB
(HanpuMmep,
TPaHCIIOPTEP
a, peJnbca
IJ1s
repeMeleHms
pobora,
nyJibTa
yIpaBJjieHUs
TUIIa
IDKOMCTUK,
KaMepH
MaIMMHHOT'O
3peHusd,
OTNITUYECKOTO
oaTyuka,
MOIYJIs
OeCcrnpoBOOHO
o JocTyIa.

PoboT-MaHUI
YIISTOP
IOOJIXEeH
obecneumBaT
b
repeMeleHe
Hacalku B
IPOCTPAHCTB
e, aKTUBALMIO
Hacalnku,
BO3MOXHOCTBb
[IOJIy4YeHU s
CUTHaJIOB OT
KaMepsl U
IaTUMKOB,
BO3MOXHOCTBb
yIpaBJIeHUs
IOTMOJIHUTEIb
HEIMM
YCTpPOMCTBAaM
u.

MaTepnai
Kopmnyca -
AJIIOMUHUN .
HramMeTp
pabouey 30HH
(bes yuerTa
HaBEeCHOTO
VHCTPYMEHTa



Y UeTBepTOM
ocu) He
MeHee 320
MM .
NuTepbenic
[IOOKJIUEeHU S
- USB.

HOJIXeH MMeTh
BO3MOXHOCTB
aBTOHOMHOM
paboTE "
BHEIIHETO
yIpaBJIeHUS .

YopaBJSaoWmn
KOHTPOJIJIED

OOJIXeH OBIThb
COBMECTUM CO

cpenou
Arduino.
YrpaBJagaommi
KOHTPOJIJIED
COBMECTMM CO
cpenou
NpoTPaMMUPO
BaHUA
Scratch, wu
SABEIKOM
OpOoTrPaMMUPO
BaHusa C.
JoixeH
obecrnieumBaT

b [IOBOPOT IIO
[IEPBLEIM TPEM
ocsaM B
3anaHHBIM
yTOJI M Ha
3anaHHBIM
yToJ,
IIOBOPOT IIO
YyeTBEepTOMn
ocu Ha
3aOaHHBIM
yToJ,
IOBUXEHVE B
KOOPOMHATHL
X, Y, 7,
nepeMeneHue
Ha BazmaHHoe
paccTosaHue



12.

o
KOOpPIMHATAaM
X, Y, Z,
nepenauy
IOAaHHBIX O
TeKyleM
[IOJIOXEHUM
YTJIOB,
nepenavy
IOAHHEIX O
TeKYINX
KOOpIMHATAaX
VHCTPYMEHTA

JoixeH
NoOnepPX1BaT
b
nepeMeleHue
B OIeKapTOBEIX
KoopIMHAaTax
U ynJjax
[IOBOpPOTAa
ocem, C
3amaHHOM
CKOPOCTBI U
YCKOPEHMEM.

TwmIisL
repeMeneHum
B IE€KapTOBEIX
KoopaOMHaTax
: IBMXEHUE
1o
TPaeKToOpPUN,
OBIMDKEHME 110
OPSAMOM MeXIyY
OBYMS
TOUKaMM,
[IepEenpEIMBa
HME M3 TOUKU
M TOUKY
(nepenoc
obwekTa) .

ObpaszoBaTes ObpasorarTen 1 wmr.
BHEIM HaO®oOp bHBEM

IOJI9 MBYUYEHUAKOMIIJIEKT
MHOT'OKOMIIOH HOJIXEH OBIThH

€HTHEIX npelHaszHaue
POOOTOTEXHM H IJId

UeCKUX N3YyUYEeHUH

mT .



CHUCTEM U POBOTOTEXHM

MaHUITYJISLUMO YeCKUX

HHEIX POOOTOBTEXHOJIOTHUN,
OCHOB
VHOOPMaLMOH
HBEIX
TEXHOJIOTUN U
TEeXHOJIOT UM
[IPOMBIIJIEHHO
1Z8
aBTOMaTHU3allL
UM, a Takxe
TEXHOJIOTUM
OPOTOTUNIUPO
BaHUA U
AOOUTUBHOTO
[IPOU3BOLACTB
a.

B cocTas
KOMIILJIEKTA
IOOJDKHO
BXOINTSDE @

1)
MHTemnnexkTya
JIb HEIN
CepBOMONYJIb
c
VHTEeTPUpoBa
HHOM
CUCTEeMOM
yhnpaBJIeHUS,
MO3BOJISNIIEN
ODBEOIVHATH
CEepPBOMOIYJIU
opyr cC
OPYyIT'OM IIO
rnocjiemoBaTe
JIbHOMY
uHTEepdency -
He MeHee 6
mT;

2)
PoboToTexHU
yeCcKUm
KOHTPOJILIIEP
MOOYJIBHOTO
THUIa,
nIpencTaBJisgl
muy cobom
OIHOILJIa THEIM



MUKPOKOMIIBIO
TEP C
onepaluMOoHHO
M CUCTeMOM
Linux,

oD BbeOVMHEHHH
u C
nepudepmiHeL
M
KOHTPOJIJIEPO
M C TIOMOIIBIO
I1J1a Thl
pacuMpeHmns .
PoboToTexHU
yeCcKUM
KOHTPOJLIIEP
IOJIXEeH
YIOBJIETBOPSA
Thb

TeXHUYE CKUM
XapaKTepUCT
MKaM: KOJI-BO
amep
BCTPOEHHOTO
MUKPOKOMIILIO
Tepa - He
mMeHee 4,
TAKTOBAS
yacToTa aipa
- He MeHee
1,2 I'Tu,
obweMm 03Y -
He MeHee 512
M6, Haauumue
nHTepdercos
- SPI, I2C,
128, TTL,
UART, PWM,
uudpoBEIE U
aHaJIOT'OBEIE
[IOPTHE JJI4
MOOKJIIOUEHM S
BHEIMHUX
YCTPOMCTRB, a
Takxe WiFi
WU
Bluetooth
oJisa
KOMMYHMKALM
U CO
BHENHVMM
YCTpPOMCTBAaM
n.



PoboToTexHu
YyeCKUM
KOHTPOJLIIEP
IOJIXEH
obecrneumBaT
B
BO3MOXHOCTBb
IpoTPaMMUPO
BaHUA C
[IOMOUIL IO
CpelncTB
SIBBEIKOB
C/C++,
Python mu
CBOOOIIHO
pacrnpocTpaH
geMOo¥ CcpenH
Arduino IDE,
a Takxe
yIpaBJIeHUS
MOIOeJIAMA
pPoBOoTOTEXHU
YeCKUX
CUCTEM C
[TOMOIIE IO
cpexnsl ROS.

3)
Brrumcnmresb
HEI MOIYJIb
co
BCTPOEHHEM
MUKPOKOHTPO
JIJIepOM — He
MeHee 1 mT.
BeumcimnTe b
HEIMI MOIYJIb
IOOJDKEH
obramaThb
BCTPOEHHBIMHA
UMOPOBEIMU
nopTramMm - He
MeHee 12 wT u
aHaJIOT' OBEIMU
nopTramMm - He
MeHee 12 mT.
BeumcimnTe b
HEIMI MOIYJIb
IOOJDKEH
obamaThb
BCTPOEHHEIM
MOIyJIEM
OecnpoBOOHO



VI CBA3M THUIIA
Bluetooth m
WiFi gmgnsa
CO3IaHUMg
anmnapaTHO-II
POTPaMMHEIX
PeleHUn u
"yMHBIX / CMaPp
T"-yCTPOMCT
B IJs
pazpaboTkM
peleHuM
"MlHTepHET
Bewmem" .

BrlumcimnTesib
HBEIM MOIIYJIb
IOJIXEH
obnamaThb
COBMECTUMMOC
ThIO C
nepubdepmmHLL
MM IIJIaTaMu
oJjis
MOOKJIIOUEHU S
K ceTu
Ethernet u
MOOKJIIOUEHU S
BHeUHEeN
CUJIOBOM
HaTrpy3KH.

4) MonmyJib
TEXHUUECKOT
O BpeHUud,
pencTaBJIfao
My cobon
YCTPOMCTBO
Ha Oase
BHIUMCJIIMTETb
HOTO
MUKPOKOHTPO
JJjepa u
VHTEeTPpUpOBa
HHOM KaMepPHl,
obecrneumnBamn
mee
pacros3HaBaH
ne
IPOCTEMIMX
n3o00paxeHUM
Ha MoIyJie 3a
cuer



COOCTBEHHEIX
BEIUMCIINTEIIb
HBIX
BO3MOXHOCTE
¥ — He MeHee
1 mT;

MonoyJib
TEeXHUUYECKOT
O 3peHusa
IOOJIXEH
obecrneumBaT
b
BO3MOXHOCTBb
OCYIECTBJIAT
b HaCTPOWKY
3KCIIO3ULNY,
tajaHca
temnoro, HSV
COoCTaBJIS0IM
X, TJouWanm
OBHapyXMBae
MOM obJlacTu
n300paxXeHUd
, OKPYIJIOCTU
ODHapyXMBae
MOV obJiacTu
n3obpaxeHmsa
, IOJIOXeHUe
ODHapyXmuBae
MBIX OBJlacTen
OTHOCUTEJbH
O IpyT IpyTra

MonmyJiib
TEeXHUUECKOT
O BpeHusa
LOOJIDXEH MMETh
BCTPOEHHEE
uHTEepPbeMCE —
SPI, UART,
I2C miam TTL
14
KOMMYHMKALU
U Opyr C
OPYTOM WJIU
BHEUHVMMU
yCTpoMCcTBaM
n.

5) KowmmjexkT
KOHCTPYKTUB
HBIX



DJIEMEHTOBR U3
MeTasa oS
CcOOPKM

MO e
MaHUITYJIATOP
OB — He MeHee
1 wr;

0) KowmmjexT
BJIEMEHTOB
o COOpKMU
BaKyyMHOTO
3axBaTa — He
MeHee 1 mT.

ObpazoBaTes
b HEIM
poboTOTEXHU
JyeCKUM
KOMILJIEKT
IOJIXEeH
comepXxaThb
HabopP
OMOINOTEK
TPexXMEePHHX
MozeJsiey IJis
IPOTOTUNIUPO
BaHUSA
MOIeJIen
MOOMIIBHEX U
MaHUITYJISLMO
HHEIX PODOTOB
PasJINYHOTO
Tumna. B
cocTasn
KOMILJIEKTA
IOJIKHEL
BXOIMUTH
VHCTPYKLUU U
METOOUYECKU
e ykaszsaHusa
o
paspaborke
TPEeXMEPHEIX
MOoIeJien
MOOMIIB HEIX
poboToB,
MaHUITYJISLMO
HHEIX PODOTOB
C pasJIMYHBEIMU
TUIIAMU
KMHEMAaTUKU
(yryaoBasa



KMHEMaTUKAE,
nJocko-rnapa
JIJIeJIbHA A
KMHEMaTUKAE,
OeJib Ta—-KMHEe
MaTUKa,
SCARA wmimu
PBEUaXHAa A
KMHEMATUKAE,
njaardopma
CrioapTa u
T.II.) .

ObpazoBaTes
b HEIM
pPOBOTOTEXHU
YeCKUM
KOMILJIEKT
IOJIXEeH
comepXaTh
VHCTPYKLUU
1o
[IPOEKTUPOBA
HUIO POOOTOB,
VMHCTPYKLUUU U
MEeTOIUKHU
OCylWeCTBJIEH
nsa
VHXEeHEePHBIX
pacyeToR IpHu
IPOEKTUPOBa
HUM (pacdYeTsl
HATPy3KU U
MOMEHTOB,
pacuer
MOUIHOCTHU
NpUBOIOOB,
pacuer
napaMeTpoB
KMHEMAaTUKU U
T.I.),
VMHCTPYKLUU
1o
paspaboTke
cucTeM
yIhpaBJjleHUS U
NpOoTrpPaMMHOT
O
obecrneuyeHnd
OJId
yIhpaBJleHUs
poboTamu,
VMHCTPYKLUUU U



KomMniproTEepHO
e
O0BOopPyLOOBAaHU
e

13. HoyTbOyk

MeTOIOMKNM IIO
paspaborke
cucTeM
YIpaBJIeHA C
3JIeMeHTaMM
MCKYCCTBEHH
orTo
MHTEeJIJIeKTa 1
MallMMHHOTI'O
obyUyeHus.

dopmM-pakTOP 1 wr.
: HOYTOYK;

XecTkag,
HeOoTKJIInuaeM
ad
KJIaeuarypa:
HaJmuume;

Pycckasa
packianka
KJIaBMATYPHL :
HaJmnuue;

JInaroHalb
SKpaHa: He
MeHee 15,6
OIOVMOB ;

PaszpeumeHue
SKpaHa: He
MeHee 1920 x

1080
nmuKceJsiem;

KommmuecTBO
amep

npoleccopa:
He MeHee 4;

KommuecTBO
[IOTOKOB: He

MeHee 8;

Basorasa

mT .



TaKTOBasA
yacrToTa
npoleccopa:
He MeHee 1
I'To;

MakcuMmabHa
g TaKToBas
yacrToTa
npolueccopa:
He MeHee 2,5
I'T;

Kou-namMars
npolueccopa:
He MeHee 6
MGawnT;

0b6BeM
YCTaHOBJIEHH
on
OonepaTMBHOM
namMAaTu: He
MeHee 8
I'banT;

ObweM
nonnepxueae
MO
orepaTMBHOM
namMaTu (gidg
BO3MOXHOCTHU
pacumpeHms)
: He MeHee 24
I'banT;

ObwemMm
HAKOIIUTEJIS
SSD: He
MeHee 240
I'anT;

Bpewms#a
aBTOHOMHOMU
pPaboTEl OT
Barapen: He
MeHee 6
YacoB;

Bec HoyTbOyKa
c
YyCTaHOBJIEHH
BIM



AKKYMYJISTOP
oM: He OoJlee
1,8 xr;

BHemHum
nHTepberc
USB
CTaHIOapTa He
Hmxe 3.0: He
MEeHee Tpex
CBOOOIHHIX;

BHemHuM
uHTepberc
LAN
(Mcriosib30Ba
HUe
NepexoqHUKO
B He
npelycMoTpe
HO) :
Haauume;

Hanmume
MOIYJIEM U
nHTepbdercos
(mcrosib30Ba
HUEe
IepexOoqHUKO
B He
npenycMoTpe
HO) : VGA,
HDMI ;

BecnpoBonHa
A CBA3b
Wi-Fi:
Hajuuaue C
[IOONEPXKOM
cTaHmapTa
IEEE 802.11n
W
COBpPEMEHHEeE

4

Web-xamepa:
HaJjinm4yaure ;

MaHUIIYJIATOP
"meuus " e

HaJin4dume;

[lpenycTaHoOB



14.

Tenexka -
XpaHUJIMIe
HOYTOYKOB

JIeHHAaHd
ornepauroHHa
1 cucTeMma C
rpadpmueckmM
IOJIb30BaTE]
bCKUM
uHTEepbercoM
4
obecrnieumBamn
mada paboTy
pacrnpocTpaH
©HHBIX
obpasopaTes
BHEIX U
oBecrucTEMH
BIX
[IPUIIOXEHUM ¢
HaJuuue .

TUII KOpIlyca: 1 wr.
MeTasn;

BO3MOXHOCTBb
6es30mnacHoTO
3alUIEHHOTO
3aMKOM
XPaHEeHUA
HOYTOYKOB :
HaJuuue;

BOBMOXHOCTE
3apanKu
HOYTOYKOB :
Hamuue,
nonmepxKa
HOYTOYKOB U3
KOMILJIEKTA
[IOCTaBKU;

HaJIn4uue
poyTepa
Wi-Fi
cTaHmapTa
802.11n wmnm
COBpeMEeHHee
1 mT.

nonmepXKa
HOYTOYKOB U3
KOMIIJIEKTA
IIOCTaBKU;

mT .



KOJINUECTBO
HOYTOYKOB :
oT 6 WTYK,
nonmepxKa
HOYTOYKOB U3
KOMILJIEKTA
IOCTaBKU;

HanpsaxeHmne
nuraHmga: 220
B\50 Tu;

[loTpebisgema
9 MOIHOCTB,
B
(MaxkcuMyM) :
2500;

[ToTpebisgeMsl
M TOkK, A
(MaxkcuMyM) :
12;

InrHa wHypa
BJIEKTPONMUTA
HMug: or 2,5
MeTpa;

3ammTa oT
IepeHanpsaxe
HUSA,
KOPOTKOTO
3aMBIKaHM @
HaJau4aue;

Komeca nnsa
IepeOBVXEHU
a c
TOPMO30M :
HaJuuue .



