CraHgapTHbIH KOMILIEKT 000py0oBaHus AJis HeHTpoB "'"Touka pocra" -

B cTangapHOM KO MILIEKTe NMpeAjiaraercss 000py10BaHue U HATJISIAHbIEC TOCOOUS IJisl 000pyA0BaHus HeHTPOB Touka
POCTA 10 €CTECTBEHHO-HAYYHON M TEXHOJIOIr'HYE€CKOH HANIPABJIEHHOCTH.

Brinep:xka u3 Ipunoxkenne N 6 k Meroqnueckum pexomennanusiv IPUMEPHBIA NIEPEYEHbOBOPYJIOBAHUSI,
PACXOJAHBIX MATEPHUAJIOB, CPEJACTB OBYUYEHUSAU BOCIIMTAHUSA 51 CO3AAHUA N OBECIIEYEHUSA
®YHKIIMOHUPOBAHUAIIEHTPOB OBPA3SOBAHMS ECTECTBEHHO-HAYYHOH U
TEXHOJIOT'MYECKONHANIPABJIEHHOCTEM "TOYKA POCTA" B
OBIIIEOBPA3OBATEJBHBIXOPTAHU3ALIUSIX, PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHUHA
MAJIBIX 'OPOJAX yrtBep:xaennbix Pacnopsizkenne Munnpocsemenuss Poccun ot 12.01.2021 N P-6 "O0 yrBep:xaennu
METOAUYECKUX PEKOMEHAALMI M0 CO3IaHUI0 M PYHKIMOHMPOBAHMIO B 00111€00pa30BaTeI bHBIX OPraHNU3aluAX,
PACIOJIOKEHHBIX B CEJIbCKOH MECTHOCTH U MAJIBIX FOPOJAX, HEHTPOB 00pa30BaHHUS €CTECTBEHHO-HAYYHOU 1
TEXHOJIOTHYECKO HANIpaBJIeHHOCTel'

CTAHJAPTHBI KOMILIEKT

KonnuecTBo equHuIl

bitic:
KomnnuectBo enuHuUIl 1
. 00meobpazoBaTebHBIX
Hanmenosauue 0011e00pa30BaTeIbHBIX OPraHU3aIIHT, N
KpaTkue npuMepHbIe TEXHUYSCKUE XapaKTePUCTHKN OpraHu3aIui,
00opyI0BaHuUs HE SIBJISIOIINXCS MaJIOKOMIUIEKTHBIMH,
SIBIISIFOLLIUXCS
€ll. U3M.
MaJIOKOMIIJIEKTHBIMH,
ell. U3M.

ECTCCTBCHHO-Hay‘{HaH HaIlpaBJICHHOCTDb

1. OGmee o6opynoBanue (pu3nka, XUMHsL, OUOTIOTH)



1.1.

1.2.

Hudporas
nabopatopust

ydeHHu4ecKas
(puzuka, xumus,
O6uosorHs)

Komrutekt nmocyzp! u
00OpyIOBaHUs 115
YYCHHYECKUX OIBITOB
(busuka, Xumus,
ouoJsorHs).

BH1OJIOI' A

Hudposoii natunk snexrponpoBoanoctullupposoii
natunk pHLudposoii natunk nosnoxenusLindpoBoit
IaT4uK TeMiepaTypolLludpoBoii JaT4nK abCOTIOTHOTO
nasnenusLludpoBoit ocrorpaduuecKuii
natuukBecsl anekrponHsle yueonbie 200 rMukpockomn:
un(ppoBON WM ONTUYECKUH ¢ yBeanueHueM ot 80
XHabop nmst M3roToBICHUS
MUKpomnpenaparoBMukpornpenaparsl
(Habop)CoeauHUTENBHBIE IPOBOAA, IPOIPAMMHOE
obecrnieueHre, METOMYECKHUE YKa3aHUSIKOMITJIEKT
COITYTCTBYIOIIIMX JIEMEHTOB ISl OTBITOB IO
MEXaHUKEKOMIUIEKT COMYTCTBYIOIIUX 3JIEMEHTOB IS
OTIBITOB 110 MOJIEKYJSPHON (PU3UKEKOMILIEKT
COITYTCTBYIOIIIMX 3JIEMEHTOB JIs ONBITOB 110
JEKTPOJUHAMUKEKOMIUIEKT COIMYTCTBYIOIINX
3JIEMEHTOB JJIS OIIBITOB IO ONTHKE

[lItatuB 1aboparopHbIil xumMudeckuitHabop vamek
[TerpuHabop nHCTpyMEHTOB mpenapoBaibHbIXJI0KKa
g cxuranus BeuiectBCrynka gapdoponast ¢
nectukoMHabop GaHOK /17151 XpaHEeHUS TBEPAbIX
peaktuBoB (30 - 50 mur)Habop ckiistHOK ((1akOHOB) ISt
XpaHeHus pacTBopoB peakTuBoBHabop mpudopok (I1X-
14, I1X-16)IIpubop 1 nonxyueHus

razoBCnuptoBkal oprouee amns
cnuproBok®@unbTpoBanbHas 6ymara (50 mt.)Konba
koHuyeckasllanouka crexiisHHas (C pe3MHOBBIM
HaKOHeYHHKOM)Yaleuka Jij1sl BbIapuBaHUs
(BeIMapuTenbHas yanieyka)MepHbIi HUIHH]IP
(nnactukoBslif) Boponka crexisHHas (Manas)CtakaH
crexissHHBIN (100 mim)["a300TBOIHASA TPpyOKa

3 .

2 IIT.



KoMmiekT BiaKHBIX
2.1. mpemnapaToB
JEMOHCTPALIMOHHBII

Ha3HA4YEHHE: IEMOHCTPAIMOHHOE, MaTepHrall
KOHTEHHepa: MIaCTUK,FepPMETUYHAs KPbILIKA!
HaJIM4Yue,KperieHne IKCIIOHATA!
HaJIM41e,KOHCEPBUPYIOLIEE BEIIECTBO:
HaJM4yue,HaKjelka ¢ HAMMEHOBAaHUEM: HAJTMUKE. He
MeHee 10 npenapaTtoB U3 NPUBEIEHHOTO HUXKE
cnucka:Bnaxusiit mpenapat "be33yOka"BiakHbIit
npenapat "["amroka"BnaxHsiil mpenapat "BHyTrpeHHee
CTpPOEHHE OPIOXOHOTOT0 MOJITIOCKA " BiiaykHbIi
npemnapart "BHyTpeHHee cTpoeHHe KpbIChl' BiiakHbIM
npemnapar "BHyTpeHHee CTpoeHHUE JIATYIIKHY ' ' BirakHbI

npenapart "BHyTpeHHee cTpoeHue NTHLb " BiaxkHbIi | mr.

npenapat "BayrpeHHee ctpoenne priObl" Biaxkabiit
npenapar "Kapace'"Bnaxnsiii npenapat "Kopenb
0000BOTO pacTeHus ¢ KiTyOeHbKaMu'" BiakHbIi
npemnapat "Kpeerka'"BnaxHbiii nmpenapat
"Hepeunna"Bnaxueiii npenapar "PazBuTue KOCTUCTOM
po10b1"' Bnaxknslii npenapar "Pa3Burue
Kypulibl"'BiiaxxHsiil mpenapat

"Crudomenysa" BiaxxHsli mpernapat
"Tpuron"Bnaxnsiit npenapat "Uepemnaxa
oosoTHas " Binaknsiid npenapat "Yx'" BaaxHbiii
npemnapar "Amepura"

1 mrr.



Kowmmnekt repbapuen
JEMOHCTPALIMOHHBII

Haznauenue: 1eMOHCTpallMOHHOE,0CHOBA /IS
KpeTUIeHHsI: TepOapHBIN JINCT,CIUCOK IKCTIOHATOB:
HaJMuueHe MeHee 8 repbapueB U3 MPUBEIEHHOIO HUXKE
cnucka: HazHaueHue: 1eMOHCTPAalMOHHOE,0CHOBA IS
KpeIuleHus: repOapHbIi JINCT,CIHCOK SKCIIOHATOB:
HaJM4ueHe MeHee 8 repbapreB U3 MPUBEIEHHOTO HUXKE
cnucka:'epbapuii "JlepeBbs u kycrapuuku'l'epbapuii
"Mukopactymue pacteHus"['epbapuii "Kopmossie

pactenus"I'epbapuii "KynbTypHbie | mr.

pactenus"I'epbapuii "JlekapcTBeHHbIE
pactenus'"['epbapuii "MenoHoCHBIE
pactenus'"['epbapuii "Mopdornorus
pactenuii"I'epbapuii "OCHOBHBIE TPYIIITHI
pactenuii"l'epbapuii "PacTurensHbie

coobmrectBa"l 'epbapuii "CenbCKOX03sIHCTBEHHBIE
pactenus'T'epbapuii "SAnoButsie pactenus"l epbapuii k
KypCy OCHOB IO 00I1Ieii OHoJIoTUH

1 mrr.



2.3.

3.

KomriekT kosekumii
JEMOHCTPAILMOHHBII
(TI0 pa3HBIM TeMaMm
Kypca OMOJIOTHN)

XUMUAA

Haznauenue: 1eMOHCTpallMOHHOE,0CHOBA /7SI
KpEIUICHUS: HaJIMYHE,HAaKJIeHMKN C HAUMEHOBAaHUEM:
HanuyreHe MeHee 10 KouIeKIui u3 MPUBEIEHHOTO
Huxe cnucka:Komnexknus "['onocemenHbie
pactenus"Komnekuus "Oburaren MOpCKOro
nHa"Komnekuus "INaneontonorunueckas"Komiekuus
"[IpencraBuTeny OTPSIIOB HACEKOMBIX' KOJIUYECTBO
HacekoMbIx: He MeHee 4Kosnekmus "[Ipumepsl
3alUTHBIX MpUcnocobneHuil y HacekoMbIx " Komekuus
"[IpucniocobutenbHble U3MEHEHUS! B KOHEUHOCTSIX

"HacexkoMbIX''Komtekius "Pa3BuTiie HaCEKOMBIX C 1 .

HEeMNoJHbIM npeBpanienueM ' Kosteknus "Pazsutue
HACEKOMBIX C MTOJHBIM IpeBpanieHnem " Komiekuus
"Pasputue muenunsl'Komreknus "Pa3surtue
0a6oukn"Komneknus "PakoBUHBI
mosrrockoB " Komneknus "CemelicTBa
6ab6ouek"Komrekmus "CemeiicTBa xykoB" Kosmekims
"Cemena u ol " Kosmekius "@opma COXpaHHOCTH
HCKOTaeMBbIX PACTCHHH M )KUBOTHBIX "Habop
MaJICOHTOJIOTUYECKUX HaxoA0K "l[Ipoucxoxaenue
yeJI0BEeKa ' KOJIMUECTBO MOAEJIel: He MeHee 14

1 mrr.



JleMOHCTpanmoHHOE
obopynoBaHue

CocraB xoMmiuiekra: CTonuk moaseMusiii Hasnauenue:
cOopka y4eOHBIX YCTaHOBOK,pa3Mep CTOJICIIHHIIBI: HE
menee 200 * 200 MM, MUIaBHBIN TOABEM C ITIOMOIILIO
BUHTA: HAIMUKelllTaTuB AEMOHCTPAIMOHHBIN
xumudeckuii: Haznauenue: nemMoHcTpanus mpuOopoB u
YCTaHOBOK,0TIOpa, CTEP>KHHU, JIAKu, My(PThI, KOJIbIIA:
HaJIM4I1e,BO3MOKHOCTD 3aKpEIJICHUS DJIIEMEHTOB Ha
Pa3IUYHOM BRICOTE: HATUYUEANIapat JjIsl TPOBEICHUS
XUMHUYECKUX peakuuii: HazHauenue: neMoHcTpanus
XUMHUYECKUX PEAKIUH,TOTIOTUTEIb ITapOB U Ta30B:
Hajuuue,MaTepuai Kojobl: ctexkinoHabop mms
3JIEKTPOJIM3a AEMOHCTpalluOHHbIN: HazHaueHue:
M3y4YeHHUE 3aKOHOB DJIEKTPOJIN3a, COOpKa MOJEIH
AKKyMYJISITOPA,eMKOCTh: HaJTU4HE, JICKTPOIbI:
HannuneKoMITIIEKT MEpHBIX KOJIO Maioro oobema:
Haznavenue: 7eMOHCTpAIIMOHHBIE OTBITHL,00bEM KOJIO:

ot 100 ma mo 2000 mu,koJyecTBO KOJ10: He MeHee 10 1 mT.

mT., MaTepuan koao: crexkiaoHabop ¢urakonos (250 -
300 mu1 17151 XpaHEHUs pacTBOPOB
peakTuBoB).Ha3zHaueHue: xpaHeHHe pacTBOPOB
PEaKTUBOB,KOJIMYECTBO (pr1akoHOB: HE MeHee 10
IT.,MaTepuai (IaKoOHOB: CTEKJIONPOOKa:

Hanuuuel Ipudop 1ist ONBITOB 1O XUMHUU C
ANEKTPUIECKUM TOKOM (J1abopatopHbiid)[Ipubop mis
WJUTIOCTPAIMK 3aKOHA COXPAHEHHsI MacChl BEILIECTB:
cocya/lannonpTa: HamU4Ke,MPoOKa: HAIUYHNE, TUTT
npubopa: 1eMOHCTpallMOHHBIN [enuTenpHas BOpOHKa:
Haznauenwue: pazznenenue qByx )KHIKOCTEH 10O
IJIOTHOCTH,MaTEPHUAI BOPOHKH: CTEKJIO Y CTAHOBKA IS
neperoHku BemecTs: HasHaueHue: qeMoHcTpanys
OUYHUCTKH BELIECTBA, IEPETOHKA,KOJIOBI, XOJIOUIBHUK
JUTS OXJIKICHUS, AJIJIOHXK, MPoOKa: HaJIu4ue, JTuHa
ycraHoBKH: He MeHee 550 mmIIpubop ans noxyueHus

1 mT.



ra3oB: HA3HAYEHHUE: MMOJTYYCHHE T'a30B B MAJIBIX
KOJIMYECTBAX,COCTAB KOMILIEKTA: HE MEHee 6
npeameroBbans KoMOMHUPOBaHHAs TabOpaTOPHAS:
bans BOJAHAaA: HAJINYHEC, KOJIbIIa CMCHHBIC C
OTBCPCTHUAMHU PA3HOTO ANAMCETpaA: HAJIMYUC, IVINTKA
anektpudeckas: Hammune®@apdoposas cTynka ¢
nectukoM: HazHaueHue: Uit pa3Menb4eHust KPYIHBIX
(paxiuii BemecTs U NPUroTOBIEHUSI TOPOIIKOBBIX
cmeceiiKomrmrexkt repmometpos (0 - 100 C; 0 - 360 C)



Kommiekt
3.2. XUMHYECKUX
PCaKTUBOB

CocraB kommiekra:Habop "Kucnots" (a3oTHas,
cepHas, coJisiHast, oprodochopras)Hadop
"T'unpoxcunpl" (rupokcui 6apusi, TMAPOKCU KaJUs,
TUAPOKCHJI KAJIBIIHS, TUApOKcH HaTpusi)HaGop
"Oxcuapl MeTayioB" (QTFOMUHMS OKCHJI, OapHsi OKCH/I,
xenes3a (I11) okcup, KanbIwst OKCU, MarHust OKCH/I,
menu (I1) oxeun, muaka okcua)Habop "lllenounsie u
LIeJIOYHO3EMETbHbIE MeTaIlIbl" (JIMTUI, HATPUH,
kanpiuii)Habop "Meramibl" (as1roMUHMM, XKeneso,
MarHui, Mefib, IUHK, 0J10B0)Habop "lllenounsie n
1IeJI0YHO3EMETbHbIE MeTaIlIbl" (JIMTUI, HATPUH,
kanbiwii)Habop "OrneonacHeie BemecTa" (cepa,
dhocdop (xkpacuslif), okcun docdopa (V))Habop
"T"anmorensr" (#ioa, 6pom)Habop "I"amorennmpr"
(auTFOMUHUS XJIOPHU, aMMOHHS XJIOPHU/I, Oapus XJIOPHI,
xenesa (I11) xmopua, kamus Woaua, Kalus XJIOPHU/I,

KaJIBIIHS XJIOPHI, JIUTHS XJIOPUJI, MATHUS XJIOpUI, MEAX | TIT.

(IT) x;mopua, HaTpust OpomMu, HaTpusi GTOPUI, HATPHUS
xnopu, nuHka xjaopua)Hadop "Cynbdatel, cynabpusbl,
cynbdutel" (amoMuHUSA Cyabdar, aMMOHHS CyIb(aT,
xenesa (I1) cynedun, xenesa (II) cynsdar, 7-mMu
BOJIHBIN, Kanus cynbdart, kodansTa (II) cynbdar,
marnus cynbdat, meau (II)) cynsdar 6e3BoaHbBIN, MeaH
(I) cynbdar 5-tu BogHbIN, HATPUS CYIb(UI, HATPUS
cynbGuUT, HATPUS Cynb(art, HATpUs ruApocynbdar,
Hukens cyiabparHabop "Kapbonate" (aMMoHMS
kapOoHat, kajaus kapoonar, meau (I1) kapOonar
OCHOBHOI1, HaTpHsl KapOOHAT, HATPUS
ruspokapoonar)Habop "docdarsl. Cunukars!” (kanus
MoHoruApoopTodocdart, HaTpUst CUITUKAT 9-TU BOTHBIH,
HaTpust opTodocdar Tpex3aMeeHHbIH, HaTpus
muruapodocdar)Habop "Aneratsl. Poganums.
Coenunenus xene3a" (kanus auerat, kaaus deppo (1)

1 mT.



rekcaranu, kaiaus gpeppo (I1I) rekcanmonnn, xanus
pOIlaHM I, HATpUs alleTaT, cBUHIA anerar)Habop
"CoenuHeHust Mapranua" (Kajaus IepMaHraHsar,
mapranna (IV) okcun, mapranma (II) cynedar,
mapranua xiopun)Hadop "Coeaunenus xpoma"
(aMMOHWMSI TMXpOMaT, KaJIus AUXPOMAT, KaJIUs XpoMar,
xpoma (IIT) xmopun 6-tu Boausiii)Habop "Hurpats!”
(amOMUHMS HUTPAT, aMMOHUS HUTPAT, KAJIMs HATPAT,
Kanpus HUTpat, meau (II) aurpar, HaTpus HuUTpar,
cepebpa autpat)Habop "Unnukatopsr" (makmous,
METUJIOBBIN OopamkeBbIi, peHondranenn)Hadbop
"Kucnopoaconepsaiye opraHn4ecKre Bemecrna’
(ameToH, TIAMIEPHH, TUITHIIOBEIH d(Up, CIIUPT H-
OYTHJIOBBIH, CIUPT U30aMUJIOBBIH, CIIUPT
M300yTHIIOBBIN, CHUPT STUJIOBBINA, (heHOT, GopMaiH,
STUJICHTJIMKOJIb, YKCYCHO-3TUIIOBBIN 3up)Habop
"VYrneBogopoel" (6eH3UH, TeKCaH, He(Th, TOIYOII,
nukioreckan)Ha6op "KucnoTsr oprannyeckue"
(KucnoTa aMMHOYKCYCHAsI, KUCII0Ta OeH30Has,
KHCIIOTa MacJIsiHasl, KUCJIOTa MypaBbUHAas, KUCIOTa
0JIEMHOBAs, KMCIIOTA MMaJbMUTHHOBAsA, KACIOTA
CTeapuHOBAsl, KUCJIOTA YKCYCHasl, KUCIIOTa
maBesnieBas)Habop "YriieBobl. AMUHBI" (aHWIIHH,
aQHWIUH CEPHOKUCIBIN, J[-TIII0K03a, METUIIAMHUH
TUAPOXJIOPH, caxaposa)



3.3

4.

KoMIuiekT KoJuIeKum
U3 COUCKa

OU3NKA

Haznauenue: 1eMOHCTpallMOHHOE,BU/1 YITAKOBKHU:
KopoOka,onrcanue: HamnurneCocran

koMmiuiekTa: Komnekuus "Bonokna"Komneknus
"KaMeHHbII yrojb U POIyKThl €ro
nepepadotku"Komnekuus "Metamisl u
crutaBbl " Kosnekius "MuHepassl U TOpHbIE TOPOIb!"

(49 BunoB)Kostekiust "MuHepaibHbIe | mr.

ynoopenus " Komneknus "HedTs u npoayKkTsl ee
nepepadotku"Komnekuus "Ilnactmaccer"Komnekuus
"TormBo"Kosmekuus "Yyryn u crans"Kosnekums
"Kayuyk"Komnekmus "llkana tBepaoctu" Habops! mis
MOJENTUPOBAHUS CTPOEHHSI OPraHUYECKUX BEIIECTB
(yueHndeckue) He MEHee 4 IIIT.

1 mrr.



CocraB xommiekra:lllTaTuB 1eMOHCTpALIMOHHBIN:
Haznauenue: nmpoBeeHne 1EMOHCTPAIIMOHHBIX OIBITOB,
OCHOBAaHUE, CTeP)KCHb, JIAMKH, KOJIbIa, My(THI:
HannuueCTOJIMK 10 JbeMHBIN: THIT CTOIHKA:
y4eOHBIN/Ta00paTOPHBIN,0TIOPA, CTEPKEHb BUHTOBOM,
BHUHT PEryJIUPOBOYHBIN: HATH4KE, PYHKIIHSI TObEMA U
OTYCKaHMS CTOJIMKA: HaTU4YHelICTOUYHUK MOCTOSTHHOTO U
MepeMEeHHOTO HarnpspkeHus: Haznauenue: a1 nuranus
peryaupyeMbIM MEPEMEHHBIM U TIOCTOSTHHBIM TOKOM
ANEKTPUIECKUX cXeM,uacToTa, ['11; 50,moTpebnsemas
MOIIHOCTh, BA: 10MaHOMeTp )KHIKOCTHON
JIEMOHCTpPAIIMOHHBIN: HazHaueHue: 11d n3MepeHust
nmasieHus 10 300 MM BOISTHOTO CTOJI0a BBIIIE M HIDKE
atMoc(hepHOTOo aaBieHus,cTeKIssHHas U-00pa3Has
TpyOKa Ha mojcTaBke: HamnuneKamepTon Ha
pe30HaHCHOM suke: HazHauenue: s IeMOHCTpaluu

3BYKOBBIX KOJICOAHWH W BOJIH,/IBAa KAMEPTOHA Ha 1 .

PE30HUPYIOIIMX SIUKAX: HAINYUE,PE3UHOBBIN
MoJiotouek: HanmuneHacoc BakyyMHBIi ¢
anekTponpuBogoM: HazHauenue: co3nanue pa3psokeHus
W N30BITOYHOTO IaBJICHUS B 3aMKHYTBIX
00BEMAaX,0NbIThI: KUIICHUE KUJKOCTHU MPHU MOHKEHHOM
JIaBJICHUH, BHEIIIHEE U BHYTPEHHEE JaBJICHUE U
np.Tapenka BakyymHas: HazHaueHue: neMoHcTpanus
OIBITOB B 3aMKHYTOM 00BbEME C pa3pe’KeHHBIM
BO3/[yXOM,0CHOBAaHHUE C KPAaHOM, KOJIOKOJI M3 TOJICTOI'O
CTEKJIa, pe3MHOBAs IPOKIA/IKA, IEKTPHUUECKUI1 3BOHOK:
HannuueBenepko Apxumena: HasnaueHue:
JEMOHCTpALMs IENCTBUSA )KUIKOCTH Ha IOTPYKEHHOE B
HEe TEJI0 U U3MEPEHUE BEINUMHBI BBITAJIKUBAIOLIEH
CHJIBL,BEJICPKO, TEJIO LHUIMHIAPUIECKOH (OpMBI,
NPYKUHHBIA AUHAMOMETp: HanmnuneOTrHUBO
Bo3ylIHOe: HasHauenue: neMoHcTpanus

1 mT.



BOCIUIAMEHEHUS TOPIOYEl CMecH Mpu €€ ObICTPOM
C)KElTI/II/I,TOJICTOCTCHHBIfI HUJIMHIOP, IOPIICHb HA
METaJNINYECKOM ILITOKE C PYKOSATKOM, MOJACTaBKa JIJIs
qUJIMHApAa: HAJIU4ne



O6opynoBanue ajis
4.1. neMOHCTpPAIIMOHHBIX
OIIBITOB

[TpuGop a1t IEMOHCTPAIMH JABJICHUS B KHIKOCTHU:
Haznauenue: neMoHcTpanus U3MEHEHUS 1aBJICHUS C
TTyOMHOH TIOTPY>KEHUS, JATUYMK JaBJICHHUSI, KPOHIITEHH
JUI KpEeIUIeHUsI Ha cTeHKe cocya: Hanuuuel [pubop ans
JIEMOHCTpPAIK aTMOC(EPHOTO 1aBICHUS
(marnedyprekue nosymapust): Hasnauenue:
JIEMOHCTpAIMS CUIIBI aTMOC(EPHOTO JTaBICHMUS,IBA
Pa3zbeMHBIX METAUTMUECKUX MMOIYIIApHUs ¢ TPOYHBIMU
pyYKaMHu U XOpOIIO NPHUILTH(OBAHHBIMU KPASIMH,
HUIIIENb ¢ KpaHOM: HaJN4Ke,CcO3/aBaeMoe BHYTPU
IapoB BaKyyMMeTpruueckoe nasieHue: He Menee 0,05
MIIa,makcCUMaIbHOE pa3phIBAIOIIIEE YCHIINE: HE MEHEE
90 HHabop ten paBHoro oowema: Haznauenue: ajis
ONIPENETICHUS U CPABHEHUS TEINIOEMKOCTH U INIOTHOCTH
Pa3IMYHBIX TBEPABIX MAaTEPUAJIOB, IMJINHIPBI U3
Pa3JINYHBIX MATEPUAJIOB: HE MEHEE 3 MIT.,KPIOUYKHU IS
MOJABEIIMBAHNS HWINHPOB: HannuneHabop ten
paBHOU Macchl: HazHaueHue: st onpeaesneHus u
CPaBHEHHUIO MNIOTHOCTH Pa3JIMYHBIX

MaTepUasIoB, MIIMHAPBI U3 PA3IMYHBIX MATEPUAJIOB: HE
MEHee 3 IIT.,KPIOUKH JJIs1 IOJBEIIMBAHUS LIMJIMHIPOB:
nannuneCocynel cooOmaromuecs: Haznauenue:
JEMOHCTpALMs OJIMHAKOBOT'O YPOBHS OJTHOPOJHOM
KUJKOCTU B COOOIIAIOIINXCS MKy co00 cocynax
pa3Hoil GopMBbL,CcO0OIIAIONINECS CTEKISIHHBIE TPYOKH
pa3Hoil popMBbL: HEe MeHee 3 IIT.,I0ACTaBKa:
nannuueTpyoka HeroTona: Hasznauenue:
JEMOHCTpAI OTHOBPEMEHHOCTH NAJACHUS Pa3IMYHbIX
TEJl B Pa3peKEHHOM BO3/yXe,PYHKIUS MOJKITIOUEHHS K
BaKyyMHOMY HacoCy: HaJM4ue,JIMHA TPYOKU: HE MEHee
80 cM.,pe3nHOBbIE MPOOKH, HUMIIEIb:
HaJIN4YMe,KOJIMYECTBO TeJ B TpPyOKe: HE MeHee 3
wt.[ap ITackans: Haznauenue: nemoHcTpanus



nepeaaydr MpoU3BOIMMOTO Ha )KUAKOCTH JIaBJICHUS B
3aMKHYTOM COCYJI€, IEMOHCTPALHS MTOABEMA KUJIKOCTH
o1 ICHCTBHEM aTMOC(EPHOTO
JABJICHUS,METAJUTMYECKUH IIMINMHAP C OTPaBaMH,
MOPUIEHb CO IITOKOM, MOJIBIM METAIUIMYECKHM 11ap C
OTBEPCTHUSIMU: HAJTUYHE,IJTNHA [IWINHAPA: HE MeHee 22
cMm,quameTp mapa: He menee 8 cmlllap ¢ komboMm:
Hasznauenwue: neMoHcTpanus paciimpeHus TBEPAOro
TeJa PU HarpeBaHUMU,IITATUB, METATNIMYECKOE KOJIBIIO
¢ My(QTOM, map ¢ MeMOYKON: HATUIHE, IJTUHA IIETTOYKH:
He MeHee 80 MM, TuaMeTp mapa: He MeHee 25

MM urHAPEI CBUHIIOBBIE CO cTpyroMm: HazHauenue:
JEMOHCTPAIIUS B3aUMHOTO TIPUTSHKEHUSI MEXTY
aTOMaMH TBEPABIX TEJ,KOJUYECTBO OJTMHAKOBBIX
HWIMHAPOB: HE MEHEE 2 MIT.,MaTepHUal IHJIMHAPOB:
CTajib U CBUHEIL,KPIOYKH JJIs TIOIBEITUBAHUSA:
HaJIM4IMe,CTPYT, HAMIPABIISAIONIast TpyOKa: HAIMIKe



[Tpubop Jlenmna: Haznauenue: st ucciieJOBaHUS
3aBMCHMOCTH HaIpaBJICHUS WHAYKIIMOHHOTO TOKA OT
XapaKTepa U3MEHEHHs] MAarHUTHOTO TIOTOKA,CTOMKa ¢
KOPOMBICJIOM: HAJTMYHUE,KOJINYECTBO AITFOMUHUEBBIX
KOJIEIl: He MEHee 2 IIT.,TPOPE3b B OJTHOM M3 KOJIEIL:
HanuuueMarHut ayrooOpa3Hblil 1eMOHCTPAIIMOHHBIN:
Haznauenwue: neMoHCTpaIys CBOMCTB MOCTOSHHBIX
MAarHUTOB,THUIT MAarHUTA: HAMarHUYEHHBIN
OpYCOK,KOJIMYECTBO IIBETOB MAarHUTa: HE MEHEE
2,0003HaueHNe TTOJTFOCOB MarHuTa: HaTnuyueMaraut
TOJIOCOBOM JIEMOHCTpPAIMOHHBIN (1mapa): Hasnauenue:
JIEMOHCTpAITUS CBOMCTB MOCTOSIHHBIX MAarHUTOB, THIT
MarHuTa: HaMarHM4eHHBIH OpyCOK MPSMOJIMHENHOM
(OpPMBI,KOJIMYECTBO [[BETOB MarHuTa: HE MEHee
2,0003HaueHNE TIOJTFOCOB MarauTa: HamnuueCTpesKu
MarHuTHbIE Ha WTaTuBax: HasHaueHue: neMoHcTpanus
B3aMMOJICICTBHUS MTOJTKOCOB MarHUTOB, OPUEHTAIIUN
MAarHuTa B MarHUTHOM TI0JIe,HAMarHU4eHHasi CTPEJKa:
HaJIM4YMe,KOJIMYECTBO [IBETOB MATHUTA: HE MEHEE
2,mojcraBka:; HanuurneHabop 1eMOHCTpalnoHHbII
"DnexkTpocraTtuka" (AMEKTPOCKOMbI (2 MmIT.), cyaTaH (2
IT.), MaJIOYKa CTEKJISTHHAS, Majlouka 300HUTOBAs,
ITATUBBI U30Mpyromnue (2 mt.)MammuHa
aneKTpodOpHas WIH BHICOKOBOJIBTHBIN NCTOYHHUK:
Ha3nauenue: s nony4eHus 3JIEKTPUUECKOTO 3apsiia
BBICOKOI'O ITOTEHIMAJA U MOJIYyYEHUs UCKPOBOTO
pa3psa,JUCKU Ha CTOMKAX: HAJTMYHE,KOJIUYECTBO
neiiienckux 0aHOK: He MeHee 2,TI0/ICTaBKa:
HanuuneKomiekt npoBoaoB: [Jnuna: He meHee 500
MM - 4 t., 250 MM - 4 ., 100 MM - 8 mT.,
Ha3Ha4YeHHeE: IS MOAKIOYEHUS JEMOHCTPAIMOHHBIX
puOOPOB U 00OPYTOBAHUS K UCTOUYHUKY TOKA, IS
COOPKH DNIEKTPUUECKUX IIeTIeH, BKIIIOYasi YJIEMEHTHI U3



paboTsl "IlocTosTHHBIN ANIEKTPUYECKUI TOK"



4.2.

O6GopynoBanue ajis
1a00paTOPHBIX pabOT
Y YICHUYECKUX
oTBITOB (Ha 6aze
KOMIUICKTOB IS
oro)

[ITatuB 1a00paTOPHBIA C AEPKATESIIMUBECHI
AJIEKTPOHHBIEMEH3YpKa, Ipesaen usmepenus 250
winHamometp 1| Hounamomerp 5 Humnmusap
CTaJIbHOM, 25 cM3IMIIMHP aTIOMUHUEBBIN 25
CM3UMIUHAP ATIOMUHUEBBIN 34 cM3UMIMHID
IJIACTUKOBBIN 56 cM3 (17151 U3MEpEHUsI CUITBI
Apxumena)npyxuna 40 H/mnpyxuna 10 H/Mrpyssl o
100 r (6 mt.)rpy3 HaOOPHBII yCTaHABIMBAET MAcCy C
marom 10 rMepHas neHTa, JTMHEWKa,
TPAHCTIOPTUPOPYCOK C KPIOYKOM U
HUTBIOHANpaBJIAOIas JyIMHON He MeHee S00 MM.
JlomxHBI ObITH 0OecTieueHbl pa3Hble KO OUIUEHTHI
TpeHHsI OpyCKa IO HaINpaBJISIOIIEHCEKYHI0MED
JNIEKTPOHHBIN C JaTYMKOMHAIPABIISIOIAS CO
MIKAJIOHOPYCOK JEPEBSIHHBIN C IMTyCKOBBIM
MarHUTOMHUTSHOW MasiTHUK C TPY30M C IIyCKOBBIM

MAarHuToM M C BO3MOXKHOCTBIO UBMCHCHU S NJINHBI 8 mIT.

HUTHUPBIYArOJIOK IO IBHKHBIHOIOK
HEMOABIKHBIMKAIOPUMETPTEPMOMETPUCTOUYHUK
MUTaHUS OCTOSIHHOTO TOKA (BBIIPSIMUTENb C
BBIXOJIHBIM HarpspbkeHueM 36 - 42 B unu 6arapeiiHbIi
OJI0OK C BO3MOKHOCTBIO PEryJIMPOBKU BBIXOJAHOTO
HaIpsDKEHUSIBOJILTMETP ABYXNIpeaenbHbliii (3 B, 6
B)amniepmertp aByxnpeznenshsiii (0,6 A, 3 A)pesuctop
4,7 Ompesuctop 5,7 Omnamnouka (4,8 B, 0,5
A)nepemenHsIi pe3uctop (peocrat) g0 10
OMcoenuHuTEeIbHBIC TPOBOAA, 20 MIT.KIF0OUYHAO0D

MIPOBOJIOYHBIX PE3UCTOPOB coOuparorias TuH3a,
¢doxycHoe paccrosare 100 MMcoOuparomas JMH3a,
tboxycHoe paccrosHre 50 MMpacceuBaroIas JHH3a,
(hoKyCcHOE pacCTOsIHHE - 75 MMAIKPaHONITHYECKAS
ckaMbgciaaiin "Mopaenn

4 1T,



npeaMeTa" 0CBETUTENBIIOIYIUIUHIP C IIAHIIETOM C
KpyroBbIM TpaHcniopTupoMlIpubop nms usydeHus
ra3oBbIX 3akoHOBKanumisapslludpakiyionHas pemerka
600 mrrpuxos/mM/Iudpakunonnas pemerka 300
mrpuxos/Mm3epkanoJlazepras ykaskallomspouna B
pamkelllenn FOnraKarymka motokbiok nnogosbiok
konaeHcaropoBKoMnacMaraurOnekrpoMarHuTONMIKH
KeJe3Hble B OaHKe



Texaomorunaeckas HAIpaBJICHHOCTb



OO6pazoBaTeabHBIN
KOHCTPYKTOP JJIst
MPAKTUKU OJIOYHOTO
MIPOTPaMMHPOBAHUS C
KOMIUIEKTOM
JTaTYHKOB

PobGoToTexHnueckuii HabOp MperHa3zHaueH JUIs
M3Y4EHHUs OCHOB pOOOTOTEXHUKH, JIeTalleH, Y3J10B U
MEXaHHU3MOB, HEOOXOIUMBIX JJISl CO3AAHUS
poboToTexHnuecknx ycrporcts.Habop npencrasmusier
c000#1 KOMITJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEJIMHUTENIbHBIX DJIEMEHTOB U IEKTPOTEXHUYECKUX
koMIoHeHToB.Habop no3possier codupats (1
MIPOrpaMMHUPOBaTh COOMpPaEMble MOJIEIH ), U3
3JIEMEHTOB, BXOSIIUX B €70 COCTaB, MOJAETU
MEXAaTPOHHBIX U POOOTOTEXHUUYECKUX YCTPOMUCTB C
aBTOMAaTU3UPOBAHHBIM YIIPaBICHUEM, B TOM YHUCIIE Ha
KOJIECHOM XOY, a TaK’K€ KOHCTPYKIUI, OCHOBaHHBIX Ha
WCI0JIb30BAHMU Tiepeiay (B TOM YHCIIe YEPBAYHBIX U
3y04aThIX), a TAKKE PhIYaroB.CBETOAMOTHBII
MAaTPUYHBIN TUCIIIEH ¢ 0e10# MOICBETKOM Ha

KoHTpoutepeKonmiecTBO MOpPTOB BBOAA/BBIBO/IA HA 1 .

KOHTpoJIIepe HEe MeHee 6KoIn4ecTBO KHOTIOK HE MEHEE
40011€ee KOJIHYECTBO JIEMEHTOB: He MeHee 520 1T, B
TOM uucie: 1) mporpaMMupyeMblii 6JI0K yIpaBiIeHHUs,
KOTOPBI MOKET paboTaThb aBTOHOMHO M B IIOTOKOBOM
pexuMe;2) CEpBOMOTOPHI3) TATYMK CUJIbI4) TaTUYHK
PacCcTOSHUAS) NaTUYMK 1BETa0) aKKyMYJIATOPHAS
Oarapes7) [1nacTuKOBbIE CTPYKTYPHBIE JIEMEHTHI,
BKJIIOUasi epPOpPUPOBAHHBIC FITEMEHTHI: OalKH,
KyOHMKH, OCH U BaJIbl, COCIMHUTEIbHBIE DTIEMEHTHI K
0CsIM, IIIECTEPHU, NPEAHA3HAUCHHBIE JJIs1 CO3AaHUS
YepBSIUHBIX U 3yO4aThIX Mepeiady, COeAUHUTEIbHBIC U
KpenexxHble dneMeHTsl;7) [Iporpammuoe obecrieueHue,
HCIOJIb3YeMOe ISl POTPaMMHPOBAHUS COOMPaEMBIX
POOOTOTEXHUYECKUX MOJENIeH U YCTPOICTB, TOCTYITHO
JUIS CKauyuBaHus U3 cetu MHTepHeT

1 mT.



OO6pazoBaTeabHBIMI
HabOp MO MEXaHUKe,
MCXATPOHUKE U
pPOOOTOTEXHUKE

KoMImiekT 1j1st u3ydeHus: OCHOB AJICKTPOHUKH H
poboToTexHukrnHabop MO KEeH OBITh TPeTHA3HAYCH
JUTSL IPOBEJICHUST YICOHBIX 3aHATUHN 110 AJICKTPOHUKE U
CXEMOTEXHHUKE C LIEIbI0 H3ydeHUsI HanboJiee
pacrpoCTpaHEHHOU AIEMEHTHOM 0a3bl, TPUMEHSIEMOi
JUTS. THYKEHEPHO-TEXHIUYECKOTO TBOPUYECTBA YUAIUXCS U

pa3paboTku yueOHBIX Mojiene poboToB. Habop 1 .

JIOJKEH TTO3BOJISITh YUAIIUMCS Ha MPAKTHKE OCBOUTH
OCHOBHBIE€ TEXHOJIOTHUH MPOSKTUPOBAHUS
POOOTOTEXHUUECKHX KOMIUIEKCOB Ha IPUMEPE YIeOHBIX
MOJIeNie poOOTOB, a TAKKE U3YUYUTh OCHOBHBIE
TEXHUYECKUE PEIICHUs B 00JaCTH KUOSPHETUIECKUX U
BCTPAaWBAEMBIX CHUCTEM.

1 mrr.



B cocraB komIuiekTa J0KEH BXOIUTh HA00p
KOHCTPYKTUBHBIX 2JIEMEHTOB JJIs1 COOPKU MakeTa
MaHUIYJISUOHHOTO POO0Ta, KOMIUIEKT METAINTMYECKUX
KOHCTPYKTUBHBIX 2JIEMEHTOB JJIs1 COOPKM MakeTa
MOOMJIBHOTO poOOTa U T.I.B cocTaB KOMIIJIEKTa BXOAUT
HaOOp PJEKTPOHHBIX KOMIOHEHTOB JUISl U3y4EeHUS
OCHOB JIEKTPOHUKH M CXEMOTEXHUKH, a TAKKe
KOMILJIEKT MPUBOJIOB U IATYMKOB Pa3IMYHOIO THUMA JUIS
pa3paboTKu poOOTOTEXHUYECKUX KOMILIIEKCOB.B cocTas
KOMILJIEKTA JI0JKHO BXOJIUTh: MOTOPBI C SHKOJIEPOM -
HEe MeHee 2 1T, CepBONPUBO/I OOJIBLION - HE MeHee 4
LIT, CEPBOINPUBOJ] MaJIbII - HE MEHEE 2 1T,
nH(ppaKpacHbIN JaTYMK - HE MeHee 3 IIT,
YIBTPA3BYKOBOM JIATUHK - HE MEHEE 3 1T, JaTYUK
TEMIIEPATyphI - HE MeHee | 1T, JaTYMK OCBEIEHHOCTH
- He MeHee | mT, Habop JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHJIEHCATOPbI, CBETOUO bl PA3IHUHOTO
HOMHHAaJIa), KOMIUIEKT TIPOBO/IOB JJIsI OECIIa€qHOTO
MPOTOTUIIMPOBAHMS, I1J1aTa OecraeyHOro
MPOTOTUIMPOBAHHUS, AKKYMYIIATOP U 3apsIHOE
YCTPOMCTBO.



B cocraB komIuiekTa J0KEH BXOIUTh
IIPOTpaMMHUPYEMBIA KOHTPOJLIEP, IPOTPAMMUPYEMBIN B
cpene Arduino IDE wim aHamorugHbeIX ¢CBOOOTHO
pacrpoCTpaHsIeMBbIX Cpeliax pa3padOTKHU.
[TporpamMmmupyembliii KOHTPOJUIEP J0KEH 00J1a1aTh
MOPTaMU JJIs TIOAKITIOYSHUS TU(PPOBBIX U aHATIOTOBBIX
ycrpoiicts, uatepdeiricamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth mim WiFi.B coctaB komiiekra
JOJKEH BXOJAUTH MOJIYJTb TEXHUYECKOTO 3PEHUS,
MPEACTABIISIIONTNN COO0M BEIYUCIUTEIEHOE YCTPOUCTBO
CO BCTPOEHHBIM MUKPOTIPOIIECCOPOM (KOJI-BO SIACp - HE
MeHee 4 1T, yactota spa He meHee 1.2 [T, o0sem
O3V - ne menee 512 M6, 06beM BCTPOEHHOM MaMSTH -
He MeHee § ['0), HHTerpupoBaHHOM KaMepou
(MakcuMmanbHOE pa3pelieHne BUIEON0OTOKa,
nepeaaBaemoro o uaTepdeiicy USB - He menee 2592 x
1944 en.) u ontuueckoi cucteMoid. Momyib
TEXHUYECKOTO 3pEHHSI IOJDKEH 001a1aTh
COBMECTHUMOCTBIO C pa3JINYHBIMU NPOrPAMMUPYEMBIMU
KOHTpOJUIepaMu ¢ IOMOIIbI0 uHTepdeiicos - TTL,
UART, I2C, SPI, Ethernet. Moaynab TEXHHYECKOTO
3pEHHUS IOJKEH UMETh BCTPOCHHOE ITPOrPAMMHOE
obecrieyeHre Ha OCHOBE OINEPAlMOHHON CUCTEMBI
Linux, mo3Bossitoniee oCymiecTBIsATh HACTPOUKY
CUCTEMbI MAIIMHHOTO O0y4YeHHsI TapaMeTpOB
HEHPOHHBIX CeTe st OOHApyX EHHUSI O0BEKTOB,
OIpe/IeTICHUS UX MApaMETPOB U AaJIbHEHIIEH
unentudukanu. Kommiekt nomkeH odecrneunBaTh
BO3MOHOCTh U3y4EHHUSI OCHOB Pa3pabOTKU
MPOTrPaMMHBIX U AMIMAPATHBIX KOMILJIEKCOB
WHXEHEPHBIX CUCTeM, pelieHull B cdepe "MHTepHeT
Bellei", a Takke pelieHuit B 001acTu poOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEJIEKTa U MAIIMHHOTO OO0Y4YCHHSI.



Kommnsroreprnoe o6opynoBanue

1

HoytOyxk

®opm-pakrop: HOyTOYK; KecTkas, HEOTKITIOYaeMast
KJIaBUaTypa: Hamume;Pycckas packiazika KiaBUaTyphbl:
Hanuyue;/[uaronanss skpana: He meHee 15,6
mrorimoB;Pa3perienne skpana: He menee 1920 x 1080
nukceneii;Konnuectso siaep mporeccopa: He MEHee
4;KonudecTBO IMMOTOKOB: HEe MeHee 8;ba3oBas TakToBas
yacToTa npoueccopa: He meHee 1 I'Tu;MakcumanbHas
TaKTOBAas YyacToTa npoieccopa: He menee 2,5 I'T;Komi-
naMsTh Ipoleccopa: He MeHee 6 M6aiiT;00bem
YCTaHOBJIEHHOM ONEpaTUBHOM NaMATH: HE MEHee §
['6aiiT;O6beM moaaepKuBaeMoil ONepaTBHON MaMsITH
(17151 BO3MOKHOCTH pacIIUupeHusi): He MeHee 24
I'0aiiT;0O0beM Hakonutenst SSD: He menee 240
['6aiiT;Bpemst aBTOoHOMHO# paboTHI OT OaTapeu: He

MeHee 6 yacoB;Bec HOyTOyKa ¢ YCTaHOBJICHHBIM 3 .

aKKyMyJsiTopoM: He Oosiee 1,8 kr;Buemuuii untepdeiic
USB crangapta He Hike 3.0: He MEHee Tpex
cB0oOo1HBIX; BHemHul nnTepdeiic LAN
(ucmonbp30BaHe MEPEXOAHUKOB HE IPETYCMOTPEHO):
Hanunuue;Hannaue Momyneit u uarepdeicon
(ucronbp30BaHNe MEPEXOAHUKOB HE IPETYCMOTPEHO):
VGA, HDMI;becnipoBoanas cBsa3p Wi-Fi: Hanmuue ¢
nojnepxkon crangapta IEEE 802.11n wim
coBpeMmeHHee; Web-kamepa: Hannuue; MaHUIyasTop
"Mbilb": HaMuuMe;lIpeaycraHoBI€HHAs ONlepalMOHHAas
cucTeMa ¢ rpadUyecKuM MoJIb30BaATENbCKIM
uHTepdeiicom, obecnednBatomias padboty
pacipoCTpaHEeHHBIX 00Pa30BATENbHBIX U
0OIIECUCTEeMHBIX TPUIIOKEHUH: HAIMYHE.

2 IIT.



MOV (mpunrep,
CKaHep, KOIup)

Tun ycrpoiictBa: MOV (pyHkunu nevaru,
KOIMPOBaHUs, CKaHupoBaHus);Dopmar Oymaru: He
MeHee A4;l{BeTHOCTB: uepHO-0enblil; TexHomorus
neyaru: jazepHasiMakcuMallbHOE pa3pellieHne NeyaTH:
He meHee 1200 x 1200 Touek;Uutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

1 mor.
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