HanmenoBanue 000pyaoBaHusA:

Koau4yecTBOo eqmHuIL A5
001eo0pa3zoBaTeJIbHbIX
OPraHu3alMi, eJ. U3M.

KpaTkue npumMepHble TeXHMYECKHE
XapaKTePUCTUKH

EcrecTBeHHOHAy4YHAsl HATIPABJICHHOCTh
OO0u1ee odopynoBanue (pusuka, XuMusi, 0MOJI0TUs1)
L poBoii JaTYHK IEKTPOIPOBOAHOCTH

[udposoii garunk pH

[{udpoBoii JaTYNK MOTOKEHUS

[{udposoii faTyrk TeMnepaTypbl
[{udposoii faTurk aOCOIIOTHOIO 1aBICHUS

[udposoii ocunnorpadguyeckuil 1aTIuK

Indposas nadoparopus
yuyeHu4eckas (pusmnka,
XHUMUs1, 0HO0JIOTHA)

Becsbl anextponnblie yueOHbie 200 r

Muxkpockor: Hu(poBoi WM ONTHYECKUN C
yBenuueHueM ot 80 X HaGop 11 u3roroBieHus
MHKpPOITPENApaToB

MuxkponpenapaTs! (Ha6op)

CoenuHUTEIBHBIE IPOBO/IA, IPOTPAMMHOE
o0ecreyeHre, METOUYECKNE YKa3aHUs KOMILJIEKT
COIYTCTBYIOIIUX AJIEMEHTOB JUISl OIBITOB 110
MEXaHUKE KOMIUIEKT COITyTCTBYIOLIUX 3JIEMEHTOB [
OTIBITOB 110 MOJIEKYJISAPHOU (pU3NKe



KommiekT nocyasl u
o0opyaoBaHus NI

YUYEHUYECKHX ONBITOB
(¢pusuka, XHUMHS,
OouoJiorus).

Kommiext COIMYTCTBYIOIIUX 3JICMCHTOB JIs OIIBITOB
110

IJIEKTPOIUHAMUKE
KOMILIEKT COITYTCTBYIOLIUX 3JIEMEHTOB ISl OIIBITOB
10 OITHKE

[ITaTuB 1a00paTOPHBIA XUMUYECKUN

Ha6op uvamex [lerpu

Habop HHCTpYMEHTOB NpenapoBaIbHbIX

Jloxka 1JIs CKUTaHUs BELIECTB

Crynka ¢apdopoBas ¢ IECTUKOM

Hab6op 0aHok a1 XpaHeHus TBepAbIX peakTuBoB (30 -
50 M)

Habop cxisiHOK ((hJ1aKoHOB) 7St XpaHEHUS pacTBOPOB
PEaKTUBOB

Ha6op npubopox (I1X-14, [1X-16)
[TpuGop [u1st MoTy4eHHs ra3oB
CnuproBka

['oprouee 11 CIUPTOBOK

dunbTpoBanibHas Oymara (50 mT.)

3 miIT.



BHUOJIOI'UsA

KoMmmekT BJIAXKHBbIX

npenaparos
AEeMOHCTPAIMOHHbIH

Konba konnyeckas
[Tanouka cTexisiHHAs (C Pe3MHOBBIM HAKOHEYHUKOM)

Yarreuka Juist BEITApUBAHUS (BBITAPUTEIIbHAS
YaIieyka)

MepHbIi IHH]IP (TUIACTUKOBBIH )
Boponka crekissHHas (Masias)
Crakan crexissHHbIN (100 M)

["azooTBOIHAS TpyOKa

Ha3Ha4YCHHUE: JEMOHCTPAIIMOHHOE, MaTeprall
KOHTeﬁHepaZ IJIaCTUK, TCPMETUYHAA KPbIIIKA:

HaJTM4ue, KperuIeHHe YKCIIOHATa: HaJTNIue, 1 .
KOHCEPBHPYIOLIEEe BEIECTBO: HATMYKE, HAKJICHKa C

HaMMEHOBAaHHMEM: HAJINYHE.

He MeHee 10 mpenaparoB U3 MPUBEIECHHOTO HIKE

CIIHCKa:

Brnaxxusiii npenapat "be33yoka"
Bnaxuslii npenapar "['agroka”

Brnaxuslil npenapar "BHyTpeHHee cTpoeHne
OPIOXOHOTOI'0 MOJUTIOCKA"

Brnaxuslil npenapar "BHyTpeHHEe cTpOoeHUE KPBICHI"



Kommiekr repéapues

AEeMOHCTPAIMOHHbIH

Brnaxnsiii npenapat "BHyTpeHHee cTpoeHne
JATYIIKH"

Bnaxublii npenapar "BHyTpeHHee cTpoeHne nTUib"
Bnaxublii npenapar "BHyTpeHHee cTpoeHue pbiob"”
Brnaxunsiii npenapat "Kapacp"

Bnaxxnerit npenapar "Koperb 6000BOT0 pacTeHHs ¢
KJ1yOeHbKamu"

Bnaxuslii npenapar "Kpeserka"

Bnaxuslii npenapar "Hepenpa"

Brnaxxuslii npenapat "Pa3zBuTue KOCTUCTOM pBIObI"
Brnaxuslii npenapar "Pa3zsutue kypuibr"
Bnaxxusrit npemapar "Crudomemysa”
Biaxxnbiit npenapar "Tpuron"

Brnaxxuslii npenapat "Yepenaxa 6onotHas"

Bnaxuslii npenapar "Yx"

Bnaxuslii npenapar "SAmepuna”
Ha3HaueHue: 1€eMOHCTPAIIOHHOE,

o 1 mT.
OCHOBA JIJIsl KpeTJIEHUs: TepOapHBIil JIUCT,



CITMCOK OKCIIOHATOB: HAJIMYHUC

He MeHee § repOapueB U3 IPUBEIEHHOTO HUXKE
cnucka: HazHaueHue: 1eMOHCTpPallMOHHOE,

OCHOBA JIs1 KPETUICHHS: TepOapHBIi JTUCT,
CIMCOK PKCIIOHATOB: HAJIMUUE

HEe MeHee 8 rep6apHeB N3 IPUBCACHHOI'O HUXKC
CIIMCKa:

['epOapuii "/lepeBbst U KycTapHUKH"
I"'epOapuii "/luxopactymuiue pactreHus"
I"'epbapuii "KopmoBsie pacterus"
['epbapuii "KynbTypHble pacTeHus"
['epOapwuii "JlekapcTBeHHBIC pacTeHUs"
["epOapwuii "MenoHnocHbie pacTeHUS"
I"'epbapuii "Mopdonorus pacrenuit"
["'epOapuii "OcHOBHBIE IPYMIIbI pacTeHU"
['epbapuii "Pactutenbable coobmiecTBa"

["epOapuii "CenbCKOX035HCTBEHHBIC PACTCHUS"



KoMmIieKT KoJLIeKIMii
AEeMOHCTPALMOHHBIH (110
Pa3HbIM TeMaM Kypca
0MoJI0THM)

['epOapuii "SAnoButhie pacTeHus"

['epOapuii k Kypcy OCHOB 10 O0IIIei OroI0oTHH
Ha3nauenue: 1eMOHCTpallMOHHOE, OCHOBA JJIs
KpEIUICHUSI: HaJlnuKe, HAaKJIeWKH ¢ HAUMEHOBAHHUEM:
Hanmuyue He MeHee 10 KoJUIeKIuil U3 IPUBEICHHOTO
Hike cnucka: Komnekmus "I"onoceMenHbie pacteHus"
Komnekuus "Ob6urarenu mopckoro qHa" Komnekuust
"[Tanieontonornyeckas"

Komnekuus "[IpencraButenu oTpsgoB HACEKOMBIX"
KOJIMYECTBO HACEKOMEIX: HEe MeHee 4

Komnexnust "I[Ipumeps! 3alIUTHBIX MPUCTTOCOOTECHUHN
y HacekoMbIX" Komnekmus "I[IpucnocoOutenbHble
VW3MEHEHHUS B KOHEUHOCTSIX

HaCEKOMBIX"

Komnnekuus "Pa3BuTre HaCEKOMBIX C HETIOJTHBIM
npeppamenueM’ Kosnekius "Pa3BuTre HACEKOMBIX C
noJIHbIM npespaiieHueM” Kostekuus "Pazsutue
MITEHHUIB "

Komnnexnus "Pa3Butne 6abouxu”

Komnekuus "PakoBUHBI MOJUTFOCKOB"

Komekmus "Cemelicta 6adouek" Komrekmust
"CemeiicTBa )xykoB'" Komnekuus "Cemena u mioast"

1 mIT.



XUMUA

JleMOHCTpAIIMOHHOE
o0opynoBaHue

Komneknus "®opma cOXpaHHOCTH UCKOTIAEMbIX
pacTeHui U KUBOTHBIX"

Habop maneoHTOoNIOrnuecKux Haxo10K
"[IpoucxoxaeHue yenoBeka' KOIUYECTBO MOJIETICH:
He meHee 14

CocTaB KOMIIJIEKTA:

Cronuk noabemublii Haznauenue: coopka yaeOHBIX
YCTaHOBOK, pa3Mep crosiewmHulpl: He meHee 200%200
MM, TIaBHBIN IOoABEM C ITIOMOIIIBIO BUHTA: HAJIMYUEC

[[ITaTuB 1EMOHCTPALTMOHHBIA XUMAYECKUI:
Haznauenue:

JIEMOHCTpAIHsI MPUOOPOB U YCTAaHOBOK,
OTI0pa, CTeP)KHU, JIAKW, My(PThI, KOJIbIIA: HATUYHE,

BO3MOXHOCTb 3aKPEIUICHUS 3JIEMEHTOB Ha Pa3InyHON
BBICOTE: HAJIMUKE AMMapaT AJid NPOBEACHUS
XMMHYECKUX peakiuii: Haznauenue: geMoHcTpanus
XUMUYECKUX PEaKLUid, MOTJIOTUTEIb [TapOB U ra30B:
HaJu4Ire, MaTeprai KOJIObl: CTEKIIO

Habop 1 snexkTponu3a AeMOHCTPallMOHHBIMI:
Haznauenue: u3yueHue 3aKOHOB AJIEKTPOIH3a, COOpKa
MOJIETN aKKyMYJISITOpa, EMKOCTh: HaJIH4uE,
SJEKTPOJIbI: HATYKE

1 mIT.



KomrmiekT MepHBIX K010 Majioro oobema:
Hasnauenue:

JIEMOHCTPAIIMOHHBIC OMBITBI, 00BeM K0JI0: oT 100 M
10 2000 M, KoaudecTBO K0i10: He MeHee 10 mmiT.,
MaTepuaj KoJi0: CTEKIJIO

Ha6op ¢urakonos (250 - 300 M u1st XpaHSHUS
pacTBOPOB PEaKTHBOB).

Haznauenue: XxpaneHue pacTBOPOB PEaKTUBOB,
KOJIM4YecTBO (pr1akoHOB: He MeHee 10 mT., MaTepua

(JTaKOHOB: CTEKIJIO MPOOKA: HATTMUNE

[TpuGop It OMBITOB TIO0 XUMHUH C DIIEKTPUUECKIM
TOKOM (J1Ta00paTOpHBIiT)

[Tpubop /1t WITIOCTPAIIUU 3aKOHA COXPAHCHHUS
Macchl BeUIeCTB: cocyn JlanmonpTa: Hanuuue, mpooka:
HaJu4ue,

TUT NprOopa: 1eMOHCTPALIMOHHBII

JlenutenbHas BopoHka: HazHauenue: pasnenenue
JBYX >KMJIKOCTEH 110 TUIOTHOCTH,

MaTepHrall BOPOHKH: CTEKIIO

YcraHoBKa 11 eperoHku BemecTB: Haznauenue:
JIEMOHCTPALIMS OYMCTKH BEIIECTBA, IEPETOHKA,



KoMmmiekT xuMuyecKux
PeaKkTuBOB

KOJIOBI, XOJIOIMIIBHUK JUTS OXJIQKICHUS, ITIOHK,
npoOKa: HalM4Ke, JJIMHA YyCTAaHOBKH: He MeHee 550
MM

[Ipubop 1uist moy4yeHus ra3oB: Ha3HAYCHHE:
MOJTy4YEHUE Ta30B B MAJIbIX KOJUYECTBAX,

COCTaB KOMIIJICKTA: HE McHee 6 npeamMecToOB

bans koMOuHupoBaHHas abopaTopHas: bans
BOJIsSIHAsA: HAJIMYUE, KOJIbIIa CMEHHBIE C OTBEPCTUSIMU

PAa3HOI'0 JUAMCTpa: HAJIUYIHUC, IIJIINTKA SJICKTPUICCKAsL:

HaJIn4ue

®dapdoposas crynka ¢ nectukoMm: Haznauenue: s
pa3MeNbYeHUs] KpYIHbBIX (PpaKIfii BEIIEeCTB U
IIPUTOTOBJIEHUS ITOPOIIKOBBIX cMecer Komruiekr
tepmomeTpoB (0 - 100 C; 0 - 360 C)

CocTaB KOMILJIEKTA:

Ha6op «KucmoTsn» (a30THas1, cepHasi, COsHas,
opTodochopHast)

HaGop «[mmpokcuab»  (THIPOKCHI
Oapusi, THUIPOKCHU]T Kayus,

TUAPOKCH]T KAJIbLIMSL, TUAPOKCH/I HATPUS)
Hab6op «Okcuibl MeTamioBy (QTFOMUHUS OKCH]I,

Oapust okcu, xene3a (I11) okcua, kanbIus okcus,
Maraus okcua, meau (11) okcu, MHKA OKCH)

1 mrr.



Hab6op «Illenounbie u MeI09HO3EMENBHBIE METAILITBDY
(JinTUH, HATPUM, KaJIBLU)

Ha6op «MeTais» (aTrOMUHUH, )KeIe30, MarHUM,
MeJlb, ITMHK, 010B0) Habop «Illenounsie u
IEJI0YHO3EMEITbHBIC METAITBIY (JIMTHI, HATPUH,
KaJTBITH )

Hab6op «OrneonacHsie BemecTBa» (cepa, pochop
(xpacHsrit), okcun Gochopa(y))

Ha6op «I"anmorens» (1o, O6pom)

HaGop «["amorenuipl» (aTFOMUHUS XJIOPHU, aMMOHHUS
xJjiopug, Oapus xiopun, sxenesa (I1I) xmopun, xanus
WONN[, KJIAS XJIOPUJL, KAJIBLIMS XJIOPH, JINTUS
xJjiopul, maraus xaopun, meau (II) xmopun, Hatpust
OpoMuj, HaTpust PTOPUJ, HATPUS XIOPUJ, LIUHKA
XJIOpUJ)

Ha6op "Cynbdatsl, cyabhuabl, cyabpUTh"
(amomuHug cynbdar, aMmMoHud cynbdar, sxenesa (1)
cynbdun, sxxenesa (II) cynsdat, 7-Mu BOIHBIN, KaTus
cynbdat, kodansTa (II) cynsdat, Mmaraus cynbdar,
mvenu (II)) cynsdat 6e3Boausrii, Mmeau (I1) cynandart 5-
TU BOJIHBIM, HaTpUsl CyNlb(ua, HATpuUs CyabQuUT,
HaTpus cynb(dat, HaTpus TUAPOCYIb(AT, HUKEIS
cynbdar

Ha6op "Kap6onatsl" (aMMOHHS KapOOHAT, KaJIUs
kapOonar, meau (I11) kapGoHAT OCHOBHOM, HATPHS
KapOOHAaT, HATPUS THAPOKAPOOHAT)



Hab6op "®ocdatel. Crunkate" (Kamus
MOHOTHAPOOpTOdOChaT, HATPHS CUITUKAT 9-TH
BOJIHBII, HATpHsI opTodocdar Tpex3aMeleHHbIH,
HaTpus nuruapodocdar)

Ha6op "Aueratsl. Ponanuasl. Coennnenus xenesa"
(xamus anerat, Kamus deppo(Il) rekcanmanu, Kamus
deppo (II1) rekcanroHnI, Kaaus poJAaHU]l, HATPHUS
aleTar, CBUHIIA alleTar)

Hab6op "Coeaunenus mapranmna (kamus
nepmanranat, Mapranua (IV) okcun, mapranma (II)
cynbdar, Maprasia XJopu)

Ha6op "Coeaunenus xpoma" (aMMOHHUS JUXpOMaT,
KaJIMsl TUXpoMart, Kaiaus xpomar, xpoma (I1I) xmopun
6-TH BOIHBII)

Hab6op "Hutpats!" (altoMMHMSI HUTpAT, aMMOHHUS
HUTPAT, KaJKsl HUTPaT, KaJablus HUTpaT, Meau (11)
HUTpAT, HATPUsl HUTPAT, cepedpa HUTPAT)

Ha6op "Unaukatopsl" (JJakMOUI, METUIIOBBII
OpaH)XeBbIH, peHopTaNIEeHH)

Ha6op "Kucnopoaconepxarire OpraHMuecKue
BeriecTBa" (alleTOH, TIMLEPHH, AUITHIIOBBIHN 3¢hup,
CHUPT H-OYTHIIOBBINA, COUPT U30aMUJIOBBIH, CIUPT
1M300yTUIIOBBIM, CIMPT STHIIOBBIH, (peHo, popmanuH,
STUJICHTIINKOJIb, YKCYCHO-ITUJIOBBIN 3(hup)



KoMmiekT koJL1eKIui u3
CIIHCKA

Ha6op "YrneBogopoast" (OeH3uH, TeKcaH, HEPTh,
TOJIYOJI, IUKJIOT€CKaH)

Ha6op "Kucnots! oprannueckue” (Kuciora
AMHHOYKCYCHas1, KHCIIOTa OCH30IHas, KHCIIOTA
MacJIsiHas!, KHCI0Ta MypaBbUHAs, KHCJIOTa OJIEMHOBAS,
KHCJIOTA MMaJbMUTHHOBAS, KHCIIOTA CTEApUHOBAS,
KHCJIOTa YKCYCHAsl, KHCJIOTA [IaBeJieBast)

HaGop "YrneBoasl. AMUHBI" (aHWJIMH, aHWJIWH
CEpHOKHCIBIH , JI- TIIH0K03a, METHIIAMHUH
THIIPOXJIOPH]T , CaXapo3a)

Haznauenue: 1eMOHCTPAIIMIOHHOE, BT YITAKOBKH:
KOpOOKa, ONHMCAaHKE: HAIMYNe

CocTaB KOMILJIEKTA:

Komnexuus "Bomgokua"

Komnekuust "KaMeHHBIN yrosb U IPOAYKTHI €70
nepepadoTku" Kostekius "MeTais! u crijiaBbr”

Konnexuust "Munepaisl u TopHbIe Topos” (49
BHJIOB)

Komnekuus "MunepanbHble y1oOpeHus"
Komnekuus "HedTp 1 npoykThl ee nepepaboTku”
Kommexnus "ITnactmacenr"”

Komneknus "Tommuso"

1 mrr.



DOU3UKA

Oo0opynoBanue st

JAC€MOHCTPAINUOHHBIX ONIBITOB

Komnekuus "YyryH u crans"
Komneknus "Kayayk"

Komneknus "[lIkana tBepnoctu"
HaGopsb! a1 MozienupoBaHusi CTpOCHUS

OpraHMYECKUX BEIIeCTB (YUCHHUECKHEe) He MeHee 4
IIT.

CocTaB KOMIIIEKTA:

[[ITaTuB 1eMOHCTPAIITMOHHBIH:

Ha3nauenue: nposeneHue

JIEMOHCTPAIIMOHHBIX OIBITOB, OCHOBAHUE, CTEPKEHb,
JIanKH, KONbIa, My Thl: Hamnaue CTONUK
OJIHLEMHBIN:

Tun cronuka: yueOHbIH/1ab0paTOpHbIH,

01opa, CTEP’KEHb BUHTOBOW, BUHT PETYJIUPOBOYHBIN:
Hamu4ue, PyHKIUS TOAbeMa U ONyCKaHUs CTOJIMKA!
HaJIu4ue

HICTOYHMK TOCTOSHHOTO ¥ IEPEMEHHOTO

HaITpsOKCHU A Haznauenme: JJIs1 IMTaHU L
PEryjinpyeMbiM NICPEMCHHBIM U ITOCTOAHHBIM TOKOM

AIEKTPUIECKUX cXeM, yacTota, ['11: 50, moTpebnsemas

MOIITHOCTE, BA: 10

MaHOMeTp )KUIKOCTHON JE€MOHCTPALMOHHBIN:
Hasznauenue: qys usmepenus nasienus 10 300 MM

1 mIT.



BOJISIHOT'O CTOJ10a BBIIIE U HI)KE aTMOC(EPHOTO
naBieHus, crekisHHas U-o0pa3Hast TpyOka Ha
[10JICTABKE: HAJIMUUE

KameptoH Ha pe3oHaHcHOM smvke: Haznauenue: s
JIEMOHCTPAIIMH 3BYKOBBIX KOJIEOAHUI U BOJIH, JIBA
KaMEpTOHA Ha PE30HUPYIOLIUX SALIMKaX: HAIUYHE,
PE3UHOBBIA MOJIOTOYEK: HAJIUYNE

Hacoc BakyyMmHBIH ¢ anekTponpuBoaoM: Hasnauenue:
CO3JIaHHE Pa3PsKEHUS WIN U30BITOYHOIO 1aBJICHUS B
3aMKHYTBIX 00BbEMax, ONbIThI: KHIIEHUE KUKOCTH
IIpH MTOHUKCHHOM J1aBJICHHMH, BHCINHCC U BHYTPCHHEC
JTaBJICHUE U JIP.

Tapem(a BaKyyMHas: Haznauenue: ACMOHCTpalunsA
OIIbITOB B 3aMKHYTOM o0neme ¢ Pa3spECIKCHHBIM
BO31yXOM, OCHOBAaHUEC C KpaHOM, KOJIOKOJI U3
TOJICTOT'O CTCKJIA, pE3MHOBAA IMPOKJIAJIKA,
SHCKTpI/ILIeCKI/II\/’I 3BOHOK: HAJIM4YHUC

Benepko Apxumena: HazHaueHue: n1eMoHCTpanus
JENCTBHS )KUJIKOCTH Ha IOTPYKEHHOE B HEE TEJO U
M3MEPEHUE BEJIMUYHUHBI BHITAIKUBAIOIIECH CUIIBI,
BEJIEPKO, TEJIO UJIMHAPUIECKONH (HOPMBI, IPY>KUHHBIH
JUHAMOMETD: HAJIM4UE

OrnuBo Bo3nymiHoe: HazHaueHue: 1eMoHCTpanus
BOCIUTAMEHEHUS TOPIOYEH CMECH MpH €€ ObICTPOM
CKaTHH, TOJICTOCTCHHBIN ITUIUHAP, TOPIIEHb Ha
METAJUTMYECKOM ILTOKE C PYKOSITKOM, MOJICTaBKa JJIs
NUJIUHIpA: HATAYHE



[Tpubop st IeMOHCTpaIK 1aBICHUS B )KUIKOCTH:
Ha3nauenue: 1eMoHCTpanus U3MEHEHUS TaBJICHUS C
rIIyOUHOM MOrpY:KEeHUs, JaTYUK JaBICHUS,
KPOHIITEIHH /I KPEIJICHUsI Ha CTEHKE COCy/1a:
Hajan4uue

[Tpubop st IeMoHCTpaIi aTMOC(HEPHOTO AaBICHUS
(marneOyprekue nonymapus): Haznauenue:
JIEMOHCTpAIIMSI CUJIBI aTMOC(EPHOTO JaBICHHUS, TBA
PA3BbEMHBIX MCTAJNIMUCCKHUX NTOJyIIapus ¢ IPpOYHBIMU
pPyYKaMU U XOPOLIO MPHUIUTH(POBAHHBIMU KPasIMH,
HUIIIENb C KpAaHOM: HaJIM4Yue, CO3JaBaeMO€ BHYTpHU
1apoB BaKyyMMeTpHueckoe aasieHue: He menee 0,05
MIla, makcuManbHOE pa3phIBAIOIIEE YCUIIAE: HE
menee 90 H

HaGop ten paBHoro oovema: Haznauenue: mis
OTIpe/IeTICHUS] U CPAaBHEHUS TEINIOEMKOCTU H
IIJIOTHOCTHU Pa3JINYHBIX TBEPAbIX MAaTCPHAJIOB,

LHWIMHPBI U3 Pa3IMYHBIX MaTepUaloB: HE MeHee 3
IIT., KPIOYKHU JUIS [IOJIBEIIUBAHNS [IWIMHIPOB:
HaJIu4yue

HaGop ten paBHOI Macchl: Haznauenue: s
ONpeJIETICHUSI U CPABHEHUIO INIOTHOCTU PA3IMYHBIX
MaTepHasoB,

HAJTUHIPHI U3 PA3IMYHBIX MaTepUaAIOB: HE MeHee 3
IIT., KPIOYKHU JIJIs1 TOJIBEIIUBAHUS [TUITUHIPOB:
HaIu4ue



Cocynp! coobmaromuecs: Haznauenue:
JEMOHCTPALMS OJJMHAKOBOI'O YPOBHS OJTHOPOJHOMN
KUJKOCTH B COOOIIAIOIINXCS MEXy cO00i cocyaax
pa3Hoii (GOpMBI,

cooOmraronmecs CTeKISTHHBIE TPYOKH pa3sHON (GOPMBI:
HEe MEHee 3 IIT., TO/ICTaBKa: HaJlMuue

TpyOka Hptotona: Haznauenue: nemMoHcTpanus
OJTHOBPEMEHHOCTH MAJEHUS PA3JIUYHBIX TEI B
pa3pekeHHOM BO3ayXe, (YHKIUS TOIKITIOYCHHS K
BaKyyMHOMY HAcOCY: HaJl4ue, AJuHa TPyOKU: HE
MeHee 80 cM., pe3MHOBbIE TPOOKH, HUIIIIENb:
HaJIH4re, KOIMYeCTBO TEN B TpyOKe: HE MeHee 3 IIT.

[Tap ITackansa: Ha3naueHnue: neMoHCTpalus
repeiadv MpoOU3BOAMMOIO Ha KUJAKOCTh JIaBJICHUS B
3aMKHYTOM COCYJI€, IEMOHCTPALUS ITOABEMA
YKUJIKOCTH TI0JT IEHCTBUEM aTMOC(HEPHOTO JaBJICHHUS,
METAUIMYECKUN LIWIMHAP C OIPaBaMHu, IOPILIEHB CO
IITOKOM, IMOJIBIA METAJTIMYECKUH 1Iap C OTBEPCTUSAMM:
HaJau4ue, JIMHA [WIMHAPA: HEe MeHee 22 ¢M, AuaMeTp
miapa: He MeHee 8 ¢M

[[Tap ¢ konboM: HazHaueHue: geMoHCTpanus
pacuIMpeHus TBEPAOro Tejla NpU HarpeBaHUU,
MITATUB, METAJUIMYECKOE KOJIBIIO ¢ My(TOH, Tap ¢
LICTIOYKOM: HalIM4Ke, JJIUHA [EMoYKy: He MeHee 80
MM, THaMETp Iapa: He MeHee 25 MM

[{nnuHapsl CBUHIIOBBIE CO cTpyroM: Hasnauenue:
JEMOHCTPALMS B3aUMHOTO MIPUTSDKEHUS MEXIY
aTOMaMH TBEPABIX TeEJl, KOJIUYECTBO OAUHAKOBBIX



UWINHAPOB: HE MEHee 2 UIT., MaTepuall HUINHAPOB:
CTaJlb U CBUHEI, KPIOYKH JIJIsl TTO/IBEIIMBAHUSA:
HaJIW4uue, CTPYT, HalpaBJstonas TpyOka: Hajaludue

[Tpu6op Jlenna: Haznauenue: 115 MCCIIeI0BaHUS
3aBUCHMOCTH HaAIpaBJICHUS HHAYKIIMOHHOTO TOKA OT
XapakTepa K3MEHEHHSI MAarHUTHOTO ITOTOKA, CTOMKA C
KOPOMBICIIOM: HAJTMYKE, KOJTUYECTBO ATTFOMUHUEBBIX
KOJIeIl: He MeHee 2 IIIT., IPOPe3b B OJHOM M3 KOJICII;
HaIU4Hue

Maraut qyrooopasHblil 1eMOHCTPAIIMOHHBII:
Hasnauenue: 1eMoOHCTpalys CBOUCTB MOCTOSHHBIX
MarHuTOB, THI MarHUTa: HAMarHMYEHHBIH OPYCOK,
KOJIMYECTBO I[BETOB MarHuTa: He MEHee 2,
0003HaYEHHE MOJFOCOB MAarHUTA: HAJTUIUC

Maraur moJiocoBOH AE€MOHCTPAIMOHHBIH (Tapa):
Ha3nauenue: neMoHcTpanusi CBOMCTB MOCTOSTHHBIX
MarHiTOB, THUI MarHUTa: HAMarHMYEeHHBIH OpyCcok
MPSIMOJIUHENHON (POPMBI, KOJTMYECTBO 1IBETOB
Mar"uTa: He MeHee 2, 0003HaueHUE MOITIOCOB
MAarHuTa: HaJu4yue

Crtpenky MarHuTHBIC Ha mTatuBax: HazHauenue:
JIEMOHCTPALIUS B3aUMOICHCTBHUSI IIOJIFOCOB MArHUTOB,
OpHUEHTAllMY MarHuTa B

MAaroMuTHOM IIOJIC, HAMAaroHnuCHHas CTpPCJIKa: HAJIM4IUC,
KOJINYECTBO IBETOB MarHura: HE MCHEC 2, noacraBKka:
HaJINn4uec



Oo6opynoBanue st

JIa00paTOPHBIX padoT n
YYEHHYECCKUX ONIBITOB (Ha
0a3e koMILIEKTOB 1Js1 OI'))

HaGop neMoHcTpanoHHbIN "IIeKTpocTaTnKa"
(351eKTpOCKOIbI (2 WT.), cyaTaH (2 mrT.), najsouka
CTEKJISIHHAsI, MTajo4YKa Y00HUTOBAs, IITATUBbI
n3oJupyromue (2 1it.)

Marmna 35ekTpo(opHast Ui BBICOKOBOJIBTHBIHN
VCTOYHUK:

Haznadenue: s TMOJIYUCHUS IJICKTPHUICCKOI'O
3apsaaa BBICOKOI'O NOTCHIHAJIA U ITOJTYUCHUA
HCKPOBOI'O pazpsaa, IUCKHU Ha CTOMKaX: HaJINn4uc,

KOJIMYECTBO JIEHUACHCKUX 0aHOK: HE MeHee 2,
IMOJICTAaBKa: HAJUUHE

KowmriekT npoBonoB: Jnuna: He menee 500 MM - 4
mT , 250 MM - 4 mt., 100 MM - 8 1IT., HA3HAYCHHE:
JUTSL TIOAKJTFOUEHUS IEMOHCTPALIMOHHBIX PUOOPOB U
000py/I0BaHUs K HCTOYHUKY TOKA, 1151 COOPKHU
AIEKTPUUYECKUX IIENEH, BKIFOUask JIEMEHTHI U3
paboTe! "IlocTOSIHHBIN AIEKTPUYECKHM TOK"
[IITaTHB Ta0OpATOPHBIIA C AePKATEIIMHU BECHI
JJIEKTPOHHBIE MEH3YPKAa, Mpeest n3mepenus 250 mi
nuHamometp 1H nunamomerp SH

HUJUHIP CTalbHOM, 25 cm3
LAJTUHIP aTFOMUHUEBBIN 25 cm3

HWIHHAP alfOMUHKUEBBIN 34 cM3



MAJTUHIP TUIACTUKOBBIA 56 cM3 (11 U3MEPEHUS CHITBI
Apxumena) npyxuna 40 H/m

npyxuna 10 H/m rpy3st mo 100 r (6 mT.) Tpy3
HaOOpHBIN yCTaHABIMBAET Maccy ¢ marom 10 r
MepHasi JeHTa, IMHEWKa, TPAHCIIOPTUP OPYCOK C
KPIOYKOM U HUTBIO

HanpaJstonias JuHo He Mmenee 500 mMm. JloJKHBI
OBITH 0OOecTieueHbl pa3Hble KOAPPHUIIMEHTH! TPEHUS
Opycka 1o HampaBIsIOLIEH CEKyHIOMED
3JIEKTPOHHBIN € JATYUKOM HAMPABIIAIONIAs CO IIKAJION

OpyCOK IEpEBSIHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOU MasITHHUK C T'Py30M C IYCKOBBIM MArHuTOM U
C BOBMOXHOCTBIO U3MCHCHUS JJIMHBI HUTH

pbryar

OJIOK TTOABYKHBIN

OJIOK HEITOBMIKHBIHN

KaJIOpUMET]P

TEPMOMET]

VMCTOYHUK MTUTAHUS IIOCTOSTHHOTO TOKA (BBIMPSAMUTEIH
C BBIXO/IHBIM HampspkeHueM 36-42 B unu O6atapeitHbiit

0JIOK C BO3MO>KHOCTBIO PErYJTMPOBKU BBIXOAHOTO
HaIpsHKEHUS



BOJIBTMETP ABYXMpenenabHblil (3 B, 6B)

amriepMeTp aByxnpenenabubii (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

repeMeHHbIN pe3uctop (peoctat) 10 10 Om
COCMHUTEIIbHBIC MTPoBOJIa, 20 IIT.

KITIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparomas nuH3a, pokycHoe paccrosiaue 100 MM
cobuparotas n1uH3a, PoKycHOe paccTossare SOMM
paccenBaromiasi TMH3a, GOKYCHOE PacCcTOsHUE -75MM
SKpaH

ONITUYECKAsI CKaMbS

cnang «Mojenb nmpeaMeTa

OCBCTUTECIIb



MOJYLWINHAP C MJIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[TpuGop 11t N3ydeHUs ra30BbIX 3aKOHOB
Kanumisapet

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

JlazepHas yka3ka

[Tonsipoun B pamke Lllenu FOura Kartymika motok
biiok nuonos bnok konaencaropos Komnac Maraut

OnexkTpoMarauT ONWIKY jKelie3HbIe B OaHKE

TexHoaornvyeckas HanpaBJI€HHOCTH

OO0pa3oBaTte/bHbII
KOHCTPYKTOP st

NPAaKTHKH 0J109HOI0

NMPOrpaMMHPOBAHNS C
KOMILIEKTOM JaTYUKOB

PobGoToTexHrueckuii HabOp MpeTHa3zHaAueH JUIs
M3Y4EeHUsI OCHOB POOOTOTEXHUKH, JeTalleH, Y3JI0B U
MEXaHU3MOB, HEOOXOIUMBIX Il CO3/1aHUs
POOOTOTEXHUUECKUX YCTPONCTB.

Habop npezacrasinser co00il KOMIIEKT CTPYKTYPHBIX
9JIEMEHTOB, COEAMHUTEIbHBIX 3JIEMEHTOB U
OJICKTPOTEXHUYCCKHUX KOMITIOHCHTOB.

Ha6op no3Bosnsier coduparts (M mporpaMMUupOBaTh
coOupaeMbie MOJICNN ), U3 IIEMEHTOB, BXOISIINX B
€r0 COCTaB, MOJEITN MEXaTPOHHBIX

1 mrr.



u POOOTOTEXHUYECKUX  YCTPOMCTB ¢
ABTOMATU3UPOBAHHBIM

YIIPaBJICHUEM, B TOM YHUCJIE HA KOJIECHOM XOY, a
TaKXKe KOHCTPYKLIUH, OCHOBAaHHBIX Ha UCIIOJIb30BaHUU
repesad (B TOM YUCIIE YEPBSIUHBIX U 3y0UaThIX), a

TAKIKC PbIYaroB.

CBETOIAMOJIHBIN MAaTPUYHBIN JUCIUICH ¢ Oenoi
[MOJICBETKOM Ha KOHTPOJIIEPE

KosrdecTBo MOpTOB BBOIa/BBIBOIAa HA KOHTPOJLIEPE
HE MeHee 6

KoxnuecTBO KHOIIOK HE MeHee 4

OO011ee KOJIMUECTBO 3JIEMEHTOB: He MeHe 520 1T, B
TOM YHCIIC:

1) mporpamMMupyeMbIii OJOK yIpaBIeHUs, KOTOPBIH
MO>KEeT paboTaTh aBTOHOMHO U B TIOTOKOBOM PEXKUME;

2) CepBOMOTOPHI
3) JaTYUK CHIIBI
4) naT4uK PacCTOSHUS
5) maTyuK 1BETa

6) akkymynsTopHas Oarapes



Oo0pa3oBaTtenbHbI HA00P MO
MeXaHUKe, MeXaTPOHHMKE U

po0OTOTEXHHKE

7) TlnacTUKOBBIE CTPYKTYPHBIC SJIEMEHTbI, BKIIIOYAs
nepopUpPOBaHHBIC AIIEMEHTHI: OaTKH, KyOUKH, OCH U
BaJIbl, COCTUHUTEIIBHBIC SJIEMEHTHI K OCSIM, IIECTEPHH,
MpeIHa3HAYEHHBIC JJIs1 CO3aHUS YEPBSIYHBIX U
3yOuaThIX nepeaay, COCTUHUTEIbHBIC U KPETICKHBIC
JJICMEHTHI,

8) IIporpammuoe obecrieueHue, HCIOoIb3yeMOe IS
IPOTrPaMMHPOBAHHS COOMPAEMBIX
POOOTOTEXHUUECKUX MOJIENIEN U YCTPOMCTB,
JOCTYITHO ISl CKaYMBaHUs U3 ceTu MHTepHeT
KomruiexT 115t u3y4eHus: OCHOB AJIEKTPOHUKH H
POOOTOTEXHUKHU

HaGop nomkeH ObITh MpeAHa3HaYeH AJIs IPOBEICHHS
y4eOHBIX 3aHATHI 10 3JIEKTPOHUKE U CXEMOTEXHHUKE C
LIEJIbI0 N3Yy4eHHs HauboJee pacpoCcTpaHEeHHON
AJIEMEHTHOM 0a3bl, MPUMEHSIEMON 1J11 HHKEHEPHO--
TEXHUYECKOT0 TBOPYECTBA yJalluXcs U pa3paboTKu
yaeOHBIX MoJieseit poootoB. Habop momken
MIO3BOJISITH yYalIUMCsI Ha IPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH

IIPOEKTUPOBAHMS POOOTOTEXHUYECKUX

KOMILJIEKCOB Ha MpuMepe YueOHBIX Mojienell poOoTOB,
a TaK)K€ U3YYUTh OCHOBHBIE TEXHUYECKHE PEIICHNUS B
00J1aCTH KMOEPHETHUECKUX U BCTPAHBAEMBIX CHCTEM.

B cocraB komIuIieKTa J10KEH BXOIUTh HA0Op
KOHCTPYKTHUBHBIX JIEMEHTOB JIJIsi COOpPKH MaKeTa
MaHUITYJISITHOHHOTO POO0Ta, KOMIUIEKT

1 mIT.



METAJUTMYECKUX KOHCTPYKTHBHBIX DJICMEHTOB JUIS
cOOpKH MakeTa MOOMIIBHOTO po0OOTa H T.II.

B cocraB KOMITJIEKTa BXOJUT HA0OP AJIEKTPOHHBIX
KOMIIOHEHTOB ISl U3Y4YE€HHS OCHOB JJICKTPOHUKU U
CXEMOTEXHHUKH, a TAK)KE KOMIUIEKT IIPUBOJIOB U
JATYMKOB PA3IMYHOIO TUIIA JUISl pa3paboTKu

pO6OTOTeXHI/I‘leCKI/IX KOMILJIICKCOB.

B coctaB KOMILIEKTa JOKHO BXOAUTh: MOTOPBI €
9HKOJIEPOM - HE MeHee 21T, CepBOIPUBO/ OOIBIION -
HE MEHee 41T, CEpBOIIPUBOJI MAJIbII - HE MEHEe 21T,
MH(PaKpacHbI TaTUUK - HE MEHee 3 IIT,
yIBTPa3BYKOBOM JaTUUK - HE MEHee 3 1T, JaTYUK
TEMIIEPATYPHI - HE MEHEE 11T, JaTYMK OCBEILEHHOCTH
- He MeHee 11T, Habop JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPbI, CBETOAMOIbBI
pa3IM4YHOr0 HOMUHAJA), KOMIUIEKT ITPOBOJOB JUIst
OecraeyHOro MPOTOTUIMPOBAHUS, IJIaTa
OecraeyHoro NpoTOTUINMPOBAHMS, AKKYMYJISTOD U
3apsiJHOE YCTPOKCTBO.

B coctaB komIIekTa 10KEH BXOIUTh
[IPOTrpaMMHUPYEMBbI KOHTPOJLIEDP, POTPAMMHUPYEMBII
B cpene Arduino IDE unn aHanoru4Hbex cBOOOIHO
pacrpocTpaHsIeMbIX cpesiax pa3paboTKH.
[TporpamMMupyemMblii KOHTPOJLIEp AOKEH 001a1aTh
MOPTaMH JIJIs1 TOAKITIOUCHUS TU(DPOBBIX U
aHaJIOTOBBIX yCTpOoiicTB, uHTEepdeiicamu TTL,
USART, I2C, SPI, Ethernet, Bluetooth nin WiFi.



B cocTaB kommiekTa JOMKEH BXOAUTh MOJIYIb
TEXHUYECKOTO 3pEHUs, IPEICTABIISIOMNN COO0H
BBIYHUCIIUTENIHOE YCTPOICTBO CO BCTPOCHHBIM
MUKPOIPOLIECCOPOM (KOJI-BO sIJIEp - HE MEHEE 41T,
yacToTa sjpa He meHee 1.2 I'T, o6bem O3V - He
MeHee 512M6, 00beM BCTpOSHHOM MaMsTH - HE MEHee
81'0), MHTEerprpOBaHHON KaMepoil (MaKCHUMaJIbHOE
paspelieHrne BUAe00TOKa, IEPEIaBAEMOro 1o
untepdeiicy USB - ne menee 2592x1944 en.) u
ONTUYECKOMN

CHUCTEMOM. Mopnynb
TEXHUUYECKOTO 3pEHMsI IOJKEH 00J1a71aTh
COBMECTUMOCTBIO C PA3TUYHBIMU
MIPOrpaMMHUPYEMBIMH KOHTPOJUIEPAMU C IIOMOILBIO
unrepdeiicos - TTL, UART, 12C, SPI, Ethernet.
Moysib TEXHUYECKOTO 3PEHUSI TOJIKEH UMETh
BCTPOEHHOE MTPOrpaMMHOE 00ecrieueHIe Ha OCHOBE
oTepalMoHHOo# cucrteMbl Linux, no3posstoniee
OCYUIECTBJISATh HACTPOUKY CUCTEMbI MAIIMHHOTO
0o0OyueHus: mapaMeTpOB HEHPOHHBIX CETEeH IS
oOHapyXeHHsI 00bEKTOB, OTPECIICHUS UX
rapaMeTpOB U JNajJbHEUIeH HAeHTHUKAITIH.

KomrmiekT nomkeH obecneunBaTh BO3MOKHOCTh
W3Y4YCHHSI OCHOB pa3paboTKU MPOrPaMMHBIX U
amnmapaTHBIX KOMILJIEKCOB MH)KEHEPHBIX CUCTEM,
peuienuii B chepe "MHTEepHET Bemel", a Takxke
pelieHuii B 001acTu poOOTOTEXHUKH,
HMCKYCCTBEHHOTO MHTEJJIEKTa U MAIIMHHOTO
oOy4eHHUS.

KoMmnbroTepHoe o0opyioBanue

Hoyroyk Dopm-(akTop: HOYTOYK;



JKectkas, HeoTKIFOYaeMas KJIaBUaTypa: HAIMINE;
Pycckast packiazika KjaBUaTyphl: HAJTHYKE,
Jnaronanp skpana: He MeHee 15,6 q10iMOB;
Pazpemenne skpana: ne menee 1920x1080 nukceneii;
KonuuecTBo siep mpoiieccopa: He MmeHee 4;
KonnyecTBo MOTOKOB: HE MeHee §;

ba3oBasg TakToBas yactora Impoueccopa: HE MCHEC 1
[T

MakcumanbHasi TAKTOBas 4aCTOTa MpoIeccopa: He
menee 2,5 I'T;

Komi-mamsarts nmporeccopa: He Menee 6 Moaiit;

OO6beM yCTaHOBJIEHHOM ONepaTUBHON MaMSTH: He
MeHee 8 ['0aliT;

O0beM noaaep>KUBaeMO OnepaTUBHON MaMsITH (A5
BO3MOKHOCTH paciupenus): He menee 24 ['6aiir;

O60wem Hakorutens SSD: He menee 240 I'0aiiT;

Bpewmst aBTOHOMHO# paboThI OT 6aTapeu: He MeHee 6
JacoB;



Moy (nmpuHTep,

CKaHep, KONup)

Bec HOyTOYKa C YCTAHOBIIEHHBIM aKKyMYJISITOPOM: HE
ooiee 1,8 kr;

Buemnnii uarepdeiic USB cranmapra ve Huxe 3.0:
HE MEHee TpeX CBOOOTHBIX;

Buemrawnii uatepdeiic LAN (ucrnons3oBaHue
MIEPEXOTHUKOB HE TIPETyCMOTPEHO): HATTUIHE;

Hannuue moayneit u uarepdeiicon (MCnonb30BaHue
MIEPEXOIHUKOB He npeycMoTpero): VGA, HDMI;

becnipoBoHast cBsa3p Wi-Fi: Hannume ¢ moanepxkoit
crangaprta IEEE 802.11n unu coBpemeHHee;

Web-kamepa: Hannuue;

Manunynastop "MbIlb": HAIUYKE;
[IpenycraHoBiIeHHAs ONEPAIIMOHHAS CHCTEMA C
rpaUUecKuM MOJIb30BATEILCKUM HHTEpPEricoM,
oOecnieunBaroias padboTy pacnpoCTpaHEHHbBIX

O6p3.30BaTeJ'ILHLIX n O6IJ_ICCI/ICTCMHBIX HpHJ’IO)KCHHﬁZ
HaJIM4ue.

Tun ycrpoiictBa: MOV (pyHKIuM nevaru,
KOITMPOBAHMUSI, CKAHUPOBAHUS ),
®opmar Oymaru: He MeHee A4;

[{BeTHOCTB: YepHO-0OEIbIIA;

TexHomorus neyaTu: JIa3¢pHasn

1 mrT.



MakcuMaabHOE Pa3pelICHUE [1IeYaTH: HE MEHEe
1200x1200 Touex;

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



