CTAHOAPTHbIA KOMNNEKT

EcTecTBEHHOHAy4YHasA HanpaB/eHHOCTb (0buwee obopyaoBaHune; Guonorma, xumms, pUsnka)

Kon-Bo eanHuy

HanmeHoBaHue
Ne o6opyaoBaHmA KpaTKue npumepHbie TeEXHUUECKUE XapaKTePUCTUKU oﬁopyp.oafl-mn anal
cpeaHei WKoAbl
1.1. Undposasn Uundposoit gatumnk anektponposogHocTh. Lindposon aatumk pH. Unudposoit gatunk nonoxKeHus.
nabopatopus Undposoit gaTumk Temnepatypsbl. LUdpposoit gaTumk abcontoTHoro gasnaeHus. Lndpposoii
yuyeHnyecB5:B11kas ocumnnorpaduyeckmii 4aTumK. Becbl aneKkTpoHHble yuebHble 200 r MuKpockon: undposoi nam
(dn3mKa, xumus, onTU4Yeckui ¢ ysennderHmem ot 80 X. Habop ana M3roToBAEHMA MUKPONPENApPaToB.
6uonorusa). Mukponpenapatbl (Habop). CoeanHUTENbHbIE NPOBOAA, MPOrpaMMHOe obecneyeHue,
MEeTOANYECKME YKAa3aHUA; KOMNAEKT CONYTCTBYIOLMX 3N1EMEHTOB A4J1A ONbITOB MO MEXAHMUKE;
KOMMJIEKT COMYTCTBYHOLUMX 3/1IEMEHTOB 4151 OMNbITOB NO MONEKYNAPHON PUMNKE;
KOMMJIEKT COMYTCTBYHOLUMX 3/1IEMEHTOB 4151 OMNbITOB NO
3NEKTPOANHAMMKE;
KOMMJIEKT COMYTCTBYHOLMX 3/1IEMEHTOB 4151 OMNbITOB MO ONTUKe
1.2. KomnnekT nocyabi u LLItaTMe nabopaTopHbLIN XMMUYECKNI

obopyanoBaHus ana
Y4YEHUYECKMX OMbITOB
(dm3mKa, xumus,
buonorus).

Habop yawek MNetpun

Habop MHCTPYMEHTOB NpenapoBasibHbIX

JloXKKa ANnA CXUraHUA BeLLecTs

Ctynka ¢dapdopoBan c NecTMkom

Habop 6aHOK Ans xpaHeHus TBepablx peaktueos (30 — 50 mn)
Habop cknsaHOK (dnakoHOB) ANs XpaHEHUS PacTBOPOB PEaKTUBOB
Habop npmbopok (MX-14, MX-16)

Mpubop ana nonyyeHus rasos

CnupTtoBKa

loptoyee ona cnMpTOBOK

dunbTpoBanbHan bymara (50 wr.)

Konba KoHnueckasn

Manoyka cTekNsAHHaA (C pe3aNHOBbIM HAKOHEYHMKOM)
Yaweyka gns BbinapmuBaHma (BbiNnaputesibHasa Yyalleyka)
MepHbIV LMANHAP (N1aCTUKOBbIN)

BopoHKa cTeknaHHas (manas)

CTaKaH CTeKknsaHHbIN (100 mn)




la3ooTBOAHAn TPyOKa

2.1.

KomnneKT BAa*KHbIX
npenapartos
AEMOHCTPALMOHHBbIN.

HasHayeHue: AeMOHCTPaLMOHHOE., MaTepuan KOHTENHepa: NNacTUK, repMeTUYHas KpblLIKa:
HaNnumMe, KpenaeHMe 3KCNOoHaTa: Hainume, KOHCePBUPYIOLLEE BELLLECTBO: Ha/IMUMe, HaKnenKa ¢
HanMeHOoBaHWEM: Hanuune.He meHee 10 NpenapaToB U3 NPMBEAEHHOrO HUXKeE CruCKa:
BnakHbili npenapat "be33ybka"
y
BnakHbili npenapat "lagtoka"
4
BnakHbili npenapat "BHyTpeHHee cTpoeHMe B PoXOHOroro Mmosiitocka"”
y
BnaHblli npenapat "BHyTpeHHee cTpoeHue Kpbicbl”
BnakHbili npenapat "BHyTpPeHHee CTPoeHMe NAryLwKn"
y
BnakHbili npenapat "BHyTpeHHee CTpoeHue NTuubl"”
y
BnaHblli npenapat "BHyTpeHHee cTpoeHue pbibbl”
BnakHbili npenapat "Kapacb"
BnakHbili npenapat "KopeHb 6060BoOro pacteHus ¢ KnybeHbkamn"
BnaxHblli npenapart "KpeseTka"
BnakHbili npenapat "Hepenga"
4
BnaxHblli npenapart "Pa3sutne Koctncto polbol”
BnakHbili npenapat "Pa3sutue Kypuubl"
BnaxHblli npenapart "Cundpomenysa”
L,
BnaxHblii npenapat "TputoH"
BnakHbili npenapat "Yepenaxa 6010THan"
BnaxHblii npenapat "Yx"
BnakHbili npenapat "Awepnuya”
wepwy,




2.2

KomnnekT repbapues
[,EeMOHCTPALMOHHbIN.

HasHauyeHue: AeMOHCTPaLMOHHOE,

OCHOBa A1 KpenieHus: repbapHbIi INCT,

CMWCOK 3KCMOHATOB: Han4ne

He MeHee 8 repbapunes 13 NPMUBEAEHHOIO HUMKE CrucKa: HasHavyeHue:
OEMOHCTPALMOHHOE,

OCHOBa A1 KpenieHus: repbapHbIin INCT,

CMWCOK 3KCMOHATOB: Hanune

He MeHee 8 repbapuneB U3 NPUBEAEHHOIO HUMKE CMUCKA:

lepbapuii "[epeBba N KycTapHUKN"

lepbapuii "OQukopactywme pacreHmns"

lepbapuit "Kopmosble pacteHns" lepbapuii "KynbTypHble pacteHuns"
lFepbapuii "/lekapcTBeHHble pacTeHua"

lepbapuii "MepnoHoCHble pacTeHns"

lepbapuii "Mopdonorusa pacreHnin"

lepbapuii "OCHOBHbIE rpynnbl pacTeHnin"

lepbapuii "PactutenbHble coobuiectsa”

lepbapuii "CenbCKOX03a8MCTBEHHbIE pacTeHna"

lepbapuii "ApoButble pacteHma"

lepbapuii K Kypcy OCHOB No obuien buonormn

2.3.

Komnnekr
KONNEKUMIA
[,EeMOHCTPALMOHHbIM
(no pasHbIM TEMam
Kypca 6uonorun).

HasHayeHue: 4eMOHCTPaLNOHHOE,

OCHOBa A1A KPenaeHua: Haandme,

HaKNEeMKU C HAMMEHOBAHUEM: HaUYMe

He meHee 10 Konnekumi U3 NpuBeLeEHHONO HUMXKE CIUCKA:
Konnekums "MonocemeHHbie pacteHuma"

Konnekums "Obutatenn mopckoro aHa"

Konnekums "MNaneoHTtonornyeckan"

Konnekuums "MpeactaButenm oTpsaa0B HaCEKOMBbIX' KOIMUYECTBO
HaceKoMbIX: He meHee 4

Konnekuwms "Mpumepbl 3aWMTHbIX NPUCAOCODIEHUIN Y HaceKoMbIX"
Konnekums "MpucnocobutesnibHble U3MEHEHNA B KOHEYHOCTAX
HaceKombIx"

Konnekuns "Pa3BuTre HaCEKOMbIX C HEMONHbIM NpeBpalLeHnem"
Konnekuus "Pa3BuTne HaCEKOMbIX C MOAHbIM NpeBpalLeHnem"
Konnekuns "Passutne nweHuybl"

Konnekuwns "Pa3sutne 6ab6oukmn”

Konnekuns "PakoBUHbI MOAIOCKOB"

Konnekums "Cemeictea 6abouek"




Konnekuwns "Cemeicrea KyKkos"

Konnekums "CemeHa v nnoapl"

Konnekums "®opma coXpaHHOCTU MCKOMAEMbIX PACTEHUN U KUBOTHbIX"
Habop naneoHTOoNOrMYECKMX HAXoA0K "MponcxorKaeHne Yyenoseka"
KOJINYECTBO MoAesieli: He meHee 14

3.1.

JeMOoHCTpaumoHHoe
obopyaosaHue.

CocTaB KomnnekTta: CTOAUK NogbemHbli HasHaveHme: cbopka yuebHbIX yCTaHOBOK, pasmep
CTONEWHUUpI: He meHee 200*200 MM, NNaBHbIV NOABEM C MOMOLLBIO BUHTA: Haanuue LLTtatus
[,EeMOHCTPAUMOHHbBIN XMMUYECKUIA: HasHauyeHne: AeMoHCTpauma npmbopos 1 yCTaHOBOK, Onopa,
CTEPXKHW, Nankn, MydTbl, KO/bLLA: HaMYNE, BO3MOXKHOCTb 3aKpeneHns 31eMeHTOB Ha PasIYHOM
BbICOTE: Ha/IM4YMe AnnapaT 414 NPOBeAEHUA XMMUYECKMX peaKkLnit: HasHavyeHre: 4eMOoHCTpaLms
XMMUYECKUX PeaKLMin, NOrN0oTUTE b MAapPOB M ra3oB: Ha/iMumMe, MaTepuman Konbbl: ctekno Habop gns
3N1EKTPO/IM3a AEMOHCTPALMOHHDIN: HazHayeHne: n3yyeHne 3aKOHOB 3NEKTPO/IM3A, COOpPKa moaenmu
AKKYMYJIATOPA, EMKOCTb: Ha/IMYMeE, 3EKTPOAbI: Hannune KoMnnekT MepHbIX KOnb manoro obbema:
HasHauyeHue: AeMOHCTPaLMOHHbIE OnbITbl, 06bem Ko16: oT 100 ma ao 2000 M, KOIMYECTBO KONO:
He meHee 10 wT., matepuan Konb: ctekno Habop dnakoHos (250 — 300 ma ana XpaHEHMA PacTBOPOB
peakTMBOB). HasHayeHWe: xpaHeHMe PacTBOPOB PEAKTMBOB, KONNYECTBO GpIaKoOHOB: He MmeHee 10
WT., MaTepunan GaakoHOB: cTeKNO0 NpobKa: Hannume Mpubop ANA ONbITOB MO XMMUK C
3N1EKTPUYECKUM TOKOM (NnabopaTopHbiif)

Mpubop ANna MANKOCTPaLMM 3aKOHA COXPaHEHMA MacCbl BELLECTB: cocy. JTaHAoNbTa: Hanuume,
npobKa: Hannuue,

TMN Npubopa: AEMOHCTPALMOHHbIN

JenntenoHas BOpoHKa: HasHauyeHwWe: pasaeneHme AByX KUAKOCTEN No NAOTHOCTU, maTepuan
BOPOHKMU: CTEKNO

YcTaHOBKa 418 NeperoHku BelLecTs: HasHayeHne: AeMOoHCTpaLma

OYUCTKM BELLECTBA, NEPETOHKA,

KONObI, XONOANABbHUK ANA OXNAXKAEHMA, ANNOHK, NPobKa: Hannyme,

LJ/IMHA YCTAHOBKU: He meHee 550 mm

MNpubop Ana nonyyeHms rasos: Ha3Ha4YeHMe: NONyYeHME ra3oB B MasblX

KONMYecTBax,

COCTaB KOMMJ/IEKTA: He MeHee 6 NpeaMeToB

baHa KombUHMpoBaHHaA nabopaTopHana: baHA BogAHasA: Hannume,

KO/IbLLa CMEHHbIe C OTBEPCTUAMM PA3HOro AMameTpa: Haanuume,

NJNTKa 3/IEKTPUYECKAA: Hanume




dapdopoBsas cTynKa c necTMkom: HasHaueHue: gna pasmesibyeHns
KPYMHbIX GpaKLmMii BELLECTB U MPUTOTOBAEHMA NMOPOLLKOBbLIX CMeCeM
KomnneKkTt tepmometpos (0—100 C; 0 - 360 C)

3.2.

Komnnekrt
XUMUYECKNX
PEaKTUBOB.

CocTaB KomnnekTta: Habop «Kucnotbl» (a3oTHas, cepHas, consHas, optodpocdopHan) Habop
«Tuapokenabl» (rmapokena 6apus, rMAPOKCUA Kanus, ’MAPOKCUA, KanbLUmaA, TMAPOKCUA HaTpus)
Habop «OKkcnabl meTannos» (antoMUHUA OKcuAa, 6apusa okeua, xenesa (I11) okena, Kanbuma okema,
marHus okeua, meaum (11) okena, umMHka okena) Habop «lLllenoyHbie v WenoYyHo3emenbHble
MeTaNbl» (MUTUI, HaTpUIA, KanbLmii). Habop «MeTannbi» (aflOMUHUIA, XKene3o, MarHuin, measb,
LMHK, 0/10B0)

Habop «LllenoyHble 1 LWeno4YHo3eme ibHble MeTabl» (MUTUIA, HaTPUIA,

KasbLunit)

Habop «OrHeonacHble BewecTBa» (cepa, pocdop (KpacHbIl), okema,

docdopa(V))

Habop «lanoreHbl» (noa, 6pom)

Habop «lanoreHnapi» (antoMUHUA XN0pUA, aMMOHUA x1opua, bapusa

xnopua, xenesa (lll) xnopua, kKanus noaua, Kanua xaopua, Kaabums

X10pua, AMTUA XNopua, marHua xaopua, meau (Il) xnopua, HaTpus

6pomua, HaTpua GpTopua, HaTpUA X10pUA, LIMHKA Xnopua)

Habop "Cynbdatbl, cybduabl, cyibduTbl" (antommHmns cyabdar,

ammoHua cynbdar, enesa (1) cynbodua, xenesa (Il) cynbdat, 7-mu

BOAHbIN, Kanua cynbdart, kobanbTa (Il) cynbdat, marHma cynbdaT, meau

(1)) cynbdat 6e3BoaHbIN, Mmean (1) cynbdat 5-TM BOAHbLIN, HaTpuUA

cynbduna, HaTpUs cynbduUT, HaTpPUA cynbdaT, HaTpua rngpocyaboar,

HUKens cynbdat

Habop "KapboHatbl" (ammoHMA KapboHaT, Kanua kapboHat, meam (I1)

KapboHaT OCHOBHOW, HAaTPWUs KapboHaT, HAaTPUA TMAPOKapPHOHaT)

Habop "docdaTbl. CunuKkathl" (Kanma moHornapoopTtodocdart, HaTpus

CU/IMKAT 9-TW BOAHbIN, HAaTPUA opTodocdaT TpexsamelleHHbIN, HaTpuA

aurnapodocdar)

Habop "AuetaTbl. PogaHuabl. CoeanHeHuUs xenesa" (Kaaums auerar,

Kanusa ¢eppo(ll) rekcaumanung, kanms peppo (lll) rekcaumoHuma, Kanmsa




pogaHug, HaTpus aueTaT, CBMHLUA aueTaT)

Habop "CoeanHeHuna mapraHua" (Kanma nepmaHraHat, mapraHua (1V)
oKeua, mapraHua (1) cynbdat, mapraHua xnopua)

Habop "CoeanHeHuna xpoma" (aMMOHMA AUXPOMAT, Kanua ANXpomar,
Kanusa xpomart, xpoma (Ill) xnopug, 6-T1 BogHbIiM)

Habop "Hutpatbl" (aNtOMUHUSA HUTPAT, AMMOHMA HUTPAT, KaNus
HUTPAT, Kanbuma HUTpPaT, meam (Il) HUTpaT, HaTpuA HUTPaAT, cepebpa HUTPaT)
Habop "MHankaTopbl" (nakmona, MeTUI0BbI OpaHKeBbIN,
deHondTaneuH)

Habop "Kucnopoacoaepxatime opraHuyeckue setectsa” (aLeToH,
rANLEPUH, AM3TUN0BBIN 3dUMpP, CNMPT H-BYyTMNOBLIN, CINPT
M30aMW/I0BbIN, CMNPT U300YTUOBbIN, CINPT STUIOBLIN, peHo,
dbopManuH, STUNEHTINKONb, YKCYCHO-3TUNOBbIN 3$Up)

Habop "Yrnesogopoabl" (6eH3uH, rekcaH, HedTb, TONYyOnN,
LUMKNOrecKaH)

Habop "Kucnotbl opraHmyeckne" (KUCnoTa aMmMHOYKCYCHasnA, KUCI0Ta
6eH30iMHasA, KMC/I0Ta Mac/asiHan, KUCA0Ta MypaBbMHan, KUCI0Ta
0/1eMHOBasA, KMC/I0Ta NaIbMUTUHOBAA, KUCAOTA CTeapMHOBas, KMUC/OTa
YKCYCHasn, KACNOTa LaBeneBas)

Habop "Yrnesoabl. AMUHbI" (QHWUAWH, aHUIUH CEPHOKUCABIN , [rNI0K03a, METUNAMUH TMAPOXI0PUL,
, caxaposa)

3.3.

KomnnekTt
KONNEKUMI U3
cnucka.

HasHauyeHue: AeMOHCTPaLMOHHOE, BMA YNAKOBKU: KOpobKa, onucaHume: Haandme Cocras
KomnaekTa: Konnekuma "BonokHa" Konnekumsa "KameHHbI yronb u NnpoayKTbl ero nepepabotkm”
Konnekuus "MeTannbl n cnnasbl” Konnekuus "MuHepanb! v ropHble nopogabl” (49 Bnaos)
Konnekuns "MuHepanbHble yaobpenunsa" Konnekums "Hedtb M npoayKTbl ee nepepabotkn”
Konnekuwms "Mnactmaccol” Konnekyma "Tonameo" Konnekums "YyryH m ctans"” Konnekums "Kayyyk"
Konnekuwms "LLkana TBepgoctn”. Habopobl 41 MOAENMPOBAHNA CTPOEHUA OPraHNYECKMX BELLECTB
(y4yeHnyeckue) He meHee 4 wWr.




4.1.

ObopyaoBaHue ana
LEMOHCTPALMOHHbIX
OnbITOB.

CocTaB Komnnekra: LLUTaTMe AeMOHCTPaLMOHHbIN: HasHayeHWe: npoBeaeHne AeMOHCTPALMOHHbIX
ONbITOB, OCHOBaHWeE, CTEPXKEHb, /1AMNKKU, KOoAbLa, MydTbl: HannumMe CTOAUK NOAbEMHbIN: Tun
CTONMKA: y4ebHbI/nabopaTopHbIi, onopa, CTepsKeHb BUHTOBOM, BUHT PEry/IMPOBOYHbIN: Hasnuue,
bYHKLMA NogbemMa M ONyCKaHMA CTOINKA: Hannvme MCTOYHMK NOCTOAHHOIO U NepeMeHHOoro
HanpsaxXeHWA: HazHauyeHue: oA NUTaHMA peryimpyemblM NnepemMeHHbIM U MOCTOAHHbBIM TOKOM
3/IEKTPUYECKMX CXeM, YacToTa, l'y: 50, noTpebaseman moliHoOCTb, BA: 10 MaHOMETpP KWUAKOCTHOM
AEeMOHCTPALMOHHbIN: HasHauyeHume: ans uamepeHua gasneHms o 300 mm BogAaHOro cto16a Bbille U
HUKe aTMochepHOro fasneHus, cteknaHHaa U-obpasHan TpybKa Ha noacTaBke: Hanamnume KamepToH
Ha pe3oHaHCHOM siluKe: HazHavyeHMe: s AeMOHCTpaLUUmM 3BYKOBbIX KoiebaHWii U BOH, ABa
KaMepTOHa Ha PE3OHUPYIOLWMX ALMKAX: Haanumne, Pe3HOBbI MOIOTOYEK: Hanyme Hacoc
BaKYYMHbI C 3N1eKTPONpmMBOAOM: HasHaueHme: co3gaHne paspaKeHnsa Uam n3bbITOYHOro AaBAeHMA
B 3aMKHYTbIX 06 beMaXx, OMNbITbl: KNNEHWE KUAKOCTM NPU NOHUKEHHOM AABJEHUN, BHELLHEE U
BHYTpPEHHee fasneHune u ap. Tapesika BakyymHanA: HasHaueHue: 4eMOHCTpaLmaA OnbITOB B
3aMKHYTOM ob6beme C pasperkeHHbIM BO34YyXOM, OCHOBaHME C KPaHOM, KOJIOKO/ U3 TOJICTOFO CTEKNA,
pe3nHoBas

NPOKNAAKA, SNEKTPUYECKUIA 3BOHOK: Hann4ymne

Bepepko Apxmmega: HasHaueHWe: 4eMOHCTpaLLMa AeNCTBUA KULKOCTH

Ha NOrpy*KEHHOE B HEE TENO N U3MEPEHUNE BENNYNHDI BbITa/IKMBAIOLLEM

CUJIbI,

BELEPKO, TENO LNUANHAPUYECKOM GOPMbI, NPYKUHHbIA AUHAMOMETP:

Hanuuue

OrHuBo Bo3ayLwHoe: HasHayeHne: AeMOoHCTpaLmA BOCN/IaMeHeHunA

roproyert cmecu nNpu ee BbICTPOM CKaTUM,

TONCTOCTEHHbIV LUAMHAP, NOPLUEHb HA METANIZIMYECKOM LUTOKE C

PYKOATKOW, NOACTaBKA ANA LMANHAPA: HAaMuune

MNpubop ANa AeMOHCTPaLMK AaBAEHMA B *KUAKOCTU: HasHayeHue:

[EeMOHCTpauUmsa U3MEHEHNA [aBNEHUA C TNYBUHOM NOrpy»KeHus,

[ATYUK JABNEHUSA, KPOHLITENH AN5 KPeneHWa Ha CTeHKe cocyaa:

Hanuuue

Mpubop Ana AeMOHCTpaLMn aTmochepHoro aAasneHuns (maraebyprckue

nosywapus): HasHayeHue: 4eMOHCTpauma cuabl aTMochepHoro

[aBneHus,

[,Ba PA3beMHbIX META//IMYECKMX MONYLLIAPUA C MPOYHbIMU PYYKaMMU 1

XOpOoLOo NpUWANGOBAHHBIMM KPAAMM, HUMNMESb C KPaHOM: Ha/IMuMe,

CO3/Z,aBaemoe BHYTPU LLIAPOB BAKYYMMETPUYECKOE AaB/IEHNE: HE MeHee

0,05 MMa,

MaKcMMmanbHoe paspbliBatollee ycuave: He meHee 90 H




Habop Ten paBHoro o6bema: HasHayeHue: Ana onpeseneHuns um
CPaBHEHMA TENJIOEMKOCTU U NAOTHOCTU PA3/IMYHbIX TBEPAbIX
MaTepunanos,

LMIMHAPLI U3 Pa3/IMYHbIX MaTepunanos: He MeHee 3 WT.,

KPIOYKKM A/1A NoABELINBAHUA LUINHAPOB: Haanuyue

Habop Ten paBHoI macchl: HasHayeHue: gns onpegeneHma u
CPABHEHMIO NAOTHOCTU Pa3/INYHbIX MaTEPMAOB, LMANHAPLI U3 PA3INYHbIX MAaTEPUANOB: HE MeHee
3 wr,,

KPIOYKKM A/1A NoABELINBAHUA LUINHAPOB: Haanuue

Cocyabi coobuwaroumecs: HasHayeHne: gemMoHCcTpauma 0AMHAKOBOrO
YPOBHSA OAHOPOAHOW }UAKOCTU B COODLLAIOLNXCA MeXay cobol
cocyaax pasHon popmbl,

coobulatoumecs CTekNsAHHbIE TPYOKM pa3HoM GopMbl: HE MeHee 3 LWT.,
noAcTaBKa: Hannume

TpybKa HbloToHa: HasHayeHune: gemMmoHCcTpaumsa o4HOBPEMEHHOCTHU
nageHns PasanYHbIX TEN B Pa3perKeHHOM BO34yXe,

dYHKUMA NOAKNOYEHUA K BAKYYMHOMY HAcocy: Hanume,

AJIMHA TPYOKU: He meHee 80 cm.,

pesnHoBble NPOBKKU, HUMNMNENb: HanYKe,

KONMYEeCTBO Tes B TPyOKe: He MmeHee 3 WrT.

LWap Mackana: HasHayeHme: AeMOoHCTpauma nepesayn nponsBoLnMoro
Ha XMAKOCTb AAB/EHNA B 3aMKHYTOM COCYAeE, AEMOHCTPALMA NogbEMA
KMOKOCTU Noa AencTBUEM aTMOCHEPHOrO AaB/ieHUs,

METANIMYECKNI UMANHAP C ONpaBamMu, MOPLUEHDb CO LUITOKOM, NOJbIN
METAN/IMYECKUIA LLAP C OTBEPCTUAMM: HAIUYME,

OJVHA UMAnHAPa: He MmeHee 22 Cm,

AWameTp Wapa: He meHee 8 cm

LLap ¢ Konbuom: HaszHavyeHme: 4eMOHCTpauma pacllnpeHms TBepaoro
Tena nNpw HarpesaHuu,

LWITATUB, META/IINYECKOE KO/bLO C MydTOM, LWAP C LLENOYKOM: Ha/IMuMe,
OJIMHA uenodKku: He meHee 80 mm,

ANameTp Wwapa: He meHee 25 mm

UnnnHapobl CBMHLOBbIE CO CTPYrom: HasHaueHme: AeMoHCTpaLms
B3aMMHOIO NPUTSKEHUA MEXKAY aTOMaMM TBEPAbIX Tef,

KONNYECTBO OAMHAKOBbLIX LIMANHAPOB: HE MeHee 2 WT.,

maTepuan UMANHAPOB: CTafb U CBUHEL,

KPIOYKKM A4/1A NoABELINBAHUA: Ha/IMYMeE, CTPYT, HanpaBasaoLWwaa TpybKa: Hainume




Mpubop /leHua: HasHauyeHuMe: ana nccnenoBaHua 3aBUCUMOCTHU
HanpaB/ieHMA NHAYKLUMOHHOIO TOKa OT XapaKTepa U3MeHeHus
MarHUTHOrO NOTOKa,

CTOMKa C KOPOMBbIC/IOM: Ha/inuune,

KONNYECTBO alOMUHMEBDLIX KOJIEeL,: He MeHee 2 WT.,

npopesb B 04HOM M3 KOJeL,: Hanmuune

MarHuT ayroobpasHbii AEMOHCTPALMOHHbIN: HasHayeHue:
[,EeMOHCTpauusa CBOMCTB NOCTOAHHbBIX MAarHUTOB,

TUMN MarHMUTa: HaMarHM4YeHHbI 6PYCOoK,

KONNYECTBO LBETOB MarHMTa: He MeHee 2,

0603HaYyeHMe NoACOB MAarHUTa: Hanmuune

MarHuT NoN10COBOM AEMOHCTPaLMOHHbIN (Napa): HasHauyeHwue:
[EeMOHCTpauus CBOMCTB NOCTOAHHbBIX MAarHUTOB,

TN MarHMTa: HAMarHMYeHHbI 6PYCOK NPAMOAMHEHOMN GOpPMblI,
KONMYEeCTBO LBETOB MarHMUTa: He MeHee 2,

0603HaYyeHMe NoACOB MArHUTa: Hanmuune

CTpenkn marHUTHbIe Ha WTaTMBax: HasHauyeHme: geMoHCcTpauus
B3aMMOAENCTBUA NONKOCOB MarHUTOB, OPUEHTALMN MArH1Ta B
MarHUTHOM noe,

HaMarHW4YeHHas CTpesika: Haandume,

KONNYEeCTBO LBETOB MarHMTa: He MeHee 2,

noAcTaBKa: Hannume

Habop aemoHcTpaUMoHHbIN "IneKkTpocTaTnka" (snekTpockonsbl (2 wr.),
CyAnTaH (2 WTt.), NasoyKa CTeKNAHHAA, NaloyYKa 360HMTOBaASA, LUTATMBbI
usonumpytowme (2 wr.)

MalwuHa aneKTpodopHan UM BbICOKOBO/IbTHbIA UCTOYHUK:
HasHayeHue: gns nonyvyeHMaA 3NEeKTPUYECKOro 3apsaaa BbICOKOro
NOTEHLMANA M NOSIYYEHMA MCKPOBOTO Pas3psaa,

AVCKU Ha CTOMKax: Ha/lMuMe, KOIMYECTBO JIENAEHCKMX DAHOK: He MeHee 2,
noAcTaBKa: Hannume

KomnnekT nposogos: anHa: He meHee 500 mm - 4 wT, 250 mm - 4 wr.,,
100 mm - 8 WT., Ha3HaYeHuMe: ANA NOAKNOYEHUA AEeMOHCTPALMOHHbIX
nprMbopoB 1 060pyA0BaAHUA K UCTOYHMKY TOKA, A/1a c6opKu
3/IEKTPUYECKMX LIEeNeNn, BKIOUYAs 3N1eMeHTbl U3 paboTbl "MOCTOAHHbIN
3/1IEKTPUYECKMI TOK"




4.2.

ObopyaoBaHue ana
nabopaTtopHbIX paboT
N yd4eHn4ecKkunx
onbiToB (Ha 6ase
KOMNNEKTOB ANA
ora).

LLtaTnB N1abopaTopHbIN C AepKaTENAMN BECbI 3/IEKTPOHHbIE MEH3YPKa, npeaen nsmepeHuns 250 mn
AmHamomeTp 1H guHamomeTp S5H umnmHap ctanbHon, 25 cM3 LMAMHAP antoMUHUEBDBIN 25 cm3
UMANHAP alOMUHUEBBIV 34 CM3 UMANHAP NAACTUKOBbLIN 56 cM3 (g5 nsmepeHuns cunbl Apxumena)
npykuHa 40 H/m npyskmnHa 10 H/m rpysbl no 100 r (6 wT.) rpy3 HabopHbIN ycTaHaBAMBaET Maccy €
warom 10 r mepHas NeHTa, IMHENKa, TPaHCNOPTUP BPYCOK C KPHOUYKOM M HUTbIO HanpaBAsaoLWwan
A/MHOM He meHee 500 mm. [JosixKHbl BbiTb 06ecneyeHbl pasHble KO3hOULMEHTbI TPEHUS BPyCKa no
HanpaBAAOLWLEN CEKYHAOMEP 3NEKTPOHHbIN C AaTYMKOM HAaNPaBAAIOLLAA CO LWKaNon 6pycok
AepeBAHHBIN C MYCKOBbIM MAarHUTOM HUTAHOM MaATHMK C FPy30M C NYCKOBbIM MarHMToOM U €
BO3MOXHOCTbIO U3MEHEHMA AJ/IMHbI HATU pbldar 610K NOABUMKHbIN

610K HENOABUKHbI

KanopumeTp

TEPMOMETP

WUCTOYHWK NUTAHWUA NOCTOAHHOIO TOKa (BbINPAMUTE/b C BbIXOAHbIM

HanpaxeHnem 36-42 B unu 6atapeiiHblii 610K C BO3SMOMXKHOCTbIO

PEryMpoBKM BbIXOA4HOMO HAaNPAXKeHUS

BOJIbTMETP ABYXNpeaenbHbin (3 B, 6B)

amnepmeTp asyxnpeaenbHbii (0,6A, 3A)

pe3uctop 4,7 Om

pe3uncrtop 5,7 Om

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

nepemeHHblin pesmcTtop (peoctaT) 4o 10 Om

coeguHuTeIbHble nposoaa, 20 wr.

KAHOY

Habop NPoBOOYHbIX pe3ncTopos pIS

cobupatouian nH3a, GokycHoe pacctoaHmne 100 mm

cobupatolan nH3a, GokycHoe paccToaHne 50mm

pacceuBaroLwasn AnMH3a, GOKYCHoe paccTosHue -75mm

aKpaH lonapouna B pamke

LLlenn KOHra

KaTywKa moToK

bnok gnopos

Bnok KoHaeHcaTopoB

Komnac

Maruut

DNeKTpomarHmuT

OnuaKu »KenesHole B 6HaHKe

ONTUYECKAA CKaMbA




cnang «Mogaenb npeameTta»

ocBeTuUTeNb

NOAYUMAUHAP C NAAHLWETOM C KPYroBbiM TPAHCMNOPTUPOM
Mpubop Ana M3y4eHuns ra3oBbix 3aKOHOB

Kanunnapel

OudpakumnorHasa peweTka 600 WTPUXos/Mmm
OudpakumnorHasa peweTka 300 WTpnxos/mm

3epkano

JlasepHan yKaska

TexHoorMyeckaa HanpaBAEHHOCTb U KOMMblOTEpHOe 0bopyaoBaHMe

ObpasoBaTesibHbIl PoboToTexHn4ecknii Habop npeaHasHayeH A9 U3Y4EeHUS OCHOB PODOTOTEXHUKW, AeTasen, Y3108 U
KOHCTPYKTOP A4 MEXaHM3MOB, HEOOXO0AMMbIX A5 CO3A4AHUA POOOTOTEXHUYECKMX yCTponcTB. Habop npeactasnseT
NPaKTUKKN 6104HOTO €060l KOMNAEKT CTPYKTYPHbIX 3/1EMEHTOB, COEAUHUTE/IbHbIX 9/1EMEHTOB N 3NEKTPOTEXHUYECKMX
NporpaMmmmnpoBaHns | KoMmnoHeHToB. Habop nossosiseT cobupaTb (M NporpammmpoBaTb cobupaemble mogenu), ns

C KOMMJIEKTOM 31EMEHTOB, BXOAALLMX B €r0 COCTaB, MOAENN MEXATPOHHbIX N POBOTOTEXHUYECKMX YCTPOMCTB C
[ATYMKOB. aBTOMATM3MPOBAHHbLIM YNPABAEHNEM, B TOM YMC/IE HA KOSIECHOM XOZAY, @ TaKXKe KOHCTPYKLNN,
OCHOBAHHbIX Ha MCNO/Ib30BaHMM Nepesad (B TOM YMC/e YepBAYHbIX M 3ybUaTbiX), @ TaKMKe pblyaros.
CBETOAMOAHbIA MAaTPUYHbIN Ancnaein c 6esoi NnoaCcBETKOM Ha KOHTposiepe KosinyecTBo NopTos
BBO/a/BbIBOAA HA KOHTPOJIIEpe He MmeHee 6 KonnuecTBo KHOMOK He meHee 4 Obliee KONMYecTso
3/1EMEHTOB: He MeHe 520 wT, B TOM Yncne: 1) nporpammmnpyemblin 610K yrnpaBaeHus, KOTOPbIA
MOXeT paboTaTb aBTOHOMHO M B MOTOKOBOM pPeXume; 2) cepBOMOTOPbI 3) AaTYUK CUAbl 4) AaTUMK
paccToAHuMA

5) paTumK ugeta

6) akKymynsTopHas baTtapesn

7) MnacTuKoBble CTPYKTYPHbIE 3/1IEMEHTbI, BK/toYas NepdopupoBaHHbie

anemeHTbl: 6anKun, KYyBMKKN, OCU 1 BaSbl, COEANHUTESIbHbBIE 3IEMEHTbI K

OCAIM, LUECTEPHMU, NPeAHA3HAYEHHble 414 CO34aHMA YePBAYHDIX U

3yb4aTbix Nepesay, CoeAUHUTENbHbIE U KPEMEKHbIE 31EMEHTDI;

7) NporpammHoe obecneyeHne, NCNOIb3yemoe ANs

nporpammmnpoBaHma cobnpaembix POOOTOTEXHUYECKMX MOgENEN U

YCTPOWCTB, AOCTYNHO A4 CKAaYMBaHUA 13 ceTn NHTepHeT




ObpasoBaTesibHbIl
Habop NO MexaHMKe,
MeXaTpPpOHUKe U
poboTOTEXHUKE.

KomMnaeKT ana nsy4yeHma ocHOB 3/IEKTPOHMKN 1 poboToTexHMKK Habop gonxkeH bbiTb
npegHasHavyeH 41a NpoBeaeHUs yYebHbIX 3aHATUI NO 3IEKTPOHUKE U CXEMOTEXHMKE C LLENbIO
n3yyeHma Hanbonee pacnpocTPaHEHHOMN 31eMeHTHOM 6a3bl, NpUMeHAEMON ANA
MH}KEHEepPHOTEXHNYECKOro TBOPYECTBA YYaLLMXCA U pa3paboTku y4ebHbix moaenein poboTos. Habop
[0/KEH NO3BOIATL YYALLMMCA HA NPAKTUKE OCBOUTb OCHOBHbIE TEXHOOMMU NPOEKTUPOBAHMSA
POBOTOTEXHMUYECKMX KOMM/IEKCOB Ha Npumepe y4ebHbIX moaenen poboToB, a TakKe U3y4YnTb
OCHOBHbIE TEXHMYECKME peLleHns B 061acTh KMbepHeTUYECKUX U BCTPAaMBAEMbIX cucTem. B cocTas
KOMMJIEKTA AO/IKEH BXOAUTb HABOP KOHCTPYKTUBHbIX 3/1EMEHTOB A5 COOPKM MaKeTa
MaHUNYNALNMOHHOIO Ppob0Ta, KOMNAEKT METANIIMYECKUX KOHCTPYKTUBHbLIX 31EMEHTOB A48 COOPKK
MaKkeTa MobunbHoro pobota 1 T.n. B coctaB KoMmnaeKTa BXOAUT Habop 3/1eKTPOHHbIX KOMMOHEHTOB
019 N3yYeHUsA OCHOB 3/IEKTPOHMKM U CXEMOTEXHUKM, @ TaKKe KOMM/EKT MPMBOLOB U AaTYMKOB
Pa3NNYHOro TMNa A1A pa3paboTKM POOOTOTEXHUYECKMX KOMMIEKCOB. B cOCTaB KOMNAEKTA 40/KHO
BXOAMTb: MOTOPbI C 3HKOAEPOM - HE MeHee 21T, cepBonpusog 60/bloN - He MeHee 4T,
CEpPBONPUBOL,

Masiblil - He MeHee 2WT, MHOPAKPACHbIM AaTYMK - HE MeHee 3T,

Y/IbTPa3BYKOBOW AAaTUYMK - HE MeHee 31T, aT4MK TeMmnepaTypsbl - He MeHee 1T, 4aT4mK
OCBELLEHHOCTU - He MeHee 11T, Habop 3/IEKTPOHHbIX KOMMOHEHTOB (PEe3UCTOPbI, KOHAEHCATOPbI,
cseToamoabl

pPa3/IMYHOro HOMMHANA), KOMMJIEKT NPOBOAOB A5 HecrnaeyHoro NPOTOTUNUMPOBAHMA, NaTa
becrnaeyHoro NPoOTOTMNNPOBAHUSA,

AKKYMYJIATOP U 3apAHOE YCTPOMCTBO, .B coCcTaB KOMNIEKTA A0O/KEH BXOAUTb NPOrPaMMmpPyeEMbIit
KOHTpOAAeEp,

nporpammupyemolin B cpege Arduino IDE nam aHanormyHbix ceob6ogHO pacnpocTpaHAembIx cpesax
pa3paboTku. Mporpammmnpyemblii

KOHTpoNep foakeH 06i1agate NOpTamu 444 NOAKAOYEHNA LMDPOBLIX M aHANOFOBbIX YCTPONCTB,
uHTepdeiicamm TTL, USART, 12C, SPI,

Ethernet, Bluetooth nnn WifFi.

B coctaB KomnieKkTa 40/IXKEH BXOAUTb MOAY/Ib TEXHUYECKOTO 3peHuns, NpeacTaBAsaIowWmiA cobom
BbIYNCANTENIbHOE YCTPONCTBO CO BCTPOEHHbIM

MUWKPOMPOLLECCOPOM (KON-BO AZlep - He MmeHee 41T, YacToTa aapa He meHee 1.2 Ty, o6bem O3Y -
He meHee 512M6, o6bem BCTPOEHHOM

namsTH - He meHee 86), NHTerpMpoBaHHON Kamepon (MaKcMmanbHOe paspeLleHne BUAEOoNOTOKa,
nepeaasaemoro no nHtepdeicy USB - He

meHee 2592x1944 ea.) n onTUYecKoW cuctemoit. Moayab TeXHUUYECKOTO 3peHUs A0/1KeH obnaaaTth
COBMECTMMOCTbIO C

Pa3NNYHBIMM NPOrPAMMMPYEMbBIMM KOHTPOAIEPAaMM € NOMoLbo MHTepdelicos - TTL, UART, 12C,
SPI, Ethernet. Moaynb TeXHMYECKoro




3peHUsA LOKEH UMETL BCTPOEHHOE NporpammHoe obecneyeHne Ha OCHOBE ONepaLNOHHOM

cucTemol Linux, no3BonstoLLee ocyLWwecTBAATb

HACTPOMKY CUCTEMbI MALUIMHHOIO 06Yy4YeHMA NapamMeTPOB HEMPOHHbIX ceTeln AN 06HapyKeHus

06BbEKTOB, onNpeaeneHna nx NapameTpos u

AanbHenwemn naeHTMdMKaumm. Komnaekt goakeH obecneymBaTb BO3MOXKHOCTb M3YYEHWNS OCHOB

pa3paboTKM NPOrpaMMHbIX U annapaTHbIX KOMMNIEKCOB MHXEHEPHbIX CUCTEM, pelleHuni B chepe
"

"MHTepHeT Belen", a TaKkKe peLleHnin B
061acTi poHOTOTEXHUKN, MCKYCCTBEHHOTO MHTEN/IEKTA M MALLMHHOFO 0b6y4yeHus

HoyTbyK.

dopm-daKkTop: HoyTOYK; HecTkas, HeoTKAIOYaeMan KaBmaTypa: Haamume; PyccKas packnagka
KNaBMaTypbl: Hanmuune; inaroHanb aKpaHa: He meHee 15,6 At0liMoB; Pa3spelleHne aKkpaHa: He MeHee
1920x1080 nuKcenei; Konnyectso saep npoueccopa: He meHee 4; Koin4ecTBo NOTOKOB: HE MeHee
8; ba3oBaA TaKToBaA YacToTa npoueccopa: He meHee 1 MTu; MaKkcumanbHaA TaKTOBaA YacToTa
npoueccopa: He meHee 2,5 'Tu; Kaw-namsaTb npoueccopa: He meHee 6 Mb6aiiT; O6bem
YCTaHOBNEHHOM onepaTMBHOM NAaMATU: He MmeHee 8 [6ainT; O6bem NnogaeprKMBaemol onepaTMBHOM
NamaTh (419 BO3MOXKHOCTU paclunpeHus): He meHee 24 6aiT; O6bem Hakonutena SSD: He meHee
240 I'baiiT; Bpemsa aBTOHOMHOM paboTbl OT 6aTapen: He meHee 6 YacoB; Bec HoyTOyKa ¢
YCTAHOB/IEHHbIM aKKymyaTopom: He 6onee 1,8 Kr; BHewHun nutepdeinc USB ctaHgapTa He HUXKe
3.0: He meHee Tpex cBoboAHbIX; BHewHuli uHtepderic LAN (Mcnonb3oBaHWe NepexogHUKOB He
npeaycMoTpeHo): Haandue; Hanmune moaynen n nHtepdpeincos (Mcnosb3oBaHWE NEPEXOAHUKOB He
npeaycmotpeHo): VGA, HDMI; BecnpoBoaHas cBA3b Wi-Fi: Hannumne c noaaep» Kol ctaHaapTta |IEEE
802.11n nan coBpemeHHee; Web-kamepa: Hainuune;

MaHunynatop "mblwb": HannuKe;

MNpepycTaHOBAEHHAsA onepaLMoHHaAA cMcTema ¢ rpadpmyeckum

Nno/sb30BaTe/IbCKMM UHTepdencom, obecneymBatoLlan paboty

pacnpocTpaHeHHbIX 06pa3oBaTe/ibHbIX U 0O LLECUCTEMHbIX

NPUNOXKEHWUIA: HaNNYKe.

M®VY (npuHTep,
CKaHep, Konup).

Tun yctporictea: MOV (byHKUMKM NevaTn, KoNMpoBaHUs, CKaHUpoBaHua); Popmat Bymaru: He meHee
A4; LIBeTHOCTb: YepHOo-benbiii; TeXHONOrMA neYaTu: asepHas MaKkcumasibHOe paspeLleHne neyaTu:
He meHee 1200x1200 ToueK; UHTepdelicol: Wi-Fi, Ethernet (RJ-45), USB.




