HEPEYEHDb ObOPYJOBAHUA, PACXOIHBIX MATEPHAJIOB, CPEJICTB OBYYEHHUSA U BOCIITMTAHUA JIA
CO3JIAHUA U OBECIIEYEHUA ®YHKIIMOHUPOBAHUS IIEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOH U

TEXHOJIOT'MYECKOUN HAIIPABJIEHHOCTEM «TOUKA POCTA»

HaumenoBanue
o0opynoBaHus

KpaTlme NMPUMEPHBIC TCXHUYCCKUE XAPDAKTCPUCTUKHA

KonnuecTBo eqMHAIY

ECTeCTBeHHOHay‘lHaﬂ HaNnmpaBJIC€HHOCTD

1.

Oo6uiee o6opynoBanue (pusuka, XuMusi, 6U0JIOTHUs)

1.1.

Hudposas
naboparopust

ydeHnueckas ((pu3uka,
XUMUSI, OUOJIOTHS)

udposoii naTunk smekTponpooaHocTulludposoii natunk pH

[udposoii natunk nostoxxeHus: Lludposoit narunk

TEMIEPATYPHI

Hudporoii natunk adbcomoTHoTro MasieHuslludpopoii

ociutorpaduueckuit 1aruuk Beckl anekrpornbie yueonbie 200 r

Mukpockon: mudpoBOr WK ONTHUYECKHH ¢ yBeaudeHreMm ot 80 XHabop s u3rotoBieHus
MUKpOTpernapaToB

Mukpornpenapatsl (Ha60p)

CoeauHuTenbHBIC TPOBO/IA, TPOTPAMMHOE 00ECIIeYeHHE, METOIMYECKIE yKa3aHUs
KOMILJIEKT COMTyTCTBYIOIMIMX 3JIEMEHTOB JIJISl OTIBITOB M0 MEXaHUKE KOMIUIEKT COMYTCTBYIOIINX
AJIEMEHTOB JIJISl OIIBITOB MO MOJIEKYJISIPHOI

1 1.




KonnuecTBo eqMHUIY

Ne I::“Memma“ Kpatkne npuMepHbIe TeXHHYECKHE XapAKTEPHCTHKH
o0opynoBaHu
A
dusuke
KOMIIJICKT ~ COIyTCTBYIOIIMX  3JIEMEHTOB  JUIA  OTBITOB  TOAJICKTPOJMHAMHUKE
KOMIIJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB JIJISl OITBITOB TIO OTITHKE:
TaTus nabopatopHslil xumuueckuit Habop vamex Ietpu
Ha6op mHCTpyMEHTOB TiperapoBaibHBIXJI0OKKA [T COKUTaHUS
BEIIIECTB
Crynka dapdopoBas ¢ mecTukoM
Kommutekt mocyasl u | HaGop 6anox 1yt xpaHeHus tBepasix peakTuBoB (30 — 50 mur) Habop cxisHOK ((hakoHOB)
obopymoBaHus I | U XpaHEHUs pacTBOpoB peaktuBoBHabop mpubdopox (I1X-14, I1X-16)
1.2.| yuennueckux ormbitoB | [Ipubop mist nomydenus razosCnuproBka 1 m.
(buzuka, I'oprouee mist ciuptoBok PunbrpoBanibHas 6ymara (50 mit.)
xumu | Konba xonnueckas
s1,0M0JI0TH). [Tanouka cTexisiHHAs (C pe3MHOBBIM HAaKOHEYHUKOM ) Yarlieduka J1j1sl BhITapyUBaHUs
(BbImapuTenbHas yarieyka) MepHbIi IHIUHIP (TIJIaCTHKOBBIN)
Boponka creknsaHas (Manas)
Crakan crexisaubii (100 mur)["a3ooTBo1HAsS TpyOKa
2. | BUOJIorus
Ha3HauYeHHe: IEMOHCTPAIMOHHOE, MaTepHall KOHTEeHHepa: TUIaCTHUK,
KOMILICKT TEPMETHIHAs KPBILIKA: HATHHHE, KPEMICHHE IKCTIOHATa: HaHIHe,
21 ey | KOHCEPBHPYIOIIEe BEIECTBO: HANMIHE, HAKIISHKA ¢ 1 wr.
HauMEHOBaHHEM: HAJINYHeE.
BIXTIPETIapaToB

JEMOHCTPALMOHHBIN




KonnyecTBo eqMHAIY

HaumenoBanue
Ne oGopy1oBaHHs Kpatkne npuMepHbIe TeXHHYECKHE XapAKTEPHCTHKH
He Menee 10 mpemnapaToB U3 MPUBEICHHOTO HUXKE CIHMCKA: BiaxHbIi npenapat
"be33yOka"
Brnaxusiit npenapar "I'agroka”
Brnaxnsiii npenapat "BHyTpeHHee cTpoeHHre OproXOHOroro MoJuttocka' BnaxHsii mpenapar
"BHyTpeHHee cTpoeHHe KpbICh"
Bunaxknb1ii npenapar "BHyTpeHHee cTpoeHue JSryiky ' BiiaxkHeii npenapar
"BayrpenHee cTpoenue nTunsl' BiaxHblii npenapat "BHyTpeHHee cTpoeHue
prIOBI" Brnaxknsiit npemnapar "Kapacp”
Brnaxusiit npenapar "Kopenb 6060Boro pactenus ¢ kinyoenbkamu'" BiakHslit npenapar
"Kpeerka"
Bnaxwnsiit npenapat "Hepeunpga"
Bnaxxnsrit npenapar "PazBuTie KOCTUCTOM phIObI" BiaxHbIi nmpemnapat
"PazButne xkypuiipl" Brnaxusiii npenapat "Caudomenysa"
Bnaxwnsiit npenapat "Tputon"
Bnaxxnsrit mpenapar "Uepenaxa 6omoTHas " Bnaxusiii npemapat "Yx"
Brnaxunsiit npenapar "Amepuna"
Ha3nauenue: n1eMOHCTpalMOHHOE, OCHOBA JUISl KPEIUICHMS:
repOapHbIi JIMCT,CIIUCOK SKCIIOHATOB: HAJIMYME
He MeHee 8 repOapueB U3 MPUBEACHHOTO HIKE cnicka: HazHaueHue: 1eMOHCTpallMOHHOE,
OCHOBA JUIsl KPEIJICHUsI: FepOapHbIi JIUCT, CIIUCOK SKCIIOHATOB:
HaJIu4ue
Kommuiekt  repOapues -
2.2. He MeHee 8 repOapueB U3 MPUBEAEHHOTO HIDKe crucka:['epbapuii "JlepeBbs n 1 .

I[eMOHCTpaI_[I/IOHHHﬁ

KyCTapHUKH"
I'epbapuii "/Iuxopacrtymue pacrenus " ['epbapuii "Kopmosbie
pactenus”




HaunmMenoBanue
o0opynoBaHust

KpaTkue npuMepHbIe TeXHHYECKHE XapaKTePHCTHKHA

KonnyecTBo eqMHAIY

I'ep6apuii "KynbrypHsle pacrenus” I'epOapuii "JlekapcTBeHHBIE
pactenus" ['epbapuii "MenonocHsle pactenus” I'epbapuit
"Mopdonorus pactenuit" 'epbapuii "OcHOBHBIE IPYIIIBI pacTeHUI"
I'epbapuii "PacturensHble coodmiecTa"

I'epbapuii "Cenbckoxo3siicTBeHHbIE pacTeHus" ['epOapuii " noBuTsie
pactenus"

I'epGapwuii kK Kypcy OCHOB 1O 0011IeH OMOJIOTHI

2.3.

KoMmiuiekt xosmiexiuit
JIEMOHCTPAITMOHHBIN
(mo  pa3HBIM  TeMaM
Kypca OMOJIOTHH)

Haznavenue: 7eMOHCTpallMOHHOE, OCHOBA ISl KPETUICHHUS:

HaJluyye, HaKJIeHKU ¢ HAaNMEHOBAaHUEM: HaJIU4He

He MeHee 10 KoJuIeKIMii U3 MpUBEACHHOTO HIbKe cniucka: Kostekuus

"T"onocemennsie pacteHus"

Komnexuust "O6uTtaTenn mopckoro aHa"Komnekius

"ITanmeonTonoruueckas"

Komnexumst "IlpeacraBuTenn OTPSAIOB  HACEKOMBIX"  KOJMYECTBOHACEKOMBIX: HE MeHee 4

Komnexuust "[IpuMepsl 3aUTHBIX MpUciocodiieHnid y HacekoMbIx" Kosiekius
"IIpucniocoOuTEeNnbHBIE W3MEHEHHUS B  KOHEYHOCTAXHACEKOMBIX'

Komnneknus "Pa3BuTue HacCEKOMBIX ¢ HEMOJHBIM NpeBpaieHueM ' Komeknus "Pazsutue

HAaCEKOMBIX C TOJIHBIM mpeBpanieHueM" Kosuiekuus "PazButue nieHuIs"

Komneknus "Passurue 0aboukn"” Kosuiexius "PakoBUHBL

moJutrockoB " Kosuteknug "CemelictBa 0a0ouek" Komeknus

"CemeiictBa xxykoB" Komnekuus "CemeHa u miosr"

Komnexuus "dopma cOXpaHHOCTH UCKOTIAEMBIX PACTEHUHN U )KUBOTHBIX"

1 mrr.




KonnyecTBo eqMHAIY

Ne Haumenosanne Kpatkne npuMepHbIe TeXHHYECKHE XapAKTEPHCTHKH
o0opynoBaHust

Ha6op nmaneontonornueckux HaxookK "[IpoucxoxaeHue yenoBeka'" KoJIMYECTBO MOJIETICH: HE MEHee
14

3. | XUMmuUst
CocraB KOMIUIEKTA:
Cronuk nogbeMHubIil HazHaueHue: coopka yueOHBIX YCTaHOBOK,pa3Mep CTOJICIIHMIIBI: HE
menee 200*200 mwm,
TJIAaBHBIN TTOIbEM C TIOMOIIBIO BUHTA: HATTMYHE
[lIraTus JIEMOHCTPAIMOHHBIN XUMHYECKUM: Hasnauenue: nemoHcTpanus mpuOOpoB u
YCTaHOBOK,
OTIOpa, CTEPIKHU, JIAMKH, My(THI, KOJIbIA: HAINYNE,
BO3MOXHOCTh 3aKpEIUICHHS JIEMEHTOB Ha Pa3iIMuHOM BBICOTE: HajdMuue AMmapar Jisi MPOBeAeHUs
XUMHUUYECKUX peakiuii: HazHaueHue: 1eMoHCTpanusi XUMUYECKUX PEaKIui,
MOTJIOTUTENb MTAPOB U Ta30B: HATMUKME,MaTepHall KOJIObI: CTEKIIO
HaGop ms anekTponau3a qeMoHCTpaoHHbIN: HasHaueHne: n3yuyeHne3akoHOB IEKTPOJIH3a,
cOopKa MOJIeNH aKKyMYJIATOpa,
€MKOCTh: HaJIM4Ke, HIEKTPOIbl: HaJu4ne

3.1. JlemonCTpannonHoe Kommzext MEPHBIX KO0JIO MaJIoro o0Bema: HaznaueHue: 1eMOHCTpaIIMOHHBIC 1 mrr.

obopynoBaHue

OTIBITHI,
00BeM k0J10: ot 100 M1 1o 2000 M1, KOJIMYECTBO KOJIO: HE MEHEE

10 1mIT.,MaTepHal K0Ja0: CTEKIIO

Ha6op daakonos (250 — 300 mut st XxpaHeHHs pacTBOPOB peakTHBOB). HasHaueHue: XpaHeHue
pPacTBOpPOB PEaKTHUBOB,

KoJIn4ecTBO (rakoHOB: He MeHee 10 mT.,maTepuan (prakoHOB:

CTEKJIO

npoOKa: HaTuYue

[IpuGop [ OMBITOB MO XUMHH C OJCKTPUYECKUM TOKOM
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KonnyecTBo eqMHAIY

(JtabopaTopHBIi)

[TpuGop 1t MILTIOCTPAIK 3aKOHA COXPAaHEHHS MacChl BeleCcTB: cocynJIaHnombpTa: HAINYHE,
npoOKa: HaJIuuue,

THUT TIPUOOpa: TEMOHCTPAITUOHHBII

JenurenbHas BopoHka: HazHaueHue: pa3aesieHue AByX KHAKOCTEN MOTUIOTHOCTH,

MaTepHuall BOPOHKH: CTEKIIO

YcraHoBKa /1S IEPETOHKH BemiecTB: Ha3HaueHne: JeMOHCTPaUsOYHCTKY BEIIECTBA,
MeperoHkKa,

KOJIOBI, XOJIOIMITBHUK IS OXJIKICHHS, JDIOHXK, PoOKa: HAJIMYKe, [UIMHA YCTAHOBKH: HE MEHEe
550 mm

[TpuGop mi1st moTydeHHs Ta30B: HA3HAUYCHUE: MTOJTyYCHHE Ta30B B MAIBIXKOJIMYECTBAX,

COCTaB KOMIUICKTa: HE MeHee 6 mpeaMeToB

bans komOnHMpOBaHHas TaboparopHas: baHs BoisiHAs: HATMYKE,KOJIbIIA CMEHHBIE C
OTBEPCTUSMH PA3HOTO JHAMETpa: HATMYKE, TUTUTKA IEKTPHUECKas: HaJTNIne

dapdopoBas cTynka ¢ nectukoM: HazHaueHue: /uist pa3MelbYeHUs] KPYITHBIX (paKInii BEIIECTB
U IPUTOTOBJICHHUS OPOIIKOBEIX cMeceii Kommutekt Tepmomerpos (0 — 100 C; 0 — 360 C)

3.2.

KoMmiekT XxuMuaeckux
PCAKTHBOB

CocTaB KOMILICKTA:

Hab6op «KucnoTs» (a30THas, cepHas, colistHasi, opTodochopHas)

Habop «lwmpokcuap» (ruapokcup Oapus, THUAPOKCUI  KaIWs,TUIPOKCUT KAJIbIIHS,
TUAPOKCHUI HATPUS)

Hab6op «Okcupl MeTamioBy (alFOMUHUS OKCUI, Oapusi OKCUJL, XKele3a

(IIT) oxcup, kanmplus OKCUA, Maruus okcun, Mmeau (I11) okcua, MUHKaOKCHT)

Ha6op «lllenouyHbie U MIETOYHO3EMENbHBIE METAIUIBIY (JINTUH, HATPUH,KaTIbIU)

1 mrr.




HaunmMenoBanue
o0opynoBaHust

KpaTkue npuMepHbIe TeXHHYECKHE XapaKTePHCTHKHA

KonnyecTBo eqMHAIY

Habop «Metamnbly (aqroMUHMM, Kejne30, MarHui, mMeab, LMHK, 010B0) HaGop «Illenounsie u
LIEJIOYHO3EMETIbHBIE METAIIIbD» (JIUTHH, HATPUM, KaJIbIU)

Ha6op «Orneonacusie BemectBa» (cepa, pocdop (kpacHsrii), okcun pochopa(V))

Hab6op «I"amorens» (1o, 6pom)

Ha6op «"anorenupn» (aIFOMUHUS XJIOPUJI, aMMOHMS XJIOpU, Oapust xiopu, kenesa (I11) xmopun,
KaJIusi HOMU, KaJdusl XJIOPHJI, KaIbIUs XJIOPHI, JTUTHS XJaopua, Maraus xmopund, mean (1) xmopu,
HaTpusioOpomul, HaTpusi GTOPUA, HATPUS XJIOPUJ, LINHKA XJIOPU]T)

Ha6op "Cynbdartsl, cynbuabl, cynbdurel” (amomuHus cyiabdar, ammonus cyiboat, xkenesa (II)
cynbdun, xenesa (II) cynbdar, 7-mMu BonaHbIM, kanusa cyiabdar, kobanbta (II) cynsdar, marHus
cynsdat, meau(ll)) cynedar 0e3oansiii, meau (I1) cyabdar 5-Tu BoaHBIN, HATPUS CYIb(UI, HATPUS
cynbdut, HaTpus cynbdaT, HaTPHs THIAPOCYIb(aT, HUKENIS CYIb(aT

Ha6op "Kapbonatse!" (aMmMoHus kapOoHat, kanust kapoonar, meau (II) kapOboHAT OCHOBHOM, HATPHS
KapOoOHaT, HATpUs THAPOKApOOHAT)

Ha6op "®ocdarel. Cunukatel" (kamus MoHOTHIpoopTodocdaT, HATpPUs CHIMKAT 9-TH BOJHBIN,
Hatpus oprodocdar TpexaMemeHHbIH, HaTpus Turuapodocdar)

Hab6op "Aneratsl. Ponanuasl. Coequnenus xene3a" (kamus anerat, kanus ¢eppo(Il) rexcamumanun,
kanus ¢peppo (III) rekcannonua, kaaus poJaHu]l, HATPHS alleTaT, CBUHIIA alleTaT)

Ha6op "Coemunenus maprania" (kamums nepmanranat, mapranua (IV) oxcua, mapranma (1)
cynbdaT, Mapraiia XJI0pum)

Ha6op "Coenunenust xpoma" (aMMOHHS AMXPOMAT, Kalus AMXpomar, Kamus xpomat, xpoma (1)
XJIOpUJI 6-TU BOJIHBIIN)

Hab6op "Hutpatsl" (amoMuHusS HUTpAT, aMMOHUSI HUTpAT, Kallus HUTPAT, KajJbIUs HUTPAT, MEIU
() murpar, HaTpust HHUTpAT, cepebpa




KonnuecTBo eqMHHIY

Ne Haumenosanne Kpatkne npuMepHbIe TeXHHYECKHE XapAKTEPHCTHKH
o0opynoBaHust
HUTpAT)
Ha6op "Unaukatopsl" (J1akMouJ, METUIIOBBIN OpaH>KeBbIH, (heHO(TaNIEeHH)
Ha6op "Kucnopomacoaepxariue opraHudeckue BemiecTBa' (areToH, IITUIEPUH, TUITHUIOBBIA 3up,
COUPT H-OYTWUJIOBBIA, CHUPT H30AMMJIIOBBINA, CIUPT M300yTHIIOBBIN, CIUPT STHIOBBIM, (eHou,
(hopManuH, STUIECHIJIMKOJIb, YKCYCHO-ITUIIOBBIN 3QHp)
Ha6op "YrneBomopoasr" (6eH3uH, TeKcaH, He(Th, TOJIYOJI, IIUKIOTECKaH)
Ha6op "Kucnorsl opranmdeckue" (KHCIOTa aMHUHOYKCYCHasl, KHCJIOTa OC€H30HHas, KHUCIOTa
MacisiHasl, KHCJIOTa MypaBbUHas, KHUCJIOTa OJEMHOBAas, KUCJIOTa MaJbMUTHHOBAs, KHUCIIOTA
CTeapuHOBAs, KUCJIOTa YKCYCHAsl, KHCIIOTa LI[aBejeBast)
HaGop "VYrneBoapl. Amunbel" (aHWIMH, aHWIMH CEPHOKHUCIBIA , J[- TIIIOKO3a, MeETHIaMHH
TUAPOXJIOPH]I , CaXxapo3a)
Haznauenwue: neMOHCTpallMOHHOE,BU/T YIIAKOBKHU: KOPOOKa,
OIIMCAHUE: HAITNYHE
CocraB KOMILIEKTA:
Komnexnus "Bomokaa"
Konnekuus "KaMeHHbIH yromib U IpoayKThl ero nepepadotku’ Komnekus "MeTanisl u
cruiaBbl"
KOMILIEKT  KoJLIeKLuit Komnexuust "Munepansl 1 TopHbie mopoibl" (49 Bunos)Komnekuus "MuHepanbHbIe
3.3. ynoopenus" 1 mr.

n3 CIIMCKa

Komnekus "Hed1s u nponyktel ee nepepadbotku"Komnekuus "[1nactmaccsr"”
Komnexuus "Tormso" Komnexkuusa "HyryH u crans"
Komnekmus "Kayayk" Komnekmnug "Illkama tBepgoctu'

1T yay 11 pa
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HaGopel 111 MoAenupoBaHUsT CTPOEHHMS OpPraHMYECKUX BELIECTB(y4eHHYECKUE) He MeHee 4
IT.

OU3NKA

4.1.

ObopynoBanue TSt
JIEMOHCTPAIIMOHHBIX
OIIBITOB

CocTaB KOMIIIEKTA:

[ITaTuB neMOHCTpalMOHHBI: Ha3zHaueHWe: mpoBeleHUE JIEMOHCTPAIIMOHHBIX OTBITOB, OCHOBAaHUE,
CTEepPIKEHb, JIANTKH, KOJIbIIa, My(PTHI: HATHIUE

CTONNK MOIbEMHBIN:

Tun cronuka: yueGHbINH/Ta00paTOPHBIH,

OTIopa, CTEpP)KEHb BUHTOBOW, BHUHT PETYJIMPOBOYHBINA: Hamwuue, (PyHKIUS TOoabeMa W
OTIYCKaHUS CTOJIUKA: HATHIUE

HcTouHnK TMOCTOSIHHOTO M TIEPEMEHHOTO HampspkeHus: Ha3zHadeHue: I MUTaHUS PEryIupyeMbIM
TIEPEMEHHBIM U TTOCTOSIHHBIM TOKOM 3JICKTPHUYECKUX CXEM,

gacroTa, I'1: 50,

notpedisiemasi MoHOCTh, BA: 10

MaHoMeTp KUIKOCTHOM AeMOHCTpanuoHHbIN: HasHauenme: mis mamepenust aasieHus 10 300 mm
BOJISTHOTO CTO0JI0a BBIIIE U HU)KE aTMOC(EPHOTO JaBICHUS,

crexisinHas U-oOpa3Has TpyOKka Ha MOACTaBKE: HATMIUE

Kamepton Ha pezonancHoM smuke: HazHavueHnue: 11 JeMOHCTpAIMK 3BYKOBBIX KOJIeOaHUN U BOJIH,
JIBAa KAMEPTOHA Ha PE30HUPYIOLTUX SIIMKAX: HATUYHE,PE3UHOBBIA MOJIOTOYEK:

HaJIH4ue

Hacoc BakyymHBI c anekrponpuBofoM: HasHaueHue: co3paHuepaspsKeHUS WA
M30BITOYHOTO JABJICHUS B 3aMKHYTBHIX 00beMaX, OMBITHI: KUTICHHE KUAKOCTH MPU NOHIKEHHOM
JIABJICHUU, BHEIIIHEE U BHYTPEHHEE JIaBJICHUE U Jp.

Tapenka BakyymHas: Ha3HaueHue: JeMOHCTpaIIKs OTBITOB B 3aMKHYTOMOOBEME C pa3pekeHHBIM
BO3/1YXOM,

1 mrr.
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OCHOBAHHUE C KPaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIa, pe3UHOBas MPOKIIAAKa, dJIEKTPUYECKUN 3BOHOK:
HajIu4uue

Benepxo Apxumena: HaznaueHue: neMOHCTpanus JEMCTBUS )KUJIKOCTH Ha IIOTPYKEHHOE B HEE TEJIO U
M3MEpEHNE BEINYUHBI BBITAIKUBAIOIIEH CUJIBI,

BEJIEPKO, TEJIO LWINHIPUYECKON (POPMBI, IPYKMHHBIN AUHAMOMETP: HAJIUYUe

OrnuBo BozaymiHoe: Ha3HaueHue: neMOHCTpalus BOCINIAMEHEHUS! TOproUei CMECH NpHU ee ObICTPOM
CKaTHH,

TOJICTOCTEHHBIM LMIWHAP, MOPIIEHb Ha METAUIMYECKOM MITOKE C PYKOSITKOM, MOJCTaBKa JUIs
HWIMH/pA: HalT4YKe

[IpubGop nans neMoHCTpauuu JaBieHHs B KUIKOcTH: HasHaueHuwe: AeMOHCTpalus W3MEHEHHUs
JABJICHUS C TITyOMHOM MOTpy>KeHus,

JaTYUK JaBJICHMSI, KPOHIITEWH JJIsl KPEIUIEHHs Ha CTEHKE COCyla: HaIuiue

[Tpubop nmns memoHcTparuu atMochepHOro maBieHus (MaraeOyprckue mosymapus): HaznaueHue:
JE€MOHCTpAIMs CUITbI aTMOC(EPHOTO J1aBIEHUS,

JIBA Pa3bEMHBIX METAUTNYECKUX MOTyIIapUs ¢ MTPOYHBIMU PYUKaMH M XOPOIIO NPUILTH(POBAHHBIMU
KpasiMy, HUMIEIb C KPAaHOM: HAJIMYHE, CO3/IaBa€MOE BHYTPH IIAPOB BAKyyMMETPUUECKOE IaBJICHUE:
He meHee0,05 MI]a,

MaKCHUMaJbHOE pa3phiBatoliee ycuine: He menee 90 H

HaGop Tten paBHoro oObema: HasHaueHue: mjisi ompeneneHHss U CPaBHEHHS TEIJIOEMKOCTH U
IJIOTHOCTH PA3IMYHBIX TBEP/bIX MAaTEPUAJIOB,

UWJIMHAPHI U3 Pa3IMYHBIX MAaTEPUANIOB: HE MeHee 3 LIT.,KPIOUKU IS TTOABEIIMBAHUS

UWIMHAPOB: HATMYKE

HaGop Ten paBHOW wMmaccel: HasHauenue: nas ompeneneHus HUCPABHEHMIO INIOTHOCTH
pa3IUYHBIX MaTEpPHUAJIOB,
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CTpYT, HampasJisiolas TpyOKa: Hajau4ue

[Ipu6op Jlenua: Haznauenue: ans nccieroBaHus 3aBUCHMOCTHHAIIPABIICHUS! HHIYKIIMOHHOTO TOKa OT
XapakTepa U3MEHEHHUS] MarHUTHOTO MOTOKa,

CTOMKA C KOPOMBICJIOM: HAJIMYHE,

KOJIMYECTBO AJIFOMUHUEBBIX KOJIEIl: HE MEHee 2 IIIT.,[TPOpe3b B OJTHOM U3 KOJIEIl:

HajIu4uue

Marnut IyrooOpa3HbIi JEMOHCTPALIMOHHBI: Ha3nauenue: neMOHCTpanus CBOMCTB
MTOCTOSIHHBIX MarHuTOB,

TUI MarHuTa: HaMarHW4YeHHbIN OPYCOK, KOJIMYECTBO 1IBETOB MarHmTa:

He MeHee 2,0003HaueHHe MOJIF0COB MarHuTa: HaJluune

MarsutT MOJOCOBOM  JIEMOHCTpalMoHHBIM  (mapa):  Ha3nadeHwue:meMoHCTpaIusi CBONCTB
IMOCTOSIHHBIX MarHUTOB,

TUI MarHuTa: HAMarHWYeHHbIN OPYCOK MPSIMOJIMHEHHOMN (OPMBI, KOJIMYECTBO [[BETOB MarHUTa:

HE MeHee 2,

0003HaUYEHNE MOJIOCOB MarHuTa: HaJIM4ue

Crpenkn MarHuTHble Ha IUTathBax: Ha3HaueHuwe: JOEeMOHCTpalMsl B3aWMOJCHCTBUS IOJIFOCOB
MAarHuTOB, OPUEHTALIMA MarHuTa B MarHUTHOM TIOJIE,

HaMarHW4YEHHas CTPEJIKa: HaJIu4Ke, KOJIMYECTBO [IBETOB MarHUTa: He

MEHee 2,[T0ICTaBKa: HAJIUYue

Habop nemonctpammonuslii "Dnekrpocratuka’ (3meKTpockomnsl (2 mT.), cyaTad (2 IIT.), majoydka
CTEKJISIHHAS, MTAJI0OYKa Y00HUTOBAs, ITATHBbI H30JUpYyromue (2 miT.)

Mamuna »5nexkTpodopHas WM BBICOKOBOJIBTHBIM HCTOYHUK: HaszHauenue: ans MOJTy4eHHUS
3IEKTPUUECKOTO 3apsAJia BBICOKOTO MOTEHIMAa U MOJYyYEHUs1 UCKPOBOIO pa3psa,

JUCKH Ha CTOMKAX: HAaJIU4He,
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KOJIMYECTBO JICHICHCKUX 0aHOK: HE MEHee 2,I10JICTaBKa: HaJIu4ue

KommexT mpoBojioB: [[nmuna: He menee 500 mm - 4 it , 250 mm - 4 mit., 100 MM - 8 mIT., HA3HAYEHUE:!
JUTSI TIOIKJTFOUEHHMSI JIEMOHCTPAIMOHHBIX TPUOOPOB U 000PYIOBAHUS K UCTOYHHUKY TOKA, JIJIsT COOPKHU

ANEKTPUYECKUX LIeNeH, BKI0Yast 3JIeMeHThI U3 paboThl "[loCTOSHHBINAIEKTPUYECKHUM TOK"

4.2.

Ob6opynoBaHue Ut
Ja00paTOPHBIX PabOT M
YYCHHUYECKUX  OIBITOB
(Ha 0a3e KOMILICKTOB
st OI'D)

[TaTuB 1a00paTOPHBIN C IEPKATEIIMUBECH] IEKTPOHHbBIE

MeH3ypKa, npejaen m3mepenns 250 miaunaamometp 1H

nuHamometp SH

IUJIUHIP CTAIHOM, 25 cM3 MWIMH]IP aTFOMUHUEBBIN 25 cM3

IWJIUHIP aTFOMUHUEBBIN 34 cMm3

IUAJTUHAP TUIACTUKOBBIA 56 cM3 (11 m3mepenus cuibl Apxumena)npyxkuaa 40 H/m

npyxkuna 10 H/m

rpy3bl 110 100 r (6 mT.)

rpy3 HaOOPHBINA yCTaHABIMBAET Maccy ¢ marom 10 rMepHas JIeHTa, TMHEHKa,

TPaHCTIOPTUP

OpYCOK C KPIOYKOM U HUTBIO

Hampasisomas JuinHoi He MeHee 500 MM. J[ommkHbI ObITH 0OecnieueHbI pa3Hble KO3 (OUIIUEHTHI
TpeHHst OpyCKa MO HAMPABJISIOMIECH CEKYHIOMEp JICKTPOHHBIN € JaTYMKOM

HaIPaBJIAIOIIAs CO IIKATON

OpYCOK JIEpEBSIHHBIN C MyCKOBBIM MarHUTOM

HUTSHOM MasATHHUK C TPY30M C ITyCKOBBIM MarHUTOM U C BO3MOKHOCTbIO U3MEHEHHUSI [UTMHBI HUTU
phIyar

4 .
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OJIOK MOJIBMYKHBIN OJIOK HETIOBUKHBIH

KaJIOPUMETP TEPMOMETP

WCTOYHHUK TUTAHHUS TOCTOSTHHOTO TOKa (BBIIPSMHTENb C BBIXOJHBIM HampsbkeHuem 36-42 B wm
OatapeifHblil 6JI0K ¢ BO3MOKHOCTBIO PETYIHMPOBKH BBIXOJHOTO HANPSKEHUS
BOJIbTMETP JABYXIIpeaenbHbli (3 B, 6B) amnepmerp aByxnpenenbHbIN

(0,6A, 3A)pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbIH pe3nucTop (peoctat) 10 10 OMcoeqMHNTENFHBIE IPOBO/IA,

20 .

KITI0Y

Ha0Oop MPOBOJIOYHBIX PE3UCTOPOB pIS

cobuparomas n1uH3a, poxycHoe paccrostaue 100 MM coOuparoras JIMH3a,
dhokycHoe paccrossare S0MM paccenBaromas JInH3a, POKyCHOE PacCTOsIHHE -75MM
9KpaH

ONTUYECKAsl CKaMbsl

crnaiig «Mojienb npeaMeTa»o0CBEeTUTENb

MOJIYLIWJIMHAP C TUIAHIIETOM C KPYTOBBIM TpaHcnopTupoM [ Ipubop mist usydenus
ra3oBbIX 3aKOHOB

Kanunnsipet

Hudpakuronnas pemetka 600 mrpuxos/mMMm JudpakiuonHas pemierka

300 mwTpuxos/MM3epKao

Jlazepnas ykaska
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[Monsipoun B pamkelllenn FOnra Karymika moTox
bnok nuonos

brnox konnencaroposKomnac

Maraut DneKTpoMarHuT

Onunku xene3Hbie B OaHKe

TexHoJorn4yeckas HaNnpaBJIC€HHOCTD

OO6pazoBaTeIbHBIN

KOHCTPYKTOP JJIA

1. | mpakTUKH 0JIOYHOTO

MIPOrPaMMHUPOBAHHUS
KOMILJIEKTOM JJaTYUKOB

C

PoGoToTexHuveckuii HaOOp MpeaHa3HAUCH JJIs M3YYEHUS OCHOB POOOTOTEXHUKH, JETAJNCH, y3JIOB U
MEXaHH3MOB, HCOOXOIUMBIX I CO3JaHHUS pOOOTOTEXHUYECKUX YCTPOMCTB.

HabGop mpencraBiser coO0H KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, COCIUHUTEIBHBIX JJIEMECHTOB H
ANMEKTPOTEXHUICCKHX KOMITIOHCHTOB.

Hab6op mo3BossieT coOuparthk (M MporpaMMHpOBaTL COOMPACMBIEMO/ICIIN), U3 3JICMEHTOB, BXOISAIIUX B
€ro COCTaB, MOJICIM MEXAaTPOHHBIX M POOOTOTEXHUYECKHUX YCTPOMCTB C aBTOMATHU3WPOBAHHBIM
yIpaBjICHUEM, B TOM 4YHCIE Ha KOJIGCHOM XOJy, a TakKe KOHCTPYKIIMH, OCHOBAaHHBIX Ha
HCII0JIb30BaHUU Tiepeiay (B TOM YHUCIIe YePBSIUHBIX M 3y04aThiX), @ TAKIKE PHIYAroB.

CBETOJIMOIHBIN MaTPUYHBIN AUCILICH ¢ OSJION MOJACBETKON HAKOHTPOJLIEpE

KoaundecTBo mopToB BBOAA/BBIBOIA HA KOHTpOJLIepe He MeHee 6Kom4ecTBO KHOTIOK HE MEHEe

4

OO0111e€e KOJIMYECTBO JIEMEHTOB: HE MeHe 520 1T, B TOM 4HCIe:

1) mporpamMMupyeMblii OJIOK yIpaBJIeHHUs, KOTOPbIA MOXET pab0TaThaBTOHOMHO U B IOTOKOBOM
pexume;

2) CepBOMOTOPBI

3) IaTYHK CHIIBI

1 mrr.
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4) maT4uK pacCTOSHHS

5) naTuuk 1BeTa

6) akkyMmynsaTopHas barapest

7) IlnacTUKOBBIE CTPYKTYpHBIC 3JIEMEHTHI, BKIIOYAs mepHopupoBaHHBIC IJIEMEHTHI: Oallku, KyOWKH,
OCH U Bajlbl, COCJUHUTEIbHBIE DJIEMEHThl K OCSAM, IIECTEPHU, NpEeAHA3HAUYEHHbIE U1 CO3AAaHUsA
YepBSYHBIX U3yOUATHIX TEepead, COCTMHUTENBHBIC U KPETIEKHBIEC DJIEMEHTHI;

7) [Tporpammuoe obecrieueHue, HCITOJIh3YEMOE TUTST MIPOTPaMMHUPOBAHUS
coOupaeMbIX POOOTOTEXHHMYECKUX MOJIENed M YCTPOMCTB, JOCTYHNHO Ul CKAauMBaHHUsS U3 CETU
HNHutepHer

O6pazoBarenbHbBIN

Ha6op 110 MCXaHHKC,

MEXaTPOHUKE
pPOOOTOTEXHUKE

u

KoMmrekT asst u3ydeHust OCHOB 3JIEKTPOHUKU U pOOOTOTEXHUKH

HaGop pomkeH ObITh mpenHa3HayeH A NPOBEACHMUSI Y4YEOHBIX 3aHATUNA MO DBJIEKTPOHUKE U
CXEMOTEXHHUKE C IIeJIbI0 M3Y4YeHUs HauOoJyiee pacrpOCTPAHCHHOW 3JIEMEHTHOW 0a3bl, MPUMEHSIEMON
JUI WHXXEHEPHO- TEXHUYECKOr0 TBOPYECTBA Ydallluxci U pa3pabOTKu y4eOHbIX Mojeseil poOOoToB.
Habop nomxeH mo3BoJIATh y4aluMcsl Ha IPAKTUKE OCBOUTH OCHOBHBIE TEXHOJIOTUU MPOEKTUPOBAHUS
POOOTOTEXHUYECKUX KOMILJIEKCOB Ha MpUMepe Y4eOHBIX Mojenell poOOTOB, a TakkKe H3yYUTh
OCHOBHBIE TEXHUYECKUE PEIICHUs B 00J1aCTH KHOEPHETHUECKUX U BCTPAUBAEMbIX CUCTEM.

B cocrtaB koMIUIeKTa JOJDKEH BXOJUTh HAOOp KOHCTPYKTHBHBIX 3JIEMEHTOB Uil COOPKM Makera
MaHUIYJSIUOHHOTO PO00Ta, KOMIUIEKT METAJUIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB Ui COOpPKH
MakeTa MOOHJIBHOTO po0oTa M T.II.

B coctaB komIUIeKTa BXOJAUT HAOOP AJIEKTPOHHBIX KOMIIOHEHTOB JJIsl U3YUEHHSI OCHOB DJICKTPOHHUKH U
CXEMOTCXHUKH, a TaKKe KOMIUIEKT IPHUBOJOB M JaTYUKOB PA3IMYHOTO THIA IS pa3paOdOTKU
POOOTOTEXHUYECKUX KOMILIIEKCOB.

B cocTaB xoMmiekTa JOMKHO BXOAUTH: MOTOPHI C SHKOJEPOM — HE

1 mrr.




HaunmMenoBanue
o0opynoBaHust

KpaTkue npuMepHbIe TeXHUYECKHE XapaKTePHCTHKHA

KonnuecTBo eqMHHIY

MEHee 2UIT, CEepBONPHUBOJ OOJbIION - HE MeHee 4IIT, CepBONPHUBOJA Malblii - HE MEHee 21T,
WHOQpPAKpacHbI JaTYMK - HE MEHee 3T, YNbTPa3ByKOBOM JaTYMK - HE MeHee 3IIT, JaT4uK
TEMIEPATypbl - HE MEHee lIT, JaTYMK OCBEIIEHHOCTH - HE MeHee lIT, Habop AJIEKTPOHHBIX
KOMIIOHEHTOB  (pE3UCTOpbI, KOHIEHCATOPbI, CBETOAMOAbI PAa3JIMUYHOTO HOMHHANA), KOMILJIEKT
MPOBOJIOB /Il OecrnaeyHoro MpOTOTUIIMPOBAHUSA, IUIaTa OecrnaeyHoro MPOTOTUIHPOBAHUS,
AKKyMYJISITOP U 3apsiAHOE YCTPOMCTBO, .

B cocTaB xoMIurekTa J0DKEH BXOIUTH IMMPOTPAMMHPYEMBIH KOHTPOJIIED, POTPAMMHUPYEMBIN B cpefie
Arduino IDE waum  aHaJOTHMYHBIX ~ CBOOOJHO  PacIpOCTpaHSEMbIX  cpelax — pa3pabOTKH.
[IporpaMmupyeMblii  KOHTPOJUIEp JOJDKEH 00JajaTh MOPTaMH I TOJKITIOUEHUS IH(POBBIX U
aHaJIoroBhIX ycTpoiicTs, nutepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wmu WiFi.

B cocraB kommiekTa JODKEH BXOAMTh MOJIYNb TEXHHYECKOTO 3pEHMsI, MPEACTABIAIOMUNA OO0
BBIYHMCIUTEIBHOE YCTPOICTBO CO BCTPOEHHBIM MHUKPOIIPOILIECCOPOM (KOJ-BO sAlep - He MeHee 41T,
gacTtoTa sigpa He MeHee 1.2 [T, o6bem O3V - He meHee 512M6, 00beM BCTPOCHHOW MaMSTH - HE
Menee 81'0), MHTETpUPOBAHHOW KamMepo (MaKCHMaIbHOE Pa3peIIeHHe BUICONIOTOKA, TTePEaaBaeMOTO
o unrepdericy USB - He menee 2592x1944 en.) u onTuveckoit cucteMoil. Moyib TEXHUYECKOTO
3peHusi OJKEH 00JIajaTh COBMECTUMOCTBIO C Pa3IMYHBIMH IMPOTPaMMUPYEMBbIMU KOHTPOJUIEpAMU C
nomotbio uHTEpdeiicop - TTL, UART, 12C, SPI, Ethernet. Moaynb TeXHUYECKOTO 3pEHHUS JAOKCH
MMETh BCTPOCHHOE IMPOrpaMMHOE OOecliedyeHrne Ha OCHOBE OIEpPallMOHHOM cucTembl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPOIKY CUCTEMbl MAaIITMHHOTO 00Y4eHHUs MapaMeTpOB HEHPOHHBIX
ceteit ans  oOHapyXeHHs OOBEKTOB, OMNpeAeNeHUs WX MapaMeTpoB U JalbHEUIIeH
HJICHTU(DUKAITUH.
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Kommnexkr pomkeH oOecneunBaThb BO3MOYKHOCTb H3YYEHMsI OCHOB pPa3pabOTKU MIpPOTpaMMHBIX H
anmnapaTHBIX KOMILJIEKCOB MH)KEHEpHBIX cUCTeM, pemieHuid B cdepe "MHTepHer Bemieil", a Taxke
peleHnii B

o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIJIEKTa U MAITUHHOTOO0yUYEeHUSI.

Kom

NnbITEPHOE 000PY10BAHUE

HoytOyxk

®dopm-dakTop: HOYTOYK;

Kecrtkas, HeoTKIIIOYaeMas KJlaBuatypa: Hamuue; Pycckas packianka KiaBAaTyphI:

Hannuue; Jlnaronans 3kpaHa: He MmeHee 15,6 nroiiMoB; Pa3penienne skpaHa: He

meHee 1920x1080 nukceneit; KonndecTBo anep npoueccopa: He MeHee 4;

KomnnuectBo 10TOKOB: HE MeHee 8;

bazoBas TakToBas yactorta npoueccopa: He meHee 1 I'T'; MakcumanbHas TakKTOBasi 4acToTa
nporieccopa: He Mmenee 2,5 ['T; Kamr-mamsate mponieccopa: He MmeHee 6 MOaiiT;

OO0beM yCTaHOBIIGHHOM OTIepaTUBHOM MaMsITH: He MeHee 8 ['0aiiT; O0beM moaaep:KkuBaeMoit
OTIEPATHBHOM MaMATH (711 BOBMOXXHOCTHPACIIUPEHUs): He MeHee 24 ['6aiiT;

O0bem HakonuTeld SSD: He menee 240 I"6aliT;

Bpemst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 JacoB;

Bec HOoyTOyKa ¢ yCTaHOBJIEHHBIM aKKymynsaTopom: He Oosee 1,8 kr; Buemnwuii uarepdeiic USB
cTanaaprta He Huxe 3.0: He MeHee TPeXCBOOOTHBIX;

Buemnuit unrepgeiic LAN (ucnosib30BaHuE NEPEXOHUKOB HEMIPEYCMOTPEHO): HATTMYUE;
Hannuue monyneit u uarepdeiicoB (MCoib30BaHue MEPEXOTHUKOB HemperycMoTpeHo): VGA,
HDMI,

bectipoBoanas cBsa3p Wi-Fi: mHanuuue ¢ moaaeps;kkoi cragmaapra IEEE802.11n wnu coBpemenHee;
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Web-kamepa: nanmuune; Manunynsatop "Mblib": HaJTH4YKE;

[IpenycraHoBIeHHAs OTIEPAIMOHHAS CHCTEMA C TPaUIECKUMITOIE30BATEITECKUM
unrepdericoM, odbecrneunBaromias paboTy paclpoCTpaHEHHBIX 00pa30BaTEIbHBIX U
0O0IIECHCTEMHBIX TIPUIIOKEHUI: HaTMUIHeE.

Moy (mpuHTED,
CKaHep, KOTIHUD)

Tun ycrpoiictBa: MOV (pyHKIMN e4aTy, KOMUPOBAHUS,CKAHUPOBAHMS);

®opmar Oymaru: He MeHee A4;l[BeTHOCTH: YepHO-0eIblif;

TexHonorus nevaru: jgazepHas

MakcumanbHoe paspenieHue medatu: He Mmeaee 1200%1200 touek; Murepdeticer: Wi-Fi,
Ethernet (RJ-45), USB.
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