Oobopynosanue Touka pocra

Ne
/1

HaunmenoBanue
o0opymoBaHUs

KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUEC XaPAKTCPUCTUKU

KonuuecTBo equnml s
0011e00pazoBaTeIHLHBIX
OpraHu3aiui,
SIBJISTFOIIIAX CSE
MaJOKOMIUIEKTHBIMH,
elI. U3M.

EcTecTBeHHOHAYYHAs] HAIPABJIECHHOCTH

Oo61ee obopynoBanue (pusrka, XUMUs, OUOJIOTHS)

Hudposas mabopatopust
yaeHn4eckas ((husuka,
XUMUSs1, OMOJIOTHS)

LundpoBoit naTIruK SIEKTPOIPOBOTHOCTH

Hudporoit natank pH

HudpoBoit TaTUUK MOIOKEHUS

HudpoBoii naTuuKk TeMnepaTypsl

HudpoBoit naTank abCOTIOTHOTO AABICHUS

Hudporoit ocrmmorpadgudecKuil JaTauk

Becsl anextponnsie yueoHsie 200 T

Mukpockor: IUGPOBON WM ONITUIECKHH ¢ yBenudeHrneM oT 80 X

HaGop amst u3roToBieHns MUKpOIIpENapaToB

Mukpomnpenapatsl (HaOOp)

CoenuHHTENBHBIE TPOBO/IA, TPOTPAMMHOE O0EClieueHHe, METOJIUYECKUE YKa3aHUs KOMIUIEKT
COITYTCTBYIOIIMX 3JIEMEHTOB JJISI OIBITOB [0 MEXAHUKE KOMIUJIEKT COIYTCTBYIOLIUX 3JIEMEHTOB IS
OIBITOB TI0 MOJEKYJIAPHOH (HU3MKE KOMIUIEKT COIMYTCTBYIOMIMX 3JEMEHTOB Ui OIBITOB TIO
AJIEKTPOIMHAMHKE KOMILIEKT COMYTCTBYIOIIMX JIEMEHTOB JIJIsl OMTBITOB IO ONTHKE

1.2

KomruiekT mocy sl u
000pyI0BaHUS JJIs
YUECHUYECKHX OIBITOB
(busuka, xumus,
ounosorus).

[lItaTuB 1aOOpaTOPHBIN XUMHUECKUN

Ha6op gammek Iletpu

Habop nHCTpYMEHTOB IpenapoBaibHbBIX

JIokka 11 CKUTraHUs BEIIECTB

Crynka ¢apdopoBas ¢ IeCTUKOM

Ha6op 6anok mist xpaneHus TBepAbIX peakTUBOB (30 - 50 M)
Habop cxisiHok ((1akoHOB) TSI XpaHEHHs PaCTBOPOB PEAKTUBOB
Habop npubopok (ITX-14, T1X-16)

[Tpubop 1 nomyueHus ra3osB

CriuproBka ["oprodee Jijisi CIUPTOBOK

dunbrpoBanbHas Oymara (50 mwr.)

Konba konnueckas

[Tanouka crexnsHHAs (C PE3MHOBBIM HAKOHEYHHUKOM)
Yamieuka Juts BeITapuBaHust (BeIApUTEIHLHAS YallIeyKa)
MepHbli nTHIHHAP (TUIACTHKOBBIN)

2 MIT.




Boponka ctexnsiHHas (Manas)
Crakan ctexiasHabIHA (100 M)
["azooTBOIHAsS TPYOKa

2 buonorus
2.1 | KoMmieKkT BIaKHBIX Haznauenwue: 1eMOHCTpallMOHHOE, MaTepUall KOHTEHHEpa: TUIACTHK, TePMETHYHAsI KPBIIIKA: Hamuaue, | | mrT.
penapaToB KpETJICHHUE 3KCIIOHATA: HAJIMUKe, KOHCEPBUPYIOLIEE BEIECTBO: HAJINYHE, HAKIICHKa C
JEeMOHCTPALIUMOHHBII HalMEHOBaHUEM: Hainuue He MeHee 10 npenapaToB U3 NPUBEACHHOIO HIDKE CIHMCKA:
Brnaxwuslit npenapat "Be33yoka"
Brnaxwuslit npenapat "T'amroxa"
Biraxxuerit mpenapar "BayTpenHee cTpoeHne OPIOXOHOTOT0 MOJUTFOCKA"
Butaxknblil npenapar "BHyTpeHHee cTpoeHue KpbICh!"
Butaxknblil npenapar "BHyTpeHHee cTpoeHue JIATYIIKH"
Bunaxxublil npenapar "BHyTpeHHee cTpoeHue NTULbl"
Bunaxxublil npenapar "BuyTpenHee cTpoeHue priob"
Brnaxwuslit npenapat "Kapacsp"
Brnaxwnsrit npenapat "Kopens 6000Bor0 pacteHus ¢ kKiryoeHbKaMu'"
Bunaxxublil npenapar "KpepeTka"
Brnaxwuslit npenapat "Hepeuna"
Bnaxwuslil npenapar "Pa3BuTHE KOCTHCTOM PHIOHI"
Bunaxxublil npenapar "Pa3Butue Kypuus!"
Bnaxuslii npenapat "Cuudomemysa"
ButaxxHblil npenapar "Tpuron"
Bunaxkublil npenapar "Yepenaxa OonoTHas"
Biraxnslil npenapar "Yx"
Brnaxuslit npenapat "Amepuma"
2.2 | Kommuekt repbapuies HaznaueHnwue: 1eMOHCTpaAIIMOHHOE, OCHOBA JIJIsl KPETUICHHUs: TepOapHBId JTUCT, CIIUCOK SKCIIOHATOB! 1 mT.

,I[eMOHCTpaI.IPIOHHBIfI

HaJIN4Me He MeHee 8 repOapueB U3 NPUBEICHHOIO HIDKE civcka: Ha3sHadueHne: 1eMOHCTPalluoOHHOE,
OCHOBA JIJIsl KPETJIeHN: TepOapHBIN JINCT, CIIMCOK 3KCIIOHATOB: HAJIMYKE HE MEeHee 8 repbapueB U3
MpuBeACHHOTO HIbKe criucka: ['epbapuii "JlepeBbs U KycTapHUKH"

I'epOapwuii "Iukopactymue pacTeHus"

I'epbapuii "KopmoBbie pacTeHus"

I'epbapwmit "KynbTypHble pacTeHUs"

I'epbapuii "JlekapcTBeHHBIE pacTeHHs"

I'epGapwuii "MenoHocHBIE pacTeHUS"

I'epb6apuii "Mopdomorus pacteHuii”

I'epbapuii "OcHOBHBIE IPYMITBI pacTeHUR"

I'epGapwuii "PactutenbHbie coobmecTna”

I'ep6apwuii "CenbCroX035HCTBEHHBIE pacTeHUs"

I'epbOapuii "SI noButbie pacTenus"”

I'epbapwuii Kk Kypcy OCHOB O 00IIIeH OHOIoTHH




2.3 | Kommekt koyeKkiui Haznauenwue: 7eMOHCTPAIMOHHOE, OCHOBA JUISl KPCTUICHUS: HATMYHUC 1 .
b
JIEMOHCTPAIMOHHEIH (10 | HAKJIEWKH ¢ HAMMEHOBaHMEM: Hann4yue He MeHee 10 KOJUIeKINiA U3 MPUBEIEHHOTO HIDKE CITUCKA!
pasHBIM TEMaM Kypca Komnekmus "I"oocemenHble pacTeHus"
OuoorUY) Konneknus "OGurarenu MOpckoro jaHa"
Komnnexknus "Ilaneontonornaeckas”
Komnexmus "lIpencraBurens oTpsI0B HACEKOMBIX' KOJIMUECTBO HACCKOMBIX: HE MeHee 4
Komnexuus "[Ipumepst 3alIUTHBIX TPUCTIOCOOICHUN Y HACEKOMBIX"
Konnexknus "IIpucnocoOutenbHbie N3MEHEHHS B KOHEYHOCTSIX HACEKOMBIX"
Komnnekmus "Pa3Butre HaCEKOMBIX ¢ HEITOJIHBIM TIpeBpamieHneM"
Konnexuus "Pa3BuTrie HaCEKOMBIX € TIOJTHBIM MpeBpareHuem"
Komnekmus "Pa3surtue mmeHuns"
Konnexkuus "Pa3Butne 6abouxn”
Konnekuus "PakoBUHBI MOJTFOCKOB"
Komnneknus "CemeiicTBa 6abouek”
Konnekuus "CemelicTBa xKyKoB"
Konnexnus "Cemena u mnogsr"
Komnnexnus "®opma COXpaHHOCTH UCKOMAEMBIX PACTCHUN U KUBOTHBIX"
Ha6op maneonTonoruueckux Haxo o0k "[IpoucxoxaeHue YeaoBeka” KOJIMISCTBO MOJISNIeH: He MeHee
14
3 Xumust
3.1 | JleMOHCTpAIIMOHHOE CocTraB KOMILIEKTA: 1 mT.
obopymoBaHue Croyuk nmoabeMHbIl Ha3zHaueHue: cOOpKka y4eOHBIX YCTAaHOBOK, pa3Mep CTOJICIITHUIIBI: HE MEHEEe

200*200 MM, IJ1aBHBIM TOIBEM C IIOMOIIBIO BUHTA: HAJTUYHE

[lItaTuB teMOHCTpaIMOHHBIN XuMUUeckuii: HazHaueHue: jeMoHCTpalus NpuOOpOB M YCTaHOBOK,
oT10pa, CTEP>KHH, JIalKi, MyPThI, KOJIbIA: HAINYHE, BOBMOXKHOCTh 3aKpETICHHUS 3JIEeMEHTOB Ha
Pa3IMYHOM BEICOTE: HATMYHE

Ammapar s IpOBeIeH!ST XMMUYECKHX peaknnii: HazHaueHue: 1eMOHCTpanus XUMIYECKUX
peaKIuii, MOTJIOTHTEIb TTAPOB M ra30B: HAIMYNE, MaTepHall KOJOBI: CTEKIIO

Habop s anexTponuza AeMOHCTpAIMOHHBIN: HazHaueHre: n3yueHne 3aK0OHOB AIIEKTPOJr3a, COOpKa
MOJIETN aKKyMYJIATOpa, EMKOCTh: HAJIMIHE, JIEKTPOIbI: HaTNIre

KomrmnekT MepHbIX K00 Majoro oobema: HazHaueHue: 1eMOHCTpPAIIMOHHBIE OIBITHI, 00BEM KOJIO: OT
100 M 1o 2000 M1, KomMuecTBO KOJIO: He MeHee 10 1miT., MaTepualt KoJiO: CTEKII0

Habop daxonos (250 - 300 mi1 1u1st XpaHeHHs pacTBOPOB peakTHUBOB). HazHaueHue: xpaneHue
PacTBOPOB PEAKTUBOB, KOJIMYECTBO (IakOHOB: HEe MeHee 10 1T., MmaTepuan (IakoOHOB: CTEKIIO
npoOKa: HaT4Ine

[TpuGop 115 ONBITOB O XUMHH C IEKTPHUUECKHM TOKOM (J1aOOpaTOPHBIiA)

[Tpubop i WLTIOCTpaK 3aKOHA COXPaHEHHUs] MAacChl BellecTB: cocya JlanaonpTa: Hanu4ue,
MpoOKa: HaTM4YKe, THIT PUOOpa: IEMOHCTPAIIMOHHBIH

JenurenpHas BopoHka: HazHauenwue: pa3aeneHue qByX KUIKOCTEN MO TUIOTHOCTH, MaTepral
BOPOHKH: CTEKJIO




YcTaHoBKa JUId IEPEeroHKH BellecTB: HazHaueHne: JeMOHCTpaIUs OYUCTKY BEIIECTBA, IEPErOHKa,
KOJIOBI, XOJOAMIBHUK JJIsl OXJIKACHUS, AIJIOHXK, TIPOOKA: HATMYKe, JUTHHA YCTAHOBKH: He MeHee 550
MM

[Tpubop a1 moayYeHHS ra30B: HA3HAUCHUE: MTOJIyYCHUE Ta30B B MAJIBIX KOJMYECTBAX, COCTAB
KOMILIICKTa: HE MeHee 6 MPeMETOB

Bans koMOuHUpOBaHHas TabopaTopHas: baHs BoJsHAs: HATMYKE, KOJIbI]A CMEHHBIC C OTBEPCTUSMHU
Pa3HOTO IUaMeTpa: HaTM4Ke, IUTUTKA JICKTPHUYCSCKAs: HATUINC

dapdoporas crynka ¢ nectukoMm: HazHaueHue: 11 pa3MebYeHUS KPYITHBIX ()PAKIIHiA BENICCTB U
TIPUTOTOBJICHHS MOPOITKOBEIX cMmecer Kommekt Tepmomerpor (0 - 100 C; 0 - 360 C)

3.2

KoMIutekT Xxummnaecknx
pEaKTHUBOB

CocraB KOMIUIEKTA!

Habop «Kucnotsl» (a3oTHas, cepHasi, consiHast, opTopocopHas)

Habop «'mapoxcuas» (ruapokcus 6apust, THAPOKCHI KaJlisl, THAPOKCH] KaJIbIMs, THAPOKCU
HATpHA)

Ha6op «Oxcuapl MeTauioBy (aJltoMHHUS OKCHI, Oapust okcu, sxene3a (I111) okcun, Kablus OKCH/I,
Maraust okcua, meau (11) okcu, uHKa OKCHT)

Habop «lllemounbie u menoYHo3eMenbHbIE METAILTBD) (JIUTHHA, HATPUH, KaJTBITHI)

Hab6op «MeTtamibly (aTIOMUHUH, XKelle30, MarHUi, MeJib, IMHK, OJIOBO)

Ha6op «llenounble u MIe1049HO3EMENbHBIC METAIIIBD) (JINTHIA, HATPUH, KaJIbLIWHN)

Hab6op «OrueonacHbie BemmecTBa» (cepa, pocdop (kpacHsiit), okcu pocdopa (V))

Ha6op «I" anorensn (#ox, 6pom)

Habop «["anoreHuabn» (aIFOMUHUS XJIOPHI, aMMOHUS XJIOpuI, Oapust xiopus, xxenesa (I11) xmopu,
KaJust KOOI, KaJiusl XJIOPHUI, KaJIbLUS XJIOPH, TUTUS XJI0pua, Maraus xjopug, meau (II) xaopun,
HaTpusi OpoMu[, HATPHsI YTOPHI, HATPUS XJIOPUA, IIMHKA XJIOPU)

Ha6op "Cynbdatsl, cynbpuasl, cynbhuTsl" (aTrOMHHUS cynbdar, aMMOHHS cyibdar, xkemnesa (1)
cynbdun, xenesa (II) cynbdar, 7-mu BogHbIH, Kanus cynbdart, kodansra (1) cynsdar, Mmaraus
cynsdart, meau (11)) cynedar 6e3Boaubiit, Mmenu (1) cynbdaT 5-Tv BOIHBIH, HATPUS CYIb(QUI, HATPUSI
CynbGUT, HATPUA CyIb(haT, HATPUS THIPOCYIb(AT, HUKENIS cyibdar

Ha6op "Kapbonatsl" (aMMoHus kapOoHart, kanus kapoonar, meau (II) kapOoHaT OCHOBHOI, HATpPHS
KapOOHAT, HATPHs THAPOKApOOHAT)

Habop "®ocdatel. Cunukatsl” (kasmst MOHOruapooprodocdar, HaTpus cuiIMKat 9-Tu BOJHBIH,
HaTpust oprodocdar TpexzameneHHbIH, HaTpus auruapodocdar)

Ha6op "Anerartsl. Ponanuapl. Coequnenus sxenesa” (kaaus anerart, kaaus Gpeppo(Il) rekcanmanu,
kamust ¢eppo (I1I) rekcanmonua, Kanust poJaHu, HATPH aLleTaT, CBUHIIA alleTar)

Ha6op "Coennnenns mapranna” (kanus nepmanranat, Mmapranna (IV) oxcun, mapranna (I1) cynedar,
Maprasiia XJ0pHuI)

Ha6op "Coenunenus xpoma" (aMMOHHS AUXPOMAT, Kalus AUXPOMAT, Kaiausg xpomar, xpoma (I1I)
XJIOpUJ] 6-TH BOJTHBIH )

Ha6op "Hutpats!" (anroMuHNS HUTpAT, aMMOHHS HUTPAT, Kallusl HUTPAT, KaJubIust HUTpat, meau (1I)
HUTpAT, HATPUS HUTPAT, cepedpa HUTPAT)

Ha6op "Unpukatops!l" (JJakMOUA, METUIIOBBIH OpaHKeBBIH, peHondTaaenH)

1 mrT.




Ha6op "Kucnopozacoaepxkaiiue opraHuuecKre Bemectsa" (alleToH, MINIEPUH, TUATIIOBBIH 3dup,
CHUPT H-OYTUIIOBBINA, CIUPT M30aMUJIOBEIH, CITUPT N300yTHIIOBBIH, CIIUPT STHIOBBIN, (PEHO,
(hopMavH, STUICHTIINKOIb, YKCYCHO-3THIIOBBINA 3(Up)

Habop "YrneBomoponsr" (6eH31H, reKcaH, He()Th, TOTYOI, IUKIOTECKaH)

Ha6op "Kucnotsr opraandeckue” (KUCIOTa aMHHOYKCYCHAsI, KUCIIOTa OEH30MHAs, KUCIIOTa MACIISTHASA,
KHCJIOTa MypaBbHHAs!, KHCJIOTA OJICMHOBAS, KUCIIOTA MATEMUTHHOBAS, KUCIIOTA CTEApUHOBAs, KHCIOTA
YKCYCHasl, KUCIIOTA II[aBeJieBast)

HaGop "YrneBoasl. AMuHBI" (aHWINH, aHWIMH CEPHOKUCIIBIN, J1- TIII0K03a, METHIAMHH THIPOXJIOPU]T
, caxaposa)

3/3 | Kommnekr koyutekuuit u3 | HasHaueHue: 1eMOHCTPAIMOHHOE, BUJI YIIAKOBKU: KOPOOKa, omucanue: Hannuue Cocra KoMIUiekTa: | 1 miT.
CIIMCKa Komnexkmnus "Bomokaa"
Konnexnus "KameHHBIH yToilb U IPOIYKTHI €T0 epepadoTku’
Komnexknus "Mertasuisl 1 cijiaBel"
Konnexuus "Munepais! 1 ropHblie opoas!" (49 BugoB)
Komnexuus "Munepanbable y1oopeHus"
Konnmexnus "Hed1s 1 mpomykTs! ee mepepaboTku’
Konnexnus "[lnactmaccsr”
Komnekmus "Tommuso"
Konnexuus "Uyrys u crans"
Konnexnus "Kayuyk"
Komnekmus "lllkana tBepmocT"
Habops! a151 MOAenMpPOBaHHS CTPOSHUS OPraHUYECKUX BellecTB (YUeHHUECKue) He MeHee 4 IIT.
4 Ddusznka
4.1 | ObopynoBanue IJis CocTaB KOMILIEKTA: 1 mrr.
JIEMOHCTPAIIMOHHBIX [ItaTuB nemMoHcTpanMoHHbI: HazHaueHue: npoBeieHNe JEMOHCTPALIMOHHBIX ONBITOB, OCHOBaHHE,
OTIBITOB CTEpIKEHb, JIAIIKU, KOJIbLa, My(Thl: Hasmune CTOJIMK HOABEMHBIN: THun cTonuka:

y4eOHBIN/Tab0paTOPHBIN, OMIOpa, CTEP’KEHb BUHTOBOW, BUHT PETYJIMPOBOYHEIN: HaTMINe, PYHKIIHS
MoJbeMa M OMYCKaHUs CTOJIMKA: Hajnuue MICTOUHUK MOCTOSIHHOTO ¥ IEPEMEHHOTO HAIPSKEHUS:
Hasnauenwue: /Jis mUTaHUS PETYJIUPYEMBIM TIEPEMEHHBIM M IIOCTOSHHBIM TOKOM 3JICKTPHYECKUX
cxeM, acrtora, ['i: 50, morpebnsiemast MomHOCTE, BA: 10

MaHoMeTp KUIKOCTHOW NeMOHCTpaIMOHHBIH: HasHadenue: mist namepeHus aapieHus 10 300 MM
BOJISTHOTO CTOJIOA BBIIIE U HIXKE aTMOC(EpHOTO JIaBieHusl, cTekisinHas U-o0pa3nas TpyOka Ha
IOJICTABKE: HAIMYKE

KamepToH Ha pe3oHaHCHOM simiuke: HazHaueHue: 1Sl IEMOHCTPAIMY 3BYKOBBIX KOJIEOAHUH U BOJIH,
JIBA KAMEPTOHA HA PE30OHUPYIOIINX SIUKAX: HATMYUE, PE3UHOBBIN MOJIOTOYCK: HAJTUYUE

Hacoc BakyyMHBI# ¢ aitekTporiprBogoM: HasHadueHue: co3nanue pa3psukKeHUs WA W30BITOUHOTO
JIABJICHUS B 3aMKHYTBIX 00bE€MaX, OIBITHI: KUTICHHUE YKHUIKOCTH IIPH MOHIKEHHOM JaBIICHUH, BHEIITHEE
Y BHYTPEHHEE JaBJICHUE U JP.

Tapenka BakyymHasi: HazHaueHue: 1eMOHCTpALIKS OMBITOB B 3aMKHYTOM 00bEeMe C pa3peKeHHbBIM
BO3/IyXOM, OCHOBAHHE C KPAHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIa, PE3MHOBAs IMPOKJIAIIKA,




AIIEKTPUIECCKUN 3BOHOK: HANNYHE

Benepko Apxumena: HaznaueHue: neMoHCTpanus ACHCTBUS )KUIKOCTHA HA IOTPY>KEHHOE B HEE TEJIO0
1 U3MEPEHNE BeITUUNHbBI BHITAJIKUBAIOILEH CHUIIbI, BEAEPKO, TEJI0 LMIMHAPUIECKON (HOPMBI,
MPYKUHHBIA TUHAMOMETD: HaJIMYHe

OrnuBo Bo3nymHoe: HazHauenue: neMoHCTpalys BOCITIaMEHEHHS TOPIOYel CMecH MpH €€ ObICTPOM
CXKaTHH, TOJICTOCTCHHBIN LIWIMHAP, OPIIEHh HA METAIUIMYECKOM IITOKE C PYKOSTKOM, OACTaBKa JJIS
UWINHIAPA: HAJIM4Ke

[TpuGop 11 IeMOHCTpaMK TAaBICHUS B KHUIKOCTH: HazHaueHue: JeMOHCTpalsl N3MEHEHUS
JaBJICHUS C TIIyOMHOMN MOTPY>KEHUs, AATUHUK JaBJICHUSA, KPOHIUTEHH U1 KPETIJICHUS HA CTEHKE
cocyza: HaJIn4ue

[Tpubop ans feMoHCTpaIu aTMOCHEPHOTO JAaBIeHUS (Mare0yprckue noayIapus):

Ha3znauenue: neMoHCTpamys CHIbl aTMOC(EPHOTO JaBJICHHUS, 1BAa Pa3beMHBIX METAIUTMIECKUX
MOJTYIIAPHSI C MPOYHBIMH PYYKaMH U XOPOLIO NPUIIIM(OBAHHBIMU KPasMH, HUIIIENIb C KPAaHOM:
HaJM4yue, Co3JaBaeMoe BHYTPHU IIapOB BakyyMMeTpudeckoe napienue: He menee 0,05 Mlla,
MaKCUMalbHOE pa3pbiBaroliee ycunue: He Menee 90 H

Habop Ten paBaoro oorvema: Hasnauenue: mis onpeneneHus U CpaBHEHUS TEINIOEMKOCTH U
IUIOTHOCTH Pa3IMYHBIX TBEPABIX MaTEPHAIIOB, IIMIIMHIAPHI U3 PA3IUYHBIX MAaTEPHAIOB: HE MeHee 3
IT., KPIOYKH IS TIOABEUIMBAHUS IMIMHAPOB: HAINYNE

Habop Ten paBHoil Maccel: HazHaueHue: A1 onpeAeaeHus U CPaBHEHHIO INIOTHOCTH Pa3InYHbIX
MaTepHajoB, LWIMHAPHI U3 Pa3IMYHBIX MaTEpUAIIOB: HE MEHee 3 MIT., KPIOUKH JIS T0IBEIIMBaAHUS
HWINHAPOB: HAJIMYUE

Cocynpl coobaronecs: Haznauenue: 1eMOHCTpaLusi OAMHAKOBOTO YPOBHS OJHOPOIHOM KUIKOCTH
B COOOINAONIUXCS MEX Yy COO0M cocyaax pa3HOH (pOpMBI,

cooOmiaronmecs: CTeKIsTHHbIE TPYOKH pa3Hoi GopMbl: He MeHee 3 IIT., TOICTaBKa: HaTMIue

Tpybka Herorona: HazHaueHue: neMoHCTpalyst OJJHOBPEMEHHOCTH MAJICHUS PAa3IMYHBIX TETl B
pa3pexeHHOM BO31yxe, QYHKUUS MOAKIOYEHHUS K BAKYYMHOMY HAacoCy: HalIW4Ke, IJIMHA TPYOKH: He
MeHee 80 cM., pe3MHOBbIE TPOOKH, HUIIIENb: HATMYKE, KOJMYECTBO Tl B TPYOKe: HE MeHee 3 IIT.
[Tap ITackansa: HasHaueHue: neMOHCTpanys epeadu IpOU3BOIUMOIO Ha )KUJIKOCTh JaBJICHUS B
3aMKHYTOM COCYJI€, IEMOHCTPALs [T0IbEMA KUAKOCTH MO JeHCTBUEM aTMOC(EPHOTO IaBJICHUS,
METAJUINYECKUI LHWIMHAP C ONIPaBaMH, MOPILEHb CO IITOKOM, MOJIbIH METAIUTMYECKUH MIap C
OTBEPCTHSIMH: HAJIMYHUE, JUIMHA [IWJTUHAPA: HE MeHee 22 cM, ThaMeTp Iapa: He MeHee 8 cM

[ap ¢ xonpuom: HazHauenue: neMOHCTpays paciinpeHus TBEPIOro Tejla MpHU HarpeBaHUH, ITATHUB,
METaJUINYECKOE KOJIBIO C My(TOM, map ¢ HEeNOYKON: HaIU4Ke, IJIMHA LEeNOYKH: He MeHee 80 MM,
TUaMeTp mapa: He MeHee 25 MM

HuHAps! CBUHIOBEIE CO cTpyroM: HasHaueHue: JeMOHCTpAIHs B3aUMHOTO TIPUTSHKSHUST MEKTY
aTOMaMH TBEPABIX TeJ, KOJIMYECTBO OAMHAKOBBIX IMJIMHIPOB: HE MEHEe 2 IIT., MaTepual
MWIMHIPOB: CTAb U CBUHEII, KPIOUKH JIJIsI [TOJBEIIMBAHUS: HAJTMUUE, CTPYT, HATPABIISIONIAs TpyOKa:
HaJIN4ne

[Tpubop Jlenna: Haznauenue: as ucciegoBaHUs 3aBUCUMOCTH HAIIPABJICHUS! HHAYKIIMOHHOTO TOKa
OT XapakTepa N3MEHEHHs] MATHUTHOTO MOTOKA, CTOMKA ¢ KOPOMBICIIOM: HAIWYHE, KOJTHYECTBO




QIFOMUHMEBBIX KOJIEL: HE MEHee 2 IIT.,

[IPOpe3b B OJHOM U3 KOJICI: HAJIM4ne

Maraut ayroo0Opa3Hblii feMOHCTpAIMOHHBIN: HazHaueHne: teMOHCTpanys CBOMCTB MOCTOSHHBIX
MarHuTOB, TUI MarHWTA: HAMarHMYEHHBIA OPYCOK, KOJTMYECTBO LIBETOB MarHuTa: He MeHee 2,
0003HaYeHHUE MOJIOCOB MarHUTa: HaJu4uue

MarsuT noJ10coBOi JeMOHCTPAIMOHHEIH (1Tapa): HazHadeHue: 1eMOHCTpAIys CBOUCTB ITOCTOSTHHBIX
MarHUTOB, TUI MArHUTA: HAMarHMYEHHBIA OPYCOK MPAMOIMHEHHON (OPMBI, KOTMYECTBO IBETOB
MarHuTa: He MeHee 2, 0003HaueHHNE MOJIICOB MarHUTA: HATHYHE

Crpenku MarHuTHbIE Ha mrtaTuBax: HasHaueHune: qeMOHCTpaIys B3aMMOEHCTBYS MIOJIIOCOB
MarHMToB, OPUEHTAIMM MAarHUTA B MATHUTHOM I10JI€, HAMarHU4EHHAas CTPENIKa: HaIU4Yue, KOITHYECTBO
LIBETOB MarHUTa: HE MEHEE 2, TIOJICTaBKa: HAJTM4He

HabGop nemoHcTpannoHHbIH "DnekTpocTaTuka' (3MEKTPOCKOIHI (2 MmIT.), cynTaH (2 mIT.), maJoJka
CTEKJISTHHAS, TIAJI0YKa Y00HUTOBAS, IITATHBHI U30JIUpYIOIIHe (2 TIT.)

MarimHa 351eKTpohOpHas WM BRICOKOBOJIBTHBIN MCTOUHUK: HazHaueHue: A1 OIyYCHUs
3JIEKTPUIECKOTO 3apsiia BBICOKOTO MMOTEHIMAIa U MOJMyYeHUsI HCKPOBOT'O pa3psaa, AUCKU Ha CTOMKaXx:
HaJIN4KE, KONUYECTBO JIEHACHCKUX OaHOK: HE MEHee 2, IOACTaBKa: HaJuihe

Kommext npoBonos: Anuna: ne menee 500 mm - 4 mt , 250 MM - 4 1., 100 MM - 8 mT.,
Ha3HAuCHHE: JJIS TTOIKII0UEHHSI IEMOHCTPAlMOHHBIX IPUOOPOB U 000PYAOBaHUS K HICTOUYHHKY TOKA,
JUTSE COOPKH DIIEKTPHUYECKUX IETNeH, BKITIoYast 3JeMEeHTHI U3 padoTh! "[10cTOSHHBIN dNeKTprYecKuit
TOK"

4.2

O6opymoBanue 1y
nabopaTOpHBIX padoOT U
YYEHUYECKHX OIBITOB (Ha
0a3e KOMITJIEKTOB IS
oro)

[lItaTuB 1a00pPaTOPHBIH ¢ ACPKATEISIMH

BECHI HJICKTPOHHBIE

MEH3YpKa, Ipeaen uaMepenust 250 miu

nuaamometp 1H muramomerp SH

UAIUHAP CTATBHOM, 25 o IUIUHAP aTFOMUHUEBBIN 25 oM’ IAIUHAP ATFOMUHUEBEIH 34 om®
LUJIUHAP MJIACTUKOBBIA 56 oM’ (nnst m3MepeHus CIITbI ApXuMena)

npyxuna 40 H/m npyxwuna 10 H/m

rpy3sl 1o 100 1 (6 mT.) rpy3 HaOOpHBIN ycTaHAaBIMBAaeT Maccy ¢ marom 10

MepHas JICHTa, JTMHEHKa, TPAHCIIOPTUP OPYCOK C KPIOUKOM M HUTHIO HAPaBIIAIOLIAs AJTMHOM He
menee 500 mm.

JomkHbI OBITH 0OecTieueHBI pa3Hble KOAPPUIMEHTHI TPEHUS OpycKa Mo HAIpaBIIsIONIeH
CEKYHJIOMEp 3JIEKTPOHHBIN C TATIUKOM

HaNpaBJIAOLIAs CO IIKAJIOH

OpYCOK JIEpeBSHHBIH C TTyCKOBBIM MarHUTOM

HUTSIHOM MasITHUK C TPY30M C ITyCKOBBIM MarHAUTOM U C BO3MO>KHOCTBIO H3MEHEHHS JJTHHBI HUTH
pbIyar OJIOK MOABHKHBIN OJI0OK HENOABHKHBIN KaJIOPUMETP

TEPMOMETP

WMCTOYHHK TUTAHUS TTOCTOSTHHOTO TOKA (BBIMIPSIMHUTENH C BBRIXOIHBIM HamnpsokeHueM 36-42 B nnu
OarapeiHbIil GJIOK ¢ BO3SMOXKHOCTBIO PEryJIMPOBKH BBIXOIHOTO HANIPSKEHUS

BOJIETMETP AByXInpenensHslii (3 B, 6B)
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amrepmeTp AByxipenensHoii (0,6A, 3A)

pesucrop 4,7 Om

pesuctop 5,7 Om

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

repeMeHHbIN pe3uctop (peocrar) mo 10 Om

COCTMHUTEILHBIC MPoBoIa, 20 T,

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB plS

cobuparomas nmmH3a, pokycHoe paccrostare 100 MM coOupatomas TnH3a, POKYCHOE PACCTOSTHHES
50MM paccenBaromiast IMH3a, POKYyCHOE PACCTOSIHHE -75 MM

9KpaH

ONITUYECKas CKaMbsI

crnaitn «Mogens npeameTay

OCBETHUTENb MOTYLWINH/P C IJIAHIIETOM C KPYTOBBIM TPAHCTIOPTHPOM
[Tpubop A M3ydeHUs Ta30BBIX 3aKOHOB

Kanumnsips

Hudpaxnuonnas pemerka 600 mrpuxos/mMm Judpakiunonnas pemerka 300 mTpuxoB/MM
3epkaio

JlazepHas ykaska

[Tonspounn B pamke

Ilenan FOnra

Karymika moTok

bnok nuonos

biok koHE€HCaTOpPOB

Kommnac

Marnut

DIeKTPOMarHuT

OnuIKM KeJle3HbIe B OaHKe

TexHogorn4ecKas HalPaBJCHHOCTb

O06paszoBaTenbHbIHI
KOHCTPYKTOD JUIS
MPAKTUKHU OJIOYHOTO
MIPOrpaMMHUPOBaHUS C
KOMIUIEKTOM JIaTYHKOB

Pobotorexundeckuii HAOOP MpeAHa3HAYEH UL U3YYCHHSI OCHOB POOOTOTEXHMKH, JETaleH, y3JI0B U
MeXaHU3MOB, HEOOXOIUMBIX JIJIsl CO3/]aHUsI pOOOTOTEXHUYECKUX ycTpoiicTB. Habop npeacrasisier
c000¥ KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, COETMHUTEIBHBIX 3JIEMEHTOB M JJIEKTPOTEXHUUECKUX
koMmnoHeHToB. HaGop mo3BoJsier codupars (1 IporpaMMHpPOBaTh COOMpaeMBbIe MOJIENHN), U3
3JIEMEHTOB, BXOAALINX B €0 COCTaB, MOJIEIN MEXaTPOHHBIX U POOOTOTEXHUUECKUX YCTPOUCTB C
ABTOMAaTH3MPOBAHHBIM YIIPABICHUEM, B TOM YHCIIEe HA KOJIECHOM X0y, a TAaK)Ke KOHCTPYKITHH,

OCHOBAHHBIX Ha UCIIOJIB30BAHUU IICPEaAaY (B TOM YHCJIC YCPBAYHBIX U SY6‘laTBIX), a TaKiX€ pbI4aros.

CBETOJTMO/THBII MAaTPUYHBIN TUCTLIEH ¢ Oeloil mocBeTKol Ha KoHTpouiepe KomudecTBo mopToB
BBO/Ia/BBIBO/IA HA KOHTpOJUIEpe He MeHee 6 KonmuecTBO KHOIIOK He MeHee 4

OO0111e€e KOJUYIECTBO PIEMEHTOB: He MeHe 520 IIT, B TOM YHCIIE:

1) mporpaMMupyeMbIil OJIOK yIpaBJICHHsI, KOTOPBIN MOXKET pab0oTaTh ABTOHOMHO U B IIOTOKOBOM
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pEKHME;
2) CEpBOMOTOPHI

3) maTYHK CHIIBI

4) naTYMK PacCTOSHUS

5) maTumk 1Bera

6) akkymynsiTopHast 6aTapes

7) TnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTBI, BKJIIOYas ep(HOPUPOBAHHBIE SJIEMEHTHI: OalKH, KyOUKH,
OCH U BaJIbl, COCTHHUTEIIBHBIE SJIEMEHTBI K OCSM, IIIECTEPHH, TP IHa3HAUYCHHBIE TS CO3IaHMs
YEPBAYHBIX U 3y0UATHIX MEpeIad, COeANHUTENBHbIE H KPETIEKHbIE DIEMEHTH;

8) IIporpamMHOE 0becreueHre, UCTIOIB3YEMOE IS TPOrPAMMHUPOBAHKSI COOUPAEMbIX
POOOTOTEXHUYECKUX MOJIENIEH U YCTPOMCTB, JOCTYITHO JUIs CKAYMBaHMs M3 CeTH MHTEpHET

O6pazoBaTenbHbIA HAOOD
110 MEXaHHKe,
MEXaTPOHUKE U
POOOTOTEXHUKE

KommiexT 11t u3ydeHus: OCHOB 3JIEKTPOHUKHU U poboToTexHuku Habop nomkeH ObITh penHa3HAYCH
IUIsl IPOBEJCHUS YIEOHBIX 3aHATHH 1O SIEKTPOHUKE U CXEMOTEXHHKE C LIEIbI0 N3yUYeHUs1 Hanboee
pacnpocTpaHeHHON 3JIEMEHTHOM 0a3bl, MPUMEHSIEMOH AJIsi HHKCHEPHO-TEXHUUECKOTO TBOPUYECTBA
ydaiuxcs ¥ pa3paboTKu yueOHBIX MoJiesiel po6oToB. Habop momkeH Mo3BOJISTh YHalIuMes Ha
MIPAKTUKE OCBOUTH OCHOBHBIE TEXHOJOI'MH MPOEKTUPOBAHUS POOOTOTEXHUYECKHUX KOMIIJIEKCOB Ha
npuMepe y4eOHBIX Moieliel poOOTOB, a TAKIKE H3YUYUTh OCHOBHBIE TEXHUUECKUE PELICHHUS B 00JIacTH
KHOEPHETUYECKUX U BCTPAUBAEMBIX CHCTEM.

B cocraB koMmieKTa JOKEH BXOAUTH HA00OP KOHCTPYKTHUBHBIX 3JIEMEHTOB AJIsi COOPKH MakeTa
MaHMITYJISIIMOHHOTO POO0TA, KOMIUIEKT METAIIIMUECKIX KOHCTPYKTUBHBIX JIEMEHTOB 1151 COOPKHU
MakeTa MOOMJIBHOTO po0oTa | T.I1.

U CXEMOTEXHHKH, a TaK)Ke KOMIUIEKT IPUBOJOB U JaTYMKOB PA3JIMYHOTO THIIA IS Pa3paboTKu
POOOTOTEXHUYECKUX KOMIUIEKCOB.

B coctaB KOMIUTIEKTa JJOHDKHO BXOAUTH: MOTOPBI C SJHKOJEPOM - HE MEeHee 21T,

CEepBOIPHBO/I OONBIION - HE MeHee 41T, CepBONPUBO/I MaJIbIi - HE MeHee 21T, UHPPaKpacHBIN
JaTYMK - HE MEHee 3 IUT, yAbTPa3ByKOBOW AAaTUMK - HE MEHee 3 LT, JaTYUK TEMIIepaTyphl - HE MEHEe
11T, JaTYUK OCBEIIEHHOCTH - HE MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPBI, CBETOUOBI PA3IMYHOI0 HOMUHAJIA), KOMIUIEKT ITPOBOJIOB /ISl O€CIIaeuHOrOo
MPOTOTUIIMPOBAHMUS, MJIaTa OECIACYHOr0 MIPOTOTHIIMPOBAHUS, aKKYMYJISITOP M 3apsIIHOE YCTPOHUCTBO.
B cocraB komMmieKTa JOKEH BXOAUTH IPOrPaMMHUPYEMbIH KOHTPOJUIED, TPOrpaMMHUPYEMBIH B cpeze
Arduino IDE win aHamoru4HbeIx CBOOOIHO PaclpoCTpaHsIeMbIX Cpeax pa3padoTKH.
[IporpamMMupyeMsblii KOHTPOJLIEP JIOIDKEH 001a1aTh OPTaMH JUIS TIOAKITIOYSHHUS IMQPOBBIX U
aHaJIOTOBBIX ycTpoiicTB, uHTepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth mmu WiFi.

B coctaB koMIUTIEKTa JOKEH BXOAUTD MOTYJIb TEXHUIECKOTO 3PEHHUS, TIPEACTABIISIONINA CO00M
BBIYHCIUTEIHHOE YCTPOHCTBO CO BCTPOEHHBIM MHUKPOIIPOIIECCOPOM (KOJI-BO siziep - HE MeHee 41T,
gacrora sinpa He MeHee 1.2 [T, 066ém O3V - He meHee 512M6, 00beM BCTPOEHHO MaMsITH - He
MeHee 81'0), MHTErpupoBaHHON KaMepol (MaKCUMalIbHOE Pa3pelieHHe BUIEOOTOKA, IEpe1aBaeMoro
nio uarepdeiicy USB - He menee 2592x1944 en.) n onTHyecKkoi cucteMoil. Molylib TEXHUYECKOTO
3pEHHUsI AOJDKEH 00J1a1aTh COBMECTUMOCTBIO € Pa3IMYHBIMH IPOTrPaMMHUPYEMBIMU KOHTPOJUIEPAMH C
nomonipio uaTepdeiicos - TTL, UART, 12C, SPI, Ethernet. Moaynb TeXHUYECKOTO 3pSHUSI IOJHKCH
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MMETh BCTPOCHHOE MPOrpaMMHOE 00eCTIeueHUEe Ha OCHOBE ONIEPaIlMOHHOM cucTembl Linux,
MO3BOJISIOIIEE OCYIECTBISTh HACTPOHKY CHCTEMBI MAIIIMHHOTO O0YYEHUS apaMeTPOB HEHPOHHBIX
cetel Uit 0OHApY)EeHHsT 00BEKTOB, OMPECICHUS X MTapaMeTPOB U JalbHEHINECH ACHTHQHKAIINH.
KomruiekT nomkeH o0ecrieunBaTh BO3MOXKHOCTh H3YyUCHHSI OCHOB Pa3pa0O0TKU MPOTPaMMHBIX U
amnmapaTHBRIX KOMIUIEKCOB HHYKEHEPHBIX CUCTEM, pelieHuid B cdepe "MuTepHeT Bemeit”, a Takxke
peleHui B 00J1acTH pOOOTOTEXHUKH, HCKYCCTBEHHOTO MHTEIJICKTa M MAIIMHHOTO OOYYCHMSI.

KoMmnbloTepHoe 060pyioBanue

HoytOyx

dopm-dakTop: HOYTOYK;

XKectkas, HeOTKIIOYaeMast KJIaBHaTypa: HaJIn4ue;

Pycckas packinagka KiiaBUaTyphl: HAJIMYUE,;

Huaronans 3xpana: He MeHee 15,6 noitmMoB;

Pa3pemienue skpana: He meHee 1920x1080 nukceneii;

KonunuectBo snep npoueccopa: He MeHee 4;

KonnuecTBo NOTOKOB: HE McHee §;

baszoBas TakToBas yactoTa npoueccopa: He MeHee 1 I'T'1; MakcumanpHas TakToBas 4acToTa
mpoteccopa: e meHee 2,5 ['T'm; Kom-mamsats mpomeccopa: He MeHee 6 MbOaiiT; O0BEM
YCTaHOBJICHHOH omnepaTuBHON mamsTh: He MeHee 8 ['0aiiT; O0BEM moaiep)KuBaeMo OTlepaTuBHOMN
namsITU (U1 BO3MOXKHOCTH paciIipenus): He Mmenee 24 ['0aiT;

O0bém Hakorutens SSD: ne menee 240 I'0aiit;

Bpems aBTOHOMHO# paboTHI OT OaTtapen: HE MeHee 6 4acoB;

Bec HOyTOYKa C yCTaHOBJIEHHBIM aKKyMYJISITOpoM: He Oojee 1,8 Kr;

Buemnuit untepderic USB cranmapra He Huxke 3.0: He MeHee TpeX CBOOOIHBIX;

Bremmnnii uatepderic LAN (ucmonp3oBanne NepexoAHUKOB He TIPEAYCMOTPEHO): HaIHUIHE;
Hanuuue mozyseit n uHTepdeiicoB (KCIOIb30BaHUE MIEPEXOHUKOB HE MPEaycMOTPeHO): VGA,
HDMI,

BecnipoBoanas cBs3p Wi-Fi: Hammuame ¢ mopnepxkoit crannapra IEEE 802.11n nim coBpemeHHee;
Web-kamepa: Hanuune;

Manunynsrop "MbIb": HATUYKE;

[IpenycranoBneHHas onepaoHHas CUCTEMa ¢ rpad)nuecKuM IM0JIb30BATEIbCKUM HHTEp(eiicoMm,
obecrieunBaronias padoTy pacIpoCTPaHEHHBIX 00pa30BaTEIbHBIX M 00IIECUCTEMHBIX TPUIIOKEHHH:
HaJINYHE.

2 MIT.

MOV (mpunTep, CKaHep,
KOTIHP)

Tun yerpoiictea: MOV (pyHKIMH NIeyaTH, KOMMPOBAHMUS, CKAHUPOBAHN);

®opmat Oymaru: He MeHee A4;

L[BeTHOCTB: UepHO-OEBIN;

TexHomnorus nevaru: jgazepHas

MakcumasbHoe paspernienue neyatu: ve Mmeree 1200*1200 touek; Uutepdeiicer: Wi-Fi, Ethernet
(RJ-45), USB.
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