MIHICTEPCTBO OCBITH I HAYKH YKPAIHH

HAKA3
22.06.2016 M. KniB N 704

3apeectpoBano B MinicTepcTsi ocTuuii Ykpainu
28 unns 2016 p. 3a N 1050/29180

IIpo 3ameepaditceHHss Tunoeo20 nepeiKy 3aco6ie HA8YAHHS Ma 06/1A0HAHHA HA8YA/1bHO20 I 3a2a/1bH020 NPU3HAYEHHS 0415
Ka6GiHemis npupodHU40-Mamemamu4Hux npedmemie 3a2a,16HO0C8IMHIX HABYA/ILHUX 3aK/1adie

BignosigHo 10 wactuHM npyroi crarti 44 3akony Ykpainu "IIpo 3araneHy cepenHio ocBity", myHKTy 8 IlonoxenHs mpo MiHiCTepCcTBO OCBITH 1 HaAyKH YKpaiHW,
3aTBepAKeHOro nocraHoBoro Kabinery MinictpiB Ykpainu Big 16 xoBTHA 2014 poky N 630,

HAKA3YIO:

1. 3atBepautu TumoBuii nepenik 3aco0iB HaBYaHHS Ta 00JaAHAHHS HABYAJIBHOTO 1 3arajlbHOTO MPU3HAYCHHS I KaOIHETIB MPUPOJHUYO-MAaTEMaTHYHUX MPEIMETIB
3araJbHOOCBITHIX HaBYaJbHUX 3aKJIaJiB, IO JOJACTHCS.

2. JlemapramMeHTy 3arajibHOi cepenHboi Ta nomkiibHOI ocBiTH (Kononenko lO. I'.) 3abe3neunTu momaHHs Ha JepaBHY peecTpaiito 10 MiHicTepcTBa IOCTHUIT
VYKpaiHu 1bOro Haka3y B yCTaHOBJIEHOMY 3aKOHOJABCTBOM HOPS/KY.

3. YopaBiiHHIO 3B'I3KIB 3 TPOMAJCHKICTIO Ta 3a0e3MedeHHs isiabHocTI MiHicTpa (maTpoHaTHa ciayx0a) 3a0e3neunT onyOnikyBaHHS TUIOBOro mepeniky 3aco0iB
HaBYaHHS Ta OOJIaJJHAHHS HABYAJIBHOTO 1 3araJIbHOTO NMPU3HAYEHHS U1 KaO1HEeTiB MPUPOHUYO-MAaTEMAaTUYHHUX IPEIMETIB 3aralbHOOCBITHIX HaBYAJbHUX 3aKJIA/iB B
"[ndopmaniiinomy 30ipHUKY MiHicTepcTBa OCBITH 1 HayKd YKpaiHM" Ta po3MiCTUTH Ha odiuiiiHoMy BeO-caiiTi MiHicTepcTBa miciasi HaOpaHHS YMHHOCTI IIUM
HAaKa30M.

http://yurist-online.org/



http://yurist-online.org/

4. JlemaprameHntaM (ympaBlIiHHSIM) OCBITH 1 Hayku oOjacHuX, KuiBChKOT MICBKOI Nep)KaBHUX aJMIHICTpAIliil MiJ Yac OCHAIICHHS 3araJlbHOOCBITHIX HaBYAIbHHUX
3aKJIa/1iB KepyBatucsi TUnoBUM HepenikoM 3aco0iB HaBYaHHS Ta OO HAHHSA HAaBYAJIBHOTO 1 3araJIbHOTO MPHU3HAYCHHS Ul KaOIHETIB MPUPOJAHNYO-MATEMATUYHUX
MIpeIMETIB 3arallbHOOCBITHIX HAaBYAJIbHUX 3aKJIa/IiB.

5. KoHTposb 32 BUKOHAHHSIM IILOTO HaKa3y MOKJIACTH Ha 3acTynHuka Minictpa Xoo63es I1. K.

6. Lleit Haka3 HaOWpae YNHHOCTI 3 THS HOTO OQIIIHHOTO ONMyOIiKyBaHHS.

MinicTp JI. M. 'puneBn4

3ATBEP/DKEHO
Haka3 MinictepcTBa OCBITH 1 HAYKH Y KpaiHu
22 gyepBHsa 2016 poky N 704

3apeecTpoBaHO

B MiHicTepcTBi tocTulii YKpaiHu
28 munHs 2016 p. 3a N 1050/29180

Tunoswuii nepeJiik 3aco0iB HABYaHHSA Ta 00JIaJHAHHSA HABYAJIbHOIO I 3araJIbHOI0 NPU3HAYEHHS AJIs1 KA0OIHETiB NPUPOIHUYO-
MAaTeMAaTHYHHUX MPeIMETIB 3arajibHOOCBITHIX HABYAJIBLHUX 3aKJIA/IB

1. et TumoBuii mepenik BU3HAYa€ BUMOTH 110 3ac00iB HaBYaHHS Ta OO0JIa[HAHHS, SKUMH TOBHUHHI OyTH oOjaaHaHi KabiHeTH OioJorii, reorpadii, MaTeMaTHKH,
¢bi3uKH Ta XiMii 3aralbHOOCBITHIX HaBYaJIbHUX 3aKJIaJ(iB, BpaXOBYIOUH BUMOTY HOBITHIX T€XHOJIOT1H BUKJIAJaHHS PEAMETIB IPUPOIHUYOTO IIHKITY.

Le#t Tunowuii nepenik 3ade3nedye €IUH1 MIAXOAM 1 BUMOTH /10 PIBHS HAaJaHHSA OCBITHIX MOCIYT MPUPOJHUYO-MATEMATUYHOTO HANpsMy Ta PiBHI YMOBH 37400YyTTS
OCBITH Il BCIX Y4HIB, BU3HAYA€ 3arajbHi Ta CleliaJibHi BUMOTH J0 MaTepialbHO-TEXHIYHOrO 00JaJHaHHA KaOiHeTIB MPUPOIHUYO-MATEeMaTHUYHUX MPEIMETIB 1 €
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00O0B'SI3KOBHM JIJIs1 3aC00IB HAaBUAaHHS Ta HABYAJIBHOTO OOJaAHAHHS, IO OYAyTh 3aKyNOBYBATHCS MICIs HAOpaHHS YMHHOCTI ITUM HAKa30M, ISl BUKOPUCTaHHS B
3arajibHOOCBITHIX HaBYAJIbHUX 3aKJIa/1aX JepKaBHOI Ta KOMYHAJIbHOI (DOPMHU BIACHOCTI Ta peKOMEHAIIHHUM 11 HABYAIBHUX 3aKJIaAiB 1HIIOT OPMHU BIACHOCTI.

2.V upomy TunoBomy nepeniky TepMiHU BXKUBAIOTHCS Y TAKMX 3HAUCHHSIX:
OJI0K - CYKYITHICTh B3a€MOIIOB'SI3aHUX €JIEMEHTIB, 1110 BUKOHYIOTh IIEBHY (YHKIIIIO;
repOapiii - koyiekIis (310paHHs) creriaabHo 310paHuX 1 3aCYIIEHUX POCIIHH, MPU3HAYCHA JIsl HAaBYAIbHUX HIUICH;

3aco0M HaBYaHHS - YaCTHHA O0JIaIHAHHS 3aKJIaJliB OCBITH SIK CYKYITHICTh MaTepiaJbHUX 00'€KTIB, IKI BUKOPUCTOBYIOTHCS 5K JDKEPENO 3HaHb Ta CIPUSIIOTH OpraHizaltii
Mi3HABAIBHOI ISUTBHOCTI 1 BUXOBHOMY BIUIMBY Ha y4HIB;

IHCTpYMEHTH HaBYaJIbHI - PY4HI Ta MEXaHi30BaHi 3HAps s 200 mpucTpoi (00poOHi, MOHTaXKHI, KOHTPOJIBHO-BUMIPIOBAJIbHI, XYJ0XKHI, CaJ0BO-TOPOJIHI), MPH3HAUCH]
U1l BAKOHAHHS YYHSIMH IPAaKTHYHOI pOOOTH;

KapTa HaBYajJbHA - KapTorpadidyHuii TBIp BCTaHOBIEHOTO (hopMaTy, 110 MOOYAOBaHUI B KapTorpadiuHiii mpoeKIii, y3araJbHeHUH | BUKOHAHUN y TIEBHIA CHUCTEMi
YMOBHHUX MO3HAaY€Hb 300pa’keHHsI OBEPXHI 3eMili, 1HIIOr0 HeOECHOro Tijla YM HA3eMHOTO MPOCTOPY 3 PO3MILICHUMH Ha HUX 00'€éKTaMu peajbHOi JAiHCHOCTI, 3MICT

SIKOT'O BUSHAYAETHCS HaBUAJIbHUMU IIPpOrpaMamMu;

KOJIEKIIisl - 310paHHsS OJHOPIAHMX TMPEIMETIB, MiAIOpaHUX 3a POJOBUMHU Ta CHUCTEMATH30BAaHUX 332 BUIOBUMHU O3HAKAMHU, K€ BHUKOPHCTOBYETHCS SK HaBUYaJIbHO-
HAOYHUH MOCIOHUK;

KOMIIJIEKC - CHCTEMHa KOMOiHaIlisl Oy/b-KUX BUJIB 3ac001B HaBYaHHS, 00JIaJHAHHS, HABYAIbHUX BHJIaHb, (DYHKI[IOHAIBHO MOB'I3aHUX MIX COO0IO Ta OpPraHi30BaHUX
SK €IMHE I1iJIe 1715 3a0e3MevYeHHs TOCSITHEHHS] BU3HAYeHOT HaBYaJIbHO-BUXOBHOI METH;

KOMIUIEKT - Habip Oyap-SKUX BUIIB 3ac00iB HaBUaHHS, OOJa/JHAHHS, HABYAJIBHUX BUAaHb, 3MICTOBHO MOB'I3aHUX MIX COOOI0 Ta MPHU3HAYEHUX M 3a0e3meueHHs
JIOCSITHEHHS BU3HA4YEHO1 HaBYaJIbHO-BUXOBHOI METH;

MaKeT - pI3HOBHU] MOJIEJII HABYAJIbHOI, SIKa € 00'€MHO-TTPOCTOPOBOIO KOMITO3HIIIEI0 KOMIUIEKCY CTPYKTYPHO B3aEMOTIOB'SI3aHUX OKPEMHUX 00'€KTiB, IO BUBYAETHCS a00
BUKOPUCTOBYETHCS B HABUAIHHO-BUXOBHOMY IPOIIEC;

MebIIi - pyxome MaitHo a00 MaifHoO, sike Ha BIJIMiHY BiJl HEPYXOMOT'O MO>KHA MEPEMIIYBATH 1 sIK€ BUKOPHCTOBYEThCA SIK 001 IHAHHS 3arajlbHOT0 MPU3HAYCHHS;

MIKpoInpemnaparu - piOHi 00'€KTH, sIKI BaXKKO PO3MI3HATH HEO30POEHUM OKOM (LIl OpraHi3MH, KJIITHHH Ta 3pi3U KJIITHH 1 TKAHUH POCIUH, TBApHUH 1 JIIOAMHU) 1 SKI
noTpeOytoTh BUKOPUCTAHHS €JIEKTPOHHOI Ta ONITUYHO] arapaTypH;

http://yurist-online.org/



http://yurist-online.org/

MOJICJIb HaBYaJIbHA - 3aci0 HAaBYaHHS TEPEBAXXHO JEMOHCTPAIIHHOTO THITY, IO CIPOIIEHO BIATBOPIOE O0'€KT BUBYEHHS, SKIIO HOTO HEMOXKJIHMBO ab0 CKIIaJHO
JIEMOHCTPYBATH B HaTypaJIbHOMY BUIJIAI; 00'eMHe a0 TUIOMKHHE BitoOpaykeHHs (Komist) 00'eKTa, IPOIIeCy UM SBHIIA, B3a€EMO3B'SI3KIB MIXK iX YaCTUHAMH, 3 OUIBIIOI0
a00 MEHIIIOI0 YMOBHICTIO Y BiITBOPEHHI NMPHUHIIUIIIB, BIACTHBOCTEH OYJ0BU Ta (YHKIIOHYBAHHS, III0 BUBYAIOTHCS YM BUKOPHUCTOBYIOTHCSI B HABYAIIbHO-BUXOBHOMY
poleci;

MYJSDK - PI3HOBHJ MOJIeJli HaBYAJIbHOI, SKHH MaKCUMaJbHO HAOIMKEHO BIITBOPIOE 30BHIIIHI BIACTUBOCTI 00'€KTa, 110 BUBYAETHCS, ITHOPYIOUH HOTO BHYTPILIHIO
OynoBy;

HaOIp - CYKYIHICTh OAHOPITHUX MPEIMETIB, SKI Pa30M CTAHOBJISITH IIOCH ITLJIE;

o0JiaJHaHHS HABYAJIbHE - YAaCTHHA 3aC00IB HABYAHHS K CYKYIHICTh MaTepialbHUX 00'€KTiB, SIKi 3aCTOCOBYIOTHCS JUIsl TIepe/iadi HaBuaiabHOI iH(popMarliii i B OKpeMux
BUIIIKaX BUKOPUCTOBYIOTHCS K JPKEPEIIO 3HAHb;

MOCY/I - TOPOKHUCTI BUPOOH 31 CKJIa, TJIMHY, IJIACTMACH, METally Ta IHIINX TBEPAUX MaTepiaiiB, MPU3HAYEHI [ 30epiraHHs pe4OBUH, JIIKAPCHKHUX MPernapaTiB TOIIO;

TabJIMLg HaBYaJIbHA - IPYKOBAHUMN JINCTOBUI HAOYHUHN MOCIOHMK, IO MICTUTh HMU(PPOBUI YU TEKCTOBUI Marepiall, MaTIOHKH, TpadidHi 300paxeHHs Ui UTFoCTpanii
TEMH YH PO3/Iiy HaBUAIBHOI MPOTpaMH 3 PO3TALTYBAaHHIM iX 3a MEBHOIO CUCTEMOIO 1 MPU3HAYSHHA JIs1 IEMOHCTpALlii B YMOBaX HaBYAJIBHOI ayAMTOPIi;

TEeXHIYHE 3aBJIaHHS - JOKYMEHT, 1[0 BCTAHOBIIIOE OCHOBHI MPU3HAYECHHS, TOKA3HUKH SKOCTI1, TEXHIKO-€KOHOMIYHI Ta CIelialbHi BUMOTH 0 BUPOOyY, oOcATy, cTaii
PO3pO0IIEHHS Ta CKJIaly KOHCTPYKTOPCHKOI JOKYMEHTAIII.

3. OcHallleHHs 3aralbHOOCBITHHOI'O HAaBYAJILHOTO 3aKJIay IOBUHHO BIJIIOB1/IaTH BUMOTaM:

JepKaBHUX OCBITHIX CTaHAAPTIB;

HEOOX1JHOCTI 1 JOCTATHOCTI OCHAIIIEHHS OCBITHHOT'O MPOIIECY Ul OBHOT peatizallii OCHOBHMX OCBITHIX IpOrpaM;

KOMIUIEKTHOCTI 1 MOJAYJIBHOCTI, 110 JO3BOJISIIOTh PEasli30BYBaTH pi3HI OCBITHI MPOTpaMu, 3 YpaxyBaHHSIM peallbHUX OCOOJIMBOCTEH 3arajlbHOOCBITHIX HaBYAJIbHHUX
3aKJIaJiB Ta OCHOBHHMX OCBITHIX IpOrpam, pi3HUX poOOYMX MPOrpaM Ta HABUAIbHO-METOJWYHUX KOMILJIEKCIB, HAMPSAMIB M03aypOYHOI iSUIBHOCTI, @ TAaKOX 1HIIMX
noTped Y4aCHUKIB OCBITHBOTO ITPOLIECY;

BIJITIOBITHOCTI CaHITapHO-TIr€HIYHUM BUMOTaM, MOKEXHIN Ta eJIeKTpoOe3Mnelli, BUMOraM 0XOpOHHU 3/I0POB'S YUHIB 1 OXOPOHHM Mpalli MPAI[iBHUKIB OCBITHIX YCTaHOB;

YHIBEPCAIBHOCTI - MOKJIMBOCTI 3aCTOCYBAaHHSI HaBYAJIILHOTO OOJIaJHAHHS Ui BUPIIIEHHS KOMIUIEKCY 3aBJlaHb Y HaBUalbHIM 1 M0O3aypOuHiid AiSUIBHOCTI, B PI3HUX
NPEeIMETHUX Taly3sX, 3 BAKOPUCTAHHAM PI3HUX METOAMK HaBYaHHS TOILIO;
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320€31eYeHOCTI €ProHOMIYHOTO PEKUMY POOOTH YIaCHUKIB OCBITHBOTO TIPOILIECY;
Y3TOJPKEHOCTI CIIJILHOTO BUKOPUCTAHHS (3MICTOBOTO, (PYHKI[IOHATBHOTO, TEXHOJIOTTYHOTO, POTPAMHOTO TOIIIO).

4. KomrutekTaniiss KaOiHETIB MPUPOJTHUYO-MATEMATHIHUX MTPEAMETIB MIKITbHUMH MEOJISIMU Ta HaBUYaJIbHO-METOJAMYHUMH MaTepiaiamMu 31HCHIOETCS BIAMOBIIHO 10
[TonoxeHHs PO HaBYAJIbHI KaOiHETH 3 MPUPOIHUYO-MATEMATUYHHMX IPEIMETIB 3aralibHOOCBITHIX HABYAJILHUX 3aKJaJliB, 3aTBEP/XKEHOr0 HakazoM MiHicTepcTBa
OCBITH 1 HayKH, MoJioAi Ta ciopTy Bix 14 rpymus 2012 poky N 1423, 3apeectpoBanoro y Minictepctsi roctuiii Ykpainu 03 ciuns 2013 poky 3a N 44/22576.

5. 3acoOu HaBUaHHS Ta HaBYaJbHE OOJIAJJHAHHS, IO TOCTABISIOTHCS Ta BUKOPHUCTOBYIOTHCS y HABYAJIbHO-BUXOBHOMY MPOIIECI 3arajlbHOOCBITHIX HaBYAIBHUX
3aKjaaiB, MOBMHHI MAaTH Ha MOMEHT IIOCTaBKM BHCHOBOK JE€P)KaBHOI CaHITApHO-CIiIEMIOJOTIYHOI eKCHEepTHU3HM, Ta/ab0 TEeXHIYHWUW MacrnopT Ha BUPiO, Ta/abo
JEKJIapallilo Mpo BIAMOBIIHICTS BUMOTAaM TEXHIYHHX PErJaMEHTIB; OyTH YKOMILICKTOBAaHUMH IHCTPYKIISIMH MPO BHKOPHCTAHHS Ta 30epiraHHs, BUKIAJICHUMH
YKpaiHCbKOI0 MOBOO, Ta OOOB'SI3KOBMM METOAWYHUM 3a0€3MEYEHHSIM Ul AEMOHCTpAliHUX, MPAaKTHYHHUX Ta Ja0OPAaTOPHUX POOIT BINMOBIIHO JO HABYAIBHOI
POTPaMH.

6. Komn'torepHe ta MynpTUMeiiiHe 00MaaHaHHsS Jis KaOiHeriB Oiosorii, reorpadii, MaTemaTuky, (i3UKH Ta XiMil TOBUHHO BiJIOBIIATH BUMOTaM, HABEJCHUM Y
Tabymmi 1:

Taomuus 1
Hassa TexHniuHe 3aBIaHHA JeMoHcTpauii Ta KisabkicTs
3aco0y/001agHaHHSA JabopaTopHi podoTn
(3a HAaBYAJIBLHOIO0
NPOrpamMoxo)

| L | 2 | 3 .4

I. Komn'toTepne Ta myJabTuMeiliHe 00J1aIHAHHS

1. Myastumeniiine |1.1. Kommiekt myabtumeniiinoro odaagnanas. Tum 1 1

o0JIafHAHHSA A) InTepakTHBHA JA0LIKA:

JIONIKA MPSMOi MPOEKIIii 3 MOXKIIMBICTIO HACTIHHOTO KPIIUICHHS;

poboya moBepxHs O1710T0 KOJIBOPY, TBEPAA, 31 CIIEIIaTbHUM aHTUOIMCKOBUM
MOKPUTTSIM, CTIMKHM JI0 YIIKO/KEHb, pO3pax0oBaHa, 30KpeMa, JUIsl MMchMa Ha Hil
MapKepaMu Ha BOJSTHINA OCHOBI;

MiHIMaJIbHUI pO3Mip IHTEPAKTUBHOI'O MPOEKLIHHOTO 300pa’keHHs AKTUBHOI ITOBEPXHI
JIOLIKY - HE MEHIIIe HiX AlaroHans 77" (195 cM) npu cniBBiIHOIIEHH1 CTOpPiH 4:3
(urmpuna 156 oM, Bucota 117 cm). Po3mip mpoekuiiiHoro 300pa>keHHs Mae 30iraTucs
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3 aKTHBHOIO IMOBEPXHEIO JAOIIKU BiIOBIIHO JI0 11 pO3MipiB Ta aCIEKTHOTO
CITiBBIJTHOILLIEHHS;

JIONIKa MOBUHHA 3a0€31eYyBaTH MOXKIIMBICTh YIIPaBIiHHSA KOHTEHTOM 0e31ocepeIHbo
3a JIONOMOTOI0 JJOTHUKIB MAJIBbIIB PYKH a00 MapKepa;

JOTUKOBA TEXHOJIOTIS OIIKY MOBUHHA MIATPUMYBATH: HE MEHIIIE 6-TU OJTHOYACHUX
JOTHKIB, CTaHIAPTHI QYHKIII MHIII, TPUHAKMHI JIIBOI Ta TPaBO1 KHOMOK MUIII y
TOYIII JOTHKY JI0 aKTUBHOI OBEpXHi; (yHKIit0 multi-touch;

pO3/iIbHA 3/IaTHICTh MO3UIIIOHYBaHHS TOTUKY - He MeHIe Hixk 4000 x 4000 To4ok;
tun inTepdeticy - USB;

JOBKMHA iHTep(deiicHOTO Kabelto - He MEHIIa, HiXK HeoOX1/1Ha /IS T AKITFOYCHHS
MIPUCTPOIO JIO MIEPCOHATTLHOTO KOMITFOTEPa BUYMTEISI Y MICIIi HOTO BCTAHOBJICHHS;

T KITFOYCHHST TOTIKH JI0 TIEPCOHATBHOTO KOMII'FOTEpa BUUTEIIS;

rapaHTisl Ha JIOIIKY HE MEHIIE 3 POKiB

b) MyabTuMeniiiHuii NpoeKkTop 3 KOPOTKOPOKYCHHM 00'€KTHBOM:

cBiTIIOBHI TTOTIK He MeHIe 2500 ANSI aromeHiB;

PO3IiIbHA 3JaTHICT MPOEKTOpa MoBMHHA OyTH He Menme XGA (1024 x 768
nikceniB) a6o WXGA (1280 x 800 mikceniB);

acrexTHe criBBinHomenHs 4:3 a6o 16:9, 16:10;

pecypc pobotu gammu He MeHIe 5000 rouH B CTAaHAAPTHOMY PEXKUMI;

MIPOEKTOP MOBUHEH KOMILUIEKTYBATHUCH M1ABICOM;

IIPOEKTOP BCTAHOBIIOETHCS Ha CIIEI[ialIbHOMY MiJBICI, SKHH KpIIUTbCs 6€3M0CcCepeHbO
HaJ BEpXHIM KpaeM IHTEPAKTUBHOI JOLIKU JI0 CTIHU abo /10 cTei;

BiJICTaHb Bij 00'€eKTHBA MPOEKTOPA JI0 IJIOIIMHU MPOEKIii He OinbIne 1 MeTpa;
JOBKMHA 1HTEpEHCHOTO Ka0emto - He MEHIIIa, Hi>K He0OX1/1Ha JUTsl AKITIOYSHHS
MPUCTPOIO /10 MOPTATUBHOTO KOMI'TOTEpa BUUTENS Y Miclli HOr0 BCTAaHOBJICHHS;

T IKJIFOYEHHS 3{IHCHIOETHCS 10 TpadiuHOro ajanTepa mopTaTUBHOTO KOMITHOTEpa
BUMTEJS;

rapaHTisl Ha MPOEKTOP HE MEHIIe 3-X POKIB;

rapaHTisg Ha JJaMITy TpoeKTopa He MeHIe 1-ro poky a6o 1000 roaun B pobouomy
pexuMi

B) bazoBe nporpamue 3a0e3ne4eHHs1 A1 iIHTEPAKTHBHOI JOLIKH TA
MYJIbTHMEIIHHOI0 NPOEKTOPA 3 KOPOTKOGOKYCHHUM 00'€KTUBOM:

U1 CTBOPEHHS, IEPETJIATy Ta IPOrpaBaHHs IHTEPAaKTUBHOTO HAaBYAJIbHOTO KOHTEHTY;
CYMICHE 3 OTIEPAIIITHOI0 CUCTEMOIO KOMIT'IOTepa BUNUTEIIS;

HiATPUMYE IMIIOPT CTBOPEHUX (ailsliB pi3HUX (OPMATIB;
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€ MOKJIMBICTb 3MIHIOBAaTH 00'€KT (pyxaTH, KJIOHYBaTH, IEPEBEPTATH, 3MIHIOBATH
po3mip, OJIOKYBaTH, peaaryBaTi, pOOMTH PO30PUM) 32 JIOTIOMOTOK0 CTaHIAPTHUX
3ac00iB MPOTpamMHOro 3a0e3MmeueHHS;

IHCTPYMEHT 3aIuCy €KpaHa MOBUHEH MaTH MOJKJIUBICTh 3amucaTH (30eperty) Bech
pobouwnii cTi, 0OpaHy 30Hy a60 oOpaHe BiKHO;

HiATPUMYE YKPaiHCBKY MOBY;

Mae (YHKI[IF0 aBTOMAaTUYHOTO OHOBJICHHS

1.2. KommiiekT MmyJibTUMeAiHHOT0 001aqHaHHA. Tum 2

A) MyabTuMeaiiHUN TPOEKTOP 3 IHTEePAKTUBHUMH (PYHKUIAMMU:

cBiTiioBHi 1OTIK He MeHmre 2500 ANSI qroMmeHiB;

pO3AiNIbHA 3JaTHICTh MPOEKTOpa nmoBuHHA Oyt He MeHIIe XGA (1024 x 768
nikceniB) a6o WXGA (1280 x 800 mikceniB);

acnexkTHe crhiBBigHOmEeHHS 4:3 a6o 16:9, 16:10;

pecypc pobotu gammu He MeHIe S000 rouH B CTAaHAAPTHOMY PEKUMI;
KOMILJIEKT €JIEKTPOHHUX MapKepiB;

KOMIUIEKT /ISl MiABICY (KPIMJIeHHS);

BIJICTaHb Bij] 00'€KTHBA MPOEKTOPA JI0 TUIOLTUHHU IPOEKIIii He OiibIe 1 MeTpa;
JOBKMHA iHTep(eCHOTO Kabelto - He MEHIIa, HiXK HeoOX1THa IS T IKITFOYCHHS
MPUCTPOIO /10 MOPTATUBHOTO KOMI'TOTEpa BUUTENS Y Miclli HOr0 BCTAaHOBJICHHS;
T JIKJIFOYEHHS 3{IHCHIOETHCS 10 TpadiuHOro ajganTepa mopTaTUBHOTO KOMITHOTEpa
BUMTEJS;

rapaHTisl Ha POEKTOp HE MEHIIE 3-X POKIB;

rapaHTis Ha JJaMITy poeKTopa He MeHIe 1-ro poky a6o 1000 roaus B po6ouomy
pexXUMI

b) MapkepHa qomka 1Jist MyJJbTHMEAIHOI0 NPOEKTOPA 3 iHTePAKTUBHUMHU
dyHknisamu:

poboya MoBepxHs MaTOBa, O110r0 KOJIbOPY, pO3paxoBaHa y TOMY YHCII [yl MUChMa
Ha Hill MapKkepaMu Ha BOJSHIN OCHOBI;

PO3Mip MOBUHEH BiJINOBIIATH PO3MIpY IHTEPAKTHUBHOI MPOEKIIii MpoeKTopa, aie
niaroHans He MeHie 77" (195 cm) npu cniiBBiAHOIIEHH] cTopiH 4:3, 16:9, 16:10
B) bazoBe nporpamue 3a0e3ne4eHHsi A1 MyJIbTHMEIIHHOI0 NPOEKTOPA 3
iHTepaKTUBHUMH QYHKIiIMH:

JUIS CTBOPEHHS Ta MEPEriisay IHTEpaKTUBHOTO HABYAJIbHOT'O KOHTEHTY;

CYMICHE 3 OTIEPAIIITHOI0 CUCTEMOIO KOMIT'IOTepa BUNUTEIIS;

HasBHICTH 0a30BUX rpad)iyHUX IHCTPYMEHTIB: BUOIp THITY Ta KOJILOPY MapKepa,
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6a30Bi reoMeTpHyHi Qirypu (Koo, KBajapar, TPUKYTHUK), MOKJIMBICTh 3MiHU (OHY
po6040i 30HM (B JIIHIIO, B KJIITUHKY);

MiATPUMKA OJIHOYACHOI pOOOTH HE MEHIIIE 2-X KOPUCTYBauiB (MapKepiB);
MOXJIMBICTh 3MIHIOBAaTH 00'€KT (pyXaTH, KIIOHYBaTH, IEPEBEPTATH, 3MIHIOBATH
po3Mip, penaryBari) 3a JOMOMOTOI0 CTaHAAPTHUX 3aC001B IPOrPaMHOTO
3a0e3IeUeHHs;

HIATPUMYE YKPaiHCBKY MOBY;

Mae (QYHKIIIF0 aBTOMaTHYHOTO 200 PyYHOTO OHOBJICHHS

I') Cucrema iHTEPAKTHUBHOTO ONIMTYBAHHS:

0e3ApOTOBHIA TYJILT JIJIs1 BUOOPY BapiaHTa BiIMOBII, HE MeHIIIE 12 KiaBimi;
MOJTyJIb-TIPHIMaY O€3POTOBOTO 3B'SA3KY 3 MyJIbTaMU;

CyMKa /sl 30epiranHs Ta nepeHeceHHs;

IporpaMHe 3a0e3MedYeHHs [JIsl CTBOPEHHsI, 30epiranHs, BIATBOPEHHS Ta aHATI3Y
3alUTaHb Pi3HOTO THITY

I) AKycTHYHA cHCTeMAa 30BHilIHs 260 BOYI0BAHA B IPOEKTOP:
MOTYXHICTh: HEe MeHIe Hix 10 BT;
yactoTa: He ripme Hixk 100 ' - 20000 '

2. Komn'iotepne
00JIaAHAHHS

2.1. HaByaibHuUil KOMII'IOTEPHUIT KOMILIEKC

A) IlopraTuBHuii KoMn'0Tep BUUTENSA (HOYTOYK):

nporiecop: Pentium 32xx ab0 €KBIBaJIEHT;

BiJeoaaanTep: iHTerpoBanuii Bigeoanantep Intel HD Graphics 4400 aGo ekBiBaJieHT;
orepaTtuBHa Mam'sTh: TexHoJoris He ripme DDR3, gacrota He menme 1600 MHz,
00'em mam'sati He MeHIe Hix 4 Gb;

KOpPCTKUHM auck: Tut He Tipuie SATA, mBuakicTs mmunHaesns He merme 5400 06/xB,
00'em mam'sati He MeHire Hix 500 Gb;

Oatapes: eMHICTh He MeHIIIe HixXkK 6500 mAh a6o He MeHIe § TOAMH aBTOHOMHOL
poboTu;

JUCIUIe: AlaroHans He MeHie Hik 15", mupokodopmaruuit TFT a6o LCD, 16:9,
MaKCUMaJlbHa PO3/iJbHA 3aTHICTh HE MeHIIe HiX 1366 x 768;

WEB-kamepa: e menie Hix 0,3 Mp;

po3'emu Ta moptu: He MeHIIe Hixk 2 x USB 3.0 a 1 x USB 2.0/HDMI/ LAN (RJ-
45)/xapna-pinep/ aymaioBuxism;

KoMyHiKallii: HasBHicTh Bluetooth Ta/a6o Wi-Fi 802.11, LAN;

orepalliifHa cucTeMa: ImornepeaHh0 BCTAHOBJICHA JIITIEH31iHA omepalliifHa CucTeMa
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(OC) 3 6e3KOITOBHUMH OHOBIICHHSMH, TIATPUMKOIO POOOTH Y JTOKAIbHIN
00YHCITIOBAIIbHIN MEPEKi 3 TOMEHHOIO OPTaHi3aIli€lo Ta YKpaiHOMOBHUM
iHTEepdeiicom;

MaKeT MPOrpaMHKX 3ac00iB 0(hiCHOTO NMPU3HAYCHHS: cepTU(dikoBaHMiA B YKpaiHi, 3
YKpaiHOMOBHUM iHTepdericom, cymicHmii 3 00panoro OC, mo miaTpuMye podoTy 3
ocHoBHUMHU (aiinmoBumu popmatamu (DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX,
HTML ta MDB, ODT, ODS, ODP), a Tako po0OOTYy 3 €JIeKTPOHHOIO MOIITOO.
HasBHicTh yKpailHOMOBHOI MiATPHUMKH;

aHTUBIPYC: TONEPEIHHO BCTAHOBICHU aHTUBIPYCHUH 3aXUCT 13 3AATHICTIO
BUSIBJICHHS Ta 3HEIIKO/HKCHHS MEPEKEBUX 3arp03, HASIBHICTIO IPEBEHTUBHUX
TEXHOJIOT1H, sIKi 3a0€3MeuyI0Th BUSBICHHS HEBIIOMUX 3arpo3;

TEpMiH Aii JieH3ii He MeHIIe HiXk 5 poKiB

b) llopraruBHuii koMn'rorep yuns (HOyrOyk) ado npucrpii - tpancgopmep (2 B
1):

npouecop: Intel Bay Trail Atom Z37xx ab0 eKBIBaJICHT;

BifeoamanTep: iHTerpoBanuii Bigeoaaantep Intel HD Graphics abo exBiBaseHT;
orepaTHBHA MaM'sTh: 3 TeXHOJIOTIE0 He Tipme Hik DDR3, 06'em mam'saTi He MeHIIIE
Hix 2 Gb;

XKOpCTKUH auck: tum He ripie SATA, mBuakicts mmuHaens He menmie 5400 06/xs,
00'em mam'sti He MeH1e HiX 320 Gb abo TBepAOTUILHUM (IierI-HaKomuYyBay 3
00'emom nam'sTi He MeHIe Hix 32 Gb;

Oatapes emHicTio He MeHIIe HX 4000 mAh abo He MeHIe 6 TOJUH aBTOHOMHOT
pobotu;

JUCIIIEH 3 iaroHautio He MeHne Hixk 10,1", Tunm ceHcopHUM, HE MEHIIIE HIXK 5
notukiB, TFT abo LCD, makcuManbHa po3/isibHa 31aTHICTh HE MeHIIe Hix 1366 x
768;

WEB-kamepa: WEB-kamepa e menme Hix 1,3 Mp;

po3'emu Ta noptu He MeHmie HiX 1 x USB 3.0 ta 1 x USB 2.0/HDMVI/kapn-pinep/
ayTiOBUXII;

KOMYyHiKallii: HasBHICTh Bluetooth Ta/a6o Wi-Fi 802.11 b/g/n/;

KOpITyC: MUJIOBOJIOTOCTIMKUI, BIIIOBITHICTD KJIacy 3aXUCTy He MeHIe Hix [P41;
omepalliifHa cucTeMa: TorepeIHbO BCTAHOBJICHA JIIIICH31HA OmnepalliifHa cucteMa
(OC) 3 6€3KOIITOBHUMH OHOBJIEHHSAMHU, MIATPUMKOIO POOOTH Y JTIOKAIBHIN
0o0YHCITIOBANIbHINA MEPEKi 3 JOMEHHOIO OpraHi3alli€lo Ta yKpaiHOMOBHUM
iHTepdeiicom. [ToBHOIIHHA MIATPUMKA POOOTH KOPUCTYBAUiB 3 00MEKEHUMHU

2-15*
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MO>KJIMBOCTSIMU;

MaKeT MPOrpaMHMX 3ac00iB 0(iCHOTO NMPU3HAYCHHS: TaKeT 0(iCHOTO MPUKIIATHOTO
IIPOrPaMHOTO 3a0e3MeUYeHHs 3 YKpailHOMOBHUM iHTEpdeiicom, CyMicCHUH 3 00paHOI0
OC, mo miarpumye poboty 3 ocHoBHUMU (aitmoBumu popmatamu (DOC, DOCX,
RTF, XLS, XLSX, PPT, PPTX, HTML ta MDB, ODT, ODS, ODP), a Takox po6oTy
3 €JIEKTPOHHOIO TOIITOIO;

aHTUBIPYC: MONEPEAHHO BCTAHOBJICHUI aHTUBIPYCHUH 3aXUCT 13 3aTHICTIO
BUSIBJICHHS Ta 3HEUIKODKCHHSI MEPEKEBUX 3arp03, HASIBHICTIO IPEBEHTHBHUX
TEXHOJIOT1H, K1 3a0e3MeuyoTh BUSBICHHS HEBIZJOMHUX 3arpo3;

TEpMiH Aii JieH3ii He MeHIIe HiX 5 poKiB

2.2. CneniaJjiizoBaHe nporpamMHe 3a0e3ne4eHHs

A) Ilporpamue 3a6e3neyeHHst AJs1 TAKUX PyHKILiH:

MIPUCKOpEHa 3HOMKa 3 MOXIIMBICTIO BUOODPY iHTepBany 3iioMkun WEB-kameporo i
300py 3a¢ikcoBaHUX (OTO3HIMKIB B €JMHUI TOTIK Bi€O;

BIJICTE)KYBaHHS IEPEMIIIIEHHS OJJHOTO a00 NEKITbKOX 00'€KTIB 3a KiTbKOMa
napameTpamu (3MIIIeHHS, IIBUAKICTH 1 IPUCKOPEHHSI) B PEXKUMI PEaTbHOTO Yacy i
¢bikcyBanHs 3MiHH Y QopMi TpadikiB;

ABTOMATUYHUI 3am¥C y pasi BUsBJICHHS pyXy nepen WEB-kameporo

Jlns opranizaiii mkiapHOT
HayKOBOIi J1aboparopii 3
BUKOPUCTAHHSM BOYIOBaHOI
a6o 3oBHimHK0i WEB-kamepu
HIKIJTBHOTO HOYTOYKa YU
WEB-kamepu mikpockomna 3
MOXJIMBICTIO BiIeO- 1
dotodikcarii pi3sHHX SBHUIIL

b) Mikpockomn:

o poBYBaHHS MOKA3aHb MPUIIAIIB 3 JIHIMHUMH, paiaTbHUMU IIKAJIaMU,
U(POBUMH TUCIUIESIMH B PEKHUMI PEabHOTO Yacy; CTBOPEHHS KapTH PyXy 00'€KTIB y
JOCITIKYBaH1A 00J1aCT1

st opranizanii mKiasHOT
HayKOBOi1 Jtabopartopii 3
BUKOPHUCTAHHAM BOY/IOBaHOL
a6o 30BHIHKOI WEB-kamepu
HIKUIBHOTO HOYTOYKa YU
WEB-kamepu Mikpockona 3
MO>KJIUBICTIO BiZI€O- 1
dboTodikcarlii pi3HUX SBHUIIT

B) InTepakTUBHI MyJIbTHMe/IiiiHI eJIeKTPOHHI OCBITHI pecypcu:

neAaroriyHi mporpamMHi 3aco0u, BipTyallbHi Jab0opaTopii, MyJIbTUMEI1ITHI
HiAPYYHHUKH, €JIeKTPOHHI HABYAJIbHO-METOJMYH1 KOMITJIEKCH Y BUTJISIL
IHTEPaKTUBHOI'O 3aCTOCYBAaHHS 3 MOXKJIUBICTIO POOOTH B PEKKMI 0€3 MIAKIIOUEHHS 10
Mepexi [HTepHeT Ta QpyHKIIOHATIOM /7151 KOHCTPYIOBaHHS YPOKIB JJIs YCIiX KJIaciB;
CHCTEMa YMPaBJIiHHS OCBITHIMH NMPUCTPOSIMU: T0AATOK TOBUHEH HAJaBaTH
IHCTpYMEHTH IS BiANPaBIEHHS Ta OTPUMaHHS YPOKiB, aIMIHICTPYBaHHS OLIHKH,
KOHTPOJIIO 1 aKTUBHOCTI YYHIB
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2.3. Wi-fi poyrep 1
[Tpuctpiit ans 3abe3nedeHHs GyHKIIOHYBaHHS 0€3pOTOBOI MEpexi Kiiacy i3
MOJKITUBICTIO 3a0e3neueHHs Oe3mepediitHoi poooTu 10 30 0JHOYACHO MiTKITIOYCHIX
MEePCOHANBHUX MPUCTPOIB
2.4. baratogyHKIiOHAJbHUH NPUCTPiil (MPUHTEP-CKAHEP-KOMIP): 1
dopmar nanepy A4;
MIPUHTEP Ta KOIIP ISl IPYKY KOJIbOPOBUX T4 YOPHO-OUIUX JOKYMEHTIB;
CKaHep KOJIbOPOBHX Ta YOPHO-OLINX TOKYMEHTIB;
MIBUJIKICTh APYKY HE MEHIIIC HIXK 25 CT/XB;
TEXHOJIOTisl CTpyMEHEBa a0 Jla3epHa,
CTapTOBHI1 KOMILIEKT BUTPATHUX MaTepiaiiB Mae 3abe3neuyBatu He MeHmie Hixk 4000
BUJPYKiB KOJIbOPOBUX TOKYMEHTIB (popmaTy A4 i3 cepeaHiM 3allOBHEHHSIM CTOPIHKH
He MeHe 5 %;
BUTpPATHI MaTepiain Ui i€l MOJIeNi MPUHTEPA MAIOTh OYTH JOCTYITHUMH IS
npuadaHHs B YKpaini
3. NAemoncrpauiiine (3.1. Ilaneanb nemoHcTpaniiina 1
00J1aTHAHHS [Ipe3enTariitHuil cTaTHYHUN KOMIUIEKT 3 YCTAaTKyBaHHSM JIJIs 3aKPITUICHHS Ta
JEMOHCTpAIIii Ta0JIHIb, KaPT, IEMOHCTPAIIMHIX MOJICJICH Ta THIIMX HAOYHHX
MOCIOHUKIB
4. llpucrocyBanns |4.1. Jomka. Tun 1
Jlomika MapkepHa, 61J1a Ha MeTaJIeBiii OCHOBI, MOX€e BUKOPUCTOBYBATHUCH SIK MarHiTHa
JUTSL KPITIJICHHST IGMOHCTPAIIMHOTO 00JIaIHAHHS, IlarOHAJIb HE MEHIIE 2 M. 1
Mapxkepu 1 615101 JOIIKH (YOPHUHN, CHHIHN, 3eIeHUH, YepBOHUI).
['yOxa 1t MapKepHOT TOIIKH. 10 xomm.
Habip MaruiTiB a7 KpiruieHHs 0 JOUIKH. 2
Habip i kpinieHHs TOMKH 3
1
4.2. lomxka. Tum 2
Jlomika i Kpeiu TeMHO-3€JI€HOT0, TEMHO-KOPUYHEBOTO UM YOPHOTO KOJIBOPY, Ha
OJTHY, JIBi, YOTHPH, I'ITh POOOYHX TTOBEPXOHB, MOKE BUKOPHUCTOBYBATHUCH SIK
MarHiTHa JUIs KpiIUIEHHS IEMOHCTpAIliifHOro 00J1aiHaHHS, JlarOHajIb HEe MEHIIIE 2 M. 1
HaGip xpeitan mis qomiku (611a Ta KOJIBOPOBA). 5
Habip MarxiTiB Amst KPITUIEHHS 10 JOIIKH. 3
Habip i kpinseHHs TOMKH 1

http://yurist-online.org/



http://yurist-online.org/

7. Hudpose BuMmiproBasibHe 00JaJHAHHS, JAEMOHCTpaIliiHe oOnaaHaHHs, OOJaTHAHHS JJIs JIA0OpATOPHUX POOIT, MIKpOIpernapaTy, MpHIaan, HabOpH, MPHIAIJI,
nudpose 061aHAHHS, JOIATKOBE MPUJIAIJS, PEAKTHBH Ta XIMIYHE MPUIAs JUisl KaOiHeTy 010J10Tii MOBUHHI BIAMOBIIaTH BUMOTAaM, HaBEICHUM y TaOJIHII 2:

Taomuus 2
Hassa TexHiuHe 3aBJaHHSA JeMoHcTpanii Ta KisnbkicTs
3aco0y/001aTHAHHA JabopaTtopHi podoTun
(3a HABYAJILHOIO

NMPOrpaMon)
| 1 | 2 3 4
I. Hud¢pose BuMiproBajibHe 00,12 JHAHHSA
1. Hudpose 1.1. {u¢poBuii BUMiprOBaJIbHUIA KOMII'IOTEPHUI KOMILIEKC I KaliHeTy JleMOHCTPYBaHHS: 1
BUMipIOBaJIbHE oiosrorii JOCIIJTIB, IO MiATBEPKYIOTh:
o0JIafHAHHSA A) HludpoBuii BUMipHOBaIbHUI KOMII'IOTEPHUI KOMILJIEKC JJI51 BUMTEJISI: (boTOCUHTE3; AUXAHHS;

(g poBUii BUMIPIOBAILHUN KOMITFOTEPHHUI KOMIUIEKC Ui KabiHeTy O10JoTil
niakmoyaeTbes 10 USB-nopty komn'torepa, Ma€ MOKIMBICTh 6€3IpOTOBOT0 Ta/abo
JIPOTOBOIO CIOCO0Y Mia'efHAHHS a00 Ma€ aBTOHOMHUMN peXUM poOOTH 3
6e3nocepeiHIM BUBOJIOM PE3Y/IbTaTiB Ha BOYJJOBAaHUHN €KpaH 3 MOXKIIUBICTIO
MOAAJIBIIIOTO iX TIEPEHECEHHS 111 0OPOOKHU JJO OCHOBHOTO KOMIT'FOTEpa.

Kommieke cynpoBoKyeThCsl KEPIBHULITBOM 3 €KCIUTyaTallii, METOIMYHUM
MOCIOHMKOM Ta MPOrpaMHUM 3a0e3MeueHHIM

A.1. Meroauunuit nociOHUK:

METOJANYHHI MOCIOHUK 13 TPOBEICHHS IHTEPAKTUBHUX JEMOHCTPALIIMHIX
eKCIIEpUMEHTIB Ta Ja00paTOPHUX POOIT 13 MOKITUBICTIO pOOOTH B pexuMi 3 abo 6e3
MIKITIOYSHHS 10 Mepexi [HTepHeT, IHTepaKTUBHUM 3MICTOM, (DYHKII1IOHAJIOM ISt
penaryBaHHs KOHTEHTY a00 CTBOPEHHSI HOTaTOK Ta 3aKJIaJ0K O€3MOCepeHbO Y
MOCIOHUKY, SIKUH Tpalitoe B onepaniitnux cuctemax OC Windows, ta/abo Android,
Ta/abo 10S.

Metoananmii mOciOHUK 3 0610J10Tii MTOBUHEH MICTUTH He MeHIIe 20 1eMOHCTpaIliiHuX
eKCTIIEpUMEHTIB Ta Ja00paTOPHUX POOIT 3 BUKOPUCTAHHIM LU(POBOTO
BHUMIPIOBAJILHOTO KOMIT'FOTEPHOTO KOMILIEKCY JUIsl KabiHeTy 010J10T1i, MaTh

BUTIAPOBYBaHHS BOJIH;
TPAHCHOPT PEUOBHH IO
pOCIuHI;

BUMIPIOBaHHS apTepiaIbHOTO
THUCKY;

OOMiH pEeuOBHH 1 €Heprii B
KJIITHHI;

dbotocuHTE3

JlabopaTopHi 10c/IiIzKeHHA:
BUMIPIOBaHHS 4aCTOTH
CEepIIEBIX CKOPOUYCHb;
PO3BHUTOK BTOMH IIPH
CTaTUYHOMY 1 IMHAMIYHOMY
HaBaHTAXCHHSX;

BIUTMB PUTMY i HAaBaHTaXCHHS
Ha PO3BUTOK BTOMHU;
BU3HAYCHHS aKOMOJallii OKa;

http://yurist-online.org/



http://yurist-online.org/

IHCTPYMEHTH U1l CTBOPEHHS BIACHUX €KCIIEPUMEHTIB.

XapaKkTepUCTUKH MPOTPaMHOTO 3a0e3neueHHs IU(POBOTr0 BUMIPIOBAILHOTO
KOMII'FOTEPHOI'0 KOMIUIEKCY:

MOXJIMBICT 300pY JaHUX OJJHOYACHO 3 JEKUIBKOX JaTYHKIB;

KUJTbKa peXXUMIB BiTOOpaXeHHS AaHUX: rpadiku, TabuuI, 1iarpamMu i qudpoBuii
BUTJISI,

MO>KJIMBICTH MATEMaTHYHOT'O OIPALIOBAHHS 310paHUX JaHUX y BikHI rpadikis Ta
TaOIUIh 13 3aCTOCYBAHHIM OCHOBHMX (DYHKIIIH aHaMi3y rpadiyHUX JaHKX;
MO>KJIMBICTh OTPUMAaHHS CTATUCTUYHUX XapAKTEPUCTHK OTPUMAHUX JIAHHX;
excnopt Aanux B Excel Ta iHmi nporpamu;

HasBHICTb Bepciil mporpamuoro 3abesnedeHHst OC, cyMiCHUX 3 KOMIT'IOTEPOM
BYMTEJISI/ yIHS,

iHTepdeiic mporpaMHOro 3abe3neueHHs: IOBUHEH OyTu 6araTOMOBHUM
(YKpaiHOMOBHU Ta aHTIIOMOBHHH iHTEpdeiicu 000B'I3KOBI)

A.2. AnanoroBo-1iudpoBuii epeTBoproBay - 1.

AmnanoroBo-uu(poBHii NIEpETBOPIOBAY TOBUHEH:

npamoBaty mia ynpaiaiHHaam OC Windows, Ta/abo Android, Ta/a6o 10S 3a
JIOTIOMOTO0 IIPOTPaMHOr0 3a0€31EeYEHHS;

MaTH MiKIIOUEHHS JO IepCOHANIBbHOro koMm'totepa uepe3 USB-nopT, 6e3apoToBuii
croci6 mia'efHaHHSA a00 MaTH aBTOHOMHUI PEeKUM poOOTH 3 6e31ocepeHiM BUBOJOM
pe3yibTaTiB Ha BOYIOBaHUN €KpaH 3 MOXJIUBICTIO MOAAJIBILOTO iX MEepeHeCeHHs IS
00pOOKH O OCHOBHOTO KOMII'FOTEPA;

MaTH yactoty 3amipiB He MeHIe 100000 Ha cekyHay;

MaTHU He MeHIIe 4 MOPTIB AJIs NIAKIIOYEHHS 30BHILIHIX JaTUUKIB, SIKI MOXKYTh
IIpaLOBaTH OJHOYACHO;

Matu BOYyZIOBaHHUH €JIEMEHT JKUBJICHHS 13 MOXKJIUBICTIO MIATPUMYBATH 3aIUC JaHUX
IIPOTATOM HE MeHIe 12 roaus;

MaTy pO3AUTHHY 3/IaTHICTH 3aMipiB HE MeHIIe 12 OiT;

MaTH MO>KJIMBICTh @BTOHOMHOT'O HAarPOMAPKEHHSI JAHUX Y BHYTPILIHIO 11aM'SITh;
MaTH aBTOMaTUYHE PO3Mi3HABAaHHS JaTYHUKIB;

MaTH 30BHIIIHIN iHAUKAaTOp poOOTH

A.3. Natuuk pH (30BHImHIN) - 1;
niana3oH: He Byxue 0 - 10 pH;
TOYHICTh BUMIPIOBaHb: He Tipuie 5 %

BUSIBJICHHSI CJIIMOI TUTSIMH Ha
CITKIBIII OKa;

BUMIPIOBaHHS OpOTa
CITyXOBOI YyTIMBOCTI;
BU3HAYCHHS peakilii 3iHUIb Ha
CBITJIO;

BJIACTUBOCTEH (PepMEHTIB;
BUJIIJICHHS KHCHIO 3€JICHOIO
POCIIMHOIO B IpOIeci
dbotocuHTE3Y;

BU3HAYCHHS SIKOCTi BOJIU
METOJIaMH XIMIYHOTO aHAJI3y.
aHaJIITUYHE BU3HAYCHHS 1
JIOCIKEHHS OJIKIB, JIITIIIB,
BYTJICBO/IIB;

peaxiiii ocaKeHHsI O1TKIB:
OCaJDKEHHS OLIKIB IIPH
HarpiBaHHi,
KOHIICHTPOBaHUMH
HEOPTaHIYHUMU KUCIIOTaMH,
OpPraHiYHUMHU PO3YNHHUKAMU;
BUBYEHHS O1JIKOBOI MPUPOIU
(bepMeHTiB;

BJIACTUBOCTI ()EPMEHTIB
(BrutuB Temneparypu, pH,
aKTUBATOpIB Ta 1HT10ITOPIB Ha
aKTUBHICTh aMiJIa3u CIMHK);
MOPIBHSIHHS ITPOLIECIB
(oTOCHHTE3Y 1 XEMOCHUHTE3Y;
JOCITIPKEHHS TPOYKTIB
dboTocuHTE3Y;

JTOCJTIJDKEHHS YMOB,
HEOOXITHUX /7 1epediry
dboTocuHTE3Y;
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A.4. JlaTuuk Temnepatypu (30BHILIHIH) - 2;

niamasoH: He Byx4e -20° C - +120° C;

TOYHICTB: HE Tipie =5 %;

YyTIMBHUI €JIEMEHT: PO3TAlllOBAaHUN yCepeInHi HAKOHEUYHHUKA JJATYNKA;
KaJiOpyBaHHS: HE BUMArae KajaiOpyBaHHs

A.5. MikpodoHHUI JaTYuK (30BHIIHIN) - 1;
4acTOTHHH niama3oH: He Byxk4e 100 I'r - 8000 'y

A.6. JlaTuuk OCBITIICHOCTI - 1;

nianazonu: He Byx4e 0 - 600 sik; 0 - 6000 nk; 0 - 150 kiK;
TOYHICTB: HE Tipie +4 %o;

CHEKTPpaJbHUH Jiana3oH: BUIUME CBITJIO

A.7. latuuk TUCKY - 1;

niana3oH: He Byxxue 50 - 110 kI1a;
TOYHICTB: He Tipie +3 %o;

KanmiOpyBaHHS: HE BUMarae KanOpyBaHHS

A.8. JlaTuuk ByTrJIeKHCIOTO Ta3y (30BHIIIHIN) - 1;
BHUMIPIOE KOHIICHTpAI[i}0 MOJIEKYJ B fiana3oHi He Byx4e 500 - 5000 ppm

A.9. Jlatumk BoJstorocTi - 1;
BUMIpIO€ BiTHOCHY BoJioricTb BiJ 0 % 1o 100 %.
TOYHICTh BUMIPIOBAaHb JJaTuMKa He ripuie 5 %

A.10. JlaTuuk nuxaHHs (30BHIMIHIN) - 1;
BHUMIPIO€ MIBUJKICTh PyXY MOBITPSI, 110 HAAXOAUTH BiJl JIETCHB;
Jliara3oH BUMIPIOBaHb HE MEHIIIE 5 JI/C

A.11. Jatuux EKT (30BHIIHIN) - 1;

JUTSL 3HSTTSI €JIEKTPOKapAIorpaMu poOOTH ceplis;

JaTYiK 3a0e3MeuyeThcss KOHTAKTHUMH €JIeMEHTaMH JUIsl TPUKPITUICHHS 10 LIKIpH
JIOIMHA

A.12. Tatynk ynbTpadioneToBoro BUNPOMIHIOBaHHS - 1,
nianason: e Menmie 0 - 10 Br/m?, 0 - 200 Br/m %;
OBKMHA XBUIb: He MeHIire 290 - 390 um

A.13. JlaTuuk TemrnepaTypHu HaBKOJUIIHBOIO cEpeoBHINA - 1;
temneparypa: Big -30 go +50° C;

KaTaboJIIYHi MPOIECH MTPU
MIPOPOCTaHH1 HACIHHS POCIIWH;
BUSIBIICHHS 1 OTIHC
€KOJIOTTYHUX TPy POCIUH
BIZHOCHO OCBITJIEHHS,
BUSBIICHHS 1 ONKC
€KOJIOTIYHUX TPYIl POCIUH
BITHOCHO BOJIOT'OCTI;
MIPOBE/ICHHS arpoXiMiyHOTO
aHaITi3y IPYHTY (perioHanbHI
0COOJIMBOCTI)
JocaiTHUILKUH MPAKTHKYM
CamMocnocTepekeHHs 32
YaCTOTOIO CEPIIEBUX
CKOpPOYEHb YIPOJIOBXK 100U,
THXKHS.

JocnimkeHHs TeMnepaTypHoi
ajanTamnii penenTopiB MWKipH

IIpoexT

BusiBneHHs piBHA
AHTPOIIOTEHHOTO BIUIUBY B
eKOCHUCTEMaX CBO€ET MICIIEBOCT1
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TOYHICTB: He Tipmie =1 %;
KaJIiOpyBaHHS: HE BUMarae KajiiopyBaHHS

A.14. JlaT4uK 9acTOTH CEPIIEBUX CKOPOUYECHB (30BHIMIHIN) - 1;
gacToTa cepreBux ckopoyenb: 0 - 200 ynapiB 3a XBUIUHY;
KaliOpyBaHHS: HE BUMarae KajiiopyBaHHS

A.15. laTynk apTepialbHOTO TUCKY (30BHIIIHIH) - 1,

JUIS. BUMIPIOBaHHSI apTepialbHOIO TUCKY JIIOIUHU;
BUKOPHUCTOBYE MAH)KETY 3 IPUMYCOBUM HAarHITaHHSIM MOBITPS;
BUMIPIOBAJILHUH Jiana3oH: He Byx4e 0 - 375 MMm. pT. CT.

A.16. laTunk MOBEpXHEBOI TeMIepaTypH (30BHIMIHIN) - 1,

JUISL BUMIPIOBAHHSI TEMIIEPATypU MOBEPXHI MIKIpU JTIOAUHHA 200 OYIb-SIKUX THIIUX
MTOBEPXOHb;

BHUMIPIOBAJILHU /1ania30H TemrepaTyp He Byxue: Bz -20° C mo +120° C

Habip xabeniB y KUTBKOCTI, JOCTaTHIN /IS IMiIKIFOYEHHS aHAJIOT0BO-IIU(POBOTO
NepEeTBOPIOBAYA Ta IaTYHKIB.

KinpkicHuii ckaa Hu¢poBOro KOMITIOTEPHOTO BUMIPIOBAITBHOTO KOMILIEKCY
BU3HAYAETHCS BYMTENIEM, aJle MAa€ OYTH JOCTATHIM JJIsl BAKOHAHHS JOCIHIPKEHb Ta
71ab0paTOpHUX POOIT, 3a3HAYEHUX Y IbOMY THUIIOBOMY MEPENIKy

b) lndposnii BUMiproBaJbHNH KOMII'IOTEPHUH KOMILJICKC 1JIsl YYHS:
[Iporpamue 3abe3nedyeH s Ta XapaKTePUCTUKHU LIM(PPOBOTO BUMIPIOBAIILHOTO
KOMI'IOTEPHOT0 KOMITJIEKCY /i1l KaOiHeTy 010J10Tii U1 yYHSI aHAJIOT14HI
MIPOrpaMHOMY 3a0€3MEYEHHIO Ta XapaKTEePUCTHKaM IIU(PPOBOTO BUMIPIOBAIBHOTO
KOMILIEKCY Ui KabiHeTy Giosorii st Buutens. [lepenik AaT4uKiB y ckiiazi
1M(POBOro BUMIPIOBAIILHOTO KOMIT'FOTEPHOTO KOMITJIEKCY JUISl YUHSI BU3HAUYA€ETHCS
BYMTEJIEM BiJITIOBITHO 10 BUMOT HaBYaJIbHOI MPOrpaMu, aje Mae OyTH TOCTATHIM JUIs
BHKOHAHHS JOCIIKEHB Ta Ja0OpaTOPHUX pOOIT, 3a3HAYEHUX Y ITbOMY THUITOBOMY
NEepeiKy

2-15*

|II. Boraunika. Pocaunu

1. lemoncTpaniiine
00JIaAHAHHSA

1.1. Kouaexkuii, rep6apii, moaeni, npujiagu

A) Koaexuii:

Mopdosorist pociuH

Cknan konekuii: 4 KOpoOKH 3a TeMaMu: PI3HOMaHITHICTh MTaroHiB, pI3HOMAHITHICTb
JIUCTKIB, PI3HOMAHITHICTb KBITOK, P13H1 TUIIH KOPEHEBUX CUCTEM.

Bynoa Ta )XUTTEMISITBHICTD
pOCIIUH

Po3MHOXEHHS 11 pO3BUTOK
pOCIIUH
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MicTuth HaTypasibHi 3pa3Ku MMaroHiB, JIUCTKIB, KBITOK Ta KOPEHIB HAHOLIbII

MOIIMPEHUX BUIIB POCIHH, PO3MIIIEHI HA OKPEMUX IJIAaHIIETHUX JIUCTaX (HEe MEHIIE 5

3pa3KiB 3 KOXKHOI TEMH)

Hacinnsg i utonm (3 Temu)

Cknan koJekii: 3 KopoOKH 3a TeMaMH: CyXe HaCiHHs, TUIOU Ta CIIOCO0H iX
MOIIMPEHHS; COKOBHTI TUIOAN (MYJISIKI); IIMIIKK rojloHaciHHuX. [IpencraBneni
HATypaJIbHI 3pa3Ku Ta MYJISDKI TUIOJIB, @ TAKOXK JIEMOHCTPYIOTBCS CIIOCOOH 1X
MOIIUPEHHS

Po3MHOXEHHS I pO3BUTOK
pociuH ["omoHaciHH1

OCHOBHI 3JIaKOBI KYJIbTypH [ToxpuToHaciuHi
MicTuth HaTypasibHi 3pa3Ku HAHOUIBII MOMINUPEHNX 37TaKOBUX POCIHH. 3pa3Ku

PO3MIIIIEHO HA OKPEMHX IIAHIIETHUX JucTax (He MeHie 10 3pa3kiB) B KOpOOIT

JlnmaitHukn JlnmaiiHuKn

MicTuTh HaTypajibHi 3pa3ky HAHOUIBII MOMIMPEHUX BUIIB JTUIIAHHUKIB. 3pa3Ku
PO3MIIIEH] Ha TUIAHIIETHUX JIUCTAX (HE MEHIIe 6 3pa3KiB) B KOPOOIIi

b) I'ep0Oapii:

I'epOapHi 3pa3ku BUCYIICHI, MPUKPIIUICH] 10 TepOapHUX TUCTKIB popmary A4 Ta
MOMIIIIEH] B CHEIiaNbHi akyBajibHI KopoOku. KoxeH repbapHuii TuCT
CYIIPOBO/DKYETHCS 1H(POPMAIIIEIO TIPO POAMHHY Ta BUJOBY Ha3BU. KiJIbKiCTh 3pa3KiB
3aJIeKUTh BiJl KIJIBKOCTI POJIOBHX Ta BUJOBUX 3pa3KiB

Mopdomnorist nucTka
He menme 12 3pa3kiB

BynoBa Ta JKUTTEMISITBHICTD
pOCIIMH

Mopdororist pociauH
He menme 16 3pa3kis

BynoBa Ta )KUTTeAISUTbHICT
pocIuH

Pocnunu 3 pi3HUMH TUIIAMU KOPEHEBUX CHCTEM
He menme 12 3pa3kis

BynoBa Ta )KUTTeAISUTbHICT
poCTUH

OCHOBHI TpylH POCIHH
He menme 20 3pa3kiB

BynoBa Ta )KUTTeAISUTbHICT
pOoCTUH

KutTeBi hopMuU KBITKOBHX POCIHH
He menme 15 3pa3kis

Po3MHOXEHHS I pO3BUTOK
poCIuH

CrnopoBi pociauH# (BiIAINA: MOXO-, TIIAYHO-, XBOIIe-, TAaOpOTeNnoai0H1)
He menme 15 3pa3kis

Bumii ciopoBi pocinuHu
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CucrtemaTuka pociuH Bonopocri.
I'epOapiit MiCTUTh HAaTypaJIbHI 3pa3Ki YACTUH POCIUH OCHOBHHX T'PYIT: POJUHU: Bui criopoBi pociauHmu.
0000B1, 3]1aKOB1; POJIMHU XPECTOIBITI, CKJIaTHOIIBITI; JILTiHI, MaCIHLOHOBI; po301BiTi, |[lokpuTOHACIHHI
30HTUYHI; CIIOPOB1 POCIIMHM - BUIJIUIN: MOXO-, TUIAYHO-, XBOIIIE-, TAITOPOTENO/Ti0HI.

He menme 50 repbapuux 3paskiB pociauH (200 iX pooBa 3aMiHa)

Bimnin mokputoHaciHHi (3a poAMHAMU) [ToxputoHaciHHi
He menme 24 3pa3kiB

JIuKopocIti poCIrHA [ToxputoHaciHHi
He menme 15 3pa3kiB

KynbTypHi pocnuau [TokpuroHaciHHi
He menme 30 3pa3kiB

Pocnunu icTiBHI tukopocii [ToxpuToHaciHHi
He menme 15 3pa3kiB

Jlikapchki pocauHH [TokputoHaciHHi

He meHnme 25 3pa3kiB

KutrteBi popmu pociuH
He menme 20 3pa3kiB

OpraHni3Mu i cepeoBHIIE
ICHYBaHHS

PocnunHI criiBTOBapuCTBa
He menme 30 3pa3kiB

Oprasi3mu i cepeioBulIIe
ICHYBaHHS

Pocaunu npupoaHux 30H YKpaiHu
He menme 30 3pa3kiB

Oprasi3mu i cepeioBulIIe
ICHYBaHHS

PocnuHu nmpupoJHUX 30H CBITY
He menme 30 3pa3kiB

Oprani3mu i cepeioBulIlIe
ICHYBaHHS

B) Mogaeui:

Knituna pocnunHa

Mogenb 1eMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO OYZ0BU POCIUHHOI KJIITUHY Ta 11
opraHoimiB. BurorosneHa 3 miactMacu, 3a0apBjieHa B ICKpaBi KOJIbOPH Ta
BCTaHOBJICHA Ha MifcTaBKy. Po3Mip Mozeni He menie 50 cm

BynoBa Ta )KUTTeAISUTBHICTD
poCTUH

Xnoponiact
Mopaenb 1eMOHCTPYE 30BHIIIHIO Ta BHYTPIITHIO OyI0BU XJIOPOTUIACTa POCIUHHOT
KIITUHU. BurotoBnena 3 miactmacu, 3a0apBiieHa B ICKpaBi KOJIbOPH Ta BCTAHOBJICHA

BynoBa Ta )KUTTeAISUTbHICT
poCITH
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|Ha nigcraBky. Po3mip moneni ve menmre 30 cm

Mymsoki GpyKTiB

HaGip micTuTh OCHOBHI BUU (DPYKTIB, IO MPEACTABIICH] B HATypaIbHy BEJIMYUHY,
BHUTOTOBJICHI 3 IJIACTMACH Ta 3a0apBlieHi B PUPOIHI KonbopH. He meHIre 8
HallMEHyBaHb

BynoBa Ta )KUTTEAISUTBHICTD
pociuH

Myrsixki OBOYiB
HaGip mMicTUTh OCHOBHI BUIY OBOYIB B HATYpaJIbHYy BEJIMUMHY, 1110 BUTOTOBJICHI 3
rIacTMacy Ta 3abapBieHi B MpUpoaHi Komsopu. He MeHIe 8 HaiiMeHyBaHb

BynoBa Ta )XUTTEAISUTBHICT
pociuH

Bbynosa cTebna

Monens 1eMOHCTpYye OyI0BY CTeOIa B MO3I0BKHBO-TIOTICPEIYHOMY PO3Pi3i Ha
TiCTOJIOTIYHOMY PiBHI Ta HOro OCHOBHI KOMIIOHEHTH: TOKPUBHI TKAHUHU (emijepma Ta
poOKOBHH 1Iap), Kopa 3 TyOOoM, Iap TBIpHUX KIITHH 3 JIEpEBUHOI0. Y HEHTpi cTedia
po3TaiioBaHa cepiieBuHa. [IpoBifHI My4KH BUALIEHI KOJIBOPOM: CyJUHH, CUTOMOII0HI
TpyOKHU Tomo. BurotoBneHa 3 miactMacu ta 3a0apBiieHa B IPUPOJTHI KOJIBOPH.
Posmipu moaeni He menie 35 x 15 cm

BbynoBa Ta )KUTTeAISUIbHICTD
pociuH

bynosa nmcrka

Mogens g1eMoHCTpye OyJOBY JIUCTKA B [03/10BXKHbO-IIONIEPEYHOMY PO3THHI Ha
riCTOJIOTYHOMY PiBHI Ta HOrO0 OCHOBHI KOMIIOHEHTH: €MIAEPMIC 3 IPOANXaMHU,
ryouacTuii Ta cToBMYacTuit Me30(ia, NpoBiAHI My4YKH ToIo. Burorosnena 3
MJIacCTMacH Ta 3abapBiieHa B IPUPOAHI KOIbopu. Po3Mipu Mozeni He MeHine 45 x 20
cM

BynoBa Ta )KUTTEAISUTBHICT
poCIuH

[To310BKHIN PO3TUH KOPEHS

Mogenb 1eMOHCTPY€E 30BHILIHIO Ta BHYTPIIIHIO OYJI0OBU KOPEHS B MOB3I0BKHBOMY
PO3THHI Ha TICTOJOTYHOMY PiBHI, @ TAKOXK MPOBIAHI MYYKH, KOPEHEB1 BOJIOCKHU TOUIO.
Mojens BUTOTOBJIEHA 3 IUIACTMACH Ta 3a0apBiieHa B MPUPOAHI Kosbopu. Po3Mipu
moxeni He mermre 40 x 10 cm

BynoBa Ta JKUTTEMISITBHICTD
pOCIIMH

KBiTKM nipecTaBHUKIB PI3HUX POJAUH (SI0TyHS, MIISHUILIS, KAPTOILIS, TOPOX)

Habip ckiiagaeThest 3 KBITOK A0JIyHI, KapTOILIi, TOPOXY Ta MIIEHUIl. Moeni KBITOK
MaroTh O0yTH po36ipHUMH. BUrorosieni 3 miactmacu, 3a0apBiieH1 B IPUPOJIHI
KOJIbOpY Ta BCTAHOBJICHI Ha MiJACTaBKHU. Po3mipu Mozeneit He MeHIIe 25 cm

Bynoa Ta JXUTTEMISITBHICTD
pOCIIUH

XitaMigoMOHaa
Mogens 1eMOHCTPYE 30BHIIIHIO 1 BHYTPILIHIO Oy/10BY "HalOpoCTIiMMX" HA MPUKIAI]
XJIaMiIoMOHa/ M. BUTOTOBIIEHA 3 TNIACTHKY Ta 3a0apBiieHa B MPUPOJIHI KOJIHOPH.

Bomopocri
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|P03Mip Mojielni He MeHIe 15 cm

I') Moaeai-anaikamii:

Po3mHOX€EHHS BOJIOPOCTI

Mopenb-amikarist MiCTUTh 9 KapTOK, 110 AEMOHCTPYIOTh OCOOJIMBOCTI PO3MHOKEHHS
Ta CcTajii MOoAUTY OJHOKJIITUHHOI BOJOPOCTI HA MPUKIIAJII XJIaMigoMoHaau. Bel kapTku
JaMiHOBaHi Ta OCHAIEHI MAarHITHUM KPIIUICHHSIM

Bomgopocri

Po3MHOXEHHST MOXY

Mopenb-amikarist MiCTUTh 7 KapTOK, 10 IEMOHCTPYIOTh OCOOJIIMBOCTI PO3MHOKEHHS
3€JICHMX MOXIB Ha MPUKJIAJIl 303yJMHOTO JbOHY. BCl KapTKy JamMiHOBaHI Ta OCHAIIICHI
MarHiTHUM KPITUICHHSIM

Bumi criopoBi pociuHu

Po3MHOKEHHS [TaropoTi

Mopenb-amikarist MiCTUTh 8 KapTOK, 1[0 AEMOHCTPYIOTh €TaIlH XUTTEBOTO IIUKITY
MaropoTi Ha MPUKJIA IIIMTOBHUKA YOJI0BIYOr0. BCl KapTKH JIaMiHOBaH1 Ta OCHAIIEH]
MarHiTHUM KpITUICHHSIM

Buimi criopoBi pociuHu

Po3MHOKEHHS COCHU

Mopenb-amikarist MiCTUTh 9 KapTOK, 10 IEMOHCTPYIOTh OCOOJIIMBOCTI PO3MHOKEHHS
roJIOHACIHHUX Ha MPHKIIAll COCHU. Bei KapTKu TaMiHOBaHI Ta OCHAIIEHI MarHiTHUM
KPIIJICHHSIM

Tosonacigui

I) Npuaaan:

[Mpwunan 1y1st IeMOHCTPYBaHHS BCMOKTYBAHHS BOJM KOPEHEM

CKIamaeThes 31 CKISHOI OCHOBH Ta TyMOBOTO KOpKa. Po3mip mpunany He MeHmie 25
cM

Jns cnocrepexenHs 3a
BCMOKTYBaHHSIM BOJH
KOPEHEBOIO CUCTEMOIO
POCIIMHHM 1 TPAHCIIIPAIIIEIO B
JIMCTKAX

BynoBa Ta JKUTTEMISIIBHICTD
pOCIIMH

[Ipunan nns neMoHCTpallii BOAHUX BIACTUBOCTEH IPYHTY
KommiekTHICTS iprutany: CKIASHUAN TATIHAP 13 TOAIIKaMH, MIpHUN TUAJITHAD, JTiHKa,

GbinbTp, TYMKa

BynoBa Ta )KUTTeAISUTbHICT
poCTUH

[Ipunan my1st BUABIICHHS TUXATBHOTO Ta3000MIHY Y POCTUH

CkitaaeTbest 3 OCHOBH-EMHOCTI, KPUIIIKH, CITKH JUTS 3pa3ka, MaHoMeTpa U-1io1i0HOTo
3 MOKXYUKAMH PiBHS, MiJCTABKY JIJIS TIPUJIay, TPYOKH CIIOYYHOT Ta IIPHUTIA JIIS
3alOBHEHHS MaHOMETpPa

Bynoa Ta )XUTTEMISITBHICTD
pOCIIUH
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2. O61agHAHHSA
JIS1 J1a00PaTOPHUX
pooiT

2.1. I'ep6apii, koekuii, Mikponpenapatu

A) I'epoapii:

I'epOapHi 3pa3ku BUCYIICHI, MPUKPIIIIEH] 10 repOapHuX TUCTKIB popmarty A4 Ta
MOMIIIEH] B CIIelialIbHI MaKyBabHI KOpoOkH. KoxkeH repOapHuii tuct
CYIPOBOJUKYETHCS 1H(POPMAIIi€0 PO POIUHHY Ta BUAOBY Ha3BU. KibKicTh 3pa3kiB
3QJICKUTH B1JI KUTBKOCTI pOJOBUX Ta BUIOBUX 3pa3KiB Ta KUIBKOCTI YUHIB y Kjaci

. . Po3MHOXeHHS i pO3BUTOK 2-15*

XKutTeBi popmMu KBITKOBUX POCIHH
. pociuH

He mene 10 3pa3kis
CrniopoBi pociauHu (BiAUIH: MOXO-, TIJIAyHO-, XBOIIE-, MAIIOPOTENOI10H1) Bumi criopoBi pociuHu 2 - 15*
He menmie 8 repbapHuX 3pa3KiB
CucremaTuka pociuH. Bulii cmioposi Ta cimM'siHI pociIvHA Buii criopoBi pociauHu. 2 - 15*
He menme 20 3pa3kiB [ToxpuToHaciHHi
Cucrematuka pociuH. Ponuna 6060Bux. 31aKoBi [ToxputoHaciHHi 2 - 15*
He menme 10 3pa3kiB
Cucrematuka pociuH. Ponyna niniiHux [ToxpuToHacinHi 2 - 15*
He menme 10 3pa3kiB
Cucrematuka pociuH. Ponnna nacnboHoBUX. XpecTouBiTi. CKIaIHOLUBITI [ToxputoHaciHH1 2-15*
He menme 10 3pa3kiB
Cucremaruka pocnuH. PoarHa po3orBiri [ToxpuToHaciuHi 2 -15*
He menme 8 3pa3kiB
CiIbChKOTOCTIOAAPCHKI POCTUHU [ToxpuToHaciuHi 2 -15*
He menme 10 3pa3kiB
JluctsHi nepesa Ta Ky Opranizmu 1 cepeIoBHILE 2-15*
He menme 15 3pa3kiB ICHYBaHHS
b) Mikponpenaparu. boranika: Pocnunn 2-15*

[TocriitHi MiKponpenapaT BMIIIEHI B CEpeI0BUILA, HEPO3ZUYMHHI B BOJII.
MikpormpenapaTd MOHTYIOTECSI Ha CTAHAAPTHHUX MPEIMETHUX CKEIBISIX 3
BUKOPHUCTaHHSAM HaKpUBHUX CKeJellb, 03/100JI€HI €eTUKETKOIO0, Ha SKil 3a3HA4al0ThCS

Ha3Ba IpenapaTy yKpaiHChbKOIO Ta JJATUHCHKOK MOBaMH Ta HOro HOMEp 3a MEePEIIKOM.

3pi3u MaKCUMAaJIbHO TOHKI, B OJIMH IIap KJIITHH, i MAaIOTh BCl TAKCOHOMIYHI O3HAKH.
3abapBiieHi CTINKMMH OapBHUKAMHU, 1110 HE IOPYLIYIOTh CTPYKTYpY 00'ekTa. O0'€KT
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PO3TAIIOBYETHCS y LIEHTP1 MPEAMETHOTO CKJIA.

HaGip mikponpenapariB po3MIIIYEThCS B CIICHIAIbBHUX KOPOOKax 3 Mma3aMu JJIs
MpeIMETHUX CKelellb. MikponpenapaTy NoCTiiHI 3a TepMiHOM 30epiraHHs, 4iTKi,
sIKiCHI (11030aBiieH1 Opyay, CTOPOHHIX 00'€KTIB), MPUIATHI JJIsl BUBUEHHS 32
JIOTIOMOTOFO IIKUTBHUX MIKPOCKOIIIB 200 JTyTI.

Cknanx Habopy:

3eJIeH1 BOJIOPOCTIi: BOJIBLBOKC, XJIOpEIIa, EBTIICHA 3€JICHA, CIIPOTipa, YIOTPHKC;
CIIOPOTOH 303YJIMHOTO JIbOHY;

Copyc Mamnopori;

MOTICPEYHI 3pi3U: MIJIKA, 3aB's31;

MTUWJIOK COCHH,

BHYTpITHS OymoBa: cTebI10, KOPiHb, JUCTOK; TKAHHHA POCIMHHOTO OPTaHi3MY:
MIPOBiJIHA, TOKPUBHA, MeXaHIYHa, (POTOCUHTE3yI04Ya

|III. Boranika. I'pudu

1. leMmoHcTpamiiine
00JIaAHAHHSA

1.1. I'ep0Oapii, koJsekii, Moxei
A) Koaexuii:
['pubu

Komnexkuis horozo0pakeHp iCTIBHUX Ta OTpyHHUX TpUOIB, HAAPYKOBAHHUX Ha Iynkomy |(['pubu 1
namepi, KOXeH JHMCT Ma€ JIeKUJIbKa 300pa’keHb 0IHOTO 3 IPUOiB, CYITPOBOIKYETHCS
1H(pOopMaLli€r0 PO POAUHHY Ta BUJIOBY Ha3BH, OIIUC BUTJISAY Ta PO3MOBCIOAKEHHS.
Mae mictutu He MeHIue 20 JUCTiB
B) l'epo6apii: Bonopocri. I'pu6wu. 1
Bonopocri. I'pubu. JInmaitauku JlnmaiftHuku
I'epbapHi 3pa3ku BUCYIIEHI, IPUKPIIIEH] 10 TepOoapHuX JUCTKIB popMaty A4 ta
MOMIIIEH] B CHeliabHI MaKyBajlbH1 KopoOKku. Koxen repbapuuii nmuct
CYIIPOBODKYETHCS 1HPOPMAIIIEI0 PO POAUHHY Ta BUJOBY Ha3Bu. He menme 15
3pa3KiB
B) Mogaeui: ['pubu 1
Mysski TpubiB
Habip MicTuTh OCHOBHI BUAM rpuliB B HATypaJIbHy BEJIMYMHY, BUTOTOBIIEHI 3
IUIacTMacu Ta 3a0apBiieHi B IPUPOIHI KOJIbOPH, HE MEHIIE 7 MYJISDKIB IIAMTKOBUX
rpubiB
2. O01aiHaHHA 2.1. Mikponpenapartu. I'pudu ['pubnu 2-15*
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AJIs1 1a00paTOPHUX
pooirt

[TocriitHi MiKpompenapaT BMIIIEHI B CEpEIOBUILA, HEPO3ZYMHHI B BOJII.
MikpomnpenapaTi MOHTYIOTbCS Ha CTAaHAAPTHUX MPEIMETHUX CKEIBIIIX 3
BUKOPHCTaHHSAM HaKpUBHUX CKEJEllb, 03/100JICHI €TUKETKOIO, Ha SKiif 3a3HAYaI0THCS
Ha3Ba [Ipenapary yKpaiHChbKOI0 MOBOIO Ta HOrO HOMEp 3a IepesikoM. 3pizu
MaKCHUMaJIbHO TOHKI, B OJIH LIap KJIITHH, i MAIOTh BC1 TAKCOHOMIYHi O3HAKH.
3abapBiieHi CTIMKUMHU OapBHUKAMH, 110 HE MOPYIIYIOTh CTPYKTYpy 00'ekTa. O0'eKT
PO3TAaIIOBYETHCS Y IEHTPI MpeaMeTHOTo ckiia. Habip MikponpenapaTiB po3Milly€eThCs
B CIICLialIbHUX KOpOOKax 3 Ima3aMu JUIsd IPeIMETHUX CKelelb. Mikponpenaparu
MOCTIiHI 32 TepMiHOM 30epiraHHs, 4iTKi, SKicHI (11030aBieHi Opyay, CTOPOHHIX
00'eKTiB), IPUAATHI JJIS1 BUBUCHHS 32 JJOIMTOMOTOI0 IIKIJIBHUX MIKPOCKOITIB 200 JTyTI.
Cxutag HaOopy: IPLKIKI; aKTUHOMIIIET; Pi30MYyC; THOWOBUK (TpHO); MEHIIIIT
(GmakuTHA 1BLIIB)

|IV. Teapunu

1. lemoncTpauiiine
o0JIalHAHHSA

1.1. KoJaekuii

Po3BuToKk KOMax 3 HeroOBHUM NepeTBopeHHsM (Capana)

3pa3ku: SUI capaHu, CTajil pO3BUTKY JIMYUHKH CapaHH, iMaro camka, iMmaro caMellb,
JIMCT KaIyCTH, MOMIKOKCHUN CapaHOI0

Unenucronori. Komaxu

Po3Butok komax 3 moBHuUM neperBopeHHsaM (LLloBkonpsin)

3pa3ku: UL OBKOIPSIA IIOBKOBUYHOTO, I'YCEHUIS IIOBKOIPSIa HIOBKOBUYHOTO,
JIsUIeYKa HIOBKOIIPs/a IOBKOBUYHOIO, IMaro caMmellb, iMaro camka, loBKOBE
BOJIOKHO, IIOBKOBA TKAHWHA, JIUCT TYTOBOTO JIepeBa

Ynenucronori. Komaxu

Mopceke 1HO Momrocku

biosoriuni 06'€eKTH MOPCHKOTO JIHA: KOpaJld, MOPChKI 31pKH, pAKOBUHU MOJIOCKiB. He

MeH1ie 10 00'ekTiB

Kopamn bararokmiTuHHi.

Jl51s BUBUEHHS OYZ0BH KOpaJIOBUX MoiniB. Mae MiCTUTH He MeHIlIe 5 BUJiB KopaliiB | KuIkoBomopoxHUHHI

Paxomonioni
Jlnist BUBUYEHHS Oy/IOBH WIEHUCTOHOTMX. Ma€e MICTUTH HaTypaibHi 00'€KTH: paKk
pluKoBHil, Kpad, KpeBeTKa

Ynenucronori. PakonoaiOHi

Mopcbka 3ipka
J171 BUBUEHHS IPEICTaBHUKIB KJlacy 0e3XxpeOeTHUX - THUII FOJIKOIIKipi. Mae MicTUTH
HaTypaJbHUN 00'€EKT: MOPCHKaA 3ipKa

besxpebetni
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UYepenamiku MOJTIOCKIB Momnrocku
Uepemnamku IBOCTYJIKOBUX 1 Y€PEBOHOTHX MOJIFOCKIB Pi3HUX BHUJIIB
Pi3HomMaHITHICTP mip's [Traxu

3pa3ku BCiX OCHOBHUX THIIIB Mip'a. 3pa3ku po3MillleH] Ha OKPEMUX IUIaHIIETHUX
nucTax (He MeHie 3 JINCTKiB), B KOPoOIIi

Pi3HOMaHITHICTh KOMaxX
3pa3ku pi3HUX BUJIIB KOMax

BusiBiieHHs TpHUKIIaIiB
MIPUCTOCYBAHb JIO CIIOCOOY
KUTTS Y KOMax

[TaByKomoa10H1
3pa3ku BUJIIB MMaBYKiB Ta MaByKOIMOAIOHIX

1.2. BoJsiori npenaparu a0o npenapatru B Npo30pomMy INIACTHKY

Kosken nmpenapaT po3MillIeHO Y TIACTHKOBIN IPO30Piii EMHOCTI 13 PIIUHOIO, 110
KOHCEpPBYE, a00 y IPO30POMY ILUIACTHKY.

Hepeina

JleMoHCTpYy€e 30BHIIIHIO Oy0BY Hepeinu

Kinpuacti uepsu

bes3ybka Moutocku
JleMOHCTpY€ 30BHILIHIO OyJ0BY 0€33yOKu

Po3BuTOK KicTKOBOI prOH Pubu
JleMOHCTpy€e pO3BUTOK KICTKOBOT puou

Buytpimns OynoBa xxabu 3eMHOBO/IHI
MicTuTh MO3HaYEHHs OPraHiB Tila TBAPUHU. [[eMOHCTpye 30BHIIIHIO 1 BHYTPIILLIHIO

OynoBy xalu

Tputon 3eMHOBOIHI
JIeMOHCTpY€E 30BHIIIHIO OyJIOBY TPUTOHA

[Marrox Ccasui
JleMOHCTpY€E 30BHILIHIO OyOBY MalfoKa

Po3BuTok kypkn [Itaxn
JIeMOHCTpY€E PO3BUTOK KypKU

SAmipka [Tna3zynu

JleMOHCTpYy€E 30BHIIIHIO OyI0BY SIIIPKU
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[TapasuTnuHi yepBu. Ackapuau (camka, caMmellb)
JleMOHCTpY€E 30BHIIIHIO Oy/I0BY CAMKH Ta CaMIlsl acKapuau

[TapazuTuyHi 4epBH

Meny3sa KumkoBonoposxHUHHI
JleMOHCTpY€E 30BHIIIHIO OyJJOBY METy3H

Byx 3mii

JleMOHCTpY€E 30BHILTHIO Oy0BY 3Mili Ha IPUKJIAAl ByXKa

[TaBykomoai6H1 YJIEHUCTOHOT .
JleMOHCTpY€E 30BHIIIHIO OyJJOBY OTPYHHHX BHIIB IIaBYKIB Ha MPUKJIail Kapakypra abo [laBykomomioHi
TapaHTyj1a

CkopriioH YneHnCTOHOTI.
JleMOHCTpYy€E 30BHIIIHIO Oy/I0OBY CKOPITiOHA [TaByKOmOI10H1

1.3. O0'emni monei

KniTuna TBapuHHa

JIeMOHCTpY€E 30BHIIIHIO Ta BHYTPIIIHIO OyI0BY TBApUHHOI KIIITUHY Ta i opranoign. | TBapuHu
Burorosnena 3 rmactmacu, OpraHoigy KJIiTHHH 3a0apBiieHi B ICKPaB1 KOJIbOPH.

Bcranosiena Ha mifgcraBky. Po3mip mozaeni He menmie 45 cm

[Hdy30pis Tydenpka OAHOKIITUHHI
30ubmena y 1000 pasiB Mozens iH(y30pii Tydenbky, 10 1eMOHCTpYE i Oy10BY.

Buroronena 3 rmiactmacu, 3a0apBiieHa B IPUPOIHI KOJLOPH Ta BCTAHOBJICHA HA

nigcraBky. Po3mipu moaeni He MeHIe 25 cM

I'inpa KuikoBonopoxHUHH1

JIeMOHCTpY€E 30BHIIIHIO Ta BHYTPILIHIO Oy10BY MPICHOBOAHOT'O MOJIMNA - T1IpH.
CkJaiaeThes 3 JBOX YAaCTHH: TIOB3JIOBXKHBOTO PO3THHY JOPOCIIOTO OPTraHi3My Ta
301IBbIIEHOTO ()parMeHTy YaCTHHM Tia. BUTOTOBJIEHA 3 milacTMacH, 3a0apBiieHa B
MIPUPO/IHI KOJHOPH Ta BCTAHOBJIEHA Ha MmiacTaBku. Po3mip moaeni He meHie 30 cm

JlaHeTHUK

JleMOHCTpY€E 30BHIMIHIO i BHYTPIIITHIO Oy/I0BY JIAHIICTHHKA Ha TTO3/J0BKHHOMY
PO3pi3i: HABKOJIO3I0POBY MOPOKHUHY, XOP/Y, HEPBOBY TPYOKY, IEPEAPOTOBY JIHKY,
3510pOBI1 LIIJTMHY, KUILIKIBHUK, aHAJIbHUI OTBIP, XBOCTOBUH IUIaBHUK. BUrotopneHa 3
I1acTMacu Ta 3a0apBiieHa B ICKpaBi KoiabopH. Po3mipu mozeni He meHme 50 cm

3arangpHa 010J10Ti1s.
XopaoBi.
EBounroritine BUeHHSA

bes3syOka
JleMOHCTpYy€E 30BHIIIHIO 1 BHYTPILITHIO OYJIOBY ABOCTYJIKOBOT'O MOJIFOCKA - 0€33yOKH.

Morocku
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Buroronena 3 mactmacu, 3a0apBiieHa B IPUPOJIHI SICKpaBi Kobopu. Po3mipu
mozeni He mentre 50 cMm

JomoBuii yepB'ax

JIeMOHCTpY€E 30BHIIIHIO 1 BHYTPIMIHIO Oy/I0BY KUTBYACTOTO YEPB'sIKa HA MPUKJIIA/II
JOIIOBOTO YepB'sika. Burorosnena 3 miacrmacu, 3abapBieHa B SICKpaBi IPUPOIHI
Kosbopu. Posmipu mozeni He menmie 50 cm

Kinpuacri uepsu

Mo30K XpeOEeTHUX TBapUuH

Habip cknmamgaetses 3 5 Mojeneit Mo3Ky XpeOeTHUX Ta S MiJICTaBOK IIACTMACOBHUX.
MicTUTh MOJICITI MO3KY MPEJACTABHUKIB IT'ATH TPYIT XpeOSTHUX TBAPHH: KOCTUCTHX
pub, 3eMHOBOJIHUX, IJIA3yHIB, IITAXiB, CCaBI[iB. MOeIi BUTOTOBJICHI 3 IIACTMACH,
BCTAHOBJICHI Ha MijcTaBKky. Pi3H1 BTN TOJIOBHOTO MO3KY Ha MOJIENSIX BUIEHI
PI3HUMH KOJIBOPaMHU

XpebeTHi.
EBouroliitine BUeHHSA

Ckenet pubu

Monens siBisie co0010 TPUPOTHUE OcTeoNIOTIuHUI MaTepial. CkeleT 3MOHTOBAaHUH 3
ypaxyBaHHSIM BiJITBOPCHHS IIPUPOIHOTO MOJIOKEHHSI Tijla TBAPUHU Ta 3aXHICHUN
MIPO30PHUM ILIACTHKOBUM KOBIaKoM. Po3mip Moseni He MeHIre 25 cm

Pubu

CkeneTu XopI0BHUX

Mogaeni SBISIFOTH COO0X0 MPUPOJTHUM OCTEONIOTTUHHIN MaTepiai. CKkeneTr 3MOHTOBaH1
3 ypaxyBaHHSM BiATBOPEHHSI MPUPOAHOTO TOJIOKEHHS Tijla TBAPHH Ta 3aXHILEH1
MIPO30PUM ITACTUKOBUM KOBITAKOM

Ckerner xabu
Po3mip moaeni He meHtie 25 cm

3eMHOBOIHI

Ckenet romyba
Posmip mopaeni He menie 30 cm

IlTaxu

Ckerner kposst
Po3mipu mopeni He MeHIe 45 cM

Ccasii

1.4. bapeanedni moaeni
BurotoBneHi 3 IMCTOBOTO TEPMOIUIACTUKY 3 TIIMOMHOIO penbedy 10 3 cM.
3o0pakeHHs 3a0apBJIeHO B MPUPOIHI KOJIbOpH. Po3mipu moneni He mentie 60 x 40 cm

bynosa siug nraxa
Monenb 1eMOHCTpPY€E BHYTPILIHIO OYJIOBY NI NTaxa

IITaxnu
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BHyTpimHs Ta 30BHIIIHA Oy0Ba IOIIOBOTO YepB'siKa

Mopaenb 1eMOHCTPYE BHYTPIIIHIO Ta 30BHIMIHIO Oy/10BY KUJIbYACTUX YEPB'AKIB HA
MPUKIIAL JOIIOBOTO YepB'siKa: KPOBOHOCHY, HEPBOBY, TUXaJIbHY, TPABHY Ta
CEUOCTATEBY CHCTEMHU

Kinpuacti uepBu

Baytpinmas 6ynoBa pubdu
Monens 1eMOHCTPYE 30BHIIIHIO Ta BHYTPIMIHIO OyI0BY pHOU Ha TPUKIIAII Kapacs

Pubu

BaytpimHs 6ynoBa cinumaka
Mogens 1eMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OYZ0BY YEpEBOHOTUX HA MPUKJIIA/I
CITUMaKa

UYepeBoHori

Buytpimns OynoBa xabu
Mopenb 1eMOHCTPY€ 30BHILIHIO Ta BHYTPILIHIO OYJ0BY alu: TUXaabHy,
KPOBOHOCHY, TPaBHY Ta C€YOCTATEBY CUCTEMHU

3eMHOBO/IHI

BuyTtpimus 6yaosa xpyiia
Mogens 1eMOHCTPYE 30BHINIHIO Ta BHYTPIIIHIO OYZ0BY XpyIlla: KPOBOHOCHY,
HEpPBOBY, TPaBHY, JUXAJIbHY, BUIUILHY Ta CTAaTEBY CUCTEMH

YJIEHUCTOHOT1

BryTpimns OymoBa sipku
Mogenb 1eMOHCTPY€E 30BHILIHIO T BHYTPILIHIO OY/IOBY SIIIPKU: KPOBOHOCHY,
HEPBOBY, TPaBHY, IUXAJbHY, BUILJIBHY Ta CTATEBY CUCTEMHU

[Inazynu

BuyTtpimns Oynosa nraxa
Mogenb 1eMOHCTpY€E 30BHILIHIO Ta BHYTPILIHIO OyJIOBY NTaxa Ha MPUKIal roayoda:
KPOBOHOCHY, HEPBOBY, TPaBHY, TUXaJIbHY, BUJUIbHY Ta CTAaTEBY CHCTEMHU

IlTaxu

BHuyTpimns 6ynoBa kposs
Monenb 1eMOHCTpY€ 30BHIILIHIO Ta BHYTPILIHIO OYJJOBY KpOJisi: KPOBOHOCHY, TPaBHY,
JMXAJIbHY, BUAUIBHY Ta CTATEBY CUCTEMH

Ccasii

BuyTtpimas 6ynosa cobaku
Mogenb 1eMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO OYZ0BY COOAaKU: HEPBOBY, AUXAIIBHY,
KPOBOHOCHY, TPaBHY, CEYOCTATEBY CUCTEMU

Ccasii

EmOpioHanbHui pO3BUTOK TBApUHU
Monenb 1eMOHCTpYeE BCl CTaii po3BUTKY eMOpiOHa TBapUHU

XopoBi

2. O01agHaAHHA
AJIs1 1a00paTOPHHUX

2.1. Mikponpenaparu. 300.10ris
[TocriifHi MiKpompenapaTy BMillI€HI B CEpPEeIOBUINA, HEPOZUYUHHI B BO/II.

2-15*
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pooiT

MikpornpenapaTd MOHTYIOTHCSI Ha CTAaHAAPTHUX MPEIMETHUX CKEINBIIX 3
BUKOPHUCTAaHHSM HaKPUBHUX CKEJICIlb, 03/100JICHI ETUKETKOIO, Ha SIKii 3a3HAYal0ThCS
Ha3Ba MpenapaTy JIATHHCHKOIO Ta YKPaiHChKOI MOBaMH Ta HOT0 HOMED 3a MEePEiKOM.
3pi3u MakCUMaIbHO TOHKI, B OJIMH IIap KIITHH, 1 MAlOTh BCl TAKCOHOMIYH1 O3HAKH.
3abapsieHi cTiiikuMu OapBHUKAaMU, 110 HE MOPYLIYIOTh CTPYKTYpy 00'ekta. O0'eKT
PO3TalIOBYETHCS Y IIEHTP1 IpeaMeTHOro ckira. HaGip MikponpenapartiB po3MIIyeThCS
B CHeLiaJIbHUX KOPOOKax 3 ma3zaMu JUIsd IPEeMETHUX CKelelb. Mikponpenaparu
MOCTIMHI 32 TepMiHOM 30epiraHHs, 4iTKi, SIKicHI (1030aBJieHi Opy/1y, CTOPOHHIX
00'€KTiB), IPUAATHI JJIs1 BUBUCHHS 32 JJOITOMOTOIO IIKUTBHUX MIKPOCKOIIIB 200 JIYTI.
Cknan Habopy: rigpa (3arajgbHa CTPYKTYypa); pOTOBUH amapar Tiapu; IuiaHapis
(KMIIKIBHUK); ackapuaa (KiHo4a ocoOMHA); ackapuia (PO3THH KIHOYUX CTaTEBUX
OpTraHiB); CUCYH SIIOHCHKUH (KOMYJISIIIiSI TApH); KiHI[IBKA O/KONN; KiHI[IBKAa MYXH;
Kpuj1o 6/1xomu; 6/1Koma (Ko 1 MIilIeYoK 3 OTPYTOI0); KPHUIIO KOMapa; KPHUIIo
METEJIMKA; KPOB kKalu; SUIIEKITITHHY JKa0H; IIepo rnraxa

|V. JIroguHa

1. lemoncTpauiiine
o0JIaHAHHSA

1.1. Mopeani

A) O0'emui mopeJri:

Ckener nroauHu

Monens 1eMoHCTpye 6a30BH KICTKOBHI OMOPHO-PYXOBUI anapar JII0IMHH.
KiHiBkY KpIiIUISIThCSl HA THYYK1H OCHOBI. BUroTOBIIEHA 31 ClelialbHOIO IIACTUKY,
1110 TOYHO IMITY€ KICTKOBY TKaHHHY, Ma€ MPUPOJIHI KOJIbOPH, Ha CTOSIKY, p0o30ipHa.
Bucora ckenera 170 cm

bynosa nroauaun

UYepen mroauHu

Mopenb neMoHCTpye OyIOBY uepena JIIOAUHY 1 € po30ipHor0. BepxHs nmomoBuHa
yepena BiJ'eqHyeTbcs. HIDKHS 1m1enena 3'eiHaHa 3 MOJIEIIIIO PyXOMUM NPY>KUHHUM
KplIJIeHHSIM. BUroToBII€HA 3 MIIACTUKY, 110 TOYHO IMITY€E KICTKOBY TKAaHUHY Ta
MPUPOJIHE 3a0apBJICHHS, B HATYpAJIbHY BEJTHUUHY

XpeOrri JIroaAnHI

Monens 1eMoHCTpye OyI0BY XpeOIliB JIFOAMHUA. BUTOTOBIIEHA 3 MIIACTUKY Ta
3abapBiieHa B HaTypalbHui Koutip. Ckiamaerses 3 7 pi3HUX TUTIB XpebiriB. Po3mip
Mojieni He MeHIe 35 cM

Cyrno6u mroaunu (pi3Hi THIH)
Habip MicTUTh OCHOBH1 BUAM CYIJI001B JIIOAMHU: KYJIbIIIOBUI; KOJTIHHUN; IJI€YOBHIA;
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JTKTHOBUNA. Moieni pyxoMi Jis IeMOHCTpallii GyHKIIOHATBHUX pyXiB. Burorosneni 3
IJIACTUKY, 110 TOYHO IMITY€E KiCTKOBY TKaHMHY, MaciTad He MeHe 1:2

Bynosa 3y0a moquHu

Monens po30ipHa, IeMOHCTPY€E BETUKUN KYTHIH 3y0 JIFOJIMHU, IO TIOB3I0BXKHIM
PO3THHOM AUTMTHCS Ha /1Bl YacTUHHU. [[pupoIHUMHU KOJILOpaMH BUAUICHI BC1
CTPYKTYpHI KOMIIOHEHTH 3y0a. BUTOTORBIICHA 3 MJIACTHUKY, 3a0apBlieHa B IPUPOTHI
KOJILOPH, Ha TijcTaBii. Macmtad Moseni He meHIe 1:5

BepxHs Ta HYUOKHS 1meneny oauHy. [iriena 3y0iB

Mopeni BepxHIX Ta HIKHIX PSAAIB 3yOiB (IIesIenn) KPIIIAThCS Ha THYYKOMY
METaJIeBOMY 3'€JHaHHI 1 IalOTh 3MOTY O3HAWOMHTH y4HIB 3 OyIOBOIO IIEJIETI Ta SICEH.
Jlo Mozeni toaeThes 3yOHa IIIiTKa, 3@ IOTIOMOTOI0 SIKOT MOYKHA JICMOHCTPYBAaTH
MPaBUJIbHY TEXHIKY AOTIISAY 32 3y0amu 1 pOTOBOIO MIOPOKHUHO0. Burorosnena 3
IJIACTUKY, 3a0apBiieHa B MPUPOIHI KOJILOPHU Ta 301IbleHa B MaciITabi He MeHIe 1:3

["osi0BHUIT MO3OK JIFOIMHA

Monens € po30ipHOI0, CKIIAAAE€ThCA 3 TPHOX YAaCTHUH 1 MiJICTaBKH, JEMOHCTPYE
30BHIIIHIO Ta BHYTPIIIHIO OYZ0BY MO3KY JIIOAMHU (CepeaHiil MO30K, MPOMIKHUAN
MO30K, MICT, MO3040K). HepBOBi my4Kku BUIIEeHI KOJb0poM. Burorosiena 3
TUTACTUKY Ta 3a0apBiieHa B IPUPOIHI KOJIBOPH, B HATYpAIIbHY BETHUUHY

Byxo monunu

Mopaenb € po30ipHOI0, TEMOHCTPYE 30BHIIIHE, CEPETHE Ta BHYTPIIIHE BYXO 3
OKPEMHUMH CITyXOBHUMHM KICTOUKaMH, JTaOIPUHT 31 CTPEMIHIIEM, CITyXOBUM Ta
BeCTHOYJISIPHUM HEepBaMH. BUTOTOBIIEHA 3 TUTACTHKY Ta 3a0apBlieHa B IPUPOIHI
KOJIbOPH, MacCIITad He MeHIIe Hixk 1:5

OKo JII0IUHA

Monens € po36ipHOI0, TEMOHCTpYE OYAOBY OKa TIOJUHU: CYAUHHY O0OJIOHKY,
CITKIBKY, paii1y’kHY 000JIOHKY, 31HUIIIO Ta KPUIITAIUK, CKIIOBHJIHE T1JI0, 30pPOBUI
HepB. BuroTtoBneHa 3 miacTuky, 3abapBieHa B IPUPOJIHI KOJIBOPH, HA TiACTAaBIII.
Posmip mopaeni e menmre 10 cm

lNoprans monuan

Monens po36ipHa, a€ 3MOTy JIeMOHCTPYBATH IMOYATKOBI BiIILIM TPaBHOI Ta
JMXaJbHOI CUCTEM: TOpTaHb, M'I3UKOBY KICTKY, Tpaxelo, 3B'I3KU, M'I3U, CYAHHH,
HEpPBOBI 3aKIHYECHHS, IIUTOBUAHY 3a7103y. BUroToBIeHa 3 MIIacTUKY, 3a0apBiieHa B
SICKpaB1 PUPOAH1 KOJILOPH, Ha MijcTaBli. Po3mip Mozeni He Menie 30 cM
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Hocornorka nroanan

Mopaeinb 1eMOHCTpYe OYI0BY HOCOTJIOTKH JIFOJIMHU B CariTaibHOMY PO3pi3i.
Burorosnena 3 miacTuky, 3a0apBiieHa B ICKpaBi IPUPOJIHI KOIbOPH, Ha MiICTaBIII.
Po3mip moaeni He menmre 20 cm

TpasHa cucrema.
JuxanpHa cucreMa

Jlereuni mroauHu

Monens po30ipHa, IeMOHCTPYE OyI0BY JETEHb JIFOAUHA: OpOHXiallbHE IEPEBO,
OpOHX10JIM 1 aJIbBEOJIH, JIETCHEB1 apTepii, JeTeHeBl BEHU, HEPBH 1 TiMpaTUYH] CYIUHH,
JereHeBa rieBpa. BurorosiieHa 3 miacTuky, 3adapBieHa B ICKpaBi MPUPOIHI
KOJILOPH, Ha TIaHmeTi-miacTaBili. Po3amipu mozaerni He MeHme 30 x 40 x 10 cm

I[I/IXaJ'IBHa cucrema

Ceprie noauHu

Mopgenb po30ipHa, 1eTadbHO JEMOHCTPYE aHATOMIIO CepId 13 IUTYHOYKaMH, 3
nepeacepasMu, BeHamu 1 aoptoro. [lepenns crinka 3HiMHa. KoponapHi aprepii i BeHH
MO3Ha4eHi KOIbOpoM. BUroToBiIeHa 3 IUIacTHKY, 3a0apBIieHa B sICKpaBi MPUPOAHI
KOJIbOpH, Ha TijgcTaBii. Po3mipu moneni He meHmre 10 cm

KpoBoHnocHa cucrema

[IInyHOK JIFOAUHA

Mognens € po30ipHOIO, IEMOHCTPY€E aHATOMIIO IUTYHKA JFOJAWHU: OyIOBY IITYHKOBHX
M's31B, BC1 IIAPH IUTYHKOBOI CTIHKH, PeJibed 3MOPIIOK CIIU30BOi 000JIOHKH, CYAMHH, a
TaKOX MICIIE TMOETHAHHS CTPABOXOAY Ta CIHKTEpa NITyHKa. BurorosneHa 3
IUTACTUKY Ta 3a0apBiieHa B SICKpaBi NPUPOJIHI KoJIbopH. Po3mipu Mozeni He MeHie 25
x20x 10 cm

TpaBHa cucrema

Hupka mronnau

Mogenb 1eMOHCTpY€E aHATOMIIO HUPKU JIFOAWMHU: MO3KOBY PEYOBUHY HUPKH 1 HUPKOBI
MUCKH, HAJJHUPHUK, HUPKOBI 1 HATHUPKOBI CY/IUHU, BEPXHiH BIIPI30K CEYOBOY.
BurotoBnena 3 nmiacTuky, 3a0apBiieHa B ICKpaBl IPUPOJIHI KOJIbOPH, Ha MiACTaBLII.
Posmip mopaeni He menire 20 cm

BI/II[iJ'ILHa CHUCTEMA

Ileuinka ar0auHA

Mogens 1eMOHCTPY€E aHATOMIIO TIEUiHKH JIFOJUHA. BUTOTOBJIEHA 3 TUIACTHKY,
3abapBiieHa B sICKpaBi IPUPOIHI KOJIbOPHU, Ha miacTaBli. Po3mip Mozeni He meniie 20
cM

TpaBHa cucrema
KpoBoHocHa cucrema

Topc mrogunu

Po36ipHa Moziens BUTOTOBIIEHA 3 TUIACTMACH Ta 3a0apBiieHa B IPUPO/IHI KOJIbOPH.
Mogernbs 1eMOHCTPYE TOPC JIIOJMHU 3 PO3KPUTOIO TPYAHHOIO, 1110 MICTHTD CEpIIe,
JIETeH1, BIIUIA TPABHOI CUCTEMH, NIEUIHKY, HUPKH, a TAK0XK TEMOHCTPYE cariTalbHHUM

JIronnHa
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po3pi3 ronoBu. BurorosiieHa 3 miaacTuky Ta 3a0apBieHa B sICKpaBi IPUPOIHI
KoJbopH. Bucora Mozeni He MeHIe 85 cMm

b) bapeabedni mogedi:

I'onosa mroguau. CaritanbHHA Po3pi3

Mogenb IeMOHCTPYE TOJIOBY JIOJAMHHU B CariTAIbHOMY PO3pi3i, IO JO3BOJISIE YUHIM
03HAHOMHUTHUCH 3 1 BHYTPINTHHOI aHATOMIYHOIO OY0BOIO: YEPEITHOI KOPOOKO¥O,
HOCOBOIO MTOPOKHUHOIO, TATMOPOBUMH I1a3yXaMH, POTOBOIO TIOPOKHUHOKO, IIMHHUM
BiJUIUIOM XpeOTa Tomo. BUTOTOBICHA 3 TUCTOBOTO TEPMOILIACTY 3 TITHOUHOIO
penbedy 10 3 cM. 300paxkeHHs 3a0apBIECHO B IPUPOIHI KOJIBOPHU. Po3Mipu Moeni He
Mmenie 30 x 20 cm

JIronuna

BynoBa cimHHOTO MO3KY JIFOTMHA

Mopgenb 1eMoHCTpye OyI0BY CHHHHOTO MO3KY, II0 JO3BOJISIE YUHSIM O3HAHOMUTHCH 13
30BHIIIHBOIO Ta BHYTPIIIHHOI aHATOMIYHOIO OYAOBOIO 1 CTPYKTYPOIO CIIMHHOTO
MO3KY JIIOAWHYU. BUTroTOBIIEHA 3 THCTOBOTO TEPMOILIACTY 3 TIIMOMHOIO penbedy 10 3

cM. 3o00paskeHHs 3a0apBiIeHO B MPUPOIHI KoJbopu. Po3mipu Mozeni He menie 60 x
40 cm

HepBOBa CHUCTEMa

BynoBa nuryHka o 1uHA

Mogerns IeMOHCTPYE NUTYHOK JIFOJIMHH Y PO3Pi3i, IO TO3BOJISIE YUHSIM 03HAHOMUTHUCH
13 30BHIIIHBOIO TA BHYTPILIHBOIO aHATOMIYHOIO OYyZ0BOIO OpraHy. BurorosneHna 3
JIUCTOBOTO TEPMOILIACTY 3 TIIMOMHOIO pesibedy 0 3 cM. 300pakeHHsI 3a0apBIICHO B
IpUPOJHI Kobopu. Po3mipu mozeni e meHmte 60 x 40 cm

TpaBHa cucrema

bynosa oka sroauHu

Mogenb 1eMOHCTPYE OKO JIOAWHU, 110 J03BOJIE YUHSIM O3HAHOMHUTHUCH 13
30BHINIHKOIO Ta BHYTPINTHBOIO aHATOMIYHOIO OYy10BOIO opraHa. Burorosinena 3
JIMCTOBOTIO TEPMOILIACTY 3 NIMOMHOIO penbedy 10 3 cM. 300pakeHHs 3a0apBieHE B
MpHUPOHI KoJabopu. Po3mipu moaeni He menie 60 x 40 cm

Oxo

BynoBa ne4iHku JOAMHA

Mogens 1eMOHCTpy€e OyIOBY MEUIHKH JIFOIMHH, 110 JO3BOJISIE YUHIM 03HAHOMUTHCH
13 30BHINTHLOIO Ta BHYTPIIIHHOIO aHATOMIYHOIO O0y/10BOIO Ooprana. Burotoriena 3
JIMCTOBOTO TEPMOILIACTY 3 INIMOMHOIO penbedy 10 3 cM. 300pakeHHs 3a0apBieHE B
pUpoHi Koiabopu. Po3mipu moaeni e menie 30 x 20 cm

TpasHa cucrema.
KpoBoHocHa cucrema

Bbynosa Byxa moauHu
Mopaenb 1eMOHCTPYE BYXO JIOJUHU Y PO3Pi3i, IO T03BOJISIE YUHIM O3HAHOMHUTHCH 13
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HOT0 30BHINIHBOIO Ta BHYTPIIIHBEOI aHATOMIYHOIO 0yJJOBOIO: BYIITHOIO PAKOBHUHOIO,
30BHIIIHIM CIYXOBHM TPOX0JI0M, O6apabaHHOIO MEPETUHKOI, MOJIOTOYKOM,
KOBAJICJIKOM, CTpEMiHIIeM, €BCTaxi€BOIO TPyOOI0, 3aBUTKOI0. BUroTosieHa 3
JMCTOBOTO TEPMOILIACTY 3 MIMOMHOIO penbedy 10 3 cM. 300pakeHHs 3a0apBIICHO B
npUpoHi Koibopu. Po3mipu mozeni e menmie 60 x 40 cm

BynoBa mikipu moauHu

Mopens IeMOHCTPYE MIKIPY JIOAWHH Y PO3Pi3i, MO J03BOJISIE YIHIM 03HAHOMHUTHCH 3
aHATOMIYHOIO OYZOBOIO IIKIPH Ta CTPYKTYPOIO i1 BHYTPIIIHIX MIapiB: BOJIOCCSM,
KOPiHHSIM BOJIOCCS, IOTOBUMH Ta CaJIbHUMH 3a7103aMH, KPOBOHOCHUMH CYJIMHAMH.
Burorosiena 3 TMCTOBOrO TEPMOIUTACTY 3 TIAUOMHOIO penbedy 10 3 cM. 300parkeHHS
3a0apBiieHe B IPUPOIHI KOabopu. Po3mipu moaeni He merire 60 x 40 cm

IToxpuBHa cucrema

Bynosa cepus nroauHn

Mogenb IeMOHCTPYE ceplie JIFIUHH B PO3pi3i, 110 J03BOJISIE YUHIM 03HAHOMHUTHCH 3
aHaTOMIYHOIO OYZ0BOIO OpraHa. BUTOTOBIEHA 3 TMCTOBOTO TEPMOILIACTY 3 TITMOUHOIO
penbedy 1o 3 cm. 300pakeHHs 3a0apBIeHO B IPUPOIHI KObopu. Po3Mipu Mozeni He
Mmenie 60 x 40 cm

KpoBoHnocHa cucrema

bynosa nerenis qroauHu

Mopenb 1eMOHCTPYE AUXAIbHY CUCTEMY JIIOJIMHU Y PO3pi3i, 110 J03BOJISIE YUHIM
03HAWOMMTHUCH 3 AHATOMIYHOIO OY/10BOIO JIETEHIB Ta ajibBeoJ. BurorosieHa 3
JIUCTOBOTO TEPMOILIACTY 3 TIMOMHOIO pesibey 10 3 cMm. 300pakeHHs 3a0apBIlIeHE B
IpUpOHI Koibopu. Po3mipu Mozeni e meHuie 60 x 40 cm

III/IXaJ'ILHa CHUCTCMa

BynoBa TpaBHOI cucTeMu IO IUHU

Mogenb 1eMOHCTPY€E TPaBHY CUCTEMY JIFOJMHU: POTOBA OPOXKHUHA, CTPABOXIJ,
IUTYHOK, MT€YiHKa 3 Y)KOBYHUM MIXYpOM, TOHKUH Ta TOBCTUN KUIIKIBHUKH.
Buroronena 3 IMCTOBOIO TEPMOILIACTY 3 TTMOMHOIO penbedy A0 3 cM. 300pakeHHs
3abapBiieHe B MpUPOIHI Koabopu. Posmipu moaeni He merre 60 x 40 cm

TpaBHa cucrema

EmOpioHanbHUN PO3BUTOK JTIOAMHU

Mogens 1eMOHCTpPYE BCl CTalil pO3BUTKY eMOpioHa JItoJuHHU. Burotosiena 3
JIUCTOBOTO TEPMOILIACTY 3 TIMONHOIO penbedy 10 3 cMm. 300pakeHHs 3a0apBIICHO B
npUpoHi Koabopu. Po3mipu mozeni He menie 60 x 40 cm

JIronuaa

Yomogiui Ta xiHOY1 cTaTeBi opranu. CaritTaabHUN Po3pi3
Monens 1eMOHCTpY€E aHATOMIYHY OyIOBY YOJIOBIYO1 Ta KIHOYOT CTATEBUX CHCTEM B
cariTaJlbHOMY po3pi3i. BUroToBiieHa 3 TMCTOBOTO TEPMOILIACTY 3 TIIMOMHOIO PEbe]y

CrareBa cucreMa
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10 3 cM. 300paxeHHs 3a0apBieHe B IPUPOAHI KOTHOpHU. Po3mipu Mozieni He MeHIIe
60 x 40 cm

B) Ilpunanu:

Metponom

MetponoMm GaratoyHKITIOHAIBHHUI €IEKTPOHHUN BUKOPUCTOBYETHCS 1] 4ac
MIPOBE/ICHHS IEMOHCTPALIHHIX JOCIIAIB 00 CIOCTEPEKEHHS Ta PETYITIOBAHHS
YaCTOTH TaKTIB y 010JI0T1YHUX 00'€KTIB, BApaxyBaHHS TOYHHUX ITPOMIXKKIB 4acy.
[Tpunan npairroe B TppoX pexkuMax. TexHIYHI XapaKTEPUCTHKH METPOHOMA
0araro()yHKIIIOHAJILHOTO €JIEKTPOHHOTO: 1 PEXHUM - CEKYHIOMIp 31 3ByKOBOIO
1H/IMKALI€I0 THTEPBAJIIB Yacy, 2 PEKUM - METPOHOM, 3 PEKUM - TailiMep, TicIs
3aKiHYEHHS PaXyHKY [MOIA€ThCS 3BYKOBUI CUTHAI

Kamepron
[Ipunan meraneBuii, reHepye 3BYKOBY XBUIIO IIEBHOT YaCTOTH, BCTAHOBJICHUH Ha
JIEPEB'SHUN PE3OHYIOUMI SIIIUK

Cantumerp
Crpiuka BUMIPIOBAIBHA 13 CAHTUMETPOBUMHU TIOIUIKAMH, TOBXKHHA | M

Tepesu 3 Bakkamu Ta mizirpamamu (10 200 1)

Tepesu 3acTOCOBYIOTHCS U1 3BaXKYBaHHS CUIIyYHMX Ta 1HIIUX pedoBUH. ['abapuTHi
po3mipu TepesiB He MeHie 25 x 10 x 5 cm.

Cxknan Habopy BaxkiB Ta mimirpam: 50r-1;20r-2;10r-1;5r-1;2r-2;1r-1,
500 Mr-1;200mr-2; 100 mMr-1; 50 Mmr-1; 20 Mmr-2; 10 Mmr- 1

PocTomip

Poctomip HacTiHHUI U1 BUMIPY 3pOCTY JIOAMHU B MOJIOKEHH] cTosiun. PocTomip
YCTaHOBITIOETHCS Ha OyIb-SKYy BEPTHKAIBLHY IOBEPXHIO. POCTOMIp CKITaaeThes 3
BEPTUKAJIBHOI METAJEeBOI CTIMKH, KA KPIMUTHCS HA CTIHKY Ha (PIKCOBaHii BUCOTI 3a
JIOTIOMOTO10 JIBOX KpOHIITENHIB. Ha cTiifill pyx/IMBO BCTaHOBIIEHUH PIBEHb [Tt
BUMIipy pocty. CTaHIapTHO LIKaNa MOJUIOK pOCTOMIpa MOYUHAETHCS Bifl OHOTO
MeTpa

Tepesu enexTpoHH1

Jlnst BU3HAUEHHS Bard (y TOMY YHCIIi YACTOI) TiJI Ta piguH. TOYHICTh BUMIPIOBAHHS -
0,01 r. PimkokpucTaniyHuii eKkpaH, aBTOMaTHIHE BMUKAHHS Ta BAMUKAHHS.
JKuBnenns - Bix Mepexi Ta/abo aBTOHOMHE

|T0H0MeTp
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Jiis BuMipy TUCKY KpoBi 3a meTtooM KopoTkoBa. CTanmapTHa HEUJIOHOBA MaHKETa
po3Mipom He MeHIe 25 - 35 cMm. OcHaleHnii MAaHOMETPOM

donennoCcKOI
JU1st MOHITOPHHTY apTepialbHOTO TUCKY

IN'omuuHMKYM TicouHi (HaGip 1 xB., 2 XB., 5 XB.)

I'oguHHUKY [ICOYHI, BUTOTOBJIEH] 31 CKJIa Ta OCHAIEH] INTACTUKOBOIO IT1ACTAaBKOIO.
Cknax HaOOpy: TOOWHHUK MicouyHui | XBwimHA - 1,

TFOIMHHUK ITICOYHUI 2 XBUINHU - 1;

TONUHHHUK ITICOYHUI 5 xBrianH - 1

[Mpunan ans nopiBasiHHSA BMicTy CO 2 y OBITPI, IO BAMXAETHCS 1 BUIUXAETHCS
Jlnia nemoHcTpaii 301IbIIeHHS] KUTBKOCTI BYTJICKUCIIOTO Ta3y y MOBITPi, 110
BUJIMXAETHCS, B IOPIBHSAHHI 13 TIOBITPSM, 110 BIUXAETHCS

KoMIiexkTHICTb:

npoobipka - 2;

npoOKa ryMoBa 3 IBOMa OTBOPaMH - 2.;

[UIAHT 13 TPIHHUKOM 1 MYHAIITYKOM - 1;

LITATUB-MIICTaBKa - 1

2.
MikponpenapaTu

2.1. Mikponpenapatu. AHaTOMis1

[TocriitHi MiKponpenapaT BMIIIEHI B CEpeI0BUILA, HEPO3ZUYMHHI Y BOJI.
MikponpenapaTd MOHTYIOTECSI Ha CTAHAAPTHHUX MPEIMETHUX CKEIBIIX 3
BUKOPHUCTaHHSAM HaKpUBHUX CKeJellb, 03100J1€HI €TUKETKOIO, Ha K1 3a3HAa4al0ThCS
Ha3Ba MpenapaTy JIATHHCHKOIO Ta YKPaiHChKOI0 MOBaMH Ta HOT0 HOMED 3a TePETiKOM.
3pi3u MaKCUMAaJIbHO TOHKI, B OJIMH IIap KJIITHH, 1 MAIOTh BCl TAKCOHOMIYHI O3HAKH.
3abapBiieHi CTINKMMH OapBHUKAMHU, 1110 HE IOPYILIYIOTh CTPYKTYpY 00'ekTa. O0'eKT
PO3TaIIOBY€ETHCS Y LIEHTPI MpeIMeTHOTo ckiia. Habip MikponpenapaTiB po3MillyeThCs
B CIIECIIAJIBHUX KOpOOKax 3 ma3zaMu JijIsl IPEIMETHUX CKelellb. MikporpenapaTu
MOCTiiHI 32 TepMiHOM 30epiraHHs, 4iTKi, SKiCHI (11030aBieH1 Opyay, CTOPOHHIX
00'eKTIB), MpUIATHI JJIs1 BABUEHHS 3a JIOTTOMOTOIO MTKUIBHUX MIKPOCKOITIB ab0 JIyTI.
Cknan Habopy: TUIM M'S30BUX TKAHUH: IJIaJIeHbKa, TOCMYTOBa, CKEJIeTHA; KICTKOBA;
XpAI1I T1aJIIHOBHI; )KUPOBa TKaHWHA; HEPBOBA TKAHWHA; IIMIIIHAPUYHUHN emiTemii;
OararomapoBuil eniTeNnii; IIacKuil emiTeniii; HelpoerniTeniii (CMakoBi pelenTopH);
KpOB JIIOJIMHU; MIKIpa JIOAUHH, KIHOY1 XPOMOCOMH; YOJIOBIYl XPOMOCOMHU;
CIIepMAaTOo30i1u JIIOIUHH; SHIEKITITHHA JIFOAUHA
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|VI. MouJiekyJasipHuil, KIITHHHANH, OPra”Hi3MHHMI Ta HAZOPraHi3MHMI PiBHI opraHizamii ;KUTTS

1. leMmoncTpauiiine
o0JIaHAHHSA

1.1. KoJsekuii
HarypanbHi 3pa3ku pociivH, po3MillleHI Ha OKPEMUX TUIAHIIIETHUX JINCTAX, B KOPOOIIi,
CYIIPOBODKYIOTHCS METOIMYHUMH PEKOMEHIAIIISIMH

Apomopdo3u y pociiiH
He menwue 5 nucris

OCHOBH €BOJIIOIIHOTO
BUYEHHS

[mioanmanrarist y pociuH
He menme 5 nucris

OCHOBH €BOJIIOIIIHOTIO
BUYEHHSI

[TaneonTomnoriuna (hopmu 30€peKEHHS BAKOITHUX PEIITOK POCIUH 1 TBAPHH)
3pa3ku BigOUTKIB, CKaM'sTHIJIOCTEH, a TAKOK BUKOITHHUX PEIITOK POCIMHHUX 1
TBapUHHUX OpPraHi3MiB, MyIUTI MOIOCKIB. He MeHIie 6 3pa3kiB

IcTopryHMii PO3BHUTOK i
PI3HOMaHITHICTh OPTaHIYHOTO
CBITY

1.2. Moaeai

A) O0'emni moaeuti:

Opranoinu kiniTuH (Habip)

Habip MicTuTh MO/IEII OPTraHOiAiB KIITHHH: XJIOPOIIJIACT, MITOXOH/IPiIO Ta MEMOpaHy
KJIITHHA. Moie/li BUTOTOBJICH] 3 TIJJaCTMAcCH Ta 3a0apBJIeH] B ICKpaBi KOJIbOPH.
Po3mipu mopaeneii He menie 20 cm

OCHOBM LIATOJIOTI]

CrpykTypa Oiska

Monenb 1eMOHCTpY€e IPOCTOPOBY CTPYKTYpy Olnka. Bci koMnoHeHTH mojeni
3abapBJieHl y CKpaBi KoJbopH. Burorosnena 3 miacTuky, Ha mifcrasii. Bucota
mozei He meniie 50 cm

OCHOBH LIATOJIOTI]

Crpykrypa JHK

Mopenb po36ipHa, 1eMOHCTpYE Oy0BY MOJIBIMHOI cripalti e30KCUpHOOHYKIETHOBOT
kuciotH (JIHK) Ta ii enemenTn: MoHOCaxapuam, 3aMUIIKu GochOopHOi KUCIOTH Ta
YOTHUPH TUIIM OCHOB: a/ICHIH, TUMIH, TYaHiH, UTO3WH. EneMenTn Moen 3abapBiieHi B
YMOBHI KOJBOpHU. Buroropnena 3 ractMacu, Ha mijcTaBIli. Po3mip Mozesni He MeHIIe
50 cm

OCHOBM LIATOJIOTI]

Bipyc AIDS (CHIJ)

Mosenb 1eMOHCTpY€ 30BHIILIHIO Ta BHYTPIIIHIO OyJOBY BipyCy: JNiMiAHY OOOJOHKY 3
NPOTETHOBUMH CTPYKTYPaMH Ta PO 3 TEHETUYHUM MaTepiajoM. 30BHILIHS
000JI0HKA BIPYCY Ma€ XapakTepHY CTPYKTYPY, IO J1a€ MOKIIUBICTh IEMOHCTPYBAaTH
oco0amuBOCTI 1i 6y10BU. SIApO MICTUTH YMOBHMI reHeTHUHUI MaTepiai. Burorosnena

OCHOBH LIATOJIOTI]
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3 IUTACTHUKY, 3a0apBiieHa B sICKpaBl KOJBOPH, Ha MiACTaBLi. Po3mip Mojerni He MeHIIe
30 cm

CxemMa MiTO3y 1 Mel03y

Mognens cknagaerses 3 12 neraneii Ta 3 1BOX YaCTHH - MMiJICTABOK 3 THi3AaMu. Y
THi3/1a BCTABJICHI MOJIEN1 KJIITHHU Ha PI3HUX CTaaisX po3noairy. [lepma yactuHa
MOJIEII - MiJCTaBKa 3 MOJEISIMU KIIITHH (6 IIT.) IpU3HAYEeHA JJIS IEMOHCTpAIii
MiTO3y. Y KJIITHHAX MEPIIol YaCTUHH MOJIENI KOJIbOPOM IMO3HAYEHI: YePBOHOIO
KPaIKoIo - siIepIie, CIpUM KOJILOPOM - XpPOMOCOMHU, PO’KEBUM KOJIHOPOM - IICHTpOMEpa
XPOMOCOM (TIEpBHHHI MEPETHKKH). [[pyra yacTuHa - mijIcTaBKa 3 MOACIISAMH KIITHH (6
IIT.) IpU3HAYEHA JIJIs ICMOHCTpaIlii Meio3y. Ha MoJesiX KIIiTHH YepBOHHUM i CHHIM
KOJIbOPOM IT03HAu€HI1 TOMOJIOTIYHI XpoMocoMu. Bucota Mozeni He MeHIe 15 cm

IMoxin xkniTnHM

b) bapeabedni mogedi:

ApxeonTepukc

Mogens IeMOHCTPYE CKaM'sTHIIOTO JT0ICTOPUYHOTO MEPIIOITaXa - apXEOoNTepUKCa.
BuroroBieHa 3 JMCTOBOTO TEPMOIUIACTUKY 3 TIIMOMHOIO pesibedy 10 3 CM.
300pakeHHs 3a0apBIICHO B MPUPOIAHI KOIbopH. Po3mipu moxeni He menmie 60 x 40 cm

OCHOBU €BOJIIOLIAHOIO
BUYEHHS

B) Moaedi-anJikanmii:

CxitagatoThes 3 JaMiHOBaHUX KapTOK, OCHAIIEHUX MAarHiTHUM KPIIUIEHHSM, 1110 J1a€ 3MOTY JIEMOHCTPYBaTH

MOCIOHMK Ha MeTaJeBii KiacHii fomii 6e3 3acToCyBaHHsI JOJAaTKOBOTO KPIIMJIEHHS

I'eneruka rpyn KpoBi
Mopenb-anikanis MicTUTh 34 KapTKH 13 300paXXeHHSM TPyl KPOBi, BIAMOBIAHUX iM
TeHOTUIIIB, TaMET, 3HaKIB CXPELIyBaHHS

OCHOBHU T€HETHKH

Cxema MiTO3y
Monenb-anikaiiist MiCTUTh KOJIbOPOBI 300pa)K€HHSI COMaTUYHUX KJIITHH 3 MarHITHUM
KPIIUIEHHSM, 3 SIKUX Ha JIOIIL MOHTYETbCSA CXeMa MIiTO3y

[{uTonoris.
OCHOBH Ir'e€HETUKH

Cxema Meiio3y
Monenb-anikailist MiCTUTh KOJIbOPOB1 300paK€HHS CTaTEBUX KJIITHH 3 MarHITHUM
KPIIUIEHHSM, 3 SIKUX Ha JOIILI MOHTYETHCS CXeMa MeHo3y

[{uTtomnoris.
OCHOBH Ir'e€HETUKH

JuriGpuHe cxpemryBaHHs

Mopenb-amikaris IeMOHCTPY€E CXeMY JUTIOPUIHOTO CXPELlyBaHHs, MICTUTb 36
KapTOK 13 300pakKeHHSIM F€HOTUIIIB Ta (PEHOTHUITIB HACIHHS TOPOXY, 10 BIAPI3HIIOTHCS
3a IBOMa O3HAaKaMH: KOJLOPOM HACiHHS Ta (JOPMOIO HACIHHS, @ TAKOXK KapTOK 13
300paK€HHSIM IOMIHAHTHHUX Ta PELECUBHUX raMeT Ta 3HaKIB CXpellyBaHH:

OCHOBHU TE€HETHKH
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MoHoriOpuaHe cXpenryBanHs

Mopenp-arikarisi JEMOHCTPYE MPOIIEC TEPEXPECTY XPOMOCOM (KPOCHHTOBED),
MicTHTb 20 KapTOK 13 300pakKeHHSAM I'€HOTUIIB Ta (PEHOTHUIIIB HACIHHS TOPOXY, IO
BIJIPI3HAIOTHCS 32 OJHIEI0 03HAKOIO - KOJIbOPOM HACiHHS, @ TAKOXK KapTKU 13
300pa)KeHHSAM JIOMIHAaHTHHX Ta PELIECHBHHUX TaMET Ta 3HAKiB CXPEILyBaHHS

OCHOBHU I'€HETHKU

IIepexpect xpomMocom

Mopenb-arikarisi JEMOHCTPYE MPOIIEC TIEPEXpPecTa XPOMOCOM (KPOCHHTOBED),
MICTHTD 18 KapTOK 13 300pakeHHAM MyX Jp030(]is, 10 BiAPI3HIAIOTHCS 32 IBOMA
O3HaKaMH

OCHOBHU T'€HETHKU

Turogi GioneHo3M

Mopenb-armikaiisi MiCTUTh 32 KapTKH, 10 JIGMOHCTPYIOTh TBAPHH 1 POCIUH: POCIHHU
BOJIOWM, POCIIMHU OOJIIT, POCIMHHM JYKiB, POCIMHU 3MIIIaHUX JiCiB, 0e3xpeOeTHi,
TBapHHU, 3¢MHOBOJIHI TBAPUHH, TITAXH, CCABIII

Biouenosu

ArponeHo3

Monenb-amnikaiis MiCTUTh 23 KapTKH, 1[0 JEMOHCTPYIOTh KYJIbTYPHI Ta AUKOPOCII
POCIIMHH, TUKUX 1 CBIHCHKUX TBapHH, a TAKOXK KapTKa i3 300payKeHHSIM MPAIliBHUKIB,
10 3aliMaloThCs arpapHolo nparero. Jleski npeacraBHuky Guopu Ta GpayHu
BIIHOCATBHCSI 10 CKJIaAy arpolleHO31B, a 1HII BIAHOCATHCS 10 TPUPOTHUX O101I€HO31B 1
HaBeJICH]1 JIJIsl TOPIBHSHHS

Biouenosu

2. O6aagHaHHA
AJIs1 1a00pPATOPHUX
pooiT

2.1. Mikponpenapatu
Haoip mikponpenaparis. Biosoris 10, 11 knacu

[TocriifHi MiKponpenapaTH BMillI€HI B CEPEIOBUINA, HEPOZUYMHHI B BO/II.
MikpornpenapaTé MOHTYIOThCSI Ha CTaHAAPTHUX MPEIMETHUX CKEIbIIX 3
BUKOPHUCTAHHSM HAaKpUBHUX CKeJlellb, 03/100JI€HI €eTUKETKOIO, Ha K1 MOAaI0ThCs
Ha3Ba Mpenapary JJATUHCHKOIO UM YKPaTHChbKOI0 MOBaMHU Ta HOTro HOMep 3a
nepenikoM. 3pi3u MakCUMalbHO TOHKI, B OJIMH 1Iap KJIITHH, 3 YCiMa TAKCOHOMIYHUMU
O3HaKaMH. 3abapBiieHi CTINKMMHU OapBHUKAMH, 1110 HE TIOPYIIYIOTh CTPYKTYPY
00'exTa. O0'eKT pO3TAIIOBYETHCS y HEHTPI MpeaMeTHoro ckia. Habip
MIKpOIpernapariB po3MIIIYEThCS B CIIELIATbHUX KOPOOKAX 3 Ma3zaMu JAJIsl MPEeIMETHUX
ckenels. Mikporpenapary NOCTiiHI 32 TepMiHOM 30epiranHs, 4iTKi, sKiCHI
(mo36agsieni Opymy, CTOPOHHIX 00'€EKTIB)

Cknan Habopy: GakTepii (KOKH, OalmiIn, Cipyin); 30y JHUK OOTyi3MYy; ITHEBMOKOK
(30yIHMK THEBMOHII Ta MEHIHTITY); MapaMellisi, KOH'Ioralis; MiTo3, CTa i (pocinHHa
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KIIITHHA); MITO3 y TBApUHHIN KIIITHHI (ackapuaa); 1po3o¢ina; XpOMOCOMH JIPO30(iIn;
KPOB PENTWIIT; KPOB JIIOAWHY; SUIEKIIITHHA JIIOAWHU; JPOOICHHS SIS %Kabu; criepma
*abu; YOJIOBIYI XPOMOCOMHU JIFOIMHU; KIHOUY1 XPOMOCOMH JIFOTUHU

2.2. llpunaagu
banka jy1st KynbTHBYBaHHS IIJI0JI0BOT MYyXH

[Mpunan muniaApuaHOi HOpMHU, BUTOTOBIICHHH 3 TPO30POI MIacTMacH, 3i
CHEIIaJTLHOI0 KPUIIKOIO JIJIS BI3yaJIbHOT'O 301JIbIIIEHHS 010JIOTTYHOTO 00'€KTA, 3
MIPHOIO IIKAJIOK JIJISl MPUOJIM3HOTO BUSHAUEHHS pO3MIpY O10JI0TIYHOTO 00'€KTa

VII. 3arajabHe 00J1aJHAHHS JI51 TPAKTHYHHUX POOIT

1. llpunagu

1.1. OnTryHni npuaagu

A) Mikpockon OioJsioriynuii (17151 BUHTEJIS):

MiKpocCKOI CKITaIa€Thes 31 MITaTUBA 3 POKYCYIOUMM MeXaHi3MOM (Makpo- i
MIKPOTBHHTH ), OCHOBH 3 OCBITJIIOBaYeM, KPOHIITEHHA 3 TPEIMETHUM CTOJIHKOM,
PEBOJIBBEPHOTO MPUCTPOIO 3 00'€EKTUBAMHU, MOHOKYJIIPHOI HACaJKH 3 OKYJISPOM Ta
nucka 3 giapparmamu. Ha mpeqMeTHOMY CTOIHMKY BCTaHOBIJICHI IPYKUHHI TPUMAaYi.
TexHiuHI XapaKTePUCTUKU:

301bIIeHHs Mikpockomna He MeHie 40 - 400x;

301nbIIeHHs 00'ckTHBIB He MeHe 4x; 10X; 40X;

okynsap FW 10x, F.N. 18 mm;

OCBITJIEHHS 3a JOIIOMOT'OI0 BMOHTOBAHOTI'O OCBIT/IIOBaya 3 1amior 5 W /220 V abo
12W/6V,;

JOBXHHA TyOyca - He MeHIe 160 MM

b) Mikpockon mkinbHui (1J1s1 y4HIB):

Mikpockon ckJlafjaeTbes 31 ITaTHBA 3 POKYCYIOUMM MEXaHI3MOM (MakKpo- 1
MIKPOTBUHTH), OCHOBH 3 OCBITJIIOBAJILHOO JIIH300-A3€PKAJIOM, KPOHILTEIHA 3
MPEIMETHAM CTOJIMKOM, PEBOJIBBEPHOTO TIPUCTPOIO 3 00'€KTUBAMH, MOHOKYJISIPHOL
HACaJIKU 3 OKYJISIpOM Ta JUcKa 3 niadpparmamu. Ha mpeqmMeTHOMY CTOJIUKY
BCTaHOBJICHI IPY)KUHHI TpUMaYi.

TexHiuH1 XapaKTEePUCTUKHU:

30inpiIeHHs Mikpockomna He MeHine 40x; 100x; 400x;

301abIeHHs 00'ekTUBIB He MeHIe 4x; 10x; 40x;

30UIbIIEHHS OKYJIsipa He MeHIe 10x;

JH1IHE T0JIe B MPOCTOpi 300paxeHHs 16 MM;

BukopucroByeTbest B kKabiHETI
610J10r11 3araIbHOOCBITHHOTO
HABYAJILHOTO 3aKJIay i1 yac
MIPOBEJICHHS JIAOOPATOPHUX Ta
JIEMOHCTPAIIIHIX JOCITIIiB

2-15*
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MeXaHI4Ha JOBXKHHA TyOyca He MeHIIe 160 MM;
npeaMetTHui cronuk He MeHmie 100 x 110 mm

B) Jlyna mratuBHa:

Jlyma npu3HaveHa JJis CIOCTEPEIKEHHST HEBEIMKUX 00'€KTIB, ETalli SKHX HEMOMXKIJIMBO
PO3IUBUTHCS HEO30pOEHUM OKOM. JIyma € 301IbITyBaIbHOIO CKIISTHOO JITH30H0 B
orpasi Ha mijcTaBii. 30UIbIICHHAS 3X - 7X

I') Jlyna mkiibHa:

Jlyna npu3HaveHa JJis CIOCTEPEIKEHHS HEBEIMKUX 00'€KTIB, ETalli SKHX HEMOMXKIJIMBO
PO3IUBUTHCS HEO30POEHUM OKOM. BHUrorosieHa 3i ckiia B IiIacCTMacoBiii ompasi 3
pyuxoro. 30utbpmeHHs 3X - 5X

15

2. Haoopmn,
NpuIaaas

2.1. Ha0ip mkinbHuii JaboparopHuii 11 KaGiHeTy OioJsiorii
Habip MicTUTh KOMIUIEKT HEOOX1THOTO JJA0OPATOPHOTO MOCYAY Ta MPUIAIS IS
MPOBEACHHS JTabOpaTOPHUX POOIT:

gamka [lerpi - 1;

LIUJITHIP BUMIPIOBAIbHMMA 3 HOCUKOM 50 mut - 1;
npoOka rymosa - 1;

CKJISTHKA 3 KPUIIKOIO - 1;

TineTKa-a03arop - 1;

JATEeKCHI PyKaBUYKH - 1;

TpuMau 11 poOipok - 1;

mratuB Juist mpoOipok Ha 10 THi3A - 1;
IHAMKATOPHUI marip - 1;

GbinpTpyBasbHMIA TIAMIP - 1;

CKaJIbITIEND - 1;

3atuckau ['odmana (rBUHTOBHIA) - 1;

3atuckad Mopa (npyxuHHuil) - 1;

JIOKKa TSI CTIATFOBaHHS PEYOBHH - 1;

niiika naboparopHa - 1;

npobipka xiMiyHa - 1;

MmajanyKa CKisHa - 1;

K0J10a rmrockooHHa 50 mu - 1;

Ko010a koHiuna 50 mi - 1;

kos6a kpyrnogonHa 50 mu - 1;

TUTEIb 3 KPULIKOIO - 1;

BukopuctoByeThcs B kKabiHeTi
610J10Tii 3araTbHOOCBITHHOTO
HaBYAJILHOT'O 3aKJIa/y i 4ac
MIPOBEICHHS JIAOOPATOPHUX
IOCIIIAIB

2-15*
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JrHilKa - 1;
JIOTOK IJIACTUKOBHIA - 1;
KOpoOKa nmakyBaJbHA JUIs 30€piraHHs Ta TPaHCIOPTYBaHHS HA0Opy

2.2. Ha6ip npenapyBaJIbHUX iHCTPYMEHTIB

HaGip micTuTh He MeHIIe 7 crieniaibHUX XipypriyHuX 1IHCTPYMEHTIB:
CKaJIBIIEND - 1;

HOXHUL - 2;

IMHIET - 2;

rojika npsima - 1;

rojika 3irmyra - 1;

KopoOKa rractMacoBa Jiis 30epiraHisi IHCTPYMEHTIB - 1

2.3. llpunanas
uniHap BUMIpIOBIBHUI 3 HOCUKOM
Burorosnenwuii 3 mominpomniieny, 100 mi

Crakanu ximiuHi (Habip)
CrakaHu BUTOTOBJICHI 3 MIIIHOT IJTaCTMAacH Ta MaloTh MipHy mkany. Habip mictuts 4
cTakaHu pizHoro o6'emy (50, 100, 250 ta 500 mn)

lNopmimku 11t BUpoyBaHHs pociuH (HaO1p, 90 mt.)

Hab6ip mictuth 90 ropuiukiB pi3HOI MICTKOCTI JUIsl IPOPOIYBaHHS HaCiHHA,
BUPOIIYBaHHS PO3CAH Ta )KUBIIOBAHHS POCIIHH.

Cknan Habopy:

ropuk 06'emom He mermie 0,3 1 - 30;

ropmuk 06'emom He mene 0,5 1 - 30;

ropuk 06'emom He Mermie 0,7 i - 30

Pynerka
Pynetka - mipHa cTpiuka TOBXKUHOIO HE MeHIIe 2 M (I[iHa TTOUIKH - 1 MM)

Crynka 3 TOBKaYuKOM
Crymka 3aCTOCOBY€EThHCS IS MTOAPIOHEHHS pEYOBHUH. BUTOTOBIIEHA 3 IOPIENISTHU

Pecmiparop
BukopucTOBYETHCS SIK 3aXMCHMIA 3aci0 i yac MPOBEICHHS JeMOHCTPALIMHUX
JOCITIJIB Ta TabopaTopHUX poOiT. BuroToBienuii 3 6araTomapoBoi Mapiii

JloTok mis pPO3aaBaJIbHOTO MaTepiany

2 -15*
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Posmipu notka He menmie 300 x 200 mm. BurotoBneHuii 3 XiMigHO CTIHKOTO
TUTACTHKY

ITincraBka-TpuHOTra
Burorosnena 3 Metany. Bucora mijnctaBku He MeHIe 15 cm

[ltatus nadoparopuuii 6ionoriuynuii JIb

[IITaTuB BUTOTOBJICHUN 3 MIITHUX, 3HOCOCTIMKHMX MaTepiaiiB, M0 MAIOTh
AHTUKOPO31HHE MOKPUTTS 200 CTIHKI 0 30BHIIIHIX BILUIMBIB METAIY.
Komrnekraris:

migcraBka - 1;

CTpUXEHB - 1;

MydTa - 3;

JIATIKH - 2;

KuibLe - 1

I'ymoBa rpyma
Burorosnena 3 enactuunoi rymu. /liamerp He MeH1Ie 3 cM

[aukaTopHmii narmip

BukopucroByeTbes s BumiproBanHs Ph. Burorosnenuii y Burisai nanepoBux
CTpIYOK He MeHIIe 5 X 75 MM B KiibKocTl 100 mITyK, 1110 BMIIIEH] B IJIACTMACOBUI
tyOyc. [ianason Bumipy Ph 0 - 12

OinbTpyBaNbHUN TAMIP

[Tamip 3acTocoByeTbCs A PUIBTPYBAHHS P1IMH 3a TOTIOMOT'OIO JIIMKH J1a00paTopHOi.
®inbTpu MaroTh fiameTp He MeHie 70 - 100 MM, mocravaroThbest B ynakosii o 100
IIT.

[TeTnst HiXpoMOBa 3 METIETPUMAYEM
3aCTOCOBYETHCS JUTsl 31HCHEHHS MIKpOO10JI0TIYHUX MOCiBiB. BuroTosiena 3
HIXPOMOBOI MTPOBOJIOKH Ta OCHAIICHA JEPEB'SHUM TPUMaueM

Citka narynHa po3nuiatoBaibHa (80 x 80 MMm)

[Tpu3HayeHa A monepeaKeHHs! MPSIMOT0 KOHTAKTY BiAKPUTOTO BOTHUINA CIIUPTIBKU
a00 ra30BOi TOPUIKH 31 CKIISTHUM MOCYJIOM ITiJ] Yac HarpiBaHHs B HbOMY PEYOBHH.
SIBnisie co6010 IPiIOHOBIUKOBY KBaJIpaTHY JaTyHHY ciTKy po3mipom 80 x 80 £ 5 mm

[yl TurenbHi
Burorosneni 3 metaiy. JIOBXKHHA MIUIIIIB HE MEHIIE 25 ¢cM

2-15*
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Cyxe najnuBo
[IutomMa TermnoTBOpHA 3/IaTHICTh CyXoro najasHoro He meniie 30, 300 Mmk/kr

Oxkynsipu 3aXuCHI
[Tpo3opa niH3a OKYJSAPIB BUTOTOBJICHA 3 YIAPOMIIIHOTO TIOJIIKapOOHATY 3 ONTHYHOIO
npo3opictio 1-ro kimacy. He maroTh 0OMEXEHHS 11010 TPUBAJIOCTI HOCIHHS

Habip #opxiB A5l MUTTS TOCYAY
HaGip micTtuth 4 opki pi3HOTO PO3MIPY JJII MUTTS JIAOOPATOPHOTO IMOCYY

2.4. XimMiunuii mocya

JAMCTUIATOp CKIISIHUIM

3aranpHa nosxuHa npuiaay 300 mm. liameTp koxyxa 42 mm. [liamerp tpyoxu 14,5
MM. KiIbKicTh KyJIbOK 6

CKenbIIst TpeIMeTHi
Ckenblig IpeIMETHI IPSIMOKYTHOI hopmu, po3mipu He meHie 24 x 74 x 1 mm. OnHa
ynakoBka - 50 npeaAMeTHUX CKelellb

Ckenblisl MOKPUBHI
CkenbIIs MOKPUBHI KBaZpaTHOI popmu, po3mipu 18 x 18 MM abo 24 x 24 mm. Oxna
ynakoBka - 100 mOKpHUBHUX CKelelb

ITpobipka xiMiuHa
[TpoGipka 3 TEPMOCTIMKOTO CKJIa, 3 PO3BEPHYTUM paHTOM (200 6€3 HbOTO), T1aMeTp -
14 MM a6o 16 MM; moBxuHa - He MeHIe 100 MM

Kon6u (uabip)

Habip micTuTh 4 KOHIYHI K0J0U, BUTOTOBJIEH] 3 TEPMOXIMIYHOCTIIKOTO CKJIa:
K0J10a KoHIuHa 00'eMoM 50 MM - 1;

K0J10a KoHIuHa 00'eMoM 100 MM - 1;

K0J10a KoHIuHa 00'eMoM 250 MM - 1;

kos6a koHigHa 00'eMom 500 MM - 1

Kpucranizatop
Jlns kpucranizauii peyoBuH. Burorosnenwuii 3i ckia, 00'em 300 mi

Kactpyns nopuensiHoBa 250 mit 3 pydkoro
BurorosneHo 3 mopuensHu, A1 poOiT 13 3aCTOCYBaHHAM MyQenbHOT redi abo 11
arpecuBHUX pedoBuH. O0'em 250 mi

15
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Kpyxka nopuensiHoBa 250 M1 3 HOCUKOM
BurorosneHo 3 mopreisHu, A poOiT 13 3acToCyBaHHAM MydenbHOT redi ado s
arpecuBHuX pedoBHH. O0'em 250 M

BEJTMYUHU. MIKpPOCKOII IPALlfO€ 3a MPUHIMIIOM [UPPOBOI KaMepH - 301IbIIIY€E 00'€KT,
pOOUTH 3HIMKH 1 TIEpeIa€ Ha KOMITTOTEP, JI€ 3a JIONIOMOTOI0 CITeIiaTi30BaHOTO
MIPOrPaMHOT0 3a0€3MeUYeHHS MOKHA TPOBOAUTHU JOCTIIKEHHS B PEXKUMI pearbHOro
Jacy Ta apXiByBaTH OTpPUMaHi pe3yJIbTaTH.

udposuii Mikpockon Mae 3a0e3MedyBaTy Taki MPUMOMHU 1 METOIH POOOTH:
301IBIIYBATH 1OCIIIKYBaH1 00'€KTH, pO3MillIEHI Ha MPEAMETHOMY CTOJUKY, B 10, 60,
200 1400 pa3iB (go 1000 pa3is);

BUKOPHUCTOBYBATH B SIKOCTI TOCII/PKYBAaHUX SIK IIPO30p1, TaK 1 HEMPO30p1 00'€KTH, K
¢ikcoBaHi, Tak 1 He(iKCOBaHi;

JTOCITIJKYBATH TTOBEPXHI JJOCUTH BETUKUX 00'€KTIB, 110 HE MOMIIIAIOTHCS
6e3nocepeIHbO Ha PEAMETHHUH CTOJIHK;

¢doTtorpadyBaTH 1 NPOBOIUTH BiAEO3HOMKY;

3aJjaBaTy apaMeTpH 3HOMKH, 3MIHIOIOUH YaCTOTY KaJpiB - BiJ 4-X KaJIpiB B CEKYHLY
1o 1 Ha roguny;

BUKOHYBATH HaWIPOCTIlIi 3MiHH B OTpUMaHUX (hoTorpadisix, He BUXOASIUH 3
MporpamMu MIKpOCKOITIa: HAHOCUTH TMUCH 1 TOKXIUKHU, KOMIOBATH YaCTHHHU
300pakeHHS TOIIO;

eKCTIOPTYBAaTH PE3y/IbTATH JIUIsl BAKOPUCTAHHS B IHIIUX MPOrpamMax:

rpadiuHi ¢ainm - y popmatax jpg abo bmp, a Bineodaiinu - B popmari avi;

30UpaTy 3 OTPUMAHUX PE3YNbTATIB (HOTO- 1 BIICO3HOMKHU JEMOHCTPAIIHI TOOIPKH -
niapiapMu;

JEMOHCTPYBATH JOCIIKyBaH1 00'€KTH 1 BC1 BUKOHAH1 3 HUMH JIii Ha MOHITOpI1

CrniupriBka 2-15*
[Ipunaz i3 mpo30poro ckia 3 MIACTMACOBOIO KPHUIIKOIO JIJIsl TACIHHS MOTyM's Ta
METaJICBUM 00pydYeM 3 TPhOMa OIOPAMH ISl 3aII00ITaHHS TOBHOMY TEPEBEPTAHHIO
MpUIaay 1 MOKJIMBOMY BUJIMBaHHIO CIIUPTY
|VIII. JonaTkose 00J1aIHAHHS TAa PpeAKTHUBHU
1. u¢pose 1.1. Iludposuii mikpockon (ado HacaaKa JUIsA 3aXBaTy 300pakeHb 3 MiKpPOCKONA 2 -15*
00J1aIHAHHS, B KOMILJIEKTi 3 MiKPOCKOIIOM BYUTEJIsl, MOHOKYJISIPOM a00 OiHOKY.JISIpOM 3
A0IATKOBeE OKpeMHM TyOycoMm sl KpinieHHs uu(ppoBoi kamepn)
npuaasas [Ipartoe y pexxnmi BeO-KaMepH, MIKPOCKOTIa 3 MOKJIMBICTIO BUMIPIOBATH JIiHIHH1
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MEPCOHATBHOTO KOMIT'IOTEPa Ta/ab0 Ha MPOEKIIHHOMY €KpaHi, SIKIIO A0 KOMI'TOTepa
M1 IKJIFOYEHO MYJIBTHMEIIHHUN TTPOSKTOP

1.2. Hudposnii poroanapar

[pamroe y pexumi mudpoBoro Goroamnapara Ta Bijjeokamepu. J[03BoJsi€ MPOBOIUTH
MOKAJIPOBY Ta cepiiiHy POTO3MOMKY Ta 3MIMCHIOBATH IMIBHJKICHY B1JICO3HOMKY 3
9acTOTO0 KajpiB 10 600 k/c

1.3. ®oromraTuB

3abe3neuye kpituieHHs nudposoro oToamnapara 3a JOMOMOTOI0 CTAHIAPTHOT
IBUHTOBOI Pi3b0M Ha BUCOTI HE MeHIIe 1 M. Mae peryibOBaHH MaiTaHuUK JIJIst
KpIiTUIeHHS

1.4. u¢posa 10KymMeHT-Kamepa

3abe3meuye:

JIEMOHCTPAIIII0 TNIOCKUX JOKYMEHTIB (Ianepu, KHUKKH, )KypHaiIH) GopMaToM He
MeHIe A4, a TaKoX 00'€eMHUX MIPEIMETIB, KPUXKUX 00'€KTIB TOIIO 0€3 MOoNepeIHbOro
CKaHyBaHHS;

BUBEICHHS YiTKOTO 300pa)KEHHS B YMOBAX OCBITJICHOI IIKIIBHOT ayAUTOPii 3
MO>KJTUBICTIO aBTOMAaTUYHOTO (POKYCYBaHHS Ta PETyIIOBAHHS MiJICBITKH poO0Y0i 30HI
KaMepH.

[ToBHOKONBEOPOBE 300paKEeHHS 3 JOKYMEHT-KaMepH BUBOJIUTHLCS B PEKUMI OHJIAIH Ha
KOMIT'FOTEp BUMTENSA a00 Ha MpoeKTop. [JokymeHT-kamepa Mae OyTH CyMICHOIO 3
OTIepaIlifHOI0 CHCTEMOIO Ha KOMIT'FOTEP1 BUMTENS Ta MITKIIOYATHCS 10 KOMITIOTepa
BUMTENS 200 MpoekTopa 3a nonomororo USB- inTepdeiicy

1.5. MarniTHuii nepemimysad4 3 migirpisom

Jliig nepemMillyBaHHs piIUH Y CKISTHUX K0J10ax 3a JI0IIOMOT0I0 00€pTOBOIO SIKOPSL, 110
MIPUBOAUTHCS Y JIIFO0 ONOCEPEKOBAHO Yepe3 PyXOMMIA MarHiT B OCHOBI IepeMilllyBaya.
PerynpoBana mBuAKICTE 00EpTaHHA SKOPS Ta MIJITPIB MOBEPXHI 10 TEMIIEPATypH HE
suite 120° C

1.6. Moneab neMoHCTpaLil IIKOAW NAJTIHHS

[Ipuniag HAOYHO AEMOHCTPYE PIBEHB 3aJIHUIIKY CMOJIU Y JIETEHSX JIFOUHU MiCIs
nayinHsA ofHiel murapku. CMona, 1o yMOBHO HaJIXOJUTh J0 JIET€Hb KYypIId,
HaKOMUYYETHCS Yy CHeliabHINA TPO30pii MIaCTUKOBIM TPYOI st AEMOHCTpaLii
yuHsam. ['abaputHi po3mipu mozeni He meHme: 35 x 15 x 20 cm

1.7. Tpena:xxep cepueBo-jiereHeBoi peanimanii

[Tepura MenuyHa gomomora
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J103BOJIsIE HABUMTH OCHOBHUM HaBUKaM peaHimarii. J[ae MOXIUBICTD yuHSIM
BIIMPanbOBYBATH BC1 OCHOBHI MPUHOMH CEPIICBO-JIETEHEBOT peaHiMallii sK
JOPOCIIOTO, TaK 1 AUTHHU

1.8. Ha6ip nuis HakyIagaHHS IIMH 5
bunTH MenuuHi, BaTa, Mapiis, TOMEYKH
1.9. LxryT meguunmii (CAT) 5

BukopucToByeThCS 1111 Yac MPOBEICHHS IEMOHCTPAIIii Ta 1Ta0opaTOpPHUX POOIT 3
Ha/IaHHS MEPIIoi MEIMYHOI JOMOMOTH JJIsl IPUIMHEHHS BEHO3HOI YM apTepiaibHOi
KpoBoTeul y noctpaxkaanux. OcoOnuBicTh KOHCTPYKIIT J03BOJIsSI€E BUKOPUCTOBYBATH
TYpPHIKET OHI€I0 PYKOI0. 3pyyHa JHITydKa-(hiKcaTop 1a€ MOKIMBICTh HAKIACTH
JOKTYT Ha TUIeYe YU CTETHO HE3aJIeXKHO BiJl 00CATIB M'SI30BOT0 MacuBY. Y HiBepcalibHa
3aKpyTKa JI03BOJISE O€3 3aifBOT0 TUCKY 3YIIMHUTH KPOBOTEUY 1 3a IOTPEOU MOCIA0UTH
KOMITPECIIO Ha JIaH1M JUISHII

2. PeakTHBH Ta 2.1. Ha6ip peakTusiB a5 kadiHery Oiosorii BusnaueHHs opraHiyHHX 1
ximiune mpuaamaa  |[lepokcun BoaHIO, CIUPT MEAUYHUN, KPOXMaJb, PO3UYUH MOy MEAUYHUHN, HATPIH PEUYOBHUH Ta iX BIACTUBOCTEM,
XJIOPH]I, MHFOY1 3ac00H, TOOpHBA JIJIsl KIMHATHUX POCITHH BUBYCHHS BJIACTHUBOCTEH

(dbepMeHTiB, pyX LUTOIUIa3MU B
KJIITUHAX POCIIMH,
O3HAaMOMIICHHS 3

IHCTPYKUISIMU 3 BUKOPUCTAHHS
OKPEeMHUX XIMIYHUX PEUOBUH Ta
OIIHKH IXHBOI HeOE3IIeKH

8. Komn'torepue obnagHaHHs, 00'€KTH HaTypajibHi, AeMOHCTpaliiiHe oOjanHaHHsA, o0JaHaHHSA Ul MPOBEIEHHS MPaKTUYHUX POOIT, IpyKOBaHI HaBYajIbHI HAOYHI
MOCIOHMKH, 3acCO0M HaBYaHHS €KpaHHI Ta €KpaHHO-3BYKOBI, IIU(poBe 00IaHaHH U1 KaOiHeTy reorpadii MOBUHHI BiAMOBIIaTH BUMOTaM, HaBEJCHUM y Ta0nuii 3:

Taomus 3

Hassa TexHiuHe 3aBIaHHSA JemoHcTpanii Ta npakTnyHi | KiibkicTs
3aco0y/001aIHAHHSA podoTu
(32 HAaBYAJILHOIO
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MPOrpaMoro)

| 1

3

I. Komn'torepne o01aiHaHHSA

1. Komn'rorepue
00JIaAHAHHSA

1.1. MeTteocranuis

MerteocTaniiis 3a0e3nedye HenepepBHE BUMIPIOBaHHS TapaMeTpiB cTaHy aTMocepu
3 MOAAJIBIINM ONPALIOBAHHSIM 32 JIOIOMOT'O0 ITPOrPaMHOTr0 3a0€31eUeHHS.
MeTeocTaHIisl BKIIOYAE:

AHEMOMETD JIJIs1 BUMIPIOBAHHS IIBHJKOCTI 1 HAMPSMKY BITpY - 1;

nomomip - 1;

JaTYUKHA TEMIIepPaTypH, BOJIOTOCTI Ta aTMOC(EpHOro TUCKY - 3;

eJIEKTPOHHHI JHUCIUICH 1 peecTpaTop AaHuX - 1;

nporpamMHe 3a0e3MeUeHHs /Il aBTOMaTUYHOI peecTparlii Ta 00poOKH J1aHuX - 1;
IITaTUB JJIsl KPITUICHHS yCiX JIeTajnei MeTeocTanii - 1,

aBTOHOMHE JIPKEPEJIO KUBJICHHSI B1I COHSYHO1 O6arapei 1 akymynsaropa - 1;

Keiic 11t 30epiraHHs MeTeoCTaHIIii - 1;

TPUHOTY 3 YOXJIOM - 1;

MAarHiTHy aHTEHY 3 KPOHIITEHHOM ISl KpirJieHHs - 1,

JaT4uK BITPY - 1;

301pHUK OmajIiB (BCTAHOBJICHU Ha MIIO0H) - 1;

COHIIE3aXUCHUM KOXKYX 3 KOMOIHOBaHUM JAaTYMKOM TeMIEpaTypH 1 BOJIOTOCTI,
BCTAHOBJIEHUM BcepeauHi - 1;

COHSYHY OaTapero Ha KpOHIITEHH] - 1;

KOPIYC METEOCTAHIII 1 KOMIUIEKTYI041 JUIs 11 yCTaHOBKH - 1;

KOHTpOJIEp 3apsily - MiABOJKY 10 COHAYHOI O6arapei - 1,

30-meTpoBHii Kabens s 3'€ JHAHHS 3 KOMITIOTEpOM - 1;

paagionpwuiimay - 1,

3'eqHYBaNIbHUHN Kabelnp "KoMm'ioTep - paaionpuiimau' - 1;

komrac - 1.

[Iporpamue 3a0e3nedueHHs] KOMIT'IOTEpa BiloOpaxkae, 30epirae Ta aHami3ye OTpUMaHi
BiJl peecTparopa JlaHi

|II. JemoHcTpauiiine

o0JIaTHAHHSA

1. O0'exTn
HATYpaJbHIi

1.1. Koaexuii
Konexuii MicTaTh 3pa3ku 00'€KTIB Ha OKPEMHUX IJIACTUKOBUX IJIAHILIETaX, CKIaJAEHUX

Jlitocdepa.
TextoHiuHa Oyn0Ba, penbed,
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B OKpeMi KOpOOKH, i3 CYMPOBITHUM OMUCOM (TIEPETIKOM) Ta METOJUIHIUMH
PEKOMEHIAITISIMH.

I"ipceKi mopoau Ta MiHEpaJH

He menme 18 3pa3kiB

KopwucHi komanuau
He menme 8 3pa3kiB

Hadra ta nponykru ii mepepoOku
He menme 12 3pa3kiB

Kam'ssHe Byrijuist Ta npoykTu Horo nepepooku
He menme 8 3pa3kiB

Topd Ta npoaykTu iforo nepepoOku
He menme 12 3pa3kiB

3ami3zHa py/Ja Ta IpoayKTH ii nepepooKu
He menme 8 3paskiB

I'paHiT Ta HOTO CKJIaJIOBI YaCTUHU
He menme 8 3pa3kis

[Ticok, TTMHA Ta MPOYKTH iX MEPEPOOKH
He menme 12 3pa3kiB

Twunu rpyHTIB
He menme 12 3pa3kiB

Cknan rpyHTIiB
He menme 8 3pa3kiB

MiHepasbHi Ta opraHiuHi 100OprBa
He menme 12 3pa3kiB

[TaneonTomnoriuna (hopmu 30epeKeHHS] BAKOITHUX PEIITOK POCIUH 1 TBAPHH)
He menmie 8 3pa3kiB

Mopcbke q1HO
He menme 10 3pa3kiB

KOPHUCHI KOTIaJIMHHU.
Penbed, TekToHIuHA Ta
reosoriyaa 0ynoBa,
MiHEpaIbHI PECYpCH.
BukopucTaHnHs IpoayKTiB
nepepoOKH KOPUCHUX
KONaJIuH y moOyTi

1.2. I'epOapii
I'epOapHi 3pa3ku BUCYIIICHI, MPUKPIMJICH] 10 repOoapHux JUCTKIB popmaty A4 Ta

Pi3HOMaHITHICTh POCIMHHOCTI
Ta 3aKOHOMIPHOCTI
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|Fno6yc MOJTITHYHUAN

K.

MOMIIIIEHI B CHEIiaNIbHI NaKyBadbHI KOpoOku. KoxeH repOapHwmii TUCT MOMIMPEHHS POCIIMHHOTO
CYIIPOBODKYETHCS 1H(POPMAIIIEIO PO POAUHHY Ta BUJIOBY Ha3BH. MTOKPHUBY
OCHOBHI rpyIu pOCIIVH
He menme 25 3pa3kis
CrniopoBi pociauHu (BiAUIH: MOXO-, TIJIAyHO-, XBOIIE-, MAIIOPOTENOI10H1) Pi3HOMaHITHICTH POCIIMHHOCTI 3
He menme 15 3pa3kiB Ta 3aKOHOMIpPHOCTI
. . MOIIMPEHHS POCITUHHOTO
Binnin nokputoHacinHi (3a poAMHAMU) 3
) MTOKPHUBY
He meniue 24 3pa3kis
Pocnunu nmpupoiHuX 30H CBITY 3
He menme 25 3pa3kiB
JluctsaHi nepesa ta Ky 3
He menme 15 3pa3kis
Pocivau npupoHux 30H YKpainu 3
He menme 50 3pa3kiB
JIMKOpOCITi POCINHU 3
He menme 15 3pa3kis
KynbetypHi pocianan 3
He menme 15 3pa3kiB
Jlikapchki pocTuHI 3
He menme 25 3pa3kiB
1.3. Mopeai ®opma 3emu, ii 1060BHI 1 15
A) I'modycnu: piunuit pyx. ['eorpadiuni
Mopeni Ha MIACTUKOBIH IMIICTABIl, MOBA - YKpaiHChKa. KOOPIWHATH.
I'noGyc diznunnii [TpoBeneHHs BUMIpiB BiACTaHi.
Hiamerpom He MeH1ie 300 Mmm I'eorpadiyne nonoxeHHs
. o 00'exTiB Ta KapTorpadiuHi
I'noGyc diznynnii prorpa 1
. MIPOEKITii.
Miamerpom He MeHIe 400 MM A
Buyrpinni npouecu, mo
I'moGyc nomiTuyHuA 3YMOBJIIOIOThH 3MIHHU B 3€MH1I 1
Hiamerpom He Menme 400 MM KOpi Ta Ha TIOBEPXHi 3eMHOT

http://yurist-online.org/



http://yurist-online.org/

|I[iaMeTp0M He MeHe 300 mm Pyxu 3emHoOi1 KOpH.
. " 3emieTpycH.
I'moGyc nomiTuyHmMiA hyen
. BynkaHni3M 1 BylkaHu,
Hiametpom He meHie 120 mm .
reizepu.

30BHIIIHI TIPOIECH, IO
3YMOBJIIOIOTh 3MiHY 3€MHOI
NoBepxHi. BUBiTproBaHHS,
poboTta BITpY, TEKy4YHX 1
MiA3eMHNX BOJ, JILOJOBHKIB

Bb) I'no6ycu-mopeuni:

[Tapaneni ta mepuaianu 3emii

Monens 1eMOHCTpYE YsIBHI JIiHIT 3¢MHO1 IIOBEPXHI - Tapaieni Ta mepuaianu. liamerp
mozeni He mexure 320 MM

Bynosa 3emuri

Mogenb 1eMOHCTPY€E 30BHILIHIO T BHYTPILIHIO CTPYKTYPY OyZ0BU 3eMili.
Burorosnena y ¢opmi rimodyca 3 BUIAIEHUM CETMEHTOM 3€MHOI MOBEPXHi, 1110
JI€MOHCTPY€E BHYTPILIHIO CTPYKTYpY OyznoBu 3emui. iamerp mozaeni 320 mm

bynosa Conns

Mogens 1eMOHCTPY€ 30BHILITHIO Ta BHYTPIMIHIO CTPYKTYpY OynoBu CoHIls, TPOsSBU
COHSIYHOI aKTUBHOCTI. Burorosinena 3 minactuky y gopmi riiodyca. [liamerp monaeni
320 mm

B) Mogaeui:

bynosa BynkaHa

Monenb n1eMoHCTpye OyI0BY ByJIKaHa i Pi3H1 ACHIEKTH BYJIKAHIYHOI JISUIbHOCTI:
KOHYC BUHOCY, KpaTep BYyJIKaHa, JlaBa ByJIKaHiuHa, OapaHkocH, pymapoinu, 6eper
Mops. Burorosiena 3 minactuky 1 po3gapO6oBaHa B IPUPOAHI KOJIBOPU

BynoBa 3eMHHX CKJIQIOK Ta €BOJIIOLIS perabedy

Mogens geMoHcTpye GopMu 1 TUITH penbedy: TIPChKi XpeOTH, BEPIIMHH, TTHOOKI
MDKT1pHI JOJIMHM, TIPChKI pIKH H pO3pi3 CKIIaa4acToi Oy10BH 3€MHOI MOBEPXHI.
Burorosnena 3 miactuky i po3dapOoBana B IpupoaHi KOJIbOPU

3CcyBU 36MHO1 KOpH
Mogens 1eMOHCTPYE JUISHKHA 36MHOI KOPH, 1110 300paKyIOTh 3pYLICHHS 36MHUX
nopia. Burorosnena 3 miactuky 1 po3gapboBaHa B IpUPOIHI KOJIbOPU
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dopmyBaHHS Tip
Mopaenb 1eMOHCTPYE AUISTHKHA 36MHO1 KOPH, 110 300pakytoTh (OpMYBaHHS Tip.
Burorosnena 3 miacTuky i po3dapOoBaHa B MPUPOAHI KOTBOPH

Komb6inoBanwii penbed

Mopenps JeMOHCTPYE AUITHKU 3eMHOT KOPH, 10 300pa)KyI0Th OCHOBHI THUIIH
KoMOiHOBaHOTO penbedy. Burorosnena 3 mmactuky i po3dapOoBaHna B IpUpOIHi
KOJIbOPHU

Penbed mopcbkoro ana
Mopens IeMOHCTpYE AUIIHKY pelibed)y MOPCHKOro JHa. BUroToBieHa 3 IIacTHKY i
po3dapboBaHa B IPUPOIHI KOIBOPHU

Spu Ta apycu

Mogerns IeMOHCTPYE SIpH Ta sIPyCH 3eMHOI ToBepXHi. J[yis O11b1101 HA0YHOCTI MOJIEIH
71a€ 3MOTY 3HATH 1 JEMOHCTPYBATH KOXKHHIA sipyc oOKpemo. Burotosiena 3 riiacTuky i
po3dapboBaHa B IPUPOIHI KOIBOPHU

CoHstyHa cucTeMa

Mogpens nemoncTpye 0ynoBy COHSIYHOI CHCTEMH 1 Ja€ yABIEHHS Mpo po3mipu CoHi,
ycix rianeT COHSYHOI CUCTeMH 1 MPUOIN3HY BiJICTaHb KOXKHOI T1aHeTH Big CoHI, iX
miciie B CoHsTUHIN cucTeMI

Kpyroo0ir Boau B npupozai

Mopensb sBisie 00010 penbedHy AUISTHKY MOBEepxHi ¢yt 1 CBITOBOTO OKEaHy,
BUKOHaHA B KOJIbOP1 1 pO3MIllIEHa Ha MPO30piii mijcTaBIi. 3BepXy Ha Hil
BCTAHOBITIOETHCS MIPO30OPHUI KyMOJI 3 "XMaporo", 0 IMITYE BEPXHI MIApU aTMOCPEPH.
Ckuiamaetbes 13 3 geraneit

LIMKJI0H 1 aHTHIIUKIIOH

Cxutagaetbes 3 MoZieNiel [IUKIIOHY 1 aHTUIMKIIOHY, 10 MAlOTh CHipalieBUIHY hopMy,
Ha TijcTaBKax. BimoBiAHO 70 3aralbHOMPUHHSATOTO MMO3HAYEHHSIM CHHS CITIpallb -
[UKJIOH, YePBOHA - aHTUITUKIIOH. KOJIBOPOB1 CTPUIKH - JJIs1 TO3HAYCHHS CIIAAHUX 1
BHUCXIJHHUX TOTOKIB MOBITPS

|III. 3araabHa reorpadis

1. leMmoHcTpauiiine
o0JiafHAHHSA

1.1. Ilpniaaayu Ta NpUCTOCYBaHHSI BUMipPIOBAJIbHI
Homomip (Omamgomip)
[Tpunan ans 360py 1 BUMIpY KUIBKOCTI ONaIB, 110 BUMAIK 3 xMap. CKi1agaeTses 3

ATtMmocdepa.
Bona B atmocdepi:
BUTIAPOBYBaHHSI, BOJIOTIiCTh
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BiJIepIIsI-OMIOMIpa 1 CKIISTHKU-AOIIOMIipa 7Sl BUMIpY 310paHOoi KiTbKOCTI ONaIiB

MOBITPS Ta 11 3MIiHH.

Xmapu i TyMaH, BIIMIHHOCTI B
ix yrBopenni. ®opmu xmap,
XMapHICTh

AHEMOMETp YalIKOBHI
BumMiproBaneHuil npuiaja, Ha BEPTUKAIBHIN OC1 IKOT0 XpecTonoAiOHO 3aKpirieH1
YaIllKy - MBKYJ, sIKIi 00€pTaI0ThCS Bl BITPY

Omnajy, o0 BUNaIal0Th 3 XMap
Ta 3 MOBITPA, X BUAH,
BUMIPIOBaHHSI

CuiromipHa peiika

[Ipwtan s BUBHAYCHHS] BUCOTH CHIKHOT'O TIOKPUBY: IUIAHKA, CTPHIKCHb, ITATKH a00
CTPIYKH 3 IMOCTIHHOIO a00 PeryIbOBaHOIO BiJICTAHHIO MK JBOMa BUMIipIOBATbHUMU
MOBEPXHSAMU, HAPUKJIA/ KIHIIEB] KamiOpH, IIyMH TOIIO

Omnaju, 1110 BUIAIAI0Th 3 XMap
Ta 3 MOBITPS, X BUIH,
BUMIipIOBaHHS

TepmomeTp KiMHATHHNA
[IporpanyiioBanuii 3a mkanoro Llenbcist Big -20 go +50° C, uina noainku 1° C,
MPU3HAYAETHCS U BUMIPIOBAHHS TEMIIEPATyPH B IPUMIIICHHSX

JloOoBuii 1 piuHMiA Xif
TeMITepaTypu

TepmoMeTp AeMOHCTpalIMHUH (30BHIIITHI)

Mae nBi mikanu - Lenbcis i @apenreiiTa, Mexi BUMIprOBaHHS TemiepaTypH Big -40 10
+50° C ta Bix -40 mo +120° F, mina noxinku mkamu 1° C; 2° F, po3mip He meHIne 40
cM

Jlo6oBuii 1 piuHUH Xi1
TEeMIIEPaTypu

Tepmometp 3 (pikcariiero MIHIMATBHOTO Ta MAKCUMAJIBHOTO 3HAYCHB

[Tpunan cknagaeThest 3 IBOX TEPMOMETPIB, 110 MAIOTh 3a0apBIIeHI MOIUIABII], 1
MIPUCTPOIO YCTAHOBKH MOIUIABIIB y BUX1JHE MM0J0KEeHHsI. CTOBITYMKU TEPMOMETPIB
BKa3yIOTh TEMIIEpATypy MOBITPs Ha AaHUM MOMeHT. OJIUH 13 TepMOMETPIB
MpU3HAYeHUH 1 (ikcallii MiHIMAJIbHOTO 3HAUYEHHS TEMIepaTypH, IHIIUHN - IS
MaKCHUMaJIbHOT'O 3HAUE€HHS

BapomeTtp-anepoin
[Tpunan st OpiEHTOBHUX CIIOCTEPEkKEHD 332 3MIHAMH aTMOC(HEPHOT0 TUCKY K
HaBYaJIbHUN NociOHUK. ["abapuTHi po3mipu - niamMeTp He MeHIie 120 Mmm

ATMoc]epHuit THCK: TPUIHHU
1 HaCMiKK OT0 3MIHH Y
Tponocdepi

ITcuxpomerp

[Ipunaz ckinagaeTbes 3 IBOX TEPMOMETPIB, OJMH 3 SIKUX MPALO€ Y 3BUYATHOMY
pexuMi, a IHIINHN, 3arOpHYTHH y 3BOJIOKEHY OaBOBHSIHY TKaHUHY, - BOJOTHHA
TEPMOMETD; /171l BU3HAYEHHS BIIHOCHOT BOJIOTOCTI MOBITPS 32 PI3HUIICIO MTOKA31B
3BHYAIHOT'O 1 BOJIOIOT0 TEPMOMETPIB
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T'nomon
[Ipunax y BUTIISIAL KOJIA 31 MIKAJIO0, IO MICTUTh CTPH)KEHb Ta TOJIWHHI ITOJIIKH,
po3mip He MeHIIe 1 M

Temypiii

Pyxoma monens, mo reMoHcTpye pyx 3emuti HaBkosio CoHIls Ta pyx Micsiisi HaBKOJI0
3emuti, Mae miacBiTKy Mojeni CoHis Ta onudpoBaHuii TiMO pO3MIIIICHHS 3eMITi 3a
MICALISIMU POKY 3 HAIUCaMH YKPaiHChKOIO MOBOIO

MeTteoponoriuna Oyka
BukopucTtoByeThes 1151 BCTaHOBICHHS NpruiaiiB. CTIHKHA OyIKH pemiTdacTi AJIs
BIJIbHOTO TIPOHUKHEHHS MOBITPS Ta 3aXUCTY BiJl MPSIMUX COHSYHHUX MPOMEHIB

2. O6JagHaHHA
JJIS1 TPOBEAeHHS
NMPAKTHYHUX POOIT

2.1. lIpunaan BUMipoOBaJbHi

Jlanexomip JUst BUMIpY BifCTaHEH

JlazepHa pyseTka Jjsi TOYHOTO BUMIPIOBaHHS JOBXWHH, BUCOTH, IIOIII Ta 00'eMy
npuMinieHHs. Jliana3zon BumiproBanns He MeHIe 25 M. Kirac nazepa 2. Tounicth
BHMIPIOBAaHHS HE TipIie + 5 MM

Crnioco6u 300pakeHHs 3eMIIi.
Macmira6 ta iioro BuaH.
[Tnan, #Ooro OCHOBHI O3HAKH.
Tomnorpadiyni kapTH.
OpieHTyBaHHS Ha MiCLIEBOCTI.
I'eorpadiuni KoopaUHATH.
Jlitocdepa.

Minepanu, ripcbKi Opoau Ta
KOPHCHI KOTIaJTHHU

CexyHIOMIp €JIeKTPOHHHM
OnHopsauuii aucruiet, TouHicTh 1/100 cexyHau, BOJIOHETTPOHUKHA KOHCTPYKIIi,
rabaputHi po3Mipu He MeHIe 70 x 60 x 20 MM

2 -15*

Kommac
[Ixana 3 mo3Ha4yeHHAM CTOpiH CBITY. JliameTp komnaca He MeHIe 40 MM

2-15*

Pynerka 3 m
[Tpunan ns BU3HAYCHHS TOBXXHUHHU BijicTaHi a00 po3MipiB Tit. JloBxkuHa 3 M, 1iHa
MOIUIKK 1 MM

2 -15*

Pynerka 10 m
[Ipunanx nys BU3HAYCHHSI TOBXKWHU BijicTaHi abo po3mipiB Tit. Jorxuna 10 M, miHa
MOAIIKK 1 MM

[ayp mipa#it
Hiametp 3...5 MM, 10BX)HHA He MeHIIe 20 M
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Kypsimetp

[Ipunanx n1s BUMIpY BiZICTaHI Ha TUTaHaX 1 KapTax. Mae 3y04acTuil mepenaTroqHui
MEXaHi3M 31 CTPUIKOIO B TJIACTMACOBOMY KOPITYCi, 1[0 PUBOJUTHCS B PYX POTUKOM
(paxyHKOBHM KOJIECOM) IEBHOTO Jiamerpa. Ha kopmyc HaHeceHa 1mikana, orudpoBaHa
gepes kKoxkHi 10 Mm

Jlyna pyuna 2-15*
[Ipunaz 15 ciocTepexeHHs 32 HEBEJIMKUMHU 00'€KTaMHU, JeTalll SKUX HEMOXKIIMBO
PO3AMBUTHCS HEO30pOEHHM OKOM. BUTOTOBIIEHA 31 CKJIa B IJIACTMACOBIN OTpaBi 3
pyuKor0. 301IBIIICHHS HE MEHIIE 3X
2.2. [IpucrocyBaHHA Opi€eHTyBaHHS Ha MiCLIEBOCTI. 15
[Inanmer Crnioco6u 300pakeHHs 3eMIIi.
Jlomka 3 MpUKpITUICHUM Ha Hel IanepoM, Ha KM HaHOCSITh IIaH MicieBocTi mijg yac | |['eorpadivni koopauHATH.
3HIMaHHS Jlxepena reorpadiunoi
iHpopMmarii.
[Tnan, #oro OCHOBHI O3HAKHU
3. ApyxoBani 3.1. ATaacu, KapTu, IVIAKaATH 1
HABYAJIbHI HA0YHI |ATiacH
NOCIOHUKHN 3aranbHa reorpadis (cuctemaTu3oBaHe 310paHHS KapT)
3.2. Kaprtu crinHi Busyenns tem, 1mo
Kapru ¢iznuni: BUMararoTh GOpMyBaHHS
di3znyHa kapra cBiTy (Macmrtabd 1:22000000). TEONPOCTOPOBOTO YSIBICHHS 1
®i3znyHa kapra miBkynb (Macmrad 1:24000000). po o0'eKTH 1 BULIA. 1
di3znynHa kapra Ykpaiau (macmrad 1:500000) Oxeanu. I'igpocdepa. 1
Jlitocdepa.
TexToHIYHA Oy/10Ba MaTEPUKIB
Ta YKpainu.
biocdepa. Atmocdepa.
Po3Butok reorpadiyHuX 3HaHb
po 3eMJII0
Kapru remaTnyni:
[ToniTryHa kapra CBITY (IOJITUYHA KapTa MPO TEPUTOPIAIbHO-TIOTITUYHUN yCTpiit
Kpain, Macirad 1:22000000). 1
Kapra okeaniB (kapTa okeaHiB mpo OCHOBHI (hopMH penbedy MOPCHKOTO JTHA). 1
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Bynosa 3emHO1 KopH Ta KopHucHi konanuau (Macutad 1:22000000). 1
I'eorpacdiuni noscu Ta npupoHi 30u4 cBity (Macmrad 1:22000000). 1
Knimarnyna kapra cBity (Macmrad 1:22000000). 1
Krnimatuyusni nosicu ta obaacti cBity (macmrad 1:22000000). 1
I'eorpadiuni BigkputTs (Macmrad 1:30000000). 1
Teapunnwmii ceit (Macitab 1:35000000). 1
Csir. I'pyntu (Macmra6 1:22000000) 1
3.3. IlnakaTn 300pakeHHs 3¢MHO1 TTOBEPXHi
HaBuaJjbHi IuiakaTu: Ha KapTi.
300pakeHHs 3¢eMHOI TIOBEPXHI HA KapTi. B nanpax 3emui. 1
B nanpax 3emui. Pyx 3emuti y KocMiuHOMY 1
Pyx 3emuti y KOCMI9YHOMY TPOCTOPI. MPOCTOPI. 1
ATMocdepa - MOBITPSIHUI OKeaH 3eMii. ATtMocdepa - moBITpSHUMN 1
Micsp - CymyTHHK 3eMUIi. OKeaH 3eMuIi. 1
Boau cyxomomy. Micsup - CymyTHUK 3eMIIi. 1
CaiToBHUl OKeaH Boau cyxonony. CBitoBuii 1
OKeaH

4. 3acodmn 4.1. 3aco0u HaBYAHHS eKPaHHI J171st BUBUEHHS HOBOT'O

HaBYaHHA eKkpaHHi |HaBuyaibHi eJIeKTpPOHHI MOCIOHNKH Marepiaiy, y3aralbHEHHS Ta

Ta €eKPAHHO- 3aranbHa reorpadis. NepEeBIPKH 3HaHb, MPAKTUYHHUX 1

3BYKOBI CaiT. IHTepakTHBHA KapTa pobiT 1
4.2. 3aco0u HAaBYAHHS €KPAHHO-3BYKOBI [IpupoaHi KOMIUIEKCH.
Bineopoankn ITpupoHi 30HM MaTEpUKIB Ta
I'eorpagiuna o6010HKAa. VYkpainu. 1
ATmocdepa 3emi Ta i 0X0opoHa. ATtmocdepa. Ekonoriuni 1
@opMyBaHHsI 3¢€MHO1 KOPH. po0sieMy MaTEPUKIB Ta 1
dopmMyBaHHS TOBEPXHI. VYxpainu. Jlitocdepa. 1
[Ipouec rpyHTOYTBOpPEHHS. I'inpocdepa. Marepuku Ta 1
dopmyBaHHS TOBEPXHEBUX BOJ. OKEaHU - BEJIMKI PUPOJIHI 1
[TinzemHi Boau Ta iX popMyBaHHS. KOMILIEKCH reorpagiqHoi 1
[TpupoaHO-icCTOpUYHI TPOIIECH PO3MOJILTY CYXO00JTy 1 MOPSI. o6omnonku. [ToxomkeHHs 1
Po3BuTok 1 3MiHa JaHAmIaATIB MaTEpPUKIB Ta OKEaHIYHUX 1

3amaauH. ['eosnoriuna icropis
3emui. ['eonoriune
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jitouncieHus. ['eonoriugi

epu. [IpuponokopucryBaHHs.

BB mroanHu Ha IPUPOY
MaTepHUKiB Ta OKCaHiB.
Jlannmad Ty Ykpainu

|IV. MartepukH Ta OKeaHH

1. ApyxoBani
HABYAJbHI HAOYHI
NOCIOHMKH

1.1. Ataacu
I'eorpadis. MaTtepuku i okeaHu

Jns hbopmyBaHHS
TeoMPOCTOPOBOTO YSBICHHS
PO 00'EKTH 1 SBHINA Ta
BHUBUYCHHSI HOMEHKIIATypHU
00'eXTiB

15

1.2. KapTu crinni

Kaptu marepukiB Ta 4acTHH CBITY:

Adpuka. ®izuuna kapra (Macmrrad 1:8000000).

Adpuxka. [Tonitnuna kapra (Macmrad 1:8000000).

Adpuka. Exonomiuna kapra (macmrad 1:8000000).

[TliBnenna Amepuka. ®@iznuna kapra (macmrad 1:8000000).
[TiBnenna Amepuka. [Tomituuna kapra (macmrad 1:8000000).
ITiBnenna Amepuka. Ekonomiuna kapra (Macirad 1:8000000).
[TiBHiuna Amepuka. @izuuna kapra (macmrad 1:8000000).
[TiBniuna Amepuka. [Tonitnuna kapra (Macimrad 1:8000000).
[TiBniuna Amepuka. Exonomiuna kapta (Macmtad 1:8000000).
€Bpazis. Piznyna kapta (Macmrad 1:10000000).

€Bpazis. [lomituuna kapra (macmrad 1:10000000).

€Bpasis. Ekonomiuna kapra (Macmrad 1:10000000).

ABsctpanis ta Okeanis. [lomituuna kapra (macmrrad 1:10000000).
Ascrpanis ta Oxeanig. @i3uuna kapra (Macitad 1:10000000).
Asctpamnis, Hoa 3enanmis. Ekonomiuna kapta (macmrad 1:6000000).
Cair. Exonoriuni npo6siemu (macmrad 1:22000000).

Cgir. 'ogunsi nosicu (Macurrad 1:30000000)

Marepuku Ta YaCTHHHU CBITY

PR RPRRPRPRRPRPREPRPREPRRRERPR

1.3. Ilnakarn

HaBuaabHi miiakaTu (KOMIJIEKT):

Kaptu maTepukiB Ta okeaHiB, iX Kiacu}ikalis 3a MaciTabom, IpOCTOPOBUM
OXOIUJIEHHSIM, 3MICTOM 1 TPU3HAUYEHHAM
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2. 3aco0n

2.1. HaB4a/ibHi e1eKTPOHHI NOCIOHUKH

NPAaKTUIHUX POOIT

HABYAHHS Adpuxka. [HTepakTUBHA KapTa. 1
ekpaHHO-3BYKoBi  |[liBHiYHa Amepuka. [HTepakTUBHA KapTa. 1
Oxkeanu. IHTepakTUBHA KapTa. 1
I'eorpadis MaTepuKiB i OKeaHiB 1
|V. Yxkpaina y cBiTi: npupoaa, HaceJ1eHHA
1. /lpykoBaHi 1.1. ATaacu Hnst popmyBanHs 15
HaBYAJIbHI HA04Hi |YKpaiHa y CBITI: IpUpOIa, HACETICHHS rE€ONPOCTOPOBOIO YSBJIECHHS
NOCIOHMKH po o0'eKTH 1 SIBUIIA Ta
BHUBYCHHS HOMEHKJIATYpH
00'eKTIB
1.2. KapTu crinni Tomnorpadiyni kapTH.
Kaprtu Ykpainn I'eorpacdiune monaoxKeHHs,
[Tomituko-aamiricTpaTHBHA KapTa Ykpaiau (Macmrradu 1:1000000, 1:750000 ta aJIMiHICTPATUBHO-
1:500000). TEePUTOPIAILHUHN YCTPiid 1
Vkpaina. Hacenenns (macmta6 1:1000000). VYkpainu. 1
VYkpaina. Exonoriuna cutyanis (macmrad 1:1000000). [IpuposokopucTyBaHHs. 1
VYkpaina. Kimimar (macmrad 1:1000000). Knimar 1 kiMaTtuyHi pecypceu. 1
Vkpaina. [pyaru (macmra6 1:1000000). [pyHTH i IPYHTOBI pecypcu. 1
VYkpaina. [Ipupogno-3anoBigauit pony (Macurrad 1:1000000). [IpuponokopucTyBaHHS. 1
TexToniuna OynoBa YkpaiHu. [Tpupoano-3anoBigHuii GoHA 1
Komruiekt HaBuanmbHUX Tonorpadiuaux kapt (Macmrad 1:10000 - 1:100000). VYxpainn. 1
Kommnext HaBuanpHuX Tonorpadivyaux kapt (Macmrad 1:10000, 1:25000). Penbed, TekToHIUHA Ta 1
Tonorpagiuna kapra (macmrad 1:25000). reosioriuia 0y/oBa, 1
Harionansuuii ckinan HaceneHnHs Ykpainu (Macirad 1:1000000) MiHepallbHI PECYpPCH. 1
TekroniuHa OyaoBa YKpaiHu.
3MiHHM Yacy Ha IJIaHeTI.
I'omuHHI TTOSICH
2. 3aco0mn 2.1 HaBuasbHi eJIeKTPOHHI NOCIOHMKH J171s1 BUBUEHHSI HOBOT'O
HABYAHHS ®i3nynHa reorpadis Ykpainu. [HTepakTHBHA KapTa. MaTepiaiy, y3arajJbHeHHS, 1
eKpaHHOo-3BYKoBi | Di3nyHa reorpadist Ykpainu. KOpEKIii Ta MepeBipKy 3HaHb, 1
Tomnorpadiyna kapra BMiHb Ta HABUYOK YUHIB, 1
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|VI. Yxpaina i cBiTOBE rocnogapcTrso

1. IpyxoBani 1.1. Ataacu
HaBYAIbHI HA04HI |YKpaiHa i CBITOBE IOCIIOIaPCTBO 1
NOCIOHUKH
1.2. Kaprtu cTiHHi I'ocnogapctBo Ykpainu.
A) Kaptu Ykpainu: TpaHcnopTHa cuctema
VYkpaina. Ekonomiuna kapra (macmrad 1:1000000); VYkpainu. 1
VYxpaina. TpancnoptHa cucrema (Macmrad 1:1000000); [TanuBHO-eHEpreTUUHA 1
VYkpaina. [TanuBHO-eHepreTnyHa mpoMuciIoBicTh (MacmTad 1:1000000); IIPOMUCJIIOBICTb. 1
VYkpaina. Meranypriiitna npomuciosicts (MacmTad 1:1000000); Meranypriiina 1
VYkpaina. MammHoOyaiBHa mpoMucioBicts (Macimrad 1:1000000); MIPOMUCIIOBICTb. 1
VYkpaina. JlicoBa Ta manepoBo-1eiroI03Ha MpoMuCcIoBicTh (Macitad 1:1000000); MammHOOy/IiBHA 1
VYkpaina. Ximiuna npomucioBicts (Macmtad 1:1000000); MIPOMUCJIIOBICTb. 1
VYkpaina. [IpomucnoBicTs OyniBensHuX Matepiamis (Macirrad 1:1000000); JlicoBa Ta mamnepoBo- 1
VYkpaina. Cinbcbke rocnofapcTBo i xapuoBa npoMucioBicTs (Macmrad 1:1000000) [EJTF0JIO3HA TPOMUCIIOBICTb. 1
XiMi4Ha IPOMHCIIOBICTb.
[TpomMucioBicTh OyIiBETBHUX
Marepiais.
CinbcbKe rocnogapeTBo 1
XapuoBa MPOMHUCIIOBICTh
b) Kaprtu cBiry: CBiTOBE rocoJapcTBO
Cair. TpancroptHa cucrema (Macmrtad 1:22000000); 1
Cgir. [lanuBHa npomucnoBicts (Macmtad 1:22000000); 1
CgiT. Enextpoenepreruka (macmrad 1:22000000); 1
Cait. Yopna metanypris (Macmrad 1:22000000); 1
CgiTt. Konboposa metamypris (macmrad 1:22000000); 1
Cait. Mammuo0OyaiBHa mpoMucioBicTh (Macmtad 1:22000000); 1
Cgit. XiMiyHa npoMucioBicTh (Macmtad 1:22000000); 1
3epHoBe rocnoaapcTBo cBity (Macmrad 1:22000000); 1
TexniuH1 KynpTypu cBiTYy (Macmtad 1:22000000); 1
TexctunbpHa mpomucioBicTh cBiTY (MacmTad 1:22000000); 1
Cgit. I'yctota Hacenenus (macmrab 1:22000000); 1
Haponu cBity (Macmrrad 1:22000000) 1
2. 3acodn 2.1. HaB4yaJIbHi e1eKTPOHHI MOCIOHUKHU Hacenenns ta rocriogapctso
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HaBYaHHS VYkpaina. Hacenenns ta rocnoaapctso. Ykpainu 1
eKkpaHHo-3BYKOBi | |ExoHOMiuHa Ta coliasiibHa reorpadis cBIiTY 1

|VII. JlonaTtkoBe 00J1aIHAHHSA

1. lu¢pose 1.1. llnpposa nokymeHT-kamepa 1
00JIaAHAHHSA 3abe3neuye:

JEMOHCTPAIIIIO IJIOCKUX JOKYMEHTIB (HarnepH, KHUXKKH, )KypHaiIn) GopMaToM He
MeHIe A4, a TakoK 00'€eMHHUX MPEAMETIB, KpUXKUX 00'€KTIB TOIIO O6€3 IOnepeIHbOro
CKaHyBaHHS;

BHUBEACHHS YITKOTO 300pa)KEHHSI B YMOBAX OCBITJICHOI MIKUIHHOI ayaAUTOPIi 3
MOJKJIMBICTIO aBTOMAaTHYHOTO (DOKYCYBAHHS Ta PETYJIIOBAHHS MiACBITKH po00UY0i 30HU
KaMepH.

[ToBHOKOJILOPOBE 300paKEHHS 3 TOKYMEHT-KaMEPH BUBOJIUTHLCS B PEKUMI OHJIAlH HA
KOMIT'FOTep BUMTENsI a00 Ha MpoeKTop. JlokyMeHT-Kamepa Mae OyTH CyMICHOIO 3
OTIepaLiHHOI0 CUCTEMOIO Ha KOMIT'IOTEP1 BUUTENS Ta MiAKIIIOYATHCS 10 KOMITIOTEpa
BUmUTEINs a00 mpoekTopa 3a gornomororo USB-inTepdeiicy

9. Ilpunanu 3aranbHOTO MPU3HAYECHHS, MPUTIAAN Ta TPUCTOCYBAHHSA JJIsl MPAKTUYHUX POOIT, HU(poBe 0ONagHaHH /IS KaOiHEeTy MaTeMaTUKH TIOBUHHI BiJMOBiAATH
BUMOTaM, HaBEJIEHUM y TaOmuIll 4:

Tabnurs 4
Hassa TexHiuHe 3aBIaHHA JemoHncTpaunii Ta npakTuuHi | KiibkicTs
3aco0y/001agHaHHSA podoTn
(3a HAaBYAJILHOIO0
NPOrpamMoo)
| L | 2 | 3 .4
I. leMmoHcTpaniiine 001agHAHHS
1. llpunaan 1.1. KomniekTH, Mmoaesi, Habopu
3arajibHOr0 A) MopaeJi:
NMPU3HAYCHHSA TpUroHOMETPUYHUI KPYT 1
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Mognens Mae ¢popmar He MeHIIe A2; BUTOTOBJICHO 3 BIHIIOBOI IUTIBKH, TPO30POTO
IJIACTUKY, JIAMIHOBAaHUX KapTOK; OCHAIIeHa MAarHITHUM KPIILJICHHSIM;

Yucnosa npsma

[Ipsima 3 HEoM$ppoBaHOIO MIKAIOK (I[iHA MTOAUIKU 5 CM); OCHAIIICHA MarHITHUM
KpIIUICHHSIM

b) Kommuekru:

Oci koopauHAT

J10 KOMITJIEKTY BXOJAATH TpU KoopauHatHi Bici (X, Y, Z) 3 HeoIuppoBaHUMHU
IIKaJlaMy, HECKPITJIEHI MIXK CO0010, OCHAIIICHI MAarHITHUMU KPITIJICHHSIMH,
TMiHIAKHA or(pOBaHi, iHA MOAUTKH | CM; OCHAIIIEHI TPUMaYaMHu;

METp JIEMOHCTpaIiiHuii. Mae MiTiMETpPOB1, CAHTUMETPOBI, IEIIUMETPOBI TOJIIKH,
noBxxuHo0 100 cMm;

JiHifiKka kiaacHa. [J{osxxuHa miHiliku 100 cm

[TopTpeTn BUIATHIX MAaTEMATHKIB CBITY

1.2. HaGopu

Habip kmacHOro iHCTpYMEHTY

Habip Burorosienuii 3 njaacTMacu y CKJIafii:

TPAHCHOPTHP KJIACHUH 3 TpUMayeM; IiHa MoKy 1° - 1;

TPUKYTHUK Ki1acHui (Kytu 30° ta 60°) 3 Tpumauem - 1;

TPUKYTHHK KJ1acHUH (KyTu 45° Ta 45°) 3 TpuMaueM - 1,

UPKYJh KJIaCHUM - 1;

METp JEeMOHCTpaliiHuii (JTiHiiKa T0BXkUHOW0 1 M; iHa moauTku 1 cm) - 1

['eomeTpuyHi Tia 3 pO3TOPTKOIO

Habip mictuth 8 reoMeTpuyHHX (Qiryp, BATOTOBIEHHUX 3 MIIJHOT'O IPO30POro
1acTuKy. BeepenuHi KoxxHOI (irypu po3MIlIy€eThCs TUIOIIMHHA TeOMEeTpUYHa
po3ropTKa aHoi (irypu, BATOTOBJIEHA 3 KOJILOPOBOTO ItacTuky. Habip mae
crieriagbHy MIACTUKOBY IMIICTABKY VISl AEMOHCTpaIlii Habopy Ta ioro 30epiraHHs.
Bucora xoxHoi dirypu He meH1Ie Hixk 80 MM

YacTuHU 1IOTO Ha KPYy3i

BurotoBieHwuit 3 miiacTMacH, CKIIQIA€ThCS 3 HA0OPY CEKTOPIB KOJIa, MAPKOBAHUX IT0
HOro 105X

1/2-2,1/3-3,1/4-4,1/5-5,1/6 - 6.
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Yci yactuHu HAOOpPY OCHAIICHI MArHITHUMHE KPITJICHHSIMHI

Onuaniii 06'emy 1
Mopaenb npu3HadeHa I IeMOHCTpaIlii MOHATh "oIMHHUII 00'eMy Ta 00'eMy
NPSIMOKYTHOTO napaieneninena”. Mojaens sBisie co00r0 mIacTMacoBUl Ky0 3i
crtopoHoro 10 cM, Ha TpaHi AKOro HaHeceHo CiTKy 1 X 1 cM. OauH map 3HIMa€eThCs,
KU MO>ke OyTH po3AiIEHH HAa PparMeHTH, OJIUH 3 SIKUX CKJIAJa€ JeCcATY YacTUHY, a
JIPYTHUH - OMUHUITIO 00'eMy - 1 cM
Habip crepeomerpuyuHmii 1
Burorosnenuii 3 miacTMacH, 103BOJISIE CAMOCTIHHO 310paT 16 CTepeOMETpUYHMX TiJ,
30kpema 10 3 mepetnHamu i 2 3 epecivHUMU TUTomHaMu. Habip 36epiraerses y
IJ1aCTMAacOBOMY KeHci
Habip reomeTpuyHux Mojaeneit 1
Habip micTuTh 12 OCHOBHUX T€OMETPUYHHMX TiJ, 0 BUTOTOBJICHI 3 MPO30POT0
MIITHOTO TUIACTHUKY.
[TocrauaeTbcst Ha TIACTMACOBIH MIACTaBII 3 MPO30POIO KPUILIKOI0. Brucora KoxHOT
MOJIeITi HE MEHIIE 5 CM
2. llpuaaau ta 2.1. IIpunaau Ta NPUCTOCYBAHHS BUMIPIOBAJIbHI 15
NPUCTOCYBAHHSA A) JlaGopaTopHuii Ha0ip A1 BUTOTOBJIEHHA Mo/ieJIeil 3 MATeMaTUKH:
AJIS MPAKTHYHUX  |JIMCTHU 3 PO3TOPTKAMU T€OMETPUYHMX Tia - 20;
pooiT JIHIMAKA 3 KOHTypaMHu reoMeTpu4HuX ¢iryp - 1;
IUTIBKA, po3KpecieHa Ha kBajpaTt 1 x 1 cm,- 1;
MJIACTMACOBI KYOUKH 31 CTPYIKHSIMU JIJIS CKJIaIaHHs KyOa - 8;
TPUKYTHHK - 1;
HOXHII JJI BUpi3aHHA - 1;
Kien - 1;
KOpoOKa 11 yKiIagaHHs - 1.
Jlerani Habopy BUTOTOBJIEHI 3 TIalepy Ta IUIACTMACH, SICKpaBo nogapOoBaHi i
yKJa/ieH1 B KOPOOKY
b) Halip reomerpnynmx Tin: 15

¢irypu 3 HaTypanbHOTO JiepeBa. Po3mipu Tii He MeHIIe Hix 40 MM.
YV KOMIUIEKT BXOJISTh:

NpSMOKYTHUH mapaneneninen - 1,

KOHYyC - 1;
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Kyns - 1;

KyoO - 1;
maTiHap - 1
B) Ha0ip mopnesneii 115 1adopaTopHux podiT i3 crepeomerpii: 15
Yy KOMIUIEKT BXOASATh apKyllli 3 pO3ropTkamMu npocropoBux ¢iryp - 10:
NpaBUJIbHA YOTUPUKYTHA Mipamiza - 1,
MpaBUIbHA YOTUPUKYTHA TipaMija, po3pizaHa 1o J1aroHaAIbHOMY MEPEeTUHy - 1;
NpaBUJIbHA YOTUPUKYTHA Mipamizia, po3pizaHa Mo NepeTHHy, 0 MPOXOIUTh Yepes3
BHCOTY MipaMijx 1 cepeuHy 00Ky OCHOBH - 1,
npaBUJIbHA TPUKYTHA Tipamiza - 1,
IIpaBUJIbHA TPUKYTHA IipaMiza, po3pi3aHa Mo MepeTHHY, U0 IPOXOAUTh Yepe3 BUCOTY
mipaMiJy i BUCOTY OCHOBH - 1;
npsiMa YOTUPUKYTHA Mpu3Ma - 1;
npsiMa YOTHPUKYTHA MPU3Ma, pO3pi3aHa 1o iaroHaJIbHOMY MEpEeTHHY, - 1;
MPSMHUI KpYroBUi IMmHAD - 1;
NpSIMAN KPYTOBUH LUIIHIP, PO3pi3aHHii IO OCOBOMY Iepepisy, - 1;
MpsIMUIT KpYrOBUi KOHYC - 1;
NpSIMAN KPYTOBHUH KOHYC, pO3pi3aHUil IO OCKOBOMY Tiepepisy, - 1.
Mogeni BUKOHAHI y BUTJISAL PO3TOPTOK, SIKI 30MparoThCsl B IPOCTOPOBI Birypu.
Koxna dirypa npencrasiena B "moBHomMy" BUIIIAAL 1 B "po3pizaHOMY" Ha /1Bl YaCTHHU
CIYHOIO MJIOLIMHOIO
I') Pyaerka: 15
ITpunan 3acTOCOBYEThCS Il BU3HAUEHHS TIOBKUHM B1JICTaHi a00 po3MIpiB TiJI.
JloB)KMHA HE MEHIIIEe HIXK 3 M, IIIHA TTOAUIKA - 1 MM
3. Hudpose 3.1. [Iu¢ppoBa 1OKyMeHT-Kamepa 1
o0J1aHAHHSA 3abe3neuye:

JIEMOHCTPAIIII0 TUNIOCKUX JTOKYMEHTIB (Tanepu, KHUKKH, )KypHaIH) (GopMaToM He
MeHIie A4, a TakoK 00'€eMHHUX MPEAMETIB, KpUXKUX 00'€KTIB TOIIO O6€3 MOMepeTHHOTO
CKaHyBaHHS;

BHBECHHS YITKOTO 300pa)KEHHSI B YMOBaX OCBITJICHOI MIKUIHHOT ayaAUTOPIi 3
MO>KJIMBICTIO @BTOMAaTHYHOTO (DOKYCYBAaHHS Ta PETYIIOBAHHS IIJICBITKH poOOY0i 30HH
KaMepH.

[ToBHOKONBEOPOBE 300paKEHHS 3 TOKYMEHT-KaMepH BUBOJIUTLCS B PEKUMI OHJIAIH Ha
KOMIT'FOTEP BUMTENSI 200 Ha MpoeKTop. [JokymeHT-kamepa Mae OyTH CyMICHOIO 3
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OTepaLiiHOI0 CUCTEMOIO Ha KOMIT'IOTEP1 BUUTENS Ta MIAKIIOUATHCS 10 KOMIT'IOTEpa
BUMTENs 200 MpoekTopa 3a nonomorotro USB-iHTepdericy

10. Ludpose BuMiproBanbHE 00JaJAHAHHS, MPUIaTd JIEMOHCTpAIliiiHi, MpWIagl MexaHi4yHi, Halip mocyny, Halip IHCTpyMeHTY, ocumiorpad, IeMOHCTpaliiHe
oOnaHaHHs, MPUIAAN Ta MpUIaAas, oOJagHaHHS IS JJaOOpaTOpPHHUX pOOIT, HAOOpHU, OOJIaIHAHHS 3arajbHOTO MPU3HAYCHHS I KaOiHeTy (i3WKH Ta acTpOHOMIl
MMOBUHHI BIAMOBIIaTH BUMOTaM, HaBEJICHUM Yy TaOIuIIi 5:

Tabmuns 5
Ha3Ba Texuiune 3aBIaHHA JdemoncTpanii Ta KinpkicTh
3aco0y/001aIHAHHSA JabopaTopHi podoTu
(3a HABYAJILHOIO
MPOrpamMoro)

| L | 2 | 3 L
I. Indpose BumiproBajibHe 0012 JHAHHSA
1. lIn¢ppose 1.1. HHnpposuii BUMiproBajJbHN KOMI'IOTEPHUNA KOMILJIEKC /151 KabiHeTy JlabopaTopHi podortu: 1
BHMIpIOBaJ/IbHE diznku Busnauenns nepiony Ta
o0J1alHaHHA A) Ilu¢poBuii BUMipOBaIbLHUH KOMII'IOTEPHUH KOMILJIEKC /ISl BUMTEJIS: 4acTOTH 0OepTaHHS TiIa.

UG pOoBUI BUMIPIOBAIIbHUI KOMIT'TOTEpPHUI KOMIUIEKC A7 KabiHeTy (i3uKH JlocmiKeHHs KOJTUBaHb

MIIKII0YaeTbes 10 komm'torepa USB-nopty komn'totepa, Ma€ MOXIIUBICTh HUTSHOI'O MasATHUKA.

0€e31poTOBOro Ta/abo APOTOBOIO CIIOCOOY Mija'eAHaHHS a00 Ma€ aBTOHOMHMI pexuM 3 || JloCIiHKeHHS PYKHUX

Oe3nocepeiHIM BUBOJIOM Pe3yJIbTaTiB Ha BOYZOBaHUN €KpaH 3 MOKJIMBICTIO BJIACTMBOCTEH T1JI.

MOJIAJIBLIOTO 1X MepeHEeCeHHs 7151 0OpOOKH 10 OCHOBHOT'O KOMIT'IOTEpa. Busnauenns koedimienTta

Kommeke cynpoBOKY€EThCsT KEPIBHHIITBOM 3 €KCIUTyaTallii, METOTMIHUM TEPTS KOB3aHHS.

MOCIOHMKOM Ta MPOrpaMHUM 320€3MEUEHHSIM. BuBueHHs yMOBU piBHOBaru

A.1. MeTtoanuHuii nociOHUK: BAYKEJIA.

METOAMYHUMI MOCIOHUK 3 MPOBEJCHHS IHTEPAKTUBHUX JEMOHCTpALIHHUX Busnauenns KK/] npocroro

€KCIIEPUMEHTIB Ta J1a00paTOpHUX POOIT 13 MOXKIIUBICTIO POOOTH B peKKMI 3 200 6€3  |MexaHI3My.

HAKITIOUEHHS 10 Mepexi [HTepHeT, IHTepakTUBHUM 3MIiCTOM, (DYHKIIIOHATIOM JUIs BuBuenHs TemnoBoro Oanancy

penaryBaHHsI KOHTEHTY a00 CTBOPEHHS HOTATOK Ta 3aKJIaJI0K 0€3II0CEepEeTHRO Y 3a yMOB 3MIIlIyBaHHS BOJIU

MOCiOHMKY, sIKUi npaioe B onepauiitnux cucremax OC Windows, Ta/abo Android, pi3HOi Temmeparypu.
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Ta/abo 10S.

Mertoanunuii MOciOHUK 3 (i3MKK MOBUHEH MICTUTH He MeHIe 20 JeMOHCTpalitHIX
EKCIIEpUMEHTIB Ta Ja00paTOPHUX POOIT 3 BUKOPUCTAHHIM LU(POBOTO
BUMIPIOBAJILHOTO KOMITFOTEPHOTO KOMIUIEKCY ISl KaOiHeTy (i3UKH, MaTH
IHCTpYMEHTH Il CTBOPEHHS BIIACHUX E€KCIIEPUMEHTIB.

XapaKkTepUCTUKH MPOTPaMHOT0 3a0€3MCUSHHS TU(PPOBOTO BUMIPIOBAIILHOTO
KOMII'FOTEPHOI'0 KOMILIEKCY:

MOXIMBICTB 300pY JaHUX OJJHOYACHO 3 JEKUJIBKOX JaTYHKIB;

KUJTbKa peXXUMIB BiTOOpaXeHHS JaHUX: rpadiku, TaOIuIi, AiarpamMu i HUPPOBHiA
BUTJISII;

MOJKJTUBICTh MATEMAaTUYHOTO OMPALIOBaHHs 310paHuX JaHUX Y BiKHI IpadikiB Ta
TaOJUIIb 13 3aCTOCYBAaHHSIM OCHOBHHX (DYHKIIN aHaJi3y rpadiYHUX TaHUX;
MOJKJIMBICTh OTPUMAaHHS CTATHCTUYHUX XaPAKTEPUCTHK OTPUMAHHX JIAHHX;
excnopt ganux B Excel Ta inmm nmporpamu;

HasBHICTH Bepciil mporpaMuoro 3abesnedeHHss OC, CyMiCHUX 3 KOMITHOTEPOM
BYHTEJISI/ yIHS,

iHTepdeiic mporpaMHOro 3abe3neueHHs: IOBUHEH OyTu 6araTOMOBHUM
(YKpaiHOMOBHU Ta aHTJIOMOBHHH iHTEpQeiicu 000B'I3KOBI)

A.2. AnanoroBo-uu¢poBuii nepersopronay - 1

AHanoroBo-u¢ppoBuil NepeTBOPIOBayY MNOBUHEH:

npattoBaty mij ynpasiainasam OC Windows, Ta/a6o Android, Ta/a6o i0S 3a
JIOTIOMOTO0 MPOTPaMHOr0 3a0€3MeYeHHS;

MaTH MiJKIIOUEHHS 10 IepCOHANIbHOT0 KoM'toTepa uepe3 USB-nopT, 6e3apoToBuii
crioci6 mia'eqHaHHSA a00 MaTH aBTOHOMHUM pexuM poOoTH 3 Oe31mocepeIHIM BUBOIOM
pe3yibTaTiB Ha BOYIOBaHUN €KpaH 3 MOXJIMBICTIO MOAAJIBILIOTO iX MepeHeCeHHs IS
00pOOKH O OCHOBHOTO KOMII'FOTEPA;

MaTH 4acToTy 3amipiB He MeHIe 100000 3a cexyHay;

MaTy He MEeHIIe 4 MOPTIB ISl MAKITIOYEHHS 30BHIINIHIX JAaTYHUKIB, IKI MOXYTh
IIpaloBaTH OJJHOYACHO;

MaTu BOyIOBaHUH €JIEMEHT JKUBJICHHS 13 MOXKJIUBICTIO TIIATPUMYBATH 3aIUC JaHUX
IIPOTATOM HE MeHIE 12 roaus;

MaTy po3AUTHHY 3/1aTHICTH 3aMipiB He MeHIIe 12 OiT;

MaTH MO>KJIMBICTh aBTOHOMHOT'O HAarpPOMa/KEHHSI JAHUX Y BHYTPILIHIO 11aM'SITh;
MaTH aBTOMaTUYHE PO3Mi3HABaHHS JaTYHUKIB;

MaTH 30BHIMIHIA IHIUKATOp POOOTH

BusnaueHHst nUTOMOT1
TEIIOEMHOCT] PEYOBUHH.
BumiproBanHs onopy
MIPOBITHUKA.

JlocmiKeHHs eNeKTPUYHOTO
KOJIa 3 MOCIT1IOBHUM

3'€ JHAHHSM TPOBITHUKIB.
JlocipKeHHST eeKTPUYHOTO
KOJIa 3 mapajeaTbHuM

3'€ JHAHHSM TPOBITHUKIB.
CriocTepeXeHHS SBHINA
€JIEKTPOMArHITHOT 1HTYKIIIi.
Bu3zHaueHHs MpUCKOpPEHHS
TiJa miJx 9ac
PIBHOMPUCKOPEHOTO PYXY.
BumiproBaHHsS IPUCKOPEHHS
BUIBHOTO ITaiHHA.
BumMiproBaHHS ®KOPCTKOCTI
MPYXKHOTO Tijla.
BuroroBieHHs MasTHHKA i
BHU3HAUEHHS MEepioay Horo
KOJINBaHb.

JlocaimKeHHs OJTHOTO 3
130IPOIIECIB.

BumiproBannsa EPC i
BHYTPIIIHHOTO OTOPY JHKepena
CTpyMY.

BuznauenHs remnepaTypHOro
KoeillieHTa onopy MeTairy i
IOCIIKEHHS 3aJI€KHOCTI
OTIOPY HAIMIBIPOBITHUKA BiJ
TEMIIEPATYPH.

JlocmiokeHHs
HaIiBIPOBIIHUKOBOTO J10/1a.
JlocaiKeHHsI MarHiTHOTO
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A.3. JlaTunk HanpyrH (30BHIMIHIN) - 2:
Jliama3oH BUMIpIOBaHb: HE MeHIIEe = 25 B.
Tounicts: He ripmie + 5 %.

MakcumanbHa BXijHa Hanpyra: He MeHIe 25 B.
KaniOpyBanHs: He BUMarae KajuiOpyBaHHs

A.4. JlaTauk cTpyMmy (30BHIIIHIN) - 2:

Jiama3oH: He MeHIIE £+ 2,5 A.

Bxignuii ctpym: 3MiHHHIA 200 TOCTIHHUI CTPYM.
TounicTs: He ripue £+ 5 %.

MaxkcumanbHUH BXiTHUH cTpyM: HE MeHIIe 4 A.
Kani6pyBanus: He BUMarae kaniOpyBaHHS

A.5. JlaTuuk Temreparypu (30BHIIIHIN) - 2:
HianazoH: He Byxue -20° C - +120° C.
Tounicts: He ripmie + 2 %.

I‘IyT.]'II/IBI/II‘/'I CIICMCHT: p03Tam0BaHHﬁ ycepez[I/IHi HAaKOHCYHHUKA JATYHKA.

KanibpyBanHs: He BUMarae KajuiOpyBaHHs

A.6. laTuuk Temnepatypu (Tepmorapa, 30BHIlIHIN) - 1:
Hianason: He Byx4e Big 0° C go 1200° C.

Tounicte: He ripuie + 3 %.

Kani6pyBanHs: He BUMarae kaniOpyBaHHS

A.7. JlaTuuk THCKY - 1:

Hianaszon: He Byxxue 50 - 110 xIla.
Tounicte: He ripuie + 5 %.
Kani6pyBanHs: He BUMarae kaniOpyBaHHS

A.8. MikpodoHHuU# AaTYUK (30BHIMIHIN) - 1:
YactotHuii niama3on: He Byx)4e 100 I'y - 8000 'y

A.9. Jlatumk ocBiTICHOCTI - 1:

Hianazonu: He Byxue 0 - 600 1x; 0 - 6000 nk; 0 - 150 kK.
TounicTs: He ripue + 4 %.

CrekTpanbHHiA Jiana30H: BUAUME CBITIO

A.10. JlaTuuk MarxiTHOTrO mosist (30BHILIHIN) - 1:
Uytnusicts: He MeH1ne + 0,5 mTi, He menme + 10 mTo.
TounicTs: He ripue + 8 %.

moJist 3emii.

BumiproBaHHS 1HIYKTUBHOCTI
KOTYIIKH.

JdemouncTpamii:

IIpukiagu 3acrocyBaHHs
(GI3UYHUX SBHUI Y TEXHIII.
3aco0u BuMiproBaHHs. Mipu
Ta BUMIPIOBAJIbHI MTPUJIAIH.
PizHi BUaM pyXy.
BinHocHICTB pyxy, HOTO
TPAEKTOPIT ¥ MIBUAKOCTI.
Hedopmartis Tin.

JlonaBaHHs CuII, COPSIMOBAHUX
Y370BK OJIHI€T TIPSIMO.
[IposiBu Ta BUMIpIOBaHHS CUJI
TEPTs KOB3aHHS, KOUCHHS,
CIIOKOIO.

Criocobu 3MeHIIeHH I
30UIBIICHHS CUJTH TEPTSI.
3aJIe)KHICTh THCKY BiJ
3HAYEHHS CHUJIM Ta ILUIOIIIL.
[lepenaBaHHs TUCKY pIAMHAMU
Y razamu.

Tuck piuHu HA JHO 1 CTIHKH
MOCYANHH.

3MiHa TUCKY B P1JIUHI 3
IITUOMHOIO.

BuwmiproBanns armocdepHOro
TUCKY. Jlis apXiMel0BOi CHITN
B piIMHAX 1 rasax.

PiBHICTH apXiMeI0BOi CHITH
Ba3l BUTICHEHOI P1IMHU B
00'emi 3aHypEHOT YaCTHHH
Tija.

[TepeTBOpeHHs] MEXaHIYHOT
eHeprii.
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|Kani6pyBaHH;1: MOCTABIISIETHCS TIOBHICTIO BiAKAIIOpOBaHUN

A.11. daruuk pyxy (BimcraHi, 30BHIiIIHIN) - 1:
HianasoH: He Byx4wuii 0,2 M - 8 m.

TounicTs: He ripme 5 %.

KaniOpyBaHHs: He BUMarae KaniOpyBaHHS

A.12. ®oroBoporTa - 2:
JTATYMK BUMIPIOE Yac, HEOOXITHUN 00'€KTY IS MPOXOKEHHS 11T apKOIO JaT4YnKa

A.13. latynk cunu (30BHIIHIN) - 2:

mianasonu: He Meniie -10 H mo +10 H; e menmre -50 H go +50 H.

Tounicts: He ripmie + 5 %.

Kani6pyBaHHS: TOCTaBISETHCS MOBHICTIO BiJIKaTiOpOBaHUM.

KaniOpyBaHHS 1aTyrKa TAaKOK MOXKIIMBE B paMKax IIPOrpaMHOTro 3a0e3neueHHs

A.14. JlaTuuk piBHSI 3ByKOBOT'O TUCKY (30BHIIIHIN) - 1:

Jiama3oH BUMipioBaHb: He Byxkue 45 nb - 110 ab.

TounicTh BUMipIOBaHb JaT4YMKa MIOBHHHA OyTH HE MeHIe 5 1b.

JliarmazoH peecTpoBaHMX JaTIMKOM 4acToT nmoBuHEH OyTtu He meHmie 100 ' - 8000
I'n

A.15. JlaTuuk npuckopeHHs (30BHIIIHIMH) - 1:
Jiama3oH: He MeHIIe + 5 g.
Tounicts: He ripue + 0,02 g

A.16. JlaTunk BoJsorocTi - 1:
BHUMIpIO€ BiTHOCHY BoJjioricTh Big 0 % - 100 %.
TouHicTh BUMIPIOBaHb JaTYuKa HE Tipiie 5 %

A.17. dat4yuk ynbTpadioneToBoro BUNPOMIHIOBAHHS - 1.
nianason: e Menme 0 - 10 Br/m?, 0 - 200 Br/m >,
JosxxuHa XBuib: He MeHIe 290 - 390 um

A.18. JlaTuuk TemnepaTypHu HaBKOJUIIHHOIO cepeoBHINa - 1:
Temneparypa: Bix -30° C o +50° C.

TounicTs: He ripue + 2 %.

KaniOpyBaHHs: He BUMarae KajaiOopyBaHHS.

HaGip xabeniB y KiIbKOCTI, JOCTATHIN JJIS MAKIIOYEHHS aHAJIOTOBO-ITU(POBOTO
MepeTBOproBava Ta JaTYUKIB.

Baxinb.

Pyxomwuii 1 HepyxomMuii OJI0KH.
[Toxwia momuHa.
Bukopuctanss npoctux
MEXaHI3MIB.

Hudysis razis, piauH.
3MiHa BHYTPIIHBOI eHeprii
TijJla BHACI1JJOK BUKOHAHHS
poboTH.

[Tpuniun aii TermioBoro
JIBUTYHA.

BumMiproBaHHs cHiId CTpyMy
aMIIepMETPOM.
BumMiproBaHHsS Hanpyru
BOJIbTMETPOM.

3aNeHICTh CHIIH CTPYMY BiJ
HANpYTU Ha AUISHLI Kojia i
BiJl OIIOPY i€l AUIAHKH.
BumiproBanss omnopy.
3anexHIiCTh OIOpYy
MIPOBIIHUKIB BiJ TOBXHUHU,
TJIOIIII TTONIEPEUHOTO TIepePi3y
i Marepiaiy.

[TocninoBHe i mapanenbHe
3'€IHaHHS MPOBIIHUKIB.
Kondiryparii maraiTHux
TOJIiB.

MaruitHe nosie 3emii.
Hocnin Epcrena.

Jist MarHiTHOTO OIS Ha
CTPYM.

SIBuIie eneKTpOMarHiTHO1
THAYKIII.

I'enepaTtopu iHAYKIIHHOTO
CTpyMYy.

BinOuBanns cBitTia.

http://yurist-online.org/



http://yurist-online.org/

KinpkicHuii ckiaa HugpoBoro BUMipIOBaILHOIO KOMITFOTEPHOTO KOMIUIEKCY ISt
KabOiHeTy (hi3UKH BU3HAYAETHCS BUMTEIIEM, ajile Ma€ OyTH TIOCTATHIM JJIsI BAKOHAHHS
JOCIIKEHb Ta 1a00paTOpPHUX POOIT, 3a3HAYCHUX Y IbOMY THUIIOBOMY MEpENiKy

[TommpeHHss MEXaHIYHIX
KOJIUBaHb Y TIPY>KHOMY
CEpPEeIOBHIIII.

3aJIe)KHICTh TYYHOCTI 3BYKY

b) Hu¢posuii BUMiproBaJbHU KOMIT'IOTEPHUH KOMILJIEKC I YYHSI: . s 2 -15*
MporpaMHe 3a0e3MeYeH s Ta XapaKTePUCTUKH HU(DPOBOTO BUMIPIOBAILHOTO BULAMILITTYIUT KOJTHBAHD.
. ) ) L 3aneXHICTh BUCOTH TOHY BiJl
KOMIT'FOTEPHOT'0 KOMIUIEKCY AJIs KaOiHeTy (Di3UKU AJIs yUHS aHAJIOT19HI IPOrPaMHOMY
3a0e3MeYeHHIO Ta XapaKTepUCTHKaM UG POBOrO BUMIPIOBATBHOIO KOMILIEKCY IS HaCTOTH KOJIMBAMD.
. : BunpomintoBanHs 1
KaOiHeTy (Di3UKHU JJI BUUTEIIS.
[Tepenik qaT4MKiB y CKIal IU(OPOBOTO KOMIT'FOTEPHOTO BUMIPIOBAILHOTO KOMILJIEKCY HOTTMHARMA
. . N €JIIEKTPOMArHITHUX XBUJIb
JUTSL Y9HS BU3HAYAETHCS BUYMTEIICM BIIMTOBITHO O BUMOT HAaBYAJIBHOI IIPOTpaMHu, aje
Mae OyTH OCTATHIM JJi1 BUKOHAHHS JOCTIIKEHb Ta 1ab0paToOpHUX POOIT,
3a3HAYCHUX B IIbOMY THIIOBOMY TEPEITIKY
I1. Ilpuaagu 3arajibHOTO NPU3HAYEHHS
1. llpunagu 1.1. lIpuaaau feMOHCTpaliliHi eJIeKTPUYHI 1
JAeMOHCTPpaiiHi Tepesu enexkTpoHHI BUCOKOI TOUHOCTI
MaxkcuMaabHe HaBaHTaXeHHS Tepe3iB - He Menme 0,5 kr, ayTimBicTs - 0,01 T, kimac
TOYHOCTI - cepeaHiii. JKuBlieHHS - Bil Mepexi abo akyMyIsTopa
[Inutka enekTpuyHa Jnst HarpiBaHHS Ta 30epiraHHs 1
[TnuTka sBisie cOO0I0 eNEeKTpOoHArpiBad y BUTISAL 3aKPUTOr0 KEPaMIYHOTO AMCKa 31 |y po3irpiToMy CTaHi pedOBHH
CHipaJuTi0, BMOHTOBAHOIO B KOPITYC. ITi]] 9ac MPOBEACHHS
OCHOBHI TeXHIYHI XapaKTePUCTHUKU: Pi3HOMaHITHUX
Hanpyra xuBieHHs 220 B, 50 ['n, cnokuBana nmoTyxHicTh He MeHIIe Hix 0,5 kBT JIEMOHCTpAIIHUX TOCTI/IIB
brnok »xuBneHHs nabopaTopHUi Jlis 3abe3neueHHs 1
OCHOBHI TEXHIYHI XapaKTEPUCTUKU: BHUMIPIOBAHHSI HAIIPpYTH Ta
nocTiiiHa cTaliiai30BaHa HaMpyra, peryJIloBaHHs HAIpPyTd Ta CHJIM CTPYMY, 3aXMCT 32 | |[TOCTIHHOIO 1 3MiHHOTO
CTPYMOM, HasIBHICTh KOHTPOJIGHUX MPHUITAJIIB HAIIPYTH Ta CHIIA CTPYMY. CTPYMY, OTIOPY
MaxkcumanbHi mapaMeTpu: BuxijHa Hapyra He MeHIe 12 B, ctpym He menme 2 A
I'eneparop 3ByKOBUH (yHKIIIOHATIBHUHA Jns mpoBeieHHs 1
['enepye enekTprUYH1 CUTHAINU CUHYCOTAAIbHOI, MPSMOKYTHOI Ta TPUKYTHO1 (hOpMHU JIEMOHCTpAIIIHUX JOCTIIB SIK
JUKEepeso 3MIHHOTO
SIIEKTPUIHOTO CTPYMY
3BYKOBOI 4aCTOTH
|MiI<p0(1)0H JUTSL IEMOHCTpaIliit ‘ 1
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brok >kuBIIeHHS AEMOHCTpaIliiHUH (BUMPSMIICHA Ta 3MiHHA HAIIPYTa)
I3 3axucToM 3a cTpyMOM, Ma€ BeJIMKI KOHTPOJIbHI MPUJIaJd HAIIPYTU Ta CUIIU CTPYMY.
MaxkcumanbHi mapaMeTpu: BuxijgHa Hapyra He MeHIe 12 B, ctpym - He meHIie 2 A

I'enepatop (Keperno) BUCOKOI HAIPYTH - IEKTPOHHMIA MTEPETBOPIOBAY 3MIHHOT
MEpEeKEBOI HAPYTH Y BUCOKY MOCTIHHY HANpPYTy

JleMOHCTpaLiiHUI MyTbTUMETP
Crpinoune, piAKOKpUCTAIIYHE a00 CBITJIONIOAHE Ta010 3 I pamMu, pO3MIp IKUX
JI03BOJISIE PO3PI3HATH TTOKA3aHHs 3 BIJICTaH1 10 5 M

JleMOHCTpaliiHUI raJlbBAHOMETP MarHiTOCICKTPUYHOT CUCTEMH 3 Ta0JI0 3 IdpamH,
PO3MIip SKUX JTO3BOJISIE PO3PI3HATH TTOKa3aHHS 3 BiJICTaHi 10 5 M

3apsaaHuil IpuCTpiii UIg akyMysaTOpiB TUITY AA i 3a0e3meueHHs] aBTOMAaTUYHOTO
3apsDKaHHS HE MEHII K 4 aKyMyJsTOpiB Ty AA

Axymynsaropu tuny AA 3 emnictio He Menmie 2000 MA/ro Ta e.p.c. B 3apsAHKEHOMY
ctani He meHme 1,3 B

[udposuii BuUMiproBabHUH npuiiaa (MyIbTUMETP)
J1711 BUMipIOBaHHS MOCTIMHOI 1 3MIHHOT HANPYTH, MOCTIHOTO 1 3MIHHOTO CTPyMY,
OTIOpPY, EMKOCTI, YaCTOTH, TEMIIEPATypH, IEPEBIPKHU J10/11B

Bogonarpiau
3 00'eMoM BoH, 1110 HArpiBaeThes, 1 - 2 1, moTyxHIcTh 1 - 2 kBT

Tepesu enexTpoHH1, MTOOYTOBI
MaxkcruMaibHe 3Hau€HHsI He MeHIe | KT, TOUHICTb He Tipiie 1 r, po3Mipu miathopMu
3Ba)KyBaHHs He MeHIe 120 MM

2. llpunagu
MeXaHivHi

2.1. lIpnnaau MexaHivHi 1eMoHcTpaniiiHi

Mertp neMoHCTpaliiHIHA

Burortosnenuii 3 MIiIIHOTO TJIACTUKY a00 JepeBa 3 MIJTIMETPOBOO, CAHTUMETPOBOIO,
JEMMETPOBOIO LIKAJIO0

st niHIAHUX BUMIPIOBAaHb

Tepes3u mexaHiyH1
MakcumanbHe 3HaueHHs He MeHIe 0,1 kr.
Baxxku o tepesis, 0,001 kr - 10

taTuB ¢i3uyHUil yHIBEpCcaTbHUI
BuroroBnenwuii 3 MilTHUX, 3HOCOCTIMKUX MaTepialiB, 10 MAlOTh aHTHKOPO3iiHE

Jnst 3aKpiruieHHs pi3HUX
NpUJIaIiB 1 IPUCTOCYBAHb il
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MOKPUTTS 200 CTIMKHX /10 30BHINIHIX BIUKBIB. llITatuB Mae Oyt y MOyIbHOMY qac MPOBEICHHS

BHKOHAHHI 3 SIIMKOM JIJIsl 30€piraHHs Ta TPAHCIIOPTYBaHHS. JIEMOHCTpAIITHUX JTOCTIIIB Ta
Jlo ckilagy MTaTUBY BXOJATH: nabopaTopHUX POOIT
ocHoBa - 1;

CTpUXEHB - 1;

3aTuckadi - 1;

Jamnka - 1;

KutbLe - 1.

Bci gerani npunany MaroTh OyTH pO3MIIIEHI B JIOXKEMEHTAX

BanTax HaOipHuid
Hucku 0,01 - 0,05 xr, y Tomy umcii 1 - Ha cTpmkai; Big 0,1 xr

Croyuk miTiiManbHAH
Po3mip mardopmu 150 * 150 mm a6o 200 * 200 mMm, 1151 3a0e31eUeHHS
PIBHOMIPHOTO MiHATTS 001a{HAaHHSA HA BHCOTY HE MeHIe 200 MM

BakyymHa Tapinka
OcHarieHa eeKTpUYHIM J3BIHKOM a00 1HIIAM JIKEPEIIOM 3BYKY, 3 TPAHUYHUM
3HAYEHHSM BaKyyMETPHUYHOTO THCKY Ii/l KOBIakoM He Menmie Hix 0,1 MIla

I'yaHoMoBeIb 1eMOHCTpaIHHUI
HIupoxocMyroBuii r'ydHOMOBEIb a00 aKyCTUYHA CHUCTEMA 13 BOYy10BaHUM
M1JCHJIIOBAYEM Ta J11alla30HOM BIATBOpIOBaHUX yacToT He MeHie 20 - 10000 '

Hacoc BakyymMHMI eleKTpUYHUM a00 MeXaHIYHUI

3ale3neuye 3anumkoBuil Tuck He 6utbie 150 IMa. ¥V kommuiexkTi Moxe OyTu
JOJJaTKOBE YCTAaTKyBaHHS OJJHOTO CTaHAAPTY:

nepexiTHuK GraHeb-IITyIep A MPUETHAHAS BaKyyMHOTO Ijianra & 6 - 8 mwm;
LIBUAKO3MIHHUH 3aTHCKaY;

BAKYYMHHI TBUHTOBMI KpPaH;

YIIUTBHIOBAY TS 3'€ THAHHS (DIIAHIIIB,

BaKyyMHHU r€pMETUK;

BaKyyMHHH MUTaHT J 6 - 8 MM, morxkuHA - 1,5 - 2 M;

[IJIAHT BUXJIOIMHUH, JOBXHUHA - 1,5 - 2 M;

BaKyyMHHI IITyLeP-TPIHHUK;

G1IBTp BUXIIONTY

3. Haoip ximiunoro (3.1. Ha6ip ximiuHoro nocyay ado Hadip mkinbHui JadopaTopHuii 1is KaliHeTy
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nocyay

¢iznxn (HIIJID):

KkoJi0a koHiuHa 50 mut - 1;

KxoJ10a mirockogonHa 50 mi - 1;

KoJ10a KpyrinogonHa 50 mi - 1,

CKJISIHKA JuIs 30epiranns pe4oBuH 50 mi - 2;

CKJIsTHKA 1715 30epiranHs peuoBuH 20 mi - 6;
KpHIIIKA JI0 CKJISTHKH - 8;

crakad xiMmiunamit ITIT 50 mi - 1;
CTaKaHYHUK CKJISHUH - 1,

npobipka [1X14 - 15;

npobipka [1X21 - 2;

mratuB Juist mpoOipok Ha 10 THI3A - 1;
yamka [lerpi II1 - 1;

yalia BUnaproBaibHa - 1;

TUTENb - 1;

KpHUILIKa 10 TUTIIA - 1;

JIO’KKa JJIS CIIAJIFOBAHHS PEYOBHH - 1,
TpuMad Jyis mpooipok - 1,

3aTHcKay NpYKUHHUH - 2;

3aTUCKA4 TBUHTOBUH - 2;

MMajan4dKa CKIIsSHA - 2;

TpyOKa 3'eqHyBanbHa 1 M - 1;

Jiiika korniyna 36 x 50 - 1;

namnip QuUIbTpyBaJIbHUM - 5;
ninerka-go3arop 6 mu II1 - 1,
minerka-go3arop 3 mi IIT - 1;

CyXe manuBo (TableTkn) - 2;

CiTKa JTJaTyHHA PO3MWIIOBAIbHA - 1;
HOpXK IJISt MUTTSI IOCYAY - 3;
PYKaBUYKH JIATEKCHI - O;

CTYIIKA 3 TOBKAYUKOM - 1;

tepmometp piauaHUi (-10° C...+ 110° C) abo enexTpoHHI mrynu - 1;
miHiiika mipHa 30 cMm - 1;
HITAHTEHIUPKYIb - 1;

MPOBOJIOKA MifgHA 2 M - 1,
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npurnoi - 1;
JIOTOK Jyis1 30epiranHs Habopy - 1;
naKyBaJibHa KOpoOka - 1

3.2. llTaTus n1adopaTopHuUii

Burorosnenuii 3 MillHUX, 3HOCOCTIMKHUX MaTepialiB, 10 MAIOTh AHTHKOPO3iiiHE
MOKPUTTS 200 CTIHKUX 10 30BHIIIHIX BIUHBIB. [lITatnB Mae Oyt y MOy TbHOMY
BUKOHAHHI 3 ALIMKOM ]IS 30epiraHHs Ta TpaHcropTyBaHHs. [lo ckilaay BXOISTh:
ocHOBa - 1;

CTPYIKEHD - 1,

3aTHcKaY - 1;

jamnka - 1;

Kuble - 1

Jist 3aKkpituieHHs pi3HUX
MIPUJIAAIB 1 IPUCTOCYBAHb ITiJT
4ac IpOBEICHHS
J1ab0paTOpHHUX POOIT

4. Haoip
IHCTpyMeHTy

4.1. HaOip py4HOro CJIl0CApHOI0 Ta €JIEKTPOMOHTAKHOIO0 iHCTPYMEHTY
Cxutan Habopy:

MOJIOTOK - 1;

HOXMII - 1;

Kycauku - 1;

HAIIWIKA - 2;

BUKPYTKH - HE MEHIIIE 2;

raMKkoBi KJIIOYl - HE MEHIIIE 5;
HOXIBKH (110 MeTaiy, 1o JepeBy) - 2;
MJI0CKOTYO1I - 1;

CErMEHTHHH HIXK - 1;

pynetka S M -1

J1y1st BAKOHAHHS ITPOCTUX
MOHTaXHHUX JIil 3 HABYAJIbHUM
o0IagHaHHAM,
€JIEKTPOMOHTAXY Ta 00p0oOKHU
JICPEBUHHM

5. Ocuuaorpag

5.1. Ocuunorpag neMoHcTpaniitHUA ABOKAHAJIBHUI
KinpkicTh BXITHMX CHUTHAIIB - 2

Jnst criocTepekeHHs 3a
($hopMoI0 1 4acTOTOIO
MEePiOIUYHUX CUTHAIB MiJ 9ac
MIPOBEICHHS
JIEMOHCTPAIIIHUX JOCIIIIB 3
PI3HUX PO3IUTIB (PI3UKH

TIL. Mexanika

1. leMmoHcTpauiiine
o0JiafHAHHSA

1.1. HaGopu
A) Habip nas nemoncrpanii ""Mexanika: kKiHeMaTnka, ITuHaMika'':

BigHocHICTB pyXYy, HOro
TpaeKkTopii il BUIKOCTI.

http://yurist-online.org/



http://yurist-online.org/

HaIpPAaBIIAIOYA JIaBa 3 MEPEKUTHIUM OJIOKOM (aJIFOMiHIi a00 MIITHUMN TUTACTHK),
PETyIIOEThCS 32 HAXWIIOM, JOBXHHA He MeHIIe 1 m -1,

Bi3KHM Ha MiJBICII, IO 3a0e3reuye HU3bKe TepTs (MarHiTHa, MOBITPSIHA,

I IIITUITHAKOBA) - HE MEHIIIE 2;

3MiHHI HWJTIHAPUYHI BAHTAXI] - He MeHIIIe 3;

HaO0Ip 1JIs KpirwieHHs (POTOBOPIT JJIs1 BU3HAYCHHS MIBUIKOCTI Bi3Ka - HE MCHIIIE 2;
KOMIUICKT JIOAATKOBOTO IPUCTOCYBAHHS TSI IEMOHCTPAII] BUKOHAHHS 3aKOHY
30epexeHHs IMITYIbCY - 1;

SIIIUK JUTSE TPAHCTIOPTYBAHHS Ta 30€piraHHs 3 To)KeMeHTamH - 1

SBuma inepirii Ta B3aeMo/Iii
TLJI.

[TepeTBOpeHHSI MEXaHIYHOT
eHeprii.

PiBHOMIipHUI TPSIMOITIHIHHUHA
pyX.

PiBHOMpUCKOpEHMI
MPSAMOTIHIHHUHT PYX.

Hpyruit 3axkon Herorona.
3aKkoH 30epeKEeHHS IMITYIIbCY.
[IpyxHe Ta HEeNpYyKHE
3ITKHEHHS TiJT

b) Ha0ip 3i cTaTuKH 3 MAarHiTHUMM TPUMAYaAMM:
TUTACTUHA HeNpaBWIbHOI popmu - 1,

TpUMavi MarHiTHi - 2;

IIKaJIa 3 MOKaKYUKOM - 1;

MoXuJja riomuHa - 1;

¢bpukniiiauii 610k - 1,

HIecTepHi 3y04acTi nepeaToyHi - 2;

MAarHiTHI IiJICTaBKU-TPUMadi - 2;

J€MOHCTpalliifHi TuHaMoMeTpu 110 5 H - 2;

MIPYXUHU -2;

0JI0KH - 2;

BAXKH - 2;

LIHYp - HE MEHILIE 5 M;

IMOKaKYMKHU MAarHiTHi - 2;

MOJTiCHAacT - 2;

J€MOHCTpAlliifH1 THYYKI MITKH (CTPUIKU, TPUKYTHUKH) HA MarHiTHIN OCHOBI - 4,
BaX1JTh 3 TAPIITOYKAMU JJIS1 BAXKKIB - 1;

S JIJTS] TPAHCTIOPTYBAHHS Ta 30epiraHHs 3 JIO)KEMEHTaMHU

JlonaBaHHs CUII, CIPSIMOBAHUX
Y370BK OJIHI€T TIPSIMO.
YMOBH piBHOBAar# Tif.
Baxinb.

Pyxomuii 1 Hepyxomuii OIOKH.
Bukopucranss npoctux
MEXaHI3MiB.

Cuna cyxoro Teprs.

Poskiag cnn Ha moxuimit
TUJTOIIIMHI.

BusHaueHHs ONOKEHHS
LEHTpa Mac II0CKoi pirypu

B) Habip kyabok:
kynbku Big 0,005 kr - 0,1 kr - 3.
KoxHa kynpka Mae oTBip a00 BYIIIKO 7S 3aKPIMJICHHS] HUTKH

PizHi BUaM pyxy.

BisbHI KONMMBaHHS Ti.
JlonaBaHHs TapMOHIMHIX
KOJIUBAHb.

3aryxardi KOJTHUBaHHS.
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Bumyieni KoJauBaHHS.
SIBuIIIa pe30HAHCY Y
MEXaHIYHUX CHCTEMaX.
JIOLIEHTPOBE MPUCKOPEHHS.
JoueHntposa cuina.

Ilepiox Ta yacTora, JiHiliHA Ta
KyTOBa IIBUIKOCTI
00epTaIBLHOrO PYXY.

BB wactotr o6epTaHHS Ha
JIOTICHTPOBE MPUCKOPEHHS

I') Ha6ip nas nemoncrpanii ""MexaHika: KiHeMaTHKA Ta JTHHAMIKA
o0epTajbHOro pyxy':

eJIEKTpUYHA 00epTalibHa MAIlIMHA 3 PETYIATOPOM YacTOTH - 1;
obepranpHa aThopMa 3 BEPpTUKATBHUM KPIIJICHHSM - 1;

JIEFKW BI304YOK - 1;

nuHamomertp (1 -3 H) - 1,

OTTOIapa 3 JIYMIBHUKOM - 1;

macok - 1;

KPIIUIEHHS J10 CTOJY - 2

2. llpunagu ta
npuIaaas

2.1. IIpu3ma 3 HaXWJIOM
Jlnst ieMoHcTpallii yMOBH piBHOBAru (CTIMKOCTI) Tisla, sIKE ONMPAETHCS HA
TOPU30HTAIIBHY TUIOIIUHY

YMOBH piBHOBaru Tij

2.2. KoMIIeKT I BUBYCHHS PYyXY TiJl IO KOJIY
KoMmiexkT MicTuTh:

MasTHUK Dyko - 1;

perynsitop Yarra - 1;

BIJLIEHTPOBI 00pyui - 1;

JIUCK, 110 00epTaeThes, - 1;

cTajeBi Kyii - 2;

akcenmepomerp - 1;

MO>KJIMBE JOAATKOBE 00JIaHAHHS;

SIIIUK JUIsl TPAHCTIOPTYBAHHS Ta 30€piraHHs 3 JIO)KeMEHTaMH1

st nemoncTparii
PIBHOMIPHOTO Ta
MIPUCKOPEHOTO PYXY TiJ MO
KOJIY, BA3HAYCHHSI KyTOBO1
IIBUIKOCTI, TPUCKOPEHHS Ta
JIOLIEHTPOBOI CUITN

2.3. TpubomeTtp AeMOHCTpaLiHHUI
Jlst neMoHcTparllii 3aKoHIB TEPTS 1 pIBHOBArH TUJI HA TTOXMWJIIN TJIOMIXHI

[TposiBu Ta BUMIpIOBaHHS CHUJI
TEpTs KOB3aHHS, KOUEHHS,
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CIIOKOIO.

CriocoOu 3MeHIIIEHHS 1
30UTBIICHHS CHIIU TEPTSL.
Po3skiag cun Ha moxXwnii
IUIOIIMHI

2.4. IlicToJieT 0AJTiCTHYHMIA
Jl1st mpoBeIeHHs IEMOHCTPAIIHHUX TOCTIIB 1 J1a00paTOpHUX pOOIT ITiT yac
BUBYEHHS MEXaHIKU

Hedopmartis Tin.
[TepeTBOpeHHS MEXaHIYHOT
SHeprii.

Pyx Ttina mig giero cumm
36MHOTO TSDKIHHSL.

Pyx Tina, kunyroro
TOPHU30HTAIBHO.

Pyx Tina, KUHYTOTO MiJ KyTOM
JI0 TOPU30HTY

2.5. lemoncTpauiiinuii npuiaja 3 iHepuii
[TincraBka 3 TyHKOIO - 1;

KynbKa - 1;

IIacTHHKA - 1

SBuma iHepii Ta B3aEMoIii
T

2.6. Tpyoxa HeroTrona

[Ipu3naveHa 1 JeMOHCTpallii MagiHHA Pi3HUX T y BakyyMi. TpyOka - noBra
TOBCTOCTIHHA MPO30pa IUIACTUKOBA TPyOKa, OJJMH KiHEllb BUKJIIOUHO 3aMasHui, a
JpyTUii 3aKOPKOBAHO B OMPaBi 3 KpaHOM Ta IITylLepoM. BeepenuHi Tpyoku
3HaXOAThCS PI3HOMAHITHI Tijla

Pi3Hi BUuM pyxy.
BinbHe maminHs Tin

2.7. Ilocyauna 115 3Ba:KyBaHHA NOBITPS

Jlnist BU3HAUEHHS T'YCTHHM MOBITPS UM 1HILIOTO Tasy:

CKJIsTHa a0 MIaCTHUKOBA €MKICTh 00'eMoM Omu3bko 1000 mu 31 mtynepom - 1,
nutaHr - 1;

KpaH - 1;

TKaHUHHHUHA KOXKYX JIJIS 3aCTEPEKEHHS BiJl OCKOJIKIB Y pa3i MOXJIMBOT pyHHaIil
MOCYAWHHU B MPOILIEC] BiIKaYyBaHHS MOBITP - 1

BuwmiproBanns armocdepHoro
THUCKY.
BBe)IeHHSI IMOHATTA I'YCTHHHU

2.8. bapomerp-anepoin
Jlnist BUMIpIOBaHHS aTMOC(EPHOro THCKY ITiJ1 4ac BUKOHAHHS JTaOOpaTOPHHUX 1
JEMOHCTPALIITHUX JTOCIII/TIB

BuwmiproBanns armocdepHoro
TUCKY
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2.9. Ma"omeTp piaMHHMI AeMOHCTpaliiiHUI
U-noxi6Ha ckisiHa abo MIacTUKOBA TpyOKa BUCOTOIO HE MeHIIe Hixk 450 MM - 1;
omudpoBaHa mKkana

TUCK piivHU Ha THO 1 CTIHKH
MOCYINHHU.

3MiHa THCKY B PiJHHI 3
TIIMOMHOIO

2.10. lIpuaan 15 neMOHCTPALil THCKY B piauHi

Jatuuk tucky - 1,

CTPHIKEHbD, 110 HA/Ia€ HOMY MOYJIMBICTb MPUHAMATH Oy/Ib-SIKY Opi€HTAIIIIO.
[Topo>kHMHA NaTYMKA TUCKY 3'€IHaHA Yepe3 MaTpyOoK 3 eaCTHYHOI TPYOKOIO

Tuck piguHu HA JHO 1 CTIHKH
MOCYIMHH.

3MiHa TUCKY B PiuHIi 3
TITMOUHOIO

2.11. Cnosty4eHi mocyiuHu
Habip npo3opux Tpy0ok (TIocyauH) pi3HOi hopmu;
3arajpHa IiJcTaBKa (KOJICKTOP)

CrionydeHi mocyauHu

2.12. Kyas IHackans

Jlst mpoBeIeHHsT IEMOHCTPAIIHHUX TOCTIIIB 3 TiApo- 1 aepocTaTuku. CKIaaaeThes 3
MOPOYKHUCTOT METaJIeBOi a00 TIACTMACOBOI KYJIi 3 OTBOPAaMH, MJTIHAPA 1 TTOPIIHS 31
LITOKOM

[lepenaBaHHs TUCKY piAMHAMHE
¥ razamu

2.13. IIpec rigpaBiaiyHuii

Jlnia nemoHncTpanii OynoBu i aii rigpasiiunoro npeca. [Ipec - 3MoHTOBaHUi Ha
YaBYHHIN CTaHUH1 poO0YMiA TPO30PHI LUIIH/P 3 TOPIIHEM 1 HACOC 13 3aM001KHUM
KJIalTaHOM Ta MAHOMETPOM Y Mpo3opoMy kopiryci. [IpuBin Hacoca 31iHCHIOETBCS 3a
JIOTIOMOTOI0 PYKOSITKH Y BUTJISAJII Baxelisd. 3HU3Y poOOUYOro HUJIIHApPa BCTAHOBIEHO
CITYCKOBMM KJIalaH JJIsl Macia, 3BepXy - 7Sl CITyCKaHHS MOBITPS

[lepenaBaHHs TUCKY piAMHAMHE
¥ razamu.
Bynoga i mist MaHOMETpa

2.14. Huainap BuMipoBaibHUIl 3 IPHCTOCYBAHHAMM (Bigepue Apximena)
Cknan Habopy:

auHamoMmeTp - 1;

Bizepie - 1;

CcTakaH BIUIMBHUM - 1;

LWTIHAP BUMIPIOBAJIBbHUH - 1,

BaXKKH - 1;

nakyBajibHa KopoOka - 1

Jis apximMen0Boi cuiiu B
pianHax i rasax.

PiBHICTH apXiMeI0BOI CHIIH
Ba3i BUTICHEHOI P1IMHU B
00'eMi 3aHYpEHO1 YaCTHHHU
Tina

2.15. KommeKT 1Jis1 AeMOHCTpaili CTOAYHUX XBHJIb

Jlst meMoHCTpaIlii CTOSTYMX XBUJIb, 10 BUHUKAIOTh Y MOTY31I1. CKIIaIaeThes 3
eJIEKTPOABHUIYHA, YACTOTOI0 00EpTaHb SIKOTO MOYKHA KePYBAaTH, 3 MPO(p1IHHOIO
HACa/IKOI0 Ta KallpoOHOBOT MOTY3KH (He MeH1Ie 10 M)

YTBOpEHHS CTOSAYOT XBUI
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2.16. XBHIbOBA BAHHA [TommpeHHs! MEXaHIYHUX 1
Jliis neMoHcTpalii BIaCTUBOCTEH MEXaHIYHUX XBUJIb, [0 BUHUKAIOTh HAa MTOBEPXHI KOJIMBaHb Y MPYKHOMY
pinvnu. BaHHa KOMIUIEKTYETbCS MEXaHIYHUM 30yIHUKOM XBWJIb Ha IMOBEPXHI PIAMHU  |CEPEOBHUIILI.
Ta JOJATKOBUM YCTaTKyBaHHSM JIJIsl CTBOPEHHSI MEPEIIKO sl XBWIb. J[HO BaHHU Mae |SIBula BiiOMBaHHS,
OyTH TPO30PUM I MOKITUBOCTI TIHBOBOI IMPOEKIIIT Ta Mae 6araTopeKuMHY 3aJIOMJICHHS Ta HaKJIadaHHs
MIJICBITKY MEXaHIYHUX XBUIb.
Iarepdepenuis Ta nudpaiis
MEXaHIYHUX XBUJIb.
JloBKHHA XBUIIi, BHJIKICTh
MOLIMPEHHS XBUJIb
2.17. KamepTOoHM HA Pe30HYIOUYMX SAIIHKAX: 3aeKHICTh T'YYHOCTI 3BYKY 2
KaMepToH 3 yacToToro 440 I'1 - 2; BiJl aMILTITYIX KOJTMBaHb.
PE30HYIOUHUH SIIMK 3 OJTHIEIO BITKPUTOIO TOPLIEBOIO CTIHKOIO - 2; 3anexHICTh BUCOTH TOHY BiJl
MOJIOTOYOK JiJ1s1 30y/PKeHHSI KamepToHa - 1 YaCTOTH KOJIUBAHb.
BuHUKHEHHS 3ByKOBUX XBHIIb.
SBuIe pe30HaHCYy 3ByKOBHX
XBUJIb
2.18. loBra meraJjieBa Npy:KHUHA - CJIHKI [TommpeHHs: MEXaHIYHUX 1
MeraneBa npyxuHa aiameTpom 6iu3bko 100 MM, BUTOTOBJIEHA 13 MeTaleBoi abo KOJIUBaHb Y MPYKHOMY
MJIACTUKOBOI CTPIYKHU. Y HeIePOPMOBAHOMY BUTIISIII MPYKUHA 301Ta€THCS 10 CEepeIOBHUIITI
PO3Mipy, 1110 BU3HAYEHUH TOBLIMHOKO YCiX CKJIaJ€HUX Pa3oM BHUTKIB. 3arajibpHa
JIOBXMHA HETUTACTHYHO PO3TATHYTOI MPYXUHUA Mae OyTH HE MEHIIE 2 M
3. O6s1agHaHHA 3. 1. HaoOip sabopaTopuuii ""Mexanika" (3 sIuuKom A 30epiranns): O3HallOMJIEHHS 3 2-15*

AJIs1 1a00paTOPHUX
pooiT

HaGip cknagaeTbes 3 TakKMX BUMIPIOBAIBLHUX MPUIIAIIB Ta JOJATKOBOTO 00JIaTHAHHS::
IITAaHTEHITUPKYIH - 1;

nuHaMomeTp - 1;

BUMIipIOBaJIbHA CTpiuKa - 1,

3JIMBHA TIOCyAWHA - 1;

HaOip BaxKiB - 1;

Hallp BaXKiB 3 TaUKaMHu - Bif 3;

Omoku - 1;

NpyXHHa - 2;

Tija piBHOrO 00'eMy abo piBHOI MacH - 3;
CTaKaHU rpajayiosadi - 1;

BUMIiPIOBAJIbHUMH TTPHJIaIaMH.
BusHaueHHS 1IHA HOIJIKA
TIIKAJTH.

BumiproBanus 00'eMy TBepaux
T1J, PIAVH 1 CUITKUX
Mmarepiais.

BumiproBanHs po3MipiB MaTuX
T

BumiproBanHs Macu Til
METOOM 3Ba)KyBaHHS.
BuzHaueHHs rycTuHN

http://yurist-online.org/



http://yurist-online.org/

WTHAP MipHUH - 1;

po306ipHi Tepesu - 1,

MOHTa)KHI TPUCTOCYBAHHS - | KOMIUL;

cexyHaomip - 1;

KyJbKa MeTajnesa - 1;

KalpoOHOBHUU LIHYP - 5 M;

Tepe3u eNeKTPOHHI (MakcuMaibHe 3HadueHHs He MeHie 0,2 kr, TouHicTh 0,1 T, po3mip
maTdopMu 3BaKyBaHHs He MeHIe 80 MMm) - 1;

SIIUK 711 TPAHCIIOPTYBAHHS Ta 30epiranHs 3 JIo)keMeHTamH - 1.

MoxuBe 101aTKOBE 001aTHaHHS

PEUOBHHHU.

Busnavenns nepiony
o0OepTaHHs Tina.
JlocniKeHHs KOJIMBaHb
HUTSHOTO MasiTHUKA.
JlocniKeHHs TPyKHUX
BJIACTUBOCTEH TiJl.
Busznauenns koedirienrta
TEpTS KOB3aHHS.

3's1CyBaHHS yMOB IIJIJaBaHHS
Tina.

BuBuYeHHS yMOBU piBHOBaru
BaXKeJIsl.

Buznauennsa KK/I npocroro
MeXaHi3Mmy.

Bu3zHaueHHs IpuCKOpeHHs
TLIA 111 9ac
PIBHOIIPHCKOPEHOTO PYXY.
Jocnimkenns pyxy Tiia mo
KOJTy.

BumMiproBaHHS ®KOPCTKOCTI
MPYXKHOIO Ti1a.
JocmimxeHHs piBHOBAru Tin
i J1€10 KUILKOX CHIIL.
BuroroBneHHs MasTHUKA 1
BU3HAYEHHS NIEP10Iy HOTO
KOJINBaHb

3.2. Ha6ip npy:kuH 3 pi3HOI0 JKOPCTKICTIO [IpyxHi BI1acTUBOCTI Tijia 2-15*
Habip mpyxwuH (Bix 3 mT.) pi3HOT )KOPCTKOCTI B AianasoHi Bif 2,5 mo 25 H/m. Koxna

MpYXWHA OCHAIIEHA MTOKKIHMKOM Y€PBOHOTO KOJIBOPY, [0 Ma€ MOXKIIUBICTh

NepeMillyBaTHCh MO Ta4YKy Uil YCTAaHOBKM Ta (pikcallii HyJIbOBOTO MOJIOKEHHS

3.3. Haoip Tin piBHOI Macu BusHnaueHHs rycTUHI 2-15*

Tina piBHOT MacH 3 pi3HUX MaTepialiB JOBXKUHOIO He MeHIe Hixk 20 MM (abo
€KB1BaJICHT)

pPEYOBUHU (TBEPAMX TiM i
piauH)

http://yurist-online.org/



http://yurist-online.org/

3.4. Haoip Tix piBHOTO 00'emy
Tina piBHOTO 00'eMY 3 pi3HHUX MaTEepialiB JOBXKUHOI HE MeHIe Hix 20 MM (abo
€KBIBAJICHT)

BusHaueHHs rycTUHU
PEYOBHHHM (TBEPIUX TLI 1
piavH)

2 -15*

|IV. MouJekyasipua ¢izuka Ta TepMoANHaAMiKa

Habip cTepkHiB, 0THAKOBUX 32 pO3MipamH:

HATATY PiIMHU, BU3HAYCHHS

1. Aemoncrpaniiine |1.1. Moaesi Moneni Monexy. 1
o0JIaHAHHSA Monens OynoBu MoJieKyu rpadiry. 3MiHa BHYTPIIIHBOT €Hepril 1
Mopenb Oy10BH MOJIEKYJIH TIOBAPEHOI COJII. Tijla BHACIIIOK BUKOHAHHS 1
Monens Oy10BU MOJIEKYJIN alIMasy. pobortu. 1
Mogenb IBUT'yHa BHYTPIIIHBOTO 3rOPaHHS Mogeni TenaoBUX ABUTYHIB.
JemoHcTparist aaiabaTHOTO
CTHCHEHHS Ta PO3LINPEHHS
MOBITPSI.
[TpuHuUI aii TEMI0BOTO
JIBUTYHA.
Mopeni TernaoBUX ABUTYHIB
1.2. llpuiaaam Ta NpUCTOCYBaHHS 1
A) Kyas 3 KisiblieM U1 1eMOHCTPAaNil TeIJI0BOro po31IMpeHHs TBepAoro Tijia: Poszmmpenns Tin mig yac
MeTajiyHa KyJis fiametpoM a0 30 M, 110 miABiIIeHa Ha JIAHIIOXKKY, - 1; HarpiBaHHA.
MeTaJliuHe KiIblle Ha Jepxaky - 1; JleMoHCTpallisi TOBEPXHEBOTO
OimeTasneBa IJIaCTUHA 31 CTPLIKOIO - 1 HaTATY P1JIUHU.
B) Ha6ip kaniaspis: JlemorcTpals ABuilLa . 1
Jlia neMoHcTpalii KanuispHUX SBHIL y TpyOKax pi3HOTO AiameTpa: SMOHYBANIHA Ta KAMUAPHOCTL.
3arajipbHa ImiacraBka - 1; I[.eMOHCTp an
g o . . . MATBEPIKSHHS OCHOBHHX
TPYOKH KaIUISAPHI 3 PI3HUM J[IaMETPOM KalliJIIPHUX KaHATIB - 3
MOJIOKEHb MOJIEKYIISIPHO-
B) Llnainapu cBUHIEBI 3i cTpyrom: KIHETUYHOI Teopli. 1 xomm1.
Jlst neMoHcTparlii mpsMoi MOJIEKYJISIPHOT B3a€EMO/Iii aTOMIB CBHHITIO: JlemoHcTparris TiHIHHOTO
LWTIHIPH, 10 CKJIaJAI0THCS 31 CTAJIEBOI Ta CBUHIIEBOI YaCTUH, - 2 (CTalbHI YACTUHH  |PO3LIUPEHHS TBEPAUX TiJ,
WTIHAPIB MAIOTh TAYKU IS MiBIITYBaHHS); BHU3HAUEHHS KoedilieHTa
HIXK (CTpYT) [T 3a4MIIEHHS TOPLIB CBUHIIEBOI YaCTHUHHU - 1; JHIAHOTO PO3MIUPEHHS
TpyOKa - 1,
CTpYOIIMHA /ISl CTUCKAHHS IUIIHIPIB - 1
I') Hpunan aast AeMOHCTpaNii JiHIHHOr0 po3MIMPEHHS TiJjl: JleMoOHcTpallisi TOBEPXHEBOTO 1
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CTepKEHb, BATOTOBIICHU 3 Miji, - 1;

CTEP’KEeHb, BUTOTOBJICHHUH 3 JaTyHi, - 1;
CTEpPKEHb, BATOTOBIICHUH 3 allFOMIHIf0, - 1;
MIKPOMETPUYHUH 1HIUKATOD - 1;

TEPMOCTAT ENEKTPUIHUN 3 BOASTHIUM HACOCOM - 1;
€MHICTB JUIsl BOJM JI0 TepMOCTaTa - 1;
€JIEKTPOHHUM TepMoMeTp - 1;

nutadr (Big 2 m) - 1

KoeillieHTa IOBEPXHEBOTO
HATATY.
YTBOpEeHHS MEHICKa

I) Ipuaan 1A neMoHCTPAaLil MOBEPXHEBOI0 HATATY:

miT-cTonuk (po3mip miargopmu He MeHIe 15 x 15 cM, BUcOTa miTioMy HE MEHIIE
15 cm) - 1,

IITATHB - 1;

MuTiTuHaMoMeTp - 1;

KiJIbIe 3 BymkoM, giamerp 20 - 40 mwm - 1;

IJI0CKA CKIISHA IMUIIHPUYHA MOcyIuHa - 1.

MoskMBe 101aTKOBE 00Ia HAHHS

1.3. Illpuaaau BUMiproBaibHi

A) I'irpomeTp necuxpomeTpuyHuii

U1 BUMIPIOBAaHHS BIZJTHOCHOT BOJIOTOCTI MOBITPps y npuMilieHHi. [liana3zon
BHUMIPIOBaHHS t cyxoro repmomerpa He Menuie 0...+35° C:

MiIIHA OCHOBA - 1;

TEPMOMETPH - 2,

TeMmIrepaTypHa Ikana - 1;

MICUXpOMETpUYHA Tabiuus - 1;

CKJISIHUHM >KMBUJIBHUK - 1

Meroau BUMipIOBaHHS
BOJIOTOCTI TIOBITPSI

B) MeteocTanuis

3 BUHOCHUM 0€3IpOTOBUM JIaTYUKOM, 10 BUMIPIOE TEMIIEpATypy B KIMHATI Ta Ha
BUHOCHOMY JIaTYMKY, aTMOC(epHUl THCK, BIIHOCHY BOJIOTICTh B KiMHaTi. Mae
MO>KJIMBICTh CHHXPOHI3allii yacy 3a paiioCUrHAJIOM €TaJIOHHOTO M'OJJMHHUKA

BumiproBanHs nmapameTpiB
HAaBKOJIMIIHBOTO CEPEAOBUILA

B) Tenuonpuiimay
JUTSL IEMOHCTpAIIi] TeTionepeaayi mIasxoM BUITPOMIHIOBAHHS 1 TOPiBHSIHHS
MOTJIMHAHHS €HEPTii CBITIIO0 1 TEMHOIO TOBEPXHIMHU

JlemoHcTparist cnoco6iB 3MiHU
BHYTPIIIHBOI €HEeprii Ti

|F) TepmomeTp AeMOHCTpPALIHHUI eJIEKTPOHHUM 3 BeJIUKUMHU LM ppaMu
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2. HabGopu

2.1. Hao6ip nadopaTopunii '""MouiekyaspHa ¢izuka Ta TepmoauHamika" (3
SIUKOM JIJIs1 30epiraHHs)

Habip ckiagaeTnest 31 crieniaibHOro 00J1alHaHHS, XIMIYHOTO TIOCY/y Ta
BUMIPIOBAJLHUX TPHUJIAIB:

KajopumeTp - 1;

MipHu# numiagp 100 mi - 1;

Koy10a KoHI4uHa - 1;

TpuMadi - 2;

TPYOKH - 2;

TepmomeTp - 1;

TIa [T KaopuMeTpii - 3;

Baru eJEKTPOHHI - 1;

yamka [letpi - 1;

KUTBLIS JUIS IITaTUBY - 3;

SIIMK JIJIs1 TPAHCIIOPTYBAHHS Ta 30€piraHHs 3 JIO)KeMeHTamH - 1.
MosuBe T0AaTKOBE 001 IHAHHS

BuBuenHs TemoBoro 6amancy
3a yMOB 3MIIllyBaHHS BOJIA
pi3HOI TeMImepaTypH.
BusHa4yeHHs U TOMOT
TEIUIOEMHOCTI PEYOBUHHU.
JlocmiIxKeHHST OJTHOTO 3
130mporecis.

BumiproBanHs BiTHOCHOT
BOJIOTOCTI TIOBITPSI

2 -15*

2.2. Ha0ip nemoncrpaniiinuii "' AtMmochepHuii Tuck"

Cxutan Habopy:

curHamizarop - 1;

3BYKOTIOTJIMHAIOYA TTaHeNb - 1;

Mare0yp3bKi miBKymi - 1;

BakyyMHa kamepa He meniie 1000 mi, 3 maHOMETpOM - 1;

TBEpJla UMJIIHAPUYHA BaKyyMHa KaMepa, 3 KUIbLeM-YIIIJIbHIOBAaUYeM - 1;
Kpuuika 3 (1KCOBaHUMU KJIallaHaMH BEHTWIALL1, 6apomeTpoM, 00'eM He MeHIie 1000
mi-1;

SIIUK JUIsl TPAHCTIOPTYBAHHS Ta 30€epiraHHs 3 JIO)KeMeHTamHu - 1.
MoxrBe 101aTKOBE 00J1alHaHHS

JIu1st BUKOHAHHSI
nabopaTOpHUX POOIT MiJ yac
BUBYCHHS MOJICKYJISIPHOL
Gbi31MKH Ta TEPMOIUHAMIKI

2.3. HaOip aas 1oc/iigKeHHs1 IOBEPXHEBOr0 HATATY PiAUHU:
auHaMoMeTp - 1;

paMKH pi3HUX PO3MIpIB 1 POpPM, BUTOTOBJIEHI 3 APOTY 3 METISAMU - ;
IUTOIMHHI Tina - 3

BuznaueHHs MOBEPXHEBOTO
HATATY PiTUHU

|V. Enexrpuka ta ma

THETU3M

1. leMmoHcTpauiiine
o0JiafHAHHSA

1.1. BUCOKOBO/IbTHI MeXaHI4HI AxKepesa (1eMOHCTpauiliHi)
Jlst mpoBeIeHHS IEMOHCTPAIIHUX TOCTITIB 3 €JIeKTPOCTATUKHN

Enextpuzanis pi3HUX TiJI.
B3aemogis HaenekTpu30BaHUX
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A) enexTpodopHa MalIMHA - reHepaTop Bimmypcra

Bci yactunm enekTpodopHOi MallIMHA 3MOHTOBAHI Ha MIITHUX €JIEKTPOi30IF0BATbHUX
CTiHKax, sIKi pa30M 3 JeHJeHCbKUMU OaHKaMU YKPIIUIeH] Ha 3arajbHii MilHiH
€JIEKTPOI30JIF0I0U1H TTiICTaBII];

abo

b) exrexTpocraruunuii reneparop Ban ae I'paada naBuanbHuii.

€ JpKeperoM BHCOKOI HAlpyTH 1 MpU3HAUYEHUH JUIs POBEICHHS IEMOHCTPAIITHUX
JOCITIJTIB 3 €JIEKTPOCTATUKH 1 I IEMOHCTPAIIil iCKPOBOTO Ta30BOT0 PO3PSITY B
MOBITPi

TIiJ.

JIBa poy €JIeKTPUIHUX
3apsiiB.

JemoncTparis pobotu
€JIEKTPOCTATUIHHIX
reHepaTopiB

1.2. EsnexTpockonu

Jlyist mpoBeIeHHST IEMOHCTPAIIHUX TOCTIIIB i 4aC BUBUYCHHS €JIICKTPOCTATUKH 1
MMOKa3y BUHUKHEHHS 3MIHHOT i IMMOCTIMHOT HANIPYTH IS BUSIBJICHHS €JICKTPUIHOTO
3apsiy; BU3HAUCHHSI 3HAaKa 3apsiiy 1 HOro BiTHOCHOTO 3HAYEHHs. MakcumalibHa
Hanpyra J0 8 kB

Enextpuzamis pi3HUX TiJI.
B3aemois HaemeKTpr30BaHUX
T1JL.

JIBa posiy eneKTpUYHUX
3apsIiB.

bynosa it npunnun gii
€JIEKTPOCKOIIa

1.3. EnexkTpoMeTpH 3 NPUCTOCYBAHHAM

J1Jis TpOBEICHHS €JIEKTPOMATHITHUX JOCIIIIB 3 €JICKTPOCTATHUKH.
Enextpomerp (LUMTIHIPUIHUNA KOPITYC Ha MIACTaBII 13 3MOHTOBAaHUMU B HEi
CTpUIKaMH-TIOKa3HUKAMH 1 IIKaJI00 0e3 onudpyBaHHs) - 2;

€JIeKTpOCKoOT - 1;

KYJIbOB1 METaiuHi KOHIYKTOPH - 2;

KOH/IEHCAaTOPHUH JTUCK - 2;

CYJITaH eNeKTPOCTaTUIHUH - 2;

CiTKa 3 €JIeKTPOCTAaTHKH - 1

Enexrpusaiist pi3HUX TiJI.
B3aemoisi HaeTIeKTpU30BaHUX
TiJ.

JIBa pon e1eKTpUIHUX
3apsiB.

[ToAinbHICTE €NEKTPUIHOTO
3apsay

1.4. CysnTaHu eJIeKTPOCTATHYHI

Jlyis mocTiiB i Yac BUBUEHHS €IEKTPOCTATUKH.

Cxuan:

MeTaJIeBUi a00 TMIIACTUKOBUN CTPHKEHb 1 JIETKI IOBKOBI HUTKH SICKPaBUX KOJIBOPIB

B3aemois HaenekTpu30BaHUX
T

JIBa poy eneKTpUYHUX
3apsiB.

CunoBi JiHIT €1eKTPUYHOTO
OJIst

1.5. MasiTHHUK €JIEKTPOCTATHYHUM
Jl1is neMoHcTpaiii B3aeMO/Iii OTHOMMEHHHX 1 pI3HOWMEHHUX EIeKTPUYHUX 3apsIiB.
Cknan:

Enextpu3zanist pi3HUX TiJ.
B3aemoisi HaeneKTpU30BaHUX
TLJI.
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JIB1 JIETKI METAIUHI T1JIb3H, MIABIIICHI HA TOHKUX HUTKAX, [0 KPIMJISATHCS JI0
130JTIOF0YHX CTPHKHIB

JIBa pou eIeKTpUYHUX
3apsiiB

1.6. KoMIuIeKT MaJTu4Y0K AJIs1 TPUOOeJeKTpu3anii
[Mannyky niamerpoM He MeHIe 1 cm:

IUIACTUKOBA NajJnJkKa - 1;

CKJIgHA majnyka - 1;

TKaHWHA JJI1 HaTUPAHHSA - 2

Enexrpu3aiist pi3HUX TiJI.
B3aemoisi HaeeKTPU30BaHUX
TLJI.

JIBa pou e1eKTpUIHUX
3apsiiB

1.7. ITaTuB e1eKTPOCTATHYHHUH

Ckuan:

MacHBHA OcHOBa - 1;

CTPUKEHB 3 130JIF0I0YOT0 MaTepiaiy - 1;

€JIEMEHTH JIJISl KPITUICHHS EJICKTPOCTATHYHUX CYJITAHIB Ta €JIEKTPOCTATHIHOTO
MasiTHUKA - 2

Enexrpusanis pi3HHX TiJI.
Bzaemonis HaenekTpu30BaHUX
TN

JlBa pou eNeKTPHUYHUX
3apsiiB

1.8. Konnencarop po30ipHuii

Jliia nemoHcTpaii Oy/10BM KOHAEHCATOpa 3MIHHOT €MHOCTI (32 paXyHOK 3MiHU
BiJICTaH1 MK IJTACTHHAMHU ).

Cxutagaetbes 3 IBOX METAJIEBUX IUIACTUH (pPyXOMa 1 HepyXxoMa) Ha MiJCTaBIl, 110 J1a€
3MOT'Y PETyJIIOBATH BiJICTAaHb MK HUMH 32 JOITOMOT'O0 TBUHTA, EJICKTPUYHO HE
3'eqHaH] MK c00010. Mae NiHINKY-IITKaTy A1 BU3HAUEHHS BiJICTaHI MiXK TUTACTHHAMU,
MJIACTUHU MAIOTh IITETCeNbHI KiieMHu. [liamerp rutactunu He MeHie 20 cM

JleMOHCTpaIlisi cHCTEM JUTS
HArpoOMaJKCHHS
EIIEKTPUYHOTO 3apsIy.
3MiHa eeKTPOEMHOCTI
TUTOCKOTO KOHJ/IEHCATOpa

1.9. Ha6ip nemoncrpauiitnmnii '"Ejgekrpoaunamika'

Jlnst nemMoHcTpartii 3 po3auty "EnekTpuka Ta Mmaruetusm"

Cknan Habopy:

HabO1p MoayiB (He MeHIe 40 MTYK) eNeKTPOTEXHIYHUX €JIEMEHTIB Y IJIaCTMAaCOBUX
Kopmycax i3 300pakeHHSMHU €JIeMEHTIB Ta IX HOMiHaJIiB Ha 30BHIIIHIN MOBEPXHI 3
Mar"iTHUM KpIIJICHHSIM - 1;

BUMIpIOBaJIbHI MPUIIAAH (BOJIBTMETD - 1, amriepMeTp - 1) 3 MarHiTHUM KpIMJICHHAM
abo MyJIBTUMETp Ha MarHiTHIM miacTasi - 1;

ook xxuBiteHus 0 - 12 B, 2 A - 1;

KOMIUIEKT 3'€ THYBAJIbHUX MPOBITHUKIB - 15;

JIOIIKa MeTaJleBa IEeMOHCTpalliiiHa (3a motpedu) - 1,

SILIUK JUIsl TPAHCTIOPTYBaHHS Ta 30epiranss - 1.

Mox1Be 101aTKOBE 001aIHaHHS

Enextpuunuii ctpyM 1 ifioro
nii. [TpoBigHUKH 1
nienexktpuku. Jxepena
CTPYMY: TaJIbBaH14H1
eJIEMEHTH, aKYMYJISATOPH, OJIOK
KUBIICHHs. BuMiproBaHHS
CHJIU CTPYMY aMIIEPMETPOM.
BumiproBanHs Hanpyru
BOJIETMETPOM.

3anexHICTh CUIIM CTPYMY Bij
HANpyTH Ha AUISHII Kojia i
BiJI OTIOPY L€l TUISTHKU.
BumiproBanns onopy. byzosa
W IpUHLIKII A1 peocTariB.

http://yurist-online.org/



http://yurist-online.org/

[TocninoBHe i mapanenbHe
3'€IHaHHSI POBITHUKIB.
Crtpym y razax. Enementu
CICKTPUYHHX KiJI.
BrnactuBocTi p-n mepexony.
Po6ota HamiBIIpOBiAHUKOBUX
MpUIAIiB

1.10. MammHa ejieKTpUYHA (IBUTYH-T€HEPATOP)

Jlst nemMoHcTparttii 0y/10BY 1 MPUHITUITY i1 HAUITPOCTIIIIOro reHepaTopa i
€JIEKTPUYHOTO JABUT'YHA IMIOCTIHHOTO 1 3MiHHOTO CTpyMy. CTaTop i paMKy
nogapOoBaHO B KOJHOPH MOCTIHHOTO MarHiTy. Hampyra ,uBiieHHsI €J1eKTPOIBUTYHA

He Oinpire HiX 12 B.

Ckian;

crarop crenianbHoi Gpopmu - 1,
pamka - 1;

MAarir - 2;

pyKodTKa JijIsi 00epTaHHs Oci BpyyHy a0o mikiB - 1

['enepaTopu iHIYKIIHHOTO
CTpyMy.

JlemoHcTparis 1ii MarHiTHOTO
TTOJIsl Ha MPOBITHUK 31
CTPYMOM.

JleMOHCTpallis eISKTPUIHUX
JIBUTYHIB

1.11. Korymxka apocejibHa

Kotyka Ha miacTMacoBoMy KapKaci, oJiijieHa Ha HepiBHI yacTuHH. KiHIli 0OMOTOK
KO>KHOT YaCTHHHU BUBEJICHO Ha KJIEMHU

SIBuIIIe €IEKTPOMArHITHOT
inaykuii. JlemoHcTpaniiizi
JTOCJTIJIH 3 €JIEKTPOIUHAMIKHT

1.12. Marnit U-noaiOHunii teMoHcTpaniiiHui

Hamarniuenuii cranpuuit 0pycok U-nioi6Ho1 hopmu 3 1BOKOIIpHUM dapOyBaHHIM
JUIsL IEMOHCTPALIHHUX JOCIIIB 3 MArHETU3MY Ta €JIEKTPOMAarHeTU3My

SIBuIIIe e1eKTPOMarHiTHOT
THAYKIIT.

Jlist MArHITHOTO TTOJISI HAa CTPYM.
ITocriiini MardiT.
Kondiryparii maraiTHux
MOJIiB

1. 13. Marnit wradoBuii 1eMmoHcTpauiiinuii (mapa)

JI71st ieMOHCTpaIliiHUX JTOCTIAIB 3 MATHETU3MY Ta €JIeKTPOMAarHEeTU3MY.
Hawmarniueni 2 ctanbHi OpycKu NpsAMOIiHINHOT popMHU 3 IBOKOTIpHUM (papOyBaHHAM

SIBuIie eneKTpOMarHiTHO1
IHYKIII.

Jlist MarHiTHOTO TOJIS HA
CTPYM.

[TocriifHi MarHiTH.
Kondirypariii maruiTHux
TOJIiB

1.14. EnexTpomarHir po306ipHuii (migkoBonoaioHuii)

‘ EnextpomarHir.
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Ocepas 3 M'sikoi ctani U-noaioHoi popmu, 10 KiHIIIB SKOTO MPUYIIJICH] Bl OHAKOBI
KOTYIIKH, HAMOTaH1 Ha IJIACTMACOB1 KapKacH 13 3aTHCKa4aMu IS 1€ THaHHS
JpKeperia XKUBJICHHS leMoHcTpaniitHoro. Korymiku 3'ennani nocnigosno. Hamnpyra
XKUBJIeHHA 4 - 6 B mocTiiiHoro cTpyMy. JlomaeThCsi CTAIBHUM SIKIp 3 TAYKOM JIJISt
MiBIITYBAHHS BaHTaXIB

JlocimipKeHHS M1 IHOMHOT CHITH
€JIEKTPOMArHITy 1 Horo
OynoBu

1.15. llpunag nuis neMoHcTpanii npasuia Jlenuna

[Ipunan - nerke KOPOMHUCIIO, OAMH KiHEIb SIKOTO BUKOHAHO Y BUTJISA/I 3aMKHEHOT'O
KUIBILIA, a 1HIINH - po3iMKHEHOT0. KopoMucIio migBillieHe min' SsTHUKOM Ha BicTpi,
BMOHTOBAHOMY B MiICTaBKY

SIBuIe eneKTPOMAarHiTHOI
THTYKITIT

1.16. Ilpunan AJis1i BUBYEHHS SIBUIIA €JIEKTPOMATHITHOI IHAYKIii
[Tpunaz cknagaeTbest 3 IBOX KOTYIIOK Ta ocepeas. KoxkHa KoTylika Mae KIeMH 1715
i1 € THAHHS JPKEpelia )KUBJICHHS a00 BUMIPIOBAJILHOTO MPUIIATY

SIBuIIIe €IEKTPOMArHITHOT
THAYKIT

1.17. KoMIJIeKT 3 eJIeKTPOJIi3y JeMOHCTPALIHTIA:

TieNeKTpUYHA MOCYIMHA 3 KPUIIKOIO, Ha K1 3MOHTOBAHO JBa YHIBEpCAIbHI
3aTuckadi - 1;

eNeKTpox i3 rpadiry - 2;

€JIEKTPO/I 13 CBUHITIO - 2;

€JIEKTPO/I 13 IIUHKY - 1;

€JeKTpO. 13 Mifi - 1;

SJIEKTPOJI 13 HePIKaBiIOYOi MTPOBOJIOKH - 2;

npobipka XiMi4Ha - 2;

KOPOK 3 Jiep>KakoM - 1

Enexrpomniz

1.18. Haoip "Tpancdopmartop yHiBepcaabuui'

Jlia nemoHcTpanii Oy10BU 1 NpuHIUNY Ail TpaHchopMaTopa:

MAarHiTornposiz B 300pi - 1;

KOTYILIKH yHIBEpcajbHIi 3 IEKUIBKOMa BUBOJAMH 3 PI13HOIO KUIbKICTIO BUTKIB (HE
MeHIIIe 3 BapiaHTiB) - 2;

KOMIUIEKT MPUCTOCYBaHb - 1

JlemoHcTpanis aia- Ta
napaMarHeTu3My.
JleMoHcTpallisi MarHiTHOTO
ricrepesucy.

Jemonctpanis Touku Kropi.
JlemMoHcTparis sBUIIA
€JIEKTPOMArHITHOT 1HIYKIIIi.
JleMoHcTparis sBUIIA
CaMOIHTYKIIi1.
JlemoHcTpallisi KOTYIIKH
Towmricona.

JemoncTpairist pobotu
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TpaHnchopmaTopa 3MiHHOTO
CTpyMy.

JleMoHCTpaIist MPUHLIUIIB
nepeaadi eHeprii B Mepexax
3MIHHOTO CTPYMY

1.19. Haoip nis1 neMoHcTpAaIlii 3a/1€:KHOCTI OMOPY NMPOBiTHUKA Bij ii0r0 JlemoHcTparis nia- Ta 1
reoMeTpMYHHUX MapaMeTpiB: napaMarHeTu3My.
MaHelb 13 MPOBiIHUKAMH, BUTOTOBJICHUMH 3 OJJHAKOBOT PEUOBUHH, aJIe PI3HUMHU 32 JleMoHCTpallist MarHiTHOTO
nepepizoM (Big 5 eaemeHTiB) - 1; rictepesucy.
peoxXop/ IeMOHCTpaIliiHuH, ToBkuHA | M - 1 HemoncTparrist Touku Kropi.
JlemoHcTpallis sIBUILA
€JIEKTPOMArHITHOT 1HTYKIIIi.
JlemoHcTpalis sBHUILA
CaMOIHTYKITii.
JleMoHCTpallisi KOTYIIKU
Tomncona.
JlemoHcTparis pobotu
TpaHnchopmMaTopa 3MiHHOTO
CTpyMy.
JlemoHcTpallisi NPUHIUIIB
nepezayi eHeprii B Mepexax
3MIHHOT'O CTPyMY
1.20. Ha0ip npoBigHuKIB B i30/s1mii: 1
OaratoxmwibHa MiJb TIepepizoM Bia 1 Mm % 3arajipHA TOBIMHA Bijg 3 MM, THII "GaHan"
3 MOXKJIMBICTIO MIPHETHAHHS 1HIIOTO MPOBITHUKA 3 TOPIIEBOI CTOPOHH IITETICEIS:
nosxkuna 0,25 m - 1;
mosxxuna 0,5 M - 1;
noBxuHa 0,75 M - 1;
mosxkuHa 1,0 m - 1.
Konbopu cuniii Ta yepBoHHit. MOXIUBICTh MPUEAHAHHSA JI0 YCIX KIJIEM IITEICEIbHUX
MPOBITHUKIB 5 MM
2. O6aagHaHHA 2.1. Haoip sa6opaTophuuii "Enexkrpuka Ta maraeTuzm" BumiproBanus onopy 2-15*

AJIs1 1a00paTOPHUX
pooiT

Cxuag Habopy:
HabipHe noJie (SIKII0 IPUHIKUN 3'€AHaHHS OTpedye) - 1;

MPOBIIHMKA 32 JOMOMOT OO
aMIIepMeTpa i BOJIbTMETpA.
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Moayi (He meHie 40 MTYK) eNeKTPOTEXHIYHUX eJIEMEHTIB JIJIS CKJIaIaHHS
EJEKTPUYHMX K1 13 BKa31BKOIO MTO3HAYKH Ta HOMiHAIY ejleMeHTa - He meHIe 30;
KOMIUICKT 3'€IHYBAIBHUX TIPOBITHUKIB - 6;

BUMIPIOBAJIbHI NTpUiIaan (BOIBTMET - 1, ammepmeTp - 1) abo MmynbTuUMETD - 1,
ook »xuBnenHs 0 - 12 B, 2 A - 1;

SIIIUK JJI TPAaHCIOPTYBaHHA Ta 30epiraHus - 1.

MosxuBe 10AaTKOBE 00 HAHHS

JlocmiKeHHs eNeKTPUYHOTO
KOJIa 3 TIOCITIIOBHUM Ta
napajejbHUM 3'€ JTHAaHHSM
MIPOBITHUKIB.

BumiproBannsa EPC i
BHYTPIIIHBOTO OIOPY JUKEpelia
CTpyMYy.

BumiproBanHas eMHOCTI
KOHJIEHCATOpA.

Busnavenns eneprii
3apsHKEHOT0 KOHJICHCATOpa.
JlocnimkeHHs TpaH3uCTOpa

2.2. EnexktpoMartir po30ipuuii 1adbopaTopHuii (migkoBonoaioHmii) CkiiaganHs Ta BUIIPOOYBaHHS 2 - 15*
Jist mocTipKeHHs i IHOMHOI CHITH eNIEKTPOMArHiTy 1 1oro Oy0BH IpHU BUKOHAHHI eJIEKTPOMArHiTy

naboparopnoi pobotu. Cknanaetscs 3 ocepas 3 M'sikoi crani U-noaibuoi hopmu, 1o

KIHIIIB SIKOTO MPHUYIIUIEH] IB1 OTHAKOBI KOTYIIIKM, HAMOTaH| Ha TIACTMACOBI KapKacu

13 3aTUCKavyaMu JUIs '€ JHAHHA JpKepesa *KHUBJIEHHS JileMoHcTpaiiiHoro. Kotymku

3'€JHaHI TIOCTIIOBHO 1 MaOTh 3arajbHui omip npubiamsuo 3 Om. Hanpyra xuBieHHs

4 - 6 B noctiitHoro crpymy. Jlo e1eKTpoMarHitTy 101a€Tbcs CTAIbHUM SKip 3 TAUKOM

JUIS T1BILITYBAHHS BAHTAXIB

2.3. Korymxka-MoTok SIBuIIa €eKTPOMArHiTHOT 2-15*
JJ11 BUBUEHHS MarHiTHOTO MOJISl CTPYMY, B3a€MO/I1i KOTYIIKH 31 CTPYMOM 1 MarHiTOM, |1HIYKIi

JOCTIPKEHHS SBUIIA eEKTPOMArHiTHOI 1HAYKIII].

JpoTsiHUIT KOHTYp, HAMOTaHUM Ha MjIacTMacoBUi kKapkac. Omip KOTYHUIKH TPUOIU3HO

10 Om

2.4. KoMnjieKT MarHitiB mradoBux SIBuIIa e1eKTPOMarHiTHOI 2-15*
Hamarniueni craiabHi OpycKH NPsMOTiHIHHOT popMu 3 ABOKONIpHUM (hapOyBaHHAM -  |[IHIYKIIT

2

2.5. IlinkoBonoai0OHMIT MarHiT SIBuIna eneKTpoMarHiTHOl 2-15*
Hamarniuenuii cranpHuii Opycok miKoBOMOAIOHOT (OpMU 3 ABOKOJIPHUM IHIYKIIT

¢bapOyBanHsM - 1

2.6. Ilpnaan 11 BUBYCHHS 32J1€KHOCTI ONIOPY MeTAJIy Bill TEeMIIepaTypH Bu3sHaueHHs TeMIiepaTypHOIo 1

[Ipunazn y BUTIsAAl KOTYUIKU-TIPOBITHUKA, 1110 PO3MILIEHUH Yy TOCYIUH1 s

koe(irieHTa ornopy Meranmy
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|33.HOBH€HH51 11 TapsIY0K0 BOJOKO

2.7. PeoctaTu 1adopaTopHi

A) PeoctaTu j1adopaTopHi HA KepaMiYHOMY KapKaci 10B:KUHOI0 He MeHIe 10 cMm,
MAaKTh He MeHIIe 3 KJem:

peocTart J1adopaTOPHHUI 3 MAKCUMAJIBHUM OIopoMm Jipoty 4 - 10 Owm - 1;

peocTar 1abopaTopHuil 3 MaKCUMabHUM oropoM Apoty 20 - 50 Owm - 1;

peocTart J1abopaTOpHHI 3 MakCHMaIBHUM oropoM sipoty 100 - 300 Om - 1

Jocmiau 3 eneKTpuKkH 3i
3MIHHUM OTIOPOM

2-15*
2 -15*
2-15*

2.8. Ha6ip npoBinnukis B i30Js1ii:

OaratoXwibHa Miab TIepepizoM Bia 1 Mm 2 saranbHa TOBIIMHA Big 3 MM, Tin "OaHnaH"
3 MOKJIMBICTIO TIPUEIHAHHS 1HIIOTO MPOBiTHUKA 3 TOPLIEBOI CTOPOHU IITETICEIIS:
nosxxuHa 0,25 m - 1;

qopxkuHa 0,5 M - 1;

nosxuna 0,75 m - 1;

JopxkuHa 1,0 M - 1;

Konbopu cuniii Ta uepBoHMii. MOXIUBICTh MPUEAHAHHSA JI0 YCIX KIIEM IITEICEIbHUX
MIPOBITHUKIB 5 MM

2 -15*

|VI. Onrtuka Ta atomHa ¢iznka

1. lemoucTpaniiine
o0JIafHAHHSA

1.1. Ha6ip "I'eomeTrpnuna ontuka'

J103BOJIsSI€ IPOBOJUTHU Ta J€MOHCTPYBATH €KCIIEPUMEHTH 3 T€OMETPUYHOT ONTHKH
Oe3rocepeIHbO Ha MeTajeBlN KJIacHIM o abo Ha crerianbHii MardiTHIN maHeni.
Habip mictuTs:

€JIEMEHTH 3 MarHiTHUM KPIiTUICHHSIM - 2;

OCBITIIIOBaUl 3 MarHITHUM KPIIJICHHSM - 2;

MIPU3MH aKPHJIOBi a00 CKIISIHI pO3MipoM He MeHIe 15 cm - 2;

JIH3HU - 2;

MyCTOTLJIa KpyTila ONTHYHA KIOBETA 3 IPa/lylOBaHHSAM Ta MarHiTHUM KPIIUIEHHSM - 1;
MIPO30pi MOJIENi ONTHYHUX O00'€KTIB - 1;

n3epkaiio - 1;

CBITIIO(IBTPH - 3;

MOHTAaKHE TPUCTOCYBaHHS - 1;

SILIUK 7151 TPAHCIIOPTYBAHHS Ta 30epiranHs 3 JIo)keMeHTamH - 1.

MosxnuBe 1oAaTKoBe 00JaAHAHHS

[IpsimoniHifiHE MOIIMPEHHS
CBITJIA.

BigOusauus cBiTIA.
300pakeHHs B IJIOCKOMY
JI3epKalli.

3anoMIIeHHs CBiTA.

XiJ1 IpOMEHIB y JiH3aX.
VYTBOpeHHs 300pakeHb 3a
JIOTIOMOT 010 JIIH3U

1.2. Moaejb oka

Bynoga Ta nist onTuaHUX
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Jiis nemoHcTpaiii Oy10BU OKa SIK ONTUYHOI cUcTeMH. Po30ipHa KOTITisl OKa JIFOINHH,
30ubmeHa y 5 - 10 pazis

npunanis (dporoamapar,
MPOCKIIHHUN arapaT TOIIO).
Mopneins oka

1.3. Ha0ip 3 onTuKH 1eMOHCTPALiHHUH HACTIIbHUI
OnrtuyHa 1aBa 13 IPUCTOCYBAHHAMU:
onudpoBaHa MeTajeBa peiika Ha OIOPax 3 MOXIIUBICTIO PEryJIIOBaHHS 3a NpodiiemM

CTOJTy, Ha SIKY BCTAHOBJTIOIOTHCS BC1 HEOOX1JIHI JIsl IEMOHCTpAIlli ONTHYHI JIEMEHTH.

JloBxxuHa He MeHme 1 m - 1,

KPIIUICHHS JIJIs1 ONITHYHOTO Tpriianis (peirepn) - 4;

TpUMaY IS JTiH3 - 2;

TpUMau AJis 3pa3KiB y pamiii - 2;

TpHUMaY I 3pa3KiB i3 3aTUCKa4yeM - 1,

HaO0ip 30MpaIbHUX JIH3 - 3;

Ha01p PO3CIFOBAIBHHUX JIiH3 - 2;

HaOip Tu(paKIIHHUX IPATOK - 3;

ocBiTIIOBaY - 1;

€KpaH HaIliBIpo3opuii - 1,

00'eKT U1 AeMoHcTpanii - 1;

6im3epkarno - 1;

00'ext "Kinpust Herorona" - 1;

Habip cBiTIO(IIBTPIB - 1,

HeNe abo HaniBopoBiJHUKOBUH Jla3ep HE BUILE 2 KJIacy 31 CTpYKHEM Ui (ikcarlii,
o0aiHaHUH KITI0YeM-BUMHKa4eM, 1110 3armodirac BBIMKHEHHIO Jla3epa CTOPOHHIMU
ocobamu - 1

[TpsmoniHiiiHEe MOMIUPEHHS
CBITJIA.

BinOuBauusg ciTia.
300paXkeHHs Y TUIOCKOMY
J3epKai.

3aJoMJIEHHS CBITJIA.

XiJ MPOMEHiB y JIiH3aX.
YTBOpEeHHs 300paXkeHb 3a
JIOITOMOI'OXO JIIH3H

1.4. Ha6ip nuis nemoncrpaunii '"XBHiIb0Ba onTUKa'
Cxian;

HaMiBIPOBITHUKOBHIA Ja3ep 3 OJIOKOM KHBIICHHS - 1;
npu3Ma 3i ckia "®mur" - 1,

30ipka "Kinbie HetoTona" - 1;

6inpuzma Openens - 1,

00'eKTH U151 CIIOCTEPEKEHHS MU pakii - 5;
mudpakiiitii rpatku (HaOip) - 1;

nonspoinu (Hadip) - 1;

o113epkao - 1;

CBITIIOPIIBTD - 1,

JleMoHcTparis sBUIIA
iHTepepeH1ii cBiTIIa.
JleMoHcTpalis sBUIIA
nudpakiii cBiTia.
JleMoHcTpalis sBUIIA
nmoJIsipU3aItii cBiTia.
JemoHcTparist qucnepcii
CBITJIa y IPO30PUX
cepeioBHILAX
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niH3u (Habip) - 1,
JeTa IS 3aKPIIJICHHS ONITUYHUX €JIEMEHTIB (KOMIUIEKT) - 1

1.5. Jo3umeTtp [TpunHumn il TiYUIbHUKA 1

JU1st KOHTPOJTIO pajialiitHoi 0OCTaHOBKH. 10HI3aliIHHUX YaCTHHOK.

OCHOBHI TeXHIYHI1 XapaKTePUCTUKHU: Jo3umerpu

Jiarna3oH MOTY)KHOCTI €KCIO3UIIHHOT 103H Y- 1 3-BUIpOMiHIOBaHHS, MKP/T, - HE

Byx4e Hixk 0,0 - 999; enepris y- 1 B-BunpomintoBanHs He meHie Hixk 0,1 - 1,25 MeB
2. O01aiHaHHA 2.1. Haoip nadoparopuuii "Ontuka 1" JocnimxeHHs Bi10MBaHHS 2 - 15*
s nadoparopuux | /s BUKOHAHHS Ja00paTOpHUX POOIT MMiJ] yac BUBYEHHS po3airy "I'eomerpuyHa CBITJIa 32 IOTIOMOTOIO
pooirt oInTHkKa'". IJIOCKOTO JI3€pKaia.

Habip MicTuTh: JlocnimkeHHs 3aI0MIICHHS

OCBITJIIOBAY - 1; CBITJIA.

npusma - 1; Busnadyenns ¢poxycHoi

JIiH3a 30MpalibHa - 2; BIJICTaHI1 Ta OIITHYHOI CHJIU

JiH3a po3citoBaibHa - 1; TOHKOI JTIH3H.

eKpaH - 1; CnocrepexeHHs

n3epkaiio - 1; iHTepdepentii criTIa.

3aTBOPH 13 MPOpi3aMH - 2; Crnoctepexennst qudpaxiii

JOKEPETIo KUBJICHHS - 1; CBITJIA.

Habip cBITIODIIBTPIB - 6; BusHaueHHs NOBXNUHU

MpuJIaj] s 3MILTyBaHHS KOJIbOPIB - 1; CBITJIOBOT XBHJIL.

SILIUK JIJIs1 TPAHCIOPTYBAHHS Ta 30€epiraHHs 3 JIo)keMeHTamH - 1. BuBuenHs siBuUIIa nospU3aLii

MoskuBe 10AAaTKOBE 00JIaHaHH CBITJIA.

. ” CrnoctepexeHHs T 1x |
2.2. Hao0ip sadoparopunii "Onruka 2" p Dy 2-15*
L N , |HETIepepBHOTO 1 JIIHIHYATOTO
Jlnist BUKOHAHHS JTA00paTOPHUX pOOIT IMiJl 4ac BUBUYEHHS po3aiiay "XBHUIbOBA ONTHKA'. :
o CIIEKTPiB PEYOBUHHU.
Habip mictuTs:
. ) CriocTepexeHHs] yTBOPEHHS
OCBITIIIOBAY - 1; . .
) PI3HUX KOJILOPIB, OTPUMAHHS
OIITHYHA JaBa - 1; ) )
. 61510T0 CBITJIA

JOKEPEeIIo KUBJICHHS - 1,

IQpakLiiiHi IPaTKH 3 Pi3HUM MEPIoAOM - 4;

SIIUK JUIsl TPAHCTIOPTYBAHHS Ta 30epiraHHs 3 JIo)keMeHTamH - 1.

MoxBe 101aTKOBE 00J1aIHaHHS

2.3. KomniekT ¢ororpadiii TpexiB 3apsIzKeHUX YACTHHOK JocnigxeHHs TpekiB 2-15*

I[J'IH 03HallOMJICHHS 3 METOJIaMU BUBUYCHHS TpCKiB 3apAIKCHUX YaCTUHOK, X Macu,

3apAIKCHUX YaCTUHOK 3a
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€Heprii, 3a pagiycaMu KpUBU3HU TPEKiB (32 YMOBH BiIOMOT'O MarHiTHOTO TOJIA);
aHaTI3y TPEKiB 3apsPKEHUX YACTHHOK Yy MarHiTHOMY IOJi; iAeHTUIKaIii
JOCTIKYBAaHOT YaCTHHKHU

dororpadismu

3araJiIbHOro
NPpU3HAYCHHSA

A) Iln¢pposuii Mikpockomn:
Mikpockor mpaitoe 3a NPUHIUIOM HU(GPOBOi KaMepH - 301IbIIYE 00'€KT, pOOUTH

2.4. CnekTpockon 3 HA00POM CNEKTPAJLHHUX JIAMIT CrioctepexeHHs 2-15*
OnHoTpyOHMIT 200 ABOTPYOHHI CIIEKTPOCKOM 3 HAOOPOM CHIEKTPAIBHUX JIAMII JJIS HETIePEPBHOTO 1 JIIHIHYATOTrO
BI3YaJIbHOT'O CIIOCTEPEKECHHS JIIHIHYATUX CHEKTPiB; BUMIPIOBaHHS JOBXHH XBHIIb CIIEKTPiB PEYOBUHU
BHUIIPOMiHIOBaHHS ra3iB. Hanpyra sxxusnenns ~ 220 B, 50 I'u; po6oui ra3u: apros, Ar
+ Hg, Ar + ZnS (a6o ixmi)
\VIL Acrponomis
1. lemoncrpaniiine |1.1. Ilpuaagu, moaesi Temypii 1
o0JIafHAHHSA A) Teaypiii:
pyxoma MoJiesb, IO IEMOHCTPYE pyX 3emiri HaBkoio CoHIst Ta pyx Micsis HaBKOJIO
3emuti. Mae mincBiTky Mojen CoHIs Ta orudpoBaHuii TiMO po3MileHHs 3eMITi 3a
MICALISIMUA POKY
b) Moaeasn "ConsiuHa cuctema'': Monens "Constuga cucrtema" 1
nemMoHcTpye OynoBy COHSIUHOT CHCTEMHU 1 Aa€ ysBJIeHHS po po3mip CoHIs, ycixX
rianeT COHSYHOI CUCTEMH 1 MPUOIU3HY BiJICTaHb KOXHOI TuTaHeT Bij CoHIIs, iX
micie B CoHsIuHIl cUCTEMI
B) OnTuyHmii Teaeckon: OnTUYHUHN TEIECKOTI. 1
aneprypa Teneckona 200 MM, cBiTiOCcHIA 6. Buuenns Buaumoro
Cknan: 30psiHOTO Heba
ontuyHa Tpyba cuctemu HptoToHa Ha MoHTYyBaHH1 JloOcoHa - 1,
OKYJISIpH - 2
I') Pyxoma kapra 30psiHOro He0a: PoGota 3 kapTot0 30psTHOTO 1
MpUCTpiH Ams opieHTanii Ha HeO1 y [IiBHIUHIN miBKYIIi Heba. [lonokeHHs cBITUI Ha
HebecHiii chepi.
ExBaropianbHi cuctemMu
HeOeCHUX KOOpIUHAT
|VIII. JlonaTkoBe 0012 THAHHA
1. OdnnagHanHs 1.1. lIpuaagu 1
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3HIMKH ¥ Tepesiae Ha KOMIT'IOTep, /1€ 3a JI0TIOMOTOI0 CIEeIialli30BaHOT0 IMPOTrPAMHOTO
3a0e3revyeHHs] MOYKHA IIPOBOIUTH JAOCIIKCHHS B PEXKHMI PETFHOTO Yacy Ta
apxiByBaTH OTpuMaHi pe3yabTartu. [Ipamroe y pexxumi Beb-kaMmepu, MiKpOCKOIIa 3
MOXJIMBICTIO BUMIPIOBATH JIiHIKMHI BEIMYUHU

b) Hudposuii poroanapar:

MIpaIoe y pexumi mudpoBoro goroamapara Ta Bigeokamepu. J[03Bosse MPOBOIUTH
MOKaJIPOBY Ta cepiiiHy POTO3MOMKY, 3MIMCHIOBATH MBUJIKICHY B1JICO3HOMKY 3
9acToTO0 KajpiB a0 600 k/c.

Mae BOynoBanmii orocnanax

B) ®oTomraTus:

3abe3neuye KpimieHHs nudpoBoro (Gotoamnapara 3a JOIOMOTOK CTaHAAPTHOL
T'BHHTOBO{ Pi3b0H.

Mae perysiaboBaHUil MaliJaHYMK JUTsSI KPITUICHHS.

3abe3mneuye BcTaHOBIICHHS (DOTOANapara Ha BUCOTI HE MeHIe | M

I') MarniTHuii nepemMimnyBady 3 migirpisom:

JUTSL TIEpEMIITYBaHHS PiIMH Y CKIITHUX KOJIOax 3a JIOTIOMOTOI0 00€pPTOBOTO SKOPS, 1110
IPUBOAUTHCS Y JIIFO0 OIOCEPEKOBAHO Yepe3 PyXOMMI MarHiT B OCHOBI IIepeMillyBayda
3 PEryJIbOBaHOIO IIBUJIKICTIO OOEpTaHHS SIKOPSI Ta MIAIrPIBOM MOBEPXHI 10
TeMneparypu He Buie 120° C

I llugpoBa J0KyMeHT-Kamepa:

3abe3mneuye:

JIEMOHCTPALIII0 TJIOCKUX JOKYMEHTIB (Ianepu, KHUXKKH, )KypHaiI) opMaToM He
MeHIe A4, a TakoX 00'eMHUX MPEIMETIB, KPUXKUX 00'€KTIB TOIIO 0€3 MOoNepeHbOro
CKaHyBaHHS;

BUBEJICHHS 4ITKOT0 300pa)KeHHs B YMOBAX OCBITJIEHOI LIKIIBHOT ayAUTOPiT 3
MO>KJIUBICTIO aBTOMaTUYHOTO (POKYCYBaHHS Ta PEryJIOBaHHS MiJICBITKM poO0Y0i 30HI
KaMepH.

[ToBHOKOIILOPOBE 300paKEHHS 3 TOKyMEHT-KaMEPH BUBOJNUTHLCS B PEKUMI OH-JIAHH Ha
KOMIT'IOTep BUuTENs ab0 Ha MpoeKTop. JJokyMeHT-kamepa Mae OyTH CYMICHOIO 3
OTIEPAIITHOI0 CHCTEMOIO Ha KOMIT'FOTEP1 BUMTES Ta MIAKIIOYATUCS IO KOMIT'TOTEpa
BUUTElNs a00 mpoekTopa 3a gornomoror USB-inTepdeiicy

1) KommuekT esiekTpo3ade3nedenns jJadoparopunii KEJI-36/42:
3a JOTIOMOT'0I0 KOMILIEKTY B110yBa€eThCsl IepeTBOPeHHs 3MiHHOI Harpyru 220 B B

Jlns 3a0e3neueHHs
€JIEKTPOKUBIICHHS TIPUJIaIiB,
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Hanpyry 36 B Ta nogaua octaHHBOT 10 pOOOYHX Micllb Y4YHIB, 110 3a0e3meuye
0e3I1eYHICTh BUKOHAHHS BUIIE3a3HAYCHUX POOIT.

Ckuan:

HaBYaJIbHUI IINT )KUBJICHHS - 1,

JIHIS )KUBJICHHS IIUTA BiJ Mepexi 3MiHHOi Hanpyru 220 B - 1,

JIIHISI )KUBJICHHSI HABYAJIbHUX MICIIh Ta p0O0YOro MicIls 3MiHHOIO Hanpyrow 36 B - 3,
JHIS )KUBJICHHS poO0YOro MICIs BUMTENS 3MiHHOIO Hanpyroto 220 B - 1

YCTaHOBOK, €JIEKTPOCXEM TpHU
MPOBEACHHI IEMOHCTPAIlIMHAX
JOCHiTiB, PPOHTATIBHUX
nabopaTOpHHUX POOIT,
MPAKTUKYMIB,
(baKyIbTaTUBHUX 3aHATh

11. Hudpose BuMiproBaibpHe 00JIaAHAHHS, IPUIAAN 3arajJbHOTO MPU3HAYECHHS, ITOCY/]] 3aTalbHOTO MPU3HAYEHHS, 00JIaHaHHS Ta MOCY/ 3arajlbHOTO Ta CIELiaIbHOTO
MpU3HAYCHHS, KOJEKIii, Mozaemni, Habopu, rpadiuHi Ta JpyKoBaHI 3acoOM, peaKTHBH, BHTPATHI MaTepiain JuUis KabiHeTy XiMmii NMOBHHHI BiAIIOBIAaTH BUMOTaM,

HaBeJICHUM Y Ta0iuIi 6:

Tabmuus 6
Hassa TexHiuHe 3aBJaHHSA JeMoHcTpamii Ta KisnbkicTs
3aco0y/001agHaHHSA JabopaTopHi podoTn
(3a HAaBYAJILHOIO
NPOrpamMoo)
| 1 2 | 3 4
I. Hu¢pose BuMiproBajibHe 00,12 JHAHHSA
1. lu¢pose 1.1. lnpposuii BUMiproBaJbHNH KOMII'IOTEPHUN KOMILICKC 1Js1 Ka0iHeTy ximii | [lemoHncTpanii 1
BHMipIOBaJIbHe A) Ilu¢poBuii BUMipOBaIbLHUH KOMII'IOTEPHUH KOMILJIEKC /ISl BUMTEJIS: B3aemozis xap4oBoi coau
o0J1alHAHHSA U pOBUI BUMIPIOBAIBHUI KOMI'TOTEPHUI KOMIUIEKC /715 KabiHeTy XiMii (HaTpiii riiporeHkapooHary) 3

nigkaodaerbesa 1o USB-nopty kommn'toTepa, Ma€ MOKIMBICTE O€3pOTOBOr0 Ta/abo
JPOTOBOTO croco0y mia'eJHaHHSA, 800 Ma€ aBTOHOMHMIA PEXUM pOOOTH 3
Oe3rocepeHiM BUBEICHHSAM Pe3yJIbTaTiB Ha BOYIOBaHUH €KpaH 3 MOMIIUBICTIO
MOJIAJIBLIOTO IX MepeHEeCeHHs sl 0OpOOKHU 10 OCHOBHOT'O KOMIT'IOTEpa.

Kommiekc cynpoBOoIKYETHCSI KEPIBHUIITBOM 3 €KCILTyaTarlii, METOIMIHUM
MOCIOHUKOM Ta MPOTPaMHHM 3a0€3TMeUeHHSIM.

A.1. MetoanuHuii NOCiOHUK:

METOAMYHHM MOCIOHUK 3 MPOBEJICHHS 1HTEPAKTUBHUX JIEMOHCTPALIIHHUX

OLITOM (BOJHUM PO3YHMHOM
€TaHOBOI KHUCIIOTH).

XiMI4HI peakIlii, o
CYIIPOBOKYIOTBHCS
BHUJIUICHHSM Ta3y,
BUIA/IaHHAM 0CaJly, 3MiHOIO
3a0apBIIeHHs, TIOSBOIO 3aIaxy,
TEIJIOBUM €(heKTOM.
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eKCIIEpUMEHTIB Ta 1a00paTOPHHUX POOIT 13 MOKIUBICTIO poOOTH B pexxkuMi 3 abo 6e3
I IKJIFOYCHHS 10 MepeXi [HTepHET, IHTepaKTUBHUM 3MiCTOM, (YHKITIOHATIOM JIJIs
penaryBaHHsI KOHTEHTY a00 CTBOPEHHSI HOTaTOK Ta 3aKJIaJ0K O€3MOCepeTHbO Y
MOCIOHUKY, sIKUM Tpalftoe B oneparliinux cuctemax OC Windows, ta/abo Android,
Ta/abo 10S.

MeTtoanuHmii MOCIOHUK 3 XiMil TOBUHEH MICTUTH HEe MeHIe 20 1eMOHCTpaIliiHIX
EKCIIEpUMEHTIB Ta 1a00paTOPHUX POOIT 3 BAKOPUCTAHHAM LU(POBOTO
BHMIPIOBAJILHOTO KOMITFOTEPHOT'O KOMIUIEKCY JUIsl KaOlHeTy XiMii, MaTH IHCTPYMEHTH
JUISL CTBOPEHHS BIIACHUX EKCTIEPUMEHTIB.

XapaKTepuCTUKU MPOTrPaMHOro 3a0e3nedeHHs HU(POBOr0 BUMIPIOBAILHOTO
KOMIT'FOTEPHOT'O KOMILJICKCY:

MOJKJTUBICTB 300py JTAaHUX OJHOYACHO 3 JICKUIBKOX JIATYHKIB;

MO>KJTUBICTh MATEMAaTUYHOTO OMPALIOBaHHs 310paHUX JaHUX Y BiKHI IpadikiB Ta
TaOJUIIb 13 3aCTOCYBAaHHSIM OCHOBHHX (DYHKIIN aHaJi3y rpadiYHUX TaHUX;
MOJKJIMBICTh OTPUMAaHHS CTATHCTUYHUX XaPAKTEPUCTHK OTPUMAHHX JIAHHX;
excniopt ganux B Excel Ta iHmi nporpamu;

HasBHICTH Bepciid mporpamuoro 3abesnedeHHss OC, CyMiCHUX 3 KOMIT'FOTEPOM
BUYHTEJISI/ yIHS,

iHTepdeiic mporpaMHOro 3abe3neueHHs: IOBUHEH OyTu 6araTOMOBHUM
(YKpaiHOMOBHUI Ta aHTJIOMOBHUH 1HTEep(elcH 000B'sI3K0B1)

A.2. AnanoroBo-1u¢poBuil nepersoproBay - 1:

AHanoropo-u¢ppoBuii NepeTBOPIOBayY MOBUHEH:

npatroBaty mij ynpasiainasam OC Windows, Ta/a6o Android, Ta/a6o i0S 3a
JIOTIOMOTO0 IPOTPaMHOTO 3a0€3MeYeHHS;

MaTH MiJKIIOUEHHs 1O IepCOHANbHOT0 KoMm'toTepa uepe3 USB-nopT, 6e3apoToBuii
crioci6 mia'eqHaHHSA a00 MaTH aBTOHOMHUU pexuM poOoTH 3 Oe31mocepeIHIM BUBOIOM
pe3yibTaTiB Ha BOYIOBaHUN €KpaH 3 MOXJIUBICTIO MOAAJIBILOTO iX MEepeHeCeHHs IS
00pOOKH O OCHOBHOTO KOMII'FOTEPA;

MaTH 4acToTy 3amipiB He MeHIIe 100000 Ha cexyHAy;

MaTy He MEeHIIe 4 MOPTIB ISl MAKITIOYEHHS 30BHIINIHIX JAaTYHUKIB, IKI MOXYTh
IIpalOBaTH OJJHOYACHO;

MaTu BOyZIOBaHUH €JIEMEHT JKUBJICHHS 13 MOXKJIUBICTIO TIIATPUMYBATH 3aITUC JaHUX
IIPOTATOM HE MeHIIe 12 roaus;

MaTy pO3AUTHHY 3/1aTHICTH 3aMipiB HEe MeHIe 12 OiT;

MaTH MO>KJIMBICTh aBTOHOMHOT'O HAarPOMaKEHHSI JAHUX Y BHYTPILIHIO 11aM'SITh;

BuroToBneHHs po3YMHIB.
B3aemomis ¢pocdop (V)
OKCHY 3 BOJI0T0. [ist BOAHOTO
pO3uUuHY 100yTOT pEYOBUHU HA
IHINKATOPH.

Bzaemonis KUCIOTHHX 1
OCHOBHUX OKCHJIIB 3 BOJIOIO.
XiMi4H1 BJaCTUBOCTI KUCJIOT.
XiMiuHI BIaCTHBOCTI JIYT1B.
JoOyBanHs 1 XimMiuH1
BJIACTUBOCTI HEPO3UMHHUX
OCHOB.

JoBeneHns ampoTepHOCTI
IIUHK T1APOKCHUTY.

XiMi4H1 BJaCTUBOCTI COJICH.
Bzaemogis kanbIiit okcuy 3
BOJIOIO, JTOCIIDKCHHS
JI00yTOro PO3UUHY
1HIMKATOPOM, TIPOITYCKaHHSI
BYTJIEKUCIJIOTO Ta3y Kpi3hb
PO3YMH.

Cnamoanus docdopy,
PO3UMHEHHS J00YTOro
dbocdop (V) okcuny y Teruiit
BOJI1, TOCTI)KEHHS PO3UUHY
1HUKATOPOM 1 HeUTpasizaiis
JTYTOM.

TeruioBi sgBUIIA ITiT Yac
pO34YMHEHHS (PO3YMHEHHS
aMOHI{ HITpary 1 0€3BOJTHOTO
KaJbI[ii XJTOPUAY y BOJI).
JocmikeHHs pe4oBUH Ta
iXHIX BOJHUX PO3UMHIB Ha
€JIEKTPUYHY IPOBIIHICTh
(kpucTaniyHui HATPii
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MaTH aBTOMaTUYHE PO3IMi3HABAHHS JATYUKIB,
MaTHy 30BHIIIHIN 1HAUKATOP pOOOTH

A.3. JlaTunk TemriepaTypu (30BHIIIHIN) - 2:

niana3oH: He Byxue -20° C - +120° C;

TOYHICTB: He Tipie + 2 %;

YYTJIMBUI €IEMEHT: PO3TAIIOBAHUN yCepeInHI HAKOHEUHUKA JaTUNKa;
KaJIiOpyBaHHS: HE BUMarae KajiiopyBaHHS

A.4. JlaTunk Temreparypu (Tepmornapa, 30BHIIIHIN) - 1:
nianasoH: He Byx4e 0° C - 1200° C;

TOYHICTB: He Tipmie + 3 %;

KanmiOpyBaHHS: HE BUMarae KanOpyBaHHS

A.5. latuuk pH (30BHImHIH) - 1:
BHUMIPIO€ TTOKa3HUK B Jiana3oHi He Byxue 0 - 10 pH;
TOYHICTh BUMIPIOBaHb JaTUYMKa HE MeHIIE 5 %

A.6. JlaTunk OCBITJIICHOCTI - 1:

niana3zonu: He Byxue 0 - 600 nx; 0 - 6000 nk; 0 - 150 xik;
TOYHICTB: He Tipiie + 4 %;

CHEKTpaJIbHUMN Jiana3oH: BUIUME CBITJIO

A.7. JlaTuuk THCKY - 1:

nianaszoH: He Byx4e 50 - 110 kI1a;
TOYHICTb: He ripue + 5 %;
KaJliOpyBaHHS: HE BUMarae KanOpyBaHHS

A.8. laTuuk npoBiiHOCTI (30BHIIIHIN) - 1:
BHUMIpPIO€ MIPOBIAHICTE B Jiana3oHi He Byxue 0 - 20 MCw;
TOYHICTh BUMIPIOBaHb gaT4rka He ripme 10 %

A.9. Jlatuuk konopumerpii - 1:

aHaJIi3ye CBITIJIO MPOITYCKaHHS 3pa3KiB HE MEHIIE HiXK IS 3-X TOBKUH XBUIIb
BUJIMMOTO CIIEKTPY CBITIa;

miama3oH mporyckanHs He Byxue 20 - 90 %

A.10. laT9uK-Ti9YUIBHUK Kparnemnsb (30BHIMIHIN) - 1:

paxye KUIbKICTh Kpareib Ta aBTOMaTHYHO 00'eM pIAMHM, 10 IPOMIILIA KPi3b AATYHK.

Mae OKpEeME KpiHHCHHSI A0 IITaTHBa Ta YTpUMYyBa4d JOAATKOBUX CJ'ICKTpO)IiB;

XJIOpUJI, TUCTHUIIbOBaHA BOJIA,
PO3YHMH HATPIH XJIOPHUIY,
KPUCTATIYHUH LIYKODP, PO3YHH
IYKPY, XJOPHIHA KHCIIOTA).
Peaxii oOMiHy Mix
CJIEKTPOJIITAMHU Y BOJAHHUX
pO3YMHAX.

Peakii po3knany,
CTIONTy4YeHHSI, 3aMIIIICHHS,
o0OMiHy, €K30- Ta
EHJ0TEePMIUHI peaKiiii.
3aIeKHICTh IMIBUAKOCTI
peakiiii MmeTamB (IUHK,
MarHii, 3aJ1i30) 3 XJOPUIHOIO
KHCJIOTOIO BiJ aKTHBHOCTI
METajy Ta KOHIEHTpaIlii
KHCJIOTH.

I'opinns napadiny,
BU3HAYEHHS HOro SKiCHOIO
CKJIaJTy 3a TPOAYKTaMHU
3TOPSIHHSA.

Hocmiau 3 raineposiom:
PO3YMHHICTD y BOJI,
B3aemois 3 KynpyM (II)
T1APOKCHJIOM.

Jlis eTaHOBO1 KHCIIOTH Ha
IHIUKATOPH.
Jlo6yBanns kap6oH (IV)
OKCHJLY.

INpparamist gocdop (V)
okcuay Ta kap6oH (IV)
OKCH]1y, BUTIPOOYBaHHS
PO34MHIB 1HIUKATOPOM.
XiMiuH1 BIaCTUBOCTI
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|MaKCI/IMaJII>Ha yacToTa ¢ikcarii Kpamenb He MEHIIIEe 2 Ha CEKYHIY

Al1l. JlaTuuk ByrieKkuciaoro rasy (30BHIMIHIN) - 1:
BHMIPIOE KOHIIEHTPAIIII0 MOJICKYJI B Jiana3oni He Byx4e 350 - 10000 ppm

A.12. latynk ynbTpadioneToBoro BUMPOMiHIOBaHHS - 1:
miana3oH: He meHIre 0 - 10 Br/m 2, 0-200 Br/m 2;
IOBXkMHA XBUIb: He MeHIire 290 - 390 um

A.13. JlaTuuk TemMrepaTypy HaBKOJIMIITHBOTO cepeoBHINa - 1:
temneparypa: Big -30 go +50° C;

TOYHICTB: He Tipiie + 2 %;

KaJiOpyBaHHS: HE BUMArae KajuiOpyBaHHs

A.14. JlaTuuk KUCHIO (30BHIIIHIN) - 1;
miana3oH: He Byxue 0 - 12.5 mg/LDO2, 0 - 25 % 02;
TOYHICTB: He Tipiie = 7 %

Habip xabeniB y KUTBKOCTI, JOCTaTHIN /IS IMiIKIFOYEHHS aHAIOT0BO-IIU(POBOTO
NepEeTBOPIOBAYA Ta IaTYHKIB.

KinpkicHuii ckiaa qugpoBoro BUMipIOBaIHLHOTO KOMITFOTEPHOTO KOMIUIEKCY ISt
KaOiHeTy XiMil BUBHAYAEThCS BUUTENEM, ajie Ma€ OyTH JOCTATHIM JJi1 BUKOHAHHS
JOCTIKEHb Ta 1JabopaTOpHUX POOIT, 3a3HAUEHUX Y IbOMY THUIIOBOMY HEpENiKy

b) Ludposnii BUuMiproBajJbHNi KOMII'IOTEPHUH KOMILJIEKC 1JIsl YYHS:
[Tporpamue 3abe3neueHHs Ta XapaKTepUCTUKU [IM(PPOBOrO BUMIPIOBATILHOTO
KOMIT'FOTEPHOI'0 KOMIUIEKCY AJIs1 KaOlHeTy XiMii Jisl yYHS aHaJIOT14H1 IPOrpaMHOMY
3a0€e3MeUeHHIO Ta XapaKTepUCTUKaM IIU(PPOBOrO BUMIPIOBATBHOIO KOMIUIEKCY JUIS
KaOlHeTy XiMii AJi BUUTENS.

Iepenik 1aT4nKiB y cKIaal HU(GPOBOro BUMIPIOBAIBHOTO KOMITIOTEPHOTO KOMITJIEKCY
JUTst KaO1HeTy XiMil 1711 Y9HSI BA3HAYAETHCS BUNTEIIEM BIMIOBITHO 10 BUMOT
HaBYaJIbHOI MPOrpaMu, aje Mae OyTH TOCTATHIM JUIsi BUKOHAHHS JOCHIKEHb Ta
1abopaTopHUX POOIT, 3a3HAUYEHUX Y IOMY THUIIOBOMY MEPETIKy

XJIOPUAHOI KUCIIOTH.

XiMiuH1 BJaCTUBOCTI
P0O30aBICHOT0 PO3UUHY
Cyib(haTHOT KUCIIOTH.
B3aemoist KOHIICHTPOBAHOTO
PO34MHY CyNb(aTHOI KUCIOTH
3 MiJIro (T TsToro!).
B3aemMoist KOHIIEHTPOBAHOTO 1
p030aBIEHOr0 PO3UMHIB
HITPATHOI KUCJIOTH 3 MiJJTIO
(g Tsroro!).

Jist XJIOpUIHOT KUCIIOTH Ha
KaJIbIIii KapOoHar.
B3aemonist HaTpito 3 BOJOIO i
JOCTPKEHHS YTBOPEHOTO
po3unHy QeHOIPTAICTHOM.
Bzaemogis kanbIiiit okcuy 3
BOJIOIO 1 BUTIPOOYBaHHS
YTBOPEHOTO PO3UYUHY
¢denondraseiHOM.
BusHaueHHs SKICHOTO CKJIaay
METaHy 3a MPOAYKTaMHU
3TOPSTHHSL.

BigHomneHHsT HacHUYEeHUX
BYTJIEBO/IHIB JI0 PO3YHHY
KaJliil IepMaHraHary, JyTiB,
KHCIIOT.

['opinHs eTeny, B3aeMOJis 3
OpPOMHOIO BOJIOIO, PO3YHHOM
KaJlii mepMaHraHary.
["opiHHs eTuHy, B3a€MOJIIS 3
OpOMHOIO BOJIOI0, PO3UUHOM
KaJliii IepMaHraHary.
Bignomenus 6eH3eny 10
PO3YMHY Kalliii IepMaHraHaTy.
Bignomenus 6eH3eny 10

2 -15*
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OpOMHOI BOAH.

Po3unHHiCTh QeHoy Y BOII 32
KIMHATHOI TeMIIepaTypH Ta
HarpiBaHHs.

BrnacTtuBocTi eTaHOBOT
KHCIIOTH.

[igpomni3 caxaposu.

I'iapomi3 kpoxmaito
(uesnrono3n).

JlabopaTopHi xocJaian
[TpoBeneHHS XiMIYHUX
peaxIIii.

BurotoBieHHs BOJHUX
PO3YHHIB 13 33JAHUMH
MacCOBHMH YaCTKaMHU
PO3YMHEHUX PEYOBHH.

Jlist BONHUX PO3YHHIB JIYTiB Ha
THIMKATOPH.

Bzaemogis j1yriB 3 KUCIOTaMU
B PO3UHHI.

Jlist BOMHUX PO3YHHIB KUCIOT
Ha 1HJIUKATOPH.

Bzaemogis xmopuaHoi
KHCIIOTH 3 METaJIaMH.
Bzaemogis metaniB i3 consiMu
Yy BOJHOMY PO3UHHI.
Bzaemogis coseit 3 myramu y
BOJHOMY PO3YHMHI.

Peaxiist 0OMiHY MiXK COJISIMU B
PO34HMHI.

BusiBnenns ionis I'iporeny
Ta T1IAPOKCHU/I-10HIB Y
pO3YMHAX.

BcranoBnennst mpuGIn3HOTO
3HaueHHs pH BoaM, Ty KHHX 1
KHCITUX PO3UMHIB (HATpid
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T1APOKCUIY, XJTOPUIHOT
KHCIIOTH, Xap4yoBOi 1
KOCMETHYHOT MPOAYKIIii) 32
JIOTIOMOT 010 YHIBEpPCAIbHOTO
1HAMKATOpA.

Peaxkitii oominy.

BusiBnenns kapOoHaT-ioHIB y
PO3YMHI.

BrumB monii moBepxHi
KOHTAKTy pearcHTiB,
KOHIIEHTpaIlii 1 TeMrnepaTypu
Ha MIBUKICTh PEeaKIii HUHKY 3
XJIOPUTHOIO KUCIIOTOIO.
Burorosnenns moxnenen
MOJIEKYJ BYTJIEBO/IHIB.
Busnauenns iionis H*, OH .
B3aemonis kap6on (IV)
OKCHJTY 3 PO3YMHOM KaJIbIIil
T1IPOKCUAY

BusHaueHHs1 kapOOHAT-10HIB.
[TopiBHSAHHS XiMI4HOT
aKTUBHOCTI METaJIB.

Jlis eTaHOBO1 KMCIIOTH Ha
1HIUKATOPH.

IIpakTr4ni po6oTn
[IpaBuiia 6e3nexu mij yac
po0OTH B XIMIYHOMY KabiHETI.
[Ipuitomu NOBOIKEHHS 3
71a00paTOPHUM TOCYIOM,
IITAaTUBOM 1 HArpIBHUMU
npunanamu. bynosa nmomym's.
Pozninenns neogHopigHOT
CyMIiILIi.

JloOyBaHHS KUCHIO 3 T1IpOoreH
NEPOKCHU LY, 30MpaHHs,
IOBEIEHHS 1Oro HasiBHOCTI.
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JlocimiipKeHHS BJIACTUBOCTCH
OCHOBHUX KJIaciB
HEOPraHiYHUX CHOJIYK.
Po3B's3yBanns
eKCTIIEpUMEHTAIbHUX 3a/1a4.
Peaxkiiii HoHHOTO OOMIHY M1XK
eJIEKTPOIITAMH Y BOJHHUX
pO3UMHAX.

BrnactuBocTi eTaHOBOT
KHUCJIOTH.

BusiBienHs opraiuHux
CTIOJIYK Y Xap4OBHUX
MPOJYKTaX.

JoOGyBanus xap6on (IV)
OKCH]1Y, B3a€EMOIIEPETBOPEHHS
KapOOHATIB 1 TiapOTeH
KapOOHaTiB.

BusiBnenns Kap6ony,
I'ipporeny, Xmnopy B
OpPraHiYHUX PEYOBUHAX.
BrnacTtuBocTi eTaHOBO{
KHCJIOTH.

Bunanenns 3a0pyaHeHb
OpraHigYHOTO TOXO/KEHHS 3
MOBEPXHI TKAHUHU

I1. le/l.]'lalll/l 3araJibHOro NpU3HaA4Y€¢HHs

1. llpnnagu 1.1. Ha6ip apeomerpis

AeMOHCTpaniiHi J11s1 BUBHAYEHHSI TYCTUHU PEYOBUH.

ApeomeTp Mae BUTJIS CKISTHOT TpyOKU. HuokHs yacTuHA LbOTO MpHUIIaay MpH
KaJliOpyBaHH1 3alIOBHIOETHCS IpoOoM. ['yCcTHHA piAMHN BU3HAYAETHCS 3@ JOMOMOIOI0
IIKaJK, sIKa pO3MIlleHa y BEpXHil, By3bKili yacTHHI apeomerpa. [llkana
nporpaayioBaHa y 3Ha4Y€HHI TYCTUHH PO3YMHY a00 KOHIIEHTpAIlli pEYOBHHH.
Hianazon BumiptoBarss rycturu 700 - 1800 r/mi. Jlo ckinaay HaOOpy BXOIUTH HE
MeHie 19 apeomerpin

O3HaifomieHHs 3 QI3UYHUMU
BJIACTUBOCTSIMU PEYOBUHH.
[TpurotyBaHHs po34HHY COJIi
3a/1aHOi KOHIICHTpAIIii
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1.2. Anapar s JMCTHIISILLIT BOAH [TpurotyBaHHs pO34HHIB. 1
JlJi OTpUMaHHS AUCTUIBOBAHOT BOJIU, 1110 BUKOPUCTOBYETHCS JIJISl IPOBEACHHS BuBuenus

mabopaTOPHUX JOCII/IIB, TPAKTUIHUX POOIT. €JIEKTPOTIPOBITHOCTI PO3YMHIB
[IponykTHBHICTB anapaTa He MeHIIE 4 - 5 1/roa. Anapar Mae OyTu 3a0e3reueHui

cucreMoro 3axucty Bix neperpisy TEHIB B pa3i aBapiifHOTO BiIKJIIOYESHHS BOIH,

3aTBIPHOIO APMAaTypPOIO Ta KOMILJIEKTOM CHUJIIKOHOBHX 200 TYMOBHX IUIAHTIB JIJIs

'€ THAHHS 0 MEPEkKi BOJOTIOCTAYaHHS Ta BOJIOBIIBEACHHS

1.3. Anapar aas 100yBanns rasis (Kinmna) JloOyBaHHS BOJHIO Ta 1
Bukonanwuii 31 ckina. O6'em He menme 250 mr. KoMmmiekTyeTbest ryMOBUMH a00 BYIJIEKHUCIJIOTO Ta3y B

CKJISTHUMH TIPUTEPTHMHU TPOOKaMH, OTHOXOIOBUM KPaHOM Ta TYMOBOIO a00 nabopaTopii

CHJIIKOHOBOIO TPYOKOIO

1.4. BogonarpiBau 1
Jliig HarpiBaHHs BoAM B 1abopatopHux ymoBax. O6'em Boau He MeHIe 1 11

1.5. IlnuTkKa ejileKTpUYHA 2
Jlst HarpiBaHHS PEYOBUH IIiJ] Yac MPOBEACHHS JEMOHCTPALIMHUX OCIIIIB.

Hanpyra sxusnenns 220 B, 50 ', cioxuBaHa MOTYKHICTh He MeHIe 1 kBT

1.6. LHenTpudyra JemoHcTpallist po3aiieHHs 1
JI1st po3iisieHHsT HEOAHOPITHUX CYMIIIEH. HEOJHOPITHUX CyMilen

HacrinbHa 3 MOKJIMBICTIO PETYJIIOBaHHS LIBUJIKOCTI, ane He MeHIue Hixk 2000 06/xB

1.7. T'a30BMii MaJbHUK AJ 3THHAHHSA CKJISHUX TPYOOK BurotoBieHHs 3IrHyTHX 1
JUist BATOTOBJIEHHS 3ITHYTHX Ta30B1ABIIHUX TPYOOK. ra3oBiJBIIHUX TPYOOK

OcHoBHa yacTHHA 3/]aTHA JIaBaTH BY3bKOHAIMPABIICHE MTOJIYM's; 3MiHHI OaJIOHH - HE

MeH1e 2

1.8. CnupTiBKH HarpiBaHHs pe4oBUH 3 2-15*
[Tpunax BUTOTOBJICHO 3 MMPO30POTO CKJIA 3 TUIACTMACOBOIO KPHIITKOFO [T TACIHHS BUKOPUCTAHHSM CYXOTO

MOJIyM'st Ta METaJIEBUM 00pyYeM 3 TpbOMa OMOpaMH, 110 3a1100ira€ HOBHOMY HaJILHOTO

TiepeBepTaHHIO MPUITATY 1 MOKITMBOMY BHJIMBAHHIO CITUPTY, 00 MeTalieBa OCHOBA

Kpyriaoi opMH Ha HIXKKAX Ta 3 KOBIMAYKOM JUISI CYXOT'O CITUPTY

1.9. lomka cymiMjibHa CymiHHS nocyny 2
[TnactuHa, M0 KPINUTHCS HA CTIHY HaJl PyKOMUWHUKOM Ta Mae mtupi (He meHtre 50)

1.10. Expan ¢poHoBuUii [TpoBeaeHHs XIMIYHUX 1

Jlnist po3mi3HaBaHHS KOJIbOPY PEUOBHH.

peaxiii
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|Ma€ 3MiHHUH QoH (Oinuil/90pHHUIA), TIACTaBKY/HIKKH

Jlnst TpuMaHHs IpOOIPKY I11]T Yac HarpiBaHHS.
Cxutagaetbes 3 iepeB'stHOT, MeTasieBO1 a00 MIIACTUKOBOI pyUKH Ta ABOX IUIACTHH 3

1.11. JIoTox njiacTMacoBHii 1J1s1 peaKTHBIB 2-15*
Jly1st 3amo0iraHHs MOTPAIUBTHHIO PEAKTUBIB HA POOOYE MiCIIe YUHS i Yac
MIPUTOTYBAHHS PEAKTHUBIB JJIS1 €KCTIEPUMEHTAIBHUX JOCIIIiB.
Po3wmipu - He menme 300 mm x 200 MM
1.12. Crounuk migilimajabHuit 3
Jly1st piBHOMIPHOTO ITiTHIMaHHS 00JaHaHHS Ha BUCOTY 110 20 cMm.
Po3mip mtargopmu e menmie 15 x 15 cm. KepyBaHHS CTOTUKOM 3/11HCHIOETHCS
IBUHTOBHM MEXaHI3MOM
1.13. IllTatuBy 1151 npodipok: [IpoBenenus
WTaTUB 1715 mpo6ipok I1-1 200 * 21 MM: KifbKicTh THi3J He MeHIe 6, & 22 MM - 1; | I€MOHCTpaILifHUX JOCTIiMiB. 2
mratuB Juist mpoOipok I1-1 150 * 16 MmMm; maTepian - mosinporiieH - 1; JlocimiipKeHHS BIIACTUBOCTEH 2
IITaTUB JUTsl MPOOIPOK: KUTBKICTE THI3A - 10, & rHI3g - 18 MM - 1, OCHOBHHX KJIaciB 2-15*%
LITaTUB JUJIs TPOOIPOK: KUIbKICT THi3A - 20, & rHi3g - 18 MM - 1 HeOpF?HquHX CIIOJIyK Ta 4
OpraHiuHUX PEYOBHUH.
Po3B's3yBanHs
eKCIIepUMEHTAIbHUX 33124
1.14. IllTaTus J1abopaTopHuii 3aKpimieHHs IOCyy Ta
A) lllTaTuB 1a00paTOPHUH BEeJIMKHIA: IpUIaIs MiJ] Yac MPOBEJICHHS
MacHBHa MeTajeBa OCHOBa - 1; JIEMOHCTpAIIHUX Ta 1
CTpUXKEHB CTaJeBUH, BUCOTOIO HEe MeHIe 50 cM - 1; 1abopaTOPHUX JOCIHIIIB 2-15*
My(QTH IS KpiTUIeHHS - 4,
3aTUCKay YHIBEPCAIbHUM - 2;
Kb (J Big 4 cm 1o 11 em) - 3;
b) llltaTuB 1a6opaTtopHuii KOMOiHOBaHUH MaJINIi:
mijgcraska - 1;
cTprkeHb BucoTor 20 - 30 cm - 1;
Mmy¢ra B 360pi - 3;
3aTHCKaYi - 2;
KubIte - 1
1.15. Tpumau nus npoGipok 2-15*
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BUIMKOIO 1 My(TOIO /7151 3aTHCKaHHs MPoOipkH, a00 MeTaieBa Npy>KUHHA KOHCTPYKIIis ‘

1.16. I'pymi

Jns cknagaHHs IpUCTPOIB

rpyma s mirnetok, 10 mi - 1; (pa3oM 13 mineTkamu), 3a 2
rpyuia Juis mineTok, 35 mi - 1; JIOTIOMOT' OO SIKMX 2
rpymia ajs minetok, 110 mo - 1; BUKOHYETBCS 103yBaHHS 3
rpyma Juis minetok, 210 v - 1 XIMIYHUX TIpenaparis, 2
PO34YHUHIB TOIIO
1.17. IIpo6xu rymosi Cknananss
npobka rymoBa & 14,5 mwm - 1 €KCIIEpUMEHTAIbHUX 15
npo6ka rymoBa & 16 mum - 1; YCTaHOBOK TIiJl 4ac 15
npobka rymoBa J 19 mm - 1, TpOBEACHHA 15
npobka rymona & 24 mm - 1; JIE€MOHCTPAIIMHKX, o 15
npo6ka rymosa & 29 MM - 1 1a00paTOPHUX JI0CTINIB Ta 10
npobOka rymosa J 34,5 mm - 1, MPaKTHIHHX PO6iT 10
npobOka rymoBa J 40 mm - 1 5
1.18. TpyOxu 3'eqHaHHS NPUIIA/IiB B
A) TpyOxu rymosi: €KCIIEpUMEHTAIBHUX
TpyOKa MeanuHa 3'eHYBaiIbHa & 5 MM; 1 M - 1; YCTaHOBKax 1
TpyOKa MeanuHa 3'€IHYBajIbHA &) 6 MM; 5 M - 1; 1
TpyOKa MeanuHa 3'€THYBaIbHA & 8 MM; S M - 1; 1
TpyOKa MeanuHa 3'eHYBaibHA J 10 MM; 5 ™ - 1 1
TpyOKka MeanuHa 3'eAHyBanbHa & 12 Mm; 1 M - 1, 1
TpyOKka MeanuHa 3'eAHyBanbHa & 20 Mm; 1 M - 1 1
b) TpyOku cuiikoHoBi:
TpyOKa cuinikoHoBa TexHiuyHa & 10 mm, 1 M - 1; i
TpyOKa cuirikoHoBa TexHiuHa & 20 mm, 1 M - 1; 1
TpyOKa CHITiKOHOBA TeXHIYHA & 3 MM, 1 M - 1; 1
TpyOKa CHITIKOHOBA TeXHIUYHA & 4 MM, S M - 1; 1
TpyOKa CHIIIKOHOBA TeXHIYHA &J 6 MM, 5 M - 1; 1
TpyOKa CHIIIKOHOBA TeXHiuHa &J 8 MM, 5 M - 1 1
1.19. 3aTuckaui Jnst 3aTHCKaHHS TYMOBUX 5
A) 3atuckay reunToBuil (I'opmana) merasieBmii: TpYOOK Mijl Yac MpOBEIECHHS
IOCIIIB 2-15*
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1 TpyOOoK &) He Oinbiie 8 MM;
b) 3aruckay npy:;xunuunii (Mopa)

1.20. ITocyauHa NJacTUKOBA 3 MOJIINPONiJIEHOBUM HOCHKOM 2 -15*
Jnist mpOMUBaHHS XIMIYHOTO Mocyay. €MHiCTh He MeHIe 250 mi

1.21. Hop:xuxn: MUTTS XIMIYHOTO TIOCYTy

A) iiopxuk ams konb (msmkosuit 0,5); 1

b) fiopxuk ans npobipok (manuit) & 10 mvm; 1

B) #iopxuk ans npo6ipok (cepeaniit) & 15 mm; 1

I') fiop>xuk asst mpoOipok (Bemukuit) & 33 MM 1
1.22. Minuer JleMoHCTparis: craitoBaHHs 2-15*
Jljis TpuMaHHS 3pa3KiB TBEPIUX PEUOBHUH. MPOCTHUX 1 CKIAJHUX PEYOBHH

Marepian - HepkaBiroda ctaib. JloBxkuHa He MeHIe 140 Mmm. Mae nipsiMi KiHIT

1.23. JIo:kKa 119 CHAJTIOBAHHSA CrnianmoBaHHS MPOCTHX 1 2 -15*
Jlist mpoBeIeHHsI TOCi/TiB, TIOB'SI3aHUX 13 HArPiBaHHSM 1 CHIAJIIOBAHHSIM PEUOBHH Y CKJIaIHUX PEYOBUH

nocyAauHax. BUrorosiena 3 metaiy, 3 MOJOBKEHOIO PYUKOIO JUIsI 3a00IraHHs

omikam. ["'abaputHi po3mipu He Outbme 19 x 17 x 285 MM

1.24. lInareJi: IlepenecenHs TBepaUX

A) mmatens N 2 nopuenasHOBHM, 3aranbHa JoBKKHA - 150 MM; pPEYOBHH. 3

b) mmarens N 3 nopuensHoBuit, 3aranpHa 10BxkuHA - 200 MM; Binbupanus TBepAUX peYOBUH 3

B) mmarens 13 HepkaBitouoi cTaii 2-15
1.25. unui aas TriB Pozninenns neogHopiaHOT 2 -15*
J1714 3aXOTIIEHHS TUTJIIB Ta 1HIIOTO TaOOPATOPHOTO MOCYAY (MeTajIeBi HOKUIII 3 CyMIIIi.

JIOBI'MMH PYYKaMU 1 3ITHYTUMU KIHISIMH). Hocmipkenss Gpi3uuHux 1

Hoexxuna moxe o0ytu: 160 MM, 200 MM a6o 220 MM XIMIYHUX SIBHIL]

1.26. Oxyasipu 3axucHi [IpoBeneHHs XIMIUHUX 5-30*
Jl11s 3axXUCTy ouel i yac mpoBeIeHHs 1a00paTOPHUX TOCIiAIB (BIAMOBIIHO 0 peaxiii

JCTY ta ICaHIIiH)

1.27. PykaBHYKH r'yMOBi KHCJIOTOCTIlKI 2 mapu

Jyisg po6oTH 3 pO3UMHAMU KUCIIOT.
PykaBuuku 1ymki, CTiiKi 10 Jii KUCIOT. BUKOPUCTOBYIOTHCS J1aOOpaHTOM ab0
BUYHTEJIEM
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1.28. Ha0ip eTuKeTOK-CaMOKJIEOK

Jli1st MapKyBaHHS TIOCYTy, B SIKOMY 30€piratoThCsi peaKTHBH.

Habip y Burnsai nuctiB nanepy A4 Ha CaMOKJICIOUill OCHOBI 3 HAJAPYKOBAHUMH
YMOBHUMH MMO3HAYEHHSIMH OCHOBHHX XIMIYHUX PEUOBHH Ta CIIOJYK, IO
BUKOPUCTOBYIOThCA B KaOiHeTi Ximii. KijbKicTh eTukeToK Ha nucTi Big 24 1o 40. B
Habopi 15 nucriB

MapxkyBaHHs IoCcyay 3
peaKkTuBaMu

2. Iocyn 2.1. IpoGipku ximiuHi [IpoBeneHHs XiMIUHUX
3arajibHOro A)I11-14 x 20; peaxiIiu. 500
NpU3HAYEHHS b) IT1-16 x 150; JlocaimKeHHs BIaCTUBOCTEH 500
B) I11-21 x 200 CTIOJTYK. 100
Po3B's3yBanns
eKCIIEpUMEHTAIBHUX 3219
2.2. [Taauyka cKJIsiHA 10 - 50*
Jnist po3MilIyBaHHS PiIMHY I1i]] Yac MPUroTyBanHsa po3unHiB. Josxuna 140 - 150 MM
2.3. Hab6ip ckassuux Tpyook JloGyBaHHS aMOHiaKy B 2
Jyis BiiBeIeHHS Ta3y Mij 4ac MeSKUX XIMIYHUX PEaKIlii. 1abopaTOpPHUX YMOBAX Ta
Mictuth TpyOKH mpsiMi Ta 3irHyTi mix kyrom 90° & 6 1 10 mm. JToBxkuHa TpyOOK HE  [PO3YMHEHHS HOTO y BOJI.
MeHIe 50 MM, KUIBKICTh TpyOOK B HabOpi - He MeHIue 15 BusiBnenns kap6ony,
TiJIporeny, XJopy B
OpraHIYHUX PEUYOBHHAX
2.4. IIpeamMeTHi cKeJbUS Hocnimxenns $i3uuHUX 1 100
Jlyig mpoBeIeHHS KpanelbHUX peakiiii, BUNapIOBaHHS JIE€KUIbKOX KPAIJUH PEYOBUHU. |XIMIYHUX SBHIIL
[IpsimokyTHOi popmu po3mipom He MeHlIe 24 X 74 X 1 MM
2.5. IlineTka noJinpomniieHoBa Pozninenns HeonHOpiIHOT
Jlnst BigOMpaHHs HEBEIMKHUX 00'€MIB PiIKMX PEYOBHUH IiJ1 4ac JabOpaTOPHUX JOCIIAIB |CyMIIIi. 100
Ta IPAKTUYHUX POOIT. HocnimxenHs Qi3M4HUX 1 10
JlozaTop nabopaTopHHil MEXaHIYHUI 3 HAOOPOM HAKOHEUYHHUKIB XIMIYHHX SBUII]
2.6. EMHIiCTE 11l TUCTHJILOBAHOI BOAH 1
Jlnia 30epiranHs JUCTUIILOBAHOI BOAM B JaOOPATOPHOMY MPHUMIILIEHHI.
Byrtens i3 kpaHOM y HUKHIN 4acTHHI 00'eMoM - He MeHIte 10 11
2.7. Byteab 1Jis1 po34MHIB peakTUBIB 30epiraHHs peakTUBIB JIs 20 - 50*

Jlnst 30epiranHs po34rHiB PeaKTUBIB, BAKOPUCTAHHS IT1J1 4ac MPaKTHYHUX POOIT Ta
T1abOpaTOPHUX JTOCIIIIB:

MPOBEJICHHS MPAKTUYHUX
poOIT, TEMOHCTPALIHUX Ta
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OyTenb 13 TeMHOTO cKJa 00'eMoM 125 Ml 3 By3bKUM TOpJIOM Ta IPUTEPTHUM CKIISTHUM
KOPKOM;

OyTensb 31 CBITIOrO cKiIa 00'eMoM 125 Mt 3 By3bKUM TrOpJIOM Ta IPUTEPTHM CKIISTHAM
KOPKOM;

OyTensb 13 TeMHOTo ckjia 06'eMoM 250 MIT 3 By3bKHUM TOPJIOM Ta IPUTEPTUM CKIISTHUM
KOPKOM;

OyTens 31 cBiTiOro ckia 00'eMoM 250 MIT 3 By3bKUM TOpJIOM Ta IPUTEPTHM CKIISTHAM
KOPKOM;

OyTenb 13 TeMHOTo ckja 06'eMoM 250 MII 3 HIMPOKHUM TOPIIOM Ta MPUTEPTUM CKIITHUM
KOPKOM;

OyTenb 3i CBITIOrO ckia 00'eMoM 250 MIT 3 IIUPOKUM TOPIJIOM Ta IPUTEPTUM CKIISTHUM
KOPKOM;

Oytens 3i cBiTIOTO cKia 00'eMoM 500 MIT 3 IIMPOKUM TOPIIOM Ta IPUTEPTUM CKIISTHUM
KOPKOM

1abopaTOpPHUX JTOCIIIIB

2.8. CkiIsiHKH
Jlnist 30epiranHs 3amacy roTOBUX PO34YHMHIB PEAKTHBIB Ta MIBUAKOTO iX JO3YBaHHS:
A) cKIIsHKa 3 103aTOPOM JUTs 30epiraHHs PO34nHIB 3 TYMOBUM KOPKOM, ABOMa

30epiraHHs peaKTUBIB IS
MIPOBEJICHHS MPAKTHYHUX
poOIT, IEMOHCTpPALIHHUX Ta

CKJISTHUMH TPYOKaMH, OJTHA 3 SIKUX MA€ JICTaBaTH JI0 JHA CKIISTHKH, Ta nabopaTOPHUX JTOCTi/IiB 10
KHUCJIOTOCTIHKUMH THYYKMMH TpyOkamu (nutanru 30 - 50 cm), 3aTHCcKayeMm, rpyuiero,
00'em - 1 m;
b) cxiisiHka MaTepiajibHa 3 HArBUHYYBAHUM TOPJIOM 1 IJIACTMAcOBOIO KPUIIKOI0, 20 100
MJT; 100
B) cxiisiHka MatepiajibHa 3 HArBUHUYBAHUM TOPJIOM 1 IJIACTMAcOBOIO KPUIIKOI0, 50
MIT
2.9. Kpaneasnuus llycrepa Jlist BOAHMX pO3YMHIB JIYTIB Ta 50
JI71st 0THOPA30BOTO I03YBAHHS 1HAMKATOPIB Ta 1HIIMX PO3YHHIB, 3 HOCUKOM KHUCJIOT Ha 1HAUKATOPH.

B3aemoist 1yriB 3 KHCIOTaMH

B PO3UHHI
2.10. Excuxarop 0e3 kpaHa 1

Jlyig BUCYIIyBaHHSI pEYOBHH 111l BAKYYMOM MpU KIMHATHIN TemMmepaTypi.
30BHIIIHIN AlaMeTp KpUIIKHU - 150 MM

2.11. Koaou
s bineTpyBaHHs, IPUTOTYBaHHS PO3YHHIB, BUMAPIOBAHHS, IEPETOHKH, TUCTHIIALIL
Ta CHHTE3Y B JaOOPATOPHUX YMOBAX SIK JOTIOMDKHUM MOCY/T TPH HarpiBaHHI.

[IpaBuiia 6e3neku mij yac
po6OTH B XIMIYHOMY KabiHETI.
[Ipuitomu NOBOIKEHHS 3
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Burorosneni 3i ckna rpynu TXC:
koJi0a koHiuHa Epnenmeiiepa 3 mmpokum ropiiom KH-2-200-50;

1a00paTOPHUM TOCYIOM,
ITAaTUBOM 1 HAarpIBHUMU

KoJsi0a KoHIYHa THITY KH 3 HMIIHIPUYHOIO TOPIOBUHOIO, 00'eM - 50 MIT; IpWIaJaMH. 2-20*
kos10a koH1YHa TuIy KH 3 HIIIHIpUYHOIO TOPIOBUHOIO, 00'eM - 100 mit; Bbynosa nomym's. 2-20*
KoJsi0a KoHIYHa THITY KH 3 HWITIHIPUYHOIO TOPIOBHUHOI0, 00'eM - 250 mut; JlocmiIKeHHs BIIaCTUBOCTEH 2-20*
KoJ10a KpyriogoHHa Tiuny KH 3 MUIiHApUIHOIO TOPIOBUHOIO, 00'eM - 50 MI; OCHOBHUX KJIaciB 5
KoJsi0a KpyrinogoHHa TUIy KH 3 IUIIiHAPHUYHOIO TOPIOBUHOIO, 00'eM - 250 mut; HEOPraHiYHUX CHOJIYK. 2-15*
KoJ10a MipHa JJIsl BATOTOBJICHHS PO3YMHIB TOYHO 33JjaHO0i KOHLIeHTpauii 13 pikcaHaniB |Po3B's3yBaHHS 2
(crapmapT-TUTPiB) 200 HaBaXKOK, 00'eM - 100 Mu1, KJac - 2, Ma€ NPUTEPTHIA CKISIHUK | |€KCIIEPUMEHTAIbHHX 3a/1a4

KOPOK; 5
KOJ10a MipHa JIJI1 BUTOTOBJICHHS PO3YMHIB TOYHO 33/1aHOi KOHIICHTpaii 13 ikcaHaIiB

(cranmapT-TUTPiB) 00 HaBaXXOK, 00'eM - 1000 M1, Ki1ac - 2, Ma€ MPUTEPTHI CKISTHHIMA 2
KOPOK;

K0J10a TuTocKoAoHHA THITY 11 3 MITIHIPUYHOKO TOPIOBHHOIO 1T 30UpaHHS ra3y, 2-20*
CHATFOBAHHS PEYOBHH, IPOBEICHHS 1HIIMX XIMIYHUX peakiii, 00'em - 250 mur;

K0J10a TuIocKoAoHHA THITY 11 3 MIITIHIPUYHOKO TOPIOBHHOIO, 00'eM - 500 Mt 5
2.12. Kpannu JloOyBaHHS aMOHiaKy B

Jlnia cknagaHHs pi3HUX MPUIIAJliB, allapariB, eKCIEPUMEHTATFHUX YCTAHOBOK, SIK 1abopaTopHUX YMOBax Ta

CKJIaJI0Ba YaCTHHA ra3oMeTpa PO34YMHEHHS HOTro Yy BOJI1 2

A) xpan tunry K1X-1 cryckuuit o1HOX0/10BUH, HOMIHANBHHNA O - 1,6 MM; ("dbonTan") 1

b) xpan Tuny K3X-1 3'eanyBanbuuii Tpuxo10oBuid, & - 2,5 MM

2.13. Boponkn Po3zninenns HeonHOPIIHOT

Jlns mepenuBaHHs piAvH 1 PUIBTPYBaHHSA (32 1OIIOMOI0I0 NANepoBOro GiibTpa): CyMIILI.

A) Boporka naboparopsa B - 36 x 50, J 36 mm, Bucota 50 mm; [lepenuBanHs po34NHIB 2 - 20*
B) Boporka nabopatopHa B - 56 x 80, & 56 MM, BrucoTa 80 MM; PEYOBHH 2 - 20*
B) Boponka mabopatopua B - 75 x 110, & 75 mm, Bucota 110 mMm; S
I') Boponka maboparopna B - 100 x 150, & 100 mm, Bucora 150 mm 2
2.14. Jloxxka nopueasinoa N 1 a6o Jio:kka-mmnaresib Pozninenns HeogHopigHOT 2-20*

Jlnist mepeHeceHHs] HEBEMMKUX KIJIbKOCTEH TBepAuX a0 piJKUX PEUOBHH.
Homxwuna - 120 Mm. Matepian - mopuenssa. [{j1s mnepeHeceHHs] HEBETMKUX KUTBKOCTEH
TBepauX abo pigkux peyoBruH. KoMOGiHOBaHMI OpIiensiHOBUI BUPIO

cymin

2.15. Men3ypku
Jly11 BUMipIOBaHHS 00'eMy PIAMHM, 10 HATMBAETHCS a00 BIJUIMBAETHCS y MEXKaxX
MOBHOT €MKOCTi 200 YaCTUHU €MKOCTI, Ta BiICTOIOBAHHS PiIUHU:

BurorosnenHs BogHUX
PO3YMHIB 13 3aJaHUMHU
MaCOBHUMH YaCTKaMH
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A) MeH3ypKa CKJIsiHa 6e3 HixKKH, 00'eM - 50 mur;

PO3UMHCHUX PCUYOBUH

2 - 20*

b) men3ypka ckiisina 6e3 Hikku, 00'em - 100 mi; 2

B) men3ypka ckisiHa 6e3 HixKKH, 00'eM - 500 M 1
2.16. ineTkun BuroroBneHHs po3unHiB

Jl1st BigMiproBaHHS TOYHOTO 00'€eMy piIMHHM Bij Oyab-sKOI MO3HAYKH JI0 3JTMBHOTO

KiHYMKa, BEPXHs BiAMITKAa BiJMOBIJa€ HOMIHAIbHINA MICTKOCTI:

A) minerka BUMIpIOBaJIbHA 3 MOALIKaMHU, 00'e€M - 5 MII; 3

b) minetka Mopa, 06'em - 10 mut; 2

B) nozarop naboparopHuii MexaHiuHUN 3 HAOOPOM HAKOHEUYHHUKIB 1
2.17. Crakanu [Ipaktuuna poboTa:

Jliia bineTpyBaHHs, BUIAPIOBAHHS Ta MIPUTOTYBAHHS PO3UMHIB y Ja00OPaTOPHUX Po3nisiennst HeoHOpiTHOT

ymoBax. Burortosneni 3i ckna rpymu TC: cyminri

A) cTakaH BUCOKHH 3 HOCUKOM, 00'eM - 100 mur; 2-20*
B) crakan BUCOKHIA 13 37 TMBHUM HOCHUKOM, 00'eM - 1000 mur; 1

B) crakan Bucokuii 3 HOcuKoMm, 00'em - 150 mu; 5-30*
I') ctakan Bucokuii 3 Hocukom, 06'em - 400 mi; 5)

I) crakaH BUCOKMI 3 HOCHUKOM, 00'eM - 50 Mit; 10 - 50*
J1) ctakaH BUCOKHUH 3 HOCHKOM, 00'eM - 600 mit; 2

E) crakan HU3bKUII 13 3TUBHUM HOCHUKOM, 00'eM - 250 MM 5
2.18. Ctynka nopuejsiHOBa 3 TOBKAYUKOM [TonpiOHEHHS pe4OBUH 2-15*
Jlist MexaHIuHOTO MOJIPiIOHEHHS PEYOBHH.

Martepian - nopuensiHa

2.19. Hnainapu BuroroBieHHs: BOTHUX

Jlst BUMiproBaHHs1 00'eMy piJIMHU, IO HAJTMBAETHCA a00 BIUIMBAETHCS Y MEXKAX PO3YHHIB 13 33JJaHUMU

MOBHOT €MKOCTi 200 YaCTUHHU €MKOCTI IMITIHIpA: MaCOBHUMH YaCTKaMH

A) nuniHap MipHHUH 3 HOCUKOM, 00'eM 100 mi; PO3YMHEHUX PEYOBUH. 2-15*
b) nuninap mipHuii 3 HocukoMm, 00'em 250 m; Po306aBneHHs pO3UYHHIB. 2-15*
B) muningap mipHuit 3 Hocukom, 00'em 500 M BumiproBaHHs rycTuH 2

PEUYOBUH apeOMETpaMH.
JloOyBaHHS KUCHIO 3 T1IpOoreH
NEPOKCHU LY, 30MpaHHs,
IOBEIEHHS 1Oro HasiBHOCTI.
BuroroBneHHs BOAHUX
PO3YMHIB 13 33JAaHUMH
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MAaCOBHUMMH YaCTKaMH
PO3UUMHCHUX PCYOBUH

2.20. Yami
J1j1s BUITaproBaHHS YaCTKOBOT'O 200 JI0 CyXOro 3aIUIIKY, KpUCTaIi3aIlil:
A) vama kpuctanizariiina Tuny 174/2000. Moyxe BUKOPUCTOBYBATHUCH ITiJT Yac

JlemoHcTparis 30upaHHs
KHUCHIO BUTICHEHHSIM IOBITPS
Ta BUTICHEHHSIM BOJIH.

30upaHHs ra3iB METOJIOM BUTICHEHHS BOJH, 00'eM - 2000 mut; JleMoOHCTpaIlis TETJIOBUX 1
b) wamra kpucramizaniiina tumy 174/3500. Mosxe BUKOPHUCTOBYBATHCH JIJISt e(heKTIB IpH PO3UYNHEHHI
O0XOJIOMKEHHS BOIOI0 200 1h040M, 00'eM - 3500 mi; JIeSIKUX PEYOBHH. 1
B) wama kpucramizaniiiaa tumy 174/900, 06'em - 900 mu JoOyBaHHs KucHIO 3 rigporeH | 2 - 15*
NIEPOKCUTY, 30MpaHHs,
JTIOBEJICHHS HOTr0 HAassBHOCTI
2.21. Yamku Po3zninenns HeoxHOPITHOT
J171a BUMTaprOBaHHS YaCTKOBOTO 200 /10 CyXOro 3allUIIKY. CyMIIIi.
Martepian - mopuenisHa: Hocnimkenus (Hi3udHUX 1
A) yarika BUNaproBaJibHa KPYTiI0J0oHHA 3 HOCUKOM N 2, 06'eM - 50 mit; XIMIYHUX SIBUIIL. 2 - 15*
b) wamka BunaproBaigbHa KpyriogoHHa 3 HocukoM N 3, o6'em - 100 mu JleMoHCTparist TOpiHHS 2
OeH3eHy.
Po3zninenns HeoHOPITHOT
cymin
3. O6aagnannsa ta (3.1. AnoHx KomruiekTyroui 10 ycTaHOBOK 2
nocyx [Tputepri mmipu 14,5 JUTsI TIEPETOHKU
creniajJbHOro
NpU3HAYEHHS
3.2. linmabHa Jiiika Tuny B/l JleMoHcTparlist po3aiJIeHHs 3
J111 BiTOKpeMIIEHHS ABOX PiJIUH, 110 HE 3MINTYIOThCS (3 KolOoro Bropia s HEOJTHOPITHOT cyMmili
noOyBaHHS IeIKuX Ta3iB (xyopy, cipkoBoanio)). Konyc 29/32 TOCT 8682-93. O0'em
- 100 mn
3.3. Kos10a neperinHa 3 HUKHBOIO BiIBiIHOI0 TPYOKO10, 00'€eM 250 Mo JloGyBaHHS KUCHIO 3 TiApOreH 2

Kon0a neperinHa 3 HUXKHBOIO BiJIBITHOIO TpyOKoIo (Kosi6a Bropia). s pextudikarii
PI3HUX PiIUH NpH aTMOC(hEPHOMY TUCKY i y BakyyMmi. O6'em 250 mi

MEPOKCUTY.

30upaHHs KUCHIO
BHUTICHEHHSIM TIOBITPS Ta
BUTICHEHHSIM BOJIH.
JlobyBanHs ecTepy
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3.4. Miana cnipaab
Minnuii apit ToBIKMHOIO 1,5 MM Ta goBxuHOO 20 - 30 cM, CKpyUYeHHUH y cripalib Ha
KIiHL

Busisnenns KapOony,
I'iaporeny, Xnopy B
OpPTraHiYHUX PEUOBHHAX.
OKHCHEHHS CTIUPTY /10
aNbJIeriny

2 -15*

3.5. [lanbHMK yHiBepcaabHUA JleMoHcTpallisi criaatoBaHHS 1
JlJ11 neMOHCTpYBaHHS TOPiHHS OJTHOTO ra3zy B arMocdepi 1HIIOoro. MPOCTHUX 1 CKIQJAHUX PEYOBHH
CkustHHMM KOpITyc 3 O1YHUM BiIBOJOM 1 BHYTPIIIHBOIO Ta30B1B1IHOIO TPYOKOIO.
BepxHs yacTuHA BHYTPINIHBOI TPYOKH BUKOHAHA 13 TEPMOCTIMKOTO CKJIa
3.6. [Ipunaam nuis 1eMoHCTpauiii Ta AocainiB: JlemoHcTparis
A) mpunan A5 BUSHAYEHHS CKJIaly MOBITPSI. €KCIIEPUMEHTAIbHOTO
CritaaeTbest 31 CKISIHOTO IWUTIHpA a00 OyTiist 0e3 THA 3 KOPKOM 3BEpPXY, Y SAKHMA BCTaHOBJICHHS TTPUOIM3HOTO 1
BCTaBJISIETHCS JIOJKEUKA JIJIsl CHAIIOBaHHS pe4OBUHU. byTens Mae moainku (3a 00'eMy KHCHIO B MOBITP1
00'eMOM, HE MEHIIIE 5) Ta MOKE OMYCKATUCh Y KPUCTANTI3aliiHY Yally OUTbIIOTO
niamerpa, 00'emom He MeHIe 250 mit; JloOyBaHHS KUCHIO 3 T1ApOreH
b) mpunan nyis noGyBaHHS rasis. MIEpPOKCUTY, 30UpaHHs, 2-15*
Cknamaerbest 3 mpoOipKy 3 O1YHUM BiJIBOJIOM JIJIS T'a3iB, BODOHKH 3 JIOBTUM JIOBEIEHHS Oro HasiBHOCTI.
BiJJPOCTKOM, BCTABJICHUM Y TYMOBY IPOOKY, YalIOK-HACAIOK 3 OOPTUKAMH 1 OTBOpaMHU
B JIHI YalllOK, I'a30BiJABIHOT TYMOBOI TpyOKH, HAKOHEUHMKA, IPY>KUHHOTO 3aTHCKava. |JleMOHCTpallist 3aJeKHOCTI
[Ipu npoBeneHH1 JOCTIAIB B YAIKU-HACAIKU [TOMIIIAETHCS TBEPIA PEUOBHUHA; IIBUJIKOCTI PeaKiii MeTasiB
B) npunaz quis inrocTpariii 3aJ€XHOCTI MIBUKOCTI XIMIYHUX peakiiil BiJ yMOB. (UMHK, MarHiy, 3aiiso) 3 1
CknamaeTbes 3 IBOX MOCyAnH JIaHA0IbTa, TBOX CHIIIKOHOBHX TPYOOK 3 JBOMA XJIOPUTHOKO KUCIOTOIO BiJl
CKJISIHUMHU BOPOHKaMH Bropi i IBoMa BHU3Y. BepXHi BOpOHKH 3a1100iratoTb BUKUTY aKTUBHOCTI MeTaJy Ta
piauHU 3 TPYOOK y pasi AyKe IBUIKOTO ii MANOMY; HUKHI CIIyTYIOTh P€3€pBYapOM  |KOHIIEHTpAIIil KUCIOTH
1U1s 32a0apBIICHOT PiIMHU MPU 3aMTOBHEHHI TPYOOK MO yCiif TOBKHHI LTKAJH. . .
. . . . JlabopaTopHi nociam:
ManomerpuuHi TpyOkH 1 mocyauau JIaH0nbTa 3'€THYIOTHCS CHIIIKOHOBUMHU OKHCHEHHS. CLIADTY 10
TpyOKaMu 3 TYMOBUMHU MpoOKamMu Ha KiHIsAX. [Tpunaa 3MoHTOBaHM Ha T1aTdopmi 3 B pTy A
onr(pOBAHOIO MIKAJIOI0; peray. .
. . JleMoHCTpamiitHuii 1oCTig
I') mpunaz 17151 OKMCHEHHSI CIUPTY HAJl MIIHUM KaTai3aTopoM. *
. o OKHMICHEHHSI €TaHOJy. 1-2
CkiaiaeThbes 3 MOCYIMHU-PEAKTOPA 3 TyOYCOM 1 BIIASHOIO B TIOCYIMHY Ta30BiIBITHOIO V. .
. JleMoHCTpamiitHuii 1oCTig
TpyOKO10. Y rOpJIOBHHY MOCYJAMHU-PEAKTOPA BCTABICHA T'yMOBA POOKa 3 MiJTHOIO "Ankorectep”
cripawto. [{o cknamxy mpuiaay BXOIUTh TyMOBa T a JUTs HarHITaHHS TTOBITPS Ta .
P A /1Y HPHIIAILY BXOI ™ pyma i P JlemoHcTpatrist 100yBaHHS
KOMIUIEKT TYMOBHX TPYOOK;
ecTepy 1

I') mpunaz muist imocTpartii 3aKoHy 30€peKEHHsT MACH PEYOBUHHU.
CknaaeTbes 3 JBOX MOCYAMH JIaHA0IbTA 3 METAJIEBUMHU AY>)KKaMHU 1 BCTaBJICHHUX B
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TOPJIOBHHY MTOCYAMH TYMOBUX Mpo0OoK. I1ix yac po6oTH 3 mpuiaioM BUKOPUCTOBYIOTh
Baru. [[is imocTparrii 3aKkoHy 30epeeHHsI MaCH PEUYOBHH JIOIIIBHO BUKOPHUCTOBYBATH
1Bl nocyaunau Jlanmonbra. Y HUX MPOBOMIATH XIMIUHI PEAKIIil 3 ICKPABO BUPAKCHUMH
O3HaKaMH: 3MIHOIO KOJIbOPY, BUIJIaHHIM OCaLy

3.7. llpoGipku 1J19 n1eMOHCTPaNiii Ta 10CaixiB JeMoHcTparis gociigy, mo 15
A) ipobipka KOHIYHA HEHTpUQYKHA Oe3 MOALIOK a00 3 HUMU JIJIsl 3aCTOCYBAHHS Y UTFOCTpYE 3aKOH 30epeKeHHs
neHTpudy3i, Ma€e BIMOBIIATH TUITY LICHTPUPYTH Macy PeUYOBHUH
3.8. Crasnka JIpekceisi (IpoMuBHA) JlemoHcTpatist B3aeMOJIi1 2
Jliis IpoIlyCKaHHs ra3y 4epes piuHy, OCYIIyBaHHs ra3iB. KaJbLlii OKCHU]Y 3 BOJIOIO,
O06'em 250 mi - 1. JOCIIJKEHHS 100YTOTO
O6'em 500 mn - 1 PO3YMHY 1HAUKATOPOM,
MPOIYCKAHHS BYTJICKHCIIOTO
rasy Kpi3b po3uuH
3.9. Tepe3u TexHoXimMiuHi Jocmif, mo UTrocTpye 3aK0H 1
Jlnist ieMOHCTpyBaHHs OyJJOBU Tepe3iB Ta [yl 3BayKyBaHHS PEUOBHUH. 30epeKeHHs1 Macl PEeYOBUH
Criiika Ha TiACTaBIl 3 YCTAHOBJICHUM Ha Hill (Ha CTAJIEBUX MPH3Max) PiBHOIIIEYOBUM
KOPOMHUCJIOM 3 1HAMKATOPHOIO CTPLIKOIO 1 3HIMHUMU IIaIbKaMH.
Hianazon BumiproBans 0,05...500 r (a6o 1000 r).
UyTnuBicTh HEHaBaHTAXEHUX Tepe3iB 20 Mr.
IMabaputhi po3mipu He mente 400 x 400 x 150 MM
3.10. XonoaunbHuku Tuny XIIT JlemoHcTpanis 100yBaHHS 2
Jl511 0OMiHY Teria 1BOX MOTOKIB, OXOJIOJKEHHS Ta KOHACH ALl apy piavH: ecTepy, IpUHLIUITY poOOTH
A) 3aranpHa 1oBxuHa - 300 MM, BUKOHaHHS 3 KYJIBKOBOIO TPYOKOI0, 6 KYJIbOK; XOJIOAWJIBHUKA
b) 3aranbHa nopxuHa - 400 MM, BUKOHAHHS 3 KYJIbKOBOIO TPYOKOIO, 8 KYJIbOK
3.11. ITaTuB AJi4 MineTok i 01opeTok 1
Jl51a ycTaHOBKH, 30€piraHHs Ta CyIIiHHS MINETOK 1 OI0peToK.
Marepian: noxietuieH abo nosinpomnizieH. Moke MaTu MeTaleBy OCHOBY.
Konctpykuis nepeadavyae MOKIUBICTh 3MIHU BUCOTH PO3TAIlyBaHHS BEPXHIX JIUCKIB.
OpienrtoBHi rabaputHi po3mipu 220 x 220 x 425 mm
4. Koaekuii 4.1. Koaekuia "Boaokna" JlemoHcTpairii 3pa3KiB 1

Cxian:
3pa3Ku HaTypaJbHUX BOJIOKOH: JIbOH, 0aBOBHA, BOBHA, IIIOBK;
3pa3Ku MiHEPAITBHHUX BOJIOKOH: a30€CT, CKIIOBOJIOKHO;

I1acTMac, CHHTETUYHHUX
BOJIOKOH, Kay4yKiB
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3pa3Ku XiMIYHUX BOJIOKOH: KalpoH, JIABCaH, HITPOH, BiCKO3a;

3pa3Ku TKaHWH, BUTOTOBJICHUX 13 JAHUX BOJIOKOH;

JaMiHOBaHA BKJIAJKA, 10 MICTHThH iH(OPMAIIIFO PO BIIACTUBOCTI BOJIOKOH.
MOoKIMBHH 1HIIWHA CKJIAJ KOJEKII]

4.2. Kosekuis "MinepaJjbHi 100puBa"

HasBHiCTh 1aMiHOBaHOT BKJIAIKH, 1110 MICTHTb iH(OPMALiO PO BIACTHUBOCTI,
BHPOOHUIITBO 1 BUKOPUCTAHHS MIHEPaJIbHUX JTOOPHB.
Cxutan:

A) a3zoTH1 7100pUBa:

kapOamin (ceuoBuna) [ CONH 2) 2 ];

amoniauna ceitpa [ NH4NO 3 ];

natpieBa (Yumiiicbka) cemitpa [ NaNO 3 |;

cenitpa kanbiieBa [ Ca(NO3) 2 ;

amoHii cynbdat [ (NH 4) 2SO 4 ];

b) docdarni nobpuna:

cynepdocdar nozasiitauii [ Ca(H ,PO4) 2 - 2H 0 ];
amogoc [ NH 4(H PO ) ];

B) xamiiini go6puBa:

kamiit xmopuctuii [ KCI ];

kanii HiTpaT [ KNO 3 ] (Takox MOkHa 3apaxyBaTH 1 10 a30THUX J100pUB);
I') BamHsikOB1 JOOpHBa:

nosiomitose 6oporto [ CaCO 3 + MgCO 3 ];

I') mikpomoOpuBa:

3ami3uuit kynopoc [ FeSO 4 |;

MmarHii cyibdar [ MgSO 4 ];

J1) xomruiekcH1 1oOpuBa:

niamodocka;

HITpodoCKa;

HiTpoamodocka.

MoOKIMBHH 1HIINUHA CKJIAJ KOJIEKIT

O3HailomJIeHHS 31 3pa3KamMu
a30THUX JOOpUB.
O3zHailomJIeHHS 31 3pa3KamMu
dbochopHUX T0OPUB.
O3HailoMmJIeHHS 31 3pa3KamMu
KaJIiHHUX 100pHUB

2-15*

4.3. Kosexkuis "3pa3ku npocTux pe4oBuH"
Cknan:

MarHim;

IIMHK;

3a1130;

O3HaifomiieHHs 31 3pa3kamu
MPOCTHX PEYOBUH

2-15*
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Migp;

rpadiT;

cipka;

Opom (imiTartis)

4.4. Koaekuis "Kam'siHe Byrijiiisi i npoaykTH ioro nepepooxku' O3HaifomIieHHs 31 3pa3KamMu 2 - 15*
HasBHicTh TaMiHOBaHOT BKJIAIKH, HA AKil 300payK€HO CXeMy KOKCYBaHHS KaM'sTHOTO  |HATOIPOAYKTIB 1 MPOTYKTIB

BYTLLISL. KOKCYBaHHS KaM'sSsHOTO

Cxutan: BYT1ILISA

A) ByTULIs 1 TPOJIYKTH HOTO TIEPEpOOKHU: BYT1IISA, KOKC, KOKCOBHI ra3, aMOHIauHa

BOJIA;

b) minepanbHi 100puBa;

B) npoaykTu nepepoOku KaM'sHOBYT1IBHOT CMOJIH: TIeK, OCH3€eH, HaTaiH,

(dhenanerns, 0apBHUKHU, aH1JIiH, caxapuH, ()eHOI, IJIacTMaca;

I') roproui, BHUOYXOBi Ta OTpYyHHI pEYOBUHHM - IMITOBaHi.

MoOXIMBAH 1HIIUHA CKJIAJ KOJEKIT

4.5. Koaekuis "Kayuyk Ta npoaykTH ioro nepepooxu'' JlabopaTopHi nociam: 2 -15*
Ckian; [TopiBHSAHHS BIaCTHBOCTEH
OyTHIIKay4yK; KaydyKy i TyMH.

KpEMHIi-opraniyHui a0 CUITIKOHOBHM Kayuyk; JemoHcTpamii: 3pa3zku

CHHTETHYHUI Ta HATypaJIbHUH JIaTEKC; TTaCTMacC, CHHTETHYHHUX

HaTypaJIbHUN KaydyK; BOJIOKOH, Kay4yKiB

ryma.

MooxuBHI IHIIAH CKIIa] KOJIEKIT

4.6. Koaexuist "Meranu i cniiaBu" O3HalfomIIeHHs 31 3pa3KaMu 1

Ckian;

YaBYH;

CTaJIb;

LIMHK;

Migp;

AJFOMIHIH;

CBUHEID;

0JIOBO;

THTaH.

MookuBHi 1HIIAH CKIIad KOJIEKIT

METAJIB 1 CIUIABIB
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4.7. Koaexuis "Hadra i npoaykrtn ii nepepodxu"
Ckuan:

cupa HadTa;

OeH3UH;

TOJTy€H;

030KEpHUT;

Ha(TOBHUIA Ta3;

nerpoJieiHui edip;

OCcH3UH;

JITpOiH;

rac;

ra30iiIb 1 COJIsIp;

BazeniH 1 mapadin;

Kay4yK;

I1acT™Maca;

MasyT,

COJISIPOBE MAaclIo;

BEpETEHHE MacIIo;

MallluHHE MaclIo;

IUAJITHIPOBE Macia;

TYZAPOH;

KPEKIHr-Tac 1 KpeKiHr-0eH31H;

BKJIa/IKa 31 CXEeMOIO MEPEroHKH HadTH 1 HepepoOKH Ma3yTy.
I'oproui, BUOYXO0BI Ta OTPYIHI pEYOBUHH - IMITOBaH1. MOKIMBUH HILINN CKIa
KOJIeKIIi{

O3HaifomiieHHs 31 3pa3kamu
Ha(TOMPOMYKTIB 1 MPOAYKTIB
KOKCYBaHHS KaM'sHOTO
BYTULIIS

2 -15*

4.8. Koaekuis "Ilanuso"

HasBHICTH 7aMiHOBaHOT BKJIAJIKH, 1110 MICTUTb 1H(OPMALi0 PO BIACTUBOCTI PI3HUX
THITIB TTAJIMBA, TaTy31 1X BUKOPUCTAHHS 1 BEJTUKI POJIOBHUIIIA.

Ckunan:

JIepeBUHA;

coJoMa;

T0pO;

Oype Byris;

KaM'ssHe BYTLLIS;

aHTPAIINT;

O3HallOMJIEHHS 3 PI3HUMU
BU/IaMH MTAJIMBa

2 -15*
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TOPIOYHH CIIaHELb;
MITY4YHI BUJIU MTauBa (KOKC).
MokuBHI IHIIAH CKIIa] KOJIEKIT

4.9. Koaexuis "Ilnactmacu"
HasBHicTh 1aMiHOBaHOT BKJIAJIKH, 110 MICTUTH 1H(OPMAILiO PO BIACTHBOCTI,
BUPOOHMIITBO 1 BUKOPUCTAHHS TIACTMAC.
Ckuan:

noJlieTuiIeH (TpaHyIn);
MOJTIBIHUTXJIOPH/T,

MOJIIPOTIiJIEH (TPaHyIin);

BUPI0 13 MOJTIETUIICHY;

MOJIICTHPEH yIapOCTiiKHii (TpaHyIn);
BUPIO 13 MOJINPOMiIEHY;

BHPIO 13 TOTICTUPEHY YAAPOCTIUKOTO;
MOJIICTUPEH OJIOYHMIA (TpaHyIn);
BHPIO 13 TOTICTUPEHY OJIOYHOTO;
BHUPOOHU 13 MHOMOMICTUPEHY;
MTOJTIBIHUTXJIOPHT;

BIHIMJIACT KaJaHIPOBaHU;
MOJIIMETUIIMETAaKpUJIaT;
MiHOIOJIypeTaH;

IUTIBKA TIOJIIETHIIEHOBA;

TUTIBKA MOJIIETUIIEHOBA apMOBAHa;
TIJTiBKA TOJIBIHUIXJIOPUTHA;
TEKCTOJIIT 1 CKJIOTEKCTOJTIT.
Mo>KIUBHH 1HIINUHA CKJIAJ KOJIEKIT

[TopiBHSHHS BIACTUBOCTEH
TEPMOIUTACTUYHHUX 1

TEPMOpPEaKTUBHUX MOJTIMEPIB.

JlemoHcTparii 3pa3kiB
M1acTMAac, CHHTETUIHHX
BOJIOKOH, Kay4yKiB

2 -15*

4.10. Konexuis "Pyaun merauis'" ado "Minepann"
Cxnan:

OOKCHT;

reMaTuT;

JINMOHIT;

MIPUT;

XaJIbKOIIPHT.

MoXIMBHH 1HIINUHA CKJIaJ KOJIEKIT

O3HaifomiieHHs 31 3pa3kamu
METaIIYHUX Py

2-15*
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4.11. Konexuis "CkJio i BHpoOH 3i ckiaa"
HasBHicTh 1amMiHOBaHOT BKJIAJIKH, HA SAKIH 300pakeHO XiMI4HI (hOPMYITH 3pa3KiB,
CTajil IIMKJIIB BUTOTOBJICHHS CKJIa, TEXHOJIOT1l 0OpOOKH CKIIa JIsl OTPUMaHHSA
PI3HOMaHITHUX WOTO BHIIB.

Cxutan:

KBapIl;

Kpeunnaa;

MOJILOBUH IIIIIAT;

coJa;

MarHesur;

Oapwur;

KpioJiT;

HaTpit0 KpeMHEDTOPHU/T;

cipka i cnonyku ®epymy;

CKJIO BIKOHHE;

CKJIO Bi3€pYHKOBE;

MOJIOYHE CKJIO;

CKJIO TPHUILIEKC;

J3epKao;

OpraHiuHe CKJIO;

CKJIOHUTKA,

CKJIOCTpI4Ka;

CKJIOTEKCTOJTIT.

Mo>XIUBHH 1HIINAHA CKJIAJ KOJIEKIT

O3HaifomiieHHs 31 3pa3KamMu
MPUPOTHUX CHITIKATIB

2 -15*

4.12. Koaekuis "YaByH i cranap"

HasiBHICTh TaMiHOBAHOT BKJIAJKH, 1110 MICTUTh 1H(OpMAIIiIO ITPO BIACTUBOCTI,
BUPOOHMIITBO 1 BUKOPUCTAHHS YaBYHY 1 CTaJIl.

Ckunan:

MarHiTHUH 3aJi3HIK;

YEPBOHHH 3aJT13HSIK;

Oypwii 3ai3HIK;

KOKC;

BaITHSIK;

JIaK;

YaBYH;

O3HaifomiieHHs 31 3pa3kamMu
YaByHY 1 cTail
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BUPOOH 3 YaBYHY;
(dhepomapranernp;
bepoxpom;

CTaJIb KOHCTPYKIIIHHA;
CTaJib TOHKOJIMCTOBA;
Hep)KaBilova CTajb;

CTaJIb OI[MHKOBAHA;

BHpIO 13 YOPHOI cTaji;
BUpiO 13 3arapToBaHoOi CTAai;
BUPiO 31 CTaJi 3 MOKPUTTSIM.
MoOKIMBAH 1HIIUHA CKJIAJ KOJEKIT

5. Moneuai

5.1. MogpeJi nemoHcTpaniini

A) Moaeab aToma J1eMOHCTpaliiHa:

JUT. HAOYHOTO TPEICTaBIICHHS IJIAHETAPHOT MOJIENI aTOMA 3 MOXKIIUBICTIO BU3HAUCHHS
KUTBKOCTI YaCTHHOK (IPOTOHIB, €JICKTPOHIB HEUTPOHIB). MoJIeIb CKIIAIa€ThCS:
MarHiTHa OCHOBA, 3aKpiIlJIeHa Ha MITaTUBI a00 Ha HIXKKAX, B sKii rpadidHO BHUIICHA
o0acTh Aapa (He MEHIIE TPETUHH BiJ 3arajJbHOr0 PO3Mipy); Ha IEBHUX BIJCTaHSX Bij
SIpa HAaHECEH1 KUTbLIS - €HEPTeTUYHI PiBHI;

60 MaruiTiB Kpyryioi popmH, Ha SKMX HaHECEHI Mo3Hauku "+",
1o3Ha4KH (1o 20 MarHiTiB KOKHOTO TUILY)

, 00 JKOTHOI

JdemoHcTpAanii:

Mozeni aToMiB.
Po3wmimieHHs enexTpoHiB Ha
CHEePreTUYHUX PIBHSIX.
Kpucraniuni rpaTku pizHUX
THIIIB.

PeyoBuHM aTOMHOI,
MOJIEKYJIAPHOI Ta HOHHOL
OynoBu

b) Mopenps neMOHCTpaliiiHA KPUCTAJIYHOI IPATKH aJIMa3sy:

JUIS. IEMOHCTPYBAHHS aTOMHOI CTPYKTYPH KPUCTAJIIYHOI I'paTKH anma3zy. YopHi
IUTACTUKOBI KYJIbKH 3 OTBOpPaMH, pO3TallIOBaHUMHU MiJl KyroM 109° 28' onuH BiAHOCHO
OJIHOTO0, IJIACTUKOB1 a00 MeTaseBl CTepxkHI - "3B'A3KU" OHAKOBOI TOBXHUHU,
micTaBKa

B) Moaeab neMmoHcTpaniiiHa KPUCTATIYHOI IPATKHU rpadirty:

JUIsL IEMOHCTPYBAHHS aTOMHOI CTPYKTYPH KPUCTAJIIYHOT IpaTku rpadiTy, YOpHi
IJTACTUKOBI KYJIBKU 3 OTBOPaMH, pO3TalllOBaHUMHU M1l KyToM 120° oJluH BITHOCHO
OJTHOT'O B TUIOLIMHI, €Kl KYyJI MICTATh NEPIEeHAUKYISIPHUI OTBIp A0 MIIOLUIMHU
IHIIMX OTBOPIB, MJITACTHUKOBI CTEPKHI - "3B'A3KU" PI3HOI TOBXKUHH, ITiJICTABKa

I') Mopeas feMOHCTpaliiiHA KPUCTAJIYHOI IPATKHU HOAY:

JUISL IEMOHCTPYBAHHS MOJIEKYJISIPHOT CTPYKTYPH KPUCTATIIYHOI I'PAaTKH HOAY, 3€JIeH1
TUTACTUKOBI KYJIBKH OJIHAKOBOT'O PO3MIpY (J0MyCKarOThes "3ABOEHI" KYIbKN),
IJIACTUKOBI CTEPIKHI - "3B'SI3KHM" P13HOT TOBKHMHHU, T1JCTaBKa
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I') Moneas JEeMOHCTPaliiiHA KPUCTATIYHOI IPATKHU JIbOAY:

JUTSL ISMOHCTPYBAHHS MOJICKYJISIPHOT CTPYKTYPH KPUCTATIYHOI IPATKH JIbOy (BOJH),
4yepBoHi (O1b11 32 po3MipoM) Ta Oii (MeHIIi 32 pO3MipOM) TIACTUKOBI KYJIbKH,
IJIACTUKOBI CTEPKHI - "3B'I3KK" Pi3HOT TOBXKUHH, TT1JICTABKa

) Moaeanb neMoHcTpaniiiHa KpucTagaiyHoi rpaTku kapooun (IV) okcuay:

IUISL IEMOHCTPYBAHHSI MOJICKYJIIPHOT CTPYKTYPH KPUCTANIIYHOI IpaTKu kKapOoH (IV)
OKCH/Ty, YEPBOHI Ta YOPHI IUIACTUKOBI KYJIbKH, TUTACTUKOBI CTEPIKHI - "3B'SI3KHK",
mijcTaBKa

E) Moaeab neMoHcTpaniiiHa KpUCTAJIYHOI IPATKM HATPIil XJI0pHay:

JUTSL IEMOHCTPYBAHHS HOHHOI CTPYKTYPH KPUCTAIIYHOI I'PATKH HATPIH XJIOPHUIY
(xaM'stHOT coui), 3ereHi (O1IbII 3a pO3MipoM) Ta Cipi (MEHIII 3a pO3MipoM)
TUTACTUKOBI KYJIBKH 3 OTBOPAMH, PO3TAIIOBAHUMH ITiJ] KyToM 90°, TIIacCTHKOBI
CTEpPJKHI - "3B'I3KH" OJTHAKOBOT JIOBXKHMHH, IT1JICTaBKa

€) MojeJb 1eMOHCTPaliiiHA KPUCTAJIYHOI IPATKH 3aJ1i3a:
IUISL IEMOHCTPYBaHHS 00'€MHOIIEHTPOBAHOI CTPYKTYPH KPUCTATIIYHOI IPaTKH 3ai3a,
TUTACTUKOBI KYJIBKH OJIHAaKOBOTO KOJIbOPY, TUNIACTHKOBI CTEPXkHI - "3B'I3KK", TiIcTaBKa

7K) Moaeab neMoOHCTpaNiiiHA KPUCTAJTIYHOI IPATKH MarHio:
Jlj1 IeMOHCTpYBaHHs T'eKcaroHaJIbHOT CTPYKTYPH KPUCTAIIYHOI IPaTKU MarHito,
IUTACTUKOBI KYJIBKH OJIHAKOBOT'O KOJIbOPY, INIACTUKOBI CTEPKHI - "3B'I3KK", MiicTaBKa

3) Moaesnb 1eMoHcTpaniiiHaA KPUCTATIYHOI IPATKH Mii
JUIsL IEMOHCTPYBAHHS IPaHELIEHTPOBAHOI CTPYKTYPH KPUCTAIIUHOI I'PaTKU Miji,
IJTACTUKOBI KYJIbKH OJIHAKOBOTO KOJIbOPY, IJIACTUKOBI CTEP>KHI - "3B'3KM", MIJICTaBKa

6. Hadopu

6.1. Habip nas ckiaananis 00'eMHUX Mojaesieil MOJIeKyJT (1eMOHCTpaIliiHmii)

111 00'€eMHOTO MOJIEIIOBaHHS MOJIEKYJI HEOPTaHIYHMX 1 OpraHiyHux crnonyk. Ckias:
IJIACTUKOBI KYJIBKH 1 KPIIUIEHHS, SIK1 110 (popMi BIAMOB11at0Th KOH(DIrypariii OTBOpPIB Yy
KynbKax (WTHAPUYHI a00 mapanenernineadi). Moaeni BigoOpakaroTh TPOCTOPOBE
PO3MIIIEHHS aTOMIB Yy MOJIEKYJIaX Pi3HUX PEUOBUH 1 CIPUSIOTH (POPMYBaHHIO ySBIIEHb
po hopMy MOJIEKYIH, 130Mepito TOIo. Mojeni aTOMiB MOBUHHI MaTH KOJIHOPOBE
KOJ[yBaHHS Ta KIJIbKICTh HE MEHIIE:

Mmojeni atoMiB 'igporeny (opanxeswii) - 20,

mozeri aromis KapGory sp  (dopruii) - 6;

Mmojeni atoMiB KapOoHny sp 2 (uopHwMii) - 6;

mozeri aromis KapGomy sp 2, "GenseHoBHiA" (d0pHHif) - 6;

JemoHcTparii moenei
MOJIEKYJ BYTJIEBOAHIB
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Mmojieni atomiB KapOony sp (uopHwmii) - 2;

Mojieli aToMiB OKCUTeHy IS IBOX OJMHAPHUX a00 OHOTO MOABIHHOTO 3B'SI3KY
(OnakutHuit) - 4;

MO/ICJTi aTOMIB HITPOT€HY aMOHIa4yHOTO JIJIsi HOHY aMOHIO Ta JiJIsl HITPOrpynH (TEMHO-
CHHIii 200 (ioaeToBwHii) - 3;

Mozel aroMiB XJopy (3eneHuit) - 2;

mozeni atoMiB Cynedypy ((koBTHIA) - 1

6.2. HaOip MozeJieii aTOMIB 3i CTEPKHSAMH /I CKJIAJIaHHS MO/iesieil MOJIeKY.JI Burorosnenns monenen 2 -15*

(po3aaTkoBMiA) MOJIEKYJ BYTJIEBO/IHIB.

Jlnist MOZeTIOBaHHS MOJIEKYJI HEOpPTraHIYHUX 1 OpraHigyHuX croiyk. Ckiiaa: KoinpopoBi  |BuBueHHS iX i30MepiB,

IJTACTUKOBI KYJIBKHU - MOJIEJi aTOMIB, CTEPKHI U1 MOJICTIIOBAHHS PI3HUX BHIIB KOH(opMaIIii

3B'SI3KIB. Y MOJIEJISX aTOMIB ITiJl IEBHUM KyTOM MalOTh OyTH IPOCBEPAJICHI OTBOPH

JUISL KPIIJICHHSI CTEPKHIB, 1110 CIIPHSIE JOCATHEHHIO 11 4ac MOJEIIOBAaHHS ITEBHUX

BAJICHTHHUX KYTIB 1 HAIPaBJICHOCTI 3B'A3KiB, HEOOX1MHOT POPMH 1 CTPYKTYpH MOAETI

MoJieKyiu. Mojiesi aToMiB MOBUHHI MaTH BiJIOBIIHE KOJIHOPOBE KOTyBaHHS Ta MaTH

KUTBKICTh HE MEHIIIE:

Mozeni aromiB ['inporeny (6inuit) - 12;

Mmozeini atoMiB KapOony (dopuuii) - 6;

Mojieni aToMiB OKcureny (uepBoHwuii) - 6:

Mojieni atomiB Xiopy (6powm, Hox) (3eneHuil) - 2;

Mmojieni atoMiB Hitporeny (cuHiit) - 2;

mozeni atoMiB Cynedypy (koBTHIA) - 8;

MOJIeJIi aTOMiB OJIHOBAJICHTHOTO elleMeHTa (CipHii) - 2;

MOJIEITi aTOMIB JIBOBAJICHTHOTO eJIeMeHTa (CipHii) - 2;

MOJIeJli aTOMIB TPUBAJIEHTHOT'O eJIeMeHTa (TeMHO-Cipuil) - 2
7. 'padiuni Ta 7.1. Ta6auui Hemonctparis [epioguunoi 1
apykoBani 3acodu |A) I[lepioguuna cucreMa (KOpoTka popma): CUCTEMH XIMIYHHMX €JIEMEHTIB

JpyKoBaHa Ha OaHepH1l TKaHWHI a0 TIACTUKOBINH OCHOBI 3 KOMIUIEKTOM KpirieHHs | /1. I. MenneneeBa

po3mipom He MenIIe Hix 0,8 x 0,6 M 3 000B'A3K0BOIO 1HPOPMalli€l0: Ha3Ba €JIEMEHTA,

CHMBOJI, Ha3Ba MPOCTOI PEUOBHHH, Bi/ITHOCHA aTOMHA Maca, IOPSIKOBUH HOMeED,

HyMepallis NepioiB 1 TpyH, MO3HAUYEHHS MiArpyM, GOpMyJIN BUILUX OKCHIIB Ta

JIETKHX CIIOJIYK 3 TiJPOTE€HOM, JIETeHIa-TTOSICHEHHS

b) Ta6amust po34MHHOCTI KHCJIOT, OCHOB, COJIel | aM(oTepHUX IAPOKCUAIB Yy BusHadyeHHs1 pO3YMHHOCTI 1

Boji mpu Temneparypi 20 - 25° C:

PEYOBUH MJIA CKIIAdaHHA
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JPYKOBaHa Ha I[yITIKOMY KapTOHi a00 TUIACTHUKOBIA OCHOBI 3 KOMIUIEKTOM KPIiTUICHHS.
[Hdopmartisi: po3YMHHICTH KHCIIOT, OCHOB, COJIeH 1 aM(pOTEpHUX TiIIPOKCUIIB Y BOII
npu Temmneparypi 20 - 25° C, nerenga-nosiCHeHHs

peakiiiif HOHHOTro 0OMiHYy

B) Psii akTUBHOCTI MeTAaJTiB: BusHaueHHS MOXKIIMBOCTI 1

JTPYKOBaHUH Ha I[yITIKOMY KapTOH1 a00 IJIACTUKOBIM OCHOBI 3 KOMIUIEKTOM KPIIUICHHS. |TIepeOiry peakiii Mix

[adopmartis: enekTpoXiMiuyHHUHA Psiji HAIPYT, JeTeH/1a-TIOSCHEHHS METAaJIOM 1 KUCIIOTOIO a00
PO3YHHOM COJIi

I') EflekTpoHeraTMBHiCTh eJIeMeHTIiB IOJIOBHUX HMiArpym: BusHayeHHs NONSAPHOCTI 1

TabauI a0 psif, IpyKoBaHa(Mil) HA IYITKOMY KapTOH1 a00 IMJIAaCTUKOBIM OCHOBI 3 KOBJICHTHOT'O 3B'SI3KY

KOMIUICKTOM KpirieHHs. [HpopMaltis: eleKTpOHETaTUBHICTh SJIEMEHTIB TOJIOBHHUX

MiArpyIL, JIeTeHAa-MOsICHEHHsI. Moske MICTUTH JT0JIaTKOBY 1H(OpMAIIiI0 PO paiycu

€JIEMEHTIB TOIIO

I IpaBuiia Ge3neKd HA YPOKAX XiMii: besneka nix yac ypokiB XiMmii 1

iHpopMaris: mpaBuia OE3MEKH ITiJ] 9ac YpoKiB XiMii. Moxe MICTHTH LTFOCTpaii.

JlpykoBaHa Ha IyIKOMY KapTOHI a00 MJIaCTUKOBIM OCHOBI 3 KOMITJIEKTOM KPIIJICHHS

7.2. KomnjiekTu O3HallOMJIEHHS 3 KUTTIM Ta 1

A) KoMmieKT nopTpeTiB BUAATHUX XIMIKIB: JUSTIBHICTIO BUAATHUX BUCHUX-

MICTUTh He MeH1Ie 10 mopTpeTiB NpoBIAHUX XIMIKIB Ta IX cTUCHI GiorpadiuHi XIMIKIB

BigoMocTi. HagpykoBaHi Ha mynkomMy namnepi abo kapToHi popmaty A3

8. PeakTuBn 8.1. Ha0ip xiMiYHMX peaKTHBIB!

Habip MICTUTH MMOBHUM NEpetiK XIMIYHUX PEAKTUBIB, 1110 3aCTOCOBYIOThCS B KaOiHETI

X1Mii JIIs1 BAKOHAHHSI IEMOHCTPAIIHHUX Ta TAOOPATOPHUX JOCIIIB MPOTITOM

HaBYaJIbHOT'O POKY

AmromiHii xnopuz, 0,05 kr JloOGyBaHHS amoMiHii 1-5*
TIAPOKCHUTY 1 TOBEJICHHS HOTO
am(oTepHOCTI

AMoHiii quxpomar, 0,2 kr JlemoHcTpariist XiMiYHUX 1

peaxiiii, mo
CYIIPOBODKYIOTHCS TTOSIBOIO
3amaxy, BUAUICHHSM Ta3y,
BHITQIAHHSIM 0CaJly, 3MIHOIO
3a0apBIICHHS, TETIOBUM
edhekToM
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AmoHiit HiTparT, 0,1 kT

JleMoOHCTpallis TETJIOBUX
SIBHII] ITi]] 9aC PO3UNHECHHS
aMOHiI0 HITpaTy i 6€3BOTHOTO
KaJIBIII XJIOpUY Y BOI1

AmoHiii xnopus, 0,2 kr

JemoncTparis 1o0yBaHHS
aMOHiaKy B JJa0OpaTOpHUX
YMOBAax Ta PO3UMHEHHS HOTO Yy
Bozi ("¢donran")

AmniniH (peniramin), 100 M

B3aemonis anininy 3
XJIOPUTHOKO KUCIIOTOIO.
Bzaemogis anininy 3 6poMHOI0O
BO/JIOIO

Aprentywm (I) nitpar, 0,05 kr

Peakuiii oOMiHy Mix
EJIEKTPOTITAMH Y BOAHHUX
pO3uUuHaXx, 110
CYIPOBOJIKYIOTHCS
YTBOPEHHSM Ocajny.
BusiBieHHs XJ1I0pUI-10HIB y
po3uuHi. BusBrnenus 6pomi-
10HIB y po3uuHi. BusiBnenus
HOUA-10HIB Y PO3UUHI

Bapiit Hitpar, 0,1 kr

JeMoHcTpartii XiMIYHIX
peaxiiii, mo
CYNPOBOIKYIOThCS
BUJIIJICHHSIM Ta3y,
BHITQ/IAHHSM 0CaJly, 3MIHOIO
3a0apBIIeHHs, TIOSBOIO 3aIaxy,
TEIIOBUM e(heKTOM

benzen, 100 ma

benseH K po3YMHHUK

Bbpowm. 3anasHi amnyiau emMHicTiO He Oibie 20 M1 y KOHTeHHepi 3 MiCKOM

["opiHHs eTeny, B3aeMOJIis 3
OpOMHOIO BOJIOI0, PO3UUHOM
KaJii mepMaHraHary.

['opinHs eTuHy, B3aeMOJIS 3
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OpPOMHOIO BOJIOIO, PO3YMHOM
KaJii mepMaHTaHaTy.
BinHomienHs 6eH3eHy 10
OpOMHO1 BOIH

Byrimis aktuBoBane. Byrijis akTuBoBaHe MeIMYHE, YIIaKOBKH 10 10 mmT.

CrnantoBaHHS IPOCTHX 1
CKJIQJIHUX PEYOBUH

I'aporen nepokcun. ['iaporen nepokcua. Po3unn 30 % a6o 35 %, 100 mn

JloOyBaHHS KHUCHIO 3 T1IPOTEH
MEPOKCHU LY, 30MpaHHs,
JIOBEJICHHS HOTO HASIBHOCTI

I'minepon, 100 M

Bzaemogis rinepoiy 3
kynpym (II) rigpoxcugom.
JleMoOHCTpaIis TOCIIIiB 3
TJILEPOJIOM: PO3YUHHICTD Y
BOJI, B3aemozis 3 kynpym (II)
T1APOKCHIOM

I'minua (aminoonToBa kuciota), 0,1 xr

JloBeicHHS HAsIBHOCTI

(GYHKI[IOHANTBHUX TPYH B
aMIHOKHCJIOTax

I'moxo3a, 0,2 xr

Bzaemoist Tiroko034 3
aprenTyM (I) okcunom.

Juxnopoeran 1,2-quxiiopoeTaH (I0MmycKaeTbes 3aMina Ha xyopodopm), 0,2 i

Businenns Kap6ony,
I'iaporeny, Xnopy B
OpraHIYHUX PEYOBHUHAX

Honeunnosuit cnupt, 0,1 kr. JlomyckaeThest 3aMiHa 1€KaHOJIOM a00 1HIIUM
HAaCHYE€HHUM BUILIUM CIUPTOM (HEPO3YMHHHUM Y BO/I1)

[TopiBHSHHS BIaCTUBOCTEN
CHUPTIB Y TOMOJIOTTYHOMY
psai (pO3UMHHICTH Y BOJ,
TOPIHHS)

Etanans. Amnyna, 06'eMom He Oibine 25 M

OKUCHEHHSI METaHAIIO
(eranamnto) aprentym (1)
OKCH/JIOM.

OKHCHEHHSI METaHAJTIO
(eranamo) kynpym (II)

1-5*

http://yurist-online.org/



http://yurist-online.org/

|Fi,£[p0KCI/I,I[0M

Eranon. Po3uun, ve menme 70 %, 500 mn

JoGyBanus ereny. I'opinHs
€TEHY, B3aEMO/Iis 3 OPOMHOIO
BOJIOIO, PO3UYMHOM KalTiid
nepMaHraHary

3anizo. Ourypku abo mMaTKd TOHKOTO ApoTy - 0,1 KT Ta mopoIok (3aiizo
BisiHOBIIeHE) - 0,1 KT

Jocmimkenns Gi3ndHuX i
XIMIYHHUX SIBUILI.
JlemoHcTpatist B3aeMOJIi1
3aJ1i3a 3 CIpKOIo

2-5*

[3onponano:n (mpomnan-2-o01), S00 v

[TopiBHSTHHS BIaCTHBOCTEH
CHUPTIB Y TOMOJIOTTYHOMY
psai (pO3YMHHICTH Y BOA,
TOPIHHS).

JloOyBaHHS ecTepy

Innukaropu (cyxi). Jlakmyc - 0,05 kr, denondranein - 0,05 kr, merunopanx - 0,05 kr

JleMoHCTpaIIis 3MiHA
3a0apBJICHHS 1HAUKATOPIB y
PI3HHX CepeIoBHIIaX

Won. CrimproBuit posuns 5 % - 0,02 1

|B38,€MO)1i$I KPOXMaJTio 3 HOA0M

2 -15*

Kamiit 6pomin, 0,1 kr

BusiBiienns 6pomii-ioHIB y
PO34MHI

B3aemogis eranouny 3 riiporeH
OpomizoM

Kamiit iomun, 0,1 xr

BusiBnenns oaua-ioHiB y
PO34MHI

Kaumiit mitpar, 0,1 xr

Po3B's3yBanHs
€KCIIEPUMEHTAIbHUX 3a]a4

1-5*

Kanpuiit kap6in (auerunenin), 0,2 kr. BonoHenpoHukHa yrnakoBKa

JloOyBaHHs eTuHY KapOiJHUM
CIIOCOOOM.

['opinHs eTuHy, B3aEMOJIS 3
OpPOMHOIO BOJIOIO, PO3YMHOM
KaJliii IepMaHraHary
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Kans1iit kapbonar, 0,1 xr

Po3B's3yBanHs
eKCIIEpUMEHTAIbHUX 3a]1a4

Kaupmiit okcup, repmMeTudHa ynakoBka, 0,2 kr

JleMoHCTparlist TOPiHHSA
napaginy, BU3HAYEeHHS HOro
SKICHOTO CKJIQJIy 3a
MPOYKTAMH 3TOPSTHHSL.
[TpakTnyna podoTa:
JoOyBanns kap6oH (IV)
OKCH/Ty, B3a€MOIICPETBOPECHHSI
KapOOHATIB 1 T1IpOoreH
KapOOHaTiB.

Bzaemogis kanbIiit okcuy 3
B0J1010. [1is1 BOJJHOTO pO3YHHY
J00yTOi pEUOBUHU HA
IHIUKATOPH

Kamsmiit xmopun, 0,1 xr

He nomyckaetbes Kanbliiid XJIOpU[ reKcariapat

JleMOHCTpaIlis TEIIIOBHX
SIBULI T11]] 4aC PO3UNHEHHS
(po3unHEHHS aMOHIN HITpary i
0€3BOJTHOTO KaNbLi{ XJIOpHUIY
y BOJI1)

1-5*

Kucnotu HeopraniuHi (po34nHu):

cynb(arna kuciora, 10 % pozuun, 0,5 i;
xjaopuaHa kuciota, 10 % po3uuH, 0,5 n

JlocaimKeHHs BIaCTUBOCTEH
OCHOBHUX KJIaciB
HEOPTraHIUYHUX CIIONYK.
XiMidHI BIaCTHBOCTI
XJIOPUTHOT KUCIIOTH.
XiMidHI BIaCTHBOCTI
P030aBJIEHOr0 PO3UUHY
cynb(aTHOT KUCTOTH

1-10*

Kucnotu Heopraniuti (KOHIIEHTPOBaHi):

HITpaTHa KucioTa (TexHiuHa, macoBa yactka HNO3 ne menme 50 %), 200 n

B3aemoiisi KOHIIEHTPOBAHOTO 1
P030aBIEHOTO PO3YHUHIB
HITPaTHOI KUCIIOTH 3 MiJTIO.
JlaGopaTopuuii nocmin:
KOJIbOPOBI peakiiii OUIKiB
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Kucnoru opraniusi:

A) eraHoBa Kuciorta (xapuona), 9 % po3uun, 1 m;
b) eranoBa kucnora (ourosa ecenuis), 0,2 1;

B) numonna xucnota (xapuona), 0,05 kr

BrnactuBocTi €TaHOBOT
KHCJIOTH.

JdemMoHcTpamii:

Jlis eTaHOBOI KMCIIOTH Ha
IHINKATOPH.

B3aemoiist eTaHOBOT KUCIOTH
3 METaJIaMH, JIyTaMH

Kpoxwmans, 0,1 xr

JlabopaTopHi nocJiam:
BigHOIIEHHS KPOXMAJTIO J10
BOJIU (PO3YMHHICTB,
YTBOPEHHS KJICHCTEPY).
B3aemoist kpoxmaio 3
HOJIOM.

JleMoHcTparis Tiaposti3y
KpOXMaTO (IICITFOJIO3H )

Kynpywm (II) okena. Ilopomok, 0,1 kr

JleMoHCTparist TOpiHHS
napadiny, BU3BHaYeHHS HOro
SIKICHOTO CKIIafy 3a
MPOJYKTaMU 3TOPSHHS

1-5*

Kynpywm (II) cynbdar nenrarinpar. Migauii kynopoc, 0,5 kr

IIpakTuuna podora:
Jocmikenns Gi3nYHuX 1
XIMIYHUX SIBAIIL

Jlyru (tBepai). Hatpiii rinpokcun, 0,2 kxr, Ta Kamii rigpokcum, 0,05 kr

IIpakTnuyna podora: Peakuii
HOHHOT0 OOMIHY MIXK
eJIEKTPOJIITAaMH Y BOJHHUX
pO3UMHax

Marsiii. Omrypku, 0,05 xr

CnantoBaHHs MPOCTHUX 1
CKJIaJIHUX PEYOBHH.
['opinHs mMarHio

1-2*

Marsiii oxcug, 0,05 kr

JlocimiIpKeHHS BIIACTUBOCTEH
OCHOBHHX KJIaciB
HEOPTraHIUYHUX CIIOIYK

Marwsiit Hitpart, 0,1 kr

|HpaKTMqHa pobora: Peakuii

1-5*
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HOHHOTO 0OMiHY MiX
eNeKTPOTITaMH y BOJTHUX
po3uMHax

Marwii cynegart renrarigpar, 0,05 xr

Po3B's3yBanHs
eKCIIEpUMEHTAIbHUX 3a]1ay.

Masnras (IV) okcup, 0,05 kr

JloOyBaHHS KUCHIO 3 TiAPOTeH
MePOKCHUY, 30UpaHHs,
JTIOBEJICHHSI HOTO HAsIBHOCTI

Mins, 0,1 kr. llIMaTo4yku MiAHOTO APOTY

[TopiBHSHHS XIMIYHOT
aAKTUBHOCTI METaJiB

Harpiii anerat (eranoar), 0,2 kr

JleMoHCTpallisi BU3SHAYCHHS
SIKICHOTO CKJIaJy METaHy 3a
MPOJAYKTaMHU 3TOPSHHS

Harpiii rigporenkap6onart, 0,5 kr

Bzaemozist xap4oBoi coau
(Hatpiit rigporeHKapOOHATY) 3
OLITOM (BOJHUM PO3YHMHOM
€TaHOBOI KUCIIOTH)

Harpiit kap6onart, 0,1 kr

JlocaimKeHHs BIaCTUBOCTEH
OCHOBHUX KJIaciB
HEOPTraHIuYHUX CIIOIYK

Harpiit naypuncynsdar (noneuuncynsdar), 0,1 kr

[TopiBHSIHHS BIIaCTUBOCTEN
MMJIa 1 CHHTETMYHUX MUHHUX
3aco01B

1-5*

Harpiit metaniunuit, 0,05 xr
[[ImMaTouky MeTaIIuHOTO HATPIIO B raci B MOJIMPONIEHOBIN €MHOCTI

JemoHcTpatlist B3aeMO/Iii
HaTpito 3 BOJIOKO 1
JOCTIKEHHS YTBOPEHOTO
po3uuny peHondraneinom

Hartpiit oprodocdar, 0,1 xr

Po3B's3yBanHs
eKCIIepUMEHTaIbHUX 3a]a4

Hartpiit cynbdin, 0,05 kr

JleMoHCTparist XiMIYHUX
peaxiiiii, mo
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CYIIPOBOIKYIOTHCS
BHJIUICHHSIM ra3y,
BUIAJJAHHSIM OCaTy, 3MiHOIO
3a0apBJICHHS, TOSBOIO 3aI1axy,
TEIUIOBUM €(eKTOM

Hartpiii cynedar, 0,05 xr

JleMoHCTparist XiMIYHUX
peaxiii, mo
CYIPOBOJIKYIOTHCS
BUIIAJAHHSAM 0CaJy, TCTZIOBUM
edexTom

Harpiit xmopua, 1 xr

[TpaBuna 6e3meku mia yac
po6OTH B XIMIYHOMY KaOiHETi.
[TpuiioMu MOBOKEHHS 3
1a0b0PATOPHUM TTOCYIOM,
ITAaTUBOM 1 HAarpiBHUMU
npuinaaamu. bynosa monym's

Hikens (II) cynbdar, 0,05 kr

IIpakTuyna podora:
JlocimKeHHs BIaCTHBOCTEH
OCHOBHHMX KJIaciB
HEOpraHIuYHUX CIIOJIYK

1-4*

[MTapa¢in menuunuit, 0,05 kr

IIpakTnyna podora:
BusiBnenns kap6ony,
TiJIporeny, XJopy B
OpraHIYHUX PEUYOBHUHAX

1-4*

Caxapo3a, 0,2 xr

JlocmikKeHHsl peYOBUH Ta
iXHIX BOJHUX PO3UMHIB Ha
eJIEKTPUYHY MPOBIIHICTh
(kpucTaniyHui HATpPii
XJIOpU/, AUCTUIIbOBaHA BOJIA,
PO3UYUH HATPIl XIJIOPHULY,
KpUCTAJIIYHUHN IIYKOD, PO3UHH
IYKPY, XJIOPUIHA KUCIIOTA).
INapomni3 caxaposu
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Cipka. [Topomok cipku konoinnoi, 0,05 xr

CrnantoBaHHS POCTHUX 1
CKJIQJIHUX PEYOBHH

®enoun, 0,02 xr. ['epmeTnyHa ynmakoBKa

Po3uuHHICTh QeHOoIy Y BOII 32
KIMHATHOI TeMIIepaTypH Ta
HarpiBaHHs. JloOyBaHHS
HaTpiil peHomsTy. ButicHeHHS
(dbeHoy 3 HaTpid HEHOIATY
niero kapoon (IV) okcuny.
B3aemonis denony 3 hepym
(IIT) xmopuntom

®epym (II) cynwsdar, 0,05 kr
Honyckaetbes pepym (II) cynbdar renrarigpat

HoOyBanus gpepym (II)
rinpokeumy i pepym (I1I)
T1IPOKCUY, B3aEMOJIIS 1X 13
KHCJI0TaMU

1-5*

®epym (II) okeun, 0,1 kr

JlocmiiKeHHs BIIaCTUBOCTEH
OCHOBHUX KJIACiB
HEOPraHIYHUX CIIOJYK

®epym (II) xnopua, 0,05 kr
JlonyckaeTbes y BUIVIAI HaHOTiApaTy. ['epmeTnyHa yrmakoBka

HoOyBanns gpepym (II)
rizpokcuny 1 pepym (I1I)
T1IPOKCUY, B3aEMOIS 1X 13
KHUCJIOTaMU

®docdop yepBonuit, 0,1 kr. ['epMeTnyHa yrmakoBka

CrantoBaHHS IPOCTHX 1
CKJIQIHUX PEYOBUH
B3aemonis docdop (V)
okcuay 3 Bozoto. i BogHOTO
pPO34MHY 100YTOi pEUOBUHU Ha
IHIUKATOPH.

CnamoBanns gocopy,
PO34YHMHEHHS J00YTOro
docdop (V) okcuny y Temnin
BOJI1, TOCTIPKCHHS PO3UNHY
IHANKATOPOM 1 HEHTpamizalris
JTYyTOoM
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Hunk rpanynboBanuii, 0,1 kr. [Topomrok, 0,05 kr

Bzaemogist xmopuaHoi
KHCJIOTH 3 METAJIAMHU.
B3aemoist MeTaiiB i3 COIIMHU
y BOJTHOMY PO3YHHI.

BrumB monii moBepxHi
KOHTaKTy PEarcHTiB,
KOHIICHTpALii i TeMnepaTypu
Ha MIBUJKICTh PEAKIlil IIUHKY 3
XJIOPUTHOKO KUCIIOTOIO.
JleMoHcTpaIis 3aIeKHOCTI
IIBUIKOCTI PEaKIiii MeTasliB
(UMHK, MarHiy, 3aiizo) 3
XJIOPHUTHOKO KHUCIIOTOIO BiJT
aKTUBHOCTI METay Ta
KOHIIEHTpAIlIi KHCJIOTH

1-5*

Hunk xmopun, 0,05 xr. JlocimiipKeHHS BIIACTUBOCTEH 1-5*
OCHOBHHUX KJIaciB
HEOPTaHIYHUX CHOJYK.
JleMoHCTpallist TOBECHHS
aM(pOTEpPHOCTI IIMHK
T1IpOKCUIY
9. BurpaTHi 9.1. Bara BusiBnenns kap6ony, 2-10*
Marepiajn Bara rirpockoniuHa HecTepusbHa B HOJIMPONIJICHOBIN ynakoBui. Marepiai - TiJIpOreny, XJopy B
0aBOBHA. OpPraHiuYHUX PEYOBUHAX.
VYnakosku 1o 100 r Po3B's3yBanHs
eKCTIEpUMEHTAIBHUX 33124
9.2. JlepeB'siHi cKinkn JoBenenns HasiBHOCTI kucHio. | 30 - 100*
J1y1st BUSIBIIEHHSI KUCHIO B K0JIO1 200 mpo0ipii. JloOyBaHHS KHUCHIO 3 T1IPOTEH
Tonki AepeB'siHI MATUYKU TOBXKUHOIO 0J1n3bKo 20 cM NEPOKCHU LY, 30MpaHHs,
OBEIEHHS 1Oro HasiBHOCTI
9.3. InankaTopHuii mamnip JlocmiKeHHs BIacTUBOCTEH 2-5*

Jlnia Bu3HauenHs pH piaus.
[TanepoBi CMYKKH 3 HAHECEHUMH Ha HUX 1HAMKATOPaMH, IO 3MIHIOIOTh CBil KOJIip
3ayIe’kHO BiJ pH cepeoBuia B INIACTUKOBOMY IIHJIIHJIP1

OCHOBHUX KJIaciB
HEOPTraHIYHUX CIIONYK.
Po3B's3yBanHs
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CKCIICPUMCHTAJILHUX 3aJia4

JlJi OTpUMaHHS OCTIHHOTO CTPYMY JIJISl IOCIIJIIB 3 €IEKTPOXIMIi.
Kommnektyetbest Habopom poTiB. Buxigna Hanpyra 0 - 12 B, cuna ctpymy 10 2 A

9.4. Cyxe najbHe [TpaBuia Ge3mexu mij yac 20-50
Jlst HarpiBaHHS peYOBUH. YTIaKoBKH 110 8 a60 10 TabneTok po6OTH B XIMIYHOMY KaOiHETI.
IIpuiiomu NOBOKEHHS 3
71a00pPaTOPHUM MTOCYAOM,
IITaTUBOM 1 HATPIBHUMH
npuiagamu. bynosa momym's
9.5. dinbTpyBaILHUI NANIP Po3painennst HeoqHOPiAHOT 2-5*
JI1st po3TiJIEHHS PIAVH Ta TBEPIUX PEUOBHUH. cymiri
Tumu: "cuns crpiuka”, "Oina cTpiuka', "gyepBona ctpiuka'. [liamerp e menme 100
MM, ynakoBkH 1o 100 mit.
|III. JlonaTkoBe 00,12 THAHHA
1. O6siagnanns ta |1.1. Anapar 'opmana Crnioco6u 100yBaHHS KHCHIO 1
nocy/ Jlist IpoBeIEHHSI €JIEKTPOITi3Y BOAM:
3arajJibHoOro Ta JpKepeno noctiiHoro crpymy (12 B);
cneniajabHOro 1Ba eNeKkTpou 3 4iTkuM MapkyBanHsM ("Anox", "Karox'");
NpU3HAYEeHHS €MHICTb ISl BOJIH;
1Bl TpyOKH, ONYIIIEH]1 B EMHICTb 3 BOJIOIO;
eJIEKTPOAU
1.2. BropeTka 3 0IHOX0J0BHM KPaHOM BcranoBneHHs TOUHOT 3
J171s TOUHOTO BiAMIPIOBaHHS HE3HAYHOI KIIBKOCTI PIAMHU Ta TUTPYBAHHS. KOHIIEHTpaIlii HeBIJOMOTO
O06'em - 50 mu, mina moxiiaku - 0,1 mu, goBxkuHA - 820 MM pO3UYUHY
1.3. Boponka sa6oparopua B Bcranosnennst TouHO1 3
Jlns HamuBaHHS poO0Y0ro po3unHy y 6roperky. Hiamerp - 25 MM KOHIIEHTpaLlli HEB1IOMOT0
PO3UUHY
1.4. BonocTpyMeHeBHil Hacoc @inpTpyBaHHA Ta EPErOHKA 2
Jl1st CTBOpEHHS TPAHUYHOTO 3aJTUIIIKOBOTO TUCKY TIPH MIPOBEICHHI Pi3HUX 31 3HIKEHUM THCKOM
nabopaTopHux poOiT. CKISSHUIN NPUCTPIH, 1110 MpaItoe BiJl BOJOIPOBITHOI CHCTEMH.
OCHOBHHUM €JIEMEHTOM BHUPOOY € COILIO
1.5. JIzxepeJio skuBJIeHHA JadopaTopHe Jocniau 3 enexTpoximii 1
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1.6. Konoa bynsena

@inpTpyBaHHA 31 3HUKEHUM

O0'em - 0,2 1. THUCKOM 2
O0'em - 0,5 1
1.7. Konb6a xoniuna Tuny KH 3 nuiinapuyHoro ropjosunoo, 100 mu BceranoBiieHHs TOYHOT 10 - 15*
st GinbTpyBaHHs, BUIIAPIOBAHHS, IEPETOHKH, AUCTHIIALIT Ta CUHTE3Y B KOHIIEHTpaLlli HEB1IOMOI0
nabopaTopHUX yMOBaxX. BUKOpHUCTOBY€EThCS TIpU TUTpYBaHHI. Martepiai - CKIIO TPyIu  |pO34nHY
TXC. O6'em - 100 mn
1.8. Kon6a koniuna Tuny KH 3 nu/iiHapn4yHoI0 ropjioBuHo10, 250 M1 BceranoBiieHHs TOYHOT 5-15*
Jlst GinbTpyBaHHs, BUIIAPIOBAHHS, IEPETOHKH, AUCTHIIALIT Ta CHHTE3Y B KOHIIEHTpaLlli HEB1IOMOI'0
nabopaTOpHUX yMOBaxX. BUKOpHCTOBY€EThCS TIpU TUTPYBaHHI. Marepiai - CKIIo TpyIu  |pO34nHy
TXC. O6'em - 250 mn
1.9. Kon6a koniuna Tuny Ku 3 nuiinapuynoro ropjgosunor, 1000 ma [IpoBenenus 1
Jlnia bineTpyBaHHS, BUIAPIOBAHHS, IEPETOHKH, TUCTUIIALI] Ta CHHTE3Y B JIEMOHCTpAIIHHUX TOCITITIB
nabopaTopHux ymMoBax. Marepiai - ckio rpynu TXC
1.10. Koa6a mipHua 2 ki, 100 mu BurotoBieHHs po3unHy 3i 2 - 15*
JI1st BUTOTOBJICHHS PO3YHHIB TOYHO 33/1aHO1 KOHIICHTpALlii i3 CTaHIapT-THTPIB CTaHAApPT-TUTPIB ((ikcaHaTIB)
(dikcanamiB) a0 HaBaKOK. Mae MpUTEPTUI CKIISTHUA KOPOK
1.11. Koa6a mipHna 2 ki, 50 Mo BurotoBieHHs po3unHy 31 2-15*
JUi1sl BATOTOBJIEHHS PO3YMHIB TOYHO 337aHOT KOHIEHTpalii 13 (pikcaHamiB (CTaHAapT-  |cTaHAAPT-TUTPIB ((PikcaHaATIB)
TUTPIB) a00 HaBAXKOK. Mae mpUTEPTHI CKITHUN KOPOK
1.12. Koai6a niockogonna tumy I 3 muiiHagpuyuHo0 ropaoBuHo 500 ma [TpoBenenHs abopatopHUX 2 - 15*
Marepian - ckio rpynu TXC JIOCITIJIIB
1.13. KoJsionka agcopouiiina [Jerans npunagiB 1 NpUCTPOiB 2
Jletanb mpuiaaiB 1 IPUCTPOIB Ul AEMOHCTPALIHHUX AOCHTIIIB 13 HOTJIMHAHHSAM JUI IGMOHCTpaLiiHuX
ra3onoi0HMUX, PIAMHHKX 1 TBEPAUX PEYOBHH. TOHKOCTIHHA CKIISIHA MIOCYIMHA 3 JOCHIAIB 3 MOTJIMHAHHIM
TyOycaMu 1 HEBEIMKOIO MEPETSHKKOI0 Yy HIDKHIN 11 yacTHHI ra3onoiOHuX, pIANHHUX 1

TBEPJIUX PEUYOBHH
1.14. Jliiixa broxnepa N 1 @inpTpyBaHHA 31 3HUKEHUM 2
st pineTpyBanHs. Marepian - mopiensiHa THCKOM
1.15. MarniTHuii 3MimyBady i3 nmigirpisom IIpoBeneHHs 1

Jlyig nepeMillyBaHHs piIUH Y CKISTHUX K0J10ax 3a I0OMOT0I0 00€pTOBOI0 SIKOPSL, 10
MPUBOAUTHCS Y JIIFO OTIOCEPEKOBAHO Yepe3 PyXOMMIA MarHiT B OCHOBI

JIEMOHCTpAIIHHUX TOCITITIB
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raJIOTeHOAJIKAHIB, IKUH Ma€e peryliboBaHy IIBUJKICTh Ta MiAIrPiB MOBEPXHIi 10
temnepatypu He Buie 120° C

1.16. Ilepexia ckasiHui
Kommnekryrounii 1o xonoaunsaukis. [Ipurepti nuidpwu, 14/23 123/14

[Teperonka pedoBrH

1.17. Iletsia HiXpOMOBa 3 TaJI0reHOAJIKAHIB
Jjis ipoKaproBaHHS MIKPOJI03 PEYOBHHH

SAxicHi peakiii Ha HOHU
HATPIIO0, KaJIi0, KAJIbLIi0

1.18. Ilpunanx ajist 100yBaHHS raJIOreHOAJKAHIB

Cxian;

JIBOTOpJIa KOJI0A-peaKkTop;

MOBITPSIHAMA XOJIOTUITHHHK;

MpHUiiMad XONIOAMIBHUKA 13 3aBY>KEHOI0 HIDKHBOIO YaCTHHOIO;

ra3oBiJBiAHA TPYOKa;

KOBIAYOK.

XO0JIONWITLHUK, IPUIMAY XOJIOAWIILHUKA, Ta30B1/IBiIHA TPyOKa, KOHCTPYKTHBHO
00'enHaHi

JloOyBaHHS rajJoreHoanKaHiB

1.19. Ilpunan Ajst 100yBaHHS PO3YMHHUX PEYOBHH Y TBEPAOMY CTaHi

Ckian;

JIBOTOpJIa KOJIOA-peaKkTop;

Jifika Juis poOOTH 31 MIKITMBUMHU PEYOBUHAMU;

MOCYAMHA JUTSl PIMHHUX PEYOBHH 3 KOBMAYKOM;

KOJIOHKA peaKIfiiiHa;

JiiKa KpaneiabHa JJIsl B1/IBEICHHS Ta3iB;

MOCYAMHA JUIsl TBEPANX PEUOBHH 3 KOBIMAUKOM.

Jljig OTpUMaHHS y TBEPJIOMY CTaH1 pO3YMHHHUX PEYOBHH 13 Ta31B 1 KOHLIEHTPOBAHUX
PiLOMH y 3aMKHEHIH Ha TMOTJIMHAY cUCcTeMi 0€3 BUKOPUCTAaHHS BUTSKHUX MPUCTPOIB

IIpoBeneHHs
JIEMOHCTpAIIHHUX JTOCTIIB.
OTpuMaHHS y TBEPAOMY CTaHI
aMOHIMHUX COJIEH a30THOI,
dbocdopHoi, cipyaHoi Ta
IHIIMX KUCHOT. JleMoHcTparlis
MPUHLMITY IPOTUTOKY 1 J1i
MOTJIMHAIBLHOI KOJIOHKH TT1]T
yac BUBYEHHS TEXHOJIOT]
XIMIYHUX BUPOOHMIITB

1.20. Ilpuaan ans 1o3yBaHHS PiUH

CkusiHa kos0a (100 M) 3 mMpUTEPTUM TOpIJIOM Ta 103aTOPOM-HACAIKOI0 Ha 5 MII, B SIKY
MOTpaIuIsie piivHa MpH NepeBepTaHHi. 3BOPOTHE MepeBepTaHH J03BOJISIE HATUTH
BIIMIPSIHY KUIBKICTh PO34YHMHY Y CKIISTHKY a00 mpoOipKy

[[IBuaKe BiAMipIOBaHHS
MIEBHOTO 00'eMY pEUOBUHH

(po3unHy)

1.21. Ilpunan AJas eJIEKTPOJIi3y cosiei

JI71st IeMOHCTpAIifHOTO €KCTIEPUMEHTY €JIEKTPOJIi3y pO3unHIB cosiedd. CKiIaa: EMHICTh
200 - 500 M1, kpuIKa, y Ky BOy/10BaHi KJIEMH 13 3aTHCKa4aMH eJIeKTpoAiB. MiCTUTh
MITHUH, IUHKOBUH (HiKeneBHil), rpadiTOBI €JIEKTPOIU

JlocmiIKeHHs eNIeKTPOITi3y
PO3YMHIB COJIEH MTPHU BUBYEHHI
3aKOHOMIPHOCTEH nepediry
XIMIYHHMX peaKIiif
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1.22. CiTka jJaTryHHa

JInst morepeKeH S IPSIMOTO KOHTAKTY BiIKPUTOTO BOTHHINA CHUPTIBKH a00 ra30Boi
TOPUIKH 31 CKJISTHUM TOCYJIOM Ii/1 4ac HarpiBaHHSA B HbOMY PEUOBHH.
JlpibHOUYapyHKOBa KBaJIpaTHa JIATYHHA CiTKa

HarpiBanHs peuyoBUH Ha
CIUPTIBIII IT1JT Yac
JIEMOHCTPAIIITHIX JOCTI/IiB

1.23. Ctynka nopuejisinoBa N 1 3 TOBKAUHKOM Po6ota 3 MiKpOKUIBKOCTAMU 2 - 15*
Jlnist MexaHiuHOTO NMOPiOHEHHS peYyOBHH. MaTepial - mopueisHa pEUYOBUH
1.24. Turai nys nposxkaproBanns N 3 [IpoxaproBaHHs ocaziB Ha 2 - 15*
O6'em 10 M1, MaTepian - mopiensHa oJIyM'l ra30BOTO MalbHUKA

abo y MydenbHiii neyi
1.25. TpUKYTHMK JISl TULJIB [TpoxxaproBaHHS OcajiB HA 2-15*
Jlnst turns N 3 MoJIyM'i ra30BOro MajbHUKA

ab0 y MydenbHii meyi
1.26. TpyOka xsopkaJiblieBa Ocy1ryBaHHs ra3iB 2 -15*
Jlnist ocynryBaHHSI pe4OBUH (ra3iB)
1.27. Xoaomnnbuuk Tuny XCH JloGyBaHHS ecTepiB, HITPATHOT 1
XoIoIMITbHUK BUKOHAHHS 3 31 CHipaibHOIO BHYTPIIIHBOIO TPyOKot0. st 0OMiHY KHMCJIOTH TOILLO
TeIuIa IBOX MOTOKIB, OXOJIO/IKEHH Ta KOHEH AL MapiB piuH. 3arajbHa JOBXKUHA -
300 MM, 9KCII0 BUTKIB cripaii - 16 MM, nutidu - 14/23
1.28. Huainap mipuuii BUkoHaHHs 1, 2 KJ1 (3 HOCMKOM i cKJIAHOI0 0cHOBOI0) 1000 |[IpoBeneHHs 1
MJI JIEMOHCTpAIIITHUX AOCTI/IiB
Jly1a BUMIpIOBaHHS 00'eMy PIAMHM, 0 HATUBAETHCS a00 BIJUIMBAETHCS Yy MEXKax
MOBHOT €MKOCTi 200 YaCTUHU €MKOCTI IIMITIHIpa
1.29. Hudposuii mikpockon Hocmipkenns Gpi3uyHux 1 1
[Tpartoe y pexxumax WEB-kamepu Ta MiKpoCKoIia 3 MOXJIMBICTIO BUMIPIOBaHHS XIMIYHHUX SBUIL.
niHIAHUX BenuuuH. [Ipaiitoe 3a mpuHIMIIOM HUPPOBOI KaMepH - 301IbIIYe 00'€KT, JocnimKkeHHs KpUucTaliB
POOHTH 3HIMKH H Mepesiae Ha KOMIT'IOTEp AJIsl IPOBEACHHS JOCIJKEHb B PEXHUMI
peaIbHOTO Yacy Ta apXiByBaHHS pe3yJIbTaTiB
1.30. I{u¢poBa 1OKyMeHT-Kamepa 1

3abe3neuye:

JIEMOHCTPAIIII0 TUNIOCKUX JTOKYMEHTIB (Tanepu, KHUKKH, )KypHaIH) GopMaToM He
MeHIe A4, a TakoK 00'€eMHHUX MPEAMETIB, KpUXKUX 00'€KTIB TOIIO O6€3 MOMepeTHHOTO
CKaHyBaHHS;
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BUBEICHHS YITKOTO 300pa)KEHHS B YMOBAX OCBITJICHOI IIKIIBHOT ayAUTOPii 3
MOXJIMBICTIO aBTOMAaTUYHOTO (DOKYCYBaHHS Ta PETYJIFOBAHHS ITiICBITKH poO0Y0i 30HI
KaMepH.

[ToBHOKOJILOPOBE 300paKEHHS 3 IOKYMEHT-KaMEPH BUBOJIUTHLCS B PEKUMI OHJIAH HA
KOMIT'FOTep BUMTENs a00 Ha TPOeKTop. JloKyMeHT-Kamepa Mae OyTH CyMICHOIO 3
OIEePaIiHHOK CUCTEMOIO Ha KOMITFOTEP1 BUUTENS Ta MAKIIIOYATHCS 0 KOMITHOTEpa
BUUTEIS a00 poekTopa 3a gornomoror USB- iHTepdeticy

2. PeakTuBH 2.1. PeakTnBM 101aTKOBI BuznaueHns 3arajibHO1
(nonatkoBi) Epioxpom yopumii T TBEPAOCTI BOJIU
[HauKaTop 1Sl KOMIIEKCOHOMETPUYHOTO TUTpYyBaHHs. TBepauid. 0,01 kr
Hon xpucranivamii JlemoHcTpallis XiMiYHUX
0,05 kr BJIACTUBOCTEH AJIFOMIHIIO.
JlemoHcTpalis sBUILA
cyOmmarii

Kauiii rexcanianogepar (II)
YKoBra KkpoB'sHa citb. JUIs IPOBENCHHS SKICHHX peakiii Ha orn Fe **, 0,1 kr

Kauiii rexcanianogepar (I1I)
UepBoHa KpoB'sHa cuib. JIJ1g MpoBeeHHS SKICHUX peakuii Ha iloHu Fe 2, s
BUPOIILYBaHHs KpUCTaiB, 0,2 Kr

Kauniii xuxpomar OKHCHO-BIIHOBHI PeaKIlii y
0,1 xr pO34YMHAX.
OKHCHEHHS OpraHiuyHuX
pE4YOBUH
Kauiii Tionianar (poxanin) [TpoBeneHHs SKICHUX peakIliii
0,05 xr Ha iionn Fe **
Kucnora masieBa [TpoBeneHHs KiIbKICHOTO
®ikcananu (cTaHaapT-TUTPH), 10 MWITYK B YIAKOBIII aHasizy
JliTiii xaopun BusBnenns kaTioHiB 3a
0,01 xr KOJIbOPOM ITOJIYM'sl
Mamnran (IT) cynsgar JlocmiKeHHs: OCHOBHUX
0,05 xr KJIaCiB HEOPTraHIYHUX CIIOJIYK

http://yurist-online.org/



http://yurist-online.org/

Harpiii cuoikar JleMoHCTpallist BIacTUBOCTEN 1
Harpiii cunikar Hanoriapar, 0,05 kr CUJIIKaTHOI KHCIIOTH 1

CHJTIKATiB
Harpiii cyabgir JleMoHCTpallist OKUCHO- 1
0,05 xr BIJIHOBHHX PEaKIii y

po3uMHax
Hartpiii Tiocyab@dar nenrarigpar KinbkicHe BU3HaueHHS HOy. 1
Yna. @ikcananu (cTangapt-Tutpu), 10 mTyK B ynakoBii BigHoBHUK
Tpuaon b Busnauenns 3arajibHO1 2
Hunatpiesa cine EJITA. ®ikcananu (cranaapT-tutpu), 10 mTyK B yrmakoBIi TBEPJIOCTI BOJU

* KinbKICTh OJMHUIG 3aC00iB HABYAHHS Ta OOJaJHAHHS, 10 BXOAATH 10 KOMILUICKTIB, KOMIUICKCIB, HA0OOPIB, BU3HAYAETHCS BIMOBIAHO O CEPEAHBOI HAMIOBHIOBAHOCTI KJIACY 3arajlbHOOCBITHHOTO
HABYAIILHOTO 3aKJIajy.

JAMpeKTop AenapTamMenTy
3araJibHOI cepeaHbOI
Ta JOMIKLILHOI OCBiTH 10.T'. Kononenko
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