HEPEYEHDb ObOPYJOBAHUA

LEHTPA eCTECTBEHHO - HAYYHOH HanpaBJeHHOCTH «Touka PocTa»

N HanmenoBanue Kparkue npumepHble TEXHUYECKUE KommuecTBo equnumn s
00opymoBaHUS XapaKTEePUCTUKHU 00111€00pa30BaTEIbHBIX
OopraHu3anuii, He
ABJITIOLIUXCS
MaJIOKOMIUIEKTHBIMH, €I
U3M.

ECTCCTBGHHO-Hay‘-IHaH HaIpaBJICHHOCTb

1. |06mee obopynoBanue (pu3uka, XUMHs, OHOIOTHS)

1.1 lTudposas madoparopusi |[{udpoBoit TaTIMK IIMEKTPOMPOBOTHOCTH 3 mT.

yaenndeckas (pusuka,  ([{udposoii qaruuk pH
XUMMSI, OMOJIOTHSA) [{ndpoBoii JaTUNK MOJI0KEHUS

[{udpoBoii JaTyuK TeMIepaTypsl
[{udpoBoii naTunK aOCOTOTHOTO JaBICHUS
[{udpoBoii ocumnorpadguyeckuil JaTINK
Becol anexTponnbie yue6Hbie 200 T
Mukpockomn: nu(ppoBON WM ONTUYECKUH C
yBennuenreM ot 80 X

HaGop a5 U3roToBIEHNS MUKPOTIPENapaToB
Muxkpomnpenapatsl (Habop)
CoeMHUTENBHBIE IPOBOJA, IPOTPAMMHOE
oOecreueHrne, METOIMYECKNE yYKa3aHUs
KOMIIJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB IS
OTIBITOB 110 MEXaHUKE

KOMILJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB IS
OIIBITOB IO MOJIEKYJIAPHON (pU3UKe
KOMIIJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB IS
OTIBITOB I10 JIEKTPOJUHAMUKE

KOMIUIEKT COIIyTCTBYIOILMX 3JIEMEHTOB JUIs
OTIBITOB I10 ONTHUKE

1.2 [KommuiekT nocyasl 1 [[ITaTyB J1aOOPATOPHBIA XUMUICCKUN 3 mir.
o0opynoBaHus s Ha6op vamex [etpu
YU4EHUYECKHX OTBITOB HaGop MHCTPYMEHTOB IpernapoBalbHbIX
(dpu3uka, xumus, Jloxka JUis COKUTaHUS BELIECTB
OHOJIOTHS ). Crymnka gapdopoBasi ¢ mecTUKOM

Ha6op 6aHOK A1 XpaHEHUS TBEPIBIX
peakTuBoB (30 - 50 mu)

Ha6op ckistHOK ((h1aKOHOB) 1711 XpaHEHUS
[PACTBOPOB PEaKTHBOB

Ha6op npubopoxk (I1X-14, I1X-16)
[Tpubop [ist moTydeHus ra3oB

CrinproBKa

["oproyee 1t CIUPTOBOK
dunpTpoBanpHas Oymara (50 mT.)

Konba konnyeckas

[Tanouka cTeKIstHHAS (C PE3HHOBBIM
HaKOHCYHHUKOM)

Uarreyka a7si BbITapuBaHus (BbIIapUTEIbHAS
HanieyKa)

MepHbIi TUIHH]IP (TIACTUKOBBIN)
BopoHka cTekisiHHas (Maias)

Crakan ctexiasiHHbIN (100 mur)




|Fa3OOTBOI[HaSI TpyOKa

b1OJIOT' A

JKoMIUIEKT Bi1aKHBIX

[perapaToB
IEMOHCTPALIMOHHBIIN

Ha3HAYEHHE: IEMOHCTPALIMOHHOE,
MaTepua KOHTeWHepa: IIACTHK,
repMeTUYHAasl KpbILIKa: HAIM4IUE,

KpEIUIEHUE SKCIIOHATa: HAaIM4ueE,
KOHCEPBHPYIOILIEE BELIECTBO: HAJTUUNE,
HaKJIeliKka C HAMMEHOBAaHUEM: HAJTMYHE.

He MeHee 10 mpernapaToB U3 NPUBEIEHHOIO
HKE CIIMCKA:

Biaxxubiit npenapar "be3zyoka"

Bnaxusiii npenapar "'agoka"

Bnaxuslil npenapart "BHyTpeHHee cTpoeHne
OpIOXOHOTOr0 MOJUTFOCKA"

Bnaxusiil npenapart "BHyTpeHHee cTpoeHne
KpbICH"

Bnaxuslil npenapat "BHyTpeHHee cTpoeHne
ArymKu"

Biraxxub1i npenapar "BHyTpeHHee cTpoeHue
nTHIEL"

Biraxxub1il npenapar "BHyTpeHHee cTpoeHne
PHIOBI"

Biraxxubeii npenapar "Kapacs"

Bnaxusiit npenapar "Kopenb 6060Boro
[pacTeHus ¢ KiryoeHpbKaMu"

Brnaxueiii npenapat "Kpepetka"

Brnaxnsiit npenapat "Hepeuga"

Brnaxueiii npenapat "Pa3Butre KOCTUCTOU
pBHIOB"

Braxnsiii npenapart "Pa3Burue Kypuiib"
Biaxxueiii npenapar "Cuudomemysa"
Biaxnsiit npenapat "Tputon"

Biaxxubrii npenapar "Uepenaxa 6osiotHas"
Brnaxueiii npenapat "Yx"

Braxusiii npenapat "SAmepuna"

1 moT.

2.2.

KomruiekT repbapueB
IEMOHCTPAIIMOHHBIN

HazHnaueHue: 1€eMOHCTPAIMOHHOE,
OCHOBA ISl KpEIJICHUsI: repOapHblIi JIUCT,
CIIMCOK HKCIIOHATOB: HAJIM4ne
He MeHee 8 repOapueB U3 PUBEIEHHOIO HIKE
cnivcka: HazHaueHue: 1eMOHCTpalMOHHOE,
OCHOBA JUIsl KpeIJICHUsI: repOapHblIi JIUCT,
CIIMCOK HKCIIOHATOB: HAJIM4ne
He MeHee 8 repOapueB U3 MPUBEIEHHOTO HIDKE
CIIUCKA!
["epOapuii "/lepeBbs U KycTapHUKH"
["epOapuii "/luxopactyiue pacreHus"

poap pacTyiiue p
["epbapuii "KopmoBsie pacteHus"
["epOapuii "KynbrypHble pacTeHus"
["epOapuii "JlekapcTBeHHbIE pacTeHUs"
["epbOapuii "MenoHOCHBIE pacTeHUS"
["epbOapuii "Mopgosiorus pacteHuit"
["epOapuii "OcHOBHBIE I'PYIITBI pacTeHUI"

poap PYIIIBI D
["epOapuii "Pacturensuble coobmecTra"
["epOapuii "CenbCcKoX03siCTBEHHBIE pacTeHus"
["epOapuii "SAnoButsie pacTeHus"

1 mr.




["epOapuii kK Kypcy OCHOB IO 001I1eii Onosiorun

2.3.

KoMIIEeKT KouIeKuuii
IEMOHCTPAIIMOHHBIN (TI0
[Pa3HBIM TEMaM Kypca
OHOJIOTHN)

Ha3HaueHue: 1eMOHCTPALIMOHHOE,

OCHOBA JIJIsl KPEILJICHUS: HAJTMYKE,
HAKJICMKY ¢ HAUMCHOBAHUEM: HAIMINE

He MeHee 10 KoJUIeKIuii U3 TPUBEACHHOTO
HIDKE CIIMCKA!

Komnekuus "I"onocemenHsle pacteHus"
Komnexuus "OOuTtarenu Mopckoro aHa"
Konnekus "Ilaneontonornueckas"
Komnexuus "[IpeacraBurenu oTpsaoB
HACCKOMEIX" KOJIMYECTBO HACCKOMEIX: HE
MeHee 4

Konnexuust "[IpumMeps! 3aUTHBIX
[PUCIIOCOOICHUH Y HaCEKOMBIX"
Komnexuust "[IpucrnocoOuTenbHbie U3MEHEHUS
B KOHEYHOCTSIX HACEKOMBIX"

Konneknus "Pa3BuTie HACEKOMEIX C
HEIOJIHBIM IpeBpalieHuemM"

Kommeknust "Pa3Butre HACEKOMEIX C HOJHBIM
rpeBpanieHueM"”

Kommeknus "Pa3sutne nmeHuIn"
Komnekmus "Passutie 0aboukn"
Kommeknust "PakoBHUHBI MOJUTIOCKOB'"
Komnekmus "CemelictBa 6adoyex”
Komnekuus "CemeiicTBa KykoB"
Komneknus "Cemena u mioanr"
Komnekuus "®opma cOXpaHHOCTH
MCKOIAeMbIX PACTEHHUIN U )KUBOTHBIX"
Habop maneoHTOIOTMUeCKHX HAX0I0K
"I[IpoucxoxaeHue yenoBeka"

KOJIMYECTBO MOJEIIEH: He MeHee 14

1 moT.

XM

3.1.

JleMOHCTpaIMOHHOE
000pyI0BaHUE

CocTaB KOMILJIEKTA:

Ctonuk nmogbemMHbiii Haznauenue: coopka
y4eOHBIX YCTaHOBOK,

pasmep cronemnuibl: He Meree 200 * 200 mwm,
[JIABHBIA IOABEM C HOMOIIBIO BUHTA: HAJTNYHE
[[ITaTUB TEMOHCTPAITMOHHBIM XUMUYCCKUMN:
HasznaveHue: 7eMOHCTpaIys MpuOOpoB U
[YCTaHOBOK,

0TI0pa, CTEPKHU, JIANKU, MY(THI, KOJbIIA:
HaJIM4ue,

BO3MOJKHOCTB 3aKPEIICHUS 3JIEMEHTOB Ha
[pa3JIMYHOI BBICOTE: HAJTUUHE

IAnmapart Juisi IPOBEIECHUS] XUMUYECKUX
peakuuii: HaznaueHnue: neMoHcTpaius
XUMUYECKUX PEAKIUH,

MOTJIOTUTEINb ITAPOB U I'a30B: HAIUYUE,
MaTepuai KOJIObI: CTEKIIO

HaGop amst aneKkTposin3a JeMOHCTPAIIMOHHBIA:
Hasnauenue: n3ydyeHue 3aKOHOB AJIEKTPOIIN3a,
cOOpKa MOJIENH aKKyMYIISATOpA,

€MKOCTb: HaJIn4ue,

PIIEKTPO/Ibl: HATYNE

KoMIIIEKT MEpHBIX KOJIO MaJIOTO 00beMa:

1 mT.




HasnaueHue: 1eMOHCTPAIMOHHBIC OTIBITHI,
00beM k0J10: oT 100 M 7o 2000 mut,
KOJIMYECTBO K0J10: HEe MeHee 10 mmT.,
MaTepuall KOJIO: CTEKIO

Ha6op dmakonoB (250 - 300 M 115 XpaHeHUS
[PAaCTBOPOB PEAKTUBOB).

Ha3nauenue: XxpaHeHHE PaCTBOPOB PEaKTHBOB,
KOJTM4YeCTBO (prrakoHOB: He MeHee 10 miT.,
MaTepHall (IaKOHOB: CTEKIIO

npoOKa: HaIHM4ne

[TpuOop ISl ONBITOB TIO XUMHH C
PIIEKTPUYECKUM TOKOM (J1aO0OpaTOpHBIN)
[TpuGop 11t MILTIOCTPAIIH 3aKOHA
COXpaHEHHS MACCHI BEIIECTB: COCY]T
JlanmonbpTa: HAIMYHE,

MpoOKa: HaJu4uue,

TUTI IprOOPa: JEMOHCTPAIIMOHHBIN
/lenurenbHas BopoHka: HazHaueHue:
[pa3aeneHne ABYX KHUIKOCTEH MO TUIOTHOCTH,
MaTeprall BOPOHKH: CTEKIIO

'YcraHOBKa /1S TIEPETOHKH BEIIECTB!
HasnaueHue: neMOHCTpanus OYUCTKA
BEIIeCTBa, IEPETOHKA,

KOJIOBI, XOJIOTMITBHUK IS OXJTQXKICHHS,
QIIOHX, TIPOOKa: HAJTMYHE,

IJTMHA YCTAaHOBKU: HE MeHee 550 mm

[Ipubop 11 MoTydeHus ra3oB: Ha3HAYCHHE:
[IOJTydeHHUE Ta30B B MaJIbIX KOJNYECTBAX,
COCTaB KOMILJIEKTa: HE MeHee 6 MpeIMEeTOB
bans komOMHUpOBaHHas TaboparopHas: bans
BOJsIHAs: HAJTMYKE, KOJIbIIa CMEHHBIE C
OTBEPCTUSIMU PAa3HOTO JHaMeTpa: Halln4Ke,
[UIMTKA JEKTpUYECKasi: HAIUYUE
DapdopoBast cTyIKa ¢ MeCTUKOM:
Haznauenue: ns pa3mMesbueHUs] KPYIHbIX
(bpaxiuii BemecTs U IPUTrOTOBICHHUS
MMOPOILIKOBBIX cMecei

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

3.2.

KoMIUIEKT XMMHYECKHX
[PCAKTHBOB

CocTaB KOMILIEKTA:

Ha6op "KucnoTer" (a30THas1, cepHasi, CosHasl,
opTodochopHas)

Ha6op "T'mapoxcuasl" (ruapokcu 6apus,
TUAPOKCU KallUsl, TUIPOKCU]T KaTbITHs,
TUAPOKCU HATPHUS)

Ha6op "Oxkcunpl MeTamioB" (aTFOMUHUS
okcua, Oapus okcus, xkenesa (I11) okeun,
KaJbIUs OKCHJI, Maruus okcua, meau (1)
OKCHJI, IMHKA OKCHUJ)

Ha6op "lllenounble 1 meno4YHO3eMENbHBIE
MeTauIbl" (JIMTUNA, HATPUM, KaJIbIIHIA)
Habop "Metamibl" (aFOMUHUIA, JKeTe30,
MarHuii, Mefib, IMHK, OJIOBO)

Hat6op "lllenounble U men04YHO3EeMETbHBIE
MeTasuibl" (JIMTUN, HATPUM, KaJIbLIHIA)

Habop "Orneonacuele Beniectsa" (cepa,

1 mT.




chocdop (kpacHsrit), okcua pocdopa (V))
Ha6op "l"amorenst" (ito, 6pom)

Ha6op "l"aorenu s (aTrOMUHUS XJIOPUI,
AMMOHWSI XJIOpHI, 6apust xiopu, xenesa (I11)
XJIOPU/I, KaIus HOJIU/, KaJlusl XJIOPHL, KaJbIUs
XJIOPU/L, JIUTUS XJIOPUJ, MATHUS XJIOPHI, MEIIH
(I1) xnopua, HaTpus 6pomua, HaTpus Gropun,
HATpUs XJIOPUJL, LIMHKA XJIOPU])

Ha6op "Cynbdats, cynbdust, cynbpursr"
(amomMuHMS Cyab(aT, aMMOHUS CyabQar,
pxenesa (II) cynedun, sxenesa (II) cynsdar, 7-
MU BOJIHBIN, Kanus cynbdat, kobanbta (1)
cynbdart, maruus cyiabdat, meau (1)) cynsdar
0e3BoanbId, Meau (II) cynbdar 5-Tu BoaHBIN,
HaTpUsI Cyab(Ul, HATpUs CyIbQUT, HATPHUS
cynb(aT, HaTpusi TUIPOCYIbPAT, HUKEIS
cynbdar

Ha6op "Kap6onatst" (aMmmoHMs KapOOHAT,
Kkanus kapoonat, meau (II) kapbonar
OCHOBHOH, HaTpus KapOOHAT, HATPHUS
ruapoKapOOHaT)

Hab6op "®ocharsl. Cunukars!” (kamus
MoHOTHApoOpTOdoChaT, HATPUS CHIUKAT 9-TH
BOJHBIN, HATpUs opTOdocdaT
Tpex3aMelieHHbIN, HaTpusl quruapodocdar)
Ha6op "Aneratsl. Pomanuasr. CoemuHeHus
prese3a’ (kamus anerat, kanus deppo (I1)
rexcanranua, ks ¢peppo (I1I) rekcanmonus,
Kalusi poJaHu/1, HaTpuUs aleTar, CBUHIA
aIeTaT)

Ha6op "Coenunenus Mapranmna" (Kaius
nepmanranat, Mapranua (IV) okcun, mapranuna
(IT) cynpdar, Maprania XJopu)

Ha6op "Coenunenust xpoma" (aMMOHUS
MUXpOMaT, Kajusi AUXpoMarT, Kallusi Xpomar,
xpoma (I11) x;mopua 6-TH BOTHBIN)

Ha6op "HutpaTs" (aJIFOMUHUS HUTpAT,
AMMOHMSI HUTPAT, KaJusl HUTPAT, KaJlblus
HuTpat, Mmeau (I1) Hutpar, HaTpus HUTpAT,
cepeOpa HUTpAT)

Ha6op "MHuaukatopsr" (JIJAKMOW/I, METHUJIOBBIN
OpaHKeBbIN, (heHOIPTATICHH )

Ha6op "Kucmopoicoaepxarine OpraHmaecKue
BerlecTBa" (alleTOH, MIIUIEPUH, TUITUIIOBBIN
bup, CIUPT H-OYTUIIOBBIH, COUPT
M30aMUJIOBBIM, CIUPT U300YTUIIOBBIH, COUPT
TUIIOBBIH, (heHo, HopManuH, STUIEHTINKOJIb,
[YKCYCHO-3THJIOBBIH 3(hup)

Ha6op "YrneBogoposr" (O€H3MH, reKcaH,
He(Tb, TOJIYOJI, IMKJIOTECKaH)

Ha6op "KucnoTsl oprannyeckue” (Kuciaora
AMHHOYKCYCHas1, KHCIIOTa OeH301Hasl, KUCIIOTa
MacIsiHasl, KUCIIOTa MypaBbUHAs, KUCTIOTa
0JIEMHOBAs!, KMCJIOTA MaJIbMUTHHOBAS, KUCIIOTA
CTeapHHOBAsl, KMCJIOTA YKCYCHasI, KUCIOTa




[1aBeJIeBast)

Ha6op "YrneBoapl. AMuHbI" (aHWIHH, aHUIWH
CEPHOKUCIIBIN, J[-T1H0K03a, METHIIAMUH
CUIPOXJIOPHI, caxapo3a)

3.3.

KOoMIUIEKT KOJUIEKIIUNA U3
CIIHMCKa

Ha3HaueHue: 1EMOHCTPALIMOHHOE,

BU]| YITAKOBKH: KOPOOKa,

ONMCAaHUE: HATU4Yne

CocTaB KOMIUIEKTA:

Komnekuus "Bonokna"

Komnexkuus "KaMeHHBIH yrosb U MpoIyKThl
ero nmepepaboTKu"

Komnekuus "MeTaibsl U criaBbl”
Komnexkuus "MuHepansl ¥ ropHbIe Opoab!"
(49 BUOB)

Komnexkuus "MunepanbHbie y1oOpeHus"
Komnexkuus "HedTs 1 npoaykTh ee
repepaboTku"

Komnekuus "ITnactmaccer”

Konnexmus "Tommmso"

Komnexuus "YyryH u crans"

Komnexnus "Kayayk"

Komnexuus "llIkana tBepaoctu”

Ha6ops! 1u1st MOIETUPOBAHUS CTPOCHHUS
OpraHMYECKUX BEIIeCTB (YyICHUUYECKUE) He
MeHee 4 1IT.

1 moT.

DOU3NKA

CocTaB KOMIIIEKTA:

[[ITaTuB nemMoHCcTpalmoHHbIi: Haznauenue:
MPOBEICHUE JEMOHCTPAIIMOHHBIX OMBITOB,
OCHOBAHUE, CTEP)KEHb, JIAITKH, KOJIbIIA, My(THI:
I3ENRI(E

CTOJIMK NOIBEMHBIN:

Tum croyvka: ydeOHbBIN/1a00PaTOPHBIH,
0I0pa, CTEP>KEHb BUHTOBOM, BUHT
[PETYJIMPOBOYHBIN: HAJTMYHE,

(b yHKIIMS O TbeMa U OTTYCKaHHS CTOJIMKA!
I3EREIE

MICTOYHMK MOCTOSIHHOTO U TIEPEMEHHOTO
HanpsokeHus: HazHaueHue: 1 nutaHus
[PEryIUpyEeMbIM IIEPEMEHHBIM U TIOCTOSIHHBIM
TOKOM AJICKTPUUYECKUX CXEM,

gacrtoTa, I'11: 50,

noTpediseMas MOIHOCTh, BA: 10

MaHOMETp KUIAKOCTHOU IEMOHCTPALMOHHBIN:
Hasnauenue: ans usmepenus aasienus ao 300
MM BOJSTHOTO CTOJIOA BEIIIC U HUXKE
ATMOC(EpHOTO aBJICHHUS,

ctexisiHHast U-oOpa3Has TpyOka Ha MOJICTaBKe:
HaJTUJHe

KamepToH Ha pe30HAHCHOM SIIIHKE:
Hasznauenue: A 1eMOHCTPALIMK 3BYKOBBIX
KOJIeOaHHUI U BOJIH,

IBa KAMEPTOHA HA PE30OHUPYIOLIUX SAIIUKAX:
HaIu4aue,

[PE3MHOBBIN MOJIOTOYEK: HAJTUYKE

1 mr.




Hacoc BakyyMHBIH C 3JIEKTPOIIPUBOAOM:
Haznauenue: co3anue paspsyKeHUs WK
M30BITOYHOTO AAaBJICHUA B 3aMKHYTBIX
00beMax,

OIIBbITBI: KHUTICHUEC ) XUAKOCTHU IMPU ITOHUKCHHOM
JIABJICHU W, BHCINHCC U BHYTPCHHCC JABJICHUC U
ip.

Tapenka BakyymHas: Haznauenue:
JICMOHCTpaluA OIIBITOB B 3aMKHYTOM o0BeME ¢
[pa3peKEHHBIM BO3IYXOM,

OCHOBAHUE C KPaHOM, KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAs MPOKIAJIKA, AIEKTPUUECKUM
3BOHOK: HaJIM4uKe

Benepko Apxumena: Haznauenue:
JICMOHCTpaluAa Z[GI\/JICTBI/HI KHUIOKOCTHU Ha
[OTPYKEHHOE B HEE TEJIO U U3MEpPEHUE
BECIINYNHBI BBIT&JIKI/IB&IOIHCﬁ CHIJIbI,

BEJIEPKO, TEJO IMIMHAPUYECKON (popmbl,
[IPYKUHHBIA JUHAMOMETD: HAJIMUNE

OrnuBo Bo3nymHoe: Haznauenue:
IEeMOHCTpAIHs BOCIIJIAaMEHEHUS TOpIoYeit
CMECH MpH ee ObICTPOM CXKATHUH,
TOJICTOCTEHHBIN UIUHAP, MOPLIEHb Ha
METaNTNYECKOM IITOKE C PYKOSTKOH,
[O/ICTaBKa JUIsl LWJIMHAPA: HAJTMYUE

4.1.

O6opynoBaHue Ajis
NIEMOHCTPAIIHOHHBIX
OIIBITOB

[Tpubop 1s1 AEMOHCTpALMK 1aBJICHUS B
pkuakocty: HasHauenue: neMoHcTpanus
M3MEHEHHUsI JaBJICHUS C TITyOMHOM
[TOrpY>KEHMS,

TaTYMK JABJICHUS, KPOHIUTEWH JUISl KPETUICHUS
Ha CTEHKE COCyJla: HaJuyue

[Ipubop 1st IeMOHCTpAIK aTMOC(EPHOTO
maBiaeHus (MaraeOyprcKue moJIymapus):
Has3naueHue: 7eMOHCTpaLys CUIIbI
ATMOC(EpPHOTO JTaBJICHHUS,

1Ba Pa3bE€MHBIX METAIMYECKUX MOJYIIAPUS C
[IPOYHBIMU PYYKAMHU U XOPOILIO
NpUIUTH(GOBAHHBIME KPAassMH, HUTITIEINb C
KpaHOM: HaJu4ue,

CO3/1aBAEMOE BHYTPH 11apOB
BaKyyMMeTpuueckoe AasieHue: He mexee 0,05
MIIa,

MaKCHUMaJIbHOE pa3phIBAIOILIEE YCUIIUE: HE
menee 90 H

HaGop Ten paBHOrO 00BeMa: Haznauenue: ams
OIIpENIETICHUS U CPAaBHEHUS TEIJIOEMKOCTH U
MJIOTHOCTU Pa3IMYHbIX TBEPABIX MAaTEPUAJIOB,
ATUHAPHI U3 Pa3IUYHbIX MaTEPHAJIOB: HE
MeHee 3 IIT.,

KPIOUKH JJIs1 TTOIBEIIMBAHMS LIMJIMH]IPOB:
HaTu4yue

HaGop Ten paBHO# Macchl: HazHauenue: mist
OIIpE/IeTICHUS] U CPABHEHHUIO TNIOTHOCTH
[Pa3JIMYHBIX MAaTEPUAJIOB,

MUJIMHAPBI U3 PA3JIMYHBIX MATCPUAJIOB: HE




MeHee 3 IIT.,

KPIOUKH JIJIs [TOIBEIIMBAHUS LIMJIMH]IPOB:
HaTu4yne

Cocynbl cooOmatonuecs: Haznauenue:
IEMOHCTpAIUS OJIMHAKOBOTO YPOBHS
0THOPOJTHOM >KMJIKOCTH B COOOIAIOIINXCS
MEX Ty cO00M cocymax pasHOU (GOPMBI,
COOOLIArOIINECs CTEKIISTHHBIE TPYOKH pa3sHON
(hopMEBI: HE MeHee 3 IIT.,

MOJICTaBKa: HAIMYNE

TpyOka Herorona: Haznauenue:
IIEMOHCTpAIIUS OJTHOBPEMEHHOCTH TaJACHUS
[pa3IMYHBIX TEJ B Pa3peKEHHOM BO3/yXe€,

(b YHKIIUS TTOJIKITFOUEHUS K BAKYYMHOMY
HacoCy: HaJIM4ue,

fuirHa TpyOku: He meHee 80 cm.,

[PE3MHOBBIC MPOOKH, HUMTIENb: HAIMYUE,
KOJIMYECTBO TEJ B TPyOKe: HE MeHee 3 IIT.
[[Tap ITackansa: HaznaueHnue: nemoHcTpaus
repeaady MPOU3BOIMMOTO Ha KHUIKOCTh
TaBJICHUS B 3aMKHYTOM COCY/IE, IEMOHCTPAITUs
Mo TheMa JKUIKOCTH IO ICUCTBHEM
aTMOC(HEpPHOTO JTaBJICHMUS,

METAJUTMIECKUH ITUITUH/P C OTIpaBaMH,
[TOPILIEHb CO IITOKOM, MOJIbIA METAJIMYECKUI
[1ap ¢ OTBEPCTUSAMU: HAJIMUHE,

IUTMHA [WIMHAPA: HE MEHee 22 CM,

TMaMeTp 1apa: He MEHee 8 CM

[[lap ¢ konboM: HazHauenue: neMoHCcTpanus
[pacIIMpeHus TBEPJOTO Teja MPU HarpeBaHHH,
[ITATHUB, METATINYECKOE KOJIBIIO C MyDTOH,
[1ap C [EeMOYKO: HaJl4ue,

ITHA 1enoYkH: He MeHee 80 MM,

TuaMeTp I1apa: He MeHee 25 MM

[{MaMHAPBI CBUHIIOBBIE CO CTPYTOM:
Haznauenue: 1eMOHCTpaIus B3aUMHOTO
PUTSHKEHUS MEX]Ty aTOMaMH TBEPIbIX TeJ,
KOJIMYECTBO OJMHAKOBBIX LIMJIUHAPOB: HE
MeHee 2 IIT.,

MaTepuai MUJINHAPOB: CTallb U CBUHEIL,
KPIOYKH JJIsl IO/IBEIIUBAHUS: HAIUYUE,
CTpYT, HAIpaBIIAOLIas TPyOKa: HaT4Ke
[TpuGop Jlenna: Haznauenwme: mis
MCCIIeI0BaHMS 3aBUCUMOCTH HANPABIICHUS
MHYKIIMOHHOTO TOKa OT XapakTepa
M3MEHEHUsI MArHUTHOTO TIOTOKA,

CTOIKa C KOPOMBICIIOM: HAJIUYKE,
KOJIMYECTBO AJTFOMUHHUEBBIX KOJIEL: HE MeHee 2
IIT.,

[pOpe3b B OJIHOM U3 KOJIEL: HaJTM4YKe
MarsuT 1yroo6pa3Hblii 1€MOHCTPALIMOHHBIN:
Hasnauenue: geMoHCTpalys CBOUCTB
[MOCTOSIHHBIX MarHUTOB,

TUTI MAarHUTA: HAMarHW4YeHHBIN OpPYCOK,
KOJIMYECTBO 1[BETOB MarHuTa: HE MEHee 2,




0003HAYCHHE TTOJIFOCOB MAarHUTA: HATMIUE
MarsuT 10JI0COBOM I€MOHCTPalMOHHBIN
(mapa): Haznauenue: geMOHCTpalys CBOUCTB
[MOCTOSTHHBIX MarHUTOB,

TUIl MarHuTa: HAMarHUYEHHBI OPYCOK
[TPSIMOJIMHEHHON (POPMBI,

KOJMYECTBO IIBETOB MarHUTa: HE MEHEE 2,
0003HaUYECHHE MMOJTIOCOB MarHUTA: HATUYHE
CTpesnKyd MarHUTHBIE Ha IITATUBAX:
Hasnauenue: 1eMOHCTpaIys B3auMOJICHCTBUS
MOJIFOCOB MAarHUTOB, OPUCHTAIIUU MarHuTa B
MarHMTHOM TOJIE,

HaMarHUYEHHas CTpeJIKa: HaJIuvue,
KOJIMYECTBO I[BETOB MarHuTa: HE MEHeEE 2,
[OJICTaBKA: HAIMYNE

Ha6op neMoHCTpanmoHHbIi "OnekTpocraTuka'
(3mexTpocKoIsl (2 mWT.), cynTaH (2 mrT.),
MagoyvKa CTeKJISTHHAs, TTajJouka Y00HUTOBAS,
[ITATUBBI N30JIUPYIOLTHE (2 IMIT.)

MarmuHa amekTpoopHas uiu
BHICOKOBOJIbTHBIM MCTOYHUK: Ha3zHaueHue: miis
MOJTyISHUS MIEKTPHIECKOTO 3apsiia BEICOKOTO
[MOTEHITAaJa U TIOIyYeHHUsT HCKPOBOTO paspsia,
ITMCKH Ha CTOMKaX: HAJIMUHE,

KOJIMYECTBO JICHIEHCKUX 0aHOK: HE MeHee 2,
[OJCTaBKa: HAJIMYKE

KomrmuiekT npoBooB: Jinna: He menee 500
MM - 4 mT., 250 MM - 4 mT., 100 Mm - 8 11T,
Ha3HAYeHUE: IS TIOJKITI0UEeHUS
TEeMOHCTPAIIMOHHBIX TPUOOPOB U
000pyI0BaHUs K HCTOYHUKY TOKA, JJIsi COOPKHU
PIIEKTPUYECKUX LIETeH, BKIII0Yas 3JIEMEHTHI U3
paboTsl "Tl0CTOSHHBIN AJIEKTPUUECKHI TOK"

4.2.

OobopynoBanue s
11a00paTOPHBIX padOT U
VUEHHYECKUX OTIBITOB (Ha
0a3e KOMIUIEKTOB ISt
OI'D)

[[ITaTiB 1ab0OpaTOPHBINA C AepKaTeIIMU
BEChI 3JICKTPOHHBIE

MEH3YpKa, rpesen usmepenus 250 mi
muaamometp 1 H

muHamometp S H

[IWJIUHAP CTAJIbHOM, 25 cM3

[IWJIMHAP aJTFOMUHUEBBIN 25 cM3
[IWJIMHAP aJTtOMUHUEBBIN 34 cM3
[IATUHIP TJIACTUKOBBINA 56 cM3 (st
M3MEpPEHUS CUITbl ApXumenaa)

npyxuHa 40 H/m

npyxuHa 10 H/m

rpy3bl o 100 1 (6 mT.)

rpy3 HAaOOPHBIN yCTAaHABIMBAET MACCy C IIarOM
10r

MepHas JIEHTa, JTMHEHKa, TPaHCTIOPTUP
OpPYCOK C KPIOUKOM M HUTBHIO
HaIpaBJIsAroIas JUIMHOM He MeHee 500 MM.
JlomkHBI OBITH OOECTICUeHBI pa3HbIe
KOX(pPHUIIMEHTHI TpeHHs OpycKa 1o
HaIpaBIAIOLIECH

CCKYHIOMCED BHCKTpOHHHﬁ C JaTYUKOM

8 mIT.




HAIIpaBJIAIOIIAsl CO IIKAJION

OpPYCOK JIEPEBSIHHBIH C TYCKOBBIM MarHUTOM
HUTSHOW MasTHUK C TPY30M C IIYCKOBBIM
MarHUTOM U C BO3MOXKHOCTBIO U3MEHEHUS
JUTMHBI HUTU

[ppIyar

0JIOK TTOIBUYKHBII

0JIOK HETIOIBW>KHBIHN

KaJIOpUMETP

TEPMOMETP

VICTOUYHUK TUTAHUSI IOCTOSIHHOTO TOKA
(BBIIPSMUTEIND C BBIXOAHBIM HaNpshKeHUEM 36
- 42 B unu G6arapeiHblil OJI0K C
BO3MOHOCTBIO PETYJIUPOBKHU BBIXOIHOTO
HaIPsHKEHUS

BOJLTMETP ABYXIIpeaebHbl (3 B, 6 B)
amnepMmeTp AByxipenenbHsbiil (0,6 A, 3 A)
pesuctop 4,7 Om

pesucrop 5,7 Om

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

repeMeHHbIN pe3uctop (peoctar) a0 10 Om
COEIMHUTEINIbHBIE TPOBOIa, 20 IIT.

KITIOY

HaOOp MPOBOJIOYHBIX PEIUCTOPOB IS
coOmparorast InH3a, POKyCHOE PacCTOsTHUE
100 mm

coOuparomas nH3a, poxycHoe paccrosiaue 50
MM

[pacceuBaroias 1MH3a, GOKYCHOE PACCTOSIHUE -
75 MM

BKpaH

ONTUYECKasi CKaMbs

cnaig "Monenb npeamerta"

OCBETHUTEIh

MOJIYLIMJTUHAP C TUIAHIIETOM C KPYTOBBIM
TPaHCIIOPTUPOM

[Ipubop [1st U3y4eHUs ra30BbIX 3aKOHOB
Kanumispsl

Jludpakunonnas pemerka 600 mTpuxoB/MM
Jludpakuronnas pemerka 300 mTpuxoB/MM
3epkaio

JlazepHas ykaska

[Tonsiponn B pamke

[lleau FOHra

Karymka MoTOK

bi1oK THOI0B

bi1ox KOHIEHCATOPOB

Kommnac

Maraut

DIIEKTPOMAarHuT

OnuiIKy Kee3Hble B OaHKe

TexHomoru4eckas HaIpaBJICHHOCTb

1.

OO6pazoBarenbHbBIN
KOHCTPYKTOP JUISI
PAKTUKK OJIOYHOTO

Po6oTOTEXHIUECKUIT HAOOP MpeTHa3HaueH JUIs
M3y4eHHs] OCHOB POOOTOTEXHUKH, JIETaJIeH,

Y3JIOB U MCXaHU3MOB, HCO6XOI[I/IMBIX JJIA

1 mrT.




[IPOrPaMMHUPOBAHUS C
KOMIUIEKTOM JTaTYMKOB

co3/1aHUsI pOOOTOTEXHUYECKHUX YCTPOMCTB.
Ha6op npencrasisier co00i KOMITIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COSIMHUTEIBHBIX
PIIEMEHTOB U JICKTPOTEXHUYECKUX
KOMITOHEHTOB.

Ha6op no3BoJisieT cooupars (u
POTrPaMMHUPOBATH COOMPAEMbIE MOJIEIIN ), U3
PIIEMEHTOB, BXOSILUX B €T0 COCTaB, MOAEIU
MEXaTPOHHBIX U POOOTOTEXHUIESCKHX
YCTPOMCTB C aBTOMaTU3UPOBAHHBIM
yIIpaBJI€HUEM, B TOM YHCJIE Ha KOJIECHOM XOJY,
a TaKKe KOHCTPYKIIMN, OCHOBAaHHBIX HA
MCII0JIb30BAHUU NIepeay (B TOM YHUCIIe
UEepPBSIUHBIX U 3y04aThIX), a TAK)KE PHIYaroB.
CBETOJIMO/THBI MAaTPUYHBIN JUCIUICH ¢ 0ot
[MOJICBETKOW Ha KOHTPOJLIEpE

KonnuecTBo MOPTOB BBO1a/BHIBO/IA HA
KOHTpOJUIEpE HE MeHee 6

KonndecTBO KHOMOK HE MeHee 4

OO0111e€ KOJIMYECTBO AEMEHTOB: He MeHee 520
11T, B TOM YHUCJIC:

1) mporpaMMupyemblii 010K yrpaBeHuUs,
KOTOPBI MOKET paboTaTh aBTOHOMHO H B
ITOTOKOBOM PEXKHUME;

2) CepBOMOTOPHI

3) TaTYMK CHJITBI

4) maT4yuK pacCTOSHUS

S) IaT4MK 1BETA

6) aKKyMyJIsITOpHasi Oatapes

7) IlnacTUKOBBIE CTPYKTYPHBIC SJIEMEHTHI,
BKJItOUYasi NepoprUpoOBaHHBIE AIEMEHTHI:
0anky, KyOUKH, OCH U BaJbl, COETUHUTEIIbHbIC
PIIEMEHTHI K OCSAM, IIECTEPHH,
peIHa3HaYCHHbIC AJIs1 CO3AaHUS YEPBSIUHBIX U
3yOuaThIX mepeaay, COeTUHUTENbHbBIE U
KPETEeKHBIE SJIEMEHTHI;

7) [IporpaMmMHOe oGecrieueHune, UCIoJIb3yeMoe
U1 IPOTrPaMMUPOBAHUS COOMPAEMBIX
[POOOTOTEXHUYECKUX MOJIeNIEH U YCTPOKCTB,
TOCTYIHO JJIs1 CKauyMBaHuUs U3 cetu HTepHeT

OO6pa3zoBaTeabHbIN HA0OD
10 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KOMILIEKT /1715t U3y4EeHHUS] OCHOB 3JIEKTPOHHUKH
1 POOOTOTEXHUKU

Habop 1o/mkeH ObITh IPeAHA3HAYCH TS
MPOBEICHUS YUCOHBIX 3aHATHI MO
DIIEKTPOHUKE M CXEMOTEXHHUKE C IIEITBI0
M3y4eHHs HauboJiee pacpoCTpaHEHHON
PIIEMEHTHOM 0a3bl, IPUMEHIEMOH JyIs
MH)KEHEPHO-TEXHUYECKOTO TBOPUYECTBA
[YUAIIUXCSI ¥ Pa3pabOTKU YUeOHBIX MOIeieH
po6oToB. Habop omKeH Mo3BOIATh YIalIuMCs
Ha MPAKTUKE OCBOUTH OCHOBHBIC TEXHOJOTHH
[TPOCKTUPOBAHUS POOOTOTEXHUUECKUX
KOMIUIEKCOB Ha IpUMepe y4eOHbIX MOIeren
[POOOTOB, a TAK)KE U3YIUTh OCHOBHBIC

[TCXHUYCCKUC PCILICHUS B obOmactu

1 mT.




KI/I6epHeTI/I‘-IeCKI/IX 1 BCTPANBACMbBIX CUCTCM.

B cocTaB KOMIUIEKTa JJOJDKEH BXOAUTH HA0OP
KOHCTPYKTHUBHBIX 3JIEMEHTOB JUISI COOPKH
MaKeTa MaHUIYJISALIUOHHOTO po00Ta, KOMIUIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX JIEMEHTOB
11 cOOpKM MakeTa MOOMIIBHOTO po0OTa H T.1I.
B coctaB KOMILIEKTa BXOIUT HA00P
PIIEKTPOHHBIX KOMIIOHEHTOB ISl H3y4EHUS
OCHOB 3JICKTPOHUKH U CXEMOTEXHHUKH, a TAKKE
KOMIUIEKT IIPUBOJIOB U IATYNKOB PA3TUIHOTO
TUTa U pa3padoTKu poOOTOTEXHHYECKHIX
KOMIIJIEKCOB.

B cocTaB KOMITJIEKTa JJOJKHO BXOIHUTB!
MOTOPBI C PHKOJIEPOM - HE MEHee 2 HIT,
CEpPBOTIPUBO]I OOJIBIIION - HE MEHEE 4 IIIT,
CEPBOTIPUBOJI MAJIBIN - HE MEHEE 2 IIIT,
MH(paKpacHBIN JaTYMK - HE MEHee 3 1T,
YIBTPa3BYKOBOW JaTYHK - HE MEHee 3 1T,
MATYNK TEMIIEpaTyphl - He MeHee | 1T, TaT4uK
OCBEILIEHHOCTH - He MeHee | 1T, Habop
PIIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
KOH/ICHCATOPBI, CBETOTUOIBI PA3IIIHOTO
HOMMHAJIA), KOMIUIEKT TIPOBOJIOB IS
OecracyHOTo MPOTOTUITMPOBAHUS, TIIATA
0ecraeyHOro NPOTOTUIIMPOBAHNS,
AKKYMYJISTOP U 3apsIHOE YCTPOMCTBO.

B cocTaB KOMIIEKTa JOTKEH BXOIUTh
[pOrpaMMUPYEMBbIil KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE nnm
QHAJIOTMYHBIX CBOOOHO PacIpOCTPaHIEMbIX
cpenax pa3zpadoTku. [Iporpammupyembiii
KOHTpPOJIEP JOJDKEH 00J1aaTh MOpTaMu s
[OIKJIF0OUEHUS IIU(PPOBBIX U aHAJIOTOBBIX
yctpoiictB, uHTepdeiicamu TTL, USART, I12C,
SPI, Ethernet, Bluetooth niau WiFi.

B cocTaB KoMIIeKTa JOKEH BXOIUTh MOTYJb
TEeXHUYECKOTO 3pEHUs], MPEACTABISIOMINI
c000i1 BBIYMCIIUTEIBHOE YCTPOHCTBO CO
BCTPOECHHBIM MUKPOTPOIIECCOPOM (KOJI-BO
siIep - He MeHee 4 1T, 4acToTa spa He MeHee
1.2 I'T, o6bem O3V - He meHee 512 MO,
00bEeM BCTPOSCHHOU NaMsATH - He MeHee 8 ['0),
MHTETPUPOBAHHOM KaMepoil (MakcHMaIbHOE
[pa3pelnieHne BUICONOTOKA, epeaaBaeMoro o
untepdeiicy USB - He menee 2592 x 1944 en.)
1 OIITUYECKOM cucteMoil. Motyiib
TEeXHUUYECKOTO 3peHUs JOJDKEH 00aiaTh
COBMECTUMOCTBIO C Pa3JINYHBIMU
[IPOrpaMMHUPYEMBIMHU KOHTPOJIEPAMU C
momotsto uaTepdeticos - TTL, UART, 12C,
SPI, Ethernet. Motyib TEXHUYECKOTO 3pEHHUs
TOJIKEH UMETh BCTPOEHHOE MPOTPaMMHOE
oOecreueHrne Ha OCHOBE OTePaIlMOHHOM
cucTeMbl Linux, MO3BOJISAIONIEE OCYIIECTBIATh
HACTPONKY CHCTEMbI MAITUHHOTO 00y4eHUsI




[1apaMeTpOB HEMPOHHBIX CETEH U1
0OHapYyXeHHSI 00BEKTOB, OMPEACTICHUS UX
[apaMeTpoB M JaIbHEUIEH HIeHTU(UKALINN.
KoMITIIEKT T0JDKeH 00ecTieunBaTh
BO3MOXHOCTb U3y4EHHUSI OCHOB Pa3pabOTKU
[IPOrpaMMHBIX U aNlapaTHBIX KOMILIEKCOB
MH)KEHEPHBIX CHCTEM, PELICHU B cepe
"NHTepHeT Bewleil", a Takke peleHuil B
001acTH pOOOTOTEXHUKH, ICKYCCTBEHHOTO
MHTEJIJIEKTa M MAIIMHHOTO 0OYYEHUSI.

KommnbrorepHoe 000pyioBaHme

1

HoytOyk

Dopm-pakrop: HOYTOYK;

DKecTkas, HeoTKIIIOYaeMasi KJlaBUaTypa:
HaTU4KeE;

Pycckas packiiajika Ki1aBuaTyphl: HaJIM4KE,
Jluaronaine skpaHa: He MeHee 15,6 moiMoB;
Pa3pemenue skpana: He menee 1920 x 1080
MMUKCEIICH;

KonundecTBo snep mpoieccopa: He MeHee 4;
KommuecTBO MOTOKOB: HE MEHEeE &;

ba3oBast TakTOBas 4acTOTa MPOIIeCcCopa: He
menee 1 I'T;

MakcumanbHasi TAKTOBAs 4acTOTa MPOoIleccopa:
He mMeHee 2,5 [T

Komi-maMsth mporieccopa: He MeHee 6 MoOaiiT;
O0beM yCTaHOBIICHHOM OTIEPAaTUBHOU MaMSITH:
He MeHee 8 I'0aliT;

O0BEeM O IIEP)KUBAEMO OTIepaTUBHOM
MaMsITH (J711 BOBMOYKHOCTH PAaCITUPEHUS): HE
MeHee 24 ['6aiit;

O0beMm Hakonuteld SSD: He MmeHee 240 I'0aiiT;
Bpemsi aBTOHOMHO#1 paboThI OT OaTapeu: He
MeHee 6 JacoB;

Bec HOyTOyKa ¢ yCTaHOBJICHHBIM
AKKyMYJIsITOpOM: He Oosiee 1,8 Kkr;

Buemrauit uatepdeiic USB cranmapra He
Hioke 3.0: He MeHee TpeX CBOOOIHBIX;
Buemrauit uatepdeiic LAN (ucmonb3oBaHue
MEPEXOTHUKOB HE MPEYCMOTPEHO): HAJIHYKE;
Hannuue monyneit u uarepdeiicon
(McToIBb30BaHUE MEPEXOAHUKOB HE
npenycmotpeno): VGA, HDMI;
becnipoBoHas cBsa3b Wi-Fi: Hanuume ¢
noanepxkoi crangapta IEEE 802.11n nnmn
COBPEMEHHEE;

\Web-kamepa: Hannuue;

MaHunyasSTOp "MBIIIB": HATUYKE;
[IpenycraHoOBIIEHHAs ONEepallMOHHAsi CUCTEMA C
rpaduuecKuM MoJb30BaTEIbCKUM
uHTepdeiicom, obecneunBaromias padoTy
[PaCTIpOCTPaHEHHBIX 00PA30BATENBHBIX
0OIIECCTEeMHBIX TPUJIOKEHUH: HAJINYHE.

3 mmT.

MOV (mpunTtep, ckanep,
KOTIHUD)

Tun ycrpoiictBa: MOV (pyHKIIMM neyary,
KOIIMPOBAHHUS, CKAHUPOBAHNUA);
MDopmar Oymaru: He MeHee A4;

1 mrT.




[[BeTHOCTH: YepHO-OEIBIA;

TexHonorus nevyaTu: Ja3epHas
MaxkcuMaabHOE pa3pelieHne MevaTH: He MeHee
1200 x 1200 Touek;

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




