MarepuajibHO-TexHH4YecKas 0a3a « Touku pocray»

EcrecTBeHHOHAay4YHasl HANIPABJIEHHOCTH

Ne HaumenoBanmue KpaTkue npumMepHble TEXHHYECKHE XapaAKTEPUCTHKH Koui-
obdopynoBaHus BO
1. Oo0u1ee odopyaoBaHue
(pu3uka, xumus,
Oouosorus)
1.1. | Hudposas naboparopus | Ludposoit natTumnk snexrponpoBognoctu Ludposoii xatunk pH 3
yueHnueckas (¢pusuka, | Ludposoit naTuuk nonoxenus Lludpooil narunk tremmneparyps
XUMUS, OMOJIOTH) [udporoit matunk adbcomoTHoro AaBieHus L{ndposoit ocrmmiorpadudecknii aTauk Beckl anekTponnble yaeonsie 200 T
Muxkpockortt: 1TudpoBOH WM oNTHIeCKni ¢ yBenmaeHueM ot 80 X HaGop a1 M3roToBiIeHUS MUKPOIIPEIapaToB
MuxkpormnpenapaTsl (HaO0p)
CoeMHATENLHBIE TPOBOJIA, TPOTPAMMHOE 00ECTICUeHHE, METOMUYECKHE YKa3aHUs
KOMIIJICKT COITyTCTBYIOLIMX SJIEMEHTOB ISl OIBITOB [0 MEXAHHKE KOMILIEKT COMMYTCTBYIOIIMX 3JIEMEHTOB ISl OTIBITOB T10
MOJIEKYJISIpHOH (prsnke
KOMIIJIEKT COITyTCTBYIOLIMX 3JIEMEHTOB ISl OIBITOB MO AJIEKTPOIUHAMUKE
KOMIIJIEKT COITyTCTBYIOLIMX 3JIEMEHTOB JUIS OIIBITOB IO ONITHKE
1.2. | KommnekT nocynsl u ITaTtuB 1a60paTOPHBI XUMUYECKUHA 3
00opyIOBaHHS AJIS T o 3
yamek [lerpu
YYEHHUYECKHX OIBITOB abop Hatek LieTp
(busmxa, Xumus, HaGop HHCTPYMEHTOB TIpenapoBaibHBIX 3
oumoJorus).
Jloxkka 1y CKUTraHus BEIISCTB 3
Crymika dapdopoBas ¢ mecTukoM 3
Hab6op 6aHok mtst xpaHeHUs TBepAbIX peakTrBoB (30 — 50 M) 60
Habop cxmsiHoK ((1akoHOB) U1l XpaHEHHsI PaCTBOPOB PEAKTHBOB 18
Ha6op npo6upoxk (I1X-14, I1X-16) 60
[Tpubop mms moTydeHus ra3oB 3
CnupToBKa 3




T'oprouee miig ciupTOBOK

dunprpoBanpHas 6ymara (50 miT.) 50
Konba konnveckas 3
[Tanouka creksiHHAs (C PE3SMHOBBIM HAKOHEYHHUKOM) 3
Yamnreuka ju1st BRITApUBAHUS (BBITapUTEIbHAS TaIIeIKa) 3
MepHbiit nuauHIp (TUIACTUKOBBIH) 3
Boponka ctexnsHHas (Manast) 3
Crakan ctexiasHHbH (100 M) 3
l'azooTBOHAs TPpyOKa 3
2. BUOJIOTI'uA
2.1. | KoMIIeKT BIaxKHBIX Ha3HAYEHHE: IEMOHCTPAIIMOHHOE, MaTepHall KOHTefHepa: TUIACTHK, TepPMETHYHAS KPBIIIKA: HATM4YHe, KPETIJICHHE
IpernapaTroB JKCIIOHATA: HAJIMYKE, KOHCEPBUPYIOIIEee BEIIECTBO: HATMUKE, HaKJIeKa C HAaUMEHOBaHWEM: Hainuue. He MeHee 10
JIEMOHCTPAIMOHHBIH MIperapaToB U3 MPUBEICHHOTO HIKE CITHCKA:
Brnaxusit npenapar "be33yoka” 1
Brnaxusrit npenapart "I"agoka” 1
Braxxusrii npenapart "BHyTpeHHEE CTpOCHIE OPIOXOHOTOTO MOJITIOCKA" 1
Bnaxusiii npenapat "BHyTpeHHee cTpoeHue Kpbichl" 1
Brnaxuslil npenapat "BHyTpeHHee cTpoeHME JIATyIKH" 1
Braxxusnit npenapart "BHyTpeHHEE CTPOCHHE IITHIIHT" 1
Bnaxwsrit npenapat "BHyTpeHHee cTpoeHue phIOb" 1
Brnaxusrii npenapat "Kapacs” 1
Brnaxusrit npenapar "KopeHb 6060BOro pacTeHus ¢ KiIyOeHbKaMu'" 1
Buaxxusrit mpenapat "KpeBetka" 1
Bnaxusriii npenapar "Hepeuna" 1




Braxusrit npenapat "PazButre KOCTUCTON PHIOHI"

Biaxxusnii npenapar "PazBuTtie Kypurb"”

Bnaxwsrit npenapat "Cuudomemysa”

Brnaxusrit npenapat "Tputon"

Braxxusrit npemnapat "Yepenaxa 6ootHas"

Brnaxusril npenapat "VYx"

Brnaxusrit npenapat "SAmepuna"

2.2.

KommuiexT repbapues
JIEMOHCTPAIIMOHHBIN

HaznaueHue: 1eMOHCTpallMOHHOE, OCHOBA VISl KPEIICHUs: TepOapHblIi JIUCT, CIIUCOK HKCIIOHATOB: HAJIMYUE HE MEHee §
repbapureB U3 IPUBEJCHHOTO HIDKE criicka: HaszHadeHne: 7eMOHCTpaIlMOHHOE, OCHOBA JUISI KPEIUIeHUs: TepOapHbIi JIHCT,
CIHMCOK SKCIIOHATOB: HaJTMYHE HE MeHee 8 repOapreB U3 MPUBEICHHOTO HIDKE CITUCKA:

I'epbapmii "JlepeBbs u KycTapHUKA"

I'epbapuii "Aukopactymue pacreHus"

I'epOapuit "Kopmossie pacterus"

I'epbapwmit "KynbTypHbie pacTeHus"

I'epbapmii "JlekapcTBeHHBIE pacTeHUS"

I'epGapuii "MenoHocHbIe pacTeHus"

T'epbapwuii "Mopdomorus pacrenuii”

I'epbapwuit "OcHOBHBIE TPYIITBI pacTeHUH"

I'epGapuii "PacTurensHbie coodmecTa”

T'epbapwuii "Cenbckox0351UCTBEHHBIE pacTeHUS"

I'epbapwii "SI moBuTHIC pacTeHHs"

I'epbapwuii k Kypcy OCHOB 110 0011Iel OnoIOTHU

2.3.

KoMmniexT xonmexnuii
JIEMOHCTPAIUOHHBIH (TI0

Haznauenue: 1eMOHCTpallMOHHOE, OCHOBA ISl KPETUICHUS: HaJTMIKe, HAKJICHKH ¢ HANMEHOBAaHHEM: Hainnaue He MeHee 10
KOJUICKIUI U3 IPUBEACHHOTO HUXKE CITUCKA:




pa3HBIM TeMaM Kypca
Ouonorun)

Konnekmus

"l"onocemennble pactenus"”

Komnexuus

"OOuTaTe MOPCKOTO JTHA"

Komnekmus

"[TaneonTonoruueckas"

Konneknus

"[IpencTaBUTENN OTPSIOB HACEKOMBIX" KOJIMYECTBO HACEKOMBIX: HE MeHee 4

Komnexuus

"[IpuMepsI 3aIUTHBIX MTPUCTIOCOOIEHUH Y HACEKOMBIX"

Komnexnus

"[IpucriocobuTenbHbIE U3MEHEHHUS B KOHEYHOCTAX HACEKOMBIX "

Komnekmus

"Pa3BuTHE HACEKOMBIX C HETIOJIHBIM ITpeBpalieHiemM"

Konneknus

"Pa3BuTHE HACEKOMBIX C ITOJHBIM IIpeBpalieHneM"

Komnexnus

"Pa3BuTHe OieHun"

Komnekmus

"PasButue 6a00uxu"

Konneknus

"PakoBHUHBI MOJIIIFOCKOB"

Konnexius

"CemeiicTBa 0a00ueK"

Komnexmnus

"CemelicTBa )KyKOB"

Komnekmus

"CemeHa u mwioanr"

Konnexius

"®opMa COXpPaHHOCTH UCKOMAEMbIX PACTEHUHN U )KUBOTHBIX"

Habop naneonronornueckux HaxoAok "[IpoucxoxneHue yeaoBeka" KOJIUUECTBO MOjeel: He MeHee 14

3. XUMMUsL
3.1. | leMOHCTpaImoHHOE CocraB KOMILJIEKTA:
obopymoBaHue

Cromuk nmoxseMHbIN Ha3HaueHme: cOopka yueOHBIX yCTaHOBOK, pa3mep ctonemHunbl: He MeHee 200*200 MM, T1aBHBIH

DOoABEM C ITOMOIIBIO BUHTA: HAJIMYHEC

lTatuB neMOHCTpaUMOHHBINM XuMHUYeckuii: HasHauenune: nemMoHcTpanust mnpuOOpPOB U YCTaHOBOK, OTIOpPa, CTEPIKHH,
Janku, My QThI, KOJIbLA: HAINYKE, BO3MOXKHOCTD 3aKPEIJICHHUS 3JIEMEHTOB Ha PAa3IMYHOMN BBICOTE: HAJIMUNE

Anmnapat aid npoBeIeHUs] XUMUYECKUX peakiuii: HazHaueHue: 1eMOHCTpalys XUMUYECKUX PEAKIUH, TOTJIOTUTEh TapOB

1 ra30oB: HaJIMYMUEC, MaTCpUuall KOJIOEI: CTEKIIO




HaGop [u1st a51eKTpoi3a JeMOHCTpalnoHHbIi: Ha3HaueHune: n3y4eHne 3aKkOHOB 3JIEKTPOJIN3a, COOpKa MOJIEIH
AKKyMYJIAATOPA, EMKOCTh: HAJIMYUC, DJICKTPOABI: HAJTNYUC

KomMrmekt MepHBIX K0JIO Maoro oobeMa: HazHadeHne: meMOHCTpAITMOHHBIC OBITHI, 00beM ko0: oT 100 mir 7o 2000 mu,
KOJIMYeCTBO K0J10: He MeHee 10 mIT., MaTepuain KoJI0: CTEKIIO

Habop dnaxonos (250 — 300 mut st XpaHEeHUs! pAaCTBOPOB PEAKTHUBOB).

Haznauenwue: xpaHeHHe pacTBOPOB PEaKTHBOB, KOIHYECTBO (1akoHOB: He MeHee 10 mT., MaTeprain (GpIakoHOB: CTEKIIO,
npoOka: HaJuue

[Tpubop A ONBITOB IO XUMHH C HIEKTPHIECKUM TOKOM (J1a00paTOpHBIN)

[TpuGop 1S MILTIOCTPAIMH 3aKOHA COXPAaHEHHsI MacChl BEMIECTB: cocyx JIaHonbTa: HaMIue, MpoOKa: Halu4ue, THI
npudopa: IeMOHCTPAMOHHBII

JemurenpHas BopoHka: Haznauenwne: pa3aeneHre IBYX )KHIKOCTEH 1O TUIOTHOCTH, MaTepHall BOPOHKH: CTEKIIO

YcraHnoBka AJ1d ICPCTrOHKU BCHICCTB! HaznaucHue: ACMOHCTpALXA OYMCTKU BCHICCTBA, IICPCTOHKA, KOJ'I6I>I, XOJOOAHUJIBHUK
JJIA OXJTQXKIACHU A, aJIJIOHXK, r[p061<a: HaJIM4ue, AJInHa YCTAHOBKHU: HC MCHCC 550 mMm

[TpuGop 115t modydeHus ra30B: Ha3HAUCHUE: MOTyYSHHE ra30B B MaJIbIX KOJIMYECTBAX, COCTAaB KOMILIEKTa: HE MeHee 6
MIPEIMETOB

bans, komOnHMpoBaHHast mabopaTopHas: baHs BoasHas: HamM4YMe, KOJIbIa CMEHHBIE C OTBEPCTUSIMH PAa3HOTO THaAMETpa:
HaJIU4YKe, IUINTKA 3JICKTPUYECKas: HAININE

®Papdoposas crynka c nmectukoMm: Haznauenne: i pasMenbYeHns KPYHBIX (PaKIHid BEMIECTB U IPUTOTOBIICHUS
MTOPOLIKOBBIX CMECEeH

Kommrexkt Tepmomerpos (0 — 100 C; 0 — 360 C)

3.2

KoMmiext xumudaeckux
PCAKTHBOB

CocTaB KOMILICKTA:

Habop «Kucnote» (a3oTHas1, cepHasi, colisiHast, opTopochopHas)

Habop «['mapoxcuapy (Tuapokcua 6apus, TMAPOKCH KaJHsl, THAPOKCH KBNS, TUAPOKCU HATPHUS)

Hab6op «Oxcupl MeTamioBy (aJlFoMUHUS OKCHI, Oapust okcu, xene3a (111) okcup, Kanbius OKCHJT, MarHusI OKCUJI, MEIH
(IT) oxcua, IMHKA OKCHT)

Habop «llleno4nble 1 MIET0YHO3EMEIbHBIC METAIUIBD (JIMTHH, HATPUH, KATBITUH )




Habop «MeTaimisn» (aTIOMIHIMA, XKEJIe30, MarHui, Mellb, IIUHK, OJIOBO)

Hab6op «Illenounbie U MEIIOYHO3EMENTbHBIE METAILIBDY (JINTUH, HATPUN, KaTBITHH)

Hab6op «OrueonacHeie BeectBa» (cepa, hocdop (kpacusrit), okcun dpochopa(V))

Hab6op «I"anorensn» (mog, 6pom)

Hab6op «I"amoreHuanDy (aTIOMHHMS XJIOPHUI, aMMOHUS XJIOpHI, 6apus ximopun, skenesa (I11) xmopun, kamust Hoaum, Kamus
XJIOPUJ, KaJBIUS XJIOPHI, TUTHS XJIOPU, Maraus xyopun, mean (I11) xiaopun, Hatpust 6poMua, HATpUS PTOPHI, HATPHS
XJIOPHU, IWHKA XJIOPHU)

Hab6op "Cynbdatsl, cymbsdumsl, cymbOUTH" (aTIOMHHMS CYyIb(daT, aMMOHHS cyibdart, xkenes3a (I11) cymsdun, xenesa (1)
cynbdar, 7-Mu BOTHBIN, Kayus cynbdat, kodansta (II) cynbdar, maraus cymsdar, meau (I11)) cynbdar 6e3BoaHbIH, MeTH
(IT) cynbdar 5-tu BOgHBIN, HATPUA CyNb(UI, HATPUS CYIbGUT, HATPUSA CyIb(aT, HATPUSA TUAPOCYIbGAT, HUKENIS CynbhaT

Habop "Kapbonatsl" (aMMoHus kapOoHar, kanus kapoonar, meau (II) kapOoHaT OcCHOBHOI, HaTpHs KapOOHAT, HATPHS
TUAPOKapOOHAT)

Ha6op "®ocdater. Cunukarsl" (kanusg MoHOTHApOOpTOo(docdaT, HATpUs CHIIMKAT 9-TH BOIHBIN, HaTpHus opTodocdar
Tpex3aMeIIeHHbIH, HaTpus Auruapodocdar)

Habop "Aneratsr. Pomannnel. Coenuaenus xxenes3a” (kanus anerar, kanmus dheppo(Il) rekcanmanua, kamus ¢peppo (111)
TeKCAI[MOHU I, KaJIusl POJaHK I, HATPHS alleTaT, CBUHIIA alleTaT)

Ha6op "Coenunennst Mapranmna" (kanms nepManranat, mapranna (IV) oxcua, mapranamna (I11) cynedar, mapranna xjgopun)

Habop "Coenunenus xpoma" (aMMOHHS AUXPOMAT, KaJHs AUXpOMAT, Kaius xpomar, xpoma (I1I) xmopua 6-tu BogHbIH)

Hab6op "Hutpate!" (aTfoMUHUS HUTPAT, aMMOHUS HUTPAT, KaTus HUTPAT, Kanbitus Hutpat, Mmeau (1I) Harpart, HaTpus
HUTpaT, cepedpa HUTpAT)

Hab6op "Muaukatopsr" (JJaKMOUI, METHIIOBEIN OpPaHKEBBIN, (GEHOIPTAIICHH)

Habop "Kucnoponconepskamue oprannieckre Beniecta” (aleToH, MNULEPHH, TUITUIOBBIN 3Qup, CIUPT H-OyTHUIIOBBIH,
CHHMPT U30aMUIIOBBIH, COUPT U300y THUIOBBIN, CIUPT STHIOBBIN, GeHO, PopMaInH, STUICHITTUKOIb, YKCYCHO-3THIOBBIHA

¢up)

Ha6op "YrneBogopons" (0eH3UH, reKcaH, He()Th, TOJIYOJ, IUKIOTECKaH )




Hab6op "Kucnotel opranndeckue” (KUCI0Ta aMHHOYKCYCHAs, KHCITOTa O€H30Has, KUCTI0Ta MacysHasl, KHCI0Ta
MypaBbHHasl, KUCJIOTa OJICMHOBAs, KUCJIOTA MAJIbMUTHHOBAS, KACJIOTa CTEAPUHOBAs, KMCI0Ta YKCYCHAs!, KMCIIOTa

raBeseBas)

Hab6op "YrneBoapl. AMUHB" (aHHJIWH, aHWIMH CEPHOKHUCIIEIH , [[- TII0K03a, METHIIaMUH TUIPOXJIOPH]T , CaXxapo3a)

3.3. Kommnekt kosmekiui Hasnauenue: nemoHcTpauronHoe, HaznaueHnue: 1eMOHCTpallMOHHOE,
W3 CIUCKa BHJI yIIAKOBKH: KOpoOKa, omucaHue: Hamnaue CocTaB KOMIUIEKTA:
Komneknusa "Bomokna"
Konnekuus "KameHHBIN yroib U MPOAYKTHI €ro nepepadoTKu"”
Komnekuug "Metamibsl ¥ CIuiaBbl”
Konneknus "MuHepans! 1 ropHbie Topoast" (49 BUIOB)
Komnekuus "MunepanbHbie y1o0peHus”
Komnmexuuns "Hedts 1 mpoaykTs! ee mepepaboTku”
Komnexkiug "Ilmactmaccenr”
Komnekmus "Tomnuso"
Komnmexknuns "Uyryn u crans”
Konneknus "Kayuyx"
Komnexnus "llkana TBeproctu"
HaGops! a1 MOJIeIMPOBaHUS CTPOCHHUS OPraHUYECKHUX BEIIECTB (YUCHUYESCKUE) HE MEHEee 4 IIIT.
3.4. IlIxad BEITSHKHON
MaHOPaMHbIN
3.5. | lxad mist xpaneHUs
XUMHUYIECKUX PEAKTHBOB
OTHEYTOPHBIN
3.6. Motika
4, OU3UKA




4.1.

O6opynoBanue st
JACMOHCTPAIMOHHBIX
OTIBITOB

CocTaB KOMILUIEKTA:

[IITaTuB nemMoHcTpanvoHHbiii: HaznaueHue: npoBeneHne 1eMOHCTPAIITMOHHBIX ONIBITOB, OCHOBaHUE, CTEPKEHbD, JIAIKH,
KOJIbIIa, My(THI: HATHYHE

Cronuk nmoxbeMHbIN: TuI cTONMKA: y4eOHBINH/1a00paTOpHbIi, O1IOpa, CTEP>KEHb BUHTOBOM, BUHT PEryJINPOBOYHBIMH:
Hanuuue, QyHKOUS MOABEMAa U OIYCKAaHHS CTOJIMKA: HaJIMYue

W cTouHUK MOCTOSTHHOTO M EPEMEHHOT0 HanpskeHus: HasHauenue: 1 TUTaHUS PEeryJIupyeMbIM IIePEMEHHBIM U
MTOCTOSTHHBIM TOKOM 3JIEKTPUYECKHX CXeM, yacToTa, ['1: 50, morpebnsiemas momrHocTh, BA: 10

ManoMeTp KHUIKOCTHOH IeMOHCTpauroHHbId: HasHadenue: 1uis usmepenus aasiaeHus 10 300 MM BOASIHOTO CTOJIOA BHIIIE
U HIKE aTMOC(EpHOTO JaBlieHus, cTekisiHaas U-o0pa3Has TpyOKa Ha MOJICTaBKe: HAINYKE

KaMepTOH Ha pE30HAHCHOM SIIHUKE! HaznaucHme: IJ1d JEMOHCTpAIUH 3BYKOBBIX KoJIeOaHUM 1 BOJIH, IBa KaM€pTOHA Ha
PE3OHUPYIOIUX ANIUKAX: HATUYUEC, pe3I/IHOBBII>'I MOJIOTOYCK: HAJTMYUEC

Hacoc BaKYYMHBIﬁ C JJICKTPOIIPUBOAOM: Haznauenwe: CO3AaHUC pA3PSIKCHUA NI H30BITOYHOTO JAAaBJICHUA B 3aMKHYTBIX
061)eMax, OIIBITBHI: KUTICHUEC XUJAKOCTHU IIPU NOHWKCHHOM JaBJICHUH, BHCITHEC U BHYTPCHHEC JaBJICHUC U AP.

TapeJIKa BaKyyMHas1: Hasnauenwe: ACEMOHCTpAaNu:a OIbITOB B 3aMKHYTOM o0BeEME C Pa3pEKEHHBIM BO3AYyXOM, OCHOBAHHUC C
KpaHOM, KOJIOKOJI U3 TOJICTOI'O CTCKJIA, PE3NHOBAs NPOKJIaJKa, SHCKTpI/I‘ICCKI/Iﬁ 3BOHOK: HAJIMYHUEC

Be;[epKo ApXI/IMe)_IaI HaznaueHue: ACMOHCTpAaLUA ,Z[CI‘/'ICTBI/IFI JKUJIKOCTH Ha MNOTPYKEHHOC B HEC TCJIO U UBMCPCHUC
BCIINYMHBI BLITaﬂKI/IBaIO].Llef/'I CHUJIbl, BEACPKO, TCJIO LIPIJ'II/IHI[I)I/I'iCCKOﬁ (bOpMBI, pr)KHHHBIﬁ JAUHAMOMCTP: HAJIMYHC

OruuBo Bo3ayliHOe: Ha3zHaueHue: qeMOHCTpaIus BOCIIAMEHEHUS TOPIOYeii CMeCH TPHU €€ OBICTPOM CIKATHH,
TOJICTOCTEHHBIA LUIUHAP, TOPIICHb HA METAJUIMYECKOM IITOKE C PYKOSITKOM, MOJACTaBKa JUIsl HWJIMHIPA: HATUUHE

[Tpubop anst fEMOHCTpAIMY AABJICHUS B KUAKOCTH: HazHaueHue: IEMOHCTpALlUs U3MEHEHHUS JIABJICHHUS C TITyOHMHON
MOTPYKEHHUS], TaTYMK JAaBIEHUS, KPOHIITENH JUIsl KPEIJIEHUSI Ha CTEHKE COCYJla: HaJluuue

[Tpubop mms AeMoHCTpaIi atMochepHOTo AaBiieHNs (MaraeOyprckue moryrapus): HasHaueHue: 7eMOHCTpAITUs CHITBI
aTMOC(EepHOTO JIABJICHHS, JIBa Pa3bEeMHBIX METAUTMICCKHUX MOMYIIAPHS C MPOYHBIMU PyYKaMH U XOPOIIO
npuiuIi()OBAaHHBIMU KPAassMH, HUIIIETh ¢ KPAaHOM: HAJIMYKE, CO3/1aBAEMOE BHYTPH IIAPOB BAKYYMMETPUYECKOE JaBJICHHUE:
ue menee 0,05 MIla, makcumanbHOE pa3peIBatoiiee ycmiue: He MmeHee 90 H

Habop ten paBHoro o6vema: Haznauenwne: Ui onpeieNieHns U CpaBHEHHUS TEIDIOEMKOCTH U TUIOTHOCTH Pa3InIHBIX
TBEPIBIX MaTEPUAJIOB, IIMJIMHIPHI U3 PA3IMYHBIX MAaTEPUAIOB; HE MEHEe 3 IIT., KPIOUKH JJIS ITOIBCIINBAHMS IIMIIHHIPOB:
HaJ4ue




Habop ten paBHoii Macchl: HazHauenue: i1 onpeaesieHus 1 CPaBHEHMIO IIJIOTHOCTH Pa3IMYHbIX MaTepHAIOB, LIUIHHIPHI
13 PA3JIMYHBIX MAaTCPHUAJIOB: HC MCHCC 3 IT., KPIOYKH U1 MOABCIIMBAHUA TUIMHAPOB: HAJITUYNEC

Cocynpl cooOmaromuecs: Haznadenue: 1eMOHCTpaIys OAMHAKOBOTO YPOBHS OJHOPOIHOM KHUIKOCTH B COOOIIAIOIIIXCS
MeXIly co00il cocynax pa3sHoi (popMBI, COOOIIAIOIINECS CTEKIITHHBIE TPYOKH pa3Hoi (OpMBL: HE MeHee 3 HIT., TIOJCTaBKa:
HaJIM4ue

Tpy6ka Hetorona: Ha3zHadueHue: neMOHCTpAIUs OJHOBPEMEHHOCTH MaJICHUS Pa3IMYHBIX TEN B Pa3PEIKCHHOM BO3YXE,
(YHKIHUS MOAKIIOYEHUS K BAKYYMHOMY HAcOCY: HaJH4Ke, JUTMHA TPYOKH: He MeHee 80 cM., pe3MHOBBIE TPOOKH, HUITIEIh:
HaJM4ue, KOJIMIeCTBO Tel B TpyOKe: HE MEeHee 3 IIT.

lap [Nackans: Ha3znaueHne: eMOHCTpanus epeiady MpOU3BOIMMOT0 Ha )KUAKOCTh JTaBICHUS B 3aMKHYTOM COCYJIE,
JIEMOHCTPALHSI HOABEMa JKUIKOCTH O/ AeHCTBHEM aTMOC(EPHOTO TaBICHNS, METAIUTHICCKUH IIHIIMH/P C OIPaBaMH,
MOPIIEHB CO MITOKOM, MOJIBIA METAJUTMYECKHUH IIap ¢ OTBEPCTUSAMU: HAMUMeE, ANHA HWIMH/PA: HE MeHee 22 cM, AnaMeTp
mrapa: He MeHee 8 cM

[ap ¢ xombiom: Ha3raueHue: neMOHCTpaIus pacIMPeHHs TBEPIOTO Tejla TP HarpeBaHUM, MITATHB, METAJUINIECKOE
KOJIBITO ¢ My TOM, Imap ¢ IMENOYKON: HaJTu4ue, JJIMHA IEMOYKH: He MeHee 80 MM, TuameTp mapa: He MeHee 25 MM

L[I/IJ'II/IH,I[pI:I CBUHIIOBBIC CO CTPYI'OM: HaznaueHwue: ACMOHCTpALUA B3aUMHOI'O MPUTAXKCHUA MCIKAY aTOMaMU TBEPABIX TCII,
KOJIMYECTBO OJMHAKOBBIX NUJIIMHAPOB: HE MCHEC 2 mT., MaTepral HTUWJINHAPOB: CTAJIb U CBUHCL, KPDHOYKH IS
MMOABCHINBAHUA: HAJITMIUEC, CTPYT, HAIIPABJIAIOMIAA pr61<a: HaJIM4ue

HpI/I60p .HGHI_IaI Haznauenue: AJI UCCIICAOBAHUA 3aBUCUMOCTHU HAITPABJICHUA HHAYKIIUOHHOI'O TOKA OT XapaKTepa
HU3MCHCHUS MAarHuTHOI'O ITOTOKaA, CTOMKA C KOPOMBICJIOM: HAJIMIUC, KOJIMYCCTBO aJIFOMUHUCBBIX KOJICI: HC MCHEC 2 mT.,
Ipope3b B OAHOM M3 KOJICH: HAJIMIHC

Maruut ,I[yFOO6pa3HLII>'I HCMOHCTpaHHOHHBIﬁZ Ha3naucHue: ACMOHCTpalura CBOMCTB MOCTOSIHHBIX MAarauToB, TUII MarHuTa:
HaMarHHYCeHHBIN 6py00K, KOJIMYECTBO IBCTOB MarHuTa: HC MCHEC 2, 0003HaYEHUE MMOIIOCOB MAarHUTa: HAJIHINE

MarsuT moja0coBO# IeMOHCTPAIOHHEIH (11apa): Ha3naueHue: 1eMOHCTpanus CBOWCTB MOCTOSHHBIX MATHUTOB, THIT
MarHuTa: HaMarHMYEHHBIA OPYCOK NPSIMOJIMHEHHON (hOPMBI, KOJIMYECTBO IIBETOB MarHuTa: He MeHee 2, 0003HaUYeHUE
MOJIFOCOB MAarHUTA: HAIMYNE

CTpeJIKI/I MarHUTHBIC Ha mTatuBaxX: HaszHauenue: ACMOHCTpanus BSaHMOHeﬁCTBHﬁ IMOJIFOCOB MarHuToB, OPUCHTAIIUU
MarHivTa B MaruHuTHOM II0JI€, HAMAarHUYCHHAA CTPCJIKA: HAJIMIUC, KOJIMYECTBO LIBETOB MAariuTa: HC MCHEEC 2, noJgcTaBKa:
HaJIN4ue

Habop nemoHcTpaunoHHsIil "InexTpocTatuka” (31eKTPOCKONBI (2 MIT.), cyaTaH (2 mT.), MajgovyKa CTeKJISIHHAs, MajJovyKa
300HUTOBAsA, IITATUBBI U30JIKpYIOLIHE (2 mIT.)




MarimHa 35eKTpodhOpHas WK BRICOKOBOJIBTHBIN MCTOUHUK: HazHaueHue: IS MONyYeHHUs JISKTPHUSCKOTO 3apsaa 1
BBICOKOTO TIOTEHITHAA U MOJIYYEHHUS ICKPOBOTO pa3psia, TUCKHA Ha CTOMKAX: HATMIHUE, KOJTUIECTBO JICHICHCKUX 0aHOK:
HE MEHee 2, MOICTaBKa: HAIUYUE
Kowmmrext npoBomos: JnuHa: e meHee S00 MM - 4 mt , 250 MM - 4 miT., 100 MM - 8 mIT., Ha3HAYCHHE: IS TOAKIIoUeHusT | 1
JIEMOHCTPAITMOHHBIX TIPUOOPOB U 000PYAOBAHMS K UICTOYHUKY TOKA, ISl COOPKH IIIEKTPUICCKUX METICH, BKIIFOTAs
9JeMEHTHI U3 padoTh! "TIOCTOSHHBIHN AIeKTpUIecKruil TOK"
4.2. O06opynoBaHue ISt [lITatnB MaboOpaTOPHBINA ¢ AepKATEIIMHU 7
mabopaTOpHBIX PabOT U
BECHI JJIEKTPOHHKIE 7
YICHHYECKHUX OTTBITOB
(Ha 6aze KOMILIEKTOB MEH3YypKa, npesen usmepenus 250 mi 7
s OI'9)
muHamomeTp 1H 7
nuHaMomeTp SH 7
UWIMHAP CTaNbHOH, 25 cMm3 7
MIATHHP ATFOMUHUEBEIHN 25 cM3 7
UWIMHAP antOMUHUEBBIN 34 cm3
WIAHJP TUTACTUKOBBINA 56 cM3 (IU1st U3MEpEeHHsI CHIIbl ApXIMe1a) 7
npyxuHa 40 H/m 14
npyxuna 10 H/m 14
rpy3bl o 100 T (6 miT.) 42
rpy3 HabOpHBINM ycTaHaBIMBaeT Maccy ¢ marom 10 r 7
MepHas JIeHTa, THHEeHKa, TPAHCIIOPTHP 7
OpyCOK ¢ KPIOYKOM U HHUTHIO Hampaslstomias ;mHoi He MmeHee 500 MM. J{omkHBI OBITh 00ecTieYeHbl pa3HbIe 7
ko3 puHeHTH TpeHUs OpycKa 1o HalpaBIITIOICH
CEKYHJIOMED AJIEKTPOHHBIA C JaTYUKOM 7
HaIpaBJISIIOLIAs CO IIKaION 7
OpYCOK JACpEBSIHHBIN C ITYCKOBBIM MarHUTOM 7




HUTSHON MasSTHHK C T'py30M C IIYCKOBBIM MAariuToOM M C BO3MOXXHOCTBIO USMCHCHUS JJIUHBI HUTH

peraar 7
0JI0K MOABUIKHBIN 14
OJIOK HETOABHKHBII 7
KaJIOpUMETP 7
TEPMOMETP 7
MCTOYHUK MUTAHUS TIOCTOSHHOTO TOKa (BBIIPSMUTENb C BBIXOAHBIM HarnpsbkeHueM 36-42 B unu OatapeitHblil OJI0K ¢ 7
BO3MOYKHOCTBIO PEr'yJIMPOBKHU BBIXOIHOTO HAMIPSKEHUS

BOJIETMETP ABYXHpeaensHsii (3 B, 6B) 7
amrrepMmeTp nByxnpenenbhbli (0,6A, 3A) 7
pesuctop 4,7 Om 7
pesucrop 5,7 Om 7
nammouka (4,8 B, 0,5 A)

nepeMeHHbIN pe3uctop (peocrat) 10 10 Om 7
COCTMHUTETBHBIC TPOBOIa, 20 T, 140
KJIFOY 7
Ha0OP MPOBOJIOYHBIX PE3UCTOPOB plIS 7
coOuparomas nuH3a, pokycHoe paccrossaue 100 mm 7
cobuparomas auH3a, GPOKyCHOE paccTosHre SOMM 7
paccenBaromas IMH3a, OKYCHOE PACCTOSHUE -75MM 7
3KpaH 0
OTITHYECKAs CKaMBbsl 7
cnaiig «MoJienb mpeaMeTar 0




OCBETHUTEJb 0
HNOJIYLMINHJP C IJIAHIIETOM C KPYTOBBIM TPAaHCIIOPTHPOM 7
[Tpubop A U3y4eHus ra30BbIX 3aKOHOB 7
Kanunnsipsl 7
Hudpaknronnas pemetka 600 ITpuxoB/MM 7
Hudpaxauonnas pemerka 300 mTpuxos/MM 7
3epkano 7
Jlazepnas ykaszka 7
[onsponn B pamke 7
Ilenu FOunra 7
Karymka MmoTok 7
Biok nuomos 7
brox xonneHcatopoB 21
Kommnac 7
Maraut 7
ONEeKTpOMarHuT 7
Onuiky xele3Hble B OaHKe 7
TexHo/J0rH4ecKkas HANPaBJIEHHOCTh
Ne HaumeHoBaHue KpaTtkue npuMepHble TeXHHYeCKHE XapAKTePHCTUKH Koa-
o0opynoBaHusi BO
1. O06pa3oBaTeIbHbIHI Pobotorexanuecknii HAOOp MpeAHa3HAYEH I U3yUCHUSI OCHOB POOOTOTEXHUKH, IETajIeH, Y3710B 1 MEXaHH3MOB, 1
KOHCTPYKTOD [UIsL HEOOXOJUMBIX ISl CO3aHUS POOOTOTEXHUYECKHUX yCTPOMHCTB.
NPaKTUKU OJIOYHOTO Habop npeacrasinser co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, COEIMHUTEIIBHBIX IEMEHTOB U 3JIEKTPOTEXHUUECKUX
IIPOrpaMMUPOBAHUS C KomrnoHeHToB. Habop mo3BossieT coduparth (M MporpaMMHpOBaTh COOMpaEMble MOJIENHN ), U3 AIIEMEHTOB, BXOSIINX B €T0

KOMIIJICKTOM JJaTYUKOB COCTaB, MOJCJIN MEXAaTPOHHBIX 1 pO6OTOTeXHquCKHX yCTpOﬁCTB C aBTOMAaTHU3UPOBAHHBIM YIIPABJICHHUEM, B TOM YUCJIC Ha
KOJICCHOM X0y, a TaK¥XKC KOHCTp}/KLII/II\/'I, OCHOBAHHBIX Ha UCIIOJIB30BAHUU II€PEAaY (B TOM YHCJIC YCPBAYHBIX U 3Y6‘{3TLIX),




a TaK)Ke PhIYaroB.
CBETOJMOIHBIA MAaTPUYHBINA NUCIDICH ¢ Oeloil MoJACBETKON HAa KOHTPOJUIEpE

KonruecTBO MOpTOB BBOa/BRIBO/IA HA KOHTPOJLIEPE HE MEHEE 6

KonmnuectBo kHOMOK HE MeHee 4

OO6I111ee KOTUYESCTBO IJIEMEHTOB: He MeHe 520 IIIT, B TOM YHUCIIE:

1) mporpammupyemsblii 010K yIpaBIeHUs, KOTOPBIil MOXKET pabOTaTh aBTOHOMHO U B TIOTOKOBOM PEXHME;

2) cepBOMOTOPHI

3) IaTYHK CHITBI

4) maTYNK pacCTOSHUS

5) naT4WK mBeTa

6) akKyMyJsITOpHast Oarapest

7) [InacTukoBBIC CTPYKTYPHBIE JIEMEHTHI, BKJIt0UYas Iep(OpUPOBaHHBIC JIEMEHTHI: 0aIKu, KyOUKH, OCH U BaJlbl,
COEIMHUTEIbHBIE JIEMEHTHI K OCSIM, IIECTEPHH, MTPeHA3HAYCHHBIC JJIs CO3/IaHUs YSPBIYHBIX U 3yOUaThIX mepesad,
COEIMHUTETbHBIE M KPETIE)KHBIE DIIEMEHTHI,

8) IlporpammuOe oOecrmedeHue, WCIOAb3YeMOe IS MPOTPAMMHUPOBAHIS COONPAEMBIX POOOTOTEXHUIECKUX MOICICH 1
YCTPOWCTB, TOCTYITHO JUIs CKAYMBAHUA U3 ceTH VHTepHeT

OO6pazoBaTenbHBIN
HabOp MO0 MEXaHUKeE,
MEXaTpOHUKE U
po6OTOTEXHUKE

KoMmmiexr as1s u3y4eHusi OCHOB JIEKTPOHUKH U poboToTexHuku Habop nomkeH ObITh IpeJHa3HAaYeH AT IPOBEACHUS
Y4eO0HBIX 3aHITHN IO JIEKTPOHUKE U CXEMOTEXHHKE C IEJIbI0 N3YUYEHHUS HanOoliee paclipOCTPaHEHHOH 3JIEMEHTHOM 0a3bl,
MPUMEHSIEMOH JIJIST MHKCHEPHOTEXHUIECKOTO TBOPUYECTBA yUaIIXcs U pa3paboTku yueOHBIX Mojaeneil poooToB. Habop
JOJIDKCH MO3BOJIATH YUalllUMCA Ha IPAKTUKE OCBOUTH OCHOBHBIC TEXHOJIOTMU ITPOCKTUPOBAHUSA pO6OTOTCXHI/I‘-ICCKI/IX
KOMITJICKCOB Ha TIpUMepe yUeOHBIX MOJieNiell poOOTOB, a TAaKXKe U3yYUTh OCHOBHBIE TEXHHUYECKHE PEUICHUS B 001aCTH
KHOEPHETHUECKUX M BCTPAUBACMBIX CHCTEM.

B cocTaB KOMIIJIEKTa JOJKEH BXOANUTH HA0OP KOHCTPYKTHBHBIX 3JIEMEHTOB I COOPKH MaKeTa MaHUITYJIILIHOHHOTO
po00Ta, KOMIUIEKT METAIIIMYECKUX KOHCTPYKTUBHBIX JIEMEHTOB U151 COOPKH MakeTa MOOWIJIBHOTO po0OoTa U T.1I.

B coctaB koMIUIEKTa BXOJUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB U N3YYE€HUSI OCHOB 3JIEKTPOHUKH M CXEMOTEXHUKH, a
TaKXe KOMIUIEKT IIPUBOJIOB U IJATYMKOB PA3IUYHOIO THIIA IS Pa3pabOoTKH POOOTOTEXHUIECKUX KOMIICKCOB.

B coctaB KOMIUIEKTa JOKHO BXOJUTh: MOTOPHI C SHKOJEPOM - HE

MeHee 21T, CepBONPHUBO/T OONBIION - HE MeHee 41T, CEpBOIIPHBO/] MaJIBIN - HE MeHee 2IIT, UH(ppaKpacHbIN JaTUUK - HE
MeHee 31T, yIbTPa3ByKOBOH AATUHK - HE MeHee 31T, JaTYUK TeMIIepaTypsl - He MeHee 11T, JaTYUK OCBELIEHHOCTH - He
MeHee 11T, Habop AEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJICHCATOPHI, CBETOINOIbI PA3IMYHOTO HOMUHATIA),
KOMIUJICKT MPOBOJOB [yl O€CHAaeYHOTO MPOTOTHIIMPOBAHMUS, IJ1aTa OECIIaeqHOro NPOTOTUITUPOBAHUS, AKKYMYJISTOP U
3apsIIHOE YCTPOMCTBO, .

B cocraB koMImIekTa JOKEH BXOIUTH MPOTPAMMHPYEMBIN KOHTPOJUIEP, MporpaMmMupyemsblii B cpene Arduino IDE wmm
aHaJIOTHYHBIX CBOOOIHO PaclpoCTpaHsIeMBbIX cpefax pa3paboTku. [IporpaMmMupyeMsbiii KOHTpOJUIEp JOJKEH 001a1aTh
HOpTaMH JUIs TIOAKITIOYCHUsS IM(POBBIX M aHAJIOTOBBIX ycTpoiicTs, uHTepdeiicamu TTL, USART, 12C, SPI, Ethernet,




Bluetooth mm WiFi.

B coctaB KOMIUIEKTa JOKEH BXOAUTH MOJTYJIb TEXHUYECKOTO 3PEHNUS, IPEACTABIIAIONINNA CO00 BEIUNCIUTEIHHOE
YCTPOMCTBO CO BCTPOCHHBIM MHUKPOIIPOLIECCOPOM (KOJI-BO SIAEP - HE MeHee 411T, yactoTa siapa He MeHee 1.2 [T, o0bem
O3Y - e menee 512M0, 06beM BCTpOGHHOH MaMsTH - He MeHee 81°0), HHTerpupOBaHHOM KaMepoi (MakcuMallbHOE
paspelueHre BUACONOTOKa, nepeaaBaemMoro no uatepdeiicy USB - He menee 2592x1944 en.) u onTHUeCKOW CHCTEMOIA.
Monaysab TEXHUUECKOTO 3pEHUsI JODKEH 001aJaTh COBMECTUMOCTBIO C Pa3IMUYHBIMU IPOIPAMMHUPYEMbBIMUA KOHTPOJIIEpaMU
¢ momomrsio uaTepdeiicos - TTL, UART, 12C, SPI, Ethernet. Moayis TEXHHYECKOTO 3peHUS JOKCH HMETh BCTPOCHHOE
IporpaMMHoe 00ecrieueHre Ha OCHOBE OIEPAlMOHHOH cucTeMsbl Linux, HO3BOJISIONIEE OCYLIECTBIATh HACTPOUKY
CHCTEMBbI MAITMHHOTO O0YYEeHHS ITapaMeTPOB HEHPOHHBIX CETeH A O0HAPY KEHUSI 0OHEKTOB, ONIPEIEIEeHUS UX
mapaMeTpoB U JabHEHTIICH HIeHTH(HUKAITIH.

Kommiekt gomkeHn odecrieunBaTh BOZMOKHOCTh U3yUeHHSI OCHOB Pa3pabOTKU MPOTPaMMHBIX M alllIapaTHBIX KOMILIEKCOB
WH)KCHEPHBIX CUCTEM, pelieHuil B cepe "MHTepHeT Beeil", a Takke pelieHuid B 001acTH pOOOTOTEXHUKH,
MCKYCCTBEHHOI'O MHTEJIJIEKTA 1 MAIIMHHOTO 00yUYCHHSI.




