-V
MIHICTEPCTBO OCBITH 1 HAYKH YKPATHU
HAKA3
22.06.2016 Ne 704
3apeecTtpoBaHo B MiHiCTEpCTBI

focTuii Ykpainu

28 numHs 2016 p.

3a Ne 1050/29180
[Ipo 3arBepmxenHs TumoBoro mepeniky 3aco0iB HaBYaHHS Ta OOJaJHAHHS HABYAJIBHOTO 1 3arajJbHOr0 MpPU3HAUEHHS [UIsi KaOiHETIB MIpPUPOTHUYO-
MaTeMaTUYHUX MPEAMETIB 3aralbHOOCBITHIX HAaBYAIbHUX 3aKJIa/IiB
I3 3MiHaMH, BHECEHUMU 3TiAHO 3 Haxkazom MinicrepcTpa OCBITH i HayKu
Ne 1036 Bix 14.07.2017}
Binnosinno no wactunu npyroi crarti 44 3akoHy Ykpainu «l[Ipo 3arampHy cepenHio OCBiTy», MyHKTY 8 IlonoxeHHs mpo MiHICTEpCTBO OCBITH 1 HAyKH
VYkpainu, 3aTBepKeHoro nocranoBoro Kadinery MinictpiB Ykpainu Big 16 sxoBtHS 2014 poky Ne 630, HAKA3VIO:
1. 3atBepautu TumoBuii mepenik 3aco0iB HaBYaHHS Ta OOJaJHAHHS HABYAJIHHOTO 1 3araJlbHOTO MPU3HAYECHHS IS KaOiHETIB MPHUPOIHUYO-MAaTeMaTHUYHUX
MPEeIMETIB 3arallIbHOOCBITHIX HAaBYAJIbHUX 3aKJIa/liB, IO JOJAETHCS.
2. JlenapraMeHTy 3arajibHO1 cepeHboi Ta AouKiabHOi ocBiTH (KoHoHenko FO.I'.) 3a0e3neunTu nojaHHs Ha Aep)KaBHY peecTparito 10 MiHicTepcTBa FOCTHIIIT
VYkpaiHnu 11bOoro Haka3y B yCTAHOBJICHOMY 3aKOHOJABCTBOM MOPSAIKY.
3. YmpaBniHHIO 3B’43KIB 3 TPOMAJCHKICTIO Ta 3a0e3neueHHs JisiabHOCTI MiHicTpa (maTpoHaTHa ciyx0a) 3a0e3neunTu omyOJiKyBaHHsS TUIOBOro mepemiky
3aco0iB HaBUaHHs Ta OOJaJHAHHA HABYAJNBHOTO 1 3arajlbHOTO MPU3HAYEHHs Ui KaOlHETIB MPUPOJHUYO-MATEMATHMYHUX MPEAMETIB 3aralbHOOCBITHIX
HaBYaJIbHUX 3aKkialiB B «IHdopmaniiiHoMy 301pHUKY MiHicTepCTBa OCBITH 1 HayKu YKpaiHW» Ta PO3MICTUTU Ha odiliiiHOMY BeO-caiiTi MiHicTepcTBa MICs
HaOpaHHS YMHHOCTI IIUM HAKa30M.
4. JlemaprameHntaMm (ympaBJiHHSIM) OCBITH 1 Hayku oOsacHux, KWiBChKOi MICHKOI Jep>KaBHHX aaMIHICTpallli MiJ 4Yac OCHAIIEHHS 3arajbHOOCBITHIX
HAaBYAJILHUX 3aKJIa/iB KepyBaTucCs THIOBUM TMepenikoM 3aco0iB HaBYaHHA Ta OONAJHAHHS HABUAIBHOTO 1 3arajlbHOTO MPH3HAYEHHS JUIs KaOiHETiB
MPUPOTHUYO-MATEMAaTUYHUX MPEAMETIB 3arajJbHOOCBITHIX HaBYAIbHUX 3aKJIa/I1B.
5. KoHTposib 32 BUKOHAHHSM I[LOTO HaKa3y MOKJIACTH Ha 3acTynHuka MinicTpa Xo63es [1.K.
6. Lleit Haka3 Habupae YUHHOCTI 3 THS HOro oQiiiHOro OnyOIiKyBaHHS.

Minictp JI.M. I'puneBuy


https://zakon.rada.gov.ua/laws/show/ru/z0974-17#n74
https://zakon.rada.gov.ua/laws/show/ru/651-14#n364
https://zakon.rada.gov.ua/laws/show/ru/630-2014-%D0%BF#n123
https://zakon.rada.gov.ua/laws/show/ru/z1050-16#n15
https://zakon.rada.gov.ua/laws/show/ru/z1050-16#n15
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TUITTIOBUMU ITIEPEJIIK
3aco0iB HABYaHHS Ta 00JIaIHAHHS HABYAJIBHOTO 1 3araJIbHOTO MTPU3HAYCHHS IS KaOlHETiB MPUPOJTHUYO-MATEMATHYHUX MPEIMETIB 3araJIbHOOCBITHIX
HaBYAJILHUX 3aKJIaIiB

[Mepenik i3 3MiHaMu, BHeceHHMH 3ri1HO 3 Hakazom MiHicTepctBa ocBitu i Hayku Ne 1036 Bix 14.07.2017}
JIMpeKTop nenapTaMeHTy

3arajibHOI CEpeaHbOI
Ta JOLIKIJIHLHOI OCBITH IO.I". KoHoHneHko
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3ATBEP/I’KEHO
Haka3 MinictepcTBa OCBiTH 1 HAYKH YKpaiHu
22.06.2016 Ne 704

3apeectpoBaHo B MiHICTepCTBI
IOCTHUIT YKpaiHH

28 nunHs 2016 p.

3a Ne 1050/29180

TUITIOBUMU ITEPEJIIK
3ac00iB HABYAHHS Ta 00JIaJHAHHA HABYAJIbHOIO i 3araJIbHOT0 MPU3HAYCHHS I Ka0iHeTIB NPUPOAHUYI0-MATEMATHYHUX
NnpeAMeTIiB 3arajJibHOOCBITHIX HABYAJIbLHUX 3aKJIA/1iB

1. Leit TumoBmii mepesik BU3HA4Ya€ BUMOTH JIO 3ac001B HaBYaHHS Ta OOJaJHAHHS, SIKUMHU MOBUHHI OyTH 00JIaJiHaHI KaOiHEeTH
O1oo0rii, Teorpadii, MaTeMaTUKH, PI3UKU Ta XiMii 3aTAIbHOOCBITHIX HABYAJIILHUX 3aKJIAJ(iB, BPAXOBYIOUM BUMOTU HOBITHIX TEXHOJIOT1i
BUKJIAJIaHHS MPEAMETIB IPUPOTHUYOTO ITUKITY.

Le#t TumoBwmii mepenik 3a0e3nedye €AuHI MIIXOAW 1 BUMOTH JI0 PIBHS HaJaHHS OCBITHIX MOCIYT MPUPOJHUYO-MATEMATHYHOTO
HaIpsiMy Ta PIBHI YMOBH 3700YyTTsI OCBITH /JIs BCIX YYHIB, BU3HAYA€ 3arajbHl Ta CIELiaibHI BUMOTH JI0 MAaTepiaibHO-TEXHIYHOTO
00J1aIHaHHS KaOlHETIB MPUPOJIHUUO-MATEeMAaTUYHUX MPEIMETIB 1 € 000B'I3KOBUM JIJIs1 3aCO01B HAaBYAHHS Ta HABYAJILHOTO OOJaJHAHHS,
[0 OyJIyTh 3aKyMOBYBATHCS TICJs HAOpaHHS YMHHOCTI IIMM HAaKa3oM, JJis BUKOPUCTAHHS B 3arajJbHOOCBITHIX HaBUAJBHHUX 3aKiagax
Jep>KaBHOI Ta KOMYHAJIbHOI ()OPMU BJIACHOCTI Ta pEeKOMEHAAIIMHUM JJIsl HAaBYAJIbHUX 3aKJ1a/11B 1HIO1 ()OPMU BJIACHOCTI.

2. Y npomy TumoBomy mepeniky TEpMiHUA BXKUBAIOTHCS Yy TAKUX 3HAYCHHSIX:

0JIOK — CyKYITHICTh B3a€EMOIOB’ I3aHUX €JIEMEHTIB, III0 BUKOHYIOTh MEBHY (PYHKII1I0;

repOapiif — KoJiekIlis (310paHHs) creriagbHO 310paHuX 1 3aCyIICHUX POCIUH, TPU3HAUYCHA /U1 HaBYAIbHUX ITIJICH;

3aco0M HaBYaHHS — YacTMHA OOJaJHAHHS 3aKja/iB OCBITH AK CYKYNHICTb MaTepiaibHUX OO’€KTIB, sIKI BUKOPHUCTOBYIOTHCS SIK
JDKEpEeIo 3HaHb Ta CIIPUSIOTH OpraHi3allii Mi3HaBaJbHOI JISJIbHOCTI 1 BUXOBHOMY BITUBY Ha YUHIB;

IHCTPYMEHTH HaBYaJIbHI — Py4YHI Ta MEXaHi30BaH1 3HApAIAsS abo mpuctpoi (0OpoOHI, MOHTaXKHI, KOHTPOJBHO-BUMIPIOBAJIBHI,
XYyJI0KHI, CaJIOBO-TOPOIH1), MPU3HAYEHI JIJIT BUKOHAHHS YYHSIMU MIPAKTUYHOT pOOOTH;


http://www.ukrndnc.org.ua/index.php?option=com_terminus&Itemid=194&termin=%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%96%D0%B2

KapTa HaBUajJbHa — KapTorpadiuHuil TBip BCTaHOBJIEHOTO (hopMaTy, 110 MoOya0BaHUi B KapTorpadiuHiii mpoekiii, y3araabHeHHHA
1 BUKOHAHWM y TIEBHIA CHCTEMI YMOBHHX MO3HAa4Y€Hb 300pa>KeHHS MOBEPXHI 3eMJIl, 1HIIOr0 HEOECHOTO Tijla Y HA3€MHOTO MPOCTOPY 3
PO3MIIIEHUMH Ha HUX 00’ €KTaMH PEaIbHOT AIMCHOCTI, 3MICT SIKOTO BU3HAYA€THCS HAaBYAJILHUMU MPOTpaMami;

KOJIEKIIisl — 310paHHs OJMHOPIAHUX MPEAMETIB, miaiOpaHuX 3a POJOBHUMH Ta CHUCTEMATH30BAHMX 3a BUIOBUMHU O3HAKAMH, SIKE
BUKOPHCTOBYETHCSA SIK HABUAJIHbHO-HAOYHUI MOCIOHUK;

KOMILJIEKC — CHCTeMHa KOMOIHAIisl Oynb-sSKWX BHIB 3ac00iB HaBYaHHs, OOJaJHAHHS, HABYAIBHUX BUAAHb, (DYHKITIOHAIBHO
OB’ SI3aHUX MK COOOIO Ta OPTaHi30BAHMX SIK €IMHE IT1JI€ IJIs1 3a0€3TMCUCHHS TOCATHEHHS BU3HAYCHOI HAaBYAIbHO-BUXOBHOI METH;

KOMIUIEKT — Ha01p Oyab-sIKUX BUIIB 3acCO0IB HaBYaHHS, 00JaJHAHHS, HABYAJIbHUX BUJIaHb, 3MICTOBHO I1OB’I3aHUX Mk CO00I0 Ta
pU3HAUYEHUX JUIs 3a0€3MeUeHHs JOCATHEHHS] BU3HAUE€HOT HaBYaJIbHO-BUXOBHOI METH;

MakeT — PI3HOBUJ MOJIEl HaBYAJIbHOI, IKa € 00’€MHO-IIPOCTOPOBOI0 KOMIIO3HIIIEI0 KOMIUIEKCY CTPYKTYPHO B3a€EMOIIOB’ SI3aHUX
OKpEMHUX 00’ €KTIB, 1110 BUBYAETHCS a00 BUKOPUCTOBYETHCS B HABYAIbHO-BUXOBHOMY IPOLIEC;

MeOIi — pyxome MaiiHO a0o MaifHO, fK€ Ha BIJMIHY BI1J] HEPYXOMOIO MOXKHA TIEPEMINIYBAaTH 1 K€ BUKOPUCTOBYETHCS SIK
oOJaJIHaHHS 3arajbHOTO MPU3HAYEHHS;

MIKpoIpenapaTy — ApioH1 00’ €KTH, K1 BaXKKO PO3MI3HATA HEO30POEHUM OKOM (1[Il OPTaHi3MU, KIIITUHU Ta 3pi3H KJIITHH 1 TKAHUH
POCIIMH, TBAPHUH 1 JIIOAUHM) 1 SIK1 TOTPEOYIOTh BUKOPUCTAHHSA €JIEKTPOHHOI Ta ONTHUYHOI anaparypu;

MOJIeJIb HaBYaJIbHAa — 3aci0 HaBYaHHS MEPEBAXHO JEMOHCTPAI[IHHOTO TUIY, IO CIPOLIEHO BIATBOPIOE 00’ €KT BUBYEHHS, AKIIO
HOro HEMOXKJIMBO a00 CKJIaJHO JEMOHCTPYBaTH B HATYpPaJIbHOMY BUIJIAJL, 00’€MHE a00 IUIOLIMHHE BigoOpaxeHHs (Koris) 00’€eKTa,
IPOLIECY UM ABUIIA, B3aEMO3B’SI3KIB MIXK X YaCTMHAMM, 3 OLIBIIOK a00 MEHIIOK YMOBHICTIO Y BIATBOPEHHI MPHUHIIMIIB, BIACTUBOCTEN
OynoBu Ta GyHKI[IOHYBaHHS, 1110 BUBYAIOTHCS UM BUKOPUCTOBYIOTHCS B HABYAIILHO-BUXOBHOMY TPOIIECi;

MYJISDK — PI3HOBHJ] MOJIEJl HABYAIbHOI, SKUH MaKCHUMAaJbHO HAOJIM)KEHO BIATBOPIOE 30BHIIIHI BJIACTHBOCTI 00’€KTa, IO
BUBYAETHCS, ITHOPYIOYU HOTO BHYTPIIIHIO Oy /I0BY;

Ha01p — CYKyMHICTh OJTHOPIAHUX MPEAMETIB, SIKI pa30M CTAHOBJIATH IIOCH IILJIE;

oOJiaJiHaHHS HaBYaJbHE — YaCTHHA 3ac00IB HABYaHHS SIK CYKYITHICTh MaTepialbHUX 00’ €KTIB, SIKI 32CTOCOBYIOTHCS ISl Mepeadi
HaBYaJIbHOI 1H(pOpPMAIIi 1 B OKPEMHX BUITaJIKaX BUKOPUCTOBYIOTHCS SIK JPKEPEIO 3HAHB;

MOCYJT — TIOPOXKHUCTI BUPOOU 31 CKJIa, TJIMHU, TUTACTMACH, METATy Ta 1HIIMX TBEPAUX MaTepialiB, MPU3HAYEHI JJIs 30epiraHHs
PEYOBHH, JIKAPCHKUX MPENapariB TOIIO;

Ta0NUI HaBYaJIbHA — JIPYKOBAHUM JIMCTOBUM HAOYHHMM MOCIOHUK, IO MICTUTh IU(GPOBUN UM TEKCTOBUW Marepiai, MaJlOHKH,
rpadiuHi 300pakeHHsI U1 UIIOCTpallii TeMH YW PO3JUTYy HaBYalIbHOI MpOrpaMu 3 PO3TAIIYBAaHHAM iX 3a MEBHOKI CHUCTEMOIO 1
NpU3HAYEHUH JJI9 JEMOHCTpAllli B YMOBAaX HaBYAIbHOI ayqUTOPIi;



TEXHIYHE 3aBJJaHHS — JJOKYMEHT, 1110 BCTAHOBJIIOE OCHOBHI MPU3HAYEHHS, TOKA3HUKH SIKOCT1, TEXHIKO-€KOHOMIYHI Ta CIelialbH1
BHUMOTH JI0 BUPOOyY, 00cATy, cTaaii po3pobiaeHHs Ta CKJIaay KOHCTPYKTOPCHKOI JOKYMEHTAIII.

3. OcHalleHHs 3aralbHOOCBITHHOT'O HABYAJIBHOTO 3aKJIay TOBUHHO BiATIOB1IaTH BUMOTAM:

JIep’)KaBHUX OCBITHIX CTaHAAPTIB;

HEOOX1THOCTI 1 JOCTaTHOCTI OCHAILIEHHSI OCBITHHOT'O MIPOIECY I MOBHOT peatizallii OCHOBHUX OCBITHIX IPOTpam;

KOMIUIEKTHOCTI 1 MOJYJIBHOCTI, IIO JO3BOJSIOTH pPEali3oByBaTH pI3HI OCBITHI HPOrpaMu, 3 YypaxyBaHHSIM peaTbHUX
0COOJIMBOCTEH 3arajbHOOCBITHIX HAaBYAJIBHUX 3aKJIAJlIB Ta OCHOBHUX OCBITHIX MpPOTrpaM, pi3HUX POOOUYMUX MpOrpaM Ta HaBYAIbHO-
METOJMYHUX KOMIUIEKCIB, HAMIPSMIB MO3aypPOYHOI JISUTBHOCTI, @ TAKOX THIIMX MOTPeO yYaCHUKIB OCBITHBOTO MIPOILIECY;

BIJIMOBIHOCTI CaHITapHO-TIT€EHIYHUM BHMOTaM, MOXKEXKHIN Ta eleKTpoOe3nelli, BUMOraM OXOPOHH 370pPOB'S YUHIB 1 OXOPOHU
mpaili MpaiiBHUKIB OCBITHIX YCTaHOB;

YHIBEPCAIBHOCTI — MOKJIMBOCTI 3aCTOCYBaHHSI HABYAJILHOTO O0JIaIHAHHS ISl BUPIIIICHHS! KOMIUIEKCY 3aB/IaHb y HaBUaJIbHIN 1
M03aypOoYHil AISUIBHOCTI, B PI3HUX MPEIMETHHUX TaTy35X, 3 BAKOPUCTAHHSIM PI3HUX METOJAMK HaBUAaHHS TOIIO;

320€3Me4YEeHOCTI EPrOHOMIYHOIO PEXKUMY POOOTH YHACHUKIB OCBITHBOTO ITPOLIECY;

Y3TOJIKEHOCTI CIUIBHOTO BUKOPUCTAHHS (3MICTOBOT0, (PYHKI[10HAIBHOTO, TEXHOJIOTTYHOT O, IPOIPAMHOIO TOIIO).

4. Kommiekraiisi kaOlHETIB MNPUPOAHUYO-MATEMATUUHUX MPEAMETIB IIKUIbBHUMU MeEOJISIMA Ta HaBYaJIbHO-METOJAUYHUMU
MartepianamMu 3A1MCHIOeThCA BIAMOBIAHO 10 [lojokeHHA mNpo HaBYaidbHI KaOIHETH 3 NPHUPOJAHMYO-MATEMATUYHUX MPEAMETIB
3araJlbHOOCBITHIX HABYAJIbHUX 3aKJIa/iB, 3aTBEPKEHOT0 Haka3oM MiHiCTepCTBa OCBITH 1 HAYKH, MOJIOI Ta ciopty Bif 14 rpyaus 2012
poky Ne 1423, 3apeectpoBanoro y Minictepctsi roctuilli Ykpainu 03 ciuns 2013 poxy 3a Ne 44/22576.

5. 3aco0u HaBuYaHHS Ta HaBYaJbHE OOJQAHAHHS, 10 MOCTABJSIOTHCS T4 BUKOPUCTOBYIOTHCS Y HAaBYAJIbHO-BUXOBHOMY IMpOIleci
3araJIbHOOCBITHIX HaBYAJIBHUX 3aKjajiB, MOBHHHI MaTH Ha MOMEHT ITOCTaBKH BHCHOBOK JEP)KaBHOI CaHITapHO-EITiIeMiONOTTIHOL
eKCIIepTU3H, Ta/ab0o TEXHIYHWA MachopT Ha BHUpPIO, Ta/abo AEKIapalliro Mpo BIAMOBIAHICTF BUMOTAM TEXHIYHUX PETJIaMEHTIB; OyTu
YKOMIUIEKTOBAHUMH 1HCTPYKIIISIMU TPO BUKOPUCTAHHS Ta 30€epiraHHd BHKJIQJICHUMH YKPAaiHCHKOIO MOBOIO, Ta OOOB’SI3KOBUM
METOJAMYHUM 3a0€3MeYEHHAM JJIs IEMOHCTPALIITHUX, TPAKTUYHUX Ta Ja0OPATOPHUX POOIT BIANOBIAHO JO HABYAJILHOI IPOTPAMH.



6. Komn’totepHe Ta MynbTUMeiHE OOMagHaHHS AJs KaOiHeTiB Oiojorii, reorpadii,

BIJIMTOBIIaTH BUMOTaM, HaBEACHUM Yy Taoymii 1:

MaTeMaTHKHU, (PI3UKH Ta XiMil TOBHHHO

Tabmunga 1

Hasga
3ac00y/00J1aTHAHHSI

TexHiune 3aBaanHsa

JemoHcTpauii Ta 1aGopaTopHi po6oTH
(32 HABYAJILHOIO NMPOTPAMOI0)

KiabkicTs

1

2

3

4

I. Komn'toTepHe Ta MyJIbTHMe/iIHE 00/1a1HAHHSA

1. MyabsTuMeniiine
00/1aTHAHHSA

1.1. KommjaekT MyabTuMeaiiHoro ooagHanns. Tum 1
A) IHTepaKTHMBHA J0LIKA:

JIOIIKA TIPSIMOT MPOEKIIii 3 MOXKIIUBICTIO HACTIHHOTO KPIiTUICHHS,

poOoua moBepXxHs OIJIOT0 KOIBOPY, TBEPAA, 31 CIICIiaIbHUM aHTHOIHCKOBUM ITOKPUTTSIM,
CTIMKHM JI0 YIIKO/KEHb, PO3paxoBaHa, 30KpeMa, Ul NIChMa Ha Hiil MapkepaMu Ha BOJSIHIN OCHOBI;

MiHIMaIBHIHA PO3MIp IHTEPAKTUBHOTO TPOEKIIHHOTO 300payKeHHS aKTUBHOI TOBEPXHI JOITKH —
HE MEHIIIe HiX AiaroHans 777 (195 cm) npu criBBigHOMmEHHI cTOpiH 4:3 (mmpuHa 156 cM, Bucora 117
cM). Poamip npoekniiiHoro 300paskeHHs Ma€ 30iraTucst 3 akTHBHOIO TIOBEPXHEIO JIOIIKH BiAMOBIAHO 10
il po3MipiB Ta aCHEKTHOTO CITiBBIIHOLICHHS;

JIOIIIKa IIOBMHHA 3a0e3MeuyBaTH MOXIIMBICTh YIIPABIIIHHS KOHTEHTOM O€3I0CEpEaHbO 32
JIOTTIOMOTOFO TOTHKIB MAJIBI[IB PYKH a00 MapKepa;

JOTHKOBA TEXHOJIOTIS IOMIKK MOBHHHA MIATPUMYBATH: HE MEHIIIE 6-TH OJIHOYACHHUX JJOTHKIB,
cTanaapTHi GyHKLIT MULI, TPUHAKMHI JIIBOT Ta MPaBOT KHOMOK MUIII Y TOYI AOTHKY JIO0 aKTHBHOT
noBepxHi; GpyHKIio multi-touch;

pO3aiibHA 3IaTHICTH MO3UIIIOHYBAaHHS NOTUKY — He MeHIIe Hix 4000%4000 To4oK;

tun iHTepdeticy — USB;

JIOBXKHWHA 1HTep(eiCHOro Kabeo — He MEHIIIa, HiXK HeoOXiTHa LTS T KITIOYSHHS IPUCTPOIO 10
MIEpCOHAIBHOTO KOMII I0TEpa BUUTEIS Y MICIIi HOTO BCTAHOBJICHHS;

IIKJIFOYSHHS JIOLIKH J0 NEPCOHATBHOTO KOMIT F0Tepa BUUTEIIS;

rapaHTis Ha JOUIKY He MeHIIe 3 pOKiB

B) MyabsTumeniiinuii npoekTop 3 KOPOTKO(POKYCHUM 00’ €EKTHBOM:

cBiTiIOBHI MOTIK He MeHIe 2500 ANSI moMeHiB;

po3minpHA 3maTHICTE THpoekTopa moBuHHa Oytn He MeHme XGA (1024 x 768 mikcemniB)
a6o WXGA (1280 x 800 mikcenniB);

acIleKTHe cruiBBigHomeHHs 4:3 a6o 16:9, 16:10;

pecypc pobotu nammnu He MeHIe 5000 rouH B CTAaHIAPTHOMY PEXKHMI;

MIPOEKTOP IMOBHHEH KOMIUIEKTYBATHCH ITiJIBICOM;

MIPOEKTOP BCTAHOBJIOETHCS HA CHCHIATBHOMY IIJBICI, SKHA KPIMHTHCS Oe3MmocepeHhO Ha
BEPXHIM KpaeM IHTEpAaKTHUBHOI JOIIKH JI0 CTIHU 200 JO CTeIi;
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BiJICTaHb Bij 00’€KTHBa IPOCKTOPA 0 IUIONIMHYU NMPOESKLii He OubIne 1 MeTpa;

JIOBXKMHA 1HTepQelicHOro Kaberto - He MeHIIa, Hi>K HeoOXiqHa AJIs MiJKITIOYEHHS! IIPUCTPOIO 10
MOPTATHBHOTO KOMIT'IOTEpa BYUTEIIS Y MICIi HOTO BCTAaHOBJICHHST;

I IKJIFOYEHHS 3/1IHCHIOETHCS 10 TpadiqHOro ajanrtepa nopTaTUBHOTO KOMIT'TOTEpa BUNTEIS;

rapaHTis Ha MPOEKTOP HE MEHIIE 3-X POKIB;

rapaHTis Ha JJAMITY IpoeKTopa He MeHIIe 1-ro poky a6o 1000 roguH B pobogoMy peskumi

B) bBa3zoBe mnporpamHe 3a0e3medeHHs IS iHTepPaAKTHMBHOI [OIIKH Ta MYJbTHMeAiliHOTO
NMPOEKTOPA 3 KOPOTKO(POKYCHHM 00’ €KTHBOM:

JUIsL CTBOPEHHS, MEPETIIsiTy Ta IPOrpaBaHHs 1HTEPAaKTHBHOTO HaBYAILHOTO KOHTCHTY;

CYMICHE 3 OIlepaliifHO0 CHCTEMOI0 KOMII T0Tepa BUUTEIIS;

HiATPUMYE IMIIOPT CTBOpeHUX (aiiniB pizHuX hopmaris;

€ MOXIMBICTh 3MIHIOBAaTH O00’€KT (pyXaTH, KIIOHYBaTH, IE€peBepTaTH, 3MIHIOBATH pPO3MIip,
OJIOKYBaTH, peIaryBaTd, POOHMTH MPO30PHUM) 3a IOMNOMOTOI0 CTaHIAPTHHUX 3acO0iB MPOTPAMHOTO
3a0e3MmeueHHs;

IHCTPYMEHT 3aIluCy eKpaHa MOBUHEH MaTh MOXKJIMBICTH 3amucaTH (30epertu) Bech poOOYHid CTi,
00paHy 30HYy a00 0OpaHe BIiKHO;

HiATPEMY€E YKPaiHCBEKY MOBY;

Ma€ QyHKII}0 aBTOMaTHYHOTO OHOBJICHHS

1.2. KomniekT MmyabTuMeiliHoro oonagHanns. Tum 2
A) MyabTuMeailiHui IPOEKTOP 3 iHTepAKTUBHUMHU QyHKIIAMM:
cBiTnoBui notik He Menmre 2500 ANSI romeHiB;

pO3/inbHA 3aTHICTH NpoekTopa noBuHHa OyTH He Mmenine XGA (1024 x 768 mikceniB) abo
WXGA (1280 x 800 mikcemiB);

acrekTHe cruiBBigHomenns 4:3 a6o 16:9, 16:10;

pecypc pobotu namnu He MeHuIe 5000 ToIMH B CTaHIAPTHOMY PEXUMI;

KOMIUIEKT €JIeKTPOHHUX MapKepiB;

KOMIUIEKT JUIsl MiJABICY (KPiIUICHHS);

BiZICTaHb BiJl 00’ €KTHBA NMPOEKTOPA JI0 IJIOMIMHK IpoeKLii He Oibine 1 MeTpa;

JIOBXKUHA iHTep(eiicHOTo Kabemto - He MEHINa, HiXK HeoOXiTHa IS MiJKITF0UYeHHS MPUCTPOIO 10
MOPTATHBHOTO KOMIT'IOTEpa BUMTEJIS Y MICIi HOTO BCTAaHOBJICHHS;

I IKITFOYEHHS 31IHCHIOETHCS 10 TpadigHOro ajanrtepa NOPTaTHBHOTO KOMII'TOTEpa BUNTEINS;

rapaHTisl Ha IPOEKTOP HE MEHIIE 3-X POKIB;

rapaHTisl Ha JJaMITy TIpoeKTopa He MeHIue 1-ro poky a6o 1000 rogun B po6ouomMy pexnmi
B) MapkepHa fomka JJist MyJIbTHMEAiHHOT0 MPOEKTOPA 3 iHTePAKTUBHAMH QYHKIISIMH

poboda MmoBepxHs MaToBa, OIJIOTO KOJBOPY, pO3paxoBaHa y TOMY YHWCHI JJs MUChMa Ha Hii
MapKepamu Ha BOJISIHIH OCHOBI,

pPO3Mip HOBHMHEH BIINOBIIAaTH pO3Mipy IHTEpaKTHUBHOI MPOEKINi MPOeKTopa, aje AiaroHaib He
menme 777 (195 cm) mpu cniiBBigHOIIEHH] cTopiH 4:3, 16:9, 16:10
B) Ba3oBe mporpamHe 3a0e3medyeHHsl /UIsi MYJbTHMEIiHOr0 NMpPOEKTOpPa 3 iHTepPAKTHBHUMH




dynkuisimu:

JUISL CTBOPEHHSI Ta MEPErisiy IHTEPaKTUBHOTO HABYAJILHOTO KOHTEHTY;

CYMICHE 3 ONepaliifHOI0 CHCTEMOIO KOMIT FOTEpa BUUTEJIS;

HasBHICTH 0a30BHX rpadiyHUX IHCTPYMEHTIB:
BUOIp THITY Ta KOJIBOPY MapKepa, 0a30Bi reoMeTpruuHi Qirypu (Koo, KBaapar, TPUKYTHHK),
MOJKJIHBICTB 3MiHH (hOHY poO0U0i 30HH (B JTiHIIO, B KIITHHKY);

MiATPUMKA OTHOYACHOI pOOOTH HE MEHIIIE 2-X KOPHCTYBadiB (MapKepiB);

MOJJIMBICTh 3MiHIOBaTH 00’€KT (pyXaTw, KIOHYBaTH, IEpEeBEpTaTH, 3MIHIOBATH PO3MIip,
penaryBaTH) 3a JOIIOMOTOIO CTaHAAPTHHX 3aC00IB MPOTPaMHOTO 3a0€3MeUeHHS;

HiATPUMYE YKPaTHCHKY MOBY;

Mae (YHKII0 aBTOMAaTHYHOTO 200 PyYHOTI'O OHOBIICHHS

I') Cucrema iHTEpAKTHBHOIO ONIMTYBAHHSI:

0e31pOoTOBHI MyNBT AJIs BHOOPY BapiaHTa BiANOBII, HE MEHIIE 12 KiaBiml;

MOy Ib-TIpHIIMay 0e3IpOTOBOTO 3B SI3KY 3 MYJIETAMH;

CyMKa Jutsl 30epiraHHs Ta IepeHeCeHHS;

poTpaMHe 3a0e3MeYCHHS I CTBOPEHHSI, 30epiraHHs, BIITBOPCHHS Ta aHAI3Y 3allUTaHb Pi3HOTO
THITY

I) AKyeTHYHA cucTeMa 30BHilIHs 200 BOYI0BaHA B MPOEKTOP:
MOTYXKHICTB: He MeHIre Hixk 10 BT;
yacrora: He ripme Hixk 100 I'i-20000 Iy

2. Komn’1oTepHe
00JIaAHAHHS

2.1. HaByanbHuii KOMII’IOTepHUIT KOMILJIEKC
A) TlopraTuBHM KOMI'I0TEP BUUTES (HOYTOYK):

mporecop: Pentium 32xx a60 eKBiBaJICHT;

Bifeoaaantep: iHTerpoBanuii Bimeoamanrep Intel HD Graphics 4400 abo exkBiBaJieHT;

orepaTruBHA MaM sITh: TexHoJorisd He Tipme DDR3, wacrora He Menme 1600 MHz, 06’eM mam’sti
He menmre Hixk 4 Gb;

xKopcTkuid muck: tun He ripme SATA, mBuakicte mmuHmens He Merme 5400 o6/xB, 00’eM
mam’ati He menie Hixk 500 Gb;

Oarapesi: eMHICTh He MeHIe Hixk 6500 mAh abo He MeHIIIe 8 TOAMH aBTOHOMHOT pO0OOTH;

JUCIUICH: iaroHams He MeHme Hik 15”7, mmpoxodopmaruuii TFT a6o LCD, 16:9, makcumansHa
pO3/ibHA 3MaTHICTh HE MeHIIe Hik 1366 X 768;

WEB-kamepa: He mentie Hixk 0,3 Mp;

po3’emu Ta moptu: HEe MeHIIe Hix 2 X USB 3.0 ta 1 x USB 2.0/HDMI/ LAN (RJ-45)/xapa-pinep/
ayJio BUXIi;

KoMyHiKalii: HasBHicTs Bluetooth ta/a6o Wi-Fi 802.11, LAN;

omepariifHa CHCTeMa: IONEePEeTHhO BCTAHOBJICHA JIilleH3iliHa omepamiiiHa cucrema (OC) 3
0€3KOIITOBHUMH OHOBJICHHSIMH, HiITPUMKOIO pPOOOTH y JIOKaJbHIH OOYMCIIOBAIBHIM Mepexi 3
JIOMEHHOIO OpraHi3alli€lo Ta yKpaiHOMOBHHUM iHTepdeiicom;




2 3 4

MaKeT MporpaMHHUX 3aco0iB  odicHOro npu3HAa4YeHHs: cepTudikoBaHuii B YkpaiHi, 3
yKpaiHOMOBHMM iHTepdeiicom, cymicHuii 3 obOpanoro OC, mo migTpuMye poOOTy 3 OCHOBHHUMH
¢aitmopumu popmaramu (DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML ta MDB, ODT, ODS,
ODP), a Takox po0OOTY 3 €ICKTPOHHO MOMTO. HassBHICTh YKPaTHOMOBHOT MiATPUMKH;

AHTHUBIPYC: TOMEPEIHHO BCTAHOBJICHUN AHTHUBIPYCHHHM 3aXWCT 13 3MATHICTIO BUABICHHS Ta
3HEMIKO/DKEHHSI MEpEeXKEBHUX 3arpo3, HAsBHICTIO MPEBEHTHBHHUX TEXHOJNOTIH, sKi 3a0e3MedyioTh
BUSIBJICHHS HEBIZIOMHX 3arpo3;

TEPMiH Aii JineH3ii He MeHIIe HiX 5 poKiB
b) HopraTtuBHuii koMn'rorep y4Hsi (HoyToyk) ado npucrpiii-rpancpopmep (2 B 1):

npouecop: Intel Bay Trail Atom Z37xx abo exBiBaneHT; 2-15"

Bificoaaantep: inTerpoBanuii Bineoamanrep Intel HD Graphics abo exkBiBayieHT;

orepaTHBHA I1aM SITh: 3 TEXHOJIOTi€l0 He Tipuie Hixk DDR3, 06’eM nam’siti He meH1ue Hixk 2 Gb;

xopcTkuid auck: Tun He ripuie SATA, mBuakicts mmnuaAens He meHume 5400 06/xB, 00’eM
nam’sTi He MeHure Hik 320 Gb abo TBepAOTIIbHUIT (ueni-HakonuuyBad 3 00’€MOM IaM’Ti He MEHILe
Hix 32 Gb;

Oarapest emHicTIO He MeHIe Hixk 4000 mAh abo He MeHIIe 6 TOAUH aBTOHOMHOI po00TH;

muctieit 3 miaronammo He MeHmre Hix 10,17, TFT abo LCD, MmakcumansHa po3iibHA 30aTHICTh
He MeHIe Hix 1366 x 768;

WEB-kamepa: WEB-kamepa re Mermie Hix 1,3 Mp;

po3’emu Ta moptH He MeHme Hik 1 x USB 3.0 ta 1 x USB 2.0/HDMI/kapa-piaep/ayaioBuxin;

KoMyHiKarii: HasiBHicTh Bluetooth ta/a6o Wi-Fi 802.11b/g/n/;

omepamniifHa cHUCTeMa: IIOTIEPEIHBO BCTAHOBJICHA JileH3iiHa omeparniitna cucrema (OC) 3
0€3KOIITOBHUMH OHOBJICHHSIMH, MIATPUMKOIO POOOTH Yy JIOKaJIbHIA OOYMCIIOBAIBHIA Mepexi 3
JIOMEHHOIO OpraHi3ali€ro Ta yKpalHOMOBHMM iHTep(eiicom. [loBHOLIHHA miATPUMKA POOOTH
KOpPHUCTYBaYiB 3 0OMEKEHHUMHU MOXKIMBOCTSIMH;

MaKeT NPOrpaMHUX 3ac00iB 0iCHOTO MPHU3HAYEHHS: MaKeT 0()iCHOTO MPUKJIIAHOTO MIPOTrPaMHOTO
3abe3neueHHs: 3 ykpaiHOMOBHUM iHTepdeiicoMm, cymicHuii 3 obpanoto OC, 1o maTpuMye podoTy 3
ocHoBHEMH (aimoBumu popmatamu (DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML ta MDB,
ODT, ODS, ODP), a Takox poO0Ty 3 €IeKTPOHHOIO MOIITOIO;

AHTHUBIPYC: TIONEPEJIHBO BCTAHOBJICHWH aHTHUBIPYCHHHM 3aXWCT 13 3[MaTHICTIO BUSIBJICHHS Ta
3HEIIKO/DKEHHS MEPE)KEBHX 3arpo3, HAsSBHICTIO NPEBEHTHUBHUX TEXHOJIOTIH, sKi 3a0e3nedyroTh
BUSIBJICHHSI HEBIZIOMHX 3arpo3;

TEPMIiH Jii JileH3ii He MeHIIe HiXK 5 POKiB

2.2. CnieniajtizoBaHe mporpamMue 3aée3ne4eHHs st opranizanii mwkiapHOT HAYKOBOT 1

A) TIporpamue 3a6e3neyeHHs JJ1s1 TAKUX QyHKIIiii:

MpHUCKOpeHa 3HOMKa 3 MOXJIMBICTIO BUOOpY iHTepBany 3hiomkun WEB-kameporo i1 300py
3aikcoBaHMX (OTO3HIMKIB B €AMHUIL MTOTIK BiZEO;

BIZICTeXKYBaHHS MEpEeMilleHHs OJHOrO abo MEKiTbKOX OO'€KTiB 3a KiTbKOMa MapaMeTpamu
(3MimeHHs], IBUAKICTh 1 MPUCKOPEHHS) B PEXXHMMi peasbHOro 4acy i ¢ikcyBaHHSA 3MiHHM Yy dopmi

naboparopii 3 BUKOpUCTAaHHSIM BOYIOBaHO1
a6o 3o0BHIITHF0I WEB-kaMepn mKinTsHOTO
HoyTOyKa un WEB-kamepun mikpockomna 3
MOJKJIMBICTIO Biieo- i poTodikcarii pisHHX
SIBUIL
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rpadikis;
ABTOMATHYHMH 3a1uc y pasi BusiBiieHHs pyxy nepex WEB-kameporo

B) Mikpockomn:
ouu(poBYBaHHS IIOKa3aHb MPWIAAIB 3 JIHIHHUMH, palialbHUMHU MIKajJaMHu, LU(poBUMHU
JMCIUISSIMU B PEXKHMI PEasbHOTO 4acy; CTBOPEHHS KapTH pyXy 00'€KTIB y HOCIIKyBaHili 0biacTi

Jist opranizauii mKigpHOT HAYKOBOT
naboparopii 3 BUKOPUCTaHHSIM BOYIOBaHOT
a60 30BHInHE0I WEB-Kkamepu HIKiTbHOTO
HoyTOyKa un WEB-kamepu mikpockorma 3
MOJKJIMBICTIO Biieo- i poTodikcarii pisHHX
SIBHULI

B) InTepakTuBHi My/IbTHMe/iliHI eJIEKTPOHHI OCBITHI pecypcu:

MeNarorivydi  mporpamHi  3aco0u, BipTyansHI JabopaTopii, MyJIBTHMENiHHI IiIPYIHUKH,
SNICKTPOHHI HABYAJILHO-METOAWYHI KOMIUICKCH Y BHUIVIIII IHTEpaKTUBHOIO 3aCTOCYBAaHHS 3
MOJXUIMBICTIO pOOOTH B pEeXUMI 0e3 MiIKIIOUCHHS 10 Mepexi IHTepHeT Ta (YHKIIIOHAIOM IS
KOHCTPYIOBaHHSI YPOKIB JUIsl yCiX KJIaciB;

cHCTeMa YMpPaBJiHHSA OCBITHIMH TPHCTPOSMH: IOJATOK IOBHMHEH HaJaBaTH IHCTPYMEHTH JUIs
BiJIIPABJICHHI Ta OTPUMaHHs YPOKIB, aIMiHICTPpyBaHHsI OLIHKH, KOHTPOJIIO i aKTMBHOCTI Y4HIB

2.3. Wi-fi poyrep
[Mpuctpiii ans 3abe3neyeHHs (YHKIIOHYBaHHS O€3JpOTOBOI Mepexi Kiacy i3 MOXIIHMBICTIO
3abe3neueHHs Oe3nepebiiiHol poboTH 10 30 0AHOYACHO MIAKIIIOYEHHX [IEPCOHATBLHUX NPUCTPOIB

2.4. BaratodyHkuioHaJbHUI NpUCTPiii (MPUHTeP-cKaHeP-KOMip):
¢dopmar nmanepy A4;
MIPUHTEP Ta KOIIp AJSI IPYKY KOJIBOPOBHX Ta YOPHO-OLINX JJOKYMCHTIB;
CKaHep KOJBOPOBUX Ta YOPHO-OUTHX JTOKYMEHTIB;
IIBUIIKICTH IPYKY HE MEHIIE HiX 25 CT/XB;
TEXHOJIOTIS cTpyMeHeBa a0o J1azepHa;
CTapTOBHI KOMIUIEKT BUTPATHUX MaTepiaiiB Mae 3abe3nedysaTy He MeHIe Hix 4000 BuapykiB
KOJILOPOBHX JIOKYMEHTIB (hopmaty A4 i3 cepeiHIM 3alIOBHEHHSIM CTOPIiHKH He MeHIe 5 %;
BUTpATHI MaTepiainu AJsl i€l MoJesi NpUHTepa MaloTh OYTH AOCTYITHUMHU JUIsl IPUJ0aHHS B
Ykpaini

3. lemoncrpauiiine
00J1aTHAHHA

3.1. ITanesas neMoHcTpaniiina
[IpeseHTaniiianii CTaTHYHUI KOMIUIEKT 3 YCTaTKyBaHHSM JUI 3aKPilUICHHA Ta JEMOHCTpamii

Ta0JIHIb, KapPT, IEMOHCTPAIIIMHUX MOJIENICH Ta 1HIINX HAOYHHUX MOCIOHMKIB

4. IlpucrocyBaHHA

4.1. lomka. Tun 1
Jomka mapkepHa, Oila Ha MeTajJeBiii OCHOBI, MOXX¢ BHUKOPHUCTOBYBATHUChH SK MAarHiTHAa MJIS

KpITUICHHSI IEMOHCTPAIiHHOTO 00IaJHAHHS, IIarOHaJ b HE MCHIIE 2 M.
Mapxkepu st 61101 NOIIKK (YOPHUIA, CHHIN, 3eJICHNH, YepBOHNI).
I'yOka s MapKepHOi TOIIKH.

Habip mMarHiTiB JuIs KpiIuICHHS J0 JTOIIKH.
Habip my1st KpituTeHHsI TOTTKU

10 koM.
2
3
1

4.2. Tomika. Tun 2
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Habip my1st KpitureHHsI JOIIKH

1 2 3 4
Jlomka At KpeWau TeMHO-3€JICHOT0, TEMHO-KOPUYHEBOTO YU YOPHOTO KOJBOPY, HA OJHY, JIBI, 1
YOTUPH, I'SITh pPOOOYMX TIOBEPXOHb, MOXEC BHKOPHCTOBYBATHCH SK MAarHiTHA JUIS KpPIIUICHHS
JIEMOHCTPAIIAHOTO 00JIaJHAHHS, TIarOHa b HE MCHIIIE 2 M.
Ha0ip kpeiinu anst qourku (6isia Ta KOJIOPOBA). 5
HaGip MaruiTiB A1 KpiTUICHHS IO TOIIKH. 3
1

7. ludpose

BUMIpIOBaJIbHE OOJIaIHAHHS, JEMOHCTpallliiHe oOJaHaHHSI,

oOnmagHaHHs g Ja0OpaTOPHUX  POOIT,

MIKpOIpenapary, npuiaav, Habopu, npuiaind, uudpoBe oONagHaHHA, TOAATKOBE MPUIAAJsi, PEAKTHBU Ta XIMIYHE NpUiIaaas AJisd
Ka0iHeTy 010J10T11 MOBUHHI BIJMOBIIaTH BUMOT'aM, HAaBEJICHUM Yy TaOuIIl 2:

USB-mopty koMIT’roTepa, Mae MOXJIMBICTh OE3APOTOBOrO Ta/ado APOTOBOrO CIIOCOOY i’ €THAHHS
ab0 Mae aBTOHOMHUI pexuM poOOTH 3 Oe3rmocepeIHiM BUBOJIOM pe3yibTaTiB Ha BOYIOBaHUIT eKpaH 3
MOXJIMBICTIO MOJIAJIBIIIOTO 1X TIEPEHECEHHs st 00POOKH 10 OCHOBHOTO KOMIT FOTEpa.

Komruieke cynpoBOIKYETBCS KEpIBHUIITBOM 3 EKCIUTyartalii, METOAWYHUM

MIPOTrPaMHUM 3a0€3MeYeHHIM

A.1. MeToau4Huii MOCIOHUK:

METOJIUYHUNA TOCIOHMK 13 TPOBEIEHHsS IHTEPAKTUBHUX JEMOHCTPAIIfHUX EKCIICpUMEHTIB Ta
J1a00paTOPHUX POOIT 13 MOXKIIMBICTIO POOOTH B pexknMi 3 a00 0e3 MmiAKIIoueHHs 10 Mepexi [nTepHer,
IHTEpaKTHBHUM 3MICTOM, (PYHKI[IOHAIOM JUIS peJaryBaHHS KOHTEHTY a00 CTBOpPEHHS HOTaTOK Ta
3aKJIaIoOK 0e3mocepeHbo y MOCiOHNKY, sSIKUi npaifroe B onepaniiaux cuctemax OC Windows, Ta/abo
Android, Ta/a6o iOS.

MeToauyHuii TOCIOHMK 3 OioJyiorii MOBHHEH MicTuTH He MeHime 20 aeMOHCTpaIlidiHUX
eKCHEePUMEHTIB  Ta Ja0opaTOpHHMX poOIT 3 BHUKOPHCTAHHSIM IM(POBOTO  BUMIPIOBAIHHOTO

MOCIOHMKOM Ta

BOJIH;
TPAHCIIOPT PEYOBHH 10 POCIIHHI,
BAMIPIOBaHHS apTepiabHOTO TUCKY;
0OMiH pe4OBHH 1 €Heprii B KIITHHI;
¢dorocunTE3

JlaGopaTopHi gocaizKeHHs:

BHUMIPIOBaHHS 9aCTOTH CEPIIEBUX CKOPOYCHB;
PO3BHUTOK BTOMH IIPH CTATUIHOMY 1
JMUHAMIYHOMY HaBaHTAKCHHSX;

BIUIMB PUTMY | HABAHTA)KEHHS Ha PO3BUTOK
BTOMU;

BH3HAYEHHS aKOMO/JaIlii 0Ka;

BHSIBJIEHHS CJIINOI IJISIMM Ha CITKIBII OKa;

Tabmani 2
Ha3zga . eMOHCTpauii Ta JabopaTopHi po6oTn Lo
TexHiuHe 3aBAaHHA A pan paropuip KinbkicTh
3ac00y/00JaiHAHHSI (32 HABYAJILHOIO IPOrPaMoI0)
1 2 3 4
I. Hudpose BuMiproBaibHe 0012 HAHHS
1. udpose 1.1. I{udporuii BUMipOBaJIbHUI KOMI’IOTepHUI KOMILJIeKC ISl kKadiHeTy Giosorii JeMOHCTpYBaHHS: 1
BHUMIipIOBaJIbHE A) IudpoBuii BUMiIpIOBaJbLHMI KOMIT’IOTepPHUI KOMILJIEKC 1JIsl BUUTEJIS: JIOCIIIB, 1110 HiATBEPIKYIOTh:
00J1aTHAHHA IU(PPOBUH BUMIPIOBAILHUI KOMIT FOTEPHUN KOMILJICKC [t KaOiHeTy 010JIOTIT i AKIF0YAETHCS 10 (hOTOCHHTE3; TUXAHHS, BUIAPOBYBAHHS
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2

3

KOMIT'IOTEPHOTO KOMIUIEKCY Ui KaOiHeTy Oionorii, MaTH 1HCTPYMEHTH IS CTBOPEHHS BIIACHHX
EKCIICPUMCHTIB.

XapakTepuCTHKH NPOTPaMHOr0 3abe3neyeHHs] HU(PPOBOTO BHMIPIOBAUILHOTO KOMITIOTEPHOTO
KOMILIEKCY:

MOJKJIUBICTH 300py JaHUX OJHOYACHO 3 ACKUIBKOX JATIHKIB;

KiJIbKa peXAMiB BimoOpakeHHS NaHUX: rpadiku, Tadnwmii, KiarpamMu i TudpoBHiA BUTIIS,

MOJKJIMBICTh MaTEMaTHYHOTO OMpAIIOBAaHHS 3i0paHUX MaHWX y BikHI rpa¢ikiB Ta TaOmuIm i3
3aCTOCYBaHHSM OCHOBHUX (YHKIIH aHaMi3y rpadiqHNX JaHUX;

MOXIIMBICTh OTPUMaHHS CTATUCTUYHUX XapaKTEPUCTHK OTPUMaHNX JAaHUX;

excriopT nanux B Excel Ta inmi nporpamu;

HasBHICTb Bepciii nporpamuoro 3ade3nedenHss OC, CyMiCHHUX 3 KOMIT FOTEPOM BUHUTEIIsI/yUHS;

intepdeiic mporpamHoro 3a0e3lnedyeHHs MOBHHEH OyTH OaraTOMOBHHMM (YKpaiHOMOBHHMH Ta

AHIJIOMOBHUH iHTepdelicu 000B'sI3KOBI)

A.2. AnanoroBo-uuQpoBuii neperBoproBad — 1:

AHaoroBo-uu(poBHil MEPETBOPIOBaY TOBUHEH:

npamoBaty nin ynpasiinHaM OC Windows, Ta/abo Android, Ta/abo iOS 3a nonomororo
MIPOTPaMHOTO 3a0€31eUeHHS;

MaTH MIiAKITIOYCHHS 0 MEepCOHANBHOro Kowmi 'fotepa depe3 USB-moprt, Oe3gpoToBuii cmocid
mig’eqHaHHS a00 MaTh aBTOHOMHHU PEXHUM poOOTH 3 Oe3mocepesHiM BHBOJOM pE3YNbTAaTiB Ha
BOYZIOBaHMI €KpaH 3 MOXJIMBICTIO MOJAIBIIOTO X IE€PEeHECeHHS /I OOpOOKH 10 OCHOBHOTO
KOMIT I0TEPA;

MaTH 9actoty 3aMipiB He Merme 100 000 Ha cexyHuy;

MaTH HE MeHIe 4 MOPTiB IS MiAKIIOYCHHS 30BHINIHIX MATYHKIB, SKi MOXYTh MpaIfOBaTh
OJTHOYACHO;

MaTu BOYIOBaHHUH €JIEMEHT JKHBIICHHS 13 MOXJIMBICTIO MiTPUMYBATH 3aIllUC JaHUX MPOTATOM
He MeHIe 12 roauH;

MAaTH PO3/UIbHY 3[IaTHICTh 3aMipiB He MeHIe 12 OiT;

MaT{ MO>KJIMBICTh aBTOHOMHOT'O HAarPOMaJDKEHHS IAHUX y BHYTPIIIHIO 11aM’STh;

MaTy aBTOMaTHYHE PO3ITi3HaBaHHS JATUYHKIB;

MaTy 30BHIIIHIHA iHIUKaTOp poObOTH

A.3. larunk pH (3oBHimHIN) - 1;

niamasoH: He Byxx4e 0-10 pH;
TOYHICTh BUMipIOBaHb: He ripme 5%

A.4. aTuuk TemnepaTypy (30BHILIHIN) — 2;
niana3oH: He Byxue - 20 ° C - +120 ° C;
TOYHICTB: He ripme + 5%;

YYTJIMBUH €JIeMEHT: pO3TAIOBaHUH ycepeInHi HAKOHEYHHKA JaTYHNKa,

BUMIPIOBAaHHS [TOPOT'a CIyXOBOI Yy TJIMBOCTI;
BU3HAYCHHS PeaKLii 31HHUIb Ha CBITIIO;
BJIACTHBOCTEH (PepMEHTIB;

BU/IIJICHHSI KHCHIO 3€JIEHOI0 POCIIMHOIO B
mporieci (OTOCHHTE3Y;

BU3HAUCHHS SKOCTI BOAH METOIAMH
XIMI9HOTO aHami3y;

aHAJIITUYHE BU3HAYEHHS 1 JOCIIIHKEHHSI
OLNIKiB, JIMiiB, BYTJICBOIIB;

peaxIlii ocaKeHHs OIKIB: OCaKCHHS OLTKIB
NIPY HarpiBaHHI, KOHIIEHTPOBAHUMH
HEOpraHIYHUMHU KHCIOTaMH, OPraHiYHUMH
PO3YMHHHUKAMH;

BUBUEHHS O1JIKOBOI IPUPOH (PEPMEHTIB;
BJIACTHBOCTI (pepMeHTIB (BILUIMB
TeMnepatypu, pH, akTuBaTopis Ta
1HTI0ITOPIB HA AKTHBHICTH aMiJa3H CIIMHH);
MOpIBHAHHA  TporeciB  QoTocuHTE’y 1
XEMOCHHTE3Y;

JTOCTIKCHHS TPOIYKTiB (DOTOCHHTE3Y;
JIOCTIKCHHS. YMOB, HEOOXITHHX IS
nepediry GoToCHHTE3Y;

KaTabOoJIIYHI MPOLIECH IIPH POPOCTaHHI
HACiHHA POCIIUH;

BUSIBJICHHS 1 OIKC €KOJIOTIYHUX IPYI POCIHH
BiJITHOCHO OCBITJIEHHS,

BUSIBJICHHS 1 OIKC €KOJIOTIYHUX IPYI POCIHH
BiJIHOCHO BOJIOI'OCTI;

MIPOBEICHHS arpOXiMIYHOTO aHAIi3y IPYHTY
(perionanbHi 0COGIUBOCTI)

JocaigHUILKII NPAKTHKYM
CamocnocTepe)xeHHs 3a YaCTOTO0 CEPLEBUX
CKOpPOYEHb YIPOJIOBXK 00, THIKHS.
JocikeH s TeMIiepaTypHO1 afanTartii
PENenTopiB MIKipH

IIpoekT
BusiBiieHHs piBHS aHTPOIIOI'€HHOTO BIUTUBY B
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KaniOpyBaHHs: HE BUMarae KajiOpyBaHHs

A.5. MikpodoHHmii faTunK (30BHIMHIHN) - 1;
yacToTHUi niama3oH: He Byxkde 100 I' - 8 000 I’y

A.6. laTuuk OCBITJIEHOCTI - 1;
niama3oH: He Byx4de 0 - 50000 Jlk;
TOYHICTb: He ripie + 4%;
CIICKTPATBHUH Jliana30H: BUIAUME CBITIIO

A.7. laTuuk THCKY - 1;
niama3oH: He Byx4e 50 - 110 kITa;
TOYHICTB: He ripme =+ 3%;
KaJiOpyBaHHS: HE BUMarae KajuiOpyBaHHs

A.8. JlaTuuk BYTJIEKHACIIOTO Ta3y (30BHIMIHIN) — 1;
BHMIipIO€ KOHIICHTPAITII0 MOJIEKY B miana3oHi He Byxde 500 — 5000 ppm

A.9. Jlatuuk Bosorocti — 1;
BUMIpIOE BITHOCHY BOJIOTICTh Bix 0% mo 100 %.
TOYHICTh BUMIpIOBaHb JaTYMKa He ripme 5 %

A.10. Jlatunk nuxaHHs (30BHIMHIN) — 1;
BHAMIpPIO€ MIBHIKICTh PYXY HOBITPS, 10 HAAXOIUTH Bifl JIETCHB;
Jiarma3oH BUMIipIOBaHb HE MEHIIE 5 J1/C

A.11. aruuk EKT (30BHimHi#) — 1;
JUISL BHATTS €JIEKTPOKapIiorpaMu poOOTH Ceplis;
JaTYuK 3a6e3neqy€TLcsI KOHTAKTHUMH CIICMCHTAMMU J1JIs HpI/IKpiHJ'IeHHSI 0 IHKlpI/I JIFOAUHU

A.12. Taruuk ynpTpadioseToBOro BUNpoMiHOBaHHS — 1;
mianason: He menmre 0-10 Bt/m2, 0-200 Bt/m2;
IOBXMHA XBUIb: He MeHme 290-390 um

A.13. laTuuk TeMIepaTypy HaBKOJHMIIHBOTO ceperoBuia — 1;
temmneparypa: Bin -30 o +50 °C;
TOYHICTH: He ripme =+ 1%;
KaJiOpyBaHHs: HE BUMarae KajaiOpyBaHHs

A.14. JlaT4uK 9acTOTH CepleBUX CKOPOUEHb (30BHIIIHIN) — 1;
4acToTa cepleBux ckopouens: 0-200 ynapiB 3a XBUIMHY;
KaniOpyBaHHs: HE BUMarae KajuiOpyBaHHs

A.15. JlaTumk apTepiaqbHOTO THCKY (30BHIIIHIM) — 1;
JUIsL BAMIPIOBaHHSI apTEPialIbHOTO TUCKY JIFOMHH;
BHUKOPHCTOBYE MaHXETy 3 IPUMYCOBUM HATrHITAHHSM MOBITPSI;
BHUMIPIOBaJIbHUI Jiana3oH: He Byxue 0 — 250 MM.pT.CT.

A.16. laTunk MoBepXxHEBOi TeMIepaTypu (30BHIMIHIN) — 1;

JUTS BUMIPIOBAaHHS TeMIEpaTypH MOBEPXHI IIKIPH JTIOAUHHU a00 OyIb-SIKHX IHIINX IOBEPXOHB;

BHMIPIOBAJILHUH Jlialia30H Temnepatyp He Byxde: Bix -20°C o +120°C

€KOCHUCTEMAX CBOET MICLIEBOCTI
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HaGip kaOemiB y KUIbKOCTi, JOCTaTHId JuIi MiJKIIOYEHHS  aHAJOTOBO-IIM(POBOTO
IepeTBOpIOBaya Ta JaTYHKiB.
KinpkicHuid ckian 1uppoBOro KOMITIOTEPHOTO BHMIPIOBAJIBHOTO KOMIUIEKCY BH3HAYAETHCS
BYHTEJIEM.
B) Ilndposuii BUMipoBaIbHUNH KOMII’OTePHUI KOMILIEKC IS YYHS: 2-15*
[Iporpamue 3a0e3neyeHHS Ta XapaKTEPUCTHKH IHU(PPOBOTO BHUMIPIOBATEHOTO KOMIT FOTEPHOTO
KOMIUIEKCY [Uig  KabiHery Oiomorii uis ydYHS aHAJOTiYHI IPOTpaMHOMY 3a0e3NCUeHHIO Ta
XapaKTepUCTHKaM IH(POBOTO BHMIPIOBAIFHOTO KOMIUIEKCY Uil KabiHeTy Oioyorii Hisl BYHTEINS.
Iepenik natymkiB y cknaai OUGpPOBOTO BHMIPIOBATBHOTO KOMIT FOTEPHOTO KOMIUIEKCY IS YYHS
BU3HAYA€THCSA BUNTEIIEM BiAMIOBIIHO IO BUMOT HABYAJIBHOI NPOTPaMH.
II. Boranika. Pociunn
1. Jemounctpaniiine | 1.1. Koaekmii, repoapii, MoaeJi, mpuiaau
o0J1aJHAHHSA A) Koaexuii:
Mopdoomoris pociauH
Ckian xonekmii: 4 KOpoOKHM 3a TeMaMu: Pi3HOMAaHITHICTh IAroHiB, PI3HOMAHITHICTH JIHMCTKiB, | BymoBa Ta XUTTENiSUIBHICTH POCIUH 1
PI3HOMaHITHICTb KBITOK, Pi3Hi TUIIH KOPEHEBUX CUCTEM. Po3MHOXEHHS # pO3BUTOK POCIMH
MicTUTh HaTypajbHi 3pa3KH MaroHiB, JIMCTKIB, KBITOK Ta KOPEHIB HaWOUIbII IOMIMPEHUX BUJIB
POCIHUH, pO3MillleHi Ha OKPEMUX IUIAHIIETHUX JIMCTaX (He MeHIIe 5 3pa3KiB 3 KOXKHOI TEMH)
Hacinns i moau (3 temn) Po3MHOXEHHS # pO3BUTOK POCIMH 1
Ckiaa KoJsiekinii: 3 KOpoOKH 3a TeMaMu: CyXe HACiHHS, IUIOAM Ta crnocoOu ix mommpenHs; | ['onoHaciHHI
COKOBHTI IUIOMY (MYJISDKI); IIMIIKK TojioHaciHHMX. [IpeacraBiieHi HaTypasibHI 3pa3KH Ta MYJBDKI
IUIOJIIB, @ TAKOXK JIEMOHCTPYIOTBCS CIIOCOOU X MOLIMPEHHsI
OCHOBHI 3J1aKOB1 KyJIbTYpH IMokpuroHaciHHi 1
MictuTh HaTypaibHI 3pa3Ku HaWOUIbII MOMIMPEHNX 3JIaKOBHX POCIHUH. 3pa3KM PO3MILEHO Ha
OKpeMUX IUIAaHIIETHHX JIUcTax (He MeHIe 10 3paskiB) B KopoOIIi
JInmaitauku JInmaitnuku 1
MicTuTe HaTypalbHI 3pa3Ku HaWOUTHIN MOIMIMPEHUX BHIIB JHUIMANHHHKIB. 3pa3ku pO3MIIICHI Ha
IUTAHIICTHUX JINCTAX (HE MEHIIe 6 3pa3KiB) B KOPOOIIi
bB) I'epOapii:
I'epbapHi 3pa3ku BHCYIIEHi, HPHUKpIiIUIEHI 10 TrepOapHUX JUCTKIB (opmary A4 Ta moMmimieHi B
crierianbHi MaKyBabHI KopoOku. KoskeH TepOapHUE JUCT CYIMPOBOMKYETHCS 1HPOPMAIEID PO
POJIMHHY Ta BHIOBY Ha3BH. KiJIbKiCTh 3pa3KiB 3aJI€KUTh BiJl KUTBKOCTI POJIOBHX Ta BUIOBUX 3pa3KiB
Mopdomoris nucTka BynoBa Ta )XUTTEiSUTBHICTD POCINH 1
He menme 12 3paskiB
Mopdomorist pocinuH BynoBa Ta )XUTTEiSUTBHICTD POCINH 1
He menmie 16 3paskiB
PociuHu 3 pi3HUMH THIIAMU KOPEHEBHX CHCTEM BynoBa Ta )XUTTEMISUIBHICTH POCIIUH 1
He menme 12 3paskiB
OCHOBHI Ipyn# poCIvH BynoBa Ta >XUTTEiSUTBHICTD POCINH 1
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He menmie 20 3pa3kis

JKutreBi popMH KBITKOBUX POCINH
He mennie 15 3paskiB

Po3MHOXEHHS I pO3BUTOK POCINH

CnopoBi pociHY (BN MOXO-, IUIAYHO-, XBOILlE-, TAI0POTENOAI0H1)
He mennie 15 3paskiB

Bui criopoBi pocinHU

Cucremaryka pocivH Bonopocri.
I'epbapiit MicTHTh HAaTypasbHI 3pa3KH YaCTHH POCIMH OCHOBHUX IPYI: poAWHH: 0000BI, 3maKkoBi; | Bumi cropoBi pociuHu.

POIUHM XPECTOIBITI, CKJIAJHOIBITI; JiNiHHI, MACIHOHOBI; PO3OIBITI, 30HTHYHI; CIOPOBiI pociuHU - | [loKpUTOHACIHHI

BIJUILTH: MOXO-, IJIAYHO-, XBOII[E-, TAIIOPOTEIIOIIOHI.
He menme 50 repbapHuX 3pa3kiB pociuH (abo iX pooBa 3aMiHa)

Binmin mokputoHaciHHI (32 pOAMHAMI) [MoxpuToHaciaHi
He menmme 24 3paskiB

JuKopocii pocIuHA [MoxpuToHaciHHi
He menme 15 3paskis

KynbrypHi pocinnan [MoxpuToHaciaHi
He menme 30 3pa3kiB

Pocmuau icTiBHI JUKOpOCITI [MoxpuToHaciaHi
He menme 15 3pa3kiB

Jlikapceki pociuHI [NoxpuToHaciHHi

He menme 25 3paskiB

Kurresi popmu pocimH
He menmie 20 3paskiB

Oprani3mu i cepeIoBHILE iCHYBaHHS

PocnunHI ciiBTOBapHCcTBa
He menmie 30 3paskiB

Oprani3m# i CepeIOBHIIE ICHYBaHHS

Pocnunu npuponHux 30H YKpainu
He mennie 30 3paskiB

Oprani3m# i CepeIOBHIIE ICHYBaHHS

PocauHu npupoHUX 30H CBITY
He menme 30 3paskis

Oprani3m# i CepeIoBHIIE ICHYBaHHS

B) Mogaeuni:
Krnitina pocnuaHa

Mopgenb eMOHCTPY€E 30BHIIIHIO Ta BHYTPINIHIO OyJOBM POCIMHHOI KJIITHHU Ta ii OpraHoinis.
Burorosnena 3 miaactmacH, 3a0apBiieHa B SICKpaBi KOJBOPH Ta BCTAHOBJIEHA HA IJCTaBKy. Po3mip
Mojeni He MeHue 50 cM

BynoBa Ta )XHTTEAISUTbHICTH POCITUH

XnopomacT

Moens IEMOHCTPY€E 30BHIIIHIO Ta BHYTPINIHIO OYIOBH XJIOPOIUIACTA POCIMHHOI KITITHHH.
Buroropnena 3 mractmacu, 3a0apBiieHa B SCKpaBi KOJhOPH Ta BCTAHOBJICHA HA IMiJACTaBKY. Po3mip
mozeii He meHme 30 cMm

BynoBa Ta >KUTTEIISUTBHICT POCITHH

Mynsoki GpyKTiB
Habip MicTHTh OCHOBHI BHIM (DPYKTiB, III0 MPEJCTABICHI B HATypaJbHY BEITHYHWHY, BUTOTOBIICHI

BynoBa Ta )XUTTEIsUTBHICT POCIUH
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3 IIacTMacy Ta 3abapBiieHi B IpUpo/Hi kKoabopu. He MeHme 8 HaliMeHyBaHb

Myski 0BOUiB
HaGip MicTHTh OCHOBHI BHIM OBOYIB B HaTypaJIbHy BEJIWYKHY, 0 BUTOTOBJICHI 3 IIaCTMacH Ta
3abapBiieHi B IpUpoAHi KoibopH. He MeHe 8 HaliMeHyBaHb

BynoBa Ta )XUTTEOisUTBHICTD POCIUH

Bynosa crebia

Mopgenb feMoHCTpye OynoBY cTebiia B I103/10BKHBO-TIONIEPEYHOMY PO3pi3i Ha TiCTOJIOTYHOMY
PiBHI Ta HOT'O0 OCHOBHI KOMIIOHCHTHU: IOKPUBHI TKAHWHHU (eMiiepMa Ta MPOOKOBHH IIap), Kopa 3 JIyoom,
map TBIPHMX KJITHH 3 JIEPEBUHOIO. Y HEHTpi cTebsia po3ramoBaHa cepleBHHA. [IpoBigHI Mydkn
BHIJICHI KOJILOPOM: CYAHHH, CUTOTIOAIOHI TpyOKH Tomo. BurotosieHa 3 mmactMacu Ta 3abapBiicHa B
pupoHi Konbopu. Posmipu moneni He MeHIe 35 x 15 cm

BynoBa Ta >XUTTEIIsUTBHICT POCIUH

Bbynosa nuctka

Mopgens neMoHCTpye OyIOBY JHCTKa B TO30BKHBO-TIONIEPEYHOMY PO3THHI Ha TiCTOJIOTIYHOMY
piBHI Ta HOrO OCHOBHI KOMIIOHEHTH: €MiJiepMic 3 MPOAMXaMH, TyOYacTHH Ta CTOBIYACTHHA Me30(Qi,
MIPOBiHI IydYKH TOINO. BurortoBmeHa 3 ruractmacu Ta 3abapBieHa B NpPUPOIHI Koibopu. Posmipn
mozeni He MerIe 45 x 20 cm

BynoBa Ta )XUTTEIsTBHICTD POCIUH

[To3moBXHIN pO3THH KOPEHS

Mopgenb JeMOHCTPY€E 30BHIIIHIO Ta BHYTPILIHIO OYy/IOBH KOPEHS B IOB3JIOBXXHBOMY PO3THHI Ha
riCTOJIOTIYHOMY DIiBHI, @ TAaKOXK MPOBIIHI My4YKH, KOPEHEBI BOJOCKH TOLIO. Mojenb BHIOTOBJIEHA 3
IuIacTMacH Ta 3abapBiieHa B NpUpoHi Koabopu. Po3mipu mojeni He mermie 40 x 10 cm

BynoBa Ta )XUTTEOIsUTBHICTD POCIUH

KBiTKM MpeicTaBHUKIB PI3HUX POJHH (S0JIyHSs, MILIEHUI, KAPTOILIS, FOPOX)

HaGip ckiagaerbest 3 KBITOK s10JIyHI, KapTOILIi, TOPOXy Ta MileHuIi. Mojeli KBITOK MatoTh OyTH
po36ipHuMHU. BuroroBneni 3 miaacTMacu, 3a0apBiieHi B IPUPOJHI KOJBOPH Ta BCTAHOBJIEHI Ha
mizictaBku. Po3Mipu Mozeneii He MeHie 25 cM

BymoBa Ta >XUTTEIISUTBHICTD POCIUH

XnaMinoMoHana

Monens IeMOHCTpPY€E 30BHIIIHIO 1 BHYTPIIIHIO OYA0BY "HaWIIPOCTIMUX" HA MPUKIAIL
XJIaMiZIOMOHa 1. BUroToBieHa 3 racTuky Ta 3abapBiieHa B IPUPOIHI KosbopH. Po3mip Mozeni He
MeHIue 15 cm

Bogopocri

I') Moaeni-ansikamii:
Po3MHOKEeHHS BOTOPOCTI

Monenp-amikanist MiCTUTE 9 KapTOK, 110 JI€MOHCTPYIOTh OCOOJIMBOCTI PO3MHOXKEHHS Ta CTaJil
MO/IUTY OJTHOKJTITHHHOT BOJIOPOCTI HAa TPUKIIAJI XJIaMiOMOHaau. Bci KapTKu TaMiHOBaHI Ta OCHAIIEHi
MAarHiTHAM KPiIUICHHSIM

Bomopocri

Po3MHOXEHHS MOXY
Monenb-amikamist MiCTHTh 7 KapTOK, IO JAEMOHCTPYIOTH OCOOIHMBOCTI PO3MHOKEHHS 3€JICHHX
MOXIB Ha TIPUKJIAJIi 303YJIMHOTO JIbOHY. BCi KapTKy JIaMiHOBaHi Ta OCHAIIICHI MATHITHAM KPIIJICHHIM

Bumii crioposi pocnuHM

Po3MHOXeHHS TarmopoTi
Monenb-amikarist MiCTUTh 8 KapTOK, [0 AEMOHCTPYIOTh €Taly >KUTTEBOTO LUKy IaropoTi Ha
MIPUKJIa/Ii MIATOBHUKA YOJIOBIUOr0. Bei KapTKy TaMiHOBaHi Ta OCHAIIEHI MAarHITHUM KPIIUICHHSIM

Bumii crioposi pocnuHu

Po3MHOXEHHS COCHH

T'omonacinHi
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Mopenb-arikaiisi MiCTHTh 9 KapTOK, 10 JJEMOHCTPYIOTh 0COOIMBOCTI PO3MHOXKEHHS
TOJIOHACIHHUX Ha NPHKJIaJi cOCHU. Bcl KapTKu 1aMiHOBaHI Ta OCHaIIEHI MarHiTHUM KPIIJICHHIM
I) Mpunaan: Jlst criocTepexeHHsl 3a BCMOKTYBaHHSAM 1
[Mpunax anst NeMOHCTPYBaHHSI BCMOKTYBaHHS BOJU KOPEHEM BOJI KOPEHEBOIO CHCTEMOIO POCIIMHH 1
Cki1azaeTbes 31 CKISIHOT OCHOBHU Ta T'yMOBOTO Kopka. Po3mip mpuany He MeHme 25 cm TpaHCIIpaLi€lo B IUCTKAX
BynoBa Ta >XUTTEISUTBHICTD POCIUH
[punan ans neMoHCTparii BOAHUX BIACTUBOCTEH IPYHTY BynoBa Ta XUTTENIUIBHICTH POCIUH 1
KommnekTHicTh npminay: CKISTHAN MIJTHAP 13 TOMIIKaMu, MipHUH IITIHAD, Jiiika, QiasTp,
T'yMKa
[Mpunax anst BUSBIIEHHS ANXAIBHOTO Ta3000MiHY y POCIIHH BynoBa Ta XUTTENISUIBHICTH POCIINH 1
CkiagaeTbcss 3 OCHOBH-€MHOCTI, KPHIUKH, CITKH A 3pa3ka, MaHomerpa U-moxiGHOrO 3
MOK)KYMKAMHU DIBHS, MIJICTaBKM U MPWIAAy, TPYOKH CHONYYHOI Ta INNPHUIA U 3allOBHCHHS
MaHOMeTpa
2. OdyiagHaHHs ISt 2.1. 'ep6apii, koJaekuii, Mikponpenapatu
JadopaTopHux A) T'epbapii:
pooiT I'epOapHi 3pa3kd BUCYIICHI, NPUKPIMUICHI 10 repOapHUX JUCTKIB (Gopmary A4 Ta MOMINICHI B
crelianbHi MakyBaibHI KOpoOku. KokeH repOapHUil JUCT CYNPOBOMKYEThCS 1H(OpPMAIED MPO
POIMHHY Ta BUAOBY Ha3BH. KiJbKiCTh 3pa3KiB 3aJ€XKHTh B/l KIIBKOCTI POZOBHX Ta BUIOBHX 3pa3KiB Ta
KIUJIBKOCTI Y4HIB y KJ1aci
XKurreBi GOpMH KBITKOBHX POCIUH Po3MHOKEHHS I pO3BUTOK POCIHH 2-15*
He menme 10 3pa3kiB
CriopoBi pocIHHY (BiJILIH: MOXO-, TUIAYHO-, XBOIIE-, TTAIOPOTEIOIi0H1) Bumi criopoBi pocinHHA 2-15*
He meHmme 8 repbapHuX 3pa3KiB
Cucrematuka pociuH. Buiii criopoBi Ta ciM'siHi pociiHA Bumi criopoBi pocimau. [TokpuToHnacinzi 2-15*
He menmre 20 3pa3kiB
Cucremaruka pocnuH. Pomura 6000BUX. 31maK0Bi IToxpuronacinHi 2-15*
He menme 10 3pa3kiB
Cucremaruka pociiH. PomuHa mimiitHIx ITokpuronacinHi 2-15*
He menme 10 3pa3kiB
Cucremaruka pocivH. PoanHa naciapoHoBux. XpecrousiTi. CKiaJHOIBITI IMokpuronacinHi 2-15*
He menmre 10 3paskiB
Cucremartuka pociuH. PoguHa po3onBiTi IoxpuToHacinHi 2 -15*
He menme 8§ 3pa3kiB
CinbChKOTOCTIOAAPCHKI POCTHHA IoxpuToHacinHi 2 -15*
He menme 10 3paskiB
JlucTsHi nepeBa ta Ky OpraHi3mu i cepeloBHUIIe iCHyBaHHS 2 - 15*
He menmme 15 3paskis
B) Mikponpenapatu. Boranika:
IocTifiHi MiKponpenapaTH BMIIIEHI B CepeloBHINA, HEPO3UMHHI B BoAi. Mikponpenapatu | Pocnman 2 - 15*
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MOHTYIOTBCS Ha CTaHIAPTHUX INPEIMETHHX CKEJbLSAX 3 BHKOPUCTAHHAM HAKPUBHUX CKeJElb,
037100J1eHI €THKETKOI0, Ha sIKii 3a3HaYaroThCs Ha3Ba Mpernapary yKpaiHChKOIO Ta JIATHHCHKOIO MOBaMHU
Ta WOro HOMEp 3a IepelikoM. 3pi3d MaKCHMMalbHO TOHKi, B OJMH INAp KIITHH, 1 MalTh BCl
TaKCOHOMIUHI O3HAaKH. 3a0apBJCHI CTIHKUMHU OApBHHKAMH, IO HE MOPYIIYIOTh CTPYKTYpPY 00’€KTa.
OO0’€KT PO3TAIIOBYETHCS Y EHTPI MPEAMETHOTO CKIIA.
Habip mikpormpemnapaTiB po3MiIIyeTbCcs B CHEIabHAX KOPOOKax 3 Ma3aMd UL TPEAMETHHX
ckernenb. MikporpenapaTd IOCTiHI 3a TepMiHOM 30epiraHHs, 4iTKi, sKicHI (mo30aBieHi Opyxy,
CTOPOHHIX 00'€KTiB), IPUAATHI U1 BUBYCHHS 32 TOIMTOMOTOIO0 ITKITBHUX MiKPOCKOIMIB a0 JyTI.
Cknan Habopy:
3€JICHI BOJIOPOCTI: BOJBBOKC, XJIOpEa, EBIJICHA 3¢JIeHa, CIiporipa, yAOTPUKC;
CIOPOT'OH 303YJINHOTO JIbOHY;
COpycC ManopoTi;
MOTIEPEYHi 3pi3u: THJIKa, 3aB's3i;
MTHJIOK COCHH;
BHYTpIlIHS OynoBa: cTe0JIO, KOpiHb, JHMCTOK; TKAaHWHA POCIMHHOTO OpraHi3My: NpOBiJHA,
MIOKpPHUBHA, MEXaHiYHa, (POTOCHHTE3yI0Ua
III. Boranika. I'pu0u
1. lemouncrpaniiine | 1.1. I'epbapii, konekuii, moaeJi
001aIHAHHS A) Koaexkunii:
I'pubu I'pudnu 1
Komexkuist ¢poTo300pakeHs ICTIBHUX Ta OTPYHHHX TpHOiB, HAAPYKOBAHWX Ha IYIKOMY Marmepi,
KOYKEH JIMCT Ma€ JIeKiTbKa 300paXeHb OJHOTO 3 TPHUOIB, CYIPOBOIKYETHCS 1HPOPMAIIIEIO MTPO POAUHHY
Ta BUJOBY Ha3BM, OIIMC BHUIJISIY Ta PO3NOBCIODKEHHs. Mae mictuTH He MeHIe 20 JucTiB
B) I'epoapii: Bonopocrti. I'pnbn. JInmaitankn 1
Bogopocrti. ['pubn. JIummaitHuku
IepOapHi 3pa3ku BHCYIICHI, PUKPIIDICHI 10 repOapHUX JHCTKIB ¢popmarty A4 Ta TOMIMICHI B
cremianbHi MakyBalbHI KOpoOku. KokeH repOapHUH JHCT CYHPOBOIKYEThCS iH(MOpPMAIE0 PO
poauHHY Ta BUIOBY Ha3Bu. He mentre 15 3paskis
B) Mopaeuni: I'pubn 1
Mymsoki TpubiB
Habip micTuTh OCHOBHI BHIM TPHOIB B HATypaJbHy BEIMYMHY, BUTOTOBJICHI 3 IJIACTMAacH Ta
3a0apBJeHi B IPUPOIHI KOJHOPH, HE MEHIIE 7 MYJISIKIB IIAITKOBUX TPHOIB
2. Oonagnanus aiusi | 2.1. Mikponpenapartu. I'puon I'pudn
J'Iaﬁf)paTOpHPlX IMocrifiHi MikponpenapaTd BMIllieHi B CepelOBHINA, HEPO3YMHHI B Boxi. Mikponpenapatu 2-15%
pobiT MOHTYIOTBbCS Ha CTAaHJAPTHUX HPEIMETHHX CKENbISX 3 BUKOPHCTAHHSIM HAKPUBHHUX CKeJellb,

037100JIeHI €THKETKOI0, Ha SIKif 3a3HaYal0ThCs Ha3Ba Mpemapary yKpaiHCBKOIO MOBOIO Ta HOTO HOMEp
3a mepenikoM. 3pi3u MakCMMaidbHO TOHKi, B OJMH IIap KJIITHH, 1 MalOTh BCi TAKCOHOMIiYHI O3HAKH.
3abapBieHi CTIMKIMH OapBHUKAaMH, IO HE MOPYIIYIOTh CTPYKTYpYy 00’ekTa. OO’ €KT pO3TAIIOBYETHCS
y LeHTpi npenMmerHoro ckia. Halip MikponpemapaTiB po3MillyeThcss B CHENIIBHUX KOpoOKax 3
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rasamu JUisl IpeIMETHUX CKelelb. MikponpenapaTd MOCTiHHI 3a TepMiHOM 30epiraHHs, 4iTKi, sSKICHI
(mo36aBneHi Opydy, CTOPOHHIX O0'€KTiB), TPUAATHI s BUBYCHHS 3a JOMNOMOTOK IIKUTBHUX
MIKpOCKOMIB a00 Jy.
CkJiiag HaOopy: APDKIKI; aKTHHOMIIIET; pi3oIyc; THOHOBUK (rpu0); neHinu (6JakuTHA BiJIb)

IV. Teapunu

1. lemoHcTpamiiine 1.1. Koaekuii

o01aiHAHHS Po3BuTOK KOMax 3 HerOBHUM nepeTBopeHHsM (CapaHna)

3pa31<1/1: SIS capaHu, CTaHﬁ PO3BUTKY JIMYMHKU CapaHu, iMaro CaMKa, iMaro caMelp, JIMCT
KaIryCcTu, HOH.IKO,I[)KGHI/Iﬁ CapaHoro

Unenncronori. Komaxu

Po3BuTok komax 3 ToBHUM neperBopeHHIM (ILloBkomps)

3pa3ku: SHOS IIOBKONpsa IIOBKOBUYHOTO, TYCEHHUIIS IIOBKONPS/A IIOBKOBHYHOTO, JIUICUKA
IIOBKOIMPSAa NIOBKOBUYHOTO, iMaro camellb, iMaro caMka, IOBKOBE BOJIOKHO, IIIOBKOBA TKaHWHA, JIUCT
TYTOBOTO JiepeBa

YnenncroHori. Komaxu

Mopcbke THO
Biomnoriuni 00'eKTH MOPCHKOTO JTHA: KOPAJIH, MOPCHKI 3ipKH, paKOBHHU MOJIOCKiB. He merme 10
00'exTiB

Momrocku

Kopanu
Jlnst BuBuUeHHs OyJOBM KOPaJIOBHX MOJiNiB. Mae MICTHUTH He MEHILE 5 BUIB KOpalliB

BararoxmituaHi. KumkoBomoposxHUHHI

PakonoziOHi
Jlyist BUBYEHHSI OyIOBH WICHHCTOHOTHX. Ma€e MiCTUTH HATypajibHi 00'€KTH: paK PIiuKOBHIA, Kpao,
KpeBeTKa

YnenucroHori. Pakononioni

Mopchka 3ipka BesxpebetHi
J1nst BUBUEHHS NIPE/ICTABHUKIB KJ1acy 0e3XpeOeTHHX - THII TOJIKOLIKipi. Mae MicTutn
HaTypaJdbHHIA 00'€KT: MOPChKa 3ipKa

Uepemnamiku MOJTIOCKIB Montocku
UYepenamiky JBOCTYJIKOBHX 1 YepEBOHOI'MX MOJIIOCKIB PI3HUX BUJIIB

Pi3HOMaHITHICTB mip's ITaxu

3pa3Ku BCiX OCHOBHHX THUIIB Mip's. 3pa3ku po3MillleHi Ha OKPEMUX IUIAHIIETHHX JIHCTaX (He
MeHIIE 3 JICTKIB), B KOPOOII

Pi3HOMaHITHICTH KOMax
3pas3Ku pi3HUX BUJIIB KOMax

BusiBiIeHHS IPHUKJIa/iB IPUCTOCYBAHb JI0
CHoco0y XHUTTS y KOMax

[TaBykomoniOHi
3pa3Kky BUIiB IaBYKIB Ta MaBYKOIOAIOHNX

1.2. BoJiori npenapaTu a0o npenapaTtu B Ipo30poMy ILIACTHKY

KoskeH npenapaT po3MillleHO Yy IUIACTUKOBIH MPO30piii EMHOCTI i3 piMHOI0, IO KOHCEPBYE, a00
y NIPO30pPOMY IIJIACTHKY.
Hepeina

JleMoHCTpYe 30BHINTHIO OYI0BY HEpeian

Kinpuacti yepBu

be3syoOxka

Mourocku
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JleMoHCTpYy€ 30BHILIHIO Oy10BY 6€33y0KH
Po3BUTOK KicTKOBOI prOH Pubun
JleMOHCTpYE pO3BUTOK KICTKOBOT pruoOHU
BuyTtpimins OynoBa xadu 3eMHOBO/IHI
MicTHUTh O3HAYCHHS OPTaHiB Tijia TBApUHH. JIeMOHCTPYE 30BHIIIHIO | BHYTPINIHIO OYJIOBY Kadu
Tpuron 3eMHOBO/IHI
JleMOHCTpY€E 30BHILIHIO OyJIOBY TPUTOHA
[amrox Ccasui
JleMOHCTpY€E 30BHIIIHIO OYI0BY MAIlfoKa
Po3Butok kypku IIraxu
JIeMOHCTpY€E PO3BUTOK KYPKH
Smipka [Tna3ysn
JleMOHCTpY€E 30BHIIIHIO OYIOBY ANTIPKH
[NapasutnuHi yepu. Ackapuan (caMka, caMellb) [MapasutnyHi yepBu
JleMOHCTpy€ 30BHILIHIO OYAOBY CAMKH Ta CaMIlsl aCKapHIH
Menysa KummxoBonopoxHUHHI

JleMOHCTpY€E 30BHILIHIO OyI0BY MEly3H

Byx 3mii
JleMOHCTpY€E 30BHINIHIO OYIOBY 3Miid Ha MPUKIAJI ByXKa

[NaBykomoaiOHi UnenncroHori. [TaBykomonioHi
JleMoHCTpYy€E 30BHIIIHIO OYAOBY OTPYHHHUX BUJIIB MAaBYKIB HA IPUKIJIAJ KapaKypTa ado TapaHTyJa

CkoprtioH UnenucroHori. [TaBykomonioHi

JleMOoHCTpYy€E 30BHIMIHIO OYAOBY CKOPITIOHA

1.3. O06'emHi moaeJai
KrituHa TBapuHHA

JleMOHCTpy€e 30BHIIIHIO Ta BHYTpIIIHIO OynOBY TBapuHHOI KJIiTHHM Ta ii opraHoiau. | TBapuHK

BuroropneHa 3 ImjacTMacH, OPraHOiqd KIITHHH 3a0apBjcHI B SCKpaBi KOJbOpH. BcCTaHOBIICHA Ha

mijictaBky. Po3mip Moneni He Menmie 45 cm

[udy3opis Tydenbka OHOKJIITHHHI
36inpena y 1000 pasziB moaens iHPyY30pil Tydenbky, Mo neMoHcTpye il OymoBy. Burotosiena

3 IulacTMacH, 3a0apBiieHa B NPHPOAHI KOJHOPH Ta BCTAaHOBJICHA Ha MiACTaBKy. Po3Mipu mozeni He

MeHIne 25 cM

INapa KumkoBonoposkHUHHI

JleMOHCTpY€e 30BHILIHIO Ta BHYTPINIHIO OyZOBY NMPICHOBOJIHOTO Modjina - rigpu. CkiagaeTses 3
JIBOX YacTHH: MOB3JIOBXXHBOT'O PO3THHY JOPOCIOTO OpPraHi3My Ta 30UIbIIEHOr0 ()parMeHTy YacTHHH
Tina. Burorosnena 3 mactmacu, 3abapBiieHa B IPUPOJHI KOJIbOPH Ta BCTAHOBJIEHA HA IMiJICTaBKH.
Po3mip moneni e Menmie 30 cm

JlaHneTHHK
JleMOHCTpY€E 30BHINIHIO i BHYTPINIHIO OyAOBY JIAHIIETHHKA Ha IMO3J0BXXHHOMY PO3pi3i: HABKOJIO-

3aranapHa 010JI0Tis.
XOpIOBi.




21

2

3s50pOBY TOPOXHHHY, XOPAY, HEPBOBY TPYOKy, MEpPEAPOTOBY JIHKY, 3f0pOBI IIUTMHH, KUIIKiBHUK,
aHaJbHUI OTBip, XBOCTOBHI IUIABHUK. BUTOTOBNEHA 3 IutacTMacH Ta 3a0apBiicHa B SCKpaBi KOJbOPH.
Po3mipu Mozeni He MeHIe 50 cm

EBouroniiine BUeHHs

Be33yOka

JleMOHCTpye ~ 30BHINIHIO 1 BHYTPIIIHIO OyJIOBY IBOCTYJIKOBOIO MOJIIOCKa - 0€33yOKH.
Burorosnena 3 mimactMmacu, 3abapBiieHa B IPUPOAHI SCKpaBi KOMbOpH. Po3Mipm mMozeni He MeHIIe
50 cm

Morocku

JomoBuii gepB’ sx

JleMOHCTpY€E 30BHIIIHIO i BHYTPIIITHIO O0yIOBY KLTFYaCTOTO YePB sIKa HA MPUKIIAII TOMIOBOTO
4yepB'ska. BUTOTOBJIEHA 3 TIacTMacH, 3a0apBiieHa B ICKpaBi MPHPOIHI KoIpopH. Po3mipu Moemi He
MeHIue 50 cM

KinmpuacTi yepsu

Mo30k XpeOeTHHX TBapUH

Habip ckiamaethest 3 5 Momeneil MO3Ky XpeOCTHHX Ta 5 MiJICTABOK IUIACTMACOBHX. MIiCTUTh
MOJeNll MO3KY NpEACTaBHUKIB I'SAITH TPyl XpeOETHHX TBAapHH: KOCTUCTHX pUO, 3€MHOBOIHHX,
IUTa3yHIB, MTaXiB, CCaBI[iB. Mojeni BHIOTOBJCHI 3 IUIACTMACH, BCTAHOBJCHI Ha MiAcTaBKU. Pi3Hi
BIJJIIJIM TOJIOBHOTO MO3KY Ha MOJENSIX BUALICHI PI3HUMHU KOJIbOPaMHU

XpebeTHi.
EBomroniiine BUeHHs

Ckenet pubu Pubu
Mogens siBiisi€e COOOK MPUPOJHHMN oOcCTeosoridynmii  marepian. Ckejger 3MOHTOBaHUH 3
ypaxyBaHHSM BIATBOPEHHS MPUPOIHOTO IMOJOXKCHHS Tijla TBApUHU Ta  3aXHUIICHUH MPO30pUM
IUTACTHKOBHUM KOBIaKoM. Po3Mip Moneni He MeHIIe 25 cM
Ckenetn XOpHOBUX
Mogpeni SBISTIOTE  cOO00 TPHUPOJHHUN OCTEONOTiYHHN Matepian. CkelneTd 3MOHTOBaHI 3
ypaxyBaHHSIM BIATBOPEHHS MPHPOJHOTO TOJOKCHHS Tijla TBapWH Ta  3axUIIEHI MpPO30pUM
IUTACTUKOBUM KOBIIAKOM
Ckener xxabu 3eMHOBOIHI
Posmip mozeni He MeHIIe 25 cM
Ckener royba [raxu
Po3mip moneni e MeHe 30 cM
Ckenet KpoJst Ccasiii
Po3mipu mogeni He MeHmIe 45 cM
1.4. Bapeanedpni moaesi
BuroToBneHi 3 JIMCTOBOTO TEPMOILIACTHKY 3 TIIMOUHOIO penbedy 10 3 cM.
300pakeHHs 3a0apBIEHO B IPUPOJIHI KOIhopH. Po3mipu Mmoneni He mentre 60 x 40 cm
bynosa siiist nraxa IITaxm

Moens IeMOHCTPY€E BHYTPINITHIO OyI0BY SIMIIS NTaxa

BayTpimHs Ta 30BHImHA Oy10Ba JOIIOBOTO YepB’sKa
Mogens IEMOHCTPYE BHYTPIIIHIO Ta 30BHINIHIO OyJOBY KUTPYACTHUX YEPB'SKIB HA IMPHKIAAL
JIOLIOBOr0 4epB’sika: KPOBOHOCHY, HEPBOBY, JUXAJIbHY, TPABHY Ta CEYOCTATEBY CUCTEMU

KinmpuacTi yepBu

BayTtpimas 6ynoBa pudu

Pubu
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Mopgenb 1eMOHCTpY€E 30BHIMIHIO Ta BHYTPILIHIO Oy10BY pHOH Ha MPUKIIAl Kapacs

Baytpimns OynoBa ciuMaka YepesoHori 1
Mogenb AeMOHCTPYE 30BHIIIHIO Ta BHYTPILIHIO Oy/I0BY YepEBOHOTHUX HA NPHUKJIA/II CIMMaKa

BuyTtpimins OynoBa xadu 3eMHOBO/IHI 1
Mopenb 1eMOHCTPYE 30BHIIIHIO Ta BHYTPINIHIO OyJNOBY *aOH: AUXalbHY, KPOBOHOCHY, TPaBHY

Ta CEYOCTaTEeBY CHCTEMHU

BayTtpimnzs Oynosa xpymia YneHucTOHOTI 1
Mopzenb IeMOHCTPY€E 30BHIIIHIO Ta BHYTPILIHIO OyIOBY Xpyllia: KpDOBOHOCHY, HEPBOBY, TPaBHY,

JIMXaJIbHY, BUJIUIBHY Ta CTaT€BY CHCTEMHU

BHyTpimiHs OynoBa suiipku [Tna3ysn 1
Mogenb AeMOHCTpPY€ 30BHIIIHIO Ta BHYTPILIHIO OyIOBY AIIIPKH: KPOBOHOCHY, HEPBOBY, TPABHY,

JMXaJIbHY, BUIUIBHY Ta CTaTEBY CHCTEMH

Baytpimas OynoBa nraxa IrTaxu 1
Mogens OeMOHCTPYE 30BHIIIHIO Ta BHYTPIOIHIO OyAOBY mNTaxa Ha TMPUKIAAI roiyba:

KPOBOHOCHY, HEPBOBY, TPaBHY, INXaJbHY, BUAUIBHY Ta CTATEBY CHCTEMHU

BaytpimHs OynoBa kpois Ccasmi 1
Mogenb JeMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyIOBY KPOJIsi: KPOBOHOCHY, TPaBHY, JUXaJIbHY,

BUJIITIbHY Ta CTaTEBY CUCTEMH

Buytpimnas 6ynoBa codaku Ccasmi 1
Mopenb JEMOHCTpYE 30BHIIIHIO Ta BHYTPIIIHIO OyIOBY cOOaKu: HEPBOBY,  JIUXAIbHY,

KPOBOHOCHY, TPaBHY, C€40CTaTeBY CUCTEMHU

EMOpioHalibHUI PO3BUTOK TBAPHHU Xopnosi 1
Mogenb IeMOHCTPYE BCi cTail po3BUTKY eMOpioHA TBapUHH

2. Ooaagnanns aast | 2.1. Mikponpenaparu. 3ooJoris 2-15*

J1a60paToOpHUX
pooiT

IMocTiiiHi MikponpenapaTi BMillleHI B CEpelOBHINA, HEPO3YMHHI B BOJI. Mikpomnpenaparu
MOHTYIOTBCS HAa CTaHJAPTHHUX TIPEIMETHHX CKEJbISIX 3 BHUKOPUCTAaHHSM HAKPHUBHUX CKeJellb,
03/100J1eH1 €TUKETKOI0, Ha SIKil 3a3HAYalOThCsl Ha3Ba MpenapaTy JaTHHCHKOK Ta YKPaiHChKOK MOBaMHU
Ta HOro HOMEp 3a TepelikoM. 3pi3M MaKCHMalbHO TOHKi, B OJWH INap KIITHH, i MAaioTh BCi
TaKCOHOMIUHI O3HaKW. 3abapBiieHI CTIHKUMH OapBHUKAMH, IO HE MOPYIIYIOTh CTPYKTYPY 00 €KTa.
OO0’eKT pO3TAalIOBYETHCS Yy LEHTPI mpeameTHoro ckia. Habip MikpompenapariB po3MillyeThesi B
creniaibHUX KOpOOKax 3 ma3aMu Uil MIPEeAMETHUX cKelenb. Mikporpenapatn MOCTiHHI 3a TEpMiHOM
30epiranHs, 4iTki, siKicHi (1030aBiieHi Opydy, CTOPOHHIX OO0'€KTiB), MPHIATHI JUIi BUBYCHHS 3a
JOTIOMOT OO IIKUTBHUX MIKPOCKOTIIB 200 JIyT.

Ckian HaOopy: Tizmpa (3araigpHa CTPYKTypa); POTOBHH amapar TipH; IlaHapis (KUIIKIBHUK); acKapuaa
(>xiHO4a ocobmHa); ackapua (PO3THH KIHOYHMX CTATEBHUX OPTaHiB); CUCYH ATIOHCHKUN (KOITYJIISIIiS
napu); KiHIiBKa OJKOJIW; KiHIlIBKa MYXH; KPHIIO OK0JIH; O/1K0J1a (5KaJIo 1 MIIIEUOK 3 OTPYTOIO); KPUIIO
KOMapa; KpUJI0 METENIHNKA; KPOB kalbu; SUIIEKIIITHHY JKa0H; mepo nraxa

V. JIroquna
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1. Jlemoncrpauiiine | 1.1. MogeJi
00JIaTHAHHSA A) O0'emHi moaei:

Ckener n01uHU

Mopenb neMOHCTpye 0a30BMH KICTKOBHH ONOPHO-PYXOBHMH amapar JofuHu. KiHIiBku
KpIIUIATBCS Ha THYYKil OCHOBI. BuroromiieHa 3i creniadbHOTO ITUIACTHKY, IO TOYHO IMITY€ KiCTKOBY
TKaHWHY, Ma€ IPUPOTHI KOTHOPH, Ha CTOSKY, po30ipHa. Buicota ckemera 170 cm

bynosa mrogunu

UYepen moavHu

Mopens n1eMOHCTpYy€e OyAOBY deperna JIIOIUHH i € po30ipHOI0. BepxHs monoBuHa depena
BiZ'eAHy€eThCs. HpkHS mienena 3'eqHaHA 3 MOACIIIIO PYXOMUM IIPYKUHHUM KpiIUIeHHAM. Burorosnena
3 INIACTHKY, III0 TOYHO iMiTy€ KiCTKOBY TKaHHHY Ta IPHUPOJHE 3a0apBICHHs, B HATYPaJIbHy BEIMUNHY

XpeOrti moauHr
Mogens AeMOHCTpYe OymoBy XpeOlliB JiroquHH. BUrOTOBICHA 3 IUIACTHKY Ta 3a0apBiicHa B
HarypasbHui Konip. CkianaeTbes 3 7 pi3HUX THIIB XpeOuiB. Po3mip Mozeni He MeHIe 35 cMm

Cyrno6u moauHu (pi3Hi THITH)

Habip MiCTHTh OCHOBHI BHIH CYIJIO0IB JIFOMHU: KYJIBIIOBHUI; KOMIHHUHN; TJICYOBUH; JIIKTHOBHU.
Mogeni pyxomi Juis neMoHcTpauii (yHKLIIOHANIBHUX pyxXiB. BHrOTOBIIEHI 3 MIIACTHKY, LIO TOYHO
IMITY€E KICTKOBY TKaHUHY, MacTad He MeHe 1:2

Bynosa 3y6a moaunu

Mogens po30ipHa, AEMOHCTPYE BEIMKHIA KyTHIA 3y0 JIFOJUHH, IO MOB3JOBXKHIM PO3THHOM
IUAThCS Ha JBI YacTWHU. [IpHpOTHMMH KOJIBOpaMH BUAUICHI BCi CTPYKTYpHI KOMIOHEHTH 3y0a.
Buroroenena 3 1uacTmky, 3a0apBiieHa B MPHPOIHI KOJMBOPH, Ha MmifcTaBii. Macmrad mMofmeni He
meHute 1:5

Bepxns Ta HIDKHS meneny TroauHu. [iriena 3y0is

Mogpeni BepXHIX Ta HIDKHIX psmiB 3yOiB (Imenemnu) KPiIuAThCs Ha THYYKOMY METalCBOMY
3'eHAaHHI 1 JafOTh 3MOTy O3HAWOMHTH Y4YHIB 3 OyZOBOIO mIeJern Ta siceH. Jlo Moaeni gomaeTses 3yOHa
IIiTKa, 3a JOMOMOTIO0 SIKOT MOJKHA JIEMOHCTPYBATH MPABUIbHY TEXHIKY JAOTIISIY 3a 3y0aMu i pOTOBOIO
MOPOKHMHOK. BUroToBieHa 3 miacTuky, 3abapBiieHa B MIPUPOJHI KOJIBOPHU Ta 30iiblIeHa B MaciiTabl
He menmre 1:3

T'osloBHUI MO3OK JIFOAMHU

Mogens € po30ipHOI0, CKIQJAE€ThCA 3 TPhOX YACTHH 1 MiJCTaBKH, JEMOHCTPYE 30BHIIIHIO Ta
BHYTPIITHIO OYyZOBY MO3KY JIOAWHH (CepefHiii MO30K, MPOMDKHHA MO30K, MicT, M030490K). HepBoBi
ITy4Kd BHIUIEHI KOJBOpOM. BurorommeHa 3 miacTuKy Ta 3abapBieHa B MPHUPOIHI KOJIBOPH, B
HATYpaJbHY BEIUIUHY

Byxo moaunun

Mopenb € po30ipHOIO, AEMOHCTPYE 3OBHIIIHE, CEPEJHE Ta BHYTPIIIHE BYXO 3 OKPEMHUMH
CIIyXOBUMH KICTOUKaMH, JabipuHT 31 CTpEMIHLEM, CIyXOBHM Ta BECTHOYISIPHUM HepBaMu.
Burorosinena 3 miacTuky Ta 3abapBieHa B IPUPOHI KOJIbOPHU, MacTad He MeHIIe Hix 1:5

Oxo mronuHu
Mogenb € po30ipHOIO, JEeMOHCTpYE OyfOBY OKa JIIOJMHM: CYJMHHY OOOJIOHKY, CITKIBKY,
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paiiny)kxHy OOOJIOHKY, 3IHHII0 Ta KpPHUIUTAIHMK, CKJIOBHUIHE TiJO, 30poBMH HepB. Burotomnena 3
IUIACTUKY, 3a0apBiieHa B IPUPO/IHI KOJIbOPH, Ha migcraBui. Pozmip mozesni He meHme 10 cm

T'opranp mronuan

Mopgenb po30ipHa, Aa€ 3MOTY IEeMOHCTPYBATH [TOYAaTKOBI BIJUIIJIM TPABHOT Ta JUXAJIBHOI CHCTEM:
rOpTaHb, MHiJISI3UKOBY KICTKY, Tpaxelo, 3B'S3KW, M'SA3H, CYAWHH, HEPBOBI 3aKiHYECHHS, LIUTOBUAHY
3a103y. BuroTtoBnena 3 miuacTuky, 3a0apBiieHa B SCKpaBi MPHPOIHI KOJBbOPH, Ha mincTaBui. Po3mip
Mogeni He MeH1e 30 cm

Hocornorka nronuan
Monens IeMOHCTpye OyZOBY HOCOITIOTKH JIOJMHH B cariTalbHOMY po3pisi. BurotosneHa 3
IUTACTHUKY, 3a0apBlieHa B SICKpaBi IPUPOAHI KOJBOPH, Ha mincTaBmi. Po3mip Mozeni He MeHme 20 cMm

TpaBHa cucrema.
JluxanbHa cuctema

JlereHi mroauHA

Mogens po30ipHA, IEMOHCTpYe OYyIOBY JETeHb JIIOMWHH: OpOHXiadbHE JEpeBO, OpOHXIoNH i
aIbBEONTH, JIETCHEBI apTepii, JIereHeBI BEeHW, HEPBU 1 JTIMQAaTH4HI CYIWHH, JIETEHEBa IUIEBpA.
BurorosneHa 3 miacTuKy, 3adapBieHa B SICKpaBi MIPUPOIHI KOIBOPH, HA IUIAHIICTI-MTiAcTaBIi. Po3mipu
mozeni He Mertre 30 x 40 x 10 cm

I[I/IX&J'ILHEI CHUCTEMA

Cepue noauHu

Mogpens po30ipHa, IETadbHO NEMOHCTPYE aHATOMIIO CepIs i3 IUTYHOUYKAMH, 3 MepeAcepasMHu,
BeHamu 1 aoptoro. Ilepemust crinka 3HiMHA. KopoHapHi apTepii i BEHHM MO3HAUYCHI KOJIBOPOM.
BuroroBieHa 3 IIaCTHKY, 3a0apBiicHa B SICKPaBi MPUPOJIHI KOJILOPH, HA MijcTaBIili. Po3mipu Mozeni He
mennie 10 cm

KpOBOHOCHa CUCTEMA

IlnyHok nroauHu

Mogenb € po30ipHOI0, IEMOHCTPYE aHATOMIO LIUTYHKA JIIOJIMHU: OyJI0BY IIUTYHKOBHUX M 53iB, BCI
LIapH HITYHKOBOI CTiHKH, pesibed) 3MOPILOK CIIM30BOT OOOJIOHKH, CYyJMHH, & TAKOX MICIE MOEIHAHHS
cTpaBoxoly Ta chiHKTepa LUTyHKa. BUroToBieHa 3 IulacTHKy Ta 3abapBieHa B SICKpaBl NPUPOJHI
konbopu. Posmipu mogerni He MeHme 25 X 20 x 10 cm

TpaBHa cucrema

Hupxka mronunn

Mopenb TeMOHCTPY€e aHATOMil0 HUPKH JIIOAWHH: MO3KOBY PEYOBHHY HUPKH 1 HHPKOBI MHCKH,
HAIHUPHUK, HUPKOBI 1 HaTHUPKOBI CYAWHHW, BEPXHill BiIPI30K ce4oBOMy. BHUTOTOBJIECHA 3 MIACTHKY,
3abapBicHa B SICKpaBi IPUPOJIHI KOIBOPH, Ha mifcTaBii. Po3Mip Moxeri He MeHIe 20 cM

BuninbHa cucrema

Ileuinka nroguHu
Moens TEMOHCTPY€E aHATOMIIO TEYiHKH JIFOJUHH. BUTOTOBJIEHA 3 IIacTUKY, 3a0apBicHA B
SICKpaBi MPUPOJIHI KOJHOPH, Ha TiAcTaBii. Po3Mip moneni He meHmie 20 cm

TpaBHa cuctema
KpoBoHnocHa cuctema

Topc noaunu Jronuna
Po36ipHa Mopenp BHUTOTOBJIEHA 3 IUIacTMacH Ta 3abapBiieHa B TMPHUPOAHI KOIHOpH. Mojeib

JNEMOHCTPYE TOPC JOJUHU 3 PO3KPUTOIO TPYAUHOIO, IO MICTUTH Ceplle, JIETeHi, BiIIiIN TPaBHOI

CHCTEMH, TIEUiHKY, HUPKH, a TAKOXK JEMOHCTPYE CariTalbHUN po3pi3 TONIOBU. Burorosnena 3 miacTuky

Ta 3a0apBJieHa B SICKpaBi MPUPOJIHI KOJIbopH. BrucoTa Mozeni He MeHie 85 cm

B) Bapeanedni moaeni: Jromuna

I'onosa moauan. CariTanbHHIA po3pi3
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Mozenp JAEMOHCTpPYE TOJIOBY JIIOAMHH B CariTallbHOMY pO3pi3i, IO MJO3BOJAE  YYHSIM
03HAWOMHUTUCh 3 ii BHYTPINIHBOI) AHATOMIYHOIO OY/JOBOIO: UYEPEMHOK KOPOOKOH, HOCOBOIO
MOPOKHMHOI, TaiMOPOBHMH I1a3yXaMH, POTOBOIO MOPOXXHHHOK, HMIMHHHMM BiAJiIoM XpeOTa ToIIo.
Burorosnena 3 JIMCTOBOTO TEPMOILIACTY 3 INIMOWHOIO penbedy 10 3 cM. 300paxeHHs 3a0apBiIeHO B
pupoaHi Konbopu. Posmipu moneni He MeHme 30 x 20 cm

BbynoBa cimHHOTO MO3KY JIFOAUHU

Mopenb eMOHCTpye OyIOBY CHHHHOTO MO3KY, IO JO3BOJSIE YYHSIM O3HAaHOMHUTHCH i3
30BHIIIHBOI0 Ta BHYTPINIHHOIO aHATOMIYHOIO OYZOBOIO 1 CTPYKTYpOIO CHHHHOTO MO3KY JIOJWHH.
BurortosiieHa 3 JIMCTOBOTO TEPMOILIACTY 3 INTHOMHOI penbedy a0 3 cM. 300paxkeHHs 3a0apBICHO B
pupoHi Kobopu. Posmipu moneni He Mermre 60 x 40 cm

HepsoBa cucrema

BynoBa 1UTyHKA JIIOAUHH

Mojens JEMOHCTPYE MNUIYHOK JIFOAMHU Yy PO3pi3i, IO J03BOJIAE YYHSIM O3HAHOMHUTHCH 13
30BHILIHBOI0 Ta BHYTPIUIHBOIO aHAaTOMIYHOIO OyIOBOIO oOpraHy. BurotoBjeHa 3 JHCTOBOTO
TEPMOIIACTY 3 TIHOUHOI0 penbedy 10 3 cM. 300parkeHHs 3a0apBIICHO B MPUPOIHI KOJIbopH. Po3Mipu
Mojeni He Menuie 60 x 40 cm

TpaBHa cuctema

bynosa oka mroauHu

Mopenb NEeMOHCTpYE OKO JIIOAWHM, LIO JO3BOJSIE YYHSM O3HAHOMHUTHUCH 13 30BHILIHBOIO Ta
BHYTPIIIHBOIO aHATOMIYHOIO OYyZ0BOIO OpraHa. BUroToBieHa 3 JIMCTOBOTO TEPMOILIACTY 3 TJIMOMHOIO
penbedy mo 3 cMm. 3o00paxkeHHs 3abapBiIcHE B IPUPOAHI KOIbopH. Posmipu mozeni He merme 60 x 40
cM

Oxo

BynoBa newiHky JroAnHI

Monens neMoHCTpye OynOBY TIEWiHKM JIIOJWHH, IO MJO3BOJSE YJYHAM O3HAHOMHTHCH 13
30BHIIIHBOI0 Ta BHYTPINIHBOIO aHATOMIYHOIO OyIOBOIO oOpraHa. BuroroeieHa 3 JIMCTOBOTO
TEPMOIIACTY 3 TIHOHHOI0 penbedy 10 3 cMm. 300pakeHHs 3a0apBlieHe B MPHUPOIHI KObopu. Po3mipn
mozeni He mentre 30 x 20 cm

TpaBHa cucrema.
KpoBoHocHa cuctema

Bynosa Byxa JnoanHu

Mozenp AEMOHCTPYE BYXO JIIOAMHH y PO3pi3i, IO J03BOJSIE YYHSIM O3HAHOMHUTUCH i3 HOTO
30BHILIHBOI0 Ta BHYTPILUIHBOIO aHATOMIYHOIO OYZOBOIO: BYIIHOIO PAaKOBHHOIO, 30BHIIIHIM CIYXOBUM
IPOX00M, OapabaHHO MEPETHHKOK, MOJIOTOUYKOM, KOBAJICJIKOM, CTpeMiHIleM, €BCTaxi€BOK TPYyOOIO,
3aBHTKOI0. BHTOTOBJEHA 3 JMCTOBOTO TEPMOIUIACTY 3 TIHOWMHOIO penbedy 1o 3 cM. 300parkeHHA
3a0apBIIeHO B IPUPOIHI Koabopu. Po3mipu Mmozaeni He meHmie 60 x 40 cm

BynoBa mxipu mronuHA

Monenp nIeMOHCTpYe WIKIpy JIIOAWHM Y PO3pi3i, IO J03BOJSIE YYHSIM  O3HAHOMHTHCH 3
aHATOMIYHOIO Oy/I0BOIO IIKIPH Ta CTPYKTYpOIO ii BHYTPIIIHIX IIapiB: BOJIOCCSM, KOPIHHSM BOJIOCCH,
MOTOBUMHM Ta CaJIbHHUMHU 3aJI03aMH, KPOBOHOCHHMH CyAMHaMH. BHroToBieHa 3 JIHCTOBOTO
TEPMOIUIACTY 3 INIMOMHOIO penbedy 10 3 cM. 300paskeHHs 3a0apBieHEe B MPUPOAHI KOJILOpH. Po3Mipu
Mojeni He Merue 60 x 40 cm

IToxpusHa cucrema

Bynoa cepus sronuHA
MoJenb  TeMOHCTPYE ceplie JIIOAWHU B PO3pi3i, IO JO3BOJSIE  VYHSIM  O3HAHOMHUTHCH 3

KpOBOHOCHa CUCTEMAa
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AHATOMIYHOK OYJOBOIO OpraHa. BUroToBlieHa 3 JIMCTOBOTO TEPMOILIACTY 3 TIIMOMHOIO penbedy o 3
cM. 300paxxeHHs 3a0apBIICHO B IPUPOIHI Koabopu. Po3mipu mozeni He mermie 60 x 40 cm

Bynosa nerenis 1o uHA

Mopgenb IeMOHCTPYE IUXalbHY CUCTEMY JIIOJMHHU Y PO3pi3i, IO JO3BOJISE YUHSIM 03HAHOMUTHCH 3
aHaTOMIYHOIO OyJOBOIO JIEr€HIB Ta ajbBeoJl. BUTOTOBIEHA 3 JIMCTOBOrO TEPMOIUIACTY 3 TIIMOWHOIO
penbedy mo 3 cMm. 3o00paxeHHs 3a0apBieHE B IPUPOAHI KOIbopH. Posmipu mozeni He merme 60 x 40
cM

JluxanpHa cuctema

BynoBa TpaBHOI cUCTEMU JIIOJUHU

Mopenb OEMOHCTpYE TpaBHY CHUCTEMY JIOJUHH: POTOBA IIOPOXKHHMHA, CTPABOXif, IUIYHOK,
NEeYiHKa 3 JKOBYHUM MiXypOM, TOHKMH Ta TOBCTHH KHIIKIBHHUKH. BHrOTOBIEHa 3 JIMCTOBOrO
TEPMOIIACTY 3 TIHOHHOI0 penbedy 10 3 cMm. 300pakeHHs 3abapBiieHe B MPHUPOIHI Kobopu. Po3mipn
Mogeni He MeH1e 60 x 40 cm

TpaBHa cucrema

EMOpioHanbHUIA PO3BUTOK JTHOAUHU

Mopenb NeMOHCTPYE BCi cTajii PO3BUTKY eMOpiOHA JIOJMHH. BHIrOTOBIEHA 3 JIUCTOBOTO
TEPMOILIACTY 3 TIHOUHOI0 pesibedy 0 3 cM. 300paxkeHHs 3a0apBICHO B MPUPOIHI KOJIbOpHU. Po3mipu
mozeni He MeHie 60 x 40 cm

JIronquna

Yosoiui Ta )kiHOYi cTaTeBi opranu. CariTaabHuN po3pi3

Mogens [IEMOHCTPYE aHATOMIYHY OYJOBY 4YOJIOBIYOi Ta JKIHOYOi CTAaTEBUX CHCTEM B
cariTaJlbHOMY po3pi3i. BUroToBiIEeHA 3 JHCTOBOrO TEPMOILUIACTY 3 TIHOMHOIO penbedy 10 3 cM.
300paxkeHHs 3a0apBiieHe B IpUPOAHI KobopH. Po3mipn mozgeni He mermie 60 x 40 cm

CrareBa cucTeEMa

B) lpuaanu:
MetpoHom

Metponom Oararo)yHKIIOHAIFHUN €JIEKTPOHHUI BHKOPHCTOBYETHCS IiJ 4Yac MPOBEICHHS
JEMOHCTPAiMHUX AOCIHIIIB IIOJO CIIOCTEPEKECHHS Ta PETYIIOBAHHS YaCTOTH TAKTIB Yy Oi0JIOTIYHHX
00'eXTiB, BiApaxyBaHHA TOYHHX MPOMDKKIB dacy. [Ipmmam mpaimroe B TppOX pexkmMax. TexHIdHi
XapaKTepPUCTUKH METPOHOMA 0araTo(yHKI[IOHAJBHOTO €JEKTPOHHOTO: 1 pexnMm - ceKyHIoMip 3i
3BYKOBOIO 1HAMKAI[IE€I0 IHTEPBAJIB Yacy, 2 peXKUM - METPOHOM, 3 PEXUM - TaiiMep, Micis 3aKiHYEeHHS
paxyHKY MOJIA€ThCS 3BYKOBHI CUTHAI

Kawmepron
[Ipunan meTaneBwid, TeHEpye 3BYKOBY XBHIIIO TEBHOI YacTOTH, BCTAHOBJICHHH Ha JepeB’sSHUI
PE30HYIOUHM SITIHUK

CanTtumetp
Ctpiuka BUMIpIOBaJIbHA i3 CAHTUMETPOBUMH TOJIITKAMU, TOBXKUHA | M

Tepesu 3 Bakkamu Ta misirpamamu (1o 200 1)

Tepesu 3acTOCOBYIOTHCS JUIS 3BaXKyBaHHs CHITy4YHX Ta IHIINX pedoBHUH. ['abaputHi po3mipu
TepesiB He MeHIe 25 x 10 X 5 oM.

Ckian Habopy BakkiB Ta mimirpam: 50r—1; 20r—2; 10r—-1; 5r-1; 2r-2; 1r-1,
500 mr—1; 200mr—2; 100mr—1; 50mr—1; 20mMr—2; 10mr-1

Pocromip
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Pocromip HacTiHHMII JUIi BUMIPY 3pOCTy JIIOJMHM B TIOJIOKEHHI crosun. Poctomip
YCTaHOBIIOETBCSI Ha OYAb-SKy BEPTUKAIBHY MOBEpXHIO. PocToMmip CcKiamaerbesi 3 BEpPTUKAIBHOT
METaJeBoi CTiliKH, SKa KPIMUThCSI HA CTIHKY Ha (ikcoBaHiil BUCOTI 3a IOTIOMOTOI0 JBOX KPOHIITEIHIB.
Ha criiini pyxJMBO BCTaHOBJICHUH piBeHb A1 BUMipy pocty. CTaHIapTHO MIKajia IMOALTIOK pocToMipa
MIOYMHAETHCA BiJl OHOTO METpa

Tepesu enexTpoHHi

Juis BU3HA4YeHHS Bard (y TOMY YWCII 9UCTOI) Tin Ta piguH. TouHicTs BuMiproBanHs — 0,01 T.
PigxoxpucraniaHuii ekpaH, aBTOMaTHYHE BMHUKaHHA Ta BUMUKaHHS. JKHBICHHS — BiI Mepexi Ta/abo
ABTOHOMHE

ToHoMmeTp
Jins BuMipy THCKY KpoBi 3a metogoM KopotkoBa. CTaHZapTHA HEHJIOHOBA MaHXeTa po3MipoM
He MeHIe 25 - 35 cM. OcHaleHuit MaHOMETPOM

DOHEHI0CKOIT
J11s1 MOHITOPUHTY apTepialibHOTO THCKY

INopuuHMKY micouHi (HaGip 1 xB., 2 XB., 5 XB.)
T'oIMHHMKY TiCOYHI, BUTOTOBJIEH] 31 CKJIa Ta OCHAILEH] IJIACTUKOBOIO IiACTaBKOIO.
Ckian HaOOpy: TOAMHHUK MiCOYHUE | XBuHHA - 1]
TFOIMHHMK IMICOYHHUI 2 XBUIUHN — 1;
TFOIMHHMK IMICOYHHUH 5 XBuauH - 1

[Mpunax anst nopiBHsiHHA BMicTy CO2 'y TOBITPI, 1110 BAMXAETHCS 1 BUAUXAETHCS

Jns nemMoHcTpamii 301IBIICHAS KUTBKOCTI BYTJICKHCIOTO a3y y TOBITPi, IO BUAWXAETHCS, B
MTOPIBHAHHI 13 MOBITPSM, IO BAUXAETHCS

KommiektHicTs:

mpobipka — 2;

mpoOKa T'yMOBa 3 JBOMa OTBOpaMH — 2,

[UJIAHT i3 TPIHHUKOM 1 MyHIIITYKOM — 1,

LITaTUB-mijcTaBka — 1

2. Mikponpenapatu

2.1. Mikponpenaparu. AHaToMist

IMocTiiiHi MikponpenapaTy BMIllleHI B CepeAOBHINA, HEPO34MHHI Yy BOAl. Mikponpenaparu
MOHTYIOTBCS HAa CTaHJAPTHHX TPEIMETHHX CKENbISIX 3 BHKOPHUCTAHHSM HAKPUBHHX CKeJellb,
03700JIeHI €TUKETKOI0, Ha SIKiif 3a3Ha4al0ThCS HA3Ba Mperapary JaTHHCHKOIO Ta YKPaiHCHKOI0 MOBaMH
Ta WOro HOMEp 3a TepelikoM. 3pi3 MaKCHUMalbHO TOHKi, B OJWH WIap KIITHH, 1 MarwTh BCi
TAaKCOHOMIUHI O3HakW. 3abapBieHi CTIHKMMH OapBHUKAaMH, II0 HE MOPYLIYIOTb CTPYKTYpy O0’€KTa.
OO0’eKT pO3TAlIOBYETHCS Yy LEHTPI mpeameTHoro ckia. Habip MikponpenapaTiB po3MILIyeThCS B
creniaIbHUX KOpOOKax 3 ma3aMu Ui MPEeAMETHUX cKelenb. Mikporpenaparn MOCTiHHI 32 TEpMiHOM
30epiranHs, 4iTki, siKicHI (1030aBieHi Opyny, CTOPOHHIX OO0'€KTiB), MPHUIATHI /IS BUBUCHHS 3a
JIOIIOMOT' 00 HIKUIBHUX MIKPOCKOIIIB 200 JIyII.

Ckian HaGopy: THMIIM M'SI30BHX TKAaHWMH: TJIaJeHbKa, MOCMYTOBa, CKEJETHa; KIiCTKOBA; XpSII
TiaJiHOBUH; )UPOBa TKAHWHA; HEPBOBA TKAaHWHA, IMIIHIPUYHUHN emiTelii; 6araTomapoBuil emiTemiid;

2-15*%
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IUIACKMH emiTeNid; HeifpoemniTeniii (CMakoBi pelENTOpH); KPOB JIIOAWHM; IIKIpa JIOJUHHU, >KIHOYI
XPOMOCOMH; YOJIOBIUi XPOMOCOMH; CIIEpPMATO301/11 JIFOAMHHM; STHIEKITITHHA JIIOAUHH

VI. Mouiekynsipumi,

KJIITUHHMI, OpranisMuuii Ta HaopranisMuuii piBHi opranizauii KuTTH

1. lemoncTpamniiine
o0J1aTHAHHS

1.1. Koaeknii
HatypanbHi 3pa3kud pOCIHMH, PO3MINICHI HAa OKPEMHUX IUIAHIICTHHUX JIMCTaX, B KOpPOOIi,
CYMPOBOJIKYIOTHCSI METOJJUYHUMH PEKOMEHIAIISIMH

Apomop¢osu y pocinuH
He menme 5 nucris

OCHOBH €BOMIOLIIIAHOIO BYECHHS

Inioamanralist y poCiuH
He mente 5 nuctiB

OCHOBH €BOMIOLIAHOIO BYECHHS

[Maneonrosnoriuna (Gpopmu 30epeskeHHs] BUKOITHUX PEILITOK POCIIHH i TBAPHH)
3pasku BIIOWTKIB, CKaM'SHITOCTEH, a TAaKOX BHKOIHUX PEIITOK POCIMHHHUX 1 TBapWHHHUX
OpraHi3MiB, Myl MOTFOCKiB. He Mermie 6 3pa3kiB

IcTopuuHuUil pO3BUTOK 1 PI3HOMAHITHICTh
OpTaHIYHOTO CBITY

1.2. Mopeui

A) O0'emui moaeJti:
Opranoinu K1iTuHYU (Ha0Ip)

Habip mictuTh Momeni OpraHOiNiB KIITHHH: XJIOPOIIACT, MITOXOHIPI0 Ta MEMOpaHy KIiTHHH.
Mogerni BUTOTOBIICHI 3 TUIACTMAcH Ta 3a0apBlieH] B sICKpaBi KoIbopH. Po3mipu monerneit He MeHme 20
cM

OCHOBH LIUTOJIOTIT

CrpykTypa Oinka
Mopens TeMOHCTPYE TPOCTOPOBY CTPYKTypy Oimka. Bei kommoHeHTH Mozeni 3abapBlieHi y
SCKpaBi koJpopH. BHroroieHa 3 macTuky, Ha mijgcrasli. Bucora mozgerni He Mernre 50 cm

OcHOBH UTOJIOTIT

Crpykrypa JJHK

Mopens po30ipHa, JeMOHCTpYE OyIOBY MOIBIHHOI CHipami Je30KCHPHOOHYKICTHOBOI KHCIOTH
(JAHK) Ta ii enemenTH: MOHOCaxapuu, 3aauIIKku (ochOpPHOT KMCIOTH Ta YOTHPH THITH OCHOB: aJICHIH,
TUMIH, T'yaHiH, IWUTO3UH. EneMeHTn Mozeni 3a0apBiieHi B yMOBHI KOJIbOpH. BuroTosneHa 3 ractmacy,
Ha miacrasui. Po3mip Mozeni He MeHme 50 cM

OcHOBHY UTOJIOTIT

Bipyc AIDS (CHI)

Mojens OeMOHCTPYE 30BHIIIHIO Ta BHYTPINIHIO OyA0BHY BIpycy: MimigHy OOOJIOHKY 3
MPOTETHOBUMH CTPYKTYypaMH Ta SIpO 3 T€HETHYHUM MaTepiasioM. 3OBHIIIHA 0OOJIOHKa Bipycy Mae
XapakTepHY CTPYKTYPY, IO A€ MOXKIIMBICTH IEMOHCTPYBAaTH OCOONHMBOCTI 1i OymoBH. SImpo MiCTHTH
YMOBHUIA TEHETHYHUN MaTepiay. BurororieHa 3 IDIacTHKY, 3a0apBiicHa B SICKpaBi KOJBOpHU, Ha
migcrasii. Po3amip monen He MeHIre 30 cM

OCHOBH LIUTOJIOTIT

Cxema miTo3y 1 Meiio3y

Mogens ckimagaerbes 3 12 geraned Ta 3 OBOX YacTHH - IIACTABOK 3 THi3gaMu. Y THi3na
BCTaBJICHI MOJENI KIITHHH Ha PI3HUX CTajisx posmomury. Ilepma yactuHa Mojeni - IiJICTaBKa 3
MOJIEISIMU KJTITHH (6 LIT.) MpU3HAueHa JIs IeMOHCTpALii MiTo3y. Y KIITHHAX MEepIIoi YaCTUHH MOAEII
KOJIbOPOM I[IO3HAYCHI: YEPBOHOKO KPAIKOK - SAEPIE, CIPUM KOJIBOPOM - XPOMOCOMH, POYKCBHM
KOJILOPOM - IIEHTpOMEpPa XpoMocoM (TIEpBUHHI TepeTshKkn). J[pyra JacTuHA - mijJcTaBKa 3 MOJEISIMHU

ITonin KniTHHA
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KITHH (6 ImT.) MpU3HaueHa Juisi JAeMOHcTpalii melody. Ha Mopensx KIITHH 4YepBOHUM 1 CHHIM
KOJILOPOM I103HA4EeHi TOMOJIOTiuHI XxpoMocoMu. Bucora mozeni He meHnre 15 cm

B) Bapeanedni moaei:
ApxeonTepukc

Mopenb AEMOHCTpPYE  CKaM'sHUIOTO  JIOICTOPHYHOTO MEpIIoNTaxa —  apXeoNTepHKca.
BurorosneHa 3 TMCTOBOTO TEPMOIUIACTHKY 3 TIIMOMHOIO penbedy 10 3 cM. 300pakeHHs 3a0apBiICHO B
pupoHi Konbopu. Posmipu moneni He MeHmne 60 x 40 cm

OCHOBH €BOIIOLIIIAHOIO BYECHHS

B) Mopaeni-anurikamii:

CKJ'IaI[aIOTBC?[ 3 JIAMiHOBaHHUX KapTOK, OCHAIICHUX MarHiTHAM KpiHJ'IGHHHM, 110 a€ 3MOTy ICMOHCTPYBATHU

MMOCIOHMK Ha METaJeBii KIacHil momi 0e3 3aCTOCYBaHHS TOTATKOBOTO KPITUICHHS

['eneTHka rpyn KpoBi
Mopens-armikarist MiCTHTh 34 KapTKH i3 300pa)KeHHSIM TPy KPOBi, BiMOBITHIX iM T€HOTHIIIB,
raMeT, 3HaKiB CXpellyBaHHs

OCHOBH I'eHETUKHI

CxeMma MiTO3y
Mopenb-amiikamisi MICTHTh KOJIBOPOBI 300pa)KeHHS COMAaTHYHUX KIITHH 3 MAarHiTHUM
KpIMJICHHSIM, 3 IKMX Ha JIOIIII MOHTYETHCS CXeMa MiTo3y

[uTomnoris.
OCHOBH I'€HETUKH

Cxema Meiio3y
Mopenb-ariikaiisi MiCTHTh KOJIbOPOBI 300pa)KeHHsI CTAaTEBUX KJIITHUH 3 MAarHITHUM KpIiIUICHHSM,
3 SIKUX Ha JIOLIII MOHTYEThCS CXeMa MeHo3y

[uTomnoris.
OCHOBH I'€HETUKH

JuriOpuaHe cXpenryBaHHs

Mopenb-arJikaiisi AEMOHCTPYE CXeMy IUTiOpHJHOrO CXpellyBaHHS, MICTHUTh 36 KapTok i3
300pakeHHSIM TEHOTHUINB Ta (PCHOTHIIIB HACIHHS TOPOXY, IO BIIPI3HSIOTHCSA 32 JBOMAa O3HAKAMHU:
KOJIbOPOM HaciHHA Ta (OPMOI0 HACIHHSA, a TaKoXX KapTOK i3 300pakeHHSM JOMIHAHTHUX Ta
PELECUBHUX rAMET Ta 3HAKIB CXPELlyBaHHs

OCHOBHY r'€HETHKH

MoHoriOpuiHe CXpelryBaHHS

Mopenp-amikamnisis TeMOHCTPYe IIPOIEC MEPEXpecTy XpOMOcoM (KpOCHHIoOBep), MicTuth 20
KapTOK i3 300pakeHHSAM T'eHOTHITB Ta (PCHOTHIIIB HACIHHS TOPOXY, IO BiIPI3HAIOTHCS 32 OJHIEO
03HAKOI0 - KOJIbOPOM HACIHHS, a TAKOXK KapTKH i3 300paKeHHSM JOMIHAHTHUX Ta PELIECHBHUX ramMer
Ta 3HaKiB CXpEUTyBaHHS

OCHOBH I'eHETUKH

IIepexpecT xpoMmocoM
Mopens-amikariss AEMOHCTPYE MpOIEC IMepexpecTa XpoMocoM (KPOCHHIOBEp), MICTHTh 18
KapTOK 13 300paXeHHIM MYX Ip030(iJ, O BiIPI3HAIOTHCS 32 IBOMA O3HAKAMH

OCHOBU I'€HETUKH

Tunosi 6iorieHO3U Bionieno3u
Mopens-amikarist MiCTUTh 32 KapTKH, [0 IEMOHCTPYIOTh TBAPHH i POCIHMH: POCIHHH BOJONM,

pociuHU OOJIT, POCIMHM JIyKiB, POCIWHHU 3MilIaHWUX JICiB, Oe3XpeOeTHi, TBApWHHU, 3EMHOBOJIHI

TBApWHH, NITaXH, CCaBLI

ArporeHo3 bionenosun

Mopenb-armikamisi MiCTUTh 23 KapTKH, IO JEMOHCTPYIOTh KyJbTYpHI Ta JMKOPOCHI POCIIUHH,
JIMKHX 1 CBICHKMX TBapyH, a TAKOXK KapTKa i3 300paKEHHSIM NPAIiBHUKIB, 1110 3aiMaIOTHCs arpapHOI0
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npaneto. [leski npencraBHUkH ¢uopu Ta (ayHH  BITHOCSTBCS A0 CKJIaAy arpoleHo3iB, a iHmi
BiJTHOCATHCS JI0 IPUPOJHUX O10IICHO3IB 1 HABEICHI JJIs MOPIBHSIHHS
2. Oomagnanns aiust | 2.1. MikponpenapaTtu 2-15*
J1a60paTOpHUX Ha6ip mikponpenaparis. BioJoris 10, 11 knacu
pooiT [MocriiiHi MikponpenapaTH BMillleHI B CepeJOBHINA, HEPO3YMHHI B BoJAl. Mikpomnpenaparu
MOHTYIOTBCS Ha CTaHAApPTHUX NPEAMETHUX CKENbLSX 3 BHKOPUCTAHHSAM HAaKpUBHUX CKeJelb,
0371001€HI €TUKETKOIO, Ha SIKil MOJAf0THCS Ha3Ba MperapaTy JaTHHCHKOIO UM yKPaiHCHKOIO MOBaMH Ta
fforo HOMep 3a TepelikoM. 3pi3u MaKCHMAIBHO TOHKIi, B OJWH IIap KIITHH, 3 yciMa TaKCOHOMIYHUMHU
o3Hakam®. 3a0apBicHI CTIHKAMH OapBHUKAMH, M0 HE IMOPYIIYIOTH CTPYKTYpy 00’ekta. OO0’€KT
PO3TalIOBYETHC Y IIEHTPI MpeaMeTHOro ckia. Habip MikpompemapartiB po3MIlIyeTbCS B CHELiaTbHUX
KOpoOKax 3 ma3amu Ul TIPEIMETHHUX cKellellb. MikpompenapaTH IIOCTilHI 3a TepMiHOM 30epiraHHs,
YiTKi, sKicHi (11030aBiieHi Opyay, CTOPOHHIX 00'€KTiB)
Cxiag Habopy: Oakrepii (koku, Gaumim, cHipyin); 30yAHUK OOTYNi3MY; ITHEBMOKOK (30yIHHK
MHEBMOHIT Ta MEHIHTITY); MapamMellisi, KOH’Ioraifis; MiTo3, cTaaii (pOCIMHHA KIITHHA); MITO3 Y
TBapWHHINA KIiTHHI (ackapuia); Apo3odina; XpOMOCOMHU APO30(]iaH; KPOB PENTHIii; KPOB JIOJIMHU;
SIAIEKITITHHA JTIIOJUHM; TPOOJICHHS U jkabu; criepMa ka0u; J0JIOBIUl XPOMOCOMH JIFOJMHU; KIHOUI
XPOMOCOMH JIFOJIMHU
2.2. llpuaagu 5
baHka 1151 KynbTHBYBaHHS IIJIOZOBOI MyXH
punax utmminapuyHOoi (GOpPMH, BUTOTOBIEHHH 3 MPO30pol IUIacTMacH, 3i CHENiaJbHOIo
KPHIIKOIO IS Bi3yalbHOTO 30UIbIICHHS 010JOTIYHOrO 00 €KTa, 3 MIPHOIO MIKAIOK IS MPHOIU3HOTO
BU3HAYCHHS po3Mipy OionoriuHoro ob'ekra
VII. 3arajbHe 00JaJHAHHS VI TPAKTHYHUX POOIT
1. Ilpuaaan 1.1. OnTuyni npuiaau 1
A) Mikpockon 6iooriynuii (1J1s1 BUMTEJIN):
Mikpockon CKJIamaeThcs 31 MTATHBA 3 (POKYCYIOUMM MEXaHi3MOM (Makpo- 1 MIKpOTBHHTH), | BukopucToByeThCs B KabiHeTi Oiomorii
OCHOBH 3 OCBITJIIOBaYeM, KPOHIUTEHHa 3 IPEAMETHHUM CTOJIMKOM, PEBOJBBEPHOIO IPHUCTPOIO 3 | 3arajlbHOOCBITHHOTO HABUAIBHOTO 3aKiary
00’€KTHBaMH, MOHOKYJIIPHOI HAacaJKW 3 OKyJsIpoM Ta Jucka 3 niadparmamu. Ha mpenmerHomy | mim yac mpoBeneHHs 1aDOpaTOpHHX Ta
CTOJIMKY BCTAHOBIICHI MPYXWHHI TpUMadi. JIEMOHCTPAIIHHUX JOCIIi B
TexHi4HI XapaKTePUCTUKH:
301nbImIeHHS MiKpockomna He MeHIe 40 — 400x;
301IbIICHHS 00’ €KTHBIB He MeHIe 4x; 10x; 40x;
okynsap FW 10x, F.N. 18 mwm;
OCBITJIEHHS 3a JIOITOMOr'0X0 BMOHTOBAHOTO OCBIT/IIOBaYa 3 jammorn SW/220V ado 12W/6V;
JIOBXKHMHA TyOyca — He MeHIe 160 Mm
B) Mikpockon mwKinbHUM (1151 y4HiB): 2 -15*

Mikpockorn ckjiagaeTbes 31 IITAaTHBA 3 (OKYCYIOUMM MEXaHi3MOM (Makpo- i MIKPOTBHHTH),
OCHOBH 3 OCBITNIIOBAJILHOIO  JIIH30I0-I3€PKAJIOM, KPOHIUTEHHAa 3 MPEIMETHUM  CTOJIMKOM,
PEBOJILBEPHOTO TPHUCTPOI0 3 00’€KTHBAMH, MOHOKYJISIPHOI HAacaJlkl 3 OKY/SIpOM Ta JHUCKa 3
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2

niadparmamu. Ha npenMeTHOMY CTOJMKY BCTaHOBJICHI MPY>KHMHHI TpUMaui.
TexHiuHI XapaKTepUCTUKH:
30inbIIeHHS Mikpockomna He MeHine 40x; 100x; 400x;
30inbIIeHHs 00’ €KTHBIB He MeHme 4x; 10x; 40x;
30UTBIICHHS OKyIsIpa He MeHIe 10X;
JiHiHE ToIe B IpocTopi 300pakeHHs 16 MM;
MexaHiYHa JoBXHHA TyOyca He meHme 160 mM;
npeaMetHui cronuk He MeHute 100 x 110 mm

B) Jlyna mraTuBHa:

Jlyma mnpu3HaueHa IS CIIOCTEPEKCHHS HEBEIHKUX OO0’€KTiB, JeTami SKUX HEMOXKIHNBO
PO3AMBUTHCS HEO30pOEHUM OKOM. Jlyma € 30UIbIIyBaJbHOK CKJISTHOIO JIIH30H0 B OTpaBi HA MiJCTaBII.
36imbIeHHs 3X - 7x

I') JIyna mikinbHa:

Jlyma mnpusHayeHa IS CIIOCTEPSIKCHHS HEBEIHMKUX O0’€KTIB, JETalmi SKUX HEMOXKIHBO
PO3IMBUTHCS HEO30pOEHMM OKOM. BHroToBiieHa 31 CKia B IUIACTMAcOBIH OIpaBi 3 PYYKOIO.
30ibIeHAS 3X - 5X

15

2. Haoopmu,
npuIaaast

2.1. Ha6ip wkinbHuii JadopaTopHuii 115 kabinety OioJiorii

HaGip MicTHTh KOMIUIEKT HEOOXiZHOTO JabOpaTOPHOTO IMOCYAY Ta MpHIais Uil IPOBEACHHS
mabopaTOpHUX POOIT:

qamka [Terpi — 1,

OWTIHAP BUMIPIOBATBHAHN 3 HOCHKOM 50 mit — 1;

mpobOka rymoBa — 1;

CKJISIHKA 3 KPHIIKOIO — 1;

mineTka-go3arop — 1;

JIATEKCHI pyKaBUYKH — 1;

TpUMad 1 npodipok — 1,

ITaTUB I npoOipok Ha 10 rHizx — 1;

IHIUKaTOpHUH mamip — 1;

¢butbTpyBanbHMii namip — 1;

CKaJbIIelb — 1;

3aruckau ["'opmana (rBunTOBHIT) — 1;

3atrckady Mopa (npy>kuHHUH) — 1,

JIOKKA JUUISI CHIAJTIOBAHHS PEYOBHH — 1;

Jmiiika naboparopHa — 1;

npoOipka ximiuHa — 1;

MaJIM4Ka CKisiHa — 1;

KxoJi0a ockogouHa 50 M — 1;

KkoJi0a xoniuna 50 mi1 — 1;

koj6a kpyraogonna 50 mun — 1;

BukopucroByeThest B kabiHeti 6ioiorii
3arajibHOOCBITHROTO HABYAJIHHOTO 3aKJIy
i 9ac IpoBeIeHH: 1a00paTOPHUX JOCITIIIB

2-15*%
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TUTEIh 3 KPUIIKOI0 — 1;

JiHifka — 1;

JIOTOK IIACTHUKOBHI — 1;

KOpOOKa MaKyBaJibHA JJIsl 30€pIraHHs Ta TPAHCIIOPTYBAHHS HA0OPY

2.2. Ha0ip npenapyBajbHUX iIHCTPYMEHTIB
Habip micTuTh He MeHIIe 7 cremiadbHUX XipyprigHuX iHCTPYMEHTIB:
CKaJIBIIEND - 1;
HOXHI - 2;
MMHIET - 2;
roJKa mpsima - 1;
roJsika 3iruyra - 1;
KopoOKa ruiacTMacoBa s 30epiraHss iHcTpyMeHTiB — 1

2.3. llpuaanas
unisap BUMIpIOBaJIbHUI 3 HOCUKOM
Burorosnenuii 3 noxinpormiieny, 100 mn

2-15*%

Crakanu xiMiuHi (Habip)
CrakaHu BUTOTOBJICHI 3 MIIHOI IUIACTMAacH Ta MaloTh MipHY Iukanry. HaGip mictute 4 crakaHu
piznoro 00'emy (50, 100, 250 ta 500 M)

Toprnky U1 BUpOIyBaHHs pociuH (Habip, 90 mir.)

Habip wmictutes 90 TOpHIMKIB Pi3HOT MICTKOCTI JJsI MPOPOUIYBAaHHS HACIHHS, BUPOIIYBAaHHS
po3cajy Ta XKUBLFOBaHHS POCIIHH.

Cknan Habopy:

ropiuk 06'emom He meHtre 0,3 m — 30;

ropuuk 06'eMom He mentre 0,5 1 — 30;

ropiuk 06'emom He mertre 0,7 1 — 30

2-15*%

Pynerka
Pynerka — MipHa CTpiuKa JOBXKHUHOIO He MeHIIe 2 M (I[iHa HOMUIKH — 1 MM)

Crynka 3 TOBKAYHMKOM
CrynKa 3aCTOCOBYETHCS JIJIs MOAPIOHEHHS PeYOBUH. BHUTrOTOBICHA 3 TOPLEISIHA

2-15*

Pecmipatop
BuxopucToByeThCS K 3aXHCHHM 3aci0 MmiJ 9ac TPOBEACHHSA IEMOHCTPAIIHUX JOCHIiTIB Ta
nabopatopHux pobiT. Burotosienwmii 3 6araronrapoBoi Mapi

2-15*%

JloTok 11 po3MaBanbHOTO MaTepiary
Po3mipu noTtka He MeHre 300 x 200 M. Burotosnennii 3 XiMigYHO CTIHKOTO IIIACTHKY

20 - 50*

[TincTaBka-TpuHOTA
Buroropnena 3 Metany. Bucora migcraBku He MeHIe 15 cM

2-15*%

rarus naboparopuuii 6ionoriunmii I11JIb
[lItaTiB BUTOTOBICHHH 3 MIIHHX, 3HOCOCTIMKHX MaTepialiB, IO MAalTh aHTHKOPO3iiiHE
TIOKPUTTSI 200 CTIHKi 0 30BHINIHIX BIUIMBIB METAJY.

2-15*%

2-15*
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Kommnekramis:
mijgcraBka — 1;
CTpUXeHb — 1;
Mydra — 3;
JIANKA — 2
Kimbie — 1

I'ymoBa rpyma
Burorosnena 3 enactuyHoi rymu. [liameTp He MeHIIe 3 cM 2-15*

[HnuKaTopHMit mamip 5
BukopucroByeThest Uit BuMiproBaHHs Ph. BuroToBneHmii y BHUIIISAI NManmepoBUX CTPIYOK HE

MeHuie 5 X 75 MM B kinbkocti 100 mTyK, 1110 BMilIeHi B IuiacTMacoBuii Tyoyc. Jlianason Bumipy Ph 0 —

12

®inpTpyBabHUHN MAMIp 5
[Mamip 3acTOCOBY€ETHCS s QUTBTPYBAHHS PIHH 3a JOTIOMOTO0 JiliKu JabopartopHoi. DiabTpu

MaroTh jgiamerp He MeHue 70 - 100 MM, mocrayaroTbesi B ynakosii no 100 mr.

[letast HiXpoMOBa 3 neTIIETpUMaYeM 5
3acTOCOBYETBCSl U 3IIMCHEHHsT MIKpOOIONOriYHUX TMOCiBiB. BuUroroejeHa 3 HiXpoOMOBOI

IIPOBOJIOKH Ta OCHAIlIEHA JIepEeB'SsHUM TPUMadeM

CiTka natyHHa po3mwioBaibHa (80 x 80 Mm) 2 -15*
[Mpu3HaueHa JuId TONEPEPKEHHS TNPSIMOTO KOHTAKTY BIKPHUTOTO BOTHHMINA CIHUPTIBKH abo

ra3oBoi TOPITKKA 31 CKISSHAM IIOCYAOM IIifi Yac HarpiBaHHA B HBOMY pedoBHH. SIBIsie coOOr0

JpiOHOBIYKOBY KBaJIPaTHY JATYHHY CiTKY po3MipoM 80 x 80 + 5 MM

[mrmi TarensHi 3
Burorosneni 3 Metany. JIoBKHMHA OTUITIIB HE MEHIIE 25 cM

Cyxe manmBo 15
[MuToMa TEIIOTBOPHA 34aTHICTh cyXoro nansHoro He MeHIe 30, 300 Mmk/kr

Oxynsipu 3aXHCHI 2-15*
[Tpo3opa siH3a OKYJSIPiB BUTOTOBJICHA 3 YIAPOMII[HOTO MOIiKapOOHATy 3 ONTHYHOIO ITPO30PICTIO

1-ro xnacy. He MaroTh 0OMeKeHHS 00 TPUBAJIOCTI HOCIHHSI

Habip #opxiB 11 MUTTS OCY Ty 5
Habip mictuts 4 Hopxki pi3HOr0 po3Mipy Al MUTTS 1a00paTOPHOTO MOCYAY

2.4. XimiuHuii mocys 5

JucTunsaTop CKIsTHUM
3aranpHa noBxkuHa mpwiaxy 300 mM. liamerp koxyxa 42 mm. [iamerp TpyOku 14,5 mm.

KinmbKicTh KyTb0K 6

Ckenblig peIMeTHi 5

Cxkenbls IpeAMETHI NPSIMOKYTHOT popMmu, po3mipu He MeHmIe 24 X 74 x 1 mm. OzHa yrakoBka -
50 npegMEeTHUX CKeJellb
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1 2 4
Cxenblis OKPUBHI 3
Cxkenbls TOKPHUBHI KBaipaTHOI popmu, po3mipu 18 x 18 MM abo 24 x 24 mm. OniHa yrakoBKa -
100 MOKpUBHUX CKEJEIb
[IpoGipka ximiuHa 200
[TpoGipka 3 TepMOCTIHKOTO CKIIa, 3 PO3BEPHYTHM paHTOM (abo 6e3 Hporo), miamerp — 14 MM abo
16 mMm; nosxuna — e menmre 100 mm
Kon6u (1abip) 3
Habip mictuth 4 KOHIYHI KOJIOH, BUTOTOBIICH] 3 TEPMOXiMIYHOCTIHKOTO CKJIA:
Ko0J10a KoHiYHa 00'emoM 50 mMm — 1;
Kkoi0a koHiuHa 00'emoM 100 mMm — 1;
Ko0J10a KoHiYHa 00'emoM 250 mMm — 1;
KoJ10a KoHiuHa 00'eMom 500 Mmm — 1
Kpucranizarop 3
Jnst kpucranizauii peuoBuH. Burotosnenunii 3i ckia, 06'em 300 mn
Kactpyns nopuemnsiHoBa 250 M1 3 pyukoro 3
BurorosneHno 3 nopueinsiHu, Ui poOiT i3 3acTocyBaHHIM MyQeabHOI nedi abo Ui arpecuBHUX
pedoBuH. O0'em 250 mn
Kpy»xka nopuensHoBa 250 M 3 HOCHKOM 3
BurorosneHo 3 nopueinsiHy, Ui poOiT i3 3acTocyBaHHIM MyQenabpHOI nedi abo Ui arpecMBHUX
pedoBuH. O6'eM 250 mu
CrupriBka 2 -15*
[Mpuax i3 mpo30poro ckjia 3 IUIACTMACOBOIO KPHIUKOIO JUIS TaciHHA MOJYyM'S Ta METaleBUM
oOpydyeM 3 TpbOMa ONOpaMH Uil 3amo0iraHHs MOBHOMY MEpPEBEPTAHHIO MNPWIAAY I MOXIHBOMY
BWJIMBAHHIO CITUPTY
VIII. JlonaTkoBe 00/1aiHAHHA Ta PeaKTHBHU
1. Hudpose 1.1. Hudposuii mikpockon (ado HacaaKa JJsl 3aXBaTy 300paskeHb 3 MIKPOCKONA B KOMILUIEKTI 3 2-15*
00JIaiHAHHS, MiKPOCKONIOM BYMTeEJIsI, MOHOKYJSIPOM 200 O0iHOKYJISIpOM 3 OKpeMHM TYO0ycoMm AJsl KpilJieHHs
J0IATKOBE 1M(ppoBoOi KamepHu)
npuIaaas [pamroe y pexxnmi BeO-KaMepH, MIKPOCKONA 3 MOXKJIMBICTIO BHMIPIOBATH JIHIHHI BEJIMYHHH.

MiKpocKoII npalroe 3a TPUHIUIIOM IIH(POBOi KamepH - 301IbITye 00'€KT, pOOUTH 3HIMKH I repenae Ha
KOMIT'IOTEp, J€ 3a JIOOMOTOI0 CHELiaJli30BaHOTO MHPOTPaMHOr0 3a0e3NeUeHHs MOXHA IMPOBOAUTH
JOCIIKEHHS B PEXKHUMIi pealbHOTO Yacy Ta apXiByBaTH OTPHMaHi pe3yabTaTH.

Hudposuit Mikpockon Mae 3abe3edyBaTH TaKi MIPHHOME i METOAN POOOTH:

301UTBIIYBaTH JOCHTIKYBaHi 00'€KTH, PO3MIllleHi Ha MpeAMEeTHOMY cToauky, B 10, 60, 200 i 400
pasiB (mo 1000 pa3ziB);

BHKOPHCTOBYBATH B AKOCTi JOCHTI[DKYBaHHUX SK MPO30pi, Tak 1 HEMpPo30pi 00'exTH, K (iKcoBaHi,
Tak i He(ikcoBaHi;

JOCITI/KYBaTH TIOBEPXHI JOCHTHh BEIUKHX OO0'€KTiB, IO HE MOMINIAIOTHCS Oe3NocepesHb0 Ha
TIPEAMETHU CTOJIUK;
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¢dororpadyBaTu i IPOBOJAUTH BiICO3HOMKY;

3aJaBaTH MapamMeTpu 3HOMKH, 3MIHIOIOYM YacTOTY KaJpiB - BiJ 4-X KaapiB B ceKyHIy 1o 1 Ha
TO/IHY;

BUKOHYBaTH HaWIpoCTilli 3MiHM B OTpuUMaHuX (Qororpadisx, HEe BHUXOASYM 3 NPOrpamu
MIKpPOCKOTIa: HAHOCHTH MiAMNCH 1 TOKaXIHUKHU, KOIIIFOBATH YaCTUHH 300pakeHHs TOIIIO;

eKCIIOPTYBATH Pe3yJbTaTH IJIsl BAKOPUCTAHHS B 1HIIUX [IPOrpaMax:

rpadiuHi ¢aitnm - y popmarax jpg abo bmp, a Bigeodaiinu - B popmari avi;

30MpaTH 3 OTPUMAHUX PE3yIbTATIB POTO- i BiIe03HOMKHU IeMOHCTpaIliitHI J00ipkH - miadinbemu,

JEMOHCTPYBATH JOCIIKyBaHI 00'€KTH 1 BCl BUKOHAHI 3 HAMH Jil HA MOHITOPi IEPCOHAIBLHOTO
KoMI'IoTepa Ta/ab0 Ha MPOCKIIHHOMY €KpaHi, SKIIO 10 KOMIT'IOTEpa MiAKIIOYCHO MYJIbTHMEIIHHIIHA
IPOEKTOP

1.2. IIndposnii poroanapar
[pamroe y pexxumi udposoro goroanapara Ta Bizeokamepu. J[03BosIsie€ MPOBOAUTH MOKAIPOBY Ta
cepiiiny (HOTO3HOMKY Ta 3/1IICHIOBATH IBUKICHY BiICO3HOMKY 3 4aCTOTOO KaipiB 0 600 k/c

1.3. ®oTomiTaTUB
3abe3mneuye KpiMICHHS ITUPPOBOro oToanapara 3a JOMOMOTOK CTaHIAPTHOI TBUHTOBOI Pi3bOU
Ha BUCOTI He MeHuIe | M. Mae perynpoBaHui MalgaH4MK JUIsl KPIIJICHHS

1.4. IudpoBa 1oOKyMeHT-KaMepa

3abesmneuye:

JEMOHCTpAIiI0 TUIOCKUX TOKYMEHTIB (TIallepy, KHIKKH, XKypHaiIn) ¢opmaroMm He MeHme A4, a
TaKoX 00’ €MHUX TPEAMETIB, KPUXKHUX 00’ €KTIB TOIIO Oe3 MOTepeTHhOT0 CKaHyBaHHS,

BHUBEJICHHS YITKOTO 300paXCHHS B yMOBaX OCBITJIICHOI INKUJIBHOI ayIOUTOpii 3 MO>KIJIHBICTIO
aBTOMATHYHOTO (DOKYCYBaHHS Ta PETYJIIOBAHHS Mi/ICBITKH poO0UO0i 30HN KaMepH.

IToBHOKOILOpPOBE 300paXKEHHS 3 IOKYMEHT-KaMepH BUBOAMTHCS B PEXKMMI OHJIAMH HAa KOMIT I0TEp
BuMTeNsi a0 Ha mpoekTop. JlokymMeHT-kamepa Mae OyTH CYMICHOIO 3 OINEpaliifHOI0 CHCTEMOI Ha
KOMIT'FOTEPi BUUTEISI Ta MIJKIIOYATUCS 10 KOMIT FOTepa BUUTENs abo mpoekropa 3a mormomoror USB-
iHTepdeiicy

1.5. MarniTHuii nepeminrysady 3 migirpisom

Jnst mepemillyBaHHs piAMH y CKISIHAX KoJ0ax 3a JIOIOMOTOK OOEpPTOBOIrO SIKOPS, LIO
MIPUBOJIUTECS y JIiF0 OMOCEPEIKOBAHO Yepe3 PYXOMHH MarHiT B OCHOBI IepemimryBada. PerympoBana
HIBHAKICTh 00EpTaHHs SIKOPS Ta MiJIrpiB NOBEPXHi JI0 TeMieparypy He Bume 120°C

1.6. Mogens neMoHcTpanii INKOAN NAJiHHSA

[Mpuag HAOYHO JEMOHCTPYE PiBEHb 3AIMINKY CMOJIH Y JIETEHSX JIOJUHHU MICIs MadiHHS OJHI€l
murapku. CMona, 0 YMOBHO HAJXOJHUTh JIO JIETEHb KypIlsd, HAaKONMHYYETHCS Y CHeLialbHId po30pii
IUIACTUKOBIH TpyOuUi st temMoHcTpanii yussiM. ["abaputHi po3mipu Mogeni He MeHie: 35 x 15 x 20 cm

1.7. Tpena:kep cepueBo-jiereneBoi peanimamii
Jlo3BOJIslE HABYMTH OCHOBHUM HaBUKaM peaHiMmarii. J[ae MOXIUBICTh YYHSIM BiIIpalbOBYBaTH
BCi OCHOBHI IPUHOMH CEPIICBO-JIETCHEBOI peaHiMaIlil siK IOPOCIIOTo, TaK i TUTHHU

1.8. Haoip ans HakJagaHHS IIUH

Hepma MEIUYHaA A0IIoMora
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xiMiuHe npuiIagas

[epokcun BOIHIO, CTUPT METUYHUI, KPOXMaJlb, PO3YNH HOMy MEIUIHUH, HATPIH XIOpHUI, MHIOUi
3aco0u, moOpWBa IJIsi KIMHATHUX POCIHH

BJIACTUBOCTEH, BUBUCHHS BIACTUBOCTEH
(epMeHTiB, pyX IIUTOILIA3MH B KIIITHHAX
POCIIHH, O3HAHOMIICHHS 3 IHCTPYKIISIMH 3
BUKOPUCTaHHS OKPEMHX XIMIYHHX PEYOBHH
Ta OLIHKH IXHBOI HEOE3IIEKN

1 2 3 4
BunTn MeanyHi, BaTa, MapJiisi, JOIIEUKU
1.9. ixxkryT mequunuii (CAT) 5
BukopucTOBY€eThCSl MiJi 4ac IMPOBEJICHHS JNEMOHCTpaliil Ta JabopaTOpHUX poOIT 3 HaJaHHSA
nepiroi MeAWYHOT TOTIOMOTH JUTsl TPUITMHEHHST BEHO3HOI UM apTepialbHOi KPOBOTEUI Y TOCTPAXKIAIUX.
OcoOnuBICTh KOHCTPYKILIi 103BOJISIE BUKOPUCTOBYBATH TYPHIKET OAHIEI0 PYKOIO. 3pydyHa JIMITy4Ka-
¢ikcaTop Jae MOMJIMBICTh HAKJIACTH JUKI'YT Ha IUIEYE YM CTETHO HE3aJeXKHO BiJl 0OCSTIB M'SI30BOTO
MacuBy. YHiBepcaJlbHa 3aKpyTKa J103BoJisie Oe3 3aifBOro THCKy 3YMHMHHUTH KPOBOTEUY i 3a MOTpedu
ocTa0UTH KOMIIPECII0 Ha TaHIl MiJISTHI
2. PeakTHBH Ta 2.1. Ha6ip peaxktuBiB A5 kadiHery Oiosorii BuzHaueHHS opraHiuHUX PEYOBUH Ta iX 1

8. Komm’rotepHe oOnagHaHHs, 00'€KTU HaTypasibHI, IE€MOHCTpalliiHe 00JiaJlHaHHs, O00JagHaHHS IS MPOBEACHHS MPaKTUYHUX
poOIT, TpyKOBaH1 HaBYaJIbHI HAOYHI MOCIOHMKH, 3aCO0M HaBYaHHS €KpaHHI Ta €KpPaHHO-3BYKOBI, IIU(ppoBe OOJaAHAHHS IS KaOlHETY
reorpadii MOBUHHI BIANOBIIATH BUMOTaM, HaBEJIEHUM y TaOIuIi 3:

Tabmuusa 3

1. Komn’orepue
00JIaJHAHHS

Merteocrtaniiisi  3a0e3redye HENEpEpBHE BUMIPIOBAHHS I[apaMmeTpiB craHy armocdepu 3
MO/IaJIBLIMM OMPAIIOBAHHIM 32 JIOTIOMOTOI0 POrPaMHOTro 3ade3neueHHs. MeTeoCTaHIis BKIoYae:

aHEeMOMETp UI BUMIpIOBaHHS IIBUAKOCTI 1 HAIPAMKY BiTpY - 1;

Jomomip - 1;

JaTYNKU TEMIIEPaTypH, BOJIOTOCTI Ta aTMOC(HEPHOTO THCKY - 3;

SJICKTPOHHMH JTUCIUIEH 1 peecTpaTop AaHuX - 1,

nporpamHe 3a0e3neyYeHHs Ul aBTOMaTHYHOI peecTpallii Ta 00poOku nanux - 1,

IITATUB JUIsSL KPITUICHHS YCiX JeTaiell MeTeocTaHIii - 1;

ABTOHOMHE JKEPEJIO HBJIEHHs BiJl COHSUHOI OaTapei 1 akymyisitopa - 1;

Keiic i 30epiraHHs MeTeoCTaHIIii - 1;

TPHUHOTY 3 YOXJIOM - 1,

Ha3zpa . JemoncTpauii Ta npakTU4Hi podoTH . .
TexniuHe 3aBIaHHA KinbkicTh
3aco0y/006a tHaHHS (32 HABYAJILHOIO IIPOIPAMOI0)
1 2 3 4
I. Komn’1oTrepHe 00/1agHaHHSA
1.1. MeTeocTanuisa 1
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2

MarHiTHy aHTeHY 3 KPOHIITEHHOM JyIsl KpiTUleHHs - 1;

JaT4YuK BITPY - 1;

30ipHUK OmafiB (BCTAHOBJICHUH HA MiAIOH) - 1;

COHIIE3aXMCHHUH KOXKYX 3 KOMOIHOBAaHMM JIaTYMKOM TEMIIEPATyPH i BOJIOTOCTI,

BCTaHOBJICHUM BcepenuHi - 1;

COHAYHY OaTapero Ha KPOHIITEHHI - 1;

KOPITyC METEOCTAaHIIi] 1 KOMIUIEKTY¥0di s ii ycTaHOBKH - 1,

KOHTPOJIEep 3apAay - MABOIKY 0 COHSIYHOI OaTapei - 1;

30-meTpoBuii Kabens Ay 3'€THAHHS 3 KOMITTOTEpOM - 1;

panionpuiimay - 1;

3'eIHyBaNbHUI Ka0Oellb «KOMIT'ToTep - pagionpuiiMauy - 1;

komrac — 1.
[Iporpamue 3abe3mnedyeHHsT KOMITIOTEpa BioOpakae, 30epirae Ta aHai3ye OTpUMaHi Bil peecTpaTropa
JlaHi

II. lemoucTpauiiine o

0JIaTHAHHSA

1. O6'exTn
HATypaJbHi

1.1. Koaexmii

Konekuii MicTATh 3pa3ku 00’€KTiB Ha OKPEMHX IUIACTUKOBUX IUIAHIIETAX, CKJIAJCHUX B OKpeMi
KOpPOOKH, i3 CYNPOBIAHUM ONMUCOM (IIEPEIIKOM) Ta METOIUYHUMH PEKOMEHAAIISIMU.
Iipcbki mopoau Ta MiHepanu

He menue 18 3paskiB

KopucHi xonanuHu
He menme 8 3pa3kiB

Hadta ta nponykru ii mepepoOku
He menme 12 3paskiB

KaM'siHe ByTiJUIS Ta MPOAYKTH HOTO ITepepoOKu
He menme 8 3pa3kiB

Topd ta mpoxyktu #ioro mepepoOku
He menme 12 3pa3kiB

3armizHa pyna Ta IpoayKTH 1i mepepoOKu
He menme 8 3paskiB

['paHnir Ta #oro cKIaI0Bi YaCTUHU
He menme 8 3paskis

[Ticok, ruHA Ta MPOAYKTH 1X IepepoOKn
He menme 12 3pa3kiB

Tumu rpyHTIB
He menmme 12 3paskis

Ckian TpyHTiB
He menme 8 3pa3kiB

MinepaipHi Ta opraHidHi 100pHBa

Jlitocdepa.
Texroniuna
KOITaJIMHU.
Penbed, TekToHiYHA Ta reojoriyHa Oynosa,
MiHEepaIbHI PECYpPCH.
BukopucranHs ~— TPOAYKTIB
KOPHUCHUX KOTIAJIHH y TOOYTI

KOpHCHI

OyznoBa, penbed,

nepepooKu
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He menme 12 3paskiB

[MTaneonronoriuna (Gpopmu 36epe’KeHHS BUKOITHUX PEIITOK POCIHH 1 TBApHH) 3
He menmie 8 3paskiB

Mopceke THO 3
He menmre 10 3paskiB

1.2. I'epOapii
I'epbapHi 3pa3ku BUCYILIEHI, MIPUKPIIUIEH] 0 TepOapHUX JHUCTKIB (opmary A4 Ta mowmimeHi B | Pi3HOMaHITHICTH pOCIMHHOCTI Ta

creuiaibHi MaKyBanbHI KOpoOku. KoskeH repOapHUi JHMCT CYNpOBOMKYETHCS 1H(OpPMALIE0 PO | 3aKOHOMIPHOCTI MOIIUPEHHS POCIUHHOTO 3

POJMHHY Ta BUJOBY Ha3BH. HOKPUBY

OCHOBHI rpynu pociuH

He menme 25 3pa3kiB

CriopoBi pocnuHY (BiIAiIH: MOXO0-, IJIAYHO-, XBOIIE-, ITATOPOTEHOi0H]) PizHOMaHITHICTH POCIMHHOCTI Ta 3
He menme 15 3paskiB 3aKOHOMIPHOCTI TOIIMPEHHS POCINHHOTO

Binmin mokputoHaciHHI (32 poAHHAMI) TIOKPUBY 3
He menme 24 3pa3kiB

Pocnauau npupoIHUX 30H CBITY 3
He menme 25 3pa3kiB

Jluctani nepesa Ta KyIi 3
He menme 15 3paskis

Pocnunu npupoanux 30H Ykpainu 3
He menmie 50 3paskiB

Jlukopociti pocaIuHU 3
He menmie 15 3paskiB

KynbrypHi pociunn 3
He menmie 15 3paskiB

Jlikapchki pociuHU 3
He menmie 25 3paskiB

1.3. Moaeni ®opma 3emni, i n000BUE 1 piyHHU pyX.

A) T'nobycu: T'eorpadiuHi KOOPIMHATH.

Mogeni Ha IUTACTHKOBIH MiACTaBIl, MOBa — YKpPaiHCBKA. [IpoBeneHHs BUMIpPIB BiACTaHI.

I'nobyc ¢iznunmii leorpadiune monoxeHHs  00'ekTiB  Ta 15
Hiamerpom He MeHme 300 MM KapTorpagiuHi mpoekuii.

I'moGyc ¢iznannit BryTpimHi nporiecy, Mo 3yMOBIIOIOTh 3MiHA 1
Hiamerpom He Menme 400 MM B 3€MHIH KOpi Ta Ha OBEPXHi 3¢MHOT KYJIi.

I'mobyc nomitnuHui Pyxu 3emHO1 KOpu. 3emiueTpycu. 1
Hiamerpom He merme 400 MM BynkaHi3Mm i BynkaHH, Te3epH.

Ino6yc nomiTHHui 30BHIIHI TPOIECH, IO 3yMOBIIOIOTH 3MiHY 15

Hiamerpom He Menme 300 MM

3eMHOi TIOBEpXHi. BuBITpIOBaHHs, poboTa
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I'mo6yc nomiTnaHU
Jiamerpom He MeHme 120 MM

BITPY, TEKy4YHX 1 IiI3EMHUX BO/I, TbOJIOBUKIB

B) I'nodycu-mopei:
[Mapaneni ta Mmepuaianu 3emiti

Monenp neMOHCTpye ysBHI JIiHIT 3eMHOT MOBEpXHi - mapaneni Ta Mepuianu. liamerp mozeni
He MeHre 320 MM

Bynosa 3emui

Mojens AEMOHCTPYE 30BHINIHIO Ta BHYTPIIIHIO CTPYKTYypy OymoBm 3emut. BurortoBieHa y
¢dopmi riobyca 3 BUAAICHHM CETMEHTOM 3€MHOT MOBEPXHi, 10 JEMOHCTPYE BHYTPILIHIO CTPYKTYpPY
O0ynmosu 3emui. [iamerp mozen 320 MM

bynosa Conist
Mogenb AEMOHCTPYE 30BHINIHIO Ta BHYTPILIHIO CTPYKTYpy OyaoBu COHI, NPOSIBU COHSYHOT
aKTUBHOCTI. BuroTtosiena 3 mmactuky y gopwmi rimobyca. Jiamerp mozmem 320 mm

B) Mogaeuai:
Bynosa Bynkana

Moens 1eMOHCTpPY€e OyJOBY BYJIKaHA W Pi3HI aCMEKTH BYJIKAHIYHOI JisSUTHOCTI: KOHYC BUHOCY,
KpaTep BYyJIKaHa, jaBa ByJKaHiuHa, OapaHkocH, (ymaposiu, Oeper Mops. BUroToBieHa 3 MmiacTUKy i
po3dapOoBaHa B MPUPOJIHI KOJIBOPH

BynoBa 3eMHHX CKJIaJIOK Ta CBOJIOLIISI PEIBEDY

Monenp neMoHCTpye GopMHu 1 THIH pesbedy: TipchbKi XpeOTH, BEPUIMHH, TIIMOOKI MIKTipHI
JOJIMHU, TipCBhKi PIKM ¥ po3pi3 CKiIagYacToi OYZOBH 3€MHOi NMOBEpXHi. BHTOTOBIEHA 3 IUIACTHKY i
po3dapboBaHa B IPUPOAHI KOJIEOPH

3cyBH 3eMHOI KOpH
Mopnenb JEMOHCTPYE IUISHKH 3€MHOI KOpH, IO 300paXylTh 3pYyLICHHS 3EMHHUX
mopia. BuroTtosieHa 3 macTuky i po3gapboBaHa B IPpUPOAHI KOJIEOPH

dopmyBaHHS Tip
Mogens TeMOHCTPYE MUISHKH 3eMHOI KOPH, III0 300pakyroTh (OpMyBaHHS Tip. Burorosnena 3
IUTACTHKY 1 po3dapOoBaHa B MPUPOIHI KOJIbOPU

KombinoBauuii penbed
Mogens neMOHCTPYE AINSHKHA 3€MHOIi KOpH, IO 300pa)XylOTh OCHOBHI THUIIM KOMOiHOBaHOTO
penbedy. BurortosneHa 3 muiactuky i po3dapboBaHa B IPpUPOIHI KOJHOPH

Penped mopcekoro gHa
Mopgens JeMOHCTpye JOUISHKY penbedy MOPCHKOTO 1OHAa. BuroToBleHa 3 INIACTHKY 1
po3dapboBaHa B IpUPOAHI KOJIBOPH

SIpu Ta sapycu

Mojens IeMOHCTPYE SIpH Ta SIPyCH 3eMHOi moBepXHi. JIJis G11bI10T HAOYHOCTI MOJIENb JIa€ 3MOTY
3HATH 1 JIGMOHCTPYBATH KOXHHI spyc oKpeMo. BurorosieHa 3 miacTuky i po3gapOoBaHa B IPUPOIHI
KOJIbOPHU

CoHsyHa cHcTEeMa
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Mopgens nemoHcTpye OynoBy CoOHSIUHOT cucTeMH 1 gae ysiBieHHs mpo po3mipu CoHu, ycix
wianeT COHSYHOT CHCTEMH i MPHOJIM3HY BifCTaHb KOxHOI riaHetd Bif CoHiy, ix micue B CoHsuHii
cucTeMi
Kpyroo0ir Bonu B npupo/ii
Mogens sBisie co0or0 peibedHy AUITHKY TOBepxHI cymii i CBITOBOro OKeaHy, BUKOHAHA B
KOJNBOpi 1 po3MilleHa Ha MPO30pii mixcTaBmi. 3BepXy Ha Hilf BCTAHOBIIOETHCS TPO3OPHUN KYHOJN 3
«XMaporoy, Mo imMiTye BepxHi mapu atMmochepn. Ckianaerbes i3 3 neraneit
[IMKJIOH 1 aHTHIIMKJIOH
CkiagaeTbcss 3 MOfeNed NUKIOHY 1 aHTHIUKIOHY, IO MAlOTh CHipaneBuiHy (opmy, Ha
miicTaBKax. BiAMoBiAHO 10 3araJbHONPHUUHITOTO MO3HAYCHHSIM CHHSI CHIpaib — IUKJIOH, YepBOHA —
aHTAIUKIOH. KObOpOBi CTPITKK — AJ1s O3HAYCHHSI CIIAQTHUX | BUCXITHHUX ITOTOKIB MOBITPS
IIL. 3aranbHa reorpadis
1. Jemonctpaniiine | 1.1. [Ipuaaau Ta npucTocyBaHHS BUMIPIOBAJIbHI
00J1aTHAHHSA Homomip (Omaxomip) ATtmocepa.
[punan nns 300py i BUMIpY KiTBKOCTI omaiiB, mo Bumainwm 3 xmap. CkiamaeTbesa 3 Bimepisi- | Boma B aTMmocdepi:  BHUIapoBYBaHHS,

JOIIOMIipa i CKIITHKH-IOIIOMipa I BUMIpY 310paHoi KITBKOCTI OmajiB

BOJIOTICTB MOBITPS Ta 11 3MiHH.
XMap¥ 1 TyMaH, BIIMIHHOCTI B iX yTBOpEHHI.
dopmu XxMap, XMapHICTh

AHEMOMETp YaIIKOBHUi
BumiproBanbHui Tpuia], Ha BEPTHUKAJIbHIA OCI SKOTO XPECTONMOJIOHO 3aKpiluleHi YamiKu —
HIBKYJI, 5IKi 00€pTaroThCs BiJl BITPY

Omnazawm, 10 BUNAJAI0Th 3 XMap Ta 3 MOBITPS,
X BUJM, BUMIPIOBAaHHS

CuiromipHa peiika

[Mpunan Juist BU3HAYSHHS! BUCOTH CHI)KHOTO TIOKPHUBY: IUTaHKA, CTPUIKEHb, IUIUTKH a00 CTPIYKH 3
MOCTIHHOI a00 PeryJibOBaHOI BIJICTAHHIO MK JIBOMa BUMIPIOBAJbHUMH IIOBEPXHSIMHU, HAIPUKIA]
KiHIIEBi KATiOpH, ITYITH TOIIO

Omazau, 110 BUIAJA0Th 3 XMap Ta 3 HOBITPS,
X BUJIM, BUMIPIOBAaHHS

TepmomeTp KiMHATHHI
[porpanyitoBanmii 3a mkanoro Llemscis Bix -20 go +50 °C, nina moxinku 1 °C, mpu3HadaeTbes
JUTSL BUMIPIOBaHHS TEMIEPATypH B IPUMIIIECHHIX

Jo06oBuii 1 piuHU Xia TemIreparypu

TepMomeTp neMOHCTpALiHHIH (30BHILITHIH)
Mae nBi mkanm - Lenscis 1 @apenreiita, Mexi BUMiptoBaHHA Temmeparypu Bif -40 mo +50 °C
ta Bix -40 mo +120 °F, nina moxinku mkamu 1 °C; 2 °F, po3mip He MeHIe 40 cM

Jo06oBuii 1 piuHUi Xia Temreparypu

Tepmomertp 3 (hikcarliero MiHIMAIEHOTO Ta MAKCUMAIFHOTO 3HAYECHB

[Ipunan ckimamaeTbes 3 ABOX TEPMOMETPIB, IO MAlOTh 3a0apBiEHI IMOIMJIABII, 1 HPUCTPOIO
YCTaHOBKHM TIOIUIABI[iB y BHUXigHE TMOJNOKeHHS. CTOBIYMKH TEPMOMETPIB BKa3yIOTh TEMIEpaTypy
MOBITPs Ha AaHuil MOMeHT. OUH 13 TePMOMETPIB MPU3HAUYECHUH A7 (ikcarlil MiHIMAIBHOTO 3HAYCHHS
TeMIepaTypH, IHITHHA — JUII MAaKCUMAaJIbHOTO 3HAYCHHS

Bapomerp-anepoin
[Ipunan nast OpiEHTOBHHX CIIOCTEPEXKEHb 3a 3MiHAMU aTMOC(EpPHOTO THUCKY SK HaBYAIBHUH
nociOHuK. ["abapuTHi po3Mipu - niamerp He MeHnIe 120 MM

ATmochepHHil THCK: TPUYMHU 1 HACHIJIKA
fioro 3MiHH y Tpomocepi
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Ilcuxpomerp 1
[Mpunax cknagaeTbes 3 ABOX TEPMOMETPIB, OJHMH 3 SIKMX IPALIOE y 3BHYAWHOMY PEXKHMI, a
IHIIWHA, 3arOpPHYTHH y 3BOJIOKEHY OaBOBHSHY TKaHHMHY, - BOJIOTHMH TEpMOMETp; Ul BH3HAYCHHS
BiZTHOCHOI BOJIOTOCTI MOBITPS 32 Pi3HHULEIO TOKA3iB 3BUYAHHOTO i BOJIOTOTO TEPMOMETPIB
I'nomon 1
[punan y BUTISAAiI Koia 31 MIKAJNOI0, IO MICTUTh CTPIKCHb Ta TOMWHHI MOMUIKH, PO3MIp HE
MeHIue 1 M
Temypiit 1
Pyxoma Monens, mo neMoHCTpye pyx 3emuti HaBkosio CoHIlI Ta pyx Micsms HaBKoio 3eMIIi, Mae
miacBiTky Moxemi CoHIs Ta omudpoBaHuil TiMO po3MIIMIEHHS 3eMili 3a MICAIIMH POKY 3 HamHcaMu
YKpPaiHCBKOIO MOBOIO
Merteoposoriuna Oynka 1
BukopucroByeTbcsi aisi  BcTaHOBIEHHS mnpuiafiB. CTiHKM OyAKH pEIT4acTi il  BUIBHOTO
MIPOHUKHEHHSI MOBITPS Ta 3aXUCTY BiJl NPSIMHUX COHSYHUX MPOMEHIB
2. O6aagnanns st | 2.1. lpuinaau BumMipoBaabHi Cnoco6u 300pakeHHsT 3emJti.
NpOBeIeHHS JanexoMip Ui BUMIpY BiacTaHen MaciTab Ta #oro BUaU. 1
NPAKTHYHUX POOIT JlazepHa pyseTka Ui TOYHOTO BUMiPIOBAHHS OBKHHH, BUCOTH, IIJIOIII Ta 00'eMy [Inan, fioro OCHOBHI O3HAKH.
npuMimenHs. [liama3oH BuMipioBaHHa He MeHIe 25 M. Kitac ma3epa 2. TodHicTs BUMipIOBaHHS HE Tonorpadivni kapTH.
ripie + 5 MM Opi€eHTyBaHHS Ha MICLIEBOCTI.
I'eorpadiuni KOOpaMHATH.
Jlitocdepa.
Minepanu, TipchKi TOpPOAM Ta KOPHCHI
KOTIAJIMHU
CekyHIIOMIp €TeKTPOHHUH 2-15*
OpHopsigHuit nuctuiei, TouHicTh 1/100 cexyHu, BOJOHENIPOHUKHA KOHCTPYKIIis, rabapuTHi
po3mipu He MermIe 70 x 60 x 20 MM
Kommnac 2-15*
[ITkasia 3 no3Ha4YEHHSIM CTOPiH cBiTy. [liamerp komnaca He MeHIe 40 MM
Pynetka 3 m 2 -15*
[punan ans BU3HAYCHHS JOBXKHHH BifIcTaHi a00 po3MipiB Tin. JlorxkuHa 3 M, IliHAa MOIUIKH | MM
Pynerka 10 m 1
IIpwman st BU3HaYEHHS TOBXUHHM BigcTaHi a00 po3mipis Tin. JloexkuHa 10 M, miHa moainku 1
MM
[uyp MipHMi 5
Hiametp 3...5 MM, foBkHHA He MeHIIe 20 M
Kypgimetp 5

IIpunan s BUMIipy BiACTaHI Ha IUTaHaxX 1 Kaprax. Mae 3yOuacTHi IepeJaTOYHUN MexaHi3M 3i
CTPIIKOI0 B TJIACTMACOBOMY KOPITYCi, IO MPHBOIUTHCS B PYX POJHMKOM (paxyHKOBHUM KOJIECOM)
neBHoro giamerpa. Ha xopryc HaHeceHa 1mikana, onu¢poBana yepe3 KoxHi 10 MM



https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B5%D0%BB%D1%96%D1%81%D0%BA
https://uk.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B8%D0%B6%D0%B5%D0%BD%D1%8C
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Jlyna pyuna 2-15*
[punan nnst ciocTepexeHHs 32 HEBEIMKUMH 00’ €KTaMU, IeTali SIKUX HEMOXKJIMBO PO3JAUBUTHUCS
HEo30pO€EHNM OKOM. BuroTomieHa 3i ckiia B IUTaCTMAcOBiil ompaBi 3 py4ko0. 301IbIICHHS HE MEHIIE
3x
2.2. IlpucrocyBannsi Opi€eHTyBaHHS Ha MiCLIEBOCTI.
[Tnanmer Cnocob6u 300paxenss 3emui. 'eorpadiuni 15
Jlomika 3 MpUKpITUIEHNM Ha Hei marnepoM, Ha KW HaHOCATH TUTaH MiCIIeBOCTI ITiJT Yac 3HIMAaHHS KOOpAWHATH.
xepena reorpadiunoi iHpopmarii.
IInan, ioro 0OCHOBHI O3HAKH
3. ApykoBani 3.1. ATsiacu, KapTH, IVIAKATH
HaBYaJbHi HA0YHI Atnacu
NOCiOHNKH 3aranbHa reorpadis (cucremMaTH3oBaHe 310paHHs KapT) 1
3.2. Kapru crinHi
Kaptu ¢iznuni: BuBYeHHSs TeM, 0 BUMararoThb (pOpMyBaHHS
diznyna Kapra cBity (Macmrrab 1:22 000 000). T€ONPOCTOPOBOTO YSIBJICHHS PO 00’ €KTH 1 1
diznynHa kapra miBKyis (MaciTad 1:24 000 000). SIBHIIIA. 1
diznyna kapta Ykpainu (macirra6 1:500 000) Oxkeanu. ['igpocdepa. 1
Jlitocdepa.
TexToHiuHA OymOBa MaTepPHKIB Ta YKpaiHu.
Biocdepa. Atmocdepa.
Po3BuTOK reorpadivHuX 3HaHB MPO 3EMIIIO
Kapru remaTnysi:
[onmitnuna kapra cBiTy (TOJTHYHA KapTa HpPO TEPUTOPIATBHO-TIONITHYHHN yCTpil KpaiH, 1
Macira6 1:22 000 000).
Kapra okeaHiB (kapra okeaHiB Ipo OCHOBHI ()OpMHU pertbed)y MOPCHKOTO JHA). 1
Bynosa 3emHOi kopu Ta KopucHi konanuHu (MacmTab 1:22 000 000). 1
I'eorpadiuni nosicu Ta NpUpPoJHI 30HK cBiTy (MacmTad 1:22 000 000). 1
Kuimarigna kapra cBity ( macmrab 1:22 000 000). 1
Kuimarigsri mosicu Ta 06iacti ceity (Macmrad 1:22 000 000). 1
Teorpacdiuni Binkputts (Macirabd 1:30 000 000). 1
TeapunHnuii cBiT (Macmrad 1:35 000 000). 1
Csit. IpynTu (Macuira6 1:22 000 000) 1
3.3. InakaTn
Hapuanbhni nakaru: 300paxxeHHsI 3MHOT ITOBEPXHI Ha KapTi.
300paxkeHHs 3eMHOT MOBEPXHI Ha KapTi. B nanpax 3emui. 1
B Hazgpax 3emui. Pyx 3emiti y KOCMIYHOMY IIPOCTOPI. 1
Pyx 3emiti y KocMi4YHOMY TIPOCTODI. AtMocdepa — oBITpsIHUIT OKeaH 3eMTi. 1
ATtMmocdepa — MOBITPSIHAN OKeaH 3eMiTi. Micsmp — cymyTHHK 3eMITi. 1
Micsmp — cymyTHHK 3eMJTi. Bomu cyxomomny. CBiToBHil OKeaH 1
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Boau cyxomomy. 1
CaiTOBMIi OKeaH 1
4.3aco6u HaBuyanus | 4.1. 3aco6u HaBYAHHSA eKpaHHI Hns BHUBYCHHS HOBOI'O Mmarepiainy,
eKpaHHi Ta HaBuanbHi eJIeKTPOHHI NOCIOHNKH y3araJbHEHHS  Ta  TEPEBIPKM  3HaHb,
€¢KPAHHO-3BYKOBi 3aranbHa reorpadis. NPaKTHYHUX POOIT 1
CaiT. IHTEpaKTHBHA KapTa 1
4.2. 3aco0u HAaBYAHHS €KPAHHO-3BYKOBI Ipupomni xomrutekcu. Ilpupomni  30HM
Bineopoauxu MaTepHKiB Ta YKpaiHu.
I'eorpadiuna obomoHKa. Atmocdepa. Exonoriuni npobiemu 1
ATtmocdepa 3emti Ta ii oxopoHa. MaTepuKiB Ta Ykpainu. Jlitocdepa. 1
®opMyBaHHS 36MHOI KOPH. INapocdepa. MaTepuku Ta OKEaHH — BEJIHKI 1
dopMmyBaHHS IOBEPXH. TPUPOIHI KOMILICKCH reorpadiunoi 1
IIporec rpyHTOYTBOPEHHS. 000510HKH. [10X0IKEHHSI MaTEPHKIB Ta 1
dopMyBaHHS OBEPXHEBHUX BOJ. OKeaHIYHMX 3anajauH. ['eonoriuna icTopis 1
[Tinzemui Bou Ta ix hopmyBaHHS. 3emuti. ['eonoriune mitouncnenus. ['eonoriuni 1
[TpupoHO-icTOpHUYHI IPOLECH PO3MOJLTY CYXOIO0Y 1 MOPSL. epu. [IpuponoxopuctyBanHus. Brus moauau 1
Po3BuTOK 1 3MiHa JaHIIIAQTIB Ha MPHUPOJy MATEPHKIB Ta OKCAHIB. 1
Jlaagmad T Ykpaiau
IV. Marepuku Ta OKeaH!
1. IpyxoBani 1.1. Atnacu Jlis hopMyBaHHS FeOIPOCTOPOBOTO
HaBYAJbHI HA0YHI I'eorpadist. Marepuku i okeaHu YSIBJICHHSI PO 00’ €KTH 1 SIBUIIIA Ta BUBYCHHSI 15
NMOCiOHUKH HOMEHKJIATYpH 00’ €KTIB
1.2. KapTu cTiHHi Marepuku Ta YaCTHHH CBITY
KapTu marepukiB Ta 4acTHH CBiTY:
Adpuka. ®iznuna kapra (Macmrad 1:8 000 000). 1
Adpuxa. [Tonitnuna kapra (Macmrad 1:8 000 000). 1
Adpuxka. Exonomiuna kapra (macmra6 1:8 000 000). 1
[MTiBnenna Amepuka. ®iznyna kapra (Macmrad 1:8 000 000). 1
IMiBnenna Amepuka. [Tomitnyna kapra (macirrad 1:8 000 000). 1
[TiBnenna Amepuka. ExoHomiuHa kaprta (Macmrab 1:8 000 000). 1
[MiBHiuna Amepuka. ®i3uana kapra (macrrrad 1:8 000 000). 1
[TiBaiuna Amepuka. [TomitnaHa kapra (macmTab 1:8 000 000). 1
[TiBaiuna Amepuka. Ekonomiuna kapta (macmrad 1:8 000 000). 1
€Bpazis. Piznuna xkapra (Macmrad 1:10 000 000). 1
€Bpazist. [loniTnyna kapra (macurrad 1:10 000 000). 1
€pasis. Exonomiyna kapra (macurra6 1:10 000 000). 1
Agscrpanis ta Okeanis. [Tonitnana kapra (Macmrad 1:10 000 000). 1
Agcrpainis ta Okeanis. Piznuna kapra (Macmrab 1:10 000 000). 1
Asctpainis, Hosa 3enannis. Exonomiuna kapra (Macmurad 1:6 000 000). 1
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Cgir. Exonoriuni npooaemu (Macmrad 1:22 000 000). 1
CaiTt. 'oguani nosicu (macturad 1:30 000 000) 1
1.3. Ilnakatn
HapuaJibHi nj1akaT (KOMILIEKT):
Kaptu matepukiB Ta OkeaHiB, iX Kiacudikauis 3a MacmtaOboM, NMPOCTOPOBUM OXOIJICHHSM, 1
3MICTOM i IpHU3HAYCHHIM
2. 3aco0u HaBuyaHHA | 2.1. HaByaubHi eJleKTPOHHI MOCIOHNKH
€KpPaHHO-3BYKOBi Adpuka. [HTEpaKTHBHA KapTa. 1
[TiBHiuna AMepuka. [HTepakTHBHA KapTa. 1
Oxeanu. [HTEpakTUBHA KapTa. 1
I'eorpadist MaTepHKiB i OKeaHiB 1
V. Ykpaina y cBiTi: npupoaa, HaceJ1eHHs
1. IpykoBani 1.1. Ataacu Jnst popMyBaHHS reOnpOCTOPOBOTO YSIBICHHS 15
HABYAJIbHI HA0YHI YkpaiHa y cBiTi: IpHPOA, HACEICHHS PO 00’€KTH 1 SIBUIIA Ta BUBUCHHS
NMOCiOHUKH HOMEHKJIATypH 00’ €KTiB
1.2. Kaptu crinni Tonorpadiuni kapTH.
Kaprtu Ykpainu I'eorpadivne Mon0XXeHH, aMiHICTPATUBHO-
[MoniTrko-anMiHiCTpaTHBHA KapTa Ykpainu (Macuiradu 1:1 000 000, 1:750 000 ta 1:500 000). TEpUTOPIaIbHUM yCTpiit YKpainu. 1
VYkpaina. Hacenenns (macmra6 1:1 000 000). IIpupoaokopucTyBaHHS. 1
VYkpaina. Exonoriuna curyarist (macmra6 1:1 000 000). Knimar i ki1iMaTH4HI pecypcH. 1
VYkpaina. Kiimat (macmtab 1:1 000 000). IpyHTH i IPYHTOBI pECypCH. 1
Vkpaina. I[pyrtu (Macmra6 1:1 000 000). TIpupoOKOPHUCTYBAHHS. IpupoaHo- 1
VYkpaina. [Ipuponno-3anosinuuii pouxa (Macmrad 1:1 000 000). 3anoBingHuH GoHx YKpaiHu. 1
TekrToHiuHa OynoBa YkpaiHu. Penbed, TexroHiuHa Ta TeororiyHa OynoBa, 1
Komruiekt HaBuanpHux tonorpadiunux kapt (macmrad 1:10 000 — 1:100 000). MiHepanbHi pecypcu. TekToHiuHa OynoBa 1
Kommiext HaB4ansHuX Tonorpadivaux kapt (Macmrad 1:10 000, 1:25 000). VYkpainn. 1
Tomorpadiuna kapra (mactmrad 1:25 000). 3MiHM Yacy Ha IIaHeTi. ['oquHHI moscu 1
HamionaneHwuii ckiiaj HacesenHs: Ykpainu (macira6 1:1 000 000) 1
2.3aco0u HaByaHHa | 2.1 HaB4yaJibHi e1eKTPOHHI NOCIOHUKH Jos BHBYCHHS HOBOI'O MaTtepiaiy,
€KPaHHO-3BYKOBI ®i3uyHa reorpadis Ykpainu. [HrepakTuBHa KaprTa. y3arajgbHEHHS, KOPEKIil Ta IepeBipKy 3HAHb, 1
®i3uuHa reorpadis YKpaiHu. BMiHb Ta HABHYOK YUHIB, IPAKTHYHHUX POOIT 1
Tomorpadiuna kapra 1
VI. Ykpaina i cBiToBe rocnogapcrso
1. IpyxoBani 1.1. Atiracu
HABYAJLHI HA0YHI YkpaiHa i CBiTOBE rOCIIOAapCTBO 1
NMOCiOHUKH
1.2. KapTu crinni
A) Kaptu Ykpainu: T'ocnonapcTBo Ykpainu.
Ykpaina. Ekonomivna kapra (macmrad 1:1 000 000); TpancnopTHa cuctema YKpaiHu. 1
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VYxpaina. TpancrioptHa cucrema (mMactrab 1:1 000 000);

VYxpaina. [lanuBHo-eHepreTnyHa npomuciosicts (Macmrad 1:1 000 000);

Vkpaina. Meranypriiina npomucioBicts (Macurra6 1:1 000 000);

Vkpaina. ManmHoOy1iBHa mpoMucioBicts (MacTabd 1:1 000 000);

Vxpaina. JlicoBa Ta marmepoBo-IeiroI03Ha poMHucioBicTs (Macrrab 1:1 000 000);
Vxpaina. Ximiuna mpomuciosicts (Macmrra6 1:1 000 000);

Vxpaina. [IpomucioBicts OyaiBenpHUX Marepianis (Macmrra6 1:1 000 000);
Vxpaina. Cibchbke TOCTIOIAPCTBO i XapuoBa MPOMHCIIOBicTh (Mactirab 1:1 000 000)

[TanuBHO-eHEPreTHYHA TPOMHCIIOBICTb.
MeranypriiiHa IpOMHUCIIOBICTb.
MamuHoOy1iBHA TPOMHCIIOBICTS.
JlicoBa Ta marepoBo-LEeM0I03HA
TIPOMUCIIOBICTb.

XiMiYHA TIPOMHUCIIOBICTb.

[IpomucnoBicTs OyniBeTPHUX MaTepialiB.

CinbpcbKe TOCHOJapCcTBO 1 XapuoBa
MIPOMUCIIOBICTh

PRRPRREPRERRERRE

b) Kapru cBiry:
Cgit. TpaucnoptHa cuctema (Macmrra6 1:22 000 000);
Cgir. [TanuBna npomuciosicTs (Macitad 1:22 000 000);
Cait. Enextpoenepreruka (Maciurab 1:22 000 000);
Cait. Yopna meranypris (Macirab 1:22 000 000);
Cait. Konmboposa mertanyprist (macmrad 1:22 000 000);
Cgit. ManmHo0y1iBHa mpoMuCIToBicTh (MaciTab 1:22 000 000);
Cgir. XimigHa mpomucioBicts (Macmrtad 1:22 000 000);
3epHoBe rocmoaapcTBo cBity (macmrad 1:22 000 000);
Texuiuni KyapTypH cBiTY (Maciurad 1:22 000 000);
TekcTubHA TPOMUCIOBICTH cBiTYy (MaciTab 1:22 000 000);
Csirt. I'ycrora Hacenenns (macmtab 1:22 000 000);
Haposwu cBity (maciura6 1:22 000 000)

CBiTOBE TOCIIOAPCTBO

PR RPRPRRPRRPRPRRLRERER

2. 3aco0u HABYAHHSA
€KPaHHO-3BYKOBi

2.1. HaByasbHi eJIeKTPOHHI OCIOHMKH
Ykpaina. HaceneHns Ta rocrioapcTso.
ExoHoMiuHa Ta coujanbHa reorpadis cBity

Hacenenns ta rocrionapctBo Ykpainu

[EEN

VII. JoaaTkoBe 00J1aJHAHHS

1. Hudpose
00/1aTHAHHSA

1.1. llndpoBa TOKyMeHT-KaMepa

3abe3neuye:

JIEMOHCTpALIII0 IJIOCKUX JOKYMEHTIB (Iarepy, KHIKKH, )XypHaIU) popMaTom He MmeHie A4, a
TaKOXX 00’ €MHHUX IPEAMETIB, KPUXKHX 00 €KTiB TOIIO 0e3 MONepeHbOr0 CKaHyBaHHS;

BUBEACHHS YITKOTO 300pak€HHS B YMOBaxX OCBITIICHO! IIKIIBHOI ayAWTOpii 3 MOXKIIUBICTIO
aBTOMATHYHOTO (POKYCYBaHHS Ta PETyJIIOBaHHS MiCBITKH po00UY0i 30HH KaMepH.

IToBHOKONTEOPOBE 300pakeHHS 3 JOKYMEHT-KAaMEpH BHBOAWTHCS B PEXHMi OHJAMH Ha
KOMIT'IoTep BuMTenst abo Ha mpoekrop. JloKkyMeHT-kamepa Mae OyTH CyMICHOIO 3 OIEpaliifHOo
CHCTEMOI0O Ha KOMII'IOTEepi BUHMTEJNS Ta MiAKIIOYATUCS JO0 KOMIT'IOTepa BUMTENsT abo MpoeKkTopa 3a
jonomoroto USB- inTepdeiicy
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9. Ilpunaayn 3aragbHOTO MPU3HAYCHHS, IPUJIATU Ta IPUCTOCYBAHHS IS MIPAKTUIHUX POOIT, udpoBe oOmamHaHHS sl KaOlHETY
MaTEeMaTHUKH MIOBUHHI BIIOBIaTH BUMOTAaM, HaBEICHUM Y TabuIIi 4:

Tabmuusa 4

Hasga
3ac00y/00J1aTHAHHSI

TexHiuHe 3aBIaHHA

JemoHcTpanii Ta npakTH4Hi podoTn
(32 HaBYAJbLHOI0 IPOTPaMOI0)

KiabkicTh

1

2

3

4

I. lemoHncTpauiiine 06/1agHaAHHSA

1. Tpuaaau
3arajbHOro
NMPU3HAYEHHS

1.1. KomniekTH, Mojelti, Habopu
A) Moaeai:
TpuroHoMeTpuuHuil Kpyr
Mopgens mMae ¢opmar He MeHIIE A2; BUTOTOBJICHO 3 BiHIJIOBOI IUTIBKH, NMPO30POTO IUIACTUKY,
JIaMIHOBAaHMX KapTOK; OCHAIl[CHA MAarHITHUM KPIiIUICHHSIM;
Uucnosa npsima
[psiMa 3 HeoIMQPPOBAHOIO MIKAIOKO (IiHA MOMITIKH 5 CM); OCHAIleHa MAarHITHUM KPIiITICHHIM

b) Kommiekru:
Oci KoopauHAT

Jlo KoMIUleKTy BXOAATh Tpu KoopawHaTHi Bici (X, Y, Z) 3 HeouudpoBaHMMH IIKalaMH,
HECKpimieHi Mi>k co0010, OCHaIlIeHI MATHITHUMH KPIIUICHHSIMHU

Jliniliku oumdpoBaHi pi3HOI JOBXKHUHH, LiHA MOJUIKK | CM; OCHAILlEH] TpUMa4YaMHu - 3;

[MopTpeTy BUAATHUX MAaTEMAaTHKIB CBITY

1.2. Habopu
Ha0ip kiacHOro iHCTpyMEHTY
HaGip BUrOoTOBJIEHUI 3 TIIaCTMACH Y CKIIai:
TPaHCIIOPTHP KIACHHUI 3 TpUMayueM; LiHa noaiiku 1° - 1,
TPUKYTHHK KiacHUH (kytu 30° Ta 60°) 3 TpuMauem - 1,
TPUKYTHHK KJIacHUH (KyTH 45° Ta 45°) 3 TprMadem - 1,
LUPKYJIb KJIaCHUH - 1;
METp JeMOHCTpauiiHui (JTiHifKa JoBXHHOIO0 1 M; 1iHa moxinku 1 cm) - 1

I'eomeTpuyHi TisIa 3 pO3rOPTKOIO

HaGip wmictute 8 reomerpuuHMX (iryp, BHUTOTOBIEHHX 3 MIIHOTO IPO30POTO IIACTHKY.
Bceepennni  xoxHO1 irypum po3MillyeThcs IUIOIIMHHA TEOMETPHYHA pO3rOpTKa jaaHoi ¢irypw,
BUTOTOBJIEHA 3 KOJBOPOBOTO IUIACTHKy. Habip Mae cremiaidbHy IUIACTUKOBY MiJCTaBKy ISt
JneMoHcTpanii Habopy Ta #oro 30epiranHsa. Bucora koxHOi dirypu He MeHmie Hix 80 MM

YacTuHHM 1iI0TO HA KPY3i
BuroTtoBnenuii 3 miactMacH, CKJIaJaeThCsi 3 HAOOPY CEKTOPiB Kojla, MapKOBAHHX IO KHOTO
JIOJISIX
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1 2 4
1/2-2,1/3-3,1/4-4,1/5-5,1/6 -6.
¥Yci yacTuHM HabOpy OCHAIIEHI MAarHITHUMH KPIIUICHHIMH
Onunutii 00'emy 1
Mopenb npu3HayeHa AJsl IeMOHCTpAlii MOHATh «OAMHHII 00'eMy Ta 00'€eMy NPSIMOKYTHOTO
napanenemninesna». Mogens sBisie co0OI0 IIACTMAcoBHH KyO 31 cropoHoro 10 cMm, Ha rpaHi SKOTro
Ha"eceHO citky 1 X 1 cm. OnuH map 3HIMaeThCs, SIKU MOXe OyTH pO3IiNeHui Ha pparMeHTH, OUH 3
SIKMX CKJIAA€ IECSTY YAaCTHHY, a IPYTHi - ONUHUINO 00'emy - 1 cm?
Habip crepeomerpuanmii 1
Burorosnennii 3 mactMacu, 103BOJISE CAMOCTIHHO 310paTh 16 cTepeoMeTpHYHHX Til, 30KpeMa
10 3 mepetnHaMH i 2 3 mepeciyHUMH uTomuHamMu. HaOip 30epiraeTscs y miacTMacoBoMy KeHci
Ha0ip reomeTprunnx Mozaenen 1
Habip mictuth 12 OCHOBHHX TEOMETPHYHUX TiJl, IO BHUTOTOBJECHI 3 MPO30POr0 MIIHOTO
TUIACTHUKY.
IMocrauaeThcs Ha TUIACTMACOBIH MIZCTAaBII 3 MPO30POI0 KPHUIIKOK. BrcoTa KOXHOT MOjEi He
MeHUIE 5 cM
2. llpnnagu Ta 2.1. lIpuiaagu Ta NPUCTOCYBAHHSA BUMipIOBAJIbHI
npucrocyBanus i1 | A) JlaGopaTropHuii HaGip A1 BUTOTOBJIEHHS Mojeeil 3 MaTeMaTHKH: 15
NPAKTHYHUX POOIT JIUCTH 3 PO3TOPTKAMH reoMeTpUuUHUX Tl — 20;
JHIKKa 3 KOHTypaMu reoMeTpuyHux ¢iryp — 1;
IUTIBKA, PO3KpecieHa Ha kBaaparu 1xlem,— 1,
IUTACTMACOBI KyOUKH 31 CTPIKHAMH IS CKJIaJaHHs Ky0a — 8;
TPUKYTHHUK — 1;
HOXKUIII JUTS BUpi3aHHA — 1;
Knen — 1;
KOpoOKa Jutst ykmagaHas — 1.
Jlerani Habopy BUTOTOBJICHI 3 Manepy Ta IacTMacH, sickpaBo nogap0OoBaHi i ykiiajieHi B KOpOOKyY
b) HaGip reoMeTpuYHMX TiJI: 15
¢birypu 3 HaTypaibHOTO jepeBa. Po3Mipu i He MeHIe Hixk 40 MM.
YV KOMIUIEKT BXOJATH:
MPSIMOKYTHUH mapanenemines — 1;
KoHyC — 1;
Kyms — 1,
Kyo —1;
mtiEap - 1
B) HaGip moneJeii 1 1abopaTopHuX podir i3 crepeomeTpii: 15

y KOMIUIEKT BXOAATH apKyllli 3 pO3TOPTKaMH IIpocTopoBux ¢iryp — 10:

NpaBWIbHA YOTUPUKYTHA TipaMiia - 1;

MpaBUJIbHA YOTHPHUKYTHA IipaMiza, po3pi3aHa Mo JiarOHATEHOMY MEPEeTHHY - 1;

NpaBWIbHA YOTHPHKYTHA IipaMia, po3pi3aHa IO IMEPETHHY, II0 HPOXOIUTHh Yepe3 BHCOTY
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1 2 3 4
mipamiay i cepeuHy 00Ky OCHOBH - 1;
NpaBWIbHA TPUKYTHA Mipamiza - 1;
NpaBWIbHA TPUKYTHA MipaMiaa, po3pizaHa Mo MepeTHHY, 0 NPOXOAUTh Yepe3 BUCOTY MipaMian
1 BUCOTY OCHOBH - 1;
npsiMa YOTUPUKYTHA Ipu3Ma — 1;
psMa YOTHPHUKYTHA MIPHU3Ma, pO3pi3aHa M0 JiarOHATFHOMY MepeTHHy, - 1;
MPSIMHUI KpyTOBUH IIWTIHAD - 1;
TIPAMUI KPYTOBHH IIITIHADP, PO3pi3aHuii IO 0CEOBOMY Tepepisy, - 1;
MPSIMHI KpYTOBUH KOHYC - 1;
NpsSMHUNA KPYyroBUil KOHYC, pO3pi3aHuii 0 0CbOBOMY Iepepisy, - 1.
Mopeni BUKOHaHI y BUIVISIAI PO3TOPTOK, SIKi 30HMparoThcst B mpocTopoBi ¢irypu. Koxna o¢irypa
NIPE/ICTABIICHA B KIIOBHOMY» BHIJISI 1 B «PO3pi3aHOMY» Ha JIBl YACTUHHM CIYHOIO IUIOLIMHOKO
I') Pynerka: 15
[punan 3acTocOBYeThCS Ul BU3HAUYCHHS JOBXKWHH BiICTaHi abo po3mipiB Tin. JloBxkuHa He
MEHIIIe HIXK 3 M, I[iHa MOJUIKH — 1 MM
3. Iudpose 3.1. IludpoBa 1oOKyMeHT-KamMepa 1
00J1aTHAHHSA 3abe3neuye:
JEMOHCTPAIiI0 TUIOCKUX TOKYMEHTIB (TamepH, KHIKKH, XKypHanu) GopmaTtoMm He MeHIe A4, a
TaKOoXX 00’ €MHUX IPEAMETIB, KPHXKUX 00’ €KTiB TOIIO 0e3 MOMepeHHOTO CKAHYBAHHS,
BHUBEJICHHS YITKOTO 300paKCHHS B yMOBaX OCBITICHOI IIKUTAHOI ayauTOpii 3 MOXKJIHBICTIO
aBTOMATHYHOTO (DOKYCYBaHHS Ta PETYJIIOBAHHS MiICBITKH pPOOOYOi 30HM KaMepH.
[ToBHOKOJIIBOPOBE 300pake€HHS 3 JOKyMEHT-KaMepH BHUBOAMTHCA B pPEXHMi OHIAHH Ha
KOMIT'IOTep BuuTeNd abo Ha mNpoekTop. JloKyMeHT-KaMmepa Mae OyTH CyMICHOIO 3 OmepaniifiHOo
CHUCTEMOI0 Ha KOMIT'IOTepl BUMTENS Ta MiJKIFOYATHCS J0 KOMIT'IOTepa BUUTENs abo MpoeKkTopa 3a
nornomoroto USB- inTepdeiicy

10. Hudpose BuMiproBasibHe OONaAHAHHS, MPWIAINA IEMOHCTpAIliiiH, MPUIald MEeXaHiuHl, Hallp Mocyny, HaOlp 1HCTPYMEHTY,
ocruiorpad, JeMoHCTpaliiiHe oOJialHaHHs, NPWIAJAA Ta MPUIasi, oOJIaHaHHS JJisl JIabopaTOpHUX PoOIT, Habopu, 00JaTHAHHS
3arajJbHOTO MPU3HAYEHHS AJ1a KaOiHeTy (Di3UKH Ta aCTPOHOMII MOBUHHI BIAMOBIAATH BUMOTaM, HaBEJIEHUM y TaOIuI 5:

Tabmuig 5
Ha3sga TexHiume 3aB1AHNS JdemMoncTpauii Ta 1adopaTtopHi podoTu Kigbkicrs
3ac00y/00J1aIHAHHSI (32 HABYAJILHOIO MPOTrPaMOI0)
1 2 3 4

I. Hudpose BuMiproBaibHe 00 1aTHAHHS
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1 2 3
1. Iudpose 1.1. IIndposuii BUMipIOBaNBHI KOMII'IOTEPHUH KOMILIEKC VIS Ka0iHeTy (iznku JlaGopaTtopHi podoTu:
BHMipIOBaJIbHE A) IudpoBuii BUMiIpOBaJbLHUI KOMII’IOTEPHUI KOMILIEKC 1JIsl BUUTEJIA: BuzHaueHHs mepioy Ta 4acTOTH 0OepTaHHs
00J1aTHAHHSA 1 QpoBUi BUMIPIOBAILHUN KOMIT'IOTEPHUN KOMIUIEKC JUIsl KabiHeTy (i3MKM MiIKIIoYaeThes 10 | Tija.

koM’ rorepa USB-nopry komm’rotepa, Mae MOXJIMBICTH 0€31pOTOBOTO Ta/abo IPOTOBOrO CHOCOOY
mix’enHAaHHS a00 Mae aBTOHOMHHM PEXHM 3 Oe3mocepefHiM BHBOJOM peE3yNbTaTiB Ha BOyIOBaHUIN
€KpaH 3 MOMJINBICTIO ITOAJBIIOTO iX MePEeHECeHHs ISl 0OPOOKH O OCHOBHOTO KOMIIT FOTEpA.

Kommieke cympoBOmIKYyeThCSI KEPIBHHITBOM 3 €KCIUTyaTallii, METOIWYHUM IIOCIOHHMKOM Ta
MPOTPaMHNM 3a0e3IIeYCHHSM.

A.1. MetoanuHauii MOCIOHUK:

METOIUYHHUN TMOCIOHMK 3 TNPOBEICHHS IHTEPAKTHMBHUX JEMOHCTPAIIHUX EKCIHEPHMEHTIB Ta
71a00paTOPHUX POOIT 13 MOKIIMBICTIO pOOOTH B PEXKMi 3 a00 0€3 MiAKIIYCHHS 0 Mepexi IHTepHET,
IHTEpPaKTUBHAM 3MicTOM, (YHKIIOHAJOM [UIsi pelaryBaHHs KOHTEHTY a00 CTBOPEHHS HOTaTOK Ta
3aKJaJo0K Oe3rmocepeIHbO Y MOCIOHUKY, SIKUiA mpaitoe B onepauidaux cuctemax OC Windows, Ta/abo
Android, Ta/a6o iOS.

Metoanunuii MOCIOHMK 3 (I3MKH MOBHHEH MICTHTH He MeHie 20 JeMOHCTpamiiHuX
eKCIICpUMCHTIB Ta JTa0OpaTOPHHX poOIT 3 BHUKOPHCTAHHAM LU(PPOBOTO  BUMIPIOBAILHOTO
KOMIT'IOTEPHOTO KOMIUIEKCY U1 KaOiHeTy (i3MKH, MaTH IHCTPYMEHTH IUIsi CTBOPEHHS BIACHHX
EKCIICPUMCHTIB.

XapaKTepUCTHKU IPOrPaMHOr0 3a0e3MedeHHs LH(PPOBOro BUMIPIOBAILHOTO KOMII'FOTEPHOTO
KOMILJICKCY:

MOJKIJIABICTH 300py TaHUX OJHOYACHO 3 JACKUIBKOX TATIHKIB;

KiJIbKa PeXUMIB BiJOOpaXkeHHs JaHuX: rpadiku, Tabnuii, aiarpamu i nudpoBuii BUTIIs;

MOJKJIMBICTh MAaTEMATHYHOTO OIPAIOBAHHS 3I0paHMX MaHWX y BiKHI rpadikiB Ta TabmuIb i3
3aCTOCYBaHHSIM OCHOBHUX (YHKIIH aHanizy rpagiuHUX JaHUX;

MOXIIMBICTh OTPUMaHHS CTATUCTUYHUX XapaKTEPUCTHK OTPUMAHUX JaHHX;

eKcopT Janux B Excel ta inmm nporpamu;

HasIBHICTb Bepciii nporpamuoro 3abde3nedenHss OC, CyMiCHUX 3 KOMIT FOTEPOM BUUTEIsI/yUHS;

iHTepdeiic mporpaMHOTO 3a0e3NCUeHHS MMOBHHEH OyTH 0araToMOBHUM (YKpaiHOMOBHHIMA Ta
aHTJIIOMOBHUH iHTepderich 000B'I3KOBI)

A.2. AnanoroBo-un¢poBuii meperoproay — 1

AHanoroBo-n(ppoBHUi IIepeTBOPIOBAY ITOBUHEH:

npamoBaty 1mig ynpasiaiHaiM OC Windows, ta/abo Android, ta/abo iOS 3a momomororo
MIPOTrPaMHOT0 3a0e3eUeHHST;

MaTd MiJKITIOYeHHs] 10 MEepPCOHAIbHOro Komi totepa uepe3 USB-mopt, 6e3apoToBmii crmocio
mig’eqHaHHsS ab0 MaTh aBTOHOMHHUH pexuM poOoTH 3 Oe3mocepeqHiM BUBOJOM pe3yibTaTiB Ha
BOyJOBaHUI €KpaH 3 MOXJIMBICTIO MOJAJBIIOTO iX MEPEeHeCeHHS I OOpOOKH J0 OCHOBHOTO
KOMII 10Tepa;

Matu gactoty 3amipiB He menie 10 000 3a cexyHay;

MaTH BOYTOBaHUI €EMEHT XHUBJICHHS 13 MOXIIUBICTIO MiITPUMYBATH 3aMUC JAHUX MPOTATOM
He MeHIe 12 roauH;

JocnikeHHs KOTMBaHb HUTSIHOTO
MasITHUKA.

JocmimKkeHHS IPYXKHUX BIACTHBOCTEH TiI.
BmsnradyenHs koedimieHTa TEPTS KOB3aHHS.
BuB4eHHS yMOBH piBHOBAaru Baxes.
Bmsnauenns KK/ mpocToro mexanizmy.
BuBuenHs TeroBoro 6anaHcy 3a yMOB
3MILIYBaHHS BOJH PI3HOT TeMIIepaTypHu.
Bu3HaueHHs TUTOMOT TEIIOEMHOCTI
PEUOBHHH.

BumiproBaHHs ONOpY MPOBITHHUKA.
JlocmiKeHHS eICKTPUYIHOTO KOJia 3
TTOCTITOBHUM 3’ €THAHHAM TPOBITHUKIB.
JlocmimKeHHs eNeKTPUIHOTO KoJa 3
TapaJieIbHAM 3’ €THAaHHAM IIPOBITHUKIB.
CrocTepexeHHs SBUIIA eIeKTPOMAarHiTHOI
THAYKITIL.

BuzHaueHHs IPUCKOPEHHS Tija MiJ yac
PIBHOIIPUCKOPEHOTO PYXY.

BumiproBaHHS IPUCKOPEHHS BIIBHOTO
MagiHHS.

BumiproBaHHs )KOPCTKOCTI MPY>KHOTO TiJa.
BuroToBneHHs1 MasiTHUKA 1 BU3HAYCHHS
nepioxy HOro KOJMBaHb.

JocmimkeHHs. OIHOTO 3 130IPOIIECiB.
BumiproBanus EPC i BHYTpIIIHEOTO OTIOpY
JDKepena CTpyMy.

BuznauenHs TremneparypHoro koedilieHra
OTIOPY METaJTy ¥ JOCIIKEHHS 3aJIeKHOCTI
OTIOpY HATIIBIPOBITHUKA BiJl TEMIIEpaTypH.
JlocripkeHHsT HaTiBITPOBIIHUKOBOTO JTi0/a.
JlocmikeHHSI MarHiTHOTO MOJist 3eMUTi.
BuMiproBaHHS iHAYKTHBHOCTI KOTYIIIKH.
Jemoncrpaunii:

[Ipuxmaan 3acTocyBaHHS (PI3UYHUX SBUIL Y
TexHini. 3acobu BumiproBanHs. Mipu Ta
BHUMIpIOBaJIbHI IPHJIAJIH.
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2

MaTy po3JUIbHY 3/1aTHICTH 3aMipiB He MeHIue 12 OiT;

MaTy MO>KJIMBICTh aBTOHOMHOI'O HarpOMaJDKEHHSI IaHUX y BHYTPIIIHIO 11aM’SITh;
MaTy aBTOMaTHYHE PO3ITi3HABAHHS JaTUYHKIB;

MaTH 30BHIIIHIN iHIUKATOp POOOTH

A.3. JlaTuuk Hanpyru (30BHIIIHIN) — 2!
JiamazoH BUMipioBaHb: He MeHIIe + 25 B.
Tounicte: He ripme + 5 %.
MaxcumanbHa BXifHa Hampyra: He MeHIre 25 B.
KanibpyBanHs: He BUMarae KajniOpyBaHHs

A.4. Jatymk cTpyMy (30BHIMIHIN) - 2:
Jianma3oH: He MeHIIe =+ 2,5 A.
Bxiguuii crpyM: 3MiHHUIT 00 MOCTIHHUIA CTPYM.
Tounicte: He ripure + 5 %.
MakcumanbHui BXiJHUN cTpyM: He MeHIIe 4 A.
KaniOpyBaHHs: He BUMarae KajaiOpyBaHHsI

A.5. JlaTumk Temmeparypu (30BHIlIHII) — 2!
[Hianazon: He Byx)4e -20 °C - +120 °C.
Tounicte: He ripme +2 % .
UyTJIMBHI eIEMEHT: PO3TAIIOBAaHHI ycepeHI HAKOHSYHHKA JATYHKA.
KanibpyBaHHs: He BUMarae KaniOpyBaHHs

A.6. JlaTuuk TeMiiepaTypu (TepMorapa, 30BHIITHIN) — 1:
Hiamazon: He Byx)4e Big 0°C go 1200 °C.
Tounicte: He ripme + 3% .

KanibpyBanHs: He BUMarae KaniOpyBaHHS

A.7. HNarumk Tucky - 1:
Jiamazon: He Byxk4e 50 - 110 xITa.
TounicTs: He Tipme +5 % .
KaniOpyBaHHs: He BUMarae KajaiOpyBaHHsI

A.8. MikpohonHuit 1aT9uK (30BHIMIHINA) — 1!
UYactoTtHwmii niana3on: He Byx4de 100 'ty - 8 000 '

A.9. JlaTuuk ocBiTiIeHOCTI - 1:
Miamazon: we Byx4ue 0 — 50 000 JIk.
Tounicte: He ripme + 4 %.
CrexrpaJbHUI Jiara3oH: BUIMME CBITIIO

A.10. JlaTunk MarHiTHOTO 110JIs1 (30BHIIIHIN) — 1.
Uytnusicts: He MeHme + 0,2 T, He Menme +10 mT.
Tounicte: He ripure + 8 %.
KaniOpyBaHHs: NOCTaBJIA€THCS TIOBHICTIO BiKaJ1iOpOBaHUI

Pi3Hi BUIM pyXYy.

BigHOCHICTB pyXy, HOTr0o TpaekTopii i
HIBUAKOCTI.

JHedopmartis i

JlomaBaHHS CHII, CIPIMOBAHUX Y3HOBX
onHi€eT IpsiMoi.

[IposiBu Ta BUMIPIOBAHHS CHJI TEPTS
KOB3aHH!1, KOUEHHS, CIIOKOIO.

CriocoOu 3MeHIIeHHS 1 301TbIICHHS CHIH
TEPTSL.

3aexHICTh TUCKY BiJl 3HAYECHHSI CHITU Ta
TUTOLI].

[lepenaBaHHs TUCKY piAMHAMU W Ta3aMH.
THCK piAVHYU HA JHO i CTIHKH MOCYANHU.
3MiHa TUCKY B PiJI{HI 3 TIIMOMHOIO.
BumiproBanas atMocdepHOro THCKy. it
apxiMeI0BOI CHJIM B PiTMHAX 1 ra3ax.
PiBHicT apXiMeIOBOi CHIIH Ba3i BUTICHEHOT
piouHU B 00’ €Mi 3aHYpEHOI YaCTHHY TiJa.
[leperBopeHHS MeXaHIYHOT eHepril.
Baxins.

Pyxomwii i HepyXoMuii 6JI0KH.

IToxuna miomuHa.

BukopucTaHHs MPOCTUX MEXaHI3MIB.
Hudysis rasis, piguH.

3MiHa BHYTPILIHBOI €HEPrii Tijla BHACIIAOK
BUKOHAHHS pOOOTH.

[IpuHUIMD Oii TemIoBoro ABUTyHa.
BumipioBaHHS cnii cTpyMy aMIEpMETPOM.
BumiproBaHHsI HaPyTH BOJILTMETPOM.
3aJIeXKHICTD CHIIM CTPYMY BiJl HAPYTH Ha
JIUISTHII KOJIa 1 BiJ OTIOPY Li€T NISTHKH.
BuwmiproBanus omnopy.

3aeXHICTh OTOpPY NMPOBITHUKIB Bij
JOBXKUHH, TUIOMII TOTIEPEYHOT0 Tepepizy i
Marepiainy.

ITocmioBHe ¥ mapanenbHe 3’ € THAHHS MPO-
BIIHUKIB.

Kondiryparii MmarHiTHUX 1oJIiB.
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A.11. latuuk pyxy (Bigcrani, 30BHimHIM) — 1: MarsitHe nose 3emii.
Hiamazon: He Byx)unii 0,2 M - 5 M. Hocnin Epcrena.
TounicTs: He TipIIe 5 %. Jlist MarHiTHOTO TIOJISI HA CTPYM.
KaniOpyBaHHs: He BUMarae KajuiOpyBaHHs SIBuIIle eNeKTPOMAarHiTHOT IHIYKIII.
A.12. ®oroBopora — 2: I'eneparopu iIHAYKIIHHOTO CTPyMY.
JTATYMK BUMIPIOE 9ac, HeoOXigHUH 00'€KTy IS MPOXOHKEHHS i apKOI0 JaTYHKa BinOuBanHs cBiTIa.
A.13. atuuk cunu (30BHIMIHIN) — 2! [NommpeHHs MEXaHIYHNX KOJIUBAHb y
nianmazoHu: He Menmie -1 H go +1 H. MIPY’KHOMY CEPEIOBHIIT.
Tounicts: He ripure + 5%. 3aeXHICTh TYYHOCTI 3BYKY BiJ aMIUTITYAN
KanibpyBaHHS: TOCTaBIAETHCS MTOBHICTIO BiKaTiOpOBaHHA. KOJIUBaHb.
KanibpyBaHHS TaTdnKka TaKoX MOXKJIMBE B paMKaX MPOTPAMHOTO 3a0e3NeUeHHS 3aJ1eKHICTh BUCOTH TOHY Bifl 4aCTOTH
A.14. laTauk piBHA 3BYKOBOTO THUCKY (30BHIIIHIN) - 1: KOJINBaHb.
Jliarma3oH BUMipIOBaHb: He Byxue 55 nb - 110 ab. BumnpomiHroBaHHsI 1 HOTIMHAHHS
TouHiCTh BUMIPIOBaHb TATUYMKA TIOBUHHA OYTH HE MEHIIe 5 1b. €NIEKTPOMArHiTHUX XBUITb
Jliara3oH peecTpoBaHMX JATYMKOM 4acToT NoBUHeH Oyt He Menute 100 I'n - 8000 I'n
A.15. Jlatunk npucKkopeHHs (30BHIIIHINH) — 1!
JliarmasoH: He MeHIe £5 g .
Tounicts: He ripme + 0,05 ¢
A.16. JlaTumk Bosorocti — 1:
BUMIpIO€E BifiHOCHY BosoricTh Bijg 0 % - 100 %.
TouHicTh BUMipIOBaHb JaTYHKa He Tipue 5 %
A.17. datuuk yneTpadioleTOBOTO BUNIPOMiHIOBaHHS — 1:
mianazon: ue menme 0-10 Br/m2, 0-200 Br/m2.
JloBxxuHa xBuib: HEe MeHIe 290-390 am
A.18. laTunk TemMIepaTypu HaBKOJIHUIITHHOTO cepenoBuma — 1:
Temmeparypa: Bix -30°C mo +50 °C.
Tounicte: He ripme + 2% .
KaniOpyBaHHsi: He BUMarae KajaiOpyBaHHS.
A.19. JlemonctpauiiiHuii 1udpoBuii exkpaH Juis  0e3MocepesHbOro BiIOOPaKEHHS pe3yJbTaTiB
BHMIiPIOBaHHS
HaGip kabeniB y KIIBKOCTI, JOCTaTHIA [ TMIAKIIOYEHHS aHAJIOTOBO-IIM(POBOTO
MIepeTBOPIOBAYA Ta JATUHKIB.
KinmpkicHui ckiag mudpoBOTO BHMIPIOBAIFHOTO KOMIT IOTEPHOTO KOMIUIEKCY s KaOiHeTy
(i3MKM BU3HAYAETHCS BUNTEIIEM.
B) ludposuii BUMipoBaabHUN KOMII’IOTePHUI KOMILIEKC A YUHS: 2-15*

IpoTrpaMHe 3a0e3MEUeHHS Ta XapaKTePHCTHUKU IU(PPOBOTO BHMIPIOBAIFHOTO KOMIT IOTEPHOTO
KOMIUIEKCY Uil KaOiHeTy (i3MKM [UIi y4YHS aHAJIOTI4YHI MNPOTrpaMHOMY 3a0€3INeUeHHIO Ta
XapaKTepUCTHKaM (P POBOro BUMipIOBAaIbHOTO KOMILUIEKCY JUIsl KaOiHeTy (i3UKH ISt BUMTEIIS.

[lepesnik 1aTYuKIB y cKJIa/li HH(PPOBOTO KOMII' IOTEPHOTO BUMIPIOBAJILHOTO KOMIUICKCY VISl YUHS
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BU3HAYAETHCA BUNTCIICEM BiL[HOBiI[HO JI0 BUMOT HaBYaJbHO1 nporpamu.

II. Ilpunagu 3araabHOr0 NPU3HAYEHHSA

1. Mpuaanu
AeMOHCTpauiini

1.1. Ilpunaau qeMoOHCTpaNiiiHi e1eKTpUYHI
Tepesu eneKkTpoHHI BUCOKOT TOYHOCTI

MaxkcumansHe HaBaHTaXEHHA TepesiB — He MeHme 0,5 kr, aymBicts — 0,01 T, Ki1ac TogHOCTI -
cepenniid. JKuBJeHHs - Bi Mepexi abo akymyssiTopa

[lnuTka enekTpuuHa

[TnuTKa siByIsie COOO00 eNEeKTPOHArpiBad y BUMIIAAl 3aKPUTOTO KEPaMIivHOTo AMCKaA 31 CHipalIio,
BMOHTOBAHOIO B KOPITYC.

OCHOBHI TeXHI4HI XapaKTePUCTHKH:

Hanpyra xxusyieHHs 220 B, 50 I'n, crioxuBaHa MOTYXHICTh He MeHIIe Hixk 0,5 kBt

Jis HarpiBaHHS Ta 30epiraHHs y
PO3irpiToMy cTaHi pe4OBHH IIiJ] Yac
NPOBEICHHS PI3HOMaHITHUX
JEMOHCTpAIIHHUX AOCIIIB

bnox >xuBneHHs 1abopatopHuit
OCHOBHI TeXHI4HI XapaKTePUCTHKH:
MOCTiHHa CTabii30BaHa HAlpyra, PEryjiOBaHHA HANpyrW Ta CHIM CTPyMy, 3axHCT 3a
CTPYMOM, HasIBHICTh KOHTPOJIBHNX NPHJIA/IiB HAIIPYTH Ta CHIIU CTPYMY.
MaxkcuManpHi TapaMeTpy: BUXiHA Hapyra He MeHmie 12 B, crpym He meHmie 2 A

Jliist 3a0e3neueHHst BUMIPIOBaHHS HAPYTH
Ta MOCTIHHOTO 1 3MIHHOTO CTPYMY, OTIOpY

I'eneparop 3ByKOBUH (PYHKIIIOHATHHUN
['eHepye exeKTpHYHI CHTHAIM CHHYCOINaIbHOI, MPAMOKYTHOI Ta TPUKYTHOT (POpMH

Jis mpoBeIeHAS AEMOHCTPALiHHIX JTOCIiIiB
SIK JDKEPEIIO 3MIHHOTO SJICKTPHYHOTO CTPYMY
3BYKOBOT YaCTOTH

Mikpo¢hoH st TeMOHCTpaIlii

Brok uBIIEHHS JeMOHCTpaiiHUH (BUIpsSMIICHA Ta 3MiHHA HAIIPyTa)
[3 3axmcroM 3a CTpymMOM, Ma€ BEJMKI KOHTPOJbHI NPHIAId HANPYTH Ta CHWIH CTPyMYy.
MaxkcumanbHi MapaMeTpy: BUXiHA Hapyra He MeHie 12 B, ctpym - He meHIe 2 A

I'eneparop (pkepesio) BUCOKOT HANIPYTH - €ICKTPOHHHUHN TIEpETBOPIOBAY 3MIHHOT MEPEKEBOT HAIIPYTH Y
BHCOKY IIOCTIHHY Hapyry

JeMoHCTpanitHIi MyITBTHMETP
Crpinodne, piAKOKpUCTaTigHE a00 CBITIOAIOAHE Ta0IO 3 MU(PpPaAMH, PO3MIp SKHUX JTO3BOIIIE
PO3PI3HATH MMOKA3aHHS 3 BIZICTaHI 10 5 M

JleMoHCTpaniiHUi TaJbBaHOMETP MAarHITOEIEKTPHYHOI CHCTEMH 3 Talio 3 Iudpamu, po3Mip SKUX
JTO3BOJISIE PO3PI3HSITH MOKA3aHHS 3 BIJICTaHi 10 5 M

3apsaaHUi TPUCTPIl JUIS aKyMyJIATOpiB THITY AA 17s 3a0€3MeUeHHs aBTOMATHYHOTO 3apsiKaHHs He
MEHII SIK 4 akyMyJIsATOpiB THITY AA

Axymymstopu Tary AA 3 emuicTio He MeHmre 2000 MA/Tof Ta e.p.C. B 3aps/KCHOMY CTaHi HE MEHIIe
1,3B

Hudposuit BumiproBamsHUHA Ipritaz (MyJIsTHMETP)
Jlnst BUMIprOBaHHSI TOCTIHHOI 1 3MiHHOI HANpyTrH, TOCTIHHOTO 1 3MIHHOTO CTPyMy, OTIOpY,
€MKOCTI, YaCTOTH, TEMIIEPATYPH, IIEPEBIPKH I10/1iB

BononarpiBau
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3 00’eMOM BoH, 1110 HArpiBaeTkest, 1- 2 J1, MOTYXHICTH 1-2 kBT
Tepesu enexTpoHHi, TOOYTOBI
MaxkcumanbHe 3HAYEHHS HE MEHIIe | Kr, TOYHICTh He ripmie 1 T, po3Mmipu miaThopmu
3Ba)KyBaHHs He MeHIe 120 MM
2. llpunaan 2.1. llpuaaau MexaHivyHi JeMOHcTpaniiini
MexaHiuHi MeTp neMOHCTpaIliitHui Jis MiHIAHEX BUMIipIOBaHb

BuroroBneHuii 3 MIIHOTO IUIACTHKY a00 JepeBa 3 MUTIMETPOBOK, CaHTHMETPORBOIO,
JICIMMETPOBOIO IIKAJIO0

Tepesu MexaHiuHi
MakcnmainpHe 3HadeHHA He MeHIe 0,1 Kr.
Baxkn no Tepesis, 0,001 xr - 10

tatuB ¢iznaHUNA yHIBEpCcaTbHAN
BurorosneHnii 3 MIITHUX, 3HOCOCTIMKHX MaTepialiB, [0 MalOTh aHTUKOPO3iifHe MOKPUTTS abo
CTIMKHMX 10 30BHIMHIX BIUTUBIB. [lITaTnB Mae OyTH y MOIOYTbHOMY BUKOHAHHI 3 SIIIUKOM JUIS
30epiraHHs Ta TPAHCIOPTYBAHHS.
Jlo cknmaqy mTaTUBY BXOISTS!
ocHoOBa - 1;
CTpMOKEHB - 1;
3aTUCKaui - 1;
janka - 1;
Kinpue - 1.
Bci serani npuiiagy MaroTh OyTH po3MillieH] B JIOKEMEHTaxX

Jtst 3akpitieHAs pi3HUX TPHIIAIIB i
MPUCTOCYBaHb I/ Yac MPOBEICHHS
JEMOHCTPAiHHUX JOCIIIB Ta
nmabopaTopHUX POOIT

Banrtax HaGlpHMii
Jucku 0,01-0,05 xr, y Tomy umci 1 — Ha cTprkHi; Big 0,1kr

Cronuk ImigiiManbsHAn
Posmip mrarpopmu 150x150 mm abo 200x200 MM, [t 3a0e3neUeHAS PIBHOMIPHOTO TAHATTS
o0aHaHHS Ha BUCOTY He MeHIne 200 MM

BakyymHa Tapinka
OcHalleHa eJIeKTPUYHUM J3BIHKOM a00 IHIIUM JDKEPEIOM 3BYKY, 3 I'DaHHYHUM 3HAUYCHHSAM
BaKyyMETPHUYHOT'O THCKY ITiJl KOBIIakoM He MeHme Hix 0,1 MIla

['yaHOMOBEI IEMOHCTpAiHHU
[IIupoxocMyroBuid T'yYHOMOBEIb a00 aKyCTUYHA CHCTEMa i3 BOYIOBaHHMM IiJACHIIOBaYEM Ta
Jliama3oHOM BiATBOproBaHMX 9acToT He MeHIe 20-10000 I'a

Hacoc BakyymHHI eneKTpUIHAN a00 MeXaHIIHUI
3abe3neuye 3anumikoBud THCK He Oumbmie 150 ITa. ¥V komruiekTi Moke OyTH JOJAaTKOBE
YCTaTKyBaHHS OJHOTO CTaHAAPTY:
nepexiTHuK (GraHenp-ITynep [ IprueIHAHHS BaKyyMHOTO IIjtanra @ 6-8 Mm;
MIBUIKO3MIHHHHN 3aTHCKaY,
BAaKYyMHUI TBUHTOBUH KpPaH;
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VINIJTBHIOBAY JUIS 3'€JHAHHS (DJIAHIIIB;

BaKyyMHHI TePMETUK;

BaKyyMHHUIT uiadr @ 6-8 MM, moexuHa — 1,5-2 wm;
[UTAHT BUXJIOIHHUH, T0BKKUHA — 1,5-2 M;
BaKyyMHUI IITyIep-TPIiiHUK;

(higpTp BHXIIOY

3. Ha6ip ximiunoro 3.1. Hadip ximiunoro mocyay a6o HaOip mkinbHuMii JadopaTopHuil Aas KadiHery ¢izuxu
nocyay HIJI®D):

Kkoi0a koHiuga 50 M - 1;

Ko0a rrockomorHa 50 mm - 1;

KoJ10a kpyrinomonna 50 mi - 1;

CKJIsSIHKA Jyisl 30epiranHs pedoBuH 50 mi - 2;

CKJISTHKA JUTst 30epiranHs pedoBuH 20 mi - 6;
KPHIIIKA 10 CKISIHKY - 8;

crakad Ximiununit ITIT 50 mi - 1;
CTaKaHYMK CKJISHHM - 1;

npoGipka [1X14 - 15;

npobipka [1X21 - 2;

mrTaTuB U1 poOipok Ha 10 THI3M - 1;
gamka [lerpi [T - 1;

yaia BUMapoBaibHa - 1;

THrENb - 1;

KpHIIKa J0 TUATIA - 1;

JIOXKKa JUIS CHAMIOBAHHS PEYOBHH - 1,
TpuMad Juist Mpooipok - 1;

3aTHCKaY NPYKUHHUMH - 2;

3aTUCKAY I'BUHTOBHH - 2;

MajauyKa CKJIHa - 2;

TpyOKa 3’enHyBanmbHa 1 M - 1,

Jiika koHiyHa 36 x 50 - 1;

namip QuUIbTpyBaIBHUH - 5;
ninerka-go3atop 6 mu I1I1 - 1,
ninerka-go3atop 3 mu [T - 1,

cyxe najuBo (TabieTkn) - 2,

CiTKa JJaTyHHA PO3MUIIOBAbHA - 1;
HOpIK JUIst MUTTS TIOCyAy - 3;
PYKaBHYKH JIATEKCHI - 5;

CTyIKa 3 TOBKAYHUKOM - 1;

tepmometp pigunnuii (-10°C...+ 110°C) a6o enexTpoHHi mynu - 1;
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ninidika mipaa 30 cMm - 1;
MITAaHTCHITUPKYIIb - 1;

MPOBOJIOKA MigHA 2 M - 1;
TpuUIoii - 1;

JIOTOK 1 30epiranHs Habopy - 1;
MaKyBajibHa KopoOka — 1

3.2. llITaTuB JaGopaToOpHUii

BurorosneHwuii 3 MIITHIX, 3HOCOCTIMKIX MaTepiajiB, OO0 MAlOTh AHTHKOPO3iHE MOKPUTTS a0o
CTIMKMX 10 30BHIMHIX BrKBiB. LlltaTB Mae OyTHm y MOIYITHHOMY BHKOHAHHI 3 SIIAKOM IUIS
30epiraHHs Ta TPAaHCHOPTYBaHHA. [0 CKIIany BXOISTH:

ocHoOBa - 1;

CTpYKEHB - 1;

3aTHCKaY - 1;

Jamnka - 1;

Kinpue -1

Juis  3akpimnieHHS —pi3HUX —OpWiIagiB 1
NPUCTOCYBaHb M  4Yac  MPOBEACHHS
nmabopaTopHUX POOIT

4. Ha6ip
IHCTpyMeHTy

4.1. Ha0ip py4HOro cJII0CAapHOro Ta eJIeKTPOMOHTAKHOI0 iHCTPYMEHTY
Ckiag Habopy:
MOJIOTOK - 1;
HOXwuI - 1;
Kycaukd - 1;
HAIIWIKHA - 2;
BUKPYTKHU — HE MEHIIE 2;
raKoBI1 KJIIOYi — HE MEHIIIE 5;
HOXIBKH (110 MeTaiy, 10 JIepeBy) - 2;
I0CKOryoIi - 1;
CEerMEeHTHHM HiX - 1;
pyaerkaSm—1

J1n1si BUKOHAHHS TIPOCTHX MOHTAXHUX JiH 3
HaBYAJILHUM 00JIaJHAHHSM,
SJICKTPOMOHTAXY Ta 0OPOOKH AEPEBUHA

5. Ocumaorpadg

5.1. Ocumnaorpad nemoHcTpauiiiHuii 1BOKaHAIbLHUT
KinpKicTh BXiJTHUX CUTHAIIIB — 2

Jliist cioctepesxeHHst 32 POPMOIO 1 YaCTOTOKO
MEePIOIUYHUX CUTHAIB ITi/T 9aC MPOBEICHHS
JIEMOHCTPAIIHTHUX JOCIIIIB 3 PI3HUX
po3ainiB ¢izuku

II1. Mexanika

1. lemoHncTpaniiine
00J1aTHAHHA

1.1. Hadopu

A) Hao6ip nast nemouncrpanii «MexaHika: KiHeMaTHKa, IHHAMIKa»:
HaIpaBIIAI0Ya JlaBa 3 MEePeKUAHUM OJ0KOoM (anfoMiHil ab0 MIIHUH IIACTHK), PETYJIOETHCA 3a
HaxXWIoM, JIOBXXHHa He MeHmie | M - 1;
BI3KM Ha MiJBicli, IO 3a0e3rnedye HU3bKE TepTs (MarHiTHA, MOBITPsHA, MiANIMITHUKOBA) — HE
MeEHIIe 2;
3MiHHI IIWJIIHIPUYHI BaHTaXI - HE MEHIIE 3;

BinHOCHICTB pyXYy, HOTO TpaekTOpii i
IIBUIKOCTI.

SBumia iHepIIii Ta B3aEMOJIIT TiJI.
[lepeTBopeHHs1 MEXaHIYHOI €Heprii.
PiBHOMIpHUI TIPSAMOIIIHIHHUH pyX.
PiBHOIIPHCKOPEHUH NPSIMOJITHIMHUH PyX.
Hpyruii 3akox HeroToHa.
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HaOip 1 KpimieHHs (OTOBOPIT U1l BUSHAUYEHHS IIBUIKOCTI Bi3Ka — HE MEHIIE 2;

KOMIUIEKT JOJATKOBOTO INPHUCTOCYBAaHHS IJIsl AEMOHCTpallii BUKOHAHHS 3aKOHY 30epesKeHHS
iMIynecy — 1;

SUIMK A7 TPAHCIIOPTYBaHHsI Ta 30epiraHHs 3 JJo)keMeHTaMu - 1

3aKoH 30epeIKCHHS IMITYJTBCY.
[Ipy>xHe Ta HeTpy>KHE 3iTKHEHHS TiJl

B) Ha0ip 3i craTuky 3 MArHITHUMH TPHMaYaMu:
TUTACTHHA HETIPaBHIIBHOI opmu — 1;
TpUMavi MarHITHI - 2;
[IKAJIA 3 TIOKAKIUKOM — 1;
MOXWIIa TIomuKHA — 1;
(hpukmiitanit 610K — 1;
nIecTepHi 3y04acTi nmepeaaTovHi - 2;
MAarHITHI MiJCTaBKU-TpUMadi - 2;
JIeMOHCTpauiiHi quHamomerpu 1o SH - 2;
NPY>XUHH - 2;
OJIOKH - 2;
BXKKH - 2;
IIHYp - HE MEHIIE 5 M;
MMOKaKYMKH Mar”iTHi - 2;
MOJIICIIACT — 2;
JEeMOHCTpPAMifHI THYYKi MITKH (CTPUIKH, TPUKYTHUKH) HAa MAarHITHIH OCHOBI — 4,
BaXKUJIb 3 TAPLIIOYKAMU ISl BaXKKiB — 1;
ALK A7 TPRHCIIOPTYBAHHsI Ta 30epiraHHs 3 JIOKEMEHTaMH

JonaBaHHs cril, CIPSIMOBAHUX Y310BX
onHi€eT IpsiMoi.

YMOBH piBHOBAr# Tii.

Baxins.

Pyxommuii i HepyXoMuii OITOKH.
BukopucTaHHS IPOCTHX MEXaHI3MIB.
Cua cyxoro TepTs.

Po3kiaza cui Ha MOXMITIH TUIOIIKHI.
BuznaueHHs N0OJ0KEHHS LIEHTpa Mac
wiockoi ¢irypu

B) Ha0ip kyabok:
kyneku Big 0,005 kr - 0,1 kr — 3.
KoyxHa Kynbka Ma€e oTBip ab0 BYIIKO JUIsl 3aKPIIVICHHS! HUTKH

PizHi Buam pyxy.

BinbHi KOJIMBaHHS TiJI.

JlonaBaHHs rapMOHIMHUX KOJIHBaHb.
3aryxardi KOJTHBaHHS.

BumyiiieHi KoJiMBaHHSI.

SIBHIIa pe30HAHCY y MEXaHIYHUX CHCTEMaX.

JoLeHTpoBe MPUCKOPESHHS.
HouenTtposa cuna.

[lepion Ta yacroTa, JiHil{Ha Ta KyTOBa
LIBHJIKOCTi 00€pPTaIbHOTO PYXY.

Brmus wactoTu O6epTaHH${ Ha TOLCHTPOBE

MIPUCKOPEHHS
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I') Ha6ip nuist nemoncrpanii «MexaHika: kKiHeMaTHKa Ta JUHAMIKA 00epPTAIbHOIO PyXy»:
eJIEKTpUYHA 00epTajIbHa MaIIMHA 3 PETyJIATOPOM 4acToTH — 1,
obepTaipHa aThopmMa 3 BEpTHKaIbHUM KPIIJICHHIM — 1;
JIETKHH Bi304OK — 1;
muaamometp (1-3H) — 1;
orrornapa 3 Ji9mIbHUKOM — 1,
macok — 1;
KpiIUIeHHS 10 CTOITy — 2

2. llpunagu Ta
npuIagas

2.1. llpuzma 3 HAXWJIOM
Jns meMoOHCTparmii yMOBH piBHOBAard (CTIMKOCTI) TiNa, sSKe ONMUPAETHCA HAa TOPH3OHTAIBHY
IUIOIIUHY

YMOBH piBHOBArd Tin

2.2. KoM1uiekT Ui BUBYEHHSA PYXY Tijl 10 KOJIy
KoMIuiexT MiCTHUTB:
MasTHUK Dyko - 1;
perymstop Yarra - 1;
BiALIEHTPOBI 00pyui - 1,
JIICK, 1110 o0epTaeThes, - 1;
CTaJeBi Ky - 2;
akcenepometp — 1;
MOXJIMBE JI0JIaTKOBE 00JIaIHAHHS;
ALK A7 TPRHCIIOPTYBAHHsI Ta 30epiraHHs 3 JIOKEMEHTaMH

s neMoHcTpalii piBHOMIpPHOTO Ta
HPUCKOPEHOT0 PYXY T 110 KOJIY,
BU3HAYEHHS KyTOBOI IIBHUJIKOCTI,
NPUCKOPEHHS Ta JIOLIEHTPOBOI CHIIH

2.3. TpuGomeTp neMOHCTpALIITHUIA
JJis meMOHCTpAIlil 3aKOHIB TepTs 1 pIBHOBATH TiJI Ha MMOXWIIIH IUIOMIHHI

[posiBu Ta BHUMIPIOBAaHHS CHI  TEpTA
KOB3aHHS, KOUEHHs, CIIOKOIO.

CrocoOu 3MeHIIEHHST W 30UIBIIEHHS CHIA
TepT.

Po3kiag CHII Ha MOXMITIH TUTOIIMHI

2.4. icroJser 0ajicTHUHUI
Jnst mpoBeneHHsT JIEMOHCTpAIiMHUX JOCHIAIB 1 J1abopaTopHUX pOOIT IiJg 4Yac BHBYEHHS
MeXaHiK1

Hedopmarrist Tis.

IlepeTBOpEHHS MEXaHIYHOT eHepril.

Pyx Tina mij Ii€r0 CHIIM 36MHOTO TSDKIHHS.
Pyx Tina, KHHyTOTO TOPU30HTAIIBHO.

Pyx Tisla, KHHYTOTO MiJ] KYyTOM J0 TOPHU30HTY

2.5. lemoHcTpauniiinuii npuian 3 inepuii
[MincraBka 3 yHKOO - 1,
KyJbKa - 1;
mIacTuHka — 1

SBuma iHepii Ta B3aEMOIl Til

2.6. TpyOka HbroToHa

[Tpu3Hayena aust AeMOHCTpalil HagiHHS Pi3HUX TUT y BakyyMi. TpyOka — 10Bra TOBCTOCTIHHA IIPO30pa
IUIACTUKOBA TPYOKa, OJIMH KiHEllb BUKJIIOYHO 3alasHU, a JIpyTruil 3aKOPKOBAaHO B ONpaBi 3 KpaHOM Ta
mryrnepoM. Beepeanni TpyOKy 3HaAXOAAThCS PI3HOMAHITHI Tia

Pi3Hi BUIM pyXy.
BinpHe maminHg Tin




58

3

2.7. Ilocyauna 1Jist 3Ba’KyBaHHS NOBITPS
Jlnst BU3HAUESHHS TYCTHHU MOBITPS YU 1HIIOTO rasy:
CKJIsTHA a00 MJIACTUKOBA €MKICTh 00’ eMoM Omm3bko 1000 M 31 mTyrepom - 1;
LIafr - 1;
KpaH - 1,
TKAaHWHHUNA KOXYX JJIS 3aCTEPEXCHHS Bill OCKOJKIB y pa3i MOXIMBOI pyiHaLii MOCYAWHU B
IpoIieci BigKkadyBaHHs MOBITps - 1

BumiproBaHHs1 aTMOC(EPHOTO THCKY.
BBezneHHs MOHATTS TYCTHHU

2.8. BapomeTrp-anepoin
s BUMiproBaHHA aTMOC(EpHOTO THUCKY TIiJl Yac BUKOHAHHS JTa0OPaTOPHUX 1 JEMOHCTpPALiHIX
IOCITiAIB

BumMiproBaHHS aTMOC(HEPHOTO THCKY

2.9. MaHoMeTp piAMHHUH AeMOHCTPaliiHUI
U-noiOHa ckiisiHa abo TUIACTHKOBA TPYOKa BUCOTOIO HEe MeHIe Hixk 450 mwm - 1;
onu(poBaHa MKaga

THCK piAWHU HA JHO i CTIHKY IMOCYAWHU.
3MiHa TUCKY B PiJ{HI 3 TIIMOMHOIO

2.10. ITpuaan ans feMoHcTpanii THCKY B piauHi
Jatuuk Tucky - 1;
CTPIKEHB, L0 Hala€ HOMY MOXJIMBICTh IPUHMATH Oy/Ib-SIKY Opi€HTaLIO.
[TopoxHNHA JaTYUKA TUCKY 3’€IHaHA Yepe3 NaTpyOoK 3 eNaCTUYHOIO TPYOKOIO

THCK piAVHYU HA JHO i CTIHKH MMOCYIUHU.
3MiHa TUCKY B PiJ{HI 3 TIIMOMHOIO

2.11. Cnoay4eHi nocyauHu
Habip npo3opux TpyOok (nocyauH) pizHoi popmu;
3arajibHa IiJicTaBKa (KOJICKTOP)

CnonyueHi NocyIuHu

2.12. Kyns ackans
Jns mpoBemeHHS MEMOHCTpAIlifHMX JOOCHimiB 3 Tigpo- 1 aepocratukd. CKIamaeTbes 3
ITOPOXKHUCTOI METaJIeBOi 200 IIACTMACOBOI KyJIi 3 OTBOpaMHU, IIUTIHAPA 1 MOPIIHS 31 IITOKOM

[lepenaBanHs TUCKY piAMHAMU H Ta3aMH

2.13. Ilpec rinpaBiaiuHuii

Jus neMoHcTpartii OymoBH i Aii TigpaBirigHOTro Tpeca. [Ipec — 3MOHTOBaHMIA Ha YaBYHHIN CTaHUHI
poOoumii Tpo30pHi IIIIHAP 3 MOPITHEM i Hacoc i3 3amOOKHUM KIAlaHOM Ta MaHOMETPOM Y
npo3zopomy kopmyci. [IpuBix Hacoca 30IHCHIOETBCS 3a JOMOMOTOK PYKOSITKH Y BUIJISIII BaxKeJsl. SHU3Y
po6o4Oro MITIHPa BCTAHOBJICHO CITYCKOBHI KJIanaH /il Macia, 3BepXy — JUls CIIyCKaHHsI OBITps

[NepenaBaHHs TUCKY PiAMHAMU i Ta3aMH.
Bynoga i nis MaHOMeTpa

2.14. Ilnstinap BUMipIOBaJLHMIA 3 NPUCTOCYBAaHHAMU (Bigepue Apximena)
Ckmag Habopy:

nuHAMoMeTp - 1;

Bizmepue - 1;

CTaKaH BIJIMBHUI - 1,

WTIHAP BUMIipPIOBaIbHUH - 1;

BaXKH - 1;

naKyBaJibHa KopoOka — 1

Jist apxiMe10BOT CHIIM B PiJIMHAX 1 razax.

PiBHicTB apXiMeI0OBOi CHIIN Ba3i BUTICHEHO1

pinnHM B 00’ €Mi 3aHypEeHOT YaCTHHU Tijla

2.15. KommuiekT 1151 AeMOHCTpaNLii CTOTYUX XBHJIb
Juist meMoHCTpanii CTOSYAX XBHIIb, [0 BUHUKAIOTH Y MOTY31i. CKIIAAa€ThCS 3 €ICKTPOIBUTYHA,
4acTOTOI O0EpTaHb SKOTO MOXHA KepyBaTH, 3 HPO(IUIFHOI HACAIIKOK Ta KalPOHOBOI MOTY3KH (HE

YTBOpPEHHS CTOSAYOT XBHJI
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meHuie 10 m)

2.16. XBn.1b0Ba BaHHA

Jnst nemoHcTpalii BIACTHBOCTEH MeEXaHIYHMX XBHJb, 110 BHHHKAIOTh HA TOBEPXHI DIIMHH.
BaHHa KOMIUIGKTYEThCSI MEXaHIYHMM 30y[HMKOM XBHW/JIb Ha IIOBEPXHI pPIIMHM Ta HOJATKOBUM
YCTaTKyBaHHSM ISl CTBOPEHHS IIE€PEIIKOA Ui XBWib. JIHO BaHHM Mae OyTH NIPO30pUM IS
MOXJIMBOCTI TIHBOBOI IIPOEKIii Ta Mae OaraTopeXKUMHY MiICBITKY

[MommpeHHs MEXaHIYHUX KOJIHBAHb y
OPY>KHOMY CEPEIOBHIIII.

SIBuina BinOMBaHHS, 3aJJOMIICHHS Ta
HaKJIaJaHHS MEXaHIYHMX XBUJIb.
IuTepdepenuis Ta tudpaxiiis MexaHI YHUX
XBUIb.

JloBXMHA XBWJIi, IIBUIKICTH TOMIHPEHHS
XBHIIb

2.17. KamepTOHU HA Pe30HYIOUMX SIIHKAX:
KaMepTOH 3 9acToToro 440 I'm — 2;
PE30HYIOUHNH SIITUK 3 OHIE€I0 BIIKPUTOIO TOPIICBOIO CTIHKOIO — 2;
MOJIOTOYOK ISt 30y/DKeHHSI KamepToHa — 1

3aNeXHICT TYYHOCTI 3BYKY BiJl aMIDTITY AN
KOJIBaHb.

3aJIe)KHICTh BUCOTH TOHY BiJl 4aCTOTH
KOJIMBaHb.

BUHUKHEHHS 3BYKOBUX XBHJIb.

SIBuLIe pe30HAHCY 3BYKOBHX XBHIIb

2.18. JloBra MeTasneBa Npy>KHHA - CJIIHKI

MertasneBa npyxuHa aiamerpoM Oim3bko 100 MM, BUTOTOBJICHA i3 METaleBOi ab0 IMIACTUKOBOI
cTpiuku. Y HenedopMOBaHOMY BHIJISII MPYKUHA 30iraeThbesi 10 PO3MIpPY, 110 BH3HAYEHHH TOBIIWHOIO
yCiX CKJIaJICHMX Pa3oM BUTKIB. 3arajbHa JOBXKMHA HEIUIACTUYHO PO3TATHYTOI MPYXXUHH Mae OyTH He
MeHIIE 2 M

[lommpeHHss MeXaHIYHMX  KOJHMBaHb
NPY>KHOMY CepeIOBHILI

y
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1 2 3 4
3. Ooaagnanns nis | 3.1. Ha6ip iadopaTropuuii «MexaHika» (3 SIIMKOM 1JIs1 30epiranns): O3HallOMIICHHS 3 BUMipIOBaTbHUMH 2-15*
JaGoparopuux po6it | HaGip ckiiafaeTsest 3 TaKMX BUMIPIOBAIBHUX MPUIIA/IIB Ta J0ATKOBOTO 00 JHAHHS: HpUIIaIaMH.
IITaHTeHIUPKYJIb — 1; BusHaueHHs 1IHU HOMUIKH IIKAIH.
JuHamomertp — 1; BumiproBanHs 00’eMy TBEpAUX TiJI, PiJIUH 1
BHMIiprOBaJibHA CTpiuka — 1; CHUIIKHX MaTepiaiiB.
3TUBHA MocynuHa — 1, BumiproBaHHS pO3MipiB MaJHX TiJl.
Habip BaXxkiB — 1, BumiproBaHHS MacH TiJI METOIOM
Ha0ip BaXKKiB 3 ragykam¥ - Bix 3; 3Ba)KyBaHHS.
6moku — 1, BusHaueHHS T'yCTHHU PESYOBHHU.
MpYXHHA - 2; BusnauenHs nepiony odepTaHHs Tijia.
Tijia piBHOTO 00’€My ab0 piBHOT Macu - 3; JociikeHHs KOJTMBaHb HUTSIHOTO
CTakaHM rpanyioBasi - 1; MasITHHKA.
HUTIHAP MipHUA - 1; JlocmiKeHHS IPYKHKUX BIACTHBOCTEH TiJI.
po30ipHi Tepe3u - 1; BusnauyenHs koedilieHTa TEPTS KOB3aHHS.
MOHTaXXHI IIPUCTOCYBaHHS — 1 KOMILL; 3'sicyBaHHs1 YMOB TJIaBaHHsI Tina.
cexyHaoMip — 1; BuBueHHS yMOBH piBHOBArM Ba)Kelsl.
KyJbKa MeTaneBa - 1, Bmsnauenns KK/ mpocToro mexanizmy.
KalpOHOBHH LIHYP - 5 M; BusHaueHHS IPUCKOPEHHS TiNa Mij Jac
Tepe3u eIEeKTPOHHI (MakCcUMalibHe 3HaueHHs He MeHIue 0,2 kr, TouHicTs 0,1 T, po3mip maardopMu | pPiBHONIPHUCKOPEHOTO PYyXY.
3Ba)KyBaHHS He MeHme 80 mm) — 1, JocmimkeHHs pyXy Tijla O KOIy.
SIIUK TSI TPAHCTIOPTYBAHHSA Ta 30epiraHHs 3 JJo)keMeHTaMu — 1. BumMiproBaHHS ’KOPCTKOCTI IPY>KHOTO TiJa.
MosknuBe 10AaTKOBE 00 JHAHHS JlocmimKeHHs pIBHOBATH TLJ ITiJ] TIEF0
KIJIBKOX CHJL.
BuHroToBneHHs1 MasiTHUKA 1 BU3HAYCHHS
nepiojry HOro KOJUBaHb
3.2. Ha6ip npy:kuH 3 pi3HOIO KOPCTKiCTIO [Ipy>xHi BIacTHBOCTI Tija 2 -15*
HaGip mpyxwun (Bix 3 1mT.) pi3HOT XKOPCTKOCTI B Jiana3oHi Bix 2,5 no 25 H/M. Koxna npyxuna
OCHalll€Ha MOKaXXYHMKOM YEPBOHOT'O0 KOJILOPY, IO Mae€ MOXJIMBICTE HepeMiHlyBaTI/ICL IO ravky Ijid YCTaHOBKH Ta
¢ikcarii HyJIbOBOTO MMOJI0KSHHS
3.3. Habip Tin piBHOi Macu BusHa4ueHHs TYCTHHHU PEUYOBHHH (TBEPINX 2 -15*
Tina piBHOI MacH 3 pi3HUX MaTepiajiiB TOBXHUHOIO He MeHIIe Hik 20 MM (a00 eKBiBaJICHT) TLNT 1 piUH)
3.4. Habip Tin piBHOro 00’ €My Bu3HaueHHs r'yCTHHU PEYOBUHH (TBEPANX 2-15*
Tisa piBHOrO 00’€MYy 3 Pi3HHX MaTepiaiiB JOBKUHOIO He MeHIIe Hixk 20 MM (200 eKBiBaJICHT) T i pinuH)
IV. Mouexyasipaa ¢gizuka Ta TepMOAHHAMIKA
1. lemoHncTpauniiine 1.1. Moaeui Mogpeni MoneKyI.
00J1aIHAHHSA Monens OyIoBH MOJIEKYTH rpadity. 3MiHa BHYTPIITHBOT CHEPTii TiJIa BHACIIIOK 1
Mopgenb Oy10BH MOJICKYJIH TIOBApEHOT COJIi. BHUKOHAHHS pOOOTH. 1
Mopenb Oy10BH MOJISKYJIH ajiMasy. Mozeni TerIoBUX JIBUTYHIB. 1
Mogenb ABUI'YHa BHYTPIIIHBOTO 3TOPAHHS JleMoHcTpauis ajiabaTHOrO CTHCHEHHS Ta 1
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2 3 4
PO3LIMPEHHS MOBITPSI.
[puHIUN [i1 TEIUIOBOTO ABUIYHA.
Moieni TeMJIOBUX JBUTYHIB
1.2. Ilpunaamn Ta NPUCTOCYBAHHSA 1
A) Kyuis1 3 KiJiblieM 11 1eMOHCTpAauii TeNnJ10BOro po3MpeHHs TBEPAOro Tijia: PosmmmpeHHs Ti i 4ac HarpiBaHHs.
MeTalligHa KyJs giametpoM a0 30 MM, 10 MiABIMIeHA Ha JAHITIOXKKY, - 1; JleMoHCTpaIis HOBEPXHEBOTO HATATY
MeTaivHe KiJbIle Ha JepKaKy - 1, piauHU.
OiMerasieBa I1acTHHA 31 CTPTKOIO - 1 JemoHCTpais SBUIIa 3MOYyBaHHS Ta
KaIiJSIPHOCTI.
B) Haoip kaminspis: JleMoHCTpanis miATBEpKCHHS OCHOBHUX 1
Juis neMoHCTpaIil KamiIsspHAX SBUI Y TPYOKaxX pi3HOTO JiaMeTpa: TIOJIO’KEHb MOJIEKYJISIPHO-KIHETHYHOT Teopii.
3arajpHa IijcTaBka - 1; JleMoHcTpalis JiHIHHOTO PO3LIMPEHHS
TPYOKH KamiJsIpHI 3 Pi3HUM IiaMeTPOM KamlIAPHUX KaHATIB - 3 TBEPIUX TiJl, BU3HAYCHHS KOC]illieHTa
JHIHHOTO PO3IINPEHHS
B) Imiinapu cBHHIEBI 3i cTpyrom: 1 koM.
Jnst neMoHcTpaii mpsiMoi MOJIEKYJISIPHOT B3a€EMOIiT aTOMIB CBUHIIIO:
LMJITHJIPY, 10 CKJIAJal0ThCs 31 CTaNeBOl Ta CBUHLIEBOT YaCTHH, — 2 (CTaJIbHI YaCTHHHU LWTIHADPIB
MAalOTh FAYKH JJIS MiBIIIYBaHHS);
HiX (CTPYT) IUIs 3a4MIICHHS TOPIIB CBUHIIEBOT YaCTHHHU - 1;
TpyOKa — 1,
CTpyOIIMHA Il CTUCKAHHS HITiHAPIB — 1
I') Ilpuaan ans neMoHcTpauii JiHiHHOTO po3MIMPeHHs Tij: JleMoHCTpalis MOBEpXHEBOTO HATATY 1
Habip crepxHiB, 0JHAKOBHX 32 pO3MipaMu: piovHU, BU3HAYCHHS KoedimieHTa
CTEp>KeHb, BUTOTOBJICHHUH 3 Mifi, - 1; TIOBEPXHEBOTO HATATY.
CTEp>KeHb, BUTOTOBJICHUH 3 JaTyHi, — 1, YTBOpEeHHsI MEHiCcKa
CTEepPXKEHb, BATOTOBJICHHH 3 afOMiHit0, — 1;
MIKpOMETpUYHHI 1HIUKaTop — 1;
TEPMOCTAT €JEKTPUYHUIT 3 BOJSIHUM HacocoM — 1;
€MHICTb JJIsl BOJIU JI0 TepMocTara — 1;
€JIEKTPOHHHUN TepMoMeTp — 1;
nutanr (Big 2 M) — 1
I) Hpunaa ps feMoHcTpalii NOBePXHEBOT0 HATHTY : 1

nidr-cromuk (po3mip miardopmu He MeHire 15 x 15 cm, Bucora niniiomy He MeHmre 15¢cm) —
1

mraTtus — 1;

MigiguHaMometp — 1;

KiUTBIIE 3 ByIIKOM, miamerp 20-40 mm — 1;

IUTOCKA CKJISTHA NWTIHAPUYHA ocyauHa — 1.
MoskJIMBe 10JaTKOBE 00JIaIHAHHS
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1 2 3 4
1.3. lIpunaau BUMiproBaJibHi 1
A) T'irpomeTp ncuxpoMeTpuyHMii MerTo1 BUMIpIOBaHHS BOJIOTOCTI HOBITPS
JUIs. BUMIPIOBaHHS BIJHOCHOI BOJIOTOCTI IOBITpsl y HpHMilieHHi. /liarma3oH BUMIpIoBaHHS t CyXoro
TepMmometpa He meHue 0...+35 °C:

MilHa OCHOBA - 1;
TEPMOMETPH - 2;
TeMIepaTypHa mkania - 1,
MICUXPOMETPUYHA TaOmuI - 1;
CKJIIHUH )KUBWJIBHHUK - 1
B) Merteocranuis BumiproBaHHS mapaMeTpiB HaBKOJIHIITHBOTO 1
3 BUHOCHHUM 0€37IpOTOBUM JIaTYMKOM, 110 BUMIPIOE TEMIIEPATypy B KIMHATI Ta HA BHHOCHOMY JIaTYKKY, | CEpeIoBHIIa
arMoc(epHUll THUCK, BIJIHOCHY BOJIOTiCTh B KiMHaTi. Mae MOXIIMBICTH CHHXpOHi3alii dacy 3a
pazlioCUrHajIoOM e€TaJOHHOrO T'OIMHHUKA
B) TenonpuiiMmau JlemoHCTpallis CrOoco0iB 3MiHH BHYTPIIIHBOT 1
JUISL JIGMOHCTpauii Terionepenadi LIUIIXOM BHIPOMIHIOBaHHS 1 TNOPIBHSHHS NOIJIMHAHHS €HEpTii | eHeprii Tini
CBITJIOIO 1 TEMHOIO IOBEPXHSIMHU
I') TepmomeTp neMoOHCTpALiiHNI e1eKTPOHHMII 3 BeJIMKUMH HUu(pamu 1
2. HaGopu 2.1. Ha6ip naGoparopumii «MouiekyasipHa ¢izuka Ta TepMoaWHaMika» (3 SIMKOM s | BuBueHHs TemoBoro OanaHcy 3a yMOB 2 -15*
30epiranHs) 3MILIyBaHHS BOJIH Pi3HOT TeMIIepaTypH.
Habip cknmamaeThes 3i crieniaabHOTO 00afHAHHS, XiIMIYHOTO TIOCYAY Ta BUMIPIOBAIbHHUX MPHIIAJIIB: BusnaueHHa TUTOMOT TEIIOEMHOCTL
Kaiopumetp — 1, PCYOBHHH.
Mipa#i mamiEgp 100 v - 1; JocmimkeHHs. OIHOTO 3 130IPOIIECiB.
Ko010a KoHiuHa - 1; BuMiproBaHHS BiTHOCHOT BOJIOT'OCTI ITOBITPS
TpuMadi - 2;
TpyOKH - 2;
Tepmometp — 1;
Tija Ui KaJopumMeTpii — 3;
Baru eJNeKTpoHHi — 1;
qamka [lerpi — 1,
KUTBIIA JUIS IITATUBY - 3;
SIIMK JJIs1 TPAHCTIOPTYBAHHS Ta 30epiraHus 3 JioxKeMeHTamMu — 1.
MoskJMBe 10JaTKOBE 00JIaIHaHHS
2.2. Habip nemoHcTpanifinmii «KATMochepHmii THCK» 1

Cxiazn Habopy:
curHaiizarop — 1,
3BYKOIIOTJIMHAIOYA TTaHelb — 1;
MareOyp3bki miBKym — 1,
BakyyMHa kamepa He MeHie 1000 mi, 3 MaHomeTpom — 1;

st BuKOHAHHSA J1aOOpaTOPHUX POOIT Iij Yac
BUBYEHHS MOJIEKYJISIPHOT (i3UKH Ta
TEPMOJUHAMIKH
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2

TBepJa WIIHAPUYHA BaKyyMHa KaMepa, 3 KiJbleM-yIIibHIoBaYeM — 1;
KpHIIKa 3 (hiKCOBAaHMMHU KJIaraHaM¥ BEHTWIALI1, 6apomeTpoMm, 00'em He MeHme 1000 M — 1;
SIIMK JJIs1 TPAHCTIOPTYBaHHS Ta 30epiraHus 3 JioxeMeHTamMu — 1.

MosJHBe 10JaTKOBE 00JIaIHAHHS

2.3. Habip pns gocitigaxeHHs MOBEPXHEBOro HATSATY PiAMHU:
JTUHAMOMeTp - 1;
PpaMKH pi3HUX PO3MipiB i (OpM, BUTOTOBJICHI 3 APOTY 3 METIIMH — 5;
IUTOINMHHI Tina — 3

Busnauenns TOBEPXHEBOT'O HATATY pi[[I/IHI/I

V. EjekTpuka Ta MarHeTu3m

1. lemoncTpaniiine
00/1aTHAHHSA

1.1. BucokoBo/ibTHI MexaHiuHi qxepesia (1eMOHCTpaliliHi)

JAst IpoBENCHHS JEMOHCTPAIHHIX JOCIIIIB 3 ENEKTPOCTATHKH

A) enexkTpodopHa MalIMHa - reHepaTop Bimumypcera
Bci wactuHU enextpodopHOi MaTMHA 3MOHTOBaHI Ha MIITHUX €JIEKTPOi30IIOBATBHIX CTilKaX,

SIKi pa3oM 3 JIeHICHCHKAMHU OaHKaMH YKPIIUICHI Ha 3araibHiil MillHil eJIeKTPOi30IF0r0Yii MiICTaBIIi;
abo

B) enexrpocrarnunmii reneparop Ban ne I'paada HaBuanbHmii.
€ KepesioM BUCOKOI HANPYTH 1 MPU3HAYCHHUN JJIsI TPOBEACHHS EMOHCTPAIIMHUX TOCIIIIB 3

€JISKTPOCTATHKH 1 JUIsl AEMOHCTPALIT iCKPOBOT'O ra30BOr0 po3psiAy B HOBITPi

Enextpusamis pi3HEX TiJ.

B3aeMonis HaeTIeKTPU30BAHUX Til.

JlBa poau eNeKTPUIHUX 3apsIiB.
JeMoHcTpawist poOOTH eNeKTPOCTATHIHIX
TeHepaTopiB

1.2. EnexTpockonu

Jlnst mpoBeneHHsT JEMOHCTPAIIfHUX JOCIHIAIB IiJ] 4ac BUBUEHHS €JIEKTPOCTAaTHKU 1 IOKa3y
BUHHMKHEHHSI 3MIHHOI i MOCTIHHOI HAIIPYTH JUIsi BUSBJICHHS €JIEKTPUYHOIO 3apsjly; BU3HAYCHHS 3HAKa
3apsay i Horo BiTHOCHOTO 3HaueHHA. MakcuMmanbHa Hampyra 10 8 kB

Enexrpusaris pi3HHX TiJ.

B3aeMois HaeICKTPU30BAHUX TiJl.
JIBa poau eIeKTPHYHHUX 3apAIiB.
BynoBa i npuHIUN Aii eneKTpocKona

1.3. EnekTpomMeTpH 3 NPHCTOCYBAHHAM
JUi1s IpOBECHHS €JIeKTPOMArHiTHUX TOCIIJIIB 3 €ICKTPOCTATHKH.
Enexrpomerp (UuTiHAPUIHUI KOPITYC HA TMiJICTABII i3 3SMOHTOBAaHMMH B HEi CTPLIKaMH-
MOKa3HUKAMH 1 IIKaioro 6e3 onuppyBanHs) — 2;
eJleKTpocKom — 1,
KYJIbOBI METaTiYHiI KOHAYKTOPH — 2;
KOHJICHCATOPHUH TUCK — 2;
CyJITaH eJeKTPOCTATUUHHN — 2;
CiTKa 3 €JIEKTPOCTATHKHU — 1

EnexTpusariist pi3HHX TiJL.
B3aeMopis HaeIeKTPU30BAHUX TiJl.
JlBa po/iu eNeKTPUYHKX 3apsiiiB.
[MoinpHICTh €MEKTPUIHOTO 3apsay

1.4. CyaraHu eJeKTPOCTATHYHI
Jlst mocTiiB i Yac BUBUCHHS €IEKTPOCTATHKH.
Ckian:
MeTaJIeBUi a00 TIIACTUKOBHI CTPIIKEHB i JIETKi TOBKOBI HUTKH SICKPABHX KOJHOPIB

B3aemonis HaeIeKTpU30BaHUX TiJl.
JIBa poay eIeKTPHYHIUX 3apAIiB.
CuIt0Bi JTiHIT €IEKTPUIHOTO TIOJIS

1.5. MasiTHUK eJIeKTPOCTAaTHYHMIA
s neMoHCTpaIii B3aeMo/Iii ONTHOWMEHHHUX 1 PI3HOUMEHHHX €ICKTPUYHUX 3aPSIiB.
Cknan:
JIBI JIETKI METaJiYHi TiIb3M, MiABINICHI HA TOHKHX HHUTKAX, IO KPIIUIATHCS JO i30JIOI0YUX

Enextpusamis pi3HEX TiJI.
B3aeMopnis HaeIeKTPU30BAHUX TiJl.
JIBa poau eIeKTPUYHUX 3aps/IiB
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CTPYIKHIB

1.6. KoMI1eKT NaJau4yoK 1J18 TpuboeJeKTpu3amii
[Manmuky niaMeTpoM He MeHIe 1cMm:
TUIACTUKOBA Tajn4Ka — 1;
CKJISIHA MMaJIMYKa — 1;
TKaHWHA JUIsl HATHPAaHHs — 2

Enextpusamis pi3HEX TiJI.
B3aemogis HaeneKTpU30BaHMX Till.
JlBa pozu eNneKTpUIHUX 3apsiiB

1.7. IITaTUB eJIeKTPOCTATHYHHUI
Cknan:
MacHBHa OCHOBa - 1;
CTPWKEHB 3 130IIF0I0Y0T0 Martepiany - 1,
SJIEMEHTH TSI KPIIUICHHsI €JIEKTPOCTATHYHHX CYATaHIB Ta €JIEKTPOCTaTHYHOTO MAasATHHKA — 2

EnexTpusanist pi3HHX TiJL.
B3aemogis HaeneKTpU30BaHMX Till.
JlBa poau eNneKTPUYHUX 3apsIiB

1.8. Konpencarop po3oipHuii

Jns nemoHcTpamii OymoBH KOHACHCATOpa 3MIHHOI €MHOCTI (32 paXyHOK 3MIiHH BiJCTaHI Mix

IJTACTHHAMMU ).

CkiagaeTbesi 3 ABOX METANECBHX IUIACTHH (pyXoMa i HepyxoMma) Ha MiJCTaBIl, IIO A€ 3MOTY
peryJioBaTH BiICTaHb MK HUMH 3a JIOIIOMOTOIO I'BHHTA, €IEKTPUYHO He 3’€JHaHi MK coboro. Mae
JIHIAKY-IIKaTy A BU3HAYCHHS BiJCTaHI MDK IUIACTMHAMM, IUIACTUHH MalOTh INTEINCENbHI KIIEMH.
Jiamertp ruiactunu He MeHie 20 cm

JeMoHcTpawis cucTeM st
HarpoOMaJpKeHHs eJIEKTPUYHOTO 3apsiy.
3MiHa eNeKTPOEMHOCTI TIOCKOTO
KOHZEHCATOpa

1.9. Haoip nemouncrpaniiinuii «EjqexkTpoannamikay»
Jyis ieMoHCTpaltiil 3 po3ainy «EnekTprka Ta MarHeTH3MY
Cxuan Habopy:
Habip MoayniB (He MeHiie 40 MITYK) eNEKTPOTEXHIYHUX €JIEMEHTIB y IUIACTMACOBUX KOpITycax i3
300pakeHHAMH €JIEMEHTIB Ta X HOMIHAJIB Ha 30BHIIIHIH MOBEPXHIi 3 MAarHITHAM KPIiTUIEHHSM - 1;
BAMIpIOBaNIbHI Tpwiagu (BOIbTMETp - 1, ammepMeTp - 1) 3 MarHiTHUM KpilUIEeHHSM a0o
MyJBTHMETp Ha MarHITHIH mijcTasii - 1;
60k xuBienns 0 -12 B, 2 A - 1;
KOMILIEKT 3’ € JHYBAJIGHUX MPOBIAHUKIB — 15;
JIOIIKA METaJeBa JIEMOHCTpalliiiHa (3a moTpebu) — 1;
SIIMK JJIs1 TPAHCTIOPTYBaHHs Ta 30epiranns — 1.
MosxJIBe 10JaTKOBE 00JIaIHAHHS

Enexrpuunnii ctpym i ioro aii. [IpoBinHuku
i mienexTpuku. xepena crpymy:
rajbBaHIuHI SIEMEHTH, aKyMYJISITOPH, OJI0K
JKMBJICHHSI. BUMIpIOBaHHS CUITU CTPYMY
aMIIepMETPOM.

BumiproBaHHSI HAPYT'H BOJIBTMETPOM.
3aJeXKHICTD CHIIM CTPYMY BiJl HAPYTH Ha
IUISTHII KOJIa 1 BiJ OTOPY Li€l NiTSTHKH.
BumiproBanas omopy. bynosa i npuHIm mii
peocraris. [TocmimoBHe it mapanenpHe
3’etHaHHs poBinHKUKIB. CTpyM y raszax.
EneMeHTH eNeKTpUYHHX KiJlL.

BiactuBocti p-n mepexomy.

Po6oTa HamiBIPOBiTHIKOBHX ITPHJIAJIiB

1.10. MamuHa ejileKTpUYHA (IBUTYH-TeHepaTop)

Jns nemoHcTparii OymOBH 1 NPHHIUIY Aii HAWMPOCTIIIOr0 TeHepaTtopa 1 EIeKTPHUIHOTO
JBUI'YHa TOCTIHHOTO ¥ 3MiHHOro crpymy. Crarop i paMKy nodapOoBaHO B KOJbOPU IOCTIHHOTO
MarHity. Hampyra >KHBJIeHHS €J1eKTpoJIBUryHa He Oubiue Hix 12 B.

Cknan:

crarop crneuiansHoi Gopmu - 1;

pamka - 1;

I'eneparopu iHAYKIIHHOTO CTPyMY.
JlemoHCTparlis i MarHiTHOTO TOJIS Ha
TIPOBITHHK 31 CTPYMOM.

JleMoHCTpalis eIeKTPUYHNX JBUTYHIB
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Margir — 2;
PYKOSITKa Juisl 00epTaHHs 0ci Bpy4YHy a00 HIKiB - 1

1.11. Korymka apocejbHa
Kotymka Ha miuacTMacoBoMy Kapkaci, MojiijieHa Ha HepiBHI yacTuHM. KiHIlI 0OMOTOK KOXHOT
YaCTHHU BHUBEJICHO HA KJIEMH

SIBUINE ENCKTPOMArHITHOT IHAYKIIII.
JeMoHcTpauiiii gocmiau 3
CJICKTPOAMHAMIKU

1.12. Maruir U-noaioHuii nemoncTpaniinuii
Hamarnivenuit cranpauii O6pycox U-moniOHOI (dopMu 3 ABOKONIpHUM (apOyBaHHIM JUIS
JEeMOHCTPAiHHUX JOCIIIB 3 MATHETU3MY Ta €IEKTPOMAarHeTU3MY

SIBUINE ENCKTPOMArHITHOT IHAYKIIII.
Jis MarHITHOTO TIOJIS HA CTPYM.
IMocTiiiHi MarHiTH.

Konirypariii MaraiTHAX MOJIB

1.13. MarHir mTadoBuii AeMOHCTpaliliHuil (mapa)
JU1s IeMOHCTPALIHHUX TOCTIIIB 3 MArHETU3MY Ta €JICKTPOMarHeTH3MYy.
Hamarniveni 2 cranpHi OpycKu MPSAMOIIHIHHOT GOpMHE 3 IBOKONIpHUM (apOyBaHHIM

SBuIe eneKTpOMAarHiTHOT iHIYKIIii.
Jist MarHiTHOTO TIOJIS HA CTPYM.
[ocrifiHi MarHiTH.

Koundirypaiiii MarHiTHuX mosis

1.14. EnekTpoMarHit po306ipHuii (mixkoBonoaionuii)

Ocepnst 3 M’sikoi crani U-noaibHoi ¢opmu, [0 KIiHIIB SKOTO MPHUYIIUIEHI JABI OJHAKOBI
KOTYIIKH, HAMOTAHI Ha IUIACTMACOBI KapKacW 13 3aTHCKayaM¥ JJIS MiJ €JHAHHS JDKepesa KUBICHHS
neMoHcTpauiiiHoro. Kotymku 3’eqnani nocnigoBuo. Hanpyra sxusnennst 4-6 B noctiiiHoro crpymy.
JlofaeThest CTaIbHUI SKIp 3 TAYKOM ISl MiABILTYBaHHS BAHTaXIB

EnextpomarHit.
JocmimKkeHHs miIHOMHOT CHITH
€JIEKTPOMArHity i iioro 0yaoBu

1.15. Ilpunan ans nemoncrpauii npasuia Jlenua
[Mpunax — nerke KOPOMHCIIO, OAMH KiHEIb SIKOTO BUKOHAHO Y BHIVISAI 3aMKHEHOTO KiJIbLsI, &
iHIMH — po3iMkHeHOT0. KOpomuciIo miiBilieHe mian’ STHUKOM Ha BiCTpi, BMOHTOBAaHOMY B ITiJICTABKY

SIBuINE eNCKTPOMArHITHOT IHAYKIIIT

1.16. Ilpuaan A5t BUBYEHHSI IBUIA €JIEKTPOMATHITHOI iHAY KT
[punan ckmamaeThes 3 ABOX KOTYIIOK Ta ocepenis. KojkHa KOTyIIka Ma€e KIeMH JUIs
i € THAHHS JDKEpelIa )KUBJICHHS a00 BUMIPIOBAJIbHOTO IPIIIATY

SBuIe eneKTPOMAarHiTHOT IHAYKIIi

1.17. KoMIJIeKT 3 eJIeKTPOJ1i3y 1eMOHCTpaLiii HUM:
JeNIeKTPUIHA TIOCYTUHA 3 KPUIIKOIO, Ha SKifl 3SMOHTOBAHO JBa YHiBepCalbHi 3aTUCKaYi - 1;
eIIEKTPOJ i3 TpadiTy — 2;
€JIEKTPOJI i3 CBUHIIO — 2;
€JIEKTPOJ i3 HUHKY — 1,
eNeKTpos i3 Mimi — 1;
€JIEKTPOJI 13 HEPXKABIFOUOT MMPOBOJIOKH — 2;
npoOipka XimiuHa — 2;
KOPOK 3 Aeprkakom — 1

Enextpomniz

1.18. Habip «TpancdopmaTop yHiBepcaabHMiD»
Jnst nemMoHcTpanii OyoBu 1 mpuHOMMY il TpaHcopMmaropa:
MAarHITOIPOBiA B 300pi — 1;
KOTYIIKH yHIBEpCallbHI 3 JIEKiJIbKOMa BHBOAAMH 3 PI3HOIO KUIBKICTIO BUTKIB (HE MeHIIe 3
BapiaHTIB) — 2;
KOMIUIEKT ITPUCTOCYBaHb — 1

JleMoHCTparlis Jia- Ta mapamMarHeTU3My.
JleMOHCTpallisi MarHiTHOTO TicTepe3ucy.

Jemonctpanis Touku Kropi.
JemoHCTpamis  sBUIIA
THTYKIIL.

JleMoHCTpallis SBUIIA CAMOIHIYKITII.

€JIEKTPOMarHiTHOT
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JemoHcTpauis koTyku TomriicoHa.
HdemMoHcTpaniss pobotu  TpanchopmaTopa
3MIHHOTO CTPYMY.
JleMoHCTpallisi MPUHIMITIB Nepeaadi eHeprii
B MepeXax 3MiHHOTO CTPyMY
1.19. Ha6ip ans jxeMoHcTpaunii 3ajie)KHOCTI omopy mnpoBinHMKa Bix ioro reomerpuunux | JleMoHcTpalis fia- Ta mapaMarHeTU3MY. 1
napaMerpiB: JleMOHCTpalisi MarHiTHOTO TiCTEpE3HCy.
TIaHEeJIb 13 MPOBiTHUKAMH, BUTOTOBJICHUMH 3 OJHAKOBOI PEUOBHHH, alle pi3HUMHU 3a mepepizoM (Bix | JemoncTpariis Touku Kropi.
5 enemeHTiB) — 1, JleMOHCTpaIis SBUIIA eIEKTPOMArHiTHOT
PEOXOp.I IEMOHCTpAIliifHAH, MoBXkMHA | M - 1 THAYKII.
JleMoHCTpallis ABUIA CAMOIHAYKIIIT.
JemoHcTpauist KoTylku TomIicoHa.
JemoncTpaliis podboTH TpaHchopmaropa
3MIHHOTO CTPYMY.
JleMoHCTpallisi MPUHIIMITIB NIepeaadi eHeprii
B MEpexax 3MiHHOTO CTPYMY
1.20. Ha6ip npoBinHuKiB B i30/smii: 1
0araToXKuIbpHA Mifb TIepepi3oM Bix 1 MM? , 3araibHa TOBIIMHA Bifl 3 MM, THI «OaHAH» 3 MOMJIMBICTIO
MIPUETHAHHS IHIIOTO TIPOBIAHMKA 3 TOPLEBOi CTOPOHU IITETICEIS:
nmosxkuHa 0,25 m — 1;
nmosxkuHa 0,5 M — 1;
nmosxkuHa 0,75 m — 1;
nmoBxkuHa 1,0 m — 1.
Konbopu cuHili Ta yepBOHUH. MOXJIMBICTh NMPHUEIHAHHS A0 YCIX KJIEM IITENCENbHUX MPOBIIHUKIB 5
MM
2. O6nagnanns st | 2.1. Ha6ip 1aGopaTopumii «EekTprka Ta MarHeTuzm» BumiproBaHHs1 ONOpY MPOBITHUKA 32 2 -15*
J1a60paTOPHUX Cknan HaOopy: JIOTIOMOTOIO aMIIepMeTpa i BOJIBTMETpA.
pooiT HaOipHe moJie (SKIIO MPUHIIKII 3'€THAHHS oTpedye) - 1; JlocmiKeHHS eICKTPUYHOTO KOJIa 3
MOJyJi €JEKTPOTEXHIYHUX EJIEMEHTIB JUIS CKIAJaHHS eJIEKTPUYHMX KUT i3 BKa3iBKOIO | MOCHIJOBHHUM Ta IapajeibHUM 3’ €THAHHIM
MIO3HAYKH Ta HOMiHAITy eJleMeHTa — He MeHe 30; TIPOBITHUKIB.
KOMIUIEKT 3’€IHYBAJIbHUX ITPOBIIHUKIB - 6; BuwmiptoBanns EPC i BHyTpimHbOTO OnOpY
BUMIpIOBaJIbHI IpHIaau (BoJabTMETp - 1, ammepmerp - 1) abo mynsTumMetp — 1, JoKepena CTpyMy.
6ok xuBienHs 0 -12 B, 2 A — 1; BuMiproBaHHS €MHOCTi KOHJIEHCATOPA.
SIIMK JJIS1 TPAHCTIOPTYBaHHsI Ta 30epiranas — 1. Buznauenns eHeprii 3apsIHKEHOTO
MosximBe 10JaTKOBE 00JIaTHAHHS KOHJIeHCaTopa.
JlocTipkeHHS TpaH3UCTOpa
2.2. EnexTpomarsit po30ipHuii 1aGopaTopumii (migxoBonoaioHmii) CknamaHHas Ta BHIIPOOYBaHHS 2 -15*
JUis mocmiKeHHS MiAHOMHOT CHUTH eNIEKTPOMArHiTy 1 oro OyI0BH MpH BUKOHAHHI JIAOOPATOPHOI | €IEKTPOMArHITy

pobotu. Cxmagaerscs 3 ocepns 3 M sikoi crani U-nonibnoi ¢opmu, K0 KiHINB SIKOTO MPHUYIIUIEH] ABi
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OJTHAKOBI KOTYILIKH, HAMOTaHI Ha IUIAaCTMAcOBi KapKacH i3 3aTHCKadyaMH UL i €JHaHHS JpKepesa
JKUBIICHHsI IEMOHCTpaIliitnoro. Kotyiku 3’€1HaHi TOCTIJOBHO 1 MarOTh 3arajbHUMN OMip MPUOIU3HO 3
Owm. Hanpyra xuBnenus 4-6 B nocriiiHoro ctpymy. /1o eIeKTpoMarHiTy J0JA€ThCsl CTAIBHUM SIKIp 3
TayKOM JUIs Ii/IBIlITyBaHHs BaHTaXIiB
2.3. Korymka-MoTOK SIBUINA eNCKTPOMArHITHOT IHAYKII 2-15*
Jyis BHBYEHHA MATHITHOTO TIONA CTPYMY, B3a€MOMii KOTYIIKA 31 CTPyMOM 1 MAarHiTOM,
JOCITIJKEHHS SIBUINA eIEeKTPOMATHITHOT IHIYKIIii.
JpotsaHuii KOHTYp, HAMOTAaHMH Ha TIacTMacoBui kapkac. Omip kotymku npubiamsao 10 Om
2.4. KoMIJIeKT MarHitiB mradoBux SBuIma eneKTpOMartiTHOI IHAYKIIi 2 - 15*
Hawmarnideni ctanpHi OpycKu IpAMOIiHIITHOT popMHu 3 ABOKONIpHUM (hapOyBaHHIM — 2
2.5. IlinkoBomoxiOHUi MarHit SBuIa eneKTpOMarHiTHOI IHAYKIIi 2 -15*
Hawmarnivenuii ctansHUA OpyCcOK HiIKOBOMOAIOHOT (OpMH 3 TBOKOIIpHUM (apOyBaHH:M - 1
2.6. Ilpuian A1 BUBYEHHS 32J1€KHOCTI ONIOPY MeTaJsy BiJ TeMIepaTypu BusnaueHHs TemmepaTypHOro KoedimieHTa 1
[Mpunax y BUIISAI KOTYIIKU-TIPOBIIHKMKA, IO PO3MIIIEHMH Yy MOCYAMHI JAJs 3allOBHEHHs ii | Oomopy MeTany
rapsiuol0 BOJOK0
2.7. PeoctaTu J1abopaTopHi Jociniauy 3 eleKTpUKy 31 3MiHHHM ONOPOM
A) PeoctraTn n1a6opaTopHi Ha KepaMivHOMY Kapkaci J0BxkHHOI0 He MeHIIe 10 ¢cM, MalOTh He
MeHIe 3 KiIem: 2 -15*
peocTar J1abopaTOpHUH 3 MAaKCUMAJIBHUM OomopoM apoty 4-10 Om — 1, 2-15*
peocTar J1abopaTOPHHUI 3 MAKCUMAIBLHUM OTIopoM ApoTy 20-50 Om — 1; 2-15*
peocTar JT1abopaTopHUA 3 MAaKCUMaIIbHIM oropoM apoty 100-300 Om — 1
2.8. Ha6ip npoBinHukiB B i30/smii: 2-15*
OaraToXmwibHa Minpb mepepizoMm Big 1 MM? , 3arajgbHa TOBINWHA Big 3 MM, THI «0aHAH» 3
MOXJIMBICTIO PUETHAHHS 1HIIOTO MPOBIJHHUKA 3 TOPIIEBOI CTOPOHU IITEIICEIIS:
nmosxkuHa 0,25 m — 1;
nmosxkuHa 0,5 M — 1;
nosxuna 0,75 m — 1;
noBxkuHa 1,0 m — 1,
Konmbopy cuHili Ta 4epBOHMH Uil KOXKHOI i3 JOBXKHH. MOXJIMBICTh NPHEJAHAHHSA JO YCIX KieM
IITENCENIFHUX MPOBITHUKIB 5 MM
VI. Ontuka Ta aToMHa ¢izuka
1. lemoncTpauiiine | 1.1. HaGip «I'eoMeTpHYHa ONTHKA) [IpsimomiHiliHE TOMTMPEHHS CBITIIA. 1

00JIaTHAHHSA

Jlo3BoJIsiE  MPOBOJMTH T4 JIEMOHCTPYBAaTH EKCIIEPUMEHTH 3 T'€OMETPHYHOT
Oe3nocepeTHbO Ha MeTaJIeBill KiacHii qomii abo Ha crieliaabHiil MarHiTHIN maHedi.

Ha6ip mMicTuTs:

€JIEMEHTH 3 MArHITHUM KPIIUICHHSIM — 2;

OCBITJIFOBA4i 3 MArHITHUM KPITUICHHSIM — 2;

TIPU3MH aKpHUIIOBI 200 CKIIsIHI po3MipoM He MeHmIe 15 cM — 2;

JIH3H — 2;

OIITHUKH

BigOusauns cBitia.

300pakeHHs B TUIOCKOMY J3€pKalli.
3aoMJIEHHS CBITTA.

Xin MpOMeHiB y JIiH3aX.

YTBOpeHHs 300pakeHb 32 TOTIOMOTOI0 JIH3U




68

2 3
ICTOTiJIa KPYTJla ONTHYHA KIOBETA 3 IPa/lyFOBaHHIM Ta MarHiTHUM KpiIUIeHHsM — 1;
MIPO30pi MOJIEITi ONTHYHHUX 00’ €KTIB — 1;
n3epkaino — 1;
cBiTIOGiNETpY - 3;
MOHTa)KHE TPUCTOCYBaHHA - 1;
SIITUK TSI TPAHCHIOPTYBAHHA Ta 30epiraHas 3 J0KeMeHTaMu — 1.
MosxJIMBe 10JaTKOBE 00JIaIHAHHS
1.2. Moaejb OKa BymoBa Ta [mis oONTHYHHMX ~— TpUIALiB

s neMoHcTpatlii OyZ0BH OKa SIK ONTHYHOI cucTeMu. Po30ipHa Korist OKa JIIOAMHM, 301IbIICHa Y
5—10 pazis

(doroamapaT, TMPOEKIIHHMN amapar TOIIO).
Monenb oka

1.3. Ha6ip 3 onTukH AeMOHCTPALiHHUNA HACTIILHIH

OnTryHa JaBa i3 MPUCTOCYBAHHAMHU:

ornudpoBaHa MeTajieBa peifka Ha Ormopax 3 MOMKIIMBICTIO PETyJIIOBaHH 3a MpodiieM CToTy, Ha
SIKY BCTAHOBJIIOIOTHCS BC1 HEOOXIiTHI ISt IGMOHCTpALlii ONTHYHI eleMeHTH. JIoBKHHA He MeHIe 1 M -
1,

KpIIJICHHS JJIsl ONITUYHOTO Mpwians (peitepn) — 4,

TpuMay JyIs JiH3 — 2;

TpUMa I 3pasKiB y pamili — 2;

TpUMaY I 3pa3KiB i3 3aTHckadeM — 1;

Habip 30upanbHUX TiH3 — 3;

Habip po3CirOBaBHUX JIiH3 — 2;

Ha0ip mudpakmiiHUX IPaToK — 3;

ocBiTiIIOBaY — 1;

€KpaH HamiBIpo3opui — 1,

00’exT JuIs IeMoHcTparii — 1;

6im3epkaiio — 1;

00’ ekt «Kinbig HeroTtona» - 1;

HaOip cBiTIOdiIBTPIB — 1,

HeNe abo HamiBIpOBiTHUKOBHIA Jla3ep He BUILE 2 KIIACy 31 CTPIDKHEM I Qikcarrii, 001aHaHAN

KITFOYEeM-BUMHKAUYEM, IO 3a1100irae BBIMKHEHHIO Jia3epa CTOPOHHIMH ocobamu — 1

[psamomiHiliHEe TOMUPEHHS CBITIIA.
BinOusauHs cBiTIIA.

300pakeHHs Y UIOCKOMY JI3EpKalli.
3aJOMIICHHS CBITIIA.

Xia IpOMEHIB y JiH3aX.

YTBOpeHHS 300paKeHb 32 JOMOMOTOO JIIH3H

1.4. Haoip nos nemoncrpauii «XBH/JIb0Ba ONTHKA)
Cknan:
HAIIBIPOBITHUKOBH J1a3ep 3 OJIOKOM KHUBIICHHS - 1;
pusMma 3i ckina «DmieT) - 1,
30ipka «Kinpne HeroToHay - 1;
6inpmma ®Openens - 1,
00’eKTH IS CTIOCTEpE)EeHHA AUPPAKIii - 5;
nudpaxiiitai rpatku (Habip) - 1;
nossipoinu (Habip) - 1;

JeMoHcTpauis siBuIIa inTepdepeHnii caitia.
JleMoHcTpauis siBUIIa AUQpaKiii cBiTia.
JleMoHcTparis sBHIIA MOJIspU3alii cBiTia.
JleMoHCTparis Tucrepcii cBiTiIa y Mpo30pHx
cepeloBHINAX
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01m3epkaio - 1;
cBiTOGuIBTp - 1;
niH3u (Habip) - 1;
JieTalli Juisl 3aKpilUIeHHS] ONTHYHUX eJIeMEHTIB (KoMmekr) — 1
1.5. Jo3umetp [puniun  fii  TiYMIBHUKA — 1OHI3aNIHHUX 1
JJ1s KOHTPOITIO paiaIiifHol 00CTaHOBKH. YaCTHHOK.
OCHOBHIi TeXHIYHI XapaKTePUCTHKH: Jo3zumerpu
Ziarma3oH MOTYKHOCTI €KCIIO3UIIIIHOT 103H Y- 1 B-BunpoMiHioBaHHs, MKP/T, — He Byx4e Hix 0,0 —
999; enepris y- i B-BunpominroBarHsg He MeHIIe HiX 0,1 — 1,25 MeB
2. Oonagnanns qast | 2.1. Ha6ip n1adoparopHuii «Onruka 1» JocmimkeHHs BiIOMBaHHS CBITIA 32 2 - 15*
JaGopaTopHux JAnst BUKOHAHHS JIaOOpaTOPHHUX POOIT IMiJ Yac BUBUCHHS po3ainy «I'eOMeTpryHa ONITHKAY. JOTIOMOTO0 TUIOCKOTO A3epKaa.
pooiT Ha0ip MicTHTB: JlocmimKeHHs 3aJIOMJICHHS CBITJIA.
ocBiTiIIOBay — 1; BuznaueHHs1 pOKyCHOI BiICTaHi Ta ONTUYHOT
mpusma — 1, CHJIM TOHKOT JIIH3H.
JiH3a 30upanbHa — 2; CrioctepexxeHHs iHTep(epeHIlii CBiTIa.
JiH3a po3ciroBanbHa — 1; CroctepexenHns aud)pakiiii cBiTia.
ekpaH — 1; BusHaueHHs JOBXKHUHU CBITIOBOT XBHUIIL.
n3epkaio — 1; BuBueHHS SBUIIIA TOISIPU3AIIIT CBITIA.
3aTBOPH i3 mpopizamu — 2, CrioctepexeHHS HeTIepepBHOTO i
JDKEpeTIo )KUBIICHHS — 1; JHIHYATOTO CIIEKTPiB PEUOBHHHU.
Habip cBITIODIIBTPIB — 6; CrioctepeXeHHsI yTBOPEHHSI Pi3HUX
TIpHJjIa s 3MINTyBaHHS KOJTBOPIB — 1; KOJIBOPiB, OTPHMaHHs O1II0TO CBiTIIA
SIIMK JJIS1 TPAHCTIOPTYBAHHS Ta 30epiraHus 3 JioxkeMeHTamMu — 1.
MoxJmBe 1o/1aTKoBe 00J1aAHaHHS
2.2. Habip s1adopaTopHuii «Onruka 2» 2 -15*
J1nst BUKOHAHHS JTAOOpaTOPHUX POOIT MMijl Yac BUBYESHHS PO3/iny "XBHIbOBa ONTHKA".
Habip micTuTh:
ocBiTIIOBaY — 1;
OITHYHA JIaBa — 1,
JDKEPEeTIo )KUBIICHHS — 1;
JupakLiiHi IpaTKy 3 pi3HUM nepiogom — 4;
SIIMK JJIS1 TPAHCTIOPTYBAHHS Ta 30epiraHus 3 JioxKeMeHTamMu — 1.
MoskJMBe 10JaTKOBE 00JIaIHAHHS
2.3. Kommiekt ¢oTorpadiii TpekiB 3apaIsKeHUX YACTHHOK JocnipkeHHs TpeKiB 3apsKEHNX YaCTHHOK 2-15*
Jnst o3HAOMIIEHHS] 3 METOJIaMHM BUBYEHHS TPEKIB 3aps/DKEHMX YacTHHOK, iX MacW, eHeprii, 3a | 3a goTorpadismu
paniycaMn KpHBHM3HM TpPEKiB (32 YMOBH BiJIOMOTO MAarHiTHOTO IIOJIS); aHAJi3y TPEKiB 3apspKEHUX
YaCTHHOK y MarHiTHOMY M0Ji; izeHTH}iKkamii JOCTiHKyBaHOI YaCTHHKH
2.4. CrieKTpoCKOI 3 HA0OPOM CHeKTPATbHUX JIAMII CrioctepeXeHHS HETIepepPBHOTO i 2 -15*

OmHOoTpyOHMIA 260 ABOTPYOHUH CHEKTPOCKON 3 HAOOPOM CHEKTPAIBbHUX JAMII JJIS Bi3yalbHOTO

JHIHYATOTO CIIEKTPiB PEUOBHHHU
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CHOCTEPEKEHHS JIIHIHYAaTHX CHEKTPiB; BUMIPIOBaHHS JIOBXKMH XBHJIb BUIIPOMIHIOBaHHA ra3iB. Hanpyra
xuBieHHs ~ 220 B, 50 I'u; poboui rasu: apron, Ar+Hg, Ar+ZnS (abo ixmi)

VII. ActpoHoMmis

1. lemoncTpauiiine
00JIaTHAHHSA

1.1. Hpunagu, moaei
A) Tenypiii:

pyxoma MOedb, 0 AeMOHCTpYe pyX 3emiti HaBkosio CoHIt Ta pyx Micsis HaBkoso 3emiti. Mae
nicBiTKy Mozesi CoHlst Ta oundpoBaHuii J1iMO po3MinieHHs 3eMili 32 MICSISIMU POKY

Tenypiit

B) Moaeab «CoHsIuHA cHCTEMA»:
neMoHcTpye OynoBy CoOHSUHOI cucTeMu 1 Jae ysBieHHs npo posmip CoHIl, yciX IUIaHeT
COHSYHOI CHCTEMH 1 IPUOJIU3HY BiJCTaHb KOXKHOI mutaHeTH Bij CoHils, ix Miciie B COHSIUHIN cucTeMi

Mogens "Constuna cuctema"

B) OnTuunuii Teneckon:
areptypa Teneckorna 200 MM, cBiTiocHiaa 6.
Cknan;
ontuuHa TpyOa cuctemu HproToHa Ha MOHTYBaHHI Jlo6coHa — 1,
OKYJISIpH — 2

ONTHYHUH TEIECKOIIL.
BuBueHHs BUIUMOTO 30psIHOTO Heba

I') Pyxoma kapra 30psiHOro He0a:
TPUCTPilt 1y opieHTanii Ha HeOi y [TiBHIUHIN MiBKYITi

Pobora 3 kapToro  30psHOTO  Heba.
[omo>xeHns cBiTHI Ha HeOecHil cdepi.
ExBatopianpHi CUCTEMHU HeOecHHX

KOOpAUHAT

VIII. JonaTkoBe 0012 THAHHA

1. O6aagHanus
3araJibHOro
NpPU3HAYEHHS

1.1. llpunagu
A) Iu¢posuii mikpockon:

Mikpockoll TpaIfoe 3a MPHHIUIOM HHU(GPOBOI KaMepw - 30iIbIIye 00'€KT, POOHUTH 3HIMKH W
nepeiac Ha KOMIT'IOTEp, J€ 3a JIONOMOIOI0 CIIeliai30BaHOr0 MPOrPaMHOr0 3a0e3NeueHHsT MOXKHA
MPOBOJIUTH AOCIIKEHHsI B PEXKMMI peajbHOI0 Yacy Ta apXiByBaTH OTpHMaHi pe3yibTatH. [Ipamtoe y
pexuMi BeO-KaMepH, MIKPOCKOIIA 3 MOXKJIMBICTIO BUMIPIOBATH JIHIMHI BETUIHMHA

b) Hudposuii poroanapar:

npatoe y pexumi 1udposoro goroanapara ta Bineokamepu. J{03BoJIs€ NIPOBOJUTH ITOKAPOBY Ta
cepiiiny (OTO3HOMKY, 3MIHCHIOBATH HIBUIKICHY BIZICO3HOMKY 3 4aCTOTOIO Kazpis g0 600 x/c.

Mae BOynoBaHui (hoTOCHAIax

B) ®oromraTus:
3abe3neuye KpiruieHHs: uppoBoro (oroarnapara 3a JOIOMOIOI0 CTaHAAPTHOT TBUHTOBOI Pi3b0OH.
Mae peryiapoBaHUi MaliJaHYMK JJIsl KPIMJICHHSL.
3abe3neuye BcTaHOBJIEHHS (oTOAnapara Ha BUCOTI He MeHIE | M

I') MarniTHuii nepeminrysady 3 migirpisom:

JUISL TIepeMilllyBaHHS pPIIMH Yy CKISHHX Koj0ax 3a JIOOMOrol0 00epTOBOro SIKOpS, IO
TIPUBOJUTHCS Y JIII0 OIOCEPEIKOBAHO Yepe3 PyXOMHI MarHiT B OCHOBI IepeMilllyBada 3 perysiboBaHOIO
HIBHAKICTIO 00epTaHHs SIKOPS Ta HiJIIrpiBOM MOBEPXHI 0 TemrnepaTypu He Buiie 120°C
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1 2 3 4
I) HudpoBa J0KyMeHT-Kamepa: 1
3abe3mneuye:
JIEMOHCTpALiI0 IUIOCKUX TOKYMEHTIB (Hamepu, KHIDKKH, KypHainu) ¢popmaroM He MeHiie A4, a
TaKoX 00’ €MHHX MPEAMETIB, KPUXKHUX 00 €KTIB TOIIO O3 MONEepPEeJHEOT0 CKaHyBaHHS;
BHUBEICHHS UITKOTO 300paXCHHS B yMOBaX OCBITJIICHOI INKUIBHOI ayauTOpii 3 MOXKJIHBICTIO
aBTOMATHYHOTO (POKYCYBaHHS Ta PETyIIOBaHHS IiCBITKH po00Y0i 30HH KaMepH.
IToBHOKONMBOPOBE 300paKEHHS 3 [IOKYMEHT-KaMEepH BUBOIWTHCS B pPEXHMiI OH-TaWH Ha
KoMI'toTep BumTens abo Ha mpoektop. JlokymeHT-kamepa Mae OyTH CYMICHOIO 3 OII€pamiiHOIO
CHCTEMOIO Ha KOMIT'IOTEpi BUHMTENS Ta MiJKIIOYATHCA A0 KOMIT IOTepa BUMTEIs ab0 MpoeKTopa 3a
noromoroto USB- inTepdeiicy
1) KomiutekT esiekTpo3adesnedyenns jJadoparopuuii KEJI-36/42: st 3a0e3neueHHs eNeKTPOKUBICHHS
3a JIONIOMOT'0I0 KOMIUIEKTY BiIOYBa€ThCs MepeTBOpeHHs 3MiHHOI Hampyru 220 B B Hanpyry 36 B | npunaziB, yCTaHOBOK, €IEKTPOCXEM MPH 1
Ta Moja4ya OCTaHHbOI 1O poOOYMX MiCIp Y4YHIB, L0 3a0e3meuye OE3MEYHICTh BUKOHAHHS | MPOBEACHHI AEMOHCTPALiHHUX JOCTIIB,
BUILIE3a3HAYCHUX POOIT. (dpoHTaNTBHUX Ta00PATOPHHUX POOIT,
Cknan: NPaKTHKYMiB, ()aKyJIbTaTUBHUX 3aHSTh
HaBYAJILHUHN LT )KUBJICHHS — 1;
JIHIS KUBJICHHS IIUTA Bif Mepexi 3MiHHOT Hanpyrn 220B — 1,
JHIS KUBJICHHS HABYAJIBHIX MiCIb Ta POOOYOTO MicCIlsl 3MiHHOIO Harpyroio 36 B — 3;
JIiHis KUBJIEHHS po0O0YOro MicIs BUUTENSI 3MiHHOIO Hanpyror 220 B - 1

11. Iudpose BuMiproBasibHE 00IaHAHHS, IPUIAJAH 3araJIbHOTO MPU3HAYEHHS, TTOCY]T 3arajlbHOT0 MPHU3HAYCHHS, 00JIaJHAaHHS Ta
MOCY/Jl 3arajbHOr0 Ta CHELIaJbHOrO MpHU3HAYEHHS, KOJEKIli, Mojenl, Habopu, rpadiuHl Ta JpyKOBaHI 3acO00M, peaKTHUBH, BUTPATHI
Matepianu Jjisl KabiHeTy X1Mii TOBUHHI BIJIMOBIIATH BUMOTraM, HaBeJICHUM y TabJuili 6:

USB-niopty KoMI’10Tepa, Ma€ MOXKJIMBICTb 0€3JpOTOBOro Ta/abo JPOTOBOTO CIOCOOY i’ eqHAaHHS, a00
Ma€e aBTOHOMHHUH pexuM poOOTH 3 Oe3rmocepeHiM BHBEACHHAM pe3yibTaTiB Ha BOYJOBaHHUN €KpaH 3
MOXJIMBICTIO MTOJIAJIBIIIOTO IX TIEpEeHEeCeHHs st 00pOOKH 1O OCHOBHOTO KOMIT FOTEpa.

KomMriekc cynmpoBOMIKYEThCSI KEPIBHHUITBOM 3 €KCIUIyaTailii, METOAMYHUM MOCIOHMKOM Ta

PO3YMHOM €TaHOBOi KHUCIIOTH).

XimiuHI peakIii, 10 CyIpOBOIKYIOThCS
BUIIJICHHSIM Ta3y, BUMAaHHIM OCaty,
3MiHOIO 3a0apBIICHHSI, OSBOIO 3aMaXYy,

Tabauusg 6
HazBa . eMOHCTpauii Ta 1adopaTopHi po6oTn S
TexHiuHe 3aBAaHHSA A pan paropul p KinbkicTs
3ac00y/00/1aTHAHHS (3a HABYAJILHOIO IPOrPaMoI0)
1 2 3 4
|. Iludpose BUMipioBaibHe 001aTHAHHS
1. lndpose 1.1. lIn¢posnii BUMipIOBATBHU KOMII'OTEPHUH KOMILIEKC A1 KabiHeTy Ximil JemoHcTpamii 1
BHMIpIOBaJIbHE A) Iludposuii BUMipIOBAIBLHIH KOMIT'IOTEPHUNH KOMILIEKC VIS BUHTEIA: B3aemonist xap4oBoi coau (HaTpii
o0J1aJHAHHS (poBUI BUMIPIOBAUILHUN KOMIT IOTEPHUH KOMILIEKC Uit KabiHeTy Ximil MiJKIIIOYa€eThesl 0 | TiporeHKapOoHaTy) 3 ONTOM (BOAHUM
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MIPOTrPaMHUM 3a0€3MeUEHHSIM.
A.1. MeroauyHuii MociOHUK:

METOIUYHUHA MOCIOHMK 3 MPOBEJICHHS IHTEPAKTUBHUX JIEMOHCTpALIMHUX EKCIIEPUMEHTIB Ta
J1a00paTOPHUX POOIT i3 MOMKIIMBICTIO poOOTH B peskuMi 3 ab0 Oe3 MiJKII0UCHHS 0 Mepexi [HTepHeT,
IHTepaKTHBHUM 3MicTOM, ()YHKIIIOHAJIOM JUIS pelaryBaHHS KOHTEHTY ab0 CTBOpEHHS HOTaTOK Ta
3aKJIaIOK Ge3IMocepeIHbO Y MOCIOHNKY, KUl mpalroe B omepariiianx cuctemax OC Windows, ta/ao
Android, Ta/a6o 10S.

MeTtoanaanii TOCIOHHK 3 XiMii TOBHHEH MICTHTH He MeHIIe 20 TeMOHCTpaliifHUX eKCIIEPUMEHTIB
Ta 1abopaTOpHUX POOIT 3 BUKOPHCTAHHAM LU(PPOBOrO BHUMIPIOBAJIBHOTO KOMIT'FOTEPHOTO KOMILIEKCY
JUIsl KaO1HeTy XiMil, MaTh IHCTPYMEHTH JJIsl CTBOPEHHSI BJJACHUX €KCIIEPUMEHTIB.

XapakTepuCTHKU IPOrpaMHOro 3a0e3nedeHHs IHM(POBOrO BHUMIPIOBAIBLHOTO KOMII'TOTEPHOTO
KOMILIEKCY:

MOJKJIMBICTh 300pY MaHUX OJHOYACHO 3 ACKUIBKOX JATYHKIB;

MOXIJIMBICTh MaTEMaTHYHOI'O ONpAIIOBaHHsA 3i10paHMX JaHMX y BikHI rpadikiB Ta TadbIULb i3
3aCTOCYBAHHSIM OCHOBHUX (PYHKIIH aHai3y rpadiyHuX JaHUX;

MOXKJIUBICTh OTPUMAaHHS CTATHCTHYHUX XapaKTEPUCTUK OTPUMAHHUX JaHHX;

ekcnopt ganux B Excel Ta iHmi mporpamuy;

HasBHICTH Bepciil mporpamMHoro 3adesnedeHHs OC, CyMiCHHX 3 KOMIT FOTEPOM BUUTEIIS/YqHS;

iHTepdeiic mporpaMHOTO 3a0e3MeyYeHHs NOBHHEH OyTH OaraToMOBHMM (YKpaiHOMOBHHI Ta
AHIIIOMOBHUH iHTepderic 000B'I3KOBI)

A.2. AHan0TOBO-IIU(POBHII IEpeTBOPIOBaY — 1:

AHanoroBo-u(poBHil TIEPETBOPIOBAY TIOBUHEH:

npamoBatit 1 ynpaiiHHiM OC Windows, Ta/abo Android, Tta/abo iOS 3a momomororo
MIPOTPaMHOTO 320€3MEUCHHS;

MaTH MiJAKIIOYCHHS 0 MePCOHAIBHOr0 Komil'torepa uepes USB-mopt, 0Oe3mpoToBuii crocib
mia’eqHaHHsT a00 MaTH aBTOHOMHHU peXuM pPoOOTH 3 Oe3MmocepenHiM BHBOAOM pe3yJbTaTiB Ha
BOY/ZIOBaHUII €KpaH 3 MOJIJIMBICTIO MOJANBIIOrO iX MepeHeceHHs! st OOpOOKH /0 OCHOBHOTO
KOMIT I0TEPA;

MaTH 9actoty 3aMipiB He Merme 100 000 Ha cexyHy;

MaTH HE MEHIIe 4 TOPTIB s IMiIKIIOYCHHS 30BHIIIHIX MATYUKIB, SKI MOXYTh MpPAIFOBATH
OJIHOYACHO;

MaTH BOYJOBaHUIl €IEMEHT XKHUBIICHHS 13 MOXJIMBICTIO IiITPUMYBATH 3aIlUC JaHUX IPOTATOM HE
meHIe 12 roaux;

MaTH pO3IiIbHY 3JaTHICTh 3aMipiB He MeHIIe 12 6iT;

MaTH MOJKJIMBICTH aBTOHOMHOI'O HArPOMA/[DKEHHS JaHUX Y BHYTPIIIHIO [1aM’SITh;

MaTH aBTOMaTUYHE PO3Mi3HABAHHS JATYHKIB,;

MaTH 30BHINIHIN iHIUKATOp POOOTH

A.3. latuuk TemnepaTypu (30BHILIHIN) — 2:
Jianas3oH: He Byx4e -20 °C - +120 °C;

TEILIOBUM €(EKTOM.

BHTrOTOBIICHHS PO3YHHIB.

Bzaemonist dhochop(V) okcuay 3 Bogoro. Jlis
BOJIHOTO PO3YMHY 100YTOi peHOBHHH Ha
IHAWKAaTOpH.

Bzaemomist KUCIIOTHMX 1 OCHOBHUX OKCHIIB 3
BOJIOIO.

XiMiqHi BIACTUBOCTI KUCIIOT.

XiMi94Hi BIaCTHBOCTI JIYTiB.

JloGyBaHHS i XiMiYHI BIIAaCTHBOCTI
HEPO3YMHHHUX OCHOB.

JloBeneHHs: aM(OTEPHOCTI IIMHK T1IPOKCUY.
XiMiuHI BIaCTHUBOCTI COJIEH.

B3aemonist Kanblliii OKCHIY 3 BOJOIO,
JOCITIKEHHS JOOYTOTO PO34HHY
IHAWKAaTOPOM, TIPOITYCKAHHS BYTJICKHCIOTO
ra3y Kpi3b po34nH.

CrnanroBaaHs (pochopy, pO3UHHEHHS
nobytoro dochop(V) oxcuny y Teriit Bomi,
JOCIIKEHHS pO3YMHY 1HAUKATOPOM 1
HEHTpaTizalis JIyToM.

TemnuoBi ABUILA MiJ] YaC PO3UUHEHHS
(po3uMHEHHs aMOHIH HITpaTy 1 6€3BOHOTO
KaJIbII# XJIOpUAY y BOII).

JlocnikeHHS] pEUOBHH Ta TXHIX BOJIHHUX
PO3UYHHIB Ha €JIEKTPHYHY MPOBITHICTH
(xpucTanmiuHuil HATPil XJTOpUI, TUCTUILOBAHA
BOJIa, PO3YHH HATPIH XJIOPHIY, KPUCTATIIHII
IYKOp, PO3YHH IYKPY, XJIOPHAHA KHCIIOTA).
Peaxii 0OMiHy MK €JIEKTPOJIITAMH Y BOTHHX
pO3uHHaX.

Peaxiiii po3kiamy, Croy4YeHHs, 3aMillCHHS,
00MiHY, €K30- Ta €HAOTEPMiuHi peakIiii.
3aneKHICTh MBUAKOCTI peakiliii MeTaiB
(uMHK, MarHii, 3a1i30) 3 XJIOPUIHOIO KUCIOTOIO
BiJl aKTUBHOCTI METaJly Ta KOHIICHTPAIIi1
KHCIIOTH.

TCopinus napadidy, BU3HAYEHHS HOTO SKICHOTO
CKIIJTy 32 MPOJYKTAMHU 3TOPSHHSL.
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TOYHICTb: He ripme =+ 2 %;
YyTJIMBHH €JIEMEHT: PO3TAIIOBAHUH ycepelnHI HAaKOHEYHHKa IaTUHKa;
KaniOpyBaHHs: HE BUMarae KajaiOpyBaHHs

A.4. laTuuk TemnepaTtypu (TepMmonapa, 30BHilHiH) — 1
niama3oH: He Byxue 0°C — 1200 °C;
TOYHICTB: HE Tripme + 3 %);
KaJiOpyBaHHS: HEe BUMarae KajaiOpyBaHHs

A.5. Jatunk pH (3oBHimmHIi) — 1:
BHMIpPIO€ TIOKAa3HHK B Aiama3zoHi He Byxde 0-10 pH;
TOYHICTh BUMIpIOBaHb JaTYMKa He MeHIIe 5 %

A.6. JlaTuuk ocBiTiieHocTi - 1:
niamazon: He Byx4e 0 — 50 000 JIk;
TOYHICTb: He ripiue + 4 %;
CHEKTpaJbHUH Aiana3oH: BUAUME CBITIO

A.7. latuuk THCKY - 1.
niama3oH: He Byxue 50 - 110 kITa;
TOYHICTb: He ripie * 5 %;
KaniOpyBaHHs: HE BUMarae KajuiOpyBaHHsI

A.8. aTuuk npoBigHOCTI (30BHIIIHI) — 1:
BUMIPIOE POBIHICTH B jAiana3oHi He Byxue 0-20 MCw;
TOYHICTh BUMIipIOBaHb JaTyuKa He ripme 10 %

A.9. laTuuk xomopumetpii — 1:

aHaJIi3ye CBITJIO MPOMYCKAaHHs 3pa3KiB He MEHIIE HiX JJIA 3-X TOBXKUH XBHJIb BUAUMOTO CHEKTPY
CBITIIa;

Jiarma3oH nporyckaHHs He Byxkde 20-90 %

A.10. JaT9uK-TiYMIEHAK Kparenb (30BHIMHIH) — 1:

paxye KUTBKICTB Kpamesib Ta aBTOMAaTHYHO O0’€M PIiIWHM, IO MPOMIUIA Kpi3h TaTYHK.
OKpeMe KpIIUIeHHS 10 LITaTHBa Ta YTPUMYBay JOAATKOBUX EJIEKTPO/IIB;

MaKCHMaJIbHa 4acToTa ikcallil Kparnenb He MEHIle 2 Ha CEKYHIY

Mae

All. laTumnk BYTJIEKUCIIOTO Ta3y (30BHIMIHIN) — 1!
BHUMIPIO€ KOHIICHTPAI[IFO MOJICKYJI B Aiana3oHi He By)kue 350 — 10000 ppm

A.12. latunk yneTpadioleToBOr0 BUIPOMiHIOBaHHS — 1!
niamasoH: He MeHme 0-10 Bt/m?, 0-200 Bt/M?;
JIOB)KHHA XBWIb: He MeHIe 290-390 um

A.13. laTumk TemMIepaTypy HaBKOJIHMIITHHOTO cepenoBuma — 1:
Temnepartypa: Big -30 mo +50 °C;
TOYHICTb: He ripime + 2%;
KaniOpyBaHHs: HE BUMarae KajuiOpyBaHHs

A.14. JaTunk KUCHIO (30BHIMIHIN) — 1;

Jlocuiay 3 riinepoioM: po34uHHICTG y BOI,
B3aemonist 3 kynpyMm(Il) rizpoxcunom.

Jlist eTaHOBOT KMCIIOTH Ha IHAMKATOPH.
Jo6yBanns kapoou(IV) okcuny.
Tnparamis gpocdop(V) okcumy Ta
kap6oH(IV) okcuny, BUIpoOyBaHHS
PO3UYMHIB iHIUKATOPOM.

XiMi9qHI BIACTHBOCTI XJIOPUIHOI KUCIOTH.
XiMigHI BIaCTUBOCTI p030aBICHOTO PO3UUHY
cynb(haTHOT KUCIIOTH.

B3aemopisi KOHIIEHTPOBAHOTO PO3UHHY
cynb(haTHOT KUCIIOTH 3 M0 (ix Tsroio!).
B3aemozist KOHIIGHTPOBAHOTO i
pO30aBICHOTO PO3YUHIB HITPATHOI KUCIOTH 3
MiTEO (M1 TATOH0!).

Jist XImopuaHOT KUCTOTH Ha KaNbIil
KapOoHaT.

B3aemonist HaTpiro 3 BOAOIO 1 TOCTIIKESHHS
YTBOPEHOTO PO3UMHY (heHonpTaneiHOM.
B3aemomist kanbLiit OKCHAY 3 BOJOKO i
BUNPOOYBaHHS YTBOPEHOTO PO3UHHY
(benondraseinom.

BusHayeHHs SIKICHOTO CKJIaAy METaHy 3a
NPOJYKTaMU 3rOPSIHHS.

BigHOIIEHHS] HACHYEHUX BYTJICBOJIHIB /10
PO3UMHY KaJili IepMaHraHary, JyTiB,
KHUCJIOT.

TopiHHs eTeHy, B3aEMOIS 3 OpOMHOIO
BOJIOI0, PO3UMHOM KaJlili IepMaHTaHarTy.
I'opiHHS eTuHY, B3aeEMOIisl 3 OPOMHOIO
BOJIOI0, PO3UMHOM KaJlili IepMaHTaHary.
BigHomenHs GeH3eHY /10 pO3YHHY Kalliit
HepMaHraHary.

BingHomeHnHst 6eH3eHY 10 OpOMHOT BOIH.
Po3unHHICTE (heHOTY Y BOJI 32 KIMHATHOL
TEeMIepaTypy Ta HarpiBaHHS.

BnacTtuBoCTI €TaHOBOI KHCIIOTH.

INigpomi3 caxaposm.

Iiapo:i3 kpoxMaitio (LEIoI03H).
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niamasoH: He Byxue 0 - 12.5 mg/LDO2, 0 - 25% O2; JlaGopaTtopHi nocaian
TOYHICTB: He ripme + 7% [IpoBeneHHs XIMIYHUX PEAKIIii.
HaGip kabetiB y KiIbKOCTI, OCTaTHIM s MiAKIFOYEHHS aHAJIOr0BO-IM(POBOro MepeTBOproBaya | BUrOTOBIEHHS BOJHUX PO3UHHIB i3
Ta JaTYHKIB. 3aJaHMMH MaCOBHMH YaCTKaMU PO3YUHEHHX
KinbkicHuit ckiiax nupoBoro BUMIpIOBaJIbHOTO KOMIT IOTEPHOTO KOMIUIEKCY [UIsi KaOiHeTy Ximii | PEYOBHH.
BH3HAYAETHCSI BUNTEIIEM. Jlist BOMHUX PO3YMHIB JIYTiB Ha IHAUKATOPH.
B) lludposuii BUMiproBaIbLHHI KOMII’OTEPHUIT KOMILIEKC /ISl yIHSI: B3aemonist JyTiB 3 KHCIOTaMK B PO3YHHI. 2-15*

[Iporpamue 3a0e3neyeHHS Ta XapaKTEPUCTHKH HU(PPOBOTO BHUMIPIOBAJIHHOTO KOMII FOTEPHOTO
KOMIUIEKCY s KaOiHeTy XiMii [ YyYHA aHaJOTiyHi IporpaMHOMY 3a0C3ICUCHHIO Ta
XapaKTepUCTHKAM ITH(PPOBOTO BIMiPIOBATEHOTO KOMIUIEKCY Ui KaOiHETy XiMii JJIsl BUUTEIIS.

Ilepenix maTdwkiB y ckiaai MUQPOBOTO BHUMIPIOBATEHOTO KOMII IOTEPHOTO KOMIUICKCY IS
KaOiHeTy XiMii JJIs yuHs BU3HAYA€ThCS BUNTEIIEM BIAMOBIIHO IO BUMOT HaBYaIBHOI IIPOTPaMU.

Jlist BOZTHUX PO3YMHIB KHCIOT Ha
IHAWKATOPH.

B3aemonist XJI0pUIHOT KUCIIOTH 3 METalIaMHu.
B3aemopist MeTaiB i3 COJSIMU Y BOZHOMY
PO3UHHI.

B3aemopist coneii 3 myraMu y BOZTHOMY
PO3UHHI.

Peaxuist 0OMiHY MIXK COJISIMH B PO3UHHI.
BusiBnenns HioHiB ['igporeHy Ta rixpokcua-
10HIB y PO3YMHAX.

BcranoBienHs mpubau3HOTo 3HadYeHHS pH
BOJH, TY)KHUX 1 KHCIIMX PO3YMHIB (HATPii
TiAPOKCUIY, XJIOPUAHOT KUCIOTH, XapIOBOi 1
KOCMETHYHOI MPOJYKIIii) 32 JOITOMOT OO0
YHIBEPCAILHOTO 1HANKATOPA.

Peaxiiii oOMiHy.

BusiBnieHHs KapOOHAT-10HIB Y PO3YHHI.
BrumB mioni moBepXxHi KOHTAKTy peareHTiB,
KOHIICHTPAIIIT 1 TeMIepaTypu Ha HIBHIKICTh
peakuii HMHKY 3 XJIOPUIHOIO KHCIIOTOO.
BuroroBneHHs Mozenel MOJeKyI1
BYTJICBOIHIB.

Busnauenns ionis H*, OH".

Bzaemonist kap6oH(IV) okcuay 3 po3unHOM
KaJbI[H T1IPOKCUIY
BusnaueHHs KapOOHAT-10HIB.

[TopiBHSHHA XiMiYHOI aKTUBHOCTI METAJIiB.
Jlist eTaHOBOT KMCJIOTH HA i1HIUKATOPH.
IpakTuuni podotun
[IpaBuia Ge3nexu i yac poOOTH B
xiMigHOMY KabiHeti. [IpuiioMu moBomKeHHS
3 7a00paTOPHUM HOCYAOM, IITATUBOM i
HATpIBHUMH NpWiIagaMu. bynoBa momaym’s.
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Po3pineHHs HEOHOPITHOT CYMIlIIi.
JloOyBaHHS KHCHIO 3 TiJpOTeH IIEPOKCHIY,
30MpaHHs, JOBEICHHS HOr0 HasIBHOCTI.
JlocuimKeHHs BIaCTUBOCTEH OCHOBHUX
KJIaCiB HEOPTaHIYHHUX CIIOIYK.
Po3B’s13yBaHHA eKCIIEPUMEHTAIBHHX 3a/1a4.
Peaxiii HoHHOTO OOMIHY MiX €IIEKTPOJIITAMA
y BOJHUX PO3YHHAX.

BiracTHBOCTI €TaHOBOI KHCJIOTH.

BusiBiieHHs1 OpraHi4HUX CIIONYK Y Xap4OBUX
NPOJYKTaXx.

Jlo6yBanns kapoon(IV) okcuny,
B3a€MOIIEPETBOPEHHS KapOOHATIB 1 TiJpOreH
KapOOHATIB.

Busenenns Kap6ony, ['igporeny, Ximopy B
OpraHiYHHX PEeYOBUHAX.

BiracTHBOCTI €TaHOBOI KHCJIOTH.

Bunanenus 3a0pyJHEHb OpraHiYHOIO
MIOXOJKSHHSI 3 TIOBEPXHI TKAHHHH

Il. Ipunagu 3arajbHOT0 MPU3HAYEHHSA

1.Hpuinagu
JleMOHCTpAauiifHi

1.1. Ha6ip apeomeTtpiB

st BU3HAUCHHS TYCTHHH PEYOBHUH.

ApeomeTp Mae BHTJIAI CKISIHOT TpyOku. HrdkHs 4acTHHA LbOTO MpHIJIAAY HpH KaniOpyBaHHI
3aIIOBHIOETBCS JIpOoOOM. ['yCTMHA piIMHM BH3HAYAETHCS 3a JOMOMOTOK) IIKAH, sIKa PO3MIlleHa Y
BepXHii, By3bKiil wacTuHi apeomerpa. Lllkana mporpanyiioBaHa y 3Ha4YeHHiI T'YCTHHH PO3YHHY a0o
KOHIIeHTpalii pedoBuHH. Jliarmazon suMiproBanHs ryctian 700-1800 r/mi. [o ckiany Habopy BXOIUTH
He MeHuIe 19 apeoMeTpiB

O3zHalioMyIeHHS 3 (PI3UTHUMHU
BJIACTUBOCTSIMU PEYOBHHH.
[TpuroTyBaHHs pO34YMHY COJi 3aJaHOT
KOHIICHTpaIii

1.2. Anapat Jisi AMCTHJISIIT BOIH

Jlis oTpuMaHHS TUCTUIHOBAHOI BOJH, II0 BUKOPHCTOBYETHCS ISl IMPOBEACHHS J1a00PaTOPHUX
JOCIIJIiB, TPAKTHYHUX POOIT.

IIponykTuBHICTE anmapata He MeHmie 4-5 n/ron. AmapaT mae OyTH 3a0e3leUeHH CHCTEMOIO
3axucty Bix meperpiBy TEHiB B pasi aBapifiHOro BiJKIIOUEHHS BOAM, 3aTBIPHOIO apMaTyporo Ta
KOMIUIEKTOM CHJIIKOHOBHX a00 T'YMOBHX IUIAHTIB JUIS MiJ’€ZHAHHS JO MEPEeXi BOJONOCTadyaHHS Ta
BOJIOBIBE IEHHS

[IpurotyBaHHS pO34HHIB.
BuBYeHHS eNIeKTPONPOBITHOCTI PO3UNHIB

1.3. Anapat mis no6yBanns rasis (Kinma)
Bukonanuii 3i ckima. O6’em ne Menmie 250 mi. KommiekTyeTbesi TyMOBHUMH a00 CKISIHUMH
MIPUTEPTUMH IPOOKAMH, OJTHOXOJIOBUM KPaHOM Ta T'YMOBOIO a00 CHIIIKOHOBOIO TpyOKOIO

JloOyBaHHs BOJTHIO Ta BYTJIEKUCIIOTO ra3y B
naboparopii

1.4. BononarpiBau
Jlnst HarpiBaHHsI BOJM B s1abopaTtopHuX ymMoBax. O0’eM Boau He MeHIne 1
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1.5. IlnuTka enekTpuyHA 2
Jlnst HarpiBaHHs PEYOBHH I1iJ1 Yac MPOBEIAECHHS AEMOHCTPALiHHUX AOCII/IB.
Hamnpyra sxusnenns 220 B, 50 'y, cnoxuBaHa NOTyXHICTh He MeHIe 1 kBT

1.6. HenTpudyra JleMoHCTpallis pO3IiICHHS HEOTHOPI THIX 1
Jnist po3/iisieHHs! HEOJHOPIAHUX CyMilIeH. cyMilei
HacTinpHa 3 MOXKIIMBICTIO PETYIIOBaHHS MIBHIAKOCTI, asie He MeHme Hix 2000 00/xB

1.7. T'a30BHii NaJbHUK IJI51 3STHHAHHS CKJISTHUX TPYOOK BuroroBneHHS ~ 3irHYTHX  Ta30BiABIIHUX 1
JLJis BUTOTOBIJICHHS 3iTHYTHUX Ta30BIIBITHUX TPYOOK. TpyOOK
OcHOBHA YacTHHA 3aTHA 1aBaTU By3bKOHANPABJICHE IOJIyM ’sI; 3MiHHI OaJI0HM - HE MeHIIe 2

1.8. CnupriBku HarpiBaHHS pe4OBHH 3 BUKOPHUCTAHHAM 2-15*
[Ipunag BUTOTOBIICHO 3 MPO30POrO CKJa 3 IIACTMACOBOIO KPHIIKOIO [UIS TAaciHHSA MONYyM'S Ta | CyXOro IaJIbHOTO

METaJIeBUM OOpydeM 3 TpbOMa OIOpaMM, IO 3amodirae MOBHOMY IEPEBEPTAHHIO IpWIamy 1

MOXJIIBOMY BHJIMBaHHIO CIIMPTY, 00 MeTaneBa OCHOBA Kpyriiol popMH Ha HIKKaX Ta 3 KOBNAYKOM JJIs

CYXOT0 CHHPTY

1.9. lomka cymnibHa Cy1iHHS mocyay 2
[TnacTuHa, 00 KPINUTHCS HA CTIHY HaJl pyKOMUHHHMKOM Ta Mae mTupi (He MeHie 50)

1.10. Expan ¢oHoBuii [IpoBeneHHs XIMIYHUX peakIii 1
Jlnist po3mizHaBaHHsI KOJIbOPY PEYOBHUH.
Mae 3miHHHH QoH (0iaMi/90pHUN), MIACTABKY/HIKKH

1.11. JIoTox miacTMacoBHii A1 peaKTUBIB 2 -15*
Jnst 3anobiraHHsi MOTPAIUISIHHIO PEakTHBIB Ha po0ode Miclie y4yHs MijJ 4ac MPUTOTYBaHHS

PEaKTHBIB [T €KCICPUMEHTAIBHUX JOCIIIIB.

Posmipu - He mermie 300 MM x 200 MM

1.12. Croauk nmigiiMaabHUi 3
s piBHOMIpHOTO TiAHIMAHHS 007aHaHHS Ha BUCOTY 110 20 CM.
Posmip mmatpopmu He Merme 15 x 15 cm. KepyBaHHS CTONHKOM 3IiHCHIOETHCS TBUHTOBUM

MeXaHI3MOM

1.13. lTaTuBy A5 mpoodipok: [IpoBeneHHs NeMOHCTpaLiHHUX JOCIiIB.
mrratuB U1 pooipok [1-1 200x2 1 MM: KiTBKICTh THI3A He MeHIe 6, @ 22 MM - 1; JlocmipkeHHST ~ BIIACTHBOCTEH  OCHOBHUX 2
wrratuB Ui npo6ipok I1-1 150 x 16 MM; MaTepiai — noJinpomniieH - 1; KJIaciB HEOPTaHIYHMX CHOIYK Ta OPTaHigYHUX 2
IITaTUB JUII IPOOiIpoK: KimbKicTh THI3A -10, O rHi3E — 18 MM - 1, pPEUOBHUH. 2 -15*
IITAaTUB JUISL TPOoOipoK: KimbKicTh rHi3A -20, @ rHI3H — 18 MM - 1 Po3B’s13yBaHHS eKCIIEPIMEHTAIIBHIX 33129 4

1.14. IITaTuB 1abopaTopHUii 3akpimieHHs TOCYAy Ta MPUIAS IMi]T 9ac 1

A) IlITaTuB J1aGopaTOPHMIi BeJUKHUIA:
MacrBHa MeTaJieBa OCHOBa - 1;
CTPWIKEHB CTaJICBHIA, BUCOTOIO He MeHIe 50 cMm -1;
MY TH U151 KpiruieHHs — 4,
3aTHCKay yHiBepcalbHUH — 2;
Kbl (@ Bim4 cm o 11 cm) — 3;

MPOBEIEHHS JeMOHCTPAiHHUX Ta
abopaTOPHUX TOCIIIIB
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2

B) llltatus 1abopaTopHuii KOMOIHOBAHUI MaIHIi:
mijgcraBka - 1;
cTprkeHs BUcoTor0 20-30 cM - 1;
My¢Ta B 300pi — 3;
3aTHcKayl — 2;
KimbIe — 1

2-15*%

1.15. Tpumau ajs npodipox

Juis TpuMaHHs TpoOipKH ITif] Yac HarpiBaHHS.

CxiazaeTbesi 3 AepeB’siHOT, MeTaleBoi a00 IUIACTHKOBOI PYYKH Ta ABOX IUIACTUH 3 BUIMKOIO i
My(]TOIO IIISI 3aTHCKaHHS MPOOipKH, a00 MeTaneBa NPy>KUHHA KOHCTPYKITis

2-15*

1.16. I'pyui
rpyiua s minetok, 10 mi - 1;
rpylua s mneTox, 35 mi - 1;
rpyma s ninerok , 110 mu - 1;
rpymia s ninerok, 210 mu - 1

Juts cxitagasHs IpUCTPoiB (pa3oM i3
MINEeTKaMu), 33 JOIOMOTO0 SKUX
BUKOHYETBCS JI03YBaHHS XIMIYHHX
npenaparis, PO34HHIB TOIIO

N WN N

1.17. IIpo6xu rymoBi

mpobka rymosa @ 14,5 MM - 1;
npoOka rymoBa @ 16 mm - 1;
mpo6Oka rymoBa @ 19 MM - 1;
mpobOka rymoBa @ 24 mm -1,
mpobOka rymoBa @ 29 mm - 1;
mpobOka rymoBa @ 34,5 mum - 1;
mpoOka rymoBa @ 40 mm - 1

CkJ1aJjaHHs eKCIIEPUMEHTAIBHIX YCTaHOBOK
MiJ Yac NPOBEICHHS JEMOHCTpaLliHHUX,
1ab0paTOPHUX JAOCII/IB Ta MIPAKTUIHUX
poOit

15
15
15
10
10

1.18. Tpyoxn

A) Tpy0Oxu rymosi:
TpyOKa MeauyHa 3’ eHyBanbHa @ 5 MM; 1 M - 1;
TpyOKa MeauyHa 3’ €iHyBaJibHa @ 6 MM; S M - 1,
TpyOKa MeauyHa 3’ eiHyBasbHa @ 8 MM; S M - 1,
TpyOKa MeauyHa 3 enHyBanbHa @ 10 MM; 5 M - 1;
TpyOKa MeanyHa 3’ eHyBasbHa O 12 Mm; | ™ - 1,
TpyOKa MeauyHa 3 enHyBanbHa @ 20 Mm; 1 M - 1;

B) Tpy0ku cniikoHoBI:
TpyOKa cruirikoHoBa TexHiuHa @ 10 MM, 1 M - 1;
TpyOKa cririkoHoBa TexHiuHa @ 20 MM, 1 M - 1;
TpyOKa CHTiKOHOBa TexHIUYHa @ 3 MM, 1 M - 1;
TpyOKa CHITIKOHOBa TexHIUYHa ¥ 4 MM, S M - 1;
TpyOKa CHIIIKOHOBA TeXHiIYHA @ 6 MM, 5 M - 1;
TpyOKa CHJIIKOHOBA TeXHIYHA ) 8 MM, S M - 1

3’€I[HaHH$[ HpI/IJ'Ia,Z[iB B CKCIICPUMCHTAJIbHUX
YCTaHOBKax

PR R R

1.19. 3aruckaui

Jist 3aTrCKaHHS TYMOBHX TPYOOK TIij] yac

I e
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A) 3atuckay reunToBuil (C'opmana) MmeraneBuii: TPOBEICHHS JJOCII B
Ju1st TpyOOK J He Oinblre 8 MM; 2-15*
B) 3aTuckau npy:xunnuii (Mopa)
1.20. ITocyanHa NJIACTHKOBA 3 MOJIMPONiJIEHOBUM HOCHKOM 2-15*
Jlnst mpoMuBaHHs XiMIYHOTO rocyry. €MHICTh He MeHIe 250 M
1.21. Mopxuku: MUTTs XiMiYHOTO TIOCY/TY
A) tiopxxuk it kKon6 (rurstmkoswit 0,5); 1
b) Hiopxxuk uta po6ipok (Mammit) © 10 mMm; 1
B) iopxuk s mpo06ipok (cepenHiit) @ 15 mm; 1
I') #opkuk urst npoOipok (Benukwuit) @ 33 MM 1
1.22. Ilinuer JeMoHCTpamis: CHalOBaHHSA TPOCTUX 1 2 -15*
JJis TpUMaHHS 3pa3KiB TBEPAUX PEUOBHH. CKJIATHIX PEYOBUH
Martepian - HepxkaBiroua ctajib. Jlopxuna He Merine 140 mm. Mae nipsimi KiHii
1.23. Jloxkka 1uisi ciaTlOBaHHS CraifoBaHHs MPOCTHUX 1 CKIAIHUX PCUOBHH 2-15*
Jyis IpOBEICHHS TOCTI/IIB, OB’ sI3aHKUX 13 HATPIBAHHAM 1 CIAJTIOBAHHIM PEUYOBHH y MOCYIUHAX.
BuroroBnena 3 MeTany, 3 HOJOBXKEHOI PY4YKOIO Uit 3amoOiraHHs omikam. ['abGapuTHi po3Mipu He
outpie 19 x 17 x 285 MM
1.24. nareani: IlepeHeceHHs TBEpAUX PEUOBHH.
A) mmarens Ne 2 mopIienssHOBHH, 3araibHa ToBKuHa - 150 MMm; BinOupanHs TBepIUX peUOBUH 3
B) mmatens Ne 3 mopuensHoBHH, 3arajgpHa goBxkHHA - 200 MM; 3
B) mmaTtens i3 HeprkaBitovoi crami 2-15
1.25. Ilunui aJjis TUIJIiB Po3mineHHst HEOTHOPITHOT CYMITI. 2 -15*
Juis 3axOIUIeHHS THIMIB Ta IHIIOTO JIAOOPAaTOPHOTO Tocyny (MeTaneBi HOXwWIi 3 JOBruMH | JlocmimkeHHsS Qi3HYHUX i XIMIYHUX SBUII
pYYKaMH i 3irHYTHMH KiHI[IMH).
Josxwaa Moxe 0yt: 160 MM, 200 MM a6o 220 MM
1.26. Okyasipu 3axucHi [IpoBeneHHs XIMIYHAX peaKIiii 5-30*
Jns 3axucty odel mmif 9ac mpoBeleHHs NabopaTopHux nocmifiB (Bigmosigao mo JCTY Ta
JCaHIIiH)
1.27. PykaBHYKH ryMOBi KHCJOTOCTiliKi 2 napu
s poboTH 3 pO3YMHAME KHCIIOT.
PyKkaBUYKHM IyTIKi, CTiIHKi 0 Aii KHCIOT. BUKOPHCTOBYIOThCS 1a00paHTOM a0 BUHTEIIEM
1.28. Habip eTMKeTOK-CAMOKJIEi0K MapkyBaHHs oCyly 3 peakTUBaMu 1
Jlnst MapKyBaHHsI IOCY/Y, B IKOMY 30€piraroTbCsi peakTHBH.
Ha6ip y Burnsaai nuctiB mamepy A4 Ha CaMOKIICIOUid OCHOBI 3 HAJPyKOBAaHWUMH YMOBHHUMU
MTO3HAYCHHSIMHU OCHOBHHX XIMIYHHX PEYOBHH Ta CIIONYK, II0 BUKOPHUCTOBYIOTHCSA B KabiHETI Ximii.
KinmpkicTh eTukeTok Ha Jucti Big 24 1o 40. B Habopi 15 nucris
2. ocyn 2.1. IIpobipku ximivHi [TpoBeneHHs XiIMIYHNX peaKIii.
3arajibHOT0 A) I11-14%120; JlociiKeHHS BIIaCTUBOCTEH CIONYK. 500
B) IT1-16x150; Po3B’s13yBaHHs eKCIepUMEHTAIBHUX 33434 500

MPU3HAYCHHA
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B) [11-21x200

100

2.2. ITanu4ka CKJIsIHA
Jnst po3MillyBaHHS PiJMHY MiJ 9ac NPUroTyBaHHs po3unHiB. Jlosxkuna 140-150 MM

10 - 50*

2.3. Ha6ip ckastHux TpyoOK

Jnis BiABEICHHS Ta3y MiJ 9ac ACSKHUX XIMIYHUX PeaKIliid.

Mictute TpyOKku mpsiMi Ta 3irHyTi mig kytom 90° @ 6 1 10 mm. [/loBxkuHa TpyOOK HEe MEHIIE
50 MM, KiJIBKICTh TPYOOK B Ha0Opi - He MeHmIe 15

JloOyBaHHS aMoOHiaky B JabopaTOpHHX
YMOBax Ta pO3YMHEHHS HOro y BOI.
BusiBnennss kapOoHy, TiporeHy, XJIOpYy B
OpraHiyHHX PeYOBHHAX

2.4. IlpeameTHi ckeJibUs
Jns TpoBeieHHS KpamelbHUX peakiliid, BUIApIOBaHHS JEKUIBKOX KpaIlUIMH pPEYOBUHH.
[psimokyTHOT hopmu po3mipom He MeHIIE 24 X 74 X 1 MM

JocmimkeHHs Qi3UYHUX 1 XIMIYHUX SBHII]

100

2..5. Ilinerka nmoJinponijieHoBa

Jns BinOWpaHHS HEBENMKUX OO0 €MIB DPIOKUX PEUOBHH IIiJ Yac JTa0OpPaTOpHUX IOCITIMIB Ta
MPAKTUIHUX POOIT.

Jo3arop nmabopaTopHuii MEXaHiYHHA 3 HAOOPOM HAKOHEYHHUKIB

PosaineHHst HEOTHOPITHOT CYMITI.
HocmimkeHHs Qi3UYHAX 1 XIMIYHHX SBHII]

100

10

2.6. EMHIiCTD 1J151 TUCTHILOBAHOI BOAH
st 30epiraHHs TUCTHIHOBAHOI BOIU B TAOOPATOPHOMY IPUMIIIICHHI.
ByTens i3 kpaHOM y HIDKHIHM yacTHHI 00’eMoM — He MeHte 10 i

2.7. Byreanb Ajsi po34UHiB peakTUBIB
Jnst  30epiraHHss pO3YHMHIB PEaKTHUBIB,
J1a00paTOPHUX JOCII B!
OyTelb i3 TEMHOTO cKJIa 00’ eMoM 125 MJI 3 By3bKHM TOPJIOM Ta MPUTEPTHM CKIISTHUM KOPKOM;
OyTeb 31 CBITIIOro ckiia 00’eMoM 125 MJI 3 By3bKHM TOPJIOM Ta MPUTEPTHM CKIISTHUM KOPKOM;
OyTeub i3 TeMHOTO cKJa 00’ eMoM 250 MJI 3 By3bKHM TOPJIOM Ta IIPUTEPTHM CKIITHUM KOPKOM;
OyTeb 31 cBITIIOro ckiia 00’eMoM 250 MJI 3 By3bKHUM TOPJIOM Ta MPUTEPTHM CKIISTHUM KOPKOM;
OyTenb i3 TEMHOTO cKiIa 00’ eMoM 250 MII 3 LIMPOKUM TOPJIOM Ta MPUTEPTHM CKIISTHUM KOPKOM;
OyTenb 31 CBITJIOTO cKJia 06’€MOM 250 MIT 3 IIMPOKUM TOPJIOM Ta NPUTEPTUM CKIITHAM KOPKOM;
OyTenb 3i CBITJIOTO cKiIa 06°eMoM 500 MJI 3 LIMPOKUM TOPJIOM Ta HPUTEPTUM CKISITHUM KOPKOM

BUKOPHCTAaHHS TMiJ 4Yac TPaKTHYHUX PpOOIT Ta

30epiraHHss pEaKTUBIB I MPOBEICHHS
NPaKTHYHUX POOIT, JEMOHCTpAIliHHUX Ta
1a00paTOPHUX JOCII IIB

20 - 50*

2.8. CkiasitHKH

Jist 30epiraHHs 3anacy TOTOBHX PO3YHMHIB PEAKTUBIB Ta IIBUKOTO 1X J03yBaHHS:

A) cxiIsiHKa 3 J103aTOpoM Uil 30epiraHHs PO3YMHIB 3 TYMOBHM KOPKOM, JBOMa CKJISSHUMH
TpyOKaMH, OfHA 3 SKUX MAa€ JICTaBaTH IO JHA CKJISTHKH, Ta KHUCIOTOCTIHKAMH THYYKHUMH TPyOKamu
(mwmanrm 30 - 50 cMm), 3aTHucKadeM, rpymero, 00’eM — 1 1;

B) cknsHKka MatepiagbHa 3 HArBUHYYBaHUM TOPJIOM i MJIACTMACOBOIO KPHUIIKOIO, 20 MIT;

B) ckisHKa MaTepiajibHa 3 HATBUHIYBAaHMM TOPJIOM i IJIACTMACOBOIO KPUIIKOIO, SO M

30epiraHHs pEakTHUBIB I TMPOBEACHHS
MPAaKTHIHUX POOIT, JEMOHCTpAmiiHUX Ta
nabopaTOPHUX JOCII B

10

100
100

2.9. KpaneabHuus lycrepa
Jlis 0THOPA30BOTO O3YBaHHA IHAMKATOPIB Ta IHIINX PO3YUHIB, 3 HOCHKOM

Jis BOOHMX pO3UYMHIB NyTiB Ta KHUCIOT Ha
IHIUKATOPH.
B3aemopis IyTiB 3 KHCIOTaMHU B PO34HHI

50

2.10. Excuxartop 0e3 kpaHa
Jlnst BUCYIIyBaHHs pE€YOBHH 1111 BAKYYMOM IIpH KIMHATHIH TeMneparypi.
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30BHINIHIN TiaMeTp KpUIIKy - 150 MM
2.11. Koabou [IpaBuna Oesmekn mig dYac poOOTH B
Jnst GinbTpyBaHHS, MPUTOTYBaHHS PO3YHMHIB, BUIIAPIOBAHHS, IEPErOHKH, TUCTUIIALIT Ta CHHTE3y | XiMiyHOMY KaOiHeti. [IpuifoMn MmoBOKEHHS
B JJaDOpaTOPHHUX YMOBAX SK JOMOMIKHHH MOCY]l IPH HarpiBaHHi. Burortosieni 3i ckia rpynu TXC: 3 51a00paToOpHUM MOCYJOM, IUTaTHBOM 1
konba xoHiuHa Epnenmetiepa 3 mmpokum ropsiiom KH-2-200-50; HarpiBHUMU MPHIIaJaMu. 2 - 20*
KoJ10a KoHi4Ha TUITy KH 3 IMITIHAPUYHOIO FOPJIOBHHOI0, 00’ €M - 50 mut; Bynosa nonym’s. 2 - 20*
KoJ10a KoHi4Ha TUITy KH 3 I HAPUYHOIO TOPIOBHHOI0, 00’ €M - 100 Mut; JocnijpkeHHsT  BJIACTUBOCTEH  OCHOBHHX 2-20*
Kosba koHiYHa THITy KH 3 MITIHAPHYHOIO TOPIIOBHHOIO, 00°eM - 250 mit; KJIaciB HEOPTaHIYHHUX CHOJIYK. 5
KOJI0a KPYTII0OA0HHA THITY KH 3 HMITIHAPUYIHOIO TOPIIOBHHOIO, 00’eM - 50MIT; Po3B’s13yBaHHS €KCIEPHMEHTAIIBHUX 3334 2-15*
KoJI0a KpyTrioioHHa THITy KH 3 IUITIHIPHUYHOIO TOPIIOBHHOIO, 00°eM - 250Mut; 2
Koiba MipHa JUIS BHTOTOBJICHHS pO3YMHIB TOYHO 33/1aHOI KOHIEHTpamii i3 QikcaHamiB 5
(cranmapT-THTpPiB) 200 HaBaXKOK, 00°eM — 100 Mi1, KJI1ac — 2, Ma€ MPUTEPTHH CKISTHUN KOPOK;
Komba MipHa JUIS BHTOTOBJICHHS pO3YMHIB TOYHO 33/aHOl KOHIEHTpamii i3 QikcaHamiB 2
(cranmapt-TUTpiB) 00 HaBaXKOK, 00°eM — 1000 M1, KJ1ac — 2, Ma€ MPUTEPTUI CKITHUI KOPOK;
KoJIOa TUIOCKO/IOHHA THITy 1 3 IMIIHAPHUYHOIO TOPJIOBHHOIO Ui 30MpaHHs rasy, CIaIOBaHHS 2 - 20*
PEUOBHH, IPOBE/ICHHS 1HIIMX XIMIYHUX peakiii, 06’eM - 250 mur;
KoJI0a II0CKOIoHHA TUMy [1 3 IMIIHIPUYHOO TOPIOBUHO, 00°eM - 500 M 5
2.12. Kpann JoOyBaHHs aMoOHiaky B JabOpaTOPHUX
Jnst cknamaHHsS pPi3HMX TNPHIIAJiB, anapariB, eKCIEPUMEHTAJIbHHUX YCTAHOBOK, SK CKJaJOBa | yMOBaX Ta pO3YMHEHHS HOro Yy BOJi
JacTHHA ra3oMeTpa (“dbonTan”)
A) xpan tuny K1X-1 cinyckauii ogHOX010BHH, HOMiHaNBHUH & — 1,6 MM; 2
B) xpan Tairy K3X—1 3’ennyBanbHul TpUX0A0BHH, @ — 2,5 MM 1
2.13. Boponkn Po3nineHHst HEOAHOPIHOT CyMirTi.
s mepenuBaHHS pinuH i GinbTpyBaHHS (32 JOMMOMOTOIO IMANIEPOBOTO (BiIBTpa): [lepenmBaHHS pO3YHHIB PEIOBUH
A) Boponka naboparopna B - 36x50, @ 36 MM, Bucota 50 mm; 2-20*
b) Boponka naboparopna B - 56x80, @ 56 mm, Bucora 80 mm; 2-20*
B) Boponka maboparopHa B - 75x110, @ 75 mm, Bucota 110 mm; 5
I') Boponka naboparopsa B - 100x150, @ 100 mm, Bucota 150 Mm 2
2.14. Jloxka nopueassnoBa Ne 1 a6o j10kKa-mmartenb Po3ineHHst HEOTHOPITHOT CyMiTIT 2 - 20*
Jiis mepeHeceHHs HeBEIMKHX KUTBKOCTEH TBepANX a00 PiIKUX PEUOBHH.
Jowxuna — 120 mm. Marepian — noprensHa. i1 mepeHeceHHs HEBEITMKHUX KiTbKOCTEH TBepIuX
abo pigkux pedoBuH. KomOiHOBaHMIT MOPIIENTHOBHH BHPiO
2.15. MeH3ypku BuroTtoBneHHs! BOIHUX PO3YHHIB i3
s BUMiproBaHHS 00’ €My PiIMHM, IO HAJTUBAETHCS a00 BIUIMBAECTHCS Y MEXaxX MOBHOI EMKOCTI | 3aJJaHMMH MaCOBUMH YaCTKaMU PO3UNHEHUX
a00 YaCTHHU EMKOCTI, Ta BiJICTOIOBaHHS PiIUHU: pEYOBUH
A) MeH3ypKa ckiisiHa 0e3 HixKKH, 00’ eM — 50 M, 2 - 20*
b) mensypka ckisiHa 6e3 HixkH, 00’ eM — 100 mut; 2
B) men3ypka ckisiHa 6e3 HixKKH, 00’ eM — 500 mu 1

2.16. IlineTkn

BuroToBiieHHs1 po3unHIB
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Jnst BiAMIpIOBaHHS TOYHOro 00'eMy piAMHM Bij OyIb-sIKOi MO3HAYKW A0 3JIMBHOTO KiHYHKa,
BEpXHs BiIMITKa Bi/IMOBiIa€ HOMiHATIBHIA MICTKOCTI:
A) mineTka BUMIpIOBaJIbHA 3 MOJUIKaMH, 00 €M - 5 MJT; 3
b) minerka Mopa, 06’em — 10 mu; 2
B) nozatop mabopaTtopHui MeXaHIYHIH 3 HAOOPOM HAKOHEYHHUKIB 1
2.17. Crakanu [IpakTiuna pobora:
Jnst GineTpyBaHHS, BUNAPIOBAaHHA Ta MPUTOTYBAaHHS PO3UYHMHIB Yy Ja0OpaTOpHHX yMoBax. | Po3aisieHHst HeoqHOPiAHOT cyminni
Burorosneni 3i ckia rpymu TC:
A) cTakaH BUCOKHIA 3 HOCHKOM, 00’ eM —100 M, 2 -20*
B) cTtakaH BUCOKHII 13 3TUBHUM HOCHUKOM, 00’ eM —1000 mur; 1
B) crakan BHCOKHIi 3 HOCUKOM, 00’eM — 150 mu; 5-30*
I') crakaH BUCOKHUI 3 HOCHKOM, 00’ eM — 400 mut; 5
I) cTakan BUCOKHIA 3 HOCHKOM, 00°eM — 50 MiT; 10 - 50*
J1) cTakaH BUCOKHU 3 HOCUKOM, 00’ eM — 600 mut; 2
E) crakaH HU3bKHH i3 3IMBHUM HOCHKOM, 00°eM — 250 MM 5
2.18. Ctynka nopuejsiHoBa 3 TOBKaYHKOM [onpiOHeHHs peuoBHH 2 -15*
Jlnst MexaHIYHOTO MOAPIOHEHHS PEUOBHH.
Marepiai - nopuensHa
2.19. Huaingpu BuroroBneHHS BOTHUX PO3YHHIB i3
st BUMipIoBaHHS 00’ €My PiZIMHH, IO HAJTMBAETHCS 200 BiATIMBAETHCS Y MEXKaX ITIOBHOI €MKOCTI | 3a/laHIMH MacOBHMH YaCTKaMH PO3UMHEHHUX
a00 YaCTWHU €MKOCTI IMITIH/Ipa: pedoBuH. P030aBiIeHHS pO3YHHIB.
A) nwtiHgp MipHUH 3 HocuKoM, 06’em 100 mi; BumiproBanus TyCTUH PEYOBHH 2-15*
B) muninap MipaHit 3 HOCUKOM, 00’ eM 250 M, apeoMeTpaMu. 2-15*
B) muninap Mipauii 3 Hocukom, 06’em 500 mi JoOyBaHHS KHCHIO 3 TiIpOTE€H MEPOKCHIY, 2
30upaHHsl, TOBEJICHHS HOTO HAsIBHOCTI.
BuHroToBiieHHSI BOAHUX PO3UYHUHIB i3
3aJJaHUMH MaCOBUMH YaCTKaMHU PO3YHMHEHUX
peyuoBUH
2.20. Yamui JlemoHcTparis 30upaHHs KHCHIO
Jis BUMaproBaHHsS 9aCTKOBOTO ab0 JI0 CyXOro 3aJIMIIKY, KpUCTai3alli: BUTICHEHHSM TIOBITPS Ta BUTICHEHHSIM BOZH.
A) yama kpuctanizauiitna tamy 174/2000. Mo)xe BUKOpHUCTOBYBATHChH Mij yac 30MpaHHs ra3iB | JlemoHcTpamiss  TeruoBHX  edekTiB  1pu 1
METOJIOM BUTICHEHHS Boau, 00’ eM - 2000 mur; PO3YMHCHHI JICSKUX PCUOBHH.
b) wama xpucranizaniiina tuny 174/3500. Moske BUKOPHCTOBYBATHCH JJIsl OXOJIOIKEHHS BoAoo | JloOyBaHHS KHCHIO 3 TipOTeH IEpOKCHAY, 1
a00 posoM, 00°eM - 3500 M, 30upaHHs, JOBEJCHHS HOT0 HAsIBHOCTI
B) vama kpucranizauiiina tumy 174/900, 06’em - 900 M 2-15*
2.21. Yamkn Po3nineHHst HEOAHOPIIHOT CyMiTi.
Jlnst BUnaproBaHHS 4acTKOBOTO 200 710 CyXOro 3ajMLIKY. HocnixenHs Gi3NYHUX 1 XIMIYHAX SBUILL.
Marepian — moprensiHa; JleMoHCTparlisi TOpiHHS OCH3EHY.
A) damka BHNaproBaJibHAa KPYTIIOA0HHA 3 HOCHKOM Ne 2, 06’eM - 50 mu; Po3mineHHs HeoqHOPITHOI cyMirmTi 2 - 15*
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1 2 3 4
b) yamka BumaproBanbHa KpyriogoHHa 3 HOcukoM Ne 3, 06°em - 100 mu 2
3. O0sagHaHHA T 3.1. AnoHx Kommmekrytowi 10 ~ YCTaHOBOK st
Nnocy/ cneuniajbLHoro [purepri uwtidu 14,5 MIEPETOHKHU
TMPU3HAYEHHS
3.2. JinnnbHa jilika Tuny B/ JleMOHCTpauisi pO3AUICHHS  HEOAHOPITHOT 3
Jyis BiTOKpEMIICHHS IBOX PiJIUH, IO HE 3MIIIYIOTHCS (3 K0JI00K0 Bropiia st 1oOyBaHHS ACIKHX | CyMIllni
rasis (xJ10py, cipkoBoHi0)). Konyc 29/32 TOCT 8682-93. O6’em — 100 mn
3.3. KoJi0a neperiHHa 3 HUKHbOIO BiABiTHOIO TPYOKOI0, 00’ €M 250 M JloOyBaHHSI KHCHIO 3 TiJPOTeH NEPOKCHITY. 2
Konba neperiHHa 3 HUKHBOIO BiIBIZIHOIO TpyOkoro (kosdoa Bropua). [ns pextudikarii pizHux | 30MpaHHS KHUCHIO BUTICHEHHSIM IOBITpS Ta
piauH pu atMochepHOMY THCKY i y Bakyymi. O6’em 250 mu BHUTICHCHHSM BOJIH.
JoOyBaHHS ecTepy
3.4. MigHa cnipanab Busenenns Kapbony, Iimporeny, Xiopy B
Migauit npit ToBoirHOIO 1,5 MM Ta moxuHO 20 - 30 cM, CKpydeHHil y cripaih Ha KiHII OpTaHIYHHUX PEYOBHHAX. 2-15*
OKHCHEHHS CITUPTY IO AJIBACTIY
3.5. ITanbHUK yHiBepcaJbHUM JeMoHCTpamis CHAMOBaHHA TPOCTUX 1 1
Jnst IeMOHCTPYBaHHS TOPIHHS OJHOTO Ta3y B aTMOcdepi 1HIIOTO. CKJIQJIHUX PEUYOBHH
CkusHUHA KOpITyc 3 O1YHUM BiJIBOJIOM i BHYTPIIITHBOIO Ta30BiABIIHOIO TpYyOKOt0. BepxHsa yactuHa
BHYTPIIIHBOI TPYOKH BUKOHAHA 13 TEPMOCTIHKOrO CKJIa
3.6. lIpuaagu nnsa feMoHcTpaniii Ta Kocainis: JleMOHCTpallisi eKCIIepUMEHTaIBHOTO
A) mpunaj s BU3HAUCHHS CKJIa Ty MOBITPSI. BCTAHOBJICHHS MPHOIN3HOTO 00’ €My KHCHIO
CkJi1aziaeTbest 31 CKIISTHOTO IMiIiHpa abo OyTis Oe3 JHa 3 KOPKOM 3BEpXY, y SIKUH BCTAaBISETHCS | B MOBITPI 1
JIOKeYKa JAJIsl CHATIOBAaHHS PEYOBHMHU. byTens Mae moainku (3a 00’eMoM, He MEHIIE 5) Ta MOXKe
OIyCKaTHCh Y KpUCTaNi3aliifHy YaIry OUIbIIoro Jiamerpa, 00’eMoM He MeHIe 250 mur;
b) npunan nuist noOyBaHHs rasis. JloOyBaHHsI KHCHIO 3 TiJIPOT'€H IIEPOKCH]LY,
Cknamaetbes 3 MpoOipkd 3 OIYHMM BIiBOJOM MM Ta3iB, BOPOHKH 3 JOBI'HIM BIAPOCTKOM, | 30MpaHHsI, JOBEACHHS HOTO HAasBHOCTI. 2-15*
BCTaBJICHUM y TYMOBY IPOOKY, YaIllOK-HACAJO0K 3 OOPTHKAMH 1 OTBOPaMH B JHI YaIlOK, Ta30BiABiNHOI | JleMoHCTparis TOpiHHA napaginy,
I'yMOBOi TpyOKH, HAKOHEUHHKA, MIPY>KMHHOTO 3aTickava. [Ipu mpoBeneHH] AOCHiliB B YalIKM-HACAJAKN | BU3HAUEHHA HOTrO SKICHOTO CKJIaxy 3a
MIOMIIAE€THCSI TBEP/IA PEUOBHHA; MIPOLyKTaMH 3TOPSHHSA
B) npunag muist inroctparii 3a1eXHOCTI IIBUAKOCTI XIMIYHUX peakIiil Bix yMOB.
Cxiagaerbest 3 JBOX TOCYyAMH JlaHAOnbTa, MBOX CHIIKOHOBUX TPYyOOK 3 JBOMa CKISHUMH | J[eMOHCTpallis  3aJeKHOCTI  IIBHAKOCTI 1
BOPOHKAMH Bropi i IBOMa BHH3Y. BepxHi BOPOHKH 3a1o0iraroTb BUKUAY PiIUHH 3 TPYOOK y pasi Ayke | peakmii MeTamiB (IMHK, MarHii, 3amizo) 3
IIBUJAKOTO Ii MixiOMYy; HIDKHI CIYTyIOTh pe3epByapoM Uil 3a0apBieHOI PIIMHM IIPH 3alOBHEHHI | XJIOPHUAHOK  KHUCIOTOI  Bil aKTHBHOCTI
TpyOOK MO ycii mOoBXkMHI ImKamu. ManomeTrpuuHi TpyOKu 1 mocyamHu JlaHmonmpTa 3'€QHYIOTBCS | METay Ta KOHIEHTpAMii KHCIOTH
CHJIIKOHOBUMHM TPYOKaMM 3 T'yMOBMMHM IpoOKaMu Ha KiHUsX. IIpuian 3mMoHToBaHuil Ha miatdopmi 3 | JlaGopaTopui mocimm:
OI(POBAHOIO IIKAIIOIO; OKHCHEHHS CITUPTY JI0 adbAETimy.
I') mpunaz U1t OKUCHEHHS CIUPTY HaJ MiIHUM KaTajli3aTopoM. JleMoOHCTpauiiHuii ~ JOCHIZ ~ OKHCHEHHS
CknaziaeTbes 3 IOCYAUHU-PEAKTOpa 3 TyOycOM i BIAsHOIO B IOCYIUHY I'a30BiABIIHOI0 TPYOKOIO. | eTaHoiy.
V ropioBuHy HOCYIUHU-PEAKTOpa BCTaBIEHAa I'yMOBa IpoOKa 3 MifHo0 cripamo. o cknany npunany | JleMOHCTpaIiiHui JOCIix «AJIKOTECTEPY 1-2*

BXOJINTH I'YMOBa I'pyIIa /Il HarHiTaHHS TOBITPSI Ta KOMIIJIEKT TYMOBHX TPYOOK;

JleMoHcTpauis 100yBaHHS ecTepy
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I) mpunan mist inrocTpaii 3aKoHy 30€pEKEHHS MaCH PEYOBUHH.

CkiagaeTbes 3 1BOX NMOCyAuH JlaHaoybTa 3 METaNeBUMHU JTY)KKaMH 1 BCTABJICHUX B TOPJIOBHHY
MOCYIMH TyMOBUX mpoOok. Ilin yac poOOTH 3 mpuiiajioM BUKOPUCTOBYIOTH Bar. Jlms imroctparii
3aKOHY 30€peXEeHHS MacH PEYOBHH JOLIIFHO BHUKOPHCTOBYBAaTH JBI mocyauHu Jlanmonbra. Y HHX
MIPOBOJIATH XIMIUHI peakilii 3 SICKpaBO BUPAKCHUMH O3HAKAMH: 3MiHOIO KOJIbOPY, BUATaHHIM 0Cay

3.7. lIpodipku ais AeMOHCTpaniii Ta 1ocainis
A) mpobipka koHiYHa TIeHTpu(pyXkHa O0€3 MomiIoK ab0 3 HHUMH IS 3aCTOCYBaHHI ¥y
HEeHTPU]Y3i, Ma€ BIAMOBIAATH THITY HEHTPUPYTH

JemoHCTpamis qociiny, Mo LUTI0CTpye 3aKOH
30epeXeHHS MacH PeIOBIUH

15

3.8. Ckasinka [Ipexces (mpoMuBHA)
JJis mporrycKaHHA Ta3y uepe3 piAnHY, OCyINTyBaHHS ra3iB.
06’em 250 Mo — 1.
06’em 500 M — 1

JleMoHCTparisl B3aeMOdii KalbIliii OKCHAY 3
BOMOI0, OCIIIKEHHS H00YTOro pO3YHHY
IHIUKATOPOM, TIPOIYCKAHHS BYTJIEKHCIOTO
rasy Kpi3b po34HH

3.9. Tepe3u TexHoximiuni
Jlnst neMOHCTpYBaHHs Oy10BU TEPE3iB Ta JJIsi 3BaXKyBaHHS PEYOBHH.
Crifika Ha miACTaBLI 3 YCTaHOBJICHMM Ha Hid (Ha CTaJleBHX IpPH3Max) PiBHOILUICYOBHM
KOPOMHUCJIOM 3 1HAWKATOPHOIO CTPIUIKOIO 1 3HIMHMMHU IIaJIbKaMHu.
Mianazon BumiproBans 0,05...500 r (a6o 1000 r).
UyTnuBicTh HEHaBaHTAXKEHHUX Tepe3iB 20 Mr.
I"abaputai po3mipn He MeHmre 400 x 400 x 150 MM

Hocnin, 1o UIFOCTPYE 3aKOH 30epeeHHS
Macu peYOBUH

3.10. XonommapHuku Tumy XIT
st 0OMiHY TeIuta IBOX MOTOKIB, OXOJIOKCHHS Ta KOHICHCAIlii AP PiIvH:
A) 3araipHa nopxuHa — 300 MM, BUKOHAHHS 3 KYJIBKOBOIO TPYOKOI0, 6 KYJIBOK;
B) 3aranpaa moBxkuHA — 400 MM, BUKOHAHHS 3 KYJIBKOBOIO TPYOKOKO, 8§ KYJIBOK

JemoHcTparis no0yBaHHS
MPUHIUIY POOOTH XOJIOIUIbHUKA

ecrepy,

3.11. IlltaTuB AJd NineTok i 6ropeTok

s ycTaHOBKH, 30epiraHHs Ta CYIIiHHS MIMETOK 1 OIOPETOK.

Marepian: momietwieH abo momimporminieH. Moxe MaTH MeTalleBy OCHOBY. KoHCTpyKIis
nependayae MOXJIMBICTh 3MIHHM BHCOTH PO3TalllyBaHHS BepXHIX IuCKiB. OpieHTOBHI rabapuTHi
po3mipu 220 x 220 x 425 mm

4. Kogexkuii

4.1. Kosekuist «BosokHay
Cxuman;
3pa3sky HATYypaJIbHUX BOJIOKOH: JIbOH, 0aBOBHA, BOBHA, IIIOBK;
3pasky MiHEpaJbHUX BOJOKOH: a30€CT, CKIIOBOJIOKHO;
3pa3Ky XIMIYHHX BOJIOKOH: KaIlpOH, JIABCAH, HITPOH, BiCK03a;
3pa3Ky TKAaHHWH, BUTOTOBIICHUX 13 JIAaHUX BOJIOKOH;
JlaMiHOBaHAa BKJIAJIKa, 1110 MICTUTh iH(OopMaIlio Mpo BIACTUBOCTI BOJIOKOH.
Mo>KIIMBUH 1HIIMH CKJIa] KOMEKIT

JemoHcTpaliii 3pa3kiB macTMac,
CHHTCTHYHHX BOJIOKOH, KayquiB

4.2. Koaekuia «MinepaabHi 106puBay»
HasBHiCTP TaMiHOBaHO! BKJIQJKH, IO MICTHTH iH(QOPMAINIO MPO BIACTHBOCTi, BUPOOHHUITBO i
BHKOPHCTAHHS MiHEPAJIbHUX JIOOPHB.

OsnaliomiieHHs  3i
J0OpHUB.
OsnadiomnieHHs 31 3pa3kaMu  QocdopHux

3pa3kaMun a30THUX

2-15*
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Cknan:
A) a3oTHi n00puBa:
kap6amin (cewoBuna) [ CO(NHy): ];
amoniauna cenitpa [ NH4NOs |;
Harpiesa (Yuiiiceka) cemitpa [ NaNOs |;
cemitpa kanbiriesa [ Ca(NO3z), ];
amoHi#t cymsdar [ (NH4)2SO04 ];
B) docdaTni nobpusa:
cynepdocdar nmoasiitauii [ Ca(H2POs), - 2H20 ];
amodoc [ NHa(H2PO4) 1;
B) kaniiini noopusa:
kaniid xnopucruii [ KCI J;
kaniid HitpaT [ KNO3 | (Takok MOXHa 3apaxyBaTH 1 IO a30THUX T0OPHB);
I') BanHskoBi nOOpHBa:
nonomitose 6oporiHo [ CaCOs + MgCOs ];
I) mikpomoGpuBa:
3amizauit kynopoc [ FeSO4 ;
marHiii cynbgar [ MgSOa |;
1) xomrurekcHi moOpuBa:
niamogocka;
HiTpodoCKa;
HiTpoamodocka.
Mo>KIUBUH 1HIIWH CKIIa] KOMEKIiT

J00puUB.
OsHaliomyeHHS 31 3pa3kaMu  KaJlildHHX
n00puB

4.3. Kouexuisa «3pa3ku NpocTUX pe4OBUH

Ckian:

MarHii;

IMHK;

3a1i30;

Mijib;

rpagir;

cipka;

Opom (imiTarrisi)

O3HalioMIIeHHS 31 3pa3KaM# MPOCTUX
peuoBUH

2-15*%

4.4. Koueknia «Kam’siHe Byrijuisi i IpogyKTH Horo nepepooxm»
HasiBHicTh TaMiHOBaHOT BKJIaIKH, HA SIKill 300pa)KEHO CXeMY KOKCYBaHHS KaM STHOTO BYTLIIJIA.
Cknan:
A) ByTiIA 1 IPOAYKTH HOTO MEepepoOKH: BYT1ILIL, KOKC, KOKCOBHH T'a3, aMOHiauHa BOJA;
B) wminepansHi 106puBa;
B) mpoxykté mepepoOkm Kam SHOBYTIIBHOI CMOJH: TeK, OeH3eH, Ha(TaliH, (eHameTu,
OapBHUKW, aH1JIiH, caxapuH, PEeHoII, TTacTMaca;

OsHalioMiIeHHS 31 3pa3KaM¥ HaTOIPOAYKTIB
1 IPOAYKTIB KOKCYBaHHS KaM’sIHOTO BYTLIs

2-15*
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I') roproui, BUOyXOBi Ta OTpyHHI PEYOBUHH - IMITOBaHI.
Mo>KIMBUH 1HIIWH CKIIaL KOMEKIT

4.5. Kouexknisa «Kay4yyk Ta NpoayKTH Horo nepepooxm» 2-15*

Cknan:
OyTHIIKay4yK;
KpEeMHIH-OpTaHigHIi a00 CHIIIKOHOBHUI Kay4yK;
CHHTETHUYHUH Ta HaTypalbHUM JIATEKC;
HaTypaJbHUN KaydyK;
ryma.

MokIUBUH 1HIINI CKIIa KOJEKIIT

JlaGopaTtopHi nociigm:

[TopiBHSIHHS BIaCTHBOCTEH KaydyKy i TyMH.
JemoncTpauii: 3pazku macrmac,
CHHTETHYHUX BOJIOKOH, Kay4yKiB

OsHalioMIIeHHA 31 3pa3KaM¥ METaiB i 1

4.6. Kojekuia «MetaJju i ciiiaBm»
CILIABIB

Ckian:
YaBYH;
CTajb;
LUHK;
Migp;
ANIOMIHI;
CBHUHELD,
0JI0BO;
THUTaH.
MoxuBUH 1HIIWI CKJTa]] KOJEKIIT
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4.7. Kouexunia «Hadra i npoaykry ii nepepodxm»

Cknan:

cupa Hara;

OCH3MH;

TOIYCH;

030KEpUT;

Ha(TOBUIA ra3;

nieTponeitanii edip;

O€eH3HH;

JIrpoTH;

rac;

ra30Mb 1 Cosp;

BazeliH 1 napadiH;

Kay4yK;

rlacTMaca;

MasyT;

COJISIPOBE MAcJIo;

BEPETCHHE MacJo;

MalIHHE MacJo;

LIJIHJIPOBE Macia;

TYZIpOH;

KPEKIHI-Tac 1 KPeKiHr-0eH31H;

BKJIQJIKA 31 CXEMOIO MEPErOHKH Ha(TH 1 MepepoOKH Mas3yTy.
I"oproui, BUOYXOBI Ta OTPYiiHI pe4OBHHH - iMiTOBaHI. MOXKIMBUI IHIIMH CKJIaJ KOJEKIIii

Os3HalioMiIeHHA 31 3pa3kaMy HaTOMPOIYKTIiB
1 IPOAYKTIB KOKCYBaHHS KaM’sIHOTO BYTLIS

2-15*%

4.8. Koaexkuisa «Ilaauso»
HasiBHICTh JTaMiHOBaHO! BKJIAJIKH, 1[0 MICTHTh IH(OpMaIllil0 MPO BIACTHBOCTI PI3HUX THUIIIB
MaJinBa, rajly3i iX BUKOPUCTAHHS 1 BEJIUKI POJAOBUIIA.
Ckian:
JIepeBHHaA;
coJoma;
Top(;
Oype Byrius;
KaM’siHe BYT1ILISL;
AHTPALINT;
TOPIOYM ClIaHellb;
MTYYHI BUAM NaiauBa (KOKC).
MookIuBHH 1HIIWIH CKITIa KOJEKIT

O3HaifoMIIeHHS 3 pI3HUMH BUJJAMHU TTaJBa

2-15*%




87

4.9. Konexuis «Iliactmacn»
HasiBHICTh JTaMiHOBaHOT BKJIAAKH, 10 MICTHThH iH(OpMaLilo mpo BIACTUBOCTI, BAPOOHUITBO 1
BUKOPHCTAHHS IUIACTMAC.
Cknan:
moJTieTuiIeH (TpaHyIn);
TIOJIBIHLTXIIOPHUT;
TIOJITIPOTIiJICH (TPaHyIIn);
BHpiO i3 mOMieTHIICHY;
MIOJIICTHPEH yIApOCTIHKUH (TpaHyJIH);
BHPiO i3 MOJIMPOMIICHY;
BUPIO i3 MOMICTUPEHY yAAPOCTIHKOTrO;
MOJICTUPEH OJIOUHUI (TpaHyn);
BUPiO i3 mOTICTUPEHY OJIOYHOTO;
BUPOOH i3 MIHOTOJICTUPEHY;
MOJIBIHIIXJTOPUT;
BIHIIUTACT KaJIAHAPOBaHUIA;
HOJIMETHIMETAaKPHUIIAT;
MHOTIOJIypEeTaH;
IUTIBKA IOJIIETUIIEHOBA;
IUTIBKA MOJIIETUIICHOBA apMOBAHa,;
IUTiBKA MOJIBIHUTXJIOPUIHA;
TEKCTOJIT 1 CKIIOTEKCTOJIIT.
Mo>KIUBUH 1HIIWH CKIIa] KOMEKIiT

[opiBHSIHHS BIacTHBOCTEH
TEPMOIUIACTUYHHX 1 TEPMOPEAKTUBHHUX
noJsimMepis.

JemoncTpanii 3pa3kiB macTMac,
CHHTETUYHUX BOJIOKOH, KayTIyKiB

2-15*%

4.10. Konekuis «Pyau meranip» ado «MiHepajam»
Ckian:
OOKCHT;
reMaTHT;
JINMOHIT;
MipuT;
XaJbKOIIPHT.
Mo>KIIMBUH 1HIIMH CKJIa] KOMEKIT

O3HalioMIIeHHS 31 3pa3KaM¥ METANIYHUX Pyl

2-15*%
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4.11. Kojexuis «Cki10 i BupoOn 3i ckia»
HasiBHiCTh TaMiHOBaHOT BKJIaJIKH, Ha sIKili 300pa)keHO XiMiuHI OpMYJIH 3pa3KiB, CTaAli IUKIIB
BUTOTOBJICHHS CKJIa, TEXHOJIOT1] 0OpOOKH CKJIa JIsi OTPUMAaHHS PI3HOMaHITHUX HOTO BHIIIB.
Cknan:
KBapII;
Kpeina,
MOJILOBHH IITIAT;
coja;
MarHesmur;
Oapur;
KpioJiT;
HATpiro KpeMHe(TOpHT;
cipka i cnonyku ®epymy;
CKJTIO BiKOHHE;
CKJIO Bi3EPYHKOBE;
MOJIOYHE CKJIO;
CKJIO TPHUILIEKC;
J3epKaJIo;
OpraHiuHe CKIIO;
CKJIOHHTKA;
CKIIOCTPIYKa,;
CKJIOTEKCTOJIIT.
Mo>KIUBUH 1HIIWH CKIIa] KOMEKIiT

OsHaiioMIIeHHS 31 3pa3KaMy IPUPOTHUX
CHJIIKATIB

2-15*%

4.12. Konekuist «YaByH i craiab»
HasiBHICTh J1aMiHOBaHOT BKJIAAKH, 110 MICTHTh 1H(OpPMALiI0 PO BIACTHBOCTI, BUPOOHHULTBO 1
BUKOPHCTAHHS YaBYHY 1 CTaIi.
Ckian:
MArHITHHHA 3aTi3HSIK;
YEPBOHUH 3aITI3HSK;
Oypuii 3aITi3HSK;
KOKC;
BaITHSK;
IIJIaK;
YaBYH;
BHPOOH 3 YaBYHY;
(dbepomapranerlrp;
dhepoxpom;
CTaJIb KOHCTPYKITiHA;
CTaJIb TOHKOJIMCTOBA;
HepIKaBiloya CTajb;

O3HalioMIeHHS 31 3pa3KaMK YaByHY i cTaii
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CTaJIb OLIMHKOBAHA;

BUPI0 i3 YOPHOT cTaii;

BUpI0 i3 3arapTOBaHOI cTai;

BUPIO 31 CTali 3 HOKPUTTSIM.
Mo>kIuBHH 1HIINIH CKITIaT KOJEKIIT

5. Moaeai

5.1. MoaeJi nemoHcTpauiini
A) Mopenas aToMa 1eMOHCTpaniina:

JUTSL HAOYHOTO TIPE/ICTABIICHHS IDIAHETAPHOI MOJIENI aTOMa 3 MOKIIMBICTIO BU3HAUEHHS KITBKOCTI
YaCTUHOK (TIPOTOHIB, €JIEKTPOHIB HEHTPOHIB). MOMIENb CKIaIa€ThCS:

MarHiTHa OCHOBa, 3aKpiIlJicHa Ha MTAaTHBI ab0 Ha HDXKaX, B AKii rpadidHo BHIiIEHa 00JIacTh
sapa (He MEHILe TPETHHH Bijl 3arajlbHOTO Po3Mipy); Ha MEBHUX BIJCTAHSX BiJ sApa HAaHECEHI KUIbLS —
€HepreTUYHI piBHi;

60 MarHiTiB Kpyrioi GopMu, Ha SIKHX HAHECEHI MO3HAYKH «1», «-», a00 KOTHOT MO3HAYKHU
(o 20 MarHiTiB KOKHOTO THITY)

JlemoHcTpanmii:

Mopeii aToMiB.

Po3MimieHHs eJIeKTPOHIB Ha €HEPTEeTUIHHIX
PIBHSX.

KpucraniuHi rpaTkul pi3HUX THITIB.

PeuoBuHM aTOMHO1, MOJIEKYJIIPHOL Ta HOHHOI
OynoBu

B) Mopaeab qeMOHCTpaliliiHa KPUCTAJIYHOI IPATKH ajiMa3y:

JUIL ICMOHCTPYBaHHS aTOMHOI CTPYKTYPH KPHUCTaIiuHOI rpaTku ajimaszy. YopHi MIacTUKOBI
KYJIBKM 3 OTBOpaMH, PO3TallOBaHUMHU Mia KyroMm 109°28° onmH BiJHOCHO OJHOTO, IJIACTHKOBI 200
METAJICBI CTEPIKHI — «3B 3K OJJHAKOBOI JOBKUHH, ITiICTABKA

B) Mopeas femoHcTpaniiiHa KpucTaJiyHoi rpaTku rpadiry:

JUIsL IEMOHCTPYBaHHsI aTOMHOI CTPYKTYpPH KPHCTaJiuHOI rpatku rpadiTy, YOpHI ILIACTHKOBI
KYJIbKH 3 OTBOPAMH, PO3TAIIOBAaHUMHU I1iJ] KyToM 120° OfMH BiIHOCHO OJHOT'O B ILIOIIMHI, ACAKI KyJIi
MICTATh NEPHEHAMKYJSPHUA OTBIp J0 IUIOLIMHU IHIIUX OTBOPIB, IJIACTHKOBI CTEPXKHI — «3B’S3KN»
Ppi3HOI TOBXWHH, ITiJICTABKa

I') Mopaesb feMoOHCTpaliliHA KPUCTATIYHOI IPATKU HOOy:

JUIsL IEMOHCTPYBAHHS MOJICKYJISIPHOI CTPYKTYPH KPHCTAIIYHOT IPATKH HOMY, 3€JIeHI IIIaCTHKOBI
KYJBKH OJHAKOBOTO PO3MIpy (IOMYCKAIOTBCS «3IIBOEHI» KYIBbKH), TNIACTUKOBI CTEPKHI — «3B’S3KM»
Ppi3HOI TOBXWHH, ITi/ICTABKA

r) Mogeanb 1eMOHCTpaLiiiHA KPUCTATIYHOI IPATKHU JIbOAY

JUISL IEMOHCTPYBAHHS MOJIEKYJISIPHOT CTPYKTYpH KPHCTaJIIYHOI IPaTKU JIbOAY (BOJM), YEpBOHI
(Ourpmi 3a po3mipom) Ta OuIl (MeHIN 3a PO3MIPOM) IUIACTHUKOBI KYyJBbKH, IUIACTUKOBI CTEPXKHI —
«3B’SI3KW» Pi3HOT TOBXHWHH, TiJICTABKa

) Mopneans neMoHcTpaniliHa KpucTaaiynoi rpaTku kapoou(IV) oxcuny:
JUI IEMOHCTPYBAHHS MOJEKYJISPHOI CTPYKTYPH KpHCTamigHOi rpatku kapbon (IV) okcumy,
YEepBOHI Ta YOPHI IUTACTHKOBI KYJbKH, INIACTUKOBI CTEP)KHI — «3B’SI3KMY, TiICTaBKa

E) Mopens aAeMOHCTpaniiiHa KpUCTAJIYHOI IPaTKH HATPiH Xaopuay:

JUI1 AEMOHCTPYBaHHA HOHHOI CTPYKTYPH KPHCTAJTIYHOI IPaTKH HATpPid XJopuay (kam’sHOI
couti), 3eneHi (Oimbmi 3a po3mipoM) Ta cipi (MeHIi 32 Po3MipoM) TUIACTHKOBI KYJIBKH 3 OTBOpamH,
PO3TaIIOBaHUMH ITi1 KyToM 90°, IIacTHKOBI CTEPIKHI — «3B’3KM» OJTHAKOBOI JIOBXKHMHH, MiACTaBKa

€) Mopeas feMoOHCTpaNiiiHa KPHCTAJIYHOI IPATKH 3a71i3a:
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JUIL  TEMOHCTPYBaHHS 00 €MHOLICHTPOBAHOI CTPYKTYpH KPHCTAJIIYHOI TIpaTKu 3aji3a,
TUIACTUKOBI KYJIbKH OJTHAKOBOTO KOJIbOPY, IUTACTHKOBI CTEPKHI — «3B’SI3KMY, MiACTaBKA
7K) Mogeas feMoHcTpaniiiHa KPUCTATIYHOI IPATKH MArHiio: 1
Jnst 1eMOHCTpYBaHHS T'eKCaroHaIbHOI CTPYKTYpPH KPUCTaNiYHOI IPaTKM MarHito, IIacTHKOBI
KYJIBKH OJTHAKOBOT'O KOJIbOPY, IUIACTHKOBI CTEP)KHI — «3B’SI3KUY, IiICTaBKA
3) Mopaeanb feMOHCTpaliliHA KPHCTATIYHOI IPATKH Mifi 1
JUIL TEMOHCTPYBAHHS TPAHEIEHTPOBAHOI CTPYKTYPU KPUCTAIIYHOI IPAaTKH Mifi, TUIACTHKOBI
KYJBKH OJTHAKOBOTO KOJBOPY, IIIACTUKOBI CTEPKHI — «3B’S3KI», MiJCTaBKa
6. HaGopu 6.1. HaOip ans ckiaagaHHsa 00’€eMHUX MoJeJieil MoJ1eKyJI (1eMOHCTpaliiiHuil) 1
sl 00’€MHOTO MOJENIOBAaHHS MOJIEKYJI HEOpraHiyHMX 1 opraHiuHux cmnomyk. Cxman: | JlemoHcrparii Moaenel MoseKy:
IUTACTUKOBI KYJIBKH 1 KpIIUICHHS, sIKi O (opMi BIAMOBINAIOTH KOH(QIrypamii OTBOpIiB y KyJbKaX | BYTJICBOIHIB
(mmmiegpryHi abo mapanenemimenHi). Mozeni BizoOpakaloTh MPOCTOPOBE PO3MIIIEHHS aTOMIB Y
MOJIEKYJIaX PI3HHX PEYOBUH 1 CIPUSIOTH (OpMYBaHHIO YSIBICHb NMpo (OPMY MOJEKYIH, 130Mepito
ToII0. MOJiesni aTOMiB MOBUHHI MaTH KOJHOPOBE KOYBaHHS Ta KUJIbKICTh HE MEHIIIC:
Mozeni atomis [igporeny (opamxesuii) — 20;
mozeni atomis Kap6onry sp® (4opuuii) — 6;
mozeni atomis Kap6ory sp? (4opHuii) — 6;
mozeni aromis KapOory sp?, «GeH3eHOBHiT» (dopHuii) — 6;
Mozeni atomiB KapOony sp (dopHHit) — 2;
Mozen atoMiB OKCHUTEHY [UIA TBOX OJMHAPHHUX a00 OHOTO IMOABIHHOTO 3B’ 3Ky (ONAKUTHHI) —
4;
MOJIeJTi aTOMIB HITPOTeHY aMOHIaqHOTO JIJIsl HOHY aMOHIO Ta JJIsl HITPOTpyH (TeMHO-CHHIHN a00
(ioneToBwmit) — 3;
Mozen aToMiB Xiopy (3eneHuit) — 2;
mojeni atomiB Cynsdypy (koBtuit) — 1
6.2. Ha6ip mojeJieii aToOMiB 3i CTepKHSIMU ISl CKJIAAHHS MojieJieiil MoJieKyJl (PO31aTKOBHIA) 2-15*

Jnst MopentoBaHHS MOJIEKYJI HEOpraHiYHMX 1 opraHiuHux crnosiyk. CKiaa: KoJbOpOBi
TUIACTUKOBI KYJIbKM — MOJIEIi aTOMiB, CTEPIHI JIJIsi MOJEIIIOBaHHS Pi3HUX BHAIB 3B’SI3KiB. Y MOJEISIX
aTOMIB il IEBHUM KyTOM MalOTh OYyTH MpPOCBEPJUICHI OTBOPHU JJIsl KPIIUICHHS! CTEPIXKHIB, IO CIIPUSE
JOCSATHEHHIO i Yac MOJICNIOBAHHS NEBHUX BAJICHTHUX KYTiB 1 HANpPaBIIEHOCTI 3B’S3KiB, HEOOXiAHOT
dbopMH 1 CTPYKTYpH MOZIENi MOJIEKyau. Mojeni aTOMIiB IOBHHHI MaTH BIIIOBIIHE KOJHOPOBE
KOJlyBaHHS Ta MaTH KUIbKICTh HE MEHIIIE:

Mojeni atomis ['inporeny (6inmit) — 12;

Mojeni atomiB KapOony (dopHuii) — 6;

Mojeni atomiB Okcureny (4epBoHuit) — 6;

MoJeni atomiB Xiopy (6pom, #on) (3enennit) — 2;

Mmojeni atomiB Hitporeny (cuiit) — 2;

mogeni atomiB Cynbdypy (kKoBTHIT) — 8;

MOJIeJIi aTOMIB OJIHOBAJICHTHOTO eJieMeHTa (Cipuii) — 2;

BurorosneHHsa Mojeneil MoJieKy
BYTJICBOJIHIB.
BuBueHHs iX i30MepiB, KOHpOpMarlii
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MO/IeJIi aTOMIB JBOBAJICHTHOT'O €JIeMeHTa (Cipuii) — 2;
MOJIeJIi aTOMIB TPUBAJICHTHOT'O eJeMeHTa (TeMHO-CipHid) — 2
7. 'padiuni Ta 7.1. Tabauui
JpyKOBaHi 3aco0u A) IlepionnuHa cucrema (kopoTka gopma): Hemonctpauis Ilepioguunoi cucremn 1
JpyKOoBaHa Ha OaHEepHiil TKaHWHI a00 IIACTHKOBIM OCHOBI 3 KOMIUIEKTOM KpIIUICHHSI po3MipoM | XiMiuHuX eneMeHTiB [l. I. Menzneneesa
He Mmerme Hix 0,8 x 0,6 M 3 000B’3KOBOIO iH(pOPMaLi€I0: Ha3Ba €JIeMEHTa, CHMBOJI, Ha3Ba IPOCTOL
PEYOBMHH, BiJHOCHA aTOMHAa Maca, MOPSAKOBHII HOMEp, HyMepamis MepioniB i TPYM, IMO3HAUYEHHS
miarpyn, GopMyJIH BHIIMX OKCHAIB Ta JIETKUX CHOIYK 3 TiIpOT€HOM, JIT€HAA-TTOSICHEHHS
B) Tabauus poO3YMHHOCTI KHCJOT, OCHOB, cojeii i amdorepHux rigpoxkcuaiB y Boai mnpu | BusHaueHHS po3UMHHOCTI pEUOBUH IS 1
Temmneparypi 20 - 25 °C: CKJIQIaHHA peaKiii HOoHHOro oOMiHY
JpYKOBaHA Ha I[yIKOMY KapTOHI a00 IDIACTUKOBIMi OCHOBI 3 KOMIUICGKTOM KPIiIUTCHHS.
IHdopmaris: pO3UMHHICTD KHCIIOT, OCHOB, CoJIel i aM(pOTepHHUX TIAPOKCUIIB Yy BOI NP TeMIeparypi
20-25 °C, nerenma-nosiCHEHHs
B) Pax akTuBHOCTI MeTaJIiB: Bu3HaueHHS MOKIIMBOCTI epediry peaxirii 1
JPYKOBaHUII Ha ILyIKOMY KapTOHI a0O IUIACTUKOBIM OCHOBI 3 KOMIUIEKTOM KpIIUICHHS. | MK METaJIOM 1 KHCIIOTOI0 200 PO3YHHOM
I opmaltisi: enekTpoXiMIYHHUHN PsiJi HANPYT, JereHAa-TI0sICHEHHS coui
I') EnekTpoHeraTuBHicTh eJIeMeHTIB roJIOBHUX IiArpym: Bu3HaueHHS MOJSIPHOCTI KOBaJEHTHOTO 1
TabmuIst abo psin, ApyKoBaHa(Mil) HA IyKOMY KapTOHI a00 MJIACTUKOBI OCHOBI 3 KOMIUIEKTOM | 3B’SI3KY
kpimnenHs. [Hdopmarisi: eleKTpOHEraTUBHICTh €IEMEHTIB TOJOBHHUX HiArPYIH, JIETeHIa-MOSCHEHHS.
MosKke MICTUTH JOJaTKOBY iH(OPMAIIiFO PO padiyCcH eJIEeMEHTIB TOIIO
I) MpaBuia Ge3nexu Ha ypoKax Ximii: Besmneka mix yac ypokiB Ximii 1
iHpopMamis: mpaBmia Oe3MEeKH I Yac ypokiB XiMmii. Moke MicTutu imroctpamii. J[pykoBaHa Ha
IyIIKOMY KapTOHi 200 TIACTHKOBIl OCHOBI 3 KOMIIEKTOM KPIiIUICHHS
7.2. Kommiexrn O3HallOMIIEHHS 3 )KUTTSM Ta JiSUIbHICTIO 1
A) KoMIuiekT mopTpeTiB BHIATHHX XiMiKiB: BHATHUX BYEHUX-XIMIKIB
MicTuTh He MeHmme 10 mopTperTiB MpOBIOHHUX XIiMIKIB Ta iX cTHCHI OiorpadidHi BiZOMOCTI.
HanpykoBaHi Ha Ifynikomy marepi a6o kapToHi ¢popmary A3
8. PeakTuBu 8.1. Ha6ip xiMiyHMX peaKTUBIB:
Ha0ip MiCTUTh MOBHHH TEpelik XiMIYHUX PEaKTHBIB, IO 3aCTOCOBYIOTHCS B KaOIHETI XiMil uis
BHUKOHAHHS JIEMOHCTpAIIMHUX Ta JIADOpaTOpHHUX JOCIIiAiB IPOTATOM HaBYaJIbHOTO POKY
Anrominiit xmopun, 0,05 kr JloOyBaHHSI aTFOMIHIH TiIPOKCUY i 1-5*
JIOBEJICHHS oro amgoTepHOCTI
AwmoHiii quxpomar, 0,2 kr JemoHCTpais XiMi9HIX peakIii, mo 1
CYNPOBOJUKYIOTECS TOSIBOIO 3aI1axy,
BUIJICHHSM Ta3y, BUMAAaHHIM 0Cay,
3MiHOIO 3a0apBJIEHHS], TEIUIOBUM e(heKTOM
Awmowiii HiTpart, 0,1 kr JleMOHCTpallisl TEIJIOBUX SIBHIIY IMiJT Yac 1-5*

PO3YMHEHHS aMOHIIO HITpaTy i 6€3BOJHOTO
KaJbLil XJIOPHIY Y BOAI
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AwmoHii xnopug, 0,2 kr

JleMoHcTpauis 100yBaHHSI aMOHIaKy B
JTa00paTOPHUX YMOBaX Ta PO3UMHEHHS HOTO
y Bozi (“doHTan”)

Aninin (peninamin), 100 mu

B3aemogis aHiiHy 3 XJOPUAHOIO KUCIIOTOIO.

B3aemois aHiiHY 3 OPOMHOIO BOJIOIO

Aprentym(l) mitpar, 0,05 xr

Peakiiii 0OMiHY MiX €JIEKTPOJIITAMH Y
BOJIHMX PO3YHHAX, [0 CYMPOBOKYIOTHCS
YTBOPEHHSIM OCaJy.

BusiBiieHHS XJIOPH/I-IOHIB Y PO3YHH.
BusisiieHHs 6poMi-i10HIB Y pO3YHHI.
BusBneHHs HOaUI-10HIB Y PO3YHHI

Bapiit mitpart, 0,1 kT

JleMoHcTparii XiMIYHIX peakIIii, 1o
CYIPOBOIXKYIOTHCS BUIIICHHSIM a3y,
BUTIAIAHHIM 0CaJTy, 3MIHOIO 3a0apBIICHHS,
NOSIBOIO 3aI1axy, TEIUIOBUM e)eKTOM

Bensen, 100 M

benseH sik po3uMHHUK

Bpowm. 3anastai ammmynu eMHicTIO He Oinbire 20 M y KOHTEHHEPI 3 MiCKOM

TopiHHs eTeHy, B3aEMOJIis 3 OPOMHOIO
BOJIOIO, PO3YMHOM Kalliif IepMaHTaHary.
TopinHs eTHHY, B3aeMOIisi 3 OPOMHOIO
BOJIOIO, PO3YMHOM Kalliif mepMaHraHary.
BinHomienHs 0eH3eHy 10 OpPOMHOI BOIH

Byrinis aktuBoBane. Byriis akTuBoBaHe MeIM4He, yIakoBKY 10 10 1mT.

CrastoBaHHs MPOCTHUX 1 CKIATHUX PEYOBHH

Ipporen nepokcun. ['igporen nepokcun. Po3uun 30% ado 35%, 100 mn

JloOyBaHHsI KHCHIO 3 TiJIPOT'€H IIEPOKCHIY,
30upaHHs, TOBEJCHHS HOTr0 HasIBHOCTI

Tninepos, 100 M

B3zaemopis riinepony 3 kynpym(1I)
T1IPOKCHIIOM.

JlemMoHCTpallis AOCITI/IB 3 TIIIEPOIOM:
PO3YMHHICTB Y Boji, B3aemozis 3 Kynpym(II)
T1IPOKCHIOM

['nitue (aminoornToBa kuciora), 0,1 xr

JloBeieHHs1 HassBHOCTI (DYHKI[IOHAJIbHUX
TPyl B aMiHOKHCIOTaX

I'moxo3a, 0,2 kr

B3zaemopis rirokos3u 3 aprentym(l) okcnmpom.

Juxnopoeran 1,2-nmuxyiopoeTan (JOMyCKaeThesl 3aMiHa Ha Xiopodopm), 0,2 1

Bussnenns Kap6ony, I'iagporeny, Xnopy B
OpTraHIYHHUX PEYOBHHAX

1-2*

Honermmnosuii ciupt, 0,1 kr. JlomyckaeTbes 3aMiHa JekaHOJIOM ab0 1HITUM HACHUEHUM BUIIIMM
CITUPTOM (HEPO3YHMHHUM Y BOJII)

[TopiBHSAHHS BIACTUBOCTEH CIIUPTIB y
TOMOJIOTIYHOMY Psifii (PO3YMHHICTB Y BOJI,
TOPiHHS)

Eranans. AMmyna, 06’eMoM He Oibiie 25 M

OKHMCHEHHS METaHAIIO (€TaHAIIO)

1-5*
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apreatyM(I) oxcugom.
OKHMCHEHHS METaHaIO (€TaHaIIo)
kynpym(Il) rizpoxcunom

Eranon. Po3unn, He Menme 70 %, 500 mu

JoOyBanus eteny. ['opiHHS eTeny,
B3a€MOJis 3 OPOMHOIO BOZOIO, PO3UHHOM
KaJIiil mepMaHTaHaATy

1-2*

3amizo. Omrypku abo mMaTKu TOHKOTO IpoTy - 0,1 Xr Ta mopomiok (3ami3o BigHOBIIEHE) - 0,1 KT

JocmimkeHHs Gi3MIHUX 1 XIMIYHAX SBUIIL.
JemoHcTpais B3aeMoJii 3aiiza 3 CipKoio

2-5*

[3ompomanon (mpoman-2-om), 500 M

TTopiBHSHHS BIACTUBOCTEH CITUPTIB Y
TOMOJIOTIYHOMY psifi (PO3YHHHICTE y BOI,
TOPIHHA).

JoOyBaHHS ecTepy

Ianukatopu (cyxi). Jlakmyc — 0,05 xr, henondranein — 0,05 xr, metunopanx — 0,05 T

JleMoHCTparlis 3MiHU 3a0apBICHHS
IHIMKATOPIB Y PI3HUX CEpeIOBUINAX

Wox. CrimproBuit posuns 5 % - 0,02 1

B3aeMomis KpoxMaJro 3 HoIoM

2-15*%

Kamniit 6powmin, 0,1 xr

Busisienns 6poMina-ioHIB y pO3YHHI
B3aemonis eTaHOmy 3 TimporeH Opomizom

Kamiii ommm, 0,1 xr

BusBneHns Hoaun-ioHIB y po34mHi

Kamiit mitpart, 0,1 kT

POSB’?ByBaHHSI CKCIICPUMCHTAJIbHUX 3a1a4

Kanbuiit kap6in (anermnenin), 0,2 kr. BoJjoHenpoHUKHA yrlakoBKa

JoOyBaHHsI eTHHY KapOiIHUM CIIOCOOOM.
TopinHs eTHuHY, B3aeMOIisi 3 OPOMHOIO
BOJIOI0, PO3YMHOM Kalliil IepMaHraHaty

Kanpmiit kapboHart, 0,1 kT

POSB’?ByBaHHSI CKCIICPUMCHTAJIbHUX 3a1a4

Kanpmiii okcuj, repmMeTHyHa yrmakoBka, 0,2 Kr

JeMoHcTpauis ropinHs napadiny,
BU3HAYCHHS HOTO SKICHOTO CKJIaay 3a
NPOJYKTaMU 3rOPSIHHS.

[pakrrana pobota: JoOyBanus kapoou(IV)
OKCHY, B3aEMOIICPETBOPECHHS KapOOHATIB i
rifporeH kapOOoHaTiB.

B3aemopis kanb1ii okcumy 3 Bogoro. is
BOJIHOTO PO34YHMHY 100yTOi pe4OBHHH Ha
IHIMKATOPH

Kanpmiii xmopug, 0,1 kr
He momyckaeTscs Kanbliii XIOpH rekcariapaT

JleMOHCTpaIlis TeJIOBUX SBHUIIT 1T 9ac
PO3UMHEHHS (PO3YMHEHHS aMOHIH HITpaTy i
0e3BOJHOTO KAJIBIIiH XJIOpPUAY Y BOI)

Kucnotu nHeopraniuHi (po3unHm):
cynbdartna kuciora, 10% pozuun, 0,5 ;
xJiopusHa kuciota, 10% po3uwms, 0,5 1

JocmikeHHS BIACTHBOCTEH OCHOBHHUX
KJIaciB HEOPTaHIYHUX CIIONYK.
XiMiuHiI BJACTHBOCTI XJIOPUAHOI KHCIIOTH.
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XiMiuHI BIaCTHBOCTI p030aBJICHOTO PO3UHHY
cynb(haTHOI KHCIIOTH

Kucnoryu HeopraHiuHi (KOHIIEHTPOBaHI):
HiTpaTHa KucioTa (TexHiuHa, MacoBa 4yactka HNO3 e menme 50%), 200

B3aemozis KOHIIEHTPOBAHOTO 1
PpO030aBICHOrO PO3YUHIB HITPATHOI KUCIOTH 3
MIJIITEO.

JlabopaTopHuil MOCiA: KOJIEOPOBI peaKmii
O1iIKIB

Kucnorn opraniusi:

A) era”oBa KucioTa (xap4oBa), 9% pozuns, 1 m;
b) eranoBa kucnora (onrosa eceniis), 0,2 J;

B) nmumonHa kucnora (xapdoBa), 0,05 kr

BiactuBoCTI €TaHOBOT KHUCIIOTH.
JleMoHcTpaIii:

Jlist eTaHOBOT KUCJIOTH Ha IHIUKATOPH.
B3aeMois eTaHOBOT KUCIIOTH 3 METaJIaMH,
Jyramu

Kpoxmans, 0,1 kr

JlaGopaTopHi gocaigu:

BigHomeHHs! KpOXMaJIo 10 BOAU
(PO3UYMHHICTB, YTBOPEHHS KIIEHCTEPY).
B3aemogis kpoxmairo 3 HOIoM.
JleMoHCTpallis T1IpOTi3y KPOXMAJIIO
(11em0J1031)

1-5*

Kynpym(II) okcua. Iopormok, 0,1 xr

JlemoHcCTpallis ropiHHA mapadiny,
BU3HAYCHHS HOTO SKICHOTO CKJIAIY 3a
MIPOJIyKTAMH 3TOPSIHHS

1-5*

Kynpym(Il) cynedat nenrarigpar. Migauit kymopoc, 0,5 kr

IIpakTnuyHa podora:
JocmimkeHHs Gi3UYHUX 1 XIMIYHHX SBHII]

JIyru (tBepai). Harpiii rimpokcun, 0,2 kr, Ta kainii rigpokcun, 0,05 kr

IIpakTuuna podora: Peakiii foHHOTO
0OMiHY MiXX EIEKTPOiTAMH Y BOJHHUX
pO3YHHAX

Marsiit. Omrypku, 0,05 kr

CraroBaHHS NPOCTHX 1 CKIAJHUX PEYOBHUH.
T'opiHHS MarHio

1-2*

Marsiii oxeng, 0,05 xr

JocnikeHHs BIaCTHBOCTEH OCHOBHUX
KJIaCiB HEOPTAaHIYHMX CHOIYK

1-5*

Marsiii mitpar, 0,1 xr

ITpaxtuana pobora: Peakiii HoHHOTO 0OMIHY
MK eIeKTPOIiTaMH Y BOTHHX PO3UHHAX

Marsiit cynegat renrarigpar, 0,05 kr

Po3B’s13yBaHHS eKCIEPIMEHTAIBHUX 3a7a4.

1-5*

Masnran(IV) okcun, 0,05 xr

JloOyBaHHSI KHCHIO 3 TiIpOTEH IIePOKCUY,
30upaHHsl, TOBEJICHHS HOTO HASIBHOCTI

1-2*

Mins, 0,1 kr. llIMmaToYKy MigHOTO APOTY

ITopiBHSHHS XiMiYHOT aKTHBHOCTI METaIliB

Hartpiit anerar (eranoar), 0,2 kr

I[CMOHCTpaL[iSI BU3HAYCHHS SKICHOI'O CKiagy
MCTaHy 34 IPOAYKTAMU 3ropsAHHSA
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Harpiii rinporenkap6onar, 0,5 xr

B3aemopnis xap4oBoi coau (HaTpii
rizporeHkapOOHaTy) 3 OTOM (BOAHUM
PO3YMHOM €TaHOBOi KUCIIOTH)

Harpiii kap6onar, 0,1 kr

JocnikeHHs BIaCTHBOCTEI OCHOBHUX
KJIaCiB HEOPTraHiYHUX CIIOJIYK

1-5*

Harpiii naypuicynsdar (zoxenmincynsdar), 0,1 kr

TTopiBHSHHS BIaCTUBOCTEH MHUJIA 1
CHHTCTHYHUX MUHHUX 3aC00iB

1-5*

Hartpiit meramiganit, 0,05 kr
[[IMaTOYKK METAIYHOTO HATPIIO B Taci B MOJIMPOIIICHOBIH €MHOCTI

JleMoHCTparlis B3a€MO/Iii HATPiIO 3 BOJIOIO 1
JIOCITIDKEHHSI YTBOPEHOTO PO3UUHY
(denondraneinom

Hartpiit oprodocart, 0,1 kr

POSB’ﬂByBaHH?I CKCIICPUMCHTAJIbHUX 3a1a4

1-5*

Hartpiit cynedin, 0,05 kr

JleMoHCTparlis XIMiYHUX PeaKIiii, mo
CYNPOBOJIKYIOTHCS BUILICHHSM rasy,
BUMAAHHIM 0CaJly, 3MIHOIO 3a0apBIICHHS,
MOSIBOIO 3aMaxy, TEMIOBUM €(eKTOM

Hartpiit cymegart, 0,05 kr

JleMoHCTparlis XIMiYHUX PeaKIiii, mo
CYNPOBOJIKYIOTHCS BUIIAIAHHSAM OCaJy,
TEIJIOBUM e(eKTOM

Hartpiit xopupn, 1 kr

IIpaBuna Ge3mekw i yac poOOTH B
XiMiYHOMY KabineTi. [IpriioMu MOBOIKEHHS
3 1a0OPATOPHUM MOCYIOM, INTATHBOM 1
HarpiBHMUMU npuiajgaMu. bynosa mosym’s

Hikens(II) cynsdar, 0,05 kr

IIpakTu4yHa podora: JlociimKeHHs
BJIACTUBOCTEH OCHOBHHX KJIACIB
HEOpraHiuHHUX CIOIYK

[Mapadin mequunuii, 0,05 kr

IIpakTuyHa pobora: Bussnenns kapOoHy,
TiIpOreHy, XJI0py B OPraHiYHUX pe4oBHHAX

Caxapo3a, 0,2 kr

JociimkeHHs] peYOBUH Ta IXHIX BOJHUX
PO3YMHIB Ha SIEKTPUYHY TPOBITHICT
(KpucTaNiyHUi HaTpiK XJIOpHL,
JHMCTHIbOBaHA BOJA, PO3YHMH HATPil
XJIOPUIY, KPUCTAJIIYHUN IIyKOD, PO3UMH
LyKpY, XJIOpHIHA KucaoTa). ['iapoi3
caxaposu

Cipka. [Topomok cipku konoinuoi, 0,05 xr

CramoBaHHS IPOCTHUX 1 CKIIAAHUX PEUYOBHH

®enou, 0,02 kr. 'epmeTnyna ynakoBka

Po3unnHICTH eHONMY Y BOAI 32 KIMHATHOT
TeMIiepaTypy Ta HarpiBanHs. JloOyBaHHS
HaTpiil Gpenomsaty. BuricHenus denomny 3
Hatpiil peHonaTy miero kap6oH(IV) okcuay.
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B3zaemonis ¢penomny 3 pepym(Il) xnopumom

Depym(Il) cympdar, 0,05 xr
Homnyckaetbest pepym (1) cynbdar renrarigpar

Hooysanus Gepym(Il) rizpoxcumy i
¢depym(Ill) rimpoxcuny, B3aemonis ix i3
KUCJIOTaMHU

®epym(1Il) okeun, 0,1 xr

JocnikeHHs BIaCTHBOCTEI OCHOBHUX
KJIaCiB HEOPTaHiYHUX CIIOJIYK

®epym(1Il) xnopun, 0,05 xr
JlomyckaeTbes y BUIIIAAL HaHOTApaTy. ['epMeTHyHa ynakoBKka

Jo6ysanus ¢pepym(Il) rinpokcuny i
¢depym(Ill) rimpoxcuny, B3aemonis ix i3
KUCJIOTaMHU

docdop uepBonuii, 0,1 xr. ['epMeTnyHa ynakoBka

CraifoBaHHs MPOCTHUX 1 CKIAAHAX PECUOBHH
Bzaemonis hochop(V) oxcuay 3 Bogoro. Jist
BOJIHOT'O PO3YHHY J00YTOI pEYOBHHH HA
IHIUKATOPH.

CramoBaHHA (hochopy, pO3UNHEHHS
nooytoro dhochop(V) okcuay y TeITii Boi,
JOCIIKEHHS PO3UMHY 1HAUKAaTOPOM i
HeWTpastizalist JJyrom

Hunk rpanynsoBanui, 0,1 kr. [Topomoxk, 0,05 xr

B3aeMois XJIOpUIHOT KUCIIOTH 3 METaJIaMHU.
B3aemogis MeTtaiB i3 cOJSIMU Y BOAHOMY
PO3UHHI.

BruuB mioni NoBepXHi KOHTAKTy peareHTiB,
KOHIICHTPAIIIT 1 TeMIepaTypu Ha HIBHIKICTh
peakxiii MUHKY 3 XJIOPUIHOI KUCIOTOH.
JeMoHCTpaIis 3a1eKHOCT] ITBUIKOCTI
peaxuiit MeTaniB (IMHK, MarHIH, 3a11i30) 3
XJIOPHUHOKO KHUCJIOTOIO Bijl aKTHBHOCTI
METaJy Ta KOHIIEHTPALlil KUCIOTH

1-5*

Huuk xnopun, 0,05 xr

JocmimKeHHs BIACTHBOCTEH OCHOBHUX
KJIACiB HEOPTaHIYHUX CITONYK. JIeMOHCTpaIis
JIOBEJICHHS aM(OTEpHOCT]I IMHK T1IPOKCHIY

1-5*

9. BurparHi
Marepiaau

9.1. Bara
Bara rirpockoniuHa HecTepHIIbHA B MOJIIIPOMIIICHOBIH yrakoBmi. Martepian - 6aBoBHa.
YnakoBku o 100 T

Bussnenns kapOoHy, T1IpOTreHy, XJI0py B
Opra”iyHUX pevuoBHHAX. PO3B’a3yBaHHS
eKCIepUMEHTAIBHUX 3324

2-10*

9.2. JlepeB’siHi ckinku
J1y1s BUSIBIIEHHST KHCHIO B KOJI01 a00 mpo0ipii.
ToHKi nepeB’ssHI TATMYKH JOBXKHHOIO 0113bK0 20 cM

JloBeeHHsT HAsIBHOCTI KUCHIO. JJoOyBaHHS
KHCHIO 3 TiIPOTEeH MEPOKCUAY, 30MpaHHs,
JIOBEEHHS MOro HassBHOCTI

30 - 100*

9.3. InaukaTopHUii namip
s Bu3HaueHus pH piaus.
[TanepoBi CMY)XKH 3 HAaHECEHUMHM Ha HUX 1HJMKATOPaMH, 10 3MIHIOIOTh CBil KOJIIp 3aJIE)KHO BiJl

JocmikeHHS BIACTHBOCTEH OCHOBHHUX
KJIaCiB HEOPTAHIYHUX CTIOIYK.
Po3B’s13yBaHHs eKCIEpUMEHTAIBHUX 33434

2-5*
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pH cepenoBuIna B M1acTUKOBOMY LMITIHAPI
9.4. Cyxe najibHe [IpaBuia Ge3mex i yac poOOTH B 20-50
Jnst HarpiBaHHS PEYOBHMH. Y IakoBKH 10 8 a6o 10 Tabierok XiMiYHOMY Ka0OiHeTi. [IpriioMu oBoOIKEHHS
3 1a0OPATOPHUM MOCYIIOM, IITATUBOM 1
HarpiBHUMU npuiajgaMu. bynosa momym’s
9.5. ®inbTpyBaNbLHUN NANIp Po3ninenHs HeoHOPIIHOT cyMmini 2-5*
JAnst po3/IiIeHHS PiUH Ta TBEPANX PEUOBHH.
Tunm: «cuHs cTpiuka», «Oina cTpiuka», «depBoHa cTpiuka». [liamerp He Menme 100 mw,
ynakoBku 1o 100 mir.
II1. lonaTkoBe 001aAHAHHS
1. O61agHanHs Ta 1.1. Anapar I'opmana Cnoco6u 100yBaHHS KUCHIO 1
nocyn J11st IpOBECHHS €JIEKTPOJIi3y BOJIH:
3arajbHoOro Ta JpKepeno noctiiiHoro ctpymy (12 B);
creniajIbHOro JIBa SNCKTPOIM 3 YiTKUM MapKyBaHHAM («AHOm», «Katom»);
NMPU3HAYEHHS €MHICTb AJISI BOJIY;
1Bl TpyOKH, OMYIIEHI B €EMHICTB 3 BOJIOIO;
SNCKTPOAHN
1.2. Broperka 3 0AHOX0I0BUM KPaHOM BcranoBneHHS TOUHOT KOHIEHTpaLii 3
JJis TOYHOTO BiAMipIOBaHHS HE3HAYHOI KITBKOCTI PIIIMHA Ta TUTPYBaHHS. HEBIZIOMOTO PO3YHHY
06’em - 50 v, mina moginku — 0,1 i1, moBxkuHA — 820 MM
1.3. Boponka jaboparopna B BcranoBneHHS! TOUHOT KOHIEHTpaLii 3
Jlyis HanmuBaHHS poO0YOro po3urHy y Oropetky. diamerp — 25 MM HEBIJIOMOT0 PO3YHHY
1.4. BogocTpymeHeBmii Hacoc QDinbTpyBaHHS Ta IEPErOHKA 31 3HIKCHUM 2
Jlnst CTBOpEHHSI TPaHUYHOTO 3aJMIIKOBOIO THCKY IPU IPOBEIEHHI PI3HUX JaOOpPaTOPHUX | THCKOM
pobit. CkisiHUIT NPUCTPIH, 1110 Npaloe BiJ BOJONPOoBigHOI crcteMu. OCHOBHUM €JIEMEHTOM BHPOOY €
COILIO
1.5. I>kepesio skuBJIeHHs J1abopaTopHe Hocniau 3 egekTpoximii 1
Jlnst oTpUMaHHs MOCTIHOTO CTPYMY VISl IOCHIJIIB 3 €JeKTPOXiMii.
Komruiekryetbesi HabopoM sipoTiB. Buxinna Hanpyra 0-12 B, cuna ctpymy 10 2 A
1.6. Konoa Bynsena @inpTpyBaHHS 31 3HWKEHUM THCKOM 2
06’em — 0,2 1. 2
06’em — 0,51
1.7. Kon16a xoniuna Tuny KH 3 nujaiHapu4yHoio ropjosunoro, 100 ma BcraHOBICHHS TOYHOT KOHIICHTpAIIii 10 - 15*
Jnst GinbTpyBaHHS, BHUIAPIOBAaHHS, NEPETOHKH, MUCTWIALIl Ta CHHTE3y B JaOOPAaTOPHUX | HEBIZOMOIO PO3UHMHY
yMoBax. BukopucToByeTbes mpu THTpyBaHHi. Matepian — ckio rpynu TXC. O6’em — 100 mn
1.8. Kos16a xoniuna Tuny KH 3 nu/iiHApM4YHOI0 rOpJI0BUHOI0, 250 M BcraHOBICHHS TOYHOT KOHIICHTpAIii 5-15*

Jnst GinbTpyBaHHS, BHUIAPIOBAHHS, NEPETOHKH, JUCTWILALII Ta CHHTE3y B J1abOpaTOpPHUX
yMmoBax. BukopucTtoByeThcst mpu TUTpyBaHHI. Matepian — ckio rpynu TXC. O6°em — 250 M

HEBIJIOMOTO PO3YHHY
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1.9. Koai6a xoniuyna Tuny Ku 3 nuainapudsoro ropjaosuHoo, 1000 mu [IpoBeneHHs JeMOHCTpaLiHHUX JOCIIIB 1
Jdnst QinbTpyBaHHS, BHUIAPIOBaHHS, NEPETOHKH, TUCTWILALII Ta CHHTE3y B J1abOpaTOpPHUX
ymoBax. Matepian — ckio rpymu TXC
1.10. Koua6a mipna 2 ki, 100 mu BurotoBneHHs pO3YHHY 31 CTAaHAAPT-TUTPIB 2-15*
J1n1st BUTOTOBJIEHHS! pO3YHMHIB TOYHO 33/1aHOT KOHIIEHTpPAL|] 13 cTaHAapT-TUTPIB ((pikcaHaIiB) (dpixcanamnis)
a00 HaBa)XOK. Mae IpUTEPTHH CKISTHUH KOPOK
1.11. Kon6a mipua 2 ki, 50 ma BuroToBieHHs pO3UHHY 31 CTAHAAPT-TUTPIB 2-15*
J1yis BUTOTOBIIEHHS PO3YMHIB TOYHO 33aaHO1 KOHIIEHTpaii i3 (ikcaHamiB (CTaHAAPT-TUTPIB) (dpixcanamniB)
a00 HaBa)XOK. Mae€ MpUTEepPTHH CKISTHUI KOPOK
1.12. Koa0a nnockogonna tuny I 3 uniiiHApu4HOI0 rop1oBHHOI0 500 M [IpoBeneHHs 1a60pPaTOPHUX TOCTIAIB 2-15*
Martepian — cxio rpynu TXC
1.13. KoJsionka afcopOuiiina Jerans npunafis i mpucTpoiB s 2
Jertanp mpriaaiB i MpUCTPOIB A1 IEMOHCTPAIIHHAX JOCTIIIB i3 HOTJTMHAHHAM Ta30MOAi0HNX, | AEMOHCTpPAIiHHIX JOCTIAIB 3 MOTIIHHAHHIM
PIAMHHUX 1 TBepAMX pedoBUH. TOHKOCTIHHA CKIISTHA TIOCYAMHA 3 TYOYyCaMU i HEBEJIMKOIO MEPETHKKOI0 | Ta30MOiIOHUX, PITMHHUX 1 TBEPAUX PEUOBHH
y HIDKHIH 11 yacTHHI
1.14. Jliiika Broxnepa Ne 1 ®OinbTpyBaHHS 31 3HWKEHUM THCKOM 2
Jnst dinerpyBanHs. MaTepian — nopiesisiHa
1.15. MarniTHnii 3mMinryBay i3 migirpisom [IpoBeneHHs JeMOHCTpaLIHHUX JOCIiIB 1
Jns mepemillyBaHHS DiJMH y CKISHUX Koj0ax 3a JOMOMOrOI0 OOEpTOBOTO SIKODS, IO
MIPUBOJMTBCS y JII0 ONOCEPEJIKOBAHO Yepe3 PYXOMHH MarHiT B OCHOBI TaJIOT€HOAJKAHIB, SIKMHA Mae
perysbpoBaHy IIBUAKICTH Ta MiAIrpiB MOBEpXHi 10 Temneparypu He Buile 120 °C
1.16. Ilepexin ckasaHUM [leperonka pe4oBUH 3
Kommekryrounii 1o xomommibHUKIB. [Iputepti tutidu, 14/23 123/14
1.17. lletas HiXpoMOBa 3 rajJ0reHOAIKAHIB SIkicHi peakuii Ha HOHH HaTpilO, KaJlifo, 2
Jiist iposkapioBaHHS MIKPOZ03 PEYOBHHH KaJIbLIiI0
1.18. Ilpuaan aas 100yBaHHS rajgoreHoAJKaHIB JloOyBaHHS raJOreHOAIKAHIB 1

Cknan;
JIBOTOpJIA KOJIOa-peaKTop;
TIOBITPSTHUN XOJIOANIIBHUK;
puitMad X0JIOIUIBHUKA 13 3aBY/KEHOIO HIDKHBOIO YaCTHHOIO;
ra3oBifBigHA TPyOKa;
KOBITQYOK.
XO0JIOIMIIBHUK, TPUHMaY XOJIOAWIBHHKA, Ta30BiABIIHA TpyOKa, KOHCTPYKTHUBHO 00’ €THAHI
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1.19. llpunan post f0GyBaHHS PO3YMHHUX PEYOBHH Y TBEPAOMY CTaHi [IpoBeneHHs [eMOHCTpaLiHHUX JOCIIIB. 1
Cknan: OTpuMaHHs y TBEpJOMY CTaHI aMOHIHHUX
JIBOTOpJIa KOJI0a-peakTop; coleii a30THOT, hocopHoi, cipuaHoi Ta
JIiiiKa a7t poOOTH 31 MIKIVIMBUMH pPEUOBHHAMU; IHIIUX KUCJIOT. JleMOHCTpalliss HpUHLUITY
MOCYAWHA [T PIIMHHUX PEUYOBHH 3 KOBIAYKOM; MIPOTHTOKY 1 JIii MOTJIMHATBHOI KOJIOHKH i
KOJIOHKA peaKIliifHa; Jac BUBYEHHS TEXHOJIOTIT XIMIYHUX
Jiiika KpanensHa I BilBeIeHHS ra3iB; BHPOOHHUIITB
MIOCYZIMHA [UISl TBEPIUX PEUOBUH 3 KOBIIAYKOM.
Jnis oTpMaHHS y TBEPAOMY CTaHiI PO3YMHHHUX PEUOBHH i3 Ta3iB 1 KOHIEHTPOBAHUX PIAWH Y
3aMKHEHi} Ha MOTJIMHAY CHCTeMi 0€3 BUKOPHCTAaHHSI BUTSDKHHUX IIPUCTPOIB
1.20. Ilpunan aos 103yBaHHS PiAuH [IIBuaKe BiAMipIOBaHHS IEBHOTO 00’ €My 2
CknsgHa xonba (100 M) 3 mpUTepTHUM TOPJIOM Ta J03aTOPOM-HACaJKOI0 Ha 5 MI, B AKY | pEYOBHHHM (pO3UHHY)
MOTpAIUIsie PiMHA P epeBEePTaHHI. 3BOPOTHE NEPEBEPTAHHS J03BOJISE HATUTH BiIMIPSIHY KUIbKICTh
PO3YMHY Y CKIISTHKY ab0 npo0ipKy
1.21. Ipunag 18 eJIeKTPOTI3y coJieid JlociKeHHS eIeKTPOITi3y PO3UMHIB COCH 1
JIJis IeMOHCTPALIIHHOTO EKCIIEPUMEHTY €JIeKTPOJIi3y po3uunHiB coned. Cxian: emuicts 200-500 | mpu BUBUCHHI 3aKOHOMIPHOCTEH mepediry
MJI, KpHIIKa, Y Ky BOyIOBaHI KJIEMH i3 3aTHCKa4yaMH €JICKTPOZiB. MICTHTh MiAHUN, IIMHKOBHHA | XIMIYHHX peaKiii
(mikeneBwit), rpadiToBi eIEKTPOIU
1.22. Citka JaTyHHa HarpiBaHHs pe4oBHH Ha CIIMPTIBI i 9ac 3
Jis monepeKeHHsT TIPSIMOT0 KOHTaKTY BIAKPUTOTO BOTHHINA CITUPTIBKA ab0 ra30BOI FOPUTKK | AEMOHCTpAIiHHHUX TOCTI/IiB
31 CKJISTHMM IIOCYJIOM IIii 4yac HarpiBaHHS B HbOMY pe4oBHH. J[piOHOYapyHKOBa KBaapaTHa JIaTyHHA
ciTKa
1.23. Crynka nopueyisiHoBa Ne 1 3 TOBKa4nKOM Pobora 3 MiKpOKUIBKOCTSIMI pEUOBHH 2 -15*
Jis MexaHi9HOTO OApiOHEeHHs pe4oBHH. Marepian — nopuesisHa
1.24. Turai nas npo:xkapoBanasa Ne 3 [IposkaproBaHHS OcajiB Ha MTOJIYM i Ta30BOTO 2-15*
006’em 10 M1, MaTepian — mopIesiHa MaTbHUKA a00 y MyQenbHil medi
1.25. TpuKyTHHK AJ5 TULJTIB [IposkaproBaHHS OcajiB Ha MTOJIYM i Ta30BOTO 2-15*
Jlns urns Ne 3 najbHUKa 200 y MydenbHiit neui
1.26. TpyOxa xnopKkaJjbiieBa OcyiyBaHHS ra3iB 2 -15*
JUis ocynryBaHHS peqoBHH (Ta3iB)
1.27. Xonomuiabuuk Tunmy XCH JloGyBaHHS ecTepiB, HITPATHOI KHCIOTH 1
XONMOIUIFHUK BUKOHAHHA 3 31 CHipalbHOIO BHYTPINIHBOIO TPyOKoro. [l 0OMiHy Temia JBOX | TOIIO
ITOTOKIB, OXOJIO/DKCHHS Ta KOHZAEHCAIl mapiB piamH. 3aranpHa moBxkwuHA — 300 MM, Y4HCIO BHUTKIB
cmipani — 16 MM, tmidu — 14/23
1.28. Iuainap mipHuii BukoHaHHs 1, 2 KJI (3 HOCHKOM i CKJISIHO 0cHOBOI0) 1000 M1 IIpoBeneHHsT JEMOHCTPAIIMHUX JTOCITi TiB 1
Jlns BuMiproBaHHS 00’€My piIMHHU, IO HATUBAEThCcs ab0 BIIJIMBAETBCA Yy MEXKax MOBHOI
€MKOCTI 200 YaCTHHH €MKOCTI IFITIHApa
1.29. Iln¢pposuii mikpockon HocnixenHst Gi3nYHUX 1 XIMIYHAX SBUII. 1

[Mpamoe y pexumax WEB-kamepu Ta Mikpockomna 3 MOXJIMBICTIO BHUMIpPIOBaHHS JIIHIMHUX

JlocmiuKeHHS KpUCTAIIiB
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BesinuuH. [Ipaitoe 3a npuHIUIIOM nH(PPOBOI KaMmepH — 30LIbLIye 00’€KT, pOOUTH 3HIMKH 1 Ilepesiae Ha
KOMIT FOTep JIIs IPOBEACHHsI JOCIKEHb B PEXKHMI PEalIbHOTO Yacy Ta apXiByBaHHs PE3yJIbTaTiB

1.30. IlnppoBa nokymMeHT-KamMepa

3abe3mneuye:

JIEMOHCTpALiI0 IUIOCKUX IOKYMEHTIB (Iamepu, KHIDKKH, XKypHainHu) ¢popmaroM He MmeHiie A4, a
TaKOXX 00’ €MHHUX IPEAMETIiB, KPUXKHIX 00’ €KTiB TOIIO 0e3 MOMepeAHbOTO CKaHyBaHHS;

BHUBEICHHS UITKOTO 300paXCHHS B yMOBaX OCBITJIICHOI INKUIBHOI ayauTOpii 3 MOXKJIHBICTIO
aBTOMATHYHOTO (POKYCYBaHHS Ta PETryIIOBAHHS MiICBITKH po00I0i 30HI KaMepH.

[ToBHOKOJILOPOBE 300paXKEHHS 3 TOKyMEHT-KaMepH BHUBOIMTHCS B PEXKUMI OHJIAHH Ha KOMIT IOTEp
BuuTeNs a00 Ha HpoeKTop. JIOKyMeHT-kamepa Mae OyTH CyMICHOKO 3 OIEpalifHOK CHCTEMOK Ha
KOMIT'FOTEPi BUUTEISI T4 IMIJKIIOYATUCS 10 KOMIT FOTepa BUUTeNs abo mpoekTopa 3a momomoror USB-
inTepdeiicy

2. PeakTuBu
(moxaTKoBi)

2.1. PeakTuBH 101aTKOBI
Epioxpom yopHuii T
IHuKaTOp I KOMIIJIEKCOHOMETPUYHOro TUTpyBaHHs. TBepauil. 0,01 xr

BusHaueHHs 3arajgbHOI TBEPAOCTI BOAU

Hon kpucramiunmii
0,05 kr

JlemoHCTpallis XIMIYHHX BJIACTHBOCTEH
ATIOMIHIIO.
JleMoHcTpauis siBuIa cyomiMartii

Kauniii rexcanianogepar(II)
JKoBTa kpoB’stHa cinb. {1t MpoBeACHHS SIKICHUX PEaKIlii Ha HOHH Fe', 0,1 kr

Kauiii rexcauianogepar(I1)
YepBoHa KpoB’sHa cinb. I IpOBeIcHHs AKICHUX peakiiii Ha Houu Fe?*; nis BupollyBaHHs
kpucraiis, 0,2 kr

Kauiii xuxpomar

OKHCHO-BITHOBHI peaKiii y po3unHax.

0,1 xr OKHCHEHHS OpTraHiYHUX PEYOBHUH
Kauniii TionmianaT (poxanin) I[TpoBeneHns SKiCHUX peakiiii Ha Houn Fe*
0,05 kr

Kuciaora njaBjiiesa
dikcananu (cranaapT-Tutpu), 10 mITYK B ynakoBii

[IpoBeaeHHS KiNBKICHOTO aHAIZY

JIiTii xs0pug

BusBneHHs KaTiOHIB 32 KOJIBOPOM HOTYM 'S

0,01 kr
Manrau(Il) cyasdar JlocimKkeHHsT OCHOBHUX KJTaciB
0,05 xr HEOpraHiYHUX CIIOJIYK

Harpiii cunikar
Harpiii cunikar nanoriapat, 0,05 xr

JleMOoHCTpaIlist BJIACTUBOCTEH CHITIKATHOL
KHCIIOTH 1 CHITIKaTIB

Harpiii cyabdir
0,05 kr

JleMOHCTpaIis OKHCHO-BiITHOBHUX PEaKLiil y
PO3UMHAX

Harpiii Tiocy1bdart nenrarigpar
UYna. @ikcananu (crangapT-TuTpu), 10 mWTYK B ymakoBIi

KinbkicHe Bu3HaveHHs Hony. BinHOBHUK
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Tpuiaon b BuzHaueHHs 3arajibHOT TBEPJOCTI BOIH 2
Junarpiesa cinp EJITA. ®@ikcananu (cranpapr-tutpu), 10 mTyk B ynakoui

* KimpKiCTh OJUHHUIIL 3acO0iB HAaBYAHHSA Ta OOJIQJHAHHS, MO BXOJATh JO KOMIUICKTIB, KOMIUIEKCIB, HA0OpiB, BH3HAYA€ThCS BIAMOBIIHO JO CEPEIHBOI HANIOBHIOBAHOCTI KIAcy
3arajJbHOOCBITHHOTO HABYAILHOT'O 3aKIay.

JlupexTop AenapTaMeHTy 3arajibHoOi CepeIHBOT Ta IOMIKIILHOT OCBITH IO0.I'. Kononenko

{Tlepenix i3 3sminamu, enecenumu 32iono 3 Haxasom Minicmepcmea oceimu i nayxku Ne 1036 6io 14.07.2017}



