ObopynoBanue nenrpa Touka pocta

Ha 0aze MBOY Kpacnomanbiuckaa OOIL

KoanuecTBo exMHUIL

AJis1 001e00pa3oBaTe/ibH

HaumenoBan KpaTkue npuMepHbIe bIX OPraHM3aLMii, He
ue TEXHUIECCKUCXAPAKTCPUCTUKH ABJIAIOIIUXCH
oGopyoBaHH MaJI0KOMILIEKTHBIMH,
A /1. M3M.
EcTecTBeHHOHay4YHasi HANPABJIEHHOCTH
Oo0wmee odopynosanue (puznka, Xumus, 6M0JI0TU)
Becsl anekrponnsie yueOHbie 200 1 (1 i)
MHUKpOCKOIL: TUPPOBON MIIM ONTHYECKHUH C
yBennueHuem ot 80 X
Habop 15 u3rotoBieHuss MUKpOTpEnapaToB
MuxkponpenapaTsl (HaOop)
CoeanHUTENBHBIE IPOBO/IA, IPOIPAMMHOE
Hudposas naboparopust
oOecreyeHne, METOANYECKHNE YKa3aHUsI KOMIIEKT
yueHndeckas (pusuka, 2 wr.
COITYTCTBYIOIIIUX 3JIEMEHTOB JJIsl OTIBITOB 110
XUMHSI, OMOTIOTHS )
MEXaHHKE KOMILIEKT COMYTCTBYIOLIUX AJIEMEHTOB
JUIS OIIBITOB 110 MOJIEKYJISIPHOH (pU3HKe
KoMIIeKT conyTecTBYIOIIMX 2JIEMEHTOB JIIs
OTIBITOB IO AJIEKTPOJINHAMUKE
KOMIUIEKT COMYTCTBYIOIIMX 3JIEMEHTOB JIJIs1 OTIBITOB
110 ONTHKE
HITatuB 1ab0paTOPHBIA XUMUYECKUNA
Ha6op uvamex Ilerpu
Hab6op unctpymeHTOB npenapoBaibHbIX
Jloxka AJis COKUTaHUs BEIIECTB
Crymnka dapdopoBas ¢ IECTHKOM
HaGop 6aHOK 17151 XpaHEHUsI TBEPIbIX PEaKTHBOB
KomruiekT mocyap u (30 - 50 M)
o0opynoBaHus IS Habop cxnstHOK ((h1aK0HOB) At XpaHEHUS
YUYEHUYECKUX OIBITOB pacTBOPOB PEAKTHBOB 2 wr.

(pusuka, xumus,
ouosorus).

Ha6op nputopoxk (I1X-14, I1X-16)
[Tpubop nsst momydeHus ra3oB
CnupToBKa

lNoproyee st ciupTOBOK
®unbrpoBanbHas Oymara (50 mit.)
Kon6a konnueckas

[MTanouka crekisiHHAs (C PE3UHOBBIM
HAaKOHEYHUKOM )




Yamreuka as1st BeImapuBaHus (BeIapUTEIbHAS
Yarieyka)

MepHblii TUIUHAP (TTACTUKOBBIN)

Boposka cTekiisiHHas (Masias)

Crakan crexsiHHbIi (100 mor)

l"azooTBOAHASA TPYOKa

BNOJIOI'Us

KoMImiekT BiaxHBIX

Ha3HA4YCHUC: ACMOHCTPALIMOHHOC, MaTCpHaJl
KOHTCﬁHepaZ IIaCTUK, TCPMCTHYHAA KPbIIIKA:

IIpenapaToB HaJIMYMe, KpPEIJIEHUE SKCIIOHATA: HAJIU4KE, I .
JIEMOHCTPAL[MOHHBIN KOHCEPBHUPYIOIIEE BELIECTBO: HAJHUNE, HAKJIEHKa C
HauMEHOBAHMEM: HAJIUYHE.
He MeHee 10 nmpernapaToB U3 NPUBEIECHHOIO HIXKE
CIIMCKa!
Bnaxxnsrit npenapat "be33yoka"
Bnaxusriit npenapat "["agroka"
Brnaxusii npenapar "BHyTpeHHee cTpoeHue
OpIOXOHOTOT0 MOJITIOCKA"
Brnaxubiii npenapar "BayTpennee ctpoeHue
KpbICHI"
Brnaxusiit npenapat "BHyTpeHHee cTpoeHue
AATymKun"
Brnaxusiii npenapar "BayTpeHHee cTpoeHue
pBIOBI"
Biaxnseiit npenapar "Kapacs"
Brnaxxusiii npenapat "Kopernb 6060BOro pacteHus ¢
KI1yOeHbKaMu"
Brnaxusiii npenapat "KpeseTka"
Brnaxusiit npenapar "Hepeuna"
Bnaxunsiii npenapat "Pa3Butre Kypuiibr"
Brnaxusiit npenapat "Cuudomenyza”
Brnaxusiii npenapat "Tputon"
Brnaxxnsrit npenapar "Uepenaxa 6onornas"
Bnaxunsriit npenapart "Yx"
Bnaxunsriit npenapat "Amepuna"
Haznauenue: neMOHCTpaLMOHHOE,
OCHOBA JUIsl KpEIUICHHsI: TepOapHbIi JIUCT,
CIMCOK SKCIIOHATOB: HAaJIU4YHUe
Kommnekt repbapues
He MeHee 8 repOapueB U3 NMPUBEIEHHOTO HUXKE I .

JIEMOHCTPalMOHHBIN

cnucka: HazHaueHue: 1eMOHCTPAlMOHHOE,
OCHOBA JIJIsl KpEIUIEHUs: TepOapHBbIi JIHCT,
CIIMCOK 3KCIIOHATOB: HAJINYHE




HEe MeHee § repbapueB U3 MPUBEICHHOTO HIKE
CIIMCKA:

I'ep6apuii "JlepeBbst U KycTapHUKH"
I'ep6apuii "Iukopactymue pactenus"
I'ep6apuii "KopmoBsie pactenus"

I'ep6apuit "KynbTypHble pacteHus"

['epGapwii "JIekapcTBeHHBIE pacTeHUS"
I'epb6apuii "MenoHocHble pacTeHHA"
I'ep6apuii "Mopdornorust pacrenuit”
I'ep6apwii "OcHOBHBIE TPYIIITBI pacTeHU"
I'ep6apuii "PacturtenbHbie cooOmiecTa"
I'ep6apuii "CenbCkoX03iICTBEHHbIE pacTeHUs"
I'epbapuii " noButeie pacteHus"

I'epGapuii kK Kypcy OCHOB IO 0011l OHOJIOTHI

KoMIuiekT KouteKimii
JIEMOHCTpaIMOHHBIN (110
pa3HbIM TeMaM Kypca
OHMOIOTHH)

Ha3nauenwue: neMOHCTpallMOHHOE, OCHOBA JJIs
KpeIUJICHUS: HAJTM4ne, HAaKJIeUKH ¢ HAMMEHOBAaHHUEM
Hanuuue He MeHee 10 Komekiuii U3 NpUBEICHHOTO
Hrke crrcka: Komrekmus "I"otoceMeHHEIE
pacrenus" Komekius "Oburarenu Mopckoro aHa"
Kommexmus "ITaneontonornueckas"

Konnexuus "llpencraButenu oTpsiioB HACEKOMBIX "
KOJIMYECTBO HACEKOMBIX: HE MeHee 4

Komnexnns "[Ipumepsl 3aUTHBIX
npucnocoOIeHni y HacekoMbIx'" Komnekius
"TIpucnocoOuTENpHBIE H3MEHEHUS! B KOHEYHOCTSX
HACEKOMBIX"

Komneknust "Pa3BuTie HaCEKOMBIX C HEOJIHBIM
npespauieHreM" Komnexnus "Pa3sutue
HACEKOMBIX € MOJHBIM IpeBpatieHruem" Komnekuus
"Pa3BuTHe mmeHAIB"

Kosutekuug "Pa3zsutne 0a00ouku’”

Komnexmus "PakoBUHBEI MOJUTIOCKOB"

Konnekmus "CemetictBa 6a60uek" Komnexius
"CemeiictBa )xykoB" Komeknus "CeMena u
ILIOABI"

Komnexkuus "®opma cOXpaHHOCTH UCKOIIAEMBIX
pacTeHui U KUBOTHBIX"

Ha6op maneoHTOMOrHYECKNX HaX0I0K
"IIpoucxoxaeHre yeaoBeka' KOJIMYeCTBO MOJIETICH:
He meHee 14

1 mrr.

XUMUA

JIeMOHCTpAIMOHHOE
obopymoBaHue

CocTaB KOMILJIEKTA:

1 .




Cronuk noaveMHublil Haznauenue: coOopka yueOHbIX
YCTaHOBOK, pa3Mep CTOJICIIHUIIBI: HE MEHEE
200*200 MM, T1aBHBIH MOABEM C HOMOIIBIO BUHTA':
HaJIu4ue

[IITaTuB 1EMOHCTPAMOHHBIA XUMUYECKUN:
Haznauenwme:

JIEMOHCTpAIs TPUOOPOB U YCTAHOBOK,

oTI0pa, CTEPIKHU, JIATKH, MY THI, KOJIbIIAa: HATTUYHE,
BO3MOYKHOCTH 3aKPEIUICHUS 2JIEMEHTOB Ha
pa3IMYHON BBICOTE: HATMYUE AMNMapat AJis
MIPOBEICHUSA XUMHUYECKUX peakimii: HazHaueHwue:
JEMOHCTpAIUs XUMUUECKUX PEaKIIUid, TOTJIOTUTEIb
MapoB M Ta30B: HAUINYKE, MATEPHAJ KOJIOBI: CTEKJIO
Ha6op st 251ekTpoan3a J1eMOHCTPAIIMOHHBIH:
Ha3nauenue: u3ydyeHue 3aKOHOB JIEKTPOIN3a,
cOOpKa MOJIeNTH aKKyMYIISITOpa, EMKOCTh: HalTU4He,
3JIEKTPOJIbI: HAIMYWE

KoMIuiekT MepHBIX K0JIO Maioro oobema:
Haznauenwue:

JIEMOHCTPAIIMOHHBIEC OMBITHI, 00BeM K0JIO: oT 100
i1 1o 2000 mi, xor4ecTBO K010: He MeHee 10
IT., MaTepUa Kojb: CTEKIIO

Ha6op ¢uakonos (250 - 300 mut 1u1st XpaHeHUS
pPacTBOpPOB PEAKTHUBOB).

Hasnauenue: xpaHeHne pacTBOPOB PEAKTHBOB,
KOJIM4eCcTBO (Pi1akoHOB: HE MeHee 10 mIT., MaTepuan
(h71aKOHOB: CTEKJIO MPOOKa: HAINYHE

[Tpubop /ISt ONIBITOB 1O XUMHHU C IIIEKTPUICCKUM
TOKOM (JTa0OpaTOPHBIN)

[Tpubop 1 UILTFOCTPAIIUH 3aKOHA COXPAHEHUS
Macchl BeulecTB: cocyn JIannonapTa: Hanuuue,
npoOKa: HaJn4ue,

THUT TpHOOpa: TeMOHCTPAITMOHHBIN

HenurenbHas BopoHka: HasHaueHue: pa3geneHue
JIBYX JKUJIKOCTEH IO TUIOTHOCTH,

MaTepuail BOPOHKHU: CTEKIIO

YcranoBka i neperoHku Beuects: Haznauenue:
JIEMOHCTpAIUsl OYUCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOAUIBHHUK IS OXJIQKIACHHS, aIIOHXK,
npoOKa: HaJIM4Yue, JJIMHA YCTAaHOBKU: HE MeHee 550
MM

[Tpubop mist MOTydeHUs Ta30B: HA3HAUCHHE:
MOJTyYeHHUE Ta30B B MAJIBIX KOJIMUECTBAX,

COCTaB KOMIUICKTA: He MeHee 6 mpeaMeToB




Bbanst komOuHMpoBaHHas TabopaTopHas: bans
BOJISIHASI: HAJIMUKeE, KOJIbLIa CMEHHBIE C
OTBEpPCTHUSMU PAa3HOTO AMAMETPA: HATUYKE, TUIUTKA
3JIEKTPUYECKasi: HAIMYUE

dapdoposas cTymnka ¢ nectukom: HazHauenwue: mis
pa3MenbUYeHUs KPYIHbIX (ppakiuii BEUIeCTB U

MIPUTOTOBJICHUS MTOPOIIKOBBIX cMecer KoMmriekT
tepmometpos (0 - 100 C; 0 - 360 C)

KommiekT XxuMuueckux
PEaKTUBOB

CocTaB KOMILJIEKTA:

Ha6op «Kucnots» (a30THas, cepHas, colsHasl,
optodochopnas)

Ha6op «'ugpokcunbm(rugpoxcus dapus,
TUAPOKCHUJ Kaus,

TUAPOKCUJ KaTbIUs, TUAPOKCUI HATPHUS)

Ha6op «Oxkcuabl MmeTamioBy (aTlOMUHHUS OKCHUI,
Oapus oxcu, xenesa (I11) okcnn, kambiyst OKCHI,
maruus okcu, meau (1) okenm, UHKa OKCHT)
Ha6op «lllenoyHbie U MET0YHO3EMENBbHBIC
MeTaJlIbl» (JINTUHM, HATPHUH, KaJIbLU)

Ha6op «Metamib (aIFOMUHUHN, KeJIe30, MarHuu,
Meab, IMHK, osoBo) HabGop «lllenounsie u
IEJIOYHO3EMENbHBIE METAJUIbDY (JIMTUH, HATpUH,
KaJIbLIAI)

Ha6op «Orneomnachpie BemiecTBa» (cepa, ¢ocdop
(xpacHusbiit), okcug Gochopa(V))

Ha6op «["amorens» (nos, 6pom)

Habop «lamorenunpl»  (aJlOMMHHUS — XJIOPHI,
aMMoOHUs xjopua, Oapust xmopuz, skenesa (1)
XJIOpU[, Kalusi WONWA, Kaluus XJIOPHI, KaJbIlHs
XJIOPHJI, JIUTHSI XJopua, Maraus xiaopua, meau (I1)
XJIOpU, HaTpusi OpomMun, HaTpus GTOPUI, HATPUSA
XJIOPU/I, IIMHKA XJIOPH]T)

Ha6op "Cynbdartel, cynbpuas,, cynbhuth"
(amromuHus cynbhar, aMMOHUs Cyibdar, xKejesa
(1) cymsdum, xemnesa (1) cynbdar, 7-Mu BOIHBIH,
kanmust cynbdar, kodanera (I) cymbdar, maraus
cynbdar, menu (I1)) cynsdar 6e3BoaubIi, Meau (I1)
cyabdaT 5-TU BOJHBIN, HaTpus CyiabQuUI, HATPUS
cynbdut, HaTpUs Ccyabdar, HaTpUs TUAPOCyIbdar,
HUKeJIs cynbdar

HaGop "Kap6onatel" (amMMoHUs KapOOHAT, Kalus
kapoonar, menu (ll) kapOoHAT OCHOBHOM, HATPHS
KapOOHAT, HATPUs THUAPOKAPOOHAT)

1 mr.




Habop "docdaTsl. Cunukatst” (xamust
MoHoruapoopTodocdar, Harpus cunukar 9-tu
BOJHBIN, HaTpus oprodocdar Tpex3amelleHHBIH,
HaTpus auruapodocdar)

Ha6op "Aueratsl. Poganuasl. Coeqnnenus xemnes3a"
(xanust auerat, kamua ¢eppo(Il) rexcanumanun,
kamus deppo (III) rekcarmonwa, xaaus pomaaHu,
HATpHs alleTaT, CBHHLIA alleTaT)

Habop "CoenHEHUS Mapranmna" (xammst
nepmanranat, mapranua (IV) oxkcun, mapranma (II)
cynbdat, MapraHiia XJOpHUI)

Ha6op "Coenunenus xpoma" (aMMOHHS TUXpOMAT,
KaJus AuXpomar, kanus xpomar, xpoma (I11) xmopun
6-T1 BOJIHBIN)

Hab6op "Hutpate!" (astoMHHHUS HUTpAT, aMMOHMS
HUTpPAT, KaJusi HATpAT, Kaiubliusa HUTpat, meau (II)
HUTpAT, HATPUSL HUTPAT, cepedpa HUTPAT)

HaGop "Wuaumkatopsl" (JaKMOWA, METHIIOBBIMA
OpaHXeBbId, peHOo(TaTCHH)

Ha6op "Kucnmopoaconmepamiye OpraHHYECKUE
BemiecTBa" (alETOH, MIMLIEPUH, TUITUIOBBIN 3dup,
COUPT H-OYTWJIOBBIM, CIUPT MU30AMUJIOBBIA, CIUPT
U300yTHIIOBBIM,  COUPT  JTUIOBBIA,  (eHom,
(opMaluH, STWICHTIUKOIb, YKCYCHO-3THIIOBBIN
a¢wup)

HaGop "YrneBomopoas!" (O0eH3uH, rekcaH, He(Th,
TOJIYOJI, IIUKIIOT€CKaH)

Ha6Gop "Kucmoter  opranmueckume"  (KHCIIOTa
aMHHOYKCYCHasl, KHUCJIOTa O€H30iiHas, KHCIoTa
MacjsHas,  KHCJIOTa  MypaBbHMHAas,  KHCIIOTa
OJICMHOBAs, KHCIOTa TMaJbMUTHUHOBAs, KHUCJIOTA
CTeapuHOBasi,  KUCIIOTa  YKCYCHas,  KHCJOTa
I1aBeJIeBast)

Ha6op "YrneBoasl. AMUHBI" (aHWJIUH, aHUITUH
CepHOKHCIBIH, /- rmoko3a, MeTUIaMuH
TUAPOXJIOPHU] , Caxapo3a)

KoMIIEKT KOIEKIINN 13
CIIHCKA

Ha3nauenue: 1eMOHCTpAallMOHHOE, BUJ YITAKOBKU:
KOpoOKa, ONUCaHKE: HATUYNE

CocraB KOMIUIEKTA!

Komnekmnusa "Boaoknaa"

Komnnexuus "KameHHBIN yroiab U NPOAYKTHI €70
nepepadotku" Komnekmus "Mertasuibl U cruiaBbl”
Komnekuus "Munepaisl u TopHbie moposr" (49
BHJIOB)

1 mT.




Komnnekuust "Munepanbnbie ynoOpenus"
Komnexnus "HedTh u npoaykTsl ee nepepadboTku”
Kommexnust "Ilmactmaccesr"

Konnexuus "Tomnuso"

Komnexkuus "Hyrys u cranp"

Komnexkuus "Kayuyk"

Komnexkuus "lkana tBepgoctu”

HaGops! 111 MOETMPOBAHUS CTPOCHUS
OpraHWYECKHX BENIeCTB (YyUeHHUYECKHEe) He MeHee 4
IIT.

PU3UKA

O6opynoBanue st
JIEMOHCTPAIIMOHHBIX
OIIBITOB

CocraB KOMIUIEKTA!

[IITaTuB 1EMOHCTPALUOHHBIN:

Hasnauenwue: nposenenue

JEMOHCTPAIIMOHHBIX OTIBITOB, OCHOBaHHUe,
CTEepXKEHb, JIAMIKU, KOJIbI[a, My Thl: Hannuue CTOIHK
MOJXbEMHBIN:

Tumn cTonuka: yueOHbIH/TabopaToOpHBIH,

oropa, CTEP>KEHb BUHTOBOM, BUHT
pPEeryIupOBOYHBIN: HaNmu4Ke, (QYHKIUS MoIbeMa U
OMYCKaHUS CTOJIUKA: HAJIMYKE

HcTtouHnKk  MOCTOSTHHOTO u MePEMEHHOTO
HaAIPSDKEHUS: Haznauenwe:  mia  nuTaHus
peryaupyeMbIM IEPEMEHHBIM U TOCTOSTHHBIM TOKOM
JJIEKTPUYECKUX  cxeMm, dactora, [ 50,
norpebisiemast MOIIHOCTh, BA: 10

ManomeTp  KUAKOCTHOM  JI€MOHCTPAIlMOHHBIN:
Hasznauenwue: ayis uzmepenus nasienus 10 300 MM
BOJSIHOTO CTOJI0A BBIIIE W HIXKE aTMOC(hepHOro
naBieHus, crekisgHHas U-oOpa3zHas TpyOka Ha
MOJICTaBKE: HATMINE

Kamepron Ha pe3onancHoM smuke: HaznaueHue:
JUTSL IEMOHCTpPAIMK 3BYKOBBIX KOJEOAaHWUW M BOJH,
JIBa KaMEpPTOHAa Ha PE3OHUPYIOUIUX  SIIUKAX:
HaJIMYUE, PE3UHOBBIA MOJIOTOYEK: HATNYHE

Hacoc BAKYYMHBIN c AJIEKTPONPUBOOM:
Haznauenwue: CO3JIaHUE  DPa3psSKEHUs  WIH
U30BITOYHOTO JIaBJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUIIEHUE KHUIKOCTU MPU MOHMKEHHOM
JIaBJICHUH, BHEIIIHEE U BHYTPEHHEE JIaBJICHUE U Jp.
Tapenka BakyyMHasi: HazHaueHnue: geMoHCTpaus
OTIBITOB B 3aMKHYTOM 00BEME C pa3pesKeHHBIM
BO3/1yXOM, OCHOBAHHE C KPaHOM, KOJIOKOJI U3

1 mT.




TOJICTOTO CTEKJIA, pE3NHOBAs MPOKIAIKa,
JNEKTPUYECKUIN 3BOHOK: HaJI4ne

Benepko Apxumena: Haznauenue: neMoHcTpaus
JIeMCTBUS )KUAKOCTH HA TIOTPYKEHHOE B HEE TEJIO U
U3MEPEHUE BETMUNHBI BHITAIKUBAIOLICH CUITBI,
BEJIEPKO, TEJIO IUIMHAPUIECKON (POpMBI,
NPYKUHHBIN THHAMOMETp: HAJINYHE

OrnuBo Bo3aymHoe: HazHaueHue: 1eMOHCTpanus
BOCIUIAMEHEHHUS TOpIoYel cMecu npu ee ObICTpoM
CKaTHUH, TOJICTOCTEHHBIN IIMIIMHAD, TOPIICHb HA
METATTNYECKOM IITOKE C PYKOSITKOM, IOJICTaBKa
JUTS IWTTUH/IpA: HaJTn4aue

[puGop 11 1eMOHCTpaIK AABICHUS B )KUKOCTH:
Haznauenue: neMoHCTpalusi U3BMEHEHUS AaBJICHUS
C TIIyOMHOU MOTPYKEHUs, TaTYUK aBIICHUS,
KPOHIITEHH JUIsl KpEIUIEHHUs] Ha CTEHKE CoCy/a:
HaJIn4ue

[pubop 11 [eMOoHCTpaIK aTMOC(HEPHOTO
naBiieHus (MaraeOyprcKue moaymapus):
Ha3znauenue: 1eMOHCTpaIyst CHIIBI aTMOC(HEPHOTO
JIABJICHUS, 7IBA PA3bEMHBIX METATHICCKUX
MOJTYIIIAPHS C TPOYHBIMU PYYKAMHU U XOPOIIIO
IpUIUTH(QOBAHHBIMH KpasMH, HUMITIENb C KPAHOM:
HaJIMYUE, CO3/JaBAEMOE BHYTPH IIapOB
BaKyyMMeTpHuecKoe AaBieHue: He menee 0,05
MIla, MakCUMaJIbHOE Pa3phIBAIOIICE YCUITHUE: HE
menee 90 H

HabGop ten paBHoro oonema: Haznauenue: s
OTIpeNIeICHUs] U CpPABHEHMS TEIIOEMKOCTH u
TUTOTHOCTH PA3JIMYHBIX TBEPABIX MAaTCPHAIIOB,
IWIMHIPHI U3 Pa3IMYHBIX MaTepHANIOB: HE MEHee 3
IIT., KPFOYKH TSI TIOJIBEIINBAHUS IHIINHIPOB:
HaJIU4Yue

HaGop Ten paBHoit Maccel: Hasnauenwe: mis
OIIpE/ICNICHUS] U CPABHEHMIO MJIOTHOCTH PA3IUYHBIX
MaTepUasoB.,

WIMHIPBI U3 PA3IMYHBIX MaTepUANIOB: HE MeHee 3
IIT., KPFOUKH JIJIS TIOJIBEITMBAHUS [IMIUHAPOB:
HaJIn4ue

Cocynp! coobmatonecs: Haznauenue:
JIEMOHCTpAaIMs OAMHAKOBOI'O YPOBHSI OJHOPOIHOM
JKUIKOCTH B COOOMIAIOIINXCS MEXKIY COO0H
cocyaax pa3Hoi Gpopmsl,




COOOIIAIOIINECS CTEKIITHHBIC TPYOKH pa3HOU
(dopmbI: HE MeHee 3 IIT., TIOACTaBKa: HATNYHE
TpybOxa HeroTona: HazHauenue: neMoHcTpanus
OJIHOBPEMEHHOCTH MAJCHUS Pa3IUYHbIX TEJl B
pa3peKEHHOM BO3JIyXe, PYHKIIHSI TOAKITFOUCHUS K
BaKyyMHOMY HACOCY: HaJU4Ke, JJINHA TPYOKU: HE
MeHee 80 cM., pe3HOBBIE TIPOOKH, HUTITICIT:
HAJIMYUE, KOTMYECTBO Tell B TpyOKe: He MeHee 3
IIT.

[Tap Ilackaia: Haznauenue: neMoHcTpanus
nepeayu MPOU3BOIUMOTO Ha KUJAKOCTh TaBJICHHS
B 3AMKHYTOM COCY/I€, IEMOHCTpalus 0IbeMa
KHUJIKOCTH O] AeicTBUEM aTMOoc(epHOTro
JIABJICHUS, METAJUIMYECKUI UIMH/P C ONPABAMH,
MOPILIEHB CO IITOKOM, IOJIBIA METAJUIMYECKU 1Iap
C OTBEPCTHUSIMU: HAJIMYUE, ITIMHA [IWIMHAPA: HE
MeHee 22 cM, AMaMeTp Iapa: He MeHee 8 cMm

[ap ¢ konbom: Haznauenue: geMoHCTpanus
paciupeHust TBEpAOro Tejia NPy HarpeBaHuu,
HITATUB, METAJUTMYECKOE KOJIBIIO ¢ MY(TOI, TI1ap ¢
IIETIOYKON: HAJIM4IKe, JJIMHA 1IeTToYKy: He MeHee 80
MM, JUaMETp I11apa: He MeHee 25 MM

Hunuuaps! cBUHIIOBEIE cO cTpyroM: HazHaueHue:
JIEMOHCTpAIUS B3aUMHOTO IPUTSHKCHUS MEXTY
aTOMaMU TBEPJABIX TeJl, KOJIUYECTBO OJMHAKOBBIX
IWIMHIPOB: HE MEHee 2 IIIT., MaTepHuall
UWINHAPOB: CTaJb U CBUHEL, KPIOUKH JIJIs1
MOJIBEIIMBAHUS: HATMYUE, CTPYT, HAIIPABIIAIOIIAs
TpyOKa: HaIu4He

[Tpu6op Jlenmna: Haznauenue: 11t MccienoBaHUs
3aBUCHMOCTH HANPABJICHUS UHIYKIIMOHHOTO TOKa
OT XapakTepa U3MEHEHHUS] MarHUTHOTO MOTOKA,
CTOMKa C KOPOMBICIIOM: HAJIMYUE, KOJIUYECTBO
AJTIOMHUHHMEBBIX KOJEI: HE MeHee 2 IIT., MPOpPe3b B
OJIHOM M3 KOJICI: HAJTUYre

Marsut a1yroo0pa3HbIil JeMOHCTPAITMOHHBIH:
Ha3nauenwue: neMoHcTpanusi CBOMCTB MOCTOSHHBIX
MarHuTOB, THI MAarHUTA: HAMAarHUYEHHBIH OPYCOK,
KOJIMYECTBO IIBETOB MarHUTa: HE MEHEE 2,
0003HaYeHHE MOJIOCOB MAarHUTA: HAJIMYHUE
MarsuT 1oJIOCOBOM JIEMOHCTPAIMOHHBIN (T1apa):
Ha3nauenue: neMoHcTpaiusi CBOMCTB OCTOSIHHBIX
MarHuTOB, TUIl MArHUTA: HAMarHUYEHHBINH OPYCOK
NPSIMOJIMHEHHON (POPMBI, KOTMYECTBO I[BETOB




MarHuTa: He MeHee 2, 0003HaueHUEe MOJII0COB
Mar"ura: HaJlnyme

Ctpenku MarHUTHBIE HA MITaTUBax: Ha3HaueHue:
JEMOHCTpAIHS B3aUMOJICHCTBUS TIOJIIOCOB
MarHUTOB, OPHUCHTAIINY MarHUTa B

MarHUTHOM T10JI¢, HAMarHMYeHHas CTPeJIKa:
HaJIMYUe, KOJMYECTBO 1IBETOB MarHuTa: He MeHee 2,
MOJICTABKA: HATTMYUE

Ha6op nemoHcTpanonsslil "nekrpocraTuka”
(37eKTpocKoIbI (2 mIT.), cynTaH (2 WIT.), majgovka
CTCKJISTHHAS, MTaJI0uKa Y00HUTOBAS, ITATHBEI
u3onupyrommue (2 1mirt.)

MarmmHa 31ekTpodopHasi WM BEICOKOBOJIBTHBIN
UCTOYHUK:

Haznauenwue: niis mosy4eHus 2JIEKTPHIECKOTO
3apsaa BICOKOTO MOTEHIMANIA U TIOTYYESHUS
HCKPOBOTO pa3psijia, IUCKH Ha CTOWKAX: HAIUYHE,
KOJIMYECTBO JIEHIEHCKUX OaHOK: HE MeHee 2,
MOJICTABKA: HATMIUE

KommiexT npoBoos: [nuna: He menee 500 mm - 4
mrt , 250 MM - 4 T., 100 MM - 8 mIT., Ha3HAUCHHUE:
JUTSI TIOAKJTFOYEHUS IEMOHCTPAIIMOHHBIX MPUOOPOB
¥ 000pyIOBaHUS K UCTOYHHUKY TOKA, JIJIsi COOPKHU
INEKTPUUYCCKUX eI, BKITFOYasl 3JICMCHTHI U3
paboThl "[10CTOSHHBIN AIEKTPUICCKUNA TOK"

O6GopynoBaHue st

nabopaTopHbIX paboT U

YUCHUYCCKHX OIIBITOB (Ha

6336 KOMIIJICKTOB
orn)

JUTS

HITaTuB 1a00paTOPHBIi C IEpKaTEIIMHU BECHI
AJIEKTPOHHBIE MEH3YPKa, Npeses n3mepenus 250
M guHamomeTp 1H nunamomerp SH

HUAJIMH]P CTalIbHOM, 25 cM3

IWIMHP aTIOMUHUEBBIH 25 cM3

IWIMHJP aTIOMUHUEBBINH 34 cM3

IWTMH/IP TUTACTUKOBBIN 56 cM3 (U1t n3MepeHus
cuiel Apxumena) npyxkuna 40 H/m

npyxuHa 10 H/m rpy3st mo 100 r (6 mrt.) rpy3
HaOOPHBIN ycTaHABIMBAET Maccy ¢ marom 10 T
MepHasi JICHTa, JINHe#Ka, TpaHCTIOPTUP OPYCOK ¢
KPIOYKOM M HUTHIO

HarnpasJstonas JJIMHOW He MeHee 500 mm.
JlokHBI ObITH 0OecrieueHbl pa3Hble

KO3 PHUIHUEHTHI TpeHUs OpYyCKa 110 HaNPaBIAIOIIeH
CEKYHJIOMEP AJIEKTPOHHBIN C JaTIUKOM
HalpaBJIAIOLIas CO MKaI0H

OpYCOK JIEPEBSIHHBIN C TyCKOBBIM MAarHUTOM

8 mmiIT.




HUTSIHOW MasiTHUK C TPY30M C IIYCKOBBIM MarHuTOM
U C BOBMOXHOCTBIO U3MEHEHUS JJIMHBI HUTH
JUSEEN

OJIOK TIOJIBHYKHBIN

0JIOK HETIOJIBHYKHBIN

KaJIOPUMETP

TEPMOMETP

MCTOYHUK MUTAHUS MOCTOSSHHOTO TOKA
(BBIIPSIMUTEITH C BEIXOIHBIM HampshKeHueM 36-42
B nnn GaTapeitHbiii 610K ¢ BO3MOYKHOCTBIO
PEryIUPOBKHU BBIXOJHOTO HAMPSIKECHUS
BOJIETMETP JBYXIIpeaebHbli (3 B, 6B)
amnepmeTp aByxipenenabHbli (0,6A, 3A)
pesucrtop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHEbIH pe3uctop (peocrat) 10 10 Om
COEJIMHUTEIIbHBIC MPpoBOJa, 20 1IT.

KITI0Y

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS
cobwuparomias J1uH3a, PokycHoe paccTossare 100 MM
coOuparorias nuH3a, GoKycHoe paccTosHue SOMM
pacceuBaroliast JMH3a, (POKYCHOE PaCCTOSHHE -
75Mm

JKpaH

ONTUYECKasl CKaMbSI

cnann «Mogzenb npeameray

OCBETHUTEIb

HNOJYLUINHJP C IUIAHIIETOM C KPYTOBBIM
TPaHCIIOPTUPOM

[Tpubop 1y n3yueHus ra30BbIX 3aKOHOB
Kanumsapsr

Hudpaxmonnas pemerka 600 mwTpuxos/Mmm
Judpaknuonnas pemetka 300 mTpuxoB/MM
3epkaio

JlazepHas ykaska

[Monsipoun B pamke Lllenu FOnra Karymika MoTok
biiok nuonos biok konnencatopoB Kommac

Maruur

9J'IeKTpOMal"HI/IT OIUIIKY JKeJIe3HbIe B OaHKE

TexHosoruyeckasi Hanpas

JICHHOCTb

OO6pa3zoBaTeIbHBIN
KOHCTPYKTOP TUTS

PoGoroTexHuueckuii HaOOp mNpenHa3HAYECH IS

HU3YUYCHUS OCHOB p060TOTCXHI/IKI/I, HCTaﬂeﬁ, Y3JIOB U

1 m.




IIPaKTUKHU 0JI04HOTO
IIPOrpaMMHPOBAHUS C
KOMILJIEKTOM JIaTYUKOB

MEXaHU3MOB, HCO6X0)II/IMLIX JJISL CO3daHUsA
POOOTOTEXHHUUECKUX YCTPOUCTB.

Ha6op NPECTABIISAET coboi KOMILJICKT
CTPYKTYPHBIX 3JICMCHTOB, COCAUHUTCIIbHBIX
DJIEMEHTOB M AJICKTPOTEXHUICCKUX KOMIIOHCHTOB.
Hab6op no3Bosisier cobupats (M MporpaMMHUpOBaThH
cobupaeMble MOJICNIN), U3 DJIEMEHTOB, BXOSAIIUX B

€ro  CcocTaB,  MOJAETM  MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOWCTB c
ABTOMATH3UPOBAHHBIM

YIOPABJIICHHEM, B TOM YHCIIE Ha KOJIECHOM XOIy, a
TaK¥Ke KOHCTPYKLUH, OCHOBaHHBIX Ha
UCTIONIF30BAaHUU Tiepeaad (B TOM YHCIIE YePBSUHBIX
¥ 3y04aThIX), @ TAK)KE PHIYATOB.

CBETOJIMO/IHBIN MaTpUYHbI Juciiel ¢ Genoit
MOJICBETKOM Ha KOHTPOJUIEPE

KomnnuecTBo mopToB BBOa/BBIBOIa HA KOHTPOILIEpE
He MeHee 6

KonunuecTBo kHOMOK HE MeHee 4

OO011ee KOJIUYECTBO JIEMEHTOB: HE MeHe 520 1T, B
TOM YHCIIE:

1) mporpamMmupyeMbIii OJIOK yIpaBiIeHHUs, KOTOPBIi
MOKET paboTaTh AaBTOHOMHO ¥ B IOTOKOBOM
pexume;

2) CepBOMOTOPHI

3) JaTYHK CHUIIBI

4) naT4uK pacCTOSHUS

5) maTuuk 1BeTa

6) akkymyJsiTopHast 6arapest

7) TInacTUKOBBIC CTPYKTYPHBIC AJIEMEHTBI, BKIIFOYAsI
nephopUpOBaHHBIE dJIEMEHTHI: 0aIKu, KYOUKH, OCH
U Bajbl, COCAMHHUTEIbHBIC SJIEMEHTHI K OCSM,
HIECTEpPHH, MpPEJHA3HAUYCHHbIE I  CO3JaHUA
YEepBSIUHBIX U 3y0UaThIX Iepeaad, COeAMHUTEIbHbIE
U KPETeKHBIE DIIEMEHTHI,

8) IlporpammHOe obecrieueHne, UCIOIB3YEMOE IS
MIPOrPaMMUPOBAHHUS coOupaeMbIx
POOOTOTEXHUYECKUX MOJETICH U YCTPOMUCTB,
JOCTYITHO JJIsl CKauuBaHus u3 cetu MHTepHeT

Obpa3zoBatesbHbII HAOOP
110 MEXaHUKE,
MEXaTPOHHKE U
pOOOTOTEXHUKE

KoMIuIeKkT aJ1st u3y4eHus] OCHOB AJICKTPOHUKH U
POOOTOTEXHUKHU

HaGop momkeHn ObITh MNpeAHAa3HAYEH IS
MPOBEACHUST YICOHBIX 3aHATUN TIO AJIEKTPOHUKE U
CXEMOTEXHHMKE C [EJNbI0 HW3y4eHHs Haubosee

1 mrr.




pacupoCTpaHEHHON 3JIEMEHTHOMN 0a3bl,
INPUMEHSIEMON ISl  MHXEHEPHO-TEXHUYECKOI'O
TBOpYECTBA Y4YalIUXCS M Pa3pabOTKU y4eOHBIX
Mojzenei pobotoB. Habop nomkeH MO3BOIATH
yyaluMcsi Ha IPAaKTHUKE OCBOUTb OCHOBHBIE
TEXHOJIOTUH MPOEKTUPOBAHUSA POOOTOTEXHUUECKUX
KOMIUIEKCOB Ha TMpHMepe Y4eOHBIX Mojenen
poOOTOB, a TaK)KE U3YUUTh OCHOBHBIE TEXHUYECKHUE
pemeHust B 00JacTH  KHUOEpPHETUYECKUX |

BCTpauBacMbIX CUCTCM.

B coctaB KOMIUIEKTa JOJDKEH BXOIHMTH HaOOp
KOHCTPYKTHUBHBIX 3JIEMEHTOB JUIi COOpPKH MakKera
MaHUIYJIAIIIOHHOTO poborta, KOMIUIEKT
METATIMYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB IS
cOOpKH MakeTa MOOUIIBHOTO po0OoTa U T.11.

B cocTtaB komIiekTa BXOAUT HAO0OP IIEKTPOHHBIX
KOMITOHEHTOB JJISl U3YYEHHSI OCHOB DJIEKTPOHHUKH H
CXEMOTEXHHKH, a TAaKXKe KOMIUIEKT IIPUBOJIOB U
JaTYMKOB PA3IMYHOTO THIIA [T PA3paOOTKH
POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocTtaB KOMITIEKTa JOIDKHO BXOJIUTH: MOTOPHI C
9HKOZEPOM - HE MEHee 21T, CEPBOIPUBO OOJIBIION
- He MeHee 41T, CepBONPHUBOJ MaJlblii - HE MEHee
2T, uH(paKpacHeId JAaTYUK - HE MeHee 3 MIT,

YJIBTPA3BYKOBOM JaTUYMK - HE MEHEe 3 IIT, HaT4YUK

TEMIEpaTyppl - HE MeHee lmr, JaTduk
OCBELICHHOCTH - He MeHee lmT, Habop
AIEKTPOHHBIX KOMIIOHEHTOB (pe3ucropsl,
KOH/ICHCATOPHI, CBETOANO/IbI pa3IM4yHOro

HOMHHAJIa), KOMIUIEKT MTPOBOJIOB ISl OECIiaeyHoro
POTOTUITHPOBAHNS, iaTa OecrmaeqHOrO
NPOTOTUMHPOBAHUS, AKKYMYISITOD U 3apsIHOE
YCTPOMCTBO.

B  cocrta  KoMmIUIeKTa  JIOJDKEH  BXOJHWTH
POrpPaMMHPYEMBIH KOHTpOJLIEP,
nporpamMmmupyemsiit B cpeae Arduino IDE wmm
aHAJIOTUYHBIX ~ CBOOOJHO  PAacHpOCTPaHIEMBIX
cpenax pa3paboTKu. [IporpamMmmupyemslii
KOHTPOJUIEp JOJDKEH O00JlafaTh TOpPTaMu s
HOAKIIIOYEHUS]  HUQPOBBIX M aHAJIOTOBBIX
ycrpoiicts, uatepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth mi WiFi.




B cocraB kxomiuiekTa AODKEH BXOAUTH MOAYINb
TEXHUYECKOTO 3PEHUs, MPEACTABISAIONMNA COO0M
BBIUMCIIUTENIFHOE YCTPOHCTBO CO BCTPOCHHBIM
MHUKPOIPOLIECCOPOM (KOJI-BO siIep - HE MeHee 41T,
yacrora sapa He menee 1.2 I'Tn, oobem O3V - He
meHee 512MO, oObeM BCTpPOCHHOW MaMATH - HE
MeHee 8I'0), WHTETPUPOBAHHONH  KaMepou
(MakcuMaabHOE paspeleHue BUJICOIIOTOKA,
nepenaBaeMoro mo uHTepdeiicy USB - He meHee
2592x1944 en.) v ONTHYECKOHN CUCTEMOIA.

Monynb TEXHUYECKOTO 3pEHUsl JOJDKEH o0JanaTh
COBMECTHUMOCTBIO c pa3IHYHBIMH
IPOrpaMMHUPYEMBIMU KOHTPOJIJIEPAMH C MOMOLIBIO
unrepdeiicoB - TTL, UART, 12C, SPI, Ethernet.
Monynb TEXHHYECKOrO 3peHusi JOJKEH HMETh
BCTPOEHHOE IPOrpaMMHOE 00ecreYeHre Ha OCHOBE
OIlEpallMOHHOM cucTeMbl LiNUX, Tmo3BosIONIee
OCYIIECTBIATh HACTPOMKY CHCTEMbI MAIIMHHOTO
oOyueHusi mNapaMeTpoB HEHPOHHBIX CeTed s
oOHapyxkeHHs ~ OOBEKTOB,  ONpEAeNIeHUus  HX
napaMeTpoB U JAaJIbHEHIIeH HAeHTHPUKALIUY.
Kommniekt pomkeH obecrneynBaTh BO3MOXKHOCTH
U3Yy4CHHS OCHOB pa3pabOTKH MNPOTPAMMHBIX U
anmnapaTHbIX KOMILJIEKCOB WHXEHEPHBIX CHCTEM,
pemienuii B chepe "MHTepHeT Bemieil", a Takxke
pereHui B obnactu POOOTOTEXHHKH,
MCKYCCTBEHHOI'O MHTEJJIEKTa U MAIIMHHOTO
00yJeHMs.

KommnbroTepHoe odopyaoBanue

Hoyt6yx

dopm-pakTop: HOYTOYK;

Kectkas, HeoTKIIOYaemMas KJIaBHaTypa: HATUYHUE;
Pycckas packnanka KjIaBUaTyphl: HATHYNE,
Juaronaine skpaHa: He MeHee 15,6 qroiMoB;
Pa3pemenue skpana: He MmeHee 1920x1080
MTUKCEJIICH;

KonumdecTBo simep nporieccopa: He MeHee 4;
KomnuecTBo moTOKOB: HE MeHee 8;

bazoBas TakTOBas yactoTa mpoieccopa: He MeHee |
[T

MakcumManbpHas TAKTOBas 4acToOTa Mpolieccopa: He
menee 2,5 I'T'1;

Kam-mamste mponieccopa: He MeHee 6 Moaiir;

2 1IT.




OO0beM ycTaHOBIIEHHOH ONEpPaTUBHON NaMSTHU: HE
MeHee 8 '0aiiT;

O0BeM noaepKUBaeMoi onepaTuBHON NaMsITH
(71t BO3MOXKHOCTH paclIUpeHus): He MeHee 24
I'GaiiT;

O0beM Hakonutels SSD: He meHee 240 '0aliT;
Bpewmst aBToHOMHO# pabOTHI OT OaTapeu: He MEHee
6 Jacos;

Bec HOyTOYKa C YCTaHOBIECHHBIM aKKYMYJISTOPOM:
He Ooiee 1,8 kr;

Buemnmit unrepgeiic USB cTannapTta He HUXe
3.0: He MeHee TpeX CBOOOIHBIX;

Buemnuit unrepdeiic LAN (ucnons3oBanue
NEPEXOIHUKOB HE MPEyCMOTPEHO): HATUUHUE;
Hanuuue monyneit u unrepdeiicon
(ucrosp30BaHKUE NEPEXOAHUKOB HE
npexycmotpeno): VGA, HDMI,

BecnipoBognas cBsi3p Wi-Fi: Hanmuawme ¢
nojanepkkoi cranaapra IEEE 802.11n wm
COBpEMEHHEE;

Web-kamepa: Hannuue;

Manunynsatop "Mplb": HAIUYKE;
[IpenycraHoBieHHas onepaloOHHAas CUCTEMA C
rpaduuecKkuM NoJb30BaTENbCKUM HHTEPPEcOoM,
oOecreynBaronias paboTy paclpoCcTpaHEHHbBIX
00pa30BaTENIbHBIX U OOIIECUCTEMHBIX
MIPUJIOKEHNN : HAJTMYHE.

M®YV (npunrep,
CKaHep, KOIHUp)

Tun ycrpoiictBa: MOV (pyHkium nevarw,
KOITUPOBAHUS, CKAHUPOBAHUS );

®opmar Oymaru: He MeHee A4;

L[BeTHOCTB: YepHO-OETbIi;

TexHonorus nevyaTu: JrazepHas

MaxkcumalpHOe pa3pelieHe eYaT: He MeHee
1200x1200 Touexk;

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

1 mrr.




