MMPUMEPHBIN ITEPEYEHHb OBOPYIOBAHMS, PACXOJIHBIX MATEPHAJIOB,
CPEJACTB OBYUYEHUSA U BOCIIUTAHUA 1151 CO3JAHUA U OBECIIEYEHUA
OYHKIIMOHUPOBAHUSA HEHTPOB OBPA3OBAHUSA ECTECTBEHHO-
HAYYHOM U TEXHOJIOTMYECKOM HATIPABJIEHHOCTEM "TOYKA POCTA"
B OBINIEOBPA3OBATEJIBHbBIX OPTTAHU3ALIUAX, PACIIOJIO’KEHHBIX B

CEJBbCKOM MECTHOCTH Y MAJIBIX TOPOJIAX

CTAHJAPTHBINA KOMILIEKT

Haumenosanue
0bopyoosanus

Kpamkue NnpUMeEPHbIE MEXHUYECKUEe
xapakmepucmuxku

Konuuecmeso eounuy
ons OO0, He
ABNAIOUUXCSL
MAIOKOMNJIEKMHbIMU,

eo. U3M.

Konuuecmeso eounuy
o OO, sasnsiouuxcs
ManokoMnieKmHbIMU,
€o0. U3M.

ECTeCTBeHHO-Hay‘{HaH HanpaBJECHHOCTH

1

QOouwee obopyoosanue (puzuka, xumus, 6uono2Us)

1.1. [Hudposas nadbopaTopust
yueHundeckas (pusuka,

XML, OMOJIOTH)

[{udposoii qaTunk
JIEKTPOIIPOBOIHOCTH

[{udposoii natunk pH

[{ndppoBoii JaTYUK TOJTOKECHHS
[{udpoBoii faTYNK TeMIepaTypbl
[{ndpoBoii gaTINK aOCOTOTHOTO
TaBJICHUS

[{udposoii ocrumutorpaduueckuit
aT4nK

Becr! anektponHble yueOHbIe 200 T
Mukpockor: nudppoBoi win
ONTUYECKUH C yBenuueHueM ot 80 X
HaGop 115t M3roToBIIeHUS
MUKpOIIPENapaToB
Muxkponpenapatsl (Hab60Op)
CoenvHUTEIBHBIE IPOBO/A,
[IporpaMMHO€E 0OecTieueHue,
METOINYECKUE YKA3aHUS
KOMIUJIEKT COITYTCTBYIOLINX
PJIIEMEHTOB JIJISl OTIBITOB [0 MEXAHUKE
KOMIUIEKT COITYTCTBYIOLINX
PJIIEMEHTOB JJIS1 OTIBITOB 10
MOJIEKYJISIPHOHN (pu3nKe

KOMIUIEKT COITYTCTBYIOLINX
JIEMEHTOB JIJIS1 OTILITOB 10
PIIEKTPOJAMHAMUKE

KOMIUIEKT COITYTCTBYIOLINX
PIIEMEHTOB JIJIS1 ONIBITOB 1O ONTHKE

1.2. [KomrutekT mocyisl 1
00OpynOBaHUS s
VIEHHYECKUX OTTBITOB

(pu3uka, XuMust, OMOJIOTHS).

[[ITaTHB 1ab0paTOPHBIA XUMUYECKUN
Habop vamiex Iletpu

Ha6op uHCTpyMEHTOB
[pernapoBaIbHBIX

JIoKKa 1 CKUTAaHUS BEIISCTB
Crynka dapdopoBas ¢ IECTUKOM
HaGop GaHOK Jy1st XpaHEHUS TBEPIBIX
peakTrBoB (30 - 50 mu1)

HaGop cxiistHOK ((p1akOHOB) 11t

XpaHEHUs! PaCTBOPOB PEAKTHBOB




Habop npubopoxk (I1X-14, [1X-16)
[IpuGop 11 MOTy4YeHUs Ta30B
CninproBKa

["oproyee /it CIUPTOBOK
DubTpoBanbHas Oymara (50 mit.)
Kosn6a konnyeckas

[lanouka cTekyIsiHHAs (C pe3MHOBBIM
HaKOHEYHHUKOM )

Uameuka /7151 BBIMTAPUBAHUS
(BeIMapUTEIbHAS YaIlleuKa)
MepHbli TUINHAP (TUIaCTUKOBBIN)
Boponka crekyisiHHas (Masias)
Craxan crexisstHHbIN (100 M)
["azooTBOHASA TpyOKa

bHOJIOTHA

. IKOMIUIEKT BIaKHBIX

[penaparoB
IEMOHCTPALIMOHHBII

Ha3HAYEHHE: IEMOHCTPALIMOHHOE,
MaTepHual KOHTeliHepa: MJIacTUK,
repMETUYHAs KpbIILIKA: HAJTMYHE,
KperieHHe SKCIIOHATa: Halu4Ke,
KOHCEPBUPYIOILEE BELECTBO:
HaIn4ue,

HaKJICWKa C HAMUMEHOBAHUEM:
HaJIM4Me.

He meHee 10 nmpenapaToB U3
[IPUBEJCHHOTO HUXKE CIHCKA:
Brnaxubiii npenapar "be33yoka"
Bnaxusiii npenapar "['agroka”
BnaxHbllil npenapar "BHyTpeHHee
CTpoeHHE OPIOXOHOTOro MOJIUTIOCKA"
Bnaxublil npenapar "BHyTpeHHee
CTpOEHHE KpPbICHI"

Bnaxuslil npenapar "BHyTpeHHee
CTpOCHHE JIATYIIKU"

Bnaxuslil npenapar "BHyTpeHHee
CTPOEHHUE MTULIBI"

Bnaxuslil npenapar "BHyTpeHHee
CTpOoeHHE PHIOBI"

Bnaxusii npenapar "Kapacp”
Bnaxuslii npenapat "KopeHb
0060BOr0 pacTeHus ¢ KiIyOeHbkaMu"
Biraxxubiil npenapar "Kpeserka"
Bnaxuslii npenapar "Hepenna"
Biraxxub1il npenapar "Pa3zsutue
KOCTHCTOU pHIObI"

Biraxxub1il npenapar "Pa3zsutue
KypuILbI"

Bnaxusiit npenapar "Cundomenysa”
Bnaxusiii npenapar "Tputon”
Biraxxnbiil npenapar "Yepenaxa
oonoTHas"

Biraxxubiil npenapar "Yx"
Bnaxuslil npenapar "Amepuna”

1 mrr.

1 mrr.

2.2.

KomrmiekT repbapueB
IEMOHCTPALIMOHHBII

HasnaveHue: 1eMOHCTpaAIMOHHOE,
OCHOBA JIJIsl KPETUICHUS: TepOapHbIit
ITHCT,

1 mT.

1 mrT.




CIHMCOK SKCIIOHATOB: HAJIMUUE
He MeHee 8 repbapueB U3
[IPUBEJCHHOTO HUXKE CIHCKA:
HaznaueHue: 1eMOHCTpAIIMOHHOE,
OCHOBA JJIs1 KPETUICHHS: TepOapHbIit
ITUCT,

CIMCOK DKCIIOHATOB: HAJIMUUE

He MeHee § repbapueB U3
[IPUBEJCHHOTO HUXKE CIHCKA:
["epOapuii "/lepeBbs U KycTapHUKH'
["epOapuii "lukopacrymiue
pacteHus"

["epOapuii "Kopmossie pacteHus"
["epOapuii "KynbTypHble pacTreHus"
["epOapuii "JlekapcTBEeHHbIE
pacteHus"

['epOapuii "MenonocHsie pacTeHuUs"
["epOapuii "Mopdoiiorus pacteHuin"
['epOapuii "OCHOBHBIE I'PYHIIbI
pacTeHui"

["'epbapuii "PacturenbHble
coo0O1ecrea”

["epOapuii "CenbCKOX035HCTBEHHBIC
pacteHus"

["epOapuii "AnoButsie pacteHus"
["epOapuii kK Kypcy OCHOB 1O 0OIIei
OMOJIOTUH

2.3.

KOMIUIEKT KOJIIeKIUi
[IEMOHCTPALIMOHHBIN (TI0
[pa3HBIM TEMaM Kypca
OMOJIOTHH)

Has3naueHnue: 1eMOHCTpallMOHHOE,
OCHOBA JIJIs1 KPETIJICHUSI: HAJTM4HeE,
HaKJICHKH ¢ HaUMEHOBaHHUEM:
HaJTH4ue

He MmeHee 10 xomnekuii u3
[MPUBEIEHHOTO HUKE CITUCKA:
Kommexmus "' omoceMeHHBIE
pactenus”

Komnekuus "O6utarean MOPCKOTo
I[Ha"

Kommexmus "ITaneontonornyeckas”
Komnneknus "IlpencraBurenu
OTPSAJI0B HACEKOMBIX" KOJMYECTBO
HAaCEKOMEIX: HEe McHee 4

Konnexkuus "[Ipumepsl 3alIUTHBIX
prcrnocoOaeHn y HaceKOMbIX"
Komnexmus "lpucnocoOurensHbie
M3MEHECHHUS B KOHEUHOCTSX
HACEKOMBIX"

Konneknus "Pa3BuTie HaCEKOMBIX C
HEIOJIHBIM IIPEBPALLIEHUEM "
Konneknus "Pa3Butie HAaCEKOMBIX C
[TOJIHBIM IIpEBpALLIEHUEM"
Komreknust "PazButne nmeHuIn"
Komnexmnus "Pa3surue 6adbouku”
Komreknyst "PakoBUHBI MOJUTIOCKOB"
Komnexmnus "CemetictBa 0adbouek"

Komeknus "CemelicTBa KyKoB"

1 mr.

1 mT.




Komneknus "Cemena u mioas!"
Komekuus "®opma cOXpaHHOCTH
ICKOIIAEMBIX PACTEHUI U KUBOTHBIX"
Habop maneoHToNornueckux
Haxo0K "[Ipoucxoxaenue
uesnoBeka'

KOJIMYECTBO MOJIeNIel: He MeHee 14

3. XHUMHA
3.1. JleMoHCTpaImoHHOE CocTaB KOMILJIEKTA: 1 mr. 1 mr.
00opynoBaHUE Cromnuk noabeMublii HasHadenue:

cOOpKa Y4eOHBIX YCTaHOBOK,
pazMep croyienrHuIb: He Mmeree 200 *
200 MM, MJIaBHBIHM ITOJIBEM C
[TOMOIII0 BUHTA: HAJTUYHE

[[ITaTuB 1IeMOHCTPAIMOHHBIN
xuMudecknii: Haznauenue:
IEeMOHCTpAIKs TPHOOPOB U
[YCTaHOBOK,

0II0pa, CTEPIKHU, JTAIIKU, MY(DTHI,
KOJIbIIA: HAJINYHC,

BO3MOKHOCTB 3aKPETUICHHS
PJIEMEHTOB Ha Pa3JIMYHOM BBICOTE:
HAJIM4YHe

Annapat AJisi IpOBEACHUS
XUMUYECKUX peakiuii: Haznauenue:
EMOHCTpAIHSI XUMUYECKIX PEAKITHIA,
[OTJIOTUTENH MTAPOB U Ta30B:
HaJIM4HeE,

MaTepuai KoJIObl: CTEKIO

HaGop nms snexkTponusa
IIEMOHCTPALIMOHHBIN: Ha3zHaueHue:
3y4eHUE 3aKOHOB JIEKTPOJIN3a,
cOOpKa MOJIENTH aKKYMYJISITOPA,
E€MKOCTb. HaJIMUHE,

PIEKTPOIBI: HATUYHE

KOMITIIEKT MEpHBIX KOJIO Malloro
o0bema: Haznauenwue:
TEMOHCTPAIIMOHHBIE OTBITHI,

00BeM k0110: oT 100 Mit mo 2000 M,
KOJIMYECTBO K0J10: He MeHee 10 mmT.,
MaTepuai KoJio: CTEKJIO

Habop ¢rakonos (250 - 300 mu st
XPaHEHHUS PACTBOPOB PEAKTHBOB).
HaznaueHue: XxpaHeHHEe PaCTBOPOB
[PCaKTHUBOB,

KoM4yecTBO (prrakoHOB: HEe MeHee 10
IIT.,

MaTepuan GIaKOHOB: CTEKIIO
poOKa: HaTu4ue

[TprOop ISt OMBITOB TIO XUMHH C
PIICKTPUYECKUM TOKOM
(;1abopaTopHBIil)

[IpuGop It WITIOCTpAIUU 3aKOHA
COXpaHEHHUS MACChI BEUIECTB: COCY/T

JlanonbpTa; HaJIM4ue,




poOKa: Halu4Ke,

TUI npulopa: JeMOHCTPALUMOHHBIN
/lenurenbHas BopoHka: Haznauenue:
[pasaesenre ABYX JKUIKOCTeH 1Mo
[IOTHOCTH,

MaTepual BOPOHKH: CTEKIIO

Y cTanoBKa /1715 IEPETOHKH BEIIECTB!
Haznauenue: n1eMoHCTpaIusi OYUCTKU
BEIIECTBA, IEPETOHKA,

KOJIOBI, XONOAUIBHUK JJIS
OXJIKICHUS, aJUTOHXK, TPOOKa:
Hanuue,

JUTHA YCTaHOBKH: HE MeHee 550 Mm
[Ipubop 1ist MoTy4eHus ra3os:
Ha3HAYEHUE: TTOJIyYCHHE T'a30B B
MaJbIX KOJMYEeCTBaX,

COCTaB KOMIUIEKTa: HE MeHee 6
[IpeIMETOB

baHst KOMOMHHPOBaHHAS
maboparopnas: bans BoasHas:
HAJIMYHE, KOJIbI[a CMEHHBIE C
OTBEPCTUSMU PAa3HOTO JHAMETpA:
HAITAYHE,

[UTUTKA SJIEKTPUYECKas: Haluune
DapdopoBas CTynKa ¢ MeCTUKOM:
Haznauenue: nis pa3MenbyeHus
KPYITHBIX (ppakiuii BEIeCTB U
[IPUTOTOBIICHHSI TOPOIIKOBBIX CMECer
Komruiekt Tepmomerpos (0 - 100 C; 0
- 360 C)

3.2.

KoMIIeKkT XUMIYIEeCKIX
IPCAKTUBOB

CocTaB KOMIUIEKTA!

Ha6op "Kucnoter" (a30THas1, cepHas,
coJisiHasi, opTodocopHas)

Ha6op "T'unpokcunsl" (ruapokcu
Oapust, THIPOKCHT KaJIHsI, THIPOKCHUT
KaNbIWsl, TUIPOKCU]] HATPUS)

Ha6op "Oxkcuapl meTamios"
(amOMHUHUS OKCUJI, Oapust OKCHUI,
prenesa (I11) okcua, KanbIust OKCu,
Maraus okcut, meau (I1) okcun,
[IMHKA OKCH]T)

Ha6op "LLenounsie u
[[ETTOYHO3EMEJIbHBIE METAJIIbI"
(TUTHH, HATPUH, KATBIIWN)

Ha6op "Metansl" (anroMuHUH,
PKeJIe30, MarHui, MeJlb, IIMHK, OJIOBO)
Ha6op "lllenounbie
[1EI0YHO3EMETbHBIE METAILIIBI"
(JIUTUH, HATPUM, KaJbIU)

Ha6op "OrneomnacHsie BemniecTa"
(cepa, dhochop (kpacHbIit), OKCHT
thocopa (V)

Ha6op "T"anmorenst" (#oa, Opom)
Ha6op "T"amorenuapt" (aTFOMUHUS

XJIOpUJ, aMMOHUS XJIOpUJ, Oapust

1 .

1 mrr.




xjopun, xkenesa (I11) xmopun, kanus
fionn I, Kaus XJIOPUJI, KAJIbLIHS
XJIOPU/T, TUTUS XJTIOPU, MAaTHUS
xopua, menu (11) xmopua, HaTpus
OpomMu, HaTpust GTOPUI, HATPUS
XJIOpU/I, IIMHKA XJIOPHL)

Hat6op "Cynbdatsl, cynbhumbl,
cynbpuTh" (aIFOMUHUSA CyJIbdar,
aMMOHHUs cynbdart, xkenesa (II)
cynbdua, xkenesa (II) cynbdar, 7-mMu
BOIHBIN, Kanus cynbdar, kodanbTa
(II) cynbdar, maraus cynbdar, Meau
(I1)) cynbdar 6e3BoanbIH, Meau (11)
cyabdat 5-Tu BOAHBIN, HATPHS
cynb(u, HaTpUs CyIbPUT, HATPHUS
cynb(aT, HaTpus TUAPOCYIb(aT,
HUKEIs CylIb(aT

Ha6op "KapOonatb!" (aMMOHHMS
KapOoHar, kanus kapoonat, meau (I1)
KapOOHAT OCHOBHOM, HATPUS
KapOOHaT, HATPUS TUAPOKAPOOHAT)
Hab6op "®ocdarter. Cunukarsr”
(kamust MoHOTHUIpOOpTOdOChaT,
HATPUSI CUJIIMKAT 9-TH BOJHBINH,
HaTpus oprodocdar
Tpex3aMelleHHbIH, HATpus
muruapodocdar)

Habop "Aunerarsl. Ponanuasl.
CoenuHeHus xene3a (Kajaus aimerar,
kamust peppo (II) rexcanuanus,
kanus ¢peppo (II1) rekcaunonun,
Kanusl pOJdaHu]l, HATPUS alleTar,
CBUHIIA alleTar)

Ha6op "Coeaunenust mapranmna"
(kamust mepmanranat, mapranua (IV)
okcup, Mapranua (II) cynegar,
Maprasiia XJIOpu1)

Ha6op "Coeannenus xpoma"
(aMMOHHUS AMXpOMAT, KaJIus
muxpomar, Kaiaus xpomar, xpoma (I1I)
XJIOpUJT 6-TU BOJIHBII)

Ha6op "Hutpate!" (anmoMuHus
HUTpPAT, AMMOHUST HUTPAT, KaJIUs
HUTpAT, Kanblus HUTpatT, meau (1)
HUTpAT, HATPUS HUTPAT, cepedpa
HUTpAT)

Hab6op "Unaukatopsl” (JTakMoua,
METUIIOBBIM OPaHKEBBIH,
(dhenondTanenn)

Ha6op "Kucnoponconepxaiue
OpraHuyecKkre BemecTsa" (aleroH,
TITULEPUH, TU3TUIOBBIN 3pup, CIUpT
H-OYTHUIIOBBIH, CITUPT U30aMUITOBBIH,
CIIUPT U300YTHIIOBBIH, CIUPT
PTUIIOBBIN, (HheHOJ, PopMauH,




PTUJICHTJINKOJIb, YKCYCHO-ITHIIOBBIN
p(up)

Ha6op "YrneBomopoast" (OeH3uH,
rexcaH, He(Th, TOTYOJI,
[IMKJIOTECKaH)

Ha6op "Kucnotsl opranuueckue"
(KuCcmoTa aMMHOYKCYCHAsl, KUCJIOTa
OeH30IHasA, KUCII0Ta MaCJIIHAs,
KICJIOTa MypaBbUHAsI, KUCIIOTA
0JIEMHOBAsI, KICIIOTA MaJIbMUTUHOBAS,
KICJIOTa CTeapUHOBAs!, KUCIOTa
[YKCyCHasl, KCIIOTa [IaBesieBasi)
Ha6op "YrneBoapl. AMUHBI"
(aHWIMH, aHUJIMH CEPHOKUCIBIN, J1-
[JII0K03a, METUJIAMUH THAPOXJIOPHI,
caxapo3a)

3.3.

KoMIJIEKT KOJJIEKIIUNA U3
CIIHCKa

HaznaueHue: 1eMOHCTPAILIMOHHOE,
BU]I YITAKOBKH: KOpOOKa,
ONMCAaHUE: HATUYUE

CocTaB KOMILIIEKTA:

Komnekuus "Bosokna"
Komnekuus "KameHHslil yrois 1
[IPOYKTHI €ro nepepadboTku”
Komekuus "MeTtaisl U CIiaBbl”
Komtekuust "MuHepanbsl 1 TOpHbIE
roposbl" (49 BUIOB)

Komtekuus "MunepanbHble
yrnoopenus"

Komnekuus "HedTh 1 poIyKTHI €€
nepepaboTku”

Komnexuus "[1mactmaccer"
Komneknus "Tommuso"
Komnekuus "UyryH u ctanp"
Komrekuus "Kayuayx"

Komnekuus "Ulkana tBepaoctu”
HaGops! 1711 MOIeTUPOBaHUS
CTPOEHHS OPraHNYECKUX BELIECTB
(yueHnueckue) He MeHee 4 mT.

1 mrr.

OU3HKA

CocTaB KOMILJIEKTA:

[[ITaTuB 1EMOHCTPALIMOHHBIN:
Hasnauenue: npoBeneHue
TEMOHCTPALIMOHHBIX OIBITOB,
OCHOBaHUE, CTEPKEHb, JIAMKH,
KOJIbIIa, My(QTHI: HATHYUE
CTONVK MOIbEMHBIN:

Tun cronuka:
yaeOHBI/TabopaTOpHBIH,
010pa, CTEPKEHb BUHTOBOM, BUHT
[PEryIUPOBOYHBIN: HATHMYUE,
(yHKIUS TOIBEMA U OMTYCKAHUS
CTOJIMKA: HAJIMJINE

1 cTOYHUK MOCTOSIHHOTO U
[IepEMEHHOTO HAMPSIKEHUSI:
Haznadenwue: s MUTaHUAS

1 .

1 mrr.




[PEryIUPYEMbIM MTEPEMEHHBIM U
[TOCTOSIHHBIM TOKOM 3JIEKTPHUUECKUX
CXEM,

gacToTa, I'1: 50,

moTpediisieMast MOIHOCTh, BA: 10
MaHOMETp KUAKOCTHOM
[IEMOHCTPALIMOHHBIN: Ha3zHaueHue:
151 u3Mepenust naBieHus 10 300 Mmm
BOSTHOT'O CTOJIOA BBITIE U HUXKE
aTMOC(hepHOro NaBJeHMUs,
crexsisinHas U-o0pa3Has TpyOka Ha
[10/ICTaBKe: HATM4KE

KamepToH Ha pE30HAHCHOM SIILHKE:
Haznauenue: 1151 1eMOHCTpaIUU
3BYKOBBIX KOJICOAHUI U BOJIH,

IBa KaMEPTOHA HAa PE3OHUPYIOIIUX
SIIIMKaX: HATAYHE,

[PE3UHOBBINM MOJIOTOYEK: HATUYUE
Hacoc BakyyMHBII €
pbiekTponpuBogoM: Hasnauenue:
CO3JIaHUE PA3PSKEHUS UITH
M30BITOYHOTO JJABJICHUS B 3aMKHYTHIX
00beMax,

OTIBITHI: KUIIEHUE KUIKOCTHU MpU
[MOHMKEHHOM JIaBJICHUH, BHEIIIHEE U
BHYTpEHHEE JIaBIICHUE U JIp.
Tapenka BakyymHas: Hasnauenue:
IIEMOHCTPALIMS OTBITOB B 3aMKHYTOM
00BeMe ¢ pa3peKCHHBIM BO3IYXOM,
OCHOBAaHHUE C KPaHOM, KOJIOKOJI U3
TOJICTOTO CTEKJIA, PE3UHOBAS
[IPOKJIAAKA, JJIEKTPUUECKHUI 3BOHOK:
HaTu4Ine

Benepko Apxumena: Haznauenue:
IIEMOHCTPALIMS TEUCTBUS )KUIKOCTH
Ha [OTPY>KEHHOE B HEE TEJIO U
M3MEPEHUE BEITMUYUHBI
BBITATKWBAOIIECH CHUIIBI,

BEICPKO, TEJIO HHJIMHAPUIECKON
(hOpMBI, IPY>KUHHBINA JTUHAMOMETD:
HaTUIne

OrauBo Bo3ayuiHoe: HazHauenue:
IIEMOHCTpAIIHS BOCTUIAMEHEHUS
roprouei cMecH MpH ee ObICTpOM
CKaTHH,

TOJICTOCTEHHBIN TUIMHAP, TOPIIEHb
Ha METaJUTMYECKOM IITOKE C
[PYKOSITKOM, TTOJICTaBKa IS
UITUHIpA: HATAYHE

4.1.

OO6opynoBaHue st
JICMOHCTpalMOHHBIX
OIIBITOB

[Tpubop mist IeMOHCTpaITI
JTABJICHUSA B ) KUIKOCTH: Hazuauenue:
JICMOHCTpalys USMCHCHUA JaBJICHUS
C TITyOMHOU TTOTPYKECHHUS,

TaTYMK JABJICHUS, KPOHIUTEUH ISt

KpETUICHHS Ha CTEHKE COCy/Ia:




ISENIIENS
[Tpubop 11t TeMOHCTpaIuu
ATMOC(EpPHOTO JABICHUS
(Marne0yprekue moaymapus):
HasnaueHnue: neMOHCTpanus CUJIBI
aTMOC(epHOro JaBiIeHMUs,

11Ba pa3beMHBIX METANTUIECKUX
[OJIyIIapysi C MPOYHBIMU PYUKaMU U
XOPOIIO MPUILTH()OBAHHBIMH
KpasMu, HUMIEIb C KPAaHOM:
HAIA4He,

CO3/1aBaeéMO€ BHYTPH I11apOB
BaKyyMMETPUYECKOE JJaBJICHUE: HE
meree 0,05 MIla,

MaKCHMaJIbHOE pa3pblBalolee
ycuiue: He meHee 90 H

Habop Ten paBHOTO 00BEMA:
Haznauenue: 1 onpeneaeHus u
CpaBHEHHSI TETUIOEMKOCTH U
[JIOTHOCTU Pa3IHMYHBIX TBEPBIX
MaTepHaoB,

[MIHHIPBI U3 Pa3IMYHBIX
MaTepuaioB: HE MEHee 3 IIT.,
KPIOYKH JUIS [TO/IBEIINBAHUS
[MIMHAPOB: HATMYHNE

HaGop Ten paBHOM MacChl:
Hasnauenue: 1 onpeneneHus u
CPaBHEHHIO MJIOTHOCTH Pa3IMYHBIX
MaTepHaoB,

LVUTMHAPBI U3 PA3TUUHBIX
MaTepuaioB: HE MeHee 3 IIT.,
KPIOYKH JUIS [TOJIBEIINBAHUS
[VUTMHAPOB: HATMYHNE

Cocyibl cOOOIIArONINECs:
Ha3HnaueHnue: neMoHcTpanus
O0JIMHAKOBOTO YPOBHS OJHOPOIHOM
PKUJIKOCTH B COOOIIAIOIITUXCST MEXKTY
co0oii cocynax pa3HoOi pOpMBI,
COOOIIAIONTHECS CTEKIITHHBIE TPYOKH
pa3Hoii popMBbI: HE MeHee 3 mIT.,
[OJICTaBKa: HAJIMUNE

TpyOka HeroTona: Ha3nauenue:
TIEeMOHCTpAIHS OTHOBPEMEHHOCTH
[a/IeHUs pa3IMYHBIX TN B
[pa3peKeHHOM BO3/1yXe,

(yHKIMS TOJKIIOUYEHUS K
BaKyyMHOMY HacoCy: HaJH4ue,
uinHa TpyOKH: He MeHee 80 cM.,
[PE3NHOBEIEC TTPOOKH, HUTIIIEIh:
HaIU4Ke,

KOJIMYECTBO TEJ B TpPyOKe: HE MeHee 3
[1IT.

[[Tap ITackansa: Haznauenue:
IIeMOHCTpanus nepeaayn
[TPOM3BOIMMOTO Ha KHUIKOCTh




TaBJICHUS B 3aMKHYTOM COCY/IE,
IIEMOHCTPAIIHS TIOTbEMa KUIKOCTH
[0/ JeHCTBHEM aTMOC(EPHOTO
TaBICHMUS,

METAUTMYECKUN LIWIHUHAP C
OTIpaBaMH, MOPIIEHB CO ITOKOM,
[TOJIBI METAJUIMYECKUI 1Iap C
OTBEPCTHSIMU: HAJTUIHE,

JUTHHA [IWJIMH]Ipa: He MeHee 22 ¢,
TuaMeTp Imapa: He MeHee 8§ cM
[[Tap ¢ konbrom: HazHaueHue:
IEMOHCTpAIIHS PACITUPEHUS
TBEPJIOTO TeJIa MPU HArPEBaHUH,
[ITATHUB, METAINIMYECKOE KOJIBIIO C
My(}TOI, IIap ¢ IeTnoYKoi: HaTN4Iue,
JJTHHA 1IenoYKH: He MeHee 80 MM,
TuaMeTp 1apa: He MeHee 25 MM
L{MAMHAPBI CBUHIIOBBIE CO CTPYTOM:
Hasnauenue: neMoHcTpanus
B3aHMHOTO MIPUTSKEHUS MEXTY
ATOMaMH TBEPBIX TEll,

KOJIMYECTBO OJMHAKOBBIX
[IUJTUHIPOB: HE MEHEe 2 IIT.,
MaTepua [MUIHHIPOB: CTAIb U
CBHHEII,

KPIOYKH IS TTOIBEIITUBAHMUS:
HaIu4ue,

CTpYyT, HampapJstoas Tpyoka:
HaJTH4ue

[Tpubop Jlenmna: Haznauenue: ans
FICCIICIOBAHUS 3aBUCUMOCTH
HaIrpaBJeHUs UHIYKIIMOHHOTO TOKa
OT XapakTepa N3MEHEHUsI
MarHUTHOTO MOTOKA,

CTOMKa C KOPOMBICIIOM: HAJIMYHE,
KOJIMYECTBO aTIOMUHHEBBIX KOJICI: HE
MeHee 2 IIT.,

[Ipope3b B OJTHOM U3 KOJIEL: HaJTu4Ke
Marsut gyroo0opa3Hblit
IeMOHCTpallMOHHbIN: Ha3zHauenue:
TEMOHCTPAIIHS CBOMCTB MTOCTOSTHHBIX
MarHuTOB,

THIT MarduTa: HaMarHnJeHHbBIH
OpYyCOK,

KOJIMYECTBO I[BETOB MarduTa: He
McHEE 2,

0003HaUYCHHE ITOIIOCOB MarHUTa:
HaIu4ue

MarauT noja0coBoi
TEeMOHCTPAIIMOHHBIN (TIapa):
Ha3nauenue: qeMoHCTpanus CBOWCTB
IIOCTOSIHHBIX MAarHUTOB,

THIT MarduTa: HaMarHHYeHHBINA
OpYCOK MPSAMOJIMHEWHOM (HOPMBI,
KOJIMYECTBO 1[BETOB MarHuTa: HE




McHEE 2,

0003HaYEHHE MOJIFOCOB MarHUTA:
ISENIIENS

CTpenKy MarHUTHbIE Ha IITaTUBAX:
Hasnauenue: neMoHcTpanus
B3aUMO/IEHCTBHS [TOJIFOCOB MarHUTOB,
OpPUEHTAIIMM MAarHUTa B MArHUTHOM
roJe,

HaMarHU4YEHHas CTpeJiKa: HaJln4ue,
KOJINYECTBO LIBETOB MarHuTa: He
McHEE 2,

[10JICTaBKa: HAJIMYUE

Habop neMOHCTpalnOHHBIH
"JnekTpocraTtuka (JIEKTPOCKOIBI (2
I1T.), cynTaH (2 mr.), majsoyka
CTEKJIIHHAsI, AJI0UKa H00HUTOBAS,
[ITaTUBBI U30JIMPYIOLIHUE (2 IIT.)
MaruuHa 31ekTpodopHas uin
BEICOKOBOJIBTHBIM HCTOYHHUK:
Haznauenue: U1 MOTy4eHUs
PIIEKTPUYECKOTO 3aps/1a BBICOKOTO
[IOTEHIMAajIa U NOJIYYEeHUsI HCKPOBOTO
paspsna,

IIMCKH Ha CTOMKax: HaJlM4ue,
KOJIMYECTBO JICHACHCKUX OaHOK: HE
McHee 2,

[10/ICTaBKa: HAJIM4KE

Kommiext npoBozioB: JliHa: He
Mmeree 500 Mm - 4 mt., 250 MM - 4
mt., 100 MM - 8 mIT., HA3HAYCHHE:!
IS TO/IKITIOUEHUS
NIeMOHCTPAlMOHHBIX TPUOOPOB U
000pyI0BaHUs K HICTOYHUKY TOKa,
111 COOPKHM AJIEKTPUUYECKUX 1IeTIeH,
BKJIIOYAsi SJIEMEHTHI U3 pabOThI
"[10CTOSIHHBIN 2TEKTPUUECKUI TOK"

4.2,

OO6opynoBanue st
mabopaTOpHBIX PabOT U
[YYCHUYECKUX OIBITOB (Ha
0aze komIuiekToB Aiist OI'D)

[lITaTHB 1ab0paTOPHBIN C
nepKaTensMu

BECHI DJIIEKTPOHHBIE

MEH3YypKa, rpeen usmeperus 250 mi
muHamometp 1 H

nuHamometp S H

WJIAHAP CTAIBHOM, 25 cM3
LIUJTUHIP aTFOMUHUEBBIN 25 cm3
WJIMHAP aTFOMUHHEBBIN 34 cM3
LIUTUHP IJIACTUKOBBINA 56 cM3 (1st
M3MEPEHUS CHITBI ApXumMesia)
npyxuna 40 H/m

npyxuHa 10 H/m

rpy3sl o 100 1 (6 mT.)

rpy3 HAOOPHBIN YCTAaHABIMBAET
Maccy ¢ marom 10 T

MepHasi JICHTa, JIMHEHKa,
TPAHCIIOPTHP

OPYCOK C KPIOYKOM U HUTHIO




HaIIpaBJAOLIAs JIMHOW HE MEHEe
500 MM. [{omkHBI OBITH OOSCITCUCHBI
pasHble K03 (HUITMEHTHI TPEHUS
Opycka 1o HampapIsoLIei
CEKYHJIOMED DJICKTPOHHBIN C
TaTYNKOM

HaIIPaBJAOIIAsl CO LIKAIOU

OpYCOK IEPEBSIHHBIN C ITyCKOBBIM
MarHiuTOM

HUTSHOM MasgTHUK C TPY30M C
[TyCKOBBIM MarHuTOM H C
BO3MO>XHOCTBIO U3MEHEHUS JJIUHBI
HUTH

[ppIyar

0JIOK ITOIBHYKHBIN

0JIOK HEMOIBUKHBIN

KaJIOpUMETP

TepMOMETP

MCTOYHUK MTUTAHUS TIOCTOSIHHOTO
TOKa (BBIIPSIMUTEIb C BBIXOIHBIM
HanpspkeHueM 36 - 42 B unu
OaTapelHbIi OJIOK C BO3MOYKHOCTBIO
[PETYIUPOBKH BBIXOHOTO
HATPSKEHUS

BOJIETMETp JIBYXIIpenenbHslii (3 B, 6
B)

amrnepMeTp aByxmpeaenbHeli (0,6 A,
3 A)

pesuctop 4,7 Om

pe3uctop 5,7 Om

mammouka (4,8 B, 0,5 A)
MepeMEeHHbII pe3ucTop (peocrat) A0
10 Om

COEIMHUTEINIbHBIE TPOBOJA, 20 IIT.
KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PlS
coOuparoias a1uH3a, PoKycHoe
pacctostHue 100 Mmm

coOuparoias a1uH3a, PoKycHoe
pacctosiue 50 MM

[paccenBaromias JMH3a, GOKYCHOE
[paccTostHue - 75 MM

DKpaH

ONTUYECKAsI CKaMbS

cnanpg "Monens npenmera"
OCBETUTEIh

MOJTYIIVUTHH/IP C TJIAHIIETOM C
KPYTOBBIM TPAHCIIOPTUPOM

[TpuGop [Tt N3ydeHUs Ta30BBIX
3aKOHOB

Kanumisaper

Jludpakimonnas pemerka 600
[ITPUXOB/MM

Jludpakimonnas pemerka 300

[ TPUXOB/MM




3epkaino

JlazepHas ykaska
[Tonsipoun B pamke
[Lleau FOHra
Karymka MOTOK
bi1ok nuonoB

bJI0K KOHIEHCATOPOB
Kommac

Maruut
DJIEKTPOMArHuT
Onuiky jxkeJe3HbIe B OaHKe

Texnonozuueckasn HANpAaejileHHOCHb

1. |OGpa3oBareabHBII
KOHCTPYKTOP JJIsI TPAKTUKU
0JI04HOTO
[IPOrPaMMHUPOBAHHUS C
KOMILUICKTOM JIATYHKOB

PoGoToTexHudeckuii Habop
[IpeIHa3HAueH /71l U3yYEHUsl OCHOB
[POOOTOTEXHUKH, JIeTaJIel, Y3JI0B U
MEXaHH3MOB, HEOOXOTUMBIX JIJIsI
CO3/1aHUS POOOTOTEXHUYECKUX
[YCTPOKCTB.

HaGop npeacrasiseT co6oit
KOMILIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCTUHUTEIIbHBIX AJIEMEHTOB U
PICKTPOTEXHUUECKUX KOMIIOHEHTOB.
HaGop mo3Bosisier codupats (1
[IpOrpaMMUpPOBaTh COOUpaeMbie
MOJIETIN ), U3 AJIEMEHTOB, BXOSIINUX B
ero cocTaB, MOJIEJIM MEXaTPOHHBIX U
[POOOTOTEXHUUECKUX YCTPOHCTB C
ABTOMATHU3HPOBAHHBIM yIIPABICHHUEM,
B TOM YHUCJIE HA KOJIECHOM XOJy, a
TaKk)ke KOHCTPYKIIUH, OCHOBaHHBIX Ha
MCII0JIb30BAaHUU Tiepesay (B TOM
qrcIie YepBAYHBIX U 3y0UaThIX), a
TaK)Ke phIUaros.

CBETOJIMOIHBI MATPUYHBIA TUCIUIEN
c OeIoil T0ICBETKOM Ha KOHTPOJUIEpe
KomrdecTBo mopToB BBOAA/BBIBOAA
Ha KOHTPOJIJIEpE HE MeHee 6
KonnuecTBO KHONOK HE MeHee 4
O0111e€ KOJIMYECTBO JIEMEHTOB: HE
MeHee 520 1T, B TOM YHCIIe:

1) mporpaMMupyemslii 610K
YIIpaBIEHUS, KOTOPBIN MOXKET
[paboTaTh aBTOHOMHO M B IOTOKOBOM
[pexKUME;

2) cepBOMOTOPBI

3) 1aT4YUK CUJIBI

4) MaTYuK pacCTOSTHUS

5) IaTyuK IBETa

6) akKyMyJIATOpHas 6arapes

7) IlnacTukoBbIE CTPYKTYPHbIE
PIIEMEHTBI, BKJIIOYast
repopupPOBaHHBIEC STIEMEHTHI:
0aJIKu, KyOMKH, OCH M BaJIbI,
COCTMHUTEIIbHBIC DJIIEMEHTBI K OCSIM,

IICCTCPHU, MPCAHA3HAUCHHBIC I

1 mr.

1 mr.




CO3JIaHMSI YSPBSIYHBIX U 3y0UaTBIX
repeaad, COeTMHUTEIbHBIC U
KpereKHbIC DIIEMEHTHI;

7) [IporpammHOe obecrieueHue,
MCTIOIB3yeMOe ISt
[IPOrpaMMHUPOBaHUST COOMPACMBIX
[POOOTOTEXHHUECKUX MOJIENICH 1
[YCTPOMCTB, JOCTYITHO ISt
CKaunBaHUs U3 ceTn VHTEepHET

O06pa3zoBaTeNbHBIN HAOOD IO
MEXaHHUKE, MEXaTPOHUKE U
[POOOTOTEXHUKE

KoMIUIeKT /17151 U3y4eHHUsT OCHOB
PIIEKTPOHUKU M POOOTOTEXHUKU
HaGop moipkeH ObITh MpeTHa3HAYCH
TSI TPOBEICHUST YUEOHBIX 3aHITHIA
10 AIIEKTPOHUKE M CXEMOTEXHHKE C
[[eThI0 U3yUeHUsI Hanbosee
[pacrpoCTpaHEHHOMN 3JIEMEHTHOU
0a3bl, TPUMEHSIEMOH JIJIsi MH)KCHEPHO-
TEXHUYECKOTO TBOPUECTBA YUAIIUXCSI
1 pa3pabOTKH yueOHBIX MOEIei
pob6oToB. Habop momkeH mo3BosTh
y9aIuMcs Ha MPaAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
[TPOCKTHPOBAHHUSI
[POOOTOTEXHUYECKMX KOMILJICKCOB Ha
puMepe yudeOHBIX MOZENe poOoTOB,
a TAaK)KE M3YYUTh OCHOBHBIC
TEXHUYECKHE PEUICHUs B 00JIACTH
KHOEPHETUUECKUX U BCTPAUBAEMBIX
CHCTEM.

1 mr.

1 mr.

B cocTaB KOMITJIEKTa JOKEH
BXOJUTH HA0Op KOHCTPYKTUBHBIX
HIIEMEHTOB /17151 COOPKU MaKeTa
MaHUITYJISIUOHHOTO po0oTa,
KOMILJIEKT METAITNUECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB JIsI
cOOpKM MakeTa MOOMJIBHOTO poOoTa
1 T.II.

B coctaB KOMITJIEKTa BXOJUT HAb0p
PIIEKTPOHHBIX KOMIIOHEHTOB JIJIS
M3y4eHUs] OCHOB AJIEKTPOHHUKH U
CXEMOTEXHHKH, & TAKKE KOMIUICKT
[IPUBOOB U TATYUKOB Pa3IMYHOIO
TUTa 7151 pPa3paboTKu
[POOOTOTEXHUYECKHX KOMIJIEKCOB.

B coctaB KOMILIEKTa JOKHO
BXOJIUTH: MOTOPBI C SHKOAEPOM - HE
MeHee 2 IIT, CepBONPHUBO]L OOIBILON -
He MeHee 4 1T, CepBOMPUBO/I MAJIbIH
- He MeHee 2 T, HHPPaKpacHbII
aTykK - HE MeHee 3 T,
YIbTPa3BYKOBOM JaT4HK - HE MEHee 3
[T, JaTYUK TEMIEepaTyphl - HE MEHee
1 mT, JaTYUK OCBELICHHOCTH - HE
MeHee | T, Habop PIEKTPOHHBIX

KOMITOHEHTOB (PE3UCTOPHI,




KOHJICHCATOPBI, CBETOIHO/IbI
[Pa3IMIHOT0 HOMHHAJIA), KOMIUICKT
[IPOBOJIOB I OECIIaCuHOTO
[IPOTOTUIIMPOBAHMS, TIJIaTa
OecraeyHOro MPOTOTUITHPOBAHUS,
AKKyMYJISITOP M 3apsiTHOE
YCTPOMCTBO.

B coctaB KOMILIEKTa JOKEH
BXOAUTH MPOrPAMMHUPYEMBIIT
KOHTpOJLIEP, IPOrPaMMUPYEMBIii B
cpene Arduino IDE wnu
QHAJIOTMYHBIX CBOOOIHO
[pacIpoCTpaHsIEMbIX Cpeiax
pazpabotku. [Iporpammupyemslii
KOHTPOJUIEP IOJKEH 00J1a/1aTh
[OpTaMu JJIsl OIKITIOYCHUS

11 (POBBIX M AHATIOTOBBIX YCTPOUCTB,
matepgeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth miu WiFi.
B coctaB KOMILIEKTa JOKEH
BXOIUTH MOJIYJIb TEXHUYECKOTO
BpEHMSI, MPEICTABIISIOMNNA COO0M
BBIUMCIIUTEIIBHOE YCTPOHUCTBO CO
BCTPOEHHBIM MUKPOIPOIIECCOPOM
(KoJI-BO sizep - HE MeHee 4 1T,
yactoTa sjapa He MeHee 1.2 [T,
00bem O3V - e menee 512 Mo,
00BEM BCTPOCHHON MaMSTH - HE
Menee 8 1'0), MHTerpupoOBaHHOM
Kamepoii (MakcuMaiabHOe
[pazpenieHnue BUIe0NoTOKa,
nepenasaeMoro o unrepgeiicy USB
- He MeHee 2592 x 1944 en.) u
ONTHUYECKON crucTemMon. Monyib
TEXHUYECKOTO 3PEHHUSI TIOJKEH
00J1a/1aTh COBMECTUMOCTBIO C
Pa3IMYHBIMHU TIPOTPAMMHUPYEMBIMHU
KOHTpOJIJIEPaMH C IIOMOIIIbIO
maTepdeiicos - TTL, UART, 12C,
SPI, Ethernet. Motyiib TEXHUUYECKOT'O
BPEHUsI TOJKEH UMETh BCTPOSHHOE
[MporpaMMHOE OOecTieueHue Ha
OCHOBE OMEPAIMOHHON CUCTEMBI
Linux, MO3BOJISIIONIEE OCYIIECTBISATh
HAaCTPOMKY CHCTEMBbI MAITMHHOTO
00yueHHs: mapaMeTpPOB HEHPOHHBIX
ceTelt 111 0OHapyKEHUST OOBEKTOB,
OnpeJieJIeHUsI UX NapaMeTpoB U
nanpbHENTIeH HICHTU(PUKAIINHN.
KoMITIEKT T0oJKeH o0ecrieunBaTh
BO3MOKHOCTB U3YYEHHSI OCHOB
[pa3pabOTKK MPOTPaMMHBIX
annapaTHBIX KOMILIEKCOB
MH)KEHEPHBIX CUCTEM, PEIICHHH B
cthepe "MaTEpHET Bemen", a Takxke




pereHuii B 00,1acTH pOOOTOTEXHUKH,
MICKYCCTBEHHOT'O HHTEJUICKTa U
MaIIMHHOTO 00yUEHUSI.

Komnvromepnoe obopyoosanue

1

HoyTOyk

DopM-(hakTop: HOYTOYK;

DKecTkas, HeoTKII09aeMast
KJIaBUaTypa: HAIUYUE;

Pycckast packiiaika KilaBAATypBbl:
HaIH4ue;

Jlnaronasp sKpaHa: He MeHee 15,6
ITFOMMOB;

Paszpemienue skpana: ne menee 1920
x 1080 nukceneit;

KosmmuecTBo si€p npoleccopa: He
MeHee 4

KonnyecTBO MOTOKOB: HE MeHee §;
basoBast TakTOBas yacToTa
rporieccopa: He menee 1 I'T';
MakcruMaibHasi TAKTOBas 4acToTa
rporieccopa: He menee 2,5 I'T;
Kom-mamsth npoiieccopa: He MeHee 6
MOaliT;

O0BeM yCTaHOBIIEHHOMN OIEpaTUBHON
maMsaTH: He MeHee 8 I'0aliT;

O0BeM noIIeP)KUBAEMOI
OTICpATUBHOM MaMSTH (st
BO3MOYKHOCTH PacCIIMpPEHUs): He
MeHee 24 ['0aiiT;

O6beM HakonuTens SSD: He MeHee
240 I'GaiiT;

Bpemst aBTOHOMHOM pabOThI OT
Oarapeun: He MeHee 6 YacoB;

Bec HoyTOyKa C yCTaHOBJIEHHBIM
AKKyMYyJITOpoM: He Ooinee 1,8 kr;
Buemrnuit uarepgeiic USB
cTtaHgapta He Huxke 3.0: He MeHee
Tpex CBOOOIHBIX;

Bremnuit uarepdeiic LAN
(McToNb30BaHKUE NTEPEXOTHUKOB HE
[PEIyCMOTPEHO): HATUYHE;
Hanuuue monyneit u uaTepdeiicon
(MCTIONTb30BaHKE TIEPEXOIHUKOB HE
penycmotrpeno): VGA, HDMI;
becripoBoHas csa3bp Wi-Fi: Hanmuume
c nmoaaep:xkkoi crannapra IEEE
802.11n unu coBpeMeHHee;
\Web-kamepa: Hanmuuue,
MaHunyasTop "MbIlb": HAINYKE;
[IpenycTaHoBiIeHHAas ONepalioOHHAas
cuctema ¢ rpaduIecKum
[10JIb30BaTEILCKUM UHTEp(dencoMm,
oOecrieunBaroas padboTy
[pacpoCTpaHEHHBIX
00pa30BaTENbHBIX U OOIIECUCTEMHBIX

MPUITOKEHUI: HAJIMYHE.

3 mT.

2 IIT.




MOV (npunrep, ckauep,
KOTIHD)

Tun ycrpoiictBa: MOV (pyHKIHM
[e4aTH, KOMPOBAHUS,
CKaHUPOBAHMUS);

dopmar Oymaru: He MeHee A4,
[{BeTHOCTB: YepHO-OEBIN;
TexHonorus nevaTu: JazepHas
MakcrMaabHOE pa3pelIeHUE MeYaTH:
He meHee 1200 x 1200 Touek;
Hurepdeiicer: Wi-Fi, Ethernet (RJ-

45), USB.

1 mrr.




