OcHOBHBIE MOMEHTDI

Hacrosimue Metonuueckue pekoMeHauuu (nanee — PekoMeHnanun) HarnpaBieHbl Ha
oOecreueHue eJMHbIX OpPraHU3allMOHHBIX U METOAUYECKUX YCIOBHM CO31aHMs U OOLIUX
MOAXOA0B K  (PYHKIMOHHPOBAHMI0O B  00IIE00pa30BaTEIbHBIX  OpraHU3alMsIX,
PACIIOJIOKEHHBIX B CEJIBCKOW MECTHOCTM M MAajblX rOpOJax, HEHTPOB 00pa3oBaHUA
€CTeCTBEHHO-HAYYHOM M TEXHOJOIHYeCKOM HampasjieHHOcTed «Todyka pocray», B
nensix obecrneueHus peanuzanuu  QdeaepanbHoro mnpoekra «CoBpeMeHHas MIKOJIay
HAIMOHAJILHOTO MpoekTa «O0pa3zoBaHue» (J1anee — peaepabHbIi MPOEKT),

Hensmu co3znanus LlentpoB «Touka pocta» sBAsieTCs COBEPIIEHCTBOBAHUE
yCIOBUM JJi1 TOBBIIICHUS KauecTBa 0Opa3oBaHMs B 00I1€00pa3oBaTeIbHBIX
OpraHM3alusaX, pPacClOJOKEHHBIX B CEIbCKOM MECTHOCTM M MajblX TrOpojax,
paclIMpeHrs BO3MOXKHOCTEH OOy4YaromMxcsi B OCBOCHMHM YYEOHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJOTMYECKOW  HAIpaBJIEHHOCTEW, MpPOrpamMm
JIOTIOJTHUTENIBHOTO ~ O00pa30BaHUA  €CTECTBEHHO-HAYYHOM M TEXHHUYECKOU
HAIPaBJIICHHOCTEH, a TaKKe ISl MPAKTUYECKOW OTpabOoTKM y4eOHOTro MaTepualia
1o y4eOHbIM npenMeraM «DPuznkay, «Xumusy», «buomorusy.

Hentpsl «Touka pocTay obecneyrBarOT MOBBIIMICHUE OXBaTa 00YYarOIIUXCA
0011e00pa3oBaTeNbHbIX OPraHU3allui, PacloiIOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJIbIX TOpoAax, HporpaMMaMd OCHOBHOI'O OOLIEro M JIOHOJHUTEIHHOI'O
00pa30BaHUs €CTECTBEHHO-HAyYHOM M TEXHOJOIMYECKON HalpaBICHHOCTEH C
UCMOJIb30BaHUEM COBPEMEHHOI'O 000PYAOBAHUS.

1. IMopsiaok co3nanus

Coznanne LlentpoB «Touka pocTtay  oOcCymiecTBisieTcs Ha  0Oase
o01reo0pazoBaTeIbHBIX OpPraHU3aIii, PAcOI0KEHHBIX B CENBCKOW MECTHOCTH U
MaJbIX TOpOaX, MpU ATOM B MEPBYIO odepensb co3nanue Llentpos «Touka pocTan
PEKOMEHAYETCSI OCYLIECTBJISITh B OpraHM3alUsAX, [IOKA3bIBAIOIIMX HHU3KUE
oOpa3oBaTeIbHbIC PE3YIbTATHI.

2. TpeOoBaHus K MOMeEIEHUSIM, KOMILUIEKTOBAHHIO 000PY/10BAHHEM,
PAcXoAHBIMH MaTepPUAJIaAMH, CPeACTBAMH 00yUYeHHsI U BOCTIUTAHMS

Coznanue llentpoB «Touka pocra» npeamnonaraerT KOMIUIEKC YCIOBHUH IO
OCHAIIIEHWIO 00pa3oBaTeNbHBIX OpraHu3anuii 000pYAOBaHUEM, PACXOIHBIMH
MaTeprallaMH, CpeJACTBAaMH OOyYeHHWS W BOCHUTAHUS IS JTOCTHDKCHUS
o0pa3oBaTeIbHBIX PE3YIHTATOB 10 MPEIMETHBIM 00JacTsIM «EcTecTBEeHHOHAYYHBIE
npeametel», «EcrtecTBeHHble  Hayku», «Marematuka W HHPOpMAaTHKa,
«OO11ecTBO3HaHNEe U ecTecTBo3HaHue», «TexHomnorus», 00pa3oBaTEIbHBIX
nporpaMMm oO0IIeT0 00pa30BaHUS E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOU
HANpaBJICHHOCTEN, IMPHU pealu3alMd KypCOB BHEYPOUYHOW JESTEIBHOCTH U



JOTIOJIHUTENIBHBIX ~ OOIIEpa3BUBAIOIIMX  MPOTPAMM  €CTECTBEHHO-HAYYHOH |
TEXHUYECKOU HAIIPaBICHHOCTEH.

[lepeuenbp HampaBiaeHHOCTeM peanusyemblx Ha 0aze LlentpoB «Touka
pocTa» 00pa3oBaTENbHBIX MPOrpaMM MOKET OBITh PACIIMPEH B 3aBUCHMOCTU OT
HMEIOIIUXCS Yy  00Ieo0pa3oBaTebHbIX OpraHu3aluidi  YCIOBUM, a TakkKe
NOTPeOHOCTEH Y4aCTHUKOB 00pa30BaTEeIbHBIX OTHOIICHHIA.

Coznanme  mentpa  «Todka  pocTa»  MpenanoyiaraeT  pa3BUTHE
oOpazoBaTeibHON UHPPACTPYKTYphl 00111€00pa30BaTEIbHON OpraHu3ali, B TOM
quclie OCHaIIeHHe 0011eo0pa30BaTeIbHON OpraHU3aliK:

— obopymoBaHueM, CpelcTBaMU OOYYECHHsI U BOCIUTAHUS JIJIsl M3y4YeHHs (B
TOM YHCJIE HKCIEPUMEHTAIBHOT0) MPEAMETOB, KYpPCOB, AMCHUIUIMH (MOIyIEH)
€CTECTBEHHO-HAYYHON HAMpaBICHHOCTH M TEXHOJOTHYECKON HampaBICHHOCTEH
Opd  pealn3allid  OCHOBHBIX  O0IIEOOpa3oBaTeNbHBIX  MPOTpPaMM |
JOTIOJIHUTENIBHBIX ~ 001e00pa3oBaTeNbHBIX MpPOTpaMM, B TOM  YHCIE IS
pacIIupeHnst CoIepKaHus YIeOHBIX MpeaAMeToB «Du3ukay, «XuMusy,

«buonorusy;
— o0opya0oBaHUEM, CpEACTBAMU OOYUYCHHMS W BOCIUTAHUS JJIsi M3YYCHUS
OCHOB  pPOOOTOTEXHHMKH, MEXAaHHUKH,  MEXaTPOHUKHU, OCBOCHHMS  OCHOB

NPOrpaMMHPOBAHHUS, pPEATU3AMK POrPaMM JIOTIOJHUTEIBHOTO 00pa30BaHUs
TEXHHUYCCKOW U €CTECTBEHHO-HAYYHON HANPaBJICHHOCTEH U T. II.

— KOMIIBIOTEPHBIM ¥ HHBIM 000PYI0BAaHUEM.

[lepedyenb, MUHUMAIBLHO HEOOXOJIMMBIE (DYHKIIMOHAIBHBIE U TEXHUYECKUE
TpeOOBaHHWA M  MHUHUMAJIbHOE  KOJMYECTBO  OOOpPYAOBaHMUS, PACXOIHBIX
MaTEpHUaJIOB, CPEJICTB 00yUeHHUs: U BocnuTanus st ocHamieHus LlentpoB «Touka
poctay (manee — UHQPPACTPYKTYPHBIN JIUCT), ompeneistorcs PernoHanbHbIM
KOOpAUHATOPOM ¢ ydeToM llpumepHOoro mepeuyHsi 0OOpYyIOBaHHUSA, PACXOJHBIX
MaTEpHUaNiOB, CPEACTB OOYYEHHS W BOCIHMTAHUSA JJIA CO3IAHUS U OOECICUCHHS
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa3OBaHMsI ~ €CTECTBEHHO-HAYYHOH |
TEXHOJOTHYECKON HampaBieHHOCTH «Touka pocra» B 0011€00pa30BaTEIbHBIX
OpraHu3aluaX, pacIoOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MallbIX TOpoJax
(ITpunoxxeane Ne 6), mpuUMEpHOr0 THUIOBOTO HWHPPACTPYKTYPHOTO JIUCTA,
onpeneisieMoro @eaepaibHBIM ONIEPATOPOM, U HACTOAIIMX PexomeHmanuii.

B pamkax ocHamenus ~001meoOpa3oBaTeNbHBIX — OpraHu3aluil  mpu
dbopmupoBanun HHPpPACTPYKTypHOTO JNHCTa cyObekT Poccuiickoii deneparuu
BIIpaBE BBIOpPATh CTAHAAPTHBIA WM TPO(UIBHBIN KOMIUIEKT OOOpYIOBaHMS,
MIPE/ICTaBICHHBIN B IPUMEPHOM IMEepeYHe 000PYI0BaHUS, PACXOAHBIX MATEPUATIOB,
cpenctB oOydeHHMss W BocmuTaHus s ocHamieHus llentpoB «Todka poctay
(ITpunoxxeame Ne  6). Jlms  MamOKOMIUIEKTHBIX — 00IIE0Opa3oBaTEIbHBIX
opranmzanuiil 06beM eIMHHUIL CPEACTB OOYYEHHsS M BOCIUTaHUS (OPMUPYETCS B
MEHBIIIEM KOJIMYECTBE.

1 MajoKOMIIIEKTHOH 00111e00pa3oBaTeJIbHOM OpraHm3aiueii B  paMKax
peajJu3allid MepoNnpHUATHI 0 CO3JAaHNI0 U (YHKIHMOHUPOBAHHIO IIEHTPOB
€CTECTBEHHO-HAVYHONH M TEXHOJOTHYeCKOW HanpaBJeHHOCTEH NpPH3HAaeTCs
00111e00pa3oBaTeJIbHAsT OPraHM3aIMsl, YHCJEHHOCTh KJACCOB-KOMILJIEKTOB B
KaKJI0M M3 napaJiiejieil KOTopoi cocTaBJjsieT He 0oJ1ee 1 eTMHMIIBI.




IpopuabHblii KOMIUIEKT O00OpYyAOBaHUS MOXET ObITh BbIOpaH s
o011eo0pa3zoBaTeIbHbIX OpraHU3aluid, UMEIOIIMX HA MOMEHT CO3/IaHMsI LICHTpa
«Touka pocta» HaOOp CpeACTB 00yUEHHUS M BOCIUTAHMS, TOKPHIBAIOIINN CBOMMU
(YHKIMOHAIBHBIMA BO3MOXHOCTSIMU  0a30Bbleé TNOTPEOHOCTH MPU HU3YyYEHUU
npeamMeToB «Puznukay, «Xumusa» U «bruonorus».

Ipopuabublii KOMIJIEKT o0opynoBaHus obecneunBaeT 3(PQGEeKTUBHOE
JOCTHXKEHUE O00pa30BaTENbHBIX PE3yJbTAaTOB OOYyYarOIMIMMHUCS IO IporpaMmmam
€CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOM HAIpPABICHHOCTEN, BO3MOMKHOCTh
yIJIyOJI€HHOI0 M3Y4YeHHMsl OTACJbHBLIX MpeAMeTOB, B TOM YHCIE A
dopMupoBaHUs H300pETATENILCKOT0, KPEaTUBHOTO, KPUTHUYECKOTO MBIIUICHHUS,
pa3BuTha (DYHKIIMOHAJTBLHOW TPAMOTHOCTH Yy OOYy4YarONIUXCS, B TOM 4YHCIE
€CTECTBEHHO- HAYYHOW U MaTEMaTUYECKOM.

IIpn ¢opMupoBaHuM HHPPACTPYKTYPHOr0 JHCTAa M3 NPOPUILHOrO

KOMIUIEKTa B 00f13aTeJIbHOM MOpsiAKe ol0ecnmevyuBaeTrcsi BbIOOP CpeacTB
o0y4yeHHs1 M BOCNHUTAHHSI He MeHee 4YeM MO0 TPeM Y4YeOHBIM MpeaMeTam
(«Dusuka», «XuMus»,
«buosorUsa») M KOMNBIOTEPHOro od0opyaoBaHus. OcTaBIIMECS MO HUTOraM
omnpejieNieHus] 00513aTeIbHOr0 00O0pYIOBaHMS CPEACTBA, MPEAYCMOTPEHHbBIE IS
ocHamenus llentpa «Touka pocta», pacnpenenstoTcss Ha MOpPUOOpETeHHE
JIOTIOJTHUTENIBHOTO  000pYJOBaHUs, BXOJAIIEr0 B TIEpeueHb O0OpyIAOBaHUS,
pacXoAHBIX MAaTEpHaIOB, CPEICTB OOy4YeHUs ¢ BOCHHUTAHHS NPO(PHIBHOTO
komruiekTa (IIpunoxxenne No 6 K METOTMYECKUM PEKOMEHIALIUSM).

PernonanbsHbIi KOOPJIUHATOP oOecrieynuBaer COTJIACOBAHUE
c(hOpPMHPOBAHHOTO B COOTBETCTBUU C THUNOBOU (opMoii HHEPPACTPYKTYPHOTO
aucta ¢ @DexepalibHbIM  ONEPATOPOM B  COOTBETCTBUH C  PETJIAMEHTOM,
onpenensieMbiM OeepalibHbIM OIIEPATOPOM.

[Ipu HampaBleHWHM HAa COTJacoBaHUE HMH(PPACTPYKTYPHOTO  JIKUCTA,
COJEpIKAIllET0  CTAHAAPTHBIE  KOMIUIEKThI,  PeruoHanbHbli  KOOpPAHHATOP
npenocrapisieT (mo popme denepanbHOTO OnEepaTopa):

- NOATBEpP:KAeHUE OTCYTCTBHUAI B COOTBETCTBYHINMX 00pa3oBaTeIbHbIX
OpPraHM3alufAX, OCHallleHHe KOTOPbIX IUIAHMpPYeTCHd, 000pyJA0oBaHHUS,
PACXOAHBIX MAaTepHAJIOB, CPeICTB O0y4YeHHs] M BOCIUTAHHMS, YKA3aHHBIX B
NepeYyHe CTAHAAPTHOI0 KOMILIEKTA;

- NOATBep:kAeHHe HAIu4YMs (Iu00 olecrmeyeHHe HAJIUYUA 0 MOMEHTA
ocHamieHuss IlenTpoB «Touka pocTta») YycJaoBUH JJA XpPAaHEHUsA WU
HCNOJIb30BAHUSA XHMHUYECKHX PeaKTHBOB, B TOM 4YHCJIe He00X0IMMOro
o0opyaoBaHMsl, BKJIKYAs IIKA(] BBITSUKHON NAHOPAMHBIA M wWKad s
XpPaHeHHs] XHUMHUYECKHX PeaKTHBOB OrHEYNOpPHbIH, corgacHo IlepeuHro
cpeacTB OOyYyeHHss W BOCIUTAHMS, HeOOXOAMMBIX [UIS peaJu3alun
00pa3oBaTeJbHBIX NMPOrPAMM HA4YaJbHOI0 00IEro, OCHOBHOIO 00INEro W
cpeaHero o0mero o0pa3oBaHus, COOTBETCTBYIOIIUX COBPEMEHHBIM YCJI0BHAM
o0yyeHHs, He00XOAMMOIO TIpM  OCHALIEHMH 001eo0dpa3oBaTeJbHbIX
OPraHU3aluil B LEIAX pEeAU3alud MEPONPUATHI MO COACHCTBUIO CO3/IAHUIO B
cyobekTax Poccuiickoit denepanuu (Mcxoas u3



MPOTHO3UPYEMOUM  MOTPEOHOCTH) HOBBIX MECT B  00IIE00pa30BaTEIbHbBIX
OpraHu3auusax, YTBEpXKACHHOMY mpukazoM Munnpocsemenus Poccunm ot 3
ceHTs10ps 2019 1. Ne 465.

OO6pazoBarenbHble OpraHM3allii, Ha 0a3e KOTOPHIX CO3MIAIOTCA U
¢yuxumonupytor  Llentper  «Touka  pocTa», JOJKHBI ~ COOTBETCTBOBATH
JEHCTBYIOIINM TPeOOBAaHUAM K YCTPONCTBY, COJIEPKAHUIO U OPTraHU3ALMKU PEeKUMa
paboThl 00pa3oBaTEIbHBIX OPraHU3alMil 1 UHBIM HOPMATHUBHBIM ITPABOBBIM aKTaM,
ONpENENSIONMM TpeOOBaHUS K OpraHu3aludd oOOLIEro W JIONOJHUTEIbHOTO
o0Opa3oBaHUs JIETEH.

[Tomemenust (pyHKIMOHAIBHBIE 30HBI, B TOM YHCJE y4yeOHbIE KaOMHETHI
busuku, xumuu, 6uosiorun) Llentpa «Touka pocTa» peKOMEHIyEeTCsl pacoJiarath
B IIpeienax OAHOTO 31aHUS.

IIpoektupoBanue, 30HUpoBaHue nomeuieHud lLlenTpoB «Touka pocrta» u
ONpENENICHNE JU3alH-PEIICHUN OCYLIECTBIAETCS C YYETOM PYKOBOACTBA IO
NPOEKTUPOBAaHUIO IEHTpOB «Touka pocTay, yTBepkaaemoro QeaepaabHbIM
ONEPATOPOM.

IIpu npoextupoBanuu, 30HMpoBaHuM noMmeuieHnt Llenrpos «Touka pocra»
ClIelyeT YYHUTBHIBATH OCOOCHHOCTH OOOpYIOBaHHUS, PACXOJHBIX MAaTEpUAJIOB,
cpenctB  oOy4yeHHMs] Y BOCHUTAHUS, KOTOpPhIM Oyner  oOecreyuBaThes
oOpa3oBareiabHasi OpraHu3aIus.

[Ipoexr  3oHupoBanusa  nomemeHut  LlentpoB  «Touka  pocta»
npeactasisierca PenepaabHOMY OIEpaTOPy OJHOBPEMEHHO C MPEACTAaBICHHUEM
UHPPACTPYKTYPHBIX JIUCTOB.

3. Opranu3anusi o0pa3oBaTejIbHOM JesITeJIbHOCTH

OOpa3oBatenbHast JAESITENBHOCT, Ha 0a3e 1eHTpoB «Touka pocTtay
OCYIIECTBIISIETCS 10 00pa30BaTEIbHBIM MIpOrpaMMaM OOIIEro M JOTOTHUTEIBHOTO
o0Opa3zoBaHusI.

TpeboBanuss k ¢opmaTy oOpraHu3aluu 00pa3oBaTEIbHON IEATCIBHOCTH
PETYNHPYIOTCS HACTOSANUMU PeKkoMeHIauusiMi U UHBIMH HH(POPMAIMOHHBIMH |
METOIMYECKMMU MaTepuaiaMu denepaspbHOro oneparopa.

Hanpagnenus peanuszyempix ¢ UCIOJIb30BaHUEM pecypcoB LleHTpoB «Touka
poCTa» MpOrpaMM  ONPEACHSIOTCA B COOTBETCTBUM C  METOAMYECKUMU
MarepuajiaMi M PEKOMEHIALMAMH, YCTAHABIMBAEMBIMU U aKTYyaJU3UPYEMbIMU
@denepalbHBIM ONIEPATOPOM.

Ha ©0a3e mentpoB «Touka pocta» obecnedymBaeTCs  peamu3aius
oOpa3oBaTeIbHBIX MPOTPAMM  E€CTECTBEHHO-HAyYHOH H  TEXHOJOTHYECKOUN
HaIlpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMHU
3aKOHOJATENhCTBA B cdepe 00pa3oBaHWss W € Y4ETOM PEKOMEHIAIHM
denepanpHOro omeparopa. B oOs3aTensHOM mopsike Ha 0a3e 1neHTpoB «Touka
pocTay obecreurnBaeTcsi OCBOEHUE 00yYarOIUMUCS YYEOHBIX MPEIMETOB
«Duzukay, «Xumus», «buogorus» ¢ HUCHOJB30BAHUEM IPHUOOPETAEMOTO
000py1I0BaHUS, PACXOJHBIX MAaTEPHUAJIOB, CPEJICTB OOYUEHUSI U BOCIIUTAHUSI.



He menee 1/3 oO0bema BHEYpOUHOU AEATETLHOCTH OOYYAIOMIMXCS OJIKHO
OBITh OPUEHTUPOBAHO HA MOJJICP>KaHUE €CTECTBEHHOHAYUYHOU U TEXHOJIOTUYECKOM
HaIpaBJICHHOCTEW 00pa30BaTEeNbHBIX MPOTPaMM, MPU ITOM O0BEM MPOTrpaMm
€CTECTBEHHOHAYYHON HAMNPABICHHOCTH HE MOXET cocTaBliATh MeHee 20% ot
oOmiero o0beMa BHEYpOUHOHM nestenbHOocTH. OOpazoBareibHbIE MPOTrPaMMBbI IO
JPYTUM  HANpaBJICHHOCTSM TIPU  HAJIUYUU BO3MOXXHOCTH  PEKOMEHIYETCS
IUIAaHUPOBATH C UCIIOJIb30BaHUEM pecypcoB LlenTpoB «Touka pocTay.

Pa3paboTka pabounx mporpamm no npeameram «Puzuka», «XUMHUS»,
«buonorus», yd4eOHBIM MpeaMeTaM €CTECTBEHHO-HAYyYHOU M TEXHOJOTHYECKOM
HAIpaBJIEHHOCTEW W3 YacThu YyuyeOHOro IutaHa, (HOPMUPYEMOM ydaCTHHUKAMHU
o0pa3oBaTeIbHBIX  OTHONIEHUW, TMPOTPAaMM BHEYPOUYHOU  JESITEIHHOCTH U
JIOTIOJTHUTENIBHOTO ~ 00pa3oBaHUsl  OCYILECTBIsAETCA  00ueo0pa3oBaTeIbHBIMU
OpraHu3alusMH, B KOTOPBIX CO3/Ial0TCs LEHTPhI «Touka pocTa, caMOCTOSTENBHO
C YYETOM METOJMYECKUX MaTepHalIOB U pekoMeHaanui deaepanbHOro oneparopa.
Peanuzanus o00pa3oBaTeNbHBIX NPOrpaMM JIOMOJHUTEIBLHOTO OOpa3oBaHUSA B
MaJOKOMILIEKTHBIX 00111€00pa30BaTeNIbHBIX OPTraHU3ALMAX OCYIIECTBISETCS MNpHU
HAJIUYUU y OpraHU3allii COOTBETCTBYIOIIUX YCIOBHUM. J[JI1 MaJOKOMIUIEKTHBIX
o01reo0pazoBaTeIbHbIX OpraHU3alui JOMYyCKaeTcs OTCYTCTBHE JIMIICH3UM Ha
JIOTIOJTHUTENIbHOE O00pa30BaHME M PeaTUu3yeMbIX IPOTrpaMM JTOMOJHUTEIHHOTO
oOpa3zoBaHUs.

PekoMeHmanuu ~ MO HCMOJB30BAHUIO  CTAHJIAPTHOTO  KOMILIEKTA
obopynoBanus Llentpa «Touka pocta» ImpH peanu3aluy MporpaMM €CTeCTBEHHO-
HAay4YHOU U T€XHOJIOTMYECKOM HAIpaBICHHOCTEMN onpeneeHsl B [Ipunoxennn Ne 5
K HACTOSIIINM PexomMeHaanusim.

CompoBoXeHHE W METoJUYecKoe  oOecreueHrue  HCIOJIb30BaHUS
npopUILHOTO KOMIUIEKTa OOOpYy/IOBaHUS B 00pa30BaTEIbHON JIEATCIBHOCTH
ueHTpoB «Touka pocta» ocymiectBigeT denepalibHbINA ONepaTop.

Meronuueckue MaTepHalbl, pa3pabOTKU U MHBIE MaTepuajbl 0 BOMpOcaM
UCITOJIB30BaHUS TPOPHUIBHOIO KOMIUIEKTa OOOPYIOBaHHS pa3padaThIBAIOTCH,
AKTyIU3UPYIOTCS U pacrpocTpaHstoTess DeepanbHbIM ONEPaToOpoM, B TOM YHUCITE
C TPUMEHEHHEM COBPEMEHHBIX Meaua WHCTPYMEHTOB (BHIE0, BeOHWHAp,
MyOTUKAIIHHN ).

@denepanbHBIM  OMEPATOPOM HA PETYISIPHOM OCHOBE OOECIIEUMBACTCS
MPOBEICHUE METOAMYECKUX U O0y4alolmuX MEpONpHsITHl TI0 BOIPOCaM
opraHmzanuu obOpazoBaTenbHOro mporecca B Llentpax «Touka pocta» c
MpUMEHEHUEM TPOGUIBLHOTO KOMIUIEKTa 000PYI0BaHUS, OKa3aHWE METOIUYECKON
MOMOIIM  THpu  pa3paboTke  ydyeOHbIX  MaTepuaioB,  3aJaHuUd 1A
COBEPIIEHCTBOBAHUS TPAKTHYECKOW TOATOTOBKH OOYYAIOIIHUXCSA IO y4eOHBIM
npeaMeraM, KypcaM BHEYPOUHOM JESTENbHOCTH, JOMOJHUTEIBHOTO 00pa3oBaHUs
TeTeN.

[legarormdeckne paOOTHUKH, OCYIIECTBISIONMINE EATEILHOCTh Ha 0ase
HeutpoB «Touka pocta» ¢ TOPUMEHEHHEM MOPOPWIBLHOTO  KOMILIEKTa
o0opy/ioBaHMs, MPOXOASAT OOydeHHe IO MporpaMmam JOMNOJHUTEIBLHOIO
npodeccCuoHaIbHOr0 00pa3oBaHusi (KypChbl TMOBBIIIEHUS KBAIU(PUKAILUU) U3
®enepanbHoro peectpa nporpamm I1O. TloBsilieHre kBanupukaum



neagarorn4cCKux pa6OTHI/IKOB OCYIICCTBIIACTCA HC PCKEC OJHOI'O pa3a B TpU rozaa.

4. OpraHu3allHOHHO-MeTOAMYeCKOe CONPOBOK/AEHHE U HCI0JIb30BaHHe
HHOM CO3JaHHOM B PAMKAaX pPeaju3alUH HALMOHAJIBHOIO IIPOECKTA
«O0pa3oBaHue» HHPPACTPYKTYPHI

B 1emsix KOMIUIEKCHOTO COMPOBOXKIEHUS AesTeNbHOCTH [leHTpoB «Touka
denepadbHBIM  OTIEPATOPOM O0ECIIEUUBACTCS OCYIICCTBICHHE ITyOJIMKAIUN |
OOHOBJICHUSI METOJUYCCKUX MAaTepUaOB, BKIIOYAIONMINX YYCOHO-METOIUYCCKUE
MaTepuaibl  (MHCTPYKIMW,  METOJMYECKHE  TOocoOus,  WH(OPMAIMOHHBIE
MaTEPHAJIbI, NMEPEYHH  PEKOMCHIYEMBIX  JIMTEPAaTypHbIX  HMCTOYHHKOB,
BUJCOMATEpUaIbl W JIp.), a TaKXKe MaTepuanbl IO UTOraM IPOBEICHUS
meporpustuii denepaibHOTO orepaTopa (BEOMHApHI, CEMUHAPBI, KOH(PEPCHITUH,
COBEILIAHUSA U JIp.).

st negarorudeckux padotHukoB LleHTpoB «Touka poctay denepaibHbIM
orepaTopoM  0OECIeYUBACTCS IPOBEJICHHE TEMATHYECKHX BEOWHAPOB M
o0Opa3oBaTeIbHBIX MEPONPUATHHA, HAMPaBICHHBIX HA pPa3bICHCHHE BOIPOCOB
peanu3anuu 00pa3oBaTENbHBIX TporpamMMm Ha Oase lleHTpoB «Touka poctan c
NPUMEHEHHEM TPOGUILHOTO KOMIUIEKTa 000PY/I0BaHUSI.

Jliist PernoHanbHBIX KOOPIUHATOPOB U PYKOBOISIINX paOOTHUKOB LIeHTpOB
«Touka poctay  denepanbHbIi  omepaTop  OOECHEYMBAET  IPOBEACHHE
TEMaTUYECKUX BEOMHAPOB, HANPABICHHBIX HA JOTOJHUTEIBHOE pa3bsICHEHHUE
BOMPOCOB, OTHOCSIIIMXCA K HCTIOJHEHUIO KOMILJIEKCOB Mep (JOpPOKHBIX KapT) IO
co3ganuto M (QyHkiuonupoBanuio lLlentpoB «Touka pocTa», TOCTHKEHUIO
YCTAaHOBJICHHBIX TOKa3aTeled (YHKIMOHUPOBAHUS, UCIOJIb30BAHUIO HWHOM
CO37aHHOW B paMKaxX pealu3alldd HaIMOHAJIBHOTO TMpoekTa «OOpa3oBaHUE»
UHOPACTPYKTYPHI.

B 1mensx »a¢dexTuBHOM OpraHW3allMOHHO-METOJIMYECKON  IMOIACPIKKU
co3ganuss W QysHkiuonupoBanus llentpoB «Touka pocra» Ha TEeppPUTOPHUH
cyobekToB  Poccuiickoit =~ ®Deneparuun PernoHanbHBIM  KOOPAMHATOPOM
oOecrieunBaeTCss BOBJICUCHHE JETCKUX TEeXHOMapkoB «KBaHTOpuUym», IEHTPOB
nudpoBoro obpazoBanus gerer «IT-kyO», KIFOUEBBIX IEHTPOB JOMOIHUTEILHOTO
oOpazoBanusa «JloM Hay4yHOW KoJutabopamuu» B nedarenbHOCTh LleHTpoB «Touka
pocTay B cieayromux ¢popMarax:

1. TlpoBenmeHne COBMECTHBIX MEPONPHUATHNA JJIs1 OOydYarommxcs U
MEeJarTOTHYeCKUX PA0OTHUKOB O00Ieo0pa3oBaTebHBIX OpraHu3anuii, Ha 0ase
KoTopbix co3marotcsi Llentper «Touyka pocTtay (oOyuaromue ceMHUHAphl U MacTep-
KJIACChl M0 BOMNPOCaM HCIOJIB30BAaHUA OOOpPYAOBAaHUS, CPEACTB OOYyYCHHS U
BOCITUTAHUS; METOJUYECKHE MEpPONPUSITHS 1O  BONpocaM  pa3pabOTKH,
COBEPIIIEHCTBOBAHMUS W BHEIPEHUS TMPOTPAMM JIOMOJHHUTEIHLHOTO 00pa3oBaHUA
€CTECTBEHHO-HAYYHOM W  TEXHWYECKOW  HAMpaBICHHOCTH,  OpTraHU3aINu
BHECYPOYHOU JEATEIHHOCTH OOYYAIOIIMXCS;, WHIUBUYATbHBIC KOHCYIbTAIIUN IS
MeJIarOrMIeCKUX paOOTHUKOB, B TOM YHCJIE B PEKUME OHJIAMH; 3aHATHS IPOCKTHOMN
JESTETHPHOCTHI0; KOHKYPCHBIE M COPEBHOBATEIIBHBIC MEPONPHUATUS IS JETEH |

zp.).



2. OpraHuzanusi ¥ y4yacTH€ B PETUOHAJIBHBIX M MEXPETHOHATILHBIX
KoH(pepeHuusx, QecTtuBaisax, (opymax Mo oOOMEHy ONbITOM paboThl Ha
BBICOKOOCHAILIEHHBIX YYEHUKO-MECTaX, B TOM YHUCJE IO Peaau3aldy NpeAMETHBIX
obnacteit  «EcTecTBEHHOHayuyHble  MOpeaMETbl»,  «ECTECTBEHHBIE HAyKW»,
«Marematuka u uHpopMatuka», «OOIIECTBO3HAHUE U E€CTECTBO3HAHUEY,
«TexHonorus», a Takke MPOrpaMM JIOMOTHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-
Hay4YHOU U TEXHUYECKOMN HAIIPAaBICHHOCTEMN.

3. VYuacTue peruoHalbHBIX KOOPJUHATOPOB, Ipeacrasureneil Llentpon
«Touka pocTa» ¥ UHBIX LEHTPOB, QYHKIMOHUPYIOMINX HA TEPPUTOPUH CYOBEKTa
Poccuiickon Penepanuu, B MeponpusaTusax OeaepanbHOro oneparopa.

I'paduk wmeponpusTvii, KBOTBI y4acTHs, COACPKAHUE U TEXHOJOTHUH
POBEJICHUS MEPOTPUITUI JTOBOJIATCS denepanbHbIM OnepaTopom
JOTIOJTHUTEIBHO.

4. OpraHuzaiys U ydyacTue B MPOBEICHUN WHPOPMAITMOHHBIX KaMIaHUN 10
MOMyJIApU3alliid  HAIlMOHAJIbHOTO TpoekTa «OO0pa3oBaHHE» HA TEPPUTOPUH
cyosekToB Poccuiickoit ®denepaniuu, B TOM YHUCJIE COOBITHUAX, MPOBOJAUMBIX st
KOHCYJIbTAIlUOHHOTO COTPOBOXKJICHUS POJUTEICH (3aKOHHBIX MPEICTABUTENCH )
00y4Jaromuxcss O BO3MOXKHOCTSIX JUIsl Pa3BUTHUS CIIOCOOHOCTEH M TalaHTOB HX
nered, mnpodeccHoHaIbHOM OpUEHTAMM | YCHENIHOTO OCBOEHUS OCHOBHBIX
00pa3zoBaTeIbHBIX MPOTpaMM 00111eT0 00pa30BaHUSI.

5. Pa3zpabotka, yTBep)KIeHHE M peanu3alusl CETEeBBIX 00pPa3z0BaTEIBHBIX
IporpaMM C MCIOJIb30BAHHEM BBICOKOOCHAIIEHHBIX YYEHUKO-MECT, CO3/IaHHBIX B
cyobekTe Poccuiickoit deaeparuu B paMKax HaIlMOHAJIBLHOTO MTPOEKTA
«O0pa3zoBaHue», B TOM 4YHCJIE€ COBMECTHO C JCTCKUMHU TEXHOMapKaMu
«KBanTOprym».

6. Bomiecuenue oOyuarommxcs o00meo0pa3oBaTebHBIX OpraHU3alluid, Ha
0a3ze koTophix co3matorca u (pynkuuonupywT LlenTtper «Touka pocta», B
paznuuHble (OPMBI COMPOBOXKIEHUA M HACTABHUYECTBA C HCIOJb30BAaHUEM
KaJpOBBIX PECYPCOB, 00ECIEUMBAIOIMIUX PAOOTYy BHICOKOOCHAIEHHBIX YYEHUKO-
MECT, CO3JIaHHBIX B cyOBekTe Poccuiickoit denepanuy B paMKax HallMOHAJIBLHOTO
npoekta «OOpa3oBaHuE» C€ Y4YETOM METOJAOJOrMU  (LEJIEeBOM  MOJIEIIN)
HACTAaBHUYECTBA  OOydYaromuxcss  JJIi  OpraHU3alMid,  OCYIIECTBISIOMUX
o0pa3oBaTeIbHYI0 JEATEIBHOCTh MO 00IIe00pa30BaTEIbHBIM, JTOMOJIHUTEIBHBIM
oOmeoOpazoBaTeIbHBIM W MpPOTpaMMaM  CPEeIHEro  Mpo(ecCHOHaIBLHOTO
oOpa3oBaHWsA, B TOM YHCIE C MPUMEHEHUEM JIYYIINX MPAKTUK OOMEHA OIBITOM
MEXIy 00yJaroIIMMHCS.

Hentpst «Touyka pocra» HCMONB3YIOT WHOPACTPYKTYPY U KaJapoOBbIC
pecypcel  ACTCKMX TexHomapkoB «KBanTopumym», co3maBaeMbix Ha 0Oase
o01eo0pa3oBaTebHBIX OpPraHW3allud, IJIs Pa3BUTHUS TPOEKTHON NEATEILHOCTH
oOyuarommxcsa. Ilegarormueckme  pabotHuku  llentpoB  «Touka  poctay
00€eCIeunBalOT y4acTHe OOYYAIOUIUXCS B MEPOMPHUATHSIX TETCKUX TEXHOMApPKOB
«KBaHnTOpUYM» C yAaJI€HHBIM UCIIOIb30BaHUEM O00PYOBaHUSI, CPEACTB OOYUCHUS
Y BOCHUTAHUS, a TAK)KE MPUHUMAIOT Y4aCTUE B OPraHU3yEeMbIX MU CEMUHApax Mo
neMoHcTpanuu ~ 3¢G@(EKTUBHOrO  OMbITa  peaJM3aluud  00pa3oBaTEIbHBIX
€CTECTBEHHO-HAYYHOM, TEXHOJIOTHYECKOW Y MHBIX HAIIPABJICHHOCTEW CPEAU MHBIX



o01ieo0pa3oBaTeIbHbIX OpPraHU3alMM, paClONIOKEHHBIX HA TEPPUTOPUH CYOBEKTa
Poccuiickoit @enepauuu.

PernonanbHbIM KOOpAMHATOPOM Ha TeppuTopuu cyObekra Poccuiickoit
Oenepanuu  obecreunBaeTcsi padoTa MO MOJJEPKKe 00Ie00pa3zoBaTEIbHBIX
OpraHu3aluid, TOKa3bIBAIOIIUX HU3KWE O0O0pa3oBaTeibHbIE PE3yNbTaThl, C
UCIIOJIb30BaHUEM MHQPAcCTPyKTypbl U KajapoBoro obecneuenus Llentpo «Touka
pocTta» B pa3iauuHbIX (opMarax (COBMECTHas peaiu3alus oOpa3oBaTEIbHBIX
MpOrpaMm, MNpoBeAEHUE O0YUYAIOIIUX MEPONPUATUH, CEMUHAPOB, KOHCYJIbTAIIUN U
np.).

[Ipy mpoBeAeHUM pa3TUYHBIX MEPONPUITHH, CBSI3aHHBIX C peaau3auuen
HAIMOHAJILHOTO TpoekTa «OO0pa3oBaHUE», HCIOIB30BAHUEM COOTBETCTBYIOIIEH
UHQPACTPYKTYpPbI, KAIPOBBIX U (PUHAHCOBBIX PECYPCOB, HOHKHO OBITH 0OECIeYeHO
UX HMHQOPMALIMOHHOE COMPOBOXKJECHHE, B TOM YHUCJIE B CPEACTBAX MacCOBOMU
UH(GOpPMAIIMK, COLMATBHBIX CETSIX, Ha callTax oOpa30BaTeNbHbIX OpPraHU3alUl C
UCIOJIb30BaHUEM (PUPMEHHOM CUMBOJIMKHM HAIIMOHAJIBLHOTO MPOEKTa
«O0pa3oBaHue».

Nudopmaruss 06 ywactum LlentpoB «Touka pocta» B MepONpUATHAX
Hanpasisgercs  DenepalbHOMY — OMEpaTopy B paMKaxX  €XEKBapTaJIbHOIO
MOHHUTOPHUHTA.

6. TpeooBanus k punancosomy odecneyennio Lenrpos «Touka
pocTay

®unaHcoBoe obecneuenue (QynkiuonupoBanusa LlentpoB «Touka pocrtay
BKJIFOUAET 3aTparhl B COOTBETCTBUU ¢ OOUIMMHU TpeOOBaHUSIMH K OIPEACIICHUIO
HOPMATUBHBIX 3aTpaT Ha OKa3aHHWE TOCYAapCTBEHHBIX (MYHHIIMIAIbHBIX) YCIYT B
chepe OIIKOILHOTO, HAYaJIbHOTO O0IIEro, OCHOBHOT'O OOIIEro, CPeHETO 00IIETO,
cpeaHero mpodecCHoHaIBLHOTO 00pa30BaHUsA, JOTOJHUTEILHOIO 00pa30BaHUS
JIETEe ¥ B3POCIBIX, TOMOJHUTEIHLHOTO IPOo(eccuoHansHOro o0pa3oBaHus s JUII,
UMEIOIMX WIM TOJYy4yalolluX CcpeaHee mpodeccuoHanbHOe 00pa3oBaHUeE,
npoecCHoHanbHOTO 00yUYeHHs, MPUMEHSIEMBIMH TIPH pacdeTe o0beMa CyOCHINH
Ha (uHAHCOBOE OOECIIEYCHHE BHITIONHEHUS TOCYIapPCTBEHHOTO (MYHUIIUTIATHLHOTO)
3a/laHdsg Ha OKa3aHHe TOCYJapCTBEHHBIX (MYHUIIMMAJIBHBIX) YCIYT (BBITIOJIHEHHE
paboT) ToCyIapCTBEHHBIM (MYHHIIMITAIBHBIM) YUPEKIACHUEM, YTBEPKICHHBIMU
npukazoM Munnpocsemenuss Poccum ot 20 wHosiOps 2018 1. No 235 w
BKJIFOYAIOIIMMU B TOM YHUCIIE:

- OmIaty Tpyla TeIarormuecknx pabOTHUKOB o0O0IIeo0pa3oBaTeIbHOM
opranu3zanuu, obecrneunBaromux Gyaknunonupoanue Lleatpos «Touka poctay;

- MprUOOpETEHNE JOCTATOYHOTO 00HEMa OCHOBHBIX CPEJICTB M MaTePUATBHBIX
3armacoB, B TOM YHWCJIE PACXOTHBIX MATEPHANIOB, JJIA OOECICUCHUs pean3aIiuu
oOpa3oBaTelbHBIX TPOrpaMM B oOOBEME, HEOOXOAMMOM ISl HETPEPHIBHOU
peanuzaiuu o0pa3oBaTeILHOTO MPOIIECCa;

- obecrieueHue  TEKyled  JEATEIbHOCTH  00IIeoOpa3oBaTeNbHON
OpraHu3aiuu 1o oo0ecrneyeHno 00pa3oBaTesIbHOrO Mpoliecca.



IIpu ¢dopmupoBanuu Oroxera cyObekta Poccuiickoit  ®enepanuun
(MecTHOTO OlOJKETA) HA OYEPEAHOW TOJl W IUIAHOBBIM Mepuoj HEOOXOIUMO
npeaycMaTpuBaTh OIOJKETHBIE ACCUTHOBaHUA B 0OObeMe, HEOoOXOAUMOM st
(¢unaHcoBoro oOecneueHust pyHkimonupoBanusa LlentpoB «Touka pocta», B TOM
YHCJIe C YYETOM COOTBETCTBYIOLIEH MHEKCALINH.

7. 3aKII0YuTEJbHBIE IOJ0KEeHHS

[Ipu peanuzanuu MepoOnpuUsSTHA B LEIAX CO3MaHUS U (PYHKIIHMOHUPOBAHUS
lentpoB «Touka poctay cyobekt Poccuiickoit ®enepanuu obecrneunBaeT
coOmtoieHue TpeOoBaHU AHTUMOHOIIOJIBLHOIO 3aKOHO/1aTEJIbCTBA u
3aKOHO/IATEJIbCTBA O KOHTPAKTHOM cucTteme B cepe 3aKkylok ToBapoB, padoT,
yCIIYT JUIsi 00€eCTieYeHUsI TOCYIapCTBEHHBIX U MYHUIIUTIATBHBIX HYXK]I, B TOM YHCIIC
B YacTH oOecreueHus] MoBbIleHUs] d(PEHEKTUBHOCTU, UCKIIIOUCHUS OTpaHUYCHUS
Kpyra  TIOCTaBIIMKOB W  TOCTABISIEMOr0  OOOpPYyIOBaHUS,  IOBBIIICHUS
PE3YIBTATUBHOCTH  OCYIICCTBIEHUS 3aKyMOK, OOECIEeUeHHs] MPO3PayHOCTH,
IPEIOTBPAILICHHS KOPPYIIINHU U APYTUX 370YIOTPEOICHUH.

[Ipu ocymectBnenuun cyobektamu Poccuiickoit denepanuu 3aKynox
TOBapoB, pabOT, YCIyr ¢ IeJbl0 MNpUOOpeTeHHus OOOpYyIOBaHUS, PACXOIHBIX
MaTepHuasoB, CPeJACTB 00yUEHHUS U BOCIIUTAHUS B 1esaX co3aanus LleHTpos
«Touka pocta» 3a cuer cyOcuauu u3 (QenepanbHOro OrOMKeTa OrOIKETAM
cyobekToB  Poccuiickoit ®enepanu  Ha COPUHAHCUPOBAHHE PACXOTHBIX
00s13aTenbeTB CyOBekTOB Poccuiickoit deaepanuu:

- oOecrieunBaeTcs LEHTpaIM3alUsl 3aKyNMOK B TMOPSAKE, OIpPEAeIEeHHOM
nyHKTOM 7 cTathl 26 denepanbHOro 3akoHa «O KOHTPAaKTHOU cucTeme B cepe
3aKymoOK, TOBapoB, pabOT, yciayr nas oOecleyeHusi TOCYNapCTBEHHBIX U
MYHULUNAIBHBIX HYXI;

- MPUMEHSETCS HAIMOHAIBHBIA PEKHUM B COOTBETCTBHHM C TPeOOBaHUAMHU
crateu 14 @enepanbHoro 3akoHa ot 5 anpens 2013 r. Ne 44-D3 «O KOHTpakTHOMN
cucteMe B cdepe 3aKymoK TOBapoB, paboOT, YCayr s oOecreyeHus
rOCY/IApCTBEHHBIX U MYHULIMIIAJIBHBIX HYX].

Kpome Toro, mpu ocyiiecTBIeHHH 3aKymokK cyObekTtamu Poccuiickoi
denepanuu JOIKHBI ObITh YITCHBI:

- nosiokeHusl nocraHosieHus [IpasurenscTBa Poccuiickonn denepanuu OT
03.12.2020 Ne 2013 «O MHHUMAJIBHOM [10JI€ 3aKYNOK TOBAapOB POCCHICKOTO
MIPOUCXOXKIACHUSY;

- monoxeHus: nocraHoBieHus IIpaButensctBa Poccuiickoit d@enepanyn
or 03.12.2020 Ne 2014 «O wMuHUMaIBbHOW 00S3aTEIBHON JOJ€ 3aKYIOK
POCCUHCKHX TOBAPOB M €€ JTOCTHKEHHH 3aKazuukom» (Bmecte ¢ «llonoxxenuem o
TpeOOBaHUAX K CojJepKaHUio U (hopMe oryeTa 00 0ObeMe 3aKyIOK POCCHMCKHX
TOBApOB, B TOM YHKCJIE TOBAapOB, MOCTABIISIEMBIX MPHU BBINOJIHEHUHM 3aKyNAaeMbIX
paboT, OKa3aHUM 3aKyNaeMbIX YCIYT, OCYIIECTBICHHBIX B LESAX JAOCTUKECHHS
3aKa34MKOM MHUHUMAJIbHOW 00sI3aTeNIbHOM JOJM 3aKYNOK, O TpeOOBaHUSAX K
COJIEp’)KaHMI0  OOOCHOBAaHMSI ~ HEBO3MOXKHOCTHM  JIOCTHMIKEHHSI  3aKa3UYUKOM
MHUHHUMAaIbHON 00s3aTeNbHON JO0JIM 3aKYIOK POCCUMUCKUX TOBApOB (B TOM 4YHCIIE



TOBapOB, TMOCTaBISEMbIX MPU BBINOJIHEHUU 3aKyHaeMbIX padoT, OKa3aHUU
3aKyMaeMbIX YCIIYT) OTIAEIbHBIX BHAOB, IPH OCYIIECTBICHHH 3aKyNOK KOTOPBIX
YCTAHOBJIEHBI OTPAaHUYEHMS JOIYCKa TOBAPOB, MPOUCXOMSIIMX W3 MHOCTPAHHBIX
roCy/1apCTB, O MOPSAKE MOATOTOBKU M pa3MEUIEHUS B €AMHONW MHPOPMALMOHHOM
cucteMe B cdepe 3aKyloK Takux oTdyera U 000CHOBaHUs», «llomoxenuem o
MOPSIAKE, KPUTEPUSIX M TIOCIEICTBUM MPOBEAEHUS OLEHKU BBIIOJIHEHUS
3aKa3YMKOM OO0S3aHHOCTH JOCTHMKEHUS MUHUMAIBHOW 00sA3aTENbHONU 10U
3aKyNOK POCCUHCKMX TOBAapOB (B TOM YHCIE TOBAapOB, MOCTABISAEMbIX IPH
BBINIOJIHEHUM 3aKylaeMbIX paboT, OKa3aHUU 3aKyMaeMbIX YCIYT) OTAEIbHBIX
BUJIOB, IpPU OCYIIECTBIECHUN 3aKYIOK KOTOPBIX YCTAaHOBJIEHBl OTPAaHHYCHMS
JOIyCKa TOBApOB, MPOUCXOIAIINX U3 HHOCTPAHHBIX TOCYAAPCTBY ).



Ipunoxenue Ne 2
K MeToau4ecKUM peKOMeHIa UM

MUHUMAJIBHBIE HHIUKATOPBI U IIOKA3ATEJIU
PEAJIM3AIINU MEPOIIPUSITUM 1O CO3JAHUIO U ®YHKIIMOHUPOBAHUIO B
OB EOBPA3OBATEJIBHBIX OPI'AHU3ANUAX, PACITIOJIO)KEHHBIX B
CEJIbCKON MECTHOCTH U MAJIBIX TOPOJAX, IEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'MYECKOUW HATIPABJIEHHOCTEM
«TOYKA POCTA»

MuHuManbHOE 3HaUeHUE B

«Texnonorusi» u (WIN) Kypchl

rox s MuHumanbsHoe Meronuka pacyera
3HAYCHHE B TOM JUTA | MHHHUMAJILHOTO MOKA3aTels
HaumenoBanue nHnukaropa 00111e00pa3oBaTeIbHbIX
N N MAaJIOKOMITIEKTHBIX B I[EJIOM T10 CYOBEKTY
(mokazarenns) OpraHu3aiuii, He o
o0meo0pa3oBarenbHbIX | Poccuiickoit ®enepannu, B
SIBIISTFOIIIX CSL .
OpraHu3aIui roj
MaJIOKOMITIEKTHBIMH

YHCIEeHHOCTh 00yJaroIIuX cst
00111€00pa30BaTEILHOMN
OpTraHH3aIli1, OCBAMBAIOIIHX
JiBa U Oosee yueOHbBIX
npeMeTa U3 Yucia
npeAMETHBIX 00J1acTei
«EcTecTBEHHOHAay4HbIE
npeaMeTs», «EcTecTBEHHBIE CyMMa 3Ha4ueHHI
Haykn», «MaTemaTuka u HIOKa3aTess o BceM oO1ie-
HUH(POPMATHKAY, 300 100 00pa3oBaTeabHBIM
«O011ecTBO3HAHUE U (B rom otkpeitHst — 150) [ (B rom otkpeitis — 50)|  opranuzaimsam, Ha 6asze
€CTECTBO3HAHHEY, KOTOPBIX CO3/1aI0TCS

LeHTphl «Touka poctay

BHEYPOUHOU IEATENBHOCTH
OOIIEUHTEIIIEKTYaTbHOM
HaIpaBJICHHOCTH C
HCTIONIb30BAaHUEM CPEICTB
00y4eHHUs ¥ BOCIIUTAHUA
Llentpa «Touka pocTa» 3
(denoBek)

UuncneHHOCTh 00YyJatoIUX Csl

001eo0pa3oBaTENBEHOM .
Cymma 3HadeHUi
OpraHH3aL11, OCBAHBAIOLIHX
IOKa3aTems o BCeEM 00Ie-
JOTIOJTHUTENBHbIE

60
(8 rox otkpeITHS — 30)

30

(B rom oTKphITHS — 15)

00pa3oBaTENbHBIM
opraHm3aIusaM, Ha 6aze
KOTOPBIX CO3/AI0TCS
LeHTphl «Touka pocTay

2 | obmeobpa3oBaTebHbIC
MPOrpaMMbl TEXHUYIECKOU U
€CTECTBEHHOHAYYHON
HATPaBICHHOCTH C
WCIIONIb30BAHUEM CPEIICTB

® Mcnonb3oBaHHe CpEICTB OOOPYIOBAHMS, OOYUEHHS M BOCIMTAHHS BO3MOXKHO HA BCEX YPOBHAX OOIIEro
0o0pa3oBaHUsI W IIENECO00pa3HO TSI pealnu3alid YPOYHOM W BHEYPOYHOW MAEATENHHOCTH MO MporpamMMmam
€CTECTBEHHO-HAYYHOM M  TEXHOJOTMYECKOW  HalpaBJEHHOCTEW. Pacuer mokazarens mpexycMaTpUBaeT
CYMMHpPOBAaHHE YHCJIEHHOCTH OOyJarommxcs oO0meoOpa3oBaTeNbHON OpraHM3alny, KaXIblii W3 KOTOPBIX
3a[eiCTBOBAaH B OCBOCHHHM HE MEHEE JIBYX IPEAMETOB, KypCOB, MUCHHIUIMH (MOIYNeil) €CTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKON HANpaBIEHHOCTEH B paMKax peai3alidd OCHOBHBIX OO0IIe00pa30BaTENbHBIX MPOrPaMM.
YunTeIBaroTCs yueOHbIE PEAMETHI U3 Ynciia MPEeAMETHBIX oOnacteil «MaTtemaTnka 1 nHpopMaTHKay,
«OO0muIecTBO3HAHNE W €CTECTBO3HaHHE», «TexHomorms», «EcrecTBeHHOHay4dHBIE NpeaMeTs», «EcrecTBeHHBIE
HayKW» H (WINM) Kypchl BHEYPOUHOH AEATEIBHOCTH, pPEaM3yeMble C HCIIOIb30BAHWEM CpPEACTB OOYUYEeHUsS M
Bocnutanus LlenTpos «Touka pocray. B ciydae, ecnu B 0011e00pazoBaTenbHON OpraHU3aliy, 001Ias YUCIEHHOCTh
00ydJaromuxcsi MeHbIIIE YKa3aHHOTO 3HAYEHMs], 3HaUEHHE TI0Ka3aTelsl IOJDKHO cocTaBisATh He MeHee 80% ot obmien
YHUCIIEHHOCTH O0yYaroIiXcs;




00y4eHHs U BOCIUTAHHS
Lentpa «Touka poctay *
(uenoBex)

Jlonst memarornyeckux
paboTHHUKOB IieHTpa «Touka
POCTay, IPOLIEANINX 00yUeHHE
3 |mo mporpamMmmam u3 peectpa 100 100 100
MIPOrPaMM TOBBIIICHUSI
kBasuuKaImu GenepaibHOro
omeparopa’ (%)

* B ciyqae, ecim B 061e00pa30BaTENBHOI OPraHU3AIIH, OOMAs YHCICHHOCTh 00YJAONIMXCS MEHbIIE 3HAYCHH,
YKa3aHHOTO B IOKa3aTene |, 3HaUeHHe TOKa3aTells JOKHO cOocTaBiIsATh He MeHee 20% oT o0miei YncIeHHOCTH
obygarommxcs. J{s MaJOKOMIDIEKTHBIX O0IIe00pa30BaTEeIbHBIX OPTaHU3AINI TOMTyCKAETCsl OTCYTCTBUE JTUICH3UN
HAa JIOTIOTHUTEIhHOE 00Pa30BaAHUE U PEATH3YEMBIX IIPOrPaMM JIOTIOTHATEIIEHOTO 00pa30BaHHS.

® B COOTBETCTBHH C TYHKTOM 2 dacté 5 craten 47 PemepanpHoro 3akoma or 29.12.2012 Ne 273-®3 «O06
obpasoBanun B Poccmiickoii ®Dexepanuiy TOBBIIICHHE  KBATU(PHUKANWK  TEJATOTHYECKUX pPaOOTHHUKOB
OCYIIECTBIIICTCA HE PEXe OTHOro pa3a B TpW roaa. [IoBBIIEHHE KBAaTHU(PHUKANWU TMENATOTHISCKOro pabOTHHKA
meHTpa «Touyka pocTay 3aCYUTHIBACTCS MPU HAIMYHW JEHCTBYIOMIETO (C JAaThl MPOXOXKIEHHS MPOIUIo He Oomee 3
JIET) YAOCTOBEPEHUS O MOBBIIICHUH KBATU(PHUKAIINH 10 TIPOrpaMMaM, COOTBETCTBYIOIINM HampaBlIeHHOCTsM LleHTpa
«Touka pocTa», WU MPOXOKICHUN OOYUEHHS IO TporpaMMaM (elepalbHOro omepatopa. Takke YIUTHIBACTCS
HAIWYHAE Yy TEHarOrMYecKUX pAOOTHUKOB YIOCTOBEPEHHA O TIOBBIICHUW KBANMH(UKAIMH TIO IMporpaMmaM u3
®denepanbHOTO peecTpa 00pa3oBaTEIBHBIX MPOTrPaMM JAOTIOHUTEIHHOTO PO eCCHOHAEHOTO 00pa30BaHMS.



Ipunoxenue Ne 5
K MeToanyecKuM peKoOMeHIauusAM

PexomeHaanuy Mo HCMOJb30BAHUIO CTAHAAPTHOI0 KOMILJIEKTA
odopynoBanus Llentpa «Touka pocTa» npu peanu3auuy NporpaMmm
€CTeCTBEHHO-HAYYHOM ¥ TEXHOJIOIrMYeCKON HAlPaBJIeHHOCTEeH

[lepedyeHb CTaHAAPTHOTO KOMIUIEKTa OOOpYIOBaHUS IS OCHAICHUS
IenTpoB «Touka pocta» chopMUPOBaH C YUETOM psija MIPUHIIMIIOB, B TOM YHCIIC:

[IpyHIIMD TpPEeeMCTBEHHOCTU cHUcTeM obOopynoBaHus. OOopynoBaHue s
NPOBEJICHUS YYCHUYCCKUX TPAKTUYCCKUX PadOT SBISCTCS OOLUM JIJIs ypOBHEH
OCHOBHOTO OOIIEr0 U CpelHero ooImero oopaszoBanus. B cucTemMe HarmsiHBIX
CpelcTB OOYy4YEeHHS M JEMOHCTPALIMOHHOTO OOOpYAOBAaHMS MMEIOTCS 0a30BbIC
AJIEMEHTHI, O0IKEe JJIsi OCHOBHOI'O OOIIEro M CpeaHero oOuiero oopa3oBaHMS.
[Hudposas nabopatopuss U 000pyHOBaHHE OOIIET0 HA3HAYEHUS IO3BOJISIOT
o0ecrneunBaTh JEATEIHHOCTh OOyUYaIoONINXCS KaK B OCHOBHOH, TaKk W B CTapIici
IIKOJIE, @ B COBOKYIHOCTHU € IIU(PPOBBIMU JTA0OOPATOPUAMHU IO PU3HUKE, OUOJIOTUU U
XHUMHH — TIPAKTHYECKYIO JICSITCIILHOCTh B paMKaxX M3YUYCHUS €CTCCTBEHHOHAYYHBIX
npeameToB B 10-11 kimaccax Ha yriryOJI€eHHOM ypOBHE.

[TpuHIMN coyeTaHUs KIACCUYSCKUX U COBPEMEHHBIX CPEJICTB U3MEPCHUU U
CIOCOOOB IKCIIEPUMEHTAIILHOTO HCCIIeIOBaHus sBJIeHui. B coctaB ob6opynoBanus
BXOJSAT KJIACCMYECKHE CpelICTBa H3MepeHus (Hampumep: JAUHAMOMETPHI,
CTpETIOYHbIE aMIlepMeTp M BOJBTMETP) M LU(PPOBBIE NPUOOPHI (HANIPUMED:
U poBbIE BEChl, CEKyHIOMEDP) U AaTdyuku. CoOII0IeHHE PTOrO MPUHIIUIIA UMEET
0co0oe 3HaueHue s yPOBHS OCHOBHOT'O 00IIEro 00pa3oBaHMsl, MOCKOJIBKY 3/1€Ch
IPOUCXOIUT 3HAKOMCTBO CO CIOCOOAMU U3MEpEeHUs (PU3NYECKUX BEITUYHH,
dbopMupyeTcsi TOHUMaHHWE TPUHIUIIOB JCHCTBUS AHAJOTOBBIX H3MEPUTEIBHBIX
npuOopoB U oOecreunBaeTcss TMepexo]l K HCIOJb30BAHUIO WHCTPYMEHTOB
1udpoBoi 1abopaTtopumu.

[IpuHIMn mpuopUTETa YYEHHYECKOTO OKCIEPUMEHTa [Jisi pealn3aluu
CUCTEMHO-JIEATEILHOCTHOTO TOAX0/a. Peanu3ainus CUCTEMHO-IESITEIbHOCTHOTO
MoaXo0/1a B OOYYEHHH €CTECTBEHHOHAYYHBIM MpeaMeTaM Oa3upyeTcss B TEPBYIO
ouepelb Ha BOBJICUYCHHH OOYYAIOMIUXCS B TNPAKTUYECKYIO IEATEIHHOCTH IO
MIPOBEJCHUIO HAOIOICHUH 1 ONBITOB. [l09TOMY 3HAUMTEIbHAS YaCcTh HAOJIOICHHI
U ONBITOB, KOTOPhIE B TPATUIMOHHOW METOJAWKE TpENjarajiuch Kak
JEMOHCTpAIlMOHHBIC, TIEPEHECEHBI B pa3psi ydeHuueckux pabor. Cremyet
OTMETUTH, YTO B HACTOSIIEEC BpPEeMs HU3y4YeHHE (U3WKH, XUMHH W OWOJOTUU B
OCHOBHOHW IIKOJE W Ha 0a30BOM ypOBHE CTapIIeH MIKOJBl OPUEHTHPYETCS Ha
OCBOEHHE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH, KOTOpO€ HAET uepe3 pa3BUTHE
CHOCOOHOCTEH y4Yaluxcs aHaTU3UPOBATh PAa3HOOOPA3HYIO €CTECTBEHHOHAYUYHYIO
HH(OPMAITMIO W UCIIOJIB30BATh MOTYYCHHBIC 3HAHUS ISl OOBSICHEHHSI SBICHUU |
MPOIIECCOB  OKPYXKAIONMIETO MHUpPA; TOHHUMAaTh OCOOCHHOCTH WCIIOJIh30BaHUS
METO/IOB €CTECTBO3HAHHUS [UISl TIOJYYCHHUS HAYYHBIX JAHHBIX; MPOSBIATH
CaMOCTOSITETILHOCTh CYXKICHUH W TIOHMMAaTh POJIb HAYKHM M TEXHOJOTHYECKUX
WHHOBAIIM B Pa3BUTHH OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX HMCCIICIOBAHUN



U UX CBSI3b C HAIIUM MAaTEPUAIBHBIM OKPYKEHHEM M COCTOSHUEM OKPYXKAIOIIEH
cpeasl. OpueHTanus Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTD ITPEAIIOIAraeT aKIECHT
Ha METO/I0JIOTHIO HAYKH M HAIPSIMYIO CBA3aHO KaK C OOLIMM YUCJIOM YYEHHYECKHUX
ONMBITOB B Kypcax €CTECTBEHHbIX HayK, TaK U HalpaBJIE€HHOCTbIO HX Ha
dbopMupoBaHUE CaMOCTOSITELHOCTH JEHUCTBUM MpH MPOBEICHUHM HAOJIIOJICHUM,
W3MEPEHUMN U UCCIICIOBAHUM.

Hcnonb3oBaHue CpeACcTB HAMISAHOCTH M y4eOHOro 00OpylOBaHUS B
y4eOHOM TPOLECCe HaIMpaBiICHO HA BBHIMOJIHEHUS CIEAYIOWUX (YHKIMA:
oOecreunBalOT 0oJiee MOJHYI0 M TOYHYIO MH(OpManuio 00 M3ydaeMoM SBICHUU
Win O0OBEKTe M TEM CaMblM CIOCOOCTBYIOT TMOBBILIEHHIO KayecTBa OOYy4YEHMS;
NOMOTalOT B MAKCHUMAJIBHOW M€pe pa3BHUTh IMO3HABATEIbHBIE UHTEPECHI yUAIINXCS;
NOBBIIAIOT YPOBEHb HAMVISIAHOCTH W JIOCTYIIHOCTH OOYYEHUS; YBEIUYUBAIOT
00BEM CaMOCTOSITENIbHOM padOThl ydYalIMXCS HA YpPOKE U BHEYPOUYHOM
NEATEIbHOCTH; CO3JAI0T YCJIOBHUA ISl OPTaHU3aLMHU MMPAKTUKO-OPUEHTUPOBAHHOM
IPOEKTHOM M MCCIIEN0BATEIbCKON NEATEIBHOCTH; AAI0T BO3MOYKHOCTh JOCTYITHEE
U ThoyOXKe pacKkpbiThb cojAepkaHue y4yeOHOro Marepuana, CrnocoOCTBYIOT
(GOpMUPOBAHUIO Y YUAIIUXCS MOJTOKUTETBHBIX MOTUBOB OOYUEHHS.

Baxuenmenn wyacteto ocHamenuss Llentpa «Touka pocra» sBisercs
udpoas aboparopusi, NepeyeHb JATYUKOB KOTOPOH TMO3BOJISIET MCMOJIb30BATh
3Ty 7abOpaToOpuI0 MPU HU3YYCHHM (GU3MKU, XMUMUU U Ouonoruu. Bmeaenue B
IIKOJIbHBI JKCIEPUMEHT HU(GPOBBIX NAaTYMKOB MJII PETUCTPALMH Pa3IUYHBIX
BEJIMYUH U BO3MOXKHOCTH HCIIOJIb30BaTh KOMIbIOTEP (CMapT(OH WM TUIAHIIET)
JUTSL pacueToB U 0(hOPMIICHHS PE3YJIBTATOB OIBITOB, TTO3BOJIAET NIEPEUTH HA HOBBIM
KaueCTBEHHBII YpOBEHb MPOBEICHUS U3BMEPEHUH, YIIPOCTUB MPOLIECC U3MEPEHUN U
MOBBICUB HMX TOYHOCTh. [losiBeHnMe HUGPOBBIX TEXHOJOTHH B J1aOOPaTOPHBIX
paboTax TOBBIIIAET HMX AaKTyalbHOCTh M TPHUBJIEKATEILHOCTH B CO3HAHUU
COBPEMEHHOI'0 IIKOJIbHUKA, YCUJIMBAET HAIVISIAHOCTh KaK B XOJI€ OIBITOB, TaK U
npu 00paboTKe pe3yibTaTOB C HMCIOJIb30BAaHUEM IPOTPAMMHBIX cpenctB. Jlis
HKCIIEPUMEHTOB IO OMOJIOTMM U XUMHUHU 3TO SIBISETCA 3HAYMMBIM IMEPEXOJOM OT
KayeCTBEHHBIX HAOIIOCHUIN U OIBITOB K KOJTMYECTBEHHBIM YKCIIEPUMEHTAM.

Hcnonp3zoBanue nudpoBoii 1a00paTOPUH CYIIECTBEHHO W3MEHSET MOJIXO/IbI
K IIPOBEICHUIO U IEMOHCTPALMOHHBIX, U YYEHUYECKUX OIBITOB:

Hcnonp3oBaHue IUPPOBBIX JAaTYUKOB B KAYECTBE M3MEPUTEIBHBIX
MHCTPYMEHTOB M3MEHSIET TMOAXOAbl K MPOBEACHUIO NPSIMBIX HW3MEpPEHUU
(bu3nUecKnX BEeTUIHH.

TpaguumoHHO B  KadyeCTBE CPEIACTB  H3MEPEHMsI  MCIOJIb30BAJIUCh
IpPOCTEHIINE HWHCTPYMEHTHI (pBIYaKHBIE BECHl W PA3HOBECHl, MEH3YpKa,
JTMHAMOMETP, TEPMOMETP) U CTPEIOYHbIE MPUOOPHI (AMIIEPMETP U BOJIBTMETD).

Hcnonp3oBanue MUGpPOBHIX JAaTYUKOB MO3BOJSET HA COBEPIICHHO APYTrOM
KAUeCTBEHHOM YPOBHE IPOMU3BOAUTH W3MEPEHHS BPEMEHHU, PACCTOSIHUS, WMETh
BO3MOKHOCTh PETUCTPUPOBATh M HAONIONAaTh W3MEHEHHE BO BPEMEHHU TaKUX
BEJIMYMH KaK TeMIIepaTypa, JJIEKTPUUECKOE HaIPSKEHUE, CUla TOKA U T. .

OTH BO3MOXHOCTH IO3BOJISIOT, HAIPUMEDP, Ha YpOKax (PU3MKHU C BBICOKOMN
TOYHOCTBIO U3MEPUTH MTHOBEHHYIO CKOPOCTb TeJIA, ABUKYILETOCS HEPABHOMEPHO,
HaOJII0AaTh B IMHAMHKE IIPOLECC AIEKTPOMATHUTHON MHIYKIIMH, BOSHUKHOBEHNE



U W3MEHEHHWE WHIYKIIMOHHOTO TOKa, HMCCIECIOBAaTh M3MEHEHUE TEeMIIepaTyphl C
TEYCHHEM BPEMEHH B TPOIECCE YCTAHOBICHHUS TEIJIOBOTO PABHOBECHS H T.]I.

Ha ypokax Omosoruu mosiBisieTCsi BO3MOYKHOCTD MOJTYYUTh KOJTMYECTBECHHBIC
JAHHBIC TIPH TIPOBEICHHUM OIBITOB, HAMPUMEp: TPU OMNpeAcTIeHHH (HAKTOPOB,
BIIUSIONINX Ha CKOPOCTH Tporiecca (POTOCHHTE3a, MPU U3YUYCHUH JbIXaHUS KOPHEH
U JINCTHEB, TIPU UCCIICAOBAHUH YCIOBHH MPOPACTAHMS CEMSH U T. I.

Ha ypokax XuMuu Ha KOJIUYECTBECHHBIH YPOBEHBH NEPEXOIIT MPAKTHICCKUE
paboTHl IO U3YUEHUIO TPOIlecca AIEKTPOIIN3a, UCCICTOBAHNE IK30TEPMHUUECKUX U
SHAOTEPMUYECKUX peakuui, TeroBoro 3¢ dexra ropenus tommmsBa U T. O. C
MCIIOJIb30BAaHUEM TPAJIMIIMOHHBIX «aHAJIOTOBBIX» CPEJCTB MOAOOHBIC M3MEPCHHUS
BBITTOJIHUTH HEBO3MOXKHO. OHAaKO, MPH Tepexo/ie Ha MU(PPOBYO J1aOOpaTOPHIO B
TEMATUYCCKOM IIJIJAHUPOBAHWHM HEOOXOJMMO TMPEAYCMOTPETh JIOMOJHHUTEIBHOEC
BpeMsi i1l 00ydeHus paboTe ¢ JaTYuKaMH, BKIIFOYasi COOPKY IKCIIEPUMEHTAITBHOU
YCTAaHOBKH C JaTYMKaMH, CHATHE TTOKa3aHWH ¢ SKpaHa KOMITbIOTEPA, OMPECICHHC
MOrPEMIHOCTEN N3MEPECHU M.

Jist pabotel ¢ HHU(PPOBBIMU JTaTYUKAMH HMCIOJIB3YETCS CIEIUATBHOC
nporpaMMHoOe o0OeclieueHre, YCTaHOBICHHOE Ha KOMITbIoTep. [T KOMMYyHUKAIIUN
MUQPPOBBIX JTATYMKOB, 3alMCH M XPaHCHUS HHPOpPMAIUU, TOJYYEHHOH C UX
TIOMOIIIbIO0, H(poBas 1abopaTOpHsl WCIONB3YETCsS B KOMIUJICKTE C HOYTOYKOM C
HEOOXOIUMBIM YCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIICUCHUEM.

Hcnonb3oBaHue KOMIIBIOTEPHOH  (OPMBI  PErHUCTpallUd  TMOJTYYEHHBIX
3HAUYEHUW ¢ TIOCTPOEHUS TpapuKOB U3MEHSIET MOAXOAbl K 0(GOPMIICHHUIO
71a60paTOPHBIX U MPAKTUYECKUX PAOOT 00yUaIOIIUMHUCS.

JlanHble, TMOJy4YeHHBIE MPU TOMOIIM MHU(PPOBBIX JATYUKOB, BHOCATCS B
AJNIEKTPOHHBIE TaOJMIIBI, YTO TMO3BOJISIET CTPOUTH TpaduKu 3aBUCUMOCTEH
UCCIIEIyeMbIX BEJIMYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuuM >THX TrpaduxoB
JIeNaTh BBIBOABI O XapaKTepe 3aBUCUMOCTH BEJIMYMH OT BPEMEHH WIH JPYTUX
napameTrpoB. Ha yrimyGiaeHHOM ypoBHE IIeJiecooOpa3HO oO0ydaTh IMPOBOIUTH
anmIpPOKCUMAITNIO BEHIOPAHHBIX TOYEK UTOTOBOM TpaduecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH TIO3BOJISIOT aBTOMATHU3UPOBATH PYTHUHHBIE
MpOLEypbl  3alMOJMHEHWs  TaOJMIl, BBIIOJIHEHHE OJHOTHUITHBIX  PACUETOB,
noctpoeHus: rpadukoB. [ludpoBas Qorokamepa mo3BoiseT choTOorpapupoBaTh
COOpaHHYIO0 JKCIIEPUMEHTAJIbHYI0O YCTaHOBKY M MpPHKpenuTh (ororpaduio B
ANEKTPOHHBIN oTueT. TakuMm 00pa3oM, OCYIIECTBISETCS Mepexo; K 0(pOPMIICHUIO
ANIEKTPOHHOTO OTYeTa O TPOJCTAHHOM OJKCIEPUMEHTE, MPOCKTHOM WIH
HCCIIeIOBATEILCKOM paboTe.

B0O3MOXXHOCT ~ WCIIONIB30BaHUS ~ BHUJACOHAONIOACHUS 32  MPOIECCOM
BBITIOJTHEHUS TPAKTHYECKUX paboT O0OyJarouuMHUCSd W3MEHSET TMOAXOAbl K
OLICHUBAHUIO PA0OT.

DNEKTPOHHBIA OTYET O TMPOJICTAaHHOW TPAKTHUYECKOW paboTe MOXKET
COTIPOBOXKJIATHCS MPUKPEIUICHHOW (poTorpadueit, KoTopasi MO3BOJIIET OIEHUBATH
MPaBWIBHOCTh COOpAaHHOW AKCIEPUMEHTAILHONW YCTAaHOBKH, 00Jiee TOJHO
OTpeNeNsITh  TMOJHOTYy W  TNPaBUIBHOCTH  MPOJIETAHHOTO  WCCJICIOBaHWS,
aHAIM3UPOBATH JTIOCTOBEPHOCTH MPEACTABICHHBIX JKCIEPUMEHTAIBHBIX JTaHHBIX.
[Tpu oTHOBPEMEHHOM BBITIOTHEHUH PAa3HBIMH TPYIIIIAMHA 00yUYaIOIIUXCS Pa3HBIX



HCCJIEeI0BATENbCKUX PAbOT 1EeIeco00pa3HO HCIMOIb30BaTh BHJIE03AMUCh BCETO
xoja pabor. B 9TOM cilyyae OLIEHMBATbCS MOTYT HE TOJBKO MIPEAMETHBIC
pe3yabTaThl, CBSI3aHHBIE C MPOBEACHUEM KOHKPETHOIO JKCIEPUMEHTa, HO U
KOMMYHUKAaTHUBHbIE W  PEryJsSTHUBHbIE JEWUCTBUS: IUIAaHUPOBaHHE PabOTHI,
OTCIIC)KUBAHUE XOJa pabOThl, KOppeKIus IulaHa padOThl, KOMMYHHUKAIUS B
COBMECTHOW AESATENBHOCTH, HaNU4Uue (WM OTCYTCTBUE) KOH(MIUKTOB U CIIOCOOBI
WX peIlIeHHUS.

Hcnonw3oBanue nudpoBbIX J1a00paToOpuil CYIIECTBEHHO PACIIUPSET CHEKTP
BO3MOXKHBIX OIIBITOB W UCCJIEAOBAaHUN, OCOOCHHO JTO KacaeTcs HW3ydeHUs
OMOJIOTHHU U XUMUHU.

Pacmpenne crnekrpa BO3MOXKHOCTEH MOXHO MPOWIIIOCTPUPOBATH Ha
npuMepe H3y4YeHHUs OJJIICKTPOMArHUTHOW WHAYKIUM B Kypce (usuku. I[lpu
UCIIOJIb30BAHUM CTPEJIOYHOTO aMIepMeTpa TPAJUIIMOHHO HAOIOIAIOT JIUIIH (PaKT
BO3HMKHOBEHHUSI HHJYKIIMOHHOTO TOKa B TIPOBOJHUKE U HW3MEHEHHUE €Tro
HaIpaBJIEHUs NP U3MEHEHHH CKOPOCTHU BHECEHHUS MAarHWTA WU €ro MOJISPHOCTH.
Hcnons3oBanue nu@gpoBoro JaT4vKka Mmo3BOJSET MOIYyUnuTh ociuuiorpammy 3/(C
WHIYKIIUA, BO3HHMKAIOIIEH B KaTyllke, IPH IPOJIETe 4Yepe3 Hee MarHuta. ITo
MO3BOJISIET CpaBHUBATh 3HA4YeHUs MakcuMmanbHbix OJJIC mpu mnposere dYepe3
KaTyIIKy MarHuTa ¢ pa3HbIMH CKOPOCTSAMH M C Pa3HOM TOJSIPHOCTHIO,
aHAJM3UPOBATH BU/T MOJTy4YE€HHOU 3aBUCHUMOCTH, KOHCTPYUPOBATh
HKCIIEPUMEHTATBHBIC 33/1a4H 110 U3YUYEHUIO DJIEKTPOMArHUTHON UHAYKIUH.

Hudposass naboparopusi MO3BOJSET OPraHU30BATH MPOEKTHYIO M y4eOHO-
UCCJIEIOBATENBCKYIO JIEATEFHOCTh MIKOJIBHUKOB KaK B paMKax YPOKOB, TaK M BO
BHEYPOUHOM JesaTenbHOCTH. Hannmune pasHooOpa3HbIX HUPPOBBIX AATYUKOB JTAET
BO3MOXHOCTb IPOBOJIUTH CaMble pa3HOOOpa3HbIEe HCCIENOBAaHUS, ONUPAsCh Ha
UHTEepechl oOyuaromuxcsi. B kadecTBe mpumepa MOMXHO MPHUBECTH HUCCIEIOBAHUS
HKOJIOTUYECKON HANpaBICEHHOCTH TIO BBISABICHUIO (DAKTOPOB  3arpsi3HEHHS
OKpYXaIoIeh Cpefibl, U3yUYEHHUIO IKOJIOTHYECKOTO COCTOSHUS TTOMEIIEHU IIKOJIBI,
MOYBBI, BO3/lyXa B HACEJIEHHOM IyHKTe W T.1. MccremoBarenbckue pabOThI C
UCIIOJIb30BaHUEM ITU(POBBIX JATUUKOB IIeJIecO00pa3Ho mpeaiaraTh yyammumces 10-
11 xmaccoB B pamkax o0Os3aTeNbHOW JJIsi HHUX TMPOCKTHOW JIEATEITHHOCTH.
BollonHEHWE TakUX TMPOEKTOB SIBISETCS OCHOBAHUEM ISl OLIEHKHM HE TOJIBKO
ypOoBHS CGHOPMHUPOBAHHOCTH TPEIMETHBIX PE3yJIbTaTOB, HO HMTOTOBOM OIIEHKHU
JOCTIKEHUSI METaNpeMETHBIX PEe3yIbTaTOB OOyYEHHs: KOMMYHHKATHBHBIX
(KOTOpBIC OLIEHMBAIOTCS KaK B MPOIECCE MPOBEICHUS padOThl, TaK U B IPOIIECCe
3alUTHI IPOEKTA WM UCCIIEIOBAHMS) U PETYJISITUBHBIX (KOTOPHIE OLIEHUBAIOTCS B
MPOLIECCE BHIMIOJIHEHUS MPOEKTA).

OcHarmenne sl M3ydeHus: (PU3UKHU MPEACTABICHO B BHJIE OOOpPYIOBAHHS
JUIS. IGMOHCTPALIMOHHBIX OMBITOB M 000OPYJI0OBaHUA sl JIaDOpAaTOpPHBIX PadoOT U
YUYEHUYECKHX OMbITOB, BKJIIOYas OOIIYI0 s €CTECTBEHHOHAy4YHOTO IIMKJa
mudpoByro aboparopuio, a Takke nudpoByro madbopatoputo mo (usuke (Kak
JOTIOJIHUTENbHBIN 3JIEMEHT JIJIsl YTIIYOJIE€HHOTO U3yUeHUs (QU3UKH).

JlemoHCTpanuoOHHOE o0opy0BaHNE obecrieunBaeT BO3MO>KHOCTh
HaOI0/IeHUsT OOJBIIMHCTBA M3YYa€MbIX SIBJICHUM, MPOILIECCOB M 3aKOHOB. JTO
BO3MOKHO IPU ONTUMAJIBHOM COYETAHUM AHAJIOTOBBIX U LIU(PPOBBIX CPEICTB



HaOJI0/ICHMs], aHATTU3a U3MEPUTENbHON nHpopmaruu. Tak, Hampumep, Al Kypca
(U3MKHM OCHOBHOM WIKOJIBI €CTh BO3MOKHOCTH JE€MOHCTPALUHU KIIACCHYECKHUX
JEMOHCTPAllMOHHBIX SKCHEPUMEHTOB: majeHue Tea B TpyOke HbroToHa,
JEMOHCTpalus AeUCTBUS aTtMoc(epHOro naBiieHus, 3akoHa Ilackans, u3MeHeHus
o0beMa Tes Mpu HarpeBaHUU (OXJAXKICHUU), IPUTSIKEHUST MOJIeKys U T.1. HabGop
M0 3JIEKTPOCTATUKE JAET BO3MOKHOCTh JEMOHCTPALIMK 3IEKTPU3aLUU Tell, 3aKOHA
COXpaHEHUS 3apsAJia, JMHUN HAIPSLDKEHHOCTHU 3JEKTPUYECKOTO TOJIS U T.J. U MOXKET
HCIIOJIb30BAaThCS KaK 8 Kilacce MpHU U3YyYEHUU AJIEKTPOMATHUTHBIX SBJICHUN, TaK U
B 10 Ki1acce npu U3y4eHUM 3JIEKTPOCTATUKH.

[Ipy mnpoBeneHUM AEMOHCTPALMOHHBIX OMBITOB JOJKHBI COOJIOIATHCS
TpeOOBaHUST K WX HATJAJHOCTA (SICHAsi M TIOHSATHAsl TOCTAHOBKA OIBITA),
BUJUMOCTH IS BCEX YydYallMXcs Kiacca (NP HaJU4YMM MEJKUX JeTaneu
UCIIOJIb3YeTCd HX YBEJIMYEHHOE H300pakeHWe NpH TOMOIIM BeO-KaMephl),
ASMOIIMOHAJIBHOCTH M, IO BO3MOKHOCTH, 3aHUMATEIBHOCTU (JE€MOHCTPALIMOHHBIH
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC YUAIMXCS, CO37aBaTh MOTHUBAIMIO K M3YUYEHUIO
npenMera) U yoenureabHOCTH (TOKa3biBaTh TOT A(P(EKT, Ha JAEMOHCTPALMIO
KOTOPOTO OH ObLIT HAMpPaBJIEH).

Onnako peanuzaius JESITCIBHOCTHOTO TOAXOAa B OO0ydeHUH (U3UKe
NEPEHOCUT AaKIEHT C JAEMOHCTPAIlMOHHOTO JSKCHEPUMEHTa Ha YYEHHYECKH.
Hanmpumep, mo MexaHWKe HCClIeIOBaHWE KHHEMAaTHYECKHX 3aKOHOMEpPHOCTEH,
3aKOHOB JMHAMUKH, KOJIEOATEIbHBIX ABMKEHUN TIEPEHECEHO B YUYEHHYECKHUI
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM obOopynoBanus. [Ipu uzydenun
ANEKTPOAMHAMUKH JabopaTopHOoe O00OpYyIOBaHUE TIO3BOJSIET MCCIENOBAaTh HE
TOJIbKO 3aKOHBI TOCTOSTHHOTO TOKAa, HO C KCIOJb30BAHUEM KOMIIBIOTEPHOTO
ocuwuiorpadga Mo3BOJSIET MPOHAONIOAATh M HUCCIENOBATh AJIEKTPUUECKHE IIeTH
NEPEeMEHHOr0 TOKa, OJOK JMOJIOB IIO3BOJSIET HCCIENOBAaTh BOJbTAMIIEPHBIC
XapaKkTepucTuku auona. Ilpu wm3ydeHun onTHKU J1abopaTopHOE OO0OpyAOBaHHE
MO3BOJIIET HM3YYUTh 3aKOHBI T€OMETPHUUECKOM OMNTUKH (MPEIOMIICHHUE CBETa B
NOJYIMIIMHJIPE U MOJTyYeHUE N300paKeHUs B JIMH3aX) U MPOHAOII0aTh OCHOBHBIE
SBJICHUS BOJIHOBOM ONTUKUA (MHTEp(hEpPEHIMs U TOJApU3AIMs), HCCICI0BATh
nudpakiuio ceeTa (qudpakMoOHHAs PEIIETKA).

B cooTrBercTBHM C TpeAMETHBIMH pe3yJbTaTaMu oOO0yueHUs (QU3HKe
o0opyt0oBaHHUE I YYCHUUYECKHX OIBITOB 00ECIeUHBAET MPOBEIECHUE CICAYIONINX
TUTIOB Pa0OT, CTPYNIUPOBAHHBIX MO BUAAM JCSATEIHHOCTH, HE3aBHCHUMO OT MX
TEMaTUYECKON MPUHAIJICKHOCTH:

1. IlpoBeneHre NPSIMBIX W3MEPECHHN (UIMUYECKUX BEIMYUH (U3MEPECHHE
Macchbl, 0ObeMa JKUJIKOCTH, TEMIIEpAaTyphl IKUIKOCTH, CHJIbI, CHJIbl TOKa,
HaMPSHKCHMS ) C UCTIOIh30BAHNEM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB.

2. IIpoBepka 3aIaHHBIX TPEIOIOKEHUHN (TIPsIMbIe U3MEpPEHUsT (PU3UIECKUX
BEJIMYMH WM CPaBHEHHE 3a/JlaHHBIX COOTHOUIEHWW Mexay Humu). Hanpumep:
MPOBEPKa YCJIOBUN IJIaBaHMs TeJ, YCJIOBUM paBHOBECUS pbluara U OJIOKOB,
3aKOHOMEPHOCTEM  MOCJIEOBAaTEIbHOTO M NApaJJIeNbHOIO  COEIMHEHHUS
MIPOBOJIHUKOB U T. .

3. Pacuer o monmydeHHBIM pe3yJbTaTaM MPSMBIX H3MEPEHUI 3aBHCHMOTO OT
HUX TapameTpa (B OCHOBHOM MTKoJie) M KocBeHHbIE m3MepeHus (B 10-11 kmaccax).



Hanpumep: yckopeHune Ttena MpH pPaBHOYCKOPEHHOM JBHKCHHH, YCKOPCHHE
CBOOOIHOTO TAJCHHUs, KECTKOCTh MPYXKHUHBI, KOA(D(UIIMEHT TPEHUS CKOIBKCHHUS,
MeXaHU4ecKasi paboTa U MOITHOCTh U T. 1.

4. HaGmroieHue sIBJICHUI U MOCTAaHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE)
no OOHapyKeHWI0 (aKTOPOB, BIMSIONIMX Ha TMPOTEKAHWE IaHHBIX SBICHUH.
Hanpumep: npsaMonnHeliHOe paclipoCTpaHEeHNE CBETa, NUCIIEPCHS CBETA; U3YUCHHE
CBOWCTB M300paXeHHsI B IIIOCKOM 3€pKaje | T. II.

5. UccnenoBanue 3aBUCUMOCTH OAHOW (DU3MYECKON BEIMUYMHBI OT APYTOH C
MPEICTaBICHUEM pEe3yIbTaTOB B BUJE I'padpyka U pacdyeTa HCKOMOTO MapameTpa.
Hanpumep: 3aBUCHMOCTH TyTH PaBHOMEPHO IBHXKYIIETOCS Tela OT BPEMEHH
IBW)KCHUS TeNa; CUJBI TPEHHS CKOJBKEHHSI OT CHJIBI HOPMAJIBHOTO JaBIICHHUS,
KadecTBa OOpaOOTKM TOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBI TPEHHS OT
TUTOIIA M CONPUKOCHOBEHHUSI TEIN; CHJIBI YINPYrOCTH OT YAJUHEHHS TPYKUHBI,
BBITQJTKMBAONIEH CHIIBI OT 00BEMa MOTPY)KEHHOW YacTW Tella M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Tela, OT TIyOWHBI, HA KOTOPYIO
TIOTPY>KEHO TEJIO U T.JI.

JlaGoparopHoe obopyioBaHue obecrieurBaeT CaMOCTOSITeJTbHBI i
YUYEHUYECKHI OKCIIEPHUMEHT, KOTOPBIH MOXET HWMETh pa3idudHbie (HOPMBIL:
(GpoHTaNBHBIM SKCHEPUMEHT ((PPOHTATIBHBIE OMBITHI U JIA0OpAaTOpHBIE PabOTHI),
paboThl  TpaKTHKyMa, Yy4eOHO-HCCIeAOBaTEIbCKUE pabOTBI W MPOEKTHI
AKCIIEPUMEHTAIBHOTO XapakTepa. [Ipu 3TOM HOpPMATHUBHO-00s13aTEIBLHBIM BHE
3aBUCUMOCTH OT YPOBHS H3yueHUs Gu3uku (0a30BbIM WM yriayOJIeHHBIH) |
oOpa3oBaTelbHOM TporpaMmbl (OCHOBHAs WM CpEAHss IIKOJa) SBIsSETCA
bpoHTaIBHBIN 3KCTIEpUMEHT. IMEHHO MOCcpeICTBOM (POHTATBEHOTO YKCIIEPUMEHTA
JOCTUTAIOTCS TPEAMETHBIE pe3yJbTaThl HAKCHEPUMEHTAIBHOTO XapakTepa, a
yUYalIUMUCA OCBAMBAIOTCA CHOCOOBI JEMCTBHIA, COOTBETCTBYIOIIHE YKa3aHHBIM
BBIIIIC IISITH TUTIAaM padoT. JIabopaTopHBIM MPAKTUKYM IIEIeCO00pa3eH TOJIBKO MPH
yriayOJIeHHOM YPOBHE U3YUECHHUSI MPEIMETA.

OnTumanbHBIM I JOCTIDKEHHS IIeJied  MpoBeAeHUS (PPOHTAIBHOTO
HKCIIEPUMEHTA SIBIICTCA TMpEeACTaBiIeHUEe JabopaTtopHOro OOOpYyAOBaHHUS U

MaTEPHUAJIOB B BUJIC TEMATUYECKUX KOMIUIEKTOB M0 MEXaHUKE, MOJEKYISIPHON
(¢u3nKe, HIEKTPUUECTBY U ONTHKE. VIcronb30BaHNE TEMATUYECKUX KOMIUIEKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAKOTO BaKHEUIIETO YMEHHUs, Kak Moadop
yyaliuMucsT O00OpyAOBaHHS B COOTBETCTBUM C LEJIbIO HCCIENOBAaHUS U3
M30BITOYHON HOMEHKJIATYphl MPEIOKEHHOIO KOMILUIEKTA; MO3BOJSIET MPOBOAUTH

HKCIEPUMEHTANbHYIO pabOTy Ha JIFoOOM 3Talle ypoKa; YMEHbBILIAET TPYAOBbIE

3aTpaTtbl YYHUTENs NpU TMOJATOTOBKE K YypOKaMm, IIOCKOJIbKY HE TpebdyeTcs
ePEeKOMIIOHOBKA 000PY/IOBaHMSI B COOTBETCTBUU C 3aJjauaMi KOHKPETHOTO ypoOKa.
[Ipn mmaHupoBaHWU TPAKTUYECKUX PadOT BXKHO UMETh B BUIY, UTO
peIMETHBIE PE3YIbTAaThl SKCIIEPUMEHTATIBHOTO XapaKTepa MOTYT ObITh OCBOCHBI
TOJILKO TPU ONITUMAJIBHOM COYETAaHUH KPATKOBPEMEHHBIX ()POHTATIBHBIX ONBITOB U
OJIHOYACOBBIX J1A0OPATOPHBIX padOT.

Baxnoe 3HaueHume wumeer TOT (HaKT, 4YTO B CcOCTaB (POHTATIBLHOTO
000pyIOBaHUS HAPSIy C aHAJIOTOBBIMH BXOJST U HU(POBHIE CPEICTBA U3MEPEHHUSL.
K HUM OTHOCSTCS 3JIEKTPOHHBINA CEKYHIOMED C JaTYNKaMHU, SJIEKTPOHHbBIE BECHI U



natunku  1udpoBor  mabopatopun. Takum  oOpa3oM, TpU  MPOBEICHUU
(pOHTATBHOIO HKCIEPUMEHTA B OCHOBHOM IIKOJI€ YYEHHKH 3HAKOMSTCS C
ANEKTPOHHBIMHU CIIOCOOAMU U3MEPEHUIN U BBIYUCICHU.

brok obopynoBaHus s yYEHUUYECKUX PadoT mo ¢u3nke cPopMUpOBaH Ha
0a3e mepeyHs 00OpYyIOBaHUS IJsi MPOBEACHUS OCHOBHOTO TOCYAApCTBEHHOI'O
sK3ameHa 1o ¢usuke. Mcnonb3zoBanue npubOpoB U 000pYI0BaHUS C €IUHBIMU IS
BCEX  OOydYalIMXCAd  XapaKTepUCTUKAaMU  TO3BOJISIET  CTaHJAPTU3UPOBATH
MPOLEAYpPbl  BBINOJHEHUS OKCIEPUMEHTANBHBIX 3aJaHUl Ha SK3aMEHE U
o0ecreyuTh HaJCKHYIO OLEHKY PE3YJIbTaTOB HA OCHOBAHUHU SKCIIEPTHOMN MPOBEPKU
oTBeTOB oOyuaromuxcs. [Ipy 3ToOM ocHOBaHMEM [UIsi BBIBOJA O MPaBUIBHOCTH
NPOBEJICHUS] JAHHOTO ONbITA SBJSIOTCS PE3YJIbTATHI, MOJTYYEHHBIE YYAIIUMUCS
MOCPEJICTBOM MPSAMBIX U3MEPEHUM 3aIaHHBIX PU3NUYECKUX BETUYHH.

HaGop anga mpoBeneHHss OCHOBHOTO TOCYJAapCTBEHHOIO  3K3aMEHa
oOecrieunBaeT  pa3pabOTKy  HECKOJBKUX  OJHOTHIHBIX  3aJaHUM  TIpH
UCIOJIb30BAHUM OJJMHAKOBOTO OOOPYIOBAaHUSA C Pa3HBIMU XapaKTEPUCTUKAMH.
OTOT MOAX0J 11e1eco00pa3HO UCIOJIb30BaTh M IMPU MPOBEACHUH (PPOHTAIBHBIX
OMBITOB M JlabopaTopHbIX padoT. Hampumep, mpu MpoOBENEHUM HCCIEAOBAHMS
3aBUCUMOCTH CHJIbI TOKa OT HANPSKEHUS MOXHO BBIICIUTH B KJacce TPYIIIIbI,
KOTOpbhle OyAyT NPOBOAWTH JIAHHOE HCCIIEIOBAHUE, MCIOJIb3Yysl PE3UCTOPHI C
pa3HbIM CONPOTUBIEHUEM, W Jammnouky. [lo pesynabTaTaMm MOXXHO CpaBHUTH
MOJIYYEHHBIE 3aBUCUMOCTH, OOCYAMTH TPAHHUIBI BBHINIOJNHEHUsA 3akoHa Owma s
y4acTKa LEMH, ONPEAEIUTh CONPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETUTh, YTO TMPU MPOBEACHUH (DPOHTAIBHBIX OMNBITOB U
71a00paTOPHBIX pabOT B OCHOBHOM IIKOJE TpeOyeTcs 3amuch Pe3yJbTaTOB BCEX
OpsIMBIX HM3MEPEHUH ¢ ydeToM aOCOJNIIOTHOW TMOTPEIIHOCTH. 3JeCh Mpu
UCIIOJIb30BAaHUM  TPAIUIIMOHHOTO 000py/nOBaHUA (MEH3YpOK, JTMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
NOTPEIIHOCTh 11e7IeCO00pa3HO CBA3BIBATh C IIEHOM JeneHus mpubopa, a MpH
nepexone K HU(POBBIM HHCTPYMEHTaM (LMQPPOBBIE BECHl W JATYUKH) YUUTh
paboTaTh C ONHCAHUSMH JTHX NPUOOPOB, BBIIEISAS JaHHBIE 00 aOCONIOTHOMN
MIOTPEIIHOCTH, JIMOO IpeIaraTb 3Ha4€HHUE IMOIPEIIHOCTH B TEKCTE 3aJaHUM.

[Ipu mnpoBemeHMM HCCNEAOBAHUS 3aBUCUMOCTEH OJHON  (U3HUECKO
BEJTMYMHBI OT JIPYrO¥l ydaliuecs JOJDKHBI OCBOUTH IOCTPOEHHE TpaduKOB C
yKa3aHHeM a0COJIIOTHBIX MOTPEIIHOCTEH, a MpU MPOBEACHUU pabOT Ha MPOBEPKY
MPEANOJIOKEHU — YMETh CpPAaBHUBAaTh 3HAYEHUSA [IBYX HPSMBIX H3MEPEHHU C
y4eToOM a0COJIIOTHOW MOTPENIHOCTH (HAampuMep, MyTeM CpPaBHEHHsSI MHTEPBAJIOB
MOJYYEHHbIX 3HAYeHUW Ha uucioBod ocu). [IpoBeneHue wusMmepeHud u
uccnenoBanuii B kypce ¢u3uku 10-11 KmaccoB AOMOTHSAIOTCS HCIOIb30BAHUEM
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN, ydalllhecs IOJDKHBl HAYYUThCS PACCUUTHIBATH
OTHOCHUTEJIbHBIE TOTPEIIHOCTH B MPOCTEHIIMX CiydasX HOPsIMBIX HU3MEPEHUU U
CpaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OO6pamiaeM BHUMAaHHUE, 4YTO OLICHMBAaHHUE JA0OPATOPHBIX PAOOT HOJKHO
0a3upoBaThCs, KaK M B KPUTEPHUSAX OLECHUBAHUS SKCIEPUMEHTAIBHBIX 3aJlaHU
KM OI'D, He Ha npaBUILHOCTH OPOPMIICHUSI OTYETa O paboTe, a Ha



MPaBUILHOCTH NEUCTBHIA TO CcOOPY YCTaHOBKH, MPOBEICHUIO OIBITOB, CHSITHIO
MOKa3aHu MPUOOPOB.

OcHamienue s  U3yd4eHHsT OWOJIOTMM  NPEACTaBICHO KOMIUIEKTaMHU
JIEMOHCTPAIMOHHBIX BJIAKHBIX IMPEMapaToB, repOoapueB W KOJUICKIIHA MO Pa3HBIM
TeMaM Kypca Ouojoruu, a Takke HUGpPOBOH abopaTopueil aJisi MPOBEICHUS
npakTuyeckux padbot. Kpome Toro, npu n3y4eHur OMOJIOTUN MOXKET HUCHOIb30BATh
uugpposas nabopaTopus mo OHUONOrUM (KaK JOMOJHUTENbHBIA 3JIEMEHT IS
yrIyOJICHHOTO U3YYEHUS Kypca).

B yueOHOM mpouecce yuammecs JOJDKHBI TOJTYYUTh BO3MOXHOCTb
YYBCTBEHHOT'O BOCIIPUSATHS W3Y4YaeMbIX ABJICHUN U 00beKTOB. OTHAKO M3y4aeMbIe
SIBJICHUSI U OOBEKTBHI HE BCETJa MOTYT OBbITh HEIOCPEJACTBEHHO BOCIPOM3BEICHBI
WIM TIOKa3aHbl B yueOHOM mnomenieHud. B 3Tom cinydae ydyeOHOoe oOopynoBaHue
JaeT BO3MOXHOCTh HMX BOCIPOM3BECTH OMNOCPEAOBAHO, 4YEPe3 KOJUIEKIIHIO,
repOapHbIi JTUCT, MUKPOIIpENapar, MOeNb, BUICO(MPArMEHT | T.I1.

Bnaxueie mnpenaparbl MOpPeACTaBISIOT COOOW HaTypaibHble OOBEKTHI,
CMOHTHPOBAaHHbIC Ha CTCKJSHHON IUTACTMHKE W ONYIICHHBIC B CTCKISHHBIN
WIMHJIP C KOHCEPBUPYIOIIEH >KUAKOCTHIO, TUOO MPE/ICTABIECHHBIE B IUIACTHUKE.
3nech mpejuiaraloTcs TOTaJdbHBIE MpernapaThl, MO3BOJSIONIME HU3y4YaTh BHEIIHEE
CTpOEHHUE OpraHu3Ma WU ero yactu, (Hanpumep: «Kopenb 6000BOro pacteHus ¢
KkiyOeHbkamu», «['anroka»); aHaTOMHYECKUE Tpenapathl, MpeJHa3HauYeHHbIe IS
U3YyYEeHHs] BHYTPEHHET0 CTPOCHHS OPraHU3Ma WUJTU €r0 OpraHoB (HarpuMep:
«BHyTpenHee cTpoeHue JATYIIKH», «BHyTpeHHee CTpOeHHE  MTHULBIY);
OuoJorMyecKue TMpenapaThl, Jalollue MPEACTaBICHUE O CTaAusIX pa3BUTHUA
opranuzMa (Hampumep: «Pa3BuTue KocTHCTON pbIOBI», «Pa3BUTHE KypHIIBD»).
Brnaxupie mpenapaThl MCHONB3YIOTCS KaK pa3JaTOYHbBI MaTepual B Ipoliecce
JEMOHCTpAIlMK TIPH M3YYEHUH HOBOTO MaTepHalia WM B IPOIECCe BBITIOJHEHUS
NPAaKTUYECKUX 3aJaHui, pa3pab0TaHHBIX HA KX OCHOBE.

I'epbapun — coOpaHHEe TPECCOBAHHBIX, 3ACYIICHHBIX PACTCHUH WIH HX
JacTel MOMOraroT M3y4aTh pacTeHHWE B KaOMHETEe W y3HaBaTh €ro B MPUPOJE, a
repbapuzaiys — HanboJiee MPOCTOM croco0 COXpaHEHHS PACTCHUN M MX YacTel B
TEYCHHE JUIMTEIHHOTO BpPEMEHH. B mepedHe mpennaraercs CHUCTEMaTHYeCKUN
repOapuii (Hampumep, «OCHOBHBIE TPYMIBI PACTeHMIT») U repOapuit mo oOriei
Owonmornn  (KOTOPBIA  TO3BOJISIET  NPOWJUIIOCTPUPOBATH  U3MEHYHBOCTD,
HUCKYCCTBEHHBI OTOOp, CHCTEMAaTHYECKHE KaTeropuu W BHUA000pa3oBaHUE,
JTUBEPTCHIIUS ¥ KOHBEPTCHIIMs, TOMOJIOTHYHBIE ¥ aHAJIOTHYHBIE OpTaHBI,
pyIMMEHTapHBIE OpTaHbl, apoMopdo3, uAuoamantanus (EeHOTHI W TEHOTHII,
MOJIUTIJIONTAS, OTJAJCHHAas TUOpUIM3alNs, B3aWMMOJEHCTBHE pACTEHUH C
abnotnyeckuMu (paKTOpamMu Cpelbl, B3aUMOJICHCTBHE PACTCHUN C OMOTHYECKUM
dakropamu cpenanl). ['epOapHbIii MaTepual MCHOIB3YIOT KakK pa3laTOYHBIN
MaTtepual JIs  JEMOHCTpAaIlMi HW3Y4aeMbIX OOBEKTOB, [JISi  BBIIOJHCHHS
MPAKTUYECKUX 3aJaHUI MPU 3aKPEIJICHUH MaTepHalia WM JUATHOCTUKH YIeOHBIX
PE3YIIBTATOB.

Taxxe TpencTaBieHbl KOJUICKIIMM — HAOOpHI MPEAMETOB WIIH BEIIECTB,
noAOOpaHHBIX MO ONpeACeHHbIM mpu3dHakaM. OO0bEKTaMU HUX MOTYT OBITh
pacipaBJICHHBIE U 3aCYIICHHBIC HACEKOMBIE, PAKOOOpa3HbIE, PAKOBUHBI



MOJUTIOCKOB, OTIEIbHBIC YaCTH CKEJICTOB J>KMBOTHBIX. B KOJJIEKIHMSIX COYETAIOT
HaTypajdbHbIE OOBEKTHI C UX W300paKEHHWEM B BHJIC PUCYHKOB WM MYJISDKEH —
umutaruid. [IpemnoxenHsie B mepedHe MOP(OJOTHYECKUE KOJJICKIIUUA JTAr0T
MPEACTABIICHUE O BHEIIHEM CTPOSCHWW OpPraHOB WM WX YacTeW, TMO3BOJISIOT
MIPOBOJUTL CPaBHEHUS OOBEKTOB, BBISICHATH MX OOIIWE YEPTHI U YEPTHI Pa3THIHsI
(manpumep: «IIpeacraBuTenu OTpsSAOB HACEKOMBIX» U JIP.); OOLIEOMOIOTHYECKUE
KOJUICKITMM TIO3BOJISIIOT ~ BBISICHATH  B3aMMOCBS3M B OPraHUYECKOM  MHUpE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, TPOCICKUBATh OOIIEONOIOTHUSCKHUE
3aKOHOMepHOCTH (Hampumep: «lIpuMepsl 3amUTHBIX MPHUCIOCOOICHUN Y
HaceKOMbIX»). KoJutekiuu, kak W TepOapuy, HCIOJB3YIOT KakK pa3JaTOYHBIH
MaTepual I JIGMOHCTPAIlMM HW3Y4aeMbIX OOBEKTOB, JUISI  BBITIOJHEHHUS
NPAKTHYCCKUX 3aTaHUH MPHU 3aKPEIJICHUU MaTepualia WA JUATHOCTUKH YICOHBIX
pe3yabTaTOB.

O3HAaKOMJICHHE Y4YaIlUuXCcsS C MHKPOCKOIMYECKUM CTPOCHUEM JKHBBIX
OpraHU3MOB — OJIHA W3 TJIABHEHIIMX 3a7a4 HayKH, TO3BOJISIONIUX IT0JBECTH
IIKOJILHUKOB K TOHUMAaHUIO €JIMHCTBA OpraHUYeckoro mupa. s mpoBeacHHs
1a00paTOpHBIX paboT B IUGPOBYIO JIAOOPATOPUIO BKIIOYEH MHKPOCKOI, a B
KOMIUICKTE MOCYIbI U 000pYyI0BaHMs 00IIEro Ha3HAYCHUS HUMEIOTCS HEOOXOaMMOe
OCHAIICHHE TSI IPOBEICHUS JIA0OPATOPHBIX PaboT.

[udposass  maGopatopus  BKJIOYaeT  HAOOp  JJII  HM3TOTOBJICHHS
MUKpornpernapaToB. CBexue IMpenaparbl H3rOTaBIMBAIOT JUIsI HEMEIJICHHOTO
paccmoTpenus. K HUM OTHOCATCS KUAKOCTHBIE (00BEKTHI OOBIYHO MTOMEIIAIOTCS B
BOJIY, @ TIPETapaThl COXPAHSIOTCS B TEUEHUE HECKOJIbKUX AHEH), cyxue (Harmpumep,
YacTHIly NTHYBEr0 Tiepa, MPOCTO TOJIOKHUTH Ha TMPEIMETHOE CTEeKIO U
MUKPOCKOIUPOBATH), JKUBBIE TMpenaparbl (Ma3Kd — KalulM >KUJKOCTH, HalpuMep
KPOBH) W BHUTAJbHBIC TpenapaThl (KOTOPHIE HCIOJB3YIOTCS I HW3yYeHUs
MaJIOKJIETOYHBIX  OOBEKTOB  (NMPOCTEHINNX, KOJOHUH  BOJOpOCieH), I
HaOmoneHus ABwkeHus (Tydenpku, ameOw). [IpuroToBneHue Mukpompemnapara
BBIPA0ATHIBACT y yUAIETOCs HABBIKM CAMOCTOSITEIbHON PabO0Thl, aKTUBU3UPYET UX
MO3HABATEIBHYIO JCSATEIBHOCTh U 3HAKOMHUT C TEXHUKOW M METOJUKON HAYYHOTO
uccienoBanus. B 1mumdpoByro nabopaTtopwio BKIOYEH Takke ©  HaOOp
MUKPOTIPETapaToB, KOTOPBIA COJAEPKUT MOCTOSHHBIE TMpenaparthl, OJT0e BpeMs
COXPAHSIONIUECS B IPUTOTHOM JIJII MUKPOCKOITUPOBAHUS BUJIE.

Crnenyer OTMETHUTD, YTO HApsAy C MCIOJIb30BAHHEM TEPEUUCICHHOTO BBIIIE
y4eOHOTO 00OpYJOBaHUS BaXHYIO pOJb B M3YUYCHUH OHOJIOTHMH WIPAIOT
MPUPOAHBIE OOBEKTHI, TaK KaK B OOJIBIIMHCTBE CIIy4aeB TOJBKO OHH MOTYT
o0OecreuynTh HAWOOJBIIYI0 KOHKPETHOCTh U TONMHOTY 3HAaHUM YYalIuXcs,
MoMorarT (OPMUPOBAHHIO Y HUX MPABUIBHBIX OMOJOTHYECKHX 3HaHMWA. K Takum
KUBBIM OOBEKTaM OTHOCAT PACTEHHUS, >KMBOTHBIE J>XHBOTO YTOJKa, aKkBapuyma,
TeppapuyMa. DPHEKTUBHBIM CPEJICTBOM 3HAKOMCTBA C MPHUPOJHBIMH OOBEKTAMHU
SBJITFOTCSL DKCKYPCUU B OMOJOTUYECKHE W KPAaEeBEMUECKUE MY3eH, OOTaHMYECKHE
cazpl, 300MapKd W OKPYXKAIOMIWE IIMKOJTYy €CTECTBCHHBIE W WCKYCCTBCHHBIC
MIPUPOJIHBIE COODIIECTBA.

TpaguimoHHbie OMONTOTUYECKUE MYJSDKH M MOJEITH B HACTOSIIEE BpEMs
YCTENIHO 3aMEHSIOTCS U(PPOBEIMU 00pa30BaTEILHBIMH PECYPCAMH:



BUJ€OpparMeHTaMH, aHUMallUel, BUPTyaJbHBIMH JabopaTopusimMu. Lludpossie
oOpa3oBaTelbHbIE PECYpCbl HE MOTYT CTaTh IOJHOLIEHHOM 3aMEHOM peajbHBIX
MPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXXHOCTb TTO3HAKOMHTHCSA ¢ OoJiee MIUPOKUM
KPyroM  OOBEKTOB,  CO3[alOT  MPEANOCHUIKM AN WHTCHCU(DUKAIIH
o0Opa3oBaTeIbHOr0 IMpollecca U 00EeCHeduBalOT HE3aMEIUTEIbHYI0 OOpaTHYIO
CBSI3b, KOMIIBIOTEPHYIO  BU3yaIM3alMi0  WHPOpPMAIMH,  aBTOMAaTHU3aIUIO
yIpaBiieHUsl Y4eOHOM AEsITeIbHOCTBIO U KOHTPOJIb €€ Pe3yIbTaTOB.

OcHamenune Ay W3YYCHHS  XUMHUU  TPEIACTaBICHO B BUJC
JE€MOHCTPALIMOHHOTO 000pY/MOBaHUS, KOMIUIEKTa XHMHUYECKUX PEaKTUBOB C
HEOOXOMMBIM 00OpY/IOBaHWEM U3 OOLIEro KOMIUIEKTa MOCYAbl U 000pYyI0BaHUs
IUI YIEHUYECKUX OTBITOB M KOMIUIEKTa KoJUleKIuii. Kpome Toro, mpu n3ydeHuu
XUMHHM HCHOJb3yeTcs oO0mas [js eCTEeCTBEHHOHAy4YHOro LHKIa LudpoBas
naboparopus, a Takke UppoBas J1a00paTOpus MO XUMHUH (KaK JOMOTHUTEIbHBIHN
AIIEMEHT JIJIsl YIITYyOJIEHHOTO U3YYCHHSI XUMUH ).

JIeMOHCTPAIlMOHHBIN IKCIIEPUMEHT SIBJISICTCS BAXKHOH 4YacThl0 OOYYCHHUS
XUMUH. 37€Ch BaXHO TIOMHHTB, YTO TIPU €0 MPOBEIACHUH 00S3aTEIBHO JTOJIKHBI
OBITH COOJIIOIEHBI BCE HEOOXOAUMBIE dTAaIbI:

MOCTaBKa €N IKCIIEPUMEHTA,

OINMMCaHue HEOOXOAMMOTO JJIsI €r0 BHIMIOJTHEHUS 000PYI0BaHUS U PEaKTHBOB,

TUTAaHUPOBaHUE TIOPSIKA TIPOBEACHHUS,

OIKMCAaHKNE UCXOIHBIX BEIIECTB,

POTHO3UPOBAHUE OKUJAEMBIX B PEAKIMOHHOM CMecH H3MEHEHUU W
PE3YNIbTATOB IKCIIEPUMEHTA,

ONKMCAaHNE U3MEHEHUH, TPOU3OIIEANINX C BEUIECTBAMH,

(dbopMynHpoOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO37aHME PHUCYHKA DKCIEPUMEHTAIBHOM YCTAHOBKM H COCTaBJICHHUE
YPaBHEHUS PEAKIIU.

B mpouecce mpoBeneHus AEMOHCTpallMid, ydYalllMecss OCBAaMBAIOT OTallbl
IPOBEJCHUS OIbITa, MO3TOMY Hambosee A(HPEKTHUBHBIM SBISIETCS HE IPOCTOEC
OMKMCAHME OIbITa YYUTENIEM, a HCIIOJIb30BaHUE 3BpUCTUUYECKON Oecensl. [lpu
pean3alyy Takoro CLEHapUs Ja)ke He OUeHb CJIOKHBIN OIBIT 3aHUMAET JOBOJIBHO
MHOTO BPEMEHM, HO CJEJOBaHHE €My IIO3BOJsIeT OOeClneYuTh MOHUMAaHUE
Oo0y4aroUMMHCs TMPUEMOB HAyYHOrO MO3HAHWS U UCHOJb30BAaHME HUX YK€ B
CaMOCTOSITETIbHOW JEsTeNbHOCTH B MPOIIECCE YUYEHHYECKOro sKcrepuMenrta. Ha
HayaJbHOM »JTarne u3ydeHuss xuMuu (B 8-9 kiaccax) MMEHHO TaKOW MOJXOJ
MO3BOJIIET  JOCTUYb  MaKCUMalbHOM  3(Q(EKTUBHOCTHM  OT  MPOBEICHUS
7a00paTOPHBIX M MPAKTHUECKUX paboT, a Takke CPOPMHUPOBATH Y YHallUXCS
OTBETCTBEHHOE OTHOIICHHE K SKCIIEPUMEHTY.

[Ipy omeHMBaHWM YYECHUYECKUX MPAKTUYECKUX paboT 1menecoo0pa3Ho
YUUTHIBATh MOAXO/bI, MCIONB3YIOIINE B SK3aMEHAIIMOHHBIX MaTepuanax. Tak, B
HacTosIIee BpeMsI npearaeTcs HKCIIEPUMEHTATBHOE 3aJjaHue,
npeaycMaTpuBaioliee BBHIOOpP JBYX BEHIECTB U3 TMATH MPEAJTOKEHHBIX |
MPOBEJCHUE C HUMHU PEaKLni, OTPaXKAIOIINX XUMUYECKHE CBOICTBA YKAa3aHHOTO B
yCcIoBUM 3aiaHus BemiecTBa. OlleHWBaHNE UIET HA OCHOBAaHUHM OTYETa YUYEHHUKA O
MpoJieJIaHHON paboTe (YpaBHEHUS peaKkiiii, BEIBOAbI O HAOIIOJICHUSIX) U Ha



OCHOBAaHMM NPSIMOro HaOMIOACHUS 32 JEUCTBUAMHM YYEHHMKA MO IPOBEICHUIO
onbITOB. [Ipy 3TOM BBIAENSIOTCS ATambl OTOOpA BEIIECTB U CMEIIMBAHUS BELIECTB
B COOTBETCTBUH C MYHKTaMHU MHCTPYKLIHH K paboTe.

BaxxnenmuMm HanpaBlIeHUEM KaK JEMOHCTPALlMOHHOIO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJKHO CTaTh KCIOJIb30BaHUE LU(POBOM J1abopatopuu, KOTOpas
ITO3BOJISIET OPraHMW30BaTh XMMHUUYECKUN JKCIIEPUMEHT Ha NPUHLMIIHAIBHO HOBOM
YPOBHE, MEPEUTH OT KAYECTBEHHOM OLICHKU HAOJI0/1a€MBbIX SIBIICHUI K CHCTEMHOMY
aHaNIM3y KOJMYECTBEHHBIX XapakTtepucTuk. [Ipu pabore ¢ narumkamu 1udpoBoit
nabopaTopuu o0ecreunBaeTcsi aBTOMAaTU3UPOBAHHBIA cOOp U 00pabOTKa JaHHBIX,
XOJl JKCIIEpUMEHTa MOXET OToOpaxkaThCsi B BUJE TIpapUKOB WM TOKAa3aHUN
npuOOpOB, a pe3yiabTaThl IKCIIEPUMEHTOB MOTYT COXPAHATHCS JJIUTEIBHOE BPEMS.
Haubonee axTyalbHBIM [Jii XHMHM SIBIIIETCS TEpPeXOJ K KOJUYECTBEHHBIM
XapaKTEpUCTUKAM, KOTOPBII  MOXHO  IPOWUIIOCTPUPOBATH  CIEAYIOIIMMHU
npUMepaMu: U3y4eHUE CTPOEHUs IUIaMEHH, ompeaeneHue pH B pas3HbIX cpenax,
ONpENEIIEHUE CKOPOCTH pEaKUWW, U3YYEHUE BIUSHUS KOHILICHTpAlUUu H
TEMIIEPATypPbl HA CKOPOCTh PEAKIUU.

Hudposas nmabopaTopus MO3BOJISIET PEaTU30BATh MEXKIPEIMETHBIE CBSA3HU C
APYTMMH  TpEeIMETaMU  €CTECTBEHHOHAyYHOTO  LHKJIA, TIOCKOJBKY  JaeT
BO3MOXHOCTb  BBINOJHATH WHTETPUPOBAHHBIE Y4YEOHBIE HCCIEAOBAHMS IO
€CTECTBEHHBIM HayKaM, NPHUMEHSATh M OCBAaWBAaTh JJIEMEHTHl CTATUCTHKU H
MH(GOPMAIIMOHHBIE TEXHOJIOTHH.



INPUMEPHbBI NEPEYEHD

Ipunoxenue Ne 6

K MeToau4yecKum PEKOMEHIAIIUAM

OBOPYJIOBAHMUSA, PACXOJAHBIX MATEPUAJIOB, CPEJACTB OBYYEHHUA U BOCIIMTAHUA JIA CO3JAHUSA "
OBECHEYEHUA ®YHKIIMOHUPOBAHUS IEHTPOB OBPA30OBAHUSI ECTECTBEHHO-HAYYHOMN U

TEXHOJIOTHYECKON HAIIPABJIEHHOCTEM «TOYKA POCTA» B OBIIIEOBPA3OBATEJBHBIX OPTAHU3A ITUAAX,

PACIIOJIO)KEHHBIX B CEJIJbCKOM MECTHOCTH U MAJIBIX TOPOJIAX

CTAHJAPTHBIA KOMILJIEKT

TABJINIIA Nel

No

HaunmeHnoBanmue
o0opynoBaHus

KpaTKne NMPUMEPHBbIC TEXHUYECKUE XaPAKTEPUCTUKH

KonnuecTBo exuHuI 1ast
001meo0pazoBaTeIbHBIX
OopraHu3auui, He
SIBJISTFOLIIMXCSI

MAaJIOKOMIUICKTHBIMH, €/1.

HU3M.

KonnuecTBo exuHuI 1st
001meo0pa3oBaTeIbHBIX
OpraHu3aLMii, ABJISIOLIMXCS
MaJIOKOMILIEKTHBIMM, €/1.
U3M.

EctrecTBeHHOHay4YHasi HAIPABJIEHHOCTh

1.

Oo61ee ooopynoBanue (pusuka, XumMus, ON0JIOTHUs)

1.1.

Hudposas
nabopaTopust

yueHnueckas ((puzuka,
XUMHSI, OUOJIOTHSA)

HudpoBoii qaTyuk 31EKTPONIPOBOIHOCTH

Hudposoii natunk pH

udpoBoii 7aTYUK TOJOKECHUS

HudpoBoii qaTunk TeMIeparypsl

HudpoBoii qaTynk aOCOTOTHOTO JaBICHUS

Hudposoii ocrmutorpadgUuecKuii 1aTINK

Beck1 anextponnsie yueOusie 200 T

Muxkpockon: nuppoBoi WM onTHYecKuil ¢ yBenuueHrueM ot 80 X
HaGop 111 U3roToBIeHNU MUKPOIIpEenapaToB

MuxkponpenapaTsl (Habop)

CoenuHUTEIBHBIE IPOBO/IA, POIPaMMHOE O0eciedeHne, METOTMUECKUE
yKa3aHus

KOMIIJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB JJISl OTIBITOB 110 MEXaHHUKE
KOMIIJIEKT COITYTCTBYIOIIMX 3JIEMEHTOB JIJIs1 ONIBITOB 110 MOJIEKYIISIPHOM

2 1IT.




HaunmMenoBanme
o0opynoBaHus

Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH

KoanvecTBo exmHuI 1715
001eo0pa3oBaTeSbHBIX
OpraHu3anuii, He
SIBJISTEOTIIXCST

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

¢busnke

KOMIUIEKT  COILyTCTBYIOIIHX
DIIEKTPOJUHAMUKE

KOMIUICKT COIYTCTBYIOMIUX 3JICMCHTOB JIS1 OIIBITOB IO OIITUKE

9JICMCHTOB JUIA OIIBITOB

8 (0)

1.2.

Kommnekt mnocynbl u
000pyI0oBaHUs IUTS
YYCHHYECKUX  OIBITOB
(buzuka, XUMHS,
ounoJsorHs).

[TaTuB 1abopaTOPHBI XUMHUECKUN

Ha6op vamex [letpu

HaGop MHCTpyMEHTOB TperapoBaIbHBIX

JIoKKa M1 COKUTaHUS BEIEeCTB

Crynka dapdopoBas ¢ nmecTuxkom

Ha6op 6anok jyist XpaHeHust TBepabIX peakTuBoB (30 — 50 M)
Hab6op cxistHOK ((h1akoHOB) JJIs1 XpaHEHHUsT PAaCTBOPOB PEAKTHBOB
Ha6op mpubopok (ITX-14, TTX-16)

[Tpubop st MOTydeHUs Ta30B

CnupToBKa

I'oproyee 11t ciupTOBOK

OunbTpoBanibHas Oymara (50 mT.)

Konba konnveckas

[Tanouka cTexisiHHAsK (C PE3MHOBBIM HAKOHEYHUKOM )
Yarmreuka /715 BbITapUBaHus (BbIIApUTEIbHAS YallleuKa)
MepHbIii UIMHJIP (TUIACTUKOBBIN)

Boponka crexisiHHas (Mastasi)

Crakan crexiasaubii (100 m)

I"azooTBOAHAS TPYOKa

3 mr.

2 IIT.

BHUOJIOT' U

2.1.

Kommnekr
IIpenapaToB
JEMOHCTPALMOHHBIN

BIIa’KHBIX

Ha3HAa4YCHUEC: JICMOHCTPALUMOHHOC,
MaTepuail KOHTeﬁHepaZ IJIaCTHK,
TCPMETUYHAA KPbIINIKA: HAJIUYUC,
KPCIUICHUEC 3KCIIOHAaTa: HAJIMYHUC,
KOHCCPBUPYIOLICC BCUICCTBO: HAJIMYHUC,
HaKJelKa ¢ HAHMEHOBAHUEM: HAJIU4YHE.

1 mrT.

1 mrT.




HaunmMenoBanme
o0opynoBaHus

Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX
OpraHu3anuii, He
SIBJISTEOTIIXCST

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

He MeHee 10 npenapaToB U3 NPUBEIEHHOIO HUXKE CIIUCKA:
Bnaxxnsrit mpenapar "be3szyoka"

Brnaxusiit npenapar "I'agroka”

Brnaxuslii npenapart "BHyTpeHHee cTpoeHHne OprOXOHOroro MoJiitocka”
Brnaxwuslii npenapat "BHyTpeHHee cTpoeHHe KpbIChI"

Bunaxxnb1it npenapar "BHyTpeHHee cTpoeHue JIAryImKy"

Bunaxxns1it npenapar "BHyTpeHHee cTpoeHne NTULbI"

Brnaxwuslit npenapar "BHyTpeHHee cTpoeHue poiobl”

Buaxxnsnit npenapar "Kapacs"

Bnaxxnerit mpenapar "Kopens 6000BOTo pacteHust ¢ KIryoeHbKaMu'"
Bnaxwnsiii npenapar "Kpepetka"

Bnaxwnsiit npenapat "Hepenga"

Bnaxxuerit npenapar "Pa3BuTne KOCTUCTOM pHIOH"

Bnaxwnsiit npenapat "PazBurue Kypuiibl"

Bnaxxnsrit npenapar "Cruudomemysa"

Bnaxwnsiit npenapat "Tputon"

Bnaxxnsrit npenapar "Uepenaxa 6osiotHas"

Bnaxwnsiit npenapat "VYx"

Bnaxwnsiit npenapat "SAmepuna"

2.2.

Kommuiekt  repbapues
JI€MOHCTPAIIMOHHBII

Ha3znauenue: 1eMOHCTPAIMOHHOE,

OCHOBA JUIsl KpeIJICHUs: repOapHbIi JIUCT,

CIMCOK HKCIIOHATOB: HAJIMUUE

He MeHee 8 repOapueB U3 MPUBEAECHHOIO HIKE crnrcka: HazHaueHue:
JEMOHCTPALMOHHOE,

OCHOBA JUIs KpeIJIeHHs: repOapHbIi JIUCT,

CIIMCOK 3KCIIOHATOB: HAJIMYHE

He MeHee 8 repOapreB U3 MPUBEAECHHOTO HUKE CIHCKA!
I'epOapuii "/lepeBbs U KycTapHUKH"

I'epbapuii "/luxopacrtyiue pacreHus"

I'epbapuii "KopmoBsie pactenus"

1 mT.

1 mT.




HaunmMenoBanme
o0opynoBaHus

Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX
OpraHu3anuii, He
SIBJISTEOTIIXCST

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

I'epbapuii "KynbrypHsle pacteHus"

I'epGapuii "JlekapcTBeHHbIe pacTeHU"
I'epGapwuit "MenonocHsie pacTeHus"

I'epGapwuit "Mopdonorust pacteHuit"

I'epbapuii "OcHOBHBIE IPYMIIBI pacTeHUi"
I'epGapuii "PacturensHble coobuiecTra"
I'epGapwuii "CenbCKOX035HCTBEHHBIE PACTCHUS"
I'epGapwuit "Anouthie pacTeHus"

['epOapwuii k Kypcy OCHOB 10 001IIei OMOIOTHN

2.3.

KoMIuiekT xomneKuui
JIEMOHCTPAIIMOHHBIN
(mo  pa3HBIM  TeMaMm
Kypca OGHOJIOTHN)

Haznavenwue: neMOHCTpaIlMOHHOE,

OCHOBA JIJIsl KPETIJICHUS: HAJTMYIHE,

HaKJIEMKU ¢ HAUMEHOBAaHUEM: HAJIMUHE

He MeHee 10 KoJuIeKIMii U3 MPUBEAECHHOTO HIKE CIUCKA:
Komnekuus "'onocemennsie pacteHus"
Komnexuust "O6uTtatenu Mopckoro aHa'"
Komnexnus "Ilageonronornueckas"
Komnekuuss "llpencraButenu  OTpsiioB
HaceKOMBIX: He MeHee 4

Konnexuus "[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUN Y HACEKOMBIX !
Komnexumst  "lIlpuicnocoOuTenpbHbIE  W3MEHEHHUS B KOHEYHOCTSIX
HaceKOMBIX"

Komneknus "Pa3BuTre HaCEKOMBIX C HEMOJIHBIM IpeBpalieHuem"
Komnexuust "PazBuTne HaCEKOMBIX C MOJIHBIM MpeBpalieHueM"
Konnekuus "Pa3sutue mmeHUs"

Koanekmus "Passutue 6adouxu”

Komnexmus "PakoBHHEI MOJUTIOCKOB"

Koanekmus "CemelictBa 6ab0yek"

Komnekuus "CemelicTBa )xykoB"

Komneknus "Cemena u mioasr"”

Komnexkuus "®opma coXpaHHOCTH UCKOTIAEMBIX PACTEHUN U )KMBOTHBIX"

HACEKOMEIX"  KOJIMYECTBO

1 mT.

1 mT.




HaunmMenoBanme
o0opynoBaHus

Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX
OpraHu3anuii, He
SIBJISTEOTIIXCST

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

Habop naneonronorunueckux Haxo1ok "IIpoucxoxnenue yenopeka"
KOJIMYECTBO MOJienieii: He MeHee 14

XUMUA

3.1.

JleMOHCTpaIMOHHOE
obopynoBaHue

CocraB KOMIUIEKTA!

Cronuk nogbeMHbIii HazHaueHune: cOopka yueOHBIX yCTaHOBOK,
pa3smep cronemHuIbl: He Meree 200%*200 mwm,
TJIAaBHBIN TIOITbEM C TTOMOIIBIO BUHTA: HAJTHINE
IIITatuB JIEMOHCTPAIMOHHBIN XUMHYECKHIL:
JEMOHCTpAIUS TPHOOPOB U YCTAHOBOK,

OTIOpa, CTEP>KHU, JIaKU, My(PTHI, KOJIbIIA: HATNYHE,
BO3MOXHOCTb 3aKpEIUICHUS AJIEMEHTOB Ha Pa3IM4HOM BBICOTE: HATTMUKE
Anmapar i TpPOBEACHUS XUMHUYECKMX peakuuii: Ha3znauenwue:
JE€MOHCTpAIH XUMUYECKUX PEaKIIHid,

MOTJIOTUTENh ITAPOB U Ta30B: HAJIMYHE,

MaTepHal KOJIObI: CTEKIIO

Habop ans anekrponuza qeMoOHCTpalMOHHbINA: HazHaueHue: nusydenue
3aKOHOB JIEKTPOJIN3a, COOPKA MOJIEIH aKKyMYJIATOPa,

€MKOCTh: HaJIn4He,

ANIEKTPO/IbI: HATUYUE
Kommnexkr  MepHbIX  KOJIO
J€MOHCTPAIIOHHBIE OTIBITHL,
00BeM k0j10: ot 100 M1 mo 2000 mu1,

KOIU4YecTBO K010: He MeHee 10 mmT.,

MaTepuan KoJIO: CTeKIIO

Ha6op ¢raxonos (250 — 300 mu 1t XpaHEHUsI PACTBOPOB PEAKTHBOB).
Ha3nauenue: xpaHeHue pacTBOPOB PEaKTHBOB,

KOJM4ecTBO (iakoHOB: HE MeHee 10 miT.,

MaTtepuan GIaKOHOB: CTEKIIO

nmpoOKa: Hajau4une
[Tpubop s

Hazunauenue:

MaJIoro oOBeMa: Haznauenue:

OIBITOB 1O XUMHUHU C OJICKTPUYCCKUM  TOKOM

1 mr.

1 mrT.




KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX

Ne Haumenosanue Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH OpraHusaumii, ue OpraHu3anui, IBJISIOIIHXCS
o0opynoBaHus SIBJISTIOIIIMXCS
MATOKOMILIEKTHBIMH, €]1. MAaJIOKOMIVICKTHBIMHU, €.
H3M. HU3M.
(JtabopaTopHBIi)
[Tpubop ist WILTIOCTPAIIMK 3aKOHA COXPAHEHUSI MacChl BEIIIECTB: COCY/I
JlangonpTa: HaIM4uUe,
npoOKa: HaJu4ue,
THUII PUOOpA: JEMOHCTPAIIMOHHBII
JenurenbHas BopoHka: HazHaueHue: pa3aenenue 1ByX KHJIKOCTEH 110
TTIOTHOCTH,
MaTtepuail BOPOHKH: CTEKJIO
YcraHoBKa )1 IEPEroHKM BemiecTB: HazHaueHue: qeMoHCTpanus
OYHCTKH BEIECTBA, IEPErOHKa,
KOJIOBI, XOJIOJMJIBHUK JIJIsT OXJIXKICHHMS, AJIJIOHXK, TPoOKa: HAJIM4ue,
JUTMHA YCTAHOBKHU: HE MeHee 550 mm
[Tpubop st momydeHus ra3oB: Ha3HAYEHUE: TTOJTYYCHHE Ta30B B MaJIbIX
KOJIMYECTBAX,
COCTaB KOMILJIEKTA: HE MEHee 6 IPEeIMETOB
bans komOuHupoBaHHas JaboparopHasi: baHs BoasHas: HaTU4HE,
KOJIbIIa CMEHHBIE C OTBEPCTHUSMH Pa3HOTO JTUAMETpa: HaJIuvHe,
TJTUTKA DJICKTPUYECKas: HaTuIne
®dapdoposas cTymnka ¢ nectukom: Haznauenue: asis pa3menbueHus
KPYIHBIX (hpakiuii BEUIECTB ¥ MPUTOTOBIICHUS TOPOILIKOBBIX CMECei
Kowmmnekt repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMILICKTA:
Hab6op «KucnoTe» (a30THas1, cepHasi, cossHast, opTodochopHasi)
Habop «[uppokcuap» (ruapokcun Oapusi, THUAPOKCUI  KaJus,
Kommekt xuvmieckux | [AAPOKCHI KaJbLHS, THAPOKCH HaTpUs)
3.2. Hab6op «Okcuapl MeTamioBy (aTFOMUHUS OKCUI, OapHs OKCH]I, JKele3a 1 mT. 1 mT.

PCAKTHBOB

(IIT) okcup, kanbIus okcua, Maraust okcua, Mmeau (I11) okcua, nuHKa
OKCH]T)

Ha6op «lllenouyHbie U MIeT0YHO3EMENbHBIE METAUTBD (JINTUH, HATPHIA,
KaJTBITHA )
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Ha6op «Metamibn (anroMUHMM, )KeIe30, MarHHUM, MeJlb, IIUHK, 0JIOBO)
Ha6op «lllenoynsle 1 men04H03eMeENbHbIE METAUIBD) (JINTUM, HATPHIA,
KaJIbITHiN)

Habop «OrneonacHble BemecTtBa» (cepa, docop (KpacHblil), OKCUA
hocdopa(V))

Hab6op «I"amorens» (1o, 6pom)

Habop «l'anorenuap» (amOMUHHSA XJIOPUA, aMMOHUSI XJIOpHI, Oapus
xnopun, xeneza (III) xmopun, xamust Woama, Kayusi XJIOPHJ, KaJIbITUS
XJIOpUA, JHUTUS Xiopuna, Maraus xiopun, meau (II) xmopmn, HaTpus
Opomua, HaTpus (GTOPUI, HATPUSI XJIOPUL, IIMHKA XJIOPU.)

Ha6op "Cynwsdarel, cynbduapl, cymbGuThl" (aTOMUHUS CyIbdart,
amMmoHus cyibdart, xeneza (II) cympdun, xenesa (II) cynbdar, 7-mu
BOJIHBIH, Kanus cyiabdar, kodansTa (I1) cynsdar, maraus cynbdar, Mmeau
(Il)) cynsdar GesBoambiii, Menu (II) cymbdar 5-TM BOAHBINA, HATPUS
cynbua, Hatpus cyabdur, HaTpus cyiabdar, HaTpus TUApoCcyIbdar,
HUKEJS CynbGar

Ha6op "KapOonatel" (aMmMoHus kapOoHat, kanus kapOonart, meau (II)
KapOOHAT OCHOBHOM, HATPHs KapOOHAT, HATPUsI THAPOKAPOOHAT)

Ha6op "®ocdarer. Cunukarsl" (kanus MoHoruapooptodocdat, HaTpus
cUIIMKaT 9-TH BOJHBINM, HATpUs opTrodocdar Tpex3aMelleHHbIH, HaTPUs
muruapodocdar)

Ha6op "Awnerarsl. Pomanuapl. CoenuHeHmsi kenes3a" (Kaimus anerar,
kanmus deppo(Il) rekcanmanua, kamus ¢eppo (III) rekcarmonua, kamus
pOJaHu, HaTpUs alleTaT, CBUHIIA alleTar)

Ha6op "Coenunenus mapranna" (kamus nepMmanrasnat, mapraiua (IV)
okcugi, Maprania (II) cynbsdar, mapranua xjaopun)

HaGop "Coenunenus xpoma" (aMMOHHUS AMXpOMAT, Kajusl AUXPOMAT,
Kanust xpomart, xpoma (III) xmopua 6-Tu BoHBIN)

HaGop "Hutpatel" (aqroMHHHS HHUTpaAT, aMMOHHUS HUTpAT, Kajus
HUTpAT, Kanblusa Hutpat, Meau (1) Hutpar, HaTpust HUTpAT, cepedpa




KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX

KoanvecTBo eqmHAI 115
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HaumeHoBanue OpraHu3anuii, He .
Ne Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH OpraHu3auui, ABJIAIOIMXCSH
o0opynoBaHus SIBJISTIOIIIMXCS
MAaJIOKOMIVICKTHBIMHU, €.
MAaJIOKOMILVICKTHBIMH, €]1.
H3M.
H3M.
HUTpAT)
Habop  "Wnpgukatopwl"  (IakMOWJ,  METUJIOBBI  OpaH>KEBBIH,
(dhenondTanenn)
Ha6op "Kucnopoacoaepxaiiue opraHudeckue BemiecTBa' (ameroH,
TJIMIEPUH,  JUITUJIIOBBIM  3dup, cnupT H-OYTWIOBBIA,  CIHPT
M30aMUJIOBBIM, CIUPT HW300YTWJIOBBIM, CHOUPT ATWIOBBIA, (eHoI,
(dhopManuH, 3TUIEHIJIMKOIIb, YKCYCHO-ITHIIOBBIH 3¢up)
HaGop  "VYrmeBomoponw" (OeH3uH, TekcaH, HePTh, TOIYOI,
LUKIIOTE€CKaH)
Ha6op "Kucnotsl opranmveckue" (KHCIOTa aMHHOYKCYCHasi, KHCIOTa
OcH30iHasl, KUCJIOTa MAacjsHasi, KHUCIOTa MypaBbUHAs, KHCIOTa
OJICMHOBAsI, KACIOTA MaJbMUTHUHOBAsA, KUCJIOTAa CTEAPUHOBAsA, KHUCIOTA
YKCYCHasl, KUCJIOTA IIaBesieBast)
HaGop "YrneBoapl. AmuHBI" (aHWIWH, aHWJIWH CEPHOKHCIBIA , JI-
[UII0K03a, METUJIAMUH THAPOXIOPHU] , caxaposa)
Ha3nauenue: 1eMoHCTpalMOHHOE,
BH/I YIIAKOBKH: KOpOOKa,
OIIMCAHUE: HAJIM4He
CocraB KOMILIEKTA:
Komnekmus "Bomokua"
Komnnekuus "KaMeHHBIH yroyib U IPOIYKTHI €ro nepepadoTku”
. | Komneknusa "Mertauisl U cruiaBbl"
Kommuiekt  kosuiekumii " "
3.3. Komnexuust "MuHepansl 1 TopHbIE Topoibl" (49 BUIOB) I wr. I wr.

n3 CIIMCKa

Komneknus "Munepanbable ynoopenus"
Komneknus "Hed1s n npoaykTel ee nepepadboTku"
Konnekmus "Ilnactmaccsr”

Komnexuus "Tonnuso"

Komnexkuus "YyryH u cranp"

Komnexuus "Kayayk"

Komnexkuus "lllkana tBeproctu”
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Ne Haumenosanue Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH OpraHusaumii, ue OpraHu3anui, IBJISIOIIHXCS
o0opynoBaHus SIBJISTIOIIIMXCS
MATOKOMILIEKTHBIMH, €]1. MAaJIOKOMIVICKTHBIMHU, €.
H3M. HU3M.

HaGopsl nnst mMopenupoBaHUsi CTPOCHUS OPraHUYECKUX BEIIECTB
(yueHnueckue) He MeHee 4 1IT.

4. OU3UKA
CocTaB KOMIUICKTA:
[lItaTtns JEMOHCTPALMOHHBIN: Hasnauenue: IIPOBEJICHUE
JIEMOHCTPAIIMOHHBIX OTBITOB, OCHOBAaHME, CTEPXKEHb, JIAlKH, KOJBIIA,
MY(TBI: HaTH4YHeE
CTOJIMK TIOTEEMHBIHN:
Tun cronuka: yueOHbINH/Tab0paTOPHBIH,
OTIOpa, CTEP’KEHb BUHTOBOMW, BUHT PETYJIMPOBOYHBIN: HATUYNE,
(GbyHKIIUS TOTbeMa U OTTYCKAHUS CTOJIMKA: HATMYNe
HcTouHMK MOCTOSIHHOTO U MTEPEMEHHOTO HanpshkeHus: HazHauenue: nis
MUTaHUA PETryJIHUPYEMbIM TEPEMEHHBIM M  TOCTOSIHHBIM  TOKOM
AIEKTPUUECKUX CXEM,
gacTtoTa, I'11: 50,

ObopynoBanue st | moTpebiasieMmas MOIHOCTh, BA: 10
4.1. | nTeMOHCTpAIMOHHBIX MaHoMmeTp JKMAKOCTHOM JE€MOHCTpaluuMOHHbIA: Ha3HnaueHnue: s 1 mr. 1 mrT.
OITBITOB n3mepeHus: napiieHuss 10 300 MM BOASHOTO CTOJI0a BBIINIE M HUXKE

aTMOC(epHOTo TaBJICHHUS,

crexisiHHast U-oOpa3Has TpyOka Ha MMOJCTaBKe: HAINYKe

KamepTon Ha pe3oHaHcHOM smuke: Ha3zHadenwe: njs JeMOHCTpalvu
3BYKOBBIX KOJIEOAHUIA U BOJIH,

JIBa KaMEpPTOHA Ha PE30OHUPYIOIIUX SIIHUKAX: HAIUYHE,

PE3UHOBBIA MOJIOTOYEK: HATUINE

Hacoc BakyymHblii ¢ 3nexktponpuBogoM: HazHaueHue: cosnaHue
paspsHKeHHs U U30BITOYHOTO JIaBJICHUS B 3aMKHYTHIX 00beMax,
OTIBITHI: KHUIIEHHUE KUAKOCTHU MPY OHIKEHHOM JaBIICHUH, BHEIIHEE U
BHYTPEHHEE JIaBJICHUE U JIp.

Tapenka BakyymHasi: Ha3HaueHue: JeMOHCTpalKs ONBITOB B 3aMKHYTOM
o0BeMe C pa3pekeHHBIM BO3IYyXOM,
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OCHOBaHHE C KpaHOM, KOJIOKOJ W3 TOJCTOTO CTeKJIa, pPEe3WHOBas
MPOKJIAKA, DJIEKTPUUECKUIN 3BOHOK: HATMUNE

Benepko Apxumena: HaznaueHue: geMoOHCTpauusi JEMCTBUSA KUIKOCTH
Ha TIOTPY’KEHHOE B HEe TEJIO U M3MEPECHHE BEITMYMHBI BBITAIKHBAIOIICH
CWUTHI,

BEJIEPKO, TEJO0 MWIMHAPUICCKOH (POPMBI, MPYKWHHBIH JHHAMOMETD:
HaJIM4aue

OrnuBo Bo3aymHOE: Ha3HaueHWe: [IEMOHCTpalMsi BOCILUIAMEHEHUS
TOpIOYeH CMECH MpH €€ OBICTPOM CHKATHH,

TOJICTOCTCHHBIM IWJIMHJpP, TOPIICHh HAa METALINYECKOM INTOKE C
PYKOSTKOM, MOJICTaBKA Ul HWIMHAPA: HATNYHE

[IpubGop nans AeMOHCTpalMK JaBieHHs B KUAKOCTH: HazHadenwue:
JEMOHCTpAIH U3MEHEHUsI JaBJICHUSI C TIIyOMHOM MOorpyXeHus,

JNaTYUK JaBJIEHUS, KPOHIUTEHH JUIsl KpEIUIGHHS Ha CTEHKE COCyAa:
Hajau4uue

[Tpubop ansa pemoHcTpanuu atMocdepHoro aapieHus (MaraeOyprckue
nonymapus):  Hasnauenuwe: nemMoHcTpanusi CHIIBI  aTMOC(EpPHOTO
JTaBJICHUS,

JIBA Pa3bEMHBIX METAITNYECKUX MOTYyIIapus ¢ IPOYHBIMU PYUYKAMH U
XOpOIIO MPUILTU(OBAHHBIMU KpPasiMU, HUIIIENb C KPAaHOM: HalIM4HeE,
co37[aBaeMOe BHYTPH IIAPOB BaKyyMMETPUUYECKOE JTaBJICHHE: HE MEHEe
0,05 MI1a,

MaKCHMaJlbHOE pa3phiBaroiiee ycunue: He MeHee 90 H

HaGop Ten paBHoro obOwema: HasnaueHue: ans omnpeaeieHus U
CpPaBHEHMsI TEIUIOEMKOCTH U IUIOTHOCTH  Pa3IMYHBIX  TBEPABIX
MaTepHanos,

HWIMHAPBI U3 PA3IMYHBIX MaTepUAIOB: HE MeHee 3 IIT.,

KPIOYKH JJIs TTOABEIIMBAHUS [IWINHIPOB: HATMYUE

HaGop Ten paBHoOil wMmaccel: Ha3Hauenue: misi ompeneneHus U
CPaBHEHMIO IIOTHOCTH PA3IIMYHBIX MAaTEPUAJIOB,
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MWJIAHAPBI U3 PA3IMYHBIX MaTEPHAIIOB: HE MEHEE 3 IIT.,

KPIOYKH TS TTOABCIIMBAHUS [TUIHH]IPOB: HAJTHYUE

Cocynpl cooOmaromuecsa: HasnaueHue: aeMOHCTpanusi OJMHAKOBOTO
YPOBHSI OJIHOPOJHOM JKUJIKOCTH B COOOIIAIONIUXCS MEXAY COoOoOM
cocyzax pa3Hou (hopMbl,

coo0Iaronmecs: CTEKISIHHbIE TPYOKH pa3HoU popMbl: HE MeHee 3 MIT.,
[T0JICTABKa: HAJTHYKHE

Tpyoka Herotona: HazHauenue: neMoHCTpaIysi OTHOBPEMEHHOCTH
TAJICHHSI PA3JTUYIHBIX TEJT B Pa3peKEHHOM BO3JIyXe,

(GYHKIHS TIOIKITIOYCHHS K BAKYYMHOMY HAcoCy: HaJTUIHE,

JuTHa TpyOku: He MeHee 80 cM.,

PE3UHOBBIC MPOOKH, HUMTIENb: HAIMYIHE,

KOJIMYECTBO TeJI B TPyOKe: HE MeHee 3 MIT.

[Tap ITackans: Haznauenue: neMOHCTpanus Nepeaadyd MpOU3BOIUMOTO
Ha JKHJIKOCTb JIaBJICHHS B 3aMKHYTOM COCYJIE, JEMOHCTpPAIHS MO beMa
YKUJIKOCTH TI0JT IEHCTBHEM aTMOC(EpHOTO JaBICHHUS,

METAJUTMYECKUH IHJIMHIP C ONpaBaMH, IMOPIIEHb CO IITOKOM, IOJIbII
METAJUTMYECKUH I1ap ¢ OTBEPCTUSAMU: HAJTUIHE,

JUIMHA HWIMHAPA: HE MeHee 22 cM,

JUaMeTp Iapa: He MeHee 8§ cM

[ap ¢ xonbom: HazHaueHue: 1eMOHCTpAILKs pacIupPEHUs TBEPAOTO
TeJa IPU HarpeBaHuH,

HITAaTUB, METAJUTUYECKOE KOJIBIIO ¢ MYy(TOH, Iap ¢ IENOYKOoil: HaTu4ue,
JUTHHA 1IeNoYKHu: He MeHee 80 MM,

JIMaMeTp IIapa: He MeHee 25 MM

HunuHapsl CBUHIOBBIE €O CTpyroM: HasHaueHue: neMoHCTpanus
B3aMMHOTO MPUTSKEHUS MEXKY aTOMaMH TBEPJIBIX TE,

KOJIMYECTBO OJJMHAKOBBIX IHJIUHAPOB: HE MEeHee 2 MIT.,

MaTepuan IMIIMHAPOB: CTAllb U CBUHEII,

KPIOYKH JJIs TTOABEIIMBAHUS: HATUYHE,
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CTpYT, HaIpaBJisioLas TpyOKa: HaJIu4ne

[IpuGop Jlenuna: HasnaueHue: n1s HCCIENOBAaHUS 3aBUCUMOCTHU
HalpaBJICHUs UHAYKIUOHHOIO TOKa OT Xapakrepa H3MEHEHHs
MarHUTHOTO MOTOKa,

CTOMKA C KOPOMBICJIOM: HaJIMYHE,

KOJIMYECTBO aJIFOMUHUEBBIX KOJIEI: HE MeHee 2 IIT.,

Mpope3b B OJTHOM M3 KOJIEL: HAINYHe

Marnut yrooOpa3HbIi JEMOHCTPALIMOHHBIN: Ha3nauenne:
JIEMOHCTpAIHs CBOMCTB MOCTOSTHHBIX MArHUTOB,

TUI MarHuTa: HaMarHW4YeHHbIN OpPYCOK,

KOJIMUYECTBO [IBETOB MArHUTA: HE MEHee 2,

0003HaueHNE MOJCOB MAarHNUTA: HATUYHUE

MarsutT MOJIOCOBOM  JIeMOHCTpanMoHHBIM  (mapa): Hasnauenwe:
JE€MOHCTpAIMsI CBOMCTB NOCTOSHHBIX MArHUTOB,

THUI MarHUTa: HAMarHWYEHHBIH OPYCOK NMPSMOJIMHENHON (HOPMBI,
KOJIMYECTBO 1IBETOB MarHUTa: HE MEHee 2,

0003HaueHKE NOJIKCOB MarHUTa: HAJIM4Ne

Crpenku MarHuTHble Ha wTatuBax: Ha3HaueHue: neMoOHCTpanus
B3aMMOJICHCTBUS  MOJIOCOB MAarHWTOB, OPUEHTALMM MarHuTa B
MarHuTHOM I0JIE,

HaMarHU4eHHasl CTpesKa: HaJu4ue,

KOJIMYECTBO 1IBETOB MAarHUTA: HE MEHee 2,

[IO/ICTaBKa: HAJIM4Ue

HaGop nemoHcTpanmoHHblil "JnekTpocTaTika" (3M1eKTpOCKOomnsI (2 mT.),
cyntaH (2 mrT.), HajJoyka CTEKIsIHHAs, Majodyka 300HUTOBAs, IITATUBBI
u3osmpyromue (2 mr.)

MamuHa ~ 37eKTpooOpHas  WIM  BBICOKOBOJBTHBIM  HMCTOYHMK:
Haznauenuwe: Ui NOJIy4EHMs] DIIEKTPUYECKOIO 3apsiia  BBICOKOTO
MIOTEHIIMAJIA U NTOJIy4YEHUsI UCKPOBOIO pa3psija,

JMICKY Ha CTOMKaXx: HaJu4ue,
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KOJIMYECTBO JICHICHCKUX OaHOK: HE MEHee 2,
MOJICTaBKa: HAJIM4Ke
Kommiext npoBoioB: [Jmuna: He menee 500 mm - 4 it , 250 Mm - 4 miT.,
100 MM - 8 mIT., HAa3HAYEHME: NI TIOJKIIFOUECHUS IEMOHCTPAIMOHHBIX
npubopoB U OOOpYIOBaHUS K HCTOYHUKY TOKa, Uid COOPKH
ANIEKTPUYECKHX LIenel, BKII0Yast 3J1eMeHThI U3 paboThl "[locTosHHBIH
AIEKTPUYECKUN TOK"
[lITaTuB 1a0OPATOPHBIN C AEPKATEIIMH
BECHI AIEKTPOHHBIE
MEH3YpKa, Ipeaen usmepenus 250 mi
nuHamometp 1H
nuHamometp SH
HWIMHAP CTAIBHOM, 25 cM3
HWIMHAP ATFOMUHHUEBBIN 25 cM3
HWIMHAP aTFOMUHUEBBIN 34 cM3
IUJIMHIP TUIACTUKOBBINA 56 cM3 (1711 M3MEPEHHS CHITbI ApXuMea)

ObopynoBanue s | mpyxuHa 40 H/m

nabopaTopHbIX padoT U | mpyxuna 10 H/m

4.2. | yaeHU4ecKux ombITOB | rpy3bl o 100 T (6 miT.) 8 mrT. 4 wr.

(Ha 0a3e KOMILICKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAET Maccy ¢ marom 10 r

MepHasl JIeHTa, TUHEIKa, TPaHCTIOPTUP

OpYCOK C KpPIOYKOM M HUTBIO

Hamnpasisomas uinHoi He Menee 500 MM. JIoKHBI OBITH 00eCTIeYeHbI
pa3Hble K03(h(UIIMEHTHI TPEHUsI OpYyCKa MO HalpaBJIsoOLIeH
CEKYHJIOMED ANIEKTPOHHBIN C TaTYMKOM

HaMpaBJISIONIAs CO MIKaJIoH

OpYCOK JIEpPEBSIHHBIH € IYCKOBBIM MarHUTOM

HUTSHOM MaATHHK C TPY30M C ITyCKOBBIM MarHuTOM M C BO3MO>KHOCTBIO
W3MEHEHUS JUIMHBI HUTH

phIyar
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0JIOK MOJIBM>KHBIN

OJIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETP

HMCTOYHUK IUTAHUS TMOCTOSHHOTO TOKa (BBIIPSAMUTENb C BBIXOJHBIM
HanpspkeHueM 36-42 B wnm  OatapeiiHblii OJOK C BO3MOKHOCTBIO
PETYIUPOBKU BBIXOJAHOTO HANPSKEHUS

BOJIbTMETP JBYXIIpeaenbHbli (3 B, 6B)

amnepMeTp AByxmpenenbHbiil (0,6A, 3A)

pesucrop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIi pe3uctop (peocrat) A0 10 Om
COEMHUTEIIbHBIE TPOBOA, 20 1IT.

KITIOY

HabOp MPOBOJIOYHBIX PEIUCTOPOB PIS

cobuparomas 1uH3a, poxycHoe paccrostaue 100 MM
coOuparoias auH3a, PoKycHoe pacctosHue SO0Mm
pacceuBaromias 1uH3a, GOKYCHOE PacCTOSIHUE -75MM
9KpaH

ONTUYECKAsi CKaMbs

cnaia «Mojens peMeTar

OCBETHUTEIh

MOJIYLIWJIMHAP € IUTAHIIETOM € KPYTOBBIM TPAHCIIOPTUPOM
[TpuGop ni1st U3yueHus ra30BbIX 3aKOHOB

Kanunnspser

Judpaxuonnas pemerka 600 mTpuxos/MM
Hudpaxuonnas pemerka 300 mTpuxos/mMm

3epkaio

JlazepHas yka3ka
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[Tonsponn B pamke
[lemn FOura
Karymka motok
bnok nuonos
biok koHzneHcaTopoB
Kommnac
Maruautr
DJIEKTPOMAarHuT
Onunku xene3Hpie B OaHKe
TexHosornyeckasi HAMPABJIEHHOCTD
PoGororexnuueckuit HaOOp TMpenHa3HAYeH Ui M3YyYEHUS OCHOB
pOOOTOTEXHUKH, JAETajei, y3JI0B U MEXaHU3MOB, HEOOXOIUMBIX IS
co37aHusi pOOOTOTEXHUYECKUX YCTPOICTB.
Habop mnpexacraBnser coO0l KOMILIEKT CTPYKTYPHBIX 3JIE€MEHTOB,
COEIMHUTENIBHBIX JIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HabGop mo3Bonser cobuparh (M MporpaMMHUpOBaTh COOMpaeMbIe
MOJIEIH), U3 DJIEMEHTOB, BXOIAIINX B €0 COCTaB, MOJETH MEXaTPOHHBIX
. U poOOTOTEXHUYECKUX  YCTPOMCTB  C  aBTOMAaTU3HPOBAHHBIM
O6pazoBarenbHbIN 9
yIpaBJIeHHEM, B TOM YUCJIE HA KOJIECHOM XOJy, a TaKKe KOHCTPYKIUH,
KOHCTPYKTOP TSt
OCHOBAaHHBIX Ha HCIIOJIb30BAaHHUH Iepenady (B TOM YHUCIE YEPBSIUHBIX U
1. MIPAKTUKU 0J109HOTO 1 . I wr.
3yOuaThIX), a TAKXKE PbIYaroB.
MPOrpaMMUPOBAHUS  C

KOMIIJICKTOM JaT4YUKOB

CBETOJMOMHBIM MATPUYHBIA [uCIUIel ¢ Oemol  MOACBETKOM Ha
KOHTpOJLIEpe

KonruecTBo MOPTOB BBO/Ia/BBIBOJIA HA KOHTPOJLIEPE HE MEHee 6
KonmnuecTBo KHOMOK HEe MeHee 4

OO0I1ee KOTMYECTBO AIEMEHTOB: He MeHe 520 11T, B TOM YHCIIe:

1) mporpamMmupyemblii OJIOK yIpaBIeHUsI, KOTOPbI MOKET paboTaTh
ABTOHOMHO H B IOTOKOBOM PEXKUME;

2) cepBOMOTOPHI

3) AaTYUK CUIIBI




HaunmMenoBanme
o0opynoBaHus

Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX
OpraHu3anuii, He
SIBJISTEOTIIXCST

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

4) naT4uK pacCcTOSHHS

5) naTumk 11BeTa

6) akkyMynsaTopHas OaTapes

7) InacTukoOBBIE CTPYKTYPHBIC AJIEMEHTHI, BKITIOYast mephoprUpOBaHHbIC
AIIEMEHTBI: OaJKH, KYyOMKH, OCH M Bajibl, COCJNHUTEIbHBIC 3JICMEHTBI K
OCSIM, IIECTEPHH, TMpeAHA3HAUYECHHBIC JUIS CO3JaHHMS YEPBAYHBIX H
3y04aThIX Mepeaay, COCTUHUTEIbHBIC H KPETTEKHBIC 3JIEMEHTHI;

7) [Tporpammuoe obecrieucHue, UCTIOJIB3yEMOE JUTSt
MPOrPpaMMHPOBAHUSA  COOMPAEMBIX POOOTOTEXHUYECKUX MOJAETICH |
YCTPOWCTB, TOCTYITHO IS CKaYMBaHUS U3 ceTH MHTepHEeT

OO0pazoBatesbHbIii
Ha0Op 1O MEXaHHKe,
MEXaTPOHUKE u
POOOTOTEXHUKE

KommuiexT ajist u3ydeHus: OCHOB 3JIEKTPOHUKH M pOOOTOTEXHUKH

Ha6op momken ObITh IpeHA3HAYEH AJIs MPOBEACHUS YUCOHBIX 3aHATUN
M0 DJICKTPOHMKE M CXEMOTEXHUKE C IIeJIbI0 H3ydeHus Haubojee
pacIpoCTpaHEHHOW 3JIEMEHTHOM 0asbl, MPUMEHSIEMOH ISl WHKEHEPHO-
TEXHUYECKOTO TBOPYECTBA yUAITUXCS U pa3pabOTKH y4eOHBIX Mojelei
po6oToB. Habop m0omkeH MO3BOJISTH YYallMMCSl Ha IMPAKTHKE OCBOUTH
OCHOBHBIE  TEXHOJIOTHM  IPOCKTHUPOBAHHS  POOOTOTEXHHUYECKUX
KOMIUIEKCOB Ha MpUMEpPE yU4eOHBIX Mojelield poOOTOB, a TaAKXKE U3YIUTh
OCHOBHBIC TEXHHMUYECKHE PEIICHUS B OOJAaCTH KUOCPHETHYECKUX U
BCTPaWBACMBbIX CUCTEM.

B cocraB koMmIUleKTa JOJDKEH BXOAWUTh HAOOp KOHCTPYKTHUBHBIX
3JIEMEHTOB JJIsi COOPKM MakeTa MaHUIYJSILIMOHHOTO po00Ta, KOMIUIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB s COOpKHM MakeTa
MOOMJIBHOTO POOOTA U T.1II.

B coctaB xommiekTa BXOIUT HAOOp JIEKTPOHHBIX KOMIIOHEHTOB IS
U3Y4YEHHS OCHOB DJIEKTPOHUKH M CXEMOTEXHHMKH, a TaKK€ KOMIUIEKT
NPUBOJAOB W  JATYUKOB  PA3IUYHOTO TUMA Il pa3paboOTKH
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocTaB koMIIeKTa JOHKHO BXOJUTh: MOTOPBI C 3HKOJIEPOM - HE

1 mT.

1 mT.




HaunmMenoBanme
o0opynoBaHus

Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX
OpraHu3anuii, He
SIBJISTEOTIIXCST

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

MeHee 21T, CEepBONPHUBOJ OOJBIION - HE MeHee 41T, CEepPBOIPHUBOJ
Majbli - He MeHee 21T, MH(QPAKpaCHbIM JaTyuK - HE MeHee 3T,
yJIbTPa3BYKOBOM JAaTUMK - HE MeHee 3IUT, JaTYUK TeMIlepaTypbl - He
MeHee 1T, JaT4uK OCBEIIEHHOCTH - HE MeHee lmr, Habop
ANIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPbI, KOHAEHCATOPHI, CBETONO/IbI
pa3IMYHOTO HOMHMHAJA), KOMIUIEKT MPOBOJOB [uid OecrnaeuyHoro
MPOTOTUNHPOBAHMS,  IUlaTa  OEclaeyHoro  MPOTOTUIIMPOBAHUS,
aKKyMYJISITOP U 3apsAAHOE YCTPOUCTBO, .

B cocTaB koMIiekTa 10KeH BXOIUTh MPOTPAMMHUPYEMbIA KOHTPOJLIEP,
nporpammupyembiid B cpefie Arduino IDE wim aHanorngHeIX ¢BOOOIHO
pacnpocTpaHsIeMbIX cpenax  pa3pabOTKH. [Tporpammupyembiit
KOHTpOJUIEp AOJDKEH 00JaaaTh MOPTaMH ISl TTOJKIIOUEHUS UG POBBIX
MW aHaNoroBbIX YycTpoictB, mHTepdericamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth wmm WiFi.

B cocraB koMImiekTa J0JDKEH BXOJIUTH MOJYJIb TEXHHYECKOTO 3pEHUS,
MPEACTABISAIONNNA COO0H BBIYMCIUTEIHHOE YCTPOMUCTBO CO BCTPOSCHHBIM
MHKPOIIpOIIeCCOpoM (KOJI-BO sJEp - HE MEHee 41T, 4acToTa sjpa He
menee 1.2 I'Tu, oobem O3V - He MeHee 512MO, 00beM BCTPOCHHOM
naMmsTH - He MeHee 81'0), MHTErpupOBaHHOW Kamepoil (MaKCHMaJlbHOE
paspellieHrne BUACONOTOKa, mepenaBaemoro no uHrepdeiicy USB - He
MeHee 2592x1944 en.) wu ontuyecko cucreMod. Monaynb
TEXHHYECKOTO 3pEHUs JOJDKeH o00JagaTh COBMECTUMOCTBIO €
pa3IMYHBIMU  [IPOrPAaMMHUPYEMBIMU  KOHTpPOJUIEpPAMU C  TIOMOUIBIO
untepdeiicos - TTL, UART, 12C, SPI, Ethernet. Moayns TeXHUYECKOTO
3peHusi MOJDKEH HMETh BCTPOEHHOE MpOrpaMMHOE obecreueHue Ha
OCHOBE OMNEPalMOHHON cHCTeMbl LinuX, MO3BOJSIONIEE OCYIIECTBISTH
HACTPOWKY CHCTEMBl MAIIMHHOTO OOYyYeHHUs MapamMeTpOB HEHPOHHBIX
ceTeil ust oOHapyKeHHUs1 00BEKTOB, ONPEICTICHHSI UX MMApaMETPOB H
JanbHeNIer uaeHTUUKAIUH.




HaunmMenoBanme
o0opynoBaHus

Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH

KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX
OpraHu3anuii, He
SIBJISTEOTIIXCST

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX
OpraHu3anuii, IBJISIOIHXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KowMmrekt momkeH oOecnednBaTh BO3MOXKHOCTH HM3Yy4CHHS OCHOB
pa3pabOTKH MPOTPAMMHBIX W aNlMapaTHBIX KOMIUIEKCOB WHXEHEPHBIX
cucteM, pemeHuid B cdepe "MHTepHET Bemien", a Takke perieHud B
06sacT poOOTOTEXHUKH, HCKYCCTBEHHOTO MHTEIUIEKTAa U MAIIMHHOTO
00y4eHws.

Kom

NbITEPHOE 000pPyI0BaHUE

HoytOyxk

®opm-dakTop: HOYTOYK;

Kectkas, HEOoTKIIOYaeMas KJIaBHaTypa: HATHYNE;,

Pycckast packiiajgka KiaBuaTyphl: HaJTMYKE,

Jwnaronane 5kpaHa: He MeHee 15,6 qolMOB;

Pazpemenne sxpana: e menee 1920x1080 nukcenei;

KonunuecTBo snep mpoieccopa: HEe MeHee 4;

KonmuecTBo MOTOKOB: HE MEHee §;

bazoBas TakToBas yactora npoueccopa: He menee 1 ['T';
MakcumanibHas TaKTOBasi 4acToTa mporeccopa: He menee 2,5 ['T;
Kamr-mamsth mporeccopa: He Menee 6 MoOaidT;

O0beM yCTaHOBIICHHOM OMEepaTUBHOW MaMsTH: HE MeHee 8 [ 0aiiT;
O6beM noaaepKUBaeMoil onepaTuBHOMN MaMsITH (7151 BO3MOKHOCTH
paciupenus): He MmeHee 24 ['6aiiT;

O6beMm Hakomutens SSD: ne menee 240 '0aiiT;

Bpemst aBToHOMHO# paboThl OT OaTapeun: HE MeHee 6 YacoB;

Bec HoyTOyKa ¢ ycTaHOBJICHHBIM aKKyMYyJsiTopoM: He Oonee 1,8 kr;
Buemnuit uarepdetic USB crannapra He Huxke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit uarepdeiic LAN (ucmosib30BaHNE NEPEXOTHUKOB HE
MPEeyCMOTPEHO): HAINYHE,

Hannuue monyneit u uaTepdeiicoB (MCMOIb30BaHNE TIEPEXOTHUKOB HE
npenycmotpeHo): VGA, HDMI;

becnpoBoHas cBsi3p Wi-Fi: Hannuue ¢ mojnepxkoii crangapra IEEE
802.11n unu coBpemMeHHee;

3 mr.

2 IIT.




KoanvecTBO eqmHAI 115
001eo0pa3oBaTeSbHBIX

KoanvecTBo eqmHAI 115
o01eodpa3oBaTeSbHbBIX

HaumeHoBanue OpraHu3anuii, He .
Ne Kpatkue npuMepHbIe TeXHUYEeCKHE XapaKTePHCTUKH OpraHu3auui, ABJIAIOIMXCSH
o0opynoBaHus SIBJISTIOIIIMXCS
MAaJIOKOMIVICKTHBIMHU, €.
MAaJIOKOMILVICKTHBIMHU, €.
H3M.
H3M.
Web-kamepa: Hanmuuue;
Manunynstop "MbIlb": HATUYKE,
[IpenycranoBiieHHast onepaluoHHasi CUCTeMa ¢ rpaduIecKuM
MOJIb30BATEIBLCKUM HHTEpPEiicoM, obecrieunBaromias paboTy
pacnpoCTpaHEeHHBIX 00Pa30BaTENbHBIX U 00IIECHCTEMHBIX
MIPUJIOKEHNN: HATMYHE.
Tun ycrpoiictBa: MOV (pyHKIMN nedyaTH, KOMUPOBAHUS,
CKaHUPOBAHUA);
®dopwmar Oymaru: He MeHee A4,
Moy (mpuHTED, p ™ . ’
2 L{BeTHOCTB: YepHO-OEIBIiA; I wr. I .

CKaHep, KOIHUp)

TexHoorus revYaTw: JIa3€pHas

MakcumanbHO€E paspenieHue neyatu: He MeHee 1200x1200 touek;

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




NPO®WIbHBIA KOMILIEKT OBOPYJIOBAHUA

TABJIALIA Ne2

KoanuecTBo equHuUI 1151

NpoPHIBLHOT O KoanvecTBo exmHun A
KOMILIEKTA npo¢uIbLHOro
Ne Haumenosanne KpaTkue npuMepHble TEXHUYECKHE XaPAKTEPUCTHUKH (0bmeodpasoarennbie KOMILTeKTa
o0opynoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISTIOIIIM ECS o0ueo0pa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpPraHu3anuu), ei. u3M.
€1. U3M.
BA3OBASI (OBA3ATEJIBHASI YACTD)
EcrecTBeHHOHay4YHAasi HATIPABJIEHHOCTh
Ob6ecrieunBaeT BBINOIHEHKE J1a00PAaTOPHBIX padOT HA YpOKax MO OHOJIOTHH B
OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIIEA0BATEIbCKON AEATEIbHOCTH YHaIIUXCSl.
Kommnekramnus: becnpoBoaHON MynbTHIATYHK 110 OMOJIOTHH € 6-10
BCTPOCHHBIMU JaTYUKAMU:
JlaTuuk BnaxxHocTu ¢ nuanazoHoM usmepenus 0...100%
JlaT4yuK OCBELIEHHOCTH C AHMANa30HOM U3MEpeHUs He yxke ueM oT 0 110
180000 nx
Hatuuk pH ¢ auanazonom uzmepenus He yxe uem ot 0 1o 14 pH
JlaTuuk TeMIeparypbl ¢ IMana3oHOM U3MEPEHUS HE yxke 4eM oT -20 110
+140C
JlaTyuk 3J1eKTpONPOBOAMMOCTH € JUaa30HaMKi U3MEPEHUS He yKe 4eM oT ()
udposas nadoparopus
10 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MxCMm
1. 10 OMOJIOTHH ’ > 3 mr. 2 mmiT.
(yueHmTeCKas) JlaTyuk TeMIiepaTypsl OKPYXKarOIIEN Cpepl C IMana30HOM U3MEPEHUS HE

yke ueM oT -20 ngo +40

Akceccyapsl:

Kabenr USB coeauHUTENBHBIN

3apsiaHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu udpoBoit 1adopaTopuun
Hudposas BuaeokaMepa ¢ METANTMYECKUM IITATUBOM, pa3pellieHue He
menee 0,3 Mnukc

[Iporpammuoe obecnieueHue

Mertoauueckue pekoMenaanuu He Mmeree 30 paboT

YnakoBka




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KoanyecTBO equHHAI 1151
KOMILIEKTAa npo¢uIbLHOro
Ne Haumenosanne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKHU (0bmeodpasosarentubie KOMILTeKTa
o0opynoBaHust OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3anuu), ei. u3M.
€. U3M.

Hannune pyccKosi3pIMHOTO cailTa MOAACPKKU, HATMIUE BUACOPOTUKOB.

ObecrieunBaeT BBINOJIHEHKE JTA00PATOPHBIX pabOT O XMMHUM Ha YpOKax B

OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIIEA0BATEIbCKON AEATEIbHOCTH YHaIIUXCSl.

Kommnekranus:

becnipoBogHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:

Hatuuk pH ¢ auanazonom usmepenus He yxe yem oT 0 1o 14 pH

JlaT4rK BBICOKOHM TeMIEpaTyphl (TEPMOTApHBIi) C TUaTa30HOM H3MEPEHUS

He yxe yem oT -100 mo +900C

JlaTyuk 371eKTpOITPOBOAMMOCTH € JUara30HaMU U3MEpEHHs He yxke ueM oT 0

10 200 MkCwM; ot 0 1o 2000 mxCwm; ot 0 7o 20000 MKkCMm

JlaTuuk Temreparypbl INIATUHOBBIM C JUANIa30HOM U3MEPEHUS HE Y)KE YeM

ot -30 mo +120C

udposas nadoparopus
OTaenpHble TaTYNKHU: 3 mr. 2 IIT.

0 XUMUH (ydeHUuYecKast)

JlaTduk ONTHYECKOM INIOTHOCTU 525 HM
Akceccyapsl:

Kabenr USB coeauHUTENBHBIN

3apsigHoe yeTpoiicTBo ¢ kaberem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJICTBO MO 3KCILTyaTanuu udpoBoit 1adopaTopuu
Habop naGopaTopHoii ocCHaCTKH

IIporpammHoe obecnieueHue

Metonudeckne pekoMmeHaanuu He meree 40 pabot
Hanuuune pycckosI3pI9HOTO caiiTa MoAIep KU
Hannuue BuaeoponuKkoB.




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanvecTBo eqmHAI 115
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

Hudposas nadoparopus
1o GpusnKe
(yueHuveckas)

ObecrieunBaeT BHINOJIHEHNE IKCIIEPUMEHTOB 110 TeEMaM Kypca (pU3UKH.
Komrmnekranus:

becnipoBogHOM MyIbTHAATUUK TIO PU3UKE C 6-10 BCTPOCHHBIMU JaTYNKAMHU:
[udpoBoii qaTuuk TeMIepaTypsl ¢ JUaNa30HOM U3MEPEHHUS HE Y)Ke YeM OT -
20 o 120C

HudpoBoii qaTunk abCOTOTHOTO JTaBICHUS C JUANa30HOM U3MEPEHUs He
yxe yeM ot 0 go 500 xITa

JlaT4uK MarHUTHOTO MOJISI C IMAa30HOM M3MEpPEHHUs He yxke ueM oT -80 110
80 mTn

JlaTuuk HanpspKeHUS ¢ Juana3oHaMy U3MEPEHHS HE yKe ueM oT -2 110 +2B ;
oT -5 g0 +5B; ot -10 10 +10B; ot -15 10 +15B

JlaTuuk TOKa HE yKe yem oT -1 1o +1A

JlaTuuk akceynepoMeTp € Mmoka3zaressiMd He MeHee yeM: +£2 g; +4 g; +8 g
OtnenbHbIE YCTPOMCTBA!

USB ocmmmtorpad He Menee 2 kanana, +/-100B

AKceccyapsl:

Ka6ens USB coennHuTEnbHBIN

3apsigHoe ycTpoiicTBo ¢ kaberem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTop /U1 IpoBeieHus! IKCIEPUMEHTOB

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu HudpoBoi 1abopaTopun
[IporpamMmmHoe obecrieueHme

Metonudeckue pekomenaanuu (40 pador)

Hanuuune pycckosI3bI9HOTO caiiTa moaep:KKu

Hannuue BUICOpOTUKOB.

3 mr.

2 IIT.

Komnn

IOTEepHOe 000py10BaHUE

4.

HoytGyx

®opm-pakrop: HOYTOYK;

3 mrT.




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH

Konu4ecTBo enuuui aJist
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

XKectkas, HeOTKIIIOUaeMasl Kl1aBuaTypa: HaJu4due;

Pycckas packiagka KiaBuaTypbl: HaIU4UE;

Juaronane 5kpaHa: He MeHee 15,6 mroiMoB;

Pa3pemenue skpana: He meHee 1920x1080 nukceneit;

KonudecTBo snep nporeccopa: HE MeHee 4;

KomnmuecTBo moTOKOB: HE MEHee §;

bazoBas TakToBas yactora npoueccopa: He menee 1 ['T';
MakcumManibHas TAKTOBasi 4acToTa mporeccopa: He menee 2,5 ['T;
Kamr-mamsth mporeccopa: He Menee 6 MoOaidr;

O0beM yCTaHOBIIGHHOM OMEpaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O06beM noIeP>)KUBAEMO OTIEPATUBHON MTaMSTH (11 BO3MOXKHOCTH
paciupenusi): He MmeHee 24 ['6aiiT;

O0beMm HakonuTenag SSD: He meHee 240 I'0aiiT;

Bpemst aBToHOMHOM pabOTHI OT OaTapen: HE MeHee 6 4acoB;

Bec HoyTOyKa ¢ ycTaHOBJICHHBIM aKKyMYyJsiTopoM: He Oosee 1,8 kr;
Buemrauit uatepdeiic USB cranmapra He Huke 3.0: HE MeHee Tpex
CBOOOIHEIX;

Buemrauit uatepdeiic LAN (rcrnosib30BaHNE TIEPEXOTHUKOB HE
MPEeyCMOTPEHO): HAINYHE;

Hanunuue monyneit u uatepgeiicoB (MCMOIb30BaHUE TIEPEXOTHUKOB HE
npenycmotpeHo): VGA, HDMI;

becnipoBoiHas cBs3p Wi-Fi: Hannuue ¢ moanepxkoii crangapra IEEE
802.11n unm coBpeMeHHee;

Web-kamepa: nHamuuue;

Manunynsatop "MbIIb": HAIUYKE;

[IpenycranoBneHHas onepanoHHas cucTeMa ¢ rpaguuecKkum
MOJIb30BaTeIbCKUM UHTEp(Deticom, obecrieunBaroias paboTy

PaCIIpOCTPaHCHHBIX 06pa30BaTCJIBHBIX u O6I.I.ICCI/ICT6MHBIX HpHJ’IO)KCHPIfIZ




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KoanyecTBO equHHAI 1151
KOMILIEKTAa npo¢uIbLHOro
Ne Haumenosanne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKHU (06meobpasosatearHbie KoMrLerTa
o0opynoBaHust OopraHu3anum, He (MaJIOKOMILIEKTHBIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpPraHu3aNuu), ei. u3M.
€. U3M.
HaJIM4ue.
Tun ycrpoiictBa: MOV (pyHKIMN e4aTH, KOMUPOBAHUS, CKAHUPOBAHUS);
®opmat Oymaru: He MeHee A4;
5 MOV (npunrep, ckanep, | [[BeTHOCTB: uepHO-OebI; 1 e 1 wr
' KOITHD) TexXHOOT | MeYaTH: Ta3epHas ' ’
MakcumanbHO€E pa3penienne neyatu: He MeHee 1200x1200 touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOMNOJIHUTEJIBHOE OBOPYJAOBAHUE
EcrecTBeHHOHay4YHAasi HANIPABJIEHHOCTh
OO6ecnieunBaeT BHITIOJIHEHHUE JTAOOPATOPHBIX padOT Ha ypOKax Mo OMOJIOTHH B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIIEA0BATEIbCKON ACATEIbHOCTH YHaIIUXCSl.
Kommuexranus: becipoBogHOM MyThTHAATYMK IO OHOJIOTHH C 6-10
BCTPOCHHBIMU JaTYUKAMU:
JaTtuuk BnaxxHoctu ¢ nuanazonoM udmepenus 0...100%
JlaTyuK OCBELIEHHOCTH C AMaNa30HOM U3MEpEeHUs He yxke ueM oT 0 110
180000 nx
Hatuuk pH ¢ auanazonom uzmepenus He yxxe yem ot 0 1o 14 pH
[Mudposas nadboparopust | JlaTuuk Temreparypsl ¢ TMara3oHOM U3MEPEHUs He yxke ueM oT -20 1o
1. 10 OMOJIOTHH +140C 1 1. 1 mmT.
(yuenunueckas) JlaT4uMK 3JIEKTPONPOBOAUMOCTH € JUANa30HaAMU U3MEPEHHUs He yxke ueM oT ()

10 200 MkCwM; ot 0 1o 2000 mxCwm; ot 0 1o 20000 MkCMm

JlaTumk TemiiepaTypbl OKpYKarollel Cpeibl C IUANa30HOM U3MEPEHUS HE
yxke ueM ot -20 1o +40

Axceccyapsl:

Ka6ens USB coemnHUTENbHBII

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu udpoBoi 1abopaTopuun




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KoanyecTBO equHHAI 1151
KOMILIEKTAa npo¢uIbLHOro
Ne Haumenosanne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPUCTHKHU (0bmeodpasosarentubie KOMILTeKTa
o0opynoBaHust OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3anuu), ei. u3M.
€. U3M.

Hudposas Bugeokamepa ¢ METALTHYECKAM MITATUBOM, Pa3pEIICHUE HE

menee 0,3 Mmukc

[Iporpammuoe obGecrieueHue

Metonuueckue pekomeHaanuu He meree 30 paboT

YnakoBka

Hannume pycckos3pI9HOTO caiiTa MoAIEPIKKH, HATMYHE BUICOPOTHUKOB.

Ob6ecrieunBaeT BBINOIHEHKE J1a00PAaTOPHBIX padOT MO XMMHUH HAa YpOKax B

OCHOBHOM IITKOJIE ¥ TIPOEKTHO-NCCIIET0BATEIILCKON IEATETLHOCTH YIaIIHXCS.

Kommnekramnus:

becnipoBoHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:

Hatuuk pH ¢ auanazonom usmepenus He yxe yem oT 0 1o 14 pH

JlaT4rK BBICOKOHM TeMIEepaTyphl (TEPMOTIApHBIi) ¢ TUANa30HOM H3MEPEHUS

He yxe yem oT -100 mo +900C

JlaTyuk 371eKTpONPOBOAMMOCTH € JUara30HaMU U3MEpEHHs He yxke ueM oT 0

10 200 MkCwM; ot 0 1o 2000 mxCwm; ot 0 7o 20000 MKCMm

JlaTuuk Temreparypbl INIATUHOBBIM C JUANIa30HOM U3MEPEHUS HE YK€ YeM

Hudposas nabopatopus | ot -30 g0 +120C | e 1 e

0 XUMUH (ydeHUuYecKast)

OTtnenbHBIC TATYUKU:

JlaTdrk ONTHYECKOM IUIOTHOCTU 525 HM
Akceccyapsl:

Kabenr USB coeauHUTENBHBIN

3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu udpoBoi 1adopaTopuu
Habop naGopaTopHoii ocCHaCTKH

IIporpammuoe obecnieueHue

Metonudeckue pekoMmeHaanuu He meree 40 pabot
Hannuune pyccKosI3pI9HOTO caiiTa MmoaIep KU




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

Hannune BU1€OpOIHKOB.

udposas madoparopus
1o GpusuKe
(yueHuveckas)

ObecrieunBaeT BHINOJIHEHNE IKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Komrmnekranus:

becnipoBogHOM MyIbTHAATUUK TIO PU3UKE C 6-10 BCTPOCHHBIMU JaTYNKAMU:
[udpoBoii gaT4uK TeMIEpaTypsl ¢ JUATA30HOM U3MEPEHHUS HE Y)KE YeM OT -
20 mo 120C

HudpoBoii nraTank aOCOTOTHOTO JABIEHUS C JUANA30HOM U3MEPEHUs HE
yxe yeM ot 0 go 500 xITa

JlaT4uK MarHUTHOTO MOJISI C IMANa30HOM M3MEpPEHHUs He yxke ueM oT -80 110
80 MTn

JlaTuuk HanpspKeHUS ¢ Juana3oHaMy U3MEPEHHs He yKe ueM oT -2 110 +2B ;
ot -5 mo +5B; o1 -10 1o +10B; o1 -15 mo +15B

JlaTtuuk TOKa HE yXe yeM oT -1 1o +1A

JlaTuuk akceynepoMeTp € Mmoka3zaressiMd He MeHee yeM: +£2 g; +4 g; +8 g
OtnenbHbIE YCTPOUCTBA!

USB ocmmmtorpad He Menee 2 kanana, +/-100B

AKceccyapsl:

Kabenr USB coequHUTENBHBIN

3apsigHoe yeTpoiicTBo ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTop /U1 IpoBeieHus! IKCIEPUMEHTOB

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu udpoBoi 1adopaTopuu
[IporpamMmmuoe oGecrieueHne

Metonndeckue pekomenaanuu (40 pador)

Hanuumne pycckos3pIYHOTO caiiTa MOJAECPKKU

Hanuune Buaeoponnkos.

1 mr.

1 mT.

[udposas nadopatopust
1o pU3NUOJIOTUU

OO0ecrieunBaeT MMPOBCACHUC UCCIICA0OBAHUA T10 (I)YHKI_II/IOHI/IpOBaHI/IIO
YCJIOBCUCCKOI'0 OpraHru3ma. KOMHJ'ICI(TaI_II/IHI BCCHpOBOI{HOﬁ MYJIbTHIATUUK

1 mrT.

1 mrT.




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

(Mpo¢uIbHBIN YpOBEHB)

110 (PM3UOJIOTUH C 5-10 BCTPOEHHBIMU JaTyuKaMu: JlaTyuk apTeprualbHOTO
nasneHus (0...250 MM pT. CT.)

JlaTuuk mynbca ¢ AMana3zoHoM u3mepeHus He yxxe yem ot 30 1o 200 yn/mMuH
JlaTuuk Temmeparypsl Teja ¢ Juana3oHOM U3MEpPEHUsI He yxke ueM oT +25 110
+40C

JlaTuuk 4acTOThI JbIXaHUS C TUANa30HOM U3MepeHHs He yxke ueM oT 0 10
100 1xnoB/MUH

JlaTuMK yCKOpEeHHUs ¢ mokazarensMu +2 g; +4 g; +8 g

OtnenbHbIE YCTPOUMCTBA!

Hatuank OKI' ¢ muanazonoM usmepenust He yxke ueM oT -300 go +300 mB)
Hatuuk pH ¢ auanazonom usmepenus He yxe yem oT 0 1o 14 pH

JlaTuuk cuiomep ¢ Auana3oHoM U3MepeHus He yxke yem oT -40 o 40 H
JlaTuuk OCBEIIEHHOCTH C JHAna30HOM U3MepeHus He yxxe yeM ot 0 110
180000 5k

AKkceccyapbl:

Ka6ens USB coennHuTEnbHBIN

3apsHoe ycTpoicTBO ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOop /U1 MpoBeieHus! IKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu HudpoBoi 1abopaTopun
[Iporpammuoe obecrnieueHne

Metoauueckue pekoMeHaannu He meHee 20 paboT

Hanuume pycckos3pIMHOTO caiiTa MmoAIepKKu

Hanuune Buaeoponnkos.

udposas nadbopatopust
10 YKOJIOTHH

OOGecrieunBaeT IMPOBCACHUC yqeGHoro 9KOJIOTHYCCKOT'0O MOHHUTOPUHT'A
HHCTPYMCHTAJIbHBIMH MCTOIaAMHU. Ha60p OPUMCHACTCA ITPU U3YYCHUN
OKOJIOTHH, 6I/IOHOFI/II/I, XUMHU, FCOFpa(bHH U NpUpOAOBCACHUS, a TAKKE JJIA
WHAUBUAYAJIBbHBIX UCCICAOBAHUA U HpOCKTHOﬁ ACATCIbHOCTHU IIKOJIBHUKOB.

1 mrr.

1 mrT.




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanvecTBo eqmHAI 115
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

Kommekranus: becnpoBoHON MYIbTHIATYMK MO IKOJOTHUYECKOMY
MOHUTOPHHTY C 8-10 BCTPOECHHBIMU JTaTYNKAMHU:

JlaT4MK HUTpaAT-MOHOB

JlaT4MK XJIOpUA-HOHOB

Jartunk pH ¢ nnanmazonom usmepenus He yxe yem ot 0 1o 14 pH

JlaTunk BiaxHOCTH ¢ nuana3zoHoM m3mepenus 0...100%

JlaT4rK OCBEIIEHHOCTH C TMANa30HOM M3MEpeHUsl He yke uyeM oT 0 10
180000 nx

JlaTuuk TeMIeparypsl ¢ IMana3oHOM U3MEpPEHUS HE yke ueM oT -20 110
+140C

JlaTyuk 371€KTpONTPOBOAMMOCTH € IMana30oHaMK U3MEpPEHUS He yxke ueM oT 0
10 200 MxCwm; oT 0 1o 2000 mxCwm; ot 0 7o 20000 MKkCMm

JlaTuuk TeMIepaTypbl OKpYXKaroIIeh Cpeibl C IMana30HOM U3MEPEHUS HE
yxe yem oT -20 no +50C

OtnenbHbIC TaTUYUKU:

JlaTumk 3ByKa ¢ yHKIIMEH HHTEIPUPOBAHUS C TUATIA30HOM HU3MEPEHUS
gacToT He MeHee ueM oT 50 I'm no 8 xI'1y;

JlaTuMK BIAXHOCTH IOYBKI C IMANIa30HOM U3MEPEHHUsS HE yxe ueM oT 0 110
50%

JlaTumk kucimopoa ¢ auanazoHom uzmepenus ot 0 1o 100%

JlaTauk OnNTHYECKOM INIOTHOCTU 525 HM

Jatuuk ontudeckoit miotHocty 470 HM

JlaTyuk TypOMIUMETp ¢ JUana3oHOM u3MepeHus He yxxe yeM ot 0 1o 200
NTU

JlaTuuk OKHCH yrilepoJia ¢ 1Mana3oHoM u3Mepenus He yxxe yem ot 0 no 1000
ppm

AKkceccyapsl:

Kabens USB coenuHUTENBHBIN (2 IIT.)




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHble TeXHHYECKHE XapaKTePUCTHKHA

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

3apsiiHOE yeTpoicTBO ¢ kKabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

CTep)KCHI) AJIA 3aKPCIJICHUA JAaTYWMKOB B IITATUBC

KpaTkoe pykoBoICTBO MO 3KCIUTyaTaluuu HudpoBoi 1abopaTopuun
[Iporpammuoe obecrnieueHne

Meroandeckue pekomeHaanuu He meHee 20 paboT

YnakoBka

Hannune pyccKosi3pIYHOTO cailTa MOAACPKKU, HATMIUE BUACOPOTUKOB.

Mukpockomn nudpoBoit

Tun Mukpockorna: OuoJIOTHIEeCKHUI

Hacanka Mukpockormna: MOHOKYJIsSipHast
Haznauenwue: mabopaTopHbIii

Merton uccieoBaHus: CBETIIOE MOJIe
Martepuan ONTUKU: ONTHUYECKOE CTEKIIO
YBennuenne MUKpockora, kpat: 64 — 1280
Oxynsaper: WF16x

OO6bekTuBbl: 4%, 10X, 40xs (OANIPY>KUHEHHBIN)
PeBonbBepHas rojioBka: Ha 3 00bEKTHBA

Tun noAcBeTKH: 3epKaio UK CBETOINO]
Pacrniono)xeHue moACBETKH: BEPXHSSI U HUKHSIS
Martepuan kopryca: MeTaI

[IpenmeTtHsIit cToMK, MM: 90

Ucrounuk murauns: 220 B/50 I'xg

Uucno meranukceneu: 1

1 mr.

1 mT.

Ha6op OI'D o xumuu

B HaGop BxoaaT Beckl 1abopaTopHble iekTpoHHbIE 200 T, CIUPTOBKA
nabopaTopHas, BOPOHKA KOHHUYECKasl, MAJI0UKa CTeKJIssHHas1, mpooupka [1X-
14 (10 mTyk), ctakaH Beicokuit ¢ HocukoM BH-50 ¢ meTkoit (2 mTykw),
LHWIAHAP U3MepUTeNnbHbIN 2-50-2 (CTEKISHHBIN, C IPUTEPTON KPBIIIKOMN),
IITaTUB 715 TpoOHpok Ha 10 rHE3 M, 3aXKUM TPOOUPOYHBIH, MINaTeNb-

1 mrT.

1 mrT.




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHble TeXHHYEeCKHE XapaKTePHCTUKH

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpPraHu3aNuu), ei. u3M.

nokeuka (3 mTyku), Habop (PIaKOHOB ISl XpaHEHUsI PACTBOPOB U
peakTuBoB (00BeM (makona 100 it - 5 KOMIUIEKTOB 10 6 ITYK, 00beM
¢naxona 30 mi - 10 KOMIUIEKTOB 10 6 IITYK), UIWIMHIP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrtyku), ctakad Beicokuit 500 mi (3 mTyku), Habop
epIIeid TSt MBIThS TIOCYBI (€PII ISl MBIThS TPOOUPOK - 3 MITYKH, €pIT JUTS
MBIThS KOJIO - 3 IITYKH), Xanat Oenblil X/0 (2 mTyKu), epuyaTku pe3uHOBBIE
XMUMHUYECKHE CTOMKHE (2 MITYKH), OUYKH 3alllUTHBIE, GUIBTPHI OyMaXKHbIE
(100 mrryk), roprouee ais cniuptoBok (0,33 ).

B cocTaB HaOOp BXOJAT PeaKTUBBI: ATIOMHHHUM, )Kee30, COJSIHASI KUCIIOTa,
MEeTWIOpaHX, ¢peHonTanen, aMMHuaKk, IepoKCUI BOJIOPOia, HUTPAT
cepebpa u Apyrue; B oOMIeH CI0KHOCTH - 44 pa3IMYHBIX BEIIIECTB,
WCIIOJIb3YEMBIX JIJISl COCTABJICHUS! KOMIUIEKTOB PEaKTUBOB IPHU MPOBEACHUU
9K3aMEHAIIMOHHBIX KCIIEPUMEHTOB 110 KypCy HIKOJIbHON XUMHUH.

VYyebOHast maboparopus
0 HEHPOTEXHOJIOT U

B coctaB BxogiT:
Cencop Tun 1 He MeHee 1 mT., oOecrieynBaeT BO3MOKHOCTh PETHCTPALIUN
CUTHAJIA JIEKTPUICCKON aKTUBHOCTH MBI (3JeKTpoMHuoTrpammbl, IMI).

Pel"I/ICTpaI_[I/IH JOJDKHA OCYHIECTBIIACTCA HCMHBA3WMBHO, CYXUMU 3JICKTPOdaMU.

B03MOKHOCTBIO KpPEIJICHUS K PYKE YeJIOBEKa, YTO JOJHKHO JaBaTh
BO3MOKHOCTbh PETHCTPUPOBATH 3JIEKTPUUECKYIO aKTUBHOCTHU MBIIIIILIBI B
oOnacty, HaJ KOTOpOH pacnosnaraercs kperienue. [Ipu HanpsokeHun
MBIIIIIBI JOJDKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOIIOJJeHUS TYYHOCTH
curHana (t.e. mpucyrctsue OMI'), npu paccnabieHUn MBIIIIEI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee 1 mt., o6ecrieunBaeT BO3MOXKHOCTb PErUCTpaluu
curHana ¢oromaerusmorpammsl (OIII7) onTuyeckum myrem, 3a cyeT
M3MEHEHHsI OTPaXKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
M3MEHSETCS M0J1 BO3/IeHCTBHEM MyJIbCOBOU BOJHBI. CeHCOp A0KEH OBbITh
o0ecreyeH BO3MOKHOCTBIO KPETUICHHUs K MOYIIEUKe Majiblia YeJI0BEKa.

1 mT.

1 mT.




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

Cencop Tun 3 He meHee | mT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
curHana snexrpokapauorpaMmsl (OKI') He MHBa3UBHBIM CIIOCOOOM;
peructpauui I, II u III oTBeieHNI; TOAKITFOUEHUS SJIEKTPOJIOB K CEHCOPY €
TTOMOTIIBIO0 COEIMHUTENBHBIX MPOBOAOB, 000pynoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 He menee 1 mT. o6ecrieynBaeT BO3MOKHOCTb: PErUCTPaLUU
CUTHaJIa KO>KHO-TasbBaH4eckoil peakiuu (KI'P), peructpanust kotoporo
OCYILIECTBJISIETCS] Ha IOCTOSIHHOM TOKE; MOJIKIIIOYEHUS K TeJTy YeoBeKa C
MTOMOIIBIO CYXHUX AJIEKTPOAOB, OJKIIOYEHHE KOTOPHIX K CEHCOPY
ocymiecTBisieTcs: ¢ momoinbio TouchProof pazsemos.

Cencop Tun 5 He MeHee | mIT., o0ecrednBaeT BO3MOXKHOCTh: PETHCTPALIUN
CUTHAJIA JIEKTPUICCKON aKTUBHOCTH Mo3ra (3217) ¢ MOMOIIBIO0 CyXUX
HEHMHBA3UBHBIX 3JIEKTPOJIOB; PETUCTPALIMU HNEKTPUUECKONU aKTUBHOCTH
Pa3HbIX J0Jei MO3ra; MOIKIIOYEHHS 3JIEKTPOIOB K CEHCOPY C MTOMOIIBIO
COEIMHUTENIbHBIX TPOBOAOB, 00opynoBaHHbIX TouchProof pazsemamu;
3aKpEIJICHHS 3JIEKTPOIOB Ha MOBEPXHOCTHU T'OJIOBBI.

Cencop Tun 6 He MeHee | mIT., oOecredynBaeT BO3MOKHOCTh: PETHCTPALIUN
curHana xosebanus rpyanoi kiaetku (CeHcop IbIXaHus); ONpeleeHUs
YaCTOTHI JIbIXaHHUS.

YcTpoiicTBO it cOOpa JaHHBIX OT CEHCOPOB U MEpelaul Ha MePCOHATbHBIN
KOMITBIOTEp 00ecrneuynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUEHHBIX
K HEMY CEHCOPOB M OTIIpaBKy nosydeHHbIX AaHHbIX Ha [1K. [Togkmouenue
nentpansHoro moayns k [1K ¢ momombio USB-kabens. LenTpanbHbIit
MOJyJlb UMEET He MeHee | 1IT,: ranbBaHn4ecKyro u3oisauuto ot I1K.
I{eHTpasibHBINH MOTYJIb 00E€CIIEUUBAET BO3ZMOKHOCTH OJJHOBPEMEHHOTO
MOAKJIIOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxplii n3 Bxo10B LleHTpansHOro
MO/1yJIsl UMEET ralbBaHUYECKYI0 U300 (0OecrieueHre MeXKaHaIbHON
rajpBaHnuecKoi n3osiiun). [oaxmoyenne cencopos k LlenTpansHoMy




HaunmMenoBanne
o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

MO/TYJTIO OCYIIECTBIICTCS C IIOMOIIBIO CIIEUATTM3UPOBAHHBIX PA3bEMOB
tuna LEMO, obecnieunBaronux npaBUiIbHOCTh MOJIKJIIOUEHUS pa3bemMa 1
CHIKAIOIIIUX PUCK CIIYYatHOTO KacaHUs pa3beMOB TOKOIIPOBOISIIINX
yacTel, a Takke 00eCIeYnBAIOIINX 3aIIUTY OT HECAHKITMOHUPOBAHHOTO
MTOIKJTFOUEHUS K TPOU3BOJIHHBIM YCTPOHUCTBAM.

Monynb «KHomnka» He MeHee 1 1IT., o6ecrieunBaeT BO3MOKHOCTh: pa3METKH
PETHCTPUPYEMBIX CHTHAJIOB M OTMEYATh HEe MEHee 3-X Pa3IMUHBIX KaTeTOPHH
COCTOSIHHIA.

YeTpoicTBO, BXOSIIEE B COCTAB JIA0OPATOPHH, OJIKHO 00ECTIeYBaTh
BO3MOYHOCTbH PETUCTPALIUU apTEPUATILHOTO JIaBJICHHUS.

[Iporpammuoe obecrieuenue (aanee - [10). JlomkHO obecrieunBaTh
BHU3YaJIU3AIUIO U 00pabOTKY pEruCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO MPOTPAMMBI JJOJDKHO COCTOSITh U3 BKIIAJIOK, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpadMKoB, HEOOXOIUMBIX JJISI OTOOpaKEHUS
TpebyeMoi nHpopmaIuu.

JlomxHa UMeThCs BKJIAJIKa 711 OJTHOBPEMEHHOTO IIPOCMOTpPA CUTHAIIA CO
BCEX CEHCOPOB, OJTHOBPEMEHHO MOKIIOUYEHHBIX K L{eHTpansHOMY MOTyIIIO.
3710 0becrneuynBaeT BO3MOKHOCTh MHOTOKAaHAJIbHOTO (OTUTpaduyecKoro)
pexxrma paboThl yCTPOCTBA.

Taxxke TOKHBI UMETHCS BKIAAKH 711 BU3yalIU3allii CUTHAJIOB OT CEHCOPOB
OMI', ®III', KT, KI'P, 33T, ceHcopa bIxaHus, KHOIIKH; a TaKXe
MIPOU3BOJIHBIX TPA(UKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CielU(PUUHBIE IS
TOTO WJIM UHOTO CUTHAJIA BEITUYUHBI.

I1O gomxHO AaBaTh BO3MOXKHOCTH BU3yallu3alluu U 00paboTKH
PETUCTPUPYEMBIX CUTHAJIOB, @ IMEHHO:

- OMI': Bu3yanu3anusi CUTHaNa, CIEKTP CUTHAlIA, aMILTUTYIHBIA TPUTTEP

- OIII": BU3yanu3aius CUrHaja, ClieKTpa CUrHaIa, TaXOTpaMMBIL, Tpaduk
ynbca
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- OKT': Bu3yanuzaiusi curHaia, TaxorpaMmMbl, rpaduk MmyJibca

- KI'P: Bu3yanuzanus cursaia

- O0I': BU3yanu3aius CUrHajia, CleKTp CUrHajia, aMIuINTy1a alnb(a-pruTMma,
aMILTUTy1a OeTa-puTMma.

- CeHCOp JbIXaHUS: BU3yallM3allus CUTHAJA,

- Knomnka: Bu3yanu3zanus curaana pa3smeTku

ITO noJKHO UMETh BO3MOKHOCTh KaCTOMHU3AIUU U HacTporku [10 mis

3¢ deKTUBHOrO 0TOOpaXKeHUs rpaKOB: HACTPOIiKa IBETa, BHIOOD
rapamMeTpoB /IS aHau3a, BEIOOP 0TOOpakaeMbIX rpaduKoB,
MacitadbupoBanue rpapukos. [10 10KHO UMETh BO3MOXKHOCTD 3aIlIUCH U
BOCIIPOU3BEICHUS PETUCTPUPYEMBIX CUTHAJIOB.

B03M0KHOCTE HACTPOIKHU MapaMeTpoB GUIBTPALIUU CUTHAJIA ¢ TOMOIIBIO
(GWIbTpa HIKHUX YAaCTOT, GUIIBTPA BBICOKHX YaCTOT, I10JIOCOBOTO (DMIIBTPA,
PEKEKTOPHOTO (PUIIBTPA.

C nenpio yno0cTBa aHAJIM3a CUTHAJIA, JIOJDKHA UMETHCSI BO3MOYKHOCTD
3aIlUCH PETUCTPUPYEMBIX CUTHAJIOB B (paidi1, ¢ mociaenyromei
BO3MO’KHOCTBIO MX MOCJIEYIOIIEro BOCIpou3BeieHus B JaHHoM [10
(MMUTUPYS PETUCTPALIMIO CUTHAJIA B PEKUME PEaIbHOI'O BPEMEHH).

B cocraBe: MeTondeckrue MaTepraibl A yUUTeNs U 00ydarouxcs,
ONMCAaHKE MOJIKIIOUEHHUS] CEHCOPOB J1a00paTOpUn, UHCTPYKIIMHU IO
ucnosab3oBanuto 110, onucanue 1a060paToOpHBIX U MPAKTUYECKUX padoT,
KOTOPO€ B TOM YHCJIE COACPKUT MPE3CHTALIMOHHBIE MAaTEPUAJIBI.
VYnakoBka/kopoOka J1abopaTopuu JI0JHKHA 00ecrieunBaTh yA00HOe XpaHeHHe
U COJIEPKATh MOJICKA3KH JJISl PACIIOJIOKEHNS CEHCOPOB M yCTPOMCTB
nabopaTopuu Ui YA0OHOTO MCIIOJIb30BaHUs ITPETIOIaBaTeNIIMU U
00yUaroIMucs.

TexHoJorn4yeckas HanmpaBJICeHHOCTb

9.

| O6pazoBatenbHbI

‘ PoGoToTexHuueckuii Ha60p MNpeaHa3sHa4YCH JIA NU3YUCHUS OCHOB

1 mrT.

1 mrT.
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KOHCTPYKTOP JUIs
MIPaKTUKU OJIOYHOTO
MIPOrpaMMHUPOBAHMUS C
KOMIIJIEKTOM JJaTYUKOB

POOOTOTEXHUKH, JIETANICH, Y3JI0B 1 MEXaHH3MOB, HEOOXOIUMBIX JIJIS
co37aHusl pOOOTOTEXHUYECKUX YCTPOICTB.

Habop npencrasnser co00il KOMIIJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCTMHUTEIIBHBIX DJIEMEHTOB M 3JICKTPOTEXHUUYECKUX KOMIIOHCHTOB.
Ha6op mo3Bosisier cobupath (M mporpaMMupoOBaTh COOMpPAEMBbIe MOJIEIH ), U3
3JIEMEHTOB BXOIAIIMX B €r0 COCTaB, MOJICIIA MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPOUCTB C aBTOMAaTU3UPOBAHHBIM YIIPABIICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJ1y, a TaK e KOHCTPYKIIHA, OCHOBAaHHBIX HA
WCIIOJIb30BaHUH TIepeaad (B TOM YHCIIC YEPBIYHBIX M 3y0UaThIX), a TaK Ke
pBIUAroB.

CBETOJIMOTHBIN MAaTPUYHBIN AUCIUICH ¢ OEJION TOCBETKOM Ha KOHTPOJUIEpE
KonnuecTBo mopToB BBOa/BBIBOIa HA KOHTPOJUIEPE HE MeHee 6
KonundecTBo KHOMOK HE MeHee 4

OO011ee KOJIMYECTBO JIEMEHTOB: He MeHe 520 1IT., B TOM YHCIIE:

1) mporpaMMupyemblii OJIOK yIpaBiIeHHsI, KOTOPbIM MOXET paboTaThb
ABTOHOMHO U B IOTOKOBOM PEXHUME;

2) CepBOMOTOPHI

3) MaT4YMK CHIIBI

4) maT4MK pacCTOSIHUA

5) naT4MK 1BeTa

6) akkyMynsTopHas OaTtapes

7) [InacTukoBbIE CTPYKTYPHBIE JIEMEHTHI, BKIItOUasi neppopupoBaHHbIE
AIIEMEHTHI: OaiKu, KyOHMKH, OCH U BaJbl, COSAMHUTEIbHBIE DIEMEHTHI K OCSIM
, IIECTepHU, MPeAHa3HAYCHHBIE JUTSI CO3JJaHHsI YUePBSIYHBIX U 3y04aThIX
nepeay, COeAMHUTEIbHBIE U KPETIeKHBIE DIEMEHTHI;

7) IIporpamMMHO€e oOecreueHne, UCIOJIb3yeMOE IS POTPAMMHPOBAHHS
coOupaeMbIX pOOOTOTEXHUYECKUX MOJIENIEH U YCTPOUCTB, TOCTYITHO IS
CKaynBaHUs U3 ceTn MHTEepHET
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KomrmuiexT amist u3y4eHus: OCHOB JIEKTPOHUKH B POOOTOTEXHUKH

Habop nomxkeHn ObITh peaHa3HAYEH IS IPOBEIEHUS YUeOHBIX 3aHATUHN O

AIIEKTPOHUKE U CXEMOTEXHUKE C LETIbI0 U3ydeHus Hanbosee

pacpoCTpaHEHHON AIEMEHTHOM 0a3bl, MPUMEHSIEMOU JIJIsi MHKEHEPHO-

TEXHUYECKOTO TBOPYECTBA YUAIIUXCS U Pa3pabOTKH YIECOHBIX MO Iemei

po6oToB. Habop noymkeH Mo3BoIsATh yHaluMcsl Ha IPAaKTUKE OCBOUTH

OCHOBHBIE€ TEXHOJIOTHH TPOSKTUPOBAHUS POOOTOTEXHUIECKUX KOMILIEKCOB

Ha mpuMepe yueOHBIX Mojiesiell poOOTOB, a TaAKKE U3YYUTh OCHOBHBIE

TEXHUYECKUE PElIeHHs B 001acTH KUOEPHETUYECKIX U BCTPAUBAEMBbIX

CUCTEM.

B cocTaB xommiekTa JOKEH BXOIUTh HA0OP KOHCTPYKTHUBHBIX 3JIEMEHTOB

Ui COOpKU MaKeTa MaHUMYJISIIIMOHHOTO po00Ta, KOMILJIEKT METAJUTHUECKUX

O6pazoBarenbHbI HA0OP | KOHCTPYKTUBHBIX SJIEMEHTOB ISl COOPKU MakeTa MOOMJIBHOTO poOOTa U T.II.
10. 110 MEXaHHUKE, B cocTaB xommiekTa BX0IUT HA0OP AJIEKTPOHHBIX KOMIIOHEHTOB JJIsI | e 1 e

MEXaTPOHHKE U
pPOOOTOTEXHUKE

U3Y4YEHHUs] OCHOB DJICKTPOHUKH U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT
IIPUBOJIOB M JaTYUKOB Pa3IMYHOIO THUIA s pa3paboTKu
POOOTOTEXHUYECKUX KOMIIJIEKCOB.

B cocTaB KOMILIEKTa JOKHO BXOAUTh: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBOJL OOJIBILION - HE MEeHee 41T, CEpBOIIPUBO/] MBI - HE
MeHee 211T, UH(PaKpacHbIH TaTUUK - HE MeHee 31T, YIbTPa3ByKOBOM
JaTYUK - HE MEHee 31UT, JaTYMK TEMIIEpaTyphl - HE MeHee 1T, TaT4nK
OCBEIIEHHOCTH - He MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPbI, CBETOIUO bl PA3IMYHOTO HOMUHAIIA),
KOMIUIEKT IPOBOJIOB /ISl O€CaeyHOro NPOTOTUIIHPOBAHUS, I1aTa
OecraeyHOTO MPOTOTUIHPOBAHUS, AKKYMYJISTOP U 3apsiIHOE YCTPOMCTBO, .
B cocraB KOMIUIEKTa JOJKEH BXOIUTh IIPOrpaMMUPYEMBIN KOHTPOJILIED,
nporpammupyemsiii B cpene Arduino IDE win aHamoruuHeIX cBOOOIHO
pacrpocTpaHsieMbIX cpesiax pa3paboTku. [IporpamMmmupyemblii KOHTPOJIIED
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JIOJDKEH 00J1a71aTh IOPTAMHU TS TIOIKJIFOUEeHUSI ITU(PPOBBIX U aHATIOTOBBIX
ycrpoiicts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth mnu
WiFi.

B cocraB komIuiekTa JOKEH BXOIUTh MOYJIb TEXHHUECKOTO 3PEHUS,
MIPEICTaBISAIONINI COO0M BBIUNCIUTENHFHOE YCTPOUCTBO CO BCTPOSHHBIM
MUKPOMPOIIECCOPOM (KOJI-BO sIZIEp - HE MeHee 411IT, 4acToTa A/Ipa He MEHee
1.2 I'Tu, 06bem O3Y - He MeHee 512M6, 00beM BCTPOEHHOM MaMsTH - HE
MeHee 81'0), uHTerpupoBaHHON KaMepoi (MaKCUMalIbHOE pa3perieHne
BHJICOTIOTOKA, TiepenaBaemoro 1o uarepdericy USB - ne menee 2592x1944
€/1.) U ONTHYECKON cucTeMO. MOyiih TEXHHUECKOTO 3PEHUS JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3JIMYHBIMU MPOTPAMMUPYEMBIMU
KOHTpoJuiepamu ¢ nomotisto uarepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeXHUYECKOTO 3pEHHUSI IOJKEH UMETh BCTPOECHHOE
MpOrpaMMHOE 00ecrieueHrue Ha OCHOBE OTIEPallMOHHOM cucTeMbl Linux,
MIO3BOJISIFOIIEE OCYILIECTBISATH HACTPOMKY CUCTEMbl MAIIIMHHOTO O0y4YEeHHS
rapaMeTpoB HEMPOHHBIX ceTeil /sl 0OHapyKeHUsi 00BEKTOB, OMPEICICHUS
WX [apaMeTpoB U JanbHeHIIel naeHTU(HUKALINH.

KommnekT nomken odecrieunBaTh BOZMOXKHOCTh U3YUEHUSI OCHOB
pa3paboTKU MPOrpaMMHBIX U allapaTHbIX KOMITJIEKCOB MHXKEHEPHBIX
cucTeM, perieHuit B chepe "MHTepHET Bemieit', a Takke PelIeHH B 001acTH
pOOOTOTEXHUKH, HCKYCCTBEHHOTO MHTEJJIEKTa U MAIIMHHOTO O0YYEeHHUSL.

11.

YeTpipéxoceBoi
y4eOHBbI poOoT-
MaHUITyJISATOP C
MOJYJIbHBIMU CMEHHBIMU
HacaJKaMHu

VY4ebHblil poOOT-MaHUITYASATOP NMpEeIHA3HAYEH JJIs1 OCBOECHUS
00y4aromuMHUCs OCHOB POOOTOTEXHUKH, [Vl MOATOTOBKU 00yJaromuxcs K
BHEJPEHMIO U MOCIEIYIOUIEMY HCII0JIb30BaHUIO pOOOTOB B TPOMBIIIIEHHOM
IIPOU3BOJICTBE.

KonnuectBo oceit po6oTa MaHUIYIIATOPA - YETHIpPE.

IlepemenieHne MTHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YIIPaBJIATHCS MIArOBBIMHU JABUraTesiMu. Hanpspkenne nuTaHus MaroBbix

1 mT.

1 mrT.
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nsurareieii gHe 6osee 12 B.

CepBojiBUTaTebh YETBEPTON OCH JIOJDKEH 00€CTIeunBaTh TOBOPOT
WHCTPYMEHTA.

VYTroa noBopoTa MaHUIYJASTOPa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
meHee 180 rpagycos.

Jli1g onpeniesieHus MoJIOKEHNS MaHUITYJISITOpa IPU IOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH HCII0JIb30BAThCS SHKOJIED.

Yroa noBopoTa 3aHEr0 Mmiedya MaHUIyJsitopa He MmeHee 90 rpamxycos.

VYroa noBopoTta nepenHero mieya Mmanunyiasaropa He menee 100 rpagycos.
Jlnst onpeneneHns NOJOKEHUS 3aJHETO U NIEPEIHETO TUIeY MAaHUITYJIATOpa
JIOJIKEH MCIIOJIb30BaThCA TUPOCKOM. YTOJI TOBOPOTA MO YETBEPTOM OCH HE
meHee 180 rpagycos.

JlomxHa OBITh BOBMOYKHOCTh OCHAIIIEHHUS CMEHHBIMU HacaJKamu (Harpumep,
nepxaTellb KapaHjaama wid (jaoMacrepa, IpUcoCKa C CEpBOABUTaTEIEM,
MEXaHMYECKOE 3aXBATHOE YCTPOIMCTBO C CEPBOJIBUraTENIEM, YCTPOUCTBO IS
JIa3epHOU I'PaBUPOBKHU WIIH YCTPOHCTBO /it 3D-meuatn).

JlomxHa OBITh BOBMOYKHOCTH MOJKIIOUYEHUS JOTIOJHUTEIbHBIX YCTPOMCTB
(HampuMmep, TpaHCIIOPTEpa, pelibea A epeMenieHust podoTa, myiabTa
YIOPABICHUS TUIA J)KONUCTUK, KAMEPHI MAILIMHHOTO 3PEHUS, ONTHYECKOTO
JaTyuKa, MOAYJs OECIPOBOIHOTO JOCTYIA.

PoGoTr-manumynarop 1omkeH obecrneynBaTh epeMelieHne HacaIKy B
IIPOCTPAHCTBE, aKTUBALIUIO HACAJKH, BO3MOXHOCTb MOJy4EHHS] CUTHAJIOB OT
KaMmepbl U JaTYUKOB, BO3MOXKHOCTb YIPABJICHHS JOTIOTHUTEIbHBIMU
YCTPOMCTBaMHU.

Marepuan kopnyca — amomMuHuid. luametp pabodeii 30HbI (0e3 yuyera
HABECHOT'0 MHCTPYMEHTa U 4eTBepToi ocu) He MeHee 320 mm. MHTepdetic
noaxirouenus — USB.

JloJKeH UMEeTh BO3MOKHOCTh aBTOHOMHOM PabOThI M BHELTHETO
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YIpaBJICHUS.
VYnpapnsomuii KOHTPOJIIEp JOJDKEH ObITh COBMECTUM co cpeoi Arduino.
VYpaBiasoOmui KOHTPOJUIEP COBMECTUM CO CPEAOH NMPOTPAMMHUPOBAHUS
Scratch, u si3p1koM nporpamMmupoBanust C.
JlomxeH obecriedynBaTh MOBOPOT MO NEPBBIM TPEM OCSIM B 3a/IaHHBIN yroJ u
Ha 3a/IaHHBIN yroJI, IOBOPOT IO YETBEPTOM OCH Ha 3aJaHHBINA yroJ,
JBUKEHHE B KOOpAMHATHI X, Y, Z, IepeMelieHre Ha 3aJaHHOE pacCTOsSHUE
1o koopauHaraM X, Y, Z, nepefady JaHHBIX O TEKYIIEM ITOJIOKEHHUHU YIJIOB,
reperavy JaHHbIX O TEKYIIUX KOOpAUHATaX HUHCTPYMEHTA.
JloJKeH nmoaiep KuBaTh repeMenieHue B JeKapTOBbIX KOOPAUHATAX U yIiIax
MMOBOPOTA OCEM, C 3aIaHHON CKOPOCTHIO M YCKOPEHUEM.
Tunel nepeMelieHnii B IEKApTOBBIX KOOPAMHATAX: JBUKEHHUE I10
TPaCKTOPHUH, IBHIKEHHE I10 MIPAMOI MEX1y IBYMsI TOUKAMH,
MepenpHIrMBaHUE U3 TOUYKH U TOUKY (ITEPEHOC 0OBEKTA).
OO6pazoBareiabHbI KOMIUIEKT JOJKEH OBITh MpeIHa3HAYeH [l U3yUCHHS
POOOTOTEXHUYECKUX TEXHOJIOTUH, OCHOB HH(POPMALIMOHHBIX TEXHOJOTUHN U
TEXHOJIOTMI MPOMBIIIJIEHHON aBTOMAaTU3ALMH, a TAKKE TEXHOJOTHM
. MPOTOTUITMPOBAHUSA U aJIUTUBHOIO IIPOU3BOJICTBA.
OO6pazoBareabHbI HA0OP P p UL p A
B cocraB komILIeKTa A0JIKHO BXOJUTH:
JUISl U3yYEHUS . . .
1) HTeNIeKTya bHbIi CEPBOMOIYIIb C HHTETPUPOBAHHON CHCTEMOM
MHOTOKOMIIOHEHTHBIX 4 06
TIPABJIEHUS, IT03BOJIAIOLIEN OOBEIUHITE CEPBOMOLYIIN c OM I10
12. POOOTOTEXHUYECKUX yrip ’ o eIl p Ay APYE € IpYE I . 1 mr.
CHCTEM I nocieoBaTeIbHOMY HHTEpdelicy - He MeHee O1IT;
2) POGOTOTEXHUYECKHUI KOHTPOJIJIEP MOIYIBHOTO THIIA, TPEICTABIISIOIIAIA
MAaHUITYJISALUOHHBIX " . N op s
poGoTOB co00i1 0THOMIATHBIN MUKPOKOMIIBIOTEP C OTIEPAIMIOHHOM cucTeMoit Linux,

00BbeTMHEHHBIN ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TOMOIIBIO MIAThI
pacuupenus. Po60ToTeXHHUECKHI KOHTPOJIIEP I0JKEH YOBJIETBOPATh
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO SIIEP BCTPOEHHOI'O
MUKPOKOMIIBIOTEpA - HE MEHee 4, TaKTOBas 4acToTa sijipa - He MeHee 1,2
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I'Tu, o6sem O3V - He Mmeree 512 MO, mammane uatepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, uudpoBbie 1 aHAJIOTOBBIE TIOPTHI IS
MOAKIIIOUEHUS] BHEIIHUX YCTPOMCTB, a Takke WiFi min Bluetooth st
KOMMYHHMKAIMHU CO BHEIIHUMHU ycTpoiicTBamu. PoboToTexHHuecKkuii
KOHTPOJUIEP JIOJDKEH 00eciedrBaTh BOSMOYKHOCTh MPOTPAMMHUPOBAHHS C
noMol1kko cpencTB A3b1k0B C/C++, Python u cBoGoaHO pacnpocTpanseMoit
cpensl Arduino IDE, a Takxke ynpaBieHust MoeIsIMH pOOOTOTEXHUYECKUX
cucTeM ¢ momouisko cpeasl ROS.

3) BeraucnuTesnbHbIH MOIY/Ib CO BCTPOCHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BeraucnutenbHbIN MOy Th AOJKEH 001a1aTh BCTPOCSHHBIMU

1 (pOBBIMU OPTAMHU - HE MeHee 1 21T U aHaJIOrOBbIMH IMOPTAMHU- HE MEHEE
12mT. BEr4ucIuTenbHbIN MOTYITb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOTYJIEM
OecnipoBotHOM cBsi3u Tuna Bluetooth u WiFi st co3nanus amnmapatHo-
MPOTPAaMMHBIX pelIeHUH U "yMHBIX/CMapT''-yCTPOUCTB IS pa3paboTKu
pewenuit "MaTepHer Bemieit".

BorurcnuTenbHbIN MOTYNb TOJKEH 001aJaTh COBMECTUMOCTBIO C
nepu@epuiHbIMY IIaTaMu JUTs noAKiItoueHus k cetu Ethernet u
MOAKIIIOUEHUS BHEITHEH CHUIIOBOM HArpy3KH.

4) Moysib TEXHHYECKOTO 3pEHHSI, TIPEICTABIISIONINIA CO00# yCTPOMCTBO Ha
0a3e BBIYUCIUTEIHLHOTO MUKPOKOHTPOJIIEpA U MHTETPUPOBAHHOMN KaMephbl,
obecrneunBaroliee pacno3HaBaHue MPOCTEHIINX U300paKEHUH Ha MOYJIE 3a
c4eT COOCTBEHHBIX BBIUMCIUTEIHHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moaynb TEXHUYECKOTO 3pEHHS TOJDKEH 00eceunBaTh BO3MOKHOCTD
OCYILIECTBIISITH HACTPOUKY AKCIO3UIINH, Oananca 6enoro, HSV
COCTaBIISIONIUX, TUIOIIAAN OOHAPYKUBaeMOW 001acT 300paxKeHus,
OKPYTJIOCTH OOHAPYKMUBAEMOU 00IaCTH U300paKEHUS, TIOT0KEHHE
0oOHapyXHBaeMbIX 00JIacTell OTHOCUTENHHO APYT APyra

Moaynb TEXHUYECKOTO 3PEHHSI TOJKEH HMETh BCTPOCHHBIE HHTEP(EHCHI -
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o0opynoBaHust

Kpatkue npuMepHbIe TeXHUYECKHE XapaKTePHCTUKH
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NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

SPI, UART, I2C unu TTL nns xoMMyHUKaluu Apyr ¢ APYroM HiIu
BHEIIHUMH YCTPOWCTBAMH.

5) KoMIuieKT KOHCTPYKTUBHBIX AJIEMEHTOB U3 METaJUIa JUTsl COOPKU MOJICIN
MaHUITYJISTOPOB - HE MeHee 11iT;

6) KoMruiekT 351eMeHTOB 1151 COOPKH BaKyyMHOT'O 3aXBaTa - He MeHee 11T,
OO6pazoBaTeabHBIN POOOTOTEXHUUECKHI KOMIUIEKT JODKEH COJIEPIKATh
Ha0op OMOIMOTEK TPEXMEPHBIX MOJICTICH I MPOTOTUITUPOBAHUS MOJIEIIEH
MOOMJIbHBIX M MAHUITYJISIIUOHHBIX pOOOTOB pa3iuyHOro Tumna. B cocras
KOMILJIEKTA J0JKHBI BXOIUTh MHCTPYKIIMHM U METOJIMYECKHE YKa3aHUSI 110
pa3paboTKe TPEXMEPHBIX MOJIEIEH MOOMIBHBIX POOOTOB,
MaHUIYJSIUOHHBIX POOOTOB C pa3IMYHBIMU TUIIAMU KUHEMATUKHU (YriioBas
KMHEMAaTHKa, MJI0CKO-TlapajieibHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA unu peluakHasi KHHeMaTHKa, argopma Ctroapra U T.I1.).
O6pazoBarenbHbI POOOTOTEXHUUECKUN KOMIUIEKT JIOJDKEH COAEePKATh
HWHCTPYKUHUU MO MPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIUU U METOIUKHU
OCYILIECTBIICHUS MH)KEHEPHBIX PACUE€TOB IIPU MPOESKTUPOBAHUH (pacyeThl
Harpy3kd ¥ MOMEHTOB, pacyeT MOIIIHOCTH MPUBOJIOB, pacyeT NapaMeTpoB
KMHEMAaTUKH U T.11.), HHCTPYKIIUHU T10 pa3pabOTKe CUCTEM YIPaBICHUS U
MPOrPaMMHOTO OOecTieueHus AJisl yIpaBieHus poO0TaMu, HMHCTPYKIUHU U
METOAUKH IO pa3pabdOTKe CUCTEM YIPABICHUS C DIEMEHTaAMHU
WCKYCCTBEHHOT'O MHTEJUICKTA U MAIIMHHOTO OO0Y4YEHHS.

Komnn

IOTEepHOE 000pyA0BaHUE

13.

HoytGyx

®opm-pakrop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasl Kl1aBuaTypa: HaJu4due;
Pycckas packiaaka KiaBuaTypbl: HAIMUUE;
Jluaronane 5kpaHa: He MeHee 15,6 qolMoB;
Paspemenue skpana: He MeHee 1920x1080 nukceneit;

1 mT.

1 mT.
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KonunuectBo siaep nponeccopa: He MeHee 4;

KonnyecTBo MOTOKOB: HE MeHee §;

bazoBas TakToBas yacrora mpoueccopa: He meHee 1 ['T;
MakcumanbHasi TAKTOBasi 4acToTa mpoiieccopa: He menee 2,5 I'T;
Komr-mamste mporieccopa: He Menee 6 Moaiir;

O0beM yCcTaHOBIIEHHOM OTIEpaTUBHON MaMsITH: HE MeHee 8 ['0ailT;
O6beM noaaepKUBaeMoil onepaTuBHON NaMsTH (711 BOZMOKHOCTH
pacmupenus): He MmeHee 24 ['0aiT;

O0bem HakonuTelg SSD: He meHee 240 I'0aiiT;

Bpemst aBToHOMHOM pabOTHI OT OaTapen: HE MeHee 6 4acoB;

Bec HOyTOYKa C yCTaHOBIEHHBIM aKKyMYJIITOpOM: He Oojee 1,8 KT;
Buemrauit uatepdeiic USB cranmapra He HuKke 3.0: HE MeHee Tpex
CBOOOIHEIX;

Buemrauit uatepdeiic LAN (Mcmosb30BaHue MEPEXOTHUKOB HE
MPEelyCMOTPEHO): HAJINYHE;

Hanuuune monyneit n untepgeiicon (MCMOIb30BaHUE TIEPEXOTHIUKOB HE
npeaycmotpeHo): VGA, HDMI,

becnpoBoHas cBsi3p Wi-Fi: Hanuuaue ¢ nmoaaepxkoi ctangapra IEEE
802.11n nnu coBpeMeHHEE;

Web-kamepa: namuuue;

Manunynsatop "Mblllib": HaTU4KE;

[IpenycranoBneHHas onepalroHHas cucTeMa ¢ rpaguuecKkum
MOJIb30BaTEeNbCKUM UHTEp(Peticom, obecreunBaroiias padoty
pacipoCTpaHEHHBIX 00PA30BATENBHBIX M OOIIECUCTEMHBIX MTPUIIOKEHUMN:
HaJu4ue.

14.

Tenexka-xpaHuiuiie
HOYTOYKOB

THUII KOpITyCa: MCTAJI;

BO3MOXKHOCTE 0€3011aCHOTO 3alUIICHHOTO 3aMKOM XpAaHCHUA H0yT6yKOBI

HaJIn4uce,

1 mrT.

1 mrT.
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KoanvecTBo eqmHAI 115
NpoPHUIBLHOTO
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o0meodpa3oBaTebHbIE
OpraHu3anuu), ei. u3M.

BO3MOXHOCTb 3apsiIKM HOyTOYKOB: HAJIMYKE, NOJIEpHKKa HOYTOYKOB U3
KOMILJIEKTA MTOCTaBKH;

Hanuuue poyrepa Wi-Fi crangapra 802.11n unu coBpemensee: 1 mr.
MoJJIep’KKa HOYTOYKOB M3 KOMILJIEKTa MTOCTaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, OJJEpkKa HOYTOYKOB U3 KOMIUIEKTa
MTOCTaBKU;

Hamnpspxenue maranust: 220B\500;

[ToTpebnsemast momHOCTh, BT (Makcumym): 2500;

[ToTpebnsemslii TOK, A (MakcumyMm): 12;

JlnuHa mHypa 3JIeKTPONUTAaHUS: OT 2,5 MeTpa;

3amura OT NepeHanpsHKEHUs, KOPOTKOTO 3aMbIKaHUs: HATMYHE;
Kouneca st nepeIBUXKEHUS C TOPMO30M: HAJIMUHE.
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