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THUIIOBUMU ITEPEJIIK
3ac00iB HABYAHHS Ta 00/JIaJHAHHA HABYAJIbHOIO i 3araJIbHOI0 NPU3HAYEHHS AJIA Ka0iHeTiB NPUPOAHUIO-MATEMATHYHUX
NnpeAMeTIB 3arajJibHOOCBITHIX HABYAJIbLHUX 3aKJIA/1iB

1. Leit TumoBmii mepesik BU3HAYa€ BUMOTH JIO 3ac001B HaBYaHHS Ta OOJaJHAHHS, SIKUMHU IMOBWHHI OyTH 00JIaJiHaHI KaOiHETH
Oiomorii, reorpadii, MareMaTuky, Pi3UKU Ta XiMii 3arAJIbHOOCBITHIX HAaBYAJIBHHUX 3aKJIaJIB, BPAaXOBYIOUM BUMOT'H HOBITHIX T€XHOJIOT1H
BUKJIAJIaHHS TPEMETIB IPUPOTHUIOTO ITUKITY.

Ileit TunoBuii mepenik 3ade3neuye €AUHI MJAXOAU 1 BUMOTH JI0 PIBHS HAJaHHS OCBITHIX MOCIYT MPUPOIHUYO-MATEMATHYHOTO
HampsiMy Ta PIBHI YMOBH 3700YyTTSI OCBITH AJis BCIX Y4YHIB, BU3HAYa€ 3arajbHl Ta CIHELIaJbHI BUMOTH J0 MaTepiajbHO-TEXHIYHOTO
00J1aIHaHHS KaOlHETIB MPUPOJTHUUO-MATEeMATUYHUX MPEIMETIB 1 € 000B'I3KOBUM JIJIs1 3aCO01B HAaBYAHHS Ta HABYAJIILHOTO OOJIaJHAHHS,
o0 OyJyTh 3aKyMOBYBATUCS TICIs HAOpaHHS YMHHOCTI IIMM HAKa3oM, JJisl BUKOPUCTAHHS B 3arajbHOOCBITHIX HAaBUAJBHMX 3aKjiagax
JepKaBHOI Ta KOMYHAJIbHOI ()OPMU BJIACHOCTI Ta peKOMEHAAIIMHUM JJIsl HAaBYAJIbHUX 3aKJIa/1B 1HIIOT (YOPMHU BJIIACHOCTI.



2. Y npomy TunoBomy nepeniky TEpMiHUA BXUBAIOTHCA y TAKUX 3HAYCHHSIX:

OJIOK — CyKYTIHICTh B3a€EMOIIOB’SI3aHUX €JIEMEHTIB, [II0 BUKOHYIOTh MIEBHY (DYHKIIIIO;

repOapiii — KoJIeKIIis (310paHHsI) CIemiaIbHO 310paHuX 1 3aCyIIEHUX POCIHH, MPU3HAYCHA 711 HABYAIbHUX ITIJICH;

3ac00M HaBYAHHS — YaCTHHA OOJaJHAHHS 3aKJa/iB OCBITH AK CYKYNHICTh MaTepiaibHUX OO’€KTIB, sIKI BUKOPHUCTOBYIOTHCS SIK
JDKEpeIo 3HaHb Ta CIIPUSIOTH OpraHi3allii mi3HaBajIbHOI JiSUTBHOCTI 1 BUXOBHOMY BIUIMBY Ha YYHIB;

IHCTPYMEHTH HaBUajbHI — Py4YHI Ta MeXaHi30BaHl 3HapsAAAs a0o mpuctpoi (00poOHI, MOHTaXKHI, KOHTPOJIbHO-BUMIPIOBAJIBHI,
XYJ0KH1, CaIOBO-TOPOJIH1), MPU3HAYEH] JIJIsl BAKOHAHHS YYHSAMHM MPAKTUYHOT pOOOTH;

KapTa HaBuYaJbHa — KapTorpadiuHuii TBIp BCTAaHOBJIEHOTO (hopmaTy, 110 MO0y 10BaHUM B KapTorpadiuHiil IpoeKIlii, y3araaibHeHU!
1 BUKOHAHUI y MEBHIN CUCTEM1 YMOBHUX MO3HA4Y€Hb 300paKeHHS MOBEPXHI 3eMJIl, IHIIIOT0 HEOECHOro TUIa YM HAa3€MHOTO MPOCTOPY 3
PO3MIIIIEHUMHU HA HUX 00’ €KTaMU pPeasibHOI JIHCHOCTI, 3MICT SIKOTO BU3HAYAETHCSI HABYAIIBHUMHU MPOrPaMaMHy;

KOJIEKIIisl — 310paHHs OJHOPIAHUX MPEAMETIB, MiAi0paHuX 3a POJOBUMH Ta CHUCTEMATH30BAHMX 32 BUJOBUMHU O3HAKAMHU, SIKE
BUKOPUCTOBYETHCS SIK HABUAIbHO-HAOYHUHN TTOCIOHUK;

KOMIUIEKC — CHCTEeMHa KOMOIiHaIlis OyIb-sSKMX BHJIIB 3ac00iB HaBYaHHS, OOJagHAHHS, HaBYAIBHUX BHUAaHb, (YHKIIOHAJIBLHO
OB’ I3aHUX MK COOOIO Ta OPraHi30BaHMX K €AUHE I[1JIe )11 3a0€3MeYeHHs JOCATHEHHS BUBHAYEHO1 HAaBYaIbHO-BUXOBHOI METH;

KOMIUIEKT — Ha01p Oyab-sIKUX BUJIB 3aCO0IB HaBUYaHHS, 00aJHAHHS, HABYAJILHUX BUAAaHb, 3MICTOBHO MOB’SI3aHUX MIX COOOI0 Ta
pU3HAYCHUX IS 3a0€3MeUeHHs JOCATHEHHS BU3HAYEHOT HaBYaIbHO-BUXOBHOI METH;

MaKeT — PI3HOBHJI MOJIEJI HaBYAJIbHOI, IKa € 00’ €MHO-NPOCTOPOBOIO KOMITO3ULIIEID KOMIUIEKCY CTPYKTYPHO B3a€MOIMOB’SI3aHUX
OKpeMHUX 00’€KTIB, III0 BUBYAETHCS a00 BUKOPUCTOBYETHCA B HABYAJIbHO-BUXOBHOMY IPOIIEC];

Me0II1 — pyxoMme MaitHO 200 MaifHO, sIK€ Ha BIMIHY BIJl HEPYXOMOTI'O MOXHA MEPEMIIITYBATH 1 SIKE BAKOPUCTOBYETHCS K 00JIaJTHAHHS
3arajJbHOTO MPU3HAYCHHS;

MiKporpenapatu — ApiOH1 00’ €KTH, K1 BaXKKO PO3MI3HATA HEO30POEHNM OKOM (11111 OPTaHi3MU, KJIITHHU Ta 3p13H KIITHH 1 TKAHUH
POCIIMH, TBAPHUH 1 JIFOAWHM) 1 SIK1 TOTPEOYIOTh BUKOPUCTAHHSA €JIEKTPOHHOI Ta ONTHYHOI anapaTypu;

MO/IeJIb HaB4YaJIbHA — 3aC10 HaBYaHHSI IEPEBAKHO IEMOHCTPAIIHHOTO THUITY, 1110 CIIPOIIIEHO BIATBOPIOE 00’ €KT BUBYCHHS, SKIIIO HOTO
HEMOXXJIUBO a00 CKJIAJIHO IEMOHCTPYBATH B HATYPaJIbHOMY BUTJISA/I; 00’ €MHE a00 TUIONMMHHE BigoOpakeHHs (Korisi) 00’ €KTa, MPOIIeCy
YU SIBUIIA, B3AEMO3B S3KIB MIXK 1X YaCTHHAMHU, 3 OUTBIITIOI0 a00 MEHIIIOI0 YMOBHICTIO y BIATBOPEHH1 PUHIIMITIB, BJIACTUBOCTEH OyI0BH Ta
(GyHKIIOHYBaHHS, 1[0 BUBYAIOTHCS Y1 BUKOPUCTOBYIOTHCS B HABYAJILHO-BUXOBHOMY TPOIIECI;

MYJISDK — PI3HOBUJ MOJIENI HABYAIbHOI, KM MaKCHUMAaJIbHO HAOJIMKEHO BIATBOPIOE 30BHINIHI BJIACTHBOCTI 00’€KTa, IO
BHUBYAETHCS, ITHOPYIOUU HOr0 BHYTPILIHIO Oy/I0BY;

Ha01p — CYKYNHICTh OJTHOPIAHUX MPEAMETIB, sIKI pa30M CTAHOBJISTH IIOCH LILJIE;
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oOJnasiHaHHs HaBYaJbHE — YaCTHHA 3acO00IB HABYAHHS SIK CYKYITHICTh MaTepialbHUX 00’ €KTIB, SIKI 3CTOCOBYIOTHCS ISl TIepeadi
HaBYAJIbHOT 1H(POpMAIIiT 1 B OKPEMHUX BHUITaJKaX BUKOPUCTOBYIOTHCS K JXKEPENO 3HAHD;,

MoCyJ, — MOPOXKHUCTI BUPOOU 31 CKJIA, TTIMHH, MJIACTMACH, METAJly Ta 1HIIUX TBEPAUX MaTepiaiiB, MpHU3HAYEHI [ 30epiraHHs
pPEUOBHH, JIIKAPCHKUX MPENaparis TOIIO;

TaONIUIsd HaBYaJbHA — JPYKOBAHHUM JHCTOBUN HAOYHHMM MOCIOHWK, IO MICTUTh IU(PPOBUN UM TEKCTOBHM MaTepiall, MalIOHKH,
rpadiyai 300pakeHHS TS TIOCTpaIlii TEeMH 9H PO3I1TY HaBUAJIBHOI IPOTPAaMU 3 PO3TAlTyBaHHSIM X 32 TICBHOIO CHCTEMOIO 1 IPU3HAYCHHMA
JUISL IEMOHCTpAIlii B yMOBaX HaBYaJIbHOI Ay TUTOPIT;

TEXHIYHE 3aBJJaHHS — JJOKYMEHT, 1110 BCTAHOBJIIOE OCHOBHI MPU3HAYEHHS, TOKA3HUKH SIKOCTI1, TEXHIKO-€KOHOMIYHI Ta CIeLiabH1
BUMOTH JI0 BUpPOOyY, 00cAry, cTajali po3poOeHHs Ta CKJIay KOHCTPYKTOPCHKOI JJOKYMEHTAIII.

3. OcHallleHHs 3araJbHOOCBITHHOI'O HABYAJIBHOTO 3aKJIaJy IOBUHHO BIATOBIIaTH BUMOTaM:

JIep’KaBHUX OCBITHIX CTaHAApTIB;

HEOOX1THOCTI 1 IOCTATHOCTI OCHAIIIEHHS! OCBITHROTO MPOIECY JIJIsl TOBHOT peaizailii OCHOBHUX OCBITHIX MPOTrpaM;

KOMILJIEKTHOCTI 1 MOAYJBHOCTI, IO JO3BOJIAIOTH pPEa30BYBaTH pPI3HI OCBITHI MPOTrpamMu, 3 YpaxXyBaHHSAM peajbHUX
0COOJIMBOCTEN 3arajJbHOOCBITHIX HAaBYAJIbHUX 3aKJIAJIB Ta OCHOBHUX OCBITHIX IpOrpaMm, pi3HHX poOOYMX MpOorpaMm Ta HABYAIBHO-
METOJMYHUX KOMIUIEKCIB, HAPSIMIB M03aypPOYHOI AISIIbHOCTI, @ TAKOX 1HIIMX MOTPEO yYaCHUKIB OCBITHBOTO MIPOLIECY;

BIJIMOBIJHOCTI CaHITApHO-TITEHIYHUM BUMOTaM, MOXKEXKHIN Ta eleKTpoOe3nelll, BUMOraM OXOPOHH 370pPOB'sl YUHIB 1 OXOPOHU
mparll MpamiBHUKIB OCBITHIX YCTaHOB;

YHIBEPCAIBHOCTI — MOKJIMBOCTI 3aCTOCYBaHHSI HABYAJILHOTO OOJIaIHAHHS ISl BUPIIEHHS! KOMIUIEKCY 3aB/IaHb y HAaBUYaJIbHIN 1
M03aypOYHil AISUTBHOCTI, B PI3HUX MPEIMETHHUX TaTy35X, 3 BAKOPUCTAHHSIM PI3HUX METOJUK HaBUYaHHS TOIIIO;

3a0€3MeUYEeHOCTI EPrOHOMIYHOTO PEKUMY POOOTH YUACHUKIB OCBITHHOTO MPOIIECY;

Y3TOJIPKEHOCTI CIIUTBHOTO BUKOPUCTAHHS (3M1CTOBOTO, (PYHKI[IOHAIBHOTO, TEXHOJIOTIYHOTO, IPOTPAMHOTO TOIIIO).

4. Kowmrmekraiisi KaOIHETIB MPUPOJHUYO-MATEMATHUYHUX TPEAMETIB MIKUIbBHUMH MEOJSIMH Ta HaBYAIBHO-METOJIUYHUMU
MaTtepiaiamMu 3IMCHIOEThCS BIAMOBIMHO 10 [lojokeHHSs Tpo HaBUYajdbHI KaOiHETH 3 NPHUPOJHHYO-MATEMATUYHUX TMPEIMETIB
3arajJbHOOCBITHIX HABYAJILHUX 3aKJIa/IiB, 3aTBEPHKEHOT0 HaKa3oM MiHICTepCTBa OCBITH 1 HAYKH, MOJIO/I1 Ta criopty Bix 14 rpymus 2012
poky Ne 1423, 3apeectpoBanoro y Minictepctsi toctuiii Ykpainu 03 ciuns 2013 poxy 3a Ne 44/22576.



5. 3aco0u HaBuYaHHS Ta HaBYaJbHE OOJAJAHAHHSA, IO MOCTABJSIOTHCS T4 BUKOPUCTOBYIOTHCS Y HABYAJIBHO-BUXOBHOMY IMpOIIECi
3araJlbHOOCBITHIX HABYAJIbHMUX 3aKJIaJiB, MOBHHHI MaTH HAa MOMEHT IOCTaBKM BHCHOBOK JEp)KaBHOI CaHITapHO-€IiIeMiOJIOTI4HOT
eKCIEPTU3H, Ta/ab0 TEXHIYHMU MacmopT Ha BupiO, Ta/abo aekiapaliio Mpo BIAMOBIIHICTE BUMOTAM TEXHIYHUX PETJIAMEHTIB; OyTu
YKOMIUIEKTOBAaHUMHU 1HCTPYKLISIMA TIPO BUKOPUCTAaHHS Ta 30epiraHHs BHKJIAJCHUMHU YKPaiHCHKOIO MOBOIO, Ta O0OOB’SI3KOBHM

METOJUYHUM 3a0€3MeUeHHIM ISl AEMOHCTPaLIHHUX, TPAKTUYHUX Ta Ja00paTOpHUX pOOIT BIAMOBIAHO 10 HABYAIBHOI IPOTPAMH.

6. Komm’torepae Tta MynbTuMeniiiHe oOnaaHaHHs JJs KaOiHeTiB Oiojorii, reorpadii, MaTeMaTuk, (QI3UKUA Ta XiMii MOBUHHO
BIJIMOBIAaTH BUMOTaM, HaBeJACHUM y Tabyumi 1:

Tabmni 1

JOTHKOBA TEXHOJIOTIS JIOIIKH TIOBHHHA IATPUMYBATH: HE MEHIIE 6-TH OJTHOYACHHUX JOTHKIB,
cTanaaptHi QyHKUIT MU, TPUHAMMHI JIIBOT Ta MPaBoi KHOIIOK MUIII Y TOYL JJOTHKY JI0 aKTHBHOI
MoBepxHi; GpyHKIifo multi-touch;

pO3ainbpHA 34aTHICTH MO3UIIIOHYBAaHHS TOTHKY — He MeHme Hix 4000%4000 To4ok;

tun intepdeiicy — USB;

JOBXXHMHA iHTep(delicHOTO Kabeto — He MeHIIa, HiXk HeoOXiTHa /IS T AKTFOUYEeHHS TPUCTPOIO 10
MIEPCOHATBHOTO KOMII FOTEpa BYUTEINA y MICIIi HOTO BCTAaHOBJICHHS;

IIKJIFOYSHHS JIOLIKH J0 MEPCOHAIBHOTO KOMIT FOTepa BUUTEIIS;

rapaHTist Ha JIOIIKY HE MEHIIE 3 POKiB

HasBa Texuiume 3aBianms JeMoHncTpauii Ta 1adopaTtopHi podoTu Kinnkicrs
3aco0y/00J1agHAHHSA (3a HABYAJIBHOIO NIPOTPaAMOI0)
1 2 3 4
I. Komn'rotepne Ta myJabTuMeailiHe 00/1aJHAHHSA
1. MyabTuMmeniiine 1.1. KommiekT MyjabTuMeaiiHoro odaagHanns. Tum 1
00JIaTHAHHSA A) InTepakTUBHA 101IKA:
JIOIIIKA MPSIMOT MPOEKIIii 3 MOMKIIUBICTIO HACTIHHOTO KPITUICHHS,
poboua MoBepXHs OLJIOr0 KOJILOPY, TBEP/A, 31 ClCI[iaIbHUM aHTHOIMCKOBUM ITOKPUTTSIM,
CTIMKHM JI0 YIIKO/KEHb, PO3paxoBaHa, 30KpeMa, JUlsl IMChMa Ha Hiil MapKepamu Ha BOJSHIN OCHOBI;
MiHIMaJIbHUH PO3MIp IHTEPAKTUBHOT'O MPOEKIIHHOTO 300pa)KEHHS aKTHBHOI MOBEPXHI JIOLIKH —
He MeHIe Hix aiaroHans 777 (195 cm) npu cniBBigHOmeHH] ctopin 4:3 (wupuna 156 cm, Bucora 117
cM). Po3mip npoekniitHoro 300paskeHHS Ma€e 30iraTuCs 3 aKTUBHOO MTOBEPXHEIO JIOIIKA BiAIOBIIHO 10
il pO3MipiB Ta aCIIEKTHOTO CIiBBiHOIICHHST,
JIOIIKA ITOBIHHA 320€311eTyBaTH MOKIIMBICTE YIIPABIiHHA KOHTEHTOM 0€3II0CEepeIHBO 32
JIOIIOMOT'0I0 TOTHKIB MaJIbIliB PyKH a00 Mapkepa; 1




B) MyasTumeaiiinuii npoekTop 3 KOPOTKO(POKYCHHUM 00’ €KTUBOM:

cBiTIOBHI MOTiK He MeHIe 2500 ANSI moMeHiB;

pO3IiIbHA 3/ATHICTh NpoekTopa noBuHHa Oytn He Menme XGA (1024 x 768 mikcedniB)
a60 WXGA (1280 x 800 mikceuiB);

acrekTHe crhiBBigHomenns 4:3 abo 16:9, 16:10;

pecypc pobotu nammnu He MeHIe S000 roauH B CTaHIAPTHOMY PEKHMI;

MIPOEKTOP IMOBHHEH KOMIUIEKTYBaTHCH Ti/IBiCOM;

MIPOEKTOP BCTAHOBIIOETHCS HAa CIICIIAIFHOMY IMIiABICI, SKHH KpIMUThCS OE3MOCEpeTHBO HAaJ
BEPXHIM KpaeM iHTEpaKTUBHOI JOIIKH 0 CTIHU a0 J0 CTei;

BiJICTaHB Bl 00’ €KTHBa IPOEKTOPa 0 IDIOMIMHH MPOEKLii He Oirbine | MeTpa;

JOBXMHA iHTep(heHCHOTO Kabelo - He MeHIIa, HiXkK HeoOXiTHa IS i IKIFOYEeHHS TIPUCTPOIO IO
MOPTATHBHOTO KOMI'IOTEPa BUUTEIIS Y MicLli HOTO BCTAaHOBIICHHS;

IIKJIFOUESHHS 3/1IHCHIOETBCS 10 TpadivyHOro ajantepa MopTaTUBHOTO KOMIT'TOTEpa BUNTEIS;

rapaHTisi Ha MPOEKTOP He MEHIIE 3-X POKIB;

rapaHTisl Ha JJaMIy IpoeKTopa He MeHuIe 1-ro poky a6o 1000 roauH B poboyoMy pexumi

B) Ba3zoBe nporpamue 3a0e3neveHHs1 AJs iHTEPAKTHUBHOI JOIIKH Ta MYJbTHMEIiIIHOI0 IPoeKTOpa
3 KOPOTKO(POKYCHUM 00’ €KTHUBOM:

JUISL CTBOPEHHSI, TIEPETIIsY Ta MPOTPaBaHHsl 1IHTEPAKTHBHOI'O HABYAILHOTO KOHTEHTY;

CYMICHE 3 OIIepAIliifHOI0 CUCTEMOIO KOMIT FOTepa BUUTEJIS,

MiATPUMYE IMIOPT CTBOPEHUX (paiiimiB pi3HUX (OPMATIB;

€ MOXJIMBICTH 3MIHIOBaTH O0’€KT (pyXaTH, KJIOHYBaTH, IEpEBEPTaTH, 3MIHIOBATH pPO3MIip,
OJI0KyBaTH, pelaryBaTH, POOWTH NPO30PHUM) 3a JONOMOTIOI0 CTaHIAPTHUX 3ac00iB MPOrpaMHOTO
3a0e31eYeHHs];

IHCTPYMEHT 3aIliCy eKpaHa IIOBUHEH MaTH MOXKJIMBICTB 3amucartd (30eperti) Bech poOoUHii CTi,
00pany 30Hy 200 0OpaHe BiKHO;

HiATPUMYE YKpaiHCbKY MOBY;

Ma€e (YHKIII0 aBTOMATHYHOT'O OHOBJICHHSI
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1.2. KommiekT MyjabTuMeailiHoro oonagHanus. Tum 2
A) MyabTuMeaiiiHIi NPOeKTOp 3 iINTePpaKTUBHUMHU (PYHKIIAMU:
cBiTI0BHI MOTiK He MeHIe 2500 ANSI qromMeHiB;
PO3AiNbHA 34aTHICTh MPOeKTOpa moBuHHA 6yTH He MeHIine XGA (1024 x 768 nikcenie) a6o WXGA
(1280 x 800 mikceiB);
acnekTHe criBBigHomenHs 4:3 abo 16:9, 16:10;
pecypc pobotu nammu He MeHmte 5000 ToIrH B CTAaHIAPTHOMY PEKUMI;
KOMIUIEKT €IEKTPOHHUX MapKepiB;
KOMIUIEKT [UIA MiABICY (KPiIUICHHS);
BiZIcTaHb BiJl 00’ €KTHBA MPOEKTOpa [0 IJIOMIMHY NpoeKLil He Ounbiie 1 MeTpa;
JIOBXXHHA iHTepdeicHOro Kabemo - He MEeHIa, HiXK HeoOXiJHa [UIs MiJKII0YEHHs MPUCTPOIO JI0
MOPTATHBHOTO KOMIT'IOTEpa BYUTEIIS Y MICLl HOTO BCTAaHOBJICHHST;
MIKITFOYEHHS 3IHCHIOETHCS O TpadivHOro ajanrtepa NOPTaTUBHOIO KOMIT'IOTEpa BUMTENS;
rapaHTisl Ha IPOEKTOP HE MEHIIE 3-X POKIB;
rapaHTisl Ha JaMIly IpoeKTopa He MeHIue 1-ro poky a6o 1000 rogun B po6ouoMy pexxumi
b) MapkepHa noumka s MyJ1bTUMeAiHOT0 NIPOEKTOPAa 3 iHTepAKTUBHUMH PYHKIIAMM:
poboya TOBEpXHS MaTOBa, OLTOTO KOJBOPY, pO3paxoBaHa y TOMY YHCHI IS MHAChMa Ha Hil
MapKepaMu Ha BOISHIA OCHOBI,
PO3Mip TIOBHHEH BINIMOBIZaTH PO3MIpPYy IHTEPaKTHBHOI HMPOEKIIi MPOEKTOpa, aie IiaroHaib HE
Mente 77 (195 cm) mpu cniiBBigHOIIEHH] cTopiH 4:3, 16:9, 16:10
B) ba3zoBe mporpamue 3a0e3nedeHHs JJIsi MYJbTHMEAIiHOr0 NMpOeKTOpa 3 iHTePAKTMBHMMU
ynkuisiMu:
JUISL CTBOPEHHSI T NEPerisily IHTEPaKTUBHOTO HABYAILHOTO KOHTEHTY;
CYMICHE 3 ONEPaIliifHOI0 CUCTEMOIO0 KOMIT FOTepa BUUTEIIS;
HasBHICTh 0a30BHX rpadiyHUX IHCTPYMEHTIB:
BUOIp THITY Ta KOJILOPY Mapkepa, 6a30Bi reomeTpuyHi Girypu (Koo, KBaipat, TPUKYTHHK),
MOXIJIMBICTb 3MiHU (DOHY POOOUOT 30HU (B JIiHIIO, B KIITHHKY);
MiATPUMKA OTHOYACHOI pOOOTH HE MEHIIIE 2-X KOPHCTYBaYiB (MapKepiB);
MOJJIMBICTh 3MIHIOBaTH O00’€KT (pyXaTH, KIOHYBaTH, IIE€PEBEpTATH, 3MIHIOBATH PO3MIp,
penaryBaTH) 3a JOTIOMOTOIO CTaHAAPTHHX 3aC00iB ITPOrpaMHOTO 3a0e3MeUeHHS;
MiATPUMYE YKpaTHCHKY MOBY;
Ma€ (YHKII0 aBTOMAaTHYHOT0 200 PyYHOI'O OHOBJICHHS

I') Cucrema iHTepaKTHBHOIO ONIUTYBAHHS:

6e31poTOBHH MyNbT AJIs1 BHOOPY BapiaHTa BiAMOBIJI, HE MeHIIe 12 KiaBimi;

MOAYJIb-TIpUiiMad 6€3APOTOBOTO 3B’SA3KY 3 MYJIBTAMU;

CyMKa 1Sl 30epiraHHs Ta mepeHeceHHs;

IporpaMHe 3a0e3MeYeHHs ISl CTBOPEHHS, 30epiraHHs, BiITBOPESHHS Ta aHAJI3y 3alIUTaHb PI3HOTO
TUILY




1 2 4
I) AKycTHYHA cHcTeMa 30BHIilIHs 200 BOYJ0BaHA B IPOEKTOP:
MOTYXHICTB: He MeHIe Hix 10 BT; 1
yactoTa: He ripure Hixk 100 I'n-20000 I'ny
2. Komn’1otrepHne 2.1. HapuaibHMii KOMII’IOTePHUH KOMILIEKC
00J1aTHAHHS A) IlopraTuBHMi KOMI'IOTeP BUUTES (HOYTOYK):
nporiecop: Pentium 32xx abo exBiBaJieHT;
BimeoanmanTep: iHTerpoBanuii Bineoanantep Intel HD Graphics 4400 abo ekBiBajeHT;
omepaTuBHA IaM sTh: TexHoJoris He ripme DDR3, gactora He Menmre 1600 MHz, 06’em mam’sTi
He menmre Hix 4 Gb;
KOopcTKui muck: Tun He ripie SATA, mBunkicts mmuHAenS He MeHmre 5400 06/xB, 00’ €M mam’Ti
e menmre Hixk 500 Gb;
Oatapes: eMHIicTh He MeHIIe Hix 6500 mAh a0o He MeHIIe 8 TOUH aBTOHOMHOI po0OOTH;
JMCIUIe: niaroHans He MeHiue Hix 157, mmpokopopmarauit TFT ado LCD, 16:9, makcumanbHa
PO3aiJbHA 3[aTHICTh HE MEHIIIe Hik 1366 X 768;
WEB-kamepa: He Mmenie Hixk 0,3 Mp;
po3’emu Ta moptH: He MeHie Hix 2 X USB 3.0 Ta 1 x USB 2.0/HDMI/ LAN (RJ-45)/kapa-pinep/ 1
ayzIio BUXIT;
KoMyHiKaIlii: HasBHicTs Bluetooth ta/ado Wi-Fi 802.11, LAN;
omepalliiiHa CUCTeMa:. IONepeIHLO0 BCTAHOBJICHA JlilleH3iiHa omepamiiaa cucrema (OC) 3
OC3KOUITOBHIMH OHOBIICHHAMH, MIATPHIMKOI0 pOOOTH y JOKaJbHIH OOYMCIIOBaJbHIH MeEpexi 3
JIOMEHHOIO OpTaHi3alli€ro Ta YKpaiHOMOBHUM iHTep(dercoM;
MakeT MPOrpaMHMX 3ac00iB 0(hiCHOTO MpU3HAYCHHS: cepTH(hIKOBaHHN B YKpaiHi, 3 YKpaiHOMOBHHM
iHTepdeiicom, cymicHui 3 00panoro OC, 110 miaTpumye podOTy 3 OCHOBHUMH (ailtoBumu hopmaTaMu
(DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML ta MDB, ODT, ODS, ODP), a Takoxx po0oTy 3
€JIEKTPOHHOIO MoIITOr. HasBHICTh YKpaiHOMOBHOT MiITPUMKH;
AQHTHUBIPYC: TMOMNEPEIHHO BCTAHOBJICHUI AHTHBIPYCHUN 3aXUCT i3 3[IaTHICTIO BHSBICHHS Ta
3HEIIKO/DKEHHSI MEPEKEBUX 3arpo3, HAasSBHICTIO MPEBCHTHBHUX TEXHOJIOTIH, sKi 3a0e3meduyroTh
BHSIBJICHHS HEBIIOMHX 3arpo3;
TEPMIiH Jii JileH3ii He MEHIIe HiXK 5 POoKiB
b) HoprartuBHuii komMn'rorep y4uHsi (HoyToyk) ado npucrpiii-rpancdopmep (2 B 1):
npouecop: Intel Bay Trail Atom Z37xx abo exBiBaJeHT; 2-15"

Bifieoaaantep: iHTerpoBanuii Bineoamanrep Intel HD Graphics abo exBiBaiieHT;

orepaTHBHA I1aM SITh: 3 TEXHOJIOTi€l0 He Tipuie Hixk DDR3, 00’em mam’sti He MeH1e Hix 2 Gb;

XKOPCTKUN qTUcK: TUN He Tipiie SATA, mBuakicTh mmuHaens He Merie 5400 00/xB, 00’eM mam’sTi
He MeHIe HiX 320 Gb abo TBepAOTIMEHUN (IenI-HaKONMUYIyBad 3 00’€MOM IaM’SITi He MeHIIe Hixk 32
Gb;

6artapes emuictio He MeHIIe HiXXK 4000 mAh a6o He MeHIIe 6 TOIMH aBTOHOMHOI pOOOTH;

nuctuieit 3 piaronamtio He MeHmre Hixk 10,17, TFT abo LCD, MmakcuManbHa po3aijibHA 3/1aTHICTh
He MeHIre Hixk 1366 x 768;
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WEB-kamepa: WEB-kamepa ue meHiue Hixk 1,3 Mp;

poz’emu Ta noptu He MeHie Hix 1 x USB 3.0 ta 1 x USB 2.0/HDM/kapn-pinep/ayaioBuxisn;

KOMYyHiKaIlil: HasBHicTh Bluetooth Ta/a6o Wi-Fi 802.11b/g/n/;

orepariiiHa CHCTeMa: IONepeHbO BCTaHOBICHA JileH3iiiHa omepauiiina cucrema (OC) 3
OE3KOUITOBHIMH OHOBIICHHAMH, MIATPHIMKOIO poOOTH y JIOKaJbHIAH OOYMCIIOBAJbHIH MeEpexi 3
JOMEHHOIO OpraHi3amielo Ta yKpaiHOMOBHHM iHTep(eticoM. [loBHOIIHHA migTpUMKa pPOOOTH
KOPHCTYBaYiB 3 00OMEKXEHUMH MOYKIIMBOCTSIMI;

MaKeT MPOrpaMHMX 3ac00iB 0()iCHOTO IPU3HAYEHHS: TaKeT 0(PiCHOTO MPHUKIATHOTO TPOTPAMHOTO
3a0e3nedeHHs 3 YKpaiHOMOBHUM iHTepdeiicoMm, cyMicHU 3 obdpanoo OC, mo miarpuMye poboty 3
ocHoBHuMH ¢aitmosumu hopmatamu (DOC, DOCX, RTF, XLS, XLSX, PPT, PPTX, HTML ta MDB,
ODT, ODS, ODP), a Takox po00Ty 3 €IeKTPOHHOIO TOIITOIO;

AQHTHBIPYC: TOMNEPEIHLO BCTAHOBJICHUI AHTHBIPYCHUI 3aXUCT i3 3JaTHICTIO BHSBICHHSA Ta
3HEIIKO/DKEHHST MEPEeKEBHX 3arpo3, HasBHICTIO TPEBEHTHBHUX TEXHOJIOTIH, sKi 3a0e3neuyloTh
BUSIBIICHHA HeBi}lOMI/IX 3arpos;

TepMiH Jii JineHsii He MeHIIe HiX 5 poKiB

2.2. CneniasizoBane nmporpamMue 3ade3ne4eHHst
A) IIporpamue 3a0e3neyeHHs 1A TAKUX PYHKILINH:

MPUCKOpeHa 3HOMKa 3 MOXIHUBICTIO BHOOpY iHTepBamry 3iiomkn WEB-kameporo i 300py
3aikcoBaHMX (OTO3HIMKIB B €AMHUII MTOTIK BifE0;

BIJICTeXKYBaHHS NEpEMIlleHHs OTHOTO ab0 NEeKiThKOX OO0'€KTIB 3a KiNbKOMa MapaMeTpaMu
(3MimIeHHs, MBUAKICTE 1 MPHUCKOPEHHS) B PEXUMI pealbHOTro 4acy i (ikcyBaHHS 3MiHH Y (opMi
rpadikis;

ABTOMATHYHHIA 3aMuC y pa3i BusiBiieHHs pyxy nepen WEB-kameporo

Jlnist opranizauii WKigpHOT HAYKOBOT
nabopatopii 3 BHKOPUCTAHHSAM BOYIOBaHOT
a6o 3oBHiHEF0I WEB-KkaMepn mIKiTEHOTO
HOyTOYKa un WEB-KaMepu Mikpockora 3
MOJKJIMBICTIO Bifieo- i poTodikcamii pisHIX
SIBULL

B) Mikpockomn:
oun(poBYBaHHS [OKa3aHb MPWIAAIB 3 JIHIHHUMH, pamiaibHUMH UNIKaJaMd, UU(OPOBUMHU
JMCIUIESIMU B PEXKHMI PEasIbHOTO Yacy; CTBOPEHHS KapTH PyXy 00'€KTIB y JOCIiKYBaHiii obacti

st opranizanii 1WKiabHOT HAYKOBOT
nabopaTopii 3 BUKOPUCTAHHAM BOYIOBaHOT
a00 30BHiNIHE0I WEB-kamepy HIKiTbHOTO
HoyTOyKa yn WEB-kamepu mikpockomna 3
MOXJIMBICTIO BiJieo- 1 poTodikcamii pisHUX
SIBHIIL

B) InTepakTuBHi MyJIbTHMeiliHI eJIeKTPOHHI OCBITHI pecypcu:

MeNarorivyHi mporpaMHi  3aco0H, BIpTyalnbHI Jaboparopii, MyNbTUMENiiHI MiAPYYHUKH,
€JICKTPOHHI HaBYaIbHO-METOJMYHI KOMIIEKCH y BUIJIS LI IHTEPAKTUBHOTO 3aCTOCYBAaHHS 3 MOXKJIMBICTIO
poboTH B peskuMi Oe3 MiIKIIoUeHHs 10 Mepeski [HTepHeT Ta pyHKIIIOHAIOM JUIs KOHCTPYIOBAaHHS yPOKIB
JUTSL YCIX KIIACiB;

cHCTeMa YNpaBJiHHSA OCBITHIMHM TPHCTPOSMH: IOJATOK NOBHHEH HAJaBaTH IHCTPYMEHTH IUIS
BiJIIIPaBJICHHS Ta OTPUMAaHHS YPOKiB, aAMiHICTPYBaHHS OIIHKH, KOHTPOJIO i aKTUBHOCTI YUHIB

2.3. Wi-fi poyrep
IIpuctpiii nns 3abe3nedeHHs] (YHKIIOHYBaHHSA O€3IpOTOBOI MeEpeki Kiacy i3 MOXIJIHMBICTIO
3abe3nedeHHs Oe3nepebiiHoi poboTr 10 30 OAHOYACHO IiKITIOYEHHIX ePCOHAIBHIX IMPUCTPOIB
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2.4. BaratodyHkuioHaJbHUI MPUCTPiii (MPUHTeP-CcKaHeP-KOMip):

¢dopmar nanepy A4;

MIPUHTEP Ta KOIIip AJIsL APYKY KOJIBOPOBUX Ta YOPHO-OLINX TOKYMEHTIB;

CKaHep KOJIbOPOBHX Ta YOPHO-O1TMX TOKYMEHTIB;

IIBUIKICTH IPYKY HE MEHIIE HiX 25 CT/XB,;

TEXHOJIOTiSl CTpyMeHeBa a0o Jia3epHa;

CTapTOBHI KOMIUIEKT BUTPATHUX MaTepiaiiB Mae 3a0e3nedyBaTtu He MeHIIe Hixk 4000 BHApyKiB
KOJIbOPOBHX JOKYMEHTIB (popmaTy A4 i3 cepemHiM 3aTIOBHEHHIM CTOPIHKH HEe MeHIIe 5 %;

BHTpATHI MaTepiand I i€l MOJeli MPUHTEpa MAIOTh OYTH TOCTYITHUMH IS IPUAOaHHS B
VYxkpaini

3. lemoHcTpaniiine
00J1aTHAHHSA

3.1. ITanean neMoHcTpaniiiHa
[Tpe3eHTauiiHuii CTAaTHYHUII KOMIUIEKT 3 YCTaTKyBaHHSIM MJIsl 3aKpiIUICEHHS Ta JAEMOHCTpauii
TaOIUIb, KAPT, ICMOHCTPAIIITHAX MOJIENICH Ta IHINNX HAOYHHX MOCIOHUKIB

4. IlpucrocyBaHHs

4.1. Tomka. Tum 1

Jomka mapkepHa, Oijla Ha MeTaJeBiii OCHOBI, MOX€ BHKOPHCTOBYBAaTHCh SIK MarHiTHa JUis
KpiMJIeHHs IEMOHCTpaniiHoOro o0a HaHHs, JiaroHalb HE MEHIIe 2 M.

Mapxkepu 1151 017101 TOIIKY (YOPHUMA, CHHIHN, 3eJICHUN, YSPBOHU).

I'yOka mis MmapKepHOi TOIIKH.

Habip MaruiTiB A1 KPITUICHHS 10 TOIIKH.

Habip my1st KpituteHHsI TOITKH

10 xomin.
2
3
1

4.2. Tomka. Tumn 2

Jomika ans Kpelau TeMHO-3eJIeHOT0, TEMHO-KOPHYHEBOT'O UM YOPHOTO KOJNBOPY, HA ONHY, MBI,
YOTHUPH, I'ATh pPOOOYMX TIOBEPXOHb, MOXE BHKOPHCTOBYBATHCh SK MATHITHa IS KPITUICHHS
JEeMOHCTPALiHHOTO O0JIaJHAHHS, JlaroHa b He MEHIIE 2 M.

Habip kpeiiau anst qouiku (6isia Ta KOJI0POBA).

HaOip MaruitiB aJist KpirjIeHHS J0 TOIIKH.

Habip 1y1st KpiTuIeHHsI TOMIKH

w o1

7. HudpoBe BUMiproBaiabHe 00JaHAHHS, IEMOHCTpalliiiHe 00IaHaHHS, 00IaJHaHHA U1 JIabOpaTOpHUX POOIT, MIKpOMpenapaTH,
npwiaay, Habopu, nmpwiansa, mudpoBe OOMaHAHHS, TOAATKOBE MPHIIAISL, PEAKTUBUA Ta XIMIYHE TPHWIALs i KaliHery Oiojorii
MOBUHHI BIJIMOBIIaTH BUMOTaM, HABEACHUM Yy TaOIHIIl 2:

Ta0ani 2
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Hasga . eMOHCTpauii Ta 1adopaTopHi podoTu . .
3ac00y/00J1aiHAHHS S EKHIHE SaBTARIE ! (3a Hgnll:anbnom n%orpl;Mol:O) Kiapkicrs
1 2 3 4
I. Hudpose BuMiproBaibHe 0012 JHAHHS
1. Mudpose 1.1. HudpoBuii BUMiproBajJbHUi KOMII’IOTEPHUI KOMILIEKC AJs KadiHeTy Oiosorii JleMoHCTpYBaHHSI: 1
BUMipIoOBaJibHe A) Hlndporuii BUMiproBaJbHI KOMII’IOTEPHU KOMIJIEKC AJIsl BUUTENISA: JOCIIJIiB, IO MiATBEPIKYIOTh:
00J1aTHAHHSA poBHU BUMIPIOBAIBHAN KOMIT IOTEPHUI KOMITIEKC IS KaOiHeTy 010JI0Tii MiAKIFoYaeThCs 10 (hoTOoCHHTE3; TUXAaHHS; BUIIAPOBYBAHHS

USB-nopTy KOMIT 10TEpa, Ma€ MOKIUBICTH O€3IPOTOBOT0 Ta/ab0 IPOTOBOTO CIIOCOOY il € AHAHHS 200
Ma€ aBTOHOMHHMH PEXHM poOOTH 3 Oe3rocepeaHiM BHBOJOM PE3yJbTaTiB Ha BOYMOBaHWH €KpaH 3
MOJKJIABICTIO TIOAAJIBIIOTO X MEPEHECEHHS sl 0OPOOKH 0 OCHOBHOTO KOMIT IOTEpa.

KoMIuieke cympoBOMKYEThCSI KEPIBHHMIITBOM 3 EKCIUIyaTallii, METOJUYHHUM TOCIOHHKOM Ta
MPOTPaMHUM 3a0€3MECUCHHAM

A.1. MeroauyHuii MociOHUK:

METOJIMYHIHA TOCIOHWK 13 TPOBENCHHS iHTCPAKTUBHHX JIEMOHCTpAIlifHUX EKCIICpUMEHTIB Ta
nmabopaTOpHUX POOIT i3 MOXKIHMBICTIO poOOTH B pexiMi 3 abo 6e3 MiAKITIOYeHHS 10 Mepexi [HTepHeT,

IHTEpaKTUBHUM 3MiCTOM, (DYHKI[IOHAJIOM Uil pelaryBaHHsS KOHTCHTY a00 CTBOPEHHS HOTATOK Ta
3aKJIaJIOK Oe3MOCepeHbO Y TIOCIOHNKY, SIKUH Tpalffoe B onepamiiaux cuctemax OC Windows, Ta/abo
Android, Ta/a6o iOS.

Metognmaanii moCiOHMK 3 OioJyorii TMOBHMHEH MicTHTH He MeHme 20 JIeMOHCTpaIiiftHIX
EKCIIEPUMEHTIB Ta JJa00paTOPHUX POOIT 3 BAKOPUCTAHHSIM [IU(PPOBOTO BUMIPIOBAJILHOTO KOMITFOTEPHOTO
KOMIUIEKCY /I KabiHeTy 610J10Tii, MaTH IHCTPYMEHTH JUIsSl CTBOPEHHSI BIACHUX €KCIIEPUMEHTIB.

XapakTepuCTHKU TPOrpamMHOro 3abe3nedyeHHs LU(PPOBOTO BHUMIPIOBAILHOTO KOMIT'IOTEPHOTO
KOMIUIEKCY:

MOJJIMBICTh 300pY JaHUX OJHOYACHO 3 ACKUIBKOX JATYHKIB,

KUTbKa peXUMIB BiJOOpakeHHs NaHUX: Tpadiku, TabuIi, AiarpaMu i TUPPOBHIA BUTIIS,

MOJJIHBICTh MATEMAaTHYHOTO OIPAIIOBaHHS 310paHUX NMaHWX y BiKHI rpadikiB Ta TaOmMHIE i3
3aCTOCYBAaHHSIM OCHOBHUX (DYHKIIH aHAaTi3y rpadiqHNX JaHUX;

MOXKJIUBICTh OTPUMAHHS CTATHCTHYHUX XapaKTEPUCTUK OTPUMAHHX JaHHX;

excropt ganux B Excel Ta iHmi nporpamu;

HasBHICTB Bepciii mporpamMHoro 3adesnederHss OC, CyMiCHHX 3 KOMIT FOTEPOM BUUTEIIS/Y4HS;

iHTepdeiic nmporpamHoro 3abe3nevyeHHs MOBMHEH OyTH 0araTOMOBHUM (YKpalHOMOBHMH Ta
AHIJIOMOBHU iHTEpdeiicu 000B'sI3K0BI)

A.2. AranoroBo-1iudpoBuii nepersoproBay — 1:

AHaoroo-1u(ppoBuii IEPeTBOPIOBAY IIOBUHEH:

npamoBati g ympasiaiHasiM OC Windows, ta/abo Android, Ta/abo iOS 3a momomororo
MIPOTPaMHOTO 3a0€3MeUCHHS;

MaTH MiIKIIOYEHHS JI0 TMEepPCOHAJbHOTO KoMmm'ioTepa udepe3 USB-mopt, 6e3mporoBuii cmocio
mix’eqHaHHA a00 MaTH  aBTOHOMHHUE peXHUM poOOTH 3 Oe3nocepelHiM BHBOJOM pE3yJbTaTiB Ha
BOY/ZIOBaHUH €KpaH 3 MOXKJIMBICTIO IIOJQNIBIIOTO IX TEPEHECEHHs Ul OOpOOKH /0 OCHOBHOTO
KOMIT'I0TEpa;

BOJIY;
TPaHCIIOPT PEYOBHH 110 POCIINHI;
BUMIPIOBaHHS apTepiaJbHOrO THUCKY;
OOMiH pedoBHH i €Hepril B KIITHHI;
¢dorocunres

JlaGopaTopHi qocaixKeHHsI:

BHUMIpIOBaHHS YaCTOTH CEPLEBUX CKOPOUCHB;
PO3BHUTOK BTOMH IIPH CTATUIHOMY 1
JVUHAMIYHOMY HaBaHTaKCHHSX;

BIUIUB PUTMY 1 HABaHTa)XEHHS Ha PO3BUTOK
BTOMU;

BH3HAYCHHS aKOMOJAII{ OKa;

BMSIBJIEHHS CIIIIIOT IUISIMH Ha CITKIBIII OKa;
BUMIPIOBAaHHS [IOPOTa CIyXOBOT YyTJIMBOCTI;
BU3HAYCHHSI PeaKiil 3IHULb Ha CBITIIO;
BJIACTUBOCTEH (hPEPMEHTIB;

BUJIUICHHS KUCHIO 3€JICHOI0 POCIIMHOIO B
mporeci (POTOCHHTE3Y;

BU3HAYECHHS SIKOCTI BOJM METOJIaM1
XIMIYHOTO aHaIi3y;

aHAJIITUYHE BU3HAYEHHS 1 JOCIIIHKEHHS
OLITKIB, JTIMTIIB, BYTJICBO/IB;

peaxiii oca/KeHHs OiIKiB: OCaKEeHHS O1IIKiB
NP HarpiBaHHi, KOHIEHTPOBAHNUMHU
HEOpPraHIYHMUMHU KHCJIOTaMH, OPraHiYHUMH
PO3YMHHHUKAMH;

BHBYECHHA O1JIKOBOI IpHUpoaAn (HEePMEHTIB,;
BIIACTUBOCTI (DepPMEHTIB (BIUINB
Temneparypu, pH, akTuBaTopis Ta
iHri0iTOPiB HA AKTUBHICTH aMiJIa3y CIIMHH);
MOPIBHAHHA ~ TpoueciB  (OTOCHHTE3Y 1
XEMOCHHTEZY;

JIOCITIJKEHHSI ITPOJIKTiB ()OTOCHHTE3Y;
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2

3

Martu yactoTy 3amipiB He MeHme 100 000 Ha cexyHAy;

MaTH HE MeHIIe 4 TOPTIB s MiAKIIOYCHHS 3O0BHIIIHIX JMATYUKIB, SIKI MOXYTh IpAIfOBATH
OJHOYACHO;

MaTH BOYJIOBAaHUIT €JIEMCHT )KHUBJICHHS 13 MOXITUBICTIO MIATPUMYBATH 3aITUC JaHUX IPOTIATOM HE
MeHme 12 roaux;

MaTH PO3IUTEHY 3JaTHICTh 3aMipiB He MeHIIe 12 Oit;

MaTH MOJIABICTh aBTOHOMHOTO HaIpOMAaDKEHHS JaHUX Y BHYTPILTHIO I1aM’STh;

MaTH aBTOMAaTHYHE PO3Ii3HaBaHHS NAaTIUKIB;

MaTH 30BHIIIHIH iHAUKATOp poOOTH

A.3. Naruuk pH (30BHiHIH) - 1;

niamaszoH: He Byxkue 0-10 pH;
TOYHICTh BUMIPIOBaHb: He ripuie 5%

A.4. latduk TemneparypH (30BHILIHIN) — 2;
niamas3oH: He Byxkue - 20 ° C - +120 ° C;
TOYHICTB: He ripiie + 5%;
YYTIMBUIA €JIEMEHT: PO3TAlIOBaHUI yCepeAnHi HAKOHCYHNKA TaTIHKa;
KaJiOpyBaHHs: HE BUMarae KajxiOpyBaHHS

A.5. MikpodoHHMIt aTYrK (30BHIMIHIM) - 1;
4acTOTHUH niana3oH: He Byxkde 100 I'rr - 8 000 I'ng

A.6. [laTunk ocBiTJICHOCTI - 1;
niamazoH: He Byxkde 0 - 50000 JIx;
TOYHICTB: He Tipie + 4%;
CHEKTPAIBGHUH [liala30H: BUIUME CBITIO

A.7. laTauk THCKY - 1;
niarrason: He Byx4ue 50 - 110 «Ila;
TOYHICTh: He ripiie + 3%;
KaJliOpyBaHHsI: HE BUMarae KajgiopyBaHHsI

A.8. JlaTuuk ByriaeKkucioro rasy (30BHiuHii) — 1;
BUMIPIO€ KOHIICHTPAI[IFO MOJICKYJI B mianma3oni He Byxue 500 — 5000 ppm

A.9. Jlaruuk Boyorocti — 1;
BUMIpIO€ BiTHOCHY BostoTicTh Big 0% mo 100 %.
TOYHICTh BUMIPIOBaHb JIaTYMKa He ripme 5 %

A.10. Jaruymk muxaHHs (30BHIMIHIN) — 1,
BUMIPIO€ MBHIKICTh PYXY MOBITPS, IO HAJAXOJUTH BiJ JICTCHB;
Jliarma3oH BIUMIpIOBaHb HE MEHIIe 5 J1/c

A.11. Haryuk EKT (30BHImIHI) — 1;
JUTS 3HATTSI €JICKTPOKAPAIOTpaMH POOOTH CepIls;

JIOCHIJIKCHHST YMOB, HCOOXITHHUX IS
nepediry GoTocHHTE3Y;

KaTabOoJIIYHI MPOLECH IIPH MPOPOCTAaHHI
HaCiHHS POCIIVH;

BHSIBJICHHS 1 OIMTUC €KOJIOTIYHHUX TPy POCIUH
BITHOCHO OCBITJIEHHS;

BHSIBJICHHS 1 OMTUC €KOJIOTIYHHUX TPy POCIUH
BITHOCHO BOJIOT'OCTI;

MIPOBEACHHS arpOXiMIYHOTO aHAIi3y IPYHTY
(perioHabHI OCOOIUBOCTI)

JocaiTHUIBKIH NPAKTUKYM
CaMmocIocTepeXeHHS 3a YaCTOTOI0 CepIIEBUX
CKOpPOYCHb YIIPOJOBK 00U, THIKHS.
JociikeHHs TeMIlepaTypHOI ajanraii
penenTopiB mWKipu

IIpoexT
BusiBiieHHS piBHSI aHTPOIIOT€HHOTO BILTUBY B
€KOCHCTEMAaX CBOET MICIIEBOCTI
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1 2 3 4
JIaTYMK 3a0€3MeYy€eThCsl KOHTAKTHUMH €JIEMEHTaMH JUIsl TPUKPIIUICHHS A0 LIKIPH JIFOIUHA
A.12. atunk yneTpadiosleTOBOTO BUIIPOMiHIOBaHHA — 1;
nmiamazod: He meniie 0-10 Br/m2, 0-200 Bt/m2;
JOBKHMHA XBUJIb: He MeHIIe 290-390 um
A.13. IlaTuuk TeMneparypy HaBKOJIMIIHBOTO cepeoBrIa — 1;
Temrepatypa: Bix -30 no +50 °C;
TOYHICTB: He Tipme + 1%;
KaJiOpyBaHHSI: HE BUMarae KajaiopyBaHHs
A.14. JlaT4uK 4acCTOTH CEepLEBUX CKOPOUCHb (30BHIMIHIN) — 1;
yacToTa cepleBnx ckopoueHs: 0-200 ymapiB 3a XBHIHHY;
KaJxiOpyBaHHs: HE BUMarae KaxiOpyBaHHS
A.15. atuyuk apTepiallbHOTO THCKY (30BHIMIHIM) — 1,
JUISL BUMIPIOBAaHHS apTepiaabHOTO THCKY JIIOJMHH;
BUKOPHCTOBYE MAH)KETy 3 IPUMYCOBUM HAarHITAaHHSAM MOBITPS;
BUMIpIOBaIIbHAM Aianma3oH: He Byxde 0 — 250 MM.pT.cT.
A.16. aTunk moBepXHEBOI TeMIepaTypH (30BHIMIHIN) — 1;
U BUMIPIOBaHHS TEMIIEpaTypH MOBEPXHI IIKIPH JFOAUHU a00 OyAb-IKHX 1HIINX TIOBEPXOHB;
BUMIpIOBaJIbHUH Jialia30H TeMneparyp He Byxkue: Bix -20°C no +120°C
HaGip xabeniB y KiJIbKOCTi, JOCTATHIN JUIS MiJKIIOYEHHs aHaJIOTOBO-IU(POBOTO IIEpETBOPIOBaYa
Ta JATYHUKIB.
KinbkicHuid cxinaj 1uppoBOro KOMIT IOTEPHOTO BHMIPIOBAJIBHOTO KOMIUIEKCY BH3HAYAETHCS
BUHTEJIEM.
B) HIndposuii BUMiproBaabHUNH KOMII'IOTePHUIN KOMIUIEKC U1l YYHS: 2 -15*
IMporpamue 3a0e3nedyeHHs] Ta XapaKTEPUCTUKU LU(PPOBOr0 BHUMIPIOBAIBHOTO KOMII IOTEPHOTO
KOMIUIEKCY JJisi KaOiHery Oiosorii Juisi yd4HS QHaJIOTI4HI TNPOrpaMHOMY 3a0e3leueHHI0 Ta
XapaKTepUCTHKAM ITH(PPOBOTO BHMIPIOBAIFHOTO KOMIUIEKCY Ui KaOiHeTy OioNorii sl BYHTEINS.
[lepenik paTtumkiB y cKkiami nupoBOTO BHMIpIOBAJIBHOTO KOMIT FOTEPHOTO KOMIUIEKCY JUIS Y4YHS
BU3HAYAETHCS BUNTEIIEM BiINOBIAHO IO BUMOT HaBYAJILHOT IPOTpaMHy.
I1. Boranika. Pocaunn
1. lemonctpaniiine | 1.1. Kosekuii, rep6apii, Monxesi, mpuiaau
00JIaTHAHHSA A) Koaexkmii:
Mopdosoris pocaux
Cxian xonekunii: 4 KOpoOKHM 3a TeMaMH: PI3HOMAHITHICTH INaroHiB, pi3HOMaHITHICTH JIMCTKIB, | BynoBa Ta KHTTEISUTBHICTD POCIUH 1
PI3HOMAaHITHICTD KBITOK, Pi3HI TUIIM KOPEHEBHX CHUCTEM. Po3MHOXkeEHHS i pO3BUTOK POCIHH
MicTuTh HaTypajbHi 3pa3KH MaroHiB, JIUCTKIB, KBITOK Ta KOPEHIB HAWOUIBII MOIIMPEHUX BHIB
pOCIHH, po3MillleH] HAa OKPEMHUX IJIAHIISTHUX JIUCTaX (HE MEHIIE 5 3pa3KiB 3 KOKHOT TeMH)
Haciuns i mmonu (3 Temmu) Po3mHOXEHHS 1 PO3BUTOK POCINH 1

T"omonacinui
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CkJiaJ1 KOJIEKIIii: 3 KopoOKH 32 TeMaMU: CyXe HACIHHS, TUIOJTU Ta CIIOCOOH TX MOIIMPEHHS; COKOBUTI
oy (MyJIsDKi); ITMIIKK rosioHaciHauX. [IpeacraBneni HaTypaibHi 3pa3Ku Ta MYJISDKI IUIOAIB, @ TAKOX
JIEMOHCTPYIOThCS CIIOCOOH iX MOMIMpPEHHS

OCHOBHI 3J1aKOBI KyJbTYpH INokpurtoHaciuHi
MicTuTh HaTypajbHI 3pa3kd HaWOUIbII MOUIMPEHUX 3JIaKOBHX POCIWH. 3pa3KH PO3MILEHO Ha

OKpEeMUX IUIAaHIIETHHX JucTax (He MeHme 10 3pa3kiB) B KopoOi
JInmaitHuku JInaiHuku

MicTtuTe HaTypaibHi 3pa3kd HaWOIMBII NMONMIMPEHWX BUIIB JMINANHUKIB. 3pa3ku PO3MIMICHI Ha
TUTAHIICTHHX JINCTAX (He MEHIIe 6 3pa3KiB) B KOPOOi

B) 'epOapii:

I'epb6apHi 3pa3Kku BUCYIICHI, TPUKPITUICH] IO TepOapHIX JUCTKIB popMaTy A4 Ta MOMIIIEH] B CIIeTiaIbHi
MmaKyBaJibHI KopoOku. KoskeH repOapHUI JHCT CYIPOBOIKY€ETHCS iIHPOPMALIIEIO PO POJUHHY Ta BHIOBY
Ha3BH. KiIbKICTh 3pa3KiB 3aJI€)KUTh BiJl KUIBKOCTI POJIOBHX Ta BUJIOBHX 3pa3KiB

Mopdonoris nuctka
He menmie 12 3paskiB

BynoBa Ta >KUTTEIISUTLHICTh POCIUH

Mopdosorist pociuH
He menme 16 3pa3kiB

BynoBa Ta >KUTTETISUILHICTh POCIIUH

PocnuHu 3 pi3HUMHU THIIAMU KOPEHEBHUX CHUCTEM
He mennre 12 3paskiB

BynoBa Ta >KUTTETISUILHICTh POCIUH

OCHOBHI TPYIH POCINH
He menme 20 3pa3kiB

BynoBa Ta >KUTTEIISUILHICTh POCIIUH

XKutrei GopMu KBITKOBUX POCIIUH
He menmie 15 3paskis

Po3mHOXEHHS Il PO3BUTOK POCIUH

CropoBi pociiuHH (BiJIUIH: MOXO-, IUIayHO-, XBOIIlE-, TTAOPOTEoi0Hi)
He menme 15 3paskiB

Buii criopoBi pocinHu

CucreMaTuka pociuH Bomopocri.

I'epbapiit MicTUTh HaTypallbHI 3pa3Ky YaCTHH POCIUH OCHOBHHUX T'PYI: POAMHU: 000O0BI, 37aKoBi; | Bumi ciopoBi pociuHm.
POIVHH XPECTOIBITI, CKIAIHOIBITI; JiNiifHI, MACIFOHOBI; PO3OIBITI, 30HTUYHI; CITOPOBI pociwHU - | [lokpuTOHACIHHI
BiJJIIIN: MOXO-, IJIAYHO-, XBOIIE-, ITATOPOTEHOAi0H .

He menme 50 repbapHux 3paskiB pociuH (abo iX pogoBa 3aMiHa)

Bimnin nokputoHaciHHi (32 poAHHAME) [oxpuroHacinHi

He menme 24 3pa3skiB

Jluxopocii pocauHH
He menme 15 3paskis

IToxputoHacinHi

KynetypHi pociaman
He menme 30 3pa3kiB

IToxputoHacinHi

Pocnuaum icTiBHI JUKOpOCITI
He menme 15 3pa3kiB

IToxputoHacinHi

JlikapceKi pocInHI

IToxputoHacinHi
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He menmre 25 3paskiB

KutreBi popmu pociuH
He menmre 20 3paskiB

Oprani3mH i cepeIoBHIIE iCHyBaHHS

PocnunHi ciiBTOBapHCTBa
He menmie 30 3paskis

Oprani3mu i cepeIOBHIIE iCHYBaHHS

Pocnaunu npuponHux 308 Ykpainu
He mennre 30 3paskiB

Oprani3mu i cepeIOBHIIE iCHYBaHHS

PocnuHu mpUpoIHUX 30H CBITY
He menmie 30 3paskis

Oprani3mu i cepeIOBHIIE iCHYBaHHS

B) Mopaeuni:
Kiituna pociannHa

Monens IeMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyJOBH POCIMHHOI KJIITHHH Ta ii OpraHOimiB.
BuroToBnena 3 miuactmacu, 3abapBiieHa B SCKpaBi KOJIbOPH Ta BCTAaHOBJECHA HAa IIJACTaBKy. Po3mip
Mozeni He menme 50 cm

BynoBa Ta >KUTTETISUILHICTh POCIIUH

Xnopomact

Mopens IEMOHCTPYE 30BHIIIHIO Ta BHYTPIIIHIO OYIOBH XJIOPOIUIACTa POCIMHHOI KITITHHH.
BurorosneHa 3 mractmacu, 3a0apBieHa B SICKpaBi KONBOPH Ta BCTAHOBICHA Ha MiACTaBKY. Po3mip
mozeni He merme 30 cm

BynoBa Ta )KUTTEIISUTBHICTD POCITHH

Mynsoki GpyKTiB
HaGip MicTHTh OCHOBHI BUN (PYKTIB, IO [IPEACTABIICHI B HATYPAJIbHY BEJMYHHY, BUTOTOBIICHI 3
IIACTMACHU Ta 3a0apBJieHi B MpUpoIHi koabopu. He MeHie 8 HaliMeHyBaHb

BynoBa Ta )KUTTEIISUTBHICTD POCITHH

Myisoki OBOYiB
HaGip MicTHTh OCHOBHI BHAM OBOYIB B HaTypallbHy BEJIMYMHY, 10 BUTOTOBJIEHI 3 IUIACTMAacH Ta
3a0apBiicHi B IpUPOAHI K0Jbopu. He MeHIe 8 HaliMeHyBaHb

BymnoBa Ta sKUTTETISUTLHICTh POCIIUH

Bynoga crebna

Mozenp neMoHCTpye OynoBy cTeblia B I030BXKHBO-TIONIEPEYHOMY PO3Pi3i Ha TiCTOJIOTIYHOMY
piBHI Ta HOr0 OCHOBHI KOMIIOHCHTH: TIOKPHBHI TKaHUHH (ermiiepMa Ta MpoOKOBHUH miap), Kopa 3 JIyooM,
Irap TBIPHHX KIITHH 3 JCPCBHHOIO. Y IEHTpi cTeblla po3TalioBaHa ceplieBHHA. [IpoBimHI mMydkw
BUJIJICHI KOJILOPOM: CYAHHH, CHTOIIOAIOH] TpyOKH Tomo. BurotosieHa 3 miacTMacu Ta 3a0apBieHA B
npupoAHi Kobopu. Po3mipu Moneni He merme 35 x 15 cm

BynoBa Ta JKUTTEISUIbHICTh POCTHH

Bbynosa nuctka

Monenp n1eMOHCTpye OylOBY JIMCTKA B TO370BXXHBO-TIONIEPEYHOMY PO3THHI HA TiCTOJIOTIYHOMY
piBHI Ta HOro OCHOBHI KOMIIOHEHTH: €HiJepMIC 3 MpOJUXaMH, TyOuacThii Ta CTOBHUacTHi Me30(]i,
MIPOBIJIHI MMyYKH TOIIO. BUroTOBJIEHA 3 TIacTMAcH Ta 3a0apBiieHa B MPUPOAHI KOIbopH. Po3mipu Momeni
He MeHIIe 45 x 20 cM

BynoBa Ta )KUTTEIISUTEHICTh POCITHH

[To3m0BXKHIN PO3THH KOPEHS

Mogens JeMOHCTPYE 30BHIIIHIO Ta BHYTPINIHIO OyIOBH KOpPEHS B MOB3IOBKHBOMY PO3THHI Ha
TiCTOJIOTIYHOMY PiBHI, a TaKOX IPOBIJIHI IyYKH, KOPEHEBI BOJIOCKHM TOIIO. Monenb BUTOTOBJIEHA 3
1acTMacu Ta 3abapBieHa B MPUPOIHI KOIbopH. Po3mipn moneni He meHmie 40 x 10 cm

BynoBa Ta KUTTEISUTBHICTD POCTUH
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3

KBiTKH MpecTaBHUKIB Pi3HUX POJUH (SA0JTyHS, MIIEHUIS, KAPTOIUIS, TOPOX)

Ha0ip cknagaeTbes 3 KBITOK sI0JIyHI, KapTOILTl, TOPOXy Ta MIIEHHI. Mojielli KBiTOK MaloTh OyTH
po36ipHEME. BuroToBuneHi 3 miiactMacy, 3abapBiieHi B IPUPO/IHI KOJIBOPH Ta BCTAHOBJICH] Ha MMiJICTaBKH.
Po3mipu Mojeneli He MeHIe 25 cM

BynoBa Ta >KUTTETISUTLHICTh POCITHH

XnaminomMonazna

Mopens IeMOHCTPY€ 30BHIIIHIO i BHYTPIIIHIO OyA0OBY "HalpoCTIimmX" Ha MPUKIAMI
XJlaMioMoHau. BurorosieHa 3 mactuky Ta 3abapBiieHa B IPUPOAHI KOIOopH. Po3mip Mozerni He
MeHIIe 15 cm

Bogopocri

I') Mopneni-amtikanmii:
Po3MHOKEeHHS BOIOPOCTi

Mopens-arikariss MicTUTh 9 KapTOK, IO IEMOHCTPYIOTH OCOOIMBOCTI PO3MHOXKCHHS Ta CTamil
MOJIUTY OTHOKJIITHHHOI BOJIOPOCTI HAa MPUKJIAAI XJIaMiZoMoHaau. Bei KapTKU JaMiHOBaHI Ta OCHAIICHI
MarHiTHUM KpiIUICHHAM

Bogopocri

Po3MHOXEHHSA MOXY
Mopenb-arikanisi MiCTUTh 7 KapTOK, IO IEMOHCTPYIOTh OCOOIMBOCTI PO3MHOMKEHHS 3EJICHHX
MOXIB Ha NPHUKJIai 303yJIMHOTO JIboHY. BCi KapTKu JlaMiHOBaHi Ta OCHAIlEHI MarHiTHUM KPIIUICHHSIM

Bui criopoBi pocianHu

Po3MHOMXEHHSI nanopoTi
Mopenb-ariikamisi MICTUTh 8 KapTOK, IO IEMOHCTPYIOTh €TalH JKUTTEBOTO LUKy HaropoTi Ha
NPUKJIAI IIMTOBHHUKA Y0JIOBiY0ro. Bei KapTku JaMiHOBaHI Ta OCHAILEHI MArHITHUM KPIiIUICHHAM

Bui criopoBi pocinHu

Po3MHOXEHHSI COCHU
Monenb-armikaris MicTUTh 9 KapToK, III0 JEMOHCTPYIOTh OCOOIUBOCTI PO3MHOXKCHHS
TOJIOHACIHHUX Ha MPHKJIAJi COCHH. BCi KapTKH TaMiHOBaHI Ta OCHAIICHI MATHITHAM KPITUICHHIM

Tononaciuui

I) Hpunagn:
Ipunap ajs 1eMOHCTPYBAaHHS BCMOKTYBAHHS BOJU KOPEHEM
CKJ1aJaeThes 31 CKISHOT OCHOBH Ta TyMOBOT'O KOpKa. Po3mip npunany He meHiue 25 cM

J7st criocTepe)keHHs 32 BCMOKTYBaHHIM
BOJH KOPEHEBOI CHCTEMOI) POCIIMHH i
TPAHCHIpAI€0 B JIUCTKAX

BynoBa Ta )XUTTERISUIBHICTD POCIIUH

Mpunan qnst 1eMoHCTpanii BOXHHUX BIACTHBOCTEH IPYHTY
KoMIuIeKTHICTh NMpUIIaay: CKISIHUH HUIIHP 13 MOMIIKaMu, MIpHUN LWITIHAD, JilKa, GLIbTp,
ryMKa

BynoBa Ta )KUTTEIISUTEHICTh POCITHH

[Mpunan as1st BUSIBIICHHS TUXAJIBHOTO ra3000MiHY Y POCIHH

CkiajaeTbcss 3 OCHOBH-€MHOCTI, KPHIIKHM, CITKM A 3pa3ka, MaHomerpa U-moaiOHoro 3
MOK)KYMKAMHU DIBHS, IIJCTABKU JIsl NpUiIany, TPyOKHM CHOJNY4YHOI Ta IINpHUIA JUIs 3allOBHEHHS
MaHOMeTpa

BymnoBa Ta >KUTTETISUTLHICTh POCIIUH

2. O0aagHanus Aas
J1a60paTOPHHUX
pooit

2.1. T'ep6apii, koaekuii, Mikponpenapatu
A) TI'ep0apii:
I'epOapHi 3pa3ku BUCYIIIEH], IPUKPIIIIEH] O repOapHuX JIMCTKIB popMaTy A4 Ta IOMIIIEHi B clrienianbHi
NaKyBaJIbHI KOpoOkH. KoskeH repObapHuii ICT CYIPOBOKYETHCS iH(pOpMaliero Ipo pOAUHHY Ta BUIOBY
Ha3BH. KUIBKICTD 3pa3KiB 3aJI€XKHTh BiJl KUIBKOCTI POJOBHX Ta BHAOBHUX 3pa3KiB Ta KUIBKOCTI YYHIB Yy
Kiaci
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1 2 3 4
XKuttei GOpMHU KBITKOBHX POCIUH Po3MHOMXkeHHS i pO3BUTOK pPOCIHH 2 -15*
He mennie 10 3paskiB
CnopoBi pociuHH (BiZIUIN: MOXO-, IUIAYHO-, XBOILE-, TAIOPOTENOAI0H1) Bui criopoBi pocianHu 2 -15*
He mennie 8 repbapHux 3paskiB
Cucremaryka pociuH. Buiii criopoBi Ta ciM'sHi pociuHH Bui crioposi pocnuau. [TokpuToHacinzi 2-15*
He menme 20 3pa3kiB

Cuctematnka pociuH. Pogmaa 6060BuX. 31aK0BI IoxkpuronacinHi 2-15*
He menme 10 3pa3kiB

Cuctematika pociuH. Poauna mimiifanx IToxkpuronacinHi 2-15*
He menme 10 3pa3kiB

Cuctematnka pociuH. PogiHa nmacmpoHOBHX. XpecTouBiTi. CKIIagHOIBITI [oxkpuronacinHi 2-15*
He menme 10 3pa3kiB

Cuctematika pociuH. PoauiHa po3onsiti INoxpuronacinHi 2-15*
He menme 8 3pa3kiB

CipCBEKOTOCTIONAPCHKI POCTHHA INoxpuronacinHi 2-15*
He menme 10 3pa3kiB

Jluctani nepesa Ta KyIi OpraHi3mu 1 cepeoBHIIE iICHYBaHHS 2-15*
He mennie 15 3paskiB

Bb) Mikponpenapatu. Boranika:

[MocTiiiHi MikpomnpenapaTtd BMIlleHI B CepelJoBHINA, HEpO3uMHHI B Boai. Mikponpenaparu | Pocimunau 2-15*

MOHTYIOTHCS Ha CTAaHJAPTHUX MPEIMETHUX CKEJIbLSX 3 BAKOPUCTAHHSIM HAaKPUBHHX CKeJIellb, 03100JIeHI
€THKETKOIO, Ha SIKIi 3a3Ha4YaloThCsl Ha3Ba MpenapaTy yKpalHChKOI Ta JIATHHCHKOK MOBAaMHU Ta HOTO
HOMED 3a MepetikoM. 3pi3u MaKCUMAaJIbHO TOHKI, B OJMH MIap KIIITHH, | MAIOTh BC1 TAKCOHOMIYHI O3HAKH.
3abapBiieHi CTIHKMMU OapBHUKAMU, 1110 HE HOPYIIYIOTh CTPYKTYpY 00’ekta. OO’€KT pO3TalloBYETHCS
y LEHTPI MPEIMETHOTO CKJIA.

Habip MikpormpenapatiB po3MiIIyeThCSI B CIIEIiaIbHUX KOPOOKaxX 3 Ma3aMH s MPEeIMETHUX
ckenenb. MikpolpemapaTi IOCTiHHI 3a TepMiHOM 30epiraHHs, 4iTKi, sKicHi (mo30aBieHi Opyny,
CTOPOHHIX 00'€KTiB), MPUIATHI U BUBYCHHS 32 JOIOMOTOIO IIKIJIHBHAX MiKPOCKOTIB 200 JyTI.

Ckinazg Habopy:

3eJICHI BOJIOPOCTI: BOJBBOKC, XJIOpeiia, EBIJICHA 3€JICHA, CIIPOripa, YIOTPHKC;,

CIIOPOTOH 303yJIMHOTO JILOHY;

COpyc MamopoTi;

TIOTIEPEYHi 3pi3u: MUJIKa, 3aB's3i;

MHJIOK COCHU;

BHYTpimHs OymoBa: cTe0J0, KOpiHb, JMCTOK; TKaHWHA POCIMHHOTO OpraHi3My: NpOBijAHA,
NOKpPHMBHA, MEXaHi4Ha, (POTOCHHTE3yI0Ua

I11. Boranika. I'pudn

1. lemoHncTpaniiine
00J1aTHAHHS

1.1. T'ep0apii, xosexuii, moaeJi
A) Koaexkuii:




17

I'pubu

Konexmnist ¢otozoOpaxeHb iCTIBHUX Ta OTPYHHHMX TpuOiB, HaAPYKOBaHMX Ha ILyIKOMY Marepi,
KO>KEeH JIUCT Mae€ JIeKiIbKa 300pakeHb OJHOTO 3 I'pUOiB, CYNPOBOKYETHCS iH(pOpMaLi€ro PO POANHHY
Ta BUJOBY Ha3BH, ONMC BHIJISLY Ta PO3NOBCIOJUKEHHs. Mae mictuTh He MeHIe 20 JucTiB

I'pubu

B) I'epobapii:
Bonopocrti. I'pubn. Jlnmaitankn

I'epbapHi 3pa3ku BHCYIICHI, TPUKPIIUICH]I A0 repOapHUX JUCTKIB GopMaTy A4 Ta momimieHi B
cremiajgbHI MakyBaldbHI KOpoOku. KokeH repOapHHI JNHCT CyNPOBOMKYETHCS iH(pOpPMAIE0 TIPO
poIMHHY Ta BHIOBY Ha3BH. He menmre 15 3paskin

Bomopocrti. ['pubu. Jlumaitnuku

B) Moaeani:
Mynsoki TpudiB

HaGip MicTUTh OCHOBHI BUIM TpHUOIB B HATypalbHY BEJIMYMHY, BUTOTOBJICHI 3 IUIACTMAacH Ta
3a0apBJieHI B IPUPOIHI KOJIbOPH, HE MEHIIIe 7 MYJISDKIB IIANIKOBUX IPUOIB

I'pubu

2. O0aagHaHHA s
J1a60paTOPHUX
pooiT

2.1. Mikponpenapatu. I'puou

IMocrifiHi MikpompenapaTi BMiIleHI B CepelIOBHINA, HEPO3UMHHI B BoAi. Mikpompenaparu
MOHTYIOTHCS Ha CTAaHJAPTHUX NMPEIMETHHX CKEJIBIIX 3 BAKOPUCTAHHIM HaKPUBHHX CKEJIEIb, 0300JICHI
€THKETKOIO, Ha sIKiif 3a3Ha4aloThCsl Ha3Ba IpenapaTy yKpaiHChKOI0 MOBOIO Ta OO HOMED 3a MepeTiKoM.
3pi3 MakCUMaJbHO TOHKI, B OJMH LIap KIITHH, 1 MalOTh BCl TaKCOHOMI4HI O3HakKu. 3abapBieHi
CTIHKUMH OapBHHUKaMH, L0 HE IOPYUIYIOTH CTPYKTYpy 00’ekta. OO’€KT pO3TAIOBYETHCS y IEHTPI
npeaMeTHoro ckia. HaGip MikpomnpenapatiB po3MilllyeThCsl B CIEIiaJbHUX KOPOOKax 3 mazamu JUis
NpeJIMETHUX CKelellb. Mikporpenaparu MOCTiHHI 3a TepMiHOM 30epiraHHs, 4iTKi, sIKiCHi (11030aBieHi
Opyy, CTOpOHHIX 00'€KTIB), MIPUIATHI /I BUBUCHHS 32 JJOMTOMOTOO IMIKITBHUX MIKPOCKOIIIB 200 JIyTI.
Ckiag Ha0opy: IPiXKIKi; aKTHHOMIIIET; Pi30IyC; THOHOBHK (Tpu0); meHiuI (01akKuTHA [BiJIb)

I'pubu

2-15*

IV. TBapunu

1. lemoHncTpaniiine
00J1aTHAHHS

1.1. Koaexuii
Po3BuTOK KOMax 3 HEMOBHUM TiepeTBopeHHsM (CapaHna)

3pasku: sl capaHd, CTajail PO3BUTKY JIMYMHKH CapaHH, IMaro CaMKa, iMaro camellb, JIUCT
KaITyCTH, ITOIITKOKCHUH capaHOI0

Yneuucronori. Komaxu

Po3BuTok komax 3 noBHMM neperBopeHHsM (LLloBkompsin)

3pas3ku: sins IMOBKONpsiia NIOBKOBUYHOIO, T'YCEHHIS IIOBKONpsa HIOBKOBUYHOIO, JIIICUKa
IIOBKOMPsiIa MIOBKOBUYHOIO, iMaro caMmellb, iMaro caMka, IIOBKOBE BOJIOKHO, IOBKOBA TKAHWHA, JIUCT
TyTOBOTO AepeBa

Ynenncronori. Komaxu

Mopceke 1HO
Biosioriuni 00'eKTH MOPCHKOT'O JTHA: KOPAJIH, MOPCHKI 31pKH, paKOBHHH MotocKiB. He menme 10
00'exTiB

Momrocku

Kopanu
JUis BuBYeHHsT OyJOBM KOPAJIOBHX MOJIMiB. Mae MiCTUTH HE MEHIIIE 5 BHIiB KOpaJliB

BararoxmituaHi. KHmkoBonopoxHUHHI

Pakomoaioni

Ynenncronori. PakomoaiOHi
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2 3
Jyist BUBYEHHS OyIOBH WICHHUCTOHOTUX. Ma€e MICTUTH HATypasibHiI 00'€KTH: paK pidYKOBHIA, Kpao,
KpeBeTKa
Mopchka 3ipka BesxpebetHi
J1y1s1 BUBYEHHSI IPE/ICTaBHUKIB KJ1acy 0e3XpeOeTHHX - TUM TOJIKOIIKipi. Mae MicTuTH
HaTypaJbHUI 00'€KT: MOpChKa 3ipKa
Yepemnaiiku MOJFOCKIB Momtocku
UYepemnaiki JBOCTYIKOBHX 1 4epEBOHOTHX MOJIIOCKIB Pi3HHUX BHIIB
PisHOMaHITHICTB mip's [raxu

3pa3ku BCiX OCHOBHHX THUIIIB Tip'sl. 3pa3Ku pO3MIIeHi Ha OKPEMHUX IDIAHIIETHUX JINCTaxX (HEe
MeHIe 3 JIMCTKIB), B KOpoOIIi

PisHOMaHITHICTh KOMax
3pa3ku pi3HUX BHJIB KOMax

BusiBneHHS NpUKIIaIiB IPUCTOCYBAHb 1O

Croco0y XKHUTTA y KOMax

[NaBykomoaiOHi
3pa3ku BUAIB MABYKIiB Ta NaBYKONOIIOHMX

1.2. BoJiori npenaparu a0o npenapaTu B pP030poMy IJIACTUKY
KoskeH npenapaT po3MillieHO y IUTACTHKOBIH MPO30piil EMHOCTI 13 piAMHOIO, 110 KOHCEPBYE, a0 y
HPO30POMY IUIACTHUKY.

Kinpyacri yepBu

Hepeina
JleMOHCTpY€E 30BHIIIHIO OY0BY Hepeiau

Bbeszybka Momrocku
JleMoHCTpye 30BHINIHIO Oy0BY 0€33y0KH

P03BUTOK KicTKOBOT prOH Pubu
JleMOHCTpY€E PO3BUTOK KiCTKOBOT pruoH

Baytpimns 6ynosa xabu 3eMHOBO/THI
MicTuTh IO3HAYEHHS OpraHiB Tija TBapuHU. JIeMOHCTpY€E 30BHIIIHIO i BHYTPINIHIO OYIOBY Kabu

Tpuron 3eMHOBOIHI
JleMOHCTpYy€E 30BHINIHIO OyOBY TPUTOHA

TTamrox Ccasmi
JleMOHCTpY€e 30BHILIHIO Oy/I0BY IAIlOKa

Po3Burtok kypku IIraxu
JleMOHCTpY€E PO3BUTOK KYPKH

Smipka [Tna3ynu

JleMOHCTpY€E 30BHINIHIO Oy/IOBY SLIIPKH

[Mapasutnyni yepBu. Ackapuau (camka, camerp)
JleMOHCTpYe 30BHIIIHIO OYI0BY CAMKH Ta CaMIlsl aCKapuIu

[Mapasutnuni yepBu

Meny3za
JleMoHCTpYe 30BHINTHIO OYI0BY MeIly3u

KumrkoBonopoxHUHHI

Byx
JleMOHCTpy€e 30BHINTHIO OYZIOBY 3Mil Ha MPHUKJIAL1 By)Ka

3mii
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2 3
ITaBykomomiOHi UnenuctoHori. [laBykomoioHi
JleMOHCTpy€e 30BHILIHIO Oy/10BY OTPYHHUX BUJIIB TaBYKIB Ha NMPHKJIai Kapakypra ado TapaHTyja
CkopmioH UnenuctoHori. [laBykomomioHi

JleMOHCTpY€E 30BHILIHIO Oy/I0BY CKOpIiOHA

1.3. O6'emnui mogeni
KnitnHa TBaprHHA

JleMOHCTpYy€E 30BHIIIHIO Ta BHYTPILITHIO OyJOBY TBapHHHOI KIIITHHU Ta i opraHoign. Burorornena
3 IUTACTMACH, OPTaHOIAN KIITHHH 3a0apBieHi B sICKpaBi KOJIHOpH. BcTaHoBNIeHa Ha mifcTaBKy. Po3mip
MoJeni He MeHlIe 45 cM

TBapunu

[Hdy3opis Tydenska

3oimpmena y 1000 paziB moaens iH}y30pii Tyhenbkn, mo neMoHCcTpye ii OymoBy. BurotosieHa 3
IIacTMacH, 3a0apBiieHa B IPUPOIHI KOJIEOPH Ta BCTAHOBJICHA Ha MiJCTaBKy. Po3Mipu Moneni He MeHIIe
25 cm

OHOKIITUHHL

Timpa

JleMOHCTpY€E 30BHIIIHIO Ta BHYTPINIHIO OyIOBY MPICHOBOIHOTO moJjima - Tigpu. CkiagaeTses 3
JIBOX YaCTHH: IMOB3JIOBXXHBOT'0 PO3THHY OPOCIIOT0 OpPraHi3My Ta 301IbIIEHOr0 (hparMeHTy YaCTHHH TiJa.
Burortosnena 3 miacTMacu, 3a0apBiicHa B MPUPOIHI KOJIbOPH Ta BCTAHOBJICHA Ha MijcTaBKU. Po3mip
mojeni He MeHuie 30 cM

KuikoBonopo>xHUHHI

JlannerHux

JleMOHCTpY€E 30BHIIIHIO i BHYTPILIHIO OYyZOBY JIAHIETHHKA HA MO30BXXHBOMY PO3pi3i: HABKOJIO-
330pOBy TOPOXHUHY, XOpAY, HEpBOBY TPYOKy, HEpPEAPOTOBY IiiKy, 3S0pOBi IIUTMHH, KHUIIKiBHHUK,
aHAJIBHUHM OTBIp, XBOCTOBHUII IUIaBHUK. Burorosnena 3 mactMacu Ta 3a0apBieHa B SICKPaBi KOJIbOPH.
Posmipu moneni He Mermne 50 cm

3aranbHa 0i070Tis.
Xopmosi.
EBosrortiiine BueHHs

Bes3yOka
JleMOHCTpY€E 30BHINIHIO i BHYTPILIHIO OYA0BY IBOCTYIIKOBOTO MOJIOCKA - 6€33y0OKH. BuroToBieHna
3 IUTaCTMAcH, 3a0apBiieHa B IPUPOHI SICKpaBi KobopHu. Po3mipu Moneni He Mmerme 50 cM

Momrocku

JomoBuii ueps sk

JleMOHCTpY€E 30BHILIHIO 1 BHYTPILIHIO OyI0BY KiJIbYacTOrO YepB sKa Ha MPUKIIA/I JOLI0OBOTO
4yepB'sika. BUTOTOBIJICHA 3 IaCTMACH, 3a0apBIicHa B ICKpaBi MPHUPOIHI KOIbOpU. Po3Mipu Moerni He
Mmenme 50 cm

KimpuacTi yepBu

Mo30k xpebeTHIX TBapUH

HaGip cknamaetscsi 3 5 Mojzesei MO3Ky XpeOeTHHX Ta 5 MiACTaBOK IUIACTMAcOBUX. MIiCTUTh
MOJIeJTi MO3KY IPEICTAaBHUKIB IT'TH IPYI XpeOETHUX TBAPHH: KOCTUCTHX PHO, 36MHOBOJHHX, IUIa3YHiB,
NnTaxiB, ccaBIiB. Mojen BHUIOTOBJIEHI 3 IUIACTMACH, BCTAHOBJIEHI Ha IiACTaBKU. Pi3HI Bigmian
TOJIOBHOT'O MO3KY Ha MOJIEJISIX BHJIUICH] PI3SHUMH KOJIbOPaMH

XpebeTHi.
EBosroniiine BueHHs

Cxkernet pubu

Monenp sBisie coOOr0 TPUPOJHMI  OCTEOJIOTIUHMH —MaTepiai.
ypaxyBaHHSM BiJTBOPEHHS IPHUPOJHOTO IMOJOXKEHHS Tijla TBapuUHM Ta
TUTACTHKOBHM KOBIaKoM. Po3mip Moserni He MeHIe 25 cM

CkejeT 3MOHTOBAHUM 3
3aXUIICHUH MPO30pUM

Pubu
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CkeneTu XOpA0BUX

Mogeni SBISIOTH COOOI0 TNPHPOAHUM OCTeoJOriyHMi Marepian. CKeneTd 3MOHTOBaHI 3
ypaxyBaHHSM BiITBOPEHHS IPUPOIHOTO MOJ0KEHHS Tijla TBAPUH Ta 3aXHUIIEH] NPO30PUM IIAaCTUKOBUM
KOBIIAKOM

Ckeuner xabu
Po3mip monerni He MeHIIE 25 cM

3eMHOBOIHI

Ckener royba
Po3mip monerni He meHme 30 cM

IITaxnm

Ckenet Kpois
Po3mipu Moperni He MeHIe 45 cM

Ccasmi

1.4. Bapeanedni mopeni
BuUroToBneHi 3 TMCTOBOTO TEPMOILIACTHKY 3 TIIMOMHOIO penbedy 10 3 cM.
300pakeHHs 320apBIeHO B MPUPOIHI KoIbopu. Po3mipu mozeni He meHtre 60 x 40 cm

Bynosa siius ntaxa
Mopenb 1eMOHCTPY€E BHYTPILIHIO OYyI0OBY SIS Taxa

IItaxm

BHyTpimiHs Ta 30BHILIHS Oy/10Ba JOIIOBOTO Y€pB’siKa
Mopenb eMOHCTpY€e BHYTPILIHIO Ta 30BHIIIHIO OyJOBY KUIBYAaCTHX 4YEpB'AKIB Ha NPUKIAII
JIOIIOBOT'O YepB’siKa: KPOBOHOCHY, HEPBOBY, JMXaJIbHY, TPABHY Ta CEUOCTATEBY CHCTEMH

Kinpyacri yepBu

BHyTpimns 6ynoa pudu
Moienb IEMOHCTPY€ 30BHIIITHIO Ta BHYTPILITHIO OyJOBY pHOU Ha MPUKIIAJAI Kapacs

Pubu

Brytpimns OynoBa cianMaka
MoJiesb AEMOHCTPYE 30BHILIHIO T2 BHYTPILIHIO OY/I0BY YepEBOHOTHX Ha NMPUKJIAl CIMMaKa

YeperoHori

Baytpimns 6ynosa xabu
Mozesnb AEMOHCTPYE 30BHILIHIO Ta BHYTPIIIHIO OY/IOBY *a0u: AMXaJIbHY, KPOBOHOCHY, TPaBHY
Ta CEYOCTATEBY CUCTEMHU

3eMHOBO/IHI

BrytpimHas OynoBa xpyma
Moyienb IEMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyJOBY XpyIlia: KDOBOHOCHY, HEpPBOBY, TPaBHY,
JMXaJIbHY, BUIIJIBHY Ta CTATEBY CHCTEMH

YneHruCcTOHOT1

BuyTtpimHas Oymosa smiipku
Moyienb IEMOHCTPY€E 30BHIIIHIO Ta BHYTPIIIHIO OyJOBY SIIIPKH: KPOBOHOCHY, HEPBOBY, TPABHY,
JMXaJIbHY, BUIIJIBHY Ta CTATEBY CHCTEMH

[Inazynu

Buytpinias OynoBa nraxa
Monens IeMOHCTPY€ 30BHIIIHIO Ta BHYTPIIIHIO OYZ0BY ITaxa Ha MPUKIaJi royda: KpOBOHOCHY,
HEPBOBY, TPABHY, TUXAJbHY, BUIIIBHY Ta CTATEBY CUCTEMHU

TItaxn

BuyTtpimns 6ymoBa kposns
Monens JeMOHCTPY€E 30BHINIHIO Ta BHYTPIIIHIO OyIOBY KPOJIS: KDOBOHOCHY, TPaBHY, TUXAJIbHY,
BUAUIBHY Ta CTATEBY CHCTEMHU

Ccanii

Buytpimns Oynosa cobaku

Ccasmi
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Mozenp OeMOHCTPYE 3OBHIIIHIO Ta BHYTPIIIHIO OylOBY COOaku: HEPBOBY, JUXAJIbHY,
KPOBOHOCHY, TPAaBHY, C€4OCTATEBY CHCTEMU

EmOpioHansHUN pO3BUTOK TBAPHUHU
Monenp 1eMOHCTPYE BCi cTajiii pO3BUTKY eMOpioHa TBapHHH

Xopnosi

2. O01agHaHHA 15
J1a60paTOPHUX POOIT

2.1. Mikponpenaparu. 300.0ris

[ocriiiHi MikponpenapaTd BMIIlIeHI B CepeJoBHINA, HEPO3YMHHI B Boai. Mikpompenapatu
MOHTYIOTBHCS] HA CTaHAAPTHHUX MPEAMETHUX CKENbIIX 3 BUKOPHCTAHHIM HAKPUBHUX CKEJEIb, 03100CHI
eTHKETKOIO, Ha SKii 3a3HaYalOThCS Ha3Ba MpenapaTy JATHHCHKOIO Ta YKPaiHCHKOIO MOBaMH Ta HOro
HOMep 3a IepesikoM. 3pi3u MaKCHMaIbHO TOHKI, B OWH IIap KIIITHH, i MAIOTh BCi TAKCOHOMIYHI O3HAKH.
3abapBieHi CTiiKUME OapBHUKaMHU, IO HE TOPYIIYIOTh CTPYKTYpY 00’ekta. O0’€KT pO3TAIIOBYETHCS Y
HEeHTpi mpeameTHoro ckia. Habip MikpompenapaTiB po3MIIIyeThCS B CHEHiaTbHAX KOpOOKax 3 mazaMu
JUISL TIpEIMETHUX CKellellb. Mikponpenapatd  TOCTiHHI 3a TEepMiHOM 30epiraHHs, 4YiTKi, sIKiCHI
(mo36aBneHi Opymy, CTOPOHHIX 00'€KTiB), HPUAATHI JUIs BHUBYCHHS 3a JOMOMOIOI IIKITBHUX
MIKPOCKOIIIB a0 JIyIL.
CkJiiag HaOopy: Tifpa (3arajibHa CTPYKTYpa); POTOBHI amnapart riipy; miiaHapis (KUIIKIBHUK); acKapuaa
(>xiHO4Ya 0coOMHA); ackapuaa (PO3THH JKIHOUYMX CTATEBUX OPTaHiB); CUCYH SIMOHCHKHN (KOITYJISIIIis
mapu); KiHIliBKa OJKOJIH; KiHI[IBKa MYXH; KPHJIO O7pKOITH; OKoi1a (Kajio 1 MINICUOK 3 OTPYTOI0); KPUIIO
KOMapa; KpWJIO METEJINKa; KPOB )ka0u; SIMIIEKIIITHHY Xa0H; epo nraxa

2-15*

V. JIioguna

1. lemoHcTpauniiine
00J1aTHAHHSA

1.1. Mopeui
A) O0'emHui moaei:
Ckerner Mr01UHU

Mopnens neMOHCTpye 0a30BHA KICTKOBHH ONOPHO-PYXOBHH amapaT JTroauHU. KiHIIBKA
KpIIUIATHCS HA THYYKiH OCHOBi. BuroToBieHa 3i CreLiabHOTO IUIACTHKY, IO TOYHO IMITY€E KiCTKOBY
TKaHMHY, MA€ MPUPOJIHI KOJILOPH, HA CTOSIKY, po30ipHa. Bucora ckenera 170 cm

Bbynosa moaunu

Uepen noiuHu

Monens neMOHCTpYye OyIOBY depena JIIUHH i € po30ipHOI0. BepxHs mooBrHa yeperna
Bin'eqHyeThes. HmKkHS menena 3'eJHaHa 3 MOAEIUTIO PYXOMHM NPYKHHHUM KpiTUTeHHs M. BuroToBnena
3 IJIACTHUKY, 110 TOYHO IMITY€ KICTKOBY TKaHHHY Ta IPUPOJIHE 3a0apBIICHHs, B HATYPAJIbHY BEJIUUNHY

XpeOti o uHI
Mogens neMOHCTpYE OyaoBY XpeOIliB JiroguHH. BUrOTOBICHA 3 IUIACTHKY Ta 3a0apBiicHA B
HarypaigpHuH KoJip. CxiramaeTbes 3 7 pisHUX THHIB XpeO1iB. Po3mip Moaeni He MeHmIe 35 cM

Cyrno6u roanHu (pi3Hi THIIH)

Habip MicTHTH OCHOBHI BHIH CyIJI00iB JIFOJUHN: KYJIbIIOBUH; KOJIHHUH; IUIEYOBUH; JTIKTHOBHUI.
Moneni pyxomi 1 feMoHCTpallii pyHKI[iOHANBHUX pyXiB. BUroTOBIEH] 3 IITaCTHKY, [0 TOYHO IMITy€
KiCTKOBY TKaHHMHY, MacmTab He MeHIe 1:2

Bynosa 3y0a moauHm
Monens po30ipHa, JEMOHCTPYE BEIUKUA KyTHIH 3y0 JIFOMUHH, IO ITOB3IOBXKHIM PO3THHOM
JUIUTBCSL Ha 1Bl 4yacTWHU. [IpMpOIHMMM KOJbOpaMHM BHJJICHI BCi CTPYKTYPHI KOMIIOHEHTH 3y0a.
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BuroTosiiena 3 miacTuky, 3adapBiieHa B IPUPOIHI KOJIBOPH, Ha MiJcTaBli. MacmTad Mozeni He MeHIIe
1:5

BepxHs Ta HIDKHA 1esieny Mo uHu. ['irieHa 3y0iB

Moneni BepxXHIX Ta HIKHIX psAAiB 3yO0iB (Iuesenu) KpiIUIAThCS Ha THYYKOMY METaleBOMY
3'€JJHaHHI 1 JAIOTh 3MOTY O3HAMOMUTHU YYHIB 3 OYJ0BOIO mieien Ta sceH. Jlo Moaeni noaeThes 3yOHa
IIiTKa, 3a JOIOMOTOIO SIKOi MOYKHA IEMOHCTPYBATH NPABUIIBHY TEXHIKY AOTISAY 32 3y0aMu i pOTOBOIO
MOPOXXKHUHOK. BUTOTOBIIEHA 3 TIIACTHKY, 3a0apBiieHa B IPUPOIHI KOJIFOPH Ta 30iIbIIeHa B MaciTabi He
meHmre 1:3

T"onoBHUIT MO30K TIOINHA

Monens € po30ipHO0, CKIATAETHCS 3 TPHOX YACTHH 1 MiJCTaBKH, IEMOHCTPYE 30BHIITHIO Ta
BHYTpIIIHIO OyIOBY MO3KY JIOAWHH (CepemHiii MO30K, MPOMIKHHUIA MO30K, MicT, M030490K). HepBoBi
MYYKH BHJIEHI KOJILOPOM. BUrorosieHa 3 miiactuky Ta 3adapBiieHa B IPUPO/IHI KOJIbOPH, B HATYpPAIbHY
BEJINUUHY

Byxo monunu

Monens € po30ipHOIO, JEMOHCTpYE 30BHIIIHE, CEPEAHE Ta BHYTPILIHE BYXO 3 OKPEMUMHU
CIIyXOBUMH KiCTOUYKaMHU, JTA0IPUHT 31 CTPEMIHIEM, CITyXOBUM Ta BECTUOYJSIpHUM HepBaMu. BurotosneHa
3 IUIACTUKY Ta 3a0apBiicHa B IPUPOJIHI KOJILOPH, MacIuTad He MeHIIe Hix 1:5

OKo II0IUHU

Mogens € po30ipHOIO, NEMOHCTpYE OYAOBY OKa JIIOJMHU: CYIMHHY OOOJOHKY, CITKIBKY,
paiinyxHy 000JOHKY, 31HHIIO Ta KPUIITAIUK, CKIIOBUIHE TiJI0, 30pOBUil HepB. BUroTOB/IEHA 3 IIACTHKY,
3a0apBieHa B IPUPOTHI KOJThOPH, Ha mifcTaBili. Po3aMip Mozeni He MeHIIe 10 cM

T'opranb moauHu

Mozenb po30ipHa, Aa€ 3MOTy IEMOHCTPYBATH ITOYATKOBI BTN TPABHOT Ta JUXaJIbHOI CUCTEM:
rOpTaHb, HiJI'I3UKOBY KICTKY, Tpaxeto, 3B'sI3KH1, M'sI3H, CyJUHH, HEPBOBI 3aKiHYE€HHS, IIUTOBUIHY 3JI03Y.
BurorosneHa 3 IIIacTHKY, 3a0apBicHa B SCKpaBi MPUPOIHI KOJBOPH, HA MiJACTaBHi. Po3Mip Moxeni He
Mmenie 30 cm

Hocormotka siroauHu
Mopnenb IeMOHCTpYe OyIOBY HOCOIJIOTKH JIFOJHHH B cariTalbHOMY po3pisi. Burotosnena 3
TUTACTHKY, 3a0apBlleHa B SICKpaBi IPHUPOJHI KOJIBOPH, Ha mifacTaBmi. Po3mip Mozxeni He meHIre 20 cMm

TpaBHa cucrema.
JuxanpHa cucrema

Jlereni moauHan

Monens po30ipHa, IEMOHCTpYe OyIOBY JIETeHb JIFOJUHH: OpOHXiaJdbHE JEPEeBO, OpOHXIONH i
anbBEONI, JIETeHEBI apTepii, JIereHeBi BEHH, HepBU 1 JiMQaTHYHI CyAWHH, JIeTeHEBa IUIEBpA.
Burorosnena 3 miacTuky, 3a0apBiieHa B SICKpaBi MPUPOIHI KOJIBOPH, HA IUIAHIIETI-MiAcTaBIli. Po3mipn
mojtesti He MeHme 30 x 40 x 10 cm

Z[I/IXZUIBHEI CHUCTEMA

Ceprie Mo IuHU

Monens po3bipHa, IeTaabHO JEMOHCTPYE aHATOMIIO CEpI i3 IUIYHOUYKaMH, 3 IepeicepasMu,
BeHamMu 1 aoproro. Ilepemnst crinka 3HiMHA. KoponapHi aptepii i BEeHM MO3Ha4YeHI KOJHOPOM.
Burorosnena 3 macTuky, 3a0apBieHa B SICKpaBi MPUPOIHiI KOJIBOPH, Ha MiAcTaBIili. Po3mipn mozeni He
Menure 10 cm

KpoBonocHa cucrema
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InyHox aroquHu

Mozenb € po30ipHOIO, JEMOHCTPYE aHATOMIIO IIUTYHKA JIIOJJMHU: OylIOBY IIUTyHKOBHX M 5I3iB, BCI
IIapy IIUTYHKOBOI CTiHKH, peibe(d) 3MOPIIOK CIN30BOI OOOJIOHKH, CYAMHH, a TAaKOXK MiCLe MOEIHAHHS
CTpaBOXOJy Ta ciHKTepa LUIyHKa. BHroToBieHa 3 miacTuky Ta 3abapBiieHa B SICKpaBl HPUPOJHI
Kosrbopu. Po3mipu Moneni He mermie 25 x 20 x 10 cm

TpaBHa cucrema

Hupxka nronunu

Mozenb IEMOHCTPY€e aHATOMIIO HHPKH JIIOAWHU: MO3KOBY PEYOBHHY HHUPKH I HUPKOBI MHCKH,
HAJTHUPHUK, HAPKOBI i HATHUPKOBI CYAWHH, BEPXHIH BiIpi30K cedoBomy. BuroromieHa 3 miacTuky,
3a0apBieHa B SICKpaBi IPUPOAHI KOJIBOPH, Ha mifcTaBmi. Po3mip mozxeni He meHme 20 cM

BunineHa cucrema

[Teuinka aroauHA
Moyenb AEMOHCTPYE aHATOMIIO IEYiHKH JIIOAWHW. BUroTOBNIEHa 3 IUIACTHKY, 3abapBiicHa B
SICKpaBi IPUPOJIHI KOJBOPH, Ha mijacTaBLi. Po3mip Moneni He MeHe 20 cMm

TpaBHa cucrema
KpoBonocHa cucrema

Topc nmonuHu Jropuna
Po30ipHa Mojenb BUTOTOBJIECHA 3 IulacTMacu Ta 3abapBiieHa B MPUPOJHI Koibopu. Mojesb

JIEMOHCTPYE TOPC JIFOJUHU 3 PO3KPUTOIO TPYAMUHOO, IO MICTHUTH Ceplie, JETeHi, BIAMUIM TPaBHOL

CHCTEMH, MEYiHKY, HUPKH, a TAKOX JEMOHCTPYE CariTalibHUI po3pi3 rojoBu. BurorosneHa 3 miacTuky

Ta 3a0apBJicHa B ACKPaBi MPUPO/IHI KObopHU. BricoTa Moeni He MeHIe 85 cM

B) Bapeanedui moaeni: Jroguna

I'onora mroauuu. CariTanbHui po3pi3

Mopnenb JEeMOHCTpYE TOJIOBY JIIONMHM B CariTaIbHOMY pO3pi3i, IIO JO3BOJSIE  YYHAM
O3HaOMHUTUCH 3 i BHYTPIIIHBOK AHATOMIYHOKW OYIOBOK: YEpEHHOK KOPOOKOKW, HOCOBOO
HOPOXKHUHOIK, raiiMOPOBUMH Ma3yXaMH, POTOBOK MOPOXKHUHOK, IMMHHHUM BiJIiIOM XpeOTa TOLIO.
BurorosieHa 3 JHCTOBOrO TEPMOIUIACTY 3 MIMOMHOK penbedy 10 3 cM. 300pakeHHs 3a0apBICHO B
npupoaHi kKopopu. Posmipu moneni #e MeHme 30 x 20 cm

BynoBa ClIMHHOTO MO3KY JIFOIUHU

Mogenb JIeMOHCTpYe OyAOBY CHHHHOTO MO3KY, IO JO3BOJISIE YYHSIM O3HAHOMHTHCH i3
30BHIIIHBOK Ta BHYTPINIHHOIO aHATOMIYHOIO OYIOBOKO 1 CTPYKTYPOI CIHHHOTO MO3KY JIFOIMHHU.
BurorosiieHa 3 JHCTOBOTO TEPMOIUIACTY 3 TJIHOMHOK penbedy 70 3 cM. 300paxkeHHsT 3a0apBICHO B
npupoHi Kosbopu. Pozmipu Moneni He Menmie 60 x 40 cm

HCpBOBa CHUCTEMa

Bynosa nutyHka jaroauHu

Moens IEMOHCTPYE NUIYHOK JIIOAMHUA Yy pO3pi3i, IO J03BOJISE YYHSIM O3HAHOMHUTHCH 13
30BHIIIHLOI0 Ta BHYTPIITHHOI AaHATOMIYHOIO OYJOBOIO OpraHy. BHTOTOBJEHa 3 JIHCTOBOTO
TepMoIuIacTy 3 TIHOHHO0 penbedy 10 3 cM. 300paxkeHHs 3a0apBieHO B MPHUPOAHI KoIbopu. Posmipn
Mozeni He MeHIe 60 x 40 cm

TpaBna cucrema

Bynosa oka smoanHu

Mopenb JIeMOHCTPY€E OKO JIIOAWHM, IO JI03BOJISIE YYHSM O3HAaHOMHUTHCH i3 30BHIIIHBOIO Ta
BHYTPIIIHBOIO aHATOMIYHOIO OYZ0BOIO OpraHa. BUroToByieHa 3 JIMCTOBOTO TEPMOILIACTY 3 TIIMOMHOIO
penbedy 10 3 cM. 300paskeHHs 3abapBiieHe B MPUPOAHI Koabopu. Po3mipu mMoneni He meHme 60 x 40
cM

Oxo
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BynoBa ne4iHKH JHOJUHH

Mopgens neMoHCTpye OyAOBY MEUYiHKMA JIFOAWHH, LIO [O3BOJISAE YYHSIM O3HAHOMHTHCH i3
30BHIIITHBOIO T BHYTPIIIHBOI aHATOMIYHOIO O0yJOBOIO OpraHa. BUroToBiieHa 3 THCTOBOTO TEPMOILIACTY
3 TubuHO0 penbedy 10 3 cM. 300paxkeHHs 3abapBiieHe B NPUPOHI KOJIbOpH. Po3Mmipu moneni He
mernre 30 x 20 cm

TpaBna cucrema.
KpoBonocHa cuctema

Bynosa Byxa moauHu

Mogens AeMOHCTpYE BYXO JIIOAWHU Y pO3pi3i, IO JO3BOIISE YYHSAM O3HAHOMHTHCH i3 HOTO
30BHIMIHBOI0 Ta BHYTPIITHBOIO aHATOMIYHOIO OyIOBOIO: BYIIIHOI PAKOBHHOIO, 30BHIITHIM CITyXOBHM
poxoIoM, 6apabaHHOIO MTEPETHHKOI0, MOJIOTOYKOM, KOBAJIEIKOM, CTpeMiHIeM, €BCTaxi€BOIO TPyOOIo,
3aBUTKOK. BHTOTOBJIEHa 3 JIMCTOBOTO TEPMOIUIACTY 3 TIHOMHOIO penbedy 10 3 cM. 300pakeHHS
3a0apBJICHO B MPUPOHI Konbopu. Posmipu moneni He MeHIe 60 x 40 cm

Bynosa mkipu moanHu

Mopenb NEeMOHCTpYe WIKIpY JIOJMHM y PO3pi3i, IO JO3BOJSE YYHSIM  O3HAWOMUTHCH 3
AHATOMIYHOIO OY/ZIOBOIO IIKIPH Ta CTPYKTYpOIO ii BHYTPIIIHIX HIApiB: BOJIOCCSM, KOPIHHAM BOJIOCCS,
MOTOBUMH Ta CJIbHHMU 3aJ103aMH, KPOBOHOCHUMH CyIMHAMH. BUTrOTOBJIEHA 3 JINCTOBOTO TEPMOILIACTY
3 TIHOuHOW penbedy 10 3 cM. 300pakeHHs 3a0apBiieHe B MPUPOMHI KOIbopu. Po3mipu Momeri He
MmeHIe 60 x 40 cm

IToxpuBHa cucrema

Bynosa cepus nrogunu

Mopnenb IeMOHCTpYE ceple JIOOMHH B pO3pi3i, IO JO3BOJSIE  YYHAM  O3HAHOMHUTHUCH 3
AQHATOMIYHOI OyIOBOIO OpraHa. BUroToBIIeHa 3 JIMCTOBOTO TEPMOIUIACTY 3 MIMOMHOIO penbedy a0 3
cM. 300pakeHHs 3a0apBIeHO B MPUPOIHiI KoabopH. Po3mipu mozeni He meHIre 60 x 40 cM

KpoBoHocHa cuctema

Bynosa siereHiB JIOAUHA

Moyienb JeMOHCTPYE TUXaJIbHY CUCTEMY JIFOJMHH y PO3Pi3i, [0 JO3BOJISE YUHIM O3HAHOMHTHCH 3
AQHATOMIYHOIO OYIOBOIO JICTCHIB Ta aJlbBEOJl. BUrOTOBIEHA 3 JIMCTOBOTO TEPMOILIACTY 3 TNIMOMHOIO
pemsedy mo 3 cM. 300paxkeHHs 3abapBicHE B IPUPOAHI Koiabopu. Po3mipu moxeni He Menmie 60 x 40
cM

Z[I/IXZU'IBHEI CHUCTEMA

ByznoBa TpaBHOI CUCTEMHU JIFOJUHU

Mogenb 1eMOHCTPY€E TPaBHY CUCTEMY JIFOJAMHH: POTOBA IIOPOXKHKHA, CTPABOXIl, HIJIYHOK, MeUiHKa
3 KOBYHHM MIXypOM, TOHKHMH Ta TOBCTHH KHUIIKIBHHMKHM. BUroTOBIEHa 3 JIMCTOBOTO TEPMOILIACTY 3
rIuouHO0 penbedy 10 3 cM. 300parkeHHs 3a0apBIIcHE B MPUPOIHI KOIBOPHU. Po3Mipu Moieni He MeHIIe
60 x40 cm

TpaBna cucrema

EMOpioHanbHUN pO3BUTOK JTIOAMHA

Mopenb neMOHCTpYe BCi cTajii pPO3BUTKY eMOpioHa JIOJUHU. BHroToBIE€Ha 3 JIMCTOBOTO
TepMoIuIacTy 3 riHOHHOI0 penbedy 10 3 cM. 300paxkeHHs 3a0apBieHO B MPHUPOHI KoIbopu. Posmipn
mozeni He Merure 60 x 40 cm

JIroquna

Yomno.iui Ta *xiHoui crareBi opranu. CariTanbHuil po3pi3

Mopenb 1eMOHCTpY€E aHaTOMIYHY OyZOBY YOJIOBIUOT Ta )KIHOYOT CTATEBUX CHCTEM B CariTaJIbHOMY
po3pi3i. BurorosieHa 3 JIMCTOBOTO TEPMOILIACTY 3 TIIHOMHOIO penbedy 10 3 cM. 300pakeHHs
3abapBiieHE B IPUPOIHI KosbopH. Po3mipu moaeni He menmie 60 x 40 cm

CraTeBa cucrema
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B) lpuaaau:
MerpoHom

MerpoHoMm 0arato()yHKIIOHAIBHUH €JIEKTPOHHUI BHUKOPHCTOBYETHCS IIiJ] 4Yac IPOBEACHHS
JIEMOHCTpaLiiHUX JOCIIAIB IION0 CHOCTEPEKEHHS Ta PEryJIOBAaHHS YaCTOTH TAKTIB y Oi0JOTTYHHX
00'eKTiB, BigpaxyBaHHS TOYHHX MPOMDKKIB dWacy. [Ipmmax mpamroe B TppOX pexuMax. TexHidHi
XapaKTepUCTHKH METpOHOMa 0araTo(QyHKIIOHATHHOTO ENEKTPOHHOTO: | pPeXuM - CEeKyHIOMIp 3i
3BYKOBOIO 1HIMKAITI€IO IHTEPBAJIB Yacy, 2 PeXXUM - METPOHOM, 3 PEXUM - TaliMep, IicIs 3aKiHICHHS
PaxyHKY IOJA€ThCSI 3BYKOBUI CUTHAI

Kamepron
[Ipunan metaneBuid, reHepye 3BYKOBY XBWJIIO NEBHOIi YacTOTH, BCTAHOBJIIEHUH Ha JepeB’sHUN
PE30HYIOUNN AIIUK

CanTHMeTp
Crpiuka BUMIpPIOBaJIbHA i3 CAHTUMETPOBUMHU MOAIIKAMH, JJOBXKHUHA | M

Tepesu 3 Bakkamu Ta misirpamamu (10 200 r)

Tepesu 3aCTOCOBYIOTHCS JUIsl 3BaXKyBaHHsI CHITYYHX Ta IHIIUX pedoBHH. ['abapuTHi po3mipu
TepesiB He MeHmIe 25 x 10 x 5 oM.

Cknan HaOopy BaxkiB Ta mimirpam: 50r—1; 20r—2; 10r-1; Sr-1; 2r-2; 1r-1;
500mr—1; 200mr—2; 100mr—1; 50mMr—1; 20mr—2; 10mr—1

Pocromip

Poctomip HacTiHHWE ansd BUMIpY 3pOCTY JIOOWHH B TIONOXCHHI CTOSYM. Poctomip
YCTaHOBIIOETbCS Ha OyAb-SIKYy BEPTHKAJIbHY IOBEPXHIO. POCTOMIp CKIaIaeThcs 3 BEPTHKATBHOL
METaJIeBOi CTIHKH, SKa KPIMUThCA HA CTIHKY Ha ()iKCOBaHIN BHCOTI 3a JOITOMOTOIO JBOX KPOHIITEHHIB.
Ha crifitii pyxJIMBO BCTAaHOBJICHUH piBeHb U BUMIpY pocTy. CTaHIapTHO IIKajda MOIUIOK pocToMipa
TOYMHAETHCS BiJl OTHOTO METPa

Tepesu eneKTpoHHI

Jis Bu3Ha4YeHHs Bard (y TOMY 9YHCHI YUCTOI) T Ta piguH. TouHicth BuMiptoBaHHs — 0,01 T.
PigxokpucTaniyHuii eKpaH, aBTOMaTH4YHE BMHUKaHHs Ta BUMHKaHHs. JKUBICHHS — BiI Mepexi Ta/abo
ABTOHOMHE

Tonomerp
st BuMipy THCKY KpoBi 3a MeToioM KopoTkoBa. CTanaapTHa HEHIOHOBAa MaHKeTa pPO3MipOM He
MeHte 25 - 35 cm. OcHalieHnii MAaHOMETPOM

DOHEHTOCKOIT
JUJ1 MOHITOPHHTY apTepialbHOTO THCKY

Tl'oguaHuKYM micouHi (Habip 1 xB., 2 xB., 5 xB.)
ToAMHHUKY MICOYHI, BUTOTOBIIEHI 31 CKJIa Ta OCHAIIEH] IIACTUKOBOIO ITiCTABKOIO.
CkJiaj Habopy: TOMMHHUK MicOYHUH | XBHiMHa - 1,
TOOVMHHHK ITICOYHUMN 2 XBAJIMHA — 1;
TOAVMHHMK ITICOYHUM 5 XBUIIMH - 1

Ipunan ans mopieasHAS BMicTy CO2 y TOBITPI, IO BAUXAETHCS 1 BUIUXAETHCS
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Jnst nemoHcTpanii 301bIIEHHS KiJIbKOCTI BYIJIEKMCIIOTO Ta3dy y MOBITpi, IO BHIMXAETHCS, B
MOPIBHSHHI 13 TOBITPSIM, III0 BIUXAETHCS
KomruiekTHicTh:
npobipka — 2;
mpoOKa TyMOBa 3 IBOMa OTBOPaMH — 2;
NIIJTAHT i3 TPITHUKOM 1 MyHIIITYKOM — 1;
ImTaTuB-miacTaBka — 1
2. Mikponpenapatu | 2.1. Mikponpenapatu. AHaToMist 2-15*
IMocrifiHi MiKpompemapaTd BMIIIEHI B CEpeNOBHINA, HEpO3UMHHI y Boai. MikpompenapaTu
MOHTYIOTHCS Ha CTAaHAAPTHHUX MPEAMETHUX CKEJIBIIX 3 BUKOPHCTAaHHSIM HaKPUBHHUX CKEIeIb, 031001eH]
eTHKETKOIO, Ha SIKiif 3a3Ha4yaloThCsl Ha3Ba IpernapaTy JaTHHCHKOIO Ta yKpailHCHKOIO MOBAaMHU Ta HOTO
HOMED 3a MePeTikoM. 3pi3u MaKCUMaIbHO TOHKI, B OJIUH IIap KIIITHH, | MAIOTh BCl TAKCOHOMIYHI O3HAKH.
3abapBiieHi CTINKUME OapBHHUKaMH, 1110 HE MOPYLIYIOTh CTPYKTYpY 00’ €kTa. O0’€KT pO3TAIIOBYETHCS Y
LEeHTpi mpeaMeTHOro ckia. Habip mMikponpenapariB po3MillyeThCs B ClIEHiaIbHUX KOPOOKax 3 mazamu
JUISL TIpEIMETHUX CKellelb. Mikponpenapatd  TOCTiHHI 3a TEepMiHOM 30epiraHHs, 4YiTKi, sIKiCHI
(mo36aBneHi Opymy, CTOPOHHIX O00'€KTiB), MpPUAATHI [UIS BHBUYCHHS 3a JOMOMOIOH MIKITBHHX
MIKPOCKOIIiB 200 JTYTI.
Ckian HaOOpy: THIM M'S30BHX TKaHHMH: IJaJCHbKA, MTOCMYIOBa, CKEJETHA; KiCTKOBA; XPSIII
rialiHOBHH; XMPOBa TKAHWHA;, HEPBOBA TKAHWHA; IUIIHAPUYHUM €MiTeNil; OaraTomapoBuil emiTemii;
TUTACKUH emiTeniil; HelipoemiTeniii (CMakoBi pPeLENTOpH); KPOB JIOOUHM; IIKipa ITIOIWHH, >KIHOYI
XPOMOCOMH; YOJIOBIUi XPOMOCOMH; CIIEpPMATO30iA1 JIIOANHY; AHIEKITITHHA JIIOAHHH
VI. MoJsiekyJasipHMii, KIITHHHIH, OPraHi3sMHUI Ta HagOpraHi3MHuii piBHI opraHizaunii KuTTA
1. lemoHcTpaniiine 1.1. KoJsekmii
001 HAHHS Harypanpui 3paskm pociuH, pO3MIIIEHI Ha OKPEMHX IUIAHIIETHHUX JIMCTaX, B KOpoOIi,
CYIPOBOJIKYIOTHCSI METOAWYHUMH PEKOMEHIAMIIMHI
Apomopdosu y pociuH OCHOBH €BOJIIOIIHHOTO BUCHHS 1
He menme 5 nuctiB
Imioamanrarnist y pociuH OCHOBH €BOJIIOLIITHOIO BYEHHS 1
He menuie 5 nucriB
[Maneonronoriyna (Gopmu 30eperkeHHs] BUKOITHUX PEIITOK POCIIUH i TBAPHH) Icropu4HUit PO3BUTOK 1 PI3HOMAaHITHICTh 1
3pa3ku BIJOWTKIB, CKaM'SHIJOCTEH, a TaKoX BHUKOIHHX PEIITOK POCIMHHUX 1 TBAPUHHHUX | OPraHi4HOTO CBITY
oprai3miB, Mynuti MomockiB. He mentire 6 3paskis
1.2. Mopeani
A) O06'emHi moaeri: OCHOBH IIUTOJIOTIT 1
Opranoinu kiaiTuHu (Habip)
Habip MicTuTh MOJei OpPraHOigiB KIITHHH: XJIOPOIUIACT, MITOXOHAPII0 Ta MEeMOpaHy KIITHHH.
Moieni BUTOTOBJICH] 3 INTACTMACH Ta 3a0apBiIeHi B sIcKpaBi Koibopu. Po3mipu Mmozxeneii He meHre 20 cm
CrpykTypa Oinka OCHOBH IUTOJIOTI{ 1
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Monens JIEMOHCTPYE TPOCTOPOBY CTPYKTypy Oinka. Bci koMmoHeHTH Mojeni 3a0apBiicHi y
SICKpaBi KOoJbopH. BUroTosneHa 3 miactuky, Ha mifacrasii. Bucora moneni He MeHie 50 cM

Crpykrypa JJHK

Monenp po3dipHa, JeMOHCTpYye OyIOBY IOJBIHHOI cripaili 1e30KCHPUOOHYKIETHOBOI KUCIIOTH
(JIHK) Ta ii enemenTH: MOHOCaXapuau, 3aaUIIKH HocHOPHOT KMCIOTH Ta YOTHPH THIIM OCHOB: aJICHIH,
TUMIH, TyaHiH, ITUTO3WH. EnemenTn Mozeni 3abapBiieHi B yMOBHI KOJIbOpH. BUrorosiena 3 mmacTMacH,
Ha mifcrasii. Po3mip Mmozeri He MeHmre 50 cM

OCHOBHY LIUTOJIOTIT

Bipyc AIDS (CHIJ)

Mopens OeMOHCTpYe 30BHIIIHIO Ta BHYTPIIIHIO OyZOBHY Bipycy: MimgHY OOOIOHKY 3
MPOTETHOBMMHU CTPYKTYPaMH Ta SAPO 3 TEHETHYHHWM MaTepiaqoM. 3OBHIIIHSA OOOJIOHKA Bipycy Mae
XapaKkTepHY CTPYKTYpY, IO A€ MOXKJIMBICTH JEMOHCTPYBAaTH 0coOnmBOCTI 11 OynoBH. SIApo MiCTHUTH
YMOBHUI TCHETHYHUI MaTepian. BuroromieHa 3 IacTuKy, 3abapBiieHa B sICKpaBi KOJbOpH, Ha
nigcrasui. Po3mip moneni e mennie 30 cm

OCHOBHY LIMTOJIOTIT

Cxema MITO3y 1 Meii03y

Mopenb cknanaetsest 3 12 geraineii Ta 3 1BOX YaCTHH - HiJICTABOK 3 THi3ZAaMu. Y THi3/a BCTaBJICHI
MOJIeJTi KIITHHYU Ha PI3HUX CTafisx po3noairy. [leprma yactuHa Moieni - miICTaBKa 3 MOJCISIMHE KITITHH
(6 wr.) nmpu3HayeHa A JAEMOHCTpauii MiTo3y. Y KITHHAaX NepLIoi YacTHHH MOJelNi KOJIbOpOM
MO3HAUCHI: YEPBOHOIO KPANKOK - sSJeplie, CIpUM KOJBOPOM - XPOMOCOMH, POXKEBUM KOJIBOPOM -
[EHTPOMEpa XpoMocoM (TIEPBUHHI IEpETsDKKH). Jlpyra 4acTHHA - MiICTaBKa 3 MOJICISIMHU KIITHH (6 IIT.)
npu3HaYeHa JUisd AeMOHCTpalii Meiio3y. Ha MoJensix KIIiTHH 4€pBOHUM 1 CHHIM KOJBOPOM MO3HAYCHI
TOMOJIOTI4HI XpoMocoMHu. Brucorta Mozeni He MeHIIe 15 cm

TTonin xkniTuHU

b) Bapeabedni moaeui:
ApxeonTepukc

Mozenb 7eMOHCTpY€E CKaM'ssHUIOTO I0iCTOPUYHOTO MEepIIoNTaxa — apXxeonTepukca. Burorosnena
3 JINCTOBOTO TEPMOIUIACTUKY 3 TIIMOMHOIO penbedy a0 3 cM. 300pakeHHs 3a0apBICHO B MPUPOJIHI
Koy1bopH. Po3mipu mojeni e merine 60 x 40 cm

OCHOBH €BOJIIOLIITHOIO BYEHHS

B) Moaeai-anaikanii:

CkJ1aJat0ThCsl 3 JIAMIHOBaHUX KapTOK, OCHAILEHUX MarHiTHUM KPIIUICHHSM, L0 JIa€ 3MOTY JIEMOHCTPYBaTH

NOCIOHHMK Ha MeTaJIeBil KJIacHIM nouini 0e3 3acTOCYBaHHs JI0JIATKOBOTO KPITJICHHS

I'eHeruka rpym KpoBi
Mognenp-amikanist MiCTUTh 34 KapTKH 13 300pa)KeHHsSIM TPyI KPOBi, BiIIOBIIHUX iM I'€HOTHIIIB,
raMeT, 3HaKiB CXpellyBaHHs

OCHOBY I'€HETHKHA

Cxema MiTO3y
Monenp-amikaniss MICTHTh KOJNBOPOBI 300paKeHHS COMAaTHYHMX KIITHH 3 MAarHiTHEM
KPIMJIEHHSIM, 3 SIKMX Ha JIOIIIi MOHTYETHCS CXeMa MiTO3y

uromoris.
OCHOBY I'€HETHKH

Cxema meiiozy
Monenp-armikanist MiCTUTb KOJILOPOBi 300pa’keHHsI CTAaTEBUX KIITHUH 3 MAarHITHUM KpIIUICHHSM,
3 SIKUX Ha JIOIIII MOHTY€EThCS CXeMa MeH03y

Iuromoris.
OCHOBHY I'€HETHKH

JuriOpuane cxpenryBaHHs

OCHOBY T'€HETHKH
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Monenp-amikaniss JEMOHCTPYE CXEMy JIUTIOPHIHOTO CXpEIIyBaHHsS, MICTUTh 36 KapToK i3
300pa)KCHHSM TEHOTHUIIB Ta ()CHOTHUINIB HACIHHS TOpOXY, LIO BIJPI3HSIOTHCS 3a JBOMa O3HAKaMH:
KOJILOPOM HACiHHS Ta (POPMOIO HACIHHS, a TAKOK KaPTOK 13 300pakKEHHSIM JJOMIHAaHTHUX Ta PELIECHUBHUX
raMeT Ta 3HaKiB CXpeulyBaHHs

MoHoriOpuiHe cXpenryBaHHs

Monenp-amikamiss IeMOHCTPYE TpOIEC MEepexpecTy XpoMocoM (KpOCHHToBep), MicTHTH 20
KapTOK i3 300payKeHHSM TCHOTHIIIB Ta (PCHOTHUIIB HACIHHS TOPOXY, IO BiAPI3HSIOTHCA 32 OIHIEIO
03HAKOIO - KOJIbOPOM HACiHHSA, a TAKOXK KAPTKH 13 300pakeHHSAM JTOMIHAHTHHX Ta PEIIECHBHUX raMeT Ta
3HAKIB CXpeIyBaHHS

OCHOBY I'€HETHKH

IepexpecT XxpoMocoM
Mojenp-amikaniss JeMOHCTPYE TMPOLeC Mepexpecta XpoMocoM (KpOCHHIOBEp), MicTHTh 18
KapTOK 13 300paKCHHAM MYX Ip030(]iJ, IO BIAPI3HAIOTHCS 3a JBOMA O3HAKAMU

OCHOBHY I'€HETHKH

Twurnogi 6ioneHO3U

Mopenb-arutikamiss MiCTUTh 32 KapTKH, 0 JEMOHCTPYIOTh TBAPHH 1 POCIIMH: POCIMHU BOJOWM,
POCIIHMHU OOJIIT, POCIHHU JYKIB, POCIUHY 3MIIIIAHUX JIICIB, 0e3XpeOETHI, TBAPHHU, 36MHOBO/IHI TBAPUHH,
NTaxXH, CCaBIl

Biouenosu

ArporneHo3

Mopenb-arutikamiss MicTUTh 23 KapTKH, IO JEMOHCTPYIOTh KYJIBTYPHI Ta JAUKOPOCII POCIHHHU,
JIMKHX 1 CBIMCBKMX TBapHH, a TaKOX KapTKa 13 300pa)KeHHSM IPaliBHUKIB, 110 3aiiMaIOThCsl arpapHOI0
npanero. Jleski mpencTaBHUKHA (GIOopH Ta (QayHH BIZHOCATBCS 1O CKJIAIy arpoleHo3iB, a iHII
BiTHOCSITHCS 0 IPUPOIHUX O10IICHO3IB 1 HABEJICHI IS TOPiBHSIHHS

Biouenosu

2. O0JagHAHHA XIS
JadopaTopHuxX
pooGit

2.1. Mikponpenaparu
Haoip mikponpenaparis. bioJoris 10, 11 kiaacu

IMocrifiHi MiKpompemnapaTd BMIIIEHI B CEpelIOBHINA, HEPO3YMHHI B BoOIi. MikpompenapaTu
MOHTYIOTHCS Ha CTaHJapTHUX MPEAMETHNX CKENbLIX 3 BUKOPHCTAHHIM HAaKPUBHHX CKellellb, 03/100JIeH]
€THKETKOIO, Ha SIKiif IT0/1al0ThCs Ha3Ba IpenapaTy JaTHHCHKOIO YN YKPaTHCHKOI0 MOBaMH Ta HOoro Homep
3a TepemikKoM. 3pi3u MaKCHMANBHO TOHKI, B OJIMH IIap KIITHH, 3 yCiMa TaKCOHOMIYHUMH O3HaKaMH.
3abapBieHi cTilikuMu GapBHUKaMHU, 1110 HE TIOPYIIYIOTh CTPYKTYpY 00°ekTa. O0’€KT pO3TAIIOBYETHCS Y
LEHTpI nmpeaMeTHoro ckia. Habip mMikporipenapariB po3MilllyeThesi B CliElialIbHUX KOpOOKax 3 ma3aMu
JUISL TIpEIMETHUX CKeliellb. MIiKponpenapatd  TOCTiHHI 3a TepMiHOM 30epiraHHs, 4YiTKi, sKiCHI
(mo36aBineHi Opyy, CTOPOHHIX 00'€KTIB)

Ckian Habopy: Oakrtepii (koxw, Oarwumm, cripynn); 30yqHUK OOTYJi3My; MTHEBMOKOK (30yIHHK
ITHEBMOHII Ta MEHIHT'ITY); TapaMelisi, KOH foraitisi; MiTo3, crajii (poOCIMHHA KIIITHHA); MITO3 Y TBAPHHHIH
KJIiTHHI (ackapupa); Apo3odina; XpoMOcOMH J1po30(inu; KpOB PENTHIIil; KPOB JIIOANHHM; SHIEKIITHHA
JIOMHY; TPOOJICHHS SIS jka0u; crepMa a0u; 4OJOBIiYi XpPOMOCOMH JIFOJWHH; XKIHOYI XPOMOCOMH
JIFOJIUHA

2 -15*

2.2. llpuaagu
banka 1151 KyJlIbTUBYBaHHS IUIOJ0BOT MYXH
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[Mpunax nuniaapUYHOT GOPMHU, BUTOTOBJICHHUH 3 IPO30POT IIIACTMACH, 31 CHELIaIbHOI0 KPHIIKOIO
JUISL Bi3yalbHOTO 3011bIIEHHs 010JIOTIYHOTO 00 €KTa, 3 MIpHOIO IIKAJIOO ISl TPUOJIM3HOTO BU3HAUCHHS
po3mipy 6i0JIOTiYHOTO 00'eKTa

VII. 3aranpHe 00JIaHAHHSA JUISl IPAKTUYHHUX PodiT

1. Ipuaagu

1.1. OnTuyHi npuiagu
A) Mikpockon 6ionoriynuii (1Jis1 BUMTEJIs1):

Mikpockon ckiamaeTbes 31 ITaTHBA 3 (OKYCYIOUMM MeXaHi3MOM (Makpo- i MIKPOTBHHTH),
OCHOBM 3 OCBITJIIOBa4YeM, KPOHIUTEHHAa 3 MPEJAMETHHUM CTOJHMKOM, PEBOJILBEPHOIO MPHUCTPOIO 3
00’eKTHBaMHU, MOHOKYJIIPHOI HACAJKH 3 OKYJISIPOM Ta JUcKa 3 Hiagparmamu. Ha mpeqMeTHOMY CTONHKY
BCTAHOBJICHI MIPY>KUHHI TpUMadi.

TexHivHI XapaKTEPUCTHKH:

30iIBIIeHAS MiKpockoma He MeHIre 40 — 400x;

301IbIIeHHS 00’ €KTHBIB He MeHIIe 4X; 10x; 40x;

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

OCBITJICHHS 3a JOITIOMOT0I0 BMOHTOBAHOI'O OCBIT/IIOBaYa 3 gamion SW/220V abo 12W/6V;

JIOBXKUHA TyOyca — He MeHie 160 MM

B) Mikpockon mkinbHuii (17151 y4HiB):

Mikpockon cKJIajaeTbes 3i mraTuBa 3 (OKYCyHOUMM MeXaHi3MOM (Makpo- i MIKPOTBHHTH),
OCHOBH 3 OCBITJIIOBAJILHOIO JIIH3010-/13¢PKaIOM, KPOHIITEHHA 3 MPEJMETHUM CTOJIMKOM, PEBOJILBEPHOTO
NPUCTPOIO 3 00’€KTUBaMHM, MOHOKYJISPHOI Hacaiku 3 OKYJIsIpoM Ta Jaucka 3 niadparmamu. Ha
MpeJIMETHOMY CTOJIMKY BCTAHOBJICHI IIPY>KHUHHI TpUMaui.

TexHivHI XapaKTEPUCTHKH:

30inbIeHHs Mikpockomna He MeHme 40x; 100x; 400x;

301IbIIeHHS 00’ €KTUBIB HEe MeHIe 4X; 10x; 40x;

30UTBIICHHS OKyIsipa He MeHIe 10x;

JiHiHE T0JIe B IpocTOpi 300paxkeHHs 16 MM;

MeXaHivHa IOBXHHa TyOyca He MeHmie 160 MM;

npeaMeTHul cronuk He MeHtre 100 x 110 MM

B) JIyna mTaTuBHa:

Jlyna mnpusHaueHa [UIs CHOCTEPEKCHHS HEBEIMKHX OO0 €KTIB, JETall SKAX HEMOXIIUBO
PO3IUBUTHCS HEO30pOEHUM OKOM. Jlyma € 301IbIIyBaIbHOK CKIISIHOIO JIIH3010 B OMNpaBi Ha IMiJACTaBII.
36inpIieHHs 3X - 7x

I') Jlyna mkinbHa:

Jlyma npuszHaueHa ISl CIIOCTEPEKCHHS HEBEIMKUX OO €KTIB, NeTam SKUX HEMOXINBO
PO3IMBUTHCS HEO30pOEHNM OKOM. BHroTOBIIEHA 31 CKJIa B TIIACTMACOBIH OMpaBi 3 py4kor0. 301IbIISHHS
3x - 5x

BukopucroByeThes B kabiHeTi Gioiorii
3araJbHOOCBITHHOTO HABYAJILHOTO 3aKJIaIy
TIi] 9ac MpOBeIeHHS Tab0paTOPHUX Ta
JEeMOHCTPAiHHUX JOCIiIIB

2 -15*

15

2. Ha6opwu,
NpuIagas

2.1. Ha6ip wkinbHuii JjadopaTopHuii As kadinery 6ioJiorii
Habip MicTHTh KOMIUIEKT HEOOXiTHOTO J1abOpaTOPHOTO MOCYNy Ta NP Ul MPOBEICHHS
J1a00paTOpPHUX POOIT:

BukopucroByeThbes B kabiHeTi Oioiorii
3araJlHOOCBITHFOTO HABYAJIHHOTO 3aKJIATy
ITiJ] Yac MPOBEICHHS J1a00PAaTOPHUX JTOCHTIJIIB

2 -15*
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gamka [letpi — 1;
IWJIHAP BUMIPIOBaJIbHUI 3 HOCHKOM 50 mi — 1,
npobka rymosa — 1;
CKJISTHKA 3 KPHIIKOIO — 1;
mineTka-go3atop — 1;
JATeKCHI pyKaBUYKH — 1;
TpuMay 1t poOipok — 1;
TaTUB 1A ipobipok Ha 10 rHI3E — 1;
iHAUKaTOpHMA namip — 1;
¢inpTpyBanbHuUii namip — 1;
CKajbIenb — 1;
3aruckay ['opmana (rBuHTOBHUI) — 1;
3atuckad Mopa (npykuHHuUi) — 1;
JIOXKKa JUIA CHATIOBaHHS PEUOBHH — 1,
niiika nadoparopHa — 1;
npobipka ximivyHa — 1;
MMaJinyKa CKisgHa — 1;
Ko0a rrockomonna 50 mn — 1;
Koi0a xoHiuHa 50 M — 1;
KoutOa kpyrinomonHa 50 mi — 1;
THUTeJIb 3 KPUIIKOIO — 1;
miHiiika — 1;
JIOTOK IUIACTUKOBUM — 1;
KOpOOKa maKyBajbHa 151 30epiraHHs Ta TPAHCIIOPTYBAHHs HA0OPY
2.2. Ha6ip npenapyBaabHUX IHCTPYMeHTIB 2 -15*
Ha0ip micTuTh He MeHIIe 7 creniagbHuX XipypriYHuX IHCTPYMEHTIB:
CKajbIelnsb - 1;
HOXHUI - 2;
IMHHIET - 2;
roJKa mnpsma - 1,
rojka 3irayra - 1;
KOpoOKa ruracTMacoBa st 30epiransst iHcTpyMeHTiB — 1
2.3. llpuaanas 5
uninap BUMiprOBaJIbHUI 3 HOCUKOM
BuroroBnenwuii 3 noxinpomnineny, 100 mx
Crakanu ximiuHi (Habip) 2 -15*
CrakaHy BHTOTOBIICHI 3 MIIHOI IJTaCTMacH Ta MaroTh MipHY ImKaixy. HaGip MicTute 4 crakaHu
pizHOTO 00'eMy (50, 100, 250 Ta 500 M)
TNopmuky Uit BUpomnyBaHHs pociuH (Habip, 90 miT.) 1
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Hab6ip mictute 90 ropmukiB pi3HOI MICTKOCTI ISl NMPOPOLIYBAaHHS HACIHHS, BUPOLIyBaHHS
po3cajiu Ta JKUBLIOBAHHS POCIIHH.
Cknajg Habopy:
ropuuk 06'emom He MeHme 0,3 1 — 30;
ropmuk 06'emom He mermre 0,5 m — 30;
ropmuk 00'eMom He menmre 0,7 1 — 30
Pymerka 2 -15*
Pynerka — MipHa cTpidka JOBKHHOIO He MeHIIe 2 M (IiHa MOJIIKH — | MM)
Crymka 3 TOBKa9UKOM 2-15*
Crynka 3acTOCOBYETbhCS U HOAPiOHEHHs pedoBHH. BHroToBIEHA 3 MOpIEIsHA
Pecmiparop 20 - 50*
BukopucTOBYETBCS K 3aXHCHHUH 3aci0 ImiJ 9ac TPOBEACHHS JEMOHCTpAIlifHUX IOCHITIB Ta
nabopaTopHUX pobiT. Burotosnenuii 3 baratoniapoBoi Mapi
JloTok 11 po37aBaIbHOTO MaTepiaty 2-15*
Po3mipu notka He meHue 300 x 200 mM. BuroTtoBniennii 3 XiMiYHO CTIHKOTO IUIACTUKY
[MizcraBka-TpuHOTa 2-15*
Burorosnena 3 metany. Bucora nincraBku He MeHie 15 cm
Tarus nadopatopuuii 6ionoriunuii 111JIb 2-15*
[ITaTHB BUTOTOBJIEHHUH 3 MilTHMX, 3HOCOCTIHKUX MaTepialiB, 10 MalOTh aHTUKOPO3ii{HE MOKPHUTTS
a00 CTIHKI 0 30BHIIIHIX BIUTUBIB METaIYy.
Kommnexramis:
macraBka — 1;
CTpHXKeHb — 1;
Mydra — 3;
JIANKH — 2,
Kimpre — 1
I'ymoBa rpyma
BurorosinieHa 3 enactuuHoOi rymMu. JliameTp He MeHie 3 cM 2-15*
InaukaropHuit namip 5
BukopucroByeThest Uit BuMmiptoBanHs Ph. BuroTtoBneHuii y BHUIIISAI ManepoBUX CTPIYOK He
MeHIIe 5 X 75 mm B KinbkocTi 100 mTyK, mo BMimeHi B mractMacoBuit Tyoyc. iamazon sumipy Ph 0 —
12
QinpTpyBaTBHUN MAITip 5
ITamip 3acTocoBy€eThCS T DITBTPYBAHHS PiIMH 3a JOTIOMOTOO JIilikK JaboparopHoi. PinbTpu
MaroTh qiamerp He meHIre 70 - 100 MM, mocravaroThes B ynakoBii mo 100 mT.
[etnst HiXpoMOBa 3 IeTIeTpUMadeM 5

3aCTOCOBYETBCSl U 3[IMCHEHHS MIKpOOIOJIOTIYHMX TII0CiBiB. BHUrorosieHa 3 HiIXpOMOBOI
IPOBOJIOKH Ta OCHAIIEHA JICPEB'SHUM TPHUMadyeM
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CiTka naryHHa po3nwioBanbHa (80 x 80 Mm)

[Ipu3Hauena ist monepeHKeHHs NPSIMOT0 KOHTAKTY BIIKPUTOrO BOTHUIIA CIIUPTIBKU a00 ra30Bo1
TOPIJIKM 31 CKJSIHMM MOCYJOM IIii 4ac HarpiBaHHsS B HOMY pEUOBHH. SIBise co0OI0 NIPiOHOBIYKOBY
KBaJIpaTHY JIATYHHY CiTKy po3mMipom 80 x 80 + 5 mm

2-15*

[umi TUreapHi
Burorosineni 3 meranry. JIoB)KHHa ITUIIIB HE MEHIIE 25 cM

Cyxe manmBo
[TnTOMa TEIIOTBOPHA 34aTHICTH cyxoro nansHoro He MeHIe 30, 300 Mmx/kr

15

OKyInsipH 3aXHCHI
IIpo3opa miH3a OKYISIPIB BUTOTOBIICHA 3 YAAPOMIITHOTO TOJIiIKapOOHATY 3 OIITUYHOIO TIPO30PiCTIO
1-ro xiacy. He maroTh 00Me)KEeHHS IOJI0 TPUBAIOCTI HOCIHHS

2 -15*

Habip #opxkiB A5t MUTTSI TOCY Y
Habip mictuth 4 Hop:ki pi3HOTO PO3MIpPY UII MUTTSA JJa0OPATOPHOTO MOCYTY

2.4. XimiuHuii nocys
JucTIIATOp CKISHUN

3arasnpHa noBxuHa npuiaay 300 mm. [liamerp koxyxa 42 Mm. [liametp TpyOku 14,5 Mm.
KinbKicTh KyJIbOK 6

Ckenblis peMeTHI
Ckenblis MpeAMEeTHI IPSIMOKYTHOT opmu, po3mipu He MeHmie 24 X 74 x 1 mM. OfiHa ynakoBka -
50 npeIMETHHUX CKeJIellb

Ckenblis TOKPHUBHI
Ckenblisl MOKPUBHI KBaApaTHOT popmu, po3mipu 18 x 18 MM abo 24 x 24 mm. OziHa yrakoBKa -
100 MOKpUBHHX CKEJELb

IIpobipka xiMiyaa
IIpobipka 3 TepMOCTIHKOTO CKIIa, 3 pO3BEPHYTUM paHTOM (abo 6e3 Hporo), miamerp — 14 MM abo
16 MM; noBxnuHA — He MeHIIe 100 MM

200

Konbu (Habip)
Habip mMicTuTh 4 KOHIYHI KOJIOW, BUTOTOBJICHI 3 TEPMOXiMIYHOCTIHKOTO CKJIA!
Koy0a KoHiuHa 00'eMoM 50 mm — 1;
koj0a koniuga o6'emom 100 mm — 1;
KoJ10a koniuHa 06'emom 250 mm — 1;
Kost0a KoHiuHa 06'eMom 500 Mm — 1

Kpucramnizatop
Jlnsa xpucranizanii pedoBuH. Burorosnenni 3i ckina, 06’ em 300 M

Kactpyns nopuenstaoBa 250 M1 3 pydKoro
BurorosneHo 3 mopuensHy, UL podiT i3 3acTocyBaHHAM My(enpHOI medi abo A arpeCHBHHUX
pedoBuH. O6'em 250 mn

Kpyxxka mopuensaoBa 250 MJ1 3 HOCHKOM
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1 2 4
BuroToBneHo 3 nopuensiHy, I poOiT i3 3acTocyBaHHSIM MyQeiabHOT nedi abo Jyis arpecCHBHUX
peyoBuH. O6'em 250 M
CnmpTiBka 2 -15*
[Ipunax i3 mMpo3oporo ckjia 3 IUIACTMACOBOIO KPHIUKOIO JUIS TaciHHA MOJIYyM's Ta METaleBHUM
o0Opy4yeM 3 TppOMa OIOpaMH IJIsl 3arno0iraHHs IOBHOMY IE€PEBEPTaHHIO NPHIALy i MOXKIMBOMY
BIJIMBAHHIO CITUPTY
VIII. lonaTkoBe 00,12 JHAHHA Ta peaKTUBH
1. Hudpose 1.1. Hudposuii mikpockon (ado HacaaKa JJsl 3aXBaTy 300paKeHb 3 MiKPOCKONa B KOMILIEKTi 3 2-15*
00JIaIHAHHS, MIiKPOCKONIOM BYHUTEJsl, MOHOKYJISPOM 200 OiHOKYJSIPOM 3 OKpPeMHM TYOycOM /UIsl KpilllleHHSI
J10JATKOBE M ppoBoi Kamepu)
NPWIANISA [Ipamroe y pexnmi BeO-KaMepH, MIKpPOCKOIA 3 MOXKJIMBICTIO BHMIPIOBATH JIIHIMHI BEINYNHH.
Mikpockomn mpamroe 3a MPUHITUIIOM IH(POBOT KaMepH - 301bIrye 00'€KT, poOUTH 3HIMKH i Iepenac Ha
KOMITTOTEp, I¢ 3a JOIOMOTOI0 CIIEialli30BaHOTO IPOTPAMHOTO 3a0E3NCUCHHS MOXHA MPOBOAUTH
JOCIIKEHHS B PEXXHMI peabHOTO Yacy Ta apXiByBaTH OTPHUMaHI pe3yibTaTy.
Hudposuit Mikpockon Mae 3abe3meayBaTH TaKi IPUHOMH i METOIH POOOTH:
301IBIIYBATH JOCIIIXKYBaHI 00'€KTH, PO3MILIEHI Ha MpeaMeTHOMY cToiuky, B 10, 60, 200 i 400
pasiB (mo 1000 pasis);
BUKOPHCTOBYBATH B SIKOCTI JOCHIPKYBaHHX SIK MPO30pi, Tak 1 Hermpo3opi 00'ekTy, sK (ikcoBaHi,
Tax 1 HeikcoBaHi;
JIOCTIIKYBATH TMOBEPXHI MOCUTh BEIHKHX O0'€KTIB, 10 HE MOMIIIAIOTHCSA Oe3MocepeHbO Ha
MPEAMETHUIN CTOJIHK;
(hotorpadyBaTs i IPOBOANUTH BiICO3HOMKY;
3aJaBaTH MapaMeTpu 3HOMKH, 3MIHIOIOUM YacTOTy KaJpiB - BiJ 4-X KajapiB B CeKyHAy 10 | Ha
TOANHY;
BUKOHYBaTH HAWNpOCTINI 3MiHM B OTpHUMaHUX (oTorpadisx, He BHXOASIYM 3 MPOTPaMHU
MIKPOCKOIIa: HAHOCHTH TIiIITUCH 1 TIOKaXYMKH, KOTIIOBATH YaCTUHH 300pakeHHS TOIIO;
EKCIIOPTYBATH Pe3yJIbTaTH JJIsi BUKOPUCTAHHS B IHIIHMX MTPOTpaMax:
rpadiui ¢aiinm - y popmarax jpg abo bmp, a Bigeodaiinu - B popmari avi;
30MparTyu 3 OTPUMaHHUX Pe3yJIbTaTiB (OTO- i BiIEO3HOMKH JIeMOHCTpAliliHI JOOIpKY - niadinbmu;
JIEMOHCTPYBATH JOCIIKyBaHiI 00'€KTH 1 BCl BUKOHAHI 3 HUMH Jil HA MOHITOpPI MEePCOHAIBLHOIO
KOMIT'IOTepa Ta/abo Ha MPOEKIIHHOMY €KpaHi, SKII0 10 KOMITOTepa MiJKIYeHO MYJIbTHMEIiHHUN
MPOEKTOP
1.2. Iludposuii poroanapat 1
[Iparmroe y pexxnmi nudpoBoro dortoanapara ta Bigeokamepu. J03BoJsie IPOBOJUTH ITOKAIPOBY Ta
cepiiiHy (0oTO3HOMKY Ta 3JIiHICHIOBaTH IIBHUJIKICHY Bi/Ie03HOMKY 3 4acTOTO0 Kaapis 1o 600 k/c
1.3. ®oTomraTnB 1

3abe3neuye KpiruieHHS HU(poBoro GoToanapaTa 3a JOMOMOT0I0 CTaHAAPTHOI TBUHTOBOI pi3bon
Ha BUCOTI He MeHlIe | M. Mae perynboBaHui MalaHUUK JUIs KPIIUICHHS
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1.4. IudpoBa foKyMeHT-KamMepa

3abesneuye:

JIEMOHCTpALiI0 IUIOCKMX JTOKYMEHTIB (Iarnepu, KHIKKH, XypHanu) GopmaroM He MeHuie A4, a
TaKoX 00’ €MHHX MPEIMETIB, KPUXKUX 00’ €KTIB TOLIO O€3 MONEePEeAHbOI0 CKaHyBaHHS;

BUBEACHHS YITKOTO 300pa)XCHHS B yMOBAaX OCBITJICHOI IIKUIBHOI ayAWTOpil 3 MOIIHBICTIO
ABTOMATHYHOTO ()OKYCYBaHHS Ta PETYINIOBAHHS MiICBITKH poO0U0i 30HI KaMEepH.

IToBHOKOIEOPOBE 300pa’KEHHS 3 JOKYMEHT-KaMEpH BUBOIWUTHCS B PEXKHMMI OHJIAHH HAa KOMIT FOTEP
BunTeIs abo Ha TpoekTop. JloKymMeHT-kaMmepa Mae OyTH CYMICHOIO 3 OIEpalifHOI0 CHCTEMOI0 Ha
KOMIT FOTepi BUUTENS Ta TIKIFOYATUCS 10 KOMII I0Tepa BUUTENS a00 mpoekTopa 3a gormomoroio USB-
intepdeiicy

1.5. MaruiTHuii nepeminryBay 3 migirpisom

Jyist mepeMiliyBaHHs PiIuH y CKIITHUX KOJ0aX 3a JOTOMOT'0F0 00EPTOBOTO SIKOPSI, 1[0 TIPUBOTUTHCS
y Iif0 OMOCEepPENKOBAaHO uYepe3 PyXOMHU MarHiT B OCHOBI IepeMmilryBada. PeryinroBaHa HIBHAKICTH
obepTaHHs IKOpsI Ta MiAIrpiB HOBEpXHi 10 Temneparypu He Buiie 120°C

1.6. Moaean afeMoHCTpanii IIKOAM NaJiHHSA

[Tpunan HAOYHO NEMOHCTPYE PIBEHb 3AIUIIKY CMOJH Y JIETCHSX JIIOJMHHU MicCisl IMaliHHS OAHIiel
urapkd. CMoJa, 10 YMOBHO HaAXOIMTh JI0 JIETeHb Kyplis, HAKONUYYEThCS y CHEUialbHIA Mpo3opii
TUTACTHKOBIN TPyOIi U1t AeMoHcTparii yaasM. ['abaputHi po3Mipu Mmoeni He MeHme: 35 x 15 x 20 cm

1.7. Tpenaxep cepueBo-jiereHeBoi peaHimMauii
J103BOJIsIE HABYMTH OCHOBHUM HaBHKaM peaHiMarlii. Jlae MOXIMBICTh YUHSIM BiIIPalbOBYBAaTH BCi
OCHOBHI ITPHHOMH CepIIeBO-JIETeHEBO]I peaHiMallii sSIK J0pOCIIoro, TaK i JUTHHA

1.8. Ha0ip ny1s1 HaK/IaqaHHA IWUH
BunTH MenyHI, BaTa, Mapis, JOMICYKH

1.9. xryt meanunuii (CAT)

BukopucToByeThCs i Yac IPOBEAECHHS AEMOHCTpALill Ta 1a00paTOPHUX pOOIT 3 HAZAHHS MEPIIOi
MEIUYHOI JOIOMOTH AJsl TPHUITMHEHHS BEHO3HOI YM apTepialbHOi KPOBOTEUI y IOCTpaXkKIasuX.
Oco0JMBICTh KOHCTPYKIIIT J103BOJISIE BUKOPHUCTOBYBATH TYPHIKET OJHIEI0 PYKOIO. 3pydHa JIMITydKa-
(ixcarop Jae MOXJIMBICTh HAaKJIACTH JUKTYT Ha IUIEYE YM CTETHO HE3aJeXKHO BiJl 0OCSTIB M'SI30BOrO
MacuBy. YHiBepcalibHa 3aKpyTKa J03BOJisiE 0e3 3aiiBOro THUCKY 3yNHWHHTH KPOBOTEYY i 3a HOTpeOu
MOCTa0UTH KOMIIPECIF0 HA TaHId IUISHII

Hepma MEAWYHA JOIIOMOTra

2. PeakTHBH Ta
xiMiuHe mpuIaIIn

2.1. HaGip peakTuBiB a5 kabinery oiosorii
Ilepokcua BOIHIO, CIUPT MEIUYHUH, KPOXMaJIb, PO3YUH HOTy MEAUYHUHN, HATPIH XIOPHUI, MHUIOUI
3aco0w, 100pHBa AJIst KIMHATHUX POCIINH

Bu3HaueHHs OpraHiuHUX PEUOBHH Ta iX
BJIACTUBOCTE!, BUBUCHHS BJIACTUBOCTEH
(epMeHTIB, pyX IUTOIIA3MH B KIIITHHAX
pOCIUH, 03HAHOMJICHHS 3 IHCTPYKIISIMH 3
BUKOPHCTAHHS OKPEMHX XIMIYHUX PEYOBHH
Ta OLIHKY IXHHOI HEOE3IEKH




35

8. Komm’rotepHe oOsamHaHHs, 00'€KTH HATypajdbHI, IEMOHCTpaIliiHe OOJaJaHaHHs, 00JagHaHHS JJIs TPOBEICHHS MPAKTUIHUX
po0iT, IpyKOBaHI HaBYaJIbHI HAOYHI MOCIOHUKH, 3aCO0M HABUAHHS €KpaHHI Ta €KPaHHO-3BYKOBI, U(poBe oOmanHaHHS A1 KaOiHETy
reorpadii mOBMHHI BINOBIIaTH BUMOTaM, HABEICHUM Yy TaOuuIll 3:

Ta0mmg 3
Hasga . eMOHCTpAalii Ta NPaKTHYHI po0oTH . .
TexHiuHe 3aBaAaHHA A pau p p KiiabKicTh
3aco0y/00magHaHH (32 HABYAJILHOIO IIPOTPAMOI0)
1 2 3 4
I. Komn’rorepHe o01aqHaHHSA
1. Komn’orepHue 1.1. MereocTanuis 1
00J1aTHAHHS MereocTaHiis 3a0e3niedyye HeENepepBHE BHMIPIOBaHHS NapaMeTpiB cTaHy arMmocdepu 3

MOAAJBIINM OIPANIOBAHHAM 3a JJOIIOMOTOI0 IIPOTPaMHOTO 3a0e3neueHHs. MeTeoCTaHIIis BKIIOYae:
aHEeMOMETp U BUMiPIOBaHHS IIBUAKOCTI 1 HAIIPSAMKY BIiTpY - 1,
Jomomip - 1;
JaTYNKU TEMIIEPaTypPH, BOJIOTOCTI Ta aTMOC(EPHOTO THUCKY - 3;
SJISKTPOHHHH TUCIUIEH 1 peecTpaTop AaHuX - 1,
mporpaMHe 3a0e3MeYeHHs IJIsI aBTOMaTHYHOI peecTpariii Ta 00poOku maHux - 1,
IITATHB [T KPITUICHHS yCixX JeTaneii MeTeocTanmii - 1;
ABTOHOMHE JDKEPEJIO XKHUBJICHHS BiJ| COHSYHOT OaTapei i akymysnsaropa - 1;
Kelc [yist 30epiraHHs MeTeoCTaHINT - 1;
TPHUHOTY 3 YOXJIOM - 1;
MarHiTHy aHTeHY 3 KPOHIUTEHHOM JJIsl KpiIuieHHs - 1;
JATYHK BIiTPY - 1;
30ipHUK OTadiB (BCTAHOBJICHUH Ha MiIIOH) - 1;
COHIIE3aXHUCHHI KOXKyX 3 KOMOIHOBaHUM JaTYMKOM TeMIIEpaTypH i BOJIOTOCTI,
BCTaHOBJICHUM BCepeuHi - 1;
COHSTYHY OaTapero Ha KPOHIITEHHI - 1;
KOPITyC METEOCTAHIIIT i KOMIUTEKTYI0Ui IS ii yCTaHOBKH - 1,
KOHTPOJIEp 3apsiy - MiABOJKY O COHAYHOI Oarapei - 1;
30-MeTpoBuii Kabenb aJIst 3'€IHAHHS 3 KOMITIOTEpOM - 1;
panionpuiimay - 1;
3'eIHyBATLHAN KaOelnb «KOMI'TOTED - pagionpuiimMauy - 1,
kommac — 1.
[Iporpamue 3abe3nedeHHs] KOMITIOTEpa BigoOpaxkae, 30epirae Ta aHajizye OTpuMaHi Bijl peecTpaTopa
JaHi

II. lemoncTpauiiine o01a HAHHS
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1 2 3
1. O6'exTn 1.1. Koaexmii Jlitocdepa.
HATYypaJbHi Konekmii MicTsTh 3pa3ku 00’€KTiB HA OKPEMHX IUIACTUKOBUX IIAHIIETAX, CKIaJeHUX B okpeMi | TexToHiyHa OynoBa, peibed, KOpPHUCHI

KOpPOOKH, 13 CYNIPOBIIHUM OITUCOM (IIEPETIKOM) Ta METOJMYHUMH PEKOMEH/IAIlISIMU.
I'ipceki mopoau Ta MiHepau
He menme 18 3paskiB

KopucHi xomannan
He menme 8 3paskiB

Hadra ta npogykru ii mepepoOku
He menme 12 3pa3kiB

Kam'siHe ByT1IIIS Ta IPOAYKTH HOT0 IepepoOKu
He menme 8 3paskiB

Topd Ta mpoaykTu Horo mepepoOKu
He menme 12 3pa3kiB

3aizHa pyJa Ta MpoLyKTH Ii mepepoOKu
He menmie 8 3pa3kis

I'panit Ta HOTO CKJIaI0BI YaCTHHH
He menmie 8 3paskis

[Ticok, rmuHa Ta NIPOAYKTH IX HepepoOKH
He menmie 12 3paskiB

Tunu rpyHTIB
He menmie 12 3paskiB

Ckiaz IpyHTIB
He menmie 8 3paskiB

MiHepaibHi Ta OpraHiuHi 100puBa
He menmie 12 3paskiB

[Maneonronoriyna (Gopmu 30eperkeHHs] BUKOITHUX PEIITOK POCIIUH i TBAPHH)
He meHme 8 3paskiB

Mopcbke 1HO
He menme 10 3pa3kiB

KOTIJINHH.
Penbed, TekroHiyHA Ta reojoriyHa Oynmosa,
MiHepanbHi pecypcCH.
BuxopucraHHs ~— TIPOXYKTIiB
KOPHCHHX KOTIAIHH Y TOOYTi

mepepoOKH

1.2. 'epOapii
TepbapHi 3pa3ku BUCYIIEHI, MPUKPITUICHI A0 TrepOapHUX JHCTKIB Gopmary A4 Ta MOMIMICHI B
crieliajibHi MaKyBasibHI KopoOku. KoskeH repOapHHMI JIMCT CyNpPOBOMKYETHCS 1H(GOPMALIEID PO
POAMHHY Ta BUAOBY Ha3BH.
OCHOBHI TpyIIH POCIIHH
He menme 25 3pa3skiB

Pi3HOMaHITHICTh POCIMHHOCTI Ta
3aKOHOMIPHOCTI ITOIIMPEHHS POCIMHHOTO
MOKPHUBY

CriopoBi pociIHHY (BiIiIH: MOXO-, INIAyHO-, XBOIIlE-, TTAIIOPOTENOi0H1)
He menme 15 3paskiB

Bimnin nokpuroHacinHi (32 poguHAMM)
He menmie 24 3paskis

Pi3HOMaHITHICT POCIMHHOCTI Ta
3aKOHOMIPHOCTI MTONTHUPEHHS POCIHHHOTO
MTOKPUBY
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PocnuHy pupoIHUX 30H CBITY
He menmie 25 3paskis

Jluctsni nepeBa Ta KyIii
He menmie 15 3paskis

Pocnaunu npuponHux 308 Ykpainu
He menmre 50 3paskiB

Jluxopocii pocinHI
He menme 15 3paski

KynetypHi pocnman
He menme 15 3paski

JlikapcheKi poCIUHU
He menme 25 3paskiB

1.3. Moaeai
A) I'nnobGycu:
Mopeni Ha ITACTUKOBIH MiACTaBIl, MOBa — YKpaiHCHKA.
I'modyc dizuunuii
Jiamerpom He Menuie 300 MM

I'modyc dizuunuit
Hiamerpom He Menuie 400 MM

I'mo6yc nomiTuaHuH
Hiamerpom He menuie 400 MM

I'mo6yc nomiTHaHuH
Hiamerpom He Menuie 300 MM

I'mo6yc nomiTHaHnH
Jiamerpom He Menuie 120 MM

®opma 3emni, i goboBuit 1 piyHHH pyX.
I'eorpadigni koopAUHATH.
[IpoBeneHHs BUMIipiB BifcTaHi.
I'eorpadiuHe  MOJIOKEHHS
KkaprorpadiuHi npoekuii.
BHyTpimiHi nporecy, 1o 3yMOBIIOIOTh 3MiHU
B 3€MHIl KOpi Ta Ha TIOBEPXHI 36MHOI KYJIi.
Pyxu 3emMHO1 KOpH. 3eMIIETpYCH.

Bynkani3M i1 ByJkaHH, reizepH.

30BHIIIHI TPOIECH, MO 3YMOBIIOIOTH 3MiHY
3eMHOi TIOBepxHi. BuBiTproBaHHs, poOota
BITpPY, TEKYYHUX 1 MI3eMHUX BO/I, TIbOJJOBUKIB

00'exTiB  Ta

15

B) I'nobycu-monei:
[Mapaneni Ta Mmepumianu 3emiti

Moens TeMOHCTpYE YsBHI JIiHIT 3eMHOT MOBEPXHI - Tapaieii Ta Mepugiand. [Jiamerp Mmomeni He
Menme 320 MM

Bynosa 3emuti

Mojienb JeMOHCTPYE 30BHINIHIO Ta BHYTPILIHIO CTPYKTYpy OymoBu 3emuri. BurortomieHa y
dopmMi rirodyca 3 BUAAJICHAM CEIrMEHTOM 3€MHOI ITOBEPXHi, IO JIEMOHCTPYE BHYTPIIIHIO CTPYKTYPY
Oynosu 3emi. liametp monem 320 mm

Bynosa Conrst
Mopens AEMOHCTpYE 30BHIIIHIO Ta BHYTPINIHIO CTPYKTYpy OymoBu COHI, IMPOSBH COHSYHOL
aKkTUBHOCTI. BurotoBnena 3 mmactuky y ¢opwmi riobyca. diamerp mogeni 320 Mm
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B) Mopaeui:
bynosa Bynkana

Monenp neMoHCTpye OyZOBY ByJIKaHa i pi3Hi acIIeKTH BYJIKaHIYHOI AisUIBHOCTI: KOHYC BHHOCY,
Kparep BYyJIKaHa, jlaBa BYyJIKaHIuHa, OapankocH, (ymapoinu, Oeper mopsi. Buroropnena 3 miacTuky i
po3dapboBaHa B IpUPOAHI KOJIEOPH

BynoBa 3eMHUX CKJIaJIOK Ta €BONIOLISA penbedy

Mogens neMoHCTpye GOpMH 1 THIU pelbedy: TIpChKi XpeOTH, BEPIIUHU, TITHOOKI MIXKTipHI
JIOJIMHH, TipChKi PIKM 1 po3pi3 cKiraggacToi OyIOBM 3eMHOI IOBEpXHi. BHTOTOBIEHA 3 IUIACTHKY i
po3dapboBaHa B IpUPOAHI KOJIEOPH

3CyBH 3¢MHOI KOpU
Mopenb AEMOHCTPYE HOUISHKH 3€MHOI KOpH, INO 300paXylTh 3pYLICHHS 3€MHHX
nopia. Burorosnena 3 miacTuky i po3gapOoBaHa B IPUPOIHI KOJIbOPU

dopmyBaHHs Tip
Mojens IeMOHCTPYE MUISHKHA 3€MHOI KOPH, 10 300paKyroTh (popMyBaHHS Tip. Burortopicna 3
IUTACTHKY 1 po3¢apOoBaHa B IPUPOIHI KOIEOPHU

Kom0inoBauuii penbed
Mopenb NeMOHCTpYE AUISHKHA 3€MHOI KOpH, IO 300paKylOTh OCHOBHI THIH KOMOIHOBaHOTO
penbedy. BuroropneHa 3 miacTuky i po3dapboBaHa B IPUPOIHI KOJIEOPH

Penbed Mopebkoro nHa
Monens neMOHCTpYe JUISHKY penbeddy MOPCHKOrO JAHAa. BuroroeieHa 3 IUIACTHKY 1
po3dapboBaHa B IPUPOAHI KOJIEOPH

Spu ta spycu

Mozenb IeMOHCTPYE SApH Ta IPYyCcH 3eMHOI noBepxHi. i1 61bII0i HA0UHOCTI MOJIETB JJa€ 3MOTY
3HATH 1 AEMOHCTPYBATH KOKHHUH SApyc OKpeMmo. Burorosiena 3 miactuky i po3dapOoBana B nmpupoHi
KOJIbOPH

CoHsiuHa cuctema
Mozenb qeMoHCcTpye Oy moBy COHSIUHOI CHCTEMH 1 JIa€ ysiBIIeHHs 1po po3mipu COHIIs, YCiX IUIaHeT
CoHsIYHOI CHCTEMHU 1 MPHOJIN3HY BiCTaHb KOXKHOT tutaneTH Bijg CoHiy, ix miciie B COHSYHIN crcTeMi

Kpyroo0ir Boau B ipupo/ii

Mozesb sBisie co0010 penbeHy TUIIHKY MoBepxHi eyl i CBITOBOro 0keaHy, BAKOHAaHA B KOJIbOPI
1 po3MilleHa Ha PO30piH MmijcTaBii. 3BepXy Ha Hiil BCTAHOBIIIOETHCS MIPO30PHIA KYTION 3 «XMapOOy, 110
iMiTye BepxHi mapu atMochepu. Cknamaernes i3 3 neranei

[{uKIJI0H 1 aHTUITUKIIOH

CkiamaeTbcss 3 MoOAeNeH LWKIOHY 1 aHTHIMKIOHY, IO MAlOTh CHipaJeBHAHY (opMmy, Ha
miJicTaBKax. BilMoBiAHO 10 3aralbHOMPUIHATOTO TMO3HAYEHHSIM CHHS CHipajbh — IUKIOH, YepBOHA —
aHTHIUKIOH. KObOpOBi CTPITKK — ISt TO3HAYEHHS CIIAJHHX i BUCXiJTHUX TOTOKIB MOBITPS

II1. 3aranbHa reorpadis
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1 2 3
1. Nemoncrpaniitne | 1.1. [Ipnaaau Ta npucTocyBaHHS BUMIPIOBaJIbHI
00JIaIHAHHSA Homomip (Omanomip) ATtmocepa.
[punax ans 360py i BUMIpY KUIBKOCTI omaniB, mo Bunanu 3 xmap. Ckiagaerscs 3 Bifepus- | Boma B armocdepi:  BUIapoByBaHHS,

JIOIIOMipa i CKISIHKH-I0IOMIpa JUIsl BUMIpY 310paHol KITbKOCTI OmamiB

BOJIOTICTh MOBITPS Ta 11 3MiHH.
XMapu i TyMaH, BiIMiHHOCTi B iX YTBOpPCHHI.
Dopmu XMap, XMapHICTh

AHEMOMEeTp YaIlIKOBUH
BumiproBaneHUI mpmiiaa, Ha BEPTHKAIBHIM OCI SKOTO XPECTOIOAIOHO 3aKpilUieHI dYamikh —
MIiBKYJI, sIKi 00epTarOThCS Bi BITPY

Omnany, 0 BUMAMAIOTH 3 XMap Ta 3 MOBITPA,
iX BUIM, BUMipIOBaHHS

CHiromipHa peiika

[punan i BUSHAYCHHS BHCOTH CHIXKHOTO IOKPUBY: IUTaHKA, CTPHIKEHb, IUIUTKU a00 CTPIUKH 3
MOCTIHHOI0 a00 PEeryJibOBaHOIO BIJCTAHHIO MK JBOMa BUMIPIOBAJBHUMH IOBEPXHSIMH, HaNPUKIAL
KiHIIeBI KaJIiOpH, IIyITH TOLIO

Omnany, o0 BUMAAIOTH 3 XMap Ta 3 MOBITPH,
X BHIU, BUMiPIOBaHHS

Tepmomerp KiMHATHUI
[porpanyiioBanwuii 3a mkanoto Lenbcis Bix -20 go +50 °C, uina noxinku 1 °C, npuzHayaeTbes 11s
BUMIPIOBAaHHS TEMIIEPATYPHU B MIPUMILICHHSIX

Jlo6oBwuii 1 piuHHH X1 TEeMIeparypu

TepmomeTp AeMOHCTpaliifHuUil (30BHIIIHIH)
Mae agi mikanu - Lenbcis i @apenreiita, Mexi BUMiptoBanHs TeMmepatypu Bif -40 mo +50 °C ta
Big -40 mo +120 °F, uina noginku mkanu 1 °C; 2 °F, po3mip He meHie 40 cm

Jlo6oBwuii 1 piuHHH X1 TeMIeparypu

Tepmomertp 3 (ikcalliero MiHIMAILHOTO T MAKCUMAJIBLHOTO 3HAYCHD

[Ipunan ckimamaeTbes 3 OBOX TEPMOMETPIB, IO MalOTh 3a0apBJCHI IOIUIABIN, 1 TMPHCTPOIO
YCTaHOBKH MOTUIABIIIB Y BUXi/IHE MOJI0KeHHS. CTOBITYMKH TEPMOMETPIB BKa3ylOTh TEMIIEPATYPY MOBITPS
Ha JgaHuii MoMmeHT. OauH i3 TepMOMETpiB Tpu3HaueHWH Uit (ikcamii MIHIMAIBHOTO 3HAYCHHS
TEMIIEPATyPH, IHIIUH — IS MAKCUMAJILHOT'O 3HAYEHHSI

Bapomerp-anepoin
[Ipunag nnst OpiEHTOBHMX CIIOCTEPEKEHb 3a 3MIiHAMH aTMOC(EPHOr0 THUCKY SK HaBYAIbHUI
nociOHuK. ["abapuTHi po3Mipu - miametp He MeHmie 120 MM

AtMmocthepHHl THCK: TPWYMHA 1 HACTIIKH
foro 3MiHH y Tpomocdepi

Ilcuxpometp

[Mpunan ckinanaeTbes 3 JBOX TEPMOMETPIB, OJIMH 3 SKUX TIPALIOE y 3BUYAIHOMY PEXHUMI, a IHIIHH,
3arOpHYTHH y 3BOJIOKEHY OABOBHSHY TKaHUHY, - BOJIOTMH TEPMOMETp; /IS BHU3HAUCHHS BIJIHOCHOI
BOJIOTOCTI IOBITPsI 32 Pi3HHIIEIO MOKA31B 3BUYAaHHOTO i BOJIOTOr0 TEPMOMETPIB

I'nomon
[pwnan y BUrsAi Kojia 31 IIKajIolo, 0 MiCTUTh CTPHKEHB Ta TOMHHI TOITIKH, PO3Mip HE MEHIIIe
1M

Temypiit

Pyxoma Moziens, o 1eMoHcTpye pyx 3emiti HaBkosio CoHus Ta pyx Micsius HaBKosIo 3emiti, Ma€e
migcBiTky Monem CoHms Ta ormdpoBaHuii MO po3MilmeHHS 3eMITi 32 MICAIIMH POKY 3 HallUCaMHU
YKPalHChKOK MOBOIO

MereoposoriuHa Oyzka



https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B5%D0%BB%D1%96%D1%81%D0%BA
https://uk.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B8%D0%B6%D0%B5%D0%BD%D1%8C
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1 2 3 4
BukopucToBYy€eTbCs U1st BCTAHOBJICHHS IpriiaiB. CTiIHKM OyAKH PELIiTYacTi JUIsl BUIbHOTO TPOHUKHEHHS
TIOBITPSl TA 3aXKCTY Bi/l NPSIMUX COHSYHHUX IPOMEHIB
2. Oonagnanns s | 2.1. llpunaan BumipoBajabHi Crnioco6u 300pakeHHs 3eMiti.
MPOBEAEHHS Janexomip st BUMIpy BificTaHEH Macrab Ta Horo BUIH. 1
NPAaKTUIHUX POOIT JlazepHa pyneTka Uit TOYHOTO BUMIPIOBaHHS JIOBXKHHH, BUCOTH, ILJIOIII Ta 00'eMy [Tnan, #ioro OCHOBHI O3HAKH.
npuminieHHs. Jlianason BumiptoBanHs He MeHure 25 M. Kiac nasepa 2. TouHicTs BUMipIOBaHHS HE Tonorpadiuni kapTH.
ripme + 5 MM Opi€eHTyBaHHS Ha MICLIEBOCTI.
I'eorpadigni koopaUHATH.
Jlitocdepa.
Minepanu, TipChKi TOpOAM Ta KOPHCHI
KONAJINHH
CekyHIOMIp eeKTPOHHUN 2-15*
OpHopsimauit nuctuteit, TouHicts 1/100 cekyHIH, BOOOHETIPOHUKHA KOHCTPYKIIisl, rabapuTHI
po3mipu He Mertre 70 x 60 x 20 Mm
Kommac 2-15*
[ITkana 3 mo3HaYCHHAM CTODIH CBiTY. [iamerp kommnaca He MeHIIe 40 MM
Pynetka 3 m 2 -15*
[punan s BU3HAYCHHS JOBXHHH BijficTaHi a00 po3MipiB Tin. JlorxkuHa 3 M, IiHa MOTIKH | MM
Pynerxa 10 m 1
[punan s BU3HAYCHHS JOBXKHMHU BificTaHi abo po3Mipis Tit. Jlorxkuna 10 M, mina moaiaku 1
MM
ayp MipHuit 5
Hiametp 3...5 MM, noBxkuHa He MeHnie 20 m
Kypgimerp 5
[pwnan mis BUMipy BiCTaHI Ha ITaHAaX i KapTaX. Mae 3y04acTuii mepeaTouHri MeXaHi3M 31 CTPLIIKOIO
B IUTACTMACOBOMY KOPITYCi, 1110 IPUBOJIUTECS B PyX POIMKOM (PaXxyHKOBHM KOJIECOM) IIEBHOTO JliaMeTpa.
Ha xoprnyc HaHeceHa 1mkana, onndposaHa yepe3 KoxkHi 10 MM
Jlyna py4na 2 -15*
[Mpunax 11 criocTepeskeHHS 3a HEBEIMKUMH 00’ €KTaMHU, JIeTali SIKUX HEMOXKIMBO PO3IUBUTHUCS
HE030poeHNM OKOM. BHToTOBIICHA 3i CKJIa B INIACTMACOBIH OIpaBi 3 py4Kkor0. 30UIBIICHHS He MeHIIe 3X
2.2. llpucrocyBaHHsA Opi€eHTyBaHHS Ha MICLIEBOCTI.
IInanmer Criocobu 300paxkenns 3emui. ['eorpadivni 15
Jlomika 3 MpUKpPIiTUIEHUM Ha Hel marmepoM, Ha KWK HaHOCATH TUTaH MiCIIEBOCTI ITiJT Yac 3HIMAaHHS KOOpJMHATH.
Jlxepena reorpadiunoi iHpopmarii.
Ilinan, #10T0 OCHOBHI O3HAKH
3. ApykoBani 3.1. Atnacu, KapTH, IUIAKATH
HABYAJIbHI HAOYHI Ataacu
NOCiOHUKHI 3aranpHa reorpadis (cucremaTn3oBaHe 310paHHS KapT) 1
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3.2. Kapru crinni
Kaprtn ¢iznuni:

BuBueHHs TeM, 110 BUMararoTh (POpMyBaHHS

diznuHa kapTa cBiTy (Macmrad 1:22 000 000). TeoNpOCTOPOBOTO YSBJIECHHS PO 00 €KTH 1 1
diznuHa KapTa miBkyib (MacmTabd 1:24 000 000). SIBULIIA. 1
diznuna kapta Ykpaiau (Macmrab 1:500 000) Oxeanu. I'igpocdepa. 1
Jlitocdepa.
TexToHiuHa OyIOBa MaTEpPHKiB Ta YKpaiHu.
Biocdepa. Atmocdepa.
Po3BuTOK reorpadigHuX 3HAHP PO 3eMITI0
Kapru tremaTnyuni:
[MoniTnuHa KapTa cBiTY (IIOJIITHYHA KapTa PO TEPUTOPIAILHO-TIONIITHYHUHN YCTPii KpaiH, MaciTad 1
1:22 000 000).
Kapta okeaHiB (kapTa OKeaHiB PO OCHOBHI ()OPMH pPelibeE(py MOPCHKOT'O JTHA). 1
Bynosa 3emHOi kKopH Ta KOpUcHI konanuau (Macurad 1:22 000 000). 1
I'eorpadiuni nosicu Ta npupoIHi 300K cBity (MacmTad 1:22 000 000). 1
Knimarnuna kapra cBity ( Macira6 1:22 000 000). 1
KrimaTuyni nosicu Ta obnacrti city (Macmrab 1:22 000 000). 1
I'eorpadiuni BinkputTs (Macirad 1:30 000 000). 1
TBapunHwuii cBit (Macmrad 1:35 000 000). 1
Csir. [pynru (macurra6 1:22 000 000) 1
3.3. IInakaTn
Hapuanbni niakaTu: 300paxxeHHs 3eMHOT TOBEPXHI Ha KapTi.
300pakeHHs 3eMHOI ITOBEPXHI Ha KapTi. B Hagpax 3emui. 1
B Hagpax 3emui. Pyx 3emiti y KOCMIYHOMY ITPOCTOPI. 1
Pyx 3emJ1i y KOCMI4YHOMY HIPOCTOPI. Atmocdepa — noBITpsHUIT OKeaH 3eMJi. 1
Atmocdepa — oBITpsIHUIT OKeaH 3eMIi. Micsiib — CymyTHHK 3eMUII. 1
Micsiib — CyImyTHUK 3eMJIi. Bonu cyxonony. CBiToBHIi OKeaH 1
Boau cyxonomny. 1
CaiToBHi1 OKeaH 1
4. 3aco0u HapuyanHs | 4.1. 3aco0u HaBYAHHS eKpaHHi Jns BUBYCHHS HOBOI'O MaTtepiairy,
eKpaHHi Ta HapuaJibHi eleKTPOHHI NOCIOHUKH y3araJbHEHHsS  Ta  HEpeBIpKM  3HaHb,
€KPaHHO-3BYKOBi 3arasnpHa reorpadis. MPAaKTHYHHUX POOIT 1
CiT. IHTepaKkTHBHA KapTa 1
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3

4.2. 3aco0u HaBYAHHS €KPAHHO-3BYKOBI
Bineopoauku
I'eorpadivna 060m0HKA.
Atmocdepa 3emii Ta ii oxopoHa.
®opMyBaHHS 36MHOI KOPH.
®DopMyBaHHS TOBEPXH.
IIpouec IpyHTOYTBOPEHHS.
®DopMyBaHHS TTOBEPXHEBHUX BOJI.
IinzemHui Boau Ta ix GpopMyBaHHS.
[TpupoaHO-iCTOPUYHI MPOLIECH PO3MOALTY CYXOI0IY 1 MOPSI.
Po3Burok i 3mMiHa naHqmadTin

IMpupomui  xomruiekcu. [lpupomni  30HM
MaTepuKiB Ta YKpaiHu.

Atmocdepa. Exonoriuni npobiemu
MarepukiB Ta Ykpainu. Jlitocdepa.
Iopocdepa. MaTepuku Ta OKeaHH — BEITUKI
MIPUPOIHI KOMITIEKCH Teorpadiaaoi
obomonkH. [10X0mKeHHS MAaTEPUKIB Ta
OKEaHIYHHX 3armagH. I eonoriyna icropis
3emui. ['eonoriune mitouncnenus. I'eonoriuni
epu. IIpuponoxopuctyBanns. Brinus moauau
Ha NPUPOJTy MaTEPUKIB Ta OKEaHiB.
Jlanpmad T Ykpainu

RPRRPRRPRRPRPRPRRE

IV. Martepuku Ta okeaHu

1. IpyxoBaHi
HABYAJIbHI HA0YHI
noCciOHNKH

1.1. Ataacu
I'eorpadis. Matepuku i okeaHu

st hopMyBaHHS T€OIPOCTOPOBOTO
YSIBJICHHS IIPO 00 €KTH 1 SIBUILA T BUBYCHHS
HOMEHKJIATYpH 00’ €KTIB

15

1.2. KapTu cTinHi

Kaptu MmaTepukiB Ta 4acTHH CBiTY:
Adpuka. Oiznuna kapta (Macmrad 1:8 000 000).
Adpuxka. [ToniTrnyna kapta (Maciirad 1:8 000 000).
Adpuka. Ekonomiuna kapta (macmrrad 1:8 000 000).
[iBnenna Amepuka. ®@izudna kapra (MacmTab 1:8 000 000).
IliBnenna Amepuka. [TomiTruHa kapta (Macorrad 1:8 000 000).
[liBnenna Amepuka. Exonomiuna kapta (MacmTab 1:8 000 000).
[liBHiura Amepuka. @iznuna kapra (Macmrad 1:8 000 000).
[liBriura Amepuka. [Tomitiana kapta (Macmrad 1:8 000 000).
[liBHiura Amepuka. EkoromivHa kapTa (MacmTab 1:8 000 000).
€Bpazis. Pizuuna kapra (Macrad 1:10 000 000).
€Bpazis. [Tonitnuna xapra (Macmrad 1:10 000 000).
€Bpasis. Exonomiuna kapra (macmrtad 1:10 000 000).
Ascrpaiist Ta Okeanis. [Tomitnuna kaprta (Macmrad 1:10 000 000).
Asctpaist Ta Okeanisa. @izngyHa kaprta (MacmTab 1:10 000 000).
Agcrpauisi, Hosa 3enanais. EkonoMiuna kapta (Mactad 1:6 000 000).
CaiTt. Exonoriuni npo6aemu (macmra6 1:22 000 000).
CaiT. 'ommani nosicu (macrra6 1:30 000 000)

Marepuku Ta YaCTHHH CBITY

RPRRPRPRRPRRPRPRPRRPRPRPRERRERRERRERER

1.3. IlnakaTn
HapuaJjbHi njakaTu (KOMIJIEKT):

Kaptu marepukiB Ta okeaHiB, iXx kiacudikamis 3a mMacmTaboM, MPOCTOPOBHM OXOIIICHHSM,
3MICTOM 1 IPU3HAYEHHIM
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1

2. 3aco0u HaBYAHHA

2.1. HaByaJIbHi eJIEKTPOHHI MOCIOHUKH

€KpPaHHO-3BYKOBI Adpuka. lHTepakTHBHA KapTa. 1
[liBniuHa AMepuka. [HTepakTHBHA KapTa. 1
Oxkeanu. IHTEepaKTHBHA KapTa. 1
I'eorpadist MaTepuKiB i OKeaHiB 1

V. Ykpaina y cBiti: npupoaa, HacejleHHs

1. ipyxoBani 1.1. Atnacu Jnst popMyBaHHS reonpoCTOPOBOTO YSBICHHS 15

HABYAJbHI HA0YHI VYkpaiHa y CBITi: Ipupo/a, HACEICHHS PO 00’€KTH 1 ABUINA Ta BUBYCHHS

NOCiOHUKHU HOMCHKJIATYypH 00’ €KTIB

1.2. Kapru crinHi Tonorpadiuni kapTH.
Kaprtu Ykpainu I'eorpadivHe MONOKEHHS, aAMIHICTPaTHBHO-

[omiTuko-aaMiHicTpaTHBHA KapTa Ykpainu (Macmrradu 1:1 000 000, 1:750 000 Ta 1:500 000). TepUTOpiaIbHAN YCTpiH YKpainHu. 1
Vkpaina. Hacenenns (maciura6 1:1 000 000). IIpuponokopucTyBaHHs. 1
VYkpaina. Exonorigna curyamis (Macmra6 1:1 000 000). KiiMar 1 kiMaTH4Hi pecypcH. 1
VYkpaina. Kimimat (Macmta6 1:1 000 000). [pyHTH i IPYHTOBI pecypcH. 1
Vxpaina. Ipyaru (macmra6 1:1 000 000). ITpupoaOKOPUCTYBAHHS. IpupoaHo- 1
VYxpaina. [Ipupoano-3anoBianuii ponxa (macmrad 1:1 000 000). 3anoBigHUH (GoHA YKpaiHu. 1
Texroniuna OynoBa YKpaiHu. Penbed, TekroHiuHa Ta reosoriyHa OynoBa, 1
Kowmrnekt HaBuanbHUX Tomorpadivrux kapt (macirad 1:10 000 — 1:100 000). MiHepaibHi pecypcu. TekToHiuHa OynoBa 1
KomruiekT HaBuanpHuX TonorpadiuHux kapt (Macmrad 1:10 000, 1:25 000). VYkpainu. 1
Tomnorpadiuna kapra (Macmrab 1:25 000). 3MiHM Yyacy Ha mianeTi. [oquHHI noscu 1
HamionansHuii ckiiaj HaceneHHs: Ykpainu (macira6 1:1 000 000) 1

2.3aco0u Hapuanua | 2.1 HaB4yaJjbHi eJleKTPOHHI NOCIOHUKHM Jnsa BUBYCHHS HOBOI'O MaTtepiairy,

€KpPaHHO-3BYKOBI dizuuna reorpadis Ykpainu. [HrepakTuBHa Kapra. y3araJbHEeHHs, KOPEKLii Ta IepeBipKy 3HAHb, 1

®i3uuna reorpadis YkpaiHu. BMiHb Ta HABUYOK YYHIB, IPAaKTHYHHUX POOIT 1
Tomorpadiuna kapTa 1

VI. Ykpaina i cBiToBe rocnogapcrso

1. IpyxoBaHi 1.1. Ataacu

HABYAJbHI HA0YHI VYkpaiHa i cBiTOBE rOCOAAPCTBO 1

noCciOHNKH
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1.2. KapTu cTinHi

A) KapTu Ykpainu:
Vkpaina. Exonomiuna kapra (Macirad 1:1 000 000);
VYkpaina. TpancnopTaa cucrema (Macmrad 1:1 000 000);
VYxpaina. [TanuBHO-eHepreTHIHa MPOMHCIOBICTh (MacmTad 1:1 000 000);
Vkpaina. Meranypriitaa mpomuciosicts (Macmrad 1:1 000 000);
Vkpaina. MammHoGy1iBHa mpoMHUCIoBicTs (Mactutad 1:1 000 000);
Vkpaina. Jlicoa Ta marepoBo-IIeioI03Ha MpOMHUCIoBicTh (Macrrab 1:1 000 000);
Vkpaina. Ximiuna nmpomuciosicts (Mactrrab 1:1 000 000);
Vkpaina. [IpomucnoBicts OyaiBenpHux Marepianis (macmrrad 1:1 000 000);
Vkpaina. CitbchKe TOCIIOAAPCTBO i XapuoBa MPOMHCIOBICTh (Mactutad 1:1 000 000)

I'ocnomapcrBo Ykpainu.

TpancnoprHa cucremMa YKpaiHu.
[MTanuBHO-€HEPreTHYHA TPOMHUCIIOBICTD.
MertanypriiiHa IpOMHCIIOBICTb.
MamuHOOyAiBHA IPOMHCIOBICTb.
JlicoBa Ta manepoBo-LEII0I03HA
TIPOMHUCIIOBICTb.

XiMiqHa TIPOMHCIIOBICTD.

[TpomucnoBicTh OyniBEILHUX MaTepiaiB.

CinbChKe roCIoAapcTBo 1 XxapuoBa
MIPOMHCIIOBICTh

RPRRPRRPRRPRPRPRRE

B) Kapru cBirty:
Cait. Tpancnopraa cuctema (mactrad 1:22 000 000);
Cair. [TanuBHa npomucioBicTs (MacmTab 1:22 000 000);
Cait. Enexrpoenepreruka (macirab 1:22 000 000);
Cgir. Yopna metanypris (macmrab 1:22 000 000);
Cgir. Kompoposa metanyprist (macmrab 1:22 000 000);
Cgit. MammHOoOyaiBHa TpomMucioBicTs (MacmmTad 1:22 000 000);
Cair. Ximiuaa mpomucioBicTs (MacmTab 1:22 000 000);
3epHoBe rocrnoaapcTBo cBity (macirad 1:22 000 000);
TexHiuni KyabTypH cBiTY (Macurrad 1:22 000 000);
TekCcTUIIbHA IPOMHUCTIOBICTD CBiTY (MacmTa6 1:22 000 000);
CsiTt. I'ycroTa Hacenenus (Macmrad 1:22 000 000);
Hapowu cBity (macmira6 1:22 000 000)

CBiTOBE rOCIOJAPCTBO

PR RRPRRPRPRPRRERRRERER

2. 3aco0u HAaBYaAHHSA
€KPaHHO-3BYKOBi

2.1. HaByaubHi eJIeKTPOHHI MOCIOHNKH
VYkpaina. Hacenenns ta rocnonapcTso.
ExoHoMiuHa Ta coliasibHa reorpadist cBiTy

Hacenenns ta rocriogapctso YKpainu

[EN

VII. JoaaTkoBe 00J1aJHAHHSA

1. Hu¢pose
00JIaAHAHHS

1.1. IudpoBa J0KYMeHT-KaMepa

3abe3neuye:

JIEMOHCTPAIi0 TUIOCKUX JOKYMEHTIB (TIanepy, KHIKKH, )KypHaJH) ¢popMaToM He MeHIe A4, a
TaKOXX 00’ €MHHX MPEAMETIB, KPUXKHUX 00 €KTiB TOIIO 0e3 MONepeHbOTO CKAHYBAHHS;

BUBEJICHHS YITKOTO 300paKCHHS B YMOBaX OCBITJICHOI MIKIIbHOI ayauMTOpii 3 MOXKIMBICTIO
AaBTOMATHYHOTO (DOKYCYBaHHS Ta pEeryJIIOBaHHS ITiICBITKH poO0UY0i 30HU KaMepH.

[ToBHOKOMILOpPOBE 300paXKEHHS 3 JOKyMEHT-KaMepH BHBOAWTHCS B PEXKWUMI OHJAWH Ha
KoMIT'IoTep BuMTessi abo Ha mpoekrop. JlokyMeHT-kamepa Mae OyTH CYMICHOIO 3 OIepawiifHOo
CHCTEMOIO Ha KOMII'IOTepi BUMTEJNS Ta MiJKIIOYaTUCS 10 KOMII'IoTepa BUMTENs abo IpoeKkTopa 3a
nonomoroto USB- inTepdeiicy
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9. Ilpunanu 3aragpHOrO MPU3HAYEHHS, MPUIAIN Ta MPUCTOCYBAHHS AJI MPAKTUYHUX poOiT, nudpose oOaaaHaHHS A KabiHETY
MaTEeMaTHUKH MIOBUHHI BIIOBIaTH BUMOTaM, HaBEICHUM Y Ta0OuIIi 4:

Tabmuusa 4

Ha3sBa
3ac00y/00J1aTHAHHSI

TexHiune 3aBaanHs

JemoncTpanii Ta npakTu4Hi podoTn
(3a HABYAJILHOIO IPOTPAMOI0)

KinabkicTs

1

2

3

4

1. lemoHncTpauiiiHe 00/1aJHAHHSA

1. Ilpuaaagn
3arajJbHOIo
NMPU3HAYEHHS

1.1. KomnjiekTu, Mojei, Hadopu
A) Monaeui:
TpuUroHoMeTpUyHU Kpyr
Mogens mae ¢opmar He MeHIIe A2; BUTOTOBJIEHO 3 BiHIIOBOI IUIIBKHM, IPO30POTO IUIACTHKY,
JaMiHOBaHMX KapTOK; OCHAII[CHA MAaTHITHAM KPIiIUICHHSIM;
Uucnoa npsiMa
[Ipsima 3 HeoMPPOBAHOIO MIKAJOKO (IiHA ITOAUIKK 5 CM); OCHAIIIEHA MarHiTHAM KPIiTUICHHSIM

b) Komnuexkru:
Oci KoopauHAT

Jo xommuiekty BXOIsTh Tpu KoopaunHaTHi Bici (X, Y, Z) 3 HeoUU]pOBaHUMH IIKaIAMH,
HECKpIiIJIeHi MiXk co0010, OCHAIIIEH] MarHITHUMHU KPIIUICHHSIMHU

JliHi¥iku oundpoBaHi pi3HOT JOBKHHH, LliHA NOAUIKK 1 CM; OCHAIlleHI TpUMavamH - 3;

[TopTpeTr BUAATHUX MaTEMAaTHKIB CBITY

1.2. HaGopn
HaGip knacHOro iHCTpyMeHTY
HaGip BUroTOBJICHUI 3 TJIACTMACH Y CKJIaIi:
TPaHCIIOPTHP KJIACHHUH 3 TpUMaueM; IiHa noaiiku 1° - 1;
TpUKYTHHK KyacHUH (kyTH 30° Ta 60°) 3 TpuMauem - 1,
TPUKYTHHK KJIAaCHUH (KyTH 45° Ta 45°) 3 TpuMaueMm - 1,
UPKYJTb KJIaCHUH - 1;
METp JIEMOHCTpAIliifHHH (JTiHifKa TOBXKHHOIO | M; iHa moainku 1 cm) - 1

I'eomeTpuuHi TiJIa 3 PO3rOPTKOIO

Habip mictute 8 reomerpmyHux ¢iryp, BHUTOTOBJIEHHUX 3 MIIHOTO IIPO30POTO IUIACTHKY.
BeepennHi  kokHOT irypn po3MillyeTbCcs IUIONIMHHA TE€OMETPHYHA PO3TOpTKAa AaHOi Qirypw,
BUT'OTOBJIEHA 3 KOJILOPOBOT'O IIAacTUKY. Habip Mae crenialibHy INIaCTUKOBY MiJICTaBKY JUIS AEMOHCTpALT
Habopy Ta #oro 30epiranHs. Bucora koxHoi ¢irypu He MeHme HiX 80 MM
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YacTHHU I11JIOTO Ha KPYy3i
BuroToBnenuii 3 macTMacH, CKiagaeThes 3 HaOpy CEKTOPIB KOJla, MApKOBaHHUX I10 HOT0 T0JISIX
1/2-2, 1/3-3,1/4-4,1/5-5, 1/6 — 6.

Yci yacTrHM HAaOOPY OCHAIEHI MAarHITHUMH KPIIUICHHIMHI

OnunuIi 00'eMy

Mopens mpu3HavYeHA U1 ASMOHCTpAIi MOHATh «OIWHUIN 00'eMy Ta 00'eMy NMPSMOKYTHOTO
napajenernimnena». Mojens SBise co00r0 IIacTMacoBUi KyO 3i cTtopoHoio 10 cM, Ha TpaHi SKOTO
HaHeceHO ciTky 1 x 1 cm. OmuH map 3HIMaeThCs, SKUA MOXKe OyTH pO3ZiNeHu Ha (pparMeHTH, OUH 3
SKHUX CKIIQJIa€ IECATY YACTHHY, a IPYTHH - ONUHUITO 00'emy - 1 cm?

Habip crepeomerpranmii
BuroroBneHuii 3 macTMacH, J03BOJISIE CAMOCTIHHO 3i0paTH 16 cTepeoOMeTpHYHHX TiJl, 30KpeMa
10 3 mepetrHamu i 2 3 nepeciunuMH mwionHaMu. HaGip 30epiraerhbest y miactMacoBoMy Keiici

HaGip reomerpuynux Mozeiei

HaGip mictuth 12 OCHOBHMX TI'€OMETPUYHHMX TiJI, II0 BUTOTOBJICHI 3 MPO30POro MII[HOTO
TUIACTHUKY.

ITocTavaeThes HA TUIACTMACOBIH MIACTABII 3 MPO30POI0 KPHUINKOI. BrcoTa KOXKHOT Moz He
MeH1Ie 5 cM

2. IIpnnagu Ta
NPHUCTOCYBAHHS IS
NPAKTHYHHUX POOIT

2.1. Ilpnaagu Ta NPUCTOCYBAHHS BUMIPIOBAJILHI
A) JIabopaTopHuii HaGip /151 BUTOTOBJIEHHSI MOJieJIeil 3 MATeMaTUKU:
JIFICTH 3 PO3TOPTKAMH reoMeTpUIHUX Tl — 20;
JiHIfKa 3 KOHTYpaMHu reoMeTpuaHuX diryp — 1;
TUTiBKa, PO3KpeciieHa Ha kBaapatu 1xlcm,— 1;
TUTACTMACOBI KYOHMKH 31 CTPIKHIMH JJIs CKIIATaHHS KyOa — 8;
TPUKYTHHK — 1;
HOXKWUIII JUTs BUpi3aHHS — 1;
ke — 1;
KopoOKa aJis ykimananus — 1.
Jletasni HabOpy BUTOTOBJICHI 3 MANEpPy Ta IJIACTMACH, SICKPaBO MogapOoBaHi 1 YKJIaJeHi B KOPOOKY

15

B) Ha6ip reoMeTpuYHMX TiJ:
¢birypu 3 HaTypanbHOTro AepeBa. Po3Mipu Ti1 He MeHIIe Hixk 40 MM.
Y KOMIUIEKT BXOASTh:
MpSAMOKYTHHH mapanenemnines — 1;

KoHyC — 1;
Kymst — 1;
Kyo — 1,

mtiHAp - 1

15
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1 2 4
B) HaGip mopaeJeii 1u1s1 1a0opaToOpHUX poodiT i3 crepeomeTpii: 15
Yy KOMIUIEKT BXOJSITh apKyIlli 3 pO3ropTKaMu rnpoctopoBux ¢iryp — 10:
NpaBWJIbHA YOTUPUKYTHA Mipamija - 1;
MIpaBUJIbHA YOTHPHUKYTHA Mipamizia, po3pi3aHa Mo JiaroOHalbHOMY MepeTunHy - 1;
MpaBWIbHA YOTHPHKYTHA IipaMiza, po3pizaHa IO MEpeTHHY, II0 MPOXOTUTH Yepe3 BHUCOTY
mipamian i cepequHy 00Ky OCHOBH - 1;
MpaBWJIbHA TPUKYTHA Tipamina - 1;
MIpaBWJIbHA TPUKYTHA IipaMifa, po3pi3aHa Mo MepeTHHY, 0 IPOXOIUTh Yepe3 BUCOTY MipaMian
1 BUCOTY OCHOBH - 1,
npsiMa YOTHPUKYTHA mpusma — 1;
npsiMa YOTHPUKYTHA MTPpU3Ma, Po3pi3aHa Mo AiaroHaIbHOMY IepeTHHy, - 1;
NpsSMUHA KpyroBui nutisap - 1;
NPSIMUIA KpYroBUi LUIIIHIP, pO3pi3aHuii Mo 0CbOBOMY mepepisy, - 1;
MpSIMUIN KPYTrOBHH KOHYC - 1;
NpSIMHUIA KPYroBUil KOHYC, pO3pi3aHuil IO OCLOBOMY Iiepepisy, - 1.
Mopeni BUKOHAHI y BHTIISAI PO3TOPTOK, AKi 30MparoThes B mpocTopoBi ¢irypu. Kokna dirypa
MPE/ICTABIICHA B «(ITOBHOMY» BUTTISI 1 B «pO3pi3aHOMY» Ha JIBl YACTHHHU CIYHOIO TUIOLIMHOIO
I') Pynerka: 15
[punanm 3acTOCOBY€ETHCS U BU3HAUCHHS JOBXKHHH BifcTaHi abo po3MipiB Tin. [loBkuHA He
MEHIIIE HIXK 3 M, IiHa ITOMIIKH — 1 MM
3. Hudpose 3.1. HudpoBa 1oKyMeHT-KamMmepa 1
o01aJHAHHSA 3abe3neuye:
JIEMOHCTPAIIIFO0 TUIOCKUX TOKYMEHTIB (TIallepH, KHIDKKH, XypHaiIw) GopmaroM He MeHie A4, a
TaKoX 00’€MHHX MPEIMETIB, KPUXKUX 00’ €KTIB TOIIO O€3 MONEePeIHHOI0 CKaHYBaHHS;
BUBEJICHHSI YITKOTO 300pa)KeHHS B YMOBax OCBITJICHOI HIKUJIBHOT ayJIuTopii 3 MOMKIMBICTIO
ABTOMATHYHOTO (DOKYCYBaHHS Ta pEeryJIFOBaHHsI ITiICBITKH poO0OUYOi 30HU KaMepH.
[ToBHOKOTEOPOBE 300paXKEHHA 3 TOKYMEHT-KaMepH BUBOJUTHCS B PEKHMMI OHJIAIH HA KOMIT FOTEp
BuMTeNs abo Ha mpoekTop. JlokymMeHT-kamepa Mae OyTH CYMICHOIO 3 OINEpaliifHOI CHCTEMOI0 Ha
KOMIT FOTepi BUNTEISI Ta IMIAKIIOYATHCS 10 KOMIT FoTepa BUNTelst abo mpoekTopa 3a gonomororo USB-
iHTepdeiicy

10. [ludpose BuUMIpoBasibHE OO HAHHS, TPUJIATN JEMOHCTPAIHI, TPHJIATH MEXaHIuHi, Ha0lp mocyay, Hablp 1HCTPYMEHTY,
ocriorpad, neMOHCTpailiitHe OoO0JaJHaHHS, TPWIAAA Ta TPWIALAsL, OOJaJHAaHHS s J1abopatopHUX poOiT, Habopu, oOJIaTHAHHS

3arajJpHOTO PU3HAYCHHS U1 KabiHeTy (Di3uKH Ta aCTPOHOMII MOBUHHI BIATOBIAaTH BUMOTaM, HaBEJIEHUM y TaOIHIl 5:

Tabmurs 5
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Hasga . eMoHCTpauii Ta JjabopaTopHi podoTH . .
Texniune 3aBAaHHSA A pan patopul p KinbkicTs

3ac00y/00/1aIHAHHS (3a HABYAJILHOIO NPOrPaMoI0)

1 2 3 4
I. Hudpose BumiproBajibHe 00/1aJHAHHS
1. Hudpose 1.1. HIudpoBuii BUMipoBadbHUA KOMI'IOTePHUHA KOMILIEKC IS KabiHeTy (iznku JlaGopaTtopHi podoTu: 1
BHMipIOBaJIbHe A) MudpoBuii BUMipOBaJIbHIH KOMI'IOTePHUNA KOMILIEKC 1JIs1 BUHTEJIS: Bu3HaueHHS mepioy Ta 9acTOTH 00epTaHHA
00JIaTHAHHSA 1 (poBUil BUMIpIOBAILHUN KOMIT IOTEPHUH KOMIUIEKC TS KaOiHeTy (i3WKH MiAKIIOYa€ThCSI 1O | TiNa.

komm’torepa USB-nopty komm’toTepa, Mae MOXIMBICTH 0€31pOTOBOTO Ta/abo IPOTOBOTO CHOCOOY
g’ €THAHHS a00 Mae aBTOHOMHUI PEeKUM 3 0e3mocepe/HiM BHBOJOM PE3YJIbTATIB HAa BOYIOBaHHIA
€KpaH 3 MOXJIMBICTIO ITOJAJIBILOTO IX MEpEeHEeCeHHs U1l 0OpPOOKH 0 OCHOBHOT'O KOMIT IOTEpa.

KoMmIuieke cympoBOMKY€EThCSI KEPIBHUIITBOM 3 EKCIUTyaTallii, MCTOAMYHAM MOCIOHMKOM Ta
MIPOrPaMHUM 3a0€3MEUECHHSIM.

A.1. MeroanuHuii MOCiOHHK:

METOIMYHUH TTOCIOHMK 3 TIPOBEICHHS IHTEPAaKTHBHUX JCMOHCTPALIHHUX EKCIEPUMEHTIB Ta
mabopaTOpPHUX POOIT i3 MOXKIIMBICTIO poOOTH B pexiMi 3 abo 6e3 MiAKIIOYCHHS 10 Mepexi [HTepHeT,
IHTEpaKTHBHUM 3MICTOM, (YHKI[IOHAJIOM ISl pelaryBaHHsS KOHTEHTY a00 CTBOPCHHS HOTATOK Ta
3aKJIaIOK Oe3MOCepeHbO Y TIOCIOHNKY, SIKUH Tpalffoe B onepaniifHinx cucreMax OC Windows, Ta/abo
Android, Ta/a6o iOS.

Metoanaanii moCiOHUK 3 (i3MKM TOBHHEH MICTHTH He MeHme 20 aeMOHCTpamiiHUX
eKCIIEPUMEHTIB Ta Ja0OpaTOpHUX poOIT 3 BHKOPUCTAHHSM LU(PPOBOTO  BHUMIPIOBAIBHOTO
KOMIT'FOTEPHOTO KOMIUIEKCY I KalOiHeTy (i3MKH, MaTd IHCTPYMEHTH Uil CTBOPEHHS BJIACHHX
€KCIIePUMEHTIB.

XapaKkTepUCTHKN TMPOTPaMHOro 3ade3rneueHHs] U(POBOro BUMIPIOBAILHOIO KOMII'TOTEPHOTO
KOMILIEKCY:

MOJKJIHBICTB 300py TaHUX OAHOYACHO 3 ACKITPKOX HATYHKIB,;

KUTbKa peXUMIB BiOOpakeHHs NaHUX: rpadiku, Tabiwmii, niarpamu i udpoBHUil BUTIISI;

MOJKJIMBICTh MaTEMAaTHYHOTO OIPAIFOBAHHS 3i0paHMX MaHWX Y BiKHI rpadikiB Ta Tabiwmp i3
3aCTOCYBaHHSIM OCHOBHUX ()YHKIIIH aHaMi3y rpadiqHAX JaHUX;

MOXJIBICTh OTPHUMAHHS CTATHCTHYHHX XapaKTEPUCTUK OTPUMAHKX JaHUX;

excriopT nanux B Excel ta inmi nporpamu;

HasIBHICTb Bepciii nporpamuoro 3adesneyenHs: OC, CyMiCHUX 3 KOMIT IOTEPOM BUMTEIIS!/YUHS;

iHTepdeiic nmporpamMHoro 3a0e3neveHHs NMOBUHEH OyTH OararoMoBHHM (YKpaiHOMOBHUIA Ta
AHIJIOMOBHUH iHTepdericu 060B'I3KOBI)

A.2. AranoroBo-1udpoBHii neperBoproBad — 1

AHaoroo-1u(ppoBuii IEPeTBOPIOBAY IIOBUHEH:

npamoBati min ynpamieHAM OC Windows, Ta/abo Android, Ta/a6o iOS 3a momomororo
MPOTPaMHOTO 3a0€3MeUeHHS;

MaTH MiJKIIOYEHHS 0 MepPCOHAIBRHOr0 KoMmm'rorepa depe3 USB-mopt, Oe3npoToBuii crmocid
mig’eqHaHHs abo MaTH aBTOHOMHHM peXuM poOoTH 3 Oe3nocepesHiM BHBOJOM pe3yJbTaTiB Ha

JlociipKeHHS KOJIMBaHb HUTSHOTO
MasITHHKA.

JlociipKeHHS IPY>KHUX BJIACTHBOCTEH TiJI.
BuzHaueHHs koedinieHTa TepTs KOB3aHHSI.
BuBueHHsS yMOBHU piBHOBaru Baxes.
Busnauenns KKJ]I mpocToro Mexanizmy.
BuBueHHs TeruioBoro 6anaHcy 3a yMOB
3MIIIyBaHHS BOJY Pi3HOI TeMIIepaTypHu.
Bu3HaueHHS MMTOMOT TEINIOEMHOCTI
PEUOBHHU.

BuMiproBaHHS OTIopy MPOBiIHHKA.
JlociimKeHHS eNeKTPUYHOTO KoJa 3
MOCITIZIOBHUM 3’ €/IHAHHSM TPOBITHHKIB.
JlociimKeHHs! eeKTPUYHOTO KoJjIa 3
napasneibHUM 3’€IHAaHHSAM MTPOBIIHHKIB.
CriocTepexxeHHs sSIBUIIA eJIeKTPOMAarHiTHOT
IHAYKIIT.

Bu3HaueHHS IPUCKOPEHHS TiNa Imij 4ac
PIBHOIIPHCKOPEHOTO PYyXY.

BumiproBaHHS IPUCKOPEHHS BUTBHOTO
MMaiHHA.

BuMiproBaHHS )KOPCTKOCTI TIPY>KHOTO Tila.
BurorosneHHs! MasTHUKA 1 BU3HAYCHHS
nepiojy HOro KOJMBaHb.

JlocutipKeHHS 0OJTHOTO 3 130TPOIECiB.
BumiproBarnsg EPC i BHyTpimHBOTO OMIOpY
JOKEpelia CTpyMy.

BusHaueHHS TeMIiepaTypHOTO KoedirieHTa
OTIOPY METaNTy ¥ TOCIiHKeHHS 3aJIeKHOCTI
OIIOpY HaNiBIPOBIAHMKA BiJl TEMIIEPATYPH.
JlociKeHHsT HaIliBIPOBITHUKOBOTO JTi0/Ia.
JlocmipkeHHS. MArHITHOTO TIOJIsT 3eMJTi.
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3

BOY/ZIOBaHUI €KpaH 3 MOXIIMBICTIO MOJAJBLIOr0 iX NEpeHeCeHHs Mg OOpPOOKH /10 OCHOBHOTO
KOMIT I0Tepa;

Martu yactoTy 3amipiB He MeHme 10 000 3a cexyHy;

MaTu BOYZIOBaHUI €JIEMEHT )KUBJICHHS 13 MOXKIIMBICTIO MiATPUMYBATH 3aIIMC JAHUX MPOTITOM HE
MeHme 12 roaux;

MaTH PO3IUTbHY 3JaTHICTh 3aMipiB He MeHIIe 12 Oit;

MaTH MOJINBICTh aBTOHOMHOTO HarpPOMaPKCHHS JaHUX y BHYTPIIIHIO 11aM’SITh;

MaTy aBTOMAaTHYHE PO3Ii3HABAHHS JATINKIB;

MAaTH 30BHIIIHIN iHIUKATOp poOOTH

A.3. JlaTunk HampyrH (30BHIIIHIN) — 2:
Jiana3oH BuMipioBaHb: He MeHIe + 25 B.
TounicTe: He ripue + 5 %.
MakcumasbHa BXijiHa Hanpyra: He MeHie 25 B.
KaniOpyBaHHs: He BUMarae KajgiOpyBaHHs

A.4. JlaTuuk cTpyMy (30BHILIHIN) - 2:
Miama3oH: He MeHIe + 2,5 A.
BximHuii crpym: 3MiHHUIT 00 MOCTIHHUHA CTPyM.
Tounicte: He ripaie + 5 %.
MaxkcuManbHAN BXiTHUH CTpyM: He MeHIne 4 A.
KaniOpyBanHs: He BUMarae KaniOpyBaHHS

A.5. Jlatumk TemmepaTypu (30BHIIIHIN) — 2:
Hiamazon: He Byx)4e -20 °C - +120 °C.
Tounicts: He Tipme +2 % .
UyTnuBuii e1eMeHT: pO3TalllOBaHUN yCcepeIHI HAKOHEYHNKA JIaTIHKA.
KaniOpyBaHHs: He BUMarae KajuiOpyBaHHsI

A.6. [latunk Temneparypu (Tepmoriapa, 30BHimHii) — 1:
Hiama3on: He Byxue Big 0°C mo 1200 °C.
Tounicte: He ripue + 3% .

KaniOpyBaHHs: He BUMarae KajaiopyBaHHs

A.7. Jatumk tHCKy - 1:
Hianason: He Byxue 50 - 110 kIla.
Tounicts: He Tipme +5 % .
KaniOpyBaHHs: He BUMarae KajaiOpyBaHHs

A.8. MikpodoHHuii naTyuk (30BHIiMHII) — 1:
Yacrotawmii niamazoH: He Byxk4de 100 I'n - 8 000 T'ry

A.9. JlaTuuK OCBITJIEHOCTI - 1:
Hianason: He Byx4e 0 — 50 000 JIk.
Tounicts: He ripme + 4 %.

BumiproBaHHS iHAYKTHBHOCTI KOTYILKH.
JemoHcTpauii:

[Tpuknaau 3acrocyBaHHs (Hi3UUHUX SBUIL Y
TexHiui. 3acobu BumiptoBanHs. Mipu Ta
BHMIiPIOBAJTBHI TIPIJIAIH.

Pizni Buam pyxy.

BimHOCHICTE pyXy, fioT0 TpaekTopii i
MIBUIKOCTI.

Jedopmaris Tim.

JlonaBaHHs CHJI, CIPSIMOBAHUX Y340BX
otHi€eT psSIMOT.

[TposiBu Ta BUMIpIOBaHHS CHJI TEPTSI
KOB3aHHS, KOUCHHS, CIIOKOO.

CriocoOu 3MeHIIeHHs i 301IbLICHHS CHITH
TEPTSL.

3aJeXHICTh THCKY BiJ] 3HAUCHHS CHIIN Ta
TUTOIL.

[TepenaBaHHs THCKY piIMHAMU i ra3aMu.
TuCK piAVHU HA JHO i CTIHKY ITOCYAWHU.
3MiHa THCKY B PiAHHI 3 TIHOHHOIO.
BumiproBanHs atMocdepHOTo THUCKY. Jlist
apxiMeI0BOT CHJIM B PiIMHAX 1 razax.
PiBHICTh apXiMeIOBOI CHJIM Ba3i BUTICHEHOT
pinuHM B 00°€Mi 3aHypeHOT YaCTHHHU TiJna.
[TepeTBOpeHHS] MEXaHIuHOT eHeprii.
Baxise.

Pyxomuii i Hepyxomuii OJI0KH.

IMoxwuna miomnuHa.

BukopucTaHHS ITPOCTUX MEXaHI3MIB.
Judysis rasis, piauH.

3MiHa BHYTPIOTHBOT €HEPTil TiJla BHACIIOK
BUKOHaHHS pOOOTH.

[TpuHIMI Aii TETIOBOTO TBUTYHA.
BuMIipIoBaHHS CHIIK CTPYMY aMIIEPMETPOM.
BuMmiproBaHHs! HANPYT'H BOJIBTMETPOM.
3anexHICTh CHIIM CTPYMY BiJl HAIIPYTH Ha
JUJISTHIT KoJia ¥ BiJ omopy M€l AUTSTHKH.
BuwmiproBansst onopy.
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CriekTpaibHUI iana30H: BUAUME CBITIIO

A.10. JTaTgyrk MarHiTHOTO O (30BHIMIHIH) — 1:
Yytmusicte: He MeHIe £ 0,2 mTn, He menme 10 mTo.
Tounicte: He ripuie + 8 %.
KaniOpyBaHH: MOCTABISIETHCS MOBHICTIO BiJKaTiOpOBaHUN

A.11. Jatumk pyxy (BiacraHi, 30BHimHII) — 1:
Hiana3zoH: He Byxunii 0,2 M - 5 M.
Toumnicte: He ripre 5 %.

KanibpyBaHHs: He BUMarae KaxiOpyBaHHS

A.12. ®oroBopoTta — 2:
JATYHMK BIMIPIOE Yac, HeOOXiTHUH 00'€KTy I IPOXOHKEHHS ITiJ] apKOI0 JaTIMKa

A.13. latunk cvid (30BHINIHIA) — 2:
miamasonu: He menie -1 H no +1 H.
TounicTs: He Tipme + 5%.
KaniOpyBaHHS: MOCTaBISIETHCS MMOBHICTIO BiIKaIiOpOBaHUH.
KaniOpyBaHHs 1aTYHKa TAKOK MOXIIMBE B paMKaX IPOrPaMHOT0 3a0e3eYeHHs

A.14. Jatuuk piBHA 3ByKOBOTO THUCKY (30BHIITHIH) - 1:
Jiara3oH BUMipioBaHb: He Byxk4ue 55 b - 110 ab.
Tou4HICTh BUMIpIOBaHb JaTYMKa OBHHHA OyTH He MeHIIe 5 1b.
Jliana3oH peecTpoBaHMX AATYMKOM 4acToT noBuHeH Oyt He MeHmie 100 I'n - 8000 I'n

A.15. JlaTunk npucKopeHHs (30BHINIHIN) — 1:
Jiama3oH: He MeHIe £5 g .
Touwnicte: He ripie + 0,05 g

A.16. latunk BomorocTi — 1:
BUMIpIOE BiiHOCHY BostoricTb Big 0 % - 100 %.
TouHicTh BUMIpIOBaHb JaTYMKa He Tipme 5 %

A.17. Jatuuk yneTpadioleTOBOTO BHIIPOMiHIOBaHHS — 1:
mianazon: ve menme 0-10 Br/m2, 0-200 Br/m2.
JopxxuHa xBuiIb: He MeHIe 290-390 aMm

A.18. Jatunk TemnepaTypH HaBKOJHUIITHROTO ceperoBuma — 1:
Temneparypa: Big -30°C no +50 °C.
Tounicte: He ripme +2% .
KanibpyBanHs: He BUMarae KamiOpyBaHHS.

A.19. J[lemoHcTpamiiiHuii 1mmdpoBHil eKkpaH i 0e3MOCepeaHBOT0 BiTOOpPaKEHHS pe3yibTaTiB
BHUMIipIOBaHHS

HaGip xabeniB y KiIbKOCTI, JOCTATHIHN JUIS I AKJIFOUEHHS aHAIOTOBO-IIU(PPOBOTO MIEPETBOPIOBAYA
Ta JATYMKIB.

KinpkicHuil ckian 1mQpoBOro BHUMIPIOBAIEHOTO KOMIT IOTEPHOTO KOMIUIEKCY AJisl KabOiHeTy
(hi3WKM BU3HAYAETHCS BUUTEIIEM.

3aJIeXHICTh ONOPY MPOBIAHUKIB BiJ
JIOBXKHHH, TUIOLII TIOTIEPEYHOro Hepepisy i
Marepiaiy.

[MocninoBHe i napanenbHe 3’ €JHAHHS TPO-
BITHUKIB.

Kondirypariii MaraiTHUX HOJMIB.

MarsitHe none 3emii.

Hocnin Epcrena.

Jlist MarHiTHOTO TIOJIS HA CTPYM.

SIBHIlIe €NEKTPOMArHiTHOT 1HIYKIII.
I'eHeparopu 1HIYKLUIHHOTO CTPYMY.
BinOuBanHg cBIiTIA.

[MommpeHHs MexaHIYHUX KOJIHBaHb y
NPY>KHOMY CEPEIOBHIIII.

3aJIeXKHICTh TYYHOCTI 3BYKY BiJI aMILTITy I
KOJIMBAHb.

3aJeXHICTh BUCOTH TOHY BiJl YaCTOTH
KOJIMBAHb.

BumnpomiHroBaHHS 1 TOTTIMHAHHS
CIIEKTPOMArHiTHHX XBHJIb
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B) lndposnii BUMiproBaIbHUNH KOMII’IOTEPHUI KOMILIEKC A5 YYHSI: 2-15*
nporpamMHe 3a0e3NeUeHHs] Ta XapaKTePUCTUKU LM(PPOBOTO BHMIipIOBAILHOIO KOMII IOTEPHOTO
KOMIUIEKCY Uil KaOiHeTy (isMKHM It y4YHS aHaJIOTIYHI NpOrpaMHOMY 3a0e3NedYeHHI0 Ta
XapaKTepUCTHKaM [U(PPOBOro BUMIpIOBAIBHOIO KOMILIEKCY JUlsl KaOiHeTy (hi3UKH JUIs BUUTEIS.
[epenix TaTYMKIB y CKIAAl IIUPPOBOTO KOMIT FOTEPHOTO BUMipIOBAIFHOTO KOMIUIEKCY IUIS YIHS
BU3HAYAETHCS BUNTEIIEM BiINOBLIHO O BUMOT HAaBYAJIBHOI IIPOTpaMHu.
II. Ilpunagu 3arajibHOr0 NPU3HAYEHHSA
1. punagn 1.1. Ilpuitaam neMoHCTpaNiiiHi eleKTpHYHI
JeMOHCTpauiini Tepe3n eneKTpoHHI BUCOKOi TOYHOCTI 1
MaxkcumManbHe HaBaHTaXCHHS Tepe3iB — He MeHe 0,5 kr, ayrmBicTs — 0,01 T, KI1ac TO9HOCTI -
cepennii. JKUBICHHS - Bill Mepexi a00 aKyMyJsTopa
[Tnutka enexTpuaHa [l HarpiBaHHS Ta 30epiraHas y 1
[TnuTKa sBIIsiE COOOKO €IEKTPOHATPiBaY Y BUTILAAL 3aKPUTOTO KEPAMIYHOTO IWCKA 3i CIIPaJUIo, | PO3IrpiTOMY CTaHi pEYOBHH i 4ac
BMOHTOBAHOIO B KOPITYC. MPOBEICHHS PI3HOMAHITHUX
OCHOBHI TeXHIYHI XapaKTePUCTHKH: JIEMOHCTPAIHHUX AOCIIIB
Hanpyra xusieHns 220 B, 50 ', cnoxuBaHa NOTYXHICTh He MeHIne Hixk 0,5 kBt
brox >xuBneHHs 1abopaTopHUi Jlist 3a0e3medYeHHs] BUMIPIOBAHHS HAIIPYTU 1
OCHOBHI TeXHIYHI XapaKTCPUCTHKH: Ta MOCTIHHOTO 1 3MIHHOT'O CTPYMY, OTIOPY
MOCTIMHA CcTab1s1i30BaHa HANpyTa, PEryJIIOBaHHS HAPYT'H Ta CHJIM CTPYMY, 3aXHCT 3a CTPYMOM,
HasIBHICTh KOHTPOJIbHUX NPUJIA/IiB HAIIPYTH Ta CUIIU CTPYMY.
MakcumanbHi HapaMeTpH: BuXifiHa Hapyra He MeHme 12 B, ctpym He mennie 2 A
I'eneparop 3ByKoBUi QyHKIIOHAIEHHUNA J1ist TpoBeIeHHs! IEMOHCTPAIIIHIX TOCIIIB 1
I'eHepye eneKkTpuyHI CUrHAJIM CHHYCOIAIBHOI, TPSIMOKYTHOT Ta TPUKYTHOT popMuU SIK JDKEPEJIO 3MIHHOTO eNIEKTPUIHOTO CTPYMY
3BYKOBOi 4acTOTH
MikpohoH st JeMOHCTpaIliit
BJ10K JKUBJIEHHS IeMOHCTpALHUH (BUIIPSIMIICHA Ta 3MiHHA HATpyra)
I3 3axucToM 3a CTpyMOM, Ma€ BEIMKI KOHTPOJIbHI NpHIaJy HANPYrH Ta CHIIM CTPYyMY.
MakcumasbHi TapaMeTpy: BUXijiHa Hapyra He MeHe 12 B, ctpyM - He Menmie 2 A
I'eHeparop (mpxepelio) BUCOKOT HANPYTH - eIEKTPOHHHUI TIEPETBOPIOBAaY 3MIHHOT MEPEIKEBOT HAIIPYTH Y 1
BHCOKY NOCTIHHY HAapyTy
JleMoHCTpauiitHuit MyJIbTUMETP 1
CrpinouHe, pinkokpucraniyHe abo CBITIOAIOAHE Tadyo 3 muppamu, po3Mip SIKHX JO3BOJISIE
PO3pIi3HATH MMOKA3aHHs 3 BIJICTaHI I0 5 M
JleMOHCTpaliiiHuil raJbBaHOMETP MAarHiTOEIEKTPUYHOI CHCTEMH 3 Tabjo 3 muppamu, po3Mip SKUX 1
JTO3BOJISIE PO3PI3HITH MOKA3aHHS 3 BIICTaHi 10 S M
3apsiHUi IPUCTPii U1 akyMyJIITOpiB THITY AA At 3a0e31edeHHs aBTOMAaTHYHOTO 3aps/PKaHHs He 4
MEHII SIK 4 aKyMyJIATOpiB THIY AA
Axymynstopu tTairy AA 3 emHictio He MeHie 2000 MA/rox Ta e.p.c. B 3aps/LKEHOMY CTaHi HE MEHIIe 2

13B
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udposuit BumiproBanbHui npuiaz (MyJIbTHMETP)
J1nst BUMIprOBaHHS ITOCTIIHOT 1 3MIHHOT HANIPYT'H, HOCTIHHOTO 1 3MIHHOT'O CTPYMY, OIIOPY, EMKOCTI,
YaCTOTH, TEMIIEPATYpPH, IEPEBIPKH Ii0iB

Bopnonarpisau
3 00’eMOM BOAH, 1110 HArpiBa€eThes, 1- 2 11, moTyxHicTh 1-2 kBT

Tepesu eneKTpoHHi, TOOYTOBI
MakcumManpHe 3HaUYeHHS He MeHme | Kr, TouHicTh He ripme | T, po3mipm miatgopmu
3Ba)XyBaHHs He MeHIe 120 MM

2. Mpunagu
MexaHiuHi

2.1. Ipuaagu MexaHiuHi AeMOHCTpaNiiiHi

Mertp nemoHCTpamiitHui
BuroroBnennit 3 MIIHOrO IIACTHKy ab0o0 JepeBa 3 MUTIMETPOBOIO, CAHTHMETPOBOIO,
JEIIIMETPOBOIO MIKAJIO0

Js miHIHHUIX BUMIpIOBaHb

Tepesn MexaHigHI
MakcumanbHe 3HadueHHS He MeHtie 0,1 kr.
Baxxku 1o Tepesis, 0,001 xr - 10

TatuB ¢i3uuHUi yHIBEpCATbHUN
BuroropneHuii 3 MIIHUX, 3HOCOCTIMKHX MaTepialiB, 1[0 MAlOTh aHTUKOPO3iiiHE MOKPUTTS abo
CTIMKMX 1O 30BHILIHIX BIUIMBIB. llITaTB Mae OyTH y MOAYJIbHOMY BUKOHAHHI 3 SIIIUKOM JUIS
30epiraHHs Ta TPAHCIIOPTYBaHHSI.
o cxnany mTaTuBy BXOIATh:
ocHoBa - 1;
CTPWKEHB - 1;
3aTtuckaui - 1;
manka - 1;
Kibie - 1.
Bci gerani npriaay MaroTh OYTH PO3MIIIEHI B JTO)KEMEHTAX

J1ist 3aKpirieHHs pi3HUX MPUITAMIB 1
MPUCTOCYBAHb IiJl Yac MPOBEICHHS
JIEMOHCTPAIIIHUX JOCTI/IIB Ta
J1a00paTOPHUX POOIT

Banrax HaOipHUI
Jucku 0,01-0,05 kr, y Tomy umci 1 — Ha crprxkai; Big 0,1k

Cronuk migiiMaabHUR
Po3mip miathopmu 150x150 mm a6o 200x200 MM, it 3a0e3MeYCHHST PIBHOMIPHOTO IiIHATTS
oOnajHaHHs Ha BUCOTy He MeHuie 200 MM

BaxyymHa Tapinka
OcHamieHa eneKTPUYHAM [3BIHKOM a00 IHIIMM JDKEpPEesIoM 3BYKY, 3 T'DaHHYHUM 3HAYECHHSIM
BaKyyMETPHUYHOTO THUCKY ITiJ KoBnakoM He MeHIe Hix 0,1 MIla

I'yaHOMOBEITH AEMOHCTpAIIHHAN
[IupoxocMyroBuii Ty4HOMOBELF a00 aKyCTHYHA CHCTEMa i3 BOYMOBaHMM IIiJICHUTIOBAYeM Ta
Jiarma3oHOM BiATBOproBaHUX yactoT He MeHIne 20-10000 I'a

Hacoc BakyymHuii eeKTpUuHUN 200 MeXaHIYHUH
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3abe3neuye 3anumKkoBUd TUCK He Oumbmre 150 Ila. ¥ xommiexTi Moxe OyTH J0JaTKOBE

YCTAaTKyBaHHA OJHOI'O CTaHAApTYy:

MEPeXiTHUK (IIaHEeIb-IITYIEP VIS MPUETHAHHS BaKYyMHOT0 IutaHra @ 6-8 Mm;
MIBUAKO3MIHHUH 3aTHUCKAY,

BAKyyMHUI IBUHTOBUH KpPaH;

YIIITBHIOBAY I 3'€JHAHHS (IIaHIIIB,;

BAKYYMHHUU F€pMETHK;

BaKyyMHUI nutadr @ 6-8 MM, moBxuHa — 1,5-2 M;

LIIJIJAHT BUXJIOMMHHUH, HoBXKMHA — 1,5-2 M;

BaKyyMHUI ITyLep-TPIHHUK;

GUIBTp BUXJIONY

3. Ha6ip ximiuHoro
nocyny

3.1. Ha6ip ximiuHoro nocyay ado Habip mkiabHui 1abopaTopHuii s kadinery ¢iznku (HIJID):

KoJ10a koniuna 50 mi - 1;

Kkosi0a miockogouHa 50 mi - 1;

kojba kpyriaogonHa 50 mi - 1;

CKJISIHKA JuIsi 30epiranHs pedoBuH 50 mi - 2;
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CKJISIHKA JuIsl 30epiranHs pedoBuH 20 mi - 6;
KpHIIKa 10 CKIISIHKH - 8;

crakad ximiunaunii I1IT 50 mi - 1;
CTaKaHYUK CKIISTHHH - 1;

mpobipka [1X14 - 15;

mpobipka [1X21 - 2;

ITaTUB I pobipok Ha 10 rHI3L - 1,
gamka [lerpi IIIT - 1;

Yama BUIIApIOBaibHA - 1;

TUTENb - 1;

KpHIIIKa A0 TUTJIS - 1;

JIOXKKA JJIsI CHIAJIIOBAHHS PEYOBUH - 1;
TpuMay Jyisi Ipodipok - 1;

3aTHCKa4 NPYXUHHUH - 2;

3aTHUCKa4Y I'BUHTOBUH - 2;

nanuyKa CKJIsHa - 2;

TpyOKa 3’eqHyBasbHA 1 M - 1;

Jriiika koHiyHa 36 X 50 - 1;

mamip GinbTpyBaNbHUHN - 5;
mineTka-go3arop 6 mur I111 - 1;
mineTka-go3arop 3 mu I11T - 1;

cyxe manuBo (TabiaeTku) - 2;

CiTKa JIaTyHHA PO3MUITIOBaIbHA - 1;
HOpPXK Uit MUTTS OCyAy - 3;
PYKaBUUKH JIATEKCHI - 5;

CTyMKa 3 TOBKAYUKOM - 1;
tepmometp pigunnuii (-10°C...+ 110°C) abo enexTponHi urynw - 1;
ninHiiika mipaa 30 cMm - 1,
HITAHTCHIUPKYJIb - 1;

MIPOBOJIOKA MifHA 2 M - 1;

TpHUIIoi - 1;

JIOTOK /15t 30epiranHs Habopy - 1,
maKyBaJibHa KOpoOka — 1
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3.2. IlllTaTus J1aGopaTopHUii

BuroroBnenunii 3 MillHUX, 3HOCOCTIHKMX MarepialiB, 10 MAlOTh aHTUKOPO3iiiHE MOKPUTTS abo
CTIMKHX J10 30BHIMIHIX BIUUBIB. [LITaTHB Mae OyTH y MOAYJIbHOMY BUKOHAHHI 3 SIIITUKOM JUIs 30epiraHHs
Ta TpaHCOpTyBaHHS. Jlo CKIagy BXOASATH:

ocHoBa - 1;

CTPWKEHB - 1;

3aTucKay - 1;

manka - 1;

Kimbie -1

Jns  3akpimiieHHS  pi3HMX — OpWIAAiB 1
NPUCTOCYBaHb Wil  4ac  MPOBEICHHST
n1abopaTopHUX PoOIT

4. Ha6ip
IHCTpYyMeHTY

4.1. HaGip py4HOro c;110CapHOro Ta eJJeKTPOMOHTAKHOI'0 iHCTPYMEHTY
Cknan Habopy:
MOJIOTOK - 1;
HOXHIU - 1;
Kycauku - 1;
HAIWIKY - 2;
BHUKPYTKU — HE MEHIIIE 2;
raiKkoBi KJII04l — HE MEHIIIE 5;
HOXIBKH (TI0 METaIry, IO AEPEBY) - 2;
IUIOCKOryO™i - 1;
CErMEHTHMH HiX - 1;
pyirerka Sm—1

J1711 BUKOHAHHSA IPOCTHX MOHTAXHUX HiH 3
HaBYaJIbHUM OGJ’I&I{H&HH)IM,
€JIeKTPOMOHTaXY Ta 00pOOKHU AepEBUHU

5. Ocumnorpadg

5.1. Ocumiorpag neMoHcTpaniiiHUil IBOKAHAJBHUI
KinpkicTs BXiJHUX CUTHAIIB — 2

Jliist criocTepexeHHs 32 (JOPMOIO 1 4aCTOTOO
MIEPiOANIHNX CUTHAIB i Yac MPOBEACHHS
JIEMOHCTpaIiiHUX JOCIIIIB 3 Pi3HUX
po3ainiB ¢izuku

I11. Mexanika

1. lemoncTpaniiine
00/1aTHAHHSA

1.1. HaGopu
A) Habip nuist nemoncrpaunii «MexaHika: KiHeMaTHKa, JUHAMIKa)):
HAalpasJsiioya jaBa 3 MEePeKUIHUM OJIOKOM (JIIOMiHIH a00 MILHUMA TUIACTHK), PEryJIIOEThCS 3a
HaXHJIOM, JIOBXKMHA He MeHIe 1 M - 1;
Bi3KM Ha miJBicui, 0 3abe3rnedye HU3bKe TepTs (MarHiTHa, MOBITPsIHA, IiJUIUITHUKOBA) — HE
MEHIIIE 2;
3MiHHI MWIIHAPUIHI BAaHTaXi - HE MeHIIe 3;
Habip U1 KpituteHH (OTOBOPIT /I BU3HAYEHHS IIBUAKOCTI Bi3Ka — HE MEHIIIE 2;
KOMIUIEKT JIOAaTKOBOTO TPHCTOCYBaHHS VISl JIEMOHCTpamlii BUKOHAaHHS 3aKOHY 30epeeHHs
iMmysbey — 1,
SIIMK JJIs1 TPAHCIIOPTYBAHHsI Ta 30epiraHus 3 JiokeMeHTamu - 1

BimHOCHICTE pyXy, HOTO TpaekTOpii i
LIBUIKOCTI.

SIBumia iHepuii Ta B3a€MOJIiT TiJ.
[TepeTBOpeHHS] MEXaHIYHOT eHeprii.
PiBHOMIpHHI TIPSIMOJTIHIMHUH PyX.
PiBHOTIpHCKOPEHNT IPAMOTIHIHHUH PyX.
Hpyruii 3axon HeroToHa.

3aKkoH 30epeKeHHS IMITYJIBCY.

[Tpy>kHe Ta HETIpY>KHE 3ITKHEHHS Tl
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B) Ha6ip 3i cTaTUKH 3 MATHITHUMH TPUMAa4YaMu:
IUIACTHHA HEeNPaBUIILHOI opmu — 1;
TpUMadYi MarHiTHi - 2;
IKaja 3 ITOKaKYUKOM — 1;
MoxXuJia IIomuHa — 1;
¢pukniiamit 6ok — 1;
miecTepHi 3y09acTi mepenaToyuHi - 2;
MAarHITHI ITiCTaBKU-TpUMadi - 2;
JeMOHCTpaniiHi fuHaMomeTpu 10 SH - 2;
MPYXUHH - 2;
0J10KH - 2;
BaXKHU - 2;
LIHYP - HE MEHIIE 5 M;
MOKaKYMKH MarHiTHi - 2;
MmoJicact — 2;
JEMOHCTpAMiiHI THyYKi MITKHU (CTPIJIKH, TPUKYTHUKH) Ha MarHiTHI® OCHOBI — 4,
Ba)KiJTb 3 TapiIOYKaMH [T BaXKiB — 1;
SIIMK JJIs1 TPAHCTIOPTYBAHHSI Ta 30€piraHHs 3 JIOKEMEHTAMHU

JlonaBaHHs CHJI, CIPSIMOBAHUX Y340BX
OJtHi€eT IPSIMOT.

YMOBH PiBHOBAar# Tij.

Baxins.

Pyxommuit i Hepyxomuii 6JIOKH.
BukopucTaHHS IpOCTHX MEXaHI3MiB.
Cua cyxoro TepTs.

Poskiam cuin Ha OXWMITIH ITOIIMAHI.
BusHaueHHS MONIOXKEHHS LIEHTpa Mac
wiockoi ¢irypu

B) Ha0ip kyabox:
kyneku Big 0,005 xr - 0,1 kr — 3.
KoskHa kynbka Mae OTBip a00 BYIIKO JUIs 3aKPIIUICHHST HUTKU

Pizni Buam pyxy.

BinmbHI KOIMBaHHS TiJI.

JlomaBaHHS TapMOHIMHAX KOJIMBaHb.
3aryxarodi KOJIMBaHHS.

BumyiieHi konMBaHHs.

SIBHIlIa pe30HAHCY Y MEXaHIYHUX CHCTEMaXx.
JloLleHTpOBE MIPUCKOPEHHS.

JloueHTpoBa cuia.

IMepion Ta yacToTa, JiiHilHA Ta KyTOBa
IIBHJIKOCTI 00EPTAEHOTO PYXY.

BrumB wactotu obepraHHS Ha IOLECHTPOBE
MPUCKOPEHHS

I') Ha6ip nast nemoncrpanii «MexaHika: KiHeMaTHKa Ta IHHAMIKA 00epTaJIbHOIO PyXy»:
eJICKTPUYHA 00epTaibHa MalllMHA 3 PETYJIATOPOM 4acToTH — 1;
obepTasnpHa mIaThopMa 3 BEpTUKAILHUM KpiIUIeHHsIM — 1;
JIETKHH Bi304OK — 1;
nuaamomertp (1-3H) —1;
onTomnapa 3 JiYmIbHUKOM — 1;
macok — 1;
KpiIJIeHHs JI0 cTOy — 2
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2. lIpuaagu Ta
MPUIANISA

2.1. Ilpu3ma 3 HAXUJIOM
Jns neMoHcTpanii yMOBH piBHOBaru (CTIMKOCTI) Tijia, SIKE ONHMPA€ETbCS Ha TOPH3OHTAIBHY
TUIOUIMHY

YMOBH PiBHOBAar# Tij

2.2. KoMmieKT /U1 BUBYEHHS PyXy TiJl 10 KOJIY
KoMIuiekT MiCTHTB:
MasTHHK Dyko - 1;
perymstop Yarra - 1;
BiAIICHTPOBI 00pyHi - 1;
IIHCK, III0 o0epTaeThes, - 1;
cTaneBi Ky - 2;
akcenepomeTp — 1;
MOJKITHBE J0JATKOBE 00/1aHAHHS,
SIIMK JJ1s1 TPRHCTIOPTYBAHHSI Ta 30epiraHHsi 3 JOKeMEHTaMH

Jlnist neMoHcTpanii piBHOMIpHOTO Ta
MPUCKOPEHOT'0 PyXY TiJ IO KOy,
BU3HAYCHHS KyTOBOI IIBHIKOCTI,
NPUCKOPEHHS Ta OLEHTPOBOI CHIIH

2.3. TpubGomerp neMoHCTpaniiiHUIA
Jnist neMoHCTpaii 3aKOHIB TEpTs 1 pIBHOBArM TiJl HA MOXMJIIH IIOMIMHI

IlpossiBU Ta BUMIPIOBAaHHS CHJI  TepTA
KOB3aHHsI, KOUEHHS, CITOKOIO.

Cnocobu 3MeHIIEHHS i 30IIbIIEHHS CHIU
TEpTA.

Poskian cvir Ha MOXWITii THTOIIMHI

2.4. IlicToaer 0adicTHYHHIA
JJis IpoBeAeHHS NEMOHCTPAiHHUX TOCTiAiB i JabopaTOpHUX pOOIT ITiJ 9ac BUBUYCHHS MEXaHIKH

Jedopmaris Tim.

[lepeTBOpeHHST MeXaHIUHOI eHeprii.

Pyx Tina mig Ii€ro UM 3eMHOTO TSDKIHHS.
PyX Tija, KHHYTOrO rOPU3OHTAIIBHO.

PyX Tijla, KHHYTOTO MiZi KyTOM JI0 TOPU30HTY

2.5. JleMoHcTpauiiiHuii npuJaj 3 inepuii
[MincraBka 3 IyHKOMO - 1;
KynbKa - 1,
miacTuHka — 1

SBuma inepii Ta B3aeMoii Ti

2.6. Tpyoxa HoioToHa

[Tpu3HayeHa ajst ieMOHCTpaNil MaiHHs Pi3HUX T y BakyyMi. TpyOka — 10Bra TOBCTOCTIHHA PO30pa
IUIACTUKOBA TPYyOKa, OJIMH KiHel[b BUKIIIOYHO 3alasHUi, a JPyruil 3aKOPKOBAHO B ONpPaBi 3 KPaHOM Ta
mrynepoM. BeepeanHi TpyOKM 3HaX0sThCsl PI3HOMaHITHI Tisa

PizHi Buam pyxy.
BinepHe mamgings Tin

2.7. HocyauHa J1 3BasKyBaHHS MOBITPs
Jyist BU3HAUCHHS T'YCTHHH MOBITPSI UM 1HIIOTO ra3y:
CKJIsTHA 200 IJIaCTUKOBA €MKICTh 00’ eMoM Oym3bko 1000 M 31 mrymepom - 1;
IaHr - 1;
KpaH - 1,
TKaHUHHHU KOXYX JIJIS 3aCTEPEKEHHS BiJl OCKOJKIB y pa3i MOXJIIMBOI pyHHAIi MOCYAWHU B
npoleci BigKkadyyBaHHs HOBITps - 1

BumiproBaHHst aTMOCHEPHOTO THCKY.
BBeneHHs NOHATTS I'yCTUHU
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2.8. BapomeTtp-aHepoin
[t BuMiproBaHHS aTMOC(EPHOTO THCKY IIiJ1 4Yac BUKOHAHHS Ja0OPAaTOPHUX 1 IEMOHCTPALIHHIX
JOCIIIB

BumiproBanHs aTMOC(EpPHOTO TUCKY

2.9. MaHoMeTp pifiMHHUIA JeMOHCTpaniiiHuii
U-nioniOHa ckiisiHa abo MIacTUKOBa TPyOKa BUCOTOIO He MeHIIe HixX 450 MM - 1;
orm)poBaHa IIKaia

Tuck piIMHU HA JHO 1 CTIHKYU MOCYAMHU.
3MiHa THCKY B PiJiHHI 3 TNINOWHOIO

2.10. Ilpusnax Ans AeMOHCTpaNii THCKY B pinuHi
Jatumnk tHCKY - 1;
CTPMKEHB, IO HaJlae HOMY MOXKIIMBICTD pUHAMAaTH OyAb-AKY Opi€HTALIIO.
[Topo)XHMHA JaTYMKA THCKY 3’€IHaHA Yepe3 naTpyOoK 3 eIacTUYHOI TPYOKOO

TuCK piAvHU HA THO 1 CTIHKY ITOCYAWHU.
3MiHa THCKY B piAHHI 3 TIHONHOIO

2.11. CniosryueHi mocyiMmHu
Habip nmpo3opux TpyOok (mocyawH) pizHOI hopMu;
3arajibHa MmiJcTaBka (KOJCKTOP)

CroydeHi nocyIuHu

2.12. Kyas IHackans
J1nist npoBeieHHS IEMOHCTpaLiiHUX JOCIIIB 3 TiIpo- i aepocTaTuky. CKIagaeThes 3 MOPOKHUCTOT
MeTaseBoi abo MIacTMacoBol KyJli 3 OTBOPaMH, IMJIIHAPA i TIOPIIHS 31 ITOKOM

[TepenaBaHHs TUCKY piAMHAMU 1 razamu

2.13. Ilpec rigpaBaivynmii

st nemoncTpauii 0ymoBu i 1ii rigpasniuHoro npeca. [Ipec — 3MoOHTOBaHMI Ha YaByHHIIl CTaHUHI
po06oumii MPo30pHid MIITHAP 3 HOPLIHEM 1 HACOC 13 3200 KHUM KJIAITAHOM Ta MAHOMETPOM Yy TIPO30POMY
kopmyci. [IpuBia Hacoca 3MIHCHIOETHCS 3a JOTIOMOTOK PYKOSATKU Y BUIJIIII Bakessl. 3HH3Y poOOUOro
LMJTiH/Ipa BCTAHOBJICHO CITyCKOBHIl KJIAIIaH JUIsl Macya, 3BepXy — AJIsl CIyCKaHHs HOBITPS

[TepenaBaHHs TUCKY piIMHAMU 1 ra3amu.
Bbynosa i nist MaHomeTpa

2.14. Huainap BuMipoBaibHUI 3 IPUCTOCYBAHHSAMM (Bigepue Apximena)
Cknan Habopy:

JUHAMoMeTp - 1,

Bimepre - 1;

CTaKaH BiJUIMBHUH - 1;

ITIHAP BUMIPIOBaIBHAN - 1;

BaXkKu - 1;

naKyBaJibHa KOpobka — 1

Jist apxiMeoBOi CHIIM B piMHAX 1 Ta3ax.
PiBHIiCTh apXiMeTOBOi CHIIM Ba3i BUTiICHEHOI
piauHU B 00’ €Mi 3aHYypEeHOT YaCTHHH TiJia

2.15. KomnuiekT JJ1s 1eMOHCTpAalii cTOSIYMX XBUJIb

st ;eMoHCTpalii CTOsUUX XBHJIb, 0 BUHUKAIOTh Y MOTY31i. CKIIaJaeThCsl 3 €NeKTPOIBUIYHA,
4acTOTOI0 O0EpTaHb SKOTO MOXKHA KepyBaTH, 3 MPOQIIFHOI0 HACAIKOIO Ta KallPOHOBOI MOTY3KH (HE
mentie 10 m)

YTBOpEHHS CTOSUOI XBIIII
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2.16. XBHJILOBA BaHHA

Jnst neMoHCTpanii BIacTUBOCTEH MEXaHIYHUX XBUJIb, 110 BUHUKAIOTh Ha TIOBEpXHi pinuHy. BanHa
KOMIUIEKTYETHCSI MEXaHIYHUM 30yJHUKOM XBHJIb Ha TIOBEPXHI PIIUHU Ta JOAATKOBUM yCTaTKyBaHHSIM
JUISL CTBOPEHHSI MEPelIKOoJ JUIl XBHJb. JIHO BaHHM Mae OyTH NMPO30PHM Uil MOXKIMBOCTI TiHBOBOT
MIPOEKIIii Ta Mae 6araToOpeKUMHY HiACBITKY

[NomupeHHs MEXaHIYHUX KOJMBAHb Y
MPY>KHOMY CEPEIOBHIITI.

SIBuina BinOMBaHHS, 3aJJOMJIEHHS Ta
HaKJIaJaHHSI MEXaHIYHUX XBUJIIb.
[aTepdepenmis Ta mudpakmis MEXaHIIHIX
XBHIIb.

JloBXIHA XBHJIi, IIBUIKICTh TOMIAPEHHS
XBHJIb

2.17. KamepTOHH HA Pe30HYIOYHX SIIIHKAX:
KaMepToH 3 yacToToro 440 I' — 2;
PE30HYIOUUIT SIINK 3 OJHIEIO BIIKPUTOIO TOPLEBOIO CTIHKOIO — 2;
MOJIOTOYOK /1Sl 30y/PKEeHHsI KaMepToHa — 1

3aneXHICTh TYYHOCTI 3BYKY BiJl aMILTITYAH
KOJIMBAHb.

3aJIeXKHICTh BUCOTH TOHY BiJ] YaCTOTH
KOJIUBAHb.

BUHHMKHEHHS 3ByKOBUX XBHJIb.

SIBHIle pe30HAHCY 3BYKOBUX XBHIIb

2.18. JloBra MetajieBa Npy >KNUHA - CIIHKI

MertaneBa npyxuna niamerpoM Oim3bko 100 MM, BUTOTOBJICHA i3 METaleBOi a0 IMJIACTUKOBOI
cTpiukd. Y Hene(OpMOBaHOMY BHTIISAL MPY)KHUHA 30IraeThCsl 0 PO3MIpY, 1[0 BU3HAYCHUH TOBIUHOIO
yCIX CKJIaJeHHX pa3oM BHTKIB. 3araibHa JOBXKHHA HEIDIACTUYHO PO3TATHYTOI MPYKHHU Mae OyTH HE
MEHIIE 2 M

[MommpeHHs  MeXaHIYHUX  KOJIMBaHb
NPY>KHOMY CEpeIOBHIIII

y
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1 2 3 4
3. Obaagnanns qa | 3.1. HaGip ta6oparopumii «Mexanikay (3 SIIUKOM I 30epiranus): O3HallOMIICHHS 3 BUMIPIOBaJIbHUMHU 2 -15*
Jaboparopuux poodir | Halip ckianaeTsest 3 TAKMX BUMIPIOBAJIbHUX MPUIIAJIIB Ta JI0JaTKOBOTO 0013 HAHHS: NpWIAJaMH.
IITAaHTCHIUPKYIH — 1; Bu3nayeHHs [[IHY MOAUIKY IKAJIH.
JuHAMoMeTp — 1; BumiproBanHns 06’eMy TBEpAUX TiJI, PIIHH 1
BUMIipIOBaJIbHA CTpidKa — 1; CHUIIKMX MaTepiaiiB.
3NIMBHA MocyanHa — 1, BumMiproBasHS po3MipiB Manux Tif.
Habip BaXxkiB — 1, BuMiproBaHHS MacH TiI METOIOM
Ha0ip BaXKKiB 3 TauyKaMH - Bix 3; 3Ba)KyBaHHS.
Omoxm — 1, Bu3HadueHHS TYCTHHU PEYOBHHU.
npy>XuHa - 2; BusHaueHHs niepioy oOepTaHHs Tija.
Tina piBHOTO 00’€My ab0 piBHOI Macu - 3; JlociiKeHHS KOJIMBaHb HUTSIHOTO
CTaKkaHH IpajyHoBaHi - 1; MasITHHKA.
UTIHAP MipHHA - 1; JlociIKeHHS PY)KHUX BIACTHBOCTEH TiJI.
po30ipHi Tepesu - 1; BusnadeHHs koedilieHTa TEPTS KOB3aHHS.
MOHTaHI IIPUCTOCYBaHHs — 1 KOMILL.; 3'sicyBaHHS YMOB IIJIaBaHHS TiJa.
ceKyHIoMip — 1; BuBueHHS yMOBH PIBHOBArd BajKeJIsl.
KyJIbKa MeTajieBa - 1, Buznauenns KK/ npocroro mexaHnizmy.
KaIlpOHOBHUI MIHYp - 5 M; Bu3HaueHHS MPUCKOPEHHS TiNa Imij yac
Tepe3H eNeKTPOHHI (MakcuMallbHe 3HaueHHs He MeHIne 0,2 kr, TouHicTs 0,1 T, po3mip mIaThopMu | piBHOIPUCKOPEHOTO PYXY.
3BaKyBaHHA He MeHIIe 80 Mm) — 1; JocmimKkeHHs pyXy Tija 1o KOITy.
SIHK JUTS TPAHCTIOPTYBAaHHS Ta 30epiraHHs 3 JIokeMeHTaMu — 1. BuMiproBaHHS )KOPCTKOCTI TIPY>KHOTO Tila.
MosknuBe 107aTKOBE 00JIa JHAHHS JlocmimKeHH s pIBHOBATH TiJ MMiJ] TIE0
KIJIBKOX CHJL.
BurorosneHHs1 MasiTHUKA 1 BU3HAYCHHS
nepioy WOro KOJMBaHb
3.2. Ha6ip npyxuH 3 pi3HO10 KOPCTKicTIO [Tpy>kHi BIacTHBOCTI Tija 2 -15*
HaGip npyxun (Bix 3 mT.) pi3HOI XKOPCTKOCTI B Jiama3oHi Bif 2,5 1o 25 H/M. Koxna npyxuna
OCHAIll€Ha MOKa)X4YUKOM 4YE€PBOHOI'0 KOJILOPY, IO Ma€ MOXJIMBICTE HepeMiU_[yBaTI/ICB T10 ra4vyKy 1jid YCTaHOBKH Ta
¢ikcarlil HyTbOBOTO MOJIOKEHHS
3.3. Haoip Tin piBHoi Macu Bu3HadyeHHS I'yCTHHH PEYOBHHH (TBEPIUX 2 -15*
Tina piBHOT Macu 3 pi3HHX MaTepiaiiB JOBXHHOIO He MeHIIe Hik 20 MM (ab0 eKBIBaJICHT) TN 1 pinH)
3.4. Ha6ip Tis1 piBHOTrO 00’€My Bu3Ha4YeHHS I'yCTHHH PEYOBHHU (TBEPIUX 2-15*
Tina piBHOro 00’eMy 3 pi3HHX MaTepialliB JIOBKHHOIO He MeHIIe HixKk 20 MM (200 eKBiBaJICHT) TiJ 1 piguH)
IV. Monexkyasipaa ¢izuka Ta TepMOAHHAMIKA
1. lemoHcTpaniiine 1.1. MoaeJi Mogeni MOJeKyII.
00JIaIHAHHSA Monens OymoBU MOJIEKYIIH TpadiTy. 3MiHa BHYTPIITHBOT €HEPTil TiJla BHACIIOK 1
Monens Oy10BH MOJIEKYJIH OBApEHOT COJIi. BUKOHaHHS pOOOTH. 1
Mozenb 6ys0BH MOJIEKYJIH aJIMa3y. Mopeni TeIUI0OBUX JIBUT'YHIB. 1
Monenp ABHI'YHa BHYTPIIIHBOTO 3rOpPaHHs 1




61

2 3 4
JlemoHCTpallis a1iabaTHOTO CTHCHEHHS Ta
PO3LIMPEHHS MOBITPSI.
[puHIUI Ai1 TEIUIOBOTO ABUTYHA.
Mopeni TeIUIOBUX JBUT'YHIB
1.2. Ilpuyiaay Ta NIPUCTOCYBAHHS 1
A) Kyas 3 kinbuem A5 AeMOHCTpalii TEeNJI0BOIr0 po3IIMpPeHHs TBEPIOro Tijia: Po3mmpenHs Ti mij yac HarpiBaHHS.
MeTajligHa KyJs giameTpoM 10 30 MM, IO TiBilIeHa Ha JTaHIIOXKKY, - 1; JleMOHCTpais MOBEPXHEBOTO HATATY
MeTaivHe KiJbIle Ha JAepxKaKy - 1; piauHU.
OimeraneBa TIaCTHHA 31 CTpiNKoIo - 1 JleMOHCTparis SBUIIa 3MOYyBAaHHS Ta
KaIliIIPHOCTI.
B) Ha6ip kaniasipis: JleMoHCTpallist MiATBEPIKCHHS OCHOBHUX 1
st neMoHCTpalii KanIIpHUX SBUIL Y TPYOKax pi3HOTo AiaMerpa: TIOJIOXKEHb MOJIEKYJISIPHO-KIHETUYHOT Teopii.
3arajbHa IificTaBka - 1; JleMoHCTpauis JiHIHHOTO pO3LUIMPEHHS
TpYOKM KamIsIpHi 3 pi3HUM AiaMeTpOM KalIsipHUX KaHAIIB - 3 TBEPAMX TiJl, BU3HAYCHHS KoedilieHTa
JHIHHOTO PO3IMIMPEHHS
B) I{uainapu cBHHIEBI 3i cTpyrom: 1 xkomm1.
st neMoHcTpaii npsMol MOJIEKYIIIPHOT B3a€MO/Iii aTOMIB CBHHIIO:
LWJIIHJPY, 10 CKJIAJal0ThCs 31 CTaNeBOl Ta CBUHLEBOI YacTUH, — 2 (CTaJIbHI YaCTHHU LWJIIHAPIB
MAaIOTh TaUKH IS TiIBIIITYBaHHS);
HDK (CTpYT) AJIS 3a9MIICHHS TOPIIB CBHHIIEBOI YaCTHHM - 1;
TpyOKa — 1,
CTpyOITMHA JJIsl CTUCKaHHSI IITIHAPIB — 1
I') Mpunan nois neMoHcTpauii JiHiiHOTO Po3LIMPEHHs Tija: JleMOHCTparisl TOBEpXHEBOTO HATATY 1
Habip crepxHiB, 0JHAKOBHX 32 pO3MipaMu: piavHU, BU3HAYCHHS Koe(illieHTa
CTep>KeHb, BUTOTOBJICHHH 3 Mifi, - 1, MIOBEPXHEBOTO HATATY.
CTEepIKEeHb, BUTOTOBJICHHIA 3 JTaTyHi, — 1; YTBOpeHHS MEHICKa
CTEepIKEeHb, BUTOTOBJICHHI 3 AJIFOMiHI0, — 1;
MIKpOMETpUYHHH 1HUKaTOp — 1;
TEPMOCTAT €JIEKTPUYHUI 3 BOJSIHUM HACOCOM — 1;
€MHICTb /715l BOJU JI0 TepMocTara — 1;
SJICKTPOHHMI TepMoMeTp — 1;
nutadr (Big 2 m) —1
I) Mpuaax ajis 1EMOHCTPALiT MOBEPXHEBOTO HATATY 1

midr-cromuk (po3mip miardopmu He MeHie 15 x 15 oM, Bucora niniiomy He meHme 15¢m) — 1,
mraTus — 1;
MitiguHaMometp — 1;
KiIbIle 3 ByImkom, giametp 20-40 mm — 1;
TUTOCKA CKIISTHA MMTIHAPUYHA TocyauHa — 1.
MoxJirBe J101aTKOBe 00JIaIHAHHS
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1.3. Ipwiaan BumiproBajbHi 1
A) TI'irpomeTp ncuxpoMeTpu4HUi MerTo 11 BUMIpIOBaHHS BOJIOTOCTI HOBITPS
JUISL BUMIPIOBaHHS BIJTHOCHOI BOJIOTOCTI NMOBITpS y HpuMinieHHi. /lianma3oH BuMipioBaHHS t CyXoro
TepMomeTpa He MmeHre 0...+35 °C:

MillHa OCHOBA - 1;
TEPMOMETPH - 2;
TeMIIepaTypHa mkana - 1;
MICHXPOMETPHYHA TaOIuI - 1;
CKJISIHUH )KUBIJIBHHUK - 1
B) Mereocranuis BumiproBaHHS mapaMeTpiB HABKOJIHIIHBOTO 1
3 BUHOCHHMM 0€3J]pOTOBUM JATYMKOM, L0 BUMIPIOE TEMIEpaTypy B KIMHATI Ta Ha BUHOCHOMY JIaTYUKY, | CepeJOBHIIa
aTMoc(epHHMI THCK, BIHOCHY BOJIOTICTh B KiMHaTi. Mae MOMJIMBICT CHHXpOHI3alii 4Yacy 3a
paioCHTHAJIOM eTaJOHHOTO TOTMHHUKA
B) Tennonpuiimay JlemoHCTparlis croco0iB 3MiHU BHYTPIIIHBOT 1
JUIsl IGMOHCTpalii Temyionepenadi LUIIXOM BHUIPOMIHIOBAHHS 1 IOPIBHSHHS TIOTJIMHAHHS eHeprii | eHeprii Tin
CBITJIOIO 1 TEMHOIO TIOBEPXHSIMH
I') TepmomeTp neMOHCTpaLiiHNUI e1eKTPOHHMIA 3 BeJIMKUMM U ppamMu 1
2. HaGopn 2.1. Ha6ip JaaGoparopHmii «MojekynsipHa ¢izuka Ta TepMoauHamika» (3 fIIUKOM s | BuB4eHHs TemnoBoro OanaHCy 3a yMOB 2-15*
30epiraHnHs) 3MIIIyBaHHS BOJY Pi3HOI TeMIIepaTypH.
Habip cxiagaeThest 31 CIeiabHOTO 00JIaJHAHHS, XIMITHOTO TIOCYY Ta BUMIPIOBAIBHUX IPUIIAMTIB: BusHayeHHS MUTOMOT TEINIOEMHOCTI
Kajopumetp — 1; PEUYOBHHHU.
Mipau# mwtiegp 100 mo - 1; JlociKeHHS OJTHOTO 3 130IPOIIeCiB.
Koi0a KoHiuHa - 1; BuMiproBaHHS BiTHOCHOT BOJIOTOCTI MTOBITPS
TpuMadi - 2;
TpyOKH - 2;
Tepmometp — 1,
TiNa Jyuis Kanopumerpii — 3;
Baru eJjeKkTpoHHi — 1;
varnka [Terpi — 1;
KUTBIS JUIS IITATHBY - 3;
SLIMK JJIsL TPAHCTIOPTYBAHHsI Ta 30epiraHHs 3 JIoKeMeHTaMH — 1.
MoxJrBe 10/1aTKOBe 00JIaAHaHHS
2.2. Ha6ip nemoHncTpaniiinuii «cATMOchepHHI THCK» 1

Cknajg Habopy:
curnamizarop — 1;
3BYKOTIOTJIMHAIOYA TaHeNb — 1;
MaraeOyp3bki miBkymi — 1;
BakyymHa kamepa He meHme 1000 mi1, 3 MaHomeTpom — 1;

Jn1s1 BUKOHaHHS J1ab0paTOpHHUX PoOIT Imij yac
BUBUCHHS MOJICKYJISIpHOT (pi3nKH Ta
TEPMOIMHAMIKH
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TBEpAa IIIIHAPUYHA BaKyyMHa KaMepa, 3 KiIbLieM-yIIijbHIoBaYeM — 1;
KpHIIKa 3 IKCOBAaHUMH KJIallaHaMH BEHTWIIALIT, 6apomeTpoM, 00'em He Menmie 1000 mut — 1;
SLIMK JJIs1 TPAHCTIOPTYBaHHsI Ta 30epiraHus 3 JioxeMeHTamMu — 1.

MoxJrBe 10/1aTKOBe 00JIaAHaHHS

2.3. Ha6ip ans pociigkeHHs IOBEPXHEBOI0 HATATY PiiMHU:
TUHAMOMeTp - 1;
PaMKH Pi3HUX pO3MipiB i (OpM, BUTOTOBJIEHI 3 APOTY 3 METIISIMH — 5;
IUTOIIMHHI Tij1a — 3

BusznaueHns TMMOBEPXHCBOI'O HATATY piIlI/IHI/I

V. EjleKTprKa Ta MarHeTusm

1. lemoHcTpaniiine
o0J1aJHAHHSA

1.1. BucokoBoJIbTHI MeXaHiuHi J:kepesia (1eMOHCTpauiiiHi)

Jnist mpoBeIeHHs IEMOHCTPAIIHHIX OCIIIB 3 €EKTPOCTATUKH

A) enexTpodopHa MalIMHA - reHepaTop Bimmypcera
Bci wactiHU enexTpodopHOI MamIMHA 3MOHTOBaHI HA MIIIHUX €JICKTPOi30II0BAIIFHUX CTiHKaX,

AKi pa3oM 3 JIeHACHCPKUMH OaHKaMH YKPITUICH] Ha 3arajibHiil MIITHIHM e1eKTPOi30III0I0ii TiICTaBIli;
abo

B) enexTpocrarnyHuii reneparop Ban e I'paada HaBuaabHMii.
€ KeperioM BHCOKOI HAMPYTH 1 MPU3HAYCHUNA /ISl MPOBEACHHS TEMOHCTPAIIHUX TOCTIIIB 3

EJICKTPOCTATHUKH 1 I AEMOHCTpaLlii iCKpOBOrO ra30BOro po3psiAy B HOBITPi

Enexrpuzanis pi3HHX TiJI.

B3aemonist HaeTIeKTPU30BAHUX Til.

JlBa poay eNeKTPUIHUX 3apsmiB.
JeMoHcTpanis poOOTH eNeKTPOCTATHYHUX
TCHEPaTopiB

1.2. Enexrpockonn

Jlyiss mpoBeJCHHS NEMOHCTPAIUHMX IOCHIAIB MiJ] Yac BUBYCHHS EJICKTPOCTATHKU 1 MOKAa3y
BUHHMKHEHHS 3MIHHOI i MOCTIMHOI HAIIPyry JUisi BUSBJICHHS EIEKTPUYHOIO 3apsily; BU3HAYEHHS 3HaKa
3apsiy 1 oro BiIHOCHOTO 3HaueHHs. MakcumaipHa Hanpyra 0 8 kB

Enexrpuzaiis pi3HUX TiJ.

B3aeMonist HaeICKTPU30BAHUX TiJl.
JIBa po/in eNeKTpU4HUX 3apsiiB.
bynoBa i npuHIuMN Aii esieKTpockona

1.3. EnexkTpoMeTpH 3 NPUCTOCYBAHHAM
st IpoBeIeHHS eNEKTPOMArHiTHUX TOCIIIB 3 €IEeKTPOCTATHUKH.
Emextpomerp (UITiHAPHYHUI KOPITYC Ha IMiJCTABII i3 3MOHTOBAaHHMH B HEi CTPLIKAMU-
MTOKa3HUKAMH 1 IIKaJok0 0e3 orudpyBaHHsd) — 2;
eneKkTpockorn — 1;
KYJIbOBI METalli9HiI KOHIYKTOPH — 2,
KOHJICHCATOPHUIA JIUCK — 2;
CyJITaH eJIEKTPOCTaTUYHHUHI — 2;
CiTKa 3 eJeKTpOCTaTHKH — 1

Enextpusaiis pi3HHX TiJ.
B3aemonist HaeIeKTPU30BaHUX Til.
JIBa po/in eNEeKTPUYHUX 3apsiIiB.
[MoAiNbHICTD EIEKTPUYHOTO 3apsiLy

1.4. CyaTaHu eqeKTPOCTATHYHI
Jltst mocTiIiB i 9ac BUBUCHHS €JIEKTPOCTATHKH.
Ckman:
MeTaJIeBHi a00 MIACTUKOBHHA CTPM)KEHB 1 JIETKi MIOBKOBI HUTKH SICKPaBHX KOJIBOPIB

B3aemoist HaeIeKTpU30BaHUX TiJl.
JIBa posut eIeKTPUYHUX 3apsIiB.
CuI10Bi JTiHIT €JEKTPUIHOTO TTOJIS

1.5. MasiTHUK eJ1eKTPOCTaTUYHMIA
Jist neMoHcTpanii B3aeMOii OTHOWMEHHHX 1 PISHOWMEHHUX EIEKTPHYHIX 3apsIiB.
Cknan:
JIBI JIETKI METAJII4HI T'JIb3H, ITiIBIIICHI HA TOHKUX HATKAX, [0 KPIIUIATHCS 0 130JIFOF0YNX CTPUIKHIB

Enextpu3anis pi3sHHX Tif.
B3aeMoist HaeIEeKTPU30BAHUX Til.
JIBa posu eJIEKTPUYHUX 3apsJIiB
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1.6. KoMmiekT najn4ox s TpudoeneKTpusanii
[Manuuku niameTpoM He MeHIe 1cm:
TUIACTUKOBA Mainyka — 1;
CKJIsSIHA Mayinuka — 1;
TKaHWMHA JJIs1 HATHPAHHS — 2

Enexrpuzaris pi3HHX Ti.
B3aemonist HaeIeKTPU30BaHUX TiJl.
JIBa posu eNeKTpUYHUX 3apsiiiB

1.7. IITaTUB e1eKTPOCTATHYHUIA
Ckman:
MacHBHA OCHOBA - 1;
CTPMKEHB 3 130JII0I0Y0T0 MaTepiamy - 1;
SIICMEHTH IS KPIIUICHHS eJICKTPOCTATHYHUX CYJITaHIiB Ta eIEKTPOCTATUYHOIO MasTHUKA — 2

Enextpu3anis pisHHX Tif.
B3aeMonist HaeTIeKTPHU30BAHUX Til.
JlBa poau eNeKTPUIHUX 3apsaiB

1.8. Kongencarop po3oipnmii

Jns nemoHcTpanii OynoBH KOHJEHcAaTtopa 3MIHHOI €MHOCTI (32 paxyHOK 3MiHHM BIJICTaHI Mix

MJIaCTUHAMMU).

CkiajaeTbes 3 JABOX METAJICBHX IUIACTHH (pyXoMa 1 Hepyxoma) Ha MiJCTaBLi, L0 A€ 3MOTY
peryioBaTH BIJICTaHb MK HUMH 3a JIOTIOMOTOIO TBHHTA, €JIEKTPUYHO He 3’€IHaHI Mk cobor. Mae
JHIAKY-IIKaTy A BU3HAYEHHs BiJCTaHI MK IUIACTHMHAMM, IUIACTUHM MAlOTh IUTEICEJbHI KIEMH.
Jiamerp mnactunu He MeHure 20 cM

JleMOHCTpallisi CUCTEM ISt
HarpoMaKEHHS eJIEKTPUYHOTO 3apsy.
3MiHa elIeKTPOEMHOCTI TIOCKOTO
KOHJICHCaTopa

1.9. HaGip nemoncTpauiitnuii «Enekrpoaunamika»
s nemMoHcTpaniit 3 posainy «EnekTprka Ta MarHeTU3M»
Ckiag Habopy:
Ha0ip MoxayiB (He MeHIIe 40 MTYK) eICKTPOTEXHITHUX SIIEMEHTIB Y IUNIACTMACOBHX KOpITycax i3
300paKeHHSIMH CJIIEMEHTIB Ta iX HOMIHAJIB Ha 30BHINIHII MOBEPXHI 3 MarHiTHUM KPIiTUICHHSM - 1;
BUMIpPIOBaNIbHI TIpwiiaau (BOMbTMETp - 1, ammepMeTp - 1) 3 MarHiTHHM KpiIUleHHSM a0o
MYJIBTHMETP Ha MaTHITHIH migcTasii - 1;
6ok xxuBneHHs 0 -12 B, 2 A — 1,
KOMIUICKT 3’€HYBaJIbHUX MPOBIAHUKIB — 15;
JIOIIIKa MeTaieBa JeMOHCTpaIliiiHa (3a motpe6u) — 1;
SILIMK 7151 TPAHCTIOPTYBaHHsI Ta 30epiranns — 1.
MoxJmBe 101aTKOBe 00JIaAHaAHHS

Enextrpuunuii ctpym i voro aii. [IpoBigHuku
1 mienexTpuku. [Ixepena cTpymy:
ralbBaHIuHI €IEMEHTH, aKyMYJISITOPH, OJIOK
JKHMBJICHHS. BUMIpIOBaHHS CHIIH CTPyMY
aMIIepPMETPOM.

BuMiproBaHHs HAIPYTH BOJILTMETPOM.
3aNeXHICTh CHIM CTPYMY BiJl HAIIPYTH Ha
JUISHIT KOJIa ¥ Bl OTIOPY i€l AIISTHKH.
Buwmiproanns onopy. bBynosa i npunimn aii
peocrariB. [TocninoBHe i napasenbHe
3’eIHaHHs NpoBiHKKIB. CTpYyM y raszax.
EnemMeHTH eNeKTpUYHUX KiJL.

BuactuBocri p-n nepexony.

Po0oTa HamiBIPOBiTHIKOBHX MPHJIAJIIB

1.10. MammnHa eJieKTPHYHA (IBUT'YH-TeHEPaTOP)

s nemoHcTparii OyZoBH 1 IPUHIKITY Jii HAWIPOCTIMIOro reHepaTopa i eIeKTPUYHOTO JBUTYHA
MOCTIHHOTO # 3MiHHOTO cTpyMy. CTaTop i paMKy nmogapOoBaHO B KOJILOPH NOCTIHHOTO MarHity. Hampyra
JKMBJICHHS €JIEKTPOJIBUryHa He Oubine Hixk 12 B.

Cknan:

cTarop creniansHoi opmu - 1;

pamka - 1;

MAarHir — 2;

I'eHeparopu iHIYKLIIHHOTO CTPYMY.
JleMoHCTpanis Jii MarHiTHOTO MOJIA Ha
MPOBIJTHUK 31 CTPYMOM.

JleMoHCTpaist e1eKTpUYHNX JABUTYHIB
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PYKOATKA JUIsi 00epTaHHs OCl Bpy4HY a00 MmIKiB - 1

1.11. Koryumka apoceJjibHa
Kotymika Ha miacTMacoBoMy Kapkaci, MojijeHa Ha HepiBHI yacTuHH. KiHIi 0OMOTOK KOXHOI
YaCTHHH BUBEJICHO Ha KJIEMHU

SBHIe eIeKTPOMAarHiTHOT iHIYKIIii.
JleMoHCTpaIiiiHi OCTiIH 3
CJICKTPOMHAMIKH

1.12. Maruir U-noaiouunii nemoHcTpaniinuii
Hamarniuenuii cranpHuii Opycok U-monibnoi ¢opmu 3 aBoxomipHuM (apOyBaHHAM s
JIEMOHCTpaNiiHKUX JOCIIIB 3 MarHETHU3MY Ta €JIEKTPOMAarHeTU3My

SIBHIIE ETCKTPOMATHITHOT 1HTYKIIii.
J1ist MarHITHOTO TIOJISI HA CTPYM.
[MocriiiHi MarxiTy.

KoHnoirypauii MartiTHuX IoJiB

1.13. Marnit mradoBuii 1eMoHcTpanilinmii (mapa)
Jn1s neMOHCTpaiiHUX JOCIIAIB 3 MAarHETHU3MY Ta €JIeKTPOMArHETH3MY .
Hamarniveni 2 crampHi OpycKH MPsIMOMiHIHHOT (hopMHE 3 TBOKOJIIpHUM (hapOyBaHHIM

SIBHIIE €TCKTPOMATHITHOT IHIYKIIII.
Jlist MarHITHOTO TIOJIS HA CTPYM.
[MocriitHi MarHiTH.

Kondirypariii MaraiTHUX HOJiB

1.14. EsekrpoMarsit po30ipuuii (migkoBonoaioHuii)

Ocepast 3 M’sxoi ctani U-moai6Hoi popMu, 10 KiHIB SKOTO NPUYIIIICHI AB1 OTHAKOBI KOTYIIIKH,
HaMOTaHI Ha IUIACTMAacoBi KapKacH 13 3aTHCKa4aMH I M1 €JHAHHS JKepena IKUBJICHHS
neMoHcTpamiiHoro. Kotymku 3’emHani nmocmigoBHo. Hampyra sxuBieHHs 4-6 B mocrtifiHOTO cTpyMmYy.
JlomaeTbesi cTajnbHUi SIKip 3 TAYKOM JUISl MiJIBIIIYBaHHS BAHTAXIB

EnextpomarHiT.
JlocmimkeHHs TiAHOMHOT CHITH
€JIeKTPOMATHITY 1 ioro OymoBH

1.15. Mpunan nas gemoucrpanii npapuiia Jlenna
[Tpunan — nerke KOPOMHCIIO, OAWH KiHEIb SIKOTO BUKOHAHO Y BHIJISAI 3aMKHEHOTO KUIBII, a
iHIMiA — po3iMkHeHoro. Kopomuciio miaBinieHe mian’ iITHUKOM Ha BiCTpi, BMOHTOBAHOMY B ITiICTABKY

SIBHIIE €TCKTPOMArHITHOT IHAYKIIT

1.16. Ilpuaan A BUBYEHHS SIBUILA €JIEKTPOMATHITHOT iHAYKILiT
ITpunan ckmamaeTbes 3 ABOX KOTYIIOK Ta ocepenas. KojkHa KOTyIIKa Ma€e KIeMH IS
'€ JHAHHS JDKEePEJia )KUBJICHHS a00 BUMIPIOBAJIBLHOTO TPUIIATY

SIBHIIE €ICKTPOMArHITHOT IHAYKITT

1.17. KoMIIeKT 3 eeKTPOoJi3y AeMOHCTpaliliHmii:
JIeJIeKTpUYHA MTOCYIMHA 3 KPUILKOI0, Ha SIKiil 3SMOHTOBAHO JIBa YHIBEpCaJIbHI 3aTHCKayi - 1;
eNekTpon i3 rpadity — 2;
€JIEKTPOJ i3 CBUHITIO — 2,
eJNeKTpoJ i3 NUHKY — 1;
eneKkTpox i3 mimi — 1;
eJIEKTPOJ 13 HEP)KaBiI0YO1 IIPOBOJIOKH — 2;
npoOipka XimMiyHa — 2;
KOPOK 3 JiepikakoM — 1

Enexrpotis
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1.18. Habip «TpanchopmaTop yHiBepcaabHHID)
Jliist neMoHcTpartii OyIoBH 1 MPUHIMITY Iii TpaHchopMaTopa:
MAarHiTonposij B 300pi — 1;
KOTYIIKHM yHIBEpCaJbHI 3 JEKUIbKOMa BUBOAAMH 3 Pi3HOIO KUIBKICTIO BUTKIB (He MeHIue 3
BapiaHTIB) — 2,
KOMIUIEKT MPUCTOCYBaHb — 1

JleMoHCTpauis 1ia- Ta mapaMarHeTu3My.
JleMOHCTpalisi MarHiTHOTO TicTepesucy.
JemoHncTpauis Touku Kropi.

JleMoHCTpanisi  sIBUIIA@  €JIEKTPOMAarHiTHOi
THAYKII.

JleMOHCTparis SBUIIAa CAMOIHAYKIIII.
JlemoHCTpamig KoTymkn ToMIcoHa.
JemoncTpamis  pobotn  TpanchopmaTopa
3MiHHOTO CTPYMY.

JleMOHCTpalisi IPUHIMITIB Iepeaadi eHeprii
B Mepexax 3MiHHOTO CTPyMY

1.19. Ha0ip nas neMoHcTpanii 3aje:KHOCTI
napaMerpiB:
MIaHeJNb 13 IPOBIIHUKAMH, BUTOTOBJICHHMMH 3 OJIHAKOBOI PEYOBUHH, aJie PI3HUMHU 3a nepepizoM (Bin
5 enemenTiB) — 1,
PEOXOpI IEMOHCTpAIliitHuH, ToBKuHA 1 M - 1

ONmopy MNpOBiAHMKA Bil HOro reoMeTpMYHHMX

JlemoHCTpallis fia- Ta mapaMarHeTH3MY.
JleMOHCTpallist MATHITHOTO TiCTEPE3UCY.
JemoncTtpauis Touku Kropi.
JleMoHCTpalis sIBHIlA €IEKTPOMArHiTHOT
IHAYKIIT.

JleMOHCTpaIis SBUIIA CAMOIHAYKIIII.
JlemoHCTpamis KoTymkn ToMIcoHa.
JemoHcTpatis poboTu TpaHchopMaTopa
3MIHHOTO CTPYyMY.

JleMOHCTpalis NpUHIAITIB ITepegadi eHeprii
B Mepeax 3MiHHOTO CTPyMy

1.20. Ha6ip npoBigHuKIB B i30siii:
0araToXuIbLHA Milb TIepepizoM Bix 1 MM?, 3aranbHa TOBIMHA Bif 3 MM, TUIl «OaHAH» 3 MOMIUBICTIO
NpUEJHAHHS 1HIIOTO MPOBIHUKA 3 TOPLEBOT CTOPOHHM IITETICEIs:
mosxkuna 0,25 m — 1;
noxuHa 0,5 M — 1;
mosxkuna 0,75 m — 1;
nmosxkuHa 1,0 m — 1.
Konpopu cuHill Ta YepBoHUH. MOKIHMBICTh IPUETHAHHS 10 YCiX KJIEM MITENCEIBHIUX MPOBITHHUKIB 5 MM
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2. Oosmagnanns aus | 2.1. Ha6ip nadopaTopumii «EnekTpuka Ta MarHeTH3M» BumiproBanHs onopy NpoBiJHHKA 3a 2 -15*
J1a6opaTopHUX Cxunaz Habopy: JIOTIOMOT'010 aMIIepMeTpa i BOJIBTMETPA.
pooiT HabipHe 1oJie (K0 PUHIMII 3'€JHaHHs NoTpedye) - 1; JlociipKeHHS! eeKTPUYHOTO KoJjIa 3
MOJIyJIi €JIEKTPOTEXHIYHNX €JIEMEHTIB IS CKJIaJaHHs eIEeKTPUYHHX KiJT 13 BKa31BKOIO MO3HAYKH | MOCIIOBHHUM Ta MapajelbHUM 3’ €JHAHHIM
Ta HOMiHaJTy eleMenTa — He MeHie 30; TIPOBITHUKIB.
KOMIUIEKT 3’ € JHYBAJIbHUX TPOBITHUKIB - 6; BumiproBarns EPC i BHyTpimHBOTO OTIOpY
BUMIpPIOBaJIBHI MIpriIaan (BombT™eTp - 1, ammepmerp - 1) abo mymptumerp — 1; JDKepeTia CTpyMy.
ook xuBenHHs 0 -12 B, 2 A - 1; BumMiproBaHHS €MHOCTI KOHIIEHCATOpA.
SITUK JUTS TPAHCTIOPTYBaHHS Ta 30epiranas — 1. Busnauenus eHeprii 3apSAIKEHOTO
MosiHBe 101aTKoBe 00J1aHaAHHS KOHJIEHCATopa.
JlociiKeHHs TpaH3UuCcTOpa
2.2. EnexTpoMarHirt po30ipHuii 1aGopaTopHmii (migkoBonoaioHmii) Cxiananas Ta BUIPOOYBaHHS 2-15*
Jnist mocii ke MiAKOMHOI CHITH €JIeKTPOMArHiTy i Horo OylOoBM ITpU BUKOHAHHI J1aOOPATOPHOI | €JEKTPOMArHitTy
pobotu. Cxiamaetbest 3 ocepast 3 M’sikoi crani U-nopiOHoT popMu, 10 KiHIIB SKOTO NPUYIIUICHI IBI
OJTHAKOBI KOTYIIKM, HAMOTaHI Ha IUIACTMAacOBl KapKacH i3 3aTHCKauyaMHM JUIS NiJ’€QHAHHS JUKepesa
JKUBJICHHS IeMOHcTpaliiiHoro. KoTymiku 3’e1HaHi NOCIIZOBHO 1 MalOTh 3arajlbHUH OIip NMPHOIU3HO 3
Owm. Hanpyra xuBnerss 4-6 B mocriitHoro ctpymy. [lo eneKTpoMarHiTy JOHA€ThCs CTABHUM SKip 3
TayKOM ]IS TiABINTYBaHHS BaHTAXKIB
2.3. Korymka-MoTOK SIBuIna eIeKTpOMAarHiTHOL iIHAYKIIT 2 -15*
J1J1 BUBUCHHS MaTHITHOTO TIOJISI CTPYMY, B3a€MOIi1 KOTYIIKH 31 CTPYMOM i MATHITOM, JTOCITiKSHHS
SIBUIIA JIEKTPOMATHITHOI IHAYKITII.
JpoTsiHnii KOHTYp, HAMOTaHHH Ha IUIACTMACOBHUI Kapkac. Omip korymku npudausHo 10 Om
2.4. KoMmjIeKT MarHitiB mragoBux SIBuIa eIeKTpOMAarHiTHOI iIHAYKIIT 2-15*
HamarHiveHi ctaipHi OpyCcKH MPSIMOJTIHIHHOT ()opMHE 3 TBOKOIIpHEM (apOyBaHHIM — 2
2.5. IlinkoBonoaxiOHUIT Maruit SIBuIa eIeKTpOMAarHiTHOI iIHAYKIIT 2 -15*
Hamarniuenuii crayibHui OpYCOK MiZIKOBOIOAIOHOT OopMH 3 BOKOJIpHUM (apOyBaHHsM - 1
2.6. Ilpuiag A5 BUBYEHHS 3aJI€5KHOCTI OMOPY MeTaJly Bi TeMneparypu BusHaueHHs1 TemmepaTypHOro KoediieHTa 1
[Mpwian y BUIIsII KOTYIIKU-TTPOBIIHKUKA, 110 PO3MIIIEHUH Y TOCYIMHI /15 3aII0BHEHHS 11 rapsiuoio | onopy MeTainy
BOJIOIO
2.7. PeoctaTu JadopaTopHi Jlociiay 3 eNeKTpUKH 31 3MiHHEM OIIOPOM
A) PeoctraTn 1abopaTopHi Ha kepamMiyHOMY Kapkaci 10BkHHOI0 He MeHlIe 10 cM, MalOTh He
MeHLIe 3 Ki1eM: 2 -15*
peocTaT J1a00paTOPHUH 3 MaKCHMaJIbHUM oropoM Jipoty 4-10 Om — 1, 2-15*
peocTaT 1a00paTOPHUM 3 MaKCUMaJIbHUM oropoM apoty 20-50 Om — 1; 2-15*

peocTaT Ja00paTOPHUH 3 MakcuMaabHUM ornopoM apoty 100-300 Om — 1
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2.8. Ha6ip npoBinHnkis B i30Jsmii: 2 -15*
OaraTokuibHa Migb mepepizoM Big 1 MM? , 3aranbHa TOBIIMHA Bifl 3 MM, THI «0aHaH» 3
MOXJIMBICTIO ITPUETHAHHS 1HIIOTO POBIHNKA 3 TOPLIEBOi CTOPOHU HITETICEIIS:
qosxkuHa 0,25 m —1;
mosxkuHa 0,5 M — 1;
mosxkuHa 0,75 M —1;
mosxkuHa 1,0 M — 1;
Kompopn cuHili Ta 4epBOHMH IS KOKHOI i3 MOBXMH. MOXIHBICTD TPHETHAHHA OO YCIX KIEM
MITENCEIFHIX MPOBiTHHUKIB 5 MM
VI. Onruka ta atoMHa ¢giznka
1. Temonctpaniiine | 1.1. Ha6ip «'eomeTpu4Ha onTHKA» [TpsiMoiHiiiHE MOIIMPEHHS CBITIIA. 1
00J1a/IHAHHSI Jlo3Bonsie  TPOBOAWTH Ta JIEMOHCTPYBATH EKCIIEPUMEHTH 3 TE€OMETPHYHOI ONnTHKHM | BinOuanHA cBiTia.
Oe3mocepeIHFO HAa METaNEBIN KITacHIH oIl abo Ha CHeliaibHii MarHiTHIH maHedi. 300pakeHHS B IUIOCKOMY JI3€pKalli.
Habip mictuTs: 3amoMIICHHS CBITTA.
CJIEMEHTH 3 MarHITHUM KPIIUICHHAM — 2; Xi MPOMEHIB Y JIIH3aX.
OCBITJIIOBaui 3 MarHiTHUM KPIIUICHHSIM — 2; YTBOpEeHHs 300pakeHb 32 JJOMOMOTOIO JITH3H
MPU3MH aKPWJIOBI a00 CKIISIHI po3MipoM He MeHlIe 15 cMm — 2;
JH3H — 2;
MYCTOTiJIa KPyIJla ONTHYHA KIOBETA 3 IPalylOBaHHSM Ta MAarHITHUM KpiIUIeHHsM — 1,
MPO30pi MOJIEIi ONTHYHKUX 00 €KTIB — 1;
n3epkaino — 1,
CBITIIOUIBTPH - 3;
MOHTaXXHE TPUCTOCYBaHHA - 1,
AMIMK A7 TPAHCTIOPTYBAHHsI Ta 30epiraHHs 3 JIoXKeMeHTaMH — 1.
MoxJrBe 10/1aTKOBe 00JIaAHaHHS
1.2. MoaeJb oka BymoBa Ta gis onTHYHHMX ~— TpUITAIIB 1
Juis nemMoHcTparii OyZI0BH OKa sIK ONTHYHOI cucTeMu. Po30ipHa KoITist OKa JIFOAMHY, 30imbIneHa y | (doToamapar, MpOSKIidHMIA amapaT TOMIO).
5— 10 pazis Mojeins oka
1.3. HaOip 3 onTuku feMoHcTpaniiiHuii HacTiILHMIA [MpsiMostiHiiiHE MOIIMPEHHS CBITIA. 1

OnTuyHa j1aBa i3 MPUCTOCYBAHHIMHU:

onu(poBaHa MeTalIeBa peiika Ha Omopax 3 MOXKIIHBICTIO PETyJIIOBaHHS 3a PodiiieM CToy, Ha
SIKYy BCTAHOBJIFOIOTHCS BC1 HEOOXI1IHI JJIs1 IGMOHCTpAIlii ONTHYHI eeMeHTH. JJoBkuHa He MeHIIe | M -
1,

KpPIMJIEHHs JJIs1 ONITUYHOTO Npritaays (peiirepn) — 4,

TpHUMaY JUIA JIiH3 — 2;

TpuMad JuIsl 3pa3KiB y pamii — 2;

TpHUMaY JUTS 3pa3KiB i3 3aTHcKadeM — 1;

HaOip 30MpanbHuUX JiH3 — 3;

Ha0ip po3CilOBAIBHUX JIH3 — 2,

BinOuBaHHg CBITIA.

300paKeHHsl y IUIOCKOMY JI3epKaJIi.
3aoMIICHHS CBITIA.

Xia IpOMeHiB y JIiH3ax.

YTBOpeHHs 300paXKeHb 3a JIOTIOMOTOF0 JTiH3H
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HaOlp AudpakIiiHuX rpaTok — 3;
ocsiTioBay — 1;
eKpaH HamiBrpo3opui — 1;
00’€eKT 111 ieMoHCTparii — 1;
6im3epkaio — 1,
00’ext «Kinmpig Herorona» - 1;
Habip cBiTIOMiNETpPIB — 1,
HeNe abo HamiBIpOBITHUKOBHUH J1a3ep HE BUIIE 2 KIIacy 31 CTPIKHEM Il dikcarii, obmaxHaHmii
KIIFOUEeM-BIMHKA4YeM, IO 3aro0irac BBIMKHEHHIO Jlazepa CTOPOHHIMH ocobamu — 1

1.4. Ha6ip s gemoncrpamnii «XBHJIbOBa ONTHKA JlemMoHCcTpanis siBUIIa iHTepdepeHnii caiTia. 1
Cxuan; JlemoHcTparis siBuIa audpaxiiii cBiTia.
HariBIPOBITHUKOBHH Jia3ep 3 OJIOKOM >KHUBJICHHS - 1; JleMoHCTpauis siBUIIA TOJIIpU3alii CBITIA.
npusMa 3i ckia «DmiHT» - 1; JleMoHcTpauis aucnepcii cBiTia y Mpo30pux
30ipka «Kinbue HeroToHay - 1; cepenoBHUIIIax
6inpuzma Openens - 1;
00’€eKTH AJIs coCTepexeHHst Audpakuii - 5;
mudpakuiiiai rpatku (Hadip) - 1;
noJspoinu (Habip) - 1,
Oimzepxaio - 1,
CBITIIOQIMBTP - 1;
nin3u (Habip) - 1;
JIeTaii U 3aKPIiTUICHHS] ONTHYHHUX €JIEMEHTIB (KOMIUIEKT) — 1

1.5. Jo3umerp Mpuanun  pii  midnibHUKA — OHI3amiHHUX 1
JIyist KOHTPOITIO paialliifHOT 00CTAaHOBKH. YaCTHUHOK.
OCHOBHI T€XHI4HI XapaKTePUCTHKH: Jo3umerpu
Jiarna3oH MOTYKHOCTI €KCHO3HUIIHHOT J103U Y- 1 B-BUIIpOMiHIOBaHHs, MKP/T, — He Byxu4e Hixk 0,0 —
999; enepris y- i B-BunpominioBanns He MeHiie Hix 0,1 — 1,25 MeB

2. Odnagnanus aas | 2.1. HaGip n1adopatopumii «Onruka 1» JlocuimkeHHs BiJOUBaHHS CBiTIIa 3a 2 -15*

J1a60paToOpHUX
pooiT

Jlyist BUKOHAHHS 1a00paTOPHUX POOIT MM Yac BUBYCHHS po3iny «I eOMeTpUYHA ONITHKAY.

Habip micTuts:
ocBiTiIFOBayY — 1;
npu3ma — 1;
niH3a 30upanpHa — 2;
niH3a po3ciroBaibHa — 1;
ekpaH — 1,
n3epkaio — 1;
3aTBOPH 13 poOpizaMu — 2;
JKEepesIo KHUBJICHHS — 1;
Halip cBiTiI0dinbTPIB — 6;

JIOTIOMOT'OI0 TIJIOCKOTO J3epKaia.
JlocmipKeHHS 3aJTOMJICHHS CBIiTIIA.
BusHadyeHHs OKYCHOT BiICTaHi Ta ONTHIHOT
CHJTM TOHKOT JIIH3H.

CnoctepexeHHs iHTepdepeHLIIii CBiTa.
CnoctepexenHs qudpakuii citia.
BuzHaueHHS TOBXKHMHU CBITJIOBOT XBHIII.
BuBdeHHs sBUIIA MOSIpU3aIii CBiTA.
CrioctepexeHHsI HeTIepepBHOTO 1
JHIHYATOTO CIIEKTPiB PEUOBHHMU.
CriocTepexeHHs YTBOPEHHs! PiI3HHX
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NpwWIIa A7st 3MIilTyBaHHsI KOJIbOPiB — 1; KOJILOPIB, OTPUMaHHS 01JI0TO CBiTJIa
SLIMK JJIs1 TPAHCTIOPTYBAHHsI Ta 30epiraHHs 3 JIOXKeMeHTaMH — 1.
MoskJIMBe 10JaTKOBE 00JIaIHAHHS
2.2. Ha6ip sadopaTopHuii «Onruka 2» 2 -15*
Jln1st BUKOHaHHSA 1a0OPAaTOPHUX POOIT I1iJ] Yac BUBYEHHS po3ainy " XBUIbOBA ONTHKA".
Habip mictuTs:
ocBiTIIIOBaY — 1;
OITHYHA JaBa — 1;
JDKEpeTIo )KUBJIICHHS — 1;
IUQpakLiiiHi IpaTKu 3 pi3HUM mepiogoM — 4,
SLIMK JJIs1 TPAHCTIOPTYBAHHsI Ta 30epiraHHs 3 Io)KeMeHTaMu — 1.
MoskiHBe 10JaTKOBe 00J1aIHaAHHS
2.3. Komnuiexr ¢ororpadiii Tpekis 3apsaamxeHUX YaCTHHOK JlociimKeHHS TPEeKiB 3apsKeHUX YaCTHHOK 2-15*
st o3HAlOMIIEHHS] 3 METOJlaMH BHUBYEHHS TPEKiB 3apsDKEHHX YacTHHOK, IX MacH, eHeprii, 3a | 3a ¢ortorpadismu
paniycaMd KPUBH3HH TPEKiB (32 YMOBHM BIJIOMOrO MAarHiTHOTO MOJisI); aHai3y TPEKIB 3apsKCHUX
YAaCTMHOK y MarHiTHOMY I10JIi; ileHTUdiKanii J0CiiPKyBaHOi YaCTHHKH
2.4. CnekTpockon 3 Ha0OpOM CHeKTPATbHUX JIAMII CriocTepexxeHHs HelepepBHOTO i 2-15*
OnHOTpyOHMIA a00 ABOTPYOHHIA CHICKTPOCKOI 3 HAOOPOM CHEKTPAIBbHUX JAMIT JJIs Bi3yaJdbHOIO | JIHIHYATOTO CIEKTPIB PEYOBUHU
CIOCTepE)KECHH JTIHIHYATHX CIIEKTPIiB; BUMIPIOBAHHS TOBKUH XBIUIb BUIIPOMIHIOBaHHSA rasiB. Hampyra
sxuBieHHS ~ 220 B, 50 I'; poboui rasu: apron, Ar+Hg, Ar+ZnS (abo inmri)
VII. AcTpoHomist
1. Aemouncrpaniiine | 1.1. IIpuaaau, moaeJi
00J1aTHAHHA A) Tenypiii: Tenypiit 1
pyxomMa Moeb, o AeMOHCTpYe pyx 3emiti HaBkoJsio CoHI Ta pyx Micsus HaBkoio 3emiti. Mae
miacBiTKy Moaerni COHIlI Ta oI poBaHUi JIIMO PO3MIIICHHS 3eMITi 32 MICSIISIMHA POKY
Bb) Moaean «CoHsiuHA cucTEeMay ! Mopens "Conssuna cucrema" 1
neMoHCTpye OynoBy COHSIUHOT CHCTeMH 1 Ja€ ysaBIeHHs po po3Mip CoHus, ycix mnaHet CoHsTaHOT
CHCTEMH i MPHOJIM3HY BiJICTaHb KOKHOI IutaneTH Bifg CoHIy, iX Miciie B COHsYHIHM cucTeMi
B) OnTuunuii Teseckomn: ONTUYHMIA TEIECKOIL. 1
aneptypa Teneckorna 200 MM, cBiTIIOCHIA 6. BuBueHHST BUANMOTO 30psSTHOTO Heba
Cknan:
onTH4yHa TpyOa cucteMu HploToHa Ha MoHTYBaHHi JJoOcona — 1,
OKyJsipu — 2
I') Pyxoma kapra 30psiHOro Heda: Pob6ota 3 kapToro 30psiHOTO Heba. [TomoxeHHs 1

MIpUCTPil A7t opieHTanii Ha Heb1 y [liBHIUHIN TiBKYII

CBiTHJI Ha HeOecHiH chepi.
ExBaTopianpai CUCTEMU
KOOpAWHAT

HeOECHUX
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VIIIL. JonaTkoBe 00J1a{HAHHS

1. O6aagHanus
3arajiLHOro
NpU3HAYEHHS

1.1. Hpunaau
A) Hudposnii Mmikpockomn:

MIiKpOCKOII palioe 3a MPUHLUIIOM HU(BPOBOT KaMepH - 3011bIIye 00'€KT, pOOUTH 3HIMKH 1 niepenae
Ha KOMI'IOTEp, Jie 3a JOIOMOTO0 CIIEIiali30BaHOrO MPOrPaMHOro 3a0e3NeUeHHs] MOYKHA MTPOBOANTH
JIOCIIIJDKEHHS B PEXKHMMI PEalIbHOTO Yacy Ta apxiByBaTd OTpHMaHi pe3ynbTaru. [Ipartoe y pexumi BeO-
KaMepH, MIKPOCKOTIA 3 MOKJIMBICTIO BUMIPIOBATH JIiHIITHI BEJTMYUHH

B) Indpoenii poroanapar:

mpaIrioe y pexnmi nugposoro gortoanapara Ta Bizeokamepu. JJ03BoIs€ IPOBOIUTH MTOKAIPOBY Ta
cepiiiHy (oTo3HOMKY, 3MIHCHIOBATH IBUAKICHY BiI€03HOMKY 3 4acTOTOIO KajapiB 1o 600 K/c.

Mae BOynoBaHuii poTocnamax

B) ®oTomraTus:
3a0e3mneuye KpireHHS UPPOBOTro GoToanapara 3a JOIMMOMOTOI0 CTAaHIAPTHOI TBUHTOBOI Pi3b0H.
Mae perynpoBaHUI MaiilaHIWK IJIs1 KPIIJICHHS.
3abe3nedye BCTaHOBJICHHS (poTOAmapaTa Ha BUCOTI HE MeHIIE | M

I') MarniTHuii nepemimysay 3 nigirpiBom:

JUTS TICPEMIIITYBaHHS PIZIMH Y CKIITHUX KOJI0AX 32 JOMOMOTOI0 00EPTOBOIO SIKOPSI, IO MTPUBOAUTHCS
y IiI0 OMOCEPEeAKOBAHO Yepe3 PyXOMHH MarHiT B OCHOBI IepeMilllyBaya 3 peryjJbOBaHOIO HIBHUIKICTIO
o0epTaHHs SIKOpsI Ta MiAIrpiBOM MOBEPXHI 0 Temneparypu He Bue 120°C

I) [luppoBa JOKyMeHT-Kamepa:

3abe3neuye:

JIEMOHCTpALII0 IUIOCKMX JOKYMEHTIB (Iarepu, KHIKKH, KypHanu) ¢popMmaToM He MeHiie A4, a
TaKoX 00’€MHHX MPEIMETIB, KPUXKUX 00’ €KTIB TOIIO O€3 MONEePeHHOI0 CKaHYBaHHS;

BUBEACHHS YITKOTO 300pa)XCHHS B yMOBaX OCBITJICHOI INKUJIBHOI ayIOUTOpii 3 MOKJIHMBICTIO
AaBTOMATHYHOTO (DOKYCYBaHHS Ta PETyIIOBAHHS ITiICBITKH poO0UY0i 30HU KaMepH.

IToBHOKOJILOPOBE 300paKEHHS 3 IOKYMEHT-KaMepH BHBOIUTHCS B PEXKUMI OH-JIAIH Ha KOMIT 10TEp
BunTeNst abo Ha mpoekTop. JlokymMeHT-kamepa Mae OyTH CYMICHOIO 3 OINEpaliifHOI0 CHCTEMOIO Ha
KOMIT FOTepi BUNTEIS Ta IMIAKIIOYATHCS 10 KOMIT FOTepa BUNTelst abo mpoekTopa 3a gonomororo USB-
intepdeiicy

) KommuiekT eiekTpo3adesneuenns Jadoparopuuii KEJI-36/42:

3a JIONIOMOT'00 KOMIUIEKTY BiJJOyBa€ThCs epeTBopeHHs 3MiHHOT Harpyru 220 B B Hanpyry 36 B ta
MmoJiaya OCTaHHBOI 10 POOOUNX MICIlh YUHIB, IO 3a0e3mneuye Oe3MeyHiCTh BUKOHAHHS BUIE3a3HAYCHUX
poOiT.

Ckman:

HaBYATbHUHN IIUT KUBJICHHS — 1;

JIHis )KUBJICHHS IIUTa BiJ Mepexi 3MiHHOT Hanpyru 220B —1;

JIHis )KUBJICHHS HABYAJIBHUX MICIlb Ta POOOYOT0 MicCIlsl 3MiHHOIO Harpyrow 36 B — 3;

JIHis )KUBJICHHSL p0O0YOTro Miclsl BUMTENI 3MiHHOIO Hanpyroro 220 B - 1

Jlist 3a0e3medeHHs! eIeKTPOKUBICHHS
NPWIIAJIiB, YCTAHOBOK, €JIEKTPOCXEM NPU
MPOBEJICHH] IEMOHCTpAIliHHUX JOCTiIiB,
(bpoHTATBHNX Ta00paTOPHUX POOIT,
MPaKTUKYMiB, (haKyJIbTATUBHUX 3aHATH
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11. Hudpose BuMipioBaabHe 00JaAHAHHSA, MPUJIAIX 3arajJbHOTO MPU3HAUEHHS, MTOCY]] 3arajlbHOr0 MpU3HAYEHHS, 00JIalHaHHA Ta
MOCY/l 3arajJbHOTO Ta CIEIiaTbHOrO MPHU3HAYEHHS, KOJEKIi, Mojeni, HabopH, rpadiuni Ta ApyKoBaHI 3acoOW, peaKTHBH, BUTPATHI
MaTepiany s KabiHeTy XiMii MOBMHHI BiANOBIIaTH BUMOTaM, HaBEJACHUM y Tabuili 6:

USB-mopTy KoM’ 1oTepa, Mae MOKIIHBICTE O€3IPOTOBOTO Ta/abo IPOTOBOTO criocoly mmia’ e AHaHH:, a00
Ma€ aBTOHOMHHII pexXHM poOoTH 3 Oe3mocepeaHiM BUBEICHHAM PE3yNbTaTiB HAa BOYIOBaHUI €KpaH 3
MOXJIMBICTIO NTOJAJIBIIIOTO 1X MEPEHECCHHS UII 0OpOOKH IO OCHOBHOTO KOMII IOTEpa.

Kommieke cympoBOJUKyeTbCS KEpIBHHUITBOM 3 EKCIUIyaTarlii, METOIMYHMM  IIOCIOHHKOM Ta
MPOTPaMHUM 320€3MICUeHHSM.

A.1. MetoauuHui TOCIOHHK:

METOIUYHUN TOCIOHMK 3 MPOBEJCHHS IHTEPAKTHBHUX JEMOHCTpALiiHUX EKCIIEPUMEHTIB Ta
J1a00paTOPHUX POOIT 13 MOMKIIUBICTIO pOOOTH B pekuMi 3 ab0 0e3 MiTKIIOUCHHS 0 Mepexi IHTepHerT,
IHTEpPaKTUBHAM 3MIiCTOM, (YHKIIIOHAJIOM JUIs PEIaryBaHHsS KOHTEHTY a00 CTBOPEHHS HOTAaTOK Ta
3aKIIa/I0K Oe3rocepeiHbo y MOCIOHKKY, SKuit mpairoe B onepariiaux cucremax OC Windows, ta/a6o
Android, ta/a6o i0S.

MeToanyHmiA TOCIOHUK 3 XiMii ITOBUHEH MICTHTH He MeHmIe 20 TeMOHCTPAIlifHUX eKCIIEPUMEHTIB
Ta 1a00paTOPHHUX POOIT 3 BUKOPUCTAHHAM IH(POBOTO BUMiPIOBAITEHOTO KOMITTOTEPHOT'0 KOMIUIEKCY ISt
KaOiHeTy XiMii, MaTH iIHCTPYMEHTH JJIsl CTBOPEHHSI BIACHUX €KCIICPUMEHTIB.

XapakTepuCTHKH IIPOrPaMHOTO 3a0e3NevyeHHs IH(POBOTO BHUMIPIOBAIBHOTO KOMII'IOTEPHOTO
KOMIUIEKCY:

MOJKJIMBICTh 300py JaHUX OJHOYACHO 3 JACKUIHKOX JATYHKIB;

MOXJIMBICTh MaTEMaTUYHOTO OINpALOBaHHS 310paHUX JaHWX y BikHI rpadikiB Ta TaOmuup i3
3aCTOCYBaHHSAM OCHOBHHUX (DYHKIIIH aHAIi3y rpadiYHUX JaHUX;

MOXIIMBICTh OTPUMaHHS CTATUCTUYHUX XapaKTEPUCTHUK OTPUMAHHX IaHUX;

excnopt ganux B Excel Ta iHmi nporpamuy;

HasBHICTB Bepciit mporpamHoro 3abe3nedenns OC, cyMiCHUX 3 KOMIT IOTEpPOM BUUTEIIS/ YIHS;

inrepdeiic nporpamHoro 3a0e3rnedeHHs NOBHHEH OyTH 0araToMOBHUM (YKpaiHOMOBHHMH Ta
AHIJIOMOBHUH iHTEepdelicu 000B'sI3K0B1)

Tabnuns 6
Hasga . eMOHCcTpauii Ta 1adopaTopHi podoTu A
TexniuHe 3aBIaHHA A pau paTopHui p KiiabKicTh
3ac00y/00JaTHaAHHSI (3a HAaBYAJIbHOIO NIPOTPaAMOI0)
1 2 3 4

|. Ilndpose BUMiproBaibHe 001aJHAHHS
1. Iludpose 1.1. IludpoBuii BUMipIoBaJdbHUI KOMII'IOTePHU KOMILJIEKC VIS Ka0iHeTy Ximii 1
BHMipIOBaJibHe A) IlugpoBuii BUMipIOBaAJILHUI KOMIT'IOTEPHUI KOMILJIEKC 1JIs1 BUUTEJIS:
00J1aTHAHHSA TU(PPOBUHA BUMIPIOBANEHUN KOMIT IOTEpHUA KOMIUIEKC IUISI KaOiHETy XiMii MiIKIFOYa€eThes [0
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A.2. AHanoroBo-un¢ppoBuii neperBoproBay — 1:

AHanoroBo-unppoBHi MepeTBOPIOBaY MOBUHEH:

npamtoBati mif ynpasiniHasM OC Windows, Ta/abo Android, Ta/a6o iOS 3a momomororo
MPOTPaMHOTO 3a0€3MeUCHHS;

MaTH WiAKIIOYEHHS 0 NepCOHANbHOro Komir torepa depe3 USB-moprt, Oe3gpotoBuii cmocid
mig’enHaHHS a00 MaTH aBTOHOMHHU peXuM pobotu 3 OesmocepeqHiM BHUBOIOM pPE3YyIbTaTiB Ha
BOYIOBaHMI €KpaH 3 MOXJIHMBICTIO MOIANBIIOTO iX MEPEHECeHHS I OOpOOKH JO OCHOBHOTO
KOMIT F0Tepa;

MaTe 9acToTy 3aMipiB He Merme 100 000 Ha cexyHxy;

MaTd He MeHme 4 TOpTIB /Ul IMiAKIIOYEHHS 30BHILIHIX JATYMKIB, SKi MOXYTh MpallOBaTH
OJJHOYACHO;

Matu BOYJOBaHMH €IEMEHT JKUBJICHHS 13 MOXIIUBICTIO MIATPUMYBATH 3aIHC JJAHUX HPOTATOM HE
Menie 12 rogux;

MaTH PO3/IbHY 3[JaTHICTh 3aMipiB He MeHIe 12 Oit;

MaTy MO>KJIMBICTh aBTOHOMHOT'O HarpOMaJKEHHSI IaHUX y BHYTPIIIHIO 11aM’SITh;

MaTy aBTOMaTHYHE PO3Mi3HABAHHS IATUNKIB;

MAaTH 30BHIIIHIH iHIUKATOp POOOTH

A.3. JlaTank TemriepaTypH (30BHIIIHI) — 2:
niamazoH: He Byx4e -20 °C - +120 °C;
TOYHICTB: He Tipme =+ 2 %;
YYTJIMBUIA €JIEMEHT: PO3TAIIOBAaHUH ycepeAnHi HAKOHCUHHKA JaTIUKa;
KaJxiOpyBaHHs: HE BUMarae KaxiOpyBaHHS

A.4. JlaTauk TemriepatypH (TepMorapa, 30BHImHii) — 1:
niamason: He Byxue 0°C — 1200 °C;
TOYHICTb: He ripie =+ 3 %;
KaJliOpyBaHHsI: HE BUMarae KajgiopyBaHHsI

A.5. Naruuk pH (30BHimmHii) — 1:
BUMIpIOE TIOKa3HUK B jiana3oHi He Byxue 0-10 pH;
TOYHICTh BUMIPIOBaHb JIaTYMKa HEe MeHiIe 5 %

A.6. TaTuuk ocBiTieHocTi - 1.
niamazoH: He Byx4de 0 — 50 000 JIk;
TOYHICTB: He Tipiue + 4 %;
CHEKTPAIBGHUH Jliana30H: BUIUME CBITIO

A.7. daruuk THCKy - 1:
niamazoH: He Byx4de 50 - 110 Ila;
TOYHICTB: He Tipme =+ 5 %;
KaJIiOpyBaHHS: HE BUMarae KajaiopyBaHHs
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A.8. latuuk npoBigHOCTI (30BHIMIHI) — 1:
BUMIpPIOE TIPOBIHICTH B Aiana3oHi He Byxxue 0-20 MCw;
TOYHICTh BUMIpIOBaHb JlaTyrKa He ripme 10 %

A.9. laruuk xonopumerpii — 1:

aHaJi3y€e CBITJIO NMPOIYCKaHHS 3pa3KiB HE MEHIIE HiX JUIA 3-X JOBXKHH XBHJIb BHIUMOTO CIIEKTPY
CBITHA;

niama3oH nporryckanHs He Byxde 20-90 %

A.10. JaT9uk-Ti9nIbHAK Kpareib (30BHImHIN) — 1:

paxye KiTBbKIiCTh Kparesb Ta aBTOMaTHYHO 00’ €M piIMHH, IO IPOUIIIa Kpi3k faTauk. Mae okpeme
KpIiIUICHHSI JI0 IITATHBA T YTPUMYBa4 JOJATKOBHX €JICKTPO/IIB;

MaKCHMaJIbHa yacToTa (pikcauii Kpamenap He MEHIIE 2 Ha CeKYHIY

All. JJaTuuk BYTJIEKHCIIOTO Ta3y (30BHIiNTHI) — 1:
BUMIPIOE KOHIICHTPAIIIF0 MOJICKYJI B Mianma3oHi He Byxx4e 350 — 10000 ppm

A.12. Jatumk ynpTpadioleToBOro BUIPOMiHIOBaHHS — 1:
nianasoH: He Mermre 0-10 Bt/m?, 0-200 B1/m?;
IOBXXHHA XBUIL: He MeHie 290-390 um

A.13. laTyuk TemnepaTypy HaBKOJHIIHBOTO ceperoBuma — 1:
Temrepatypa: Bix -30 no +50 °C;
TOYHICTB: He ripiie + 2%;
KaJiOpyBaHHsI: HE BUMarae KajgiopyBaHHs

A.14. laTuuk KUCHIO (30BHIIIHIN) — 1;
nianason: He Byxue 0 - 12.5 mg/LDO2, 0 - 25% O2;
TOYHICTB: He Tipme + 7%

Habip xabeniB y KUTBKOCTI, JOCTATHIN IS MiJKIFOYEHHS aHAJIOTOBO-IH(POBOTO MEPETBOPIOBaYA
Ta JATYMKIB.

KinmpkicHui cximaj muppoBOro BUMIpIOBAIHHOTO KOMII IOTEPHOTO KOMIUICKCY IS KabiHeTy Ximil
BH3HAYAETHCS BUMTEIIEM.
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B) Indposnii BUMiproBaIbHUH KOMII'OTePHUH KOMILIEKC VISl YYHS:

[Iporpamue 3abe3medeHHs Ta XapaKTCPUCTHKH IU(PPOBOTO BUMIPIOBATHHOTO KOMII IOTEPHOTO
KOMIUIEKCY IS KaOiHeTy XiMil Uil y4HS aHaJIOTI9HI IPOTrpaMHOMY 3a0€3ICUSHHIO Ta XapaKTePUCTHKAM
UPPOBOTO BUMIPIOBATHHOTO KOMIUIEKCY TS KaOiHeTy XiMii JJIsl BAUTEIIS.

[lepenix maTdmkiB y CcKIaai IE(GPOBOTO BHMIipIOBAIFHOTO KOMIT IOTEPHOTO KOMIUICKCY IS
KaOiHeTy XiMii U1 yJHs BU3HAYA€THCS BUUTEIIEM BiAIOBITHO O BUMOT HAaBYAIBHOI IPOTPaMH.

JemoncTpanii

B3aemopis xapuoBoi conu (HaTpii
rizporeHkapOOHATY) 3 OLTOM (BOXHUM
PO3YMHOM €TaHOBOI KHCIIOTH).

XiMivHI peakiii, o CyMpOBOIKYIOTHCS
BUJIIJICHHSIM Ta3y, BUMAJAaHHIM OCaLy,
3MiHOIO 3a0apBIICHHS, TIOSABOIO 3araxy,
TEIUIOBUM €(EKTOM.

BurotoBneHHs pO3YHHIB.

Bzaemonis dhochop(V) okcuny 3 Bomoro. Jlis
BOJIHOTO PO3YHHY T00YTOT pCUOBHHHU HA
IHMKATOPH.

Bsaemoist KMCIOTHUX 1 OCHOBHUX OKCHIIIB 3
BOJIOIO.

XiMi4HI BIaCTUBOCTI KUCIIOT.

XiMi4HI BIaCTUBOCTI JIYTiB.

JoOyBaHHS i XiMiYHI BIACTUBOCTI
HEPO3YMHHHX OCHOB.

JloBeaeHHs aM(pOTEPHOCTI UHK TiAPOKCHITY.

XiMiuHI BJIaCTHBOCTI COJICH.

B3aeMomis Kanbliiii OKCHAY 3 BOJOIO,
JIOCITIJPKEHHS I0OYTOTO PO34YHHY
IHIMKaTOPOM, MPOITYCKaHHSI BYTJIEKUCIIOTO
rasy Kpi3b po34uH.

CnamoBaHHs Gocopy, pO3UNHEHHS
nmobytoro dhochop(V) okcumy y TeIuii BoIi,
JIOCTIKCHHS pO3YHHY 1HAHKATOPOM 1
HEHTpaizalis JIyroM.

TemoBi SBUIIA i 9aC PpO3YHHEHHS
(po3uuHEHHs aMOHIH HITpaTy 1 6€3BOIHOTO
KaJbLiil XJIOpUAY y BOII).

JlocnipkeHHsI peYOBHH Ta IXHIX BOJHHX
PO3YHHIB Ha ENEKTPUYHY TIPOBIIHICTH
(xpucTtaniuHui HATPiil XJIOPUA, TUCTHILOBAHA
BO/Ia, PO3YHMH HATPIH XJIOPHIY, KPUCTATITHIIA
I[[yKOp, PO3YHH [YKPY, XJOPHIHA KHCIOTA).
Peaxiiii 0OMiHY MiX €JIEKTpOIITaMH y BOJHUX
pO3YHHAX.

Peaxuii po3kiany, Coigy4eHHs, 3aMillIeHHs,
00MiHYy, €K30- Ta CHIOTEPMIiUHI peakKiiii.

2-15*%




76

3aexHICTh IBUIKOCTI peakIiii MeTaliB
(LMHK, MarHii, 3aJ1i30) 3 XJIOPUIHOK KUCIOTOI
BiJl aKTUBHOCTI METaJly Ta KOHIIEHTpaIil
KHCJIOTH.

I'opinns napadiny, BU3HaUeHHS HOro sSKicHOro
CKJIa/ly 3a IPOAYKTAMHU 3TOPSIHHSL.

Jocmiay 3 riniineponoM: po3unHHICTb Y BOI,
B3aemois 3 kKynpyMm(Il) rizpokcumom.

Jist eTaHOBOT KHCTIOTH Ha IHIUKATOPH.
Hob6yBanus kap6or(IV) okcuny.

INnpparamis ocdop(V) okcuay ta
kapOoH(IV) okcumy, BUIIPOOyBaHHS
PO3UYHHIB IHIHKATOPOM.

XiMi4HI BIaCTHBOCTI XJIOPUIHOT KUCTIOTH.
XiMiuHI BJaCTHBOCTI p030aBJIEHOTO PO3YHHY
Cyab(paTHOT KHCIOTH.

B3aemozisi KOHIIGHTPOBAHOTO PO3YHHY
Cyab(paTHOT KHUCIOTH 3 Mijto (Iix Tsiroro!).
B3aemozis KOHIIEHTPOBAHOTO 1
P030aBIEHOT0 PO3YMHIB HITPATHOI KUCIOTH 3
MiIro (T TSroro!).

Jist XIopuaHOT KHCTIOTH Ha KaJbIlii
KapOoHaT.

B3aemopis HaTpiro 3 BOJOKO 1 TOCTIIHKSHHS
YTBOpPEHOTO po3unHy (eHonpraneiHOM.
B3aemogis kalbliiii OKCHy 3 BOJOIO 1
BUIIPOOYBaHHS YTBOPEHOTO PO3YHHY
denondraneiHoM.

BusHaueHHs sIKICHOTO CKIIaJly METaHy 3a
MPOJIyKTaMHU 3rOPSTHHSI.

BigHOIIICHHST HACHYEHUX BYTJICBOHIB /10
PO3UMHY Kaliil IepMaHTaHaTy, JIyTiB,
KHUCIIOT.

lopinHs eTeHy, B3aemMoist 3 OpPOMHOIO
BOJIOIO, PO3YMHOM KaJliif lepMaHraHary.
lopinHs eTnHy, B3aeMoist 3 OpPOMHOIO
BOJIOIO, PO3YMHOM KaJliif lepMaHraHary.
BinHomenHs 6eH3eHy 10 pO34HHY Kaii
NepMaHraHary.

BigHomenns 6eH3eHy 10 OpoMHOI BOIH.
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Po3uunnHICTH (eHONMY Y BOAI 32 KIMHATHOT
TEeMIepaTypH Ta HaTPiBaHHI.

BrnactuBOCTI €TaHOBOI KHCIOTH.

INnxpomi3 caxaposn.

INxpomi3 kpoxmaiio (LET0I03H).
JlaGopaTtopni gocian

[IpoBeneHHs XIMIYHUX pPeaKIii.
BuroroBiieHHsI BOAHUX PO3UYHHIB i3
3aJaHUMU MaCOBUMH YaCTKaMH PO3YHHEHUX
pEUYOBHH.

Jist BOMHUX PO3YMHIB JYTiB Ha IHIUKATOPH.
B3aemopist J1yriB 3 KHCJIOTaMH B PO3YHHI.
Jist BOTHAX PO3YMHIB KHCIIOT Ha
IHAWKATOPH.

B3aemogis XITOpUIHOT KHCIOTH 3 METallaMHu.
B3aeMopis MeTaiB i3 COISIMU Y BOTHOMY
PO3UHHI.

B3aemopis coneii 3 iyraMu y BOTHOMY
PO34HHI.

Peaxiiis 0OMiHY MIXX COJIIMH B PO3UHHI.
BusiBnenns HoHiB ['igporeny ta riipokcus-
iOHIB Y pO3UHMHAaX.

BcranoBnenHs npubau3Horo 3HaueHHs pH
BOJIH, JIY)KHHUX 1 KUCIIMX PO3YMHIB (HATpii
T1IPOKCHY, XJOPUIAHOI KHCIIOTH, Xap4OBOi 1
KOCMETHYHOI MPOIYKIIiT) 32 JI0IIOMOT0I0
YHIBepCaILHOTO iHIUKATOPA.

Peaxkmii oOMiHy.

BusiBneHHs KapOOHAT-10HIB Y pO3YHHI.
BrumB mioni NoBepXHi KOHTAKTy peareHTiB,
KOHLEHTpALT 1 TeMIlepaTypH Ha MIBUAKICTh
peakLil HIMHKY 3 XJIOPHIHOIO KHCIIOTOH0.
BuroroBneHHs Mojienei MoJieKy
BYTJICBO/IHIB.

Busnauenns ionis H*, OH".

B3zaemopis kap6on(IV) okcuay 3 po3uynHOM
KaJbIIH T1IPOKCUTY

BuznauenHs kapOoOHAT-10HIB.

[NopiBHAHHA XIMI4HOT aKTHBHOCTI METaIIB.
Jist eTaHOBOT KUCIIOTH Ha IHANKATOPH.
IIpakTHuHi podoTu
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[IpaBuna Ge3neku mig yac poOOTH B
XiMi4HOMY KabiHeTi. [IpuiioMu moBoKEeHHS
3 1a0OPATOPHUM MOCYAOM, IITATUBOM 1
HarpiBHUMHU NpuiagaMu. bynosa momym’s.
Po3mineHHs HEOTHOPITHOT CYMITIi.
JloOyBaHHS KHCHIO 3 TiIpOTeH EePOKCULY,
30MpaHHs, JOBEACHHS HOT0 HassBHOCTI.
JocmimkeHHs BIaCTUBOCTEH OCHOBHHUX
KJIaciB HEOPTAaHIYHUX CIOTYK.
Po3B’s3yBaHHs €KCIIEPUMEHTAIBHHX 3a71a4.
Peaxuii iloHHOTO OOMIHY MIXX €JIEKTPOTiTAMU
Y BOIHHUX PO3YHHAX.

BrnacTuBOCTI €TaHOBOI KHUCIIOTH.

BusiBiieHHSsI OpraHiqHUX CIIOJYK y XapYOBUX
MPOJyKTax.

HoO6yBanus kap6oH(IV) okcuny,
B3a€MOIIEPETBOPEHHS KapOOHATIB 1 TiAporeH
KapOOHaTiB.

Busenenns Kapbony, ['inporeny, Ximopy B
OpraHiYHHX PEYOBHHAX.

BiacTHBOCTI €TaHOBOI KHCJIOTH.

Bupanensst 3a0pyHeHb OPraHIYHOTO
MOXOJIKEHHsI 3 IOBEPXHI TKAHUHU

Il. Ilpunaau 3araabHOT0 NPU3HAYEHHS

1.0puaaan
JeMOHCTpauiiiHi

1.1. Ha6ip apeomeTtpiB

JAnst BU3HAUCHHS TYCTHHU PEYOBHUH.

ApeoMeTp Mae BUIIISLJ CKISIHOI TpyOku. HukHs yacTHHaA 1LBOro mpuiagy IpH KaniOpyBaHHI
3aMOBHIOETHCST poOoM. ['yCTHHA piAMHU BH3HAYAEThCS 3a JIONOMOIOI0 IIKAIH, SKa PO3MillleHa Y
BEpXHiHM, By3bki 4acTuHi apeomerpa. lllkana mporpanyiioBaHa y 3Ha4eHHI T'YCTHHH PO34YHMHY abo
KOHIEeHTpauiil peyoBuHH. [ianazon BumiproBanHs rycrunu 700-1800 r/mi. o ckiany Habopy BXOAUTH
He MeHlIe 19 apeomeTpiB

OzHaifoMIIeHHS 3 QI3UIHUME
BJIACTUBOCTSIMU PSYOBHHH.
[IpurotyBaHHS pO34MHY COJIi 3a1aHOT
KOHIICHTpaITi |

1.2. Anapar Jist AMCTHIISIIT BOIH

Jnst oTpuMaHHS TUCTHIILOBAHOT BOAM, 110 BUKOPHCTOBYETHCS AJISl IIPOBEJCHHS J1a00paTOPHUX
JIOCJTi/TiB, TIPAKTUYHUX POOIT.

[MponykTuBHiCTH anapara He MeHIne 4-5 n/ron. Anapar mae OyTH 3a0e3ME€4EeHHH CHCTEMOIO
3axucty Bing neperpiBy TEHiB B pasi aBapiiiHOro BiJKJIIOYEHHS BOJM, 3aTBIPHOIO apMaTyporo Ta
KOMIUIEKTOM CHJIIKOHOBMX a00 T'yMOBHMX LUIAHTIB JUIS IMiJU€JHAHHS 10 MEpPEeXi BOJOIOCTayaHHS Ta
BOJIOBiABEICHHS

ITpurotyBaHHs pO3UMHIB.
BuBueHHS eneKTpONpOBITHOCTI PO3UUHIB
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2 3 4

1.3. Anapar s nodyBanns rasis (Kinma) JloOyBaHHS BOJHIO Ta BYIJIEKHCIIOTO Ta3y B 1
Bukonanuii 3i ckina. O6’em He menme 250 mu. KommiekryeTbess TyMoBHMMH a00 CKISIHUMH | Jaboparopii

NPUTEPTUMH IPOOKAMH, OJTHOXOJIOBUM KPaHOM Ta T'YMOBOIO a00 CHIIIKOHOBOIO TPYOKOIO

1.4. Bononarpisau 1
Jlnst HarpiBaHHs BoJM B JlaboparopHuX ymMoBax. O6’eM Boiu He MeHIe 1 o

1.5. IlnnTKa eeKTpUYHA 2
Jnis HarpiBaHHS PEYOBHH i Yac MPOBEACHHS JeMOHCTPAiHHUX JOCIIIIB.
Hanpyra xxuBnenns 220 B, 50 I'ii, cmoxkiuBaHa nOTykHIcTh He MeHIe 1 kBT

1.6. Henrpudyra JleMoHCTpais po3IilleHHs] HEOTHOPiTHIX 1
Juist po3aisieHHS HEOAHOPITHUX CYMIIIeH. cyMimren
HacTispHa 3 MOKIIMBICTIO PETYIIOBaHHS IIBHIKOCTI, ajie He MeHnie Hix 2000 06/xB

1.7. T'a30Buii NAJbHUK IJIs1 3STHHAHHS CKJISIHUX TPYOOK BurotoBneHHs ~ 3irHYTHX  Ta30BiIBiTHIX 1
JJis BUTOTOBIICHHS 3iTHYTHUX Ta30BIIBITHUX TPYOOK. TpyOOK
OcHOBHA YacTHHA 37aTHA IaBaTH By3bKOHAIPaBJICHE MOJIYyM ’si; 3MiHHI 0aJIOHM - HE MeHLIe 2

1.8. CnupriBku HarpiBaHHs pe4OBHH 3 BUKOPHUCTAHHIM 2-15*
[Tpunaa BUTOTOBIIEHO 3 MPO30POro CKJIa 3 IUIACTMACOBOIO KPHIIKOIO JJISl TAaCiHHS MOJMYM'st Ta | CyXOTo HallbHOTO

MeTaJeBUM OOpy4YeM 3 TpbOMa OINOpaMH, IO 3alo0irae TOBHOMY IIEpEeBEpTaHHIO NpWiIamy i

MOXIIMBOMY BHJIMBAaHHIO CIIUPTY, a0 MeTaneBa OCHOBa Kpyriioi (hopMH Ha Hi’KKaX Ta 3 KOBIIAUYKOM JIJIsI

CYXOTr'0 CIIHPTY

1.9. lomka cymmuiabHa CyImiHHs mocyay 2
[TnacTuHa, MO KPIMUTHCS Ha CTIHY HaJl pYKOMHWHHUKOM Ta Mae mtHpi (He MeHe 50)

1.10. Expan ¢onoBuii [TpoBeneHHs XiMIYHUX peaKiii 1
Jast po3mi3HaBaHHS KOJIBOPY PEYOBHH.
Mae 3miHHIH QoH (OUTHIT/ 90pHMIA), MiACTABKY/HIXKKH

1.11. JloTox miacTMacoBHii 1151 peakKTHBIB 2 -15*
Jns 3amo0iraHHs MOTPAIUITHHIO PEaKTHBIB Ha poOoYe MICIE YYHS MiJ Yac NPUTOTYBaHHS

PEaKTHBIB U €KCIIEPUMEHTAIEHUX JOCIIIIB.

Po3mipu - He mermie 300 MM x 200 MM

1.12. Croauk migiiMmaasHu 3
s piBHOMIpHOTO TiTHIMaHHS 001aqHaHHSA Ha BUCOTY 10 20 cM.
Po3mip mmatgopmu He Meniie 15 x 15 cm. KepyBaHHS CTONHMKOM 3IIHCHIOETHCS TBUHTOBUM

MeXaHi3MOM

1.13. IITaTuBH 1151 NPOGIpoOK: [IpoBeneHHs JEMOHCTpPALIHHUX TOCITiTiB.
mrratuB it mpooipok I1-1 200x2 I MM: KiIbKICTh THI3A HE MeHIe 6, @ 22 mm - 1; JlocmipkeHHST ~ BIIACTHBOCTEH  OCHOBHMX 2
wratuB it npo6ipok I1-1 150 x 16 Mm; MaTepian — nosminporisieH - 1; KJIaciB HEOPTaHIYHUX CHOJYK Ta OpTaHigHHX 2
IITATUB JUIA IPOoOipoK: KiTbKicTh THi3A -10, O rHI3A — 18 MM - 1, PEYOBHH. 2 -15*
MITATUB JUIA MPOOIPOK: KUTBKICTh THI3A -20, O THi3H — 18 MM - 1 Po3B’s3yBaHHs €KCIIEPUMEHTAIBHUX 3a]1a4 4
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1.14. llTaTus 1adopaTopHMii
A) lllTaTuB J1a60paTOPHMIil BeJMKHUIA:
MacuBHa MeTaJleBa OCHOBa - 1;
CTPIIKECHb CTaJICBHI, BUCOTOIO He MeHIe 50 cum -1,
My(TH 1715 KpituteHHs — 4;
3aTHUCKaY yHIBEpCATbHUN — 2;
Kbl (@ Bim4 cm 1o 11 eMm) — 3;
b) llITaTuB JadopaTopHuii KOMOIHOBAHMIT MaJTHIi:
macraBka - 1;
cTpwkeHb Bucotoro 20-30 cm - 1;
Mydra B 300pi — 3;
3aTUCKAYl — 2;
Kinpue — 1

3aKpiIuIeHHs MOCYAY Ta IPWIAJIS i 9ac
MPOBE/ICHHS ICMOHCTPAIIIHUX Ta
n1a00paTOPHUX JTOCITIIIB

2 -15*

1.15. Tpumau a5 npobipok

Jnist TpuMaHHs TpoOipKH il Yac HarpiBaHHS.

CkiagaeTbes 3 JiepeB’siHOT, MeTalieBol abo IIaCTUKOBOI PYyYKH Ta ABOX IIACTHH 3 BHUIMKOIO i
My(TOFO [T 3aTHCKaHHA MPOOipKH, a00 MeTaneBa NPy>KUHHA KOHCTPYKILis

2-15*

1.16. I'pymui
rpyma st minetok, 10 mo - 1;
rpyma s MneTok, 35 mi - 1;
rpyma Juist mnetok , 110 v - 1;
rpyma Juist mnetok, 210 v - 1

Jis cxiragaHas IpUCcTpoiB (pa3oM i3
TIIeTKaMH), 32 IOTIOMOTOIO SIKHX
BUKOHY€ETBCS JO3yBaHHS XIMIYHHX
mpernapaTiB, PO3YMHIB TOIIO

N WM N

1.17. Ilpo6ku rymosi

npobka rymoBa @ 14,5 mm - 1;
npobxa rymoBa @ 16 mm - 1;
npobxa rymoBa @ 19 mm - 1;
npobka rymosa @ 24 mm -1;
npobxa rymoa @ 29 mm - 1;
npobka rymoa @ 34,5 Mm - 1;
npobka rymosa @ 40 mm - 1

CkJ1aJaHHs eKCIIePUMEHTAIBHUX YCTAHOBOK
M1 Yac MpOBEJICHHS JEMOHCTPAIliHHUX,
1a00paTOPHUX JOCITI/IIB Ta IPAKTHIHUX
pobir

15
15
15
10
10

1.18. Tpyoxn

A) TpyOku rymosi:
TpyOKa Mean4Ha 3’ enHyBabHA O 5 MM; 1 M - 1;
TpyOKa MeanyHa 3 €IHyBallbHA @ 6 MM; S M - 1;
TpyOKa MeanyHa 3’ eHyBalbHA O 8 MM; S M - 1,
TpyOKa MeanyHa 3 enHyBanbHa @ 10 MM; 5 M - 1;
TpyOKka MeauuHa 3’ enHyBanbHa @ 12 Mm; 1 M - 1;
TpyOKka MeauuHa 3’ennyBaigbHa @ 20 mm; 1 M - 1;

b) TpyOku cujiikoHOBI:

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

el e
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TpyOKa cuinikoHoBa TexHiuyHa @ 10 MM, 1 M - 1; 1
TpyOKa cuiikoHoBa TexHiuyHa @ 20 MM, 1 M - 1; 1
TpyOKa critikoHoBa TexHiuyHa @ 3 MM, 1 M - 1; 1
TpyOKa critikoHOBa TexHiuHa @ 4 MM, S M - 1; 1
TpyOKa cruiTikoHOBa TexHIYHA @ 6 MM, S M - 1; 1
TpyOKa cuinikoHOBa TexHiuYHa @ 8 MM, SMm - 1 1
1.19. 3aruckaui Jnist 3aTUCKaHHS T'YMOBHUX TPYOOK Iif| 9ac 5
A) 3atuckay reunToBHii (Copmana) MmeraneBuii: TIPOBEICHHS JOCTIIiB
Ut TpyOoK @ He Oiipine § MM; 2-15*
b) 3aruckau npy:xunuuii (Mopa)
1.20. IocyauHAa MIACTHKOBA 3 MOJIMPONMiJIECHOBUM HOCHKOM 2-15*
Jlnisi mpoMKBaHHA XiMIYHOTO nocyny. €MHICTh He MeHIe 250 mi
1.21. Hopsukn: MHUTTS XIMIYHOT'O MOCYIY
A) Hopxuk 1 Koui6 (ruranikosuit 0,5); 1
b) Wiopkuk i npo6ipok (Manuit) @ 10 Mm; 1
B) ioprxuk Juist mpo6ipok (cepeaniit) @ 15 mMm; 1
I') Wiopokuk Juis 1pobipok (Benukuit) @ 33 MM 1
1.22. llinmer JleMOHCTpallis: CHAJIOBaHHSA MPOCTUX 1 2-15*
Jnist TpuMaHHs 3pa3KiB TBEPIUX PEUOBUH. CKJIQJIHUX PEYOBHH
Martepian - HepxaBiroda craib. JloxuHa He MeHIIe 140 mM. Mae nipsimi KiHIi
1.23. Jloxkka AJ1s ciaTi0BaHHS CrniasrtoBaHHS IPOCTHUX 1 CKIAJHUX PEYOBHH 2-15*
[t mpoBeZieHHs AOCTiNiB, TIOB’SI3aHUX 13 HarpiBaHHSAM 1 CIIAJIIOBAHHAM PEUYOBHH Y MOCYJHHAX.
BurorosneHa 3 MeTaiy, 3 MOIOBKEHOIO PYyYKOFO I 3an00iranHs omikam. ['abapuTHi po3mipu He Oibie
19x 17 x 285 MM
1.24. lnareJi: IlepeneceHHs TBepANX PEUOBHH.
A) mmarenp Ne 2 mopuensiHOBHH, 3arajibHa ToBXHHA - 150 MM; BinOupaHHs TBEepANX PEUOBHH 3
B) mmaTens Ne 3 mopuenssHOBUMA, 3arainbHa JOBXHHA - 200 MM; 3
B) mmaresns i3 HepkaBio4oi cTaji 2-15
1.25. Innmi aJist THTJTB Po3inieHHs HEOJHOPITHOT CYMIIIi. 2-15*
st 3aXOIuUleHHsT THIVIIB Ta IHIIOTO Ja0OpaTOpHOro Mocyay (MeraneBi HOXHUI 3 JIOBruMu | JlocmimpkeHHs Qi3MYHMX 1 XIMIYHHUX SBHUIL
pY4KaMmH i 3iIrHyTUMH KiHISIMH).
Jomxuna moxke 0ytu: 160 mm, 200 MM a6o 220 MM
1.26. Oxynsipu 3axucHi [TpoBeneHHs XIMIYHUX peaKiii 5-30*
Jis 3axucty odei miJ 9ac mpoBeneHHs JlabopaTopHHX focmifiB (BigmoimHo mo JACTY Ta
JCaHIIiH)
1.27. PykaBHYKH I'yMOBi KHCJIOTOCTIHKI 2 mapu
st poboTH 3 pO3UMHAMH KHCIIOT.
PykaBHYKM IynKi, CTiHKi 10 Ail KucyioT. BUKOpHCTOBYIOTECS 1a00paHTOM 200 BUHTENIEM
1.28. Habip eTnKeTOK-CaMOKJI€eH0K MapkyBaHHsI IOCYly 3 peaKTUBaMHU 1
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Jlnst MapKyBaHHS [IOCY Ty, B IKOMY 30€piraloThbCsi peakTHBH.
HaGip y Burisai mucriB namepy A4 Ha caMOKJIEIOYid OCHOBI 3 HaJpyKOBaHUMH YMOBHHMH
MO3HAYCHHSAMHM OCHOBHHX XIMIYHMX PEYOBHMH Ta CIIOJYK, II0 BHKOPHUCTOBYIOTHCS B KaOiHETI Ximil.
KinmpkicTh eTukeTok Ha sucti Bif 24 1o 40. B nabopi 15 nucris
2. IMocyn 2.1. IIpo6ipku ximiuHi IIpoBeneHHs XIMIYHUX PEAKIIIH.
3araJibHOro A) I11-14%120; JocmimKkeHHS BIACTHBOCTEH CIIONTYK. 500
NpU3HAYEHHS b) I11-16x150; Po3B’A3yBaHHs €KCIIEPUMEHTAIBHHX 337121 500
B) I11-21x200 100
2.2. TIaaM4Ka CKJsSIHA 10 - 50*
JUis po3MityBaHHS PiTUHM i Yac MPUTOTYBaHHs po3unHiB. JloBxkuHa 140-150 MM
2.3. Habip ckiasiHux Tpyook HoOyBaHHs aMoHiaKky B JlabopaTOpHHX 2
Jiis BigBeeHHs a3y i 9ac ASIKUX XIMIYHUX peakii. yMOBaX Ta pO3YMHECHHS WOTO y BOJI.
Mictuth TpyOKH npsimi Ta 3irHyTi mig kyToM 90° @ 6 1 10 mm. [loBxkuHa TpyOoK He MeHIe 50 MM, | BusiBnenHs kapOoHy, rifiporeHy, XJjiopy B
KiJIbKiCTh TpyOOK B Ha0Opi - He MeHIIe 15 OpraHiYHUX PEYOBHHAX
2.4. TIpeameTHi ckeJabus 100
Jns mpoBeneHHS KpamelnbHUX peakiiii, BUMApIOBaHHS JEKUIbKOX KpaluiMH pedoBHHU. | JlocmimpkeHHs Qi3MYHMX 1 XIMIYHHUX SBHUIL
[TpsiMmokyTHOI opMu po3Mipom He MeHIe 24 X 74 x 1 MM
2..5. Iinerka nosginpomnijieHoBa 100
Jns BinOMpaHHs HEBENMKHX OO0 €MIB PIIKMX DPEYOBMH MiA 4Yac JlaDopaTopHHMX IOCHIAIB Ta | Po3maineHHs HeoqHOPIAHOT cyMili.
NPaKTHYHUX POOIT. JocnimkeHHs Qi3nYHUX 1 XIMIYHHAX SBUILL
JozaTop naboparopHuii MexaHIYHUH 3 HAOOPOM HAaKOHEUHHKIB 10
2.6. EMHIiCTD /11 AMCTUIHOBAHOI BOAM 1
Jist 30epiraHHs TUCTHIHOBAHOI BOAX B TAOOPaTOPHOMY HPUMIIICHHI.
Byrens i3 kpaHOM y HIDKHIN YacTHHI 00’ eMoM — He MeHme 10 i
2.7. Byreab 1Jis1 po34MHiB peaKTUBIB
Jist 30epiranss po34rHIB PeaKTHBIB, BUKOPUCTAHHS i/l Yac MIPaKTHYHHUX POOIT Ta 1abopaTtopHux | 30epiraHHsl peakTHBIB sl IPOBEACHHS 20 - 50*
IOCIIIB: MPaKTHYHAX POOIT, IEMOHCTpALiHHUX Ta
OyTens 13 TeMHOTO CKi1a 00°eMOoM 125 M 3 By3bKHUM TOpJIOM Ta MPUTEPTUM CKIITHUM KOPKOM; a00paTOPHUX JOCIHTIIIB
OyTeJb 3i cBITIIOro ckiia 06’eMoM 125 M1 3 By3bKHM TOpJIOM Ta IPUTEPTHM CKIISTHUM KOPKOM;
OyTens 13 TeMHOTO CKJ1a 00°eMoM 250 M 3 By3bKHUM TOPJIOM Ta IPUTEPTUM CKISHUM KOPKOM;
OyTeJb 3i cBiTIOro ckia 06’eMoM 250 M1 3 By3bKHM TOPJIOM Ta IPUTEPTHM CKIISTHUM KOPKOM;
OyTens 13 TeMHOTO CKi1a 00°eMoM 250 MJI 3 IIMPOKHUM TOPIIOM Ta IMIPUTEPTUM CKIISTHIM KOPKOM;
OyTens 31 CBITIIOrO cKi1a 00’ eMoM 250 MIT 3 IIMPOKUM TOPIIOM Ta MPUTEPTHM CKISTHIM KOPKOM;
OyTedb 3i cBiTIoro ckia 06’emoM 500 M1 3 NIMPOKKM TOPJIOM Ta IPUTEPTHM CKIITHUM KOPKOM
2.8. CkasgHkH 30epiraHHs pEaKkTUBIB IUIST  IIPOBEICHHS
Juis1 30epiranus 3anacy TOTOBHX PO3YHMHIB PEAKTUBIB T MBHIKOTO IX J03yBaHHS: NPaKTHYHAX poOIT, JEMOHCTpAIlifHUX Ta
A) cxisHKa 3 J103aTOpOM Iisl 30epiraHHs pPO3YMHIB 3 TYMOBHM KOPKOM, JBOMa CKJISIHUMH | JIADOpaTOPHHX JOCIi/iB 10

TpyOKaMHu, OJHA 3 SKHX Ma€ IICTaBaTH JO JHA CKISSHKH, Ta KHCIOTOCTIHKAMH THYYKUMH TpyOKaMu
(uwranrm 30 - 50 cM), 3aTucKaveM, rpymer, 00’em — 1 11
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B) cknsHKa MarepialibHa 3 HArBUHYYBAHUM T'OPJIOM 1 IJIACTMACOBOIO KPHIIKOIO, 20 MIT; 100
B) ckiisiHKa MaTepiasibHa 3 HArBUHYYBAHUM T'OPJIOM 1 IJIACTMACOBOIO KPHIIKOI0, 50 My 100
2.9. Kpaneasnuns Illlycrepa Jliss BOIHMX PO3YMHIB JYIiB Ta KHCIOT Ha 50
Jln1st o1HOPa30BOTO J103YBaHHS 1HAWKATOPIB Ta IHIIMX PO3YHHIB, 3 HOCHKOM IHIUKaTOpH.
B3aemopist JIyriB 3 KHCJIOTAaMU B PO3YHHI
2.10. Excukarop 0e3 kpana 1
Jlis BUCYIIyBaHHS PEYOBHH IIiJI BAKyyMOM TIpH KiIMHATHi# TeMmeparypi.
3oBHIMHIA KiaMeTp KpumKH - 150 Mm
2.11. Koaou [IpaBmna Oesmexku Mg dYac poOOTH B
Juis $hinpTpyBaHHS, IPUTOTYBAHHS PO3YHHIB, BUNIAPIOBAHHS, IEPETOHKHU, TUCTIIIALI] Ta CHHTE3Y | XiMiyHOMY KaOiHeTi. [IpwmifoMu mMOBOIKEHHS
B JIaDOPaTOPHIX YMOBAX SIK TOTIOMDKHUI IMOCYA IpH HarpiBaHHiI. BurotosineHi 3i ckia rpymu TXC: 3 J1a0OpaTOpHAM TIOCYIOM, INTATHBOM 1
koutOa koHiuHa Epnenmetiepa 3 mmpokum ropiom KH-2-200-50; HarpiBHUMU IIPHJIaJaMu. 2-20*
KoJ10a KOHIuHa THITy KH 3 IMIIIHAPUYHOIO TOPIOBHHOI0, 00’ €M - 50 mit; Bynosa momym’s. 2-20*
KoJ10a KoHIuHa THITy KH 3 HIMIIIHAPUYHOIO TOPIIOBHHO0, 00’ eM - 100 Mt JlocnmipkeHHsT  BJIACTUBOCTEH  OCHOBHUX 2-20*
KoJ10a KoHIuHa THITy KH 3 HIMIIIHAPUYHOIO TOPIIOBHHOI0, 00’ €M - 250 Mt KJIacCiB HEOPTaHIYHUX CIIOJYK. 5
Ko0J10a KpyriooHHa THITy KH 3 HMIIHIPUYHOIO TOPJIOBHHOIO, 00°eM - S0MiT; Po3B’s13yBaHHS eKCIIEpUMEHTAIBHUX 3334 2-15*
KoJ10a KpyriiooHHa THITy KH 3 HHIIHIPUYHOIO TOPJIOBUHOIO, 00°eM - 250Mut; 2
K0J10a MipHa U1l BUTOTOBJICHHS PO3YMHIB TOYHO 3a/1aHOT KOHLIEHTpaLil 13 (hikcaHamiB (CTaHAAPT- 5
TUTPiB) a00 HaBaxkOK, 00’eM — 100 MJ1, KIac — 2, Ma€ MPUTEPTHI CKILTHUHA KOPOK;
KoJI0a MipHa JIJIsl BUTOTOBJICHHS PO3YHHIB TOYHO 3a/1aHOI KOHIIEHTparlii i3 (hikcaHaliB (cTaHAapT- 2
TUTPiB) a00 HaBaxOK, 00’eM — 1000 mu1, Kiac — 2, Ma€ IPUTEPTHI CKIISTHUIN KOPOK;
KoJ0a ruiockofoHHa THIy [l 3 IMITIHAPUYHOIO TOPIIOBHHOIO Ul 30MpaHHS Ta3y, CHATIOBaHHS 2 -20*
PEUYOBHH, TIPOBEJCHHS 1HIIUX XIMIYHUX peakiiii, 00’eM - 250 mur;
K0JI10a TII0CKO0HHA THNY [1 3 IUITIHAPHUYHOIO TOPIOBHHOIO, 00’ eM - 500 M 5
2.12. Kpann JloOyBaHHS aMoOHiaKy B JabOpaTOpHHUX
Jnst cxiajaHHs PI3HMX TNPHJIANiB, anapariB, eKCIEPUMEHTAIbHUX YCTaHOBOK, SK CKJIaJoBa | yMOBaX Ta pO3YMHEHHS MHOro Yy BOJi
4acTHHA ra3oMeTpa (“donTan”)
A) kpan Tuny K1X-1 cnyckHuii 0IHOXOI0BHH, HOMiHAIBHUN @ — 1,6 MM; 2
b) kpan tuny K3X-1 3’eanyBanpauii TpuxonoBud, O — 2,5 MM 1
2.13. BopoHknu Po3nineHHs HEOTHOPIJHOT CyMilIi.
Jnist nepenuBaHHs piinH 1 GiIbTpYBaHHS (32 ZOIIOMOTOO MAnepoBoro (ineTpa): IlepenuBaHHS PO3UNHIB PEYOBUH
A) Boponka maboparopna B - 36x50, @ 36 mm, Bucota 50 Mm; 2 -20*
Bb) Boponka nabopatopHa B - 56x80, @ 56 MM, Bucora 80 Mm; 2 -20*
B) Boponka nabopatopna B - 75x110, @ 75 mm, Bucota 110 Mum; 5
I') BopoHka snaboparopna B - 100x150, @ 100 mm, Bucota 150 MM 2
2.14. Jloxka nopuessinoBa Ne 1 a0o J10KKka-mnarelb Po3gineHHs HEOAHOPITHOT CyMiTiri 2-20*

J1n1s mepeHeceH s HEBEJIMKUX KUIbKOCTEH TBEPIUX 200 PiIAKUX PEYOBHH.
JomxunHa — 120 MM. Marepian — nopuensza. /{15 nepeHeceHHs HEBEIUKHUX KUIbKOCTEH TBEpIUX
a00 pinkux pedyoruH. KoMOiHOBaHMI OpLENSTHOBHH BUPIO
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2.15. Men3ypku BUTroTOBNICHHS BOIHUX PO3YHHIB 13
st BuMiproBaHHs 00’ €My PiJIMHH, [0 HAJMBAETHCS a00 BIAJIMBAETHCS Y MEXKax MOBHOI €EMKOCTI | 3a/laHMMH MacOBHMH YaCTKaMH PO3UMHEHHX
a00 YaCTHHU €MKOCTI, Ta BiJICTOIOBaHHS Pi1IUHH: pPEYOBHH
A) MeH3ypKa cKiIsiHa 6e3 HiXkKH, 00’eM — 50 mur; 2-20*
b) mensypka ckistHa 03 HiXKH, 00’ eM — 100 mu; 2
B) Mensypka ckisiHa 6e3 HixKKH, 00’ eM — 500 mut 1
2.16. IlineTkn BurorosneHHs po3unHiB
Juis BimMmiproBaHHS TOYHOTO 00'eMy pimwHU Bif OyAb-fKOi MO3HAYKH IO 3IUBHOTO KiHYHKA,
BEpXHS BiIMITKa BiIMOBiIa€ HOMiHAIBHINA MICTKOCTI:
A) mineTka BUMIiprOBaJIbHA 3 MMOAUTKAMH, 00’ €M - 5 M, 3
b) minerka Mopa, 06’em — 10 mu; 2
B) noszatop naboparopHuii MexaHiYHHH 3 HAOOPOM HAKOHEYHHUKIB 1
2.17. Crakanu [IpakTuuna pobora:
Jns GineTpyBaHHS, BUIApIOBaHHS Ta MPUTOTYBAaHHS PO3YMHIB y JlabopaTopHHX yMoBaX. | Po3aijieHHsI HeOqHOPiAHOT cyMini
Burorosneni 3i ckia rpymu TC:
A) cTakaH BUCOKHH 3 HOCUKOM, 00’eM —100 mut; 2-20*
b) crakan BHCOKUH 13 3TUBHUM HOCHKOM, 00’eM —1000 M, 1
B) crakan Brucokuit 3 HOCHKOM, 00°eM — 150 M, 5-30*
I') crakan Bucokuit 3 HOcHKOM, 00’eM — 400 mit; 5
I') crakaH BECOKUIA 3 HOCHKOM, 06’ eM — 50 mu; 10 - 50*
JI) ctakaH BUCOKHIA 3 HOCHKOM, 00°eM — 600 Mt 2
E) cTrakan HU3BKHUH 13 3MUBHUM HOCHKOM, 00’eM — 250 MM 5
2.18. Ctynka nopuejasiHoBa 3 TOBKAYUKOM [MoapiOHeHHS pedOBUH 2-15*
1 MexaHIYHOTO OAPiIOHEHHS PEYOBHUH.
MarepiaJ - nopuesnsiHa
2.19. Ouaingpu BuroroinieHHs1 BOJAHUX PO3YHHIB i3
st BUMiproBaHHsI 00’ €My PiJJHH, IO HAJMBAETHCS a00 BIAJIMBAETHCS Y MEXKax MOBHOT EMKOCTI | 3alaHMMH MacOBHMH YaCTKaMH PO3UMHEHHX
a00 YaCTHHU €MKOCTI IMIIIH/pA: peuoBuH. Po30aBieHHs pO34YHHIB.
A) mutinap MipHHuA 3 HOCUKOM, 00°eM 100 Mg BumiproBanHs TYCTHH PEYOBHH 2-15*
b) uuninap mipHuii 3 HocukoM, 06’em 250 Mt apeoMeTpaMH. 2 -15*
B) muiaap mipH#it 3 HocukoM, 06’eM 500 vt JloOyBaHHS KHCHIO 3 TiZIpOT€H IEpPOKCHIY, 2
30MpaHHs, JOBEJICHHS HOTO HAasIBHOCTI.
BurorosneHHs! BOAHUX PO3UYHHIB i3
3aJ]aHUMU MaCOBUMH YaCTKaMH PO3YMHEHUX
PEUYOBHH
2.20. Yami JemoHcTparis 30MpaHHs KHCHIO
Jlnis BUnaproBaHHS 4aCTKOBOTO 200 JI0 CyXOro 3aJIMIIKY, KpHCTalli3alii: BUTICHEHHSIM IOBITPS T2 BUTICHEHHSIM BOIH.
JemoHCTpamis  TeIUIOBHX  e€(eKTiB  Ipu 1

A) gama kpucramizaniiiHa tumy 174/2000. Moske BUKOPHUCTOBYBATHCH IIiJ Yac 30MpaHHA ra3iB
METOJOM BUTICHEHHS Boau, 00°em - 2000 mit;

pOBqI/IHeHHi JCAKUX PCHYOBHH.
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B) wama kpucranizaniitna tuny 174/3500. Moke BUKOPUCTOBYBATUCH JIJIsI OXOJIOJKCHHS BOJIO0 | JIoOyBaHHS KHCHIO 3 TiJpOTeH MEPOKCHUIY, 1
abo 16010M, 00°eM - 3500 M, 30upaHHs, TOBEJCHHS HOT0 HasIBHOCTI
B) vama kpucranizauiiina tumy 174/900, 06’em - 900 M 2-15*
2.21. Yamkn Po3nineHHs HEOTHOPIAHOT CyMilIi.
Jlnst BUnaproBaHHs 4aCTKOBOTO 200 IO CYXOT0 3aJIHIIKY. JocnimkeHHs Qi3nYHUX 1 XIMIYHHAX SBULL.
Martepian — noprensHa: JleMoHCTpaIlis TOpiHHS OCH3EHY.
A) damka BUIaproBaJibHAa KPYTIIOAOHHA 3 HOCUKOM Ne 2, 06’eM - 50 mur; Po3nineHHs HeomHOPIIHOT cyMimi 2-15*
b) wamka BumaproBanbHa KPYII0m0HHA 3 HOCHKOM Ne 3, 06’em - 100 mn 2
3. ObaqHaHHA Ta 3.1. Anonx KomrutekTyrodi 10 yCTaHOBOK ISl IEPETOHKU 2
MOCY/I CHeniaTbHOro Ipurepti mnidu 14,5
NMPU3HAYEHHS
3.2. JinmabHa jdiiika tuny B JleMOHCTpamisi  PO3ZUICHHS HEOAHOPiIHOI 3
Jist BiOKpeMIJICHHsI IBOX PIJIUH, 1110 He 3MILIYIOThCs (3 K0s100t0 Bropua s noOyBaHHS NesKUX | cymimii
rasis (xJ0py, cipkoBoHi)). Konyc 29/32 TOCT 8682-93. 06’em — 100 M
3.3. KoJui0a neperinna 3 HUKHBOIO BiABiIHOI0 TPYOKOI0, 00’ €M 250 M1 JloOyBaHHS KHCHIO 3 T1IPOT€H EPOKCHTY. 2
Konba neperinHa 3 HIKHBOIO BiBiAHOIO TpyOKoto (konba Bropua). [nst pexrudikauii pisHux | 30upaHHs KUCHIO BUTICHEHHSIM MOBITpS Ta
pinun npu arMocepHOMy THCKY i y BakyyMi. O0’em 250 mi BUTICHEHHSM BOJIH.
JloGyBaHHs ecTepy
3.4. Minna cnipaianb Businennss Kapbony, [izporeny, Xmnopy B
Mingauii ipit ToBurHO©0 1,5 MM Ta qoBXuHOIO 20 - 30 cM, CKpyueHHH y cripanb Ha KiHIi OpraHiyHHX PeYOBUHAX. 2-15*
OKHMCHEHHS CITUPTY JI0 aJIbJACTiay
3.5. IaapHUK yHiBepcaabHUM JleMOHCTpamisi  CHUTIOBAaHHA TPOCTHX 1 1
[ neMOHCTpYBaHHS TOPiHHS OJJHOTO Ta3y B aTMocdepi 1HIIoTo. CKJIQJHUX PEYOBHH
CKIITHUH KopITyc 3 OI9HUM BiIBOJIOM i BHYTPIITHBOIO Ta30BiBITHOIO TpyOKO0. BepxHs yacTnHa
BHYTPIITHBOI TPYOKH BUKOHAHA i3 TEPMOCTIHKOTO CKJIa
3.6. llpuaaam i AeMOHCTpalLii Ta A0CaigiB: JleMOHCTpallis eKCIIepUMEHTATBHOTO
A) nprtaz a7t BU3HAYCHHS CKIIay TOBITPSL. BCTAHOBJICHHSI IPUOIU3HOTO 00’ €My KHCHIO
CkJiajaeTbes 31 CKISTHOTO IMJIHpa a00 OyTist 0e3 THa 3 KOPKOM 3BEpXY, Y SIKUIl BCTABIISETHCS | B MOBITPI 1
JIOKeYKa JUIsS CHANIOBAaHHS PEYOBHMHH. ByTenp mae mominku (3a 00’eMoM, HE MeHIIEe 5) Ta MOXe
OIyCKaTHCh Y KpUCTali3alliifHy Yarry OuibIoro niamerpa, 00’eMoM He MeHie 250 mi;
JloOyBaHHSI KUCHIO 3 TiJJpOTeH IIEPOKCHIY,
30MpaHHs, JOBEJCHHS HOTO HasIBHOCTI. 2 -15*




86

2 3 4
B) npunan muis noOyBaHHs rasis. JleMoHcTpanis TOPiHHS napadiny,
CkianaeTbess 3 TPOOIpKM 3 OIYHMM BiZABOJOM JUIsi Ta3iB, BOPOHKM 3 JOBI'MM BiIPOCTKOM, | BU3HAYEHHS HOro SKICHOTO CKJIaay 3a
BCTaBJIEHUM Yy T'YMOBY NpPOOKY, YalloK-HacaJoK 3 OOPTHKaMH i OTBOpaMH B JHI YalloOK, ra30BiABIHOI | MPOAYKTaMH 3rOPSHHS
TryMOBOi TpYOKH, HAaKOHEYHHKA, MPY>KMHHOTO 3aTickaya. [Ipu mpoBeaeHH] AOCHiIiB B YalllK1-HACAAKH
MOMIIIA€THCSI TBEP/Ia PEUOBHHA; JleMOHCTpamiss ~ 3aJIe)KHOCTI  IIBHIKOCTI
B) npuman muis imroctparii 3a1eKHOCT] IIBUAKOCTI XIMIYHIX peakIliii Bil yMOB. peakmiii MertamiB (UWHK, MarHiid, 3amizo) 3
CkiamaeTbess 3 ABOX TMOCyAWH JlaHMONbTa, OBOX CHIIIKOHOBHX TPYOOK 3 IBOMa CKISTHUMH | XJIOPHAHOIO KHCJIOTOK  Bil aKTHBHOCTI
BOPOHKAMH Bropi i 1BOMa BHH3Y. BepxHi BOPOHKH 3aro0iraroTh BUKUAY PiTUHH 3 TPYOOK y pasi Ayke | MeTaily Ta KOHICHTpaIii KHCIOTH
IIBMKOTO il MiIHOMY; HIKHI CIYTYIOTh PE3EPBYapOM JUlsl 3a0apBIEHOI PiIMHY TIPH 3aI0BHEHHI TpyOOK | JlaGopaTopHi gocian:
1o yciif AOBXKUHI MKaau. MaHOMeTpHYHI TpyOKH i mocyauHK JIaHTOMBTA 3'€IHYIOTHCS CUITIKOHOBUMH | OKUCHEHHS CIIUPTY J0 ajlbIETity.
TpyOKaMH 3 T'yMOBMMH IpoOKkaMu Ha KiHUAX. IIpunax 3mMoHTOBaHHMH Ha muatdopMi 3 omudpoBaHOO | J[EMOHCTpAIiMHUHA  JOCHIL  OKHCHEHHS
IIKAJIO10; €TaHoIy.
I') mpunaz 11t OKUCHEHHS CITUPTY HaJ MIJIHUM KaTaji3aTopoM. JleMoHCTpauiitHui JOCHia « AJKOTECTEP» 1-2*
CxaiaeThbes 3 IOCYAMHU-PEAKTOpa 3 TyOycOM 1 BIIAsHOIO B IIOCYAUHY Ia30BiJBIIHOI0 TPYOKOI0. | JleMoHCTpallis 106yBaHHS eCTepPy
VY ropsoBUHY NOCYIUHHU-PEAKTOpa BCTAaBJICHA TYMOBa MPoOKa 3 MifHOW cripamuiio. JJo ckinany mpuiamy
BXOJUTH TYMOBA I'pyIIa JUIS HATHITaHHS ITOBITPS Ta KOMIUIEKT T'yMOBHX TPYOOK;
I') npunan a5 inroCTpalii 3aKkoHy 30€peKEHH MaCH PEYOBHHU. 1
CkiagaeTbes 3 JBOX HocyanH JIaHAONIBTa 3 METAJIEBUMH AYKKaMH 1 BCTABICHUX B TOPJIOBUHY
TIOCYAMH I'yMOBHX 1po0ok. I1ig 9ac po6oTH 3 mpriiazoM BUKOPUCTOBYIOTH Bary. Jis inmroctparii 3akoHy
30epeKeHHSI MAaCH PEYOBHH JOLIFHO BUKOPUCTOBYBATH IBi MocyauHU JlaHmombTa. Y HUX NMPOBOISTH
XiMi4HI peakii 3 ICKpaBO BUPaKCHUMH O3HAKAMHM: 3MiHOIO KOJIbOPY, BUIIAJaHHSIM 0cany
3.7. llpoOipku nJis1 AeMOHCTpPaliii Ta 10c/igiB JleMoHCTpanist Kociiny, MO III0CTPye 3aKOH
A) npobipka koHIuHa HeHTpu(yxKHA Oe3 MOIIIOK ad0 3 HUMH JIIsS 3aCTOCYBaHHS y LeHTpUu(y3i, | 30epemeHHs] Mac peUOBUH 15
Ma€ BiINOBIAATH THITY HEHTPUDYTH
3.8. Cxusnka JIpekcens (mpoMuBHA) JleMoHCTpalliss B3a€EMOJIi KaJbIliii OKCHUAY 3 2
Jlnist mporycKaHHsI ra3y yepes piinHy, OCYIIyBaHHS Ta3iB. BOJIOIO, JIOCIIJDKEHHS JI0OYTOro pO3YHHY
06’em 250 M — 1. IHIMKaTOPOM, TPOIYCKAHHS BYIJIEKHCIOTO
06’em 500 M —1 rasy Kpi3b po34uH
3.9. Tepe3u TexHoximMiuHi Jociia, mo imocTpye 3akoH 30epesKeHHs 1
s neMoHCTpYBaHHS Oy/IOBH Tepe3iB Ta AJIs 3BXKYBaHHS PEUOBUH. MacH peuOBHH
Crifika Ha MiICTaBII 3 YCTAaHOBJICHHUM Ha HIiH (HAa CTaJeBUX NpPHU3Max) PIBHOIUIEYOBUM
KOPOMHUCJIOM 3 IHAANKAaTOPHOIO CTPIJIKOIO 1 3HIMHUMH IIaJIbKaMH.
Hianazon BumiproBab 0,05...500 r (a6o 1000 r).
UyTauBicTh HEHAaBaHTaXKEHUX Tepe3iB 20 mr.
["abapurHi po3mipu He Merme 400 x 400 x 150 mm
3.10. Xonoanabauku tuny XIIT JleMoHCTpanist 100yBaHHS ecTepy, NPUHLIUITY 2

Jis oOMiHy Teruta JBOX MOTOKIB, OXOJIOJKEHHS Ta KOHACHC Al Tapy piuH:
A) 3aranpHa noBxuHa — 300 MM, BUKOHAHHS 3 KYJIbKOBOIO TPYyOKOIO, 6 KYJIbOK;
b) 3aranpHa noBxnHa — 400 MM, BUKOHAaHHS 3 KYJIBKOBOIO TPYOKOIO, 8 KyJIbOK

poOOTH XONMOIUITHHUKA
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3.11. IlITaTuB A4 NineToK i 010peToK
Jnst ycraHOBKH, 30€piraHHs Ta CyIIIHHS MIMETOK i OIOPETOK.
Marepian: nosieTwieH abo mosinpomniieH. Moke MaTH MeTtaneBy OCHOBY. KoHcTpykmis
nependavyae MOXKJIMBICTh 3MIHM BUCOTH PO3TalllyBaHHs BEpXHiX JUCKiB. OpieHTOBHI rabapuTHI po3Mipu
220 x 220 x 425 MM

4. Koaexuii

4.1. Koaekuisn «Bosokna»
Ckman:
3pa3Ky HATypaJIbHUX BOJIOKOH: JIbOH, 0ABOBHA, BOBHA, IIIOBK;
3pa3Ku MiHEpaJIbHIUX BOJIOKOH: a30€CT, CKIIOBOJIOKHO;
3pa3Ku XiMIYHUX BOJOKOH: KaIlpoOH, JJaBCaH, HITPOH, BiCK03a;
3pa3Ky TKAaHMH, BATOTOBJICHUX 13 JAHUX BOJIOKOH;
JaMiHOBaHa BKJIa/IKa, [0 MICTUTh 1H()OPMALIIIO PO BIACTHBOCTI BOJIOKOH.
MO>KIUBUH 1HIIWHI CKJIaT KOJEKIT

JlemoHCTparii 3pa3KiB IiacTMac,
CHHTETHYHHUX BOJIOKOH, KaydyKiB

4.2. Koseknist «MinepaJjbHi 100puBa»
HasBHICTD JaMiHOBaHOI BKJIQJKH, IO MICTHTh 1H(OPMALIIO NPO BIACTUBOCTI, BAPOOHUITBO 1
BUKOPHCTaHHS MiHEpaJIbHUX JOOPUB.
Cknan:
A) a3oTHi 100pUBa:
kapbamif (ceqoBuna) [ CO(NH2): ];
amomniauHa cenitpa [ NH4NO3 ];
narpieBa (Yuniiicbka) cemitpa [ NaNOs |;
cemnitpa kanbigiesa [ Ca(NOs), ];
amoHiii cynbdar [ (NH4)2S04 ];
b) pocdarni nodpusa:
cynepdocdar nmoasiitamii [ Ca(H2PO4), - 2H20 ],
amooc [ NHa(H2POu) 1;
B) kaniiini no6pusa:
kaniii xnopucruii [ KCI ];
kamiit HitpaT [ KNOs3 ] (Takox MOKHA 3apaxyBatH i 10 a30THUAX JOOPHUB);
I') BamHsKOBI MOOpHBa:
nosnomitoBe 6oporHo [ CaCO3 + MgCOs |;
I) mikpomoGpusa:
3anizHuil kynopoc [ FeSO4 ];
MarHiii cynbgar [ MgSO04 |;
JI) koMmIuteKkcHi 1oOpuBa:
niamodocka;
HiTpodOCKa;
HiTpoamodocka.
MokauBu 1HIIWH CKIIa] KOJEKIT

O3HalioMIIeHHS 31 3pa3KaMK a30THHUX J00pUB.
OsHaliomieHHs 31 3pa3kamMu  QochopHUx
JI0OpUB.
OszHalioMJIeHHS 31 3pa3KaMu  KalilHHHX
Io0puB

2-15*
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4.3. Koueknisi «3pa3sku NpocTHX Pe4OBUH»

Cknan:

MarHii;

IMHK;

3a11i30;

Mib;

rpadir;

cipka;

Opowm (imiTartis)

O3HalloOMIIEHHS 31 3pa3KaM¥ MPOCTUX
PEUOBHH

2-15*

4.4. Koaexuis «Kam’siHe Byrijuis i NpogyKTH ioro nepepooxku»

HasBHicTh TaMiHOBaHOI BKIIaKH, Ha SKil 300pa’keHO CXeMy KOKCYBaHHS KaM STHOTO BYT1JIISL.

Cknan:

A) Byrijuis i npoIyKTH HOro epepoOKH: BYTJLIs, KOKC, KOKCOBHH ra3, aMoHIayHa BOJA;

b) miHepasnbHi 100puBa;

B) mpoayktu mnepepoOKM Kam’SHOBYTIJIBHOI CMOJNM: IeK, OeH3eH, HadTadiH, (eHaneTu,

OapBHUKH, aHIJIIH, CaXapyH, (PCHOI, IIacTMAca;
I') roproui, BHUOYXOBi Ta OTpYHHI pEYOBHUHH - IMITOBaHI.
MokuBu# 1HIIWH CKIIA] KOJEKIT

OzHaiiomiieHHS 31 3pa3kaMu HaQTOMPOIYKTIB
1 IPOIYKTiB KOKCYBaHHS KaM’ STHOTO BYT LIS

2 -15*

4.5. Koaekuis «Kay4yk Ta npogyKTH iloro nepepooxkm»
Ckian:
OyTHIIKaydyK;
KpEeMHIH-OpraHiuHui a00 CHIIIKOHOBHUI Kay4yK;
CHHTETHYHUH Ta HATypaJbHUI JIaTeKC;
HaTypaJIbHUH KayudyK;
ryma.

MoxIUBUN 1HIIUH CKIa] KOJIEKIiT

JlaGopaTopHi nocaigu:

ITopiBHSHHS BIACTHBOCTEH KaydyKy i TyMH.
JdemoHncTpauii: 3pazku niuacrmac,
CHUHTETHYHHUX BOJIOKOH, Kay4dyKiB

2 -15*

4.6. Koaexknia «MeraJuu i cniiaBu»
Cxuan:
YaBYH;
CTajb;
LUHK;
MiJIb;
aJTIOMIHI;
CBHHEIID;
0JIOBO;
THUTaH.
MoskuBH 1HIIWH CKIIa] KOJEKIT

O3HalioMIIEHHS 31 3pa3KaMK METaliB i
CIJIaBiB
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4.7. Koueknisa «Hadra i npoaykry ii nepepodxm»

Cknan:

cupa Hadra;

OCH3UH,

TOJIYCH;

030KEpHT;

Ha(TOBMII ras;

neTposeiHuit edip;

O€H3UH,;

JrpoiH;

rac;

Ta30MIb 1 CONISp;

BaselliH i napadiu;

Kay4yK;

IIacTMaca;

MasyT;

COJIIPOBE MAcJIo;

BEpETEHHE MacJo;

MalIHHE MacJo;

IWJIIHAPOBE MACIa;

TYApOH;

KPEKIHT-Tac 1 KPeKiHr-0eH3MH;

BKJIQJIKA 31 CXEMOIO MEPErOHKH Ha)TH 1 IEpepOOKH Ma3yTy.
["oproui, BUOYXOBI Ta OTPY#HI peUOBHMHH - iMiTOBaHi. MOMJIMBHIA 1HITHH CKJIaJT KOJEKIIT

O3HalioMIIeHHS 31 3pa3KaMy HaTOMPOAYKTIB
1 IPOAYKTIB KOKCYBaHHS KaM’sIHOTO BYT1ILIs

2-15*

4.8. Koaexuis «Ilanuso»
HasiBHiCTh J1aMiHOBaHOI BKJIQJIKH, 10 MICTHTh iH(OPMAII0 PO BIACTHBOCTI PI3HUX THIIB
NaJKBa, ranysi X BAKOPUCTAHHS 1 BEJIMKI POJIOBHIIIA.
Cknan:
JIepeBHHa;
COJIOMa;
T0p(;
Oype ByTiss;
KaM’siHe BYTLILIS;
AHTPALNT;
TOPIOYHIA ClIaHEellb;
MTYYIHI BUAN TIauBa (KOKC).
MoskuBH 1HIIWH CKIIa] KOJEKIT

O3HalloOMIJICHHS 3 PI3HUMH BHJIaMH T1aJIMBa

2-15*
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4.9. Koaexkuis «IlanacTtmacm»
HasBHicTh TaMiHOBaHOT BKJIAJKH, 10 MICTHThH iH(OpMamilo Mpo BIACTUBOCTI, BUPOOHHUITBO i
BUKOPHCTAHHSI IUIACTMAC.
Cknan:
ToJIieTHIICH (TPaHyiIn);
TOJIBIHUTXIIOPHIT;
TOJITPOIIiIeH (TPaHyIn);
BUPIO i3 MOMiETHIICHY;
MIOJIICTHPEH yaapOCTiHKui (TpaHyiIn);
BUPIO i3 MOMIMNpPOIiICHY;
BUPIO i3 MOMICTUPEHY yIAPOCTIHKOTO;
MOJICTUPEH OJ0YHUM (TpaHyIn);
BUPIO i3 MOMTICTUPEHY OJIOYHOTO;
BUPOOH 13 IHOMOJIICTUPEHY;
MOJIBIHUTXJIOPHT;
BIiHITUTACT KaJJaHIPOBAHUIA;
MOMIMETHIMETAKPHIIAT;
MiHOMOJIypeTaH;
IJIIBKA IOJIIETUIIEHOBA;
IUTIBKA TOJIIETUIICHOBA apPMOBAHa;
TUTiBKA MTOJIBIHUIXIIOPU/IHA;
TEKCTOJIIT 1 CKIIOTEKCTOJIIT.
MoxIUBUH HIIUN CKIa] KOJIEKI1

[TopiBHSIHHS BIACTUBOCTEH
TEPMOIUIACTUYHUX 1 TEPMOPEAKTUBHUX
MOJIIMEPIB.

JlemoHCTparii 3pa3KiB IiacTMac,
CHHTETHYHHUX BOJIOKOH, KaydyKiB

2-15*

4.10. Konekuis «Pyan meraniB» ado «MiHepaau»
Cknan:
OOKCHT;
reMarur;
JIUMOHIT;
MipUT;
XaIBKOIIPHT.
MokauBu# 1HIIWH CKIIa] KOJEKIT

O3HalloMIIEHHS 31 3pa3KaM¥ METATIYHUX Py

2-15*
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4.11. Konekuist «CxJ10 i BUpOOH 3i cki1a»
HasBHicTh TaMiHOBaHOT BKJIaJIKH, Ha SKil 300pa)KeHO XiMiuHI (OpPMYJH 3pa3KiB, CTafil IMKIIB
BUT'OTOBJICHHS CKJIa, TEXHOJIOT1i 00pOOKH CKJIa AJIsi OTPUMAaHHS pI3HOMaHITHUX HOTO BHIIIB.
Cknan:
KBapIl;
Kpenna;
ITOJILOBHIA IIITIAT;
cofa;
MarHe3urT;
Gapur;
KpioJIiT;
HaTpil0 KpeMHe(TOpHL;
cipka i cnonyku ®epymy;
CKJIO BIKOHHE;
CKJIO BI3€PYHKOBE;
MOJIOYHE CKIIO;
CKJIO TPUILIEKC;
J3EpKaIo;
OpTaHiuHEe CKJIO;
CKJIOHUTKA;
CKJIOCTpIYKa;
CKJIOTEKCTOJIIT.
MoxIuBUH HIIUH CKIa] KOJIEKIiT

O3HalloMJICHHS 31 3pa3KaMu PUPOIHUX
CHJIIKATIB

2-15*

4.12. Koseknist «YaByH i craiab»
HasBHicTh TaMiHOBaHOT BKJIAJIKH, II0 MICTHTh iH(OpMaLio Npo BIACTHBOCTI, BAPOOHUITBO i
BUKOPHCTAHHSI YaBYHY 1 CTalIi.
Cknan:
MarHiTHHH 3aJTi3HSK;
YEPBOHUH 3aITI3HSK;
Oypuil 3aTi3HSIK;
KOKC;
BAITHSAK;
IIJ1aK;
YaBYH;
BUPOOH 3 HaBYHY;
(dhepomapranenp;
hepoxpom;
CTaJlb KOHCTPYKIIiifHA;
CTaJIb TOHKOJIMCTOBA,
HEpJKaBifova CTaJIb;

O3HalioMIIeHHS 31 3pa3KaMU YaByHY i cTaii
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CTaJIb OLUHKOBAHA;
BUPIiO i3 4OpHOI cTaii;
BUpIO i3 3arapToBaHoOI cTali;
BUPIO 31 CTaN 3 TOKPUTTSM.
MokuBU# 1HIIWH CKIIa] KOJIEKIT

5. Mogeai

5.1. Mopneai nemoncrpauiiiai
A) Mopenb aToma 1eMOHCTpaliiiHAa:

U HAOYHOTO TIPE/ICTaBICHHS ITIAHETApPHOI MOJIENi aTOMa 3 MOKJIMBICTIO BU3HAUEHHSI KLTBKOCTI
YaCTHHOK (TIPOTOHIB, IEKTPOHIB HEUTPOHIB). MOIENb CKIIaIa€eThCS:

MarHiTHa OCHOBA, 3aKpiIUIcHa Ha IMTAaTHBI a00 Ha HDXKKaX, B sKiil rpadidHO BHIiIEHA 00JacTh
sapa (He MeHIle TPETHHH BiJl 3arajbHOTO po3Mipy); Ha NEBHUX BIACTAaHSX BiJ spa HAHECEHI KibL —
eHepreTUyHi piBHi;

60 MarHiTiB Kpyryiol (OopMH, Ha SIKHX HAHECEHI MO3HAYKU «1», «-», 800 KOJHOT MMO3HAYKH
(o 20 MarHiTiB KO>)XHOTO THITY)

JemoHcTpamii:

Mopeii aToMiB.

Po3mimieHHs eIeKTPOHIB Ha €HEPTeTHIHUX
PIBHSX.

KpucramiyHi rpaTku pi3HAX THITIB.

PeuoBuHM aTOMHOI, MOJIEKYJIAPHOI Ta HOHHOI
OynoBu

Bb) Moaeab neMoHCcTpanliiiHa KPUCTAJIIYHOI IPATKH aJIMa3y:

JUISL IEMOHCTPYBAaHHSI aTOMHOI CTPYKTYPH KPHCTallluHOI IpaTku anMmazy. YopHi IUIaCTHKOBI
KyJIbKH 3 OTBOPaMH, PO3TallOBaHMMHU MiJ KyToM 109°28’ oauH BiZHOCHO OJHOTO, IUTACTHKOBI abo
METaJIeB] CTepP KHI — «3B’SI3KM» OJHAKOBOI JOBXHHH, MiJICTABKA

B) Mopeas neMoHcTpaniiiHa KpucTaaiyHol rpaTku rpadiry:

JUISL IEMOHCTPYBAHHSI aTOMHOI CTPYKTYpH KpPHCTaJIiYHOI IpaTku rpadiTy, YOpHI IIACTUKOBI
KYJIbKH 3 OTBOPAaMH, PO3TAIIOBAHUMHU iJ KyToM 120° oauH BiJHOCHO OJHOTO B IUIONIMHI, IESIKI Ky
MICTSATh MEPHEHANKYJISPHUNA OTBIp IO TUIOUIMHH IHIIUX OTBOPIB, IJIACTHKOBI CTEPXKHI — <«3B’SI3KU»
pi3HOI JOBXWHH, ITiICTaBKa

I') Moaeas femoHcTpaniiiHa KPUCTAJTIYHOI IPATKHU HoAy !

JUTsL IEMOHCTPYBAHHS MOJICKYJISIPHOT CTPYKTYPH KPHCTATIYHOT IPaTKH MOy, 3€JIeH] IIACTHKOBI
KYJIBKH OJTHAKOBOTO PO3MIpy (IOMYCKAIOTHCS «3IBOEHI» KYIBKH), IIACTUKOBI CTEPXKHI — «3B’SI3KH»
pi3HOI JOBXWHH, ITiJICTaBKa

I) Moaeas JeMOHCTpaliiiHA KPUCTAJIYHOI IPATKH JbOAY:

JUISL IEMOHCTPYBaHHSI MOJIEKYJISIPHOI CTPYKTYPH KPUCTAJIIYHOI IPATKH JIbOY (BOJIH), YEPBOHI
(6inpmi 3a po3MipoM) Ta Oiii (MEHII 3a PO3MipOM) TNIACTUKOBI KYJIBKH, TUNTACTHKOBI CTEPKHI — «3B’SI3KI»
Ppi3HOT JOBXKHHH, MMiICTaBKa

) Moaeab qeMoHcTpaniliHa kpuctadiynoi rpaTku kapoon(IV) oxeuny:
JUId AEMOHCTPYBaHHS MOJIEKYJISPHOI CTPYKTYpH KpHCTamigHOi IpaTku kap6oH (IV) okcuny,
YEepBOHI Ta YOPHI IUIACTUKOBI KYJIBbKH, TUIACTHKOBI CTEPKHI — «3B’SI3KM», MiICTaBKa

E) Mopeas neMoHcTpaniiiHa KpUcTaJiyHOl IPaTKU HATPIH xy0puay:

JUTS IEMOHCTPYBAaHHS HOHHOI CTPYKTYPH KPUCTAIIIYHOI IpaTKH HATPii ximopuay (kam’sHoi codi),
3eneHi (Oimpmii 3a po3mipoM) Ta cipi (MEHII 3a po3MipoM) IUTACTUKOBI KYJIBKH 3 OTBOpaMmH,
PO3TaIOBaHUMH 1111 KyToM 90°, TIIaCTHKOBI CTEPIKHI — «3B’3KM» OJTHAKOBOI JIOBXKHHH, ITiICTABKA
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1 2 3 4
€) Mopenas feMoOHCTpaNiiiHa KPUCTAJIYHOI IPATKH 3aJ1i3a: 1
JUISL IEMOHCTPYBaHHS 00’ €MHOLIEHTPOBAHOI CTPYKTYPH KPUCTAIIYHOT IPATKHU 3aJ1i3a, INIACTUKOBI
KYJIBKH OJTHAKOBOT'O KOJIbOPY, IUTACTHKOBI CTEPKHI — «3B’SI3KM», TiICTaBKa
7K) Monesb feMoHCcTpaliliHaA KPUCTATIYHOI IPATKH MarHilo: 1
s 1eMOHCTpYBaHHS '€KCarOHaIbHOI CTPYKTYpPH KPUCTAIIYHOI IPAaTKM MarHilo, INIaCTUKOBI
KYJIBKH OJTHAKOBOTO KOJBOPY, IITACTUKOBI CTEPXKHI — «3B’SI3KM», IiACTaBKa
3) Moaeab qeMOHCTpaliiiHa KpUCTAJXIYHOI IpaTKH Mii 1
JUI IEMOHCTPYBAaHHS TPAHELEHTPOBAHOI CTPYKTYpU KPUCTAIIYHOI IPAaTKU Mifli, TUIACTHKOBI
KYJIBKH OJTHAKOBOTO KOJBOPY, IITACTUKOBI CTEPXKHI — «3B’SI3KM», IiACTaBKa
6. Hadopu 6.1. HaOip anis ckiaagaHHsa 00’€eMHHMX Mojieseil MOJIeKyJI (1eMOHCTpaniiiHuii) 1

sl 00’€MHOTO MOJENIOBAaHHS MOJIGKYJ HEOpraHIYHMX 1 opraHiyHux cmoiyk. Ckuan:

TUTACTHKOBI KYJBKH 1 KpIIUIEHHS, sKi 1m0 (opMi BIAMOBINAIOTH KOH(QIrypamii OTBOpPIB y KyJbKaxX
(umninapuyHi abo mapanenemninenni). Mojaeni BigoOpakaroTh MPOCTOPOBE PO3MIIIECHHS aTOMIB Y
MOJIEKyJIaX Pi3HUX PEUOBHH 1 CIPUAIOTH (POPMYBAHHIO YSIBICHB ITPO (POPMY MOJIEKYJIH, i30MEPII0 TOILO.
Mopeni aToMiB IOBUHHI MaTH KOJILOPOBE KOJIyBaHHS Ta KUIbKICTh HE MEHIIIE:

moeni atomis [igporeny (opamxkesuii) — 20;

mogzeni atomis Kap6ony sp® (dopuuit) — 6;

mogieni atomis Kap6ony sp? (4opuwuit) — 6;

Mogeni atoMis Kap6ony sp?, «OenseHoBuit» (dopHuii) — 6;

Mozeni atoMiB KapOony sp (qopauit) — 2,

Mozerni aToMiB OKCUTEHY JUIS TBOX OIMHAPHUX 200 OJHOTO MOABIHHOTO 3B’s3KY (ONaKUTHHIA) —
4,

MOJIeJTi aTOMIB HITPOTeHY aMOHIa9HOTO U HOHY aMOHIFO Ta JJIS HITPOTPYITH (TEMHO-CHHIH 260
¢ioneroBmii) — 3;

MoJiesi aToMiB XIopy (3es1eHuit) — 2;

moJjeni atomiB Cynbdypy (koBtuii) — 1

JemoHcTpamii Moeneit MOIeKy
BYTJICBO/IHIB

6.2. HaGip mo/eJieii aToOMiB 3i CTepKHSIMU VISl CKJIAIAHHS MojieJieii MoJieKyJ (Po31aTKOBMii)

J1ist MOJIeTIOBaHHS MOJIEKYJI HEOPTaHIuHKX 1 OpraHigyHuX cronyk. CKiaj: KOJIbOPOBI IIACTHKOBI
KYJIbKH — MOJICJII aTOMIB, CTEP)KHI JJIsI MOJCIIOBAHHsI PI3HUX BHIIB 3B sA3KiB. Y MOJENAX aTOMIB ITi
MEBHUM KyTOM MalOTh OyTH ITPOCBEPIUICHI OTBOPH JUIsl KPIIUICHHSI CTEPIXKHIB, 1[0 CIIPUSIE JTOCSTHEHHIO
M 9ac MOJCNIOBAHHS NEBHUX BAJCHTHHUX KYTIB 1 HampaBIICHOCTI 3B’SI3KiB, HEOOXimHOI Qopmu i
CTPYKTYPH MOJIeJIi MOJIeKyJIn. Moyieni aToMiB MOBHHHI MaTH BiATIOBIJHE KOJIbOPOBE KOTYyBAaHHS Ta MATH
KIJIbKICTh HE MEHIIE:

mozeni atomis [igporeny (Oinmit) — 12;

mozeni atomiB KapOoHy (dopHwmii) — 6;

MoJeni atomiB OkcureHny (4epBoHUi) — 6;

Moe atomiB Xiopy (Opom, ioxn) (3enenuit) — 2;
moJeni atomiB Hitporeny (cuiii) — 2;

mojeni atomiB Cynb(ypy (koBTHii) — 8;

2 -15*
BuroroBneHHs1 Mojenei MOJEKyYJI
BYTJICBOIHIB.

BuBuenHs ix i3oMepiB, koHdopmariit
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MOJIET aTOMIB OJTHOBAJICHTHOTO eJleMeHTa (Cipuii) — 2;
MOJIEJI aTOMIB JJBOBAJICHTHOTO €JIeMeHTa (Cipuii) — 2;
MOJIEJIi aTOMIB TPUBAJICHTHOI'O eJ1eMeHTa (TeMHO-Cipuid) — 2
7. I'padiuni Ta 7.1. Tabanui
JApyKOBaHi 3acoou A) Ilepioguuna cucrema (koporka ¢opma): Hemonctpamis Ilepiomuunoi cucteMu 1
JIpyKOBaHA Ha OaHEpHii TKaHWHI a00 IIACTUKOBII OCHOBI 3 KOMIDIEKTOM KPiIUICHHA po3MipoM He | ximiunux enemenTiB J1. I. Menneneesa
menme HiX 0,8 x 0,6 M 3 000B’s3KOBOIO iH(OpPMAIi€IO: Ha3Ba €JIEMEHTAa, CHMBOJ, Ha3Ba IPOCTOL
PEYOBHMHH, BIHOCHA aTOMHA Maca, HMOPSIIKOBHM HOMEp, HyMepalis HepiofiB i Tpym, MO3HAYCHHS
miaArpyn, GopMyJIH BUMIHUX OKCHJIB Ta JICTKHUX CIIOJIYK 3 TiIPOT€HOM, JIET€HAa-TIOSCHECHHS
B) TaGauust PO3YMHHOCTI KHCJIOT, OCHOB, cojeii i amdorepHux rigpokcuaiB y Boai npu | Bu3HaueHHS pO3UMHHOCTI pEUOBHH IS 1
Temmneparypi 20 - 25 °C: CKJIQIaHHs peakiii HOHHOTO 0OMiHy
JIPYKOBaHa Ha I[yIIKOMY KapTOHi a00 IIaCTUKOBI OCHOBI 3 KOMIUICKTOM KpiruteHHs. [Hdopmarris:
PO3YHMHHICTh KUCIIOT, OCHOB, cOJieil 1 aM(QOTepHUX TiAPOKCHIIB y Boai mpu temneparypi 20-25 °C,
JIETeHA-TIOSICHEHHS
B) P akTuBHOCTI MeTaiB: Bu3HayeHHS MOXKIUBOCTI Mepediry peakiriit 1
JPYKOBaHMI Ha ILYNKOMY KapToOHI a0o0 IUIACTHKOBI OCHOBI 3 KOMIUIEKTOM KpIIUICHHS. | MDXK METaJIOM 1 KHCIIOTOI0 200 PO3YHHOM
Indopmattis: enekTpoXiMiuHHUMN psiji HANIPYT, JIETSHIA-N0SICHEHHSI coui
I') EnekTpoHeraTMBHicTh eJIeMEHTIB rOJIOBHUX HMiATpym: Bu3HaueHHs MOJSIPHOCTI KOBaJIEHTHOTO 1
Tabmuis ado psf, ApyKoBaHa(Uil) Ha I[yITKOMY KapTOHI a00 MIACTUKOBIM OCHOBI 3 KOMIUIEKTOM | 3B’SI3KY
KpireHHA. [HpOpMamisa: eIeKTPOHEraTUBHICT €JIEMEHTIB TOJOBHUX MIATPYI, JIETeHIa-TIOsICHSHHS.
Moske MiCTUTH AOAATKOBY iH(OPMAIIIO PO PaIiyCH eJIEeMEHTIB TOIIO
I) IlpaBuaa Ge3meKkn HA yPOKAX XiMmii: Besneka mix yac ypokiB Ximii 1
iH(pOopMaIis: paBmIa OE3MeKH ITif] 9ac ypoKiB XiMii. Moxe MicTUTH imocTpartii. J[pykoBaHa Ha IyTKoMy
KapTOHi a00 IIACTHKOBIH OCHOBI 3 KOMILICKTOM KPiIUICHHS
7.2. KomiuiekTH O3HalOMIICHHS 3 )KUTTSM Ta JisUTbHICTIO 1
A) KoMIL1eKT mopTpeTiB BUIATHHX XiMiKiB: BU/IATHUX BUCHHUX-XIMIKiB
MicTuTh He MeHIIe 10 mopTpeTiB MpOBIAHUX XIMIKIB Ta iX ctuchi Oiorpadidai BiJOMOCTI.
HanpykoBani Ha iynkomy narepi abo kapToHi ¢popmary A3
8. PeakTuBu 8.1. Habip xiMiuHHX peaKTHBIB!
Ha0ip MICTUTh OBHUH MEpeNiK XIMIYHAX PEaKTHBIB, IO 3aCTOCOBYIOTHCS B KaOiHETI Ximii 1ist
BHUKOHAHHS JICMOHCTPAIIHHIX Ta Ja0OpaTOPHUX JOCIIi/IiB IIPOTSrOM HaBYAILHOTO POKY
Anrominiit xmopun, 0,05 kr JloOyBaHHS aTrOMIiHIH T1IPOKCUAY i 1-5*
JIOBE/IEHHS 1oro aM(oTepHOCTI
AwmoHilt quxpomart, 0,2 kr JleMoHCTparist XIMIYHUX peakIiii, mo 1
CYIPOBOJIKYIOTHCS TOSIBOIO 3a11axy,
BUJIIJIGHHSIM Ta3y, BUNAJaHHAM Ocaly,
3MiHOIO 3a0apBIICHHS], TETIJIOBUM €(EKTOM
AMoHii HiTpar, 0,1 kT JleMoHCTpaIlisl TEIIOBUX SBHIIT i1 9ac 1-5*

PO3YMHEHHS aMOHIIO HITpaTy i 6€3BOJHOTO
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KaJbIIiH XJOPHUIY Y BOJI

AwmoHi#t xaopug, 0,2 kT

JlemoHcTparlist 1oOyBaHHS aMOHIaKy B
71a00paTOPHUX YMOBaX Ta PO3UMHEHHSI HOTO
y Bozi (“donTan”)

Aninin (peninamin), 100 mu

B3aemopist aHiNIHY 3 XJIOPUIHOIO KUCIOTOXO.

B3aemopis aHiniHy 3 OPOMHOIO BOJIOIO

Aprentym(l) Hitpar, 0,05 xr

Peaxuii 0OMiHY MK €JI€KTPOJIITAMH Y
BOJIHUX PO3YHMHAX, IO CYIPOBOIKYIOTHCS
YTBOPCHHSAM OCajy.

BusiBIIeHHS XJIOPH/I-10HIB Y PO3YHHI.
BusiBiieHHsT OpOMi-i10HIB y PO3YHHI.
BusiBneHHs iogua-10HIB Y po34nHIi

Bapiit Hitpar, 0,1 xr

JleMoHCTparlil XiMIYHUX pPeaKIii, mo
CYIIPOBOJIKYIOTECS BUILICHHSM rasy,
BHIIAJAHHIM OCajy, 3MiHOIO 3a0apBIICHHS,
MOSIBOIO 3aM1aXy, TEIMJIOBUM e()eKTOM

bensen, 100 M

bemnzen sk PO3YNHHUK

Bpowm. 3amasui ammynu emMHicTIO He Oinbine 20 MIT y KOHTEIHEpi 3 MiCKOM

TopinHs eTeHy, B3aEMOJIisl 3 OPOMHOIO
BOJIOI0, PO3YMHOM Kalliif IepMaHraHary.
lopiHHs eTuHY, B3aEMOIIs 3 OPOMHOIO
BOJIOI0, PO3YMHOM Kalliil IepMaHraHary.
BigHonieHHs OeH3eHY 10 OpPOMHOI BOIH

Byrinist aktuBoBane. Byrinis akTuBoBaHe MeIMuHE, YIAKOBKH 110 10 mT.

CriamroBaHHS POCTHUX 1 CKJIATHUX PEUOBHH

T'ipporen nepokcun. 'imporen nepokcun. Po3unn 30% a6o 35%, 100 ma

JloOyBaHHS KHCHIO 3 TIJPOTeH IIEPOKCHIY,
30MpaHHs, JOBEJICHHS HOro HasiBHOCTI

1-5*%

I'minepon, 100 M

Bzaemonis rinepony 3 kympym(1D)
T1APOKCHIOM.

JleMoHCTpallist JOCITI/IB 3 TIIEPOIOM:
PO34YHMHHICTB Y BOJ, B3aemoist 3 kynpym(II)
T JIPOKCUIOM

1-5*%

I'nmitme (aminoonrroBa kucnota), 0,1 xr

JloBeneHHs HasIBHOCTI ()YHKITIOHATBHIX
TPyT B aMiHOKHCIIOTaX

T'moko3a, 0,2 kr

B3aemonis riroko3u 3 apreaTym(l) okcumoMm.

Juxnopoeran 1,2-nuxyiopoeTaH (JOMyCKaeThes 3aMiHa Ha xyopodopm), 0,2 1

Bussnenns Kap6ony, I'inporeny, Xmopy B
OpTraHiYHUX PEUOBHHAX

1-2*

Honenwmnosuii ciupt, 0,1 xr. JlomyckaeTbest 3aMiHa IEKaHOJIOM a00 1HIIMM HACUYESHUM BHUIIAM
CIHPTOM (HEPO3YMHHUM Y BOJIi)

[TopiBHSHHS BIaCTUBOCTEH CIIUPTIB y
TOMOJIOTTYHOMY Psifti (PO3YMHHICTE Y BOII,
TOPiHHA)
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Eranans. AMmyna, 06’emMoM He Oibiie 25 M

OKHMCHEHHSI METaHAIIO (E€TaHaIIIo)
apreatym(I) oxcumom.
OKHMCHEHHSI METaHAIIO (E€TaHaIIIo)
kynpym(1l) rizpokcunom

Eranon. Pozuun, He menme 70 %, 500 mu

JloOyBanus eteHy. ['OpiHHS eTeHY,
B3a€MO/Iisl 3 OPOMHOIO BOJIOI0, PO3YHHOM
KaJiif mepMaHraHaty

1-2*%

3amizo. Omypku abo mMaTKku TOHKOTO ApoTy - 0,1 KT Ta mopomiok (3amizo BigHOBIEHE) - 0,1 KT

JocmimkeHHs Gi3UYHAX 1 XIMIYHUX SBHUII.
JleMoHCTpais B3aeMOIii 3ai1iza 3 CipKoio

[3ompomanon (mpomas-2-o), 500 M

[TopiBHAHHS BIACTHBOCTEH CIHPTIB y
TOMOJIOTIYHOMY Psifii (PO3YMHHICTE Y BO/II,
TOpiHHA).

JloGyBaHHs ecTepy

Inguxaropu (cyxi). Jlakmyc — 0,05 xr, peHondranein — 0,05 kr, merunopanx — 0,05 xr

JleMoHcTpais 3MiHN 3a0apBICHHS
IH/IMKATOPIB Y Pi3HHUX CEPeIOBHIIAX

Vox. CrimproBuii po3uus 5 % - 0,02 1

B3aemonist kpoxMaio 3 HomoM

2-15*

Kamiit 6pomin, 0,1 kr

BusiBiieHHsT OpOMiA-10HIB Y pO3YHHI
B3aemonist eTaHoIy 3 TimporeH OpoMizom

Kamiii fionun, 0,1 xr

BusiBnenHs iiogua-ioHIB y po34nHi

Kanmniit witpar, 0,1 T

Po3B ’HSyBaHH}I CKCIICPUMCHTAJIbHUX 3a1a4

1-5*%

Kaunbuiit kap6in (anerunenin), 0,2 kr. BogoHenpoHuKHa ynakoBka

JloOyBaHHS eTHHY KapOiIHUM CITIOCOO0M.
TopiHHs eTHHY, B3aEMOIIS 3 OPOMHOIO
BOJIOI0, PO3YMHOM KaJliif IepMaHraHaty

Kanpmiit kapOonar, 0,1 xr

Po3B ’HSyBaHH}I CKCIICPUMCHTAJIbHUX 3aa4

1-5*%

Kaspiii okcu, repMeTndHa yrnakoBka, 0,2 Kr

JleMoHcTpauis ropinHs napagity,
BHU3HAUEHHS HOTO SAKICHOTO CKIaay 3a
NPOAYKTAMHU 3TOPSHHS.

[Ipaktuuna podota: [JoOyBanus kapoou(IV)

OKCHITy, B3a€MOIICPETBOPCHHS KapOOHATIB 1
TiporeH KapOOHAaTIB.

B3aemonist kanbIiii okcuay 3 Bojoro. Jis
BOJIHOTO PO34YHHY JI00yTOI peHOBHHU HA
IHJIUKATOPH

Kanpmiii xsmopugn, 0,1 kr
He nomyckaeTbcst KaybIliit XIOpH rekcariapat

JleMoHCTpaIlisl TEIJIOBUX SBHIIL i1 9ac
PO3YMHEHHS (PO3UMHEHHS aMOHiH HITpaTy i
0e3BOTHOTO KaJIBIIiH XJIOPUAY Y BOI)

1-5*
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Kucnoru HeoprasiuHi (po34uHH): JlociimKeHHs BIaCTUBOCTE OCHOBHUX 1-10*

cynbdarHa kucnora, 10% posuus, 0,5 7; KJIaCciB HEOPTaHIYHUX CIIONYK.

xjopuaHa kucinota, 10% po3zuun, 0,5 1 XiMi4Hi BIaCTUBOCTI XJIOPUIHOT KUCIOTH.

XimiuHI BIaCTHBOCTI p030aBIEHOTO PO3YHHY
Cynb(paTHOI KHCIOTH

Kucnortu HeopraHiuHi (KOHIICHTPOBaHi): B3aemonist KOHIIEHTPOBAHOTO i 1

HiTpaTHa KucioTa (TexHiyHa, MacoBa qactka HNO3 we mermie 50%), 200 n P030aBIEHOTO PO3YHHIB HITPATHOI KUCIIOTH 3
MIJUTIO.

JlabopaTopHHUit TOCTiA: KOIBOPOBI peaxii
OinKiB
Kucnorn opraniusi: BractuBocTi €TaHOBOI KMCIIOTH. 1-2*

A) eTaHoBa kucjoTa (xapuoBa), 9% pozuuH, 1 1; JemMoHcTpamii:

b) eranoBa kucnota (orroBa eceniiis), 0,2 i; Jlist eTaHOBOT KMCIIOTH Ha 1HIAUKATOPH.

B) numonHa kuciota (xapdoBa), 0,05 kr B3aemopist eTaHOBOI KHCIIOTH 3 METaJlaMHy,

JIyramu

Kpoxwmais, 0,1 kr JlaGopaTopHi gocaigu: 1-5*
BigHomeHHs KpOXMaJIIo 10 BOJU
(pO34YMHHICTB, YTBOPCHHS KIICHCTEPY).

B3aemoist KpoxMairo 3 Ho0M.
JleMoHCTpamis T1APOIi3y KPOXMAIIO
(11eITI0JT1031)

Kynpym(II) okena. [Topomok, 0,1 kr JlemoHCTparis ropiHHA mapadiny, 1-5*
BHU3HAYCHHS HOTO SIKICHOTO CKIIAJy 3a
MPOAYKTAMH 3TOPSTHHS

Kynpym(Il) cynsdar nenrarigpar. Minauit kynopoc, 0,5 xr [pakTuyna podora: 1
JocmimkeHHs i3UIHUX | XIMIYHHUX SIBHII]

Jlyru (tBepai). Hatpiit rigpokcun, 0,2 kr, Ta Kamii rigpokcun, 0,05 kr IIpakTuna podora: Peakiii HoHHOTO 1
00OMiHYy MK €JIEKTPOJIITAMH Y BOAHUX 1
po34YMHax

Marsiit. Omypku, 0,05 kr CranmoBaHHS MPOCTUX 1 CKIAJHUX PEYOBHH. 1-2*
T'OpiHHS MarHio

Marsiit okcu, 0,05 kr JlocimkeHHS BJaCTUBOCTEH OCHOBHHUX 1-5*
KJIACiB HEOPTaHIYHUX CHOIYK

Marwsiit mitpart, 0,1 kr [Ipaktuuna pobora: Peakiii ioHHOTO 0OMIHY 1-5*
MIX €JIeKTPOIITaMH Y BOJHHUX PO3UHHAX

Marsiit cynegart renrarigpar, 0,05 xr Po3B’s13yBaHHS €KCIIEPIMEHTAIFHUX 3a/1a4. 1-5*

Mamnran(IV) okcup, 0,05 xr JloOyBaHHS KUCHIO 3 TiApOTeH NePOKCUY, 1-2*
30upaHHs, JJOBE/ICHHs IOr0 HasIBHOCTI

Migs, 0,1 kr. [IIMaToYK# MiTHOTO APOTY [TopiBHSHHA XIMiYHOI aKTUBHOCTI METaJIiB 1
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Harpiii anerart (eraHoar), 0,2 kr

ﬂeMOHCTpaHiH BU3HAYEHHS SIKICHOT'O CKiIagy
MCTaHy 3a MNPOAYKTAMM 3TrOpsiIHHSA

Harpiii rinporenkap6onar, 0,5 kr

B3aemopnist xapuoBoi cou (HaTpii
TiporeHKapOoHary) 3 oIToM (BOJIHUM
PO3YMHOM E€TAHOBOI KHCIOTH)

Harpiii xkap6onart, 0,1 kxr

JlociimKeHHs BIaCTUBOCTE OCHOBHUX
KJIaCiB HEOPTaHIYHUX CHOIYK

1-5*

Hartpiii maypuncynsdar (momermncyibdar), 0,1 kr

[TopiBHSIHHS BIACTUBOCTEH MHIIA i
CUHTETHYHUX MUHHUX 3aC00iB

1-5*

Hartpiit meramignamid, 0,05 kr
[IIMaTOYKH METAJIIYHOTO HATPIIO B TACi B MOJIMPOIMIICHOBIH €EMHOCTI

JleMoHCTpaIlisl B3a€MOIii HATPiIO 3 BOJOIO 1
JIOCIIJPKEHHS] YTBOPEHOTO PO3YNHY
¢deHondraneinom

Hartpiii oprodocdar, 0,1 T

Po3B ’HSyBaHHfI CKCIICPUMCHTAJIbHUX 3a4a4

1-5*%

Hartpiii cynedin, 0,05 kr

JleMoHCTpaIlis XIMIYHUX PeakKIlii, o
CYIIPOBOIKYIOTECS BUILICHHSM rasy,
BHIIAJaHHIM OCajy, 3MiHOIO 3a0apBIICHHS,
MOSIBOIO 3aM1aXy, TEIMJIOBUM e()eKTOM

Hartpiii cymedar, 0,05 kr

JleMoHCTpaIlis XiIMIYHUX PEeakKIlii, 1o
CYIPOBOIKYIOTHCS BUMAIAHHIM OCay,
TEIJIOBUM e()eKTOM

Hartpiit xnopun, 1 xr

[MpaBuna Ge3neku iz 4ac poOOTH B
XiMiYHOMY KaOiHeTi. [IpuiioMU MOBOKEHHS
3 1a0OpPaTOPHUM MOCYIOM, IITATHBOM 1
HarpiBHUMU npuiagaMu. bynosa nomym’s

Hikens(Il) cynesdar, 0,05 kr

IIpakTuyna podora: JlocimipKeHHS
BJIACTUBOCTEH OCHOBHHX KJIaCiB
HEOpraHiYHUX CIIOJIYK

[Mapadin meauunuii, 0,05 xr

IIpakTunuyna po6oTta: BussieHHs kapOoHYy,
TiIpOreHy, XJIOpy B OpPraHiYHUX peUYOBHHAX

Caxaposa, 0,2 xr

JociipKeHHs pe4OBUH Ta IXHIX BOJHUX
PO3YMHIB HA €JIEKTPUYHY ITPOBIIHICTH
(kpucraniyHuil HATPiH XJI0pU,
JIICTHJILOBAHA BOJA, PO3YMH HATPIl
XJIOpUAY, KPUCTATIYHUHN IIyKOP, PO3UUH
IyKpPY, XJOpUAHA KucaoTa). [iaponi3
caxaposu

Cipxa. [Topomrok cipku konoinnoi, 0,05 xr

CriarfoBaHHS IPOCTHUX 1 CKIIATHUX PEUOBHH

®enou, 0,02 xr. 'epmeTnyHa ynakoBka

Po3uunHICTE eHOY Y BOAI 32 KIMHATHOL
TeMIIepaTypu Ta HarpiBanHs. JJoOyBaHHs
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Hatpid GpeHomsaTy. BuricHenHs deHony 3
HaTpiil penonaTy mieto kapobou(IV) okcumy.
Bzaemonist gpenony 3 pepym(I1l) xnopumom

Depym(1l) cynbdar, 0,05 xr
Honyckaerbes dpepym (11) cynbdar renrariapar

Jo6ysanns ¢pepym(Il) rinpokcuny i
depym(1ll) rinpokcuay, B3aemois ix i3
KHCJIOTAMHU

Depym(IIl) oxcun, 0,1 xr

JlocmimKkeHHS BIaCTUBOCTEH OCHOBHHX
KJIaCciB HEOPTaHIYHUX CHOIYK

Depym(IIl) xmopun, 0,05 kT
JomyckaeTbesl y BUNIIAAL HAHOTiIpaTy. ['epMeTHYHa yakoBKa

Jooysanus pepym(Il) rigpoxcumy i
depym(Ill) rimpokcuay, B3aemois ix i3
KHCJIOTAMHU

®docdop gepBonwmit, 0,1 kr. 'epmeTndHa ymakoBka

CrniaoBaHHs MPOCTUX 1 CKIaHUX PEUOBHH
Bzaemonist pocdhop(V) okcuay 3 Bogoro. Jlist
BOJIHOTO PO34YHHY 100yTOi pe4OBHHU Ha
IHMKATOPH.

CnamoBanHs pocdopy, po3urHEHHS
nobyrtoro hocdop(V) okcuny y Terutii Boi,
JIOCIIZPKEHHS PO3YHHY 1HIUKATOPOM 1
HeWTpaizallist Jyrom

Huuk rpanynsoBanuii, 0,1 kr. [Topomrok, 0,05 xkr

B3aemonist XJIOPUIHOT KUCIIOTH 3 METaIaMHu.
B3aeMonist MeTatiB i3 COJIIMH Y BOTHOMY
PO3UHHI.

BrmB mromi moBepXHi KOHTaKTY pearcHTiB,
KOHIICHTpAIII] 1 TeMIepaTypH Ha IIBUIKICTh
peakiiii IUHKY 3 XJIOPHIHOIO KHCIOTOH0.
JleMoHCTpaIlis 3aJIe)KHOCTI IBUIKOCTI
peakuiit MmetaniB (LMHK, MarHii, 3aiizo) 3
XJIOPUIHOO KHUCJIOTOIO Bifl aKTUBHOCTI
MeTaly Ta KOHLIEHTPAL1 KHCIOTH

1-5*%

Huuk xmopun, 0,05 xr

JlocmipKeHHsT BIaCTHBOCTEH OCHOBHHUX
KJIaciB HEOPraHiyHUX Croyk. JleMoHcTpanis
JIOBEICHHS aM()OTEPHOCTI IIUHK TiAPOKCUAY

1-5*

9. BurparHi
Marepiaim

9.1. Bara
Bara rirpockoniyda HecTepHiIbHA B MOJMINPOIIJICHOBIH ynakoBmi. Matepiai - 6aBoBHa.
Ynakosku o 100 r

BusiBnenHs kapOoHy, TiIpOTeHy, XJI0pPY B
OpraHiyHMX pedoBHHAX. Po3B’s13yBaHHs
EKCIEpUMEHTANbHUX 3aJa4

2-10*

9.2. JlepeB’siHi CKinkn
J1n1s1 BUSIBIIEHHS KUCHIO B KOJIO1 a0 mpo0ipii.
ToHKi fiepeB’siHI NAJIMYKHU JIOBXHUHOIO 6113bK0 20 cM

JloBenieHHs1 HassBHOCTI KUCHIO. JIoOyBaHHs
KHCHIO 3 TIIPOTEH MEePOKCHTY, 30MpaHHs,
JIOBE/ICHHS IOT0 HasiBHOCTI

30 - 100*
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9.3. IngukaTopHuii namip JlociIKeHHS BIaCTUBOCTEH OCHOBHHX 2-5*
st BuzHauenss pH pinus. KJIaciB HEOPTaHIYHUX CIIOJIYK.
[TanepoBi cMy»XKH 3 HaHECEHUMH Ha HUX 1HIUKAaTOpaMu, 10 3MIHIOIOThH CBill KOJIp 3aJe’KHO BiJ | P0o3B’s3yBaHHS eKClIEpUMEHTAJIBHUX 3a/1a4
pH cepenoBuina B m1acTUKOBOMY LMJIIHJPI
9.4. Cyxe majibHe IIpaBuna 6e3meku mig yac poOOTH B 20-50
Jis HarpiBaHHS pedoBUH. YakoBku 1o 8 ab6o 10 tabuerox ximigHoMy kabineTi. [IpuitoMn mOBOKEHHS
3 1a0OPATOPHUM TTOCYZOM, IITATHBOM 1
HarpiBHUMH npuiagaMu. bynosa momym’s
9.5. ®inbTpyBaAJBHMIT HaMip Po3nineHHs HEOXHOPIAHOT CyMirTi 2-5*
Jlnst po3ineHHs piAnuH Ta TBEPAUX PEUOBHH.
Tunm: «cuHS cTpivkay, «Oina cTpidkay, «depBoHa cTpiukay. JliameTp He MeHmie 100 MM, yIiakoBKH
no 100 mr.
II1. JonaTkoBe 00J1aTHAHHS
1. O6n1agHanHA T2 1.1. Anapar I'opmana Crnioco6u 1o0yBaHHS KHCHIO 1
nocyn [ mpoBeIeHHS €IEKTPOITi3y BOJIH:
3araJibHOTo0 Ta JoKepesto nocTiHoro ctpymy (12 B);
CIeHiaJbHOro JIBa EJIEKTPOH 3 YiTKUM MapKyBaHHIM («AHOI», «Karoay);
NpU3HAYEHHS €MHICTB JIJIsl BOJIH;
JIBl TpyOKH, OMYIIECHI B €EMHICTH 3 BOJIOIO;
CIICKTPOAH
1.2. BropeTka 3 0IHOX0/I0BUM KPaHOM BcraHoBIICHHS TOYHOT KOHIICHTpAITI| 3
JL1st TOYHOTO BiZAMIPIOBaHHS HE3HAYHOI KiJIBKOCTI PiZIMHU Ta TUTPYBAHHSI. HEBIJIOMOI'0 PO3UUHY
06’eM - 50 mu1, mina moaiaku — 0,1 M, moBkuHa — 820 MM
1.3. Bopounka jna6oparopHa B BcraHoBIICHHS TOYHOT KOHIICHTpAITI| 3
Jist HanmBaHHS pob0YOro po3uuHy y Oropetky. diamerp — 25 MM HEBIJIOMOT'0 PO3UHHY
1.4. BomocTpyMeHeBHii Hacoc QinbTpyBaHHS Ta MEPErOHKA 31 3HIKEHUM 2
J11s1 CTBOpEHHS TPAaHMYHOTO 3aJIMIIIKOBOTO THCKY IIPH MPOBEICHHI PI3HNX JTa00PaTOPHUX POOIT. | THCKOM
CKJIISIHMI NPUCTPIH, IO PALIOE BiJ BOAONPOBiAHOI cucTeMu. OCHOBHUM €JIEMEHTOM BHPOOY € COILIO
1.5. [Ixxepesto :KuBJIeHHS JadopaTopHe Jociian 3 enexrpoximii 1
Jist oTpuMaHHS MOCTIHHOTO CTPYMY JUISL AOCIIIIB 3 eNEKTPOXIiMil.
KommiekryeTbest HabopoM apotiB. Buxinna nanpyra 0-12 B, cuna crpymy o 2 A
1.6. Koa1i6a bynsena OinbTpyBaHHS 31 3HHKEHUM THCKOM 2
O6’em — 0,2 1. 2
O0’em — 0,5 1
1.7. Kon6a xoniuna Tuny KH 3 nuiinapuyHoro ropjgosunow, 100 miu BcraHoBIeHHS TOYHOT KOHIIGHTpAITi1 10 - 15*

Juns dineTpyBaHHS, BUNAPIOBAHHS, IEPETOHKW, MUCTWIANII Ta CHHTE3y B JaOOpaTOpHUX
ymoBax. BukopucroByeThcst mpu TuTpyBaHHi. Martepian — ckino rpynu TXC. O6’em — 100 mn

HEBiZIOMOT'0 PO3YHHY




101

2 3 4
1.8. Ko16a xoniuna Tuny KH 3 nujaiHIpU4YHOI0 rOpJI0BUHOK0, 250 M BcraHoBieHHS TOYHOT KOHIICHTpAITi| 5-15*
Jns GineTpyBaHHS, BUIAPIOBAaHHS, NMEPErOHKH, NUCTWIALII Ta CHHTE3y B J1aOOpaTOpHUX | HEBIZOMOIO PO3YHHY
yMmoBax. BukopucTtoByeTbest mpu THTpyBaHHi. MaTepian — ckio rpymu TXC. O6’em — 250 M
1.9. Ko16a xoniyna Tuny Kn 3 nuiainapu4Horo ropjaosuHoro, 1000 v [TpoBeneHHs JeMOHCTpaLiHHUX AOCIi/IiB 1
Jns GineTpyBaHHS, BUIApIOBAaHHs, NMEPETOHKH, JUCTWIALII Ta CHUHTE3y B J1abopaTOpHUX
ymoBax. Marepiain — ckio rpynu TXC
1.10. Koua6a mipna 2 ki, 100 ma BurorosneHHs po3unHy 31 CTAaHAAPT-TUTPIB 2-15*
JJ1s BUTOTOBIICHHS PO3YMHIB TOYHO 3a/1aHOI KOHIIEHTpaIii i3 craHmapT-TUTPiB ((ikcaHamiB) (dikcanamiB)
a00 HaBa)XOK. Mae pUTepTHil CKISTHUI KOPOK
1.11. Kon6a mipHa 2 ki1, 50 M BurorosneHHs po3umHYy 31 CTAHAAPT-TUTPIB 2-15*
JJis1 BUTOTOBIJICHHS PO3YMHIB TOYHO 33/IaHOi KOHIICHTPAIIIT i3 ikcaHamiB (CTaHOAPT-THTPIB) (dpikcanamis)
a00 HaBa)XOK. Mae pUTePTHH CKITHUH KOPOK
1.12. Kou6a niiockogonna tuny I 3 nuiiiHApu4YHOI0 rop10BHHOI0 500 M1 [IpoBenenHs mabopaTOPHUX JOCTIIB 2 -15*
Marepian — ckio rpymu TXC
1.13. KoJsionka afcopouiiina Jlerans npwiaiB i TPUCTPOIB IS 2
Jletasnp nmpuiaaniB i MPUCTPOIB I AEMOHCTPAIITHUX OCHI/IIB i3 MOTJIMHAHHAM Ta30MOAI0HUX, | JEMOHCTPALIHHUX JOCIIIIB 3 MOTTTMHAHHIM
PIIMHHUX 1 TBEPAMX PEUOBHH. TOHKOCTIHHA CKIISIHA ITOCYIMHA 3 TYOycaMH 1 HEBEJIUKOIO MEPETSHKKOI0 | Ta30MoiOHMX, PIJMHHUX 1 TBEPAUX PEUOBUH
y HUXKHIH 11 yacTuHi
1.14. Jliiika Broxnepa Ne 1 OinbTpyBaHHS 31 3HUHKEHHUM THCKOM 2
Jns dinprpyBanHs. Matepian — nopuensiHa
1.15. MarniTHuii 3mMimyBad i3 migirpisom [TpoBeneHHs JeMOHCTpaLiHHUX TOCIiIiB 1
Jnsi mepemillyBaHHsS DPiJMH y CKISHHUX Koj0ax 3a JONOMOrow 0OepTOBOrO SIKOpPS, IO
NPUBOANTHCS y JiI0 ONOCEPENKOBAHO YEpe3 PyXOMHH MAarHiT B OCHOBI TaJIOTEHOAIKAHIB, SKHH Mae
perynpoBaHy MIBHJIKICTH Ta MiJIrPiB HOBEPXHi 10 Temmeparypu He Buie 120 °C
1.16. Ilepexin ckaaHUI Ieperonka peuoBuH 3
Kommuekryrounii 1o xomonmnepHUKIB. [IpuTepTi nutidu, 14/23 123/14
1.17. Ilers HiXpOMOBA 3 raJI0reHOAJKAHIB SIkicHi peakuii Ha HOHM HATPIIO, KAJiIO, 2
J1st mposkapioBaHHS MiKpOJI03 PEYOBHHHI KaJIBIIiIO
1.18. Ilpunan ajis 1o0yBaHHSI raJ10reHOAIKAHIB JloOyBaHHS raJIoTeHOANIKAHIB 1

Ckian:
JBOropJa Kojaba-peakTop;
TOBITPSTHAN XOJIOTMITBHUK;
puitMad XOJIOIMIIBHUKA 13 3aBYKEHOIO HIDKHBOIO YaCTHHOIO;
ra3oBiJBigHA TPYOKa;
KOBIIAYOK.
X0JIOTMITBHUK, IPHHMaY X0JIOAWIBHHKA, Ta30BiABIIHA TpyOKa, KOHCTPYKTHBHO 00’ e/THAHI
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1.19. Ilpuaan a5 A0GyBaHHS PO3UMHHUX PEYOBHH Y TBepAOMY CTaHi [TpoBeneHHs JeMOHCTpaLiHHUX TOCII/iB. 1
Ckran: OTpHMaHHS y TBEpPJOMY CTaHi aMOHIHHUX
JIBOTOpJIA KOJI0A-peaKTop; coeit a30THOI, hocopHOT, cipuaHOi Ta
JiiiKa 1715 poOOTH 31 MIKIUIMBUMHU PEUOBHHAMU; IHIIUX KUCIOT. JleMOoHCTpallist NpUHIUITY
MOCYIMHA VTS PiTUHHAX PEUYOBHH 3 KOBIIAYKOM; MIPOTHUTOKY 1 MTii HOTJIMHATIHFHOI KOJIOHKH i1
KOJIOHKA pPeaKIiiiHa; yac BUBUYEHHS TEXHOJIOTI] XIMIYHUX
JiifKa KpamnenbHa IS BiBEICHHS ra3iB; BHPOOHUIITB
MOCYAMHA JUISl TBEPAUX PEUOBHH 3 KOBIIAUYKOM.
Jis oTpuMaHHS Y TBEpAOMY CTaHi pO3YMHHUX PEUOBHH i3 Ta3iB i KOHIIEHTPOBAHUX PIIHH Y
3aMKHEHI{ Ha MOTJIMHAY CUCTEMI 0e3 BUKOPHCTAHHSI BUTSDKHUX MPUCTPOIB
1.20. Ilpuaan ans 103yBaHHS PiiMH [IIBuaKe BiAMipIOBaHHS IEBHOTO 00’ €My 2
CxisiHa kon6a (100 mu1) 3 mpuTepTHM TOpIIOM Ta J103aTOPOM-HACaIKOK Ha 5 Mil, B SKY | peUOBHHHM (PO3YHHY)
MOTpAIuIsie€ piJuHa P NepeBepTaHHi. 3BOPOTHE TIEPEBEPTAHHS JI03BOJISIE HAIUTH BiIMIPSIHY KiJIbKICTh
PO3YHHY Y CKIISIHKY 200 MpolipKy
1.21. Ilpunax 1js eJIeKTPOJIi3y coJieid JlociIKeHHS eIEKTPOITi3y PO3UMHIB COJICH 1
JIJist IeMOHCTPALIHHOTO EKCIICPUMEHTY eJCKTPOJIi3y po3unHiB coseid. Cxian: emuicts 200-500 | npu BUBUCHHI 3aKOHOMIPHOCTEH HIepediry
MJI, KpHIIKa, Y SIKy BOyIOBaHI KIEMH i3 3aTHCKa4aMU EJIEKTPOAiB. MICTHTh MIIHUHN, IUHKOBHHA | XIMIYHUX peaKIlii
(mikeneBuii), rpadiToBi eIEKTPOIN
1.22. Citka naTyHHa HarpiBaHHs pe40oBHH Ha CIIUPTIBII Mix Yac 3
Jis monepemKeHHS PSIMOTO KOHTAKTY BIAKPUTOTO BOTHHUIIIA CIIUPTIBKU a00 ra30BOi TOPUIKH 31 | AEMOHCTpPALiHHIX JTOCIiiB
CKJISHMM TIOCYZIOM IIiJl Yac HarpiBaHHsi B HbOMY pedOBHH. [IpiOHOUapyHKOBA KBaJIpaTHa JIATYHHA CiTKa
1.23. Crynka nopueisinoBa Ne 1 3 TOBKa4MKOM PoGorta 3 MIKpOKUIBKOCTSIMU pEUOBHH 2-15*
JLiis MexaHIYHOTO NOPiOHEeHHS pe4oBUH. Matepiaa — mopuensHa
1.24. Turai nast npoxkapoBanas Ne 3 [Tpo>kaproBaHHS OcaliB Ha MMOJIYM i Ta30BOTO 2-15*
006’em 10 mu1, MaTepiaa — mopIeNnsHa MaJbHUKA a00 y My(QenbHiH medi
1.25. TpuKyTHHK JJ1 THIJIB [Tpo>kaproBaHHS OcaliB Ha MMOJIYM i Ta30BOTO 2-15*
Jist Taris Ne 3 MaJbHUKA a00 y My(QenbHIH medi
1.26. TpyOka xJiopKajgbIlieBa OcymryBaHHS Ta3iB 2-15*
Jlisg ocynryBaHHS pe4oBHH (Ta3iB)
1.27. Xonoguasauk Tunmy XCH JloGyBaHHSI eCcTepiB, HITPATHOT KUCIIOTH 1
XoJIOAMIBHUK BUKOHAHHS 3 31 CHipajbHOIO BHYTPIIHBOIO TpyOKot0. [yt 0OMiHYy Termsa ABOX | TOIIO
MOTOKIB, OXOJIO/DKCHHS Ta KOHEHcalii mapiB piauH. 3aranbHa gokuHa — 300 MM, YHCIIO BUTKIB
cmipani — 16 MM, ntidu — 14/23
1.28. HMuainap mipHuii BuKkoHaHHd 1, 2 KJI (3 HOCHKOM i CKJISIHOI 0cHOBO10) 1000 M [TpoBeneHHs JeMOHCTpALIHHUX TOCITi IiB 1

Jlst BUMipIoBaHHS 00’ €My PiIUHM, 1110 HATUBAETHCS a00 BINTUBAETHCS Y MEXKaX TTOBHOT EMKOCTI
a00 YaCTHHU EMKOCTI IWJIIHApa
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1.29. Ilupposuii mikpockon

Ipamtoe y pexxumax WEB-kamepu Ta MIKpOCKOTa 3 MOXJIMBICTIO BHMIPIOBAHHS JIHIHHUX
BennunH. [Ipaiioe 3a npuHIUIOM MPPOBOT KaMepH — 301IbLIye 00 €KT, pOOUTH 3HIMKH i repeiae Ha
KOMII'FOTep ISl IPOBEJICHHS JIOCHTIHKEHb B PEXKHMMI PEAIbHOTO Yacy Ta apXiByBaHHs Pe3yJIbTATIB

JocmimkeHHs (pi3UYHUX 1 XIMIYHHUX SIBHII.
JlociimKeHHs KpUCTalliB

1.30. IlupoBa nokymeHT-Kamepa

3abe3neuye:

JIEMOHCTPAIIIO0 TUIOCKUX TOKYMEHTIB (TIarepw, KHIDKKH, KypHaiii) ¢opMmaroM He MeHme A4, a
TaKOXX 00’ €MHHX TPEAIMETIB, KPUXKHUX 00 €KTIB TOIIO Oe3 IMonepeAHFOTO CKaHyBaHHS;

BUBEACHHS UITKOTO 300paXCHHS B yMOBaX OCBITJICHOI IIKUJIBHOI ayIOUTOpii 3 MOKIJIHMBICTIO
AaBTOMATHYHOTO (DOKYCYBaHHS Ta PETyIIOBAHHS ITiICBITKH POO0Y0] 30HN KaMepH.

[ToBHOKOJILOPOBE 300paXKEHHSI 3 JOKYMEHT-KaMepH BUBOAMTHCS B PEXKUMI OHJIAMH Ha KOMIT IOTEp
BuMTeNs abo Ha mpoekTop. JlokyMeHT-kamepa Mae OyTH CYMICHOIO 3 OINEpaliifHOI0 CHCTEMOIO Ha
KOMIT FOTEPi BUUTEIS Ta ITIKIFOYATUCS IO KOMIT' F0Tepa BUUTENs abo mpoekTopa 3a momomoror USB-
inrepdeiicy

2. PeakTuBH
(nonaTkoBi)

2.1. PeakTHBH 101aTKOBI
Epioxpom yopumii T
[HMKaTOp U1 KOMIIJIEKCOHOMETPUYHOro TUTpyBaHHsA. TBepauil. 0,01 xr

BusHadeHHs 3arajbHOT TBEPIOCTI BOIU

Mon kpucramivunmii
0,05 kr

JleMoHCTpallis XIMIYHUX BIACTHBOCTEH
AITFOMIHIIO.
JleMoHCTpamis sBuIa cyomimarii

Kauniii rexcanianogepar(Il)
“KoBta kxpoB’siHa cinb. J{71sl MpOBEACHHS SIKICHUX peakIliii Ha HoHH Fe®*, 0,1 kr

Kauniii rexcanianogepar(I1)
YepBoHa KpoB’sHa cinb. i npoBejeHHs AKICHUX peakuiil Ha Honu Fe?*; nis BupouryBaHHs
Kpucrainis, 0,2 kr

Kauniii auxpomar

OKHCHO-BITHOBHI peakilii y po3unHax.

0,1 xr OKHCHEHHS OPTaHIYHUX PEYOBUH
Kauniii Tionianar (poaanin) [IpoBeneHHs AKiCHUX peakiiii Ha onu Fes*
0,05 kr

Kuciora masiaesa
dikcananu (crangapT-Tutpu), 10 MITYK B ynakoBIi

[TpoBeneHHs KiJIbKICHOTO aHaIi3y

JliTiii xJ0pug

BusiBneHHS KaTiOHIB 32 KOJIBOPOM TOIYM 51

0,01 xr
Manraun(Il) cyabdar JlocmimpkeHHS OCHOBHHUX KJIaciB
0,05 xr HEOPTaHiYHUX CIOIYK

Hatpiii cuaikar
Hartpiii cunikat Hanoriapat, 0,05 kr

JleMoHCTpaIlisl BJTACTUBOCTEH CHITIKATHOL
KHCIIOTH 1 CHUTIKaTiB

Hartpiii cyabdit
0,05 kr

JleMOHCTpais OKICHO-BITHOBHUX PEaKLill y
po3uMHax
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Hartpiii Tiocynsdar nenrarigpar KinbkicHe Bu3HaueHHs oxy. BinHOBHUMK 1
Yna. Dikcananu (cranaapt-tutpH), 10 IITYK B ynakosui
Tpuion b BuznaueHHs 3aranbHOI TBEpAOCTI BOJH 2
Junarpiesa cine EJATA. ®ikcananu (crannapr-tutpu), 10 mryk B ynakosLi

* KimpkicTh OOWHHIF 3acO0iB HAaBYAHHSA Ta OOJNaJHAHHS, [0 BXOIATh JO KOMIDICKTIB, KOMIUIEKCIB, HaOOpiB, BH3HAYAETHCS BIAMOBIIHO 10 CEpPEeIHBOI HATIOBHIOBAHOCTI KJacy
3arajJbHOOCBITHHOTO HABYAILHOT'O 3aKIIay.

JlupexTop JenapTaMeHTy 3arajibHoOi CepeHBOT Ta IOMIKIILHOT OCBITH IO0.I'. Kononenko

{Tepenix i3 3minamu, enecenumu 32iono 3 Haxazom Minicmepcmea oceimu i nayku Ne 1036 6io 14.07.2017}
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