MPUMEPHBINA IEPEYEHDb OBOPYJIOBAHMSI, PACXO/IHBIX MATEPUAJIOB, CPEJICTB OBYUEHUS U BOCITUTAHMS 1J15
CO3JIAHUS 1 OBECIIEYEHUS ®YHKIIMOHUPOBAHUS IIEHTPOB OGPA3OBAHUA ECTECTBEHHO-HAYYHOM "
TEXHOJIOTMYECKOI HAIIPABJIEHHOCTEM "TOUKA POCTA" B OBIIIEOBPA3OBATEJBHBIX OPTAHU3ALIUSX,

PACIOJIO)KEHHBIX B CEJIbCKOM MECTHOCTH Y MAJIBIX TOPOJAX

CTAHJAPTHBIH KOMILIEKT

HaumenoBanune
o0opynoBaHus

Kparkue npumepHbie TEXHUYECKUE XAPAKTEPUCTUKHU

KonnuecTBo equHuil
JULST
00111600pa30BaTEIIbHBIX|
OpraHu3alui, He
SIBJISTFOILIX CST
MAaJIOKOMIUIEKTHBIMH,
ell. U3M.

KonnuecTBo equuuil
JUIST
00111600pa30BaTEIbHBIX|
OpraHM3alnii,
SIBJISTFOIIIUX CST
MAaJIOKOMIUIEKTHEIMH,
ell. U3M.

EcTecTBEeHHO-Hay4Has HAIPABICHHOCTD

1. |O6iee obopynoBanue (pusnka, XMMuUs, OHOIOTHS)
1.1. [Hudposas [{1(poBOIi AATYUK IEKTPONPOBOIHOCTH 3 . 2 1wrT.
iabopaTtopus [ludposoii natunk pH
y4deHUYECKas [{1dpoBoit JATYMK TOJOKEHUS
(pusuka, xumus,  |[[ludpoBoii JaTUUK TeMIepaTyphbl
OMOJIOTHS) [{udpoBoit gaTunk abCOTOTHOTO JaBICHUS

[lndposoii ocrmnorpadpuueckuil 1aTunK

Becol anextponHble yueOHbie 200 T

Muxkpockor: uppoBoi I onTHUECKUil ¢ yBennueHrueM ot 80 X

HaGop 115 M3roToBI€HUS MUKPOIPENIapaToB

MuxkponpenapaTsl (Ha60Op)

CoeauHUTEIBHBIE IPOBO/IA, IPOrpaMMHOE 00ecIIedeHHEe, METOJUUECKHE
YKa3aHHUS

KOMILIEKT COITYTCTBYIOIIUX 3JIEMEHTOB JJII OIIBITOB I10 MEXAaHUKE

KOMILJIEKT COIYTCTBYIOIIMX 3JIEMEHTOB IS OTIBITOB 110 MOJIEKYJISIpHON (U3UKe
KOMILIEKT COITYTCTBYIOIIUX 3JIEMEHTOB JJIsI OIIBITOB I10 JIEKTPOJINHAMHUKE

KOMITIJICKT COITYTCTBYROHIUX 3JICMCHTOB JJI OIIBITOB I10 OIITUKC




1.2.

KomriekT nocyibl
1 000pyIOBaHUS
TSI YICHUYECKUX
OTBITOB ((U3HKa,
XHUMHUSI, ONOJIOTHS ).

[[ITaTuB 1a00paTOPHBIA XUMUYECKUMA

Ha6op wamiex [Tetpu

Habop nHCTpYMEHTOB IpenapoBaTbHBIX

JloKa JUTs COKMTaHHS BEIIECTB

Crynka dapdopoBasi ¢ TECTUKOM

HaGop 6aHOK 111 XpaHeHus: TBepAbIX peakTuBoB (30 - 50 mu)
Habop ckistHOK ((p1akoHOB) ISl XpaHEHHs paCTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, I1X-16)

[TprOop /U1 NosTydeHus razoB

CriupToBKa

[ oprouee i1 CIUPTOBOK

DuibTpoBanbHas 6ymara (50 mirt.)

Kosi6a koHn4eckas

[Tanouka cTekisiHHas (C pe3UHOBBIM HAKOHECUHUKOM)
Yameuka Jisl BeITApUBAHUS (BBITIAPUTEIbHAS YalIeuka)
MepHbIid TUIAHIP (TIACTHKOBBIN)

BopoHka crexisiHHas (Majas)

Crakan crexissHHBIH (100 M)

["a300TBOIHAS TPYOKa

3 mT.

2 IIT.

bOJIOI' A

KOMILIEKT BIaKHBIX
[pEapaToB
TIEMOHCTPALIMOHHBIM

Ha3HAa4YCHHE: IEMOHCTPAI[MOHHOE,
MaTepHual KOHTEMHEpa: MIIACTHUK,

TEpMETUYHAsI KPBILIKA: HATMYHE,

KpEIUIEHUE HKCIIOHATa: HAaJIU4ue,

KOHCEPBHPYIOILIEE BELUIECTBO: HATUYNE,

HaKJIeilka ¢ HAMMEHOBAaHUEM: HAJTMUHE.

He MeHee 10 mpenapaToB U3 NPUBEIECHHOIO HUXKE CITUCKA:

Braxusrii npemapat "be33yoka"

Bnaxnslii npenapar "['agroka”

Bnaxublil npenapat "BHyTpeHHee cTpoeHne OpIOXOHOIOro MOJIITFOCKa
Biaxxuslil npenapat "BHyTpeHHee CTpOEHNE KPBICHI"

BiraxxHblil npenapaT "BHyTpeHHee cTpoeHHe JIArymKy'”

Braxuslil npenapar "BHyTpeHHee cTpoeHne NTHIb"

Bnaxublil npenapat "BHyTpeHHee cTpoeHue priObl”

Bnaxwnslii npenapar "Kapacp"

Braxxusrii npemnapat "Kopenb 6060Boro pacteHus ¢ KiryoeHbKamu'"
Bnaxwnslii npenapar "Kpeserka"

Biaxxusiii npenapat "Hepenga"

Bnaxusiii npenapat "Pa3Butue KOCTUCTOM pHIOBI"

n

Biiaxxnsiii npenapat "Pa3Butue Kypuiibl"

1 mIT.

1 mT.




Braxusiii npenapat "Crudomenysa'
Biiaxxnsiii npenapat "Tputon"

Braxnsiii npenapar "Uepenaxa 6osoTHas"
Biaxxnsiii npenapat "Yx"

Biaxusiil npenapar "Amepuna”

2.2.

Komrnekr
repOapuen
TEMOHCTPALIMOHHBIM]

Ha3znauenue: 1eMOHCTPALIMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: repOapHbIii JIUCT,

CIIMCOK 3KCIIOHATOB: HAJIM4YNE

He MeHee § repOapreB U3 IPUBEIEHHOTO HIKE cricka: HasHauenue:
IEMOHCTPALIMOHHOE,

OCHOBA JJIs1 KpEIUICHUS: TepOapHbIil IUCT,

CIIMCOK KCIIOHATOB: HAJIM4YKeE

He MeHee 8 repOapreB U3 MPUBEICHHOTO HUXKE CIHCKA:
["'epOapuii "JlepeBbst U KycTapHUKH"

['epOapuii "lukopactyiiue pacteHus"

['epOapuii "Kopmosblie pacteHus"

['epbapuii "KynbTypHble pacTeHus"

['epOapuii "JlekapcTBeHHbIE pacTeHUS"

['epbapuit "MegoHnocHble pacTeHus"

["'epbapuit "Mopdonorus pactenuit”

["epOapuii "OCHOBHBIE I'PYIIIBI pacTeHHH"

['epbapuii "PactutenbHble cooOuiecTa"

["epOapuii "CenbCKOX035IIICTBEHHBIE paCTeHHS"
["'epbapuii "AnoButhie pacrenus”

["'epbapuii K Kypcy OCHOB 10 0011Iei OnoIorun

1 mrT.

1 mrr.

2.3.

[KoMmaekT
KOJIJICKIIM I
ITEMOHCTPALIMOHHBIM]
(110 pa3HBIM TeMaM
Kypca OMOJI0oTHN)

Ha3nauenue: 1eMOHCTPAaIMOHHOE,

OCHOBA /7151 KPEIJICHUS: HaJIM4Ke,

HAKJICHKH C HANMECHOBAHUEM: HAJINIHE

He MeHee 10 KoJuleKUuuii U3 IpUBECHHOTO HUXKE CIIHUCKA!

Komneknus "I"'osiocemenHbie pacTeHus"

Komnekuust "Oburarenu Mopckoro qHa"

Komrexuus "Tlaneonromornueckas”

Komnexuus "[IpeacraBuTent oTpsiA0B HACEKOMBIX' KOJMYECTBO HACEKOMBIX:
He MeHee 4

Kosnexmus "[Ipumeps! 3aIIUTHBIX IPUCIIOCOOIEHUH Y HACEKOMBIX "
Komneknus "TlpucnocoOuTenbHbIe U3MEHEHUS B KOHEUHOCTSX HACEKOMBIX"
Komtekuus "Pa3BuTHe HACEKOMBIX C HEMOJIHBIM IIPEBpALLIEHUEM "
Komneknus "Pa3zBuTue HaCEKOMBIX C MOJIHBIM MpeBpalieHueM"

Komneknus "Pa3Butue mieHuIs"

Kosuiekmus "Passurie 6ad0ouxu"

1 mrr.

1 mrr.




Komnexuus "PakoBHHBI MOIJIFOCKOB"

Kosutexmus "CemeiictBa 0abouek"

Komnekuus "CemeiicTBa 5KyKoB"

Komnexuus "Cemena u mioas!"

Komnekuus "®opMa cOXpaHHOCTH UCKOMAEMbIX PACTEHUHN U )KUBOTHBIX "
HaGop maneonTonornuecknx Haxonok "IIpoucxoxaenue yenoBeka'
KOJIMYSCTBO MOJICIICH: He McHee 14

3.  XUMUA
3.1. [/lemoncTparmornHoe(CocTaB KOMIUICKTA! I mr. I mrr.
000pynoBaHuE Cronuk noabeMHublii HasHauenue: cOopka yueOHbBIX yCTaHOBOK,

pasmep crosiemHUIbl: He MmeHee 200 * 200 MM, TUTaBHBINA IMOIBEM C TIOMOIITBIO
BUHTA: HAJIMYUC

[[ITaTuB TEeMOHCTPAIMOHHBIM XUMHUYECKHi: HazHaueHue: neMoHCTpamms
prOOpPOB U YCTAaHOBOK,

0T1I0pa, CTEPXKHU, JIANKU, MY(ThI, KOJIbIIA: HATUYHE,

BO3MOKHOCTh 3aKPETUICHUSI JIEMEHTOB Ha PAa3JIMYHON BBICOTE: HAIMYNE
Armapar Juisl MpOBEICHUs XUMUYECKUX peakiuii: HazHaueHue: 1eMoHCTpanus
XUMHYECKUX PEAKIIUH,

[TOTJIOTUTEIb ITAPOB U Ta30B: HAIMYHUE,

MaTepuai KOJObI: CTEKIIO

HabGop 11t anekTpoian3a 1eMOHCTpallnoHHbIN: HazHaueHue: nsydueHnue
3aKOHOB JIEKTPOJIN3a, COOPKA MOJIEH aKKYMYJISITOPA,

©MKOCTb: HaJIn4ue,

PIIEKTPOIbI: HATHMYNE

KoMIuiekT MepHBIX K0JIO Manoro oobema: HazHaueHue: 1eMOHCTpallMOHHbBIE
OIBITHI,

00beM k0110: oT 100 M go 2000 mut,

KOJIMYECTBO K010: He MeHee 10 miT.,

MaTepHal Kojo: CTeKJIO

Hab6op ¢uakonoB (250 - 300 mut /U1 XpaHEeHUs: paCTBOPOB PEAKTHBOB).
Hasnauenue: XxpaHeHHe pacTBOPOB PEAKTHBOB,

KOJTu4ecTBO (pirakoHOB: He MeHee 10 miT.,

MaTepuan (IakoHOB: CTEKIIO

mpoOKa: HaIM4Ine

[TprGop /Ui OMBITOB MO XMMHHU C IIEKTPHIECKHM TOKOM (J1a00paTOpHBIil)

[ [puGop A1 WILTFOCTpAIIMU 3aKOHA COXPAHEHHSI MacChl BEIIECTB: COCY/I
JlangoapTa: HATUJHE,

npoOKa: HaTH4Iue,

TUIT IPUOOpPa: TEMOHCTPAIIIOHHBIH

/lenutenbHas BopoHka: HazHauenue: pazaeneHue AByX >KHUAKOCTEH 1O




[JIOTHOCTH,

MaTepHra BOPOHKHU: CTEKIIO

'Y craHOBKa /1J1s TIepEroHKH BenlecTB: Ha3zHaueHue: 1eMOHCTpalust OUUCTKI
BEIIIECTBA, IIEPETOHKA,

KOJIOBI, XOJOIUIBHHK JIJISI OXJIAKIACHHS, aJUIOHXK, TPOOKa: HAIUYHE,

IIJTMHA YCTaHOBKU: HE MeHee 550 mm

[[puGop AJig MoayyeHus ra3oB: Ha3HAYCHHUE: TTOJIYYCHHE Ta30B B MAJIbIX
KOJIMYECTBAX,

COCTaB KOMIUJIEKTa: HE MEeHee 6 PEeIMETOB

bans komOMHUpOBaHHas J1abopartopHas: baHs BoasiHAasA: HATMYKE, KOJIbIIA
CMEHHBIE C OTBEPCTUAMH PAa3HOTO TUAMETPA: HAJTUYHeE,

[JIUTKA JICKTPUUCCKas: HATHINE

Dapdoposas crymnka ¢ nmectukom: HaznaueHue: 11 pa3MeTbueHus] KPYITHBIX
(bpakimii BEIIECTB M MPUTOTOBIICHUS ITOPOIIKOBBIX CMECEH

Kommiekt repmomerpos (0 - 100 C; 0 - 360 C)

3.2.

Kommiiekt
XUMHUYECKUX
[PEaKTUBOB

CocTaB KOMIUIEKTA:

Ha6op "Kucnotsl" (a30THas, cepHas, coyistHast, opTodochopHasi)

Ha6op "I'unpoxcunpl" (rugpokcu 6apusi, THAPOKCU KaJlns, THIPOKCH]T
KaJIbLIMS, TUAPOKCHU] HATPUS)

Ha6op "Oxkcunpl meramioB" (anroMUHUS OKcHl, Oapus okcug, sxenesa (111)
OKCHJI, KaJIbIUs OKCU, MarHust okcua, menu (II) okenn, nuHKa OKCcu )
Hab6op "Lllenounble u menouHo3eMeNbHbIE METAIUIBI" (JINTUH, HATPUH,
KaJTbIHN )

Habop "Metamibl" (aTrOMUHHM, KeJI€30, MarHU, Me/Tb, ITMHK, OJIOBO)

Ha6op "ll{enouyHble U MIeI0YHO3EMeNbHbIE MEeTaIbI" (JINTUH, HATPHIA,
KaJTbIIHIA )

Habop "Orneonacusie BemecTBa" (cepa, hochop (kpacuslit), okcun dpocdopa
(V)

Ha6op "T"amorenst" (#ioa, 6pom)

Habop "T"anorenunpl" (amroMUHUS XJIOPHJI, AMMOHHUS XJIOPHL, Oapus XJIOPH,
brenesa (I11) xmopun, kamus Hoaua, Kamus XJIOPHUI, KATBIUS XJIOPUT, TUTHS
xyiopua, Mmaraus xiopun, meau (II) xmopua, Hatpust 6pomut, HaTpUs GTOPHL,
HATPUS XJIOPUJ, TUHKA XJIOPHU]T)

Habop "Cynbdartsl, cyabhuabl, cyabGUTh" (ATIOMUHUS CyIb(aT, aMMOHHS
cynbdart, xxenesa (II) cynsdun, xenesa (II) cynbdart, 7-Mu BOIHBIHN, KaTus
cynbdar, kobansta (II) cynsdar, maraus cynsdat, meau (1)) cynsdar
0e3Boaublil, Mmenu (II) cynbdar 5-Tu BogHBIN, HATPUS CYyIbQUI, HATPUS
CyIb(QUT, HATPHS CyIab(aT, HATPUS TUAPOCYIb(PAT, HUKENIA Cyabdar

Ha6op "Kapbonate!" (aMmmonus kapOoHart, kainus kapoonar, meau (I1)
KapOOHAT OCHOBHOM, HATPUs KapOOHAT, HATPHUS THAPOKApOOHAT)

1 mrr.




Ha6op "®ocharel. Cunukatsl" (kanus MoHOTHAPOoOpTOdOochar, HaTpus
CHUJIMKAT 9-TH BOJHBIN, HATpUs opToocdar Tpex3aMenieHHbIN, HaTpUs
muruapodocdar)

Ha6op "Aneratsl. Poganuasr. CoemuHenus xxemne3a’ (Kaiaus arerar, Kaaus
dbeppo (II) rekcarmanun, kanus Geppo (I1I) rexcarmonu, Kanus poJaHuI,
HATpUA aleTaT, CBUHIIA alleTar)

Ha6op "Coenunenus mapranna” (kanus nepmanranat, mapranua (IV) okcun,
mapranma (II) cynbdar, Mmapranma xjaopum)

Habop "Coenqunenust xpoma" (aMMOHHUS JUXpOMAT, Kajausl IUXpoMaT, Kajus
xpomar, xpoma (II1) xmopum 6-Ti BOTHBIH)

Ha6op "Hutpats!" (aJitoMUHMSI HUTPAT, aMMOHMSI HUTPAT, KaJus HUTPAT,
kanbius HutTpat, meau (II) Hurpar, HaTpus HUTpAT, cepedpa HUTPAT)

Habop "MuaaukaTops!” (JJaKMOHI, METHIIOBBIN OpaHKeBBIH, (peHON(DTaICHH)
Ha6op "Kucnopozacoaepsxaiiue opraHndeckue Bemectra (aleToH, TIuepyH,
TS TUIIOBBIN QHp, CIUPT H-OYTHIIOBBIN, CIUPT U30aMUJIOBBIHA, CIIUPT
M300YTHIIOBBIH, CIUPT STHIIOBBIN, (heHou1, opMaIuH, STHICHTIIUKOb,
YKCYCHO-ITHIIOBBIH 3(up)

Ha6op "YraeBomopoas!" (6eH3uH, rekcaH, He)Th, TOIYOJ, IUKIOT€CKaH)
Ha6op "Kucnorsl oprannyeckue” (KuciaoTa aMUHOYKCYCHast, KUCI0Ta
OCeH30I1HAasA, KUCTIOTa MaCIIsIHAsA, KUCIIOTa MypaBbHHAs, KUCJIOTAa OJICMHOBAS,
KHMCJI0Ta NAJIbMUTHHOBAS, KUCJIOTa CTEAPUHOBAsA, KUCIOTa YKCYCHAs!, KUCIOTa
[1aBesieBas)

Ha6op "YrneBoasl. AMuHBI" (aHWINH, aHWINH CEPHOKUCIBIHN, J{-TII0K03a,
METHJIaMUH THIPOXJIOPH]I, Caxapo3a)

3.3.

Komiuiext
KOJUIEKIIUH U3
CIICKa

HazHaueHue: 1eMOHCTPAIIMOHHOE,

BU/J| YIAaKOBKH: KOpOOKa,

ONMCAaHNE: HATUYUe

CocTaB KOMIUIEKTA:

Komrexnus "Bonokaa"

Kosnexmus "KamMeHHBIH yroib U IPOAYKTHI €ro nepepadoTku’
Komexnus "MeTtamisl U CIiaBe!"

Konnekuust "Munepanbl 1 ropHblie mopoast" (49 BUIoB)
Konnekuus "MunepanbHble yaoopenus"

Komnexuus "HedTh u npoaykTel ee nepepaboTKu"
Komrexus "Ilmactmaccer”

Konexmnus "Tonauso"

Komneknus "YyryH u cranp"

Komnekuus "Kayuyx"

Komneknus "[lIkana tBepmoctu”

Habopb! 111 MOJIEIMPOBAaHUS CTPOSHHS OPTaHWYECKHUX BEIIECTB

1 mIT.

1 mT.




|(yquI/Iqec1<ne) HE MeHee 4 1T,

DOU3NKA

CocTaB KOMILIEKTA:

[[ITaTuB neMOHCTpalMOHHbIN: HazHaueHne: mpoBeaECHHUE IEMOHCTPALMOHHBIX
OTIBITOB, OCHOBAHUE, CTEPIKEHb, JIAIKH, KOJIbIA, My Thl: HaJIH4He

CTOJUK MOAbEMHBIN:

Tum cTonuka: yueOHbBIH/1a00paTOPHBIA,

0T0pa, CTEP>KEHb BUHTOBOW, BUHT PEryJIMPOBOYHBIN: HAIMYUE,

(byHKIMS TOJbeMa U OIYCKaHUs CTOJMKA: HAIUYUE

M cTOYHUK MMOCTOSTHHOTO M MIEPEMEHHOr0 HanpsbkeHus: Haznauenue: s
MUTAHKS PErYIUPYEMbIM TIEPEMEHHBIM U TOCTOSTHHBIM TOKOM 3JIEKTPUYECKUX
CXEM,

yacTtoTa, ['m: 50,

notpedisieMast MolHOCTh, BA: 10

MaHoMeTp >KUIKOCTHOM 1eMOHCTpAllMOHHbIN: HaznaueHue: Ui usMepeHus
maBiieHust 10 300 MM BOJSTHOTO CTOJIOA BBIIIE M HIXKE aTMOCHEPHOTO
MaBJICHUS,

crexisiHHas U-oOpa3Has TpyOKa Ha IMOICTaBKe: HATMIHE

KamepToH Ha pe3oHaHCHOM siuke: HazHaueHue: nis JeMOHCTpaluu
BBYKOBBIX KOJIEOAHUM U BOJIH,

TBa KAMEPTOHA HA PE30HUPYIOLIUX SUIMKAX: HAJTUUKE,

[PE3MHOBBIA MOJIOTOYEK: HATHYHE

Hacoc BakyymHBIi1 ¢ anekTponpuBoaoM: HazHaueHue: co3ganue pa3psukeHus
M N30BITOYHOTO JIABJICHHS B 3aMKHYTBIX 00BheMax,

OMBITHI: KUIIEHUE JKUJIKOCTU MTPU OHM>KEHHOM JIaBJICHUH, BHELITHEE U
BHYTpPEHHEE JIaBJICHUE U JIP.

Tapenka BakyymHasi: HazHaueHue: JeMOHCTpalys ONbITOB B 3aMKHYTOM
00BeMe ¢ pa3peKEHHBIM BO3yXOM,

OCHOBaHHUE C KPaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIa, pE3MHOBAs MPOKIIAJIKa,
PIIEKTPUYECKHUI 3BOHOK: HaJIM4uue

Benepko Apxumena: Haznauenue: n1eMoHCTpalus AEMCTBUS KUJIKOCTH Ha
MOTPYKEHHOE B HEE TEJI0 U U3MEPEHUE BETMYMHBI BHITAIKUBAIOIICH CHIIHI,
BEJICPKO, TENIO MUIUHAPUIECKON (hOPMBI, IPY>KUHHBINM TUHAMOMETp: HaJIHN4He
OrauBo Bo3aymHOe: HazHaueHue: 1eMOHCTpaIis BOCIIJIAMEHEHUS TOPIOYeH
CMECH TPU ee OBICTPOM CXKATHH,

TOJICTOCTEHHBIN LUJINH/P, MOPIIEHb HA METAJUIMYECKOM LITOKE C PYKOSTKOH,
MO/ICTaBKa JUIsl IMUIMHIPA: HATUYKE

4.1.

O0opynoBaHue s
I[CMOHCTpaI_II/IOHHI:IX
OIIBITOB

[Tpubop 11 feMoHCTpaluy AaBiIeHUs B xkuakocTu: HazHaueHue:
TeMOHCTpAIMsI M3MEHEHHS JJABJICHUS C TITyOMHOMN MOTpYyKEeHHUS,
TaTYMK TABJICHMS, KPOHIUTEHH I KPEIUICHUS Ha CTEHKE COCYA: HAJM4Ne

1 mT.

1 mr.




[IpuGop ayis teMoHCTpau aTMocepHOTo naBieHus (MaraeOyprekue
nomnymapus): Haznauenue: 1eMoHCTpanyst Cuilbl aTMOC(EpPHOTO J1aBJIEHUs,
11Ba pa3bEMHBIX METAINIMYECKUX MOJIYILIAPHSI C IPOYHBIMU PYUKAMHU U XOPOILO
NpUUUTM(OBAHHBIMU KPassMHU, HUIIIIENb C KPAHOM: HaJIMYHUE,

CO3/1aBacMO€ BHYTPH ILIapOB BaKyyMMeTpuueckoe faBieHue: He menee 0,05
MIIa,

MakcHMaIbHOE paspbiBatolee ycuiue: He meHee 90 H

HaGop Ten paBHOro o0bema: Haznauenue: [uist onpeieaeHus U CpaBHEHUs
TEMIOEMKOCTH U IIJIOTHOCTH Pa3IMUHbIX TBEPJBIX MaTEPUAIIOB,

[WIMHAPBI U3 PA3JIMYHbIX MaTEpUAJIOB: HE MEHee 3 WIT.,

KPIOYKH JUIS IOJIBEIINBAHUS [IUJIHHPOB: HAJTHIUE

HaGop Ten paBHO# Macchl: HazHaueHue: ais onpeseneHus i CpaBHEHHIO
[JIOTHOCTU PA3JIMYHBIX MATEPHAJIOB,

[UIMHAPBI U3 Pa3IMYHbIX MaTEpUAJIOB: HE MEHee 3 WIT.,

KPIOYKH JUIS IOJIBEIINBAHUS IWJIHHPOB: HAJTHIUE

Cocyabl coobmmaronrecs: Haznauenue: 1eMOHCTpalys OAMHAKOBOI'O YPOBHS
0JTHOPOTHOM JKUIKOCTH B COOOIIAIOIINXCSI MEXKTy cO00i cocynax pazHou
(hOpMBI,

COOO0ILatoIIMeCs] CTEKJIIHHbIE TPYOKH pa3Hoil popMbl: HE MeHee 3 1T.,
M0/ICTaBKa: HATUYHe

TpyOxa HptoTona: HazHaueHue: neMoHCTpaiys OJHOBPEMEHHOCTHU NaICHUS
[Pa3IMYHBIX TEJI B Pa3peKEHHOM BO3IyXe€,

(yHKIIMS MOJKIIOYEHHS K BAKYYMHOMY HacocCy: HaJlM4ue,

uinHa TpyOku: He MeHee 80 cM.,

[PE3MHOBBIE TPOOKHU, HUMIIEb: HAIUYHE,

KOJINYECTBO TeJ B TpyOKe: HE MeHee 3 IIT.

[[lap ITackans: HaznaueHnue: jeMOHCTpanys nepeaadyn nporu3BOIMMOro Ha
PKHJIKOCTD JTABJICHUS B 3aMKHYTOM COCYJIe, A€MOHCTpaLUs MO IbeMa KUKOCTH
Mo/l AeficTBHEM aTMOC(EPHOTO aBiIeHUS,

METAJUIMYECKUN IIIIIMH/P C OTIpaBaMH, MOPIIEHb CO IITOKOM, MOJIBIN
METAJTTMYECKH 11ap ¢ OTBEPCTUSMU: HAJINYHE,

IUIMHA IWJIMHApA: He MeHee 22 oM,

TMaMeTp I1apa: He MeHee § CM

[[lap ¢ konbrioM: Ha3zHauenue: neMoHCTpanus pacIMpeHus TBEPIOro Tena
MpY HarpeBaHUH,

[ITaTHB, METAJUIMYECKOE KOJIBIO C MY(PTOH, IIap C LIENOYKOI: HAIUYHeE,
IIMHA IIenoYKH: He MeHee 80 MM,

TaMeTp I1apa: He MeHee 25 MM

[[minHApE! CBUHIIOBBIE CO cTpyroM: Ha3zHaueHue: [eMoHCTpanys B3aUMHOTO
PUTSKEHUS. MEKIAY aTOMaMU TBEPABIX TEl,




KOJIMYECTBO OAVHAKOBBIX IUJIMHAPOB: HE MEHee 2 WIT.,

MaTepral IHIMHAPOB: CTAIb U CBUHELL,

KPIOUKH IS [TO/IBEILIMBAHUS: HAIMUKE,

CTpYT, HallpaBJstolas TpyOKa: HaJIn4ue

[Ipu6op Jlenna: Haznauenue: 115 MCClieI0BaHUs 3aBUCUMOCTHU HaIlpaBJICHUS
MHIYKIIMOHHOTO TOKa OT XapaKTepa U3MEHEHHsI MarHUTHOTO IIOTOKA,

CTOMKa C KOPOMBICJIOM: HaJIMYHE,

KOJIMYECTBO aJJFOMUHUEBBIX KOJICI: HE MEHEe 2 IIT.,

[IpOpe3b B OJTHOM U3 KOJIEL: HAJIMYHE

Marsut 1yrooOpasHblil 1eMOHCTpalMoHHbIN: Ha3HaueHue: qeMoHcTpanus
CBOICTB IMOCTOSIHHBIX MarHUTOB,

TUI MarHUTA: HAMarHUYEHHbIH OPYCOK,

KOJIMUECTBO LIBETOB MarHuTa: He MeHee 2,

0003HauEHKE MOJIOCOB MarHuTa: HalIu4yKe

Maraur 1oyiocoBoi A€MOHCTpallMOHHbIN (11apa): HazHauenue: neMoHcTpanus
CBOMCTB IIOCTOSIHHBIX MarHUTOB,

THIT MAaTHUTA: HAMarHWYEHHBIA OPYCOK MPSIMOJIMHEHHON (HOPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003HaYeHHE MTOJIFOCOB MAarHUTA: HATMUUE

Ctpenku MarHuTHbIE Ha ITaTuBax: Ha3Hauenue: neMoHcTpanus
B3alMOJICICTBHS MOJIIOCOB MarHUTOB, OPUEHTAIIMM MarHUTa B MarHUTHOM
oJie,

HaMarHWYeHHasl CTpeJiKa: HaJu4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

[0/ICTaBKA: HaJIN4ne

Habop neMoHcTpalmoHHbIH "DnekTpocTatuka” (3J1IeKTPOCKONSLI (2 mT.),
cynTaH (2 mT.), Majsoyka CTeKJISTHHA, MajJouka Y00HUTOBAs, IIITATUBI
M30sMpyromue (2 mr.)

MarnHa 35eKTpogopHas WM BEICOKOBOJIBTHBIN UcTOUHUK: Ha3sHauenue: s
[OJIy4EHUS DJIEKTPUUYECKOTO 3apsijia BBICOKOTO MOTEHIMANIA U TIOJTYYEHUS
MICKpOBOT'O pa3psia,

ITMCKU Ha CTOMKax: HaJIM4Me,

KOJIMYECTBO JEHAECHCKUX OaHOK: HE MeHee 2,

[10/ICTaBKA: HAJIM4NE

Kommiekt npoBoaos: JlnuHa: He MmeHee 500 mM - 4 mT., 250 MM - 4 mT., 100
MM - 8 IIT., HA3HAYEHUE: JUISl MOAKIIOYCHHUS IEMOHCTPALMOHHBIX PHOOPOB U
000pYyOBaHUS K UICTOUHUKY TOKa, AJ1si COOPKHU AIIEKTPUUYECKUX LIeTIEH,
BKJTI0Yas 3JIEMEHTHI U3 paboThl "I10CTOSHHBIN HIIEKTPUYECKHiA TOK"

4.2.

O0opynoBaHue s

lTabopaTOpHBIX

[[ITaTuB 1abOpaTOPHBIA C AepKaATEIIMU

BCCHI SJICKTPOHHLIC

8 mmIT.

4 11T,




paboT u
YICHUICCKUX
ONBITOB (Ha Oa3e
KOMILICKTOB JISI
OI'D)

MEH3YpKa, npeaen usmepenus 250 mu

muaamometp 1 H

muHamometp S H

IWJIMHAP CTAIbHOM, 25 cM3

LAJTUHIP aTIOMUHUEBBIN 25 cm3

WJIMHAP aTIOMUHUEBBIN 34 cM3

LATUHAP TIACTUKOBBIN 56 cM3 (117151 M3MEpeHus CUilbl ApXumesa)
npyxuna 40 H/m

npyxuHa 10 H/m

rpy3sbl 1o 100 1 (6 1mIT.)

rpy3 HAOOPHBIN yCTaHABIMBAET Maccy ¢ marom 10 r

MepHas JICHTa, JTUHEHKa, TPAaHCTIOPTHUP

OPYCOK C KPIOUKOM U HUTBIO

Hanpaistomas AnuHoi He meHee 500 mm. J{omxHBI ObITH 00ecTIeYeHbI
pasHble K0 (HUIMEHTHI TPEeHUs OpyCKa 110 HAIPABIISIONICH
CEKYHJIOMED AIEKTPOHHBIN C TaTYNKOM

HaIIPaBJIAOIIAs CO MIKAION

OpyCOK IEpEeBSIHHBIN C MyCKOBBIM MarHUTOM

HUTSHOW MasTHUK C TPY30M C ITYCKOBBIM MarHUTOM M C BO3MO>KHOCTBIO
M3MEHEHUS JUIMHBI HUTH

pBIyar

0JIOK OB KHBII

0JIOK HETIOJIBH>KHBIN

KAJIOPUMETP

TEPMOMET]

MCTOYHUK MUTAHUS IOCTOSSHHOTO TOKA (BBIMPSMUTEND C BEIXOAHBIM
HanpspkeHueM 36 - 42 B unu G6atapeiiHblil 070K ¢ BO3MOXKHOCTBIO
[PETYIIMPOBKHU BBIXOJHOTO HAMPSHKEHUS

BOJILTMETP JIBYXIIpenesbHbli (3 B, 6 B)

ammepMeTp nByxnpeaensHelii (0,6 A, 3 A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIN pesuctop (peocrtar) 1o 10 Om

COEMHUTEIIbHBIE MPOoBOA, 20 IIT.

KJTIOY

Ha0Op MTPOBOJIOYHBIX PE3UCTOPOB PIS

coOuparonias JMH3a, pokycHoe paccrosiHue 100 Mm

cobuparoras 1MH3a, GOoKycHOe paccTostHue S0 MM

accerBaroliast JMH3a, (POKYCHOE PACCTOSHUE - 75 MM




bKpaH

ONTUYECKAsl CKaMbsI

cinaiin "Monens peamera"

OCBETHUTEIh

[OJIYLIMJIMHAP C IUIAHIIETOM C KPYTOBBIM TPaHCIIOPTUPOM
[TprOop /Ui M3ydeHHs ra30BbIX 3aKOHOB
Kanmuisapel

JTudpakauonnas pemierka 600 ITpUxoB/MM
Jludpakuuonnas pemerka 300 mTpuxos/mMMm
3epkaiio

UlazepHas yka3ka

[Tonsipoun B paMke

[Llerm FOnTa

Karymika MoTok

bi1ok 11o10B

brok KOHIEHCATOPOB

Kommac

Maruut

(DIIEKTPOMArHUT

Onuiiky jxese3Hble B OaHKe

TexHogornuecKas HaIlPpaBJICHHOCTDH

1.

O06pa3oBaTeIbHBIN
KOHCTPYKTOp JJIst
MPAKTUKU OJIOUHOTO
[IPOTpaMMUPOBAHUS
C KOMIUIEKTOM
TATYNKOB

Po6oToTexHnueckuit Habop NpegHa3HAYEH I U3YYEHHSI OCHOB
POOOTOTEXHUKH, JI€TalIel, y3JI0B U MEXaHU3MOB, HEOOXOAUMBIX JIJIsl CO3AaHUS
[POOOTOTEXHUYECKUX YCTPOICTB.

HaGop npezacrasisier cOO0H KOMITJIEKT CTPYKTYPHBIX JIEMEHTOB,
COETMHUTEIIbHBIX AIEMEHTOB U 3JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.

HaGop no3Bossier codupaTh (M IpOrpaMMUpPOBaTh COOMpaeMble MOJEIH), U3
PJIEMEHTOB, BXOSIINX B €70 COCTAaB, MOJIETTH MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOUCTB C aBTOMAaTU3UPOBAHHBIM YIPABJICHUEM, B TOM
YHCIie Ha KOJIECHOM XOJTy, a TaK)Ke KOHCTPYKIIUHA, OCHOBaHHBIX Ha
MCIIOJIb30BaHUY NIepeay (B TOM YHCIIe YEPBAYHBIX U 3y0UaThIX), a TAKKE
PBIYAroB.

CBETOAMOIHBIN MaTPUUHBINA JHCIIIeH ¢ OeI0i MoACBETKOM Ha KOHTpOIIIepe
KonruecTBo MopTOB BBOAA/BBIBOIAa HA KOHTPOJIEpE HE MeHee 6

KonnuecTBo KHONIOK HE MeHee 4

OO0111ee KOJIMYECTBO 3JIEMEHTOB: He MeHee 520 1T, B TOM 4HCJIe:

1) mporpaMMupyemslii 010K yrpaBieHHsl, KOTOPbI MOXXET paboTaThb
ABTOHOMHO U B IIOTOKOBOM PEKUME;

2) CEpBOMOTOPBI

3) naT4MK CUITBI

1 mrr.
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4) MaTYuK pacCTOSTHUS

S) naT4MK 1BETA

6) akKyMyJsiTOpHast OaTapest

7) IInacTuKOBBIE CTPYKTYpPHBIE 3JIEMEHTBI, BKJII0Yas ep(oprupoBaHHbIE
PIIEMEHTHI: OaJIKH, KyOUKH, OCH U BaJIbl, COEUHUTEIbHBIE SIIEMEHTHI K OCSIM,
[1eCTepHU, [TpeIHaA3HAUEHHbIE JUIsSl CO3/1aHUs YEPBSIUHBIX U 3yOUaThIX nepeaad,
COCMHUTEIBHBIE U KPETIC)KHBIE DIIEMEHTHI,

7) IIporpammHoe obecriedeHne, UCIOoIb3yeMOoe Ul IPOrpaMMUPOBAHUS
COOMpaeMbIX POOOTOTEXHUYECKHX MOEIEH U yCTPOICTB, JOCTYITHO /IS
CKauMBaHUs U3 ceTu VIHTepHeT

OOpa3oBaTebHBbIi
HAOOp 110 MEXaHUKE,
MeXaTPOHHUKE U
POOOTOTEXHUKE

KOMIIEKT /17151 U3y4€HUSI OCHOB JIEKTPOHUKU M POOOTOTEXHUKU

Habop nomkeH ObITh peAHA3HAYCH IS IPOBEICHUS YU€OHBIX 3aHATHH 110
PIIEKTPOHUKE M CXEMOTEXHHKE C IeJIbI0 U3yUeHHsI Hanboiiee
pacpoCTpaHESHHOW JIIEMEHTHOM 0a3bl, MPUMCHICMOH JIJIst
MH)KEHEPHO-TEXHUYECKOT0 TBOPYECTBA yUallluXcs U pa3paboTKH yuyeOHbIX
Mojieneii po6oToB. Habop nomKeH MO3BOMIATh yYauMCst Ha TIPAKTHKE
OCBOUTH OCHOBHBIE TEXHOJIOT'MU POEKTUPOBAHUS pOOOTOTEXHUUYECKUX
KOMILJIEKCOB Ha NMpUMepe yueOHBIX MOeliel poOOTOB, a TAKKE U3YUUTh
OCHOBHBIE TEXHUYECKHE PELIEHUs B 00JIaCTH KMOEPHETHUECKUX U
BCTPAaNBACMBIX CHCTEM.

B cocTaB KOMIUIEKTa JOJKEH BXOJUTh HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB
1St COOPKM MaKeTa MaHUIYJISIITUOHHOTO po00Ta, KOMILJIEKT METAJUTMUECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB 11 COOpPKM MakeTa MOOMIJIBHOTO poOoTa U T.1I.
B coctaB koMIIekTa BXOJUT HAOOP AJIEKTPOHHBIX KOMIIOHEHTOB IS
M3Y4YEHHUS OCHOB JIEKTPOHUKHU M CXEMOTEXHHKH, a TAKKE KOMIUIEKT IPUBOJIOB
1 TaTYMKOB PA3JIMYHOIO TUIA JUIS pa3pab0TKU POOOTOTEXHUYECKUX
KOMILIEKCOB.

B cocTaB KOMITJIEKTa JOJKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHee 2
[T, CEPBOIIPHUBOJ] OOJIBILION - HE MeHee 4 IIT, CEPBONPHUBO/] MAJIbIN - HE MEHEe
2 T, nHQpaKpacHbIN JATYUK - HE MEHee 3 IIT, yIbTPa3ByKOBOW JaTUUK - HE
MeHee 3 11T, JaTYUK TEMIIEpATyphl - HE MeHee | 1T, JaTYUK OCBELICHHOCTH -
He MeHee | 1T, Habop 3JIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPbI, CBETOAUOABI PA3JINYHOIO0 HOMHHAJIA), KOMIUIEKT IIPOBOJIOB
7151 6€CIaeyHOro MPOTOTUIIUPOBAHKS, TIIaTa O€CIaeyHOTo
IPOTOTUIIMPOBAHHUS, AKKYMYJIATOP U 3apsIAHOE YCTPOHCTBO.

B cocTaB KOMIUIEKTa JOKEH BXOANUTH ITPOTPAMMHPYEMbIl KOHTPOJLIEP,
nporpammupyemsiii B cpenie Arduino IDE wnm ananoruyssix ¢cBo60IHO
pacpocTpaHsIeMbIX cpefax pa3padoTku. IIporpaMMupyeMsrii KOHTpoILIEP

JTOJDKCH OGJ’I&I[&TB rnopramu 1Jis MO AKJIFOYCHU S L[I/I(ppOBI:IX U aHaJIOT'OBBIX

1 mT.
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yctpoiict, natepdericamu TTL, USART, 12C, SPI, Ethernet, Bluetooth mm
WiFi.

B cocTaB KOMIUIEKTa JOKEH BXOJIUTh MOTYJIb TEXHUYECKOTO 3PCHUS,
[pE/ICTaBIISIIOIINI cOO0M BRIYUCIUTEIHHOE YCTPOUCTBO CO BCTPOSHHBIM
MUKPOIIPOLIECCOPOM (KOJI-BO sJIEp - HE MEHEE 4 1T, YacTOoTa sApa HE MEHEE
1.2 I'Tu, oosem O3V - He Menee 512 MO, 00beM BCTPOCHHOM MTaMsITH - HE
meree 8 ['0), nHTerpupoBaHHON KaMepoil (MakCUMaIbHOE pa3pelieHne
BHJICOIIOTOKA, IepeaaBaeMoro 1o uarepdericy USB - ne menee 2592 x 1944
€71.) ¥ ONITUYECKON cUCTEMON. MOysIb TEXHUYECKOIO 3pEHUS JOKEH
00J12/1aTh COBMECTUMOCTBIO C Pa3IMYHBIMU POTPAMMHUPYEMbIMU
KOHTpoJUIepaMu ¢ oMol uatepdeiicos - TTL, UART, 12C, SPI, Ethernet.
Motylib TEXHUYECKOTO 3PEHUS JOJIKEH UMETh BCTPOSHHOE MTPOTrPaMMHOE
oOecrieueHrne Ha OCHOBE OIEPAIIMOHHON CUCTEMBI Linux, mMo3BoIsroIIee
OCYIIECTBIISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO 00yUYEHUs TapaMeTPOB
HEHPOHHBIX CeTel 1T OOHAPYKEHHSI 00BEKTOB, OTPECIICHUS UX MTapaMETPOB
U TanbHEeNIIeld naeHTu(PUKAIIH.

KoMIUIeKT 10JkeH 00ecieunBaTh BO3MOXKHOCTh U3yUEHHUSI OCHOB pa3paboTKH
[POrPaMMHBIX U alapaTHBIX KOMILIEKCOB MHKEHEPHBIX CHCTEM, PEIICHHI B
cthepe "MHTEpHET Bemien", a Takxke peleHnuid B 001acTu poOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEIIJIEKTA M MAITUHHOTO O0YYEHHUS.

KoMmmerotepHoe o0opynoBanue

1 HoyTOyk DopMm-PpakTop: HOYTOYK;

DKecTkas1, HeoTKIItOUaeMas KJIaBuaTypa: HaJuuue;

Pycckas packiiajka Kj1aBuaTyphl: HaJIU4uUE;

/Tnaronane skpaHa: He MeHee 15,6 1r0iMOB;

Paspemenue skpana: He MeHee 1920 x 1080 nukceneii;
KonuuecTBo simep mpoueccopa: He MeHee 4;

KomdaecTBO MOTOKOB: He MeHee §;

bazoBast TakTOBast yacTtoTa mnpoieccopa: He meree 1 ['T;
MakcruMalibHas TAKTOBAs 4acTOTa mpolneccopa: He menee 2,5 I'T';
Ksm-namste mporeccopa: He MeHee 6 MOaiT;

O0BeM yCTaHOBIIEHHOMW OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0aiiT;
O0beM moaaep)KUBaeMO ONepaTUBHON MaMSTH (AJ11 BOZMOXHOCTH
pacmpenus): He MmeHee 24 ['0aiT;

O0bem HakonuTens SSD: ne menee 240 I'0aiiT;

BpeMst aBTOHOMHO# paboThI OT OaTapen: HE MeHee 6 9acoB;

Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYJISITOpoM: He 6osnee 1,8 Kr;
Buemnnii natepdeiic USB crangapta He Hioke 3.0: HE MEHee Tpex
CBOOOIHBIX;

Bremanii narepdeiic LAN (ucmonp30BaHue MEPEX0THUKOB HE




MPEIYCMOTPEHO): HATUIHE;

Hannare momyneii u nuatepdericoB (MCMOIb30BaHNE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becnipoBoanas cBsa3b Wi-Fi: nanuume ¢ nognepxkoi ctangapra IEEE 802.11n
I COBPEMEHHEE;

\Web-kamepa: Hannume;

MaHunyasTop "Mblllib": HAIUYKE;

[IpenycraHoBIeHHAs ONEpallMOHHAS CUCTEMA C IpaduuecKum
M0JIb30BATEIbCKUM HHTEpdEeiicom, obecrieunBaroas paboTy
pacrpoCcTpaHEHHBIX 00Pa30BaTEIbHBIX U OOIECUCTEMHBIX MTPHIIOKEHUN:
HaTH4ue.

MOV (mipunTep,
CKaHep, KOIHUpP)

Tumn ycrpoiictBa: MOV (pyHKIIUHM ne4aT, KOMMPOBAHHS, CKAHUPOBAHHUSA);
@Dopmat Oymaru: He MmeHee A4;

[[BeTHOCTD: yepHO-0O€blii;

TexHosorus rnevyaTu: Ja3epHast

MakcumanbHoe paspemienue neyatu: He MmeHee 1200 x 1200 touexk;

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