ILl1aHupyemoe ocHaleHH e
3a cueT cpeacTn (eaepajbHOro U 00JJaCTHOIO OKIKETOB

CTaHAAPTHBIM KOMIUVICKTOM CPCACTB OﬁyquHH n

BOCIIUTAHMSA VISl CO3AAHUS M 00ecIeYeHus
(GyHKUMOHUPOBAHUS

LHEeHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHON U
TexHosornyeckoi HanpasjaeHHocten "TOUKA POCTA" B

MAQY COLI Ne 3

CTAHJIAPTHBIH KOMILJIEKT

Haumenosanne
000pyIoBaHUS

Kparkue npuMmepHbIe TEXHUYECKHE
XapaKTepUCTUKHU

KomuuecTBo equuuIg
JUIs
00111€00pa30BaTEIbHBIX
Opra"uzaiui, He
SIBJISTFOLITAXCST
MaJIOKOMILICKTHBIMH,
el. U3M.

EcTtecTBeHHO-Hay4Has HalPaBIECHHOCTb

yaeHnueckas (pusuka,
XUMUSI, OMOJIOTHS)

1. O6mree obopynoBanue (puszrka, XUMHUsL, OUOJIOTHSI)
1.1. |[Hudposas [{udposoit garumk 3 mrT.
naboparopust AIIEKTPOIIPOBOTHO CTH

[{udposoit narunk pH
[{udpoBoit JaTUMK MOTOKESHUS
[{udpoBoit gaTunK TeMmepaTypbl
[{udpoBoit qaTunk aOCOIFOTHOTO
JaBJICHUS

[{udposoit ocrmmtorpaduueckuit
aTYuK

Becwl anexrponnsie yaeonsie 200 r
MukpockoIt: muppoBoi wiu
ONTUYECKUU ¢ yBennueHuem ot 80
X

HaGop ams u3rotoBneHus
MUKpOIIPENnaparoB
Mukpornpenaparsbl (Habop)
CoeauHuUTETHHBIC TPOBO/JIA,
IporpaMMHOE obecrieueHue,
METOJMYECKHE YKa3aHUs
KOMITJIEKT COMYTCTBYIOIINUX
PIIEMEHTOB JIJISl OTIBITOB TIO
MEXaHUKe

KOMITJIEKT COMYTCTBYIOIIUX
PIIEMEHTOB JIJISl OTIBITOB TIO
MOJIEKYIISIpHOH (HU3nKe

KOMITJIEKT COMYTCTBYIOIIUX
PIIEMEHTOB JIJISl OTIBITOB TIO

DJICKTPOAUMHAMUKC




KOMIUIEKT COITYTCTBYIOIIUX
DIIEMEHTOB U1 OIIBITOB 110 OIITHKE

1.2.

KomruiekT nocyusl 1
000pyIOBaHUS JUIS
YYCHUYECKUX OTIBITOB
(dpu3uka, xXumusl,
ouonorus).

ITaruB mabopaTtopHbIit
XUMHYECKUI

Habop vamex [letpu

Habop nHcTpymeHTOB
MPETapoBATbHBIX

Jloxka [Jist CKUraHus BEIIECTB
Crynika daphopoBas ¢ IECTHKOM
Habop 06aHoK 111 XpaHEHUS
TBepAbIX peakTuBoB (30 - 50 M)
Habop cxistHOK (¢h1akoHOB) st
XpaHEHUS PAaCTBOPOB PEAKTHBOB
Ha6op mpooupok (ITX-14, T1X-16)
[Ipubop 1 momydeHus razon
CnuproBka

['oprouee aJist CIUPTOBOK
dunsrpoBanbHas Oymara (50 miT.)
Konba xonnueckas

[Tamouka crexstHHAs (C
PE3MHOBBIM HAKOHEYHUKOM )
UYarreuka Jutsi BEITAPHBAHUS
(BBIApUTENIbHAS YaIlleyKa)
MepHbli THITHH]IP (TTACTUKOBBIH )
Boponka creknsiHHas (Masias)
Crakan crexiasaHbIi (100 M)
["a3o0TBOAHAS TpyOKa

b1OJIOI'NA

KoMIuiekr BirakHbIX
MpenaparoB
TIEMOHCTPAIMOHHBIN

Ha3HaYeHHE: JEMOHCTPALMOHHOE,
Marepuaj KOHTeHHepa: MIIACTHK,
repMeTUYHAs KpbILIKa: HaTU4YHe,
KpeIJIeHUEe HKCIIOHATa: HaJu4ue,
KOHCEPBHPYIOIIIEE BEIIECTBO:
HaJIN4ue,

HaKJIeliKa C HAUMEHOBAaHHEM:
HaJln4ue.

He meHee 10 nmpemaparoB U3
HPUBEAECHHOTO HIKE CITUCKA:
Brnaxwusiii mpenapar "bes3yoka"
Bnaxnslii npenapar "['agroka"
Bnaxnslii npenapar "BHyTpeHHEe
CTpOeHHEe OPIOXOHOTOTO MOJITIOCKA"
Bnaxnslii npenapar "BHyTpeHHEee
CTPOEHUE KPBICHI"

Bnaxnslii npenapar "BHyTpeHHEe
CTpOEHUE JISrymKu"

Bnaxnslii npenapar "BHyTpeHHee
CTPOEHUE NTHUIHI"

Bnaxnslii npenapar "BHyTpeHHee
CTpOeHHE PbIOBI"

Bnaxwnslii npenapar "Kapacp"

Baaxusiii npenapar "Kopesb

1 mT




06000BOTO pacTeHHs ¢
KI1yOeHbKamMu"

Bnaxwnsiii npenapar "Kpeserka"
Bnaxnsiii npenapar "Hepenna"
Bnaxusiii npenapar "Pa3Butue
KOCTUCTOH PBHIOBI"

Bnaxusiii npenapar "Pa3Butue
KypHIIbI"

Bitaxknslii npenapar
"Cuudomemysa"

Bnaxusiii npenapar "Tputon"
Bnaxnsiii npenapar "Uepemnaxa
OonoTtHas"

Bnaxnsiii npenapar "Vx"
Bnaxusiii npenapar "SAmepuna”

2.2.

Kommekt repbapuen
JIEMOHCTPAMOHHBIN

Ha3nauenue: 1eMOHCTpallMOHHOE,
OCHOBA JIJISI KPETUICHUS: TepOapHBIi
JIUCT,

CITMCOK KCIIOHATOB: HATMYNE

HE MEHee 8 repOapueB U3
MMPUBEIEHHOTO HIKE CITHCKA:
Ha3znauenue: 1eMOHCTpallMOHHOE,
OCHOBA JUIsl KpeTUIeHUsI: TepOapHbIil
JIUCT,

CIUCOK 3KCIIOHATOB: HAJIUYHE

He MeHee 8 repbapues u3
MPUBEIEHHOTO HUXKE CITUCKA!
['epGapuii "/lepeBbst 1 KycTapHUKH"
['epGapuii "Iukopacrymue
pacteHus"

['ep6apuii "KopmoBsie pacTtenus"
['ep6apuii "KynsrypHble pacTeHus"
['epGapuii "JlekapcTBeHHBIC
pacteHus"

['epbapuii "MemoHOCHBIE
pacteHus"

['epOapuii "Mopdosorus
pacteHuit"

['ep6apuii "OCHOBHBIE TPYIIIBI
pacteHnii"

['epbapuii "PactutensHble
coobmiecrna"

['ep6apuii "CenbcKoX03sHCTBEHHBIE
pacteHus"

['epGapuii "SAnoButeie pacteHus"
['epbapuii kK Kypcy OCHOB TIO 001IIei
O6uosorun

2.3.

KommiexT koiekuui
JIEMOHCTPALMOHHBIN
(Mo pa3HBIM TeMaM
Kypca OMOJIOTHH)

HasnaueHue: 1eMOHCTpaMOHHOE,
OCHOBA Il KPETUICHUSI: HAJIMYHneE,
HaKJIEHKA C HAUMEHOBAaHHEM:
HaJIU4Hne

He MeHee 10 KonaeKuui u3




MPUBEICHHOTO HUKE CITUCKA:
Komnexnus "T'ojtoceMeHHEIE
pactenus"

Komnekius "OOuTarean MOPCKOTO
nHa"

Komnexnms "IlaneonTonornueckas”
Komnekus "llpencraBurenu
OTPSAJI0B HACEKOMBIX' KOJIMYECTBO
HacEKOMBIX: HE MeHee 4
Komnexuus "I[Ipumepsl 3alIMTHBIX
MPUCTIOCOOICHUN Y HACEKOMBIX "
Komnekmus "IpucnocobutenbHbie
W3MEHEHHS B KOHCYHO CTIX
HAaCEKOMBIX"

Komnekuus "Pa3Butre HaCEKOMBIX
C HEMOJHbIM IpeBpalieHueM"”
Komneknusa "Pa3sBuTne HacEKOMBIX
C IIOJIHBIM IIPEBpAILlEHHEM "
Komneknusa "Pa3sutne nmesuIn"
Komnexnus "Pa3sutne 0a6ouxkn"
Komneknus "PakoBUHEI
MOJIITIOCKOB"

Komnexnus "CemelicrBa 6a0ouex”
Komnexuus "CemeiicTBa )KykoB"
Komnekmus "Cemena u mioanr"
Komneknus "®opma cOXpaHHOCTH
HCKOITAEMBbIX PACTCHUH U
JKUBOTHBIX"

Habop maneoHTo0rnuecKux
HaxoJ0K "[IpoucxoxaeHue
JeroBeKa"

KOJIMYECTBO MoJieieii: He meuee 14

3. XUMUSA
3.1. JlemoncTpanmonHoe |CocCTaB KOMILUICKTA: 1 mT
obopynoBaHue Cronuk noabeMHbI HazHauenue:

cOOpKa y4eOHBIX YCTaHOBOK,
pasmep cToJielHuIlbl: He MmeHee 200
* 200 MM, IJIaBHBIN IMOJIBEM C
ITOMOIIIBIO BUHTA: HAJTUUHE
[lITaTuB 1EMOHCTPALMOHHBIN
xuMuueckuii: Haznauenue:
JEMOHCTpAIHs MPUOOPOB U
YCTaHOBOK,

OTIOpa, CTEPKHU, JIAaNKU, MY(PTHI,
KOJIbLIA: HAIMYHE,

BO3MOKHOCTh 3aKpEILJICHUS
2JIEMEHTOB Ha Pa3JIMYHOMN BBICOTE:
HaJTU4He

Anmapat ajsi IpOBEACHUS
XUMUYECKUX PEaKIIUii:
Hasnauenue: neMoHcTpanus
XUMHUYECKUX PEAKIU,




MOTJIOTHTENh TTAPOB ¥ Ta30B:
HAJIMYUE,

MaTepHai KOJIObI: CTEKIO

Habop st snexrponusa
JEMOHCTpauuoHHbIi: HazHaueHue:
U3y4YCHHE 3aKOHOB JIEKTPOIIN3a,
cOOpKa MOJIENI aKKyMYIISATOpA,
E€MKOCTbh: HAJTUIHE,

AIIEKTPO/IbI: HATMYHE

KoMITUIEKT MEPHBIX KOJIO MAJIOTO
oovema: Ha3nauenue:
JIEMOHCTPAIIOHHBIC OTIBITHI,
00neM k0i10: ot 100 Myt 1o 2000 mut,
KOJIMYECTBO K0j10: He MeHee 10 mT,,
MaTepua KoJji0o: CTEKIIO

Hab6op ¢uakonos (250 - 300 m mms
XpaHEHUS PAaCTBOPOB PEAKTHBOB).
HaznaueHne: XpaHeHHE paCTBOPOB
PEaKTUBOB,

KOJIMYECTBO (DITAKOHOB: HE MEHEe
10 mrT.,

MaTepuai (pIakOHOB: CTEKIIO
npoOka: HaIn4Ine

[TpuGop 11t ONBITOB 1O XUMHUU C
AIIEKTPUUYECKUM TOKOM
(;mabopatopHbIi)

[Tpubop I MIUTIOCTPAIIUH 3aKOHA
COXpaHEHUsI MacChl BEIIECTB: COCY/
Jlannonbra: HaNKU4KeE,

npoOKa: HAJIM4Iue,

TUI IpUOOpa: AEMOHCTPALIMOHHBIN
JlenurenbHas BOPOHKA:
Hasnauenue: pa3aeneHue JIByx
YKUAKOCTEH MO TUIOTHOCTH,
MaTepuant BOPOHKH: CTEKIIO
'YcTaHoBKa U1 IEPETOHKU
BenlecTB: Haznauenue:
JEMOHCTpAI OYUCTKH BEIECTBa,
MEPETOHKa,

KOJIOBI, XOJIOAUILHUK IS
OXJIXKICHHUSI, aJUTOHXK, TPOOKa:
HaJIUYUeE,

JUITMHA YCTaHOBKU: HE MeHee 550
MM

[Tpubop 1 moTydeHus ra3os:
Ha3HauYeHUeE: OTyYeHHE Ta30B B
MaJIbIX KOJTMYECTBAX,

COCTaB KOMIUIEKTA: HEe MeHee O
IPEIMETOB

banst komOuHMpOBaHHAS
naboparopHasi: bans BojsHas:
HAJIMYHUE, KOJIbIIA CMEHHBIE C




OTBEPCTUSMU PA3HOTO JUAMETPA:
HaJIn4uue,

I[JIMTKA JJICKTPUUICCKAas: HAJINUYNC
dapdopoBas cTynka ¢ IECTHKOM:
Hasnauenue: U1 pasmensaeHus
KPYIHBIX (hpaKIuii BEMIECTB U
IMPUTOTOBJICHHUA ITOPOIIKOBBIX
cMecei

Kommekt Tepmomerpos (0 - 100 C;
0-360C)

3.2.

KoMmruiekt
XUMHYECKUX
PEaKTUBOB

CocraB KOMILIEKTA!

Ha6op "Kucnots" (a30THas,
cepHasi, colisiHas, oprodochopHas)
Hab6op "['napokcnast" (ruspokcu
Oapusi, TUIPOKCH]T KaJTus,
TUAPOKCHJT KaTIbITUS, TUAPOKCHUT
HaTpUsI)

Ha6op "Oxkcumpsl metamios"”
(amoMUHHS OKCH]I, OapHst OKCHI,
kenesa (I11) okcua, kampiust OKCHI,
Marnus okcug, Mmeau (II) oxenp,
[IMHKA OKCH/T)

Hab6op "Lllemounsie
[ICJIOYHO3EMENbHBIE METALIbI"
(maTH, HaTPUH, KAJIBITUH)

Ha6op "Metamisl" (aTtoMUHAM,
YKelle30, MarHui, MeJlb, IIUHK,
0JIOBO)

Hab6op "Lllemounsie
LIEJI0YHO3EMEIbHBIE METAILIIBI"
(mUTHI, HaTPUH, KaJIBITUN)

Ha6op "OrneonacHsie BemecTa"
(cepa, pocdop (KpacHbIi), OKCHT
hocdopa (V))

Hab6op "I"amorensr" (Hoa, 6pom)
Hab6op "T"amorenupr" (amroMuHUS
XJIOPUJI, aMMOHUS XJIOpuU, Oapus
xyopu, xxenesa (111) xmopwun,
KaJusi HOIHI, KaJIUs XJIOPHU/I,
KaJIbIIHS XJIOPUA, TUTHUS XJIOPH],
maraus xiuopua, menu (I11) xmopuna,
HaTpusi OpoMH L, HaTpust GTOPUL,
HATPUS XJIOPU/I, IIMHKA XJIIOPH]I)
Ha6op "Cynbdarsl, cyabhuasl,
cynbGuTH" (ATIOMUHUS CyNb(aT,
amMMOHus cynbdart, sxenesa (I1)
cynbdun, xenesa (II) cynsdar, 7-
MU BOJIHBIN, KaIus Cylbdar,
kobansra (II) cynbar, Maraus
cynbdar, menu (II)) cynbdar
6e3BonubIi, Menu (I1) cynbdat 5-tu
BOJIHBIN, HATpUs CyNb(UI, HATPUS

1 it




CynbUT, HATPUs CyIb]at, HATPUS
rUAPOCYb(haT, HUKENA Cynb(ar
Ha6op "Kapbonarsr" (aMMoHHS
KkapOOHaT, Kajust KapOoHaT, MeIH
(II) xkap6oHaT OCHOBHOM, HATPUs
KapOOHaT, HaTpus THAPOKApOOHAT)
Ha6op "®docdarsr. Cunmkarsr”
(xamust MoHOTHAPOOpTOdOChaT,
HATpUS CWIMKAT 9-TH BOJIHBIH,
HaTpus oprodocdar
TpEeX3aMEIeHHbIN, HaTpUs
muruapodocdar)

Habop "Auerarsl. Poganusl.
Coenunenus xene3a" (Kauaus
anerar, kanus ¢eppo (II)
rekcananu, kanus ¢eppo (I1I)
TeKCaIlMOHU]T, KaJIHs POJAaHU],
HaTpUs alleTaT, CBUHIIA alleTar)
Hab6op "Coenunenust mapranna”
(kayust IepMaHTaHat, MapraHia
(IV) oxcun, mapranua (I1) cynsoar,
MapraHiia XJ0pH1)

Hab6op "Coenunenust xpoma"
(aMMOHHUS TUXpOMAT, Kamus
TUXpOMaT, Kallusl XpoMar, Xpoma
(IIT) x;mopux 6-TH BOTHBIN )

Ha6op "Hutpats!" (amoMuHUS
HUTpPAT, aMMOHHUS HUTPAT, KaJIUs
HUTpAT, Kbl HUTpat, meau (11)
HUTpAT, HATpUsl HUTPAT, cepedpa
HUTpAT)

Ha6op "MuaukaTops!" (TJakMouI,
METHJIOBBIM OpaH>KEBBIH,
dbenondranenn)

Hab6op "Kucnopoaconepsxamime
opraHuueckue Bemiectna” (aneToH,
[JIMIEPUH, TUITHIOBBIN hup,
CHUPT H-OyTUIIOBBIN, CIIUPT
M30aMUJIOBBIH, CITUPT
M300yTUIIOBBIN, CIUPT ITUIIOBBIH,
denoun, hopManuH, STUICHIIIMKOIIb,
YKCYCHO-3TUJIOBBIN 3(Hp)

Hab6op "YreBogoposr" (0eH3uH,
rekcad, He(pTh, TOITYyO,
[IUKJIOTECKaH)

Ha6op "Kucnotsl oprannueckue”
(KMCIOTa aMMHOYKCYCHAs!, KUCIIOTa
OeH30iiHas1, KUCIIOTa MaclsiHasl,
KUCJIOTa MypaBbHHAsA, KUCIOTA
OJICMHOBAsI, KUCJIOTa
NaJbMUTHHOBAS, KUCIIOTA
CTEapUHOBAs], KUCIIOTA YKCYCHAs,




KHCJIOTA II1aBeJieBasi)

Ha6op "YreBoasl. AMuHBI"
(aHWJIMH, aHUJIUH CEpPHOKUCIBIN, J]-
[II0KO03a, METUJIAMUH
TUIPOXIIOPUI, CaXapo3a)

3.3.

KOMIUIEKT KOJUIEKIIUHA
U3 COUCKA

Ha3nauenue: 1eMOHCTpallMOHHOE,
BUJI YIIAKOBKH: KOpOOKa,
OTIMCaHUE: HATUINe

CocraB KOMILIEKTA:

Komnekmus "Bomokna"
Konnexnus "KamenHsblil yrons u
MPOAYKTHI €ro nepepadboTku"
Komnekmus "Metasnisl u crijaBbr”
Komnnekmus "Munepasnsl 1 TOpHBbIE
nopoisl" (49 BUIOB)

Komnekmus "MunepanbHbie
ynoopenus"

Komnexnus "Hed1b 1 mpoaykTsl ee
riepepaboTku”

Komneknusa "ITnactmaccer”
Kommexmus "Tormmmso"
Komrekuus "UyryH u crans"”
Komnexnus "Kayayk"

Komnexnus "Illkana TBepaoctu"
HabGops! 11t MoienpoBaHus
CTPOEHUS OPraHNMYECKUX BEIIECTB
(yueHnyeckue) He MeHee 4 IT.

OU3NKA

CocTaB KOMILICKTA:

[lITaTuB 1EMOHCTPAITMOHHBIN:
Hasnauenue: npoBeacHue
JIEMOHCTPAIMOHHBIX OTBITOB,
OCHOBaHHUE, CTEP>KEHb, JIAIKH,
KOJIbIIa, MY(THI: HATUUNE

CTOJIMK ITOIBEMHBIN:

Tun cronuka:
yueOHBIN/Ta00PaTOPHBIA,

OTI0pa, CTEP’KEHb BUHTOBOM, BUHT
pPEryIIMpOBOYHBIIA: HAJTM4YHUE,
(hyHKIMSI TOABEMA U OMTyCKaHUS
CTOJIMKA. HATU4H1e

M cTOYHUK TTOCTOSIHHOTO B
MEPEMEHHOTO HANPSKEHUS:
Hasnadenue: mis muTaHus
pEryIupyeMbIM IIEPEMEHHBIM U
MOCTOSIHHBIM TOKOM 3JIEKTPUYECKHUX
CXEM,

yactora, I'm;: 50,

notpebisemast MOIIHOCTb, BA: 10
MaHOoMeTp JKUIAKOCTHOM
neMOHCcTpauuoHHbIi: HazHaueHue:
U1t u3MepeHus nasienus a0 300

1 mT




MM BOJSIHOTO CTOJIOA BBIIIIE M HUXKE
aTMOC(EpHOTO JTABJICHUS,
crexisinHas U-oOpa3Has TpyOka Ha
NIOJICTaBKE: HAIMUUE

KamepToH Ha pe30HAHCHOM SILUKE:
HasnaueHue: U1 AeMOHCTpALMH
3BYKOBBIX KOJICOAHUI U BOJIH,

J1Ba KAMEPTOHA HA PE30HUPYIOIINX
SILMKaX: HAJTM4KE,

PE3UHOBBII MOJIOTOYEK: HAJTMUKE
Hacoc BakyymHBIi1 C
anekTponpuBoioM: Hasnauenue:
CO3/1aHUE Pa3PsSLKEHUS WK
M30BITOYHOTO JJABJICHUS B
3aMKHYTBIX 00beMax,

OTIBITHI: KUTIEHUE KUIKOCTH TIPH
[MOHM>KEHHOM JIaBJICHUH, BHEILIHEE
11 BHyTPEHHEE JIaBJICHUE U JIp.
Tapenka BakyymHas: Haznauenue:
JIEMOHCTpAIHs OIBITOB B
3aMKHYTOM 00BbeMe C
pa3peKEeHHBIM BO3/IyXOM,
OCHOBAHHE C KPaHOM, KOJIOKOJI U3
TOJICTOTO CTEKJIA, pE3UHOBas
MPOKJIAJIKA, SJEKTPUUECKUIN
3BOHOK: HaJIM4uHe

Benepko Apxumena: Haznauenue:
JIEMOHCTPALMSL IEHCTBUS XKUKOCTH
Ha MOTPYKEHHOE B HEE TeJIO U
U3MEpPEHUE BETMUUHbI
BBITAJIKUBAIOILEH CUJIbI,

BE/IEPKO, TEJO LIUIMHIPUYECKOM
(opMBbl, IPYKUHHBIN THHAMOMETP:
HaJIn4yue

OrxuBo Bo3aymHoe: Ha3Hauenue:
JIEMOHCTPALMsI BOCIUIAMEHEHUS
roprodeil CMecH Mpu ee ObICTPOM
COKaTHUH,

TOJICTOCTEHHBIN LIUJIUH/D,
MOPUIEHb HA METAJNINYECKOM
LITOKE C PYKOATKOM, IOJICTAaBKA JUIs
[WIMHAPA: HAJTMYUe

4.1.

O6opynoBanue s
JIEMOHCTPAIHOHHBIX
OTIBITOB

[TpuGop mi1st IEMOHCTpaIH
JIABJICHHSI B KHJIKOCTH:
Haznauenwue: qeMoHCTpaIus
U3MEHCHHUS JaBJICHUS C TIIyOMHOM
HOTPYXKCHUS,

JIATYHK JTABJICHUS, KPOHIITEHH JIJIs
KPEIJICHUS HA CTEHKE COCYy/Ia:
HAJINYHE

[TpuGop my1st IEMOHCTpaIK
aTMOC(EepHOTO JTABICHUS




(MarmeOyprekue momymapus):
HasnaueHue: neMoHCTpanus CUIIbI
aTMOC(epHOTO TaBJICHUS,

JIBa Pa3beMHBIX METATUIECKUX
HOJIyIIApHs ¢ IPOYHBIMHU PYYKaMHU U
XOpOIIO MPHUILTA()OBAHHBIMA
KpasiMH, HUIIIIETb C KPAHOM:
HaJlM4ue,

CO3/1aBa€MO€ BHYTPH I111apOB
BaKyyMMETPHUECKOE JIaBJICHUE: HE
Mmenee 0,05 Mlla,

MaKCUMaJIbHO€ pa3pbIBalollee
ycunue: He menee 90 H

Habop Ten paBHOro oobema:
Hasnauenue: s onpenesnenus u
CpaBHEHHS TETUIOEMKOCTH U
TUTOTHOCTH Pa3IMYHBIX TBEPIBIX
MaTepuasos,

VIAHIPBI U3 PA3TUIHBIX
MaTepHalioB: HE MEHee 3 IT.,
KPIOUKH JJIS TIOZBETTUBAHUS
VIAHIPOB: HATMYHE

HaGop Ten paBHOM MaccChl:
Haznauenue: s onpeneneHus u
CPaBHEHMIO INIOTHOCTHU Pa3IMYHBIX
MaTepHasoB,

LWINHAPBI U3 Pa3IMYHBIX
MaTepUaJioB: HE MEHee 3 IIT.,
KPIOYKH JUIsl TTO/IBEIIMBAHUS
LWINHAPOB: HAIUYKE

Cocyzpl coobiaromuecs:
Haznauenue: neMoHcTpanus
OJIMHAKOBOI'O YPOBHSI OTHOPOJHOM
AKHUJIKOCTU B COOOIIAIOLINXCS
MEXy co00M cocynax pasHon
hopmbl,

COOOLIAIOINECs CTEKIITHHbIE
TpYOKH pa3Hoii (opMBbI: HE MeHee 3
IIT.,

HOJICTaBKa: HAJIMYKE

TpyOka Herotona: Ha3nauenue:
JIEMOHCTPAIHsI OTHOBPEMEHHOCTH
naJieHus pa3IMYHbIX TeJl B
pa3peKEHHOM BO3/YXE,

(YHKIUS TOAKITIOUEHUST K
BaKyyMHOMY HacoOCy: HaJHM4ue,
JuinHa Tpyoku: He MeHee 80 cM.,
PE3UHOBBIE TPOOKHU, HUIITIENb!
HaJIn4ue,

KOJIMYECTBO Tell B TpPYOKe: HE MEeHee
3 wr.

[Tap Ilackansa: HazHauenue:




JEMOHCTpAIUs Tepeiadyn
MPOU3BOAUMOIO Ha KUIAKOCTh
JABJICHUS B 3AMKHYTOM COCY/E,
JEMOHCTpAIMS M0IbEMA KUIKOCTH
o1, ielicTBUEM aTMo chepHOTro
JaBJICHUS,

METAJUIMYECKUN LUIUHIIP C
oIpaBamMu, MOPIIEHb CO MITOKOM,
MOJIBIA METAJUTMYECKUI ap ¢
OTBEPCTUSIMU: HAJIMYHE,

JUTHHA IIWINHApA: He MeHee 22 cM,
JUaMeTp 1apa: He MeHee § cM
[Tap ¢ xonprom: Haznauenwue:
JIEMOHCTpAIUS PaCIIUPEHUS
TBEPJIOTO TeJia TPU HarpeBaHUH,
MITATUB, METAJUIMYECKOE KOJIBIIO C
My(TOH, map ¢ HENOYKOW: HAIUYKeE,
JUTHHA IenoYKy: He MeHee 80 MM,
JMaMeTp 11apa: He MeHee 25 MM
[{umuHIpBI CBUHIIOBBIE CO CTPYTOM:
Hasznauenue: nemoHcTpanus
B3aUMHOTO TIPUTSKEHUSI MEXKTY
aTOMaMH TBEPABIX Tell,
KOJINYECTBO OJIMHAKOBBIX
HWIMHAPOB: HE MEHee 2 IIT.,
MaTepuall HHJIMHIPOB: CTAJIb U
CBHHEII,

KPIOYKH JUISl TIOJIBEIIMBAHHUS:
HaJu4ue,

CTPYT, HalpasJsitolas Tpyoka:
HaJIn4ue

[Tpu6op Jlenna: Haznauenue: s
MCCJIEI0BaHUsl 3aBUCUMOCTH
HalpaBJICHUS] UHIYKIIMOHHOTO TOKa
OT XapaKTepa U3MEHEHUs
MarHUTHOTO MOTOKa,

CTOKa C KOPOMBICJIOM: HAJIMYHE,
KOJINYECTBO ATFOMUHHUEBBIX KOJIELL:
HE MeHee 2 IIT.,

pOpe3b B OJTHOM M3 KOJIEIL:
HaJIn4ue

Marsut 1yroo0pa3Hblit
JneMOHCTpaoHHbIi: HazHaueHue:
JIEMOHCTpAIUs CBOMCTB
MOCTOSIHHBIX MarHUTOB,

TUI MarHuTa: HAMarHHYEHHBIN
OpyCOK,

KOJIMYECTBO IIBETOB MarHuTa: He
MeEHEe 2,

0003HauYeHNe TIOJIOCOB MarHUTA:
HaJIn4ne

MarHuT 1oJio CoBOU




JIEMOHCTPALMOHHBIN (11apa):
Hasnauenue: neMoHcTpanus
CBOMCTB IOCTOSTHHBIX MAarHUTOB,
TUIl MarHuTa: HAMarHUYEHHBIN
OpyCOK MPSIMOJTUHEHHON (hOPMBI,
KOJIMYECTBO I[BETOB MAarHuTa: HE
MeHee 2,

0003HauY€HNE MOJIOCOB MarHuTa:
HaJIN4Ke

CrpenKyu MarHuTHBIC Ha IITaTUBAX:
Hasnauenue: neMoHcTpanus
B3aMMO/ICHCTBHUSA MOJIIOCOB
MarHuTOB, OPUEHTAIIMN MarHuTa B
MarHuTHOM II0JI€,

HaMarHU4eHHasi CTpeJiKa: HaJIuuue,
KOJIMYECTBO I[BETOB MarHuTa: He
MeHee 2,

MMO/ICTaBKa: HAJTHINE

Habop nemMoHCTparmoHHBIHI
"OnexTpocraruka" (3MEKTPOCKOBI
(2 wt.), cynran (2 wrt.), magoyka
CTEKJISTHHAS, TTaJIouka Y00HUTOBAS,
MITATUBBI H30JUpYIomue (2 11T, )
MarnHa snekrpodopHast uiu
BBICOKOBOJIBTHBII HCTOYHHK:
Hasnauenue: i noiydeHus
SIIEKTPUYECKOTO 3apsiia BEICOKOTO
MOTEHLIMANA U MOTyYeHHs
HCKPOBOTO pa3psja,

JIMCKU Ha CTOMKax: HalIu4ue,
KOJIMYECTBO JICHIEHCKUX 0aHOK: HE
MeHee 2,

MOJICTaBKa: HAIUYUE

Kommuiekt npoBonioB: [{nunHa: He
Menee 500 MM - 4 T, 250 MM - 4
mT., 100 MM - 8 IIT., Ha3HAYEHHUE:
JUISL TIO/IKITFOYECHUS
NEMOHCTPAIIOHHBIX PUOOPOB U
000pyI0BaHUs K HCTOYHHUKY TOKa,
1T COOPKH MEKTPUUYECKUX LIETeH,
BKITIOYAsI SJIEMEHTHI U3 paObOTHI
"IToCTOSIHHBIN NEKTPUYECKUI TOK"

4.2.

O6opynoBanue s
1a00paToOpHBIX paboT
W y4EHUYECKHUX
oTbITOB (Ha 6aze
KoMILTeKTOB Ji1st OI'D)

ITatuB nabopaTtopHslii ¢
JepKaTeIs MU

BECBHI AIEKTPOHHBIE

MEH3ypKa, pezen usMepenus 250
MII

nuHamometp 1 H

nuHamomeTp S H

UUJIUHAP CTAbHOM, 25 cMm3
HUJIUHAP aTIOMUHHUEBBIN 25 cM3
HUJIUHIP aTIOMUHHEBBIN 34 cMm3




HUJIUHIP IJIACTUKOBBIA 56 cM3
(17151 u3MepeHust cuibl ApXUMeia)
npyxunaa 40 H/m

npyxura 10 H/m

rpy3sl 1o 100 r (6 wrT.)

rpy3 HaOOPHBIN YCTaHABIUBAET
Maccy ¢ marom 10 T

MEpHasl JICHTA, JIMHENKA,
TPAHCIIOPTUP

OpYCOK C KPIOYKOM U HUTBHIO
HaIpasJsIIOLIas JUIMHOW HE MEHEe
500 mm. JlomKHBI OBITH
oOecreueHbl pa3Hble
K03(PULIMEHTHI TpeHUs OpycKa 1o
HaIlpaBJIIOLIEH

CEKYHJIOMED 3JEKTPOHHBIN C
TATIUKOM

HAIPAaBJISIIOIIAS CO MIKAJIOMN
OpYyCOK IEPEBSIHHBIN C MyCKOBBIM
MarHuTOM

HHUTSIHOM MasATHUK C TPY30M C
ITYCKOBBIM MarHUTOM H C
BO3MOYKHOCTbIO U3MEHEHHUSI TTUHBI
HUTH

phIyar

OJIOK IOIBIKHBIN

OJIOK HENOIBIKHBIN

KaJTOpUMETP

TEPMOMETP

UCTOYHUK MUTAHUS [TOCTOSHHOTO
TOKa (BBIIPSIMUTEIb C BHIXOIHBIM
HarpsbkeHueM 36 - 42 B i
OarapelHbIi OJIOK C BO3MOYKHOCTBIO
PEryIUpPOBKH BBIXOJHOTO
HaNPsHKECHUS

BOJIETMETD ABYXIpenenbHbii (3 B,
6 B)

amrepMeTp AByxmpenenbHblit (0,6
A,3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

namrmouka (4,8 B, 0,5 A)
HepeMEHHBII pe3ucTop (peocrar)
10 10 Om

COEAMHUTENbHBIE TPOBOJA, 20 IIT.
KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB
pIS

coOuparorias J1H3a, GOKyCHOE
pacctostaue 100 Mmm

coOuparonias J1H3a, GOKyCHOE
pacctostaue 50 Mmm




pacceunBaromias JuH3a, (OKyCHOE
paccTtosHue - 75 MM

PKpaH

ONTUYECKAs] CKaMbsl

cnaiin "Mogens npeaqmera”
OCBETUTEIb

HOJYUMIHH/IP C IJIAHIIETOM C
KPYT'OBBIM TPAHCIIOPTHPOM
[Ipubop 11 U3ydeHus ra3zoBbIX
3aKOHOB

Kannmsapsr

Judpaxkuronnas pemerka 600
HITPUXOB/MM
Judpaxkuronnas pemerka 300
HITPUXOB/MM

3epkaiio

JlazepHas ykazka

[Tonsapoun B pamke

[lleau FOHra

Karymka motok

bnox nuomoB

biiok KoHZIEHCAaTOpOB

Kommnac

Marsut

DIEKTPOMarHuT

Onuiky jxesne3Hble B 0aHKe

TexHomorndeckas HaIIpaBJICHHOCTDH

1. OO6pazoBaTebHBIN
KOHCTPYKTOP ISt
MPAKTUKU OJIOYHOTO
[POrPaMMHPOBAHUSI C
KOMIUIEKTOM JaTYUKOB

PoGoroTexnudeckuii HaboOp
npeaHa3zHaueH s U3y4eHUs! OCHOB
POOOTOTEXHUKH, AETajeil, y3/10B U
MEXaHU3MOB, HEOOXOAUMBIX IS
CO3/aHUs POOOTOTEXHUYECKUX
YCTPOMCTB.

Ha6op npencrasnser coboi
KOMILJIEKT CTPYKTYPHBIX
SIIEMEHTOB, COEIMHUTENbHBIX
SIIEMEHTOB U AIEKTPOTEXHUUYECKUX
KOMITIOHEHTOB.

Ha6op mo3BoJisier cobupats (1
POrpaMMHUPOBATh COOMUpPaEMbIe
MOJIENN ), U3 DJIEMEHTOB, BXOISIINX
B €r0 COCTaB, MOJIEIH
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPOMCTB C
ABTOMAaTH3UPOBAHHBIM
yIIpaBJICHUEM, B TOM YHCIIE Ha
KOJIECHOM XOJTy, a TaKXKe
KOHCTPYKIIMA, OCHOBaHHBIX Ha
WCTIONIF30BAaHUY Tepenad (B TOM
YHCIIe YePBIYHBIX U 3yOUaThIxX), a
TaK)Ke PhIYaroB.

CBETOIMOAHBIA MAaTPUYHBIN




UCTIIeH ¢ Oeol TIOJICBETKON Ha
KOHTpOJUIEpE

KonnyecTBo MOPTOB BBOAA/BBIBO/IA
Ha KOHTpOJUIEpe HE MeHee 6
KonnuecTBo KHOTIOK HE MeHee 4
OO0111ee KOJIMYECTBO IIEMEHTOB: HE
MeHee 520 mT, B TOM YHCe:

1) mporpamMMupyemblii OJI0K
YIIPABJICHHUSI, KOTOPBIHA MOXET
paboTaTrbh aBTOHOMHO U B
MTOTOKOBOM PEXKHME;

2) cepBOMOTOPBI

3) IaT4MK CUIIBI

4) naT4uK pacCTOSHUS

5) natuuk 1BeTa

6) akKyMyJIATOpHasi Oarapes

7) [1nacTukoBbIE CTPYKTYpHBIE
JJIEMEHTBI, BKITOTAs
rephoprUpOBaHHBIE IIEMEHTHI:
Oayiku, KyOUKH, OCH 1 BaJIbI,
COCTMHUTEIIBHBIC JIEMEHTHI K
OCSIM, IIIECTEPHH,
npeaHa3HauYeHHbIE Ul CO3AaHUs
YepBAYHBIX U 3yOUaThIX Mepesad,
COEIMHUTENbHbIE U KPENe)KHbIE
SIIEMEHTHI;

7) I[IporpamMmmHOe€ obecrieueHue,
UCIIONIb3yeMOoe JJIst
IPOrpaMMHUPOBaHUS COOMPAEMbIX
POOOTOTEXHHUUECKUX MOJIENeH 1
YCTPOMCTB, TOCTYITHO IS
cKauuBaHus U3 cetu MHTEepHET

OO6pazoBaTeNbHBIN
HaOOp MO MEXaHHKeE,
MeXaTpOHUKE U
POOOTOTEXHUKE

KoMIutekT /1151 u3ydeHwus OCHOB
ANEKTPOHUKHU M POOOTOTEXHUKH
Habop moymkeH OBITH NMpeIHa3HAYCH
JUTSL IPOBENICHHSI YUCOHBIX 3aHSATHIA
10 AIEKTPOHHUKE U CXEMOTEXHUKE C
ENIBI0 U3yYCHUsT HanboJiee
pacupoCTpPaHEHHOMN IEMEHTHOU
0a3bl, MPUMEHSIEMOUN s
WHKEHEPHO-TEXHUYECKOTO
TBOPYECTBA YJaITUXCS U
pa3paboTKu yueOHBIX MOJIeei
po6otoB. Habop nomkeH NO3BOATH
yUYalIuMCsl Ha MPAKTHUKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH
IPOEKTUPOBAHHUS
POOOTOTEXHUYECKIX KOMILIIEKCOB
Ha TpUMepe yaeOHBIX MoJIenei
poOOTOB, a TAKKE U3YUUTh
OCHOBHBIE TEXHHUECKHE PEIICHUS B

00nacTi KHOEPHETUYECKUX U




‘BCTpaI/IBaeMLIX CUCTCM.

B cocraB xomIuiekTa 10JKeH
BXOJIUTh HA0OP KOHCTPYKTUBHBIX
9JIEMEHTOB JUII COOPKH MaKeTa
MaHHITYJIIIIHOHHOTO po0oTa,
KOMITJICKT METAJTHYIECKHIX
KOHCTPYKTHUBHBIX JIEMEHTOB JIJIS
cOOpKH MakeTa MOOMIBHOTO
poboTa u T.II.

B cocTaB koMIuiekTa BXoIUT HabOp
AIIEKTPOHHBIX KOMITOHEHTOB JIS
W3yYEHUS] OCHOB DJICKTPOHHUKH U
CXEMOTEXHHKH, a TAK)KE KOMIUICKT
MIPUBOJIOB U JATYHKOB PA3TMYHOTO
TUTIA JIS pa3paboTKu
POOOTOTEXHUYECKUX KOMILIEKCOB.
B cocraB xomIuiekTa 101KHO
BXOJIUTH: MOTOPBI C SHKOJICPOM - HE
MEHeeE 2 IIIT, CEPBONIPUBOJ]
OOJIBIIION - HE MEeHEee 4 T,
CEpPBOIMPHUBO]T MAJIBIN - HE MEHEe 2
T, HH(PpaKpacHBIN JaTYHK - HE
MeHee 3 1T, YIbTPa3ByKOBOM
MaTyuK - He MeHee 3 1T, JaTYuK
TeMIepaTypsl - He MeHee | 1T,
JaTYUK OCBEIICHHOCTH - HE MEHee
1 T, HAGOP AMEKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPHI,
KOHJICHCATOPbI, CBETOIUO/IbI
Pa3IMYHOIO HOMHHAJIA), KOMILIEKT
MIPOBOJIOB JJIsl OECIaeqHOro
IPOTOTUIIUPOBAHUS, ILJIaTa
OecraeqHoro MpOTOTUIHPOBAHMS,
AKKyMYJISATOD U 3apsiAHOE
YCTPOMCTBO.

B cocras koMIIIeKTa NOJKEH
BXOJIUTb IPOIPaMMUPYEMBbII
KOHTPOJUIEP, IPOTpaMMHUPYEMBIi B
cpene Arduino IDE wnu
aHAJIOTUYHBIX CBOOOIHO
pPacIpoOCTPAHAEMBIX Cpeaax
pa3paboTku. [Iporpammupyemslit
KOHTpOJIJIEp A0JDKEH 00J1aaTh
OPTaMU IS TIOAKJIFOUEHUS
U(PPOBBIX U aHAJIOTOBBIX
ycrpoiicTB, uarepgeiicamu TTL,
USART, 12C, SPI, Ethernet,
Bluetooth nnun WiFi.

B cocraB KOMILIEKTa TOJKEH
BXOJUTb MOJYJIb TEXHUYECKOTO
3peHHs, IPEACTABIIONUI co00it
BBIUMCIIUTEIIBHOE YCTPOUCTBO CO




BCTPOCHHBIM MHKPOIPOLIECCOPOM
(kon-BO siAEp - HE MeHee 4 1T,
yacToTa siipa He meHee 1.2 [T,
00bem O3V - He menee 512 MO,
00BbEM BCTPOEHHOM NaMSTH - HE
MeHee 8 ['0), HHTerpupOBaHHOM
KaMepoi (MakCUMallbHOE
pa3penieHne BUICOMOTOKa,
nepeaBaeMoro o uarepdeicy
USB - e menee 2592 x 1944 en.) u
ONTHYECKOU cucteMoi. Monyib
TEXHUYIECCKOTO 3PEHUS JIOJDKEH
00J1a1aTh COBMECTUMOCTBIO C
Pa3TUYHBIMU TPOTPAMMHPYEMBIMH
KOHTPOJUIEPAMU C TIOMOIIBIO
unTepdeticos - TTL, UART, 12C,
SPI, Ethernet. Momynb
TEXHUYIECCKOTO 3PEHUS JIOJDKEH
MMETh BCTPOCHHOE IMPOTPaAMMHOE
obecrieueHre Ha OCHOBE
OTIEPAIIMOHHOM cucTeMbl Linux,
TTO3BOJISIIOIIEE OCYIIECTBIIATh
HACTPONKY CUCTEMbI MATUHHOTO
00y4eHHs mapaMeTPOB HEHPOHHBIX
cerelt st oOHApY)KeHHsI 0OBEKTOB,
OTpeieNIEHUs] UX MapaMeTpPoOB U
JTanbHEHIICH NACHTH(UKAIIAN.
KomrnekT nomkeH obecreunBarhb
BO3MOXKHOCTh U3Y4Y€HHUS OCHOB
pa3paboTKu MIPOTPaMMHBIX U
anmnapaTHbIX KOMILIEKCOB
WH)KCHEPHBIX CHCTEM, PELICHUI B
cthepe "MHTEpHET Bemie', a Takxke
penieHuii B 00JacTu
pPOOOTOTEXHUKH, HCKYCCTBEHHOTO
WHTEJJIEKTa ¥ MAITUHHOTO
00y4JeHHUs.

KommnbrorepHoe o6opynoBanue

1

HoytOyk

Dopm-dakTop: HOYTOYK;
JKectkasi, HeoTKIFOUaeMast
KJIaBUaTypa: HaJIH4Ke;

Pycckas packnajka KIaBHaTyphl:
HAJIUYUE;

Jlnaronane skpaHa: He MeHee 15,6
JIFOIIMOB;

Pa3zpenienne skpana: He MeHee
1920 x 1080 nukcenei;
KonnuectBo snep npoueccopa: He
MeHee 4;

KonnuecTBo noTOKOB: HE MeHee §;
baszoBast TakToBas 4acToTa

npoueccopa: He meHee 1 I'T';

3 mrT.




MaxkcuMalibHasi TAKTOBask 4acTOTa
npoiieccopa: He menee 2,5 I'Tw;
Ksur-namsars npoueccopa: He
MeHee 6 MoOaiiT;

O0beM yCTaHOBIIEHHOM
OTepaTUBHON NaMSATH: HE MeHee 8
["GaiiT;

O6beM nojiepxuBacMoin
OTICPAaTHBHOM TTAMSTH (TSI
BO3MOYKHOCTH PACIIUPCHHUS): HE
MeHee 24 1"0aliT;

O6wem HakonuTenst SSD: He MeHee
240 I'0aiiT;

Bpemsi aBTOHOMHO# paboThI OT
Oarapeu: HE MEHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBIIEHHBIM
AKKyMyJIATOpoM: He Ooiee 1,8 Kr;
Buewmnuit unrepgeiic USB
craHgapra He Hke 3.0: He MeHee
TpeX CBOOOIHBIX;

Buemnuit uarepgeiic LAN
(MCTIOIB30BAHKE TIEPEXOTHUKOB HE
MPENYCMOTPEHO): HAJTUYHE;
Hannuue momyneit u uatepdeiicor
(Mcroabp30BaHMEe MEPEXOTHUKOB HE
npenycmoTpeno): VGA, HDMI;
BecripoBoaHast cBsi3b Wi-Fi:
HaJIMYUE C MOAJEPKKOM cTaHaapTa
IEEE 802.11n unu coBpeMeHHee;
\WWeb-kamepa: Hann4ue,
MaHunyasaTop "Mblilib": HATMYHE;
[IpenycranoBieHHas
OTIepallMOHHAs CUCTEMA C
rpaUuecKuM IMOJIb30BaTEIbCKUM
uHTepdericom, odecreunBaronas
paboTy pacpocTpaHEHHBIX
00pa3oBaTeIbHBIX U
0OIIECUCTEMHBIX MPUIIOKEHUH:
HaJIM4ue.

M®VY (npunrep,
CKaHep, KOTIHP)

Tun ycrpoiictBa: MOV (pyHkuun
neyaTu, KOIMPOBaHUS,
CKaHMPOBAHUA);

dopmar Oymaru: He MeHee A4;
L[BeTHOCTB: YepHO-OeNblii;
TexHonorus nevaru: gazepHas
MaxkcuManbHOE pa3pelnieHue
nevat: He MeHee 1200 x 1200
TOYEK;

Wurepdeiicer: Wi-Fi, Ethernet (RJ-

45), USB.

f—

IIT.




